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Takum o6pa3om, HauGoOJbIIHA 06beM HMeeT Ky6 ¢ peGpoM, paBHBM
/S/6. <

A3-104

1. Hccnenosare naHHbe QYHKUMH HA JIOKAJbHBIH 3KCTpe-
MyM:

a) z—-x + 3xy®* — 15x — 12y;

6) z=x* +xy+y T2 =y

B) z=23xy —x—y>— 10x 4 5y.
(Orser: a) zmn=2(2, 1)= —28, Znx=2(—2, —1)=28;

6) Zmn=2(1, 0)= —1; B) Touek 3KCTpeMyma HeET.)
2 Haﬁm 3KCcTpeMyMbl QYHKUHH 2 = X - 2y NpH yCJOBHH
4+ y?=5. (Orger: Zmn= —5 mpu x=—1, y=—2

Zmax—5np“x_l y= 2)

3. Hanm HauMeHblIee ¥ HauGoJbliiee 3HAYCHHUS GyHKuuH
z2=x—2/ + 4xy 6x + 5 B o6nacTH, OrpaHHYEHHOH Nps-
Mbivi x =0, y =0, x4+ y = 3. (OT8er: Zpauu = 2(3, 0) = —9,
Zaate = 2(00 0)= 5)

4 Haﬁm HauboJibllee H HauMeHblllee 3HaYeHUs] QyHKUHU
z=xy4—x— ) B 06]1aCTH, OrPaHHYEHHOH NpAMBIMH X = 0,
y=0, x+y=06. (018eT: Zyayu = 2(4, 2)= —64, Zyans =
=2(2, 1)=4.)

5. Onpenenuts pa3Mepnl NPSMOYroJbHOro [apaJuele-
nunena aaxHHoro o6beMa V, HMeiollero NOBEpXHOCTb HAHMEHb-

weit naowanu. (Orger: Ky6 ¢ pe6poM, paBHbLIM W)

CamocrosniteabHas paGora

1. HccnenosaTb Ha 3KCTpEMYM tpyﬂxumo 2=x"4+y’—
—3x + 2y. (Orser: znn=2(1, —1)= —

2 Hccnenosatb Ha 3KCTpeMyM q)ynxumo 2= x'\/_ e
— x> —y+6x+ 3. (O18eT: Zmax = 2(4, 4)=15.)

3 I/Icc.nenona'rb Ha 3KCTpeMyM Q)yﬂxumo z2=23x>—
— x4 3y* + 4y. (Oreer: zmn=2(0, —2/3)= —4/3.)

10.5. HHAHBHAYAJIbHBIE IOMALUHHE 3AJAHUSA K 1. 10
HA3-10.1

1. Haiitu o6GnacTb onpejeseHHs yKa3aHHHX (QyHKIHH.
1.1. z=3xy/(2x — 5y). 1.2, z=arcsin (x — y).

1.3. z=/y> —x% 14. z=1In(4 — x> — 4.
15. 2=2/(6—x*—y?. 1.6. z=1/x*+y*—
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1.7. z=arccos (x+ y).
1.9. z=-\/9 5 —-y

1.11. z—-\/2x —
113, z=~/xy/ (x’$y’)

1.158. z=In(y* —
1.17. z=arccos (x + 2y).

1.19. z2=1n(9 — x* — ¢?).
1.21. z=1/~/x*+4y*—5.
1.28. 2 g/ax—fg/(x + 4P+ 4).

1.24. z=
1.28. 2= ln(2x —Y)

1.27. z=1/l~—x-y.
1.29. 2= 1/(x*+ y*—6).

2. Hajit yacThHble MpOH3BOAHBIE H yacTHble AHpdepen-
UHAJN CNeAylOUHX QYHKIHIA.

2.1, z—ln(y’——e ),
2.3. z=arctg (x* + y?.

2.5. z=sin-/y/x".

2.7. z—ctg-\/ xy®.
2.9. z=In (3x* — ")

2.11. z = arcctg (xy?).
2.13. z=sin -\éx —y°.
2.15. z=ctg (3x — 2y).
2.17. z=In(\/xy — ).
2.19. z = arctg (x*/y°).

2.21. z=sinXtY
X5y

2.23. z=cig x:y.

2.25. z=In (3x* — y°).
2.27, z=arcctg "37

= si -,/ y
2.29. z=sin s

3. BHUHC/AHTD 3HAYeHHS] YaCTHLIX MPOM3BOAHBIX fr(Mo),
fo(Mo), fi(Mo) mns nawHo# ¢yHkuuH f(x, y, 2) B TOuUKe

2.14. z=tg (x%").

1.8. 2=3x+y/(2—x+y).
1.10. z=In (x> 4 y*_3).
1.12. z2=4xy/(x—3y+1).

1.14. z=arcsin (x/y).
1.16. z——x"’y/(3+x— )
1.18. z=arcsin (2x —

1.20. 2= 3—-x’—y’.
1.22. 2=4x+ y/(2x — 5y).

1.26. z=7x%y/(x — 4y).

1.28. z=¢V"'+/¢' “.
1.30. 2 = 4xy/(x* — y?).

2.2, z—arcsm-\/xy
2.4. z=cos (x* — 2xy).

2.6. z=tg (x**+yd.

282" BY,
2.10. z = arccos (y/x).

2.12. z=cosx* + 4.

2.16. z ="V,
2.18. z = arcsin (2x%).

2.20. z = cos (x —/xy°).

2.22, 2==1{g —2-’-‘—;12-

2.24. z=¢~ V¥ +¢,

2.26. z = arccos (x — y).
Tt x—y

2.28. z2=cos i

2.30. 2= +#),
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Hauy Tu
41 2=20 —4xS. 42 z=xlysinx—3y.'
4.3, z=arctg x +/y. (4.4, z=arcsin (xy) — 3xy’.
45 z="5x +2%7.  4.6. z=cos(x* — )+ £

4.7. z=1n(3x*— 24°). (4.8.°z=>5xy’ —3x%".
4.9. z=arcsin (x4-y). 4.10. z=arctg (2x — y).

A1l z=T% —\xy. 4.12.z =-/x*+ y* — 2xy.
4.13. z=¢"1v"4, 4.14. z=cos (3x +y)—x%.
4.15. z =tg (x + y)/(x — y))-

4.16. 2= ctg (y/x).

4.17. z=xy' — 3%y + 1. 4.18. z=In(x+xy —y°).

4.19. z=2%"+ x* — i®. 4.20. 2=/3x" —2¢4° + 5.

4.21. z=arcsin((x + y)/x))-

4.22. z=arcctg (x —y).

4.23. 2 =-\/ 32—y’ +x. 4.24. z=y> —3xy —x*.

4.25. z=arccos (x+y). 4.26. z=In(y*—x*+3).

4.27. 2=2—x*—y* + 5x.

4.28. z=Tx— Xy’ + y*.

429. z=¢""". 4.30. z=arcig (2x — y)

5. BHUHCIHTL 3HAYEeHHE NPOHM3BOAHOA CJI0XKHOA (QYHKIHH
u = u(x, y), rae x = x(t), y = y(f), npu { = lo C TOYHOCTBHIO A0
IBYX 3HAaKOB Noclie 3ansiToi.

5.1. u=¢é&"%, x=sint, y= £, to=0. (Orser: 1.)

2!5525 u=In(e+e™), x=4#, y==, to=—1. (Orser:

53. u=g" x=In(t—1), y=e'’? tg=2. (Oreer: 1)
5.4. u=e'"¥+2 yx=sint, y=cost, to=n/2. (Oreer:

5.5. u=1x%"Y, x=cast, y=sint, to=n. (Orger: —1.)

56. u=In(e*+ ¢, x=1, y=1°, tp=1. (Orser: 2,5.)

5.7. u=x* x=¢, y=Int, to=1. (Oreer: 1.)

5.8. u=e""*, x=sint, y=1=1, to=0. (Orser: —2.

5.9. u=2x’e"* x—sint, y=sin’t, fy==mn/2. (Orser: 0.
25?.10. u=In(e~*+e), x=1, y=1, to=—1. (Orser:
"Bl u=e—%"! x=cost, y=sint, to=mn/2. (Or-
eer: 2.)

5.12. u = arcsin (x/y), x=sint, y=cost, to=mn. (Or
eer: 1.)

5.13. u=arccos (2x/y), x=sint, y=cost, h==x
(Oreer: —2.))

514. u=x*/ly+1), x=1-—2t y=arcigt to=0.
(Orser: —5.)

MO LAt GULOGOC L LA

vy

5.15. u=x/y, x=¢', y=2—e*, to=0. (Otger: 3)
5.16. u=In(e~*+e~ %), x=0F y=+t h=1 (Or

ser: —2.)

517. u=/x+ 4> +3, x=Int, y==*, to=1. (Oreer:
1,259

5.18. u =a.csin (¥%/y), x=sint, y=cost, l=mn
(Orser: 0.)

5.19. u=y/x, x=1—9, y=1+arcigt, H=0.
(Oreer: 4.)

5.20. u=-{i— —-’-y‘-, x=sint, y=cost, ty= 7. (Oreer:
—4)

5.21. u=~x*+y+3, x=Int, y=1*, to=1. (Oreer:
0,5)

5.22. u=arcsin X, x=sin t, y =cos, to=n. (Orser:

2
0,5.)
==Ky Y = si = 2 =£ ®
5.23. U 8o x=sin2t, y : tg*t, to=—- (Orser:
—8.)
524, u=x+y+3 x=n¢ y==2, to=1. (Orser:
0,75.)

5.25. u—=y/x, x=¢', y=1—¢e*, to=0. (Otser: —2)
5.26. u=arcsin (2x/y), x=sinf, y=cosf, fo=m.
(Oreer: 2.)
597. u=In(e*+¢&), x=1, y= t', to=1. (Otser: 4.
5.98. u—arctg (x+y), x=+2 y=41—-"=, o= 1.
(Oreer: 0.)

5.29. u=/r*+4+3 x=Int, y= P, ty=1. (Oreer:
1,5.)
5.30. u=arcig(xy), x=1t+3, y= e', to=0. (Orser:
0.4. _

6. BHUMC/IHTb 3HAYEHHS YaCTHHX NPOH3BOARMIX (YHKIHH

2(x, y), 3aAaHHOA HESIBHO, B nanuoi Touke Mo(xo, Yo, 20) € TOU-
HOCTBbIO [0 ABYX 3HAKOB NOCJe 3ailsiTOH.

6.1 X+ + 22 —3xyz=4, M2, 1, 1). (Oreer:

22 1, 1)=3,2@ 1, )=-1)

6.2, >4yt +22—xy=2 Mo(—1, 0, 1). (Oreer:

2(—1,0, )= ~1, Z(—1, 0; 1)=05)

6.3 3x—2y+2=xz+5 M2, 1, —1). (Orser:

%2, 1; —1)=4, @2, 1, —1)=—2)
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3.19. (%;)2+(g_';)2+(§g)2= L, u=+ 2+ 22
3.20. ng‘: +y3—;=2u, u=(x*+y? tg%.

2 2
3.21. 9-2‘—‘:. + 28 =0, u=e-G+ sin (x + 3y).

p) oF
’u % 20°u __ e
3.22. x’a—x, + kyw + V= 0, u=xe¥/*,
u | Fu __ P
3.23. 5 +§'y7 =0, u= arctg-z-.

DR, OH LB o i ¥
3.2 xax+y&y 0, u arctgy.

328 QP SR OEL e y (x+e¥).

Ou ou __ o . x
3.26. x3i+ya—y—-0, u = arcsin g

Lon X i
3.27. Xb;+y0y=y3’ u (-X;:-?E.

o | duw lixdy 24y
3.28- 3;+W— sy U=s sy .

X—y X
3.29. %:'-l'%:%’ u=.~'\{2xy+y2.
@ a2
3.30. -5;';-—0;‘_.0' ugln(xﬂ_yz)

4. ldccne,n:/n_grb Ha SKCTpeMyM ciaepyioue ¢yHKIHH.
41, 2=yVx— 2" —x + 14y. (O16er: Zpe (4, 4)= 28.
4.2. 2=x>48y° —6xy 5. (Oreer: z,...(l(; 0,)5) = 43
_ 6.3. z ?71)+ 15x — 2¢* — xy — 92, (Oreer: Zmax(—4,
1434) z=1 + 6x — x* — xy — 2. (Orser: Zn(4, —2)=
: 4.5. z = %+ y* — 61y — 39x + 18y + 20. (Or6er: Zma(5,
46. 2= 217+ % — 6y +5. (Oreer: zan(l, 1)=3.
4.7, z =232+ 34" —9xy + 10. (Orser: zy,(l, 1)=7.
458. z=x'+4xy+y*+x—y+ 1. (Orser: Zon(—1, )=

49. z2=4(x —y)—x*—y®. (Oreer: (2, —2)=S8.
4.]().25.."=(g(x—!-‘?/)—~-3x’-'lf .(’32%:‘2.,.5(1, —l;=g3
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4.1211.)z=x’+xy +y*—6x—9y. (Orser: Zan(l, 4)=
4.12. z=(x —2)’4 2y — 10. (Orser: 2, 2, 0)= —10.
4.13. z=(x-—5§’+y + 1. (Orser: 2..,...(5.( 0)=).- 1.) )
4.14. 2=+ y* — 3xy. (Or6er: Zm(l, 1)= —1)
4.15. 2=2xy — 2¢* — 442, (Oreer: 2,5, (0, 0)=0.)

l45.1)6. z=x\y—x'—y+6x+3. (Orser: z,,(4, 4)=
4.17. 2=2xy —5x* — 3y + 2. (Or6er: 2,,,(0, 0)=2)
4.18. 2=xy(12 — x —y). (OT8eT: Zpnsx (4, 4) =64.)
4.19. z=xy—x’—y*+ 9. (Oreer: 2,.,(0, 0)=09.)
1462)0. z2=2xy — 32— 24> +10. (Or8er: 2, (0, 0)=
A2l z=2 4 84— Gxy+ 1. (Orser: zug(l; 0,5)=0,)
422 z=y\x— 4" —x+6y. (Oreer: 2o (4, 4)=12)
: 4.23. 2=x"—xy + 4* + 9x — 6y + 20. (Orser: Zmin(—4,
T1.2.’4. 2=x (6 —x —y). (O7ser: 240 (2, 2)=38.)
4.2;5. z2=x 4y —xy+ x+y. (Orser: zpy(—1, —1)=
o 4.26. z =12 +xy+y*—2x—y. (Oreer: zp,(l, 0)=

4.27. z=(x— 1)’ 4 242, (Orser: zy,(1, 0)= 0.&
4.28, 2=2xy —3x* — 2y, (OT6€T: 2pey (0, O) = 0.
4.29. z==xy+ 3y + 22 . (Oreer: 20, (0, —2)=0.)
4.30. 2=2(x+4 y)—x* — 4. (Oreer: zpu(l, 1)=2)
5. Hafin HaHOOJbIlee H HaMeHbiliee 3HaueHHs (yHKIHH
2=2(x, y) B o6aactu D, OrpaHHYEHHOA 3aJaHHKIMH JRHASTMH.
Bl 2=3x+4y—xy, D: y=x, y=4, x=0. (Qreer:
Zaan6(2, 2) =4, zaanu(0, 0)=2(4, 4)=0.)
52 z=xy—x—2y, D: x=3, y=x, y=0. (Orser:
2...5(0. 0)=z 3, 3)= 0, Znanm 3. 0)_= —3.) ' (
63. 2=x"42xy—4x+48y, D: x=0, x=1, y=0,
y=2. (Orser: zsas(l, 2)= 17, Zgauu(l, 0)= —3.)
54: z=5x"—3xy+4?, D: x=0, x=1, y=0, y=1.
(Orger: Znana(1, 0) =15, Z?..(o. 0)=0.)
8. 2=x?42xy—y'—4x, D: x—y+4+1=0, x=3,
y=0. (Oreer: z,..g(a, 3’§= 6, Zmauu(2, 0)= —4.)
56. 2=x'+y' —2x—2+8 D:x=0,y=0,x4y—
— 1=0. (Oreer: 2uus(0, 0) =8, Zumu(0,5; 0,5)= 6,5.)
5.7 z2=2—xy’ + y*, D: x=0, x=1, y=0, y=6.
(01‘681'.‘ 2...6(0, 6) = 36, Zrann (0. 0) = 0-)
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5.8. z=3x+6y—22—xy—y’, D: x=0,x=1,y=0,
y=1. (OT6er: Zuans(l, 1) =16, Zuauu(0, _(_))=0.)

59. z=x*—2y’ +4xy—6x—1, D: x=0, y=0, x +
+4+y—3=0. (Or8er: Zsass(0, 0)=—1, Zyann(0, 3)= —19))

5.10. z=x? 4 2xy — 10, D: y=0, y=x"—4. (Oreer:
Zuwne —%» —2) = — . Zuaua(l, —3)=—15)

5M1. z=xy =2x—y, D: x=0, x=3, y=0, y=4.
(016eT: Zeans(3, 4) =2, Zuwsu(3, 0)= —6)

5.12. zz—é-xz—xy, D: y=28, y =21 (Or8er: Zuus(—2,
8) =18, Zuu(2, 8)= —14) j

513. 2=3+ 3 —2x—2y+2, D: x=0, y=0,
it y—1=0. (O16eT: Zums(0, D)=2(1, 0)=3, Zuau(3>
Pye A4
3)=%) y

5.14. z=2¢+3y*+1, D: y=-‘/9——%x’, y=0.
(Oteer: Zuans(0, 3) =28, Zzamu(0, 0)= l._)_

5.15. z=x>— 2y —y>+4x+1, D: x=—3, y=0,
x+y?;!—l=0. (Orser: Zgams(—3, 2)=16, Zsamu(—2, 0)=

e

5.16. z=324+ 3 —x—y+1, D: x=5 y=0, x—
—y—1=0. (O78eT: Zuass(5, 4) =115, Zgm(l, 0)=3.)

5.17. z=2x’+2xy—-;—y’—4x,I—):y==2x,y=2,x=0.
(Oraer: Zsass(0, 0)=2(1, 2) =0, Znawu(0, )=—2)
5.18. z=x’-—-2xy+52‘-y‘—2x, D: x=0, x=2, y=0,

2
y=2. (Oroer: Zuans (0, 2)T10, z....(_g. ?)=—l,67.)
5.19. z=xy—3x—2y, D: x=0, x=4, y=0, y=4.
(Oreer: Zuas(0; 0)=0, Zeanu(4, 0)= —12.)
5.20. z=x'4+xy—2, D: y=4x—4, y=0. (Oraer:

2
Zuans{ — 3> —-2,22) = —0,07, Zum(05, —3)= _3,25,)

5.21. 2=xy(d—x—y), D: x=0, y=0, y=6—x.
(OTBeT.‘ Z.“6(2, l)=4, Zn“(é, 2)= ‘—64-)

522 2=+ —3xy, D: x=0,x=2,y=—1,y=2
(01'881'.' zlllﬁ(2: _l)=l3 zlllll(o_| —‘l)= "—l.)

5.93. z=A(x —y) —x' —y* D: x+2y=4x—2y=4
x=0. (Orsef: z..,.(-g-, %) =Lz, 2=—12)

236

524 2=+ 2y—y*—4x, D:x=3,y=0,y=x+1.
(OTBeT.' Z|||||6(3, 3)=6, z!ggu(2, 0)= _4.) ¥
5.25. 2=6xy—9x*— 9  +4x+4y, 7: x=0, x=1,

y=0, y=2. (Orser: o (-;— , %) = % » Zua (0,2) = —-28.)

5.26. z=x2+2xy—y>—2x+42y, D: y=x+2, y=0,
x=2. (0T8eT: Zuaus(2, 3)=9, Zuamu(l, 0)= —1.)

5.27. z=4—2x2—y%, D: y=0, y=1/1—x% (Oreer:
2....5(0, 0)=4, Z....(—l, 0)=2(l, _0_)—_—2-)

528. z=5x>—3xy+y’+4, D: x=-—1, x=1,
y=—1, y=1.(Oreer: Zans(—1, 1)=2(1, —1)=13,
Zam(0, 0)=4. £

529, z=x’+42xy+4x—y> D: x4+y+2=0, x=0,
y=0. (078eT: Zuaus(0, 0)=0, Zuauu(—2, 0)=2(0, —4)=

530. z=2x%y—x*y—x’y*, D: x=0,y=0, x+y=6.
(Oreer: Zuaus(l, 0,5) = 0,25, Zuaun(4, 2)= —128)

Pewenue Tuno8o2o 8apuarta

1. HafiTn ypaBHeHusi KacaTeNbHOH IIOCKOCTH H HOpMasH
K noBepxHocT# S: z=x" —y* + 3xy — 4x + 2y — 4 B TOUKe
Mo(—1, 0, 1}

» Haxonum uacTHhle NPOM3BQAHLIE:

0z __ A e
a-2x+3y 4,5!;— 2y + 3x + 2.

[oncraBasia B NOJydYeHHbIe BHIPAXKEHHA -KOOPAKHATH
touku Mo(—1, 0, 1), Buuncasiem, cornacHo (opmye (10.8),
KOOPAMHATH BEKTOPa n, NepPNeRfHKyJsipHOrO K MOBEPXHOCTH
S B KaHHO# TOYKe:

ik QZ]AEEER Igz) W A £ A
A=%| ——6 B=%| =-1C=—1

CJoefoBaTeJbHO, KacaTesbHas IJIOCKOCTh HUMEEeT YypaB-
HEHHE

—6(x+1)—y—(2—1)=0 nmn 6x+y+2+5=0,

a ypaBHeHHe HOpMasi Ha OCHOBAHHH ¢dopmyan (10.9) 3a-
fiUIeTCs B BHJAE

i 1 ey ez
Brile il 1,'4





