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Êîíòðîëüíàÿ ðàáîòà �4.
8á. 6 ìàðòà 2004 ãîäà

Âàðèàíò I

1. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå ôóíêöèè f è çíà÷åíèå ïåðåìåííîé
x, ïðè êîòîðîì îíî ïðèíèìàåòñÿ, åñëè

f(x) =
x2

8x4 − x2 + 2
.

2. Äîêàæèòå, ÷òî ïðè âñåõ äåéñòâèòåëüíûõ a, b è c ñïðàâåäëèâî íåðà-
âåíñòâî

a2 + 5b2 + 4c2 > 4ab + 4bc.

3. Íàéäèòå âñå çíà÷åíèÿ ïåðåìåííîé x, äëÿ êîòîðûõ ñïðàâåäëèâî
íåðàâåíñòâî

|x− 2|+ |x− 4|+ |x− 6| 6 9.

4. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
−x2 − 5x + 6

x2 − 3x + 2
+

1

2x− 3
.

5. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) = 2− 1

1−
√

3− 2x− x2
.

6. Ðåøèòå íåðàâåíñòâà â çàâèñèìîñòè îò çíà÷åíèÿ ïàðàìåòðà a

à)
x + 1

2a
>

x + 2

a + 3
; á) ax2 − 2x + a > 0.

Âàðèàíò II

1. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå ôóíêöèè f è çíà÷åíèå ïåðåìåííîé
t, ïðè êîòîðîì îíî ïðèíèìàåòñÿ, åñëè

f(t) =
t2

t4 − 7t2 + 25
.
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2. Äîêàæèòå, ÷òî ïðè âñåõ äåéñòâèòåëüíûõ x, y è z ñïðàâåäëèâî
íåðàâåíñòâî

6y(x + z) 6 x2 + 12y2 + 3z2.

3. Íàéäèòå âñå çíà÷åíèÿ ïåðåìåííîé x, äëÿ êîòîðûõ ñïðàâåäëèâî
íåðàâåíñòâî

|x + 2|+ |x + 5|+ |x + 8| 6 12.

4. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
− x2 − 5x + 6

x2 − 7x + 12
− 2

7− 2x
.

5. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) =
1

2−
√

5 + 4x− x2
− 5.

6. Ðåøèòå íåðàâåíñòâà â çàâèñèìîñòè îò çíà÷åíèÿ ïàðàìåòðà b

à)
x + 3

2b + 1
6

x

b + 1
; á) b2x2 + 4x + 4b2 > 0.

Âàðèàíò III

1. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå ôóíêöèè f è çíà÷åíèå ïåðåìåííîé
t, ïðè êîòîðîì îíî ïðèíèìàåòñÿ, åñëè

f(t) =
t2

25t4 − 3t2 + 1
.

2. Äîêàæèòå, ÷òî ïðè âñåõ äåéñòâèòåëüíûõ a, b è c ñïðàâåäëèâî íåðà-
âåíñòâî

a2 + 12b2 + 3c2 > 6ab + 6bc.

3. Íàéäèòå âñå çíà÷åíèÿ ïåðåìåííîé x, äëÿ êîòîðûõ ñïðàâåäëèâî
íåðàâåíñòâî

|x− 1|+ |x− 4|+ |x− 7| 6 12.

4. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
−x2 − 7x + 12

x2 − 5x + 6
+

1

2x− 5
.
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5. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) = 3− 1

2−
√

5− 4x− x2
.

6. Ðåøèòå íåðàâåíñòâà â çàâèñèìîñòè îò çíà÷åíèÿ ïàðàìåòðà a

à)
x + 2

2a− 1
>

x− 1

a
; á) ax2 − 4x + 4a > 0.

Âàðèàíò IV

1. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå ôóíêöèè f è çíà÷åíèå ïåðåìåííîé
x, ïðè êîòîðîì îíî ïðèíèìàåòñÿ, åñëè

f(x) =
5x2

2x4 − 3x2 + 8
.

2. Äîêàæèòå, ÷òî ïðè âñåõ äåéñòâèòåëüíûõ x, y è z ñïðàâåäëèâî
íåðàâåíñòâî

4(x + y)z > x2 + 5z2 + 4y2.

3. Íàéäèòå âñå çíà÷åíèÿ ïåðåìåííîé x, äëÿ êîòîðûõ ñïðàâåäëèâî
íåðàâåíñòâî

|x + 1|+ |x + 3|+ |x + 5| 6 9.

4. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =
2

5− 2x
−

√
−x2 − 3x + 2

x2 − 5x + 6
.

5. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) =
1

1−
√

3 + 2x− x2
− 5.

6. Ðåøèòå íåðàâåíñòâà â çàâèñèìîñòè îò çíà÷åíèÿ ïàðàìåòðà b

à)
x

2b− 6
6

x + 1

b
; á) b2x2 + 2x + b2 > 0.
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Äîïîëíèòåëüíûå âàðèàíòû.
13 ìàðòà 2004 ãîäà

Âàðèàíò V

1. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå ôóíêöèè f è çíà÷åíèå ïåðåìåííîé
x, ïðè êîòîðîì îíî ïðèíèìàåòñÿ, åñëè

f(x) =
1

4x2 − 20x + 27
.

2. Äîêàæèòå, ÷òî ïðè âñåõ äåéñòâèòåëüíûõ x, y è z ñïðàâåäëèâî
íåðàâåíñòâî

x2 + 4y2 + 9z2 > 12yz + 6xz − 4xy.

3. Íàéäèòå âñå çíà÷åíèÿ ïåðåìåííîé x, äëÿ êîòîðûõ ñïðàâåäëèâî
íåðàâåíñòâî

|x− 2|+ |2x− 6| 6 8− x.

4. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =
1

2x− 9
+

√
4− x

x2 − 8x + 15
.

5. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) = 3− 1

2−
√
−6x− x2

.

6. Ðåøèòå íåðàâåíñòâà â çàâèñèìîñòè îò çíà÷åíèÿ ïàðàìåòðà a

à)
x− 1

2a
>

x− 3

a + 2
; á) ax2 − 4x + 4 > 0.

Âàðèàíò VI

1. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå ôóíêöèè f è çíà÷åíèå ïåðåìåííîé
x, ïðè êîòîðîì îíî ïðèíèìàåòñÿ, åñëè

f(x) =
1

9x2 − 24x + 19
.
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2. Äîêàæèòå, ÷òî ïðè âñåõ äåéñòâèòåëüíûõ x, y è z ñïðàâåäëèâî
íåðàâåíñòâî

x2 + 4y2 + 4z2 > 8yz + 4xz − 4xy.

3. Íàéäèòå âñå çíà÷åíèÿ ïåðåìåííîé x, äëÿ êîòîðûõ ñïðàâåäëèâî
íåðàâåíñòâî

|x + 3|+ |2x + 8| > x + 9.

4. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
3− x

x2 − 6x + 8
+

1

2x− 7
.

5. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) =
1

1−
√

4x− x2
− 5.

6. Ðåøèòå íåðàâåíñòâà â çàâèñèìîñòè îò çíà÷åíèÿ ïàðàìåòðà a

à)
x + 2

2a
6

x + 3

a− 1
; á) 9ax2 − 6x + 1 6 0.

Âàðèàíò VII

1. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå ôóíêöèè f è çíà÷åíèå ïåðåìåííîé
x, ïðè êîòîðîì îíî ïðèíèìàåòñÿ, åñëè

f(x) =
1

16x2 − 24x + 14
.

2. Äîêàæèòå, ÷òî ïðè âñåõ äåéñòâèòåëüíûõ x, y è z ñïðàâåäëèâî
íåðàâåíñòâî

9x2 + y2 + z2 > 2yz + 6xz − 6xy.

3. Íàéäèòå âñå çíà÷åíèÿ ïåðåìåííîé x, äëÿ êîòîðûõ ñïðàâåäëèâî
íåðàâåíñòâî

|x + 2|+ |2x + 6| 6 x + 8.

4. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
2− x

x2 − 6x + 5
− 1

3− x
.
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5. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) = 2− 1

1−
√
−4x− x2

.

6. Ðåøèòå íåðàâåíñòâà â çàâèñèìîñòè îò çíà÷åíèÿ ïàðàìåòðà a

à)
x + 3

2a
>

x + 1

a− 2
; á) 4ax2 − 4x + 1 6 0.

Âàðèàíò VIII

1. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå ôóíêöèè f è çíà÷åíèå ïåðåìåííîé
x, ïðè êîòîðîì îíî ïðèíèìàåòñÿ, åñëè

f(x) =
1

25x2 − 20x + 16
.

2. Äîêàæèòå, ÷òî ïðè âñåõ äåéñòâèòåëüíûõ x, y è z ñïðàâåäëèâî
íåðàâåíñòâî

x2 + y2 + 4z2 > 4yz + 4xz − 2xy.

3. Íàéäèòå âñå çíà÷åíèÿ ïåðåìåííîé x, äëÿ êîòîðûõ ñïðàâåäëèâî
íåðàâåíñòâî

|x− 3|+ |2x− 8| > 9− x.

4. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =
1

x− 4
−

√
3− x

x2 − 7x + 10
.

5. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) =
1

2−
√

6x− x2
− 5.

6. Ðåøèòå íåðàâåíñòâà â çàâèñèìîñòè îò çíà÷åíèÿ ïàðàìåòðà a

à)
x− 2

2a
6

x− 1

a + 3
; á) ax2 − 6x + 9 > 0.
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Äîïîëíèòåëüíûå âîïðîñû.
20 ìàðòà 2004 ãîäà

Âîïðîñû íà 3.

Âàðèàíò I

1. Ðåøèòå ñèñòåìó íåðàâåíñòâ{
x2 − 3x + 2 > 0,
x2 − 8x− 7 < 0.

2. Ðåøèòå ñîâîêóïíîñòü íåðàâåíñòâ[
x2 + 4x + 3 6 0,

x2 − 7x− 10 > 0.

Âàðèàíò II

1. Ðåøèòå ñèñòåìó íåðàâåíñòâ{
x2 + 7x + 12 6 0,
x2 − 2x− 8 > 0.

2. Ðåøèòå ñîâîêóïíîñòü íåðàâåíñòâ[
x2 + x− 20 > 0,
x2 − x− 6 < 0.

Âàðèàíò III

1. Ðåøèòå ñèñòåìó íåðàâåíñòâ{
x2 + 3x + 2 > 0,
x2 + 8x− 7 < 0.

2. Ðåøèòå ñîâîêóïíîñòü íåðàâåíñòâ[
x2 − 4x + 3 6 0,

x2 + 7x− 10 > 0.
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Âàðèàíò IV

1. Ðåøèòå ñèñòåìó íåðàâåíñòâ{
x2 − 7x + 12 6 0,
x2 + 2x− 8 > 0.

2. Ðåøèòå ñîâîêóïíîñòü íåðàâåíñòâ[
x2 − x− 20 > 0,
x2 + x− 6 < 0.

Âàðèàíò V

1. Ðåøèòå ñîâîêóïíîñòü íåðàâåíñòâ[
x2 − 3x + 2 6 0,
x2 − 8x− 7 > 0.

2. Ðåøèòå ñèñòåìó íåðàâåíñòâ{
x2 + 4x + 3 > 0,

x2 − 7x− 10 < 0.

Âàðèàíò VI

1. Ðåøèòå ñîâîêóïíîñòü íåðàâåíñòâ[
x2 + 7x + 12 > 0,
x2 − 2x− 8 < 0.

2. Ðåøèòå ñèñòåìó íåðàâåíñòâ{
x2 + x− 20 6 0,
x2 − x− 6 > 0.

Âàðèàíò VII
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1. Ðåøèòå ñîâîêóïíîñòü íåðàâåíñòâ[
x2 + 3x + 2 6 0,
x2 + 8x− 7 > 0.

2. Ðåøèòå ñèñòåìó íåðàâåíñòâ{
x2 − 4x + 3 > 0,

x2 + 7x− 10 < 0.

Âàðèàíò VIII

1. Ðåøèòå ñîâîêóïíîñòü íåðàâåíñòâ[
x2 − 7x + 12 > 0,
x2 + 2x− 8 < 0.

2. Ðåøèòå ñèñòåìó íåðàâåíñòâ{
x2 − x− 20 6 0,
x2 + x− 6 > 0.

Âîïðîñû íà 4.

Âàðèàíò I

1. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
−x2 − 5x + 6

x2 − 3x + 2
+

1

2x− 3
.

2. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) = 2− 1

1−
√

3− 2x− x2
.

Âàðèàíò II
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1. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =
1

x− 4
−

√
3− x

x2 − 7x + 10
.

2. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) =
1

2−
√

6x− x2
− 5.

Âàðèàíò III

1. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
2− x

x2 − 6x + 5
− 1

3− x
.

2. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) = 2− 1

1−
√
−4x− x2

.

Âàðèàíò IV

1. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
− x2 − 5x + 6

x2 − 7x + 12
− 2

7− 2x
.

2. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) =
1

2−
√

5 + 4x− x2
− 5.

Âàðèàíò V

1. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
3− x

x2 − 6x + 8
+

1

2x− 7
.

2. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) =
1

1−
√

4x− x2
− 5.
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Âàðèàíò VI

1. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =

√
−x2 − 7x + 12

x2 − 5x + 6
+

1

2x− 5
.

2. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) = 3− 1

2−
√

5− 4x− x2
.

Âàðèàíò VII

1. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =
1

2x− 9
+

√
4− x

x2 − 8x + 15
.

2. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) = 3− 1

2−
√
−6x− x2

.

Âàðèàíò VIII

1. Íàéäèòå îáëàñòü îïðåäåëåíèÿ ôóíêöèè

f(x) =
2

5− 2x
−

√
−x2 − 3x + 2

x2 − 5x + 6
.

2. Íàéäèòå ìíîæåñòâî çíà÷åíèé, ïðèíèìàåìûõ ôóíêöèåé

f(x) =
1

1−
√

3 + 2x− x2
− 5.
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