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I'pyna b-1

Buima marematuka

Ypoxk 24-25

Tema: HenepepBHicTh QyHKIIII.

Mera:
Hasuanvna — po3KpUTH CYTh TTOHSTTS «HETICPEPBHICTHY, POTISTHYTH HA
MpUKIIaJax 1 rpadikax sK po3pi3HUTH PO3PHUBHU PI3HUX POJIB;
Po3zsusanvra — po3BUHYTH HAaBUYKH CAMOCTIHHOTO HaBYaHHS,
Buxosamu — nocuao4icTh, CAMOCTIHHICT.

Marepiayu 10 YPOKY:
3rigHo 3 o3HaveHHAM, QyHKIIA f (Y) HemepepBHa B TOUMI X,. SAKIIO
Cim Ay = £im| f(x, + Ax) - f(x,)]=0.

v =Lim

Ax—30 Ax—0

ITe 03HAUeHHA PIBHOCHIBHE TakoMy: GyHEIIA f(x) Ha3HBaeTbCA
HeIlePEepPBHOIO B TOUII1 X,. AKIIO

Cim f(x)=f(x,).

X—3Xxp

JInA HenmepepBHOCTL QYHEKINI B TOUI1 v, HEOOXITHO 1 JOCTaTHBO, MO0

flx,=0)=flx, +0)= flx,) . me

flx, —0)=fimf (x) - mira rpasHng dYHKIL:

x—3xp—0

flx, — 0)=Llimf(x) - IpaBa TPaHHLA (PYHKIIII:

x—=x5+0
flx,)- sHauenns ¢yukmii f(x) B Toumi x,.
[Tpu OBbOMY MPHIYCKAEThCA. Mo GyHKNiA f(x) BH3HaYeHa B OKOIi TOUKH &, (Y
TOMY YHCII 1 B CAMIi TOUIIl TOUKH x, ).
Skmo (VHKIIA HeIepepBHA B KOKHIA Toumi JeAkol odaacTi (IHTepBala.
CerMeHTa 1 T. I1.). TO BOHA HEIepepPBHA B II1i 00IaCTi.

Cma maM’ATaTH. MO0 BC1 eIeMeHTapH1 (YHKINI HemepepBHI B 00IacTi iX
BH3HAUSHHA.
SKmo B TOUIN MOPYMIVETBCA YMOBa HEMepPepBHOCTI. TaKa TOUKA HAa3HBAETHCA
TOYKOH PO3PHBY () VHKIIII.
3a3HAaYHMO. IO TOYKH pO3pHBY (VHKIII MOKYTh HalekaTH o0macTi
BH3Ha4YeHHA QYHKII ab0 3HAXOTHTHCA Ha TPaHHIN €] oG1acTL
Krnacugikamia TO90K po3pHBY:
1 SIKmmo f['xﬂ —0:}=f{.‘(n +0)= f(xn]. TO x,- TOUKa YCYBHOTO PO3PHBY
(x, - TOYKa PO3PHBY MEPIIOTO POIY).
2 Sxmo f(x,—0)= f(x, +0). To x, - TOYKa HEYCYBHOTO PO3PHBY. a Pi3HHIA
flx,+0)— f(x,—0) - crpubok dymkuii f(x) B Toumi x, (x, - TOYKAa PO3PHBY
MEPIIOTO POOY).
3 Slxmo xoua 6 omHa 3 TpaHums f(x, +0)7 f(x, —0) He icHye abo
HeCKIHUeHHA. TO Xy — TOUKa PO3PHBY IPYTOro POIY.



[TpH 3HaXOMKEHHI TOYOK PO3PHBY (QVHKIIL HeoOXiTHO KepyBaTHCA TAKHMH
TIOTOAKESHHAMH:
1) eremenTapHa (VHKIIA MOMKE MaTH PO3PHB TUIBKH B Tii Toumil., 1e
BOHA He BH3HAYEHA:
2) Akmo QYHKIIA 3aJaHa KUIBKOMA PI3HHMH aHATITHIYHHMH BHpa3aMH
(popmynTamMu) A7Id PI3HHX IHTEpPBAIIB 3MIHH apTyMeHTY. BOHa MOKe
MATH PO3PHBH IIHINE B THX TOYKAX. I¢ MIHAETHhCA 1i aHATITHUHHHA
BHpa3.

pukaax 1 JocTiIHTH HA HellepepBHICTh QYVHKINI v = 3x° —2x.
Po3p’s3anAs. OYVHKIIA BH3HAYeHA B iHTepBali (—:w) ITokakeMo, moO B
LIBOMY IHTEpBall BOHa HelepepBaHa. /{14 IpOro 3HaiaeMo ljl_l}}] Ay-
Ax.

Uepes Temo. ¥ =3x"—2x" y+Ay=3(x+Ax) —2(x+Ax)
Tomi Ay =3(x+ Ax)’ = 2(x + Av)—(3x* = 2x) = 3{x* + 2x - Av+ (Ax)’ )-

—2x—2-Av—3x" 4+ 2x=06x-Av —2-Ax + 3(Ax)’.
[Tepexomsaun 10 rpaHuni npay  Ax — 0, OLEPAINO:

{im Ay —Ezm((ir Ax -2 .1T+3[&T} ] 6x-0-2.0+3-0=0.
Ax—0

Takum upgoM, £im Ay = 0, a Ile 03Hadae, Mo QYHKIA 1 = 3x° —2x
A —0

HellepepBHa MpH O0yIb-AKOMY CKIHUYSHOMY 3HAUYeHHI Y .
1

IIpukaaa 2 3HaiTH OIHOCTOPOHHI I'PaHHI QVHKII V=€ =

Po3p’a3anaa. CHMBOIITHO BCI l[lpK}"BﬂHHH KOPOTKO MOAHA 3aIIHCATH Tak:
1
1

opH x —1.

Cim v = fim e"*=e =e
x—l— 0 r—1-0

Emn—frme =e =g =l =e = =0
N

OTxe, f(1+0)=0. f(1-0)=+=

Ipuk1ag 3 VeTagoBHTH. 9H QyHKIIE v = 27" HemepepBHOI a00 PO3PHBHOIO
am x=31x=0.
Po3B’ga3aHAA. 3a 03HaUeHHAM (DYHKIII HeNlepepPBHA B TOUI1 X,. AKIIO
flx, +0)= f(x, —0)= f(x, ). [TepesipuMo BHKOHAHHA 1Ii€i YMOBH B JAaHHX TOUKAX.
IIpu x =3 MaeMmo:

1

p(3)=2" =32

-
Cimy=Lim2¥ =23 =2¥ =3/2"° fimy= lim 2
x—33+ |:| x—=3+0 33— 0 x—3-0

VMOBa HellepepPBHOCTI IIPH X = 3 BHKOHYETBCA. OT/KE. B TOUIIL X = 3
(QVHKIA HellepepBHa.  [IpoBeaeMo aHATOTT9HI MipkyBaHHA mpH X — 0: 1(0)=2

1
- | 1/3 3 .
~x 230:2f_ -

—_— 8

HeE IC HVE. 00 IUTeHHA Ha HYJIb HC Mac 3Ha1CHHA.

Cim y=Lim 2¥* =270 =2 =40,

x—+0 x—3+0

’ AT SN 1
limy=_Lim2"™ =27"0=27 = Sy |
x—=0 x—=-0 & + oo




VMOBa HENEPePBHOCTI NPH x=0 He BHKOHYETHCA. OT/KE, B TOULl x =0
(GVHKIIIA po3pHBHA (Mae HECKIHUSHHH PO3PHB).
IIpuknag 4 JocTiIHTH Ha HENEPePBHICTH 1 MoOyIyBaTH rpadik GVHKIII

r—1. gKkmo x < 1.
YTAyPo2, gkmo 1< x <1,
| b AKIIO x > 1
Po3p’si3aHHEA. BHXigHa (QVHKIA He € eleMeHTapHOK. TOMY IO 3aJaHa
KiTbKoMa gopMyrtamu. KokHa 3 pyEEOLl v=-1. y=x"-2. 3 y=1

€ eIleMeHTAPHOIO 1 BH3HAUeHa, a OTKe H HellepepBHA Ha BCIH YHCIOBII ocL

Tomy BHX1THA (VHKIE MOe OVTH HellepepBHOK [HINe B THX TOYKAX, Je
MIHS€TBCH 1i AHATITHIHHAE BHpa3, ToDTO B Toukax y=-1 ¢ xy=1. JocmmKyeMmo
(¢yHKOIO HAa HemepepBHICTE B IHX TOYKAX DBHKOPHCTOBYKOUH O3HAYEHHS,
OHEPKYEMO |

V-1)=(-1-2=1-2=-1

Limy = Lim (x* =2)=-1 3anaHa QVHKIIG HellepepBHA B To9Il Y = —1

P T I o

Limy = fim [x*=2)=-1

L

yl)=1"-2=1-2=-1

Eﬂﬂ = if iml=1 3agaHa (VHKILA pO3PHBHA B To4m1 ¥ =1

tmy= i ~2)=-1

TaxuM 9HHOM, O0IACTIO HeNepepBHOCT1 JaHOI (YHKINI € BCA UHCIOBA BICH,
kpiM ToukH 1=1. ITodbyayemo rpaduk ¢ymkmi Ha mHTepam (—oo:—1) i rpadixom
oyme mpaMa y=-1, Ha BIAPBBKY [—1 : 1] — mapaboma y=x°" -2 1, HapemTi, Ha

HTepBani (1:+ ) — npama y =1(puc. 5.23).

] 1'

¥

JlomaniHe 3aBIaHHS:
3 [osectn, mo QyHEm V' = SI1YHemepepBHa B yciii 00IACTI BHIHAYSHHS.
4 TocainuTH HA HellepepBHICTE 1 o0y ayBaTh rpadik dhyHKIT
o e, mxgo x <0,
- X, ARWO X >10.
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