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[image: image2.png]AoCTaTouHOE YCAOBME BO3PACTaHMs (yObIBaHHS) GyHKLUK

JlocTaTouroe yciosHe Bospactamns gy, Ecin B kas1oi Touke
unrepsana (a; b) f'(x)>0, 7o dysxuus y=f(x) sospactaer ma sTom
unTepsae (puc. 70, a).

JlocrarouHoe yeioBue yopiBamis ymimu. ECau B kaxol Touke HH-
eppana (a; b) f(x)<0,70 dyrKmEA y=f(x) yorBaeT Ha osToM HHTepBATE
(puc. 70, 6).

‘Heo6X0AMMOe 1 JOCTATOUHO® YCA0BHE HOCTOAHCTBA By HKIH. DYHK-
wun f(x) moctomuHa Ha wTepsate (43 b) TOTAA U TONEKO TOAA, KOFAA
/() =0 B Kol TouKe sroro uHTepBaNA (DHC. 70, 6).

0°<a<90° 90°<a<180°
a 3 o
Puc. 70




[image: image3.png]DKCTPEMyMbl (MAKCHMYMbi 1 MUHWMYMbI) YHKUMM

Touxka maxcimyma

Touka ¥, HAGHBAETCH MOY-
kol Maxcumyma (roxansuozo
maxcumyma) pyrkmmn y=1(x),
eca HalljleTes TAKAs OKDECTHOCTS
TOURM X, , UTO AN BCEX X U3 OTOK
OKPECTHOCTH BHIIONHSETCS YCIOBHE

1) >1(x)

X, — TOWKA MAKCUMyMa DYHK-

e f(x); flx) — macnmym
Gymxunn f(x).
Hanpumep, x=0 sBisercs

TouKkoit MakcAMYMa A QR
2
y=—af u y=-|x|.

Touka MUERMYMA

Touka x, HassiBaeTC mouKoil
MUNIINYMA (LOKATROZ0 MUNLIY-
ma) dynxmun y=f(x), ecmu Hair
ReTCA TaKas OKPECTHOCTh TOUKH Xy,
WTO /115 BeeX X M OTOM OKpeCTROCTH
BEImonHAeTCs yexonue f(x,) < f(x)

X, — TOuKA MEHEMYMa BYHE-

wme f(x); flx) — wmmmmys
oyaxman 1(x).
Hanpumep, x=0 ssasercsa

TOYKOH MMHMMYyMa AMA QyHKIu
y=x uy=|z|.





[image: image4.png]‘TOUKH MAKCHMYMA 1 TOYKH MUHAMYMA HASHIBAIOTCS MOYKAMU IKCMmPe-
HYMa; 0BOTHANAIOTCS TAK: Ty » Xy

‘BHaueRus QYHKINH B TOTKAX MUKHMYMa I MAKCHMYMA HAGHBAIOTCS
SKCMPEMYMAMIU GYNICYULL, OBOTHRTRIOTOR TAK: Yoy » Uimae HIH Fo » Frg

Heobxoaumoe ycAoBue aKCTpeMyma (Teopema Pepma)
Eean x, — Touka sxcrpemyMa dyrKumE y={(x), T0 B OTOl TOUKE
NPOMBBOHAR PABHA HY.TIO KK He CYIIecTBYeT (reopeMa DepMa).
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0
%y=x Ol y=lxt* / *
7(0)=0,z=0 — | f/(0) —mecyme- | 7(0)=0, no x=0
rouka oxerpeMyma | eTeyer, x=0 — Tou- |He aBAseTcs Touxol

Ka SKCTpeMyMa SKCTpeMyMa




	[image: image6.png]AocTatouHble YCAOBMS IKCTPEMyMa
Ecan dyukuus y= f(x) HepepLIBHAS B TOUKE X, W IPOM3BOAHAS
() nomensier snax B 70l TouKe, To X, — Touka IKCTPeMyMA GYHKIMH

y=f(x)-

Eomn 5 towce 7, anax 1/(x) Boma b roue %, anax 7/(x)
HMIMEHSIETCS C «+» HA ¢—», TO M3MeHSETCH ¢ ¢—» Ha «+», TO
 — ToTKa MacMyNa %, — Tota My

Cxema MCCACAOBaHHA GyHKLMU Ha
MOHOTOHHOCTb M 3KCTPEMyMbl

1. Haikry 0671aCTh ONpefe/ienis M HHTEPBANE, Ha KOTOPEIX QYHKIHS
HenpepsiBia.

2. HailTi pouasonryio.

3. HaiiTi KpUTHUecKKe TOUKH, T. €. BHYTPOHHIe TOYKH OBNIACTH OIpe-
Je/leHis, B KOTOPHIX NPOMIBOAHAS (GYHKIIH PABHA HYIO WIH He cy-
mecrsyer. .

4. OGO3HAMHTS KDHTHeCKHE TOUKH Ha 06/IACTH ONpe/CNeHNS, HAMTH SHAK
"TPOMBBOAHOM W XapAKTED NOBe/eHHS BYHKINN Ha KasK/IOM H3 MHTEPBa-
JI0B, HA KOTOPEIe KPUTHYeCKHE TOUKH PAAGHBAIOT 061ACTS ONPeACIICHIA.

5. ONpe/eIITS OTHOCHTEHHO KaiA0H KPHTHHECKOH TOUKH, SBIATCS A OFHA
TOKOli MAKCIMYM®, MUFIMYMA HJTH He SBISIeTCS, TOTKOM SKCTPeMYME.

6. BAITHCATS DESYIBTAT HCCIIE/OBAHNS (YHKIMA: IPOMEHYTKM MOHOTOH-
HOCTH H SKCTDEMYMEL.

Ipunep. Mcenenonars GyHKImio Y=’
cTpeMyMbi.

Peusenue

D(y)=R.Pynxuus renpepuiia 5a R.

¥ =(x*-42°) =42’ -12x* = 4x*(x-3).

#~4x° Ha MOHOTOHHOCTS M BK-





[image: image7.png]Haxozmm kpurndeckue touku: D(y’)= 0, 4x*(x-38)=0, x=0
nan x=3.
HaHOCHM KPHTHUeCKHe TOTKK Ha KOOPAMHATHYIO IpAMyIo (puc. 71)

H ONpeAesieN JRaK MPOMABOAHO 1 XAPAKTep HOBEAEHIs BYHKI

\ 0 \ 3 /" x

(Buakamu v 1 /' cooTBeTCTBEHHO 0603HAYAIOT YOLIBAHME I BOSPAC-
Tanye hyHKIIIL)

Virax, yHKIms yOBIBAET 58 NPOMesKYTKe (—oo; 3), BospacTaeT Ha 1po-
MexxyTke (3; +e0); x=3 — TouKa MUHUMYMa Y, =3' —4-8' =—27.

Omeem. @ynKIws yOLBaeT Ha MPOMesKYTKe (~oo; 3), Bospactaer Ha
TpomesxyTKe (3; +20); %, =8, Yy, ==27 .

CxeMa HaXOKACHMS HanBOAbILRTO (HanMeHbILErO)

3HaYEHHs GYHKLMM Ha NPOMEXYTKE

Jina nenpeprsHoii Ha otpeske [a; b] dynxmun y = /(x) ee manGosmee
(#IH HaVMeHBIIee) SHAUCHME JOCTATACTCH MK B KPHTHYECKHX TOUKAX,
JIH HA KOHIIAX POMeJYTKA.

Tlooromy, uToBE! HaliTi HAMGOMbINEE WM HAMMEHbIICE SHAUCHNE He-
npephiBHOf GyHKIm Ha npomesxyTke [a; b], HeoGxomMMo BrrumCTHTS
SHAEHNS: QYHKIHH BO BCEX KPHTHUECKNX TOYKAX, NDHHAIEKAIIHX
npomesxyrky (a; b), 1 Ha KOHIAX NPOMEsKYTKA 1A X=a , X =b , aTOTOM
‘CpeJIM IOy UeHHEIX THCeIT BLIGDATS HanGObIlee i HaMMeHbIIee.

Ipunep. Haligure HauGonbiee i HAWMEHbIeE SHACHMS QYHKIMK
f(x)=x+e™ maorpesxe [-1; 2].

Peusenue

Haxomn f/(x): f(x)=(x+e) =1-€.

‘Haxommm xpurirzeckye Toukm: [(x)=0; 1-¢*=0; ¢* =1; x=0.

Haxozum aHaveHre GYHKIMK B KDHTHECKOH TOUKe H HA KOHNAX OT-
peaka:

7(0)=0%e’=1; f(-1)=~1+¢ _erl;f(2)=2+e"=2+:—,.
Fomns =f(2)=2+-;lr; Fuame =F(0)=1.

Omeem. f_”,:f(2)=2+%: fe =F(0)=1 .






	[image: image8.png]Cxema MCCACAOBaHHS GyHKUMK. MoCTPORHME rpaduka GyHKLUMK
. HaitTn 06acTh onpenieNe s hyHKIMIL.
. BorsicHuTS crenudueckye TPHIHAKN: ABIACTCA M BYHKIMS TeTHOK
HIIH HeeTHOM, IepHOUTECKOl.
. HaifTi TOYXH Tlepeceterus rpadika ¢ 0CAME KOOPAMHAT.
. Ompeie TS IPOMesK Y T H SHAKONOCTOSHCTEA.
. BRICHMTH POMEIYTKHM MOHOTOHHOCTH (YHKIIMH.
. HaifTu T09K11 9KCTpEMYMa 1 SHaNeHMe GYHKINN B STUX TOUKAX.
. ceT1eR0BaTs TI0Be/ienue (YK B OKPECTHOCTH «0COGEIX» TOUEK i IPH
GOBIIIX [0 MOAYIIIO X.
. TlocTponTs cXeMaTHyeckuit rpaduk GYHKIMM.
Ipunep. Uccnenyiire pysxmmo f(x)=x*-3x* unoctpoiire ee rpadux.
Pewenue
D(f)=R.
DYHKIMA HY YeTHAS, HY HeYeTHAS.
'Haxomum aGemyceyt ToueK nepeceden s rpaduia ¢ ocsio OX:
x*~82%=0; x*(x~3)=0; x=0 wim x=3.
'HaxoJuM opAMHATY TOYKK TepeceueHus rpadka ¢ ockio Oy:
y=£(0)=0"-3-0"=0.
‘Haxomu npomasogayio: f'(x)=3x" -6x = 3x(x~2).
D(f')=R.
'Haxoau kpuTHueckne Touxx: 3x(x-2)=0; x=0 mmx x=2.

Mo ote W o

®

Cocrapasen Tabaumy:

lim (" - 22 ) = +o

lim (- 2x") = —e0.

Henonsays pesyabrars
MCCNeOBAHUA, CTPOMM rpadur
dymxmun y =" -3x° (puc. 72).

Puc. 72





	

	[image: image9.png]MpupalueHue aprymeHTa u npupalleH1e GyHKLMU

Tycrs Gyrknua y=f(x) ompefenena B Toukax x, M X, =x,+Ax .
PasHOCTS ¥, ~ %, = AY HAOHIBACTCAIPUPAI4EHIEM APLYMENMA, 3 PASHOCTE
£(#)~F(x,) = (%, + Ax)~(%,) naspiBaeTcs npupauenuem gynryuu
IpH IepeXofe OT GOHAYEHMS ApIYMeHTA X, K APIYMeHTY
x,=%,+Ax (puc. 68). Tpupamenye dyRKkIuR oGosHauaercss Af WIK
Ay, e, Af =f(xy+Ax)-(x,).

Hanpunep, ecnn f(x)=2", 1o Af = f(x,+Ax)~f(
=22+ 22 Ax +(Ax)’ —x2 = 2x,Ax +(Ax) .

OnpeaeaeHe NPOU3BOAHOH

ITpouseodnoi pynxuuu f(x) B ouxe z, [a*A%)
(oboanauator f'(%,)) masmBaercs upezen
OTHOWeHMS NpUpAIHES QYVEKIMM K
IPUPALIEHUIO APTYMEHTa HPH YCIOBHMH, UTO
pUpaleHHe apryMenTa CTDEMUTCA K HYITIO,
e

()= lim L (Fo+8%)~F(x,)
()= R?&T'
TRe Ax=X,-X, — UpUPAIICHHE APrYMENTa; ¥, W ¥, — ABA SHAUCHIT
HesaBucHMOl MepemenHolt U3 obnacty onpenerenus pymkman f(x);
F(x,+x)~1(%,) = Af — npHpaienye GYHKIMK B TOUKE X, .





[image: image10.png]‘OcHoBHbIE NPaBiAa AMdbdepeHUNPOBaHUS

1. TIpoioBoAHAst cyMMb! PABHA oyMME NPOMIBORHLIX: (1-+D)=u'+v'.

2. TIpoMsBOAHAS POMSBe/eH IS PaBHA CYMMe POU3EE NI IPOHaBORHOK
oot GYHKUUH Ha BTopyio pyrKmmo: (uv) =uv+uv’.

3. TIoCTOARHBIH MHOKHTENh MOKHO BEIHOCHTb 3A 3HAK NPOMIBOXHOI:
(Cuy=cu'.

v

npu yeosuy, 4ro v# 0. v
5. TIpOHoBOHAS COCTABHOM BYHKIIH PABHA NDOMIBENIeRMIO TPOHARORHOM
(YHKIHH 110 IPOMEIKYTOUHOMY APTYMEHTY Ha IPOMIBOLHYIO STOTO

sprymera 1o meaasmcmvoit nepenenzoft (7(8(x))) =1(8(x))-&/(x) s

(x),70 ¥, =

4. Tlpomanoxsas wacTHOo BHICARETES KO (bopMYTe (_’L] v

T. e. ecam f/(u) ¢, (x) mmm Y, =y, ..

= (), re u=





[image: image11.png]TaGauia NPORBBOAHBIX

Tipowanonssie oneMeRTapHRX
bymKiMit

TlpoussommbIe c10HBIX GyRKIHiE

C'=0, x'=1; (kx+b)=
(& =na
(eF)=es

(o )':f Ina:

ku+b)=k-u';

(
(o
(¢
G

et

o1
Inu)=—u';
(nu=u's
o1
S| O=—lgew's (log, u)=——

(sinu)’ = cosu-i




[image: image12.png](cosu)’ =-sinu-u’;
(teu)=

(ctgu):

(arosinu)'=

J—
(arccosu)’ ?.

(arctgu)'= 1—1"17 ;

(aroctg)=-—L (arcotgu)=-
(#)=x 1+lnx) (u)=u(1+Inu)u’-





	[image: image13.png]TeOMETPHHECKHI CMBICA NPOU3BOAHON

Tycrs sajana GYHKIES y=f(x), KoTopas MMeeT NpPOUSBOHYIO B
Touxe x=a. IlpoBefeM KacarenbRylo ¥ rpaduky dymkmm y=f(x)
wepes Touxy (a; f(a)), TOTAA YTI0BOH KOXGHMIMEHT MM TAHIEHE YrIA
Me3 KLY KacaTe Lo M IOI0/KATeTBHLIM
Hanpasienuem ocu Ox Gyier pabex
npomsBoaHoi GyHKIMU y = f(x) BTOUKE
x=a,re k=tga={(a).

Teomempuuecxui empren
nPOae0dKoL: IPOKIBOAHAS YHKILHI
y=1(x) BTouxe x=a pasua yraosomy
K0oMHIMERTY KaCATEBHOR K rpadKy
dynxnun  y=f(x) B orolr Touke:
f(a)=k=tga (puc. 69).

Vpasnuenue xacamenvuoi K rpadmiy
byuxnun y=f(x) BrouKe x=a:

=f(a)+f(a)(x-a).





[image: image14.png]Hanpumep, ypasrenue kacarelbHoil k rpaguxy GyHKumun y=x" —4x
B ouke x=1 umeer pux: y=-3-2(x~1) wm y=-1-2x, NocKoNBIKy
fla)=1"-4-1=-3; f'(x)=2x-4; f(a)=f(1)=2-1-4=-2.

MexaHU4ECKMA CMBICA NPOU3BOAHON .
Eeau TouKa JABUsKeTcs: BI0Mb 0cH OX 1 ee KOOPAHHATA HIMEHSETCS 110
aakory x =x(t), To MTHOBEHHAS CKOPOCTE TOYKK

o(0)-tim H»At) x(t) _ (1),
- D(H-AAtl)—u{l) v (s).

a ycoperue

alt)=






