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Teopema (n0KkasbHasi OrpaHN4eHHOCTb
HenpepbIBHON yHKLMm)*
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CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

Teopema (n0KkasbHasi OrpaHN4eHHOCTb
HenpepbIBHON yHKLMm)*

Ecnun f(x) € C(a), To cyuwecTsyeT Takas
OKPECTHOCTb TOYKM &, B KOTOPO pyHkuus f(x)

orpaHun4eHa.

MA, Mogynb 1, Jlekuymna 1.7
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LlokazaTenbCcTBo

f(x) € C(a)
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CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

LlokazaTenbCcTBo
f(x) € C(a) = no akeuBaneHTHOMY
OMpeAeNeHNto HEMPEPLIBHOCTY (PYHKLNN MEEM
Ve >030(e) >0Vx € R, |x —a| <9

1f(x) —f(a)] < e.
[lyctb € = 1. Torpa
Vx € R, |x —a| <9d: |f(x) — f(a)] < 1.

MA, Mogynb 1, Jlekuuns 1.7 3/18



CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

LlokazaTenbCcTBo
f(x) € C(a) = no akeuBaneHTHOMY
OMpeAeNeHNto HEMPEPLIBHOCTY (PYHKLNN MEEM
Ve >030(e) >0Vx € R, |x —a| <9

1f(x) —f(a)] < e.
[lyctb € = 1. Torpa
Vx € R, |x —a| <9d: |f(x) — f(a)] < 1.
= —1<f(x)—f(a) <1
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CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

LlokazaTenbCcTBo
f(x) € C(a) = no akeuBaneHTHOMY
OMpeAeNeHNto HEMPEPLIBHOCTY (PYHKLNN MEEM
Ve >030(e) >0Vx € R, |x —a| <9

1f(x) —f(a)] < e.
[lyctb € = 1. Torpa
Vx € R, |x —a| <9d: |f(x) — f(a)] < 1.
= —1<f(x)—f(a) <1
= f(a) — 1< f(x) < f(a)+ 1.
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CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

LlokazaTenbCcTBo
f(x) € C(a) = no akeuBaneHTHOMY
ONpeAeNeHnto HeMpPepbIBHOCT PYHKLMN UMeeM
Ve >030(e) >0Vx € R, |x —a| <9

1f(x) —f(a)] < e.
[lyctb € = 1. Torpa
Vx € R, |x —a| <9d: |f(x) — f(a)] < 1.
= —1<f(x)—f(a) <1
= f(a) — 1< f(x) < f(a)+ 1.
= JU(a), B koTopoli dyHkums orparnyera. l

MA, Mogynb 1, Jlekuns 1.7 3/18
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CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

Teopema (n10KkabHOE 3HAKOMOCTOSIHCTBO
HenpepbiBHON dyHKLun)*

Ecan f(x) € C(a) n f(a) # 0, To B HekoTOPOIA
OKPECTHOCTU TOYKM a PyHKLMA CoXpaHsaeT CBOM

3HaKkK.

MA, Mogynb 1, Jlekuymna 1.7
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CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

LlokazaTenbCcTBo
PaccmoTpum cnywqaii f(a) > 0.
f(x) e C(a) =
Ve >030(e) >0Vx € R, |x —a| <9
1f(x) — f(a)| < e.
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LlokazaTenbCcTBo

PaccmoTpum cnywqaii f(a) > 0.

f(x) e C(a) =
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LlokazaTenbCcTBo
PaccmoTpum cnywqaii f(a) > 0.
f(x) € C(a) =
Ve >030(e) >0Vx € R, |x —a| <9
1f(x) — f(a)| < e.
Myctb € = f(a). Torga
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CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

LlokazaTenbCcTBo
PaccmoTpum cnywqaii f(a) > 0.
f(x) e C(a) =
Ve >030(e) >0Vx € R, |x —a| <9
1f(x) — f(a)| < e.
Myctb € = f(a). Torga
Vx € R, |x —a| < d: |f(x) — f(a)|] < f(a).

MA, Mogynb 1, Jlekuns 1.7 5/ 18



CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

= —f(a) < f(x) — f(a) < f(a)
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= —f(a) < f(x) — f(a) < f(a)
= 0 < f(x) < 2f(a).
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CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

= —f(a) < f(x) — f(a) < f(a)

= 0 < f(x) < 2f(a).

= 3U(a), B koTopoit f(x) > 0, T.e. pyHKLMS
COXPAHSET CBOI 3HaK.
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CBoiiCTBa OYHKLMIA, HEMPEPBIBHBIX B TOYKE

= —f(a) < f(x) — f(a) < f(a)

= 0 < f(x) < 2f(a).

= 3U(a), B koTopoit f(x) > 0, T.e. pyHKLMS
COXPAHSET CBOI 3HaK.

AnanoruyHo gokassisaetcs anst f(a) < 0. W

MA, Mogynb 1, Jlekuns 1.7 6 /18



HenpepbiBHOCTL DYHKLMM HA MPOMEXKYTKE

MA, Mogynb 1, Jlekuns 1.7 7 /18



HenpepbiBHOCTL DYHKLMM HA MPOMEXKYTKE

Onpegenexne

DyHkumMs, onpeaeneHHas Ha oTpeske [a, b| n
HEMpepbIBHAsS B KaXK[OW ero TOYKe, Ha3bIBAaeTCs
HenpepbIBHON Ha 3TOM OTpe3kKe.
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HenpepbiBHOCTL DYHKLMM HA MPOMEXKYTKE

Onpegenexne

DyHkumMs, onpeaeneHHas Ha oTpeske [a, b| n
HEMpepbIBHAsS B KaXK[OW ero TOYKe, Ha3bIBAaeTCs
HenpepbIBHON Ha 3TOM OTpe3kKe.

ObozHauenve: f(x) € Cla, b]
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HenpepbiBHOCTL DYHKLMM HA MPOMEXKYTKE

Teopema (Teopema Beiiepiuitpacca)

Bcsikast HenpepbiBHast Ha oTpe3ke yHKLMS
OFpaHM4YeHa Ha 3TOM OTPEe3Ke N AOCTUTaAET Ha
HEM CBOWX TOYHOW BEPXHEW N TOYHOW HUXKHEN

rpaHen.
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MaTemaTuyeckast popMyMpoBKa TEOPEMBI:
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HenpepbiBHOCTL DYHKLMM HA MPOMEXKYTKE

MaTemaTuyeckast popMyMpoBKa TEOPEMBI:

f(x) € Cla, b] = Ix', x" € [a, b]:

sup f(x) = f(x'),
[a,b]

inf f(x) = f(x"),
inf £(x) = £()

Vx € [a, b] : f(x") < f(x) < F(X).

MA, Mogynb 1, Jlekuns 1.7 9 /18



HenpepbiBHOCTL DYHKLMM HA MPOMEXKYTKE

Teopema (Teopema bonbyaHo-Kouwm o
POMEXYTOYHOM 3HAYEHNN HEMPEepPbIBHOM

pyHKLUM)
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HenpepbiBHOCTL DYHKLMM HA MPOMEXKYTKE

Teopema (Teopema bonbyaHo-Kouwm o

POMEXYTOYHOM 3HAYEHNN HEMPEepPbIBHOM

pyHKLUM)

Ecnun f(x) € Cla, b], f(a) = A, f(b) = B, 10
VC,A< C < Bdcelab] f(c)=C.
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Teopema (o HenpepbiBHOCTY 0bpaTHOM hyHKLMM)
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HenpepbiBHOCTL DYHKLMM HA MPOMEXKYTKE

Teopema (o HenpepbiBHOCTY 0bpaTHOM hyHKLMM)
Mycte dyHkums f(x) onpeaeneHa, cTporo
Bo3pacTaeT (ybbiBaeT) 1 HenpepbiBHA Ha OTpe3ke
[a, b], Torna obpatHas dyHkums f 1
onpefeneHa, OflHO3Ha4YHa, CTPOro BO3pacTaeT
(ybbiBaeT) 1 HenpepbiBHA Ha OTPE3Ke C KOHLAMU

B Toukax f(a) n f(b).
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AcumnTOoThI rpachuka yHKLUK
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AcumnTOoThI rpachuka yHKLUK

Onpenenerne

MycTb byHkums f(x) onpepeneHa ans scex
x > a (nmm x < a). Ecnn cywectsytoT Takne
qncna k v b, uto dpyrkums f(x) — (kx + b)
sBnsietcst beckoHewHo Manol npu x — +0o (1
X — —00), To npsimasi y = kx + b Ha3biBaeTcs
HaKJIOHHO acCMMNTOTOWM rpadmka dpyHKLNN
f(x) npn x — 400 (nm x — —o0).
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AcumnTOoThI rpachuka yHKLUK

[pacbuyeckn acumnToTa ABASETCS NPSAMOIA,
paccTosiHME 10 KOTOPOWA OT rpaduka MyHKLUY
CTPEMUTCS K HYJIHO.
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AcumnTOoThI rpachuka yHKLUK

)
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Puc.: Jleas HaknOHHAs acuMnToTa
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AcumnTOoThI rpachuka yHKLUK
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Puc.: lpaBasi HakJOHHas acmMMnToTa
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AcumnTOoThI rpachuka yHKLUK

KoadhbduumeHTsl HakAOHHbBIX aCUMNTOT HaxXoAAT
no dopmynam:
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AcumnTOoThI rpachuka yHKLUK

KoadhbduumeHTsl HakAOHHbBIX aCUMNTOT HaxXoAAT

k= Ilim @
x—+oo X

no dopmynam:

)
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AcumnTOoThI rpachuka yHKLUK

KoadhbduumeHTsl HakAOHHbBIX aCUMNTOT HaxXoAAT

k= Ilim @
x—+oo X

b= lim (f(x)— kx).

x—+o00

no dopmynam:

)
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AcumnTOoThI rpachuka yHKLUK

KoadhbduumeHTsl HakAOHHbBIX aCUMNTOT HaxXoAAT
no dopmynam:

k= lim @,
x—+oo X

b= lim (f(x)— kx).

X—+00
Ecnn xota bbl oanH us koapduumnentos k n b

paBeH DECKOHEYHOCTU WAIW HE CYLLIECTBYET, TO
MDYHKLUNA HE NMEET COOTBETCTBYHOLLE
HaKAOHHOW aCMMNTOTbI.
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AcumnTOoThI rpachuka yHKLUK

Onpeanenerne
MycTb dbyHkums f(x) onpepeneHa B HekoTopoit
NPOKONIOTON OKPECTHOCTW TOYKMW &, U NyCTb
BbIMNOJIHAETCA XOTA Obl OAHO U3 YCIOBUI
lim f(x) = oo, lim f(x) = oc.
x—a—0 x—a+0
Torga npsMas x = a Ha3blBaeTCs
BEPTUKaJZIbHOW aCUMNTOTOW rpaduka
cbyHkunu f(x).
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AcumnTOoThI rpachuka yHKLUK
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Puc.: BepTukanbHble acumntoTel X =au x = b
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