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RATSIONAL VA IRRATSIONAL IFODALARNING INTEGRALLARINI
HISOBLASHNING BA’ZI INNOVATSION USULLARI

Qahramon Azimov
Jizzax politexnika instituti katta o 'qituvchisi

Annotatsiya.Ma’lumki noaniq va aniq integrallar matematik analizning katta
gismini tashkil etadi.Bunda ulani hisoblash usullari va boshga fanlarga oid masala-larni
yechishga tadbiglari garaladi.Bunda ularga oid masalalarni yechishda talaba-lar tez -
tez uslubiy qgiyinchiliklarda duch keladilar.Shuning uchun bu maqolada bir gancha
innovatsion usullar tavsiya etiladi.

Kalit so’zlar.Noananaviy noma’lun  koefisentlar  usuli,trigonometrik
o’zgaruvchi almashtirishusuli ,geometrik usul.

WHHOBAIIMOHHBIE METO/bI BBIYNCJIEHUSI HHTETPAJIOB
HEKOTOPBIX PAIIMOHAJIBHBIX 1 HPPAIIMOHAJIBHBIX
BBIPAKEHU

Kaxpamon Azumos-cmapuiui
npenooasamend [[ocu3aKckoeo
NOIUMEXHUYECKO20 UHCMUMYma

AnHoTuus. Kak Wu3BECTHO, HEONpPEACICHHbBIE M TOYHBIE MHTETPAJIbI
COCTABJISIIOT OOJBIIYI0 YacTh MaTeMaruyeckoro anaimusallpm »stoM  Oyayt
PacCMOTPEHBI METOJIBI pacyeTa U X MPUMEHEHHUE VIS PelIeHUs 3a7a4, CBI3aHHBIX C
IpyruMu Haykamu.lIpmw 3TOM CTyIEHTHI 4YacTO CTAJKHUBAIOTCA C METOIWYECKUMHM
TPYIHOCTSIMHU TIPH PEIICHUH BOIIPOCOB, CBSI3aHHBIX C HUMH.BOT mmovemy B 3TOM cTaThe
PEKOMEHTyeTCsI HECKOJIbKO MHHOBAIIMOHHBIX METOIOB.

KuaroueBsblie ciaoBa. Herpanuimonusiii Metoa Kod(pGUIMEHTOB, TPUTOHOMET-
PUYECKUN METO/I MOACTAHOBKY MEPEMEHHBIX, TEOMETPUIECKUN METO/I.

INNOVATIVE METHODS FOR CALCULATING INTEGRALS OF SOME
RATIONAL AND IRRATIONAL EXPRESSIONS

Kaxramon Azimov-senior teacher
of DJizzakh Polytechnic institute

Annotation. It is known that indefinite and definite integrals form a large part
of mathematical analysis.In this case, the methods of calculating the connection and
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their application to solving issues related to other disciplines are considered.In solving
issues related to them in this, students are often faced with methodological
difficulties. Therefore, several innovative methods are recommended in this article.

Keyvords. Non-traditional method of coefficients, trigonometric method of
substitution of variables, geometric method.

O’quv jaroyonini samaradorligini oshirishda texnologik innovatsiyalardan
foydalanish muammosi zamonaviy talablardan hisoblanadi.Shuning uchun oliy
matematikani o’rganishda ana shu muammoni hal qilish uchun quyida bir nechta
tavsiyalar keltiriladi.Ushbu muammoni muallif tomonidan o’rganishda [1,2,5,9]
ishlarda integrative texnologiya , [3,4,6,7] ishlarda multi variant texnologiya , [8,10]
ishlarda noananaviy interaktiv texnologiyadan foydalanish bayon etilgan.

1-Misol. Integralni hisoblang 1 = ﬁdx

Yechish. 1-usul.Agar biz x:l%t deb belgilasak dx:%dt bo’ladi. U holda bu

integralni quyidagicha yozish mumkin

:j;dlej L dt:lj 1 dt:lj;dt:
1-x@0-x) 2 1+t 1+t 2 1+t 2 1-t°
== 1- (7) 1-
4
2 t 2 2x-1
= =2 =—arctg| — |+C =—=arctg| —— [+C.
5t I( N RO o o= el 25+
2-usul.Agar biz x—th desak dx——dt bo’ladi. Shuning uchun integral
4d =4[—=——dx=2f L d(2x) =
1-X+x? 4 — 4%+ 4x? (2x - 12i+3 2X_12)+(\/§)2
2 2x -1
=—arctg———+C
BT

ga teng bo’ladi.Ma’lumki biz
[ PXH9 gy [ PXED

ax” +bx+c Vax? +bx+c

ko’rinishdagi  integrallarni ~ hisoblashni bilamiz. Quyida biz bunduy

ko’rinishdagi integrallarni hisoblashda noananaviy usuldan foydalanamiz.
2-misol. Integralni hisoblang. de
2x+3

Yechish .1-usul.Noananviy —innovatsion usul. Bizda
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ax+1=A3 (2x2 ~2x+3)+ B
dx

dan
3x+1=A(4x-2)+B=4Ax-2A+B
bo’lgani uchun
4A =3,
{—4A+B _17 A:%B:g'
Bularga asosan

5
I 23x+1 _J‘ =§J‘de+§jz;d)(=§ll+§|2'
2X° —2%X+3 2x+3 47 2x° -2x+3 27 2x° -2x+3 4 2
Bu yerda
=2x*-2
_j 4X 2) gy _ft=2x X+3=Iﬂ=ln|t|+C1:In‘2x2—2x+3{+Cl.
2x? 2x+3 ~ ldt = (4x - 2)dx t
%dx=lj;3dx:ij 21 2dx:%arctgzj/(_—_lJrCz.
2(x* =x+) 2 (X2 —x+>) 2 ( 1) NG 5 SX
2 2 X=2 | ¥ 5
2 2
Demak
123)(4+1dx:§ll+§ ,_,=§In‘2x2—2x+3‘+iarctgzx—_l+c.
2x* -2x+3 4 2 4 NG \/5x

3-misol. Integralni hisoblang.j(3x—2)\/x2 + X +1dx.

Yechish .Noananaviy yangi o’zgaruvchi kiritish usuli.Quyidagi almashti-rishni
bajaramiz
3x-2=A(2x+1)+B=2Ax+A+B

2A=3=> A=2§,A+B=—2:>B=—g.

3x—2=§(2x+1)_1
2 2
I:SI(SX—ZMdX—%jde:gll_%|2
1, = [(Bx—2V +x+1dk = [ +x+1(3x—2)dx = (x> + x-+1)2 +C,.
2 2 ) 2
Idej\/(x+%j 4{%} dX2X4+1\/[x+%j +(§] N

Demak

In 2)(2+1+\/x2 +X+1+
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3 7 3 7 2x+1 12 (J5) 3
l=—1-=1,= (x +x+1)/ (x+—j +|— 1| —=In
2 2 2 2 4 2 2 8

4-misol. Integralni hisoblang. j\/5-4x-x2dx

Yechish .1-usul.Noananviy usul. Berilgan integralni quyidagicha yozamiz

I\/S x? +4x+4+4dx j\/ (x+2)*dx = 3]}/ X+2

T =sing,dx =3cosede,

2)(2+1+\/x2 +Xx+1/+C

3.[41- sin“p3cospde = 9J.|COSq0|COS(0d§0 = 9'|.cos2 oo = QIWCI(D =

9 9 9 9 . 9 . X+2 9 .
=—|(1+cos2 =—|(1+cos2 =—@+—Sin2¢+C =—arcsin ——+—sin2p+C =
AL oMo = pHp ="+ sin2p+C =2 520

9 x+2 9, 9 X+2 3x+6 x+2)°
—arcsin ——+—2sin ¢ cos @ + C = —arcsin + 1- +C.
2 3 4 2 3 2

X__ldx_

5-Misol.Integralni hisoblang. 3-X
Yechish. 1-usul. O’zgaruvchi almashtirish usuli.

X— 1 _x-1
u= 1/
I /x_—l «— 3- x T3-x ud 208
3-X
X=

= - du
2 2 241 I 211
3u? +1 2l d((1+2u +1] u?+ u?+

Jdx =
u?+1 u’+1

;2u —2u+2arctgu +C =
+1

+2arctgu+C— “3 X+2arctg1/—+c 2arctg\/x 1 (x- 1)(3+X)+C—

xx1+3x -

= 2arctg ;(—_)1( —J(x=1)3+x)+C.

2-usul.Sun’iy usul va trigonometrik almashtirish usuli.
bizda quyidagi uchburchakdan (2-chizma)
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1
x—2 J2

A x-1

]
J1-(x-2)° \
2-chizma

3-X
3-chizma
_J‘\/ ( ) =I\/1+Sint costdt='f(1+sint)dt:t—cost+c:arcsin(x—Z)—cost+C:
1-(x-2 1-sin’t

arcsin(x—2) —v/—x* +4x-3+C.

3-usul. Bizda 3- chizdadan sinZ¢p—cos?p = LZ?’” = x—2bo’ladi.

/ -1
I / dx_ X :Itgw(sin2¢—cosz¢)=
3-x sin x-1 COSQ = 3-x
PN PPN

J'tg(pd (2sin @ cos @ + 2¢0s psin @) :4_[tggosin @Cos@ =4sin® pde = 2.|'(1—cos 2p)dp =

x=13- X 1 =2arctg ——,/x 1)3-x)

3-x 2

=2¢—2sin pCOS @ = 2arctg\/;(_1 —2\/
—X

6-misol. Integralni hisoblang. j%d

Yechish. 1-usul.Agar biz sin x:25in§cos§ va 1+cosx:2c052§ ayniyatlarni

e’tiborga olsak quyidagilarga ega bo’lamiz

. 5 X X
<+ sin x x+23in;cos; ;+sin)2(cos)2( smzz(zcosec 2+Ct92j
|:I1+cosxdxz-[ X dx:J. X dx:j X X dx =
2c0s 5 CcosS > sin Ectg >
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(Xcoseczx+ctg X] ctg X .1- x(—lcoseczxj ctg Xd(x)—xd[ctg j
2_[2 2 2d=J‘ 2 2 2dx=_[ 2 dx dx 2=
ctgzi (:tg25 ctg® =

2 2 2
% XX = XX+C=xtg§+C.
tg~ | ctg—
ctg | ctg
2-usul.Quyidagicha yozamiz
IX+Sdex:j X dX+I SIn X dX:|1+|2
1+ cosx 1+ cosx 1+cosx '
X X X X
sin x 2sin 50087 sin > cos y u=>2
I1=_[ dx:j » dx J'4dx Itg—dx= q :thgudu:
1+cosx 2c0s* = cos® = 2 du=2
2 2 2
X
=—2In|cosu|+C =-2In cos +C.

X
I X dx:ljxseczﬁdx=u:§ :1I2use02udu

|
2 J14cosx dx = 2d

A=u,dB =sec’u bo’lsin, integralni bo’laklab integrallaymiz
dA =du,B =tgu deb belgilaymiz va bundan esa

Jusec2 udu = utgu —Jutgudu. = utgu + In|cos |

:

+C

yoki

|, =| ———dx=xt +2In
2 J'1+cosx g

natijani olamiz. Natuada

+xtg§+2In5
2 2

X +sin X
I dx =-2In
1+ cos X

ni olamiz.
3
4-misol. Integralni hisoblang. j\/3+ 2x — x*dx.
-1

X
COs —
2

Yechish. 1-usul. Trigonometrik almashtirish usuli.

3 3 2sina =x-2
.[\/3+2x—x2dx:H4—(x-2)2dx= ‘I
1 1

4—(2sina)® =2c0sa = X —
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Bu yerda, agar x=-1 bo’lsa « =—§, agar x=3 bo’lsa a = Zga teng bo’ladi. Demak

j\/3+2x x*dx = j 4—(x-2)*dx = ’fw/4 (2sina)’da = '[2\/1 sin®a2cosada =

2

cos’ ada =27.

2
4 :4I1+C082a

1 . 2
da =8(a + =sin 2a)
2 0

—n N

NN

2
2-usul. Geometrik usul. Integral ostidagi funksiya y=+/3+2x-x’ni
(x-1)* +y* =4ko’rinishda yozamiz .Bu esa markazi C(L0) nuqtada va radiusi R=2ga
teng bo’lgan aylananing tenglamasidan iborat.Bizda berilgan aniq integralning
giymati ushbu aylananing yugori yarim gismi bilan chegaralangan yuzani beradi.

Demak izlanayotgan yuza S :%nRZ =27 ga teng ekan.
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