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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 6, 13 è 14, ðàâíà

1 15 2 8 3 13 4 18 5 12

2 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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 6)(5− x) < |x+ 6, 3|+ |x− 5, 7| − 12 + 2

√
6

1 −6 2 −2 3 −3 4 1 5 2

4 Áåñêîíå÷íîå ïðîèçâåäåíèå
√

2 · 6
√

2 · 18
√

2 · 54
√

2 · ... ðàâíî
1

4
√

8 2
3
√

16 3
32
√

16 4
4
√

32 5

√
8

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 6, 8 è 2
√

37 ðàâåí

1 60o 2 120o 3 arccos 0, 25
4 180o − arccos 0, 25 5 arccos 0, 4

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Àëëû Åãîðîâíû â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 3600 ðóá, à çà ÷åòâåðòûé ãîä - íà 6400 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðêè çà ïÿòûé ãîä?

1 8533,(3) 2 7680 3 4320 4 6860 5 5400

7 Çíà÷åíèå x3 + 6x ïðè x = 3
√

4− 3
√

2 ðàâíî

1 3 2 12 3 6 4 1 5 2

8 Íàèáîëüøåå çíà÷åíèå ôóíêöèè y = (sin2 x− 4 sinx+ 5)−1 ðàâíî

1 2 2 íåò íàèáîëüøåãî çíà÷åíèÿ 3 0,5 4 1 5 0,1

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 3)(6− x) +

√
log2 (x+ 1)(x− 3) ðàâíà

1 10 2 12 3 14 4 11 5 15

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 10x − 5 è y = 2− (0, 1)x

ðàâíî

1 2 2 1 3 lg 6, 25 4 lg 2, 5 5 2, 5

11 Ïðîèçâåäåíèå lg 7 · log9 10 · log√2 tg π
6
· log7 2 ðàâíî

1 −0, 25 2 −0, 5 3 −2 4 0, 5 5 1

12 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]
⋃
{−2} 3 {−2}

4 (−∞;−4] 5 (−∞;−2]

13
Ñóììà êîðíåé óðàâíåíèÿ

sin πx√
2 + x− x2

=
1

2
√

2 + x− x2
ðàâíà

1 −11

6
2 −5

3
3 0 4 1 5 ∞

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = log
(x2+

1

3
)

3

1 [−1; 0) 2 (−∞; 0)
⋃

[1; +∞) 3 (−∞;−1]
4 (0; +∞) 5 (−∞;−1]

⋃
(0; +∞)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 68% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 15%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 20% 2 25% 3 15% 4 12% 5 8%

16 Åñëè ctg
α

2
=
π

3
, òî óãîë α îêàí÷èâàåòñÿ â

1 IV ÷åòâåðòè 2 III ÷åòâåðòè
3 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 4 II ÷åòâåðòè

5 I ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 9x, 2 · 6x, 3 · 4x ÿâëÿ-
þòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåññèè,
ðàâíà

1 log1,5 4, 5 2 log1,5 3 3 òàêèõ x íåò 4 log0,(6) 3 5 0

18 Íàèáîëüøåå çíà÷åíèå âåëè÷èíû y − x ïðè óñëîâèè x2 + y2 ≤
2x+ 4y + 3 ðàâíî

1 4 2 1 3 3 4 2 5 5

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (cos 6 + x)(x+ e)(x− 3π) ·
(x+ 4)(x− 10) ≤ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 9 2 −2 3 23 4 −1 5 11

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≤ 6x2 è x2 − 4x+ 3 ≤ 0 , ðàâíà

1 20 2 12 3 25 4 3,5 5 24

21 Óðàâíåíèå 3a · 2|x| = 28− cosx+ 3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 2 2 5 3 4 4 íè ïðè êàêèõ a 5 3

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 2, 5x2 + 3x− 0, 5

1 0 2 3 3 1 4 2 5 áîëüøå 3

23 ×èñëà a = log25 121, b = 1, 5 è c = log4 9 óäîâëåòâîðÿþò ñîîòíî-
øåíèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 cos(x+ α) +

4 sin(x+ α) íà îòðåçêå x ∈ [−π
3
;
π

6
] ïðè α = arctg

4

3

1 [
1

2
;

√
3

2
] 2 [−7; 7] 3 [

5

2
;
5
√

3

2
] 4 [

5

2
; 5] 5 [−7

2
;
7
√

3

2
]

25 Óðàâíåíèå |2x+a−2| = |x−2a−5| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 1, ïðè a ðàâíîì

1 1 2 5 3 2 4 −1 5 4

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log3 9

log3 x = 9x + 9 ðàâíà

1 16 2 3 3 2 4 5 5 25

27 Óêàçàòü âñå a, ïðè êîòîðûõ áîëüøèé êîðåíü óðàâíåíèÿ
x2 − 2(a− 2)x+ a2 − 3a = 0 ìåíüøå 2.

1 òàêèõ a íåò 2 a > 2 3 a >
1

4
4 5 < a < 6 5 a < 3

28
Ñèñòåìà óðàâíåíèé

{
sin(x− y) = 0
x2 + y2 = a2 èìååò áîëüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (
π

2
;
√

2π) 2 (0;
π√
2
) 3 (

π√
2
; +∞)

4 (0;π) 5 òàêèõ a íåò

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog6 8 = 64 · 7logx 6 ðàâíî

1 16 2 49 3 log8 6 4 25 5 36

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 196 sin(arcsin x) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 17 2 13 3 29 4 25 5 21
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 4, 6 è 7, ðàâíà

1 13 2 15 3 8 4 12 5 18

2 Êîðåíü óðàâíåíèÿ 6(−2x) = 3 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 7)(4− x) < |x+ 7, 9|+ |x− 5, 1|+ 3

√
2− 13

1 −3 2 −6 3 −2 4 2 5 1

4 Áåñêîíå÷íîå ïðîèçâåäåíèå 3
√

2 · 6
√

2 · 12
√

2 · 24
√

2 · ... ðàâíî
1

3
√

4 2
4
√

32 3
4
√

8 4

√
8 5

3
√

2

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 4, 10 è 2
√

39 ðàâåí

1 120o 2 arccos 0, 25 3 180o − arccos 0, 25
4 arccos 0, 4 5 60o

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííî-
ãî âêëàäà Âàäèìà Âàñèëüåâè÷à â áàíêå çà âòîðîé ãîä õðàíåíèÿ
óâåëè÷èëàñü íà 2500 ðóá, à çà ÷åòâåðòûé ãîä - íà 3600 ðóá. Íà
ñêîëüêî ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðà çà ïÿòûé ãîä?

1 6860 2 5400 3 7680 4 8533,(3) 5 4320

7 Çíà÷åíèå x3 − 6x ïðè x = 3
√

2 + 3
√

4 ðàâíî

1 3 2 12 3 1 4 2 5 6

8 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = (6− cos2 x− 4 sinx)−1 ðàâíî

1 0,1 2 0,5 3 1 4 2 5 íåò íàèìåíüøåãî çíà÷åíèÿ

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 4)(7− x) +

√
log2 (x+ 2)(x− 4) ðàâíà

1 15 2 11 3 10 4 14 5 12

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 25−10x è y = (0, 1)x−4
ðàâíî

1 2 2 2, 5 3 lg 2, 5 4 1 5 lg 6, 25

11 Ïðîèçâåäåíèå lg 5 · log5 2 · log4 3 · log9 100 ðàâíî

1 1 2 2 3 4 4 0, 5 5 0, 25

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

1 [−3; +∞) 2 {−6} 3 [−3; +∞)
⋃
{−6}

4 [−6;−3] 5 (−∞;−3]

13
Ñóììà êîðíåé óðàâíåíèÿ

cosπx√
2 + x− x2

= −
√

3

2
√

2 + x− x2
ðàâíà

1 ∞ 2 0 3

7

6
4 1 5 −5

3

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = log(x2+3) 0, (3)

1 (−∞; 0)
⋃

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

⋃
(0; +∞)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 60% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 25%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 16% 2 25% 3 20% 4 15% 5 8%

16 Åñëè tg
α

2
=
π

4
, òî óãîë α îêàí÷èâàåòñÿ â

1 II ÷åòâåðòè 2 I ÷åòâåðòè 3 IV ÷åòâåðòè
4 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 5 III ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 4x, 3, 5·10x, 10·25x ÿâ-
ëÿþòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåñ-
ñèè, ðàâíà

1 lg−1 0, 4 2 log0,4 5 3 lg−1 2, 5

4 òàêèõ x íåò 5 log0,4 2

18 Íàèìåíüøåå çíà÷åíèå âåëè÷èíû y − x ïðè óñëîâèè x2 + y2 ≤
6y − 4x− 5 ðàâíî

1 1 2 4 3 3 4 5 5 2

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (x− sin 6)(x+ e)(x− 3π) ·
(x+ 4)(10− x) ≥ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 −1 2 11 3 −2 4 9 5 23

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2+
xy ≤ 2x2 è x2 − 8x+ 15 ≤ 0 , ðàâíà

1 24 2 25 3 3,5 4 12 5 20

21 Óðàâíåíèå cosx+ 15 = 3|x|+ 2a · 3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 4 2 íè ïðè êàêèõ a 3 5 4 2 5 3

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 1, 5x2 + x+ 0, 5

1 2 2 áîëüøå 3 3 0 4 1 5 3

23 ×èñëà a = log5 11, b = 1, 5 è c = log2 3 óäîâëåòâîðÿþò ñîîòíîøå-
íèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 sin(x− α) +

4 cos(x− α) íà îòðåçêå x ∈ [
π

6
;
2

3
π] ïðè α = arctg

4

3

1 [
1

2
;

√
3

2
] 2 [−7

2
;
7
√

3

2
] 3 [−7; 7] 4 [

5

2
;
5
√

3

2
] 5 [

5

2
; 5]

25 Óðàâíåíèå |2x+a−3| = |x−7a−6| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 9, ïðè a ðàâíîì

1 5 2 4 3 2 4 −3 5 1

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log2 12

log2 x = 4x + 32 ðàâíà

1 3 2 5 3 16 4 2 5 25

27 Óêàçàòü âñå a, ïðè êîòîðûõ ìåíüøèé êîðåíü óðàâíåíèÿ
x2 − (2a− 4)x+ a2 − 3a− 2 = 0 áîëüøå 2.

1 5 < a ≤ 6 2 a > 2 3 òàêèõ a íåò 4 a < 4 5 a >
1

4

28
Ñèñòåìà óðàâíåíèé

{
sin(x+ y) = 0
x2 + y2 = a2 èìååò ìåíüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (0;π) 2 (
π√
2
; +∞) 3 òàêèõ a íåò

4 (0;
π√
2
) 5 (

π

2
;
√

2π)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog7 5 = 25 · 8logx 7 ðàâíî

1 log5 7 2 36 3 25 4 16 5 49

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòî-
ðûõ óðàâíåíèå (x − a)2 = 144 cos(arccosx) èìååò åäèíñòâåííûé
êîðåíü, ðàâíà

1 17 2 13 3 29 4 25 5 21
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 8, 9 è 12, ðàâíà

1 12 2 18 3 15 4 13 5 9

2 Êîðåíü óðàâíåíèÿ 5(−2x) = 2 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 6)(5− x) < |x+ 6, 3|+ |x− 5, 7| − 12 + 2

√
6

1 1 2 −6 3 −3 4 2 5 −2

4 Áåñêîíå÷íîå ïðîèçâåäåíèå 3
√

2 · 6
√

2 · 12
√

2 · 24
√

2 · ... ðàâíî
1

3
√

4 2
4
√

32 3
3
√

2 4

√
8 5

4
√

8

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 4, 10 è 2
√

34 ðàâåí

1 60o 2 180o − arccos 0, 25 3 arccos 0, 4
4 120o 5 arccos 0, 25

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Ìàðüè Èâàíîâíû â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 1600 ðóá, à çà ÷åòâåðòûé ãîä - íà 3600 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðêè çà ïÿòûé ãîä?

1 4320 2 5400 3 6860 4 8533,(3) 5 7680

7 Çíà÷åíèå x3 + 9x ïðè x = 3
√

9− 3
√

3 ðàâíî

1 1 2 2 3 6 4 12 5 3

8 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = (6− sin2 x− 4 cosx)−1 ðàâíî

1 íåò íàèìåíüøåãî çíà÷åíèÿ 2 0,5 3 0,1 4 2 5 1

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 2)(5− x) +

√
log2 (x+ 1)(x− 2) ðàâíà

1 14 2 15 3 12 4 10 5 11

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 10x − 5 è y = 2− (0, 1)x

ðàâíî

1 2 2 1 3 lg 2, 5 4 2, 5 5 lg 6, 25

11 Ïðîèçâåäåíèå lg 7 · log9 10 · log√2 tg π
6
· log7 2 ðàâíî

1 0, 5 2 −0, 5 3 −2 4 −0, 25 5 1

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

1 {−2} 2 (−∞;−4]
⋃
{−2} 3 (−∞;−4]

4 [−4;−2] 5 (−∞;−2]

13
Ñóììà êîðíåé óðàâíåíèÿ

cosπx√
2− x− x2

=

√
3

2
√

2− x− x2
ðàâíà

1 ∞ 2 −11

6
3 −5

3
4 0 5 1

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = − log(x2+3) 0, (3)

1 (0; 1] 2 (−∞; 0)
⋃

[1; +∞) 3 (−∞; 1]
4 (0; +∞) 5 (−∞;−1]

⋃
(0; +∞)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 63% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 25%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 15% 2 20% 3 16% 4 25% 5 21%

16 Åñëè ctg
α

2
= −π

3
, òî óãîë α îêàí÷èâàåòñÿ â

1 II ÷åòâåðòè 2 I ÷åòâåðòè 3 III ÷åòâåðòè
4 IV ÷åòâåðòè 5 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 9x, 2 · 6x, 3 · 4x ÿâëÿ-
þòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåññèè,
ðàâíà

1 0 2 log1,5 4, 5 3 log0,(6) 3 4 òàêèõ x íåò 5 log1,5 3

18 Íàèáîëüøåå çíà÷åíèå âåëè÷èíû x + y ïðè óñëîâèè x2 + y2 ≤
2x+ 2y ðàâíî

1 3 2 4 3 5 4 1 5 2

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (sin 6− x)(x+ e)(x− π) ·
(x+ 4)(10− x) ≥ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 −1 2 −2 3 23 4 9 5 11

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≥ 2x2 è y2 − 8y + 15 ≤ 0 , ðàâíà

1 24 2 20 3 12 4 3,5 5 25

21 Óðàâíåíèå 2a · 3|x| = 31 + cosx + |x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 2 2 4 3 5 4 3 5 íè ïðè êàêèõ a

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 3, 5x2 + 5x− 1, 5

1 áîëüøå 3 2 3 3 0 4 2 5 1

23 ×èñëà a = log2 3, b = log36 196 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíî-
øåíèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 cos(x− α) −
4 sin(x− α) íà îòðåçêå x ∈ [−π

3
;
π

6
] ïðè α = arctg

4

3

1 [
5

2
;
5
√

3

2
] 2 [

5

2
; 5] 3 [

1

2
;

√
3

2
] 4 [−7

2
;
7
√

3

2
] 5 [−7; 7]

25 Óðàâíåíèå |2x + a| = |x − 4a + 3| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 3, ïðè a ðàâíîì

1 −1 2 5 3 1 4 4 5 2

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log4 20

log4 x = 16x + 64 ðàâíà

1 2 2 16 3 3 4 5 5 25

27 Óêàçàòü âñå a, ïðè êîòîðûõ ìåíüøèé êîðåíü óðàâíåíèÿ
x2 − 2(a− 1)x+ a2 + 2a = 0 áîëüøå 1.

1 òàêèõ a íåò 2 a < 4 3 a > 2 4 5 < a < 6 5 a >
1

4

28
Ñèñòåìà óðàâíåíèé

{
sin(x− y) = 0
x2 + y2 = a2 èìååò áîëüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (
π

2
;
√

2π) 2 (0;
π√
2
) 3 (0;π)

4 òàêèõ a íåò 5 (
π√
2
; +∞)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog4 7 = 49 · 8logx 4 ðàâíî

1 49 2 log7 4 3 25 4 36 5 16

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 100 sin(arcsin x) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 13 2 21 3 25 4 17 5 29
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 8, 11 è 14, ðàâíà

1 12 2 8 3 15 4 18 5 13

2 Êîðåíü óðàâíåíèÿ 7(−2x) = 4 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 7)(4− x) < |x+ 7, 9|+ |x− 5, 1|+ 3

√
2− 13

1 −2 2 1 3 −6 4 2 5 −3

4 Áåñêîíå÷íîå ïðîèçâåäåíèå
√

2 · 6
√

2 · 18
√

2 · 54
√

2 · ... ðàâíî
1

4
√

8 2
3
√

16 3

√
8 4

4
√

32 5
32
√

16

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 6, 8 è 2
√

22 ðàâåí

1 180o − arccos 0, 25 2 120o 3 60o

4 arccos 0, 4 5 arccos 0, 125

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Ïåòðà Èâàíîâè÷à â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 2500 ðóá, à çà ÷åòâåðòûé ãîä - íà 4900 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðà çà ïÿòûé ãîä?

1 6860 2 4320 3 8533,(3) 4 7680 5 5400

7 Çíà÷åíèå x3 − 9x ïðè x = 3
√

3 + 3
√

9 ðàâíî

1 3 2 12 3 1 4 6 5 2

8 Íàèáîëüøåå çíà÷åíèå ôóíêöèè y = (cos2 x− 4 cosx+ 5)−1 ðàâíî

1 0,5 2 íåò íàèáîëüøåãî çíà÷åíèÿ 3 2 4 1 5 0,1

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 3)(6− x) +

√
log2 (x2 − 4) ðàâíà

1 11 2 14 3 10 4 15 5 12

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 25−10x è y = (0, 1)x−4
ðàâíî

1 lg 6, 25 2 1 3 2, 5 4 2 5 lg 2, 5

11 Ïðîèçâåäåíèå lg 5 · log5 2 · log4 3 · log9 100 ðàâíî

1 0, 5 2 2 3 4 4 0, 25 5 1

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

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

⋃
{−6}

13
Ñóììà êîðíåé óðàâíåíèÿ

sin πx√
2− x− x2

=

√
3

2
√

2− x− x2
ðàâíà

1 0 2 ∞ 3 −2 4 −5

3
5 −11

6

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = − log
(x2+

1

3
)

3

1 (0; +∞) 2 (−∞; 0)
⋃

[1; +∞) 3 (−∞;−1]
⋃

(0; +∞)
4 (−∞;−1] 5 (0; 1]

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 69% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 8%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 6% 2 16% 3 8% 4 20% 5 25%

16 Åñëè tg
α

2
= −π

4
, òî óãîë α îêàí÷èâàåòñÿ â

1 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 2 III ÷åòâåðòè
3 I ÷åòâåðòè 4 IV ÷åòâåðòè 5 II ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 4x, 3, 5·10x, 10·25x ÿâ-
ëÿþòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåñ-
ñèè, ðàâíà

1 òàêèõ x íåò 2 log0,4 5 3 log0,4 2

4 lg−1 0, 4 5 lg−1 2, 5

18 Íàèìåíüøåå çíà÷åíèå âåëè÷èíû x + y ïðè óñëîâèè x2 + y2 ≤
4x+ 6y − 11 ðàâíî

1 4 2 5 3 2 4 1 5 3

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (x− tg 46o)(x+ e)(x− 2π) ·
(x+ 4)(10− x) ≤ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 23 2 11 3 9 4 −1 5 −2

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≥ 6x2 è y2 − 4y + 3 ≤ 0 , ðàâíà

1 12 2 3,(3) 3 20 4 25 5 24

21 Óðàâíåíèå cos 3x+24 = 5|x|+5a ·3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 2 2 5 3 íè ïðè êàêèõ a 4 3 5 4

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 4, 5x2 + 7x− 2, 5

1 3 2 1 3 0 4 2 5 áîëüøå 3

23 ×èñëà a = log4 9, b = log6 14 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíîøå-
íèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 4 sin(x+ α) −
3 cos(x+ α) íà îòðåçêå x ∈ [

π

6
;
2

3
π] ïðè α = arctg 0, 75

1 [−7; 7] 2 [
5

2
; 5] 3 [

5

2
;
5
√

3

2
] 4 [

1

2
;

√
3

2
] 5 [−7

2
;
7
√

3

2
]

25 Óðàâíåíèå |2x+a−1| = |x−4a+7| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = −7, ïðè a ðàâíîì

1 5 2 2 3 1 4 4 5 −1

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log5 30

log5 x = 25x + 125 ðàâíà

1 3 2 5 3 16 4 25 5 2

27 Óêàçàòü âñå a, ïðè êîòîðûõ áîëüøèé êîðåíü óðàâíåíèÿ
x2 − (2a− 4)x+ a2 − 3a− 4 = 0 ìåíüøå 4.

1 a < 4 2 a > 2 3 5 < a < 6 4 òàêèõ a íåò 5 a >
1

4

28
Ñèñòåìà óðàâíåíèé

{
sin(x+ y) = 0
x2 + y2 = a2 èìååò ìåíüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (
π√
2
; +∞) 2 òàêèõ a íåò 3 (0; π)

4 (0;
π√
2
) 5 (

π

2
;
√

2π)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog7 6 = 36 · 9logx 7 ðàâíî

1 25 2 49 3 16 4 36 5 log6 7

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 64 cos(arccosx) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 21 2 13 3 25 4 17 5 29
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 8, 11 è 14, ðàâíà

1 18 2 15 3 8 4 13 5 12

2 Êîðåíü óðàâíåíèÿ 7(−2x) = 4 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 7)(4− x) < |x+ 7, 9|+ |x− 5, 1|+ 3

√
2− 13

1 −2 2 −6 3 1 4 −3 5 2

4 Áåñêîíå÷íîå ïðîèçâåäåíèå
√

2 · 6
√

2 · 18
√

2 · 54
√

2 · ... ðàâíî
1

4
√

8 2
4
√

32 3

√
8 4

32
√

16 5
3
√

16

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 6, 8 è 2
√

22 ðàâåí

1 60o 2 180o − arccos 0, 25 3 arccos 0, 125
4 arccos 0, 4 5 120o

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííî-
ãî âêëàäà Âàäèìà Âàñèëüåâè÷à â áàíêå çà âòîðîé ãîä õðàíåíèÿ
óâåëè÷èëàñü íà 2500 ðóá, à çà ÷åòâåðòûé ãîä - íà 3600 ðóá. Íà
ñêîëüêî ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðà çà ïÿòûé ãîä?

1 7680 2 6860 3 8533,(3) 4 5400 5 4320

7 Çíà÷åíèå x3 − 6x ïðè x = 3
√

2 + 3
√

4 ðàâíî

1 6 2 12 3 1 4 2 5 3

8 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = (6− cos2 x− 4 sinx)−1 ðàâíî

1 0,5 2 íåò íàèìåíüøåãî çíà÷åíèÿ 3 1 4 2 5 0,1

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 2)(5− x) +

√
log2 (x+ 1)(x− 2) ðàâíà

1 10 2 12 3 11 4 15 5 14

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 25−10x è y = (0, 1)x−4
ðàâíî

1 2 2 2, 5 3 lg 2, 5 4 1 5 lg 6, 25

11 Ïðîèçâåäåíèå lg 7 · log9 10 · log√2 tg π
6
· log7 2 ðàâíî

1 −0, 5 2 −2 3 1 4 −0, 25 5 0, 5

12 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]

4 [−6;−3] 5 [−3; +∞)

13
Ñóììà êîðíåé óðàâíåíèÿ

sin πx√
2 + x− x2

=
1

2
√

2 + x− x2
ðàâíà

1 −11

6
2 1 3 ∞ 4 −5

3
5 0

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = log
(x2+

1

3
)

3

1 (−∞;−1] 2 (0; +∞) 3 (−∞; 0)
⋃

[1; +∞)
4 [−1; 0) 5 (−∞;−1]

⋃
(0; +∞)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 63% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 25%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 21% 2 16% 3 15% 4 25% 5 20%

16 Åñëè ctg
α

2
=
π

3
, òî óãîë α îêàí÷èâàåòñÿ â

1 IV ÷åòâåðòè 2 I ÷åòâåðòè 3 II ÷åòâåðòè
4 III ÷åòâåðòè 5 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 9x, 2 · 6x, 3 · 4x ÿâëÿ-
þòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåññèè,
ðàâíà

1 0 2 òàêèõ x íåò 3 log0,(6) 3 4 log1,5 4, 5 5 log1,5 3

18 Íàèáîëüøåå çíà÷åíèå âåëè÷èíû y − x ïðè óñëîâèè x2 + y2 ≤
2x+ 4y + 3 ðàâíî

1 3 2 1 3 4 4 5 5 2

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (x− sin 6)(x+ e)(x− 3π) ·
(x+ 4)(10− x) ≥ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 9 2 11 3 23 4 −2 5 −1

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≥ 2x2 è y2 − 8y + 15 ≤ 0 , ðàâíà

1 20 2 25 3 24 4 3,5 5 12

21 Óðàâíåíèå 3a · 2|x| = 28− cosx+ 3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 5 2 íè ïðè êàêèõ a 3 4 4 3 5 2

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 1, 5x2 + x+ 0, 5

1 áîëüøå 3 2 3 3 2 4 1 5 0

23 ×èñëà a = log4 9, b = log6 14 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíîøå-
íèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 4 sin(x+ α) −
3 cos(x+ α) íà îòðåçêå x ∈ [

π

6
;
2

3
π] ïðè α = arctg 0, 75

1 [−7; 7] 2 [
5

2
;
5
√

3

2
] 3 [

5

2
; 5] 4 [−7

2
;
7
√

3

2
] 5 [

1

2
;

√
3

2
]

25 Óðàâíåíèå |2x+a−3| = |x−7a−6| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 9, ïðè a ðàâíîì

1 1 2 −3 3 4 4 2 5 5

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log5 30

log5 x = 25x + 125 ðàâíà

1 3 2 25 3 2 4 16 5 5

27 Óêàçàòü âñå a, ïðè êîòîðûõ ìåíüøèé êîðåíü óðàâíåíèÿ
x2 − 2(a− 1)x+ a2 + 2a = 0 áîëüøå 1.

1 a < 4 2 a >
1

4
3 a > 2 4 òàêèõ a íåò 5 5 < a < 6

28
Ñèñòåìà óðàâíåíèé

{
sin(x+ y) = 0
x2 + y2 = a2 èìååò ìåíüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (0;
π√
2
) 2 òàêèõ a íåò 3 (

π√
2
; +∞)

4 (
π

2
;
√

2π) 5 (0;π)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog4 7 = 49 · 8logx 4 ðàâíî

1 25 2 log7 4 3 16 4 49 5 36

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 64 cos(arccosx) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 29 2 25 3 13 4 17 5 21
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 6, 13 è 14, ðàâíà

1 18 2 13 3 12 4 15 5 8

2 Êîðåíü óðàâíåíèÿ 3(−2x) = 7 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 6)(5− x) < |x+ 6, 3|+ |x− 5, 7| − 12 + 2

√
6

1 −3 2 1 3 2 4 −6 5 −2

4 Áåñêîíå÷íîå ïðîèçâåäåíèå 3
√

2 · 6
√

2 · 12
√

2 · 24
√

2 · ... ðàâíî
1

3
√

2 2

√
8 3

4
√

32 4
3
√

4 5
4
√

8

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 4, 10 è 2
√

34 ðàâåí

1 arccos 0, 4 2 arccos 0, 25 3 60o

4 120o 5 180o − arccos 0, 25

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Ïåòðà Èâàíîâè÷à â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 2500 ðóá, à çà ÷åòâåðòûé ãîä - íà 4900 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðà çà ïÿòûé ãîä?

1 8533,(3) 2 5400 3 4320 4 7680 5 6860

7 Çíà÷åíèå x3 + 6x ïðè x = 3
√

4− 3
√

2 ðàâíî

1 1 2 12 3 6 4 3 5 2

8 Íàèáîëüøåå çíà÷åíèå ôóíêöèè y = (cos2 x− 4 cosx+ 5)−1 ðàâíî

1 1 2 2 3 íåò íàèáîëüøåãî çíà÷åíèÿ 4 0,1 5 0,5

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 3)(6− x) +

√
log2 (x+ 1)(x− 3) ðàâíà

1 14 2 11 3 12 4 10 5 15

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 10x − 5 è y = 2− (0, 1)x

ðàâíî

1 2, 5 2 2 3 1 4 lg 6, 25 5 lg 2, 5

11 Ïðîèçâåäåíèå lg 5 · log5 2 · log4 3 · log9 100 ðàâíî

1 4 2 1 3 2 4 0, 5 5 0, 25

12 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;−2] 3 {−2}

4 (−∞;−2] 5 (−∞;−4]

13
Ñóììà êîðíåé óðàâíåíèÿ

cosπx√
2− x− x2

=

√
3

2
√

2− x− x2
ðàâíà

1 0 2 −11

6
3 1 4 −5

3
5 ∞

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = − log(x2+3) 0, (3)

1 (−∞;−1]
⋃

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

⋃
[1; +∞)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 68% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 15%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 8% 2 15% 3 20% 4 25% 5 12%

16 Åñëè tg
α

2
= −π

4
, òî óãîë α îêàí÷èâàåòñÿ â

1 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 2 I ÷åòâåðòè
3 II ÷åòâåðòè 4 IV ÷åòâåðòè 5 III ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 4x, 3, 5·10x, 10·25x ÿâ-
ëÿþòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåñ-
ñèè, ðàâíà

1 lg−1 0, 4 2 log0,4 2 3 lg−1 2, 5

4 òàêèõ x íåò 5 log0,4 5

18 Íàèìåíüøåå çíà÷åíèå âåëè÷èíû y − x ïðè óñëîâèè x2 + y2 ≤
6y − 4x− 5 ðàâíî

1 5 2 4 3 3 4 1 5 2

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (sin 6− x)(x+ e)(x− π) ·
(x+ 4)(10− x) ≥ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 23 2 −2 3 11 4 −1 5 9

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≤ 6x2 è x2 − 4x+ 3 ≤ 0 , ðàâíà

1 24 2 3,5 3 12 4 25 5 20

21 Óðàâíåíèå cos 3x+24 = 5|x|+5a ·3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 íè ïðè êàêèõ a 2 4 3 5 4 3 5 2

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 3, 5x2 + 5x− 1, 5

1 áîëüøå 3 2 2 3 0 4 1 5 3

23 ×èñëà a = log5 11, b = 1, 5 è c = log2 3 óäîâëåòâîðÿþò ñîîòíîøå-
íèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 cos(x+ α) +

4 sin(x+ α) íà îòðåçêå x ∈ [−π
3
;
π

6
] ïðè α = arctg

4

3

1 [
1

2
;

√
3

2
] 2 [

5

2
; 5] 3 [

5

2
;
5
√

3

2
] 4 [−7; 7] 5 [−7

2
;
7
√

3

2
]

25 Óðàâíåíèå |2x + a| = |x − 4a + 3| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 3, ïðè a ðàâíîì

1 1 2 2 3 −1 4 5 5 4

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log3 9

log3 x = 9x + 9 ðàâíà

1 25 2 16 3 5 4 3 5 2

27 Óêàçàòü âñå a, ïðè êîòîðûõ áîëüøèé êîðåíü óðàâíåíèÿ
x2 − 2(a− 2)x+ a2 − 3a = 0 ìåíüøå 2.

1 5 < a < 6 2 a >
1

4
3 òàêèõ a íåò 4 a < 3 5 a > 2

28
Ñèñòåìà óðàâíåíèé

{
sin(x− y) = 0
x2 + y2 = a2 èìååò áîëüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 òàêèõ a íåò 2 (0;π) 3 (
π√
2
; +∞)

4 (
π

2
;
√

2π) 5 (0;
π√
2
)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog6 8 = 64 · 7logx 6 ðàâíî

1 log8 6 2 16 3 36 4 49 5 25

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòî-
ðûõ óðàâíåíèå (x − a)2 = 144 cos(arccosx) èìååò åäèíñòâåííûé
êîðåíü, ðàâíà

1 21 2 13 3 29 4 17 5 25
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 8, 9 è 12, ðàâíà

1 15 2 9 3 13 4 18 5 12

2 Êîðåíü óðàâíåíèÿ 5(−2x) = 2 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 7)(4− x) < |x+ 7, 9|+ |x− 5, 1|+ 3

√
2− 13

1 2 2 −2 3 1 4 −6 5 −3

4 Áåñêîíå÷íîå ïðîèçâåäåíèå
√

2 · 6
√

2 · 18
√

2 · 54
√

2 · ... ðàâíî
1

32
√

16 2
4
√

8 3

√
8 4

4
√

32 5
3
√

16

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 4, 10 è 2
√

39 ðàâåí

1 60o 2 arccos 0, 4 3 arccos 0, 25
4 180o − arccos 0, 25 5 120o

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Ìàðüè Èâàíîâíû â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 1600 ðóá, à çà ÷åòâåðòûé ãîä - íà 3600 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðêè çà ïÿòûé ãîä?

1 6860 2 5400 3 8533,(3) 4 4320 5 7680

7 Çíà÷åíèå x3 − 9x ïðè x = 3
√

3 + 3
√

9 ðàâíî

1 3 2 6 3 1 4 12 5 2

8 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = (6− sin2 x− 4 cosx)−1 ðàâíî

1 0,1 2 íåò íàèìåíüøåãî çíà÷åíèÿ 3 2 4 1 5 0,5

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 4)(7− x) +

√
log2 (x+ 2)(x− 4) ðàâíà

1 12 2 10 3 15 4 14 5 11

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 25−10x è y = (0, 1)x−4
ðàâíî

1 lg 2, 5 2 lg 6, 25 3 2, 5 4 1 5 2

11 Ïðîèçâåäåíèå lg 5 · log5 2 · log4 3 · log9 100 ðàâíî

1 0, 5 2 2 3 4 4 1 5 0, 25

12 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 {−6}

4 (−∞;−3] 5 [−3; +∞)

13
Ñóììà êîðíåé óðàâíåíèÿ

cosπx√
2 + x− x2

= −
√

3

2
√

2 + x− x2
ðàâíà

1 ∞ 2

7

6
3 0 4 −5

3
5 1

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = − log
(x2+

1

3
)

3

1 (−∞;−1] 2 (0; +∞) 3 (−∞;−1]
⋃

(0; +∞)
4 (−∞; 0)

⋃
[1; +∞) 5 (0; 1]

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 69% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 8%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 20% 2 16% 3 25% 4 6% 5 8%

16 Åñëè ctg
α

2
= −π

3
, òî óãîë α îêàí÷èâàåòñÿ â

1 I ÷åòâåðòè 2 III ÷åòâåðòè 3 IV ÷åòâåðòè
4 II ÷åòâåðòè 5 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 9x, 2 · 6x, 3 · 4x ÿâëÿ-
þòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåññèè,
ðàâíà

1 log1,5 3 2 log1,5 4, 5 3 log0,(6) 3 4 òàêèõ x íåò 5 0

18 Íàèìåíüøåå çíà÷åíèå âåëè÷èíû x + y ïðè óñëîâèè x2 + y2 ≤
4x+ 6y − 11 ðàâíî

1 5 2 4 3 1 4 3 5 2

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (x− tg 46o)(x+ e)(x− 2π) ·
(x+ 4)(10− x) ≤ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 −1 2 23 3 −2 4 9 5 11

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2+
xy ≤ 2x2 è x2 − 8x+ 15 ≤ 0 , ðàâíà

1 12 2 20 3 3,5 4 24 5 25

21 Óðàâíåíèå cosx+ 15 = 3|x|+ 2a · 3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 4 2 3 3 2 4 íè ïðè êàêèõ a 5 5

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 4, 5x2 + 7x− 2, 5

1 3 2 áîëüøå 3 3 2 4 0 5 1

23 ×èñëà a = log25 121, b = 1, 5 è c = log4 9 óäîâëåòâîðÿþò ñîîòíî-
øåíèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 cos(x− α) −
4 sin(x− α) íà îòðåçêå x ∈ [−π

3
;
π

6
] ïðè α = arctg

4

3

1 [−7; 7] 2 [
5

2
;
5
√

3

2
] 3 [

1

2
;

√
3

2
] 4 [

5

2
; 5] 5 [−7

2
;
7
√

3

2
]

25 Óðàâíåíèå |2x+a−1| = |x−4a+7| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = −7, ïðè a ðàâíîì

1 2 2 1 3 5 4 4 5 −1

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log4 20

log4 x = 16x + 64 ðàâíà

1 3 2 5 3 25 4 16 5 2

27 Óêàçàòü âñå a, ïðè êîòîðûõ áîëüøèé êîðåíü óðàâíåíèÿ
x2 − (2a− 4)x+ a2 − 3a− 4 = 0 ìåíüøå 4.

1 a > 2 2 a < 4 3 òàêèõ a íåò 4 a >
1

4
5 5 < a < 6

28
Ñèñòåìà óðàâíåíèé

{
sin(x+ y) = 0
x2 + y2 = a2 èìååò ìåíüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (0; π) 2 òàêèõ a íåò 3 (0;
π√
2
)

4 (
π√
2
; +∞) 5 (

π

2
;
√

2π)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog7 5 = 25 · 8logx 7 ðàâíî

1 36 2 16 3 log5 7 4 25 5 49

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 100 sin(arcsin x) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 25 2 21 3 17 4 13 5 29
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 4, 6 è 7, ðàâíà

1 18 2 12 3 8 4 15 5 13

2 Êîðåíü óðàâíåíèÿ 6(−2x) = 3 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 6)(5− x) < |x+ 6, 3|+ |x− 5, 7| − 12 + 2

√
6

1 2 2 −2 3 −3 4 1 5 −6

4 Áåñêîíå÷íîå ïðîèçâåäåíèå 3
√

2 · 6
√

2 · 12
√

2 · 24
√

2 · ... ðàâíî
1

3
√

4 2
4
√

32 3
3
√

2 4
4
√

8 5

√
8

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 6, 8 è 2
√

37 ðàâåí

1 120o 2 180o − arccos 0, 25 3 arccos 0, 4
4 60o 5 arccos 0, 25

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Àëëû Åãîðîâíû â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 3600 ðóá, à çà ÷åòâåðòûé ãîä - íà 6400 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðêè çà ïÿòûé ãîä?

1 6860 2 7680 3 8533,(3) 4 5400 5 4320

7 Çíà÷åíèå x3 + 9x ïðè x = 3
√

9− 3
√

3 ðàâíî

1 1 2 2 3 6 4 3 5 12

8 Íàèáîëüøåå çíà÷åíèå ôóíêöèè y = (sin2 x− 4 sinx+ 5)−1 ðàâíî

1 2 2 1 3 0,5 4 íåò íàèáîëüøåãî çíà÷åíèÿ 5 0,1

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 3)(6− x) +

√
log2 (x2 − 4) ðàâíà

1 12 2 15 3 10 4 14 5 11

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 10x − 5 è y = 2− (0, 1)x

ðàâíî

1 lg 2, 5 2 2 3 lg 6, 25 4 1 5 2, 5

11 Ïðîèçâåäåíèå lg 7 · log9 10 · log√2 tg π
6
· log7 2 ðàâíî

1 1 2 −0, 5 3 0, 5 4 −2 5 −0, 25

12 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]
⋃
{−2} 3 (−∞;−4]

4 (−∞;−2] 5 {−2}

13
Ñóììà êîðíåé óðàâíåíèÿ

sin πx√
2− x− x2

=

√
3

2
√

2− x− x2
ðàâíà

1 ∞ 2 −2 3 0 4 −5

3
5 −11

6

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = log(x2+3) 0, (3)

1 (0; +∞) 2 [−1; 0) 3 (−∞;−1]
⋃

(0; +∞)
4 (−∞;−1] 5 (−∞; 0)

⋃
[1; +∞)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 60% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 25%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 20% 2 25% 3 8% 4 16% 5 15%

16 Åñëè tg
α

2
=
π

4
, òî óãîë α îêàí÷èâàåòñÿ â

1 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 2 IV ÷åòâåðòè
3 I ÷åòâåðòè 4 III ÷åòâåðòè 5 II ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 4x, 3, 5·10x, 10·25x ÿâ-
ëÿþòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåñ-
ñèè, ðàâíà

1 òàêèõ x íåò 2 log0,4 5 3 lg−1 2, 5

4 log0,4 2 5 lg−1 0, 4

18 Íàèáîëüøåå çíà÷åíèå âåëè÷èíû x + y ïðè óñëîâèè x2 + y2 ≤
2x+ 2y ðàâíî

1 5 2 3 3 4 4 1 5 2

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (cos 6 + x)(x+ e)(x− 3π) ·
(x+ 4)(x− 10) ≤ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 −2 2 −1 3 11 4 23 5 9

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≥ 6x2 è y2 − 4y + 3 ≤ 0 , ðàâíà

1 24 2 12 3 25 4 3,(3) 5 20

21 Óðàâíåíèå 2a · 3|x| = 31 + cosx + |x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 3 2 2 3 4 4 5 5 íè ïðè êàêèõ a

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 2, 5x2 + 3x− 0, 5

1 1 2 3 3 2 4 áîëüøå 3 5 0

23 ×èñëà a = log2 3, b = log36 196 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíî-
øåíèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 sin(x− α) +

4 cos(x− α) íà îòðåçêå x ∈ [
π

6
;
2

3
π] ïðè α = arctg

4

3

1 [
5

2
; 5] 2 [

5

2
;
5
√

3

2
] 3 [

1

2
;

√
3

2
] 4 [−7; 7] 5 [−7

2
;
7
√

3

2
]

25 Óðàâíåíèå |2x+a−2| = |x−2a−5| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 1, ïðè a ðàâíîì

1 −1 2 1 3 4 4 2 5 5

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log2 12

log2 x = 4x + 32 ðàâíà

1 16 2 2 3 3 4 25 5 5

27 Óêàçàòü âñå a, ïðè êîòîðûõ ìåíüøèé êîðåíü óðàâíåíèÿ
x2 − (2a− 4)x+ a2 − 3a− 2 = 0 áîëüøå 2.

1 a > 2 2 òàêèõ a íåò 3 5 < a ≤ 6 4 a < 4 5 a >
1

4

28
Ñèñòåìà óðàâíåíèé

{
sin(x− y) = 0
x2 + y2 = a2 èìååò áîëüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 òàêèõ a íåò 2 (
π√
2
; +∞) 3 (0;

π√
2
)

4 (
π

2
;
√

2π) 5 (0;π)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog7 6 = 36 · 9logx 7 ðàâíî

1 36 2 16 3 25 4 log6 7 5 49

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 196 sin(arcsin x) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 29 2 17 3 21 4 13 5 25
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 6, 13 è 14, ðàâíà

1 18 2 13 3 12 4 15 5 8

2 Êîðåíü óðàâíåíèÿ 7(−2x) = 4 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 7)(4− x) < |x+ 7, 9|+ |x− 5, 1|+ 3

√
2− 13

1 1 2 −2 3 −3 4 −6 5 2

4 Áåñêîíå÷íîå ïðîèçâåäåíèå 3
√

2 · 6
√

2 · 12
√

2 · 24
√

2 · ... ðàâíî
1

4
√

32 2
4
√

8 3
3
√

4 4
3
√

2 5

√
8

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 6, 8 è 2
√

37 ðàâåí

1 arccos 0, 25 2 60o 3 180o − arccos 0, 25
4 120o 5 arccos 0, 4

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Ïåòðà Èâàíîâè÷à â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 2500 ðóá, à çà ÷åòâåðòûé ãîä - íà 4900 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðà çà ïÿòûé ãîä?

1 5400 2 7680 3 4320 4 6860 5 8533,(3)

7 Çíà÷åíèå x3 − 9x ïðè x = 3
√

3 + 3
√

9 ðàâíî

1 6 2 1 3 3 4 2 5 12

8 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = (6− cos2 x− 4 sinx)−1 ðàâíî

1 0,5 2 2 3 0,1 4 1 5 íåò íàèìåíüøåãî çíà÷åíèÿ

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 3)(6− x) +

√
log2 (x+ 1)(x− 3) ðàâíà

1 14 2 10 3 11 4 15 5 12

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 25−10x è y = (0, 1)x−4
ðàâíî

1 2, 5 2 1 3 lg 6, 25 4 lg 2, 5 5 2

11 Ïðîèçâåäåíèå lg 7 · log9 10 · log√2 tg π
6
· log7 2 ðàâíî

1 1 2 0, 5 3 −0, 25 4 −2 5 −0, 5

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

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

⋃
{−2}

13
Ñóììà êîðíåé óðàâíåíèÿ

cosπx√
2− x− x2

=

√
3

2
√

2− x− x2
ðàâíà

1 ∞ 2 −11

6
3 1 4 0 5 −5

3

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = log
(x2+

1

3
)

3

1 (−∞;−1] 2 (−∞;−1]
⋃

(0; +∞) 3 (−∞; 0)
⋃

[1; +∞)
4 (0; +∞) 5 [−1; 0)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 69% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 8%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 16% 2 25% 3 6% 4 20% 5 8%

16 Åñëè tg
α

2
=
π

4
, òî óãîë α îêàí÷èâàåòñÿ â

1 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 2 II ÷åòâåðòè
3 I ÷åòâåðòè 4 III ÷åòâåðòè 5 IV ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 9x, 2 · 6x, 3 · 4x ÿâëÿ-
þòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåññèè,
ðàâíà

1 log1,5 3 2 log1,5 4, 5 3 log0,(6) 3 4 òàêèõ x íåò 5 0

18 Íàèìåíüøåå çíà÷åíèå âåëè÷èíû x + y ïðè óñëîâèè x2 + y2 ≤
4x+ 6y − 11 ðàâíî

1 2 2 4 3 3 4 5 5 1

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (sin 6− x)(x+ e)(x− π) ·
(x+ 4)(10− x) ≥ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 23 2 −1 3 11 4 −2 5 9

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≥ 2x2 è y2 − 8y + 15 ≤ 0 , ðàâíà

1 12 2 25 3 24 4 20 5 3,5

21 Óðàâíåíèå 3a · 2|x| = 28− cosx+ 3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 íè ïðè êàêèõ a 2 2 3 3 4 4 5 5

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 2, 5x2 + 3x− 0, 5

1 áîëüøå 3 2 0 3 3 4 2 5 1

23 ×èñëà a = log4 9, b = log6 14 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíîøå-
íèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 4 sin(x+ α) −
3 cos(x+ α) íà îòðåçêå x ∈ [

π

6
;
2

3
π] ïðè α = arctg 0, 75

1 [−7

2
;
7
√

3

2
] 2 [

1

2
;

√
3

2
] 3 [

5

2
; 5] 4 [

5

2
;
5
√

3

2
] 5 [−7; 7]

25 Óðàâíåíèå |2x+a−3| = |x−7a−6| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 9, ïðè a ðàâíîì

1 −3 2 4 3 2 4 1 5 5

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log3 9

log3 x = 9x + 9 ðàâíà

1 5 2 3 3 16 4 2 5 25

27 Óêàçàòü âñå a, ïðè êîòîðûõ áîëüøèé êîðåíü óðàâíåíèÿ
x2 − (2a− 4)x+ a2 − 3a− 4 = 0 ìåíüøå 4.

1 a >
1

4
2 òàêèõ a íåò 3 a > 2 4 a < 4 5 5 < a < 6

28
Ñèñòåìà óðàâíåíèé

{
sin(x+ y) = 0
x2 + y2 = a2 èìååò ìåíüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (
π

2
;
√

2π) 2 (0;π) 3 òàêèõ a íåò

4 (0;
π√
2
) 5 (

π√
2
; +∞)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog4 7 = 49 · 8logx 4 ðàâíî

1 36 2 49 3 16 4 25 5 log7 4

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 100 sin(arcsin x) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 29 2 17 3 25 4 21 5 13
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 8, 11 è 14, ðàâíà

1 13 2 18 3 8 4 12 5 15

2 Êîðåíü óðàâíåíèÿ 6(−2x) = 3 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 6)(5− x) < |x+ 6, 3|+ |x− 5, 7| − 12 + 2

√
6

1 1 2 −3 3 −2 4 −6 5 2

4 Áåñêîíå÷íîå ïðîèçâåäåíèå
√

2 · 6
√

2 · 18
√

2 · 54
√

2 · ... ðàâíî
1

4
√

32 2

√
8 3

3
√

16 4
4
√

8 5
32
√

16

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 4, 10 è 2
√

34 ðàâåí

1 arccos 0, 25 2 60o 3 180o − arccos 0, 25
4 arccos 0, 4 5 120o

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííî-
ãî âêëàäà Âàäèìà Âàñèëüåâè÷à â áàíêå çà âòîðîé ãîä õðàíåíèÿ
óâåëè÷èëàñü íà 2500 ðóá, à çà ÷åòâåðòûé ãîä - íà 3600 ðóá. Íà
ñêîëüêî ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðà çà ïÿòûé ãîä?

1 8533,(3) 2 6860 3 7680 4 4320 5 5400

7 Çíà÷åíèå x3 − 6x ïðè x = 3
√

2 + 3
√

4 ðàâíî

1 3 2 1 3 12 4 6 5 2

8 Íàèáîëüøåå çíà÷åíèå ôóíêöèè y = (sin2 x− 4 sinx+ 5)−1 ðàâíî

1 0,1 2 íåò íàèáîëüøåãî çíà÷åíèÿ 3 2 4 0,5 5 1

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 4)(7− x) +

√
log2 (x+ 2)(x− 4) ðàâíà

1 10 2 12 3 14 4 15 5 11

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 10x − 5 è y = 2− (0, 1)x

ðàâíî

1 2, 5 2 2 3 lg 2, 5 4 1 5 lg 6, 25

11 Ïðîèçâåäåíèå lg 5 · log5 2 · log4 3 · log9 100 ðàâíî

1 2 2 0, 25 3 0, 5 4 4 5 1

12 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 (−∞;−3]

4 {−6} 5 [−6;−3]

13
Ñóììà êîðíåé óðàâíåíèÿ

sin πx√
2 + x− x2

=
1

2
√

2 + x− x2
ðàâíà

1 0 2 1 3 −5

3
4 −11

6
5 ∞

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = log(x2+3) 0, (3)

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

⋃
(0; +∞) 5 (−∞; 0)

⋃
[1; +∞)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 60% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 25%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 15% 2 25% 3 20% 4 16% 5 8%

16 Åñëè ctg
α

2
= −π

3
, òî óãîë α îêàí÷èâàåòñÿ â

1 IV ÷åòâåðòè 2 III ÷åòâåðòè 3 II ÷åòâåðòè
4 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 5 I ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 4x, 3, 5·10x, 10·25x ÿâ-
ëÿþòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåñ-
ñèè, ðàâíà

1 òàêèõ x íåò 2 lg−1 2, 5 3 log0,4 2

4 log0,4 5 5 lg−1 0, 4

18 Íàèáîëüøåå çíà÷åíèå âåëè÷èíû x + y ïðè óñëîâèè x2 + y2 ≤
2x+ 2y ðàâíî

1 4 2 3 3 1 4 5 5 2

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (x− tg 46o)(x+ e)(x− 2π) ·
(x+ 4)(10− x) ≤ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 11 2 23 3 −2 4 −1 5 9

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2+
xy ≤ 2x2 è x2 − 8x+ 15 ≤ 0 , ðàâíà

1 25 2 3,5 3 20 4 12 5 24

21 Óðàâíåíèå 2a · 3|x| = 31 + cosx + |x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 5 2 íè ïðè êàêèõ a 3 2 4 4 5 3

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 4, 5x2 + 7x− 2, 5

1 áîëüøå 3 2 1 3 3 4 0 5 2

23 ×èñëà a = log5 11, b = 1, 5 è c = log2 3 óäîâëåòâîðÿþò ñîîòíîøå-
íèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 cos(x+ α) +

4 sin(x+ α) íà îòðåçêå x ∈ [−π
3
;
π

6
] ïðè α = arctg

4

3

1 [
5

2
; 5] 2 [

5

2
;
5
√

3

2
] 3 [−7; 7] 4 [−7

2
;
7
√

3

2
] 5 [

1

2
;

√
3

2
]

25 Óðàâíåíèå |2x + a| = |x − 4a + 3| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 3, ïðè a ðàâíîì

1 −1 2 2 3 4 4 5 5 1

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log5 30

log5 x = 25x + 125 ðàâíà

1 3 2 16 3 25 4 2 5 5

27 Óêàçàòü âñå a, ïðè êîòîðûõ áîëüøèé êîðåíü óðàâíåíèÿ
x2 − 2(a− 2)x+ a2 − 3a = 0 ìåíüøå 2.

1 a > 2 2 5 < a < 6 3 a >
1

4
4 òàêèõ a íåò 5 a < 3

28
Ñèñòåìà óðàâíåíèé

{
sin(x− y) = 0
x2 + y2 = a2 èìååò áîëüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (0; π) 2 (
π√
2
; +∞) 3 (

π

2
;
√

2π)

4 òàêèõ a íåò 5 (0;
π√
2
)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog7 5 = 25 · 8logx 7 ðàâíî

1 log5 7 2 36 3 49 4 16 5 25

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòî-
ðûõ óðàâíåíèå (x − a)2 = 144 cos(arccosx) èìååò åäèíñòâåííûé
êîðåíü, ðàâíà

1 25 2 13 3 21 4 29 5 17
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 4, 6 è 7, ðàâíà

1 13 2 8 3 12 4 18 5 15

2 Êîðåíü óðàâíåíèÿ 5(−2x) = 2 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 6)(5− x) < |x+ 6, 3|+ |x− 5, 7| − 12 + 2

√
6

1 −6 2 2 3 −2 4 1 5 −3

4 Áåñêîíå÷íîå ïðîèçâåäåíèå 3
√

2 · 6
√

2 · 12
√

2 · 24
√

2 · ... ðàâíî
1

3
√

2 2

√
8 3

4
√

32 4
4
√

8 5
3
√

4

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 6, 8 è 2
√

22 ðàâåí

1 arccos 0, 125 2 60o 3 arccos 0, 4
4 180o − arccos 0, 25 5 120o

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Ìàðüè Èâàíîâíû â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 1600 ðóá, à çà ÷åòâåðòûé ãîä - íà 3600 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðêè çà ïÿòûé ãîä?

1 6860 2 7680 3 8533,(3) 4 4320 5 5400

7 Çíà÷åíèå x3 + 6x ïðè x = 3
√

4− 3
√

2 ðàâíî

1 2 2 1 3 6 4 12 5 3

8 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = (6− sin2 x− 4 cosx)−1 ðàâíî

1 íåò íàèìåíüøåãî çíà÷åíèÿ 2 1 3 0,5 4 0,1 5 2

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 2)(5− x) +

√
log2 (x+ 1)(x− 2) ðàâíà

1 12 2 11 3 15 4 10 5 14

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 25−10x è y = (0, 1)x−4
ðàâíî

1 2 2 1 3 lg 2, 5 4 lg 6, 25 5 2, 5

11 Ïðîèçâåäåíèå lg 7 · log9 10 · log√2 tg π
6
· log7 2 ðàâíî

1 1 2 −0, 25 3 −0, 5 4 −2 5 0, 5

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

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

⋃
{−6}

13
Ñóììà êîðíåé óðàâíåíèÿ

cosπx√
2 + x− x2

= −
√

3

2
√

2 + x− x2
ðàâíà

1 ∞ 2 −5

3
3 0 4 1 5

7

6

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = − log
(x2+

1

3
)

3

1 (−∞; 0)
⋃

[1; +∞) 2 (−∞;−1]
⋃

(0; +∞) 3 (0; +∞)
4 (−∞;−1] 5 (0; 1]

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 63% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 25%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 21% 2 25% 3 16% 4 20% 5 15%

16 Åñëè tg
α

2
= −π

4
, òî óãîë α îêàí÷èâàåòñÿ â

1 III ÷åòâåðòè 2 II ÷åòâåðòè 3 IV ÷åòâåðòè
4 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 5 I ÷åòâåðòè



Pro�2010-11 Ïðîôè 2010 Âàðèàíò 14 3 Pro�2010-11 Ïðîôè 2010 Âàðèàíò 14 4

17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 4x, 3, 5·10x, 10·25x ÿâ-
ëÿþòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåñ-
ñèè, ðàâíà

1 log0,4 5 2 log0,4 2 3 lg−1 0, 4

4 òàêèõ x íåò 5 lg−1 2, 5

18 Íàèáîëüøåå çíà÷åíèå âåëè÷èíû y − x ïðè óñëîâèè x2 + y2 ≤
2x+ 4y + 3 ðàâíî

1 5 2 3 3 2 4 4 5 1

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (cos 6 + x)(x+ e)(x− 3π) ·
(x+ 4)(x− 10) ≤ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 −1 2 9 3 11 4 23 5 −2

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≥ 6x2 è y2 − 4y + 3 ≤ 0 , ðàâíà

1 24 2 25 3 12 4 20 5 3,(3)

21 Óðàâíåíèå cosx+ 15 = 3|x|+ 2a · 3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 íè ïðè êàêèõ a 2 3 3 2 4 5 5 4

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 3, 5x2 + 5x− 1, 5

1 áîëüøå 3 2 1 3 3 4 2 5 0

23 ×èñëà a = log25 121, b = 1, 5 è c = log4 9 óäîâëåòâîðÿþò ñîîòíî-
øåíèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 sin(x− α) +

4 cos(x− α) íà îòðåçêå x ∈ [
π

6
;
2

3
π] ïðè α = arctg

4

3

1 [
5

2
; 5] 2 [

1

2
;

√
3

2
] 3 [−7

2
;
7
√

3

2
] 4 [

5

2
;
5
√

3

2
] 5 [−7; 7]

25 Óðàâíåíèå |2x+a−2| = |x−2a−5| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 1, ïðè a ðàâíîì

1 −1 2 2 3 5 4 1 5 4

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log2 12

log2 x = 4x + 32 ðàâíà

1 5 2 2 3 25 4 16 5 3

27 Óêàçàòü âñå a, ïðè êîòîðûõ ìåíüøèé êîðåíü óðàâíåíèÿ
x2 − 2(a− 1)x+ a2 + 2a = 0 áîëüøå 1.

1 a >
1

4
2 òàêèõ a íåò 3 a < 4 4 a > 2 5 5 < a < 6

28
Ñèñòåìà óðàâíåíèé

{
sin(x− y) = 0
x2 + y2 = a2 èìååò áîëüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (
π√
2
; +∞) 2 (0;

π√
2
) 3 (

π

2
;
√

2π)

4 òàêèõ a íåò 5 (0; π)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog6 8 = 64 · 7logx 6 ðàâíî

1 25 2 36 3 log8 6 4 49 5 16

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 64 cos(arccosx) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 29 2 25 3 13 4 17 5 21
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 8, 9 è 12, ðàâíà

1 9 2 13 3 18 4 15 5 12

2 Êîðåíü óðàâíåíèÿ 3(−2x) = 7 ðàâåí

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

5 − log3 log2 7

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 7)(4− x) < |x+ 7, 9|+ |x− 5, 1|+ 3

√
2− 13

1 −2 2 −6 3 −3 4 2 5 1

4 Áåñêîíå÷íîå ïðîèçâåäåíèå
√

2 · 6
√

2 · 18
√

2 · 54
√

2 · ... ðàâíî
1

4
√

8 2

√
8 3

32
√

16 4
4
√

32 5
3
√

16

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 4, 10 è 2
√

39 ðàâåí

1 arccos 0, 25 2 arccos 0, 4 3 180o − arccos 0, 25
4 60o 5 120o

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Àëëû Åãîðîâíû â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 3600 ðóá, à çà ÷åòâåðòûé ãîä - íà 6400 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðêè çà ïÿòûé ãîä?

1 8533,(3) 2 5400 3 6860 4 4320 5 7680

7 Çíà÷åíèå x3 + 9x ïðè x = 3
√

9− 3
√

3 ðàâíî

1 2 2 1 3 3 4 12 5 6

8 Íàèáîëüøåå çíà÷åíèå ôóíêöèè y = (cos2 x− 4 cosx+ 5)−1 ðàâíî

1 2 2 1 3 0,1 4 0,5 5 íåò íàèáîëüøåãî çíà÷åíèÿ

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 3)(6− x) +

√
log2 (x2 − 4) ðàâíà

1 11 2 15 3 10 4 12 5 14

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 10x − 5 è y = 2− (0, 1)x

ðàâíî

1 lg 6, 25 2 2 3 1 4 lg 2, 5 5 2, 5

11 Ïðîèçâåäåíèå lg 5 · log5 2 · log4 3 · log9 100 ðàâíî

1 2 2 1 3 0, 25 4 0, 5 5 4

12 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 [−4;−2] 5 (−∞;−2]

13
Ñóììà êîðíåé óðàâíåíèÿ

sin πx√
2− x− x2

=

√
3

2
√

2− x− x2
ðàâíà

1 −5

3
2 −2 3 −11

6
4 ∞ 5 0

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = − log(x2+3) 0, (3)

1 (−∞;−1]
⋃

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

⋃
[1; +∞)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 68% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 15%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 25% 2 20% 3 8% 4 15% 5 12%

16 Åñëè ctg
α

2
=
π

3
, òî óãîë α îêàí÷èâàåòñÿ â

1 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 2 I ÷åòâåðòè
3 III ÷åòâåðòè 4 II ÷åòâåðòè 5 IV ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 9x, 2 · 6x, 3 · 4x ÿâëÿ-
þòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåññèè,
ðàâíà

1 log1,5 4, 5 2 log1,5 3 3 0 4 òàêèõ x íåò 5 log0,(6) 3

18 Íàèìåíüøåå çíà÷åíèå âåëè÷èíû y − x ïðè óñëîâèè x2 + y2 ≤
6y − 4x− 5 ðàâíî

1 1 2 4 3 3 4 2 5 5

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (x− sin 6)(x+ e)(x− 3π) ·
(x+ 4)(10− x) ≥ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 9 2 −1 3 11 4 −2 5 23

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≤ 6x2 è x2 − 4x+ 3 ≤ 0 , ðàâíà

1 12 2 25 3 3,5 4 24 5 20

21 Óðàâíåíèå cos 3x+24 = 5|x|+5a ·3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 4 2 3 3 2 4 5 5 íè ïðè êàêèõ a

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 1, 5x2 + x+ 0, 5

1 1 2 3 3 0 4 áîëüøå 3 5 2

23 ×èñëà a = log2 3, b = log36 196 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíî-
øåíèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 cos(x− α) −
4 sin(x− α) íà îòðåçêå x ∈ [−π

3
;
π

6
] ïðè α = arctg

4

3

1 [
5

2
; 5] 2 [−7; 7] 3 [−7

2
;
7
√

3

2
] 4 [

1

2
;

√
3

2
] 5 [

5

2
;
5
√

3

2
]

25 Óðàâíåíèå |2x+a−1| = |x−4a+7| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = −7, ïðè a ðàâíîì

1 −1 2 2 3 5 4 1 5 4

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log4 20

log4 x = 16x + 64 ðàâíà

1 25 2 2 3 5 4 3 5 16

27 Óêàçàòü âñå a, ïðè êîòîðûõ ìåíüøèé êîðåíü óðàâíåíèÿ
x2 − (2a− 4)x+ a2 − 3a− 2 = 0 áîëüøå 2.

1 òàêèõ a íåò 2 a > 2 3 5 < a ≤ 6 4 a < 4 5 a >
1

4

28
Ñèñòåìà óðàâíåíèé

{
sin(x+ y) = 0
x2 + y2 = a2 èìååò ìåíüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (
π√
2
; +∞) 2 (0;

π√
2
) 3 òàêèõ a íåò

4 (0; π) 5 (
π

2
;
√

2π)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog7 6 = 36 · 9logx 7 ðàâíî

1 log6 7 2 49 3 16 4 25 5 36

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 196 sin(arcsin x) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 29 2 17 3 25 4 21 5 13
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 4, 6 è 7, ðàâíà

1 18 2 12 3 8 4 15 5 13

2 Êîðåíü óðàâíåíèÿ 5(−2x) = 2 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 7)(4− x) < |x+ 7, 9|+ |x− 5, 1|+ 3

√
2− 13

1 −2 2 −6 3 −3 4 2 5 1

4 Áåñêîíå÷íîå ïðîèçâåäåíèå
√

2 · 6
√

2 · 18
√

2 · 54
√

2 · ... ðàâíî
1

4
√

8 2
32
√

16 3

√
8 4

4
√

32 5
3
√

16

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 6, 8 è 2
√

22 ðàâåí

1 arccos 0, 125 2 120o 3 arccos 0, 4
4 180o − arccos 0, 25 5 60o

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Àëëû Åãîðîâíû â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 3600 ðóá, à çà ÷åòâåðòûé ãîä - íà 6400 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðêè çà ïÿòûé ãîä?

1 8533,(3) 2 7680 3 6860 4 4320 5 5400

7 Çíà÷åíèå x3 − 9x ïðè x = 3
√

3 + 3
√

9 ðàâíî

1 3 2 2 3 6 4 1 5 12

8 Íàèáîëüøåå çíà÷åíèå ôóíêöèè y = (cos2 x− 4 cosx+ 5)−1 ðàâíî

1 0,5 2 2 3 0,1 4 íåò íàèáîëüøåãî çíà÷åíèÿ 5 1

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 3)(6− x) +

√
log2 (x2 − 4) ðàâíà

1 12 2 15 3 11 4 14 5 10

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 25−10x è y = (0, 1)x−4
ðàâíî

1 2 2 lg 6, 25 3 1 4 lg 2, 5 5 2, 5

11 Ïðîèçâåäåíèå lg 5 · log5 2 · log4 3 · log9 100 ðàâíî

1 2 2 1 3 0, 5 4 0, 25 5 4

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

1 [−3; +∞) 2 (−∞;−3] 3 {−6}
4 [−3; +∞)

⋃
{−6} 5 [−6;−3]

13
Ñóììà êîðíåé óðàâíåíèÿ

sin πx√
2− x− x2

=

√
3

2
√

2− x− x2
ðàâíà

1 −5

3
2 0 3 −11

6
4 −2 5 ∞

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = log
(x2+

1

3
)

3

1 (0; +∞) 2 (−∞;−1] 3 (−∞;−1]
⋃

(0; +∞)
4 (−∞; 0)

⋃
[1; +∞) 5 [−1; 0)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 63% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 25%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 20% 2 25% 3 21% 4 16% 5 15%

16 Åñëè ctg
α

2
=
π

3
, òî óãîë α îêàí÷èâàåòñÿ â

1 I ÷åòâåðòè 2 IV ÷åòâåðòè
3 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 4 II ÷åòâåðòè

5 III ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 4x, 3, 5·10x, 10·25x ÿâ-
ëÿþòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåñ-
ñèè, ðàâíà

1 òàêèõ x íåò 2 log0,4 2 3 log0,4 5

4 lg−1 2, 5 5 lg−1 0, 4

18 Íàèìåíüøåå çíà÷åíèå âåëè÷èíû y − x ïðè óñëîâèè x2 + y2 ≤
6y − 4x− 5 ðàâíî

1 3 2 5 3 1 4 2 5 4

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (sin 6− x)(x+ e)(x− π) ·
(x+ 4)(10− x) ≥ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 −2 2 11 3 23 4 −1 5 9

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2+
xy ≤ 2x2 è x2 − 8x+ 15 ≤ 0 , ðàâíà

1 20 2 25 3 24 4 3,5 5 12

21 Óðàâíåíèå cos 3x+24 = 5|x|+5a ·3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 íè ïðè êàêèõ a 2 2 3 3 4 4 5 5

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 1, 5x2 + x+ 0, 5

1 áîëüøå 3 2 1 3 3 4 2 5 0

23 ×èñëà a = log4 9, b = log6 14 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíîøå-
íèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 4 sin(x+ α) −
3 cos(x+ α) íà îòðåçêå x ∈ [

π

6
;
2

3
π] ïðè α = arctg 0, 75

1 [−7

2
;
7
√

3

2
] 2 [

1

2
;

√
3

2
] 3 [

5

2
; 5] 4 [−7; 7] 5 [

5

2
;
5
√

3

2
]

25 Óðàâíåíèå |2x+a−1| = |x−4a+7| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = −7, ïðè a ðàâíîì

1 4 2 1 3 2 4 5 5 −1

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log5 30

log5 x = 25x + 125 ðàâíà

1 16 2 3 3 25 4 2 5 5

27 Óêàçàòü âñå a, ïðè êîòîðûõ ìåíüøèé êîðåíü óðàâíåíèÿ
x2 − 2(a− 1)x+ a2 + 2a = 0 áîëüøå 1.

1 òàêèõ a íåò 2 5 < a < 6 3 a < 4 4 a >
1

4
5 a > 2

28
Ñèñòåìà óðàâíåíèé

{
sin(x+ y) = 0
x2 + y2 = a2 èìååò ìåíüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (0; π) 2 (0;
π√
2
) 3 òàêèõ a íåò

4 (
π

2
;
√

2π) 5 (
π√
2
; +∞)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog7 6 = 36 · 9logx 7 ðàâíî

1 log6 7 2 49 3 36 4 25 5 16

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 64 cos(arccosx) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 13 2 17 3 21 4 25 5 29
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 8, 11 è 14, ðàâíà

1 8 2 18 3 13 4 12 5 15

2 Êîðåíü óðàâíåíèÿ 7(−2x) = 4 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 6)(5− x) < |x+ 6, 3|+ |x− 5, 7| − 12 + 2

√
6

1 1 2 2 3 −3 4 −6 5 −2

4 Áåñêîíå÷íîå ïðîèçâåäåíèå 3
√

2 · 6
√

2 · 12
√

2 · 24
√

2 · ... ðàâíî
1

4
√

8 2
3
√

4 3
4
√

32 4

√
8 5

3
√

2

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 4, 10 è 2
√

39 ðàâåí

1 arccos 0, 25 2 180o − arccos 0, 25 3 60o

4 arccos 0, 4 5 120o

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Ïåòðà Èâàíîâè÷à â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 2500 ðóá, à çà ÷åòâåðòûé ãîä - íà 4900 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðà çà ïÿòûé ãîä?

1 5400 2 8533,(3) 3 6860 4 7680 5 4320

7 Çíà÷åíèå x3 − 6x ïðè x = 3
√

2 + 3
√

4 ðàâíî

1 1 2 12 3 2 4 6 5 3

8 Íàèìåíüøåå çíà÷åíèå ôóíêöèè y = (6− sin2 x− 4 cosx)−1 ðàâíî

1 íåò íàèìåíüøåãî çíà÷åíèÿ 2 0,5 3 1 4 0,1 5 2

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 3)(6− x) +

√
log2 (x+ 1)(x− 3) ðàâíà

1 15 2 10 3 12 4 11 5 14

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 10x − 5 è y = 2− (0, 1)x

ðàâíî

1 2, 5 2 lg 6, 25 3 1 4 2 5 lg 2, 5

11 Ïðîèçâåäåíèå lg 7 · log9 10 · log√2 tg π
6
· log7 2 ðàâíî

1 −0, 25 2 −0, 5 3 1 4 0, 5 5 −2

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

1 {−2} 2 (−∞;−4]
⋃
{−2} 3 (−∞;−2]

4 [−4;−2] 5 (−∞;−4]

13
Ñóììà êîðíåé óðàâíåíèÿ

sin πx√
2 + x− x2

=
1

2
√

2 + x− x2
ðàâíà

1 −11

6
2 0 3 −5

3
4 ∞ 5 1

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = log(x2+3) 0, (3)

1 (−∞; 0)
⋃

[1; +∞) 2 (0; +∞) 3 (−∞;−1]
4 (−∞;−1]

⋃
(0; +∞) 5 [−1; 0)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 60% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 25%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 15% 2 16% 3 25% 4 8% 5 20%

16 Åñëè tg
α

2
= −π

4
, òî óãîë α îêàí÷èâàåòñÿ â

1 III ÷åòâåðòè 2 IV ÷åòâåðòè
3 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 4 II ÷åòâåðòè

5 I ÷åòâåðòè



Pro�2010-11 Ïðîôè 2010 Âàðèàíò 17 3 Pro�2010-11 Ïðîôè 2010 Âàðèàíò 17 4

17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 9x, 2 · 6x, 3 · 4x ÿâëÿ-
þòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåññèè,
ðàâíà

1 log1,5 4, 5 2 0 3 log1,5 3 4 log0,(6) 3 5 òàêèõ x íåò

18 Íàèìåíüøåå çíà÷åíèå âåëè÷èíû x + y ïðè óñëîâèè x2 + y2 ≤
4x+ 6y − 11 ðàâíî

1 5 2 4 3 3 4 1 5 2

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (x− tg 46o)(x+ e)(x− 2π) ·
(x+ 4)(10− x) ≤ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 −2 2 9 3 11 4 −1 5 23

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≥ 6x2 è y2 − 4y + 3 ≤ 0 , ðàâíà

1 24 2 25 3 12 4 3,(3) 5 20

21 Óðàâíåíèå 2a · 3|x| = 31 + cosx + |x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 5 2 2 3 íè ïðè êàêèõ a 4 4 5 3

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 3, 5x2 + 5x− 1, 5

1 3 2 1 3 2 4 0 5 áîëüøå 3

23 ×èñëà a = log25 121, b = 1, 5 è c = log4 9 óäîâëåòâîðÿþò ñîîòíî-
øåíèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 cos(x− α) −
4 sin(x− α) íà îòðåçêå x ∈ [−π

3
;
π

6
] ïðè α = arctg

4

3

1 [−7; 7] 2 [−7

2
;
7
√

3

2
] 3 [

5

2
;
5
√

3

2
] 4 [

5

2
; 5] 5 [

1

2
;

√
3

2
]

25 Óðàâíåíèå |2x + a| = |x − 4a + 3| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 3, ïðè a ðàâíîì

1 5 2 1 3 −1 4 4 5 2

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log2 12

log2 x = 4x + 32 ðàâíà

1 3 2 5 3 16 4 25 5 2

27 Óêàçàòü âñå a, ïðè êîòîðûõ áîëüøèé êîðåíü óðàâíåíèÿ
x2 − (2a− 4)x+ a2 − 3a− 4 = 0 ìåíüøå 4.

1 a >
1

4
2 5 < a < 6 3 a < 4 4 a > 2 5 òàêèõ a íåò

28
Ñèñòåìà óðàâíåíèé

{
sin(x− y) = 0
x2 + y2 = a2 èìååò áîëüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (
π√
2
; +∞) 2 (0; π) 3 òàêèõ a íåò

4 (
π

2
;
√

2π) 5 (0;
π√
2
)

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog7 5 = 25 · 8logx 7 ðàâíî

1 16 2 log5 7 3 25 4 49 5 36

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòîðûõ
óðàâíåíèå (x−a)2 = 100 sin(arcsin x) èìååò åäèíñòâåííûé êîðåíü,
ðàâíà

1 29 2 21 3 13 4 25 5 17
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1 Ñóììà öèôð íàèìåíüøåãî íàòóðàëüíîãî ÷èñëà, êîòîðîå íàöåëî
äåëèòñÿ íà 6, 13 è 14, ðàâíà

1 12 2 13 3 8 4 18 5 15

2 Êîðåíü óðàâíåíèÿ 6(−2x) = 3 ðàâåí

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

3 Íàéòè ñóììó öåëûõ ðåøåíèé íåðàâåíñòâà√
(x+ 7)(4− x) < |x+ 7, 9|+ |x− 5, 1|+ 3

√
2− 13

1 −6 2 −3 3 2 4 1 5 −2

4 Áåñêîíå÷íîå ïðîèçâåäåíèå
√

2 · 6
√

2 · 18
√

2 · 54
√

2 · ... ðàâíî
1

3
√

16 2
4
√

32 3
32
√

16 4

√
8 5

4
√

8

5 Íàèáîëüøèé óãîë òðåóãîëüíèêà ñî ñòîðîíàìè 6, 8 è 2
√

37 ðàâåí

1 arccos 0, 4 2 120o 3 180o − arccos 0, 25
4 arccos 0, 25 5 60o

6 Ïðè óñëîâèè åæåãîäíîãî íà÷èñëåíèÿ äîõîäà ñóììà ïåíñèîííîãî
âêëàäà Ìàðüè Èâàíîâíû â áàíêå çà âòîðîé ãîä õðàíåíèÿ óâåëè-
÷èëàñü íà 1600 ðóá, à çà ÷åòâåðòûé ãîä - íà 3600 ðóá. Íà ñêîëüêî
ðóáëåé óâåëè÷èòñÿ âêëàä ïåíñèîíåðêè çà ïÿòûé ãîä?

1 4320 2 7680 3 8533,(3) 4 5400 5 6860

7 Çíà÷åíèå x3 + 9x ïðè x = 3
√

9− 3
√

3 ðàâíî

1 2 2 12 3 3 4 6 5 1

8 Íàèáîëüøåå çíà÷åíèå ôóíêöèè y = (sin2 x− 4 sinx+ 5)−1 ðàâíî

1 íåò íàèáîëüøåãî çíà÷åíèÿ 2 0,1 3 2 4 1 5 0,5

9 Ñóììà öåëûõ ÷èñåë èç îáëàñòè îïðåäåëåíèÿ ôóíêöèè y =√
(x+ 2)(5− x) +

√
log2 (x+ 1)(x− 2) ðàâíà

1 12 2 11 3 10 4 14 5 15

10 Ðàññòîÿíèå ìåæäó íóëÿìè ôóíêöèé y = 25−10x è y = (0, 1)x−4
ðàâíî

1 2, 5 2 lg 6, 25 3 2 4 1 5 lg 2, 5

11 Ïðîèçâåäåíèå lg 5 · log5 2 · log4 3 · log9 100 ðàâíî

1 1 2 2 3 4 4 0, 5 5 0, 25

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

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

⋃
{−2}

13
Ñóììà êîðíåé óðàâíåíèÿ

cosπx√
2− x− x2

=

√
3

2
√

2− x− x2
ðàâíà

1 1 2 ∞ 3 −5

3
4 −11

6
5 0

14 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = − log(x2+3) 0, (3)

1 (−∞; 1] 2 (0; 1] 3 (−∞; 0)
⋃

[1; +∞)
4 (0; +∞) 5 (−∞;−1]

⋃
(0; +∞)

15 Äî êðèçèñà ôîíä çàðïëàòû ó÷èòåëåé ñîñòàâëÿë 68% îò âñåãî
áþäæåòà øêîëû. Âî âðåìÿ êðèçèñà áþäæåò øêîëû óìåíüøèëñÿ
íà 15%. Íà ñêîëüêî % ñëåäóåò óâåëè÷èòü ôîíä çàðïëàòû ó÷è-
òåëåé, ÷òîáû îáùèå ðàñõîäû íà çàðïëàòó ó÷èòåëåé (â ðóáëÿõ)
îñòàëèñü ïðåæíèìè?

1 20% 2 25% 3 15% 4 12% 5 8%

16 Åñëè tg
α

2
=
π

4
, òî óãîë α îêàí÷èâàåòñÿ â

1 II ÷åòâåðòè 2 I ÷åòâåðòè
3 îäíîçíà÷íî ÷åòâåðòü óêàçàòü íåëüçÿ 4 IV ÷åòâåðòè

5 III ÷åòâåðòè
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17 Ñóììà âñåõ çíà÷åíèé x, ïðè êîòîðûõ ÷èñëà 9x, 2 · 6x, 3 · 4x ÿâëÿ-
þòñÿ ïîñëåäîâàòåëüíûìè ÷ëåíàìè àðèôìåòè÷åñêîé ïðîãðåññèè,
ðàâíà

1 log1,5 3 2 0 3 log1,5 4, 5 4 log0,(6) 3 5 òàêèõ x íåò

18 Íàèáîëüøåå çíà÷åíèå âåëè÷èíû y − x ïðè óñëîâèè x2 + y2 ≤
2x+ 4y + 3 ðàâíî

1 2 2 1 3 4 4 3 5 5

19 Ñóììà öåëûõ ðåøåíèé íåðàâåíñòâà (cos 6 + x)(x+ e)(x− 3π) ·
(x+ 4)(x− 10) ≤ 0 íà ïðîìåæóòêå x ∈ [−5; 4e) ðàâíà

1 9 2 −2 3 −1 4 23 5 11

20 Ïëîùàäü ôèãóðû íà ïëîñêîñòè (x, y), çàäàâàåìîé óñëîâèÿìè y2−
xy ≤ 6x2 è x2 − 4x+ 3 ≤ 0 , ðàâíà

1 25 2 24 3 20 4 3,5 5 12

21 Óðàâíåíèå 3a · 2|x| = 28− cosx+ 3|x| èìååò íå÷åòíîå êîëè÷åñòâî
êîðíåé ïðè a ðàâíîì

1 3 2 5 3 íè ïðè êàêèõ a 4 4 5 2

22 Íàéäèòå êîëè÷åñòâî ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíåé óðàâíå-
íèÿ f(x) = g(x), åñëè f(g(x)) = x è f(x) = x3 − 4, 5x2 + 7x− 2, 5

1 áîëüøå 3 2 0 3 2 4 3 5 1

23 ×èñëà a = log2 3, b = log36 196 è c = 1, 5 óäîâëåòâîðÿþò ñîîòíî-
øåíèþ

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

24 Óêàæèòå ìíîæåñòâî çíà÷åíèé ôóíêöèè y = 3 sin(x− α) +

4 cos(x− α) íà îòðåçêå x ∈ [
π

6
;
2

3
π] ïðè α = arctg

4

3

1 [−7; 7] 2 [
1

2
;

√
3

2
] 3 [

5

2
; 5] 4 [

5

2
;
5
√

3

2
] 5 [−7

2
;
7
√

3

2
]

25 Óðàâíåíèå |2x+a−3| = |x−7a−6| èìååò äâà ðàçëè÷íûõ êîðíÿ,
ðàâíîóäàëåííûõ îò x = 9, ïðè a ðàâíîì

1 1 2 4 3 2 4 5 5 −3

26

Ñóììà êîðíåé óðàâíåíèÿ (x)

x+ log3 9

log3 x = 9x + 9 ðàâíà

1 5 2 3 3 16 4 25 5 2

27 Óêàçàòü âñå a, ïðè êîòîðûõ áîëüøèé êîðåíü óðàâíåíèÿ
x2 − 2(a− 2)x+ a2 − 3a = 0 ìåíüøå 2.

1 5 < a < 6 2 a >
1

4
3 òàêèõ a íåò 4 a > 2 5 a < 3

28
Ñèñòåìà óðàâíåíèé

{
sin(x+ y) = 0
x2 + y2 = a2 èìååò ìåíüøå ÷åòûðåõ ðå-

øåíèé ïðè âñåõ ïîëîæèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a, ïðè-
íàäëåæàùèõ ìíîæåñòâó

1 (
π√
2
; +∞) 2 (0;

π√
2
) 3 (

π

2
;
√

2π)

4 (0;π) 5 òàêèõ a íåò

29 Ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ xlog4 7 = 49 · 8logx 4 ðàâíî

1 36 2 49 3 log7 4 4 16 5 25

30 Ñóììà âñåõ ðàçëè÷íûõ öåëî÷èñëåííûõ çíà÷åíèé a, ïðè êîòî-
ðûõ óðàâíåíèå (x − a)2 = 144 cos(arccosx) èìååò åäèíñòâåííûé
êîðåíü, ðàâíà

1 21 2 25 3 29 4 13 5 17


