Tema 9
HenepepBHicTh QpyHKIil

Hexaii ¢pynkmist y = f(X) Bu3HaueHa B T. Xy i B d -okomi U( X, ). SIKII0 HECKIHUCHHO
MaJIOMy MPUPICTY apryMeHTa AX B T X, BIJIOBIJIa€ HECKIHYEHHO MaJIMN NpUpICT (PYHKIIT
Ay = f(Xy + AX)— (X, ), To dyskuis Yy = f(X) Ha3uBaeTHCS HeMePEPBHOIO B T. X .

I{e BU3HAYCHHS HA MPAKTHUIl CKBIBAJICHTHE BHKOHAHHIO TPHOX YMOB:

- dynxkmis f(x) BU3HaYeHA B T. Xy 1 U(X, );

- dcmyoth lim  f(x); (9.1)
X—>Xo£0
- BHKOHyeTbcs ymoBa: lim f(x)= lim f(x)= lim f(x).
X—>%y—0 X—>Xg X—>Xo+0

SIK110 He BUKOHYEThCSI X04a O OJlHAa 3 IIUX YMOB, (DYHKIIiSl HA3UBAETHCSI PO3PUBHOIO B
T. Xg. Ilpu mpoMy, sIKIo BCl rpaHuni B ymMoBax (9.1) ckiHU€HHi, TO pO3pUB HA3UBAETHCA
po3puBoM I poay, SKIIO X X04 OJHA 3 TPAHUIb HECKIHUEHHA, TO PO3PUB HA3WBAETHCS
po3pusom II poay.

@yHKII, 0 HENEPEPBHA B KOXKHIN TOYILIl BIIPI3KY [a,b], HAa3UBAETHCS HENePEePBHOI0
Ha bOMY BIJIpi3Ky.

HenepepBHa Ha Biapi3Ky [a,b] ¢Gyukiis Y= f(X) Ha3uBaeThCA IJIAAKOI0 HA [a,b],
SKIIO B KOXKHIM TOYl Biipi3Ka rpadik QyHKIIIT Ma€e TOTUUHY.

le/IKJIaIIl/I pO3B’SI3aHHSI THIIOBHUX 3aJ1a4

Hpuxnan 1.
. . 3x%,x<1 . .
Jocmiautu GpyHKI0 Y = HE HETEepPEepBHICTh B ToUIll X = 1.
X+2,x>1
Po3B’s13aHH1.

@OyHK1Ig BU3HAYeHa B TOULl X =1 1 B OyJb-IKOMY OKOJII L1€1 TOUKH.
f(1)=3; lim f(x)=1im3x*=3; lim f(x)=lim(x+2)=3.
x—1-0 x—1

Xx—1 x—1+0
x<0 x>1

Otxe, pyHkuisg HenepepBHa B Toulll X =1 (puc. 9.1).

Hpuxnan 2.
. ) 4—xax<2 ) )

Hocnigutu GyHKI0 Y = . ) Ha HEIIEPEPBHICTD B TOYIl X = 2.
-1,X2

Po3B’sa3aHus.

f(2)=-1;, lim f(x)= |im(4—x2 )=0; lim f(x)=Ilim(-1)=-1.

Xx—2-0 X—2 Xx—>2+0 X—2

X<2 X>2

O1xe, PyHKITISA B TOYIN X = 2 Mae po3puB nepiioro poxay (puc. 9.2).
Crtpubok ¢pyHkuii o = ‘— 1- 0‘ =1.
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IMpuxaan 3.

: . sin X . .
Hocmigutu ¢pyskiito f(X)=—— Ha HenepepBHicTh B Toumi X =0.
X

Po3B’s13aHHS.
: sin x . » .
®ynkuis f(X)=—— He Bu3HavyeHa B tourli X =0, aye Ma€ B il TOYII TPAHMIIIO,
. sinx
tomy X=0 - Touka ycyBHOro po3puBy; mocutb mokmactd f(0)=Ilim——=1, mob
x—0 X
sin x
(ynxkuis crana nenepepsoro. Omke, pynkmis f(x)=< x € HEeTepepBHOIO B TOYII
1,x=0
X=0 (puc. 9.3).
Hpuxnan 4.

1
Jocniauty Ha HenepepBHicTs pynkmio f(x)=2**1 g roumi x =-1.

Po3B’si3aHHS.
@dyHKIIis HE BU3HAYeHa B Toulll X =—1, ToMy (QyHKIliA B 1iil Toui Mae po3puB. 1106

BU3HAYMUTH XapaKkTep pO3PUBY, 3HANUIEMO IpaHUIIi 371iBa 1 CIIpaBa:

1 X=—1-o 1
lim 2% = — lim 2-1-0+1 =\2—°°\ — 40
X—>—1-0 o—0 5—0
1 1
] — Ix==1+4 ..
lim 2xt1 = = |im 2-1+o+1 :‘2“" = 400,
X—>—1+0 o0—-0 5—0

OT1xe, Touka X =—1 € TOUKOIO pO3pUBY Apyroro poay (puc. 9.4).
Hpukaan 5.
: : . .1 :
JocniauTu Ha HemepepBHicTh GyHkmiro Y =sin= B Touni X =0.
X

Po3B’si3aHHA.

. : .1
B Toumi X=0 ¢yHKIis Yy =SIN— Mae poO3puUB IPYroro poay, TOMY IO JKOIHA 3
X

0JHOOIYHMX T'PaHUIIb B IiHi ToUIll HE icHYE (puc. 9.5).

Ipukaan 6.

3HaANTH TOYKU PO3pUBY PYHKILT Y = -
x“ -1

Po3B’sa3aHus.
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OyHKIIA Y = po3puBHA B TOYKax X =21, TOMy IO B IIMX TOYKAX BOHA HE

X2

BU3HA4YCHA. 3’ SICYEMO BUJ PO3PUBY.
Tak six QyHKIIS HEnapHa, OyJ1eMo JOCHTIKYBATH TUIBKUA TOUKY X = 1.

X Ix=1-96 . 1-0 1

lim 2, = = lim = = —00;
Xx—1-0 0—0 5-0(1-5)2 -1 |-0
X Ix=1+0| . 1+6

lim 2, = = lim = = +o0,
X—1+0 o—0 5-0(1+8)> -1 |+0

Tomy X ==1 - Touku po3puBYy Apyroro poay (puc. 9.6).

Hpuxnan 7.

JloBecTu, 110 HA BIJIPI3KY [1;2] PIBHSIHHS x* —x—1=0 mae KOPIHb.

JloBeneHHsI.

Hexait f(x)=x*—-x-1. Tak sx f(1)=-1, f(2)=13, 10 PIBHSIHHS x* —x-1=0
Ma€e KOpiHb Ha BIAPI3KY [1;2]. [Mopinumo weit Biapi3ok Ha 10 pIBHUX YaCTUH 1 OOYHMCIUMO
nocmigosuo f(11)=-063...,f(1,2)=-012...,f(1,3)=+055...

3BI1JCH KOPIHb PIBHSHHS MICTUThCS Mixk 1,21 1,3.

Ipuxaan 8.

Po3B’s13aTn HEPIBHICTH x> —3x+2>0.

Po3B’si3aHHS.

Hexaii f(x)=x?—3x+2. Kopensmu piBrsHHs X° —3X+2=0 € uncia X, =1,
X, = 2. Tomy posriasiHemMo mpoMixkkn (—0;1);(1;2);(2;+x).

Ocxkinmekun f(0)=2>0, f(g) = —% <0, f(3)=2>0, 1o pO3B’I3KOM HEPIBHOCTI €

inrepBamu (—o0;1) i (2;+0).

Puc. 9.1 Puc. 9.2
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“f 0 X
Puc. 94
YA
gl
-1l 0 { X

3agaui

9.1. ®irypy ABEHFCD, 300pakeHy Ha pHCYHKY, mepeTuHae mpsma d, ska
napasiesbHa ii OCHOBI.

[
»

A O |

1) BCTaHOBITH 3aJIEKHICTh MiX JOBKHHOIO BiApi3Ka, OTPUMAHOTO B Tepepisi
¢irypu, i BiacTaHHIO X Big BepmuHM g0 mnpsmoi d, skmo AD=OH=4cwm,
EF=AB=2cwm. [ToOyaytite rpadik miei Gpynkiii. Yu Oyae BoHa HEMEPEPBHOIO?

2) BCTaHOBIThH 3aJIeKHICTh MK IJIOIICI0 OCHOBH YacTUHHU (IrypH, siKa JISKUTh
Burie npsimoi d, i BiacranHio X. [loOymyite rpadik ¢ynkmii. Yu Oyne BoHa
HETEPEPBHOIO?

9.2. JloBectu, o (pyHKIIIT HENEPEPBHI:
3x? -2

0?17 B TOYIl Xo=3;
X+

a) y=2x; 6) y=sinx; g) y=
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9.3.

9.4.

9.5.

9.6.

2 2
x® -1 . X®—5x+4 .
2) y= BTOYLI Xo=2; 0) Y=———— BTO4UI xo=2.
x—-1 X“+X-2
JloBecTH, 110 (PYHKIIISI pO3pHBHA B TOUIII Xo; MOOYAyBaTh rpadik QyHKIIII,
AKIIIO:

X+1, x>0 1/x, x#0
a) f(x)=q, 0) f(x)=
X®,  X<0, X =0 0, x=0, x =0

3HaANTH TOYKU PO3pUBY (PYHKIIIT, BCTAHOBUTH X PiJl, 3HAUTH CTPUOKHU (DYHKIIIT B
TOYKax po3puBy 1-ro poay, moOyayBaTu rpadik GyHKIIII:
1/x-1, x<0

) x+2|
a) y=3q(x+1)°, 0<x<2; 6) y= ;
X+2
1-x, 2 < X.
1 X
) Yy=——, e) y=——.
COS X sin X

BcranoButh, un icHy€e 3HaUCHHS TTapaMeTpa a, pu sIKoMy (DYHKIIIsSI HerepepBHa
B TOYIl Xq, AKIIO:

1+ x
— # -1
a) f(x)=91+x
a, X=-1, Xg=-1
2
6) F(x) = ax“+1, x>0
— X, X<0, Xo =0
cosx, x<0

) f(X):{a(x—l), x>0, X, =0

BusHauutu TOUkM po3puBYy (GYyHKLII, MOBEAIHKY (YHKIII B OKOJI TOYLI
po3puBy. 3poOuTH ecki3 rpadika GyHKIIIi B OKOJI TOUKH PO3PUBY:

1 6
a) y=—,; 0) y=———,
1-x X2 —2x—3
3¥+1 . 2% + X2
8) - 2 y 2) = ’
Xc -1 X
2
XS +3X+2 X
0y y=XIEIEZ oy oy X
) Y 2x%2 +X—6 )y 1+ cos X
1
P 1
—_N3—x . _
e) y=43"*+2; €) y——1+2tgx,
3) y:arctgx—_l; K) yzi,
X+1
1) y=1iniX Ly y=(x+ddarcg
X 1-Xx X
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x=1
H) Yy=_————.
arctg(x-1)
9.7. BuKOpPUCTOBYIOYHM BJIACTUBOCTI HEMEPEpPBHUX (DYHKIINA TOBENAITh, 1[0 HACTYIIHI
PIBHSIHHS MAIOTh PO3B’S30K Ha BKa3aHOMY MPOMIKKY:

a) x3+3x+1=0, -1<x<O0;
6) x®-5x+1=0, 1<x<2;
6) sSinXx—-x+1=0, 0<x<ur;
2) x=27%, 0<x<1;

9.8. Po3B’s3aTH HEPIBHOCTI:

4) (x=2)(x+1)(x=5)<0: g) X=2

X+1
1 2 3 Jx -2
6) - < ; 2) >
X+2 X+3 X+2 (x=1)(x+3)

0) X+4<X+46; o) (L+xW1+x%>1-x2.

9.9. Oyukilis BU3HAYCHA HACTYIHHUM YHHOM: SIKIIO X — paIliOHAIbHE YKCJIO, TO
f(x)=0; sxmo x — ippanionansae yucno, To f(x)=x. [Ipu sxux x QyHKIs

<b;

HerepepBHA?
9.10. Jdosectn, mo piBHAHHA x-2° =1 Mae Xoya O OAMH JOJATHIN PpO3B’A30K,
MeEHIIMH 3a 1.
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