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OnpepeneHune Npou3BOAHOU

[TycTb dyHKUMS y = f(x) onpeneneHa B HEKOTOPOM UHTepBarne (a; b).

AprymMeHTy X npuaaaum Hekotopoe npupatuenne AX:

X+ Ax € (a;b)

Hangem cooTBETCTBYHOLLEE NpupaLlleHne pyHKLUN:

Ay =Ff(x + Ax)—f(x)

i
écnm CyLLEeCTBYET npeaern lim —-}-/—\
Ax—0 AX

TO €ro HasblBaKT NMPOnU3BOAHON
dyHKUMK y = f(x) n 0003Ha4aOT
OOHUM N3 CUMBOJIOB:

/. f’(X); d_y
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OnpeaeneHue Npou3BOAHOW

VTak, no onpegeneHunio:;

Vil f(x+Ax)—1(x)
Ax—0 AX

OyHKUMSA ¥ = f(x) , MeroLLaa NPoN3BOAHYI0 B KaXXO0W TOYKE UHTepBana
(a; b), Ha3biBaeTcs dughghepeHuupyemMou B 3TOM NHTEpPBAreE;
onepauusa HaxoXXgeHnUs Npons3BoaHON YHKLINMK Ha3blBaeTcs
odughhepeHyuUposaHUEM.

3HayeHne NpounsBoaHoO PyHKUMN Yy = f(Xx) B TOUKe X, obo3Ha4vaeTcs
OOHUM N3 CUMBOJIOB:

y'(x,);, (X)), Y

Ecrim oyHKumns y = f(x) onucbiBaeT kakon — ninbo domnsmnyecknm npouecc,
TO f ’(X) eCTb CKOPOCTb NPOTEKAHMA ITOrO npouecca — prusnyeckui
CMbICIT NPON3BOAHOMN.
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["feomeTpuldecKumnt CMbIC NPOU3BOAHOU

Bo3sbmeMm Ha HenpepbiBHOM kpuBow L aBe Toqku My M

Hepes Touku M n M, npoBeaem
CekyLlyo 1 0603Ha4YnUM 4Yepes @
Yrosn HakrnoHa CekyLlen.

Ay
t P e e
go 75l

_ f(x+Ax)—f(x)
- AX

Mpu Ax —> O B cuny HenpepbiBHOCTH hyHKLMM A/ Takoke
CTPEMUTCA K HyMto, NO3TOMY Touka M, HeorpaHU4eHHO NpubnKaeTcs

no kpuBow k Touke M, a cekyllas MM, nepexoauTt B kKacaTesbHyHo.
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["feomeTpuldecKumnt CMbIC NPOU3BOAHOU

L f(x+Ax)—Tf(x)
S Ax

=tgoc:k =V

[I‘IpomssonHaﬂ f (x) paBHa yrnosacbcbmuvleHTy KacaTternbHou K ]

rpadouky QyHKUMN y = f(x) B TOUK e}é Lucca KoTopou paBHa X.

Ecnu Touka kacaHust M umeet koopauHathbl (X, ¥, ), YrnoBow

KO3(P(PULIMEHT KacaTenbHou ecTb k = f ’(x, ).

YpaBHeHKEe NpssMou C YrioBbIM KO3(POULIMEHTOM:
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CB93b Mexay HenpepbIBHOCTHHO U
ANPPEPEeHLUUPYEMOCTLHO PYHKLIUU

Ecnu doyHkums f(X) andpdepeHLiypyema B HEKOTOPOIA TOUKE , TO
OHa HerpepbiBHa B HEN.
Llokazamesibcmeo:

MycTb dyHkums Y = f(X) ouddepeHLpyema B HEKOTOPOIA
TOYKe X, CriefoBaTenLHO CyLLECTBYET Npenen:

A
im Y S e 2o pa t i) =
Ax—0 AX X
(r,u,e OL(X)—) O npu AX —> [lo meopeme o ces3u
Kuu oena u

Ay =TF'(X)AX + a(X)AX = I|m X3;5'ec7zo e

HKUUU
dyHkumMs ¥ = f(X) — HenpepbIBHA. P
ObpaTHOoE yTBEPXOEHNE HE BEPHO: HEMPEPbIBHAsS (PYHKLUNSA MOXET HE
NMETb MPON3BOLAHON.



PYHK LUK

CteneHHasa pyHKLINUS: y = X" nhel

Mpugagum aprymenty X npupatuerve /AX, Torna yHKUMs: NOnyuuT

npupatleHne:
Ay = (x + Ax)" — X"

®opmyna buHoma HoromoHa:

TTponssoaHbIE OCHOBHBIX 351EMEHTAPHBIX
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TTponssoaHbIE OCHOBHBIX 351EMEHTAPHBIX
(PYHKLIUA

Mo doopmyrne buHoma HbloTOHa nmeem:

Ay = (x +Ax) — x" =
:pc’q nx""'Ax + n(n2— ) XTEAXE +1 + AXD) —//

Torna: Ay —nx""' + n(n 1) X" 2 AX +|:| LA™
AX 2!
A ; i
lim =2 = Ilm(nx”1 + LRl X"PAX +[] + Ax“j =
Ax—0 Ay AX—0 2|

e {(Xn)-:nxn_q




TTponssoaHbIE OCHOBHBIX 351EMEHTAPHBIX

(PYHKLIUA
n Ilorapricpmuyeckas yHkumnsa: Y/ = In x

Ay =In(x + Ax)—Inx = |n(X+AXj: |n(1+gj
X X

. In(1+AXj ax s
lim 2Y = fim % :|imL=l|mo_:_
Ax—>0 Ay Ax—0 AX Ax—0 Ay Xx—>0 y X
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AHanorn4yHo BbIBOAATCA npasuna andpdepeHLt "WW”A%F’W)O
OCHOBHbIX 31€eMEHTaPHbLIX PYHKLUN.




TTpasuna auppepeHUnpoBaHUS

[TycTtb u(x), v(x) n w(x) — opndpepeHLnpyeMbiE B HEKOTOPOM
nHtepsarne (a; b) dyHkumn, C — NnocToAHHas.

o (C)=0
o(WUWxv)=u=xV
o(Ww-v)Y=Uuv+u-v' = (C-u)y=C-u

(u-v-w)=u-v-w+u-v-w+u-v-w’'
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TTpoun3eoaHaa cNoXHOU PYHKLIUU

[lyctb y = f(u) v u = @(x) , Toraa y = f(@(x)) — crnoxHaa oyHKLNS C
NPOMEXYTOYHbIM apryMeHTOM U U HE3aBUCUMbIM apryMeHTOM X.

4
Ecnun doyHKUNS u = @(x) nmeet NPON3BOAHYIO U, B To4yke x a
OyHKUMA ¥ = f(u) iMeeT NPpon3BOAHYI0 VY, B COOTBETCTBYIOLLEN TOUKE
/
U, TO CroXHast PyHKLWS MMEET NPOU3BOAHYO )/, KOTOpas
HaxoauTcs No goopmyrie:

v =y ]

310 NnpaBuJ10 OCTA€ETCA B CUJ1€, ECIIN NPOMEXKYTOHHbLIX aprymeHToB
HECKOJ1bKO.

y=fu) u=e(v) v=g(x) =y=f(o(g(x))
Chm




TTpumep

1+sinx
x°-Inx

Bbiqucniume npou3eooHyo oyHKUUU ) =

: (1+$nxj
Niiee 1 Tay
x°-lnx
~ (1+sinx) - (x° -Inx)—(1+sinx)- (x> -In x)’

(x3 -In x)z

(1 +(sinx))-(x° -Inx)—(1+sinx)-((x°) - Inx + x°(In x)")
(x3 In x)2

‘cosx- x> -Inx—(1+sinx)-3x*-Inx+ x> )

. (x3 I x)z - 7




TTpumep

Beiyucriums rpouseodHyto gyrHrkyuu Yy = cos(In' x)

LaHHyro yHKUUIO MOXHO rpedcmasums criedyrouwum obpa3om:

y=cosu, u=v"? v=Inx
et
yx _yu uv Vx
y' =—sinu = —sinv' = —sin(In"? x)

u =12v" =12In"" x

gl [y’:—sin(ln12 x)-12|n“x-l
X X
Kopomko:

y' = (cos(In®” x)) = —sin(In” x)- (In"* x)’
=—sin(In” x)-12In" x-(Inx)" =




TTpoun3eoaHaa HesBHO 3a4AGHHOW (PYHKLIUU

Ecnn doyHKUNS 3agaHa ypaBHEHUEM Y = f(x) , pa3peLleHHbIM
OTHOCUTESTLHO Y, TO FOBOPSAT, YTO PYHKUMS 3aaHa B S8 HOM eude.

[log HedaBHbIM 3a4aHUEM (PYHKLUMW NOHMMALOT 3agaHne pyHKUUU B
BUAE YpaBHEHUS He pa3peLleHHOro OTHOCUTENBLHO V.

F(xy)=0
[na HaxoXxaeHus npom3BogHON HEABHO 3agaHHOM OYHKLNK
Heobxoaumo npoanddepeHLnpoBaTb YpaBHEHUE MO X, paccMaTpuBas

Npy 3TOM Y Kak PYHKLMIO OT X, U NOny4YeHHOe BbIpaXkeHne pas3peLunTb
OTHOCUTENbHO NPON3BOAHON.

(e =3xyl0] = () H(Y 30y =0 =
Bx:+ By -y ~F(Xy+xy')=0 =

XEty syl Xy =0 :>{y’=y2_x J
Yy —X




Iorapuopmmyeckoe angppepeHumposaHue

B page criyyaeB Anga HaxoXXaeHusi Npon3BogHon LenecoobpasHo
3aJaHHYI0 OYHKLUWIO cHaYyarna npoJsio2apugmMmuposams, a 3aTeEM
pesynerart rnpodugepeHyuposams.

Takyto onepauuo HasblBalOT JI02apughMuYecKUM
oughgpepeHyuposaHuem.

D -‘{/(x—1)3 .e”
L oxiny

xz-‘{/(x—1)3 .e*
(2x +5)

y —> Iny =In

L]

[Iny]é(Zlnx+%ln(x—1)+ x—5|n(2x+5)} =

y :2+3.(x—1) +1_5(2x+5) -
Yook 4 o 2X+95

Lie 3 gD X Ax=1) e
X 4x-4 = 2x+5 (2x +5) 7




Iorapuopmmyeckoe angppepeHumposaHue
[TycTb U = u(x) n v = v(x) — opndppepeHumnpyembole PYHKLNN.

OyHrums Y = U(X )V(X) Ha3bIBAETCH CMeNeHHO — noKka3amesbHOoU.

[1Ipon3BogHas Takom PYHKLUN HaxXoAUTCS TONbKO C MOMOLLLIO
norapugmuyeckoro anpdepeHumMpoBaHug.

y = (sin X)X2+1 = Iny=In(sinx)" " =

(In ]/:[(x2+1)-ln(sinx)]/ e

% = (x* + 1) -In(sinx)+ (x* +1)- (In(sinx)) =

Ly’ :[ZX"”(S‘”XHXZ 1) C(.)SX] (sinx)" J

Sin X

y




