Maremarniecknit anaans
Moaynb 3. dudpdepennnanbaoe
ncaucaeHne PyHKIUi 01HON ITepeMeHHO
Jlekmmuga 3.4

Anborarus

YesioBuS CyIiecTBOBaHUs dKCTpeMyMa. Boiykiocts dynkiuu. Toukn
neperuba. Cxema MOJTHOrO UCC/IeI0BaHusT (DYHKITUMN.

1 VYcjioBugd cyliecTBOBaHUA SKCTPEMYMA,

Teopema (Heobrodumoe ycrosue sKCmpemyma,)
Ecmu Ttouka ¢ sBjisiercss Toukoil skcrpemyma gyukinuu f(x), 10 B
9TOM ToUKe mpousBoaHast f’(c) paBHa HYJIO WK He CYIIECTBYET.

Eciu f'(¢) = 0, To B Touke ¢ GyHKIMs UMeeT INIQJIKHNH SKCTPEMYM
(puc. 1).
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Puc. 1: I'nmajknit sxkcTpeMmym

Ecmu f'(c) we cymecrsyer (B wactaoctn, f'(¢) = 00), T0o B TOUKE C
(YHKIINS NMeeT OCTPBIi 9KCTpeMyM (puc. 2).
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

YA
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Puc. 2: OcTpblit 3KcTpeMyMm

Teopema (docmamouroe ycaosue IKCmpemyma no nepeots npoussodnots)*

[Tycrs dyuknus f(z) nuddepernupyema B HEKOTOPOit OKPECTHOCTH
TOYKH ¢, KpOMe, ObITH MOYKET, CaMOil TOUKM ¢, B KOTOPOIl OHa sIBJIAETCS
nenpepbiBHOit. Torya ecoin f'(x) MeHsieT 3HAK PU 1IEpexXojie Yepes TOUKY
¢, TO TOUKA C SBJIAETCS TOUKOI IKCTPEMYMA.

Jloxazamenvcmeo
Pacemorpum ciyuaait f'(x) > 0 gz < cu f'(x) < 0 g z > ¢. Tlo
teopeme Jlarpamxa f(z) — f(c) = f'(§)(xz — ¢), nae qucio & gexuT Ha
MHTEpBaJe ¢ KOHIIAMU T U C.
Ecmz <c,rox—c <0, f(&) >0.= f(x)—f(c) <0, f(x) < f(c).
Ecmz >c,rox—c >0, f'(§) <0.= f(x)—f(c) <0, f(x) < f(c).
=> ¢ - TOYKA JIOKAJLHOTO MAKCUMYMA.
Ciyuaii JJOKaJIBLHOrO MUHUMYMa paccMmarpuBaerca anagornano. H

Teopema (docmamounoe ycroue IKCMPemMyma no 6mopoti npoussodHot)

[ycrs f(z) € D*(c), f'(c) =0, f"(c) # 0. Ecqim f"(c) < 0, 1o ¢ -
TOYKA JIOKAJILHOro MakcumyMa. Eciu f”(¢) > 0, 1o ¢ - Touka JIoKaJIbHOTO
MUHIMYMA.
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ya max Va
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Puc. 3: Toukn makcumyma (a) n munnvyma (b)

2 Bomykioctb QyHKINNI

v A

\1/
a x| c X5 b

w Y

Puc. 4: Boimykiaocts yHKITIN

[Iycrs dyukmus f(x) onpemenena Ha unTepBaje (a,b) (cMm. puc. 4).
Bribepem Ha rpaduke 3Toit GYHKINN MPOU3BOJIbHBIE TOUKN A ¢ KOOp-

IuHaTON 11 U B ¢ KoopmumHaTOil T9. CoelMHUM 3TH TOUYKH OTPE3KOM,
3aJIaHHBIM YpaBHEHUEM

y = (),
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

f(z2)(z — 1) + f(21) (22 — @)
Ty — T '
Ha unrepsase (r1,x2) BbIOEpeM MIPOU3BOJIbHYIO TOUKY ¢. B jgaHHOi
touke f(c) - aro paccrostaue or ocu Ox jo rpaduka byaknun f(z), a
l(c) - paccrosinme ot ocu Ox 10 orpeska ADB.

rier; <z <zoul(xr)=

Onpedenerue
Oyuknust f(x) Ha3bIBaeTCs BBIMYKJION BBepx (BHU3) Ha (a,b), ec-
i Vry, 9 € (a,b),x1 < w9 u Ve € (x1,72) BLINOIHSIETCST HEPABEHCTBO

l(c) < fle) (le) = f(c)).

ya BrinykinocTs BBepx

BLIH}’KJ'[OCTL BHH3

»
>

\)

(a) (b)

Puc. 5: Ilpumepst dyHKImii, BoIyKIbX BBepx (a) u Bz (b)

Teopema (docmamounoe ycaosue svinykiocmu)*
[Iycrs f(x) € D*(a,b). Ecm f"(x) < 0 Vx € (a,b), To f(x) BbIIyK-
ma BBepx. Ecin f"(x) > 0 Va € (a,b), To f(x) BeIIyKIa BHES.

ﬂomsammbcmeo
[Iyctb a < 11 < x < 29 < b.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

l(x) — fz) =
_ flaa) (e — 32'2 J_r iffl)(fz —z) f(x) (z — x;z J_r ngf — ) _
(f (22) = f(@))(x — 21) = (f(2) = f(@1)) (w2 —2) _
= |no Treopeme Jlarpamxa f(b) — f(a) = f'(c)(b—a),a < c < b| =
_ )@ —z)(z —2) — f1(§) (@ —x1) (w2 — ) _
) - SO e -z — 1)
= |no reopeme Jlarpamxa f'(b) — f'(a) = f"(c)(b—a),a < c < b
_ SO0 = (@ — x) (2 — )

Ty — I
Snechb r1 <E<r<n<zeuméE<( <N

(n—&),(x —z1), (12 — 2), (T2 — 71) > ()
Ex% BBIITYKJIa BBEPX.

Ecm f"(¢) <0, 10 l(x) < f(z). = f
Ecmu f(¢) > 0, to l(z) > f(x). = f(x) Bbimyksa BHE3.
|

Onpedenenue

[lycts f(z) € D(c), L(x) - ypaBHeHue KacaTeJbHON K rpaduky
dbynknnn f(x) B Touke ¢. Ecom f(x) — L(z) Mensier 3max npu mnepexoie
gepe3 TOUKY ¢, TO ¢ Ha3bIBaeTCsl TOUKOM 1eperuba dyuximm f(x).

Teopema (neobxodumoe ycaosue nepezuba)*
Eciu B Touke mepermba CyIiecTByeT BTOPasd IIPOU3BOJHAsA, TO OHa
paBHa HYJIIO.

Joxaszamenvcmeo
[Tycrs dyukuus f(x) umeer B Touke ¢ Bropyio npoussoiuyio f”(c),
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Puc. 6: TloBenenune byHKIMM B OKPECTHOCTH TOUKHU Iepernda

i L(z) - kacarebias K rpaduky dyuxmmm f(z) B ToUKe C:
L(x) = £(0) + F (@) (x — o).
Hlo popuyste Tefttopa meews:
F(@) = £+ P — &) + 36w — o) +o{(x — o)) =
= L{a) + 5 1"(0)(x — o) + ol (& — ).

= f(2) ~ L(x) = 51" ()x — ) + of(x — ).

Besmuuna o((x — ¢)?) crpemutest K HyJo Guictpee, dem (z — c¢)? upn
T — c. .

= 3U(c) Vz € U(c) : \Ef”(c)(x —¢)?| > |o((z —¢)?)| upu ycaosun,
aro f"(c) # 0.

B stom caryuae B U(c) 3uak f(x) — L(z) OyeT coBmagaTh co 3HAKOM
f"(c), re. f(x)— L(x) ne Oyaer MEHATH 3HAK MIPH [IEPEXOJIE U€PE3 TOUKY
C, a 3HAYNT, ¢ He OyJeT TOUKOI reperuda.

= Ecu ¢ - Touka nepernba, o f”’(c¢) = 0. B
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Teopema (docmamounoe ycaosue nepezubda)
Ec/iu ipu iepexojie gepes To4Ky ¢ Bropast ipousBojiaas f”(x) Merser
3HaK, TO TOUKA C - 3TO TOYKa Ieperuoda.

3 Cxema moJiHOrO mccjieioBaHus (pyHKIU

. ObJiacTb onpe/ieieHust
. Hymu dynknum
. NnrepBasibl 3HAKOIIOCTOSTHCTBA
. AcuMITOTDHI
a) BEepTUKAJIbHBIE
0) HAKJIOHHBIE
5. Toukn JIOKaJILHOIO 3KCTpEMyMa, Bo3pacTaHie 1 yobiBaHue (pyHK-
1887831
6. Touknu nepern6a, BLIIYKIOCTH BBEPX U BHU3

~ W N
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