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ANNOTATSIYA:  Differensial tenglamalar bo ‘limi bugungi kunda
rivojlanmoqda. Bernulli tenglamasi differensial tenglamalarni o 'rganishda muhim
bosqichi  bo‘lib, fizika, biologiya, kimyo va iqtisod fanlarida ham keng
qo’llaniladi. Bernulli tenglamasi matematik modellashtirishda qulay bo ‘lib, u

orgali real hayotdagi jarayonlarni ifodalash mumkin.

KALIT SO’ZI: Differensial tenglamalar, Bernulli tenglamasi, chizigli

tenglama, funksiya, umumiy yechim, uzluksiz.

ANNOTATION: The department of differential equations is developing
today. Bernoulli's equation is an important step in the organization of differential
equations, and is also widely used in physics, biology, chemistry, and economics.
Bernoulli's equation is convenient in mathematical modeling, through which it is

possible to express real-life processes.

KEYWORDS: Differential equations, Bernoulli's equation, linear equation,

function, general solution, continuous.

AHHOTAIIHUA: Cezo0us paszsusaemcs pazoei OugppepenyuaibHvix
ypasnenuil. Ypasuenue bepuynnu sens1emcs 6adCHbIM UWA2OM 6 OpP2aAHU3AYUL
oughghepeHyUuanbHLIX YPABHEHUU U WUPOKO UCNOAb3Yemcs 8 usuke, Ouonrozuu,

Xumuu u IKOHOMuUKke. Ypasnwenue bepuyniu yoobHo 6 mamemamuyeckom
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MO@@]WPOGCZHMM, C TNOMOWbIO KOmMOpocO MOJICHO 6blpasxxcamb npoueccbl us

DeanvbHOU HCUSHU.

KIIFOYEBBIE CJIOBA: Jluggepenyuanvruvle ypashenus, ypaeHeHue

bepnynnu, nuneiinoe ypagnenue, oynkyus, oowee peuieHue, Henpepvl8HOCHb.

Kirish. Birinchi tartibli differensial tenglamalar orasida Bernulli differensial
tenglamasi alohida o‘rin egallaydi. Ushbu tenglama nolinear ko ‘rinishda bo‘lishiga
garamasdan, maxsus almashtirishlar yordamida chiziqgli differensial tenglamaga
keltiriladi. Bu xususiyat Bernulli tenglamasini yechishda qulaylik yaratadi hamda
uni  turli  amaliy masalalarda samarali qo‘llash  imkonini beradi.
Mazkur tezisda Bernulli differensial tenglamasining umumiy ko‘rinishi, asosiy
xossalari, maxsus holatlari hamda uni yechish usullari yoritilgan. Shuningdek,

misollar yordamida Bernulli tenglamasini yechish algoritmi tushuntirilgan.
Bernulli differensial tenglamasi
Ushbu
y'=ax)y+bx)y"” (1)

ko'rinishdagi tenglamaga Bernulli differensial tenglamasi deyiladi. Bu
yerda a(x),b(x) € C(a,f) yani (a,B) intervalda aniglangan uzluksiz

funksiyalar. Agar n=0 bo'lsa, u holda

y'=a(x)y+b(x)

chizigli differensial tenglama hosil bo'ladi.

Agar n=1 bo'lsa, u holda
y' =la(x) +b(x)]y

bir jinsli chiziqli differensial tenglama hosil bo‘ladi.
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tenglamaning yechimidan iborat. Agar y # 0 bo'lsa, u holda (1) tenglamaning ikKki

tomonini y"’ ga bo‘lib ushbu
y 'y =alx)y™™ + b(x) (2)
differensial tenglamani hosil gilamiz. Bunda
z=y™" (3)
almashtirishni bajaramiz. Quyidagi

-Nn I __ 1 !
Y _1—nz

zZ=1-n)y™y', vy

munosabatlardan foydalanib (2) tenglamani ushbu

1
1—n

z' = a(x)z + b(x),
ya’ni,
z'=(1—-n)ax)z+ (1 —n)b(x) (4)

ko'rinishda yozish mumkin. Bu esa chiziqli bir jinsli bo‘lmagan differensial

tenglamadir.

1-misol xy' —2x%.[y = 4y

Bu tenglamani ikkala tomonini x ga bo’lamiz:

4
y’—%szﬁ

Bu Bernulli tenglamasi (n=1/2) bo‘lib, uning ikkala tomonini \/;

funksiyaga bo‘lamiz va \/} =z deb olamiz:
, 2z
Z ——=X
X
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Hosil bo‘lgan chizigli tenglamani o‘zgarmasni variatsiyalash usuli bilan
yechib, z = x?InCx umumiy yechimni topamiz. Barcha yechimlari ,/y =

x2InCx ;y = 0 bo’ladi.

Xulosa. Bernulli differensial tenglamalari ilmiy va amaliy sohalarda muhim
ahamiyatga ega. Ushbu tenglamalar yordamida turli jarayonlarni
soddalashtirilgan matematik model sifatida o ‘rganish mumkin. Bernulli
differensial tenglamasi nolinear ko ‘rinishda bo ‘lishiga garamasdan, maxsus
almashtirish orgali chizigli differensial tenglamaga Kkeltiriladi. Mavzuni
o zlashtirish talabalarning mantiqiy va tahliliy fikrlash qobiliyatini rivojlantiradi
hamda yuqori tartibli differensial tenglamalarni o ‘rganish uchun mustahkam

nazariy asos yaratadi.

Foydalanilgan adabiyotlar:

1.  A.B.Xasanov-Oddiy differensial tenglamalar nazaryasiga kirish
(0’quv qo’llanma)- Toshkent-2019
2.  T.G.Ergashev-Differensial tenglamalar (o’quv qo’llanma)-

Toshkent-2023

3. www.google.ru

13-To’plam 1-son Yanvar, 2026 77

- TT—



