3apaHua (P.H.n)

1. HaiiTy ypaBHeHHsI KacaTeJbHOH IJIOCKOCTH M HOPMAJIH
K 3a4aHHOH NOBEPXHOCTH S B Touke Mo(xo, Yo, 20)-

x2+2g2+z —4x2 =28, M0, 2, 0).
X —y —222— 2y =0, Mo(—1, —1, 1).
4yt — 32 4 ay = —2z, Mg(l 0, 1).
x2 g2—|—z —6x 4 2y 46 =0, Mo(l —1, 1)
x2+y — 2 +6xy —2=8, Mo(l 1, 0).
2_-2x2——3y +4x — 25+ 10, Mo(—1, 1, 3).
z——xz—{-y —4xy 4 3x — 15, Mo(—1, 3, 4).
z2=x"+ 2y° —{-4xy—5y—-— 10, Mo(—7, 1, 8).
z-2x2——3y +xy+3x+41, Mo(l, —1, 2

T Ben ——

1.1. S: 2+y+¢—+&~4»+8—01%@ 1, —1).
12, S 22— a2, M= 1)
1.3. St x + 2 —xy+32=17, Mo(1, 2, 1).
14. S X+ "’+z +6y+4x—"8 Mo(—1, 1, 2).
1.5. S: 2x% — gQ—l—z — 4z 4y =13, Mo(2, 1, 1)
1.6. S: x° 422 —6y+4z44=0, Mo(2 I, —1)
.6. +Y Y
1.7. S: x*+2° —byz - 3y =46, Mo(l, 2, —3).
8. S: x2+y —x2—yz =0, Mo(0, 2, 2).
9. S P+ 4%z — 22y —22=2, Mo(1, 1, 1)
A0. S: y? — 22+ xF — 2%z 20 =2, Mo(l, 1, 1).
A1, 8: 2 —x2+y2—2xy+2x——-y Mo(—1, —1, —1).
12, S: z—y2~x + 2xy — 3y, Mo(1, —1, 1).
A3, S: z=x"—° 20y —x—2y, Mo(—1, 1, 1).
1 S:x—2y + 2° 4 x2 — 4y =13, Mo(3, 1, 2)
.15. S: 4y2—-—z +4xy-—-xz+32—-9 Mo(l, —2, .1).
16. S: z2=x"4 4? ——3xy—-x+y+2 Mo(2, 1, 0).
A7, 8: 2x% — +2z + xy + xz =3, Mo(l, 2, l)
18. S: xg——y + 2% —4x 4 2y = 14, Mo(3 1, 4)
19. S: x2+y2—z +xz 44y =4, Mo(l, 1, 2).
20, S: x?— 4P — 2 xz 4 4x=—5 My(—2, I, 0).
21. S: x2+y2—xz+yz—3x_ll Mo(l, 4, —1)
22, S:
23. S:
24, S:
25, S: 2
26. S:
27, S:

S:

S:
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2. Hajith BroOpble uYaCTHbhIe NPOH3BOAHbIE yKa3aHHbIX

{4

QyHKUHA. YGeNuTbCA B TOM, UTO 27, = [

2.1, z=¢" V. 2.2. z2=ctg (x+y).
2.3. z=1tg (x/y). 2.4. z= cos (xy?).
2.5. z=sin(x* — y). 2.6. z = arctg (x + y).

2.7. z=arcsin (x —y). 2.8. z=arccos (2x + y).
2.9. z=arcctg (x — 3y). 2.10. z=In(3x% — 2¢?).

2.11, z=¢>"1"¢, 2.12. z=ctg (y/x).
2.13. z =tg/xy. 2.14. z = cos (x*y®* — 5).
2.15. z=sin/x%y. 2.16. z = arcsin (x — 2y).

2.17. z=arccos (4x —y). 2.18. z = arctg (5x + 2y).
2.19. z=arctg 2x—y). 2.20. z=In (4x* — 54°).

2.21. z=eV*tY, 2.22.z = arcsin(4x + y).

2.23. z=arccos (x — 5y). 2.24. z = sin/xy.
2.25. z=cos (3x* —y>. 2.26. z=arctg(3x + 2y).
2.27. z=In (5x* —3y*). 2.28. z= arcctg (x — 4y).
2.29. z=In (3xy — 4). 2.30. z=tg (xy°).



d. 1lpoBepuTh, yAOBJIETBOPSET JIH YKa3aHHOMY YPaBHEHHIO
AaHHaaA QyHKOUA u.

31 Qt_?i 0%u 26u_ — Y
| X +. 2xyaxay+y 0, u -

— _— g3 — X 3 .3
x5;+y3;—3(x y)u=In—+x—y.

2 2
33'%*‘%’? =0, u=In(+(y+1)).

0*u
3.4. y oy

. _ ou -
=(1+yln x)-a,, u=x".

3.5. ng+y';—“=2u, U= xxy

3.6. x 2‘92 +y2a" =0, u=e",

24 2
3.7. ‘123 ZI: , W ==sin®(x —vay)_
X
20%u
3.8.xW F_0 u—y-\/’_
2
3.9. ZL; + -I- =0, u=
3-10- a2il;- =i£;. U = e (x +ay).
Ox . dy ? -

‘ 7] o d
3.11. £+3§+5§=0, u=(x—y (y—=z)(z—x).
du du__ _ Y

3.13. ya : x——O u=1In(x*+4?).

20U 2 __ —_ 1
3.14. x a——xyay-i—y =0, u—%—}-arcsm (xy).

3.15. xi’gx_‘;— amﬁy”’“%—‘z‘xy, u=0, u=e"

&%u _ +y
3.16. amy--O U= arctgl_ e

u + 2—-0 u=ln (x* 4y +2x+1)

3.17. —
ox* ' dy

du du 2x+3y
A8, x— = = —=
3.18 xax—I-yay—I-u 0, u= P



4. HccaenoBats Ha IKCTPEMYM cJleAyloillHe (yHKIHH,

4.1. z_yv_ 29" —x + 14y. (Or6er: zn, (4, 4)= 28.
4.2. z=x"4 8y* — 6xy -+ 5. (OTBeT Zmin(1; 05)—-4;
14;3 z-é—?l)+l5x-—~2x —xy — 2y*. (Oreer: Zmax(—4,

1434) 2=146x —x*—xy — 4. (Orser: zn.c (4, —--2)'=.~

6) 4.5. 826-)—x —l—y — 6xy — 39x + 18y 4 20. (Orser: zmn(5,
4.6. 2=24° +2y —6xy +5. (Orser: zu,(1, 1)=3)
4.7. z—3x + 3y° — 9xy+10 (Orser: zyi(1, 1)=7.)
04)8 2=x*+ xy + y? +x—y+ 1.(Orser: z,,(—1, =

4.9. 2=4(x —y)—x* -y Orser: 2ma; (2, )=28.)

4.10. 2= 6(x — y) — 3x* — 3y? (Orser: z,,.(1, -—-l) 6.)

4121 )z—wx +xy+y — 6x —9y. (Oreer: zy(l, 4)1-
= —9] “ '
4.12. z=(x— 27+ 2;/ — 10. (Orser: 25n(2, 0) = —
4.13. 2=(x— 5P+ y* 4 1. (Or8er: 24n(5, 0)=1.)
4.14. z=x"+ y* — 3xy. (O18er: Zen(l, 1)= —1))
4.15. z=_2xy — 2x* — 4y>. (Oreer: z,,:(0, 0)=0.)

4.16. z=x'\/§—x2——y+6x+3. (Orser: zma.x(4, 4)=
4.17. z=2xy — 5x* — 3y* + 2. (Orser: zpnax(0, 0)=2)
4.18. z—xy(l2—x—y) (Orser: zmax(4, 4)—64)

4.19. z2=xy —x*— +9 (Orser: 2y (0, 0)=29.)

4.20. z—~2xy—3x 2y -+ 10. (Orser: zmx(0, 0)=
=10.)

421. z=x° +8y —6xy+ 1. (Orser: zu,(1; 0,5 =0.)

4.22, z=y~\/——y2¥x+6y. (OTser: Zma(4, 4)=12)

4.23. z=1x"— xy + ¥’ + 9x — 6y + 20. (Orser: z;,(—4,
D= —1)

'4.24. z—.xg —x—y) (OT8er: Zmax(2, 2)=38.)

4.25. z=x"+y° —xy+ x4 y. (Omer Zon(— 1, — 1) =
= —1

4.26. z=x"+xy+y*—2x—y. (Orser: zm.(l, 0)=
= —1.

4.27. zn(x—l)2+2y (Oreer Zmii(1, 0)= O)

4.28. z=xy— 3x* — g (Or8er: 2m. (0, 0) =

4.29. z=x +3y+22 OTBET Zmin (0, —2)_..0)

4.30. z=2(x+y)— 2 (Or8er: zpa(l, 1)=2)



5. HaiTH HanOoJbilee H HaMeHbilee 3HAYECHUST QYHKUUH
2 = 2(x, y) B obaactu D, orpaHnueHHOH 3a1aHHBIMH JHHASMH.

8.1, 2=3x+y—uzxy, D:. y==x, y=4, x=0.- (OreeT
23335(2 2) =14, z.;am..(O 0)=2(4, 4)=0.)

52, z=uxy—x—2y, D: x=3, y=ux, y=0. (Orser:
Zuanc(0, 0) = 2(3 3)=0, Zuanu(3, 0)_-- —3.) :
. 83 2=x*4+2xy—4x+8y, D: x=0, x=1, y=0,

= 2, (Orser: zmﬁ(l 2) =17, Zyam(l, 0)= —3.)

5.4: z="5x—3xy + y% D: x-—O x=1, y=0, y=1.
(Orser: zms( 1, 0)= 5 z.,a,m (0, 0)= )

5.5. z=x* +z.x —y‘?--4x D: x—y+4+1=0, x=3,
y=20. (Oreer z.,a.,a(B 3) =6, z,,a“(g 0)= —4.)

56, 2=x"+y" —2x—2+8,D:x=0,y=0,x+y
— 1=0. (Or6er: 24aus(0, 0) =38, zmu(O 5; 0,5)=6,5.)

5.7. =20 —xy’+y®, D: x=0, x=1, y=0, y=6.
(Ot8er: 2uans(0, 6) = 36, z,,am. (0, 0)=0.)



. 58, z=3x+4+6y—x*—xy—y?: D: x=0, x=1,y=0,
y_"'l (OTBQT Zp]anﬁ( l)—6 zHaHM(O O)—-—O)

59. z2=x*—2y"+4xy—6x— 1, D: x=0, y=0, x+
—|—y-3—0 (Oreer 2uans (0, O)-—-—l zHaHM(O 3)—-19)

5.10. 2=x*+2xy — 10, D: y=0, y=x>—4. (Orser:
Zuaws — 50 —5) = =2, Zuw(l, —3)=—15)

5.11. z-xy—2x—y, D: x=0, x=3, y=0, y=41.
(OTBGT ZH8H6(3 4)—2 znanu(3 0)—_6)

5.12. z-—é_x -—xy,D.y=8,y=2x.(OT3eT: Zpans (— 2,

8) =18, zuuu (2, 8) = —14.) 3

513. 2=38x"+3y*~2x—2+2, D: x=0, y=0,

x+y—1=0. (Oreer: z,uo(0, 1)=2(1, 0)=3, z(_:‘,;
4
5) =% _

5.14. z=2«*43y*+ 1, D: y-._—\/g—-g-xg, y=0.
(OTBET ZHanﬁ(O 3)—28 zHaHu(O O)-_l) "

5.15. 2=x*—2xy — y?’ 4+ 4x+1, D: x=—3, y=0,
x+y—}51—0 (Orser: zyans(—3, 2) =6, Zyan(—2, 0)=
= —3

5.16. 2=3x"4+3y*  —x —y+1, D: x=5, y=20, x—
— Yy —1=0. (Orser: 2yaus(5, 4) =115, zm,.(l 0)=3.)

5.17. 2 =2x* +2xy—7y 4x,D.y_2x,y—2,x=O.
(Oreer: zuans(0, 0) =2(1, 2) =0, Zuauu(0, 2) = —2.)

5.18. z=x2—-2xy+—5- 2—2, D: x=0, x=2, y=0,

y=2 (OTBET Zaans (0, 2)= 10, z,,a,m(—, 3)_ 167)
519, z2=xy—3x—2y, D: x=0, x =4, y=0, y=4.
(OTBBT zHaHG(O 0) 0 2uanu(4 0)—_ _12) ‘
520. z=x*>+xy—2, D: y=4x’—4, y=0. (Orser

z,,a.,ﬁ(——, 222).._—007 Zuam (0,5, -3)*_—325)

521. z=xy(4—x—y), D: x-—0 y=0, y=6—x.
(Oraer: zuans(2, 1) =4, z,.a.m(4 2)= —64)

522 z=x"4 4y —3xy, D: x=0,x=2, y=—1,y=2.
(OTBBT 2H3H5(2 ‘"_1)"—135 znanu(o 1)-———1)

5.28. z=4(x —y) —x*—¢?, :x+2y=—4 x — 2y = 4,

x=0, (O'rser z.,a,a(S, 5) =2 Zum(0, 2)=—12)



524. 2=x>+2xy —y _4xf)x;3y O,y“=;7c+l.
(OTBL’T zHaH6(3 3) 6 znanu(2 O)-—- "‘"‘4)
525. 2=6xy —9Ix* —9y° +-4x+ 4y, D: x=0, x=1,

y=0, y=2. (OTBBT. zﬁans,(%, %) = %‘ » Zuann (0,2) = ~——28.)

5.26. z=x+2xy —y> —2x+2y, D: y=x+2, y=0,
x=2. (018eT: 2,406(2, 3)=9, Zuyamu(l, 0)= —1.) '

5.27. z=4—2x*—?, D: y=0, y=-/1 — x% (Omeif:
zHaHG(O O)—-4 zﬂanm( 1 0)*2(1 O)—-Q) .

5.28. z=5x*—3xy+y*+ 4, D: x~—-——1, x =1,

y=—1, y=1. (Orser: z,,am;(f-l =2z2(1, —1)= 13

2H::IMM(O 0)_4) _

- 0.29. z=x -2y 4x—y’, D x+y+2=0, x=0,
= 0. (Org8er: 2Zuaus(0, 0)=0, z,.a,m( 2, 0)=2(0, —4)=

— —4) )

~ 5.30. 2= y—x°y — x°y*, D: x=0, y =0, ;E—{—y:
(Orser: zuaus(l, 0,5) = 0,25, zyauu(4, 2)= —128.)



6. Cnenarb cxeMaTH4eCKHii pUCYHOK Tesia T, OrpaHU4eHHOr0 MOBEPXHOCTAMU:

1. 2 \/4 —v’ 4 \/x +v , X=0mnpr x<0.
2.2+ 9--5(1 +v ) v Onpa y=20.

<

3. 322 =x? +,\",:’=3(-\' +y),x +y? +2* =9 npn 220,

I
4 ’+)’= -5—?.:;4}’- =0mpr 220, x20.
)
5.i=l—u.x2+v2=9.:=0,x=0npn 220, x<0.
9 25 " .
6. 2=4-2 12+\’2,:=r.—2‘-—_.}=0npuy20.
7.:=§\/9-x2-}'2,:=§ x3+y2.,x=0npnx.<_0.
B 12+y3+:2=4.x2+,1"+(:- )’-4 npr 0£2<2.
9. :=\/4—x2—y2.:=\fx3+y3 -2, x=0mnpr x20.
10. z=4-x" -y’ 9'=—5(r2+v2) y=0npu y<0.
11.z=2- \lr +v z=4-x -v X=0npun x<0.



12.

13. x2

14.

16.

17. z

18.

19.
20. =z

21.

22.

23z
24

26.

27.
28.

29.

30.

2—3{::; +y ) x? +y 2472-27 x= 0 opr x =0,

0<z= 4.,,"3(3;‘ + y‘) X

x=0.

2 2
2z=4-x —_}=',.:=

02 x+1

2

+....

= «.,,‘4 X —y

,.r

+_]-'2+4;2 =f—l,:lf2+}-‘2 =1, x=0,z=0 npn i +-].-'22L

2Jx?+3y? -4, y=0npu y20, 224
z=aft 4yt z+2=xr 432 x=0 npr x<0.

_r2+ 2+ =0, x +v2+~ —"’«f_

=0.z=0nmpa x>0,

—~.,||'1cz+1’2,}’=ﬂ mpr y=0.z<2

z=x"+4y .z=g(;r +37)+4. y=0npr y<0.

5
z=2_x? —_],=‘?;=—1||x'+y'?x=ll} mpa x = 0.

2
z 21;'1’2 +y .

2 2 2
4x* +4:r2 +z7=36,x"+y

}=1_=*[}jz£[},x2+_]-'134_
?=—2+..||'r2+1-‘2 2||:z+*:‘:ij—xz+-]f2 v=0mnpu y=0.
=~.,,"x +_}= +9, -L—S-,,,‘: +_} ,y=0npu y=0.

—3{x +y° ) x? +_}= ‘2=4z;_x=[} pH

\J

Poxt4y? 2l
r}t) z20.

2 2
=X +_}-'2=_x2 +_}-'2+3 =4z x=0 mpu x <0,

=4 y=0,z=0 mpu

z=2—4/4 —x? —_} —-.,,l'.‘c2+l}-‘2,_}-'=t] mpE V=0,
:=—1'—6(x‘+-}-"},z=—q|lxz+y2+9,y={1 mpa y<0.

2 2
i +_]-'2 +z°=9, X’ +J-'2 +z°

—2\53:{} pH xz+_}=2+2229_

2 2 2 2
X -I-_].-'E-I-E' =—2Z, Xty +z° =1 IpH .1::2+}-‘2 +z7 21.

2 2 2 2
Xty +L3=3{x +v7)
4
xz0,y=0.
2,2 2,
. _3(x + ¥ }‘:zl—x +3
1 —

x=0,y=0.

~1

2

x=0,y=0 npu

., Xx=0,y=0 npn



