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Ipumenenue
npouU3800HOU 014
UCC1e008aAHUA
¢pyukuuu na

MOHOMOHRROCMb U
IKCMPEMYMbl



f(x)=tga=k

k — yenoeou koghpuuuenm
npamou (KacameabHoll)

6 moukKe c aﬁcuuccou xO MOIICHO npoeecmu KacamejibHyro, HenapaiiejibHyri ocu ),
! » o
mof (XO) eéblpasricaem ylioeou Koaqb(]muueum KacaméeiibHou, m.ée.

f(x) =k

\ CKOJley k — g Ol , mo eepno pasencm

60 f'(xo) =g
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‘cfma<90° mo k > 0. Ecaua>90°, mo k< ON

ECJlu a= 0°, mo k 0
Kacamenvnasa napannensna ocu OX.
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eopema 1. Ecnu 60 ecex moukax omkpovimozo
npomesicymra X 6blnoansemcs Hepasencmeo f (x)>0
(npuuem pasencmeo f (x)=0 evinoansemcsa 1uuis é
U30TUPOBGAHHBIX MOYKAX), Mo (hynkuusa y= f(x)
go3pacmaem Ha npomerxicymee X.

Teopema 2. Ecnu 60 écex moukax 0mKpoulmozo -
| npomexcymra X évinoansemcsa nepaserncmeo f (x)<0
A (npuuem pasencmeo f(x)=0 evinonnaemcsa nuid 6
U30STUPOBAHHBIX MOYKAX), MO (PyHKuusa y= f(x) yovieae
HA npomerxicymke X.

Teopema 3. Ecitu 60 ecex moukax OmKpblmoz2o
npomexicymka X evinonusaemcs pagerncmeo f (x)=0,mo
Pynukuus y= f(x) nocmosanna na npomexcymee X.




Hpumep: Hceneooeamsv na
MOHOMOHHOCMY PYHKUUIO y=2X"+3X°
L

UccaenoBars GYHKIHUIO HA MOHOTOHHOCTD —
ITO 3HAYUT BBIACHUTH, HA KAKHNX

IPOMEXKYTKAX 00J1aCTH OIpeaeIeHus:
(pyHKIIHS BO3pACTaeT, 2 HAa KAKUX — YObIBaeET.
Coriacno TeopemaM 1 1 2, 310 CBA3aHO CO
3HAKOM NPOU3BOJHOM.




f (x)=6x°+6x=6x (x+1)

f(x) 4 B B 11

—.—0—>
f(x) ~ -1 TSAl RS 4 "

Ecau ¢pynkuusn nenpepviena ne moavko Ha
OMKPLIMOM RPOMENCYMKe, HO U 8 €20 KOHUEBbIX
moukax (UMeHHO maK 00cmoum 0e10 0715 3a0aAHHOU
(ynkuuu), sImu KoHuegvle MoOUKU BKIAIOUAIOM 8
NPOMENHCYMOK MOHOMOHHOCMU (DYHKUUU.

Omeent: ¢pynkuus eospacmaem x€(-; - 1,
_[0;+x), pynkyun yovieaem x€|[-1 ; 0f
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OUKU IKCMpemyma pyHxuu

> U UX HAxoMicoeHUue
A Paccmompum zpapux gpynxyuu y=2x>+3x"-1

-

oy Ha zpagpuke 0se ynuxanvnvie mouxu: (-1;0) u (0;-1). B amux
moukKax:

~ 1) npoucxooum uzmenenue xapakmepa MOHOMOHHOCHU
ynkyuu;
g >2) KacameivHnasn K cpaguxy ¢ynkuuu napainenvna ocu X (uiu
0 X coenaodaem ¢ ocvio X), m.e. RPOU3B00HAA PYyHKUUU 6
Kaxcooil u3 yKa3anHulX mo4eK pasna Hynio;

- 3) f(-1) — nauboabuee 3nauenue hynkuuu, Ho He 60 6cell
oobnacmu onpeoeneHus, a no CPA6HEHUI) CO 3HAUCHUAMU
(pyHKuuU U3 HeKOmopoIl OKpecmHocmu mouku x = - 1.
Taxouce f(0) — naumenvuiee 3nauenue Yynkuuu 6
oKpecmuocmu mouxku x=0




npedeseHue 1. ToYKy x=x, Ha3biearom
moYKou MuHuUMyma pyHkuuu y = f(x), ecnu y
amou moYKuU cyujecmeyem OKpecmHoOCMmb,
0J1s1 8Cex mo4YeK komopou (kpome caMol
MOYKU X=X,) 8bIN0JIHIemcsi HepageHcmeo

f(x)>1(x,).

|Onpedenerue 2. Touky x=x, Hazblearom
moYkKou Makcumyma ¢pyHkyuu y = f(x), ecnu y f
amou moykKu cyujecmeyem OoKpecmHocmab,

OJ1s1 8CeX mMo4YyeK Komopou (kpome camoll
MOYKU X=X,) 8bIMOJIHsIeMCsi HepPageHCcImeo

f(x)<f(x,).




IHauenue MAKCUMYMA U
MUHUMYMA 0003Hauaromcsa:

y. .y . COOMEEHMCMBEHHO.
BHUMAHUE!!!

TobKO HEe MyTaTh C HANOOJABINUM (MJIM
HANMEHbINNM ) 3HAUeHueM (PYHKIIMU BO
Bcell paccMaTpuBaeMoun 00J1acTu
omnpeaeJdeHusd, 3T 3HaYeHUA B
OKPECTHOCTH HEKOTOPOU TOUYKH X,
ABJAIOTCA HANO0OJAbIINMU (1IN

Touxku munumyma u MMM&H&MMH)Mmmm — mouKu

IKCmpemyma (0m JamuHCcKo20 cio6a extremum —
N\ «KpaunHuuy)
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eopema 4. Ecnu pynkuua y = f(x) umeem

IKCIPEMYM 8 MOUKEe X=X , N0 IMOU MOYKe
NPOU3600HAA JIUOO PABHA HYIO, THOO HE
cyuiecmeyem.

Buympennue mouxu oonacmu onpeoenenus
¢pynukuuu, 6 Komopwix npou3eo0Han Pyukyuu

PasHa HYJ10, HA3BIEAIOM CINAUHOHAPDHBIMU, A
BHYMPEHHUE MOYKU 00]1aCmU ONnpeoe1eHusd

¢dynkuuu, 6 Komopwvix pynkuus nenpepovléna, Hoyf
NPoOU3800HAA HE CYULeCMBYent — KPUMUYEeCKUMU




Lot PeMA D (oocmamounvie yeunosun yxcmpemyma). {1yCME
pyHkyus y = f(x) HenpepbieHa Ha npomMexymke X u
uMeem eHympu rpPoMexymka cmayuoHapHYro unu
Kpumu4eckyro mo4ky x=x,. Toaoa:

1) Ecnu y amou mo4ku cywecmeyem makasi
OKpPecmHoOCMb, 8 KOmopou Npu X<X,, ebINoaHsemcsy
HepaseHcmeo f(x)<0, npu X>X , — HEPABEHCMEO £ (x)>0,
Mo X=X, — MOYKa Munumyma Qynxuyuu y=f(x);

2) Ecau y amou mouku cyuiecmeyem maxasi OKpecmHocmo, 6
KOMopou npu xX<Xx, 6bINOIHAEMCA HEPAGEHCME0 fi(x) >0, a
npu X>x, — HepaseHcmeo £ (x)<0, mo X=X, — MO4Ka
maxkcumyma pyukuuu y=f(x);

3) Ecnu y amoiu mouku cyuiecmeyem maxas OKpecmHoCmb,
Ymo 6 Hell U C1eea u Cnpaea om movKu X, 3HaKu

0
@/oweoduoﬁ O0UNHAKOBBL, MO 6 MOYKE X, IKCIPEeMYMa ;
\ /

9’ i
Lo \
Vi) """’z’a‘.)/
- 3
H

0

<




s 3anomunanusnll!

IJKCcmpeMyma Hem

+
o o o et e

IJKCcmpemMyma Hem

. » 5
~ N - N ™ - "
\ . . ~ -~



~flIpumep:HauT TOUYKH IKCTPpEeMyMa QYHKIIUHA
y=3x* - 16x> + 24x* - 11.
| Pewenue: naiioem npou3eo00Hy0 OaHHOU
ynkuuu: y'=12x> — 48x° + 48x.
Haudem cmayuoHapHbIe MOYKU:
12x° — 48x? + 48x=0
12x(x? — 4x + 4)=0
12x(x — 2)?=0
! lMpou3eoOHasi obpawaemcsi 8 HYI1b 8
| moy4kKkax x=0 u x=2
| S3saslissssaRass sHREEATRAT
3HaYyum, x=0 — mo4yka MUHUMYMa.

Omeem: y. . =~11.
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Anzopumm uccieoosanus HenpepuléHOU PyHKUUU
y=f(x) Ha MOHOMOHHOCHLL U IKCHLPDEMYMBbL:

Haitmu npouzeoonyr f(x).

Haiimu cmayuonapnwie (f1(x)=0) u kpumuueckue
(f(x) ne cywecmeyem) mouku Qynxkyuu y=f(x).
Ommemums cmayuonapusvle U KpumudecKue
MOYKU HA YUCTI080U NPAMOTL U ONPEOeTUmn

3HAKU NPOU3BOOHOU HA NOTYYUBUIUXCA
NPOMeENHCYmKax.

Ha ocnosanuu meopem 1, 2, u 5 coeramsv 66160001
0 MOHOMOHHOCHU (DYHKUUU U O ee MOYKAX
IKCmpemyma.




Hpumep: UccaenoBarb GPyHKIIUIO

x*+16
y: >
X

HA MOHOTOHHOCTb U 3KCTPEMYMBbI




a pUCYHKe u300pakeH rpapuk pynkuuu y=1(x), onpeaeseHHS
Ha uHTepBaJe (- 8; 3). OnpeaeJauTb KOJUYECTBO IEJbIX TOYEK, B
KOTOPBIX NPOM3BOAHAA QYHKIMM OTPUIATEIbHA

| | d
ly_j:f(x)'
—{8 L] [ x
! % 0 3




O1BeT: 4




#A pucyHke u3o0paxkeH rpaguk npou3BOAHON (PyHKUUU Y=
dDIpeneJeHHON Ha uHTepBaJie ( - 75 5). Hailru ToUKy IKCTpEeMyma
(pyHkuuu Ha oTpe3ke [-6; 4]

Ya
Yi=f'(x) 5




-3

O1BeT




#A pucyHke u3o0paxkeH rpaguk npou3BOAHON (PyHKUUU Y=
onpeaejaeHHoON Ha uHTepBaJe (- 3; 8). HalTu KoJIHYECTBO TOUYEK
MaKCUMyMa (PYHKIMHU HA oTpe3ke [- 25 7]

YA
y=f )
—‘3 -—1 X
4= % >
. 0 8







fa pricyHKe u300paskeH rpaduk npou3BoAHOM QYHKIUHU Y=
onpeneJeHHOU HAa uHTepBaJe ( - 3; 8). HailTu npomMexKyTKH
yobiBaHua pyHkuuu. B oTBeTE YKAa3aTh CyMMY LI€JbIX TOUYEK,
BXOJSIIIMX B 3TH IIPOMEKYTKH

Y5







a pPUCYHKe M300pakeH rpa¢uk nNpou3BOAHON (PyHKIIUU
y=1(x), onpeaesennou na uHrepsaJe ( - 11; 3). Haurn
POMeKYTKH Bo3pacTaHus GyHkuuu. B oTBeTe ykazarb
JJIMHY HAHO00JIbIIEro U3 HUX

)\ 7\
Yi=1If"(x)
S “11 T X
$ : 4 >
0 3




O1BeT: 6




Paooma ¢ yueonukom:
Ne30.12, 30.13, 30.26

Jlomawnee 3a0anue:
Ne30.03, 30.12, 30.13, 30.26
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