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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ.

Ïëàí íà çàíÿòèåòî

1 Òåîðåòè÷íà ÷àñò (Ëåêöèÿ 8.)

Îïðåäåëåíèÿ.
Ãåîìåòðè÷íî òúëêóâàíå íà ïðîèçâîäíàòà.
Ïðàâèëà çà äèôåðåíöèðàíå.
Òàáëèöà íà ïðîèçâîäíèòå íà îñíîâíèòå åëåìåíòàðíè ôóíêöè.

2 Ïðàêòè÷åñêà ÷àñò

Çàäa÷è:
- Ïîäðîáíî ðåøåíè ïðèìåðè îò äàäåíèòå â òåîðåòè÷íàòà ÷àñò òåìè:
Íåïîñðåäñòâåíî ïðåñìÿòàíå ñ èçïîëçâàíå íà òàáëèöàòà;
Ïðîèçâîäíè íà ïðîèçâåäåíèå è ÷àñòíî;
Ïðîèçâîäíà íà ñúñòàâíà (ñëîæíà) ôóíêöèÿ.
- Çàäà÷è çà ñàìîñòîÿòåëíî ðåøàâàíå ïî âðåìå íà óïðàæíåíèåòî.
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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ. Ïðåñìÿòàíå íà ïðîèçâîäíè

Ãåîìåòðè÷íî òúëêóâàíå íà ïðîèçâîäíàòà

x

f (x)

Ñåêóùà

Äîïèðàòåëíà

P

f (x0)

x0

Q

x0 + ∆x

f (x0 + ∆x)− f (x0)

∆x

∆x

f (x0 + ∆x)

Úãëîâèÿò êîåôèöèåíò íà ñåêóùàòà =
f (x0 + ∆x)− f (x0)

∆x
→ úãëîâèÿ êîåôèöèåíò íà äîïèðàòåëíàòà = f ′(x0).
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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ. Ïðåñìÿòàíå íà ïðîèçâîäíè

Ïðàâèëà çà äèôåðåíöèðàíå

Ïðîèçâîäíà ía ñóìà (f (x) + g(x))′ = f ′(x) + g ′(x);

Ïðîèçâîäíà ía ðàçëèêà (f (x)− g(x))′ = f ′(x)− g ′(x);

Ïðîèçâîäíà ía êîíñòàíòà ïî ôóíêöèÿ C × f (x))′ = C × f ′(x);

Ïðîèçâîäíà íà ïðîèçâåäåíèå

(f (x)× g(x))′ = f ′(x)× g(x) + f (x)× g ′(x);

Ïðîèçâîäíà íà ÷àñòíî
(

f (x)
g(x)

)′
= f ′(x)g(x)−f (x)g ′(x)

(g(x))2
;

Ïðîèçâîäíà ía ñúñòàâíà ôóíêöèÿ (f (g(x)))′ = f ′(g(x))× g ′(x).

×àñòíè ñëó÷àè íà ïðîèçâîäíà íà ñúñòàâíà ôóíêöèÿ:

((g(x))n)′ = n (g(x))n−1 .g ′(x);(
eg(x)

)′
= eg(x).g ′(x); (eax)′ = eax .a
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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ. Ïðåñìÿòàíå íà ïðîèçâîäíè

Taáëèöà íà ïðîèçâîäíèòå íà îñíîâíè åëåìåíòàðíè

ôóíêöèè

f (x) f ′(x) f (x) f ′(x)

C 0 x 1

xn nxn−1 x2 2x

√
x 1

2
√
x

1

x
− 1

x2

ex ex ax ax ln a

f (x) f ′(x) f (x) f ′(x)

ln x
1

x
loga x

1

x ln a

sin x cos x cos x − sin x

tg x
1

cos2 x
cotgx − 1

sin2 x
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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ. Íåïîñðåäñòâåíî èçïîëçâàíå íà òàáëèöàòà

Ñòåïåííè ôóíêöèè

1 ïðèìåðè. x5, x3/4, x−4, x−1/2, x0,3, 1
x6
,

3
√
x4;

Ðåøåíèå:

(x5)′ = 5x5−1 = 5x4;

(x3/4)′ =
3

4
x3/4−1 =

3

4
.x−1/4;

(x−4)′ = −4.x−4−1 = −4.x−5;

(x−1/2)′ = −1

2
x−1/2−1 = −1

2
.x−3/2;

(x0,3)′ = 0, 3.x0,3−1 = 0, 3.x−0,7;(
1

x6

)′
= (x−6)′ = −6.x−6−1 = −6x−7 = − 6

x7
;

(
3
√
x4)′ =

(
x4/3

)′
=

4

3
.x4/3−1 =

4

3
.x1/3 =

4

3
3
√
x .
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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ. Èçïîëçâàíå íà ïðàâèëàòà çà äèôåðåíöèðàíå

Ïðîèçâîäíà íà ëèíåéíà êîìáèíàöèÿ íà ôóíêöèè

2 ïðèìåðè. a) 5
√
x + 2x3 − 4; á) 4cotgx + 4 tg x − 3.

Ðåøåíèå:

à)

(5
√
x + 2x3 − 4)′ = (5

√
x)′ + (2x3)′ − (4)′

= 5.(
√
x)′ + 2.(x3)′ − (4)′ = 5.

1

2
√
x

+ 2.3x2 − 0

=
5

2
√
x

+ 6x2;

á)

(4cotgx + 4 tg x − 3)′ = (4cotgx)′ + (4 tg x)′ − (3)′

= 4.(cotgx)′ + 4(tg x)′ − 3′ = 4.

(
− 1

sin2 x

)
+ 4.

1

cos2 x
− 0

= − 4

sin2 x
+

4

cos2 x
.
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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ. Èçïîëçâàíå íà ïðàâèëàòà çà äèôåðåíöèðàíå

Ïðîèçâîäíà íà ïðîèçâåäåíèå

3 ïðèìåðè. x . cos x , ex . tg x , 10x .5x , (3x2 + 5x + 3). cos x .
Ðåøåíèå:

(x . cos x)′ = x ′. cos x + x .(cos x)′ = 1. cos x + x .(− sin x)

= cos x − x . sin x ;

(ex . tg x)′ = (ex)′. tg x + ex .(tg x)′ = ex . tg x + ex .
1

cos2 x
;

(10x .5x)′ = (50x)′ = 50x ln 50,

((3x2 + 5x + 3). cos x)′

= (3x2 + 5x + 3)′. cos x + (3x2 + 5x + 3).(cos x)′

= (3.2x + 5.1 + 0). cos x + (3x2 + 5x + 3).(− sin x)

= (6x + 5) cos x − (3x2 + 5x + 3) sin x .
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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ. Èçïîëçâàíå íà ïðàâèëàòà çà äèôåðåíöèðàíå

Ïðîèçâîäíà íà ÷àñòíî

4 ïðèìåðè. à)
x2 + x − 3

x + 4
; á)

sin x

cos x
.

Ðåøåíèå:

a)

(
x2 + x − 3

x + 4

)′
=

(x2 + x − 3)′.(x + 4)− (x2 + x − 3).(x + 4)′

(x + 4)2
=

(2x + 1)(x + 4)− (x2 + x − 3).1

(x + 4)2
=

2x2 + 8x + x + 4− x2 − x + 3

(x + 4)2
=

x2 + 8x + 7

(x + 4)2
;

á)

(
sin x

cos x

)′
=

(sin x)′. cos x − sin x .(cos x)′

(cos x)2
=

cos x . cos x − sin x .4(− sin x)

cos2 x
=

cos2 x + sin2 x

cos2 x
=

1

cos2 x
.
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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ. Èçïîëçâàíå íà ïðàâèëàòà çà äèôåðåíöèðàíå

Ïðîèçâîäíà íà ñúñòàâíà ôóíêöèÿ

5 ïðèìåðè. a) (5x + 2)8; á) e3x
2+4; â)

√
x2 + 4.

Ðåøåíèÿ:

a)
(
(5x + 2)8

)′
= 8.(5x + 2)8−1.(5x + 2)′ = 8.(5x + 2)7.(5.1 + 0) =

8(5x + 2)7.5 = 8.5.(5x + 2)7 = 40(5x + 2)7;

á)
(
e3x

2+4
)′

= e3x
2+4.(3x2 + 4)′ = e3x

2+4.(3.2x + 0) = 6x .e3x
2+4;

â) (
√
x2 + 4)′ =

(
(x2 + 4)1/2

)′
= 1

2(x2 + 4)1/2−1.(x2 + 4)′ =
1
2(x2 + 4)−1/2.(2x + 0) = 1

2(x2 + 4)−1/2.2x = 1

�2
.�2x(x2 + 4)−1/2 =

x .(x2 + 4)−1/2 = x
(x2+4)1/2

= x√
x2+4

.
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Óïðàæíåíèå 8. Ïðîèçâîäíà íà ôóíêöèÿ. Èçïîëçâàíå íà ïðàâèëàòà çà äèôåðåíöèðàíå

Çàäà÷è çà ñàìîñòîÿòåëíî ðåøàâàíå

1 a) ex . sin x ; á) x3. ln x ; â) sin x . cos x ; log4 x .x
2;

2 a)
x + 1

x − 1
; á)

5

x − 3
; â)

x2 + 4

x − 2
; ã)

ln x

x + 2
; ä)

1 + cos x

1− cos x
; å)

ex + 2x

x + 1
;

3 à) (x + 3)10; á) sin6 x ; â) cos1/2 x ; ã) e5x+3; ä) esin x .

Êîñòî Ìèòîâ Âèñøà Ìàòåìàòèêà 23 þëè 2020 ã. 11 / 11


	 8.   .
	  
	   
	    


