bunem 22:Teopemwvr Jlazpamsrca, Kowmu. Kpumepuiit nocmosncmea

!Z?EHKH”M

Teopema 22.1 (Jlarpauxk) IIycms f(x) € C[a, b], f(x) € D(a,b). Tozoa

cywecmeyem mouka ¢ € (a, b) maxas, umo f(b) — f(a) = f'(c)(b — a).

JlokazaTeJibcTBO. PaccMOTpUM BCIOMOTaTeNbHYI0 (PYHKIUIO

F(0) = f@)- f(a)- L2 (x - o).

F(x) € Cla,b] ,F(x) € D(a,b) , tak kak F(x) orauuaercsa or f(x) IumIb
CIIara€MbIMH, COBOKYIIHOCTH KOTOPBIX MPEACTABIAET COOOM JIMHENHYIO (DYHKIUIO

OT X, KOTOpasi BCIO1y HenpephiBHA U quddepeniupyema. [Ipu atom

Flo) = /oo - 12222

(b) f(a) ( a)

Beruucnium  F(a) = f(a)-f(a) — = 0. AmnHajoruyso,

F(b) = f(0)-f(@) = L2L2 (b — 0) = £(b) - f(@)- F(b) + f(a) = 0.

Nrak, Bce ycnoBus teopembl Posns BepHbl mis hyuaknuu F(x). I[Toatomy
CyllecTByeT Touka C € (a,b) takas, uro F'(c) = 0. C yuérom Qopmynst (1),

f'(c) — fb)-fa) _ Z (@) =0, YTO  pPaBHOCMJBHO  [OKa3bIBAEMOMY  PaBEHCTBY

f)-f(a) = f'(c)b—a).
3ameuanua:

. JloKa3aHHYIO0 TEOPEMY TaKK€ HA3bIBAIOT MeEopemMoil 0 CpeOHeM 3HaAYeHUU, A

MOJTyYCHHYIO B HE GopMyIy — hopmyioil KOHeUHbIX npUpauieHuil.

o Ecrma > b u f(x) € C[b,a], f(x) € D(b,a), To cymecTByeT To4ka C €

(b, @) Takas, 9to

f@-f®b) = f'(c)(b-a).

Ho st10 PAaBCHCTBO MOXXHO 3aIllMCaTh TaK:

1



fb)-f(a) = f'(c)(b-a).

DTO0 03Ha4aeT, 4To opMyJia KOHEUHBIX MPUPAILCHUN BEpHA KaK B ciiydyae a <

b, Tak u B cimy4yae a > b.

o Yacto paccMaTpuBaOT TOYKY X, HOpupamieHue Ax (Ipu4€éM, COTJIACHO
NPUMEYaHUIO 2, BO3MOXHO, 4yTo Ax, X < 0) u pyHKIHIO f ,HENIPEPHIBHYIO Ha
OTpe3Ke, COSANHSIONIEM TOUKU X U X + Ax u auddepeHuupyeMyro XoTs Obl

Ha 3TOM HHTepBaje. Toraa 1oka3aHHyo GopMyTy MOXKHO MEepenucaTh B BUAE

Af(x) = fx+4x) = f(x) = f'(HAx (2

rae & — Touka, Jiexamas Mmexay x u x + Ax. Tak kak nis moboi Touku &
Mexay x U x + Ax cymectByetr yucio 6, 0 < 8 < 1 Takoe, urto & = x + 04X,

dopmyiy (2) 3anmcsiBaroT Taxke B Buae Af (x) = f'(x + 04x)Ax
CaencrBusi Teopembl Jlarpan:ka

CaencrBue 1. (kputepuii MocTosSHCTBA GYHKIIMK Ha WHTEpBaie). DyHKyus
f(x), ougpgpepenuupyeman na (a, b) (20e (a, b) mosrxcem 6vimov u HecKkoHeUHBIM
UHMEPEATIOM) ABIACHICA NOCIOAHHOU MO20a U MOJIbKO mo20a, ko2oa f'(x) = 0

ons ecex x € (a, b).

Joka3zareabcTBO. TO, UTO TPOM3BOIHASI IOCTOSTHHOM (pyHKIMH paBHa () yxke
noka3aHo. J[okaxkeM Temneph, 4TO €ClIM MPOU3BOIHAS (PYHKIINH, ONPEACIEHHON Ha

uHTEpBase, paBHa 0, TO 3Ta QYHKIUS SBISETCS MTOCTOSTHHOM.

Jist  »Toro BO3bMEM JBE TPOM3BOJIBHBIE TOYKHU Xq,X, € (a,b) mis
OTpEeNeNEHHOCTH TYCTh X < X5, Tak Kkak Bcioogy Ha (a,b) cymecTByer
npousBonHas, (QyHkius f(x) HempepeiBHa Ha (a,b), ciemoBaTeabHO, W Ha
[x1,x,] < (a,b). Ilo Teopeme Jlarpamka f(x;)-f(x1) = f'(§)(x,-x,) = 0, Tak
kak f'(¢) = 0 mo ycimoBuro. DTo 0O3HAYaeT, yTo 3HauYeHUs GyHKuuu y = f(x) B
JT00BIX JBYX TOYKaxX X1, X, € (a,b) ogunakossle. Ho 310 03Hauaet, uro f(x) —

IIOCTOsIHHAA.



3aMedyaHud K CJeACTBHIO 1:

o DTO  CcHeACTBUE €€  HA3bIBAIOT  OCHOGHOU  JIEMMOU  meopuu

HeonpeoenénHo20 unmezpand.

o Ecim f'(x) = 0 mia Bcex x € X, rne X — oObeIUHEHHE HECKOIBKUX
MHTEPBAJIOB, TO f(X) NMPUHUMAET TOCTOSHHOE 3HAYCHHE Ha KaXIOM U3

HWHTCPBAJIOB, CBOE IJIA KaXKI0I'0 UHTCpBAJIa.

Teopema 22.2 (Kommm). IIycms f(x), g(x) € Cla,b], f(x),g(x) €

D(a,b), g'(§) + 0 ona ecex mouex & € [a, b]. Tozoa cywecmeyem mouka c €

(a, b) makas, umo

fB)~f@) _ f'(©)
gb)—-gl@) g'(c)

JokazaTeabcTBO. J[0Ka3aTeIbCTBO BO MHOTOM IMOJO0HO J0Ka3aTElIbCTBY
TeopeMsl Jlarpamka. PaccMoTpum BcriomorareabHyro GyHKIIUIO

FGO = F() = f(@ - E22D (£() - £(@)).

Bo-mepBrix, dTa (yHKIMs cymecTByeT, Tak kak g(b) — g(a) = g’ (&)(b —
a) # 0 no ycioBuio TeopeMbl. Jlamee, oHa HempepbiBHA Ha OTpe3ke [a,b] u
maddepennupyema Ha uarepsaie (a,b), npuyéM e€ MPoU3BOIHAS PaBHA

F'(x)=f'"(x)—g'(x )% ITo Teopeme 21.2(Posist) cymiecTByeT

f(b)—f(a)

¢ € (a,b) Takas, uto F'(c) = 0, 1.e. F'(c) = f'(c) — g'(c )g(b) —9(@

= 0, otkyzna

cpa3sy clielyeT 3aKII0OUCHUE TEOPEMBI.
3amMeuanue.

He croutr mnmITaThCcsi «ymnpoCTUTBY) A0KA3aTeNbCTBO Teopembl Komwm,
npuMeHsist Teopemy Jlarpanka OTAEIBHO K YHCIUTENO U K 3HAMeHaTenro. [leno B

TOM, 9TO XOTs 1 s f (X) CymIecTByeT HeKoTopas Todka , 06o3HaumM eé ¢y € (a, b)



takas, uro f(b) — f(a) = f'(¢s)(b—a) , n wia g(x) cymecTByeT HekoTOpas
Touka , 0603HauMM €€ ¢4 € (a, b), Takas, uro g(b) — g(a) = g’(cg)(b —a) , Mbl
HE MOJKEM Cpa3y yTBEpXKHaTh, YTO STH TOUKHU COBIAAYT, T.C. UTO Cf = C4 = C. OTO

PaBCHCTBO CJICAYCT KaK pa3 U3 HpI/IBGI[éHHOFO BBIIIIC A0Ka3aTCIbCTBA.



