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IIpenen pyHKIMM B TOUKE

i

ITycth dyHKIMSA y = f{x) ompenesieHa B HEKOTOPOl OKPECTHOCTH TOYKH X
KpoMe, ObITh MOXET CaMOM TOUKH X

/qmcno A Ha3blBaloT Npeaenom PyHKUNM B TOUKE X, (vnn npn x — xo),\
ecnu anga nboro NonoXMTenbHOro € HaUOEeTCA Takoe NONoXNTenbHoe
4yncno O, YTo Ans Bcex X N3 ® — OKPECTHOCTM TOUKM X, cnpaBennuneo

HEepaBEHCTBO:
F(x)-Al<e

o

07
0.

J

Ve>0;38>0; Vx:|x—X,|<8=|f(x)-Al<e

lim £(x) = A

X—>X



IIpenen pyHKIMM B TOUKE

//V8>O;E|6>O; XX =X, | <= |f(x)-Al<e

£ OKpecmHocmb moyku A
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0 X, 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-¢.



OIDHOCTOPOHHHUE HPEACIIbI

i

B onpenenenun npenena GyHKIUA Iim f ( X ) = A

X—)XO

PEONAraeTCsl, YTO X CTPEMUTCSA K X, JIOOBIM CIIOCOOOM: OCTaBasICh
MEHBIIIE, YeM X, (CIIeBa OT X ), OONBIINM, YeM X, (CIIpaBa OT X ), i
KOJICOIISICH OKOJIO TOYKH X,

bbiBaroT cirydan, Koraa crocod NpUOIMKEHHS apryMEHTa X K X, CYIICCTBEHHO
BJIMSIET HA 3HAYCHUE MpeJielia, II03TOMY BBOJST MOHATHS OJHOCTOPOHHHUX

PEEIIOB.

/qI/ICJIO A , Ha3bIBAIOT HPedeoM PYHKYUU C1e6a B TOUKE X, €CIIU [ISL TOOOTO
¢ > () galimercs Takoe 0 >0, 9to Ui BceX X € ( X, — O X . ) CIIPaBEIINBO
HEPaBEHCTBO:

L f(x)-A|<e

~
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lim f(x)= 4,

IIpenen cnea 3anMChIBAIOT TaK: X—=>Xp—
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OIDHOCTOPOHHHUE HPEACIIbI
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Hwcno A, Ha3bIBAIOT HPedeoM PYHKYUU CRpasa B TOUKE X, CCIH

Ve >0;35>0; Vx e (x,; X, +8) = [f(x)-A,| <=

[Tpenen cupaBa 3alKCHIBAIOT TAK: im f (X ) = A2

X—>Xxg+0

[Ipenenbl PyHKIMY ClIeBa U CIIpaBa

HAa3bIBAKOT 0OHOCHIOPOHHUMU
A=A =A npeoenamu.
172

OueBUIHO, ECIIN CYLIECTBYET

4 _ .
Pliisioes e X imf(x)=A
X 0 X—>Xq
TO CYIIECTBYIOT K 00a
OJTHOCTOPOHHUX Ipejiena, IpUYeM
A=A4,=4,




[Ipenen GpyHKIUM MPU X CTPEMSAILIEMCS K

, 0E€CKOHEUHOCTH
[Tycth GyHKIMSA y = f(X) onpeaciacHa B IPOMEXKYTKE (— o0, OO)
-
Yucno A Ha3bIBAIOT MPEIEeSIoM PYHKIIUU MPU X —ewiu
Ve >0;3IM >0; Vx:|x| > M =|f(x)-Al<e
\-
imf(x)= A
X—>0
['eomeTpruUeCKUr CMBICIT 3TOTO y ?
OIIPEICTIEHHS TAKOB: A / \\//\I}S
CYILIECTBYET TAKOE YnUCiIo M, 4TO npu
x > M wiu ipu x < - M TOUYKH
rpadrika QyHKIMHU JIe)KaT BHYTPU / 0 Il‘/l
IIOJIOCHI LIUPUHOM 2€, OTPAHUYEHHOMN
MPSIMBIMUA ;
y=A+g,y=A-¢.




OCHOBHBIE TEOPEMBI O IIpeAeIax

i

PaccmoTpum TeopeMmbl, KOTOpble 0bneryatT HaxoXXaeHne npeaenos
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 IIpeAeIax

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 IIpeAeIax

i

‘ 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



BerayucineHue npeeiion

i

BbluncneHve 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: \_




BerayucineHue npeeiion

i

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 HEOIPEAECIIECHHOCTEN
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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 HEOIPEAECIIECHHOCTEN

i
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Apobu Ha X B CTaplien cteneHu




PackpbeiTie HEOIPEAECIIECHHOCTEN

i
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@ PackpbiTvie HeonpeaeneHHoOCT o0 — o0

Iim(\/x2+1—\/x2—1) = (00— o0

_jim (x/x2 +1 —/«/x2 —1)-(\/x2 +1+ N —1)

> (\/X +14++/X° —1)
(X2—|—1) (m pasaenum

= |lim
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IlepBbIN 3amMeyaTeIbHbBIN IIPEACI

i

nx

X
Hangem npepen atont dpyHkumm npy - X —> 0

© loAl=1 O<x<g

A

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

DyHKUMS He onpeaeneHa npu x = 0.

A3 pucyHka BMgHO, 4TO S1< S2 < S3

1 1 1

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



IlepBbIN 3amMeyaTeIbHbBIN IIPEACI
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‘dﬁ S, =—0A-0M:5x
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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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l Hepsemt 5aM6tra'116Hmeﬁ peIey

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
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IlepBbIN 3aMedaTeIbHBIN TIPEIEIT
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