IIpenen pyHKUMH

(N

IIpenen QyHKIIUM B TOUKE

OIHOCTOPOHHME TTPEAEIIBI
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[Ipenen GyHKIMU B TOUKE

(N

L/

IIycTts QyHKIUS y = f(X) onpeaesieHa B HEKOTOPOM OKPECTHOCTH TOUKH X
KpOME, OBITh MOXKET CaMOM TOUYKH X
/qmcno A Ha3blBaloT Npeaenom PyHKUNM B TOUKE X, (vnn npn x — xo),\

ecnu ang noboro NONOXUTENbHOIO € HANOETCA TaKoe MONOXUTENbHOE

4yncno O, YTo Ans Bcex X N3 ® — OKPECTHOCTM TOUKM X, cnpaBennuneo

07
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HEepaBEHCTBO:
F(x)-Al<e

\_ J

Ve>0;38>0; Vx:|x—X,|<8=|f(x)-Al<e

lim £(x) = A

X—>X
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[Ipenen GyHKIMU B TOUKE
Ve >0:38>0; XX =X, | <= |f(x)-Al<e

Izg

£ OKpecmHocmb moyku A

X (

O okpecmHocmb MoYku X,

[eomeTpunyecKnn CMbICI Npeaena: g Bcex X U3 0 —
OKPECTHOCTU TOUKM X, TOUKM rpadonka OyHKLUK nexar
BHYTPW NOSMOChI, LUIMPUHON 2€, OrpaHUYEHHOU NPAMbIMU: Y
=A+e, y=A-¢.




[Ipenen pyHKIMY OpU X CTPEMSIIEMCS K

OECKOHEYHOCTH

(N

L
[Tyctb pyHKIMS y = f(X) onpeAeneHa B IPOMEXYTKE

(= o0;0)

-
Yucno A Ha3bIBAIOT MPEIEeSIoM PYHKIIUU MPU

.

X —euiu

Ve >0;3IM >0; Vx:|x| > M =|f(x)-Al<e

imf(x)=A

X—>0

['eomeTpruUeCKUr CMBICIT 3TOTO
OIPEACIIEHUS TAKOB:

CYILIECTBYET TAKOE YnUCiIo M, 4TO npu
x > M wiu ipu x < - M TOUYKH

rpaduka QyHKIUHU JIe)KaT BHYTPU
IIOJIOCHI LIUPUHOM 2€, OTPAHUYEHHOMN
MPSIMBIMUA ;

y=A+g,y=A-¢.




OCHOBHBIE TEOPEMBI O IIPEALIax

(N

L/
PaccmoTpum TeopeMsbl, KOTopble obneryatoT HaxoxaeHue npenenos

doyHKUUN.
dopmynmpoBka Teopem, korga X — X, Ui X —» 0O aHarnorn4Hel,
noaTomMmy byaem nonb3oBaTbCs 0603HaqumeM limf (X )

Q [Mpenen cymmebl (pa3HOCTU) ABYX (PYHKLUMW paBeH CyMMeE (pas3HOCTK)
npenenos:

lim[f,(x)+ £,(x)| = limf,(x) £limf,(x)

Q [Mpenen nponsseneHna aByx PyHKUMN paBeH NpPOn3BELEHNIO
npenenos:

limlf,(x)-£,(x)] = lim£,(x)-lim,(x)

‘ [TOCTOSIHHBIN MHOXUTENb MOXHO BbIHOCUTbL 3a 3HaK npegerna.

lim|C - f(x)| = C -limf(x)




OCHOBHBIE TEOPEMBI O IIPEALIax

(N

Npenen opobu paBeH npeaeny YAcnuTens, JeneHHoOMY Ha npeaen
3HaMeHaTens, ecnu npeaen 3HaMmeHaTens He paBeH HYMo:

fi(x) _ limf(x)
f(x) limf,(x)

2

(limf,(x) = 0)

lim

[1penen cteneHn c HaTyparnbHbIM NoKasaTternemM paBeH TOU Xe
cTeneHu npegena:

im{f(x)[" = limf(x)["
[Mpegen nokasatesibHO — CTENEHHOW (PYHKLMH:

lim[F(x) ™ = [limf(x)]™™



OCHOBHBIE TEOPEMBI O IIPEALIax

(N

/‘ Ecnn mexay cooTBETCTBYOLWLMMU 3HAYEHUAMUN TpeX PYHKUNU
u=u(x), z=2z(x);, v=v(x)
BbINOMHAOTCA HepaseHcTBa: U < Z <V, mpum 3ToM:

limu(x)=Ilimv(x)=A toma: limz(x)=A

‘ Ecnu dyHkumsa f(x) MOHOTOHHA 1 OrpaHnyeHa npu x < x, Unu npu
X > X, TO CyLLECTBYET COOTBETCTBEHHO €€ NeBbIV Npeaen:

lim f(x) A

X—)Xo

nUnn ee npasbIn Npegen:

im f(x)=A,

X—>Xg+0
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BeruucneHue npeieiion

/Bbl‘-II/ICJ'IeHI/Ie npegena: lim f(X) = A
O

Ha4YMHalT C NOACTaHOBKM NPEAEenbHOro 3HaveHust X, B pyHkumto f(x).

Ecnu npu aTOoM nony4yaeTcsl KOHEYHOE YMCNO, TO Npeaen paBeH aToMy
yncny.

IimBX—1 _3-1-1 :®

x—>1 X2 12

Ecnu Nnpun NoACTaHOBKU NpeaeribHoOro

3Ha4YeHus x, B pyHKUMIO f(Xx) nony4atoTcs 4
BblpaXeHns Buaa: C C
Q0

TO Npegen OyaeT paBeH: \_




BeruucneHue npeieiion

(N

%
HacTo npv nogcTaHoBKe NpeaenbHOro 3HaYeHns x, B yHKUMIO f(x)
Nony4arTCs BblpakeHns creayoLwmx BuaoB:
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OTU BbIpaXkeHNs1 Ha3bIBaOTCA HeornpedesieHHOCMU, a BblYMUCIIEHNE
npenenos B 3TOM crnyvae Ha3blBaeTcsl packpbimue
HeonpedesieHHOCMU.



PackpbeiTie HEOIPEAECIECHHOCTEN
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@ PackpbiTve HeonpegeneHHocT  —
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x>0 mHoR¢Tenm unchldrgns u* 0

3I-Wb Apobu g/memmnb

— [IM —= Yy =lim pobu Ha BbIfaxeHue,

X—>0 ( X 4+ 1 _|_1) X—0 w&fgq—mo g cnuTento.
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PackpbeiTie HEOIPEAECIECHHOCTEN
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Apobu Ha X B CTaplien cteneHu




PackpbeiTie HEOIPEAECIECHHOCTEN
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@ PackpbiTvie HeonpeaeneHHoCT o0 — o0

Iim(\/x2+1—\/x2—1) = (00— o0

_jim (x/x2 +1 —/«/x2 —1)-(\/x2 +1+ N —1)
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IlepBbIN 3aMeyaTeIbHbBIN IIPEACI

(N

%

nx

X
Hangem npepen atont dpyHkumm npy - X —> 0

DyHKUMS He onpeaeneHa npu x = 0.

© loAl=1 O<x<g

A

S1 - nnowaab TpeyronbHuka OMA,
S2 - nnowaab cektopa OMA,
S3 - nnowagb TpeyronbHuka OCA,

A3 pucyHka BMgHO, 4TO S1< S2 < S3

1 1 1

S, =—0A-MB =—0A-OM-sinx =-—-sinx
2 2 2



IlepBbIN 3aMeyaTeIbHbBIN IIPEACI

(N

1 1
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1 . 1 1 .
—Slnx<§x<§tgx = sihx<x<ifgx =

-

sin x
X < tgx COS X < sin x
_ = 3 . X = COSX<
X > sinx sin x X
1>
L X

<1
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TTepBEIU BaMeqaf]eﬂbeIfI Hpeﬂeln
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Sin X
COS X < <1
X =
: - N
limcos x =cos0 =1 sin x
x—0 '
- = Ilrrg =1
. . X— X
im1~1 L /

dopmyna cnpaeeannea Takke npu x < 0

Cnedcmeusi:

x=0 gIN x x—0
(hm— ) Q sin kx j
x—0 tgx x—0




IlepBbIN 3aMeyaTeIbHbBIN IIPEACI
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