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• â ïðèìåðàõ 1 ïîäîáðàòü ïàðàìåòðû a è b òàê, ÷òîáû �óíêöèÿ
f(x) áûëà íåïðåðûâíà è äè��åðåíöèðóåìà â òî÷êå x = x0;ïîñòðîèòü ãðà�èê �óíêöèè f(x);

• â ïðèìåðàõ 2 íàéòè òî÷êè ýêñòðåìóìà �óíêöèè;
• â ïðèìåðàõ 3 íàéòè òî÷êè ïåðåãèáà �óíêöèè;
• â ïðèìåðàõ 4 íàéòè àñèìïòîòû ê ãðà�èêó �óíêöèè;
• â ïðèìåðàõ 5 ïîñòðîèòü ãðà�èê �óíêöèè ñ ïîìîùüþ ïðîèç-âîäíîé è íàéòè òî÷êè ïåðåñå÷åíèÿ ãðà�èêà ñ îñüþ x ñ ïîìî-ùüþ ìåòîäà ïîëîâèííîãî äåëåíèÿ è ìåòîäà Íüþòîíà ñ òî÷íî-ñòüþ äî 10−2.
• â ïðèìåðàõ 6�12 ïðîâåñòè ïîëíîå èññëåäîâàíèå è ïîñòðîèòüãðà�èêè �óíêöèé.
• â ïðèìåðàõ 13 íàéòè êðàò÷àéøåå ðàññòîÿíèå ìåæäó ïàðàáî-ëîé y = f1(x) è ïðÿìîé y = f2(x)Ïðèìåðíûé òèïîâîé âàðèàíò çàäàíèé0.1. f(x) =

{
x2, x ≤ x0

ax + b, x > x0
, x0 = 1.0.2. y = 2x3 − 4x2 + 2x− 80.3. y = x4 − 6x3 + 12x2 + 5x− 10.4. y = x2+5x−6

x+40.5. y = x3 − 4x+ 2.0.6. y =
x3

(x+ 1)2
.0.7. y =

9− x2

√
9x2 − 1

.0.8. y = 2x− 3
3
√
2x2.



Èññëåäîâàíèå �óíêöèé ñ ïîìîùüþ ïðîèçâîäíûõ 1750.9. y = (1− 2x)e2x−1.0.10. y =
ex

x
.0.11. y = 1− ln

x+ 1

x− 2
.0.12. y =

x

2
+ 2 arcctgx.0.13. y = x2, y = 4x

3
− 2.�åøåíèå ïðèìåðîâ òèïîâîãî âàðèàíòà çàäàíèé0.1. f(x) =

{
x2, x ≤ x0

ax + b, x > x0
, x0 = 1.� å ø å í è å: Ïðèðàâíÿåì â òî÷êå x0 = 1 ëåâóþ è ïðàâóþ ïðîèç-âîäíûå [1, îïðåäåëåíèå 13.4℄ �óíêöèè f(x): 2x0 = a. Ñëåäîâàòåëüíî,

a = 2. Äëÿ íàõîæäåíèÿ b ïðèðàâíÿåì â òî÷êå x0 = 1 ëåâûé è ïðà-âûé ïðåäåë [1, îïðåäåëåíèÿ 6.6 è 6.7℄ �óíêöèè f(x): x2
0 = 2x0 + b.Ïîäñòàâëÿÿ çíà÷åíèå x0 = 1 è íàõîäèì b = −1. Ñëåäîâàòåëüíî,

f(x) =

{
x2, x ≤ 1
2x− 1, x > 1

, (ðèñ. 24)

x

y

1

1

2y=x

y=2x−1

M  (x  ;y  )0 0 0

�èñ. 24. Ê ïðèìåðó 0.10.2. y = 2x3 − 4x2 + 2x− 8, [1, òåîðåìà 20.4℄� å ø å í è å: Íàéäåì ïðîèçâîäíóþ:
y′ = 6x2 − 8x+ 2 = 2(3x2 − 4x+ 1) = 2(x− 1)(3x− 1)Ôóíêöèÿ âîçðàñòàåò ïðè x ∈ (−∞, 1/3)∪ (1,∞) è óáûâàåò ïðè

x ∈ (1/3, 1), x = 1
3
� òî÷êà ëîêàëüíîãî ìàêñèìóìà, x = 1 � òî÷êàëîêàëüíîãî ìèíèìóìà, ymax (23) = −208

27
ymin(1) = −8.
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+ − +1/3y’

y
1�èñ. 25. Ê ïðèìåðó 0.20.3. y = x4 − 6x3 + 12x2 + 5x− 1, [1, òåîðåìà 21.5℄.� å ø å í è å: Íàéäåì ïåðâóþ è âòîðóþ ïðîèçâîäíûå �óíêöèè

y′ = 4x3 − 18x2 + 24x+ 5
y′′ = 12x2 − 36x+ 24Ïðèðàâíèâàåì âòîðóþ ïðîèçâîäíóþ íóëþ è èç ðåøåíèÿ êâàäðàò-íîãî óðàâíåíèÿ íàõîäèì x1 = 1, x2 = 2. Â ýòèõ òî÷êàõ âòîðàÿ ïðîèç-âîäíàÿ ìåíÿåò çíàê è, ñëåäîâàòåëüíî, îíè ÿâëÿþòñÿ òî÷êàìè ïåðåãèáà,

y(1) = 11, y(2) = 25.0.4. y = x2+5x−6
x+4

.� å ø å í è å: Âåðòèêàëüíàÿ àñèìïòîòà [1, îïðåäåëåíèå 22.1℄:
x = −4, y(−4− 0) = +∞, y(−4 + 0) = −∞.Íàêëîííàÿ àñèìïòîòà [1, òåîðåìà 22.2℄:

k = lim
x→∞

(
x2+5x−6
x(x+4)

)
= 1,

b = lim
x→∞

(
x2+5x−6
(x+4)

− x
)
= lim

x→∞
x−6
x+4

= 1.
y = x+ 1 - íàêëîííàÿ àñèìïòîòà ïðè x → ∞.0.5. y = x3 − 4x+ 2.� å ø å í è å: Ôóíêöèÿ îïðåäåëåíà è äè��åðåíöèðóåìà íà âñåé÷èñëîâîé îñè. Íàõîäèì ïðîèçâîäíóþ y′ = 3x2 − 4. Ïðèðàâíèâàåìïðîèçâîäíóþ ê íóëþ è íàõîäèì ñòàöèîíàðíûå òî÷êè: x1 = − 2√

3
≈

≈ −1, 15, x2 =
2√
3

≈ 1, 15, (ðèñ. 26). ymax = y

(
− 2√

3

)
≈ 5, 08,

ymin = y

(
2√
3

)
≈

≈ −1, 08. Ñòðîèì ãðà�èê.
3
2__

3
_ __2

+-+ -

�èñ. 26. Ê ïðèìåðó 0.5
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2

5

x

y

−2 −1�èñ. 27. �ðà�èê �óíêöèè y = x3 − 4x+ 2Îáîçíà÷èì òî÷êè ïåðåñå÷åíèÿ ãðà�èêà ñ îñüþ x ñîîòâåòñòâåííî x1,
x2 è x3, ïðè ýòîì x1 < −1, 15, x2 ∈ (0; 1, 15) è x3 > 1, 15. âûáèðàÿ òî÷êèíà êàæäîì èç èíòåðâàëîâ, óìåíüøèì èõ äî çíà÷åíèé: x1 ∈ (−3;−2),
x2 ∈ (0; 1) è x3 ∈ (1; 2). Íàéäåì ïî ìåòîäó Íüþòîíà [1, (23.6)℄ êîðåíü
x1 ∈ (−3;−2). Èòàê f(x) = x3 − 4x + 2, f ′(x) = 3x2 − 4, f ′′(x) = 6xÎïðåäåëèì çíà÷åíèÿ f(x), f ′(x) è f ′′(x) â òî÷êàõ x = −3 è x = −2 :
f(−3) = −13, f ′(−3) = 23, f ′′(−3) = −18, f(−2) = −2, f ′(−2) =
= −12, f ′′(−2) = 8. Çà íà÷àëüíîå ïðèáëèæåíèå âîçüì¼ì ξ0 = −3,òîãäà ïîñëåäîâàòåëüíî îïðåäåëÿåì:

ξ1 = −3− 13

23
= −2, 4348,

ξ2 = −2, 4348− (−2, 4348)3 + 4 · 2, 4348 + 2

3 · (−2, 4348)2 − 4
= −2, 2415,

ξ3 = −2, 2415− (−2, 2415)3 + 4 · 2, 2415 + 2

3 · (−2, 2415)2 − 4
= −2, 2151.Îöåíèì òî÷íîñòü: |ξ3 − x1| 6

18

2 · 8(2, 2415− 2, 2151)2 < 10−3. Ñëå-äîâàòåëüíî ñ òî÷íîñòüþ äî 10−3 êîðåíü: x1 = −2, 215. Ïðèìåíÿÿ ìåòîäïîëîâèííîãî äåëåíèÿ [1, ï.23.4℄ óòî÷íèì êîðåíü x2 ∈ (0; 1). f(0) = 2 > 0,
f(1) = −1 < 0, îáîçíà÷èì ïðèáëèæ¼ííîå çíà÷åíèå êîðíÿ ξ1 = 0, 5,
f(0, 5) = 0, 125 > 0, ñëåäîâàòåëüíî ξ2 ∈ (0, 5; 1, 0). Ñëåäóþùåå ïðèáëè-æåíèå ïîëîæèì ξ2 = 0, 75, f(0, 75) = 0, 753 − 3 + 2 < 0 ñëåäîâàòåëüíî
ξ3 ∈ (0, 5; 0, 75). Äàëåå ξ3 = 0, 625, f(0, 625) = 0, 6253− 2, 5+2 < 0, ñëå-äîâàòåëüíî ξ4 ∈ (0, 5; 0, 625). ξ4 = 0, 5625. Îøèáêà â îïðåäåëåíèè ξ4 íåïðåâûøàåò 1/16 = 0, 0625. Èòàê x2 ≈ 0, 5625. Àíàëîãè÷íî óòî÷íÿåòñÿêîðåíü x3.



178 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå0.6. y =
x3

(x+ 1)2
, [1, ï.22.2℄.� å ø å í è å: Îáëàñòü îïðåäåëåíèÿ �óíêöèè D(y) = (−∞;−1) ∪

(−1;∞).Ôóíêöèÿ îáùåãî âèäà, íåïåðèîäè÷åñêàÿ, òî÷êà ðàçðûâà x = −1,âåðòèêàëüíàÿ àñèìïòîòà x = −1, y(−1− 0) = −∞, y(−1 + 0) = −∞.Òî÷êè ïåðåñå÷åíèÿ ñ îñÿìè: y(0) = 0.Íàêëîííûå àñèìïòîòû:
k = lim

x→∞

y

x
= lim

x→∞

x3

x(x+ 1)2
= 1,

b = lim
x→∞

(y − kx) = lim
x→∞

(
x3

(x+ 1)2
− x

)
= lim

x→∞

−2x2 − x

(x+ 1)2
= −2.

y = x− 2 � íàêëîííàÿ àñèìïòîòà ïðè x → ±∞.Íàéäåì ïðîèçâîäíóþ:
y′ =

(
x3

(x+ 1)2

)′
=

3x2(x+ 1)2 − 2(x+ 1)x3

(x+ 1)4
=

x2(x+ 3)

(x+ 1)3
.

+ ++--

-3 -1 0�èñ. 28. Ê ïðèìåðó 0.6Ôóíêöèÿ âîçðàñòàåò ïðè x ∈ (−∞;−3) ∪ (−1; +∞) è óáûâàåò ïðè
x ∈ (−3;−1). x = −3 � òî÷êà ìàêñèìóìà, ymax = −27

4
, (ðèñ. 28).Íàéäåì âòîðóþ ïðîèçâîäíóþ

y′′ =

(
x2(x+ 3)

(x+ 1)3

)′
=

6x

(x+ 1)4

+-

-1 0

-�èñ. 29. Ê ïðèìåðó 0.6�ðà�èê âûïóêëûé ïðè x ∈ (−∞;−1) ∪ (−1; 0), ãðà�èê âîãíóòûéïðè x ∈ (0; +∞), x = 0 � òî÷êà ïåðåãèáà ãðà�èêà, ðèñ. 29, y(0) = 0,ðèñ. 30.
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0 5−5 10−10

5

−5

−10

y

x

y=x−2�èñ. 30. �ðà�èê �óíêöèè y = x3

(x+1)20.7. y =
9− x2

√
9x2 − 1

, [1, ï.22.2℄.� å ø å í è å: Îáëàñòü îïðåäåëåíèÿ �óíêöèè D(y) = (−∞;−1/3)∪
(1/3;∞).Ôóíêöèÿ ÷¼òíàÿ, íåïåðèîäè÷åñêàÿ, òî÷êè ðàçðûâà x = −1/3, è
x = 1/3, âåðòèêàëüíûå àñèìïòîòû x = −1/3, y(−1/3) = +∞, x = 1

3
,

y(1/3) = +∞.Òî÷êè ïåðåñå÷åíèÿ ñ îñÿìè: y(−3) = 0, y(3) = 0.Íàêëîííûå àñèìïòîòû:
k = lim

x→+∞

9− x2

x
√
9x2 − 1

= −1

3
,

b = lim
x→+∞

(
9− x2

√
9x2 − 1

+
x

3

)
= lim

x→+∞

27− 3x2 + x
√
9x2 − 1

3
√
9x2 − 1

= 0.
y = −x/3 � íàêëîííàÿ àñèìïòîòà ïðè x → +∞, òàê êàê �óíêöèÿ÷¼òíàÿ, òî y = x/3 � íàêëîííàÿ àñèìïòîòà ïðè x → −∞.Íàéäåì ïðîèçâîäíóþ:
y′ =

(
9− x2

√
9x2 − 1

)′
=

−2
√
9x2 − 1− (9− x2)

18x

2
√
9x2 − 1

9x2 − 1
= − x(9x2 + 79)√

(9x2 − 1)3
.

-+ -

0�èñ. 31. Ê ïðèìåðó 0.7



180 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêåÔóíêöèÿ âîçðàñòàåò ïðè x ∈ (−∞;−1/3) è óáûâàåò ïðè x ∈ (1/3; +∞),ýêñòðåìóìîâ íåò. (ðèñ. 31)Íàéäåì âòîðóþ ïðîèçâîäíóþ
y′′ =

(
− x(9x2 + 79)√

(9x2 − 1)3

)′

=
1449x2 + 79√
(9x2 − 1)5

> 0.�ðà�èê âîãíóòûé ïðè x ∈ (−∞;−1/3)∪ (1/3; +∞), òî÷åê ïåðåãèáàíåò. (ðèñ. 32)
−x__
3

__x
3

5−5 10−10

2

−2

4

−4

0
1/3−1/3

y=

y=

x

y

�èñ. 32. �ðà�èê �óíêöèè y = 9−x2√
9x2−10.8. y = 2x− 3

3
√
2x2, [1, ï.22.2℄.� å ø å í è å: Ôóíêöèÿ îïðåäåëåíà è íåïðåðûâíà äëÿ âñåõ çíà÷åíèé x.Ôóíêöèÿ îáùåãî âèäà, íåïåðèîäè÷åñêàÿ, âåðòèêàëüíûõ àñèìïòîòíåò.Òî÷êè ïåðåñå÷åíèÿ ñ îñÿìè: 2x − 3

3
√
2x2 = 0, 0, 8x3 − 27x2 = 0,

x1 = x2 = 0, x3 =
27

8
.Íàêëîííûå àñèìïòîòû:

k = lim
x→∞

y

x
= lim

x→∞

2x− 3
3
√
x2

x
= 2,

b = lim
x→∞

(y − kx) = lim
x→∞

(2x − 3
3
√
x2 − 2x) = lim

x→∞
(−3

3
√
x2) = −∞.Òàê êàê äëÿ b íå ñóùåñòâóåò êîíå÷íîãî ïðåäåëà, òî ãðà�èê �óíêöèèíàêëîííûõ àñèìïòîò íå èìååò.



Èññëåäîâàíèå �óíêöèé ñ ïîìîùüþ ïðîèçâîäíûõ 181Íàéäåì ïðîèçâîäíóþ:
y′ = (2x− 3

3
√
2x2)′ = 2− 2

3
√
x
, 2− 2

3
√
x
= 0, 2( 3

√
x− 1)
3
√
x

= 0.
+-+ -

0 1�èñ. 33. Ê ïðèìåðó 0.8Ôóíêöèÿ âîçðàñòàåò ïðè x ∈ (−∞; 0) ∪ (1; +∞) è óáûâàåò ïðè
x ∈ (0; 1), ðèñ. 33. x = 0 � òî÷êà ìàêñèìóìà, ymax = 0, x = 1 �òî÷êà ìèíèìóìà, ymin = −1. Òàê êàê ïðè x → 0 y′ → ∞, òî â íà÷àëåêîîðäèíàò ãðà�èê èìååò âåðòèêàëüíóþ êàñàòåëüíóþ.Íàéäåì âòîðóþ ïðîèçâîäíóþ y′′ =

(
2− 2

3
√
x

)′
=

2

3x
4
3

.
-+ -

0

+�èñ. 34. Ê ïðèìåðó 0.8�ðà�èê âîãíóòûé ïðè x ∈ (−∞; 0) ∪ (0; +∞), òî÷åê ïåðåãèáà íåò.(ðèñ. 34)
0 5−5 10

−10

−20

y

x

�èñ. 35. �ðà�èê �óíêöèè y = 2x− 3
3
√
2x2



182 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå0.9. y = (1− 2x)e2x−1, [1, ï.22.2℄.� å ø å í è å: Îáëàñòü îïðåäåëåíèÿ �óíêöèè D(y) = (−∞; +∞).Ôóíêöèÿ îáùåãî âèäà, íåïåðèîäè÷åñêàÿ, òî÷åê ðàçðûâà íåò, âåð-òèêàëüíûõ àñèìïòîò íåò.Òî÷êè ïåðåñå÷åíèÿ ñ îñÿìè: y(0) = e−1 ≈ 0, 368, y(1/2) = 0.Íàêëîííûå àñèìïòîòû: k = lim
x→+∞

y

x
= lim

x→+∞

(1− 2x)e2x−1

x
= ∞,

k = lim
x→−∞

(1− 2x)e2x−1

x
= 0,

b = lim
x→−∞

(y − kx) = lim
x→−∞

((1− 2x)e2x−1) = 0.
y = 0 � ãîðèçîíòàëüíàÿ àñèìïòîòà ïðè x → −∞.Íàéäåì ïðîèçâîäíóþ: y′ = ((1− 2x)e2x−1)′ = −4xe2x−1.

-+ -

0�èñ. 36. Ê ïðèìåðó 0.9Ôóíêöèÿ âîçðàñòàåò ïðè x ∈ (−∞; 0) è óáûâàåò ïðè x ∈ (0; +∞)(ðèñ. 36). x = 0 � òî÷êà ìàêñèìóìà, ymax = e−1 ≈ 0, 368.Íàéäåì âòîðóþ ïðîèçâîäíóþ y′′ = (−4xe2x−1)′ = −4e2x−1(2x+1).
1_ __
2

-+ -

�èñ. 37. Ê ïðèìåðó 0.9�ðà�èê âîãíóòûé ïðè x ∈ (−∞;−1/2), ãðà�èê âûïóêëûé ïðè
x ∈ (−1/2; +∞), ðèñ. 37, x = −1/2 � òî÷êà ïåðåãèáà ãðà�èêà,
y(−1/2) = 2e−2 ≈ 0, 271 (ðèñ. 38).0.10. y =

ex

x
, [1, ï.22.2℄.� å ø å í è å: Îáëàñòü îïðåäåëåíèÿ �óíêöèè

D(y) = (−∞; 0) ∪ (0;∞).Ôóíêöèÿ îáùåãî âèäà, íåïåðèîäè÷åñêàÿ, òî÷êà ðàçðûâà x = 0, âåð-òèêàëüíàÿ àñèìïòîòà x = 0, y(0− 0) = −∞, y(0 + 0) = +∞.Òî÷åê ïåðåñå÷åíèÿ ñ îñÿìè íåò.Íàêëîííûå àñèìïòîòû:



Èññëåäîâàíèå �óíêöèé ñ ïîìîùüþ ïðîèçâîäíûõ 183
−5 0

−2

y

x

�èñ. 38. �ðà�èê �óíêöèè y = (1− 2x)e2x−1

k = lim
x→+∞

ex

x2
= ∞,

k = lim
x→−∞

ex

x2
= 0,

b = lim
x→−∞

(
ex

x

)
= 0.

y = 0 � ãîðèçîíòàëüíàÿ àñèìïòîòà ïðè x → −∞.Íàéäåì ïðîèçâîäíóþ:
y′ = (

ex

x
)′ = ex

(
x− 1

x2

).
+--

0 1

-

�èñ. 39. Ê ïðèìåðó 0.10Ôóíêöèÿ óáûâàåò ïðè x ∈ (−∞; 0) ∪ (0; 1) è âîçðàñòàåò ïðè
x ∈ (1; +∞) (ðèñ. 39). x = 1 � òî÷êà ìèíèìóìà, ymin = e = 2, 718.Íàéäåì âòîðóþ ïðîèçâîäíóþ

y′′ =

(
ex
(
x− 1

x2

))′
= ex

x2 − 2x+ 2

x3
.

-

0

- +�èñ. 40. Ê ïðèìåðó 0.10�ðà�èê âûïóêëûé ïðè x ∈ (−∞; 0), ãðà�èê âîãíóòûé ïðè
x ∈ (0; +∞), ðèñ. 40, òî÷åê ïåðåãèáà íåò (ðèñ.41).
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0

10
y

x−5 5�èñ. 41. �ðà�èê �óíêöèè ex

x0.11. y = 1− ln
x+ 1

x− 2
, [1, ï.22.2℄.� å ø å í è å: Îáëàñòü îïðåäåëåíèÿ �óíêöèè D(y) = (−∞;−1) ∪

∪ (2;∞).Ôóíêöèÿ îáùåãî âèäà, íåïåðèîäè÷åñêàÿ. Òî÷êè ïåðåñå÷åíèÿ ñ îñÿ-ìè: x =
2e+ 1

e− 1
≈ 3, 75Âåðòèêàëüíûå àñèìïòîòû x = −1, y(−1−0) = ∞, x = 2, y(2+0) =

= −∞.Íàêëîííûå àñèìïòîòû:
k = lim

x→∞

y

x
= lim

x→∞

(
1

x
−

ln x+1
x−2

x

)
= 0,

b = lim
x→∞

(y − kx) = lim
x→∞

(
1− ln

x+ 1

x− 2

)
= 1.

y = 1 � ãîðèçîíòàëüíàÿ àñèìïòîòà ïðè x → ∞.
k = lim

x→−∞

y

x
= lim

x→−∞

(
1

x
−

ln x+1
x−2

x

)
= 0,

b = lim
x→−∞

(y − kx) = lim
x→−∞

(
1− ln

x+ 1

x− 2

)
= 1.

y = 1 � ãîðèçîíòàëüíàÿ àñèìïòîòà ïðè x → −∞.Íàéäåì ïðîèçâîäíóþ �óíêöèè:
y′ =

(
1− ln

x+ 1

x− 2

)′
=

3

(x+ 1)(x− 2)
.Ôóíêöèÿ âîçðàñòàåò ïðè âñåõ x èç îáëàñòè äîïóñòèìûõ çíà÷åíèé.
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y′′ =

(
3

(x+ 1)(x− 2)

)′
= − 3(2x− 1)

(x+ 1)2(x− 2)2
.�ðà�èê âîãíóòûé ïðè x ∈ (−∞;−1), ãðà�èê âûïóêëûé ïðè

x ∈ (2; +∞), òî÷åê ïåðåãèáà ãðà�èêà íåò.
−1−2−3 1 2 3 4−4

2

3

4

−1

−2

x

y

�èñ. 42. �ðà�èê �óíêöèè y = 1− ln x+1
x−20.12. y =

x

2
+ arcctg x, [1, ï.22.2℄.� å ø å í è å: Ôóíêöèÿ îïðåäåëåíà è äè��åðåíöèðóåìà íà âñåé÷èñëîâîé îñè. Ôóíêöèÿ îáùåãî âèäà, íåïåðèîäè÷åñêàÿ. Òî÷êè ïåðåñå-÷åíèÿ ñ îñÿìè: y(0) = π.Íàêëîííûå àñèìïòîòû:
k = lim

x→∞

y

x
= lim

x→∞

(
1

2
+

2 arcctgx

x

)
=

1

2
,

b = lim
x→∞

(y − kx) = lim
x→∞

(x
2
+ 2 arctgx− x

2

)
= 0.

y =
x

2
� íàêëîííàÿ àñèìïòîòà ïðè x → ∞.

k = lim
x→−∞

y

x
= lim

x→−∞

(
1

2
+

2 arcctgx

x

)
=

1

2
,

b = lim
x→−∞

(y − kx) = lim
x→−∞

(x
2
+ 2 arctgx− x

2

)
= 2π.

y =
x

2
+ 2π � íàêëîííàÿ àñèìïòîòà ïðè x → −∞.Íàéäåì ïðîèçâîäíóþ:

y′ =
(x
2
+ 2 arctgx

)′
=

1

2
− 2

x2 + 1
=

x2 − 3

2(x2 + 1)
.
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√
3)∪(

√
3; +∞) è óáûâàåò ïðè

x ∈ (−
√
3;
√
3).

x = −
√
3 � òî÷êà ìàêñèìóìà, ymax = −

√
3
2
+ 2 arcctg(−

√
3) =

= −−
√
3

2
+ 5π

3
≈ 4, 37.

x =
√
3 � òî÷êà ìèíèìóìà, ymin =

√
3
2

+ 2 arcctg(
√
3) =

√
3
2

+ π
3
≈

≈ 1, 91.Íàéäåì âòîðóþ ïðîèçâîäíóþ:
y′′ =

(
x2 − 3

2(x2 + 1)

)′
=

4x

(x2 + 1)2
.�ðà�èê âûïóêëûé ïðè x ∈ (−∞; 0), ãðà�èê âîãíóòûé ïðè x ∈ (0; +∞),

x = 0 � òî÷êà ïåðåãèáà ãðà�èêà, y(0) = π.
x

2

3

4

−1

−2

y

−10 10

1

�èñ. 43. �ðà�èê �óíêöèè y = π
2 + arctg x0.13. Íàéòè êðàò÷àéøåå ðàññòîÿíèå ìåæäó ïàðàáîëîé y = x2 èïðÿìîé y = 4x

3
− 2, [1, ï.22.3℄.� å ø å í è å: Íà ïàðàáîëå âîçüì¼ì òî÷êó M è ïðîâåäåì ïðÿìóþ

MN ïàðàëëåëüíî îñè Ox äî ïåðåñå÷åíèÿ ñ ïðÿìîé y = 4x
3
−2 (ðèñ. 44).�àññòîÿíèå ìåæäó òî÷êàìè M è N ðàâíî |MN | = x0 − x. Èç ðà-âåíñòâà y0 = 4x

3
− 2 íàõîäèì x0 = 3(y0+2)

4
, à òàê êàê y = y0 = x2, òî

x0 = 3(x2+2)
4

. Ñëåäîâàòåëüíî, |MN | = 3(x2+2)
4

− x = (3x2−4x+6)
4

. Îáîçíà-÷èì ýòî ðàññòîÿíèå δ(x) = (3x2−4x+6)
4

. Íàéäåì ïðîèçâîäíóþ δ′(x) =

= 6x−4
4
. Ïðè x = 2/3 èìååì ìèíèìóì, δ(2/3) = 7/6. Îïóñòèì èç òî÷-êè M ïåðïåíäèêóëÿð íà ïðÿìóþ 4x

3
− 2. Èñêîìîå ðàññòîÿíèå |MA| =

= |MN | sinα, sinα íàéäåì èç òðåóãîëüíèêà PQC: sinα = 4/5. Îêîí-÷àòåëüíî èìååì |MA| = 14/15 (ðèñ.45).
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M(x,y)y=yo

x

y

P

C
−2

3/2

Q

A

a

a

N(x   ,y   )o o

�èñ. 44. Ê ïðèìåðó 0.13

x

y

P

M

2/3 3/2
A

�èñ. 45. Ê ïðèìåðó 0.13



188 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêåÂàðèàíòû çàäàíèéÂàðèàíò 11.1. f(x) =

{
x2 + 3x, x ≤ x0

ax + b, x > x0
, x0 = 21.2. y = 2x3 − 7x2 + 4x− 81.3. y = 3x4 − 32x3 + 30x2 + x− 111.4. y =

2x2 + 3

x2 + 5x− 61.5. y = x3 − 12x+ 21.6. y =
2 · x2 − x+ 1

x− 11.7. y =
9− 10 · x2

√
4 · x2 − 1

1.8. y = 3
√

x2 · (x+ 3)1.9. y = (x− 2) · e3−x1.10. y =
e1−x

1− x1.11. y = ln

(
x

x− 1

)
− 21.12. y = x + arctg x1.13. f1(x) = x2, f2(x) = 3x− 4Âàðèàíò 22.1. f(x) =

{
−x2 + 4x, x ≤ x0

ax + b, x > x0
, x0 = −12.2. y = 4x3 − 9x2 + 6x− 22.3. y = 3x4 − 14x3 + 12x2 + 2x− 52.4. y =

x3 + 3

x2 + x2.5. y = x3 − 27x+ 32.6. y =
2− 4 · x2

1− 4 · x2

2.7. y =
x2 + 1√
4 · x2 − 32.8. y = 3

√
x3 − 3x)2.9. y =

1

3
· (x− 1) · e3x+1



Èññëåäîâàíèå �óíêöèé ñ ïîìîùüþ ïðîèçâîäíûõ 1892.10. y =
ex−1

x− 1
2.11. y = ln

(
2x

x− 1

)

2.12. y = x + arcctg x2.13. f1(x) = x2 + 2x, f2(x) = 4x− 5Âàðèàíò 33.1. f(x) =

{
2x2 + 1, x ≤ x0

ax + b, x > x0
, x0 = 13.2. y = x3 + 6x2 + 9x− 23.3. y = x4 + 3x3 + 3x2 + 2x− 13.4. y =

2x3 + 3

x2 + 53.5. y = 2x3 − 3x2 − 12x+ 13.6. y =
x2 − x− 6

x− 23.7. y =
2− x2

√
9 · x2 − 4

3.8. y = 3
√

8x(x+ 2) + 2)3.9. y = (3− x)ex−23.10. y =
e1−x

x− 13.11. y = ln

(
x

x− 1

)
+ 23.12. y = x− arctg x3.13. f1(x) = x2, f2(x) = 3x− 3Âàðèàíò 44.1. f(x) =

{
x2 + 2x− 1, x ≤ x0

ax + b, x > x0
, x0 = −14.2. y = 8x3 + 27x2 + 12x− 124.3. y = x4 + 8x3 + 18x2 + x− 154.4. y =

x2 + 3

x+ 14.5. y = 2x3 + 9x2 − 21

4.6. y =
2x2 + x+ 1

x− 14.7. y =
x2 − 3√
3 · x2 − 2



190 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå4.8. y =
3
√
1− x34.9. y =

1

2
(x− 1)e2x−1

4.10. y =
e1−x

2− x4.11. y = 3 ln

(
x

x− 1

)

4.12. y = x− arcctg x4.13. f1(x) = x2, f2(x) = 2x− 4Âàðèàíò 55.1. f(x) =

{
−x2 + x, x ≤ x0

ax + b, x > x0
, x0 = 25.2. y = 8x3 + 33x2 + 36x− 55.3. y = 2x4 + 9x3 + 6x2 + 2x− 95.4. y =

5x2 + 3

x2 + x− 65.5. y = 2x3 + 9x2 − 105.6. y =
x3

x2 − 45.7. y =
x2 + 16√
9 · x2 − 8

5.8. y = x ·
√
1− x5.9. y = (2− x)e3−x5.10. y =

e2−x

x− 25.11. y = ln

(
3x

x− 1

)

5.12. y = −x + arctg x5.13. f1(x) = x2 + 1, f2(x) = 2x− 1Âàðèàíò 66.1. f(x) =

{
x2 + 3x, x ≤ x0

ax + b, x > x0
, x0 = −26.2. y = x3 − 8x2 + 5x− 56.3. y = 2x4 + 11x3 + 18x2 + 2x− 3
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4x3 + 3

x2 + 16.5. y = x3 − 12x− 56.6. y =
x4

(x+ 1)36.7. y =
2x2 − 1√
x2 − 2

6.8. y = 3
√

x · (x2 − 3)6.9. y =
1

3
(1− x)e3x+16.10. y =
ex−2

2− x6.11. y = ln

(
2x

x− 1

)
− 16.12. y = −x + arcctg x6.13. f1(x) = 2x2, f2(x) = 2x− 1Âàðèàíò 77.1. f(x) =

{
2− x2, x ≤ x0

ax + b, x > x0
, x0 = 27.2. y = 2x3 − 7x2 + 4x+ 227.3. y = 3x4 − 32x3 + 30x2 + 9x− 77.4. y =

3x2 + 3

x2 + 5x7.5. y = 2x3 + 9x2 − 47.6. y =
x3 + 4

x27.7. y =
3x2 − 10√
4x2 − 1

7.8. y = 3
√

(x2 − 1)27.9. y = (1− x)e2x+17.10. y =
e3−x

3− x7.11. y = ln

(
3x

x− 1

)
+ 17.12. y = 2x+ arctgx7.13. f1(x) = x2 + 2x, f2(x) = 2x− 4Âàðèàíò 88.1. f(x) =

{
−x2 + 5x, x ≤ x0

ax + b, x > x0
, x0 = −18.2. y = 4x3 − 9x2 + 6x+ 9



192 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå8.3. y = 3x4 − 14x3 + 12x2 + 10x− 78.4. y =
x2 + 3x+ 1

x + 48.5. y = x3 − 12x+ 68.6. y =
x2

x− 18.7. y =
2x2 − 9√
x2 − 1

8.8. y = (x+ 1)
√
−3x8.9. y = (x+ 2)e1−x8.10. y =

e1−x

3− x8.11. y = 2− ln

(
x

x− 1

)

8.12. y = 2x+ arcctg(x)8.13. f1(x) = x2, f2(x) = 2x− 2Âàðèàíò 99.1. f(x) =

{
1− x− x2, x ≤ x0

ax + b, x > x0
, x0 = 19.2. y = 4x3 + 3x2 − 6x− 89.3. y = x4 + 5x3 + 6x2 + x− 119.4. y =

5x2 + 2x+ 1

x− 19.5. y = 2x3 − 6x2 + 59.6. y =
x2 − 3

x+ 29.7. y =
−x2 − 8√
x2 − 4

9.8. y =
3
√
1− x29.9. y = (1− x)e2x+19.10. y =
ex−1

2− x9.11. y = 2− ln

(
3x

x− 1

)

9.12. y = 2x− arctgx9.13. f1(x) = x2 + 2x, f2(x) = 2x− 3
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{
x2 + x+ 2, x ≤ x0

ax+ b, x > x0
, x0 = 310.2. y = 4x3 + 15x2 + 12x− 210.3. y = x4 + x3 − 3x2 + 52x− 510.4. y =

2x3 + 4x2

x2 + x10.5. y = x3 − 3x2 − 24x− 810.6. y =
x2 + 4

x2 − 410.7. y =
10x2 − 9√
4x2 − 1

10.8. y = x ·
√
1− x210.9. y = (x− 3)e2−x10.10. y =

ex−3

x− 310.11. y = 1− ln

(
2x

x− 1

)10.12. y = 2x+ arcctg x10.13. f1(x) = x2, f2(x) = 5x− 7Âàðèàíò 1111.1. f(x) =

{
x2 − 5x, x ≤ x0

ax+ b, x > x0
, x0 = 211.2. y = 2x3 − 7x2 + 4x− 411.3. y = 3x4 − 32x3 + 30x2 + 7x− 211.4. y =

3x2 + 1

x2 + 5x− 611.5. y = x3 − 3x2 − 24x+ 811.6. y =
(x− 1)2

x2 + 111.7. y =
x2 − 3√
4x2 − 3

11.8. y = 3
√
x2 · (x+ 2)11.9. y =

1

3
(x+ 2)e3−x11.10. y =
e−x

1− x11.11. y = ln

(
x+ 1

x− 1

)
− 111.12. y = x+ 2 arctg x



194 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå11.13. f1(x) = x2 + 1, f2(x) = 2x− 4Âàðèàíò 1212.1. f(x) =

{
−x2 + 4x, x ≤ x0

ax+ b, x > x0
, x0 = −112.2. y = 4x3 − 9x2 + 6x− 412.3. y = 3x4 − 14x3 + 12x2 + 21x− 512.4. y =

4x3 + 3

x2 + x12.5. y = x3 + 3x2 − 9x− 1012.6. y =
x2 + 2x+ 4

x+ 212.7. y =
x2 − 5√
9x2 − 8

12.8. y = (x− 3) ·
√
x12.9. y = (4− x)ex−312.10. y =

ex

x− 112.11. y = ln

(
x− 1

x+ 1

)
+ 112.12. y = x+ 2 arcctg x12.13. f1(x) = x2 − 2x, f2(x) = x− 5Âàðèàíò 1313.1. f(x) =

{
2x2 − 1, x ≤ x0

ax+ b, x > x0
, x0 = 113.2. y = x3 + 6x2 + 9x− 213.3. y = x4 + 3x3 + 3x2 + 5x− 613.4. y =

2x3 + x+ 3

x2 + 313.5. y = x3 + 6x2 − 15x− 1013.6. y =
x2 − 2x

x− 113.7. y =
−x2 − 3√
4x2 − 3

13.8. y = 3
√
(x+ 2)2 − 113.9. y = (3x+ 1)e1−3x13.10. y = xe1/x13.11. y = 2 ln

(
x− 1

x+ 1

)



Èññëåäîâàíèå �óíêöèé ñ ïîìîùüþ ïðîèçâîäíûõ 19513.12. y = x+ arctg(2x)13.13. f1(x) = x2 + 1, f2(x) = 3x− 2Âàðèàíò 1414.1. f(x) =

{
x2 + x− 1, x ≤ x0

ax+ b, x > x0
, x0 = 114.2. y = 8x3 + 27x2 + 12x− 114.3. y = x4 + 8x3 + 18x2 + 3x− 114.4. y =

4x2 + 3

x+ 414.5. y = x3 − 3x2 − 9x+ 414.6. y =
x3 + 1

x214.7. y =
2x2 − 7√
3x2 − 2

14.8. y =
3
√
x2 − x14.9. y = (2x+ 1)e1−x14.10. y = (x− 1)e

1
x−114.11. y = ln

(
x− 1

x− 2

)

14.12. y = x+ arcctg(2x)14.13. f1(x) = x2 − 1, f2(x) = x− 2Âàðèàíò 1515.1. f(x) =

{
−x2 + x, x ≤ x0

ax+ b, x > x0
, x0 = 215.2. y = 8x3 + 33x2 + 36x− 515.3. y = 2x4 + 9x3 + 6x2 + 4x− 2315.4. y =

3x2 + 2

x2 + x− 615.5. y = x3 − 6x2 − 15x+ 515.6. y =
1

x2 · (x− 1)15.7. y =
x2 − 1√
4x2 − 3

15.8. y = 3
√
x2 · (x− 2)215.9. y = (1− 2x)ex+215.10. y = (1− x)e

1
x−115.11. y = ln

(
x− 1

x− 2

)
+ 2



196 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå15.12. y = x− arctg(2x)15.13. f1(x) = x2 + x, f2(x) = 2x− 1Âàðèàíò 1616.1. f(x) =

{
2x− x2, x ≤ x0

ax+ b, x > x0
, x0 = −216.2. y = x3 − 8x2 + 5x− 516.3. y = 2x4 + 11x3 + 18x2 + 25x− 316.4. y =

4x3 + 5x+ 3

x2 + 116.5. y = 2x3 − 7x2 + 4x+ 116.6. y =
x2

9x2 − 116.7. y =
x2 − 3√
x2 − 4

16.8. y = − 3
√
x3 − 3x+ 116.9. y = (4− x)ex−116.10. y = (x− 2)e

1
x−216.11. y = 2− ln

(
x− 1

x− 2

)

16.12. y = x− arcctg(2x)16.13. f1(x) = x2 − 1, f2(x) = 2x− 4Âàðèàíò 1717.1. f(x) =

{
2− x2, x ≤ x0

ax+ b, x > x0
, x0 = 217.2. y = 2x3 − 7x2 + 4x+ 200617.3. y = 3x4 − 32x3 + 30x2 + 5x− 717.4. y =

3x2 + 2x+ 3

x2 + x17.5. y = 2x3 + 7x2 + 4x− 317.6. y =
4x− 12

(x− 2)217.7. y =
1− x2

√
4x2 − 1

17.8. y = 2 + 3
√
x− 417.9. y = (1− 2x)e4x−117.10. y = (x− 2)e

1
2−x17.11. y = 2 ln

(
x− 1

x

)



Èññëåäîâàíèå �óíêöèé ñ ïîìîùüþ ïðîèçâîäíûõ 19717.12. y = −x+ arctg(2x)17.13. f1(x) = x2 + x, f2(x) = 3x− 2Âàðèàíò 1818.1. f(x) =

{
−x2 + 5x, x ≤ x0

ax+ b, x > x0
, x0 = −118.2. y = 4x3 − 9x2 + 6x+ 11118.3. y = 3x4 − 14x3 + 12x2 + 13x− 718.4. y =

3x2 + 3x+ 1

x+ 418.5. y = 2x3 − 7x2 + 4x+ 218.6. y =
2x− 1

(x− 2)218.7. y =
4− x2

√
x2 − 1

18.8. y = 3
√
x · (x− 1)18.9. y = (1− 3x)ex+118.10. y = (x− 1)e

1
1−x18.11. y = ln

(
x− 1

x

)
− 218.12. y = −x+ arcctg(2x)18.13. f1(x) = x2 − 1, f2(x) = 4x− 6Âàðèàíò 1919.1. f(x) =

{
1− 4x− x2, x ≤ x0

ax+ b, x > x0
, x0 = 119.2. y = 4x3 + 3x2 − 6x− 819.3. y = x4 + 5x3 + 6x2 + x− 1119.4. y =

5x2 + 3x+ 1

2x− 119.5. y = x3 + 5x2 + 3x− 119.6. y =
2x3

(x+ 1)2

19.7. y =
x2 + 1√
4x2 − 319.8. y =

3
√
x2 − 1619.9. y = (2x− 1)e2−x19.10. y = (1− x)e

1
1−x



198 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå19.11. y = 2− ln

(
x− 1

x

)

19.12. y =
x

2
+ arctg x19.13. f1(x) = 2x2 + 1, f2(x) = 2x− 1Âàðèàíò 2020.1. f(x) =

{
x2 + x+ 3, x ≤ x0

ax+ b, x > x0
, x0 = 320.2. y = 4x3 + 15x2 + 12x− 3320.3. y = x4 + x3 − 3x2 + 32x− 6620.4. y =

2x3 + x2

x2 + 320.5. y = x3 − 5x2 + 3x+ 220.6. y =
3x4 + 1

x320.7. y =
x2 + 2√
x2 − 2

20.8. y = 3
√
x · (1− x)20.9. y = (2x+ 5)e1−2x/520.10. y = (2− x)e

1
x−220.11. y = 2 ln

(
x+ 1

x− 1

)

20.12. y =
x

2
+ arcctg x20.13. f1(x) = x2 + 3x, f2(x) = x− 2Âàðèàíò 2121.1. f(x) =

{
x2 + 6x, x ≤ x0

ax+ b, x > x0
, x0 = −221.2. y = 2x3 − 7x2 + 4x− 5821.3. y = 3x4 − 32x3 + 30x2 + 5x− 1321.4. y =

3x2 + 2x

x2 + x− 621.5. y = 2x3 − 13x2 + 8x+ 20

21.6. y =
2x+ 1

x221.7. y =
8x2

√
x2 − 4



Èññëåäîâàíèå �óíêöèé ñ ïîìîùüþ ïðîèçâîäíûõ 19921.8. y =
3
√
x2 + 4x21.9. y = (x+ 4)e−1−x

21.10. y = (x− 2)e−1/x21.11. y = ln

(
3x

x+ 1

)
− 121.12. y =

x

2
− arctg x21.13. f1(x) = 2x2 + 1, f2(x) = 5x− 3Âàðèàíò 2222.1. f(x) =

{
−x2 + 4x, x ≤ x0

ax+ b, x > x0
, x0 = −122.2. y = 4x3 − 9x2 + 6x− 1722.3. y = 3x4 − 14x3 + 12x2 + 13x22.4. y =

9x3 + 3

x2 + x22.5. y = 2x3 + 13x2 + 8x− 2022.6. y =
x2

4x2 − 122.7. y =
−x2 − 1√
x2 − 4

22.8. y = 2 + 3
√

(x− 1)222.9. y = (x+ 3)e1−x22.10. y = (x− 1)e1/x22.11. y = ln

(
x+ 2

x+ 3

)

22.12. y =
x

2
− arcctg x22.13. f1(x) = x2 + 3x, f2(x) = 2x− 1Âàðèàíò 2323.1. f(x) =

{
2x2 + 1, x ≤ x0

ax+ b, x > x0
, x0 = −123.2. y = x3 + 6x2 + 9x− 223.3. y = x4 + 3x3 + 3x2 − 21



200 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå23.4. y =
x3 + 3

2x2 + 523.5. y = x3 − 8x2 + 5x+ 2023.6. y =
x2 + x

x2 + 123.7. y =
x2 + 1√
x2 − 1

23.8. y =
3
√
x2 − x23.9. y = (2− 3x)ex+123.10. y = (2− x)e−1/x23.11. y = 2− ln

(
x+ 2

x+ 3

)

23.12. y = x+ 3 arctg x23.13. f1(x) = 2x2 + 2x, f2(x) = x− 1Âàðèàíò 2424.1. f(x) =

{
x2 + x− 1, x ≤ x0

ax+ b, x > x0
, x0 = 124.2. y = 8x3 + 27x2 + 12x− 1224.3. y = x4 + 8x3 + 18x2 + 2x− 15524.4. y =

4x2 + 3

3x+ 124.5. y = x3 + 8x2 + 5x− 824.6. y =
3x− 2− x2

x224.7. y =
−x2 − 3√
x2 − 3

24.8. y = 3
√
x(x− 3)224.9. y = (3− 2x)ex+124.10. y = (1− x)e1/x24.11. y = 1− 2 ln

(
x+ 2

x+ 3

)

24.12. y = x+ 3 arcctg x24.13. f1(x) = 2x2 − 1, f2(x) = 4x− 5Âàðèàíò 2525.1. f(x) =

{
−x2 + x, x ≤ x0

ax+ b, x > x0
, x0 = −225.2. y = 8x3 + 33x2 + 36x− 5



Èññëåäîâàíèå �óíêöèé ñ ïîìîùüþ ïðîèçâîäíûõ 20125.3. y = 2x4 + 9x3 + 6x2 + 2x− 1925.4. y =
5x2 + x

x2 + x− 425.5. y = x3 − 4x2 − 3x+ 1025.6. y =
(x+ 1)2

x2 + 2x25.7. y =
4x2 − 3√
4x2 − 9

25.8. y = 2x− 3 · 3
√
x225.9. y = (1− x)e2−x25.10. y =

e1−x

x225.11. y = 3 ln

(
x− 2

x+ 2

)

25.12. y = −x

2
+ arctg x25.13. f1(x) = 2x2 + 2x, f2(x) = 2x− 4Âàðèàíò 2626.1. f(x) =

{
x− x2, x ≤ x0

ax+ b, x > x0
, x0 = −226.2. y = x3 − 8x2 + 5x− 526.3. y = 2x4 + 11x3 + 18x2 + 2x− 1326.4. y =

4x4 + 3x3

x3 + 126.5. y = x3 + 4x2 − 3x− 1026.6. y =
(1− x)3

1− 2x26.7. y =
−x2 − 3√
4x2 − 9

26.8. y = 6x− 9 · 3
√
(x− 1)226.9. y = (4− 3x)e3−x26.10. y = x · e 1

x226.11. y = 1− 3 ln

(
x− 2

x+ 2

)

26.12. y = −x

2
+ arcctg x26.13. f1(x) = x2 + 3x+ 2, f2(x) = 2x



202 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêåÂàðèàíò 2727.1. f(x) =

{
2− x2, x ≤ x0

ax+ b, x > x0
, x0 = 227.2. y = 2x3 − 7x2 + 4x+ 2227.3. y = 3x4 − 32x3 + 30x2 + 9x− 727.4. y =

3x2 + 2x

x2 + 5x27.5. y = x3 − 7x2 − 5x+ 1027.6. y =
x2 − 2x+ 2

1− x27.7. y =
3− x2

√
4x2 − 3

27.8. y = 1− 3
√

(x2 − 1)227.9. y = (4− 3x)ex+127.10. y =
e−

x2

2

x27.11. y = 3− ln

(
x− 2

x+ 2

)

27.12. y = x+ arctg
(x
2

)27.13. f1(x) = x2 + x− 2, f2(x) = x− 3Âàðèàíò 2828.1. f(x) =

{
−x2 + 5x, x ≤ x0

ax+ b, x > x0
, x0 = −128.2. y = 4x3 − 9x2 + 6x+ 928.3. y = 3x4 − 14x3 + 12x2 + 14x− 1728.4. y =

2x2 + 3x+ 1

x+ 428.5. y = x3 + 7x2 − 5x− 10

28.6. y =
2x2 − 6

x− 228.7. y =
−3− x2

√
4x2 − 128.8. y = 3 · 3

√
(x+ 4)2 − 2x− 828.9. y = (3x− 5)e2−x28.10. y = x · e 1
2x2



Èññëåäîâàíèå �óíêöèé ñ ïîìîùüþ ïðîèçâîäíûõ 20328.11. y = ln

(
x

2x− 1

)28.12. y = x+ arcctg
(x
2

)28.13. f1(x) = x2 + 3x+ 2, f2(x) = x− 1Âàðèàíò 2929.1. f(x) =

{
1− 5x− x2, x ≤ x0

ax+ b, x > x0
, x0 = 129.2. y = 4x3 + 3x2 − 6x− 829.3. y = x4 + 5x3 + 6x2 + 3x− 1129.4. y =

5x2 + 3x+ 1

2x− 129.5. y = 2x3 + 11x2 − 8x− 7

29.6. y =
x2 − 6x+ 4

3x− 229.7. y =
x2 − 9√
4x2 − 129.8. y = 8x− 16− 12 · 3

√
(x+ 4)229.9. y =

1

2
(x+ 1)e3−2x29.10. y =
ex

x2

29.11. y = 1− ln

(
x

2x− 1

)

29.12. y = x− arctg
(x
2

)29.13. f1(x) = x2 + x− 2, f2(x) = 2x− 3Âàðèàíò 3030.1. f(x) =

{
x2 + x+ 2, x ≤ x0

ax+ b, x > x0
, x0 = −330.2. y = 4x3 + 15x2 + 12x− 230.3. y = x4 + x3 − 3x2 + 52x− 5



204 Ñáîðíèê èíäèâèäóàëüíûõ çàäàíèé ïî ìàòåìàòèêå30.4. y =
3x3 + 4x2

x2 + 2x30.5. y = 2x3 − 11x2 − 8x+ 1130.6. y =
3x− 2

x330.7. y =
9− x2

√
x2 − 1

30.8. y = 3 · 3
√
x · (x− 1)30.9. y = (1− x)e2x−130.10. y =

e−x

x230.11. y = ln

(
x

2x− 1

)

30.12. y = −x+ arcctg
(x
2

)30.13. f1(x) = x2 + 2x− 3, f2(x) = 4x− 5


