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TTpoun3BoaHbIe BbICWIUX NOPAAKOB

MpoussogHas Y’ = (X)) dyHkummn Yy = F(X) ectb Takke dyHKLMS
OT X U Ha3blBaeTCs Mpou3800HOU nepeo2o nopsioka.

Ecru doyHkumsa  F'(X)  andbdepeHumnpyema, To ee npon3BogHas
Ha3bIBAETCS MPOU3800HOU 8MOP0o20 nopsidka n 0bo3Ha4YaeTCs:

". " : d2y ; "o r\/
y' (X)), : Mrak: y" =(y')
ax
[Tpon3BoaHas OT NPOM3BOAHON BTOPOro Nopsiaka, €Crv oHa CyLeCTBYeT
Ha3bIBaeTCs MPouU3800HOU mpempbe20 rnopsioka n 0bo3HavaeTcs:
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y ’ f (X)a 3 Wtak: .y it (.y )
ax
llpou3eodHoOU n — 020 Nopsioka (MNn N — O NPOU3BOLAHON)
Ha3blBaeTCA NpoM3BoaHasa oT npoussogHon n -1 - oro nopsiaka.
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TTpoun3BoaHbIe BbICWIUX NOPAAKOB

HauunHasa oT nponsBoaHon 4 nopsigka , NpousBoaHbie 0603Ha4YaloTCH
PUMCKUMUW Linppamm unu uudpamm B CKObKax:

y(5) urid yV - MPOM3BOAHAA NATOro nopsaka.

Bbiyucnums npousgodHyro n — o02o nopsidka om gyHkyuu: y = In(x + 1)
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TTpou3soaHbIE OT PYHKLIMM, 3aAGHHBIX
napameTpuyecki

[MycTb pyHKUMA ¥y = f(X) 3apaHa napaMmeTpuyecku ypaBHEHUAMM:

{X e X(t) [Ipon3BogHas NepBOro nopsgka oT aton PyHKLUK
3 HaxoauTCcAa nNo dopmyre:
y = y(t) i
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Hamgem npou3BogHy BTOPOro nopaaka:

[y; = (), = L J
Xt

AHanorn4yHo nosyyaem:
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TTpou3soaHbIE OT PYHKLIMM, 3aAGHHBIX

napameTpuyecku
Bbiyucnume rpou3eo0Hyto 3 — 020 rnopsioka om yHKUUU:
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OupmpepeHuman gpyHKLUUU

[MycTb dpyHKUMS Y = f(X) uMeeT B HEKOTOPOI TOUKE X OTIINYHYIO
OT HyMs MPOV3BOAHYIO, CrefoBaTeNbHO CYLLEeCTBYET npeaern:

A
lim —y:f’(x);éO = ﬂ:f’(x)—ka(x) e

Ax—0 AX AX
[me OL( X ) —> O o AX > [To meopeme o cesa3u

yHKUUU, ee npedena u

Ay =T'(X)AX + o X)AX 66CKOHEHO MarTOLl
QQyHKUUU

Takum 06pasoM, npupatleHne dgpyHkumn Ay npeacraBnseTr cobon
CYMMY ABYX Crnaraembix: f’(x)Ax u o - AX , asngommmncs
b6eckoHevHo manbiMu npu Ax — 0.

[Tpn aTOM NepBoe cnaraemoe ectb 6ecKkoHe4YHO — Marnas OgHoro
nopsiaka ¢ AX , Tak Kak:

i F'(x)Ax

Ax—0 AX

=f(x)=0




OupmpepeHuman gpyHKLUUU

Bropoe cnaraemoe ectb 6eCKOHEYHO Marnasa yHKUnsS 60riee BbICOKOro

nopsiZika Mo cpaBHEHMIO C , TaK KAxX
. o(X)AX
lim 1 =a(x)=0
AXx—0 AX

Moatomy nepsoe cnaraemoe f'( X )AX HasbisaioT enaeHol
YyacmbHro ripupauwjeHusi pyHKyuu.

-
Hduepgpepernyuanom dyHkumm ¥ = f(X) B Touke X HasbiBaeTcs
rnaBHas 4acTb ee npupalLeHus:

i dy =f'(x)Ax

Hangem guddepeHunan He3aBucumMon nepemMeHHoun, To eCTb
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PYyHKUMN Y = X :
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feomeTpuYeCcKkUm CMBICN AudgepeHumana

Mpoeenem k rpadomky yHkuUmmM Y = f(X) B Touke M(X, y) KacaTenbHyo
PaccmoTpum opauHaty
KacaTenbHON Ors TOYKM X+AX.

13 NpsaAMOYronbHOro TpeyrosfibHuKa
ABM nmeewm:

tgo = M =
AX
‘AB| =lgo - AX

CornacHo reoMeTpruyYeckoMy CMbICITY NPON3BOOHOM, tga — f’(x) b
AB|=f'(x)-Ax =dy

(ﬂmcbcbepeHuman dyHKUMKM Y = f(X) B Touke X paBeH npupaLLeHuio i
opAuvHaTbl KacaTefibHOW K rpadouKy OyHKLIMK B 3TOM TOUKe, Korga X
rnonyyaet npupatieHune Ax.
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OCHOBHbIE TeopeMbl 0 AupepeHLmanax

OundodpepeHLman cyMmbl, padHOCTU, NPOU3BEAEHNA U
YaCTHOro AByx andodpepeHumpyembix PyHKUUN HAXOaUTCS
Nno popmysiam:

[d(uiv)z du = dv

v-du—u-dv
V2

() =

dlu-v)=v-du+u-dv
. %

Teopema 2 OndodpepeHumnan CnoXXHon yHKLUUN paBeH Npon3BeaeHNUIO
NPON3BOLHON 3TOW (PYHKLUKU MO NMPOMEXYTOYHOMY

aprymeHTy Ha auddepeHLman aToro npoMeXxyTo4Horo
aprymeHTa.

V,=Y, u = y,-dx=y,-u -dx =
C ) \ )
%/ 3Imo ceqy”ameo ouppepeHyuana
[ dy s yr dLI ] / Ha3blearom UHeapuaHmMHOCMbIO
=Y,

(Heu3mMeHHOCmMb0) (hopMbI
ouhepeHyuarna.




TTpunoxeHue audgepeHumana B
NPUBIMXKEHHBIX BbIMUCTIEHUAX

Kak n3BectHo, npupaiieHme yHKLuU MOXKHO NpeacTaBuTb B BUAE:

Ay = dy +oa(x)Ax
OTt6packiBas GeckoHeuHo Manyo o (X )AX Goree BbICOKOro nopsiaka,
yem AX , nonyuum npubrivekeHHO PaBEHCTBO:

Ay ~dy |

OTO PaBEHCTBO NO3BOMSAET C DOSbLLION TOYHOCTHIO BBIYUCIATD
npupaLleHue nobon anddepeHumpyemon PyHKLNN.
[MoactaBuM B paBEHCTBO BblpaXKeHUS AN npupaLleHnst n
ondppepeHumnana pyHKLnUK;
f(X+AX)—f(x)=Ff'(x)Ax =

[ f(xg+ AX) ~ f(xa) + f’(xc)Ax]

dopmyrna no3BondeT NpUbnNuUKXeHHO BbIYUCAATL 3HaYeHE DYHKUUN B
TOYKEe x0+Ax, 3Haa 3HayeHmne PyHKLNU B TOYKE X,




TTpunoxeHue aumgepeHumana B
NpUBUXEHHBIX BbIYMUCIIEHUAX

Bbiyucnume npubnuxerHo: arctg1.05
Paccvmompum ¢pyHkyuro: Yy = arctg x

arctg(x, + Ax) = arctg(x, )+ arctg'(x, )Ax

Tak Kak X0+sz1_05 mo= T X, == A= 0.0D

: 1
arctg 1= % (arctg x) = e (arctg x)

arctg(1.05) = %+ % -0.05 z
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