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Tabnuua NnponsBoaHbIX

1.d=0

2. (x*) = ax*!
3. (&%) =a*Ilna
4. (&X) = e*

MA, Mogynb 2, Jlekyusa 2.2



A

Tabnuua NnponsBoaHbIX
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Tabnuua NnponsBoaHbIX

7. (sinx)" = cos x
8. (cos x)’ = —sinx
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Tabnuua NnponsBoaHbIX

7. (sinx)" = cos x
8. (cos x)’ = —sinx
1
9. (tgx)' =
(tgx) cos® x
10. (ctgx)' = ——
sin® x
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Tabnuua NnponsBoaHbIX

11. (arcsinx)’ =

12. (arccos x)’
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Tabnuua NnponsBoaHbIX

1
11. (arcsinx)’ =
1— fz
12. (arccos x)' = ———=
( ) T
13. (arctg x)' = !
' 8% T 1%
14. (arcctg x)' = 1Ti e
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Tabnuua NnponsBoaHbIX

BbeiBog pspaa ¢popmysn:
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BbeiBog pspaa ¢popmysn:
1) y =sinx
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Tabnuua NnponsBoaHbIX

BbeiBog pspaa ¢popmysn:
1) y =sinx

Af =
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:
1) y =sinx

Af = sin(x + Ax) —sinx =
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:
1) y =sinx

Af = sin(x + Ax) —sinx =
= 2 cos(x + Ax/2)sin Ax/2
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Tabnuua NnponsBoaHbIX

BbeiBog pspaa ¢popmysn:
1) y =sinx

/

y:
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:

1) y =sinx
"= lim A—f—
Y = ADoAx
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:

1) y =sinx
"= lim Af _
Y T AD0Ax
i 2 cos(x + Ax/2)sin Ax/2
p— Im pr—

Ax—0 Ax
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:

1) y =sinx
g Af
Y 7 A8 Ax
. 2cos(x + Ax/2)sin Ax/2
= lim —
Ax—0 Ax

: . sinAx/2
= gimgcosix + Ax/2) - fim =N~
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:

1) y =sinx
g Af
Y 7 A8 Ax
. 2cos(x + Ax/2)sin Ax/2
= lim —
Ax—0 Ax
: . sinAx/2
= gimgcosix + Ax/2) - fim =N~

— cos x.H
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Tabnuua NnponsBoaHbIX

BbeiBog pspaa ¢popmysn:
2)y=2a
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Tabnuua NnponsBoaHbIX

BbeiBog pspaa ¢popmysn:
2)y=2a

/

y:
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:

2)y=2a
, ’ Af
y Ax—0 AXx
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:
2)y=2a

/ ' Af ' ax+Ax _ 3
= im — = m =
y Ax—0 Ax Ax—0 Ax
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:

2) y = &
x+Ax _ x
y = IimA—f: lim 2 e _
Ax—0 Ax Ax—0 Ax
xX{ ~Ax
aX(a=* —1
= |im ( ):

Ax—0 Ax
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:

2)y=2a
x+Ax _ x
y' = lim A—f: lim 2 e _
Ax—0 Ax  Ax—0 Ax
o a(a™ —1) . aAxlna
= lim = lim —

Ax—0 Ax Ax—0  Ax
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Tabnuua NnponsBoaHbIX

BeiBog psipa coopmyn:

2)y=a
Af ax+Ax _ 3
/ . |. . . .
= |lim — = I|im =
y Ax—0 AXx Ax—0 Ax
o a(a™ —1) . aAxlna
= |im = |lim —
Ax—0 Ax Ax—0  Ax

= a*Ina.ll
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

OnpeneneHne
NMponsBoagHoW BTOpOro nopsigka yHKLuu
f(x) Ha3biBaeTCs NPOU3BOAHAS OT MPOU3BOLHOIA

f'(x).
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

OnpeneneHne

NMponsBoagHoW BTOpOro nopsigka yHKLuu
f(x) Ha3biBaeTCs NPOU3BOAHAS OT MPOU3BOLHOIA
f'(x).

ObozHauenue: f’(x) = (f'(x))
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

Onpenenenne

NMponsBoagHoW n-oro nopsigka yHKLUH
f(x) Ha3biBaeTCs NPON3BOAHASH OT MPOU3BOAHON
(n — 1)-oro nopsigka.
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NMponsBoagHoW n-oro nopsigka yHKLUH
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O6osHauenne: f(M(x)
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

Onpenenenne

NMponsBoagHoW n-oro nopsigka yHKLUH
f(x) Ha3biBaeTCs NPON3BOAHASH OT MPOU3BOAHON
(n — 1)-oro nopsigka.

O6osHauenne: F((x) = (F("=1(x))
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

Onpenenenne

NMponsBoagHoW n-oro nopsigka yHKLUH
f(x) Ha3biBaeTCs NPON3BOAHASH OT MPOU3BOAHON
(n — 1)-oro nopsigka.

O6osHauenne: F((x) = (F("=1(x))

Ha npakTuke ucnonb3ytoT aga cnocoba
0bO3HAYEHNST MPOU3BOAHBIX BbICLLNX MOPSAKOB!
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

Onpenenenne

NMponsBoagHoW n-oro nopsigka yHKLUH
f(x) Ha3biBaeTCs NPON3BOAHASH OT MPOU3BOAHON
(n — 1)-oro nopsigka.

O6osHauenne: F((x) = (F("=1(x))

Ha npakTuke ucnonb3ytoT aga cnocoba
0bO3HAYEHNST MPOU3BOAHBIX BbICLLNX MOPSAKOB!

FO(x). FO(x). £ (x), FO)....
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

Onpenenenne

NMponsBoagHoW n-oro nopsigka yHKLUH
f(x) Ha3biBaeTCs NPON3BOAHASH OT MPOU3BOAHON
(n — 1)-oro nopsigka.

O6osHauenne: F((x) = (F("=1(x))

Ha npakTuke ucnonssytoT gga cnocoba
0b03Ha4Y€eHNA NPON3BOAHBIX BbICLLINX MNOPAAKOB:
f(2)(x), f(3)(x), f(4)(x), f(5)(x),

f"(x), F"(x), f/V(x), fv(x),
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

[Tpumep:
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

[Tpumep:
(2¥) =2%In2,
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

[Tpumep:
(2¥) =2%In2,
(2¥)" = 2XIn%2,
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

[Tpumep:

(2¥) =2*In2,
(24)" =2*In°2,
(24)" =2¥In>2,
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[Tpumep:
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[1pon3BOAHbBIE BBICLUUX MOPSIAKOB

[Tpumep:

(2¥) =2*In2,
(24)" =2*In°2,
(24)" =2¥In>2,

(2)() = 2¢In" 2.
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Dusnyecknii cMbICa BTOPOI NPON3BOAHOIN
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Dusnyecknii cMbICa BTOPOI NPON3BOAHOIN

S(t) - pnavHa nyTr, NpoliieHHOro TeNoM 3a
BpeMs t.
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Dusnyecknii cMbICa BTOPOI NPON3BOAHOIN

S(t) - pnavHa nyTr, NpoliieHHOro TeNoM 3a
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Dusnyecknii cMbICa BTOPOI NPON3BOAHOIN

S(t) - pnavHa nyTr, NpoliieHHOro TeNoM 3a
BpeMs t.

V = §'(t) - ckopocTb

a= V'(t) = 5"(t) - yckopehne
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[nddbeperymnan dyHkunn
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[nddbeperymnan dyHkunn

Mycts f(x) € D(xp).
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[nddbeperymnan dyHkunn

Mycts f(x) € D(xp). Toraa
Af = AAx + o(Ax), Ax — 0.
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[nddbeperymnan dyHkunn

Mycts f(x) € D(xp). Toraa
Af = AAx + o(Ax), Ax — 0.

OnpeneneHne
Jlnneiinaa dpyHkums AAx HasbiBaeTcs

avndbdepeHuymnanom dyrkunn f(x) B Touke
X0.
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[nddbeperymnan dyHkunn

Mycts f(x) € D(xp). Toraa
Af = AAx + o(Ax), Ax — 0.

OnpeneneHne

Jlnneiinaa dpyHkums AAx HasbiBaeTcs
avndbdepeHuymnanom dyrkunn f(x) B Touke
X0.

Obo3zHauenne: df (xg)
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[nddbeperymnan dyHkunn

Panee 6bin0 nokasato, 4to A = f'(x).
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[nddbeperymnan dyHkunn

Patee bbino nokasaHo, 4to A = f/(xg). B cBoro
o4yepelb NpupalleHne He3aBUCMMOW NEPEMEHHON
Ax 4acTto 0bo3Ha4atoT Kak dx.
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[nddbeperymnan dyHkunn

Patee bbino nokasaHo, 4to A = f/(xg). B cBoro
o4yepelb NpupalleHne He3aBUCMMOW NEPEMEHHON
Ax 4acTo obo3sHavaroT kak dx. Toraa

df(Xo) =
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[nddbeperymnan dyHkunn

Patee bbino nokasaHo, 4to A = f/(xg). B cBoro
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Ax 4acTo obo3sHavaroT kak dx. Toraa

df (xp) = f'(x0)Ax
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[nddbeperymnan dyHkunn

Patee bbino nokasaHo, 4to A = f/(xg). B cBoro
o4yepelb NpupalleHne He3aBUCMMOW NEPEMEHHON
Ax 4acTo obo3sHavaroT kak dx. Toraa

df(xp) = f'(x0)Ax = f'(xg)dx.
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[nddbeperymnan dyHkunn

Patee bbino nokasaHo, 4to A = f/(xg). B cBoro
o4yepelb NpupalleHne He3aBUCMMOW NEPEMEHHON
Ax 4acTo obo3sHavaroT kak dx. Toraa

df(xp) = f'(x0)Ax = f'(xg)dx.
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[nddbeperymnan dyHkunn

[Tpumep:
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[nddbeperymnan dyHkunn

[Tpumep:
f(x) = x>, x =1,
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[nddbeperymnan dyHkunn

[Tpumep:
f(x) = x>, x =1,
f'(x) = 3x%,f'(1) =3
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[nddbeperymnan dyHkunn

[Tpumep:

f(x) = x>, x =1,

f'(x) = 3x%,f'(1) =3

= df (1) = f'(1)dx = 3dx.
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[eomeTpryeckunii cMmbica guddepeHumana
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v A Ax)

MA, Mogyns 2, Jlekuns 2.2 15 / 24



[eomeTpryeckunii cMmbica guddepeHumana

v A

N

Yo
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[eomeTpryeckunii cMmbica guddepeHumana
v A

N

Yol==----->
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[eomeTpryeckunii cMmbica guddepeHumana

v A
| —e--
Kacarenpuas E
Y
7 Y
" Ax .
X0 X X
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[eomeTpryeckunii cMmbica guddepeHumana

v A

N

Yo

Kacarenbuas

A/

--t-------
1
:
1
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[eomeTpryeckunii cMmbica guddepeHumana

Ecnn Af - 310 npupawenne dynkunn, to df -
5TO MpUpaLLeHe KacaTesbHOW K rpadpnky yHK-
um f(x) B TOUKe Xp NMPU U3MEHEHWUU apryMeHTa
Ha Ax.
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[eomeTpryeckunii cMmbica guddepeHumana

[lockonbKy
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[eomeTpryeckunii cMmbica guddepeHumana

[lockonbKy

AT df
aho df
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[eomeTpryeckunii cMmbica guddepeHumana

[lockonbKy

. Af —df _ o(Ax)

im — = |lim ———— =
Ax—0  df Ax—0 '(x0) Ax
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[lockonbKy
. Af —df _ o(Ax)
im — = |lim ———— =
Ax—0  df Ax—0 '(x0) Ax
1 ’ o(Ax)

f'(x0) ax—0  Ax
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[eomeTpryeckunii cMmbica guddepeHumana

[lockonbKy
. Af —df _ o(Ax)
im — = |lim ———— =
Ax—0  df Ax—0 '(x0) Ax
_ 1 i o(Ax) o,

f'(x0) ax—0  Ax
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[eomeTpryeckunii cMmbica guddepeHumana

[lockonbKy
. Af —df o(Ax)
im — = |lim ——— =
Ax—0  df Ax—0 f'(x0)Ax
1 A
jim 22X _ g

 f(x) ax—0  Ax
TO, YeM MeHblUe npupalleHune aprymenta Ax,

Tem DaMXKe 3HaveHne audbdeperumana K
3HAYEHUIO NpUpaLleHnst yHKLNN,
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[pubnvxerHble BbIYUCAEHUS DYHKLNN C
nomoLlbto andpdpepeHumnana
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[pubnvxerHble BbIYUCAEHUS DYHKLNN C
nomoLlbto andpdpepeHumnana

Af = df(xg) + o(Ax),Ax — 0
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[pubnvxerHble BbIYUCAEHUS DYHKLNN C
nomoLlbto andpdpepeHumnana

Af = df(xg) + o(Ax),Ax — 0

f(xo+ Ax)—f(x) = f'(x)Ax+o(Ax), Ax — 0
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[pubnvxerHble BbIYUCAEHUS DYHKLNN C
nomoLlbto andpdpepeHumnana

Af = df(xg) + o(Ax),Ax — 0
f(xo+ Ax)—f(x) = f'(x)Ax+o(Ax), Ax — 0

f(xo+ Ax) = f(xg)+ ' (x0)Ax+o(Ax), Ax — 0
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[pubnvxerHble BbIYUCAEHUS DYHKLNN C
nomoLlbto andpdpepeHumnana

AFf = df (x) + o(Ax), Ax — 0
f(xo+Ax)—f(xo) = f'(x0)Ax+o(Ax), Ax — 0
f(xo+Ax) = f(xo)+ f'(x0)Ax +o(Ax), Ax — 0
f(x + Ax) =~ f(x0) + f'(x0)Ax
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[pubnvxerHble BbIYUCAEHUS DYHKLNN C
nomoLlbto andpdpepeHumnana

[Tpumep:
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[pubnvxerHble BbIYUCAEHUS DYHKLNN C
nomoLlbto andpdpepeHumnana

[Mpumep:
f(x)=Inx,x=1.1

MA, Mogyns 2, Jlekuns 2.2 19 / 24



[pubnvxerHble BbIYUCAEHUS DYHKLNN C
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[Mpumep:
f(x)=Inx,x=11=x=1Ax=0.1
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[pubnvxerHble BbIYUCAEHUS DYHKLNN C
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[pubnvxerHble BbIYUCAEHUS DYHKLNN C
nomoLlbto andpdpepeHumnana

[Tpumep:
f(x)=Inx,x=11=x=1Ax=0.1
f'(x) =1/x,f'(x) =1
=Inll~In1+1-01=0+01=0.1
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[Tpnban>KeHHbIE BLIYNCIEHNS (DYHKLAN C

nomoLlbto andpdpepeHumnana

[Tpumep:
f(x)=Inx,x=11=x=1Ax=0.1
f'(x) =1/x,f'(x) =1
=Inll~In1+1-01=0+0.1=0.1
TouHoe 3Hayvenne: In1.1 = 0.09531
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[MpaBuna BeluncneHns auddepeHumnana
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[MpaBuna BeluncneHns auddepeHumnana

1. d(u+v)=du+dv
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[MpaBuna BeluncneHns auddepeHumnana

1. d(u+v)=du+dv

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

MA, Mogynb 2, Jlekyusa 2.2



[MpaBuna BeluncneHns auddepeHumnana

1. d(u+v)=du+dv

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

3.d(ﬂ):V.du—u.dv,v7é0

Vv V2
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/lHBapraHTHOCTL dhopmbl
andpdeperLmana
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/lHBapraHTHOCTL dhopmbl
andpdeperLmana

f(x) = v(u(x)) - cnoxHas dpyHkums,
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/lHBapraHTHOCTL dhopmbl
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f(x) = v(u(x)) - cnoxHas dpyHkums,
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/lHBapraHTHOCTL dhopmbl
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/lHBapraHTHOCTL dhopmbl
andpdeperLmana

f(x) = v(u(x)) - cnoxHas dpyHkums,
U - MPOMEXYTOYHAsH NepeMeHHasl,
X - HE3aBNCMMasi NepeMeHHasi,

up = u(xo)

MA, Mogynb 2, Jlekyusa 2.2



/lHBapraHTHOCTL dhopmbl
andpdeperLmana

f(x) = v(u(x)) - cnoxHas dpyHkums,
U - MPOMEXYTOYHAsH NepeMeHHasl,
X - HE3aBNCMMasi NepeMeHHasi,

up = u(xo)

df (xo) = f'(x0)dx
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/lHBapraHTHOCTL dhopmbl
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f(x) = v(u(x)) - cnoxHas dpyHkums,
U - MPOMEXYTOYHAsH NepeMeHHasl,
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/lHBapraHTHOCTL dhopmbl
andpdeperLmana

f(x) = v(u(x)) - cnoxHas dpyHkums,
U - MPOMEXYTOYHAsH NepeMeHHasl,
X - HE3aBNCMMasi NepeMeHHasi,

up = u(xo)

df (xo) = f'(x0)dx = v'(up) v/ (x0)dx = v'(up)du
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/lHBapraHTHOCTL dhopmbl
andpdeperLmana

Hudppeperyman df BbIrNSANMT OAMHAKOBO, He3a-
BUCUMO OT TOTO, MO KAKOW MEPEMEHHOV (He3aB|/|—
CUMOIi X WIN MPOMEXYTOHHON U) OH CHUTAETCS.
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[ndbbepermansl BbICLINX NOPSAKOB

Onpegenexne
OudpdepeHumanom BTOpOro nopsgka Ha-

3bIBaeTCs AndpdepeHuman ot agndpdpepeHumana nep-

BOro rnopsAaaka.
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Onpegenexne

OudpdepeHumanom BTOpOro nopsgka Ha-
3bIBaeTCs AndpdepeHuman ot agndpdpepeHumana nep-
BOTO MOPSAZKA.

ObosHauenne: d*f(xp)
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[ndbbepermansl BbICLINX NOPSAKOB

Onpegenexne

OudpdepeHumanom BTOpOro nopsgka Ha-
3bIBaeTCs AndpdepeHuman ot agndpdpepeHumana nep-
BOTO MOPSAZKA.

ObosHauenue: d*f(xp) = d(df(xg))
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[ndbbepermansl BbICLINX NOPSAKOB

Onpegenexne

OudpdepeHumanom BTOpOro nopsgka Ha-
3bIBaeTCs AndpdepeHuman ot agndpdpepeHumana nep-
BOTO MOPSAZKA.

ObosHauenne: d*f(xp) = d(df(x0)) = " (xo)dx?
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[ndbbepermansl BbICLINX NOPSAKOB

Onpegenexne

OunddepeHumanom n-oro nopsiagka
Ha3blBaeTcA gudpcpbeperuman ot gudpdpeperymana
(n — 1)-oro nopsigka.
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Onpegenexne

OunddepeHumanom n-oro nopsiagka
Ha3blBaeTcA gudpcpbeperuman ot gudpdpeperymana
(n — 1)-oro nopsigka.

Obo3HayeHune:

dnf(X())
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[ndbbepermansl BbICLINX NOPSAKOB

Onpegenexne

OunddepeHumanom n-oro nopsiagka
Ha3blBaeTcA gudpcpbeperuman ot gudpdpeperymana
(n — 1)-oro nopsigka.

Obo3zHaueHue:
d"f(x) = d(d”_lf(xo))
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[ndbbepermansl BbICLINX NOPSAKOB

Onpegenexne

OunddepeHumanom n-oro nopsiagka
Ha3blBaeTcA gudpcpbeperuman ot gudpdpeperymana
(n — 1)-oro nopsigka.

ObosHayveHme:
d"f(x) = d(d"1f(x)) = £ (x)dx"
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