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HenpepbiBHOCTL DyHKLMN
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HenpepbiBHOCTL DyHKLMN

Onpenenexne
DyHkums f(x), onpeaeneHHas B HEKOTOPOIA
okpecTHocTu U(a) Toukn a, HasbiBaeTCs
HenpepbIBHOW B 3TOli TO4YKe, ecnu

lim f(x) = f(a).

X—a
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HenpepbiBHOCTL DyHKLMN

JKBUBANIEHTHOE OMNpPeAesIEHNE
DyHkums f(x), onpeaeneHHas B HEKOTOPOIA
okpecTHocTu U(a) Toukn a, HasbiBaeTCs
HenpepbIBHOW B 3TOli TO4YKe, eCnu
Ve >03di(e) >0Vx € R, |x —a|] <9

1f(x) — f(a)| < e.
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HenpepbiBHOCTL DyHKLMN

ObozHauenve: f(x) € C(a)
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HenpepbiBHOCTL DyHKLMN

ObosHauennve: f(x) € C(a)- dyHkuyus f(x)

HenpepbiBHA B TO4KeE a.
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HenpepbiBHOCTL DyHKLMN

ObosHauennve: f(x) € C(a)- dyHkuyus f(x)

HenpepbiBHA B TO4KeE a.

3ameyaHue
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HenpepbiBHOCTL DyHKLMN

ObosHauennve: f(x) € C(a)- dyHkuyus f(x)

HenpepbiBHA B TO4KeE a.

SameyaHue

HenpepblBHOCTL DyHKLMKU Npeanoaaraer, 4To 3Ta
(DYHKLMS OnpeseneHa B HEKOTOPOIA OKPECTHOCTH
TOYKW @, BKJIKOYAsi CaMy TOYKY a.
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HenpepbiBHOCTL DyHKLMN

[eomeTpuyeckas nHTeprnpeTaymns
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HenpepbiBHOCTL DyHKLMN

[eomeTpuyeckas nHTepnpeTayus

[ pacpnyeckmn HENPEpLIBHOCTL OYHKLMN B TOYKE a
O3Ha4YaeT, YTO ee rpaduk B OKPECTHOCTU TOYKM a
npeacTasasieT coboli CIOLIHYIO MHNIO, KOTOpast
He npeTepneBaeT Kakux-nmbo paspbIBOB Npw
nepexofie Yepes caMy TOUKY a
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HenpepbiBHOCTL DyHKLMN

[eomeTpuyeckas nHTeprnpeTaymns

Q
=Y
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HenpepbiBHOCTL DyHKLMN

< - 3HaK PaBHOCWJIbHOCTUN N SKBUBAJIEHTHOCTW.
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HenpepbiBHOCTL DyHKLMN

4> - 3HaK PaBHOCUJIBHOCTU N 3KBUBANEHTHOCTHU.
Ecnn 3TOT 3HaK NpuCyTCTBYeT B TekCTe

onpe,qeneHle N TEOPEM, TO OH HAaCTO HYUTAETCA
KaK
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HenpepbiBHOCTL DyHKLMN

4> - 3HaK PaBHOCUJIBHOCTU N 3KBUBANEHTHOCTHU.
Ecnn 3TOT 3HaK NpuCyTCTBYeT B TekCTe

onpe,qeneHle N TEOPEM, TO OH HAaCTO HYUTAETCA
KaK

1) HeobX0AMMO U JOCTATO4HO,

MaTtemaTtuka, Mogynb 2, Jlekuus 2.3 7 /30



HenpepbiBHOCTL DyHKLMN

4> - 3HaK PaBHOCUJIBHOCTU N 3KBUBANEHTHOCTHU.
Ecnn 3TOT 3HaK NpuCyTCTBYeT B TekCTe

onpe,qeneHle N TEOPEM, TO OH HAaCTO HYUTAETCA
KaK

1) HeobX0AMMO U JOCTATO4HO,
2) Torga v TONbKO TOrAa, KOrAa.
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HenpepbiBHOCTL DyHKLMN

[Tpumep:

MaTtemaTtuka, Mogynb 2, Jlekuns 2.3



HenpepbiBHOCTL DyHKLMN

[Tpymep: BobipaxkeHue A < B uyuTaetcs kak
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HenpepbiBHOCTL DyHKLMN

[Tpymep: BobipaxkeHue A < B uyuTaetcs kak
1. VTBepxaeHne A cnpaBeasivBo TOrA4a U TOJIbKO
TOrga, KOraa CrnpaBeninBo yTeepxxaeHue B.
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HenpepbiBHOCTL DyHKLMN

[Tpymep: BobipaxkeHue A < B uyuTaetcs kak

1. VTBepxaernune A cnpaBefimBo Torga n TONBKO
TOrga, Korja CnpaBefsineo yTeepxaeHune B.

2. ns cnpaBegnvBocTn yTBEpXAeHa A
HEObXOAMMO 1 AOCTAaTOYHO CMPaBeANNBOCTb
yTBepXKaeHnsa B.

MaTematuka, Mogynb 2, Jlekuns 2.3



HenpepbiBHOCTL DyHKLMN

3anuck A < B o3Ha4vaeT, 4To OAHOBPEMEHHO
BbIMOIHAIOTCS f1Ba YCJOBUS:

MaTtemaTtuka, Mogynb 2, Jlekuus 2.3 9 /30



HenpepbiBHOCTL DyHKLMN

3anuck A < B o3Ha4vaeT, 4To OAHOBPEMEHHO
BLIMOJIHSAIOTCS iBa YCNOBNS

1) A= B - ecnu cnpasegnneo A, 10
cnpaseganso B (HeobxognmocTs),
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HenpepbiBHOCTL DyHKLMN

3anuck A < B o3Ha4vaeT, 4To OAHOBPEMEHHO
BLIMOJIHSAIOTCS iBa YCNOBNS

1) A= B - ecnu cnpasegnneo A, 10
cnpaseganso B (HeobxognmocTs),

2) A < B - ecnn cnpasegnueo B, To
cnpasegnneo A (BOCTaTOHMHOCTD).

MaTtemaTtuka, Mogynb 2, Jlekuus 2.3 9 /30



HenpepbiBHOCTL DyHKLMN

3anuck A < B o3Ha4vaeT, 4To OAHOBPEMEHHO
BbIMOJIHAIOTCS ABa YCAOBUS:

1) A= B - ecnu cnpasegnneo A, 10
cnpaseganso B (HeobxognmocTs),

2) A < B - ecnn cnpasegnueo B, To
cnpasegnneo A (BOCTaTOHMHOCTD).
[pyrumn cnoeamu, yteepxaerus A u B
CnpaBea/INBbl U HET OAHOBPEMEHHO.
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HenpepbiBHOCTL DyHKLMN

Beegem obosHaveHus:
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HenpepbiBHOCTL DyHKLMN

Beegem obosHaveHus:
Ax = x — a - npupaLleHne apryMeHTa,
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HenpepbiBHOCTL DyHKLMN

Beegem obosHaveHus:

AXx = x — a - npupaLleHne aprymMeHTa,

Af = f(a+ Ax) — f(a) - npupawerne dyHKLNY
B TOYKE a.

MaTtemaTuka, Mogynb 2, Jlekuns 2.3



HenpepbiBHOCTL DyHKLMN

Teopema (Heobxognmoe n JOCTaTOYHOE YCAOBUE
HEMPEPbIBHOCTU (hYHKLUN B TOYKE)

MaTtematuka, Mogynb 2, Jlekuns 2.3



HenpepbiBHOCTL DyHKLMN

Teopema (Heobxognmoe n JOCTaTOYHOE YCAOBUE
HEMPEPbIBHOCTU (hYHKLUN B TOYKE)

f(x) € C(a) & lim Af =0.
Ax—0
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HenpepbiBHOCTL DyHKLMN

Paclwmndposka matemaTunyeckoii 3anucu:
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HenpepbiBHOCTL DyHKLMN

Paclundposka MaTemaTuyeckoii 3anncu:
f(x) € C(a) - ans Toro 4tobel byHkuMs f(x)
bbina HenpepbiBHA B TOUKe @

MaTtemaTtuka, Mogynb 2, Jlekuus 2.3 12 / 30



HenpepbiBHOCTL DyHKLMN

Paclundposka MaTemaTuyeckoii 3anncu:

f(x) € C(a) - ans Toro 4tobel byHkuMs f(x)
bbina HenpepbiBHA B TOUKe @

& - HeObXOAMMO 1 [OCTAaTOYHO, YTODbI
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HenpepbiBHOCTL DyHKLMN

PaclindpoBka MaTeMaTYeCKOA 3anncu:

f(x) € C(a) - ans Toro 4tobel byHkuMs f(x)
bbina HenpepbiBHA B TOYKE a

& - HeObXOAMMO 1 [OCTAaTOYHO, YTODbI

lim Af =0 - npegen npupalieHnst QyHKLUN
ég;HOSIIICFl HYJIH0 NPV CTPEMIIEHUN K HYJTHO

NpypaLLeHns aprymMmeHTa
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HenpepbiBHOCTL DyHKLMN

OnpeneneHne

Mycte dyHkumsa f(x) onpeaeneqa Ha nonyuHTep-
Base (a, c|]. PyHkuus f(x) HasbiBaeTcs Henpe-
PbIBHOW CJieBa B TOYKe C, €CU

lim f(x) = f(c).

x—c—0
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HenpepbiBHOCTL DyHKLMN

OnpeneneHne

Mycte dyHkums f(x) onpeaeneqa Ha noayuHTep-
Basne [c, b). Pynkumns f(x) HasbiBaeTcs Henpe-
PbIBHOW CnpaBa B TOYKEe C, eCu

lim f(x) = f(c).

x—c+0
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HenpepbiBHOCTL DyHKLMN

[TprMep OYyHKLUN, HeMpepbIBHONM CleBa:
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HenpepbiBHOCTL DyHKLMN

[TprMep OYyHKLUN, HeMpepbIBHONM CleBa:

J/f |

2 o— o
|
1| —e
|
' >
C X
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HenpepbiBHOCTL DyHKLMN

[TprMep OYyHKLUN, HeMpepbIBHONM CleBa:

J/f |

2 b—
! flx) — 1, x<c
1 —*I (x) = 2, x>c
' >
C X
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To4kun paspbiBa

MaTtematuka, Mogynb 2, Jlekuns 2.3



To4kun paspbiBa

Onpeaenerue
Toyka a Ha3blBaeTCs TOYKOW pa3pbiBa

dyHkumn f(x), ecnu f(x) He onpegeneHa B
TOYKE @ N OMPEAENeHa, HO He SIBASIETCS B Heil

HENPEPbLIBHOIA.
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To4kun paspbiBa

Knaccughmkaymsi Touyek paspbiBa
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To4kun paspbiBa

Knaccupukaymsa To4ek paspbiBa
1. Ecnu a - Touka pa3spoia dyHkuuu f(x) u
CYLLECTBYIOT KOHEYHble npeaenti

fla—0)= lim f(x),

x—a—>0

fla+0)= lim f(x),
x—a+0
TO TOYKa a Ha3blBAaeTCsd TOYKON pa3pbiBa

nepBoro poja.
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To4kun paspbiBa

Knaccughmkaymsi Touyek paspbiBa
2. Ecnm a - Touka pa3spbiBa nepBoro poga u

f(a—0) = f(a+0),

TO @ Ha3bIBAETCA TOYKOIN YCTPaHUMOIo
pa3pbiBa.
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To4kun paspbiBa

Knaccupukaymsa To4ek paspbiBa

3. Touka paspbiBa yHkuyun f(x), He
ABNSAOLLAACA TOYKO pa3pbiBa NEPBOrO POAa,
Ha3blBaeTCAd TOYKOIN pa3pbiBa BTOPOro

poaa.
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To4kun paspbiBa

[Tpumepsi:
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To4kun paspbiBa

[Tpumepsi:
1) Touka paspbisa 1-oro poga
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To4kun paspbiBa

[Tpumepsi:
1) Touka paspbisa 1-oro poga

=Y
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To4kun paspbiBa

[Tpumepsi:
1) Touka paspbisa 1-oro poga

=Y

MaTtematuka, Mogynb 2, Jlekuns 2.3



To4kun paspbiBa

[Tpumepsi:
1) Touka paspbisa 1-oro poga

lim f(x) = b,

x—a—0

=Y
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To4kun paspbiBa

[Tpumepsi:
1) Touka paspbisa 1-oro poga

)
’ / lim f(x) = b,

1 x—a—0
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To4kun paspbiBa

[Tpumepsi:
1) Touka paspbisa 1-oro poga

VA L/
| / lim f(x) = b,

’ x—a—0
o I * im f(x) =d,
b ------ 7 x—a+0

x—a-( .E x—a+0
A .
a X
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To4kun paspbiBa

[Tpumepsi:
1) Touka paspbisa 1-oro poga

lim f(x) = b,
x—a—0
lim f(x)=d

x—a+0

f(a) = c.

~
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To4kun paspbiBa

[Tpumepsi:
2) TouYKa yCTPaHUMOro paspbiBa
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To4kun paspbiBa

[Tpumepsi:
2) TouYKa yCTPaHUMOro paspbiBa

>
X
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To4kun paspbiBa

[Tpumepsi:
2) TouYKa yCTPaHUMOro paspbiBa

>
X
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To4kun paspbiBa

[Tpumepsi:
2) TouYKa yCTPaHUMOro paspbiBa

lim f(x) = b,

x—a—0

>
X
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To4kun paspbiBa

[Tpumepsi:
2) TouYKa yCTPaHUMOro paspbiBa

lim f(x) = b,

x—a—0
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To4kun paspbiBa

[Tpumepsi:
2) TouYKa yCTPaHUMOro paspbiBa

lim f(x) = b,
x—a—0
XET—FO f(X) B b’
>

X
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To4kun paspbiBa

[Tpumepsi:
2) TouYKa yCTPaHUMOro paspbiBa

lim f(x) = b,
x—a—0
lim f(x)=0b

x—a+0

f(a) = c.

~
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To4kun paspbiBa

[Tpumepsi:
3) Touka pa3psiBa 2-0ro poga

MaTtematuka, Mogynb 2, Jlekuns 2.3



To4kun paspbiBa

[Tpumepsi:
3) Touka pa3psiBa 2-0ro poga

g

>
X
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To4kun paspbiBa

[Tpumepsi:
3) Touka pa3psiBa 2-0ro poga

yf ,

x—a-0
— .
X
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To4kun paspbiBa

[Tpumepsi:
3) Touka pa3psiBa 2-0ro poga

y 5 . _
b im  £x) = oo,
x—»a—Oi
—_—! -
a X
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To4kun paspbiBa

[Tpumepsi:
3) Touka pa3psiBa 2-0ro poga

t o, \f im Fx) = Foe,

x—=+»a-0 + x—»a+0
»- -« >
a X
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To4kun paspbiBa

[Tpumepsi:
3) Touka pa3psiBa 2-0ro poga

Y : - _
by e
i xh?—f—O f(X) = 100,
x—»a—()»izc—»aJrO
: >
a X
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To4kun paspbiBa

[Tpumepsi:
3) Touka pa3psiBa 2-0ro poga

t o, \f im Fx) = Foe,

lim f(x) = +o0,
x—a+0

f(a) - HeonpepgeneHa.

x—=+»a-0 + x—»a+0
»- -« >

a X
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CBoiiCTBa HenpepbIBHbIX QYHKLM

MaTtematuka, Mogynb 2, Jlekuns 2.3



CBoiicTBa HeMpepbIBHbIX YHKLN

Teopema (apucbmeTnyeckne cBoiicTBa
HEMpepbIBHbIX yHKLMIT)
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CBoiicTBa HeMpepbIBHbIX YHKLN

Teopema (apucbmeTnyeckne cBoiicTBa
HEMpepbIBHbIX yHKLMIT)

Ecan f(x), g(x) € C(a), To
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CBoiicTBa HeMpepbIBHbIX YHKLN

Teopema (apucpmetnyeckue ceoricTaa
HenpepbIBHLIX hyHKLMT)

Ecan f(x), g(x) € C(a), To

1) f+ g€ C(a)
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CBoiicTBa HeMpepbIBHbIX YHKLN

Teopema (apuchmeTnyeckue cBoiicTsa
HenpepbIBHLIX hyHKLMT)

Ecan f(x), g(x) € C(a), To

1) f+g € C(a)

2) f-ge C(a)
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CBoiicTBa HeMpepbIBHbIX YHKLN

Teopema (apucpmetnyeckue ceoricTaa
HenpepbIBHLIX hyHKLMT)

Ecan f(x), g(x) € C(a), To

1) f+ g€ C(a)

2) f-g e (C(a)

3) f/g € C(a), ecnhm g(a) #0
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CBoiicTBa HeMpepbIBHbIX YHKLN

Onpeanenerne

MycTb paubl dyrkumm y = f(x) n z = g(y).
PyHkynst z = g(f(x)) HasbiBaeTca CNOXKHOM
cbyHKUMER nnn Komnosnumein pyHKL N

fng.
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CBoiicTBa HeMpepbIBHbIX YHKLN

Onpeanenerne

MycTb paubl dyrkumm y = f(x) n z = g(y).
PyHkynst z = g(f(x)) HasbiBaeTca CNOXKHOM
cbyHKUMER nnn Komnosnumein pyHKL N
fng.

ObosHauenue: (g o f)(x) = g(f(x))
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CBoiiCTBa HenpepbIBHbIX QYHKLM

=e
< e
N e
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CBoiiCTBa HenpepbIBHbIX QYHKLM
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CBoiicTBa HeMpepbIBHbIX YHKLN
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CBoiicTBa HeMpepbIBHbIX YHKLN

gof
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CBoiicTBa HeMpepbIBHbIX YHKLN

Teopema (HenpepbIBHOCTL CIOXKHON hyHKLMN)
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CBoiicTBa HeMpepbIBHbIX YHKLN

Teopema (HenpepbIBHOCTb CIOXHON yHKLUM)
Ecnn f(x) € C(a) n g(y) € C(b), rge b = f(a),
10 g(f(x)) € C(a).
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CBoiicTBa HeMpepbIBHbIX YHKLN

Onpeanenexne

DyHkumMs, onpeaeneHHas Ha oTpeske [a, b| n
HEMpepbIBHAsA B KaXKAOW ero TO4YKe, Ha3bIBAeTCs
HenpepbIBHON Ha 3TOM OTpe3kKe.
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CBoiicTBa HeMpepbIBHbIX YHKLN

Onpeanenexne

DyHkumMs, onpeaeneHHas Ha oTpeske [a, b| n
HEMpepbIBHAsA B KaXKAOW ero TO4YKe, Ha3bIBAeTCs
HenpepbIBHON Ha 3TOM OTpe3kKe.

Ob6ozHauenve: f(x) € Cla, b]
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CBoiicTBa HeMpepbIBHbIX YHKLN

Onpenenexne

Mycte gaHa dyHkums y = f(x). Pyukyus,
CTaBALLAS B COOTBETCTBUE KAaXKAOMY YNCY Y
COOTBETCTBYHOLLIEE 3HAYEHUNE X, HA3bIBAETCS
cbyHKUMel, obpaTHOI AaHHOR, uin
obpaTHoOIi doyHKLMER.
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CBoiicTBa HeMpepbIBHbIX YHKLN

Onpenenexne

Mycte gaHa dyHkums y = f(x). Pyukyus,
CTaBsILLAS B COOTBETCTBUE KAXKAOMY YUCY Y
COOTBETCTBYIOLLEE 3HAYEHME X, HA3bIBAETCA
cbyHKUMel, obpaTHOI AaHHOR, uin
obpaTHoOIi doyHKLMER.

ObosHauenue: x = f1(y)
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CBoiiCTBa HenpepbIBHbIX QYHKLM

Xe oy
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CBoiiCTBa HenpepbIBHbIX QYHKLM

/

N,
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CBoiicTBa HeMpepbIBHbIX YHKLN
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CBoiicTBa HeMpepbIBHbIX YHKLN

Teopema (o HenpepbiBHOCTU 0bpaTHOM hyHKLUM)
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CBoiicTBa HeMpepbIBHbIX YHKLN

Teopema (o HenpepbiBHOCTU 0bpaTHOM hyHKLUM)
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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