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Ïðåäåëû 3

Íåêîòîðûå ïîëåçíûå ôîðìóëû

Çàìå÷àòåëüíûå ïðåäåëû

1. lim
x→0

sin x

x
= 1, (lim

x→0

tg x

x
= 1),

2. lim
x→0

(
1 + x

)1/x
= e, (lim

x→0

(
1 + kx

)1/x
= ek), ( lim

x→∞
(
1 +

k

x

)x
= ek).

3. lim
x→0

ln(1 + x)

x
= 1,

4. lim
x→0

ax − 1

x
= ln a, lim

x→0

ex − 1

x
= 1.

5. lim
x→0

(1 + x)α − 1

x
= α.

Ñâîéñòâà ïðåäåëîâ

1. lim
x→a

Cf(x) = C lim
x→a

f(x),

2. lim
x→a

(
f(x) + g(x)

)
= lim

x→a
f(x) + lim

x→a
g(x),

3. lim
x→a

(
f(x) · g(x)

)
= lim

x→a
f(x) · lim

x→a
g(x).

4. lim
x→a

f(x)

g(x)
=

lim
x→a

f(x)

lim
x→a

g(x)
.

Íåêîòîðûå ýêâèâàëåíòíûå ôóíêöèè

1. sin α(x) ∼ α(x), 2. tg α(x) ∼ α(x),

3. arcsin α(x) ∼ α(x), 4. arctg α(x) ∼ α(x),

5. m
√

1 + α(x)− 1 ∼ α(x)

m
, 6. eα(x) − 1 ∼ α(x),

7. aα(x) − 1 ∼ α(x) ln a.



4 Ïðåäåëû

Âàðèàíò L - 1

1. lim
x→∞

5x3 + 3x2 + 4x + 4

x3 − 6x2 + 2x− 3
.

2. lim
x→+∞

ln
(5x + 4

5x− 5

)−4x+2
.

3. lim
x→∞

√
x + 4

(√
x + 8−√x + 7

)
.

4. lim
x→0

sin(tg(2x))

ln(1 + 4x)
.

5. lim
x→0

esin(−5x) − cos(4x)

tg(−5x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n− 5)(n− 2)
.

7. lim
x→0

−4x3 − 3x2 + 2x

−4x4 − 3x2 − 2x
.

8. lim
n→+∞

(n− 4)3 − (n + 5)3

(n + 7)3 − (n + 6)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 6)(n + 3)
.

10. lim
x→0

cos(6x)− cos(−5x)

sin2(
√

5x)
.

11. lim
n→3

sin(3x2 + 6x− 45)

x2 − 5x + 6
.

12. lim
n→∞

(4n2 − 2n + 4

4n2 − 4n + 4

)−3n−4
.

13. lim
x→4

x3 + 1x2 − 14x− 24

x2 − 2x− 8
.

14. lim
x→0

(
ctg2(

√
4x) · ln | cos(−2x)|

)
.

15. lim
x→0

(−4x + 6

3x + 3

)−5x+6
.

Âàðèàíò L - 2

1. lim
x→∞

2x3 − 4x2√x + 3x− 2

x3 + 5x2 − 3x + 5
√

x
.

2. lim
x→+∞

(5x + 3

3x− 3

)3x−1
.

3. lim
x→∞

√
x + 10

(√
3x2 + 4−√3x2 + 8

)
.

4. lim
x→0

sin2(tg(14x))

(e4x − 1)x
.

5. lim
x→0

ln(1 + 5x)− tg(2x)

sin(−2x)
.

6. lim
n→+∞

(5n + 4)(6n + 3)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

4x4 − 4x3 − 4x2

−2x5 + 2x3 + 2x
.

8. lim
n→+∞

(n + 1)4 − (n + 6)4

(n + 3)4 − (n + 2)4 .

9. lim
n→+∞

(7n + 5)(2n + 2)

1 + 2 + 3 + . . . + n
.

10. lim
x→π

| cos(3x)− cos(4x)|
sin2(

√
4x)

.

11. lim
n→−3

tg(−5x2 − 20x− 15)

x2 + 1x− 6
.

12. lim
n→∞

(5n2 + 3n + 3

5n2 + 2n + 3

)2n+1
.

13. lim
x→1

x3 − 6x2 + 9x− 4

x2 − 2x + 1
.

14. lim
x→π/2

(
tg2(4x) · ln | sin(5x)|

)
.

15. lim
x→0

(−2x− 3

−3x + 5

)cosx

.



Ïðåäåëû 5

Âàðèàíò L - 3

1. lim
x→∞

−2x2√x + 6x2 − 3x− 2
√

x√
x5 + 6

√
x3 − 4x− 5

.

2. lim
x→+∞

(3x + 2

5x + 2

)5x−4
.

3.

lim
x→∞

√
x + 9

(√
7
√

x + 4−
√

7
√

x + 2
)
.

4. lim
x→0

sin2(tg
√

11x)

(e2x − 1)
.

5. lim
x→0

arcsin(−4x)− etg(−2x) + 1√
1− cos2(2x)

.

6. lim
n→+∞

(
√

11n + 5)2(
√

6n + 3)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0+0

−4x4 − 3x2 − 2x

−4x4 + 4x3 + 2x2 .

8. lim
n→+∞

(−2n− 3)2 + (3n + 5)2

(n− 4)3 − (n− 5)3 .

9. lim
n→+∞

(
√

2n + 5)2(
√

11n− 1)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→π

sin(6x)− sin(4x)

tg(4x)
.

11. lim
n→3

arcsin(−2x2 + 16x− 30)

tg(x2 − 2x− 3)
.

12. lim
n→∞

(4n2 − 3n + 2

4n2 + 3n + 2

)3n−4
.

13. lim
x→−4

x3 + 8x2 + 19x + 12

x2 + 5x + 4
.

14. lim
x→π

(
ctg2(3x) · ln | cos(2x)|

)
.

15. lim
x→0

(−5x2 − 1

2x− 2

)2x+3
.

Âàðèàíò L - 4

1. lim
x→∞

−3x2 − 2x + 2
√

x + 6

−3x2
√

x− 2
√

x3 + 2
.

2. lim
x→+∞

ln
(2x− 2

5x + 1

)2x−3
.

3. lim
x→∞

(√
x2 + 9x + 9−√x2 + 2x + 6

)
.

4. lim
x→0

tg(sin(2x))

(e5x − 1)
.

5. lim
x→0

esin(−4x) − arctg(5x)

ln(1 + 2x)
.

6. lim
n→+∞

(
√

n + 2)(
√

n + 2)(2n− 2)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

−3x4 + 2x2 + 4x

4x4 − 3x3 + 4x2 .

8. lim
n→+∞

(n− 4)4 − (n + 7)4

(n + 7)2 + (n + 6)2 .

9. lim
n→+∞

(
√

n + 2)(
√

n + 5)(6n− 2)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π

sin(13x)− sin(7x)

tg(5x)
.

11. lim
n→2

arctg(−3x2 + 3x + 6)

sin(x2 − 3x + 2)
.

12. lim
n→∞

(4n2 + 2n + 3

4n2 − 2n + 3

)3n+4
.

13. lim
x→3

x3 − 11x2 + 39x− 45

x2 − 6x + 9
.

14. lim
x→π/2

ln | sin(7x)|
ctg2(11x)

.

15. lim
x→0

( 3− 2 sin x

−5x− 3 tg x

)ln(1+x)
.
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Âàðèàíò L - 5

1. lim
x→∞

5x2√x− 5x2 − 3x− 1

x3 − 3
3
√

x4 − 6x + 2
.

2. lim
x→−∞

(7x− 4

6x + 5

)6x−1
.

3. lim
x→π/2

(
√

6 tg2 x + 3−
√

6 tg2 x + 4

ctg x
.

4. lim
x→0

ln(1− sin(6x))

ln(1− tg(5x))
.

5. lim
x→0

√
1 + 2 sin(−3x)− e5x

tg2
√

2x
.

6. lim
n→+∞

5n2 + 4n− 3
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0

−3x3 − 4x2 + 2x

2x4 − 4x2 + 4x
.

8. lim
n→+∞

(n− 2)4 − (n− 4)4

(n + 6)3 + (n + 7)3 .

9. lim
n→+∞

8n2 − 1n− 4
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→π+0

sin(8x) + sin(12x)

arcsin(5(x− π))
.

11. lim
n→2

e2x2+6x−20 − 1

tg(x2 − 3x + 2)
.

12. lim
n→∞

(−4n2 − 3n− 5

−4n2 + 3n− 4

)2n−3
.

13. lim
x→4

x3 − 8x2 + 19x− 12

x2 − 5x + 4
.

14. lim
x→0

ln
(∣∣ cos(7x)

∣∣ctg2(4x)
)
.

15. lim
x→0

(
e−2x − 5x

)−3 cos x

.

Âàðèàíò L - 6

1. lim
x→∞

5x3 + 2x2 − 3x− 5

x3 − 3x2 + 6x− 4
.

2. lim
x→−∞

(4x + 4

7x + 5

)6x−3
.

3. lim
x→π

√
9 ctg2 x + 10−

√
9 ctg2 x + 8

tg x
.

4. lim
x→0

e−5x − 1√
1− cos2(−2x)

.

5. lim
x→0

√
1− 10x− cos(2x)

ln(1 + 2x)
.

6. lim
n→+∞

((2− n)2 + (−2− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0

−3x4 − 4x3 + 4x2

2x5 + 4x3 − 2x
.

8. lim
n→+∞

(n + 6)3 − (n + 1)3

(n + 6)3 − (n + 5)3 .

9. lim
n→+∞

((14− n)2 + (2− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→π+0

sin(13x) + sin(17x)

arcsin(2(x− π))
.

11. lim
n→−2

√
2x2 − 2x− 11− 1

arcsin(x2 + 3x + 2)
.

12. lim
n→∞

(2n2 − 4n + 3

2n2 − 2n + 2

)3n−2
.

13. lim
x→−4

x3 + 10x2 + 32x + 32

x2 + 8x + 16
.

14. lim
x→π

ln | cos(6x)|
tg2(5x)

.

15. lim
x→0

(e5x2 − 1

−5x

)−3x+12
.
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Âàðèàíò L - 7

1. lim
x→∞

5x3 − 6x2√x− 3x− 6

x3 + 4x2 − 4x + 1
√

x
.

2. lim
x→+∞

ln
(−5x− 5

−5x− 1

)4x−1
.

3. lim
x→∞

√
x + 10

(√
x + 5−√x + 7

)
.

4. lim
x→0

tg(ln(1 + 4x))

sin(−4x)
.

5. lim
x→0

ln(1 + 5x)− ln(1 + 5x)

ln(1 + 4x)
.

6.

lim
n→+∞

(
√

n2 + 2n) +
√

n2 − 3n)(8n− 3)

1 + 2 + 3 + . . . + n
.

7. lim
x→0+0

−2x4 − 3x2 + 5x

2x4 − 2x3 + 2x2 .

8. lim
n→+∞

(n + 1)4 − (n− 2)4

(n− 2)4 − (n− 3)4 .

9.

lim
n→+∞

(
√

n2 + 4n) +
√

n2 + 2n)(7n− 3)

1 + 2 + 3 + . . . + n
.

10. lim
x→π+0

eπ+2 sin(16x) − eπ

ex − eπ
.

11. lim
n→−3

ln(−4x2 − 32x− 59)

sin(x2 + 1x− 6)
.

12. lim
n→∞

(−5n2 + 4n− 4

−5n2 − 4n− 1

)−4n+2
.

13. lim
x→5

x3 − 2x2 − 19x + 20

x2 − 1x− 20
.

14. lim
x→π/2

ln
((

sin2(−5x)
)tg2(7x)

)
.

15. lim
x→0

(arcsin(−4x)

2x

)5x

.

Âàðèàíò L - 8

1. lim
x→∞

2x2√x + 3x2 − 6x + 4
√

x√
x5 − 4

√
x3 − 4x− 5

.

2. lim
x→+∞

(8x + 2

7x− 1

)2x+3
.

3. lim
x→∞

√
x + 9

(√
7x2 + 7−√7x2 + 4

)
.

4. lim
x→0

ln(1 + tg(−4x))√
1 + 4x− 1

.

5.

lim
x→0

√
1 + 2 tg(−5x)−

√
1− 2 sin(−5x)

arctg(4x)
.

6.

lim
n→+∞

(
√

n− 2 +
√

n + 7)2(
√

49n2 + 2)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

−2x4 + 3x2 − 3x

−2x4 + 2x3 − 4x2 .

8. lim
n→+∞

(6n + 3)2 + (7n− 1)2

(n− 1)3 − (n− 2)3 .

9.

lim
n→+∞

(
√

n + 4 +
√

n− 2)2(
√

9n2 + 6n)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π+0

eπ+3 sin(15x) − eπ

ex − eπ
.

11. lim
n→3

tg(−3x2 + 24x− 45)

sin(x2 − 1x− 6)
.

12. lim
n→∞

(−5n2 − 2n− 2

−5n2 + 3n− 4

)3n+1
.

13. lim
x→−4

x3 + 3x2 − 24x− 80

x2 + 8x + 16
.

14. lim
x→π/4−0

(
tg(6x) · ln | tg(9x)|

)
.

15. lim
x→0

(sin(3x)

3x

)5x+9
.
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Âàðèàíò L - 9

1. lim
x→∞

2x2 − 6x− 3
√

x + 6

−3x2
√

x− 3
√

x3 + 4
.

2. lim
x→+∞

(4x− 4

7x + 1

)7x−4
.

3.

lim
x→∞

√
x + 7

(√
8
√

x + 8−
√

8
√

x + 4
)
.

4. lim
x→0

esin(2x) − 1√
1 + sin(−4x)− 1

.

5. lim
x→0

arcsin(−3x)− ln(1− arctg(3x))√
1 + sin(−5x)− 1

.

6.

lim
n→+∞

(
√

n + 2 +
√

n + 1)2(
√

16n2 + 6n)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0

5x3 − 4x2 − 3x

−2x4 + 4x2 + 2x
.

8. lim
n→+∞

(n− 5)4 − (n + 6)4

(n + 3)2 + (n + 4)2 .

9.

lim
n→+∞

(
√

n + 5 +
√

n + 2)2(
√

9n2 + 6n)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→0

e7x − e10x

sin(4x)− sin(6x)
.

11. lim
n→1

arctg(−2x2 − 2x + 4)

ln(x2 + 2x− 2)
.

12. lim
n→∞

(4n2 + 3n + 5

4n2 − 4n + 4

)3n−3
.

13. lim
x→−5

x3 + 5x2 − 16x− 80

x2 + 1x− 20
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(3x)|

)
.

15. lim
x→0

(−3x + 8

3x + 4

)−3x+7
.

Âàðèàíò L - 10

1. lim
x→∞

−2x2√x + 6x2 + 2x− 2

x3 + 3
3
√

x4 + 2x− 5
.

2. lim
x→+∞

ln
(2x− 5

4x + 3

)7x+2
.

3.

lim
x→∞

(√
x2 + 5x + 4−√x2 + 4x + 10

)
.

4. lim
x→0

sin(tg(3x))

ln(1 + 2x)
.

5. lim
x→0

esin(−4x) − cos(−3x)

tg(4x)
.

6. lim
n→+∞

( (n + 4)(4n + 7)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0

−2x4 − 2x3 − 5x2

−2x5 + 3x3 + 2x
.

8. lim
n→+∞

(n + 6)4 − (n + 7)4

(n + 7)3 + (n + 6)3 .

9. lim
n→+∞

( (n + 7)(2n− 2)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→0

sin(14x) + sin(4x)

arcsin(6x)− arcsin(4x)
.

11. lim
n→−3

arcsin(−2x2 + 2x + 24)

arctg(x2 + 7x + 12)
.

12. lim
n→∞

(4n2 − 3n + 1

4n2 − 3n + 3

)3n−4
.

13. lim
x→2

x3 + 1x2 − 16x + 20

x2 − 4x + 4
.

14. lim
x→0

(
ctg2(

√
4x) · ln | cos(2x)|

)
.

15. lim
x→0

(−4x + 3

2x + 5

)cos x

.
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1. lim
x→∞

3x3 + 6x2 − 6x− 3

x3 + 6x2 + 5x + 3
.

2. lim
x→−∞

(8x + 2

7x− 3

)3x−2
.

3. lim
x→π/2

(
√

7 tg2 x + 4−
√

7 tg2 x + 8

ctg x
.

4. lim
x→0

sin2(tg(6x))

(e2x − 1)x
.

5. lim
x→0

ln(1− 5x)− tg(−5x)

sin(−5x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n− 5)(n− 5)
.

7. lim
x→0+0

−2x4 − 2x2 − 4x

−2x4 − 4x3 + 2x2 .

8. lim
n→+∞

(n− 4)3 − (n− 1)3

(n− 1)3 − (n− 2)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n− 4)(n + 2)
.

10. lim
x→0

e3x + sin(2x)− 1

tg(7x)− 2x
.

11. lim
n→2

2x2 − 14x + 20

ln(x2 − 3x + 3)
.

12. lim
n→∞

(5n2 + 2n + 4

5n2 + 3n + 1

)2n−3
.

13. lim
x→−5

x3 + 10x2 + 31x + 30

x2 + 7x + 10
.

14. lim
x→π/2

(
tg2(3x) · ln | sin(−5x)|

)
.

15. lim
x→0

(3x2 − 3

5x− 6

)−5x+3
.
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1. lim
x→∞

−5x3 + 5x2√x + 4x + 4

x3 + 3x2 + 2x + 1
√

x
.

2. lim
x→−∞

(3x− 1

5x− 4

)4x+1
.

3. lim
x→π

√
3 ctg2 x + 7−

√
3 ctg2 x + 2

tg x
.

4. lim
x→0

sin2(tg
√

12x)

(e5x − 1)
.

5. lim
x→0

arcsin(2x)− etg(3x) + 1√
1− cos2(−4x)

.

6. lim
n→+∞

(4n− 3)(−3n− 1)

1 + 2 + 3 + . . . + n
.

7. lim
x→0−0

5x4 + 2x2 − 3x

3x4 + 4x3 − 4x2 .

8. lim
n→+∞

(n + 7)4 − (n + 3)4

(n− 4)4 − (n− 3)4 .

9. lim
n→+∞

(−4n− 2)(2n + 5)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

cos(−4x)− cos(2x)

sin2(
√

2x)
.

11. lim
n→4

sin(−4x2 + 28x− 48)

x2 − 6x + 8
.

12. lim
n→∞

(−4n2 + 4n− 3

−4n2 − 2n− 4

)−2n+2
.

13. lim
x→2

x3 − 9x2 + 24x− 20

x2 − 4x + 4
.

14. lim
x→π

(
ctg2(3x) · ln | cos(4x)|

)
.

15. lim
x→0

( 3− 3 sin x

−4x− 5 tg x

)ln(1+x)
.
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1. lim
x→∞

−2x2√x− 3x2 + 5x + 5
√

x√
x5 + 3

√
x3 + 5x− 1

.

2. lim
x→+∞

ln
(−4x− 2

−4x + 5

)2x−3
.

3. lim
x→∞

√
x + 5

(√
x + 7−√x + 4

)
.

4. lim
x→0

tg(sin(6x))

(e4x − 1)
.

5. lim
x→0

esin(7x) − arctg(3x)

ln(1 + 5x)
.

6. lim
n→+∞

(
√

3n + 7)2(
√

9n + 6)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0

5x3 + 2x2 − 3x

−2x4 − 3x2 − 4x
.

8. lim
n→+∞

(5n + 7)2 + (−3n + 5)2

(n + 6)3 − (n + 5)3 .

9. lim
n→+∞

(
√

8n + 3)2(
√

8n− 5)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→π

| cos(7x)− cos(−5x)|
sin2(

√
5x)

.

11. lim
n→2

tg(5x2 + 15x− 50)

x2 + 1x− 6
.

12. lim
n→∞

(5n2 + 2n + 4

5n2 − 4n + 4

)4n+3
.

13. lim
x→−4

x3 + 4x2 − 4x− 16

x2 + 2x− 8
.

14. lim
x→π/2

ln | sin(5x)|
ctg2(3x)

.

15. lim
x→0

(
e−4x − 1x

)4 cos x

.
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1. lim
x→∞

4x2 + 4x + 5
√

x− 3

5x2
√

x + 5
√

x3 + 3
.

2. lim
x→+∞

(8x− 5

6x + 4

)6x−4
.

3. lim
x→∞

√
x + 9

(√
3x2 + 6−√3x2 + 10

)
.

4. lim
x→0

ln(1− sin(5x))

ln(1 + tg(5x))
.

5. lim
x→0

√
1 + 2 sin(−4x)− e4x

tg2
√

2x
.

6. lim
n→+∞

(
√

n + 6)(
√

n + 1)(8n + 2)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

−3x4 − 3x3 + 3x2

3x5 − 3x3 + 2x
.

8. lim
n→+∞

(n + 4)4 − (n + 3)4

(n− 2)2 + (n− 1)2 .

9. lim
n→+∞

(
√

n− 4)(
√

n + 6)(7n + 4)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π

sin(6x)− sin(8x)

tg(5x)
.

11. lim
n→3

arcsin(2x2 + 2x− 24)

tg(x2 − 7x + 12)
.

12. lim
n→∞

(2n2 + 4n + 5

2n2 − 4n + 3

)3n−1
.

13. lim
x→3

x3 − 8x2 + 21x− 18

x2 − 6x + 9
.

14. lim
x→0

ln
(∣∣ cos(−3x)

∣∣ctg2(4x)
)
.

15. lim
x→0

(e−3x2 − 1

−4x

)−3x+12
.
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1. lim
x→∞

4x2√x + 6x2 − 5x + 1

x3 + 3
3
√

x4 + 4x + 1
.

2. lim
x→+∞

(6x + 1

9x− 3

)3x+4
.

3. lim
x→∞

√
x + 10

(√
4
√

x + 4−
√

4
√

x + 10
)
.

4. lim
x→0

e3x − 1√
1− cos2(4x)

.

5. lim
x→0

√
1− 10x− cos(−3x)

ln(1 + 5x)
.

6. lim
n→+∞

11n2 + 1n + 5
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0+0

5x4 + 4x2 − 4x

2x4 + 2x3 − 2x2 .

8. lim
n→+∞

(n + 2)4 − (n + 7)4

(n + 6)3 + (n + 7)3 .

9. lim
n→+∞

3n2 − 2n + 2
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→π

sin(9x)− sin(11x)

tg(5x)
.

11. lim
n→3

arctg(2x2 + 4x− 30)

sin(x2 − 5x + 6)
.

12. lim
n→∞

(−4n2 + 2n− 2

−4n2 + 2n− 2

)−2n−4
.

13. lim
x→−3

x3 + 2x2 − 23x− 60

x2 + 7x + 12
.

14. lim
x→π

ln | cos(−4x)|
tg2(4x)

.

15. lim
x→0

(arcsin(−3x)

10x

)3x

.
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1. lim
x→∞

−3x3 − 5x2 − 4x + 5

x3 + 2x2 + 3x + 6
.

2. lim
x→+∞

ln
(5x− 3

6x + 3

)3x−1
.

3.

lim
x→∞

(√
x2 + 3x + 7−√x2 + 10x + 4

)
.

4. lim
x→0

tg(ln(1 + 7x))

sin(5x)
.

5. lim
x→0

ln(1− 3x)− ln(1− 5x)

ln(1 + 4x)
.

6. lim
n→+∞

((14− n)2 + (2− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0−0

5x4 + 3x2 + 4x

4x4 + 2x3 − 4x2 .

8. lim
n→+∞

(n + 6)3 − (n− 4)3

(n− 3)3 − (n− 2)3 .

9. lim
n→+∞

((10− n)2 + (−3− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→π+0

sin(10x) + sin(8x)

arcsin(4(x− π))
.

11. lim
n→3

e4x2+4x−48 − 1

tg(x2 − 1x− 6)
.

12. lim
n→∞

(4n2 − 2n + 1

4n2 + 3n + 4

)−4n−2
.

13. lim
x→1

x3 + 1x2 − 5x + 3

x2 − 2x + 1
.

14. lim
x→π/2

ln
((

sin2(3x)
)tg2(5x)

)
.

15. lim
x→0

(sin(−2x)

−2x

)−4x+6
.
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1. lim
x→∞

2x3 − 6x2√x + 6x− 6

x3 − 4x2 + 4x− 4
√

x
.

2. lim
x→−∞

(6x + 4

4x + 4

)2x+3
.

3. lim
x→π/2

(
√

7 tg2 x + 3−
√

7 tg2 x + 6

ctg x
.

4. lim
x→0

ln(1 + tg(−5x))√
1− 5x− 1

.

5. lim
x→0

ln(1− 4x)−
√

1 + 2 tg(−5x)

arcsin(4x)
.

6.

lim
n→+∞

(
√

n2 + 11) +
√

n2 + 3)(7n− 5)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

−2x3 + 2x2 + 4x

−4x4 + 3x2 + 2x
.

8. lim
n→+∞

(n + 1)4 − (n− 1)4

(n + 6)4 − (n + 5)4 .

9.

lim
n→+∞

(
√

n2 + 13) +
√

n2 + 2)(3n− 2)

1 + 2 + 3 + . . . + n
.

10. lim
x→π+0

sin(13x) + sin(11x)

arcsin(5(x− π))
.

11. lim
n→−4

√−2x2 − 10x− 7− 1

arcsin(x2 + 6x + 8)
.

12. lim
n→∞

(4n2 + 3n + 5

4n2 − 4n + 3

)−3n+3
.

13. lim
x→−3

x3 + 3x2 − 16x− 48

x2 − 1x− 12
.

14. lim
x→π/4−0

(
tg(10x) · ln | tg(3x)|

)
.

15. lim
x→0

(−2x + 10

5x + 5

)−4x+1
.
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1. lim
x→∞

4x2√x + 3x2 + 5x + 5
√

x√
x5 − 3

√
x3 + 5x− 6

.

2. lim
x→−∞

(3x + 1

4x− 4

)8x−4
.

3. lim
x→π

√
4 ctg2 x + 6−

√
4 ctg2 x + 3

tg x
.

4. lim
x→0

esin(2x) − 1√
1 + sin(5x)− 1

.

5. lim
x→0

√
1 + 2 tg(7x)−

√
1− 2 sin(5x)

arctg(2x)
.

6.

lim
n→+∞

(
√

n + 4 +
√

n− 1)2(
√

16n2 + 3n)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

−3x4 + 4x3 − 3x2

−3x5 − 4x3 − 4x
.

8. lim
n→+∞

(−4n + 3)2 + (−5n + 7)2

(n + 7)3 − (n + 6)3 .

9.

lim
n→+∞

(
√

n + 2 +
√

n + 2)2(
√

16n2 + 5n)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π+0

eπ+4 sin(10x) − eπ

ex − eπ
.

11. lim
n→1

ln(−5x2 + 30x− 24)

sin(x2 + 2x− 3)
.

12. lim
n→∞

(−4n2 + 4n− 3

−4n2 + 4n− 2

)−4n−4
.

13. lim
x→1

x3 − 7x2 + 11x− 5

x2 − 2x + 1
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(7x)|

)
.

15. lim
x→0

( 2x− 3

−4x + 2

)cos x

.
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1. lim
x→∞

2x2 − 5x + 5
√

x + 4

−4x2
√

x− 2
√

x3 + 3
.

2. lim
x→+∞

ln
(−4x− 4

−4x− 3

)−4x+1
.

3. lim
x→∞

√
x + 2

(√
x + 3−√x + 8

)
.

4. lim
x→0

sin(tg(−4x))

ln(1 + 4x)
.

5. lim
x→0

arcsin(3x)− ln(1− arctg(−4x))√
1 + sin(−4x)− 1

.

6.

lim
n→+∞

(
√

n + 6 +
√

n− 5)2(
√

36n2 + 7n)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0+0

−3x4 + 3x2 + 4x

−2x4 − 4x3 − 2x2 .

8. lim
n→+∞

(n + 6)4 − (n + 1)4

(n + 6)2 + (n + 7)2 .

9.

lim
n→+∞

(
√

n + 5 +
√

n + 1)2(
√

4n2 + 3n)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→π+0

eπ+6 sin(7x) − eπ

ex − eπ
.

11. lim
n→2

tg(−4x2 − 12x + 40)

sin(x2 − 3x + 2)
.

12. lim
n→∞

(4n2 − 4n + 4

4n2 − 3n + 1

)4n+4
.

13. lim
x→5

x3 − 6x2 − 15x + 100

x2 − 10x + 25
.

14. lim
x→0

(
ctg2(

√
3x) · ln | cos(−2x)|

)
.

15. lim
x→0

(4x2 − 5

2x− 10

)5x+3
.
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1. lim
x→∞

3x2√x− 2x2 − 6x + 1

x3 + 4
3
√

x4 + 2x + 2
.

2. lim
x→+∞

(8x + 2

5x− 4

)3x+2
.

3.

lim
x→∞

√
x + 3

(√
2
√

x + 2−
√

2
√

x + 9
)
.

4. lim
x→0

sin2(tg(11x))

(e−2x − 1)x
.

5. lim
x→0

esin(7x) − cos(−5x)

tg(−5x)
.

6. lim
n→+∞

( (n− 2)(−4n + 2)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0−0

3x4 − 3x2 − 5x

−3x4 + 3x3 − 2x2 .

8. lim
n→+∞

(n + 1)4 − (n + 5)4

(n− 1)3 + (n− 2)3 .

9. lim
n→+∞

( (n + 7)(−5n + 3)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→0

e13x − e12x

sin(4x)− sin(8x)
.

11. lim
n→−1

arctg(−2x2 + 2x + 4)

ln(x2 − 2x− 2)
.

12. lim
n→∞

(−5n2 − 2n− 4

−5n2 − 4n− 4

)−2n+2
.

13. lim
x→5

x3 − 1x2 − 17x− 15

x2 − 2x− 15
.

14. lim
x→π/2

(
tg2(2x) · ln | sin(5x)|

)
.

15. lim
x→0

(−3− 3 sin x

−3x + 5 tg x

)ln(1+x)
.
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1. lim
x→∞

4x3 + 6x2 + 2x + 6

x3 + 5x2 − 5x + 2
.

2. lim
x→+∞

(3x + 5

6x− 2

)6x+4
.

3.

lim
x→∞

(√
x2 + 7x + 10−√x2 + 5x + 6

)
.

4. lim
x→0

sin2(tg
√

5x)

(e5x − 1)
.

5. lim
x→0

ln(1− 3x)− tg(2x)

sin(−4x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 6)(n− 4)
.

7. lim
x→0

5x3 + 3x2 − 4x

2x4 + 4x2 + 4x
.

8. lim
n→+∞

(n + 4)3 − (n + 7)3

(n + 5)3 − (n + 6)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n− 5)(n + 2)
.

10. lim
x→0

sin(8x) + sin(9x)

arcsin(9x)− arcsin(4x)
.

11. lim
n→−3

arcsin(3x2 + 21x + 36)

arctg(x2 + 1x− 6)
.

12. lim
n→∞

(−2n2 − 2n− 3

−2n2 − 2n− 1

)−4n−4
.

13. lim
x→5

x3 − 13x2 + 55x− 75

x2 − 10x + 25
.

14. lim
x→π

(
ctg2(3x) · ln | cos(2x)|

)
.

15. lim
x→0

(
e−3x + 3x

)2 cos x

.
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1. lim
x→∞

−5x3 + 6x2√x + 5x + 2

x3 + 3x2 + 4x− 1
√

x
.

2. lim
x→+∞

ln
(6x + 1

7x + 1

)8x−3
.

3.

lim
x→π/2

(
√

10 tg2 x + 2−
√

10 tg2 x + 10

ctg x
.

4. lim
x→0

tg(sin(−4x))

(e5x − 1)
.

5. lim
x→0

arcsin(7x)− etg(−4x) + 1√
1− cos2(4x)

.

6. lim
n→+∞

(−5n + 1)(−3n + 4)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

3x4 − 2x3 + 2x2

3x5 + 3x3 − 4x
.

8. lim
n→+∞

(n + 5)4 − (n + 3)4

(n + 7)4 − (n + 6)4 .

9. lim
n→+∞

(6n + 1)(5n− 5)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

e13x + sin(10x)− 1

tg(7x)− 9x
.

11. lim
n→3

−5x2 − 5x + 60

ln(x2 − 5x + 7)
.

12. lim
n→∞

(5n2 + 4n + 3

5n2 − 2n + 1

)−4n−3
.

13. lim
x→−2

x3 + 1x2 − 22x− 40

x2 + 6x + 8
.

14. lim
x→π/2

ln | sin(−5x)|
ctg2(11x)

.

15. lim
x→0

(e4x2 − 1

2x

)−5x+12
.
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1. lim
x→∞

−2x2√x− 4x2 + 5x + 1
√

x√
x5 − 5

√
x3 − 2x + 4

.

2. lim
x→−∞

(5x + 5

4x + 4

)3x+4
.

3. lim
x→π

√
6 ctg2 x + 8−

√
6 ctg2 x + 9

tg x
.

4. lim
x→0

ln(1− sin(5x))

ln(1 + tg(5x))
.

5. lim
x→0

esin(3x) − arctg(3x)

ln(1 + 5x)
.

6. lim
n→+∞

(
√

10n + 6)2(
√

6n− 2)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0+0

−3x4 − 4x2 + 5x

−3x4 − 3x3 − 4x2 .

8. lim
n→+∞

(6n + 7)2 + (−4n + 5)2

(n + 7)3 − (n + 6)3 .

9. lim
n→+∞

(
√

13n + 7)2(
√

8n− 5)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→0

cos(−5x)− cos(−4x)

sin2(
√

5x)
.

11. lim
n→3

sin(−4x2 + 20x− 24)

x2 − 7x + 12
.

12. lim
n→∞

(2n2 − 2n + 4

2n2 + 2n + 2

)−3n−1
.

13. lim
x→−3

x3 + 2x2 − 15x− 36

x2 + 6x + 9
.

14. lim
x→0

ln
(∣∣ cos(−2x)

∣∣ctg2(5x)
)
.

15. lim
x→0

(arcsin(2x)

3x

)−3x

.
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1. lim
x→∞

−5x2 − 4x− 4
√

x− 4

3x2
√

x + 6
√

x3 + 2
.

2. lim
x→−∞

(6x− 5

9x− 1

)6x+2
.

3. lim
x→∞

√
x + 6

(√
x + 9−√x + 10

)
.

4. lim
x→0

e5x − 1√
1− cos2(2x)

.

5. lim
x→0

√
1 + 2 sin(3x)− e5x

tg2
√

2x
.

6. lim
n→+∞

(
√

n + 2)(
√

n− 4)(4n + 6)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

3x4 + 2x2 − 2x

4x4 − 4x3 − 4x2 .

8. lim
n→+∞

(n + 5)4 − (n + 3)4

(n + 1)2 + (n + 2)2 .

9. lim
n→+∞

(
√

n + 4)(
√

n + 6)(6n + 4)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π

| cos(7x)− cos(4x)|
sin2(

√
5x)

.

11. lim
n→−4

tg(−5x2 − 30x− 40)

x2 + 7x + 12
.

12. lim
n→∞

(4n2 + 2n + 5

4n2 + 3n + 4

)−2n+3
.

13. lim
x→−5

x3 + 8x2 + 11x− 20

x2 + 4x− 5
.

14. lim
x→π

ln | cos(−4x)|
tg2(2x)

.

15. lim
x→0

(sin(2x)

2x

)3x+5
.
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1. lim
x→∞

−4x2√x + 6x2 − 6x− 3

x3 − 5
3
√

x4 + 2x + 6
.

2. lim
x→+∞

ln
(5x + 1

5x− 5

)4x+3
.

3. lim
x→∞

√
x + 3

(√
3x2 + 6−√3x2 + 8

)
.

4. lim
x→0

tg(ln(1 + 7x))

sin(−5x)
.

5. lim
x→0

√
1− 8x− cos(5x)

ln(1 + 4x)
.

6. lim
n→+∞

11n2 + 2n + 7
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0

4x3 − 4x2 − 3x

2x4 + 4x2 − 4x
.

8. lim
n→+∞

(n + 3)4 − (n− 4)4

(n− 3)3 + (n− 2)3 .

9. lim
n→+∞

8n2 + 2n− 3
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→π

sin(4x)− sin(6x)

tg(2x)
.

11. lim
n→−2

arcsin(3x2 + 15x + 18)

tg(x2 − 1x− 6)
.

12. lim
n→∞

(4n2 + 4n + 4

4n2 − 3n + 4

)2n+1
.

13. lim
x→−1

x3 + 5x2 + 7x + 3

x2 + 2x + 1
.

14. lim
x→π/2

ln
((

sin2(−5x)
)tg2(3x)

)
.

15. lim
x→0

(−3x− 6

−2x− 3

)2x+7
.
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1. lim
x→∞

−2x3 − 5x2 + 5x− 3

x3 + 3x2 + 4x− 2
.

2. lim
x→+∞

(7x− 4

5x + 5

)4x−4
.

3.

lim
x→∞

√
x + 6

(√
4
√

x + 10−
√

4
√

x + 9
)
.

4. lim
x→0

ln(1 + tg(2x))√
1− 2x− 1

.

5. lim
x→0

ln(1− 4x)− ln(1− 2x)

ln(1 + 5x)
.

6. lim
n→+∞

((13− n)2 + (−5− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0

−4x4 − 2x3 + 5x2

2x5 + 2x3 + 2x
.

8. lim
n→+∞

(n− 4)3 − (n + 4)3

(n + 4)3 − (n + 5)3 .

9. lim
n→+∞

( (6− n)2 + (6− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→π

sin(9x)− sin(15x)

tg(4x)
.

11. lim
n→2

arctg(4x2 + 8x− 32)

sin(x2 − 6x + 8)
.

12. lim
n→∞

(−4n2 − 3n− 3

−4n2 − 4n− 3

)−2n−1
.

13. lim
x→3

x3 − 8x2 + 19x− 12

x2 − 7x + 12
.

14. lim
x→π/4−0

(
tg(6x) · ln | tg(5x)|

)
.

15. lim
x→0

(−3x− 5

−3x + 2

)cosx

.
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1. lim
x→∞

3x3 + 5x2√x− 3x− 3

x3 − 2x2 − 5x + 3
√

x
.

2. lim
x→+∞

(4x + 3

5x + 1

)4x−4
.

3.

lim
x→∞

(√
x2 + 10x + 9−√x2 + 9x + 2

)
.

4. lim
x→0

esin(5x) − 1√
1 + sin(4x)− 1

.

5. lim
x→0

ln(1 + 7x)−
√

1 + 2 tg(−2x)

arcsin(4x)
.

6.

lim
n→+∞

(
√

n2 + 7) +
√

n2 + n)(2n− 4)

1 + 2 + 3 + . . . + n
.

7. lim
x→0+0

5x4 − 2x2 + 2x

4x4 − 2x3 − 4x2 .

8. lim
n→+∞

(n + 4)4 − (n− 1)4

(n− 5)4 − (n− 4)4 .

9.

lim
n→+∞

(
√

n2 + n) +
√

n2 + 5)(3n− 5)

1 + 2 + 3 + . . . + n
.

10. lim
x→π+0

sin(10x) + sin(6x)

arcsin(4(x− π))
.

11. lim
n→3

e−3x2+24x−45 − 1

tg(x2 − 5x + 6)
.

12. lim
n→∞

(4n2 − 2n + 3

4n2 + 3n + 3

)−3n+1
.

13. lim
x→−3

x3 + 11x2 + 39x + 45

x2 + 6x + 9
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(9x)|

)
.

15. lim
x→0

(5x2 + 2

5x + 4

)−3x+1
.
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1. lim
x→∞

4x2√x + 6x2 + 5x + 4
√

x√
x5 − 5

√
x3 − 3x + 4

.

2. lim
x→+∞

ln
(2x− 2

4x + 1

)5x+4
.

3. lim
x→π/2

(
√

3 tg2 x + 2−
√

3 tg2 x + 3

ctg x
.

4. lim
x→0

sin(tg(5x))

ln(1 + 2x)
.

5.

lim
x→0

√
1 + 2 tg(−3x)−

√
1− 2 sin(4x)

arctg(2x)
.

6.

lim
n→+∞

(
√

n + 6 +
√

n + 4)2(
√

9n2 + 7n)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

2x4 − 4x2 − 3x

4x4 − 3x3 + 2x2 .

8. lim
n→+∞

(5n− 1)2 + (−5n− 3)2

(n− 4)3 − (n− 3)3 .

9.

lim
n→+∞

(
√

n− 3 +
√

n + 3)2(
√

4n2 + 4n)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π+0

eπ+2 sin(16x) − eπ

ex − eπ
.

11. lim
n→−4

√−4x2 − 20x− 15− 1

arcsin(x2 + 7x + 12)
.

12. lim
n→∞

(5n2 + 2n + 1

5n2 − 2n + 2

)2n−3
.

13. lim
x→1

x3 + 1x2 − 10x + 8

x2 − 3x + 2
.

14. lim
x→0

(
ctg2(

√
2x) · ln | cos(7x)|

)
.

15. lim
x→0

(−3− 2 sin x

−3x− 4 tg x

)ln(1+x)
.
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1. lim
x→∞

−3x2 − 3x− 2
√

x + 1

3x2
√

x + 5
√

x3 + 6
.

2. lim
x→−∞

(4x + 2

2x + 4

)8x−2
.

3. lim
x→π

√
7 ctg2 x + 8−

√
7 ctg2 x + 2

tg x
.

4. lim
x→0

sin2(tg(11x))

(e5x − 1)x
.

5. lim
x→0

arcsin(2x)− ln(1− arctg(5x))√
1 + sin(−5x)− 1

.

6.

lim
n→+∞

(
√

n− 5 +
√

n + 4)2(
√

4n2 + 5)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0

−2x3 + 2x2 + 3x

2x4 + 2x2 − 2x
.

8. lim
n→+∞

(n + 1)4 − (n + 7)4

(n + 1)2 + (n + 2)2 .

9.

lim
n→+∞

(
√

n + 4 +
√

n− 1)2(
√

16n2 − 2)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→0

e4x − e7x

sin(5x)− sin(10x)
.

11. lim
n→2

ln(3x2 − 21x + 31)

sin(x2 − 5x + 6)
.

12. lim
n→∞

(2n2 + 2n + 4

2n2 + 2n + 1

)−3n+4
.

13. lim
x→3

x3 − 10x2 + 33x− 36

x2 − 6x + 9
.

14. lim
x→π/2

(
tg2(5x) · ln | sin(−5x)|

)
.

15. lim
x→0

(
e−5x + 1x

)3 cos x

.
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1. lim
x→∞

5x2√x− 3x2 + 6x− 5

x3 + 4
3
√

x4 − 6x− 2
.

2. lim
x→−∞

(4x− 4

7x + 4

)6x+3
.

3. lim
x→∞

√
x + 10

(√
x + 9−√x + 8

)
.

4. lim
x→0

sin2(tg
√

6x)

(e2x − 1)
.

5. lim
x→0

esin(7x) − cos(−4x)

tg(−4x)
.

6. lim
n→+∞

( (n− 2)(4n + 4)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0

3x4 − 2x3 + 2x2

2x5 − 2x3 + 2x
.

8. lim
n→+∞

(n− 1)4 − (n + 7)4

(n + 5)3 + (n + 6)3 .

9. lim
n→+∞

( (n + 3)(2n + 2)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→0

sin(13x) + sin(3x)

arcsin(8x)− arcsin(4x)
.

11. lim
n→−4

tg(2x2 + 14x + 24)

sin(x2 + 3x− 4)
.

12. lim
n→∞

(−4n2 + 2n− 2

−4n2 + 2n− 1

)−2n−3
.

13. lim
x→−3

x3 + 5x2 − 2x− 24

x2 + 1x− 6
.

14. lim
x→π

(
ctg2(4x) · ln | cos(−2x)|

)
.

15. lim
x→0

(e−2x2 − 1

5x

)5x+6
.
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1. lim
x→∞

3x3 − 5x2 − 5x + 3

x3 + 6x2 − 6x + 5
.

2. lim
x→+∞

ln
(4x + 5

4x + 1

)2x−3
.

3. lim
x→∞

√
x + 4

(√
6x2 + 6−√6x2 + 9

)
.

4. lim
x→0

tg(sin(4x))

(e2x − 1)
.

5. lim
x→0

ln(1 + 1x)− tg(−3x)

sin(−2x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 7)(n + 4)
.

7. lim
x→0+0

5x4 − 2x2 + 5x

−3x4 − 2x3 − 4x2 .

8. lim
n→+∞

(n− 4)3 − (n + 2)3

(n− 4)3 − (n− 5)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 2)(n− 5)
.

10. lim
x→0

e6x + sin(7x)− 1

tg(9x)− 4x
.

11. lim
n→−1

arctg(−4x2 + 16x + 20)

ln(x2 + 3x + 3)
.

12. lim
n→∞

(5n2 − 2n + 1

5n2 + 4n + 1

)−4n+2
.

13. lim
x→−5

x3 + 2x2 − 19x− 20

x2 + 1x− 20
.

14. lim
x→π/2

ln | sin(−3x)|
ctg2(3x)

.

15. lim
x→0

(arcsin(−5x)

4x

)2x

.
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1. lim
x→∞

−5x3 + 4x2√x + 4x + 6

x3 − 5x2 + 6x− 4
√

x
.

2. lim
x→+∞

(6x− 3

5x + 3

)8x+2
.

3.

lim
x→∞

√
x + 5

(√
3
√

x + 2−
√

3
√

x + 8
)
.

4. lim
x→0

ln(1− sin(7x))

ln(1− tg(2x))
.

5. lim
x→0

arcsin(2x)− etg(3x) + 1√
1− cos2(4x)

.

6. lim
n→+∞

(6n + 7)(3n− 3)

1 + 2 + 3 + . . . + n
.

7. lim
x→0−0

−2x4 + 4x2 − 3x

−2x4 + 4x3 + 4x2 .

8. lim
n→+∞

(n + 2)4 − (n− 3)4

(n− 3)4 − (n− 4)4 .

9. lim
n→+∞

(7n + 7)(−2n + 3)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

cos(4x)− cos(−4x)

sin2(
√

5x)
.

11. lim
n→−3

arcsin(3x2 − 3x− 36)

arctg(x2 + 5x + 6)
.

12. lim
n→∞

(2n2 − 3n + 2

2n2 − 2n + 1

)−2n−4
.

13. lim
x→−5

x3 + 7x2 − 5x− 75

x2 + 10x + 25
.

14. lim
x→0

ln
(∣∣ cos(−4x)

∣∣ctg2(3x)
)
.

15. lim
x→0

(sin(4x)

4x

)5x+2
.
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1. lim
x→∞

3x2√x + 3x2 + 6x− 2
√

x√
x5 − 2

√
x3 − 5x− 2

.

2. lim
x→+∞

(6x− 1

7x + 2

)6x−4
.

3. lim
x→∞

(√
x2 + 3x + 7−√x2 + 9x + 2

)
.

4. lim
x→0

e4x − 1√
1− cos2(5x)

.

5. lim
x→0

esin(−3x) − arctg(−4x)

ln(1− 5x)
.

6. lim
n→+∞

(
√

10n + 7)2(
√

6n + 3)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0

5x3 + 4x2 − 2x

3x4 − 3x2 + 4x
.

8. lim
n→+∞

(3n− 5)2 + (−1n + 7)2

(n + 2)3 − (n + 1)3 .

9. lim
n→+∞

(
√

2n + 7)2(
√

6n + 5)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→π

| cos(2x)− cos(−4x)|
sin2(

√
4x)

.

11. lim
n→−3

2x2 + 2x− 12

ln(x2 + 2x− 2)
.

12. lim
n→∞

(−2n2 − 2n− 3

−2n2 + 3n− 2

)2n+4
.

13. lim
x→−5

x3 + 12x2 + 47x + 60

x2 + 8x + 15
.

14. lim
x→π

ln | cos(−4x)|
tg2(2x)

.

15. lim
x→0

( 3x− 4

−2x− 2

)5x+4
.
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1. lim
x→∞

−4x2 − 6x− 3
√

x− 1

5x2
√

x− 3
√

x3 − 1
.

2. lim
x→+∞

ln
(3x− 2

4x + 3

)2x+2
.

3. lim
x→π/2

(
√

9 tg2 x + 10−
√

9 tg2 x + 3

ctg x
.

4. lim
x→0

tg(ln(1 + 3x))

sin(2x)
.

5. lim
x→0

√
1 + 2 sin(5x)− e−3x

tg2
√

2x
.

6. lim
n→+∞

(
√

n− 4)(
√

n− 3)(3n + 7)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

3x4 − 3x3 + 5x2

2x5 − 2x3 − 4x
.

8. lim
n→+∞

(n + 2)4 − (n + 1)4

(n− 2)2 + (n− 3)2 .

9. lim
n→+∞

(
√

n + 3)(
√

n− 1)(7n− 5)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π

sin(14x)− sin(16x)

tg(4x)
.

11. lim
n→−1

sin(−5x2 − 30x− 25)

x2 + 4x + 3
.

12. lim
n→∞

(5n2 + 2n + 2

5n2 − 3n + 2

)2n−3
.

13. lim
x→4

x3 − 10x2 + 32x− 32

x2 − 8x + 16
.

14. lim
x→π/2

ln
((

sin2(−5x)
)tg2(9x)

)
.

15. lim
x→0

( 4x + 4

−2x + 4

)cos x

.
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1. lim
x→∞

3x2√x− 2x2 + 2x− 5

x3 + 3
3
√

x4 + 4x− 2
.

2. lim
x→−∞

(8x− 1

5x + 1

)3x−3
.

3. lim
x→π

√
2 ctg2 x + 2−

√
2 ctg2 x + 9

tg x
.

4. lim
x→0

ln(1 + tg(−3x))√
1 + 4x− 1

.

5. lim
x→0

ln(1− 2x)− ln(1 + 3x)

ln(1 + 4x)
.

6. lim
n→+∞

7n2 + 5n + 7
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0+0

2x4 − 3x2 − 2x

4x4 − 3x3 − 2x2 .

8. lim
n→+∞

(n− 5)4 − (n + 2)4

(n + 4)3 + (n + 3)3 .

9. lim
n→+∞

2n2 − 4n + 5
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→π

sin(15x)− sin(5x)

tg(5x)
.

11. lim
n→4

tg(5x2 + 5x− 100)

x2 − 6x + 8
.

12. lim
n→∞

(−5n2 − 4n− 1

−5n2 + 2n− 4

)−3n+2
.

13. lim
x→3

x3 − 9x2 + 23x− 15

x2 − 4x + 3
.

14. lim
x→π/4−0

(
tg(6x) · ln | tg(7x)|

)
.

15. lim
x→0

(3x2 − 1

5x− 2

)3x+1
.
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1. lim
x→∞

2x3 − 3x2 − 4x− 6

x3 − 2x2 + 5x + 4
.

2. lim
x→−∞

(4x− 2

5x + 5

)5x−2
.

3. lim
x→∞

√
x + 5

(√
x + 6−√x + 2

)
.

4. lim
x→0

esin(7x) − 1√
1 + sin(5x)− 1

.

5. lim
x→0

ln(1 + 4x)−
√

1 + 2 tg(3x)

arcsin(5x)
.

6. lim
n→+∞

((12− n)2 + (3− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0−0

−2x4 − 3x2 − 5x

3x4 + 4x3 − 4x2 .

8. lim
n→+∞

(n + 5)3 − (n + 2)3

(n + 2)3 − (n + 3)3 .

9. lim
n→+∞

( (5− n)2 + (3− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→π+0

eπ+5 sin(12x) − eπ

ex − eπ
.

11. lim
n→−2

arcsin(5x2 + 5x− 10)

tg(x2 + 5x + 6)
.

12. lim
n→∞

(5n2 + 2n + 3

5n2 + 2n + 3

)−2n+4
.

13. lim
x→4

x3 − 7x2 + 14x− 8

x2 − 5x + 4
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(7x)|

)
.

15. lim
x→0

( 3 + 1 sin x

2x− 2 tg x

)ln(1+x)
.
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1. lim
x→∞

−2x3 + 3x2√x− 3x + 4

x3 + 5x2 − 3x + 1
√

x
.

2. lim
x→+∞

ln
(2x + 1

2x + 5

)5x+4
.

3. lim
x→∞

√
x + 4

(√
9x2 + 5−√9x2 + 9

)
.

4. lim
x→0

sin(tg(3x))

ln(1− 4x)
.

5.

lim
x→0

√
1 + 2 tg(−2x)−

√
1− 2 sin(4x)

arctg(5x)
.

6.

lim
n→+∞

(
√

n2 + 10n) +
√

n2 + 1n)(2n + 2)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

2x3 + 3x2 − 2x

2x4 + 2x2 − 2x
.

8. lim
n→+∞

(n + 3)4 − (n + 1)4

(n + 6)4 − (n + 7)4 .

9.

lim
n→+∞

(
√

n2 + 6n) +
√

n2 − 5n)(3n− 4)

1 + 2 + 3 + . . . + n
.

10. lim
x→π+0

eπ+6 sin(5x) − eπ

ex − eπ
.

11. lim
n→3

arctg(−4x2 − 8x + 60)

sin(x2 − 4x + 3)
.

12. lim
n→∞

(4n2 + 3n + 3

4n2 − 2n + 2

)4n−1
.

13. lim
x→5

x3 − 5x2 − 25x + 125

x2 − 10x + 25
.

14. lim
x→0

(
ctg2(

√
3x) · ln | cos(−3x)|

)
.

15. lim
x→0

(
e5x − 4x

)−3 cos x

.
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1. lim
x→∞

4x2√x− 3x2 − 3x− 5
√

x√
x5 + 4

√
x3 + 3x− 1

.

2. lim
x→+∞

(8x− 5

6x− 5

)6x+1
.

3.

lim
x→∞

√
x + 4

(√
2
√

x + 2−
√

2
√

x + 8
)
.

4. lim
x→0

sin2(tg(14x))

(e5x − 1)x
.

5. lim
x→0

esin(−2x) − cos(−4x)

tg(2x)
.

6.

lim
n→+∞

(
√

n + 5 +
√

n + 3)2(
√

36n2 − 3)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

2x4 + 3x3 − 2x2

−4x5 − 4x3 − 2x
.

8. lim
n→+∞

(−5n + 5)2 + (−1n + 2)2

(n− 2)3 − (n− 3)3 .

9.

lim
n→+∞

(
√

n− 3 +
√

n− 4)2(
√

4n2 − 2)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→0

e9x − e10x

sin(2x)− sin(6x)
.

11. lim
n→−3

e3x2+24x+45 − 1

tg(x2 + 4x + 3)
.

12. lim
n→∞

(−5n2 + 2n− 5

−5n2 + 2n− 2

)3n+2
.

13. lim
x→2

x3 + 6x2 − 1x− 30

x2 + 1x− 6
.

14. lim
x→π/2

(
tg2(2x) · ln | sin(−2x)|

)
.

15. lim
x→0

(e4x2 − 1

−3x

)−2x+4
.
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1. lim
x→∞

4x2 + 5x + 3
√

x + 3

−6x2
√

x + 5
√

x3 − 5
.

2. lim
x→+∞

(4x− 1

5x + 1

)8x+4
.

3. lim
x→∞

(√
x2 + 5x + 3−√x2 + 3x + 2

)
.

4. lim
x→0

sin2(tg
√

6x)

(e4x − 1)
.

5. lim
x→0

ln(1− 1x)− tg(3x)

sin(4x)
.

6.

lim
n→+∞

(
√

n + 4 +
√

n− 4)2(
√

49n2 − 5)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0+0

5x4 − 2x2 + 4x

−3x4 − 3x3 − 4x2 .

8. lim
n→+∞

(n− 5)4 − (n + 2)4

(n− 2)2 + (n− 3)2 .

9.

lim
n→+∞

(
√

n + 3 +
√

n− 3)2(
√

9n2 + 5)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→0

sin(5x) + sin(8x)

arcsin(4x)− arcsin(2x)
.

11. lim
n→4

√−5x2 + 45x− 99− 1

arcsin(x2 − 3x− 4)
.

12. lim
n→∞

(−5n2 − 4n− 5

−5n2 − 4n− 2

)−2n−4
.

13. lim
x→−2

x3 + 8x2 + 20x + 16

x2 + 4x + 4
.

14. lim
x→π

(
ctg2(4x) · ln | cos(6x)|

)
.

15. lim
x→0

(arcsin(−4x)

10x

)−4x

.
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1. lim
x→∞

−2x2√x− 2x2 − 5x + 4

x3 + 4
3
√

x4 − 4x− 5
.

2. lim
x→+∞

ln
(3x− 1

4x + 3

)7x+2
.

3. lim
x→π/2

(
√

8 tg2 x + 3−
√

8 tg2 x + 5

ctg x
.

4. lim
x→0

tg(sin(4x))

(e4x − 1)
.

5. lim
x→0

arcsin(−4x)− etg(2x) + 1√
1− cos2(4x)

.

6. lim
n→+∞

( (n + 5)(5n− 4)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0−0

2x4 − 3x2 − 3x

3x4 − 4x3 + 2x2 .

8. lim
n→+∞

(n− 1)4 − (n− 5)4

(n + 6)3 + (n + 5)3 .

9. lim
n→+∞

( (n + 5)(−4n− 3)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→0

e8x + sin(9x)− 1

tg(10x)− 5x
.

11. lim
n→−3

ln(4x2 − 8x− 59)

sin(x2 + 7x + 12)
.

12. lim
n→∞

(−5n2 − 4n− 5

−5n2 + 4n− 3

)−3n+4
.

13. lim
x→−4

x3 + 8x2 + 19x + 12

x2 + 7x + 12
.

14. lim
x→π/2

ln | sin(5x)|
ctg2(11x)

.

15. lim
x→0

(sin(4x)

4x

)4x+8
.
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1. lim
x→∞

5x3 + 6x2 − 6x− 6

x3 + 2x2 + 5x + 5
.

2. lim
x→−∞

(5x + 4

3x− 3

)3x−2
.

3. lim
x→π

√
9 ctg2 x + 8−

√
9 ctg2 x + 7

tg x
.

4. lim
x→0

ln(1− sin(7x))

ln(1 + tg(2x))
.

5. lim
x→0

esin(7x) − arctg(3x)

ln(1 + 2x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 3)(n + 6)
.

7. lim
x→0

5x3 − 3x2 − 4x

−3x4 − 2x2 − 4x
.

8. lim
n→+∞

(n + 7)3 − (n + 5)3

(n + 5)3 − (n + 6)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 5)(n− 2)
.

10. lim
x→0

cos(4x)− cos(−2x)

sin2(
√

5x)
.

11. lim
n→−3

tg(−4x2 − 32x− 60)

sin(x2 + 2x− 3)
.

12. lim
n→∞

(4n2 + 3n + 5

4n2 + 2n + 3

)4n−1
.

13. lim
x→2

x3 − 8x2 + 20x− 16

x2 − 4x + 4
.

14. lim
x→0

ln
(∣∣ cos(6x)

∣∣ctg2(5x)
)
.

15. lim
x→0

( 3x− 10

−2x− 5

)−4x+4
.
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1. lim
x→∞

−4x3 + 2x2√x + 6x− 3

x3 + 6x2 + 3x− 6
√

x
.

2. lim
x→−∞

(5x + 3

8x + 4

)7x−1
.

3. lim
x→∞

√
x + 10

(√
x + 5−√x + 6

)
.

4. lim
x→0

e−5x − 1√
1− cos2(5x)

.

5. lim
x→0

√
1 + 2 sin(3x)− e2x

tg2
√

5x
.

6. lim
n→+∞

(−2n− 3)(3n− 2)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

2x4 − 4x3 + 2x2

3x5 − 2x3 − 2x
.

8. lim
n→+∞

(n− 1)4 − (n + 4)4

(n + 3)4 − (n + 4)4 .

9. lim
n→+∞

(−3n− 2)(2n + 7)

1 + 2 + 3 + . . . + n
.

10. lim
x→π

sin(10x)− sin(16x)

tg(5x)
.

11. lim
n→2

arctg(−2x2 − 4x + 16)

ln(x2 − 5x + 7)
.

12. lim
n→∞

(−4n2 + 3n− 2

−4n2 − 4n− 2

)3n−3
.

13. lim
x→2

x3 − 3x2 − 10x + 24

x2 + 1x− 6
.

14. lim
x→π

ln | cos(2x)|
tg2(5x)

.

15. lim
x→0

( 3x− 5

−3x + 2

)cos x

.
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1. lim
x→∞

−2x2√x− 4x2 − 2x− 1
√

x√
x5 − 5

√
x3 − 2x + 3

.

2. lim
x→+∞

ln
(−4x− 5

−4x + 5

)5x+1
.

3. lim
x→∞

√
x + 9

(√
5x2 + 7−√5x2 + 8

)
.

4. lim
x→0

tg(ln(1− 2x))

sin(2x)
.

5. lim
x→0

√
1 + 10x− cos(−5x)

ln(1 + 2x)
.

6. lim
n→+∞

(
√

2n + 6)2(
√

9n− 5)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0+0

−2x4 − 4x2 − 5x

−3x4 − 4x3 − 2x2 .

8. lim
n→+∞

(6n− 4)2 + (4n + 4)2

(n + 3)3 − (n + 4)3 .

9. lim
n→+∞

(
√

4n− 5)2(
√

8n− 1)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→π

sin(5x)− sin(15x)

tg(4x)
.

11. lim
n→−3

arcsin(2x2 − 4x− 30)

arctg(x2 + 7x + 12)
.

12. lim
n→∞

(−4n2 + 3n− 2

−4n2 + 4n− 3

)−2n+2
.

13. lim
x→−3

x3 + 4x2 − 9x− 36

x2 + 7x + 12
.

14. lim
x→π/2

ln
((

sin2(7x)
)tg2(3x)

)
.

15. lim
x→0

(5x2 + 2

4x + 4

)4x+3
.
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1. lim
x→∞

−2x2 − 5x + 2
√

x− 3

−2x2
√

x + 3
√

x3 + 5
.

2. lim
x→+∞

(6x + 2

5x + 3

)5x−2
.

3. lim
x→∞

√
x + 4

(√
10
√

x + 8−
√

10
√

x + 4
)
.

4. lim
x→0

ln(1 + tg(3x))√
1 + 5x− 1

.

5. lim
x→0

ln(1 + 4x)− ln(1− 2x)

ln(1 + 4x)
.

6. lim
n→+∞

(
√

n + 4)(
√

n + 2)(6n− 3)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

−2x4 + 2x2 + 5x

3x4 − 4x3 + 2x2 .

8. lim
n→+∞

(n + 5)4 − (n + 4)4

(n− 5)2 + (n− 4)2 .

9. lim
n→+∞

(
√

n− 4)(
√

n− 4)(4n + 5)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π+0

sin(4x) + sin(6x)

arcsin(5(x− π))
.

11. lim
n→−4

−3x2 − 21x− 36

ln(x2 + 6x + 9)
.

12. lim
n→∞

(4n2 + 4n + 5

4n2 − 4n + 2

)−4n+1
.

13. lim
x→−1

x3 − 1x2 − 5x− 3

x2 + 2x + 1
.

14. lim
x→π/4−0

(
tg(10x) · ln | tg(3x)|

)
.

15. lim
x→0

(−4− 4 sin x

−4x + 3 tg x

)ln(1+x)
.
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1. lim
x→∞

5x2√x + 6x2 + 5x− 4

x3 + 5
3
√

x4 − 3x− 5
.

2. lim
x→+∞

(4x + 1

5x + 2

)4x−1
.

3. lim
x→∞

(√
x2 + 8x + 6−√x2 + 9x + 2

)
.

4. lim
x→0

esin(5x) − 1√
1 + sin(4x)− 1

.

5. lim
x→0

ln(1 + 6x)−
√

1 + 2 tg(−2x)

arcsin(5x)
.

6. lim
n→+∞

7n2 + 4n + 2
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0

5x3 − 3x2 + 2x

3x4 − 4x2 + 4x
.

8. lim
n→+∞

(n + 1)4 − (n + 5)4

(n− 5)3 + (n− 4)3 .

9. lim
n→+∞

13n2 − 2n− 3
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→π+0

sin(11x) + sin(7x)

arcsin(2(x− π))
.

11. lim
n→1

sin(4x2 − 16x + 12)

x2 + 2x− 3
.

12. lim
n→∞

(2n2 − 2n + 5

2n2 − 4n + 3

)−3n+1
.

13. lim
x→−5

x3 − 3x2 − 25x + 75

x2 + 2x− 15
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(9x)|

)
.

15. lim
x→0

(
e3x − 4x

)−4 cos x

.
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1. lim
x→∞

−5x3 − 5x2 − 4x− 5

x3 − 4x2 − 5x− 4
.

2. lim
x→+∞

ln
(3x− 1

5x + 5

)3x+3
.

3.

lim
x→π/2

(
√

10 tg2 x + 3−
√

10 tg2 x + 7

ctg x
.

4. lim
x→0

sin(tg(5x))

ln(1− 5x)
.

5.

lim
x→0

√
1 + 2 tg(7x)−

√
1− 2 sin(−5x)

arctg(2x)
.

6. lim
n→+∞

((14− n)2 + (4− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0

4x4 + 2x3 + 2x2

3x5 − 4x3 + 2x
.

8. lim
n→+∞

(n− 3)3 − (n + 1)3

(n + 4)3 − (n + 5)3 .

9. lim
n→+∞

((11− n)2 + (2− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→0

e14x − e10x

sin(12x)− sin(10x)
.

11. lim
n→−2

tg(2x2 − 6x− 20)

x2 + 6x + 8
.

12. lim
n→∞

(−5n2 − 3n− 5

−5n2 + 3n− 1

)2n+2
.

13. lim
x→−5

x3 + 3x2 − 25x− 75

x2 + 8x + 15
.

14. lim
x→0

(
ctg2(

√
4x) · ln | cos(−2x)|

)
.

15. lim
x→0

(e2x2 − 1

−3x

)−5x+10
.
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1. lim
x→∞

2x3 − 6x2√x + 3x− 6

x3 − 4x2 − 6x + 6
√

x
.

2. lim
x→−∞

(7x− 1

5x + 1

)4x+1
.

3. lim
x→π

√
5 ctg2 x + 3−

√
5 ctg2 x + 4

tg x
.

4. lim
x→0

sin2(tg(2x))

(e−5x − 1)x
.

5. lim
x→0

esin(4x) − cos(4x)

tg(−4x)
.

6.

lim
n→+∞

(
√

n2 + 14n) +
√

n2 + 4n)(5n− 5)

1 + 2 + 3 + . . . + n
.

7. lim
x→0+0

−3x4 − 3x2 + 4x

−4x4 − 3x3 + 4x2 .

8. lim
n→+∞

(n + 5)4 − (n + 7)4

(n− 2)4 − (n− 3)4 .

9.

lim
n→+∞

(
√

n2 + 11n) +
√

n2 − 5n)(7n + 5)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

sin(7x) + sin(12x)

arcsin(11x)− arcsin(6x)
.

11. lim
n→−3

arcsin(5x2 − 10x− 75)

tg(x2 + 5x + 6)
.

12. lim
n→∞

(4n2 + 2n + 5

4n2 + 4n + 4

)−4n+2
.

13. lim
x→2

x3 − 2x2 − 4x + 8

x2 − 4x + 4
.

14. lim
x→π/2

(
tg2(3x) · ln | sin(−4x)|

)
.

15. lim
x→0

(arcsin(2x)

5x

)4x

.
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1. lim
x→∞

−2x2√x + 6x2 + 5x + 2
√

x√
x5 + 2

√
x3 − 6x− 5

.

2. lim
x→−∞

(2x− 1

3x− 5

)3x−3
.

3. lim
x→∞

√
x + 10

(√
x + 6−√x + 5

)
.

4. lim
x→0

sin2(tg
√

9x)

(e5x − 1)
.

5. lim
x→0

ln(1− 3x)− tg(−4x)

sin(5x)
.

6.

lim
n→+∞

(
√

n− 4 +
√

n− 2)2(
√

36n2 + 8n)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

−5x4 + 4x2 + 3x

4x4 − 4x3 − 2x2 .

8. lim
n→+∞

(7n + 3)2 + (−3n + 3)2

(n + 2)3 − (n + 1)3 .

9.

lim
n→+∞

(
√

n− 5 +
√

n− 4)2(
√

25n2 + 3n)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→0

e14x + sin(10x)− 1

tg(10x)− 5x
.

11. lim
n→3

arctg(3x2 − 24x + 45)

sin(x2 − 5x + 6)
.

12. lim
n→∞

(−4n2 + 4n− 3

−4n2 + 2n− 1

)−3n+4
.

13. lim
x→−1

x3 − 7x2 + 7x + 15

x2 − 2x− 3
.

14. lim
x→π

(
ctg2(3x) · ln | cos(2x)|

)
.

15. lim
x→0

(sin(−5x)

−5x

)−3x+11
.
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1. lim
x→∞

−3x2 + 3x + 5
√

x + 4

−6x2
√

x + 6
√

x3 − 6
.

2. lim
x→+∞

ln
(4x− 3

4x + 1

)−2x+1
.

3.

lim
x→∞

√
x + 2

(√
5
√

x + 10−
√

5
√

x + 4
)
.

4. lim
x→0

tg(sin(−5x))

(e4x − 1)
.

5. lim
x→0

arcsin(−3x)− etg(5x) + 1√
1− cos2(−2x)

.

6.

lim
n→+∞

(
√

n− 4 +
√

n + 3)2(
√

4n2 + 7n)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0

−3x3 + 2x2 − 2x

3x4 − 2x2 + 4x
.

8. lim
n→+∞

(n− 1)4 − (n− 3)4

(n− 4)2 + (n− 5)2 .

9.

lim
n→+∞

(
√

n− 3 +
√

n + 4)2(
√

36n2 + 4n)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→0

cos(−3x)− cos(4x)

sin2(
√

5x)
.

11. lim
n→1

e−3x2−6x+9 − 1

tg(x2 − 4x + 3)
.

12. lim
n→∞

(5n2 + 4n + 1

5n2 − 3n + 4

)4n+1
.

13. lim
x→2

x3 − 7x2 + 16x− 12

x2 − 4x + 4
.

14. lim
x→π/2

ln | sin(−3x)|
ctg2(7x)

.

15. lim
x→0

(3x− 2

5x− 1

)−5x+6
.
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1. lim
x→∞

3x2√x + 4x2 + 2x− 4

x3 − 6
3
√

x4 − 5x− 5
.

2. lim
x→+∞

(5x + 2

4x + 2

)6x+4
.

3. lim
x→∞

(√
x2 + 8x + 2−√x2 + 7x + 6

)
.

4. lim
x→0

ln(1− sin(5x))

ln(1− tg(2x))
.

5. lim
x→0

esin(6x) − arctg(−4x)

ln(1− 5x)
.

6. lim
n→+∞

( (n− 3)(4n + 3)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0

−2x4 − 2x3 + 3x2

2x5 − 2x3 + 2x
.

8. lim
n→+∞

(n + 6)4 − (n− 4)4

(n + 1)3 + (n + 2)3 .

9. lim
n→+∞

( (n− 2)(−5n + 2)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→π

sin(7x)− sin(11x)

tg(2x)
.

11. lim
n→2

√
2x2 − 14x + 21− 1

arcsin(x2 − 6x + 8)
.

12. lim
n→∞

(4n2 + 4n + 5

4n2 − 2n + 3

)−4n−1
.

13. lim
x→−5

x3 − 2x2 − 23x + 60

x2 + 1x− 20
.

14. lim
x→0

ln
(∣∣ cos(−4x)

∣∣ctg2(3x)
)
.

15. lim
x→0

(−5x + 3

−4x + 2

)cos x

.
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1. lim
x→∞

3x3 − 5x2 + 4x− 2

x3 − 5x2 − 5x + 3
.

2. lim
x→+∞

(6x + 2

7x + 5

)7x+4
.

3. lim
x→π/2

(
√

7 tg2 x + 5−
√

7 tg2 x + 2

ctg x
.

4. lim
x→0

e2x − 1√
1− cos2(5x)

.

5. lim
x→0

√
1 + 2 sin(6x)− e3x

tg2
√

4x
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n− 2)(n− 2)
.

7. lim
x→0+0

3x4 − 3x2 + 3x

3x4 − 3x3 + 2x2 .

8. lim
n→+∞

(n− 2)3 − (n + 2)3

(n + 4)3 − (n + 5)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 7)(n− 2)
.

10. lim
x→π+0

sin(14x) + sin(10x)

arcsin(5(x− π))
.

11. lim
n→1

ln(4x2 − 24x + 21)

sin(x2 − 3x + 2)
.

12. lim
n→∞

(4n2 + 3n + 4

4n2 + 3n + 4

)2n+4
.

13. lim
x→−3

x3 + 7x2 + 15x + 9

x2 + 6x + 9
.

14. lim
x→π

ln | cos(−4x)|
tg2(4x)

.

15. lim
x→0

(3x2 + 5

4x + 10

)−4x+1
.
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1. lim
x→∞

−3x3 − 3x2√x + 2x + 1

x3 + 3x2 − 2x + 4
√

x
.

2. lim
x→+∞

ln
(2x− 2

3x + 4

)6x−4
.

3. lim
x→π

√
4 ctg2 x + 5−

√
4 ctg2 x + 4

tg x
.

4. lim
x→0

tg(ln(1− 4x))

sin(4x)
.

5. lim
x→0

√
1 + 10x− cos(−3x)

ln(1 + 4x)
.

6. lim
n→+∞

(5n− 1)(3n− 2)

1 + 2 + 3 + . . . + n
.

7. lim
x→0−0

3x4 + 2x2 + 5x

4x4 + 3x3 − 2x2 .

8. lim
n→+∞

(n + 4)4 − (n + 3)4

(n + 6)4 − (n + 7)4 .

9. lim
n→+∞

(−3n− 2)(6n− 4)

1 + 2 + 3 + . . . + n
.

10. lim
x→π+0

sin(7x) + sin(11x)

arcsin(5(x− π))
.

11. lim
n→−3

tg(−2x2 + 2x + 24)

sin(x2 + 1x− 6)
.

12. lim
n→∞

(2n2 − 4n + 5

2n2 − 3n + 4

)−3n−2
.

13. lim
x→4

x3 − 6x2 + 5x + 12

x2 − 3x− 4
.

14. lim
x→π/2

ln
((

sin2(−3x)
)tg2(9x)

)
.

15. lim
x→0

( 2− 2 sin x

4x− 5 tg x

)ln(1+x)
.
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1. lim
x→∞

3x2√x + 6x2 + 6x− 2
√

x√
x5 + 2

√
x3 − 5x + 1

.

2. lim
x→−∞

(6x− 3

3x + 1

)7x−4
.

3.

lim
x→∞

√
x + 3

(√
10x2 + 5−√10x2 + 10

)
.

4. lim
x→0

ln(1 + tg(7x))√
1 + 4x− 1

.

5. lim
x→0

ln(1 + 6x)− ln(1− 2x)

ln(1 + 4x)
.

6. lim
n→+∞

(
√

3n + 7)2(
√

10n− 3)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0

3x3 + 2x2 + 2x

2x4 − 4x2 + 4x
.

8. lim
n→+∞

(5n− 2)2 + (5n + 3)2

(n− 5)3 − (n− 4)3 .

9. lim
n→+∞

(
√

6n + 3)2(
√

2n + 7)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→π+0

eπ+2 sin(8x) − eπ

ex − eπ
.

11. lim
n→−4

arctg(−5x2 − 35x− 60)

ln(x2 + 3x− 3)
.

12. lim
n→∞

(5n2 − 2n + 2

5n2 + 4n + 1

)−2n−1
.

13. lim
x→−5

x3 + 2x2 − 25x− 50

x2 + 7x + 10
.

14. lim
x→π/4−0

(
tg(10x) · ln | tg(9x)|

)
.

15. lim
x→0

(
e−5x − 1x

)−4 cos x

.
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1. lim
x→∞

2x2 − 5x− 6
√

x + 3

4x2
√

x + 2
√

x3 + 1
.

2. lim
x→−∞

(2x + 5

5x− 1

)3x−4
.

3.

lim
x→∞

√
x + 10

(√
2
√

x + 4−
√

2
√

x + 3
)
.

4. lim
x→0

esin(4x) − 1√
1 + sin(4x)− 1

.

5. lim
x→0

ln(1 + 2x)−
√

1 + 2 tg(−5x)

arcsin(4x)
.

6. lim
n→+∞

(
√

n + 4)(
√

n + 7)(6n + 3)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

5x4 + 3x3 − 4x2

−3x5 − 4x3 + 4x
.

8. lim
n→+∞

(n + 4)4 − (n− 5)4

(n + 4)2 + (n + 5)2 .

9. lim
n→+∞

(
√

n− 4)(
√

n + 1)(5n− 3)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→0

e7x − e4x

sin(6x)− sin(8x)
.

11. lim
n→−4

arcsin(−2x2 − 4x + 16)

arctg(x2 + 3x− 4)
.

12. lim
n→∞

(4n2 − 3n + 3

4n2 + 4n + 4

)3n+2
.

13. lim
x→−5

x3 + 14x2 + 65x + 100

x2 + 10x + 25
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(3x)|

)
.

15. lim
x→0

(e−5x2 − 1

−4x

)−3x+12
.
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1. lim
x→∞

2x2√x + 3x2 − 2x + 5

x3 + 3
3
√

x4 + 4x + 6
.

2. lim
x→+∞

ln
(2x− 2

2x− 1

)3x+3
.

3. lim
x→∞

(√
x2 + 5x + 3−√x2 + 4x + 6

)
.

4. lim
x→0

sin(tg(7x))

ln(1 + 4x)
.

5. lim
x→0

arcsin(4x)− ln(1− arctg(5x))√
1 + sin(−4x)− 1

.

6. lim
n→+∞

14n2 + 5n− 2
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0+0

4x4 + 2x2 − 3x

−2x4 − 3x3 + 4x2 .

8. lim
n→+∞

(n + 1)4 − (n + 6)4

(n + 5)3 + (n + 4)3 .

9. lim
n→+∞

7n2 + 5n− 5
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→0

sin(4x) + sin(6x)

arcsin(11x)− arcsin(6x)
.

11. lim
n→−3

2x2 − 4x− 30

ln(x2 + 4x + 4)
.

12. lim
n→∞

(−5n2 + 2n− 1

−5n2 + 3n− 2

)3n−1
.

13. lim
x→−1

x3 + 4x2 − 7x− 10

x2 − 1x− 2
.

14. lim
x→0

(
ctg2(

√
4x) · ln | cos(7x)|

)
.

15. lim
x→0

(arcsin(−5x)

6x

)3x

.
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1. lim
x→∞

−3x3 + 2x2 − 6x− 3

x3 + 6x2 + 5x + 1
.

2. lim
x→+∞

(8x− 4

6x + 1

)5x−2
.

3. lim
x→π/2

(
√

6 tg2 x + 4−
√

6 tg2 x + 10

ctg x
.

4. lim
x→0

sin2(tg(12x))

(e5x − 1)x
.

5. lim
x→0

esin(6x) − cos(4x)

tg(2x)
.

6. lim
n→+∞

((5− n)2 + (−1− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0−0

−2x4 + 3x2 + 4x

−4x4 − 3x3 + 4x2 .

8. lim
n→+∞

(n + 2)3 − (n + 6)3

(n + 5)3 − (n + 4)3 .

9. lim
n→+∞

( (9− n)2 + (1− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→0

e11x + sin(8x)− 1

tg(7x)− 3x
.

11. lim
n→−3

sin(4x2 + 4x− 24)

x2 + 5x + 6
.

12. lim
n→∞

(4n2 − 2n + 5

4n2 − 4n + 4

)−4n−3
.

13. lim
x→−4

x3 + 1x2 − 16x− 16

x2 + 5x + 4
.

14. lim
x→π/2

(
tg2(2x) · ln | sin(3x)|

)
.

15. lim
x→0

(sin(−3x)

−3x

)−3x+4
.
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1. lim
x→∞

−3x3 + 5x2√x− 3x + 6

x3 − 6x2 − 6x + 6
√

x
.

2. lim
x→+∞

(6x− 2

9x + 4

)3x+3
.

3. lim
x→π

√
4 ctg2 x + 5−

√
4 ctg2 x + 8

tg x
.

4. lim
x→0

sin2(tg
√

11x)

(e5x − 1)
.

5. lim
x→0

ln(1− 3x)− tg(−2x)

sin(4x)
.

6.

lim
n→+∞

(
√

n2 + 8n) +
√

n2 + n)(6n + 2)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

−5x3 − 3x2 + 5x

3x4 − 3x2 + 4x
.

8. lim
n→+∞

(n + 3)4 − (n + 5)4

(n− 2)4 − (n− 1)4 .

9.

lim
n→+∞

(
√

n2 + 12n) +
√

n2 + 2n)(4n + 2)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

cos(3x)− cos(−3x)

sin2(
√

2x)
.

11. lim
n→4

tg(4x2 − 8x− 32)

x2 − 3x− 4
.

12. lim
n→∞

(−2n2 − 2n− 4

−2n2 − 2n− 4

)2n+2
.

13. lim
x→3

x3 − 1x2 − 21x + 45

x2 − 6x + 9
.

14. lim
x→π

(
ctg2(3x) · ln | cos(2x)|

)
.

15. lim
x→0

( 4x− 4

−4x− 2

)5x+2
.
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1. lim
x→∞

4x2√x− 3x2 − 2x− 2
√

x√
x5 − 2

√
x3 + 3x + 5

.

2. lim
x→+∞

ln
(5x− 4

8x + 4

)3x+1
.

3. lim
x→∞

√
x + 7

(√
x + 7−√x + 2

)
.

4. lim
x→0

tg(sin(7x))

(e5x − 1)
.

5. lim
x→0

arcsin(5x)− etg(3x) + 1√
1− cos2(−5x)

.

6.

lim
n→+∞

(
√

n + 2 +
√

n + 1)2(
√

9n2 + 5)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

2x4 + 2x3 + 3x2

−4x5 − 4x3 − 4x
.

8. lim
n→+∞

(4n + 1)2 + (4n− 1)2

(n + 5)3 − (n + 4)3 .

9.

lim
n→+∞

(
√

n− 3 +
√

n + 6)2(
√

36n2 + 6n)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π

| cos(−5x)− cos(3x)|
sin2(

√
4x)

.

11. lim
n→−1

arcsin(4x2 + 20x + 16)

tg(x2 + 4x + 3)
.

12. lim
n→∞

(−5n2 − 4n− 4

−5n2 − 4n− 1

)−3n−4
.

13. lim
x→4

x3 − 5x2 − 2x + 24

x2 − 2x− 8
.

14. lim
x→π/2

ln | sin(7x)|
ctg2(3x)

.

15. lim
x→0

( 3x− 2

−3x + 1

)cos x

.
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1. lim
x→∞

−3x2 − 3x + 3
√

x− 4

4x2
√

x + 6
√

x3 − 6
.

2. lim
x→−∞

(6x + 1

5x− 4

)5x+4
.

3. lim
x→∞

√
x + 10

(√
4x2 + 9−√4x2 + 4

)
.

4. lim
x→0

ln(1− sin(−5x))

ln(1− tg(5x))
.

5. lim
x→0

esin(4x) − arctg(−5x)

ln(1− 5x)
.

6.

lim
n→+∞

(
√

n + 4 +
√

n− 5)2(
√

16n2 + 2n)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0+0

−4x4 + 2x2 − 5x

−3x4 + 3x3 − 4x2 .

8. lim
n→+∞

(n− 4)4 − (n + 1)4

(n + 2)2 + (n + 1)2 .

9.

lim
n→+∞

(
√

n + 5 +
√

n + 4)2(
√

49n2 + 6n)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→π

sin(4x)− sin(10x)

tg(5x)
.

11. lim
n→1

arctg(−3x2 + 18x− 15)

sin(x2 + 2x− 3)
.

12. lim
n→∞

(−2n2 + 2n− 3

−2n2 + 4n− 3

)−3n−3
.

13. lim
x→−4

x3 + 4x2 − 16x− 64

x2 + 8x + 16
.

14. lim
x→0

ln
(∣∣ cos(7x)

∣∣ctg2(5x)
)
.

15. lim
x→0

(−4x2 + 4

5x + 8

)−2x+4
.
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1. lim
x→∞

−2x2√x + 4x2 + 2x + 2

x3 − 6
3
√

x4 + 3x− 2
.

2. lim
x→−∞

(2x− 2

5x + 2

)8x+4
.

3.

lim
x→∞

√
x + 8

(√
9
√

x + 5−
√

9
√

x + 6
)
.

4. lim
x→0

e−2x − 1√
1− cos2(5x)

.

5. lim
x→0

√
1 + 2 sin(−3x)− e3x

tg2
√

2x
.

6. lim
n→+∞

( (n + 5)(4n− 3)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0−0

4x4 − 3x2 + 3x

4x4 − 3x3 + 2x2 .

8. lim
n→+∞

(n− 4)4 − (n− 3)4

(n + 2)3 + (n + 3)3 .

9. lim
n→+∞

( (n + 7)(−4n + 5)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→π+0

sin(14x) + sin(12x)

arcsin(4(x− π))
.

11. lim
n→1

e5x2−20x+15 − 1

tg(x2 + 2x− 3)
.

12. lim
n→∞

(2n2 + 4n + 4

2n2 − 3n + 2

)−4n+3
.

13. lim
x→4

x3 − 1x2 − 22x + 40

x2 − 6x + 8
.

14. lim
x→π

ln | cos(2x)|
tg2(3x)

.

15. lim
x→0

(−2− 1 sin x

−3x− 3 tg x

)ln(1+x)
.
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1. lim
x→∞

−5x3 − 5x2 − 4x− 2

x3 + 2x2 + 2x + 3
.

2. lim
x→+∞

ln
(−2x + 3

−2x + 2

)−2x−4
.

3. lim
x→∞

(√
x2 + 3x + 2−√x2 + 6x + 8

)
.

4. lim
x→0

tg(ln(1 + 7x))

sin(−2x)
.

5. lim
x→0

√
1 + 10x− cos(−3x)

ln(1 + 5x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 3)(n + 7)
.

7. lim
x→0

−3x3 + 3x2 − 2x

−3x4 + 3x2 − 2x
.

8. lim
n→+∞

(n + 7)3 − (n− 5)3

(n + 2)3 − (n + 1)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 5)(n + 5)
.

10. lim
x→π+0

eπ+6 sin(6x) − eπ

ex − eπ
.

11. lim
n→4

√−3x2 + 21x− 35− 1

arcsin(x2 − 3x− 4)
.

12. lim
n→∞

(4n2 − 3n + 4

4n2 + 2n + 4

)−2n−1
.

13. lim
x→−1

x3 + 3x2 − 1x− 3

x2 + 4x + 3
.

14. lim
x→π/2

ln
((

sin2(−3x)
)tg2(7x)

)
.

15. lim
x→0

(
e5x − 1x

)2 cos x

.
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1. lim
x→∞

5x3 − 5x2√x + 3x− 5

x3 + 5x2 − 2x− 4
√

x
.

2. lim
x→+∞

(8x + 1

5x + 1

)4x−3
.

3. lim
x→π/2

(
√

9 tg2 x + 5−
√

9 tg2 x + 9

ctg x
.

4. lim
x→0

ln(1 + tg(5x))√
1− 2x− 1

.

5. lim
x→0

ln(1 + 4x)− ln(1 + 5x)

ln(1 + 5x)
.

6. lim
n→+∞

(7n + 2)(−5n + 1)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

2x4 + 4x3 + 4x2

−3x5 − 4x3 − 2x
.

8. lim
n→+∞

(n− 4)4 − (n− 1)4

(n− 4)4 − (n− 3)4 .

9. lim
n→+∞

(−5n + 7)(4n− 1)

1 + 2 + 3 + . . . + n
.

10. lim
x→π+0

eπ+6 sin(11x) − eπ

ex − eπ
.

11. lim
n→−2

ln(3x2 + 9x + 7)

sin(x2 − 1x− 6)
.

12. lim
n→∞

(−2n2 − 2n− 4

−2n2 − 3n− 4

)4n+4
.

13. lim
x→−5

x3 + 8x2 + 5x− 50

x2 + 10x + 25
.

14. lim
x→π/4−0

(
tg(6x) · ln | tg(3x)|

)
.

15. lim
x→0

(e−3x2 − 1

−2x

)2x+9
.
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1. lim
x→∞

−4x2√x− 2x2 − 4x + 5
√

x√
x5 − 5

√
x3 + 4x− 3

.

2. lim
x→+∞

(2x− 1

4x− 5

)8x+3
.

3. lim
x→π

√
9 ctg2 x + 3−

√
9 ctg2 x + 4

tg x
.

4. lim
x→0

esin(−5x) − 1√
1 + sin(5x)− 1

.

5.

lim
x→0

√
1 + 2 tg(−5x)−

√
1− 2 sin(5x)

arctg(5x)
.

6. lim
n→+∞

(
√

13n + 3)2(
√

9n− 2)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0+0

5x4 + 2x2 + 2x

−2x4 − 4x3 + 4x2 .

8. lim
n→+∞

(5n + 7)2 + (−3n + 6)2

(n + 4)3 − (n + 5)3 .

9. lim
n→+∞

(
√

6n− 2)2(
√

14n− 3)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→0

e13x − e4x

sin(5x)− sin(3x)
.

11. lim
n→2

tg(3x2 − 18x + 24)

sin(x2 − 3x + 2)
.

12. lim
n→∞

(−5n2 − 2n− 3

−5n2 + 2n− 4

)4n−4
.

13. lim
x→−5

x3 + 2x2 − 13x + 10

x2 + 4x− 5
.

14. lim
x→π/4+0

(
ctg(4x) · ln | tg(7x)|

)
.

15. lim
x→0

(arcsin(4x)

9x

)−2x

.

Âàðèàíò L - 64

1. lim
x→∞

4x2 + 4x− 4
√

x + 2

2x2
√

x + 6
√

x3 − 5
.

2. lim
x→+∞

ln
(4x + 1

7x + 5

)4x−4
.

3. lim
x→∞

√
x + 3

(√
x + 3−√x + 8

)
.

4. lim
x→0

sin(tg(5x))

ln(1− 4x)
.

5. lim
x→0

esin(−5x) − cos(−4x)

tg(2x)
.

6. lim
n→+∞

(
√

n− 3)(
√

n + 5)(3n− 3)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

−3x4 − 2x2 + 3x

−4x4 − 2x3 − 2x2 .

8. lim
n→+∞

(n− 5)4 − (n + 1)4

(n− 3)2 + (n− 4)2 .

9. lim
n→+∞

(
√

n + 3)(
√

n + 1)(7n− 3)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→0

sin(2x) + sin(9x)

arcsin(12x)− arcsin(10x)
.

11. lim
n→−2

arctg(−3x2 + 6x + 24)

ln(x2 + 3x + 3)
.

12. lim
n→∞

(−2n2 − 4n− 3

−2n2 + 2n− 4

)3n+2
.

13. lim
x→3

x3 − 7x2 + 15x− 9

x2 − 6x + 9
.

14. lim
x→0

(
ctg2(

√
4x) · ln | cos(4x)|

)
.

15. lim
x→0

(sin(3x)

3x

)−2x+10
.
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1. lim
x→∞

5x2√x− 3x2 − 3x− 1

x3 − 3
3
√

x4 − 6x− 3
.

2. lim
x→−∞

(6x− 5

3x + 3

)7x−3
.

3. lim
x→∞

√
x + 2

(√
5x2 + 8−√5x2 + 3

)
.

4. lim
x→0

sin2(tg(13x))

(e2x − 1)x
.

5. lim
x→0

ln(1 + 6x)− tg(−3x)

sin(2x)
.

6. lim
n→+∞

11n2 − 5n− 3
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0

−2x3 + 4x2 − 2x

−2x4 − 3x2 + 2x
.

8. lim
n→+∞

(n− 5)4 − (n + 7)4

(n + 5)3 + (n + 4)3 .

9. lim
n→+∞

2n2 + 4n + 6
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→0

e4x + sin(2x)− 1

tg(2x)− 6x
.

11. lim
n→−3

−3x2 − 12x− 9

ln(x2 + 7x + 13)
.

12. lim
n→∞

(5n2 − 4n + 2

5n2 − 3n + 3

)−3n−2
.

13. lim
x→1

x3 + 4x2 + 1x− 6

x2 + 1x− 2
.

14. lim
x→π/2

(
tg2(5x) · ln | sin(4x)|

)
.

15. lim
x→0

(−3x− 8

−2x− 4

)2x+6
.
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1. lim
x→∞

5x3 − 6x2 + 2x + 4

x3 − 3x2 + 4x + 6
.

2. lim
x→−∞

(4x + 3

6x + 5

)3x−2
.

3.

lim
x→∞

√
x + 3

(√
5
√

x + 7−
√

5
√

x + 10
)
.

4. lim
x→0

sin2(tg
√

13x)

(e4x − 1)
.

5. lim
x→0

arcsin(6x)− etg(3x) + 1√
1− cos2(−5x)

.

6. lim
n→+∞

((13− n)2 + (5− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0

−5x4 − 4x3 + 2x2

−3x5 + 4x3 + 4x
.

8. lim
n→+∞

(n− 4)3 − (n + 4)3

(n + 5)3 − (n + 6)3 .

9. lim
n→+∞

((3− n)2 + (−5− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→0

cos(−5x)− cos(−2x)

sin2(
√

4x)
.

11. lim
n→−3

sin(−3x2 − 15x− 18)

x2 + 1x− 6
.

12. lim
n→∞

(4n2 − 4n + 5

4n2 + 4n + 2

)−4n+4
.

13. lim
x→−1

x3 − 2x2 − 7x− 4

x2 + 2x + 1
.

14. lim
x→π

(
ctg2(3x) · ln | cos(6x)|

)
.

15. lim
x→0

(−5x + 3

−4x + 3

)cos x

.
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1. lim
x→∞

−2x3 − 6x2√x + 6x + 3

x3 − 6x2 − 3x + 2
√

x
.

2. lim
x→+∞

ln
(2x + 4

2x + 3

)−5x−4
.

3. lim
x→∞

(√
x2 + 8x + 3−√x2 + 7x + 2

)
.

4. lim
x→0

tg(sin(4x))

(e4x − 1)
.

5. lim
x→0

esin(3x) − arctg(−3x)

ln(1− 2x)
.

6.

lim
n→+∞

(
√

n2 + 6n) +
√

n2 + n)(8n− 3)

1 + 2 + 3 + . . . + n
.

7. lim
x→0+0

2x4 + 4x2 − 2x

−2x4 − 3x3 + 2x2 .

8. lim
n→+∞

(n + 6)4 − (n− 3)4

(n + 2)4 − (n + 3)4 .

9.

lim
n→+∞

(
√

n2 + 5n) +
√

n2 − 4n)(6n + 3)

1 + 2 + 3 + . . . + n
.

10. lim
x→π

sin(4x)− sin(12x)

tg(2x)
.

11. lim
n→1

tg(3x2 − 12x + 9)

x2 + 3x− 4
.

12. lim
n→∞

(−2n2 + 4n− 4

−2n2 + 4n− 3

)−2n−1
.

13. lim
x→3

x3 + 2x2 − 11x− 12

x2 + 1x− 12
.

14. lim
x→π/2

ln | sin(7x)|
ctg2(11x)

.

15. lim
x→0

(−5x2 + 2

5x + 4

)2x+2
.
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1. lim
x→∞

5x2√x + 5x2 + 4x− 2
√

x√
x5 − 3

√
x3 − 2x− 6

.

2. lim
x→+∞

(7x− 5

4x− 4

)7x+4
.

3. lim
x→π/2

(
√

9 tg2 x + 2−
√

9 tg2 x + 10

ctg x
.

4. lim
x→0

ln(1− sin(7x))

ln(1 + tg(5x))
.

5. lim
x→0

√
1 + 2 sin(−5x)− e−5x

tg2
√

5x
.

6.

lim
n→+∞

(
√

n + 5 +
√

n− 1)2(
√

25n2 − 4)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

2x4 − 3x2 − 4x

4x4 + 4x3 − 2x2 .

8. lim
n→+∞

(3n + 7)2 + (−3n + 5)2

(n− 3)3 − (n− 2)3 .

9.

lim
n→+∞

(
√

n− 5 +
√

n− 4)2(
√

36n2 − 3)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π+0

sin(10x) + sin(12x)

arcsin(5(x− π))
.

11. lim
n→−2

arcsin(−3x2 + 9x + 30)

tg(x2 + 6x + 8)
.

12. lim
n→∞

(2n2 − 4n + 4

2n2 − 2n + 3

)2n−3
.

13. lim
x→5

x3 − 12x2 + 45x− 50

x2 − 10x + 25
.

14. lim
x→0

ln
(∣∣ cos(−5x)

∣∣ctg2(5x)
)
.

15. lim
x→0

( 2− 3 sin x

−2x + 3 tg x

)ln(1+x)
.
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1. lim
x→∞

3x2 + 4x + 5
√

x + 5

−3x2
√

x− 5
√

x3 + 1
.

2. lim
x→+∞

(2x− 2

4x + 3

)5x+1
.

3. lim
x→π

√
2 ctg2 x + 8−

√
2 ctg2 x + 3

tg x
.

4. lim
x→0

e−4x − 1√
1− cos2(2x)

.

5. lim
x→0

√
1− 4x− cos(−2x)

ln(1 + 5x)
.

6.

lim
n→+∞

(
√

n− 3 +
√

n− 5)2(
√

16n2 + 6n)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0

−4x3 + 3x2 + 4x

4x4 + 4x2 + 2x
.

8. lim
n→+∞

(n− 4)4 − (n− 4)4

(n− 4)2 + (n− 3)2 .

9.

lim
n→+∞

(
√

n + 6 +
√

n + 5)2(
√

9n2 + 4n)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→π+0

sin(11x) + sin(15x)

arcsin(2(x− π))
.

11. lim
n→−4

arctg(4x2 + 28x + 48)

sin(x2 + 3x− 4)
.

12. lim
n→∞

(−5n2 + 2n− 3

−5n2 − 2n− 1

)2n−4
.

13. lim
x→−5

x3 − 1x2 − 25x + 25

x2 + 4x− 5
.

14. lim
x→π

ln | cos(−4x)|
tg2(3x)

.

15. lim
x→0

(
e5x + 2x

)3 cos x

.
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1. lim
x→∞

−3x2√x + 4x2 − 2x + 5

x3 − 3
3
√

x4 − 4x− 5
.

2. lim
x→+∞

ln
(4x− 3

7x + 1

)5x+3
.

3. lim
x→∞

√
x + 7

(√
x + 2−√x + 6

)
.

4. lim
x→0

tg(ln(1− 5x))

sin(−2x)
.

5. lim
x→0

ln(1 + 4x)−
√

1 + 2 tg(−5x)

arcsin(5x)
.

6. lim
n→+∞

( (n− 3)(5n− 4)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0

5x4 + 4x3 + 4x2

−3x5 − 3x3 + 2x
.

8. lim
n→+∞

(n + 3)4 − (n− 2)4

(n− 4)3 + (n− 5)3 .

9. lim
n→+∞

( (n− 2)(−2n− 3)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→0

e3x − e10x

sin(6x)− sin(8x)
.

11. lim
n→3

e4x2−32x+60 − 1

tg(x2 − 2x− 3)
.

12. lim
n→∞

(4n2 − 4n + 2

4n2 + 2n + 4

)2n−2
.

13. lim
x→4

x3 − 7x2 + 8x + 16

x2 − 8x + 16
.

14. lim
x→π/2

ln
((

sin2(3x)
)tg2(5x)

)
.

15. lim
x→0

(e4x2 − 1

−3x

)−2x+6
.
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1. lim
x→∞

5x3 − 4x2 + 4x + 5

x3 + 6x2 − 3x− 3
.

2. lim
x→−∞

(5x + 3

3x + 3

)6x+2
.

3. lim
x→∞

√
x + 8

(√
3x2 + 5−√3x2 + 10

)
.

4. lim
x→0

ln(1 + tg(6x))√
1 + 5x− 1

.

5. lim
x→0

arcsin(6x)− ln(1− arctg(5x))√
1 + sin(−4x)− 1

.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 2)(n− 5)
.

7. lim
x→0+0

2x4 + 3x2 − 2x

−3x4 − 3x3 − 4x2 .

8. lim
n→+∞

(n− 1)3 − (n− 2)3

(n− 3)3 − (n− 2)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n− 3)(n + 2)
.

10. lim
x→0

sin(3x) + sin(6x)

arcsin(7x)− arcsin(5x)
.

11. lim
n→1

√
3x2 + 3x− 5− 1

arcsin(x2 − 3x + 2)
.

12. lim
n→∞

(−4n2 − 3n− 2

−4n2 − 4n− 3

)4n+4
.

13. lim
x→4

x3 − 4x2 − 4x + 16

x2 − 2x− 8
.

14. lim
x→π/4−0

(
tg(10x) · ln | tg(3x)|

)
.

15. lim
x→0

(arcsin(−4x)

2x

)2x

.

Âàðèàíò L - 72

1. lim
x→∞

−4x3 + 4x2√x− 6x− 4

x3 − 5x2 − 4x− 3
√

x
.

2. lim
x→−∞

(4x− 4

5x− 1

)6x+4
.

3.

lim
x→∞

(√
x2 + 7x + 10−√x2 + 2x + 9

)
.

4. lim
x→0

esin(−5x) − 1√
1 + sin(−5x)− 1

.

5. lim
x→0

esin(5x) − cos(3x)

tg(5x)
.

6. lim
n→+∞

(−4n− 3)(3n− 4)

1 + 2 + 3 + . . . + n
.

7. lim
x→0−0

−4x4 + 3x2 + 3x

−4x4 − 2x3 − 4x2 .

8. lim
n→+∞

(n + 6)4 − (n + 7)4

(n + 6)4 − (n + 5)4 .

9. lim
n→+∞

(4n + 5)(−3n + 6)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

e12x + sin(9x)− 1

tg(4x)− 6x
.

11. lim
n→−2

ln(4x2 + 20x + 25)

sin(x2 + 6x + 8)
.

12. lim
n→∞

(−2n2 − 3n− 2

−2n2 − 2n− 3

)3n+2
.

13. lim
x→4

x3 + 1x2 − 14x− 24

x2 − 2x− 8
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(3x)|

)
.

15. lim
x→0

(sin(−4x)

−4x

)−4x+5
.
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1. lim
x→∞

5x2√x− 2x2 + 4x− 6
√

x√
x5 + 5

√
x3 + 4x− 6

.

2. lim
x→+∞

ln
(5x + 3

5x + 5

)−5x−2
.

3.

lim
x→π/2

(
√

10 tg2 x + 3−
√

10 tg2 x + 9

ctg x
.

4. lim
x→0

sin(tg(2x))

ln(1− 5x)
.

5. lim
x→0

ln(1 + 2x)− tg(2x)

sin(−4x)
.

6. lim
n→+∞

(
√

4n + 5)2(
√

7n− 2)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0

2x3 − 3x2 + 3x

3x4 + 3x2 − 4x
.

8. lim
n→+∞

(1n− 5)2 + (−2n + 7)2

(n + 3)3 − (n + 4)3 .

9. lim
n→+∞

(
√

14n + 4)2(
√

11n + 3)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→0

cos(−3x)− cos(5x)

sin2(
√

2x)
.

11. lim
n→1

tg(3x2 + 9x− 12)

sin(x2 + 2x− 3)
.

12. lim
n→∞

(5n2 + 3n + 2

5n2 + 3n + 4

)−3n−4
.

13. lim
x→5

x3 − 3x2 − 25x + 75

x2 − 8x + 15
.

14. lim
x→0

(
ctg2(

√
5x) · ln | cos(−5x)|

)
.

15. lim
x→0

(−5x + 2

−4x + 1

)−5x+3
.
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1. lim
x→∞

−3x2 − 6x + 2
√

x + 5

−4x2
√

x + 4
√

x3 + 2
.

2. lim
x→+∞

(3x + 3

2x + 4

)4x+4
.

3. lim
x→π

√
9 ctg2 x + 4−

√
9 ctg2 x + 5

tg x
.

4. lim
x→0

sin2(tg(8x))

(e−5x − 1)x
.

5. lim
x→0

arcsin(−3x)− etg(−4x) + 1√
1− cos2(2x)

.

6. lim
n→+∞

(
√

n− 4)(
√

n + 5)(5n− 2)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

−2x4 + 3x3 + 3x2

−4x5 + 3x3 − 2x
.

8. lim
n→+∞

(n + 7)4 − (n− 4)4

(n + 2)2 + (n + 1)2 .

9. lim
n→+∞

(
√

n + 5)(
√

n− 1)(5n + 4)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π

| cos(5x)− cos(2x)|
sin2(

√
2x)

.

11. lim
n→−1

arctg(5x2 + 30x + 25)

ln(x2 − 2x− 2)
.

12. lim
n→∞

(−5n2 + 2n− 2

−5n2 − 2n− 3

)−4n+1
.

13. lim
x→5

x3 − 14x2 + 65x− 100

x2 − 10x + 25
.

14. lim
x→π/2

(
tg2(2x) · ln | sin(5x)|

)
.

15. lim
x→0

(−4x + 2

2x + 1

)cos x

.
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1. lim
x→∞

2x2√x + 5x2 − 2x− 5

x3 − 2
3
√

x4 + 6x− 3
.

2. lim
x→+∞

(4x− 5

7x + 2

)2x+4
.

3. lim
x→∞

√
x + 6

(√
x + 6−√x + 9

)
.

4. lim
x→0

sin2(tg
√

4x)

(e4x − 1)
.

5. lim
x→0

esin(2x) − arctg(4x)

ln(1− 4x)
.

6. lim
n→+∞

14n2 + 4n + 4
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0+0

−3x4 + 2x2 − 3x

−3x4 − 2x3 − 2x2 .

8. lim
n→+∞

(n + 1)4 − (n + 6)4

(n + 6)3 + (n + 7)3 .

9. lim
n→+∞

7n2 − 5n + 6
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→π

sin(10x)− sin(8x)

tg(5x)
.

11. lim
n→−4

arcsin(3x2 + 15x + 12)

arctg(x2 + 6x + 8)
.

12. lim
n→∞

(2n2 + 3n + 3

2n2 + 2n + 3

)2n+1
.

13. lim
x→5

x3 − 8x2 + 17x− 10

x2 − 7x + 10
.

14. lim
x→π

(
ctg2(3x) · ln | cos(2x)|

)
.

15. lim
x→0

(−4x2 + 4

2x + 8

)4x+1
.
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1. lim
x→∞

5x3 − 5x2 − 2x− 5

x3 − 5x2 + 4x + 4
.

2. lim
x→+∞

ln
(6x− 1

8x + 5

)5x−3
.

3.

lim
x→∞

√
x + 8

(√
5
√

x + 8−
√

5
√

x + 5
)
.

4. lim
x→0

tg(sin(6x))

(e2x − 1)
.

5. lim
x→0

√
1 + 2 sin(−3x)− e3x

tg2
√

4x
.

6. lim
n→+∞

((12− n)2 + (2− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0−0

−2x4 − 2x2 + 4x

−4x4 − 3x3 − 4x2 .

8. lim
n→+∞

(n + 2)3 − (n− 2)3

(n− 1)3 − (n− 2)3 .

9. lim
n→+∞

((13− n)2 + (3− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→π

sin(15x)− sin(5x)

tg(2x)
.

11. lim
n→−3

−4x2 − 32x− 60

ln(x2 + 7x + 13)
.

12. lim
n→∞

(−5n2 + 2n− 1

−5n2 − 3n− 2

)−4n−4
.

13. lim
x→−1

x3 + 4x2 + 5x + 2

x2 + 2x + 1
.

14. lim
x→π/2

ln | sin(5x)|
ctg2(7x)

.

15. lim
x→0

( 4 + 3 sin x

−2x + 4 tg x

)ln(1+x)
.
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1. lim
x→∞

−4x3 + 4x2√x− 6x + 1

x3 + 2x2 + 3x + 1
√

x
.

2. lim
x→−∞

(8x + 1

7x− 2

)5x−2
.

3. lim
x→∞

(√
x2 + 5x + 2−√x2 + 7x + 9

)
.

4. lim
x→0

ln(1− sin(−5x))

ln(1− tg(4x))
.

5. lim
x→0

√
1− 4x− cos(−3x)

ln(1 + 5x)
.

6.

lim
n→+∞

(
√

n2 + n) +
√

n2 + 6n)(3n− 5)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

2x3 − 2x2 + 4x

2x4 − 3x2 − 2x
.

8. lim
n→+∞

(n− 4)4 − (n− 2)4

(n + 2)4 − (n + 1)4 .

9.

lim
n→+∞

(
√

n2 + 4n) +
√

n2 − 3n)(4n− 3)

1 + 2 + 3 + . . . + n
.

10. lim
x→π+0

sin(6x) + sin(12x)

arcsin(5(x− π))
.

11. lim
n→−2

sin(−3x2 − 18x− 24)

x2 + 3x + 2
.

12. lim
n→∞

(−5n2 − 4n− 5

−5n2 − 2n− 4

)4n−3
.

13. lim
x→−1

x3 + 1x2 − 16x− 16

x2 − 3x− 4
.

14. lim
x→0

ln
(∣∣ cos(−2x)

∣∣ctg2(3x)
)
.

15. lim
x→0

(
e5x − 3x

)5 cos x

.
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1. lim
x→∞

−5x2√x + 4x2 + 4x− 5
√

x√
x5 + 4

√
x3 − 6x− 4

.

2. lim
x→−∞

(4x + 5

7x + 1

)2x+1
.

3. lim
x→π/2

(
√

8 tg2 x + 8−
√

8 tg2 x + 5

ctg x
.

4. lim
x→0

e6x − 1√
1− cos2(4x)

.

5. lim
x→0

ln(1− 2x)− ln(1− 5x)

ln(1 + 5x)
.

6.

lim
n→+∞

(
√

n + 6 +
√

n− 5)2(
√

36n2 − 3)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

4x4 + 2x3 + 3x2

−3x5 + 3x3 − 4x
.

8. lim
n→+∞

(1n− 2)2 + (1n− 5)2

(n− 2)3 − (n− 3)3 .

9.

lim
n→+∞

(
√

n− 5 +
√

n + 5)2(
√

49n2 + 4)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π+0

eπ+3 sin(5x) − eπ

ex − eπ
.

11. lim
n→3

tg(−2x2 + 10x− 12)

x2 − 1x− 6
.

12. lim
n→∞

(2n2 − 3n + 4

2n2 − 2n + 4

)−4n+3
.

13. lim
x→−3

x3 + 3x2 − 9x− 27

x2 + 6x + 9
.

14. lim
x→π

ln | cos(4x)|
tg2(5x)

.

15. lim
x→0

(e−5x2 − 1

−3x

)−3x+3
.
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1. lim
x→∞

−4x2 + 6x + 4
√

x + 3

−4x2
√

x− 2
√

x3 − 6
.

2. lim
x→+∞

ln
(4x− 2

4x + 3

)3x−4
.

3. lim
x→π

√
4 ctg2 x + 2−

√
4 ctg2 x + 8

tg x
.

4. lim
x→0

tg(ln(1 + 4x))

sin(5x)
.

5.

lim
x→0

√
1 + 2 tg(2x)−

√
1− 2 sin(−2x)

arctg(4x)
.

6.

lim
n→+∞

(
√

n + 6 +
√

n− 4)2(
√

16n2 + 4n)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0+0

5x4 − 4x2 + 2x

3x4 + 4x3 + 4x2 .

8. lim
n→+∞

(n− 4)4 − (n− 3)4

(n + 6)2 + (n + 7)2 .

9.

lim
n→+∞

(
√

n + 6 +
√

n− 1)2(
√

36n2 + 5n)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→0

e12x − e6x

sin(3x)− sin(8x)
.

11. lim
n→−1

arcsin(−4x2 − 12x− 8)

tg(x2 − 3x− 4)
.

12. lim
n→∞

(5n2 − 4n + 2

5n2 + 2n + 2

)3n−2
.

13. lim
x→4

x3 − 7x2 + 14x− 8

x2 − 6x + 8
.

14. lim
x→π/2

ln
((

sin2(−5x)
)tg2(9x)

)
.

15. lim
x→0

(arcsin(−2x)

8x

)−4x

.
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1. lim
x→∞

−5x2√x− 3x2 + 4x− 2

x3 + 6
3
√

x4 + 6x− 6
.

2. lim
x→+∞

(4x− 3

2x + 5

)2x+2
.

3. lim
x→∞

√
x + 2

(√
x + 7−√x + 9

)
.

4. lim
x→0

ln(1 + tg(6x))√
1 + 4x− 1

.

5. lim
x→0

arcsin(5x)− ln(1− arctg(4x))√
1 + sin(−2x)− 1

.

6. lim
n→+∞

( (n + 5)(5n− 2)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0−0

4x4 − 2x2 − 3x

4x4 − 4x3 + 4x2 .

8. lim
n→+∞

(n + 1)4 − (n + 5)4

(n + 1)3 + (n + 2)3 .

9. lim
n→+∞

( (n + 7)(4n− 3)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→0

sin(14x) + sin(10x)

arcsin(7x)− arcsin(2x)
.

11. lim
n→−2

arctg(5x2 + 30x + 40)

sin(x2 + 3x + 2)
.

12. lim
n→∞

(4n2 + 3n + 1

4n2 − 3n + 3

)2n+3
.

13. lim
x→−5

x3 + 11x2 + 35x + 25

x2 + 10x + 25
.

14. lim
x→π/4−0

(
tg(2x) · ln | tg(7x)|

)
.

15. lim
x→0

(sin(−3x)

−3x

)−4x+5
.
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1. lim
x→∞

2x3 − 4x2 − 3x + 2

x3 + 3x2 + 2x + 3
.

2. lim
x→+∞

(2x + 1

3x + 2

)4x+1
.

3. lim
x→∞

√
x + 7

(√
4x2 + 2−√4x2 + 4

)
.

4. lim
x→0

esin(5x) − 1√
1 + sin(2x)− 1

.

5. lim
x→0

esin(−2x) − cos(−5x)

tg(−5x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n− 4)(n + 2)
.

7. lim
x→0

−2x3 + 2x2 − 3x

−2x4 + 4x2 − 4x
.

8. lim
n→+∞

(n− 5)3 − (n + 6)3

(n− 2)3 − (n− 3)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n− 4)(n + 5)
.

10. lim
x→0

e5x + sin(2x)− 1

tg(12x)− 8x
.

11. lim
n→3

e5x2−25x+30 − 1

tg(x2 − 4x + 3)
.

12. lim
n→∞

(5n2 + 4n + 4

5n2 + 2n + 2

)3n−3
.

13. lim
x→5

x3 − 11x2 + 35x− 25

x2 − 10x + 25
.

14. lim
x→π/4+0

(
ctg(4x) · ln | tg(9x)|

)
.

15. lim
x→0

(−5x + 6

5x + 3

)4x+6
.
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1. lim
x→∞

−3x3 + 2x2√x + 3x− 4

x3 − 3x2 − 4x− 3
√

x
.

2. lim
x→+∞

ln
(2x + 4

5x + 5

)2x−2
.

3.

lim
x→∞

√
x + 6

(√
7
√

x + 4−
√

7
√

x + 10
)
.

4. lim
x→0

sin(tg(−4x))

ln(1 + 5x)
.

5. lim
x→0

ln(1 + 4x)− tg(4x)

sin(−2x)
.

6. lim
n→+∞

(−2n + 3)(−2n− 3)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

−4x4 + 4x3 − 3x2

−2x5 + 2x3 + 4x
.

8. lim
n→+∞

(n− 2)4 − (n− 3)4

(n + 1)4 − (n + 2)4 .

9. lim
n→+∞

(3n + 2)(2n + 1)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

cos(−2x)− cos(−5x)

sin2(
√

2x)
.

11. lim
n→1

√−4x2 + 16x− 11− 1

arcsin(x2 − 3x + 2)
.

12. lim
n→∞

(−5n2 + 4n− 3

−5n2 + 4n− 2

)−2n+1
.

13. lim
x→4

x3 − 2x2 − 23x + 60

x2 − 7x + 12
.

14. lim
x→0

(
ctg2(

√
2x) · ln | cos(4x)|

)
.

15. lim
x→0

(5x + 1

4x + 1

)cosx

.
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1. lim
x→∞

−2x2√x− 3x2 + 3x− 5
√

x√
x5 + 5

√
x3 + 6x + 1

.

2. lim
x→−∞

(5x + 4

4x− 4

)8x−1
.

3. lim
x→π

√
8 ctg2 x + 10−

√
8 ctg2 x + 3

tg x
.

4. lim
x→0

sin2(tg(5x))

(e−4x − 1)x
.

5. lim
x→0

arcsin(−3x)− etg(−3x) + 1√
1− cos2(5x)

.

6. lim
n→+∞

(
√

3n + 4)2(
√

5n− 3)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0+0

−2x4 + 3x2 − 2x

3x4 − 2x3 + 4x2 .

8. lim
n→+∞

(−5n + 7)2 + (1n− 5)2

(n− 3)3 − (n− 4)3 .

9. lim
n→+∞

(
√

6n + 4)2(
√

3n + 4)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→π

| cos(4x)− cos(3x)|
sin2(

√
2x)

.

11. lim
n→1

ln(−4x2 − 4x + 9)

sin(x2 + 2x− 3)
.

12. lim
n→∞

(−4n2 + 2n− 5

−4n2 + 3n− 4

)3n−1
.

13. lim
x→1

x3 − 5x2 + 7x− 3

x2 − 2x + 1
.

14. lim
x→π/2

(
tg2(3x) · ln | sin(4x)|

)
.

15. lim
x→0

(−3x2 − 2

−2x− 4

)5x+4
.
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1. lim
x→∞

5x2 + 5x + 5
√

x− 3

−4x2
√

x− 3
√

x3 + 6
.

2. lim
x→−∞

(2x + 2

3x− 1

)5x+4
.

3. lim
x→∞

√
x + 7

(√
x + 2−√x + 8

)
.

4. lim
x→0

sin2(tg
√

14x)

(e4x − 1)
.

5. lim
x→0

esin(−4x) − arctg(3x)

ln(1− 2x)
.

6. lim
n→+∞

(
√

n− 2)(
√

n− 1)(4n + 7)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

−4x4 + 2x2 + 4x

−4x4 + 2x3 + 2x2 .

8. lim
n→+∞

(n + 4)4 − (n + 4)4

(n + 6)2 + (n + 5)2 .

9. lim
n→+∞

(
√

n + 7)(
√

n− 5)(2n + 5)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π+0

sin(14x) + sin(8x)

arcsin(2(x− π))
.

11. lim
n→−1

tg(5x2 + 30x + 25)

sin(x2 + 3x + 2)
.

12. lim
n→∞

(5n2 − 3n + 2

5n2 − 4n + 3

)4n−4
.

13. lim
x→−3

x3 + 6x2 + 11x + 6

x2 + 4x + 3
.

14. lim
x→π

(
ctg2(2x) · ln | cos(−4x)|

)
.

15. lim
x→0

(−4 + 2 sin x

4x− 4 tg x

)ln(1+x)
.
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1. lim
x→∞

3x2√x− 2x2 + 6x− 6

x3 − 4
3
√

x4 + 4x + 2
.

2. lim
x→+∞

ln
(4x− 1

4x + 2

)−2x+4
.

3. lim
x→∞

√
x + 6

(√
4x2 + 10−√4x2 + 7

)
.

4. lim
x→0

tg(sin(−3x))

(e4x − 1)
.

5. lim
x→0

√
1 + 10x− cos(4x)

ln(1 + 2x)
.

6. lim
n→+∞

11n2 + 6n + 2
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0

−2x3 − 4x2 − 5x

−4x4 + 4x2 − 2x
.

8. lim
n→+∞

(n− 2)4 − (n + 2)4

(n + 2)3 + (n + 3)3 .

9. lim
n→+∞

8n2 + 2n + 6
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→π+0

eπ+7 sin(17x) − eπ

ex − eπ
.

11. lim
n→−2

arctg(3x2 + 18x + 24)

ln(x2 + 3x + 3)
.

12. lim
n→∞

(−4n2 − 2n− 2

−4n2 − 2n− 2

)−3n−4
.

13. lim
x→−3

x3 + 9x2 + 26x + 24

x2 + 7x + 12
.

14. lim
x→π/2

ln | sin(7x)|
ctg2(3x)

.

15. lim
x→0

(
e4x + 1x

)−3 cos x

.
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1. lim
x→∞

4x3 + 6x2 + 2x− 4

x3 + 5x2 + 6x− 6
.

2. lim
x→+∞

(8x + 2

6x + 1

)2x+4
.

3.

lim
x→∞

√
x + 6

(√
5
√

x + 8−
√

5
√

x + 5
)
.

4. lim
x→0

ln(1− sin(−3x))

ln(1− tg(4x))
.

5. lim
x→0

ln(1 + 5x)−
√

1 + 2 tg(−2x)

arcsin(4x)
.

6. lim
n→+∞

((5− n)2 + (−3− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0

4x4 − 4x3 + 5x2

−2x5 + 4x3 − 4x
.

8. lim
n→+∞

(n + 7)3 − (n + 3)3

(n + 4)3 − (n + 5)3 .

9. lim
n→+∞

( (8− n)2 + (2− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→0

e6x − e10x

sin(10x)− sin(8x)
.

11. lim
n→4

arcsin(−2x2 + 18x− 40)

arctg(x2 − 7x + 12)
.

12. lim
n→∞

(5n2 − 4n + 1

5n2 + 4n + 2

)3n−4
.

13. lim
x→−4

x3 + 5x2 − 8x− 48

x2 + 8x + 16
.

14. lim
x→0

ln
(∣∣ cos(4x)

∣∣ctg2(3x)
)
.

15. lim
x→0

(e4x2 − 1

3x

)−4x+11
.
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1. lim
x→∞

2x3 + 3x2√x + 6x + 1

x3 + 5x2 + 2x + 5
√

x
.

2. lim
x→+∞

(4x− 4

5x− 3

)3x+4
.

3.

lim
x→∞

(√
x2 + 5x + 8−√x2 + 10x + 4

)
.

4. lim
x→0

e−5x − 1√
1− cos2(2x)

.

5. lim
x→0

√
1 + 2 tg(3x)−

√
1− 2 sin(5x)

arctg(4x)
.

6.

lim
n→+∞

(
√

n2 + 2n) +
√

n2 + 2n)(3n + 7)

1 + 2 + 3 + . . . + n
.

7. lim
x→0+0

−4x4 − 3x2 − 4x

4x4 + 2x3 + 4x2 .

8. lim
n→+∞

(n + 5)4 − (n− 4)4

(n + 6)4 − (n + 7)4 .

9.

lim
n→+∞

(
√

n2 + 3n) +
√

n2 − 2n)(8n− 5)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

sin(5x) + sin(4x)

arcsin(3x)− arcsin(8x)
.

11. lim
n→−2

−5x2 − 25x− 30

ln(x2 + 3x + 3)
.

12. lim
n→∞

(5n2 − 2n + 1

5n2 + 2n + 4

)−4n−3
.

13. lim
x→5

x3 − 2x2 − 13x− 10

x2 − 4x− 5
.

14. lim
x→π

ln | cos(2x)|
tg2(3x)

.

15. lim
x→0

(arcsin(2x)

6x

)−2x

.
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1. lim
x→∞

3x2√x + 5x2 − 6x + 2
√

x√
x5 − 2

√
x3 + 6x + 5

.

2. lim
x→+∞

ln
(6x− 3

8x + 3

)4x+3
.

3. lim
x→∞

√
x + 6

(√
x + 10−√x + 8

)
.

4. lim
x→0

tg(ln(1− 2x))

sin(−2x)
.

5. lim
x→0

arcsin(6x)− ln(1− arctg(−2x))√
1 + sin(−5x)− 1

.

6.

lim
n→+∞

(
√

n + 7 +
√

n + 5)2(
√

36n2 + 2)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

−4x4 − 2x2 − 4x

−4x4 + 2x3 + 4x2 .

8. lim
n→+∞

(5n− 1)2 + (−3n− 2)2

(n + 3)3 − (n + 4)3 .

9.

lim
n→+∞

(
√

n− 4 +
√

n + 5)2(
√

36n2 + 4n)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→0

e13x + sin(11x)− 1

tg(10x)− 6x
.

11. lim
n→3

sin(5x2 − 10x− 15)

x2 − 1x− 6
.

12. lim
n→∞

(−2n2 + 4n− 3

−2n2 + 3n− 4

)2n+4
.

13. lim
x→1

x3 + 3x2 − 9x + 5

x2 − 2x + 1
.

14. lim
x→π/2

ln
((

sin2(−5x)
)tg2(5x)

)
.

15. lim
x→0

(sin(−2x)

−2x

)−3x+2
.
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1. lim
x→∞

−4x2 + 5x− 3
√

x + 5

−5x2
√

x + 4
√

x3 + 3
.

2. lim
x→−∞

(6x− 1

4x + 3

)7x−2
.

3.

lim
x→∞

√
x + 9

(√
10x2 + 2−√10x2 + 5

)
.

4. lim
x→0

ln(1 + tg(−3x))√
1− 4x− 1

.

5. lim
x→0

esin(2x) − cos(4x)

tg(−2x)
.

6.

lim
n→+∞

(
√

n + 2 +
√

n + 3)2(
√

4n2 + 5n)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0

4x3 − 3x2 + 4x

−3x4 + 3x2 + 4x
.

8. lim
n→+∞

(n− 1)4 − (n + 6)4

(n + 3)2 + (n + 4)2 .

9.

lim
n→+∞

(
√

n + 4 +
√

n− 3)2(
√

16n2 + 7)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→0

cos(6x)− cos(−4x)

sin2(
√

5x)
.

11. lim
n→−3

tg(−3x2 − 21x− 36)

x2 + 2x− 3
.

12. lim
n→∞

(−5n2 − 3n− 1

−5n2 − 4n− 3

)−4n−2
.

13. lim
x→−5

x3 + 8x2 + 17x + 10

x2 + 7x + 10
.

14. lim
x→π/4−0

(
tg(10x) · ln | tg(7x)|

)
.

15. lim
x→0

(−2x + 6

−3x + 3

)−2x+5
.
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1. lim
x→∞

3x2√x− 3x2 + 4x + 3

x3 + 3
3
√

x4 − 4x− 2
.

2. lim
x→−∞

(4x + 1

7x + 2

)8x+4
.

3.

lim
x→∞

√
x + 8

(√
7
√

x + 2−
√

7
√

x + 3
)
.

4. lim
x→0

esin(−4x) − 1√
1 + sin(5x)− 1

.

5. lim
x→0

arcsin(4x)− etg(−3x) + 1√
1− cos2(4x)

.

6. lim
n→+∞

( (n + 7)(5n− 4)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0

5x4 − 4x3 + 5x2

−4x5 − 4x3 + 4x
.

8. lim
n→+∞

(n + 5)4 − (n + 4)4

(n− 2)3 + (n− 1)3 .

9. lim
n→+∞

( (n− 4)(4n− 5)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→π

sin(15x)− sin(7x)

tg(2x)
.

11. lim
n→4

arcsin(−3x2 − 3x + 60)

tg(x2 − 7x + 12)
.

12. lim
n→∞

(−5n2 + 4n− 5

−5n2 − 4n− 1

)−4n−3
.

13. lim
x→−3

x3 + 8x2 + 19x + 12

x2 + 4x + 3
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(9x)|

)
.

15. lim
x→0

(3x− 2

4x + 3

)cos x

.
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1. lim
x→∞

−5x3 − 3x2 + 3x + 4

x3 + 5x2 − 3x + 3
.

2. lim
x→+∞

ln
(2x + 3

2x− 4

)−5x−1
.

3. lim
x→∞

(√
x2 + 8x + 2−√x2 + 5x + 6

)
.

4. lim
x→0

sin(tg(4x))

ln(1 + 5x)
.

5. lim
x→0

esin(6x) − arctg(−4x)

ln(1 + 2x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 7)(n + 5)
.

7. lim
x→0+0

−4x4 + 2x2 − 4x

−4x4 − 3x3 − 2x2 .

8. lim
n→+∞

(n + 6)3 − (n + 6)3

(n− 2)3 − (n− 3)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 2)(n− 5)
.

10. lim
x→π+0

sin(13x) + sin(9x)

arcsin(2(x− π))
.

11. lim
n→−1

arctg(2x2 − 4x− 6)

sin(x2 + 4x + 3)
.

12. lim
n→∞

(−2n2 − 2n− 2

−2n2 + 4n− 3

)−4n−3
.

13. lim
x→−4

x3 + 13x2 + 56x + 80

x2 + 8x + 16
.

14. lim
x→0

(
ctg2(

√
3x) · ln | cos(5x)|

)
.

15. lim
x→0

(4x2 − 2

4x− 4

)4x+3
.
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1. lim
x→∞

3x3 + 2x2√x + 4x− 2

x3 − 2x2 − 3x + 3
√

x
.

2. lim
x→+∞

(3x + 4

2x + 5

)2x+4
.

3. lim
x→π/2

(
√

9 tg2 x + 10−
√

9 tg2 x + 7

ctg x
.

4. lim
x→0

sin2(tg(3x))

(e5x − 1)x
.

5. lim
x→0

√
1 + 2 sin(−5x)− e−4x

tg2
√

4x
.

6. lim
n→+∞

(4n + 6)(5n− 3)

1 + 2 + 3 + . . . + n
.

7. lim
x→0−0

4x4 + 2x2 + 5x

3x4 − 3x3 − 4x2 .

8. lim
n→+∞

(n + 6)4 − (n + 4)4

(n + 6)4 − (n + 5)4 .

9. lim
n→+∞

(−3n− 5)(4n + 4)

1 + 2 + 3 + . . . + n
.

10. lim
x→π+0

eπ+6 sin(4x) − eπ

ex − eπ
.

11. lim
n→2

e−2x2+14x−20 − 1

tg(x2 + 1x− 6)
.

12. lim
n→∞

(−4n2 − 2n− 4

−4n2 + 4n− 4

)−4n−4
.

13. lim
x→−5

x3 + 5x2 − 4x− 20

x2 + 7x + 10
.

14. lim
x→π/2

(
tg2(5x) · ln | sin(7x)|

)
.

15. lim
x→0

(−4 + 1 sin x

−3x− 4 tg x

)ln(1+x)
.
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1. lim
x→∞

5x2√x− 2x2 + 3x + 5
√

x√
x5 − 3

√
x3 − 6x− 2

.

2. lim
x→+∞

(3x + 1

4x− 3

)6x+4
.

3. lim
x→π

√
9 ctg2 x + 7−

√
9 ctg2 x + 6

tg x
.

4. lim
x→0

sin2(tg
√

8x)

(e2x − 1)
.

5. lim
x→0

√
1 + 6x− cos(2x)

ln(1 + 2x)
.

6. lim
n→+∞

(
√

12n + 4)2(
√

10n + 2)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0

−2x3 + 3x2 + 4x

−2x4 − 3x2 + 2x
.

8. lim
n→+∞

(−2n + 7)2 + (2n + 6)2

(n− 4)3 − (n− 5)3 .

9. lim
n→+∞

(
√

3n + 3)2(
√

14n + 2)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→π+0

eπ+6 sin(9x) − eπ

ex − eπ
.

11. lim
n→3

√−3x2 − 6x + 46− 1

arcsin(x2 − 1x− 6)
.

12. lim
n→∞

(−4n2 − 3n− 5

−4n2 − 3n− 3

)3n+4
.

13. lim
x→4

x3 − 11x2 + 40x− 48

x2 − 8x + 16
.

14. lim
x→π

(
ctg2(3x) · ln | cos(−2x)|

)
.

15. lim
x→0

(
e−4x − 1x

)2 cos x

.
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1. lim
x→∞

4x2 − 6x + 6
√

x + 2

−6x2
√

x + 3
√

x3 + 3
.

2. lim
x→+∞

ln
(5x + 1

7x + 4

)6x−1
.

3. lim
x→∞

√
x + 7

(√
x + 9−√x + 6

)
.

4. lim
x→0

tg(sin(4x))

(e5x − 1)
.

5. lim
x→0

ln(1 + 3x)−
√

1 + 2 tg(5x)

arcsin(5x)
.

6. lim
n→+∞

(
√

n− 2)(
√

n− 2)(4n + 7)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

−2x4 + 4x3 + 2x2

−2x5 + 3x3 − 2x
.

8. lim
n→+∞

(n + 5)4 − (n + 4)4

(n− 4)2 + (n− 3)2 .

9. lim
n→+∞

(
√

n + 2)(
√

n− 4)(3n + 7)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→0

e12x − e7x

sin(10x)− sin(6x)
.

11. lim
n→2

ln(3x2 − 21x + 31)

sin(x2 + 1x− 6)
.

12. lim
n→∞

(−2n2 − 3n− 5

−2n2 + 2n− 3

)−3n−2
.

13. lim
x→5

x3 − 10x2 + 29x− 20

x2 − 9x + 20
.

14. lim
x→π/2

ln | sin(−5x)|
ctg2(3x)

.

15. lim
x→0

(e3x2 − 1

−4x

)2x+7
.
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1. lim
x→∞

5x2√x− 5x2 − 3x + 6

x3 − 4
3
√

x4 + 5x− 5
.

2. lim
x→−∞

(8x + 2

5x + 3

)4x+2
.

3.

lim
x→∞

√
x + 8

(√
7
√

x + 7−
√

7
√

x + 3
)
.

4. lim
x→0

ln(1− sin(−3x))

ln(1− tg(5x))
.

5. lim
x→0

arcsin(−5x)− ln(1− arctg(2x))√
1 + sin(−2x)− 1

.

6. lim
n→+∞

11n2 + 2n + 2
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0+0

−4x4 + 3x2 + 3x

4x4 + 3x3 + 4x2 .

8. lim
n→+∞

(n− 4)4 − (n− 4)4

(n− 3)3 + (n− 2)3 .

9. lim
n→+∞

11n2 − 3n− 2
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→0

sin(11x) + sin(2x)

arcsin(9x)− arcsin(7x)
.

11. lim
n→3

tg(2x2 − 8x + 6)

sin(x2 − 1x− 6)
.

12. lim
n→∞

(5n2 + 3n + 3

5n2 + 3n + 1

)−3n+3
.

13. lim
x→−1

x3 + 6x2 + 9x + 4

x2 + 2x + 1
.

14. lim
x→0

ln
(∣∣ cos(3x)

∣∣ctg2(4x)
)
.

15. lim
x→0

(arcsin(−3x)

8x

)−5x

.
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1. lim
x→∞

−2x3 + 3x2 + 2x + 4

x3 − 4x2 − 3x− 4
.

2. lim
x→−∞

(3x− 3

4x + 5

)5x+1
.

3.

lim
x→∞

(√
x2 + 6x + 4−√x2 + 3x + 10

)
.

4. lim
x→0

e−4x − 1√
1− cos2(−5x)

.

5. lim
x→0

esin(5x) − cos(5x)

tg(2x)
.

6. lim
n→+∞

((12− n)2 + (5− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0−0

4x4 − 3x2 − 5x

−3x4 − 3x3 − 4x2 .

8. lim
n→+∞

(n + 4)3 − (n + 1)3

(n + 4)3 − (n + 5)3 .

9. lim
n→+∞

((13− n)2 + (7− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→0

e6x + sin(12x)− 1

tg(9x)− 5x
.

11. lim
n→−4

arctg(4x2 + 12x− 16)

ln(x2 + 6x + 9)
.

12. lim
n→∞

(−4n2 + 2n− 4

−4n2 + 4n− 3

)−4n+2
.

13. lim
x→−2

x3 + 10x2 + 31x + 30

x2 + 5x + 6
.

14. lim
x→π

ln | cos(2x)|
tg2(4x)

.

15. lim
x→0

(sin(−5x)

−5x

)−5x+3
.
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1. lim
x→∞

−4x3 − 5x2√x + 4x− 4

x3 + 4x2 − 4x− 1
√

x
.

2. lim
x→+∞

ln
(2x− 2

2x + 3

)−5x+4
.

3. lim
x→π/2

(
√

4 tg2 x + 6−
√

4 tg2 x + 9

ctg x
.

4. lim
x→0

tg(ln(1− 5x))

sin(4x)
.

5. lim
x→0

ln(1− 4x)− tg(5x)

sin(−5x)
.

6.

lim
n→+∞

(
√

n2 + 6n) +
√

n2 + 7n)(2n + 4)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

2x3 + 2x2 + 5x

4x4 + 4x2 + 2x
.

8. lim
n→+∞

(n− 3)4 − (n− 1)4

(n + 3)4 − (n + 4)4 .

9.

lim
n→+∞

(
√

n2 + 8n) +
√

n2 + n)(3n + 7)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

cos(2x)− cos(−4x)

sin2(
√

2x)
.

11. lim
n→3

arcsin(4x2 − 20x + 24)

arctg(x2 − 1x− 6)
.

12. lim
n→∞

(−5n2 + 3n− 5

−5n2 − 3n− 2

)3n−1
.

13. lim
x→−3

x3 + 4x2 − 3x− 18

x2 + 6x + 9
.

14. lim
x→π/2

ln
((

sin2(−5x)
)tg2(5x)

)
.

15. lim
x→0

( 5x− 4

−4x− 2

)−4x+1
.
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1. lim
x→∞

−2x2√x− 2x2 + 5x + 1
√

x√
x5 − 6

√
x3 − 6x− 2

.

2. lim
x→+∞

(5x− 2

4x− 3

)3x+2
.

3. lim
x→∞

√
x + 8

(√
x + 5−√x + 3

)
.

4. lim
x→0

ln(1 + tg(5x))√
1− 2x− 1

.

5. lim
x→0

arcsin(6x)− etg(5x) + 1√
1− cos2(4x)

.

6.

lim
n→+∞

(
√

n + 6 +
√

n− 2)2(
√

36n2 − 2)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

−3x4 − 2x3 − 5x2

−3x5 − 3x3 − 4x
.

8. lim
n→+∞

(1n + 7)2 + (6n− 4)2

(n + 2)3 − (n + 1)3 .

9.

lim
n→+∞

(
√

n + 4 +
√

n + 4)2(
√

49n2 + 6n)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π

sin(7x)− sin(15x)

tg(5x)
.

11. lim
n→−1

−3x2 − 9x− 6

ln(x2 + 4x + 4)
.

12. lim
n→∞

(4n2 − 2n + 1

4n2 − 3n + 2

)4n+1
.

13. lim
x→−4

x3 + 8x2 + 11x− 20

x2 + 3x− 4
.

14. lim
x→π/4−0

(
tg(6x) · ln | tg(7x)|

)
.

15. lim
x→0

(4x− 5

2x + 1

)cos x

.
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1. lim
x→∞

3x2 + 4x− 3
√

x− 3

−6x2
√

x + 2
√

x3 − 2
.

2. lim
x→+∞

(5x− 4

6x− 2

)4x−3
.

3. lim
x→∞

√
x + 5

(√
7x2 + 5−√7x2 + 8

)
.

4. lim
x→0

esin(−3x) − 1√
1 + sin(4x)− 1

.

5. lim
x→0

esin(6x) − arctg(3x)

ln(1 + 2x)
.

6.

lim
n→+∞

(
√

n− 4 +
√

n− 4)2(
√

16n2 + 6n)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0+0

4x4 − 2x2 + 2x

−3x4 + 3x3 + 2x2 .

8. lim
n→+∞

(n + 1)4 − (n + 4)4

(n + 5)2 + (n + 4)2 .

9.

lim
n→+∞

(
√

n + 6 +
√

n + 2)2(
√

49n2 − 5)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→π+0

sin(5x) + sin(17x)

arcsin(2(x− π))
.

11. lim
n→−3

sin(3x2 + 3x− 18)

x2 + 2x− 3
.

12. lim
n→∞

(5n2 − 2n + 3

5n2 + 3n + 1

)3n−3
.

13. lim
x→4

x3 − 3x2 − 10x + 24

x2 − 6x + 8
.

14. lim
x→π/4+0

(
ctg(12x) · ln | tg(9x)|

)
.

15. lim
x→0

(2x2 − 1

3x− 2

)−5x+3
.
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1. lim
x→∞

−3x2√x + 6x2 + 5x + 5

x3 + 5
3
√

x4 + 2x− 6
.

2. lim
x→+∞

ln
(5x + 5

7x + 5

)2x+4
.

3. lim
x→∞

(√
x2 + 7x + 2−√x2 + 8x + 9

)
.

4. lim
x→0

sin(tg(−3x))

ln(1 + 4x)
.

5. lim
x→0

√
1 + 6x− cos(−4x)

ln(1 + 2x)
.

6. lim
n→+∞

( (n− 4)(−2n + 7)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0−0

−4x4 + 4x2 + 4x

4x4 + 2x3 + 4x2 .

8. lim
n→+∞

(n− 2)4 − (n− 2)4

(n− 2)3 + (n− 1)3 .

9. lim
n→+∞

( (n− 5)(4n + 6)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→π+0

eπ+7 sin(9x) − eπ

ex − eπ
.

11. lim
n→4

tg(3x2 − 9x− 12)

x2 − 6x + 8
.

12. lim
n→∞

(−5n2 − 4n− 2

−5n2 − 4n− 4

)−4n−4
.

13. lim
x→−4

x3 + 7x2 + 8x− 16

x2 + 8x + 16
.

14. lim
x→0

(
ctg2(

√
3x) · ln | cos(5x)|

)
.

15. lim
x→0

(−4− 3 sin x

−3x + 3 tg x

)ln(1+x)
.
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1. lim
x→∞

−4x3 + 3x2 + 6x− 3

x3 − 6x2 + 3x + 5
.

2. lim
x→−∞

(6x + 4

3x + 5

)4x−1
.

3. lim
x→π/2

(
√

7 tg2 x + 10−
√

7 tg2 x + 4

ctg x
.

4. lim
x→0

sin2(tg(10x))

(e−2x − 1)x
.

5. lim
x→0

ln(1− 3x)− ln(1 + 3x)

ln(1 + 5x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 7)(n + 6)
.

7. lim
x→0

4x3 − 2x2 − 4x

4x4 + 3x2 + 2x
.

8. lim
n→+∞

(n + 7)3 − (n− 5)3

(n + 6)3 − (n + 5)3 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n− 2)(n− 3)
.

10. lim
x→0

e3x − e5x

sin(2x)− sin(4x)
.

11. lim
n→−2

arcsin(4x2 − 8x− 32)

tg(x2 + 6x + 8)
.

12. lim
n→∞

(−4n2 + 4n− 5

−4n2 + 3n− 3

)4n−1
.

13. lim
x→4

x3 − 13x2 + 56x− 80

x2 − 8x + 16
.

14. lim
x→π/2

(
tg2(2x) · ln | sin(6x)|

)
.

15. lim
x→0

(
e−5x + 5x

)5 cos x

.
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1. lim
x→∞

2x3 − 5x2√x + 2x + 6

x3 + 3x2 + 2x− 1
√

x
.

2. lim
x→−∞

(5x− 3

8x− 3

)3x+4
.

3. lim
x→π

√
6 ctg2 x + 6−

√
6 ctg2 x + 8

tg x
.

4. lim
x→0

sin2(tg
√

6x)

(e5x − 1)
.

5. lim
x→0

ln(1 + 2x)−
√

1 + 2 tg(−5x)

arcsin(2x)
.

6. lim
n→+∞

(5n− 3)(3n + 4)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

−4x4 + 2x3 + 3x2

3x5 − 3x3 − 4x
.

8. lim
n→+∞

(n− 5)4 − (n + 5)4

(n + 4)4 − (n + 3)4 .

9. lim
n→+∞

(4n + 6)(−2n− 2)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

sin(6x) + sin(8x)

arcsin(11x)− arcsin(9x)
.

11. lim
n→1

arctg(2x2 + 2x− 4)

sin(x2 + 2x− 3)
.

12. lim
n→∞

(−4n2 + 2n− 3

−4n2 − 4n− 2

)−4n−2
.

13. lim
x→2

x3 − 10x2 + 31x− 30

x2 − 5x + 6
.

14. lim
x→π

(
ctg2(2x) · ln | cos(4x)|

)
.

15. lim
x→0

(e4x2 − 1

−5x

)−4x+9
.
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1. lim
x→∞

3x2√x− 2x2 − 6x + 2
√

x√
x5 − 4

√
x3 + 6x + 1

.

2. lim
x→+∞

ln
(−5x + 2

−5x− 3

)3x+3
.

3. lim
x→∞

√
x + 6

(√
x + 4−√x + 9

)
.

4. lim
x→0

tg(sin(−5x))

(e4x − 1)
.

5.

lim
x→0

√
1 + 2 tg(−5x)−

√
1− 2 sin(−3x)

arctg(4x)
.

6. lim
n→+∞

(
√

2n + 7)2(
√

6n + 1)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0+0

2x4 + 3x2 + 5x

3x4 + 3x3 − 2x2 .

8. lim
n→+∞

(7n− 4)2 + (6n + 6)2

(n− 3)3 − (n− 4)3 .

9. lim
n→+∞

(
√

10n− 3)2(
√

2n + 5)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→0

e3x + sin(8x)− 1

tg(5x)− 7x
.

11. lim
n→3

e−5x2+40x−75 − 1

tg(x2 − 2x− 3)
.

12. lim
n→∞

(−2n2 + 2n− 5

−2n2 + 4n− 3

)−4n−2
.

13. lim
x→−4

x3 − 1x2 − 14x + 24

x2 + 1x− 12
.

14. lim
x→π/2

ln | sin(5x)|
ctg2(9x)

.

15. lim
x→0

(arcsin(−4x)

8x

)−4x

.
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1. lim
x→∞

5x2 + 6x + 3
√

x + 2

−6x2
√

x− 2
√

x3 − 2
.

2. lim
x→+∞

(4x + 4

3x− 0

)2x−1
.

3. lim
x→∞

√
x + 10

(√
6x2 + 9−√6x2 + 7

)
.

4. lim
x→0

ln(1− sin(6x))

ln(1− tg(5x))
.

5. lim
x→0

arcsin(3x)− ln(1− arctg(5x))√
1 + sin(−4x)− 1

.

6. lim
n→+∞

(
√

n + 5)(
√

n + 4)(3n− 4)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

−4x4 − 2x2 + 5x

−4x4 + 4x3 + 2x2 .

8. lim
n→+∞

(n + 1)4 − (n + 2)4

(n− 3)2 + (n− 4)2 .

9. lim
n→+∞

(
√

n + 5)(
√

n + 1)(2n + 3)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→0

cos(−4x)− cos(−3x)

sin2(
√

4x)
.

11. lim
n→4

√
2x2 − 18x + 41− 1

arcsin(x2 − 7x + 12)
.

12. lim
n→∞

(−5n2 − 3n− 2

−5n2 + 3n− 2

)−2n+4
.

13. lim
x→4

x3 − 4x2 − 16x + 64

x2 − 8x + 16
.

14. lim
x→0

ln
(∣∣ cos(7x)

∣∣ctg2(2x)
)
.

15. lim
x→0

(sin(3x)

3x

)2x+10
.
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1. lim
x→∞

4x2√x + 5x2 − 6x− 3

x3 − 2
3
√

x4 − 3x− 4
.

2. lim
x→+∞

(6x− 4

8x + 3

)2x−2
.

3.

lim
x→∞

√
x + 8

(√
5
√

x + 5−
√

5
√

x + 9
)
.

4. lim
x→0

e7x − 1√
1− cos2(−5x)

.

5. lim
x→0

esin(2x) − cos(4x)

tg(−5x)
.

6. lim
n→+∞

6n2 + 4n + 5
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0

3x3 − 3x2 + 4x

2x4 + 2x2 − 4x
.

8. lim
n→+∞

(n− 1)3 − (n + 7)3

(n− 3)3 − (n− 4)3 .

9. lim
n→+∞

14n2 − 5n + 3
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→π

| cos(2x)− cos(−3x)|
sin2(

√
4x)

.

11. lim
n→−2

ln(4x2 − 12x− 39)

sin(x2 − 1x− 6)
.

12. lim
n→∞

(4n2 + 2n + 2

4n2 − 2n + 2

)−4n+3
.

13. lim
x→−5

x3 + 8x2 + 17x + 10

x2 + 6x + 5
.

14. lim
x→π

ln | cos(−4x)|
tg2(5x)

.

15. lim
x→0

( 3x + 8

−5x + 4

)3x+6
.
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1. lim
x→∞

3x3 + 3x2 − 6x− 4

x3 − 5x2 − 6x− 1
.

2. lim
x→+∞

ln
(2x + 5

5x + 4

)5x+1
.

3. lim
x→∞

(√
x2 + 3x + 3−√x2 + 5x + 4

)
.

4. lim
x→0

tg(ln(1− 5x))

sin(2x)
.

5. lim
x→0

ln(1 + 2x)− tg(−4x)

sin(2x)
.

6. lim
n→+∞

( (8− n)2 + (5− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0

3x4 − 4x3 − 4x2

−4x5 − 2x3 + 4x
.

8. lim
n→+∞

(n + 3)4 − (n + 4)4

(n + 2)4 − (n + 1)4 .

9. lim
n→+∞

( (7− n)2 + (4− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→π+0

sin(8x) + sin(12x)

arcsin(4(x− π))
.

11. lim
n→−2

tg(3x2 − 3x− 18)

sin(x2 + 5x + 6)
.

12. lim
n→∞

(−5n2 − 3n− 1

−5n2 − 4n− 4

)−2n−2
.

13. lim
x→2

x3 − 5x2 + 2x + 8

x2 − 6x + 8
.

14. lim
x→π/2

ln
((

sin2(5x)
)tg2(7x)

)
.

15. lim
x→0

( 2x + 3

−5x + 5

)cos x

.
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1. lim
x→∞

−4x3 + 4x2√x + 6x− 1

x3 − 5x2 − 3x− 4
√

x
.

2. lim
x→−∞

(8x− 5

6x + 3

)5x+1
.

3. lim
x→π

√
9 ctg2 x + 6−

√
9 ctg2 x + 10

tg x
.

4. lim
x→0

ln(1 + tg(2x))√
1− 5x− 1

.

5. lim
x→0

arcsin(−5x)− etg(−4x) + 1√
1− cos2(−5x)

.

6.

lim
n→+∞

(
√

n2 + n) +
√

n2 + 6n)(6n− 2)

1 + 2 + 3 + . . . + n
.

7. lim
x→0+0

−4x4 − 4x2 − 5x

−2x4 − 2x3 + 2x2 .

8. lim
n→+∞

(−1n + 5)2 + (−5n + 2)2

(n + 5)3 − (n + 6)3 .

9.

lim
n→+∞

(
√

n2 + 8n) +
√

n2 − n)(8n + 5)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

e4x − e12x

sin(4x)− sin(6x)
.

11. lim
n→3

arctg(−4x2 + 32x− 60)

ln(x2 − 1x− 5)
.

12. lim
n→∞

(−5n2 − 3n− 3

−5n2 + 2n− 2

)3n+1
.

13. lim
x→−5

x3 + 6x2 − 15x− 100

x2 + 10x + 25
.

14. lim
x→π/4−0

(
tg(10x) · ln | tg(9x)|

)
.

15. lim
x→0

( 2x2 − 4

−5x− 8

)2x+1
.
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1. lim
x→∞

−4x2√x + 6x2 + 3x + 1
√

x√
x5 + 4

√
x3 − 3x + 5

.

2. lim
x→−∞

(3x + 5

6x− 2

)7x+3
.

3. lim
x→∞

√
x + 8

(√
x + 4−√x + 3

)
.

4. lim
x→0

esin(6x) − 1√
1 + sin(2x)− 1

.

5. lim
x→0

esin(2x) − arctg(5x)

ln(1 + 5x)
.

6.

lim
n→+∞

(
√

n− 4 +
√

n− 5)2(
√

49n2 − 5)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0−0

5x4 − 4x2 − 4x

2x4 − 3x3 − 2x2 .

8. lim
n→+∞

(n + 7)4 − (n + 4)4

(n− 3)2 + (n− 4)2 .

9.

lim
n→+∞

(
√

n + 6 +
√

n + 1)2(
√

36n2 + 3)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→0

sin(13x) + sin(5x)

arcsin(12x)− arcsin(7x)
.

11. lim
n→1

arcsin(4x2 − 24x + 20)

arctg(x2 − 4x + 3)
.

12. lim
n→∞

(4n2 − 3n + 1

4n2 + 3n + 4

)−2n+3
.

13. lim
x→−5

x3 + 7x2 + 2x− 40

x2 + 3x− 10
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(9x)|

)
.

15. lim
x→0

(−3 + 2 sin x

5x + 3 tg x

)ln(1+x)
.
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1. lim
x→∞

2x2 − 4x− 6
√

x + 5

6x2
√

x− 2
√

x3 − 1
.

2. lim
x→+∞

ln
(4x− 5

4x + 4

)2x−3
.

3. lim
x→∞

√
x + 9

(√
6x2 + 2−√6x2 + 3

)
.

4. lim
x→0

sin(tg(−4x))

ln(1− 2x)
.

5. lim
x→0

√
1 + 2 sin(7x)− e2x

tg2
√

2x
.

6.

lim
n→+∞

(
√

n + 3 +
√

n + 5)2(
√

4n2 + 2n)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0

−4x3 − 2x2 + 4x

2x4 − 3x2 − 4x
.

8. lim
n→+∞

(n− 4)4 − (n + 7)4

(n− 4)3 + (n− 3)3 .

9.

lim
n→+∞

(
√

n− 3 +
√

n− 1)2(
√

49n2 + 8n)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→0

e9x + sin(4x)− 1

tg(6x)− 2x
.

11. lim
n→1

−2x2 + 12x− 10

ln(x2 − 3x + 3)
.

12. lim
n→∞

(5n2 − 4n + 3

5n2 − 3n + 1

)2n+2
.

13. lim
x→5

x3 − 6x2 − 7x + 60

x2 − 2x− 15
.

14. lim
x→0

(
ctg2(

√
3x) · ln | cos(5x)|

)
.

15. lim
x→0

(
e−4x − 5x

)−5 cos x

.
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1. lim
x→∞

2x2√x + 4x2 − 2x + 4

x3 + 3
3
√

x4 + 5x− 5
.

2. lim
x→+∞

(8x + 2

6x− 4

)2x+1
.

3.

lim
x→∞

√
x + 2

(√
5
√

x + 7−
√

5
√

x + 6
)
.

4. lim
x→0

sin2(tg(11x))

(e−4x − 1)x
.

5. lim
x→0

√
1− 10x− cos(5x)

ln(1 + 4x)
.

6. lim
n→+∞

( (n + 2)(−4n− 5)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0

5x4 + 3x3 + 5x2

2x5 + 3x3 − 2x
.

8. lim
n→+∞

(n− 1)3 − (n + 4)3

(n + 4)3 − (n + 3)3 .

9. lim
n→+∞

( (n− 5)(−5n− 2)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→0

cos(6x)− cos(−3x)

sin2(
√

4x)
.

11. lim
n→−3

sin(4x2 + 8x− 12)

x2 + 4x + 3
.

12. lim
n→∞

(−2n2 − 4n− 3

−2n2 − 2n− 4

)4n+3
.

13. lim
x→5

x3 − 9x2 + 15x + 25

x2 − 10x + 25
.

14. lim
x→π/2

(
tg2(5x) · ln | sin(7x)|

)
.

15. lim
x→0

(e5x2 − 1

−2x

)5x+2
.
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1. lim
x→∞

3x3 − 5x2 − 6x + 1

x3 − 6x2 + 5x− 2
.

2. lim
x→+∞

(4x− 1

5x− 5

)7x−2
.

3. lim
x→∞

(√
x2 + 9x + 8−√x2 + 8x + 4

)
.

4. lim
x→0

sin2(tg
√

4x)

(e4x − 1)
.

5. lim
x→0

ln(1 + 4x)− ln(1 + 2x)

ln(1 + 4x)
.

6. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 5)(n− 3)
.

7. lim
x→0+0

2x4 − 2x2 − 5x

4x4 + 3x3 − 4x2 .

8. lim
n→+∞

(n + 7)4 − (n− 4)4

(n + 4)4 − (n + 3)4 .

9. lim
n→+∞

1 + 2 + 3 + . . . + n

(n + 5)(n− 2)
.

10. lim
x→π

| cos(−2x)− cos(5x)|
sin2(

√
2x)

.

11. lim
n→2

tg(−5x2 − 15x + 50)

x2 − 6x + 8
.

12. lim
n→∞

(−4n2 + 3n− 2

−4n2 − 3n− 3

)3n+2
.

13. lim
x→−3

x3 + 9x2 + 23x + 15

x2 + 4x + 3
.

14. lim
x→π

(
ctg2(5x) · ln | cos(2x)|

)
.

15. lim
x→0

(arcsin(−5x)

7x

)−3x

.
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1. lim
x→∞

−2x3 + 5x2√x− 3x + 5

x3 − 6x2 + 4x− 4
√

x
.

2. lim
x→+∞

ln
(2x + 2

5x + 3

)3x−1
.

3. lim
x→π/2

(
√

8 tg2 x + 4−
√

8 tg2 x + 10

ctg x
.

4. lim
x→0

tg(sin(−2x))

(e2x − 1)
.

5. lim
x→0

ln(1− 3x)−
√

1 + 2 tg(4x)

arcsin(4x)
.

6. lim
n→+∞

(4n + 4)(5n + 4)

1 + 2 + 3 + . . . + n
.

7. lim
x→0−0

5x4 + 3x2 + 3x

−2x4 + 3x3 + 4x2 .

8. lim
n→+∞

(1n− 2)2 + (7n− 5)2

(n + 5)3 − (n + 4)3 .

9. lim
n→+∞

(−2n + 7)(4n− 1)

1 + 2 + 3 + . . . + n
.

10. lim
x→π

sin(11x)− sin(9x)

tg(2x)
.

11. lim
n→−1

arcsin(4x2 + 20x + 16)

tg(x2 − 3x− 4)
.

12. lim
n→∞

(−2n2 + 2n− 2

−2n2 − 4n− 3

)3n−4
.

13. lim
x→1

x3 − 1x2 − 1x + 1

x2 − 2x + 1
.

14. lim
x→π/2

ln | sin(−3x)|
ctg2(11x)

.

15. lim
x→0

(sin(−3x)

−3x

)4x+4
.
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1. lim
x→∞

2x2√x + 6x2 − 6x− 3
√

x√
x5 − 3

√
x3 − 5x + 5

.

2. lim
x→−∞

(7x + 5

4x + 5

)8x−3
.

3. lim
x→π

√
3 ctg2 x + 9−

√
3 ctg2 x + 10

tg x
.

4. lim
x→0

ln(1− sin(−2x))

ln(1− tg(4x))
.

5. lim
x→0

ln(1− 2x)− tg(−2x)

sin(−4x)
.

6. lim
n→+∞

(
√

10n− 5)2(
√

14n− 2)2

1 + 3 + 5 + . . . + (2n− 1)
.

7. lim
x→0

5x3 − 4x2 − 3x

−3x4 − 4x2 − 2x
.

8. lim
n→+∞

(n + 6)4 − (n− 2)4

(n− 3)2 + (n− 4)2 .

9. lim
n→+∞

(
√

3n− 4)2(
√

5n + 6)2

1 + 3 + 5 + . . . + (2n− 1)
.

10. lim
x→π+0

sin(6x) + sin(10x)

arcsin(4(x− π))
.

11. lim
n→−2

arctg(2x2 − 6x− 20)

sin(x2 + 5x + 6)
.

12. lim
n→∞

(−5n2 − 2n− 5

−5n2 + 4n− 4

)4n+1
.

13. lim
x→2

x3 − 5x2 + 2x + 8

x2 − 1x− 2
.

14. lim
x→0

ln
(∣∣ cos(7x)

∣∣ctg2(4x)
)
.

15. lim
x→0

(3x + 4

3x + 2

)5x+5
.
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1. lim
x→∞

−3x2 − 5x + 2
√

x− 6

4x2
√

x− 4
√

x3 − 4
.

2. lim
x→−∞

(2x− 1

5x− 1

)5x+2
.

3. lim
x→∞

√
x + 5

(√
x + 3−√x + 2

)
.

4. lim
x→0

e−3x − 1√
1− cos2(−2x)

.

5. lim
x→0

arcsin(6x)− etg(−3x) + 1√
1− cos2(−4x)

.

6. lim
n→+∞

(
√

n + 5)(
√

n + 1)(3n− 2)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

−4x4 + 3x3 + 2x2

2x5 − 3x3 − 4x
.

8. lim
n→+∞

(n + 6)4 − (n + 2)4

(n + 3)3 + (n + 4)3 .

9. lim
n→+∞

(
√

n + 6)(
√

n− 2)(2n− 5)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→π+0

sin(5x) + sin(13x)

arcsin(4(x− π))
.

11. lim
n→1

e−2x2−6x+8 − 1

tg(x2 + 2x− 3)
.

12. lim
n→∞

(5n2 − 2n + 2

5n2 − 3n + 2

)2n+3
.

13. lim
x→1

x3 − 3x2 − 6x + 8

x2 + 1x− 2
.

14. lim
x→π

ln | cos(−4x)|
tg2(4x)

.

15. lim
x→0

(−4x + 4

−5x + 1

)cos x

.
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1. lim
x→∞

−4x2√x + 5x2 − 2x + 5

x3 − 5
3
√

x4 + 4x− 6
.

2. lim
x→+∞

ln
(−5x + 1

−5x− 4

)5x−4
.

3.

lim
x→∞

√
x + 2

(√
5
√

x + 6−
√

5
√

x + 5
)
.

4. lim
x→0

tg(ln(1 + 2x))

sin(4x)
.

5. lim
x→0

esin(−3x) − arctg(−3x)

ln(1− 2x)
.

6. lim
n→+∞

8n2 − 3n− 5
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

7. lim
x→0+0

−5x4 − 4x2 + 5x

−4x4 − 4x3 + 2x2 .

8. lim
n→+∞

(n + 2)3 − (n + 2)3

(n− 2)3 − (n− 3)3 .

9. lim
n→+∞

7n2 − 2n− 3
√

n

2 + 4 + 6 + . . . + (2n− 2)
.

10. lim
x→π+0

eπ+3 sin(17x) − eπ

ex − eπ
.

11. lim
n→−2

√
5x2 + 25x + 31− 1

arcsin(x2 + 3x + 2)
.

12. lim
n→∞

(−5n2 − 4n− 3

−5n2 + 4n− 4

)3n+1
.

13. lim
x→−5

x3 + 13x2 + 55x + 75

x2 + 10x + 25
.

14. lim
x→π/2

ln
((

sin2(−5x)
)tg2(7x)

)
.

15. lim
x→0

(−3x2 + 1

4x + 2

)4x+4
.
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1. lim
x→∞

−5x3 − 3x2 − 6x + 3

x3 + 5x2 + 3x + 2
.

2. lim
x→+∞

(4x− 2

2x− 3

)8x−2
.

3.

lim
x→∞

(√
x2 + 9x + 10−√x2 + 7x + 4

)
.

4. lim
x→0

ln(1 + tg(−4x))√
1− 2x− 1

.

5. lim
x→0

√
1 + 8x− cos(4x)

ln(1 + 5x)
.

6. lim
n→+∞

((13− n)2 + (−2− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

7. lim
x→0−0

2x4 + 3x2 − 3x

4x4 − 4x3 + 2x2 .

8. lim
n→+∞

(n− 4)4 − (n + 6)4

(n + 6)4 − (n + 5)4 .

9. lim
n→+∞

( (7− n)2 + (4− n)2

2 + 4 + 6 + . . . + 2n

)−1
.

10. lim
x→0

e12x − e3x

sin(8x)− sin(3x)
.

11. lim
n→−3

ln(3x2 + 3x− 17)

sin(x2 + 7x + 12)
.

12. lim
n→∞

(−4n2 + 3n− 4

−4n2 + 3n− 4

)4n−4
.

13. lim
x→−5

x3 + 6x2 − 1x− 30

x2 + 8x + 15
.

14. lim
x→π/4−0

(
tg(2x) · ln | tg(5x)|

)
.

15. lim
x→0

( 2− 4 sin x

−5x + 3 tg x

)ln(1+x)
.
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1. lim
x→∞

−5x3 + 6x2√x + 4x− 2

x3 − 4x2 − 6x− 1
√

x
.

2. lim
x→+∞

(6x + 2

8x + 4

)7x+4
.

3. lim
x→π/2

(
√

8 tg2 x + 4−
√

8 tg2 x + 2

ctg x
.

4. lim
x→0

esin(−3x) − 1√
1 + sin(−2x)− 1

.

5. lim
x→0

ln(1 + 4x)− ln(1− 2x)

ln(1 + 5x)
.

6.

lim
n→+∞

(
√

n2 + 7n) +
√

n2 − 2n)(7n + 5)

1 + 2 + 3 + . . . + n
.

7. lim
x→0

2x3 + 3x2 + 2x

−4x4 − 2x2 − 4x
.

8. lim
n→+∞

(−3n− 4)2 + (−4n− 4)2

(n− 5)3 − (n− 4)3 .

9.

lim
n→+∞

(
√

n2 + 6n) +
√

n2 − 3n)(4n + 7)

1 + 2 + 3 + . . . + n
.

10. lim
x→0

sin(11x) + sin(3x)

arcsin(10x)− arcsin(8x)
.

11. lim
n→2

tg(−5x2 − 15x + 50)

sin(x2 + 1x− 6)
.

12. lim
n→∞

(−4n2 − 2n− 2

−4n2 + 2n− 3

)−4n+3
.

13. lim
x→1

x3 − 2x2 − 1x + 2

x2 − 3x + 2
.

14. lim
x→π/4+0

(
ctg(8x) · ln | tg(9x)|

)
.

15. lim
x→0

(
e−2x + 1x

)−2 cos x

.
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1. lim
x→∞

4x2√x + 5x2 − 2x− 2
√

x√
x5 − 3

√
x3 + 6x− 1

.

2. lim
x→+∞

ln
(4x + 4

7x + 1

)3x+1
.

3. lim
x→∞

√
x + 10

(√
x + 10−√x + 2

)
.

4. lim
x→0

sin(tg(−3x))

ln(1− 2x)
.

5. lim
x→0

ln(1− 4x)−
√

1 + 2 tg(2x)

arcsin(5x)
.

6.

lim
n→+∞

(
√

n− 4 +
√

n + 2)2(
√

36n2 + 5n)

1 + 3 + 5 + . . . + (2n + 1)
.

7. lim
x→0

−3x4 + 2x3 − 5x2

4x5 + 3x3 − 2x
.

8. lim
n→+∞

(n + 6)4 − (n− 3)4

(n + 5)2 + (n + 4)2 .

9.

lim
n→+∞

(
√

n + 2 +
√

n + 3)2(
√

9n2 + 4)

1 + 3 + 5 + . . . + (2n + 1)
.

10. lim
x→0

e14x + sin(8x)− 1

tg(9x)− 7x
.

11. lim
n→−1

arctg(−2x2 + 4x + 6)

ln(x2 − 3x− 3)
.

12. lim
n→∞

(−4n2 + 3n− 2

−4n2 + 2n− 4

)−2n+3
.

13. lim
x→−3

x3 + 1x2 − 21x− 45

x2 + 6x + 9
.

14. lim
x→0

(
ctg2(

√
2x) · ln | cos(−3x)|

)
.

15. lim
x→0

(e3x2 − 1

−3x

)4x+10
.
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1. lim
x→∞

−4x2 − 4x− 2
√

x + 5

−3x2
√

x + 6
√

x3 + 4
.

2. lim
x→−∞

(4x− 4

2x + 5

)6x−4
.

3. lim
x→∞

√
x + 6

(√
8x2 + 9−√8x2 + 2

)
.

4. lim
x→0

sin2(tg(7x))

(e5x − 1)x
.

5.

lim
x→0

arcsin(−5x)− ln(1− arctg(−2x))√
1 + sin(5x)− 1

.

6.

lim
n→+∞

(
√

n− 2 +
√

n− 1)2(
√

9n2 + 7)

4 + 6 + 8 + . . . + (2n + 4)
.

7. lim
x→0+0

−3x4 + 4x2 − 4x

2x4 + 3x3 + 2x2 .

8. lim
n→+∞

(n− 3)4 − (n + 3)4

(n− 3)3 + (n− 4)3 .

9.

lim
n→+∞

(
√

n + 6 +
√

n + 1)2(
√

25n2 + 8n)

4 + 6 + 8 + . . . + (2n + 4)
.

10. lim
x→0

cos(−2x)− cos(−5x)

sin2(
√

5x)
.

11. lim
n→3

arcsin(5x2 + 5x− 60)

arctg(x2 − 5x + 6)
.

12. lim
n→∞

(4n2 + 2n + 5

4n2 + 3n + 1

)−3n−3
.

13. lim
x→4

x3 − 3x2 − 6x + 8

x2 − 5x + 4
.

14. lim
x→π/2

(
tg2(2x) · ln | sin(−5x)|

)
.

15. lim
x→0

(arcsin(5x)

6x

)−2x

.
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1. lim
x→∞

4x2√x− 3x2 − 5x + 4

x3 + 2
3
√

x4 − 2x− 4
.

2. lim
x→−∞

(3x− 1

5x + 3

)5x+2
.

3.

lim
x→∞

√
x + 7

(√
8
√

x + 7−
√

8
√

x + 4
)
.

4. lim
x→0

sin2(tg
√

12x)

(e2x − 1)
.

5. lim
x→0

ln(1 + 5x)− tg(2x)

sin(4x)
.

6. lim
n→+∞

( (n + 6)(5n− 5)

1 + 4 + 7 + . . . + 3n

)−1
.

7. lim
x→0−0

3x4 + 4x2 − 5x

−2x4 + 2x3 + 2x2 .

8. lim
n→+∞

(n + 2)3 − (n + 4)3

(n + 4)3 − (n + 5)3 .

9. lim
n→+∞

( (n− 4)(−4n− 2)

1 + 4 + 7 + . . . + 3n

)−1
.

10. lim
x→π

sin(12x)− sin(16x)

tg(5x)
.

11. lim
n→−1

4x2 − 16x− 20

ln(x2 − 2x− 2)
.

12. lim
n→∞

(4n2 − 3n + 1

4n2 + 3n + 3

)−2n+1
.

13. lim
x→−5

x3 − 1x2 − 22x + 40

x2 + 3x− 10
.

14. lim
x→π

(
ctg2(2x) · ln | cos(6x)|

)
.

15. lim
x→0

(sin(5x)

5x

)4x+10
.
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