HEONPEJEJIEHHBIA UHTETPAJI

PACYHETHO-TPA®OUYECKAS PABOTA 110 TEME
«HEONPEJEJEHHBI UHTEI'PAJI»

HeasaMu padoThbl ABISIOTCS

— TMOBTOPEHUE OCHOBHBIX IOHSATUH: IEPBOOOpPA3HOW, HEOIPEAEIEHHOTIO

HHTCI'pajla, €ro OCHOBHBIX CBOﬁCTB, Ta6J'II/IHLI HHTCIpaJIOB, MCTOIAOB

HHTCTPUPOBAHUAA,

— 3aKpCIIJICHUC HAaBBIKOB BBIYMCJIICHUA HCOIIPCACIICHHBIX HHTCTPAJIOB,

IMOJIYYCHHBIX Ha aYJAUTOPHBIX 3aHATUAX.

3ananue nJisa pazoopa
Brruncnuth HHTErpaibl U B 33/1a4ax 1-5 npoBepuTh NMPaBUILHOCTh BEIYMCIICHUSI.

X +arcsin5x
3agaua 2. j—dx.

VJ1-25x%°

1 Saava 4, | 3, 4x _5
Tx \/_j ajavda X3 SR

3amaua 5. j (3+ x)*dx.

X* + X
3agaua 1. Imdx

3agaua 3. j (

dx
3agaua 6. _[ m

2X+3 dx
3agaua 7. —d 3agaua 8. | ——.
I —7x+3 Ix\/3x2—2x—1
(1 +sin x)dx

3amaua 9. [(x+2)In’ xdx.

3an
X"+ X

Sanaqa 13. Imd

3x*-1)d
auya 11. I(X+X )X

3axaua 10. J'

sinX +Ccosx +1

3agaua 12. j%dx
—X

3amxaua 14. jcosxcoszsin 2xdx.
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HEONPEJEJIEHHBIA UHTETPAJI

Pa36op 3apauy

Berauciauth HHTCI'PpAJIbl 1 B 3a1a4aX 1-5 IMPOBCPUTH ITPABHUIIBHOCTb BBIYUCIICHUA.

3 X° + X q
agaua 1. J‘ 11 X.
Pewenue. Paznoxum YHCIUTENh HAa MHOXHUTEIM W TIOJYYUM TaOJIMYHBIN
UHTETpal
x3 4+ x x-(x2+1) x?
fx2+1dx=dex=dex=7+C.

IIposepka:

x? |

(7+C> =§-2x+0=x.

X +arcsinbx
3anaua 2. J—dx.

V1-25x°

Pewenue. IlpeacrtaBum uMHTErpasl B BHJIE CYMMBI JIBYX HHTETpajoB. Bo

BTOPOM HMHTCIPaJi€c BHECCEM

1
N noy 3Hak AuddepeHuana;
j arcsin 5x

d —
J1—(5x)? g

1
d(5x) + —j arcsin 5x d(arcsin 5x) =

x + arcsin 5x

X
dx = j—dx+
V1 — 25x2 V1 — 25x2

L[
%) i=Gor

1 TG+ 1 (acrsin 5x)2+C B
-~ 725 x 2 -
__ ! 1—25x2+ 1 5x + C.
=0 X 10acrsm X
HpOBepKa°
( \/1—25x2+—acrsm 5x+C) =
! -(—25-2x) + 2 in5 ! 5
x) +—-arcsinbx-———-5 =
E 2\/1—25x2 10 J1—(5x)2
X arcsin 5x _x+arcsin 5x

+ = .
Vv1—25x2 1 — 25x2 V1 — 25x2

3amaua 3. j(% — %
X

Pewenue. Bocmonb3dyemcs — cBOWCTBaMM — CTemeHed ©  mpeobOpasyem
HOJBIHTErPAJIbHYIO (DYHKIINIO, CBEJS €€ K TAOJIMYHBIM UHTErpaIaM:
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3
2x 1 3 2 x"at!
4
4x+\/x
= ;/_—4</§+C.
IIposepka:
4axvx a4 ! 4 3 1 " 43 1 1 3 1
(B -aVr+0) =(Gri-axi+C) =32 -4 1xT =2V —

3 4 5

X X

3 4Jx 5
3anaua 4. _[ X—+ —— (dx.

Pewenue.  Bocnonp3yeMcss  CBOMCTBaMHM  CTENEHEH U mpeodpasyem

MOABIHTErPATIbHYIO (DYHKIIMIO, CBEJS €€ K TAOJIMYHBIM UHTETpaiaMm:

3 4 5 7
j<—3+i4§——5>dx=J(3x‘3+4x_§—5x‘5)dx=
x3 x*  x

_ s x3+1 4 x_%ﬂ : x~5+1 fCe
T =3+1 741 5+1 B
2
3 8 5 L
 2x%  5x2x  4x*
IIposepka:
( > 8 +5+C),—( S 23 —§+5 ‘4+C)’—
2x2 5x2yx = 4x* T2 Tty =
3 2). x-3 8( 5) _%+5 4. x5 =
=7 (X o (g (T =
3 4Vyx 5
=3x‘3+4x7—5x‘5=—3+i4———5
X X X
3amaua 5. [(3+ x)*dx.
Pewenue. Cnenaem 3ameny:
23 23
it I [ B Che
j(3+x) dx_{ o }_ t2dt = oo+ C =+ C.
IIpoBepka:
3+ x)%3 |
<%+C> =§-23-(3+x)22=(3+x)22.
3 6.[ dx
agaya 6. | ———.
V3—X+2X°
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Pewenue. B KBaApaTHOM TpEXWIECHE BBIIEIUM IOJHBIA KBagpaT U CBEAEM
MHTErpajl K TAOJIMYHOMY

(222 —x13=2. (2 2- 1+1) Ly3-]
f dx Jx Xro=ar|X *"2776) 8 _L
V3 —x + 222 _ ( _l) 23 _ . ( _l> 23

L =2(x 2 +8—2 X 2 +16 J

dx

T

- Linf(x-2)+ |l 1)2+23+c
vz \F g 1) T16
2X+3

. X
2X°—=T7TX+3
Pewenue. IlpeoOpazyemM dYHCIUTEIb, BBIJICIMB B HEM IPOU3BOJIHYIO

3anaua 7. j

3HaAaMCHATCIIA, p21306BCM HWHTCTpaJI Ha ABAa MHTCrpajia, BO BTOPOM MHTCTPAJIC BbIACINM
MOJTHBIN KBaJpaT U CBECACM MHTCTpPAJ K Ta6J'II/I‘IHOMy

1 13
j S = ((2xt—Tx+3) =4 7}—]7'(496 VYT g =
2x2 —T7x+3 X = x x - B 2x2 —7x+3 =
_1j 4x —7 d+1j 13 e
~2) 22— 7x+3 T2 ) 2z —7x 3T
2x% =7 +3—2( 2 7+49) S
I A ST - I
- _2< 7)2 25_2 ( 7)2 25 -
| T\ g8 *74) 16 )
- |2x% -7 +3|+13j o
= -In|2x?% — 7x — =
; I E)
) Z
7 5
_1 2 13 (x—z)—z _
=—In(2x* —7x+3) + —- In +C =
) 1) tg
= 1 X2 Ty 4 3) o] x_3|+c
= —In(2x? x+ 3) 10n 05 :
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dx
3agauya 8. Jxm

Pewenue. CI[CJ'I&GM 3aMCHY, IIOCJIC npeo6pa3013aHI/m BBIACIIUM TTOJTHBIM

KBaJpaT B KBAJAPATHOM TPECXUJICHE.
1 1

_ _ 1
j dx _ ;—t, x—? :J _t_zdt
o 1
xV3x2 —2x — 1 dx = ——dt 1. /3_2_4
t2

j ——dt f —tlzdt B
3 — 2t — t2 1\/3—2t—t2
t2 t
{ —2t—t2=3—(t2+2t+1)+1=}_
V3 =2t —¢t2 =4—(t+1)2=22—-(t+1)?

1
d(t+1) Ct+1 Cxt1
= — = — arcsin + C = — arcsin +C =
V22— (t+1)2
1+ x
= — arcsin +C
2x

3amaua 9. [(x+2)In* xdx.
Pewenue. IIpumensem MeToa UHTErPUPOBAHUS IO YACTAM JBA pa3a:
u=In?xdu = 21nx-;dx

(x + 2)?
2

2yt 2 2 nx- Ly =
=In“x-=(x+2)+ | (x+2)Inx xdx—

f(x+2)1n2xdx=
dv = (x + 2)dx,v =

2

1 x%+4x + 4
=1n2x-§(x+2)2+flnx-7dx=

1
=§1n2x-(x+2)2+jlnx <x+4+ )dx—

1 In x
=§1n2x-(x+2)2+jlnx-(x+4)dx+4j7dx=
u=Inx, du =-dx
X

= 5 =
X
dv = (x+4)dx,v=7+4x
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1 x? x? 1
zzlnzx-(x+2)2+ 7+4x -lnx—f ?+4x -;dx+4jlnxd(lnx)=

1 x? 1 In x)?
=§ln2x-(x+2)2+<7+4x>-1nx—J(Ex+4>dx+4( 2) =
1, x? 1
=§ln x-(x+2)%+ 7+4x -lnx—Zx2—4x+21n2x+C.
3axaua 10..[ (1 +sin x)dx

sinX +cosx+1
Pewenue. TIpuMeHseM YHUBEPCAIbHYIO TPUTOHOMETPUYECKYIO MOACTAHOBKY

| (,—, fs'nx=i 2t \ 2dt
(1+ sinx)dx _ g8 1+ ¢t?’ =J(1+1+t2) 1+¢2 _
sinx + cosx + 1 _1-t* 2dt 2t +1_t2+1
coSX =17 =71 T+t2 " 1+¢t2
1+t2+2t 2dt
_j 1+ ¢2 '1+tz_j (t+1)%2dt ([ (t+Ddt
T 2t+1—t2+1+t2 ) A+t2)-2(t+1) ) A1+t
1+¢2
—j rat +J A 11+ t?| +arctgt+C =
“J1re J1iree T 2" g B
_11 1 , X X c
—El’l| +tg §|+arctg (tg§)+ .

(x* +3x° —1)dx
X2+X
Pewenue. Beigensiem 1enyto 4acTh U MPaBUIbHYIO JPOOB:
x>+ 3x3 -1 . 4x — 1
> dx = (x —Xx +4x—4+—)dx.
X%+ x x(x+1)
[IpaBunpHy0 ApOOH TPEACTaBUM B BHIE JBYX MPOCTEHIHMX IpoOed W METOJ0M

HEOIpeACICHHBIX KO3 (OHUIIMECHTOB Hal/IeM HEU3BECTHBIC:
4x — 1 4x — 1 A B Ax + A+ Bx

x2+x_x-(x+1)=;+x+1_ x-(x+1)°
Ax + A+ Bx =4x —1;
A+ B =4, —1+ B =4, B =5,
{A=—1 = { A=—1 =>{A=—1.

3agaua 11. J

Torna
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x> +3x3-1 5 5 1 5
f dx=J(x - X +4x—4——+—>dx=
X%+ x x x+1

x* X3
=Z—?+2x2—x—lnx+51n(x+1)+C.

Zamaua 12. jl%dx
—X

Pewenue. PaznoxxuM panmoHaIbHYIO Ipo0Ob HA CYyMMY MPOCTEUIINX ApoOei u
METOJIOM HEONPEIEICHHBIX KO (UIIMESHTOB HAllJIeM HEU3BECTHbBIC
1 1 A Bx+C
1—x3_(1—x)-(1+x+x2)_1—x+1+x+x2_

A+ Ax + Ax® + Bx —Bx* + C — Cx
B (1-—x)(1+x+x2) ’

Ax? —Bx? 4+ Ax+Bx—Cx+A+C =1;

[TpupaBHsieM K03 UIIMEHTHI CIIEBA U CIIPaBa MPU HEU3BECTHBIX:

( 1

B=1,

A—B=0, B =4, B =4, i’
{A+B—C=O,=> {A+B—C=0, N {A+A—1+A=O, = {a=2,
A+C=1, C=1-A4, C=1-4, g
c=3

f%ﬁdx ) f (3(11— 0" 3(x2x++x2+ 1)) dx =

1 dx 1 x+2
=——f +—f—dx={(x2+x+1)’=2x+1}=

3)Jx—1 3)x24+x+1
1 1 %-(2x+1)—%+2
——glnx+§j x2+x+1 dx =

__ 1 +1f 2x + 1 d+1f dx
B 3nx 6) x24+x+1 x 2) x2+x+1

x2+x+1—x2+2-x-1+1—1+1—
{ B 2 4 4 _l

_( +1)2+3
“\*T2) 7%
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1
1 1 1 d(x+§)
——§lnx+gln(x2+x+1)+§f

1 +11 2+ +1)+1 2 x+
3nx 6n(x X >

N| =

arctg

+C=
Y

2

1

1 1 2x +
—glnx +—=In(x? +x + 1) + —arctyg

6 7 5 ¢
X

Pewenue. Cnienaem 3aMeHy, BbIICIUM 1ETYIO YaCTh U MPaBUIBHYIO APOOb!

3agaua 13. j

x ! t* 45
dx={ *=t =f—-4t3dt=f dt =
j (1- ‘W)B\/E {dx = 4t3dt} (1—1t)3t? (1-1¢)3
= 4] © - 4] (2 430+ 6400 Z186H0
- (t—-1)3"" (t—-1)°
PaznoxuMm mpaBUIBHYIO ApOoOb HA CyMMYy TMPOCTEHIIMX Jpobedl U  MeToaoM
HEOIpeACICHHBIX KO3 (OUIIMECHTOB Hal/IeM HEU3BECTHBIC:

10t2—18t+6_ A N B N C _At2—2At+A+Bt—B+C_
(t—1)3 T t—1 t—1)?2% (t—1)3 B (t—1)3 ’
At? —2At+Bt+A—B+C =10t?> - 18t + 6;

A = 10, A =10, A =10,
{B—2A=—18,=>{ B=2, =>{

B=2,

A—B+C=6, A—B+C=6, C=-2
f * dx = 4f<t2+3t+6+ 10 + - - )dt—
-V 1t w0
= 3+ t2+6t+101 (t—1) LI S Py
-3 n t—1 " (t—1)2 -

43/x3 4 4

=-— —6vx —24Vx —40In(Vx — 1) +

- c.
Vx -1 (‘{/}—1)2+

3amaua 14. jcosxcoszsin 2xdx.

Pewenue. ictionbzyem (popMyIibl TPUTOHOMETPUH
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f cos x cos 6x sin 2x dx = {cos acospf = %(cos(a + B) + cos(a — ,B))} =

1
= Ej(cos 7x + cos 5x) - sin 2x dx =

1

1
=§jcos7xsin2x dx+§fc055xsin2x dx =

= {cos asinf = %(sin(a + ) — sin(a — ,8))} =

1 1
= Zj(sin‘)x —sin5x) dx +Zf(sin 7x —sin3x) dx =

_1 (—cos9x+c055x>+1 (—cos7x+c053x>+ B
4 9 5 4 7 3 B
= 1 9x + 5 7x + 1 3x+C
= 36cos X 2Ocos X 28cos X 12cos X .
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BapuaHTbl Ans caMocTosiTeNbHOM paboThl

BoruncnuTh MHTErpassl U B 3aja4ax 1-5 npoBepuTh NPaBUIBHOCTD BEIYUCIICHMUS.
BAPUAHT 1

(x*-1)° xdx
LDy PR
X X? +4x + 29
1-sin® x
Z.J ——dX., 9. [x*cos2xdx.
SIN~ X
dx x*dx
3. : 10. :
x“dx
4. |tg? dx. 11. :
J9 X o x I1—X4
3x—4 V1+x+1
5. [=—dx. 12. | —————dX.
jX2_4x j«/1+x—1
dx dx
6. | ————. 13. :
I»\/3—4X2 I4cosx+35inx+5
2x -1 -3
7. dx. 14, X
'[»\/BXZ—ZX—l J‘x3—3x2+2x
BAPUAHT 2
1 1 (2x +1)dx
1. || = - —= dx. 8. [T
I(3 NG x\/;]x I—x2—4x+5
2. | CZLZ_Xde. 9. [ xarctgxdx.
cos? xsin? x
3«/?
3. [4/5—6xdx. 10. [=~dx.
Jx
i 2X° —5X + 2
4. [e xdx. 11, [==———dx.
X" +1
XZ
5. [——dx. 12. [ x4/x+ 2dx.
4+ X
dx i
6. | =2 13, [_SN2X g
5-2x? 1+sin? x
X —4 X' —x+1

7. dx. 14, dx
IJ_XZ_ZXH Ixe’—2x2+2x—4
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BAPUAHT 3
3-2ctg’x
LS ey I
X°—4x+9
4 X—l 3
2. I( - ) d 9. J‘Xz In(x — 1)dx.
4 —3sin® x
4. [xV/3x* -2 11 ji
.IX 3x° —2dx. Jsie
I ' 12. J‘de
\/3x7— NI
(x—1)dx cos’ X
> ' 13. | ——dx.
| aess e
3X—2 1
1. dx_ B Sy
Im J.X3(X2+1)
BAPUAHT 4
1. [(x* -3x+1)*(2x — 3)dx. 6, [ 090 (X+3)dx
—2x+3’
In x)*
2—ﬂ N
> 10. |
I V1=t I3sinx—cosx+1
2005, dX
4. | (4-3x)""dx. 11. _
I( ) J9x3+6x2+x
A 12, [———dx.
3
3-x° X+3
CoS’ X
G'szflx | 13. [—=—dx.
X+ SIn™ X
7. 22 14 Ix3—x—1dx
RN e
BAPUAHT 5
S (1-2x)dx
——aXx, g [ @-20)dx
s | e
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2 j 4arctgx
1+ x°

* (W‘W)‘“

3 4 5
4, J. F+F+F X.

5. [(3—2x)"dx.

IVB 2x°

7. [ 2L gy
X°—=3x+1

BAPHUAHT 6

1. j«/sin X CoS Xdx.

2 j[ x__j

3. [xcos(x*)dx.

6. [¥/12—5xdx.

2X> —3x+7
BAPUAHT 7

1
1. dx
I X(2 +3In x)°

sin5x

2.
I \J3c0s25x — 2

dx .

9. jﬁlnzxdx.

xadx
1 jx 1

14, jcosxcoszdx.

8 j 3x+1

N5 —4x —Xx?

9. [(x* —4)cos3xdx.

J dx

Sin X +cosx —1

X2 (X2 +D)(x+1)

X® +4x* +4x

12, [ ———dx
VX+2

13. [ 22X _gx.
1+ cosx

14, jsin“édx.
9

8 [ 2% ax.
x> —2x-1

9. J’xzesxdx.



sin’ x

4. | xarcctg 2xdx.

5 I 3WVXx-=5

(x—5)% + \/TSdX

54 x+1

6 1< o
d
e

BAPHUAHT 8

dx .

1 | =
V32— 3x

Xx+1
—(x.
jf\/2x +3

3
J' Ctg 10x dx
1-c0s20x

2x5

I (arcsinx)® + x

V1-x?

6. je5x cos3xdx .

J‘ ox—-1
"I 4x? —3x+5
BAPUAHT 9

X
1. | ——d
.[4l(3x2 _8)3 X
4x

X.

2. J.mdx

3. I@dx
X —4

dx.
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X' +1
10. dx.
Ix -x*+x-1

1
1 e ™
2,

dx

12j —

13. jcos “Zsin* « 3X =X 4x .
5 5

I (1-sinx)
cosX(1+cosx)

dx.

I\/B 2X — 2X?

9. [(4x® +6x—T7)In xdx.

11 f 3x” +13x 13x+1dx
(Xx=2)(x* —x+1)

12j7xx

13. | 1 dx.
8—4sin X+ 7cosXx

14. jsin 4xcosxdx.

X COS X
8. [=—dx.
sin® x

9. [(x—2)In? xdx.

10. | dx .
5x° +7x* —6X



3x+5
4. |

VAX? +1

c IX +In? Xlx_

X
6 J‘ 5x+11

VBXx—x%—

7x-1
1. X
I3x —-5x+1

BAPUAHT 10
1 I X+ ,/arctg3x
' 1+9x?

2. J.l 25|nx
cos® X

7. t3§dx.
Jta*>
BAPHUAHT 11

1. j(iJerzdx.

5 J sin 2X

Jcos’ x+0.5

3 J-arctg ’X +5x

1+ x? x.

J. dx
V16 -5x%
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X2 +4X* +4X +2

(X +1)(X* +x+1)
x+1

X+ X
1 d
C

0SX(1+sin x)

11. |
12. ] —d

13. |

14. | L o
(x—2)J4—x

8 I sin 2X

\J5—cos’ X

9. [In(x* +2)dx.

f dx
X(x+2)(x-3)*
11. I—dxs X.

14. [(1-6x)e™dx.

2X+1
8.j : X
3X—3x"+4

9. J#dx
1++2x+1
10. I3X +6X +5x—1dx

(X+1)*(x*+2)
X+\/_+\/—
x(1+3\/—)

11_|'



2X-5
5. | ——=dX.
jv3x2—2

6. [(x* +2)cos2xdXx.

LA
U 3xP-Bx
BAPUAHT 12
dx
'denx+Dr

3tgx

dx .

2 |

X

3.
e~

4j—£;ﬁhx

CoS’ X
3

dx.

5. J'%dx
e

6. ISZX cos5xdx.

dx
1. )
dex2—2x+5
BAPUAHT 13
2
1. j5 219 Xy
sin® x

zjgéggﬁghx

X.

1
3. | ——d
ji/l—?x
4. jx3\/2x“ + 3dx.

1
. | —=—==dx.
> j\/5—ZXZX
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12. jcos6 xdx .

3. L e

X+ 2x%+ X

In x
14.j—dgﬁ X,

8 I 3XdX
X2 —3x+2

x -1
9. | ———dx.
[y
dx

10. )

j(x+1)(x—2)(x—3)2

11. jsin2 X cos® X dx.
3 3

(6 — x)dx
(X +1)*(x*+1)°
dx
sin®x

14, (I ),
X In x

12. |

1&j

8.I —X+3 .
—3x—2x*+3

NX+2

X

dx.

9. |

10. | -

dx .
(X +1)(x*+4)
11.jc032xsm2xdx.

3 2
12'IX +6X +13x—r8dx.

X(x +2)°




6. J'x2 sin 4xdx.

7I 2X—3
Y UXE—3X+2

BAPUAHT 14

1. ji/sin X COS XdX..

2 j( x——j

3 jZ+In(x+1)
X+1

4 Ism X
A/COS X

5. IZZX‘de .

6. j X sin 3xdx.

7. X-2 dx
NXP=3X+6

BAPUAHT 15
I dx
(9x+2)°

2. dex

V1+X?

3%
\/;)dx.

3. [3

4 I dx
16Xt -7

5. IZZX‘de .

6. sz cos2xdXx.
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8 I 2X+3
5X +4X° +7

Q. f#dx
IX +4/x

10.} 2X°+3X+6 “
(X +1)°(=x +4)

11. jcos6 xdX .

jx3 +4X* +3X+2
(x* +1)(x +1)?

13. [arctg~/xdx.

14. | LEE N

8 .[ X+ 3
5X +4x* -6

9. Ix+1+«/x+1dx

X+3

3

10. | s dx
(X=D)(x+1)(x+2)

11. [tg*2xdx.

I 3x® +4x* 46X y
(X* +2)(X* +2x+2)
1

13. j : dx .
1+sin X +CcosX
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I x +7
X2 —x+1
BAPUAHT 16
dx
jx(1+ Inx)*

2. jcosSxx/Zsin 3x —1dx.

3 J2ctg X-3
Y cos x

a, j2X(jX_:+3jdx.
5. | dx

V16X: +4

6. szefxdx.

dx.

7. =X 4
T V2x—x*+3

BAPUAHT 17

1{ dx
CY1-4x
x-1
.| ——==dx.
”mx

I (arcsin x) —1

d
4. j%

5. [(4x* —2)In xdx.
6. jl—cos“x

cos? X
3x 2
7 j il

dx .

3xx

14. [xIn(x +2)dx.

j 2X+5
4x* —2x+1

9. [¥/xInxdx.
I dx
X(X=D(X+D(x+2)

11. jsin 3xsin 2x cos4xdx .

12. [ x(2x* —1)**dx.

dx

3. [—=
Isin X 4+ COS X

3 2
14, IX + 6X +4x+24dX
(Xx=2)(x+2)°

8. J‘ﬁdx
4x — x> =5
9. jx24xdx.

4 3 2
10-IX + X° + X +X+1dx.
x(x* +1)°

11. jsin2 Qcosz de-
9 9

dx
12, [ ———————.
j(x— 2)V4 - x?

13. Itgsédx.

4% +3x+4
j 2 2 X
(X" +D (X" +x+1)




BAPUAHT 18.
2_
1 I (x® =5)dx

/2% —30X +1

e4x
2. | ————dx
I5+2e“x
3.j tg 22xdx .
(2cos" x—1)
4. I 3x—-1
2x° +3

dax.

c f xadx
U X2+
6. sze”dx.
7 Ixcosx
SIN™ X

BAPUAHT 19
arctgx)>® — 2x
1_}( gx)
1+ %°

I\/6+3x

3 J COS2X
"4 _sin? 2x
G
4. | —=dx.
&
(3 —6)dx
5 | ————.
N

6. sz cos~dXx.
2

7J (x —2)dx

A -3x—x

BAPUAHT 20
jx +X

—dx.
X' +1

dx .
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8 f 3Xx+5
6X +x* -1

9. [XX="%4

XA/ X

X' —2x° +3x+4
10. |

1+ x°

dx
COSX +2sinx+3

Jx+x
12 [ Xl

13. [(1+2cosx)*dx.

dx .

dx .

11. I

14 Jx(x+1)2 '

8J- 3x 2
2x° +3x+4

9. [xIn(x* —4)dx.

dx
10 -[(x2 +2)(x=1)°*"

11. jsinsx cos® xdx .

2. [~
O EIX VX

13 IX3+5X2+12X+4 y
O (x+2)2(x* +4)

14. J‘\/_+2

3X+7
8. [———— dx
I2x2 —3x+4
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2. I[%—%)dx.

X
" f X+ 1/arctg3xdxl

1+9x?

5I dx
I JT-3x2

6. jesx cos2xdx.

I 2x—-1
" Jax? —2x+5
BAPUAHT 21

dx.

2X 5 4
1.](W—3x/x—+7jdx.

2. jxcoszxzdx.

dx
3 J‘i/icoszi/?
.[ 1-cosx
(x—sin X)?

IVB 4x*
6. [ xarctg gdx.

v J. 3X+4

T J1-3x—X?

BAPUAHT 22
4 —2cto’X

1| g

————dX,
sin® x

2.jx4_d

dx .

9. jWInzxdx.

" J dx
2+ X)(x=3)

2X° +6X° +TX+2

1] X(x +1)°

o[
U142 +1
cos’ X
13. [—=—dx.
sin® x
«/2X—1+2IX

14.
I1+‘%/2x—1

8 J- 5x+4
3+4x—x?

9. jeSX sin 3xdx.

2 —_—
10.[3)( + 2X 3Ix,
x® —X

MNX+14+2

1 I(x+1)2 Il

12. )
I1+S|n X
dx
13. | ————.

I(x2 —2x)?

14 j—dx
R3x+1-1"

I 2x%dx
X' =2x* +4°

dx
gjx3—4x'
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3. | 2 ix 10 [ &
73426 I3+5cosx
2X+3 dx
4, dx. 11. :
| e Jra iy
Y — . 3 . S
(x* +1) /arctgx +1 COSX +2sin x+3
6. [ (x+3)sin3xd 13. | dx
. X+ 9)SIN oXdX. T
1+/3x-2
. 4_ 3
7-I (cosx + 2)sin xdx | “ JX 2X +33X+4dx_
J2-2c0sX +cos* X 1+x
BAPUAHT 23
(Inx)° 2x—3
1. [——dx. 8. [ X" x
X X*—3x+7
3 ./1 X2 X+1
2 I o I(x2 +1)(x* +9) 4
3. j(3x—4)“°dx. 10. [cos’xdx.
6x -1 dx
4. ax. 11. :
o F o a -V aocar
5. xdx jln—dx
3x*+7
6. 2)2*dx. 13 [ ——
I(X+ )2 dx I3+5005x
I J~3X +9x* +10x +2
JAX +3-x? (X=D)(x+1)°
BAPHUAHT 24
dx xdx
1. : 8. [——— .
'[5«/3X+2 I1—x—2x2
2
o, [ INXg, 9. [ I
X x® —4x
dx
3. . 10. :
j(x2 +1) /arctgx +1 Isnn °5x
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4 j dx
CT14+43x=-2°
5.1 ctg ' 4x ix
1-cos8x
6. J'(x—l)e‘”dx

(O —
(x—4)VX* +4
BAPHUAHT 25
(x =1)dx
L] /(X —2x+5)°

2. jcos5xe25‘”sxdx.

I dx

cos’ 3x(1-tg®3x)

6. [ctg®7xdx.

. I (3x +2)dx
X2 -3x+1
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4 J—
V2X—-1+2 i

11.
I1+‘%/2x—1

12. J'arcsin X .
3

13 I sin16xdx
1—cos’ 8x

ISXS +9x*+10x+2
(x-1(x+1)°

.[ (3x + 4)dx
—3x+3

J. xdx
(x> - 4)(x2 + 9) '

10. jcos “Zsin? dx.
7

(6—4/x)dx
Ux—24/x

12. [(x* —1)2"dx.

1. [—Tr =

dx
COSX +2sinX+3
3 — —
14'I(ZX 40x 8)dx.
X(X+4)(x—2)

13. j
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CnpaBoOYHbIN MaTepuan

e HeonpenejeHHblii MHTErPaJ U NEPBOOOPA3HASL:
[ f(x)dx = F(x) + C, rne F(x) — nepsooGpasnas ¢pynxuuu f (x): F '™ = f(x).
e CBoiicTBa HHTETPaJIOB
L f F(0dx) = £ ().
2. dj f(x)dx = f (x)dx.
3. [dF(x) = F(x) + C.
4, j f'(x)dx = f(x)+C.
5. [ef (dx =c f (x)dx.
6. [(£,00 f,00)dx = [ f,(x)dx + [ f,(x)dx.
e TaOuuua uHTErpasIoB

1.[odx=C.

n+l

X
2'IXdX_n+1

jdx =2Jx+C,

+C,(n#-1);[dx=x+C; ji—f:—§+c; jﬁdx:gxﬁJrC;

3_[?: In|X|+C-

) a’
4.jadx_ ‘dx =e* +C.

Ina
5.jsin xdx = —cosx +C .

6.jcosxdx =sinx+C.

7[ =tgx +C.
COS X
8j — —ctgx +C .
sm X
9. =arcsinx+C =—arccosx+C .
J. ll_XZ

. X
=arcsin—+C.

dx
1o.j—rz — A

~ =arctgx + C = —arcctgx + C.
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12.]— zlarctg§+c.
x*+a’> a a
2 2
13.jﬁ:|n‘x+ X" ta +C,
TN e L
x>—a’ 2a |x+a
15] xdx —illn‘azixzhc.
a’+x* 2
16.Iﬂ=ir«/a“_rx2+0.

va’ £ x’
17. tgxdx =—In|cosx|+C.
18. [ ctgxdx =In|sin x|+ C.

dx X
. _—:Intg—+
sin X 2
20, [ ntg(5+fj+c.
COS X 2 4

X a’ . X
21.j'\/a2—x2dx:?/a2—x2 +?arcsm—+C.
a
X a’
22.j\/x2ia2dx:5\/x2iazi;ln‘x+ x?+a’

e @dopmysna 3aMeHbl NepPeMEHHOM B HEONPEJIEIECHHOM HHTerpaie (MeToA

+C.

MOJICTAaHOBKH ).
x = o(t)
f(x)dx = = | f(e(1))e'(t)dt.
[T {dx:(p,(t)dt} [ fe)e'(t)
e [IlogBenenue mon 3Hak Jauddepenumana. Eciau  TOIBIHTErPaJIbHOE

BBIpOKEHHE COACPKUT PyHKIMI0 §(X) U ee MPOU3BOIHYIO, TO ATy (YHKIIHIO

MOHO MOJIBECTH 01 3HaK auddepeHimana:
[ F(g0))g'(x)dx = [ f(9(x))d(g(x)) ={t = g(x)}=[ f(t)dt.

e Taobauna ocHoBHBIX TP depeHINATIOB.
dx = L d(ax+b): xdx:%d(xﬁ:%d(xz+b):id(x2+b); x2dx:1d(x3) ;
a
1 1 1) dx
x*dx = =d(x*); x"dx =——d(x"" ;—_—d — =d(In ——Zd\/_
290 TR (xj , —ddn \/_
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a‘dx = ﬁd(ax) ; e’dx =d(e"); sinxdx = —d(cosx); cosxdx =d(sinx);

dx
cos® X

dx dx
=d(tgx); Sty —d (ctgx); e d(arctgx);

sin 2xdx = d(sin* x) = =d(arcsinx).

—d(cos’ X); _dx

® CDOpMy.Ha HHTETPUPOBAHUA 110 HACTHAM B HCOIIPCACIICHHOM UHTCIPAJIC:
[udv =uv—[vdu.

I/IHTerpaHLI, BBIYUCIACMBIC 110 YaACTIAM.

| rpymma. [x"e*dx; [x"sinxdx; [x"cosdx. 3mece u=x",

dv ={e*dx;sin xdx;cos xdx}. MuTerpupoBaHme Mo 4acTsaM N pas.

Il rpymma. [ x" In xdx;; [ x" arcsin xdx; [ x"arccosxdx. 3mech

u ={In x;arcsin x;arccosx}, dv=x". OnuH pa3 110 4acTsIM.

Il rpynma. [e™sinbxdx; [e™cosbxdx.3mecs u=e™, dv={sinbx;cosbx}.

WNHTerpupoBaHue Mo 4acTsAM JBa pa3a, Jajee NHTErpajl HAXOUTCS anreOpandecku,

IIOABJIAACH B HpaBOﬁ qaCTH C KOB(b(l)HLII/IeHTOM, OTJIMYHBIM OT €IUHUIIBI.

e UHrerpanbl, coaepxamiMe KBaJAPaTHbIH Tpex4wieH ax’ +bx+c

3HAMCHATCJIC, HAaXOAATCA BBIICIICHHCM IIOJJHOI'O KBaApaTa M3 TPCXYJICHA:

2 _ 2 b _ 2 b ’ b2 _
ax’ +bx+c=a X" +—=x|[+Cc=a X" +2 —X+———— |+C=
a 2a  4a° 4a

2 2
=8| X+— | +C—— ¥ JMHEWHOM 3aMEHOU NMEPEMEHHON t =X+ —.
2a 4a 2a

o [Ipu HAXOXKACHNN UHTETPAJIOB BUIA j sin™x cos" xdx :

a) €CIIn CTCIICHb M Yy CHHYCa HCUCTHAsA, TO MPUMCHAIOT IIOACTAHOBKY

COSX =t;

0) eciM CTerneHb N y KOCMHYCa HEUYETHas, TO MPUMEHSIOT TMOJICTAHOBKY
sinx =t;
B) €CTM M W N — YETHBIC, TO NMPUMEHSIIOT (OPMYIBI MMOHUKCHHUS CTEICHU:

I 1-cos2x . ) 1+cos2x . sin 2x
sin X:T, COS X:T, SiNn XCOSX = :

Ecnu mon uHTErpamom CoOAepKUTCS NPOM3BeleHHe CHHYCa M KOCHHYCA
Pa3JIMYHBIX apPryMeHTOB, TO MPUMEHAIOT GOpMysbl MpeoOpa3oBaHUs

MIPOU3BEICHUS B CYMMY: sina cosf = % (sin(a— B) +sin(a + f)),
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cosSaCcosf = %(cos(a — ) +cos(x + f)),

sinasin g = %(cos(a — p)—cos(a+ f)).
[Ipy HaxXOXJICHHMM MHTErpajioB BHAA IR(Sin X,cosx)dx, rme R -

X
panuoHaibHasi IpoOb, MPUMEHSIIOT YHUBEPCAJIbHYI) MOJCTAHOBKY th =t,

t . 2t
~; SiNX=——, COSX = -
1+t 1+t 1+t

B uuTerpamax j R(sin? x,cos” x)dx, I R(tgx)dX IpPUMEHSIOT MOJACTAHOBKY

Torma X =2arctgt; dx=

2

dt )
tgx=t, torma X=arctgt; dx=——; SiN°X=——; COS* X =
J J 1+t° 1+t° 1+t°

2

SiN XCOSX = .
1+t
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