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1. Ýëåìåíòàðíûå ôóíêöèè è èõ ãðàôèêè

1.1. Ïîñòðîèòü ãðàôèêè îñíîâíûõ ýëåìåíòàðíûõ ôóíêöèé, óêàçàòü èõ îáëàñòè îïðå-
äåëåíèÿ:

y=x, y=x2, y=
√
x, y=ax, y=loga x, (0<a<1, a>1), y=sinx, y=cosx, y=tg x, y=

arcsinx, y=arccosx, y=arctg x, y=arcctg x.

Íàéòè îáëàñòü îïðåäåëåíèÿ D êàæäîé èç ñëåäóþùèõ ôóíêöèé:
1.2. y=

√
4−x2. 1.3. y=arccos (1−2x).

1.4. y=ln
x−2

x+1
. 1.5. y=logx+1 (7−x).

1.6. y=2
√

arcsin (1−x). 1.7. y=
√

ln (x2−3).

Ñëåäóþùèå ýëåìåíòàðíûå ôóíêöèè çàïèñàòü â âèäå êîìïîçèöèè îñíîâíûõ ýëåìåíòàð-
íûõ ôóíêöèé:

1.8. y=
√

sinx2. 1.9. y=sin2 lnx.

1.10. y=ln cos 3
√

sinx. 1.11. y=2arctg ln sinx.

Èñïîëüçóÿ ãðàôèê ôóíêöèè y=x2, ïîñòðîèòü ãðàôèêè ôóíêöèé:
1.12. y=2x2 +1. 1.13. y=(x−1)2−1.

Ñ ïîìîùüþ ãðàôè÷åñêîãî ñëîæåíèÿ è âû÷èòàíèÿ ïîñòðîèòü ãðàôèêè ôóíêöèé:
1.14. y=x3 +2x. 1.15. y=x−sinx.
1.16. Ïîñòðîèòü ãðàôèê ïðîèçâåäåíèÿ ôóíêöèé y=x ·sinx.
Ïîñòðîèòü ãðàôèêè ñëåäóþùèõ ýëåìåíòàðíûõ ôóíêöèé:
1.17. y= |2−x|+ |2+x|. 1.18. y= |x2 +2x|−3.

1.19. y=sgnx=

 1, x>0,
0, x=0,
−1, x<0.

1.20. y=[x], ãäå [x] � öåëàÿ ÷àñòü x, êîòîðàÿ îïðåäåëÿåòñÿ êàê íàèáîëüøåå öåëîå
÷èñëî, íå ïðåâîñõîäÿùåå äàííîå ÷èñëî x.

1.21. y={x}, ãäå {x}=x− [x] � äðîáíàÿ ÷àñòü x.
1.22. y=2|x+1|+2.

2. Ïðåäåë ÷èñëîâîé ïîñëåäîâàòåëüíîñòè

Íàïèñàòü ïåðâûå ïÿòü ÷ëåíîâ ïîñëåäîâàòåëüíîñòè:

2.1. un=1+(−1)n
1

n
. 2.2. un=

3n+5

2n−3
.

Íàïèñàòü ôîðìóëó îáùåãî ÷ëåíà ïîñëåäîâàòåëüíîñòè:

2.3. 2,
4

3
,
6

5
,
8

7
, . . . . 2.4. 1, 0,−3, 0, 5, 0,−7, 0, . . . .

2.5. Äîêàçàòü, ÷òî ïîñëåäîâàòåëüíîñòü un=
n

4n−3
ìîíîòîííî óáûâàåò è îãðàíè÷åíà.

2.6. Äîêàçàòü, ÷òî ïîñëåäîâàòåëüíîñòü un=
n

n+1
ìîíîòîííî âîçðàñòàåò è îãðàíè÷å-

íà.

Íàéòè íàèáîëüøèé (íàèìåíüøèé) ÷ëåí îãðàíè÷åííîé ñâåðõó (ñíèçó) ïîñëåäîâàòåëü-
íîñòè (un)n∈N:

2.7. un=3n2−10n−14. 2.8. un= n
√
n.

Íàéòè a= lim
n→∞

un è îïðåäåëèòü íîìåð N(ε) òàêîé, ÷òî |un−a|<ε ïðè âñåõ n>N(ε),
åñëè:

2.9. un=

√
n2 +1

n
, ε=0, 005.

2.10. un=
5n2 +1

7n2−3
, ε=0, 005.

Âû÷èñëèòü ïðåäåëû:
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2.11. lim
n→∞

5n+1

3−2n
. 2.12. lim

n→∞

4n2−5n+2

2n2 +3
.

2.13. lim
n→∞

3n2 +1

3+n3
. 2.14. lim

n→∞

(
2n+1

5n−1
− 2n2 +n

5n2−2

)
.

2.15. lim
n→∞

(
√

2n+1−
√

2n). 2.16. lim
n→∞

n(
√
n2 +6−

√
n2 +2).

2.17. lim
n→∞

(n+1)!−n!

n!(2n+1)
. 2.18. lim

n→∞

(n+2)!−n!

(3n2 +1)n!−(n−1)!
.

2.19. lim
n→∞

(n−1)!−3(n+1)!

(n+2)n!−(n−1)!
. 2.20. lim

n→∞

4(n+1)!−1

(2n+5)n!
.

2.21. lim
n→∞

2n−3n

2n+3n
. 2.22. lim

n→∞

3n−1 +5n+1

3n+5n−1
.

2.23. lim
n→∞

7n+2 +1

5 ·7n+3n+1
. 2.24. lim

n→∞

2n−1−3 ·5n

1+5n−1
.

2.25. lim
n→∞

(
1

n2
+

2

n2
+ . . .+

n−1

n2

)
.

2.26. lim
n→∞

(
4

2n2 +1
+

7

2n2 +1
+ . . .+

3n+1

2n2 +1

)
.

2.27. lim
n→∞

12 +22 + . . .+n2

n3
.

2.28. lim
n→∞

(
1

1 ·2
+

1

2 ·3
+ . . .+

1

n(n+1)

)
.

2.29. lim
n→∞

(
1

1 ·3
+

1

3 ·5
+ . . .+

1

(2n−1)(2n+1)

)
.

2.30. lim
n→∞

(
1

5
− 1

25
+ . . .+(−1)n−1

1

5n

)
.

2.31. lim
n→∞

(
1

2
+

1

4
+ . . .+

1

2n

)
.

2.32. Äîêàçàòü, ÷òî åñëè ïîñëåäîâàòåëüíîñòü (un)n∈N áåñêîíå÷íî ìàëàÿ è ∀n∈N

(un 6=0), òî ïîñëåäîâàòåëüíîñòü

(
1

un

)
n∈N

áåñêîíå÷íî áîëüøàÿ.

3. Ïðåäåë ôóíêöèè

Èñïîëüçóÿ ëîãè÷åñêóþ ñèìâîëèêó, çàïèñàòü ñëåäóþùèå óòâåðæäåíèÿ:
3.1. lim

x→0
f(x)=∞. 3.2. lim

x→1−0
f(x)=−∞.

3.3. lim
x→a+0

f(x)=b. 3.4. lim
x→+∞

f(x)=+∞.
3.5. lim

x→−∞
f(x)=1. 3.6. lim

x→−∞
f(x)=+∞.

3.7. lim
x→3+0

f(x)=2. 3.8. lim
x→∞

f(x)=−∞.

Âû÷èñëèòü ïðåäåëû:

3.9. lim
x→0

x2 +x+3

2x2 +2
. 3.10. lim

x→1

3x+1

2x
.

3.11. lim
x→∞

3x3 +2x−3

4−x3
. 3.12. lim

x→∞

2x2 +5

4x2 +3x
.

3.13. lim
x→∞

5x4 +x2−6

x2 +3x−1
. 3.14. lim

x→∞

x2 +3x

x+6
.

3.15. lim
x→∞

x2 +6x

1−x3
. 3.16. lim

x→∞

3x+5

x2−4
.

3.17. lim
x→+∞

√
4x2−1

x+3
. 3.18. lim

x→−∞

√
4x2−1

x+3
.

3.19. lim
x→∞

√
x4 +6

2x2 +x
. 3.20. lim

x→−∞

√
4x2 +x+2

3x+5
.
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