KPATHBIE MHTEI'PAJIBI U TEOPUA IIOJNIA YMmMuoB A.E., YMHOB E.A. 1
Tema 02 Oc. cem 2024/25 yu. r.

MCCJIENOBAHME &YHKLWM MHOTUX [EPEMEHHEIX HA SKCTPEMYM

B Havane paccMOTpuM citydail MOMCKA JIOKAJILHOTO MUHUMYMa (DYHKIIUH 08X TIEPEMEHHBIX, IO~
CKOJIBKY YK€ IJIsl n =2 BCE€ CYLIECTBEHHBIE OTJIMWYMS OT OAHOMEPHOM 3aJa4d MOXHO JIETKO
IIPOJEMOHCTPUPOBATE.

[lycTs gaHa aBaxkabl HempepblBHO audepeHmpyeMas B HeKoTopoi obmactu 2 < E P

.
X
OHBb ¢ynkHs S(x,¥) . Bisicrum, TPH KAKHX YCIIOBHAX 9Ta DYHKIHS MMeeT B Touke | . | € 2
JIOKAJIbHBI MUHUMYM. [{ainum
*
X
Onpenesenme 1. byaem roBoputh, 4ro (QyHKIHS S (X,¥) umeer B Touxe | . cmpoauii

o

JIOKANbHBIL MUHUMYM, €CIIH cyliecTByeT U, - IMpOKOJIOTasi OKPECTHOCTb,

£
X

TakKas, 4TO JJIsd 110001 TOYKHU € Ug BBITIOJTHEHO HEPABCHCTBO

f,y)> f(x7, 7). (1)
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HOHHTHO, 4YTO INPOBCPUTH BBINMOJIHCHUC YCIIOBUS OIPCACIICHUA 1 AJIs1 BCEX TOYCK OKPCCTHO-

ctu U, HeBo3MOXkHO. [103TOMy HEOOXOJMMO MOIYYUTh YCIOBHSI CYILIECTBOBAHUS SKCTPEMYyMA,
IIPOBEPKa KOTOPBIX MPAKTUYECKU peaTn3yema.

B HEKoTOpBIX ciyyasix, yaaercs npeoOpa3oBaTh 3amuch (QYHKIIUU f(x,p) BHlY, B KOTO-
pOM BBITIOJIHEHHE HepaBeHCTBA (1) OoueBMIHO WM JIeTKO mpoBepsieTcs. Hampumep, dQyHKIHIO

f(x,y)=x*—x*y+ y’ MOXHO 3amHcaTh TaK:

2 3y? v\ (3 ’
o) =xt—xtye L g2 2 Y
f(x,) vt 5 > |-

.
X 0
OTtkyna cinenyer, 4To TO4Ka ¥ = 0| E€CTh TOUKA JTOKATBHOTO MHHUMYMA. BrpouewMm, nonobHas

CUTyalus €CTb UCKIIFOYCHHUC, a HC IIPABUJIO.
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Bonee ynoGHBIM criocoOOM HCHOIB30BaHUS ONpeaeieHus | sBIIsSETCsS OIEHKa 3HaKa pasHo-

ctu f(x,y)— f(x",y") mns rouek okpectHoct U, mipu momoruu ¢opmyant Teiinopa.

*

, KaK U3BCCTHO, MOKHO 3aIlucCaThb B

*

@opmyny Teitopa 1t QyHKIUH S(x,¥) B Touxe

BUIC

f(x,y)=f(x*,y*)+df+;d2f+0(p2), )

rne p=~dx’ +dy* [ dx=x-x"u dv=y-y" amdpeperumanst 4/ u d’f coorsercren-

HO paBHBI

2 2 2
df:@dx—i-@dy, a’zfzgdx2 +2—a / dxdy+%dy2.
ox oy ox Ox0y oy

OTMCTI/IM, 4TO B ABYX IMOCJICOHUX q)opMynaX YaCTHBIC IIPOU3BOAHBIC BEIYUCIICHBI B U3BCCT-
*

HOU TOYKE

|| o
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N3 (2) nonydaem, uto
f(x,y)—f(x*,y*)=df+;d2f+0(p2), 3)

31ech OTMETHM, YTO, COTJIacCHO Teopeme Teitnmopa (06 ocratouHoM uneHe B Gopme [leano)
MepBOe ciaraeMoe B MpaBoi dactu (3) B CHIy ABaXAbl HENMPEPHIBHON A depeHITnpyeMOCTH

byHKIHE £ (x, ), IMEET TOPAI0K ManocTn £ = +/dx” +dy® | Bropoe craraemoe B paBoif yac-

2 2 2
TH - HOPSAIOK ManocTn £ =dx™ +dy”,

*
X
OTO O3HayaeT, YTO B JOCTAaTOYHO MaJOW OKPECTHOCTH TOYKU | .| 3HAK TNPHUpAIICHUS
* * af af =5
f(x,y)— f(x*,y") ONpENensercs 3HAKOM BEIUYUHBI df :a—dx+—dy, KOTOPBIM MOXET
X Y

OBITh 1100bIM B CHITY TUHEHHON 3aBUCUMOCTH df OT dx u dy.
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MBI HUMCCM

dx
dy

Wnaue rosops, ecnmu  grad feuy)#o  y s HEKOTOPOro BEKTOpa

dx
f(x,y)— f(x*,y")>0, TO ams BekTOpa (_ dyj MBI 00s3aTeNbHO OyAeM HMETh, YTO
o o o o
f(x,y)— f(x",y") <0, TaKk KaK MPOU3BOJIHbIC P @ OT 3Ha4YeHUl dx U dy He 3aBUCHT.

3HaunT, y HempepelBHO auddepenuupyemoii QyHkuMuM - f(x,y) B TOYKaxX, Tae
grad f(x,y) # o, 3kcTpemMyma (T.e. MUHIMyMa WJIH MaKCUMyMa) ObITh HE MOXET. 3aMETHM, YTO
TOYKH, B KOTOpBIX grad f(x,))# 0, IPUHATO HA3bIBATH CMAYUOHAPHBIMU MOYKAMU TS QYHK-
i f(x, y) -

B utore Mbl mpUXOIUM K CIEAYIOIIEMY He06X00UMOM) YCIOBUIO CYIIECTBOBAHUS JKCTpE-
MyMa:

*
X
Ecnau pynkuus S (X,¥) umeer JKCTPEMYM B TOYKE | .[, TO
* *
Jauodo grad f(x y)=o,
Jauoo 2paouenm 6 Hmoil Mmouke He Cyujecmeyem.

Omo Heobxooumoe ycnosue ne aeniemcs oocmamoynvim. [pumep: f(x,y) = xy. 3nech B Hava-
Jie KOOPAMHAT IPATUCHT €CTh HYJICBOH BEKTOP, a SKCTpEeMyMa HeT.
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[TycTe Temeps MBI paccMaTpuBaeM TOJIBKO TOYKH, B KOTOpbIX  grad f(x,y)=0 B srom

* *
ciygae 3Hak pasnoctu S (X, ¥)— f(x",»") Gymer coBmamath co 3HaKOM BTOPOTO CIAraeMoro B
npaBoii yactu (3), T.e.

o f o’ f o’ f
d’f=—"-dx’ +2——dxdy +—=-dy’.
s o’ ’ Ox0y xy oy’ 4 )

*

X

*

n HEC 3a-

B gopmyne (4) 3HaueHns NPOU3BOJHBIX BHIYUCICHBI B (PUKCUPOBAHHON TOUYKE

BUCST OT 3HaueHWi dx u dy. J{ng mpoctoTsl 3amuceil OyneM 0003HA4YaTh 3TH 3HAYECHUS TaK:

2 2 2 A B
A= 0 { . B= ﬂ , C= % Hamomuunm, uro marpuiia Ha3bIBACTCS Mampuyetl
ox Ox0y oy B C
Tecce.

* *
Torma MOXXHO YTBEp)KIaTh, YTO 3HAK Pa3HOCTH SO, y) = f(x7,y7) COBIIAJACT CO 3HAKOM
KBaJPaTUIHOUN (HOPMBI

Adx* + 2Bdxdy + Cdy*. (5)
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Ecnn kBaapatuunas dopma Adx’ +2Bdxdy + Cdy®. nonoscumenvro onpedenennas, T0 B

*

X
TOYKE ) Gyskuua f(x,y) OyleT UMETb cmpouti T0KANbHIT MUHUMYM, &, €CIIU 3Ta GopMa

ompuyamenvbHo onpedenend, TO - CMpoUll T0KANbHBIN MAKCUMYM.

Hakonern, ecnmu ¢hoopma He UMEET 3HAKOBOW OMNpEACTICHHOCTH( KaK CTPOrOM, TaK M HECTPO-
roif), To SKCTpeMyMa rapaHTupoBaHo HeT. OcTaBIIMecss BO3MOXHBIE CiIydan OyayT TpeOoBaTh
JOTIOTHUTEILHOTO UCCIIEIOBAHUS.

I/ITaK, MBI IPUIIIA K JOCTATOYHBIM YCJIIOBHAM BHUA:

Ecam y nBaxapl HenpepbIBHO au(depeHunpyeMoil (PyHKIIMA
f(x,y) B cmayuonapnoiu To4Ke KBaapartu4yHas ¢opma (5)

noJ0dcumesibHo onpeaeieHa, To f(x, y) HMeeT B 3TOH TOUKe

CMPO2uil 10KANbHbLIL MUHUMYM.

Ecau y nBaxabl HenpepbIBHO Au(depeHunpyeMoi pyHKIUH
f(x,y) B cmayuonapnoiu To4Ke KBaaparudHas ¢opma (5)

ompuuamenvhio onpeoenena, T0 f(x,y) UMeeT B ITOM TOUKe
CMPO2Uil 10KAbHBLIL MAKCUMYM.

Ecau y nBaxabl HenpepbIBHO Au(depeHunpyeMoi pyHKIUH
f(x,y) B cmayuonapnoi TouKe KBaaparuHas gpopma (5) ne

UMeEeT 3HAaKoeou onpedenennocmu, 10 f(x,y) He HMeeT B

3TOM TOYKeE CMPO2020 TOKAJIbHO20 IKCmMpemyma.

3aMeTHM, 4YTO, HANpPHUMEp, nepgoe O00CMAMOYHOe YClosue He ABIAemcs HeoOXOOUMbIM.
KonTp-ipumep: f(x,y) = x* + y*. 3necy B Hauane KOOpAMHAT €CTh CTPOTHII MHHUMYM, a CTPO-
T'OH TIOJIOKHUTEITBHOCTH HET.
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HanoMuum Teneph, MOKa3bIBaeMble B Kypce JTUHEHHOM anreOpbl, METOJbl HCCIEIOBAHUS
KBaApaTuuHOU (HopMmbl (5) HA HATMYHE WX OTCYTCTBHS 3HAKOBOUW HEOIIPEACIICHHOCTH.

1) Memoo Jlacpanxca. OH CBOAUTCS K MOCTPOCHUIO TUATOHAIBHOTO (MM KaHOHHYECKOTO)
0a3nca METOZIOM BBIJICIICHHUS TOJHBIX KBAaJAPATOB, T.€. 0azuca, B KOTOPOM KO3 GHUIITMEHT
B y xBagparuunoii popmsl (5) paBeH HYIIIO.

2) Kpumepuui Cunveecmpa. ITOT KpUTEPUN YTBEPHKIAET, YTO I MOJIOKUTEIBHON OINpese
neHHOCTH (opMBI (5) HEOOXOIMMO U JOCTATOYHO, YTOOBI OJTHOBPEMEHHO BBITIOTHSUIUCH

HepaBeHcTBa A > 0 u det 4 B >0.

B C
Jnis oTpuuatenbHOM omnpeaeneHHOCTH (HopMbl (5) HEOOXOAUMO U JOCTATOYHO, YTOOBI
OJITHOBPEMEHHO BBHITIOJIHSUTUCH HepaBeHCTBA 4 < 0 u det g g >0.

3) [uaconanuzayus mampuysl K6aOpAmMu4Hou Gopmwvl 8 e6KIUO080M NPOCMPAHCMEe. ITOT
METOJI OCHOBAaH Ha TEOpEME O TOM, UTO B 0a3mce 3 COOCTBEHHBIX BEKTOPOB CaMOCOIIPSI-

A

MarTpuiia Takoro
B Cl° pHIL
npeobpa3oBaHus [UaroHajgbHas, IPUYEM Ha €€ TIIABHOM JHArOHAIN CTOST COOCTBEHHBIC
3HAUEHHMS ATOTO MPeoOPa3OBaAHUS.

KEHHOTO TpeoOpaszoBanus, umeroniero B OHb matpuny Buna
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Npmvep 1. B E’ uccmemoBats Ha skcTpeMyM GyHKIHIO (X, V) =x" +y° —3xp.

Pemenme: 1) Haiinem BHauane st 6eckoneuHo auddepenmupyemoit pynkuuu f(x,y)

BCC €C CTAllMOHAPHBIC TOYKH, T.C. TOUKH, MOAO3PUTCIILHBIC HA 3KCTPECMYM.
OTH TOYKHU HaxXoOsaTcCs U3 Heobx00UMo20 yC10BUsA

[
g=3x2—3y:0, 1
grad f(x,y)=0 ymu a}cr =
=3y -3x=0 0
oy 0
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2) IIpoBepuM Temnepb BBIIIOJIHEHUE 0OCHMANMOYHbIX YCIOBUM B CTAllMOHAPHBIX

o’'f o°f
2
toukax. Ctponm matpuiy ['ecce S;Cf gxza}} = f)g g ; _
oxoy oy’

6 -3

B mepBoii cranmonapHoii Touke matpuia ['ecce Oyaer 3 6l Hns Hee

BBINIOJHACTCS KpuTepuid CHilbBECTpa TMOJIOKUTEIBHOM ONMpPEeAeIeHHOCTH
1

1

KBaJpaTUIHOU GopMmblI (5). 3HAUUT B TOUKE y QYHKIUU CTPOTUH JIOKAJIb-

HbIII MUHUMYM.

0 -3
-3 0
HE BBIMOJIHAETCS JOCTATOYHOE YCJIOBHE 3HAKOBOW ONPEIECNCHHOCTH KBaJpa-
TUYHOH popMmEI (5).

Bo Bropoli cranmonapHoi Touke Marpuna ['ecce paBHa . Jig Hee

0

B touke 0| Y dKCTpeMyma HeT, TIOCKOMBKY B MaJioil OKpECTHOCTH Hayalia

koopauHat  f(x,y)=-3dxdy+dx’ +dy’ u 1nupm dx=dy umeem
Af = =3dx” +2dx’ <0, anpu dx = —dy 6yaer Af =3dx’> —2dx’ >0.



11
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Mpumep 2. B E* ucciemoBarh Ha SKCTPeMyM (DYHKIMIO

Pemenne:

f(x,y)=3x2y+y3—12x—15y.

1) [ns 6eckoneuno muddepeniupyemoii Gpynkuuu f(x,y) Haiinem Bce ee

CTaIlMOHAPHBIC TOYKH, T.€. TOUKH, TIOJIO3PUTEIbHBIC Ha SKCTPEMYM. DTH TOY-
KM HaXOMSTCS U3 HE0OX0OUMO20 YCIOBUS

Zf:6xy—12=0, =2
grad f(x,y) =0 ypy 8; - {x2+y’2=5

=343y -15=0
oy

OTtkyna nmosiydaeM 4eTbIpe TOUKH, [T003PUTENBHBIE HA DKCTPEMAJIbHOCTD
L | =1] (2] |-2
20 =2) 1| -1

b b b

2) IIpoBepuM BBITIOJIHEHUE 0OCMAMOYHLIX YCIOBUI B CTAlMOHAPHBIX TOYKAX.

o’ f o'f
M r o oxoy| |6y Ox
aTpuia 1 €CCC UMECT BUJ aZf aZf - 6x 6y .
oxoy oy’

Ota marpuiia cummerpuyeckas 1 B OHb moxeT paccMarpuBaThcsi Kak Mart-
pUlla CaMOCONPSDKEHHOTO TpeoOpazoBanus. Koropas, B CBOIO ouepens, B
OHB u3 coOCTBEHHBIX BEKTOPOB HMMEET IUaroHalbHBIA BUA. [Ipudyem Ha
I‘JIaBHOf/'I AraroHajiu CToAT CO6CTB€HHBI€ 3HAUYCHUSL.
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Pe3ynbTaThl NpUMEHEHUs! METO/1a IPUBEAEM B CIEAYIOIIEH Tabnuie
Cran. | Marpuna | 3HakoBas onpe- | XapakT. ypaBH. " JKCTpe-
TOYKA I'ecce JEJEeHHOCTh COOCTB. 3HAYEHH S Mym?
1 126 (12-2)*-36=0 Crporuii
OJIOXKHUTCIIbHAA
2 6 12 A, =6 A =18 MHHHMYM
~-1]||-12 -6 (-12-1)>-36=0 Crporuii
9 6 —12 OtpunarenbHas A =—6, A, =-18 MaKCUMYyM
2 6 12 (6-1)>—144=0 Her
1] 12 6 Her A =—6, A, =18
-6 —12 (-6-1)> -144=0
-2 ~-12 S Her /11 :6, /12 - _18 Her
-1
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Nprvep 3. B E? nccnenoBats Ha skctpemyM f(x,y) =x* + y* —=2(x — »)?.

Pemenye: 1) Heobxonumoe ycinoBue skctpemyma grad f(x,y) = o win

g=4x3—4(x—y)=0,
gjﬁ = 4x° +4y° =0 = y=-x_
Z =4y’ +4(x-y)=0
Ay

OTKyza, MOJICTABHB B TMEPBOE ypaBHEHME CHCTEMBI, momyunMm 4x° —8x =0.

V2| [-~2] o
a0l 2ol

3HAYUT, CTAMOHAPHBIX TOYEK TPU:

b M
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2) Ilpoepsiem noctatounble ycioBus. Mmeem matpuny ['ecce crenytomiero

12x* -4 4
BHJIA 4 12y° 4| B nepBbIX ABYX CTallMOHAPHBIX TOYKAX CIIpaBel-
JMBO PaBeHCTBO X’ =y’ =2 M NOTOMY B 3TUX Todykax Marpuma Iecca
20 4

4 20| CJ'IGI[OBaTeJ'II)HO, B IICPBBIX ABYX TOYKax MblI UMCEM CTpPOIHEC JIO-

KaJIbHbIC MUHUMYMBI.

B TpeTbelt cranMOHapHOM TOYKE - B Hadaje KOOpAMHAT - Marpula I'ecce pas-
-4 4
Ha |, _ 4| M KBajpaTHYHAs dopma (5) sBHSETCS OTPULIATEIHHO MOJIYOTI-

peneneHHon. 3HaUuT, HA OJHO U3 TPEX JOCTATOUHBIX YCIOBHUH He npumeHumo.

Bocnonbs3zyemcst TeM, 4TO U3MEHEHHE 3HaYeHHs uccieayeMol GyHKIUU B Ha-
qaJie KOOPAWHAT ONPEENIeTCs CIeIyIoNel (GopMyIno:

Af (x,y) = dx* + dy4 —2(dx — dy)2 )

B sToM citydae, BbIXO/s U3 Havyajla KOOPAWHAT MO HAIPABICHUIO dx = dy , MbI
nosyuuM, 4to Af(x,y) >0, a BBIXOAS IO HaIpaBlIeHUIO dx =—dy, Oyaem
umeth Af(x,y) = 2dx* —8dx* < 0 mpu 10CTaTOUHO MaNbIX dx = dy

OTO 03HAYAET, YTO HAYAIO KOOPAMHAT HE SIBIAETCS SKCTPEMAIBHON TOUYKOU
VTS UccrienyeMor (DYHKIUY .
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Npumep 4. B E’ uccnenoBarts Ha oKkcTpeMyM [ (x,y) =4x” —dxy+y® +4x -2y +1.

Pemenye: 1) Heobxomumoe ycnoBue skctpemyma grad f(x,y) = o wim
@=8x—4y+4= 0,
(%c = 2x-y+1=0_
——=-4x+2y-2=0
oy

2
MHOXeCTBO CTAaI[MOHAPHBIX TOYEK HEOTPAHUYEHHO U €CTh psiMasi B £ .

2) IlpoBepsiem nocratounsie ycinoBus. UMeem matpuily ['ecce, oarMHaKOBYIO
8 -4
-4 2

TOYKE KBaJpatudHas ¢opma (5) SBISETCS MOJTOKUTEIHHO MOIYONPEICICHHON
Y HU OJHO U3 TPEX JOCTATOYHBIX YCIIOBUH He NPpUMEHUMO.

JUJISL BCEX CTAllMOHAPHBIX TOYEK . 3HAUUT, B KQXJ0M CTallMOHAPHOU

B 3700l cuTyannu MOXKHO BOCIIOJIB30BaThCsl T€M, YTO Uccieayemast (QyHKIUsS
MOYKET OBITh 3allMCcaHa TakK:

fy)=Qx-y)? +2Q2x-y)+1=Q2x-y+1)*,

OTKyna cieyeT, 4To KaxkJaas Touka npsaMon 2x —y +1=0 sBiasercda TOUKOU
MUHUMYMa QyHKIMH [ (X, y), HO HECTPOroro, MOCKOJIbKY B JII0OOH ee okpe-
CTHOCTH MMEIOTCS IPyrue TOUKH C TEM K€ 3HaUeHHeM f(x, ).
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Mpumep 5. B E? uccrnenoBath Ha sxcTpemyM f (X, ) =1-x>+y* .

Pemenue: 1) HeoOxomumoe ycilioBHE O3KCTpeMyMa  yTBEp)KIAaeT, dYTO  JIKMOO
grad f(x,y) =0, Tu0O OH HE CYIIECTBYET.

Hetpyano Buaetsb, 4yTo B 11000 TOUKE, KpOME Hayajia KOOPAWHAT, BEKTOP

o o
ox|_| X +y?
grad f(x,y) umeeT BUA of |~ y . (6)

oy /x2+y2

Cpenu Takux TOYEK CTallMOHAPHBIX HET, MOCKOJIbKY JUIMHA BEKTOpPA IrpaIueH-
Ta JUIs HUX paBHA €IUHULIE.
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Ocraetcs pacCMOTPETh TOUKY Ha4ajlo KOOPJAMHAT. B HEM BEKTOp TpaueHTa HE
CYIIECTBYET, MOCKOJIbKY HE CYHIECTBYIO MPEIEINbl, SBISIOUIUECS YaCTHBIMU
MPOU3BOJHBIMU 110 X U y . JIeHCTBUTENBHO, U3 Kypca MaTeMaTU4ecKoro aHa-

JIn3a U3BECTHO, YTO MPEACIIbI BUAA

_ — ] dx? —|d
lim L0+ &0 =/ (00) _ . —vdx an
dx—0 dx dx—0 dx dx—0 dx
nu
- —Jdy* —|d
o SO0+ d) = £00) . —Ady’ . —|dy
dy—0 dy dy—0 dy dy—0 dy
HE CYIIECTBYIOT.

3ameruM, 4TO HcMoyib3oBaHue (opmyin (6) mns obocHoBaHus HeauddepeH-
UPYEMOCTH HCCIIelyeMoi (YHKIIMU B Havajie KOOpIWHAT, SBIISIETCS HEBEP-
HBIM.

[TockonpKy mMpUMEHEHUE KPUTEPHUEB SKCTpEMyMa C JAaHHOW 3ajadye HEeBO3-
MO3KHO, BOCIIOJIB3yEMCSl HENOCPEACTBEHHO ompeaeneHueM. MMeeM crienyro-
HIYIO OLICHKY 3HaKa U3MEHEHHsI 3HAUCHHUsI UcCeayeMoi PYHKIIMH MPU IPOU3-
BOJIbHOM OTKJIOHEHHHU apryMEHTOB OT Hadaja KOOpJMUHAT:

F(O+dx,0+dy)— f(0,0)=1—+ldx*> +dy*> —1=—/dx* +dy* <0 Vdx, dy,

U3 KOTOPOHM CIEAYeT, YTO Hayajio KOOPJAWHAT SIBISIETCS TOYKOM CTPOro Mak-
cUMyMa.
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Nprvep 6. B E? mccnenoBath Ha SKCTpeMyM QYHKIMIO u(x,y), 3aJaHHYIO HEAGHO YC-

JIOBHEM
F(X,y,u)zl—xz—yz—uzzo' (7)
PemeHue: 1) Haiinem npousBoaubie GpyHKIUH u(X, V), 3aaHHOW HESBHO:
__ k. _F
nMeeM U, =——, U, =——7 r17ae
F> 0 F M

u u

F =-2x, Fy' =2y, F =-2u.

X u

Torna, B crity HEOOXOAMMBIX YCIIOBUN SKCTPEMATbHOCTH

x=0
y=0

us3 CJICAYyCT, YTO TOYKa { MoaO3pUTCIIbHAA

Ha SKCTPEMYM.
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2) Jlns mpuMeHEHUsl NOCTATOYHBIX YCJIOBUW HailieM MaTpuily
['ecce B mo103pHUTENBHOMN TOUKE, TOTYUYUM

1 u u,
un un _7_|_x7)2c x% — 0
xx o u u u — u (8)
" " ' ' 11 -
O I A DN [ .
y 2 y 2 u
u u u

x=0
C npyroii croponsl u3 (7) uMeeM, 4TO B TOUKE y=0 repemMeH-
Hasi y ==+, TO ecTb ypaBHEHHE (7) B OKPECTHOCTH 3TOH TOUKH
3aJlaeT JIB€ pa3inyHble (PyHKIUU.

Hcnonb3ys n1ocTaTOYHbIE YCIOBUS HKCTpeMyMa, u3 (8) mosyda-
€M, YTO y OJHOM U3 3THX (QYHKIMH ¢ u = —] uMeeM MUHUMYM, a
npu u =1 - MakCUMyM.

K maHHOMY 3aKIIFOUEHUIO0 MOXKHO OBLIO TaK)Ke MPHUATH, 3aMETHB,
x=0
YTO B OKPECTHOCTH TOYKH y=0 3 ypaBHenus (7) ciemyer,

uT0 60 1 =/1— x> —y* , b0 u =—|1-x> —y* .
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Mpumep 7. Ilycts HenpepbiBHAsS GyHKIUS F(X) MMEET B TOYKE X JIOKAIBHBIA dKCTpe-
MyM. BepHo 11 yTBepXkAeHHE: B ITOM cillydyae HalAeTcs Takas OKPECTHOCTh
TOYKH X', JJIst KOTOPOil F'(X) MOHOTOHHA KaK B IPaBOM, TaK U B JICBOH MOIY-
OKpEeCTHOCTH 3TOH Touku? OTBET 000CHOBATh.

Pemenme: Her, HeBepHo. [Ipumep: HenpepbiBHASA HYHKIHSA

0, ecmx=0,

F(x)= x2(2+cos1j, eciu x # 0
X

UMeeT B Touke x =0 MHHHMYM, HO HE SBIIACTCS MOHOTOHHOM B JIFO0OM II0-
JTYOKPECTHOCTHU 3TOU TOUKH.

\ /




