IlpuMeHeHne MPONU3BOTHOU
JIJIA UCCJICIOBAHUS (PYHKIIUH
HA MOHOTOHHOCTb U 3KCTPEMYMBbI



1.

IHoBTOpHUM.

Dynxkuua f(X) Ha3pIBaeTCA BO3pacTalied HA HEKOTOPOM
NPOMEKYTKe, eCJIn

HA 32/IAHHOM NMPOMEKYTKe 00JIbIIeMYy 3HAYCHHI0 ApIT'YMEHTA
COOTBETCTBYET 0oJiblliee 3HAYEHUE (PDYHKIIMH, A MEHbILIEMY
3HAYCHHIO APT'YMEHTA COOTBETCTBYET MEHbIIIee 3HAUYEHU e

(pyHKIMN.

Dyukuua f(x) Ha3bIBaeTCs YObIBAKOIIEH HA HEKOTOPOM
IPOMEKYTKeE, eCJIn

Ha 3aIaHHOM IMMPOMCEKYTKCE 6OJII)IIIGMy SHAYCHHUIO apryMmcHTa
COOTBETCTBYCT MCHBIIEC 3HAYCHUC (l)yHKIII/II/I, a4 MCHBIICMY
SHAYCHHUIO APryMmecHTa COOTBECTCTBYCT 0o0JIblIIEE 3HAYEHHE

(pyHKIMN.



3. Kak nanpasien rpagux

BO3pacTamien
GyHkuuun?
A
y Yy

<

A

BriBoa.

)

X

4. llox KakuMm yriioMm K
MOJIOKUTEJIHbHOMY HAIIPABJIECHH K
0CH 20CIUCC PACIOJIONKEHA
KacareJbHas K rpaguky?

S. Kakou 3HaK uMeeT yIJIOBOH
KO3 PUIHEHT KacaTeJbHON K
rpaguky J1aHHOW PyHKIUU?

6. Kakoi 3HaK MMeeT MPOU3BOIHAS JAHHOU
(YHKIMHU HA 32aJaHHOM IIPOMEKYTKe?

Ecan Ha 3aJaHHOM NPoMeKyTKe GYHKIIHsI BO3PACTaeT, TO

IIPOU3BOAHANA HA 3TOM IIPOMCECKYTKE I10JI0KUTC/IbHA.

EcJii Ha 3aJaHHOM IIPOMEKYTKe IPOU3BOAHAS
OGparHo. MOIOKUTEIbHA, TO (PYHKIHS HA ITOM NPOMEKYTKe
BO3pacTaer.



7. Kak HanpasJieH rpapux g Ilox kakum yriiom K

yobiBawumend Gynkuuu? MOJIOKUTEIHLHOMY HAIPABJICHUK
0CH 20CIUCC PACIOJIONKEHA
y | KacareJbHas K rpaguky?
N
\ 9. Kakoii 3HaK uMeeT yriioBoi
NN N K03(GUIHEHT KacaTeJbHOH K

0 \ X rpaguky A1aHHO# QyHKIMN?

10. Kaxoi 3HaK ©UMeeT NPOU3BOAHAA JAHHOH
(YHKIMHU HA 32aJaHHOM IIPOMEKYTKe?

Ecjiv Ha 3aJaHHOM NPOMexKyTKe PYHKIMA YObIBAET, TO

BriBoa.
NMPOM3BOAHAS HA 3TOM IPOMEKYTKE OTPUIIATE/IbHA.

Eciin Ha 3aIaHHOM NPOMEKYTKe MPOU3BOTHAS
OGparHo. OTPULATEIBbHA, TO (PYHKIHS HA ITOM IIPOMEKYTKeE
yObIBaeET.



UccaenoBarb GQYHKIUIO HA MOHOTOHHOCTDH — 3TO 3HAYUT BBIACHUTH, HA KAKHX
MPOMEKYTKAX 00/1acTH onpenejaeHuss GyHKIUSA BO3PACTACT, HA KAKUX — YObIBaeT.

IIpumep 1. Uccnenosars GyHKIMIO ¥ = 2x> + 3x> — 1 Ha MOHOTOHHOCTE .
1. Haiinem npon3BOAHYIO JaHHOW (DYHKIMU. V> =6x* + 6x
2. HaiizieM Hy/M IIPOM3BOIHOIA. 6x> + 6x =0

3. HaneceM ux Ha YHUCIOBYIO MIPAMYIO. _ + y'

_|_
4. HarineM 3HaK NIpOU3BOJHOMN HA * s
KQXJIOM ITPOMEKYTKE.

5. Onpenenum noBeAcHUE QYHKIIMUA HA KaXJI0M IPOMEKYTKE.

@DyHKIUA BO3pACTAET Ha IIPOMEXYTKAX (—oo; —1]u [0; +o0).

dynknus yobBaeT Ha npomexyTtke [—1; 0].

Xapakrepucruka to4ek x =-1, x =0.
B Toukax x =- 1, X = 0 MEHSIE€TCSI MOHOTOHHOCTbH (DyHKIIHH.
KacarenbHas k rpaduky QyHKIIMK B 3TUX TOYKax MapasuienabHa ocu OX.

[Ipou3BojHAsE B 3TUX TOYKAX PaBHA HYIIIO.



BayTpeHnHue Touku 00acTu onpeaeacHuss GyHKInM, B KOTopbix f (x) = 0, Ha3pIBatOTCS

CTAMOHAPHBIMH.
x =- 1, x = 0 — cTanqnuoHapHbIE TOYKHU

Touky X =X, B KOTOPOii JaHHAs (DYHKIHS IEPEXOUT C BO3PACTAHUS Ha N _ + Y
yObIBaHUE, a TPOU3BOIHAS JAHHOW (DYHKIIUU MEPEXOAUT C «1+» Ha «-», ] e > X
Ha3bIBAIOT TOYKON MAaKCHMyMa (X ), a 3HaYCHUE (PYHKIMH B OTOM TOUKE / 1~ 0_ 7 y
Ha3bIBAIOT MAKCUMAJIbHBIM 3HaquneM bynkuum (y__ ). X max Xmin

max

Touky X =X, B KOTOPO¥l IaHHAs (DyHKIHS IEPEXOUT C YOBIBAaHHUSI HA BO3PACTAHME, &
POU3BOIHASL JTAHHON (DYHKIIUH MEPEXOAUT C «-» HA «» , HA3BIBAIOT

TOYKOW MaKkcuMyMma (X . ), a 3HauCHHE (QDYHKIMHU B 5TOW TOYKE HA3BIBAIOT MAKCHMAJIbHBIM
3HaYeHHeM pyHkuuu (y . ).

Toukn MakCUMyMa U MUHUMYMa Ha3bIBalOT TOYKAMM IKCTPEMYMAa, a 3HaUCHHUE ITPOU3BOJHON B
ATUX TOYKAX — IKCTPeMyMaMHu (PyHKIIMH.

[Ipumep 2.  Haiitu touxu sxcrpemyma GyHkuun y = 3x* — 16x° + 24x* — 11 u HaiiTu 3Ha4YCHNE

(YHKIIUY B 3TUX TOUYKaX. N Y

e e > Touky, B KOTOpOH
~.0_— 2_— IPOU3BOIHAS TaHHOM

V= 12x> — 48x* + 48x

> __ 2
Y7 =12x(x" —4x +4) X . M (QYHKIUH HE MEHSIET
V' =12x(x -2)* 3HaK , Ha3bIBAIOT
X . =0 y . =y(0)=-11 .
12x(x -2)>=0 min min TOYKOM neperunoda.

x=0nux=2 Orger: x . =0,y . =—11



Paccmotpum rpadguk HEKOTOPOil (yHKITUH.
MoOKHO JIM IPOBECTH KACATEJIbHYIO K rpapuKy (PyHKIIMHU B TOUKAX X =-1; x =17

Yemy paBHA IPOU3BOAHAS B 3aJTaHHBIX TOYKAX? YV (-D)=y (1)=0

Y A
Mo3KHO JIK IPOBECTH KACATEIbHYIO K

rpagpuky GyHKUMH B TOYKAX X = -2; X = 0;

A~ x =37
| \1 | / | \ N | /I CyuecTByeT JiM POU3BOHAS TAHHOU
| | 01 | I\él/ | X (GyHKIUU B 3aIAaHHBIX TOYKAX?
1

BHyTpeHHHE TOUKK 00JIACTH ONPEAECTICHUS
(PyHKIIMH, B KOTOPBIX TPOU3BOIHAS HE
CYIIECTBYET, HA3bIBAKOTCSI KPUTHYECKUMHU.

IIpuMeps! rpapukoB PyHKUMH, MMCIOLIUX KPUTHYECKHE TOYKHU

KpI/ITI/I‘IGCKI/Ie TOYKHU TaK K€ KaK U
CTalMOHAPHBIC HA3BIBAKOTCS TOYKAMH

A
y y A IKCTPEeMymMma.
0 > /-\0 ™ > Ecau QpyHKIHMA B JAHHOW TOUKE UMeeT
X \ X IKCTPEMYM, TO POU3BOAHAA B 3TOM TOUYKe JIU0O
He CyLIeCTBYeET, JIM00 paBHA HYJIK.




JlocTaTouHbIE YCJIOBHS IKCTPEMyMaA.

Ilycro pynknus y = f(X) HempepbIBHA HA HEKOTOPOM NPOMEKYTKe U UMeeT BHYTPH
MPOMEKYTKA TOUKY IKcTpeMyma X = X . Toraa:

- X 4
e > X
a) X = X, - TOYKa MUHUMYMa, E€CJIM B HEel TaHHAst (PyHKIHS \X . —
NEePEXOUT C YObIBAHUS HA BO3pACTAHUE, a TPOU3BOIHAS -
TAHHOUW (DYHKIIUU MEPEXOAUT C «-» Ha «T». + X, -
e > o
. / e \
0) X = X, - TOYKa MAKCUMYMa, CCIIU B HEH JaHHAas QyHKIHSI e
NEePEXOUT C BO3pacTaHus Ha yObIBAaHUE, a TPOU3BOIHAS
JTaHHOU (byHKuHI/I MIEPEXOOUT C «1» Ha «-». + X0 +
X

>

—

B) B TOYKE X = X, OKCTPEMYMa HET, €CJIH 10 00€ CTOPOHBI Oxcrpemyma HeT, Touka mepernoa

OT 3TOW TOYKH (PYHKIMS HE MEHSIET MOHOTOHHOCTb, a I
MIPOM3BOIHASL UMEET OJIMHAKOBBIN 3HAK.

\ \X

DKCTpeMyMa HeT, TOUKa neperuoa



