HNuauBuayaJbHbIe TUIIOBbIC 32IaHUS 10 JUCHMILIHHE
«AuTerpajsl u (upPpepeHunaibHbIe YPABHEHUD)

Pasges |. UaTerpajanl oT GYHKIHAK OTHONH ITEePEeMEHHOIA.

1. HaiiTu Heonpeae 1€ HHBII HHTErPaJl HemocpeACTBEeHHbIM HHTErPHPOBAHUEM.

1-x%)°
1o | X~/ X ] 6)-"9x -

2_ a2, 4 3 dx
123)I ;—3)( +X—3+ X]dX 6) J‘m

4 2
2«/§+ X" —3X dx
1.32) j [ 3 ]dx 6) I

8x%+2

4 dx
oo 3 e
X +1) - dx
Y I[ x> ] )'9X2+3
1.6a)j 4X3—£+§+6\/f dx 6) L
X5 X o 4X2_7
2 o
17a) | X+ 5 gjx
X2 6X° +2
1.83)I 6X2+i—§_3x5 dX 6)J‘ dx
x> X 4x* +3
1.9a) [(x+4)-(x—2/x+1)dx 6) Ie = 4
X —
110w 183 -2+ 5 —a.3x fdx o [ &
X x? 2 —4x°
2
4—x dx
nfe g
112a) | 6x2_i+i+‘\1/x>3 dx %) IL
x> X 5—4x?
113a) | 4x3+i_§_:\3/x>5 dx 6 J‘ dx
x* 4% +3
(ﬁ+1)2 dx
. a) I X—3 dX 6) JZXZ -3




1.15 a) j[4x3 _2_5, Zﬁ/x?de

x3 VX

1.16 a)j[10x4 —i+§/x>5+3\/x»3]dx

X2
1.17 a) j[3x5 —%+§+3\/x»3}dx
X

2

2
1.18 a) j{ZHJ dx
X

119a) | 2 —4x3+5\/x>3+§/x>2}dx

IX
120) | £+4x2+§+§/x>2]dx
X2 X
(2+x)2J
121a) [|~——=— [dx
Jx3
1.22a) | %—xﬁ+g+§/x>4]dx
X X

1.23a) | ;—5x2ﬁ+%+§/x>5de

X

1.24 a) [(x2 +1)- (x— 24/X)dx

1.25a )j{ X %(/f’}

1.26 )IL( \}X) j
1.27 a) j[¥—3x2+§+x\/x>3}dx

X
1.284) | (X3 _1)(1+ V%) dx

1.29a) | %—i ‘3’/>]dx
X

X/X

1.30a) | %—4x §/>de

5 dx
) I 8x* +7
. dx
) J.4\/8—9x2
dx
0 j 4x* -1
e dx
2130 6
e dx
9] 3—4x?
6) ¢ dx
2x% +9
6) ¢ dx
V9 -4x?
cdx
” 2x* -9
o [ dx
J3x% 42
dx
0 j 4x* -3
dx
” -[3+4x2
dx
0 J. 2x% +3
dx
? j 5—8x?
6)_[ dx
\J5 + 6x?
5 dx
) J.x/5—4x2
dx
g J.4x2 +8



2. HaiiTu HeonpeaeéHHbIA MHTErPaJl 3aMEeHOH NepeMEeHHOl HHTerPUPOBAHUS.

[(1- 4x)*dx

2.1 a)

22a) [

23a) [

° 3/2-5x

[(1+ 4x)°dx

2.4 a)

2.5a)

26a)
M 253

2.7 a)

2.8 a)

29a) [
V) arany

2.10 a)

2.11 a)

212a) |

2.13 a)
2.14 a)

215a) [——
R NTRPE

3J(L+ x?) dx

dx

.\3/5 —2x dx

dx

[(3—2x)°dx

.\4/2 +3x dx

dx

[ (5— 4x%)°dx

.\5/3+ 2X dx

dx

[ (4 +5x%)°dx

[4/(3+5x)° dx

dx

0) jsin(9x + 7)dx

0) J' cos(10x + 3)dx

) J‘ e9x+ldx

0) 'sin(8x + 3)dx

0) .cos(7x + 4)dx

) '(_:.6x+5dX
0) jsin(5x + 4)dx

0) 'cos(4x + 3)dx
6) .e3X+5dX
8) [sin(2x +3)dx

0) 'cos(3x —4)dx

6) 'e4X+5dX
0) jsin(5x —6)dx
0) j cos(6x —5)dx

5) je”‘zdx

B)j

B)I

2 tg(x+1)dx
cos’ (x+1)
(2x+1)dx

(x2+x)2
LSRR

»] (arcsm x)® dx

1[1_
3dx
Wiy

, I|n(x 1) "

x—1
4arctgx

1+ X2
xdx

x*+1
(x+2)dx

B)I dx

B)J

B) 5
X +4x
arct X
B)I g
1+ X2
cos(In x)dx
B)I—

dx

X

B) [ XCtg(x? +3)dx

B) _[ SII'\]/:F dx

2x+1 dx

Ko

arctg2x dx
1+4x?




2.16 a) j (2 +3x)%dx

2.17 a) I?/(Z—Sx)2 dx

dx
2.18 a) jm

2.19 a) j (1—3x)*dx

2.20a) 31+ 4x dx

¢ dx
2.21 a) ] m

2.22a) [(4+3%)°dx

2.232) [3/(6—5%)? dx

¢ dx
2.24 a)

Y J3x+5

2.252) [ (3+4x)%dx

2.26 a) j3 (3-5x)? dx

dx

227 a)jm

dx
(2 +3x)°

2.28 a) j

2.29 a) j(3+ 2x)° dx

dx

35+ 3x

2.30 a) j

0) .sin(8x —4)dx

0) 'cos(9x —4)dx

6) 'e10X—5dX
5) j sin(2 + 9x)dx
6) [ cos(4—8x)dx

o) [e>dx

6) [sin(2—6x)dx

o) [ cos(3—5x)dx

6) [e>*dx

5) :sin(8—3x)dx
0) I cos(6 — 2x)dx
6) I e>2Xdx

0) Isin(4+3x)dx
0) .[ cos(6 + 4x)dx

6) J.el+5XdX

B)j In x dx

X
e*dx
O =
1-e
x2dx
2l v
cos”(x°+1)
sin xdx
(cos X)* +4

B)

dx

B)I
COS” X4/4—1g°X

o) x2dx
VX +4
dx

B)I

X(9+In? X)

3
2|
B)I n X dX
X
2X+3

)
BJ‘\/x2+3x

0] cOoSs 2xdx
4+sin 2X

dx




3. HaiiTu HeonpeaeéHHbIN HHTErPaJl HHTETPHPOBAHNEM I10 YACTSM.
3.1a) j(4—3x)e_3xdx o) [arctg~4x—1dx 3.2a) [(2x+3)cos4xdx 6) jln(x2 +4)dx

3.3a) [(4-16x)sin 4xdx 6)jarcsin3x dx 3.4 a) j(3x+4)e3xdx 6) jln(4x2 +1)dx
35 a) [(5x+6)cos2xdx 6) [arctgv2x—-1dx 3.6a) [(x+5)sin3xdx  6) Ix“-ln x dx
37a) [1-6x)e?Xdx ) [arcsin5xdx  38a) [(3x—2)cos5xdx  6) [xIn(1—3x)dx

3.9a) [(2—4x)sin 2xdx 6)jarcsin8x dx 3.10 a) j(5x—2)e3xdx 6) [(5x—2)In xdx

3.11 a) [ (4x+7)cos3xdx 6)Iarctg\/ 1dx 3.12a) [(4x+3)sin5xdx 6),[ In x dx

In xdx

3.13a) | (2—9x)e_3xdx 6) I arctg+/8x—1dx 3.14a) [(2x—5)cos4xdx 6)j

Inxdx

3.15a) [(2—3x)sin 2xdXx 6)jarcsin 4x dx 3.16a) [(4x— 3)e‘2xdx 0) j

3.17a)j(8—x)c035xdx 6)J’(2x+3)ln(x+1) dx 3.18a)I(7x—6)3|n4xdx 6)IJ_-Inxdx
Inxdx

3.19 a) [ (4x—2)cos2xdx 6)J.arctg«/9x 1dx 3.20 a) J.(2x+3)e4xdx 6)j

3.21a) [(2x—4)sin6xdx 6) [arctgv3x—1dx 3.22a) J(4x+3)0038xdx 6)]\/x>-ln x dx
In xdx

3.23 a) ~(3x+4)e5xdx 6)J. 3.24 a)I(4x+5)sin6xdx 6) [arctg+/6x —1dx

3.25 a) .(3x+6)0038xdx &) [ arcsin 2x dx 3.26 a) _[(4x+7)e6xdx 6)Ix3-lnxdx
3.27 a) .(5x+6)sin7xdx 6)jarcsin6x dx 3.28 a) j(6x+5)c059xdx 0) _[xﬁ-lnxdx

329a) [(6x+8)eSdx ) [arctgBx—1dx 3.304a) j (6 +3)sin8xdx ) j x2 - In xdx

4. HaitiTu HeonpeaeJJéHHbIA MHTEIPAJI OT BbIPAKEHUI BUA:

P.(x) X X Ax+ B Ax+ B
ax+b ax’+b’ Jax?+p ax’+bx+c’ Jax?+bx+c
41 1) c Xdx 6) e 2xdx B)J x dx
- 73-2x I J5-4x? JX? —4x+5
422) e Xdx ) e Xdx 5) ¢ xdx
' 2
© 3X+9 et 7X —4 * ’X2+2X+2
432) ¢ Xdx ) e Xdx ) ¢ X dx
. B —_—
7 2-3X " J5-3x’ Y \6x—x*-5
4.4 2) ¢ xdx 6 .[ 4xdx 5) ¢ x dx
T d1-4x J3— 4y J x> -2x-15
452) ¢ Xdx 6)J- xdx ) - X dx
. B —_—
7 2+3X Vax% +1 " Ix*-2x-8



4.6 a)

4.7 a)

4.8 a)

4.9 a)

4.10 a)
4.11 a)
4.12 a)
4.13 a)

4.14 a)

4.15 a)
4.16 a)
4.17 a)

4.18 a)
4.19 a)

4.20 a)
4.21 a)
4.22 a)

4.23 a)

- xdx

2 —5x

¢ Xdx

3X—-2

- xdx

2X+3

¢+ xdx

3x—-4

(04

* 43X

- xdx

*3x+4

¢ Xdx

v 4x-2

¢ Xdx

J5-3x

¢ Xdx

* 47X

¢+ xdx

J5x-3

- Xdx

J3-7X

¢+ Xdx

75+ 3x

¢ Xdx

7 3-5x

¢ Xdx

* 5+4X

-+ xdx

7 6-5x

¢ Xdx

J1-7x

¢+ xdx

Y 6+5x

¢ Xdx

J1+6X

. 2xdx
) 8x* -9
6)- 4xdx
Y NAx2+3
) e Xdx
5x% + 4
xdx
® 3-9x?
. 2xdx
)j49—8ﬁ
. 3xdx
)jVSXZ—Z
6)I 2xdx
\J5x? +3
. xdx
)I5x2—2
xdx
6)J.3—5x2
6)- 2xdx
* 7 -2x°
6)- 2xdx
CJ2X2+7
o [ 2xdx
) 5x* —7
5 ¢ Xdx
4x* +8
e Xdx
6)-4—7x2
6)- 3xdx
* J3x*+8
. 4xdx
)147—4ﬁ
6)j 2xdx
\J2x%2 +8
xdx
6)-[3x2+7

B)I X dx
X* +4x—12

B)I X dx
x> +2x—8
Xdx

)
’ J.\/x2+6x+20

5 | xdx

\/3+2x—x2

¢ xdx
Jx?—4x+13
B)- X dx

T XE—6x+12

e xdx
Jx?+4x-1
B)- x dx

T \8x—x* -7
N I X dx

X* +6xX—7

B)I xdx
VX2 +2x-3
c dx
I X% +8x+17
xdx
Ix? +2x-24
B)- xdx
"X’ +2x+6
B)- xdx
" \8+2x—x"
- xdx
J2x*+4x+4
xdx
) x*+4x+13
xadx

B)Ix2—2x—6

B)I X dx
VX?—4x+5



4.249) ¢ Xdx ) J- Xdx 5) .[ X dx
' 247X 4 —3x? X* +2x+10
4.252) c Xdx ) e xdx 5) _[ X dx
T3 I 3x* -2 X% —10x + 29
¢ Xdx «  3xdx X dx
4.26 ) ) B) jz—
¢ 5+2X T J9x% +5 X°—8x+25
- Xdx e 2xdx X dx
4.27 2) ) B) jz—
7 2x-9 Y J5=2x%2 X*—6Xx+5
4.28 2) ¢ Xdx 6) ¢ 2xdx 5) J~ xdx
. a
R 2X+7 R 2_5X2 '2X—X2
429 2) ¢~ Xdx ) ¢ Xdx ) .[ xdx
. a > B —_——
4302) - xdx ) .[ xdx 5) ,[ Xdx
' J6x+1 4 —5x%° X* +2X+5

5. HaiiTn Heonpee1éHHbIA HHTErPaj 0T PALIMOHAJIBLHOM JPO0H.

3

(2x- 1)dx 3x5 _12x3 -7 (X+2)dx X +1
ey Mz P e P
32 )J (x— )1()C(i>)<( +3) -[ (x( isl;r(i)f;;z(ix@ »] j(xx2+2§é<x++f) x 6)-[ (x); —_ jz)f;(
(x+2)dx (2x® —1)dx (x—2)dx 2 —x3 41
5a)J.(x—l)(x+6) -[ x> +X—6 I(x+2)(x+5) g x2 _x x
dx 3x3 — 2 X dx x3 —3x2 ~12
7a)I(x—l)(x+2)(x+3) 0] 3 _x dx 83)1(x—2)(x+3) 6)I(x—4)(x—3)xdx
dx x>dx (x+2)dx 2x° —8x3 +3
a)Jx(3x+5) 6)-[(x—l)(x+1)(x+2) )I(x 1)(x+1) 0] %2 _ox dx
3 2
511 0) 2dx o 2x° —40x -8 dx SIZa)I J- (3x® + 2x* +1)dx
X< (x+1) X(X+4)(x—-2) X(1+ x ) (X+2)(x=2)(x-1)
£ 13 a)J- (2x+ 7)dx I(ZX +5)dx 514 a)_[ xadx 6)]3)23 +1dx
(x=D(x+2) X“—X—-2 (x+2)(x+1)(x—1) X° -1
(3x +1)dx (3x° + 25)dx (X+ x°+3x° -1
>15 a)J- X(L+ Xx%) -[ X? +3X+2 >16a )Ix X+ ) 6)I X® + X dx
517 )| xdx 6)J- (x® —3x* —12)dx 8a)I (x? +2)dx 5)_[ x33—1 dx
(x+D(2x+1) (Xx=4)(x-3)(x—2) X(x=1)(x+2) 4X° — X



dx

510) (X + 2)dx .[ (5x° + 2)dx f (x+3)dx I(4x3+x2+2)dx
T (x+3)(x+4) —5x% 4+ 4x (x—2)(x+1) X(x=1)(x-2)
521 a (2x* + 41x —91)dx I(x —4x+5)dx £ ) a)J- : T2 4 6)IX4_22X2 +1dx
T (x=D(x+3)(x—-4) x* —1)(x-1) X“(x-1) X* —4x
523 [ (X* + 2X + 6)dx o _[(X 3+1)§ix 5 24 a)j 3x? +2x-3 dx 6)'[3x2+2x—3
C(x=D(x-2)(x—-4) X* — X x(x—1)(x+1) X* =X
5.5 2) | (x2+22)dx o J(2x3+1)dx 5 06 a)j IX3 +2X+1dx
S (x+D(x-1) x*(x+1) x(x+1) X(x°+1)
527 0) [ 5x2+26x+9 I (5x° +2)dx 5 2 a)-[ 2x° —40x—8 J (x® —3)dx
T (x+3)°(x-1) x° —5x* +4x x(x+4)(x—2) (x=1)(x*-1)
5.20 a) | (X% = X + 4)dx 0| 6x*dx £ 30 a)J'(3X2+§X—1)dX I(X +3x° -1 4
T (x+D(x—2)(x-13) (X2 =D(x+2) (x=D°(x+2) X(x+1)°

6. HaiiTu HeonpeneéHHbII HHTErPaJ OT TPUTOHOMETPUYECKOT0 BHIPAKEHUSI.

6.1 a) jsin4 X C0s° Xdx
dx
5+4sin X

cosxdx

sin2 X—6sin x+12

dx
Sin X+ C0oSX
dx
33|n2 x+50032 X
2

COS

sin6x

6.7 a) jsin2 X C0s° Xdx
dx

4cosX+3sinx
dx

3cos® x+4sin® x
sin xdx

sin2 x+6cos2 X

dx
25in X+COSX+3
dx

1+ 30052 X

6.2 a) j

6.3a) |

6.4a) |

6.5 a) j

dx

6.6 a) |

6.8 a) j

6.9 a) j

6.10a) |

6.11a) |

6.12a) |

0) Isin“ 2X dx
0) J.sin2 2X - cos” 2x dx
0) J.cos4 2x dx
0) Isin“Bx dx

0) jcos4 3x dx

6) _[sin23x-cosz 3x dx
0) Isin24x dx
0) J‘sin2 4x - cos* 4x dx
6) _[ cos’ 4x dx
0) J‘sin4 4x dx
0) _[ cos” 4x dx

0) _[sin25x dx

B) jsin 3x-Cc0s5x dx

B) jsin 3x-sin5x dx
B) I €0s3X-c0s5x dx

B) jsin 2X-C0s4x dx

B) jsin 2x-sin4x dx

B) jcos 2X-C0s4x dx

B) Isin 3X-C0S 7X dx

B) J.sin3x-sin7xdx
B) j sin X cos3xdx

B) jcosSx-cos?x dx

B) J.sin 4x-cos 6X dx

B) [sin 4xsin 6xdx



3

6.13 a) Ism4x dx o) _[COSZSX dx B) jcos4x.cosex dx
COS " X
6.14 a) jsin5 xdx 0) J.Sin25x-00825x dx B) jsin 2X-c0s8x dx
6.15 a) Itg4xdx 6) jsin45x dx B) jsin 2X-sin8x dx
dx 4
6.16 a 6) | cos” 5x dx B) [C0sS3xcosxdx
) J.4Sin2x—5cosz X ) J ) J
6.17 a) j 5 dx 5 0) jsinz 6x dx B) Icos2x-c058x dx
sin“ x—9co0s“ x
6.182) [— x 0) [ cos? 6x dx B) jsin 4xcos2xdx
2sIn X+3Cc0sx—5 .
6.19 a) j ax £ 6) [sin?6x - cos? 6x dx B) jcosSx-cosxdx
CcosXsin™ x )
6.20 a) jsin2 x 083 xdx 6) [sin®6x dx B) jsin 5x - cos X dx
6.21 a) jtg3xdx 6) [ cos* 6x dx B) jsin X-sin3x dx
dx . i .
6.22 a) - 6) |sin” 7x dx B) [Sin5xsin xdx
I33|n X—4c0S X -[ ) f
6.23a) | o : 0) JCOSZ7X dx B) jcosx-cosBx dx
7cosx—4sinx+8
6.24 ) | dg 0) Isin27x-cosz7x dx B) jsin5x-cos7x dx
sin™~ X
6.25 a) fsinsxcos5 xdx 0) jsin“?x dx B) jsin5x-sin 7x dx
6.26 a) I dx : 6) [cos* 7x dx B) jcosSx-cos?x dx
3cos x—4sin x ’
6.27 a) ILB 0) [sin?8x dx B) Isin9x-cosSx dx
sin Xcos” X ’
6.28 a) ICOS3 xdx 6) | cos®8x dx B) Isin 9x-sin 3x dx
6.29 a) jthXdX 6) [sin?8x - cos?8x dx B) Icost-cosBx dx
dx 4 .
6.30 a 6) |sin”8x dx B) |sin8x-cos4x dx
)12—3cosx+sinx )j )I

/. HaiiTu HeompeaeJéHHbIH HHTErpajl OT HMPPANUOHAIBLHOIO aJredpamyecKoro

BbIPaKeHHs.
dx N xdx VX2 -1
7.1.3)'[2+x/X+3 5)J' - dx 7.2.a)Im 6)j - dx

2 2 2
7.:>,.a)J'\/XXdTX3 6)J' ‘1);1)( dx 7.4.a)f4/§;;+\/fdx 5)J’—“Xx+4dx



. 2_ 2
7.5. a) xdx 6)j VX9 i 7.6, a)j xdx 6)_[—”(:4 dx
Y 24+X+4 X V1+2x X
f 2
7.7. a) \/\_/:L dx 6)jx J4—x? dx 7.8. a)J.g/XXT—_Z_dX ﬁ)j—“XJrng
7.9.2) [ x+2 dx 6)[“4_4X dx 7.10. a)_[ ‘/_ dx 6j
J ox— X 1+ x? )x/l+X
- X3dx VX2 +4 1+ X dx
- X2 -1 xdx dx
7.13. a) dx 6) dx 7.14. )| ——  6)
a J J‘ 2 a I , _ I(XZ_l) fXZ_l

m 7.16. )j \/_ ~ dx 5 [ ax
(9 + x*)V9 + x

7.18. )I F j“x +16
«/F i “ﬂm

3 2
x“dx 6).P/X 2+9dx

7.15. a):—d 5)]

¢ dx Jx +2
7.17. a) I
°3+Jx+5

- x%dx
7.19. a)

dx
— = ) 7.20.
Vx-4 ‘[(16+x2)x/16+x2 )'[
dx 6) J'x/16 x>

dx

7.21. ) [ dx 7.22. a)j

’ \/x 1+4 «/x+
7.23.a) [ D) j 7.24. a)j j
: 1+xiX 2 (25+x )»\/25+x X\/X 4)x/x —
2
7.25. a) [ —— dx j 7.26. a)j—_dx 6)!—
’ »\/x2+ Jx—-2-1 X2\Ix? -1
dx
7.27.a). (x+1)x/F 5)jx Jo9-x>dx 7.8, )j 6)IW
7.29. a) X +2

7.30. a)
T (x— 1)\/_ '[(4+X Wb+ X2 '[ «/ J
8. Beruncanrnb Ol'[pe)]e.]IeHHbII/I HHTErpall.

\F, In2
81a)I3X ix +7 j 4+X ax 82a)I e*\e* —1dx 6)Ix AJ1—x2 dx

N3

Toxdx
8.3 a) x* —16 dx @) 8.4 a)
) o J(zmwm e



J5/2

2
8.5 a) IM dx @)
1 2x—1

87a)j 6)Ix V4 - x? dx
89a)j Vx dx 6?
VX1 U006, )\/16+x

N7

88)j

811a)j(2X x?) dx 6)I

0 (4- x)x/4 x?

i dx 86a)i dx
0 (5 X2) [5_X2 0‘\/2X+1

14 5y dx
X+ 2

2
8.12 a) .[x-\/Z—x dx
1

, 3
8.13 a).f(32+28x—9x2)dx 6)IX;4dX 8.14 a) J.x-«/x+1 dx
X 0

NA]

815a).[(2X x* +8) dx 6)I

817a)j(3 x* —2X) dx 6)_[

1 (1+x )«/1+ X

(9+x )\/9+x

1 ENE]
8.19 a) f x dx j
“14/5—4x (64— x)\/64 X°

1 2

X dx
8.21 a) 6)
'([(XZ +1)° '([(4+ X*)N4 + x°

e3
dx
8.23a)j— )j
2 XX o6y )\/16 X2
6./y2 _
825a)j dx 6)j x 9 dx

4 +4x+5 T3 44

2 X2 —3dx
6)IT
3

2
8.27 a) .[Zx—l d
02X +1

6 4.2
8.29 a) Hx—z dx @) jx—4dx
5 2

W4

9. BbIYMCJIUTH HECOOCTBEHHBI HMHTErpaJ

PACXOUMOCTb.

0 dx
8.16 a) j—
41+%x+1
9
8.18 a)jx-?’\/l—xdx
1
4 dx
8.20
D T
8.22 a) .[L
T d1+2x+1

8.24 a)j‘(\/;—k \/_)

4,02
8.26 a) I(X +23) dx
X_

3

4
6)jx2

22 —1dx
) -IT

16—x2 dx

2
810a).[X AJ1—x% dx 6)? ax

0\16-x2
0) I x2/8 — 2x2 dx
N7

5

6)jx2 25— x2 dx
0

52 yedx

0)

'([ \25 - x?
1

0) Ix4\/1— x* dx
0

3

6) j X249 — x? dx
3

6)2][5\/)(2 —2dx

4
\E X

w0l

1 w2 dx
6)] >
0v4—x

1
2 dx

p dx
8.28 a) 6)
'!\/X2+2X+2 '([ (1—X2)\/1—X2

8.30 —_—
Y -[x(1+ln % X)

2‘ﬁx/4+x2 dx
5 | —

2

l-oro poga wuaM yCTAaHOBMTBH €ro



Carctgx dx

exmzx

o0
9.12 [xe” Xdx
0

o eXdx
0(eX +1)2
% 2 dx
0(x3+3)2

© dx

9.16

9.20

9.24

9.1 j 9.2 OOL gg?x—dx
0 1+x2 e X«/In x O,/(X2 +1)3
o0 2 o0 o0
95 [ d6x 9.6]# 9.7 XdX2
11+x O0X=+2X+2 01+ x
2 3
%In xdx “arctg “xdx © x7dx
9.9[ 3 9.10 — 9.11 — 3
1 X 0 1+X 0(x™ +1)
3
0.0] o0 o0
013 | 014 Je-BXdx g5 [T TXX
09x2 +1 0 0 1+x2
0 00 0 2X
917 [xe~2Xdx 9.8 j—"arCtg;d)( 9.19 ;—dxg
0 0 1+x 0(e4* +2)
9.21j%)2(dx 9.22 sz dx 9.23 [xe™ HKdx
0 1+X 3IX“+4 0
o0 o0 o0
025 [LHINX) 4 926 [ de 9.27 jzi
1 X 1X5+Xx 1x“(x+1)
o0 o0
9.29 jzi 9.30 [ xe1~Xdx
0X“+4x+9 0

10. BoryMcauTh iomaab (purypbl, OrpaHU4eHHON YKA3aHHBIMH JTUHUSIMH.

10.1 y:(x—2)3,
10.3 y:5—x2,

y=4x—-8
y=x-1

10.5 y:sinxcoszx, y=0 (0<x<7/2)
10.7 y:cosxsinzx, y=0 (0<x<7/2)

10.9 y:x2—5, y=1-X

10.11 y=x+1, y:x2+2x+1

10.13 y:x\/36—x2 , y=0 (0<x<6).

10.15 y=2x—x2 +3, y=x2 —4x+3

1017 y=xV8—x2, y=0 (0<x<22).

10.19 y:x\/4—x2 , y=0 (0<x<2)
1021 y=+/X, x=9, y=1

10.23 y:X\/16—x2, y=0 (0<x<4)

1025 y=x-1, y=x2—2x+1

10.2 x=(y—2)3, X=4y—-8

10.4 y:4—x2, y=x2—2x
106 y=x2, y=+X
10.8 y2=2x+1, X—y—-1=0
10.10 y:x2+4x, y=x+4
10.12 y2=x+1, y:x2+2x+1
10.14 y:x2+3x, y=—x2—3x
3
1016 y=x2, y=2_
3
10.18 y2:4x, x2=4y
10.20 y:(x+2)2, X+y=4
10.22 x=4—y2, x=y2—2y
10.24 y=(x—1)2, y2:x—1

10.26 y:x2—3, y =—2X



1027 y=Inx, x=e, y=0
10.29 y:1—x2, y=2+x2, x=0, x=1

1028 y=4—x2,
1030 y=x2,

11. BLIYMCIUTS AJMHY AYTH KPUBOM, 32ITaHHOM YKA3aHHBIM YPABHEHHEM.

11.1 y=Inx, J3<x<4/15
113 y= 1-x2 +arcsinx, 0<x<7/9

115 y=-Incosx, 0<x<x/6

11.7 y=2+arcsin\/f+\/x—x2 , l/4<x<1

119 y= 1—x2 +arccosx, 0<x<8/9
{x:4(cost+tsint)
11.11

) , 0<t<2rx
y=4(sint —tcost)

11.13 y=1-Incosx, 0<x<7x/6

1115 y=arcsinx—v1-x2 , 0<x<15/16

1117 y=1-In(x%2 -1), 3<x<4

2

11.19 y=VX—X“ —arccosy/x +5, 1/9<x<1

11.21 y=Insinx, 7z/3<x<7x/2

_al i
11.23 x—et(cost+smt), 0<t<r
y=e (cost—sint)

11.25 y=2+Incosx, 0<x<7/6

5. 0<t<z/2
y=10sin>'t

{X:G(costﬂsint)
11.29

y=6(sint—tcost)’

_ 3
11.27 {x =10cos"t

2
11.2 y:XT—I%X,

11.4 yzln[i} J3<x<+/8

1<x<2

2X
X=5(t—sint)
11.6 , 0<t<r«
y =5(1—cost)
11.8 y:In(x2 -1, 2<x<3
11.10 y=In(1—x2), 0<x<V4
11.12 y=—arccos\/Y+\/x—x2 , 0<x<1/4

{x =3(2cost —cos2t)
11.14

] ] , 0<t<2rx
y=3(2sint —sin 2t)
11.16 y=1—Insinx, z/3<x<rx/2

_(+2 :
11.18 X=(t —§)S|nt+2tcost)’ 0<t<2r
y=(2—-t<)cost + 2tsint)

11.20 y:—arccosx+\/1—x2 +1, 0<x<9/16
1122 y=In7—-Inx, +/3<x<+8

11.24 y:1+arcsinx—\/1—x2 , 0<x<3/4

, m<t<2rx
y =3(1—cost)

x=3(t—sint
11.26{ ( )
11.28 y:arccos\/_—\/x—x2 +4,0<x<L1/2

Xx=4(2cost —cos2t)
11.30 _ _ :
y=4(2sint —sin 2t)

12. Boruucaurb 00bEM Tesia, 00Pa30BaHHOI0 BpalleHHMeM BOKPYI ocH Ox (urypsl,
OrPpAHUYCHHON rpaMKaMM YKa3aHHbIX PyHKIM.

12.1 y=—x2 +5x—6, y=0

12.3 y=3sinx, y=sinx, 0<x<rx

12.2 y:2x—x2, y=4x—2x2
12.4 y=5cosx, y=cosx, x=0, x>0



126 y=x3+2, x=1, y=1
12.8 y=2x—x2, y=—x+2, x=0

12.5 y:sinzx, X=x/2, Yy=0
12.7 y=xeX, y=0, x=1
129 y=el=X, y=0, x=0, x=1 12.10 y=x2, y2 =x
12.11 y=2x—x2, y=—x+2 12.12 x2 +(y-2)2 =1

1213 y=1-x2, x=\y—2, x=0, x=1 1214 y=x2, y=1, x=2
1215 y=x3,  y=4Jx 12.16 y=sin(=/2),  y=x2

12. Beruucanth 00b€M Tes1a, 00pPa30BAHHOIO BpallleHHeM BOKPYr ocu Oy ¢urypsl,

OrPAHUYEHHOH rpaMKaMH YKa3aHHBIX PyHKUIMH.
12.17 y=arccoyx/3), y=arccosx, y=0 12.18y=arcsin(x/5), y=arcsinx, y = /2

12.19 y:xz, y=0, x=2 12.20 y:x2+1, y=X, x=0, x=1
1221 y=+/x-1, y=0, y=1, x=12 1222 y=Inx, x=2, y=0
1223 y=(x-12, y=1 1224 y2=x-2, y=x3, y=0, y=1
12.25 y=x3, y=x2 12.26 y=arcsinx, y=arccosx, y=0
12.27 y:x2—2x+1, y=0, x=2 12.28 y:x3, y=X

12.29 y:(x—1)2, y=0, x=0, x=2 1230 y=arccosx, y=arcsinx, x=0

Paszned |l. InddepeHuuaibible VDABHEHHUS.

1. Haiitu o00mmii wuHTerpaa Y mnepBoro mopsizka ¢ pa3aeasasiOIUMHCS

nepeMeHHbIMH.
1.2 x4/1+ y2 +yy'v1+ x2 =0

1.1 4xdx—3ydy:3x2ydy—2xy2dx
1.3 4+ y2dx— ydy = x2ydy 1.4 6xdx—6ydy:2x2ydy—3xy2dx
15 (e2X +5)dy + ye2Xdx =0 1.6 xy3+ y2dx+ yv2+x2dy =0
2
1.7 3+ y2dx— ydy = x2ydy 18 y'y 1—x2 +1=0
1-y

1.9 6xdx—6ydy:3x2ydy—2xy2dx
1.11 y(4+e*)dy —eXdx=0

1.13 2xdx—2ydy=x2ydy—2xy2dx
1.15 yIny+xy'=0

1.17 (X +8)dy — yeXdx=0

1.19 \/ﬁy#xy2 +x=0

1.21 y@d+Iny)+xy'=0

123 3+ y2 +V1-x2 yy'=0

1.10 x5+ y2dx+ ymdyzo
112 Va—x2yxy2 + x=0

1.14 XWdXJr y\/1+7dy=0
1.16 6xdx — ydy = x2ydy—3xy2dx
118 5+ y2 + yy'V1-x2 =0

1.20 L+eX)y'=yeX

1.22 6xdx—2ydy:2x2ydy—3xy2dx
1.24 de+4(x2y+ y)dy =0



1.25 3+eX)yy'=eX

1.27 2+ y2dx+3(x2y+ y)dy =0
1.29 2xdx——ydy::x2ydy——xy2dx

1.26 xdx——ydy::xzydy——xyzdx
1.28 (1+eX)yy'=eX

1.30 y2— y2 y42(y2x+x) =0

2. HaiiTu: a) o0mmii muTerpas oaxHopoanoro /1Y nepBoro nopsiakas;
0) o0mmii mHTerpaa Y mepBoro mopsiika, nNpuBOASIIErocss K ogHopognomy 1Y

MepBOro MopsiaKa.

+y+2

. Y—=X . X+2y-3
2.1a) y'= o - =7 =
)y X )Y 2x -2

LYy . —X+3y—-4
23a) y'==+sin= 0 =
) X X )Y 3x+3

-2
2.5 a) xy-y':y2+2x2 0) y':&
3X-y-2
7y -8
2.7a) (X—y)+(x+Yy)y'=0 06) y':XJr y
X—y—8
, 3y+3
2.9a) (y+xy)=x 6) y'=
2x+y-1
-2y +3
2.11 a) xy'=y+\/y2—x2 0) y'= X , y+2
— X_
2
LY y . 2X+3y-5
2.13a) y'="~+4=-+2 © =
) x2 X )Y 5x—-5
3y—-4
215a)y—xy'= x2+y2 0) y':w
oX—y—-4
X+2y—-3
217 a) y—xy'=x+yy'  0) y':i1
X_
5y+5
219 2)xy'=4x2 1y2 1y Gy’ = >
4x+3y -1
2.21a) (X + xy + y*)dx + x’dy = 0 6)y':X7
X+1
2 2x+y -3
223a) y=—J 6) y'= Y77
xy—x2 2x -2
. y ., X+5y-6
2.25a =ycoslIn= 0 =
) Xy'=y X )y Tx—y_6
2 -1
2.27a)xy':y+3«fy2+x2 6)y':);+y2
X_
y+
2.292)4x -3y +Yy'(2y—-3x)=006) y'=
2X+y—4

230a)2xy(x24—y2)::y(y24-2x2)6)y':

Y X . X+y-=2
22a) y'=24+2 o - 7 =
)y Xy )Y 2X —2
y 2y —2
2.4 2) x(y'+e A):y 6) y' =Y
X+y-—2
Y y , 2X+y-3
2.6 =— — 6 =
a)y X+wsx )y 1
282) w'=y+xtgy 6y
0 a = . — e
X 3x-6
. y , X+2y-3
210 a =yln| = 0 = 7 -
) vy (XJ )Y 4x—-y -3
8y-9
2.122) y=21Y R i A
X=y 10x-y-9
4y -8
2.140) y(3x2 —y2)=2xy B)y'=— 2 _°
3X+2y—-7
—2X+Yy+3
2.16 a) ydx =(2,/xy —x)dy 6)y'= =
X_
3x+2y-1
2.18a) (x2 + y2)dx:2xydy o)y = SXrey-o
X+1
4y -5
220 a) ydy — (x—2y)dx=0 6)y'= ) >
6X—-y -5
2X+y-—3
2.22 a)(ﬁ—x)dy+ydx:0 o)y =—"—
4x -4
2
Y y : y
224a) y'=>5+6=+6 G)y'=— >
'y x2 X )Y 2X+2y -2
2 2 X+6y—7
2.26a)(y" —2xy)dx+x°dy=0 0)y'= ———
8X—-y—-7
-2X+3y+1
2.28a) (x — y) ydx — x°dy = 0 @yuzglg;!i;
3X+3
X+y-4

3. Haiitu pemienue 3aaa4yu Kommu nis auneiinoro /1Y nepBoro nopsijaka.



3.1 y'—%:xz, y()=0 3.2 y'-y-ctgx = 2xsin X, y(%jzo
3.3 y'+y-cosx=%sin2x, y(0)=0 3.4 y'ty-ctgx =cos? x, ( j
Y 2 =3 1 x
35y 5= +2x, Y( 1)_2 36 vy ¢ (x+1), y(0)=1
Y _ysi LA WY s _1
3.7y = xsinx, y(zj 1 3.8 Y+ =sinx, y(7) -
2
oy 2 L2xy 2X 2
39 y+2=x%, y(1)=1 3.10 y'+ = , y(0)==
2X 1+x2  1+x2 3
3.11 y'— y 5 y(2)=4 3.12 y'+X:X—+leX, yl)=e
x2 X X
y In x y 12
3.13 y——=——, y()=1 314 y—L=—=2 y(1)=4
X X x3
3.15 y'+7y=x3, y(1)=—g 3.16 y'+¥=3x, y(1)=1
317 y- 2Xy2 ~1+x2, y(1)=3 3.18 y'+1_22Xy=1, y()=1
1+X X
3.19 y'+37y:%, y()=1 3.20 y+2xy =—-2x5, y()=e L
X
Xy X 2 2y X 2
3.21 =—, 0)== 3.22 y———=e"(1 : 0)=1
P ixd) 2 y(0)=3 Y=, =8 @04 y0)
3.23 y'+2xy=xe_x2 sinx, y(0)=1 3.24 yxy = x5, y(0)=3
3.25 y'—ﬂz(x+1)3, y(0)=i 3.26 y'—y-cosx=-sin2x, y(0)=3
X+1 2
3.27 y'—4yx =—4x3, y(O):—% 3.28 y'+y-tgx = cos2 x, y[%]:%
2 x2(1+x3) y 2
329 y-3xcy="—~"""_ y(0)=0 330 y-I=—", y()=1
3 X y2
4. Haittu pemrenue 3agauyu Ko pus 1Y bepuyam.
41y +xy=(1+x)ey? y()=1. 42 xy'+y=2y°Inx, y1)=1/2.
43 2(xy' +y)=xy*, y() =2. 44 Y +4x°y =4(x° +De*y?, y(0)=1.
45 xy' —y=—y*(Inx+2)Inx, y@) =1. 4.6 2(y' + xy) =L+ x)e*y?, y(0)=2.
47 3(xy' +y)=y’Inx, y(1)=3. 4.8 2y'+ycosx =Yy rcosx(l+sinx), y(0) =1.

49 Yy +4x°y =4(1-x*)e™y?, y(0)=-1.  4.10 3y’+2xy:2xe’zxzy’2, y(0) =—-1.
411 2xy' -3y =—(5x* +3)y*, y(O) =1/~/2. 4.12 3xy' +5y =(4x—-5)y*, y(1) =1.

413 3(xy' +y) =xy*, y(1)=3. 4.14 2y’ +3ycosx =e*(2+3cosx)y ", y(0) =1.
415 y'—y=2xy*, y(0)=1/2. 4.16 2xy' —3y =—(20x* +12)y°, y(1) = %

417 y' +2xy =2x°y°, y(0)=+/2. 418 xy'+y=y’Inx, y(1) =1.



419 4y' + X’y = (x* +8)e >*y?, y(0)=1. 4.202y'+3ycosx =e**(8+12cosx)y ™, y(0) =2.

421 2(y' +y) =xy?, y(0) =2. 4.22 8xy' =12y =—(5x* +3)y°, y(1):«/§.
4.23 y’+xy=(x—1)exy2, y(0)=1. 424y +2y-ctgx = y cosx,y(@) = i nl
425 Yy —y=xy*, y(0)=1. 426 2(xy' +y)=y’Inx, y(h)=2.

427 y' +y=xy’ y(0)=1. 4.28 2(y' + xy) =(x=De*y?, y(0)=2.

429 Y —y-tgx=—(2/3) y*sinx, y(0)=1. 430 xy'+y=xy*, y@) =1.

5. Haiitu o01mumii uaTerpas ais 1Y B moaHbix auddepenumnanax (mpeaBapurebHO B
3TOM yOeAuBUIUCH).

5.1 3x°e’dx + (x%¥ —1)dy =0. [3x +zcos(zxnd —Qcos( jdy 0.
y y y y

5.3 (3x* +4y?)dx + (8xy +¢e¥)dy =0. 5.4 (Zx—l—x—yzjdx—(Zy—%de:O.

5.5 [yz + co: dex+(2xy+tgx)dy 0. 56 (BX°y+2y+3)dx+ (X’ +2x+3y?)dy =0.

5.7 L+£+1 dx + y +£—X dy =0. 58[ 3y jdx (Zgjdyzo.
w/x2+y2 Xy +y2 Yy Y x> x X

2
5.9 (sin2x —2cos(x + y))dx —2cos(x + y)dy =0. 5.10(xy2 +12jdx+(x2y—x—3]dy =0.
y y

X y 1 x+y
511 | ——=+Y |OX+| X+ ——=—=|dy=0. 512 (—)dx—( jdy—o
( ’x2+y2 ] [ [Xz_'_yzj y y
5.13 lzcos(Xde—(lcos(xj+2yjdy=0. 5.14 (1+2Xy]dx+(l yjdy_o
X X X X X7y xy?

5.15(cos(x+y2)+sinx)dx+2ycos(x+yz)dy=0. 5.16. ydx (Xy+1]dy:0
X

517 (X* —4xy —2y*)dx + (y* —4xy —2x*)dy =0. 5.18 eydx+ (xe’ +cosy)dy =0.

5.19 (y* +cosx)dx + (3xy* +e”)dy =0. 5.20. (xe3’2)dx+(x2yey2 +tgzy)dy:0.
5.21 (5xy* —x*)dx + (5x°y — y)dy =0. 5.22.( Zy 2+exjdx—( ZX ~ |dy=0
X2 +y X2 +y

5.23 (xeX +lzjdx—1dy=0. 5.24(sin y+ ysinx+%jdx+[xcosy—cosx+% dy=0.
X X

5.25 >2<—y2 dx + >2<+y2 dy =0. 5.26 1+£ex/y dx + 1—12e></y dy=0.
X" +y X +y y y




5.27 xy’dx + y(x* + y*)dy =0.

5.28 (3x® +6x°y + 3xy*)dx + (2x° + 3x*y)dy =0.

2 2

529 2(3xy? +2x°)dx +3(2x’y + y*)dy =0. 530 (x— y jdx+(y+

6. Haiitu o01ee pemenue npocreimero qudpdepeHunaJabHOr0 ypaBHeHUs MOPSIAKA

X +y

n, JOIYCKAIOIIEro MOHMKeHue mopsiaka y™ (x) = f(x).

" H " 4
6.1 y" =2X+sin3x 6.2y :;;
6.4 y" =sin2x 6.5 y" =4+ cos2x
6.7 y" =sin4x 6.8 y'=3x+2
6.10 y" =cos5x 6.11 y" =(x +1)2
6.13 y” =sin6x 6.14 y”:):i,r
6.16 y" —e2*X 6.17 y" = 2x—1
6.19 y”:% 6.20 y" —e*X
6.22 y" = X" +sin4x 6.23 y' = (x+2)°
6.25 " = 4x° + 2X 6.26 y" = x> + >

14 2
6.29 y' ==

o 1
y _\ﬁ X3

6.28

7. Haiitu: a) o0mee pemenue Y mopsiaika n, J0NyCcKawIinero NoHWKeHWe MOPAIKA

/10 TIEPBOTO;

0) pemrenue 3agaun Komu s JIY nopsiaka n, J0IyCKaoUero NOHMKeHUe MopsaKa

10 TIEPBOTO.

7.1a) y"xInx=y" 6) V'Y +1=0, yO)=-1 y'() =-1.

7.22) tgx-y" — y'+ﬁ =0 6) " =128y°%, y(0)=1, y'(0)=8.

7.32) 2xy" = y" 6) Y'y>+64=0, y(0)=4,Yy'(0)=2.

7.42) xy" +y"=x+1 6) Yy +2siny-cos’y =0, y(0)=0, y'(0) =1.
752a) xy"+y"=1 6) y'=32sin’y-cosy, yQ)=7/2,y'(1) =4.
7.6 2) x2y"+xy' =1 6) V' =98y°, yO)=1Ly@QD)=7.

7.7 a) y"ctg2x+2y" =0 6) V'y'+49=0, y8)=-7,yY(3) =-1.

7.82) x3y" + x2y" =1 o) 4y’y"=16y* -1, y(0) = ﬁ/Z, y'(0) =1/x/§
7.9 a) tgx - y" = 2y" 6) Yy +8siny-cos’y=0, y(0)=0, y'(0)=2.

6.3y" =X

6.6 y'= 2x2 _iz

X
6.9 y"=3-sin4x
6.12 y" =

6.15 y" = x2 —C0s3X

6.18 y" =cos6x
6.21 y" =X+ 2Cc0s X

6.24 y" =x

6.27 y" = V%

6.30 y" =g >

7.10 a) ctg2x-y" =2y" o) V' =72y, y(2) =1, y'(2) =6.




7.11 a) x4y”+ x3y’ =1

7.12a) xy"+2y"=0
7.13a) (1+ x2)y” +2xy’ = x3
7.14 a) xy’"—y”+1:0

X

7.152a) xy"+y"+x=0
7.16 a) x5y”'+x4y”:1
717 a) xy" +y" =X

7.18a) tgx-y" =y"+1

7.19 a) ctgx - y" + y'+L =0
COS X

7.20a) tg7x-y" =7y"

7.21 a) x3y’” + x2y" =/x
7.22 a) tg5x-y" =5y”"
7.23a) (Xx+1)y"+y"=x+1

1
7.24a) xy"+y"'=—
Jx
7.25a) y"+ 22xy = 2X
X< +1

7.26a) —xy"+2y" = %
X

7.27 a) x4y”+ x3

y'=4
7.28 a) ctgx - y"+ Yy’ =sinx
7.29 a) (L+sinx)y” =cosx-y"

7.30 2) (L+x2)y" + 2xy’ =12x°

6) y°y"+36=0, y(0) =3, y'(0) =2.

8) y"=18sin*y-cosy, y(1) =7/2, y'(1) =3.
6) 4y°y"=y*—16, y(0)=2/2, y'(0) =1//2.
6) y'=50y°, y(3)=1 y'(3) =5.

6) y'y"+25=0, y(2)=-5,y'(2) =-1.

6) y"+18siny-cos’y=0, y(0)=0, y'(0)=3.
6) y"=8sin’y-cosy, y)=7/2, y'()=2.

6) y'=32y°, y(4)=1,y'(4) =4.

6) y'y"+16=0, yO)=2,y(1)=2.

6) y"+32siny-cos’y =0, y(0) =0, y'(0) =4.
8) y" =50sin®y-cosy, y() =7/2, y'()) =5.
6) y'=18y°%, y(1) =1, y'(1) =3.

6) y’y"+9=0, y() =1 y'(1) =3.

6 ¥°y"=4(y -1, ¥(0)=~2, y(0)=~2.

6) Y +50siny-cos’y =0, y(0)=0, y'(0) =5.

6) y'=8y°, y(0)=1 y'(0)=2.

6) Y’y +4=0, y(0)=-1 y'(0)=-2.

6) y'=2sin’y-cosy, y()=7/2,y(1)=1.
o) V’y"=vy*-16, y(0) =2\/§, y'(0) :\/E'
o) YV =2y, y(-1) =1 y' (-1 =1.

8. Haijitu o0mee pemenue oaHopoaHoro JIJIY 2-oro mopsizka ¢ NOCTOSHHBIMH
ko3¢ puIMeHTAMH M YACTHOEe pellleHUe, YA0BJIEeTBOPsIoNlee HAYAIbHBIM YCJIOBHUSIM

V(%) = Yor Y' (%) = Yo -

8.1 y"—4y+4y=0, y(0)=1y'(0)=0
83 y"-7y'=0, y(0)=1 y'(0)=0

85 y"-2y'+5y=0, y(0)=1 y'(0)=0
8.7 y+7y'=0, y(0)=1y'(0)=0

89 y+y=0, y(0)=1y'(0)=0

8.11 y"+y=0, y(0)=1y'(0)=0

8.13 y"+y'=0, y(0)=1y'(0)=0

8.15 y"-4y'+8y=0, y(0)=1y'(0)=0

8.2 y"+2y'+5y=0, Yy(0)=1 y'(0)=0
8.4 y"-5y+6y=0, y(0)=1 y'(0)=0
8.6 y—4y'+4y=0, y(0)=1y'(0)=0
8.8 y"+2y'+10y=0, y(0)=1 y'(0)=0
8.10 y"-4y'+3y=0, y(0)=1y'(0)=0
8.12 y"-3y'-10y =0, y(O) =1, y’(O) =0
8.14 y"+4y=0, y(0)=1 y'(0)=0

8.16 y"-3y'-4y=0, y(0)=0,y'(0)=1



8.17 y"-6y'+9y=0, y(0)=0,y'(0)=1
8.19 y"+16y=0, Yy(0)=0,y'(0)=1
821 y"-4y'+4y=0, y(0)=0,Yy'(0)=1
823 y"+y=0, y(0)=0,Yy'(0)=1

8.25 y"+2y'+5y=0, y(0)=0,y'(0)=1
8.27 y"-6y+9y=0, y(0)=0,y'(0)=1
8.29 y"-4y'+4y=0, y(0)=0,y'(0)=1

8.18 y"+2y'-8y=0, y(0)=0,y'(0)=1
8.20 y"+6y'+9y=0, y(0)=0,y'(0)=1
8.22 y"+2y'-8y=0, y(0)=0,y'(0)=1
8.24 y"+9y=0, y(0)=0,y'(0)=1

8.26 y"-4y'+5y=0, Yy(0)=0,y'(0)=1
8.28 y"+6y' +13y=0, y(0)=0, y'(0)=1
8.30 y"+4y'-5y=0, Yy(0)=0,y'(0)=1

9. Haiitu oOuiee pemenue HeogHopognoro JIIY 2-oro mopsizka ¢ mMOCTOSSHHBIMU
K03 puuueHTaAMHU U IPABOH YACTHIO CNICHUAJIBLHOI0 BH/IA.

9.1 y"4y'+dy = x2
9.4 y"-5y'+6y = 2c0s X

9.7 y'+7y'= e X 9.8 y"+2y'+10y = —sin 2x
9.10 y"—4y' +3y =e°X
9.13 y"+y'= e X 9.14 y"+4y =sin 2x

9.16 y"-3y'-4y =5co0s X
9.19 y"+16y =16c0s4x
9.22 y"+2y'—8y =16x+4
9.25 y"+2y'+5y =13¢2X
9.28 y"+6y’' +13y =8¢ X

9.2 y"+2y'+by = —sin 2x
9.5 y"2y'+5y = x2 +1

9.11 y"+y = 2sin X —6C0s X

9.17 y"-6y'+9y = eX
9.20 y"+6y'+9y =10sin x
9.23 y"+y =sin X —COS X
9.26 y"-4y'+5y =10x

9.29 y"-4y'+4y =3x—X

9.3 y'-7y'= (x—l)2

9.6 y"4y'+4y = _x?

+ 3X

9.9 y"+y =2cos4x+ 3sin4x
9.12 y"-3y'-10y = sin X + 3¢0s X
9.15 y"-4y'+8y = 8x2 +4

9.18 y"+2y'-8y =3sin X

9.21 y'—4y'+4y = e2X

9.24 y"+9y = 6e3x

9.27 y'-6y'+9y = x2 —x+3

2 9.30 y"+4y'-5y =50co0s x

10. Haiitu o0miee pemenne JI/IY 2-oro mopsigka ¢ nocTOAHHbIMU KO3 PUUMEHTAMHA
U MPAaBOil YACTHIO CHENUAJIBLHOI0 BU/Ia METO/I0M CYNEPNO3UINH YACTHBIX PelIeHHuii.

10.1 y+2y+2y =e X cos x + x - e*

10.3 y"+4y = —8sin 2x + 32008 2x + 42X
10.5 y"-8y'— 9y = (2x+ e*X sin5x
10.7 y"4y' +4y'= (x—DeX +e2X sin6x
10.9 y"+4y'-5y = 2x3e %X 5in3x

10.11 y"—9y=(2x-1)-e3X + 4

10.13 y'+y'—2y=e2X 4 2e72X

10.15 y"+6y’ +13y = xe X cos 2x

10.17 y"-2y'+y= X2 — X+ 3+ 2XC0S X
10.19 y"-2y'+5y = (2x —3)e cos 2x
10.21 y*+2y+y=e X cosx +xe X
10.23 y"+4y'+8y = (x + 2)e 2% cos 3x
10.25 y43y' — 4y =g X 4 xe X
10.27 5y"-6y' +5y=e2X 4 2x3 x4+ 2

10.2 y"-y'=2eX +cosx

104 y'-2y'=e?X 42X

10.6 y" -5y’ +6y=x-e2X _3x

108 y-2y+y=4e* +e Xsinx

10.10 y"-2y'+10y =sin3x +e*X

10.12 y"+ y=2x2 —3—4sinx
10.14 y'+y'=3xeX +x2 +1

10.16 y"—y=(5x+1)-eX —sinx

10.18 Y45y’ + 6y = (x—2)e X + 2x—3
10.20 y"+y =sin X +sin5x

10.22 y" + 4y =12e2X _8cos 2%

10.24 y"—-y'= 2x2 —3cos x

10.26 y"-4y'+13y= ezx(x2 C0S 3X — XSin 3x)
10.28 y"-4y'+4y= x2 +sin2x



10.29 y"-5y'+6y =6+ 2e* 10.30 y"+16y = xcos 4x —16e*X

11. Haijitu pewmenue 3agauum Komm pusa JIIY 2-oro mopsigika ¢ NMOCTOSHHBIMH
KO3(p(pHuMeHTAMH METOA0M BapPHALMHU NIPOU3BOJIbHbBIX IOCTOSHHBIX.

2
11y +7%y=—"", y(0)=3, y(0)=0
COS X
9e3x
112 y"+3y'=— o, y(0)=0, y'(0)=3-In8
1+e

113 y"+4y =8ctg2x, Y(7z/4)=5, Y'(x/4)=4
2

14y +22y=""" | ya2)=1, y/2)=r2/2

SIn 7z X

115 y"—-6y' +8y = y(0)=1+1In4, y'(0)=6In2

1+ e—2x ’

11.6y"+y=4ctgx, Yy(7/2)=4, Y (n/2)=4
ury+ -t y(0)=2, y(0)=0

7% z° cos(x/x)

3X

9
11.8 y”—9y’+18y=1—e_§, y(0)=0, y'(0)=0
+ e

-3X
9

11.9 y"—3y':3e—_§, y(0)=4In4, y'(0)=9In4—3
+e

1110 y"+9y = >, y(0)=1 y(0)=0
C

0S 3X
4e_2X
1111 y"+ 6y +8y = o y(0)=0, y'(0)=0
2+e
9
1112 y"+9y=——, y(7/6)=4, y'(7/6)=37/2
sin 3x
4
11.13y”—6y’+8y=7_2X, y(0)=1+3In3, y'(0)=10In3
2+e

11.14y"+4y=i, y(0)=2, y'(0)=0
COS 2X
1115 y"' +4y =4ctg2x,  y(7/4)=3, y'(n/4)=2

1
11.16 y"—3y’+2y=37 y(0)=1+8In2, y'(0)=14In2
+

_Xl
e

4%
11.17 y" -6y +8y = R y(0)=0, y'(0)=0
l+e

11.18 y" +16y = i y(z/8)=3, Yy (x/8)=2x
sin4x



In9-1

1119 y'=y' =, y(©0)=I27, y(0)=
2+e

42X

2y' = ,
1+ e—2x

11.20 y"— y(0)=1In4, y'(0)=In4-2

11.21 y”—3y’+2y:2 ! y(0)=1+3In3, y'(0)=5In3

+e X’
o X

11.22 y"+3y'+2y = :
y y y 2+eX

y(0)=0, y'(0)=0

11.23 y"+4y = y(z/4) =2, Yy'(z/4)=r

sin2x’
11.24 y" +16y = i, y(0)=3,y'(0)=0
cos4x

X

e
1125 y"+y' = , In27,
yry 2 +eX

y(0) = y'(0)=1-In9

y(7/2) =1, y'(z/2)=2
11.27 y"-3y'+2y = 1—x’ y(0) =1+1In4,
l+e

11.26 y" +y = 2ctgx,

y'(0)=3In2

eX
11.28 y" -3y’ +2y = ,
Y e

y(0) =0, y'(0)=0

" 1 !
11.29 y +yzﬁ y(z/2)=1 y'(z/2)=7x/2

11.30 y”+y:L y(0)=1 y'(0)=0
COS X
12. Haiitu: a) oOmee penieHue OAHOPOAHOUN cucrembl JIY; 0) oOmee peiieHue

HeoAHOpoaHOM cucTembl Y.

1212 " (t)=x=2y
y'(t) =x+4y

X'(t)= 3x+y

y'(t) =2x-3y

y'(t) =x+3y

X'(t)=-3x-y

12.6 a)

{
{
{x’(t):3x—2y
{
{

y(t)= x-y

°|
g
.|

0)

0)

0)

{x (t)=y—5cost

X'(t)= y—cost

y'(t) =—x+sint
X(t)= —y+e

'(t) =— x+ 2e
X'(t) =3x - 4y+e
y'(t)= x—2y—3e~ 2
X'(t)=-x+2y+1
y'(t) =—2x+3y

'(t)=2x+Yy
X'(t)= 2x-y
y'(t) =—2x+y +18t



’t :—7 ! :2 —4
12.7 a) x (1 X+ 6) X(t)=2x-4y t
y'(t) =—2x -5y y'(t)=x—-3y+3e

'(t)=3x+8 "t)=2x+4y—8
12M{x() X+8y 6){x() X+4y

y'(t) =—x -3y y'(t) = 3x+6y
12.9a){x’(t): y 5 {x(t) 2X—y t
y'(t) =—x '(t) =— X+ 2y —5e
1210 ){x(t)— X +5y 5 {x(t): AX+6Yy
y'(t) =—x -3y y'(t) =2x+3y +t
1211 ){X(t) =4x -5y 5 {x’(t):2x+y+_cost
yt)= x y'(t) =— X+ 2sint
19124 {X(t)— X+6y 5 {X(t)— 4X+y —e?
'(t) =—2x+9y 't)=—2x+y
1913 ){X(t) =9X+6y 5 {X(t): 2X+ Y+t
y'(t) =2x+8y y'(t)=—2x+2t
12148 {x(t)— Bx+2y {x'(t)—3x+zy+465t
y'(t) =—3x +15y y'(t)=x+2y
1215 ){X(t)— Sx+dy {X'(t):2x—4y+4e_2t
y'(t) =—2x+11y y'(t)=2x-2y
12.16 ){X(t)_ x-2y %) {X'(t): x+2y
y'(t) =3x+ 6y y'(t) =x—5sint
17 ){X(t)——?vx Yo {X'(t)=x+2y+16tet
y't)= x-y y'(t) =2x -2y
18 ){x(t) 2x -9y 5 {x(t) 2x -3y
y'(t)= x+8y y'(t) =x—-2y+2sint
1219 ){x(t) X+4y 5 {x(t) 2X—y
t)y=x+y '(t) =x + 2et
1990 ){X(t) X+3y 5 {X(t) X—y+2sint
y(®)=x-y yt)=  2x-y
1201 ){X(t)— 7X =9y ] {X(t)=4x—3y+sint
y'(t) =—4x+8y y'(t) =2x—y—2cost
129 ){X(t)— Sx+y {X’(t)=x—y+8t
'(t) =—3x+9y y'(t) =5x—-y



1
X_y++t
X'(t):—4x+y )
6){Ya): vy 5el sin
e X+2y—
! t) —_ t
6) {y'( ):y+22
o =X+t
Y lyo

t
)=—5X—-Yy+
X'(t) =

6){

2t
x+3y+e-+2t
y,(t):—3x—4y
wa)zx+y+t
) y'(t)

0

=X+Yy
PR
y

t
)= X+y+3e
{wa =

0)

t
0S2
2X—Yy+C

2 ly=

t
—e
(t)= 2x+3y
X'

2t
t I



