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INTEGRALLARNI HISOBLASHNING BA’ZI INNOVATSION USULLARI
Azimov Qaxramon
Jizzax Politexnika instituti katta o’qituvchisi

Annotatsiya

Matematik analiz kursida aniq va anigmas integrallar kata o’rin egallaydi.Ularga oid
misollarni yechishda talabalar tez-tez qiyinchiliklarga duch keladilar.Bunda ularni
hisoblash usullarini tanlash muhim o’rin tutadi.

Kalit so’zlar. OnpenenéHHbpli W HEONPEACNEHHBIA HMHTErPaibl, METOMIbI
BBIYUCJICHUSI WHTErPAJiOB, METOJI MHTETPUPOBAHME IO YACTSIM, METOJ| 3aMeHa
MEPEMEHHOT0,TTOHATHE PEAYKIINS, MTHHOBAIIMOHHBIN CIIOCO0.

SOME INNOVATIVE WAYS OF CALCULATING INTEGRALS
Azimov Kaxramon
Senior teacher of Jizzakh Politechnic institute

Annotation

Definite and indefinite integrals occupy a large place in the course of mathematical
analysis. Students often encounter difficulties when solving examples related to
them. The choice of methods for calculating them plays an important role in this.

Keywords. Definite and indefinite integrals, methods for calculating integrals,
piecemeal integration method, variable substitution method, the concept of
reduction, innovative method.

HEKOTOPBIE HHHOBAIIMOHHBIE CITOCOBbI BBIYUCJIEHUSA
HNHTEI'PAJIOB
Kaxpamon A3umoB
Crapumii npenoaasaresib JPKM3aKCKUNA NOJIUTEXHUYECKUA HHCTUTYT
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AHHOTALIUSA

Onpenenéuubie W HEOTPEACICHHBIC MHTETPAIBI 3aHUMAIOT OOJIBIIIOE MECTO B Kypce
MaTeMaTUYECKOr0 aHajau3a. Y4Yalluecss 4acTO CTAIKUBAIOTCS C TPYAHOCTSIMU MPHU
pElIEHNU CBSI3aHHBIX ¢ HUMH NpumepoB. HeManoBakHO€ MECTO B 3TOM 3aHUMAET
BBIOOP METOJIOB UX BBHIYUCIICHUS.

KiroueBble ciioBa: OHpCIICJIGHHBIG N HCOIIPCACICHHBIC HHTCTPAJIbl, MCTOIbI
BBIYUCJIICHUA HHTCTPAIOB, MCTOJ IIOIIAroBOro HHTCIPUPOBAHHA, MCTOA 3aMCHBI
NCPEMCHHBIX, KOHLCIIIHNA PCAYKINUH, I/IHHOBaHHOHHBIfI MCTO.

Ma’lumki talabalar amaliyot darslarida misollar va masalalar yechishda qiyna-
ladilar.Ular doimo uslubiy yordamga muhtoj bo’ladilar.Shu maqgsadda ushbu
magqolada integrallarni yechishning ikkita innovatsion usuli haqida gapiriladi.
Quyida integrallarni algebraic tenglamaga keltirib yechish va reduksion formu-
lalardan foydalanish wusullalari keltiriladi. Dastlab birinchi usul-algebraiik
tenglamaga keltirib yechish usulini qaraymiz.

1-Misol. | J1-xdx integralni hisoblang.

—xd

Yechiish.Agar ushbu integralda u=+1-x*,dv=dx,du= %,v =xdeb belgilasak u
l-x

quyidagi ko’rinishga keladi
J.\/l—xzdx=\/l—x2 ~x—jx-—_de =x-1-x’ —j—(l_xz —Ddx =x-Vl-x -
V1-x? VI-x?
—lel—xzdx+_|. ax =
l1-x

Agar bu yerda I V1-x*dx = I deb belgilasak oxirgi integralni

I=x-+1-x* —I+I dx x-A1-x?—I=arcsinx+C

Ji-x
yoki
2I=x-m+arcsinx+C
ko’rinishda yozish mumkin. Bundan esa
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I:%x-\/l—x2 +%arcsinx+C

ntijani olamiz.
2-Misol. [e* sin bxdx integralni hisoblang.

Yechiish.Agar ushbu integralda u=e",dv=sinbxdx,du=ae™,v= —%cosbx deb
belgilasak u quyidagi ko’rinishga keladi
I = I e sin bxdx = e (— 1 cos bx) - J(— 1 cos bxjae“"dx

b b

Bu integralni yana bir marta bo’laklab integrallaymiz

b
u=e",du=ae™

[ =—e" lcosbx + gjcosbxe‘“dx = 1. =—e” lcosbx +e™ %Sil’l bx +
b b dv = cosbxdx,v = Esm bx b

2
a . ax
+— I sin bxe® dx
b
bundan esa
2

1 a . a
I =—e™ —cosbx+e™ —251nbx—b—21

tenglamani olamiz. Uni yechib natijada quyidagilarni hosil qilamiz

1 +£I =—e” l coshx +e™ a4 sin bx, I = [ sin bx—Lcosbee” +C.
b* b b* a’+b’ a’+b’
3-Misol. [sec’ xdx integralni hisoblang.
Yechish. DI metoddan foydalanamiz
D 1
secx sec’ x
secx-tgx | tgx

I= J‘sec3 xdx = sec x -tgx — Isec x-1g”xdx = sec x - tgx —I (sec’ x —sec x)dx.
Bundan esa

I=secx-tgx—1I+ Isecdx = secx-tgx+ln|secx+tgx|

yoki

2] =secx-tgx+ jsec dx =secx-tgx+ ln|sec X+ tgx|
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tenglamani olamiz

1 1
1= Esecx-tgx+51n|secx+tgx| +C.

Endi ikkinchi usul- reduksion formulalar yordamida yechishni qaraymiz.
1-Quyidagi integral berilgan bo’lsin.

I = Isin " xdx.

Yechish. Buni quyidagicha yozib olamiz.

b = Sirln—l X, du — (n — I)Sin”_2 de‘ _ Sin n—1 x(_ COSX)_

I, :Isin”xdx:J‘sin"*lxsinxdx: .
dv = sin xdx,v = —cosx
I(n —1)sin""? x cos x(— cos x )dx = sin" " x(~—cos x)+ (n — I)J.sin "? xcos” xdx =
=sin"" x(~cosx)+(n— I)J. sin" xcos” xdx = —sin"™ xcos x + (n — I)J. sin"~? x(l —sin’ x}ix =
= —sin"" xcosx +(n— I)J’sin”’2 xdx —(n - l)jsin" xdx = —sin"" xcosx +(n—1)I, , —(n—1)I,.
Bundan esa 7, +(n—1)I, = —sin"" xcosx+(n—1)[,_, —(n—1)I,
yoki quyidagi rekurrent formulani olamiz
I, = —lsin"—1 XCOSX + n—_llH. (1)
n n
Quyidagi hususiy hollarni qaraymiz.
4-Misol. Quyidagi integral berilgan bo’lsin.
I= Isins xdx.

Yechish. Bizda " =5h01 da I, = _fsin xdxni (1) formulaga asosan

I, :jsin5 xabc:lsin“xcosx+EJ.sin3xdx:lsin4 xcosx+ﬂ13
5 5 5 5
ni yozamiz. Endi dastlab »=1bo’lganida 7, = [sin xdx = —cosx+C,

n=2bo’lganida 7, =J.sin2 xdx=%j(l—cost)dx=%x—%sin2x+C, n=3 bo’lganida

I, :Isin3 xa’x:—ésin2 xcosx+%l, +C:—%sin2 xcosx+§[I +C=
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. 2
=——5i1" xcosx ——cosxy =
3 3

Bo’lgani sababli
I, = J‘sin5 xdx = Lsin® xcosx + EJ‘sin3xabc —Lgin® xcosx—Lsin® xcosx— Fcosx+C
5 5 5 15 9
natijani hosil qilamiz.
2-formula. Quyidagi integralni hisoblang.
I= J.cos” xdx.
Yechish: Xuddi yugoridagi misoldagi kabi

I = L xcosx+o 1 .
n n
Yugoridagi ko’rinishdagi integrallar bilan birgalikda yana

d d
I:I )jdxvalzj.x dx
cos" x sin” x

ko’rinishdagi integrallarni ham garash mumbkin.

5-Misol.Hisoblang 7 = |

dx

sin’ x

dx

Yechish. Bo’laklab integrallash formulasidan foydalanamiz
1 1 1

dx u=——,du=-— cosx —— dx 1
[:I ——dx= sin x sin” x sinx |=—| — ctgx-chosx ctgxdx =
sin” x sin x sin” x
dv = d(ctgx), v = ctgx
t 1 t 1 t 1-sin?
=—C,gX—J. — cosxctgxdx=—c.gx-ITcoszxdx=—c.gX- 51r31 Ldx =
sinx *sin° x sinx 7 sin” x sinx < sin’ x
t 1 1 t 1
=—C.gX—J. — dx—j : dx=—c_gX—I—J._—dx.
sinx * sin” x sin x sin x sin x
lz—qﬁ—]—j#dx
sin x sin x
tenglamadan
1 ct e 1 . 1 ct 1
I:——C.ﬁ——_[ —dx  yoki I=——£——1ntg§+c.
2sinx 2Ysinx 2sinx 2

3-formula. Quyidagi integralni hisoblang Ix”exdx.
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Yechish. Bo’laklab integrallash formu

-1
u=x",du=nx""dx

I, =Ix”e"dx =

-1 -1
=x"e" —njx” e‘dx=x"e" —njx" e'dx=x"e" —nl .
e'de=dv,v=e"

Endi bir nechta xususiy hollarni garaymiz.

u=x,du=dx

I, :Ixede: =xex—J.exdx:xex—ex+C,
ede=dv,v=e"
u=x",du=2xd
I, = '[xze"dx = =x’e" —Jer’“dx =x"e" —ZIxexdx =x’e* =21,
e'dx=dv,v=e"
3 2
u=x",du=3x"dx
I, = ijede = =x’e" — j3xzexdx =x’e" — 3_[ xe'dx = x’e* —31,,
e'dc=dv,v=e"

5-Misol. j x*e*dx integralni hisoblang.

u=x"du=4xdx
1, = Ix4exdx = =x"e" - 4I x’e'dx = x'e" — 4j x'e'dx=x'e" — 41, =

e'de=dv,v=e"

=x'e" —4(x3ex —3]2): x'e' —dx’e’ +4.31, =x'e" —4x’e’ +12(x’e" —21I,).
Demak berilgan integral
J‘x4e"dx =x'e" —4x’e" +12x%e" —24xe" —24e* +C

ga teng ekan.

Xulosa

Mavzuga oid misollarni yechishda innovatsion usullardan foydalanish talabalarni
amaliy malakalarini shakllantiradi,ulrni ijodiy yondashishga yo’nalti-radi.Yosh
avlodning matematik madaniyatini rivojlantiradi.
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