
25

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

1.

2.

3.

4

5.

6.

7.

8.

Ïðèðàùåíèÿ ñóììû è ðàçíîñòè, ïðîèçâåäåíèÿ è ÷àñòíîãî

.

. . . . . .
Óñëîâèÿ çàäàíèÿ ïðèðàùåíèé ôóíêöèé . . . . . . . . . . . . . . . . . . . . . . .

Ïðîèçâîäíàÿ ñóììû . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ïðîèçâîäíàÿ ðàçíîñòè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ïðîèçâîäíàÿ ïðîèçâåäåíèÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ïîñòðîåíèå è ïðîâåðêà ãèïîòåçû î ïðîèçâîäíîé ñòåïåííîé
ôóíêöèè ñ íàòóðàëüíûì ïîêàçàòåëåì . . . . . . . . . . . . . . . . . . . . . . .

Îáîáùåíèå ãèïîòåçû äëÿ y = x ( ) . . . . . . . . . . . . . . . . . . . . . . .

Ïðîèçâîäíàÿ ÷àñòíîãî  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ïîëåçíîå ñëåäñòâèå ïðîèçâîäíîé ÷àñòíîãî  . . . . . . . . . . . . . . . . . . .
Ôîðìóëà ïðîèçâîäíîé ÷àñòíîãî, óäîáíàÿ äëÿ âû÷èñëåíèé . . . . . . . .

µ
µ∈R

9. Ïðîèçâîäíàÿ òàíãåíñà . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ïðîèçâîäíàÿ êîòàíãåíñà . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Èíôîðìàöèîííàÿ ñõåìà "Ïðàâèëà äèôôåðåíöèðîâàíèÿ" . . . . . . . . . .

Ðàçíûå çàäà÷è . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ïðàâèëà

äèôôåðåíöèðîâàíèÿ

26

26

28

30

32

34

36

38

40
41

42

43

44

45



26

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

1
+
−
⋅

⋅

:

:

∆ ∆
∆

sin sin sinx
x

x x
x x

x
x

⋅
L
NM

O
QP

= + ⋅
+

L
NM

O
QP

− ⋅
L
NM

O
QP

1 1 1b g

∆
∆

∆

x

x

x x

x x

x

x2 2 2

L
N
M

O
Q
P =

+

+

L

N
M
M

O

Q
P
P

−
L
N
M

O
Q
Pb g

∆ ∆ ∆f x g x f x x g x x f x g xb g b g b g b g b g b go o o= + + −

ÏÐÈÐÀÙÅÍÈß ÑÓÌÌÛ È ÐÀÇÍÎÑÒÈ,
ÏÐÎÈÇÂÅÄÅÍÈß È ×ÀÑÒÍÎÃÎ

ÓÑËÎÂÈß ÇÀÄÀÍÈß ÏÐÈÐÀÙÅÍÈÉ ÔÓÍÊÖÈÉ

Ïðèìåð

u x v x x a bb g b g, : ;∈ ∆ ∆x x x a b: ;+ ∈b g

∆ u x v xb g b go

Ïðèðàùåíèÿ
ñóììû è ðàçíîñòè, ïðîèçâåäåíèÿ è ÷àñòíîãî äâóõ ôóíêöèé

ìîæíî ðàññìàòðèâàòü
òîëüêî ïðè óñëîâèÿõ:

îáå ôóíêöèè
çàäàíû

íà îäíîì è òîì æå ïðîìåæóòêå

ïðèðàùåíèå àðãóìåíòà
äîñòàòî÷íî ìàëî

(íå âûâîäèò òî÷êó +
çà ïåðåäåëû ýòîãî ïðîìåæóòêà)

x x∆

ÏÎÑÌÎÒÐÈÒÅ È1
îïðåäåëèòå:

1–1

1/a

a

íà êàêîì ïðîìåæóòêå
èìåþò ñìûñë àðèôìåòè÷åñêèå îïåðàöèè

íàä ïàðàìè ôóíêöèé

1

–1
– a

–1/a
a

a

1

–1

ñèìâîë
àðèôìåòè÷åñêîé

îïåðàöèè

è

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



27

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

∆ ∆ ∆u x v x u x v xb g b g b g b g⋅ ≠ ⋅

∆
∆

∆

u x

v x

u x

v x

b g
b g

b g
b g

L
N
M

O
Q
P ≠

∆ ∆ ∆u x v x u x v xb g b g b g b g± = ±
∀ ∈

+ ∈

u x v x x a b

x x x a b

b g b g
b g
, : ;

: ;∆ ∆

∀ ∈

+ ∈

u x v x x a b

x x x a b

b g b g
b g
, : ;

: ;∆ ∆

∀ ∈

+ ∈

u x v x x a b

x x x a b

b g b g
b g
, : ;

: ;∆ ∆

v xb g ≡ 0

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

ÏÎÑÌÎÒÐÈÒÅ È6

3

4

5

îïðåäåëèòå

îáÿçàòåëüíîå, íî îòñóòñòâóþùåå óñëîâèå

âñåãäà

âñåãäà

âñåãäà

∆

∆ ∆

1

1
1x

x

x x x x

+F
H

I
K

= −
+b g

∆

∆

∆

∆

2 2 2 1
1

x

x

x x

x

d i
d ie e e

=
F
H

I
K ⋅

−

−

Äîêàæèòå, ÷òî Äîêàæèòå, ÷òî8 9

Òðåíàæåð2

1 2 3 4

Ñîñòàâüòå ôîðìóëó

äëÿ ôóíêöèé

x x+ cos 2
1

x
x

− 2
1

2
x

x
⋅

sin x

x2 1−

∆ ∆ ∆f x g x f x x g x x f x g xb g b g b g b g b g b go o o= + + −

Äîêàæèòå, ÷òî7

∆

∆
∆

f x

x

f x

x

b g b g
≠

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



28

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

2
ÏÐÎÈÇÂÎÄÍÀß ÑÓÌÌÛ

= + + + − + =u x x v x x u x v x∆ ∆b g b g b g b g
= + − + + − =u x x u x v x x v x∆ ∆b g b g b g b g

1 2444 3444 1 2444 3444

= +∆ ∆u x v xb g b g

u x v x u x v xb g b g b g b g+ ′ = ′ + ′

∆ ∆f x u x v xb g b g b g= + =

Ïðîèçâîäíàÿ
ñóììû

ñóììå
ïðîèçâîäíûõðàâíà

2

f u v= +

f u v C a b

a b

= + ∈ ′ 〈 〉

〈 〉

;

;
äèôôåðåíöèðóåìà

íà

1 244 344

Ïpè ∆ x→ 0 :

1

Åñëè è íà ; ,  òî ( ) íà ;u v a b u +v a b∃ ′      ′      〈 〉 ∃ ′      〈 〉 :

Ïðîàíàëèçèðóåì, ñóùåñòâóåò ëè ( ) íà ;u +v a b′      〈 〉 :

u v f x
f x

x

u x

x

v x

x

x

x

+
′

= ′ = =

= +
L
N
M

O
Q
P =

→

→

b g b g b g

b g b g

lim

lim

∆

∆

∆

∆

∆

∆

∆

∆

0

0

= + =
→ →

lim lim
∆ ∆

∆

∆

∆

∆x x

u

x

v

x0 0
1 24 34 1 24 34

= ′ + ′u x v xb g b g

Ä î ê à ç à ò å ë ü ñ ò â î

u v C a b

a b

, ;

;

∈ ′ 〈 〉

〈 〉
äèôôåðåíöèðóåìû

íà

1 24 34

E
Åñëè äëÿ , òîx x

âûápàíî

a
123

∆

äëÿ

äëÿ

u u

v v

íàéäåòñÿ
ñîîòâåòñòâóþùåå

a
1 244 344

a

6 744 844

∆

∆

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



29

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

f x x
x

b g = +

E
1

f x x
x

x
x

x

x x x

x
x

x

ìûñëåííî

b g

e j

′
= +
F
HG

I
KJ
′

=

=
′
+
F
HG

I
KJ
′

=

= ⋅ − ⋅
⋅

=

= ⋅ −
F
HG

I
KJ

1

1

1
2

1
2

1

1
2

1

1 244 344

x
x

+ 1

x x

x x x

x x

2

2

7 6 0

6 6 0

6 1 0

+ + =

+ + + =

+ ⋅ + =

d i b g
b g b g

E
= − = −x x6 1èëè

1
3

7
2

6 0

1
3

3
7
2

2 6 0

3 2

2

⋅
F
H

I
K

′
+ ⋅
F
H

I
K

′
+ ′ = ′

⋅ + ⋅ + =

x x x

x x

b g b g
ìûñëåííî

ìûñëåííî

1 244444 344444

1 24444 34444

1
3

7
2

6 03 2x x x+ +F
H

I
K

′
=

Ðåøèì
óðàâíåíèå

ÏðèìåðÏðèìåð

Äîêàæèòå, ÷òî

ÏÎÑÌÎÒÐÈÒÅ È

1

2

u v C a b, , ;ω ∈ ′ 〈 〉

E
u v u v+ + ′= ′ + ′ + ′ω ωb g

cos x xx+ + ′=ee j

çàïèøèòå
îòâåò

Íàéäåì
ïðîèçâîäíóþ ôóíêöèè

Ð å ø å í è å Ð å ø å í è å

1

3

2

2
3

5
2

8 33 2x x x x+
F
H

I
K

′
+ −

′
=b g

1
6

1
2

12 1 1
6

3 2 2 3x x x x x+ +F
H

I
K

′
= + +F
H

I
K

′

x x2 1 2− = ′b g

Ðåøèòå óðàâíåíèåÑåðèÿ3

x x x3 2+ ′ = − ′d i b g

4

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



30

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

3
ÏÐÎÈÇÂÎÄÍÀß ÐÀÇÍÎÑÒÈ

= + − + − − =u x x v x x u x v x∆ ∆b g b g b g b g
= + − − + − =u x x u x v x x v x∆ ∆b g b g b g b g

1 2444 3444 1 2444 3444

= −∆ ∆u x v xb g b g

= − =
→ →

lim lim
∆ ∆

∆

∆

∆

∆x x

u

x

v

x0 0
1 24 34 1 24 34

u x v x u x v xb g b g b g b g−
′

= ′ − ′

u x v x u x v x u x v x

u x v x u x v x

b g b g b g b go t b g b g

b g b g b g b g

−
′
= + −

′
=

′
+ −

′
=

=
′
−

′
= ′ − ′

∆ ∆f x u x v xb g b g b g= − =

Ïðîèçâîäíàÿ
ðàçíîñòè

ðàçíîñòè
ïðîèçâîäíûõ

ðàâíà

2

f u v= −

f u v C a b

a b

= − ∈ ′ 〈 〉

〈 〉

;

;
äèôôåðåíöèðóåìà

íà

1 244 344

Ïpè ∆ x→ 0 :

1

Åñëè è íà ; , òî ( ) íà ;u v a b u v a b∃ ′      ′      〈 〉 ∃ ′      〈 〉– :

Ä î ê à ç à ò å ë ü ñ ò â î

= ′ − ′u x v xb g b g

u v f x
f x

x

u x

x

v x

x

x

x

− ′ = ′ = =

= −
L
N
M

O
Q
P =

→

→

b g b g b g

b g b g

lim

lim

∆

∆

∆

∆

∆

∆

∆

∆

0

0

ïpè x x
u u

v v
a

a

a
∆

∆

∆
:u v C a b, ;∈ ′ 〈 〉 ⇒

Äàííóþ òåîðåìó ïðè òåõ æå óñëîâèÿõ
ìîæíî äîêàçàòü, îïèðàÿñü íà òåîðåìû

î èïðîèçâîäíîé ñóììû âûíåñåíèè ÷èñëà çà çíàê ïðîèçâîäíîé

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



31

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

′
F
H

I
K

′

′

′

′
F
H

I
K

−

−

f

f

f

f

f

1
2

1

0

1

1
2

b g
b g
b g

f x x xb g = + −2 2

− − − − − −3
5
2

2
3
2

1
1
2

0
1
2

1
3
2

2
5
2

3

Âû÷èñëèòå çíà÷åíèå ïðîèçâîäíîé ôóíêöèè

â çàäàííîé òî÷êå

f x xb g = −

E
3 12

f x xb g = −3 12

f x x

x

x x

ìûñëåííî

ìûñëåííî

b g d i

d i b g

d i

′
= − ′=

= ′ − ′ =

= ⋅ ′ − =

3 1

3 1

3 0 6

2

2

2

1 244 344

1 244 344

Ð å ø å í è å

Íàéäåì
ïðîèçâîäíóþ ôóíêöèè

Ïðèìåð

k p k p⋅ − ⋅
′
= −x x

5 5 02 3
1+ + − ′ ==−x x x xe j

k
k

k k
−

−L
N
M

O
Q
P

′

=
′f x f xb g b g

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

Òåñò

1

3

4 5

2

6

x
x x

2
2

1 1
2

1⋅ −
F
H

I
K

L
NM

O
QP
′

= x
x x x

2
2

1

2

1
1

1
⋅ −
F
HG

I
KJ

′

= −

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



32

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

u x v x
u x v x

x

u x

x
v x u x

v x

x

u x

x
v x

x

x

b g b g
b g b g

b g b g b g b g b g b g

⋅ ′ =
⋅

=

= ⋅ + ⋅ + ⋅
L
N
M

O
Q
P =

→

→

lim

lim

∆

∆

∆

∆

∆

∆

∆

∆

∆

∆
∆

0

0

ÏÐÎÈÇÂÎÄÍÀß ÏÐÎÈÇÂÅÄÅÍÈß

f x x f x u x x v x x u x v x

u x u x v x v x u x v x

u x v x u x v x u x v x

+ − = + ⋅ + − ⋅ =

= + ⋅ + − ⋅ =

= ⋅ + ⋅ + ⋅

∆ ∆ ∆

∆ ∆

∆ ∆ ∆ ∆

b g b g b g b g b g b g
b g b g b g b g b g b g
b g b g b g b g b g b g

∆

∆

∆

∆

∆

∆

∆

∆
∆

f x

x

u x

x
v x u x

v x

x

u x

x
v x

b g b g b g b g b g b g b g= ⋅ + ⋅ + ⋅

= ⋅ + ⋅ + ⋅ =
→

′

→

′

→

′

→
lim lim lim lim

∆ ∆ ∆ ∆

∆

∆

∆

∆

∆

∆
∆

x

u x

x

v x

x

u x

x

u x

x
v x u x

v x

x

u x

x
v x

0 0 0 0

0

b g b g b g b g b g b g

b g b g b g
1 244 344 1 244 344 1 244 344 1 244 344

= ′ ⋅ + ⋅ ′u x v x u x v xb g b g b g b g

u x v x

u x v x u x v x

b g b g
b g b g b g b g

⋅
′

=

= ′ ⋅ + ⋅ ′

f x u x v xb g b g b g= ⋅ :

∆ ∆f x u x v xb g b g b g= ⋅1

2

3

u x x x a bb g b g, : ;ν ∈〈 〉

u x x x a bb g b g, : ;ν ∈〈 〉

∃ ′ ′ ∀ ∈u x x x a bb g b g b g, ;ν

Ò. ê. ∃ ′ ′ ∀ ∈u x x x a bb g b g b g, ; :ν

∀ ∈x a b;b g

U

V

|
|
|
|

W

|
|
|
|

∆ ∆u x u x x u xb g b g b g= + −

∆ ∆u x u x u x xb g b g b g+ = +

∆ ∆v x v x x v xb g b g b g= + −

v x x v x v x+ = +∆ ∆b g b g b g

Ä î ê à ç à ò å ë ü ñ ò â î

Òàê êàê Òàê êàê

Îòñþäà

òî òî

4

, ,

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



33

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî Äîêàæèòå, ÷òî

ÏÎÑÌÎÒÐÈÒÅ È3

5 6

4

u v
u v u v u v

⋅ ⋅ ′=
= ′ ⋅ ⋅ + ⋅ ′ ⋅ + ⋅ ⋅ ′

ω
ω ω ω
b g

u v C a b, , ;ω ∈ ′ 〈 〉

E
sin x x x⋅ ⋅ =2 2d i

çàïèøèòå
îòâåò

Ñåðèÿ

Òðåíàæåð

2

1

1

1

2

2

3

3

4

4

sin x x⋅ ′ee j 1
2

4x

x⋅
F
HG

I
KJ

′

f x g xb g b g⋅ ′= f x xb g ⋅
′
=3 x g x3 ⋅

′
=b g

Íàéäèòå ïðîèçâîäíóþ ïðîèçâåäåíèÿ ôóíêöèé

Îôîðìèòå ïðàâóþ ÷àñòü ðàâåíñòâà

x

x

3F
HG

I
KJ

′
x

x

x4 ⋅F
HG

I
KJ

′
3

x x⋅ ′=cose j

Ïðèìåð Âûâåäåì ïðîèçâîäíóþ ôóíêöèè

1 1 1 1 1 1 1 1 1 1 2 3
3 2 2 2 2 2 3 4x x x x x x x x x x x x

ìûñëåííî

F
HG

I
KJ

′
= ⋅
F
HG

I
KJ

′
=
F
HG

I
KJ

′
⋅ + ⋅

F
HG

I
KJ

′
= − ⋅ − ⋅ = −

1 2444 34444

x x4 34e j ′ = 1 4
4 5x x

F
HG

I
KJ

′
= −

y
x

=
1

3

ÏÎÑÌÎÒÐÈÒÅ È7 8
ïðîàíàëèðóéòå

x x3 4e j e j′ ′è

x x x2 2 12 2e j ′= ⋅ = ⋅ − 1 2
2

1
2 3 2 1x x x

F
H

I
K

′
= − = − ⋅

+

1 1
3 4x x

F
HG

I
KJ

′ F
HG

I
KJ

′
è

è îôîðìèòå
àíàëîãè÷íûì îáðàçîì

ðåçóëüòàòû
äèôôåðåíöèðîâàíèÿ

ðåçóëüòàò
äèôôåðåíöèðîâàíèÿ

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



34

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

5

Ïðîâåðÿåì ïðè n = 1

Ïðîâåðÿåì ïðè n k= + 1

Ïðåäïîëàãàåì ïðè n = k

x xk kke j ′= ⋅ −1

x x x

x x x x x

x

k k

k k k k

k
k k

k

+

−

′ = ⋅ ′ =

= ⋅ + ⋅ = + =

= + ⋅

1 1

1 1

1

e j e j

b g

E
=ïðè n 1

óòâåðæäåíèå âåðíî

x x1 1 11e j ′= ⋅ −

E
=ïðè n k +1

óòâåðæäåíèå âåðíî

x xn nne j ′= ⋅ −1

x x x x

x x x

x x x

x x x

b g e j

e j

e j

e j

′ = ′ = = ⋅

′ = ⋅ = ⋅

′ = ⋅ = ⋅

′ = ⋅ = ⋅

−

−

−

−

1 0 1 1

2 1 2 1

3 2 3 1

4 3 4 1

1

2 2

3 3

4 4

LLLLLLLL

x x
x

n nne j ′ = ⋅ ⋅
1

ôîðìóëà, óäîáíàÿ

äëÿ íàõîæäåíèÿ ðåçóëüòàòà

1 2444 3444

x xn nnd i ′ = ⋅ −1

Îáùàÿ ôîðìóëà
6 744 844

Ïîñòðîåíèå ãèïîòåçû
îá îáùåé ôîðìóëå

ïðîèçâîäíîé ñòåïåíè
ñ íàòóðàëüíûì ïîêàçàòåëåì

Ãèïîòåçà:

Ïðîâåðêà ãèïîòåçû
ìåòîäîì

ìàòåìàòè÷åñêîé èíäóêöèè

L
NM

O
QP
′

+
L
NM

O
QP
′

+
L
NM

O
QP
′

+
L
NM

O
QP
′

+
L
NM

O
QP
′

+
L
NM

O
QP
′

=
x x x x x x

x x x x x x

x x x x x x

ìûñëåííî

4 6 8 10 12 14

3 5 7 9 11 13

3 2 4 6 8 10

4 6 8 10 12 14

2 1

2 3 4 5 6 7

2 3 4 5 6 7
= =

= ⋅

1 24444444444 34444444444

d i

Ïðèìåð

+ + + + +

+ + + + +

óòâåðæäåíèå

âåðíî

ÏÎÑÒÐÎÅÍÈÅ È ÏÐÎÂÅÐÊÀ ÃÈÏÎÒÅÇÛ
Î ÏÐÎÈÇÂÎÄÍÎÉ ÑÒÅÏÅÍÍÎÉ ÔÓÍÊÖÈÈ

Ñ ÍÀÒÓÐÀËÜÍÛÌ ÏÎÊÀÇÀÒÅËÅÌ

ãèïîòåçà èñòèííàx xn nn n Ne j ′= ⋅ ∀ ∈−1

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



35

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

x x x

x

x

x

− − − −

−

−

−

′= − ⋅ = − ⋅

′=

′=

′=

1 2 1 1

2

3

4

1 1d i
d i
d i
d i

x x
x

− −′ = − ⋅ ⋅n nne j 1

ôîðìóëà, óäîáíàÿ

äëÿ íàõîæäåíèÿ ðåçóëüòàòà

1 24444 34444

ïîñòðîéòå
ãèïîòåçó

äîêàæèòå
ìåòîäîì

ìàòåìàòè÷åñêîé èíäóêöèè

1 2 3 4

Óïðîñòèòå âûðàæåíèåÑåðèÿ3

x x

x

13 14

14

d i d i
d i

′⋅ ′

′

−

x x x x4 2 5 3d i d i d i d i′⋅ ′− ′⋅ ′− −

Ïðèìåð Íàéäåì ïðîèçâîäíóþ ôóíêöèè f x x x xb g e je j= + + −3 43 2 5

′ = + ⋅ + −
′

=

= + − + + − ′=

= ′+ ′− ′+ ′− ′ =

= + − +

f x x x x

x x x x x

x x x x

x x x

b g d i d i

d i

d i d i d i b g b g

3 4

7 4 3 4

7 4 3

6 3 2

3 2 5

2 5 3 6 15

5 5 6 15

7 20 15 6
ìûñëåííî

1 24444444 34444444

′ = + ⋅ + −
′

=

= + ′⋅ + − + + ⋅ + − ′ =

= ⋅ + − + + ⋅ +

f x x x x

x x x x x x

x x x x x

b g d i d i

d i d i d i d i

d i d i d i

3 4

3 4 3 4

2 4 3 3

3 2 5

3 2 5 3 2 5

3 2 5 3 4 2

ìûñëåííî

1 2444444444 3444444444

Ïîñìîòðèòå è ñðàâíèòå!

L

N
M
M

O

Q
P
P

′
x x5 2

5 2
1−

F
HG

I
KJ

′

+ −
F
HG

I
KJ

′
1

2 2 2x

u v u v+
′
= ′ + ′b g

u v u v u v⋅
′
= ′ ⋅ + ⋅ ′b g

ÏÎÑÌÎÒÐÈÒÅ È1 2

îá îáùåé ôîðìóëå
ïðîèçâîäíîé ñòåïåíè

ñ öåëûì îòðèöàòåëüíûì ïîêàçàòåëåì
èñòèííîñòü

ýòîé ãèïîòåçû
â âèäå

Ð å ø å í è å
(2 ñïîñîá)

Ð å ø å í è å
(1 ñïîñîá)

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



36

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

6

=

⋅
+

−

=

=

⋅
+F

HG
I
KJ −

=

=

+F
HG

I
KJ −

=

→

→

→

lim

lim

lim

0

0

0

∆

∆

∆

∆

∆

∆

∆

∆

∆

x

x

x

x
x

x
x

x

x
x

x
x

x

x

x

x

x

µ

µ

µ

µ

µ

µ

µ

µ

µ

x

x

x

b g

1

y x= ∈µ µ Rb gÎÁÎÁÙÅÍÈÅ ÃÈÏÎÒÅÇÛ ÄËß

x
x

x

x+ x x

xx x

µ
µ µ µ

e j
b g′ = =

−
=

→ →
lim lim

0 0∆ ∆

∆

∆

∆

∆

x xµ µµ µe j ′ = ⋅ ∀ ∈−1 R

= ⋅

F
H

I
K −

= → ⇒ →

= ⋅

F
H

I
K −

=

=

−
=

= ⋅

→

→

−

→

→

→

−

−

lim 0 0

lim lim

lim

lim

0

0 0

0

0

∆

∆ ∆

∆

∆

∆
∆

∆

∆

∆

x

x

x

x

x

x

x

x

+
x

x

x

x

x
x

x

x

+
x

x

x

x

+

x

µ

µ

µ

µ

µ

α

µ

µ

µ

α

α
µ

µ

1 1

1 1

1 1
1

1

1

èç

òàê êàê
124 34

1 2444 3444

f x f xb g b g
b g

Ï ð å ä ï î ë î æ å í è å

Ä î ê à ç à ò å ë ü ñ ò â î

Òðåíàæåð1

1 2 3 4d

d x
x−7e j d

d x
x1 7e j d

d x
x5 6e j

d

d x
x−5 6e j

Íå îñóùåñòâëÿÿ àëãåáðàè÷åñêèõ ïðåîáðàçîâàíèé,
çàïèøèòå ðåçóëüòàò äèôôåðåíöèðîâàíèÿ ïî ñõåìå

x xµ µµc h ′ = ⋅ −1

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



37

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

Çàïîëíèòå ïðîïóñêè
â òàáëèöå

ïðîèçâîäíûõ
ñòåïåíåé è ðàäèêàëîâ,

ñîñòàâëåííîé
ïî ôîðìóëå,

óäîáíîé äëÿ âû÷èñëåíèé

2
Ò
ð
å
í
à
æ
å
ð

f x( ) f x/ ( )

xn n n⋅ ⋅
1
x

x

1

xn

x
n

1

x
n

xkn

1

xkn

⋅ ⋅
1
x

Òðåíàæåð5

1 2 3 4

−
F
HG

I
KJ

′
2

x x

Ïðèìåð

Íàéäèòå ïðîèçâîäíóþ

x

x x5

F
HG

I
KJ

′
6 2

7 3

x

x x

F
HG

I
KJ

′
4

2x x

F
HG

I
KJ

′

6
6

1
6

5
3

1 1 10
23 23 23

3

3
x x x x x x x

x

x

F
HG

I
KJ

′

= ⋅
F
HG

I
KJ

′

= ⋅ − ⋅ ⋅
F
HG

I
KJ

= −

5 5

1 1

3 3

4 4

2 2

1

1

1

1

1

3

23

34

54

x

x

x

x

x

F
HG

I
KJ

′

F
HG

I
KJ

′

F
HG

I
KJ

′

F
HG

I
KJ

′

F
HG

I
KJ

′

x

x

x

x

x

e j

e j

′

′

F
H

I
K

′

F
H

I
K

′

F
H

I
K

′

3

23

34

54

Çàïèøèòå
ïî ôîðìóëå

óäîáíîé äëÿ âû÷èñëåíèé
ðåçóëüòàò

äèôôåðåíöèðîâàíèÿ
è óïðîñòèòå åãî

3 4

Ò
ð
å
í
à
æ
å
ð

Ò
ð
å
í
à
æ
å
ð

⋅ ⋅
1
x

⋅ ⋅
1
x

⋅ ⋅
1
x

⋅ ⋅
1
x

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



38

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

7

ÏÐÎÈÇÂÎÄÍÀß ×ÀÑÒÍÎÃÎ

u x

v x

u x v x u x v x

v x

b g
b g

b g b g b g b g
b g

L
N
M

O
Q
P
′

=

=
′ ⋅ − ⋅ ′

2

u x x x a b

x x a b

b g b g
b g

, : ;

;

ν

ν

∈〈 〉

≠ ∀ ∈〈 〉0

u x x x a b x x a bb g b g b g b g, : ; ;ν ν∈〈 〉 ≠ ∀ ∈è 0

∃ ′ ′ ∀ ∈u x x x a bb g b g b g, ;ν

∃ ′ ′ ∀ ∈u x x x a bb g b g b g, ;ν

∀ ∈x a b;b g
U

V

|
|
|
|

W

|
|
|
|

h
u

v
u v h= ⇒ = ⋅ :

Ò.ê.

sin cos sinsin sinx

x

x x

x

x x x

x

x x

2

2 2

2 2 3

2F
H

I
K
′
= =

−
′
⋅ − ⋅

′b g d i
d i

6 74444 84444

sin cos sinsin sinx x x x x x x xx x⋅
′
=

′
= +

′
⋅ + ⋅

2 2 2 2 2d i b g d i
1 24444 34444

Ïðèìåð

Ïðèìåð

u v u v u v

u

v

u v u v

v

⋅
′
= ′ ⋅ + ⋅ ′

′

=
′ ⋅ − ⋅ ′F

HG
I
KJ

b g

2

ìûñëåííî

ìûñëåííî

Îáðàòèòå âíèìàíèå
íà ñõîäñòâî è ðàçëè÷èÿ â ôîðìóëàõ

Ä î ê à ç à ò å ë ü ñ ò â î

′ = ⋅
′

= ⋅ ′ + ′ ⋅u v h v h v hb g

′ =
′ − ′ ⋅

=

=
′− ′ ⋅

=
′ ⋅ − ⋅ ′

h
u v h

v

u v
u

v

v

u v u v

v2

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



39

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

Ïðèìåð

Òðåíàæåð

Òðåíàæåð

2

3

1 3 4

Íàéäèòå ïðîèçâîäíóþ
ïî òåîðåìå î ïðîèçâîäíîé ïðîèçâåäåíèÿ

Íàéäèòå ïðîèçâîäíóþ
ïî òåîðåìå î ïðîèçâîäíîé ÷àñòíîãî

4
4

x

x

F
HG

I
KJ

′
1

5 x
x⋅

F
HG

I
KJ

′

sin 5 1
3
x

x

−F
HG

I
KJ

′2

x

x

x x x x

x

x x x

x

x x x

x

x x

x

ìûñëåííî

ìûñëåííî

2 2 2

2

2

2

2 2

2 2

1

1 1

1

2 1 1

1

2 2

1

2

1

−

F
HG

I
KJ

′

=

′ ⋅ − − ⋅ − ′

−
=

=
⋅ − − ⋅

−
=

− −

−
=

−

−

e j b g b g

b g

b g
b g b g

b g
b g

1 244444 344444

1 244 344

cos x

x2 3

F
HG

I
KJ

′

e

ee

x

x2

1F
HG

I
KJ

′

⋅

x

xx

2 1

2 22

F
HG

I
KJ

′

⋅
− ⋅ ln

2x

x

x

x2

3

2 2

F
HG

I
KJ

′

⋅
⋅ −ln

2

e

e

2

x

x2

2F
HG

I
KJ

′

⋅

1

2
2

2

2
2

1

2x

x

x

x

x

xx

x

1

2
2

e

2

2

ee
e ln

ln

Îïðåäåëèòå ðåçóëüòàò ïðåîáðàçîâàíèÿ

âûðàæåíèÿ

Òåñò1

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



40

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

8

f x x a b

f x x a b

f x x a b

b g
b g b g
b g b g

: ;

;

;

∈〈 〉

≠ ∀ ∈

∃ ′ ∀ ∈

0

f x x a b f x C a bb g b g b g≠ ∀ ∈ ′ ∈〈 〉0 ; : ;è

∀ ∈x a b;b g

U

V

|
|
|
|

W

|
|
|
|

1
1

2
2

4 1

2
2

2

2
2

2
2

2
2

x x

x x

x x

x
x

x x

x x

x x x

ìûñëåííî

−

F
HG

I
KJ
′

= −
− ′

−
= −

−

−
=

−

−

e j

e j e j e j
1 244 344

Ïðèìåð

Äîêàæèòå, ÷òîÄîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

21

4

3

5

∀ ∈

±

F
HG

I
KJ

′

=
±

±

n N:

n
n

n

x

x xb g2

1
sin sinx

x

x
F
H

I
K

′
= −

ctg 1
cos cosx

x
x

F
H

I
K
′
=

tg

1

1 1

2

2 2

f x

u x

v x

f x f x

f x

f x

f x

u x v x u x v x

v x

ìûñëåííî

b g
b g
b g

b g b g b g b g
b g

b g b g b g
b g

b g
b g

L
N
M

O
Q
P

′

=
L
N
M

O
Q
P

′

= =

=

′
⋅ − ⋅

′

= −
′

′ ⋅ − ⋅ ′

1 24444 34444

Ä î ê à ç à ò å ë ü ñ ò â î

ÏÎËÅÇÍÎÅ ÑËÅÄÑÒÂÈÅ ÏÐÎÈÇÂÎÄÍÎÉ ×ÀÑÒÍÎÃÎ

1
12sin

cos
cosx

x

x

F
H

I
K
′
=

−

1
1 2cos

sin
sinx

x

x

F
H

I
K

′
=

−

1
2f x

f x

f xb g
b g
b g

L
N
M

O
Q
P

′

= −
′

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



41

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

Ïðèìåð

x
x

x
x

x
x

x
x

x
x

x x

x

x
x

x x

ìûñëåííî ìûñëåííî

2
2 2 2

2
2

1 1 1

2 1 2

cos cos cos cos

cos
sin

cos cos

F
HG

I
KJ

′

= ⋅
F
HG

I
KJ

′
= ′⋅ + ⋅

F
HG

I
KJ

′
=

= ⋅ + ⋅ = +

1 244 344 1 244444 344444

e j

b gtg

x
x

x x x x

x

x x x x

x
x

x
x x

x

x
x

x x

ìûñëåííî

2
2 2

2

2

2
2

2
2

2 1 2

cos

cos cos

cos

cos sin

cos cos
sin
cos cos

F
HG

I
KJ

′

=

′ ⋅ − ⋅ ′

=

=
⋅ + ⋅

= ⋅ + ⋅ = +

e j b g

b g

1 24444 34444

tg

f x

g x
f x

g x
f x

g x
f x

g x

b g
b g b g b g b g b g b g b g

L
N
M

O
Q
P

′

= ⋅
L
N
M

O
Q
P

′

= ′ ⋅ + ⋅
L
N
M

O
Q
P

′
1 1 1

Ñåðèÿ7

1 2 3 4

Íàéäèòå ïðîèçâîäíóþ

cos x
x

⋅
F
HG

I
KJ

′
1

4
x x

x

−F
HG

I
KJ

′

2cos
e3

2

2

3 1

⋅

− +

F
HG

I
KJ

′
x

x x

Ïîñìîòðèòå è ñðàâíèòå!

ÔÎÐÌÓËÀ ÏÐÎÈÇÂÎÄÍÎÉ ×ÀÑÒÍÎÃÎ,
ÓÄÎÁÍÀß ÄËß ÂÛ×ÈÑËÅÍÈÉ

3
3

x

xln sin⋅

F
HG

I
KJ

′

Ñåðèÿ6

1 2 3 4

Íàéäèòå ïðîèçâîäíóþ

d

d x

x

x −

F
HG

I
KJ1

d

d x

x

x

2

1+

F
HG

I
KJ

d

d x

x

x

ln 3

3−

F
HG

I
KJ

d
d x

x

x

5
9 3−

L
N
M

O
Q
Pb g

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



42

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

9

tg x
x

x
b g′ =

F
HG

I
KJ

′

=
sin
cos

tg x x
x

b g′ = ⋅
F
HG

I
KJ

′

=sin
cos

1

u

v

u v u v

v

F
HG

I
KJ

′

=

=
′ ⋅ − ⋅ ′

2

u
v

u
v

u
v

v

v

v

⋅F
H

I
K

′
= ′ ⋅ + ⋅ FH

I
K

′

F
H

I
K

′
= −

′

1 1 1

1
2

èëè

ÏÐÎÈÇÂÎÄÍÀß ÒÀÍÃÅÍÑÀ

tg k k Zx
x

xb g b g′
= ∀ ≠ ∈

1
22cos
π

Äîêàæèòå, ÷òî Äîêàæèòå, ÷òî1 2

1 1
2tg x x

F
HG

I
KJ

′

= −
sin

cos
sin sin

x
x x

⋅
F
HG

I
KJ

′

= −
1 1

2

∀ ≠ ± + ∈x
π

π
2

k k Zb g ∀ ≠ ± + ∈x
π

π
2

k k Zb g

Ä î ê à ç à ò å ë ü ñ ò â î

ÏÐÎÈÇÂÎÄÍÀß ÊÎÒÀÍÃÅÍÑÀ

ctg k k Zx
x

xb g b g′
= − ∀ ≠ ± + ∈

1
22sin
π

π

=
′

⋅ + ⋅
F
H

I
K

′
=

= ⋅ + ⋅ −
−F

HG
I
KJ =

= + =

=

sin
cos

sin
cos

cos
cos

sin
sin

cos

cos

x
x

x
x

x
x

x
x

x

x

x

ìûñëåííî

b g 1 1

1

1

1

2

2

2

1 2444444 3444444

tg

=

′
⋅ − ⋅

′

=

=
⋅ − ⋅ −

=

=
+

=

=

sin cos sin cos

cos

cos cos sin sin

cos
cos sin

cos

cos

x x x x

x

x x x x

x

x x

x

x

ìûñëåííî

b g b g
b g

b g

2

2

2 2

2

2
1

1 244444 344444

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



43

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

Òðåíàæåð3

1 2 3 4

Íàéäèòå , åñëèó'

y x= ⋅tg5 ctg y x+ x= tg 2ctg ctg tg2y
x

=
tg
cos 2

y
x

x= +
sin
tg

3

Òåñò4 Íàéäèòå

ðåçóëüòàò

tg
ctg

x

x

F
HG

I
KJ

′

−
F
HG

I
KJ

′
ctg
tg

x

x

tgx x−
′b g

tg ctgx x−
′b g

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî 8

5

6

x

x
x x x

ctg
tg tgF

HG
I
KJ

′
= + ⋅ ′b g

Äîêàæèòå, ÷òî Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

9 10

7

tg
ctg

tg tg
x

x
x x

F
HG

I
KJ

′
= ⋅

′
2 b g

1
tg ctgx x

x
+

F
HG

I
KJ

′
= cos2 1

tg ctgx x x−
F
H

I
K
′
= −

1
22cos

tg

ctg
tg ctg

x

x
x x

b g
b g

b g
′

′
≠ ⋅

′1

1

tg ctg tg ctgx x x xb g b g b g
′

−
′

= +
′

1 1

sin

sin

2
4

x

x

cos

cos

2
4

x

x

2
3

sin

cos

x

x

2
3

cos

sin

x

x
tg2 x ctg2xtg2x + 1

4

22sin x

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



44

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

Èíôîðìàöèîííàÿ ñõåìà

«                                                                       »ÏÐÀÂÈËÀ ÄÈÔÔÅÐÅÍÖÈÐÎÂÀÍÈß

u v u v u v⋅ ′ = ′ ⋅ + ⋅ ′b g
u
v

u v u v

v

F
H

I
K

′
=

′ ⋅ − ⋅ ′
2

tg

ctg

x
x

x
x

b g

b g

′
=

′
= −

1

1

2

2

cos

sin

u v u v± ′= ′ ± ′b g

x xn n 1nd i ′ = ⋅ −

Ôîðìóëû,
óäîáíûå

äëÿ ïðàêòèêè

+
−
⋅
:

∆

∆ ∆

f x g x

f x x g x x f x g x

b g b g
b g b g b g b g

o

o o

=

= + + −
ãäå

1
2v

v

v

F
H

I
K

′
= −

′

Ïðîèçâîäíàÿ ñóììû

Ïðîèçâîäíàÿ ðàçíîñòè

Ïðîèçâîäíàÿ ïðîèçâåäåíèÿ

Ïðîèçâîäíàÿ ÷àñòíîãî

Ïðîèçâîäíàÿ ñòåïåíè
ñ öåëûì ïîêàçàòåëåì

Ïðîèçâîäíàÿ ñòåïåíè
ñ äðîáíûì ïîêàçàòåëåì

1

1

sin sin

cos cos

x
x
x

x
x
x

F
H

I
K
′
= −

F
H

I
K
′
=

ctg

tg

x x
x

x x x

n n

n n

n

n

d i ′ = ⋅ ⋅

F
HG

I
KJ

′

= − ⋅ ⋅

1

1 1 1

x x
x

x x x

kn kn

kn kn

k

n

k

n

FH IK
′

= ⋅ ⋅

F
HG

I
KJ

′

= − ⋅ ⋅

1

1 1 1

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



45

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

Òðåíàæåð

Òðåíàæåð

Òðåíàæåð

1

4

2

1

1

1

2

2

2

3

3

3

Íàéäèòå ïðîèçâîäíóþ

Íàéäèòå ïðîèçâîäíóþ

Íàéäèòå ïðîèçâîäíóþ

1
3cos x x+

F
HG

I
KJ

′
1

2x x−

F
HG

I
KJ

′

sin

1
sin cosx x−

F
H

I
K
′

1

2sin x −

F
HG

I
KJ

′ 4

4

4

y
g x

x
=

b g
2

y
x

g x
=

−1 3
b gy g x x= +b g y

x

g x
= b g

1
7x

F
H

I
K

′
x

x

4

7

1
47

x
x74F

H
I
K

′ F
HG

I
KJ

′F
HG

I
KJ

′

Ðàçíûå çàäà÷è

x
x

5

5
1e j ′⋅

F
HG

I
KJ

′

Òåñò3 Íàéäèòå

ðåçóëüòàò

1
5x x-5e j e j′⋅ ′

−
x2

25
0

1
5 5x x⋅

F
HG

I
KJ

′

−

x

x

5

5

F
HG

I
KJ

′

x

x

4

5
x

x

5

4

6

5

4

5
x

x

5

6

4

5
x

x
−

1
25x2

24
5

195
x

Ïðàâèëà äèôôåðåíöèðîâàíèÿ



46

Ðåçíèê Í.À., Íåãîäÿåâà Ë.Å. Íà÷àëüíûå ïðåäñòàâëåíèÿ î äèôôåðåíöèàëüíîì èñ÷èñëåíèè: Âèçóàëü-
íûé êîíñïåêò-ïðàêòèêóì. ÑÏá, ËÎÈÐÎ,  2005. 76 ñ.− −

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

6

8

åñëè , òî

åñëè , òî

y =
k

cos x
′ − ⋅y y =tg x 0

x y + y = x′ cosy
x

x
=

sin

x x xF
H

I
K

′ =
3
2

Äîêàæèòå, ÷òî

Äîêàæèòå, ÷òî

5

7

1 3
2

1
2x x x x

F
HG

I
KJ

′

= −

x

x

x

x

x

x

x

x

x

x x

2

2

2 1

2 2

2

2

2 1

⋅ ′

⋅

⋅ ′

+

⋅ ′

⋅ ′

+

e

e

e

e j

e j

e j

e j

ln

ln

ln

ln ln2 2 2 2 2 22 2 2+ ⋅ ⋅x x x xx x x xe e

Òåñò9 Íàéäèòå

ðåçóëüòàò

Íàéäèòå

Âûñîòà
áðîøåííîãî ââåðõ òåëà

ìåíÿåòñÿ ïî çàêîíó

h h t
gt

= + −0 0

2

2
υ

ôîðìóëó çàâèñèìîñòè
èçìåíåíèÿ ñêîðîñòè

äâèæåíèÿ òåëà
îò âðåìåíè

ôîðìóëó çàâèñèìîñòè
èçìåíåíèÿ óñêîðåíèÿ

äâèæåíèÿ òåëà
îò âðåìåíè

Ðåøèòå çàäà÷ó Ðåøèòå çàäà÷ó10 11

Ïðàâèëà äèôôåðåíöèðîâàíèÿ


