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ÈÍÄÈÂÈÄÓÀËÜÍÛÅ ÇÀÄÀÍÈß ÏÎ ÒÅÌÅ

ÄÈÔÔÅÐÅÍÖÈÐÎÂÀÍÈÅ
Ñîäåðæàíèå èíäèâèäóàëüíûõ çàäàíèé
Ðåøèòü ïðèìåðû âàðèàíòà çàäàíèÿ.

Ïðèìåðíûé òèïîâîé âàðèàíò çàäàíèé

0.1. V (t) = 2
7
t7 − 3

4
t3 0.2. V (t) = 3t4−4t3+4

3
.

0.3. V (t) = 8 cos 3t− 3 tg 7t.

0.4. S(t) = 3 · e2t − ln 4t. 0.5. S(t) = 3
4√
t5
+ 2t2.

0.6. Íàéòè y′ = lim
∆x→0

∆y
∆x

äëÿ ôóíêöèè y = 3
√
x+ 1.

0.7. y = x2
√
x+2

.

0.8. y = arcctg 1
x2 .

0.9. y = x · ex · sinx.

0.10. y = sinx
1+x2 − cos x.

0.11. y = sin2 ln 3
√
x.

0.12. y = arcsin5 cos(2− 4x).

0.13. y = 3−x arccos 4
√
1− x.

0.14. y = 2arcsin 3x + (1− arccos 3x)2.

0.15. y = log4 arctg x.

0.16. y = e3x · sinx
2x
.

0.17. y = (sin x)cosx.

0.18. y = cos 2x(1+x)2

(1−x)3·sin 3x
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

0.19. x3 + x2y + y2 = 0.

0.20. x2 + y2 + e
y
x = 0.

0.21. Íàéòè x′
y îò ôóíêöèè y = 2x2 − x3.

0.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = t2 − sin t2,
y = 1− cos t2.
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0.23. Â êàêîé òî÷êå êàñàòåëüíàÿ ê êðèâîé y = x3 − 2x2 +1 ïàðàë-
ëåëüíà îñè Ox.

0.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå 3
√
0, 99.

0.25. y = (arcsin 2x)2. Íàéòè y′′.

0.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
f(x) = x3 − 4x2 + 3x íà îòðåçêå [0; 3] è íàéòè çíà÷åíèÿ c.

Ðåøåíèå ïðèìåðîâ òèïîâîãî âàðèàíòà çàäàíèé

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ [1, ï.14.6], íàéòè ïðîèçâîäíûå
ñëåäóþùèõ ôóíêöèé:

0.1. V (t) = 2
7
t7 − 3

4
t3.

Ð å ø å í è å: V ′(t) = 2t6 − 9
4
t2.

0.2. V (t) = 3t4−4t3+4
3

.
Ð å ø å í è å: V ′(t) = 1

3
(12t3 − 12t2) = 4t3 − 4t2.

0.3. V (t) = 8 cos 3t− 3 tg 7t.
Ð å ø å í è å: V ′(t) = −24 sin 3t− 21

cos2 7t
.

0.4. S(t) = 3 · e2t − ln 4t.
Ð å ø å í è å: S ′(t) = 6 · e2t − 4

4t
= 6 · e2t − 1

t
.

0.5. S(t) = 3
4√
t5
+ 2t2.

Ð å ø å í è å: S ′(t) = − 15

4
4√
t9
+ 4t.

0.6. Íàéòè y′ = lim
∆x→0

∆y
∆x

äëÿ ôóíêöèè y = 3
√
x+ 1.

Ð å ø å í è å:
1 øàã: y +∆y = 3

√
(x+∆x) + 1.

2 øàã: ∆y = 3
√
(x+∆x) + 1− 3

√
x+ 1 =

=
( 3
√

(x+∆x)+1− 3√x+1)( 3
√

(x+∆x+1)2+ 3
√

(x+∆x+1)(x+1)+ 3
√

(x+1)2)

3
√

(x+∆x+1)2+ 3
√

(x+∆x+1)(x+1)+ 3
√

(x+1)2
=

= x+∆x+1−x−1
3
√

(x+∆x+1)2+ 3
√

(x+∆x+1)(x+1)+ 3
√

(x+1)2
=

= ∆x
3
√

(x+∆x+1)2+ 3
√

(x+∆x+1)(x+1)+ 3
√

(x+1)2
.

3 øàã: ∆y
∆x

= 1
3
√

(x+∆x+1)2+ 3
√

(x+∆x+1)(x+1)+ 3
√

(x+1)2
.

4 øàã: y′ = lim
∆x→0

∆y
∆x

= 1

3 3
√

(x+1)2
.
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Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ [1, ï.14.6] è ïðàâèëàìè äèôôå-
ðåíöèðîâàíèÿ [1, òåîðåìà 14.1, 14.2, 14.3, 14.5], íàéòè ïðîèçâîäíûå
ôóíêöèé â ïðèìåðàõ 7�16.

0.7. y = x2
√
x+2

.

Ð å ø å í è å: y′ =
2x(

√
x+2)− 1

2
√

x
x2

(
√
x+2)2

= 4x
√
x+8x−x

√
x

2(
√
x+2)2

= 3x
√
x+8x

2(
√
x+2)2

.

0.8. y = arcctg 1
x2 .

Ð å ø å í è å: y′ = − 1

1+( 1
x2
)
2 ·
(

1
x2

)′
= − 1

1+( 1
x2
)
2 · −2

x3 = 2x
x4+1

.

0.9. y = x · ex · sin x.
Ð å ø å í è å: y′ = (xex)′ sin x+ (xex)(sinx)′ = (ex + xex) sin x+

+ xex cos x = ex((1 + x) sin x+ x cos x).

0.10. y = sinx
1+x2 − cosx.

Ð å ø å í è å: y′ = (sinx)′(1+x2)−(1+x2)′ sinx
(1+x2)2

− (cosx)′ =

= cosx(1+x2)−2x·sinx
(1+x2)2

+ sinx.

0.11. y = sin2 ln 3
√
x.

Ð å ø å í è å: y′ = 2 sin ln 3
√
x ·cos ln 3

√
x · 1

3
√
x
· 1

3
3√
x2

= sin (2 ln 3
√
x) · 1

3x
.

0.12. y = arcsin5 cos(2− 4x).
Ð å ø å í è å: y′ = 5arcsin4 cos(2− 4x) · 1√

1−cos2(2−4x)
· (− sin(2−

− 4x)) · (−4) = 20 sin(2−4x) arcsin4 cos(2−4x)
sin(2−4x)

= 20 arcsin4 cos(2− 4x).

0.13. y = 3−x arccos 4
√
1− x.

Ð å ø å í è å: y′ = (3−x)′ · arccos 4
√
1− x+ (arccos 4

√
1− x)′ · 3−x =

= 3−x ln 3 ·(−1) arccos 4
√
1− x+

(
− 1√

1−( 4√1−x)2
· 1

4 4
√

(1−x)3
· (−1)

)
·3−x =

= −(3−x ln 3 arccos 4
√
1− x) + 3−x

4
√

1−
√
1−x·4 4

√
(1−x)3

.

0.14. y = 2arcsin 3x + (1− arccos 3x)2.
Ð å ø å í è å: y′ = 2arcsin 3x ln 2 · 3√

1−9x2 + 2(1− arccos 3x) · 3√
1−9x2 =

= 3√
1−9x2 (2

arcsin 3x ln 2 + 2(1− arccos 3x)).

0.15. y = log4 arctg x.
Ð å ø å í è å: y′ = 1

arctg x ln 4
· 1
1+x2 = 1

(1+x2) arctg x ln 4
.
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0.16. y = e3x · sinx
2x
.

Ð å ø å í è å: y′ = 3e3x · sinx
2x

+ e3x · cosx·2x−sinx·2
4x2 =

= e3x
(
3 sinx
2x

+ x cosx−sinx
2x2

)
.

Â ïðèìåðàõ 17, 18 ñëåäóåò èñïîëüçîâàòü ïîíÿòèå ëîãàðèôìè÷åñêîé
ïðîèçâîäíîé [1, îïðåäåëåíèå 15.1]

0.17. y = (sin x)cosx.
Ð å ø å í è å:
ln y = ln(sinx)cosx = cosx · ln sin x
y′

y
= − sinx · ln sin x+ cosx · cosx

sinx

y′ = (sin x)cosx (cosx · ctg x− sinx · ln sin x)

0.18. y = cos 2x·(1+x)2

(1−x)3·sin 3x
.

Ð å ø å í è å: ln y = ln
cos 2x · (1 + x)2

(1− x)3 · sin 3x
= ln cos 2x+ ln(1 + x)2 −

− ln(1− x)3 − ln sin 3x = ln cos 2x+ 2 ln(1 + x)− 3 ln(1− x)− ln sin 3x
y′

y
=

−2 sin 2x

cos 2x
+

2

1 + x
+

3

1− x
− 3 cos 3x

sin 3x
=

= −2 tg 2x+
2

1 + x
+

3

1− x
− 3 ctg 3x

y′ =
cos 2x · (1 + x)2

(1− x)3 · sin 3x
·
(

5 + x

1− x2
− 2 tg 2x− 3 ctg 3x

)
Â ïðèìåðàõ 19, 20 íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî [1, ï.15.3].

0.19. x3 + x2y + y2 = 0.
Ð å ø å í è å: 3x2 + 2xy + x2y′ + 2yy′ = 0.
y′(x2 + 2y) = −(3x2 + 2xy), y′ = −3x2+2xy

x2+2y
.

0.20. x2 + y2 + e
y
x = 0.

Ð å ø å í è å: 2x+ 2yy′ + ey/x
y′x− y

x2
= 0.

2x3 + 2x2yy′ + e
y
x (y′x− y) = 0

y′
(
x · e

y
x + 2x2y

)
= y · e

y
x − 2x3 ⇒ y′ =

y · e y
x − 2x3

x · e y
x + 2x2y

0.21. Íàéòè x′
y îò ôóíêöèè y = 2x2 − x3.

Ð å ø å í è å:
dy
dx

= 4x− 3x2. Îòñþäà dx
dy

= 1
4x−3x2 . [1, ï.14.4]
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0.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè [1, ï.15.2].{
x = t2 − sin t2,
y = 1− cos t2.

Ð å ø å í è å: y′x =
y′t
x′
t
= 2t sin t2

2t−2t cos t2
= 2t sin t2

2t(1−cos t2)
= sin t2

1−cos t2
.

0.23. Â êàêîé òî÷êå êàñàòåëüíàÿ ê êðèâîé y = x3 − 2x2 +1 ïàðàë-
ëåëüíà îñè Ox?

Ð å ø å í è å: Ò.ê. êàñàòåëüíàÿ ê äàííîé êðèâîé ïàðàëëåëüíà îñè
Ox, òî îíà îáðàçóåò ñ îñüþ Ox óãîë, ðàâíûé íóëþ, îòêóäà y′ = 0. Èç
óðàâíåíèÿ êðèâîé íàéäåì ïðîèçâîäíóþ y′ = 3x2 − 4x.

Ðåøàÿ óðàâíåíèå 3x2 − 4x = 0, íàéäåì òî÷êè, â êîòîðûõ y′ = 0;
x1 = 0, x2 =

4
3
.

0.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå 3
√
0, 99. [1, ï.16.6]

Ð å ø å í è å: Ðàññìîòðèì ôóíêöèþ f(x) = 3
√
x. Ïîëàãàÿ x = 1,

∆x = −0.01 è ïðèìåíÿÿ ôîðìóëó f(x + ∆x) ≈ f(x) + f ′(x)∆x, ê
çàäàííîé ôóíêöèè 3

√
x+∆x ≈ 3

√
x+ ( 3

√
x)

′ ·∆x, ïîëó÷èì 3
√
0, 99 ≈

≈ 3
√
1 + 1

3
3√
12

· (−0, 01) = 1− 0, 003 = 0, 997.

0.25. y = (arcsin 2x)2. Íàéòè y′′. [1, (16.15)]

Ð å ø å í è å: y′ = 2arcsin 2x · 1√
1− (2x)2

· 2 = 4 · arcsin 2x√
1− (2x)2

.

y′′ = 4 · (arcsin 2x)
′
√
1− 4x2 − (

√
1− 4x2)′ arcsin 2x

(
√
1− 4x2)2

=

= 4 ·
2√

1−4x2

√
1− 4x2 − −1·8x

2
√
1−4x2 · arcsin 2x

1− 4x2
=

= 4 · 2
√
1− 4x2 + 4x arcsin 2x

(1− 4x2)
√
1− 4x2

Ïðèìåð 0.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíê-
öèè f(x) = x3−4x2+3x íà îòðåçêå [0; 3] è íàéòè çíà÷åíèÿ c. [1, ï.17.2]

Ð å ø å í è å: Òàê êàê ôóíêöèÿ f(x) äèôôåðåíöèðóåìà è íåïðå-
ðûâíà ïðè âñåõ çíà÷åíèÿõ x è å¼ çíà÷åíèÿ íà êîíöàõ îòðåçêà [0; 3]
ðàâíû: f(0) = f(3) = 0, òî òåîðåìà Ðîëëÿ íà ýòîì îòðåçêå âûïîëíÿåò-
ñÿ. Çíà÷åíèå c îïðåäåëÿåì èç óðàâíåíèÿ f ′(x) = 3x2 − 8x+ 3 = 0, ò.å.
C1 =

4+
√
7

3
, C2 =

4−
√
7

3
.
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Âàðèàíòû çàäàíèé

Âàðèàíò 1

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

1.1. V (t) = 1
5
t3 + 2

5
t2 − 2

3
t+ 1

4
.

1.2. V (t) = 5t3−5t2−6t−5
5

.

1.3. V (t) = 3 sin 2t+ 3 ctg 3t.

1.4. S(t) = −5e4t−4 ln 6t.

1.5. S(t) = 7
7√
t3
+ 3t5.

1.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y =
√
x2 − x.

1.7. y = 1
x
+ 1√

x
+ 1

3
√
x
.

1.8. y = sin 2x
1+cos 2x

.

1.9. y = sin x · arccos x− π · x2.

1.10. y = 3x ·(arccos (ex + 3x)) .

1.11. y = x
2
− ex

2
.

1.12. y = ln3 (x2 − 2 ln x) .

1.13. y = sinx · e0,5 ctg2 x.

1.14. y = arccos2 x ·
[
ln2(arccosx)− ln(arccosx) + 2

]
.

1.15. y =
4
√
9 + 6

5
√
x9. 1.16. y = ln sin tg 4arctg 3x.

1.17. y = (x2 − 1)
1
x . 1.18. y =

(4x+9)3· 5
√

(10x+1)4

3
√

(6x−1)2
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

1.19. 2y = 2x+ arctg y. 1.20. 2x + 2y = 2x+y.

1.21. Íàéòè x′
y îò ôóíêöèè y = 1−x4

1+x4 .

1.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = e2t · cos2 t,
y = e2t · sin2 t.
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1.23. Ñîñòàâèòü óðàâíåíèå íîðìàëè ê ëèíèè y = x2−3x+6
x2 â òî÷êå ñ

àáñöèññîé x = 2.

1.24. Íà ñêîëüêî (ïðèáëèæ¼ííî) óâåëè÷èëîñü ðåáðî êóáà, åñëè
îáúåì åãî èçìåíèëñÿ ñ 27ì3 äî 27,2ì3?

1.25. y = ex · cos(x). Íàéòè y′′′.

1.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
f(x) = x2 − 3x+ 5 íà îòðåçêå [1; 2].

Âàðèàíò 2

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

2.1. V (t) = 4
5
t3 − 5

6
t2 + 5

6
t− 2

5
.

2.2. V (t) = t3+6t2−6t−4
2

.

2.3. S(t) = −2 sin 2t− 2 cos 6t.

2.4. y(x) = 3e2x + 3 ln 5x.

2.5. S(t) = 5
5
√
t4 + 3

t3
.

2.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = x3 + x.

2.7. y = x3 ·
√
1 + x2. 2.8. y = sin 3x

1+tg 3x
.

2.9. y = (Tx2 − arccosx) cosx
x2 .

2.10. y = 7x+1
x2 arctg x

. 2.11. e− sin2 6x.

2.12. y = ln log4 sin x.

2.13. y = 0, 5(tg 2x+ ln cos2 2x).

2.14. y = −2 sin x · arctg(sin x) + ln arccos 1√
x
.

2.15. y = 1√
1+e−

√
x
.

2.16. y = sin tg 3cos(x+
π
4 )−2

√
cosx.
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2.17. y = (x2 + 1)cosx.

2.18. y = (3x− 4)4(2x+ 7)5(x− 2)3.
Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

2.19. x2 · y = ctg(y). 2.20. x3 + y3 − 3axy = 0.

2.21. Íàéòè y′x îò ôóíêöèè x = yey.

2.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x =

3
√

1−
√
t,

y =
√
1−

√
t.

2.23. Íà ëèíèè y = 1
1+x2 íàéòè òî÷êó, â êîòîðîé êàñàòåëüíàÿ ïà-

ðàëëåëüíà îñè àáñöèññ.

2.24. Âû÷èñëèòü ïðèáëèæ¼ííî 3
√
8,01.

2.25. y = x2 · ln(x). Íàéòè y′′′.

2.26. Ïîêàçàòü, ÷òî òåîðåìà Ëàãðàíæà íà îòðåçêå [−2; 2] íå ïðè-
ìåíèìà ê ôóíêöèè f(x) = 1

x
, ïîÿñíèòü ýòî óòâåðæäåíèå ãðàôè÷åñêè.

Âàðèàíò 3

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

3.1. y(x) = 1
2
x3 + 4

5
x2 − 1

2
x+ 1

4
.

3.2. y(x) = 2x3−3x2+x+2
1

.

3.3. S(t) = 4 tg 3t+ 2 sin 5t.

3.4. S(t) = −3e3t − 3 ln 3t.

3.5. S(t) = 4√
t
+ 3t2.

3.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = (3x)2.

3.7. y = (1−x)2

(1+x)3
.

3.8. y = x2 · sin 2x · tg x.

3.9. y = 1+arcsinx
x3 +

√
x · arctg x.

3.10. y = ln cos 2x
x5 .
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3.11. y = arccos 1
x
.

3.12. y = sin4 cos(πx− 3).

3.13. y = 8x · arccos
√
1− 5x.

3.14. y = ln 1− 3
√
x√

1+ 3
√
x
+ arctg(tg2 x).

3.15. y = ex · sinx · cos3 x.

3.16. y = ln sin 12cos
2(π

4
−x).

3.17. y = xlnx.

3.18. y = − sinx·(1+x)2√
x−1 ln2 x

.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

3.19. y2 = cos(x+ y). 3.20. yx = xy.

3.21. Íàéòè x′
y îò ôóíêöèè y = ln(x+

√
1 + x2).

3.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = ln(1 + t2),
y = t− arctg t.

3.23. Ïîä êàêèì óãëîì êðèâàÿ y = ln x ïåðåñåêàåò îñü àáñöèññ?

3.24. Äàíî f(x) = e0,1x(1−x). Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå f(1,05).

3.25. y = sin(cos x). Íàéòè y′′.

3.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
y = 3

√
x2 − 3x+ 2, íà îòðåçêå [1; 2].

Âàðèàíò 4

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

4.1. y(x) = 1
6
x3 − 5

6
x2 + 2

5
x− 1

3
.

4.2. V (t) = −3 sin 4t− 2 cos 2t.

4.3. V (t) = 4 sin 3t− 6 ctg 5t.

4.4. y(x) = 4e3x − 6 ln 5x.

4.5. V (t) = 5
5
√
t4 + 7t2.
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4.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè

y = cos
√
x.

4.7. y =
√
2 + x2 · 3

√
3 + x3.

4.8. y = (x3 + 1) · cosx.

4.9. y = arcsinx
x+1

+ arcctg x
1+sinx

.

4.10. y = x2 log3 x+ 5− sinx.

4.11. y = 1√
x
arctg

√
2
x
.

4.12. y = x√
3−x2 − lg e3x.

4.13. y =
√
1− 9x2 · earcsin 3x.

4.14. y = arctg sinx+cosx
sinx−cosx

.

4.15. y = ln(sinx ·
√
1− x2).

4.16. y = tg ln sin 4ctg
√
x.

4.17. y = (lnx)x.

4.18. y = lnx·(x+1)2

(x−1)2· 3
√
cosx

.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

4.19. x3 + y3 − 4axy = 0. 4.20. arctg y
x
= ln

√
x2 + y2.

4.21. Íàéòè x′
y îò ôóíêöèè y = e−4x · sin 4x.

4.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = t(1− sin t),
y = t2 cos t.

4.23. Ïîêàçàòü, ÷òî êàñàòåëüíûå ê ãèïåðáîëå y = x−4
x−2

â òî÷êàõ å¼
ïåðåñå÷åíèÿ ñ îñÿìè êîîðäèíàò ïàðàëëåëüíû ìåæäó ñîáîé.

4.24. Âû÷èñëèòü ïðèáëèæ¼ííî arctg 1, 02.

4.25. y =
√
1− x2 · arccosx. Íàéòè y′′.

4.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ëàãðàíæà äëÿ ôóíêöèè
f(x) = 2x− x2 íà îòðåçêå [0;1]. Íàéòè ñîîòâåòñòâóþùåå çíà÷åíèå c.

Âàðèàíò 5

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

5.1. V (t) = 1
3
t3 − 5

6
t2 − 1

3
t+ 1

4
.
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5.2. y(x) = 6x3−6x2+2x−2
4

.

5.3. S(t) = 2 sin 4t− 6 cos 2t.

5.4. V (t) = −3e2t + 4 ln 2t.

5.5. S(t) = 3
t2−6t+4

.

5.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = sin
√
x.

5.7. y = (1 +
√
x) · (1 +

√
2x).

5.8. y = cosx
x2 + x2

cosx
.

5.9. y = arccos x− x2 · arcsin x.

5.10. y = x·ex
arctg x

.

5.11. y = 1
4
ln x2−1

x2+1
.

5.12. y = 7
5
√
x · sin3 x.

5.13. y = ln x · sin
√
lnx.

5.14. y = − x
1+8x3 +

1
12
ln (1+2x)2

1−2x+4x2 +
√
3
6
arctg 4x−1√

3
.

5.15. y = 1
cos(x−cosx)

. 5.16. y = sin ln tg esinx.

5.17. y = xsinx2
.

5.18. y = 3

√
(x− 1)2 · cos x ·

√
1− 2x.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

5.19.
√
x+

√
y =

√
3. 5.20. tg y

2
=
√

1−k
1+k

· tg x
2
.

5.21. Íàéòè x′
y îò ôóíêöèè y = arcsin

√
1− ex.

5.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 1+t2

t2−1
,

y = 1
t2−1

.

5.23. Íàïèñàòü óðàâíåíèå íîðìàëè ê ëèíèè y = x2 −x+1 â òî÷êå
ñ àáñöèññîé x = −1.

5.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå
√

(2,037)2−3
(2,037)2+5

.

5.25. y = ex · cos(sinx). Íàéòè y′′.

5.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ëàãðàíæà äëÿ ôóíêöèè
f(x) =

√
x íà îòðåçêå [1; 4]. Íàéòè ñîîòâåòñòâóþùåå çíà÷åíèå c.
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Âàðèàíò 6

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

6.1. V (t) = 1
4
t3 − 5

6
t2 + 3

4
t− 3

4
.

6.2. V (t) = 3t3−5t2+2t+3
6

.

6.3. y(x) = −4 ctg 6x− 6 tg 2x.

6.4. V (t) = −3e2t + 4 ln 3t.

6.5. V (t) = 4
4
√
t3 − 5t6.

6.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 1
x2+x

.

6.7. y = (x2 − 4)(x2 − 9).

6.8. y = 2 cosx
3x+sinx

.

6.9. y = arcctg x
x3+arcsinx

.

6.10. y = ex · cos x+ x5 · 3x.

6.11. y = ln(arccos 1√
x
).

6.12. y = arcsin 7x
1−7x

.

6.13. y = sin 8x · e 1
cos 8x .

6.14. y = ln sin arctg
√
1 + x2.

6.15. y = (ex)2

ex+e−x .

6.16. y = tg ln arcsin 2
√
sinx.

6.17. y = (x+ 6)
√
x.

6.18. y = ax·arccosx·(x2−1)
x3−1

.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

6.19. x
2
3 + y

2
3 = a

2
3 . 6.20. cos(xy) = x2.

6.21. Íàéòè x′
y îò ôóíêöèè y = arctg

√
1
x
+ 1.

6.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = et · sin t2,
y = et · cos t2.

6.23. Ñîñòàâèòü óðàâíåíèÿ êàñàòåëüíûõ ê ëèíèè y = x− 1
x
â òî÷êàõ

å¼ ïåðåñå÷åíèÿ ñ îñüþ àáñöèññ.

6.24. Âû÷èñëèòü ïðèáëèæ¼ííî sin 60o15′.

6.25. y = (1 + x2) · arctg x. Íàéòè y′′.
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6.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
f(x) = x3 − x2 − x+ 1 íà îòðåçêå [-1;1].

Âàðèàíò 7

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

7.1. V (t) = 5
6
t3 − 4

5
t2 + 1

5
t− 3

4
.

7.2. V (t) = 5t3−6t2−2t−1
1

.

7.3. y(x) = 5 tg 4x− 6 sin 4x.

7.4. V (t) = −2e4t − 5 ln 4t.

7.5. S(t) = 7
7√
t2

+ 5t2.

7.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 2 sin x+ 3 cos x.

7.7. y = ( 3
√
x+ 2x)(1 +

3
√
x2 + 3x).

7.8. y = (tg x+ ctg x) sin 1
x
.

7.9. y = arccos 2x
x3+2x

.

7.10. y = 2x · log5 x.

7.11. y = arcsin(sin2 x− cos 2x).

7.12. y = ln tg x− ctg2 x− 1
4
ctg4 x.

7.13. y = sin2 1−x
1+x

· 7tg x2
.

7.14. y = x
√
1−x2

1+x2 − 3√
2
arctg x

√
x√

1−x2 .

7.15. y = 1
arctg e−2x .

7.16. y = ln3(x2 − 2 ln sin 2
1
x ).

7.17. y = (1− x3)x.

7.18. y = (x3+1) 3√x2+2x·(x−1)2√
2x−1

.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

7.19. x3 + y3 − 3axy = 0. 7.20. xy = ex+y.

7.21. Íàéòè x′
y îò ôóíêöèè y = cosx√

1+cos2 x
.
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7.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 3at

1+t3
,

y = 3at2

1+t3
.

7.23. Íàïèñàòü óðàâíåíèå íîðìàëè ê ëèíèè y = x2 + e2x â òî÷êå ñ
àáñöèññîé x = 0.

7.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå arcsin 0, 4983.

7.25. y = esinx2
. Íàéòè y′′.

7.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
y = x3 + 4x2 − 7x− 10 íà îòðåçêå [−1; 2].

Âàðèàíò 8

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

8.1. V (t) = 3
4
t3 − 2

5
t2 − 5

6
t+ 2

3
.

8.2. V (t) = 5t3−6t2−2t−1
1

.

8.3. V (t) = −2 ctg 4t− 5 sin 4t.

8.4. V (t) = −4e6t − 6 ln 2t.

8.5. V (t) = 2
√
t− 2

t6
.

8.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = tg x− 5x.

8.7. y = 4x 3
√
x+

3√
x2

3x
.

8.8. y = sinx+cosx
tg x

.

8.9. y = −8 4
√
x arctg(ctg x).

8.10. y = ex tg x+ cosx
ex

.

8.11. y = ln(arcsinx− x2).

8.12. y = sin 8x ln x
8
.

8.13. y = earcsinx
√
x2 − 8.

8.14. y = arcsin(sin2 1
x
) + arccos(cos2 1

x
).

8.15. y = e1−cosx21−
√
sinx.

8.16. y = 1
3
sin3 x(6 cos2 x+ 7).
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8.17. y = (sin 3x)x
2−1.

8.18. y =
√
x sinx cos 3x

√
1− ex.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

8.19. x4 + y4 = x2y2. 8.20. y + x = ln xy.

8.21. Íàéòè x′
y îò ôóíêöèè y = ctg(ln x2).

8.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = (cos t)

√
2 cos 2t,

y = (sin t)
√
2 cos 2t.

8.23. Ïðîâåñòè êàñàòåëüíóþ ê ãèïåðáîëå y = x+9
x+5

òàê, ÷òîáû îíà
ïðîøëà ÷åðåç íà÷àëî êîîðäèíàò.

8.24. Íà ñêîëüêî ïðèáëèçèòåëüíî èçìåíèòñÿ ñòîðîíà êâàäðàòà åñ-
ëè åãî ïëîùàäü óìåíüøèòü ñ 16 ì2 äî 15, 88 ì2.

8.25. y = x cos(lnx). Íàéòè y′′.

8.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ëàãðàíæà äëÿ ôóíêöèè
y = xn â èíòåðâàëå [0; a], n > 0, a > 0.

Âàðèàíò 9

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

9.1. S(t) = 3
4
t3 − 1

4
t2 + 1

4
t− 1

5
.

9.2. V (t) = t3−t2−3t+2
2

.

9.3. y(x) = 5 tg 4x− 6 sin 4x.

9.4. V (t) = 5e4t − 6 ln 4t.

9.5. V (t) = 6
6
√
t5 − 6

t2
.

9.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 1
ex+9

.

9.7. y = (
√
x+ 1)( 1√

x−1
).

9.8. y = sinx
cosx+x sinx

.

9.9. y = 3
arctg x+arcctg x

+ 1
sinx

.

9.10. y = ln 2 sinx+cosx
2x

.
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9.11. y = arcctg sin
√
x. 9.12. y = 1

9
ecos 9x sin 9x.

9.13. y = arccos(− 1
x
) + ln(x2 − 2x).

9.14. y = arctg 1√
tg 1

x3

.

9.15. y = ln(ex cosx+ ex sin x).

9.16. y = 9
2 cos x√
cos 2x . 9.17. y = (cos 2x)sinx.

9.18. y = (x2 − 1)3
√
sin x(x− 3)2.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

9.19. y2 cos x = a2 sin 3x. 9.20. x3 − y3 = x2y2.

9.21. Íàéòè x′
y îò ôóíêöèè y = ln2(ln sinx).

9.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 1+t

t3
,

y = 2
2t2

+ 2
t
.

9.23. Íàïèñàòü óðàâíåíèÿ êàñàòåëüíîé è íîðìàëè ê êðèâîé
y = 8a3

4a2+x2 â òî÷êå ñ àáñöèññîé x=2a.

9.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå 4
√
16,5.

9.25. y = x sin(lnx). Íàéòè y′′.

9.26. Ñïðàâåäëèâà ëè òåîðåìà Ðîëëÿ äëÿ ôóíêöèè f(x) = x2 +
+6x− 35 íà îòðåçêå [-5;-1]. Íàéòè ñîîòâåòñòâóþùåå çíà÷åíèå c.

Âàðèàíò 10

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

10.1. S(t) = 5
6
t3 + 3

4
t2 − 1

2
t− 3

5
.

10.2. S(t) = t3+3t2−6t+4
5

.

10.3. y(x) = −3 ctg 2x− 2 cos 4x.

10.4. V (t) = 5e2t + 4 ln 3t.
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10.5. V (t) = 5
5
√
t4 − 5t4.

10.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 2x+2.

10.7. y = 2x4

4−x2

10.8. y = (2− x2) cos 3x+ 2x sinx

10.9. y = ctg x
x2 tg x

10.10. y = 6x arcctg x+ log6 x

10.11. y = 3
√
ex − e−x

10.12. y = tg2 sin 3x− ctg x2

10.13. y = arctg ex − ln
√

e2x

e2x+1

10.14. y = 81−2
√
cosx

10.15. y = eax(a sin x− b cos x)

10.16. y = x2 ln3(−1
x
)

10.17. y = (tg3 x)sin 6x.

10.18. y = ln3 x·(1+x)2√
x−1 sin 2x

.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî

10.19. x3 + ax2y + bxy2 = y3.

10.20. y + x = sinxy.

10.21. Íàéòè x′
y îò ôóíêöèè y =

√
1 + x2 arctg x.

10.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 1+ln t

t2
,

y = ln t
t
.

10.23. Íàïèñàòü óðàâíåíèå êàñàòåëüíîé ê êðèâîé y = 8
4+x2 â òî÷êå

ñ àáñöèññîé x = 2.

10.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå e0,15.

10.25. y = arccosx√
1−x2 . Íàéòè y′′.

10.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
f(x) = 3

√
(x− 4)2 íà îòðåçêå [0; 8]. Íàéòè ñîîòâåòñòâóþùèå çíà÷åíèÿ c.
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Âàðèàíò 11

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

11.1. V (t) = 1
6
t3 + 4

5
t2 + 1

3
t+ 1

2
.

11.2. y(x) = x3+4x2+5x+6
3

.

11.3. y(x) = 2 sin 5x− 3 ctg 5x.

11.4. y(x) = −3e4x − 2 ln 2x.

11.5. V (t) = 5
5√
t3
− 2

t6
.

11.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 3
√
x2 + 1.

11.7. y = 1
x3−3x+6

.

11.8. y = sinx
x2 + x

2
3 cosx.

11.9. y = 2 arcctg x−x
3 arcctg x

.

11.10. y = ex(log2 x+ 1).

11.11. y = sin arctg(2
1
x2 ).

11.12. y = e−x2
ln(x+ 3).

11.13. y = x arcsin(3 ln2 x).

11.14. y = ln
√
1+x−

√
1−x√

1+x+
√
1−x

+ 2arctg
√

1−x
1+x

.

11.15. y = sin 3x

2
1
x e2x

.

11.16. y = 2
√
cosx ctg sin x2.

11.17. y = (
√
x)tg 2x.

11.18. y = ex arcsinx·(x−2)2

x2−1
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

11.19. arctg y = x2 + y.

11.20. exy − x2 + y2 = 0.

11.21. Íàéòè x′
y îò ôóíêöèè y = arccos(sin x

3
).

11.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 2t

1+t2
,

y = 3t
√
3

1+t2
.
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11.23. Íàïèñàòü óðàâíåíèå êàñàòåëüíîé ê êðèâîé y2 = x3 â òî÷êå
ñ àáñöèññîé x = 0.

11.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå cos 30o30′.

11.25. y = e−x sinx. Íàéòè y′′.

11.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ëàãðàíæà äëÿ ôóíê-
öèè f(x) = x3 − 4x2 + 5x íà îòðåçêå [0; 3]. Íàéòè ñîîòâåòñòâóþùèå
çíà÷åíèÿ c.

Âàðèàíò 12

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

12.1. V (t) = 1
2
t3 + 5

6
t2 − 1

6
t+ 3

5
.

12.2. V (t) = 6t3+2t2+5t−6
2

.

12.3. S(t) = −5 tg 5t− 4 ctg 4t.

12.4. V (t) = −3e2t − 2 ln 4t.

12.5. V (t) = 6
3
√
t2 − 3

t4
.

12.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = − ctg x+ x.

12.7. y = 1−x3

2
√
x
.

12.8. y = x2 ctg x− tg x
x2 .

12.9. y = (5x2 − 3x)3 − 4
√
e4x−5 + 4.

12.10. y = xex(cosx− sin x).

12.11. y = arccosx
x−arcsinx

.

12.12. y = 1
ln2 7x

.

12.13. y = sin arctg e
1

ln x .

12.14. y = 1
3
ln x+1√

x2−x+1
+ 1√

3
arctg 2x−1√

3
.

12.15. y = 1+x arctg x√
1+x2 .
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12.16. y = 2tg
1
x .

12.17. y = (cos x)
3
√
x.

12.18. y =
√

1−arcsinx
1+arcsinx

√
1−x
1+x

.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

12.19. x2 − 2xy2 + y = 0

12.20. ey − e−x + xy = 0

12.21. Íàéòè x′
y îò ôóíêöèè y = 3

√
cos ex.

12.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = t2

2
cos t,

y = t2

2
sin t.

12.23. Íàïèñàòü óðàâíåíèÿ êàñàòåëüíîé è íîðìàëè ê êðèâîé
y = x3

3
â òî÷êå ñ àáñöèññîé x = −1.

12.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå tg 44◦55′.

12.25. y = ax · x3. Íàéòè y′′.

12.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
f(x) =

√
x2 + 9x+ 14 íà îòðåçêå [−7;−2]. Íàéòè ñîîòâåòñòâóþùèå

çíà÷åíèÿ c.

Âàðèàíò 13

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

13.1. V (t) = 1
6
t3 + 4

5
t2 + 1

3
t+ 1

2
.

13.2. y(x) = 4x3+5x2−4x−6
5

.

13.3. y(x) = −6 cos 3x− 6 sin 3x.

13.4. y(x) = 4e3x + 4 ln 2x.

13.5. S(t) = 6
3
√
t2 + 4t4.

13.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 2x3 + 5x2.
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13.7. y = x3−2x
x2+x+1

.

13.8. y = ctg x
2
√
x−1

.

13.9. y = arccosx+x
arcsinx−x

.

13.10. y = 3 · ctg x · (ex − 1).

13.11. y = ln sin arctg
√
3x.

13.12. y = arcsinx√
1−x2 .

13.13. y = ln(e−2x + xe−2x).

13.14. y = 5 ln ctg 2x− 0, 5 ctg 4x.

13.15. y = 2arcsin x−2√
6
−

√
2 + 4x− x2.

13.16. y = ln(ln2(ln3 x)).

13.17. y = (x+ 1)
2
x .

13.18. y = x2 · e3x cos2 x.
Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

13.19. y3 − 3y + 3x = 1.

13.20. ex sin y − e−y cosx = 0.

13.21. Íàéòè x′
y îò ôóíêöèè y = arcsin(2 ln3 x).

13.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 1√

1+t2
,

y = t√
1+t2

.

13.23. Ñîñòàâèòü óðàâíåíèÿ êàñàòåëüíûõ ê îêðóæíîñòè
x2 + y2 − 2x+ 2y − 3 = 0 â òî÷êàõ å¼ ïåðåñå÷åíèÿ ñ îñüþ àáñöèññ.

13.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå 0,973

13.25. y = cos2 2x. Íàéòè y′′.

13.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ëàãðàíæà äëÿ ôóíê-
öèè f(x) = lnx íà îòðåçêå [1; e]. Íàéòè ñîîòâåòñòâóþùèå çíà÷åíèÿ c.
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Âàðèàíò 14

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

14.1. S(t) = 5
6
t3 + 3

4
t2 − 1

2
t− 3

5
.

14.2. V (t) = 3t3−2t2+t+6
2

.

14.3. y(x) = 4 sin 5x+ 3 tg 2x.

14.4. y(x) = 4e5x + 3 ln 2x.

14.5. S(t) = 7
7√
t3
+ 7t3.

14.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = lg(x+ 1).

14.7. y = x2+1
3(x2−1)

+
3
√
x2.

14.8. y =
3√
x2

ctg x−1
.

14.9. y = (tg x− 1) arcsin x.

14.10. y = x3+lnx
e4

.

14.11. y = cos tg 2sin
1
x .

14.12. y = 7e
√
x( 7
√
x− 1).

14.13. y = ln(2x−1)
3
√

(5−x)2
.

14.14. y = sinx
4 cos4 x

+ 3 sinx
8 cos2 x

+ 3
8
ln

1+tg x
2

1−tg x
2
.

14.15. y = 10x
2 arctg x2

.

14.16. y = ln(ln(lnx)).

14.17. y = (sin 2x)
√
x.

14.18. y = x3(ex)2 · sin 2x cos 1
x
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

14.19. y2 = sin(x+ y).

14.20. xy2 + y3 + x2 + 2 = 0.
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14.21. Íàéòè x′
y îò ôóíêöèè y = 2arccos

√
sin 3x.

14.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 2 cos t− cos 2t,
y = 2 sin t− sin 2t.

14.23. Íàéòè óãîë íàêëîíà ê îñè Ox êàñàòåëüíîé, ïðîâåä¼ííîé ê
ãèïåðáîëå x2 − 4y2 = 1 â òî÷êå A(2;

√
3
2
).

14.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå lg 10, 1.

14.25. y =
√
1− x2 arcsin x. Íàéòè y′′.

14.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
f(x) = ln sinx íà îòðåçêå [π

6
; 5π

6
]. Íàéòè ñîîòâåòñòâóþùèå çíà÷åíèÿ c.

Âàðèàíò 15

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

15.1. S(t) = 5
6
t3 + 3

2
t2 − 1

2
t− 3

5
.

15.2. S(t) = 2t3+5t2+6t−3
6

.

15.3. y(x) = −3 sin 4x+ 6 ctg 2x.

15.4. y(x) = −3e4x + 6 ln 2x.

15.5. V (t) = 7
7
√
t3 − 5t6.

15.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = tg(2x+ 1).

15.7. y = 1−x3

1+x3 +
2√
x
.

15.8. y = 4 cos 4x
tg x−2x

.

15.9. y = (x− arctg x) arcsin 1
x
.

15.10. y = 1−lnx
1+lnx

.

15.11. y = sin ln tg 6cos 3x.

15.12. y = 12x3 arctg
3
√
x2.

15.13. y = ln2 ln 5x
3−3x2+2x.

15.14. y = sin2 x
1+ctg x

+ cos2 x
1+tg x

.

15.15. y = ln 4

√
x2+x+1
x2−x+1

+ sin 1
x2 .
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15.16. y = arcsin2 2x
2

−
√
1− 4x2.

15.17. y = [arccos(cos2 x)]x.

15.18. y = 3

√
x(x2+1)(x−1)

(x2−1)2
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

15.19. sin y = x2 − yx.

15.20. x3 + ln y − x3ey = 0.

15.21. Íàéòè x′
y îò ôóíêöèè y = ln(1 + sin2 x).

15.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 1

3
sin3 t,

y = 1
3
cos3 t.

15.23. Ïîä êàêèì óãëîì ïåðåñåêàþòñÿ êðèâûå 2y = x2 è
2y = 8− x2?

15.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå arcsin 0, 49.

15.25. y = ln(x+
√
1 + x2). Íàéòè y′′.

15.26. Ïîêàçàòü, ÷òî òåîðåìà Ëàãðàíæà íà îòðåçêå [−2; 2] íåïðè-
ìåíèìà ê ôóíêöèè f(x) = 1

x
. Ïîÿñíèòü ýòî óòâåðæäåíèå ãðàôè÷åñêè.

Âàðèàíò 16

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

16.1. y(x) = 2
3
x3 − 3

4
x2 + 1

6
x− 3

4
.

16.2. y(x) = 6x3−5x2−2x+4
3

.

16.3. V (t) = −5 tg 4t− 4 ctg 6t.

16.4. y(x) = −6e5x − 2 ln 5x.

16.5. S(t) = 5
2t2+7t−1

.

16.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y =
√
3x− x2.
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16.7. y = 3
(1−2x3)

− 3
√
x.

16.8. y =
√
tg xsin x+ 2.

16.9. y = (
5
√
x3 − 1) arctg x.

16.10. y = x3+2x

ex
.

16.11. y = ln 6
√
cosx.

16.12. y = cos 2x + 4
√
x.

16.13. y = 3
√
cos xe− arcsinx.

16.14. y = ln2( 1
cos2 3

√
x
).

16.15. y = 3x3 arcsin(sin2 x) + (x2 + 2)
√
1− x2.

16.16. y = 1
arctg e4x

.

16.17. y = [arcsin(sin2x)]x.

16.18. y =
√
x+2(3−x)4

(x+1)5(x+4)4
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

16.19. x2 + y2 + xy = 2.

16.20. y
x
+ e

y
x = 0.

16.21. Íàéòè x′
y îò ôóíêöèè y = ln sin x+2

2
.

16.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 2 ln ctg t+ 1,
y = tg t+ ctg t.

16.23. Íàïèñàòü óðàâíåíèå êàñàòåëüíîé ê êðèâîé y = 4x − x2 â
òî÷êå ïåðåñå÷åíèÿ ñ îñüþ Ox.

16.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå 3
√
8, 01.

16.25. y = x · ex2
. Íàéòè y′′.

16.26. Ôóíêöèÿ y = |x| ïðèíèìàåò ðàâíûå çíà÷åíèÿ íà êîíöàõ
èíòåðâàëà (−a; a). Óáåäèòüñÿ â òîì, ÷òî ïðîèçâîäíàÿ îò ýòîé ôóíêöèè
íèãäå â èíòåðâàëå (−a; a) â íîëü íå îáðàùàåòñÿ è îáúÿñíèòü òàêîå
óêëîíåíèå îò òåîðåìû Ðîëëÿ.
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Âàðèàíò 17

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

17.1. S(t) = 1
4
t3 + 1

5
t2 + 4

5
t+ 2

5
.

17.2. S(t) = 6t3+4t2−5t+2
5

.

17.3. S(t) = 6 sin 2t− 4 tg 3t.

17.4. V (t) = 5e2t + 4 ln 3t.

17.5. S(t) = 5
2t2+7t−1

.

17.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = x2 + 4x.

17.7. y = x2+x−1
x3+1

− 3
√
7x.

17.8. y = x2 tg 3x.

17.9. y = arccosx
1−x2 .

17.10. y = 1+ex

1−ex
.

17.11. y = sin(arcctg(ln(1− x))).

17.12. y = 2 ln(ln x)− 2 ln 2x.

17.13. y = 4tg
√

x
√
x
.

17.14. y = earctg
√

1+ln(2x+3).

17.15. y = 3x2−1
3x3 + ln

√
1 + x2 + arctg x.

17.16. y = sin ln tg ee
x
.

17.17. y = (
√
x)tg 2x.

17.18. y = 3

√
(x−5)(x+4)

5√x2+4
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî

17.19. y − cos y = x sin y.

17.20. e
y
x − 3

√
y
x
= 0.

17.21. Íàéòè x′
y îò ôóíêöèè y = ln(cos 1

x
).



156 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå

17.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 2a sin t+ a sin t cos2 t,
y = −a cos3 t.

17.23. Íàïèñàòü óðàâíåíèÿ êàñàòåëüíûõ ê êðèâîé y2 = 4 − x â
òî÷êàõ ïåðåñå÷åíèÿ ñ îñüþ Oy.

17.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå 3
√
26,97.

17.25. y = x
√
1 + x2. Íàéòè y′′.

17.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
y = x3 + 4x2 − 7x− 10 íà îòðåçêå [−1; 2].

Âàðèàíò 18

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

18.1. V (t) = 1
2
t3 − 1

3
t2 − 1

2
t+ 1

2
.

18.2. y(x) = 4x3+5x2−4x−6
5

.

18.3. S(t) = 3 tg 5t− 5 cos 5t.

18.4. y(x) = −2e6x − 5 ln 2x.

18.5. S(t) = 4
√
t− 6

t5
.

18.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = x2 − 9x.

18.7. y = (
4
√
x3 + 1)x3.

18.8. y = 3 3√x−cos 3x
2 sin 3x

.

18.9. y = 9
3√
x2+a2

arccosx
.

18.10. y = 1−10x

1+10x
.

18.11. y = arctg(ln(sin(2
1√
x ))).

18.12. y = ln tg x
e1−2x .

18.13. y =
√
1 + x2 · sin

√
x.
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18.14. y = arccos(sinx2 − cos x2).

18.15. y = ln tg x
2
− ctg x ln(1 + sin x)− x.

18.16. y = xaa + ax
a
+ aa

x
(a > 0).

18.17. y = ( 4
√
x)cos 4x.

18.18. y =
4
√

(6x+5)3·(4x−7)2

(2x+9)3
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

18.19. y sin x− cos(x− y) = 0.

18.20. y
x
− 3 3
√

y
x
= 0.

18.21. Íàéòè x′
y îò ôóíêöèè y = ectg(−

1
x
).

18.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 2(cos t+ t sin t),
y = 2(sin t− t cos t).

18.23. Íàïèñàòü óðàâíåíèå êàñàòåëüíîé ê êðèâîé y2 = (4 + x)3 â
òî÷êàõ ïåðåñå÷åíèÿ ñ îñÿìè Ox è Oy.

18.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå ln 1,011

18.25. y = xe
√
x. Íàéòè y′′.

18.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
y = 3

√
x2 − 3x+ 2 â èíòåðâàëå (1; 2).

Âàðèàíò 19

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

19.1. y(x) = 1
6
x3 + 1

2
x2 + 5

6
x− 3

5
.

19.2. S(t) = 4t3−6t2−2t−1
4

.

19.3. S(t) = −4 tg 4t− 3 ctg 3t.

19.4. V (t) = 6e2t − 2 ln 4t.

19.5. y(x) = 1
6x2−6x+5

.
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19.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y =
√
2 + x2.

19.7. y = 2
x+2

+ 3
x2+1

.

19.8. y = 1+4 sinx
2−3 cosx

.

19.9. y = x2 · cos x · arcctg x.

19.10. y = log9 x
9x

+ x2 · 3x.

19.11. y = earccos
√
3x.

19.12. y = ln(x+ 2) ln(
√
1 + x2).

19.13. y = cos ln(2x− x2).

19.14. y = ax

1+a2x
− 1−a2x

1+a2x
· arcctg a−x.

19.15. y = ln(ex +
√
1 + e2x).

19.16. y = ln3(sin tg x2).

19.17. y = (1 + ax)x.

19.18. y =
(4x+9)3

√
(2x+1)3

(2x−1)2(x−1)3
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

19.19. y − x = arcsin x− arcsin y.

19.20. x2 + y2 ln(x)− 4 = 0.

19.21. Íàéòè x′
y îò ôóíêöèè y = arctg 1√

1+x2 .

19.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 3at

1+t2
,

y = 3at2

1+t2
.

19.23. Â êàêîé òî÷êå êàñàòåëüíàÿ ê ïàðàáîëå y = x2 + 4x ïàðàë-
ëåëüíà îñè Ox?

19.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå 3
√
1,02.

19.25. y = (1 + x2) · arctg x. Íàéòè y′′.
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19.26. Ïðèìåíèìà ëè òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
f(x) = 1 +

3
√
x2 íà îòðåçêå [−1; 1]?

Âàðèàíò 20

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

20.1. y(x) = 3
4
x3 + 1

5
x2 − 1

5
x− 4

5
.

20.2. y(x) = 4x3−4x2−x−2
2

.

20.3. S(t) = −3 tg 2t+ 4 sin 3t.

20.4. V (t) = 6e2t − 2 ln 4t.

20.5. y(x) = 6
5x2+2x−4

.

20.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = x
3x+2

.

20.7. y = 3
5−x

+ x2

5
√
x
.

20.8. y = x2+2 cosx
sinx

.

20.9. y = arctg 4x · ( 5
√
x3 − 1).

20.10. y = x2

2x
− 4x−1

tg x
.

20.11. y = ln2(3x2 − 2x− 5).

20.12. y = ecosx
√
sinx.

20.13. y = sin 3x · cos2 3x.

20.14. y = e−x2 arcsin(e−x2 )√
1−e−2x2

.

20.15. y = 2 ln(2x− 3
√
1− 4x2 − 6 arcsin 6x).

20.16. y =
√
a2 − x2 − a · arccos x

a
.

20.17. y = xax .

20.18. y = 5

√
(1−x2) cosx

(x2+1)3(1+2x)
.
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Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî

20.19. x2 + xy − (y + 1)2 = 0.

20.20. sin(y − x2)− ln(y − x2)− 3 = 0.

20.21. Íàéòè x′
y îò ôóíêöèè y = sin2(tg x).

20.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = t(t cos t− 2 sin t),
y = t(t sin t+ 2 cos t).

20.23. Ñîñòàâèòü óðàâíåíèÿ êàñàòåëüíîé è íîðìàëè ê êðèâîé
y = 2

1+x2 â òî÷êå ñ àáñöèññîé x = 1.

20.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå sin 29◦30′.

20.25. y = arcsinx√
1−x2 . Íàéòè y′′.

20.26. Ôóíêöèÿ y = x2+
3
√
x2 ïðèíèìàåò çíà÷åíèÿ, ðàâíûå íà êîí-

öàõ èíòåðâàëà [−1; 1]. Óáåäèòüñÿ â òîì, ÷òî ïðîèçâîäíàÿ ýòîé ôóíêöèè
íèãäå â íóëü íå îáðàùàåòñÿ è îáúÿñíèòü òàêîå óêëîíåíèå îò òåîðåìû
Ðîëëÿ.

Âàðèàíò 21

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

21.1. S(t) = 1
4
t3 + 1

5
t2 + 4

5
t+ 2

5
.

21.2. S(t) = 5t3−t2−5t−6
3

.

21.3. S(t) = 4 tg 4t− 2 cos 5t.

21.4. V (t) = 6e2t − 2 ln 4t.

21.5. y(x) = 5
2x2+7x+1

.

21.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y =
√
x2 + 2x.

21.7. y = 1− 3√2x

1+ 3√2x
.

21.8. y = 3 cosx+x2

1+2x
.
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21.9. y = (x3 − arctg 3x) · (arctg x− 2x).

21.10. y = 4x · arccosx− ex

x2 .

21.11. y = 3
√

2 + log2 sin 3x.

21.12. y = ctg 2x
23−2x .

21.13. y = 6sin
2 1

x
+4 sin 1

x .

21.14. y = arcsin( sin a·sinx
1−cos a·cosx).

21.15. y = x− ln(2ex + 1 +
√
e2x + 4ex + 1).

21.16. y = 4 3
√

ctg2 x+ 8
√
ctg3 x.

21.17. y = xxa
.

21.18. y =
3√9x−1

√
4x+1

5√sinx
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

21.19. x3 + y3 + 3xy = 0.

21.20. y = 6x + 6y + 6x+y = 0.

21.21. Íàéòè x′
y îò ôóíêöèè x = ctg(

√
1− x2).

21.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = sin t+ cos t,
y = at + a−t.

21.23. Ñîñòàâèòü óðàâíåíèå êàñàòåëüíîé, ïðîâåä¼ííîé èç òî÷êè
A(0;−0, 5) ê âåòâè ãèïåðáîëû y =

√
x2 − 1.

21.24. Âû÷èñëèòü ïðèáëèæ¼ííî cos 151◦.

21.25. y = x√
1−x2 . Íàéòè y′′.

21.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
y = 4sinx â èíòåðâàëå [0; π]. Íàéòè ñîîòâåòñòâóþùåå çíà÷åíèå c.
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Âàðèàíò 22

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

22.1. S(t) = 5
6
t3 + 3

4
t2 − 1

2
t− 3

5
.

22.2. S(t) = t3+3t2−6t+4
5

.

22.3. y(x) = −6 cos 3x− 6 sin 3x.

22.4. y(x) = 4e5x + 3 ln 2x.

22.5. V (t) = 7
7
√
t3 − 5t6.

22.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 1
x2+1

.

22.7. y = 1+
√
x

1+
√
2x
.

22.8. y = 1
4
tg4 3x.

22.9. y = 3 sinx−cosx
x tg x

.

22.10. y = (3x arccosx− 3 arccos x)(ex + 3x).

22.11. y = ln 5x−3
2x+7

.

22.12. y = e−3x sin x.

22.13. y = arctg(sin e
√
5x).

22.14. y = xexarctgx
ln5 x

.

22.15. y = 2x
2
√

1+
√
x.

22.16. y = log3(x
2 − sin 2

√
2x).

22.17. y = (sin x)x
2
.

22.18. y = (2x− 5)3(7x− 1)(x− 3)2.
Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

22.19. y = x2 + arctg y.

22.20. y2 + 5x = 5x − sin y.

22.21. Íàéòè x′
y îò ôóíêöèè y = ln

3√x2−3x
2x+1

.
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22.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = a(cos t+ ln tg 0, 5t),
y = a sin t.

22.23. Èç òî÷êè A(−1; 5), íå ëåæàùåé íà ïàðàáîëå y = x2−3x−8,
ïðîâåñòè êàñàòåëüíûå ê íåé.

22.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå arctg 1, 05.

22.25. y = x2 · ex. Íàéòè y′′′.

22.26. Ôóíêöèÿ y = x2 +
3
√
x2 ïðèíèìàåò íà êîíöàõ îòðåçêà [-1;1]

ðàâíûå çíà÷åíèÿ. Ñïðàâåäëèâà ëè äëÿ ýòîé ôóíêöèè òåîðåìà Ðîëëÿ
íà îòðåçêå [-1;1]?

Âàðèàíò 23

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

23.1. S(t) = 5
6
t3 + 3

4
t2 − 1

2
t− 3

5
.

23.2. y(x) = x3+4x2+5x+6
3

.

23.3. y(x) = 4 sin 5x+ 3 tg 2x.

23.4. y(x) = −3e4x − 2 ln 2x.

23.5. V (t) = 5
5
√
t4 − 5t4.

23.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = x+ tg x.

23.7. y = 2
x2+1

+
5
√
x

x
.

23.8. y = tg 3x
x+3

.

23.9. y = x2 arccos x+ 1
cosx

.

23.10. y = log5 x
5x

.

23.11. y = arctg3(3− x2).

23.12. y = 6
3
√
e4x − 7tg x.

23.13. y = ecos
2 x − esin

2 x.
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23.14. y = 3

√
x−5

5√x2+4
.

23.15. y = ln(1 + sin2 x)− 2 sin(x) · arctg(sin x).

23.16. y = lg3(sin(tg 1
x
)).

23.17. y = ( 1
x
)arcsin(x).

23.18. y =
(2x−1)3· 4

√
(4x)2−1

(2x+1)3
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

23.19. sin(xy) + cos(xy) = 0.

23.20. exy − y2 = 0.

23.21. Íàéòè x′
y îò ôóíêöèè y = arctg 2x

1−x2 .

23.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = e2t · cos2 t,
y = e2t · sin2 t.

23.23. Ñîñòàâèòü óðàâíåíèå è íîðìàëè ê êðèâîé y = (x+1)
√
3− x

â òî÷êå A(-1;0).

23.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå lg 11.

23.25. y = x2 · lnx. Íàéòè y′′′.

23.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíêöèè
f(x) = x2 − 6x+ 100, åñëè a = 0, b = 8. Íàéòè ñîîòâåòñòâóþùåå
çíà÷åíèå c.

Âàðèàíò 24

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

24.1. S(t) = 5
2t2+7t−1

.

24.2. y(x) = x3+4x2+5x+6
3

.

24.3. y(x) = −3 ctg 2x− 2 cos 4x.

24.4. y(x) = −6e5x − 2 ln 5x.
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24.5. S(t) = 7
7√
t3
+ 7t3.

24.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 1
x2+1

.

24.7. y =
3
√
x2 − 2√

x
.

24.8. y = cos x− 1
3
cos3 x.

24.9. y = x arcsin(x) + tg
√
x.

24.10. y = tg x lnx
5x

.

24.11. y = 3
√
x2 − 6x.

24.12. y = e−x ln tg 2
x
.

24.13. y = 7

√
1−x
1+x .

24.14. y = 5
√

(1 + xe
√
x)3.

24.15. y = arcsinx√
1−x2 + 0, 5 ln(1−x

1+x
).

24.16. y = tg arcsin ln(1 + 2
√
x).

24.17. y = (arctg x)
√
x2+1.

24.18. y =
4
√

(6x+5)3(4x+7)2

(2x+9)3
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

24.19. x = y + arctg y.

24.20. ln(y + x2) + 2
√
y + x2 = 0.

24.21. Íàéòè x′
y îò ôóíêöèè y = arctg2 x−1

x+1
.

24.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = arcsin t√

1+t2
,

y = arccos 1√
1+t2

.

24.23. Ïîêàçàòü, ÷òî îòðåçîê êàñàòåëüíîé ê ãèïåðáîëå y = a
x
, çà-

êëþ÷åííûé ìåæäó îñÿìè êîîðäèíàò, äåëèòñÿ â òî÷êå êàñàíèÿ ïîïî-
ëàì.

24.24. Âû÷èñëèòü ïðèáëèæ¼ííî sin 60◦18′.
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24.25. y = ex sin x. Íàéòè y′′.

24.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ëàãðàíæà äëÿ ôóíê-
öèè f(x) = arctg x íà îòðåçêå [0; 1]. Íàéòè ñîîòâåòñòâóþùåå çíà÷åíèå c.

Âàðèàíò 25

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

25.1. y(x) = 2
3
x3 − 3

4
x2 + 1

6
x− 3

4
.

25.2. y(x) = 4x3+5x2−4x−6
5

.

25.3. S(t) = 6 sin 2t− 4 tg 3t.

25.4. y(x) = 4e3x + 4 ln 2x.

25.5. S(t) = 7
7√
t3
+ 7t3.

25.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 1√
x+1

.

25.7. y =
√
x−2x

1+ 4√x
.

25.8. y = 2 sin x+ cos2 3x.

25.9. y = x2

arctg x
.

25.10. y = 2x·arcsinx−4
3√
x2

.

25.11. y = ln3 x.

25.12. y = 7−x3 · e−5x.

25.13. y = ctg2(ctg x) + 2 ctg(ctg x).

25.14. y = ln cos arctg ex−e−5x

2
.

25.15. y = x6

1+x12 − arctg x.

25.16. y = ln 5·cosx+sinx
5x

.

25.17. y = (sin 3x)
√
x.

25.18. y =
3√6x−1·

√
2x+1

(x+1) 5√15x−4
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

25.19. ln y + y
x
= 0.

25.20. y arctg y − arcsinx = 0.

25.21. Íàéòè x′
y îò ôóíêöèè y = 2tg x

2
.
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25.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = ln(1 + t2),
y = arcctg t.

25.23. Íàïèñàòü óðàâíåíèÿ êàñàòåëüíîé è íîðìàëè ê ãèïåðáîëå
y = − 1

x
â òî÷êå ñ àáñöèññîé x=-0,5.

25.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå arctg 0,97.

25.25. y = 1
6
(e3x + e−3x). Íàéòè y′′.

25.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ëàãðàíæà äëÿ ôóíê-
öèè f(x) = arctg x íà îòðåçêå [−0; 1]. Íàéòè ñîîòâåòñòâóþùåå çíà÷åíèå c.

Âàðèàíò 26

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

26.1. S(t) = 1
4
t3 + 1

5
t2 + 4

5
t+ 2

5
.

26.2. y(x) = 4x3+5x2−4x−6
5

.

26.3. V (t) = −5 tg 4t− 4 ctg 6t.

26.4. y(x) = 4e3x + 4 ln 2x.

26.5. S(t) = 6
3
√
t2 + 4t4.

26.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 1
x2+1

.

26.7. y = −x2+2x+3
x3−2

.

26.8. y = 3x sin x+ cos2 3x.

26.9. y = arcsin
√
x

1−x2 .

26.10. y = (cos x− 2x)(ex + log2 x).

26.11. y = 2sin
1
x .

26.12. y = e2x−e−2x

e2x+e−2x .

26.13. y = ln3 1+sin 3x
1−sin 3x

.

26.14. y = arcsin ln tg 9
√
x.
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26.15. y = arctg
√
x2 + 1 + ln(arccos 1

x
).

26.16. y = 1
3
(6 cos2 x+ 7) sin3 x.

26.17. y = (tg 2x)ctg
x
2 .

26.18. y = (3x+1)2
√
x

(x+1)3
√
x+2

.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

26.19. y = x+ ln y.

26.20. x4 − 6x2y2 + 9y4 + 15y2 = 0.

26.21. Íàéòè x′
y îò ôóíêöèè y = ln(x2 − 2x+ 2)− 4 arctg(x− 1).

26.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = ln t cos t,
y = t2 sin t.

26.23. Ñîñòàâèòü óðàâíåíèÿ êàñàòåëüíîé è íîðìàëè ê ïàðàáîëå
y = x2 − 4x+ 4 â òî÷êàõ, îðäèíàòû êîòîðûõ ðàâíû 1.

26.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå arctg 1,05.

26.25. y = ln tg x. Íàéòè y′′.

26.26. Âûïîëíÿåòñÿ ëè òåîðåìà Ðîëëÿ äëÿ ôóíêöèè
f(x) = x2−6x+100 íà îòðåçêå [1;5]? Íàéòè ñîîòâåòñòâóþùèå çíà÷åíèÿ c.

Âàðèàíò 27

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

27.1. V (t) = 1
6
t3 + 4

5
t2 + 1

3
t+ 1

2
.

27.2. V (t) = 3t3−2t2+t+6
2

.

27.3. y(x) = −3 sin 4x+ 6 ctg 2x.

27.4. V (t) = 5e2t + 4 ln 3t.

27.5. V (t) = 5
5
√
t4 − 5t4.

27.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = sin x2.
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27.7. y = x2+7x+5
x2−3x

.

27.8. y = x sinx
1+tg x

.

27.9. y = x sinx arctg x.

27.10. y = (
4
√
x3 + ln x)(ex − 2

√
x).

27.11. y = ln x
3√x3−1

.

27.12. y = arccos 2x
e
√

x .

27.13. y =
√
ex − 1− arctg

√
ex − 1.

27.14. y = 1√
x
(ex

2−arctg x+0,5 ln+1).

27.15. y = 2
2 sin2 x
cos 2x .

27.16. y = sin(cos2(tg3 x)).

27.17. y = (lnx)
1
x .

27.18. y = (2x−1)3 4√4x2−1
(2x+1)3

.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

27.19. y = 1 + xey.

27.20. x2 sin y + y3 cos x− 2x− 2y + 1 = 0.

27.21. Íàéòè x′
y îò ôóíêöèè y = arctg ex−e−x

2
.

27.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = 3

√
t,

y = 4
√
t.

27.23. Íàïèñàòü óðàâíåíèÿ êàñàòåëüíîé è íîðìàëè ê êðèâîé
y = x3 + 4x2 − 1 â òî÷êå ñ àáñöèññîé x = −1.

27.24. Âû÷èñëèòü ïðèáëèæ¼ííî tg 46◦.

27.25. y = ln(x+
√
1 + x2). Íàéòè y′′.
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27.26. Ïîêàçàòü, ÷òî òåîðåìà Ëàãðàíæà íà îòðåçêå [-2;2] íåïðè-
ìåíèìà ê ôóíêöèè f(x) = 1− 5

√
x4.

Âàðèàíò 28

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

28.1. y(x) = 1
6
x3 − 5

6
x2 + 2

5
x− 1

3
.

28.2. V (t) = 5t3−6t2−2t−1
1

.

28.3. V (t) = 3 sin 2t+ 3 ctg 5t.

28.4. V (t) = −3e2t + 4 ln 3t.

28.5. V (t) = 2
√
t− 2

t6
.

28.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 3
√
x.

28.7. y =
3√
x2−x

x+
3√
x2
.

28.8. y = x3

sinx+cosx
.

28.9. y = arcsin 3x · arccos 3x.

28.10. y = ex cosx
1+lnx

.

28.11. y = arctg(5−x).

28.12. y = 32x · ctg ln x.

28.13. y = 2 ln tg x
8
+ sec2 x

8
.

28.14. y = arccos x2n−1
x2n+1

.

28.15. y =
√
1− x2 ln

√
1−x
1+x

+ 0, 5 ln 1−
√
1−x2

1+
√
1+x2 .

28.16. y = ln sin ectg(
1
x
).

28.17. y = xsin 2x.

28.18. y = (x+1)3 4√x−2
5
√

(x−3)2
.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:
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28.19.
√
x+

√
y = x+ y.

28.20. x3 + ln y − x2ey = 0.

28.21. Íàéòè x′
y îò ôóíêöèè y = 2 ln tg x− 1

sin2 x
.

28.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = (2

3

√
α + 1)α,

y =
√
αe

√
α.

28.23. Íàïèñàòü óðàâíåíèÿ êàñàòåëüíîé è íîðìàëè ê ãèïåðáîëå
y = x+1

x−1
â òî÷êå A(2; 3).

28.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå ln tg 45◦15′.

28.25. y = x sin 2x. Íàéòè y′′′.

28.26. Âûïîëíÿåòñÿ ëè ñïðàâåäëèâîñòü òåîðåìû Ðîëëÿ äëÿ ôóíê-
öèè f(x) = 3

√
8x− x2 íà îòðåçêå [0;8]. Íàéòè ñîîòâåòñòâóþùèå çíà÷å-

íèÿ c.

Âàðèàíò 29

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

29.1. V (t) = 4
5
t3 − 5

6
t2 + 5

6
t− 2

5
.

29.2. V (t) = 3t3−5t2+2t+3
6

.

29.3. y(x) = 5 tg 4x− 6 sin 4x.

29.4. S(t) = −3e3t − 3 ln 3t.

29.5. V (t) = 4
4
√
t3 − 5t6.

29.6. Íàéòè y′x = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = x4 + x.

29.7. y =
3
√
x−2

x+ 3
√
x+2

.

29.8. y = sinx
x

+ x
sinx

.

29.9. y = x arcsinx.

29.10. y = (lnx− log2 x)
5
√
x2.

29.11. y = 105 sinx.

29.12. y = ln(cosx)
1+x2 .

29.13. y = 1
6
arctg e3x−e−3x

2
.
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29.14. y = (1−x2)e3x−1 cosx
arccos3 x

.

29.15. y = ln x+a√
x2+b2

+ a
b
arctg x

b
.

29.16. y = ln(sin
√

ln sin 1
x
).

29.17. y = ( x
1+x2 )

x.

29.18. y = (−21)2 3√x+1
(x−5)3

.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

29.19. 2y ln y = x.

29.20. sin(y − x2) + 2
√
y − x2 − 2 = 0.

29.21. Íàéòè x′
y îò ôóíêöèè y = arccos 1−

√
x

1+
√
x
.

29.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = e−t sin t,
y = et cos t.

29.23. Íà ñèíóñîèäå y = sin x íàéòè òî÷êè, â êîòîðûõ êàñàòåëüíàÿ
ïàðàëëåëüíà ïðÿìîé x− y + 1 = 0.

29.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå
√
15,8.

29.25. y = arctg 3x. Íàéòè y′′.

29.26. Ïîêàçàòü, ÷òî òåîðåìà Ëàãðàíæà íåïðèìåíèìà ê ôóíêöèè
f(x) = 4

x
íà îòðåçêå [1;2].

Âàðèàíò 30

Ïîëüçóÿñü òàáëèöåé ïðîèçâîäíûõ, íàéòè ïðîèçâîäíûå ñëåäóþùèõ
ôóíêöèé:

30.1. S(t) = 3
4
t3 − 1

4
t2 + 1

4
t− 1

5
.

30.2. V (t) = t3+6t2−6t−4
2

.

30.3. S(t) = 2 sin 4t− 6 cos 2t.

30.4. S(t) = −5e4t − 4 ln 6t.

30.5. S(t) = 3
t2−6t+4

.
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30.6. Íàéòè y′ = lim
∆→0

∆y
∆x

äëÿ ôóíêöèè y = 1
x3 .

30.7. y = 1−x3+x2
√
x

.

30.8. y = 2 cosx
3x+sinx

.

30.9. y = arcctg x
x3+arcsinx

.

30.10. y = 2
1
x (sin2 x+

√
x).

30.11. y = e2x−e−2x

e2x+e−2x .

30.12. y = 2e
√
x(
√
x− 1).

30.13. y = x
√
1 + x2 · sinx.

30.14. y = tg2(tg x) + 2 tg(tg x).

30.15. y = arccos x2n−1
x2n+1

.

30.16. y = log3 sin tg arccos 3
x2
.

30.17. y = (x2 − 1)3(x− 3)2
√
sin x.

30.18. y = (sin 3x)x
2−1.

Íàéòè y′x îò ôóíêöèé, çàäàííûõ íåÿâíî:

30.19. x4 + y4 = x2y2.

30.20. ex sin y − e−y cosx = 0.

30.21. Íàéòè x′
y îò ôóíêöèè y = ln(cos 1

x
).

30.22. Íàéòè y′x îò ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè:{
x = ln(1 + t2),
y = t− arctg t.

30.23. Íàïèñàòü óðàâíåíèÿ êàñàòåëüíîé ê êðèâîé y2 = (4 + x)3 â
òî÷êàõ ïåðåñå÷åíèÿ ñ îñÿìè Ox è Oy.

30.24. Íàéòè ïðèáëèæ¼ííîå çíà÷åíèå arctg 0,97.

30.25. y = esinx. Íàéòè y′′.

30.26. Ïðîâåðèòü ñïðàâåäëèâîñòü òåîðåìû Ëàãðàíæà äëÿ ôóíê-
öèè f(x) =

√
x íà îòðåçêå [1; 4]. Íàéòè ñîîòâåòñòâóþùåå çíà÷åíèå c.


