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Buima maremartuka

Ypoxk 46

Tema: HenepepBHicTh QyHKIIIT.

Marepiayu 10 YPOKY:
3rizHo 3 o3HaYeHHAM. GpyHEKIiA [ (x) HETIepepBHA B TOMII . AKIIO
bim Av = Lim| £ (x, + Av) = f(x,)]=0.
ITe 03HAaYeHHA PIBHOCHIbHE TaKOMY: (DyHKIIA [(x) Ha3HBa€ThCA

HEMCPCPBHOK B TOYIIL X, . AKOITO

Cim fx)= flx, ).

XXy

JI1A HemepepBHOCT1 (PYHKIIL B TOUN1 x, HEOOXLTHO 1 JOCTAaTHBO. MO0

flxg—0)= flx, +0)= flx,) . me

f(x,—0)= timf (x) - niBa rpanHIA QYHKIIL:

x—xy—0

fla, — 0) = fimf (x) - npasa rpaHHLA (VHKIIIL

x—=x,+0
fx,)- sHauenna ¢ynkuii f(x) B Toumi x,.
[IpH IBOMY HPHITYCKA€ThCA, Mo (yHKNiA f(x) BH3HaYeHa B OKOIi TOUKH &, (¥
TOMY YHCITI 1 B CaMiHl TOYIIl TOYKH x, ).
JAxmo (VHKIIA HeNepepBHa B KOKHIA Toumi aeAkoi obmacTi (iHTepBaa.
CerMeHTa 1 T. I1.), TO BOHa HelepepBHa B i o61acTi.
Cmia maM’ATaTH. MO BC1 eleMeHTapHi (DYVHKII HemepepBHI B 001acTi IX
BH3HAUCHHA.
Axmo B TOUI MOPYHIVETBCA YMOBa HelepepPBHOCTI, TaKa TOYKA HA3HBAETHCA
TOUKOH PO3PHBY (PVHKIIII.
3a3HaYAMO, MO0 TOYKH PO3pPHBY OVHKIII MOXKYTh HaldekaTH 007acTi
BH3HaYeHHA (QOVHKII a00 3HAXOOHTHCA Ha TPAHHI i€l 00IaCTLL
Knacudikaris To1ok po3pHBY:
1 Axmo f(x,—0)= flx, +0)= f(x,). To x,- TouKa YCYBHOTO DO3PHBY
(x, - TOYKA PO3PHBY MEPIIOTO POIY).
2 dxmo f(x,—0)= f(x, +0). To x, - TOYKa HEYCYBHOTO PO3PHBY. a PI3HHIA
flx,+0)= f(x,~0) - cTpuGok ¢ymEmii f(x) B Toumi x, (x, - TOUKa PO3PHBY
MEPIIOrO POOY).
3 Sxmo xo4a 6 oxHa 3 rparums f(x, +0)i f(x, —0) He icHye abo
HeCKIHUeHHa, TO Xy — TOUKA PO3PHBY IPYTOTO POIY.
[Ipn 3HAXOMKEHHI TOYOK PO3PHBY (YHKII HeoOXITHO KepyBaTHCA TaKHMH
MOTOKEHHAMH
1) ememenTapHa (QYHKIIA MOKE MATH PO3PHB TUIBKH B TiH TOWII. Oe
BOHA He BH3HAUCHA:
2) AKkmo (QVHKOLL 3aJaHa KUTBKOMAa PI3HHMH aHaTITHIHHMH BHpa3aMH
(popmyaamMu) A4 PI3HHX 1HTEPBAIIB 3MIHH apryMeHTY. BOHA MOKeE
MaTH PO3PHBH IHIIE B THX TOUKaX. J¢ MIHAETBCA 1i aHATITHIHHH
BHpa3.



IIpukaax 1 JocTiTaTH Ha HellepepBHICTh QVHKIIO V= 3x~ —2x.

Po3p’a3anns. OYHKIIA BH3HAYeHa B iHTepBali (— o : %) ITokakeMo. IO B

IBOMY 1HTEpBall BOHA HellepepBaHa. /{14 Iboro 3HaHIeMO 11'1_1}}] Ay~
Ao

Uepes Te mo, v =3x"—2x" y+Ay=3(x+Ax) —2(x+Ax)

Tomi Ay = 3(x+Ax) —2(x+ Ax)—(3x* = 2x)=3(x> + 2x - Av + (Ax)’ ]—

—2x—2-Ax—3x" +2x=6x-Ax —2-Ax + 3(Ax)".
[Tepexoaq4n 10 TpaHHIi mpH  Ax — 0, ONCPIIMO:

fim Ay —{Im[(ir Av-2- jnr+3[,£w} ] 6x-0-2-0+3-0=0.
Ax—0

TakHM TIHHOM. Ema: Ay = 0. a e o3Havae, mo GyHKMIA ¥ = 3x° —2x
Ax—y

HellepepBHa NMpH 0YIb-AKOMY CKIHUEHOMY 3HAUeHHI Y .
1

IIpukaax 2 3HaATH OAHOCTOPOHHI IPAHAII QYHKIN v =€ "™ mpH x —1.

Po3B’a3anaga. CHMBOIITHO BC1 l[lpIC_‘."BEIHHH KOPOTEO MOMXHA 3allHCATH Tak.

1 L 1

= _ 110 o ]
Cimy = Lim e =e J— ™ =™ = 4o
PERI I e
! 1 1 |
1-(1+0 — ) —
limy=Llime™ =™V =gl el =™ ==
x—31+0 +iom

x—l+ +0
OTxe. f(1+0)=0, f(1-0)=+=
IIpukaag 3 VCTaHOBHTH, IH QYHKIILA
o x=3 1x=0.
Po3B’s3aHHA. 32 03HAUeHHAM QVHKIIL HeTlepepBHA B TOUIL X, . AKIIO
flx, +0)= flx, —0)= f(x,). [TepeBipuMo BHKOHAHHA 1Iici YMOBH B JaHHX TOUKAX.

CI
IIpH x=3 MaeMo:
)=z =42

1 1 1
= 3 T ~T0 _ Al .
Cim y={Lim 2¥ =270 =2% =42 fimy= lim 2* =230 =2¥" =32
a3+ C' x—3+0 ¥=3-0 x—3-0
VMOBa HeIlepPepPBHOCTI IPH X = 3 BHKOHYETHCA, OT/KE. B TOUIL X = 3
—_ =l

(yHKILIiA HemepepBHa.  IIpoBedeMo aHATOTIYHI MipKyBaHHA mpH X — 0:1(0)=2

He IC HVE. 00 IUIeHHA Ha HYJIB HC MAt 'SHB‘E{EHI-{H.

Cim v=Lim 2¥* =2% =27 =4
x—+0 x—=+0

v =2% HemepepBHOI a0 PO3PHBHOIO

1

1

. . — — 1 1
limy=Lim2"=2"=2"=—=-—"—=0.
a0 30 2 + oo

VMOBa HENepepBHOCTI HNPH y=0 HE BHKOHYETBCA. OT/KE, B TOUOl x=0

(GVHKIIA po3pHBHA (Ma€ HECKIHUEHHH PO3PHB).
IIpuknag 4 JocTiIHTH Ha HENEPEePBHICTE 1 Mo0yayBaTH rpadik GVHKII
(-1 gKkmo x < 1.
Y=4y*-2.  gxkmo 1=y <1,
L = AKITO x > 1
Po3p’si3aHHEs. BHXiTHa (QVHKIIA He € eleMeHTapHOK. TOMY IO 3ajJaHa

KiTbKOMa (opmyTami. KoxkHa 3 pyHEI v =-1. y=x ioy=1



€ eIeMeHTaPHOIO 1 BH3HAYSHA, a OTXe H HellepepBHA HA BC1H YHCIOBIHA OClL.

ToMmy BHX1OHA (VHKIIA MOxe OYVTH HellepepBHOK [HINe B THX TodYKax, Je
MIHS€TBCH 1i AHAMITHIHHAE BHpa3, ToDTO B Toukax y=-1 ¢ x=1. JlocmmKyeMo
¢yHKIF0O HA HeNepepBHICTP B IHX TOYKAX BHKOPHCTOBYHOUH O3HAYeHHA,
ONePEKYEMO

W=1)=(-1)-2=1-2=-1

fimy = fim (x* —2)=-1 3anana QVHKIIM HelepepBHA B To4Il Y = —1

res130 T—=]+

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

A,

y1)=1"-2=1-2=-1

Limy = E;"{r.rn 1=1 3amaHa (VHKINA pO3pHBHA B TOo9Mm1 ¥ =1
r—1+ s

Limy = £im (x* =2)=-1

=11 r—1-0
TaxuM THHOM, 00TAcTI0 HeNepepBHOCTI JaHOI (QVHKINI € Bcg YHCIOBA BICH,
KpiM ToukH 1=1. ITodymyemo rpaduk ¢ymkmi Ha mTepBam (—oo:—1) il rpadxom

Oyde mpaMa y=-1, Ha BUAPI3KY [—1:]] — mapaboma y=x° —2 1, HapemTi, Ha
HTepBani (1:+ =) — npama v =1(puc. 5.23).
‘1. ]_l“— _______ ;#
1 0 1 x

JlomaniHe 3aBIaHHS:

1 3nafiTH onHOCTOPOHH! IpaHHII PVHKIT f(x)= ! — TIIpH x —0_
5+3

Bigmosine: f(+0)=0; f(-0)=1/5.

x:,ﬁx:-:;ox-::l

2 Smamn [3+0) 1 /3~0), mamo J}={Jc+|:5 AN X 23

Bizmosims: f(3+0)= f(3-0)=9.
3 oBecTw, mo QVHKIA V =SINXHenepepBHA B yeiif 001acTi BH3HAYEHHS.
4 ocIiIHTH Ha HellepepBHICTE 1 oOyAyBaTH rpadik QyHKII

e, mayo x <0,

- X, Axuo x 2 0.

Bignosige: ¥ = 0 — TOUKAa pPO3PHBY HepIIOrC PoLy.
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