MI'TY um. Baymana Kadeapa “Bricimas maremaTnka’

Jlexknuga 4.5

1 ®Dopmyaa Teitopa

Teopema (dopmyna Tetinopa)

[lycrs dyukius y = f(x), v = (w1, T2, ..., T,) OUpPeJieeHa U HeIlpe-
PBIBHA BMECTE CO BCEMU CBOMMMU YACTHBLIMU IIPOU3BOAHLIMU JIO HOPSIIKA
M BKJIIOYUTEJIBHO B OKPECTHOCTH TOYKK a. Toraa cripaseinsa popMyJia
Teitiopa m-oro mopsiaka

f(z) = f(a)+ %df(a) + %dzf(a) + ...+ %dmf(a) + T

Onpedenenue

Muorounen P, (z) = Y 4d' f(a) naspiBaercs muorowtenom Teiinopa

cTelreHu m.

Onpedenenue
Besuuna r,, = f(x)— P, () Ha3bIBa€TCSI OCTATOYHBIM WIEHOM Op-
Myl Teitiopa.

OcraTo4Hblil WieH r,, MOXKHO 3amucarh B ¢popMme Ilearno

n
g Aa:lz.
i=1

rm = o(p™), e p =

d' f(a) - mudbdepenmuan byuxmun f(r) nopsjka i B Touke a. Cuu-
Taercst, uro d° f(a) = f(a), 0! = 1.
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@opwmyna Teitmopa 2-oro nopsjaka PYHKIUN 2-X MEPEMEHHBIX U =
f(x,y) nmeer BuI:

— af(a’xaa ) (9f(ax,a )
f(xay) - f(a:ca ay) + TyAI' + a—yyAy+

1 (0?f(az, ay) 0% f(ay, ay,) 0*f(az, a,)
| A 4 2 Y A Ay + YAy
T3 ( O0x? v 0xdy sRY 0y? Y ) *

+o(p*),p — 0,

rie p = /A2 + Ay, Av =z — a,, Ay =y — a,,.

2 xkcrpemym PHII

Onpedenerue
Touka a HA3BIBAETCST TOUKOI CTPOrOro MakcnMmyma (MuHuMyMa) Dy HK-

mun f(x), ecm AU (a) Ve € Ula), z # a: f(x) < f(a) (f(x) > f(a)).

Onpedenerue
Toukn cTpOroro MakCUMyMa I MUHUMYMa HA3bIBAIOTCSI TOUKAME CTPO-
roro 9KCTpeMyMa.

Onpedeaenue

Touka Ha3bIBaETCs CTAIIMOHAPHON TOUKOI (byHKINN f (), ec/ii HyHK-
nus f(z) nuddepenimpyema B 9T0f TOUKe, U BCE ee 9aCTHbIE TPOU3BO/I-
Hble 1-0ro HOpsijKa PaBHBI HYJIIO B 9TOMl »Ke TOUKe.

Teopema (Heobxodumoe Ycao8ue cmpo2o2o IKCMpPemyma,)

[Iycrs dyukiust f(x) omnpejeneHa B HEKOTOPOi OKPECTHOCTH TOYKH
@, ¥ TOYKA @ SIBJISIETCsT TOUKOI CTPOroro Makcumyma (MuHuMYyMa) QyHK-
mun f(z). Ecim B Touke a CyIecTByOT YacTHBIE MPOU3BOJHBIE 1-0T0
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[opsJIKa, TO OHU PaBHbI HYJIIO:

df(a) R
aiL’i .

Teopema (docmamounoe ycaosue cmpo2020 IKCMPEMYMA MO EMOPOMY
dugpeperyuany)

[Iycrs dyukuus f(x) onpejesnena u uMeeT HelpPEPbIBHbIE YaCTHBIE
IPOUBBOJHDIE 2-0I'0 IIOPSIIKA B HEKOTOPOH OKPECTHOCTH TOUKHU @, KOTO-
pasi siBJIsieTcst crannonapHoii Toukoit dpyuxiwun f(x). Torga
1) eciu kBajgpaTuunast gpopMa d?f 10I0XKHUTeIbHA OlIpejle/IeHa, T.e.

n

O*f
Za d:r:dxj>0npnd:c1+ 4 da? >0,

TO @ - TOYKA CTPOIOr0 MIUHUMYyMa,
2) ecim KBajpaTndHad dhopMma d?f oTpHIaTebHO OpeIesieHa, T.e.

O f
Za da:dxj<0npﬂdx1—l— 4 dz? >0,

TO a - TO4YKa CTpOI'oro MakCuMyMa,

3) eciu KBajparuuHas gopMa d?f 3HaKolepeMeHHa, TO @ He sIBJifercs
TOYKOM JIOKAJILHOT'O 9KCTPEMYMaA.

Onpedenenue
Martpueit lecce D? f HazbIBacTCA MaTPHIA BTOPBIX YACTHBIX ITPOU3-
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BOJIHBIX (byHKIUN f(X):

0 f o0 f o0 f
dz}  O0r101y  Ox0xy,
0 f 0% f 0% f
D*f = | Oz90x1 023 7 Ox90m,
o2 f o0 f o0 f
\&cnaxl 0x,0xy (‘3_517% )

Onpedenenue
YIJI0BBIME MHUHOPAMH MaTpUIbl lecce Ha3BIBAIOTCS OIIPEIeTNTE N
BIJIA

02 f 0% f
o 82f o 8:(;% 85616562 o 2
Al = 8_33%’ AQ = a2f a2f s ey An = det(D f)
019011 dx3

Teopema (docmamounoe ycaoue cmpozozo IKCMPEMYMA N0 Y2A0EblLM
MUHOPAM,)

[Iycrs f(x) umeer HermpepbiBHBIE YACTHBIE MTPOU3BOJHBIE IO BTOPO-
IO MOPSIJIKA BKJIIOUUTEIHHO B OKPECTHOCTH TOUKHU @, KOTOpPas sIBJISIETCS
crarmonapHoii Toukoit dyuxmun f(x). Torma
1) ectu Ay > 0,A9 > 0,...,A, >0, To a - TOUYKa CTPOrOro MUHUMYyMA,
2) ecir Ay < 0,A9 >0,A3 <0,..., TO @ - TOYKA CTPOrOro MaKCHMyMa,
3) ecsim D?f HeBbIporKjiena 1 He BbiojHsIOTCs yeaosua (1) u (2), To a
He SIBJIAETCSA TOUYKOM JIOKAJBLHOIO 3KCTPEMyMa,
4) ecom D% f BBIpoKeHa, TO 4TO-I00 O TOUKE @ CKA3aTh HeJIb3.
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Anzopumm noucka movex dKCmpemyma
ona pynryuu deyr nepemennvix v = f(x,y)
1. Mcnosb3ys He0OXOAUMOE YCJI0BUE, HAXOAUM CTAIMOHAPHBIE TOYKH.

of
or "
of = MM,
L A— O
dy
2. Jlng kaxk0il cTalmoHapHoil TOYKU cOCTaB/sieM MaTpuily [ecce.
’f  0f
022 0xdy
D*f =
I=1 or oy
0xdy  Oy?
3. IL.HH Ka}KﬂOf/’I MaTpUuIbI FGCCG BbBIYUCJIAEM YIJIOBbIE MUHODDI.
*f  f
o0 f 22 0xdy
A= —2 A, =
YT ox2 TP 9F 02f
Oxdy  Oy?

4. Vlcnoib3yst 0CTaTOYHOE YCJIOBHE CTPOTOr0 9KCTPEMYyMa 110 YIJIO-
BBIM MUHOPaM, OIPEJIEJIAeM TOYKH JIOKAIHLHOIO 9KCTPEMYMa.

a) A; >0, Ay > 0 - ToIKa MUHIMYMa

0) Ay <0, Ay > 0 - TouKa MaKCUMyMa

B) Ay < 0 - ToUKa He SIBJISIeTCS TOYKOI SKCTpeMyMa

r) Ay = 0 - 970-1100 0 TOUKe CKa3aTh HEJIb3sI
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Anzopumm noucka movex dKCmpemyma
dnn dynrkyuu mpex nepemenmnvir u = f(x,y, 2)
1. Mcnosb3ys HeoOXOAUMOE YCJI0BUE, HAXOAUM CTAIUOHAPHBIE TOYKH.

( Of

a—x—o

{ a—f:():>]\41,]\42,...
dy

of

Wi

2. Jlng kaxkj10il cTalmoHapHoil TOYKN cOCTaBsIsieM MaTpuily l'ecce.

/a2f *f  O°f

Ox? Oxdy 0x0z
0? 0? 0?
ppo | 20 v
Oxdy Oy* 0Oyoz
0*f O f O°f

K(‘?xaz Jydz 022 /

3. Jlng xaxkmoit maTpuilbl ['ecce BbIUMCIIEM yIJIOBbIE MIHOPBI.

0*f  O*f
% f 022 dxdy
Alzﬁa AQZ an ﬁ 7A3:d€t(D2f)
0xdy  Oy?

4. Ucnoib3yst JI0CTaTOUHOE YCJIOBUE CTPOrOTO 9KCTPEMYMa 110 yIJIo-
BBIM MIHODAM, OIPEJIe/IsieM TOUKE JIOKAJIBHOTO IKCTPEMYMA.

a) A; >0, Ay >0, Ag > 0 - Touka MUHIMYMa,

0) Ay <0, Ay >0, Az < 0 - ToUuKa MAKCHMYyMa,

B) Ag # 0, HO ycoBust (a) u (6) He BBIIOJHAIOTCSA - TOYKA HE sIBJIsI-
eTcsi TOUKOI 9KCTpeMyMa

r) Az = 0 - 9T0-71160 0 TOUKE CKAa3aTh HEJb3s
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