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ANIQ INTEGRALNING TATBIQLARI

Muallif: Yorboboyev Alisher Kamolovich,
Qaxxarov Akmal Abdug’ofurovich. Shahrisabz
“Temurbeklar maktabi” harbiy — akademik

litseyi matematika fani bosh o’qituvchilari.

Annotatsiya: Mazkur maqolada aniq integral tushunchasi va uning amaliy
tatbiglari tahlil gilinadi. Geometriya va fizikadagi asosiy masalalar — yuzalar maydoni,
jism hajmi, egri chizigli ko‘prik uzunligi, ish va bosim kabi fizik kattaliklarni
hisoblashda aniq integralning o‘rni ko‘rsatiladi. Misollar yordamida bu tatbiglarning

yechish usullari ochib beriladi.
Kalit so‘zlar: Aniq integral, maydon, hajm, egri chiziq uzunligi, fizik tatbiglar

AHHOTanMs: B 1aHHOI cTaThbe pacCMaTpPUBAETCS ONMPEIECTEHHBIA HHTETPAII U €T0
MpaKTUYECKUe NpuMeHeHus. [loka3aHO, Kak OH MCIIOJIb3YEeTCs ISl BBIYMCIICHUS
momaau, oobeMa Ted, IJIUWHBI Ayr, pabOThl W AABICHUS B T€OMETPUUECKUX H
dbus3nueckux 3amavax. Yepes nmpuMepsl pacKpbIBAIOTCS METOJbI PEIICHUS MOJ00HbBIX

3a/ad.

KawueBbie caoBa: Onpenenéuubiii mHrerpan, Ilnomans, O6béM, JlimHa

KpuBor, Ouznueckre NpUMEHEHHUS

Abstract: This article discusses the definite integral and its practical applications.
It shows how the definite integral is used to calculate areas, volumes, arc lengths, work,
and pressure in geometric and physical problems. The solution methods of such

problems are explained with examples.

Keywords (English): Definite integral, Area, Volume, Curve length, Physical
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1.Aniq integral yordamida yassi figuralar yuzlarini hisoblash.
2. Egri chiziq yoyi uzunligini hisoblash.
3. Aylanma jism hajmini hisoblash.

Yuzalarni hisoblash, egri chizigli trapesiya, egri chiziq yoyining uzunligi,
aylanma jism hajmi, o‘zgaruvchan kuchning bajargan ishi, ishlab chigarishning mehnat

unumdorligi, mahsulotlar (tovarlar) zahirasi, mahsulot ishlab chigarish hajmi, daromad
funksiyasi,

1.Aniq integral yordamida yassi figuralar yuzlarini hisoblash y = f(x)
funksiya grafigi, x =a, X =b ikkitato‘g‘ri chiziglar va OX o‘qi bilan chegaralangan

figuraga eqgri chizigli trapesiya deyiladi. Bunday egri chizigli trapesiyaning yuzi

b b
S = [ydx = f(x)dx 1)

formula bilan hisoblanadi (1-chizma)

Umumiy hol, ya’ni y, = f;(X), vy, =f,(x), f,(x)= f;(x) chiziglar bilan
chegaralangan yuza

S, = (11,00 f,(x)]dx @

aniq integralga teng bo‘ladi .

x=¢(y), y=c, y=d, x=0 chiziglar bilan chegaralangan yuza

d d
S, = [xdy=[e(y)dy (3)

aniq integral bilan hisoblanadi.

Egri chizig parametrik
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{X==X@)

y = y(t)

tenglama bilan berilgan bo‘lsa, yuza

s = [ y(t)x(t)at @)

formula bo‘yicha hisoblanadi.

4-misol. xy =8, x=1, x=e, y=0 chiziglar bilan chegaralangan yuzani

hisoblang

Yechish.y = % bo‘lib, (3) formulaga asosan,

S, =[ydx= %dx=8|n x=8(Ine—In1)=8.

5-misol. Y= X2, y2 = X chiziglar bilan chegaralangan yuzani toping.

2
=X ,
Yechish: y
Y =x
tenglamalar ~ sistemasidan ~ x* =x,x* —x=0, x, =0;x, =1 kesishish

nuqtalarining abssissalari bo‘lib, bu yuza

m—

1
1 % 3 1
szj[\/}—xz]de;— Z —X? :@—0)—(%—0}2—
2 = 0 3
bo‘ladi.
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6-misol. Ellipsning

X = 3C0st,
y=2sint

parametrik tenglamasidan foydalanib uning yuzini toping.

Yechish. Ellips koordinata o‘qlariga nisbatan simmetrikligidan foydalanib,

hamda Xx=3cost tenglamada Xx=0,Xx=3 bo‘lganda t; = % 1, =0

bo‘lganligini hisobga olib,

T

21_
sin 2 tdt = 24 %dt —12

0

S =4 ydx = —[2sint(~3sint)dt = 24 (1—cos2t)dt =

N[y ~——O
O —aN Y
O Ny
o—nN |y

—12t2 — %sin 2t 512(2 - oj —6(sin 7z —sin 0) = 67.

2. Egri_chizig yoyi uzunligini_hisoblash. To‘g‘ri burchakli koordinatlar

sistemasida y = f(x) [a,b] kesmada sillig (ya’ni y = f(x) hosila uzluksiz) bo‘lsa,

bu egri chizig yoyining uzunligi

| :?wm(y')2 dx (5)

formula yordamida hisoblanadi.

Egri chizig parametrik tenglama

{X==Xﬁ)

y =y(t)

bilan berilgan bo‘lsa, yoy uzunligi
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= [V +(y) e

a

aniq integral bilan hisoblanadi.

Sillig egri chiziq qutb koordinatalarida r = r(¢), (& <@ < ) tenglama bilan

berilgan bo‘lsa, yoy uzunligi
B
I =[\r?+(r') do (6)

formula bilan hisoblanadi.
2 2 2
7-misol. XA + yé = aé

astroida yoyining uzunligini toping.

Yechish: Astroida koordinat o‘qlariga nisbatan simmetrik bo‘lganligi uchun 1/4

yoy uzunligini topamiz.

Oshkormas funksiya hosilasiga asosan

2 2 3{/>

Tt y =0 bundan, y' =
3x 3 3y

| = 4?‘/“ (y)dx = 4i\/1+ (o/y 13/xfdx =

. Yoy uzunligi formulasiga asosan,

2 l a
2
:4'[ —dx 4j—dx 4i/_jx3dx 43\/_ 4%%/5-{&"—0]:6&
X3 0 x3

3. Aylanma jism hajmini hisoblash

y = f(x), x=a, x=b, y =0 chiziglar bilan chegaralangan figuraning OX o‘qi

atrofida aylanishidan hosil bo‘lgan jismning hajmi
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b b
V, =z[y*dx=z[ f*(x)dx )
a a

aniq integral bilan hisoblanadi.

x=¢(y), y=c, y=d, x =0 chiziglar bilan chegaralangan figuraning OY o*qi

atrofida aylanishidan hosil bo‘lgan jismning hajmi
‘ 2 ¢ 2
Vy =z[x*dy =z [ " (y)dy 8)
c C

formula bilan hisoblanadi.

8-misol. y2 = 2X parabola, x = 3 to‘g‘ri chizig va OX o°qi bilan chegaralangan

figuraning OX o°‘qi atrofida aylanishidan hosil bo‘lgan jismning hajmini hisoblang.
Yechish. Masala shartiga ko‘ra X 0 dan 3 gacha o‘zgaradi. Demak,

3 3 3
V, =z[y?dx=rx[2xdx =’ |=n(3°-0°)=9rx.
0 0 0

2 2
9-misol. —2+y—2 =1 ellipsning OY o‘qi atrofida aylanishidan hosil bo‘lgan

a“ b

jism hajmini hisoblang.

Yechish. Bunday jismga aylanma ellipsoid deyiladi. Ellips tenglamasidan

2
x? :az( —Z—ZJ bo‘lib, integralning chegaralari ¢ =-b, d =b bo‘ladi. (8)

formulaga asosan,
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b y 2b b
Vyzyrjaz( )2 ]dy nazjdy—b—jy dy = za’y

b

2

- 2o - (-b)]- [b3 (~b)®|= 27a% 37Zazb=gﬂazb.

Demak, V, :ﬂﬂazb
3

a="b =R bo‘lsa, shar hosil bo‘lib V,, = %ﬂRB bo‘ladi.

1. Quyidagi chiziglar bilan chegaralangan figuralarning yuzlarini hisoblang.

1) y=x*—-6x+8, y=0; 2) x=4-y% x=0; 3) y=Inx, x=¢e, y=0;

2
4)y:X7 parabola, x=1, x=3 to‘gri chiziglar va OX o‘qi bilan

chegaralangan;

5) x=2-y? —y?, x=0; 6) y=2-x% y=x°;

) y=x>+4x, y=x+4; 8)x=3t% y=2t-t3.

2. Xy =4, x=1, x=4, y=0 chiziglar bilan chegaralangan figuraning OX

o‘qi atrofida aylanishdan hosil bo‘lgan jism hajmini hisoblang.

3.1) y> =(x+4)* va x =0 chiziglar bilan chegaralangan figuraning OY o‘qi

atrofida aylanishidan hosil bo‘lgan jism hajmini hisoblang.

@ https://scientific-jl.org/obr «4117% Buinyck scypnana Ne-69
Yacmv-5 Masa —2025



g ”é ObPA30OBAHHE HAYKA U HHHOBAIIHOHHBIE H/IEH B MHPE I b\ !
2181-3187

2) y=x®,x=0,y=8 chiziglar bilan chegaralangan figuraning OY o‘qi

atrofida aylanishidan hosil bo‘Igan jism hajmini hisoblang.

Aniq integral yordamida geometriya va fizikaga oid ko‘plab masalalarni hal qilish
mumkin. Uning tatbiglari maydon, hajm, uzunlik, ish va bosim kabi real hayotdagi
ko‘plab kattaliklarni ifodalashda qo‘llaniladi. Bu esa uni amaliyotda qo‘llashga juda

qulay va zarur vositaga aylantiradi.
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