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A3 8.1.

Haiitu HeonpeeneHHbie HHTETPANBI (B 3aJaHUSIX 1-5 pe3yabTaThl HHTETPUPOBAHUS TIPO-
BepuTh nudPepeHIIpoBaHUEM).

1.3.

2 _ 3 1
2X 2 2 2 2

5
=———+2x+—+C, e C =const
Jx

2X
[Iposepka:
3 5 ) - 5 (1)
— =+ 2X+—+C | =-3:|x 2 | +2(X)+=-(x") +(C) =
(ﬁ > ] [ j (05[] + ()
3 2 _
:_3_( 1))( +2_§X to- 5 3\/?+42x 5
2 2\/_ 2x

ITonyyena ucxoaHas NOABIHTErpajbHas (byHKuI/m, TaKuM 00pazoM, MHTErpayl HalJeH
IIPaBUJIBHO.

2.3.
5
3+ x)%dx = d(1+x):§-(l+x)3 rc=33 (1+x)° +C, toe C = const
5 5
[Iposepka:

'
2

-1+ x)3 @+x) =

(g-%/(1+ x)° +C) zg((1+ x)zj +(C)’:§
T 0+ YT

ITonyyena ucxojHasi MOABIHTErpajbHast (YHKIMSA, TaKUM OOpa3oM, MHTErpayl HaiJeH
MPABUJIBHO.

(.AJlO'I

3.3.

I dx =—EIM=——In|2—3x|+C, rae C = const
2—3x 37 2-3x 3

IIposepka:

(—1|n|2—3x|+cj :-1(|n|2—3x|)'+(C)'=—%-2—13X-(2_3x)':

T 32-3%) 3) 0 _)_(2 3x)

[Tonydyena wmcxomHas MOJBIHTETpadbHAs (QYHKIHS, TaKUM OOpa3oM, MHTETpal HaiJeH
MPaBUJIBHO.

4.3.

Isin(5 —3xX)dx = —%J.sin(S —-3x)d(5-3x) = %coscs —3x)+C, rme C =const

© http://mathprofi.ru Beiciuas MaTemMaTika — IpOCTO U JOCTYITHO!
Tpusemcmayemcs c60600H0e pacnpocmparnenue 0aHHO20 aina, nodlcaryicma, He youpaiime Konupaimol


http://mathprofi.ru/idz_ryabushko_besplatno.html
http://mathprofi.ru/

Upyeue H{3 Pabywko moxcro naimu Ha cmpanuye http://mathprofi.ru/idz_ryabushko besplatno.html

IIposepka:

!

(%cos@—sx) + cj - %(cos@—sx))' +(C) = % -(~sin(5—-3x))- (5-3x)' =

:—%sin(5—3x)-(0—3) —sin(5—3x)

[Tonydyena ucxoaHas MOJBIHTErpajbHas (QYHKIMS, TaKUM OOpa3oM, MHTErpaj HaiJeH
MIPaBUIIBHO.

5.3.
dx 10 d(3x) :1 d(3x) :l. 3x _
I9x2+3_3 (3x)*+3 37 (3x)2+(/3)? 3 Jéamtg(\@jw

1
=——arctglv3x)+C, rme C = const
33 g( )

IIpoBepka:

!

1 1 ey +0=
(marctg( 3x)+ Cj :m(ar0t9< 3X)) +(C) \/— 1+( \/_X)Z (‘/_X) 0=

S Sy - VNN S
373 1+3x° 3(1+3x%) 9x*+3

[Tony4yena wmcxonHasi MOABIHTETpaibHAs (YHKIHA, TaKUM O00pa3oM, MHTErpayl HaiJeH
IIPaBUJIBHO.

6.3.

3xdx
I4x +1 =0
[IpoBenem 3ameny:
t =4x* +1= dt = (4x* +1)'dx = dt = 8xdx = xdx=%

3 3 2

(*)_ h §~In|t|+C =§In(4x +1)+C, rae C =const
7.3.

d(\/7x) o
I\/T \/_J-W \/_In‘\/_x+ 7x? ‘+C roe C =const

8.3.
2-3x l 2-3x 1 2-3x
Ie dx=—§J.e d(2—3x)=—§e +C, rme C =const

9.3.
dx
J — -
1-x)-3/In*(1—x)
ITposenem 3ameny: t =In(1—x) = dt = —dx = _dx =—dt
1-x 1-x

dt 2 3
(*):-j% = [t 3dt=-3t° +C =-3-3/In(L-x) +C, rze C =const
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10.3
Isin 3xdx

—(*
cos’ 3x ®)
[IpoBenem 3ameny:

t =c0s3X = dt = —3sin 3xdx = sin 3xdx = —%

*) = —ljd—f :—ljt"‘dt = —l-it’3 +C :#SWLC, rae C =const
37t 3 3 (-3 9cos” 3x

11.3

I o dx J- d(ctgx) 1

- =— +C, e C =const
sin® x - ctg“x ctg’x  3ctg®x

12.3
J-arcco§ 3x

V1-9x?

IIpoBenem 3ameny:

dx = (*)

3dx dx dt

t=arccos3x = dt=— = -
J1-9x2 Ji-9x* 3

3 3
*) :—lj.tzdt =_£.t_+C :—M—FC, roe C =const
3 3 3 9
13.3
2
J :dx = [t =)

[IpoBenem 3ameny:

t=—(x*+1) = dt = -3x°dx = x’dx = —%

(*)= _%Ietdt - _%e‘ +C= —%e‘(xm) +C, rae C =const

14.3
1 2
I(2x+1)dx_J-5d(5X ey d(5x2+1)+ij d(5x)
5x2 +1 5x2 +1 5J 5x*+1 57 (Bx)? +1
1 1
= =In(5x* +1) + ——arctgv/5x )+ C,rae C = const
= In( ) NG 9( ) rae
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N3 8.2.
Haiitu HeonpeneleHHbIE HHTETPaIbl

1.3

—d(x —1) + 8dx
8-13x \ [ 2 _ 42 d0 —
Pt e 13 SUCD g0

\/xz— 27 x% —
=-13-/x? —1+8In‘x+\/x —1‘+C,rz[e C =const

2.3
Isin3xdx _ (%
3—-c0s3x

HpOBe,I[eM 3aMCHY:

t =3 —-c0s3x = dt = 3sin 3xdx = sin 3xdx :%

(== —:%In|t|+C:%In|3—c033x|+c, rae C = const
3.3
3 2
I(X ;rZ)dx:Ix(x 21)+x+2dx I()H jdx—
X -1 X -1 X2 —1 x> -1

1 +C, rue C =const

_jxdx+ jd(x 1) dex =X—2+ In‘x _q+lnx+1

x? -1 2.1 2

4.3
x X X X 1 2X
J(l—Zsin—] dx:j[1—4sin—+4sin2—jdx:j 1-4sin=+4-= (1 cos—} dx =
5 5 5 5 2 5

= J.(3— 4sing— 2COS%)dX =3x+ 20cos§ — 55in% +C, rne C =const

5.3

Itg43xdx:j(coslz X—ljtg 3xdx = I

sin? 3xdx 11 (1—cos’ 3x)dx
. =55 3X—j—z
C0s” 3X 3 3 C0s” 3x

tg 3xdx

—jtg 3xdx =

=1jtg23xd(tgsx) —j

_—tg 3X — j — -1 dx:—tgs3x—1tg3x+x+c, rae C = const
cos’ 3x 9 3

6.3

jsinzsxcossxdx:%J'sinzsxd(sinSX)dx :%sin33x+c, rae C = const

© http://mathprofi.ru Beiciuas MaTemMaTika — IpOCTO U JOCTYITHO!
Tpusemcmayemcs c60600H0e pacnpocmparnenue 0aHHO20 aina, nodlcaryicma, He youpaiime Konupaimol


http://mathprofi.ru/idz_ryabushko_besplatno.html
http://mathprofi.ru/

Jpyaue U3 Psbyuiko moscno natimu na cmpanuye http://mathprofi.ru/idz_ryabushko_besplatno.html

7.3
7
dl x==
I dx _l dx _1J~ dx _ J~ (X 4) _
. - - - -
2x°—=7x+1 2 xz—zx+1 2 x2—2-1x+4—9 1 49 2 7V (a1
2 2 4 16 2 16 X=—| —=| ——
4 4
i R
1 1 4 4 1 4x -7 —+/41
== In +C= In +C, rne C =const
2 2.@ |X_7+\/4_1| Ja1 ‘4x—7+\/4_1‘
4 4 4
8.3
J' dx _ij dx _LI dx B
J2 2y —9y2 2 3 2
2-3x-2¢¢ V2 J=Sx=x V2 1-[x242.3x+ 2 )4 2
2 4 16) 16
d x+§
—if 4 —iarcsin (x+§j-ﬂ +C—iarcsin[4x+3)+c
V2 52 3?2 V2 4) 5 V2 ’
ARG
rae C =const
9.3
1 2
~d(3x?—2x+6 ~—-1(d
J-(2x—1)dx NE (3% —2x+ )+[3 )le-d(3x2—2x+6) lf dx
2 - 2 5 2 “a -
3x* - 2x+6 3X* —2X+6 37 3x*-2x+6 97, 2 .,
:lln‘3x2—2x+6‘—lj dx :lln‘3x2—2x+6‘—
3 9 2_2_})( 11 3
3 9
1
o(x-3)
1 3 1 ) 1 3 ( 1] 3
—-= ==In3x* —2x+6|-=.-——arctg| | x—= |- — [+ C =
3 | | 9 V17 g( 17

9 (1}(@}
3 3
1

arctg(3 _ j+C, rxe C = const
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10.3

1, 1
(x—1)dx _I6d(3x —x+5)+(6— jdx

I\/ x+5_

:lj'd(sz—x+5) I dx _
37 2\3x2 - x+5 6\/_\/ 15

2
V3X* —X+5 W2 Ty
373

L x5 I =

3 63 1\ A 1
X—=| +4-—
[ 6) 36

=%V3X2—X+5—i|n x—%+ /xz—%x+§

6/3

+C, rue C =const

n/a3-8.3.
Haiitn HeonpeneleHHbIE MHTErPaIbl

1.3

J-\/x -)|(-4dX (%)

[IpoBenem 3ameny: t?=x?+4: x*=t>-4
x’dx  dx  tdt
=>—==
X X t°-4

tdt tdt t? — 4+ 4)dt
(*):jt.t2_4=jt2_4=I( tz_” =j[1+

2tdt = 2xdx = tdt =

2i4jdt=jdt+4jt2(i—t2=

=t+— 4 +C=x"+4 “X t4-2 +C, rne C =const
2'2 \/x +442
2.3
J' dx :(*)
(x=DVx*-1
3amMeHa:
x—1:1:>dx:—d—2t; x:}+1
t t
dt
dt dd+2t)

Ty e

=—«/1+2t+C=—‘/1+i1 +C=—‘/X—+i +C, rae C = const
X — X—
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5.3
Ixsin Xcosxdx = %f xsin 2xdx =(*)

HNuTerpupyeM mno yactam:
U=Xx=du=dx

dv= 1sin 2Xdx => v = —1c052x
2 4
judv =uv-— jvdu

™= —1x0052x+1jc032xdx = 1 xc052x+lsin 2x+C, rme C =const
4 4 4 8

6.3.

_[ (x=7)cos2xdx =(*)
I/IHTCFpI/IpyeM I10 4aCTsiM:
U=X-7=du=dx
dv=cos2xdx=> v = %sin 2X

Iudv = uv—J'vdu

™= %(x—?)sin ZX—%J'sin 2xdx = %(x—?)sin 2x+%c052x+c, rae C = const

7.3.

j x2e~*dx =(*)

JIBaXbl HHTETPUPYEM I10 YACTSAM:
u=x*= du = 2xdx
dv=edx=>v=—e"

judv =uv-— _[vdu
(*)=—x"e +2[e7dx=(*)
u=2x= du=2dx
dv=e’dx=>v=—e"

(*)=—x%e " —2xe " + Zje’xdx =—xe*-2xe*-2e*+C=

=—e*(x* +2x+2) +C, rae C =const

8.3.
I arcsin3xdx =(*)

NHTerpupyeM no vactsm:

U =arcsin3x = du =ﬂ
1-9x°
dv=dx=>v=x

Iudv =uv-— jvdu
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1 2
3y gda-ox)

(*)= xarcsin3x — jﬁ = xarcsin3x + j—
1-9x° V1-9%°

= Xarcsin3x + %\/1—9x2 +C, rae C =const

WJ13-8.4.

1.3.
I (43x —67)dx _J- (43x —67)dx (%)
(x—D)(x2=x-12) < (x=1)(x—4)(x+3)

MeroaoM HeompeaeaeHHbIX K03()(GUIMEHTOB PAa3I0KKUM MOJIBIHTETPAITBHYIO (QYHKIIHIO B
CYMMY 3JIEMEHTApHBIX JpOOeii:

A, B C _  (Bx=67)
Xx=1 x-4 x+3 (xX=-D(x-4)(x+3)

A(X—4)(x+3) +B(x—=1)(x+3) +C(x—1)(x—4) = 43x — 67
A(X? —x—12) + B(x* + 2x —3) + C(x* —=5x + 4) = 43x — 67
A+B+C=0 C=-A-B

- A+2B-5C =43 =<4A+7B =43 = -12A=-24
~12A-3B+4C=-67 |-16A—7B=-67
A=2;B=5C=-7

(*):I(Xz_lJrXf4—Xzsjdx:2In|x—14+5In|x—4|—7ln|x+3|+0, e C = const
2.3.

(3x% +1)dx _I (3x% +1)dx )

(x=D(x*-1) I (x=-D*(x+1)

MeTtosoM HeolpeeeHHBIX KOA(PPHUIIMEHTOB Pa3IokKUM HOJBIHTETPATIbHYIO0 (QYHKIHUIO B
CYMMY 3JIEMEHTapHBIX JPOOeii:

A, B _C __ (3]

x-1 (x=1)°% x+1 (x-D*(x+1)
AX-D(x+D)+B(x+D)+C(x-1)*=3x"+1

A(X* =1) +B(x+1) +C(x* =2x+1) =3x*+1

A+C=3 C=3-A

B-2C=0 =:B=2C =4A=8,A=2,C=1LB=2
-A+B+C=1 -A+3(3-A)=1

I L e _
()—I(X_1+(X_1)2+X+de—2ln|x il X_1+In|x+]j+C, rae C = const
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3.3.

.[ (12 — 6x)dx (%)
(X +1)(x* —4x +13)

MeTtonoM HeompeneeHHBIX KOAPPHUIMEHTOB Pa3IokKUM HOJBIHTETPATBHYIO (QYHKIHUIO B

CyMMY 3JIEMEHTapHBIX JpOOEHi:
A Bx+C 12 - 6x

+ =
X+1 (X*—4x+13) (x+1)(x*—4x+13)
A(X* —4x+13) + B(x* + X) + C(x+1) =12 — 6X

A+B=0 B=-A
~4A+B+C=-6={-5A+C=-6=>18A=18
13A+C =12 13A+C =12

A=1B=-1C=-1

1.2
- j Cx-1 x:j dx +I—2d(x —4x+13)—3dx:
x+1 (x* —4x +13) X+1 (x? —4x+13)

Id(x —4x+13) I dx 3
X* —4x+13) (x> —4x+4+9)

In|x+]4——

In|x+]4——|n(x —4x+13) - Sjm:

= In|x +]4—%In(x2 —4x+13) - arctg(%zj +C, rue C =const

4.3.
(x* +x* +2x% + x + 2)dx
] e =(*)
X" +5x"+4
Pa3)I€J'II/IM YUCIIUTECJIb HAa 3HAMCHATCIIb

PP+ 2xP X+ 2 | X*+0x® +5x% +0x +4
|1

X* +0x® +5x% + 0x + 4
X3 —3x>+x-2

N X -3 +x-2), (C=3x*+x-2) , .,
()_Iﬁh'u2+na2+4ikx_x+1 o +a) X0

MeTton0M HeomnpeaeneHHbIX KO3()QHUIMEHTOB pa3iokKUM MOJIBIHTETPATbHYIO (PYHKLHIO B
CYMMY 3JIEMEHTapHBIX Jpo0eii:
Ax+B  Cx+D _ x> —3x*+x-2
X*+1  xX*+4 (X +D(x*+4)
A +4x) +B(X* +4)+C(X* + X))+ D(X* +1) = x® —3x* + x -2

A+C=1

B+D=-3

" ::>A:0;C:1;BB:1;B:1;D:—gz
4A+C =1 3 3
4B+D=-2
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1 10
X_i
3 1¢ dx  1.d(x +4) 10 dx
*)=x+ +——= dX=Xx+= += =
()= I x+1 X2 +4 3Ix +1 27 x*+4 3J.x2+22

=X+ ;arctgx+ > In(x* + 4) —garctg +C, raoe C =const

5.3.
J- de

=)
HpOBe,I[eM 3aMEHY:
Xx—-3=t*x=t>+3= dx = 2tdt

2 2
(*)=jw=j(2t4 L1027 +18)dt=§ £ 4 4% +18t =3

=§\/(x—3)5 +4\/(x—3)3 +18Vx—-3+C, rae C =const

I(w/(x+l +{/x +1)dx I(\/x+1+1)dx — (%)

Ix+1+3x+1 Ux+1+x+1
[IpoBenem 3ameny:
X+1=t° = dx = 6t°dt
(t*+1)-6t°dt ¢ (t+1) (> —t+1)-6t°dt
] -]
t? +t t(t+1)

= [6t*- (t* ~t+1)-dt=

=j(6t6 —6t° + 6t*)dt =$t7 —t+gt5 +C=

:ge/(XH 7 _(X+1)+g§/(x +1)° +C, rme C = const

7.3.

(3sinx—2cosx)dx .,

[ =(*)
+COSX

[IpoBenem yHHBEPCAIBHYIO TPUTOHOMETPUYECKYIO MTOJACTAaHOBKY:
2

z=tg§;x=2arctgz:>dx=1zizz;sinx= 53 COSX =
+1

1+2 1+ 22

( 2z _2(1—22)j_ 2dz
2 2 2 2 2
=] 1+22  1+2® ) 1+z =_[( 6z  2-2z ]-dz:_[zz +62-2 o _

14 1-7° 1+2%  1+7° 1+ 72°
1+72°
:J-2(1+22)+62— J- J-d(1+z) J- dz__
1+2° 1+2°

=2z +3In(1+z?) —4arctgz + C = 2tg§+3In(1+tgzgj—4arctg(tg §j+ C=

= 2tg§+3ln(1+tgzgj—2x+0, rae C = const
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8.3.
J- dx _J‘ dx _J- dx _J- 2dx _(*)
1+3cos’x 7y, o (I+c0s2x) J, 3 3C0s2x /54 3cos2x
2 2 2
Z =tgx; x = arctgz = dx = '0052x—1_ZZ
’ 1+2% 1+ 22
dz
Xy 2 14 72 9 dz _5 dz _ dz _
) -[ 3(1 7%) ~[5+522+3—322 J.222+8 J.22+22
1+72°

:larcth+C:1arctg tox +C, raoe C =const
2 2 2 2

9.3.
jcose’xsin8 xdx = jsin8 XC0s” Xxcos xdx = jsin8 x(L—sin?x)dsinx)" =
9 411 .9 T
=ﬁ%L4ﬁm=IM—f%m=£"£_+C=mnx_mnx+C'UmC=0mm
9 11 9 11

WJ3-9.1.
BLI‘IPICJII/ITB OHpCI[CJ'ICHHBIe I/IHTeraJ'ILI C TOYHOCTBIO 0 )IBYX 3HAKOB ITIOCJIC 3aH}ITOI>'I

1.3.

dx  ((x* +1-1)d
J-x X Ix;2+1)x_..-(

0

jdx =(x—arctgx)[; =
~1-arctgl-0 :1—% ~0,21

2.3.

/2
_fxcosxdx =(*)

HNHTterpupyeM 1o 4actsm:
U=X=du=dx

dv=cosxdx = v =sinXx

b
—jvdu

/2

(*)= (xsin x)|7? - Isin xdx :%—0+ (cosx)
0

722 0-1=2-1~057
2 2
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5.3.
/4 /4 171'/4
.[sin32xdx: J‘sin2 2xsin 2xdx = - I(l—cos2 2X)d (c0s2x) =
0 0 0
3
_Lfeos2x osox |t = Lo—0-ti1)=t.2 1 033
2 2 3 2 3 3

8.3. BerurcauTh HeCOOCTBEHHBIE MHTETPANIbI UJIH JIOKA3aTh UX PACXOAMMOCTh
a)

0 3

[ =

0 16x" +1

[MoxpiaTerpanbHast pyHKIMS HEMpEephIBHA HA [O;+oo)

@ 4
(*):i aaex +) _ 1 5 (~/16x4 +1)g -
645 Vi6x*+1 64 bou

- 3—12 lim (\/16b4 1 —1) — +oo

b—+w0

Takum 0Opa3om, HEeCOOCTBEHHBIM HHTETPAJl PACXOIUTCS.

0)

]/3e3+%

[=dx=(*)

7 X

[TonpHTerpanbHas GyHKIUS TEPIUT OECKOHEUHbIN pa3phiB B Touke a =0
]/3 l 1 —>+0

3+= 1 . 3+= . 3+=

(*):—Je Xd(3+—j:— lim|e *[¥*=—1lim|e®-e @ |=—(e®—o0) =140

0 X a—>0+0 a—>0+0|

Heco6cTBeHHBIN HHTErpall PACXOAUTCS
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