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L N3X—=2+7

(4\/2—x—\/2x+2)dx

11.10.

11.12.} —.
o (V2x+2 + 42 x)(2x+2)
flin o

e e

e jin+5+2
35 1+33x+5

JX+25
+

25) Vx+1

dx.

11.18. dx.

O Ly
—~~
>



(4\/2—x—\/3x+2)dx

| (Vaxr2+402—x)(3x+2)

5
2—X
11.21.j =7 2 dx.
3

11.23. I

64 (2+i/§)dx

1(€/§+2\/?+\/§)\/§

RCEIICE

0 6+x m
(4\/1—x—\/x+1)dx

(M+4\/ﬁ)(x+l)z'
(4\/2—x—\/x+2)dx

(M+4M)(x+2)z.

11.25.

11.27.

'—’c\

11.29.

O Gy —

11.31.

O Ly 1O

11.20 je@ ax
) (2+x)V4-x?

Bosdx+1

11.22. j

1/24(x+1) \/_
(4\/1 X — \/2x+1)dx

e !( V2x+ T+ 4= x)(2x+1)

4j_3 4\/’
16/15X VX

6 —~/x +x
\/_7x 6\/—

J 3+x)d
0 3+x \/9 NG

11.26.

11.28. j

11.30.

'—.w

3agava 12. BeryuciauTh OnpeiesIeHHbIE HHTETPAIbI.

16
12.1. j\/256 — x%dx.

12.3. .
j 25+x \/25+x2

V3 f2 dx
12.5. j 3
o)

1
12.2. IXZ\/I — x*dx.

2
12.6. j X1y
1

12.8. j—
0



1
2.9. j 3/2
0

12.11. j\/4—x2dx.
0

4
12.13. jx2\/16— x> dXx.
0
5
12.15. ij\/25 — x*dx.

12.17.

'[«/64 X’

x*dx

12.19. ! = )m

3 dx
12.21. j 3

1 (1+x2)
12.23.} x"dx .

o\(8=x)

12.25.

12.27.

12.29. j

12.10.

12.12.

12.14.

12.16.

12.18. j

12.20.

12.22. j
12.24.

12.26.

12.28.

12.30.

S e O
)
o
pad

4
e
2 x2dx

0 \/25— X2 .
4
j\/16—x2dx.

2\/_ X _2

16+x

dx.

4

5 X
3
I x*/9 — x* dx.
-3

4 dx

o J(16-%)




3agaua 13. Halitu HeonpeieIeHHbIE UHTETPAJIbI.

13.1. j“H\F
13.3. j“H\/_

1+\/_2
e

13.7. j3 (H%/XT) dx.

x*/x
’ 3/y2
139. 1;2\/)(— dx.

13.5.

X225 Xll

13.2. 13“1;L\2& dx.
J‘\3/1+\/_

13.4 T
X
136j (IJ:/[) dx.
X
2
3
(1+\/§)
13.8.I T dx.
13.10. j:{?
.
(1+i&)
13.12.j s dx.
13.14. j “1+
3(1+4/F)
13.16.I e dx.
4
5
(1+3x)
13.18.j o dx.
fi-
13.20. " dx.
13.22. j “12/_;7 dx.



3 1+ 5 X4
13.23. dex.
3
4(L+5x4)
13.25.] dx.
X25 X2
I (L+J_)d
13.27. X.
xx’
4 3 2
1300 [MLFNXT 4

xf

13.31.

fi-5)
x>3x

\M+J_

13.24.

13.26. j

T,
o

VI+J_

13.28. j

133oj

3agaua 14. Berancnuts miomany Guryp, OrpaHU4eHHbIX rpadukamMu GyHKIUHN.

y:(x_2)39
y=4x-8.

14.1.

=4-x7,
1437
y =X —2X

14.5.
x=0, x=1.

y=cosXsin’X, y=0,

14.7.
(0<x<7/2).

1
1497 T xJirlnx
x=1, x=¢.
y:(x+1f,
y> =Xx+1.

14.11.

y=v4-x>, y=0,

XN9 — y=0,

y:

*oexs),

y sinXcos* X, y=0,
14

( <x<7/2).

 Y=XNA=x, =0,

* (02x<2)

148 Y=Ve'-L y=0,
X

=In2.

y =arccosX, y=0,

14.10.
X=0.
y=2X—-X"+3,
14.12.
y =X —4x+3.



14.13.

14.15.

14.17.

14.19. y

14.21.

14.23.

14.25.

14.27.

14.29.

14.31.

y=xy36-x*, y=0,

(0<x<6).

y =arctgX, y=0,

x=/3.

Xx=4¢e’—-1, x=0,
y=In2.

X

1+J§’

14.14

14.20.

14.22

14.24

14.26.

14.28.

X =arccosy, X=0,

03x§2\/§).
y:XV4_X2> y=0,
(0<x<2)
- yoo
1+ cosX

X=x/2, X=-x/2.

y =cos’ Xsin2X, y=0,
(0<x<7/2).

X=4-y?,
x=yr-2y.

14.30.



3agaya 15. Belumciouts miomaan QuUryp, OTpaHMYCHHBIX JIMHUAMM,

YpaBHEHUSMH.
X = 44/2 cos’t,

{y = 2x/§ sin’t,

=2 (x=2).

X = 4 t—s1nt

y 41 cost

(0<x<8z, y=4).

15.5. | Y = 6sint,

(y=3).

X =16cos’ t,

=sin t

t
{x 2cost,
:

15.7.

Xx=6v3 (x=6+3).
x =3(t—sint),
y:3(1—cost),
y=3 (0<x<6z, y=3).
X:2\/§cost,

15.11. |y =3+/2ssint,
y=3 (y=3).

X =32cos’t,
15.13. |y =sin’t,

x=4 (x=4).

X
15.15. |y

y

6(t—sint),
6(1—cost),

6 (0<x<127z, y=6).

X =+/2 cost,
52, ly= 2\/§sint
(y=2).
X=16cos’t

15.4. |y =2sin’t,

X 2 —s1nt
y = 21 cost

=3 (0<x<4rm, y=3).

X =6cost,
y = 2sint,

Y= (yz\/_).

X = Sf 2 cos®

15.10. y = \/ESIIlt
= x>4

15.8.

=9 (0<x<l127, y>9).

X =8cos’t

X = 6t—s1nt
15.12. |y = 61 cost

x:3\/_ (x23\/_).

3aJaHHBIMHA



X =6cos’t,
15.17. |y =4sin’t,
x =23 (xzzﬁ).

X = 24/2 cos’t,
15.19 y:\/zsirft,

x=1 (xx>1).
X =1—sint,
15.21. |y =1-cost,
y=1 (0<x<27z, y=1).
X =9cost,
15.23. | Y =4sint,
y=2 (y=2).
X =24cos’ t,
15.25. |y =2sin’t,

x=9J§(x29Jﬂ.

x =2(t—sint),
15.27. |y = 2(1—cost),

y=2 (0<x<4r, y=2).

X = 2\/§cost,
15.29. |y =52 sint,
y=5 (y=5).

X =32cos’t,
1531, |y =3sin’t,

x =123 (xglzﬁ).

o
ol
{
L

|

15.26.

15.28. {
15.30. {

X—IO t—smt
y—10 1 cost
y=15 (0<x<207, y=15).

2c0st
y= 4\/§smt

(y=4).
X =8cos’t,

— 8sin’ t,

X>1

X 8 —smt

y= 1 cost
y=12 O<x<167r y>12)

X =3cost,
y = 8sint,

y:4J_(y24J».

X = 4x/§cos3t,

y =~/2sin’t,

x=2 (x=2).

X =4(t—sint),

y =4(1—cost),

y=6 (0<x<8z, y=6).



3agaya 16. Borumcnuth miomanu ¢Guryp, OrpaHHYEHHBIX JHMHHUAMH, 33JaHHBIMU B

IIOJIAIPHBIX KOOpAWHATAX.

16.1. r =4cos3p, r=2 (r22).

r=+3 = sl
. J3cosp, r=sing,
(0<@<7/2).

165 r=2coso, r:2\/§sin(p,
- (0<p<7/2).

16.7. r =6sin3p, r=3 (r=3).

I =coso,
16.9. r =+/2sin(¢p —7/4),
(-7/4<p<7/2).

16.11. r =6¢co0s3¢p, =3 (r23).

r=cos@, r=sing,
16.13.
(0<p<7/2).

16.15. r =cos@, I =2cos@.
16.17. r:1+\/§cosqo.

16.19. r :1+\/§sing0.

16.21. 1 =(3/2)cosg, r=(5/2)cosep.

16.23. r =sin 6¢.
16.25. r =cos@ +sin @.

16.27. r =2cos6¢.

16.2. r =cos2¢.

16.4. r =4sin3¢p, r=2 (r22).

16.6. I =sin3¢p.

16.8. I =cos3¢p.

I =sing,
16.10. r =2 cos(p — 7/4),
(0<@p<37/4).

16.12. r =1/2 +sin g.

r =2 cos(p—17/4),
16.14. r =2sin (¢ — 7/4),
(7/4< @ <37/4).

16.16. r =sing, I =2sing@.

16.18. r =1/2+ cos .

16.20. r =(5/2)sing, r=(3/2)singp.
16.22. r =4cos4g.

16.24. r =2cos@, I =3cosg.
16.26. I = 2sin4¢.

16.28. I =cos@ —sin .



16.29. r =3sing, I =5sing. 16.30. r =2sin@, I =4sing.

16.31. r =6sin@, I =4sing.

3agava 17. BeryMciauTh IIUHBI IyT KPUBBIX, 3aJaHHBIX YPABHEHUSMU B MPSAMOYTOJIBHOM

CUCTEMC KOOpAHHAT.

x> InX

17.1. y =Inx, J3 <x <A1, 17.2.y:?—7, I1<x<2.

17.3. y =+/1-x* +arcsinx, 0<x<7/9. 17.3.y:1n2i, J3<x<A8.
X

17.5. y=—Incosx, 0<x<7x/6. 17.6. y=e"+6, Inv8 <x<In+/15.
17.7. y:2+arcsin\/§+m, 1/4 <x<1.

17.8. y=1n(x2—1>, 2<x<3.
17.9. y =/1-X? +arccosx, 0<x<8/9. 17.10. yzln(l—xz), 0<x<1/4.
17.11. y=2+chx, 0<x<I. 17.12. y=1—-1IncosXx, 0<x<7x/6.
17.13. y=e*+13, Iny/15 < x<In~/24.
17.14. y=—arccos\/;+m, 0<x<1/4.
17.15. y=2—¢*, In/3 <x<In+8.
17.16. y=arcsinx—ﬂ, 0< x<15/16.

17.17. y =1—-Insinx, 7z/3<x<7/2. 1718. y=1-In(X’ -1), 3<x<4.

17.19. y =X — x> —arccos~/X +5, 1/9<x<1.
17.20. y = —arccos X +v1-x*> +1, 0<x<9/16.

1721. y=InsinX, 7z/3<x<7z/2. 1722. y=In7-Inx, /3 <x<+/8.
17.23. y=chx+3, 0<x<l1.

17.24. y =1+arcsinX —+/1-x*, 0<x<3/4,

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



17.26. y =¢*+26, In+/8 < x<In+/24. 1727 y=371¢

+3, 0<x<2.

17.28. y =arccosVX —VX—X* +4, 0<x<1/2.

17.29. y=¥, 0<x<2. 17.30. y=¢*+e, In/3 < x <In+/15.
l-e"—¢™*
17.31. sz, 0<x<3.

3agaya 18. Bpruumcnurs IMHBL QYT  KPHMBBIX, 3aJaHHBIX IMApaMETPUYECKUMH

YPAaBHEHHSIMH.
X:5(t—sint), X:3(2cost—cos2t),
18.1. {y:S(l—cost), 18.2. {y:3(2sint—sin2t),
0<t<wr. 0<t<2rm.
X=4(cost+tsint), X:(t2 —2)sint+2tcost,
18.3. {y=4(8int—tCOSt), 18.4. y:(2—t2)cost+2tsint,
0<t<2r. 0<t<r.
{X=100083t, {X:et(cost+sint),
18.5. | y=10sin’t, 18.6. y=e‘(cost—sint),
0<t<zx/2. 0<t<r.
1
{X:3(t—sint), | XZECOS'[—ZCOSZ'[,
18.7. y:3(1—cost), 18.8. y:lsint—lsinZt,
w<t<2r. 2 4
72 <t <27/3.
X =3(cost +tsint), Xz(’[2 —2)sint+2tcost,
18.9 {y=3(sint—tcost), 18.10. y=(2—t2)cost+2tsint,

0<t<rx/3. 0<t<rx/3.



X = 6¢os’ t,

y =6sin’t,

X =2,5(t—sint),
y =2,5(1—cost),

w/2<t<n.

x = 6(cost +tsint),

{y 6(sint —tcost),
0<t<r.

X =8cos’t

18.17. y 8sin’t,

y (1 cost),
2<t

X= cost+tsmt)

18.21. |y = 851nt tcost)
0<t<r/4.
X =4cos’t
18.23. |y =4sin’t,
w/6<t<rx/4.
X:2(t—sint),
18.25. |y =2(1—cost),
0<t<rx/2.

x =2(cost +tsint),
18.27. |y =2(sint —tcost),

0<t<rx/2.

= cost+s1nt)
18.12. |y =¢' cost—smt)

w/2<t<r.

X =3,5(2cost —cos2t),
y =3,5(2sint —sin2t),
0<t<rx/2.

18.14.

X = t —2 sint + 2t cost,

18.16. |y =(2— '[2 cost + 2tsint,

0<t<rz/2.

=¢'(cost +sint),

18.18. |y =¢'(cost —sint),
0<t<2xr.

2 2cost — cos2t)

i
e
"
e
I b
e
e
-
"

0<t<rx/3.

s1nt + 2t cost,

18.22. |y = cost+2tsmt,

0<t<L 2.
cost+s1nt)
18.24. | y =¢'(cost —sint),

0<t<37z/2.

X =4(2cost—cos2t),
y= 42smt—sm2t)

0<t<r.

18.26.

X = t —2 sint + 2t cost,

18.28. |y —(2— '[2 cost + 2tsint,

0<t<L3r.



X=2cos’t, Xzet(cost+sint),
18.29. y:2sin3t’ 18.30. y:et(cost—sint),
0<t<rx/4. w/6<t<7z/4.

=(t2 —2)sint+2tcost,

1831 |y — (2—t2)c0st+2tsint,

0<t<r.

3agaya 19. BpruucnuTe IIWHBI OyT KPUBBIX, 3aJaHHBIX YPABHEHHUSMHU B MOJSPHBIX

KOOpMHATAX.

19.1. p=3e**, —x/2<p<n/2. 192. p=2e*"?, —z/2<p<n/2.
193. p=~2¢’, —7/2<p<z/2. 194. p=5e", —z/2<p<r/2.
19.5. p=6e2", —x/2<p<7x/2. 19.6. p=3e*"*, 0<p<7x/3.

19.7. p=4¢e*, 0<p< /3. 19.8. p=+2¢?, 0<p<x/3.

19.9. p=5¢*", 0<p<x/3. 19.10. p=12e"", 0<p<x/3.

19.11. p=1-sing, -7x/2<@p<-7x/6. 19.12.
p=2(l-cosp), —w<p<-z/2.
19.13. p=3(1+sing), —-7/6<@<0. 19.14. p=4(1-sing), 0<p<x/6.

19.15. p=5(1—cosp), —7/3<p<0. 19.16. p=6(1+sing), —7/2<p<0.
19.17. p=T(1-sing), —-xz/6<p<x/6.

19.18. p= 8(1 cosp), —27/3<p<0.

19.19. p=2¢p, 0<@p<3/4. 19.20. p=2¢p, 0<@p<4/3.

19.21. p=2¢p, 0<@p<5/12. 19.22. p=2¢p, 0<@p<12/5.

19.23. p=4¢p, 0<p<3/4. 19.24. p=3p, 0<@p<4/3.

19.25. p=5¢p, 0<@<12/5. 19.26. p=2cosp, 0<@p<r/6.
19.27. p=8cosp, 0<p<rx/4. 19.28. p=6¢cosp, 0<¢@<rx/3.

19.29. p=2singp, 0<@<7x/6. 19.30. p=8sing, 0<@p<rx/4.



19.31. p=6sing, 0<@p<x/3.

33[[3‘[3 20. BeUHCIUTH 00BEMBI TCJI, OrPaHNYCHHBIX ITIOBECPXHOCTAMU.

2

20.1.%+y2=1, z=y, z=0 (y=0). 202.z=x"+4y>, z=2.

2 2 2 2 2

20.3.X—+y——22=1, z=0, z=3. 20.4.—+y——z—=—1, z=12.
9 4 9 4 36
2 2 2

20.5.X—+y—+z—=1, z=1, z=0.
16 9 4

206. X*+y* =9, z=y, z=0 (y=0).

2

20.7. 2=X"+9y*, z=3. 20.8.%+y2—22=1, z=0, z=3.
2 2 2 2 2 2
200. 24 2 _ 4 ;=16 2010 =+ 12 1 722, z=0.
9 16 64 16 9 16
Xy 2 a2
20.11.?+7=1, z=y/3, 2=0 (y=0). 20.12. 2 =2x>+8y’*, z=4.
2 2 2 2 2
2013 24 Y 221, z=0, z=2. 2014 24X E 1y 7=12.
81 25 36
2 2 2
20.15.—+y—+z—:1, z=3, z=0
6 9 36
X2 y2
20.16. ——+2—=1, z=y/3, z=0 (y>0).
3 16
X2 y2
20.17. z=X>+5y*, z=5. 20.18.3+7—22:1, 2=0, z=4.
2 2 2 2 2 2
2019. 2 4+ 2 4 7=20. 2020 2+ Y 2 1 7=4, z=0.
9 25 100 16 9 64
20.21 L L z=-L, z=0 (y=0). 20.22. z=4x>+9y*, 7=6
27 25 NE)
2 2 2 2
20.23. x2+y——22:1, z=0, z=3. 2004 24 Y~ =—1, z=20.
4 25 9 100



20.25.X—+y—+z—=1, z=95, 7=0.
16 9 100
X, y
2026, —+y =1, z=—F, z=0 >0).
Y 5 (y=0)
X2 y2
20.27. 7 =2X>+18y*, z=6. 2028. —+-——7"=1, z=0, z=2.
25 9
2 2 2
2020 X Y Ty g 2030, 2+ + L _1 726, 7=0.
16 9 64 16 9 144
20.31. — y_ —:1, z=7, 7z=0.
16 9 196

3agaua 21. Beruucants 00beMbl TEN, 00pa30BaHHBIX BpallleHUEM (QUTYp, OTPAaHUYCHHBIX
rpapukamu GyHkuuii. B Bapumantax 1-16 ock Bpamenus OX, B Bapumantax 17-31 ocb
spamenus OY .
21.1. y=—X>+5x-6, y=0. 212.2X=X> =y =0, 2x* —4x+y=0.
21.3. y=3sinX, y=sinX, 0<x<r.

21.4. y=5cosX, Yy=cosX, Xx=0, x=0.

21.5. y=sin’X, X=x/2, y=0. 216. x=3y-2, x=1, y=1.

21.7. y=xe*, y=0, x=I. 218. y=2X—X>, y=—X+2, x=0.
21.9. Yy =2X—X>, Y=-X+2. 21.10. y=¢e™, y=0, x=0, x=I.
2111 y=x>, y>—x=0. 21.12. X2 +(y-2) =1.

21.13. y=1-x>, x=0, x:\/ﬁ, Xx=1. 21.14. y=Xx>, y=1, x=2.
2115, y =%, y=+/x. 21.16. y =sin(zx/2), y=x.

21.17. y =arccos(X/3), y=arccosX, y=0.

21.18. y =arcsin(x/5), y=arcsinx, y=rx/2.
21.19. y=x>, x=2, y=0. 2120. y=X"+1, y=%X, x=0, y=0.
21.21.y:\/ﬁ, y=0, y=1, x=0,5. 2122.y=Inx, x=2, y=0.



2123, y=(x-1)", y=L. 21.24.

y’=x-2, y=0, y=x’, y=1.

2125. y=X, y=x>. 21.26. y =arccos(X/5), y=arccos(x/3), y=0.
21.27. y=arcsinX, Yy=arccosX, y=0. 2128 y=X"-2x+1, x=2, y=0.
2129. y=Xx', y=Xx 21.30.

y =arccosX, Yy =arcsinX, X=0.

2131 y=(x~-1), x=0, x=2, y=0.

3agaua 22
Bapuantsi 1-10

Breraucnuts cuily, C KOTOpOﬁ BOJa MOaBUT Ha IUJIOTHHY,

CeueHue KOTOpoil mmeeT popMy paBHOOOUHOM Tpameuuu (puc. 2). e §
IlnotHocts Boxmel P =1000 kr/M’, yckopenue cBOGOIHOrO ;
nagenus § monoxuTh paBHbiM 10 M/

VYV ka3aHue. [lapnenue Ha riyOuHe X paBHO pQX. Puc. 2

221.a=4,5m, b=6,6 M, h=3,0 M. 222.a=4,8m, b=72mM, h=3,0m.
223.a=51m, b=78M, h=3,0 M. 224.a=54m, b=8,4mM, h=3,0m.
225.a=5,7m, b=9,0m, h=4,0m. 226.a=6,0m, b=9,6 M, h=4,0 m.
227.a=6,3m, b=10,2Mm, h=4,0m.

228.a=6,6 M, b=10,8M, h=4,0 m.
229.a=69M, b=11L4M, h=50mMm.

2210.a=7,2m, b=12,0Mm, h=5,0m.

Bapuantsr 11-20

Onpenenuth paboTy (B KOYJSAX), COBEPIIAEMYIO IPU MOJBEME CIYTHHUKA C

noBepxHoctH 3emin Ha Bbicory H kM. Macca cnyrauka pasma M 1, paguyc 3emin



R, = 6380 xm. Yckopenne cBo60aHOrO mafeHnst § y MOBEPXHOCTH 3eMIIH MOJIOXKHUTH PABHBIM

10 m/c’.

2211. m=7,0T, H =200 kM. 22.12. m=7,0T,
22.13. m=6,0T, H =300 k™. 22.14. m=6,0 T,
22.15. m=5,0T, H =400 xm. 22.16. m=5,0 T,
22.17.m=4,0T, H =500 xm. 22.18. m=4,0 T,
22.19. m=3,0T, H =600 xm. 22.20. m=3,0 T,

Bapuants 21-31

[unuHap HaMoJHEH ra3oM Moj aTMOC(EpPHBIM J1aBJICHUEM
(103,3 «Ila). Cuuras Ta3 wuAcaNbHBIM, ONpPENETUTH padoTy (B
JOKOYJISIX) NpU  H30TEPMHYECKOM  CKaTUM  Ta3a  TOPIIHEM,
rnepeMecTUBIINMCS BHYTph IMIMHApa Ha N M (puc. 3).

V kas3auue YpaBHenue cocrosuus raza PV = const, rae

P — nasnenue, V — o6beM.

2221. H=0,4M, h=0,35Mm, R=0,1mMm.

H =250 km.
H =350 xm.
H =450 xm.
H =550 xm.
H =650 xwm.

]

Puc. 3

2222. H=0,4Mm, h=0,3Mm, R=0,1Mm.

2223. H=0,4Mm, h=0,2M, R=0,1M.

2224.H=0,8M, h=0,7Mm, R=0,2 m.

2225.H=0,8M, h=0,6 M, R=0,2 m.

2226. H=0,8M, h=0,4M, R=0,2Mm.

2227. H=16m, h=14m R=0,3Mm.

2228. H=1,6 v, h=1,2M, R=0,3m.

2229. H=1,6 m, h=0,8 M, R=0,3 M.

2230.H=2,0Mm, h=15M, R=0,4 m.

2231.H=2,0Mm, h=1,0Mm, R=0,4 m.
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