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METODLARNING AMALIY AHAMIYATI

Eshmetova S.D.
Chirchiq davlat pedagogika universiteti o ’qituvchisi

Annotatsiya. Koshi integral formulasi yordamida yechilishi mumkin bo'lgan
misollar, ushbu magolada chegirmalar nazariyasidan foydalanib yechimlari bayon
etilgan.

Tayanch so‘zlar: maxsus nuqtalar, golomorf funksiyalar , chegirmalar, Koshining
integral formulasi.

[TPAKTUYECKOE 3HAYEHUE UHTEPAKTHUBHbBIX METO10OB B
OPTAHU3ALINN YPOKOB MATEMATHUKUA

AHHoTanus: [Ipumepsl, KOTOpbIE MOXKHO PEUIUTh C TOMOIIbIO MHTErPaJIbHON
¢dopmynsl Koim, B 3TOM cTaTbe paccMaTpHUBAIOTCA PEIISHHS 3THX MPUMEPOB C
UCTIOJIb30BAaHUEM BBIYET.

KiroueBble cioBa: ocoObie TOUYKH, TojdoMopdHas GYHKIMS, BBIYET,
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PRACTICAL SIGNIFICANCE OF INTERACTIVE METHODS IN
ORGANIZING MATHEMATICS LESSONS

Abstract: Examples that can be solved using the Cauchy integral formula, this
article deals with solving these examples using residue.

Keywords: singular points, holomorphic function, residue, Cauchy integral
formula.

Hozirgi kunda barcha ta“lim muassasalarida o’qitish jarayonida interfaol
usullardan foydalanishga erishilmogda. Bu esa interfaol ta“lim asosida tashkil
etilayotgan pedagogik jarayonlarning mazmun-mohiyatini to’lig tushunib yetishga va
ularni samarali, giziqarli, sifatli bo’lishini ta’minlashga ko’maklashadi. “’Interfaol
usullaridagi darslar o’quvchini ijodiy fikrlashga, olingan axborotlarni faollikda hal
etishga, fikrni erkin bayon etishga, tashabbuskorlikka, guruhlarda masalalar
yechimini topishga, hamkorlikda ish yuritishga, fikrni yozma ravishda bayon etishga
chorlaydi.

Talabalar 2 ta guruhga bo’linadi.
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1. O’tilgan mavzu asosida bir nechta muammoli vaziyatlar yaratuvchi misollar
beriladi.

J' z-1
s (2 —-3)%(z+i)?
foydalanib hisoblash topshiriladi.

3. 2-guruhga xuddi shu integralni chegirmalar yordamida hisoblash topshiriladi.

2. 1-guruhga dz integralni Koshining integral formulasidan

4. Keyin 2 ta guruhga ham I z-1 dz integralni 2 xil usulda ishlash
25 (Z2+2)(2-3)
topshiriladi.
5. Oxirida natijalar solishtiriladi.
1-guruh £- dz integralni Koshining integral formulasidan

Z+j;=3(z—3)2(z+i)2
foydalanib hisoblagach, natijani doskaga yozadi. 2-guruh esa xuddi shu integralni
chegirmalar yordamida hisoblab, natijani ular ham doskaga yozishadi. Keyin ikki xil
usul tahlil gilinadi. Talabalar 2 usulning bir-birlaridan farqlarini o’rganishadi.
Keyinchalik o’zlariga qaysi usul qulay bo’lsa shu usuldan foydalanishadi.

Quyida misollarning 2 xil usulda ishlanishi keltirilgan:
1- misol. Koshining integral formulasidan foydalanib quyidagi

e’ dz
(z+4)(z-6)

|z-2|=5

integralni hisoblang.
|z — 2| = 5 aylana bilan chegaralangan sohani D deb belgilaymiz.

Z2

e
FO=aee

deb belgilasak, zy =6 € Dvaz, = —4 ¢ D

2

S (2
(z+4)(z-6) z-6

F(2)

f(z) funksiya D da golomorf bo’lganligi uchun Koshining integral formulasiga
muvofiq

36 36

[ — 2 _ [ E@)dz= f 12 4, = 27if (6) = 24i = &7
225 (2T H(Z=6) | 5 22520 10 5
2- misol. Koshining integral formulasidan foydalanib quyidagi
@ http://www.newjournal.org/ 1129} » Buvinyck sicypnana Neo — 22

Yacmv—5_ Hions —2023


http://www.newjournal.org/

@ 'fi OBPA30OBAHHE HAYKA U HHHOBAI[HUOHHbBIE H/[EU B MUPE I h\ E
- 2181-3187

z-1
dz
225 (z+2)(z-3)

integralni hisoblang.

|z| = 2,5 aylana bilan chegaralangan sohani D deb belgilaymiz.

B z-1

C(2+2)(z-3)
3 z-1  f(2)
(z2+2)(z-3) z+2

F(2)

deb belgilasak, z, = -2 € D, z, =3 ¢ D.

= F(2)

f(z) funksiya D da golomorf bo’lganligi uchun Koshining integral formulasiga
muvofiq

z-1 dz J- f(z)dz 3 6
1225 (2 +2)(2-3) s 12

= = 27if (-2) = 27i - 2 =222
7if (=2) -

3- misol. Koshining integral formulasidan foydalanib quyidagi

z-1
> = dz
‘2423(2—3) (z+1)

integralni hisoblang.

|z + 1| = 3 aylana bilan chegaralangan sohani D deb belgilaymiz.

z-1 )
F(z)= deb belgilasak, z; = —i € D, =3¢ D.
B = ey s S Sal e
— F(2) z-1 _ f(2)

T (2-3)% 2+ (z+i)

f(z) funksiya D da golomorf bo’lganligi uchun Koshining integral formulasiga
muvofiq

S | () dz:27ri-f’(—i)=—27_ﬂ(i+1)
e (237 +1)* (2 i) (i+3)°

Koshining integral formulasidan foydalanib hisoblagan integrallarimizni
chegirmalar yordamida hisoblaymiz:

1.1-misol. Ushbu
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et dz
275 (z+4)(z-6)
integralni hisoblang.
Bu holda integral ostidagi funksiya
f(2) = —— .
(z+4)(z-6)

Integrallash ~ konturi ~ {zeC:z-2|=5} aylana, D
D={zeC:|z-2/<5} doiradan iborat.

2181-3187

soha esa

a; = —4, a, = 6 funksiyaning 1-tartibli qutb nugtalari ekanini aniglaymiz.
Ravshanki, a, maxsus nuqtalar D sohaga tegishli bo’ladi. Koshi teoremasining barcha

shartlari bajarilib, shu teoremaga ko’ra

2

e’ dz . e’
= 27l res
‘2_2‘:5(z+4)(z—6) =8, (2 +4)(z —6)

bo’ladi.

O’ng tomondagi chegirmani (1) formulaga ko’ra hisoblaymiz:

2 2

z z

36

res f (2) = res— —lim(z—6)- f(z) = lim——=°_,
2=3, =6 (z+4)(z—-6) 6 -6z+4 10
Natijada
22 36 36 _:
e’ dz o & e
235 (Z+4)(2-6) 10 5
bo’lishini topamiz.
1.2-misol. Ushbu
z-1 dz
25 (2 +2)(2-3)
integralni hisoblang.
Bu holda integral ostidagi funksiya
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z-1

=

Integrallash  konturi ~ {zeC:|z|=25] aylana, D soha esa

D= {z eC:lz|< 2,5} doiradan iborat

a; = —2, a, = 3 funksiyaning 1-tartibli qutb nuqtalari ekanini aniglaymiz.
Ravshanki, a; maxsus nuqtalar D sohaga tegishli bo’ladi. Koshi teoremasining barcha
shartlari bajarilib, shu teoremaga ko’ra

2= o= orire z-1
25 (z+2)(z-3)

S
= (2+2)(z2-3)

bo’ladi.

O’ng tomondagi chegirmani (1) formulaga ko’ra hisoblaymiz:

— . 7 -TN3
res f (z) =res =lim(z+2)-f(2)=lim—===,
7= ( ) 7=-2 (Z+2)(Z—3) H—z( ) ( ) =>27-3 §

Natijada
z-1 zz,zié:ﬂ
\z\:2,5(2+2)(2_3) 5 5

bo’lishini topamiz.
1.3-misol. Ushbu

z-1
; —az
2413 (2-3)"(z+1)

integralni hisoblang.
Bu holda integral ostidagi funksiya

B z-1
(z-3)%(z+i)*°

f(2)

Integrallash ~ konturi  {zeC:|z+1|=3} aylana, D soha esa

D= {z eC:|z+] <3} doiradan iborat
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a; = 3, a, = —i funksiyaning 2-tartibli qutb nuqgtalari ekanini aniglaymiz.
Ravshanki, a, maxsus nuqtalar D sohaga tegishli bo’ladi. Koshi teoremasining barcha
shartlari bajarilib, shu teoremaga ko’ra

22_1 —dz = 27ires 22_1 —
(z-3)(z+1) =8, (2 —3)“(z +1)

|z-+1=3

bo’ladi.

O’ng tomondagi chegirmani (3) formulaga ko’ra hisoblaymiz:

z-1 Cdr, = P
e ) = e iy =lim [ (z+1) 'f(z)]‘!L”?i{(z_g)Z} “ (43
Natijada
z—-1 o i+1  27(i+1)
e (@=37@+i)? T ([i+3)° (i+3)

bo’lishini topamiz.
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