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Ìèíèñòåðñòâî îáðàçîâàíèÿ Ðåñïóáëèêè Ìîëäîâà
Ýêçàìåí ïî ìàòåìàòèêå íà ñîèñêàíèå çâàíèÿ áàêàëàâðà, 2002

Ðåàëüíûé ïðîôèëü

Âðåìÿ ðàáîòû: 180 ìèíóò.

1. Îïðåäåëèòå èñòèííîñòü âûñêàçûâàíèÿ �(∀)x ∈ R, x2 + 9− 6x > 0�.
2. Âû÷èñëèòå log2+

√
3(2−

√
3)2.

3. Ïîñòðîéòå â îäíîé ñèñòåìå êîîðäèíàò ãðàôèêè ôóíêöèé f, g : [−3, 3] −→ R, äëÿ
êîòîðûõ âûïîëíÿþòñÿ óñëîâèÿ f(x) < g(x) è f ′(x) > g′(x).

4. Íàéäèòå ðàññòîÿíèå îò öåíòðà îêðóæíîñòè x2 + y2 + 6x + 10y − 135 = 0 äî íà÷àëà
êîîðäèíàò.

5.Ïðè êàêèõ äåéñòâèòåëüíûõ çíà÷åíèÿõ x è y ÷èñëà z1 = x2+4y−yi è z2 = 4+y−2

i
−x2i

áóäóò ñîïðÿæåííûìè?
6. Ðåøèòå óðàâíåíèå

√
log3(9x− 3) = log3

(
x− 1

3

)
.

7. Íàéäèòå èíòåðâàëû ìîíîòîííîñòè ôóíêöèè f : R −→ R, f(x) =
4√

x2 + 1
.

8. Îòíîøåíèå ïëîùàäè îñíîâàíèÿ êîíóñà ê ïëîùàäè åãî îñåâîãî ñå÷åíèÿ ðàâíî π. Íàé-
äèòå óãîë íàêëîíà îáðàçóþùåé ê ïëîñêîñòè îñíîâàíèÿ êîíóñà.

9. Íàéäèòå êîðíè ìíîãî÷ëåíà P (X) = X3 − 15X2 + 74X − 120, åñëè èçâåñòíî, ÷òî
îäèí èç åãî êîðíåé ÿâëÿåòñÿ ñðåäíèì àðèôìåòè÷åñêèì äâóõ äðóãèõ êîðíåé.

10. Âîêðóã òðàïåöèè îïèñàíà îêðóæíîñòü. Áîêîâàÿ ñòîðîíà òðàïåöèè îáðàçóåò ñ áîëü-
øèì îñíîâàíèåì óãîë α, à äèàãîíàëü òðàïåöèè îáðàçóåò ñ ýòèì îñíîâàíèåì óãîë β. Íàéäèòå
îòíîøåíèå ïëîùàäè êðóãà, îãðàíè÷åííîãî äàííîé îêðóæíîñòüþ, ê ïëîùàäè òðàïåöèè.

11. Çàäàíà ôóíêöèÿ f : [0, 2] −→ R, f(x) = 2x−x2. Íàéäèòå äåéñòâèòåëüíûé ïàðàìåòð
m, ïðè êîòîðîì ïðÿìàÿ y = mx äåëèò ïîäãðàôèê ôóíêöèè íà äâå ðàâíîâåëèêèå ÷àñòè.

12. Ïðè êàêèõ äåéñòâèòåëüíûõ çíà÷åíèÿõ ïàðàìåòðà a óðàâíåíèå a(2x + 2−x) = 5
èìååò îäíî ðåøåíèå?

Ðåøåíèÿ

1. Óòâåðæäåíèå ÿâëÿåòñÿ ëîæíûì. Çàìåòèì, ÷òî x2 + 9− 6x = (x− 3)2 è äëÿ x = 3
ïîëó÷èì (x− 3)2 = 0, ñëåäîâàòåëüíî, ∃x, x = 3 ∈ R, ïðè êîòîðîì x2 + 9− 6x íå áóäåò
ñòðîãî áîëüøå íóëÿ.

2. log2+
√

3(2−
√

3)2 = 2 log2+
√

3 |2−
√

3| = 2 log2+
√

3(2−
√

3) =

= 2 log2+
√

3

(2−√3)(2 +
√

3)

(2 +
√

3)
= 2 log2+

√
3

1

(2 +
√

3)
= 2 log2+

√
3(2 +

√
3)−1 =

= −2 log2+
√

3(2 +
√

3) = −2.
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3. Íàïðèìåð:
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Äåéñòâèòåëüíî, ïîñêîëüêó g � ñòðîãî óáûâàþùàÿ ôóíêöèÿ, ïîëó÷èì g′(x) < 0 è, òàê êàê
f � ñòðîãî âîçðàñòàþùàÿ, f ′(x) > 0, ñëåäîâàòåëüíî, g′(x) < f ′(x) (x ∈ [−3, 3]).

4. Íàéäåì êàíîíè÷åñêîå óðàâíåíèå îêðóæíîñòè:

x2 + y2 + 6x + 10y − 135 = 0 ⇔ (x2 + 6x + 9)− 9 + (y2 + 10y + 25)− 25− 135 = 0 ⇔

⇔ (x + 3)2 + (y + 5)2 = 169.

Ñëåäîâàòåëüíî, êîîðäèíàòû öåíòðà îêðóæíîñòè O1(−3;−5). Èñïîëüçóÿ ôîðìóëó ðàññòî-
ÿíèÿ ìåæäó äâóìÿ äàííûìè òî÷êàìè, ïîëó÷èì: d =

√
(−3− 0)2 + (−5− 0)2 =

√
34.

5. z2 = 4 + y − 2

i
− x2i = 4 + y − 2i

i2
− x2i = (4 + y) + (2− x2)i.

Òàê êàê z1 = z2, òî
{

Re z1 = Re z2,
Im z1 = −Im z2,

ñëåäîâàòåëüíî,
{

x2 + 4y = 4 + y,
−y = x2 − 2,

îòêóäà
y = 1 è x2 = 1, òî åñòü x = ±1, y = 1.

Îòâåò: x = 1, y = 1 èëè x = −1, y = 1.

6.
√

log3(9x− 3) = log3

(
x− 1

3

)
⇔

√
log3 3(3x− 1) = log3

(3x− 1)

3
⇔

⇔
√

log3(3x− 1) + 1 = log3(3x− 1)− 1 ⇔
{

log3(3x− 1) + 1 = (log3(3x− 1)− 1)2,
log3(3x− 1)− 1 ≥ 0,

⇔

⇔
{

log2
3(3x− 1)− 3 log3(3x− 1) = 0,

log3(3x− 1) ≥ 1,
⇔





[
log3(3x− 1) = 0,
log3(3x− 1) = 3,

log3(3x− 1) ≥ 1,
⇔

⇔ log3(3x− 1) = 3 ⇔ 3x− 1 = 27 ⇔ x =
28

3
.

7. Íàéäåì ïðîèçâîäíóþ ôóíêöèè f :

f ′(x) = 4 ·
((

x2 + 1
)− 1

2

)′
= 4 ·

(
−1

2

) (
x2 + 1

)− 3
2 · 2x = − 4x

(x2 + 1)
√

x2 + 1
.

Íàéäåì êðèòè÷åñêèå òî÷êè ôóíêöèè f : f ′(x) = 0 ⇒ x = 0 (çàìåòèì, ÷òî äëÿ
∀x ∈ R ∃ f ′(x)).
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Îïðåäåëèì çíàê ïðîèçâîäíîé è èíòåðâàëû ìîíîòîííîñòè: äëÿ x < 0, f ′(x) > 0, òî
åñòü ïðè x ∈ (−∞, 0] ôóíêöèÿ âîçðàñòàåò, äëÿ x > 0, f ′(x) < 0, ñëåäîâàòåëüíî, ïðè
x ∈ [0, +∞) ôóíêöèÿ óáûâàåò.
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Ïóñòü BC = AC = r � ðàäèóñ êîíóñà, SB = l � åãî îáðàçóþùàÿ, SC = h � âûñîòà.
Ïîñêîëüêó ïëîùàäü îñíîâàíèÿ êîíóñà ðàâíà Sîñí. = πr2, ïëîùàäü îñåâîãî ñå÷åíèÿ

S4SAB =
1

2
· 2r · h = rh è Sîñí.

S4SAB

= π, ñëåäóåò, ÷òî πr2

rh
= π, òî åñòü r = h. Òàêèì

îáðàçîì, ïðÿìîóãîëüíûé òðåóãîëüíèê SCB ÿâëÿåòñÿ ðàâíîáåäðåííûì è, çíà÷èò, ∠SBC
(óãîë ìåæäó îáðàçóþùåé è îñíîâàíèåì êîíóñà) ðàâåí 45o.

9. Èñïîëüçóÿ òåîðåìó Âèåòà è óñëîâèÿ çàäàíèÿ, ïîëó÷èì ñèñòåìó óðàâíåíèé:




x1 + x2 + x3 = 15,
x1x2 + x1x3 + x2x3 = 74,
x1x2x3 = 120,
x1 + x3 = 2x2,

⇔





2x2 + x2 = 15,
x1x2 + x1x3 + x2x3 = 74,
x1x2x3 = 120,
x1 + x3 = 2x2,

⇔

⇔





x2 = 5,
5x1 + x1x3 + 5x3 = 74,
x1x3 = 24,
x1 + x3 = 10,

⇔




x2 = 5,
x1 + x3 = 10,
x1x3 = 24,

⇔




x1 = 4,
x2 = 5,
x3 = 6.

10.
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Òàê êàê îêîëî òðàïåöèè ABCD îïèñàíà îêðóæíîñòü, ñëåäóåò, ÷òî òðàïåöèÿ ÿâëÿåòñÿ
ðàâíîáåäðåííîé. Ñëåäîâàòåëüíî, ∠DAB = ∠CBA = α, AC = BD. Òîãäà ∠DBC = α−β.
Ïóñòü ðàäèóñ îêðóæíîñòü ðàâåí R. Ïî òåîðåìå ñèíóñîâ ïîëó÷èì:

CD = 2R sin(α− β)

AB = 2R sin(180o − (α + β)) = 2R sin(α + β).
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Îáîçíà÷èì çà DE = h âûñîòó òðàïåöèè. Òîãäà

DE = BD sin β = 2R sin α · sin β,

òàêèì îáðàçîì,

Sòðàï. =
AB + CD

2
·DE =

2R sin(α− β) + 2R sin(α + β)

2
· 2R sin α · sin β =

=
2R(sin(α− β) + sin(α + β))

2
· 2R sin α sin β = 2R2 · 2 sin α · cos β · sin α · sin β =

= 2R2 sin2 α · sin 2β.

Ñëåäîâàòåëüíî,
Sêðóãà
Sòðàï.

=
πR2

2R2 sin2 α · sin 2β
=

π

2 sin2 α · sin 2β
.
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y = mx

f(x) = 2x− x2

O 1 2

Ar

B
r

Cr

Íàéäåì ïëîùàäü ïîäãðàôèêà ôóíêöèè f :

SOACB =

2∫

0

(2x− x2)dx =

(
x2 − x3

3

) ∣∣∣∣
2

0

=
4

3
.

Íàéäåì àáñöèññó òî÷êè C:

2x− x2 = mx ⇒ x2 + (m− 2)x = 0 ⇒
[

x1 = 0,
x2 = 2−m.

Òàê êàê x2 ∈ [0, 2] ⇒ 0 ≤ 2−m ≤ 2, îòêóäà m ∈ [0, 2].
Íàéäåì ïëîùàäü ôèãóðû, îãðàíè÷åííîé ãðàôèêàìè ôóíêöèé f(x) = 2x−x2 è y = mx:

SOAC =

2−m∫

0

(2x−x2−mx)dx =

[
(2−m)

x2

2
− x3

3

] ∣∣∣∣
2−m

0

=
(2−m)3

2
− (2−m)3

3
=

(2−m)3

6
.

Ïîñêîëüêó SOAC =
1

2
SOACB, ïîëó÷èì (2−m)3

2
=

2

3
, îòêóäà (2−m)3 = 4, 2−m =

3
√

4,
òî åñòü, m = 2− 3

√
4. Çàìåòèì, ÷òî m = 2− 3

√
4 ∈ [0, 2], çíà÷èò, óäîâëåòâîðÿåò óñëîâèÿì

çàäàíèÿ.
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Îòâåò: m = 2− 3
√

4.
12. Òàê êàê 2x + 2−x > 0, ñëåäóåò, ÷òî óðàâíåíèå èìååò ðåøåíèÿ òîëüêî ïðè a > 0.

Òîãäà óðàâíåíèå ïðèìåò âèä
2x + 2−x =

5

a
.

Ïîñêîëüêó ôóíêöèÿ f : R −→ R, f(x) = 2x+2−x ÿâëÿåòñÿ ÷åòíîé è ñòðîãî âîçðàñòàþùåé,
ïîñëåäíåå óðàâíåíèå èìååò åäèíñòâåííîå ðåøåíèå åñëè è òîëüêî åñëè x = 0, îòêóäà a =

5

2
.

Îöåíî÷íàÿ ñõåìà

Ìàêñèìàëüíîå ÷èñëî áàëëîâ
N 1 � 2 áàëëà
N 2 � 4 áàëëà
N 3 � 4 áàëëà
N 4 � 4 áàëëà
N 5 � 5 áàëëîâ
N 6 � 6 áàëëîâ
N 7 � 5 áàëëîâ
N 8 � 6 áàëëîâ
N 9 � 7 áàëëîâ
N 10 � 9 áàëëîâ
N 11 � 10 áàëëîâ
N 12 � 10 áàëëîâ
âñåãî: 72 áàëëà

Îöåíêà
�10� � 69-72 áàëëà
�9� � 63-68 áàëëîâ
�8� � 54-62 áàëëà
�7� � 42-53 áàëëà
�6� � 31-41 áàëë
�5� � 23-30 áàëëîâ
�4� � 15-22 áàëëà
�3� � 7-14 áàëëîâ
�2� � 2-6 áàëëîâ
�1� � 0-1 áàëë


