Usmonov Baxtiyor Zoxirovich,

Chirchiq davlat pedagogika universiteti

O‘ZGARUVCHILARI AJRALAGAN DIFFERENSIAL
TENGLAMALARINI YECHISHDA ONLAYN KALKULYATOR
(MATHDF.COM) YORDAMIDA YECHISH

Annotatsiya:Ushbu maqolada Diffeensial tenglamalarni zamonaviy axborat
texnologiyalaridan foydalanishning samarasi haqida ma’lumotlar keltirilgan.
Amaliyot darslarida onlayn kalkulyator (mathdf.com)dan foydalanish usullari
misollar yordamida keltirilgan.

Kalit so zlar: differensial tenglama, google, onlayn kalkulyator

Usmanov Bakhtiyor Zokhirovich,
Chirchik State Pedagogical University

SOLVING DIFFERENTIAL EQUATIONS WITH SEPARATION OF
VARIABLES USING AN ONLINE CALCULATOR (mathdf.com)

Abstract: This article provides information about the effectiveness of using
differential equations with modern information technologies. In practice lessons,
methods of using an online calculator (mathdf.com) are presented with the help of
examples.
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Ta’lim tizimiga yuqori samarali xalgaro amaliyotni joriy etish, Respublika
ta’lim tashkilotlarini nufuzli xalqaro reytinglarga kiritish bo‘yicha tizimli ishlar
amalga oshirilmogda. Matematika fanlarini o’qitishga yangi texnik vositalar, shu

jumladan, kompyuter va boshga axborot texnologiyalarining jadal kirib kelayotgan
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hozirgi davrida fanlararo uzviylikni ta'minlash maqsadida informatika fani
yutuglaridan foydalanish dolzarb masalalardan biridir. Kompyuter texnikalarini
ta’'lim muassasalariga tatbiq etish, o’qitish jarayonini optimallashtirishga keng yo’l
ochib beradi. Bu ishda birinchi tartibli differensial tenglamalarni onlayn
kalkulyator (mathdf.com) yordamida yechishni ko’rsatilgan.

Googlega mathdf.com deb yozamiz ko‘rib turganingizday oyna ochiladi chap

burchakdan qulay tilni tanlaymiz,o‘ng burchakda mavzuni o‘zgartirish mumkin.

& Sepbystep st VathDF X | o . -

€ 3 C @ mathdicom Q@ « Oa:

Caleulatorsv

Steprby-step calelators: |

+Ordinary differential equations

y' = cos (z)

o+ Indefinite and definite integrals
/ sin’ (z) da

«Equations
2 -2z47=0

«Derivative of a function

(o (%))’

o Limit of a function

limg In(a)
)
Vi i
+ Complex numbers
VT
‘ +Matrix calculations

Bu oynada “Oddiy differensial tenglamalar” bo’limini tanlaymiz.

'3 C & mathdfcom/uz/ et O0&:

M ath D F @ Kalkulyatorlarv

Bosqichli kalkulyatorla ‘

+Oddiy differensial tenglamalar

y' = cos(z)

+Noaniq va aniq integrallar
[ate S—

« Tenglamalar

e -247=0

o Funktsiya hosilasi

(In (1‘3) )’!

« Funktsiya chegarasi

l\‘m{l‘ zln(z)

« Kompleks sonlar

VT

o Matritsalarni hisoblash
A'B

+Ragamli ifodalar
3 cos(m)+2°

Keyin bu oyna ochiladi.Bu oynada ko‘plab qulayliklar mavjud bo‘lib

o‘zgaruvchilarga ajraladigan differensial tenglamani yuklaymiz.

"IxoHomuka u conuym' Nel2(115) 2023 www.iupr.ru



Differensial tenglamalar. Bosgicr X %
o q
Qr EI 4

[ @ & mathdfcom/dif/uz/

\ LU U ULy UG O VGGG U (DL VU UG I

Kalkulyator yechish usullarini qo'llaydi: ajratiladigan, bir jinsli, chizigli, birinehi tartibli, Beroulli, Rikkati, integrallashtiruvehi omil, differensial guruhlagh, tartibni kamaytirish, bir jinsli bo'lmagan, dolmiy koeffitsientlar, Eyler va tizimlar - differentsial
tenglamalar. Boshlang ich shartlarsiz yoki shartstz (Kochi muammos)
Variantlar || Sozlamalar

Ga nishatan hlsohlang

Hodani kirting va bosing < yoli tugma [0 ‘

Bu yerga
-num diff o ]

tenglamani Boshl el e |
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| 7 e y Javobni g 168 sua
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-2y +yA2=5-x12

Lo | [+ -z Ty ']

@
y -2ay+y=5-1°

®

Quyidagi masalani orqali qarab chigamiz.
Misol. Math.com kalkulatori yordamida berilgan o‘zgaruvchilarga

ajraladigan differensial tenglamani yechamiz. x*y* y+1=y
Qe 04

€ 3 O 8 mathdfeom/diffuz/

MathDF e

Kalkulyator Oddiy differensial tenglamalar (ODE) va ODE tizimlari ‘

Kalkulyator yechish usullarini qoTlaydi: ajratiladigan, bir jinsli, chizigli, birinchi tartibli, Bemoulli, kikkat], integrallashtiruvehi omil, differensial gurahlash, tartibni kamaytirish, bir jinsli bo'lmagan, deimiy koeffitsientlar, Eyler va tizimlar - differentsial
tenglamalar. Boshlang ich shartlarsiz yoki shartstz (Kochi muammosi)
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Differensial tenglama
= ™ o’ o+ L — ar
Hisoblangan yechirm
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bilan «F — doimiy T =— =)
Bosgichma-bosqgich ywechinm

[ Hisoblash ]

= w® w1 =

Muddatmni o'tlkazish )
Shu bhilan birga, ua belgini teskari tomonga o'=zZgartiradi

o gy oyt — g — 1

| Tenglamaning har ikki tomaornini bo'lirng |

=a a2

=  — 1
T T =
o

Transformatsiya
_

' (o) gt

Endi shu o‘zgaruvchilarga ajraladigan differensial tenglamaga boshlang’ich

shart berib ishlaymiz. To‘rtburchak ichiga X,=1vay|(x,)=2ni kirgizamiz
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Kalkulyatorlar v i

Kalkulyator Oddiy differensial tenglamalar (ODE) va ODE tizimlari ‘ .

gan, bir jinsli, chizigli, birinchi tartibli, Bernoulli, Rildkati, integrallashtiruvchi omil, differensial guruhlash, tartibni kamaytirish, bir jinsli bo'lmagan, doimiy koeffitsientlar, Eyler va tizimla
differentsial tenglamalar. Boshlang'ich shartlarsiz yoki shartsiz (Kochi muammosi)

Variantlar
a nisbatan hisoblang (

Tenglamani ishchi

O L Ishchi maydonga kiritib

tenglikni bosami

_
]

Avtomatik ravishda +

XA2%yh2y'+1=y
L TNty JL

2?y’y +1=y, zo=1,y(1)=2

Koshi muammosini hal gilish

Topamiz C

Tenglama yechimining boshlang‘ich shartlarini almashtiring

2
v T T
o -y == —
x=1
day:2
U

4=C—1 — C =5

Topilgan koeffitsientlarni o'rniga qo'ying

Tenglamani yechish

2
y 1

-

Hisoblangan ODE yechimi |

2

1
y?+y+ln{y—1):5—5 da ®o =1, yo(1l) =2

Ko‘rib turganingizdek tenglamani yechim yo‘li bilan va boshlang’ich shart

bilan xususiy yechimini topib berdi.

Misol .y VZ;L_Z; bir jinsli differensial tenglamalarini yechishda onlayn

kalkulyator (mathdf.com) yordamida foydalanamiz.
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Kalkulyator Oddiy differensial teng

Kalkulyator yechish usullarini qo'llaydi: ajratiladigan, bir jinsli, chizigli, birinchi tartibli, Mernoulli, Rildkati, integrallas,
tartibni kamaytirish, bir jinsli bo'lmagan, doimiy koeffitsientlar, Eyler va tizimlar - differentsial tenglamalar. Bosh]
muammosi)

Ifodani kiriting va bosing |¢ | yoki tugma £ ‘

>

:[ X+4y ]
:[ y+2x+e"2t ]

GE 0

Avtomatik ravishda v

y=(x+7)(y-9)
L+ L= JEx L= LA L Jiajb i

;T
y:—g
® N

Differensial tenglama

_®=+T
S e

Hisoblangan yechim

= =
Ell =

—oy = +7 c
= Y = =+

bilan € — doimiy gy =y (=)
Bosgichma-bosgich yechim

( Hisoblash |

,_ =+ T
v .

Transformatsiya ‘

- — 9
L y'(=) = 3=

dy _ =+ 7

dax w—9

Tenglamaning ilkkala tomonini ko'pay tiring
Za differensial  dax

__(=+7)d=
ay =
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Ko'paytiring
ga y—9

(y—9)dy = (z +7) dz

Ajra

adigan tenglama

M (y) dy = N (2) de

ikkala

jr-y—ﬂdy:fmi»’rd:n

| o©Olingan integrallarni hisoblang J

Bosgichma-bosqgich yechim Bosqichma-bosgich yechim

Chap integral O'ng tomonda integral

2 2
Y o _oy=-T
E-ou=5+71=2+C

Hisoblangan ODE yechimi |

- o
{ LA o
- —%y=3+7=+C

dz
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Natijaga shart berib ko‘ramiz ya’ni y(10)=10 ; shartini

Koshi muammosini hal gilish
Topamiz C
Tenglama yechimining boshlang'ich shartlarini almashtiring
y=z+16In(z -9)+C

x =10
da y—10

i
10=C+10 , C=0

Topilgan koeffitsientlarni o'rniga qo'ying

Tenglamani yechish

y=x+ 16 In(x - 9)

Hisoblangan ODE yechimi

y=xz+16In(z—-9) da =z,=10, y,(10) =10

Mana shunday natijaga ega bo‘lamiz javobimiz y=x+16In(x—9) ga teng
ekanligi kelib chiqadi.

MathDF.com onlayn kalkulyatori imkoniyatlar keng bo’lib unda har bir
tenglamada gatnashgan funksiyalar haqida ham ma’lumot olsa bo’ladi.Qulaylik

taraflaridan yana biri oddiy smartfonda ham bemalol tenglamalarni yechsa bo’ladi.
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