OnpeaeneHue
npoun3BoaHou. Ee
reoMeTpmyeCckum un

doun3nyeckum cmbicn
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S =S(t)

OM = S(t)

OP = S(t + At)
MP = AS

t=l[c] v=[m/c]

= MP = 0P —OM =
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vcp = E

VO =

VO =

Uep
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Iy = Jim o
ko = lim 2
Kac — Achr—r}OE

Nyctb pyHKUMa y = f(x) onpegeneHa B HEKOTOPOM UHTEpPBane, COAePIKallem
BHYTPU ceba TOUKy Xo. [laaMm aprymeHTy npupalleHue Ax Takoe, 4YTobbl He
BbIMTU U3 3TOr0 UHTepBana. Hanaem cooTBeTCTBYIOLLEE NPUPALLEHME d)yHKLI,MM

Ay (npu nepexoge OT TOYKU Xy K TOUYKE Xy + AX) U COCTaBUM OTHOLLEHME A_y

Ecnu cywlecTsyet npesen storo oTHoweHusA npu Ax — 0, TO yKasaHHbI npesen
Ha3bIBAKOT NPOU3BOAHON GyHKUMKM Y = f(X) B TOUKe Xy M 0603HavatoT [ (x,).

L _ Ay
= f"(xo) = lim =

= f'(x) — nponssogHas pyHKUMM Y = f(x).



Y%= kx +m

Ay >y =k (kx+m) =k
lim —=k
Ax—0 Ax

k=1m=0=((1x+0)=(x)'=1

Ay }z)y’sz(:)(xz)’=2x



Pn3nyecKkmnm cMblicrl
NPOVU3BOAHON:

Ecan s = s(t) — 3aKOH NPAMONMHENHOTO ABUXEHMUA Tena, To
NPOn3BOAHAA BblpaXaeT M2HOBEHHYH CKOPOCMb B MOMEHT

BpemeHu t:

v(t) = s'(t)

Ecnv HeKOTOpbIM Npouecc NPOoTEeKaeT No 3aKoHy s = s(t), To
s’ (t) BblpaykaeT cKopoCcMb MPOMEeKAHUA MPoyecca B MOMEHT
BpemeHu t.



[ eoOMeTPUYECKUN CMbIC
NPOnN3BOOHOW:

Bcnn K rpadpuky dyHKUMM y = f(x) B TOUKe ¢ abcumccon
X = a MOXHO NMPOBECTU KacaTe/bHYI0, HeENapaaienbHyto

ocn OY, 1o f'(a) BbipaxkaeT yas1080l KoagpuyueHm
KacamesibHoU: ar :

k= f'(a) /-
k=tga=f'(a) =tg«a s S




ANroOpuUTM HaXOXKOEHUA NPOU3BOAHOM

bvHKuUMn v = f(x):

1. 3aduKcmpoBaTb 3HauYeHue x, Hanutn f(x).

2. [aTb aprymeHTy x npupauieHme Ax, nepenTtu B HOBYIO
TOUKy X + Ax, Hantn f(x + Ax).

3. Hantm npupauwenune pyHKkumm: Ay = f(x + Ax) — f(x).

A
4. CocTaBuUTb OTHOWEHUue é.
. A
5. Bblumcautb lim =Z.
Ax—0 Ax

31oT npeaen u ectb f'(x).



[Mpumep:
HanTtv npoussoaHyto pyHKkummny = C.
PeweHwne:

1.f(x)=C
2.f(x+Ax)=C
B3 Ay =f(x+Ax)—f(x)=C—-C=0

.2=2—9

Ax  Ax

. A .
5. lim 2= lim 0= 0
Ax—0 Ax Ax—0

Oteet: (C)' = 0.
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HanTn nponssBoaHyto yHKUNnNy = =

PelweHue:

1
1 f(x) =—
2. f(x + Ax) =

_ 1 x—(x+Ax) _ x—x—Ax _  Ax

3. Ay f(x+Ax) f(x) x+Ax  x x(x+Ax) — x(x+Ax) - x(x+Ax)

Ax
4 A_y — " x(x+Ax) — _ 1

" Ax Ax x(x+Ax)
5. lim 2 = lim (— ! ):— 1 = — ! —_ 1t __1
Ax—0AX  Ax—0 x(x+Ax) Al)icr_r)lo(x(x+Ax)) Aim x-Al)iCr_r)lo(x+Ax) xX-X x2

OTBerT: G)’ = —i.

x 2



Echm dyHKuma y = f(x) umeeT Npon3BOAHYIO B TOYKE X, TO ee
Ha3bIBalOT AnddepeHumpyemor B ToUKe x. [poueaypy HaxoxK4eHusA
npounssoaHon pyHKuMmM y = f(x)HasbiBatoT AubdepeHumpoBaHem

byHkumn y = f(x)

Myctb PyHKUMA Yy = f(x) anddepeHumpyema B Touke x. Toraa,
NOMIb3yACb FrEOMETPUYECKMM CMbIC/IOM NMPOU3BOAHOMN, B TOYKE
M (x, f (x)) mosHO nposecTu KacaTe/IbHYto, NPUYEM, VI/I0BOM
KoaddMUMEHT 3ToM KacaTenbHoM paseH [ (x).

B Touke M He moxkeT ObITb pa3pbiBa, TO ecTb PyHKuMA Yy = f(x)
HenpepbIBHA B TOYKE X.

Ecim dyHKuma y = f(x) dugppepeHyupyema B TOUKe X, TO OHA U
HernpepbiBHA B 3TOW TOYKE.



Ecnun B HEKOTOPOW TOUKeE K rpadounky
JOYHKLUNU Henb3s NpoBecTu
KacaTesibHYH0, TO B 3TOU TOYKe He
cywecmasyem ripou3eo0Has.

Ecnun B HEKOTOPOW TOUKeE K rpadounky
JOYHKLUUN MOXXHO NPOBECTU
KacaTenbHylo, He
nepneHanKynsapHyo ocn abecuyucce,
TO B 3TOM TOYKEe QyHKUUS

ouhghepeHuupyema.

Ecnu B HEKOTOpPOM TOUKE
KacaTtenbHas K rpadomky yHKUMn
He CyLlecTBYeT UMM oHa
nepneHAnKynsapHa ocu abecuymcce, To
B 3TOWN TOYKE QOYyHKUUSA
HedugbgepeHyupyema.
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B TouKe a KacaTenbHOM K rpadpuKy
GYHKLUMM He CyLLecTBYeT.

B TouKe b KacaTenbHOM K rpadpuky
bYHKLUMM He cyLLecTByeT.

B TouKke ¢ KacaTenbHasa K rpadpuky
dbyHKUMKM napannenbHa ocn OY.



Pasnen MaTeMaTUKK KOTOPbLIN n3y4vaet
Npon3BoAdHble  QPYHKUMWM U UX MPUMEHEHUS,
Ha3blBaeTcs AnpdepeH-umanbHbIM UCHUCTIEHNEM.

OTO McuYMCneHne BO3HUKINO U3 peLleHni 3agad Ha
npoBedeHne KacaTenbHbIX K  KPMBbIM, Ha
BblYMCIIEHME CKOPOCTU OBUXKEHUS, Ha OTbICKaHue
HanBoNbLUMX N HAUMEHBLLMNX 3HaYeHUN OYHKLMW.



Apxumepn (oK. 287 — 212 0o H.9.)
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AnnonoHun lNeprckmnn ' 20 Mo
(oK. 262 — 190 oo H.3.)



T ] ™ T = S

Shacs

)

Ncaak HbtoTOH (1642 — 1727 1T

[Mbep ®epma (1601 — 1665 rr.)



[oTcbpua Bunerensm JlenbHuu,
(1646 — 1716 T.)

OcHOBbIBasiCb Ha pesyrbraTtax
depma 1 HEKOTOPbIX APYrnx
BbiBOAaX, JlenbHuu B 1684 rogy
onyonukoBarsn rnepayo CTaTbio No
anpgepeHunanbHomy
NCYNCNEHUIO, B KOTOPOU OblNn
N3NOXeHbl OCHOBHLIE NMpaBuna

anpdepeHUnpoBaHUs.
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>Kosed Jlyum Ilarpanx

1736 - 1813

TepMUH «npon3BogHaA» Brnepsble
BCTpeyaeTcay ¢ppaHuy3sa Jlyu
Apboracta. 3TUM TEPMUHOM CTan
N0Nb30BaTbCA JIarpaH»K, KOTOPbIN U
BBen 06o3HaveHnay’ u f'(x).



