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TPETUM CEMECTP
KOHTPOJIBHOE JOMAIITHEE 3AJJAHUE Nel

JlBoitubie unTerpaJsl. Jduddepennmanbabie ypaBHeHUS

Samanue 1. [lomeHsaTh TOPSIIOK WHTETPUPOBAHUSI.

Samauuga 2 — 3. BoluucauTh ABOWHBIE HHTETPAJIDL.

3aganue 4. Haiitu miona/ b burypbl, OrpaHndeHHON JIAHHBIMY JIHHUSIME.
3aganue 5. [lnacrunka D 3ajiana OrpaHuIMBAIONIUMU €€ KPUBLIME, [i — TIO-
BEpPXHOCTHAs 10THOCTL. Halitu maccy njacTuHky.

3aganua 6 — 7. BeraucuTh KpUBOJIMHEHHbIE WHTErPAJIbl BJOJb juHuu L or
roukn M 10 Touku N.

3ananue 8. g ganuoro jgudepeHiuajibHOro ypaBHeHUus METOAOM HU30KJIMH
[OCTPOUTH MHTErPAJIbHYIO KPUBYIO, [IPOXO/IAILYIO depe3 Touky M.

3aganusa 9 — 14. Peuurs guddepennuaibabie ypaBHEHUS.
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12. y" +8y" + 15y =0 3.y =2y +y=9e%*
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1 3—y
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0 2y2
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./(mQ—ny)dx—&—(yQ—Qxy)dy, L:y=2a* M(-1;1), N(1;1)
L

./(—yda:-i—acdy),

L

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

D: 2?4y =1, 2 +yP =4, y=

t

D
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8.y =2+y% M(1;2) 9.y'sinz =ylny
10. y' +y ctgx = cosz, y (g) = % 11. 2xy'y" = (?/)2 -1
12. y" 4+ 25y =0 13.y"+2 +y=3x+5
4. y" =3y + 2y =10sinz, y(0) =1,y (0) =0
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ot

4P +6y+2°=0, P  +8y+2°=0,2=0, y= -3z
-2
5. D: 22+ =9, 2>+ =25, y=—z, y=0 (<0, y>0), u:%
T4+ y
6. /ydac—o—gdy, L:y=e" M(-1;e), N(0;1)
I
7. /(x+2y)dx+(:1:fy)dy,
I
L:x=4cost, y=4sint, (x 20, y >0), M(4;0), N(0;4)
8.y =(y— 1)z, M(1;3/2) 9.y sinz —ycosx =0
/
10,y —dzy = 2ze” y(0) =1 11. ¢y" = LA
x
12.y" =71y =0 13. y" — 9y = 5xe?
4.y + 4y + 5y = 25z, y (0) =2, 3/ (0) =0
Bapuanrt 4.
3/2 y+3
L. /dy/f(w,y)dw
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2. //(18:vzy2+32x3y3)d:pdy; D:z=1y=2 y=—z
D
3. //er_%dxdy; D: z2=0,y=2 y==x
D
4.2 =20 +1y* =0, 2> -4+ =0, y=0, y==x
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6. /y i dx—%dy, L: orpesox M N, M(1;2), N(2;4)
Y Yy

@ = pdet @)y,
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L

L:x=5cost, y=>5sint, (x <0, y<0), M(—5;0), N(0; —5)
8.y =3+ M(1;2) 9.6+ +yy (1—2%)=0
10. i — dzy = 423 2,y (0) = 0 11. y" ctgx + 2y =0

12.y" — 3y — 4y =0 13. ¢ + 2y + 5y = 17sin 2z



4.y -6y +9y =92 -3 —4,y(0) =1,y (0) =5
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4.7 =8y +22=0, Y  —10y+2> =0, y=
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6. /(any—x2)dgc—|—a:dy7 L:y=2z* M(0;0), N(1;2)
L
/(m+y)dx+2xdy,

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

8. y(2*+2) =y, M(2;2) 9.ylmy+azy =0
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10. ' — 322y = 22¢”, y (0) = 0 oy =2 = ——
X
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T x4+ 2y
5 D: =1, =16, z2=0,y=—7 (20, y>20), p=—-=
2?4y’ 2?4y’ T Y \[( y=0), p R
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7. /(Qxy—y) dx + (2° + x) dy,
I
L:x=3cost, y=3sint, (y <0), M(-3;0), N(0;-3)
8.9y =y —x, M(9/2;1) 9. 1—2Y) ¢y +ay +2=0
2
0.y -2=—2 y1)=1 1. 2y +2 =0
T x2
12. y" +5y" — 14y =0 13y +y=2>4+6
4. y" =5y — 6y =e” (—10z —3), y(0) =0, ¢ (0) =8
BapuaHnTt 7.
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1/dx/fxydy+/d1/f
1—22 Inz
2. //(18x2y2+32:€y)da:dy; D:z=1y=2a y=—Vx
o 1
3. //4y62zydxdy; D: y=In3, y=In4, T=3, x=1
LAy +a7 =0, P46y +a>=0,2=0, y=——
Y Y Y Y Y /3
5.D: 2442 =25, 2 +2 =36, y=—a, y=0 (x>0, y<0), p= —Y
x2+y2
6. /(:v2+y)dx—(y2+m)dy, L: orpesox M N, M(1;2), N(3;5)
L
7./mydx+2ydy7
L
L:x =cost, y=sint, (z <0), M(0;1), N(0;-1)
8.y =y, M(0;—1) 9. Vi—22y +z (y*+1) =0
2 ; 1
10,y — ffl =(z+1)° y(0)= 3 11. (1+sinz) y' =y cosx
12. " — 81y =0 13. y" — 4y 4+ 3y = —dxe”

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




BapuanTt 8.

—
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. //(27x2y2 + 4823 dedy; D: x=1, y=+z, y=—a®

D
.//4y281na:ydxdy; D: z=0, yZ\/Z, Yy=x
D

4.2+ 2+ =0, 22+ 10z +4> =0, y =0, y:\/gl"

[N

w

—2x — 3y
5.0 4yt =d 4P =2 1=0y=— (2<0,y<0), p=—0Y
5 Yy =407 +y z=0y \/g(x Y <0), p o
6. /(azy—x)dx—i— dy, L:y =2z, M(0;0), N(1;2)
L
7. /fc +yP) de + (2° — y*) dy,
L
L:x=6cost, y=6sint, (y > 0), M(6;0), N(—6;0)
x 1— 2?2
8. yy = —=, M(4;:2 9. ¢y —+1=0
Yy 5 M(42) yy\/;+
10.y'+2i:x,y(1):0 11 23y + a2y = 1
x
12. 4" —9y" + 8y =0 1By —y —2y=(1-2x) €
4. y" =2y +y=16€¢", y(0) =1,y (0) =2
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T
l/dy/fxydx—i—/dy/fxy
0 0
2//(4xy+3a: %) dx dy; D:le,y:f,y:—\/f
D
T 1
3//yc082xydacdy, D: y:?y:ﬂ,xzi,le
D
492 —6y+22=0, 92 —10y+a2>=0, y=x, =0
2y — 4z

ot

D2+ =927+ =36,y =—V32,y=0 (2 <0,y >0), p= ey



6. /x2—|—y2 d.76—|—%’2_|_y2 dy, L:orpesoxk MN, M(1;2), N(3;6)

L
7. /(a:—&—y\/mQ—i-y?)dx—i—xdy,

L

L:x=cost, y=sint, (y <0), M(-1;0), N(0;—1)
8. ¢y =ux+ 2y, M(3;0) 9. V4 +a2dr — dydy = 2>y dy
10y =L =22 y(1) =0 1. 25y + 'y =9

x

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

Wy +y=4e’ y(0)=4,y(0)=-3

BapwuanTt 10.
4 2V/x
1. /d.r / flz,y)dy
0 Ve
2. //(121‘y+9x2y2) dedy; D: x=1, y=+x, y=—a?

D
3.//y267%d1’dy; D: x=0,y=2,y—g
D
4.0 =20+ =0, 2" —da+y* =0, y= \T/[ay_\fl’
5D x2+y2:17x2+y2:97y:_\/>x,yzo(x/07ygo)?ﬂ“: :'I;_yQ
e +y

D

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

2y dx — xy’ dy,

\]
h\h

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

8. 3yy =z, M(-3;-2) 9. 2v1+y>+yy (14+2?) =0
10. y’—gzazsinat,y<I):E .22y +2y =1

x 2 2
12. 9" — 2y —8y' =0 139"+ 2 +y=2— 3z

14. 9" + 81y = 162e%, y (0) = 0, 3/ (0) =9
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BapwuanTt 11.

/dy/fxyder/dy / flz,y)d

V2—y

—

2 // 8xy+9f62y2)dwdy7 D:z=1y=r, y=—
3. //12ysin2xydxdy; D: y:%, y:g, r=2 =
D

492 42+ 22 =0, P +4y+22=0,2=0,y==1
92 —
5 D: 2 +y° =1, 3:2+y2:36,x:O,y:fx(x>O,y<O),u:%
ety
6. /%dw+(x3+1)dy, L:y=Inz, M(1;0), N(e;1)
I
7. /(m2+ 224+ y?)de + (y — v +y?) dy,
I
L:x=4cost, y=4sint, (x>0, y<0), M(0;—4), N(4;0)
8. 2 —y? + 2xyy’ =0, M(—2;1) 9.y (1—Iny)+zy' =0
102y +y=Inz,y(1) =1 11. 2zy" =4/
12. 9" — 6y + 12y — 8y =0 13. y" 4+ ¢ — 6y = 10e**
T T
oy +y=1y(5) =0y (5) =0
Yty Y 9 Y 9
Bapuant 12.
l/dx/fxy
2241
2. //(24xy+18:ry)dxdy; D:z=1y=a y=—z
D
3. //y%os:z:ydxdy; D:z2=0,y=vm y=ux
D
4 224204+ =0, 2 +62+1>=0,y=0,y==x
x 20—z
5.D: 224+ =9, 22 +¢y* =25, 2=0, y=——= (<0, y>0),
Y y Y \/3( y=0), p Py
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6. | (2zy +y*)de —xdy, L:y=22* M(—1;2), N(0;0)

y2 dr — dy,

e S—

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

8.y =y—w, M(21) 9. 20 4 20y + (2 - 2%) ¥ =0
10y + L =32, y(1) =1 oy +y = +1

X
12. " +2y" — 24y =0 13.¢y"+3y +2y=(6z—1) e

4. y"+9y=182+9,45(0) =0,y (0)=5
BapwuanT 13.
V2 0

0
dy/frydr+/dy / flz,y)dz
v 1 —4/ 2y

J2

B\ O\H

/(12:py+27xy)d:vdy; D:ax=1 y=2a% y=-VYz

w

.//ye%dxdy; D: y=In2 y=In3, =4, =38

4.7 —dy+2°=0, Y  —6y+2>=0, y:\/gx, z=0
6
5. D: 2 +y* =16, 2° +4y* =36, y=a, y=0 (x>0, y > 0), uzu
z? +y?
6. /Qxydx—xQdy, L:y=2x% M(0;0), N(1;2)
L
7. /(—ydm+(2xy+x)dy),
L
L:x=3cost, y=3sint, (y >0), M(3;0), N(=3;0)
8.y =a%—y, M(0;1) 9. 2xdr —ydy = ya®dy — vy dx
3 2
0.y+2 == y1)=1 1. y'tgz =y + 1
T x
12. 9" +4y" + 4y =0 13. y" + 2y — 3y = 30 cos 3z

14 y" =2y =2e”, y (0) =0, y' (0) =0
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BapwuanTt 14.
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.//(8xy+18xy)dxdy; D:z=1y=Vz, y=—2°

D
3. //4yQSiI12xydxdy; D: x=0, y=V2r, y=22x

D
4.7 =20 +1y* =0, 22 -8z + 1> =0, y:%7 yz\/?jx

—2y — 3
5.D: 2?4+ =422+ =16, =0,y = V3z (x <0,y <0), ,u:#
rc+y

6. /(I+y)2d:c—(:c2+y2)dy, L: orpesox M N, MO0;1), N(1;0)

I
7. /(x—y)dx+dy,

I

L:x=2cost, y=2sint, (y <0), M(-2;0), N(2;0)
8. yy = —2z, M(0;5) 9. (1+e") yy =¢"
10.y’+g=e‘”,y(1):0 L. zy"+y +2=0

x
12. 4" 4+ 3y’ — 4y =0 13. y" — 3y + 2y = —5e”
4.y +y=—sin(2z), y(r) =1y (7) =1
BapwmanT 15.
2 2—y
1/dy/f:pydx+/dy/f dx
1 0
2. // 2zy — 4823y ) dedy; D: x=1, y=2° y=—x
3. //QyCOSmedxdy; D: y:%’ :g’ z=1 =2
4oy + 2+ =0, Y’ +6y+2°=0, =0, y:%
Ay —

5.D: 2?4+ =25 224> =49,y =0,y = —V3z ( <0,y > 0), MZM

l’2+y2
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6. [ y"dxr+ydy, L:y=sinz, M(—m;0), N(0;0)

/v

7. /ydx—a:dy,
L
L:

=V2cost, y =V/2sint, (x>0), M(0;—v2), N(0;V?2)

8.y—3y M(1;1) 9.vb+yPde+4(2z*y+y) dy=0
2zy 372

10. ¢/ = - 11y tgz = o/

0.4+ 10 1+352,1/(0) 0 Y tgr =1y

12.9" -9 +8y/ =0 13.y" +y — 2y = 9e”
4.y +y =48cosbr + 72sin 5z, y (0) =0, ¢ (0) =0

BapwuanT 16.

—
o,
=N
8
\
KH
B
<

[N

.//(6xy+24xy)dxdy; D:x=1,y=x, y=—a’
D

.//erf%dxdy; D: =0, y:\/i, y=x

D

w

4. 22420 +y> =0, 22 +42+¢*=0, y=0, y = —

5 D: B+ =922+ =16, =0,y = -3z (£ <0,y > 0), p=
6. /2ydx—|—(3x—y)dy, L:y=+/z, M(1;1), N(4;2)

I
7. /(—xderydy),

I

L:x=3cost, y=3sint, (x>0, y >0), M(3;0), N(0;3)
8.yy +x =0, M(-2;-3) 9. (

62”’—1—2) dy +ye*dr =0

1
10.y’—|—g=sinx,y(ﬂ'):1 1l.zy"—y' +-=0
T T
12. y" + 36y =0 13. y" — 6y + 9y = 4z e”

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

-1 y+2

/dy/f:cyder/dy/fry

.//(4xy+16x3y3)dxdy; D:z=1y=Vz, y=—2°

—

[\

w

=1

N | =

.//ysinxydxdy; D:y=m y=2m, z=

Potat =0,y =10y +a2 =0, y=—, y=13z

V3
D: P+t =422+y* =49,y =V3z,y=0 (z <0,y <0), p=

=~

—2x — 4y
22§ 12
6. /(Qxy2 — Dydz — (3zy® + 5)xdy, L:orpesox MN, M(0;0), N(2;4)
I
: /(I2—y)d$+(x+y2)dy,
I
L:x=2cost, y=2sint, (y > 0), M(2;0), N(—2;0)

ot

-3

8. xy =2y, M(2;3) 9. xdr —3ydy = yx’dy — xy* dx
10. y —% e’ (z+1),y(0)=1 11. y"ctgz =2y
12. 4" +3y" +3y +y=0 13. ¢y + 3y + 2y = 1222 + 8z

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

4—x

dx / f(z,y)dy

0
/(4xy+16x3y3)dxdy, D:z=1y=2a% y=-Yz

w

S S g\o\w

/y%ostyda:dy, D:z=0y= Ly =

™ x
2 2
9 X
2? =20 +9y* =0, 2 —6x+y* =0, y=0, y—%
D PP =l PP =16, 2 =0, y=3x (220, y > 0), p= Y

22 + 42

ot



6. [ (24 4oy)de + 2wy +y*)dy, L:y =2 M(1;1), N(2;4)

T [z +y)de+ (x—y)dy,

ST

x =4cost, y=4sint, (x <0, y<0), M(—4;0), N(0;—4)

8.2(y+y) ==+3, M(1;1/2) 9. (22 + 9y) dy + /2 + 2 dx =0
10. 2y’ +y=2°y(1) =0 1. (1+2%) y' + 22y =2
124" +4y" =5y = 0 13. " + 25y = 50 €™

4.y —y=2x,y(0)=0,4(0)=0
BapwuanTt 19.

V2 V2

1/1dy/yfxydx+/dy / f(x
0 0

1

2. //(44ry+16r3y3)drdy, D:zx=1 y=2a y=-Vz
D

1
//Sye“ydldy D: y=In3, y=1In4, T=, =5
D

w

4P +dy+22=0, P +10y+2°=0, 2=0, y = —
3y —
5.D: 2+ =92 +y? =49,y =0,y = —V3z (1 <0,y > 0), p= g+$z
2 +y
2
6. /y—da:—IQdy, L:y=1Inz, M(1;0), N(e;1)
x
2
7. /(Qx—y)derxdy,
2
L:x=3cost, y=3sint, (y <0), M(=3;0), N(3;0)
8. yy = —xz, M(2;3) 9. 25+ y?de+yvd+a2dy=0
us w2 1
10y —yctgx = 2 si (f)zf ooy +y = —
y—yctgr =2usinz, y (3 1 zy' +y 7
129" +y" — 2y =0 13.y" — 3y +2y = —5¢”

14. 3" — 64y = 128 cos 8z, y (0) =0, ' (0) =0
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Bapwuant 20.

—
|
8]

dzx flz,y)dy

/(4xy+ 1762%y* ) dady; D: v=1, y= Yz, y=—2°

U\ St —

4 2
3. /3y sin -2 dxdy, D:2=0,y= §7y:§g;
D
2 2 _ 2 2 _ _ _
4. 2°+2x+y* =0, 2°+6x+y° =0, y=0, y==x
x T+ 2y
5.D: 22+ yP=1, 22+’ =4, =0, y=— (20, y=20), p=—-=
o v v y \/g( y=0), p iy
1 1
6./<y—> dx+<—2) dy, L:y—— M(1;1), N(2;)
Y Y 2
L
7./(:v—&-y)dx—i—(23c—y)dy7
L
L:x=5cost, y=>5sint, (x >0, y <0), M(0;-5), N(5;0)
8 3yy =z, M(1;1) 9. 6xdr —ydy = ya®dy — 3z y? do
10-yl—£:$2,y(1):0 1124y + 23y =1
x
12. y" +6y" + 5y =0 13. 4" +y = 2cos 7Tz — 3sin 7z
4.y +3y +2y=1-22% y(0)=0,¢(0)=0
BapuanT 21.
V2 V2—1z2
/dx/fxydy+/dx / flz,y)d
1 0
//1y 423 dedy; D: x=1, y=2a° y=—x
1
3. //ycosxydxdy; D: y=m, y=3mn, x:E, r=1
4. y* =2y +2* =0, y2—4y+x2:0,y:i,x:0
V3
4y — 2x

5 D: 22 +4>=36, 22 +4> =49, y=0, y= — <0,y>0 =
"ty , Tty ,y=0,y=-2(x<0,y>0), pu R
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3
6. [(e® +y?)de+ dy, Liy=e>, M(0;1), N(1;¢%)
y

7. [ (z+y)dx+ (v —y)dy,

S— S

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

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

14. 9" 4+ 6y + 5y = 84¢e* y(0) = 1,9 (0) =1
BapwuanT 22.
14 Vi

./dy/f(a:,y)da:

.//(4xy+176x3y3)d:vdy; D:z=1,y=+x, y=—a°

D
.//er_%dxdy; D: 2=0,y=1, y:x
D

—_

[N

w

2

e~

24+ =0, 2t —dr+12 =0, y=0, y =3z
D=1, Py =0, y= =, y=0(z <0, y<0), p=

) V3
/(y+> d:z:f%dy, L:y=2a% M(1;1), N(2;8)
Yy Yy
L

ot

D

EN |

./y2dx+xydy,
L
L:x=3cost, y=3sint, (x <0), M(0;3), N(0;—3)

8. a7 =y’ + 2ayy' =0, M(21) 9.9’ =2y +1)ctgz
3y Y
10,y — = = 1)=6 1.y —————=2+1
y == 2, y (1) Y z(2+Inz) e
129" +y =0 13. ¢y + 4y + 4y =82 + 6

14.y" =y =22,y(0)=0,4(0)=0

—2r—vy

2 492
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Bapwuant 23.

dy/yfxy dI+/d /f(:c,y)dac
y/2 y/2

/(Qx 2+ 252ty dedy; D:x=1y=+z, y=—2’

w

u\u\ o\m

1
/ybanxyd:cdy, D: y:g, y=5 3

4.+ 6y+22=0, P +8y+2>=0, =0, y=x
3y —2
5.D: 2’y =127+ =49,y = —V3z,y =0 (2 < 0,y > 0), u:;éTyf
2

6. /2xydm+(x2+2)dy, L:y:%, M(—2;1), N(0;0)

L

Y

7. - d

/( 2+ y? v fc2+y )

I

L:x=4cost, y=4sint, (x <0, y =20), M(0;4), N(—4;0)
8.y =aly—1), M(1;1/2) 9.3+ Yy +VI—aPyy =0
10.y’—gzlnx,y(1)20 1. 2%y + 2ty =1

x
12.y" =3y + 2y =0 3.y +y =40 —1
4.y =2y =e" (30 -1),y(0)=2,4(0)=0
Bapuant 24.

1 2%+1
1-/dx / fla,y)dy

0 22
2. //(54x2y2+150x4y4)da:dy; D:z=1y=2a y=—z

D
3. //y%osa:ydxdy; D: 2=0,y=+7m y=2x

D
4. m2+4m+y220, m2+8x+y2=07 y=0,y=—x

r — 4y

5.D: 24+ =122+ =252 =0,y = =3z ( >0,y <0), p=—F—>
Tt +y
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6. [ (32%y +1)dx+ (2* +2)dy, L:y =2z, M(0;0), N(1;2)

23 dr — o> dy,

e “\“\

xr =2cost, y =2sint, (z >0), M(0;—-2), N(0;2)

8.y =y — a2, M(-3;4) 9. 2y/1 —y2de +yV1 —a2dy =0
10. ¢ +ycosx = cosxe 1% y(0) =1 11. 2" +4y =32 + 2

12. 94" — 16y =0 13. ¢ — 2y +y=¢e%

4. y" — 4y + 3y =10cosz, y (0) =1, 3/ (0) = 2

BapwuanT 25.
2 V-1 5 3-y
1. /dy / fxy)d:z:—i—/dy / f(z,y)dz
1 =T 2 T
2.//(acy—9a:y5)dxdy; D:z=1y= 1z, y=—a?

6yes dedy; D: y=In2 y=In3, =3, 2=6

@Qb

4o —dy+a2=0, 92 —8y+22=0, 2=0, y =3z
5.D: a*+y’ =4, 2’ +y* =16, y =0, y = —z (x>0, y <0), =%
vty
6. /y + ) dx—k—dy7 L:y=¢é% M(0;1), N(1;¢%
L
7/ zy dz + y* dy,
L

L:xz=4cost, y=4sint, (<0, y>0), M(0;4), N(—4;0)
8. xy' =2y, M(1;3) 9. y(5+Iny) +ay =0
10.y/—y cosx = cos?z ey (0) =0 11. 2ty + 23y =4
129" =9y" =0 1B.y'+y =u
4.y + 4y =e y(0) =0,y (0) =0
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KOHTPOJIBHOE JOMAITHEE 3AJAHUE Ne2

Teopust dyHknuii KOMILIEKCHOro nepemMeHHoro. OnepannmoHHoe

NCYMCJIEHuEe

Sagaunga 1 — 2. [IpejgcraBurs qucia B TPUIOHOMETPUUIECKOH U HOKA3ATEILHOM
dbopmax. N300pasurs yncia na KOMILIEKCHON ILIIOCKOCTH.

Sazganue 3. [IpejcraBurh yncio B ajredpanvdecko, TPUroHOMETPUIECKOR 1 110-
KazarTesbHOI opmax.

Sazganue 4. Haiitn ocobbie Toukn dyrkimn. OnpepesnTs UX THI.

Sazanue 5. Haiitu Borders GyHKIMN B 0COOBIX TOUKAX.

Saganus 6 — 7. BorancanTh WHTETPATIB ¢ TTOMOIBIO BRIYETOR.

Sazanue 8. Haiitn nzobparkenne 1o opurniaiy.

Saganus 9. Haiimn opurnnai mo n3o0paxxenuio.

Saganus 10. Pernurh 3agaay Ko onepalimomHbIM METOIOM.

Saganus 11. Permmuth cucremy mnddepernmaabibix ypaBHEHNH OMepAITMOHHBIM

METOJIOM.
Bapuant 1.
2+ 30
1. 2= —3i 2. 2=—v2—/2i 3 2=
7— 5
e —1 1 !
|z]=1
“+1
7. j{ g 8. f(t) = 4tsint — e* cos 4t
z2(z—1)
|z—1/2|=1 =z —y,
3p —p+2
9. F(p) = 11. ! —
R R TR y=wty,

10. 2" + x = 2cost, x(0) =0, 2/(0) = 1 z(0) =1, y(0) =0
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Bapuant 2.

l.z2=Ti 2.z=41+14
el/z 22

4. = r_ = ——m—---

== O EeTy
7. j{ = 4z 8. f(t) = 3t> — e cos 5t

sin z
|z—1]|=3
4p+5

9. F(p) =

(p—2)(p* +4p + 15)
10. 2" + 2 = 6e7!, z(0) = 3, 2/(0) =1

BapwuanT 3.

—4 -2
3+ T

|z—i|=1

3.z =

=14 3y+2,
1 |y = —y+1,
z(0) = -1, y(0) =2

31—

3 2=
*T 914

6. f ctg zdz

|zi=4

¥ =—-z+3y+1,
11. y’:x{—y)

Lz=—4 2.2=—6V3i—6
1
4. f(2) = 1 5. f(z) = 22el/?
2
7. j{ Wdz 8. f(t) = 3e* sint — 2e ! cos 5t
z
|z+1]|=3
p+3
9. F(p) = ———F5—7
) P+ 2p*+3p

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

Bapuant 4.

l.2=2 2.2="06+2V3i
2
4. f(z) = ctgmz 5 f(z) = EEE
7 z ;;“ dz 8. f(t) = (3t — 8t)e ! —
l2—1]=2
9. F(p) = >

(p+1)(p* +4p+5)
10. 2" — 32’ + 2z = 12¢% 2(0) = 2, 2/(0) = 6

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

51+ 1
7 — 61
eZ
6. 7{ m dz
|2[=2
4e' cos 8t
' =3z +5y+2,

3.z =

. | y=3z+y+1,
2(0) =0, y(0) =2



1.2 =—8i 2 2 =42 — 4/
sinmz 1
4. e — 5. -
2
]{ sin’ :; 8. f(t) = 2% sin 4t
|z2—6 3 5
9. F(p) = b=

22

Bapuant 5.

(p—1)(p* — 6p+ 10)

10. 2" 4+ 4z = 8sin 2t, z(0) = 3, 2/(0) = —1

1. z=06¢

sin z

4. f(z) =

)

|2+1]=1/2
9. F(p) =

23(1 — cos 2)

tgz+2

— —dz
422 + 1z

p5 +p3

Bapuant 6.

3—51
4i+1

622
f e dz

|z—1|=1

3.z =

— (4% + 2t)e !

' =2z — 2y,

—3-="Ti
= —92\/3-2i 3.z =
e= 2B T
. :z—|—1 ]{ 23 J
5. f(2) = 6. A%
|z—i|=2
8. f(t) =3t +t—2+3e "cos2t
¥ =x+2y,

10. 22" + 52’ = 29 cost, x(0) = —1, 2/(0) =0

Bapuant 7.

1.2=3 2. 2=2V3i —6
sinmz 22
B R R ey
7 ]{ % 28 ft) = (2 +2)e
lo—1/2|=1 )
R Al ey T ey

10. 2" — 22’ — 3z =2t, 2(0) = 1, 2’/(0) = 1

11. y/:2x+y+1,
z(0) =0, y(0) =5

¥’ = 2z + by,
11. Y =x—2y+2,
z(0) =1, y(0) =1
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Bapuant 8.

49— 3
1. z2=—4 2.2=—-34+3 3.2 =
z 1 z + 5 z 6i—5
1 z dz
4. = 22gin - 5. = 6. %
flz) = 2sin 2 1@ = TohE Ty f CENEEESY
|z—1—i|=v2
2
1
7. ?{ %dz 8. f(t) = 8e % sin 3t + € cos 8t
22—
|z—2|=3 ¥ = —dx + vy,
1
9. F(p) = —4——7—— 11. 2 —
®) PP+ +2p+2 y'=-2-y,
10. 2" — 2/ =2, 2(0) = 0, 2/(0) = 1 z(0) =2, y(0) =3
Bapuant 9.
3+ 4
1. 2=-T7 2. z2=—-214+2v3 3.z =
z z 1+ \[ z % 13
ze* z—1 sin® 2z + 2
4. = 5. = 6. —d
1(z) sin z 5. f(2) 224+ 4 7{ 22 + 4m? N
|z|=10
324 —22345
7. # dz 8. f(t) = e *sin3tcos2t + t?sint
z
—1]=2 a' =Tz +y,
p
F(p) = —4—— 11. 2 —
9. F(p) pr— y = —2x — by,
10. 2" + 22’ + & = cost, (0) =0, 2’(0) =0 z(0) =1, y(0) =1
Bapuant 10.
51 — 1
l.z2=3% 2. 2=12i — 43 3.z =
z 1 z l V3 z 318
1 sin? z
4. = ctg? 5. = — 6. d
f(z) =cte”2 5. f(2) z2(z2+1) % Zc082
|z|=2
532241 ; f
7. 22724—'— dz 8. f(t) = 5% cos 3t cos 4t + 1 + t2e*
z
|o+1/2|=3 ¥ =—r—2y+1,
4p + 16p 8

10. 2" + 2/ = t2 +2t, 2(0) = 4, /(0) = -2 z(0) =2, y(0) =0
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Bapuant 11.
4— 61
1. z=14 2 z=3-3V3i R
2t —3
sin 3z 22+ 4 dz
4. =— 5. = 6.
/) 2(1 — cos 2) 5 f(2) (z—1)3 24 +1
|z—1|=1
7. % e 8. f(t) =t(e' +sht) — 2sin®2t
sSin 2z /
|z—3|=1/2 r ==Y,
p+3
9. F(p) = 47— 11. =
(p) P+ p2—2p Yy =2z + 2y,
10. 2" + 92 = cos 3t, (0) =1, 2/(0) =0 z(0) =1, y(0) =1
Bapuant 12.
3i+1
1. z=—6i 9. 2= —15i+5v/3  3.2= 1
4—2i
e —1 1 22
4. = 5. = 6. —d
1) sinz 5 f(2) -1 7{ sin? zcosz
|z]|=2
dz : 3,3t
7. —_— 8. f(t) = shtcos2tsin 3t + te
z(22+4) ,
lo—ij=3/2 T =z +4y,
1
9. F(p) = ——— 11. ! — —
(p) PR y =2z —-y+9,
10. 2" + 32 + 22 =1+t + 12, 2(0) =0, 2/(0) = 1 z(0) =1, y(0) =0
BapuanT 13.
49— 6
1 2=2 2. 2 = 5v2i — 52 3.z=6z+5
1 22 dz
4. f(z) = 5. f(2) = — 6
/) cos z 5 /) (224 1)2 ]{ z(22+1)
|z|=2
1—sinl t
7. j{ T g 8. f(t) = ) sin2t — e 3 cost
z
ls—1|=3 { = -2x+5y+1,
P’ =3
9. F(p) = ——5—— 11 ! —
®) p* +5p* + 6 y =r+2y+1,

10. 2" —x = cos 3t, z(0) = 1, 2/(0) = 1 z(0) =0, y(0) =2



Bapuant 14.
3—21
1. z2=-5¢ 2.2 =061 — 6\[ 3.z = Z‘
—6 — 51
1 e —1 2
4. = 5. = 6. - d
/) cos? z 5 /(2) 224z % 22(z—1) -
|o—1—i|=5/4
2 —i 4.2
- dz 8. f(t) = 3t'e* + e 'sin8t
sin2z - (z —m)
|21=1 a' =3z +y,
2p? —3p+1
9. F(p) 1 11 | = 52— 3y +2,
10. 2" 4+ 2/ +x = 7e¥, 2(0) =1, 2/(0) = 4 z(0) =2, y(0) =0
Bapuant 15.
_&—3
l.z=7 2.2=51+5 3.z
z z="5i+5V3 T
z+m 2+ sinz
4. = 5. 6.
/) zsinz 5 f) = 22+4z+5 2(z + 2i) dz
|z]=1
e —1 34t 2
7. —dz 8. f(t) =2tcos3t —tie +1—1t
z
|2+2|=4 ¥ =-3r—4y+1,
2
p
9. F(p) = ———— 11. I =
(p) P Yy =2z + 3y,
10. 2" — 9z = sint — cost, ©(0) = —3, 2/(0) = 2 z(0) =0, y(0) =2
BapuanTt 16.
7T—41
l.z2=-5 2. z2=—4v31 — 12 3.2 =
: 2= —AVE CES
1 sin 2z z(sinz + 2)
4 = 5. = —d
/) sin® z 5 /() (z2+1)2 7{ sin z -
|=—3/2|=2
-1
7 o8 ; dz 8. f(t) = ch3tsin®t — t'%!
l2|=1 ' =2x+8y+1,
2p+3
9. F(p) =4 11. f =
(p) PP+ 4p? + Bp Yy =3z + 4y,
10. 2" + 2’ — 22 =—2t — 2, 2(0) = 1, 2/(0) = 1 2(0) =2, y(0) =1
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Bapuant 17.
51+ 1
1 z=-2i 2. 2= 4+44/3i 3.z:21:3i
1 622 e?
4. = 5. = 6. d
/) er—1 5 f(2) 22(z—1) ]{ sinz
\ , l2=3|=1/2
2 3
7. 7{ %dz 8. f(t) =2 — 3t + tcos 5t + ¢ ' sin 3t
z
l2|=1/3 { ' =2x+2y+2,
2
p°—p+1
9. F(p) = ——— 11 I =
(p) s Y =4y +1,
10. 2" 422/ =2+ ¢!, 2(0) = 1, 2/(0) = 2 z(0) =0, y(0) =1
BapuanT 18.
. 67 — 8
1.2=6 2. 2=3vV2+3V2 3.2':3 5
-2
sin 2? z+1 e’ +1
4. = — 5. = — 77— 6. —d
IO =Ty B =goe Ty f{ PR
. l2=1/2/=1
22el/% — 1 9
7. f —dz 8. f(t) = shdtcos* 3t — t cos bt
z
j2]=1 X { a'=1+y,
p°—6
9. F(p) = ——— 11. ! =
P) = s y =4z +y+1,
10. 22" — 2’ = sin 3t, (0) = 2, 2/(0) = 1 z(0) =1, y(0) =0
BapuanT 19.
61 —1
1 z=—Ti 2. 2= —5+5V3i 3. 2=
3-8
2241 2 2(z—1)
4. =——= O. = 6. —d
/) (z —1)%(22+4) 5 J(2) (22 +1)2 7{ sinrz
) i l2=1/2/=1
1-2 3
7. ]{ % dz 8. f(t) = t%e" + 4€* cos 5t
l2|=1/3 ¥=x+4y+1,

p+5
(p—1)(P*—2p+5)
t
10. 2" + 22’ = sin > z(0) = -2, 2/(0) =4

9. F(p) =

11. y = 2z + 3y,
z(0) =0, y(0) =1



Bapuant 20.
Ti+4
12=-2 2= 23— 6i 3.z:2215
cos (22) 20 sin3z + 2
4. = 2 5. = 6. —d
/) 22 -1 5 J(2) (z—1)* ?{ 22z —m) -
|z—3|=10
5 _322+5 1
7. Zii—i—z dz 8. f(t) =t*cost — §t4e’2t + e’ sin 3t
z
l2l=1/2 a' =z +3y+3,
3p+2

27

10. 2" + x = sht, z(0) = 2,

l.z=4i
1 o1
4. f(z) = = —&—sm;
1—2%+324
7. % sz
|z—1/5|=2
2p> —4p + 8
9. F(p) =

(p =2 +4)

10. 2" 4 4a’ 4+ 20z = e, 2(0) = 0, 2/(0) = 1 z(0) =0, y(0) =
Bapuant 22.
5147
Lis 9. 2= —2—2 3.z:6;t2
sinmz
4. = — 5. = 6.
/) z(z —1)? 5 /(2) (z=3)2(z+5) 3 (z+5) z(
|z|=3
Zi 2
7. j{ e' + -~ dz 8. f(t) =1+ 2t> —shtcos4t
sin 3zt ,
|z]=1 { =z + 3y,
9. F(p) === 11. =g —
TR V=s-v
10. 2" = 32/ + 2z = €', (0) = 1, 2/(0) = 0 z(0) =1, y(0)

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

2(0)=1
Bapuant 21.
z=—3v3+3i
o
5. 0(2) =

8. f(t) = sh2tsin?3t —

2(0) =0, y(0) =

4— 8
31—1
cos? z+3
222—1—772

3.z =

|2|=3

3+tsint

1

¥ =—z+3y+2,

1

=0
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Bapuanr 23.
3i—5
loz=-3 2. 2= 6—2v/3i 3 5=
Z ’ v MY
COSTZ cosdz sin?z — 3
IR =Ty B T T 6. smz 2
1 (=12 +1) I (z —14)? ]{ 2t oms
|z+1|=2
1— 22+ 322 + 423 ‘
7. z—;ZQz +4z dz 8. f(t) = 2e~2sin 5t — t + ¢!
s ' =2x+3y+1,
5
9. Flp) = 11. P gy
v (p—1)(P* +4p +5) y' =4z — 2y,
10. 22" + 32’ + x = 3¢, 2(0) =0, 2/(0) = 1 2(0) = -1, y(0) = 0
Bapuanr 24.
21+ 8
e 2.2="5—5i 3. 2=
) Z ’ ' : —3—38i
cos (Kz) 5 ER
4. f(z) = 2% 5 f(y) — | N P4a43
f(z) (z—1)3 5. f(2) (z — 5)3 ]{ Sz (71 2) 2
|z|=m/2
Z _ o ‘ ;
7. f wdz 8 f(t) — €3t cost cos 3t + 5 -2 + te_t
z
|z—i]=3 2 = 3y n 2’
1
9. Flp) = 11. _
) (p—=2)(pP*+2p+3) y =z + 2y,
10. 2" + 4r = sin 2t, #(0) = 0, 2'(0) = 1 2(0) = —1, y(0) =1
Bapuant 25.
—47— 1
l.z=-6 2. 2=09i+3V3 3 5 3‘z :
Z J—
2z —sin 2z 241 (o 4 7)
4. -z =" 5 _ztz-1 et
1 22 +1) e (2= 1) 0 74 sinzg 2
[z—1|=3
425 =323 -1 [
o BT 1hs 8 p0) = Steosat — M 4 el sint
z
|z]=1/3 2 = —2 + "
2p+1
9. F(p) = P 11 y = 3

(p+1)(p*+2p+3)
10. 2" + 2/ — 22 =et, 2(0) = =1, 2/(0) = 0 z(0) =0, y(0) =1



() =0 (c— uucuo)
(xﬂ)/ — nxﬂ*l
(e7) = e

(@) =a"Ina

tgz) =
(tg ) cos?zx
1
(ctgz) = ——
sin® x
(shz) =chz

(utv) =u +

(w) = v'v + uw/
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Tabauma mpou3BOIHBIX

1 ==

(tnz) ==

, 1
" zlna

1
(arcsinz) = ——

(log, )

1—2z?
1
(arccosz) = ———=
V1— 212
(chz) =shz
(u—v) =u -

(u)’ w'v —uv’
v 2

Ilpunoxenue 1.

(:I:Z)/ =2

1 1
z) a2
(sinx) = cosx

(cosx) = —sinzx

tga) = ——
(arctg x) 22

1

tgz) = ———
(arcctg x) T

(cu) = cu' (¢ — aucno)



30

ITpunoxenwne 2.

Tabauma muddepennnanon

da)=0 (a w[wcno) de =d(z +a) dr = d(z — a)
1 T
dr = —d(—z) de = > d(bx) dr = bd (3)
1 dz 1
n _ n+1 B — _
a"dx —l d(z"t) . d(Inzx) dx . d(ax + b)
1., dx 1 dz
— — —_— = — — e 2
xdx 5 d(z?) - d <x> NG d (/)
e’dr = d(e”) cosz dr = d(sinz) p— d(tgx)
. 1 . . dx
a’dr = — d (a”) sinz dx = —d(cos x) —— = —d(ctgx)
Ina sin” x
\/% = d(arcsin x) % = d(arctg x) chzdr = d(shx)
d d
\/1f7 = —d(arccos x) 1 +xx2 = —d(arcctg x) shzdr = d(chx)
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Tabawnia nHTErpason

/Odm:C /dxz/ldx:x—i—C

1
d 2
/—I:ln|x|+0 /:de:x—+0
T 2
dx 1 dx
—=—+C — =2 C
x? x+ VT Vit
/e‘”dx:ewﬁ—c /a”dx: “ ic
Ina
/cosxdx:s,inx—l—C /sinxdx: —cosz + C
d d:
/ “Z =tgx+C /;C =—ctgx+C
cos? T sin” x
dx 1 x dx 1 r—a
———— = —arctg—+C —_—=—1 C
/:r2+a2 aarcgaJr /:):2—@2 2 T+a +
dx dx T
=hnlz+Va2+kl+C /7:arcsinf+0
/ 22+ k | | va?— x? a

/F’(:v) do = /d(F(r)) — F(z)+C

b
/udvzuv—/vdu /udvzuv

vdu

Se—

a
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ITpunoxenwne 4.

Tabnuia pasnokenuii B CTEMEHHBIE PSIIbI

B Oozn 22 23 o
e = Zoﬁ:l+z+5+§+...+a+..., 2| < oo,
00 227L+1
S z = Z(—l)m:
B =0 5 +Zs o1y S2n+ . ol <
TR Qnriy o e
o N ZQn 2’2 2’4 N Z2n
cosz = ;(—1) (Zn)!:1_j+ﬂ_”'+(_1) (2n)!+”" |z| < o0,
<o _9p41 3 5 2n41
z z z z
h = —_— = —+ =+ ...+ —F ... <
e ;(Qnﬂ)! gttt ey T Bl
S ZZn ZQ 24 Z?n
I = =14+4=+—=+4... <
chz ;(Qn)! totgt +(2n)!+ .z < oo,
“mim—-1)(m—=2)...(m—-n+1
n=1 '
m(m —1 m(m—1)(m —2) .
= 1l+mz+ (2| )22—1— ( 3?( )zd—i-...—i—
-1 —-2)... — 1
+m(m Jm=2)...(m=n+ )z”—|—..., meZ, |z <1l

n!

[TpuBeém HEKOTOPBIE YACTHBIE CJIyUIan MOCAETHEH HOPMYJIBL.

1

l—z+22 =24+ + (=D +..., |2| <1,

= l+z2+224+23+..+2"+..., |7 <L
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Tabsuia n300parkeHnii 1 OPUTUHAJIOB

Nsobpaxenne F(p) Opurunan f(t)
1
- 1
p
a
sin at
p2 + Cl2
p
cos at
p2 + Cl2
% e
p
a
sh at
2 — a2
p
chat
P2 — a?
a —bt
e 'sinat
(p+b)?+a?
p+b —bt
m e cosat
n! .
W t
2pa _
(pg T a2)2 tsin at
2 2
p°—a
(pg T ag)g t cos at
1 —bt
(p+b)? te
1 1
(P2 + a2)2 Tlg(sm at — at cos at)
n! n bt
(p _ b)n+1 t'e
71 dn
(1) ) f(0)
t
Fi(p) - Fa(p) / A folt — 1) dr

0
Besge B rabmune n € N, a € R, b € R.
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ITpunoxenwne 6.

Hekoropsie dbopMysibl TpuroHOMeTpuUn

sinz +cos?z =1

sinx cosT
tgx = ctgxr = —
cos T sin

2

2y —sin’x cos2z = 2cos’x — 1 cos2z =1—2sin’x

CcoS 2x = cos

sin2x = 2sinx cosx

9 1+ cos 2z .9 1 — cos2zx
cos*x = ——— sin®x = ————
2 2
: L. :
sinzcosy = 5 (sin(z —y) + sin(z +y))
1
cOsTCOSY = o (cos(x — y) + cos(z + y))

sinzsiny = 3 (cos(z —y) — cos(z + y))

ef —e .
shx = ———— — runepbosinueckuii cunyc

runepOOINIeCKii KOCHHYC

2
x —I
Chl’zi
2
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. Munagés B. C. Hauasa Boiciieit maremaruku. Usnarenscrso Jlans, 2013.
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