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1
Óïðîñòèòü âûðàæåíèå
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√
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2 Íå÷åòíîé ñðåäè ïðèâåäåííûõ ÿâëÿåòñÿ ôóíêöèÿ

1 y = cosx · lg2 3 + x

3− x
2 òàêèõ íåò 3 y =

2x + 2−x

x2 + cosx

4 y = sinx · ln 2− x
2 + x

5 y = (3x + 3−x) tg x

3 Àáñöèññû òî÷åê ãðàôèêà ôóíêöèè y = cosx, â êîòîðûõ êàñàòåëüíàÿ ïàðàë-
ëåëüíà ïðÿìîé 2y − x+ 1 = 0, ñîñòàâëÿþò ìíîæåñòâî

1 ±5π
6

+ 2πn 2 (−1)n
π

3
+ πn 3 (−1)n+1π

6
+ πn

4 ±π
6

+ 2πn 5 (−1)n
π

6
+ πn

4 Åñëè çàòðàòû íà ïîêóïêó áàíàíîâ âîçðîñëè íà 56%, à öåíà êèëîãðàììà

áàíàíîâ óâåëè÷èëàñü íà 20%, òî âåñ êóïëåííûõ áàíàíîâ âîçðîñ íà

1 30% 2 32% 3 48% 4 24% 5 36%

5 Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè

y = x− 0, 25 sin 4x â òî÷êå x =
π

4
1 0 2 −1 3 1 4 −2 5 2

6 Åñëè áèññåêòðèñà óãëà ïðè îñíîâàíèè ðàâíîáåäðåííîãî òðåóãîëüíèêà äåëèò

âûñîòó íà ÷àñòè, ðàâíûå 24 è 40, ñ÷èòàÿ îò îñíîâàíèÿ, òî îñíîâàíèå ðàâíî

1 48 2 81 3 80 4 72 5 96

7 ×èñëî äåéñòâèòåëüíûõ êîðíåé óðàâíåíèÿ

(x2 + x− 2)
(
x3 − 8
x− 2

− 2
(√
x2 + 2x− 3

)2
+ x− 4

)
= 0 ðàâíî

1 1 2 2 3 3 4 4 5 0

8 Åñëè ïåðèìåòð ïàðàëëåëîãðàììà ñ óãëîì â 150◦, ñîñòàâëÿåò 8
√

5, òî íàè-

áîëüøåå çíà÷åíèå ïëîùàäè ðàâíî

1 12 2 10 3 72 4 24 5 20

9 Ñóììà êîðíåé óðàâíåíèÿ (3 arcsin (sinx)− 2π)(4x2 − π2)(6x− π) = 0 ðàâíà
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10 Âû÷èñëèòü
√

6, 25−
√

34−
√

6, 25 +
√

34
1 −

√
10, 25 2 −2

√
2 3 2

√
2 4 −2 5

√
10, 25

11 Óêàçàòü âñå a, ïðè êîòîðûõ óðàâíåíèå√
x− 2√
x+ 1

· x
2 + (1− x)

√
x2 − x− 2− 1

x2 − (x+ 2)
√
x2 − x− 2− 4

= a èìååò õîòÿ áû îäèí êîðåíü

1 (−∞;−1)
⋃

(−1; +∞) 2 (1; 3) 3 (−1;− 1
3 )

4 (−1;− 1
4 ) 5 (−1; +∞)

12 Ïðè êàêèõ a óðàâíåíèå 3x2 − x3 + a = 0 èìååò áîëåå äâóõ ðåøåíèé

1 Ø 2 (−4; 0) 3 (−∞;−4)
⋃

(0; +∞)
4 (−∞; 0)

⋃
(4; +∞) 5 (0; 4)

13 Íàèáîëüøåå ðåøåíèå íåðàâåíñòâà |x2 + 6x− 16| ≤ 10− 2x ïðèíàäëåæèò

ïðîìåæóòêó

1 (2; 5) 2 (−6; 0) 3 (−6; 2) 4 (3; 6) 5 (−2; 2)

14 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå (2x− a) lg (x+ 2) = 0
èìååò òîëüêî îäèí êîðåíü, îáðàçóþò ìíîæåñòâî

1 [−4;−2] 2 {−2} 3 (−∞;−4]
4 (−∞;−4]

⋃
{−2} 5 (−∞;−2]

15 Äëÿ ôóíêöèè y = 0, 5(ex − e−x) îáðàòíîé ÿâëÿåòñÿ

1 y = 0, 5(e−x − ex) 2 y = ln (x±
√
x2 + 1) 3 y = ln (x+

√
x2 + 1)

4 y = − ln (x+
√
x2 + 1) 5 y = ln (

√
x2 + 1− x)

16 Íàèáîëüøèé êîðåíü óðàâíåíèÿ√
x− sin 15◦ +

√
tg 15◦ − x =

√
tg 15◦ − sin 15◦, ðàâåí

1

√
6 +
√

2
4

2 2−
√

3 3

√
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√

2
4

4 2 +
√

3 5 óðàâíåíèå êîðíåé íå èìååò

17
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= sin

(
6π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 6 + 10n 2 ±1 + 10n 3 (−1)n+1 + 10n

4 (−1)n+1 + 5n 5 −1 + 10n
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18 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 20% îáùèõ ðàñõîäîâ. Âî

âðåìÿ êðèçèñà ôîíä çàðïëàòû óìåíüøèëñÿ íà 20%, òî åñòü ïðè íåèçìåííûõ

îñòàëüíûõ ðàñõîäàõ ñðåäñòâà íà çàðïëàòó îò îáùèõ ðàñõîäîâ ñîñòàâëÿþò

1 16, (6)% 2 20% 3 15% 4 16% 5
400
29 %

19
Èíòåãðàë

3∫
1

√
6x− x2 − 5

π
dx ðàâåí

1 4 2 1 3 2 4 5 5 3

20 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ π)(2π − x) > 4

√
(x+ 4)4 +

√
(x− 7)2 − 11 +

√
2π ðàâíà

1 9 2 4 3 6 4 11 5 7

21 Ïðè a ∈ (0; 1) óðàâíåíèå |x2 − 2|x|| = a èìååò

1 4 êîðíÿ 2 3 êîðíÿ 3 2 êîðíÿ 4 1 êîðåíü 5 6 êîðíåé

22
Åñëè

3 sin α
2 − cos α2

4 cos α2 + sin α
2

= −2, òî óãîë α îêàí÷èâàåòñÿ â ÷åòâåðòè

1 2 2 4 3 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî 4 1 5 3

23 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ óðàâíåíèå 4x + (a+ 1) · 2x + a = 0 èìååò ðîâíî

äâà ðåøåíèÿ, îáðàçóþò ìíîæåñòâî

1 (−∞;−1) 2 (−∞; 0) 3 (−∞;−1)
⋃

(0; +∞) 4 (0; +∞) 5 Ø

24 Ñóììà âñåõ öåëûõ ïîëîæèòåëüíûõ çíà÷åíèé x è y, óäîâëåòâîðÿþùèõ óðàâ-
íåíèþ −3x2 + 2xy + y2 − 13 = 0, ðàâíà

1 5 2 7 3 4 4 8 5 9

25 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(x2 − 1)
√

(cos 2x− 2− y)(− cos 2x+ 1 + y) ≤ 0, ðàâíà
1 2 2 12 3 3 4 9 5 6

26 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 + 3x+ 3
x2 + 2x+ 2

çàêëþ÷åíà â èíòåðâàëå

1 (1; 2) 2 (−2;−1) 3 (2; 4) 4 (0;
√

3) 5 (3; 5)

27 Îñòàòîê îò äåëåíèÿ íà 5 ÷èñëà, ðàâíîãî

log0,5

0, 5 + 0, 52 + 0, 53 + ...+ 0, 52003

2 + 22 + 23 + ...+ 22003
, ñîñòàâëÿåò

1 1 2 2 3 3 4 4 5 0

28 Ñóììà âñåõ êîðíåé óðàâíåíèÿ 7x · 61(− 1
x ) = 37 ïðèíàäëåæèò ïðîìåæóòêó

1 (−999; 2) 2 [5; 999) 3 [4; 5) 4 [2; 3) 5 [3; 4)

29 Íåðàâåíñòâî x2 − 3ax+ (a− 1)(2a+ 1) 6 0 âûïîëíÿåòñÿ äëÿ âñåõ x ∈ [3; 5]
ïðè ëþáûõ a èç ìíîæåñòâà

1 [2; 6] 2 [3; 6] 3 [2; 4]
4 (−∞; 3]

⋃
[6; +∞) 5 (−∞; 2]

⋃
[4; +∞)

30 Íàèáîëüøåå öåëîå çíà÷åíèå a, ïðè êîòîðîì óðàâíåíèå

4 sinx− 2 cos y + 3 cosx = a èìååò áåñêîíå÷íîå ìíîæåñòâî ðåøåíèé (x, y),
ðàâíî

1

√
29 2 5 3 9 4 7 5 11
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1
Óïðîñòèòü âûðàæåíèå
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13 5

√
13− 2

2 Íå÷åòíîé ñðåäè ïðèâåäåííûõ ÿâëÿåòñÿ ôóíêöèÿ

1 y = (3x + 3−x)| tg x| 2 y = sin3 x · ln 2− x
2 + x

3 òàêèõ íåò

4 y =
2x − 2−x

x2 + cosx
5 y = cosx · lg2 3 + x

3− x

3 Àáñöèññû òî÷åê ãðàôèêà ôóíêöèè y = 1 − sinx, â êîòîðûõ êàñàòåëüíàÿ

ïàðàëëåëüíà ïðÿìîé 2y + x− 1 = 0, ñîñòàâëÿþò ìíîæåñòâî

1 (−1)n+1π

3
+ πn 2 ±π

3
+ 2πn 3 ±π

6
+ 2πn

4 (−1)n
π

3
+ πn 5 ±2π

3
+ 2πn

4 Åñëè çàòðàòû íà ïîêóïêó ïîìèäîðîâ âîçðîñëè íà 82%, à öåíà êèëîãðàììà

ïîìèäîðîâ óâåëè÷èëàñü íà 30%, òî âåñ êóïëåííûõ ïîìèäîðîâ âîçðîñ íà

1 48% 2 32% 3 40% 4 52% 5 36%

5 Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè

y = 0, 5 tg2 x+ ln cosx â òî÷êå x =
π

4
1 −2 2 −1 3 2 4 1 5 0

6 Åñëè áèññåêòðèñà óãëà ïðè îñíîâàíèè ðàâíîáåäðåííîãî òðåóãîëüíèêà äåëèò

âûñîòó íà ÷àñòè, ðàâíûå 75 è 125, ñ÷èòàÿ îò îñíîâàíèÿ, òî áîêîâàÿ ñòîðîíà

ðàâíà

1 275 2 150 3 250 4 300 5 225

7 ×èñëî äåéñòâèòåëüíûõ êîðíåé óðàâíåíèÿ

(x2 + 2x− 8)
(
x3 − 27
x− 3

− 2
(√
x2 − 4

)2
+ 4x− 29

)
= 0 ðàâíî

1 1 2 2 3 3 4 4 5 0

8 Åñëè ïëîùàäü ïàðàëëåëîãðàììà ñ óãëîì â 30◦, ñîñòàâëÿåò 12, 5, òî íàèìåíü-
øåå çíà÷åíèå ïåðèìåòðà ðàâíî

1 10 2 12 3 72 4 20 5 24

9 Ñóììà êîðíåé óðàâíåíèÿ (3 arccos (cosx) +π)(16x2− 9π2)(2x−π) = 0 ðàâíà

1
π

4
2

π

6
3

π

2
4

5π
6

5
3π
4

10 Âû÷èñëèòü
√

11, 75−
√

99−
√

11, 75 +
√

99
1 3 2 −2

√
3 3 −23, 5 4 −

√
11 5

√
11

11 Óêàçàòü âñå a, ïðè êîòîðûõ óðàâíåíèå√
x− 3√
x+ 1

· x
2 + (1− x)

√
x2 − 2x− 3− 1

x2 − (x+ 3)
√
x2 − 2x− 3− 9

= a èìååò õîòÿ áû îäèí êîðåíü

1 (−1; +∞) 2 (−∞;−1)
⋃

(−1; +∞) 3 (−1;− 1
4 )

4 (1; 3) 5 (−1;− 1
3 )

12 Ïðè êàêèõ a óðàâíåíèå 3x2 − x3 − a = 0 èìååò îäíî ðåøåíèå

1 (−∞;−4)
⋃

(0; +∞) 2 (−∞; 0)
⋃

(4; +∞) 3 (0; 4)
4 Ø 5 (−4; 0)

13 Íàèìåíüøåå ðåøåíèå íåðàâåíñòâà |x2 + 6x− 16| ≤ 10− 2x ïðèíàäëåæèò

ïðîìåæóòêó

1 (−11;−5) 2 (−9;−3) 3 (1; 5) 4 (−10;−6) 5 (0; 6)

14 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå (3x+ a) lg (x− 1) = 0
èìååò òîëüêî îäèí êîðåíü, îáðàçóþò ìíîæåñòâî

1 [−3; +∞)
⋃
{−6} 2 [−3; +∞) 3 [−6;−3]

4 (−∞;−3] 5 {−6}

15 Äëÿ ôóíêöèè y = 0, 5(e−x − ex) îáðàòíîé ÿâëÿåòñÿ

1 y = 0, 5(e−x + ex) 2 y =
2

e−x − ex
3 y = ln (

√
x2 + 1− x)

4 y = 0, 5(ex − e−x) 5 y = ln (
√
x2 + 1 + x)

16 Íàèáîëüøèé êîðåíü óðàâíåíèÿ√
x− cos 15◦ +

√
ctg 15◦ − x =

√
ctg 15◦ − cos 15◦, ðàâåí

1 óðàâíåíèå êîðíåé íå èìååò 2 2−
√

3 3 2 +
√

3

4

√
6−
√

2
4

5

√
6 +
√

2
4

17
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= − sin

(
6π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 4 + 10n 2 (−1)n + 10n 3 (−1)n + 5n

4 ±1 + 10n 5 1 + 10n
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18 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 25% îáùèõ ðàñõîäîâ. Âî

âðåìÿ êðèçèñà ôîíä çàðïëàòû óìåíüøèëñÿ íà 40%, òî åñòü ïðè íåèçìåííûõ

îñòàëüíûõ ðàñõîäàõ ñðåäñòâà íà çàðïëàòó îò îáùèõ ðàñõîäîâ ñîñòàâëÿþò

1 25% 2
300
19 % 3 16, (6)% 4 15% 5 20%

19
Èíòåãðàë

1∫
−3

√
7− x2 − 6x

π
dx ðàâåí

1 4 2 2 3 1 4 3 5 5

20 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 2π)(π − x) > 4

√
(x+ 7)4 +

√
(x− 4)2 − 11 +

√
2π ðàâíà

1 −7 2 −6 3 −9 4 −4 5 −11

21 Ïðè a ∈ (2; 3) óðàâíåíèå |x2 − 2|x|| = a èìååò

1 3 êîðíÿ 2 6 êîðíåé 3 1 êîðåíü 4 4 êîðíÿ 5 2 êîðíÿ

22
Åñëè

sin α
2 − 3 cos α2

2 sin α
2 + 5 cos α2

= 3, òî óãîë α îêàí÷èâàåòñÿ â ÷åòâåðòè

1 3 2 4 3 1 4 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî 5 2

23 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ óðàâíåíèå 4x + a · 2x + a − 2 = 0 íå èìååò

ðåøåíèé, îáðàçóþò ìíîæåñòâî

1 [2; +∞) 2 (0; 2) 3 (−∞; 0)
⋃

(2; +∞) 4 (−∞; +∞) 5 Ø

24 Ñóììà âñåõ öåëûõ ïîëîæèòåëüíûõ çíà÷åíèé x è y, óäîâëåòâîðÿþùèõ óðàâ-
íåíèþ x2 + xy − 2y2 − 13 = 0, ðàâíà

1 6 2 4 3 9 4 7 5 5

25 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(x− 1)(x− 3)
√

(y − sin 2x− 1)(sin 2x− 2− y) ≤ 0, ðàâíà
1 6 2 2 3 9 4 3 5 12

26 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 − x+ 1
x2 − 2x+ 2

çàêëþ÷åíà â èíòåðâàëå

1 (−2;−1) 2 (0;
√

3) 3 (2; 4) 4 (1; 2) 5 (3; 5)

27 Îñòàòîê îò äåëåíèÿ íà 5 ÷èñëà, ðàâíîãî

log√2

(
2 + 22 + 23 + ...+ 22005

0, 5 + 0, 52 + 0, 53 + ...+ 0, 52005

)0,5

, ñîñòàâëÿåò

1 1 2 2 3 3 4 4 5 0

28 Ñóììà âñåõ êîðíåé óðàâíåíèÿ 5x · 73(− 1
x ) = 417 ïðèíàäëåæèò ïðîìåæóòêó

1 [5; 6) 2 [6; 999) 3 (−999; 3) 4 [4; 5) 5 [3; 4)

29 Íåðàâåíñòâî x2 + (2− 3a)x+ (1− a)(1− 2a) > 0 âûïîëíÿåòñÿ äëÿ âñåõ x ∈
[1; 3] ïðè ëþáûõ a èç ìíîæåñòâà

1 [1; 4] 2 (−∞; 0]
⋃

[2; +∞) 3 (−∞; 1]
⋃

[2; +∞)
4 (−∞; 1]

⋃
[4; +∞) 5 [2; 4]

30 Íàèáîëüøåå öåëîå çíà÷åíèå a, ïðè êîòîðîì óðàâíåíèå

4 sinx− 4 cos y + 3 cosx = a èìååò áåñêîíå÷íîå ìíîæåñòâî ðåøåíèé (x, y),
ðàâíî

1

√
41 2 9 3 7 4 11 5 5
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1
Óïðîñòèòü âûðàæåíèå

(
√

13− 2)2 − 6
2−
√

13−
√

6
+
√

13

1

√
13− 2 2

√
13 3 2 +

√
6 4 2 5 −2−

√
6

2 ×åòíîé ñðåäè ïðèâåäåííûõ ÿâëÿåòñÿ ôóíêöèÿ

1 y = sinx · ln 2− x
2 + x

2 òàêèõ íåò 3 y = (3x + 3−x) tg x

4 y =
2x − 2−x

x2 + cosx
5 y = lg

3 + x

3− x

3 Àáñöèññû òî÷åê ãðàôèêà ôóíêöèè y = sinx, â êîòîðûõ êàñàòåëüíàÿ ïàðàë-
ëåëüíà ïðÿìîé 2y + x− 1 = 0, ñîñòàâëÿþò ìíîæåñòâî

1 ±2π
3

+ 2πn 2 ±π
6

+ 2πn 3 (−1)n
π

3
+ πn

4 ±π
3

+ 2πn 5 (−1)n+1π

3
+ πn

4 Åñëè çàòðàòû íà ïîêóïêó îãóðöîâ âîçðîñëè íà 92%, à öåíà êèëîãðàììà

îãóðöîâ óâåëè÷èëàñü íà 60%, òî âåñ êóïëåííûõ îãóðöîâ âîçðîñ íà

1 20% 2 36% 3 18% 4 24% 5 32%

5 Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè

y = sin π
6 · ctg2 (0, 5π − x) + ln (sin (0, 5π − x)) â òî÷êå x =

π

4
1 −2 2 2 3 1 4 0 5 −1

6 Åñëè áèññåêòðèñà óãëà ïðè îñíîâàíèè ðàâíîáåäðåííîãî òðåóãîëüíèêà äåëèò

âûñîòó íà ÷àñòè, ðàâíûå 75 è 125, ñ÷èòàÿ îò îñíîâàíèÿ, òî îñíîâàíèå ðàâíî

1 150 2 275 3 250 4 300 5 225

7 ×èñëî äåéñòâèòåëüíûõ êîðíåé óðàâíåíèÿ(
x3 − 1
x− 1

+ 2
(√

6− x− x2
)2 − 11

)
(x2 + x− 12) = 0 ðàâíî

1 1 2 2 3 3 4 4 5 0

8 Åñëè ïåðèìåòð ïàðàëëåëîãðàììà ñ óãëîì â 30◦, ñîñòàâëÿåò 48, òî íàèáîëü-
øåå çíà÷åíèå ïëîùàäè ðàâíî

1 24 2 12 3 20 4 10 5 72

9 Ñóììà êîðíåé óðàâíåíèÿ (2 arcctg (ctg x) +π)(16x2−π2)(4x− 3π) = 0 ðàâíà

1
5π
6

2
π

6
3

3π
4

4
π

4
5

π

2

10 Âû÷èñëèòü
√

33, 5 +
√

1073, 25 +
√

33, 5−
√

1073, 25
1 9 2 2

√
33, 5 3

√
53 4

√
67 5 2

√
15

11 Óêàçàòü âñå a, ïðè êîòîðûõ óðàâíåíèå√
x+ 1√
x− 2

· x
2 + (x+ 2)

√
x2 − x− 2− 4

x2 − (1− x)
√
x2 − x− 2− 1

= a èìååò õîòÿ áû îäèí êîðåíü

1 (1; +∞) 2 (−∞; 1)
⋃

(1; +∞) 3 (−1;− 1
4 )

4 (−1;− 1
3 ) 5 (1; 4)

12 Ïðè êàêèõ a óðàâíåíèå x3 + 3x2 − a = 0 èìååò îäíî ðåøåíèå

1 (−∞;−4)
⋃

(0; +∞) 2 (−4; 0) 3 Ø
4 (0; 4) 5 (−∞; 0)

⋃
(4; +∞)

13 Íàèìåíüøåå ðåøåíèå íåðàâåíñòâà |x2 − 6x− 16| ≤ 2x− 10 ïðèíàäëåæèò

ïðîìåæóòêó

1 (8; 12) 2 (3; 5) 3 (4; 7) 4 (6; 10) 5 (−2; 6)

14 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå (2x− a) lg (x− 2) = 0
èìååò òîëüêî îäèí êîðåíü, îáðàçóþò ìíîæåñòâî

1 (−∞; 4]
⋃
{6} 2 [4; 6] 3 (−∞; 6] 4 (−∞; 4] 5 {6}

15 Äëÿ ôóíêöèè y = ln (x+
√
x2 + 1) îáðàòíîé ÿâëÿåòñÿ

1 y = ln (
√
x2 + 1− x) 2 y = 1/ ln (x+

√
x2 + 1)

3 y = 0, 5(ex − e−x) 4 y = 0, 5(e−x − ex) 5 y = 0, 5(e−x + ex)

16 Íàèìåíüøèé êîðåíü óðàâíåíèÿ√
x− cos 15◦ +

√
ctg 15◦ − x =

√
ctg 15◦ − cos 15◦, ðàâåí

1 2 +
√

3 2

√
6 +
√

2
4

3

√
6−
√

2
4

4 óðàâíåíèå êîðíåé íå èìååò 5 2−
√

3

17
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= sin

(
4π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 4 + 10n 2 ±1 + 10n 3 1 + 10n

4 (−1)n + 5n 5 (−1)n + 10n
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18 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 25% îáùèõ ðàñõîäîâ. Âî

âðåìÿ êðèçèñà ôîíä çàðïëàòû óìåíüøèëñÿ íà 25%, òî åñòü ïðè íåèçìåííûõ

îñòàëüíûõ ðàñõîäàõ ñðåäñòâà íà çàðïëàòó îò îáùèõ ðàñõîäîâ ñîñòàâëÿþò

1 25% 2
300
17 % 3 16, (6)% 4 18, 75% 5 20%

19
Èíòåãðàë

5∫
3

√
6x− x2 − 5

π
dx ðàâåí

1 5 2 2 3 4 4 1 5 3

20 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 3)(6− x) > 4

√
(x+ π)4 +

√
(x− 2π)2 − 3π + 4 ðàâíà

1 4 2 11 3 9 4 6 5 7

21 Ïðè a ∈ (4; 5) óðàâíåíèå |2|x| − x2| = a èìååò

1 2 êîðíÿ 2 6 êîðíåé 3 4 êîðíÿ 4 3 êîðíÿ 5 1 êîðåíü

22
Åñëè

3 cos α2 + 2 sin α
2

cos α2 − 3 sin α
2

= 4, òî óãîë α îêàí÷èâàåòñÿ â ÷åòâåðòè

1 3 2 1 3 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî 4 4 5 2

23 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ óðàâíåíèå 9x + a · 3x + a − 1 = 0 íå èìååò

ðåøåíèé, îáðàçóþò ìíîæåñòâî

1 [1; +∞) 2 (−∞; 2)
⋃

(2; +∞) 3 Ø
4 [1; 2)

⋃
(2; +∞) 5 (−∞; +∞)

24 Ñóììà âñåõ öåëûõ ïîëîæèòåëüíûõ çíà÷åíèé x è y, óäîâëåòâîðÿþùèõ óðàâ-
íåíèþ x2 + xy − 2y2 − 7 = 0, ðàâíà

1 7 2 6 3 4 4 3 5 5

25 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(cosx+ 1− y)(y − cosx+ 3)
√

3x− x2 ≥ 0, ðàâíà
1 9 2 3 3 2 4 6 5 12

26 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 − 3x+ 3
x2 − 4x+ 5

çàêëþ÷åíà â èíòåðâàëå

1 (3; 5) 2 (−2;−1) 3 (1; 2) 4 (2; 4) 5 (0;
√

3)

27 Îñòàòîê îò äåëåíèÿ íà 5 ÷èñëà, ðàâíîãî

log4

(
2 + 22 + 23 + ...+ 22004

0, 5 + 0, 52 + 0, 53 + ...+ 0, 52004

)2

, ñîñòàâëÿåò

1 1 2 2 3 3 4 4 5 0

28 Ñóììà âñåõ êîðíåé óðàâíåíèÿ 3x · 61(− 1
x ) = 217 ïðèíàäëåæèò ïðîìåæóòêó

1 [3; 4) 2 [4; 5) 3 [5; 6) 4 (−999; 3) 5 [6; 999)

29 Íåðàâåíñòâî x2 − (3a− 2)x+ (a− 1)(2a− 1) 6 0 âûïîëíÿåòñÿ äëÿ âñåõ x ∈
[1; 2] ïðè ëþáûõ a èç ìíîæåñòâà

1 [1, 5; 3] 2 (−∞; 1, 5]
⋃

[2; +∞) 3 [1; 3]
4 [1, 5; 2] 5 (−∞; 1]

⋃
[3; +∞)

30 Íàèáîëüøåå öåëîå çíà÷åíèå a, ïðè êîòîðîì óðàâíåíèå

3 sinx+ 2 cos y + 4 cosx = a èìååò áåñêîíå÷íîå ìíîæåñòâî ðåøåíèé (x, y),
ðàâíî

1 9 2

√
29 3 7 4 11 5 5
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1
Óïðîñòèòü âûðàæåíèå

6− (
√

13− 2)2√
13 +

√
6− 2

+
√

13−
√

6

1 2 2

√
13− 2 3

√
13 4 2 +

√
6 5 −2−

√
6

2 ×åòíîé ñðåäè ïðèâåäåííûõ ÿâëÿåòñÿ ôóíêöèÿ

1 òàêèõ íåò 2 y =
2x − 2−x

x+ ctg x
3 y = (3x + 3−x) tg x

4 y = sin2 x · ln 2− x
2 + x

5 y = cosx · lg 3 + x

3− x

3 Àáñöèññû òî÷åê ãðàôèêà ôóíêöèè y = 1 − cosx, â êîòîðûõ êàñàòåëüíàÿ

ïàðàëëåëüíà ïðÿìîé 2y − x+ 1 = 0, ñîñòàâëÿþò ìíîæåñòâî

1 ±π
6

+ 2πn 2 ±5π
6

+ 2πn 3 (−1)n+1π

6
+ πn

4 (−1)n
π

3
+ πn 5 (−1)n

π

6
+ πn

4 Åñëè çàòðàòû íà ïîêóïêó àïåëüñèíîâ âîçðîñëè íà 76%, à öåíà êèëîãðàììà

àïåëüñèíîâ óâåëè÷èëàñü íà 10%, òî âåñ êóïëåííûõ àïåëüñèíîâ âîçðîñ íà

1 68% 2 64% 3 66% 4 72% 5 60%

5 Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè

y =
1
3

cos3 x− cosx â òî÷êå x = −3
2
π

1 −2 2 0 3 2 4 1 5 −1

6 Åñëè áèññåêòðèñà óãëà ïðè îñíîâàíèè ðàâíîáåäðåííîãî òðåóãîëüíèêà äåëèò

âûñîòó íà ÷àñòè, ðàâíûå 24 è 40, ñ÷èòàÿ îò îñíîâàíèÿ, òî áîêîâàÿ ñòîðîíà

ðàâíà

1 72 2 48 3 96 4 80 5 81

7 ×èñëî äåéñòâèòåëüíûõ êîðíåé óðàâíåíèÿ

(x2 + 3x− 4)
(
x3 + 27
x+ 3

− 2
(√

(x+ 2)(x− 3)
)2

− x− 24
)

= 0 ðàâíî

1 1 2 2 3 3 4 4 5 0

8 Åñëè ïëîùàäü ïàðàëëåëîãðàììà ñ óãëîì â 150◦, ñîñòàâëÿåò 18, òî íàèìåíü-
øåå çíà÷åíèå ïåðèìåòðà ðàâíî

1 24 2 12 3 20 4 72 5 10

9 Ñóììà êîðíåé óðàâíåíèÿ (3 arctg (tg x)− 2π)(3x+ π)(x− π/6) = 0 ðàâíà

1
π

3
2

π

2
3

π

6
4

3π
4

5 −π
6

10 Âû÷èñëèòü
√

10, 5−
√

106, 25−
√

10, 5 +
√

106, 25
1 −

√
17 2 −

√
19 3

√
17 4

√
19 5 −

√
21

11 Óêàçàòü âñå a, ïðè êîòîðûõ óðàâíåíèå√
x+ 1√
x− 3

· x
2 + (x+ 3)

√
x2 − 2x− 3− 9

x2 − (1− x)
√
x2 − 2x− 3− 1

= a èìååò õîòÿ áû îäèí êîðåíü

1 (−∞; 1)
⋃

(1; +∞) 2 (−1;− 1
3 ) 3 (1; +∞)

4 (1; 3) 5 (−1;− 1
4 )

12 Ïðè êàêèõ a óðàâíåíèå x3 + 3x2 − a = 0 èìååò áîëåå äâóõ ðåøåíèé

1 (0; 4) 2 (−∞; 0)
⋃

(4; +∞) 3 (−∞;−4)
⋃

(0; +∞)
4 Ø 5 (−4; 0)

13 Íàèáîëüøåå ðåøåíèå íåðàâåíñòâà |x2 − 6x− 16| ≤ 2x− 10 ïðèíàäëåæèò

ïðîìåæóòêó

1 (1; 7) 2 (5; 11) 3 (4; 7) 4 (9; 14) 5 (11; 15)

14 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå (3x+ a) lg (x+ 1) = 0
èìååò òîëüêî îäèí êîðåíü, îáðàçóþò ìíîæåñòâî

1 {0} 2 [3; +∞)
⋃
{0} 3 [0; 3] 4 (−∞; 3] 5 [3; +∞)

15 Äëÿ ôóíêöèè y = ln (
√
x2 + 1− x) îáðàòíîé ÿâëÿåòñÿ

1 y = 0, 5(ex − e−x) 2 y = 1/ ln (
√
x2 + 1− x) 3 y = 0, 5(ex + e−x)

4 y = 0, 5(e−x − ex) 5 y = ln (x+
√
x2 + 1)

16 Íàèìåíüøèé êîðåíü óðàâíåíèÿ√
x− sin 15◦ +

√
tg 15◦ − x =

√
tg 15◦ − sin 15◦, ðàâåí

1

√
6 +
√

2
4

2 óðàâíåíèå êîðíåé íå èìååò 3 2 +
√

3

4

√
6−
√

2
4

5 2−
√

3

17 Âñå ðåøåíèÿ óðàâíåíèÿ sin
(πx

5

)
= − sin

(π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 (−1)n+1 + 10n 2 (−1)n+1 + 5n 3 −1 + 10n

4 6 + 10n 5 ±1 + 10n
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18 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 30% îáùèõ ðàñõîäîâ. Âî

âðåìÿ êðèçèñà ôîíä çàðïëàòû óìåíüøèëñÿ íà 620
9 %, òî åñòü ïðè íåèçìåí-

íûõ îñòàëüíûõ ðàñõîäàõ ñðåäñòâà íà çàðïëàòó îò îáùèõ ðàñõîäîâ ñîñòàâ-

ëÿþò

1 13% 2
200
17 % 3

28
3 % 4 16, (6)% 5 20%

19
Èíòåãðàë

−3∫
−7

√
7− x2 − 6x

π
dx ðàâåí

1 4 2 5 3 1 4 3 5 2

20 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 6)(3− x) > 4

√
(x+ 2π)4 +

√
(x− π)2 − 3π + 4 ðàâíà

1 −11 2 −6 3 −4 4 −8 5 −9

21 Ïðè a = 1 óðàâíåíèå |x2 − 2|x|| = a èìååò

1 3 êîðíÿ 2 4 êîðíÿ 3 2 êîðíÿ 4 6 êîðíåé 5 1 êîðåíü

22
Åñëè

cos α2 − 3 sin α
2

2 cos α2 − 5 sin α
2

= 2, òî óãîë α îêàí÷èâàåòñÿ â ÷åòâåðòè

1 4 2 2 3 1 4 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî 5 3

23 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå 25x + 2a · 5x + a− 3 = 0
èìååò ðîâíî îäíî ðåøåíèå, îáðàçóþò ìíîæåñòâî

1 Ø 2 (−∞; +∞) 3 (−∞; 3) 4 (0; 3) 5 [3; +∞)

24 Ñóììà âñåõ öåëûõ ïîëîæèòåëüíûõ çíà÷åíèé x è y, óäîâëåòâîðÿþùèõ óñëî-
âèþ x2 + 2xy − 3y2 − 13 = 0, ðàâíà

1 5 2 4 3 7 4 9 5 8

25 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(y − sinx− 1)(sinx− 2− y)
√
x− x2 + 2 ≥ 0, ðàâíà

1 2 2 12 3 6 4 3 5 9

26 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 + x+ 1
x2 + 1

çàêëþ÷åíà â èíòåðâàëå

1 (1; 2) 2 (2; 4) 3 (−2;−1) 4 (0;
√

3) 5 (3; 5)

27 Îñòàòîê îò äåëåíèÿ íà 5 ÷èñëà, ðàâíîãî

log2

2 + 22 + 23 + ...+ 22006

0, 5 + 0, 52 + 0, 53 + ...+ 0, 52006
, ñîñòàâëÿåò

1 1 2 2 3 3 4 4 5 0

28 Ñóììà âñåõ êîðíåé óðàâíåíèÿ 2x · 19(− 1
x ) = 117 ïðèíàäëåæèò ïðîìåæóòêó

1 [4; 5) 2 [5; 6) 3 [6; 999) 4 (−999; 3) 5 [3; 4)

29 Íåðàâåíñòâî x2 − 3ax+ (a+ 1)(2a− 1) > 0 âûïîëíÿåòñÿ äëÿ âñåõ x ∈ [3; 5]
ïðè ëþáûõ a èç ìíîæåñòâà

1 (−∞; 3]
⋃

[6; +∞) 2 [3; 4] 3 (−∞; 2]
⋃

[4; +∞)
4 [2; 4] 5 (−∞; 3]

⋃
[4; +∞)

30 Íàèáîëüøåå öåëîå çíà÷åíèå a, ïðè êîòîðîì óðàâíåíèå

3 sinx+ 4 cos y + 4 cosx = a èìååò áåñêîíå÷íîå ìíîæåñòâî ðåøåíèé (x, y),
ðàâíî

1 9 2 11 3 7 4

√
41 5 5
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1
Óïðîñòèòü âûðàæåíèå

(
√

13− 2)2 − 6
2−
√

13−
√

6
+
√

13

1 2 +
√

6 2 −2−
√

6 3

√
13− 2 4 2 5

√
13

2 ×åòíîé ñðåäè ïðèâåäåííûõ ÿâëÿåòñÿ ôóíêöèÿ

1 y = (3x + 3−x) tg x 2 y = sinx · ln 2− x
2 + x

3 y = lg
3 + x

3− x
4 òàêèõ íåò 5 y =

2x − 2−x

x2 + cosx

3 Àáñöèññû òî÷åê ãðàôèêà ôóíêöèè y = cosx, â êîòîðûõ êàñàòåëüíàÿ ïàðàë-
ëåëüíà ïðÿìîé 2y − x+ 1 = 0, ñîñòàâëÿþò ìíîæåñòâî

1 (−1)n
π

6
+ πn 2 (−1)n

π

3
+ πn 3 (−1)n+1π

6
+ πn

4 ±5π
6

+ 2πn 5 ±π
6

+ 2πn

4 Åñëè çàòðàòû íà ïîêóïêó îãóðöîâ âîçðîñëè íà 92%, à öåíà êèëîãðàììà

îãóðöîâ óâåëè÷èëàñü íà 60%, òî âåñ êóïëåííûõ îãóðöîâ âîçðîñ íà

1 18% 2 36% 3 20% 4 32% 5 24%

5 Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè

y = 0, 5 tg2 x+ ln cosx â òî÷êå x =
π

4
1 2 2 0 3 −1 4 1 5 −2

6 Åñëè áèññåêòðèñà óãëà ïðè îñíîâàíèè ðàâíîáåäðåííîãî òðåóãîëüíèêà äåëèò

âûñîòó íà ÷àñòè, ðàâíûå 24 è 40, ñ÷èòàÿ îò îñíîâàíèÿ, òî îñíîâàíèå ðàâíî

1 80 2 81 3 72 4 96 5 48

7 ×èñëî äåéñòâèòåëüíûõ êîðíåé óðàâíåíèÿ(
x3 − 1
x− 1

+ 2
(√

6− x− x2
)2 − 11

)
(x2 + x− 12) = 0 ðàâíî

1 1 2 2 3 3 4 4 5 0

8 Åñëè ïëîùàäü ïàðàëëåëîãðàììà ñ óãëîì â 30◦, ñîñòàâëÿåò 12, 5, òî íàèìåíü-
øåå çíà÷åíèå ïåðèìåòðà ðàâíî

1 10 2 20 3 24 4 72 5 12

9 Ñóììà êîðíåé óðàâíåíèÿ (3 arcsin (sinx)− 2π)(4x2 − π2)(6x− π) = 0 ðàâíà

1
3π
4

2
π

4
3

π

6
4

π

2
5

5π
6

10 Âû÷èñëèòü
√

10, 5−
√

106, 25−
√

10, 5 +
√

106, 25
1

√
17 2 −

√
17 3

√
19 4 −

√
21 5 −

√
19

11 Óêàçàòü âñå a, ïðè êîòîðûõ óðàâíåíèå√
x− 3√
x+ 1

· x
2 + (1− x)

√
x2 − 2x− 3− 1

x2 − (x+ 3)
√
x2 − 2x− 3− 9

= a èìååò õîòÿ áû îäèí êîðåíü

1 (1; 3) 2 (−1;− 1
4 ) 3 (−∞;−1)

⋃
(−1; +∞)

4 (−1; +∞) 5 (−1;− 1
3 )

12 Ïðè êàêèõ a óðàâíåíèå x3 + 3x2 − a = 0 èìååò îäíî ðåøåíèå

1 (−∞; 0)
⋃

(4; +∞) 2 Ø 3 (−∞;−4)
⋃

(0; +∞)
4 (−4; 0) 5 (0; 4)

13 Íàèìåíüøåå ðåøåíèå íåðàâåíñòâà |x2 − 6x− 16| ≤ 2x− 10 ïðèíàäëåæèò

ïðîìåæóòêó

1 (4; 7) 2 (3; 5) 3 (6; 10) 4 (8; 12) 5 (−2; 6)

14 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå (2x− a) lg (x− 2) = 0
èìååò òîëüêî îäèí êîðåíü, îáðàçóþò ìíîæåñòâî

1 (−∞; 4]
⋃
{6} 2 (−∞; 6] 3 [4; 6] 4 (−∞; 4] 5 {6}

15 Äëÿ ôóíêöèè y = ln (x+
√
x2 + 1) îáðàòíîé ÿâëÿåòñÿ

1 y = ln (
√
x2 + 1− x) 2 y = 0, 5(ex − e−x) 3 y = 0, 5(e−x + ex)

4 y = 1/ ln (x+
√
x2 + 1) 5 y = 0, 5(e−x − ex)

16 Íàèáîëüøèé êîðåíü óðàâíåíèÿ√
x− cos 15◦ +

√
ctg 15◦ − x =

√
ctg 15◦ − cos 15◦, ðàâåí

1

√
6 +
√

2
4

2 2−
√

3 3 óðàâíåíèå êîðíåé íå èìååò

4

√
6−
√

2
4

5 2 +
√

3

17
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= sin

(
6π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 6 + 10n 2 −1 + 10n 3 ±1 + 10n

4 (−1)n+1 + 5n 5 (−1)n+1 + 10n
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18 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 20% îáùèõ ðàñõîäîâ. Âî

âðåìÿ êðèçèñà ôîíä çàðïëàòû óìåíüøèëñÿ íà 20%, òî åñòü ïðè íåèçìåííûõ

îñòàëüíûõ ðàñõîäàõ ñðåäñòâà íà çàðïëàòó îò îáùèõ ðàñõîäîâ ñîñòàâëÿþò

1 16% 2 20% 3 15% 4
400
29 % 5 16, (6)%

19
Èíòåãðàë

5∫
3

√
6x− x2 − 5

π
dx ðàâåí

1 1 2 5 3 4 4 3 5 2

20 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 6)(3− x) > 4

√
(x+ 2π)4 +

√
(x− π)2 − 3π + 4 ðàâíà

1 −8 2 −11 3 −4 4 −9 5 −6

21 Ïðè a ∈ (4; 5) óðàâíåíèå |2|x| − x2| = a èìååò

1 2 êîðíÿ 2 4 êîðíÿ 3 6 êîðíåé 4 1 êîðåíü 5 3 êîðíÿ

22
Åñëè

sin α
2 − 3 cos α2

2 sin α
2 + 5 cos α2

= 3, òî óãîë α îêàí÷èâàåòñÿ â ÷åòâåðòè

1 2 2 1 3 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî 4 3 5 4

23 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ óðàâíåíèå 4x + (a+ 1) · 2x + a = 0 èìååò ðîâíî

äâà ðåøåíèÿ, îáðàçóþò ìíîæåñòâî

1 (−∞;−1) 2 (−∞;−1)
⋃

(0; +∞) 3 (−∞; 0) 4 Ø 5 (0; +∞)

24 Ñóììà âñåõ öåëûõ ïîëîæèòåëüíûõ çíà÷åíèé x è y, óäîâëåòâîðÿþùèõ óðàâ-
íåíèþ x2 + xy − 2y2 − 13 = 0, ðàâíà

1 6 2 4 3 7 4 9 5 5

25 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(cosx+ 1− y)(y − cosx+ 3)
√

3x− x2 ≥ 0, ðàâíà
1 3 2 9 3 6 4 2 5 12

26 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 + x+ 1
x2 + 1

çàêëþ÷åíà â èíòåðâàëå

1 (1; 2) 2 (3; 5) 3 (0;
√

3) 4 (−2;−1) 5 (2; 4)

27 Îñòàòîê îò äåëåíèÿ íà 5 ÷èñëà, ðàâíîãî

log0,5

0, 5 + 0, 52 + 0, 53 + ...+ 0, 52003

2 + 22 + 23 + ...+ 22003
, ñîñòàâëÿåò

1 1 2 2 3 3 4 4 5 0

28 Ñóììà âñåõ êîðíåé óðàâíåíèÿ 2x · 19(− 1
x ) = 117 ïðèíàäëåæèò ïðîìåæóòêó

1 [4; 5) 2 [3; 4) 3 [6; 999) 4 (−999; 3) 5 [5; 6)

29 Íåðàâåíñòâî x2 + (2− 3a)x+ (1− a)(1− 2a) > 0 âûïîëíÿåòñÿ äëÿ âñåõ x ∈
[1; 3] ïðè ëþáûõ a èç ìíîæåñòâà

1 (−∞; 1]
⋃

[4; +∞) 2 [2; 4] 3 (−∞; 1]
⋃

[2; +∞)
4 [1; 4] 5 (−∞; 0]

⋃
[2; +∞)

30 Íàèáîëüøåå öåëîå çíà÷åíèå a, ïðè êîòîðîì óðàâíåíèå

3 sinx+ 4 cos y + 4 cosx = a èìååò áåñêîíå÷íîå ìíîæåñòâî ðåøåíèé (x, y),
ðàâíî

1

√
41 2 9 3 11 4 5 5 7
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1
Óïðîñòèòü âûðàæåíèå

(
√

13− 2)2 − 6√
13 +

√
6− 2

+
√

6

1 2 +
√

6 2

√
13 3

√
13− 2 4 2 5 −2−

√
6

2 Íå÷åòíîé ñðåäè ïðèâåäåííûõ ÿâëÿåòñÿ ôóíêöèÿ

1 y = sin3 x · ln 2− x
2 + x

2 òàêèõ íåò 3 y =
2x − 2−x

x2 + cosx

4 y = (3x + 3−x)| tg x| 5 y = cosx · lg2 3 + x

3− x

3 Àáñöèññû òî÷åê ãðàôèêà ôóíêöèè y = sinx, â êîòîðûõ êàñàòåëüíàÿ ïàðàë-
ëåëüíà ïðÿìîé 2y + x− 1 = 0, ñîñòàâëÿþò ìíîæåñòâî

1 (−1)n+1π

3
+ πn 2 ±π

3
+ 2πn 3 ±π

6
+ 2πn

4 (−1)n
π

3
+ πn 5 ±2π

3
+ 2πn

4 Åñëè çàòðàòû íà ïîêóïêó àïåëüñèíîâ âîçðîñëè íà 76%, à öåíà êèëîãðàììà

àïåëüñèíîâ óâåëè÷èëàñü íà 10%, òî âåñ êóïëåííûõ àïåëüñèíîâ âîçðîñ íà

1 72% 2 68% 3 66% 4 60% 5 64%

5 Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè

y = sin π
6 · ctg2 (0, 5π − x) + ln (sin (0, 5π − x)) â òî÷êå x =

π

4
1 2 2 −1 3 −2 4 1 5 0

6 Åñëè áèññåêòðèñà óãëà ïðè îñíîâàíèè ðàâíîáåäðåííîãî òðåóãîëüíèêà äåëèò

âûñîòó íà ÷àñòè, ðàâíûå 24 è 40, ñ÷èòàÿ îò îñíîâàíèÿ, òî áîêîâàÿ ñòîðîíà

ðàâíà

1 80 2 72 3 96 4 81 5 48

7 ×èñëî äåéñòâèòåëüíûõ êîðíåé óðàâíåíèÿ

(x2 + 3x− 4)
(
x3 + 27
x+ 3

− 2
(√

(x+ 2)(x− 3)
)2

− x− 24
)

= 0 ðàâíî

1 1 2 2 3 3 4 4 5 0

8 Åñëè ïåðèìåòð ïàðàëëåëîãðàììà ñ óãëîì â 150◦, ñîñòàâëÿåò 8
√

5, òî íàè-

áîëüøåå çíà÷åíèå ïëîùàäè ðàâíî

1 12 2 24 3 20 4 10 5 72

9 Ñóììà êîðíåé óðàâíåíèÿ (3 arccos (cosx) +π)(16x2− 9π2)(2x−π) = 0 ðàâíà

1
π

6
2

5π
6

3
3π
4

4
π

2
5

π

4

10 Âû÷èñëèòü
√

33, 5 +
√

1073, 25 +
√

33, 5−
√

1073, 25
1

√
53 2

√
67 3 9 4 2

√
33, 5 5 2

√
15

11 Óêàçàòü âñå a, ïðè êîòîðûõ óðàâíåíèå√
x− 2√
x+ 1

· x
2 + (1− x)

√
x2 − x− 2− 1

x2 − (x+ 2)
√
x2 − x− 2− 4

= a èìååò õîòÿ áû îäèí êîðåíü

1 (−1;− 1
4 ) 2 (−∞;−1)

⋃
(−1; +∞) 3 (−1;− 1

3 )
4 (1; 3) 5 (−1; +∞)

12 Ïðè êàêèõ a óðàâíåíèå 3x2 − x3 − a = 0 èìååò îäíî ðåøåíèå

1 (−∞;−4)
⋃

(0; +∞) 2 (0; 4) 3 Ø
4 (−∞; 0)

⋃
(4; +∞) 5 (−4; 0)

13 Íàèáîëüøåå ðåøåíèå íåðàâåíñòâà |x2 + 6x− 16| ≤ 10− 2x ïðèíàäëåæèò

ïðîìåæóòêó

1 (2; 5) 2 (3; 6) 3 (−6; 2) 4 (−6; 0) 5 (−2; 2)

14 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå (3x+ a) lg (x+ 1) = 0
èìååò òîëüêî îäèí êîðåíü, îáðàçóþò ìíîæåñòâî

1 {0} 2 (−∞; 3] 3 [3; +∞)
⋃
{0} 4 [3; +∞) 5 [0; 3]

15 Äëÿ ôóíêöèè y = 0, 5(ex − e−x) îáðàòíîé ÿâëÿåòñÿ

1 y = − ln (x+
√
x2 + 1) 2 y = ln (

√
x2 + 1− x)

3 y = 0, 5(e−x − ex) 4 y = ln (x+
√
x2 + 1) 5 y = ln (x±

√
x2 + 1)

16 Íàèáîëüøèé êîðåíü óðàâíåíèÿ√
x− sin 15◦ +

√
tg 15◦ − x =

√
tg 15◦ − sin 15◦, ðàâåí

1 óðàâíåíèå êîðíåé íå èìååò 2

√
6 +
√

2
4

3 2−
√

3

4

√
6−
√

2
4

5 2 +
√

3

17
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= − sin

(
6π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 (−1)n + 5n 2 1 + 10n 3 4 + 10n

4 ±1 + 10n 5 (−1)n + 10n
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18 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 25% îáùèõ ðàñõîäîâ. Âî

âðåìÿ êðèçèñà ôîíä çàðïëàòû óìåíüøèëñÿ íà 40%, òî åñòü ïðè íåèçìåííûõ

îñòàëüíûõ ðàñõîäàõ ñðåäñòâà íà çàðïëàòó îò îáùèõ ðàñõîäîâ ñîñòàâëÿþò

1 16, (6)% 2
300
19 % 3 25% 4 15% 5 20%

19
Èíòåãðàë

−3∫
−7

√
7− x2 − 6x

π
dx ðàâåí

1 5 2 4 3 2 4 1 5 3

20 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 2π)(π − x) > 4

√
(x+ 7)4 +

√
(x− 4)2 − 11 +

√
2π ðàâíà

1 −11 2 −6 3 −4 4 −7 5 −9

21 Ïðè a = 1 óðàâíåíèå |x2 − 2|x|| = a èìååò

1 1 êîðåíü 2 4 êîðíÿ 3 6 êîðíåé 4 2 êîðíÿ 5 3 êîðíÿ

22
Åñëè

3 sin α
2 − cos α2

4 cos α2 + sin α
2

= −2, òî óãîë α îêàí÷èâàåòñÿ â ÷åòâåðòè

1 2 2 4 3 1 4 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî 5 3

23 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ óðàâíåíèå 9x + a · 3x + a − 1 = 0 íå èìååò

ðåøåíèé, îáðàçóþò ìíîæåñòâî

1 Ø 2 [1; 2)
⋃

(2; +∞) 3 [1; +∞)
4 (−∞; 2)

⋃
(2; +∞) 5 (−∞; +∞)

24 Ñóììà âñåõ öåëûõ ïîëîæèòåëüíûõ çíà÷åíèé x è y, óäîâëåòâîðÿþùèõ óñëî-
âèþ x2 + 2xy − 3y2 − 13 = 0, ðàâíà

1 4 2 7 3 8 4 5 5 9

25 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(y − sinx− 1)(sinx− 2− y)
√
x− x2 + 2 ≥ 0, ðàâíà

1 9 2 3 3 12 4 2 5 6

26 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 + 3x+ 3
x2 + 2x+ 2

çàêëþ÷åíà â èíòåðâàëå

1 (−2;−1) 2 (2; 4) 3 (1; 2) 4 (0;
√

3) 5 (3; 5)

27 Îñòàòîê îò äåëåíèÿ íà 5 ÷èñëà, ðàâíîãî

log4

(
2 + 22 + 23 + ...+ 22004

0, 5 + 0, 52 + 0, 53 + ...+ 0, 52004

)2

, ñîñòàâëÿåò

1 1 2 2 3 3 4 4 5 0

28 Ñóììà âñåõ êîðíåé óðàâíåíèÿ 7x · 61(− 1
x ) = 37 ïðèíàäëåæèò ïðîìåæóòêó

1 [4; 5) 2 [2; 3) 3 [3; 4) 4 (−999; 2) 5 [5; 999)

29 Íåðàâåíñòâî x2 − 3ax+ (a− 1)(2a+ 1) 6 0 âûïîëíÿåòñÿ äëÿ âñåõ x ∈ [3; 5]
ïðè ëþáûõ a èç ìíîæåñòâà

1 [2; 6] 2 (−∞; 3]
⋃

[6; +∞) 3 (−∞; 2]
⋃

[4; +∞)
4 [2; 4] 5 [3; 6]

30 Íàèáîëüøåå öåëîå çíà÷åíèå a, ïðè êîòîðîì óðàâíåíèå

4 sinx− 2 cos y + 3 cosx = a èìååò áåñêîíå÷íîå ìíîæåñòâî ðåøåíèé (x, y),
ðàâíî

1 9 2

√
29 3 7 4 5 5 11



Pro�2010-10 Ïðîôè 2010 Âàðèàíò 7 1 Pro�2010-10 Ïðîôè 2010 Âàðèàíò 7 2

1
Óïðîñòèòü âûðàæåíèå

6− (
√

13− 2)2√
13 +

√
6− 2

+
√

13−
√

6

1 2 2 −2−
√

6 3 2 +
√

6 4

√
13− 2 5

√
13

2 Íå÷åòíîé ñðåäè ïðèâåäåííûõ ÿâëÿåòñÿ ôóíêöèÿ

1 y =
2x + 2−x

x2 + cosx
2 òàêèõ íåò 3 y = sinx · ln 2− x

2 + x

4 y = cosx · lg2 3 + x

3− x
5 y = (3x + 3−x) tg x

3 Àáñöèññû òî÷åê ãðàôèêà ôóíêöèè y = 1 − cosx, â êîòîðûõ êàñàòåëüíàÿ

ïàðàëëåëüíà ïðÿìîé 2y − x+ 1 = 0, ñîñòàâëÿþò ìíîæåñòâî

1 (−1)n+1π

6
+ πn 2 ±5π

6
+ 2πn 3 (−1)n

π

3
+ πn

4 ±π
6

+ 2πn 5 (−1)n
π

6
+ πn

4 Åñëè çàòðàòû íà ïîêóïêó áàíàíîâ âîçðîñëè íà 56%, à öåíà êèëîãðàììà

áàíàíîâ óâåëè÷èëàñü íà 20%, òî âåñ êóïëåííûõ áàíàíîâ âîçðîñ íà

1 24% 2 32% 3 36% 4 48% 5 30%

5 Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè

y =
1
3

cos3 x− cosx â òî÷êå x = −3
2
π

1 1 2 2 3 −1 4 −2 5 0

6 Åñëè áèññåêòðèñà óãëà ïðè îñíîâàíèè ðàâíîáåäðåííîãî òðåóãîëüíèêà äåëèò

âûñîòó íà ÷àñòè, ðàâíûå 75 è 125, ñ÷èòàÿ îò îñíîâàíèÿ, òî áîêîâàÿ ñòîðîíà

ðàâíà

1 275 2 250 3 225 4 300 5 150

7 ×èñëî äåéñòâèòåëüíûõ êîðíåé óðàâíåíèÿ

(x2 + x− 2)
(
x3 − 8
x− 2

− 2
(√
x2 + 2x− 3

)2
+ x− 4

)
= 0 ðàâíî

1 1 2 2 3 3 4 4 5 0

8 Åñëè ïåðèìåòð ïàðàëëåëîãðàììà ñ óãëîì â 30◦, ñîñòàâëÿåò 48, òî íàèáîëü-
øåå çíà÷åíèå ïëîùàäè ðàâíî

1 72 2 20 3 10 4 12 5 24

9 Ñóììà êîðíåé óðàâíåíèÿ (3 arctg (tg x)− 2π)(3x+ π)(x− π/6) = 0 ðàâíà

1
π

2
2

π

3
3

3π
4

4 −π
6

5
π

6

10 Âû÷èñëèòü
√

6, 25−
√

34−
√

6, 25 +
√

34
1 −2 2 −2

√
2 3

√
10, 25 4 2

√
2 5 −

√
10, 25

11 Óêàçàòü âñå a, ïðè êîòîðûõ óðàâíåíèå√
x+ 1√
x− 3

· x
2 + (x+ 3)

√
x2 − 2x− 3− 9

x2 − (1− x)
√
x2 − 2x− 3− 1

= a èìååò õîòÿ áû îäèí êîðåíü

1 (−∞; 1)
⋃

(1; +∞) 2 (−1;− 1
4 ) 3 (1; 3)

4 (1; +∞) 5 (−1;− 1
3 )

12 Ïðè êàêèõ a óðàâíåíèå 3x2 − x3 + a = 0 èìååò áîëåå äâóõ ðåøåíèé

1 (−4; 0) 2 Ø 3 (0; 4)
4 (−∞; 0)

⋃
(4; +∞) 5 (−∞;−4)

⋃
(0; +∞)

13 Íàèáîëüøåå ðåøåíèå íåðàâåíñòâà |x2 − 6x− 16| ≤ 2x− 10 ïðèíàäëåæèò

ïðîìåæóòêó

1 (9; 14) 2 (11; 15) 3 (5; 11) 4 (1; 7) 5 (4; 7)

14 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå (2x− a) lg (x+ 2) = 0
èìååò òîëüêî îäèí êîðåíü, îáðàçóþò ìíîæåñòâî

1 [−4;−2] 2 (−∞;−4] 3 (−∞;−4]
⋃
{−2}

4 (−∞;−2] 5 {−2}

15 Äëÿ ôóíêöèè y = ln (
√
x2 + 1− x) îáðàòíîé ÿâëÿåòñÿ

1 y = ln (x+
√
x2 + 1) 2 y = 0, 5(ex + e−x) 3 y = 0, 5(e−x − ex)

4 y = 0, 5(ex − e−x) 5 y = 1/ ln (
√
x2 + 1− x)

16 Íàèìåíüøèé êîðåíü óðàâíåíèÿ√
x− sin 15◦ +

√
tg 15◦ − x =

√
tg 15◦ − sin 15◦, ðàâåí

1

√
6−
√

2
4

2 óðàâíåíèå êîðíåé íå èìååò 3 2 +
√

3

4 2−
√

3 5

√
6 +
√

2
4

17
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= sin

(
4π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 4 + 10n 2 (−1)n + 10n 3 (−1)n + 5n

4 1 + 10n 5 ±1 + 10n
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18 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 30% îáùèõ ðàñõîäîâ. Âî

âðåìÿ êðèçèñà ôîíä çàðïëàòû óìåíüøèëñÿ íà 620
9 %, òî åñòü ïðè íåèçìåí-

íûõ îñòàëüíûõ ðàñõîäàõ ñðåäñòâà íà çàðïëàòó îò îáùèõ ðàñõîäîâ ñîñòàâ-

ëÿþò

1
28
3 % 2 20% 3 13% 4 16, (6)% 5

200
17 %

19
Èíòåãðàë

3∫
1

√
6x− x2 − 5

π
dx ðàâåí

1 5 2 2 3 1 4 3 5 4

20 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 3)(6− x) > 4

√
(x+ π)4 +

√
(x− 2π)2 − 3π + 4 ðàâíà

1 6 2 7 3 9 4 11 5 4

21 Ïðè a ∈ (2; 3) óðàâíåíèå |x2 − 2|x|| = a èìååò

1 2 êîðíÿ 2 4 êîðíÿ 3 6 êîðíåé 4 3 êîðíÿ 5 1 êîðåíü

22
Åñëè

cos α2 − 3 sin α
2

2 cos α2 − 5 sin α
2

= 2, òî óãîë α îêàí÷èâàåòñÿ â ÷åòâåðòè

1 3 2 1 3 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî 4 2 5 4

23 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå 25x + 2a · 5x + a− 3 = 0
èìååò ðîâíî îäíî ðåøåíèå, îáðàçóþò ìíîæåñòâî

1 Ø 2 [3; +∞) 3 (−∞; 3) 4 (0; 3) 5 (−∞; +∞)

24 Ñóììà âñåõ öåëûõ ïîëîæèòåëüíûõ çíà÷åíèé x è y, óäîâëåòâîðÿþùèõ óðàâ-
íåíèþ −3x2 + 2xy + y2 − 13 = 0, ðàâíà

1 7 2 9 3 4 4 5 5 8

25 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(x2 − 1)
√

(cos 2x− 2− y)(− cos 2x+ 1 + y) ≤ 0, ðàâíà
1 2 2 9 3 6 4 12 5 3

26 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 − 3x+ 3
x2 − 4x+ 5

çàêëþ÷åíà â èíòåðâàëå

1 (3; 5) 2 (2; 4) 3 (−2;−1) 4 (0;
√

3) 5 (1; 2)

27 Îñòàòîê îò äåëåíèÿ íà 5 ÷èñëà, ðàâíîãî

log2

2 + 22 + 23 + ...+ 22006

0, 5 + 0, 52 + 0, 53 + ...+ 0, 52006
, ñîñòàâëÿåò

1 1 2 2 3 3 4 4 5 0

28 Ñóììà âñåõ êîðíåé óðàâíåíèÿ 3x · 61(− 1
x ) = 217 ïðèíàäëåæèò ïðîìåæóòêó

1 [4; 5) 2 [5; 6) 3 [6; 999) 4 (−999; 3) 5 [3; 4)

29 Íåðàâåíñòâî x2 − (3a− 2)x+ (a− 1)(2a− 1) 6 0 âûïîëíÿåòñÿ äëÿ âñåõ x ∈
[1; 2] ïðè ëþáûõ a èç ìíîæåñòâà

1 [1, 5; 2] 2 [1, 5; 3] 3 (−∞; 1, 5]
⋃

[2; +∞)
4 [1; 3] 5 (−∞; 1]

⋃
[3; +∞)

30 Íàèáîëüøåå öåëîå çíà÷åíèå a, ïðè êîòîðîì óðàâíåíèå

4 sinx− 4 cos y + 3 cosx = a èìååò áåñêîíå÷íîå ìíîæåñòâî ðåøåíèé (x, y),
ðàâíî

1 7 2 9 3 5 4

√
41 5 11
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1
Óïðîñòèòü âûðàæåíèå

6− (
√

13− 2)2

2−
√

13−
√

6
−
√

13

1

√
13 2 −2−

√
6 3 2 4

√
13− 2 5 2 +

√
6

2 ×åòíîé ñðåäè ïðèâåäåííûõ ÿâëÿåòñÿ ôóíêöèÿ

1 y = sin2 x · ln 2− x
2 + x

2 y =
2x − 2−x

x+ ctg x
3 y = (3x + 3−x) tg x

4 òàêèõ íåò 5 y = cosx · lg 3 + x

3− x

3 Àáñöèññû òî÷åê ãðàôèêà ôóíêöèè y = 1 − sinx, â êîòîðûõ êàñàòåëüíàÿ

ïàðàëëåëüíà ïðÿìîé 2y + x− 1 = 0, ñîñòàâëÿþò ìíîæåñòâî

1 (−1)n
π

3
+ πn 2 ±2π

3
+ 2πn 3 (−1)n+1π

3
+ πn

4 ±π
3

+ 2πn 5 ±π
6

+ 2πn

4 Åñëè çàòðàòû íà ïîêóïêó ïîìèäîðîâ âîçðîñëè íà 82%, à öåíà êèëîãðàììà

ïîìèäîðîâ óâåëè÷èëàñü íà 30%, òî âåñ êóïëåííûõ ïîìèäîðîâ âîçðîñ íà

1 32% 2 52% 3 48% 4 36% 5 40%

5 Âû÷èñëèòü ïðîèçâîäíóþ ôóíêöèè

y = x− 0, 25 sin 4x â òî÷êå x =
π

4
1 −1 2 −2 3 1 4 2 5 0

6 Åñëè áèññåêòðèñà óãëà ïðè îñíîâàíèè ðàâíîáåäðåííîãî òðåóãîëüíèêà äåëèò

âûñîòó íà ÷àñòè, ðàâíûå 75 è 125, ñ÷èòàÿ îò îñíîâàíèÿ, òî îñíîâàíèå ðàâíî

1 225 2 150 3 250 4 300 5 275

7 ×èñëî äåéñòâèòåëüíûõ êîðíåé óðàâíåíèÿ

(x2 + 2x− 8)
(
x3 − 27
x− 3

− 2
(√
x2 − 4

)2
+ 4x− 29

)
= 0 ðàâíî

1 1 2 2 3 3 4 4 5 0

8 Åñëè ïëîùàäü ïàðàëëåëîãðàììà ñ óãëîì â 150◦, ñîñòàâëÿåò 18, òî íàèìåíü-
øåå çíà÷åíèå ïåðèìåòðà ðàâíî

1 24 2 72 3 10 4 20 5 12

9 Ñóììà êîðíåé óðàâíåíèÿ (2 arcctg (ctg x) +π)(16x2−π2)(4x− 3π) = 0 ðàâíà

1
5π
6

2
π

2
3

π

6
4

π

4
5

3π
4

10 Âû÷èñëèòü
√

11, 75−
√

99−
√

11, 75 +
√

99
1

√
11 2 −2

√
3 3 −

√
11 4 3 5 −23, 5

11 Óêàçàòü âñå a, ïðè êîòîðûõ óðàâíåíèå√
x+ 1√
x− 2

· x
2 + (x+ 2)

√
x2 − x− 2− 4

x2 − (1− x)
√
x2 − x− 2− 1

= a èìååò õîòÿ áû îäèí êîðåíü

1 (−∞; 1)
⋃

(1; +∞) 2 (−1;− 1
4 ) 3 (1; +∞)

4 (−1;− 1
3 ) 5 (1; 4)

12 Ïðè êàêèõ a óðàâíåíèå x3 + 3x2 − a = 0 èìååò áîëåå äâóõ ðåøåíèé

1 (0; 4) 2 (−∞;−4)
⋃

(0; +∞) 3 Ø
4 (−4; 0) 5 (−∞; 0)

⋃
(4; +∞)

13 Íàèìåíüøåå ðåøåíèå íåðàâåíñòâà |x2 + 6x− 16| ≤ 10− 2x ïðèíàäëåæèò

ïðîìåæóòêó

1 (0; 6) 2 (−11;−5) 3 (−10;−6) 4 (−9;−3) 5 (1; 5)

14 Âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå (3x+ a) lg (x− 1) = 0
èìååò òîëüêî îäèí êîðåíü, îáðàçóþò ìíîæåñòâî

1 [−3; +∞)
⋃
{−6} 2 [−6;−3] 3 [−3; +∞)

4 (−∞;−3] 5 {−6}

15 Äëÿ ôóíêöèè y = 0, 5(e−x − ex) îáðàòíîé ÿâëÿåòñÿ

1 y = ln (
√
x2 + 1− x) 2 y = 0, 5(ex − e−x) 3 y = 0, 5(e−x + ex)

4 y =
2

e−x − ex
5 y = ln (

√
x2 + 1 + x)

16 Íàèìåíüøèé êîðåíü óðàâíåíèÿ√
x− cos 15◦ +

√
ctg 15◦ − x =

√
ctg 15◦ − cos 15◦, ðàâåí

1 2−
√

3 2 óðàâíåíèå êîðíåé íå èìååò 3 2 +
√

3

4

√
6−
√

2
4

5

√
6 +
√

2
4

17 Âñå ðåøåíèÿ óðàâíåíèÿ sin
(πx

5

)
= − sin

(π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 −1 + 10n 2 ±1 + 10n 3 (−1)n+1 + 10n

4 (−1)n+1 + 5n 5 6 + 10n
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18 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 25% îáùèõ ðàñõîäîâ. Âî

âðåìÿ êðèçèñà ôîíä çàðïëàòû óìåíüøèëñÿ íà 25%, òî åñòü ïðè íåèçìåííûõ

îñòàëüíûõ ðàñõîäàõ ñðåäñòâà íà çàðïëàòó îò îáùèõ ðàñõîäîâ ñîñòàâëÿþò

1 18, 75% 2 25% 3
300
17 % 4 20% 5 16, (6)%

19
Èíòåãðàë

1∫
−3

√
7− x2 − 6x

π
dx ðàâåí

1 4 2 5 3 3 4 1 5 2

20 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ π)(2π − x) > 4

√
(x+ 4)4 +

√
(x− 7)2 − 11 +

√
2π ðàâíà

1 6 2 9 3 11 4 7 5 4

21 Ïðè a ∈ (0; 1) óðàâíåíèå |x2 − 2|x|| = a èìååò

1 3 êîðíÿ 2 4 êîðíÿ 3 6 êîðíåé 4 1 êîðåíü 5 2 êîðíÿ

22
Åñëè

3 cos α2 + 2 sin α
2

cos α2 − 3 sin α
2

= 4, òî óãîë α îêàí÷èâàåòñÿ â ÷åòâåðòè

1 2 2 4 3 1 4 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî 5 3

23 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ óðàâíåíèå 4x + a · 2x + a − 2 = 0 íå èìååò

ðåøåíèé, îáðàçóþò ìíîæåñòâî

1 Ø 2 (−∞; 0)
⋃

(2; +∞) 3 (0; 2) 4 [2; +∞) 5 (−∞; +∞)

24 Ñóììà âñåõ öåëûõ ïîëîæèòåëüíûõ çíà÷åíèé x è y, óäîâëåòâîðÿþùèõ óðàâ-
íåíèþ x2 + xy − 2y2 − 7 = 0, ðàâíà

1 5 2 7 3 3 4 6 5 4

25 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(x− 1)(x− 3)
√

(y − sin 2x− 1)(sin 2x− 2− y) ≤ 0, ðàâíà
1 9 2 2 3 6 4 3 5 12

26 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 − x+ 1
x2 − 2x+ 2

çàêëþ÷åíà â èíòåðâàëå

1 (2; 4) 2 (−2;−1) 3 (3; 5) 4 (0;
√

3) 5 (1; 2)

27 Îñòàòîê îò äåëåíèÿ íà 5 ÷èñëà, ðàâíîãî

log√2

(
2 + 22 + 23 + ...+ 22005

0, 5 + 0, 52 + 0, 53 + ...+ 0, 52005

)0,5

, ñîñòàâëÿåò

1 1 2 2 3 3 4 4 5 0

28 Ñóììà âñåõ êîðíåé óðàâíåíèÿ 5x · 73(− 1
x ) = 417 ïðèíàäëåæèò ïðîìåæóòêó

1 [5; 6) 2 [6; 999) 3 [3; 4) 4 [4; 5) 5 (−999; 3)

29 Íåðàâåíñòâî x2 − 3ax+ (a+ 1)(2a− 1) > 0 âûïîëíÿåòñÿ äëÿ âñåõ x ∈ [3; 5]
ïðè ëþáûõ a èç ìíîæåñòâà

1 (−∞; 3]
⋃

[6; +∞) 2 [3; 4] 3 (−∞; 3]
⋃

[4; +∞)
4 [2; 4] 5 (−∞; 2]

⋃
[4; +∞)

30 Íàèáîëüøåå öåëîå çíà÷åíèå a, ïðè êîòîðîì óðàâíåíèå

3 sinx+ 2 cos y + 4 cosx = a èìååò áåñêîíå÷íîå ìíîæåñòâî ðåøåíèé (x, y),
ðàâíî

1 11 2 7 3

√
29 4 9 5 5


