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Ypoxk 71-72

Tema. [ludepenmianpae yncienHs QyHKIi 6araTb0X 3MIHHUX.
Mera:

e [loBTOpUTH OHATTA (QYHKIIIT; 03HAHOMUTH 3 QYHKIIIMU OaraTb0X 3MIHHUX Ta 31
criocobamu 3a/1aHHs QYHKITIH;

® BUXOBYBATH B YUHIB MIPaAIlbOBUTICTh, BMIHHS JOJIATH TPYIHOIII;
® PO3BUBATH JIOTIYHE MUCIICHHS.

Marepiayiu 10 YPOKY:
Posrnsivemo  dyHKIil0 ABoX 3MiHHEX = f(x,y). Bubepemo TouKy
Mg(xp: vg) 3 obmacTi BU3Ha4eHHS QyHKII.
O3nayenna. SIkmo ICHYOTE FpaHUI
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TO BOHH Ha3HBAKTHBCH YACTHHHHMH ﬂOXi,EIHH.‘ﬂH 34 3MIHHHMH X i v
Gyukuii == f(x,y).

Jlng "acTHHHMX TOXIJHUX MEpIIoro MNOpsAAKY BHKOPHCTOBYIOTH 1 Taki
MO3HAYEHHS:

I o= r ' a: r
Zx = E=J’(‘x{xa y), 2y = o =/y(x ).

3ayBakHMO, [0 YacTHHHI noxiaui fy(x, y) 1 f ; (x, ¥) MoOxHa po3rNsLAaTH AK
MIBHAKOCT1 3MIHH (PYHKIIT BUIHOCHO OJHIET 13 3MIHHHX (Y HANpsAMKY BIANOBLIHOT
OC1 KOOP/IMHAT).

JayBaxkennsi. [Ipu 3Haxo/UKeHHI YaCTHHHHUX NOXIAHHUX Bi JaHoi (yHKUIi
OyaeMo KepyBaTHCA TAKHM NPABHIOM: IIVKAKOYH YacTHHHY MOXIIHY 3a 3MIHHOKO
x, To6ro f{(x,y), NOTpiOHO BBAXKATH CTAJNIOK 3MIHHY ), a JUIS 3HAXO/KEHHS:
Sfi(x, ) — sminny x. Toni mpaswio mudepenuitoBanns (QYHKII NPHHIMIOBO
HIYHM He BUIPI3HAEThCH B JH(epeHUioBaHHS (YHKLIT OJJHIET 3MIHHOT.

Jaysawenns. [l dyHkuii baratbox 3MIHHHX z= f(x|,X5,...,X,) MNOHATTH
YACTHHHOI [OXIAHOT 3a 3MIHHOK X, i=1,n, BBONMTBCH AHANOTIYHO:

Az _
i=ln.

2
ITpuraao 6. Hexaii z = x*In y+}—. Obunenuty =z, i :3..
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Mpuxnad 7. Hexail z=x". Obuncimumy 2} i z.

Onepxumo z'. = x>~ 2, =x"Inx.
O3nauenns. Oyukiuito =z = f(x,)) HazuBaeThes AU epeHUilioOBHO B ToUi
My(xg: yg), AKIO T MOBHHH NPHPICT MOMKHA [10J1aTH Y BHIJIA]1
Az = AAx + BAY + a(Ax, Av)Ax + S(Ax, Ay)Ay, (1)
ne A, B—pesxi uncna; a(Ax, Ay), f(Ax, Av) —HeckiHueHHO Mam (yHKUIT 0pH
Ax =0, Ay —0.

Teopema (Heodxinna ymoea nudepenuiiiopnocTi pyuruii). SAxuo dyuxuis
z= f(x,y) nudepenuiiiopHa B toum My(xp: yg). TO B Wil TOYII ICHYHOTh
YacTHHHI noXimwi z§, z§, mpuuomy z\(xg,yo)=4 i z|(xp,y9)=8B, ne 4 i
B - koednuieHTH B piHocTi (1) .

JayBamenns. fkiio yacTHHHI NoX1AH1 GyHKUIT BOX 3MIHHHX Yy JaHiil To4l1
He ICHYIOTb, To Taka ¢yHKUI He JudepenliiioBHa B 11# ToYlll.

Teopema. Slxuio dyukuis z = f(x, y) mudepenuiiiorsa B Touri Mg (xg: yg),
TO BOHA HellepepBHa B 111l TOYIII.

3ayBaxkHUMO, 110 3 HellepepBHOCT1 ()YHKUIT JBOX 3MIHHHX a00 3 ICHYBAHHA 11
YAaCcTHHHHX MMOXIJAHUX Yy TO4Ll He BUIUMBae JudepeHIIHoBHICT, (YHKUIT B L1
TOYILIL.

Teopema (nocrarusa ymora nudepenuiiioenocri ¢pyukuii). Sxmo ¢ynkms
z= f(x,y) Mae ICHYIOTE YacTHHHI [TOXIH] B JieskoMy okoll ToukH M, (xy: vg)B
L1 MOXIJHI HEeNepepBHI B JaHiil To4ul, To ¢yHKuia audepeHuiiioBHa B L1l To4ll .

O3nauennsn. llosuum audepennianom dyukuii = f(x,y) vy Touui
M(xp: vg) HA3UBAKOTE FOJIOBHA, JIIHIHHA BUIHOCHO NpHpocTiB Ax 1 Ay, 4acTHHA
noeHoro npupocty ¢yHkmii z= f(x,v) B pieHocTl (1) 1 Ho3Ha4aeThes d-abdo
df(x, y).

OckuibkH Ax=dx, Ay =dy, 1o nosuuil Judepenuian dyHkui z = f(x,y)

MOM¥Ha 0OYHCIHTH 3a GOpMYIIoK

o= oz
dz=—dx+—dy.
F VRl Vs
Ilpurnad 8. Hexaii z = Y O6uncnuty d=.
xX—=y
Mag & _Ya=0-w _ y* 8 _xx-p+wy_ 2
(x=y)* x=»> & (x=-»? (x-p)°
2 2 2 2
Toti dz=-—2——dv+———dy="2 ‘f““";‘f-‘.
(x=y) (x=y)" (x=»)
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