MPOU3BOOHAA

beccoHoBa T./.
BCOLLINe7

i [.MypmaHck

- 2008

[ 5k|ass.net]




CprKTypa U3y4yeHusA TeMbli

* [1pupalyeHmne aprymeHTa, npupatleHue
doyHKLUUNK
* OnpegeneHne Npon3BoaHOU

* HaxoxgeHune npon3BoaHOW No onNpeaeneHunto
* Oopmyrnbl anddepeHUnpoBaHNS

* YpaBHeHWE KacaTeNnbHOU

* [eomeTpnyeckmn cMbiCn NPOnU3BOAHOU

* MexaHn4yecknm cMmbiCrn NPoOn3BOaHOU



[MpupaweHue pyHKUnn Af n
npupaweHue aprymeHTta AX




OnpeneneHve Nnpon3Bo4HOU

[lpomnsBogHON PYHKLUMU B 4AHHOWN TOYKe
Ha3blBaeTCA npeaen OTHOLWEHNSA npupalleHns
doyHKLUMN B 3TON TOUKE K NpupaLLeHUo apryMmeHTa,
Korga npupalleHue apryMmeHTa CTPEMUTCS K HYMIO.

f (.X) llm _11 f(X+AX)—f(X)

Ax—>0 Ax—>0 Ax



[lpouncxoxapgeHne TepMUHOB

TepMunH «nponsBogHas» - bykBanbHO MepeBoa
dopaHLy3cKkoro crioBa derivee.
17971 — X.JlarpaHx BBen coBpeMeHHble 0003Ha4YeHUSA

[ 4 [ 4
Vo, f ()
N.Hb0TOH HasbiBan Npon3BoaHyo PSIFOKCUEN, a caMy
doyHKUUIO — ONOEHTOMN.

[".JlenbHuu, roBopun o anpdepeHUmanbHOM OTHOLLEHUN U
0003Hayarn npomn3BoaHY0 Kak djf

dx

TepMmuH «npegen» (lim — cokpalleHne naTUHCKOro crioea
limes (MexXa, rpaHuua)) sBen U.HbOTOH.



ANropntmMm oTbICKaHUA NpPoOU3BOAHOMU

» [lana dpymkuma ¥ = f(x)

» 3adpukcupoBaTb 3Ha4YeHmne X, Hantu f(x).

» [1aTb aprymeHTy x npupatlyeHme Ax,

NnepenTn B HOBYHO TOYKY (x + Ax) , HanTu f(x + Ax)

» Hantn npupawenmne yHkumm:Af = f(x + Ax) - f(x)

» CoCcTaBUTb OTHOLLUEHME NpUpaLLEHUA DYHKLNN K
NpupaLLEHNIO aprymeHTa

AS

ya e 's
[Tpenen Takoro OTHOLLEHUS BbIYUCIIAETCS w@oamm ,YTO
npupaLleHne aprymeHTa CTpeMUTCS K HYIHO

N ABNAeTCs NpPonu3BoAHON PYHKLUN

f1(x) = hm% ~im? WAX @)




[MpuMep HaxoXXAeHnA NPon3BOAHON
no onpeaeneHuro

fx)=x

g f(x+Ax)—f(x)_ . (x+Ax)2—x2_
PO M
L X H2xAx+(Ax) -x7 L 2xAx+(Ax)

~lim Ax “lim—

f(x)=2x



Popmynbl andpdepeHunpoBaHUA

OyHKUMS  NpoM3BOAHaS PyHKLNA
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[locTaBbTe COOTBETCTBUE

DyHKLMS DyHKLMS

”pel/(l3BOIJ.Haﬂ 3X2 nponssoaHas ’ ,
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X 2/x
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HanTtu nponsBogHYy0 PyHKL N
CamocTodaTenbHaga paboTa

e f(x) =Xx*-4x3+6X°-7
 f(x) = 7x°> —9x> +3x -3,5

e f(x) = (x>~ 2x)(x* + 3)

2

()
2x + 4




OT1BeThb

e f/(x) = 4x> — 12x% + 12x
e f/(x) = 35x*-27x% + 3
e f/(x) =5x*+3x%-6

o f)(x) — 2x2 +8x+10
(2x +4)°




Kpntepum oLleHOK

* «5» - 0e3 owndoK;
* «4» - 3 3a0aHNA peLUEHbl BEPHO,
* «3» - 2 3a0aHNA peLleHbl BEPHO,



KacaTenbHas K rpaduky doyHKUUN

< ¥



[eomeTpUYeCKUU CMbICH
NPOuU3BOOHOMU

[ €eOMETPUYECKUN CMbICIT NPOU3BOAHOW
COCTOUT B TOM, YTO 3HA4YEHNE NPON3BOAHON

MYHKUNN y=f(x) B TOYKE X, PABHO yrnoBOMy
KO3 PUUNEHTY KacaTtenbHOW K rpadomky

(PYHKLMM B TOYKe C abcumccon X :

f(x)=k=1ga



PelwnTb 3agayvy

* [lpamasd, npoxogdLliasa Yyepes Ha4yarno
KOOpAWHAaT, KacaeTcd rpaduka yHKUUN
y = f(x) B Touke M(6;3). Hanaure f'(6).
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Ha pucyHke nsobpaxeH rpadouk dyHKLUK Yy = f(x) 1 kacaTenbHas K HeMy
B TOUKe C abcumccon X,




YpaBHeHUe KacaTesibHOW

y=f(x)+ 1 (x)(x—x,)
y=kx+b

f'(x,) =k =tga



Hantn ypaBHeHMe KacaTenbHOMU K
rpacpuKy OyHKLNM
f(xX)=x>—2x>+1 x =2
f(xo):f(z):23—2*22 +1=1

f'(x)=3x"—4x
f'(x)=f(2)=3%2"-4%2=4
y=f(x,)+ f'(x,)(x—x,)
yv=1+4(x—2)

y=4x-17



MexaHn4YeCKnu cmbiCcn NpPoOn3BOAHOMU

y = J(x)
7)) CKOPOCMb

I 7(x) YyCcKopeHue



3agava

Touka aBMXeTCs NMPAMONMHENHO NO 3aKOHY S(t)=2t3-3t
Bbluncnnute cKopocCTb OABMXKEHUS TOYKN:

a) B MOMEHT BPEMEHMU t;

6) B MOMEHT BpEMEHU t=2C.

PeLlleHue.

D y(t)=s'(t)= (2" —3t)' =2#3¢> —3*1 = 61" -3
Y v(2)=6%22-3=21(m/c)



3anada Ne268
» MaTepuanbHaga TouKa ABUKETCS
NPSIMONTMHENHO MO 3aKOHY X(t)=t>- 4t°

* Hangute CKOpoCTb N YCKOPEHNE B MOMEHT
BpeMeHn t=5c.

(IMepemelleHne namepdaeTcs B MeTpax)

v(t) = (x(¢)) =317 —4%2t =3t —8¢
p(5)=3%5"—8%5=75-40=35(m/c)
a(t) =(v(t)) = (3t* —8t) =618
a(5)=6%5-8=22(m/c”)
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