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SAJIAHUE 1

Haiitu obnacts onpesesienusi GyHKINN U K300PA3UTh €€ HA ILJIOCKOCTH:
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3AJAHUE 3

Ucnionways nousitue auddepennuaia GyHKINNA, BBIYACIUTH TPUOJINKEHHO,

1. arctg %0,2982’ 2. arccos %, e V/(0,02)3+(1,97)°
0,02

4. (1,98)%-(2,03)*, 5. (0,98)%0% 6. sin W

7. (0,032 +(0,97)%, 8. /(0,97)3 +(0,02)5, 9. (1,04)%0®

10. (0,98)% - ¢ 001, 11. cos62° - sin5Y, 12. sin0,02 - %07

13. ¢0s0,09-e %% 14, sin0,08 - %%, 15. cos0,09 - "%

16. /1,03 e 0%, 17. /1,09 - 08 18.  {/sin0,03 - €202

19. $/c0s0,08-e %02 20. {/sin0,01-¢7%7  21. {/cos0,02-e%0®

22. {/8,03-c0s0,08, 23. /32,05-sin0,02, 24. {/sin0,03 %%

3AJIAHUE 4

WccnenoBars GyHKIINIO HA HEIPEPBIBHOCTH, HAWTH BCE TOUKHU pa3pbiBa OyHK-
NN, YKa3aTh TOYKN YCTPAHUMOI'O Pa3pbIBa:

nry g esinl, y#0
e I e R >={ v 7
_ 1
3. flzy) =< *° vLy#0 4. { tg ij’ vy # 0
0, y=20 0, zy =10
emy? _1 Vity-1
5. fwy)={ Fo WEO g v U7
07 y—O 3 y—O
eac_ey sinx— Slny
— am_y#o y L — 0
v f(%y):{ xOy r—y=0" :{ x—zfo
etv—1
0 = 0
9. f(q:,y):{ z?i ) xy7_é ’ 10 :{xsmmy, Ty #
) Yy = ) acy—O
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25.
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o 0Dy 16 flay) = sign(l— x|~ [y))
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2 t 0
ot WAO ey (a4 y)
m, zy =0
e gin ¥ 0
o ’xy%o 20. f(a,y) = 2%y - In(1 +2%y)
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3AJJAHUE 5

CymectBytor jin y byHKIun f 9acTHbIE IPOU3BOIHBIE B HYJIE, €CJIA CYIIECTBY-
IOT, TO BBIYUC/IUTD UX U UCC/IE0OBATEL JAHHYIO (pyHKIMIO Ha TuddepeHnnpyeMocThb
B HYyJIE:

L fley) =y 1+ Va? 2. flx,y) =y +cos v/ad + ¢
3. f(z,y) = arcsin(wy + 22 + 32) 4. f(z,y) = arcsin v/0,5 + xy
5 f(x,y>={ I 6. flay) = VT4
_ m237x327 (z,y) # (07 0) _ 5
7. flzy) { +(iy (z.4) = (0.0) 8. flz,y) = VaS+y°
zly|
9. [flzy)= { ar Y70 f,y) = Vlay|
0, ($7y) - (070)
| wy S () #(0,0) s
1. f(z,y) = { ¢ (z.4) = (0.0) 12. f(z,y) = VIz|"yl?,
13. f(z,y) = { e ? YEO g flayy) = e Vil
b y =
15. f(z,y) :{ rorecos [l £ 401 ) - o VT
0, z=0
17. f(q:,y):{ M’ x#0 18. f(q:,y)zeg\/ le+yl
0, =0
19. f(z,y) = { w z#0 20. f(z,y) =ye V°
0, =0
2. fla,y) = { e:}_l’ iig 22. f(z,y) = 2y/T +y
coszy—1
23 f(x,y>={ v v70 2. flry) = i1+ Vi
0, y=0
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f=2u+v, z=u+Inv, y=v—Inx
f=sinv, x=cosu- cosv, y =sinu - cosv
f=ud+v3 z=u+v, y=u?+0>
f=u?+0v%, x=u+tv, y=ud+03
f=sinu+sinv, x =cosu, y = cosv
f=Ilnu+nv, x=u+v, y=u?+ v
f=u?+0v% r=ucosv, y=vcosu
f=uwv, x=wucosv, y =vcosu

f=cosu+cosv, z=c¢e" y=u’+0>

L f=u 400, x=ud 03, y=2u+5v
. f=uw, z=¢e“4+usinv, y=e* —wvsinu
. f=u+v, x=e€"sinv, y=-e"cosv

. f=e¥+€Y, x=usinv, y=vsinu

f=uv, v =0,5u?+v?), y=0,5(u?—v?)
sin(u — v), x =sinu + cosv, y = cosu + sinv
= (u—v)? x=vcosu—ucosu, y=vsinu —usinu

)2, T =vsinu +usinv, y =ucosv + vcosu
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v, T=e¢e

22, r=tgu,y = tguv

cosv, y =e’sinu

=u+2v, x=ulnv, y=vlnu
=u?+v% z=¢€"lnv, y=e’lnu

v, x =sinu-Ilnv, y =cosv-Ilnu

+v,2 = In(u?® +v?), y =sinu + cosv

T T T S S

u
u
U
=u?+v% z=ulnv, y=vlnu
U
u
U
U

2402 z=In(u?+v?), y=ecosv
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z/y
e *Y

3. Floy) = / (& + yt) F(b)dt,

z/y
zy

5. F(z,y) = /exytf(t)dt,

z/y

11. F(z,y) = /exy%f(t)dt,

13. F(z,y) = /(x2+yt2)f(t)dt,
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$2y

Flz,y) = / (x + ty) F (D)t

Y

e’y

F(z,y) = / (2 + ty) f (1)t

e®

F(z,y) = /sin(q:yt)f(t)dt
F(z,y) = / sin(zyt) f(t)dt

"
me:/mmth

zy

xT

e®

F(z,y) = /(x +yt) f(t)dt

xeY

e®

F(z,y) = /sinz(mt)f(t)dt
y

z/y
/xeytf(t)dt

Ty

lr(xvy)::



y/z x/y

17. F(z,y) = /eyt+xf(t)dt, 18. F(z,y) = /(mt + y2t) f(t)dt

z/y Ty
T T
19. F = ——=—dt, 20. F =
0. Pl = [ {1 0md 0. Faw = [0
z/y Yy
Ty e®
21. F(x,y) = / e~ WHf(t)dt, 22. F(x,y) = /ln(l + 2%y %) f(t)dt
z/y zy
7w T rwe
e
23. F(z,y) = T 22 dt, 24. F(x,y) = T
z/y zy

3AJJAHUE 8

BBO,ILH HOBBI€ II€PpEMEHHDBIEC, Hpeo6pa3013aTb CJIEAYIOIINE YPpaBHEHUA:

Loy (z) + (22 —ay(z)y' () = 0, y = tx, y = y(t)

1
2.y (z) + 2xy(z) = 20%3(2), u=—, u=u(x)

)

1

3. (zy(2) + 2%y (@)) "y (@) =1, u= g u=ul@)

72
4 zy(z) —y'(2) +ay(z) =0, t= 7, y =y(t)
5. 2%y (x) + 3wy (z) +y(z) = 0, x =, y = y(t)
6. 2%y" () + 22%y"(x) — ay/(x) + y(z) =0, t =Inz, y =y(t)
7. ay(e) + 24/ () — wy(e) =, y = =, u=u(e

1
8. aty’(e) —y(a) =0, y ==, x =2, u=u()

7 2 / u
0. (&) + 25/ (@)~ y(e) =2 y= L u=ula)
1

10. xty/(x) + 223y (x) + y(z) =0, z = Y= u= u(t)



11. 22y (x)dzy' (z) + y(z) =0
12. (1—22)y"(z) — 2y (z) +y(x) =0, x =sint, y = u, u=u(t)

1
13, yy"(z) — 3y (z) = 1, y = —, u=u(x)

2
14. y"(x) + i '"(z) + @)
1
15. aty"(w) + 227 (z) —y(w) =0, 2 = -, y = w,u = u(t)
16. z%y(z) + 222y

18. z4

(z) (
17. o4y (z) + 222y (z
y' () (
19. 2ty (z) + 222y (z) — y(=
y"(x)
y'(z)
()

20. 2%y (z)dxy' (z) + y(x) =0, v =Int, y=u, u=u(t)

21. 22y (2)4xy' (z) +y(z) =0, x =13, y = u, u = u(t)
1

22. 22y’ (z)dxy (z) + y(x) =0, x = 2 Y= u= u(t)

[Tpunsie v 3a HOBYIO byHKIMIO v(Z,y), MPeodOPA3OBATH yPABHEHUSI:

0 ou d%u
23, — (2272 )—225— =0, v =
3 g (P5) g T
0%u ou  Ou
24. — -+ — = = (z —
ou ou Ou
2 ., — —_ _— = — = Ty
g Oxdy + ox + oy t w=ve
SAJTAHIE 9

[IpunsiB u,v 3a HOBBIE HE3aBUCUMBIC IIEPEMEHHBIE, TPEOOPA30BATDH CJIEYIO-
e ypaBHEHUS

l. x— —y— =22, x=ucosv, y=usinv

10



10.

11.

12.

13.

14.

15.

16.

17.

(%)2+<g_;)2: 1, z=uwv, y=0,5u?—v?)

0z 0z
ya_xa_y
(%)24—(2—;)2: 1, x=wucosv, y=usinv

x%+ 1+y2%:xy, u=Inz, v=In(y+ 1+ y?)
x Y

=In(z+y), u=In(z+y), v=y

11



0 0
18. (1:+y)—z—(x—y)—Z:O, u=In(y/2? + y?), v:arctgg
ox oy x
0z 0z =« Y
19 10— 4y— ==, u=2r—2% v=—2
9 m8x+y8y S’ U T —2z% v ~
0 0 1
20. x2a—;+y28—2222, u:m,v:i
0z 0z
21, t— —y— =Inzy, u=x—y, v = arctgxy
ox oy
0z 0z Y
2. r= —y =0, u=ay, v="
. yay ), USTY, V=
0 0
23. x—z—y—Z:O, u=z+vy, v=2a?+y>
ox oy
0z 0z
MU, g —y =0, z=e" y=¢
T yay , r=¢" y=e
0z 0z
25, x— —y—=0, x=VuP4+v?, y=x+y
ox oy
3AJTAHUE 10

BrimucaTs wieHb! 10 BTOPOro mopsiika BKIIOUUTEILHO (hopMysibl Teiiopa st
dbyuknun f(x,y) B OKpeCTHOCTH 3aJIAHHON TOYKU:

1
1. . (2,1), 2. Ity (2,2)
r—y
3. arctgg, (1,1), 4.  sinz-cosy, (xo,Yo)
Y
14z
5. arctg ——, (0,0 6. sinz-lny, (0,e
8Ty (0,0) y, (0,€)
=Yy
7. t 0,0 8. Y 2
arc g1+xy7 ( ) )7 x ) (67 )
9. arccosg, (1,2), 10. e (1,1)
Yy
11. In(1+2% -9, (1,1), 12, 3/2—xy, (1,1)
1 1
13. . (1,1), 14. , (0,1)
1+ 2y 1—ay

12



22—y

X
15. In(1+2), (1,1), 16. . (0,1
( J (1,1) " (0,1)
17 242 1), 18. Vi—z—y, (1,2
Y X
19. In(y+vI+az), (0,0, 20. ev, (0,1)
21, In(xze’ +ye®), (0,1), 22. /8—z—y, (0,0)
23. yesmT (0,1), 24. xzcos(zy), (1,0)
3AJAHUE 11

Haiitn Touku JIOKaJIBHOIO 3KCTpeMyMa Dy HKITHH:

11.

13.

15.

17.
19.

21.

23.

e (z +y* + 2y),
$2y3(6 - = y>7
32% — 22\/y +y — 8,
1 1
81(= + =) =(2? + 2y + ),
r oy
XT3 (822 — 62y + 3y?),
zy?(1 — 2z — 3y),
9 5 8 4
T try+y + > + &’
222 (1 — 22 — 3y),
z? — %+ 267:”2,

xy\/12 — 422 — 92,

13

xyz(2—x —y— 2)
4. zy*(12 -z —v)
6. V(5 —2a+ Y)

8. Try _ Ty
Y
10. ot + y* — 222 4 day — 242

12. (222 — y2)ex2_y2

223 + 522 + y2 — :cy2
z 2

xr Yy z

18. 2% — (y —1)3 — 3zy?

20. z? +y* — 32In(xy)

8

x

14.

16. x+

X
22. y+ -+
Y

1
108Inz — 2y? + -y

24.
3



3AJIAHUE 12

Haiitu yciioBHBIE 9KCTpeMyMbl (DYHKITAN:

11.

13.
15.

17.

19.
21.
23.

202 + 32 + 422, x+y+2=13, 2. zyz, 22+y2+22=3
xy + 22z + 2yz, xyz = 108, 4. ©—y+ 2z, x2+y2+222:16
2 2 2 4 9
r—2y+2z x*+y"+2°=9, 6. z+y+z, —+-—+-=1
z
1 1 1 1 1
202 + 12zy +y?, 2?2 +4y> =25, 8 —+ -, S+ 5=z
T Yy Y 8
2 2 2 _ 2.3 _
4”4+ 9y + 1627, x+y+2=1, 10. xy°z>, v+y+z2=12
1 1 1 2, 22
r+y+z, —+-+-=1, 12, z2yz, —+y " +—=1
r Yy =z 4 9
222 + 6zy — 3y, 22 +y? =1, 4. 204y—z, 2?2 +y? +222 =22
Yy, :U3+y3—xy:0, 16. zyz, x2+y2+z2:16
z? 22
4 + 3y, x? +1y? =25, 18. 22 + 92 + 2%, Z+y2+§:1
cy+yz+zz, 22 +y?+22=1, 20. 2z+3y+4z, 2+ +22 =4
m2+y2+z2, 20 + 3y + 4z =22, 22. zxyz, xy+yz+ 20 =38
zyz, T +y—+ 2 =25, 24. br+Ty+3z, x>+ P +22=9
3AJTAHUE 13

Haiitu nanboJibiiee u HauMeHbIIEe 3HAYCHUS (1)YHKU,I/II/I Ha 3aJJaHHOM MHOZKE-

CTBe:

1. a2y — 2%y — 0,522, 0<2<1, 0<
2?2+ 32 —x+18y—4, 0<x<
22 +3y2 —3zy, 0<2<2, 0<
28+ 98 — 322 + 62y — 3y%, 0<y
cosx-cosy-cos(x +y), 0<x<
vy +yz +zz, 24+ y? 4+ 2% <a?

SIS



T.x+y+z P+yt<z<1
8. 2sinz + 2siny +sin(z +y), 0 <z <

(@)
A
b | 3

Y <

9. 224+’ —ay—xz—y, 20, y=>0, z4+y<3

10. (z+vy)e™, —2<z+y<1

11 y* — 2%, 22 +42<9

192. (y2_$2)e1—x2+y2’ 22 + 42

13. z+3y, z+y<6, x+4y

14. 3+2xy, 4<22+94*><9

15, 2y(6—z—y), z+y<12, 220, y >0

16. z+4 |z —y|, |z| <1, |yl <2

17 22+ 2+ 22, ot 4yt 424 <1

18. (z—4)2%+(y—3)% y=>2% y<4

19. e* V—z—y, 2+y<1l,z2>20, y=>0

20. 2224+ 3y%, z+y <8,

21, z—y+z, x?4y?+ 22

22, x+y+eY, rx4+y<l,

23. 22 —-29% x4+y<l1, y—

24. 2% + 9% — 122 + 16y, = >

25. 22—y’ +ay, 3w+4y<12, >0, y >
3AJTAHUE 14

Hamnucarp ypaBHeHne KacaTejbHON IIJIOCKOCTH K ITOBEPXHOCTH KOTOPast HapaJi-
JIeJIbHA JAHHOH IJIOCKOCTH:
L 22422+ 22=1, 2—y+22=0

2. P4ay+az=1, z—y+22=1
3. 42?2 +6y? + 422 +4x2 —8y—42+3=0, z+2y=0
4, z=4x —axy+y?, 4dr+y+22+9=0

15



Ha moBepxmocTn HaiiTu Bce TOUKHU, B KOTOPBIX KacaTelbHasl MIOCKOCTh MapaJl-
JIeTbHA OJTHOM M3 KOOPJWHATHBIX TLIOCKOCTEI:

5. 224+ y? + 22 —6y+4z =12
6. 22 +y?—22-22=0
7. 22 + 2% + 322+ 20y + 202 +4yz =8
Hamnucars ypaBHeHne KacaTe/JbHON IJIOCKOCTH K IMOBEPXHOCTH B Touke M.
8. x=¢€e"+usinv, y=e€e" —ucosv, z=uv,
My = (x(ug,v0),y(uo, vo), x(ug,vg)), up =1,v9 =7
9. z=wcosz, y=usinv, z=wv, My = (x(ug,v0),y(uo, vo),x(ug, vo)),
7r
ug =1, vg = 1
10. z=u+v, y=u?+v% z=u+03,
My = (z(uo,v0), y(uo, vo), x(ug, vo)), ugp =1, vo =2
1. 22+ 93+ 28 +ayz=0, My=(1,-1,-1)
12. zy+yz+zz=a3+y>+23, My=(1,1,1)
13. 2+ 9% —3z2=3, My=(1,4,2)
14, 28 +y'3 4523 =7 My=(1,1,1)
15. 2+ + 23 +ay+az+yz=1, My=(1,0,0)
16. 32% —dyd2 + 4220y — 4232 +1=0, My=(1,1,1)
17. 4422+ 2+ 22 =2 +y+2z M= (23,6)
18. (22 —a®)wyz =5+1vy°, My=(1,1,2)

19. 2? =m-arctg ¥, M= (1,1, g)

20. 325 — 4Bz + 422203y — 423z +1=0, My=(1,1,1)
21. ot — e+ 2220y — 22— 1=0, My=(1,1,1)

22. ot 4 dyPr 4+ 4222y —823r —1=0, My=(1,1,1)
23. 13z — 4932 — 6222y — 4232 +1=0, My = (1,1,1)
24. Txd —bydz + 4220y — 4232 —2=0, My = (1,1,1)

16



25. 3zt — 4323 + 4222y — 423z +1=0, My=(1,1,1)
3AJIAHIE 15

st 3agannoro muoxkecrsa G sammcars unrerpan [ [ f(z,y)dzdy B Bume

G
IIOBTOPHBIX MHTETrpaJioB C PAa3HBIMU IIOPAJAKaMU MHTEI'PUPOBAHUA:
(G — TPeyrosibHUK, OrPAHUYEHHBIN TPAMBIMHU:
1. =0, y=0, ax+by =c

x=0,y=a, kxr—Ily=2>
y=0, y=kx, xt=a
r=2a, y=2a, x+y=a
x=a, y=kr, y=—-lz, a>0, k>0,1>0
r=a, y=kr, y=lIlx, a>0, k>1

=b, ay =bx, ay =4ab—hx, a >0, h>0
y=2kx, y=—kx, 2kx +y=2a, k>0
y=lz, y=kr, c+y=(0+1)(k+1), I >k

— YeTBIPEXYTOJbHUK, OPPAHUYEHHBIH psMbiMu (@ > 0) :

QL P N o W

10 =0, y=0, y=a, z+y=~2a

11. =0, y=a, y=2, z+y =2a

12, y=0, y=a, 24+y=0, z+y=2a

13. 2y =2, 2y=2+6, y=2z, y=2r -3

14. 2=0,y=0,z—y=a, z+y=2a

15. =0, y=0, z+y = 2a, 2+ 3y = da

16. =0, y=0, +y =2a, 20+ 5y = T7a

17 =0, y=0, 2 +y = 2a, 22+ 7y =9a

18. z+y=a, x+y=~2a, 20+ 3y = 6a, 2¢ + 3y = 12a
19. 242y =2a, v+ 2y =4a, 22 +y =2a, 2x+y =4a
20 z+3y=a, 2+3y=3a, 3x+y=a, 3x+y=3a
21. 2z — 3y = 2a, 2x — 3y = 5a, 3xr — 2y = 2a, 3x — 2y = ba

17



22. 3z — 5y = 1ba, 3z — 5y = da, dx — 3y = da, dxr — Iy = 15a

2. r—y=a,z—y=3a, 2x+y=a, 20 +1y =3a

24. v -2y =2a, x —2y =6a, 2z +y = 3a, 2 +y = 6a
S3AJIAHUE 16

s samansoro muoxkecrsa G samucars marerpan [ [ f(z,y)dzdy B BHme
G

IIOBTOPHBIX WHTETPAJIOB C PA3HBIMU TOPSTKAMA WHTEIPUPOBAHUSI:
(G — OrpaHUYIeHO KPUBBIMHU:
1. y=2%, y=x+2

2. x=+\/4—1y2, x=\/4y —4y?, y=2

2z =sinmy, y=(1+z)% y=0

@

4. x =cosmy, y> —0,25—x =0

5. (x—124+(y—-12%2=1, 224+4>=1,y=0

G 3ajiaeTcsi HEPABEHCTBAMMU:

6. y=>a2, y<0,5224+0,5

7. 224y >20+2—1,1<2<2, 0<y<1

8. y>2% y<0,522+0,5 y>—224+0,5 >0
9. 2 2

)
10. 2249221, (z-22+y2>1, (-2 +(@y—-2)%2>1
1. (z+1)22+@y-1221, 2+y<1,y=0

12 —2<2y<z, 22 —92<1

13. y2 <20 —4, y> > 4x+4

14. 22 +4y?> > a?, y?> <a®?—0,5az

15. 22 +2y? < 8a?, 22 —y% > 2a%, (24,0) € G
16. z2 + 2y? < 1602, 2% —y? < a?

17 2—-y—1<0, 24+y—1<0, 3% lgs2z + 1
18. x> ly|, v* > 4(x - 1), (0,5,0) € G

19. m2—y2<a2, x2—|—y2<3a2

18



20. 22 +9%>a? 22 +9y? <2z, y =0
21. y? < 2ax+2d?, y>=x

22. 22 +9y2<a? 24y
23. 22 +y* < a?

<
24. 2% + 9% <

a 7
do, y >z
3AIAHUE 17

smenuTs HHOPAJOK MHTEIpUpOBaHrdA B ITOBTOPHBIX MHTEI'DaJIaX:

a © 2a v +y
1. /dm /f(a:,y)dy(a > 0), 2. /dy / f(z,y)dx
0 0 0 0
2 (7z+10)/6 m cos
3. /d:c / f(z,y)dy, 4. /dm / flx,y)dy
“1 2 7 1
2 2 0 2V/y+1
5. /d:c / fx,y)dy, 6. /dy / flz,y)dx
-6 z2/4-1 -1 /1m2
4 log, = ™ sinz
7. /dm / f(x,y)dy, 8. dx /f(ac,y)dy
2 %(z—l) /2 Ccos T
2 3z 2 3+2z—x?
9. /d:c /f(x,y)dy, 10. /d:c / f(z,y)dy
1 Inx -1 21
V3 2h/Ay? T sing
11. /dy / f(z,y)dz, 12. /dx /f(ac,y)dy
—V3 V12—y2 /4 cosx

19



13

15

17

19

21

23.

2 (z—1)°
o R

0 0
2 V5—z2
: /dw /f(w,y)dy,
0 (@l
3 3—2y
: /dy f(z,y)dz,
0 VI
a a+va?—x2
- fa f (. y)dy.
0 V2azr—x?
1 cos(0,57y)
: /dy f(z,y)dz,
0 145
_2 _
1 1422
/dw / f(z,y)dy,
-1 %arctgm

16.

18.

22.

3AJIAHUE 18

Brorancimnrs ,ZLBOfIHbIe NHTETrpaJibl:

L [[23y°dzdy, G={(z,y):|z|+ |yl <1}
G

2 3z
/ dz / f(z,y)dy
0 2x—x2
1 3—2y
/ dy / f(z,y)dx
0 Vi
a V2ax—x2
/ dx / f(z,y)dy
a/2 0
1 24/T—6y—y?
/ dy / f(z,y)dx
AP vy
2 4—y?
/ dy f(z,y)dx
0 4—2y2
1 1—y2
/ dy f(z,y)dx
—1 y271

2. [[sign(2? +y? — 4)dady, G ={(z,y):2*+y* <9}
G

3. [Vl —yldedy, G={(z,y): |yl <1, 0<z<2}
G

4. [[lz* + y¥dzdy, G={(z,y):z+y<3, z
G

20
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

gf[wZ—yﬂdwd% G={(z,y): 20 +y <4, >0, y >0}
éf[w+y2]dmdy, G={(z,y):x+y<3, >0, y>0}
éf[w2+y]dwdy, G={(z,y):x+4y<8, >0, y>0}

gf min{z, y}dedy, G ={(z,y):x+y<4, >0, y>0}

éf max{2z,y}tdrdy, G={(z,y):2x+y<4, ©>0, y=>0}
éf min{z?,y}dedy, G={(x,y):x+y<6, 2>0, y >0}
{;f max{z® y}tdzdy, G={(z,y):x+y<12, >0, y>0}

JS min{z, y}dzdy, G={(z,y):3z+2y<6, >0, y>0}
G

[[ sign{2a — 2z — y}dady, G={(z,y):0<z<a, 0<y<a, a>0}
G

ff |zy|ldzdy, G ={(z,y):4< 2?2 +y? < 9}

fo—x— Ydxdy, G ={(z,y):2y<2?+y?<4}

ff!y\dmdy, G ={(z,y): 1—6+yz\ ;22 +y? <1}

ff:c +y?)dady, G={(z,y): 2<|z[ <4, 3< |yl <4}
ffw2y2dxdy, ={(z,y): y=0, 2y <1, * — 3zy + 2y* < 0}
G

éf@y —x)dady, G={(z,y): yly—=z)<2, z(z+y) <3}

[[xdedy, G={(z,y): 2> +y*<2, 2 —y* <1, 2> 0,y >0}
G

ff\/|y—x2|dxdy, G={(z,y): -1<z<1, 0<y<2}
G

J[ max{sinz,siny}dzdy, G =[0,7] x [0,7]
G

21



23.

ffxyd:cdy, G={(z,y): 22 +y><25 3z +y=>5}
G

24. [[ydady, G={(z,y): 0<y<6, 2<6, zy >3, y—x—2<0}
G

3AJIAHUE 19

Boruuciuts 1BoliHBIE MHTEIPAJIBI, TIEPEiJid K MOJSIPHBIM KOOPIUHATAM:

1.

2.

10.

11.

12.

13.

[[ cos(z? + y*)dady, G ={(z,y): z*+y* <9}
G

ff In(1+ 2% +y*)dedy, G={(z,y): 2° +y*> <4}
ff plrdy, G ={(x.y): a? +y? < dx}

S/ \/x2 +y2dedy, G ={(z,y): 2*+y* < 6y}
G

[]y*V16 — a2dady, G ={(z,y): 2+ y* <16}
G

xdxdy
—— 7 G={(zx,y): 2?+1y*> <3z
Il 525t 6=l )
dxd
[l = =l 9<a+4? <)

[[ |zyldzdy, G={(z,y): 1< 2?+y> <4}
G
Il yren L G ={(w,y): 2?2 <1, w20}

ff In(22 ++yy 2)

ff(2w+3y)dazdy, G={(@y): 22 +y2 <4, 2—y>0}
G

, G={(z,y): 1<2?+y2 <4, y >0}

[ (@ +y)dedy, G={(z,y): 2*+y*> <9,y -3z >0}
G

[[ signydzdy, G = {(z,y): 2> +y* <4, y—z >0}
G

22



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

ff vydedy, G={(z,y): #*+y* <2z, z >y}

ff 2 dxdy, G ={(z,y) : 22 +9% < 1, $2+y2<2y}
éf(;) drdy, G={(z,y): 1<2?+y*< 2z}
[[ zdzdy, G={(z,y): 2z <2*+y* <4z, y >0}
G
[[y?dxdy, G={(z,y): 2z <2®>+y? <6z, y<a}
G
[[ 2?dzdy, G ={(z,y): 4o <2*+y? <8z, y < x}
G
16 — 22 — y2dady, G = {(v,y) : 4y < 22 +y> < 16, y > 0}
ff\/25—m —y2dxdy, G = {(z,y) : 5r < 2% +y?> <25, 2 > 0}

ffxyd:cdy, G={(z,y): 6z <z®>+y> <12z, y >z}
G
dxdy

ff @2+ D)
[f ydedy, G={(z,y): 0<z< (2> +¢%)2 <1, y=0}
G

3AJJAHUE 20

G ={(z,y): 4<2”+y* <25}

Borancimrn ,ZLBOﬁHbIe nHTerpaJibl:

1.

2.

gfﬂcydmdy, G={(x,y): |z +2y| <3, [z —y[ <3}
£f<x+y)d:cdy, G={(z,y): 2<ay<8, 0<z—y<4}
ff(w+y)drcdy, G={(z,y): 2z+yl <1, [z+y| <2}
ff (22 — y)dzdy, G={(z,y): |2z +3y| <5, |z +yl <3}

ffydmdy, ={(z,y): Br+4y| <7, |[zr+y[ <2}
G

23



6. gfxda:dy, G={(z,y): 2c+3y| <3, |[x+y| <4}

7. éfxda:dy, G ={(z,y): 4<$y<16,1<%<4,x>0}
8. éfydmdy, G ={(z,y): 6<xy<24,2<%<3,m>0}
9. hcf:fxdmdy, G ={(z,y): 9<xy<81,1<%<3,m>0}

10. [[zdzdy, G={(z,y): 2? <y <822, y? <z <8y?}
G

1. [f(z* —yNdady, G={(z,y): 1<ay<2, 1<2?—y?<2, x>0}
G

4

12. ferdedy, G={(z,y): *<y<2z, y=2*}
G
13. [[aydzdy, G={(z,y): 2z <y< 3z, y=> 622}

G
4. [[ydedy, G={(z,y): z<y<dz, y>8x?}
G

4

15. éfeszxdy, G ={(x,y): 2v <y <5z, y=>102%}

16. éf(:c—i—y)da:dy, G={(z,y): 2z <y<dr, y>8z%}

17. éf(m—y)dxdy, G={(r,y): 2<ay<4, 1<z -y<5}
18. éfxyda:dy, G={(z,y): 1<ay<4, 2<x—y<5}

19. ff(x_y)dxdy; G={(z,y): 1<zy<3, 2<z—y<4}
G

N

20. ff(x—i—y)d:cdy, G={(z,y): 4<z2y<9, 1<xz—y<3}
G

21. [[aydedy, G={(z,y): 42° <y <93, z <y? <31}
G

22. [[ydedy, G={(z,y): 2® <y<8® z<y* <2}
G

24



23. [[zdxdy, G ={(z,y): 42® <y <1623, 22 < y? <4z}
G

24. [[zydzdy, G={(z,y): 23 <y <1223, 22 < y* < 62}
G
3AJIAHUE 21

Ucrionw3yst BONWHOM MHTErpaJl, HAUTH IUIOIIA/Ib (DUTYPBI, OIPDAHUYIECHHON KPH-
BBIMU:

x2/3+y2/3:1, x2/3+y2/3:4, y=x, y=_8zr
2=y, 22 =2, 23 =2y, 23 =6y>

zy=1, ay=4, 22 =y, 2> =9y

2?2 4y? =2, 2?2+ =4y, y=2x, y=0
VI I=V3, x+y=3
(x+y)?+2% =16
(@+y+27°+Qe—y+1)?=1
(z+y)t=16(z2+y?), 2=0, y=0, (x>0, y>0)

\/7 \/7—1 r=0,y=0
1

11, y=22 y=—, y:——:c =3
T 3

12. y =322 y=v4— a2
13. 2z4y+2)2+ 2z -3y+1)?%=

© ° N o O W N

—
o

2 2 2 2.9 2

o LYy (l’_+y_) _v
4 9 4 9 25
22 y2

15, —+==2 3
4—1—9 T+ 3y

16. 222 +2y2 =22+ 1, 22 +y2 =1, (22 +y> > 1)
17. 42 =2px +p?, y? = ¢*> — 2qz, (p > 0,9 > 0)
18, 22 +y? =4, > =42 —2% <1

25



(L‘2 y2

19 —+ 2 =3 +4
9 T1g T
20. (x+y)?+y>=9
8
21, y? =2 2= —(z—p)?
Yy pT, Y 27p(:c D)

22. 22 +4y?> =8, 22 -3y’ =1

23. 2 =2z, 22 +9y* -8z +7=0

24, 2?24+ y? =16, > =84 +x), y=0
SAJTAHUE 22

Beraucanrs kpuposmueiinbiii naTerpas [ poma:

1. [zds, L={(z,y,2): x=etcost, y=e'sint, z=¢e! 0<t <1}
L

2. f:c2ds, L={(z,y,2): x=2cost, y=2sint, z=1t, 0 <t <27}
L

3. [alds, L={(z,y): > +y2=4, y >0}
L

4. [(@®+yH)%ds, L={(z,y): 2® +y* =4}
L

5. f(x—y)ds, L={(z,y): $2+y2:2x}
L

6. [x2+y3ds, L={(z,y): 2*+y* =2y}
L

7. [@ Pyt Pyds, L={(z,y): o+ =1}
L
2

f%ds, L={(z,y): x=2cost, y=2sint, 2=1, 0 <t <27}
LXTy

0. [
: L:C2+y2+22’
L={(x,y): v =2cost, y=2sint, z=1t, 0 <t <27}

10.  [(2® 4+ y? + 2?)ds,
L
L={(xz,y): v =2cost, y=2sint, z=1t, 0 <t <27}

26



11. [zds, L={(z,y,2): x=tcost, y=tsint, z=1, 0 <t < 27}
L

12. [(\/2?+y?+2)ds, L={x=tcost, y=tsint, z=1¢, 0<t< 2w}
L

13, [(2z — 2%y)ds,
L

t2 2N/2
L=A(zy,2): =7, y:Tft3/2, z

=t 0<t<1}
3AJIAHUE 23

BoruucnnTs KpuBOIMHEHHBIA UHTErpai 2 poja.
L. f(.’E +y )dCL‘+ (172 - y2)dy7 [ = {(ﬂf,y) S [_252]ay = |$|}7

(
3. jf(xQ —2zy)dx + (22 —yH)dy, | = {(z,y): v€[-2,2,y=1— |z —1]},
4. lf(x yHdr + (22 —y)dy, | ={(z,y): z€[-2,2,y = |z +1| -1},
5. “z[(x + 2zy)dx + (22 — 2zy)dy, | = {(z,y): v €[-2,2),y = |z — 1| — 1},
6. lf(x +2y2)dx + (22 — 3y2)dy, | = {(x,y) : = €[0,4],y = |z — 2|},
7. “z[(xQ yA)dz + (22 — xy)dy, 1 = {(z,y) : x €[0,—4],y = |z + 2|},
8. {(w+y)dx+(x— ydy, 1 ={(z,y) : v €[-2,2],y =1z},
9. hlf(w+2y)dﬂf+(2w—y)dy, l={(z,y): ze[-22],y=[1—|z—1||},

10. [ 3zydr + 2z —yH)dy, | ={(z,y) : = €[-2,2],y =2 — 4|z|},
l

1. [3wy?de + (2 + y*)dy, | = {(z,y) : = € [-2,2],y = 4|z - 2},
l

12, [(z+y)de +2dy, 1 ={(z,y) : =€ [-2,2],y =1 -2z},

l

13. {(x—y)dm—yzdy, L=A(zy): = €[22,y = [[z] - 1]},

27



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

[(w +3y)dz + (z — dy)dy, 1={(z,y): v €[-2,2},y = ||z — 1| - 2|},
{(m +4y)dx + (4 — 3y)dy, | = {(z,y): = € [-2,2],y = |2% — 1]},
[(w +y)de + (2? = 3y)dy, 1 = {(x,y): z€[0,3],y = [a* —4[},

f2$yd$ - dey7 [ = {(l’,y) HERAS [_2;2]72/ = ’I‘ - "rH}u
l

f(x2 —yH)dx — xydy, | = {(z,y): € [-2,2,y = |z — 2|=||},
l

lf(ﬂc2 —y)dr + (z —y*)dy, | ={(z,y) : = €[-2,2],y =2°},

{(w —y*)dz + (20° — y?)dy, 1 ={(z,y) : = €[0,4],y = ||z — 2| - 1]},

[wydw+ (22 —y)dy, 1 ={(z,y) : = €[0,6],y = ||z —2[ - 1]},

Jayrde — (2% —y?)dy, 1= {(z,y) : z€[-2,4,y=[a> 1]},

lf(w?’ —y?)dz + (2* —zy®)dy, 1 = {(z,y) : = €[-2,3],y =1~ [z},

;f(wz —y)de + (z —y*)dy, 1= {(z,y) : z € [-2,4,y =[z° — 1]},
3AJIAHUE 24

Boccranosuts dbyskimo u(z,y) 1o ee noaHoMy guddepeHualy.

Y d T
r —
$2+y2 $2+y2

1. du = dy, 2.du=yz¥ ldz+ zYInzdy

Yy T Yy x
3. du = d d 4. du = d d
b 1=uzxy x+1+xy ¥ “ 1+ 2292 $+1+x2y2y
5. du = 2xydz + x>ydy, 6. du = y2ex92d:v + 21:y6x92dy
1l = T = 2x 2y
7. duzgeydx—?eydy 8. du:x2+y2dx+x2+y2dy

28



9. du = 322y + y*)dx + (23 + 22y)dy, 10. du = y cos(zy)dzx + x cos(zy)dy

2y)d d
11. du = (cos x + 3x2y)dx + (933 — yQ)dy, 12. du = (z +($yl_ ‘Z; yay
13. du = cosa:dx — sm2ac dy, 14. du = y? sin zdzx — 2y cos zdy
Y Y
1
15. du = (52*y* + e%)dx + 22°ydy, 16. du = 3z%y*dx + (423y® + =)dy
Yy
17. du = 3z%y°dx + (52°y° + Iny)dy 18. du = 423y dx + (5xty® — e¥)dy
1
19. du = 3z?y*dx + (423y® — g)dy, 20. du = 2x%y3dx + (223y* — y1)dy

21. du = (z +Iny)dz + (g + siny)dy, 22. du = (x — e¥)dx + (y" — ze¥)dy

23. du = (cos x — 5z%y>)dx — 53y dy, 24. du = (Inz + 2zy)dz + z*dy
3AJIAHUE 25

JlomoiHuTeIbHbIE 3aa91 K KOJIOKBUYMY W 3K3aMEHy
2
2 + 1%\ 2
2 —4x — 4y.
2. lokazarb, 4To Jitobasi mosiokuTeabHast GyHKus u(x,y), yI0BIETBOPSIO-

by — Uy, = 0 mveer Bugt u(z,y) = () - P(y).

3. KakoMy HEOOXOMMMOMY U JOCTATOYHOMY YCJIOBHIO B OJTHOCBSI3HOM 00JacTH
G nomxna yaosnersopath dynkuus F € CHG), urobwr

1. Haiitu nanmensbiee 3uadenne dbyskiyn f(z,y) = (

1ad YpaBHEHUIO U - U

/F(m, y)(ydz + xzdy) =0
l

JLJIs1 JIFO0OrO 3aMKHYTOI'O KOHTypa [.
111

4. Borancaurs [ [ [ min(z,y, z)dzdydz.
000
5. Haiitu mMaccy werseptn kpyra x2 +y? < 4, (x > 0,y > 0), ecam mIOTHOCTS

B TOUKe (,y) paBHA HAMOOJIBIIEMY IIEJIOMY YHCIIY, HE IPEBOCXOMSIIEMY T + Y.
6. Haiitu Takoe BekTopHOe mosie A, uro divA = 2x —y, rotA = —zi.
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7. KpuBas 3a/1annas mapamMeTpuiIecKn
x = t2 + 4t,
y=1t>—4t
Bparaercs BOKpyr ocu QY. HaliTu OTOK BEKTOPHOIO IMOJIS Yi UYepe3 Ty JacTb
HO.Hy‘{I/IBI_HefICSI ITIOBEPXHOCTH, KOoTOpas HaXOIUTCA BHyTpI/I ITMJIMHAPA

2?2+ 22 < dx.

Y T
8. Borunciurs dr —
‘lf 4.562 + y2 4IE2 + y2
TBIII KOHTYD, HE MPOXOISAIINN depe3 HadaI0 KOOPIUHAT.

dy, tie | — IpPOU3BOJIBHBIN 3aMKHY-

1 0
9. amenursb Mectamu nopsiiok uarerpuposanust [ dz [ f(z,y)dy.
Z1 g3

10. IIycrs f € C[0,1]. Jokazars paBeHCTBO

( /1 fla)dr) =2 /1 dr / F(@) o)y,
0 0 0
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