Tema: KpHTPI‘I@CKPIe TOUYKHU (I)YHKHI/II/I MaKCI/IMYMI)I U MUHUMYMBI.
IxcTpeMyM GYHKIHH :
Hccrnenopanne QyHKLMM Ha SKCTPEMYM — OJIHO M3 BaKHEHIIMX MPHIOXKEHHH NMPOM3BOAHBIX. PaccMoTpum
onpeneyeHHe MUHHMYMOB H MaKCHMYMOB, H CLIOCOOBI HX OTBICKAHHS.
Tlycts ¢yukums f(x) onpemesneHa u auddepeHunpyeMa Ha HEKOTOPOM MHOMKECTBE M TOYKA Xy — TOYKA
BHYTPH HETO.
Ounpenenenne. PyHkuHa f(x) B ToUKe X) UMEET MAKCHMYM (MUHUMYM), €CIIU CYLIECTBYeT Takas
OKPECTHOCTb TOYKM Xg, YTO JJIS BCEX X M3 DTOM OKpecTHOCTH f(x) < f(xp) (f(x) > f(xy)). Touka xo
Ha3hkIBAETCA TOTAA TOYKOH MAKCUMYMA (MUHUMYMA).
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_ Ilokazan rpadux $yEKiHE, KOTOPAS HMEET IBE TOUKH MAKCHMYME (X; M X3) M JIBE TOUKH MUHUMYMA (X; H
X4), TIPHYEM MaKCHMaJIbHOE 3HaUYeHHe MOXET OKa3aTbCi MeHblue MHHHMaNbHOTO (f(x;) < f(x4)). OTo noguepkuBaeT
TOT ()aKT, YTO Mbl XapaKTepH3yeM 0c00eHHOCTh (YHKLIMH TOJIBKO BOJIM3M HEKOTOPOH TOUKH.

3HaveHHs (YHKLHAM B TOYKaX MAKCHMyMa M MHUHHMMYMa Ha3plBAalOT 3KCTPEMalbHBIMH 3HAYEHHIMH HIIH
akcmpemymamu. Ha npuseeHHOM rpaduke BUIHO, YTO TOYKH 3KCTPEMyMa (X1, X2, X3, X4) ONpPEEIIA0T HHTEPBAIbI
MOHOTOHHOCTH (YHKLHMH, B KaiJOM H3 KOTOPBIX MPOHM3BOJHAs COXPaHAET ONpeleNeHHbIH 3Hak. B Toukax
IKCTpeMyMa, TIOHATHO, NMpoM3BoAHas obpamaercs B Hynab. ChopMmynupyeM TeopeMy O HeoOXx00umom ycaosuu
CYLIECTBOBAHHS HKCTPEMYyMa.

Teopema. Ecnu dynkims f(x) B TOUKE Xo HMEET IKCTPEMYM, TO NPOU3BOJHAA (QYHKIIHH B 3TOH TOYKE paBHa
Hy0, T. €. f'(x)=0.

3aMeTHM cpa3sy, YTO YCJIOBHE 3TO HE SABISETCH AOCTATOUHBIM, T. €. 00paTHOEe YTBepIKIEHHE HE BCEra BEPHO.
W3 paBencTBa f'(x;)=0 He 0643aTeNBHO CNEAYET, YTO B TOUKE X CYIECTBYET 3KCTPEMYM.

[loxTBepKIeHHEM TOMY IpHMep ¢ byHKuHMeit f(x)=x".

Haiizem f'(x)=3x". B Touke x=0 f'(0)=0. Ho kak yroaso 61u3ko k Touke x=0 Haiinem x>0, rae fx)=x'>0,
naiinem x<0, rae f(x)=x'<0. T.e. He cyumlecTBYeT Kakas-Tubo Manas OKPECTHOCTh TOYKM x=0, e A BCex X
sHayeHue yHkuuu B Touke x=0 Oyner cambiM OonblIMM MM caMbIM ManbIM. IToaToMy Touka x=0 He ABngeTcs
TOYKOH IKCTpeMyMa.

MoxHo paccysxaath uHade. Tak kak npoussoaHas f(x)=3x", To dyHKuHs f(x)=x’ Bo3pacTaer npu MoOBIX
JeHCTBHTENIBHBIX X H 9KCTPEMYMOB HE HMEET.

Touku, B KOTOpPHIX BBINOJHAETCS HeoOXoaMmoe ycnoBue oSkcrpemyma (f(x)=0) Ha3spiBaiOTCH
KPUMUYecKumMu.

QueBH/IHO, 4TO KacaTenbHas K rpaduky QyHKuMM B Toukax, rae f {x)=0, napannensHa ocu abeumce Ox.

Hocmamounoe ycnogeue 3xcTpeMyMa aeTcs B ClieIYOIIHX TeopeMax.

Teopema 1. Ecnu xo — kpuTHYecKas Touka (YHKUMH W NPH NEPEXOle Yepe3 Hee MPOMU3BO/IHAsA
MEHSET 3HAK, TO Xy — TOYKA 3KCTPEMyMa, & MMEHHO, €CNTH MPOH3BOJHASA MEHSET 3HaK C IUIoca Ha
MHHYC — TOYKA MAKCUMYMa, €CJIH — C MMHYCA HA MJIFOC — TOYKAa MHHHMYMa.



3aMeTHM, 4TO 3KCTPEMyMa B TOYKE HET, €C/IH [POHM3BOJHAA He MeHseT 3Haka. IIpaBuio MccienoBaHHA Ha
3KCTPEMYM C MOMOIIBIO MEePBOi MPOH3BOIHON H3BECTHO H3 LIKOILHOTO Kypca. JocTaTouHoe yC/ioBHe 3KCTpEMYMa
uHOrAa yaobHee GOpMYIHPOBaTh C NOMOLIBIO BTOPO MPOU3BOIHOI.

IMycre pynkuus f(x) npaxcael auddepenunpyema B HekoTopoii obnactu (1. e. f(x) umeer f'(x) u.f"(x)).
Teopema 2. Ecin x; — kpuTH4eckas Touka GyHkuuH f(x) U f(xg) > 0, TO Xo — TOYKAa MHHHMYMa,
ecnu f “(xy) <0, TO Xy — TOUKA MaKCHMYyMa.

C noMolLI0 BTOPOi MPOH3BOIHOH OMpe/ieNideTcs BhIYKJIOCTh WIH BOCHYTOCTE rpaduka (yHKUMH.

Brinykiocts, Borayrocts. Touka nepernoa.
Kpupaa y=f(x) Ha3sLIBaeTCsA 6bIMYKIOW HAa MHTEpBaJle, €CNM BCE TOYKM KPHBOH JiekaT Hudce noboii ee
KacamenpbHOU HA 5TOM HHTepBae. Toraa Ha 5ToM uHTepBane f"'(x) < 0.
KpuBas y=f(x) Ha3eiBaeTcs 802Hymoil Ha MHTEpBaie, €CIH BCE TOYKH KPHBOM Jiexkar ebtuie mobol ee
KacamensHoU Ha 3TOM uHTepBase. Toraa Ha sToM unTepeaie f''(x) > 0 '
Onpenenenne. Touxoli nepezuba Kpusoii Ha3bIBAETCS TOUKA, 10 OJHY CTOPOHY OT KOTOpOH KpuBas
BBLIMYKJIA, 110 JPYrYIO BOIHYTa.
B touxe neperuda f''(x)=0.
WMrak, 3HaK BTOpOi Npou3BOAHOH (KaK M 3HaK caMoil )yHKLMH U ee TIePBOH MPOU3BOIHON) CBHAETE/ILCTBYET
06 ocobenHocTax rpaduka pyHKLIHH

ITpumep 1.
y= —;-x3-2x2+3x—|— 1.

Peweunne 1° Haxoaum npousBoauyio y’ = x’ —4x+3

2°. TpupaBHHBaeM ee HyJI0 W peinaem ypaBhenhe x° —4x + 3=0. Ero
KOPHH X; =1, Xp=23 — KPHTHUYECKHE TOYKH.

3" ﬂpon:monﬂyio MOXKHO MpPeiCTaBHTbL B BHJE MPOH3BEJEHHH MHOXH-
Tened: y' =(x—1)(x—3). Mccnenyem kputHueckyio Touky x;=1, onpene-
A5 3HaK Y’ BOJIM3M 3TOH TOYKH Cl€Ba M crnpapa oT Hee. Tak Kak Yr- >0,
Yr~1<<0, TO npH x; =1 DYHKUHS HMEeT MaKCHMYM. AHA/JIOrHYHO, A/ TOUKH
x3=23 noayYuM Yr-3<<0, yr—3=>0. CrenoBatesbHo, NpH x2=23 QYHKUHSA
JNOCTHI2eT MHHHMYMA.

Ipamep 2.

HaifTH uHTEepBalibl BLITYKJIOCTH H BOPHYTOCTH M TOUKH neperi6a KpuBoi y=x+36x" 2%,

O6nacTeio  onpejie/ieHUst JAHHOH (YHKIMH SBISETCH MHOXKECTBO BCEeX JEHCTBUTEIbHBIX 4HCE,
T. €. XE(—00, +c0).

Haiinem Bropyto npoussozyio.

y=1472x—6x"—4x".

¥'=12-122-12x"= -12(x*+x~6).

Hs ypaBHeHus y"'=0 nomyuyum abcuuccy TOYKH neperuﬁa

—12(x*+x—6)=0 x=-3; x=2.

Onbe,uenHM 3HaK )'' Ha UHTEpBalax
(=003 =3), (-3 2), (2, +0).

X (=00, -3) -3 (=3;2) 2 (2; )
¥ - 0 + 0

¢popma BBIMYKJIA BOTHYTa BBITTyKJIa
st Py neperu6 "/ neperud o~

Hailinem opanHaTthl Touek neperuba:
¥(-3)=726;  M,(-3; 726) — Touka neperuba
y(2)=114; M5(2; 114) — Touka neperuda.

Ha unrepsane (-3; 2) kpusas Borayta. Ha unrepsanax (—oo; —3) u (2; +c0) — BNy KJI4.

Jomarntnee 3aianue.

§ 23

Ne 292 (a,6), 293 (a,6)



