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Integrallard: esaplaw usillar:

Abdullayeva Nodira Qamaraddin gizi
Nokis Mamleket pedagogika instituti studenti

Anotatsiya: Bul maqalada har turl turdegi integrallardi esaplaw usillart
korip shigiladi. Bul integrallardr esaplawda tiykarlanip Koshi formulasinan,
boleklab integrallaw usilinan ham basqa bir neshe usillardan paydalanildi.
Integrallardr esaplawdr qolaylastirtw ushin biz sol intergralni shigariwga
maslangan usillardan paydalanganimiz magsetke muwapiq bolads, dlbette.

Gilt soz: Integral, Koshi formulasi, boleklab integrallaw, oblast, tuwindl,

f (2), n-darejeli funksiya, ham basqalar.

Hér tarli interallarni esaplawdi birpara usillari boyinsha esaplangan
misallardi korip shigamiz.

1. Toémendegi integraldi esaplan.

mydz, y:lz—a =R
4

Shigariliwi.

Déslep t nin oblastin tawamiz.

|z—a|=R, z=a+Re"=a+R(cost+isint), te[0;27]
ael]l, z=x+iy=a+Rcost+iRsint

Integral esaplawimiz ushin x hdm y lardan tuwindi alamiz.

X=a+Rcost y=Rsint
dx = —Rsintdt dy = Rcostdt

Joqaridagilardan paydalanip integral esaplaymiz.

flydz = [ y(dx+idy) =] yax+i[ ydy = —joz” R2sintdt +ij02” RZsint costdt =
V4

l_ Cos 2t
2 2

_ _RZJ.ZHl_COS zt
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)dt+% [ sin2tdt =
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Juwabl.[ﬂ ydz =R’z
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Shigariliwi.
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4 2ripz—-a 0,a¢D
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Juwaby =227 f(z),aeD
. " |0,agD
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j sin zdz
3. °
Shigariliwi.

Daslep J'sin zdz =—cosz ekenliginen paydalanip integral esaplaymiz.

2 T
I sin zdz = (—cos z)2 =—(cos(%+i)—c050)
0

Bul jerde cos(%+i) di esaplawimiz ushin tomendegi formulalardan

paydalanamiz.

cos(a + f) =cosa cos f—sinasin f

siniz=ishz, cosiz=chz

cos(% +i) = cos(%) cos(i) —sin(%)sin(i) ~0-chl—1-i-shl=—ishl
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Esaplawdan korinip tuript natiyje —ishl ekenligi, usidan paydalanip

inegrald1 esaplaymiz.

T
Z+i

2 T
I sinzdz =(-cosz)? = —(cos(% +1)—co0s0) =1—(—ishl) =1+ishl
0

%Jri
Juwab1. j sin zdz =1+ishl
0

z

e
21

dz
4. 2 °
Sheshiliwi:

Berilgen integralimizdi apiwayilastiramiz.

z

e
7’ -1

dz =iz(e—1)
e

|z]=2

Berilgen oblastga ani tekserip kéremiz.

AR
N

1) amnitawsaq z-1=0,z=La=1

z 1

e e
@)= 1+D’

(z+1)’

f(a) =2

f(z)= :

Berilgen integralimizdi esaplaymiz
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2)a nitawsaq z+1=0,z=-la=-1

z -1 -1

e
f(z)—( —rt f(a):(_l_l), f@)==5

Berilgen integralimizdi esaplaymiz

z

e

Dj(z D 7= 27 |(-—) m
0

, (z+1) 2e e

dz =eiz % —ir(e-2)
e e

z

Juwab: (] dz = i;r(e—%).
|z]=2

5. j sh(az)dz
Sheshiliwi:

Daslep shaz ham chaz manislerin korip shigsaq.

az —az

shaz = & _Ze , chaz=

az —az

€ +e

shaz manisin ornina qoyip integral esaplaymiz.

e” —e ™™ e” 1 e* 1e* 1 e*+e™
dZ: = —_——(——- = —

I 2 I 2 a 2 ( a 2) a( 2

chaz = ten paydalanip juwmagq shigaramiz.

L) Lo

a 2 a

je —¢ dz:l-chaz
2 a

Juwabu: '[sh(az)dz _1 chaz
a

6. Integraldi esaplan:

I Im zdz, bunda y bas1 0 ham aqir1 2+i noqatta bolgan tuwri s1z1q kesindisi.
4

Sheshiliwi:

22 2

J'Im zdz_jy(dx+|dy) j—dx+|jydy——




Modern education and development

Juwab1:1+'E

COSz

7. Témedegi integraldi esaplan. | ——————dz
s (2+D)*(2-2)
Shigariliwi.

Funkciyamizdi eki bolekke bolip esaplaymiz yagniy (z+1) hdm (z-2)
boyinsha.

1)Funkciyamizdan a, n hdm f(z) lerdi aniglaymiz.

z+1=0=>z=-1=a=-1n=1

COSZz

(z2-2)

n=1 bolgani ushin f(z) ten n marte tuwindi alamiz ham esaplaymiz.

Z2+1=0=z=-1=a=-1n=11(2)=

£(2)= (cosz)'(z—2)—cosz(z—2)' —smz(z 2)—C0Sz

(z-2)° (z—2)?
f(a) = —sin(-1)(-1-2)—cos(-1)  -3sin(l) —cos(l)
) (-1-2)° - 9

Toémendegi formuladan paydalanip integralimizdi esaplaymiz.

jf()dz— f(“)() (1)

CoSZz dz = 271 —3sin(l) —cos(l) 27z'|
s (z+1)(z-2) 1 9

-(=3sin(2) —cos(1))

2) Funkciyamizdan a, n hdm f(z) lerdi aniglaymiz.

1-2=0=>7=2=a=2,n=0

n=0bolgan1 ushin f(z) ten tuwind1 alamay esaplaymiz.

F(2) = cosz _ f(a) = Cos2 _ cos2
(z+1)° @+D)* 9
COS Z . C0S2

\¢32213y§2ff§5 72=27 -——

1-ham 2-juwaplardi gosgan halda uliwma juwapti tabamiz.

cosz . €0s2 27
Lo (@17 (2-2) 2= ( 3sin(l) —cos(1)) + 27i- 5 9 (cos 2 —3sin(1) —cos(1))
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COS Z 2ri .
Juwabi. Zj;s i (2-2) dz= 5 (cos2-3sin(1) —cos())
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