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2) I ctg’ ng; 0) ,[COS 6.x - COS 2xdx

421
a) J.cosx+d3);in x+1; 0) '[(%—cos 6x)%dx; 6) IC0338xdx;
2) Itgz %dx; 0) jsin 4x -sin Txdx

422

dx . 3x
: 6) |(6+sin=)%dx; 6) |sin®3xdx;
a”8sinx—9cosx-9 )-[( 5) * 6)f xdx
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2) J.ctgzédx; 0) Isin 5x -COS xdx

4.23

dx 1
: 6) |(cosdx —=)%dx;
a)j3cosx+55inx+3 )-[( * 6) *

8) Isin313xdx; 2) jtgz % dx; 0) .fsin 5x-c0s 7xdx

4.24

a)

X
1 6) |(sin=+7)%dx; 6) |cos*14xdx;
cosX+3’ )I( 7 ) g)j e

2) '[ctgz de; 0) jsin 4x-sin 6xdx

4.25

dx 1
- 6) [(cos6x —=)?dx; 6) |sin®15xdx;
a)Icosx+1+7sinx )I( * 3) i 6)-[ e

2) J.tgzidx; 0) J'sin 4x -cOS Oxdx

4.26

)J‘ dx
4cosX—5sinx+4

8) J'sins?xdx; 2) jctgz —dx; 0) I COS 7 x - COS xdx

;1 0) _[(——sm 2x)%dx;

4.27

a)jsmx 3 5)](2 cos—) dx; 6) [sin*8xdx;

2) Itgz de; 0) jsin 2x -Sin 4xdx

4.28

X
——— 6) [(4+sin2)%dx; 6) |cos®15xdx;
a)~[4+35inx )I( " 8) * G)I e

2) jctgz Axdx; 0) ICOS 8x -sin 3xdx

4.29

dx 2
; 0) |(=+cos6x)*dx; 6) |sin4xdx;
a)j3003x+4sinx+3 )-[(5 x)*dx; ) [sin® dxdx

X
2) jtgz = dx; 0) jcos 7x-C0S 6xdx
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4.30

dx . 1
1 6) |(sindx—=)2dx; 6) [cos® 17 xdx;
a)jcosx+1+sinx )j( * 6) * 6)-[ o

2) Ictgz %dx; 0) _[sin 5x -Sin 9xdx

3ananue 5. Halitu uHTEerpassl:

5.1

_ dx - dx
e O e

5.2

. dx
)I(X+5)«/F j«/_(«/_+2)’g)jx\/xz—m

53 j‘x/ﬁ » J- \/_dX J‘ dx
4+«/ﬁ » 4\/_+ xx2 +9

5.4 a)J. d 6)J. j xdx
VX+3 5\/_+\/_ \N25-x2
5.5 X
e e tatel s Nt

56 J- 2x+1

dx
(X- 3)\/_ '[«/—(\/_+\/_) Ix\/?m

3 )J- Jx+11 J- \/_+1)dx_ _[ xdx
Ny W+ Jea—x

58 )J' J' \/_dX ] J- dX
(x+10)\/x+1 x+2J_
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59 I 3x+2 5)j dx | 3)_[ dx
IX+1(x+1) I +adx P xl121+ %2
5.10 x+2 dx dx
R Sl e Ll e e
511 8/xdx
IJF ol I ot )l W
5.12 )j' 2X+1 J‘ J‘ dx
(X=9)Vx- \/_(1+\/_) Xy X2 +25
513 dx xdx
Pt Nt Ve
5.14 )j X+1 I §/xdx ) ,[ dx
(X—5)/X— 432 +x Y ¥t =25
5.15 .[ . j ifxdx J dx
x+\/_ x+/x2 +100
5.16 )J' 2x+1 _[ I dx
(x+7)\/x+ 3\/_+ Xv/36 — X
2.17 )I xdx J §/xax _ ),[ dx
(x+4)«/? x4 x ’ x2\X% -1
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5.18 | 3/xdx dx
'[ ‘[\/_(\/_+2) J.x\/x2+16

5.19 | 3x+1

| dx Y Xax
a) (X—8)—XJTde’ 6)IJ§(4+3/§)’ )I\/loo—xz

5.20 xdx

)I(x+2)JF II(F s

521 J‘ZX -1 I §/xdx ] J-
VX+8 33/x_2+x x\/x +1

5.22 J. xdx

a) J‘ dx ) 3)_[ dx
(x+5)Vx+5" T (x+DVx T x121- %2

5.23 ; J-(x +2)dx.

)I dx _6” dx
xVx=10" T @x+2x" T xe x4

5.24 )J. _ J. J. dx
7\/; +\/_ XN/ X% +49
5.25 )I (x+5)dx J 6)I dx
(X=2)Vx— X34 - x?
X )J- dx I 3xdx I xdx
DT e

5.27 o] (x—3)dx | o) dx ] dx
(x+6)x+6 T Ex+VX T x121+ X2
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5.28
a) J-(4x + 3)dx

I ) [—=
Ix+7 #/x - 3\/_)\/_ X1— X2

5.29

dx dx dx
X .5 >
a)IX«/X—8 )I(Wﬂ)ﬁ )'[x\/xz 36

5.30 J- (4x— 1)dx _

5) I dx ) .[ dx
(X=3)Vx~ Ex+3Vx" 7 x\100+ %2

PEINIEHUE NPUMEPOB HYJIEBOI'O BAPUAHTA

3ananue 1. Halitu uHTETpabI:
X 4

a) j (9Ox3/x — =+ Z)dx.
14 x

Pemenwne.
ox3/x - X + Yy = [oxdlxdx— [Xxs [k =9 [xid
.[( X X_ﬂ+§) X—IX xx—j14 x+.|‘; X = Ix X —

3+ 1+1 2
—i_[xdx+4j%:9)( _i_x +4In|x|+C=£§/x_7+X—+
14 X ﬂ+1 14 1+1 7 28
3

+4In|x|+C.
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6) j4, 5%-2Xqx,

Pemenne.

j 4,55 2*dx = —% j4, 532X (~2)dx =—% j4, 552(3—2x)'dx =

t
- [45d@-20=- [45dt=—1- i C-
2 2 2 In4,5
_ 3‘4,5372X
2 In4,5

o) J‘ dx
(16 +3x)*

Pemenmne.
dx 1 . 1 B .
'[(16 + 3X)4 - § .[(16"_3)() \ (3dX) = é j(16 + 3X) . (16 +3X) dx =

—4+1
=1_[(16+3x)‘4-d(16+3x)=1M+C =—;3+C
3 -3 9(16 + 3x)

? 7+25X

Pemenmne.

J~ dx _j' B J‘ 5dx _1“' d(5x) B
7+25x% 7+(5x) 5J7+(5x)* 5 ﬁ2+(5x)2_

1 5x

1
—.—=arct arct
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dx
0) _
J3-ax?
Pemenue.
J & _ I dx _EJ‘ 2dx ~
\/3—4X2 \/ \/g 2 —(2X)2 2 \/g 2 _(2X)2
-~ 129 LaresinZ ic.

. 3 2—(2x)2 2 3

3ananue 2. HaliTu UHTErpasbl:

a) I(S&)dx

5—2c0s4x)°*
Pemenue.
5-2cosdx =t
sin 4x _dt: 5—2c0s4x dx_l a1 .
jm X = |dt =8sin 4xdx =3 t—3—§j -
sin4xdx:ﬁ
8
—3+1

8 -2 16t2 16 5-2c0s4x °
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dx
6) I—
(3+2Inx)x
Pemenue.
3+2Inx=t
dt= 3+2Inx dx
J'—dx =4 _2d _1 ﬂ=£In|t|+C=
(3+2Inx)x t—; X 29t 2
dx _dt
X 2
1
=§In|3+2lnx|+C.
9 [C+7)sin3xdx.
2
Pemenue.
X dx
« U=—+7;du=— 1 y
_|.(§+7)sin3xdx= 2 =——cosSx'(§+7J—

dv=sin3x;v= —%cos?;x

x+14
_ .[(_ECOSSX)(%j Xt C0S 3X +1 _[cos 3xdx =
3 2 6 6

X+14
= hl c053x+%sin3x+c.
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2) J(xz —4)e*dx.

Pemenue.
u=x%—4:du = 2xdx

—X

Jo¢ —a)eax = — e x2_4

dv=edx;v=—e

U= Xx;du = dx

—X

dv=edx;v=—e

—| - 2xdx=—e* x*—4 +2|xe*dx=
J J

=—e* X*—4 +2 —xe‘x—j—e‘X dx =—e* x*—4 —2xe ™"+

+2 _[e’xdx ==—e* xX*—-4 —2xe *-2e*+C.

9) j(5 —X) In xdx.

Pemenwne.

dv= 5-X dx;v:5x—x?

2 2 2
— 5x—X— %: 5x—X— Inx—(SJ‘dx—ljxdxj: 5x—X— Inx—
2 )X 2 2 2

u=Inx;du=— ,
j(5—x)|n xdx = X ) =(5x—%]lnx—

6xdx
X+10°

3ananue 3. HaliTu uHTErpasnbl: a) I

Pemenne. IlogsiHTerpanpHas  GYHKOUS — SBISETCS — HENPaBWIBHON

paHHOHaHLHOﬁ ,Z[pO6LIO. BI:IZ[GJ'II/IM 13 HEC LCITYI0 YacCThb.
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6xdx (x+10) 10 x+10 10dx \ B
Jx+1o jx+1o _G[Ix+1odx_jx+1oJ_6jdx

aojd(”lo) 6x—60In|x+10|+C.

Pemenne.  IlomeiHTerpambHas  (QyHKOMS — SIBISETCS  HENPAaBMIILHOM

panuoHanbHOM Jpo6bto. BplmenuM u3 Hee ULEIyl0 4acTb, pas3fieiuB

YUCJIUTECJIb HAa 3BHAMCHATCJIb.
x*+11 | Xx-3
- 2
X" =3x | x+3
3x-11

"~ 3x-9
)

j—dx_ j(x+3+x_—_23)dx= jxdx+3jdx_2deTX=
X +3X_ZJ(MX—;:3):X?2+3X—2|n|X—3|+C_

J-(5x =1dx
X2 +6x+13

Pemenue.IlonsiHTerpanbsaas GyHKIus sBiseTcs npocreinieid npoosiolll
TUNA. Beienum noiHeIA KBapaT IBY4IeHA U3 KBAAPaTHOTO TPEeXWIeHa:

X2 +6X+13=(x*+2-x-3+3%) +4=(x+3)* +4.
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Torna
t=
J-(5x—1)dx _J(Sx—l)dx IS(t 3) - 1
X +6x+13 Y (x+3)°+4

dx = dt
5t— 16 5t tdt dt
dt — dt =5 -16 =
J.t +4 J.t2+4 -[t +4 J.t +4 J.t2+4
2tdt dt d(t? +4) 1 X
== == -16-—arctg—+C =
It2+4 It2+22 2I t>+4 2 Q’2

=5 In‘t2 +4|-8arctg %+C :gln(x2 +6x +13) —8arctg XT+3+

+C.

4x* +3x3 +32x% —55x — 20
2)I

dx.
X3 +2x% +10x

Pemenne.  IlompiHTerpanmbHas — QyHKOMS — SIBISIETCS  HENPAaBWILHOM
pauuoHaNbHOM JpoObto. BhlmeanM U3 Hee LENyl 4YacTb, pPasJeiiB

YHUCJIIUTCIIb HA 3HAMCHATCIIb.

_AXT+3x% +32x% —55x—20 | x*+2x* +10
4x* +8x3 +40x° 4x -5
—5x3 —8%x* —55x — 20
— —5x®-10x* —50x

2x% —5x—20

CretoBaTeIbHO,

4x* +3x3 +32x% —55x - 20 2x? —5x—20
5 > =A4X-0+——F——.
X +2X° +10x X> 42X +10x
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Torna
4 3 2 _

I4X +3x3 +322x 55X 20d ‘.[(4)( 5)dx + J~ -5x-20 ™
X*+2x° +10x x® +2x% +10x
2x* —5x—20

dpobp ———————— - mpaBwibHasA. Pa3moxxuMm ee 3HaMeHaTeldb Ha

x° +2x° +10x
vmoxnrenn: X + 2X° +10X = X(X* + 2x +10).

[MpeactaBuM TpaBHIBHYIO palMOHAIbHYIO JpoOb B BHIE CYMMEI
ImpocTeHMuX  ApoOell ¢ HEONpeAelIeHHBIMH KO3 HIUCHTAMU:

2x*-5x-20 A Bx+C

x(x2+2x+10) x x*+2x+10°

Boruncianm ko3 ppUIreHTs pa3ioxKeHus..

2x>—5x-20 _ A(X*+2x+10)+(Bx+C)x .

X(x2+2x+10) x(x? +2x+10) ’

2x>—5x-20  AX* +2AXx+10A+Bx*+Cx |
X(x2 +2x+10) X(x? +2x +10) ’
2x% —5x—20 X 2(A+ B)+x(2A+C)+1OA
x(x° +2x+10) X(x* +2x +10)

Orciona 2X° —5x—20 = x*(A+B) + x(2A+C) +10A

[IpupaBanBas K03(PPHUIIMEHTH NMPH OJMHAKOBBIX CTEMEHSIX X , MOIYyIHM

A+B=2
A=-2
CHUCTEMY YPaBHEHUH U pELIUM €€: 2A+C=-5=:B=4 .
C=-1
10A=-20
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[oxcraBuM HaiiieHHBIE KOA(GUIIUEHTH B pa3iIoKeHHUE:

2x*-5x-20 -2 4x-1

X(x2+2x+10)  x x*+2x+10°

J-4x4 +3%° +32x? —=55x — 20

)
o 10k dx__k4x—5yy4-};ux+

J.de 2X* —5x — 2In|x| J'
x? +2x+10 NG +2x+10
Hatinem uaTErpan I&

8 P s 2x+10

Jnsa 3TOrO BBIJIETIUM IIOJIHBII KBazpaT u3 Tpex4jieHa

X* +2x+10= (X2 +2- X-l+12) +9= (X+:|.)2 +9, Torna nomyuum:

t=x+1
L PN S S S Y e
X +2x+10 (x+1)°+9 dx  dt t°+9

45, _ 4t (2t)dt ~
-[t2+9 -[t2+9 It2+9 J.'[2+9 -[t2+32_

Zjda +9) 1

Sarctg _2In‘t2+9‘——arctg +C =
t>+9

=2In(x* +2x +10)——arctg X—Jr1+C
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4x* +3x° +32x* —55x - 20
Takum oOpa3om, umeemM I 3 2x? 110x dx =
X7 +2X° +

=2x* —5x—2In|x|+2In(x* +2x+10)——arcth—+1+C

3ananue 4. HaliTu uHTETrpasl:

a)J- dx
5C0S X +2sin X+5

Pemenue.

B stom ciyuae ncnonbzyem noacranosky I =tg —.

2
X
. 295
B camom perne, SINX = X 7
2 X
cosx—l_tg 2, 13 X = 2arctgt, dx = 2ult
= - > = OX=r
1+1g? 1+t
B namem npumepe:
2dt

j dx ZI 1+t _
5C0oSX+2sinX+5 1-t2 2t
S5 +2:— 5 +5
1+t 1+t

J- 2dt _J‘ 2dt J‘d(2t+5)
5_ 57 +4t+545t2 2t+5 292t+5 24 2t+5
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+C.

:lln|2t+5|+C:lln
2 2

X
2tg—+5
g2

X
6) |(4—sin=)2dx.
) [(4-sinytax
Pemenue.

_[(4—sin 5)zdx = .[(16—83in§+sin2 5)dx =

X 1 cosx

X 1 COS X
dx = '16 8sin—+ ———d
) ( 2 2 )

= '[(16 8sin— 2

——jdx—SIsin—dx——jcosxdx =§x+16cos——lsin x+C.
2 2 2 2 2

. 22X
sin® == dx.

G)I c X

Pemenue.

2
j'sinsédx= jsinzﬁ-sin%dx= I(l—cosﬁj 'sin%dx:
5 5 5 5 5
cosgzt
5
_ - Z6in 2 gx = dt =j1—t2 (—Edtj=—§ jdt—jtzdt -

5 5 2 2

smgdx———dt
5 2

3
b o 2c0s 2 20t XX
2 3 2 5 6 5
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2) jtgz 2xdx.

Pemenue.

1 dx 1
tg?2xdx = —1ldx= — |dx==tg2x—x+C.
jg JA(cosz 2X j Jcos2 2X j 2 J "

0) jcos 3x-C0S xdx.
Pemenmue.
1
C0S3x-cosXdx = |=| cos 3x+X +cos 3x—X [dx=
| L K
=£J‘cos4xdx+l _[costdx:lsin4x+lsin 2x+C.
2 2 8 4

3ananue 5. HaliTu HHTETpasl:

J‘(3X + 2)

Pewenne. Ilpumensiem noaCTaHOBKY

t=JX-1=1t>=x-1, rornaX =t? +1udx = 2tdt.
J(3x+2) J3(t +1)+2 dt — 2.[S(t +1)+2
241

dt =

71 =6t +4arctgt + C =6vx -1+
+
+4arctgy/x—1+C.
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dx
o) |l ——————.
e

Pemenue. [Tockonsky HOK (2; 3) =6, To BBeJIEM IIO/ICTAHOBKY:

X =t® = dx = 6t°dt , Torma t = 9/; TI0JTy9aeM, 4TO \/; =t’u
'\3/ x? =t*.

JlaHHBIN MHTErpal IpUMET BUA:

6t>dt t°dt t2dt
J4\/‘ e I4t3—t4:_ It3 t—4 :_BIt—f

__GI(t —16)+16 I[(t -16) ]dt:

:—6j(t+4+a)dt :—6£E+4t+16ln|t—4|j+c = _33x -
—249/?—96|n\9/x—4\+c.

Ix\/x_—

Pemenue.

3 3 ). 3sint
BaezeM mozacTaHoBky: X = —— => 0X=| —— | dt = > dt.
cost cost cos‘t

3 3
TormaCOSt = — =t =arccos—.
X X
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2 — )
Bripasum \/XZ - 9= [i} _9= 9(1 C(ZJS t) _ 3SInt.
cost cos’t cost

3sint
cos’t _j

jx\/x_ I 3 3sint

COSt cost

=—t+C ——arccoss+C.
X
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