HndpdepeHymnansHoe

ncyncrieHme PyHKUnn
OAHOWU NepeMeHHOMN.




" EEE———
OnpepeneHne npon3BogHOU

[MponssogHoM pyHKLUMK y=f(X) B TOYKE X,

Has3bliBaeTcH hmf; ecnu 9ToT npenen
cywiecTyer. MNponssoaHas obo3HavaeTcs | (%)
m f'(x,). Takum 06pasom, y/(x ) =- fim 2



Tabnuua
NPOU3BOAHbIX



C =0, rae C — KOHCTaHTA.

(sinX)” = COSKX.

(x")'=nx""'rge n —
HaTyparnbHOEe YUCIIOo

(cosx)” = -sinx

X\’ = aX. '
(a*)'=a*Ina, rne’ a>0, az1. B (tax)' = 2
YaCTHOCTHU, (%) =e* COS” X
(log x)'= | ,roe ’a>0, T 12
B yacTtHogy, (Inx)'= 1. Sin” x
(arcsinx)’= __ (arctgx)’= _|

I-x’ 1+ x°
(arccosx)’=- . (arcctgx)'= - —
1—x? 1+ x




" JE

[1lpaBuna dudpdepeHumnpoBaHuns

m [1ycTb U=u(X) n v=v(x) — PyHKUMNHN,
anddepeHUmpyemMbie B Touke X. Torga B
9TOU TOYKe gndpdepeHumpyemMbl PYHKLNU
u+v, uv, .IllocnegHee Npu ycnoBuun, 4To
v'(X)70. pnyem,

o (u+v)'=u'¥v',

s (UV)'=Uu'v+uv’,




S
lIpou3eoOHas1 c/10XKHOU
pyHKUUU

a [lyctb y=f(u), a u=@(x). Toraa dyHKUna y=f(¢p(x))
Ha3blBaeTCs CNOXHOU pyHKLMEN OT X.

s Teopema. Ecnn QyHKUMA U=P(X) NMeEeT
NPOU3BOAHYIO B TOUKE X, a PyHKUMA y=f(u)
MMEET NPOMN3BOAHYIO B COOTBETCTBYHOLLIEN TOYKE
U=@(x), To cnoxxHaga pyHkumsa y=f(¢p(x)) nmeet
NPOM3BOOHYIO B TOYKE X, NpU4eM y. =y -u..



B
1agn|/|ua NPOMN3BOAHbIX CIMOXHbIX PYHKLNA

1.¢'=0 8. (ctgu) = — .12 i
sin” u

2' (Un)'=nun'1'u' 9 (arcsinu)’ = 1 ‘u'
1—u’

3. (a¥)'=a“Inau’ 10 (arceosuy - li v

3a. (e")'=e"-u’

{ 1 _ (arctgu)' = 1 = u

1+u

4. (log, u)' = l !

ulna

1
2. (arcctgu)' = — u'

2
u

4a. (lnu)':l-u'
u

\

3. (chu)’=shu-u’

5. (sinu)’=cosu-u’ 14. (shu)'=chu-u’
’ . 4 A ! 1 4
6. (cosu)'=-sinu-u 5. (thu) = ——u
ch'u
/. (tgu)' = 12 u' 16. (cthu) =— 12 u'
cos” u shu




LuggpepeHuyuan oyHKUUU
dy = f'(x)-dx



" JEEE—
Teopema Jlonumans (npaesusio Jlonumarns).
m [lycTb f(X) 1 @(X) — PYHKLUWN,
HenpepbIBHbIE Ha [a;b],
onddoepeHumpyemble Ha (a;b); ¢ (x)#0
npu Bcex x<(a;b) n f(a) = ¢(a) = 0.
=« TOrga ecnu cyLecTByeT lim’ ,'(’?, TO

| f(x) x=a () .(x
CYLLECTBYET lim ", NPU4EM :

lim 2 — ji /)
x—a gD(X) x—a QD’(X)

2
Mpumep: lim> ("Oj ~lim 2 = lim -2 = 0

x>0 0% \ oo x>0 et x>0 et



llpumeHeHuUe npou3eo0HOU
K uccriedoeaHuro yHKuyuu

s IKCmpemMymMbl PYHKLNN.



" I
Heobxooumo ycriosue
MOHOMOHHOCMU PYHKUUU

s ECN audppepeHunpyemasn B
MHTepBane (a;b) pyHkumna y=f(x)
Bo3pacTaeT (yobIBaeT) Ha (a;b),
TO Ansa Bcex x(a;b) f'(x)=20 (f'(x)<0)



" S
JJocmamoyHbIU nNpu3HakK
cyujecmeoegaHusi IkcmpemMymMa

s Ecnu HenpepbiBHaa Ha MHTepBarne pyHKUMS
y=f(X) nmeeT nponssoaHyto f'(X) BO BCeX TOYKax
9TOro MHTepBana, 3a UCKNYEeHNEM, MOXET
ObITb, KPUTUYECKOU TOUKM €, MPUHaAOexXallemn
aTOMY UHTepBany, u ecnu f'(x) npu nepexoae
aprymeHTa crnesa HanpaBo 4Yepes3 KPpUTUYECKYHo
TOYKY C MEHSAET 3HAK C noca Ha MUHYC (C

MMWHYyCa Ha MIoc), TO PYHKUMA B TOUKE C UMEET
MakCUMyM (MUHUMYM)



" S
Bbinyknocmb u e02Hymocmab
epaguka yHKuuu

n [ pacuk gnudpdepeHunpyemon yHKLnUn
Ha3blBaeTCA BbIMYKSbIM (BOrHYTbIM) B
MHTepBane (a;b), ecnv oH pacnonoXxeH
HUXXe (BblLlle) nobon ceBoen KacaTenbHou
Ha 9TOM UHTepBane




" S
JJocmamoyHbIU nNpu3HakK
8bIrnyKs10Cmu U 602Hymocmu

n [lycTb PyHKUMSA Y=f(X) UMeeT BTOpPYIO
npounssogHyto f'(X) BO BCex ToUKax
nHTepsana (a;b). Ecnu Bo Bcex Toukax
aTtoro nHtepsana f'(x)<0 (f'(x)>0), To
rpadouk Ha (a;b) BbINyKNbI (BOrHYTbLIN).



" S
JJocmamoYHbIU npu3HakK
cyuwjecmeoeaHusi mo4ykKu rnepeauba

s Ecnu BTOpas nponsesogHasa f'(x)
HenpepbIBHON PYHKLUN MEHAET 3HaK npu
nepexone aprymeHTa 4epes To4Ky X,, TO
Touka (X,;f(X,)) ABNsieTCa To4kon nepernda

rpadpmka oyHKLNN.



" JEEEN——
Acumnmomasl epauka yHKyuUuU

x AcumnToTon rpaduka pyHkumm y=f(x)
Ha3bIBaeTCA NpaMas, pacCcTtossHMe oT
KOTOPOW OO0 TeKyLlen TOYKU rpadouka
doyHKLUMN CTPEMUTCA K HYNIO Npun
HeorpaHM4YeHHOM yaaneHnum aTou TOYKU OT
Hayana KoopauHar.

M,
N
M




N
7 ’.I'laH uccnesoeaHu;v dDyHKL{UU u

filocmpoeHue epaukKa

1.  ObnacTtb onpeaeneHnsa yHKUUN.

2. TO4YKM nepeceveHusa rpadpumka PyHKLNU C OCAMU
KOOpAMHar.

3. YeTHOCTb, HEYETHOCTb YHKLMW.

4. WNccnepoBaHne dbyHKUMM HA HENPEPBLIBHOCTb.
BepTukanbHbie acCMMNTOTHI.

HeBepTI/IKaJ'IbeIe dCUMIMTOTHI.
MHTepBaJ'IbI MOHOTOHHOCTU U 3KCTPEMYMBI.
MHTepBaJ'IbI BbIMYKJTOCTU, BOTHYTOCTU N TOYKH neperm6a.

[lononHuTenbHbIEe TOYKK, lim f(x), NeproanyHOCTb (no
Mepe HeoDXOOMMOCTH). x>

9.  [locTpoeHune rpaduka.

® 2 S W



"
[Tpumep.
MiccnepgoBaTb PYHKUUO v =
N MNOCTPOUTL ee rpamuk.

2
X

x> —4

1. ObnacTb onpeaneneHns:

(-0;-2) Y (-2;,2) V(2 ),

TaK Kak npun x=-2 n x=2 3HamMmeHartenb Apoou
~_-gbpallaeTcs B HOlMb.

x> —4




" JEEE—
2. [NycTtb x=0, Toraa y=0. lNycTtb y=0,
Toraa , otkyaa x=0.

(0:0) — TouKa nepeceveHnda rpaduka c
OCAMU KoopauHaTt

2
X

x> —4

- PYHKLUMSA YeTHa4q.

oy(=x) = = y(x)



" JEE
4. DYHKUMA NMMEET pa3pbiBbl B TOYKAX X=-2 U
X=2, TaK Kak f(-2) n f(2) He onpeneneHs.l.

2 2
X X

lim =+o00 lm — — —o0
x—>—2— xz _ 4 , X2+ x° — 4 ,
2
. X . x2
lim > =40 |im — —0
x—2- x°7 — 4 o xo2— xz _4 )

criegoBaTenbHO, X=-2 N X=2 — TOYKU
paspbiBa |l poga n npambele x=-2 n x=2 —
BEPTUKAIIbHbIE aCUMMTOTHI.



" JE
5.HeBepTUKanbHblE aCUMMNTOThI

: 1
k=lim—~—=lim——— =lim—* =0
x—>00(x —4)X x>0 xy< — 4 x—)oo1 4

x* |

crieaoBartesibHoO, NnpdamMasd y=1 — dCUMMNTOTA.



"
> ,_2)6-()62—4)—2)6')62 B 38X

SENC Y (x* —4y

s ¥V =0, ecnin -8x=0, oTkyoa x=0 —
KpuTndeckad Touka. OTkyoa Xx=-2 n x=2 —
KPUTNYECKME TOYKM.

Ha nHtepBanax (-<;-2) un (-2;0) doyHKUNS
BO3pacTaerT, a Ha uHTtepsanax (0;2) v
(2;+~) — yObIBaeT.

Ymax(0)=0.



" S

/.
o 8:(7 -4 -8x-2(x" —4)2x | §(x" —4) 32
’ (x* —4)° (x* —4)

_8x2 —32-32x" B 24x* +32
(x* —4)° (x? —4)°

y 70 npn x(-0;%), X=-2 N X=2 — KPUTNYECKNE TOYKU
BTOPOro nopsaka.

Ha nHtepBanax (-<;-2) un (2;+) — rpadouk
(PYHKLMU BOTHYTbIW, a8 Ha UHTepBane (-2;2) —
BbINYKNbIN. To4dek nepernda Het



[ padonK PYHKUNN:




