Tunosoii pacueTr nmo teme «PyHKIINN HECKOJIIbKUX NEepPEMEHHbIX»

Saganue 1

Hana dynknus u(zx,y, z) 1 ypaBHEHHe B 9aCTHBIX pou3BoaHbIX (€). [IpoBepbre, sBisercs im
dbyukMs v pemenneM ypasHeHus (e).
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Sajganue 2

Hna dyurmun u=u(x, y, 2) HAUTH rpaJueHT ¥ OPOHU3BOI-

HYIO II0 HAIIpaBJeHUo [ B Touke M.
cu=2x2+3xy+zy, | ={3,4, 0}, M(1, -1, 1).

u=x?+xy-2zy, [ =11, 2, 2}, M(1, 2, 1).
u=3x2-4xy+3zy, [ ={0, 8, 4}, M(-2, 1, 1).
u=2x2-3yz+2zx, [ ={2, 1, -2}, M(-1, 1, 4).
u=2xy+zy-5x2%, [ ={-4, 0, 3}, M(0, 1, 5).
u=3xy?-2x2 -5zy, [ ={2, -2, 1}, M(1, -1, 0).
u=x2y?+x222 + z2y2, 1f={1, 4, 0}, M(0, 1, -5).
u=x2y-2z2+2zy2, [ ={-1, 2, 2}, M(1, 38, —-4).
u=xy+2xz%-zy, [ ={-8, 4, -1}, M(2, 1, ).
10. u=2x%y-xz+2%y, [ ={-2, 4, -4}, M(3, 1, -6).
11. u=x%-5xy* +3zy, [ ={4, 0, 3}, M(2, 2, 1).
12. u=4x?y-3xy+x2%, [ ={-2, 2,1}, M(3, 2, 1).
13. u=38xy® +3yz> -zy%, [ ={1, 2, 0}, M(1, 2, 1).
14. u=x’y-4yz+52°x, [ ={1, -2, 2}, M(2, 1, 1).
15. u=bxy-yz>-zx2, 1 ={0, 1, 2}, M(2, 2, 1).
16. u=x2+bxy-zy?, [ ={2, -1, 2}, M(1, 1, 1).
17. u=38x-4yx? +yz2, [ ={2, 2, 1}, M (-3, 2, 1).
18. u=bx2+3xy? -2yz, [ ={2, -2, 1}, M(2, 1, 1).
19. u=2x-yx%+5zy%, [ ={-1, 2, 0}, M(1, 3, 1).
20. u=xy? -2xy+32x2, [ ={1, 2, -1}, M (3, 1, 1).
21. u=x2y+3yz-x22, [ ={0, -1, 2}, M(L, 1, 3).
22. u=x2%+2y2% -3zx2, [ ={1, 2, -2}, M(2, 1, 2).
23. u=x22-5y’z+yz?, [ ={-2, 0,1}, M(3, 1, 3).
24. u=2xy+yz?-2zy%, [ ={1, 2, -2}, M(2, 2, 1).
25. u=3xy? -3yz? -3zx2, [ ={1, -2, 0}, M(1, 2, 2).
26. u=b5x2y—-yz2+z2x2, [ ={2,1, -2}, M(1, 3, 2).
27. u=5x22 +yx2 -x22,1={0, 1, -2}, M(1, 1, 2).
28. u=3xz-2xy? -2yz, [ ={2, 2, 1}, M(2, 2, 1).
29. u=>5xy+3yx2+2y2, [ ={2, 0, -1}, M(2, 3, 1).
30. u=4xy+zx? -3zy%, [ ={0, 3, -4}, M(1, 1, 3).
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Saganue 3

HailiTu ypaBHeHHs KacaTeJbHOH IIOCKOCTH H HOPMAJH
B VKA3aHHOI TOUKe.
CxP+yt+22=9, M (2,1, 2).
X2+ 2x+yt-22=15, M (2, 1, 2).
L 2x%—-y?-22=16, M (4, 0, 4).
Cx2+2y?-322=0,M (1,1, 1).
C2x%+y?—22=0, M (-2, 2, 6).
Cx2+y?-2y+2z2=15, M (0, 1, 4).
cx?+dx+y?-22+22=33, M (-2, 6, 1).
. x2-2y?-22=28, M (6, 4, 0).
C3x2+2y%2-22=0, M (-1, 1, 1).
L x2+2x+y*+22=8, M (-1, 0, 3).
Lx2+y?-22=0, M (-2, 2, 4).
Lx2+y?-22+22=5, M (0, 2, 1).
.Bx%2—-y?-22=28, M (-4, 2, 4).
L 2x2+y%2-3822=0, M (-1, 1, 1).
L x2+2y?2-22=0, M (-2, 1, 3).
Cxi+yt+z22-22=3, M (-2,0, 1).
Lx2+yt+2y—22=8, M (3, -1, 0).
.x2-y?2-222=18, M (6, 0, 3).
.2x%42y%-22=0, M (-2, 2, 4).
. x?+4y?-62=0, M (-6, 0, 6).
Lx2=-2x+y*-2y+22=T7, M (1, 1, -3).
.x2+y?-22=36, M (4, 6, —4).
Lx2-y?-2z2=11, M (6, -5, 0).
C2x%+2y%-22=0, M (2, -2, 4).
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X2+ y?-22=0, M (-1,0, 1).
222+ 3y%—42=0, M (2, -2, 5).
2x2-y?—42=0, M(2, 2, 1).
 x?-3y?—822=21, M (-6, 2, 1).
Lx2-y?-222=0, M (2, 4, —6).
Cx2+2y2+222=4, M (0,1, -1).
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Saganue 4

Haiiure nanboibiiee u HamMeHbllee 3HadeHne GyHKIWA 2 (T, y) Ha MHOXKecTBe D.

l.z=a2?—2z+ y2 — 4y + 3, obsacts D 3ajana HepaBeHCTBAMM
—2<r<0unl<y<3i.

2. z=a24+2r+ y:2 — 4y + 4, obnacts D 3ajana nepasencreamu () < z < 2
ni<y<3a.

3. z=—22+42¢— yg + 4y, obutacts D 3anana nHepasenctBaMmu 0 < x < 2 n

0<y<3.

4. z =22% — 8z + yg — 2y + 8, obmacTh D 3aj1aHa HepaBeHCTBAMHE
0<y<dr—a®—1.

5.z=a"—2x + y2 + 4y + 6, obnacTsh D 33j1aHa HepaBeHCTBAME

xt =20 -3 <y <.

6. 2= —22— 4z — y2 + 2y — 4, obnacts D 3ajana HepaBeHcTBAMU
-4 <r<0ul<y <2

T.z=a+4dr+ y2 — 2y + 4, obnactn D 3ajjana nepasenctamu 1 < x <&
nl<y<2

8 z=—a%—2x— yz — 4y — 6, obnacts D 3ajana HepaBeHCTBaAMH
—2<2<0u—-4<y <0

9. z=—22— 4z — Syz + 6y + 8, obnacTs D 3aj1aHa HepaBeHCTBAMU
—4<r<0nl<y<2

10. z = 42% + 8z + yg + 4y + 7, obnacTs ) 3aj1aHa HepaBeHCTRBAMU
—4<r<0nl<y<2

1. z=a2?-22+ y:2 — 4y + 1, obnacts ) 3ajjaHa HepaBeHCTBAMU
D<x<2u0<y<3.

12, z =a? + 22 + yg — 4y + 3, obnacrn D 3ajjana HepaBeHCTBAMH

0<xr<2ul<y<l1.
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3. z=—2242x— yg + 4y, obnacts D 3ajana HepaBencTBamn (0 < x < 1

" < 1.
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4. z=2° + 62 + 23;2 — 4y 4+ 8, obnacts D 3ajana HepaBeHCTBAMHU
—4<r<0nl<y<2
15. z = 2?4+ 2z + y* — 4y + 5, obsacrs D 3aj1aHa HepaBeHCTBOM

I2+2I—|—1<_~’.y£4.

—

6. 2 = —x%+ 6x — yg — 6y — 17, obmacts D 3aj1ana HepaBeHCTBOM
(x—3°+(y+3)7° <4

17. z =2 + 6z + y2 — 2y 4+ 9, obnacts D 3ajaHa HepaBeHCTBAMHU
—4< 2 <2ull<y<2

18. z = -2 — 22 — y:2 — 4y — 3, obnacTh ) 3aj1aHa HepaBeHCTBAMU

—2<r<0n-4<y<-L

19. z = —x® — 22 — y* + Gy + 8, obaacr, D 3ajana nepaBencTBaMu
r+124 (y—-3)° <1

20. z = 42” + 8z + y? + 4y + 8, obmactn D 3ajana HepaBeHcTBOM

22
{:1:4—1)2—1—%(1.

21. z =a% —2r + y:-} + 4y + 3, obutacts D 3ajiana nHepaBeHCTBAMU
0<zr<2ul<y<Ll
22. z=a2+ 2+ yg — 4y + 4, obmacts D 3ajjana HepaBeHCTBAMU
D<r<2ul0<y <3
23. z = —2% +2x — yg + 4y, obmnacts D 3ajana nepasencrBamu () < x < 2
nl<y<aJd
24, z = 42 — 16z + yjz — 2y + 16, obnacts D 3ajlaHa HEPaBEHCTBOM
(x— 2)° + y — 172
95, 2 = — — 20 + yg + 4y + 6, obutacTs D 3aj1aHa HEpaBeHCTBAMU

2

r?—2x-3<y<0.

< 1.

26. z = 22 — 6 — y? + 2y — 9. obuacrs D zajjana HepaBeHcTBAMY
—A4<r<0unl<y<2
27. z = 2> + 22+ y* — 2y + 1, obmacrs D 3aj1ana HepaBeHCTBAMH

—2<r<0n0<y<2
2

28 z = -1 — 2r — y? — 4y — 6, obuacts D 3aj1ana HepaBeHcTBAMU
—2<r<0u-4<y<0.
29. z = —2? — 6z — y2 + 2y + 8, obuacts D 3aj1aHa HepaBeHCTBaMHU

—4<r<0n0<y<2
30. z = 222 + 8z + 2% + 4y + 9, obnactn D 3aj1ana HepaBeHCTBOM
(z+27%+(y+1)?* <1



