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TPETUMW CEMECTP
KOHTPOJIBHOE JTIOMAIITHEE 3AJTIAHUE Nel

JlBoitabie mHTErpaJabl. dnddepenimanbubie ypaBHEHUS

Bamanue 1. [TomeHsTH MOPSIIOK NHTETPUPOBAHUSI.

agaausa 2 — 3. Beruuciuth JIBOiiHbIE UHTErPAJIbI.

Bamanue 4. Haittn momans Gurypsl, orpaHuIeHHoil JaHHBIMA JTUHUSTMU.
3amanme 5. [lnacrurka D 3ajilaHa OrpaHUYMBAIONIUMUA €6 KPUBBIMU, [ — T0-
BEPXHOCTHAS IJIOTHOCTH. HaliTn Maccy miacTUHKH.

amanusg 6 — 7. BblunciauTh KpPUBOJMHEHHbIE HWHTErpaJjbl BJOJb JUHUU L OT
touku M 1o Touku V.

Bamanme 8. [lng nanHoro audpepeHIuaabHOro ypaBHEeHUsT METOIOM M30KJINH
MOCTPOUTH WHTETPAJBbHYIO KPUBYIO, TPOXOAIILYIO depe3 TouKy M.

Saganuga 9 — 14. Peumwurs juddepenipaibibie ypaBHEHMSI.

Bapmanr 1.

VI Vi
0

/1 /yf(xydx+/()dy/f
1
|

[N}

dy
(

/12x2y2+16xy)dacdy; D:z=1 y=2a° y=—/z

b

/yewéydxdy; D: y=In2 y=In3, x=2, z=4

W

x
=2+ 2? =0, —dy+2° =0, y=—=, y =3

V3

<t

D

D
/(ery)d:E—(x—y)dy, L: orpesok M N, M(2;0), N(4;5)
L
/my 3z) dr + (y*x + 2y) dy,

L

L:x =3cost, y=3sint, (y >0), M(3;0), N(—3;0)

oo

Y =y —a? M(1;2) 9. 6z dr — 2ydy = 2y 2> dy — 3zy’ do



10. ¥ + ytgaz = cos’x, y (7)) =0
12. " + 8y + 15y =0

13. ¢ — 2y +y = 9e ™

4.y +y =162+ 10,y (0)=0,4"(0) =0

—_

[N}

w

SN

D

-3

8

Bapmuant 2.

0 212

.//(9x2y2+48:z:3y3)da:dy; D: z=1, y=+z, y=—a°
D

.//y%in%dwdy; D: x=0, y= /T, y:g
D

Pt 4r+ =0, ¥+ 82+ =0,y=0, y=—x

D P4yt =1, Py =y ==, y=0(x20,y>0), p=

V3
: /(x2 —2xy)dx + (y* — 2xy) dy, L:y =2 M(—1;1), N(1;1)
L

: /(—yd:z:+xdy),

L
L:x=2cost, y=2sint, (x >0, y >0), M(2;0), N(0;2)

Y =2+9% M(1;2) 9.y sinx =ylny

1
10. ' +y ctgx = cosx, y <g) =3 11. 2zy'y" = (v')* — 1

12. 4" 4+ 25y =0 13. 9" +2y +y=3x+5
4. y" =3y +2y=10sinz, y (0) =1, ¥ (0) =0

BapwuanT 3.

11. (1+2?) " + 22y =22

Tr+vy

x? + 1y



4. y2—|—6y—|—x2:0, y2—|—8y—|—x2:0, x =0, y:—\/gx

—2
5.D: 2+ =9, 22+ =25, y=—x, y=0 (2 <0, y>0), u:%
e +y
6. /ydx+fdy’ Liy=e, M(-1;e), N(0;1)
/ Y
7. /(x—i—Qy)dx—l—(:L'—y)dy,
L
L:x=4cost, y=4sint, (x >0, y >0), M(4;0), N(0;4)
8.y =(y—1)x, M(1;3/2) 9.y sinz —ycosz =0
/
10. o/ — day = 2z e, y (0) = 1 11. y”:g—kl
x
12. " =Ty = 13. 3" — 9y = bae*”
4.y +4y + 5y =25z, y(0) =2,y (0) =0
Bapmuanr 4.
3/2 y+3
1. /dy/f(ﬂf,y)daf
0 2y?
2. //(18:U2y2+32x3y3)dxdy; D:z=1y=2a° y=—x
D
3. //y2e_m4ydxdy; D:2=0,y=2,y==x
D
4.2 =204+ =0, 2? —de+9y* =0, y=0, y==x
2 5)
5.D: 2*+y* =9, 2 +y* =16, y=V3z, y=0(z >0, y > 0), u=%
x
y?+1 x ’
6./ dr — — dy, L:orpesoxk MN, M(1;2), N(2;4)
/ Y Y
[ - g)do ok - dy,
L
L:x=5cost, y=>5sint, (¢ <0, y<0), M(-5;0), N(0;—5)
8.y =3+y? M(1;2) 9. 5+v*)+v'y (1—2?) =0
10. o/ — 4oy = 423 2,y (0) = 0 11. y" ctgx + 2y =0

12.y" —3y" — 4y =0 13. y" + 2y + by = 17sin 2z



4. y" =6y +9y =922 - 32 —4,y(0)=1,4(0) =5

BapmuanT 5.

/dy/fxyda:—l—/dy/fxy

1 Iny

.//(27:132y +482%ydwdy; D: x =1, y=2% y=—Vx

p_\

DO

3.//ysin:€ydxdy; D:yzg,yzw,azzl,aj:Z
x
4.2 —8y+a2=0, ¥ —10y+22=0, y=——, y=+3z
Y ) () Y Y NG Y
5.D: 224 y* =4, 2°4+94°=36, =0, y=2 (£ <0, y<0), p= f g
e +vy

6. /(xy—xQ)der:cdy, L:y =222 M(0:0), N(1:2)
L

7. /(x+y)das+2:cdy,
L
L:x =2cost, y=2sint, (x >0), M(0;—2), N(0;2)
8.y (x> +2) =y, M(2;2) 9.ylny+xy =0
f 2
10. ¢/ — 322y = 22e*”, y (0) =0 1.2y =2y = ——
x
12.y" —3y" — 4y =0 13,y — 2y +y = (2x +5) &

4.y —4y +13y =26+ 5,y(0) =1,y (0) =1
Bapmanrt 6.
No=n
dy / f(z,y) da
3y/4
/(18x2y2+32$ Ndedy; D: v=1,y= x, y=—2°

3//yzcos—dxdy, D: =0, y—\/g y—2

D
4. x

2.

U\ o\»&

[\

—dr+9y*=0, 2 -8z +¢y*=0, y=0, y:\/gx



x T+ 2y
6./ydaj+ajdy, L:y=Inz, M(1;0), N(e; )
x
L
7. /(2xy—y)da:+(x2+a:)dy,
L
L:xz=3cost, y=3sint, (y<0), M(-3;0), N(0;—-3)
8.y =y—mz, M(9/2;1) 9. (1—2*) ¢y +ay*+2=0
2
10.y’—g:——2,y(1):1 11. 29"+ 2y =0
x x
12. 4" + 5y — 14y’ = 0 13. " +y=a>+6
4.y — 5y —6y=¢" (=10 —3), y(0) =0, 3/ (0) =8
Bapmanr 7.
e 1
1/dx/f:vydy+/dx/f
1—22
2. // (18x%y* + 322%y ) dady; D: x=1, y=2a° y=—Vx
2z 1
3. dye“Ydrdy; D: y=1In3, y=In4, T=3, r=1
x
42 +dy+2°=0, P +6y+2°=0 2=0, y=———
Y Y Y ) Y /3
5.D: 2’417 =25 2> +147 =36, y=—x, y=0 (x>0, y<0), p= ——
re+y
6. /(x2—|—y)dx—(y2—|—a:)dy, L: orpesok MN, M(1;2), N(3;5)
L
7./xydx—i—2ydy,
L
L:x =cost, y=sint, (x <0), M(0;1), N(0;—1)
8. v =uxy, M(0;—1) 9. V4—a?y +z (y*+1) =0
2 1
10. ¢’ — 56——51 =(x+1)° y(0) = 5 11. (1 +sinx) y" =4 cosx
12. y" — 81y =0 13. ¢y — 4y + 3y = —4dze”

14. 3" + 6y + 9y = 25¢e*, 4 (0) = 3, 3/ (0) = 2



BapmuanT 8.

y+1

Jo [ ene

|_|

2. //(27x2y2—|—48x3y3)dxdy; D:z=1 y=+z, y=—2°
D
2 T
3. 4y~ sinzydrdy; D: z=0, y= 5 Y=12
D
4224+ 20 +y2=0, 22+ 102 +¢4>=0, y =0, y = V3z
5.D: x2+y2:4,x2+y2:25,x20,y:%(xé(),y<0), =
2
6. /(xy—x)da:+%dy, L:y =2z, M(0;0), N(1;2)
L
7. /(x2+y2)d:c+(x2—y2)dy,
L
L:x=6cost, y=06sint, (y=>0), M(6;0), N(—6;0)
T 1 — 2
8. yy = ——, M(4;2 9. ¢/ 1=0
Yy 5 M(4:2) Vu\lTT
10. y’—|—2£:x,y(1):0 11. 23y + 22y =1
x
12. " —9y" + 8y =0 13y —y —2y=(1-2z) e

4. y" =2y +y=16¢" y(0) =1,y (0) = 2
BapmanT 9.

v —y

dy/fxydx+/2dy2/f(x
1 0

0
2//(4:Cy+3:z: Ndedy; D: z=1, y=212% y=—Vx

1.

o\H

T

1
3//y(3032xydxdy, D:y:g,y:w,xzi,le
D
4.9 —6y+22=0, =10y +2>=0, y=x, 2 =0

5.D: a2 4+42 =92 +y*=36,y=—V3z,y=0 (z <0,y >

—2x — 3y

x? +1?



6. daj—l—

a:2+ 5 dy, L:orpesox MN, M(1;2), N(3;6)

L
7. /x+y\/x2+y dr + x dy,
L

L:x = cost, y=sint, (y <0), M(—1;0), N(0;—1)

8.y =z +2y, M(3;0) 9. V4 +a2dx — dydy = 2*y dy
10.y’—g:x2,y(1)20 11. 25y" + 2%y =9

x
12. " —6y" +9y =0 13. 4" + 6y + 13y = 75 cos 2x

4. y"+y=4e", y(0) =4,y (0) = -3
BapmanT 10.

4 2\/x
.O/da:\/é f(x,y)dy

.//(12:Uy+9$2y2)dxdy; D:z=1, y=+x, y=—za°

[ —

DO

D
3.//y26_18ydxdy; D: sz,y:Q,y—g
D
T
4. 2> =204+ =0, 2 —de+¢y* =0, y = Ly =13z
Y Yy Yy = \/§ Y
5.D: o’ 4y’ =1, x2+y2=9,y=—\/§x,y=0(x>0,y<0)m=%
X Y

D

: /(x2 —2y)dx + (y* — 2x) dy, L:orpesoxk MN, M(—4;0), N(0;2)
L

7. /nydx—:L‘dey,
L
L:x=2cost, y=2sint, (x <0, y=>0), M(0;2), N(—2;0)
8. 3yy =z, M(—3;-2) 9. 2/1+y>+yy (14+2%) =0
10. y’—gzzcsin:c,y<z> _ T 11. 22y + 2y =1
x 2 2
12. 4" —2y" — 8y =0 13. ¢ + 2y +y = 2 — 3a?

14. 3" + 81y = 162e”, y (0) = 0, ¢/ (0) = 9
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BapuanT 11.
1 0 2 0
-/dy/f(%y)de/dy / f(x,y)dz
0 - 1 —/2—y
.//(83:y+9:c2y2)da:dy; D:z=1,y=x, y=—2°

—_

[N}

w

D
.//12ysin2xydxdy; D: y:%, y:g, r=2, x=3
D

W

P24+t =0, Y +Ay+22=0,2=0,y=2x

ot

D2yt =1, 224+ =36, 2=0,y=—x (>0, y<0), u

D

./gda:—l—(x?’—l—l)dy, L:y=Inz, M(1;0), N(e;1)

J

-/($2+ 22+ y?) do + (y — Va? + y?) dy,

L

L:x=4cost, y=4sint, (x >0, y <0), M(0;—-4), N(4;0)

-J

8. 2% —y? + 2zyy’ =0, M(—-2;1) 9.y (1—Iny)+zy =0

10. 2/ +y=Inz,y(1)=1 11. 229" =/
12 y/// _ 6y/1 + 12y/ . 8y — 0 13 y/l + y/ . 6y — 1062z
s s

Wy +y=1y(5) =0,y (5) =0

y +y Y3 Y \5

BapuanT 12.

1 4—z?

1. /da: / f(z,y)dy

0 2z+1
2. //(24a:y—i— 182%yH)dedy; D: xz=1,y=2° y=—Jx
D

3. //gfcosxydxdy; D: 2=0,y=+m, y==x
D

4. 22 +20 4+ =0, 2 +62+9y°=0, y=0, y==x
5.D: 2’ +y* =9, 2"+ =25 2=0, y=—

>l

2z —y
_I2_|_y2
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6. [ (2zy+y?)dr —xdy, L:y=2z% M(—1;2), N(0;0)

7. [ y*dx — 2 dy,

S — S —

L:x=5cost, y=>5sint, (x <0, y<0), M(-5;0), N(0;—5)

8.y =y—x, M(2;1) 9.2z +2zy* + (2—2%) y =0
10.y’+g:3m,y(1):1 11.zy"+9y =2 +1

x
12. y" +2y" — 24y =0 13. 4"+ 3y +2y = (6x — 1) e*

4. y"4+9y=182+9,y(0) =0,y (0)=5

BapuanT 13.
1 0 V2 0
1. /dy/f(x,y)da:+/dy / f(x,y)dx
0 -y 1 _\/ﬁ

DO

.//(12:Uy+27x2y2)dxdy; D:zx=1 y=2a° y=—-Yx
D

w

.//ye?dxdy; D: y=In2 y=In3, =4, =28
D

4.y  —dy+22=0, y* —6y+ 22 =0, y:\/ga:, x =10
6
5.D: 2 +y* =16, 2°+94° =36, y=x, y=0 (x>0, y > 0), u:%
re+y
6. /Qxydx—xQdy, L:y=2x* M(0;0), N(1;2)
L
7. /(—yd:z:+(2:cy+x) dy),
L
L:x=3cost, y=3sint, (y>0), M(3;0), N(—3;0)
8.y =% —y, M(0;1) 9. 2vdr —ydy = yx*dy — xy?dx
3 2
10.y’—|——y:—3,y(1):1 11.¢y"tgx =9 + 1
r o x
12. 9"+ 49" + 4y =0 13. y" + 2y’ — 3y = 30 cos 3x

4. y" =2y =2¢",y(0) =0,y (0) =0
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BapmanT 14.

—_

2 2y/x
./da:/fxyd

x2/4

//8:163/4-18:1: Ndedy; D: z=1, y= Jx, y=—2°

DO

3. //4y2sin2xydxdy; D: x=0, y=Vv2m, y=2x
4, 20 +y* =0, 8r +y“ =0, ’ 3
Y =0, 22 — 8 = = = V3r
v v=0u=5

[

D: 224+ =42+ =162 =0,y =3z ( <0,y <0), p=

D

./(x—l—y)zdx—(:vQ—l—yz)dy, L: orpesok M N, MO0;1), N(1;0)
L

7. /(x—y)derdy,

L

L:x=2cost, y=2sint, (y<0), M(—2;0), N(2;0)

8. yy' = —2x, M(0;5) 9. (1+¢€") yy =¢€"
10,y +2 =" y(1) =0 .zy' +y' +2=0

T
12. y/// + By,/ . 4y/ — O 13 y// _ 3y/ + 2y — _5ex

4. y"+y=—sin(2z), y(r) =1y (7) =1
BapmanT 15.

y? 2 2—y
dy/fxyd:z:Jr/dy/f(x
1 0

2//(24;1:y 4823y drdy; D: x=1, y=2% y=—x

D

1.

c:k.__\whd

3. //QyCOSnydxdy, D: yzg,y:g,le,x:2
D
x
4.7 +2y+22=0, Y +6y+a°=0, 2 =0, y = —
Y ) Y ) Y 3
5.D: 224142 =252+ =49,y =0,y = —V3z (x <0,y = 0), p

—2y — 3z

x? + 9?2
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v dr +ydy, L:y=sinz, M(—m;0), N(0;0)

ydx — x dy,

“\“\

L:z=+2cost, y=+2sint, (x>0), M(0;—v2), N(0;V2)

2
8.y’:3—x, M(1;1) 9. b+ y?de+4(?y+y) dy=0
Y
2xy 322
10. o/ = 0)=0 11. " tgx = o/
U s e w40 y'tgr =y
12. " —9y" + 8y =0 13. "+ 4y — 2y = 9e”
4.y +y =48 cosbx + 72sinbz, y (0) =0,y (0) =0
BapuanTt 16.
4 T—x
1./da: / flx,y)d
x/2+1
2. //6xy-|—24x Ndedy; D: v=1, y=+zx, y=—
3.//ye 2d:1:dy; D: x:0,y:\/§, y=x
D
4. 2% 420 +9y* =0, 2 +dr+1y =0, y=0, y = —
20 — 5
5.D: 2%+ 37 = 9,024y = 16,0 =0,y = —V32 (2 <0,y 2 0), p= 5
ety

D

-/Zydx+(3w—y)dy, L:y=+x, M(1;1), N(4;2)
L

7. /(—x dx + y dy),

L
L:x=3cost, y=3sint, (x>0, y=>0), M(3;0), N(0;3)
8. yy +x =0, M(—2;-3) 9. (e**+2) dy+ye* dz =0
LY o1
10. Y + = =sinz, y(r) =1 1.zy" —y +—=0
x x
12. 4" 4+ 36y =0 13. 4" — 6y + 9y = 4xe”

4.y — 3y + 2y =242, y(0) = -1, 9" (0) =4
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BapmanT 17.
-1 y+2 0 vy

/dy/fa:ydx+/dy/f:z:y

0

2. //(4:1:y+16x3y3)dxdy; D:z=1,y= Yz, y=—2*
: 1
3. //ysm:z:yda:dy; D: y=m, y=2m, x:§, r=1

Ly =2t =0, P 10y +aP =0, y= ", y=3u

S

5.D: a4+ =42+ =49,y =32,y =0 (£ <0,y <0), p= ———-=
x? + y?

6. /(2xy2 — 1)ydx — (3zy* + 5)xdy, L:orpesoxk MN, M(0;0), N(2;4)
L

[ =g do ko) dy,
L
L:x =2cost, y=2sint, (y >0), M(2;0), N(—2;0)

8. xy =2y, M(2;3) 9. vdr — 3ydy = yax*dy — xy?dx
10. y/_x—%—l:ex (x+1),y(0)=1 11. ¢y ctgax =2y
12. 9" 4+ 3y +3y +y =0 13. y" + 3y’ + 2y = 122> + 8z

4. y" =5y +4y =3¢, y(0)=0,4'(0) =4
BapwuanT 18.

4—x

[ ) dy

0
/(4a:y+16x Ndedy; D: z=1, y=2° y=—-Jx

/yQCOSQxyda:dy, D: =0, y= \/g, Y =

— 2 4y* =0, 2*—6x+y* =0, y=0, y=

2.

3.

6\ G\o\w

[\

x
2
x
4. x —
v3 + 3
5.D: 2’4192 =1, 22 +¢4* =16, 2 =0, y=V3z (x>0, y=0), = rroy

x2 + 12
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6. /(x2+4a:y) do + 20y + 2 dy, Ly =%, M(1:1), N(2:4)
L
7. /(x+y)d:c+(a:—y)dy,

L

L:x=4cost, y=4sint, (x <0, y<0), M(—4;0), N(0;—4)
8.2(+y)=x+3, M(1;1/2) 9. (z%y +9y) dy + /2 + y?dz =0
10. 29/ +y=2°,y(1)=0 11. (1+2%) '+ 22y =2
12. 9" +4y" — 5y =0 13. 3" + 25y = 50’

14. y" —y=22,y(0)=0,%(0) =0
BapuanT 19.
2 2y

y V2
dy/fxy)d-r+/dy / f(z
1 0

//(44a:y+16x Ndedy; D: v=1, y=2% y=—-Jv
D

1
//Sye“ydxdy, D: y=1In3, y=In4, T=, =3
D

N =
O\H

w

4.y +4dy+2°=0, Y¥* +10y +2°=0, 2 =0, y = —x

Jy —
5.D: a*+y* =92+ =49,y =0,y = —V3z (x <0,y > 0), u:%
x Y
2
6. /y—da:—xQdy, L:y=Inz, M(1;0), N(e;1)
x
7. /(2x—y)dw+xdy,
L
L:x=3cost, y=3sint, (y <0), M(-3;0), N(3;0)
8. yy = —x, M(2;3) 9. 2/ +y2de +yvVad+22dy =0
10. ¢/ —yctgr = 2rsinw <z)—ﬂ—2 11. zy" + oL
-Y YCelgr = ;y2—4-yy—\/§
12. 9" +y" =2y =0 13. 9" — 3y + 2y = —5e”

14. y" — 64y = 128 cos 8z, y (0) = 0, ¥ (0) =0
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BapmanT 20.
1 1-z
1. /d:z: / f(x,y)dy
0 /1 a2
2. //(4a:y+176a:3y3)dxdy, D:z=1 y=Vzr, y=—2°
D
3. /3y sin Y dxdy, D: =0, y= %,yzgx

D
P4 249 =0, 22 +6r4+9y°=0,y=0, y==x

W

T > 0 0), T+ 2y
\/— 7y M_I‘Z-I-y
M(1

ot

D: 2+t =1, 2+t =4, 2=0, y=

1 1
./<y——> d:L‘—l—(——Q) dy, L:y=—,
/ Y Y x

./(x—i—y)dx—l—(Q:p—y)dy,

L:x=>5cost, y=>5sint, (x >0, y <0), M(0;-5), N(5;0)

D

=
N
N
DO | =
v

-J

8. 3yy =z, M(1;1) 9. 6xdr —ydy =yx*dy — 3xy?dx
10.y’—g:x2,y(1)20 11 2ty + 23y =1

x
12. 4" +6y" + 5y =0 13. 4" +y=2cosTx — 3sin7x

4.y +3y +2y=1—-22% y(0) =0,y (0) =0

BapwuanT 21.
1 z? V2 V2-a?
1./d:v/f(x,y)dy+/da: / f(z,y)dy
0 0 1 0
2. //(xy—4x3y3)dxdy; D:z=1 y=2° y=—Vx
D
3. //ycosxydxdy; D: y=m, y=3nm, x:%, r=1
D
4.2 —2y+22=0, ¥  —dy+22=0, y—% x=0

4y — 2x

5. D a4yt =36, @ty =49, y=0,y=—z(@<0,y20), p=——73
w24y
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3

6. (9:2+y2)d:c+x—dy, L:y=e¢e*, M(0;1), N(1;e?)
y

7. [(z+y)dx+ (v —y)dy,

T T

x = 3cost, y=3sint, (y <0), M(-3;0), N(3;0)

8.y =x+ 2y, M(1;2) 9. (2—¢€") dy+3e"tgydr =0
10,y —ytgx=1,y(0)=0 11. "z Inx = ¢/
12. y" 4+ 6y" 4+ 9y =0 13. y" +y = 16 cos 3z — 24 sin 3z

14. 3" + 6y + 5y = 84¢e*, 4 (0) = -1,y (0) =1

BapmanT 22.

l\D
<

//4xy+176x3y3)dxdy, D:x=1y=+vz, y=—a°

.//yQB_zéydxdy; D: x=0, y=1, y:g
D

2t —=20 4¢P =0, 22 —4dr+y* =0, y =0, y:\/ga:

9 —

w

SN

. D: $2+y2:1, ,5U2—|—y2:9’ Yy =

V3 %+ y?
1
6/<y+§> dx—%dy, L:y=2 M(1;1), N(2;8)
7./y2dx+a:ydy,
L

L:x=3cost, y=3sint, (x <0), M(0;3), N(0;-3)

8. 2% —y? +2zyy’ =0, M(2;1) 9.9 =2y+1)ctga
3y Y
10. ¢/ — —= = 1)=6 11. ¢/ — ——————=2+1
y—— =y Vo T@tmn 2T
12.9"+y =0 13. 9" 4+ 4y’ + 4y = 822 + 6

4.y —y =22,y(0)=0,y(0)=0
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BapmanT 23.
2 y 1 2
1. /dy/f:z;‘y d$+/dy/f(:z:,y)dx
0 y/2 y/2
2// +25xy4)dxdy; D: z=1 y=+x, y=—2°
D

w

3 1
//ysm?a:yda:dy, D: y:W, y:—ﬂ T=3, r=3

2 2
4.7 +6y+a22=0, " +8y+2°=0,2=0, y=2x
3y — 2
5.D: o’ +y'=12"+y =49,y =—V32,y=0 (x <0,y > 0), p= y2+ -
X Y
2
6. /Qxyda:+(x +2)dy, L: y—x— M(=2;1), N(0;0)
L
)
7. —— 5 dx
/< z? +y? w2+y >
L
L:x=4cost, y=4sint, (r <0, y >0), M(0;4), N(—4;0)
8.y =x(y—1), M(1;1/2) 9. vV3+ 12 +V1—22yy =0
10,y — L =Tnz, y(1) =0 11. 2%y + 2ty =1
x
12. " —=3y" +2y =0 13.¢y"+y =4x — 1
4. y" =2y =e"(Bx—1),y(0)=2,4(0)=0
Bapuant 24.
22241
/dx / flx,y)d
2. //(54x2y2+150x4y4)dxdy; D:zx=1 y=2a° y=—Jx
D
3. //yQCosxydxdy; D: 2=0, y=+/m, y=2x
D
4. 22 4+4x+1y° =0, 2°+8+9y°=0, y=0, y=—=x
r— 4y

5.D: 2412 =1,22+y*=25,2=0,y = —V3z (z >0,y < 0), p=——>7
ety



19

6. [ (3z%y +1)dx + (2°+2)dy, L:y =2z, M(0;0), N(1;2)

23 de — 3 dy,

“\“\

L:x=2cost, y=2sint, (x >0), M(0;—-2), N(0;2)
8.y =y —a%, M(-3;4) 9. 2/1 —y?dx +yv1—22dy =0
10. i +ycosz = cosze 57 y(0) =1 11. 2y +y =3z + 2
12. y"" — 16y =0 13. 9" — 2y +y = e
14. y" — 4y + 3y = 10cosx, y (0) =1, ¢ (0) = 2

Bapuant 25.

2 Vy—1 3—y
l/dy / fxydx+/dy/f

L —y-1 e
2//:63; 92°y Vdxdy; D: x=1, y=Jz, y=—

D
3. //6yew§/da:dy; D: y=In2 y=In3, =3, xr=06

D
4.y —dy+ 22 =0, y2—8y—|—x2:0,x20,y:\/§x
5. D: 2° +y° =4, x2—|—y2:16,yzO,yz—x(az}O,yéO),u:%

T4 +y

6. /(y2+x)da7+2—xdy, L:y=2¢e* M(0;1), N(1;e*)

/ Y
7./xydx—|—y2dy,

L

L:x=4cost, y=4sint, (x <0, y=>0), M(0;4), N(—4;0)
8. xy =2y, M(1;3) 9.9y(5+Iny)+zy =0
10. i/ —y cosx = cos? x e¥% 4 (0) =0 11. 2ty” + 23y =4
12. 4" —9y" =0 13.y"+y ==z
4.y +4y =2 y(0)=0,y (0)=0



20

KOHTPOJIBHOE JOMAIITHEE 3AJTAHUE Ne2

Teopus yHKIMIT KOMILIEKCHOTO TepeMeHHOr0o. OnepanmoHHoe

ncumcJieHme

amanusa 1 — 2. [IpejacTraBuTh 9ucia B TPUTOHOMETPUIECKON U MTOKa3aTeHbHON
dopmax. N300pasuTh dncia Ha KOMILJIEKCHON IIJIOCKOCTH.

3amanue 3. [IpejcTaBuTh 9rCI0 B aJredpandeckoil, TpUrOHOMETPUIECKONH U TO-
KazaTeJbHOI (hopMax.

3amanme 4. Haiitu ocobwie Touku dpyukimu. OnpeaeanTb uxX THIIL.

Samanme 5. Haiitu BoueTsl GyHKIIUU B OCOOBIX TOUKAX.

3amanusg 6 — 7. BelUncIUTh WHTETPAJIbI ¢ TTOMOIBIO BHIUETOB.

3amganme 8. Haiiru uzobpazkeHue 110 opuruHady.

agaausa 9. Haiiru opurunaJ 1o u3zodpakeHuro.

agaausa 10. Pemurs 3ajauy Koim onepaninoHHbIM METOJIOM.

agaauga 11. Pemurh cucremy judpdepeHimaibHbIX YpaBHEHU orepalnoHHbIM

METOJIOM.

BapuanT 1.

2+ 3
1. 2= —3i 2. 2= —/2— /i g, 5= 2V
7 — 51
e —1 1 1
|z|=1
24+ 1
7. 7{ N 8. f(t) = 4tsint — e* cos 4t
2(z—1) /
|z—1/2]=1 r=x—Y,

3p® —p+ 2
(p —1)(p* +4p +5)
10. 2" +x = 2cost, x(0) =0, 2/(0) =1 z(0) =1, y(0) =0

9. F(p) =
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Bapuant 2.

l.z="T 2. z2=4+4
el/z 2

4. = D. =

1) = 1C) = ey
7. 7{ “ d 8. f(t) = 3t* — e ! cos 5t

sin z
|z—1]|=3 4
p+0o

9. F(p) =

(p—2)(p* +4p +15)

10. 2" + 2 = 6e7!, 2(0) = 3, 2/(0) = 1

l.2=-4

1

L) =

¢

|z4+1|=3
9. F(p) =

2
z
+§oszdz
z
p+3
p3 + 2p% + 3p

Bapmuanr 3.
2. 2= —63i — 6

5. f(z) = 22el/?

—4 -2
3+ 71

j{ ﬁdz

|z—i|=1

3.z =

¥ =x+3y+2,
1. | =z —y+1,

z(0) = —1, y(0) =2

35
- 2i+4
6. j{ ctgzdz

3. 2

|2|=4

8. f(t) = 3e*sint — 2e ! cos 5t

10. 2" + 2’ = >+ 2t, z(0) = 0, 2/(0) = -2

Bapmanr 4.

2. 2 =6+ 2v/3i

9. F(p) =

(p+1)(p* +4p+5)

10. 2" — 32’ + 22 = 12¢%, 2(0) = 2, 2/(0) = 6

¥ =—x+3y+1,
11. y/:x+y7

z(0) =1, y(0) =2

5t + 1
3. 2=
T 7 6
62
6. —d
j[ 2(z+ 1) N
|2|=2

4e15t cos 8t
2’ =3z + 5y + 2,

11. Yy =3r+y+1,
z(0) =0, y(0) =2
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Bapwmant 5.

3— M
l.z2=-8 2. 2 =42 — 42 3. 2=
z /) z \/_ \/_z z N
sin mz 1 e??
4. = — D. = ——— 0. d
/() (22 —1)2 /() 22 —22+5 7{ B_17
|z—1|=1
2
j{ sin 22—2 8. f(t) = 2e 3sindt — (4t + 2t)e "
|z—6=1 " 2 =2x — 2y,
3p — 2
9. F 11. S
?)= (p — 1)(p* — 6p + 10) v=
10. " 4 4z = 8sin 2t, 2(0) = 3, 2/(0) = —1 z(0) =3, y(0) =1
BapwuanT 6.
—3—-T1
1. 2 = 6i 2. 2= —2/3 - 2i 3. p=_——
2t — 1
sin z z+1 23
4. = : = : d
/) 23(1 — cos 2) 5 1(2) 22 0 % A1
|z—i]|=2
t 2
7. }4 8zt g, 8. f(t) =3t>+t—2+3e "cos2t
422 + 1z .
|z+1|=1/2 T =x+ 2y,
10. 22" + 52’ = 29 cost, z(0) = —1, 2/(0) = 0 2(0) =0, y(0) =5
Bapwmant 7.
7T — 21
1.2=3 2. 2=2v/31—6 3. 2 =
© 2= 2V T s
sin Tz 22 1 —cosz
4. = — D. = 6. ——d
/) (z—1)3 /) (2241)(z—1) 7{ 23 — 522 :
|z|=4
5 1 g
7 74 % dz 8. f(t) = (£ + 2)e2 — e~ cos 2t
z2(z +2i
l2—1/2|=1 v’ = 2w + 5y,
9. F(p) = P 1. | =2 —2y 42,

(p—1)(p? —4p+4)
10. 2" — 22’ — 3z = 2t, 2(0) = 1, 2/(0) = 1 z(0) =1, y(0) =1
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BapwuanT 8.

1 4 2 3+ 3i 3o 73
2= —4 == i Lz =
67 — 5
1 2 dz
4. — 22sin - 5. - 6. y{
J(2) = =7sin 1) =3 (z - D22+ 1)
) |z—1—i|=v/2
1
7. j{ % dz 8. f(t) = 8e *sin3t + €* cos 8t
22—7
|2—2|=3 v’ = —dx +y,
1
9. F(p) = 11. — 9 —
(®) PP+ p*+2p+2 y=—2r—y,
10. 2" — 2/ =%, 2(0) = 0, 2/(0) = 1 2(0) =2, y(0) =3
Bapmant 9.
344
1. z2=-7 2. 2= =214+ 23 3. 2=
z z 1+ \/_ z % 13
ze* z—1 sin® z + 2
4, = D. = 6. ——d
1(z) sin z f(z) 2244 j{ 22 4+ 472 ¢
|z|=10
324 =223 +5
7. j{ © 42 il dz 8. f(t) = e *sin3tcos2t + t>sint
z
|2—1|=2 v =—Tr+y,
p
9. F = 11. L Ve
10. 2" + 22" + x = cost, z(0) =0, 2/(0) =0 z(0) =1, y(0) =1
BapwmanT 10.
5t — 1
1l.z2=31 2. 2 =121 — 4v/3 3.2 =
z 1 z 1 \/_ z 318
1 sin® z
4. = ctg? D. = — 6. j{ d
J(2) = ctg” /() z2(22+1) Zcosz
|2]=2
3 _ 3 2 1
7. 7{ - 224 Tl s f(t) = 5e¥ cos 3t cos 4t + 1 + %€
z
|2+1/2|=3 = —x—2y+1,
4p* + 16 8
9. F(p) = = P 1. | = —32+y,

P’ —4p
10. 2" + 2/ = 2+ 2t, 2(0) = 4, 2/(0) = —2 2(0) =2, y(0) =0
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BapwmanT 11.
4 — 61
1. 2=4 2. 2 =3 —3/3i 3. r=
21 — 3
sin 3z 2244 dz
/() 2(1 — cos 2) /() (z—1)3 7{ 2441
|z—1|=1
7. j{ R 8. f(t) = t(e! +sht) — 2sin* 2t
sin z /
|z—3|=1/2 r = —Y,
p+3
9. F(p) = 11. I —
10. 2" + 92 = cos 3t, z(0) = 1, 2/(0) = 0 z(0) =1, y(0) =1
BapmanT 12.
31+ 1
1. 2 = —6i 2. 2= 151+ 53  3.z=_
4 —2
e”—1 1 22
4. = D. = 6. ——d
/(z) sinz /(z) 23 —1 f{ sin’ z cos z ©
|z|=2
dz . 3 -3t
7. —— 8. f(t) = shtcos2tsin3t + t’e
z(22 +4) ,
|z—i|=3/2 T =x+ 4y,
9.F(p):p3+8 11. y =2xr—y+9,
10. 2" 4 32’ + 2z =1+t + 2, z(0) = 0, 2/(0) = 1 2(0) =1, y(0) =0
BapmanT 13.
49 — 6
1.z =2 2. 2 = 5v2i — 52 3.z:62+5
1 22 dz
4, = D. = — 6. ——
/() oS 2 /) (22 +1)2 j{ z(22+1)
|z|=2
1 —sin? t
7. 7{ i 8. f(t) = ~3 sin 2t — e cost
z
|2—1|=3 = —2x + 5y + 1,
p°—3
9. F(p) = 11. f—

10. 2" — 2 = cos3t, x(0) =1, 2/(0) =1 z(0) =0, y(0) =2
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BapwmnanT 14.
3—2
1.z =—5i 2.z =6i — 613 3. 2= -
—6 — 517
1 e” —1 2
4. = D. = 6. ——d
1(2) cos? z 1(z) 22+ 2 ]{ 22(z — 1) :
|2—1—i|=5/4
20— 4,2t | —t
f dz 8. f(t) =3t*e™ + e 'sin8t
sin2z - (z — )
=1 ' =3x+y,
2p° —3p+1
9.F(p): e 1. | o = —52 — 3y +2,
10. 2" + 2’ +x = Te*, 2(0) =1, 2/(0) = 4 z(0) =2, y(0) =0
BapmanT 15.
81— 3
1 2=7 2. 2 =5i+5/3 3.z:4z+2
z+m z 24 sinz
4. = D. = - —— 0. —d
/() zsin z /() 22+4z+5 ]4 2(z + 217) ©
|z|=1
e’ —1 3 4t 2
7. ;—dz 8. f(t) =2tcos3t —t’e™ +1—1t
2
|2+2|=4 = -3r—4y+1,
2
p
9. F(p) = ——— 11. I —
(p) 81 y = 2x + 3y,
10. 2" — 92 = sint — cost, x(0) = —3, 2/(0) = 2 z(0) =0, y(0) =2
BapmanT 16.
7 — 4i
l.2=-5 = —4v3i — 12 3. 2 =
2 2= —4V3i T TGt
1 sin 2z z(sin z + 2)
4. = D. = — 6. —d
f(2) sin » f(z) (22 +1)2 ?{ sin 2 ©
|z—3/2|=2
—1
7. COSZ—3 dz 8. f(t) = ch3tsin®t — t10¢!
z
l2|=1 ' =2x+8y+1,
2 3
9. F(p) pt 11.
p° +4p° + 5p

Yy = 3x + 4y,
z(0) =2, y(0) =1
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BapwmanT 17.
51 + 1
1. 2= —2i 2. 2 =4+ 4/3i 3.2:22:32,
1 €2z e
4. = . = 6. d
/) e —1 5 J) 22(z — 1) % sinz
) ) 2-3]=1/2
2
7. 7{ - +226+3dz 8. f(t) =2 —3t> +tcosht +e 'sin3t
2z
2|=1/3 2 =2x+ 2y + 2,
2
p-—p+1
10. 2" 4 22/ = 2+ €', 2(0) = 1, 2/(0) = 2 2(0) =0, y(0) =1
BapwmanT 18.
. 67 — 8
1. 2=6 2. 2 =3vV2+ 3v2i 3.223_22,
sin 22 z+1 e +1
4. = — D. = 6. —d
O-gam - Goers ¢ ) e
2 l2—1/2|=1
22el/s — 5
7. f —dz 8. f(t) = sh4tcos® 3t — t cos bt
2z
l2|=1 , ¥ =x+uy,
p’—6
(p) T 62 18 y =4z +y+1,
10. 22" — 2’ = sin3t, z(0) = 2, 2/(0) = 1 z(0) =1, y(0) =0
BapwmanT 19.
671 — 1
1. 2= —Ti 2. 2= —5+53i 3. 5=
3— 8
Z2+1 24 2(z —1)
4. = D. = — 6. d
/() (z —1)%(22+4) /() (22 +1)2 f sinme
\ i lz—1/2|=1
1—-2
7. 7{ z4+ 5% g 8. f(t) = t?e" + 4e* cos 5t
z
2|=1/3 ¥ =x+4y+1,
+5
9. Fp) = b 1. | o =22+ 3y,

(p—1)(p* = 2p+5)

t = pu—
10. &+ 2’ = sin o, 2(0) = ~2, 2/(0) = 4 2(0) =0, y(0) =1
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BapmanT 20.
71+ 4
1. z2=-2 2. 2= —23— 6i 3.2:2215
COS (Ez) ~0 sin3z + 2
4. =27/ . = 0. —d
1) =25 1) ==y 7{ T
|2—3]=10

32245 1
7. y{ - 24 T2 s f(t) =t?cost — §t46_2t + e sin 3t
z

|z[=1/2 ' =ux+ 3y + 3,
3p + 2
N R [ Ty el
10. 2" +x =sht, z(0) = 2, 2/(0) =1 z(0) =0, y(0) =1
BapmanT 21.
48
1.2 = 4i 2. 2= —3v/3+ 3 3.2= 8;
Z R—
1 1 2° cos® z + 3
4, = — +sin — . = - PG
/() 2T 5 () 22 —1 0 j{ 222 + 7z dz
2 4 1=
1— 3
7. 7{ Z2 :_ “dr 8. f(t) = sh2tsin®3t — 3 4 tsint
z
|2—1/5|=2 ) = —x+ 3y + 2,
2p° —4p + 8
(p) (p 2)2(]92 n 4) Yy r+y+1,
10. 2" + 42’ 4 20z = e, 2(0) = 0, #/(0) = 1 z(0) =0, y(0) =1
Bapmant 22.
51+ 7
z z 7 z 69
sin 7z e? dz
4. - 5. = 6. _
|z|=3
7. % - i -~ dz 8. f(t) =1+ 2t° —shtcos4t
sin 321 ,
I2]=1 T =x+ 3y,
1
9. F(p) = —5—— 11. I — o —

10. 2" — 32’ + 2z = €', 2(0) = 1, 2/(0) = 0 z(0) =1, y(0) =0
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BapmanT 23.
31— 95
1l.2=-3 2.2=6—2vV3 3. 2 =
© N Vi : 4+ 31
COS T2 cos4z sin?z — 3
4. = 0. = 6. —d
/() (z—=1)(2241) /() (z —1)3 ]{ 2 oms
|z+1]|=2
1—2z+322442°
7. j{ Z_; 22 T2 8. f(t) = 2e ! sinbt — t + t3¢!
2
12|=1/3 ¥ =2x+3y+1,
5
R | R TEE St
10. 22" + 3%’ 4+ x = 3¢, 2(0) = 0, 2/(0) = 1 2(0) = —1, y(0) =0
Bapmant 24.
21+ 8
Loz =5 2.2="5—"5i 3. 2=
z =50 z i =
coS (EZ) z 224+ 243
4. = —2 5. = 6. 7{ d
/() (z—1)3 /() (z—5)3 sinz - (m+ 2) N
|z|=m/2
7. 7{ wdz 8. f(t)=63tCOStCOS3t—|—§—2+t6_t
z
l2—i|=3 v’ =3y + 2,
1
9. F(p) = 11. I =
R R TR Sk
10. 2 + 4z = sin 2¢, 2(0) = 0, 2/(0) = 1 2(0) = —1, y(0) = 1
Bapuant 25.
—47 — 1
1. z2=—6 2. 2= 9i+3V3 3. 2= —
31— 2
2z —sin 2z 2+z-1 2(z+m)
4. = D. = — 6. —=d
/) 22(22 + 1) /) 22(z — 1) ]é sine
|z—1]|=3
420 — 323 —1
7. j{ © 62 dz 8. f(t) = 5tcos2t — e?t3 + e~tsint
z
Jo1=1/3 ¥ = 2r+y,
2p+1
9. F(p) = 11. I —
N RS TR =i
10. 2" + 2’ — 2z =e7 2(0) = -1, 2/(0) = 0 z(0) =0, y(0) =1



(¢)) =0 (¢ — aucino)

1
t e
(tg ) cos?
1
(ctgx)’ - T . 9
sin®
(shz) =chz
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MIPNJIOKEHMN A

Tabymia Tpon3BOTHBIX

(chx) =shz

(u—v) =u -

<u)/ uw'v — ur

v v?

ITpunoxenwne 1.

(:1:2)/ = 2

1 1
r) a2

(sinz) = cosx

(cosz) = —sinx
(arctgx) = !
S T T
1
tgz) = —
(arcctg x) T 22

(cu) = cu' (¢ — gucio)



(@ — uucio)

dx = —d(—x)

1

vdr = = d(2?)
2

e*dr = d (e”)

1
a“dx = o d (a")

= d(arcsin )

—d(arccos x)
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Tabauna nuddeperimaios

dr =d(x + a)
dx = %d(bx)
dx

= d(Inx)

cosx dx = d(sinx)

sinx dx = —d(cos x)
dx

i d(arctg x)
d

1 _:;2 = —d(arcctg z)

ITpunoxxenmne 2.

dr = d(x — a)

d:z:zbd(%)

1
dx = —d(ax +b)
a

dx
— =2d
T =2d(vD
dx
=d(t
cos? (tg )
dx
sinfx —d(ctg :c)

chz dr = d(shx)

shxdr = d(chx)
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ITpunoxenmne 3.

Tabsuia nHTErpaJjos

/Od:v:C’ /dx:/ldx:erC
ajnJrl
"dr = C —1
/x T n+1+ (n # —1)
d 2
Y 2|+ C /mh:£+0
T 2
dx 1
a4 =2 C
x2 a:+ \/_ Vot
/exdx:ex—l—c /axda:: ¢ +C
Ina
/cosa:da::sinerC /sinxdx: —cosz +C
d d
/ f =tgr+C /f = —ctgx+C
cos? x sin® x
dx 1 T dx 1 T —a
I —— il 7
/332+a2 aarctg +C /x2 2 2q x+a +0¢

o x
= arcsin — + C'

\/;j% In|z + Va2 + k| +C /m ;
/F@mm:/dwunzm@+c
b—/bvdu

b
/udv:uv—/vdu /udv:uv
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ITpunoxxenne 4.

Tabauna pas3noKeHnii B CTeIeHHbIe PsiJibl

T
e _Zon!_1+z+2!+3!+...+n!+..., 2] < oo,
n=
0 »2n+1
: _ T
e 2 V"G
"0 s 5 2n+1
20z 2"
= - gtg - +(—1)”(2n+1),+ . 2] < oo,
0 2n 2 4 2n
z z¢ oz z
= —-1)" =1l——=+——...+(=1)" <
s nz;o( oI STRMT TG e <o
© 2n+l 3,5 241
z 2>z z
h = — = — 4 =+ ...+ —+... <
e ;(QnJrl)! gt e Tt gy e Bl
0 2n 2 4 2n
z z¢  z
ch z :Z(zn)!:1+§+E+'”+(2n)!+”" 2] < o0,
nzOOO
m(m—1)(m—2)...(m—n+1)
(1+2)" = 1—1—2 2" =
n!
n=1
—1 —1 —2
= 1—i—mz+mz2—l—m(m )(m )z3+...+
2! 3!
—1 —2)... — 1
m(m = 1)(m )' (m—n+ )z”—l— , meZ, |z| <1
n!
[IpuBejiéM HEKOTOPBIE YaCTHbIE CJlydau HOC/IeHel (DOPMY.IbI.
1
T, = l—z+22 =24+ .+ (-1)""+..., |2| <1,
z
1
= 1+z+22+24+...+2"+..., |2| <L
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ITpunoxxenmne 5.

Tabsmna n3006parkeHuit 1 OPUrnHAJIOB

Nzobpaxkenue F(p)

Opurunan f(t)

1
— 1
p
5 ¢ 5 sin at
p*+a
5 P 5 cos at
P+ a
1
p+b
a
PR sh at
p
e chat
a bt
e sinat
(p+0)2+ a?
p+b e cos at
(p+0)2+ a?
n!
tn
anrl
2pa .
m tsin at
2 2
P —a
(p2 n a2)2 t cosat
1 te bt
(p+0)?
! L (sinat — at cos at)
——(sinat — at cos a
(p? + a?)? 2a3
n!
tnebt
D — b n+1
o=
(—1)”d—pnF(P) t"f(t)

t

/fl(T)fQ(t —7)dt

0

Bezje B rabumne n € N, a € R, b € R.
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ITpunoxxenmne 6.

HekoTopbie ¢poOpMy/Ibl TPUTOHOMETPUK

sinx +cos?x =1

sin COS T
ctgr = —
COS T sinx

tgxr =

2

2y —sin’x cos2x = 2cosx — 1 cos2r =1 — 2sin®z

COS 21 = oS

Sin2x = 2sinx cosx

5 1+ cos2z . 9 1 — cos2x
cos“ r = ————— sin“x = ————
2 2
1

sinw cosy = 5 (sin(x —y) + sin(x + y))

1
cosTCOsY = (cos(x —y) + cos(z +y))

1
sinxsiny = 5 (cos(x —y) — cos(z +y))

T —Z

e’ —e .
shz = ———— — runepbosmueckuit cunyc

chx = ———— — runepbosmmaeckuii KocuHyc
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