MaremaTunueckuii agajimns

Moaynb 3. dudpdepennnanbaoe
ncaucaeHne PyHKIUi 01HON ITepeMeHHO
Jlekmuga 3.1

Anborarus

[IpousBoanas dbyHKIME, ee reoMeTpudecKuit cmbicyi. OIHOCTOPOHHUE
MPOU3BOJHBIE, UX CBA3b C JIBYCTOpOHHEN mpousBojHoii. JInuddepennupy-
emocthb dyakmun. CroiicrBa muddepennupyembrx dyukimit. nddepen-
nuaJj (PyHKIMH, ero reOMeTPUIECKUl CMBIC/T 1 HTHBAPUAHTHOCTH (DOPMBL.

1 IIpousBomgHas

Paccmorpum dyukimio f(x) n 3adbukcupyem Touky . B okpecTHO-
CTU TOYKHU T( BbIOEPEM ITPOU3BOJILHYIO TOUKY 1. Torna
Ax = x1 — xg - npuUpalleHre aprymMenTa T IpHu Iepexojie 0T TOYKN

Xy K TOUYKE T,
Af = f(zr) = f(wo) = f(xo+ Ax) — f(zo) - npupanterue by
f(x) B TOUKE X
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
[Iycrs dyukiust f(x) omnpejeseHa B HEKOTOPOi OKPECTHOCTH TOUKH
xo. IlpousBoanoii byuknnu f(x) B TOUKe T() HA3BIBACTCS

. flwo+Az) — f(zo) . Af
lim = lim —-.
Axz—0 ASC Az—0 ALE
O6osuauenwue: f'(zg), M.
dx
Eciu
i, J = o0 o0 o

TO TOBOPSIT, UTO B TOUKE T( CYIIECTByeT O€CKOHEeYHAasI ITPON3BOIHAS.

Onpedenerue
ITpaBocToponHeii mpou3BoaHOMN dyHKIUN f() B TOUKE X( HA3BI-
BACTCSI
. Af
lim —
Az—0+0 Ax
Ob6osnauenue: f! (o).
Onpedenerue
JleBocTopoHHeit pou3BoiHOM GyHKIMN f(x) B TOUKe x( HA3bI-
BAETCsI
: Af
lim —
Az—0-0 Az

O6osnauenue: f’ ().

Onpedenenue
[IpaBocTOpOHHSIST U JIEBOCTOPOHHSISI [IPOM3BOIHBIE HA3LIBAIOTCSA O/I-
HOCTOPOHHUMMY IPOU3BOIHBIMU.
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MI'TY um. H.9. Baymana kadepa “Beicias matemarnka’

Teopema (0 c643u 00HOCMOPOHHUT NPOU3BOIHHIT ¢ D8YCOPOHHEl)

3/ (x0) = A= 3fi(z0) = A, fL(z0) = A.

Onpedenerue
[Ipomece HaxoxKaeHnsT TPON3BOIHON Ha3bIBaeTcss auddepeHInpo-
BaHHEM.

2 T'eomerpuyeckuii cMbICJI HPOU3BOAHOM

[Iycrs f(z) € C(xo), f'(w0) # o0

Yepes rouxkn My(zg, yo) 1 My(x1,y1), tie yo = f(xo) nu yp = f(x1),
nposesieM cekytyto MyM; rpacduka dyuknun y = f(x) (eM. pucyrok
HuzKe). Yerpemus 109Ky My K Touke My, Mbl iepeBejieM cekyiiyto MoM;
B IPSIMYIO (%), KOTOpas B OKPECTHOCTH TOYKH Xy OyJIeT UMeThb ¢ rpadu-
KoM QyHKINN () TOIBKO OJHY OOIIYIO TOUKY.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue

[Ipenenbroe nmosoxkenune cexkymeit MoM;, korna My — My, nasbl-
BaeTCs HAKJIOHHOM KacaTeJbHO# K rpaduky dbyakiun f(r) B TOUKe
xy-

Kosdpdbunumentsr ypasuenust y = kx + b cexymeit MyM; naxonum ns
yesoBuit yg = kxg 4+ b u y; = kxy + 0. Orkyna nojydaem
A
= —I(T — x0) + Yo,
Yeex Ax( 0) + %o
rne Af =y —yo, Ax = 21 — @y
[lepexonum B 9TOM ypaBHEHNN K IIpenety Ipu x1 — ro win Az — 0:

lim yeex = lim _f(x — o) + Yo |-

Ax—0 Az—0 \ Az
Tx. z, xg, Yo HEe 3aBUCAT OT Ty, TO
i g — [ 1m 2 (2 0 +
Arbo e T\ Arho Ag ) T )T Yo
[Io onpejenennio
Af
! = lim —.
flao) = iy R
Torna
Ax—0
Obo3HauNB

lim =
A Yecex Ykac;

HOﬂy‘{aeM ypaBHeHI/Ie KacaTeﬂbHOﬁ
_pl
Yxac = | (xo)(x - xO) + Yo.
OTKy1a ciieyeT reOMeTPUYeCKIil CMbBICJI KOHEYHOIT ITPOU3BOIHOIL:
/ _
f (Zlfo) - tg &,
rjie (v - YroJl HaKJIOHa KacaTesbHOl K rpadguky GyHkinnu f(x) B TOuKe
o -
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

3 uddepennupyemoctb PpyHKIIUN

Onpedenenue
Oyukius y = f(r) HaseiBaercs AudpdepeHIMPyeMoii B TOUKe Xy,
ec ee nipupainerne A f B 370l TOUKe MOYKHO IPEJICTaBUThL B BUJIE:

Af = A- Az +o(Ax), Ar — 0,

rie A - mocrosnuast, Ax = x — xo, Af = f(x) — f(x0).

O6osnauenue: f(x) € D(xg) - byuxius f(z) nubdepeniupyeva B
TOUKe Xy.

Teopema (06 axeusascrmmuocmu QuddepeHyupyemocmu u CyuLecmeosa-
HUA NPOU3E00HOT ) *

f(z) € D(xg) < 3Af' (o).

Joxazamenvcmeo
1) HeobxomMoCTh (=)
Hano: f(x) € D(xg)
Hoxkazats: 3f'(xg)

A o(Ax
f(z) € DA(?)) = Af=A (ix;r o(AxifA—J; = A+ (Ax )
: _ . olAzx) . _ , _
TAm A AT A AR, T AT = A

2) JOCTATOTHOCTD (<=)

Hawo: 3f'(xg)
Hoxazare: f(x) € D(xg)

Af'(zo) = EIAlim ﬁ

A‘a}q—)o Aﬂl’
I1 lim — = A.
YOTP A5 Az
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

ITo Teopeme o cBsi3u (byHKINM, ee Ipejesa U OECKOHETHO MaJIoi
A
af _ A+ a(Azx), tne a(Ax) - beckoneano mMamasa nupn Az — 0.

Ax

Orciona Af = A- Az + a(Az) - Az.
lim a(Az) - Az = lim a(Az) =0
Az—0 Ax Az—0

= a(Az) - Az =o(Az),Axr - 0= Af =A-Ax + o(Ax)
= f(z) € D(x).
|

Teopema (o nenpepvishocmu dugddepenuupyemots dynryuu)*
f(z) € D(xo) = f(x) € C(w).

Joxazamervcmeo
f(z) € D(xg) = Af = A- Az + o(Ax)
lim Af = lim (A- Az +o(Ax)) =0 = f(x) € C(xg).
ax—m Az—0

4 JInddepennuan pyaKnnm
[Iycts f(z) € D(xg). Torna Af = AAx + o(Az), Az — 0.

Onpedenenue

JIuneitnast gynkiua AAx nasbiBaercs audpdepeHImagioMm QyHK-
nun f(x) B TOUKe Ty.

O6osznauenue: df (xg)

Panee 6110 nokazano, aro A = f'(x). B cBoto ouepenp npuparienune
He3aBUCUMOIT mepementoit Ax dacto obo3nadaioT Kak dx. Torma

df (xg) = f'(x0)Ax = f'(xg)dz.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

[Tpumep:
f(!lf) = .CE3,$0 = 17
fl(x) =322, (1) =3 = df(1) = f'(1)dx = 3dx.

5 T'eomerpuyecknii cmbica qudpdepennuaia
Ecaun A f - 310 npupamenne GyHKII, TO df - 9T0 IpupalieHne op/in-

HATBI KacaTesbHOM K rpaduky dyHKnnn f(z) B TOUKe T( IPH H3MEHEeHIN
aprymenTa Ha Az (CM. PUCYHOK).

v A

Vifemmmmmmmmmm e

KacarenpHas

>Af

Jol=======s aiaieieeeie et -
; Ax :
1 A 1
- ~ >
X0 X X
[TockoibKy
lim M = lim o(AT) — lim °(A7) =0,

Az—0 df Az—0 f’(:z:o)Ax B f’(xo) Az—0 Az
TO, 9YeM MeHbIIe IIpupalieHne apryMmenta Ax, Tem OJnzKe 3HadeHne Jud-
depennmasia K 3HaUCHUIO TPUpAIeHIsS (DYHKITNN.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

6 IuBapuantHocTh popMbl AudpdepeHIiia-
J1a,
f(z) =v(u(x)) - cnoxuas Gy,
U - IPOMEXKYTOUYHAas IepeMeHHasl,

T - He3aBHCHMAsl [lepeMeHHasl,
uy = u(zp)

df (o) = f'(xo)dx = v'(up)u'(xo)dz = v'(ug)du

Hudbdepennmas df BbIVIAINT OJMHAKOBO, HE3aBUCUMO OT TOI'O, IO
KAKOM TTepeMEHHON (He3aBUCUMON & MJIM TIPOMEXKYTOUHOI 1) OH cunTa-
eTCsl.
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