
TO2008-2 Îëèìïèàäà ó÷èòåëåé, íîÿáðü 2008 Âàðèàíò 1 1 TO2008-2 Îëèìïèàäà ó÷èòåëåé, íîÿáðü 2008 Âàðèàíò 1 2

1 Ðåøåíèåì óðàâíåíèÿ x = x sinα+cosα ÿâëÿåòñÿ ëþáîå ÷èñëî, åñëè, (n ∈ Z)

1 α =
π

2
+ 2πn 2 α = (4n− 1) · π

2
3 α = 2πn

4 α = πn 5 α = (2n+ 1)π

2 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}

3
Óïðîñòèòü âûðàæåíèå

6− (
√

13− 2)2√
13 +

√
6− 2

+
√

13−
√

6

1 2 2 2 +
√

6 3 −2−
√

6 4

√
13 5

√
13− 2

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

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

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

5 ×èñëà a = log25 121, b = 1, 5 è c = log4 9 óäîâëåòâîðÿþò ñîîòíîøåíèþ

1 a < c < b 2 a < b < c 3 b > a > c 4 b < a < c 5 a > c > b

6
Åñëè

cos α2 − 3 sin α
2

2 cos α2 − 5 sin α
2

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

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

7 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = 9tg x + 33−2 tg x ðàâíî

1 36 2 9
√

3 3 6
√

3 4 4
√

3 5 18

8 Êîðåíü óðàâíåíèÿ 7(−2x) = 4 ðàâåí

1 log2 log7 4 2 − log4 log7 2 3 log4 log2 7
4 óðàâíåíèå êîðíåé íå èìååò 5 − log2 log7 4

9
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= − sin

(
6π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

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

4 (−1)n + 10n 5 4 + 10n

10 Â ïðåäâûáîðíîì øòàáå äåïóòàòà ëèñòîâêè ïå÷àòàþò 4 ñòàíêà ðàçíîé ìîù-

íîñòè. Ïðè ïå÷àòàíèè ëèñòîâîê íà 1-ì, 2-ì è 4-ì ñòàíêàõ âåñü òèðàæ áóäåò

ãîòîâ çà 1 ÷àñ 48 ìèíóò; ïðè ïå÷àòàíèè íà 1-ì, 2-ì è 3-ì - çà 2 ÷àñà 15 ìèí,

à åñëè ëèñòîâêè ïå÷àòàòü íà 3-ì è 4-ì ñòàíêàõ, òî òèðàæ íàïå÷àòàþò çà 1,5

÷àñà. Çà êàêîå âðåìÿ áóäåò ãîòîâ âåñü òèðàæ ïðè ñîâìåñòíîé ðàáîòå âñåõ

÷åòûðåõ ñòàíêîâ?

1 1÷ 12 ìèí 2 1÷ 20 ìèí 3 1÷ 24 ìèí

4 1÷ 15 ìèí 5 1÷ 10 ìèí

11 Â ïðÿìîóãîëüíîì òðåóãîëüíèêå äëèíû ñòîðîí îáðàçóþò àðèôìåòè÷åñêóþ

ïðîãðåññèþ. Cèíóñ åãî áîëüøåãî óãëà ðàâåí

1 0, 7 2

√
5

3
3 0, 8 4

√
5

4
5 0, 6

12 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ ãðàôèêè ôóíêöèé y = x2 + |x|+ 4 è

y = 4x10 − x4 + 2 + (
√
a)2 ïåðåñåêàþòñÿ íå÷åòíîå êîëè÷åñòâî ðàç, ðàâíû

1 0 2 òàêîå íåâîçìîæíî 3 2 4 4,−4 5 4

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

ïðîìåæóòêó

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

14 Íàéäèòå îòíîøåíèå ðàäèóñà îêðóæíîñòè, îïèñàííîé îêîëî ïðÿìîóãîëüíîãî

òðåóãîëüíèêà ñ îñòðûì óãëîì 30◦, ê ðàäèóñó âïèñàííîé â ýòîò òðåóãîëüíèê
îêðóæíîñòè.

1

√
3

2
+ 1 2

√
3 + 2 3

√
3 + 1 4

2√
3

+ 1 5
1√
3

+
√

2

15 Âñå ðåøåíèÿ íåðàâåíñòâà x · (x − log π
3

tg π
8 ) · (x − log π

8
tg π

6 ) > 0 îáðàçóþò

ìíîæåñòâî

1 (log π
3

tg π
8 ; +∞) 2 (log π

3
tg π

8 ; log π
8

tg π
6 ) 3 (−∞; log π

3
tg π

8 )

4 (log π
3

tg π
8 ; 0)

⋃
(log π

8
tg π

6 ; +∞) 5 (−∞; 0)
⋃

(log π
3

tg π
8 ; log π

8
tg π

6 )

16 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

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

1 9 2 2 3 3 4 6 5 12
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17 Êîëè÷åñòâî öåëî÷èñëåííûõ ðåøåíèé íåðàâåíñòâà√
16x+ 72− x2

25
≤ 16x+ 72− x2

25
ðàâíî

1 21 2 24 3 22 4 23 5 20

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

ðåøåíèé, îáðàçóþò ìíîæåñòâî

1 Ø 2 [1; +∞) 3 (−∞; +∞)
4 (−∞; 2)

⋃
(2; +∞) 5 [1; 2)

⋃
(2; +∞)

19 Âû÷èñëèòü
√

33, 5 +
√

1073, 25 +
√

33, 5−
√

1073, 25
1

√
53 2 9 3 2

√
15 4 2

√
33, 5 5

√
67

20 Ôóíêöèÿ, ãðàôèê êîòîðîé ñèììåòðè÷åí ãðàôèêó ôóíêöèè y = log3 (−3x)
îòíîñèòåëüíî ïðÿìîé y = −x, èìååò âèä

1 y = 3−x+1
2 y = log3 ( 1

3x) 3 y = 3−x−1

4 y = 3−x 5 y = log3 (3x)

21 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 − 3x+ 3
x2 − 4x+ 5

çàêëþ÷åíà â èíòåðâàëå

1 (−2;−1) 2 (3; 5) 3 (0;
√

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

22
Ìíîæåñòâî ðåøåíèé íåðàâåíñòâà

(
2√

30−
√

12

)x2−3x

>
(

21−
√

360
2

)
ðàâíî

1 (−∞; 1)
⋃

(2; +∞) 2 (−2;−1) 3 (−1; +∞)
4 (1; 2) 5 (−∞; 1)

23 Ñðåäè ïðèâåäåííûõ, óêàçàòü ïðîìåæóòîê, ãäå óðàâíåíèå
|x2 − 2x− 3|
x2 − 2x− 3

+ (x− a)2 = 0 èìååò äâà ðàçëè÷íûõ êîðíÿ

1 a ∈ (0; 2) 2 a ∈ (−1; 1) 3 a ∈ (4; +∞)
4 a ∈ (−∞;−1) 5 a ∈ (−1; 3)

24 Çíà÷åíèå âûðàæåíèÿ arctg (
√

2
√

3− 1)− arctg (
√

2
√

3 + 1) ðàâíî
1

5π
6

2
1√
3

3 −π3 4 −π6 5 − 1√
3

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

1 3 2 5 3 6 4 7 5 4

26 Ðåøèòü íåðàâåíñòâî 5x− 6 >
√

1 + 3x(3x+ 2) +
√
−4x2 + 16x+ 20

1 (−1; 5] 2

(
11 + 3

√
7

4
; 5

]
3

(
11 + 2

√
7

4
; 5

]

4

(
11 +

√
7

4
; 5

]
5 (0; 5]

27 Óðàâíåíèå ex = ax2 èìååò òðè ðåøåíèÿ ïðè âñåõ a > 0 èç ïðîìåæóòêà

1 (4e−2; +∞) 2 (0, 25e2; +∞) 3 (0; 2, 25)
4 (0; 3] 5 (0; 0, 25e2)

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

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

29 Óêàæèòå ìíîæåñòâî âñåõ çíà÷åíèé ïàðàìåòðà a, ïðè êîòîðûõ âñå çíà÷å-

íèÿ x, ïðèíàäëåæàùèå ïðîìåæóòêó [1; 3], ÿâëÿþòñÿ ðåøåíèÿìè íåðàâåí-

ñòâà x2 − x+ (a− 2)(3− a) < 0.
1 (0; 5) 2 (−∞; 0)

⋃
(5; +∞) 3 (−∞; 2)

⋃
(3; +∞)

4 (0; 2)
⋃

(3; 5) 5 (2; 3)

30 Óêàçàòü ïðîìåæóòîê, â êàæäîé òî÷êå êîòîðîãî îïðåäåëåíà ôóíêöèÿ

y =

√
log2 (x2 + 1) + 2x

1
2 − cosx

−
−2x + log0,5 (x2 + 1)

cosx+
√

2
2

1 (−3, 8;−2, 5) 2 (2, 5; 3, 7) 3 (10, 5; 11, 1)
4 (8, 7; 10, 1) 5 (6, 7; 7, 7)
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1 Ðåøåíèåì óðàâíåíèÿ x − sinα = −x cosα ÿâëÿåòñÿ ëþáîå ÷èñëî, åñëè,

(n ∈ Z)

1 α = (4n− 1) · π
2

2 α =
π

2
+ 2πn 3 α = πn

4 α = 2πn 5 α = (2n+ 1)π

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

1 [−3; +∞) 2 [−3; +∞)
⋃
{−6} 3 {−6}

4 (−∞;−3] 5 [−6;−3]

3
Óïðîñòèòü âûðàæåíèå

(
√

13− 2)2 − 6
2−
√

13−
√

6
+
√

13

1 2 2 2 +
√

6 3

√
13 4

√
13− 2 5 −2−

√
6

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 24% 3 48% 4 36% 5 32%

5 ×èñëà a = log4 9, b = log6 14 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíîøåíèþ

1 b < a < c 2 b < c < a 3 b > c > a 4 b > a > c 5 a < b < c

6
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 3 3 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî 4 1 5 4

7 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = 4tg x + 21−2 tg x ðàâíî

1 3
√

2 2 4
√

2 3 4 4 8 5 2
√

2

8 Êîðåíü óðàâíåíèÿ 3(−2x) = 7 ðàâåí

1 − log2 log3 7 2 − log3 log2 7 3 óðàâíåíèå êîðíåé íå èìååò

4 log3 log2 7 5 log2 log3 7

9
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= sin

(
6π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

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

4 (−1)n+1 + 5n 5 6 + 10n

10 Â ïðåäâûáîðíîì øòàáå äåïóòàòà ëèñòîâêè ïå÷àòàþò 4 ñòàíêà ðàçíîé ìîù-

íîñòè. Ïðè ïå÷àòàíèè ëèñòîâîê íà 2-ì, 3-ì è 4-ì ñòàíêàõ âåñü òèðàæ áóäåò

ãîòîâ çà 2 ÷àñà 12 ìèíóò; ïðè ïå÷àòàíèè íà 1-ì, 3-ì è 4-ì - çà 1 ÷àñ 50 ìèí,

à åñëè ëèñòîâêè ïå÷àòàòü íà 1-ì è 2-ì ñòàíêàõ, òî òèðàæ íàïå÷àòàþò çà 1

÷àñ 24 ìèí. Çà êàêîå âðåìÿ áóäåò ãîòîâ âåñü òèðàæ ïðè ñîâìåñòíîé ðàáîòå

âñåõ ÷åòûðåõ ñòàíêîâ?

1 1÷ 15 ìèí 2 1÷ 10 ìèí 3 1÷ 12 ìèí

4 1÷ 20 ìèí 5 1÷ 24 ìèí

11 Â ïðÿìîóãîëüíîì òðåóãîëüíèêå äëèíû ñòîðîí îáðàçóþò àðèôìåòè÷åñêóþ

ïðîãðåññèþ. Cèíóñ åãî ìåíüøåãî óãëà ðàâåí

1 0, 6 2

√
5

4
3 0, 8 4

√
5

3
5 0, 7

12 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ ãðàôèêè ôóíêöèé y = |x− 2|+ |x+ 2| è
y = x10 − 9x8 + 4x6 − 3x2 + (

√
a)2 ïåðåñåêàþòñÿ íå÷åòíîå êîëè÷åñòâî ðàç,

ðàâíû

1 òàêîå íåâîçìîæíî 2 4,−4 3 4 4 2 5 0

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

ïðîìåæóòêó

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

14 Íàéäèòå îòíîøåíèå ðàäèóñà îêðóæíîñòè, îïèñàííîé îêîëî ïðÿìîóãîëüíîãî

òðåóãîëüíèêà ñ îñòðûì óãëîì 60◦, ê ðàäèóñó âïèñàííîé â ýòîò òðåóãîëüíèê
îêðóæíîñòè.

1

√
3 + 1 2 2

√
3 + 1 3

2√
3

+ 1 4

√
3

2
+ 1 5

1√
3

+ 2

15 Âñå ðåøåíèÿ íåðàâåíñòâà x · (x − log π
3

ctg 3π
8 ) · (x − log π

8

√
3

3 ) > 0 îáðàçóþò

ìíîæåñòâî

1 (−∞; 0)
⋃

(log π
3

tg π
8 ; log π

8
tg π

6 ) 2 (log π
3

tg π
8 ; 0)

⋃
(log π

8
tg π

6 ; +∞)

3 (log π
3

tg π
8 ; log π

8
tg π

6 ) 4 (log π
3

tg π
8 ; +∞) 5 (−∞; log π

3
tg π

8 )

16 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(cosx+ 1− y)(y − cosx+ 3)
√

3x− x2 ≥ 0, ðàâíà
1 2 2 3 3 12 4 6 5 9
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17 Êîëè÷åñòâî öåëî÷èñëåííûõ ðåøåíèé íåðàâåíñòâà√
72− 16x− x2

25
≤ 72− 16x− x2

25
ðàâíî

1 20 2 21 3 23 4 22 5 24

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

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

19 Âû÷èñëèòü
√

6, 25−
√

34−
√

6, 25 +
√

34
1 −2 2

√
10, 25 3 −

√
10, 25 4 −2

√
2 5 2

√
2

20 Ôóíêöèÿ, ãðàôèê êîòîðîé ñèììåòðè÷åí ãðàôèêó ôóíêöèè y = log2 (−2x)
îòíîñèòåëüíî ïðÿìîé y = −x, èìååò âèä

1 y = 2−x−1
2 y = 2−x 3 y = log2 (2x)

4 y = log2 (0, 5x) 5 y = 2−x+1

21 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 + x+ 1
x2 + 1

çàêëþ÷åíà â èíòåðâàëå

1 (−2;−1) 2 (2; 4) 3 (0;
√

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

22
Ìíîæåñòâî ðåøåíèé íåðàâåíñòâà

(
2√

40−
√

2

)x2−5x+8

<

(
2

21− 4
√

5

)
ðàâ-

íî

1 (2; 3) 2 (−∞; 2)
⋃

(3; +∞) 3 (3; +∞)
4 (−∞;−3)

⋃
(−2; +∞) 5 (−∞; 2)

23 Ñðåäè ïðèâåäåííûõ, óêàçàòü ïðîìåæóòîê, ãäå óðàâíåíèå
|x2 − 2x− 3|
x2 − 2x− 3

− (x+ a)2 = 0 èìååò îäèí êîðåíü

1 a ∈ (3; +∞) 2 a ∈ (−4;−3, 5) 3 a ∈ (3; 4)
4 a ∈ (−∞;−1) 5 a ∈ (−5;−4)

24 Çíà÷åíèå âûðàæåíèÿ arcctg (
√

2
√

3− 1)− arcctg (
√

2
√

3 + 1) ðàâíî
1

5π
6

2 −π6 3

√
3 4

π
6

5 −
√

3

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

1 9 2 7 3 5 4 4 5 8

26 Ðåøèòü íåðàâåíñòâî 4x− 5 >
√

4 + 3x(3x− 4) +
√
−2x2 + 14x− 20

1 (4; 5] 2

(
10 +

√
13

3
; 5

]
3 (2; 5]

4

(
5 +
√

13
2

; 5

]
5

(
10−

√
13

3
; 5

]

27 Óðàâíåíèå a · ex = x2 èìååò åäèíñòâåííîå ðåøåíèå ïðè âñåõ a > 0 èç ïðî-

ìåæóòêà

1 (0; 0, 25e2) 2 (4e−2; +∞) 3 (e; +∞) 4 (0; 3] 5 (0; 2, 25)

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

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

29 Óêàæèòå ìíîæåñòâî âñåõ çíà÷åíèé ïàðàìåòðà a, ïðè êîòîðûõ âñå çíà÷å-

íèÿ x, ïðèíàäëåæàùèå ïðîìåæóòêó [1; 2], ÿâëÿþòñÿ ðåøåíèÿìè íåðàâåí-

ñòâà x2 − 6x+ (a+ 2)(4− a) > 0.
1 (−1; 0)

⋃
(2; 3) 2 (−∞;−1)

⋃
(3; +∞) 3 (−1; 3)

4 (−∞; 0)
⋃

(2; +∞) 5 (0; 2)

30 Óêàçàòü ïðîìåæóòîê, â êàæäîé òî÷êå êîòîðîãî îïðåäåëåíà ôóíêöèÿ

y =

√
log0,5 (x2 + 1)− 2x

sinx− 0, 5
+

2x + log2 (x2 + 1)

sinx−
√

2
2

1 (2, 4; 2, 5) 2 (−0, 7; 1, 5) 3 (0, 8; 1, 5) 4 (−1, 5; 0, 9) 5 (0;π)
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1 Ðåøåíèåì óðàâíåíèÿ x sinα = cosα−x ÿâëÿåòñÿ ëþáîå ÷èñëî, åñëè, (n ∈ Z)

1 α =
π

2
+ 2πn 2 α = (4n− 1) · π

2
3 α = πn

4 α = (2n+ 1)π 5 α = 2πn

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

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

3
Óïðîñòèòü âûðàæåíèå

(
√

13− 2)2 − 6√
13 +

√
6− 2

+
√

6

1

√
13 2

√
13− 2 3 −2−

√
6 4 2 5 2 +

√
6

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

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

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

5 ×èñëà a = log2 3, b = log36 196 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíîøåíèþ

1 a < b < c 2 b > a > c 3 b < a < c 4 b < c < a 5 b > c > a

6
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

7 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = 4tg x + 25−2 tg x ðàâíî

1 8 2 4 3 8
√

2 4 2
√

2 5 4
√

2

8 Êîðåíü óðàâíåíèÿ 6(−2x) = 3 ðàâåí

1 êîðíåé íåò 2 log6 log2 3 3 log6 log2 9
4 − log6 log2 3 5 − log3 log6 2

9
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= sin

(
4π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

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

4 (−1)n + 10n 5 ±1 + 10n

10 Â ïðåäâûáîðíîì øòàáå äåïóòàòà ëèñòîâêè ïå÷àòàþò 4 ñòàíêà ðàçíîé ìîù-

íîñòè. Ïðè ïå÷àòàíèè ëèñòîâîê íà 1-ì, 3-ì è 4-ì ñòàíêàõ âåñü òèðàæ áóäåò

ãîòîâ çà 2 ÷àñà 30 ìèíóò; ïðè ïå÷àòàíèè íà 1-ì, 2-ì è 4-ì - çà 1 ÷àñ 40 ìèí,

à åñëè ëèñòîâêè ïå÷àòàòü íà 2-ì è 3-ì ñòàíêàõ, òî òèðàæ íàïå÷àòàþò çà 1,5

÷àñà. Çà êàêîå âðåìÿ áóäåò ãîòîâ âåñü òèðàæ ïðè ñîâìåñòíîé ðàáîòå âñåõ

÷åòûðåõ ñòàíêîâ?

1 1÷ 24 ìèí 2 1÷ 12 ìèí 3 1÷ 15 ìèí

4 1÷ 20 ìèí 5 1÷ 10 ìèí

11 Â ïðÿìîóãîëüíîì òðåóãîëüíèêå äëèíû ñòîðîí îáðàçóþò àðèôìåòè÷åñêóþ

ïðîãðåññèþ. Cèíóñ åãî áîëüøåãî óãëà ðàâåí

1

√
5

4
2 0, 8 3 0, 7 4 0, 6 5

√
5

3

12 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ ãðàôèêè ôóíêöèé y = 2x6 + 7x2 + 1 è

y = 3x10 − 9x2 +
√
a2 ïåðåñåêàþòñÿ íå÷åòíîå êîëè÷åñòâî ðàç, ðàâíû

1 1 2 −1 3 1,−1 4 0 5 òàêîå íåâîçìîæíî

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

ïðîìåæóòêó

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

14 Íàéäèòå îòíîøåíèå ðàäèóñà îêðóæíîñòè, âïèñàííîé â ïðÿìîóãîëüíûé òðå-

óãîëüíèê ñ îñòðûì óãëîì 30◦, ê ðàäèóñó îïèñàííîé îêîëî ýòîãî òðåóãîëü-

íèêà îêðóæíîñòè.

1

√
3− 1
2

2

√
3− 1 3

√
3 + 1 4 1−

√
3

2
5

√
3/6

15 Âñå ðåøåíèÿ íåðàâåíñòâà x · (x − log π
3

sin π
6 )(x − log π

3
tg
π

3
) > 0 îáðàçóþò

ìíîæåñòâî

1 (0; +∞) 2 (log π
3

√
3

2 ; log π
3

√
3) 3 (log π

3
0, 5; 0)

⋃
(log π

3

√
3; +∞)

4 (log π
3

√
3; log π

3
0, 5) 5 (log π

3
0, 5; log π

3

√
3)

16 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(x− 1)(x− 3)
√

(y − sin 2x− 1)(sin 2x− 2− y) ≤ 0, ðàâíà
1 2 2 3 3 9 4 12 5 6
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17 Êîëè÷åñòâî öåëî÷èñëåííûõ ðåøåíèé íåðàâåíñòâà√
64− 18x− x2

22
≤ 64− 18x− x2

22
ðàâíî

1 23 2 20 3 22 4 21 5 24

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

ðåøåíèé, îáðàçóþò ìíîæåñòâî

1 (0; 2) 2 (−∞; 0)
⋃

(2; +∞) 3 (−∞; +∞) 4 Ø 5 [2; +∞)

19 Âû÷èñëèòü
√

10, 5−
√

106, 25−
√

10, 5 +
√

106, 25
1 −

√
19 2

√
17 3

√
19 4 −

√
17 5 −

√
21

20 Ôóíêöèÿ, ãðàôèê êîòîðîé ñèììåòðè÷åí ãðàôèêó ôóíêöèè y = log2 (− 2
x )

îòíîñèòåëüíî ïðÿìîé y = −x, èìååò âèä
1 y = 2x−1

2 y = − log2 ( 2
x ) 3 y = 2−x

4 y = log2 (x2 ) 5 y = 2x+1

21 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 − x+ 1
x2 − 2x+ 2

çàêëþ÷åíà â èíòåðâàëå

1 (0;
√

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

22
Ìíîæåñòâî ðåøåíèé íåðàâåíñòâà

(
2√

44+
√

6

)x2+2x−13

>
(

2
25+
√

264

)
ðàâíî

1 (−5; 3) 2 (−∞; 3) 3 (−∞;−5)
⋃

(3; +∞)
4 (−∞; 3)

⋃
(5; +∞) 5 (−3; 5)

23 Ñðåäè ïðèâåäåííûõ, óêàçàòü ïðîìåæóòîê, ãäå óðàâíåíèå
|x2 − x− 2|
x2 − x− 2

+ (x+ a)2 = 0 èìååò äâà ðàçëè÷íûõ êîðíÿ

1 a ∈ (−0, 5; 0) 2 a ∈ (−∞;−2) 3 a ∈ (3; +∞)
4 a ∈ (0; 0, 5) 5 a ∈ (0, 5; 1)

24 Çíà÷åíèå âûðàæåíèÿ arcctg (
√

2
√

3 + 1)− arcctg (
√

2
√

3− 1) ðàâíî
1 −π6 2

√
3 3

5π
6

4 −π3 5 −
√

3

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

1 6 2 9 3 4 4 5 5 7

26 Ðåøèòü íåðàâåíñòâî 4x− 5 >
√

1 + x(x+ 2) +
√
−3x2 + 6x+ 24

1 (−2; 4] 2

(
5
4

; 2
]

3

(
4 +
√

33
4

; 4

]
4 (3; 4] 5

(
7 +
√

33
4

; 4

]

27 Óðàâíåíèå ex = ax2 èìååò åäèíñòâåííîå ðåøåíèå ïðè âñåõ a > 0 èç ïðîìå-

æóòêà

1 (0; 0, 25e2) 2 (0, 25e2; +∞) 3 (0; 3] 4 (0; 2, 25) 5 (e2; +∞)

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

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

29 Óêàæèòå ìíîæåñòâî âñåõ çíà÷åíèé ïàðàìåòðà a, ïðè êîòîðûõ âñå çíà÷åíèÿ
x, ïðèíàäëåæàùèå ïðîìåæóòêó [−1; 1], ÿâëÿþòñÿ ðåøåíèÿìè íåðàâåíñòâà

x2 − 5x+ (a+ 1)(4− a) < 0.
1 (0; 3) 2 (−∞;−2)

⋃
(5; +∞) 3 (−∞; 0)

⋃
(3; +∞)

4 (−2; 5) 5 (−2; 0)
⋃

(3; 5)

30 Óêàçàòü ïðîìåæóòîê, â êàæäîé òî÷êå êîòîðîãî îïðåäåëåíà ôóíêöèÿ

y =

√
log0,5 (x2 + 1)− 2x

0, 5− cosx
− 2x + log2 (x2 + 1)

cosx+
√

3
2

1 (7, 4; 8, 5) 2 (−2, 5;−1, 2) 3 (3, 7; 5, 1)
4 (9, 2; 9, 5) 5 (1, 1; 2, 5)
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1 Ðåøåíèåì óðàâíåíèÿ x = sinα+x cosα ÿâëÿåòñÿ ëþáîå ÷èñëî, åñëè, (n ∈ Z)

1 α = 2πn 2 α =
π

2
+ 2πn 3 α = (2n+ 1)π

4 α = πn 5 α = (4n− 1) · π
2

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

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

3
Óïðîñòèòü âûðàæåíèå

6− (
√

13− 2)2

2−
√

13−
√

6
−
√

13

1

√
13 2 −2−

√
6 3 2 4 2 +

√
6 5

√
13− 2

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 48% 3 52% 4 36% 5 40%

5 ×èñëà a = log5 11, b = 1, 5 è c = log2 3 óäîâëåòâîðÿþò ñîîòíîøåíèþ

1 b > a > c 2 b < a < c 3 a < c < b 4 a < b < c 5 a > c > b

6
Åñëè

sin α
2 − 3 cos α2

2 sin α
2 + 5 cos α2

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

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

7 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = 4tg x + 23−2 tg x ðàâíî

1 2
√

2 2 8 3 6
√

2 4 4
√

2 5 4

8 Êîðåíü óðàâíåíèÿ 5(−2x) = 2 ðàâåí

1 log5 log2 0, 2 2 log5 log2 5 3 − log2 log5 2
4 êîðíåé íåò 5 − log5 log2 5

9 Âñå ðåøåíèÿ óðàâíåíèÿ sin
(πx

5

)
= − sin

(π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 6 + 10n 2 −1 + 10n 3 (−1)n+1 + 5n

4 ±1 + 10n 5 (−1)n+1 + 10n

10 Â ïðåäâûáîðíîì øòàáå äåïóòàòà ëèñòîâêè ïå÷àòàþò 4 ñòàíêà ðàçíîé ìîù-

íîñòè. Ïðè ïå÷àòàíèè ëèñòîâîê íà 1-ì, 2-ì è 3-ì ñòàíêàõ âåñü òèðàæ áóäåò

ãîòîâ çà 2 ÷àñà 40 ìèíóò; ïðè ïå÷àòàíèè íà 2-ì, 3-ì è 4-ì - çà 1 ÷àñ 36 ìèí,

à åñëè ëèñòîâêè ïå÷àòàòü íà 1-ì è 4-ì ñòàíêàõ, òî òèðàæ íàïå÷àòàþò çà 1,5

÷àñà. Çà êàêîå âðåìÿ áóäåò ãîòîâ âåñü òèðàæ ïðè ñîâìåñòíîé ðàáîòå âñåõ

÷åòûðåõ ñòàíêîâ?

1 1÷ 15 ìèí 2 1÷ 10 ìèí 3 1÷ 20 ìèí

4 1÷ 24 ìèí 5 1÷ 12 ìèí

11 Â ïðÿìîóãîëüíîì òðåóãîëüíèêå äëèíû ñòîðîí îáðàçóþò àðèôìåòè÷åñêóþ

ïðîãðåññèþ. Cèíóñ åãî ìåíüøåãî óãëà ðàâåí

1

√
5

3
2 0, 8 3 0, 6 4

√
5

4
5 0, 7

12 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ ãðàôèêè ôóíêöèé y = x6 + 3x2 + 1 è

y = x100 − 90x50 +
√
a2 ïåðåñåêàþòñÿ íå÷åòíîå êîëè÷åñòâî ðàç, ðàâíû

1 1 2 òàêîå íåâîçìîæíî 3 0 4 −1 5 1,−1

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

ïðîìåæóòêó

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

14 Íàéäèòå îòíîøåíèå ðàäèóñà îêðóæíîñòè, âïèñàííîé â ïðÿìîóãîëüíûé òðå-

óãîëüíèê ñ îñòðûì óãëîì 45◦, ê ðàäèóñó îïèñàííîé îêîëî ýòîãî òðåóãîëü-

íèêà îêðóæíîñòè.

1 0, 25 2

√
2− 1 3 1− 1√

2
4

√
2 + 1 5 0, 5

15 Âñå ðåøåíèÿ íåðàâåíñòâà x · (x − log π
3

cos π3 )(x − log π
3

√
3) > 0 îáðàçóþò

ìíîæåñòâî

1 (0; +∞) 2 (log π
3

√
3; log π

3
0, 5) 3 (log π

3

√
3

2 ; log π
3

√
3)

4 (log π
3

0, 5; 0)
⋃

(log π
3

√
3; +∞) 5 (log π

3
0, 5; log π

3

√
3)

16 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(x2 − 1)
√

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

Яг
уб
ов
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17 Êîëè÷åñòâî öåëî÷èñëåííûõ ðåøåíèé íåðàâåíñòâà√
18x+ 64− x2

22
≤ 18x+ 64− x2

22
ðàâíî

1 24 2 21 3 22 4 23 5 20

18 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ óðàâíåíèå 4x + (a+ 1) · 2x + a = 0 èìååò ðîâíî
äâà ðåøåíèÿ, îáðàçóþò ìíîæåñòâî

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

(0; +∞)

19 Âû÷èñëèòü
√

11, 75−
√

99−
√

11, 75 +
√

99
1 −2

√
3 2 3 3 −23, 5 4

√
11 5 −

√
11

20 Ôóíêöèÿ, ãðàôèê êîòîðîé ñèììåòðè÷åí ãðàôèêó ôóíêöèè y = log3 (− 3
x )

îòíîñèòåëüíî ïðÿìîé y = −x, èìååò âèä
1 y = log3 (x3 ) 2 y = − log3 ( 3

x ) 3 y = 3x−1

4 y = 3−x 5 y = 3x+1

21 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

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

çàêëþ÷åíà â èíòåðâàëå

1 (1; 2) 2 (3; 5) 3 (−2;−1) 4 (0;
√

3) 5 (2; 4)

22
Ìíîæåñòâî ðåøåíèé íåðàâåíñòâà

(
2√

20−
√

6

)x2−4x+1

>
(

13−
√

120
2

)
ðàâíî

1 (−∞; 3) 2 (1; +∞) 3 (−3;−1) 4 (−∞; 1)
⋃

(3; +∞) 5 (1; 3)

23 Ñðåäè ïðèâåäåííûõ, óêàçàòü ïðîìåæóòîê, ãäå óðàâíåíèå
x2 − x− 2
|x2 − x− 2|

− (x− a)2 = 0 íå èìååò êîðíåé

1 a ∈ (−1; 0) 2 a ∈ (3; +∞) 3 a ∈ (0, 5; 2)
4 a ∈ (0; 0, 5) 5 a ∈ (−2;−1)

24 Çíà÷åíèå âûðàæåíèÿ arctg (
√

2
√

3 + 1)− arctg (
√

2
√

3− 1) ðàâíî
1 −π6 2 − 1√

3
3 −π3 4

1√
3

5
π
6

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

1 9 2 7 3 4 4 8 5 5

26 Ðåøèòü íåðàâåíñòâî 3x+ 4 >
√

9 + 4x(x+ 3) +
√
−2x2 − 8x+ 10

1

(√
13− 5

3
; 1

]
2

(
−1

3
; 1
]

3 (−5; 1]

4

(
−4

3
; 1
]

5

(
2
√

13− 5
3

; 1

]

27 Óðàâíåíèå a · ex = x2 èìååò òðè ðåøåíèÿ ïðè âñåõ a > 0 èç ïðîìåæóòêà

1 (0; 0, 25e2) 2 (0; 2, 25) 3 (4e−2; +∞) 4 (0; 4e−2) 5 (0; 3]

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

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

29 Óêàæèòå ìíîæåñòâî âñåõ çíà÷åíèé ïàðàìåòðà a, ïðè êîòîðûõ âñå çíà÷å-

íèÿ x, ïðèíàäëåæàùèå ïðîìåæóòêó [1; 3], ÿâëÿþòñÿ ðåøåíèÿìè íåðàâåí-

ñòâà x2 − x+ (a− 2)(3− a) > 0.
1 (−∞; 0)

⋃
(5; +∞) 2 (−∞; 2)

⋃
(3; +∞) 3 (0; 2)

⋃
(3; 5)

4 (2; 3) 5 (0; 5)

30 Óêàçàòü ïðîìåæóòîê, â êàæäîé òî÷êå êîòîðîãî îïðåäåëåíà ôóíêöèÿ

y =

√
2x − log0,5 (x2 + 1)

sinx−
√

2
2

+
2x + log2 (x2 + 1)

0, 5− sinx

1 (−1, 5; 0, 9) 2 (0, 8; 1, 5) 3 (0;π) 4 (−0, 7; 1, 5) 5 (2, 4; 2, 5)
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1 Ðåøåíèåì óðàâíåíèÿ x = sinα+x cosα ÿâëÿåòñÿ ëþáîå ÷èñëî, åñëè, (n ∈ Z)

1 α = πn 2 α =
π

2
+ 2πn 3 α = (4n− 1) · π

2
4 α = 2πn 5 α = (2n+ 1)π

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

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

3
Óïðîñòèòü âûðàæåíèå

6− (
√

13− 2)2

2−
√

13−
√

6
−
√

13

1 2 2

√
13 3 2 +

√
6 4

√
13− 2 5 −2−

√
6

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 30% 5 48%

5 ×èñëà a = log4 9, b = log6 14 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíîøåíèþ

1 b > c > a 2 a < b < c 3 b > a > c 4 b < c < a 5 b < a < c

6
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 3 3 4 4 1 5 îäíîçíà÷íî îïðåäåëèòü íåâîçìîæíî

7 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = 41+tg x + 21−2 tg x ðàâíî

1

√
2 2 4

√
2 3 2

√
2 4 4 5 2

8 Êîðåíü óðàâíåíèÿ 6(−2x) = 3 ðàâåí

1 log6 log2 3 2 log6 log2 9 3 êîðíåé íåò

4 − log3 log6 2 5 − log6 log2 3

9
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= sin

(
6π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

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

4 −1 + 10n 5 6 + 10n

10 Â ïðåäâûáîðíîì øòàáå äåïóòàòà ëèñòîâêè ïå÷àòàþò 4 ñòàíêà ðàçíîé ìîù-

íîñòè. Ïðè ïå÷àòàíèè ëèñòîâîê íà 1-ì, 2-ì è 3-ì ñòàíêàõ âåñü òèðàæ áóäåò

ãîòîâ çà 2 ÷àñà 40 ìèíóò; ïðè ïå÷àòàíèè íà 2-ì, 3-ì è 4-ì - çà 1 ÷àñ 36 ìèí,

à åñëè ëèñòîâêè ïå÷àòàòü íà 1-ì è 4-ì ñòàíêàõ, òî òèðàæ íàïå÷àòàþò çà 1,5

÷àñà. Çà êàêîå âðåìÿ áóäåò ãîòîâ âåñü òèðàæ ïðè ñîâìåñòíîé ðàáîòå âñåõ

÷åòûðåõ ñòàíêîâ?

1 1÷ 12 ìèí 2 1÷ 10 ìèí 3 1÷ 24 ìèí

4 1÷ 20 ìèí 5 1÷ 15 ìèí

11 Â ïðÿìîóãîëüíîì òðåóãîëüíèêå äëèíû ñòîðîí îáðàçóþò àðèôìåòè÷åñêóþ

ïðîãðåññèþ. Cèíóñ åãî ìåíüøåãî óãëà ðàâåí

1

√
5

4
2 0, 8 3

√
5

3
4 0, 6 5 0, 7

12 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ ãðàôèêè ôóíêöèé y = x2 + |x|+ 4 è

y = 4x10 − x4 + 2 + (
√
a)2 ïåðåñåêàþòñÿ íå÷åòíîå êîëè÷åñòâî ðàç, ðàâíû

1 4 2 0 3 òàêîå íåâîçìîæíî 4 4,−4 5 2

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

ïðîìåæóòêó

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

14 Íàéäèòå îòíîøåíèå ðàäèóñà îêðóæíîñòè, âïèñàííîé â ïðÿìîóãîëüíûé òðå-

óãîëüíèê ñ îñòðûì óãëîì 30◦, ê ðàäèóñó îïèñàííîé îêîëî ýòîãî òðåóãîëü-

íèêà îêðóæíîñòè.

1

√
3− 1 2

√
3/6 3 1−

√
3

2
4

√
3 + 1 5

√
3− 1
2

15 Âñå ðåøåíèÿ íåðàâåíñòâà x · (x − log π
3

ctg 3π
8 ) · (x − log π

8

√
3

3 ) > 0 îáðàçóþò

ìíîæåñòâî

1 (log π
3

tg π
8 ; 0)

⋃
(log π

8
tg π

6 ; +∞) 2 (−∞; log π
3

tg π
8 )

3 (log π
3

tg π
8 ; log π

8
tg π

6 ) 4 (log π
3

tg π
8 ; +∞)

5 (−∞; 0)
⋃

(log π
3

tg π
8 ; log π

8
tg π

6 )

16 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(cosx+ 1− y)(y − cosx+ 3)
√

3x− x2 ≥ 0, ðàâíà
1 2 2 9 3 12 4 6 5 3
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17 Êîëè÷åñòâî öåëî÷èñëåííûõ ðåøåíèé íåðàâåíñòâà√
18x+ 64− x2

22
≤ 18x+ 64− x2

22
ðàâíî

1 22 2 20 3 21 4 24 5 23

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

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

19 Âû÷èñëèòü
√

6, 25−
√

34−
√

6, 25 +
√

34
1 2

√
2 2 −2 3 −2

√
2 4

√
10, 25 5 −

√
10, 25

20 Ôóíêöèÿ, ãðàôèê êîòîðîé ñèììåòðè÷åí ãðàôèêó ôóíêöèè y = log3 (− 3
x )

îòíîñèòåëüíî ïðÿìîé y = −x, èìååò âèä
1 y = 3−x 2 y = log3 (x3 ) 3 y = 3x+1

4 y = − log3 ( 3
x ) 5 y = 3x−1

21 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 − 3x+ 3
x2 − 4x+ 5

çàêëþ÷åíà â èíòåðâàëå

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

3)

22
Ìíîæåñòâî ðåøåíèé íåðàâåíñòâà

(
2√

20−
√

6

)x2−4x+1

>
(

13−
√

120
2

)
ðàâíî

1 (−∞; 1)
⋃

(3; +∞) 2 (−3;−1) 3 (1; 3) 4 (−∞; 3) 5 (1; +∞)

23 Ñðåäè ïðèâåäåííûõ, óêàçàòü ïðîìåæóòîê, ãäå óðàâíåíèå
|x2 − 2x− 3|
x2 − 2x− 3

− (x+ a)2 = 0 èìååò îäèí êîðåíü

1 a ∈ (−∞;−1) 2 a ∈ (−4;−3, 5) 3 a ∈ (3; 4)
4 a ∈ (−5;−4) 5 a ∈ (3; +∞)

24 Çíà÷åíèå âûðàæåíèÿ arctg (
√

2
√

3− 1)− arctg (
√

2
√

3 + 1) ðàâíî
1 −π6 2 − 1√

3
3

5π
6

4 −π3 5
1√
3

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

1 8 2 4 3 9 4 7 5 5

26 Ðåøèòü íåðàâåíñòâî 4x− 5 >
√

4 + 3x(3x− 4) +
√
−2x2 + 14x− 20

1

(
10 +

√
13

3
; 5

]
2

(
10−

√
13

3
; 5

]
3 (2; 5]

4 (4; 5] 5

(
5 +
√

13
2

; 5

]

27 Óðàâíåíèå ex = ax2 èìååò åäèíñòâåííîå ðåøåíèå ïðè âñåõ a > 0 èç ïðîìå-

æóòêà

1 (0; 3] 2 (0; 2, 25) 3 (0; 0, 25e2) 4 (0, 25e2; +∞) 5 (e2; +∞)

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

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

29 Óêàæèòå ìíîæåñòâî âñåõ çíà÷åíèé ïàðàìåòðà a, ïðè êîòîðûõ âñå çíà÷å-

íèÿ x, ïðèíàäëåæàùèå ïðîìåæóòêó [1; 3], ÿâëÿþòñÿ ðåøåíèÿìè íåðàâåí-

ñòâà x2 − x+ (a− 2)(3− a) > 0.
1 (0; 2)

⋃
(3; 5) 2 (2; 3) 3 (−∞; 2)

⋃
(3; +∞)

4 (0; 5) 5 (−∞; 0)
⋃

(5; +∞)

30 Óêàçàòü ïðîìåæóòîê, â êàæäîé òî÷êå êîòîðîãî îïðåäåëåíà ôóíêöèÿ

y =

√
log2 (x2 + 1) + 2x

1
2 − cosx

−
−2x + log0,5 (x2 + 1)

cosx+
√

2
2

1 (−3, 8;−2, 5) 2 (10, 5; 11, 1) 3 (8, 7; 10, 1)
4 (2, 5; 3, 7) 5 (6, 7; 7, 7)
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1 Ðåøåíèåì óðàâíåíèÿ x sinα = cosα−x ÿâëÿåòñÿ ëþáîå ÷èñëî, åñëè, (n ∈ Z)

1 α =
π

2
+ 2πn 2 α = 2πn 3 α = (2n+ 1)π

4 α = (4n− 1) · π
2

5 α = πn

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

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

3
Óïðîñòèòü âûðàæåíèå

(
√

13− 2)2 − 6√
13 +

√
6− 2

+
√

6

1

√
13 2 −2−

√
6 3 2 4

√
13− 2 5 2 +

√
6

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

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

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

5 ×èñëà a = log25 121, b = 1, 5 è c = log4 9 óäîâëåòâîðÿþò ñîîòíîøåíèþ

1 a < c < b 2 b > a > c 3 a < b < c 4 a > c > b 5 b < a < c

6
Åñëè

3 cos α2 + 2 sin α
2

cos α2 − 3 sin α
2

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

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

7 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = 4tg x + 21−2 tg x ðàâíî

1 4 2 4
√

2 3 3
√

2 4 8 5 2
√

2

8 Êîðåíü óðàâíåíèÿ 3(−2x) = 7 ðàâåí

1 óðàâíåíèå êîðíåé íå èìååò 2 − log2 log3 7 3 log3 log2 7
4 − log3 log2 7 5 log2 log3 7

9 Âñå ðåøåíèÿ óðàâíåíèÿ sin
(πx

5

)
= − sin

(π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

(n ∈ Z)
1 (−1)n+1 + 10n 2 (−1)n+1 + 5n 3 6 + 10n

4 −1 + 10n 5 ±1 + 10n

10 Â ïðåäâûáîðíîì øòàáå äåïóòàòà ëèñòîâêè ïå÷àòàþò 4 ñòàíêà ðàçíîé ìîù-

íîñòè. Ïðè ïå÷àòàíèè ëèñòîâîê íà 2-ì, 3-ì è 4-ì ñòàíêàõ âåñü òèðàæ áóäåò

ãîòîâ çà 2 ÷àñà 12 ìèíóò; ïðè ïå÷àòàíèè íà 1-ì, 3-ì è 4-ì - çà 1 ÷àñ 50 ìèí,

à åñëè ëèñòîâêè ïå÷àòàòü íà 1-ì è 2-ì ñòàíêàõ, òî òèðàæ íàïå÷àòàþò çà 1

÷àñ 24 ìèí. Çà êàêîå âðåìÿ áóäåò ãîòîâ âåñü òèðàæ ïðè ñîâìåñòíîé ðàáîòå

âñåõ ÷åòûðåõ ñòàíêîâ?

1 1÷ 24 ìèí 2 1÷ 15 ìèí 3 1÷ 10 ìèí

4 1÷ 12 ìèí 5 1÷ 20 ìèí

11 Â ïðÿìîóãîëüíîì òðåóãîëüíèêå äëèíû ñòîðîí îáðàçóþò àðèôìåòè÷åñêóþ

ïðîãðåññèþ. Cèíóñ åãî áîëüøåãî óãëà ðàâåí

1 0, 8 2 0, 7 3 0, 6 4

√
5

3
5

√
5

4

12 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ ãðàôèêè ôóíêöèé y = x6 + 3x2 + 1 è

y = x100 − 90x50 +
√
a2 ïåðåñåêàþòñÿ íå÷åòíîå êîëè÷åñòâî ðàç, ðàâíû

1 òàêîå íåâîçìîæíî 2 0 3 1,−1 4 −1 5 1

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

ïðîìåæóòêó

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

14 Íàéäèòå îòíîøåíèå ðàäèóñà îêðóæíîñòè, îïèñàííîé îêîëî ïðÿìîóãîëüíîãî

òðåóãîëüíèêà ñ îñòðûì óãëîì 60◦, ê ðàäèóñó âïèñàííîé â ýòîò òðåóãîëüíèê
îêðóæíîñòè.

1

√
3

2
+ 1 2

√
3 + 1 3

1√
3

+ 2 4
2√
3

+ 1 5 2
√

3 + 1

15 Âñå ðåøåíèÿ íåðàâåíñòâà x · (x − log π
3

sin π
6 )(x − log π

3
tg
π

3
) > 0 îáðàçóþò

ìíîæåñòâî

1 (log π
3

√
3

2 ; log π
3

√
3) 2 (log π

3
0, 5; log π

3

√
3) 3 (0; +∞)

4 (log π
3

0, 5; 0)
⋃

(log π
3

√
3; +∞) 5 (log π

3

√
3; log π

3
0, 5)

16 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

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

1 6 2 12 3 2 4 3 5 9
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17 Êîëè÷åñòâî öåëî÷èñëåííûõ ðåøåíèé íåðàâåíñòâà√
16x+ 72− x2

25
≤ 16x+ 72− x2

25
ðàâíî

1 22 2 21 3 24 4 20 5 23

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

ðåøåíèé, îáðàçóþò ìíîæåñòâî

1 [1; 2)
⋃

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

⋃
(2; +∞)

19 Âû÷èñëèòü
√

11, 75−
√

99−
√

11, 75 +
√

99
1 −2

√
3 2 −

√
11 3 3 4

√
11 5 −23, 5

20 Ôóíêöèÿ, ãðàôèê êîòîðîé ñèììåòðè÷åí ãðàôèêó ôóíêöèè y = log2 (− 2
x )

îòíîñèòåëüíî ïðÿìîé y = −x, èìååò âèä
1 y = log2 (x2 ) 2 y = 2x+1

3 y = 2x−1

4 y = − log2 ( 2
x ) 5 y = 2−x

21 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

y =
x2 + x+ 1
x2 + 1

çàêëþ÷åíà â èíòåðâàëå

1 (0;
√

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

22
Ìíîæåñòâî ðåøåíèé íåðàâåíñòâà

(
2√

44+
√

6

)x2+2x−13

>
(

2
25+
√

264

)
ðàâíî

1 (−∞; 3) 2 (−3; 5) 3 (−∞; 3)
⋃

(5; +∞)
4 (−5; 3) 5 (−∞;−5)

⋃
(3; +∞)

23 Ñðåäè ïðèâåäåííûõ, óêàçàòü ïðîìåæóòîê, ãäå óðàâíåíèå
|x2 − x− 2|
x2 − x− 2

+ (x+ a)2 = 0 èìååò äâà ðàçëè÷íûõ êîðíÿ

1 a ∈ (0; 0, 5) 2 a ∈ (−0, 5; 0) 3 a ∈ (0, 5; 1)
4 a ∈ (−∞;−2) 5 a ∈ (3; +∞)

24 Çíà÷åíèå âûðàæåíèÿ arcctg (
√

2
√

3 + 1)− arcctg (
√

2
√

3− 1) ðàâíî
1

5π
6

2 −
√

3 3

√
3 4 −π3 5 −π6

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

1 7 2 9 3 6 4 4 5 5

26 Ðåøèòü íåðàâåíñòâî 3x+ 4 >
√

9 + 4x(x+ 3) +
√
−2x2 − 8x+ 10

1 (−5; 1] 2

(√
13− 5

3
; 1

]
3

(
2
√

13− 5
3

; 1

]
4

(
−4

3
; 1
]

5

(
−1

3
; 1
]

27 Óðàâíåíèå a · ex = x2 èìååò òðè ðåøåíèÿ ïðè âñåõ a > 0 èç ïðîìåæóòêà

1 (0; 0, 25e2) 2 (0; 2, 25) 3 (0; 4e−2) 4 (0; 3] 5 (4e−2; +∞)

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 Óêàæèòå ìíîæåñòâî âñåõ çíà÷åíèé ïàðàìåòðà a, ïðè êîòîðûõ âñå çíà÷åíèÿ
x, ïðèíàäëåæàùèå ïðîìåæóòêó [−1; 1], ÿâëÿþòñÿ ðåøåíèÿìè íåðàâåíñòâà

x2 − 5x+ (a+ 1)(4− a) < 0.
1 (−∞; 0)

⋃
(3; +∞) 2 (−2; 5) 3 (0; 3)

4 (−2; 0)
⋃

(3; 5) 5 (−∞;−2)
⋃

(5; +∞)

30 Óêàçàòü ïðîìåæóòîê, â êàæäîé òî÷êå êîòîðîãî îïðåäåëåíà ôóíêöèÿ

y =

√
log0,5 (x2 + 1)− 2x

0, 5− cosx
− 2x + log2 (x2 + 1)

cosx+
√

3
2

1 (7, 4; 8, 5) 2 (9, 2; 9, 5) 3 (3, 7; 5, 1)
4 (−2, 5;−1, 2) 5 (1, 1; 2, 5)
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1 Ðåøåíèåì óðàâíåíèÿ x − sinα = −x cosα ÿâëÿåòñÿ ëþáîå ÷èñëî, åñëè,

(n ∈ Z)

1 α = (2n+ 1)π 2 α = (4n− 1) · π
2

3 α = 2πn

4 α =
π

2
+ 2πn 5 α = πn

2 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 {−2}
4 (−∞;−2] 5 (−∞;−4]

⋃
{−2}

3
Óïðîñòèòü âûðàæåíèå

(
√

13− 2)2 − 6
2−
√

13−
√

6
+
√

13

1 −2−
√

6 2 2 +
√

6 3 2 4

√
13 5

√
13− 2

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

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

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

5 ×èñëà a = log2 3, b = log36 196 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíîøåíèþ

1 b > c > a 2 b < c < a 3 b > a > c 4 a < b < c 5 b < a < c

6
Åñëè

cos α2 − 3 sin α
2

2 cos α2 − 5 sin α
2

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

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

7 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = 9tg x + 33−2 tg x ðàâíî

1 9
√

3 2 18 3 6
√

3 4 4
√

3 5 36

8 Êîðåíü óðàâíåíèÿ 5(−2x) = 2 ðàâåí

1 log5 log2 5 2 − log2 log5 2 3 êîðíåé íåò

4 − log5 log2 5 5 log5 log2 0, 2

9
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= sin

(
4π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

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

4 4 + 10n 5 (−1)n + 10n

10 Â ïðåäâûáîðíîì øòàáå äåïóòàòà ëèñòîâêè ïå÷àòàþò 4 ñòàíêà ðàçíîé ìîù-

íîñòè. Ïðè ïå÷àòàíèè ëèñòîâîê íà 1-ì, 3-ì è 4-ì ñòàíêàõ âåñü òèðàæ áóäåò

ãîòîâ çà 2 ÷àñà 30 ìèíóò; ïðè ïå÷àòàíèè íà 1-ì, 2-ì è 4-ì - çà 1 ÷àñ 40 ìèí,

à åñëè ëèñòîâêè ïå÷àòàòü íà 2-ì è 3-ì ñòàíêàõ, òî òèðàæ íàïå÷àòàþò çà 1,5

÷àñà. Çà êàêîå âðåìÿ áóäåò ãîòîâ âåñü òèðàæ ïðè ñîâìåñòíîé ðàáîòå âñåõ

÷åòûðåõ ñòàíêîâ?

1 1÷ 12 ìèí 2 1÷ 20 ìèí 3 1÷ 15 ìèí

4 1÷ 24 ìèí 5 1÷ 10 ìèí

11 Â ïðÿìîóãîëüíîì òðåóãîëüíèêå äëèíû ñòîðîí îáðàçóþò àðèôìåòè÷åñêóþ

ïðîãðåññèþ. Cèíóñ åãî ìåíüøåãî óãëà ðàâåí

1 0, 8 2

√
5

3
3 0, 6 4 0, 7 5

√
5

4

12 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ ãðàôèêè ôóíêöèé y = |x− 2|+ |x+ 2| è
y = x10 − 9x8 + 4x6 − 3x2 + (

√
a)2 ïåðåñåêàþòñÿ íå÷åòíîå êîëè÷åñòâî ðàç,

ðàâíû

1 2 2 0 3 4 4 òàêîå íåâîçìîæíî 5 4,−4

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 Íàéäèòå îòíîøåíèå ðàäèóñà îêðóæíîñòè, îïèñàííîé îêîëî ïðÿìîóãîëüíîãî

òðåóãîëüíèêà ñ îñòðûì óãëîì 30◦, ê ðàäèóñó âïèñàííîé â ýòîò òðåóãîëüíèê
îêðóæíîñòè.

1

√
3 + 2 2

2√
3

+ 1 3

√
3 + 1 4

√
3

2
+ 1 5

1√
3

+
√

2

15 Âñå ðåøåíèÿ íåðàâåíñòâà x · (x − log π
3

cos π3 )(x − log π
3

√
3) > 0 îáðàçóþò

ìíîæåñòâî

1 (log π
3

0, 5; log π
3

√
3) 2 (log π

3

√
3

2 ; log π
3

√
3)

3 (log π
3

0, 5; 0)
⋃

(log π
3

√
3; +∞) 4 (0; +∞) 5 (log π

3

√
3; log π

3
0, 5)

16 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(x− 1)(x− 3)
√

(y − sin 2x− 1)(sin 2x− 2− y) ≤ 0, ðàâíà
1 3 2 2 3 6 4 12 5 9
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17 Êîëè÷åñòâî öåëî÷èñëåííûõ ðåøåíèé íåðàâåíñòâà√
64− 18x− x2

22
≤ 64− 18x− x2

22
ðàâíî

1 22 2 24 3 20 4 23 5 21

18 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ óðàâíåíèå 4x + (a+ 1) · 2x + a = 0 èìååò ðîâíî
äâà ðåøåíèÿ, îáðàçóþò ìíîæåñòâî

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

(0; +∞)

19 Âû÷èñëèòü
√

10, 5−
√

106, 25−
√

10, 5 +
√

106, 25
1 −

√
21 2 −

√
17 3

√
19 4

√
17 5 −

√
19

20 Ôóíêöèÿ, ãðàôèê êîòîðîé ñèììåòðè÷åí ãðàôèêó ôóíêöèè y = log2 (−2x)
îòíîñèòåëüíî ïðÿìîé y = −x, èìååò âèä

1 y = 2−x+1
2 y = log2 (2x) 3 y = 2−x

4 y = 2−x−1
5 y = log2 (0, 5x)

21 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 (0;
√

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

22
Ìíîæåñòâî ðåøåíèé íåðàâåíñòâà

(
2√

40−
√

2

)x2−5x+8

<

(
2

21− 4
√

5

)
ðàâ-

íî

1 (−∞; 2)
⋃

(3; +∞) 2 (−∞; 2) 3 (2; 3)
4 (−∞;−3)

⋃
(−2; +∞) 5 (3; +∞)

23 Ñðåäè ïðèâåäåííûõ, óêàçàòü ïðîìåæóòîê, ãäå óðàâíåíèå
|x2 − 2x− 3|
x2 − 2x− 3

+ (x− a)2 = 0 èìååò äâà ðàçëè÷íûõ êîðíÿ

1 a ∈ (−1; 1) 2 a ∈ (4; +∞) 3 a ∈ (−1; 3)
4 a ∈ (−∞;−1) 5 a ∈ (0; 2)

24 Çíà÷åíèå âûðàæåíèÿ arcctg (
√

2
√

3− 1)− arcctg (
√

2
√

3 + 1) ðàâíî
1

√
3 2 −

√
3 3

5π
6

4 −π6 5
π
6

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

1 4 2 5 3 9 4 7 5 8

26 Ðåøèòü íåðàâåíñòâî 5x− 6 >
√

1 + 3x(3x+ 2) +
√
−4x2 + 16x+ 20

1

(
11 + 2

√
7

4
; 5

]
2

(
11 +

√
7

4
; 5

]
3 (−1; 5]

4

(
11 + 3

√
7

4
; 5

]
5 (0; 5]

27 Óðàâíåíèå a · ex = x2 èìååò åäèíñòâåííîå ðåøåíèå ïðè âñåõ a > 0 èç ïðî-

ìåæóòêà

1 (e; +∞) 2 (4e−2; +∞) 3 (0; 3] 4 (0; 0, 25e2) 5 (0; 2, 25)

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

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

29 Óêàæèòå ìíîæåñòâî âñåõ çíà÷åíèé ïàðàìåòðà a, ïðè êîòîðûõ âñå çíà÷å-

íèÿ x, ïðèíàäëåæàùèå ïðîìåæóòêó [1; 3], ÿâëÿþòñÿ ðåøåíèÿìè íåðàâåí-

ñòâà x2 − x+ (a− 2)(3− a) < 0.
1 (0; 2)

⋃
(3; 5) 2 (−∞; 0)

⋃
(5; +∞) 3 (−∞; 2)

⋃
(3; +∞)

4 (2; 3) 5 (0; 5)

30 Óêàçàòü ïðîìåæóòîê, â êàæäîé òî÷êå êîòîðîãî îïðåäåëåíà ôóíêöèÿ

y =

√
log0,5 (x2 + 1)− 2x

sinx− 0, 5
+

2x + log2 (x2 + 1)

sinx−
√

2
2

1 (2, 4; 2, 5) 2 (−0, 7; 1, 5) 3 (0;π) 4 (−1, 5; 0, 9) 5 (0, 8; 1, 5)

Яг
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1 Ðåøåíèåì óðàâíåíèÿ x = x sinα+cosα ÿâëÿåòñÿ ëþáîå ÷èñëî, åñëè, (n ∈ Z)

1 α = (4n− 1) · π
2

2 α = (2n+ 1)π 3 α = πn

4 α = 2πn 5 α =
π

2
+ 2πn

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

1 (−∞;−3] 2 [−3; +∞)
⋃
{−6} 3 [−6;−3]

4 {−6} 5 [−3; +∞)

3
Óïðîñòèòü âûðàæåíèå

6− (
√

13− 2)2√
13 +

√
6− 2

+
√

13−
√

6

1

√
13− 2 2 2 3 −2−

√
6 4

√
13 5 2 +

√
6

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

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

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

5 ×èñëà a = log5 11, b = 1, 5 è c = log2 3 óäîâëåòâîðÿþò ñîîòíîøåíèþ

1 a < b < c 2 a < c < b 3 b > a > c 4 b < a < c 5 a > c > b

6
Åñëè

3 sin α
2 − cos α2

4 cos α2 + sin α
2

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

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

7 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = 4tg x + 25−2 tg x ðàâíî

1 4 2 2
√

2 3 4
√

2 4 8
√

2 5 8

8 Êîðåíü óðàâíåíèÿ 7(−2x) = 4 ðàâåí

1 log2 log7 4 2 − log2 log7 4 3 − log4 log7 2
4 óðàâíåíèå êîðíåé íå èìååò 5 log4 log2 7

9
Âñå ðåøåíèÿ óðàâíåíèÿ sin

(πx
5

)
= − sin

(
6π
5

)
îïðåäåëÿþòñÿ ôîðìóëîé

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

4 (−1)n + 5n 5 (−1)n + 10n

10 Â ïðåäâûáîðíîì øòàáå äåïóòàòà ëèñòîâêè ïå÷àòàþò 4 ñòàíêà ðàçíîé ìîù-

íîñòè. Ïðè ïå÷àòàíèè ëèñòîâîê íà 1-ì, 2-ì è 4-ì ñòàíêàõ âåñü òèðàæ áóäåò

ãîòîâ çà 1 ÷àñ 48 ìèíóò; ïðè ïå÷àòàíèè íà 1-ì, 2-ì è 3-ì - çà 2 ÷àñà 15 ìèí,

à åñëè ëèñòîâêè ïå÷àòàòü íà 3-ì è 4-ì ñòàíêàõ, òî òèðàæ íàïå÷àòàþò çà 1,5

÷àñà. Çà êàêîå âðåìÿ áóäåò ãîòîâ âåñü òèðàæ ïðè ñîâìåñòíîé ðàáîòå âñåõ

÷åòûðåõ ñòàíêîâ?

1 1÷ 10 ìèí 2 1÷ 20 ìèí 3 1÷ 15 ìèí

4 1÷ 24 ìèí 5 1÷ 12 ìèí

11 Â ïðÿìîóãîëüíîì òðåóãîëüíèêå äëèíû ñòîðîí îáðàçóþò àðèôìåòè÷åñêóþ

ïðîãðåññèþ. Cèíóñ åãî áîëüøåãî óãëà ðàâåí

1 0, 8 2 0, 6 3 0, 7 4

√
5

3
5

√
5

4

12 Âñå çíà÷åíèÿ a, ïðè êîòîðûõ ãðàôèêè ôóíêöèé y = 2x6 + 7x2 + 1 è

y = 3x10 − 9x2 +
√
a2 ïåðåñåêàþòñÿ íå÷åòíîå êîëè÷åñòâî ðàç, ðàâíû

1 1 2 1,−1 3 òàêîå íåâîçìîæíî 4 −1 5 0

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

ïðîìåæóòêó

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

14 Íàéäèòå îòíîøåíèå ðàäèóñà îêðóæíîñòè, âïèñàííîé â ïðÿìîóãîëüíûé òðå-

óãîëüíèê ñ îñòðûì óãëîì 45◦, ê ðàäèóñó îïèñàííîé îêîëî ýòîãî òðåóãîëü-

íèêà îêðóæíîñòè.

1 0, 5 2

√
2 + 1 3

√
2− 1 4 0, 25 5 1− 1√

2

15 Âñå ðåøåíèÿ íåðàâåíñòâà x · (x − log π
3

tg π
8 ) · (x − log π

8
tg π

6 ) > 0 îáðàçóþò

ìíîæåñòâî

1 (log π
3

tg π
8 ; 0)

⋃
(log π

8
tg π

6 ; +∞) 2 (log π
3

tg π
8 ; log π

8
tg π

6 )

3 (−∞; 0)
⋃

(log π
3

tg π
8 ; log π

8
tg π

6 ) 4 (−∞; log π
3

tg π
8 )

5 (log π
3

tg π
8 ; +∞)

16 Ïëîùàäü îáëàñòè, çàäàâàåìîé óñëîâèåì

(x2 − 1)
√

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

Яг
уб
ов
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17 Êîëè÷åñòâî öåëî÷èñëåííûõ ðåøåíèé íåðàâåíñòâà√
72− 16x− x2

25
≤ 72− 16x− x2

25
ðàâíî

1 22 2 20 3 24 4 23 5 21

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

ðåøåíèé, îáðàçóþò ìíîæåñòâî

1 Ø 2 [2; +∞) 3 (−∞; +∞) 4 (−∞; 0)
⋃

(2; +∞) 5 (0; 2)

19 Âû÷èñëèòü
√

33, 5 +
√

1073, 25 +
√

33, 5−
√

1073, 25
1 2

√
33, 5 2

√
67 3 9 4 2

√
15 5

√
53

20 Ôóíêöèÿ, ãðàôèê êîòîðîé ñèììåòðè÷åí ãðàôèêó ôóíêöèè y = log3 (−3x)
îòíîñèòåëüíî ïðÿìîé y = −x, èìååò âèä

1 y = 3−x−1
2 y = 3−x 3 y = 3−x+1

4 y = log3 ( 1
3x) 5 y = log3 (3x)

21 Ðàçíîñòü ìåæäó íàèáîëüøèì è íàèìåíüøèì çíà÷åíèÿìè ôóíêöèè

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

çàêëþ÷åíà â èíòåðâàëå

1 (−2;−1) 2 (1; 2) 3 (0;
√

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

22
Ìíîæåñòâî ðåøåíèé íåðàâåíñòâà

(
2√

30−
√

12

)x2−3x

>
(

21−
√

360
2

)
ðàâíî

1 (−2;−1) 2 (−∞; 1) 3 (−∞; 1)
⋃

(2; +∞)
4 (1; 2) 5 (−1; +∞)

23 Ñðåäè ïðèâåäåííûõ, óêàçàòü ïðîìåæóòîê, ãäå óðàâíåíèå
x2 − x− 2
|x2 − x− 2|

− (x− a)2 = 0 íå èìååò êîðíåé

1 a ∈ (0, 5; 2) 2 a ∈ (3; +∞) 3 a ∈ (0; 0, 5)
4 a ∈ (−1; 0) 5 a ∈ (−2;−1)

24 Çíà÷åíèå âûðàæåíèÿ arctg (
√

2
√

3 + 1)− arctg (
√

2
√

3− 1) ðàâíî
1

1√
3

2 −π3 3 − 1√
3

4 −π6 5
π
6

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

1 7 2 5 3 3 4 6 5 4

26 Ðåøèòü íåðàâåíñòâî 4x− 5 >
√

1 + x(x+ 2) +
√
−3x2 + 6x+ 24

1

(
7 +
√

33
4

; 4

]
2

(
4 +
√

33
4

; 4

]
3 (−2; 4] 4

(
5
4

; 2
]

5 (3; 4]

27 Óðàâíåíèå ex = ax2 èìååò òðè ðåøåíèÿ ïðè âñåõ a > 0 èç ïðîìåæóòêà

1 (0; 2, 25) 2 (0, 25e2; +∞) 3 (0; 3]
4 (0; 0, 25e2) 5 (4e−2; +∞)

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

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

29 Óêàæèòå ìíîæåñòâî âñåõ çíà÷åíèé ïàðàìåòðà a, ïðè êîòîðûõ âñå çíà÷å-

íèÿ x, ïðèíàäëåæàùèå ïðîìåæóòêó [1; 2], ÿâëÿþòñÿ ðåøåíèÿìè íåðàâåí-

ñòâà x2 − 6x+ (a+ 2)(4− a) > 0.
1 (0; 2) 2 (−1; 3) 3 (−∞;−1)

⋃
(3; +∞)

4 (−∞; 0)
⋃

(2; +∞) 5 (−1; 0)
⋃

(2; 3)

30 Óêàçàòü ïðîìåæóòîê, â êàæäîé òî÷êå êîòîðîãî îïðåäåëåíà ôóíêöèÿ

y =

√
2x − log0,5 (x2 + 1)

sinx−
√

2
2

+
2x + log2 (x2 + 1)

0, 5− sinx

1 (−1, 5; 0, 9) 2 (0;π) 3 (−0, 7; 1, 5) 4 (2, 4; 2, 5) 5 (0, 8; 1, 5)
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