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HenpepbieHOCMb

dyHKUMA f(X), onpegeneHHas Ha
MHOXecTBe X, HasblBaeTCs HernpepbIisHOU
8 mouyke x, ,ecnn XeX

1)oHa onpeaerneHa B 3TON TOYKE,
2) cyuwiectByeT lim f(x) "

3) lim f(x) = f(x,)

X—>X,



Ycnoeue HernpepbieHOCMU

CylwecTtBoBaHue lim f(x) paBHOCUMNBHO
TOMY T

YTO CYLLECTBYIOT paBHble Apyr Apyry
NEBOCTOPOHHUN N NPABOCTOPOHHUN

npeaenbl PYHKUUN NpU X — X , PaBHbIE
K TOMY € 1 3Ha4YeHU0 PYHKLUKUN B TOYKE,

TO €CTb
lim f(x)= f(xy) <

X=Xy
lim f(x)= lim f(x)=f(x,).



HenpepbieHOCMb Ha

MHO)Xecnee

[ OBOPAT, YTO PYHKUNA HernpepbIieHa Ha
MHO)Xecmee X, eCn OHa HenpepbiBHA B
Ka)OOoW TOYKe 3TOro MHOXeCTBa.

Ecnn doyHKUMA HenpepbiBHA B KaXXOou
TOYKe OTpe3Ka [a, b], TO roBOPAT, YTO OHa
HernpepbIieHa Ha aMOM ompe3Ke, Npu4em
HENpPepbLIBHOCTb B TOYKE @ MOHUMAETCH KakK
HenpepbIBHOCTbL CrpaBa, a HENPEPLIBHOCTb
B TOYKe b — KaK HenpepbIBHOCTL CrieBa.
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HenpepbieHOCMb

Tenepb nepedopmynupyem onpegereHne
HENPEPLIBHOCTU B APYIrMX TEPMUHAX.
OBo3Ha4YMM X— Xy = AX U Ha30BeM ero
npupauwjeHuem apa2yMeHma B To4Ke X, |,

f(X+AX)— F(Xg) =AF(X) = Ay

Oynem HasbiBaTh fpupaweHueM yHKUUU B
TOYKE .



HenpepbieHOCMb

Teopema. OyHKUNA HenpepbiBHA B
TOYKe Torga W TONMbKO Toraa, Koraa
OEeCKOHEYHO MasIoMy ripupaweHuro
apaymMeHma coomeemcmeayem
6eckoHe4YHO MaJsioe npupawieHue
yHKUUU B 3TON TOYKE, TO ECTb €CINN

im Ay=0.
AX—0



TeopeMbI 0 HeripepbIBHbIX

QPYHKUUSAX
Teopema.
MycTb 3a4aHHbIE HA OOHOM U TOM K€ MHOXECTBE
X pyHKUMM " f GenpepgieXb! B TouKe

. Toraa dyHKUMK X
O£ g(x) » F(X)-glx), X
g(x)

HENpepbIBHbI B TOYKE Xy ,€CNU 3HAMeHATeNb He
PaBEH HYMIO B 3TON TOYKE:

g(xy) =0
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TeopeMbI 0 HeripepbIBHbIX
QDYHKUUSX

Teopema (0 HenpepbIieHOCMU
CJ1I0XXKHOU PyHKUuUU). [1ycTb PyHKLUS

y=¢(x) HenpepbiBHA B TOYKE Xj , a
dOYHKUMA Z= f(y) HenpepbiBHA B TOYKE

Yo = F(Xy) . Torma crnoxHas dyHKUUS
Z= f(p(x)) HenpepbiBHa B TOYKe x, .
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HenpepbieHOCMb

asleMeHmapHbIX pyHKUUU

BceBo3MOXHbIE apndMeTNYeCcKMe KoMmonHaLuum
NPOCTENLLUNX ANEeMeHTaPHbIX PYHKLUNIN, KOTOPpble
paccMaTpuBatoT B LLKOSTIbHOM Kypce anrebpbl 1
Hayan aHanusa, Mbl Oyaem HasblBaTb
asileMeHmMapHbIMuU PyHKUusmMmu. Hanpumep,

y=+vxX+1-sirf x
ABNAETCHA 3fieMeHTapHOMN.

Bce anemeHmapHbie pyHKUUU HernpepbI8HbI 8
obsracmu onpedersieHust
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Pa3pbiebl pyHKUUU

Hapum Tenepb Kiaccugukayuro moyek

pa3pbiea pyHkyuu. Bo3aMOXHbI cneayrouime
criy4yam.

1.Ecnn  lim f (x) u lim f(x) CyLlEeCTBYIOT U
KOHEYHbI, HO He paBHbI'ApYT APYTY, TO TOUKY X,
Ha3bIBalOT MOYKOU pa3pbiea nepeozo poda.
Mpy 9TOM BENUYUUHY | f(x,+0)— F(x,—0)]

HAa3blBAKOT CKAa4KOM beHKLI,I/II/I B TOYKE X, .



l[Ipumep

NccnepoBaTtb Ha HEMPepPbIBHOCTb OYHKLINIO

xX2.ecnm x<0

Y=
X+Lecan x> 0

OTa PyHKUMA MOXET npeTeprneBaTb pa3pbiB
TONMbLKO B ToYKe O, rae nponcxoguT nepexon ot
OQHOro aHanMUTUYECKOro BhIpaXXeHUs K Apyromy,
a B OCTasibHbIX TOYKax obnactun onpenerneHuns
doyHKUMSA HenpepbIBHA.
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PeuweHue

N3 ycnoBmnsa HeNpepbIBHOCTU CIEAYeT:

lim f(x)=lim x> =0,

x—>—0 x—>—0
/(0)=0,
lim f(x) = lim (x+1)=1.

Takmm obpasom, B Touke 0 QyHKLIUS
npetepneBaeT pa3pbiB 1-ro poga co
cKaykom 1.



' papuk PYHKUUU

Ha pucyHke nsobpakeHa doyHKUUA,
nmetoLlasi paspbiB 1-ro poga B Havarne
KOOpAWHAT.




Pa3pbiebl pyHKUUU

2.EcnnB TOoUkKEe X; |Iim  f(X)=lm f(x)=A,
X—>x0-0 X—>Xx0+0
HO B TOUKE X, (DYHKLUS nunbo He OnpepeneHa,
nmbo f(xy)= lim f(x), TO 3Ta TOMKa ABMSAETCSH
v X— X

moyKoll ycmPaHUMO20 pa3pbiea.
[locnegHee o6bACHAETCA TEM, YTO ecrnv B
9TOM cny4vae doornpedesiumbs VN

sudousMeHUMb OYHKLUUIO , MONOXNB
f(xg)= Im f(x)= lim f(x)

X—>Xy— x—>x,+0

TO MNMONyYUTCHA HernpepbiBHaAA B TOYKE (*)yHKLI,I/IFI.
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Pa3pbiebl pyHKUUU

3. TouKka pa3pbiBa QYHKLUNN, HE
ABMAOLLASACA TOYKOW pa3pbiBa NepBOro
poaa nnm ToO4KOM YCTpaHMMOro paspbiBa,
SABMAETCS MOYKOU pa3pbiea 8mopo20
pooa.

OueBUAHO, YTO TOYKM pa3pbiBa BTOPOro
poJa - 3TO TOYKU, B KOTOPbIX OYHKLUS
cTpemuTcs K 6eckoHeyHocTn. Hanpumep,

B TOYKe X=1 ymAXéﬁT pas3pbIB 2-ro poaa.
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[Ipumep

Mccnepyem dyHKkumio f(x) =3 Kak
anemMeHTapHas yHKLMS OHa BCIOAY

HenpepbiBHA, KPOME TOYKN X=1.
1 1

lim 31°% = 31140 = 3% = 1o

x—1-0
NI !

lim 3!* =31-1-0

31-1-0 = 3-0 — 37 _

x—1+0 3
Mmeem paspbiB 2-ro poaa ¢ 6€CKOHEYHbIM
CKa4KoM.

=0
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lepesasi meopema bonbuyaHo-Kowu o6
obpaweHuUuU yHKyuuU 8 Hysb. [1ycTb
doyHKUMA f(x) onpeneneHa u
HenpepbiBHA Ha oTpe3ke [a, b] N Ha
KOHLIaX 3TOro otpeska npuHUMaeT
3HA4YeHns pasfnyHbIX 3HAKOB, T. €.

f(a)- f(b)<0. Torga cyLlecTBYeT To4Ka
ce(a,b) Takag, Yto f(c)=0.
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[TponnniocTpupyem Teopemy.

N3 pucyHka BUOHO, YTO (PYHKUUA UMEET
TPWU HYNS1, TO €CTb TPU TOYKU, B KOTOPbIX
OHa obpalluaeTcs B Hyrb.

B(B,f[;].)/
e

Tl / -

Al(a,f(a))




Bmopas meopema bonbyaHo-Kowu o
MPOMEXYMOYHOM 3Ha4YeHuUU

PyHKUUU. MycTb pyHKUUSA onpeneneHa u
HenpepbiBHA Ha OTpes3Kke [a, b] U Ha KOHUaXx
9TOro OoTpesKa NPMHMMAET HepPaBHbIE
3HadeHua f(a)= f(b) . Toroa, kakoBO Obl HU
Obifio uncrno u mMexagy uncnamum f(a) un f(b),

HangeTcs Toyka Ce (a, b) Takagq, yto f(c)=pu
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Teopema 1 Beuepwmpacca.

Ecnu doyHKUMA f(x) onpeneneHa u
HenpepbiBHA HaA OTpe3ke [a,b], TO oHa Ha
9TOM OTpe3Ke orpaHu4eHa, To ecTb
cyuwiecTByOT Yncna m m M takme, yto m

Msafisatoboro xe|a,b



Teopema 2 Beuepwmpacca.

Ecnun pyHKUMA f(x)onpeneneHa u
HenpepbiBHA Ha OTpe3ke [a,b], TO OHa
OOCTUraeT Ha 3TOM OTPEe3Ke CBOUX
HauMeHbLLEro n HambonbLLEro 3Ha4YeHUN
(TO eCTb CyLLEeCTBYIOT TakKue x M X, Ha
oTpeske [a,b], uTo anga nwboro x e [a,bf T.
e. ANA ;< x <BbINOMHAETCA yCrnoBue

fn)< flx)< f(x)



