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bonutanru4 pyHKIus Ba aHUKMAC MHTErpaJl.

AHHKMAC MHTEIPAJTHHHI X0CCAJIAPH.
Jlndbpepennman XUCOOHUHT aCoOCHM

Baszupacu oepuirad F(x) pyHKuMsAra kypa yHUHT
xocunacu F'(x) = f(x) uu éxu quddepenimanm
F'(x)dx = f(x)dx au Tonumaup.

MuTerpan XMCOOHMHI acocuil  Ba3udacu
OyHMHI Teckapucu Oyan0, F(x) QyHKUUIHU
yHUHT MabayMm f(x) xocmmara éxu f(x)dx
aid@epeHanira Kypa TonuigaH uoopar. by
UKKH aMaJl y3apo TeCKapy amaiapaup.



Tanpud. bupop opamukna anumkiaanrad f(x)
GyHKIM  ydyH Oy  OpaJHMKHMHI  XaMMa
KAMaTiapuaa

F'(x)=f(x) ¢éxu dF(x)=f(x)dx (1.1)
mapt Oaxapuica, y xoiaga F(x) oymxmus f(x)
HUHT OONIJIaHFUY QYHKIUSICU JICHHIA N,

Mmucoa. F(x) = sinx ¢yukius OyTyH COHIap
Tyrpu umsmruga  f(x) = cosx  (GyHKIUSHUHT
Oonnrangrud (YHKOHMSACH OYIIagu, YyHKH X HUHT
UCcTaJirad KUMMaTuaa

F'(x) = (sinx)’ = cosx = f(x)



éku  dF(x) = d(sinx) = cosxdx = f(x)dx
TCHIJIMK TYFpH OVJIaau.
Jlemma. Arap F(x) Ba ®(x) ¢yuxuus f(x) HuHT
MKKH OONUIaHFWY (yHKLOUSIapu Oyiica, y XoJaa
d(x) = F(x) + C 6ynagu, 6yana C — uxTtuépuii
y3rapMac COH.
AHHKMAC MHTErPAJTHUHT Tabpudu.

Tanpud. Arap F(x) GyHKIHS OHUpOp
opanukga f(x)  QYHKIUSAHUHT  OOILIAHFHUY
byuknmsacu 6yica, , y xonma F(x) + C (oyaga C
— UXTHEpUN OOMMHHN) (QYHKLOMSIAP TYIUIAMH Iy
kecmana f(x) GYHKIUSHUHT aHUKMAC MHTETPAIH



nevimnmamy Ba [ f(x)dx =F(x)+C (1.2)
kabu Oenrmma"Hagu. by epma f(x) — wunTerpan
octugaru GpyHkiums, f (x)dx — uHTETpaNT OCTHUAATH
npoma, X - MHTErpaaIam y3rapyBuucH, [—ra
MHTErpai OeIrucu geuiagu.

AHHUKMAC MHTErpallHd TOMNHIN >Xapa€¢HW EKU
OcpwiiraH (PYHKLUSHUHT OOIUIaHFUY (PYHKIIUS-
CUHHU TOIMII >Kapa€HUIa MHTErpaiail JcHuiIaau.
Kecmana y3inykcu3 OViran uctajiraH (pyHKUMS 1Ty
opajluKia OoLUIaHFUY (YHKUMAra 9ra, JAeMak

aHMKMAaC MHTErpalira XaM 3ra SKaHJIUTY KeJINO YMKaau



Macanan. [ cosxdx = sinx + C, uynku (sinx + C)'=
cosx. bomnanrud QYHKOUSHUHT Tpaurura yHUHT
MHTErpajl YU3UFU JeMuiagu, IIyHUHT Y4YyH aHHUKMAac
MHTErpajl TE€OMETPUK HYKTau HazapjaH uxtuépuit C
y3rapmacra OOFIMK OyiaraH XaMma OJIpH YH3UKJIap
TYILIAMUHU UpoaaIaniu.

1-mucon. [2xdx =x*+C, wuaymkm (x*+C) = 2x.
BynuHr Gonuanrud QyHKumsiapugad oupu  F(x) = x?
HuHr rpaduru mapaboma O6yimamm, F(x)+C =x*+C
aHMKMAC HHTerpaji—mnapadonagap TymiaMu Oyian0O, yHH
uxtuépui C ra Typjau KuhMatriap OeprO XOCHJI KHWIIHIII

MyMKHH(1-un3ma).






AHMKMAC HHTEIPAJTHUHI X0CCAJIAPH.
1-xocca. AHMKMAC MHTETPATHUHT XOCHJIAC MHTETpall
octuard (pyHKIUATa TCHT, TbHU

(f fG)dx) = f (0.
2-x0cca. AHHMKMAc HHTErpajJHUHI aud@epeHunaim

MHTErpaa OCJITMCH OCTUAAru udogara TCHI, SbHU

d([ f(x)dx) = f(x)dx.

3-xocca. bupop QyHKIUSHUHT XOCHIACUJAaH OJIWHIaH
aHMKMAaC MHTEerpan 11y GyHKOUS OWiaH MXTHEPUM

y3rapMacHUHT WUFUHAVCUra TEHT, SbHH
[F'(x)dx = F(x) + C.



4-xocca. bupop ¢yHKIUSHUHT aUOEpPECHINAINIAH
OJIJMHIaH aHWKMac MHTErpagl Iy (QyHKOUS OwiiaH

UXTUEPUUN Y3TapMACHUHT MUFUHIUCUTA TECHT, TbHU

[ dF (x)dx = F(x) + C.

5-xocca. YUexknu coHaard (QyHKUMSUIADHUHT alIr€Opauk
MAFUHAYWCUJIAH  OJIMHIaH aHMKMAac  HMHTErpal Iy
(GYHKOUSJIADHUHT  Xap OWpHAAH OJIMHIaH aHWKMac

MHTErpAJUIAPHUHT aareOpank WUFUHINCUTA TCHI, SHbHU
f[f1(x) T f2(x) £ f3(x)]dx =
= [ fi)dx x [ f,(0)dx £ [ f3(x)dx



6-xocca. Y3rapMac KynaMTyBUYMHU MHTErpaa OCJITMCH
TallKapuCcura  YUKApuIll  MYMKHH,  ABbHHA  arap

k = const # 0 Oyica, y xoiaa
[k-f(x)dx = k- [ f(x)dx.
7-xocca. (Mupapnantauk xoccacu) Arap F(x) QyHKIHS
f (x) yuyn Oonutanrud GyHKIMS OYIica, SbHU
[ fOdx = F(x) +C,
Oyica, y xoj/a
[fwdu=Fu)+C
TEHITINK TYyrpu OYymamm, Oy epma u = u(x) X HUHT
nuddepeHanianyBun QyHKIMsACH. by xocca nHTErpas-

nam  (popMyllaJapuHUHI HWHBAPUAHTIMIHA  JICHWIAIMU.



Macaunan, arap | cosxdx = sinx + C 6yinca, y xonaa
[ cosx? - dx* = sinx* + C
oOynagu. Harwmka TyrpuimMrura HIIOHY XOCHJ KHJIHIII
y4yH TEHITIJaMAaHHMHT Yall KUCMHUHHMHT Ba YHI KMCMHHHMHT
auddepeHIaIHA XUCco0Iall eTapiiu. XaKuKaTaH Xam,
d(sinx?) = cosx? - dx?

Ba d([ cosx?-dx?) = cosx? - dx?.

AcCOoCUM MHTErpajIjiap »KajaBajiu.

1. [du=u+C.

uCZ+1

a+1

2. [u%du = FC, (a # —1).



3.fi—?=—i+€; 4 fj—;=2\/ﬂ+C;

&y - In|lu| + C;

u

. fa”du=ﬁ+C;

Ina

5
0
7. [e*du=e*+C;
8
9

. [ sinudu = —cosu + C;
.| cosudu = sinu + C;
du
10 fcoézu = tgu + C;
11. [—— = —ctgu + C;



u
12. f = [n ‘tg E| + C,

u T
13, [ o = InftaG+ 3|+
14. [ tgdu = —In|cosu| + C;
15. [ ctgdu = In|sinu| + C;

S inu

1 u
16. fu2+a2 = E-arctga+ C;
u—a
17. fuz—az - Z. In u+a C;
. u
18. f\/a arcsin=+ C;

19. [ =2 ln(u+\/u2+a)+C.

Vu2+a



Misol.

1) 4

_f(x3—4x+5)dx=7—2x2+5x+c

fﬁvf‘ 7= o= [

2
3x3

+T+C—2V=x+ Yx2 +C

1
X 2 + X

1

3

jdxz

X

NP
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O’zgaruvchini almashtirish

Ushbu | f(x)dx
X=p(t) deb olib, iIntegral ostidagi ifodada
o’zgaruvchini  almashtiramiz: bu yerda o(t)
uzluksiz funksiya bo’lib, uzluksiz hosilaga va
teskari funksiyaga ega. U vaqt
dx= ¢ (t)dt.
| fOOdx = | flo®e (t)dt
Misol. Imcosxdxzbunda t=sinx almashtirishni
Qilamiz, u holda dt=cosxdx, demak

3
1 2 3
J‘\/sinxcosxdx=jﬁdt=jt2dt=2; +C=%sin2x—|—c




Har doim ham x = ¢ (t) almashtirish qulay bo’masligi
mumkin. Bunday hollarda quyidagi formuladan
foydalanish qulay bo’ladi

[u’dx=[@=ln|u|+6'

u u

Misol.
f 2xdx f d(6 + x*%)
6 +x2 6 + x2

=In|6 + x%| + C



Bo’laklab integrallash.

uvav funksiyalar x bo’yicha differentsiallanuvchi ikKki
funksiya bo’lsin. Unda, ma’lumki, uv ko’paytmaning
defferentsiali ushbu formula bo’yicha xisoblanadi:
d(uv)=udv + v du

Bundan, integrallab uv = [udv+ [vdu

yoKi _[u dv = uv—jvdu

ni hosil gilamiz. Bu formula be’laklab integrallash
formulasi deyiladi.



Misol 1: f xsin xdx =? bunday faraz qilamiz;
u=x, dv= sinx dx;:

U vaqtda du=dx, v=-cosx.

Demak ,

f xsinxdx = —xcosx + f cosxdx = —xcosx + sinx + C

Misol 2 farctgx dx =7

n1 hisoblash kerak. Belgilash kiritamiz
dx

1+ X°

u= arctgx, dv=dx,uholda du =
demak,
J' arctgxdx = xarctgx— I

V—=X.

xdx
2

= xarctgx—l In‘1+ xz‘ +C
1+ X 2
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