OcHoBHble hopmynbl AuddepeHUMpoBaHUSA
(pyHKLUMM OQHON NepeMeHHOMU

Ecnu U(X) - andbdepeHumpyemasn yHKLMs, TO Npon3BogHas no
He3aBUCUMOW NepeMeHHON OT (PYHKLINK:

1. CteneHHas PyHKLMS

n\r __ n—1 ' '
(U) =n-U U (\/E)IZL.Ur (i) B LU'
2\/5 U - U2

2. [NokasatenbHas OyHKUUS
(@”) =a" -Ina-U’ ")y =e"-U’
3. Jlorapudpmmyeckasn qyHKUmUS
(log, U)' = Ly (InU)’ Ly

©8a " U-lna i U
4. TpyroHoMmeTpuyeckne OyHKLMn
(sinU)" =cosU -U’ (cosU)' =—sinU -U’
(1gU)’ = Ly (ctgU)’ = U’

&5 = ot U V) T T gnt U
5. ObpaTHble TPUroHoMeTpu4eckme yHKLMn

, 1 1
(arcsinU)' = U’ (arccosU)' = — U’
1-U? 1-U°
! 1 ! ! 1 ’

(arctgU)' = L0 U (arcctgU) = 1102 U
6. M'mnepbonuyeckne pyHKUNN
(shU)' =chU -U’ (chU)' =shU -U’

thU)' = U’ thU)' = — U’
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Tabnuua HeonpeaenéHHbIX UHTEerpanos
(ans dpyHkummn U=U(X) )

U"dU = +C,
1. I n+l 12. J.th‘dU=—ln|cosU|+C,
(n#+-1)
2. [au=U+c, 13. [etgU-dU =nlsinUl + C,
dU dUu U
3. [-==2VU+c, 14. = Injig—
J.\/U IsinU e +G
dU 1 dUu U ~x
N 2
e U 15. '[cosU Inltg >t +C,
dU dU 1 U
5. J721n|U|+C, 16. Im:;arclg;+C,
v dUu 1 | U-a
VU =2 17. =—1 +C
. Ja v lna+C’ '[Uz—a2 2a U+al" "
7. IeUdUzeU+C, 18 J-—dU :arcsing+C
. Va* -U? a ’
. dU
8. .[51nU-dU=—cosU+C, 19. Iz—zln‘U"' /U2+a‘+C,
VU +a
0. IcosU-dU:sinU+C, 20.
f\/ﬁ 1| UNU? +a* +
U ta” -dU == +C,
2 iazln‘U+\/U2ia2
dU 21.
10. J-COSZU:th+C, 1 U
I\/(lz ~U? ~dU=§(U\/a2 ~U? +a’ arcsin—j +C,
a
du
11. =—ctgU+C
J-sian <& ’

al

22. [e sin(pU)-dU = af+ S (asin U = feosU) +C,

alU

23. Ie“Ucos(ﬂU)-a’U: (acos BU + Bsin U) + C.

a’ + f



TEOPETUYECKHUE BOIMNPOCHI
no teme «KpaTHble MHTerpanbI»

. OnpepeneHve ABOMHOMO MHTErpana n ero reoMeTpuyYeckmuii CMbICII.
OcHoBHbIe cBOMCTBA 4BOMHOrO MHTErpana.

. CpegHee 3HayeHune PyHKLUK B NSIOCKOW obnacTu, eé
reoMeTprUYeCKUN CMbICH.

. Bbluncnenne gsonHoro MHTEerpasa B ,D,eKapTOBOVI cncreme
KoopAuHart. CegeHve ABOMHOro MHTEerpasna K noBToOpHOMY, Bbl60p
nopdAanka MHTerpupoBaHuUA.

. Cxema nepexoga B ABOVNHOM MHTEerparne ot JeKapToBbIX
KoOopAUHAT K NOJTAPHbIM.

. Cxema cocTtaBfieHns MHTerpasibHom CyMmMbl AN QYHKUUU TPEX
nepeMeHHbIX B HEKOTOpOoKW obnactn TPEXMEPHOro NPOCTPaHCTBA.
TpoWnHOM MHTErpan n ero CBOUCTBA.

. CpegHee 3HayeHne oyHKLUKN B NPOCTPAHCTBEHHOM obnacTtu, eé
reoMeTpUYEeCKMU CMbICH.

. BbluncneHne TpomMHOro nHTerpana B JekapToBOW cUcTeme
KoopAauHar.

. 3ameHa nepemMeHHbIX B TpOl7|HOM UHTEerparne. I'Iepexou oT
OeKapToBbIX KOOPpAUHAT K UMWITMHOPUYECKUM U CCbepI/IL-IeCKMM.

. NpunoxeHns KpaTHbIX MHTErpanos.




KpaTHble nHTerparnol BapuaHT 1

1. B neoitHom uHTerpane ([ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrPaHNYEHHON MUHUSMU:

1) x> +y% =2 x°=y, (y>0);
2) X+y=2, y <1, X =0, y=0.

2. MNepenTn kK NONAPHbLIM KOOPANHATAM U BbIYUCTIUTD:

I arctg 2 - dxdy, rae D:{x’+y%2<l 0<y<x}.
X
(D)
3. Bbluncnutb nnowagb ourypbl, orpaHMY4eHHOW NINHUSMU:
1) x=5-y%;  x=4-y;
2) y=sinx; y=cosx ; y=0, (0<x<7/2).
4. BblMMcnuTb Maccy NNacTuHKK, 3aHnMatowen obnactb (D), npu
3ajaHHOW NOBEPXHOCTHOM MNNOTHOCTU oO(X;Y) :

1) D:{(B—x)<y<(3+x), 0<x<3}, o(xy)=+/2x+3y ;
2) D:{(2—x)£ysw/4—x2}, 5(x;y):ln(x2+y2).

5. 3anucatk TpoiHor uHTerpan ([ f(x;y;z)-dxdydz B Bune

V)
NMOBTOPHOIO W paccTaBuUTb Npeaenbl UHTErpMpoBaHna No obnacTu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) x2+y2:16y, X+y=16, x>0, z>0;

2) 4x:y2, 2X+y=2, y=x, y=20,z2>0.
6. Bbluncnntb 06bEM Tena, orpaHMY4EeHHOro NOBEPXHOCTSAMMN:
1) x=0,y=2x, y=1, x+y+z=3, (z=0);
2) x2+y2 ~z, z=h%.
7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnv 3agaHa

ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :

X2

\/x2+y2+22

V:{x2+y2+22£4; y>0; z>0}, y(xy;2)=



KpaTHble nHterparneol BapwuaHT 2

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1) xy =1, x2:y, y=2, x=0, (x>0);
2) x2+y2:4, y2:3x, y=0, (x>0, y>0).
2. [NepenTtn K NONAPHBLIM KOOPANUHATaM M BbIYUCINUTD:

] X\ (X2 + y?)3 - dxdy, rae  D:{x%+y?<2r;
(D)
0<y<x}.
3. Bbluncnutb nnowagb ourypbl, orpaHUY4eHHOW NIMHUSMU:
1) x=y;, x°=2-y;
2) x+y=1;, x+2y+2=0; x=0.
4. BbluncnuTb Maccy NnacTuHKK, 3aHumarowen obnacteb (D), npu
3alaHHOW NOBEPXHOCTHOM MAOTHOCTU O (X;Y) :
1) D:{(0<x<y, 0<y<1}, 5(x;y)=x2+2y2;

2) D:{x2+y2§4, x>0, y=>0}, 5(x;y)=x3.

5. 3anucaTb TpoitHol unTerpan  [[[ f(x;y;z)-dxdydz B BUge

V)
NMOBTOPHOIO U paccTaBuUTb Npeaenbl UHTErpMpoBaHns nNo obnactu
(V), orpaHn4eHHOM NOBEPXHOCTAMM:

1) 2:4—y2, z=2+y2, X=-1, Xx=2;
2) 2:4—x2—y2, z=23.
6. Bblumcnutb 06bEM TeNa, orpaHN4YEHHOro NOBEPXHOCTSIMMU:
1) y=3x, x=1, z=2(x>+y?), 2>0, y>0;
2) x2+y2+22=9, x2+y2:4, y>0.
7. Bblumcnntb Maccy Tena, 3aHumatowiero obnactb (V), ecnv 3agaHa
0OBbEMHasA NNOTHOCTL Tena y(X;y;z) :

Vilsx®+y? 422 <4; y201  p(xyi)=(Cyiez?)I2



KpaTHble nHterparneol BapwuaHT 3

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1) x=y?, y*=4-x ;
2) x+y=] X+2y+2=0, x=0 .
2. MNMepenTun K NONSpHbIM KoopAMHATaM U BbIYUCIUTD:
ﬁ\/(xz +y2)° .dxdy, roe D:{x?+y%<10x; y>O}
(D)
3. Bbluncnutb nnowagb ourypbl, orpaHUY4eHHOW NNHUSMU:
1) y=2%: y=2x—x?

2) y2 =2X; X—y=4.
4. BbluncnuTb Maccy NnacTuHKK, 3aHumMmatolen obnactes (D), npu
3aaHHOWN NOBEPXHOCTHOM NNOTHOCTU O(X;Y) :

1) D:A{(6—x)<y<2x, x=4}, 5(x;y):x2;

- X=0; x=2.

2 2 X
2) DX +y= <4, —<y<x}, o(xy)=2y.
) D{x"+y Ne y<x}t, o(xy)=2y

5. 3anucatb TpoiHor unterpan ([ f(x;y;z)-dxdydz B Bune

V)
MOBTOPHOrO U paccTaBuUTb Npeaerbl UHTerpupoBaHns no obnacTtu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) z:f, z=0, x=1, y=4x
2) 22 =36(x2 + y2), X2 4 y2 =1, x=0, z=0, (x>0, z>0).
6. Bbluncnntb 06bEM Tena, orpaHMY4EeHHOro NOBEPXHOCTSAMMN:
1) y2 +z2 =4x, x=4;
2) x? +y2 422 :2R2, X2 +y2 =Rz, z>0.
7. Bblumcnntb Maccy Tena, 3aHumatowiero obnactb (V), ecnv 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :
Vv :{25£x2 +y2 422 <81, x>0, z>0, —x<y<x},
2

7(><;y;2)=J><2 +y2+z



KpaTHble nHterparneol BapuaHT 4

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrPaHNYEHHON MNHUSIMUA:

1) y=x2, X+y=1, x=1, x=3;
2) x2+y2:1, x+y=1, y=0, (y>O0);
2. MNepenTun K NONSPHLIM KOOpAMHATAM U BbIYUCIIUT:
[ cosy/(x? + y?) -dxdy,
(D)
roe D:{7r2§x2+y2£47z2; XSyS\/ﬁ}.
3. Bbluncnutb nnowaab urypbl, orpaHUYeHHON NNHUAMMU:
1) 3x-2y+4=0, 3x-2y+1=0,y=2, y=5
2) X+y+2=0, y=x3, Xx=0.

4. Bblu4ncnuTb Maccy NnacTuHKK, 3aHumMmaroLlen obnacteb (D), npu
3ajaHHOW NOBEPXHOCTHOM NNOTHOCTU oO(X;Y) :

1) D:{0<y<1-x; 0<x<1}, 5(x;y):y2;
2) D:{x£x2+y2§2x}, o(x;y)=1+y+x .

5. 3anucatb TpoiHol unterpan ([ f(x;y;z)-dxdydz B Bune

V)
MOBTOPHOrO U paccTaBuUTb Npeaerbl UHTerpupoBaHWs no obnacTtu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) x+z=2, x2+y2:2x, z=0, (z>0);

2) y=2, y=2x x=0, z=2{x, z>0.
6. Bbluncnntb 06LEM Tena, orpaHM4EHHOro NOBEPXHOCTSAMM:

1)z:x/1—x2—y2, z:\/x2+y2, X>0;

2) x2+y2+1:z, x+y=3, x=0, y=0, z=0.

7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
0OBbEMHasA NNOTHOCTL Tena y(X;y;z) :

V:{x2+223ys4, x>0, z>0}, ry(X;y;2) =

X2—i-Z2



KpaTHble nHterparneol BapuaHT 5

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1) x2:y+2, x2+y:0,

2) y:xz/3 yzl—\/4x—x2—3, y=0.
2. [NepenTn K NONAPHLIM KoopauHaTaM U BbIYUCTIUTL:
I (x2 +y?)-dxdy, rae D:{(x*+y?)? < (x*-y’)}
(D)
3. Bblumecnutb nnowaab durypbl, orpaHUYeHHON NUHUAMM:
1) y=cosx; y=sinx; (x=0);
2) x° +y2 =1; x+y=1; (x>0; y>0).
4. BbluncnnTb Maccy nracTuHkW, 3aHumaroLlen obnacts (D), npu
3alaHHOWN NOBEPXHOCTHOM MIOTHOCTU o (X;Y) :

1) D:{y>-x, y=>2x, 0<y<1}, ox;y)=41-vy ;
2) D:{(x2+y2)s9, —-X<y<x}, 5(x;y):xy2 :
5. 3anucatb TpoiHor unterpan ([ f(x;y;z)-dxdydz B Bune

V)
MOBTOPHOrO U paccTaBuUTb Npeaerbl MHTerpupoBaHns rno obnacTtu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) x=2, y=4x, y:3\/§, z=4, 7>0;
2) z= 2(x2 + y2) , 2= 4—2(x2 + y2)
6. Bbluncnntb 06bEM Tena, orpaHMY4EeHHOro NOBEPXHOCTSAMMN:
1) z=4—x2, y=5, y=0, z=0;
2) z:\/Rz—xz—y2 : y:x/\/§, y=x, z=0, (x>0, y>0).
7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
0O6BbEMHaA NNOTHOCTL Tena y(X;y;z) :

V:{Zx/x2+y2£z£2, —y<x<y}, ;/(X;y;z)zyw/x2+y2 :




KpaTHble nHterparneol BapuaHT 6

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:
1) y=2x, y=2x+3, x=1, x=2;
2) x:27—y2, X=-6Y.
2. [MepenTn K NoNAPHbIM KOOpAVUHATaM M BbIYUCTIUTD:

ﬁ\/(xz +y2).dxdy, roe D:{x?+y® <Ry}
(D)
3. Bbluncnutb nnowagb ourypbl, orpaHMY4eHHOW NIMHUSMUN:
1) y=Ihx, y=0, x=1 x=g¢
2) xy=1 Xx+y=5.
4. BblMMCNUTbL Maccy NnacTuHKK, 3aHuMarowen obnacte (D), npu
3aJaHHOM NOBEPXHOCTHOM NIIOTHOCTU J(X;Y)

1) D:{2x<y<2-x; x=0}, o(X;y)=2-x+Y,;

2) D:{x2+y2 <1, y=>0}, 5(x;y):x2+3y.
5. 3anucatb TpoiHor unterpan ([ f(x;y;z)-dxdydz B Bune
V)

NMOBTOPHOIO U paccTaBuUTb Npeaenbl UHTerpMpoBaHns no obnactu
(V), orpaHn4eHHOM NOBEPXHOCTAMM:

1) 7 =x2, X+y=2, y>0, z>0;

2) z:w/x2+y2, x2+y2:2x, z=0.

6. Bblumcnutb 06bEM Tena, orpaHN4YEHHOro NOBEPXHOCTAMMU:
1) z = 3x? +3y2 +1, z= 5—3x2 —3y2.

2) 2x+3y=12, z=y%/2, x>0, y>0, z>0.
7. Bblumcnntb Maccy Tena, 3aHumMatowiero obnactb (V), ecnu 3agaHa
06BbEMHasA NNOTHOCTL Tena y(X;Y;z) :

X Yy z
V. {—+=+-<1 x=0, >0, z=>0},
{8 3tE y }

- X, Y, 2,-6
X;y;2) =(1+—-+=+— :
yO6y;z) =1+ o+ 2+7)
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KpaTHble nHterparneol BapuaHT 7

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrPaHNYEHHON MUHUSMU:

1) x2+y2:1, Xx+y=1, (x>0, y>0);
2) x2—y2:9, 5y=4x, y=0, (x>0, y>0).
2. MNepenTtn K NONAPHbLIM KOOPANUHATaM M BbIYUCINUTD:

[J 2+x—y)-dxdy,
(D)

2 2 X
roe D:{l<x®+y°<16, —— <y<xJ/3%L
{ y 7 y }

3. Bbluncnutb nnowagb ourypbl, orpaHUY4eHHOW NIMHUSMU:
1) 2y=+x, 2xy=1, x=16;
2) x:yz, X=3, y<0.
4. BblMMCNUTbL Maccy NnacTuHKK, 3aHuMarowen obnacte (D), npu
3alaHHOW NOBEPXHOCTHOM MMOTHOCTU O (X;Y) :
1) D:{x2 -1<y<1-x}, o(X;y) =2x+5y+8;
2) D:{x2+y2§4x, x2+y2£4y}, o(X;y)=xy .
5. 3anucatk TpoiHor ukTerpan ([ f(x;y;z)-dxdydz B Bune
V)
NMOBTOPHOIO U paccTaBuTb Npeaenbl UHTErpMpoBaHns nNo obnactu
(V), orpaHn4eHHON NOBEPXHOCTAMM:
1) z:x2+y2, 5x+y=5, x=0, y=0, z=0;

2) X2+y2:2y’ X2+y2:4y’ Z:O, Z:Z’ Xx>0.
6. Bbluncnmtb 00BbLEM Tena, orpaHN4eHHoOro NoBepPxXHOCTAMMN.

1) z:\/9—x2—y2, 92:2x2+2y2, z>0.

2) y?=2x, z=2-x, z=0.
7. Bblumcnntb Maccy Tena, 3aHumatowiero obnactb (V), ecnv 3agaHa
0O6BbEMHaA NNOTHOCTL Tena y(X;y;z) :

V:{x/x2+y2£z£x/9—x2—y2, x> 0}, r(X;y;2)=Xx .
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KpaTHble nHterparneol BapwuaHT 8

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrPaHNYEHHON MUHUSMU:

1) x2+y2 =9, y2—x2 =1, x=0, y=0, (x>0, y>0);
2) y=Inhx, y=0, X==e.
2. [NepenTn K NONAPHbLIM KoopauHaTaM U BbIYUCTIUTL:
”\/RZ —x% —y? .dxdy,
(D)
roe D:{x2 +y2 <R? -x< y < x}.
3. Bbluncnutb nnowanb ourypbl, orpaHUY4EHHON NNHUSMU:
1) y= x2, y=X;
2) y=3/x, y=8"%, y=3 y=8.
4. Bblu4ncnuTb Maccy NnacTuHKK, 3aHumMmaroLlen obnacteb (D), npu
3alaHHOWN NOBEPXHOCTHOM MIOTHOCTU o (X;Y) :

1) D:{-J/x<y<x? 0<x<1L, S(Xy) = dxy?:
2) D:{x2+y2§3x, y >0}, 5(x;y)=(x2+y2)3 :
5. 3anucatb TpoiHol unterpan ([ f(x;y;z)-dxdydz B Bune
V)

MOBTOPHOrO U paccTaBuUTb Npeaerbl UHTerpupoBaHWs no obnacTtu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) z=16—x2—y2, y=2x, x>0, z>0;

2) 10x= 22 +y2, x =10.
6. Bbluncnntb 06bEM Tena, orpaHMY4EeHHOro NOBEPXHOCTSAMMN:

1) z=\1-vy, y:xz, z=0.
2) z:w/81—x2—y2, z:w/x2+y2, Xx=>0.

7. Bblumcnntb Maccy Tena, 3aHumatowiero obnactb (V), ecnv 3agaHa
06BbEMHas NNOTHOCTL Tena y(X;Y;z) :
V:{x2+y234y, 0<z<4-vy}, r(x;y;2) =

X2+y2
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KpaTHble nHterparneol BapunaHT 9

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1) x2+y2 =1, x? =1-2y, x=0, (x>0, y>0);
2) x:4—y2, x—y+2=0.

2. [NepenTn K NONSAPHBIM KOOpAUHATaM U BbIYUCTIUTD:
[[y-dxdy, roe D {x?+y2<ax, y>0}
(D)

3. Bblumcnutb nnowaab ourypbl, OrpaHU4eHHON NNHUAMMU:
1) xy=4, y+X=5;
2) y=x, y=-x, y=L

4. Bblu4ncnuTb Maccy NnacTuHKK, 3aHumMmaroLlen obnacteb (D), npu

3a[jaHHOM NOBEPXHOCTHOM MNOTHOCTU JO(X;Y) :

1) D:{x<y<3x, 0<x<2Z}, §(x;y):2x2+y2;
2) D:{4y3x2+y236y}, o(xy)=y/2 .

5. 3anucatk TpoiHor ukterpan ([ f(x;y;z)-dxdydz B Bune

V)
NMOBTOPHOIO W paccTaBuTb Npeaensl UHTErpMpoBaHns nNo obnactu
(V), orpaHnM4eHHON NOBEPXHOCTAMM:

1) 2y+z=2, y=x2, y+z=1
2) 2:4—x2—y2, x2+y2£1, z>0.

6. Bbluncnntb 06bEM Tena, orpaHMY4EeHHOro NOBEPXHOCTSAMMN:
1) x2+y?+2°=8 , x?=7z%2+y%, x>0;
2) x2+y2 =2y, x2+y2 =4y, z:x2+y2, z>0.
7. Bblumcnntb Maccy Tena, 3aHumMatowiero obnactb (V), ecnv 3agaHa
0OBbEMHasA NNOTHOCTL Tena y(X;y;z) :
Vi{x+y+z<4, x>0, y=>0, z>0}, r(X;y;2) =X
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KpaTHble nHTerpansl BapuaHTt 10

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),

orpaqueHHon JIMHNAMMN.

1) y=11- x2, y =-10x.

2) x2 +y2 =25 3y=4x, y=0, (x>0, y>0)
2. MNepenTtn K NONSpHbIM KoopAMHATaM U BbIYUCIUTD:

ﬂ\/(xz +y2)3 .dxdy, rae  D:{x% +y? <6y},
(D)
3. Bbluncnutb nnowagb ourypbl, orpaHMY4eHHOW NINHUSMU:
1) y+x—4=0; y—x+4=0; x=0, x=1.
2) xy=2; y=7e*; y=2; y=7.
4. BbluncnuTb Maccy NnacTuHKK, 3aHumMmatollen obnacteb (D), npu
3ajaHHOW NOBEPXHOCTHOM NNOTHOCTU O(X;Y) :

1) D:{XZSyS&} o(X;y)=3x+2y+6 ;
2) D:{1£x2+y2£36, _T;(Sygx}, 5(x;y):6xy2.

5. 3anucatk TpoiHon ukterpan ([ f(x;y;z)-dxdydz B Bune

V)
NMOBTOPHOIO U paccTaBuUTb Npeaenbl UHTErpMpoBaHms nNo obnactu
(V), orpaHn4eHHO NOBEPXHOCTAMM:

1) 3x+4y=12, z=6—x2—y2, x>0, y>0, z>0;

2) 22+x2+y2:32, 22+x2:y2, y >0.

6. Bbluncnutb 06bEM Tena, orpaHMYEeHHOro NOBEPXHOCTAMM:

2+8=4z, x2+y2:4x, z=0.;

1) y2 + X
2) x=3, y=2x, z=4,y, z>0.

7. Bblumcnntb Maccy Tena, 3aHumMatowiero obnactb (V), ecnv 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :

2, .2 yzz
Vi{3(xS+y9)<z<3, 0<y<3x},  y(xyi2)=

Jo2 y2)3
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KpaTHble nHTerpansl BapuaHTt 11

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1) y=+x, y=+v2-x, y=0;
2) x2+y2=72, 6y=—x2, (y<0),
2. MepenTu K NONAPHLIM KOOPAMHATAM U BbIYVCIUT:
I In(x2 +y2).dxdy, roe D:{x2+y2<4 x<y<2x}
(D)

3. Bblumecnutb nnowaab durypbl, orpaHUYeHHON NUHUAMM:
1) xy=1 y=4/x; x=81
2) Xx+y=4; y=2; y=0, x=0, (x>0, y>0).
4. BbluncnuTb Maccy NnacTuHKK, 3aHumMmatoLlen obnacteb (D), npu
3ajlaHHOM NOBEPXHOCTHOM NIIOTHOCTU O(X;Y) :

1) D:{0<y<6-2%X, 0<x<3} O(Xy)=3—-x+2y;
2) D:{x£x2+y2§4x}, 5(x;y):y2.

5. 3anucatk TpoiHor ukterpan ([ f(x;y;z)-dxdydz B Bune

V)
NMOBTOPHOIO U paccTaBuUTb Npeaenbl UHTErpMpoBaHms nNo obnactu
(V), orpaHnM4eHHON NOBEPXHOCTAMM:

1) x2+y2:1, X+y+z=2, z=0, (z>0);
2) x2+y2:12—z, 22:x2+y2, (z>0).

6. Bbluncnntb 06bEM TENa, OrpaHNYEHHOrO NOBEPXHOCTSMM:
1) y2+22:8—x, X=-1, z>0.
2) y=+x, y=2Jx, x+y=6, z>0.

7. Bbluncnutb maccy Tena, 3aHmmatouwiero obnactb (V), ecnv 3agaHa
0O0BbEMHasA NNOTHOCTL Tena y(X;y;z) :

V:{0<x<a, 0<y<h, 0<z<c}, y(X;¥;2)=X+y+z.
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KpaTHble nHTerpansl BapuaHTt 12

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHusa no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

D Mey? =1, y20, y2ix;

2) y2 =2X, XxX-y=4.

2. MNMepenTtun K NONspHbIM KoopaMHaTaM U BbIYUCIUTD:
[[(2=x)-dxdy, rme D:{x< X2 +y2 <4x};
(D)

3. Bbluncnutb nnowagb ourypbl, orpaHMY4eHHOW NINHUSMU:
1) y=8(C+4), 4y=x;
2) y=4x+x2, y=X+4.

4. BbluncnuTb Maccy nnacTuHKK, 3aHumatowen obnacteb (D), npu
3aJaHHOM NOBEPXHOCTHOM NIIOTHOCTU J(X;Y)

1) D:{y?<x<1}, S(%y)=4-y—X;
2) D:{4£x2+y2£9}, o(X;y)=5y—-3x ..

5. 3anucatb TpoiHor unterpan ([ f(x;y;z)-dxdydz B Bune

V)
NMOBTOPHOIO U paccTaBuUTb Npeaenbl UHTerpupoBaHns no obnactu
(V), orpaHn4eHHOM NOBEPXHOCTAMM:

1) z:16—x2—y2, X+y=4, (x>0, y>0, z>0);
2) x2+y2—22:—1, x2+y2=1.

6. Bblumcnutb 06bEM Tena, orpaHN4YEHHOro NOBEPXHOCTAMMU:
1) z:x2+y2, y:x2, y=1, z=0;
2) x2:2(22+y2), x=4, y=>0.

7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
0O6BbEMHaA NNOTHOCTL Tena y(X;y;z) :
V :{1SX2+y2+z2 <4, z2>0, —xSyS\/éx},
(X y;z)=xz .
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KpaTHble nHTerpansl BapuaHTt 13

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1) y:%, y:—x3, x=1;
2) x2+y2 =4 x2+y2+4y:0, (y<0).

2. [MepenTn K NONAPHbIM KoopAUHATaM U BbIYUCIIUTD:
] \/4a2 —x% —y? . dxdy, rae D:{x?+y? <2ay};
(D)

3. Bblumcnutb nnowaab dourypbl, OrpaHUYeHHON NIMHUAMM:
1) x:8—y2, X=-2Y;
2) 2x+y=2, 4x+3y=0, x=0.

4. Bblu4ncnuTb Maccy NnacTuHKK, 3aHumMmaroLlen obnacteb (D), npu
3aJjaHHOW NOBEPXHOCTHOM MNNOTHOCTU oO(X;Y) :

1) D:{0<y<1-x°}, S(Y)=3-y—X;
2) D:{2x§x2+y2§4x}, 5(x;y):sinx/x2+y2 :
5. 3anucatk TpoiHor ukterpan ([ f(x;y;z)-dxdydz B Bune
V)

NOBTOPHOIO U paccTaBuUTb Npeadenbl UHTErpUpoBaHMs No obnactu
(V), orpaHN4YeHHOWN NOBEPXHOCTSAMMU:

1) z:x2+4y2, y=X, y=-2x, y=1, z>0;
2) y2:22+x2, x% +2% =1, y>0.
6. Bbluncnntb 06bEM Tena, orpaHMY4eHHOro NOBEPXHOCTSAMN:

1) z=y, y=+4-x, y=(x-1)/2, z=0;
2) 16—x2—y2:4x, x2+y234, 2>0.

7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnv 3agaHa
0OBbEMHaA NNOTHOCTL Tena y(X;y;z) :

Vi{a<x?+y?+22<9, x>0, y>0, z>0}, #(XV.2)=xz
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KpaTHble nHterparneol BapuaHTt 14

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrPaHNYEHHON MUHUSMU:
1) y=X, y=4x, xy=1 (x>0; y>0)

2) y=eX, y=e7X y=2.

2. NepenTun K NoNsgpHbIM KoopAMHATaM U BbIYUCIUT:
[[(x+y-1)-dxdy, roe D:{l< x2 +y2<4 0<y<x}
(D)

3. Bblumcnutb nnowaab urypbl, orpaHUYeHHON NUHUAMM:
1) x+y—-1=0; x—y—-1=0; x—y+1=0; x+y+1=0.
2) x:yz; X=2+ y2/2

4. BbluncnuTb Maccy NracTuHKK, 3aHumMatolen obnacteb (D), npu

3ajaHHOM NOBEPXHOCTHOM NIIOTHOCTU O (X;Y) :

1) D:{1+x2£y§3—x, x>0} O(Xy)=4x+5y+2;
2) D:{1- 1—y2£x£y}, o(X;y)=3xy .

5. 3anucaTb TpoitHol unTerpan  [[[ f(x;y;z)-dxdydz B Buge

V)
NOBTOPHOIO U paccTaBuUTb Npeaenbl UHTErpUpoBaHMs No obnactu
(V), orpaHN4YeHHOWN NOBEPXHOCTSAMM:

1) x2+22:1—y, y=0, x>0;

2) =X, y2:x, x=3, z22>0.

6. BbluMcnMTb 06BEM Tena, orpaHNYeHHOro NOBEPXHOCTAMM:
1) x=,y/2, x+y=3, z=2, z=0.

2) x2+y2+22:4, z:w/x2+y2, y>0.

7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :
4

X2-|-y2

V:{x2+y2:2x, z=3, y>0, z>0}, y(xvy;z)=
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KpaTHble nHterparneol BapuaHTt 15

1. B aoBoWHOM MHTerpane ﬂ f(x;y)-dxdy nepentn K NOBTOPHOMY U
(D)
paccTaBuTb Npeaesibl UHTerpupoBaHus no obnactu (D),
OrpaHNUYEHHOM NNHNAMN:

1) xy=1, y=+/x, x=3.

2) y2 _x? =1, X2 + y2 =2y, (y>1).
2. [NepenTn K NONSAPHbIM KOOpAUHATaM U BbIYUCTIUTD:

I y-x2+y2 dxdy, rae D:{x2+y2<2x, x<y}
(D)
3. Bbluncnutb nnowagb ourypbl, orpaHMY4eHHOW NINHUSMU:
1) y=x; x2 =2-Y.
2) y=e % y=x2; x=-1; x=0; (x<0).
4. BblMMCNUTbL Maccy NnacTuHKK, 3aHuMarowen obnacte (D), npu
3aaHHOM NOBEPXHOCTHOM MNNOTHOCTU oO(X;Y) :
1) D:{x2£y£2}; oxy)=2-y,;

2) D:{x2+y2£R2, —X<y<xJ3} 5(x;y)=3x2+2.

5. 3anmcatk TpoitHon ukterpan  [[[ f(x;y;z)-dxdydz B Buge

V)
NOBTOPHOIO U paccTaBuUTb Npeaenbl UHTErpUpPoOBaHMS No obnactu
(V), orpaHn4YeHHOWN NOBEPXHOCTSAMMU:

1) z:xz, X+y=6, y=2x, x>0; z=>0.

2) 6y=x2 +22, y =6.
6. Bblumcnutb 06bEM Tena, orpaHNYEHHOro MOBEPXHOCTAMM:
1) 49(x2 + y2)=4z%, 7(x% +y2) =2z, x=0, y=0, (x>0, y>0).

2) \/x2+y2 SZS\/4—x2—y2, 0<y<Xx.

7. Bblumcnntb Maccy Tena, 3aHumatouiero obnactb (V), ecnv 3agaHa
0O0BbEMHasA NAOTHOCTL Tena y(X;Y;z) :
V:{x/2+y/4+2/6<1, x>0, y>0, z>0},

y(X;y;2)=1L+x/2+y/4+ 2/6)_4.
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KpaTHble nHTerpansl BapuaHTt 16

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1) x2+y2:5, y:2x2, (y>2x2);

2) TpeyronbHuk ABC : A(-2;-2), B(-1;2), C(-1;-3/2).
2. MNepenTun K NONSPHBIM KoopAMHATaM U BblYUCIUT:

X

I 5 dxdy,

(D) X" +Yy

roe D:{4§x2+y2§16, x>0, y=>0},
3. Bbluncnutb nnowagb ourypbl, orpaHUY4eHHOW NNHUSMU:

1) (+y?)?=9(x*-y?), x=0, y=0;

2) x2:4y+1, x2:—2y+4.

4. BbluncnuTb Maccy NnacTuHKK, 3aHumMmatoLlen obnacteb (D), npu
3ajlaHHOM NOBEPXHOCTHOM NIIOTHOCTU O (X;Y) :

1) D:{xy=8, x+y=9}, o(X;y)=x+Y;
2) D:{x2+y2 <8y, X<y<x/3, x>0, y=0}, S(Xy)=xy .
5. 3anucatk TpoiHor ukTerpan ([ f(x;y;z)-dxdydz B Bune
MOBTOPHOIO U pacCcTaBUTb Hpeﬂ(\e/J)'lbl NHTErpMpoBaHus no obnactu
(V), orpaHn4eHHON NOBEPXHOCTAMM:
1) x:3ﬁ y=3X, y=3, x>0, z>0;
2

2) x2+y2:2x, X +y2=4x, y<x, z=4, y=>0, z=>0.

6. Bbluncnntb 06bEM TENA, OrpaHN4YeHHOro NOBEPXHOCTAMMN.

1) z:2x2+3y2, y:x2, y=X;

2) z=X, x=\/9—y2, x:\/25—y2, y>0, z>0.

7. Bblumcnntb Maccy Tena, 3aHumatowiero obnactb (V), ecnv 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :

2
Vio<zi16-x2-y2),  pxyin)= .

\/(Xz N y2 N Z2)3
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KpaTHble nHterparneol BapuaHTt 17

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHusa no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1) y2:4x, 2X—y+2=0, y=-2, y=2;

2) y:—\/4—x2, y=4—x2.

2. I'Iepe|7|TV| K NONApHbIM KOOpAMWHATamM U BbIMUNCTTNTDb.

I yyxZ2+y2 .dxdy, roe D:{x?+y2<6x, 0<y<x}:
(D)
3. Bbluncnuts nnowans ourypbl, OrpaHnYeHHON IMHUAMU:
1) x2+y:2, y3 = x?;
2) (x%+ y2)3’/2 = 2x% +y2.
4. BblMMCANTL Maccy NNAcTUHKK, 3aHMMaroLLeit obnacts (D), npu
3a[aHHON NOBEPXHOCTHOI NAOTHOCTN J(X;Y) :

1) D: Keagpat — A(0;3), B(4;7), C(8;3), D(4;-2); o&(x;y)=2x+Yy,;
2)D:{x2+y2s4, x>0, y=>0}, 5(x;y)=xy2.
5. 3anucatb TpoiHol unterpan ([ f(x;y;z)-dxdydz B Bune

V)
MOBTOPHOrO U paccTaBuUTb Npeaerbl UHTerpupoBaHWs no obnacTtu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) y:1—x2, y=X, y=-X X=2, y=>0, z>0;

2) 13x2+y2+22£4, y<x, x>0, y>0, z=>0.
6. Bbluncnnts 06bEM Tena, orpaHMY4EeHHOro NOBEPXHOCTSAMN:
1) 2x+3y=6, z:3+x2+y2, x>0, y=>0, z=>0.

2) x:1+y2+22, x=3—\/y2+22.

7. Bblumcnntb Maccy Tena, 3aHumatouiero obnactb (V), ecnv 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :

VZ{OSZSXZ, x<y<2}, r(X;y;2)=xy .
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KpaTHble nHTerpansl BapuaHTt 18

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHusa no obnactu (D),
OrpaHUYEHHON NIMHUAMWN:

1) y:—§x+6, y:%x—l, x—3=0.

2) y=0, y=x, x=0, x=siny.

2. MNepenTtun K NoNsipHbIM KoopaMHaTam U BblYUCIIUTD:
Hx(x2+y2)-dxdy, roe D:{y<x®+y?<2y, x<O}
(D)

3. Bbluncnutb nnowagb ourypbl, orpaHUY4eHHOW NNHUSMU:
1) X2 +y2 =4, y2 =3X;
2) (x2 + y2)5 =16x4y2.

4. BbluncnuTb Maccy NnacTuHKK, 3aHumMmatoLlen obnacteb (D), npu

3alaHHOW NOBEPXHOCTHOM MMOTHOCTU O (X;Y) -
1) D: Mapannenorpamm — A(-1;2), B(3;4), C(3;1/2), D(-1;-3/2);
o(X;y)=3x+2y;

2
2) D:{x2+y238x, ﬁSys%}, o(xy) = 2y =
3 (x° +y?)
5. 3anucatk TpoiHor ukTerpan ([ f(x;y;z)-dxdydz B Bune
V)

NMOBTOPHOIO U paccTaBuUTb Npeaenbl UHTErpMpoBaHms no obnactu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) y=\/25—x2, y=2z, x=4, x>0, zx>0;

2) 2:18—x2—y2, y=X, y=3, x>0, z=>0.
6. Bblumcnntb 06BEM Tena, orpaHNYEeHHOro NOBEPXHOCTAMM:

1) z:ﬁ y=2Xx, y=3, x>0, z>0.

2) x2+y2+22=2, y:x2+22, y > 0.

7. Bblumcnntb Maccy Tena, 3aHumatowiero obnactb (V), ecnv 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :

V:{4§x2+y2+22£36, y>x, y=0, z >0},

y2
(X y;z) =
X2 + y2 + Z2
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KpaTHble nHTerpansl BapuaHTt 19

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),

OrpaHUYeHHON NNHUAMM:
1) X—2y+5=0, 4x-y+6=0, 2x+3y-18=0, x-2y-2=0.

2) y= 4x—x2, y=2Jx, x=0, x=4.
2. lMepenTtn K I'IOJ'IFIprIM KoopAnHaTam 1 BblMUCNUTD:

[| === dxdy, rme D:{1<x?+y?<9, x>0,
(D) X% + y
y >0}
3. Bbluncnutb nnowagb ourypbl, orpaHUY4eHHOW NIMHUSMU:
1) x2+y2— 5, y—2x2, (y>0);

2) (P+y?)¥?=
4. BblumcnuTtb maccy I'IJ'IaCTI/IHKI/I, 3aHuMaroLen obnactb (D), npu
3a[jaHHOM NOBEPXHOCTHOM NAOTHOCTU O(X;Y) :
1) D:{y=e*, x=0, y=2}; d(xy)=e*"
2) D:{2x£x2+y2£6x}; o(X;y)=yx .
5. 3anucatk TpoiHor ukterpan ([ f(x;y;z)-dxdydz B Bune

V)
NMOBTOPHOIO U paccTaBuUTb Npeaenbl UHTErpMpoBaHns nNo obnactu
(V), orpaHn4eHHOM NOBEPXHOCTAMM:

1) x=5 y=x/5, z:x2+5y2, y>0, z>0;

2) 4y:x2+y2, x2+y2=y, z:w/x2+y2.

6. Bbluncnntb 06bEM TENA, OrpaHN4YeHHOro NOBEepPXHOCTAMMN:

1) y:\/9—x2—22, y=\/x2+22, (y>0);

2) x2+y2:4, y+z=2, z>0.

7. Bblumcnntb Maccy Tena, 3aHumatowiero obnactb (V), ecnv 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :
V: {2(x +y)<z<4 O<y<\/_ r(X;y;2) = Xt

X2—|-y2
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KpaTHble nHTerpansl BapwuaHT 20

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrPaHNYEHHON MUHUSMU:

1) x2+y2 =4, y2 =3x, (y>0);
2) x+y=4, x-3y=0, x+5y=16.
2. MNMepenTun K NONSpHbIM KoopAMHATaM U BbIYUCIUTD:
ﬂ(x2 +y2)-dxdy, roe D:{x?>+y®<8, y<x, x=+2}
(D)
3. Bbluncnutb nnowagb ourypbl, orpaHUY4eHHOW NIMHUSMU:
1) xy=6, 3x=2y, x-6y=0;
2) (x2 + y2)2 = 7x? +5y2.
4. BbluncnuTb Maccy NracTuHKK, 3aHumatoLlen obnactes (D), npu
3alaHHOW NOBEPXHOCTHOM MAOTHOCTU O (X;Y) :

1) D:{y=x2+1, X—y+3=0}; o(Xy)=2x+Yy;
2) D:{x2+y2§4x, y < x}; 5(x;y):xw/(x2+y2)5.

5. 3anucatb TpoiHol unterpan ([ f(x;y;z)-dxdydz B Bune

V)
NMOBTOPHOIO U paccTaBuUTb Npeaenbl UHTerpupoBaHns no obnactu
(V), orpaHn4eHHOM NOBEPXHOCTAMM:

1) y=x2, x:yz, 3X+2y+z=6, z=0;

2) 2:4—x2—y2, y=X, y=-X, y=2, z2>0.
6. Bbluncnntb 06bEM Tena, orpaHM4EeHHOro NOBEPXHOCTSAMM:

1) 22:4—x, x2+y2:4x, (z=0);

2) x2+y2+22=22, z:w/x2+y2.

7. Bblumcnntb Maccy Tena, 3aHumMatowiero obnactb (V), ecnv 3agaHa
06BbEMHasA NNOTHOCTL Tena y(X;Y;z) :

2 2 2 X
V{I<(xX“+y“+z)<9, 220, 0<y<—}
{L<(x"+y ) y ﬁ}
z
\/x2+y2+z2

y(Xy;z) =
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KpaTHble nHTerpansl BapuaHT 21

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTeErpupoBaHusa no obnactu (D),
OrPaHNYEHHON MUHUSMU:

1) x2+y2 =4, y:2x—x2, x=0, x>0, y=>0
2) [lMapannenorpamm: A(-2;1), B(2;4), C(3;1), D(-1;-2).
2. MNepenTun K NONSPHBIM KOOpAMHATAM U BbIYUCIIUT:
I In(x? +y?)-dxdy, roe D:{4<x?>+y?<25 x>0}
(D)
3. Bbluncnutb nnowaab urypbl, orpaHUYeHHON NNHUAMMU:
1) y2 —x% = 4x, y:x\/§, y=-3%, (y>0);
2) (x2 - y2)3 = x4
4. BblMMCNUTbL Maccy NnacTuHKK, 3aHuMarowen obnacte (D), npu
3aaHHOMN NOBEPXHOCTHOM NNOTHOCTU oO(X;Y) :
1) D:{xy=1 x=y, x=2} 5(x;y)=x4y;

2) D:{2y<x®+y?<6y, —xs<ys<xk; S(6y)=y(x2+y?) .
5. 3anucatk TpoiHor ukterpan ([ f(x;y;z)-dxdydz B Bune

V)
NMOBTOPHOIO U paccTaBuUTb NPeaenbl UHTErpMpoBaHms nNo obnactu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) x=4, x=4y, z:4y2, z>0;
2) z=1+3x2+2y2, y=1—x2, y=1 z2>0.
6. Bbluncnutb 06bEM Tena, orpaHM4EHHOro NOBEPXHOCTSAMM:
1) y2+22:22, x:4—x2—22, X=>0;
2) z=23x, y2:2—x, z>0.
7. Bblumcnntb Maccy Tena, 3aHumatowiero obnactb (V), ecnv 3agaHa
06BbEMHas NNOTHOCTL Tena y(X;Y;z) :

V:{4§(x2+y2+22)£16, z>0, y=0, y<xJ/3}
y
\/x2+y2+22

y(X y;z) =
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KpaTHble nHTerpansl BapuaHT 22

1. B neoitHom nHTerpane [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:
1) x2—y2 =2, y2 =—X;
2) Tpaneuus: A(-2;-2), B(-1;2), C(3;4), D(6;2).
2. [NepenTn K NoNSAPHbIM KOOpANUHATaM U BbIYUCTIUTD:

ﬂ\/(xz +y2)° .dxdy,
(D)
roe D:{x2 + y2 <3x, —-x//3<y<x/J3};
3. BblumcnuTb nnowiaab purypbl, orpaHMYeHHON NNHUSAMMU:
1) y=v4- x2 X+Yy=2
) (P+y?)It=x?oy?

4. BbluncnvTb Maccy NracTuHKK, 3aHumatoLlen obnactes (D), npu
3ajlaHHOM NOBEPXHOCTHOM NIIOTHOCTU O (X;Y) :

1) D:{x/2<y<x/2}; o(X;y) =x+2y;
2) D:{2x3x2+y238x, y <0}; o(xy)=3y .
5. 3anucatb TpoiHor uHterpan ([ f(x;y;z)-dxdydz B Bune
V)

NOBTOPHOIO U paccTaBUTb Npeaenbl UHTErPUPOBaHMS No obnacTu
(V), orpaHN4YeHHOWN NOBEPXHOCTSAMMU:

1) y=2x, x+y+z=2, x>0, z>0;
2) x2+y2+z2 =1, x2+y2+z2 =36, x2+y2 =22,
-X<y<x, z2>0.

6. Bbluncnntb 06bEM Tena, orpaHMY4EeHHOro NOBEPXHOCTSAMMN:

1) y:2—\/x2 +22, y:x2 +22,
2) x+y=3 Z+x° =9, x2>0, y>0, z>0.
7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :

V:{(x2+22)s4z, X+y<4 y>0} r(xy;z)=
X< +2
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KpaTHble nHTerpansl BapuaHT 23

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHusa no obnactu (D),
OorpaHN4YeHHOW NMUHNAMMN:
1) x-2y=2, x-2y+5=0, x=-1 x=3
2) y2 —-x=0, y=2, x-2y=3 (y>2).
2. [NepenTn K NONAPHbLIM KoopauHaTaM U BbIYUCTIUTL:
ﬁ\/(x2+y2)-dxdy, roe D:{x?>+y?+2y=0, x<O}
(D)
3. Bbluncnutb nnowagb ourypbl, orpaHUY4eHHOW NNHUSMU:
1) x2+y:20, 8x+y=0;
2 (Fry?)’=x’.
4. Bblu4ncnuTb Maccy NnacTuHKK, 3aHumMmaroLlen obnacteb (D), npu
3alaHHOWN NOBEPXHOCTHOM MIOTHOCTU o (X;Y) :

1) D: TpeyronbHuk — A(0;0), B(+/2;~+/2), C(/2;4/6); S(X;Y) = x% 4 y2;

2) D:{4<x’+y®<9, x20, y<O}; 5(x;y):—2;_3—g .
X" +y
5. 3anucatk TpoiHor ukTerpan ([ f(x;y;z)-dxdydz B Bune
V)

MOBTOPHOrO U pacCcTaBuUTb Npeaeribl UHTerpupoBaHns nNo obnacTtu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) z=9—x2—y2, X+y=3, x>0, y=>0, z>0;

2) x:x/25—y2, X=z, y=4, y=>0, z>0.

6. Bbluncnntb 06bEM TENA, OrpaHN4YeHHOro NOBEepPXHOCTAMMU:

1) x2+y2+22:R2, x2+22=Ry, y >0;

2) x2+y2+22:36, z:\/x2+y2, 0<y<—x

7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
0O6BbEMHaA NNOTHOCTL Tena y(X;y;z) :
V:{(x2+22)§16y, 0<z<16-y, x>0} r(x;y;2) =

X2+y2
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KpaTHble nHterparneol BapuaHT 24

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1)  y=+v12-%x%, y=2J3-V12-x%, x=0, (x=0);
2) ygIhx|, y=5.
2. MepenTu K NONAPHLIM KOOPAMHATAM U BLIYUCIUTD:
[[x-dxdy, roe D {2 +y2<bx, x>0}
(D)
3. Bbluncnuts nnowans urypbl, OrpaHnYeHHON IMHUAMU:
1) y=2, y—x2+5 x=1 x=3

52 _

2) (P+y?)*?=

4. Bbl4McnuTb Maccy I'IJ'IaCTMHKVI, 3aHuMmarowen obnactb (D), npu
3aJjaHHOW NOBEPXHOCTHOM MNNOTHOCTU oO(X;Y) :

1) D:{y=4x+6, x-1-2y=0, x=-1}; o(Xy)=x;

2) D:{y<x®+y® <2y}, S(x;y) =3y .
5. 3anucatb TpoiHor uuterpan ([ f(x;y;z)-dxdydz B Bune

V)
MOBTOPHOrO W paccTaBuUTb Npeaerbl MHTerpupoBaHns nNo obnacTtu
(V), orpaHn4eHHON NOBEPXHOCTAMM:

1) z=x%, 2x=vy, x=4, y>0, z>0;

2) x2+y2:4, y = x> +22, y > 0.

6. Bbluncnntb 06bEM TENA, OrpaHN4YeHHOro NOBEepPxXHOCTAMMU:

1) x2+y2+22=1, x2+y2+22:9, y<x, z=20, y=>0;

2) 2:4—x2—y2, X+y=2, x=>0, y=>0, z>0.
7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
0OBbEMHasA NNOTHOCTL Tena y(X;y;z) :
\Y :{x2+y2 =2X, X+z=2, y>0, z>0};
y

X2+y2

y(Xy;2) =
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KpaTHble nHterparneol BapuaHT 25

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrpaHU4YEeHHOM NNHNAMWN:

1) x2+y2 <4, x2+y2 < 4x;
2) x2+y=0, Xx—y—-2=0.
2. MepenTn K NONSAPHLIM KOOPAMHATAM U BbIYUCTUT:
H\/(xz +y2)3 .dxdy, roeD:{x°+y’<y, -x<y<xJ/3}h

(D)
3. BbluMcnuTb nnowaab purypbl, orpaHUYEHHON NNHUAMMU:

1) y=2, y—x2+5 x=1 x=3
) (P+y?)=xy

4. BblMMCNUTbL Maccy NNacTuHKK, 3aHuMatrowen obnacte (D), npu
3aaHHOMN NOBEPXHOCTHOM MNNOTHOCTU O(X;Y) :

1) D: TpeyronbHuk — A(3;4), B(6;2), C(3;1/2); o(Xy)=X+VY ;
2) D:{4£x2+y2 <16, x<y<x/+3, x>0, y>O0}

3x —
o(5y)=— y2 :
X< +y
5. 3anucatk TpoiHor ukTerpan ([ f(x;y;z)-dxdydz B Bune

V)
MOBTOPHOrO U pacCcTaBuUTb Npeaeribl UHTErpupoBaHns no obnacTtu
(V), orpaHn4eHHON NOBEPXHOCTAMM:
1) x+y=4, z=4,)y, x>0, z>0;

2) x2+y2:4, z:x2+y2, z>0.

6. Bblumcnntb 06BEM Tena, orpaHNYEeHHOro NOBEPXHOCTAMM:
1) z:4(x2+y2), y=3X, x=2, 220, y=>0;
2) 2y:x2+y2, 4y:x2+y2, X=2, X=4.
7. Bblumcnntb Maccy Tena, 3aHumatowiero obnactb (V), ecnv 3agaHa

06BbEMHas NNOTHOCTL Tena y(X;Y;z) :

V:{2§x2+y2+2238, x2+y2:22, x>0, y>0, z>0},

y(XGy;7)=xy .
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KpaTHble nHTerpansl BapuaHT 26

1. B neoitHom uHTerpane [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrPaHNYEHHON MUHUSMU:

1) x*+y?=2, x*=y, (y>0);
2) X+y=2, y <1, x =0, y=0
2. [NepenTn K NONAPHbLIM KoopauHaTaM U BbIYUCTIUTL:

I x(x% +y2)2 - dxdy, roe  D:{x?+y? <2z
(D)
0<y<x}.
3. Bbluncnutb nnowagb ourypbl, orpaHUY4eHHOW NINHUSMU:
1) y=2%, y=2x-x%, x=0, x=2
2) y2 =2X; x—-y=4.
4. BbluncnuTb Maccy NnacTuHKK, 3aHumMatolen obnactes (D), npu
3alaHHOW NOBEPXHOCTHOM MAOTHOCTU O (X;Y) :
1) D:{0<y<l-x; 0<x<L, &(xYy)=y>;
2) D:{x£x2+y2§2x}, o(x;y)=1+y+x .
5. 3anucatk TpoiHor ukterpan ([ f(x;y;z)-dxdydz B Bune

V)
NMOBTOPHOIO U paccTaBuUTb Npeaenbl UHTErpMpoBaHna nNo obnacTtu
(V), orpaHnM4eHHON NOBEPXHOCTAMM:

1) x=2, y=4x, y=3Jx, z=4, 2>0;
2) 7= 2(x2 + y2) , Z= 4—2(x2 + y2)
6. Bbluncnnts 06bEM Tena, orpaHMY4EeHHOro NOBEPXHOCTSAMU:
1) z = 3x? +3y2 +1, 7=5-3x° —3y2.
2) 2x+3y=12, z=y%/2, x>0, y>0, z>0.
7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :

V:{x/x2+y2£zsx/9—x2—y2, x > 0}, (X ¥;2) =X .
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KpaTHble nHterparneol BapwuaHT 27

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U
(D)
paccTaBuTb Npeaenbl MHTErpupoBaHus no obnactu (D),
OrPaHNYEHHON MUHUSMU:
1) y=X, y=4x, xy=1 (x>0; y>0)

2) y=eX, y=e7X y=2.

2. NepenTun K NoNsgpHbIM KoopAMHATaM U BbIYUCIUT:
[[(x+y-1)-dxdy, rme D:{l<x%+y%<4 0<y<x}

(D)

3. Bblumcnutb nnowaab urypbl, orpaHUYeHHON NUHUAMM:
1) x+y—-1=0; x—y—-1=0; x—y+1=0; x+y+1=0.
2) x:yz; X=2+ y2/2

4. BbluncnuTb Maccy NracTuHKK, 3aHumMatolen obnacteb (D), npu

3ajaHHOM NOBEPXHOCTHOM NIIOTHOCTU O (X;Y) :

1) D:{1+x2£y§3—x, x>0} O(Xy)=4x+5y+2;
2) D:{1- 1—y2£x£y}, o(X;y)=3xy .

5. 3anucaTb TpoitHol unTerpan  [[[ f(x;y;z)-dxdydz B Buge

V)
NOBTOPHOIO U paccTaBuUTb Npeaenbl UHTErpUpoBaHMs No obnactu
(V), orpaHN4YeHHOWN NOBEPXHOCTSAMMU:

1) x2+22:1—y, y=0, x>0;

2) =X, y2:x, x=3, z22>0.

6. BbluMcnMTb 06BEM Tena, orpaHNYeHHOro NOBEPXHOCTAMM:
1) x=,y/2, x+y=3, z=2, z=0.

2) x2+y2+22:4, z:w/x2+y2, y>0.

7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :
4

X2-|-y2

V:{x2+y2:2x, z=3, y>0, z>0}, y(xvy;z)=
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KpaTHble nHTerpansl BapuaHT 28

1. B neoitHom uHTerpane  [[ f(x;y)-dxdy nepeiiTn k NOBTOpPHOMY U

(D)
paccTaBuTb Npeaenbl MHTErpupoBaHusa no obnactu (D),
OrpaHUYEeHHON NINHUAMM:

1) xy=1, y=+x, x=3;
2) y2—x2:1, x2+y2:2y, (y>1).

2. MNepentn k NONAPHLIM KOOPANHATAM U BbIYUCINUTD:
X

2-dxdy, roe D:{43x2+y2§16, x>0, y=>0};
(D)X +YVy

3. BbluncnuTb nnowaab purypsl, orpaHUYEHHON NNHUAMMU:

1) x?+y=2 y3=x%

2) (x2 - yz)?’/2 = 2x% + y2.
4. BblMMCNUTbL Maccy NnacTuHKK, 3aHuMarowen obnacte (D), npu
3aJaHHOM NOBEPXHOCTHOM NIIOTHOCTU J(X;Y)
1) D: Mapannenorpamm — A(-1;2), B(3;4), C(3;1/2), D(-1;-3/2);
o(X;y)=3x+2y;

2
2) D:{x?+y? <8x, ﬁgysi}, S(X;y) = y .
J3 /(X2+y2)3

5. 3anucatb TpoiHor unterpan ([ f(x;y;z)-dxdydz B Bune

V)
NOBTOPHOIO U paccTaBUTb Npeaenbl UHTErpPUPOBaHMS No obnactu
(V), orpaHN4YeHHOWN NOBEPXHOCTSAMMU:

1) x=5 y=x/5, z:x2+5y2, y>0, z>0;
2) 4y:x2+y2, x2+y2 =Y, z:\/x2+y2 :
6. Bblumcnutb 06bEM Tena, orpaHN4YEHHOro NOBEPXHOCTAMMU:
1) 22 =4-x%, x° +y2 =4x, (z=0);
2) x2+y2+z2 =2z, z:w/x2+y2.
7. Bbluncnutb maccy Tena, 3aHmmatowiero obnactb (V), ecnu 3agaHa
ob6BbEMHas NOTHOCTL Tena y(X;Y;z) :
\Y% :{4£(x2 +y2+22)sl6, z>0, y=0, y<xJ3}
y
\/x2 + y2 + 22

(X y;2) =
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TEOPETUYECKHUE BOIMNPOCHI
no teme «CkansipHble 1 BEKTOPHbIE NONsA»

1. OnpegeneHne ckanapHOro nosisi, cnocodbl ero N30bpaxxeHus.
[MpounsBogHas ckansipHOro nosns nNo HanpasfiEHWIO, €€ BblYMCIIEHNE
N Pr3n4ecKnin CMbICrI.

2. BekTop-rpagneHT ckansipHOro nosns, ero Bbl4MCIieHne n
domanyeckui cmbicn. CBA3b BEKTOpa-rpagneHTa ¢ Npon3BoaHoON no
HarnpasieHUIO.

3. KpmBonuHenHbIn nHterpan no anuHe ayru (1-ro poga). Nonatue,
BblYNCIIEHNE, FTEOMETPUYECKUINA CMbICIT.

4. TloHATWEe BEKTOpPHOro nons. KpuBonunHenHbIn MHTErparn rno
KoopamnHaTtam (2-ro poaa), ero (onanmyecknin CMbICIl, Bbl4UCIIEHNE.

5. KpuBOMNMHENHbIN MHTErparn no KoopanHaTam rno 3aMmKHyTOMY
KOHTYpY, ero ceomnctea. Popmyna [puHa. Ycrnosme HE3aBUCMMOCTU
KPUBOMMHEMHOIO MHTErpana no koopguHatam oT JIMHUK
NHTErpnpoBaHuS.

6. MNoTeHynanbHbIe NONA U NOHATUE noTeHuuana. CBoncTea
NSIOCKOro NoTeHumManbLHoro nosns (YeTblpe paBHOCUIbHbIX
yTBepXxaeHus no gpopmyne [puHa).

7. VIHTerpupoBaHne nomnHbix andpdoepeHumanos (HaxoxgeHme
noTeHUnana sagaHHOro NI0CKOro NOTEHUManbLHOro nons).

8. lNMoBepxHOCTHbIN MHTerpan 1-ro poga. Ero BbluncreHue.

9. lNoBEPXHOCTHLIN NMHTErpasn no koopguHartam (2-ro poga), ero
BbluncrieHne. Prn3anyeckni CMbICIT MOBEPXHOCTHbLIX MHTErpanos.

10.®Popmyna OcTtporpagckoro-lraycca B BEKTOPHOM N KOOPANUHATHOW
doopmax.

11.TloTok BekTOpHOro nons. Linpkynsuus BeKTOpHOro nong.

X BblYMCNEHNE B BEKTOPHOW U KOOpAUHATHOW dhopMax,
Jon3NYECKUI CMbICIT.

12.TloHATHE 1 BblYMCIIEHME ONBEPTrEeHLMN BEKTOPHOIO Noss.
dn3nYecKkmin CMbIC UBEPreHLNN.

13.loHATHE KN BblYMCIIEHME POTOPA BEKTOPHOro nonsd. dnanyeckum
CMbICJT pOoTOpa nons.

14.®opmyna CTtokca. [MpocTpaHCTBEHHOE NOTEHLMarbHOe nose, ero
cBoucTBa, PU3NYECKNIN CMbICTT.

15.ConeHounganbHoe BEKTOpPHOE norse. FapmMoHn4Yeckoe BEKTOPHOE
none. Mx ceBoncTBa.

16.0nepaTop MNamunbToHa. Onepatop Jlannaca 1 rapMmoHuyeckas
dyHKums. AudpdepeHunanbHbie BEKTOPHbIE onepaunn BbICLLNX
NopPsIAKOB.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 1

8. HanTtn npoussoaHyto ckanapHoro nona U(X;y;z) B Touke Mg B
HanpaBfeHUn BEKTOpa HOpMarsu K MoBEPXHOCTN S , obpasyroLlero
OCTPbIN Yros C NOSIOKUTENbHBLIM HanpasrieHnem ocn OZ .

U(xy;2) =4In(3+x)—8xyz;  Mo(L 1 1);

S: x? —2y2 +22% =1.
9. HanTtu BennumHy n HanpasfeHne BekTopa HanbonbLUEen CKOPOCTH
n3mMeHeHua TemnepaTypHoro nona T(X;y;z) B Toukax Mq(L L 1) wu

M2(0-2-1) 0 T(6y2) =0 +y?+2%)3%
10. Haiitn paboTy cunosoro nonss F(X;y) BAOMb Ayrv NMOCKOVA

KpvBoM L , 3aknoyéHHon mexay Todkamn Mq(—4; 0) 1 M, (0; 2) :

X2

Focy)=(x2+2y)-T+(y?>-2x)-§; L: y= 2—?.
11. HaliTi NoTOK BEKTOPHOro Nons A Yepes NMoBEPXHOCTb S B
CTOPOHY BHELLHEeN HopMarnu:
1)  A={2x;y; -3z},
S : 4YacTb NOBEPXHOCTN X+ Y+Z =1 Bblpe3aHHOW
KOOpAMHATHBIMWU NSTIOCKOCTAMN;
2)  A={(@Bx%+x);e*;e’},
S . nosiHasi NOBEPXHOCTb KOHYyca X% + y2 =7°, 1=4
3)  A={x* x xz},
S : NosiHasi NOBEPXHOCTb YeTBEPTU Nnapabononga

x2+y2:z, z=1 x=0, y=0

—

12. Hantn moaynb uMpKynaumm BEKTOPHOro rnosnis A BAOOMb
KOHTypa L :
1) A={y?; (x+y)°}, L: KOHTYp AABC - A2 0), B(22), C(0;2);

x2+y2+22:25,

2)  A=yz-i+2xz-j+xy-K, L:
x2+y2:9, (z>0);
13. MposepuTb, GyaeT N BEKTOPHOE none
A={2x+ze*; 2y; e* —27} noTeHumanbHbIM. B crniyyae
NONOXWUTENbHOTO OTBETA HANTK ero NoTeHuMan.
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CkansapHble U BEKTOPHbIE MOns BapwuaHT 2

1.

. Haiitn paboty cunosoro nonsi F(x;y) = x

HanTtn nponssoaHyto ckanapHoro nona U(X;y;z) B Touke Mg B
HanpaBfeHUn BEKTOpa HoOpMarsu K NoBEPXHOCTN S , obpasyroLlero
OCTPbIN Yros C NOSIOKUTENbHBLIM HanpasrieHnem ocn OZ .

UOGY;2) =Xy +yVz;  Mo(24:4); S:2x°—y*+4x=0.

. Hantn BenuunHy n HanpaeneHue Bektopa HanbosbLlen CKOpOCTH

n3MeHeHnda TemnepatypHoro nonsa  T(Xx;y;z)=x(Iny—arctg z) B
Toykax Mq1(-2;L5 -1) n Mo(-¢; €;0) .

2. T+xy-] Boonb
oTpeska npsamon, coeguHsaowen Todkmn M1(0;1) n1 Mo (L 2).

—

. HaiAiTn noTok BekTopHOro nons A 4Yepes NoBepxHOCTb S B

CTOPOHY BHELUHEN HopMarwu:
1) A={x2y; 1z},
S :4yacTb NNOCKOCTU X+2Y+27 =2,
Bblpe3aHHOWN KOOpAMHATHBIMU MITOCKOCTSMU;
2)  A=(ny+7x)-i +(sinz—-2y)-j+(¥ -22)-k,
S: cdepa x2+y2+z2 =2X;
3) A={xz; z; y},

S : nonHasa noBepxHOCTb Napabonovaa

x2+y2:1—z, z=0;

—

. Hantn moaynb umpkynsaumm BeKTOpHOro nonss A BOOSNb KOHTypa

L :
1)  A={(x-y); (3x—2)}, L: oKpyxHOCTb x2+y2=6y;

X2 +y2 = 25,

2)  A=(x°-y)-T+x-]+K, L:
z=9.

. NpoBepuTb, OyaeT nn BEKTOpHOE none

A={12x2yz; 4x3z; 4x3y—2e22} noTeHumanbHbIM. B cnyyae
NOJIOXKUTENbLHOro OTBETa HaMTU ero noTeHumnan.
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CkansapHble U BEKTOPHbIE MOns BapwuaHT 3

1.

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpaBfeHUn BEKTOpa HOpMarsu K NoBEPXHOCTN S , obpasyroLlero
OCTPbIN Yros C NOSIOKUTENbHBLIM HanpasrieHnem ocn OZ .

U(x;y;2) =-2In(x* =5)—4xyz; Mg(L L 1);
S: x? +2y2 ~27% =1.

. Hantn BenuunHy n HanpaeneHue Bektopa HanbosbLlen CKOPOCTU

N3MeHeHna TemnepaTypHoro nonsa  T(X;y;z) = x2y—w/xy+ 72 B
Toukax M1(L 5 -2) 1 My (4, -4, 3) .

. Haiitn pa6oty cunosoro nons F(x;y) = X2 -T+(]/y2)-T BOONb

Ay nnockown kpuson L : xy =1, coeguHaowen Toukm Mq(L 1) u
Mo (4, 1/4).

—

. Hantn notok BekTopHOro nons A 4epes NOBEPXHOCTb S B

CTOPOHY BHELLHEN HopMaru:

1)  A={xvy; z},
S : 4acTb NnNockoctTn 6x+ 3y + 22 =6,
Bblpe3aHHOW KOOPANHATHbBIMU MNNOCKOCTAMU,

2)  A=(cosz+3X)-T +(x—2y)-+Bz+y?)-K,
S: monHas NoBepxHOCTh Napabononaa
36(x2 + y2) =2, 71=6;
3)  A={x> vy z},
S : MonHasi IOBEPXHOCTb monywwapa X2 +y2 +22 =1,
z=0, (z>0);

. Hantn MoayJib UMPKYJITIALUUN BEKTOPHOIO MNMos4d A BOOJIb KOHTYpa

L :
1) A={2y; (x+Yy)}, L: rpaHuua obnactu y2 <x<4.

2) A=xz-1 —J+V-Kk, L: {Z S(x7+y7) -1
z=4.

. NpoBepuTb, OyaeT nn BEKTOpHOE none

A={ysin2xy —zsin2xz; xsin2xy+1 xsin2xz} NOTeHUMAanbHbIM.
B cny4yae nonoxutenbHOro otBeTa HanTu ero noTeHuman.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 4

1.

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpaBfeHUn BEKTOpa HoOpMarsu K NoBEPXHOCTN S , obpasyroLlero
OCTPbIN Yros C NOSIOKUTENbHBLIM HanpasrieHnem ocn OZ .

U(x;y;z):(l/4)x2y—\/x2+522; Mo(-2; 1/2; 1);
S: x? +4y2 = 2% +4.
HanTtu BennuunHy n HanpaBneHne BekTopa HanbonbLuen CKOpoCcTn

N3MeHeHua TemnepaTtypHoro nona  T(X;y;z) =X+ In(y2 + 22) B
Todkax Mq1(2; L, ) m My (2, -3; 0) .

. Haiitn paboty cunosoro nonst F(X;y)=y-i +X-] BAOMb Ayru

actpouabl L: x:acos3t, y:asin3t, 0<t<rz/4.

HanTtn noTok BEKTOPHOro nosnisi A 4yepes NOBEPXHOCTb S B
CTOPOHY BHELLHEeN HopMarnu:

1)  A={x; 0; (m-1},
S : 4acTb nnockoctTn 12x+ 3y + 2z =6,
BbIPE3aHHOW KOOPAUHATHBIMU MIIOCKOCTSAMU;
2)  A=(4x-2y?)-T+(Inz—4y)-j+(x+3z2/4)-k,
S: cdepa x? + y2 +2% = 2X+3;
3)  A={(x+y); (y-2); (x*+y2)},
S : NonHas NoBEPXHOCTb LMMUHAPA

x2+y2:2, z=1 z2=0;

—

Hantn moaynb uMpKynaumm BEKTOPHOMo nosnis A BOONb KOHTYpa
L :

1)  A={(x+y); 2x}, L: BAONb OKPYXHOCTM X2 + y2 = 2X;

2)  A=2y-i+]-2yz-k,

. MposepuTb, 6yaeT nu BektopHoe none  A={I/(x-1); 1y; 1/z}

noTeHuuanbHbiM. B cnyyae nonoXxuTenbHOro otBeTa HauTh ero
noTeHuunan.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 5

1. Hantu npoussogHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpaBfeHUn BEKTOpa HoOpMarsu K NoBEPXHOCTN S , obpasyroLlero
OCTPbIN Yros C NOSIOKUTENbHBbIM HanpasneHmem ocn OZ

Uy =xz® —x%y;  Mo(2 2 4);
S: x2—y2—32+12:0.
2. HanTtu BenunymHy n HanpasreHne BekTopa HanbornbLuen CKOpoCTun
n3MeHeHusa TemnepatypHoro nonga T(x;y;z)=yIn(1+ x2)—arctg z

BTodkax M1(0; L 1) m M, (0; -5 ~J/3) .

3. Haitu paboty cunosoro nonst F(x;y) = S EG -] BOonb Oyrun

NSIOCKOW KpmBon L. y = x2, 3aKIMYEHHON MeXxay ToYKamm

M1 D) n Mo(3; 9).
4. HanTu NOTOK BEKTOPHOro rnona A 4yepes NoBepxHoCTb S B
CTOPOHY BHELLHEN HopMaru:
1)  A={0; 9y; (7z+D)},
S :y4acTb NNOCKOCTU X+Yy+z=1
Bblpe3aHHOW KOOPANHATHBLIMU NNOCKOCTAMU;
2)  A=("2-X)T+(xz+3y) ]+ +x%)K,
S: nonHas noBepxHOCTb NUpamMunabl
2X+y+z=2, x=0, y=0, z=0;

3)  A={x% xy: 3z},
S : MoMHasi IOBEPXHOCTb KoHyca X2 +y2 =22, z=4;

—

—

5. Hantn mogysnb UMpKynaumMmM BEKTOPHOroO Nosnist A BOOSb KOHTYpa
L :

1)A={x3: —v3} L: BOonb okpyxHOCTM +y?

% - . _ 2 _
X+y+z =3

6. MposepuTb, ByaeT N1 BEKTOPHOE Mnose
~ 1 1 X 1 X
A={- y 5+ — - 5
(x+3) YZ X+3 zy¢ (z+2)° ¥z
noTeHuMarnbsHbIM. B criyuae nonoxuTensHoro oTeeTa HamTu ero
noTeHuuarn.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 6

. Haiitn paboty cunosoro nonst F(x;y) = cos

1. Hantu npoussogHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasfeHU BEKTOpa HOpManu K noBepxHocTn S , obpasyrLlero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ

U(xy;z) = Xy —yz2; Mo(2, 1, -1); S: X% +y? = 4x.

. Hantn BEJIMYNHY N HalpaBJieHNne BEKTOpa HanbonbLUen CKOpPOCTHU

N3MeHeHusa TemnepaTtypHoro nona  T(X;y;z) = In(3—x2) +xy22

BToukax M{(L 3;2) nu My(-/2; 2; 0) .

3x.T+y-j Boomb ayru

nrnockov kpmeon L: y=sinx mexay Todkamm Mq(0; 0) u
M2(7Z'/2; 1)

—

. HaiiTn noTok BektopHOro nons A 4epes NoBepxHOCTb S B

CTOpPOHY BHELLUHEN HOpMarlin:
1) A={x 3y; 2z},
S :4acTb NNOCKOCTN X+ Yy+Z=1,
Bblpe3aHHOl7I KOOPpAONHATHbIMU MJTOCKOCTAMMU;
2)  A=(6x—cosy)-i +(*+2)-J+(2y+32)-K,

S : nonHaga noBepxHOCTb UUnMHApa
x2+y2 =4, 7=0, z=3;
3) A={3x; 0; —z},
S : nonHaga NoBepxXHOCTL Tefa, OrpaHUYeHHOro

2:6—x2—y2, x2+y2=22, (z=0);

—

5. Hantu MoAy b UMPKYNALMM BEKTOPHOMO nona A BOOJIb KOHTYpa

L :

DA={y%  (x*+x3y)} L: koHTYpAOAB — O(0; 0), A(L 0), B(O; 1);

2)

2 2 2
- - . _ X“+y®+2z° =16,
A:2yz-i+xz-j+y2-k, L: y

x2+y2 =4, (z>0).

6. MpoBepuTb, OyaeT N BEKTOPHOE nore

X
22

NONOXUTENBHOrO OTBETA HAUTU €ro NoTeHunan.

A:{x3y—1; x3; +4z} noTeHumanbHbIM. B cnyyae
4
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 7

1.

. Haiitn paboty cunosoro nonst F(x;y) = cos

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasfeHU BEKTOpa HOpManu K noBepxHocTn S , obpasyrLLero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ

U(xy:2) =713+ x%) ~dxyzi Mot L 1);

S: 7x%-4y®+47°=7.
Hantn BenuynHy n HanpasneHue Bektopa HanborbLlen CKOpoCTU
N3MeHeHnda TemnepaTypHoro nonga  T(X;Y;z) =sin(X+2y) +./Xyz
B Toukax Mq(z/2; 3z/2; 3) n Mo(0; =/4; 1) .
2 X-T+(]/y3)-I BOOMb
Lyrn MrocKoW KpuBoM L: y=tgx mexay Toukamum M (z/4; 1) un

M, (7/3; /3).

—_

. Hantn notok BekTopHOro nons A 4epes NOBEPXHOCTb S B

CTOPOHY BHELLHEN HopMaru:

1) A={=2x vy; 4z},
S yacTb nNnockocTn 2x+6Yy+3z =6,
Bblpe3aHHOW KOOPANHATHbLIMU MIOCKOCTAMU,

) A=(z-0T+(x-y) T+’ -2k,
S: nonHaga NoBepxHOCTb LUMnuHapa

x2+y2 =(z+1), z=0;

3) A={x -2 -1z},
S : nonHaa NnoBepXxHOCTb Tena, orpaHNYeHHoro
3x+2y=12, 3x+y=6, X+y+z=6, y=0, z=0;

—

. Hantn MoAy b UMPKYNALMM BEKTOPHOro nona A BOOJIb KOHTYypa

L :
1) A={(y=x%); (2x+y?)}, L: x®+z°=R% y=x
L- {Z—1=2(X2+y2),

2)  A=4x-i+2-J-xy-k
x2+y2 =4, (z>0).

. MpoBepuTtb, ByaeTt nu BEKTOpHOE none

A={2xsiny—ysinx; X COSY—Z+CO0SX; —Y} MOTEHUManbHbIM.
B cnyyae nonoxmnTtenbHOro oTBeTa HamMTK ero NnoTeHuuar.
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CkansapHble U BEKTOPHbIE MOns BapwuaHT 8

1.

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasfeHU BEKTOpa HOpManu K noBepxHocTn S , obpasyrLlero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ
U(xy;z)=arctg (Y/X)+xz;  Mg(2; 2, -1);

S: x2+y2—22:10.

. Hantn BenuunHy n HanpasneHue Bektopa HanbosbLlen CKOpOCTH

n3MeHeHnsa TemneparypHoro nona T (X;y;z) = x2y22 —In(z-1)
BToykax M1(L L 2) u Mok -2; 3/2) .

Haiitn paboTy cunosoro nonss F(x;y) = (x2 + y2)-T+xy-T BOOSb
Oyrv nnockon kpveon L: y=e* mexay Toukamu M1(0; 1) n
Mz(l; e).

—

. Haiitn noTok BekTopHOro nons A 4epes NoBepxHOCTb S B

CTOPOHY BHELLHEeN HopMarnu:
1)  A={x 4y; 5z},
S :y4yacTb NNOCKOCTN 2X+4y+17Z =2,
Bblpe3aHHOW KOOPANHATHbBIMU MITIOCKOCTAMU;

2) A=Y +2x)-T+(xz-y)-J+1/4)E™Y -2)-k,
S: cepa x2+y2+22=2y+3;

3) A={0; 2(z-y); (x-2)},
S : nonHas NOBEPXHOCTb TeJ1a, orpaHnN4YeHHoOro

2 2

X +y2:z—1, X +y2:1, z=0.

—

. Hantm moaynb umMpKynsaumm BEKTOPHOro nosnisi A BAOSb KOHTYpa
L :
- 2 y — X2
1)  A={y" (x+y)}, L: ’
y=4
R ~ - R 2 2 _y2/p_
2) A=y-i—-x-]+2z-k, L: -y X/4 0
z=2.
. MpoBepuTtb, ByaeTt nu BeKTOpHOE none

A={-y+e?: z%Y—-x: 2zY-xe’} noTeHuManbHbIM. B
cryyae nonoXuTenbHOro oTBeTa HalTV ero noTeHumarn.
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CkansipHble 1 BEKTOPHbIE MOns BapunaHT 9

1.

. MpoBepuTb, ByaeT Nn BekTOpHOE norne ,&:{1+

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasfeHU BEKTOpa HOpManu K noBepxHocTn S , obpasyrLlero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ

U(XY;2) =In(l+x%)—xyvz;, Mo —2; 4);
S: 4x2—y2+z2 =16.

. Hantn BenuunHy n HanpaeneHne Bektopa HanbosbLlen CKOPOCTU

n3MeHeHnsa TemnepartypHoro nona T (X;y;z) = G

BToukax Mq(2; 1, 1) u M,(0; -1/2; 0).

—arctg (2y +2)

. Haiitv paGoty curiosoro nonst F(x;y) =xy?-i +y?-] Baonb aym

NSIOCKOWN KpBOW L : x:tz, y=t, 0<t<1.

—

. Hantn notok BekTopHOro nonss A 4epes NOBEPXHOCTb S B

CTOPOHY BHELLHEN HopMaru:

1) A={9% (5y+1); 4m},
S :yacTb NNOCKOCTU 2X—Y+2Z =6,
Bblpe3aHHOW KOOPANHATHbBIMU MIOCKOCTAMU,

2)  A=(z-x)-T+E*+3y)-J+/x+y K,
S: nonHas NoBepxXHOCTb YCEYEHHOrO KOHYyCa
y2+z2 :x2, X=2, X=5

3)  A={2x; 2y; 7z},

S : nonHas NOBEPXHOCTb Tena, orpaHUYEeHHOro

—

. Haiit Mmoaynb uMpKynaumm BeKTopHoro nonsa A BAOIMb KOHTYpa
L :
1)  A={(y-x); (2x—Yy)}, L: OkpykHOCTb X°+y°=x;
2)  A=vy-i+3x-j+z%K, L: {Z_X ty -4
z=3.

y. 1.1

_21 R _}
X x X'z
noTeHumnanbHbIM. B cny4dae nonoXxXmTteryibHOro oTeeTa HaWTu ero
noTeHuuarn.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHTt 10

1.

HainTtn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasfeHU BEKTOpa HOpManu K noBepxHocTn S , obpasyrLlero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ

Uy:2)=x*+y>—2z; Mo@3 4 1); S: x*+y*=24z.

. Hantn BEJTMYNHY N HalpaBJieHNne BEKTOpa HanbonbLUen CKOpPOCTHU

n3aMeHeHnda TemnepatypHoro nonga  T(Xx;y;z) =In(X++/ y2 + 22)

B Toukax Mq(0; =3, 4) n Mol —6; 8) .

Haiitn paboTy cunosoro nonss F(x;y) = (x+Y)-i +(x—Yy)-] BOOMb
ayrn nriockoun Kkpmeom L. x=cost, y=sint, 0<t<x/2,

—

. Hantn notok BekTopHOro nons A 4epes NOBEPXHOCTb S B

CTOPOHY BHELUHEW HopMarswu:

1)  A={mx; 2; 2m},
S :yacTb nnockoctn 3x+2y+6z =6,
Bblpe3aHHON KOOPAMHATHBIMU NIIOCKOCTSAMN;

2)  A=(y?+z%+6x)-T+(€%-2y) - J+(y-2)-K,
S : nonHas NoOBepXHOCTb KOHyca
Ax*+2%)=y?, y=4

3)  A={x 3y; 2z},
S : NosiHasi NOBEPXHOCTb Tena, OrpaHNYEHHOro
2(x2 + y2) =2, 1= 4—2(x2 + y2).

—_

. Hantn moaynb UmMpKynsumm BEKTOPHOro nosnisi A BAOSb KOHTYpa
L :
)A={y; —x13 L: kouTyp AABC— AL 1), B(2 1), C(2 2).
2,2 .2
= - - _, X 7 =4,
2)A=2yz-i+xz-j—x2-k, L: Ty
x2+y2:1, (z>0).

. NpoBepuTb, OyaeT nn BEKTOpHOE none

A={siny+2zsinx; xcosy; —2cosx+(2vz)}  noTeHuManbHbLIM.
B cnyyae nonoXxunTtenbHOro oTBeTa HamTK ero NoTeHuman.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHTt 11
14. HanTtu nponssogHyto ckanspHoro nonsa U(X;y;z) B TO4YKe
MO B

HanpasneHUn BEKTOpa HOpManu K NnoBepXHOCTU S o6pa3yrou.|,ero
OCprIVl yrom C nNoJioxKnTerbHbIM HaripasjieHNeM OoCu oz .

U(x;y;z):x\/y—(z+y)\/§; Mo L —-2); S: x2—y2+22:4.

15. Hantn BennyunHy n HanpasneHne BekTopa HanbornbLuen
CKOPOCTWN U3MEHEHNSA TeMnepaTypHOro nosis

T(xy;2)= In(x2 + y2) + Xyz)
BToykax M1(L -1 2) n Mo(0; -3; 5) .

16. Haitu pa6oty cunosoro nons F(x;y)=(xy —x)-1 + (x2/2) -j
BOOSIb AYrN MIOCKOW KpuBon L : y:2\/§, 3aKIMOYEHHON MexXay
Toukamu (0; O) u (L, 2).

17. HainTn noTok BEKTOpHOro nons A 4epes NoBepxHOCTb S B
CTOPOHY BHELLHE Hopmarnwu:

1)  A={2x; 3 z},
S :yacTtb nnockoctn 2x+3y—z=1,
Bblpe3aHHOW KOOPANHATHbBIMU MITIOCKOCTAMU;

2)  A=EX+x/4)-T+(nx+y/4)-]+(z/4)-K

—

S . nonHasi N0OBEepPXHOCTb cdepbl x2 + y2 + 22 =4X;
3)  A={x’; xy; 32},
S : nonHasa NOBEPXHOCTL TeNa, OrpaHNYEeHHOro
x2 - y2 :22, z=1 z=0.
18. HanTtu moaynb UMpKynsaumm BEKTOPHOro nons A Boomnb L :
1) A={x%y3: 1, L: okpyxHocTb x2+y2=1
. . _ . 2 2
2)  A=—3z-T+y2.j+2y-k, L: Xty =4
x—-3y—-2z=1.
19. MpoBepuTb, ByaeT Nu BEKTOPHOE none
Az{\/;+1; 1_—2)(; 2-37°}  noTeHUMamnbHbIM.
y

B cnyyae nonoxmnTtenbHOro oTeeTa HamTu ero noTeHuuarn.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHTt 12

1. Hantu npoussogHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasfeHUn BEKTOpa HOpManu K noBepxHocTn S , obpasyrLLero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ

U (x; y;z):M—4V4—22; Mo L 0); S: x2—y2 =Z.
2. HanTtu BennymHy n HanpasreHne BeKTopa HanbonbLLen CKOpoCTH
n3MeHeHuda TemnepaTtypHoro nonga T(X;y;z) = 2% + 2arctg (x—y)
BToukax ML 2, -1) n Mo(2; -3, 0) .

3. Haitn paBoty cunosoro nons F(x;y) = — Y 5+ X 51
X< +y X< +y

BOOSb AYrN MIOCKOW KpmBon L: y = 2/x MexXay ToYKamm
M1(L 2) 1 M, (3; 6).
4. HaiiTu NoToK BEKTOPHOro Nonsi A 4Yepes NoBepXHOCTb S B
CTOPOHY BHELLHEN HOpMarnu:
1) A={ 5y; 11m},
S :y4actb nnockocTn X—-3y+z=3,
Bblp€3aHHOW KOOpAMHATHBLIMW NIIOCKOCTAMMU;
2)  A=(8yz-5%)T +(x%-1)-]+(xy—22)-K,
S : nosiHas NOBEPXHOCTb LMNMHApa

x2+y2:9, x=0, x=1

3)  A={-2x; z; (x+2)},

S : NOBEPXHOCTb Tena, orpaHU4YeHHOro

x2+y2:2y, z:x2+y2, z=0.

—

5. Hantn moaynb uMpKynaumm BEKTOPHOro rnosfis A BOONb KOHTYpa
L :

1) Az{xzy; —)Q/Z}, L. OKPYXHOCTb X

B 2..2..2
2) A=xz-i-j+y-k, L: {X YT+t =9,
z=1.

6. MpoBepuTb, OyoeT N1 BEKTOPHOE Mnone

2,42 g

i o 1 2y. 2 y°
A={ 5 +2x2; —; X ——2} noTeHumaneHbiM. B cnyyae
COS“ X z 4

NONOXUTENBHOrO OTBETA HAUTU €ro NoTeHunan.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHTt 13

1.

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasfeHU BEKTOpa HOpManu K noBepxHocTn S , obpasyrLlero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ

U(x;y;2) :\/(x2 + y2 + 22)3; Mo(0; -3; 4);
S: 2x2 —y2 +2% =1.
Hantn BenuuunHy n HanpasneHue BekTopa HanborbLien CKopocTu
Nn3MeHeHusa TemnepaTtypHoro nonsa T (X;y;z) =Xy —X/z
BToykax Mq(—4; 33 ) n Mol -2; -3) .
Haiitn paboTy cunosoro nonss F(X;y)=y-i +X-] BOOMb OTpe3ka
npamon L: Sy+7x—-35=0 coeguHawowen Toukn Mq(0; 7) n
M2(5; 0)
HaliTi NoTOK BEKTOPHOro Nonst A Yepes NOBEPXHOCTL S B
CTOPOHY BHELUHEeW HopMarsu:
1)  A={8x; 1ly; 17z},
S : 4acTb NNOCKOCTU X+ 2y —3Z =6,
Bblpe3aHHOW KOOPANHATHbBIMU MIIOCKOCTAMU;
2)  A=Wz+X)-T+@x+Y)-J+(sinx+z)-K,

S : norHasi NOBEPXHOCTb YCEYEHHOIO KOHYyCa

x2+y2:22, 2=2, 7=1;

3) A={z; x; -z},

S : nonHas NoBepxHoCcTb Napabononaa

x2+y2:4z, z=4.

—

Hantn moaynb LUMPKynsuMm BEKTOPHOTO Nonsi A BAOSb KOHTYpa
L :
1) ,5\:{(x2 — y2); (x2 + y2}, L: annunc (x2 /9)+(y2 /16) =1;

_ 2,2 _
=X'T+yZ-T—X-k, L: X-+Yy =1,
X+y+z=1.

|

2)

. MpoBepuTtb, ByaeTt nu BeKTOpHOE none

A={2xeY; (1-y?)Y21x%Y: sin2z7}  noTeHuManbHbIM.
B cnyyae NonoXuTernbHOro oTBeTa HaiTi ero noTeHumann.



46

CkansipHble 1 BEKTOPHbIE MOns BapuaHTt 14

1.

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasfeHU BEKTOpa HOpManu K noBepxHocTn S , obpasyrLlero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ

U y;2) =In(x% +y2 +) —x% +2%; Mo(3 0 —4);
S: x2—6x+9y2+22:4z+4_

. Hantn BEJIMYNHY N HalpaBJieHNne BEKTOopa HanbonbLUen CKOpPOCTHU

\/; z

N3MeHeHnda TemnepaTypHoro nonga T(X;y;2) =— —

y
y  x+.ly

BToukax M1(4 L -2) u My( 4 0) .

. Hawitn paboty cunosoro nonst F(X;y) =(X+Y)-i +(Xx—Y)-]

BOOMb OYyrv NiOCKOM KpuBown L : x° +(y2 /9)=1 (x>0, y>0),
coeanHaowen Toukn Mq(L 0) 1 M5, (0; 3).

—

. Hantn notok BekTopHOro nonss A 4epes NOBEPXHOCTb S B

CTOPOHY BHELLHEN HopMaru:
1)  A={x 9y; 8z},
S :yacTb NNOCKOCTU X+2y+3z =1,
Bblpe3aHHOW KOOPANHATHbLIMU MIOCKOCTAMU,
2)  A=(yz+7x)-0 +(sin3x+6Y)-j+(e* -92)-k,
S NoBepxHOCTb Tena, orpaHNYeHHOoro
X+2y—-3z=6, x=0, y=0, z=0;

3) A={3 v3: 2% s:icopepa x2+y?+z% =4

—

. Hantn moaynb umpkynsaumm BeKTOpHOro nonss A BOOSNb KOHTypa

L :

) A={(x+y)% -(x*+y°},

L: koHTYyp AABC- A(L; 1), B(3; 2), C(2; 5);
x2+y2—4z2 =0,

2

2)  A=(x-Vy)-i+x-j+z°-kK, L:
X +y2 =8z

. MpoBepuTtb, ByaeTt nu BeKTOpHOE none

Z2

NOJIOXUTENBHOIO OTBETA HAaMTW ero noTeHyman.

2
A={22+1—%; 0; 2xz + 2 H} noTeHumaneHbiM. B cnyyae
z
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CkansapHble U BEKTOPHbIE MOns BapuaHTt 15

1. Hantn npounssoaHyto ckansapHoro nonsa U(X;y;z) B Touke Mg B
HanpasfeHU BEKTOpa HOpManu K noBepxHocTn S , obpasyrLlero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ
U(x;y;z):xz—arctg (y+3z); Mg(-% L 1/3);

S: x%+12° =4-0y.

2. Hantn BennymHy n HanpaeneHne BeKTopa HanbornbLUen CKOpPOCTH
N3MeHeHus TemnepaTypHoro nons T (X;y;z) = \/@ +9- 172
BToykax M1(L L 0) u Mo(2; 2, -1) .

3. Haintu paboty cunosoro nonst F(X;y)=-y-i +X-] BOOMb AyrM

NNockom Kpneon L : y:x3, coeanHsaowen Todkn Mq(0; 0) u

Mo (2; 8).
4. HanTn noToK BEKTOPHOro nonst A 4epes NMOBEPXHOCTb S B
CTOPOHY BHELLHEN HopMaru:
1) A={9n; 2zy; 8},
S: 4acTb NNOCKOCTU 6X+24y+27 =3,
Bblpe3aHHOW KOOPANHATHbLIMU MIOCKOCTAMU,
2)  A=(x+y2) T +(xz+7y)-]+(x%+1-92)-K,
S : nonHas NoBEpXHOCTb KOHYyCa
X*+2° =(y-3)%, y=0;
3)  A={(y+6x); 5(x+z); 4y},

S : NOBEPXHOCTb Temna, orpaHUYeHHOro

x2+y2:z, z2=0, y=X, y=2Xx, y=2.

—

—

5. Hainti moaynb LMPKYNALUN BEKTOPHOIO nonsi A BOONb KOHTYpa
L :
1) A={(xy+x+y); (xy+x—y},

2

L: OKPYXHOCTb X +y2:3y;

x2+y2:4,

2)  A=3z-i-2y-j+2y-k, L:
2X—-3y—-2z=1.
6. MpoBepuTb, ByaeT N BEKTOpPHOE none
Az{xy2 +3yz, x2y+3xz; 272 +3xy} noTeHumanbHbIM.

B cny4dae noJioXK1UTeryibHOro oTeeTa HaWTW ero noTeHuunarn.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHTt 16

1. Hantu npoussogHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

—

HanpaBneHnn BEKTOPa | :

Ucy:2) = +y2+22)3; Mo L 1): T=i-j+K

1 1
2. Haiitu yron me radU u gradV B Touke M(+/2: —: —=):
y xay d g ( 5 ﬁ)

U(x; y; z):(x3/2)+6y3+3\/623, V(x;y;z):yzzlxz.
3. Haitu paboty cunosoro nons F(x;y) = x2y-i‘+xy2 -] BOOMb

Ayrn nnockown kpmeon L. x=t, y:t3, 0<t<l.

4. HanTu noToK BEKTOpPHOro nons A 4epes NoBepxHOoCTb S B
CTOPOHY BHELLHE Hopmarnu:

1)  A={2x; 5y; 5z},
S: 4acTb NnockocTn 3X+2y+6z =06,
Bblpe3aHHOW KOOPANHATHbBIMU MITIOCKOCTAMU;
2)  A=(3x-22)-i +(z-2y)-j+(1+22)-k,
S : nonHasa NoBepxHOCTb KOHyCca
22 = 4(x2 + y2), z2=2;

3) A={(z+y+x); (2y-x); (Bz+y)},
S: NOBEPXHOCTb TeEra, orpaHnM4YeHHOro

x2+y2:z, z=0, y=X, y=2x, x=1

—_

5. Hantn mogysnb UMpKynaumMmM BEKTOPHOroO nosnist A BOOSb KOHTYpa
L :

1) A={2y; -x%,
L: rpaHuua obnactu y:x2/4, y=1

2)  A=4.T+3x-j+3xz-k, L: {

6. MpoBepuTb, ByaeT N BEKTOpPHOE none
A:{sz +Y; X— y2; 5— 22} noTeHuyuanbHbIM. B cnyyae
NMOSTIOXUTESIbHOIO OTBETa HanUTW ero noTeHumarn.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHTt 17

1.

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasreHun Bektopa |
U(x;y;2) = 2% +2arctg (x-Y); Mo@ 2, —2);

I =7+2]-2k.

. Hantu yron mexagy gradU u gradV B Touke M(2; %; \/g):

U(x;y; z)=¥—€+§, V(x;y;z)=yz3x2.

. Hantu paboty cunosoro nons F(x;y) =(e* —xy)-i +(€* —x)-]

BOOMNb OyrM Nrockon kpmBon L. y =sin x mexay todkamum (0; 0)
n (z; 0).
HaliTi NoTOK BEKTOPHOrO Nons A yepes MOBEPXHOCTb S B
CTOPOHY BHELUHEeW HopMarsu:
1) A={m (x/2)y; (4-22)},
S: 4vacTb nnockoctn 12x+4y+3z=12,
Bblpe3aHHON KOOPAMHATHBIMU NITIOCKOCTSAMN;
2)  A=(ny+7x)-i +(sinz—2y)-j+ (¥ -22)-k,

S: cdepa 22 4+ x2 +y2 = 2X;

3)  A={(y+2z); -vy; 33,
S : NOBEPXHOCTb Tena, orpaHU4eHHOro
3z = 27—2(x2 + yz), 22 =x%+ y2, (z=0),

—

5. Hantu moaynb UMpKynsuum BEKTOPHOro nons A BOOMb KOHTYpa

L :
1)  A={(x+2y); 4x},
L: KOHTyp TpeyronbHuka X+2y=4, x=0, y=0;

x2+y2 =1,

2)  A=4x-Ti—-yz-J+x-k, L:
X+y+z=1.

6. MpoBepuTb, 6yaeT nu BekTopHoe none  A={yz; xz; Xy}

noTeHumarnbHbIM.
B cny4dae noJyioXK1MTesribHOro oTeeTa HaWTW ero noTeHunarn.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHTt 18

1. Hantu npoussogHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

—

HanpaBneHnn BEKTOpa | :

U(X; y; ) =sin(X+2y)+./XyZ ; MO(%; 37”; 3); | =4i+3].
y 2. 3. 1,
2. Hantn yron mexgy gradU wun gradV B TOYke M(\/;, \/; E)'
3
U(x;y;2)23+1—£ noVGy; 2) =2
X 2y 4Z3 x2

3. Haritv paGoty curosoro nonst F(x;y) = (xy—y2)-1 +X-j BOOMb

Ayrv NnrocKou Kpmeomn L: y= 2x? mexgy Todkamu (0; 0) n (1; 2).

4. HanTn noToK BEKTOPHOro nonst A 4epes NOBEPXHOCTb S B
CTOPOHY BHELLUHEW HOpMaru:
1) A={x v 2,
S: YacTb NNOCKOCTU 6X+3y+2Z =6,
Bblpe3aHHOW KOOPANHATHbBIMU MITIOCKOCTAMU;
2)  A=(x+2)-i+Yy-k,
S : nonHas NoBepxHOCTb Tena, orpaHNYeHHOoro
2 2

MOBEPXHOCTSIMU Z =8— X2 — y?, z=x%+y?;

3) A:{XZZ; xz:{y; (xy—2)}, S : nornHas

NOBEPXHOCTb Cdoepbl X2 + y2 +2% = 4x— 2y +4z-8.

—

5. Hantmn moaynb uMpKynaumm BEKTOPHOro rnosis A BOONb KOHTYpa
L :

1) A={(*+y%); (X*-y))}
L : rpaHuua obnactu x2+y2 =1 x=0, y=>0;

x2+y2+22:4,

2) A=yi+@-x)-j-z-k, L:
X2 + y2 =1, (z>0).
6. MpoBepuTb, GyaeT Ny BEKTOpHOE Mnore

y2 1 X2

1
5 ; 5 +—} noTeHuuwanbHbIM. B cnyyae
(x+y)® X (x+y)© Y
NMOSTIOXUTESIbHOIO OTBETa HanUTW ero noTeHumarn.

A=



51

CkansipHble 1 BEKTOPHbIE MOns BapuaHTt 19

1.

. Haittv yron mexay gradU wu gradV B Touke M(+/2; /2;

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpaBneHnn BEKTOPa | :
Uk y; 2)=x°y’z-In(z-1); Mo( L 2);
I =51 —6] +2/5Kk.

\@),

),
N X3 3 3 o 2

MR B v )

. Haiitn paboty cunosoro nons F(x;y) = y2 T +Xy-] BOONb Oy

annmunca L: x=acost, y=bsint, 0<t<zx/2.

—

. Hantn notok BekTopHOro nons A 4epes NOBEPXHOCTb S B

CTOPOHY BHELLHEeN HopMaru:
1)  A={0; 7y, (1-22)},
S: yvacTtb nnockoctn 3x+4y+12z=12,
Bblpe3aHHOW KOOPANHATHbLIMU MIOCKOCTAMU,
2)  A=(sinz+2x)-i +(sinz—3y)-j+(siny+2z)-K,

S: nonHasi NOBEPXHOCTb YCEYEHHOTO KOHYCa
yZ:x2+22, y=3 y=6;
3)  A={(2y-32); (3x+2z); (x+y+2)}

S : nofiHasA NOBEPXHOCTL Tena

x2+y2 =1 z=4-x-y, z=0.

—

. Hantn MoAy b UMPKYNALMM BEKTOPHOro nona A BOOJIb KOHTYypa

L :
1)  A={e*(l-cosy); e*(siny—y)},
L: BOOMb 3aMKHYTOW NUHUM
y=sinx, y=0, 0<x<ur;

. _ary2 2
2)  A=y.i-x-j+z%2-K, L: {Z—3(X +y°)+1,
=4,

MpoBepuTb, 6ynet nv BektopHoe none  A={e>*: yz%; zy%}
noTeHumanbHbIM. B criyyae nonoXxutensHoro oteeTa HanTh ero
noTeHumarn.
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CkansipHble 1 BEKTOPHbIE MOns BapwuaHT 20

1. HaiiTu nponaBogHyto ckansipHoro nonst U(X;y;z) B Touke Mg B
HanpaBneHun Bektopa | :
U(x y; 2) =2 x+y+yarctg z; M3, -2 1); | =4 -3k.
2. Hantn yron mexxgy gradU wun gradV B TOYKe

M(~2; 1/J2; 1//3):
X

U(x;y;z) = X2 —y2 ~32° V(X y; z)=—=.

yz®
3. Haiitn paboty cunosoro nonst F(x;y)=y-i +(x/y)-] BAoMb ayru
X

, Mexxgy Toukamum  (0; 1) n (=1 e).

—

KpuBon L: y=e
4. HanTu nOTOK BEKTOPHOro nosids A 4epes NoBepxHOCTb S B
CTOPOHY BHELLHEeN HopMarnu:
1)  A={ 3y; 8z},
S: YacTb NNOCKOCTU 2X+4y+Z =2,
Bblpe3aHHOW KOOPANHATHbBIMU MITIOCKOCTAMU;
2)  A=(BxXx—6Y)-T +@11x% +2y)- ] +(x* —42) K,
S : nonHas NoBepxHOCTb NUpamMuabl
X+y+2z=2, x=0, y=0, z=0;
3)  A={y% vz %,
S: nosiHas NoBepXHOCTb Tera
x2+y2+z2 =1 z=0, (z=0).
5. HaiTu Moaynb LMpKyNaLmMM BEKTOPHOTO Nonst A BAOSb KOHTYpa
L :
1) A={S -y
L : nepumeTp NpsiMoyrosibHuKa
X=2, Xx=5 y=-3 y=9

22 =x% +y?,

2) A=-y.i+2-j+k, L:
z=1.

6. MpoBepuTb, byoeT N1 BEKTOPHOE rnone

AZ{#-FZX; ;
[ x2y2 [ x2y2

B cny4dae noJyioXKMTesribHOro oTeeTa HaWTW ero noTeHunarn.

+6Yy} noTeHuManbHbIM.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 21

1. Hantu npoussogHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

—-

HanpaBneHnn BEKTOPa

U y; 2) =In(x+4y?+2%); Mo =3 4); T =-2i—j+kK.
2. Haiitn yron mexay gradU u gradV B Touke M(1; 2; 1/+/6),
ecnm

2

U(x;y;z)=3x/§x2—(y2/\/§)—3\/522 n V(xvy; z):%.

z
3. Haritv paGoty curiosoro nonst F(x;y)=y2 -7 +x>-] BOomb
nepBoun apku umknomabl L: x=2(t-sint), y=2(1-cost) .

—

4. HanTu nOTOK BEKTOPHOro nonsg A 4yepes NoBepxHOCTb S B
CTOPOHY BHELLHEN HopMaru:
1)  A={2zx; (Ty+2); Trz},
S yacTb NNOCKoCTN 6X+3y+2Z =06,
Bblpe3aHHOW KOOPANHATHbLIMU MIOCKOCTAMU,
2)  A=Wz+y)T+3x J+@z+5x°)-K,

S : nonHaga NoBepxHOCTb UUNMHApa
2

X +y2 =4, x=-1 x=4
3)  A={y; 2y 2%,
S: nonHasa NoBepxHOCTb Tena

x2+y2+z=1, z=0.

—_

5. Hantn mogysnb UMPKynaumMmM BEKTOPHOroO nosnist A BOOSb KOHTYpa
L :
A 3\. 2.,2
1)  A={By-6xy"); (2x-9x7y")},
L : 3aMKHyTasd NMHUA 2X = y2, X=28;
2 2 2
- - . _, I+ X" +y° =

2)A=—y-i+x-j+322-k, L: y

x2+y2=1, (z>0).

6. NpoBepuTb, ByAEeT N1 BEKTOPHOE none
A:{3x4 -V, y2 —X; 4+3z} noTteHumanbHbIM. B criydae
NONOXNTENbHOro OTBETAa HANUTK ero noTeHuuarn.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 22

1. Hantu npoussogHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

—

HanpaBneHnn BEKTOPa | :

Jx yz

Uy, z)=—- :

y  X+./y

2. Haiitn yron mexay gradU u gradV B Touke M(2; 1/3; 1/4/6),
ecnm

s —

Mo(4; L, —=2); | =2i +k.

N2 21 .
+—+ n V(xy,; z)= :
9y 3z yzx?
3. Haitu paboty cunosoro nonst F(x;y)=siny-i +sinx-] BOonb
oTpeska npamon mexgy toukamn  (0; 7) wn  (7; 0).

U(x;y;z)=

—_

4. HanTn noToK BEKTOPHOro nonst A 4epes NOBEPXHOCTb S B
CTOPOHY
BHeLIHen HopMarnu:
1) A={x y, -2z},
S: 4acTb NNOCKOCTU 4X+Yy+2Z2=2,
Bblpe3aHHOW KOOPANHATHbBIMU MITIOCKOCTAMU;

2)  A=(x+y2)-T+(xz+V)-]+(x%+1+52)K,
S: nonHas NoBepXHOCTb napabononaa

x2+y2 =5—X, X=1

3)  A={xy; yz xd},
S : nonHaga NoBepxHOCTL Tena

x2+y2+z2 =16, x2+y2 =22, (z=0).

—

5. Hantn moaynb umMpKynaumm BeKTopHoro nonss A Bgonb L
1) A={(x+y)% —(x®*+y%)}, L:KoHTYyp
napannenorpamma  y=xX, y=Xx+2, x=1, x=3.

- _ _ _ 2 2:
z=2.

6. MpoBepuTb, OyaeT N BEKTOPHOE nore

2 4z 3 2x, 4 3y
— ———%5, ———5} nNoTeHuuanbHbIM. B cny4ae
y x2 7z y?2 x x?

NOJIOXUTENBHOIO OTBETA HAaMTW ero noTeHuyman.
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CkansapHble U BEKTOPHbIE MOns BapuaHT 23

1. Hantu npoussogHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

—

HanpaeneHun Bektopa | :
U y;2)=xy—x/z; Mgy(-4 3 1); 1=5+]-k.
2. Haittv yron mexay gradU u gradV B Touke M (L 1/3; 1/4/6),
ecnm

U(x;y;z):x2+9y2+622 n V(xvy; z):i.
yzZX

3. Haitu paboty cunosoro nonst F(x;y) = (2xy—y)-i + (x2 +X%)-]

BOOJIb YTM MIOCKOW KPUBOM L: x%+ y2 =4, (y=0)
mexagy Toukammn (2; 0) wn  (-2; 0).

—

4. HanTn noToK BEKTOpPHOro nonss A 4epes NoBepxHoCTb S B
CTOPOHY BHELLHEe Hopmarnwu:

1)  A={Q2lr-Dx; 62ry; (1-272)},
S : yacTb nnockoctn 48x+ 3y + 2z =6,
Bblp€3aHHON KOOPAMHATHBIMU NFIOCKOCTSAMU;
2)  A=(zeY +8X)-i +(x/z =5Y)- j+ (¥ -112) -k,

S: copepa G +y2 +22 =2y +4z;

3) A={(Bx-y-z); 3y; 21z},

S : nonHaga noBepxHOCTL Tena

x2+y2=z, Z=2y.

5. Hantn mogyrnb UMpKYNaLMmM BEKTOPHOro nong A Boonb L :
1) A={(x-y?); (x-2y)},
L : KOHTYp TpeyronbHuka Yy=Xx, y=-X, Yy=4.

x2+y2:4,

2) A=(Q-xy)i-vyz-j-xz-k, L:
X+y+z=4.
6. MNMpoBepuTb, ByaeT N BEKTOPHOE nose
A={zycos(xy); zxcos(xy); sin(xy)} nmoTeHumanbHbIM. B cnydyae
NOSTIOXUTESNTbHOIO OTBETa HaUTU ero noTeHuman.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 24

1. Hantu npoussoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

—

HanpaBneHnn BEKTOpPa | :

UGGy =X +4y2 4225 Mot -3 4); T=7-K
2. Haiitv yron mexay gradU wu gradV B Touke M (V/2; V2; /3/2),
ecnu

2 3
U(x;y;z)=(x /\/_) (y /\/_) (8z /\/§) n V(xvy; z)—

3. Haiitn paboty nonsa F(x;y) = (x+\/x +y ) |+(y—\/x +y ) i

BOOSb AYrN NITIOCKOW KPUBOW
L: x=4cost, y=4sint, (x>0; y>0)

mexay Todkamm (4; 0) wn  (O; 4).

—

4. HanTn noTok BEKTOpPHOro nonss A 4epes NoBepxHoCTb S B
CTOPOHY BHELLHE Hopmarnwu:

1)  A={0; y; 3z,
S . YacTb NNOCKOCTN X+2Y+2Z=2,
Bblp€3aHHOW KOOPAMHATHBLIMW NIIOCKOCTAMMU,

2)  A=(J2z-y+7%)T+(cosz® +y)- +(/Inx+y —52)-K,
S : nonHas NOBEPXHOCTb YCEYEHHOrO KOHyca
y2 +2°% = (x—5)2, x=1 x=4

3) A={8xz; -2x; Vy},
S : nonHas NOBEPXHOCTb Tena, OrpaHUYEHHOro

NOBEPXHOCTAMMU
X+y+z=2, x=1 x=0, y=0, z=0.

—

5. Hantu mogynb umpkynauum BektopHoro nons A sgonb L
1) A={(y-In(x+1); (2x—cosy)}, L: 3samkHyTas y:xz, X = y2.
~ - - B X% + y2 + 2% = 9,
2) A=yz-i—xz-j+xy-k, L: 5 5
X“+ys=09.
6. MpoBepuTh, GyaeT N BekTopHoe none A= 21 FY 1+ 2K
\/x2 + y2 +22

noTeHumanbHbIM. B cny4yae nonoXxmTenbHOro oTBeTa HamTh ero
noTeHuunan.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 25

1. Hantn npounssogHyto CKaJ'IﬂpHOFO nonsa U(x;y;z) BTouke Mg B

HanpaeneHnn BeKTOpa

U(x y; 2) = x°y - \/xy+z Mo(; 5; —2); 1 =2]j+2k.
2. Hantun yron mexgy gradU nu gradVBTque M(2; 1/3; /3/2),
ecnu
U (x; y;z):(3/2)x2+3y2—222 n V(xvy; z)=x2y23.
3. Haritv paGoty curosoro nonst F(x;y)=(y/x)-T +x%-] Baonb
ayrvn nnockon kpmeon  L: y=Inx, 1<x<e.

—

4. HanTu nOTOK BEKTOPHOro nosids A 4epes NoBepxHOCTb S B
CTOPOHY BHELLHEN HopMaru:

1)  A={Br-1)x; Ory+1); 6xz},
S: yacTtb nnockoctn 18x+6Yy+2z =18,
Bblpe3aHHOW KOOpAMHATHBLIMW NIIOCKOCTAMMU;

2)  A=(2yz?—x)-T+(xe?-y)-J+(x°y-12)-k,
S: nosiHas NOBEPXHOCTb NUpamMunabl
y—x+z=1 x=0, y=0, z=0;

3) A={z; By-x; -1z}
S : nonHas NoBepxHOCTb Tena, orpaHNYeHHOoro
NOBEPXHOCTAMM

2

x2+y2:z—2, X +y2=1, z=0.

5. Hantmn moaynb uMpKynaumm BEKTOPHOro nosnis A BOONb KOHTYpa
L :

1) A={y@-x3); x@+y?},

L : 3aMKHYTBIN KOHTYp Yy =1— x2, y= X
2)  A=x’-T+yz-j+2zK, L:
{x2+y2+z2 = 25,
z=4.

6. MNMpoBepuTb, ByaeT N BEKTOPHOE nosie ,5\={3x2 Yy z; xsz; x3y}

noTeHumnanbHbIM. B cnyyae nonoXmntenbHOro oTeeTa HanTn ero
noTeHuwnan.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 26

1. Hantn npounssoaHyto ckansapHoro nonsa U(X;y;z) B Touke Mg B
HanpasSieHUN BEKTOpa HopMarsnu K NoBepxHOCTn S , obpasyroLlero
OCTPbIN Yros C NOSIOKUTENbHBLIM HanpasrieHnem ocn OZ .

U(xy;z)=4In(3+x%)-8xyz; Mo(LL1);
S: x? —2y2 +27% =1.

2. Hantn BenunymHy n HanpaereHne BeKTopa HanbonbLLen CKOpPoCTH
n3meHeHus temnepartypHoro nona T(Xx;y;z)=x(lny—arctg z) B
Toykax Mq1(-2;L5 -1) n Mo(-¢; €;0) .

3. Haitu paboty cunosoro nonst F(x;y) = X2 -T+(]/y2)-17 BOONb
Ayrv nnockown kpuson L : xy =1, coeguHaowen Toukm Mq(L 1) u
My (4; 14).

4. HalTu NoToK BEKTOPHOro nonsi A 4Yepes NoBepxHOCTb S B
CTOPOHY BHELLHEN HopMaru:

1) A={x 0 (m-D},
S : yacTb nnockoctn 12x+ 3y + 2z =6,
Bblpe3aHHOW KOOpAMHATHBIMU NITOCKOCTSMU;
2) A=Y +20)-T+(xz-y) J+1/HEY -2)-K,
S: cdepa X% + y2 +2°% = 2y +3;
3)  A={2x; 2y; 1},
S : nonHas NOBEPXHOCTbL Tena, orpaHNYeHHOoro

y=x2, y=4x2, y=1 y=z, z2=0, (x>0).

—

5. Hantn moaynb umpkynsauumn BektopHoro nons A Bgonb L :
DA={3 -y,
L: BOOMb OKPY>KHOCTM X% + y2 =9;
- {z -1= 2(x2 + y2),
- x2+y2 =4, (z>0).
6. MNMpoBepuTb, ByaeT N1 BEKTOPHOE None noTeHumanbHbIM:

Az{x3y—1; 3: X an
Z 22

B cnyyae nonoxmntenbHOro oTeeta HanTu ero noteHuuan.

~1

2)A=4X-T+2-J—xy-
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CkansipHble 1 BEKTOPHbIE MOns BapwuaHt 27

1.

6.

Haintn nponssoaHyto ckansipHoro nonst U(x;y;z) BTodke Mg B

HanpasfeHU BEKTOpa HOpManu K noBepxHocTn S , obpasyrLlero
OCTPbI Yron ¢ NONOXNUTENbHbLIM HanpasneHnem ocn OZ

U y;2) =In(x% +y2 +) —x% +2%; Mo(3 0 —4);
S: x2—6x+9y2+22:4z+4_

. Hantn BEJIMYNHY N HalpaBJieHNne BEKTOopa HanbonbLUen CKOpPOCTHU

\/; z

N3MeHeHnda TemnepaTypHoro nonga T(X;y;2) =— —

y
y  x+.ly

BToukax M1(4 L -2) u My( 4 0) .

. Hawitn paboty cunosoro nonss F(X;y)=(X+Y)-i +(X—Y)-]

BOOMb OYyrv NiOCKOM KpuBown L : x° +(y2 /9)=1 (x>0, y>0),
coeanHaowen Toukn Mq(L 0) 1 M5, (0; 3).

—

. Hantn notok BekTopHOro nonss A 4epes NOBEPXHOCTb S B

CTOPOHY BHELLHEN HopMaru:
1)  A={x 9y; 8z},
S :yacTb NNOCKOCTU X+2y+3z =1,
Bblpe3aHHOW KOOPANHATHbLIMU MIOCKOCTAMU,
2)  A=(yz+7x)-0 +(sin3x+6Y)-j+(e* -92)-k,
S NoBepxHOCTb Tena, orpaHNYeHHOoro
X+2y—-3z=6, x=0, y=0, z=0;

3) A={3 v3: 2% s:icopepa x2+y?+z% =4

—

. Hantu mogynb uupkynsaumm sektopHoro nonsa A Bgonb L

) A={(x+y)*; —(x*+y°},
L: koHTYp AABC—- AL 1), B(3; 2), C(2; 5);
x2+y2—4z2 =0,

2

2)  A=(x-Vy)-i+x-j+z°-K, L:
X +y2 =8z.

[MpoBepuTb, ByoeT nu BEKTOpPHOE none

2
A:{22+1—%; 0; 2xz+X H} noteHumaneHbiM. B cnyyae
A

Z2

NOJIOXUTENBHOIO OTBETA HAaMTW ero noTeHuyman.
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CkansipHble 1 BEKTOPHbIE MOns BapuaHT 28

1. HanTtu npoussBoaHyto ckansipHoro nonsa U(x;y;z) B Todke Mg B
HanpaBneHun Bektopa | :
U(x y: 2)=x°y*z-In(z-1); Mo(L % 2);
I =51 —6] +2/5Kk.
2. Hantn yron mexxgy gradU wun gradV B TOYKe

M(N2; 1/2; 1//3):
U (x; y;z):xz—y2 ~3z° V(X;y; z) - x
2
yz
3. Haitu paboty cunosoro nonsa F(x;y) = y2 1 +X°-] BOOmMb
nepsoun apku umknouabl L: x=2(t-sint), y=2(1l-cost) .

2

—

4. HanTn noToK BEKTOpPHOro nons A 4epes NoBepxHOoCTb S B
CTOPOHY BHELLHE Hopmarnwu:

1) A={x y, -2z},
S: YacTb NNOCKOCTU 4X+Yy+2Z=2,
Bblpe3aHHOW KOOPANHATHbBIMU MITIOCKOCTAMU;
2)  A=(y?+z%+6x)-T+(€*-2y)-J+(y-2)-K,
S : nonHas NoBepXHOCTb KOHYyCa
9*+2%)=y% y=4
3)  A={* x; 28z},
S : NOBEPXHOCTb Tena, orpaHN4YeHHOoro

x2+y2:22, z=1 z=0.

5. HaiiT Moaynb UMpKynsiLmy BeKTopHoro nonst A Baonb L :
) A={(x+y)% -(+y°}
L: koHTYp AABC- AL 1), B(3; 2), C(2; 5);

x2+y2:4,

2)  A=3z-i-2y-j+2y-k, L: {
2X—-3y—-2z=1.
6. MpoBepuTb, ByaeT N BEKTOpPHOE none
A:{sz +Y; X— y2; 5— 22} noTeHuyuanbHbIM. B cnyyae
NMOSTIOXUTESIbHOIO OTBETa HanUTW ero noTeHumarn.



