Nn3-1
BBIYUCJIIEHUE YACTHBIX ITPOU3BOJHBIX

Nel. Haiitu o0nacTh onpezeneHust yKkazaHHbIX (QYHKITHI.

1.1. z=3xy/2x-5y). 1.16.z=x’y/3+x-y).
1.2. z=arcsin(x—y). 1.17. z =arccos(x +2y).
1.3. Z:m' 1.18. z =arcsin(2x - y).
1.4. z=In(4—x*-y?). 1.19.z=1n(9-x* - »?).

1.5, z=2/(6-x"-y%). 1.20.z=43-x" -y
1.6. z=/x* +y* 5. 1.21.z=1/x* +y*-5.

1.7. z=arccos(x+ y) 1.22.z2=4x+y/2x-5y).

1.8. z=3x+y/2-x+y). 1.23.Z=m/(x2+)/2+4)-
1.9. z=49-x"-)". 1.24.z=5/(4-x" - y%).

1.10. z = In(x* + y* -3). 1.25.z=1n(2x-y).
111.z2=\2x" -2 . 1.26.z=7x"y/(x - 4y).
1.12.z=4xp/(x -3y +1). 1‘27’Z=m-
1.13.z=\/5(x2+y2). 1_28.Z:em.

1.14. z = arcsin(x/ y) . 1.29.z=1/(x* + y* -6).
1.15.z=In(»* —x?). 1.30. z = 4xy /(x* - 7).

Ne2. Haiitu yacTHble MPOU3BOJHBIE U YacTHbIE AU(EepeHIaNbl CaeayOINX
GbyHKUUHA.

2.1. z=In(y? -¢™). 2.17.z=In(y/xy -1).
2.2. z=arcsiny/xy . 2.18. z =arcsin(2x’ y).
2.3. z=arctg(x* +y?). 2.19. z =arctg(x* / y?).
2.4. z=cos(x’ —2xy). 2.20. z =cos(x—+/xy°) .
2.5. z=siny/y/x* . 2.21. - —sip X+
2.6. z=tg(x’ +y?). X=y
2
2.7. z=ctgqfn . 222.:-1g 2 Y
2 2 X
2.8, z=e ", X
2.9, z=1n(3x2 _y4) . 2.23.Z=0tg —y .
2.10. z =arccos(y/ x). 224, o
. «Z= .
2.11. z =arcctg(xy?) . 2.25.z=In(3x> - 7).
2.12.z=cos/x* + 7 . 2.26. z =arccos(x — y?).
. / 43 3
2.13.z=sinyx~y" . 2.27. z=arcctg™—.
2.14. z =tg(x’y*). ¥
2.15. z =ctg(3x-2y). 2.28. z=cos )26—)/2 .
x4y

2.16.z=¢>""".
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2.29.z=sin |- 2.30.z=¢"),

x+y

Ne3. BbIMMCIWTL 3HAYEHUS YACTHBIX IPOM3BOMHBIX f/(M,), f,(M,), fI(M,) Iis

TaHHOW (YHKIUU f(x,y,z) B TOUKE M ,(x,,V,,2z,) C TOUHOCTBIO JO JBYX 3HAKOB IOCJIEC
3aIATOM.

3.1, f(x,y,2)=z/x> +y*. My(0,~1,]).

3.2. f(x,y,2)=In(x+ 21). M,(1,2,)).

3.3. f(x,y,2)=(sinx)”". M, (%,1,2).

34. f(x,y,2)=In(x’ +2y° —2°). M,(2,1,0).
3.5, fuy,z)=x/yy* +z>. M,(1,0,).

3.6. f(x,,2)=Incos(x*y? +2). MO(O,O,%).
3.7. f(x,y,2)=27x+y* +2°. M,(3,4,2).
3.8. r(x,y,2)=arctg(xy* + 2). M,(2,1,0).
3.9. f(x,y,z)=arcsin(x’/y—z). M,(2,5,0).
3.10. 7 (x, y,z) =z sin(y/x). M,(2,0,4).

311, f(x,y,2)=y/Nx> +2°. M(~1,1,0).
3.12. f(x,y,2) =arctg(xz/ y?). M,(2,1,1).
3.13. f(x,y,z)=Insin(x -2y +z/4). M,(1,1/2,7).

3.14. f(x,y,2)=2+Z -2 M,(112).
X y z

315, f(x,y,2)=1/yx* +y* =22, M,(1,2,2).

3.16. f(x,y,2) = In(x+ y*)—Vx’z>. My(5,2,3).
3.17. f(x,y,2)=~zx". M,(1,2,4).
3.18. f(x,y,2)=—z/+/x* + . MO(\/E,\/E,\/E).

3.19. £ (x,,2) =In(x* +3[y = 2). M,(2,1,8).
3.20. f(x,y,2) = z/(x* + y*). M,(2,3,25).

3.21. f(x,y,2) =8> +y* +z. M,(3,2,D).

3.22. f(x,y,2) =In(Vx +4fy —2). My(LL)).

3.23. f(x,y,2)==2x/+y* +2°. M,(3,0,]).
3.24. f(x,p,z)=ze "2 M, (0,0,)).

3.25. f(x,y,z)zw. MO(%,%,\@).
3.26. f(x,,2) =z In(Vx +4/y). My(4,1,4).
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3.27. f(x,y,2) =xz/(x— y). M,(3,1,)).

3.28. f(x,y,2) = /x> + y> — 2xpcosz. M, (3,4,%).
3.29. f(x,y,2)=ze™. M,(0,L,]).
3.30. f(x,y,2) = arcsin(x,/y) — yz2. M,(0,4,1).

Ne4. Haiitu nonubie nuddepeHiuansl yka3aHHbIX GyHKIUH.

4.1. z=2x"y-4xy’. 4.16.z=ctg”.
4.2, z=x"ysinx-3y. g

4.17.z=xp* =32y +1.
4.3. z=arctgx+\/;. Toz=xp* =37y +

4.18. z =In(x+xy—?).

4.4. z=arcsin(xy)—3xy>. 4.19 i 2n(f 2xy 3)/ )3
19.z= +x* =y’

4.5. z=5xp* +2x%y’ Ry

4.6. z= cos(x2 _yz) 3. 4.20. 2 :w/3x2—2y2 +5.

4.7. z=In(3x* -2y7%). 4.21. z = arcsin >,

X
4.8. z=5x°-3xy*. 4.22. z = arcctg(x — y) .

4.9. z=arcsin(x+y). 4.23. ;= m .

4.10. z =arctg(2x - y) . 4.24.z=y* -3xy—x*

— 3 — ) | j .
4.11.2=7xy—xy. 4.25. z = arccos(x + y) .
412 2= +y* -2y 4.26.z=1In(y" x> +3).

4.13. 2=, 4.27.z=2-x" -y’ +5x.
4.14. z =cos(3x + y) — x*. 4.28. 2= 70—y 4.
4.15. 2= 1>, 4.29.z=¢"".

Y 4.30. z = arctg(2x — y)

NeS. Beruucnuth 3Hau€HUE MPOU3BOIHON CIIOKHON QYHKIIUU u =u(x,y), TIA€ x=x(),
y=y(t), IPU t =¢t, C TOYHOCTH JI0 IBYX 3HAKOB IOCJIE 3aIATOMN.

5.1. u=e"?, x=sint, y==>, t,=0.
52. u=In(e* +e”, x=1>, y==0>, t,=-1.

/2

53. u=y", x=In(t-1), y=e"?, t,=2.
5.4. u=e"", x=sint, y=cost, t,=nr/2.
5.5. u=x%", x=cost, y=sint, t,=n.
5.6. u=In(e* +¢"), x=t>, y==>, t,=1.
5.7. u=x", x=é', y=Int, t,=1.

5.8. u=e’", x=sint, y==>, t,=0.

5.9. u=x%", x=sint, y=sin’t, t,=7/2.

510.u=In(e™ +¢"), x=t>, y=¢>, t,=—1.
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511.u=¢""", x=cost, y=sint, t,=7r/2.
5.12.u =arcsin(x/y), x=sint, y=cost, t,=n.
5.13.u =arccos(2x/y), x=sint, y=cost, t,=nx.
5.14.u=x*/(y+1), x=1-2t, y=arctgt, t,=0.
515.u=x/y, x=¢', y=2-¢", t,=0.

5.16.u=In(e ™ +e ), x=12, y=%t3, ty =1.

517.u=\x+y*+3, x=Int, y=1>, t,=1.

5.18.u = arcsin(x*/ y), x=sinz, y=cost, t, = 7.

5.19.u=y"/x, x=1-2t, y=1+arctgt, t,=0.

520.u=2-% x=sins, y =cost, tozz.
Xy 4

521.u=\x*+y+3, x=Int, y=1>, t,=1.

" .
5.22.u=arcs1n2—, x=sint, y=cost, t,=nx.
Yy

5.23.u="-2 x—sin2r, y=1g%, 1,=".
y X 4

5.24.u=1/x+y+3, x=In¢, y=t2, t, =1.
5.25.u=y/x, x=¢', y=1-¢”, t,=0.

.20.u =arcsin(2x/y), x=sint, y=cost, t,=r.
5.26 in(2x/y i y o
5.27.u=In(e* +e”), x=1>, y=t*, t,=1.
5.28.u=arctg(x+y), x=t>+2, y=4-1°, t,=1.

5.29.u=\x*+y’+3, x=Int, y=t, t,=1.

5.30.u = arctg(xy), x=t+3, y=¢', t,=0.

Ne6. BoruncnuTh 3HAYEHUS YAaCTHBIX MPOU3BOJIHBIX (YHKIHUH z(x,y), 3aJlaHHOM
HESIBHO, B IAHHOW TOYKE M (x,,V,,Z,) C TOYHOCTb O ABYX 3HAKOB MOCJIE 3aMSATOM.

6.1. X’ +y° +2°-3xpz=4, M,(2,1)).
6.2. x> +y*+z7—xy=2, M,(~10,).
6.3. 3x-2y+z=xz+5 M,(2,1,-1).
6.4. " +x+2y+z=4, M,(11,0).

6.5. x>+ +z7—z-4=0, M,(1,1,-1).
6.6. 2’ +3xyz+3y =7, M,(LLD).

6.7. cos2x+cos2y+coszz=§, MO(£,3—H,£).
2 4 4 4
. r
6.8. ¢ =cosxcosy+1, MO(O,E,I).

6.9. x> +y* +z27—6x=0, M,(1,2,)).
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6.10. xy=z> -1, M,(0,1,-1).

6.11.x° —2y° +3z> —yz+y =2, M,(1,L)).

6.12.x° + y*> +2° +2xz =5, M,(0,2.)).

6.13. xcos y+ ycosz+zcosx=7/2, My(0,7/2,7).
6.14.3x°y% + 2xyz”> —2x°z+ 4y’ z =4, M,(2,1,2).
6.15.x° -2y° +2° —4x+2z+2=0, M,(LL1).
6.16.x+y+z+2=xyz, M,(2,~1,-1).

6.17.x° + y> +2° —2xz=2, M,(0,1,-1).

6.18.¢" —xyz—x+1=0, M,(2,1,0).

6.19.x° +2y° +2° —3xyz-2y-15=0, M,(1,-1,2).
6.20. x* —2xy -3y +6x -2y +2z° —-82+20=0, M,(0,-2,2).
6.21.x° +y* + 2" =y -z +3, M,(1,2,0).

6.22.x° +y* +27 +2xy—yz—4x -3y -z =0, M,(1,-11).
6.23.x° -y —z? +6z+2x -4y +12=0, M,(0,1,-1).
6.24. /x> +y? +22 —32=3, M,(43)).

6.25.x* +2y° +32* =59, M,(3,1,4).

6.26.x° + y? +z° —2xy —2xz—2yz =17, M,(-2,-1,2).
6.27.x° +3xyz—2° =27, M,(3,1,3).
6.28.Inz=x+2y—z+In3, M,(1,13).

6.29.2x> +2y* +2° —8xz—z+6=0, M,(2,1,)).
6.30.z° =xy—z+x" -4, M,(2,1)).
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Nn3-2
YACTHBIE ITPOU3BOJHBIE BBICHIUX ITOPSAJTKOB

Nel. HaiiTu ypaBHEHHME KacaTElIbHOM IUIOCKOCTH M HOpPMalW K 3aJaHHOU
MOBEPXHOCTU Q B TOUKE M (xy;¥,:2,) -

1.1, ¥ +y*+2° +62-4x+8=0,M,(2,1,-1).
1.2, x* —4y® +22 =2xp,M (-2,1,2).

1.3. ¥ +y*+22 —xyp+3z=7,M,(1,2,]).

1.4, x> +y*+2° +6y+4x=8,M,(-11,2).
1.5, 2x° —y* + 22 =4z + y =13, M, (2,1,-1).
1.6. x* +y*+2° -6y +4z+4=0,M,(2,1,-1).
1.7. x> +2* -5yz+3y=46,M,(1,2,-3) .

1.8. x*+y* —xz—yz=0,M,(0,2,2).

1.9. x> +y*+2yz-2" +y-2z=2,M,(LL,]).
1.10. x* + y* = 2% = 2xz +2x =z, M, (1,1,]) .
111 z=x" + y* = 2xp + 2x — y, M, (-1,-1,-1).
112, z=—x* +y* + 2xy -3y, M, (1,-1,1).
1.13.z=x" - y* —2xp—x -2y, M (-11,1).
1.14. x> -2y* +z+xz—-4y=13,M,(3,1,2) .
1.15.4)° - 2% + 4xy —xz +32=9,M,(1,-2,1).
1.16.z=x" + y> =3xy—x+ y+2,M,(2,1,0).
1.17.2x% —y* +22° +xy +x2 =3, M ,(1,2,]) .
1.18. x> —y* +2° —4x+2y =14,M,(3,1,4).
1.19.x* +y* -2 +xz + 4y =4,M,(1,1,2). .
1.20. x> - y* = 2° + xz + 4x =-5,M ,(-2,1,0) .
1.21. x> +y* —xz+ yz-3x =11,M,(1,4,-1).
1.22. x> +2y* +2° —4xz =8,M(0,2,0).
1.23.x* - y* -2z -2y =0,M,(-1,-1,1).
1.24. x* + y* =327 + xy =-22,M,(1,0,1) .
1.25.2x% —y* +2° —6x+2y +6=0,M,(1,-1,1).
1.26.x* +y* —z° + 6xy — 2 =8,M(1,1,0).
1.27.z=2x" -3y* +4x -2y +10,M,(-1,1,3).
1.28.z=x" + y> —4xy +3x—-15,M,(-1,3,4).
1.29.z=x" +2y* +4xy -5y —10,M(-7,1,8) .
1.30. z=2x> -3y* +xy + 3x + 1, M, (1,-1,2) .

Ne2. Haiiti 9acTHBIE IPOU3BOJHEIEC YKA3aHHBIX QYyHKIMN. YOEIUTCS, 4TO 2z, =z, .

2.1, z=¢" 2.2, z=ctg(x+y).
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2.3. z=tg(x/y).

2.4. z=cos(xp?).

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* —2y%).
211, z=27",
212, z=ctg(y/x).
2.13.:z= tg\/g .
2.14. z =cos(x*y* -5).
2.15.z= sin\/g .

2.16. z =arcsin(x - 2y).

Ne3. [IpoBepuTh, yIOBIETBOPSET JIM YKA3aHHOMY YpaBHEHHIO JaHHAs QYHKUIUS u .

2 2
3.1 x26124+2xy6u+y26124 0,u=1.
ox Ox0y Oy X
3.2 xZ—u+y—u 3(x3—y3),u=1nl+x3—y
X
o*u  0u
3.3. 6x—2+§=0,u=1n(x2+(y+1)2).

2

34. y O =(1+y1nx)a—u,u=xy.
OxOy Ox

3.5. xa—u+ya—u=2u,u= Y,

Oox oy x+y
2 2
3.6. x22—124+y22—l:=0,u=exy.
X Y
2 2
3.7. azi—l;:;—l;,uzsinz(x—ay).
0*u 0*u y
2 2
3.8. X 6_2_ 6—220,14: e
X % X
0’u 0*u 0%u 1
3.9, CUL U O e
ot oy o X+ 2t
0*u  o%u
2 _ __—cos(x+ay)
3.10.61 y—ay_z, = v .
3112 0 MG = (= )y —2)(z—x)

ox oy oz

3.12. x@_u+y6_u =u,u = xnZ.
ox oy X

2.17. z =arccos(4x—y).
2.18. z =arctg(5x + 2y).
2.19. z =arctg(2x - y).
2.20. z = In(4x* -5y°).
221220,

2.22. z =arcsin(4x + y) .
2.23. z =arccos(x—5y) .
2.24.z =sin [xy .
2.25. z=cos(3x* - °).
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(x?).



3.13. y@_u_xa_uzo u=In(x*+y?).
ox oy
Ou ¥’
3.14. x* ——xy—+y =0,u == +arcsin(xy) .
Oox oy 3x

0u , 0%u

62
3.15. %7 M—ny +y —+2xu=0u=e"

o’ Ox0y Oy

o’u X+y
3.16. =0,u =arctg .
OxOy 1—xy
2
ou a—”—0u—1n(x +y2+2x+10).
ox? oy’

3.18. x—+ya—u+u—0u=@.
ox oy X4y

2 2 2
3.19.(%] +(8_u] +(a—u] =Lu=+x"+y"+2z%.
o) o) oz

3.20. x—+ya——2u u=(x>+y )tg—
0 y

ox Yy
3.21. 96—”+6—”=0 = e W gin(x +3y).
ox? oy’
2 2 2
3.22.%° 0 l;+2xy Ou +y26 l: =0,u=xe’'".
ox Ox0y Oy
2 2
3.23.6—Z+6—Z=0,u = arctgl.
ox~ 0oy by
3.24. x—+ya——0 u=arctg X .
ox oy y
2 2
3.25. Ou 0w _oudtu =0,u=In(x+e”).
Ox 0x0y Oy ox*
ou ou
3.26. x—+y——0 u = arcsin
ox oy x+y
3.27. 1 1614 1ou _u y

x ox yay vy
2 2
3286_14 6_14 x+y _ Xty

ox oy x-— y xX—y

3.29. — Ou au =2—y,u=w/2xy+y2 .

ox ay u
2

3.30.6—124 au—Ou—ln(x -y).
ox? oy’

Ne4, UccnenoBath Ha AKCTPEMYM CIIEAYIOMINE (QYHKIIHH.

4.1. zzyx/;—Zyz—x+14y.
4.2. z=x>+8y’ —6xy+5.
4.3. z=1+15x-2x* —xp—2y°.
4.4, z=1+6x—x>—xp—y>.
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4.5, z=x+y* —6xy-39x+18y +20.
4.6. z=2x"+2y° —6xy+5.

4.7. z=3x" +3y° —9xy +10.

4.8. z=x*+y" +xp+x—y+1.



4.9. z=4(x-y)-x* -y 4.20. z =2xy-3x* -2y* +10.

4.10.z=6(x-y)-3x* =3y~ 4.21.z=x>+9y° —6xy+1.
4.11.z=x>+xp+y* —6x-9y. 4.22.z=y\/;—y2—x+6y.
4.12.z=(x-2)>+2y* -10. 4.23.z=x" —xp+y* +9x -6y +20.
4.13.z=(x-5+y* +1. 4.24.z=xy(6-x—y).
4.14.z=x"+y* - 3xp. 4.25.z=x"+y* —xp+x+y.
4.15.z=2xy-2x* —4y”. 4.26.z=x" +xy+y> —2x—y.
4.16.z=x\/;—x2—y+18x+3. 4.27.z=(x-1)* +2y°.
4.17.z=2xy-5x* -3y* +2. 4.28. z = xy-3x* -2y°.
4.18.z=xy(12-x-). 4.29.z=x>+3(y+2)"
4.19.z=xy—x>—y* +9. 4.30.z=2(x+y)—x* -y

Ne5. Haiitu HanOoJblliee 1 HaUMEHbIEE 3HAUCHUS (QYHKIUH z=z(x;y) B 00JACTH
D, OTpPaHUYCHHOUN yKa3aHHBIMU JTUHUSIMH.

5.1. z=3x+y—xy,5:y=x,y=4,x=0.

5.2. z=xy—x—2y,5:x=3,y=x,y=0.

5.3. z=x2+2xy—4x+8y,5:x=0,x=1,y=0,y=2.
5.4. z=5x2—3xy+y2,5:x=0,x=1,y=0,y=1.

5.5. z=x2+2xy—y2—4x,5:x—y+1=0,x=3,y=0.
5.6. z=x2+y2—2x—2y+8,5:x=0,y=0,x+y—1=0.
5.7. z=2x3—xy2+y2,5:x=0,x=1,y=0,y=6.

5.8. z=3x+6y—x2—xy—yz,B:xzo,x=1,y=0,y=1.
5.9. z=x2—2y2+4xy—6x—1,5:x=0,y=0,x+y—3=0.
5.10.z=x2+2xy—10,5:y=0,y=x2—4.
5.11.z=xy—2x—y,5:x=0,x=3,y=0,y=4.

1 —
5.12. z=5x2 —xy,D:y=8,y=2x"

513.2=3x2+3)>-2x-2y+2,D:x=0,y=0,x+ y—1=0.

5.14.z=2x>+3y* +1,D: y = /9_%x2,y=o_

5.15.z=x2—2xy—y2+4x+1,5:x=—3,y=0,x+y+1=0.
5.16.z=3x2+3y2—x—y+1,5:x=5,y=0,x—y—1=0.

1 —
5.17.z=2x* +2xy—5y2 —-4x,D:x=0,y=2x,x=0.

5-18.Z=x2 —2xy+§y2 —2x,5:x:0’x:2’y:0’y=2‘

5.19.z=xy—3x—2y,5:x=0,x=4,y=0,y=4.
5.20.z=x2+xy—2,5:y=4x2—4,y=0.
5.21.z=x2y(4—x—y),5:x=0,y=0,y=6—x.
5.22.z=x3+y3—3xy,5:x=0,x=2,y=—1,y=2.
5.23.z=4(x—y)—x2—yz,B:x+2y=4,x—2y=4,x=0.
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5.24.z=x3+y3—3xy,5:x=0,x=2,y=—1,y=2.
5.25.z=x2+2xy—y2—4x,5:x=3,y=0,y=x+1.
5.26.z=6xy—9x2—9y2+4x+4y,5:x=0,x=1,y=0,y=2.
5.27.z=x2+2xy—y2—2x+2y,5:x=2,y=x+2,y=0.
5.28.z=2x2y—x3y—x2y2,5:x=0,y=0,x+y=6.
5.29.z=4—2x2—yz,B:yzo,yzm.
5.30.z=5x2—3xy+y2+4,5:x=—1,x=1,y=—1,y=1.
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