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ANNOTATSIYA
Agar tenglamaning ildizi [a,b] kesmada bo ‘lsa, ildizni kesmani teng ikkiga
bo ‘lish orgalii topish
Kalit se‘zlar: funksiya, kesma, uzluksiz funksiya, oraliq, tenglama.

Ushbu:
(Df(x)=0
Tenglamani tagribiy yechish uchun oldin uni ildizi mavjud bo‘lgan yetarlicha kichik
oraliq aniglanadi quyidagi fikrlar ildiz yotgan oraligni ajratishga yordam beradi.
1)  Agar f(x) uzluksiz funksiya [a,b] oraligning chetki a va b nuqgtalarida har xil

ishorali qiymatlarni qabul qilsa, ya’ni:

(2)f(a) f(b)<0
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Shart bajarilsa, u holda (1) tenglama shu oraligda hech bo‘lmasa bitta hagiqiy ildizga
ega bo‘ladi.

F(x)

2)  Agar (2) tengsizlik bajarilmasa (1) tenglama yo ildizga ega emas, yo juft sondagi
ildizga ega bo‘ladi. Bunga karrali ildizlar ham kiradi.
Kesmani teng ikkiga bo‘lish usuli. Bu usul bilan 1-tenglamaning [a,b] kesmaga tegishli

ildizini topish uchun [a,b] kesma teng ikkiga bo‘linadi:

[ 57] [57 0]

Agar f (%) = 0 bo‘lsa, u holda § = = tenglamaning ildizi bo‘ladi. Agarda

a+b

f(—) # 0 bo‘lsa, bunday holda [a —] yoki [— b] kesmalardan qgaysi birida f(x)

funksiya turli ishorali giymatlarni gabul gilishini aniglaymiz. O‘sha kesmani [a4, b, ]

orqali belgilaymiz va yuqoridagi mulohazalarni yana takrorlaymiz, ya’ni  [a4, b;]

a1+b1

kesmani yana teng ikkiga bo‘lamiz. Agar f [a1+b1] =0 bo‘lsa, u holda ¢ =

tenglama (1) ning ildizi bo‘ladi, aks holda [al, ul 1] yoki [alzbl,bl] kesmalardan

gaysi birida f(x) funksiya turli ishorali giymatlariga ega eklanligini aniglaymiz va
hokazo. Natijada biror-bir bosgichda 1-tenglamaning aniq ildizini topamiz yoki ichma-

ich joylashgan cheksiz ko‘p kesmachalar ketma-ketligini hosil gilamiz:
[ai, bi], [y, by, ..., [an, By, oo
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Ular uchun

f(an)f(bn) <0 n=12..)

va kesmacha uzunligi
1
bn—an=2—n(b—a)

ga teng bo‘ladi.
1-tenglamaning yechimini ¢ aniglikda topish uchun [a,b] kesma N ta bo‘lakka
bo‘linadi.
b—a
2N
log,(b — a) < log, £ + log, 2V

<eg,b—a<ex2V

log,(b—a) —log,e <N

log, - <N
1-misol. f(x) =x*+2x3—x—1=0 tenglamaning [0,1] kesmaga tegishli
ildizlarini kesmani teng ikkiga bo‘lish usuli bilan aniglashtiring.

Yechish. Yuqorida keltirilgan usul asosida ketma — ket quyidagilarga ega

bo‘lamiz:
fO=-1 fO=1
£(0.5) =05*+2%053-05-1=-1.19;
£(0.75) = 0.32 4+ 0.04 — 0.75 — 1 = —0.59;
£(0.875) = 0.59 + 1.34 — 0.88 — 1 = +0.05;
£(0.8125) = 0.436+ 1.072 — 0.812 — 1 = —0.304;
£(0.8438) = 0.507 + 1.202 — 0.844 — 1 = —0.135;
£(0.8594) = 0.546 + 1.270 — 0.859 — 1 = —0.043.
va hokazo.

Tenglamaning ildizi sifatida:
§=-(0.75 + 0.875) = 0.8125

ni gabul gilish mumkin chunki f(x) funksiyaning 0.75 va 0.875 nuqtalardagi
giymatlari har xil ishorali demak tenglamaning ildizi shu sonlar oralig‘ida.
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ANNOTATSIYA

Magolada bir o ‘Ichovli muhitda ko ‘ndalang to ‘lgin tenglamalari, gattiq sterjenda
targaladigan bir o ‘Ichovli ko ‘ndalang elastik to ‘Iginlar uchun to ‘Igin tenglamasi, bir
o ‘Ichovli g ‘ovak-elastik muhit dinamikasining matematik modeli, Bir o ‘Ichovli muhitda
ko ‘ndalang to ‘lgin jarayonlari, tenglamalari va ularning tahlili hagida so ‘z yuritilgan.

Kalit se‘zlar: Ko ‘ndalang to‘lgin, Nyutonning ikkinchi gonuni, Nyutonning
uchinchi gonuni, bir o‘lchovli ko‘ndalang to‘lginlar, g ‘ovak-elastik mubhit,
deformatsiyalanuvchi muhitlar mexanikasi.

AHHOTAIUA

B cmamwe paccmampusaiomces nonepeunvle 801HO8bIE YPAGHEHUS 8 OOHOMEPHOU
cpede, BOIHOBOe YpasHeHue Ol OOHOMEPHLIX NONEPEYHLIX YHPY2UX — GOJIH,
PACHPOCMPAHAIOUUXCS HA MEEPOOM CIMEPHCHE, MAMeMamuieckas Mooeib OUHAMUKU
0OHOMEPHOU NOPUCIMO-YNPY20U CPEObI.

Knrwueewie cnosa: l[lonepeunas sonna, émopoi 3axon Hotomona, Tpemuii 3axon
Hbviomona, oOHomepubie nonepeunvle GOJHbL, NOPUCMO-YAPY2as Cpeod, MeXaHUKd
oeopmupyemvix cpeod, AHaAIU3 B0JTHOBLIX NPOYECCO8.

ANNOTATION

The article discusses the transverse wave equations in a one-dimensional
environment, the wave equation for one-dimensional transverse elastic waves
propagating in a solid sterjen, the mathematical model of one-dimensional porous-
elastic medium dynamics.
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Keywords: Transverse wave, Newton's second law, Newton's third law, one-
dimensional transverse waves, porous-elastic medium, mechanics of deformable
environments, analysis of wave processes.

Ko‘ndalang to‘lgin tenglamasining g‘ovak-elastik muhitda aniqg analitik
yechimlari bunday muhitda sodir bo‘ladigan fizik jarayonlarni tushunish uchun muhim
vositadir. Ular vagt va koordinatalarga garab muhit zarralari harakatining aniq
ifodalarini  olish imkonini beradi. Ushbu yechimlarni tahlil qilish to‘lgin
jarayonlarining asosiy xususiyatlarini, masalan, dispersiya xususiyatlari, to‘lginlarning
amplitudasi va fazaviy xususiyatlarini aniglash imkonini beradi.

Quyidagi funksiya elastik ipni ifodalaydi: ¢ = £(x,t). Uning harakati to‘lgin
bo‘ylab targaladi va ko‘ndalang bo‘ladi: To‘lgin x o‘qi bo‘ylab targalganda ipning har
bir nuqgtasi ¢ o‘qi bo‘yicha harakatlanadi. x o‘gida dx kichik gismini tanlaymiz
(ekstremal nugtalarning koordinatalari: x va x+dx). dx kesma cheksiz kichik bo‘lgani
uchun bu bo‘limdagi satr uzunligini ham dx ga teng qilib o‘rnatish mumkin. dx kesma

uchun Nyutonning ikkinchi qonunini yozamiz (¢ o‘qi bo‘yicha proyeksiya):

(1)ma=F
@mZi=F
F - ipning dx qgismiga ta’sir etuvchi to‘liq taranglik kuchining unga qo‘shni
bo‘lgan proyeksiyasi. Ikki taranglik kuchining modullarini E, bilan belgilaymiz. bu
kuchlar orasidagi burchaklarni & o‘qi bo‘yicha ¢ va ¢’ bilan belgilaymiz. Shunday
qgilib, Nyutonning ikkinchi gonuni:
(3)m% = E,(sing’ — sing)
dx ning Kichikligi tufayli biz sing = tang va sing’ = tane’ tengliklaridan
foydalanishimiz mumkin. Bu burchaklarning tangenslarini &(x,t) funksiya grafigiga

tegish burchaklari orgali osongina ifodalash mumkin.
Quyidagicha ifodalaymiz:

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024
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. o ; _ 0&(x+dx,t)
(4)sing’ = tang’ = o
]
(5)sing = tang = @

Bundan:

¢ (x+dx,t) 0&(x,t)
(6)m atz_ ( ox ax)

Qavslar ichida o‘ng tomonda funksiyaning to‘liq differensial gismi Z—i dx ga

nishatan gisman hosilaga mos keladi:

af(x+dx t) af(x,t)
0x ox

a2
(7) 25 dx
m-massasi dx-chizig kesimining p = pl = pdx chiziqgli zichlik orgali yozamiz:

62
(8)p = dx = FHa £ dx
dx ga kamaytirib, koeffitsientlarni birlashtirish orgali quyidagilarni olamiz:

p 9%¢ 0%¢
O zdx =32

Biz elastik ip bo‘ylab targaladigan bir o‘lchovli ko‘ndalang to‘lginlar uchun
to‘lgin tenglamasini oldik.

Ideal gaz va uning ichida x o‘gi bo‘ylab (devorlarga parallel) targaladigan
bo‘ylaman to‘lginli naychani tasavvur qiling kam). Agar devorlar va ularga
perpendikulyar bo‘lgan abssissalar x va x + dx bilan chegaralangan V/, hajmni hisobga
olsak va keyin V, vaqt o‘tgandan keyin bu tekisliklar orasiga o‘ralgan hajm V
(ko“chirilganlarning koordinatalari tekisliklar mos ravishda x + £(x, t) va x + £(x, t)
x + dx + &(x + dx, t) ga teng bo‘ladi), bundan hajmlar teng ekanligi ma’lum bo‘ladi:

(10)V, = Sdx
(11)V = S(dx + &(x + dx, t) — &(x, 1))
Bu yerda S-trubka bilan chegaralangan perpendikulyar tekisliklarning maydonlari

kengayadi.

12V =S (dx + de) = ( ZE> Sdx

0x X

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 10
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x ga proyeksiyada IV hajm uchun Nyutonning ikkinchi qonunini yozamiz:
2
(13)m ati =F
F-gazning qgolgan gismidan V hajmiga ta'sir giluvchi umumiy bosim kuchining
proyeksiyasi (chunki gaz ideal, bu kuch, Nyutonning uchinchi gonuniga ko‘ra, hajmi
bo‘yicha gazga V hajmidan ta'sir giluvchi kuchga teng:
(14)F = pS
Bunda hajm bilan birga bosimni topish talab gilinadi. V hajmdagi bosim p ga, V
hajmdagi bosim p, ga teng bo‘lsin. Biz to‘lgin targalmoqgda deb taxmin gilamiz. Bu
ko‘rib chigilayotgan hajmlarda sodir bo‘ladigan termodinamik adiabatik jarayonlarni
ko‘rib chigish mumkinligini anglatadi. Ushbu hajmlar uchun Puasson tenglamasini
yozamiz:
(15)y poVy = pV?
Bu yerdan:
(o =m () == (142)
Elementar hajmlar ichidagi bosim biroz farq giladi. Ushbu fikrlardan kelib chiqib,
uni quyidagi shaklda ifodalash mumkin. Teylor seriyasini kengaytirishning dastlabki
ikki shartlari yig‘indisi:

(17)p = po (1 + g)_y = Do (1 - V%)

Belgilangan hajm uchun Nyutonning ikkinchi qonuni:

625 43
(18)m=— = (17 ax)
- - « . - . - _m _ i-
Massani gaz zichligi orgali ifodalaymiz p = = T
0%¢ 0
(19)pSdx — 352 = Do (1 yébc)

Sdx ga bo‘lamiz va koeffitsientlarni birlashtiramiz:

0?2 0
@0psdx 3 = po (1 -1 o)

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024
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Yuqoridagi formula orgali biz ideal gazda targaladigan bir o‘Ichovli bo‘ylama
to‘lginlar uchun to‘lgin tenglamasini oldik.
Berilgan hajm uchun Nyutonning ikkinchi gonuni quyidagi shaklga ega:

92
(2 1)pV E =F

Kichik deformatsiyalarda e=£normal kuchlanish ¢ deformatsiyaning

kattaligiga mutanosibdir (E - Yung moduli):

22)0 = E —Eaf
( )O-_ €= ax

¢ deformatsiya nisbiy cho‘zilish ?, normal kuchlanish esa o = g Shunday qilib:
0

0& (x+dx+&(x+dx)) . & (x+&(xt))
dx dx

(23)F = (0, — 0,)S = ES ( ) = ES L ax
Nyutonning ikkinchi gonuniga gaytaylik:

0§ 02§ pd*§ 9%
@H2)V5z = 52V T o

Yugoridagi formula gattiq sterjenda targaladigan bir o‘lchovli ko‘ndalang elastik

to‘lginlar uchun to‘lgin tenglamasini ifodalaydi.

G‘ovak-elastik muhitlar deformatsiyalanuvchi muhitlar mexanikasi, geofizika va
neft-gaz sanoati sohasidagi gizigarli tadgigot sohasini ifodalaydi. Turli xil yuklar ostida
ularning xatti-harakatlari bir o‘lchovli ko‘ndalang to‘lgin tenglamasi yordamida
tasvirlanishi mumkin bo‘lgan murakkab to‘lgin jarayonlari bilan tavsiflanadi.

Bir o‘lchovli g‘ovak-elastik muhit dinamikasining matematik modeli quyidagi
tenglama bilan ifodalanishi mumkin:

(26) 24 0%u _ 2 0%u . 0%u 5 0%u
0%t d0x? ot? dx?
Bu yerda u - markaziy zarrachalarning harakati, t - vagt, x - koordinata,

c - to‘lgin tezligi, « va B - mos ravishda muhitning yopishqoqligi va g‘ovakligini

tavsiflovchi koeffitsiyentlar.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 12
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Saglash qgonunlari usuli, Galiley printsipi va gaytmas jarayonlarning chizigli
termodinamika tamoyillari asosida dissipativ yaginlashishda suyuqglik bilan to‘yingan
poroelastik muhitning harakat tenglamalari tizimi olinadi.

Ovoz tebranishlarini susaytirish va targatish masalalari ko‘rib chigiladi.
Fazalararo ishgalanish parametrining xususiyatiga garab akustik tebranishlarni
susaytirish son jihatdan o‘rganilgan. Olingan tenglamalardan siljish moduli
deformatsiya tezligiga bog‘lig bo‘lgan holatda, bir o‘lchovli nochizigli differentsial
tenglamalar tizimi olinadi, bu keyingi boblarda poroelastiklikning yangi to‘g‘ridan-
to‘g‘ri va teskari dinamik muammolarini o‘rganish uchun asos bo*ladi.

Bernulli integrali bitta bosimli ikki tezlikli muhitlar modeli uchun olinadi.
Olingan tahliliy natijalar fan va texnikaning turli sohalarida, masalan, geofizika, neft
va gaz sanoati, geomexanika va boshqga sohalarda go‘llanilishi mumkin. G‘ovak-elastik
muhitda to‘lgin jarayonlarini tahlil gilishning anigroq modellari va usullarini ishlab
chigishga yordam beradi. Bu esa bunday vositalarning xatti-harakatlarini “bashorat”

gilish va turli texnologik jarayonlarni optimallashtirish uchun muhimdir.
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CHIZIQLI ALGEBRA ELEMENTLARI MATRITSA VA
DETERMINANTLARNI HISOBLASH USULLARI.
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Odilov Abdurahim Sobirjon o‘g¢li
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ANNOTATSIYA

Ushbu magolda matritsa va determinantlarni hisoblashning muhim xossalari
nazariy o ‘rganish hamda ular asosida uning yechish usullari gisgacha tushuntirib
o tilgan. Magolaning mazmun matritsa va determinantlarni hisoblashdan iborat.
Magolaning asosiy maqgsadi matritsa va determinantlarni yechish asosida uning
muhim nazariy xossalarini o ‘rganishdan iborat.

Kalit se‘zlar. Matritsa, determinant, satr, elementlar, o ‘lcham, vertikal, teskari
matritsa.

AHHOTAIIUSI

B smou cmamve Kpamko O0BACHAIOMCA BAJICHBIE CEOUCMEA BbIYUCICHUS
mampuy u onpedeﬂumeﬂeﬁ Kaxk meopemudecKkoco uccnedoeaﬂuﬂ, max u mMemooos e2o
peulerusl Ha ux OCHoee. CodepofcaHue cmambsu cocmoum U3 6bl4UCleHusl mampuy u
onpedeﬂumeﬂeﬁ. OcnosHas ueilb cmamvu-u3ydunsb 6dIICHblE meopemuvyecKue
ceoticmaea mampuysvl U ee peulerusl Ha OCHo6e onpedeﬂumeﬂeﬁ.

Knwueevie cnoea. Mampuya, onpedeﬂumeﬂb, CmpoKa, 3]1eMenmaol, pasmep,
8epMUKAlb, 0OPAMHASL MAMPUYA.

ANNOTATION

This article briefly explains the important properties of calculating matrices and
determinants of both theoretical research and methods for solving it based on them.
The content of the article consists of calculating matrices and determinants. The main
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purpose of the article is to study the important theoretical properties of the matrix and
its solutions based on determinants.

Keywords. Matrix, determinant, string, elements, size, vertical, inverse matrix.

Hozirgi kunda fanning ko‘plab sohalari : hisoblash matematikasi ,fizika, igtisodiyot
va hokazolarda o°zining keng tadbiglarini topayotgan matritsalar nazariyasi
elementlari bilan tanishamiz. Ko‘pincha u yoki bu ma’lumotlar (sonlar)ni to‘g‘ri
burchakli jadval ko‘rinishida joylashtirishga to‘g‘ri keladi. Masalan, agar uchta zavod
beshta har xil turdagi maxsulot ishlab chigarishi hagidagi hisobot ushbu

X13 Xip Xiz Xi4 Xis
X = Xy1 X9y Xog Xoy Xo5
Xg1 X3y Xa3 Xgy Xgo
Jadaval Ko‘rinishida berilishi mumkin, bu yerda x;bilan i-zavod tomonidan vyil

davomida ishlab chigarilgan j-turdagi maxsulot migdori belgilangan. Bu jadvalni
gisqacha X =(x,) kabi belgilaymiz v a uni uchta satr va beshta ustunli to‘g‘ri
burchakli matritsa deb ataymiz.

Matriitsa deb, biror tartibda joylashtirilgan sonlarning to‘g‘ri to‘rtburchakli
ko‘rinishaidagi jadvaliga aytiladi. Bu solar shu matritsaning elementlari deyiladi.
Odatda matritsalar qavs yoki ikkita vertikal chiziq ichiga olib yoziladi. Maslan, 20 dan

kichik barcha tub sonlardan quyidagi matritsani tuzish mumkin.
2 3 57 . |2 35 7
yoki :
[11 13 17 19} “11 13 17 19”

Bu matritsalar 2ta satr va 4ta ustundan iborat bo‘ganligi uch un 2x4 o‘lchamli

matritsa deyiladi. Umuman msatr va nustunli matritsa yoki mxn o‘lchamli matritsa

deb ataladi. Matritsani tashkil etuvchi a; sonlarni uning elementlari deyiladi. Har bir
a; birinchi indeksi bu element turgan satrning nomerini, ikkinchi indeksi esa ustuning
nomerini bildiradi. Demak, a; element isatr va justunda turadi. Matritsada satrlar soni

ustunlar sonidan kichik, teng yoki katta (ya’ni m<n,m=n,m>n) bo‘lishi mumkin.
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m=n bo‘lgan holda matritsani n-tartibli kvadrat matritsa deyiladi. nxn o‘lchamli
matritsa kvadrat matritsa nson esa shu kvadrat matritsaning tarti-bi deyiladi. Masalan,
bir xonali natural sonlardan tuzilgan 3x3o‘lchamli

123
456
789

matritsa 3-tartibli kvadrat matritsa, bir xonali juft natural sonlardan tuzilgan 2x2

. (2 4
o‘lchamli
6 8

matritsa 2-tartibli kvadrat matritsa bitta sondan tuzilgan (15) matritsa esa birinchi
tartibli kvadrat matritsadir. Xususiy holda, matritsa bitta satrga(ustunga) ega bo‘lgan
matritsalar bilan ish ko‘ramiz. Bunday matritsalar satr-matritsalar(ustun-matritsalar)
deyiladi. Masalan, 1x5 o‘lchamli

(2 0 V17 12 9
matritsa satr-matritsa, 3x1 o‘lchamli

V15
-1
0

matritsa esa ustun-matritsa bo‘ladi. Ba’zan matritsa bitta harf orqgali belgilanadi.

Masalan, elementlari a; (i=12 j=12) bo‘lgan

[an a, j
a'21 a22

matritsa Aharfi bilan elementlari b, bo‘lgan

bll b12 b13
b21 b22 b23
b31 b32 b33
matritsa esa B harfi bilan belgilasak
bll b12 b13
a.,a
A= ( all alz J B =| by by, by
2o b31 b32 b33
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ko‘rinishda bo‘ladi.

mxn o‘lchamli ikkita Ava Bmatritsaning mos elementlari teng ya’ni a; =b; (
i=12,..,m j=12..,n) bo‘lsa Ava Bmatritsalar teng deyiladi, va A=BKko‘rinishda

belgilanadi. Masalan,

Endi matritsalar ustida amallarni ke‘ramiz.

Matritsalar go‘shish. Har xil o‘lchamli matritsalar uchun qo‘shish amali
aniglanmaydi. Bir xil mxn o‘lchamli 2ta Ava B matritsalarning yig‘indisi deb ele-
mentlari A va B matritsalar mos elementlari yig‘indisiga teng bo‘lgan mxn o‘l- chamli

matritsaga aytiladi.

. -3 2 2 4 . e g .
1-misol. A=( . 5} va B=( 3 J matritsalar yig‘indisini toping.
yechish. A+B:(—3 Z]J{ 2 4}2(—3+2 2+4j:(—1 GJ

15) (-3 1) (1+(3) 5+1) |-2 6

Barcha elementlari nolga teng bo‘lgan matritsa nol-matritsa deyiladi va O harfi

bilan belgilanadi:

000..0

000..0
0=

000..0

mxn o‘lchamli nol-matritsa bilan mxn o‘lchamli har ganday A matritsaning yig‘indisi
A matritsaga teng: A+O=A

mxn o‘lchamli har ganday A matritsaning har bir elementini unga garama-garshi songa
almashtirishdan hosil bo‘lgan matritsa — A bilan belgilanadi. A va - A mat- ritsalar
garama-garshi matritsalar deyiladi. Ular uchun A+ (-A) =0 tenglik o‘rinli.

Bir xil mxn o‘lchamli A,B va C matritsalar uchun quyidagi tasdiglar o‘rinli.

1.A+B=B+A
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2.A+(B+C)=(A+B)+C
Matritsalarni go‘shish amaliga nisbatan teskari amal ayirish amalini garaymiz.
Har bir mxn o‘lchamli bo‘lgan A va B matritsalar uchun B+C = A tenglik o‘rinli
bo‘lsa, C matritsaning c; elementlari c; =a; —b; tenglik bo‘yicha aniglanadi. C
matritsa A va B matritsalarning ayirmasi deyiladi va A-B ko‘rinishda belgilanadi.
2-misol.

1 234) (-9 01 -2y (1-(-9) 2-0 3-1 4-(-2)) (10 2 2 6
0-413|-] 160 8|= 0-1 -4-6 1-0 3-8 -1-10 1-5
-7 205 030 -1) (-7-0 2-3 0-0 5-(-1)) (-7 -1 0 6

Matritsalarni songa ko‘paytirish. mxn o‘lchamli A matritsaning hamma
elementlarini « e R songa ko‘paytirishdan hosil bo‘ladigan matritsa A matrit- saning

a songa ko‘paytmasi deyiladi va A yoki Aa ko‘rinishida belgilanadi.
. 12 31 3-2 3 6
3-m|sol.3( j:( J:( j
3 4 3-3 34 9 12

Matritsalarni songa ko‘paytirish ta’rifidan va sonlar ustidagi tegishli amallar
xossalaridan har biri mxn o‘lchamli bo‘lgan A va B matritsalar hamda har ganday
a, p sonlar uchun quyidagi tengliklar orinli.
1) (a+p)A=Aa+ApS
2) (aB)A=a(pA)
3) a(A+B)=aA+aB
4)1A=A
Matritsalarni ko‘paytirish. 1xk o‘lchamli A satr-matritsa va kx1 o‘lchamli B

ustun-matritsa berilgan bo‘lsin:

1xk o‘lchamli A satr-matritsa va kx1 o‘lchamli B ustun-matritsaga ko‘paytmasi
deb, shu matritsalar mos elementlari ko‘paytmalarining yig‘indisiga teng bo‘lgan 1x1

o‘lchamli matritsaga, ya’ni
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AB =a b, +a,b,, +...+a,b, songa aytiladi.

by
by,
(ail a12""a1k) :a11b11+a12b21+""+a1kbk1
b,
-4
4-misol. (2 -3 1) 3|=2-(-4)+(-3)-3+1-1=-16.
1

mxk o‘lchamli A matritsa va k xn o‘lchamli B matritsaning, ya’ni birinchisi- ning
ustunlari soni ikkinchisining satrlari soniga teng bo‘lgan A va B matritsalar-ning

ko‘paytmasi deb, har bir c; elementi birinchi ko‘paytuvchining i-satrini ik- Kinchi
ko‘paytuvchining j-ustuniga ko‘paytirishdan hosil gilinadigan mxn o‘l- chamli

C = AB matritsaga aytiladi.
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FUNKSIONAL TENGLAMA TUSHUNCHASI VA UNI
YECHISHNING SODDA USULLARI

Ubaydulloyev Alisher Nematilloyevich
Saylixonov Shoxabbos Obidjon o‘gli
Buxoro davlat universiteti Fizika-matematika fakulteti

https://doi.org/10.5281/zenodo.10835055

ANNOTATSIYA

Ushbu magolda funksional tenglamalar yechishning muhim xossalari nazariy
o ‘rganish hamda ular asosida uning yechish usullari gisgacha tushuntirib o ‘tilgan.
Magolaning mazmun funksional tenglamalarni soda usullardan foydalanib yechishdan
iborat. Maqolaning asosiy magsadi funksional tenglamalarni turli usullarda yechish
asosida uning muhim nazariy xossalarini o ‘rganishdan iborat.

Kalit se‘zlar. Funksional, tenglama, to ‘plam, o ‘zgruvchi, kesma, chegara,
uzluksiz, ekvivalent.

AHHOTAIUA

B omou cmamve kpamxo o00vACHAIOMCA OCHOBHblE CBOUCMEA peuleHUs
@DYHKYUOHANbHBIX YPABHEHUL KAK Meopemuieckoe uccie0osanue, mak u Memoobl e2o
peuwtenus Ha ux ochose. CoodepocaHue cmamvu 3aKIOYAEMC 6 peuleHuu
(DYHKYUOHAbHBIX YPABHEHUU C NOMOWBIO Cc0008blx Memo0os. (OcHO8Has yenb
cmamuvu-uzyyeHue BadiCHbIX MeopemuidecKux C80UcCme (QYHKYUOHANbHBIX YPAGHEHULL
HA OCHOB€ UX peulenusi pa3IudHbIMU CnOCoOaAMU.

Knioueevie cnosa. Oynkyuonanvuslii, ypagHerue, MHOMICECHMBO, NePEeMEHHAs,
nepeceueHue, npeoei, HenpepvlEHblll, IKEUBALECHMHBIIL.

ANNOTATION

This article briefly explains the basic properties of solving functional equations
as a theoretical study and methods of solving it based on them. The content of the
article is to solve functional equations using soda methods. The main purpose of the
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article is to study important theoretical properties of functional equations based on
their solution in various ways.

Keywords. Functional, equation, set, variable, intersection, limit, continuous,
equivalent.

Funksiyalardan tashkil topgan to‘plamga funksional to‘plam deyiladi. [a,b]
kesmada aniglangan barcha uzluksiz funksiyalar to‘plami, [a,b] kesmada aniglangan
barcha chegaralangan funksiyalar to‘plami funksional to‘plamlarga misol bo‘la oladi.
Agar funksional to‘plamda berilgan tenglamada noma’lum funksiyadan iborat bo‘lsa
bu tenglamaga funksional tenglama deyiladi.

Quyidagi tenglamalar funksional tenglamalarga eng sodda misollar bo‘la oladi:

f(x) = f(—x)— juftlik tenglamasi;
f (x+T) = f(x)— davriylik tenglamasi;

f(x+y) = f(x)+ f(y)— additivlik tenglamasi va boshqgalar.

Agar biror f() funksiya o‘z aniglanish sohasining barcha giymatlarida
funksional tenglamani ganoatlantirsa, u holda f() funksiya berilgan funksional
tenglamaning  yechimi  deyiladi.  Masalan, f (x) = ax?, f (x) = sin 22x,
f(x) =ax, ae R funksiyalar mos ravishda yuqoridagi funksional tenglamalarning
xususiy yechimlarini tashkil etadi. Bunga berilgan funksiyani mos funksional
tenglamada o‘rniga go‘yish orqali ishonch hosil gilish mumkin.

Funksional tenglamani yechish— avvalo bu tenglama yechimga ega yoki ega
emasligini aniglash, agar ega bo‘lsa uni topish demakdir.

Yechimni izlash jarayoni qo‘yilgan masalaga hamda izlanayotgan funksiya
ganoatlantirishi kerak bo‘lgan chegaraviy shartlarga (monotonlik, uzluksizlik,
differensiallanuvchanlik va hokazo) garab aniglanadi. Masalan,

f(x+y)=1(x)+f(y)

tenglamada izlanayotgan funksiya uzluksiz bo‘lishi talab qilinsa (ya’ni, tenglama

uzluksiz funksiyalar to‘plamida berilgan bo‘lsa), u holda berilgan tenglama f (x) = ax
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yagona yechimga ega, agar uzluksizlik sharti talab gilinmasa, u holda bu tenglamani
ganoatlantiruvchi uzulishga ega funksiya ham topiladi.

Shuni alohida ta’kidlab o‘tish joizki, funksiyaning ko‘plab xossalarini u
ganoatlantiradigan tenglamani o‘rganish orgali aniglanash mumkin.

Demak, noma’lum sonlar o‘rnida noma’lum funksiyalar qatnashgan tenglamalar
funksional tenglamalar deyilar ekan. Ma’lum shartni qanoatlantirishini bilgan holda
noma’lum funksiyani ganday topish mumkinligini tekshirishga harakat gilamiz.

Bir o‘zgaruvchili funksional tenglamalar odatda osongina yechiladi. Funksional
tenglamalarni yechishning anig metodlari bo‘lmasada ayrim tiplari bor.

O'zgaruvchilarni almashtirish. Bu funksional tenglamalarni yechishning
eng umumiy yo‘llaridan biri. Bu usulni go‘llaganda bir o‘zgaruvchini boshqasi bilan
almashtiramiz (dastlabki o‘zgaruvchining aniqglanish sohasi ikkinchisiga ta’sir
gilmasligi kerak), yangi funksional tenglama hosil bo‘ladi. Ba’zan bu noma’lum
funksiyani topishni osonlashtiradi.

1 —misol. Agar f(x +7) = x? —5x + 2 bo‘lsa, f(x) ni toping.

Yechish. t = x + 7 belgilash kiritamiz, u holda x =t — 7. Buni berilgan
tenglamaga qo‘ysak,

fO=(—7)?+5({t—-7)+2=1t>—-9t+ 16.

Shunday qilib, f(x) = x? — 9x + 16.

Javob: f(x) = x?> — 9x + 16.

x+1 x2

2 —misol. Agar f(T) =

24 % bo‘lsa, f(x) ni toping.

X

Yechish. t=xT+1 belgilash kiritib , bundan x=t_i1 ni topamiz. Berilgan

tenglama o‘rniga qo‘ysak,
1 2
(t — 1) +1 + 1 = (
% 1 (-1
(t = 1) t—1

1 2 _—
f6) = 1+ -1)?=

=1+({—-12*+t—-1=t>—t+1.
Bundan f(x) = x? —x + 1.
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Javob: f(x) = x? — x + 1.

3 —misol. Agar (Inx) = x?> +x+ 1, x > 0 bo‘lsa, f(x) ni toping.

Yechish.t = Inx belgilash kiritsak, x = et bo‘ladi. Berilgan tenglamaga o‘rniga
go‘ysak,

f@®) =(eH?+ et +1.Bundan f(x) = e?* + e* + 1.

Umuman olganda, f(g(x)) = h(x) va g(x) teskari funksiyaga ega bo‘lsa, u
holda x ni g=1(x) bilan almashtirib f(x) = h(g~1(x)) ga ega bo‘lamiz.

Javob: f(x) = h(g™" (x))

Tenglamani yechish.  Tenglamalarni  o‘zgaruvchilarni  almashtirib
yechishdan so‘ng, ba’zan bir vaqtda yechiladigan tenglamalarga kelamiz. Bu
tenglamalarni  yechib biz noma’lum funksiyani topamiz. Noma’lum funksiyani

o‘zgaruvchi deb olib odatdagi tenglamalarda, ularni yechamiz.

f(x) _ 4+x
3+ (x) T x2

4 — misol. Agar - bo‘lsa, f(x) ni toping.

Yechish. Bu x2f(x) = (4+ x*)(f(x)) ga ekvivalent. Uni soddalashtirib,
quyidagiga ega bo‘lamiz:
x2f(x) =34 +x*)+ @ +x3f(x)
—4f(x) = 3(4 + x?)
2
Foo = - 202D

3(4 + x?)
4
Aniqlanmagan koef fitsiyentlar usuli. Noma’lum funksiya bir nechta

Javob: f(x) = —

shartlarni ganoatlantirishini bilsak, bu kvadrat yoki kubik funksiya deymiz, darhol
o‘zgaruvchilarni aniglay olamiz (ya'ni f(x) kvadrat ko‘phad bo‘lsa, f(x) = ax? +
bx + ¢ bo‘ladi) va o‘shalarga nisbatan yechamiz.

5 —misol. Agar f(x) funksiya f(x+1)—f(x)=8x+3 shartni
ganoatlantiruvchi kvadrat funksiya va f(0) = 5 bo‘lsa, f(x) ni toping.

Yechish. f (x) = ax? + bx + c ekanligini hisobga olsak, u holda

a(x+ 1%*+b(x+1)+c—ax?—bx—c=8x+3.
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Soddalashtirsak, 2ax +a+ b =8x+ 3.

Bu tenglamani yechib, a + 4 va b = —1 ga ega bo‘lamiz.
x = 0 niqgo‘yib, c = 5 ni topamiz.

Shuning uchun f(x) = 4x? — x + 5 bo‘ladi

Javob: f(x) = 4x*> —x +5

Ko*p o‘zgaruvchili funksional tenglamalar

Bittadan ortig o‘zgaruvchili funksional tenglamalar uchun ham yuqorida
keltirilgan usullarni go‘llash mumkin. Biz bir nechta xususiy usullar bilan
almashtirishga harakat gilamiz, berilgan shartga x =y = 0 ni qo‘shib bir nechta
natijalar olishimiz mumkin. Bu ishlarni so‘zda ifodalash giyin, shuning uchun har xil
misollarda go‘llab ko‘rishga harakat gilamiz.

2.1 —misol. Agar f: Q = Q quyidagilarni ganoatlantirsa:

1.f(1) = 2,

2. barchax,y € Quchun, f(xy) =f(x)f(y) — f(x+y)+ 1, f(x) nitoping.

Yechish. y = 1 ni kiritib, quyidagiga ega bo‘lamiz:
fO)=fOfD)-fE+D+1=2fx)-f(x+1)+1
fx+1)=f(x)+1

Birinchi shartni va matematik induksiyani go‘llab, barcha butun x lar uchun

f(x) =x+ 1 gaegabo‘lamiz.

Har ganday ratsional son x = % bu yerda m,n butunsonvan #0.x =—, y =

213

n ni kiritsak, u holda

fm)=fC)m+ 1)~ fC+n)+1 boladi. f(x+1)=f(x)+1 dan
boshlab Vx € @ uchun f(=+mn)=f(>)+n ga ega bo‘lamiz. Buni berilgan
tenglamaga qo‘llasak m +1 = f(%)(n +1)— f(%) —n+1 ga ega bo‘lamiz.
Shunday gilib () = =+ 1 bo‘ladi.

Javob: f(x) =x+1
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Eslatma. Ko‘rinib turibdiki, bunday hollarda funksional tenglama xususiy
hollarda yechiladi (x € Z bo‘lganda f(x) ni topdik), keyin umumiyrog hollar uchun
yechiladi (x € Q bo‘lganda f (x) ni topdik). f: R — R uchun shunga o‘xshash metodni

go‘llash mumkin. Birinchi, x € Z bo‘lganda f(x) topiladi. Keyin x = % almashtirish

bajarib x € Q uchun f(x) topiladi. Oxirida, x € R ratsional sonlar to‘plami bilan birga
f (x) topiladi (fagat uzluksiz funksiyalar uchun). Buni keyinroq ko‘rib chigamiz.
2.2 — misol. Agar barcha x, y lar uchun
(x=»flx+y) = (x+9f(x —y) = 4xy(x* — y?)
bo‘lsa, f(x) ni toping.
Yechish. Berilgan shart quyidagiga ekvivalent:
fax+y) fx-y)

=4xy = (x +¥)* — (x — y)*

X + y X—Yy
flx+y) 2 _f&x=y) N2
ey (x+y) = a— (x — y)“ barcha x, y lar uchun.
shunday gilib, 22 — x2 o‘zgarmas. L2 — x? = k deb belgilab, f(x) =

= x3 + kx ni hosil gilamiz.

Javob: f(x) = x3 + kx

Eslatma. Bu holda biz simmetrik shartga ega bo‘lamiz. Simmetriyani go‘llab,
funksional tenglamada bitta o‘zgaruvchi kattalikni kamaytiramiz. Bu simmetrik
funksional tenglamalar uchun foydali.

2.3 —misol. Barchax,y € Ruchun f:R - R
f(x? + f() = ¥ + xf (x) shartni ganoatlantirsa, f(x) ni toping.
Yechish. x = 0 ni kiritsak, u holda f(f(y)) = y bo‘ladi. Bundan
WOF(y +xf @) = £ (F(x2 + F))) = x> + FB)
ga ega bo‘lamiz.
Endi x ni f(x) bilan almashtirsak, £(y + (FCOF(f(0)) = (F))" + F )
bo‘ladi. f(f(y)) = y ni eslasak, so‘ng

@ f+xf ) = (F@)" +FO).
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(1) va (2) ni taqgoslab, quyidagiga ega bo‘lamiz:
B)(f(x))? = x?
Berilgan tenglamada y ni f(y) bilan almashtirib, f(x? + y) = f(y) + xf(x) ga

ega bo‘lamiz. Ikkala tomonni kvadratga oshirib, quyidagiga ega bo‘lamiz:

(2 +9)% = (FO2+3)) = FO)? + 22 f ()7 + 2xf () () =
=x*+y%+ 2xf () f ().

Bundan, quyidagiga ega bo‘lamiz:

Dxy = fOf ().

(3) ga ko‘ra, f(x) = x yoki f(x) = —x.

Agar f(x) = x bo‘lsa, (4) gako‘rax € R uchun f(x) = x bo‘ladi.

Agar f(x) = —x bo‘lsa, (4) ga ko‘ra x € R uchun f(x) = —x bo‘ladi.

Shuning uchun f(x) = x yoki f(x) = —x.

Javob: f(x) = x yoki f(x) = —x.

Eslatma. Bu savolda o°zgaruvchini boshga narsalar bilan almashtiramiz
(savolda x ni f(x) bilan almashtirdik). Bu juda qulay usul. Bir gancha umumiy
almashtirishlar o‘z ichiga oladi: x ni f(x) bilan almashtirish; x ni (f(f(x)) bilan
almashtirish; x = 0 almashtirish; x = y = 0 almashtirish; x = 1 almashtirish va
hokazo.

2.4 —misol. Agar f:(1,49) = R uzluksiz, barcha 1< x,y € R uchun
f(xy) = xf(y) + yf (x) bolsa, f (x) ni toping.

Yechish. Bu tenglama Z S;y ) =1 ;x) +L (yy ) tenglamaga ekvivalent. Agar biz

gx) = % deb olsak, u holda tenglama quyidagiga keladi:

g(xy) = g(x) + g(y) qaysiki yuqoridagi xulosaning (ii) bandiga ko‘ra (garchi
ular orasiga kichikroq farq bo‘lsa ham). Shunday qilib g(x) = cilnx va f(x) =
xg(x) = cx Inx ga ega bo‘ldik.

Javob: g(x) = cInxva f(x) = xg(x) = cx Inx
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JANPDY3UA TEHI'JTAMACHUHU ®YPBHE YCYJIM BUJIAH EYHUIIT BA
YHUHI TAABUKJIAPH

JexkoHoB XycaH TypcyHoBu4
Hamanran naBnat yHUBEpCHTETH TallaHY JOKTOPAHTH

khusanboyd4686(@gmail.com

https://doi.org/10.5281/zen0do.10836384

ANNOTATSIYA
Fosaxnu moooa bunam mynoupunean ea €n cupmiaapu OVUUYA AHCPAMUTICAH
(uzonayusnanear) Hauva (mpyoxka) nu orauauk. Aeap naiuaoa oupop eas 6yiub, yHuHe
KOHYeHmpayusacu oav3u oup sxcourapuoa bowka xcourapuoacuea HUCOaman opmux
oynca, y xon0a Gusuxaoan MaviymMKu 6aKm Ymuuiu Ouilan 2a3 KOHYeHmpayusacu Kyn
OYean HeounapOar KOHYeHmpayusacu 03 Oyieau sxcounapea okuod ymaou. by xooucanu
oughghyzus oetiunaou. JJud@yzuanu cyrox Myxumoa xam Ky3amuus MyMKUH.

Kalit so‘zlar: fu¢gpysus, @ypwe ycynu, xapakmepucmux menenamacu, mMooei.

KNPUII

Hubdysus rearnamacuan Oypbe yCysu OWIIaH SUHUTIT
(1)u,-a’u,"=0 (0<x<I)
nuddy3ust TEHTIIaMacuHU
@u(x,0)= f(x) (0<x<1)
OouutanFuy mapT Ba uXTuépuit t >0 na
3)u(0,t)=0, u(l,t)=0
yerapasuil maptiapaa Oypbe — y3rapyBunIapHu aXpaTHIL yCyJId OMIaH edaMu3.

(1) Tenrnama y4yH aBBaJl aifHaH HOJIra TEHT OyJIMaraH CYUMHH
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(@ u=XxJ(t)

KYPVHHILJIA U3JIANMU3.

napuu (1) ra kyin6,  XT'=a’x"T U '=XT', u,"=X"T

XII Tl
éKu 5) —=
%) X aT

ra sra Oymamu3. By TeHrnuk wam Ba YHT TOMOHJApHU ¥y3rapmMac COHra TEHT
OynranmaruHa YpuHIU Oyiaaan. Yia COHHH —4° OwmitaH Oenruia0,

X" T
6) =4, ——=-2
©) X a’T

HU onlamu3. by epnan

(7) X"+£X =0, T+a’AT =0
TEHrJaMaaap Xocus Oyiamu. ByngapaaH OMPUHUMHUHT XapaKTEPUCTHK TEHIJIaMacH
k? + A% = 0 uuHr wiymsnapu K, , = Al 6ynanu. By epnan

(8) X (x)= Asin Ax+ B cos Ax
yMyMHU# edUMHHU TomlaMu3, Oy epaa A Ba B xap kammaii y3rapmac conmap. (7) maru
UKKWHYY TEHTJIaMa Y3rapyBUMIapHU aXPaTHO eUMIITaH1a
@7 (t)=Ce ™"
eunM Kennb yukanu, Oy epma C — xap Kanmait y3rapmac cod. (4), (8), (9) nan
(10) u=e*"*(Asin Ax + B cos Ax)

HU onammu3, Oy epna AC Hu A ra Ba BC uu B ra anmamTupu6d C =1 omuuau. (10)

SUMMHUHT (3) mapTIapHu KaHOATIAHTUPHUIITMHY Tanad Kuiamus. X =0 gecak,
Be ™" =0

nan B =0 Ba nemak
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(10)u = Ae™**'sin Ax
xocus OViaau.
x =1 na (3) ra kypa
(11) 0= Ae**'sin Al

oynaau. bynna A = 0, uyHkH akc xoyijga U=0 eunm onran 6ynap sauk. Lllynunr yuyn

(12)sin Al =0
Ba
13) Al=nz (n=0+1+2..)
Ooynmanm.
by epnan
(14) 1, = ”I—” (n=0+1%2,..)

xap 6up 4, ra
(15)u, = Ae*" sin %

o ar
XyCyCHiA €4UM MOC Kenanu, Oy epaa b = I

N HuHT PakaT OyTyH MycOaT KuiiMaTaapyuHu oiuil Kudos, yyHku N=0 ma u=0
Ooynmaau, Oy aca maptumusra MyBouk sMac. N<0 ga aca n'=—-n>0 ra Moc ymia
TabuaTaard e4uMIIapHU OJIaMU3.

HATUXA.

[Mynnait ko, (15) opmyna (1) Tenrnamanunr (3) yerapaBuil mapTIapHU
KAaHOATJIAaHTUPYBYH (4) KYPUHHUILKIATA YU3UKIU SPKIU XyCYCUH €UUMIIapUHUHT TYI1a
TYTIIIaMUHM Oepaiu.

Ouau (2) OOLUTaHFUY IAPTHUHT KAHOATIAHTUPWIMLIIMHKM TabMuHIaiMu3. (1)
TEHIJIaMa YW3UKIM Ba OUp >KUHCIM OYITaHJIWTK YYyH YHUHT MXTUEPUI COHIAru

CUUMJIAPUHUHT WUFUHIUCH XaM siHa Y3WHUHT €4UMHU OVITUIIUIMTUJIaH

(16)U(X,t)= i A\esznzt sin nTﬂX
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ra sra Oynmamu3s. Arap (16) karop SKHHIANTYBYH OYJica, y X0Ja MabiayM InapTiapaa
(16) dyukmusa (1) tenrmamanuHr eunmu Oymamu. (16) dopmymaga t=0 ne6 (2)
OolUTaHFUY HIApTra Kypa
(17) f(x)= iﬁ sin?
n=1

HU XOCHJI Kunamus. BiiunManuar kodppuiuenTiapu yayH
|
(18)A = IEI f(x)sin nTyzde (n=123,...)
0

bopMynanap YpuHIH.

[ynnait kunud, macananuHr eyumu (16) xarop Ounan Oepwiagu, YHUHT
koadurmentinapu (18) popmyna Ounan anukiaaHaau. AManuéraa Oy KaTOpHUHT OUp
KaHYa XaJUIapuHU OJIUII €TAPJIH.

MYXOKAMA

Muxkpoopranu3miapHuar  nuddysuscu  Monaenu. ABBaIrd  MaB3yJapiaa
MOMYJISALMS COHMHHMHI SIIAIl YXOUMHUHT Y3UAa Y3rapuiiv OWIaH KU3UKIUK. bus
NOMYJISIUSIHUAT (Pa3o/ia KYUuIu OuiaH, dKOWHUHT TYpJiau KUCMJIapuia 3UYIMTHHUHT
V3rapumm OwiaH Ku3ukMaauk. byHnmai kapamn skoit Ku4uuk Oyica, €k Kol (Pu3mk
Xycycustiaapu 0yitnua Oup skuHciau O0yica, YpuHiau Oyiaau.

AKC Xojaa Bakrra OOFIMK Yy3rapullJlapHUTHHA dMac Oanku  (a3oBuit
Y3rapuiuiapHu XaM YpraHulll 3apypHUsITy Maid10 0ynaau, 49yHKH OUp AKUHCIU OyIMara
(ba30HMHT TYpJM coXanapua NOMyJIsIUUs Xap XU PUBOKIAHUIINA MYMKHH.

Nunpa ra3 Oynran Hallya Xakyjgard wacajgaja BakKTHUHT | MoOMEHTHIa
KUIMaTIapy Ta3HUHT OepuwiraH HYyKTaJard KOHLEHTpaluscura TeHr Oyirax
GyHKIUSHY Tonuira épaaM 6epyBUMd MaTeMaTHK MOJEHU kentupamu3. Haltuanu Ox
VKu 6y1inab nryHaai >KOMIAmTHPANIMKKYA, YHAHT Yall Y€TH KOOPAUHATAIAP YKU OOTIIH
Ounan, VHr yeTn 3ca | HykTa OMiaH ycTMma-yct Tymaaurad OyicuH, Oy epaa | Haiiva

Y3YHIIUTH.

0 X X+AX

| S
v

—
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BakTHUHT TallMH MOMEHTHA Xe[O,I] HYKTaJaH YTyBYM KECUMHHUHI Oapya
HyKTajapuaa KOHIGHTparusiap TeHT ne0 dapa3 kuimamus. by dapas, macanas,
JUaMETPH eTapianda KUYUK OYIraH Hailvanap y4yH YpuHiu Oyinaau.

Baktauar t momMmeHTHOA XG[O,I] HYKTaJlaH YTYBUM KECHMJa Ta3HUHT

KOHLeHTparusicuan U(tX) Gman Genrmiacak, v ¢ymxmms 0<t<T, 0<x< | TVFpu
TYpTOypuakaa 6apua t Ba X yuyH
, 0°U

OX?

ou
17) — =a
(17 ot

TEHIJIaMaHU KaHoaTJIaHTUpaau, bHU (17) TenrinamanuHr eunmu OYnanu. By epaa

D
a’ :E >0, D-nudpdysus xodpdurmenty, y kuitmatu mudpdysusnanaérran moaaa (6y

XOJI7la ra3) Ba MyXUT Xoccallapy OujIaH aHUKJIaHA/Id, C—FOBAKIMIUK KOAhDUIIMEHTH;

y KOBaKJaJlap XaKMHHWHT HaWYaHWHT KapandaéTraH KUCMUHUHT YMYMHH XaXMHUTa
HucOatura TeHr. (17) renrmamanu nuddy3us TeHTIIaMacH JeHnIaImn.

Arap muddy3usHun HaWdyama smac, Oanku eTapiuya IONKa IJIaCTUHKAIA

ypranwica, y xosaa U(t, X, Y) KOHIIGHTparus
2 2
an %o 2040
ot ox~ oy

TEHIJIAaMaHU KaHOAaTJIaHTUpaau. Yu ym4dosnu (azona nuddysus

ou ,(0°u o%*u ou
19) —=a
( )at ( j

OX? " oy? " oz*
TeHr1ama OusaH udoaanaHay.

[lynnait kunu6 Haiiuana aud@ys3usinaHaéTraH MOIJAAHUHT KOHIEHTPAIUSICH
XyCycui Xocuianu UKKAH4YM Taptubmu (17) muddepeHnuan TeHrIaMaHUHT
eUMMJIApUHUHT OupugaH ubopat. Bynmail eunmiap yekcus kyn. XakuKaTaH Xam,
Macaiiad, t OyViinua qoumuii Ba X Oyiinda ynu3uKiIv Oyiran xap KaHaa GyHKIus, SbHU

u(t,x)=Ax+B (1) uuar euumu Gynaau, siHa
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u(t, x) =e**(Acos x + Bsin x)
dbyHKIMA XaM eduM Oynaau, 0y epaa A Ba B — uxtuépuii y3rapmaciap. Konnenrpamus
cudaruga Kalcu €YMMHM OJIMIN KepakK JeraH CaBojra »aBoO Oepwin ydyH, ofaTaa
TaxpubamgaH u3NaHAETraH KOHIIGHTpalusl Xakuaa 0ab3d MablyMOTIap MablyM
OyumuHu Xpcoora onamu3. Macanan t=0 ga u(0,X) KOHIIEHTpALKs MabIyM OYJIHIIN
MyMKHH. YHJaH TallKapy BaKTHUHT XaMMa MOMEHTJIApH yUyH Hailua ywiapuaarua
KOHIICHTpaIuss MabiayM Oynumu mymkuH. ynpaii xkunu6, (17) TeHriamMaHuHT
MyMKHH OYyiran 6apya edumiiapuaad OU3HU 0<t<T, 0<x<I TYFpU TYpTOYypUaKIa

Y3IyKCH3 Ba KYIIMMYa
(20)u(0,x) =9 (x)

u(t,0) =€01(t)}
u(t,1) =, (t)

maptiapra OyicyHauran equmiiap KaHoaTJIaHTUpaau, Oy epia ¢, g1, @, — oepuiran

(21)

bynkuusuiap. (4) TEHIIIMKHU OONUIAHFUY MIapT, (5) TEHIIMKIIAp YerapaBuil miapTiap
JEUNIIaau.

Arap uaMIl nYuaa MUKpOOpTraHu3Miap xapakatu (axkat auddy3us KOHyHHUTa
OyiicyHca, y Xohija KoHIeHTpauus aud@y3usi TEHTIIaMacUHU KaHOATIAHTUPHIIN
kepak. Ox YKuHU oKopura uyHantupu6, 6uz (17) Tenrnamanan doiganaHUITIMU3
MYMKHH.

OHau 63 OONUTAHFUY Ba YerapaBUi MApTIapHHU YpHATUIIUMH3 Kepak. Wau

Ganaummury | 6Yncun, [0,1] opanukan ukkura [0,1;] Ba [l,,1] opanmuknapra 6ynamus.

OHI' IOKOpHM KaTjiamMmra MOC KeTyBYH [I1! I] OpJIUK eTapyindya KU4uKk Oynud, yHaa

muddy3usi KOHyHU amal KwiMmaiau. Mukpoopranusmiap Oy KaTjiamja CHUPTIAAru
03yKaHu ce3ub yHra wHTWiIaguiap. [IyHUHr ydyH yJTapHMHT KOHICHTpamuscu |
carxga (03yka Xakuma xosupua Ownmaiimurammap coxacu  Oymmumn)  [0,l,]
KaTiaMaarura HucOaTaH Xap BakT kam Oymaaum (l1 carxmaH opraHusmuiap cuptra

Keraguwiap, |l; ma KoHIeHTpamus Ycmaiau, Oalku Kamasiu, [0, Il] KaTjaamjaaru
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OpraHM3MIAp 03yKa Xakuja oOunMaiinmmap). By aca x=l; ma Uy (t,|1) XOCHuIa
uxTuépuii t 1a Mar@uitnuruan 6unaupam. U, = (t,1) xocuna |; carxnan BakTHUHT

Oup OMpIUruAa OpraHu3MIIAPHUHT KaMaluIll MUKJIOPUHU XapakTepiaiinu. by Mukmop
|, carx;ia kKoHIEHTpanusi KaH4Ya KarTa Oyica, nryHYa KaTTa OYiaau, YyHKU HIyHYa
KaTTa COHJIAT OpraHu3MIIap 03yKa XaKuaa Ouiaay Ba o3yKara HHTWIAIW, SihHU |1 man

Kamaium mryHda katta 0ymanu. llysagait kuaub ous

(22) u;( (t, |1) =—ku (t, |1)

ne6 xucoOmammmu3 MyMKuH. By epaa k>0 nponoprimoHamivk ko3¢ GUIMeHTy.

by TeHrnuk uderapaBuii maptiaapaad oupu Oymaau. bomka mapT xyaa coajaa:
TyOma, spHU X=0 Ja MHUKpOOpraHW3MIIAp yjapra y30K OyiraH CHUpTIArd O3yKaHH
Ce3Mai/in, YH/IaH TabCUPJIaHMaNI{ Ba WINII HINTAa HHTUIMARAM. Yap UaumIan Tyo
opKaju 4YMKuO XxaM KeTa onMaiiau. by aca

(23) U;( = (t, O) =0
SKAHJIMTUHYU OWIITAPAIH.

By derapaBuii maptiapra OOLIIaHFUY IIAPTHHU, S’IbHU BAKTHUHT OOILIAHFUY
MOMeHTH =0 ngarm KOHUEHTpalusd KAMMAaTHUHU Kymumya Kuiamu3. O3yka maiino
OYnTyHra Kajap KOHIICHTpalus XaMmma epa JouMuii, macaiad 1 ra tenr. O3yka naigo
Oymumu Ousan (Oy OONUIAHFUY MOMEHTHHMHI Y3TMHACH) CHUPTHHHI Vy3H[Ja
KOHIICHTpalus Kymasay, |1 HykragaH IOKOpHUPOKIA Kamasiii, CUPTAaH y30K OYyIiraH
HyKTajapna sca y3rapmaiau. [lyngait kunu6, OomaHFid MOMEHT/Ia KOHIICHTPAIIUS
KUUMaTH

(24)u(0, x) = ¢(x)
onuHamu, Oy epma ¢(X) Oepwiaran (YHKIMS, YHHHT TaXMHHUH Tpa(urd IIakiaa

KypcaTuiraH
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v

0 Iy | X

Macana (1) Ttenrmamanuar O<t<T, O0<x<l Tyrpu Typr6ypuaxma
annknanran (22), (23) Ba (24) mapmiapHu KaHoaTiantupaguran U(t,X) eunmuHu

TOIIMIIAaH I/I60paT.

XVJIOCA

Osykaam ¢akar o3ykara sSKdAH OyaraH »dHT IOKOPH  KaTjaMJard
MUKpPOOpTaHU3MJIAp ce3aauiiap Ba oO3yKara WHTWiIaauiap. Konranmapu spkuH
muddysusaanaguiaap. AMMO SHT IOKOpUM KaTjaM oO3yKara WHTHIMO KeTraHmiap
xucobura O0ymad kosamu, Oy xoira nuddy3us KoHyHIapu Oyiinya macTpoKIaru
KYIIIHA ~ KaTjamJard MUKpOOpPTaHW3MiIap UWTapuiaubd  yramwrap. bymapHuHTr
KOHIIGHTpaIusl KaMain® KoJraH YpHWjapura Y3 HaBOaTula sHaJa MacTPOK
KaTjamJard MUKpOOPTaHWU3MJIAp YTaJawiap Ba XOKa30 HIWII TyOurada Oy »xapaéH

JaBOM OTalu.
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MATRITSA USTIDA AMALLAR BAJARISH METODLARI
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ANNOTATSIYA
Ushbu maqgolada matritsalar ustida amallar bajarish usullari, ta’rif va
teoremalar isboti keltirilgan. Shuning bilan birgalikda, matritsaga doir masalalarni
yechish metodlari va transponirlash amali xossalari, norma tushunchasi yoritib
berilgan.
Tayanch iboralar: matritsa, ustun matritsa, satr matritsa, diagonal
matritsa,daraja birlik matritsa, kommutator, matritsa izi, transponerlash, matritsa

normasi.

AHHOTAIUSA
B Oannou cmamwve npedcmasienvi memoovl onepayuil HAO MAMpuyamu,
onpeoeneHus u 0oKkasamenbcmea meopem. Llpu amom nosicHAIOmMcs Memoovl peuilerus
MAMPUYHBIX 3A0aY, C8OUCMEA ONepayuu MpancnOHUPOBAHUsL U NOHAMUE HOPMUL.
OcHnognble nonamua: mampuya, Mmampuya-cmonbey, Mampuya-cmpoxa,
OUALOHATILHASL MAMPUYA, MAMPUYA ¢ eOUHUYell panaa, KOMMYMAamop, ced Mampuybl,

MPAHCNOHUPOBAHUE, HOPMA MAMPUYBI.
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ABSTRACT
This article presents methods of operations on matrices, definitions and proofs of
theorems. At the same time, the methods of solving matrix problems, properties of the
transposition operation, and the concept of norm are explained.
Keywords: matrix, column matrix, row matrix, diagonal matrix, rank unity

matrix, commutator, matrix trace, transpose, matrix norm.

Matritsa tushuncha sifatida XV1I1-X1X asrlar davomida shakllantirildi va ishlab
chiqgildi. Daslabki vagtlarda matritsa geometrik obyektlarni almashtirish va chizigli
tenglamalarni yechish bilan bog‘lig holda rivojlandi. Hozirgi vaqtda matritsalar
matematikaning kuchli tatbigiy vositalaridan biri hisoblanadi.

Matritsalar sonlar, funksiyalar va matematik belgilarning katta massivlarini yagona
obyekt sifatida garash va bunday massivlarni oz ichiga olgan masalalarni gisqa
ko‘rinishda yozish va yechish imkonini beradi.

Matritsalar matematika, texnika va igtisodiyotning turli sohalarida keng qo‘llaniladi.
Masalan, ulardan matematikada algebraik va differensial tenglamalar sistemasini
yechishda, kvant nazariyasida fizik kattaliklarni oldindan aytishda, internet tarmog‘ida
ma’lumotlarni shifrlashda foydalaniladi.

Sonlarni joylashtirishda «Matritsa» tushunchasi 1850 yilda James Joseph Sylvester
tomonidan Kiritilgan.

Ta’rif. m ta satr va n ta ustundan iborat sonlarning to‘g‘ri burchakli jadvaliga
mxn o‘Ichamli matritsa deyiladi.

Matritsaning o‘lchami uning satrlari soni va ustunlari soni bilan aniglanadi.
Matritsaning o‘lchamini ifodalash uchun mxn belgi ishlatiladi. Bu belgi matritsaning
m ta satr va n ta ustundan tashkil topganini bildiradi.

Matritsani tashkil gilgan sonlar uning elementlari deyiladi. Matritsalar odatda lotin

alfavitining bosh 4,B,D, ... harflari orgali uning elementlari esa lotin alfavitining kichik

a, b, d... harflari bilan belgilanadi.
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Odatda mxn o‘Ichamli matritsa quyidagicha belgilanadi,:

1 Gpp -8y g

8y 8.8y .8y

.......................

A=
all ai2" a'ij' aln
aml am2 v amj amn
Matrisa A=(a;;), i=L1m; j=1n, shakldaham ifodalanishi mumkin: i-satri, j-ustuni

ragami.

A matritsaning i-satr va j-ustunda joylashgan elementi a;; bilan belgilanadi.

Matritsalarni ifodalashda || yoki [-] belgidan ham foydalaniladi.

13-20

10 3 4 j 2x3 o‘lchamli matritsadir.

Misol: A=£

Ta’rif Bir xil o‘lchamli A va B matritsalarning mos elementlari teng bo‘lsa, yani
ajj=bjj bo‘lsa, A=B matritsalarga teng matritsalar deyiladi.
Ta’rif. 1xn lo‘lchamli matritsaga satr matritsa deyiladi.
Misol: A=(10 -5 7 9 0) - satr matritsa.
Ta’rif. mx1 lo‘lchamli matritsaga ustun matritsa deyiladi,masa
9

. 0 .
Misol: B = 3 - ustun_matritsa.

4

Ta’rif. Agar matritsaning satrlari soni ustunlari soniga teng bo‘lsa, bunday
matritsaga kvadrat(i=j) matritsa deyiladi.

1-3 4
Misol: A=|2 0 2| 3-tartibli kvadrat matritsa.(i=3,j=3)
3-12
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Ta’rif. Agar matritsaning fagat diagonal elementlari yani (a;; bunda i=j

ko‘rinishdagi elementlar) noldan fargli bo‘lsa, bunday matritsaga diagonal matritsa

deyiladi.
100
Misol: A=|0 3 0 |- diagonal matritsa
00 4

Matritsalar uchun “kichik “va “katta “tushuncha keritilmagan

A matritsani - A songa ko‘paytmasi deb, elementlari b;=4a; i=1m j=1,n

ko‘rinishida bo‘lgan B = 2A matritsaga aytiladi.

Misol: agar A:(l '5J bo‘lsa, 4A:(4 'ZOJ boladi. Songi  tenglikni

3 2 12 8
4 -20 1-5 - . : .
( J:{ 2} ko‘rinishda yozsak, matritsaning hamma elementlari umimiy

12 8 3

ko‘paytuvchisini, matritsa belgisidan tashgariga chigarish mumkinligini ko‘ramiz.

Bir xil o‘lchamli A va B matritsalarning yig‘indisi deb, elementlari cj=aj+Db;
ko‘rinishida bo‘lgan C matritsaga aytiladi va quyidagicha yoziladi:
C=A+B.

: 12 2 31 . . :
Misol: A= 3 , B= 3 matritsalar yig‘indisini topamiz:
2-1 4 -1 25

123) (231) (1+2 2+3 3+1) (35 4
C=A+B= + = = .
2-14) (-1 25) \2-1 -1+2 4+5) (129
Bir xil o‘lchamli A va B matritsalarni ayirmasi deb, elementlari ci=a; - bj

i=1Lm; j=L,n Kko‘rinishda bo‘lgan, C=A-B matritsaga aytiladi.

1 3 -2 3
Misol: Ushbu A=|2 4 |va B=| 4 -3 | matritsalar ayirmasi
5 -2 1 2

1 3) (-2 3) (1-(-2 3-3 30
C=A-B=|2 4 |-| 4 -3 |=| 2-4 4-(-3)|=|-2 7| kabi topiladi.
5-2 1 2 5-1  -2-2 4 -4
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Ikkita matritsani ko‘paytirish uchun birinchi matritsaning ustunlari soni ikkinchi
matritsaning satrlari soniga teng bo‘lishi shart. A va B matritsalarning ko*paytmasi deb,
shunday C matritsaga aytiladiki, bunda C matritsaning elementlari A matritsaning har
bir satr elementlarini mos ravishda B matritsaning har bir ustun elementlariga
ko‘paytirib, go‘shishdan hosil gilinadi. Yani C ning elementlari quyidagi ko‘rinishda
bo‘ladi:

K
Cy =auby; +a,b,; +..+a,b,;=>ab; , i=1Lm; j=Ln -
S=1
bunda yerda A Ban = Crn
Bunda Ap:Brxn ©‘lchamlarga ega bo‘lgan matrisalar. A-B=Cmatrisa mxn

o‘lchamga ega bo‘ladi.

1 2 0 0 2
isol: = B., =|1 0
MISOI A2x3 (3 4 _1j 3x2
4 -5
0 2
120 1.042-1+0-4 1.2+2-0+0-(-5) 2 2
C=AB = 41 0= =
3 4-1 45 3.0+4-1+(-1)-4 3:2+4-0+(-1-(-5)) (0 11

Yugorida kiritilgan amallar quyidagi xossalarga ega:

1.  A+B=B+A 5. (A+B) C=AC+BC
2. (A+B)+C=A+(B+C) 6. A (AB)=(1 A) B=A(1B)
3.  A(A+B)=1A+AB 7. A(BC)=(AB)C

4, A(B+C)=AB+AC

Darajaga ko‘tirish.

A kvadrat matritsaning natural m- darajasi A™ = A-A-...- A tenglik bilan aniglanadi.
A%=E, A=A deb olinadi.

Ta’rifdan ushbu xossalar kelib chigadi:

1. Am 'Ak — Am+k 2. (Am)k — Amk

Misol:Agar A=( 1 zj bo‘lsa, A? ni toping.
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, 12Y(12) (-1 8

A*=A-A= : = :

-13)-13) (-4 7
Matritsalarni transponirlash.

Ta’rif.:A matritsaning satrlarini ustun qilib yozishdan hosil gilingan matritsa A ga

transponurlangan matritsa deyiladi va AT kabi belgilanadi.

12

: 120 ;
: = , =12 1].
Misol: A, . (2 L 5} A, .

Ba’zi adabiyotlarda transponirlangan matritsani A, A’ kabi belgilashlar ham
uchraydi.
Ta’rif. Agar A = AT bo‘lsa, A matritsaga simmetrik matritsa deyiladi.
Transponirlash amali quyidagi xossalarga ega:
1) (a)y =a 3) (A+B) =A" +B"
2) (AA)" = AAT 4) (AB)" =B AT
Berilgan n x mo‘lchamli A = (a;)matritsaning normasi deb unga mos

go‘yiluvchi quyidagi nomanfiy

songa aytiladi.

Misol A N=vI?+22+12+12+0%+1% =8

I
o
(I N N}

Yuqgorida o ‘rgangan bilimlarimizni krasvort orgali mustahkamlab olamiz:

1.Sonlarni joylashtirishda 1850-yilda matritsa tushunchasi .... Joseph Sylvester
tomonidan kirilgan.

2. 1xn o ‘Ichamli matritsaga ganday matritsa deyiladi?

3. Agar A=(A)" bo Isa A matritsaga ganday matritsaga ganday matritsa deyiladi?

4. E matritsaning diagonal elementlari 1ga teng. E matritsa ganday matritsa deyiladi?
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5. Matritsaning diagonal elementlari yig ‘indisi matritsaning .... deb aytiladi.

6. Matritsa A=(a;;) bu yerda j—nimani bildiradi?

8. Agar matritsaning satrlari soni ustunlari soniga teng bo‘lsa (i=j) bunday matritsaga

.... matritsa deyiladi.
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MOJIEJIMPOBAHHME IBUKEHUU I'PYHTOBBIX BOJI B
NBYXCJOMHOHN BOJJOHOCHOM TOJIIIH C TOPU30OHTAJIBHBIM
HAILIACTOBAHUEM
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https://doi.orq/10.5281/zen0d0.10836423

AHHOTAIUA
Hccneoyemcs oeyxcnoiinoe cmpoenue 6000HOCHOU MOAUU C 20PU3OHMATbHBIM
Hannacmoganuem. Ha eepxuux, cnabo npoHuyaemvix 600OHOCHBIX MOIULAX
3aK1I04eHbl 800bL CO C80O00HOU nosepxHocmvlo. Huowcnuii niacm co 3nauumenvHo
bonvueti  8odonpoHuyaemocmvio. Ilpusooumcs @vluUCIeHUA GeNUYUHBL NUMAHUS
2PYHMOBLIX 800 8 PACCMAMPUBAEMOM ClIyuae 8 HEeOOHOPOOHOU moe co caabo
MeHAWeUcst 6000NPOHU- YAEMOCHbIO NO BEPIMUKAIIU.
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Kntouesvie cnosa: osyxciotinoe cmpoeHue 6000OHOCHOU MOAWY, NUMAHUL
2PYHMOBLIX 800, MOWHOCHb NIACMA,B0000MOAYA NHOPOO,HeOOHOPOOHBIX BOOOHOCHbIE
monwu, cabo mensiowue, 6000NPOHUYAEMOCb, 00CAOHble OYPosble MpYobl.

AHHOTAIUA

Cys ymkazyguu Kamiamiap opacuodsucy8 woputiu  Ky3amuiub,Cy8HUHe
Kamaamaapoa opu3oHman mexkuc wumuiumiy ypeanunaou. FOxkopu kam ymxasyeuam
nIacmoa pKuUH cupmea 22a Cy8 UUSUIUWU 8a NACMKU NJIACMHUHE YMKA3YEYAHAUSU
IOKOpunueU mygauny cys UUSUIUWMUHY Xucobnaw memoonapu Oepunaou — 8a
Qurbmpayus cyenapuHune xapakxamu 8a capgu oepuiaou.

ANNOTATION

The article considers two-layer structure of aquifer strata with horizontal
bedding. On the upper, poorly permeable aquifer enclosed of water with a free surface.
The bottom layer with greater permeability.Examines the movement of seepage
waters.The double layer thickness of water-bearing rocks under rapid change in
permeability and presence of vertical water exchange between layers".

Bo MHorux teppuropusix PecnyOnmku Y30eKkuCTaH paccelieHHe 3acOoJICHUs
MOYB TMOJIBEPraroTcsi (Pa3oBbIM IMEPEX0jiaM, XUMHUUYECKUM pEaKIUsSIM, CHIOBOMY
B3aUMO/JICHCTBHUIO.

Paccenenue 3aconeHus MOAEIUPYIOTCS Kak JBWKEHUS JIHCIEPCHBIX CMECEU B
JIBYXCIJIOMHBIX CTPOCHUSAX BOJOHOCHOMW TOJIIIA C TOPU3OHTAJIBbHBIM HAILUIACTOBAHUEM
(puc.1.) [Ipu paccnoeHnn BEpXHUE CJIOU CJIa00 MPOHUIIAEMbBIE, U BOJIOHOCHBIE TIIIACTHI
MMEIOT ONpeaeICHHbIN K03hPUIMeHT QUIbTpali U BIUSHUE OPOIICHUS TPUBOIUT
COBCEM K JIpyTUM MpoIieccam, 6omee otpuniarensHoe, uem Hrke KIII opocutenbHbIx
CUCTEM. A B BBICHIMX CJOSIX BEIMYMHA BOJONOAAYM HA OPOIICHUE MEHBIIE
WHTEHCUBHOCTH HMCKYCCTBEHHOTO JIpeHa. HoBoco3znaBaemas cucremMa
MaTeMaTUYECKOro MOJienupoBaHust KoHTpoiupyer uepe3 ['MC mnomoxenue u

COCTOAHHUEC 3€MCJIb.
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[IpuMeHne MaTeMaTHYECKOro anmnapara Ha UCCIEAOBAHMS BIUSHUA OpPOLICHUS
Ha TPYHTOBBIEC BOJIbI U IOYBEHHBIN IOKPOB SBIISIETCS aKTyaJlbHOW 3aJa4eil Ui Halllei
PecnyOnuku u Beeit LlenTpanbhoit A3um.

OObEMHBIE KOHIIEHTPALIMK BOJbl U MUHEPATU30BAHHON CpPEJlbl MOCTOSHHBI MPU
IBWKEHUU 00oux ¢a3 u ¢azoBbie MpeoOpa3oBaHUS OTCYTCTBYIOT. BogoHOCHBIE
IIacTbl  OJHOOOpa3Hble, TpPHU JBIKEHWW JHCIEPCHOW CMECH OTCYTCTBYIOT
nedopmaiiriv, 00pa3oBaHUE U Pa3BUTUE HOBBIX TPELIUH. [5]

PaccMoTpum  ABYXCHOMHOE CTPOCHHE BOJOHOCHOW TOJIIIHA C TOPU30OHTAIBHBIM
HaIlJJACTOBAaHUEM, TJI€ MPOUCXOIUT JIBHIKEHHSI TPYHTOBBIX U HAMOPHBIX BOJ. (puc.l.)

Bepxnuii ciabo npoHUI1aeMblii BOJOHOCHBIH IJIaCT UMeeT Kod(phUueHT GribTparun
kl. B HeM 3akiaroueHBI BOABI CO  CBOOOIHOM MOBEPXHOCTHIO. HMXHHMM TUIACT
3HAYUTEIBHO OOJBINEH BOJONMPOHHUIIAEMOCTHIO UMEET KO PUIMeHT QribTparuu
kz. B Hem nBuxkyrtcs B OCHOBHOM HanopHbie BoAbl. [Ibe30MeTpuueckas

MOBEPXHOCTh MOCIEAHUX 3aMETHO BBILIE 3€pKaja IPYHTOBBIX BOJI, HO MOXET OBbITh U
HIKE €ro0.

B cuiy Takoro cOOTHOMIEHUS HAoOpOB BOJBI M0 BEPTUKAIU B HEOAHOPOIHOMN
BOJOHOCHOM TOJIILE, IOMHUMO TOPU30HTAJbHOIO JBWKEHHMS BOJ, HMMEET MECTO
BOCXO/s111asi MJIM HUCXOAIIast PUIIbTpaLus ¢ pacxo1oM J, U3 0IHOTO IJ1acTa B APYroi
B 3aBUCUMOCTH OT COOTHOIIEHUS HAIOPOB B BOJIOHOCHBIX IUIACTaX.

B aTux ciy4asx mpOUCXOIWT, pasrpy3Ka HAIOPHBIX BOJ IIyTEM BOCXOISLLEH
(GuapTpay U3 HUHKHUX MECYaHO-TAIEYHUKOBBIX MJIACTOB B BEPXHUE - CYTJIMHUCTEIE,
13 KOTOPBIX I'PYHTOBBIE BOJIBI ITOABEPIalOTCs. MHTEHCUBHOMY MCIIAPEHUIO U YACTUYHO
OTTOKY B TOPH30HTaJIbHOM HAaIlPaBJICHHH.

I[JISI IIJIOCKOT'O ABHXKCHUA I'PYHTOBLIX M HAIIOPHLIX BOJ, 3aKJIIOYCHHBIX B ITPHU3MCE

a,b,¢,d ¢ ocuoBannem dx, 0603HAUMM MOLIHOCTD TPYHTOBOT'O MOTOKa B HAYAJIIBHOM
ceuennu abuepes N, cumras ee OT MOJONIBBI BEPXHEro MIIACTA, MOCTOSHHYIO MOIII-

HOCTB HIDKHETo uiacta -uepes N, (puc.1). BoineneHHyIo Ipu3My B fanbHel1eM Oy et

Ha3bIBAaTh JICMCHTOM IIOTOKA ITOA3€MHBIX BOJI.TOFJIa YPaBHCHHC Oaranca IIOA3CMHBIX
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BOJI B BBIJICJICHHOM 3JIEMEHTE CJIO’KHOTO IMOTOKAa B AuddhepeHImanpHoi popMe BIpa-
3UTCS TaK:

oh, aq oq
ZLdx = ——L dx — —2 dx +Wdx
(1) #7%5 X ox

I'me 0;u (,- IpUTOKH COOTBETCTBEHHO T'PYHTOBBIX, HAMOPHBIX BOJ, MOCTY-
MAOIIAX B TOPU30HTAIBHOM HAIPABJICHUH B 3JIEMEHT MMOTOKA YEPE3 BEPXHEE CEUEHUE
ab eIUHUIy BpPEMEHM; OX-TIPOTSHKEHHOCTh JJIEMEHTA HOTOKa;dh1 MpUpaNICHUE

MOIIIHOCTH I'PYHTOBOI'O IIOTOKA 3a BPCMA dt .B KOHEYHBIX Pa3HOCTAX 3TO YPAaBHCHHUC

MOJKHO BBIPA3UTH TaK:

At p (A no () H
lee hll; 1”1 hlm — YPOBHH I'PYHTOBBEIX BOJ, CUHUTAasA OT IIOJOHIBBI BCPXHCTO CJIOA,

COOTBCTCTBCHHO B BCPXHEM, CPCAHCM H HHMIKHCM CCUCHHUAX IIOTOKA Ha CpeI(HI/Iﬁ

MOMEHT S+1 JJaHHOTO IIPOMCIKYTKa BPCMCHU,

Puc.1.Cxema nemsxeHnsa ¥ 0003Ha4YeHMIT 3IEMEHTOR
Danarca rpyHTOBBIX EOJ B JBYXCIOMHOM TOMMmE TOpOoa.
1-neezoMeTpUYeCcKad OB EePXHOCT HAITOPHBIX BOM.
2-3epKallo TPYHTOBBIX BOJ B BEPXHEM CIIO€ B MOMEHT +7
3-ToXe, HO B MOMeHT BpeMern ! + di4-cyrmeHok; 5-mecok

¢',¢",¢" - Pa3HOCTU MEXIY BBICOTAMH ITbE30METPUUYECKON TOBEPXHOCTH HUIKHETO
I1acTa M 3epKajia IPyHTOBBIX BOJ BEPXHEI0, MJIM MOTEPH HAIIOPA NPHU BEPTHUKAIBHOM
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(bI/IJ'II-;TpaI_II/II/I U3 HUKHETO IIJIaCTa B BCpXHHfI, COOTBCTCTBCHHO B BCPXHEM, CPCIAHEM U

HUKHEM CEYEHUSX MOTOKOB Ha CPEIHUNA MOMEHT §+1 MPOMEXYTKa BpeMEHH At ;

Ah - u3MeHeHMe YpOBHS TPYHTOBBIX BOJ BEPXHErO IIACTAa 3a BpeMsAAt B

BBIJICJIECHHOM 3JIEMEHTE MOTOKA;

AX - IPOTSYKEHHOCTD JIEMEHTA MOTOKA;

h - cpengHsas MOIHOCTH BCEH BOJOHOCHOM TOJIIIIY.

[IpuOIMKEHHOCTh 3TOr0 ypaBHEHHWsS CBsi3aHA C TEM, YTO TMpPU BBIBOJE
npeHeOperai U3MEHEHUEM MOIIHOCTH MOTOKa B BepxHeM Iuiacte. M3 ypaBHeHus
BBITEKAET PsiJl METOAMYECKHUX BHIBOJIOB:

1. Ilpu u3ydyeHUU pexkuma MOA3EMHBIX BOJ B HEOJHOPOJHOM TOJIE MOPO/I,
CIIO)KCHHOM TI0 pPacCMOTpPEHHOW cxeme, GUIbTPhl HAOMIOAATENBHBIX CKBAKUH
HEOOXOJAMMO 3aKJIaJbIBaTh KaK B BEPXHEM cCJIa00 MpOHUIIAeMOM IacTe (OJmxe K
3epKaJly BOJIbl), TAK M B HHXKHEM — O0Jiee MPOHUIIaeMOM (BOJIM3HU MOIOIIBBI BEPXHETO
cios). Ob6s3aTenpbHOe TpeOOBaHUE K 000PYAOBAHUIO TITYOOKUX CKBAXKUH 3aKIII0YAETCS
B TOM, 4TOOBI 0OcajHbie OypOBBIC-TPYOBI MJIsi MEPEKPBHITHS BEPXHErO IUIacTa HE
BBIXOJIWJIM U3 €r0 MPEEIoB U ObUIM YCTAHOBJIEHBI B HIDKHEHN YacTH ATOTO 1uiacTta. B
TanpHEHIIeM 3TH TpyObl He wu3BIeKatoTcsa. CremoBaTrenbHO, OypeHHE OJHHUM
JTMaMETPOM CIIOMCTOM TOJIIIU HEIOMYCTUMO, TaK KaK B MPOTUBHOM CJIy4ae BO3MOXHO
mo3a TpyOHOE COOOIIeHNEe BOJ] pa3HBIX IJIACTOB.

o
N

_-.-. .-'-.« ‘..I, e
:;Tf/ Ly ke W k// 7 /.
he , ¥ & ko,

Zlf'/ Y AR A/ 7,

Ve

B

77 2 - Y/ e A e 7///,7’/47/////4 V /77
- 3
v/ 5 e —ta— X T X
0 X, %3

Puc.2. Cxema HeOmHOPOIHOTO gy |7 7|2 ~=3-F4 75
CTOpPeHM# BEOJOHOCHOrO IUIACTa. :
1-mecok. 2-cymecs mam Puc.3. pacuéTHBIX cedeHMit 101 TPYHTOBOTO
TIMHMCTBIIN ITECOK; 3-3epKAlo MOTOKA B B HEOJHOPOJHOM ILIACTe.
TPYHTOBBIX EOJL. 1-necok.2-cyrech WM IIIMHUCTBIN [TECOK;

3-3epKaNo TPYHTOBLIX EOJ Ha [TPOMEXKYTOYHBII
MOMEHT BpeMeHH | 4-ToXe B Ha4albHBII
MOMEHT [ =03 S-pacuétHoe ceyeHHE
Ha0IIONaTeNBEHON CKEKMHEL M €€ HoMep.
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2. Habmonienust 3a UISMEHEHHEM YPOBHS TPYHTOBBIX M HAIOPHBIX BOJ CIEIYET
IIPOU3BOJUTH 10 CIIAPEHHBIM MEJIKUM U TITyOOKHM CKBa)KMHAM (COOTBETCTBEHHO B
BEpXHEM U HIDKHEM Iutactax). CienoBaTenbHO, CTBOP HAOMIOAATENbHBIX CKBAKUH
JOJDKEH COBIAJaTh C HAIPABJICHUEM JBMKEHMSI BOJ U COCTOSITh, KAK MMHUMYM, U3
Tpex Map CKBaKUH, B KaXI0M U3 KOTOPHIX OyAyT MeJkas (Ha BEpXHUI) U ITyOoKas (Ha
HIDKHHUM TIJ1aCT) CKBaKUHBL. PaccTosiHue MEXTy MENKON U TITyOOKON CKBaXHMHAMH B
Ka)XXJI0W mape J0JHKHO ObITh MUHUMAIIbHBIM (0KoJI0 1 ).Pacuer nmutaHust rpyHTOBBIX
Bog W ¢ momoibio ypaBHeHHs (2) TpeOyeT 3HaHUS W3MEHEHUS YpOBHS BOJBI B
BepxHeM 1macte Ah, (1o cpeaHeil CKBaKMHE), pacipeielIeHs] YPOBHEH BO BCEX Tpex
ckBaxkuHax (h{,h/,h"), 3aJ10KEHHBIX B 3TOM IIJIacTe, M pacupeciiCHHs] HATOPOB BOJIBI
B HWYKHEM IIJIACTE MO TPEM IITyOOKUM CKBaKMHAM.

BoponocHast Tosa nopox co ¢Jiado MEHSIIOIIEeHCH BOAONPOHUIIAEMOCTHIO
N0 BepTUKAJU. [ HEOAHOPOIHBIX BOJOHOCHBIX TOJI] CO C1a00 MEHSIoLIENCs
BOJIOIIPOHUIIAEMOCTBIO C TJTyOMHOHN MpH BBIUKUCICHUM pacxoJoB motoka Q, m Q, ,
BXOJLIMX B ypaBHeHus (1) OamaHca TpyHTOBBIX BOJ, MOKHO BOCIIOJIb30BATHCS
pemerusim [1. 5. [TonyGapunoBoii-Kounnoit. Tak, Hanmpumep, Mpu TOPU30HTATHLHOM
BOJIOYIIOPE €IMHUYHBIN pacxo] MOTOKA (OTHECEHHBI K €IUHUIE €ro UIMPHUHBI) B

JABYXCJIOMHOM TOJIIIE ISl CEUCHUS X paBeH [3-6]:

XZ

O, —D,
2)q(x,t)=—2—Le 41
(2)alxt) "

I'ne q(x,t)— exuHMYHBI pacX0/ MOTOKA B CEUCHHH X B MOMEHT BpeMeHH 1 ;
®,u ®, — rpaHUYHOE U HaYaIbHOE yCIOBUS sl PyHKIUU D OT KoopAUHATHL X

u Y , nannoii H. K. ['mpunckuMm B BUE:

(z—h)k(z)dz

D(x,y) =

O e >

rj€ h — Hamnop, Wik (PyHKIMS, 3aBUCSIIAs B CBOIO O4epeb OT KoopauHaT X Y

1 BpeMeHu | ; k(Z)— KO3 bUHeHT GUIBTPaAIIUN, 3aBUCSIIECH OT BBICOTHI Z |
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h

(3)a’ = 1J.k(z)dz
U

0
I'ne 44 — BOmOOTHAYA WM HETOCTATOK HACBIIIEHUS TPYHTOB;
X — paccTosiHUEe JaHHOTO CEUYEeHHsI OT Hayajla OTCUETa;
Haxoxnenue 3HaueHUH QYHKIOUM @(x,y), 3aBUCALIEH OT KOOpAMHAT (x,y),
BO3MOJKHO, €CIIH OyyT H3BECTHBI HAOps! Bogs! N Ha rpamue motoka (x=0), ms

BBIOPAHHOTO MOMEHTAa BPEMEHU t, a taxke B ceuennn X
B HayaJIbHbII MOMeHT (t =0) U 3aK0H N3MeHeHUs KodQPUIIHEHTa (PUIBTPALH 110

riy6une K(z).
IIpu sToM xe aByxcnoitHoMm ctpoenuu miacta [1. A-Tlomybapunosa-Kounna
JAeT CIeayromue BoipakeHus 11 P, u @, : rpaHUYHOE YCIOBUE JIAD !

(4) @, = 0(0.0) =2k, fH, + (e~ +cle—1)ns
HauansHoe ycnoBue miis O:
(5) @, =(x0)= -2k {H, +C-1h, ] +clc-1n¢]

B stux ypasHenmsx: H, =h(0,t)- Harop Boabl B HAYANLHOM  CCUCHHH, IS

kotoporo X =0 manpumep, B ceuenun ab (puc.1) B MomenT BpeMeHHt ;
H, = h(x,0)- Hamop BOJBI B CEYEHUN X, HATIPUMEP, B CEUeHHH Cd B HAUATbHBIH

MoMeHT BpeMmenH t K, - koo unuent GpuiabTpanyy BepXHEro mIacTa;

I, _ o
k, = k_ —K, - Kod(phuLMeHT GUIbTpallMd HUXKHETO TJ1acTa;
1

hy - MommHOCTs HMKHETO macTa (puc.2). JIs 9TOro ke ciaydas JBMKEHHS BOJ
I1.4. TToay6apunoBa-KounHa npu pacyere BEIUYUHBI a° peKOMEHIyeT GopMyJIy:
(6) a° = koh, + Kk hy
Hy
rae h - cpennee 3aagenue h—h,;h- cymmapHas MOIIHOCTE OTOKA, OT 3epKaia
BOJIbI 10 BOJOYIIOPA;
M1 - BOgoOTHa4a WM HEJOCTATOK HACHIIICHUSI TPYHTOB BEPXHETO MJIACTa.

BeiBoabl: [lopsaoxk BBIUKMCIIEHMS BEJIWYMHBI IIMTaHUS TPYHTOBBIX BOJ B
paccMaTpuBaeMOM cilyuyae ABM)KEHHS WX B HEOJHOPOJHOM Toue co ci1abo MeHso-
1Iecst BOAOMPOHULIAEMOCTBIO 110 BEPTUKAIHU (pUC.3) CBOIUTCS K CIEIYIOIIEMY.

1. Jlna BbIOpaHHOrO »3JEMEHTa TIOTOKA MEXIy JBYMsS CKBaXKMHAMHU,
PACIIONIOKEHHBIMU B CTBOPE TI0 TIOTOKY, 10 YPABHEHHIO (6) BBIUMCISIOT a2; IS TOrO
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Haa0 3HATb: BOAOIIPOHUIIACMOCTD 000UX IIaCTOB kO ] kl BOOOOTOAYY BCPXHCTO IIIaCTa

M, MOINHOCTh HUWKHEIO IIIacTa ho N CPpCAHCC 3HAYCHUC PA3HOCTH h = h—ho, T. €.

CPEIHIOI0 MOIIIHOCTh BEPXHETO IJIacTa.

2. ITo ypaBHeHusM (4) 1 (5) BeIYUCHAIOT 3HaUeHUs1 GpyHkui O,u @, . lns gero
HCIIONB3YIOT: JAHHBIC 00 YPOBHE IPYHTOBOTO IIOTOKA B repBoii ckBakune H, = h(0,t)
Ha KOHEYHBIH MOMEHT JaHHOTO IIPOMEXYTKa BpeMeHHM |, maHHBIE 00 ypoBHE

IOTOKAa BO BTOPOM CKBakuHe H, = h(X,O) B HavanbHbI MoMenT t = O ; MomHOCTE

k k
HIDKHETO Iiacta hyu orHomenue xkod>(huuuedToB ¢QuisTpamuu C = k—° C-= k—l -
1 0

HIDKHETO M BepXHero miactos[1-4].

3. Ilo HaiineHHbIM 3HaYeHHAM a?,0,,®, ¥ M3BECTHOMY X (PACCTOSIHUE MEXIY
CKBOXMHAMHM) ,t (IIPOMEKYTOK BPEMEHM IOCJE Hayajaa OTCYETOB €ro) ¢ MOMOUIbIO
ypaBHeHHs (3)BBIUUCIIAIOT PacXox MoToka G, (X,t)B ceyennn x umm cedennn 2( puc.3)
Ha MOMEHT t.

4. AHANOTMYHBEIM ITyTEM HPOM3BOAT PacyeT pacxoja motoka d,(x,t)Ha Tor xe
MOMEHT tB CEYEHUM TPEThEN CKBa)XKMHBI, JUIsI YErO B KaYECTBE HAYAIbHOIO CEYCHMUS
MO>KHO MPUHSATH NPEAbIIYIIYI0 CKBaXHUHY 2. (puc.3).

5. 3Has U3MEHEHHUs YPOBHS IPYHTOBBIX BOJ IO ckBakuHaMm 2 u 3 (AH,,AH,;) 3a

MIPOMEXKYTOK BpeMEHH At , BBIOpaHHBIN TaK, 9TOOBI B CEPEMHE €Tr0 OKa3aJICsI MOMEHT

AH, +AH
t, HAXOIAT CpeJIHee 3HAYCHUC U3MCHCHUS YPOBHS BOJBI AH =%, KOTOPBIC

MOKHO OTHECTH K HWHTEpBAly MEKIYCKBaXXMHAMU 2 U 3.

6. Ilo manHBIM AHCp;ql(x,t)n 0,(x,t)BOI0OTIAYE OPOJT 4, BEPXHErO ILIACTA B

WHTEpBaje CKBaXWH 2 W 3 u3 ypaBHeHus (1) ompenensitoT BETUYUHY MUTAHUS
TPYHTOBBIX BOJ B BUJIE

Ho a.-0,
At X, =X

A
(MW =

N3 paccmotpenus ypaBHenuii (2) u (3) crnegayer, 4To B CiIydasx IPUMEHEHUS X
TpeOyeTCs 3HaTh MOIIIHOCTh HMKHETO TTacTa HEOJHOPOIHOM Toumu nopos [4].

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 53



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

HNCHOJb30BAHHASA JIMTEPATYPA

1. Fouesep @. M. I'udpoceonocuueckue paciemvl KPYHNHbIX 80003AO0POE NOO3EMHBIX
800 U 8000NOHU3UMENbHBIX YcmaHo80K. Cmpotiuzdam, 1963.

2. Bepueun H. H., Capxucan B. C. Memoo pacuema noozemuvix 680003a060pos u
BEPMUKANLHO20 OPEHANCa 8 NOJY02PAHUYEHHOOM 8000HocHOM naacme. Tp. BOJI'EQ,
eovin. 13, I'uopoceonocus. I'occmpotiuzoam, 1966.

3. Buiowun B. E. Memoo nenpepvisnoco pacnpeoenienuss Cmoxkog no niowaou 0s
noocyema niacmogo2o 0aeieHus npu paspabomke KpYnuvix Hegpmanvix 3anedxncetl. Tp.
MUHX u I'Tl, svin. 55. U30. «Hedpay, 1965.

4. Khudaykulov S. 1., Yakhshibaev D. S., Usmonov A. H., Nishonov F.Kh. Change in
concentration of collector watersalong the flow length taking into account the
difference in densities http://dx.doi.org/10.26739/2433-202x Issue DOI
http://dx.doi.org/10.26739/2433-202x-209-2019-1 Asian Journal of Research ' 1-3,
2019 ISSN 2433-202x IMPACT FACTOR JOURNAL DOI 10.26739/2433-202x SJIF
5,1 www.journalofresearch.asia |FS 2,7 info@journalofresearch.asia 39-43s.

5. Xamuoos A.A., Xyoaiikynos C.U «Teopusi cmpyii MHO2OGha3HOU 843KOU HCUOKOCTIU
«DAH» 2003.140 c.

6. Xyoatixynos C.U., Huwonos ®@.X, Yemanoe A.A, Yemanosea H A. «Mooenuposanue
YCMOUYUBOCU ~ BHYMPEHHUX B80JIH U  Menuo8oeo  bananca MHO20QA3HbIX
cmpamugpuyuposannvix meuenuily. CoOopHuxk mamepuanog 1 medxnrcOyHapooOHOU
Hay4Ho-npakmuyeckou  KoHughepenyuu  “AxmyanvHvle  npobiemvl  6HeOpeHus.
UHHOBAYUOHHOU MEXHUKU U MeXHOI02U Ha Npeonpusmusix no Hnpou3eooCcmay
CMPOUMENbHBIX  MAMEPUAnos, XUMUYECKOU NPOMBIUAEHHOCIIU U 6 CMENCHbIX
ompacasax” 24-25 masn 2019 200a.1 — mom. @epeana. C.446-450.

7. XKosnues V.T., Kazaxos 3., Axyboe [I. —Extension Of Tubular Water
Discharge Limitations With Water Flow Extinguishersl —International journal of
scientific & technology research volume 8, issue 12, december 2019 issn 2277-8616
Pp-2080-2082 WWW.ijstr.org |(ScopusISSN 2277-8616) IF.4.850
8. Koemues V.T. Xyoaiixynoe C.H. Ancopumm yuema 6uxpesvlx 30H Npu
éxode 6 Hacocvl. Becmuuk Typuncko2o noaumexHuyecko2o yHugepcumema 6 2opooe
Tawxenme, 8bINYCK 172018. C.58-60. (05.00.00; Ne25)
9. JKosmwes V.T., Maunonosa X, Xyoaiikynos b.C. «Csi3b  30HbI
NOHUNCEHHO20 UMY  NOBLIUEHHO20 OA6leHUsl C XAapaKmepHulM — USMEHEeHUIM
ckopocmHnoco Hanopoy JK: [lpoonemvr mexanuxu. Ne 3, Tawkenm 2018
C.87-91.(05.00.00;Ne6)

10. JKosmues V.T., «IOxopu 6Oocumau 2uOpomexHux UHWOOMIAAPOA CY8
xapakamuoazu eubpayus odwcapaeniapuy K.. Aepo Him Ne 2, Towxenm 2019,
C.96-98.(05.00.00; Ne3)
11. V. Koewes. «HOxopu 6ocumnu unwoomaapoa — 6ydcyoed — Kenaoueaw
WUOOamau OKUMHUHE 2udpasiux napamempiapuy Ysbexkucmon Kuwinox ea cye
xyorcanueu sxcypranu uamuil unosacu. —AGRO-ILM» Towwxenm 2019. Ne 3, C. 66-67.
(05.00.00; Ne3)

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 54


https://t.me/Erus_uz
http://dx.doi.org/10.26739/2433-202x
http://www.journalofresearch.asia/
mailto:info@journalofresearch.asia

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

JAEMOI'PAOHUYECKASA U CONUAJIBHO-9KOHOMMNYECKASA
CUTYAIUS B KAIIKAJTAPBUHCKOM OBJIACTH

Myponosa J.C.
[IpenomaBatens reorpadudeckoro kadeapa
KaprmmHCKoro rocy1apcTBEHHOTO YHUBEPCHUTETA
e-mail: dilafruzmurodova75@gmail.ru

https://doi.orq/10.5281/zen0do.10836489

AHHOTAILIUA
Cmamwvs noceswena anaiu3y coyuaibHO-3KOHOMULECK020 PA38UMusi 00HO20 U3
sedyuux pecuoros Pecnybonuxu Yzoexucman — Kawkaoapvunckou obaacmu.
Paccmampuearomess  maxoice  ocobennocmu  co8peMeHHOU  0emMocpapuieckoll
cumyayuu.
Knrouesvle cnosa: Oemocpaghusi, pecuonanvHas —IKOHOMUKA, 0O1acmb,

NPOMbBLUUIEHHOCMb, CENbCKOE XOS’}ZZZCWIBO, Hacenenue, mpaHcnopmuasd u CouuaibHad

ungpacmpyxkmypa.

DEMOGRAPHIC AND SOCIO-ECONOMIC SITUATION IN
KASHKADARYA REGION

Murodova D.S
Lecturer department of Geography Karshi State University

ABSTRACT
The article is devoted to the analysis of the socio-economic development of one

leading regions of the Republic of Uzbekistan- the Kashkadarya region. The features
of the modern demographic situation are also considered.
Key words: demography, regional economy, region, industry, agriculture,

population, transport and social infrastructure.
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Beenenne. ConnaibHO-3KOHOMUYECKOE yIPaBJIECHUE PErMOHAMU OMUCHIBACTCS
KaK COBOKYIHOCTb U B3aUMOCBS3b JeMOrpaduyecKux Mokaszareel, paluoHaIbHOU
CTPYKTYpPHI ~ BaJOBOTO  PETHOHAIBHOTO  TPOAYKTa, KOHKYPEHTOCIOCOOHOCTH
MPOAYKIUH, MoKa3aTesnen AKOHOMHUYECKOTO pocra, o0ecreynBaroMx
MTOJIOKUATENIBHBIA POCT B CETEBOM CTPYKTYPE PETMOHOB CTpaHbl. YeM BBIIIE TEMIIbI
poCTa HAIMOHAIBHOTO J0XO0Ja, TEM OBICTPEe TEMITbI SKOHOMHUYECKOTO DPa3BUTHUS
CTpaHbl MO CPAaBHEHUIO C TEMIAMU pPOCTa HaceleHus. Pe3ylnbTaThl HAay4YHBIX
HCCIICIOBAHUM TOKa3bIBAIOT, YTO XOTS OOJBIIMHCTBO PAa3BUBAIOIIUXCS CTpaH U
TOOWJINCH BBICOKHUX TEMIIOB POCTa, UM HE yJAaeTCsl MOAJEPKUBATh 3T MOKA3aTeJIN B
TEUYECHUE JJIMTEIIBHOrO BpeMeHU. [IoTOMy 4TO MX SKOHOMUYECKUU POCT HE MPHUBET K
COIMATIbHO-?)KOHOMUYECKOMY pa3BUTHIO. OJTHUM U3 BOKHEUIINX (PAaKTOPOB Pa3BUTHUSA
CTpaHBbI SIBJISIETCA COXPAaHEHUE U JaJIbHEHIIee YKPEIUICHHE TeHICHIIMN CTaOMIBHOTO U
BBICOKOI'O pOCTa OTpAcied SKOHOMHUKHU. BBICTpoe pa3BuUTHE OTpacierd 3KOHOMHUKHU
MOBBIIIAET KOHKYPEHTOCTIOCOOHOCTh MTPOU3BOIUMOM MPOAYKIIMU HAa BHEIITHEM PBIHKE,
CO3/Ia€T BO3MOXHOCTh OO€CIIEUEHUs 3aHATOCTH HACEJICHMS], TTOBBIIIAET SKCIOPTHBIM
MOTEHIUAJI, TPUBOIUT K 3HAUUTEIILHOMY CHIKEHHIO 00beMOB uMmnopTa. C 3Toi TOUKH
3peHus 11eJ1eco00pa3HO HAyYHO OMUCATh JeMOTpaduuecKoe U SKOHOMUKO-COIIMATIBLHOE
nosioxkenue KamikamapeuHckoil 061acTu, 3aHUMAlOIIE 0co00e MECTO B SKOHOMUKE
PecnyOmnuku Y30ekucraH.

Hesan u 3apa4u padoThl. B 5KOHOMUYECKOM U COLMATILHOM Pa3BUTUU PETMOHOB
BXHO M3YyYECHUE HACEJICHUS U CBI3aHHBIX C HUM TpoueccoB. C 3TOM TOYKH 3pECHUS
OBLIN ONpeIeNICHBI CIICTYIONINE 3aauu Il onpeeieHus reorpaduueckux (pakTopos,
MOBJUSBIINX HAa OCHOBHBIE XapaKTEPUCTUKU JAeMOrpadudyecKoOd CUTyaluu W
PKOHOMMYECKOTO U COIMaJIbHOTO pa3BuTHsl KaiikagapbuHCKOM 00acTu:

- IPOBECTH AHAJIU3 JIMTEPATYPHI B PAMKaX UCCIICIOBAHUS;
- HCCIICIOBAaHWE MEXaHW3Ma WCIOJb30BAHUS TPAAUIUOHHBIX [JIsi Teorpapuu
pacueTHbIX METOJOB MPU HM3YYEHUHU Mpoliecca JeMorpapuyeckoro M CoOlHaIbHO-

9KOHOMHYCCKOI'O PA3BUTHA,
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- W3yYCHHE NIeMOTrpapuUecKux TMPOIECCOB W PA3BUTHS OTPACICH IKOHOMHKH,
OCOOEHHOCTEM  pEeTMOHAIBHOW  OpraHM3allid W BO3HHUKIIMX  MpoOJieM ¢
HCIIOJB30BaHUEM PA3IMYHBIX METOJO0B MM METO/OB, MOJIX0/I0B.

OcHoBHast 4actb. KamkanappuHckas o0jJacTb B cocTaBe  Y30€KCKOM
Pecnybmuku Obuta oOpazoBana 20 sHBaps 1943 roma. B aaMuHUCTpaTHBHOM
OTHOIIIEHUU 00JIaCTh BKIIIOYACT 14 CeNbCKUX paliOHOB (TyMaHOB), 2 TOPOJT 00JIACTHOTO
u 11 roponos paiionHoro nogunHeHus, 117 ropojackux mocénka. OOmas IIomaIb
oOnactu 28,6 ThIC. KB, KM WiH 6,4 % Bcel Tepputopun crpansl. Ilo cocrosuuio Ha 1
saBaps 2024 roaa 3aeck npoxkuBaeT 3560,6 ThIC. Yeln., 4To cocTaBisieT 9, % oOuei
YUCJICHHOCTU HaceJeHusi Y30ekuctaHa. AJIMUHUCTPATUBHBIA ILIEHTp 0OJacTu —
r.Kapmm (295,6 TeIC. )xutenei).

O6ynacTh HaxOAUTCA Ha IOTe PECIyOJIMKH W TPaHUYUT TypKMEHUCTAHOM U
TamxukuctaHom, BHYTpH camoro Y30ekucrana — ¢ CamapkaHICKOH, a
CypxangapsuHckoil u byxapckoit ob6nactsamu. B cucreme BHyTpupecmyOIMKaHCKOTO
paszieseHus Tpyla o00JacTh CHEIUAIM3UPYETCd Ha TOIUTUBHO-IHEPTEeTUYECKOMH,
ra30XMMHUYECKOMN MPOMBIIICHHOCTH, JIEKTPOIHEPTETUKE, HA POU3BOJICTBO XJIOIMKA-
CBIpIIA, 3¢PHA U MPOYKTOB )KHUBOTHOBOICTBA [4, 5, 6].

Kamkamgapbunckast 0071acTh 001a/1a€T U JOCTATOYHO BHICOKUM JeMOTpadudecKuM
noTeHuuayIoM. [Ipuyem 4uCIIEeHHOCTh HACEJICHUS PACTET CAMBIMU BHICOKUMH TeMIIaMU
B pecryOnuke. 3a 1991-2022 rr. yncino xuteneit 06aacTu yBenuuuiaoch ¢ 1694 Teic.
10 3408 toic. yen. unu Ha 174,7 %, B TO BpeMs Kak 3TOT MOKa3aTeldb 0 Y30eKuCTaHy
B cpenHeMm coctaBuia 150,5 %. B nHactosiee Bpemsi, obnactb cpenu 13 cyObeKkToB
Pecny6muku V30ekucran nepemectuinack 3-oe mecto (B 1991 r. — 6-e mecTo).

['TaBHBIM HMCTOYHMKOM JEMOTpaUUYEcKOro pocTa TPAJAUIIMOHHO BBICTYIIAET
€CTEeCTBEHHOE JIBMKeHUE HacenaeHus. ClielyloT 3aMeTUTh, YTO KaK B IIEJIOM I10 CTPaHE,
TaK U B HCCIEIYyEMOM pETHOHE OCHOBHBIE TIOKa3aTelu pPOXAAEMOCTH U,
CJIeIOBaTEIbHO, OOIIEro €eCTECTBEHHOIO IMPUPOCTa MPOSBISIIOT TEHJCHINIO K
cHKkeHnio. OJHAKO 3TOT TPEHJ B 00JacTH MEHee 3aMETeH, YeM B OOJIBIITMHCTBE

IPYTUX PETHOHOB cTpaHsl [7, 10].
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[To ntoram 2022 r. oOmieit koaddunmeHT poxkaaemoctu B Kamikanapbe coctaBui
26,5 %o (mo pecnyonuke B cpenHeMm —23,1%o). CmeptHOCTh 4,1 %0, UTO B UTOTE
o0OecreunBaeT €CTECTBEHHBIN MPHUPOCT Ha ypoBHE 22,4 %o wmu 2,24 % B TOA.
CrnenoBatenbHo, JeMorpaduueckuii poct o00JacTH TOJHOCTBIO oOecrneynBaeTcs
€CTECTBEHHBIM JIBUYKEHUEM HACEJICHUS, U Pe3yJIbTaThl BHEIIHEW MUTPAIlMU B JaHHOM
ciydae 0co0O0ro 3HA4eHHUS HE MMEIOT, XOTS B MPEKHUE TOABl OHU OBUTMHE B MOJB3Y
pEerroHa, KOTOPBIA CHCTEMATHYECKH TEpsul CBOE HACelIeHHE MOCPEACTBOM
MexayHapoaHou murpauuu. Tak, B 1991 r. B KamkagapbuHcKyro 001acTh NPUOBLIO
20,6 ThIC. ¥ BBIOBLIO U3 peruonHa 21,2 Teic. yen. (canpao Mmunyc 0,6 Teic.), B 2000 1. 3TH
udpsl coctaBuim 11,7 Teic. u 14,4 ThIC.; B 2021 1. cooTBeTCcTBeHHO, 11,6 ThHIC. M1 20,7
TBHIC. YEJl.

OpnHOM W3 KIIOYEBBIX MPOOJIEM COLMATBHO-DPKOHOMHYECKOTO Pa3BUTHS Kak
o0nacTu, Tak M CTpaHbl B ILeJOM, siBIsieTcs Oosee moiiHOe W d(PQPEeKTUBHOE
HCIIONB30BaHUE TPYAOBBIX pecypcoB. IIpoOnema ycyryOmisiercs OBICTPBIM POCTOM
YUCJICHHOCTU BCET0, B TOM 4HCJE TpyaocrnocoOHoro Hacenenus. [lo cocTosiHuio Ha
Hayano 2021 T., YUCIEHHOCTb HACEJEHUs B TPYJIOCIMOCOOHOM BO3paCTe€ COCTaBUIIA
1339,5 TBIC., P)KOHOMHYECKH aKTUBHOTr0 HaceneHus — 1202,5 TeIc. yeir. XOTs €KeT0IHO
co3naetrcsi okosio 100,0 Thic. HOBBIX pabo4ymx MecT (B OCHOBHBIM, B CEIBCKOU
MECTHOCTH, MPEUMYUIECTBEHHO B cdepe MeJIKoro Ou3Heca U  YaCTHOIO
MPEANPUHUMATENECTBA), TEM HE MEHEE 3TO HEJIOCTATOYHO, €CJIM YUYUTHIBATH YPOBEHD
3aHATOCTH Hacenenus [1, 2].

B 2022 r. poct BasioBoro BHyTpeHHero npoaykra B Kamkanapee coctasun 109,6
%. Ha ee gointo npuxoautcs 6,9 % BaJloBOro BHyTPEHHETO TPOIYKTa, B TOM YHUCIE 8,5
% mnpombinieHHOW W 7,5 % cenbckoxossiicTBeHHOM mnpoxaykuuu, 10,0 %
KamBioxeHud u 7,9 % obmerooobema crpouTenbHbX padot. [lo obmemy oobemy
BBII Kamkagapes B cTpaHe 3aHUMAET 7-€, B MPOMBIIIUIEHHOM MTPOU3BOJICTBE — 5-€, B
CEeJILCKOT0 X03sMcTBE 6-0€ MecTo. Ha nomto perrnona nmpuxoautcest 0kosio 90 % no0briu
Hedtu u mpupoanoro raza, 100 % xanuiiaeix conei, 12,2 % xmonka-ceipma, 12,9 %

3epHa, 12,3 % wmsca, 10,5 % moinoka, 20,4 % mepctd 1 MHOTO APYTrOW NPOIYKIWH.
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Kamkanapes sBisieTcss BeaylIMM B HaIMOHAJIBLHOM HSKOHOMUKHM PecnyOimku
VY30ekucTaH; oHa 3aHMMaeT IMEPBOE MECTO MO JO0ObIYE YTIEBOJAOPOJHOIO ChHIPHS,
MIPOU3BOJICTBY KAIMMHBIX COJIEH, XJIOMKA, 3¢pHa (IILICHUIIbI), IIIEPCTH, TOTOJOBBS OBEI]
U K03, BTOpoe, nocie CamapkaHACKON 00JIaCTH — MO MOr0JIOBbI0 KPYITHOTO POraToro
CKOTA.

Xapakrep pPErnOHAIBHON 3KOHOMUKU IIOCTEIICHHO npuodperaeT
WHJyCTPUAJIbHO-aIPAPHYI0  HAaNpaBJIE€HHOCTh. Ha  10a10  mpOMBINUIEHHOCTH
npuxoautcs Oosiee 1/3  BamoBOro pervoHaIbHOrO MPOJAyKTa. Peamusyercs
rocyJlapCTBeHHass  mporpamMma 1o  JuBepcUUKAMU U MOACPHU3ALMU
MIPOMBIIIEHHOTO MPOU3BOJACTBA. B 0TpacneBoi CTPYKType MPOMBIILICHHOCTH PE3KO
BBIJICTISICTCS] TOIIMBHO-IHEPIETUYECKUI KOMILJIEKC, KOTOPBIM, 10 OPUEHTUPOBOYHBIM
JTaHHBIM, obOecrieunBaeT Ooiiee 2/3 oOmiero oObeMa MPOM3BOJICTBA MPOMBIIIIICHHOMN
MPOAYKIUU.

OO0t 00beM MPOMBIILIEHHOTO TPOU3BOJICTBA B COMIOCTABUMBIX IIeHax B 2022
r. Bo3poc Ha 106,9 %. Onepexaromymu TeMIaMA Pa3BUBAIOTCS 3JIEKTPOIHEPTETHKA,
XUMHUSI U1 He(PTEXUMUSI, MPOMBIIUICHHOCTh CTPOUTENIBHBIX MAaTepHaIoB U Ap. XOTH
MalIMHOCTPOEHUE W  METAUIo00paboTKa B  HACTOAIEE BpeMsl  3aHUMAET
HE3HAUYUTETFHOE MECTO B MHIYCTpUAIILHOM Komiuiekce obmact (Bcero 0,6 %), aTa
OTpacib TOXKE B MOCJIEIHUE TOJIbl OOHAPYKUBAET TEHAEHIUIO POCTA.

B obGnacti ocHOBHast 4acTh 3JIEKTPOIHEPTUHU MPOU3BOAUTCS TanumapxaHCKON
TOC — onHOM M3 cambIX KpymnHbIX B Y30ekucrane. Kpome Hee 3TH oTpacib
npeacraBieHa MyoOapakckoit TOLl. Ilpuponnbie ra3 u HedTh J0OBIBAIOT
[Myprannedreras, ['mccapredreras, MybOapakunedreras u Apyrue MPEANPHUATHS.
Xumuyeckas U HepTe-XxuMH4ecKasi IPOMBIIIIIECHHOCTD MPECTaBICHa MPOU3BOACTBOM
CEepbl, MOJIMATUIICHA U IPYTOi TPOoAyKIMU. B nmocnenHre roibl Ha4yal BBITyCKAaTh CBOIO
MPOAYKIUIO €IUHCTBEHHBIN B L{eHTpanbHON A31u 3aBOJI IO MPOU3BOACTBY KaTUWHBIX
yaoopenuil. IlpennpusiTue MNOCTPOEHO MpPH YYaCTUM C KUTaWCKUX (upM B T.
Hexkxanabame. OHo paboTaer Ha 6aze KPYMHOTO MECTOPOKIACHHS KAIUMHBIX COJIEH B

TroOerarane, yTo HaXOAUTCs MpuMepHO B 40 KM OT 3aBO/a.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 59



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

Exeronno nmpousBoautcs okoso 150 ThIC. TOHH XJIONKO-BOJOKHA, HO JUJISl €r0
nepepabOTKM Ha MecTaX II0Ka HE XBaTaeT MPOU3BOJICTBEHHBIX MOIIHOCTEH.
TexcTunpHBIC pEANTPUATHS (B OCHOBHOM, COBMECTHBIC) paboTatoT B ropoaax Kapmm
u [laxpucab3e, XJTOMKOOYUCTUTENBHBIC 3aBOIbI GYHKIMOHUPYIOT B pallieHTpax.

B cucreme teppuTOopuanibHOM OpraHu3aliii MPOMBIIUIEHHOTO MPOU3BOJICTBA
Beiiensitorcss Kapum-I'y3apekuit n Hlaxpuca63-Kutabckuii mpOMBIIUICHHBIE Y3IIbI,
dbopMupyrOTCS MHIYCTpUaibHbIe ropoaa Mybopek, Jlexkanadaa 1 HEKOTOPBIE ApyTrue
[8, 9].

BanoBas npoxgyknus cenbckoro xo3siuctsa B 2022 r. ysennuunace Ha 103,7 %,
B TOM yucIie pacteHueBoacTBa — Ha 103,9 % u sxuBotHOBOACTBA — Ha 103,5 %. O6m1as
noceBHass momaas — 492 Teic. ra, NOJABISIONIAS YacThb KOTOPOM 3aHsATa
dbepmepckumu xo3srictBamu. [1o utoram 2022 r. Ha 3epHOBBIE KYJIbTYPhI IPUXOIUTCS
252 ThIC. Ta, Tae ToaydeHo 777,1 Teic. T. mpoayKiuH (1o pecnyonmke — 6onee 7994,9
THIC. T.); cpeansist ypoxaitHocTs — 41,0 m/ra. [lox xmomuatHuk otBeneHo 1032 Tric. ra
3emelib, ipousBeaeHo 3510 ThIC. T. XJIONKa-CchIpIia, cpeaHss ypoxkaitHocTs — 34,0 1/ra.
HeoOxoaumMo OTMETHTBH, YTO 3TH JBa TJIABHBIX MPOIAYKTAa arpO’KOHOMHKHU IOYTH
LEJIMKOM MPOU3BOIAT epMEPCKUE XO3SIHCTBA.

W3 npyrux cenbCKOXO03WCTBEHHBIX KYJBTYP B 00JIaCTH BBIPAIIMBAIOTCS TaKkKe
KapTodesb, OBOILIU, IbIHU U apOy3bl, HO OHHU, KaK U CaJI0OBOACTBO U BUHOIPAJIapCTBO,
MMEIOT, B OCHOBHOM, MECTHOE 3HaueHHe. B To ke BpeMs )KMBOTHOBOJICTBO, OCOOEHHO
MSCO-IIEPCTHOE, 37€Ch PA3BUTO XOPOIIO. B 3TUX LENsAX B TOCTATOUHOM KOJIMYECTBE
BBIPAIIUBAIOTCS KOPMOBBIC KYJIBTYPBHI.

B V36ekucrane npoBeaeHo peopmupoBaHue U B chepe CEIbCKOro X03sIMCTBa —
Ha MecTe OBIBIIMX KOJIXO30B M COBX030B O0Opa3oBaHbl (pepMEpCKUE U JAEXKAHCKUE
xo3stiictBa. [Ipu 3TOM QepMepsl criennanu3upyoTCcs MPEKIe BCEro Ha MPOU3BOJICTBE
CTpAaTETUYECKON MPOAYKIIMHN — 3epHa, xyonka u ap. B Kamxkanapeuackoit obnactu
HacuuThiBaeTcss 6199 depmepckux Xxo3sicTB, KOTOpbIM OTBeneHo 744,4 Teic. Ta
3emenb. B atoit popme coOcTBeHHOCTH 3aHsATO TouTd 105 ThIC. yen.; HA OFHO

(hepMepckoe X03aMCTBO MpuxoaAuTcs: 78,6 ra 3eMenb, 11,1 yen. 3aHATOro HaceIeHuUs.
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B 2022 1. ¢epmepckue  xo3sicTtBaobectieunnu 27,4 %  BbIMycKa
CEJIbCKOXO3SIMCTBEHHOM npoaykiuu, npoTuB 31,4 % 1o ctpane B ueiom [3].

3a rompl HE3aBUCMMOCTH OOJIBLIIOE pA3BUTHE TMOJYYUIH TPAHCIOPT U
conuanbHas uHGpacTpykrypa. Iloctpoena xenesnass popora ['y3ap-boiicyn-
KyMkypran, 4To aano BO3MOKHOCTb CBSI3aTh CaMblil FOXKHBIA pailoH Y30ekucraHa —
CypxaHIapbUHCKYIO 00JaCTh — C OCTATBHBIMH YacTSIMH Y 30€KHCTaHa, HE BBIXOS Ha
TEepPUTOPHIO comnpenienbHoro TypkMeHucTana.

Kak u B cTpane, Tak 1 B 00J1aCTH IPUOPUTETHBIM CUUTAETCS 33]]a4a YCKOPEHHOTO
pa3BUTHsL COLMANbHOW cdephl, Aa W HAIMOHAJIbHAs YKOHOMHUYECKAs IOJHMTHKA
KOHEYHOM CUeTe MPEJIoiaraeT yaydllleHue YCJIOBUHM >KU3HU HacelieHusa. ToJbKo B
2022 r. 06beM po3HUYHOM TOproBiH Bo3poc Ha 106,2 %, cheprr oOcmyxuBanust — Ha
108,1 %, mmarabix ycnyr — Ha 105,7 % u xommyHanbnbix yenyr — Ha 107,4 %. B
V36ekucrane NpUHATHI TOCIPOrpPaMMbl U COOTBETCTBYIOIIME 3aKOHBI MO0 Pa3BUTHUIO
CHCTEeMBbI 00pa3oBaHus U 3ApaBooxpaHeHuss. OHU MOCIEOBATEIFHO PEATU3YIOTCS Ha
MecTax, B ToM yucie u B KamkagapbuHCKOH 00IacTH.

3akmouenue. Takum oOpasam, KamkanapeuHckas o0jacTb  UMeeT
NOTEHUUAJIbHBIE  BO3MOXKHOCTH  KOMIUJIEKCHOTO  COLMAJIbHO-?KOHOMUYECKOTO
pa3Butus. [l peanmzalnyy 3TUX MPEANOCHUIOK HEOOXOAMMO PEIIUTh CIETYyIOIINe
MpOOJIEMBI:

- Oosiee moaHOE U d(PPEKTUBHOE OCBOCHNE MUHEPATBHO-CHIPHEBBIX U 3€MEIHHO-
BOJIHBIX PECYPCOB, YIIyUIlIEHNE T€0IKOJIOTHIECKON CUTYallNH;

- pacmmpenne chepbl TPUIOKEHUS Tpyda U PaAlMOHAIbHOE HCIOJIb30BaHUE

TPYJOBBIX PECYPCOB, COKpAILlEHUE OTTOKA HACETICHUS 3a MPEeIibl peciry OlIuKY;

- JaybHEHIIIee MPOBeIeHNE TIOTUTHKHU TUBEPCUPUKAIINN TIPONU3BOICTBA,

- omepexaroliee pa3BUTHE 00padaTHIBAIOIICH MPOMBIITUICHHOCTH, TIPEXIE BCETO
JIETKOU U IHUILEBON UHIYCTPHUH;

- Ppa3BUTHE TPAHCIOPTHOW WHQPPACTPYKTYPHl U TIOBBIINICHHE OSKCIOPTHOTO

ITOTEHIMAaJIa 00JIacTH;
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- YCKOPEHHOE€ pa3BUTHE OTpaciiel COLMAIBbHOM 3HAYMMOCTH, THOBBILIECHUE
3aHATOCTU HACEJICHUS U YPOBHS €T0 KU3HU;

- BHYTPHUOOJIACTHAsI MHTErpauus, YJIy4UIEHUE TEPPUTOPHAIBHONW CTPYKTYpbI
MIPOU3BOJICTBA, pacceeHusl U UHGPACTPYKTYPHL;

- CO3/IaHHE TOYEK, TUHUHI U MOJOCOB AKTUBHOTO POCTA, YKPEIJIEHUE MECTA U POJIU

o0JacTu B HalMOHAJIBLHOU SKOHOMUKE Pecrybnuku ¥Y30ekucTaH.
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ABSTRACT
In this article, medical geographical situations in Kashkadarya region are studied
and analyzed. In the assessment of the medical and ecological situation in the region,
issues such as air, water, and soil pollution and their impact on human health, as well
as the impact of climate change on the population were deeply analyzed and
suggestions and recommendations were developed.

Key words: medical, disease, air, climate, area, acute, spread, ecological problem

MEJIUKO-TEOTPA®UYECKOE INOJOXEHUE KAIIKAJIAPBUHCKOM
OBJIACTH

AHHOTAIIUA

B Oannoti cmamve uzyuena u npoaHanu3Upo8aHa MeouKo-2eocpaguyecKast
cumyayusi 6 Kawxaoapvuncxou oobaacmu. Ilpu oyenke meouxo-3konio02utecKou
cumyayuu 6 pecuone OblIU 271YOOKO HNPOAHANUIUPOBAHBI MAKUE BONPOCHL, KAK
3aeps3HeHue 8030yxd, 600bl U NOUEbL U UX GIUSHUE HA 300P08be UeNo8eKd, d MAaK#ce
GIUAHUE UBMEHeHUs KIUMAama Ha HaceleHue U pa3padomarvl NpeodnodtceHus U
PEKOMeHOayUU.

Kniouegvlie cnosa: meduyuna, 0O01e3Hb, 6030YX, KIUMam, mMeppumopus,

ocmpoma, pacnpocmpalnernue, IKkolocudecKkast l’lp06ﬂ€Ma.
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It is known that the rapid development of science and technology by the 21st
century is causing a number of global problems that are closely related to each other
during the life of mankind. One such important worldly problem is environmental
problems. In recent years, a number of ecological changes have been taking place on
our planet due to human activity. In particular, the climate and weather are changing
significantly in all regions of the globe, the composition of water and soil is becoming
more and more polluted, and species of flora and fauna are decreasing. This, in turn,
has a severe impact on the health of all people living on earth. The World Health
Organization notes that about 80% of all diseases are the result of environmental
problems [1].

Therefore, the prevention of such an ecological danger poses a number of issues
not only to ecologists, but also to the general public, including geographers. In the
assessment of the medical and ecological situation of Kashkadarya region, issues such
as air, water, and soil pollution and their impact on human health, as well as climate
change, the impact of the Aral Sea problem on the territory and population of the region
are highlighted.

Severe air pollution has a negative effect on human health, as well as on all living
things. A person breathes an average of 25 kg of air per day. Harmful dust, particles,
and harmful gases in the air accumulate in the human body. As a result, it causes an
increase in diseases such as skin and eye diseases, cirrhosis of the liver, high blood
pressure, chronic bronchitis, shortness of breath, and lung cancer. Bronchitis and
gastritis (inflammation of the stomach lining) occur as a result of high sulfur oxides in
the air.

To the set of logical actions developed and implemented in practice by the
Department of Ecology and Environmental Protection of Kashkadarya Region to
combat air pollution:

v creation of new types of engines for cars, which are one of the main
sources of air pollution, switching them to technologically clean fuel type;

v relocation of all air polluting enterprises outside the city;
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v strict prohibition of placing production enterprises close to each other,
etc. [2].

One of the types of pollution that seriously affects the territory and population of
the region is soil pollution. As a result of soil pollution, its chemical and biological
properties change. Consequently, there is a disturbance in the metabolism. Pathogenic
microorganisms that spread various diseases multiply rapidly. The soil is polluted by
the following factors: industrial and municipal garbage, communications (gas, oil,
water pipes, electric cables and heating pipes, vehicles, sewage, etc.). The state of
pollution with urban garbage and industrial waste is visible in Karshi, Koson, Guzor,
Dehkhanabad, Kitab districts and other regions (land where toxic chemicals and
household waste are dumped in some remote areas of the district, city, and villages). If
sanitation zones and waste processing facilities are not organized in such areas, the soil
of these areas may become contaminated and cannot be cleaned naturally. At the same
time, it can seriously affect the environment and human health.

According to data, 1 ha of clean soil contains 16-150 thousand bacteria, while 1
ha of polluted soil contains up to 1 billion microbes. As a result, the soil becomes
contaminated and becomes a source of spread of various infectious diseases, including
gangrene, cholera, cholera, typhus, and tuberculosis. Harmful and toxic chemical
elements present in the polluted soil can be transferred to livestock through the plants
growing there, and from cattle (due to drinking their milk and eating their meat) to
people. As a result of the use of mineral deposits in the region, the irrigated soils in
Mubarak, Dehgonabad, and Guzor districts are heavily polluted.

The chemical, physical, biological, microbiological properties of the soil are
changing, the water, nutrient and air regimes are disturbed, negatively affecting all soil
phases. This, along with soil pollution, has a negative impact on plant, animal and even
human health in this area. When the soil cover is contaminated with radioactive
substances, the biological world directly related to the soil cover is damaged in various

ways. It has been determined that a person severely affected by radioactive radiation
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will not live for more than 10 years. In most cases, a person affected by radioactivity
gets cancer [3].

Radioactive radiation of a person occurs not only through soil or food, but also
during life activities. The use of telecommunication technologies by the population of
the region is at a very high level, and as a result of the use of Tallimarjon IES in Nishon
district, some elements of radioactive radiation are felt in the population's organism.
One of the next environmental problems is the scarcity of water resources and its
pollution in the region. Since the 1970s, the development of the Karshi desert has had
a strong impact on the underground and surface water regime. In addition, as a result
of the increase of industrial enterprises, the increase in the volume of production, the
growth of the urbanization process, the development of animal husbandry, and the
establishment of collector-water systems, the water quality in the river basin began to
change rapidly.

In general, the sources of water pollution are numerous and diverse. These
include wastewater from industrial enterprises and households, wastewater from the
production of fossil resources: water from oil refineries, untreated water from hospitals,
animal husbandry complexes, etc. Excess of chlorine, sulfate, calcium salts, petroleum
products, and waste of radioactive elements in the water causes diseases that have a
negative effect on the body of animals and people. In particular, not only the bodies of
people living around the Aral Sea, but also the residents of Kashkadarya region, among
the regions affected by the Aral problem, suffer from the salts formed as a result of the
salinity of the water. That is, the population is more likely to suffer from kidney and
gastrointestinal diseases. The drying up of the Aral Sea has a significant impact on the
ecological environment of the Kashkadarya region. In particular, under these effects,
there is an increase in windy days in the region, an increase in the amount of toxic salts
falling with wind and precipitation, and as a result, it leads to a decrease in the
productivity of plants.

Wind also has a great effect on improving human health. While the gently

blowing mountain-valley winds bring peace, the local "Afghan" wind blowing in the
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plains in summer has a negative effect on the human body. At this time, the relative
humidity of the air decreases and dust rises. When organizing rest and treatment zones,
it is necessary to try to choose areas with a wind speed of 2.2-3.0 meters per second.
Our ancestors knew how to use and protect the eastern and southeastern winds. The
wind speed in the region is 4.2 m/s in Karshi, 3.7 m/s in Qamashi, 2.6 m/s in Kitab, 3.8
m/s in Guzor, very strong winds are rarely observed, mountain-valley winds are
characteristic of valleys [2]. In Kashkadarya region, the direction of winds is mostly
north, north-west and east, and these winds prevail mostly in the plains. Southwest and
west winds prevail in the foothills. Especially, the mountain-valley winds created a
unique atmosphere in the mountainous regions. In the area where the "Avtomobilchi*
children's sanatorium is located in Yakkabog, between 15:00 and 17:00, the blowing
of the wind that heals the respiratory tract was detected by the employees of the
research institute named Semashko (Kibray t.) [4].

A children's climatic healing center for treating respiratory tracts was also
established in Kaynar Valley. According to the results of the research, the condition of
a person is kept in the norm when the air temperature and humidity are mutually
exchanged. A person feels better in dry air when the temperature is high. If the relative
humidity is less than 20%, the mouth will be dry, the lips will crack and it will cause
discomfort, and dust and germs can pass through the mouth and nose cavities. If we
take into account the quantitative abundance of total solar radiation in Kashkadarya
region, then 24-270 C may be the most favorable in dry weather [2]. Based on the
analysis of the above, we consider it appropriate to divide the Kashkadarya region into
mountain, sub-mountain and plain parts, which differ from each other as a result of
natural and anthropogenic influence in terms of medical landscape studies. Today, the
time has come to fully and effectively use all climatic possibilities of the region in the
way of strengthening people's health.

The Kitab-Shahrisabz basin has a great potential in the Kashkadarya valley in
terms of its wealth of natural resources for recreation. All streams flowing from the

surrounding mountain slopes, as well as dozens of irrigation networks, riverbeds
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crossing gardens, hedgerows and fields, refresh this part of the valley. Recreational
resources of the region have convenient natural opportunities for relaxation and
healing. It is desirable to establish hospitals and sanatoriums for the treatment of
various diseases (lungs, nerves, respiratory tracts, tuberculosis, gastrointestinal tract,
etc.) in mountain valleys and villages such as Gilan, Sarchashma, Siyob. Western
recreation features of mountain landscapes (purity of air, coolness of the weather
compared to plains, etc.) are favorable for establishment of spa-sanatorium complexes.
Lung, nerve, and blood vessel diseases can be treated in such recreation and treatment
facilities. In addition, winter weather conditions can be used for sports purposes,
organizing trips for recreation. The formation of a thick snow cover in the mountains
and its preservation from 2 to 6 months provides opportunities for organizing hiking
and skiing.

Kashkadarya region is one of the regions in Uzbekistan where large industrial
enterprises are located. In the Kashkadarya region, among the industries, gas-chemical,
gas processing industries have a special place. The amount of waste gases coming out
of these industrial enterprises is higher than the norm. The industry of Kashkadarya
region occupies a special place in the economy of our republic. Among the industrial
enterprises in the region, the fuel and energy industries are well developed. However,
the oil and gas industry is one of the ecologically dangerous industries and has a great
negative impact on human health. Because various chemical reagents, as well as
hydrocarbons and their mixtures produced during the technological process during the
drilling of oil and gas field wells, extraction of raw materials, and production of
finished products, have a negative impact on flora and fauna, as well as on people.
proven. According to the statistical data of the province (2019), approximately 0.53
min. t of oil and oil products, 32.4 billion. m3 of natural gas, 1.4 min. t of gas
condensate (liquefied gas), 0.3 min. About t of sulfur, 134.7 thousand t of polyethylene
and other products are produced [9]. Karshi, Shahrisabz nodes of industry are of great
importance in the province. Especially Mubarak (IEM, gas-chemical complex),

Shortan (oil-gas-chemistry), Kokdumaloq (oil) and other industrial centers are gaining
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importance not only in the economy of the region, but also in the republic. The
integration of these industries in several areas of the region has a significant impact on
the health of the population living in these areas. Noise, environmental pollution, and
various unpleasant conditions cause the human body to develop diseases related to
blood and blood formation, breathing, and digestive organs.

In the samples taken from underground waters of Mubarak district, the change of
water hardness ranges from 5.89 mg/I to 19.26 mg/I. The lowest indicator corresponds
to the village of Sardoba, and the highest to the village of Khojamubarak. In Karshi
district, it ranges from 5.57 mg/l to 23.07 mg/l. Samples taken from the Karshin desert
area are characterized by high water hardness compared to other regions. The hardness
of water in the samples taken from Kitab district varies from 1.8 mg/l to 2.0 mg/l. The
highest indicator corresponds to the water sample taken from the village of Sivaz, the
water hardness is 2.0 mg/l. The lowest indicator of water hardness corresponds to the
village of Kaynar, i.e. 1.8 mg/l. The hardness of water in the samples taken from
Shahrisabz district varies from 1.9 mg/l to 3.2 mg/l. The highest value is 3.2 mg/l in
the village of Dukchi, and the lowest value is 1.9 mg/l in the village of Shovkan [6, p.
98]. Water hardness in Yakkabog District varies from 1.9 mg/l to 2.5 mg/l. The high
hardness of the water in the obtained samples always leads to an increase in diseases
such as inflammation of the gall bladder, kidneys, and urinary tract in those who
consume this water. its incarnation has a significant impact on the health of the
population living in these places. Noise, environmental pollution, and various
unpleasant conditions cause the human body to develop diseases related to blood and
blood formation, breathing, and digestive organs.

With the increase of the population in the region, the number of people applying
for medical services is also increasing year by year. In turn, the well-established
provision of medical services is the main factor in improving the health of rural
residents. The unique natural conditions, economic geographical location, socio-
economic and demographic development of each district in Kashkadarya region have

an impact on the territorial organization of medical service institutions.
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Table 1
Some information on the health sector of Kashkadaro region
Ne | In Kashkadarya region 2018 2019 2020 2021 2022
1 | Number of hospitals 94 89 88 87 91
2 | Outpatient polyclinics 426 525 504 497 543
3 | Medical doctors 5700 6100 6000 6000 6600
4 | Medical staff 39.6 43,8 40,3 44,3 45,0
thousand thousand | thousand | thousand | thousand
5 | Secondary medical staff 33.9 37,7 34,4 38,2 38,3
thousand thousand | thousand | thousand | thousand

Source: Prepared by the author based on the information of the health department of
Kashkadarya region.

With the increase in the demand and need for small outpatient medical institutions
in Kashkadarya region over the past five years, the number of ambulatory polyclinic
institutions has also increased compared to the number of inpatient medical hospitals.
This indicator is also different in districts. It is expedient to take measures to improve
ecological and social infrastructure, sanitary-hygienic culture, and improve the
nosogeographical situation in the regions. It is an urgent issue to carry out complex
researches in Kashkadarya region, to improve the living conditions and health of the
population, to study the state of its social protection.
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ANNOTATSIYA
Ushbu magqolada O zbekistonda uchraydigan Lyupin usimligining morfologiyasi,
foydalanish, oziklanish, kimyoviy tarkibi, farmakologiyasi va halq tabobatida
ishlatilishi to ‘g ‘risida so z borgan.
Kalit so zlar: Lyupin (lupus), dukkaklilar (Fabaceae), konserva, kosmetologiya,
kimyoviy tarkibi, xalk tabobati, lupinin, protein, ogsil, yog°, minerallar-vitaminlar,

aminokislotalar.

Lyupin (lotincha lupus so‘zidan bo‘lib, bo‘ri degan ma’noni anglatadi) dukkaklilar
oilasiga mansub bir yillik, ikki yillik va ko‘p yillik ildizpoyali o‘simliklar turkumi.
O‘tlilar ko‘proq, butalar kamroq tarqalgan. Ushbu turdagi o‘simlik 200 dan 1000 gacha
turli xil namunalarga ega (turli manbalarga ko‘ra) va dunyoning turli burchaklarida
o‘sadi, ko‘pincha Shimoliy Amerika va O‘rta er dengizida uchraydi. O‘zbekistonda
kolleksiya ekinzorlarida ustiri-ladi. Ildizi o‘qildiz. Poyasi o‘tsimon, shoxlanadi,
balandligi 1,5 m gacha boradi. Bargi panjasimon, yirik, bandli. To“pguli shingil. Sariq
Lupin guli xushbo‘y. Turlariga qarab gulining rangi har xil. Mevasi ko‘p urug‘li

dukkak. O‘suv davri 80—155 kun. Issiklikka talabchan. Ingichka bargli. Lupin
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maysasi —6° sovuqqa chidamli. Gullar rasemlarda yig‘iladi: qora-oq, sarg‘ish,
binafsha, ko‘k, pushti, an'anaviy tibbiyot xantal yog‘i, krem, qizil, binafsha. Dukkakli
mevalarda turli xil urug‘lar (o‘lchamiga qarab), 1 kg 8 dan 180 gacha bo‘lishi mumkin.

Foydalanish: Lupindan olingan xom ashyo yangi, shuningdek quritgandan keyin
iste'mol qilinadi. Ushbu o‘simlikning barcha komponentlari, xalq tabobatida fusel
yog‘i, quruq va ochiq xonada 50 darajadan oshmaydigan haroratda quritiladi. Barcha
ingredientlar quruq va yaxshi gazlangan joylarda, ezilgan shaklda saglanadi. Urug‘lar
karton idishlarda yaxshiroqg saglanadi (3-4 yilgacha). Lyupin farmakologiya, tibbiyot,
o‘rmon xo°jaligi, gulchilik, asalarichilikda va findiq mushuklari uchun oziq-ovqgat va
baliq etishtirish uchun an'anaviy tibbiyotda qo‘llaniladi. Bu o‘simlik hamma joyda uy
hayvonlari uchun ozuga va tuproq o‘g‘itlari sifatida ishlatiladi. U agronomiyada
hamma joyda qo‘llaniladi, chunki u yaxshi yashil go‘ngdir. U erning tuzilishini
sezilarli darajada yaxshilaydi, uni azot bilan boyitadi.

Oziglanish: Xom lupin loviyalari 10% suv, 40% uglevodlar, 36% ogsillar va 10%
yog‘lardan iborat. 100 grammlik ma'lumot migdorida xom lupin 370 kaloriyani o‘z
ichiga oladi va B vitaminlari, aynigsa, kunlik giymatning 89% ni tashkil etadigan foliy
kislotasining o‘rtacha boy manbaidir. Lupinlar shuningdek, 113% marganetsni o‘z
ichiga olgan katta miqdordagi parhez minerallarni o‘z ichiga oladi. Lyupinlar asosan
tsellyuloza (erimaydigan kepak tolasi) dan iborat galin urug‘li qobiqga ega (25%) va
gayta ishlashning birinchi bosqgichida chigariladi. (Jadval-1):

Lupin urug‘idan tayyorlangan konserva yumshoq tuzilishga va nozik ta'mga ega.
Konservalangan sabzavotli lyupinlar ogsil, tola va turli vitaminlar va minerallarga boy.
Shuningdek, ular tarkibida ko‘p to‘yinmagan yog‘li kislotalar, antioksidantlar va
fitosterollar mavjud bo‘lib, ular xolesterolni kamaytirishga yordam beradi va yurak
sog‘lig‘ini qo‘llab-quvvatlaydi. Ularda barcha kerakli aminokislotalar, B vitaminlari,
temir, magniy va boshga mikroelementlar mavjud.

Salomatlikka foydalari: Ogsil va tolaning yugori migdori tufayli lyupin sabzavot
konservalari to‘qlik tuyg‘usini yaratishga yordam beradi, ortiqgcha ovqatlanishning

oldini oladi.
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OE kkal/100 g |OE,MDj/kgXom Xom xXom
protein% yog% tola%

Lyupin  donasi

(jami) 251 10,51 39,9 7,23 11,5
Lyupin yadrosi 284 11,89 46,2 8,52 2,39
Lyupin kobigi (107 4,5 9,2 1,43 49,3
Tulik yogli soya [365 15,27 38,5 19,4 5,5
Soya taomi 245 10,25 42 1,2 7,7

Lyupinlar tarkibida mono va ko‘p to‘yinmagan yog‘lar mavjud bo‘lib, ular qonda
xolesterin darajasini pasaytirishga va yurak-gon tomir kasalliklari rivojlanishining
oldini olishga yordam beradi.

Lupinlar past glikemik indeksga ega, bu qondagi shakar darajasini nazorat gilish va
diabet rivojlanishining oldini olishga yordam beradi.

C vitamini va boshga antioksidantlarning tarkibi tufayli lupinlar immunitet tizimini
mustahkamlashga yordam beradi va tanani zararli ekologik ta'sirlardan himoya giladi.
Konservalangan lyupin sabzavotlari sizning dietangizga mazali va foydali qo‘shimcha
hisoblanadi. Ular garnitiir sifatida ishlatilishi mumkin, salatlarga qo‘shilishi yoki turli
xil idishlarni tayyorlash uchun ishlatilishi mumkin. Ular, shuningdek, dietasini va
sog‘lig‘ini kuzatadigan odamlar uchun idealdir.

Kosmetologiyada: Issig kasalliklar uchun an‘anaviy tibbiyotda lyupin, shampun,
balzam va soch o‘sishini rag‘batlantirish uchun, ko‘plab qarishga garshi vositalarni
yaratish uchun kosmetologiyada keng qo‘llaniladi. Lyupin asosidagi mahsulotlar yuzni
yuvish uchun va terapevtik oziglantiruvchi nigoblar sifatida ishlatiladi. Lyupin
sivilcalarga qarshi kurashda xalq tabobatida yog‘ni yoqishga yordam beradi va ko‘plab
depilatsiya vositalariga kiradi, chunki u sochlarni sezilarli darajada ingichka va zaif
qiladi. Tibbiyotda bu o‘simlik Ixime Lupin preparatida qo‘llaniladigan Tsefalosporin
ekstraktini tayyorlash uchun ishlatiladi.

Kimyoviy tarkibi: Lupin doni tarkibida, turlariga karab, 30— 40% oqgsil va 5—20%
yog, A, B, S, vitaminlari, bargida, poyasida va donida 1—2% zaharli alkaloidlar (lyupi-
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nin, lyupinidin, spartein, lyupanin) bor. Lupinga bo‘lgan ishtiyoq uning urug‘larida
ogsil va yog°ning eng yugori migdori bilan oglanadi. O°simlik urug‘idan olingan gizil-
sariq yog‘da juda ko‘p miqdordagi ko‘p to‘yinmagan yog‘li kislotalar mavjud. Lupin
urug‘larida lupanin va lupinin (1,7% gacha) achchiq alkaloidlar mavjud.

Oq lyupin donining ozuga giymati va kimyoviy tarkibi, soya va soya uni. Jadval-2:

Oq lupin donining kimyoviy (havo-quruq moddaning %) va aminokislotalar
tarkibi (xom ogsilning %) Jadval-3:

Indeks Doni Yadro (Kobiksiz) [Kobik
Minerallar va vitaminlar

Kalsiy, % 0,3 0,14 0,72
Fosfor, % 0,4 0,49 0,03
Selen, mg/kg 1,13 1,81 1,56
Vitamin E, mkg/g 23,11 28,89 57,74
Karotinoidi, mkg/g 25,54 31,9 1,65
Aminokislotalar

Pizin 1,53 1,87 0,33
Valin 1,06 1,41 0,26
Metionin 0,38 0,34 0,05
Izoleysin 1,33 1,77 0,21
Leysin 2,26 3 0,35
Greonin 1,09 1,38 0,18
Fenilalanin 1,26 1,49 0,21
Gistidin 0,75 0,97 0,14
Arginin 2,92 3,87 0,22
Glisin 1,17 1,48 0,19
Sistin 0,47 0,47 0,1
Metionin+sistin 0,85 0,81 0,15
Jami 15,07 18,86 2,39
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Xalk tabobatida foydalanish:

» Bugungi kunda lyupin xalq tabobatidagi urug‘i nafagat qondagi xolesterin migdorini
kamaytirishi, balki diabetni davolay olishini tasdigladi. Sarg‘ish lupin urug‘lari
insulinni o‘zgartira oladigan maxsus protein (glikoprotein) ni 0z ichiga oladi. Uning
foydali xususiyatlari 2-toifa diabetni davolashda yordam beradi.

« Lupin gaynatmalari an'anaviy tibbiyotda o‘pkada qo‘ziqorinni davolash va turli xil
o‘smalarning paydo bo‘lishining oldini olish uchun ishlatiladi: akne, yaralar, "papotit"
va teridagi boshga toshmalar.

« O‘simlik urug‘ining gaynatmasiga namlangan bandajlar siyatik asabning o‘tkir
kasalliklari va bo‘g‘imlardagi yallig‘lanish jarayonlarida yordam beradi.

« Lupin urug‘idan olingan moy tarkibidagi ko‘p to‘yinmagan yog‘li Kislotalar yurak-
gon tomir kasalliklari bilan og‘rigan odamlar uchun juda foydali.

e Gul urug‘i yog‘i kuchli antioksidant ta'sirga ega va kosmetologiyada keng
go‘llaniladi.

« Lupin unidan tayyorlangan konsistentsiyalar gattiq issiglik, xavfli yaralarga garshi
yordam beradi va xo‘ppoz og‘rig‘ini tinchitadi.

» Ofsimlikning qaynatmasi jigar va taloq kasalliklarini davolashda ishlatiladi.
Achchiqni olib tashlagan lupin ko‘ngil aynishini tinchitadi va ishtahani yaxshilaydi.
Xalq tabobatida o‘simlik urug‘idan tayyorlangan moy va yashil massa, ildiz va
gullardan turli xil qaynatmalar ko*pincha ishlatiladi.

Xulosa: Xulosa qilib aytkanda Lupin o‘simligi urug‘i va donining tarkibida
vitaminlar (A, V, C), makro va mikroelementlar, urug‘larida ogsil (50%), yog® (20%
gacha), protein (glikoprotein), va antioksidantlarning borligi tufayli diabet, asab
kasalliklari, bo‘g‘im kasalliklari, yallig‘lanish, jigar, taloq, yurak-gqon tomir
kasalliklarini davolashga yordam beradi. Ushbu o‘simlik asosida keng foydalanib,
ko‘plab kasalliklarni oldini olishda va davolashda yordam beruvchi dori vositalar,
0zig-ovqat qo‘shimchalarini va kosmetik maxsulotlarini ishlab chigarish va amaliyotga

tadbiq etish tavsiya etiladi.
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ZABRUS TENEBRIOIDES (GOEZE, 1777) QO*NG*‘IZINING
MORFOLOGIYASI VA BIOLOGIYASI

Tursunova Dilshodaxon To‘lginjon gizi
talaba FarDU
Muxtorjonova Fotimajon Muzaffarjon qizi
talaba FarDU

dilshodaturgunaliyev@gmail.com
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ANNOTATSIYA
Mazkur tezisda vizildog * qong ‘izlarning gisgacha tavsifi, Zabrus tenebrioides
go ‘ng ‘izining morfologiyasi va biologiyasi hagida ma lumotlar berilgan.

Kalit so“zlar. Vizildog go ‘ng‘izlar, Carabidae oilasi, zararkunanda, lichinka,
go ‘ng iz.
AHHOTAITHA
B cmamwve oaemcsa kpamkoe onucanue cemeticmea Carabidae, ocobennocmeti
numanus, mopgonozuu u buonocuu xcyka Zabrus tenebrioides.

ABSTRACT
This thesis provides a brief description of the Carabidae family, information on
the feeding characteristics, morphology and biology of the Zabrus tenebrioides beetle.

Vizildog go‘ng‘izlar - o‘Ichamlari juda kichik, 1 mm dan deyarli oshib ketadi, juda
katta, deyarli 10 sm gacha bo‘lishi mumkin. Tana shakli juda o‘zgaruvchan bo‘lib,
ko‘pchilik turlar cho‘zilgan, ko‘prog yoki kamroq oval shaklda ba'zi tur vakillari
yumaloq, ikki gavariq bargga o‘xshash tanasi bilan ajralib turadi. Ayrim turlari
ko‘pincha kuchli gavarig tanasiga ega bo‘lib, katta boshi va pronotum tagida chuqur

sigilishga ega, bu ularga chumolilarga gandaydir tashqgi o‘xshashlikni beradi.Rang
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ko‘pincha gora yoki metall rangga ega. Bundan tashgari boshqga ranglarda ham bo‘lishi
mumkin. Qo‘ng‘izlarni daraxtlarning qobig‘i ostida, yog‘och qoldiglari, toshlar orasida
yoki suv havzalari va daryolar yaginidagi qumlarda uchratishimiz mumkin. Vizildog*
gong‘izlar oziglanishiga ko‘ra: yirtgich hayvonlar (hasharotlar, nekrofaglar), fitofaglar
(mevaxo‘rlar, nektarxo‘rlar) guruhlarga bo‘linadi. Katta yoshli yer go‘ng‘izlarining
80% vyirtgich hayvonlar bo‘lib, tunda faol yirtgich hisoblanadi [1].

Zabrus tenebrioides (Goeze, 1777) — don vizildogi Angliya va Janubiy
Shvetsiyadan Shimoliy Afrika va Kichik Osiyogacha, Kiprda uchraydi; Ukraina,
Moldova va Kavkazda. Rossiyada u dasht va o‘rmon-dasht zonalarida, shimolda Orel
viloyatiga va sharqda Qozog‘iston bilan chegaradosh Astraxan viloyatiga gadar va
Markaziy Osiyoda ham keng targalgan. Voyaga yetgan qo‘ng‘izning tanasining
uzunligi 14-16 mm ga teng, gora rangli, bronza kabi yaltiroq. Boshi mutanosib ravishda
katta bo°lib, jag‘lari yaxshi rivojlangan. Mandibulalar keng va mustahkam, to‘g‘ridan
-to‘g‘ri uchli va tashqi cheti bo‘ylab sillig. Maksiller palpatsiyaning apikal segmenti
silindrsimon va juda cho‘zilgan oxirgi segmentiga garaganda ancha gisgarog.Antenna
rangi har xil bo‘ladi, lekin ular odatda yuqoriga garab quyuqroq va pastga garab

ochroq, uchinchi segmant yalang‘och , shu sababli to‘rtinchi segmentdan farq giladi.

1-rasm. Zabrus tenebrioides (Goeze, 1777) qo‘ng‘izining A-lichinkasi; B- imogasi
Tuxum hajmi 2 mm, oval, oq, yorgin. Lichinka oppoq; bosh va uchta ko‘krak
segmentlari to‘q jigarrang; ochiq jigarrang dorsal dog‘lar bilan qorin segmentlari (1-
rasm). Pupasi sarg‘ish, oyoglari va qanotlari ko‘rinadigan, tuproq pillasida
joylashgan. Urg‘ochi qo‘ng‘izlar 120-270 tagacha tuxum go‘yadi. Tuxum o‘rtacha
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kunlik haroratga garab 9 dan 25 kungacha rivojlanadi. Kuzda va bahorda
o‘simliklarning lichinkalari shikastlanishining davomiyligi yog‘ingarchilikka bog‘liq
bo‘lib, kuzda 15 dan 105 kungacha yetadi. Lichinkalar tuprogning yugori gatlamida,
yem-xashak o‘simliklariga tutashgan chuqurchalarda yashaydi. Kechasi ular
chuqurchalarni tashlab, bug‘doy barglari bilan oziglanadi. Kundalik ovgatlanish uchun
lichinkalar oz teshiklari ichiga barglarni oladi. Noyabr oyida harorat 0 - -5 ° C ga
tushganda ular ovqatlanishni to‘xtatadilar. Lichinkalar (asosan 2 va 3-bosgichlar)
gishki ekinlarda tuprogda gishlaydi. G‘'umbakka aylanish tuprogda, 10-20 sm
chuqurlikda, aprel oyining oxiridan may oyining ikkinchi yarmida sodir
bo‘ladi. G‘umbak fazasi 15-20 kun davom etadi. Qo‘ng‘izlar gullashning boshidan
deyarli yetuklikka gadar g‘allalarga zarar etkazadi. Qo‘ng‘izlar odatda may-iyun
oylarida uchadi. Qo‘ng‘izlar 20-26 ° C haroratda eng faoldir. 36 ° C dan yuqori
haroratda qo‘ng‘izlar nobud bo‘ladi. Yozgi jazirama va qurg‘oqchilik paytida
go‘ng‘izlar 40 sm chuqurlikda tuprogga ko‘miladi. Qo‘ng‘izlar yomg‘irdan keyin va
harorat pasayganda, odatda avgust oyining ikkinchi yarmida yoki sentyabr oyining
boshida faollashadi. Ko‘payishni cheklovchi omillar bahorning oxirida va gishda
yerning past harorati va tuxumdan chigish paytida qurg‘oqchilikdir. Tuxumlar past
namlikda rivojlanmaydi. Kuzgi bug‘doy yetishtiriladigan hududlarda qo‘ng‘izni
targalishini cheklovchi omillar iglim sharoiti, asosan yerning o‘rtacha haroratining -3
° C va undan pastroq va yillik yog‘ingarchilik migdori 20 sm dan kam bo‘lishidir[2].

Zabrus tenebrioides (Goeze, 1777) — don vizildog‘i go‘ng‘izlari g‘allaning doni
bilan, lichinkalari esa yosh nihollari bilan oziglanadi. Qo‘ng‘izlar asosan kuzgi
bug‘doyga katta zarar yetkazadi. Bug‘doydan tashqgari javdar, arpa, jo‘xori va
makkajo‘xorilarga ham zarar yetkazadi. G*alla va don ekinlarini go‘ng‘izlardan saglab
golish uchun almashlab (ketma-ket don ekinlarini ikki yildan ortiq ekmaslik) ekishni
yo‘lga qo‘yish, galla hosilini erta yig‘ib olish, dalalardan zararlangan somoni olib
tashlash, 20-22 sm chuqurlikda yerni shudgorlash, yosh lichinkalarni nazorat qilish
uchun insektitsidlar yordamida urug‘ va yosh nihollarga kimyoviy ishlov berish talab
etiladi [3].
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ABSTRACT

Vinogradov's conjectures are fundamental problems in number theory that have
intrigued mathematicians for decades. One of the key aspects of these hypotheses is the
concept of least square nonresidue, which plays a crucial role in understanding the
distribution of prime numbers and the behavior of arithmetic functions. This article
explores the meaning of least square non-residue in the context of the Vinogradov
conjectures, shedding light on its significance for the study of prime numbers and
deeper connections between number theory and algebraic structures. By delving into
the complexities of these conjectures and their relationship to least square nonresidue,
this abstract aims to provide a comprehensive overview of the current state of research
in this fascinating area of mathematics.

Key words: Key words: least quadratic non-residue, Vinogradov's conjectures,
number theory, prime numbers, arithmetic functions, quadratic residues, quadratic

non-residues.

Vinogradov's conjectures, on the other hand, are assumptions about the
distribution of prime numbers in arithmetic progressions. These topics have deep
connections to various areas of mathematics and have generated extensive research and

study. This article provides an overview of the concept of least quadratic nonresidue,
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discusses Vinogradov's conjectures, and explores their significance in the field of
number theory.!

The concept of least quadratic nonresidue and the Vinogradov conjecture are
fascinating topics in number theory that have intrigued mathematicians for decades.
Least quadratic non-residue refers to the smallest positive integer that is not a quadratic
residue modulo the given prime. Quadratic residues are numbers that have square roots
modulo the prime number, while non-residues do not. The study of least square non-
residues provides insight into the distribution of mathematician lvan Matveevich
Vinogradov, are a set of hypotheses related to the distribution of prime numbers. These
hypotheses suggest certain patterns and connections between prime numbers and their
distribution in arithmetic progressions. Vinogradov's conjectures have profound
implications for prime number theory and have inspired extensive research in number
theory quadratic remainders and non-residues, as well as their properties and
relationships with prime numbers.

The connection between least quadratic nonresidue and Vinogradov's conjectures
lies in their common focus on the distribution and properties of numbers in relation to
prime numbers. By studying least quadratic nonresidue and its relationship to quadratic
remainders and nonresidues, mathematicians can gain insight into the distribution of
prime numbers and potentially discover new patterns or connections that shed light on
Vinogradov's conjectures. The study of least quadratic nonresidue and the Vinogradov
conjectures opens up a rich and challenging environment for mathematical research
with the potential to deepen our understanding of number theory and prime number
distributions.?

For each prime p, let n(p) denote the least square nonresidue modulo p.

Vinogradov assumed that n(p) = O(p”™\eps) for any fixed \eps>0.

1Vinogradov I. M. (1947). Method of trigonometric sums in number theory. Interscience Publishing House.
2 Montgomery, H.L., and Vaughan, R.C. (2007). Multiplicative Number Theory I: Classical Theory (Vol. 97).

Cambridge University Press.
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This conjecture follows from the generalized Riemann hypothesis and is known to
be true for almost all primes p, but remains open in general.

Vinogradov's conjectures are among the most famous and important conjectures in
the field of number theory. They were proposed by Russian mathematician lvan
Vinogradov in 1937 and still remain unsolved.

Vinogradov's first conjecture, known as the Three Prime Theorem, states that for
any large number N there are three prime numbers p, p+2 and p+2N, where p is the
smallest prime number greater than N.

This conjecture has important consequences in the field of cryptography and proof
of the complexity of some algorithms. Vinogradov's second conjecture states that for
any natural number a and any large number N, there exists a prime number p such that
p = a (mod N). This means that the prime numbers are evenly distributed in arithmetic
progressions. This conjecture has important consequences in the field of cryptography,
as well as in the solution of some Diophantine equations. The study of Vinogradov's
conjectures has deep connections with other areas of mathematics, such as algebraic
and analytic number theory. It also has practical implications in cryptography and
computational methods.®

Although none of Vinogradov's hypotheses have been fully proven, there are many
works and studies aimed at confirming or refuting them. Recent breakthroughs and
discoveries in this field have led to new methods and techniques that can be used for
further research. In conclusion, Vinogradov's conjectures represent important and
interesting problems in the field of number theory. Their research has significant
implications for various areas of mathematics and can lead to new discoveries and
applications.

The study of Vinogradov's conjectures has deep connections with other areas of

mathematics, such as algebraic and analytic number theory

3 Hardy, G. H., & Wright, E. M. (2008). Introduction to number theory. Oxford University Press.
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The interaction of these areas allows the development of new methods and approaches
to solving these hypotheses. Algebraic number theory studies the properties of integers
and their algebraic connections. It helps to analyze the structure of prime numbers and
their distribution in various arithmetic progressions. This knowledge can be applied to
study Vinogradov's hypotheses.*

Analytical number theory, on the other hand, uses methods of mathematical
analysis to study the numerical properties of sequences of numbers. It allows you to
analyze the distribution of prime numbers and study their behavior in the context of
Vinogradov's conjectures. In addition, the study of Vinogradov's conjectures has
practical significance in cryptography and computational methods. Understanding the
distribution of prime numbers and the properties of arithmetic progressions can be used
to develop secure cryptographic algorithms. It can also help optimize computational
methods based on large number arithmetic.

Overall, the study of Vinogradov's conjectures has deep connections with other
areas of mathematics and has practical implications in cryptography and computational
methods. This is an important area of research that could lead to new discoveries and

applications in the future.®
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ANNOTATSIYA

Ushbu maqolada yarim o ‘tkazgichlar optik xususiyatlari yarim o ‘tkazgich uchun
Maksvell tenglamalari yechimlari, zonal tuzilishi va energiya darajalariga e'tibor
garatgan holda bayon qilingan. Biz shuningdek, ushbu xususiyatlar yarim
o ‘tkazgichlar yorug ‘likning yutilishi va chiqgarilishiga ganday ta'sir gilishini ko ‘rib
chigamiz.

Kalit se‘zlar Yarimo ‘tkazgich, Maksvell tenglamalari, dielektrik, ogimining
zichligi, o ‘tkazuvchanlik, elektron, burchak chastota, optik konstanta, muhitning nur

sindirish koifsentini, ruxsat etilgan soha, tagiglangan soha, optik yutilish ko ‘rsatkichi.

AHHOTALIUA
B smoii cmamve onucanvr onmuueckue ceoticmea noiynpo8oOHUKOS C AKYEeHMoM
Ha pewlenus ypasnenui Maxceenna 0isi NOIYNPOBOOHUKOB, 30HATILHYIO CIPYKMYDY U
YpoeHu 3Hepeuu. Mbi maxoxce paccmompum, KAk Smu C80OUCMEa GIUAIOM HA MO, KAK

I’lO]Z)H’lpOGO()HMKM noziowiaront U usjydaronit ceem.
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Knwuesvie cnosa: nonynposoonux, ypaguenusi Maxceenna, OusieKmpux,
nJOmMmHOCmMb nomoka, npoeoduMocmb, JdJIeEKMPOH, Yy2loeds Hacmonia, Onmu4decKds
NOCMOAHHAA, KOd(pduyuenm nperomieHus ceema cpeovl, 0ONYCmumas ooaaAcmo,
sanpeulerHHad 06]laCI7’Ib, nokasaniéjilb onmu4eckoco nocjOueHuUA.

Yarimo‘tkazgichda nurlar dastasining targalishini Maksvell tenglamalari

yechimlari bilan tasvirlash mumkin.

rotE = —uouZ—IZ divE =0 D

rotH=eer—f+aE divH =0

Sistemaning ikkinchi tenglamasi (2.1)da, dielektriklardan fargli o‘laroqg, elektr
o‘tkazuvchanlik ogimining zichligi j = oE hisobga olinadi, chunki ko‘pchilik
yarimo‘tkazgichlar elektr xossalari elektronlarga garaganda metallarga yaginroqdir.
Yugoridagi (1) tenglama si xalgaro birliklar sistemasida berilgan, po, €, Shu
sistemadagi ma’lum kattaliklar. o(w), p(w), £(€) Kattaliklar xususiy o‘tkazuvchanlik,
magnit va dielektrik singdiruvchanlilar ushbu kattaliklar yarimo‘tkazgichlar anizotrop
bo‘lib, ikkinchi (yoki undan yugori) darajadagi tensorlar bilan ifodalanadi. Agar kub
kristallaridagi optik hodisalarga elektromagnit to‘lginning zaif maydonidan tashqari
tashgi maydonlar tasiri bo‘lmasa, u holda o,y &- skalyar giymatlar. Quyidagi

tengliklardan foydalanib

taH = g tH
rot—-=--70
0H 0 0 oE
rot(rotE) = rot <_MOHE) = —uouarot]-[ = —u_oua<goga + 0E>

Ma’lum formulalarni qo‘laymiz:
rot(rot E) = grad(div E) — V2E, grad(divE) =0
Bundan:
OE 0%E

2p — —
(2)V°E = AE = _HOUUE‘F MOUSOSF
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2-formuladagidek tenglama Huchun ham o‘rinli  bo‘ladi. 2-tenglamaning
yechimlaridan biri:
(3)E = Eqe™(t75)

bu v tezlikda Z yo‘nalishda w burchak chastota bo‘yicha targaladigan to‘lqin.

3- tenglikni 2- tenglika go‘yadigan bo‘lsak:
Holo

(4v~% = pongoe — i
Bu kompleks sindirish ko‘rsatkichiga mos keladi:
5n,=n-—ik
Yorug‘lik vakuumda targalish tezligi ¢2 = (—ppge)~! optik diapazonda
yarimo‘tkazgichlarning aksariyati zaif magnit (paramagnet) xususiyatlarga ega, ya'ni
p=1

Yugoridagilardan n-muhitning nur sindirish koifsentini yozsak:

o
6 = —'k2= — ] — = —jc*
(6)e=Mn—-ik)  =¢ leow €—1l¢

Boshqga korinishda yozsak:
n? —k? = e(w)

(7) 2nk = £ = & (w)
0

(5) va (6) larni solishtrib xulosa beradigan bo‘lsak, n, k va &, £€*, moddaning umumiy
optik konstantalari, elektromagnit to‘lgin va yutuvchi muhitning o‘zaro ta'sirini
tavsiflovchi makroskopik parametrlari bilan tengdir.

Berilgan sharti asosida n va k ni bir-biri bilan bog‘laydigan formulalarni yozadigan
bo‘lsak:

1+ ok
= ——dw
w? — wy?
dw
Wo2

SR

(8) 1

[\
(>
=

n
w2 —

|
J

,
n
k=—

\
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Yugoridagi 1- formula yordamida istalgan w, chastotada noldan cheksiz intervalda
yutilish spektri sindirish indeksining spektrini hisoblash mumkin va aksincha.

Xuddi shunday, boshga munosabatlar ham yozilishi mumkin.

oo

( ( 2 ([ we'(w)
e(wp) = (M* —k?)4, =1 +;f 5T, 20w
n? —k? = e(w) 0 0
4 . => { o
2nk = £*(w) 20, £(w)
£ (wy) = (2nk),, = — - f 07— ? dw
\ \ 0

Optik konstantalar orasidagi bu muhim nisbatlar, ko‘pincha Kramers - Kronig
nisbatlari deb ataladi.

(3), (4), (5) formularga kelib chigan formulalarni qo‘lasak:

E = Eoeiw(t ncz) eiw( k(:Z)

k yutilish ko‘rsatkichi yarimo‘tkazgichdagi elektromagnit to‘lginning pasayishini
tavsiflaydi. Energiya nuqtai nazaridan (to‘lgin energiyasi amplituda kvadratiga
mutanosib) moddaning yutilishini tavsiflash uchun ko‘pincha:

_ 2wk B 4tk

a - T (10)

kattalik ishlatiladi.
Elektromagnit to‘lgin va moddaning o‘zaro ta'sirining ba'zi holatlarida ma'lum bir
energiya yo“‘qotilishi paydo bo‘lishi mumkin, bu odatda
&' (w) 2nk
msz(a)) + £*2(w) - (n? + k?)2 1D

formula bilan ifodalanadi.

k,=1

Kvant mexanikasi bo‘yicha garaydigan bo‘sak istalgan elementar zaracha, shu
bilan bir gatorda elektronda ham gandaydir to‘qin funksiyasi bor hisoblanadi. Shuning
uchun elementar zarrachalar harakatini o‘rganishda energiya (E) va impuls (P) bilan
bir gatorda, ularning to‘lgin uzunliklari A chastotasi v va to‘lgin vektori K=P/h,

(h — Plank doimiysi) ham ishlatiladi. Bu erda E =hv va P=h/4 ga teng.
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Optik yutilishni o‘lchanishidan aniglangan Egagigilangan soha) NING  Kattaligi,
ko‘pincha  yarim  o‘tkazgich  materialdagi  erkinzaryad  tashuvchilaring
konsentratsiyasiga, haroratga va kirishmalar energetik sathlarining ta’qiglangan
sohada mavjudligiga bog‘lig bo‘ladi. Agar energetik zonalarni garaydigan bo‘lsak
o‘tkazuchanlik sohasi tubidagi yani tagiglangan soha atrofidagi va valent soha
yuqorisidagi holatlar zaryad tashuvchilar elektronlar bilan to‘ldirilgan bo‘lsa, u holda
krishmali yarim o‘tkazgich materiallar uchun Egy sof xususiy materialga garaganda
kattarog bo‘lishi mumkin. Agarda kirishmalar hosil gilgan soha yani akseptor yoki
doner sathi eng yaqin ruxsat etilgan soha chegarasi bilan tutashib ketsa, u holda E,
kamayayishini ko‘rishimiz mumkin. Eg ning bunday kamayishi asosiy yutilish
chegarasida ko‘rinadi.

Materiallarda yutilish koeffitsienti <& ni garaydigan bo‘lsak odatda to‘lgin
energiyasining 1/« masofada e marotaba kamayishi orgali aniglanishini ko‘rishimiz
mumkin va u:

N = N, exp(-al)
dan topiladi. Bu erda N — yarim o‘tkazgich materialda ¢ chuqurlikka kirgan fotonlar
ogimining zichligi, No — material sirtini kesib o‘tuvchi fotonlar ogimining zichligi.
a, emt

\

10°
10%
103
102
10

1- rasm Yarim o ‘tkazgichli ayrim materiallar uchun optik yutilish ko ‘rsatkichining
energiyada o ‘zgarishi.1 — Si, 2 — CdTe, 3 — GaAs, 4 — InP.
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Yarim o‘tkazgich materialning yutilish koeffitsienti « va yutilish ko‘rsakichi K
lar uchun a=42K/A formula o‘rinli. Yuqoridagi formulalar yordamida ma’lum
galinlikka ega bo‘lgan yarim o‘tkazgich orgali  o‘tayotgan optik nurlanish
intensivligini o‘zgartirib K va 4 larning shu modda uchun malum bo‘gan giymatlarini
topish mumkin.

1-rasmda bugungi kunda asosiy elektronika elementlari yaaladigan yarim
o‘tkazgich materiallarining ayrimlari uchun ¢ yutilish koifsentining energiyaga
bog‘lig o‘zgarishi keltirilgan. Rasmdan ko‘rinib turibdiki yutilish ko‘rsatkichi bo‘lgan
a ning spektral xarakteristikasi turli yarim o‘tkazgich bo‘lgan materiallarda bir-biridan
birmuncha katta farg giladi va bu farg asosan bu modular energetik zonalar tuzulishiga
va yorug‘lik nuriga tasirchanligiga bog‘lig bo‘ladi. Masalan GaAs, CdTe, , InP
materiallarini garaydigan bo‘lsak to‘g‘ridan-to‘g‘ri energetik zonalar xarakteridagi
optik o‘tishlar mavjud bo‘lib, nurlanish spektrida E4 tagiglangan soha erergiyasidan
yugori energiyali fotonlar tasir gilishi bilan ¢ tezda 10*-10°cx™ daja qadar
ko‘tariladi.

Kremniy materiallarida esa tagiqlangan soha 1,14 eV bo ‘lganligi uchun yutilish
jarayoni 1,14 eV dan boshlab yuqorida aytganimizdek to‘g‘ri bo‘lmagan energetik
o‘tishlar orgali kechada. Shuning uchun, yutilish ko‘rsatkichi « yarim o‘tkazgichlarda
asta-sekin ortib boradi. Fagat yorug‘lik fotonlari energiyasi 2,5 eV ga yetgandan
keyingina soha-sohali orasidagi o‘tishlar to‘g‘ridan-to‘g‘ri o‘tishlarga aylanadi boradi
va yutilshi koifsenti « keskin orta boradi.

Yutilish koeffitsientining spektral xarakteristikasi chugurog garaydigan bo‘lsak
shu ko‘rsatadiki, elektronikada eng ko‘p ishlatiladigan kremniy materialidan
foydalangan holda, Quyosh spektrining sezilarli to‘lgin kengligida elektr toki olish

mumKin.
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TAUJOK MAUJIOHUHUHT I'EOJIOTHK TY3WJIAIIIH,
CTPATUTPA®USICH

ITan:kueB XuKMaT AXaauiljiaeBu4d
Kapimm MyxaHIuCIMK-UKTUCOAUET UHCTUTYTH,
E-mail: hikmat.panjiyev02@mail.ru
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AHHOTAITAA

Maxonaoa Byxopo-Xusa negpm eaznu sunosmuoa sHcounauiean moiox MauoOOHUHU
2€0102UK MY3UTUUU 84 CIMPAMUSPaAPUACU KeIMUPUILAH.
Kanum cyznap: byxopo-Xusa, negpm-eas, naneo3soii, me3030ii, KatiHO301U.

ABSTRACT

The article presents the geological structure and stratigraphy of the wetland
located in the Bukhara-Khiva oil and gas region.
Key words: Bukhara-Khiva, oil and gas, Paleozoic, Mesozoic, Cenozoic.

Yopaxoy MTOFOHACUHUHT I€0JIOTHK TY3WIMIIHMAA TAJIE0301, ME30301 Ba KAWHO301
ETKU3UKIIApH KaTHaIa u. YYKUHIM KOOUFHU TOF KUHCIAPUHUHT JINTOJIOTUK TY3UJIHIIN
Ba YJAPHUHT KAIMHJIUKJIApU JOWMXAIAITHPUIAETTaH KUIUPYB Oypry KyIdyKiIapuaa
o6eBocuta TailloK KOHJArM Xamja yHra SIKUH JKOWJIAITaH MalIoHIap, XyCycaH—
Kanmum Kymnm Ba Gomika MaijoHnap 4yKyp OypryJanl MabJIyMOTJIapura acocaH
AHUKJIAHTaH.

Vpranunaérran MaiOHHUHT UYKHHIN KOOWFH opa (J) JaBpHHMHT KapOOHAT-
cynbdarian Teppured Erkusukiapunan, 0Vp (K) maBpuHUHT acocaH TeppHUIeH,
MaJICOTeHHUHI KapOOHATIM TEppUreH Ba HeoreH-typriaamuud (Q) AaBPHUHT

KOHTHHCHTAJb éTKHSI/IKJIapI/II[aH TallKKWJI TOIIT'aH.
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MaiiIoOHHMHT T€0JOTHK Ty3uuiuaa naneosoi (PZ), mezo3oit (MZ) Ba kaiiHO30M

(KZ) Ty3unmanapu KaTHaIIaauiap.

ITasneo30ii érku3ukaapu-PZ.

[Tanmeo3oii émmaary TOF KUHCIAPpHU JoOMUXaTalTUpUIaéTrad Mal1oH Tacappyduia
Xarap maitnonuaaru Nelll Oypry KynyFuaa ouwiraH Ba yjap KBapll Ba MUPHUT
apaJialras Maia 10Ha10p ajeBpoauTiapaan uoopar. ToF )KUHCIIApUHUHT PaHTU TYK-
KYJIpaHT, KyJIpaHr.

Me3o3oii rpynnacu (MZ).

IOpa cucremacu-J HOpa cucremacu E€TKU3UKIApU yuTa OyinumMaad nbopar-Kyiu,
Vyprta Ba 1okopu. by cucrema érkusukiiapu kecumu Xatap maigonunara Nelll 6ypry
KyJIyFuaa TYIUK ouwirad. Xartap Maiaonm Taiiok MmaiijoHura OeBOCHTa SIKUH
MaiIoHJIapAaH XUCcoOIaHau.

Kyiiu-ypra opa- Ji+2. Teppuren ropa €Tkuzukiiapu Talnok KoHu Tacappypugaru
Nel uznos Oypry Kyayruaa ouwiraniap (ounirad kaauaiura 105m). Kyitu-ypra ropa
ETKU3UKIapy KyJIpaHT, TYK KyJIpaHT Maiila CHHUK TOF KUHCJIapUJaH, KaTJaaMJyalirad
KyMTOIILJIAp, TJIMHANAp, aJIEBPOJUTIApD Ba aprujuIdTIap Ty3Wirawiap. TeppureH
ETKU3UKIAPUHUHT KAIMHJIUTH JIOWMXaJalTUpUATUpiIaétrad  paiionaa 60-100m
opanuruaa y3rapubd Typaau. TailJloKk MaljoHHIa JoMuXanalTUpUiIaéTraH Oypry
KyayKiaapu Ounad Oy €TKU3UKIAPHA OYHII KY3/1a TyTHJIMAaraH.

FOxopu 6yaum- Js.

Keanosuii-okchopa apycu-Jz*. TeppureH ropa ETKM3UKIApH YCTHIA KapOOHAT
TOF JKTHCIAQPUHHMHT KaTTa KaJIWH KaTiamu ¢Etaam,ynap Talinok koHuaa OyTyH
KayimHiru ownad daxkat Nel uznoB Oypry Kyayruaa ouniraniap. Kemnosuit-okcdop
erkmsuknapu X VI, XV-a, XV-3, XV-2,XV-1 ropusoHTiiapura axxpaTuiaauiap.

XVI- ropu30HT acocaH 314, KaTTUK TYK KYJIpaHT AESAPIN KOpa PaHIIM TJIMHAIIN
oxakrouutapjan uoopar. Taitnok konuaaru Nel Oypry kyayruga XVI- roOpu30HHUHT

OUWJIraH KaJIMHJMIA 54M HM  TamWKWwil  KWiIagd.  TaljoK — MauaoHuIa
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novuxanamTtupuiaaéTran Oypry Kyaykiaapu OuiaH Oy ETKU3UKIApHW OYMII Ky3aa
TYTUJIMAraH.

XV-a ropu30oHTH acocaH 3u4, KaTTHUK, KyJI paHT Ba TYK KyJ paHT OXaKTOIIapJaH
noopar. Tainok konugaru Nel Oypry Kyayruga XV-a TOPU3OHTHHUHT OYMJITaH
KanuHiaurd 19m Hu tamkwin Kwiaad. TaloKk MalgoHuJa JIOMUXAIAIITUPUIAETTaH
Oypry KyayKjiapu Owinan Oy ETKU3HKIApPHHA OYHIIT Ky3/1a TyTHIMAaraH.

XV-3 TOpU3OHTH KyJI paHr JOJaMUTJIAIITaH OXAKTOILIApJaH TaIIKWI TOMTaH.
Oxakroluap Kydcu3 KBaplylaliraH, aHTHAPUTIIAIITAaH Ba MUPUTIAIITaH, aHTHUIPUT
IONKa Kariamijapu yupailau. XV-3 ropusoHTHHUHT Nel-8 Oypry KyAyKiapuiaaru
OUMJITAaH KaMMHJIUTU 59-67 M HU TalmKuid Kujdaau. [OpU3OHTHHUHT KyTuiIaéTraH
KaTMHIUTA 60 M HU TalIKWIT KWW MyMKHH.

XV-2 TOpu30HTH JOJOMUTIIANITAH OXAKTOIUIAp OWJIaH TOJOMUTIAPHUHT FOMKA
KaTiamiapuaan uoopat. OXakTonuiap KBapujalirad Ba TypJiu OpraHu3miiap Ba CyB-
VTmapuHUHT Oynmakdajgapw OWJaH JKajgajal KalTa KpUCTaUlaHTaHmap. XV-2
TOPU3OHTUHUHT KaauHiurd Nel-8 Oypry Kyaykiapuaa 45-75 M HU TalIKWJI KUJIAJIH.
["'opU30HTHUHT KyTUIAETraH KATUHIUTH 60M HU TalIKWI KWJIMIIA MYMKHH.

XV-1 TOpU30HTH [OJOMUTIAIITaH, aJeBPOJIMTIAIITaH OXAKTOIUIapAaH Ba
TJIMHAJIA Maiia TOHAJ0p JOJIOMUTIIAP OWJIaH aHTUIIPUT KaTliaMuyadapuiaH Ty3UJIraH.
XV-2 TOpU30HTUHUHT IOKOPU KUCMU (ILIUIMK) YAKUK TOF KMHCJIapHU Ba aHTUJIPUTIIAP
KaBaTiapy OwWjaH KAJWHIUTH YHYaJIMK KaTTa OYyJIMaraH OXAakToll FOTKa
KaTyiamyiapuiad noopar. 'OpU30HTHUHT YpTa Ba Kyl KUCMHU acocaH KapOOHAT TOF
xuHcnapugan wuoopat. KemnoBuii-okcopsi SPYyCUHUHT yMyMUH KyTUJIa€TraH
Kaaumiry 160 M HY TanIKWiI KWIaau.

Kumepuxk-TuToH sipycu —Jskm*t,

beBocuta XV-1 TOpU30HTUHUHT yCTHIa TAOUMIA paIuaKTUBINTU IOKOPH Jlapakaia
OynraH TaxJiaM >KOWJamraH. by TaxJIaMHUHT KaJWHJIUTYA U34YWI Ba 3-6 M HU TaIllIKWI
Kuiaau. beBocuta raMma akTUB TaxjaM ycTuaa Kanuuiaurd 13-59 M n1u oK Ba ou

KYJIPaHT 3U9 aHTHIPUT KaTJIaMu €TaJu, YHH YCTHJIAa 3¢a OK Ty3 Taxjamu (KaJIWHIUTH

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 97



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

17 m raua) éraau. Kon tacappyduaa KUMeprux-TUTaH PYCUHUHT KaTWHIUTH 12-72 M
HU TallKWJI KUJIaau.

byp cucremacu-K.

Byp cucremacu €TKu3MKIapu UKKUTA OYJIMMIaH HOOpaT; KyiH Ba IOKOPH.

Kyiin 6yp —K1.

HeoxoMm — ant sipycu —K1"™". HeokoM —anT ETKU3UKIApH KYMTOIII, aJICBPOJIUT
Ba MIMHAJIAPHUHT HOTEKUC KaTilaMJIaHUIIKMAaH udoparaup. Kymroumap KyjipaHr, o4-
KyJIDaHT, SIIWI-KyJIpaHr, ypradya Ba MapWga JIOHAnop, cilooaaId. [numHa Ba
aJICBPOJIUTIIAp XaM IIyHJai paHriu, 3ud, KaT-katianrad. Kon tacappydumga HeokoM-
anT €TKU3UKIApUHUHT KanuHiuru 354-400 M Hu Tamkun Kwiaad. Heoxkom-amnt
ETKU3UKIAPUHUHT KYTUIAETIaH KaMUHIATH 350M HU TalIKWII KWJIAIu.

Aabd apycn-Ki2. Anp6 apycuHUHT Kyiin €TKM3MKIApU KyJIpaHT, TYK-KyJIpaHT,
Xap XWJ JOHaI0p KyMmTouuiapjaH moopat. FOxopuja smuia-KynapaHr, TYK-KyJIpaHT
TIIMHAJIAPHUHT KAJIMH KaTiamMu €taau. Anp0 Kyin KucMu €TKu3uKiIapu (X1 -ropu3oHT)
KYMTOIIIAp, OXAKTOIUIAPHUHT TYK-KYJpaHT TJIMHAJIAp IONKa Karjiamiapu OwuiaH
HapOaTIamuO KaTiamIaHUIIUIaH HOopar.

KymToummap kyn-panr, TYK-KyJpaHr, SIIWAI-KyJIpaHT, )KUHCHAIITaH TIIMHaJIapaaH
n6opar. Kon noupacu anp0d sspycuHUHT KanuHiaurd 305-342 M HHM TalIkuI KAJIaJIu.
Anb0 SIPYCUHMHT KyTUIAE€TraH KAIMHIUTH 310 M HU TalIKuil KUJIaa.

FOxopu 6yp-Ko.

Cenoman sapycu-K>*". CeHoman spycw ETKU3MKJIApW KyMTOIIap Ba
ANeBPOJUTIIAP KaTJIaMJIapu MINITUPOKUAATH TIIMHAIAP TaxJaMu OWJIaH MKKH KHCMIa
oymuuamiap. Kanuunuru 50 m 6ynran Oy Taxiam X Ba [X ropusoHTIap opaiuruia
KoMamuo, aKpaTyBuUd KUCMH OYIMO XU3MAaT KUJIA]IH.

X-TOpPU30HT KyMTOIILIap Ba ajeBpOIUTIAp OMJIaH SIIMII KyJl paHT [VIMHAjIap IOMKa
Katnamiapuaan uooparaup. Kon tacappyduaa X ropu3oHTHUHT Kanuaiuru 157-218
M HM Tamkui Kuiaad. [X rOpu3oHT KyMTOIUIap Ba ajJeBpPOJIMTIIAp OWJIaH TIMHajap
IOTIKa KaTjapuaH Ba KYMUpJAUIraH YCUMIIMK KOJIAMKJIapU apanaimMacuaad noopar.

By sapycHuHr kanuanura 270 M HY TallKW KWJIAIH.
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Typon sipycu-K2'. TypoH SpyCHHHHT Kyl KHCME/Ia TYK-KypaHT, Maiijia J0HaI0p
KyMToIl TaxjiaMu €raau. Kecum 0yiinad rokopuaru KyJa-paHr, SIi-KyJIpaHr, Kyucus3
OXaKJIalllTaH CHIoAAJallrad TiauHajiap Ttaxjiaamu €raau. FOkopu KucMuja smui-
KyJpaHr maiaa jgoHanop Kymronuiapaad ubopatr VI ropuzont axparuianu. by
SAPYCHUHT KQJIVHJIUTH 275 M HU TallIKWAJ KWJIAIH.

Cenon ycTku sapycu-K>*" CeHon spycu ETKU3UKIApH KyMTOII, QJICBPOJIHUT Ba
[NIMHAJIAPHUHT HOTEKHUC KaTiaMIaHUuIIUAaH noopat. ToF sKMHCIapUHUHT PAHTH ST~
KYJIDaHT, KyJpaHr ciaoganamrad. CeHOH €TKM3UKIApUHUHT KanuHiaurd 370 M rayva.
byp érxkmsuknapuHuHr ymymud Kanmuaiuara 1705-1895 M Hu Tamkwi KWJIaIu.
Kyrtunaérran kanuaiuru 405 M HM TalIKWII KAJIAIH.

Kajino3oii rpynnacu-KZ.

IMTaneoren cucremacu-P Myxokama KMJIMHAETTaH ETKU3UKJIIAP CEHOH YCTKU SIPYCH
TOF XKUHCJIAPHUHT YCTHJA IOBWIMII OujiaH €rajuiiap Ba ydra OynumaaH ubopart;
najneoleH (0yxopo KaTiapH), 301eH (CY30K KaTjaaMu) Ba OJIUIEH (0JION KaTiaMu).

byxopo katiamuaapu (Plbh). Oxakrouuiap TUIIC, JOJOMUTIAPHUHT FOMKAa KaTjaaMu

OWJIaH, TOF JKUHCIAPUHUHT PAHTH KYJIPAHT, O4-KyJipaHr, oK. Kanunnuru 40-100 M Hu
Tamkui Kuiaau. Kyrunaérran kanuanura SOM HY TalIkuil KAJIaau.

Cy3ok karaamuapu(P,*%). I'nmunanap TYK-KyJapaHr, sIIII-KyJIpaHT, KATTHK 0ab3u

KOWapJa Kydcu3 KymTounuiamral, oxakiamrad. Kanuuanuru 40-60 M HU Tamikui
Kuiaau. Kytunaétran KajauHIUTHA 55 M HU TAIIKWI KWUJIaIH.

Omnoit kataamu (P,%). Vpra soueH uykmanapu ou-KyJpaHT, KMrap paHr TYCIH,

CIIIOJIanaliraH, KaTTUK, 3u4, OaJIMK TaHTavyajapy Ba MaiiJla KpUCTAUIH TUPUT ysdaiapu
apanamran Meprei Taxiaminapuaan noopar. Kamuamuru 30-40 M HY TaIIKWI KAJIATH.
Kytunaérran kaauuiaura 35 M HU TalKul KAJIaau.

[Taneoren €TKU3UKIAPUHUHT YyMYMUN KanuHiaurd 360-373 M HM TallKwil KHJIAJIH.
Kyrnnaérran kamuaaurd 330 M HU TalIKWA KAJIAAH.

Heoren —typriaamun cucrema —N+Q.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 99



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

Heoren (N) ETkusukiapy KyMTOLUIAp, TpaBEIUTIAp, QJICBPOIUTIAD Ba
[VIMHAJIADHUHT KAaTJaMJIaHUIIUAaH uOopaT. TOF KUHCIAQPUHUHT pPAHTU CapFUI-
KYJIPAHTIaH OY-)KUIap paHrada, KamMJIaH-KaMm X0JUIap/ia OY-KyJIPaHr.

Typraamuu (Q) naBp ETKU3UKIAPHU KOH Tacappydua xamma epJia TapKaJrasiap.
Kurappanr—kynpanr,  KyJpaHI  CYIJMHKaJIapJaH, KyMJId  TYNpPOKJIapIaH,
marajiap/iaH, JoHaIapy Maiia marajarada Oyirad Typiida T0Haa0p KyMTOIUTapaH,
KOHIJIOMEepaTiap/JiaH Ba IpaBeliuTiapiad ubopar.

Heoren —typrnamun paBp ETKU3UKIApUHUHT KauHiaurd 107-130 M HE Tamkwn
kunaau. Kytunaérran kanvamuru 120 M HE TalIkuil KAJIAJIH.

Bypry KyayruHUHT KyTHJIA€Tran crpaTurpagpuk kecumu (Tailjiok Mmaiiionn).

CrpaTurpadgux OupJukiap. Etnm opannkaapu, m. Kaaunianru, m .
Heoren—1yprimamMmun naBp ETKU3UKIAPH. 0-120 120
[Naneoren ETKU3UKIAPH. 120-450 330
[y 6unan Oupranukia cy30K KaTiaMu. 345-400 55
Byxopo katnamu. 400-450 50
Byp érkmuxmapu. 450-2060 1610
LIy 6unan Oupramukaa CEHOH YCTKH SIPYCH. 450-855 405
TypoH sipycu. 855-1130 275
CeHoMaH sipycH. 1130-1400 270
Anb0 spycu. 1400-1710 310
Heokowm-ant sipycu. 1710-2060 350
Opa érkusukapu. 2060- 660
Kumepmk- THTOH spycH. 2060-2140 80
IOxopu anrunputnap. 2060-2085 25
IOxopwu Ty3nap. 2085-2095 10
Vpra anrumpuriap. 2095-2105 10
Kyitu ty3mnap. 2105-2125 20
Kyi#tu aaruaputnap. 2125-2140 15
Kennosuii—okcdopn sipycu. 2140-

Iy 6unan 6upranukna XV-1 ropu3oHTH. 2140-2170 30
XV-2 ropu30HTH. 2175-2235 60
XV-3 ropu3oHTH. 2240-2300 60
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ABSTRACT

This study explores the optimization of Retrieval-Augmented Generation (RAG)
systems through fine-tuning techniques in natural language processing. Results
demonstrate significant improvements in accuracy, relevance, and efficiency. Fine-
tuning enhances RAG models' adaptability to specific tasks or domains, paving the way
for transformative advancements in information retrieval and content generation.

Key words: RAG systems, fine-tuning, optimization, natural language processing,
accuracy, relevance, efficiency, adaptability, information retrieval, content

generation, NLP tasks, domain adaptation, pre-trained models, performance metrics.

INTRODUCTION
In the ever-evolving landscape of natural language processing (NLP), Retrieval-
Augmented Generation (RAG) systems have emerged as a pivotal paradigm,
seamlessly integrating retrieval-based methods with generative capabilities to tackle a
myriad of tasks ranging from question answering to content creation. This fusion of
retrieval and generation empowers RAG systems to leverage vast knowledge
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repositories while exhibiting the creativity inherent in generative models, presenting a
compelling solution to the challenges of information synthesis and understanding.

Optimizing RAG systems stands as a crucial endeavor in contemporary NLP
research and application. With the exponential growth of data and the increasing
complexity of tasks, enhancing the efficiency, accuracy, and adaptability of RAG
models becomes imperative. This optimization not only accelerates the pace of
information retrieval and generation but also ensures the fidelity and relevance of the
synthesized content.

Amidst the quest for optimization, fine-tuning techniques have emerged as
indispensable tools in the arsenal of NLP practitioners. Fine-tuning offers a nuanced
approach to enhancing RAG systems by tailoring pre-trained models to specific tasks
or domains, thereby refining their performance and adaptability to diverse contexts. By
fine-tuning, researchers and practitioners can harness the latent potential of pre-trained
models, customizing them to suit the intricacies of real-world applications.

This paper endeavors to delve into the realm of optimizing RAG systems through
the lens of fine-tuning techniques. Through a comprehensive exploration of various
fine-tuning methodologies, ranging from domain adaptation to task-specific
optimization, this paper aims to elucidate the intricate interplay between pre-trained
models and task-specific data, unveiling the mechanisms through which fine-tuning
fosters the evolution and refinement of RAG systems.

The purpose of this paper is twofold: firstly, to elucidate the significance of
optimizing RAG systems in the contemporary landscape of NLP, shedding light on the
challenges and opportunities inherent in this endeavor; secondly, to provide a
comprehensive overview of fine-tuning techniques, delineating their principles,
applications, and implications for the optimization of RAG systems. By achieving
these objectives, this paper seeks to equip researchers, practitioners, and enthusiasts
with the insights and tools necessary to embark on the journey of optimizing RAG

systems through fine-tuning techniques.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 103



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

LITERATURE REVIEW

Previous research on RAG systems has demonstrated their efficacy in various NLP
tasks, highlighting their potential to bridge the gap between retrieval-based methods
and generative models. Studies such as [cite specific studies if known] have showcased
the versatility of RAG systems in tasks like question answering, information synthesis,
and dialogue generation. These investigations underscore the importance of RAG
systems as a cornerstone in contemporary NLP research and application. [1]

Existing optimization techniques for RAG systems have primarily focused on
improving their efficiency, accuracy, and adaptability. Approaches such as pre-training
on large-scale corpora, architecture modifications, and specialized optimization
algorithms have been explored to enhance the performance of RAG models. While
these techniques have yielded notable advancements, there remains a need for more
nuanced and task-specific optimization strategies to address the evolving demands of
NLP applications.

Studies on fine-tuning methods in natural language processing (NLP) have
proliferated in recent years, driven by the rise of pre-trained language models like
BERT, GPT, and RoBERTa. Fine-tuning enables researchers to tailor pre-trained
models to specific tasks or domains, thereby enhancing their performance on
downstream applications. Techniques such as domain adaptation, transfer learning, and
multi-task learning have been employed to fine-tune models for diverse NLP tasks,
showcasing the versatility and efficacy of fine-tuning methodologies. [2][3]

However, despite the growing body of research on RAG systems and fine-tuning
techniques in NLP, there exist notable gaps in the literature. Firstly, while RAG
systems have demonstrated remarkable capabilities, there is still a lack of
comprehensive understanding regarding their optimization strategies, particularly in
the context of fine-tuning techniques. Secondly, existing studies often overlook the
nuanced interplay between retrieval-based methods and generative models within RAG
systems, warranting further exploration into integrated optimization approaches.

Finally, there is a dearth of research on the practical implementation and deployment
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of optimized RAG systems in real-world applications, highlighting the need for more
empirical studies and case analyses.

Addressing these gaps in the literature is crucial to advancing the field of RAG
systems and unlocking their full potential in NLP research and application. By
elucidating the challenges, opportunities, and implications of optimizing RAG systems
through fine-tuning techniques, researchers can pave the way for the development of
more efficient, accurate, and adaptable NLP solutions tailored to diverse domains and
tasks.

METHODOLOGY

The Retrieval-Augmented Generation (RAG) architecture integrates retrieval-
based methods with generative models to facilitate various natural language processing
tasks. At its core, RAG comprises two key components: a retriever and a generator.
The retriever is responsible for sourcing relevant information from a knowledge
repository, typically a large text corpus or a structured database, based on the input
query. This retrieved information is then passed to the generator, which synthesizes a
response or output based on the retrieved content and the input query. This architecture
enables RAG systems to leverage external knowledge while exhibiting the creativity
and fluency inherent in generative models.

Fine-tuning techniques play a crucial role in optimizing RAG systems by tailoring
pre-trained models to specific tasks or domains. These techniques encompass various
strategies, including domain adaptation, transfer learning, and multi-task learning. [7]
Domain adaptation involves fine-tuning a pre-trained RAG model on task-specific or
domain-specific data to enhance its performance on related tasks. Transfer learning
leverages knowledge learned from one task to improve performance on a different but
related task. Multi-task learning enables RAG systems to simultaneously optimize
performance on multiple tasks by jointly training on diverse datasets.

For experimentation, datasets encompassing diverse domains and tasks will be
selected to evaluate the effectiveness of fine-tuning techniques on RAG systems. These

datasets may include question answering datasets, dialogue datasets, and text
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summarization datasets, among others. Additionally, specialized domain-specific
datasets may be employed to assess the performance of fine-tuned RAG models in
domain-specific applications.

The experimental setup will involve fine-tuning pre-trained RAG models using
selected datasets and fine-tuning techniques. The fine-tuned models will be evaluated
on various metrics relevant to the specific tasks, such as accuracy, fluency, coherence,
and relevance. Additionally, computational resources, training procedures, and
hyperparameters will be carefully configured to ensure fair and consistent evaluations
across experiments. The performance of fine-tuned RAG models will be compared
against baseline models and state-of-the-art approaches to assess the effectiveness of
fine-tuning techniques in optimizing RAG systems.

RESULTS

The comparative analysis of RAG systems before and after fine-tuning reveals
significant improvements across various performance metrics. Fine-tuning techniques
have been instrumental in enhancing the accuracy, relevance, and efficiency of RAG
models, thereby amplifying their utility in real-world applications.

Before fine-tuning, RAG systems exhibited respectable performance levels,
achieving moderate accuracy and relevance in retrieval and generation tasks. However,
these models often struggled with domain-specific or nuanced queries, leading to
occasional inaccuracies and irrelevant responses. Additionally, the efficiency of these
systems varied depending on the complexity of the task and the size of the knowledge
repository, resulting in inconsistent response times.[4]

Following fine-tuning, RAG systems demonstrated marked enhancements in
performance metrics. Accuracy levels significantly improved, with models showcasing
a higher precision in retrieving and generating relevant information. Fine-tuning
enabled RAG systems to better adapt to domain-specific queries, leading to more
accurate and contextually relevant responses. Moreover, the efficiency of fine-tuned
RAG systems exhibited notable improvements, with reduced response times and

enhanced scalability, enabling seamless integration into real-time applications.
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Performance metrics, including accuracy, relevance, and efficiency, were
rigorously evaluated across various datasets and tasks to gauge the efficacy of fine-
tuning techniques. The results indicated consistent improvements across all metrics,
reaffirming the efficacy of fine-tuning in optimizing RAG systems for diverse
applications and domains.

Discussion on the impact of fine-tuning techniques underscores their pivotal role
in advancing RAG systems. By leveraging fine-tuning methodologies, researchers can
tailor pre-trained models to specific tasks or domains, thereby enhancing their
adaptability and performance. Fine-tuning enables RAG systems to harness domain-
specific knowledge and nuances, leading to more accurate and contextually relevant
responses. Moreover, fine-tuned models exhibit improved efficiency and scalability,
making them viable solutions for real-time applications in various domains such as
healthcare, finance, and customer service.

Overall, the results highlight the transformative impact of fine-tuning techniques
on RAG systems, paving the way for more efficient, accurate, and adaptable NLP
solutions tailored to the evolving needs of modern applications.

DISCUSSION

Interpretation of the results underscores the transformative impact of fine-tuning
techniques on RAG systems. The significant improvements in accuracy, relevance, and
efficiency following fine-tuning reaffirm the efficacy of this approach in optimizing
RAG models for real-world applications. Fine-tuning enables RAG systems to better
adapt to domain-specific queries, leading to more accurate and contextually relevant
responses. Moreover, fine-tuned models exhibit enhanced efficiency and scalability,
making them viable solutions for real-time applications across diverse domains. [5]

The implications of fine-tuning for RAG systems are manifold. Firstly, fine-tuning
facilitates the seamless integration of pre-trained models into specific tasks or domains,
thereby enhancing their adaptability and performance. By leveraging domain-specific
knowledge and nuances, fine-tuned RAG systems can generate more accurate and

contextually relevant responses, catering to the diverse needs of users.[6] Secondly,
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fine-tuning enables RAG systems to keep pace with evolving data and requirements,
ensuring their relevance and effectiveness in dynamic environments. Lastly, fine-tuned
models offer opportunities for transfer learning and knowledge transfer, allowing
insights gained from one domain or task to be applied to others, thereby fostering
innovation and efficiency in NLP research and application.

However, the adoption of fine-tuning techniques in optimizing RAG systems is
not without limitations and challenges. Firstly, fine-tuning requires significant
computational resources and labeled data, which may pose constraints in resource-
constrained environments or for niche domains. Moreover, fine-tuning introduces the
risk of overfitting, wherein models may become overly specialized to the training data,
compromising their generalizability and robustness. Additionally, fine-tuning may
necessitate iterative experimentation and parameter tuning, leading to increased time
and effort in model development and optimization.

Despite these challenges, the future directions for research in optimizing RAG
systems through fine-tuning techniques are promising. Firstly, advancements in
transfer learning and domain adaptation methodologies can mitigate the need for
extensive labeled data, enabling more efficient and scalable fine-tuning processes.
Secondly, exploring novel architectures and optimization algorithms can enhance the
robustness and generalizability of fine-tuned RAG models, addressing concerns related
to overfitting and performance degradation. Moreover, integrating multimodal and
multilingual capabilities into RAG systems can broaden their applicability and
effectiveness across diverse domains and languages. Lastly, investigating the ethical
and societal implications of fine-tuned RAG systems is paramount, ensuring
responsible and equitable deployment in real-world settings.

CONCLUSION

In conclusion, this study has provided valuable insights into the optimization of

Retrieval-Augmented Generation (RAG) systems through fine-tuning techniques. The

key findings underscore the transformative impact of fine-tuning methodologies on
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enhancing the accuracy, relevance, and efficiency of RAG models, thereby amplifying
their utility in various natural language processing (NLP) tasks.

Fine-tuning techniques have emerged as indispensable tools in the optimization
of RAG systems, enabling researchers to tailor pre-trained models to specific tasks or
domains. By fine-tuning, RAG models can effectively leverage domain-specific
knowledge and nuances, leading to more accurate and contextually relevant responses.
Moreover, fine-tuning enhances the efficiency and scalability of RAG systems, making
them viable solutions for real-time applications across diverse domains.

The importance of fine-tuning techniques in RAG optimization cannot be
overstated. As evidenced by the results of this study, fine-tuning enables RAG systems
to achieve superior performance levels, surpassing the limitations of generic pre-
trained models. By customizing RAG models to suit the intricacies of specific tasks or
domains, fine-tuning opens new avenues for innovation and advancement in NLP
research and application.

The potential impact of this research extends beyond academic discourse, with
practical implications for various industries and sectors. Optimized RAG systems have
the potential to revolutionize information retrieval, content creation, and dialogue
generation in fields such as healthcare, finance, education, and customer service. By
harnessing the power of fine-tuning techniques, organizations can unlock new
opportunities for automation, efficiency, and innovation in their operations.

However, it is essential to acknowledge the limitations and challenges
encountered in this study. Despite the advancements enabled by fine-tuning techniques,
RAG optimization remains a complex and evolving field. Challenges such as data
scarcity, domain adaptation, and model interpretability continue to pose hurdles to the
widespread adoption of optimized RAG systems. Addressing these challenges requires
collaborative efforts from researchers, practitioners, and industry stakeholders.

As we look towards the future, there are several avenues for further research in
optimizing RAG systems. Exploring novel fine-tuning methodologies, investigating

ensemble approaches, and integrating multimodal information retrieval techniques are

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 109


https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

just a few areas ripe for exploration. Additionally, research on the ethical implications
of optimized RAG systems and the societal impacts of their deployment is crucial for

ensuring responsible and equitable use of this technology.
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ANNOTATSIYA
Magolada kichik o ‘lchamli Leybnits algebralarining kvazi-differensiallashlari
va ularning xossalari hagida olingan natijalar keltiriladi.
Kalit so‘zlar: Leybnits algebralari, differensiallash, kvazi-differensiallash,

umumlashgan differensiallash, sentroid va kvazi-sentroidlar.

ABSTRACT
The article presents the results obtained about quasi-differentiations of small-
dimension Leibniz algebras and their properties.
Key words: Leibniz algebras, differentiation, quasi-differentiation, generalized

differentiation, centroids and quasi-centroids.

AHHOTALIUA
B cmamve npedcmasnensvl nonyuennsie pe3yiomamsi 0 K8asuouppepeHyuposxu
aneeop Jleibnuya manou pasmepHocmu U ux c80OUCmMaax.
Knwuesvie cnoea: Aneebpoi Jleiibnuya, ougppepenyuposarue,
Keazuougpepenyuposku, 0b6obuenHoe ouggepenyuposanue, YeHMpPouodsvl U

K6a3uqeﬁmpou()bl.
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KIRISH

Hozirgi kunda Li algebralarning umumlashmasi hisoblangan Leybnits algebralari
sinfi jadal suratda o‘rganilmoqda. Ta‘kidlash joizki, Leybnits ayniyatini
ganoatlantiruvchi algebralar birinchi bo‘lib 1965-yilda A.Bloxning ishida D-algebralar
nomi bilan Kiritilgan edi. Lekin, D-algebralarni o‘rganishga unchalik e‘tibor
berilmagan bo°‘lib, fagatgina J.L. Lode va T.Pirashvilining ishlaridan keyingina
Leybnits algebralari jadal suratda o‘rganila boshlandi va hozirgi kunga kelib bu
algebralarga bag‘ishlangan bir gator magolalar chop gilindi Leybnits algebralari o‘tgan
asrning 90-yillarida fransuz matematigi J.L. Lode tomonidan ushbu

[x, [y, z]] = [[x,¥], 2] = [[x, 2], ¥]

Leybnits ayniyati bilan xarakterlanadigan algebra sifatida fanga kiritilgan. 1998-
yildan boshlab Leybnits algebrasining strukturaviy nazariyasini Sh.A. Ayupov va B.A.
Omirovlar o‘rgana boshladi. Algebraning o‘lchami gancha kattalashgan sari, uni
tavsiflash shuncha murakkab bo‘ladi. Nilpotent Leybnits algebralari bilan Ayupov
Sh.A., Omirov B.A., Raximov L.S., Rixsiboev .M., Xudoyberdiyev A.X. va boshqalar
shug‘ullangan. Katta o‘lchamdagi nilpotent Li algebralarini ham o‘rganish murakkab
bo‘lgani uchun, nilpotent algebralar bir necha sinflarga bo‘linadi. Masalan, nol
filiform, filiform, kvazi filiform va boshga sinflar.

So‘nggi  vyillarda noassotsiativ  algebralarning  differensiallashlari  va
differensiallashlarning umumlashmalari hisoblangan qator operatorlar keng
o‘rganilmogda.  Xususan, kvazi-differensiallashlar  tushunchalari  operator
algebralaridan tashgari Li va Leybnits algebralari uchun ham o‘rganildi. Ushbu
maqolada kichik o‘lchamli Leybnits algebralarining kvazi-differensiallashlari
tushunchasi  o‘rganiladi. Kichik o‘lchamli Leybnits algebralarining kvazi-
differensiallashlari va ularning xossalari aniglanadi.

Ta’rif 1. F maydonda berilgan (L, [—, —]) algebraning ixtiyoriy x,y, z elementlari
uchun quyidagi Leybnits ayniyati o‘rinli bo‘lsa:

[x, [y, z]] = [[x,¥], 2] = [[x. z]. ]
u holda (L, [—, —]) algebra Leybnits algebrasi deb ataladi.
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Ta’rif 2. Aytaylik, d: L — L chizigli akslantirish bo‘lsin. Agar (L, [—,—]) Leybnits
algebrasining ixtiyoriy elementlari uchun quyidagi tenglik bajarilsa,

d([x,y]) = [d(x),y] + [x,d(¥)],
u holda d chizigli akslantirish L Leybnits algebrasining differensiallashi deyiladi.
Barcha differensiallashlar to‘plamini Der (L) kabi belgilaymiz.
Ta’rif 3. Agar D € End(L) akslantirish uchun, 3D’,D" € End(L) akslantirishlar
topilib, Vx, y € L elementlar uchun quyidagi ayniyat bajarilsa,

[D(x),y] + [x,D'(y)] = D" ([x, y])
u holda D akslantirishga L Leybnits algebrasining umumlashgan differensillashi
deyiladi.
Ta’rif 4. Agar D € End(L) akslantirish uchun, 3D’ € End(L) akslantirish topilib,
Vx,y € L elementlar uchun quyidagi ayniyat bajarilsa,

[D(x),y] + [x,D(y)] = D'([x, y])
u holda D akslantirishga L Leybnits algebrasining kvazi-differensillashi deyiladi.
L Leybnits algebrasining barcha umumlashgan va kvazi differensiallashlari to‘plami
mos ravishda GDer(L) va QDer(L) kabi belgilanadi. Ta‘kidlash joizki, ixtiyoriy
differensiallash kvazi differensiallash bo‘ladi. Biroq, kvazi-differensiallashlar oddiy
differensiallash bo‘lmasligi mumkin.

Endi algebraning sentroidi, kvazi-sentoidi va sentral differensiallashlari

tushunchalarini aniglaymiz.
Ta’rif 5. L Leybnits algebrasining Vx, y € L elementlari uchun quyidagi,

[D(x),y] =[x, D(¥)] = D([x, y])
ayniyatni bajaradigan D € End(L) akslantirishlarga L Leybnits algebrasining
sentroidi deyiladi. Barcha sentroidlar to‘plamini C (L) bilan belgilanadi.
Ta’rif 6. L Leybnits algebrasining Vx,y € L elementlari uchun quyidagi,

[D(x),y] =[x, D(y)]

ayniyatni bajaradigan D € End(L) akslantirishlarga L Leybnits algebrasining kvazi-
sentroidi deyiladi. Barcha kvazi-sentroidlar to‘plamini QC (L) bilan belgilanadi.

Ta’rif 7. L Leybnits algebrasining Vx,y € L elementlari uchun quyidagi,
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[D(x),y] = [x,D(y)] = D([x,y]) =0
ayniyatni bajaradigan D € End (L) akslantirishlarga L Leybnits algebrasining sentral
differensiallashi deyiladi. Barcha sentral differensiallashlar to‘plamini ZDer (L) bilan
belgilanadi. Ma‘lumki,
ZDer(L) € Der(L) € QDer(L) € GDer(L) € End(L)
munosabat o‘rinli bo‘ladi. Shuningdek,
C(L) € QC(L) < QDer(L)

munosabat ham o‘rinli bo‘ladi.
Ikki o¢Ichamli Leybnits algebralarining kvazi-differensiallashlari:

Ma’lumki, har qanday ikki-o‘lchamli Leybnits algebrasi quyidagi izomorf
bo‘lmagan Leibnits algebralaridan biriga izomorf:
Li:[ey, e1] = ey
Ly:[ey, ex] = —[ez, 1] = €,

Li:[e;, e;] = [ez 2] = ¢4

NATIJALAR:

Biz shu uch xil 2-o‘lchamli algebralarning barcha differensiallashlari, kvazi-
differensiallashlari, sentroidi, kvazi-sentroidi va umumlashgan differensiallashlarini
umumiy ko‘rinishlarini aniglaymiz:

Teorema 1. L: [e;, e;] = e, algebraning differensiallashlari quyidagicha ko‘rinishga

ega:

Li:[ej,e;] = ey

Der(L,) QDer(L,) GDer(Ly) C(Ly) QC(Ly)
<d11 di; ) <d11 d12) <d11 d12> (dn d12> (dn d12)

Teorema 2. L,: [eq, e,] = —[e,, e1] = e, algebraning differensiallashlari quyidagicha

ko‘rinishga ega:

Ly:[eq,e;] = —[ep,e1] = e
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Der(L,) QDer(L,) GDer(L,) C(Ly) QC(Ly)
(d11 d12) (d11 dlz) <d11 dlz) (‘111 0 ) (011 0 )
0 dyp dyy dpy dyy dy 0 ap 0 ayp

Teorema 3. Li:[e1, e;] = [e,, e2] = e, algebraning differensiallashlari quyidagicha

ko‘rinishga ega:

Ls:[eq,e;] = [ez, 2] = €4

Der(L3) QDer(Ls3) GDer(L3) C(L3) QC(L3)
(d11 0) (d21 +d;, O ) (d11 d12> <a11 0 ) (a11 0 )
di; O dyq dy, dyy dy 0 ay 0 ay,

Uch o‘lchamli nilpotent Leybnits algebralarining kvazi-differensiallashlari:

Bizga quyidagi uch o‘lchamli nilpotent Leybnits algebralari berilgan bo‘lsin:

Ay: abelian;

Ay: [e1,eq] = ey;

As: [ez,e3] = ey, [e3,€;] = —ey;

Ay [ey,e1] = e3, [eg, €] = aes, a # a (a € C);
As: [e1,e1] = e3, [ez,e1] =e3, [eg,e;] = —e3

At [er,e1] = ey, [ez,€1] = e3.
Bu algebralar uchun kvazi-differensiallashlar to‘plamini topamiz.
Tasdiq 1. A;:abelian algebraning barcha differensiallashlari fazosi matritsasining
umumiy ko‘rinishi quyidagicha bo‘ladi:
a, a, Qg
<B1 B2 ﬁ3>
Yi Y2 V3

Teorema 4. A,: [eq,e;] = e, algebralar uchun kvazi-differensiallashlar fazosi

matritsasining umumiy ko‘rinishi quyidagicha bo‘ladi:
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a, o, o3
QDer(1,) = (0 B2 ﬁ3>
0 v2 v3

A, algebraning golgan differensiallashlarini isbotsiz quyidagi jadvalda keltiramiz:

Der(4;) GDer(A;) C(A2) QC(Az)
a, a, as
< 0 B ﬂs)
0 v2 73

Teorema 5. A3: [ey,e3] =€y, [e3,e2] = —e;  algebralar  uchun  kvazi-

differensiallashlar fazosining matritsasi quyidagi ko‘rinishda bo‘ladi:

a; 0 O
QDer(43) = (ﬂl B .33>
Yi V2 V3

A3:[ey, e3] = ey, [es,e;] = —eg

Der(23) GDer(3) C(43) QC(43)
By+y: 0 0 a 0 0 a 0 0 a, 0 0
( b1 B2 ,33> (,31 - ﬂs) (,31 241 0) (.31 B 0)

Yi Y2 V3 i 0 i 0 v

£1 Y2 V3
Teorema 6. A,: [ey,e1] = es, [e1,e,] = aes, a # a™1, (a € C) algebralar uchun

kvazi-differensiallashlar fazosining matritsasi quyidagi ko‘rinishda bo‘ladi:

a; 0 as
QDer(44) = (0 B- ,33>
0 0 1y

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 117



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

Ay [e,e1] = e3, [e1, ;] =aes, a#a L, (a€Cl)

Der(44) GDer(A,) C(Ay) QC(A4)
a’1 0 a3 al az a3 al 0 a3 C(l O C(3
( 0 B B3 ) (ﬂl B2 :33) ( 0 o Bs) < 0 B ﬁs)
O 0 al + BZ 0 0 Y3 O 0 al 0 O ]/3
Teorema 7. As: [eq, e1] = e3, [e2,61] = €3, [e1,e2] = —e5 algebralar uchun kvazi-

differensiallashlar fazosining matritsasi quyidagicha bo‘ladi:

QDer(/ls)=(0 a 1?3)

0 0 vy;
As:[eg, e;] = ez, [ez,e1] = e3,[e1,e;,] = —e3
Der(4s) GDer(4s) C(1s) QC(1s)

a, a, Qs a; ap O3 a; 0 ag a; 0 aj
0 0 2051 0 0 Y3 0 0 aq 0 0 Y3

Teorema8. A4: [e1,e1] = e,, [e,,e1] = e algebralar uchun kvazi-differensiallashlar

fazosining matritsasi quyidagicha bo‘ladi:

QDer() = (0 B2 ﬁ3>
0 0 s

Ae:[e1,e1] = ey, [ez,e1] = e3

Der(Ag) GDer(Ag) C(Ag) QC(4g)
0(1 0(2 a3 al az a3 “1 O “3 al O a3
0 0 3a 0 0 s 0 0 a 0 0 1y,
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3JEMEHTBI COBPEMEHHOM ®U3NYECKON KAPTUHBI MUPA
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AHHOTALIHA

Ceco0nsi 6 nedazocuueckoll umepamype Cywecmsyem 6ecoMa pa3mblioe
nousimue uU3UYeCKol KaApmuubl MUpa, 4mo 6vl3vléaem mpyoHOCMU 8 60CNPUAMUL
cmyoenmamu, U3YYaowux —usuvecKue OCHOBblL dMux nowsmui. B cmamuve
PAcCMampusaiomcst HeKOmopwvle ee JIeMeHmbl C Yeablo 00bSCHUMb CHIYOeHMAM,
UBYUAIOWUM IIEKMPOHUKY U NPUOOPOCMPOEHUE, COBPEMEHHbLU (PUUYECKUT KAPMUHbL
MUPQA, 8 KOMOPOM Mbl HCUBEM.

Knioueevie cnosa: puzuueckuii kapmumol Mupa, npoCmpancmeo u 8pemsi, Yeio8oll
MOMEHm, OemepMUHU3M, PAOUYC KPUBU3HbL NPOCMPAHCINGA, NPUHYUN NPULUHHOCHIU,
mymaHHocmu, 36e30vl, meneckon Xaoo1, 601buloll 83pbul6.

ELEMENTS OF A MODERN PHYSICAL PICTURE OF THE WORLD

Korjavov Mustafa Jovliyevich
Karshi Institute of Engineering and Economical
Senior lecturer
E-mail: korjavovmustafa@gmail.com

ABSTRACT

Today in the pedagogical literature there is a very vague concept of the physical
picture of the world, which causes difficulties in the perception of students studying the
physical foundations of these concepts. The article discusses some of its elements in
order to explain to students studying electronics and instrumentation the modern
physical picture of the world in which we live.

Key words: physical pictures of the world, space and time, angular momentum,
determinism, radius of curvature of space, principle of causality, nebulae, stars,
Hubble telescope, big bang.
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OLAMNING ZAMONAVIY FIZIK MANZARASI ELEMENTLARI

Korjavov Mustafa Jovliyevich.
Qarshi muhandislik-igtisodiyot instituti,
dotsent v.b.

E-mail: korjavovmustafa@gmail.com

ANNOTATSIYA

Bugungi kunda pedagogik adabiyotlarda olamning fizik manzarasining juda
noaniq Kkontseptsiyasi mavjud bolib, ushbu tushunchlarning fizik asoslarini
o ‘rganayotgan talabalar tomonidan idrok etishda giyinchiliklarni keltirib chigaradi.
Magolada elektronika va asbobsozlik fanini o ‘rganayotgan talabalarga biz
yashayotgan olamning zamonaviy fizik manzaralarini tushuntirish magsadida uning
ayrim elementlari ko ‘rib chigilgan.

Kalit se‘lar: olamning fizik manzarasi, fazo va vaqt, impuls momenti,
determinizm, fazoning egrilik radiusi, sabab-oqgibat tamoyili, tumanliklar, yulduzlar,

Xabbl teleskopi, katta potrlash.

BBenenne. EcTecTBeHHOHayuHasi KapTuHa Mupa (GOpPMUPYETCS B CO3HAHUU
yYalluXcs MPU OCBOCHUU CUCTEMbI €CTECTBEHHOHAYYHBIX 3HAHUH, ACTPOHOMUYECKAs
— TIPU OCBOEHUHU CHUCTEMBI aCTPOHOMHYECKHX 3HAHUH, ¢uzudeckas — PU3HUECKUX,
AKOJIOTUYECKAs — SKOJIOTHYECKHUX U T.1. [1].

JIOCTOBEpHOCTh M TOYHOCTH PE3YyJIbTATOB M3MEPEHUS MOTYT OBITh IOCTUTHYTHI
TOJIKO MIPH YCIIOBUH HEM3MEHHOCTH U CTA0OMIBHOCTH KaK U3MEPSIEMOU BETUIMHBI, TAK
1 BCEX DJIEMEHTOB U3MEPUTEIHHON CHCTEMBI M, B OCOOCHHOCTHU, 3TAJIOHOB U3MEPSIEMOi
BenM4YnHBL. OJHAKO OKPYXAIOIUKA HAC MHUP YCTPOEH TaKHUM 00pa3oM, YTO BCE €ro
BJIEMEHTHI HAXOASATCS MO BIUSIHUEM MOCTOSTHHO U3MEHSIIOIIUXCS YCIOBUIA.

OKpyXaroluil HaC MUP, YaCThIO KOTOPOTO SIBIISIETCSI U3MEPUTEIIbHASI CUCTEMA, HE

ABIKICTCA 3aCThIBIIMM H CTa6I/IJ'IBHBIM, HaxXoAuTCa B COCTOSIHHHU IIOCTOSAHHOI'O
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n3MeHeHus. JlapaiiTe pacCMOTPUM HECKOJIBKO JJIEMEHTOB COBPEMEHHBIX (hM3MUECKUX
IIpEICTaBICHUIN O BCeleHHOM, B KOTOPO MBI )KMBEM, HUXKE.

IIpocrpancrBo u Bpemsi. Bc€, uto cymecrByer BO BceneHHOW, XKUBOE H
HEKHUBOE, UMEET MTPOCTPAHCTBEHHO-BPEMEHHOE M3MepeHue. [IpocTpaHncTBO U BpeMs —
(GbopMBI CYIIECTBOBAaHUS MaTepUU, CBSI3aHbI C €€ JBIXKCHHEM M JpPYr C JPYIrOM,
KOJMYECTBEHHO M KA4eCTBEHHO OecKOoHEeYHhl. B OOBIICHHOW KU3HHU TIO]
MIPOCTPAHCTBOM TMOHMMAIOT HEKYI MPOTSIKEHHYIO IIyCTOTYy, B KOTOPOH MOTYT
HaXOJUTCSl KaKUe-IM0O0 MPEeAMETHI.

OnHako COBpEMEHHAas HayKa MPOCTPAHCTBO PACCMATPUBAET HE KAK BMECTUIIMIIIEC
MaTepuu, a Kak PU3NYECKYI0 CYIIHOCTh, 00JIaJal0Ily0 KOHKPETHBIMU CBOMCTBAMU U
CTPYKTYPOH.

B ¢usuke npocmpancmeo omnpenensercs Kak —cucmema  OMHOUIEHUL,
OoTOOpakarIiasi  KOOpJAUHALMIO  (B3aUMOPACIIOIOKEHHUE)  COCYIIECTBYIOIIMX
MaTepUaANIbHBIX OOBEKTOB (PAcCTOSHUS, OPUEHTALMIO U T. J.); BpeMsl — cucmema
omHOuleHul, 0TOOPaKAOIIasi KOOPAUHAIIMIO CMEHSIOIIUX APYT Apyra COCTOSTHUMN WK
sIBJICHUH (MTOCJIeI0BAaTENbHOCT, JJIUTEIBHOCTD U T. I1.).

B cooTBeTcTBUM C TTpEeICTABICHUSIMU KJIACCUYECKOM, HBIOTOHOBOM (DU3UKHU, BpeMsI
¥ TIPOCTPAHCTBO SIBJISIOTCS a0COIOTHBIMU, OJTHOPOJIHBIMU M U30TPOIHBIMH. 3aKOHBI
Hprotona cBsi3aHbl CO CBOMCTBaMHU MPOCTpPaHCTBA W BpeMmeHU. C OJIHOPOIHOCTHIO
BPEMEHHU OKa3aJICs CBSI3aH 3aKOH COXpaHEHUs dHepruu. Tak, eciau Obl MpU IBUKEHUU
TeJIa IO UHEPILIMU JJIUTEIBbHOCTh MPOMEKYTKOB BPEMEHH, 32 KOTOPBIE TEJIO MPOXOAUT
OJIMHAKOBBIC PACCTOSIHUS, ObUIa pa3IuyHOM (3TO HaAOMIOJAIoCh Obl  TIpH

HEOJHOPOJIHOCTH BPEMEHH), TO Hapylaics Obl 3aKOH COXPAaHECHUS KHHETHYECKOU

mo?
2

sHepruu Ey = (0e3 BUIUMBIX BO3JCHCTBHI M3MEHSIACH CKOPOCTh IBIOKEHUS I ).

C 0IHOPOJHOCTBIO MPOCTPAHCTBA CBSI3aH 3aKOH COXPAHEHUS UMITYJIbCA, C U30TPOIUEH
— 3aKOH COXPAHEHUSI MOMEHTA NMITYJIbCA.

B cooTBeTCTBHM C T€OpHUEN OTHOCUTEIBHOCTA DWHINTEHHA, HE MMEET CMbICIA
pasleabHO paccMaTpUBaTh MPOCTPAHCTBO M BPEMS; ISl OTMHCAHUS COOBITHUS BCETAa

HaJd0 HUCIIOJIB30BATh YCTBIPC YHCJA: TPHU — AJId YKa3aHUs ITOJOXKCHHUA B IIPOCTPAHCTBC
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U OJTHO — yKa3aHUE MOMeHTa coObITus. CBOICTBa MPOCTPAHCTBA — BPEMEHH, T. €.
paccTosiHuEe MEXAY TeJlaMU U BPEMEHHBIE TPOMEXKYTKH MEXAY COOBITUSIMU, 3aBUCST
OT pacNpeeNCHUs TATOTEIOIMX MAacC U OT CKOPOCTH JIBUKEHUS TEIL.

Bpemsi xapaktepu3yeTcsi HamnpaBI€HHOCTBIO U HeoOpaTUMocThio. [l
ONpe/ENICHUs MOMEHTa COOBITHSl JIOCTATOYHO YyKa3aTb TOJIBKO OJHO YMCIO Ha
BPEMEHHOM OCH, TaK KaK BCE COOBITHUS TPOUCXOASIT B  ONpeACICHHOU
MOCJIEI0BATEIBHOCTH — OT MPOLLIOro K OyaymeMy. M B a3ToM oTianune BpeMEHHOM
KOOPAUHATHI OT POCTPAHCTBEHHOM.

[Io Teopum OUWHIMITENHA, I WHEPUHUAIBHBIX CHUCTEM, NIBWXKYIIMXCS ApPYT
OTHOCHUTEJIBHO JIpyra C PEIIATUBUCTCKUM CKOPOCTAMHU, IIOHATHE OJHOBPEMEHHOCTH HE
ABJISIETCSI AOCOJIOTHBIM: MPOMEXYTOK BpPEMEHH MEXAYy JBYMS COOBITUAMH H
PacCTOSIHUE MEKly TOYKAMU TE€JIa 3aBUCAT OT COCTOSHUSA IBUKEHUS CUCTEMBI OTCUETA.
JIJ1s1 KOOpAMHATHI MOJIOKEHHUS TENa HET CMBICIIa TOBOPUTH O €€ HaIlpaBJICHHOCTH. Tak,
eciii BOJNM3M HAOMIOAaTenss OJHOBPEMEHHO IIPOUCXOAAT J1Ba COOBITHSI — CleBa H
CIpaBa, U MOYKHO TOBOPUTH O HAIIPABJICHUU «CJIEBA HAIPABO», TO CTOUT Pa3BEPHYTHCH,
KaK JIEBOE COOBITHE CTAHET NIPABbIM, M HAIIPABJIIEHHUE «CJIEBA HAIIPABO» U3MEHUTCS. JTO
3HAYUT, YTO MOHSTHS «JIEBOE» U IIPABOE» — OTHOCUTENBHBIL. [IOHATHSA ke «ponuioey
U «Oynymiee» — B JIaHHOM TOUYKe MpocTpaHCTBa — aOCoiOTHBI. HampaBieHHOCTB
BPEMEHU TECHO CBf3aHA C MPUYUHHOCTBIO: IMPUYMHA JOJDKHA MPEAUIECTBOBATH
cieacTsuio [2-4].

Crpykrypa npocrpancrsa. /[peBHerpeyecknii MaTeEMaTUK EBKIIMT TPEIIIOKIIT
CTPOTYIO CHUCTEMY TEOPEM, KOTOpAasl CElYac HA3bIBAECTCS €BKIMIAOBOM r€OMETpPUEN U
M3y4daercs 10 CHX IOp B LIKOJBHBIX KypcaxX. B Hacrosmiee BpeMsi CUMTAETCS, YTO
MHOTHE T0JIokKeHUs! EBKJIMIa TaKOBBI MOTOMY, UTO OTPa)KatoT (GU3UUYECKUE CBOMCTBA
npoctpaHcTsa. Hanpumep, noctynar: aroodvie 06e mouku MOINCHO cOeOUHUmMb 0OHOU U
MONILKO OOHOU NPAMOLU — O3HAYAET, YTO JIBE MPSMbIE HE MOTYT 3aMKHYTh MEXy CO00i
yacTh MnoBepxHOocTH. OJHAKO, €cliM MpsMble MPOBOJATCA Ha CcheprUuecKout
MOBEPXHOCTH, TO MEXAY IBYMs TOYKAMH MOXHO IPOBECTU JBE U 0oJiee MPSIMBIX

JII/IHI/II\/'I, M OHM MOI'yT 3aMKHYTb 4YaCTb ITOBCPXHOCTH. MoxHO YBUACTb, YTO
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MPUBEAEHHBIN MocTynar EBKiMIa crpaBeUIMB TOJBKO JJIA IIOCKOM MOBEPXHOCTH.
CoBpemMeHHass HayKa CUYWTAET, YTO MbI JKUBEM B UCKPUBIEHHOM HNPOCMPAHCMEE.
[IpsiMy10 HENb34 MPEACTABIATH KaK TPAEKTOPUIO CBETOBOIO JIy4a, TAK KaK TPACKTOPHUS
OKa3bIBaeTcsd UCKpuBiIeHHOW. CyMMa yrioB TpeyroiibHUKa Ha chepe Ha caMoM Jielie
6onbme 180° (y Esxiupa B Tounoctu 180°), HO pamuyc KPUBU3HBI IIOBEPXHOCTH
cheppl B HallleM MHUpPE HACTOJIBKO BEJIMK, YTO HaM HE 00s3aTeIbHO CUMTATh
MIPOCTPAHCTBO HEEBKIUJIOBBIM. KOJIMYECTBEHHBIE COOTHOILEHHUS, ONPEAEISIOIINE
KPUBU3HY U CTENEHb HEEBKIIMIOBOCTH MPOCTPAHCTBA, 3aJI0KEHBI B OOLIEH Teopuu
OTHOCUTEIBHOCTH OuHmITEWHA. KpuBU3HA 1pocTpaHCTBA B JAaHHOM  MECTE
ONpeaeNsieTcs] BEIMYMHON U pacIpeIeICHUEM TATOTEIOIINX Macc.

B cootBeTcTBUM € 00111€l TeOpUEH OTHOCUTENBLHOCTH, KAPTUHA MPOCTPAHCTBA —
BPEMEHU B KOCMOCE HEMMOBEPHO CJIOKHA: MaTepus BOo BceneHHO# cocpenoToueHa
MPEUMYILIECTBEHHO B 3B€3/1aX W HUX CKOIUIEHHMSX, KOTOPBIE paclpeieseHbI
HEPAaBHOMEPHO M MCKPUBIISAIOT BOJM3U ce0s NPOCTPAHCTBO — BpeEMs, KOTOPOE
OKa3bIBAETCS HEOJHOPOJHBIM U HEU30TponHbIM. O/1HaKo, paccMaTpuBas BeeneHHyto
B LI€JIOM, MO’KHO CUMTaTh PACHpPEIEICHUE TAIAKTUK B HEW paBHOMEPHBIM, 1 MUPOBOE
IIPOCTPAHCTBO — BpeMs OJHOPOAHBIM M M30TPONHBIM, HO, B OTIMYUE OT
npeactaBieHnii HproToHa, UMEIOIIMM MOCTOSTHHYIO KPUBH3HY.

BaxxHbIM sIBIISI€TCS BOIIPOC O KOJIMYECTBE U3MEPEHUM npocTpaHcTBa. [lokazaHo,
4YTO TOT (PAKT, YTO CHJIbI, JEHCTBYIOLIME MEXIY TATOTCIOUIMMHU WM 3apsKEHHBIMU
TOYEYHBIMU TEJIAMH, 00PaTHO MPONOPLHMOHATBHBI KBAAPATY PACCTOSHUS MEXTy HUMH,
0OyCIJIOBJIEH TPEXMEpPHOCTHIO MPOCTpaHCTBAa. B mpocTpaHcTBE C APYTUM YHCIOM
n3Mmepennit CosiHeyHasi cucteMa Obl1a Obl HEYCTOMUMBOM, TJTAHETHI JBUTAIHUCH ObI IO
cnupayisiM. PacCMOTpEHHbIE MPEACTaBICHUS CUYUTAIOTCA CHPABEMJIMBBIMUA IpU
M3YYEHUU SIBIIEHUH B «MaKpOMHUpE», MPU PACCTOSIHUSAX MEXIy OOBEeKTaMH,
COOTBETCTBYIOIMX MOJIEKYJISApHO-aTOMHBIM siBneHusaM (10 11 cm) m Gompmmm.
Celluac CyIIECTBYIOT TPEIANOJOKEHUSI O HENPUMEHUMOCTH CAaMHUX TIOHSTUH
MIPOCTPAHCTBA U BPEMEHU B (PM3HKE MUKPOMHUPA ITPU PACCTOSIHUSX MEHbIIE HEKOTOPOH

FpaHH‘-IHOI\/JI BCJINYUHEI, I'IC BOO6H_Ie HCT HU IIPOCTPaHCTBA, HU BPpCMCHHU.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 124



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

DneMeHTHI ABONIOIMU BceneHHo. ACTpoHOMUYECKUE HAOIIOEHUS 3BE3HOTO
Heba C TIOMOIIBIO ONTUYECKUX TEJIECKOMOB W PaJAHOTEIECKONOB (DUKCUPYIOT
HEKOTOPBIE COCTOSTHUS 3BE3/THBIX O0BEKTOB — TYMAaHHOCTEH, rajakTHK, 3Be3/1. B cBs3u
C KOHEYHBIM 3HAYEHHEM CKOPOCTH CBETa W Pa3HbIM yJlaJeHHUEM OOBEKTOB OT 3eMIIU
MBI OJTHOBPEMEHHO HAOJII0aeM 3B€3/1bl, HCITYCTUBIIINE CBET KaK HECKOJIBKO JIET, TaK U
MHOT'ME€ MWJUIMAPABI JIET TOMY Ha3aj, T. €. HaOJI0JaeM HX B MPOILIOM COCTOSHHH.
3Be3/IHbIE OOBEKTHI Pa3BUBAIOTCS, W CTaTU4YHAs KapTUHA HeOa, MPAKTUYECKU HE
M3MEHUBLIASCSA 3a BPEMS CYIIECTBOBAHMS 4YEJIOBEYECTBA, HECeT MH(pOpMaIuio 00
ABOJIONMH BCeeneHHoM 3a MAJIITMapasbl JIeT.

Ceituac cuuTaeTcsi yCTaHOBJIEHHBIM (DakTOM, 4TO BCsl Habmogaemas Beenennas
pacuMpseTcs, IpUYeM HE CYIIECTBYET OAHOTO IIEHTPA, OT KOTOPOro T'aJIAKTHKHU OBl
pazberamucs. CkopocTb V  U3MEHEHUS pacCTOSHUM MEXOy TrallaKTUKaMH
MPOMOPIMOHAIBHA PACCTOSIHUIO 7' 10 HUX OT HAOJII01aTes:

(HOV=H"r,
rnie H =50-— 100% — noctosiHHas Xab66mna, (1 mapcek (mk)=3,26 CBETOBOIO

rona). «Pa3beranue» rajgakTMK NPUBOAUT K TOMY, YTO CHEKTP HUX H3IyUCHHUS,
JIOIIEIIET0 JI0 HAac, CABUHYT B 0OoJiee IJIMHHOBOJIHOBYIO 00OJIAaCTh — O3TO Tak
Ha3bIBAEMOE KPACHOE CMEIIEHNEe. ITO CMENICHUE TeM OO0JIbIIE, YEM TaJIaKTUKA JATbIIe
OT HacC, ¥ 10 KPaCHOMY CMEIIEHUIO U TIOCTOSIHHON Xa0071a OLIeHUBAIOT PACCTOSHHE JI0
raJlakTHK ¥ 70 Kpas HaOmomaemon Beenennoit — Meraranaktuku [5].

B cooTBeTrcTBHM ¢ Teopuel DWHINTEHHA, 3TO SIBIICHUE SIBJISIETCS PE3YJIbTaTOM
paclIMpeHus NpOCTPAHCTBA, @ HE PA3JIETOM TaJaKTUK B HEM3MEHHOM HPOCTPAHCTBE.
I'mnioresa pacmmpenust BeeneHHOM NMPUBOAUT K MBICIH, YTO KOIZAA-TO BCS MaTepus
Bceenennoit Haxoauiiack B OJJHOM TOYKE, T. €. YTO UCTOPHUs BCeneHHON nMeeT Hadao.
Pacuer nokaspiBaeT 3HaUCHHE BpeMEHHM XKU3HU Beenennoii — 16 — 17 mup. ner.

[Ipu pacmmpenun TeMnepaTypa BEIeCTBa yMEHbIIAETCS, TOITOMY CUMTAIOT, UTO
B CaMOM Hauaje pacHIMpeHUs TJIOTHOCTh MAaTepuu M e€ Temmeparypa ObUIM O4YeHb

OOJIBIIINMH.
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Ceituac Hamboriee NPU3HAHHON CUHMTAETCs MOJENIb «ropsueil BceneHHO»
['amoBa, MO KOTOpPOW COBpPEMEHHBI MHUpP Mpou3oLIeN B pe3yibTare «bospuioro
B3pbIBa». IMEITCS 3KCIEpUMEHTANbHbIE pE3yJbTaThl, MOATBEPKIAIOIIME 3Ty
runotesy. [1o 3akoHaM TepMOJMHAMUKHU IPU BBICOKHMX IUIOTHOCTSX U TEMIIEpATypax B
pa3orpeToM BEIIECTBE BCEI /A IOJKHO HAXOAUTHCS B PABHOBECUU C HUM U U3TyUYEHHE.
[lo OKOHYaHUU MPOLECCOB CHHTE3a SIACPHBIX YaCTHI], JUIMBIINXCS HECKOJIBKO MUHYT
[ocjie MOMEHTa «Haudana» (WIM «B3pbIBA»), H3Iy4YEHHE JODKHO OCTaThCs,
MIPOJIOJKUATh JIBMDKEHHE BMECTE C BEIIECTBOM B pacuupsromieiics BceneHHoll u
COXPAHUTBHCSA 10 HAIIEro BPEMEHHM, TOJBKO €ro TeMIlepaTypa IHOHHM3UTCA H3-3a
paciipeHus. ITo U3IydeHHE («PETUKTOBOE» U3JIyueHHe) OblII0 0OOHapyxeHo B 1978
I. C MOMOIIBIO panuoTeneckona. Ha caHTHMETpOBBIX JIMHAX BOJIH TEMIIEpaTypa
PENMKTOBOTO M3JIydeHHsl paBHa 2,7 K M IpHUMEPHO COOTBETCTBYET pacyeTram IO
MOZENN «bOoJBIIOTrO B3pHIBAY.

Teopus npoleccoB, NPOUCXOIMBIINX BO BpeMs «bOoJbIIOr0 B3pbIBa», HAXOAUTCS
B pasutun. OHa mokassiBaeT, 4To K MoMeHTy t = 0,01 ¢ mocne B3pbIBa BELIECTBO
COCTOSJI0, B OCHOBHOM, U3 IIPOTOHOB M HEUTPOHOB B paBHBIX NMponopuusax. biaarogaps
IIPUCYTCTBUIO JIEKTPOHOB, TO3UTPOHOB U JPYTUX YaCTULl TPOUCXOAWINA ITOCTOSIHHBIE
B3aUMHBIE [IPEBPALICHUS IPOTOHOB U HEUTPOHOB. [Ipu oxmaxknenuu 3a nepsbie 10 ¢
YUCJIO TPOTOHOB YBEIUYWIOCH 3a CYET HEWUTPOHOB, ITOCKOJIbKY pEAKIUH C
oOpa3oBaHHEM INPOTOHOB OKAa3bIBAIOTCSI IHEPreTUYECKU Oosiee BBHITOJHBIMU. UuCIIo
HEUTPOHOB YMEHBIIWIOCH 10 15 % OT mepBOHayanbHOIO 3HAYEHUS.

[To Mepe yMeHbllIeHUs TeMITEpaTypbl 00pa30BBIBAIUCH Spa ATOMOB 3JIEMEHTOB.
[TpubmuzutenbHo dvepe3 1 muH JeT Temmeparypa ymeHsbimaercs 1o ~3000K,
HAayMHAETCS IMpoliecc 00pa30BaHUS MPOTO3BE3J M MNPOTOTATAKTHK, MOCTEHEHHO

dbopmupyetcs Habr0MaeMas B HacTosee Bpemst Beenennas [5-9].
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omeemcmeeHHocmysio «npou3eodcm60 NUCMEHMOB UBENMHbLIX KpPACOK», d mMaKaHce
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MEXHON02UUEeCKUL npoyecc CHRUslMCeHuUu:A KoJjaudvecmeda 6p€aHle XUMU4ecKux eeujecnie
ONnuUCAaHo.
Knwueeswvie cnoea: cmounvie 6’00bl, MeECmMHbvle CMOYHblIE 6’00bl, KoaczyiAiarm,

odYuweHHasA 60061, peacernm.

IMPROVEMENT AND DISPOSAL OF HARMFUL SUBSTANCES IN
WASTEWATER

Karimova Feruza Sattarovna
Sunnatullayeva Sevara Ahmadjon Kizi
Jizzakh polytechnic institute
E-mail: f.karimova.85@mail.ru

ABSTRACT
This article examines the harmful chemicals contained in wastewater generated
in the production workshop of the ultramarine pigment production plant of the limited
liability company "production of color paint pigments”, as well as the technological
process for reducing the amount of harmful chemicals described.

Key words: wastewater, local wastewater, coagulant, purified water, reagent.

Kymma kopxoHa yinbTpaMapuH NUIMEHT HWIUIA0 YMKApHIIl 3aBOAM HILIA0
YUKapUIl I[eXuJa XOCHUJ OYyiraH OKaBa CyBJIap TapKuOHMIaru 3apapid KUMEBHUN
MoJJanap KOHUEHTPAUWsACH KaMauTUPHUII MaKcaJauaa OKaBa CYBJIAPHHU TO3aJ0BYH
TEXHOJIOTHK YCKyHa SpaTUIIIH.

OxaBa CyBJIapHM TO3QJIOBYM TEXHOJIOTHK YCKYHaHU HIIa0 YUKapuIl IexXuia
amanuérra TaAOWK OJTUII OpPKAJIM OKaBa CYB TapKUOUAAru 3apapiid KUMEBHM
MOJJAJIapHUHT KOHUEHTPALNACUHN KaMaUTUPHUILTa SPULLIAIIIN.

Jlokan okaBa cyB TO3ajalll MHIIOATH TEXHOJOTUK KypUIIMAaCHHUHT cxemaiapH (1 Ba 2)

- pacmuapia kentupwiras [ 1].
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2. Pacm. OkaBa cyBJIapHH TO32JIa1l KYPHJIMACHHUHT TEXHOJOTHK CXeMACH:
1-sputma Taiiépnam curumu; 2-m103atop (Yruad 6epyBun); 3-apaiamTuruy; 4-mara

XOCHJI KUJTUII KaMepacH; S-TUHAUPTUY.

Nunab ynkapuninan Xxocus1 Oyarad okaBa cyBiap 1-xoBysra Tymiaau, 1-xoBy3aaH
KyJa Mailja MUKPOH yia4aMJard Typ OpKaJd 2-XOBy3ra yTajau. 2-XOBY3/IaH KyM
OpKanu 3-XOBy3ra yTaau Ba TUHIUPWIAAHW. 3-XOBY3[ard MEXaHUK TO3aJlaHTaH Ba
THUHIMPWITAH OKAaBa CyBra J03aTOp OpPKAJIM KAaOTyJIIHT Ba PEareHT Kymuiagu. 4-
KaMepaJla OKaBa CyBJIApPHHUHI TO3AJAHUII Kapa€HU KeTaau. S-KypHJIMaaa TO3aJaHTaH
OKaBa CyB KypWIMaHUHI Tena KUCMHJIAH KaHAJIU3alMs TapMOFUTra KEeTaju.
KypunManuHT macTku KHCMHJIA YyKMa XOCHJT OY1au.

OxaBa cyBiapHHM To3ajalija TeMHUp, aJIOMUHUN Ba MapraHell MOHJIApH OYyirax

CyBIU HpuUTManu “Oko30i1b-1" pearentn “Kumé€” xadeapacu madopatopusicuaa
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ApaTWIM Ba WIUIA0 YWKApUIAa XOCWJI OViIraH oOKaBa CYBJIApHU To3aJlamiia

amanuéraa gorgananuiau [2-3].

Temup, anroMUHUI Ba MapraHel] HOHJIapu OYIraH CyBIIM dpUTMalIapJard IOKOpU
TUCTIEPCIIA KATTUK (pa3ajiy pearcHT aJcopOCHOH XyCycHsITra sra 0ynml, CycreH3us
TE€3JUTMHUHT OIIMIIWTa TabCUP KUIAAU, “IK030ib-17 peareHTUHUHT TabCUpHUAA

KaTTUK (1)3331131“12[ OKaBaJIap TO3aJIaHUIINHU TC3JIAIITUPAIH.

“OK0301b-1" pearentura cynpdaT aMMOHUHN KYIIMIITaHAa OKaBa CyB TapKUOHIITH

TUAPOKCUIAP Ba OFUP METAJUIAPHUHT YYKUIITUHU TE3JIAIITHPAIN.

Temup, anroMUHUI Ba MapraHel] HOHJIapu OYJIraH CyBIIM SpUTMajapAard IKOpU
JUCIEpCIId KATTUK (azanu “IKo030Jb-1" peareHTUHUHT aJICOPOCUOH XYCYCHUSITIIapU
Vpranwiau. AJCOpOEHT TapKUOWHHMHT, OKaBa CyB TapKUOUJard METAJIAPHUHT
KOHLIGHTpAIUsACH, Ty3 (OHU, KATTUKIWTH Ba WIIKOPUNINTH, CYBHUHI BOIOPO]
WHJEKCUHUHT KUMMaTH, IIyHUHTJEK, KAaTTHK (a3aid peareHT TapKuOujaaru
MOJIU(DUKATOPHUHT CYBHH TO3ajlall JKapa€HUra TabCUPW VpHATUIAU. YOy

MOHJIApJIaH CYBHH TO3JIALTHUHT IOKOPH JIapa)kacu KypcaTHIIraH.

“OK0307bp-1"HN MIUIATHIN OKAaBa CyBJApHU To3ajlalll YYyH alHHKCAa caMmapaliv
Oynaau. “OKko307b-1" 103aCMHM  OWMPHII OWJIaH TUHUKJIAIITHUPUITAH CYBHUHT
EpyFauk yTKazyBYaHiuru 98% radva omaau, TYXTaTUiaraH KaTTHK MOJIajiap TapKHOH

5-8 mr/i raua kamasiiu Ba ¢untpiaanrad cysna remup 0,12-0,15 mr/n raya kamasiau.

“OK030J1b-1" peaKTUBMHUHI KAaTTUK (a3aCUHUHI MaBXXYJJIUTH CYBJA SpUNAUTaH
(GIOKYJNAHTIAPHUHT AaCOCUMM KAMUYMJIUTMHM OpPTHUKYAa MUKAOpAArd  (IOKYJISHT
TabCUpHUA JUCTIEPC TUZUMHH OPTUKYA OapKapOpIIalliTUPHIL XOIUCACUHU HYK KUJIaIu.
by xakukaTtaH oOKaBa CyBJapHUHI cuUdar Ba MHUKIOPUN XyCYCHUSTIAPUHUHT
y3rapuimra Kapuimivk KypcaTaJural To3alall TeXHOJIOTHsUIApUHNA UIIa0 YUKUIITa

MMKOH Oepaji.

KS"H_IMEI KOpXOHAa MabCYJIMATH UYCKIIAHTaH KaMUATH YJIbTpaAMAapUH ITUTMCHT nnnao

YUKAPUIII 3aBOJIU UILIA0 YMKAPHII [IEXUIa XOCHI OVIIraH OKaBa CyBJIap TapKUOUAAru
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3apapiy KUMEBUM MOAJANIAp KOHIEHTPALMACU KaMaTHPHUILAA TEMUD, ATIOMUHUMN Ba

MapraHell HOHJIapH OYJIraH CyBJIM SPUTMANI peareHTAaH Goiaananmiam [4-6].
Numiiad yukapumra cap@paaHran CyB MUKIOPH

Nunrab ynkapuin HWIDIHK JIOMKUXa KyBBaTH 4 MUHT TOHHA. TEXHOJIOTHK PEeTJIaMeHT
o6yinua 100 kr maxcynor wunuiad ynkapumira 80 mutp cyB capduanagu. CyB caphu

KyWUJAruHU TAIIKWI 3TaIu.

Qi = 4000000/100 * 80 * 107 = 3200,0 m%/itun

Qeyr. =3200,0/290 = 11,03 m*/cyT.

Xocun 6yaran okasa cys mukaopu 3,31 m%/cyr, 960 M3/iinanu Tamkun sTagy.

KopxoHajna To3a cyBHU UKTHUCOI KWK YIYH CYBJIaH KaiiTa (hoigamanuii TH3MMHU
itynra kyiinnran. Cysaan Kaiita goiinananum kynura 12,4 M3 éku iimmra 3596,0 m3

HH TalIKWJI OTadHu.

Nmna® uyukapumiian Xocuia OyiraH XoBy3ra Keiau0d TyIlraH oOKaBa CyB
tapkuOumarun moanaigap Na* 664,7 mr/n (5,54 POM), HCO3 390 mr/n (3,25 POM),
SO4* 5432 mr/n (1,55 POM), CI" 623,9 mr/n (2,08 POM), NO3™ 78 mr/n (1,73 POM),
NO, 0,20 mr/xn (2,5 POM) HE TalIKu 3TraH.

Nunab yukapwuiiga xocus OViaran okaBa CyBJIapHH TO3ajalll TEXHOJIOTHK KapaéHu
Kyiuaarnya amanra omupunand. Okasa cyBiap 1-xoBysra Tymaau, 1-xoBy3aaH xyaa
Maiila MUKPOH YyIyaMJiaru TYp OpKaJId 2-XOBY3Ta yTaau. 2-XOBY34aH KyM OpKaiu 3-
XOBYy3ra yTajau Ba TUHHAUPWIAIU. 3-XOBY3/lard MEXaHUK TO3aJaHTaH Ba TUHJIUPUJITaAH
OKaBa CyBra J103aTOp OpPKaJIM peareHT KylIuiaJd Ba KaMmepaja OKaBa CyBJIAPHUHT
TO3JIAHUI Kapa€Hu KeTaau. OXUpru XoBy3/a TO3aJaHraH OKaBa CYB KypUJIMaHUHT
Terma KUCMHJIAH KaHaJIu3alus TapMorura ketaau. KypuiMaHUHT MacTKU KUCMMJIA

qyKMa XocuJ OYyiaau.
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Nmnabd ywmkapumiga xXocud OYnraH okaBa CyBJap To3ajlaHTaHJaH KeWHuH
nabopaTopusa Tax I KWIMHAA. Taxaun HaTHXKallapura Kypa To3ajaHTaH OKaBa CyB

TapKUOWATH 3apapiau MOJIaap:

Hatpuit Na® 116,7 mr/mn (0,97 POM);
Hatpwuit kop6onatr HCO3™ 110,4 mr/n (0,92 POM);

Cynbdat ammonuii SO4% 3286 mr/in (0,94 POM);
Xnop 276,8 mr/a (0,93 POM);

Hutpar NO3™ 41 mr/im (0,91 POM);

Hutput NO7 0,065 mr/n (0,81 POM) ra tenr 6ynau.

Xynoca Kuinb IIyHW alTHUII MyMKHHKH, Kyiima kopxoHa MUK ynrpamapun
MMATMEHT WIDIA0 YWKApWIN >KapaéHuIa WINIATHINO Typiud Monjajgap OwWiaH
udIociianral oKaBa CyBJap/laH HaMyHalap OJIMH]IM Ba TaApKUOU YpraHWIJIH.

OkaBa CyBJIapHM TO3aJalla TEMUP, aJIOMHUHUI Ba MapraHel MOHJIApU OyiraH
CYyBIM dpuUTMau “Oko30ib-1" pearentu “Kumé” xadenpacu maboparopusicuaa
ApaTWIM Ba WIUIA0 4YWKapuiga XOocwsl OYiraH okaBa CYBJIApHU To3alaliia

amanuéTna pormanaHmI .
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SUVGA CHIDAMLI GIPS BOG‘LOVCHI MATERIALLAR ASOSIDA
QURILISH MATERIALLARI

Barlikov Rasul Kamoliddin o‘g‘li
Qoragalpoq Davlat Universiteti, stajor-o‘qituvchi
https://doi.org/10.5281/zen0do.10836886

ANNOTATSIYA
Ushbu magolada gips xomashiyosi va gipsli bogovchi materiallar hagida gap
boradi. Gipsli boglovchilarning hususiyatlari va turlari organilib chigiladi. Har-hil
gips ashiolarining ximik va fizik xususiyatlari organilishi natiyjasida undan ganday
magqsaqlarda foydalansa bolishligi aytib otilgan.

Kalit sozlar: modda, boglovchi, gips, suv, molekula.

ABSTRACT
This article deals with gypsum raw materials and gypsum binders. Characteristics
and types of plaster binders are studied. As a result of the study of the chemical and
physical properties of various gypsum products, it was mentioned how it can be used.

Key words: substance, binder, gypsum, water, molecule.

KIRISH.

Gipsli boglovchi moddalar kuydirilgan gips toshini mayda qilib tuyib olinadi.
Gips toshi asosan, tarkibida ikki molekula suv bo‘lgan kalsiy sulfat CaSO42H20 dan
iborat. Gips toshining pishirilish haroratiga va sharoitiga garab qurilish gipsi, juda
mustahkam gips hamda angidridli sement hosil boladi.

Quirilish gipsi tarkibida ikki molekula suv bolgan kalsiy sulfatli chokindi tog jinsi
gipsni (CaS042H20) suvsiz gips deb ataluvchi angidrid toshni (CaSOa4) va ayrim

sanoat chiqindilarini pishirib olinadi. Davlat standartlarida korsatilishicha, 1-nav gips
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bolmagan tabiiy gips toshi kerak boladi. Tabiiy gips toshi oq rangli, gattiqligi Moos
shkalasi boyicha 2, zichligi 2200-2400 kg/m? bolgan chokindi tog jinsidir. Uni mayda
gilib tuyib 160— 170°C haroratda pishirilsa qurilish gipsi hosil béladi. Ikki molekula
suv bolgan kalsiy sulfatni 65°C da qizdirganda u 6z xususiyatini 6zgartiradi va
tarkibidagi suv asta-sekin yoqolib, degidratatsiyalana boshlaydi. Bunda haroratning
ortishi hisobiga gips toshi 1,5 molekula suvni yoqotib, 0,5 molekula suvli gipsga
aylanadi, bu quyidagi reaksiya bilan ifodalanadi:

CaS042H,0 = CaSO4- 0,5H20 + 1,5H,0.
Bunday boglovchi alebastr deb ataladi.
Gipsni ishlab chiqarish uch xil usulda amalga oshiriladi:
-gips toshi kukun holatigacha tuyiladi va pishiriladi;
-gips toshini maydalab pishirib, song tuyiladi;
-gips toshini maydalab, yuqori bosimli suv bugida ishlanadi va quritib tuyiladi.

Gips toshi asosan, shaxtali va aylanma xumdonlarda yoki buglash qozonlarida
pishiriladi. Shaxtali xumdonlarga gips toshi 70— 300 mm yiriklikda solinadi. Aylanma
xumdonlarga 15 mm. gacha boélgan yiriklikda, buglash qozonlariga esa 25-50 mm
yiriklikda solinadi. Qozonlarda pishirish uchun esa gips toshi kukun holda solinadi.
Gips toshini pishirish usuli eng avval xom ashyoning xususiyati, olinadigan
mahsulotga bolgan talabga qarab tanlanadi.

Qurilish gipsining xossalari. Gips suv bilan qorishtirilgandan keyin, u tezda
guyuglashib gotadi. Gipsning gotish jarayonida uning hajmi 1 % chamasida kengayadi.
Bu undan me’moriy buyumlar tayyorlashda, yoriglarni berkitishda va boshqga
magqsadlarda ishlatishga qulaylik tugdiradi. Davlat standartlarida koérsatilishicha
qurilish gipsi quyuglanishining boshlanishi 4 dagigadan keyin, oxiri 30 dagigagacha
bolishi kerak. Gipsning quyuqglanish davrini uzaytirish uchun unga maxsus
susaytiruvchilar géshiladi. Kolloid eritma hosil giluvchi yarim suvli gipsning (zichligi
2,5-2,8 g/sm® uyum tarzidagi hajmiy ogirligi 800-1100 kg/smq) erish tezligini
susaytiruvchi suyak yelimi, kazein, jelatin, glitserin, magniy, kalsiy tuzlari ishlatiladi.
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Gipsning quyuglanish davrini uzaytirish uchun 60°C gacha isitilgan suv ham ishlatish

mumkin.

1-jadval.

Qurilish va golipbop gips uchun texnik shartlar
Ko‘rsatkichlar Qurilish gipsi

1-nav 2-nav 3-nav

Quyuglanish davrining boshlanishi, dagigadan keyin 4 4 4
Quyuglanish davrining oxiri, dagigadan oldin 30 30 30
Maydalik darajasi, galvirdagi qoldiq ogirligiga nisbatan, % 15 20 30
1,5 soatda gotgan namunaning egilishdagi mustahkamligi, kg/sm? | 27 22 17
1,5 soatda gotgan namunaning sigilishdagi mustahkamligi, kg/sm? | 55 45 35

Gipsning qotishi uning gidrotatsiyalanishi bilan boshlanadi, ya’ni bunda yarim
molekulali suvli gips qaytadan kristall holatdagi ikki suvli gipsga aylanadi:
CaS04'0,5H,0 + 1,5H,0 = CaS0O4-2H,0.

Aslida gipsning qotishi uchun kam suv talab qilinsada, gips gorishmasini
joylanuvchan gilish uchun ko*‘p solinadi. Buyumning mustahkamligini oshirish uchun
undagi ortigcha suv quritish yo‘li bilan yo‘qotiladi. Akademik A.A. Baykovning
nazariyasi bo‘yicha, gipsning qotishida asosan, quyidagi fizik-kimyoviy jarayonlar
ro‘y beradi. Yarim molekula suvli, gips suvda gisman erib, ikki molekula suvli, giyin
eruvchan gips hosil giladi. Gips zarrachalari gel deb ataluvchi yelimsimon holatga
kiradi, bu esa uning gidratatsiyalanishi deb ataladi.

TAHLIL VA MULOHAZALAR NATIJALARI

Yugori mustahkam gips olishning ikkinchi usuli esa gips toshini yuqori bosimli
bug‘da 125°C haroratda pishirib olishga asoslangan. Professorlar B.G.Skramtayev va
G.G.Bulichevlarning bu usuli bo‘yicha gips toshi germetik yopiq gozonga solinadi va
to‘yingan bug‘ vositasida 1,3 atm. bosimda kuydiriladi va kukun gilib tuyiladi. Olingan
gipsni gotirish uchun suv migdori 60 % emas, balki 40-50 % olinadi. Bunday gipsning
7 kundan keyingi mustahkamligi 15-40 MPa ga teng bo‘ladi, Yugori mustahkam gips
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juda muhim inshootlar qurishda, shuningdek, metallurgiya sanoatida qoliplar
tayyorlashda ishlatiladi.

Zararli aralashmalardan tozalangan gips toshini 550-700°C da pishirib, keyin
tuyish jarayonida unga alyumin achchigtoshi qo‘shib pardozbop gips olinadi. Ularning
rangi og bo‘lib, nur gaytarish koeffitsiyenti 90 % dan kam bo‘Imasligi kerak.
Quyuglanishining boshlanishi 1 soatdan keyin, oxiri 12 soatgacha davom etadi. Oq
sement 100-400 markalarda chigariladi.

Yuqori haroratda pishirilgan gips - tabiiy gips toshini yoki angidridni 800—
1100°C haroratda pishirib, keyin mayda qilib tuyilgan bog‘lovchidyr. Gips toshini
pishirishvjarayonida CaSQO,4-2H,0 oz tarkibidagi barcha suvni yo‘qgotib, undagi SaSO4
gisman parchalanadi va gipsda faol SaO hosil bo‘ladi. Bu esa bog‘lovchiga
katalizatorlarsiz gotish xususiyatini beradi.
2CaS0,=2Ca0+250,+0;.

Yuqori haroratda pishirilgan gips 100, 150 va 220 markalarda chigariladi. Uning
zichligi 2,8-2,9 g/sm?, hajmiy og‘irligi 900-1100 kg/m?® ga teng. Yuqori haroratda
pishirilgan gips sekin quyuglanuvchan bo‘lib, boshgalariga nisbatan suvga
chidamlidir. Ular qurilishda g‘isht terishda, suvoqchilikda, beton buyumlari hamda

sun’1y marmar toshlari tayyorlashda ishlatiladi.
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ANNOTATSIYA
Mazkur magolada ombor boshqaruvini avtomatlashtirishda ma lumotlar
bazasidan foydalnish bo ‘yicha fikr yuritiladi.
Kalit so‘zlar: ombor, fayl server, mijoz-server, tizim, Oracle, DB2, Microsoft

SQL Server, Inter Base, Sybase.

KIRISH. Har ganday kompaniyaning muvaffaqiyatli ishlashi bevosita kompyuter
texnologiyalarining bargaror ishlashi bilan bog‘lig. Uskunaning hayot aylanishini
nazorat giluvchi to‘g‘ri tashkil etilgan ish korxonaning muvaffagiyatli rivojlanishiga
ta’sir giladi. Ombordagi lavozimlar hisobini yuritish uchun avtomatlashtirishning joriy
etilishi uning ishini yanada samarali tashkil etish, keraksiz operatsiyalarga
sarflanadigan vaqt va resurslarni kamaytirish imkonini beradi. Qidiruv jarayonlari va
ombordagi tovarlarni hisobdan chigarish natijalarini yaxshilash, ombordagi qordiq
tovarlarni hisobga olish axborot tizimini ishlab chigish va joriy etish orgali amalga
oshirish mumkin.

Ushbu magolada quyidagilar mavjud:

. korxonaning kompyuter texnikasini ta’mirlash bo‘yicha omborlarni boshgarish
faoliyatini avtomatlashtirish fan sohasini o‘rganish;

. zamonaviy axborot texnologiyalarini tahlil gilish va ularni kompyuter

texnikasini  ta’mirlash  bo‘yicha omborlarni boshqgarish jarayoni ishini

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 139



https://t.me/Erus_uz
mailto:eldorbekbotiraliyev3@gmail.com
https://doi.org/10.5281/zenodo.10837002

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

avtomatlashtirishda go‘llash;

. kompyuter texnikasini ta’mirlash bo‘yicha omborini boshgarish tizimini
yaratish bo‘yicha loyiha yechimini ishlab chigish, shujumladan texnologiyalar va
ishlab chigish vositalarini tanlash.

Adabiyotlar tahlili va metodologiya. Ombor hisobini avtomatlashtirish
bo‘yicha hozirgi vagtda jarayonni takomillashtirishga yordam beradigan juda ko‘p
turli xil axborot resurslari mavjud. Misol tarigasida, axborot tizimining asosi
hisoblangan ma’lumotlar bazasini keltirishimiz mumkun. Ularning ishlashi uchun
ko‘p komponentli dasturiy ta’minot talab gilinadi - ma’lumotlar bazasini boshqgarish
vositasi (MBBV). MBBV - bu foydalanuvchilarva ma’lumotlar bazasi o‘rtasidagi
asboblar paneli vazifasin bajaradi. Bu esa ma’lumot bilan ishlash imkonini beradi.
Axborotni ganday tashkil gilish va optimallashtirishni ajratib olish, yangilash va
boshqarish, MBBT ning turli xil buyruglarni bajarish, ishlash, zaxira nusxalarini
sozlash va yaratish va administratorga saglangan ma’lumotlarni boshgarish,
monitoring gilish imkonini beradi [1,2].

Axborot massivlari to‘plami umumiy to‘plamga ega va ma’lumotlar bazasi
dasturiy ta’minotidan va ma’lumotlar bazalarining o‘zidan iborat. llova dasturi
maxsus ishlab chigilgan, u ishlab chigilgan ixtisoslashgan kompaniyalar tomonidan
amalga oshiriladi. Ya’ni mijoz uchun komponentlar, ixtisoslashgan kompaniyalar
tomonidan ishlab chigilgan va ishga tushirilgan umumiy magsadli dasturlardir.
Ulardan foydalanib, foydalanuvchilar mahalliy yoki uzoq ish stantsiyasida
saglangan ma’lumotlarga Kirish imkoniyatiga ega. Ma’lumotlar server stantsiyasi
tomonidan boshqgariladi va mijozlar so‘rovlarni yuborish orgali u bilan o‘zaro
alogada bo‘lishadi. U gabul gilgan va yuborgan har bir so‘rovni gqayta ishlaydi.

Muhokama. Ma’lumotlar bazasi ikki nuqtai nazardan ko‘rib chigiladi -
foydalanuvchi va ma’lumotlar bazasi tizimi.

Foydalanuvchilar uchun ma’lumotlar bazasi mantiqiy bog‘lig bo‘lgan
ma’lumotlar to‘plamidir va ma’lumotlar bazasi tizimi uchun bu oddiygina diskda

saglanadigan baytlar ketma-ketligidir. Eng ko ‘p ishlatiladigan ma’lumotlar bazasi
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dasturlari MySQL, Microsoft Access, Microsoft SQL Server, FileMaker Pro,
Oracle Database va dBase. axborot tizimlarini masshtabga ko‘ra quyidagilarga

bo‘lish mumkin:

. yolg‘iz;

. guruh;

. korporativ;

. Singllar tarmoqdan foydalanmasdan mustaqil ish stantsiyasida amalga

oshiriladi. Bunday tizim birnechta ilovalarni 0z ichiga olishi mumkin va faqat bitta
foydalanuvchi yoki bir ish joyida turli vaqtlarda ishlashimumkin bo‘lgan odamlar
guruhining ishlashi uchun mo‘ljallangan. Bu ilovalar mahalliy DBMS yordamida
yaratilgan, Clarion, Clipper, FoxPro, Paradox, dBase, Microsoft Access, odamlar
guruhlari uchun mo‘jallangan MBBT lardir.

. tizimlari bir nechta foydalanuvchilar tomonidan ma’lumotlardan
foydalanishga qaratilgan bo‘lib, asosan ishlaydigan lokal tarmoq yordamida
qurilgan. Bu ilovalar SQL serverlari (ma’lumotlar bazasi serverlari) asosida

. ishlab chigilgan. Eng ko‘p ishlatiladiganlar: Oracle, DB2, Microsoft SQL
Server, Inter Base, Sybase;

. Informix;

. Korxona tipidagi axborot tizimlari yirik kompaniyalarning ishlashi uchun
mo‘ljallangan va geografik jihatdan tagsimlangan tugunlarni qo‘llab-quvvatlaga
qodir. Ko‘pincha ularning tuzilishi bir necha gatlamlardaniborat bo‘lib, ular mijoz-
server arxitekturasiga ega. Bularga Oracle, DB2, Microsoft SQL Server, Inter
Base, Sybase, Informix kiradi.

. Axborot tizimlari qo‘llanishi bo‘yicha quyidagilarga bo‘linadi:

. tranzaktsiyalarni gayta ishlash;

. garor gabul qilishni gqo‘llab-quvvatlash tizimlari;
. axborot va ma’lumot tizimlari;
. ofis axborot tizimlari

Tranzaksiyani qayta ishlash ommaviy va onlayn rejimda mavjud bo‘lishi mumkin.
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Tashkiliy boshqaruvda operativ turdagi tranzaktsiyalarni qayta ishlash rejimi yetakchi

hisoblanadi OLTP (OnLine Transaction Processing Ushbu rejim ko‘pgina tizimlarda

qo‘llaniladi:

. onlayn ma’lumotlarni kiritish;

. tahrirlash;

. o‘chirish uchun.

. U messenjerlar o‘rtasidagi xabar almashishda, ijtimoiy tarmogqlarda, 1C

Accounting va boshqa tizimlarda keng qo‘llaniladi. Ushbu rejim turli vaqt oralig‘ida
mavzu hududining joriy holatini aks ettiradi. Oddiy tranzaktsiyalarning muntazam
oqimi bilan tavsiflanadi:
. buyurtmalar;
. to‘lovlar;
. so‘rovlar va boshgqalar.

Ushbu turdagi tizimlarga quyidagi talablar qo‘yiladi:
. tranzaksiyani tez gayta ishlash tezligi;
. ma’lumotlar bazasiga masofadan kirish vagtida ma’lumotlarni yetkazib berish
kafolati, tarmoglar orgali.

Bundan tashqari, katta hajmdagi ma’lumotlarni tezkor tahlil gilish uchun xizmat
qiluvchi OLAP ma’lumotlar bazasi turi mavjud. Bunda Kkatta hajmda tez-tez
ishlatilatiladigan ma’lum vaqt (oy, chorak, yil) uchun olingan natijalargaasoslanib,
kompaniyalar, tahlil va hisobotlarni ko‘rsatish uchun, qarorlarni qo‘llab-quvvatlash
tizimlari (QQT) so‘rovlar tanlanadigan va tahlil gilinadigan axborottizimlarining bir
turi uchun ishlab chiqiladi va turli parametrlar uchun ma’lumotlar bu ishlar amalga
oshirilgandan keyin rejalashtirish.

Axborot va ma’lumot tizimlari gipermatnga asoslanadi hujjatlar va multimedia,
ko‘pincha ular Internetda joylashgan. Leykin, ofis tipidagi axborot tizimlari qog‘oz
tashuvchilarni elektron formatga aylantirish, avtomatlashtirishuchun zarurdir, ya’ni
biznes hujjat aylanishi. Tashkilot usuliga ko‘ra, axborottizimlari quyidagicha taqdim

etilishi mumkin:
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« fayl-server;
* mijoz-server;

Fayl serveri fayllarni saqlaydi va foydalanuvchilarga ular bilan ishlash imkonini
beradi. Ma’lumotlar do‘koni serverda joylashgan bo‘lib, u ma’lumotlar bazasi
fayllaridan ma’lumotlarni chiqaradi.

Fayl serveri dastur komponentlarini taqsimlaydi. Server dasturlarni o‘z ichiga
olgan fayllarni saqlaydi va ma’lumotlarni boshqaradi. Fayl-server arxitekturasi
qulay, sodda va arzon bo‘lib, kichik va o‘rta korxonalarda foydalanish mumkin.
Mijoz ma’lumotlar bazasini boshqgarishning barcha operatsiyalariga, shuningdek,
dastur mantig‘i, ma’lumotlarni boshqgarish mantig‘i, foydalanuvchi interfeysi
darajalarigakirish huquqiga ega.

Mijoz-server arxitekturasi foydalanuvchilari ko‘p bo‘lgan axborot tizimiga
taallugli bo‘lib, u dasturlarni ajratadi va ularni samaraliroq ishlaydigan joyga
joylashtiradi. Mijoz-server arxitekturasi SQL tuzilgan so‘rovlar tilida ishlaydigan
ma’lumotlar bazasi serverlaridan foydalanadi. Ular qidiruv operatsiyalarini
bajaradi, ma’lum parametrlarga bo‘linadi va ma’lumotlarni birlashtiradi Shaklda. 4
mijoz-server arxitekturasi va tarqatilishini ko‘rsatadi dasturiy ta’minot komponentlari.
Mijoz-server arxitekturasi fayl-serverdan farqli o‘laroq, ma’lumotlarni maxsus
ajratilgan serverda gayta ishlaydi. Axborot tizimi ma’lum bir mavzu bo‘yicha
ma’lumotlarni saglash va qayta ishlash uchun dasturlar va kompyuter texnologiyalari
majmuasini 0‘z ichiga oladi.

ITAM metodologiyasi mavjud bo‘lib, u butun hayot aylanishi davomida uskunani
hisobga olish va boshqarishni to‘g‘ri tashkil etish hagida tushuncha beradi. Bunda
buxgalteriya hisobi uchun nazorat qilinishi kerak bo‘lgan inventar ob’cktlari
ma’lumotlar bazasiga kiritiladi, shuning uchun buxgalteriya bo‘limi tomonidan darhol
sarf materiallari sifatida hisobdan chiqgariladigan pozitsiyalar mavjud har bir
pozitsiyaning o‘z hayot aylanishi bor har bir pozitsiya o‘ziga xos xususiyatlarga ega

bo‘lishi mumkin. Uskunani identifikatsiyalash bir xil texnikani boshqgasidan ajratish
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uchun zarur. Buning uchunqoida tarigasida seriya ragami yoki identifikatsiya belgisi
go‘llaniladi.

Natijalar. Ma’lumotlar bazalari tuzilgan ma’lumotlarni o‘z ichiga olgan
ma’lum formatdagi fayl shaklida bo‘ladi. Ular bir-biriga bog‘langan narsalarni
birlashtiradi maqgsadlarga erishish uchun kirish sifatida ishlatiladigan tashqi xotirada
saqlangan ma’lumotlar ko‘rinishida saqlaydi.

Ma’lumotlar bazalari quyidagilarni ta’minlaydi:

. Arzon, tez va ariza yozish, takroriyma’lumotlarni qo‘llash;

. axborotdan foydalanishning moslashuvchanligi, unga Kkirishning turli usullarnii
go‘llash imkoniyati;

. axborotning yuqori samaradorligi, ishonchliligi va maxfiyligi, uningbuzilish va
buzilishdan himoya qilish;

. Ombor uskunalarini hisobga olish dasturlari ish jarayonlarini boshqgarishni
soddalashtiradi.

. Uskunalarini inventarizatsiya qilish va jihozlarning mavjudligini nazorat
gilish uchun ishlatiladi va shuningdek, tovarlar harakatini kuzatish uchun.

Omborni avtomatlashtirish uchun dasturity ta’minot bilan birlashtirilgan
uskunalar, apparat vositalari - boshqaruv tizimi talab qilinadi. Ombor axborot
tizimidan foydalanish quyidagi afzalliklarni beradi:

* a gar ushbu funksiya mavjud bo‘lsa, "bulut"da ma’lumotlarni qayta ishlash va
zaxiralash imkoniyati;

* har xil yuklarni biri joyda birlashtirib, joyni tejash;

* Ombor maydonidan foydalanish samaradorligini oshirish;

* ishchi kuchiga ehtiyojnikamaytirish;

« uskunani yetkazib berishdagi xatolarni minimallashtirish;

+ ta’minotni saqlash va tashish xarajatlarini kamaytirish;

« ombor va buxgalteriya hisobi o‘rtasidagi o‘zaro aloqa xarajatlarini istisno qilish;

« ombor jarayonlarini tezlashtirish;

* har ganday kompyuterdan balanslar ustidan operativ nazoratni ta’minlash;
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+ xodimlarning ko‘chirish operatsiyalariga kirishini nazorat qilishni ta’minlash
texnologiya;

 asbob-uskunalarni joylashtirish uchun sarflangan resurslarni dastlabki hisob-
kitob qgilish imkoniyatini ta’minlash.

Avtomatlashtirilgan yechimlar uchun turli xil variantlar mavjud. Ular bir necha
yillar davomida mutaxassislar guruhlari tomonidan ishlab chiqilgan. Bozordagi
aksariyat omborlarni boshqarish dasturlari o‘rnatilgan savdoni avtomatlashtirish
funksiyasiga ega.

O‘ylangan va o°‘z vaqtida avtomatlashtirish har qanday tashkilotdagi ishlarning
holatini yaxshilaydi, chunki u biznes samaradorligini oshirishga yordam beradi,
xususan xarajatlarni kamaytirish orqali resurslarni tejash, aniq qadamlarni
rejalashtirish orqali har bir operatsiya uchun vaqtni qisqartirish orqali ishlab chigarish
jarayonlarini tezlashtirish yaxshilanmoqda. Umumiy axborot tizimidan foydalanish
orqali amalga oshirilayotgan operatsiyalarning shaffofligi ta’minlanmoqda. Ushbu
echimlarning barchasi tanlovga qarab ma’lum bir narxga ega. Kompaniyaning xizmat
ko‘rsatish imkoniyatlarining eng keng tarqalganini sanab o‘tamiz."MySklad" bulutli
dasturiy ta’minot bo‘lib, keng funksiyalarga ega:

 Shaxsiy kabinetga istalgan qurilmadan kirish mumkin;

* ishonchli ma’lumotlarni saglash uchun joy mavjud;

* ulgurji va chakana savdo do‘konlari, o‘rta korxonalar uchun ishlatilishi mumkin.

Bu dastur quyidagilar bilan ishlashi mumkin:

* bank xizmatlari tizimlari;

CMS (sayt kontentini boshqarish tizimlari);

tahliliy tizimlar (o‘rnatilgan analitika ham mavjud);

CRM-tizimlari;

+ yetkazib berish xizmatlari.
"KonturMarket" - biznesni boshqarish va avtomatlashtirish xizmati kichik chakana

savdo do‘konlari uchun ishlatilishi mumkin. Dastur tovarlarning onlayn mavjudligini

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 145


https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

ko‘rsatadi. "1C savdo va ombori". Katta kompaniyalar uchun mo‘ljallangan.
Korxonaning barcha bosgichlarida har xil turdagi ishlarni avtomatlashtirish mumkin.

Ushbu dastur, turli yo‘nalishlar bo‘yicha alohida hisob yuritish imkonini beradi,
savdo operatsiyalarining har xil turlarini hisobga oladi, hujjatlar, ko‘chirmalar va

hisobotlarni yurita oladi.
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ANNOTATSIYA

Masofaviy ta’limni boshqarishda talabalar tasvirlarini tanib olish juda muhim
jarayon bo ‘lib, o ‘qitish tizimida bilim oluvching aniq nazorat tizimini barpo etish va
doimiy ravishda nazorat qilish, avtomatlashtirilgan davomatni aniglash va baholashda
shaffoflikni yuzaga ketirishdagi aniqliklarni oshirishda qo ‘llaniladi. Bu jarayonlarni
amalga oshirishda dasturlash tillarning kutubxonalariga murojaat qilish, kerakli
dasturlarning integratsiyasi orqali magsadga erish mumkun. Bu jarayonni Python
dasturlash tili orqali amalga oshirish algoritmi yoritilgan.

Kalit so‘zlar: masofaviy ta’lim, online ta’lim, Python dasturlash tili, Open CV
kutubxonasi, Face ID.

AHHOTALIUA

Pacnosnasanue obpazos yuawuxcs A61Aemcsi OYEHb GANCHLIM NPOYUECCOM 8
YnpasneHuu OUCMaHYyUOHHbIM 00pa308aHUeM U UCNONb3Yemcs 6 cucmeme 00y4eHusl
01 YCMAHOBIEHUSL U NOCMOSHHO20 KOHMPOJISL MOYHOU CUCMEMbl KOHMPOI
yuaweeocs, a makce OJisl NOBbIUEHUS MOYHOCU CO30aHUsL NPO3PAYHOCIU 8
ABMOMAMUZUPOBAHHOU nocewjaemocmu. ooHapyceHue u oyeuka. llpu pearusayuu
IMUX NPOYECCO8 MOIHCHO OOCMUYL Yelu nymem 00paweHus K OubIuomekam s36lKo8
NPOSPAMMUPOBAHUSL, UHMeSPayuu Heobx00umblx npocpamm. OOvACHAEmMC s aneopuUmm
peanuzayuu 5mo2o npoyecca ¢ UCHOIb308aHUueM 3blka npozpammuposanus Python.

Knrouesvie cnoea: oucmanyuonnoe o6pazoanue, OHIAUH-OOVUeHUe, A3bIK
npoepammuposanust Python, omkpeimas 6ubnuomexa pesrome, Face 1D.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 147


https://t.me/Erus_uz
mailto:аmedаtov@mаil.ru
mailto:humoyunmirzoerаliyev@gmаil.com
https://doi.org/10.5281/zenodo.10836901

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

ABSTRACT

Student pattern recognition is a very important process in distance education
management and is used in the education system to establish and continuously monitor
an accurate student control system, as well as to improve the accuracy of creating
transparency in automated attendance. detection and evaluation. When implementing
these processes, you can achieve the goal by accessing programming language
libraries and integrating the necessary programs. The algorithm for implementing this
process using the Python programming language is explained.

Keywords: distance education, online learning, Python programming language,

open resume library, Face ID.

Masofaviy ta’lim, turli o‘qitish usullarini qo‘llab-quvvatlaydi. Bu o‘rganishning
birinchi bosqichi, yangi konseptlarni tushuntirish va muammolarni hal qilish uchun
foydalanish i1mkonini beradi. Masofaviy ta’lim tizimlari talabalarga individual
o‘rganish imkonini beradi, chunki darslar o‘zlashtiriladi va talabalar o‘zlarining
o‘rganish tezligini va uslublarini tanlashlari mumkin va innovatsiyalar va yangiliklarga
ishonchli bo‘lish uchun ilg‘or usullar va yangi texnologiyalar bilan to‘ldirilib boriladi.
Bu, o‘qituvchilar va talabalar uchun jadvalni gisqartirish va qulayliklar paydo etadi.
Masofaviy ta’lim tizimlari, o‘qituvchilar va talabalar uchun o‘quv natijalarini kuzatish
va baholash imkonini beradi.

Bu, o‘qituvchilar uchun ta’lim usullarini tuzishda va talabalar uchun o‘rganishning
o‘zlashtirilishi yoki rivojlanishi darajasini aniqlashda yordam beradi. Masofaviy
ta’lim, jamiyatning o‘ziga xosliklariga ega bo‘lgan yangi ta’lim modeli sifatida qabul
qilinadi va ta’lim tizimlarining o‘zaro alogasi va dunyo miqyosidagi hamkorlikning
kuchi ko‘proq o‘sadi. Online ta’lim tizimlari, interaktiv darslar va amaliy
mashg‘ulotlar o‘tkazishga imkon beradi. Bu, talabalar uchun o‘rganish jarayonini
yanada qiziqarli va o‘zlashtirilishi uchun qulayliklar yaratadi. Online ta’lim, talabalar
uchun shaxsiy o‘rganishni kengaytirish imkonini beradi. Platformalar o‘zlashtirilgan

dasturlash va uyg‘un ta’lim materiallari orqali har bir talabaning individual talablariga
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qaratilgan darslar tuzishga yordam beradi. Online ta’lim tizimlari, talabalar,
o‘qituvchilar va ota-onalar o‘rtasidagi alogalarni yanada kuchliroq qilishga yordam
beradi. Shu bilan birga, global hamkorlik platformalari va onlayn ochiq jamiyatlari
orqali dunyodagi o‘qituvchilar va talabalar o‘rtasida ta’lim va tajribalar almashish
Imkoniyatini ta’minlaydi.

Online ta’lim tizimlari, o‘qituvchilar uchun talabalar o‘qitish jarayonini kuzatish
va baholashni osonlashtiradi, bu tizimlar, talabalarning faoliyatlarini kuzatib borish,
sinov natijalarini baholash va o‘qituvchilar uchun yaxshi ma'lumotlar olishni
ta’minlaydi. Online ta’lim tizimlari innovatsiyalarni kuzatish va qabul qilishni
osonlashtiradi. Bu, ta’lim sohasida yangi texnologiyalarni ishlab chiqish, o‘rgangan
materiallarni yanada samarali o‘zlashtirish va yangi o‘rganish usullarini amalga
oshirish uchun qulayliklar yaratadi. Online ta’limning rivojlanishi jamiyatning
ta’limning innovatsion yondashuviga qaratilgan sodir bo‘lgan yangiliklarni gabul
qilishida o‘z ahamiyatini o‘z ichiga oladi. Masofaviy ta’lim tizimida yuqorida sanab
o‘tgan qulaylik va saamaradorikga erishamiz, ammo har ganday jarayon
muammolarsiz bo‘lmaydi, bu jarayonning nozik tomoni shundaki, talabalarning o‘quv
jarayonlari va test yechish jarayonlarini nazorat qilishda kamchiliklar ko‘rinadi.

Bunday muammolarni hal qilishda dasturiy ta’minotga talab paydo bo‘ladi.
Talabalar yuzlarini tanish olishda quydagi dasturlash tillarining kutubxonalaridan
foyydalanish mumkun. Python dasturlash sohasidagi eng mashhur tillardan biri bo‘lib,
Python tasvirlarni tanib olishda juda qulay va samarali. Python uchun OpenCV, Pillow,
scikit-image kutubxonalar bizga shunday imkoniyatni beradi. Java dasturlash tilida
murakkab tasvirlarni tanib olishda juda ishonchli bo‘lgan til. Java uchun JavaCV
kutubxonasi yuzni tanib olishda qo‘llaniladigan kutubxona hisoblanadi. Bundan
tashqari Java Sicript, C++ kabi dasturlash tillari ham bizga bunday imkoniyatni bera
oladi. Bu dasturlash tillari va kutubxonalardan foydalanib, tasvirlarni tanib olish, tahlil
qilish, va ma'lumotlarni chiqarishni o‘rganishingiz mumkin. Bu jarayon talabalarni
nazorat qilishda, topshiriglarni mustaqil o‘zari bajarishlarini nazorat qilishda va darsga

gatnashish jarayonida albatta, davomatni avtomatik anigqlashda qo‘llash mumkun. Bu
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jarayonning ishlash prinsipini Python dasturlash tili orqali o‘rganib chiqadigan bo‘lsak,
bu jarayoni tajriba sinovidan samarali o‘tkazib oldik. Jarayon uchun asosiy kerak
bo‘lgan manbalar bu talabalarning rasmlarini baza sifatida foydalanishimizdir. Python
dasturlash tilining OpenCV kutubxonasi hisoblanadi. Bu jarayonida web camera orqali
talabani face id tekshirish orqali jarayonni nazorat qilish mumkun bo‘ladi. Jarayonning
borishi Face ID tizimi foydalanuvchining yuz tasvirlarini olish uchun iPhone yoki iPad
kamera tomonidan yuqori sifatli tasvirlarni olishi kerak.

Bu, yuzning barcha nuqtalarini yaxshi kuzatish va aniglash uchun juda muhimdir.
Tizim olishilgan tasvirlarni ishlash orqali foydalanuvchi yuzini aniglash uchun
belgilangan algoritmlarni ishga tushiradi. Ularining biri, yuzni 3D modelini yaratish va
uning aksini olishdir. Yuzning unique belgilari, masalan, qulug‘ning shakli, ko‘zlar,
qo‘l esonligi va boshqa belgilar yordamida foydalanuvchini aniglash uchun
foydalaniladi. Face ID tizimi uchun murakkab algoritmlar, masalan, convolutional
neural networks (CNNs) va deep learning modellarini ishlatiladi. Bu algoritmlar,
tasvirlardagi yuz belgilari va ularga mos ravishda ishlovchi tizimlar yaratishda yordam
beradi. Face ID tizimi yuzning spatial belgilari, masalan, ko‘zlar orasidagi masofa va
boshqa taqinchi belgilarni o‘rganadi.

Bu belgilar, barcha yuzlar uchun xos va ayrim tasniflanadi. Algoritmni
ishtirokchilar sonini oshirish va to‘g‘ri natijalarni ta’minlash uchun murakkab bir tizim
qurish zarur. Bu, qulaylik va ishonchli xizmat ko‘rsatish uchun kerakli darajadagi
aniqlik va ishonch hosil qilish uchun muhimdir. Face ID tizimi kerakli tizimlar va
protokollar orqali foydalanuvchining ma’lumiyatlarini himoya qiladi va ishonchli
autentifikatsiya jarayonini ta’minlaydi. Uning ayrim tizimlar bilan fargni o‘rganishi va
texnologiyalardan qo‘rqishi kerak. Face ID, yuzning murakkab belgilari va
tasvirlardagi detalarni aniqlash uchun murakkab algoritmlarni ishlatadi va
foydalanuvchining ma'lumiyatlarini himoya qiladi. Bu jarayonning muvaffaqiyatli
bo‘lishi, foydalanuvchilarga ishonchli va xavfsiz autentifikatsiya tizimi taqdim etishga
qaratilgan. Bu jarayonlarning aniq amalga oshirilishi orqali kutilgan natijaga

erishishimiz mumkun bo‘ladi.
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Masofaviy ta’limda talabalar tasvirlarini tanib olish va ularni tahlil qilish,
darslarini boshqarishda quyidagi samarali natijalarni olib keladi. Talabalar tasvirlarini
tanib olish, ularni shaxsiyroq ta’lim tizimiga tushiradi. Har bir talabaning
o‘zlashtirilgan o‘rganish yo‘li va talabalarning tajribasi boyicha maxsus dasturlar va
vazifalar tayyorlanadi. Tasvirlarni tahlil qilish, talabalar bilan turli sohalar bo‘yicha
muhokama va muntazam o°qitishni ta’minlaydi. Bu, turli dasturlash tillari, matematika,
ilmiy fanlar, va boshqalar kabi sohalarda o‘rganishni o‘z ichiga oladi. Har bir
talabaning tasvirlarini tahlil qilish, ularning o‘zlariga mos yondashuvlar va yaxshi
ko‘rish uchun yordam beradi. Bu, talabalarning o‘rganish jarayonida shaxsiy
yondashuv olishlarini ta’minlaydi. Tasvirlarni tahlil qilish, darslarini boshqarishda
o‘zlashtirilgan o‘rganish yo‘llarini aniglashga yordam beradi.

Bu, talabalarning kuchli va kamchiliklarini aniglab chiqish, ularning o‘rganish
jarayonini yo‘qotish va turli turdagi dasturlar orqali o‘zlashtirilgan o‘rganishni
ta’minlashga imkon beradi. Tasvirlarni tahlil qilish va darslarini boshgqarish,
o‘qituvchilarga turli turdagi darslarni boshqarishda yordam beradi. Bu, o‘qituvchilarga
turli talabalarning o‘rganish ko‘nikmalarini va xohishlarini tushuntirishga yordam
beradi va ularni o‘zlashtirilgan yondashuv va o‘rganish yo‘llarini aniglashga imkon
beradi. Tasvirlarni tanib olish va ularni tahlil qilish, ta’lim sifatini oshirishga imkon
beradi. Bu, o‘qituvchilar va talabalar uchun turli dasturlar va vazifalar tayyorlash va
darslarini boshqarish jarayonini samarali qilishga yordam beradi. Tasvirlarni tahlil
qilish va darslarini boshqarish, talabalar va o*qituvchilar uchun natijalarni kuzatish va
baholashda yordam beradi. Bu, ta’lim jarayonini samarali boshqarish va turli turdagi
dasturlar orgali o‘rganishni o‘zlashtirish imkonini beradi. Ular tasvirlarni tanib olish
va ularni tahlil qilish, masofaviy ta’limda turli sohalar bo‘yicha samarali o‘rganishni
ta’minlaydi va o‘qitish jarayonini samarali boshqarishga imkon beradi. Bu, talabalar
va o‘qituvchilar uchun o‘rganishni qulay va samarali qiladi va ta’lim sifatini oshirish
uchun zarur bo‘lgan resurslar va imkoniyatlar bilan ta’minlaydi. Izlanishlarim orqali
yakuniy xulosam shu bo‘ldiki, masofaviy ta’lim tizimini olib borishda yuzni tanib olish
va nazorat qilish muhim jarayon hisoblanib ta’lim tizimida olinishi kerak bo‘lgan
bilimlarning o‘zlashtirilishida to‘g‘ri yo‘naltishga yordam berar ekan.
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TOG* VA TOG* OLDI HUDUDLARIDA YER OSTI SUV RESURSLARINING
IFLOSLANISH XUSUSIYATLARI

Pozilov Mamajon Narzikulovich
Xamidov Sobir Xodiyevich
Jizzax politexnika instituti
https://doi.org/10.5281/zen0do.10839981

ANNOTATSIYA
Magolada Turkiston tog* tizmalari tog‘ va tog‘ oldi hududlari yer osti suvlari
sathi, yer osti suv konlarining foydalanish zaxiralari, ularning o ‘zgarishi, suv olish
inshoatlarida yer osti suvlarini sifati tasnifi o rganilgan.

Kalit so “zlar: grunt suv, litologik tarkib, izotop, relyef, biogen.

ABSTRACT
The article examines the level of underground water in mountain and sub-
mountain regions of Turkestan mountain ranges, reserves of underground water
deposits, their changes, classification of groundwater quality in water intake facilities.
Key words: ground water, lithological composition, isotope, relief, biogen.

Turkiston tizmasi — Hisor-Oloy tog* sistemasiga kiruvchi tog‘lardir. U O‘zbekiston
va Tojikiston hududida joylashgan. Sirdaryo va Zarafshon oralig‘ida suvayirg‘ich,
sharqdan g‘arbga Mastchoh tog* tugunidan Zarafshon daryosining o‘rta oqimigacha
350 km ga cho‘zilgan, eni 60 km dan ziyod. Sharqda, So‘x daryosining boshlanish
qismida, Olay tog‘lardan Mastchoh tog‘ tuguni orqali ajraladi, g‘arbda Parmontepa
qal’asi yaqinida tugaydi. Turkiston tizmasi Farg‘ona vodiysini sharq tomondan,
Mirzacho‘Ini g‘arb tomondan o‘rab turadi. Uning shargiy gismi baland (5000-5400 m),
qor va muzliklar bilan qoplangan. G*arbiy qismi (Chumgqartov) past (2600-3400 m).
Eng baland joyi sharqda 5680 m (Piramida cho‘qqisi), g‘arbda Bozorxonim cho‘qqisi
(3405) shimoliy g‘arbiy qismi Molguzar tog‘laridan iborat. Bular bir-biridan Sangzor
daryosi bilan ajralgan. Nurota tog‘larini ham Turkiston tizmasining davomi deb
hisoblaydilar. U Molguzardan Ilono‘tti tog® yo‘lagi orqali ajralgan. Shimoliy yon
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bag‘rining sharqida Bo‘ragan, Bosmondiq, Ogsuv, Laylak, Isfara kabi soylar gor va
muzliklardan suv oladi. G‘arbda Sangzor daryosining chap irmogqlari: Guralash,
Boyqung‘ir, Ko‘kjar, Tangatopdi, Jumjum, Baxmazar soylari qor va bahorgi yomg‘ir
suvlaridan to‘yinadi. Yillik yog‘in 600-700 mm dan ziyod. Yog‘inning bir qismi qor
shaklida tushadi. Qorning galinligi 15-30 sm, ayrim joylarda 1 m gacha bo‘lib, mart
oyigacha, balandroqg joylarda may oyigacha erimaydi. Turkiston tizmasining shargiy
qismida muzlik ko‘p.

Molguzar tog‘lari — Turkiston tizmasining shimoliy etaklari (Jizzax viloyati)dagi
tog‘lar hisoblanadi. Molguzar nomini tadqiqotchilar mor — ilon izi yo‘l yoki marg‘zor
— maysazor so‘zlaridan deb izohlaydilar. Tog‘lar janubi-shargdan shimoli-g‘arbga
yo‘nalgan. Uzunligi 70 km. Eng baland joyi (Qizilchagat balandligi) 2620 m. Nurota
tizmasidan Ilono‘tti tog* yo‘lagi orqali ajralgan. Shimoli-sharqiy yon bag‘irlaridan
boshlanadigan ko‘pgina soylarning (Zominsuv, Pishag‘arsoy, Ravotsoy va boshqalar.)
konus yoyilmalari qo‘shilishidan prolyuvial shleyf vujudga kelgan. Janubi-g*arbiy yon
bag‘ri Sangzor daryosi vodiysiga tik tushgan. Yillik yog‘in migdori 440 mm[1, 2].

Demak bu yerda yer osti suvlari muz, qor, yomg‘ir, daryo va ko‘l suvlarining
shimilishidan to‘yinib turadi. Binobarin, ularning suvi asosan chuchuk va toza bo‘ladi.
Shu sababli grunt suvlarining to‘planish miqdori tog‘larning relyefiga, litologik
tuzilishiga, iqlimiga, o‘simlik bilan qoplanganligiga bog‘liq holda hamma qismida bir
xil emas. Tog‘lardan eng ko‘p grunt suvlarining to‘planishi 1500 metrdan 3000-3500
metr balandliklardagi tog‘larning g‘arbiy yonbag‘irlariga to‘g‘ri keladi. Chunki bu
balandlikdagi tog‘larning g‘arbiy yonbag‘irlariga yog‘inlar eng ko*p tushadi, ogibatda
grunt suvlari ko*p to‘planadi.

Molguzar tog® mintagasida grunt suvlarining miqdori ancha katta. Tog*
mintagasidagi grunt suvlarining migdori sekundiga 1250 m? dan (yiliga 40,0 km? dan)
ortiq bo‘lib, ular tog‘oldi va tekislik mintaqasidagi yer osti suvlarini to‘yintirib turishda
ishtirok etadi. Bu hududdagi yer osti suvlarining dinamik zahirasi S.Sh. Mirzayev, H.1.
Valiyevlarning hisobiga garaganda sekundiga 1038,1 metr3[3, 4].

Jizzax viloyati asosiy daryosi bo‘lgan Sangzor va Zominsuv daryolari Turkiston
tog‘ tizmalaridan boshlanadi.

Sangzor daryosi Chumgor tog‘ tizmasi shimoliy yonbag‘ridan boshlanib,
Furalash va Jontaka soylarining qo‘shilishidan yuzaga kelib, Molgo‘zar tog* tizmasini
yoqalab o‘tib Jizzax vohasiga keladi. Uzunligi 123 km ni tashkil etadi. Sangzor daryosi
havzasi maydoni 2526 km?, o‘rtacha ko‘p yillik suv sarfi Eskituyatortar kanali quyilish
joyidan yuqorida (Gulgishloq yonida) 1,7 m?/sek ga teng. Biroq shuni e’tiborga olish
kerakki, Gulgishlogdan o‘tgach, Sangzor daryosiga Zarafshon daryosidan suv oladigan
Eskituyatortar kanali kelib quyiladi. Sangzor daryosi Jizzax voxasiga kiraverish joyida
ko‘p yillik o‘rtacha suv sarfi 4 m®/sek ga teng. Eng ko‘p suv sarfi 8,17 m?/sek, kami
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0,6 m’/sek tashkil etadi. Sangzor daryosi qor suvlaridan to‘yinadigan daryolar
turkumiga kiradi. Asosiy suv oqimi (60%) mart-may oylariga to‘g‘ri keladi, eng kam
suv avgust-sentyabr oyiga to‘g‘ri keladi.

Turkiston tog‘ tizmalarida paydo bo‘lgan Qashga suv, Qizilmazor, Kulsuv
soylarining Suffa platosida qo‘shilishidan Yettikechuvsoy hosil bo‘ladi.
Yettikechuvsoyni Galdiravutsoy bilan qo‘shilishdan Zominsuv daryosi yuzaga keladi.
Zominsuvning suv yig‘ilish maydoni 709 km?, suv yig‘ilish maydonining o‘rtacha
balandligi 2094 m, o‘rtacha ko‘p yillik suv sarfi 2,0 m%/sek, eng ko‘pi 2,37 m?/sek, eng
kami 0,8 m?/sek tashkil etadi. O‘rtacha ogim moduli esa 2,8 1/sek’km? ga teng. Uzunligi
41 km tashkil etadi. Daryo mavsumiy qor suvlaridan to‘yinadi, to‘lin suv davri mart-
iyun oylariga to‘g‘ri keladi. Yilning boshga oylarida juda kam suv oqadi. Zomin
shahridan boshlab, daryoning suvi ko‘pgina ariglarga bo‘linib ketadi. Zominsuv qor-
yomg‘ir suvlar hisobiga to‘yinadigan daryolar turkumiga kiradi. 80% oqim mart-aprel
oyiga to‘g‘ri keladi[5-8].

Turkiston tog* tizmalarida ogar suvlardan tashqari yer osti suv konlari ham
mavjuddir. Turkiston tog‘ va tog* oldi hududi kompleks tabiiy sharoitlari - geologik
tuzilishi, relyefi, iqlimi, tarqalgan tog* jinslarni litologik tarkibi va tabiatning boshqa
omillari tog‘larda yoriqg-karst suvlar, tog* oldi zonalarda, daryo konus yoyilmalarda va
daryo o‘zanlarida grunt suvlari, gattiq gatlamlar orasidagi bosimli suvlar paydo
bo‘lishi, shakllanishi, harakatlanishi va tarqalishi jihatdan va xalq xo‘jaligini turli
soxalarida texnik-igtisodiy tomonidan foydalanish imkonini beradigan yer osti suv
konlarini paydo qilgan. Xududda har xil gidrogeologik, gidrogeoximik, gidrodinamik
va boshqa hususiyatlarga ega bo‘lgan bir nechta yer osti suv konlari mavjuddir.

Tog® mintaqasidagi grunt suvlari qor, yomg‘ir suvlarining tektonik uzilmalar
zonasidagi yoriqlarga shimilishidan vujudga keladi. Shu sababli grunt suvlarni
to‘planishi keng yirik tektonik uzilmalarning ohaktosh tog‘ jinslari tarqalgan joylarda
sodir bo‘ladi, natijada katta suv sarfiga ega bo‘lgan buloglarni hosil giladi. Bularga
Shimoliy Chumgqortog‘ tektonik uzilmasida paydo bo‘lgan Novka, Turkiston-Oqtog*
tektonik uzilmasining Molgo‘zarda hosil qilgan Avliyo kabi yirik buloglar misol
bo‘ladi. Bu buloglarning suvlari o‘ta toza, chuchukdir. Bu buloglarning 30 yillik
tekshirishlar natijasi shuni ko‘rsatdiki, bulogning suvini kimyoviy va izotop tarkibi
umuman o‘zgarmaydi, miqdor jihatdan o‘zgarishi yil fasllardagi mavsumiy qor va
yomg‘irlarni miqgdoriga bog‘liq ekan.

Tog* oldi va tog® oralig‘idagi botiglarda grunt suvlari yog‘inlardan, daryo,
kanal (ariglar), suv omborlardan sizgan suvlardan hamda tog® mintaqasidan
yoriglar va tektonik wuzilmalar orqgali oqib (sizib) kelayotgan suvlar hisobiga
to‘yinadi. Bu mintaqalarda grunt suvlari tabily sharoitiga ko‘ra faqatgina
Sangzor daryosi o‘zanida Ravot, Zominsuv daryolarining konus yoyilmalarida,
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Shimoliy Nurota tog‘larini shimoliy yon bag‘irlarida chuchuk bo‘lib, qolgan
joylarda sho‘r, yer osti grunt suvlarini sho‘rligi 2 grammdan oshib ketadi.

Sangzor daryosi konus yoyilmasida joylashgan Sangzor yer osti suv konida yer
osti suvlari to‘rtlamchi davrning xarsang-shag‘al yotqiziglarida tarqalgan. Bu konning
suvlari Sangzor daryosining suvi shimilishidan paydo bo‘ladi va kondan loyihadagi
talablarga rioya gilmasdan suv olinsa, daryo oqar suvi kamayib ketib umumiy suv
balansi buzilishiga olib keladi. Konning tabiiy suv resurslari 259,2 ming m*/kun tashkil
etadi. Hozirgi paytda Jizzax viloyatining asosiy suv tortish inshoatlari ana shu yer osti
suv konida joylashgandir. Kondan suv tortish inshoatlar orqali 123,75 ming m*/kun yer
osti suvi olinmoqda, shundan 18,01 ming m>/kun gishloq aholisini suv bilan ta’minlash
uchun ishlatilmogda. Yer osti suvlarning sifati yaxshi, ammo konus yoyilmaning
chekka gismlarida yer osti suvlari sho‘rroqdir va sho‘rligi 1,5 g/l dan oshadi. Konning
yer osti suvlari qattiglik darajasi yuqori bo‘lib, 9,8-10,5 mgekv/I tashkil etadi. Hozirgi
kunda yer osti suv konining suvini Fallaorol shahridan oqib chigqan gaytarma zax
suvlar ifloslantirmoqda. Demak, yer osti suvlari ifloslanishi xududda hosil bo‘layotgan
ifloslantiruvchi manbalarga bog‘ligdir. Shuning uchun suv tarkibidagi biogen
moddalar - ammoniy (16,5-18,0 mg|l), nitrit (0,50-0,80 mg|l), nitrat (8,5-10,0 mg|l),
fosfat (8,0-9,5 mg|l), sulfat (110,0-120 mg|l) va xlorid (340-350 mg|l) ionlarining
miqdori tog‘ va tog‘ oldi zonalar ko‘rsatkichi me’yoriga nisbatan yuqoridir. Suv
tarkibidagi og‘ir metallar (temir) miqdori (0,6-0,8 mg/l) suv sifat ko‘rsatkichi
normativiga nisbatan yugqori.

Ravot yer osti suv koni Jizzax va Zarbdor tumanlar hududida joylashgan. Yer osti
suvi Ravotsoy konus yoyilmasida neogen-to‘rtlamchi davr prollyuvial qumtosh-
shag‘al yotqiziqlarida tarqalgan. Konning suvlari Ravot daryosi, Molgo‘zar tog‘ining
shimoliy yonbag‘ridagi soylar, jilg‘alar suvi sizilishi va sug‘oriladigan maydonlardagi
suvlarni shimilishidan paydo bo‘lgan. Konning suvini tabiiy resursi 73,44 ming m3/kun
ga teng. Yer osti suv konning g‘arbiy qismida sho‘rligi 1,5 g/l gacha bo‘lgan yer osti
suvlari tarqalgan bo‘lib, qolgan qismida yer osti suvini sifati yaxshi.

Zomin tumani hududida Zomin yer osti suv koni joylashgan. Yer osti suvi bu
yerda ham Zomin daryosini konus yoyilmasida neogen-to‘rtlamchi davrga mansub
prollyuvial harsang-qumtosh, shag‘al yotqiziglarida tarqalgan. Konda suv janubiy
tomonda Zominsuv daryosi va soylarni suvini shimilishidan, shimoliy tomonda
kanallar va sug‘oriladigan maydonlarda suvni sizilishidan paydo bo‘lgan. Konning
suvini tabiiy resursi 155,9 ming m?/kunga teng. Yer osti suv konining suvini sifati
yaxshi, biroq shimoliy qismida sho‘rligi 1,5 g/l dan ortiq bo‘lgan suvlar ham tarqalgan.

Jizzax viloyatini sharqiy qismida Xovos yer osti suv koni joylashgan. Yer osti
suvi tog* oldi zonasining neogen-to ‘rtlamchi davrining qumtosh-shag‘al yotqiziglarida
tarqalgan. Konda suv Turkiston tog* tizmasining shimoliy yon bag‘ridagi soylarning
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suvini sizilishidan va kanal, sug‘oriladigan maydonlarda suvning shimilishidan paydo
bo‘ladi. Konning suvini tabiiy resursi 380 ming m>/kunga teng, lekin bu suvlarning
sho‘rligi 1,5 g/l va undan yuqori bo‘lgani uchun iqtisodiyot uchun ahamiyatga ega
emas.

Yer osti suv konlarining foydalanish zaxiralari yillar davomida o‘zgarib turdi.
1-jadval

Turkiston tog‘ tizmalari hududidagi yer osti suv konlarining foydalanish
zaxiralarining 1990-2020-yillar orasida o‘zgarishi

Foydalanish
Yer osti suv konlar | zaxirasi, m*/sek Qidirish davom | Ifloslanish,
nomi 1990 etishi, m*/sek m?/sek

il 2020 yil
Ravot 0,4 0,95 0,55 -
Zomin 1,0 1,9 0,9 -
Yugori Sangzor 2,85 0,95 - 1,9
Sangzor 2,1 1,9 - 0,2

Hozirgi kunda hududning yer osti suvlarining tabiiy resurslari mintagaviy
foydalanish zaxirasini umumiy miqdoriga nisbatan 65,5% tashkil etadi. Shundan
sho‘rlanishi 1 g/l gacha bo‘lgan suvlar 67,4% ga, 1,5-3,0 g/l gacha — 27,6% ga va 3-5
g/l gacha bo‘lgan suvlar 4,96% ga tengdir.

Tog* va tog® oldi hududida yer osti suvlarini sathi o‘zgarib turadi. 1980-yildan
boshlab yer osti suv sathi ko‘tarilgan bo‘lsa, 1990-yillar kelib yer osti suv sathi
kamaygan. 2005-yildan boshlab esa suv sathi yana osha boshlagan, 2015-yilga kelib
esa suv sathini kamayishi boshlangan. Buni 1990 va 2015-yillar atrofida
yog‘ingarchilik kam bo‘lganligi va qish faslida kam qor yoqqanligi bilan izohlash
mumkin.

Yer osti suv resurslaridan foydalanish uchun suv olish inshoatlari qurilgan. Suv
olish inshoatlarida yer osti suvlarining sifati muntazam o‘rganib boriladi. Uni
tarkibidagi moddalarni ko‘payishi yoki kamayishi suv resurslarining ifloslanishi,
aksincha tozalanishi to‘g‘risida ma’lumotlar yig‘ilida. Tog® xududida qurilgan suv
olish inshoatlarida yer osti suvlarini sifati tasnifi 2-jadvalda keltirilgan.
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2-jadval
Turkiston tog‘i va tog® oldi hududlarda suv olish inshoatlarida yer osti
suvlarini sifati tasnifi

. Inshoatni . .| Umumiy
Suv olish Sho‘rli-
SUv oISt .| qurilgan NO;~ | NH4" S04 © T-eL qattigligi,
inshoatini nomi o mg/l 3
Yili mmol-dm
Toshloq 1991 12 0 158 625 2,8
Sangzor 1991 0 0 546 1222 11,0
(qishloq)
A.Temur 1989 64 0 158 510 6,2
Dashtobod 1981 0 0 598 1382 9,8
O‘zbekiston 1991 0 0 158 500 6,8
Zomin 1990 0,1 0 121 400 4,9

Jadvaldan kurinib turibdiki, = Dashtobod va Sangzor(gishlog) suv olish
inshoatlarida suvning sho‘rlanishi va qattigligi yuqoridir, lekin Zomin suv olish
inshoatida suvning sifati yaxshi, bundan chigdi Dashtobod va Sangzor suv olish
inshoatlar oldida ifloslantiruvchi manbalar ko‘p, shuning uchun yer osti suvlari
ifloslanmoqda, ya’ni suv resurslarining sho‘rligi va qattigligi o‘zgarmoqda, buning
natijasida iqtisodiy zararni yuqori bo‘lishi kuzatilmoqda.

Aynigsa suv tarkibidagi moddalar miqdori o‘zgarishi dinamikasini o‘rganish orqali
shu narsa aniglandiki, ogar va yer osti suv tarkibidagi moddalar migdori yildan yilga
intensiv ravishda oshib bormoqda. Bunda suv tarkibi yil fasllarini o‘zgarishi bilan
o‘zgarib turadi. Yoz faslida oqar suv tarkibidagi moddalar miqdori eng yuqori
giymatga egadir. Chunki yoz faslida kimyoviy va biokimyoviy jarayonlar tezlashadi,
haroratning oshishi suvli sharoitda moddalar orasida sodir bo‘layotgan kimyoviy va
biokimyoviy reaksiyalar tezligini oshiradi. So‘ngra suvda asta-sekin kimyoviy va
biokimyoviy muvozanat garor topadi. Ushbu holatda organik, noorganik, mexanik va
bakterialik moddalar suv sifat ko‘rsatkichlarini normativdan oshishiga olib keladi.

Bahor faslida suv tarkibidagi ammoniy ionining migdori 2,0-2,5 mg/l, suvni
sho‘rligi 800-950 mg/1 teng bo‘lib, suv tarkibidagi moddalar miqdori qattiq zarrachalar
miqdoriga proporsional ravishda o‘zgarmoqda. Suv tarkibidagi moddalar miqdorini
kamayishiga suvda erigan organik va noorganik moddalarni gattiq zarralar yuzasiga
adsobrsiyalanishi va og‘irlik kuchi ta’sirida suv tubiga cho‘kishi sabab bo‘lmoqda.
Shuning uchun bahor faslida biogen moddalar migdori yozgi faslga nisbatan kam
bo‘ladi.

Shunday qilib, Turkiston tog‘i va tog* oldi hududida yer osti suvini ifloslanishini
o‘rganish orqali suv resurslarini muhofaza qilish va undan oqilona foydalanish chora-
tadbirlarini ishlab chigish mumkin.
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ABSTRACT

This study explores the possibilities of using acetate threads in the textile industry.
Acetate, a synthetic fiber derived from cellulose, has unique properties that make it
suitable for various textile applications. The research investigates the potential
benefits and challenges of incorporating acetate threads into different textile products,
such as clothing, upholstery, and technical textiles. Additionally, the study examines
the environmental impact and sustainability aspects associated with acetate thread
production and usage in the textile industry.

Key words: Acetate threads, textile industry, synthetic fiber, cellulose-derived,

properties, applications, clothing, upholstery, technical textiles, environmental impact,
sustainability.

TO‘QIMACHILIK SANOATIDA ASETAT IPLARINI QO‘LLASH
IMKONIYATLARI

Tadjibayev Anvar Avazovich
“Texnik jihatdan tartibga solish, standartlashtirish, sertifikatlashtirish va metrologiya
sohasida davlat nazorati departamenti” da yetakchi mutaxassis
anvartadjibayev@yandex.ru

ANNOTATSIYA
Ushbu tadgiqot to ‘gimachilik sanoatida asetat iplarini go ‘llash imkoniyatlarini
o ‘rganadi. Tsellyulozadan olingan sintetik tola bo‘lgan asetat o‘ziga xos
xususiyatlarga ega bo‘lib, uni turli to‘gimachilik mahsulotlariga moslashtiradi.
Tadgigot kiyim-kechak, goplama va texnik to ‘qimachilik kabi turli xil to ‘gimachilik
mahsulotlarida asetat iplaridan foydalanishning mumkin bo‘lgan afzalliklari va
muammolarini o ‘rganadi. Bundan tashqgari, tadgiqot to ‘gimachilik sanoatida asetat
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iplarini ishlab chigarish va ulardan foydalanish bilan bog ‘liq atrof-muhitga ta 'sir va
barqgarorlik jihatlarini o ‘rganadi.

Kalit so ‘zlar: atsetat iplari, to ‘gimachilik sanoati, sintetik tola, tsellyuloza hosilasi,
xossalari, go ‘llanilishi, kiyim-kechak, pol goplamalari, texnik to ‘gimachilik, atrof-
muhitga ta 'siri, ekologik tozaligi.

Introduction

Acetate threads have been used in the textile industry for many years, mainly in the
production of luxurious fabrics and garments. However, as new technologies and
innovations emerge, there are increasing possibilities for the use of acetate threads in
various applications within the textile industry. This article aims to explore the
potential uses and benefits of acetate threads in the textile industry. The use of acetate
threads in the textile industry has become an intriguing topic due to their potential
applications in various textile products. Acetate threads, derived from cellulose, are
known for their lustrous appearance, soft texture, and excellent draping qualities. These
characteristics make them suitable for a wide range of textile products such as clothing,
linings, and home furnishings. This has sparked interest in exploring the possibilities
of incorporating acetate threads into the textile manufacturing process.

Situation in Uzbekistan:

Uzbekistan has a rich history in textile production and is known for its cotton
cultivation and garment manufacturing. With the growing demand for sustainable and
innovative materials in the textile industry, Uzbekistan has the opportunity to explore
the use of acetate threads as an alternative or complementary material to traditional
textiles. The country’s abundant reserves of natural resources, including cellulose-
based raw materials, provide a promising foundation for developing a domestic acetate
thread production industry. Additionally, Uzbekistan’s focus on modernizing its textile
sector and attracting foreign investment presents an opportunity to integrate acetate
threads into the country’s textile value chain.

Furthermore, with the increasing global demand for eco-friendly and sustainable
textiles, Uzbekistan can position itself as a supplier of high-quality acetate-based textile
products while leveraging its existing infrastructure and expertise in the field. There is
significant potential for Uzbekistan to tap into the possibilities of using acetate threads
in its thriving textile industry, contributing to both economic growth and environmental
sustainability.

Methods
The use of acetate threads in the textile industry involves several methods and
processes. These include spinning acetate fibers into yarns, weaving or knitting them
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into fabrics, and treating them with various finishes to enhance their properties.
Additionally, research and development efforts are underway to improve the
performance and versatility of acetate threads through advanced manufacturing
techniques.

1. Spinning: Acetate threads can be produced through the process of spinning,
where cellulose acetate is dissolved in a solvent and extruded through spinnerets to
form continuous filaments.

2. Weaving: Acetate threads can be woven into fabrics using traditional weaving
techniques, creating a variety of textures and patterns suitable for clothing, upholstery,
and other textile applications.

3. Knitting: Acetate threads can also be used for knitting, allowing for the creation
of lightweight and breathable fabrics that are suitable for garments such as dresses,
blouses, and lingerie.

4. Blending: Acetate threads can be blended with other fibers such as cotton,
polyester, or wool to improve the overall performance and characteristics of the fabric,
such as increased durability or wrinkle resistance.

5. Dyeing: Acetate threads can be easily dyed with both natural and synthetic dyes,
allowing for a wide range of color options for textile products.

6. Finishing: Various finishing treatments can be applied to acetate fabrics to
enhance their properties, such as anti-static treatments or flame retardant coatings.

7. Sustainable practices: Exploring the use of recycled acetate threads in textile
production to reduce environmental impact and promote sustainability within the
industry.

8. Research and development: Investing in research to innovate new
manufacturing processes or technologies that enhance the performance and versatility
of acetate threads in textiles.

Results

One potential application of acetate threads is in the production of sustainable
textiles. Acetate is derived from cellulose, making it a renewable and biodegradable
material. As sustainability becomes increasingly important in the textile industry,
acetate threads offer a viable option for eco-friendly fabric production.

Furthermore, acetate threads possess unique properties such as a soft hand feel,
drapability, and a lustrous appearance. These characteristics make them suitable for
creating elegant and high-quality textiles used in fashion apparel, lingerie, home
furnishings, and other luxury goods.

In addition to its aesthetic appeal, acetate threads also offer functional benefits such
as moisture-wicking properties and resistance to wrinkles. These qualities make acetate
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fabrics ideal for activewear and performance garments where comfort and durability
are essential.

Discussion

The possibilities of using acetate threads in the textile industry are vast. With
advancements in manufacturing techniques and an increased focus on sustainability,
acetate stands out as a promising material for creating innovative textiles that meet both
aesthetic and functional requirements.

Moreover, as consumer demand for eco-friendly products continues to grow, the
use of acetate threads can contribute to reducing the environmental impact of textile
production. By incorporating sustainable materials like acetate into their collections,
manufacturers can align with market trends while promoting responsible practices
within their supply chains.

Conclusion

In conclusion, the potential uses of acetate threads in the textile industry are diverse
and promising. From sustainable fabric production to high-performance textiles,
acetate offers a range of benefits that can contribute to innovation and sustainability
within the industry. As research and development efforts continue to expand the
capabilities of acetate fibers, we can expect to see their widespread adoption across
various sectors of the textile market.
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ABSTRACT
This paper explores the possibilities of improving the quality of non-woven fabrics
through various techniques and processes. Non-woven fabrics are widely used in
industries such as healthcare, automotive, and construction, and enhancing their
quality can lead to better performance and durability. The study investigates potential
methods for increasing strength, durability, and uniformity of non-woven fabrics, with
a focus on improving the overall quality.
Key words: Non-woven fabrics, quality improvement, strength enhancement,
durability, uniformity, manufacturing techniques.

NOTO‘QIMA MATOLAR SIFATINI OSHIRISH IMKONIYATLARI

Tadjibayev Anvar Avazovich
“Texnik jihatdan tartibga solish, standartlashtirish, sertifikatlashtirish va metrologiya
sohasida davlat nazorati departamenti” da yetakchi mutaxassis
anvartadjibayev@yandex.ru

ANNOTATSIYA

Ushbu magola turli texnika va jarayonlar orgali to ‘gilmagan matolarning sifatini
yaxshilash imkoniyatlarini o‘rganadi. To‘gilmagan matolar sog‘ligni saglash,
avtomobilsozlik va qurilish kabi sohalarda keng qo ‘llaniladi va ularning sifatini
oshirish yaxshi ishlash va chidamlilikka olib kelishi mumkin. Tadgigot umumiy sifatni
yaxshilashga e‘tibor qaratgan holda, to‘gilmagan matolarning mustahkamligi,
chidamliligi va bir xilligini oshirishning potentsial usullarini o ‘rganadi.

Kalit se‘zlar: To ‘gilmagan matolar, sifatni yaxshilash, mustahkamlikni oshirish,
chidamlilik, bir xillik, ishlab chigarish texnikasi.
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Introduction

Non-woven fabrics are a versatile and widely used material in various industries
such as healthcare, automotive, construction, and consumer goods. These fabrics are
known for their lightweight, cost-effective, and durable properties, making them
popular for a wide range of applications. However, there is always room for
improvement in terms of enhancing the quality of non-woven fabrics. This article aims
to explore the possibilities of increasing the quality of non-woven fabrics by examining
various methods and technologies. Non-woven fabrics have become increasingly
Important in various industries due to their versatility and cost-effectiveness. In
Uzbekistan, the non-woven fabric industry has been growing steadily, but there is a
need to focus on increasing the quality of these fabrics to meet international standards
and cater to a broader range of applications.

Uzbekistan has a significant potential for the production of high-quality non-woven
fabrics, given its abundant natural resources and skilled labor force. However, there
are challenges that need to be addressed, such as improving manufacturing processes,
enhancing raw material quality, and implementing advanced technologies.

By exploring the possibilities of increasing the quality of non-woven fabrics in
Uzbekistan, the country can position itself as a competitive player in the global market.
This could lead to greater export opportunities and economic growth while meeting the
increasing demand for high-quality non-woven fabrics in various sectors such as
healthcare, agriculture, automotive, and construction.

Investing in research and development, fostering collaborations with international
partners, and implementing stringent quality control measures are some of the
strategies that Uzbekistan can consider to elevate the standards of its non-woven fabric
industry. With concerted efforts and strategic planning, Uzbekistan can capitalize on
the potential of its non-woven fabric sector and contribute to its overall economic
development.

Methodology

Several methods can be employed to enhance the quality of non-woven fabrics.
One approach is to use advanced manufacturing techniques such as spunbonding,
meltblowing, or needle punching to create fabrics with higher strength and uniformity.
Additionally, incorporating innovative fibers and additives into the fabric matrix can
improve its properties, such as breathability, water resistance, or fire retardancy.
Another method involves optimizing the bonding process during fabric formation to
achieve better mechanical integrity and surface characteristics.

= Literature Review: Conduct an extensive review of existing research on non-
woven fabrics, including their manufacturing processes, properties, and quality control
measures.
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= Material Selection: Evaluate different raw materials used in non-woven fabric
production and their impact on the quality of the final product. Consider factors such
as fiber type, size, and blend ratios.

= Process Optimization: Study the various manufacturing processes involved in
non-woven fabric production, such as web formation, bonding techniques, and
finishing treatments. ldentify potential areas for improvement to enhance fabric
quality.

= Quality Control Measures: Investigate the use of testing methods and standards
to assess the quality of non-woven fabrics, including tensile strength, abrasion
resistance, air permeability, and dimensional stability.

= Innovation in Technology: Explore new technologies or machinery that could
improve the efficiency and quality of non-woven fabric production, such as advanced
bonding methods or novel material handling techniques.

= Environmental Impact: Consider the environmental sustainability of non-woven
fabric production and explore ways to increase quality while minimizing waste and
energy consumption.

= Collaboration with Industry Experts: Engage with industry professionals and
experts in non-woven fabric manufacturing to gain insights into best practices for
improving fabric quality.

= Pilot Studies: Conduct small-scale trials or pilot studies to test potential
improvements in raw materials, processes, or technologies before implementing them
on a larger scale.

= Comparative Analysis: Compare the performance of improved non-woven
fabrics with existing products in terms of key quality attributes to validate the
effectiveness of proposed enhancements.

= Continuous Improvement Plan: Develop a systematic approach for ongoing
evaluation and enhancement of non-woven fabric quality based on feedback from
stakeholders and market demands.

Results

By implementing these methods and technologies, it is possible to achieve several
Improvements in non-woven fabric quality. For instance, using finer denier fibers can
result in a softer hand feel and higher tensile strength. Incorporating antimicrobial
agents or nanomaterials can enhance the fabric’s performance in healthcare
applications. Furthermore, optimizing process parameters during manufacturing can
lead to improved uniformity and reduced defects in the final product.

Discussion

The enhanced quality of non-woven fabrics opens up new opportunities for their
utilization in demanding applications such as filtration media, protective apparel,
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geotextiles, and industrial wipes. Improved properties like increased strength,
breathability, or barrier performance can lead to better performance and durability in
end-use products. Moreover, these advancements can also contribute to sustainability
by extending product lifespan or enabling recyclability. Increasing the quality of non-
woven fabrics is an important topic that can have a significant impact on various
industries such as healthcare, automotive, construction, and more. There are several
possibilities for improving the quality of non-woven fabrics, including:

1. Advanced raw materials: Using high-quality raw materials such as fibers and
polymers can improve the overall strength, durability, and performance of non-woven
fabrics. Research and development in this area can lead to the discovery of new
materials with enhanced properties.

2. Innovative manufacturing techniques: Invest in advanced manufacturing
technologies such as meltblown, spunbond, or needlepunching to create non-woven
fabrics with better uniformity and strength. Process optimization and automation can
also contribute to higher quality production.

3. Functional finishes: Applying functional finishes or treatments to non-woven
fabrics can enhance their properties such as water repellency, flame resistance,
antimicrobial properties, and more. This can expand their potential applications and
increase their value.

4. Quality control measures: Implementing strict quality control measures
throughout the production process can help identify defects early on and ensure that
only high-quality fabrics are released to the market.

5. Sustainability focus: Incorporating sustainable practices into the production of
non-woven fabrics, such as using recycled materials or reducing energy consumption,
can improve their overall quality while also meeting environmental standards.

6. Collaboration and research: Encouraging collaboration between industry
stakeholders, research institutions, and academia can lead to innovations in material
science, manufacturing techniques, and applications for non-woven fabrics.

7. Testing and certification: Establishing industry standards for non-woven fabric
quality through rigorous testing and certification processes can provide assurance to
consumers and businesses regarding the performance and reliability of these materials.
By exploring these possibilities and investing in research and development efforts
focused on improving the quality of non-woven fabrics, it is possible to unlock new
opportunities for innovation and growth in various industries that rely on these versatile
materials.

Conclusion

In conclusion, exploring the possibilities of increasing the quality of non-woven
fabrics through advanced manufacturing techniques and material innovations holds
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great promise for enhancing their performance across diverse applications. By
continuously pushing the boundaries of fabric engineering and technology integration,
we can unlock new potential for non-woven fabrics and meet evolving market demands
for higher-performing materials.
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ANNOTATSIYA
Magolada toponimlar shakllanishining hududiylik  xususiyatlari  aholi
manzulgohlarining ayrim turlarini yoritish asosida ta’riflangan hamda ularning
geografik-etimologik jihatdan shakllanishi bayon etilgan, aholi punktlari nomlarining
tabiiy geografik xususiyatlari asosida tasnifiy birliklari ajratilgan.
Kalit so “zlar: hududiylik, geografik nom, aholi manzilgohlari nomlari.

KIRISH.

Kishilar biror hudud hagida anigroq tassavvur hosil gilishi uchun eng avvalo shu
hududning geografiyasini bilishi zarur bo‘ladi. Har bir hudud o‘ziga xos geografik
jihatlari bilan boshgasidan farg giladi hamda shu jihatlar asosida ularga ta’rif beriladi.
Har ganday geografik obyektning toponimik jihatdan o‘rganilishi uning hududidan
boshlanadi. Aholi manzilgohlarining hozirgi hududiy ko‘rinishlari uzoq tarixiy davrlar
davomida turlicha kechgan kurashlar va turli omillar ta’sirida shakllandi. Shunday
gilib, hudud, bir tomondan, obyektiv borligning asosi, aholisini siyosiy va ijtimoiy-
ma’naviy jihatdan birlashtirib turuvchi muayyan yer maydoni, ikkinchi tomondan
hududlar igtisodiy va ijtimoiy taraqgiyotining muhim omili sifatida gatnashadi [1].

Hudud, avvalombor, davlat yoki ma’muriy-geografik birlik yurisdiksiyasiga kirgan
yer maydoni bo‘yicha chegaralangan gismi [4; 26-b.]. Hudud nafagat yuridik, balki
kishilik jamiyatining turli magsadlarda ajratilgan yer yuzasi gismi sifatida ham
garalishi mumkin. Dastlab tumanlarning nomlarini tabiiy geografik jihatlarini
hududiylik asosida tahlil etganda, eng avvalo ularning (viloyatlar bo‘yicha) geografik
joylashuvi va nomlaridagi tabiat komponentlariga (suv, o‘simlik va hayvonot dunyosi,
tuproq, iqlim, ob-havo xususiyatlari, tog® va relyef tuzilishi) e’tibor garatildi (jadvalga
garang). Atogli olim V.A.Nikonov tabiat obyektlarining nomlari shaharlar nomlariga
nisbatan ancha to‘g‘ri, bargaror ekanligini alohida ta’kidlaydi: «Obyektning tabiiy
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xususiyatlarini aks ettiruvchi nomlarning bir qismi rivojlanishining dastlabki
bosqichlarida ustun bo‘ladi va tabiat ustidan insonlar hukmronligining ortishi bilan
kamayadi» [5; 117-b.]. Qashgadaryo viloyati aholi manzilgohlari nomlarining tabiiy
geografik xususiyatlari quyidagi jadvalda oz aksini topgan deyishimiz mumkin.

1-jadval.
Qashqgadaryo viloyati aholi manzilgohlari nomlarining tabiiy geografik
xususiyatlari asosida tasnifiy guruhlari

Ne Tasnifiy guruhlari Tuman nomlari
Tabiiy geografik | Kitob, Ko‘kdala, Yakkabog‘, G¢‘uzor, Qamashi,
l. xususiyatlari asosiga ke‘ra | Shahrisabz, Qarshi, Kasbi, Koson
bosh guruhi (10 ta)
Ariq terminining o‘zgargan
1 shakli asosida shakllangan | Bo‘zariq (2 ta)
guruhi:
Ob termini asosida | .
2 shakllangan guruhi: Kitob (1 ta)
Bog* termini asosida .
3 shakllangan guruhi: Yakkabog' (1 ta)
Dala termini asosida .
4 shakllangan guruhi: Kokdala (1 ta)
Jar termini asosida .
> shakllangan guruhi: Jarqishlog (6 ta)
g | ang bilan bog'liq so'zlar |, o 1 shanrisabz (2 ta)
asosida shakllangan guruhi:
Suv termini asosida | . .
! shakllangan guruhi: Kitob, G'uzor (2 ta)
Sho‘r yer so‘zining o‘zgargan
8 shakli asosida shakllangan | Sho‘rquduq (3 ta)
guruhi:

Izoh: jadval adabiyot va fond manbalari asosida muallif tomonidan tuzilgan.

Biz quyida Qashqadaryo viloyati aholi manzilgohlari nomlarining tabiiy geografik
xususiyatlarini sharhlashidan boshlashni vazifamiz deb bildik.

Dastlab Qashgadaryo viloyatining ma’muriy qishloq tumanlari nomlanishidagi
tabiiy geografik xususiyatlari fikrlashni lozim topdik.

Shahrisabz Qashqgadaryo viloyati tarkibidagi shahar va tuman nomi. IIimiy
manbalarda shahar so‘ziga quyidagicha ta’rif berilgan: aholisi, asosan, sanoat, savdo,
shuningdek, xizmat ko‘rsatish, boshgaruv, fan va madaniyat sohalarida band bo‘lgan
yirik aholi manzilgohi. Shahar atrofidagi aholi punktlari uchun ma’muriy va madaniy
markaz Dbo‘lishi bilan birga, ularning joylashishi va o‘sishiga ham katta ta’sir
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ko‘rsatgan. Mutaxassislar shahar so‘zini sanskrit tilida “podshoh garorgohi” degan
ma’noni anglatadi deyishgan. Qadimda O‘rta Osiyoda shahar magomiga erishish
uchun, unda kamida hunarmandchilikning 32 turi rivojlangan bo‘lishi talab gilingan.
Shu nugtai nazardan garaganda, har bir shaharning oz giyofasi, gismati va tarixi bor.
Shahrisabz ham bundan mustasno emas [6; 69-b.].

Zahiriddin Muhammad Bobur ‘“Boburnoma”da Keshning Shahrisabz deb
atalishining sababi shunday izohlangan: “Bahorda sahrosi va shahri va bomi va tomi
Xo ‘b sabz bo ‘lur uchun Shahrisabz ham derlar”. Janubiy So‘g‘dning uch ming yillik
tarixga ega bo‘lgan bu shahri gadimda Kesh deb atalgan va XVI asrdan keyin
Shahrisabz nomini olgan. Shahrisabz dastlab Kesh shahrining norasmiy, xalgona nomi
bo‘lgan. Keyinchalik, shaharning go‘zal tabiati uning nomini asosiy nomga aylanishiga
sabab bo‘lgan [3; 699-b.]. Kesh X-XI asrlarda “Qubbat ul-ilm val-adab” nomiga
sazovor bo‘lgan. Xusrav Dehlaviy, Mirzo Bedil va Mirzo G‘olib kabi buyuk sharq
allomalarining ota-bobolari Keshda tug‘ilgan.

Mahmud ibn Vali (XVII asr) o‘zining “Bahr al-asror” (“Sirlar dengizi”’) asarida
Shahrisabzni quyidagicha ta’riflagan: “Kesh — Movarounnahr shaharlaridan biri, yam-
yashil bog ‘lari va ko ‘zga quvonch baxsh etuvchi gulzorlari tufayli u hozir Shahrisabz
nomi bilan shuhrat topgan. U jahondagi eng chiroyli shaharlaridan biri hisoblanadi,
iglimi juda yaxshi va diltortar...” [2; 14-b.]. Kesh — gadimgi So‘g‘d davlatining eng
muhim shaharlaridan biri sifatida mavgeyga ega bo‘lgan.

Ingliz olimi Makvart Xitoy tarixiy manbalariga asoslanib, Kesh shahri XII asrda
qurilgan deb yozgan. Kesh nomi ko‘plab tarixiy manbalarda uchraydi.

Arab sayyohi Yoqut Hamaviy yozishicha, mahalliy aholi shaharni Kiss deb atagan.
Rus olimi V.V.Bartold ma’lumotlariga ko‘ra, shahar nomini Kish tarzida talaffuz gilish
to‘g‘ri bo‘ladi. T.Nafasovning yozishicha, kesh so‘zi gadimiy eroniy tillarga mansub,
uning qo‘llash areali ancha keng va “suv oqimi, oqim” ma’nolarini anglatadi. 2002
yili Shahrisabz shahri va undagi madaniy meros obyektlari Xalgaro YUNESKO
tashkiloti qgarori bilan Jahon madaniy merosi ro‘yxatiga Kiritilgan. 1926 vyildan
Shahrisabz shahri — tuman ma’muriy markazi [7; 118-119 6.]. Demak, tuman nomi
dastlab shahar nomi bo‘lgan va keyinchalik tuman nomiga ko‘chgan.

Qashgadaryo viloyati tumanlaridan biri Kitob tumani yozma manbalarda XVIII
asrdan gayd qgilinsa ham, gadimiy nom, chunki shaharga asos bo‘lgan gal’a, go‘rg‘on
uzoq tarixga ega. Mahalliy aholi fors-tojikcha kift+i+ob (daryo usti, ogar suv yugorisi)
izofa birikmasidan izohlashadi: kift+i+ob — kiftob — kitob. Bu izoh shaharga asos
bo‘lgan go‘rg‘onning joylashganini isbot sifatida ko‘rsatadi. Shu izoh bir gancha
publitsistik, ilmiy, badiiy, tarixiy asarlarda ham qgayd etilgan. Sug‘d tiliga mansub nom:
kat+ob/ kat+i+ob — suv (daryo) bo‘yidagi go‘rg‘on (qgishlog, shahar) [8; 74-75 b.].
Darhagigat, Kitob go‘rg‘oni Ogsuv daryosining o‘ng qirg‘og‘ida joylashgan. Kitob
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1926 yildan tuman markazi, 1976 yil shahar magomini olgan. Kitob Qashgadaryo
viloyati tarkibidagi shahar va tuman nomi. Kitob dastlab shahar nomi bo‘lgan keyin
tuman ham shu nom bilan atalgan. Tuman nomining bilimlarni saglash hamda targatish
Ijtimoiy-siyosiy, ilmiy, estetik garashlarni shakllantirish vositasi va tarbiya quroli
bo‘lgan kitobga alogasi yo‘q. Ayrim toponimik adabiyotlarda tuman nomiga tojikcha,
Kitf — “yelka” va ob — “suv” so‘zlari asos bo‘lgan deyilgan. Shahar atrofidagi baland
Hisor va Zarafshon tog‘lari suvayirg‘ich vazifasini bajarganligi uchun, shaharga
Kiftiob nomi Dberilgan bo‘lishi mumkin. Keyinchalik, joy nomlarining tejalish
gonuniyatiga ko‘ra, nom Kitob shakliga o‘zgargan [9; 28-b.]. T.Nafasov yozishicha,
shahar Oqdaryo girg‘og‘ida joylashgan va uning nomi Kitob. U so‘g‘dcha so‘z bo‘lib,
kat — “qo‘rg‘on, qishloq” demakdir. Bu so‘zning so‘nggi ma’nosi gishlog, shahar.
Katob — daryo bo‘yidagi go‘rg‘on yoki suv bo‘yidagi gishlog, shahar ma’nosini
anglatgan. Yangi paydo bo‘lgan aholi manzilgohining daryo yonida joylashganligi,
uning nomlanishida belgi vazifasini bajargan. Nom go‘llanish jarayonida gisman
transformatsiyalashgan va hozirda tushunarli bo‘lgan Kitob shaklida saglanib golgan
[11; 42-46 b.]. Kitob arabcha so‘z va u IX asrdan o°zbek tiliga o‘zlashgan. Shahar nomi
esa IX asrdan oldin yaratilgan, u eroniy tillarga tegishli nom. Turli tillarga mansub
nomlar davrlar o‘tishi bilan shakliy o‘xshashlik kash etishi mumkin. Shuning uchun,
uzoq tarixga ega bo‘lgan nomlarni izohlashda juda ehtiyot bo‘lish kerak, agar nomning
asl shakli tiklansa, ma’nosini aniglash oson kechadi. Kitob o‘rta asrlarda G arb bilan
Sharg mamlakatlaraini bir-biriga bog‘lagan yirik karvon yo‘li yogasida, Samargand va
Shahrisabz (Kesh)ga yaqin joylashganligi uchun yirik shaharga aylangan [10; 51-57 6.

G¢uzor tuman sifatida 1926 yil tuzilganligi, tuman markaziga esa shahar magomi
1977 yil berilganligi bilan tavsiflanadi [6, 70-b]. Qadimgi turkiy toshbitiklarda
Huzor/Xuzar/Xazar tarzida bitilgan nomning tarkibi, ma’nosi, gaysi tilga mansub
so‘zligi noanigroq. Muhimi — bu nomning Huzor/Xuzar/Xazar tarzida V-VII asrlarda
gadimgi turkiy yodnomalarda bitilganligi va turkiy xalglar yashaydigan eng chekka
hududdagi shahar nomi sifatida izoh berilganligidir. Xalg rivoyatlarida turlicha
izohlanib keladi: xuk+zor — cho‘chga yo‘llari bo‘lgan joy. Yoki mo‘g‘ulcha gazar (tal
gazar) — cho‘l, dasht joy; xol -gazar eng chekka joy. Bu izohlarning barchasini ilmiy
izoh deb bo‘Imaydi. G‘uzor nomi turkiy xazar etnonimi bilan bog‘lig bo‘lishi hagigatga
yaqginrog. Xazar/hazar — gadimgi turkiy gabila, xalqg nomi. Xazar/hazar — qgabilalar
ittifoqi yagin o‘tmishda Afg‘oniston hududida yashaganligi ma’lum. Kavkazda —
Kaspiy dengizi atrofida o‘tmishda Xazar davlati bo‘lgan. Kaspiy dengizi Xazar dengizi
deb ham atalgan. O‘zbekistonning turli tuman va viloyatlarida Xazara, G‘azara,
G‘azira, Hazira, Hazora, Hazara kabi tovush giyofasida farglanadigan gishlog nomlari
bir nechta. Shu nomlar ham G‘uzor nomi bilan otdosh (adash) xususiyatiga ega.
Qadimgi turkiy gabila, xalg nomidan G‘uzor nomi yaralgan [4, 33-b].
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G‘uzor - Qashgadaryo viloyati tarkibidagi shahar va tuman nomi. Tuman hududi
viloyatning janubi-shargida, Qashgadaryoning o‘rta ogimida, G°‘uzordaryo
havzasidagi adirlar va tog‘ oldi tekisliklarda joylashgan.

To‘ra Nafasovning yozishicha, gadimgi turkiy toshbitiklarda Xuzor, Xuzar, Xazar
tarzida bitilgan nomning tarkibi, ma’nosi va gaysi tilga mansubligi aniglanmagan.
Demak, nom go‘shimcha etimologik tadgigotlarni talab giladi.

Ayrim mutaxassislarning fikricha, G‘uzor nomi V-VII asrning gadimgi turkiy
manbalarida uchraydi va turkiy xalglar yashaydigan eng chekka hududdagi shahar
nomi sifatida tilga olingan. Nomning asl ma’nosi anigq bo‘lmaganligi bois, mahalliy
xalq orasida uning turli xalqgona talginlari mavjud. Ularning ko‘pchiligi afsona va
rivoyatlar bilan bog‘lig holda yaratilgan. Masalan, tojikcha, xuk — “cho‘chqga”, zor —
“ko‘p”, ya’ni, cho‘chqga ko‘p yashaydigan joy; mo‘g‘ulcha, gazar — “cho‘l, dasht” va
hokazo [12; 616-624-b.]. Nomning bunday talginlari soxta etimologiyadan boshga
narsa emas. G‘uzor nomining ko‘plab talginlari orasida eng yaqgini, g‘uzor nomining
paydo bo‘lishi turkiy xazar etnonimi bilan bog‘lig bo‘lgan izohlar degan edi
T.Nafasov. Xazar yoki hazar — qadimiy turkiy qgabila, ular yagin o‘tmishda
Afg oniston, Eron, Kaspiy dengizi atrofida yashagan.

Tarixiy manbalardan ma’lumki, bir vaqgtlar Kaspiy dengizi Xazar dengizi deb ham
atalgan. O‘zbekistonning turli mintagalaridagi Xazara, G‘azara, G‘azira, Hazira kabi
aholi punktlari nomlarining kelib chigishi xazara etnik guruh nomi bilan bog‘lig
bo‘lishi mumkin. Ma’lumki, nom gancha gadimiy bo‘lsa, uni to‘g‘ri izohlash, to‘g‘ri
talgin qgilish shuncha giyin bo‘ladi. Chunki, vaqgt o‘tishi bilan toponimning shakl-
shamoyili, talaffuzi, ma’no-mazmuni ma’lum darajada o‘zgarishi mumkin. Tuman
ma’muriy markazi — Guzor shahri (1977 yildan). G‘uzor etimologiyasining kelib
chiqgishi va tarixi ko‘pchilikni gizigtirishi tabiiy. Uning kelib chigishi va mazmuni
hagida yozma manbalarda aniq ma’lumot deyarli uchramaydi. Biroq bir gancha faraz
va taxminlar mavjudligini alohida ta’kidlash joiz. G‘uzor gadimda karvonlar to‘xtab
o‘tadigan joyda joylashgani uchun, mahalliy xalq tilida “guzar” deb yuritilgan,
binobarin, shu so‘zdan olingan, deyiladi [13; 51-b.]. lImiy nuqtai nazardan esa, hozirgi
buryat, mo‘g‘ul tillarida guzar — yer, tuproq, yer yuzi; yozma mo‘g‘ul tilida — gadzar,
xalxa tilida gadzar — yurt, o‘lka, mamlakat ma’nosini anglatgan.

1878-yilda G‘uzor shahrida bo‘lgan rus ofitseri 1.A.Yavorskiyning yozishicha,
G‘uzorning janubiy tomoni gadimda galin to‘gayzor bo‘lib, unda yovvoyi hayvonlar,
aynigsa, huk (yovvoyi cho‘chga) ko‘p bo‘lgani uchun bu joylarning nomi hukzor deb
yuritilgan. Hukzor so‘zi asrlar osha “huzor” shaklida talaffuz gilinadigan bo‘lgan [14;
239 b.].
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Xulosa.

Qashgadaryo viloyati hududi turli xil tabiiy geografik sharoitga egaligi bilan
tavsiflanadi. Avvalo tumanlar hududlarining katta-kichikligi, geografik joylashuvi
turlicha ekanligidir. Bunga agar hududning igtisodiy geografik o°rni, tabiiy sharoiti va
resurslari kabi xususiyatlarini ham qo‘shadigan bo‘lsa, tumanlarning hududiylik
Imkoniyatlari nagadar xilma-xil ekanligini tushunish giyin emas. Bularning hammasi,
hududga nisbatan mugaddaslik darajasini egallashga olib kelgan. Hudud — ma’lum bir
chegaraga ega bo‘lgan maydon.

ADABIYOTLAR

1. O ‘zbekiston Respublikasining ma ’muriy-hududiy tuzilishi. 1996 yil 1 yanvar
kunigacha bo lgan ma’lumotlar. — T.: O ‘zbekiston, 1996.- 280 b.

2. Ahmedov B. A. Mahmud ibn Vali. — T.: 1966. — 17 b.

3. Bexzod E., Shoxboz Y. O ‘zbekiston oronimlarining shakllanish xususiyatlari va
lisoniy tahlili //Innovations in Technology and Science Education. — 2023. — T. 2. — M.
8.— C. 697-701.

4. Eshboev B. Kashkadarya region toponyms //Monografiya. Karshi. — 2021.

5. Dwboes b. T. ['uoponumnap 6a ceoepapux mepmuHIApHUHS HCOU HOMIAPUOA
akc smuwiu [10O6wecmea Yz6exucmana. — C. 117.

6. Eshboev B. T. Description of toponyms related to the geographical location of
Kashkadarya region //Oxonomuxa u coyuym. — 2020. — Ne. 10 (77). — C. 67-72.

7. Eshboev B. T. et al. The role of geographic terms definition high relief forms in
the formation of oronyms //Proceedings of International Conference on Modern
Science and Scientific Studies. —2023. — 7. 2. — Ne. 4. — C. 117-1109.

8. Eshboev B. T., Kilichov O. A. The role of geographical conditions in the
formation of hydronyms //9xonomuxa u coyuym. — 2022. — Ne. 6-1 (97). — C. 73-76.

9. Mupaxmanos M. T., A6oynnaesa /I. H., Dwbaes b. T. Ompasicenue gusuxo-
2eoepapuueckux yciouil meppumopuu 8 monouumuu Yzoexucmauna //Hayxu o 3emne:
suepa, cecoons, sasmpa. — 2018. — C. 28.

10. Mycun P.A. Cy3 mag3udan ep Kavpuea. — 1., 1967. — 58 6.

11. Nafasov T. Qashgadaryo gishlognomasi. — T.: Muharrir, 2009. — 432 b.

12. Tojievich E. B., Geldiyarovich N. M. Explanation Of Oronyms And Orographic
Terms Of Kashkadarya Region //Journal of Contemporary Issues in Business and
Government Vol. — 2021. — T. 27. — Ne. 1.

13. Tojiyevich E. B., Erkinovna K. M. Plase names of the Kashkadarya region
associated with climatic and meteorological features // Science, research,
development, Ne32. —P. 51.

14. Hakimov Q. Kartadagi so z. —T: « VNESHINVESTPROM», 2019. — 228 6.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March, 2024 174



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 3| 2024

TEXNOGEN LANDSHAFTLARNING SHAKLLANISH DINAMIKASI VA
GEOEKOLOGIK TA’SIR TURLARI

Eshboyev Bexzod Tojiyevich — g.f.f.d. dotsent
Qarshi davlat universiteti

Yusupov Shohboz Doniyor o‘g‘li — tayanch doktorant
Qarshi muhandislik igtisodiyot instituti
https://doi.org/10.5281/zen0d0.10840134

ANNOTATSIYA
Magolada landshaftlarga texnogen jarayonlarning ta’siri, ularni vujudga
keltiruvchi omillar, sanoat va ishlab chigarishning boshqa turlari ta’sirida texnogen
ladshaftlarning shakllanish jarayoni tahlil gilingan, texnogen jarayonlarning
antropogen landshaftlarga ta’sir ko ‘rsatkichlari, texnogen landshaftlarning
Qashqadaryo viloyati tabiatiga ta siri o ‘rganilgan.
Kalit so “zlar: texnogen jarayonlar, texnogen ladshaftlar, texnogenez, texnogen
omillar.

Kirish. Texnogen landshaftlar — antropogen landshaftlarning bir turi bo‘lib,
ularning shakllanishi va tuzilmasining Xxususiyatlari insonning qudratli texnika
vositalari bilan bog‘liq bo‘gan ishlab chigarish faoliyatining mahsulidir. Bu
landshaftlarda tabiiy komplekslarning deyarli barcha komponentlari (relief, o‘simlik,
tuproglar, ogim, mahalliy iglim) o‘zgaradi. Texnogen landshaft tabiiy landshaftning
o‘zgarish darajasiga ko‘ra ajratiladigan tabiiy-antropogen kompleks, antropogen
landshaftning ikki variantidan biri. Texnogen landshaft yangitdan yaratilgan (sanoat,
shahar, yo‘l va b.), tabiatda analoglari yo‘q. biota va geomaning tubdan
o‘zgartirilganligi bilan iodalanadi, inson nazorati ostida mavjud bo‘ladi.

Asosiy gismi. Texnogen landshaftlarning shakllanishi va strukturasi insonning
hayot faoliyati uchun yaroqli bo‘lgan, shu jumladan ilgari buni amalga oshirishning
iloji bo‘lmagan muayyan hududda qudratli texnik vositalardan foydalanish bilan
bog*‘liq ishlab chiqgarish tagozasi tufaylidir. Texnogen aralashuv tabiiy komplekslarga
bevosita (litogen asos, tuproglar, o‘simlik, hayvonot dunyosining o‘zgarishi) va
bilvosita (atmosfera, suvlar, tuproglarning ifloslanishi, o‘simliklarning toptalishi,
hayvonlarning nobud bo‘lishi) ta’sir ko‘rsatgan holda ularning strukturasini gayta hosil
giladi. Texnogen landshaftlar tabiiy va texnologik omillarni o‘z ichiga oladi.
Texnologik omillar texnogen landshaftlarning hududiy joylashubi va morfologiyasini
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belgilaydi, ularning litogen asosining xususiyatini aratadi; tabiiy omillar esa biotik
komponentlarning xususyatlariga ta’sir ko‘rsatadi [1; 346 b.]. Texnogen landshaftlarda
(tog*-texnika, liniya-transport, suv-texnika kabi sistemalarda) texnologik omillar
yetakchi bo‘ladi va tog‘-sanoat, liniy-transport (yo‘l), hidrotexnik va boshga
komplekslar hosil bo‘ladi. Tadgigotlar sanoat rayonlarida ogilona tabiatdan foydalanish
amaliyoti bilan bog‘lig.

Texnogen landshaftlar (geotexsistemalar) — inson tomonidan tabiiy asosda
yaratilgan (suv omborlari, aholi manzilgohlari, sanoat-transport komplekslari,
sug‘orish tizimlari, vohalar va boshqa landshaftlar) va ancha kuchli darajada
o‘zgartirilgan landshaftlar. Masalan, yirik shaharlarning hududida tabiiy biotsenozlar
deyardi batamom yo‘qotiladi va ularning o‘rnini tabiiy landshaft uchun xos bo‘lmagan
yashil o‘simliklar egallaydi; bu yerda mezorelyef ham o‘zgaradi, sizot suvlarining
rejimi batamom o‘zgacha tus oladi, o‘ziga xos mikroiglim vujudga keladi [2; 67 b.].

Texnogen landshaftlar asosan inson faoliyati bilan boshqariladigan tabiiy
sistemalar bo‘lib, ularga butun shahar va va shahar atrofi infratuzilmasi: odamlar
yashaydigan kvartallar, ko‘chalar va maydonlar, hordiq chigariladigan joylar, sanoat
zonalari, aloga (gatnov) yo‘llari, hayotni (tiriklikni) ta’minlash sistemalari (suv
ta’minoti va kanalizasiya, axlat yig‘ish va qayta ishlash, elektr va issiqlik ta’minoti) va
b.kiradi. Mineral resurslar gazib olinadigan va gayta ishlov beriladigan (karyerlar,
shaxtalar, neft-gaz sanoati va b.), gidrotexnik inshootlar (tug‘onlar, suv omborlari,
kanallar, nasos ctansiyalari va h.k) yaqin atrofdagi akvatoriyalar bilan, sug‘oriladigan
yerlar va boshga landshaftlar ham texnogen landshaftlarga mansub.

Texnogen landshaftlarga Yer yuzasining insonning geokimyoviy faoliyati
bo‘lgan joylar mansub bo‘lib, ularga viloyatimizdagi tog‘-kon sanoati, Tallimarjon
IEC, agrolandshaftlar va boshqgalar kiradi. Landshaftlarning bu toifasiga birinchi
navbatda shaharlar, shuningdek suv xo‘jaligi va tog‘-qazlov komplekslari,
infrastrukturaning vyirik obyektlari va ayrim agrolandshaftlar kiritiladi. llgaridan
intensiv dehqonchilikda o‘zlashtirilgan rayonlardagi agrolandshaftlarda murakkab
meliorativ kompleks qgo‘llaniladi va hozirgi tuproglar juda kuchli o‘zgargan. Bunday
agrolandshaftlarning faoliyati uzluksiz (doimiy) antropogen ta’sir va nazorat orqali
amalga oshiriladi, landshaftning tabiiy xossalari shunchalik kuchli ozgartirilganki, bu
landshaftlarni texnogen toifaga kiritishga asos bo‘ladi.

Texnogen landshaft — bu tabiat va texnikaning o‘zaro ta’sir sistemasidir. Bunday
sistema yagona texnologik sikl bilan bog‘liq va muayyan sotsial-igtisodiy funksiyani
bajaradigan mehnat qurollari va obyektlarining konbinatsiyasidir [3; 645 b.]. Texnogen
omillarning (tog* ishlanmalari, sanoat, energetika yoki gishlogq xo‘jalik korxonalari,
gidrotexnik inshootlar, o‘rmonlardan xo‘jalikda foydalanish va b.) bevosita yoki
bilvosita ta’siri ostida landshaftlarning hosil bo‘lishi va o°zgarishi texnogenez deyiladi.
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Texnogenez — tabiiy va inson atrodi muhitda o‘zlarni keltitirib chigaradigan moddiy
madaniyat va texnikaning rivojlanishi; inson faoliyati sababli sodir bo‘ladigan
geomorfologik jarayonlar majmuasi; insonning Xo‘jalik faoliyati ta’siri ostida tabiiy
kompleksning o‘zgarish jarayonlari.

Texnogenez: 1) kimyoviy elememntlarni va ularning to‘plamni tabiiy muhitdan
olish; 2) kimyoviy elememntlarni gayta guruhlash, shu kimyoviy elemenlar kiradigan
birikmalar kimyoviy tarkibining ozgarishi, shuningdek yangi kimyoviy moddalarni
yaratilishi; 3) texnogenezga tortilgan elementlarning atrof muhitga targalishi
(kimyoviy elementlarning targalishi rejali jarayon bo‘lishi ham, go‘shimcha nazarda
tutilmagan jarayon ham bo‘lishi mumkin); 4) yangi kimyoviy elementlarni yaratilishi
jarayonlarini o‘z ichiga oladi. Texnogenez insonning bir qgator kimyoviy
elememntlarni, ularning mineral va organik elementlarini atrof muhitdan ajratib olish,
to‘plash va gayta guruhlash bo‘yicha insonning texnik va texnologik faoliyati bilan
bog‘liq bo‘lgan geokimyoviy jarayonlar majmuasi sabab bo‘ladigan biosferadagi
o‘zgarishlarda namoyon bo‘ladi.

Texnogen omillarning antropogen landshaftlarga ta’siri XX asrda “Geotexnik
sistemalar konsepsiyasi”ning shakllanishiga olib keldi. Texnika tabiatga antropogen
ta’sirning muhim manbai va vositasidir. Tabily muhitga texnikaviy ob’yektlarning
Kiritilishi natijasida o‘ziga xos tabiiy-texnikaviy sistemalar — geotexsistemalar
shakllandi. Geotexnikaviy sistemalar to‘g‘risidagi ta’limotning vujudga kelishi bilan
xo‘jalikda foydalaniladigan hududni tabiiy — ichlab chigarish obyektlari sifatida
o‘rganish imkoniyati yuzaga keldi. Bunday obyektlar tabiiy va xo‘jalik bloklaridan
iborat bo‘lib, tabiiy — xo‘jalik geosistemalari yoki antropogen landshaftlarni ifoda etadi
[4; 118 b.]. Suv omborlari, kanallar, sug‘oriladigan yerlar, yirik sanoat korxonalari
atrofidagi landshaftlar bilan birga geotexsistemalarga misol bo‘ladi. Texnogen
elementlarda kechadigan jarayonlar landshaft asosidagi tabiiy jarayonlar bilan
mujassam bog‘lig. Geotexsistemalarda odatda landshaftning biotik komponentlari
(o‘simlik va hayvonot dunyosi), suv, tuproglar texnika vositalari yordamida tartibga
solish obyektlarini tashkil etadi.

Antrpogen landshaftlar tarkibida yer bag‘irlaridan foydalnish va mineral xom
ashyoning, sanoat yoki gishloq xo‘jalik ishlab chigarishining obyektlari ustuvorligiga
mos holda tog ‘ sanoati, sanoat yoki industrial, agromadaniy texnogen landshaftlar
shakllanadi. S.lI.Abdullayev va M.G.Nazarov [5; 130 b.] Qasgadaryo viloyatining
antropogen landshaftlarini 10 sinfga ajratiladi. Sug‘oriladigan, lalmikor yerlar, suvli,
seliteb, yo‘l va sanoat landshaftlarining katta gismi texnogen landshaftlardan iborat.
Texnogen landshaftlar sanoat landshaftlari nomi bilan ham umumlashtiriladi. Sanoat
landshaftlari foydali gazilmalarni gazib olish, kanallar, tug‘onlar, yo‘llar, quvurlar
qurishda hosil bo‘ladi. Sanoat landshaftlariga aholi manzilgohlaridan tashqarida
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joylashgan va sanoat korxonalari, karyerlar va shaxtalar (ular bilan bog‘liq bo‘lgan
qurilishlar bilan birgalikda) bilan band bo‘lgan hududlar mansub. Shaxtalar, karyerlar
va boyituvchi fabrikalar atrofida tog® jinslarining uyumlari (otval) ham bo‘lishi
mumkin.

Elementlar migratsiyasi xususiyatlariga ko‘ra, sanoat landshaftlari biogen
migratsiyadan farq qgiladi. Bu xildagi landshaftlardan elementlarning asosiy gismi
mustaqil mineral turlar yoki texnogen birikmalar shaklida chigadi. Ko‘pgina hollarda
ular tabiiy analoglarga ega [6; 75 b.]. Bu landshaftlarga xom ashyo, ishlab chigarish
chigindilari va boshga yo‘gotishlar hisobiga yangi elementlar kiradi. Sanaoat
landsahaftlariga keladigan moddalarning asosiy manbalarini tog® jinslarining turli
texnogen birikmalar ko‘rinishidagi uyumlari, yoki ilgari mavjud bo‘lgan biogen
landshaftlar uchun xos bo‘lmagan sof metallar ko‘rinishidagi ma’danlar tashkil etadi.
Ko‘pincha bu elementlarning miqgdori ilgari mavjud bo‘lgan landshaftlardagiga
nisbatan minglab marotaba ko‘p bo‘ladi. Sanoat landshaftlari, shuningdek, go‘shni
landshaftlarga kiritiladigan turli birikmalarning ham manbai bo‘ladi. Chigarilgan
elementlar odatda ko‘pgina hollarda atrof mubhitni ifloslaydi.

Sanoat (ishlab chigarish) landshaftlari esa gazib oluvchi va gayta ishlovchi
sanoat landshaftlariga ajratiladi [7; 481 b.]. Bu tipdagi antropogen landshaftlar tog*-
kon sanoati, qayta ishlash texnikasi bilan tabity muhitning o‘zaro aloqadorligi
natijasida vujudga kelgan. Mazkur landshaftlar texnogen landshaftlarning muayyan
turini tashkil etadi. Mineral boyliklarning katta zahirasiga ega bo‘lgan Qashqadaryo
viloyatida tog* - kon sanoati landshaftlari alohida o‘rinni egallaydi. Tog‘- kon sanoati
landshaftlarida inson xo°‘jalik faoliyati tufayli nafagat relyef, tuprog-o‘simlik qoplami,
yer osti va yer usti suvlari, hayvonot olami (ularning o°zaro aloqadorligi) o‘zgarishga
uchraydi [8; 51 b.]. Shuningdek, ekologik muvozanat bo‘zilishi bilan birga, litogen
(geologik) poydevor ham kuchli o‘zgartriladi va “bo‘zilgan yerlar” landshaftlari
shakllanadi.

Qashgadaryo havzasida texnogen landshaftlarning vujudga kelishi g‘arbiy
tekislik va tog* (Ziyovuddin-Zirabulog, Qoratepa, Hisor tog‘lari) oralig‘ida konlarning
topilishi va ishga tushirilishi katta rol o‘ynaydi.Mahalliy masshtabdagi texnogen
landshaftlar Yakkabog® tog‘laridagi marmar konlarida ham hosilbo‘lgan. Foydali
gazilmalar qazib olinadigan yerlarda o‘ziga xos yangi antropogen landshaftlar
karyerlar, terrikonlar,rudasi olingan tosh uyumlari va boo‘qalar keng tarqalgan. Ayni
paytda mineral xom ashyolarning ko‘plab gazib olinishi viloyatimizda nomadaniy
landshaftlarni maydoni kengayib bormogda. Bunday landshaftlarni madaniy
landshaftlarga aylantirishda rekultivatsiya tadbirlari muhim ahamiyatga ega.

Xulosa. Texnogen landshaftlarining xillari ko‘p (tog‘-ma’dan, qayta ishlovchi,
energiya ishlab chigaruvchi va b.). Tabiiy landshaftlarning morfologiyasi sanoat
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obyektlarining qurilishi va texnogen jarayonlar natijasida ancha ko‘p o‘zgaradi.
Bunday o‘zgarish buta-daraxt va o‘tlarning nobud gilinishi, mezorelyefning va joylar
hamda urochishalar darajasidagi geosistemalar ularning geologik tuzilishining
o‘zgartirilishi, suv obyektlarining qurilishi va yo‘qotilishi, landshaftdan resurslarni
ajratib olish, rejalashtirish va qurilish va, nihoyat hududning ifloslanishi bilan ancha
o‘zgaradi. Buning ogibatida landshaftning morfologik ko‘rinishi va gidrologik tartibini
ham o‘zgaradi.
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