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HeonpegeneHHbIW MHTErpan,
ero CBOMCTBa 1 BblYUCIIEHNE




[lepeoobpa3Hasi u
HeornpedesieHHbIU UHmeapasi

Onpeaenenue. PyHKUMS F(x) HasbiBaeTcs
nepsoobpasHomn pyHkLMM f(x), onpeaeneHHoi Ha
HEKOTOPOM MpoMexyTke, ecnn F'(x)= f(x) ans

KaXgoro X U3 3Toro NpoMexyTka.
Hanpumep, pyHKUuMa COS X ABNAETCA

nepBoobpasHoi MYHKLUMM — SIN X | TaK Kak

!

(cos x) =—sin x .
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[lepeoobpa3Hasi U HeornpeoesieHHbIU
UHmMezapasi

OuesnaHo, ecrm F(x)- nepsoobpasHas
dyHkum f(x), To F(x)+C, roe C -

HEKOTOpAasi NOCTOSAHHAsA, TakkKe SBNAETCH
nepBoobpasHOU PYHKUMKN [ (x)

Ecnn F(x) ecTb kakas-nnbo nepeoobpasHas

dyHKUMM f(x), TO BCAKkas yHKUNS BUAA
®(x)= F(x)+ C Tarke asnsaeTcs

nepBoobpasHoOn PYHKUMKN [ (x) N BCAKaS
nepBoobpasHasa npeacraBMma B TaKOM BUIE.

§ oo



[lepeoobpa3Hasi u
HeornpedesieHHbIU UHmeapasi

OnpeneneHue. COBOKYMNHOCTb BCEX
nepBoobpasHbIx PyHKUMKM £(x),
onpeaeneHHbIX Ha HEKOTOPOM
NPOMEXyTKe, Ha3blBaeTCs
HeonpeAeneHHbIM UHTErpanoMm oT
dbyHKLMM f(x) HA STOM NPOMEXYTKE U

o6o3HavaeTcs [ f(x)dx .



[lepeoobpa3Hasi u
HeornpedesieHHbIU UHmeapasi

Ecnn F (x)- HekoTOpas nepsoobpasHas PyHKUUN
f(x), To nnwyT [ f(x)dx = F(x)+C , xoTs
npasunbHee 6bl nncatb | f(x)dx = {F(x)+C}.

Mbl no ycToaBLLEUCS Tpaanumum dyaem nucaTb

J f(x)dx = F(x)+C.

Tem cambiM OAMH U TOT K& CUMBOI
[ 7(x)dx ByneT oboaHauaTb Kak BCKO

COBOKYMHOCTb NepBoo6pasHbIxX dyHKUMM £(x),
Tak 1 NdOoM 3aNemMeHT 3TOro MHOXecCTBa.
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Ceoucmea uHmeaparsna,
eblmeKarouwlue u3 onpeoesieHust

[lpon3BogHas HeonpeaeneHHoro
MHTEerpana paBHa NoablIHTEerpanbHOW
doyHKUMN, a ero auddoepeHumnan-
noablHTErpanbHOMY BblpaXXeHWU!Io.
[1encTBUTENbHO:

L(| f()dx) = (F(x)+C) = F'(x) = f(x);
2.d| f(x)dx = (| f(x)dx)dx = f(x)dx.

¥ =75



Ceoucmea uHmeaparsna,
eblmeKarouwlue u3 onpeoesieHust

HeonpeneneHHbI nHTerpan or
anddepeHumana HenpepbIiBHO
onpepeHUnpyeMmon yHKUUN paBeH
caMon 3TOU PYHKUKUN C TOYHOCTbLIO OO0
NOCTOSAHHOMW:

3. [ do(x) = [@'(x)dx = p(x)+C,
TaK Kak @(x)  gaBnsaeTcda nepBoodbpasHomn
ans - ¢'(x).

¥ =75



Ceoucmea uHmeapasna

Cdopmynupyem ganee cneayrLime cCBoONCTea
HEoNnpeaeNeHHoro HTerpana:

4. Ecrm cpyHkumm f1(x)n £, (x)umetor

nepBooBpasHble, To dyHkumMa fi(x)+ 75 (x)
TaKke NMeeT NepsBoodbpasHyo, NpUYem

TLA o)+ f2 (el = [ £ (et + ] £ (e
5.JKf(x)dx:Kff(x)dx;

6. f'(x)dx= f(x)+C;

7.1 o) (x)x = Flo(x)]+C



Tabsuua Heornpeodes1eHHbIX

UuHmeepasjioe

1. .dx=x+C.
a+l
2. x“dx=x
. a+1
3. [Zom+c.
Y X

X

4.Iaxdx= a +C .

In a

5. Iexdxzex +C .

+C,(a=-1).

6. |sinxdx=—-cosx+C.

7. |cosxdx=sinx+C .

8 .df =—cigx+( .
sin” x

9 I d)zc =1gx+C
cos” x

10 I ax = arctgx+C .
1+x°



Tabsuua Heornpeodes1eHHbIX

uHmMe2pasoe
ax dx
11. —arcsinx +C . 16. =Inlx+vx* +a|+C .
Jiy/l—x2 I x?+ta
dx _1 17. jshxdx:chx+C.
a a
13. J'm—arcsmx+(’ . 18. Ichxdx:shx+C.
14. % - L ¢ 19, [-E _pric.
X —a 2a |x+a ch’x
15. | e _1ylatxl 9, j — _cthx+C.
a>—x? 2a |a-x| sh’x
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Ceoucmea oughhepeHuuamos

[Tpn nHTErpnpoBaHun ygqobHo
NMoNb30BaTbLCA CBOUCTBAMMW:

1. dx = la?(azx)

a

2. dx = la’(czx+.b),

a

3. xdx = la’xz,
2

4. x*dx = %dx?’.



llpumepsbi

Mpumep . Bbluncnutb [ cos Sxdx .

PeweHue. B Tabnuue nHTerpanos Hangem
[cosxdx =sm x+C .

[Mpeobpasyem gaHHbIN MHTErpan K Tabnn4yHomy,
BOCMNONb30BaBLUNCb TEM, UTO d(ax): adx .

Toraa:
d(5x) _ l
5 5

[cosSxdx = [cos5x [cos5xd(5x)=

=%sin S5x+C .



[lpumepbi

lTpumep. Bbluncnutb j(x2 +3x° +x+1)dx .

PeweHue. Tak Kak noj 3Hakom NHTerpana
Haxo4UTCA CyMMa YETbIpEX criaraemMbiX, TO

packnajgbliBaem MHTErpan Ha CymMmMy YeTbIpex
NHTErpanos:

j[xz +3x0 +x+1)dx = szdx+3jx3dx+jxdx+jdx =,
3 4 2

= 3t 2t i
3 4 2




He3aesucumocmb om euoda

nepeMeHHou

[Mpn BbIYNCIIEHNN MHTErPanoB ya06HO
NONb30BaTbCH CNeAYOLWMMN CBOWCTBAMMU
NHTErparnos:

Ecrm | f(x)dx = F(x)+C , T0

[ Flx+blx=F(x+b)+C .
Ecnu jf() = (x)+C TO

jf(ax+b)dx =— (ax+b)

¥ =moe



[Tpumep

Bbluncnmm

j(2+3x)5dx =i(2+3x)6 +C.



MemoObI uHmezspuposaHusi




VIHmezapupoesaHue no 4yacmsm

OTOT MEeTo/ OCHOBAH Ha popmyne [udv=uv—|vdu .
MeToaoM MHTErpnpoBaHus No YacTsam GepyT Takne MHTerpansi:
a) [x"sinxdx,rae n=12.k;

6) [x"e"dx,rae n=12.k;

B) [x"arctgxdx,the n=0+11+2 .. .tk ;

N [x"Inxdx,rpe n=0+1+2, . .+k.

[pn BbIMMCNEHNN MHTErpanos a) n 0) BBOAAT

o6o3HaueHus: x” =u , Toraa du = nx" 'dx , a, HanpuMep
sin xdx =dv ,TOrja v =—CoS x.
[Tpn BbIMMCNEHMN MHTErPAanos B), ) 0003HaYalT 32 u PYHKUNIO

arctgx , Inx, a3a dv 6epyTt x"dx.

¥ =75



[lpumepbi

Mpumep. Bbuancnutb | x cos xdx .

PeweHue.

=x,du=d
jxcosxdxzu AT

dv = cosxdx,v =Ssin x

x sin x — | sin xdx = x sin x +cosx + C .




[lpumepbi

lpumep. Bbluancnutb

[ xIn xdx =

2

=£—mx—ijmﬁ:¥£4nx—
2 2

2

u=Inx,du=

dv = xdx,v =

2

s
X

2
X

2
X

2

1 x?

2 2

2
lnx—jx

2

—+C.



MemoQd 3aMeHbI nepeMeHHOoU

NycTb TpebyeTcs HanTh | f(x)dx , npuuem
HenocpeacTBeHHO nNogobpaTe NnepBooOpasHyo
ans f(x) Mbl HE MOXEM, HO HaM U3BECTHO, YTO

OHa cyulecTtsyeT. HacTo yaaeTcs HauTtu
nepsoobpasHyto, BBe4A HOBYHO MEPEMEHHYIO,
no oopmyne

[ fx)ix =1 flo(t)lp.dr , roe x=0(t), a t - HoBas

nepemMeHHas



NHmeepupoegaHue byHKUUU, codepxaulux

KeadpamHbIiU mpex4sieH

ax—+b
PaccmoTtpum nHTerpan | . dx |

X -+ px+q
coep’kaLlnin KeagpaTHbIA TPEXUYIEH B
3HamMmeHaTene nogbIHTErpanbHOro
BblpaXeHusi. Takon nHTerpan bepyTt Takxe
METOA0M NOACTaHOBKMN, NpeaBapuUTeNnbHO
BblAENNB B 3HaMeHaTeN e NOJIHbIN
KBagpar.




llpumep

dax

x2+4x+5

Bbluncnutb |

PeweHue. Mpeobpasyem x> +4x+5,

BbIAESIS NONHbIA KBAgPaT no dopmyne (a+b)” =a* +2ab+b*.

Toraa nonyyaem .

X2 b dx+5=x2 42 x 244 —4+5=

:(x2+2-2-x+4j+1:(x+2)2+1

xX+2=t
f dx dx

2 adxes (w2241 |

=arcigt +C =arctg(x+2)+C.

=] —lx=r-2/=




[Ipumep

1++/x — — 12 1+¢
\/_a’x: Vx=t.x=t ’:j Qtdt =
I+x dx = 2tdt 1+12

tdt t2 dit® +1
) (> +1)

+2I t:I

1+¢° +1° [

Hawntu _f

1+2% -1
+2j dt =

2 +1 1+1¢°2

=In(¢* +1)+2| di - 2'[1+t

=In(t* +1)+ 2t —2arctgt +C =
=In(x+1)+ 2x - 2arctg\/; +C.



