Maremarniecknit anaans
Mojynb 2. dndpdepennnanbaoe
ncaucaeHne PyHKIUi 01HON ITepeMeHHO
Jlekmusa 2.3

Anborarus

Teopembr Pepma, Poss, Jlarpanzka u Komu. [Ipasuso Jlonurass. [1o-
PAJIOK pocTa (DyHKITH.

1 IIpomsBojHast B 3IKCTpeMaJIbHBIX TOYKaX

Teopema (meopema Depma)*

Eciu dynknus onpejiesiena B HEKOTOPOI OKPECTHOCTH TOYKU C, TTPH-
HIMAET B 9TOH TOUYKe HamOOJIbIee MM HAWMEHbIee 3HAUeHHe 1 MMeeT
B Heil KOHEYHYIO MJIN OIPEJICJIEHHOTO 3HaKa OECKOHEUHYIO IIPON3BOIHYIO,
TO 9Ta MPOU3BOIHAST PABHA HYJIIO.

Joxazamervcmeo

[Iycrs dyuxiust f(z) onpejenena B okpecraoctu U(c) Touku ¢ u
IIPUHIMAET B 9TOft TouKe Hanbosbinee 3nadenue. Torga Vo € Ulc) f(z) <
f(c). CooTBercrrernHo,

emnx<c,m%20 (1)
eCJIMx>c,TOM§O (2)

T —c
[lepeiing kK npejsiesty B JIaHHBIX HEpaBEHCTBAaX MPU T — C, MOJYIUM

1) = f'(¢c) >0 ,
EZng'Ecgg() = f'(c)=0. W
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 'Teopewmbl 0 cpeJIHUX 3HAUYEHUIX

Teopema (meopema Poans)*

[Tycrs dyukuus f(x) yaoBIeTBOPSIET YCIOBUSIM:

1) HempepbiBHaA Ha OTpe3Ke |a, b],

2) mmeet Ha uHTepBase (a,b) KOHEUHYIO WJIH ONPEIETCHHOIO 3HAKA
OECKOHEYHYIO MTPOU3BO/IHYIO,

3) f(a) = £(b)

Tormga Je € (a,b) : f'(c) = 0.

Jloxazamenvcmeo

[Tockosbky f(x) € Cla,b], To ona gocruraer Ha |a,b] cBoero Hau-
oosibiiero M u HamMeHbIIEro M 3HaUYeHUii 1o Teopeme BeitepiiTpacca
7uist (byHKIUM, HEIPEPBIBHON Ha OTpe3ke. Bo3MOXKHBI C/Tydan:

)m=M

y
f(x)
m=Mi - ' '
' ' >
a b x
Torga f(x) = const = Vx € (a,b) : f'(z) =0
2)m#M Y
M
m L} L}
: L
a b x
Tak kak f(a) = f(b), To m uwmum M jpocTuraloTcss Ha HHTEPBAJIE

(a,b). Ilycts M nmocruraercs wa (a,b), r.e. M = f(c),c € (a,b). Torma
o Teopeme Pepma f'(¢) = 0. A
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Teomempuveckas unmepnpemayus meopemol

Eciu dyukuust f(z) yaoBieTBopsieT BceM yeJI0BUSIM TeopeMbl PoJist,

TO Ha HHTEpBaJe (a, b) CYIIEeCTBYeT TOYKA, B KOTOPOI 9Ta (DYHKIHST IMeeT
FOPU30HTAJBHYIO KacaTeJIbHYIO.

y A ['opu3oHTaNIbHAS KacaTelbHAs

/ f'(c)=0

~
s
I
~
=
S -

b ox

Teopema (meopema Jlaepanorca, meopema 0 KOHEUHHIT NPUPAUEHUAT)™
Ecmu dyuxius f(z) HenmpepbiBHA Ha 0Tpe3Ke [a, b] 1 B KaxK10ii TOUKe

nHTepBasia (a,b) MMeeT KOHEUHYIO WK OIPEIEIEHHOTO 3HAKA OeCKOHe -
HYIO IIPOU3BOJIHYIO, TO

3¢ € (a,b) : W = f'(c)

Joxaszamenvecmeo
PaceMoTpum BenoMoraTebyio by HKIUIO
f(b) — fla
F(x) = f(a) - f(a) - LT gy
Oyukimg F(x) yIoBIeTBOPSIET BCeM YCIOBHIM TeopeMbl Pouis.
= dc € (a,b) : F'(c) = 0.
b) —

b—a
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

FI(C) _ f’(C) o f(bl)) : C]:(a) —0.
— f/(C) _ f(bl)):g(a) ]

Teopema (meopema Kowu)
[lycts dyuknun f u g
1) HerpepbIBHBI Ha OTpe3Ke [a, b)),
2) UMEIOT MTPOM3BOJIHBIE B KazKJ0it TouKe nuTepBasa (a,b),
3) ¢’ # 0 Bo Bcex Toukax mHTEepBasa (a,b).
Torna

dc € (a,b) : =

3 IlIpasuao Jlonurasuas

[IpaBmio Jlonurass - 970 cocod HAXOXKJICHUS ITPeIeoB (DYHKINI
yepes UX IPOU3BOJIHLIE.

PaccMoTpuM 4acTHBIN ciiydail pacKpbITHsT HEOLPEIeIeHHOCTH

0
(5)

Teopema (npasuno Jlonumans)*

[Iycrs dyuknnun f(x) u g(x)

1) menpepsiBHbI U guddepennupyeMbl Ha uaTepsase (a,b),

2) lim f(z)= lim g(z) =0,

z—a+0

r—a+0
3) V€ (a,6) : ¢/(x) # 0,
/
3 tm LW g
z—a+0 g’(gj)
Torna

lim /() = lim f(z)

z—a+0 ¢ gj) z—a+0 g’(aj)
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Jlokasamenvcmeso

Hoomnpenennm dbyuxiwn f(z) n g(x) B ToUuke x = a, noaoxkus f(a) =
g(a) = 0. B arom ciryuae dyukunu f(x) u g(x) craHOBITCS HEIPEPbIB-
HBIMU B TOYKE Q.

= f(x) u g(x) HAYMHAIOT YJOBJIETBOPSATL BCEM YCJIOBHAM TEOPEMbI
Ko na Jjirobom oTpeske [a, x], e a < x < b.
flz) _ flx) = [fla) _ f'(c(x)) 1)

g(x) g(x) —gla)  ¢(c(z))
Tak Kak a < ¢ < x, TO linioc = a.
Tr—a

Torga o Teopeme o0 3aMeHe TEpeMEHHOI B TIpejieie MMeeM:

fle) _ o fle)

c—a+0 g’(C) r—a+0 g’(C(SE)) .

= dc(z) € (a,x) :

/
= 110 paBeHcTsy (1) hH}_O(— = lir&o% =K.
r—a g i T—a g C\T

!/
[To ycoButo 4 Teopembr  lim (z) = K.
r—a+0 ¢'(x)
f(z)

/
om0 oy S0 g
r—a+0 g(fL‘) r—a+0 g/(gj‘)

\vé

Obuuti caywat:

i 20— (8.2) — iy £

I7e @ - 9TO KOHEYHOe YNCJI0 MM OHa 13 OECKOHEIHOCTEIl.

4 llopsimok pocta (pyHKIIIA
Onpedenerue

[oBopsT, uTo GeckoHedHO GoJbias npn  — a yHKIwWs f(z) nme-
eT 6oJiee BBICOKWII MOPSA0K POCTa, YeM OeCKOHEUHO OOJIbINad Mpu
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

r — a Qyukus g(z), ecan

/()

lim —= =
r—a g l’)
[Ipumepsr:
n n\/ n—1
1) lim :U_:(§>: lim (z") = lim ne =
T—+00 lnx o0 T—>+00 (ln 1’)/ r——+00 1/1’
= lim nz" = +o0
Tr—+00

xT

2) lim — = (@) ~ i )y 9Tme (f) -

z—+oo I 0 r—+00 (") w—too ! 00
. (a”Ina) , a” In? a
= lim — = lim 5= e =
x—+00 (nx”_ )’ T—+00 n(n — 1).%’"_
. a*In"a
= lim —— =4o00,a>1

T——+00 n!
[TokazareabHast d)yHKIlI/IH pacTeT 6bICTpee CTeHeHHOf/’I, a CTelleHHa:d

dyHKIMS pacTeT ObICTpee JOrapudMIIecKOil.
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x2
40 In(x)
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