3AJIAHHSI 151 HHAHBHAYAJBHOH padoTHhI

3anannel. Haiitn n m3obpazuts B mockoct XOV obnacts onpeaenenus

hyHKkumn

2xy z=AJ(x-y)y+2x-4)

2% — v — 2 2
z= 2 :='\H.TL+J’L_9+IH[I_T_6+%)

:=ln((:r—lxy+2)} z=y—4x? =9y +16x+18y+11
x=y
:::ar»;:s.in"c_']"+i 2=\:’9'9I:‘J"2+J-"2+J’2'9
xy
x? z :ln(x1 +4y‘? —2.t-8y—1)




o 4)"—-1"—}" z=In((1-x)fy-2))+—
o+ v —21.' x+1
3ananme 2. HaiiTi wacTHele NpoN3BOIHEE W NonHE 1nddeperuman
(hyHELHN.
fi - i
z= |r1|{y‘ —e '1) = = arcsin./xy
z= |i:|:1vs{:f3 — 21‘}-‘)

z=arctglx’ + y:}

:=sin‘jz; :=rg(r3+}-‘1)
X
Z= {'Ig.ulrl? z= —xt 4y

= =In(3x* —y*)

7 7
z = - e ]'
Z=C084/x" +) =arccm[ ]
X

Z=sin «,;'x—_v'q
z=crg3x? - 2,fy) z=Inl\/xy xﬂ-—l}

II
-—-

== Ejlr:—_m"' IE )
Iz =arclg| — J
= o3
)
. k1 3
z =arcsin|2x"y ::,:}nq_x-_.ll_lj_:'
X+ y Ix—1y°
z =sin- z = fg—J
xX—y x
. X _ —-,IIJ.':—J:
Iz =cCig ==e
x-=)
In(3x* — »?) = =arccosx — y?)
iiL],IlHllE 3. BEMHCIIHTE 3HAYEHHA YACTHRIX NPOH3BE0IHBIX ['II}'H}EJ.I,I[H B 3A0aHHOH

TOYKE.



M, (1, 0, 1)

2 2
"+ I

flx,y,z)=
1
f(x,y,2)=Incos(x’y* +z) M, (0, 0, 74)

flx,y,z)=x+y +27, M,(3, 4, 2)

fx.y.z)=arcglx-y* +z) M,(2, 1, 0)

fx,y,z)=AlzsinZ, M,(2, 0, 4)
X

M, (-1, 1, 0)

- ¥
flx,y,2) ===,
JyX +IZ

M, (2, 5, 0)

2 3\
f(x,y,z)= arcgin[l— - :J,
v

fix,y,z)=arctg = M2, 1 1)
_1.-_
fx, J-‘,:]zlnsin[x—z_wri} M, (1, 172, 7)
flryz)=2+=-% M, 1, 2)
xX y =z
I
My(l, 2, 2)
fy.2)=Mnlx+y2)-[x332, M5, 2, 3)
fx,y,2)=Az-x", M1, 2, 4)
f(x,3,2) =————, M,(+2, V2, 2)
WX+ P
flxe,y,z)=Inlx’ +3fy -z M,(2, 1, 8)




M, (2, 3, 25)

f(x,y.2) = ——,
AXT+ YT

fx,y,2)=8x +y  +2,M,(3, 2, 1)
f{x"}!::}zln{ﬂ-i_ﬁ_:l _,1.:-!”{1:' ]':l 1}
22X M3, 0, 1)

flx,y,2) =ﬁ J

foyny=z-e 2 ar 0,0, 1)

,f'{In"‘:]':M‘ M, (z/2, 7/3, \/3)

=)
=)

2=~z -Inlx+y) M4, 1, 4)

fxy,2)=——, My3, 1, 1)

f(x,3,2) =+/x* +y? —2xy-cosz, M,(3, 4, 72)

flx,y.z)=z-¢, M0, 1, 1)

flx,v,2)= arcsin{x.\f;—}:zl M, (0, 4, 1)

Jananue 4. Beuucauts npudnKeHHO TPH NOMOLH MOTHOTO

audipepeHupana (cHHTaTE 1° = T 0,017; %:; 1,57 ).
1,047 +1n(1,02)
J1,04* +1,98°

J5e" +11.197°

4+3-089"
JJcos1,55+ 398’

{1197 +2,02°

40,98 +2,02°
sin 287 - 1g44°

In(1,02* —0,03°)
3+3-0,98""
4,057 +2.96°
In(0,97% —0,08°)




ﬁfl,{]i'; +197° 6.03" -sin 29°

JJsin® 1,55 + 8¢* 32.01° #1171

1.04 cos 617 —2rgd4°
arclg ——
92
1,02° -0,97° In(0,09° +0,99° )
31,09° +7.05 3-2,03".398°
cos 39712 46° 3.032%2 4

0,96 -1,02° J0,97% +2,04°

Fananmne 5. Hanucarts YPpaBHCHHE KACATENBHON MI0CKOCTH H HOPMAIH K

MNOBEPXHOCTH B 34aHHOH To4ke M.

Slx? + 97 +2% )= 2(xp+ yz+ 2x)—9=0, M(LL1)

(x+y—z) =3y+2x—z-13=0, M(1,2,-1)

(x+2y) —(x+4y-22)=0, M(-1,2,-1)

437z 4 xz 4y 2 4y —2x-20=0, M(-1,2,-2)

2 4x’ -y —2x+yz-8=0, M(3,-1,2)

sin(x+z)-2 =2, M(-2,3.3)

=

3x” —_].-'! +alx+z4+3y—52+2=0, M(4,-4,5)

x4+ =3+ 263y -30=0, M(2,2,-2)

2 X -y —z43x-5y—12=0, M(l,-1,3)

Xz—xy+yz+2x-3y+2z=0, M(1,-2,-10)

2t +xy—yz—3=0, M(-1,-2,-3)

¥z —x Ty + izt 2x—y—10=0, M(1,2,2)




z=x"—xy* —2x+3y, M(2,-1,-5)

237y 2xs+ vz +y—2x+2=0, M(1,-2,2)

z=x'y—xy —2x+xy—y, M(l,-1-2)

xpz=2 437 +22)+5=0, M(1,-1,-1)

(x42y—z) —xz=0, M(2,1,2)

xIny-zlny+2ylnx+2x-2z=0, M(L,1,1)

xyz=x+2y-3z"+21, M(-1,-2,2)

ZInx—x" 1n:+,1-‘1x:—4:U, M(L2.1)

527 +x + ¥ +6xz—6yz—6xy—25=0, M(1,-11)

(x—1)° +{_j;+:}2 —(1-z2) +xy+yz=0, M(1-1-1)

~2x+2) —(y+1) +4(z-1)" +x" -y  +27 =0,
M(-1-11)

z+i—3y+2:-2 320, M(=1,1,2)
2y 2

X y+xt =y -2x+3y-352+10=0, M(1,1,2)

(x+2y—z2)" +(y+22)" +24=0, M(1,22)

Jananune 6. BeIMHCIHTE 3HAYEHHE NPOH3IBOAHON CIOKHONH PYHKIIHK

u= u{x,_t'}, rae x =x(f), y=y(f) npu t =1{,

-

u=x"e’, x=cost, y=sint, t,=nx

u=Inle* +e') x=r2, y=0°, t,=1

u=x", x=¢', y=Int, 1,=1

y—2x

u=e’ ™, x=sint, y=r, t,=0

2 ¥

. N ¥ i
u=x"e’, x=sint, y=sint, {,=m/2




u=|n(€"r+e""1 x=t", y=t, t,=-1

y—2x-1

u=e , X=cosf, v=sinl, I,=x/2

. X .
M =arcsin—, x=sinf, y=cCcost, I, =7
v

-

~
<X .

U =arccos—, x=sInf, ¥V =C0si, !III =T
1:

-

X
u=—— x=1-2t, y=arctet, t,=0

] g
yv=2—e"_ I

u= x=e, ] 0 =

u= ln{e"" +e l x=Int, y=r", t,=1

u=+x+y*+3, x=Int, y=¢>, t,=1

5

X .
u =arcsin—, x=sint, y=cost, f
1I

o =T

-

X
u=—, x=1-2t, y=l+arctgt, t,=0

Jr

X V¥ . '
u=—-—>=, x=sIn{, y=cCosl, !,3:?1‘.-"’-1-
y X

u:1||_r:+,1-'+l x =Int, .1":f:1 t, =1

. -
u=arcsin—, x=smi{, y=cCcosi, I,=7T

23
y X : ) -
u==-=, x=sin2t, y=tg't, ty=n/4
x oy

H=-\,lr_‘f+}‘+3, x=Int, ;I.-':f:.h I, =1

H=—, X=¢




. 2x
rll

u =arcsin—, x=sinf, y=cost, ;=7

u = Infe™ +e-‘}, x=1", y=t

o =1

u=arctg(x+y), x=1>+2,

- ) ¥
u=+x"+y +3, x=lnt, y=1r,

u=arctg(xy), x=t+3, v=e', 1,=0

3a/1aHHLIX HEABHO, B JaHHO# Touke M (X, )

-
F =]

Jananme 7. BHMHCIHTEL 3HAYEHHA YACTHHIX NPOH3BOAHBIX yHKUMI Z(Xx, V),

).

4yt =3z =4,
M(2, 1, 1)

5 ] ]
CO5™ X+ CO8” V+C058™ =T =

b | lud

M( 4, 3n/4, m4)

2+ 3z +3y =T,
M(L 1, 1)

=-1 2 2
e —Ccos  x+cos y=-1

M(0, 2, 1)

'+t 4z —6x =0,
M(1, 2, 1)

=z -1,
M(0, 1, —1)

x? =2yt +327 —yz+y=2,
M(1, 1, 1)

_‘c:+_].':+:::+2,r:: .
M(0, 2, 1)

ICG:-‘:}'—I—}’CEIS:+:CE}SI=
=x/2, M(0, m2, «)

T 3 3
3xMy + 2027 2%z 4

+dy’z=4, M(2,1, 2)

xt =2y 4z —4x+2z+
+2=0, M(1, 1, 1)

X+y+z+2=2xyz,
M(2 -1,-1)

Ayt 4zt —2x2=2,
M(0, 1, 1)

e —xyz—x+1=0,
M(2, 1, 0)




X2y + 27 =3z -2y =

=15, M(1, -1, 2)

2 =2y -3y  +6x -2y +
+z* —82+20=0,
M(0,-2, 2)

¥’ +_'_|.J2 +z? —y+z=3
M(1, 2, 0)

x4 _1-'1 +z7 4 2xy—yz—
—4x-3y-z=0,
M(l,-1, 1)

x =y =2+ 2x -4y +
+6z+12=0, M(0, 1,=1)

~.||x2 +‘),;2 4z —3z=13

M(4, 3 1)

x? +2y* +327 =59,
M(3, 1, 4)

x? +_jL-‘2 +z° - 2xy—2yz -
-2xz=17, M(-2,-1, 2)

x' -z - 3xyz =27,

Inz=x+2y—-z+In3,

M(3, 1, 3) M(1, 1, 3)
2x* +2y7 27 —8xz - st=xy-z—x -4,
—z+6=0, M(2, 1, 1) M(2, 1, 1)

3ananue 8. Haiitu npowzsoanyo ckanapuoro nond u(x, v,z) B touke M no

HANPABIEHHID HOPMANH K TNOBEPXHOCTH S, ofpasyiomedi ocTpeii  yron ¢

MOJIOHEHTCIEHR M HANPABITCHACM OCH O:.

x'y : 3
U=———+x" +52°,

i :—Eln[_r: —5]—4.‘{_1.':, . !

. . . S:izm=x" +4y -4,
S x"+2y =227 =1, L
M(1, 1, 1) -'”(‘l 2

5

u="7 lnfri +x° ] — 4xyz,
|13

S§: Tx’ -4y +42° =7, §: x*+y? =227 =10,
M(2,2,1) M(2, 2, -1)

M = arclg Y. 8xyz,
X




2 k|
U=XI =»X ¥,

§: xT =y =3z+12=0,

M(2, 2, 4)

u=x.Jy—yz*,
S: x*+y* =4z,
M(2, 1, —1)

"= I||{_I+_1::]—_1:yau"; i
§: x -y +z7 =16,
M(1, -2, 4)

u= -Jx: +y’ -z,
§: x4y =24z,
M(3, 4, 1)

u=xy-(z+ yWh,

S: x*—y'+z' =4
M(1 1, -2)

nz-v’r.r?—".l’ﬂ—::,

S: z=x—y%,
M(1, 1, 0)

e

I!—[.‘I.':—_].':+::JT
§: 2’ —y 427 1=,
M(1, -3, 4)

u= In(1+_r3 +}*JJ—\I'[.1-3 +z?
S:x —6x+9y" +27 =
4z+4, M(3,0,4)

HaiiTH npoHIBOHYHY CKATAPHOTO

HANPABICHHID BekTOpa [

nons  w(x,v,z) B Touke M mno

u=(:r'? +1}-‘3+.:'?]3 :
[=i-j+k,
ML, 1, 1)

n::-:+|n{_r3 +}-‘31
[ =27 +j—k,
M(2,1,1)

M=y 1|1|:_T: + 1}— arergs,
[ =27 -3] -2k,

I =2j-2k

M(1, 5, -2 M(0, 1, 1)

I =_r[1n V= ﬂrfrg:}, u= 1n[3 ~-x° J+_!:}'::._
I =8 +4; +8k, [ =7 +2f -2k,
M(-2,1, -1) M1, 3, 2)

u=sin(x+2y)+ ./ xyz,

[ =ai +3],

M[E, Ll 3]
2’ 2

u=xyz-In(z-1),
[ =50 —6] +2+/5k,
M1, 1, 2)

10




H="1‘1—~,'1"L:+: HZE— Y=
T=7-k V 1+,4|'F1
M(1, -3, 4) [ =27 +k,

M(4,1,-2)
u:ﬁ+u{'}‘—:2? ii:EJI+}J+}J-ﬂrc'fg:,
[ =-2i +2] -k, [ =4i -3k,

M(1L 1, 0) M(3, 2, -1)
u=z"+ Earﬂg{x—y}_ U= ]n{:r:: t _].-‘1}-1- xyz,
[ =7+2]-2k, [ =i-]+5k,

M(1, 2, -1) M1, -1, 2)

3ananue 9. Haiii yron Mesky rpagHeHTaMH CKATAPHBIX noneit v(x, y,z) u

u(x, v,z) B 3ananH0l Touke M.

b

1'=%+ﬁy3'3£:3, H:JE;, M[ V2,

X

-
&)

[k

. .*: _,': 2
1l:_'-!.’\.lf£r‘—'1—+3 E:].__ ==, M SRR
V2 - 3 J

v = 646 —ﬁaﬁf +220 u= = .M

J6 e 2 yz
V=— -t ., M
2x 2y 3z X

-
Il
Lad
=
P
[ B
[
|'~v-.
i
|
s
=
[
[ B
-
—
P,
Il
g
|kv-
-
=
e
Lad | =
[
lod | b-a
b

N
34 1 X'y’ I
Vet ——m—— U=— M1 2 —=
x y A6z z [ JEJ
1'=—4 2+"'E+ I U= 11 i J'lf[ll,]—]
x 9y 43z X yz 376
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A6
2 3 e p? 22 1]
= — 4 —= = M| —, —. —
x 2y -4 X'z «J'E -\E 2
4 31': 5 5 :'!. |
v=a2x" + == — 4222 u=xyz, M| |,—, —
2 ’ [ 3 JE]
.6 Jo 2 x M( 11 1]
x 2y 3z R N > R R £}
\:E+E+ 33 :.r—}_:- M[«E N2 —3}
xX 2.2z X 2
Lo | +2~f§_34’§$ 22 L5 A3
S ¥y 2z x 2 2
. . - 1 1
]l=f}1}'rg_¥j —l‘)'u.llrf_} r +2:J, = '1,, . 'W( — —. 1
’ x=z" 6 «JE
, . yz* 111 ]
v=x"—yv =3z, u=—, M| —, —, —
! x [ﬁ NEANE
3x y? ) z? 2 JE
Ve———2z", u=——, M| —, 2, .|—-
242 X"y [3 ]
N _3 2 (J_ 7 3
V= - u=—— M 2. 2, =
2 A2 43 yz \ 4]
2 2 2 _ 3 1 3
v==—x"+3y° =12z H=Xx") -14[151 E}

12




T , 1 21
v=a2x == =622, u=—r, M( 1, —,—]
2 w'z” U7 3746
, ) s 1 1 1
v=x"+9y +6z, u==—, M( | —]
) 4 L3 e
1 242 343 x | 3
V= - J_— J_, U= ,14._ M[— w@,i
i oy 2z ys! N2 2
W2 21 , Co1
= - + + L u=x"yz, M| 2, -, —
x 9y 43z T3 e
.‘E'! y 3 :.1 _].-‘:_'" ..JT
V== , U= M _‘E u'E
J1oA2 3 x ( 2 j
1.3 Ayd g3 2, 3 b
1__i+2£} 24z i u—}—: M’( —, il
J2 03 NE) x’ V37 V272
3anaume 10. Haiiti BTOpEIE 4ACTHEIE NPOM3BOAHEE, YDEIHTLCA B TOM, MTO

=sil1{rl —y|

z=arctg(x+y)

z =aresin(x - y)

z = arccos(2x + y)

z=arcctg(x-3y)

z= Ir1{_’p;«.'3 —2}-'3]

Tl 2
2% +)
=g -

I

z=ctglx/y)

I

=1y

z= ms{r:}-'l —5}

z=sin4/x’y

z =arcsin(x -2y

z=arccos(4x - y)

z=arectg(5x+2y)

z=arctg(2x-y)

z= 111(_4:1:I —5}-‘3)

-—p X+

=

= = arcsin (4x + y)
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