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Ìèíèñòåðñòâî ïðîñâåùåíèÿ Ðåñïóáëèêè Ìîëäîâà
Ýêçàìåí ïî ìàòåìàòèêå íà ñîèñêàíèå çâàíèÿ áàêàëàâðà, 2 èþíÿ 2003

Ðåàëüíûé ïðîôèëü

Âðåìÿ ðàáîòû: 180 ìèíóò.

1. Çàïèøèòå â àëãåáðàè÷åñêîé ôîðìå êîìïëåêñíîå ÷èñëî z, ãåîìåòðè÷åñêîé èíòåðïðå-
òàöèåé êîòîðîãî ñëóæèò òî÷êà B.
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2. Íà ðèñóíêå ïðåäñòàâëåí ãðàôèê ôóíêöèè f : [−6; 4] −→ R. Ïðè êàêèõ çíà÷åíèÿõ
a ∈ R óðàâíåíèå f(x) = a èìååò òðè ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíÿ?
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3. Çàïèøèòå óðàâíåíèå îêðóæíîñòè ñ äèàìåòðîì AB, ãäå A(3; 2), B(−1; 6).
4. Ìîíåòó ïîäáðàñûâàþò òðè ðàçà. Êàêîâà âåðîÿòíîñòü òîãî, ÷òî äâà ðàçà âûïàäåò

"îðåë"?
5. Äåâÿòûé ÷ëåí ðàçëîæåíèÿ áèíîìà

(
3
√

x +
1√
x

)n

íå ñîäåðæèò x. Âû÷èñëèòå A2
n.

6. Âû÷èñëèòå
1∫
0

xdx√
1 + x2

.

7. Ðåøèòå íåðàâåíñòâî (sin 2)x2−x ≥ sin2 2.
8. Ïëîùàäü îñåâîãî ñå÷åíèÿ öèëèíäðà ðàâíà Q. Íàéäèòå ïëîùàäü åãî áîêîâîé ïîâåðõ-

íîñòè.
9. Íàéäèòå êîðíè ìíîãî÷ëåíà P (X) = X3+2aX2−5X−a−9, a ∈ R, åñëè èçâåñòíî, ÷òî

îñòàòîê îò äåëåíèÿ P (X) íà äâó÷ëåí (X − 2) ðàâåí îñòàòêó îò äåëåíèÿ P (X) íà äâó÷ëåí
X + 1.

10.Íàéäèòå ïëîùàäü òðåóãîëüíèêà, îáðàçîâàííîãî áèññåêòðèñàìè êîîðäèíàòíûõ óãëîâ
è êàñàòåëüíîé ê ãðàôèêó ôóíêöèè f : [

√
5;∞) −→ R, f(x) =

√
x2 − 5 â òî÷êå M(3; 2).
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11. Ðåøèòå óðàâíåíèå log2(x
2−x+b) = log2(−3x+b) äëÿ âñåõ çíà÷åíèé äåéñòâèòåëüíîãî

ïàðàìåòðà b.
12. Â òðåóãîëüíèêå ABC ìåäèàíà AM(M ∈ (BC)) ïåðïåíäèêóëÿðíà ìåäèàíå BN(N ∈

(AC)). Íàéäèòå ïëîùàäü òðåóãîëüíèêà, åñëè AM = a, BN = b.

Ðåøåíèÿ

1. Ïîñêîëüêó ãåîìåòðè÷åñêèì ïðåäñòàâëåíèåì êîìïëåêñíîãî ÷èñëà z = a + bi ÿâëÿåòñÿ
òî÷êà B(a; b), è B èìååò êîîðäèíàòû (−2;−3), ñëåäóåò, ÷òî z = −2− 3i.

Îòâåò: z = −2− 3i.

2. Óðàâíåíèå f(x) = a, a ∈ R èìååò òðè ðàçëè÷íûõ äåéñòâèòåëüíûõ êîðíÿ ïðè
a ∈ (−2; 2), òàê êàê òîëüêî ïðè ýòèõ çíà÷åíèÿõ ïàðàìåòðà a ïðÿìàÿ y = a ïåðåñåêàåò
ãðàôèê ôóíêöèè f(x) â òðåõ ðàçëè÷íûõ òî÷êàõ.

Îòâåò: a ∈ (−2; 2).

3. Òàê êàê AB ÿâëÿåòñÿ äèàìåòðîì, êîîðäèíàòû ñåðåäèíû ýòîãî îòðåçêà ÿâëÿþòñÿ
êîîðäèíàòàìè öåíòðà îêðóæíîñòè. Èñïîëüçóÿ ôîðìóëû äëÿ âû÷èñëåíèÿ êîîðäèíàò (x0; y0)
ñåðåäèíû îòðåçêà, ñîåäèíÿþùåãî òî÷êè A(x1; y1) è B(x2; y2)

x0 =
x1 + x2

2
; y0 =

y1 + y2

2
,

ïîëó÷èì x0 = 1 è y0 = 4.
Ïðèìåíèâ ôîðìóëó äëÿ íàõîæäåíèÿ ðàññòîÿíèÿ ìåæäó äâóìÿ äàííûìè òî÷êàìè A(x1; y1)

è B(x2; y2)

d(AB) =
√

(x2 − x1)2 + (y2 − y1)2,

âû÷èñëèì äëèíó äèàìåòðà AB:

d =
√

(−3− 1)2 + (6− 2)2 =
√

16 + 16 = 4
√

2.

Ïîñêîëüêó ðàäèóñ îêðóæíîñòè R ðàâåí ïîëîâèíå äèàìåòðà, ñëåäóåò, ÷òî R = 2
√

2. Óðàâ-
íåíèå îêðóæíîñòè ðàäèóñà R ñ öåíòðîì â òî÷êå O(x0; y0) èìååò âèä

(x− x0)
2 + (y − y0)

2 = R2.

Ïîäñòàâëÿÿ x0 = 1, y0 = 4 è R = 2
√

2, ïîëó÷èì (x− 1)2 + (y − 4)2 = 8.
Îòâåò: (x− 1)2 + (y − 4)2 = 8.

4. Èñïîëüçóåì áèíîìèàëüíóþ ñõåìó (Áåðíóëëè):

pn(k) = Ck
npkqn−k,

ãäå n � ÷èñëî íåçàâèñèìûõ èñïûòàíèé;
k � ÷èñëî èñõîäîâ, áëàãîïðèÿòñòâóþùèõ ñîáûòèþ A (0 ≤ k ≤ n);
p � âåðîÿòíîñòü ðåàëèçàöèè ñîáûòèÿ A â êàæäîì îòäåëüíîì èñïûòàíèè (îäèíàêîâà

äëÿ âñåõ èñïûòàíèé);
q = 1− p;
pn(k) � âåðîÿòíîñòü ðåàëèçàöèè ñîáûòèÿ A ðîâíî k ðàç â n íåçàâèñèìûõ èñïûòàíèÿõ.
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Âåðîÿòíîñòü âûïàäåíèÿ "îðëà" p â êàæäîì èç òðåõ (n = 3) ïîäáðàñûâàíèé (íåçàâèñè-
ìûõ èñïûòàíèé) îäèíàêîâà è ðàâíà 1

2
. Ñëåäîâàòåëüíî,

p3(2) = C2
3p

2q3−2 =
3!

2!1!

(
1

2

)2 (
1

2

)
=

3

8
.

Îòâåò: p3(2) =
3

8
.

5. Ïðèìåíÿÿ ôîðìóëó äëÿ (k + 1)-îãî ÷ëåíà ðàçëîæåíèÿ áèíîìà
Tk+1 = Ck

nan−kbk, ïîëó÷èì:

T9 = T8+1 = C8
n ( 3
√

x)n−8

(
1√
x

)8

= C8
n x

n−8
3 x−4 = C8

n x
n−20

3 .

Ïîñêîëüêó äåâÿòûé ÷ëåí íå ñîäåðæèò x, òî n− 20

3
= 0, îòêóäà n = 20. Ñëåäîâàòåëüíî,

A2
n = A2

20 =
20!

(20− 2)!
=

20!

18!
= 19 · 20 = 380.

Îòâåò: A2
20 = 380.

6. Çàìåòèì, ÷òî xdx√
1 + x2

= d(
√

1 + x2) è, èñïîëüçóÿ ôîðìóëó Íüþòîíà-Ëåéáíèöà,
ïîëó÷èì:

1∫

0

xdx√
1 + x2

=

1∫

0

d(
√

1 + x2) =
√

1 + x2

∣∣∣∣
1

0

=
√

2− 1.

Îòâåò:
1∫
0

xdx√
1 + x2

=
√

2− 1.

7. Òàê êàê 0 < sin 2 < 1, ôóíêöèÿ (sin 2)x ÿâëÿåòñÿ óáûâàþùåé. Ñëåäîâàòåëüíî,

(sin 2)x2−x ≥ sin2 2 ⇔ x2− x ≤ 2 ⇔ x2− x− 2 ≤ 0 ⇔ (x + 1)(x− 2) ≤ 0 ⇔ −1 ≤ x ≤ 2 .

Îòâåò: x ∈ [−1; 2].

8. Ïóñòü h � âûñîòà è d � äèàìåòð îñíîâàíèÿ öèëèíäðà. Òàê êàê îñåâîå ñå÷åíèå öèëèí-
äðà ïðåäñòàâëÿåò ñîáîé ïðÿìîóãîëüíèê ñî ñòîðîíàìè h è d, èìååì Q = πdh. Ïîñêîëüêó
ïëîùàäü áîêîâîé ïîâåðõíîñòè öèëèíäðà Slat. = dh è dh = Q, ïîëó÷èì Slat. = πQ.

Îòâåò: Slat. = πQ.

9. Ïðèìåíèâ òåîðåìó Áåçó, ïîëó÷àåì ðàâåíñòâî P (2) = P (−1), òî åñòü

8 + 8a− 10− a− 9 = −1 + 2a + 5− a− 9,

îòêóäà a = 1. Ñëåäîâàòåëüíî, P (X) = X3+2X2−5X−10. Êîðíè ìíîãî÷ëåíà P (X) íàéäåì,
ðåøàÿ óðàâíåíèå P (X) = 0.
X3 +2X2−5X−10 = 0 ⇔ (X3−5X)+(2X2−10) = 0 ⇔ X(X2−5)+2(X2−5) = 0 ⇔
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⇔ (X2 − 5)(X + 2) = 0 ⇔ (X −√5)(X +
√

5)(X + 2) = 0,
îòêóäà X1 =

√
5, X2 = −√5, X3 = −2.

Îòâåò: êîðíÿìè ìíîãî÷ëåíà P (X) ÿâëÿþòñÿ −√5,−2,
√

5.

10. Óðàâíåíèå êàñàòåëüíîé ê ãðàôèêó ôóíêöèè f(x) â òî÷êå (x0; f(x0)) èìååò âèä

y = f ′(x0)(x− x0) + f(x0).

Â äàííîì ñëó÷àå f ′(x) =
x√

x2 − 5
, f ′(3) =

3

2
, òîãäà óðàâíåíèå êàñàòåëüíîé ê ãðàôèêó

ôóíêöèè f â òî÷êå M(3; 2)

y =
3

2
(x− 3) + 2 èëè y =

3

2
x− 5

2
.

Íàéäåì êîîðäèíàòû âåðøèí òðåóãîëüíèêà, îáðàçîâàííîãî áèññåêòðèñàìè êîîðäèíàòíûõ
óãëîâ (y = x è y = −x) è êàñàòåëüíîé ê ãðàôèêó ôóíêöèè f , ðåøàÿ ñèñòåìû ëèíåéíûõ
óðàâíåíèé: {

y =
3

2
x− 5

2
,

y = x,
⇔

{
x = 5,
y = 5,

{
y =

3

2
x− 5

2
,

y = −x,
⇔

{
x = 1,
y = −1,

{
y = x,
y = −x,

⇔
{

x = 0,
y = 0.

Ïðèìåíèâ ôîðìóëó äëÿ íàõîæäåíèÿ ïëîùàäè òðåóãîëüíèêà, âåðøèíàìè êîòîðîãî ÿâ-
ëÿþòñÿ A(x1; y1), B(x2; y2), C(x3; y3):

S =
1

2

∣∣∣∣∣∣∣∣∣∣

∣∣∣∣∣∣

1 1 1
x1 x2 x3

y1 y2 y3

∣∣∣∣∣∣

∣∣∣∣∣∣∣∣∣∣
ïîëó÷èì

S =
1

2

∣∣∣∣∣∣∣∣∣∣

∣∣∣∣∣∣

1 1 1
5 1 0
5 −1 0

∣∣∣∣∣∣

∣∣∣∣∣∣∣∣∣∣

=
1

2

∣∣∣∣ −5− 5

∣∣∣∣=
1

2

∣∣∣∣ −10

∣∣∣∣=
1

2
· 10 = 5.

Îòâåò: S = 5 (êâ.åä.).

11. log2(x
2 − x + b) = log2(−3x + b) ⇔

{
x2 − x + b = −3x + b,
−3x + b > 0,

⇔

⇔
{

x2 + 2x = 0,

x <
b

3
,

⇔





[
x = 0,
x = −2,

x <
b

3
,

⇔




{
x = 0,

x <
b

3
,

{
x = −2,

x <
b

3
,

⇔




{
x = 0,
b > 0,{
x = −2,
b > −6,

⇔
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⇔




{
x ∈ ∅,
b ∈ (−∞;−6],{
x = −2,
b ∈ (−6; 0],




[
x = 0,
x = −2,

b ∈ (0; +∞).

Îòâåò: S =




∅, åñëè b ∈ (−∞;−6];
{−2}, åñëè b ∈ (−6; 0];
{−2; 0}, åñëè b ∈ (0; +∞).

12.
�

�
�
�

�
�

A
A
A
A
A
A
A
A
A
A
AA

HHHHHHHHHHHH

A M

B

N

O

C
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��
����

����

Ïóñòü {AM}⋂{BN} = {O}. Òàê êàê BN⊥AM è AO =
2

3
a (ìåäèàíû òðåóãîëüíèêà

äåëÿòñÿ òî÷êîé ïåðåñå÷åíèÿ â îòíîøåíèè 2:1, ñ÷èòàÿ îò âåðøèíû), S4ABN =
1

2
BN ·AO =

1

2
b · 2

3
a =

ab

3
. Ïîñêîëüêó S4ABC = 2S4ABN (ñâîéñòâî ìåäèàíû), ñëåäóåò, ÷òî

S4ABC = 2 · ab

3
=

2ab

3
(êâ. åä.)

Îòâåò: S =
2ab

3
(êâ. åä.).

Îöåíî÷íàÿ ñõåìà

Ìàêñèìàëüíîå ÷èñëî áàëëîâ
N 1 � 3 áàëëà
N 2 � 3 áàëëà
N 3 � 3 áàëëà
N 4 � 4 áàëëà
N 5 � 5 áàëëîâ
N 6 � 5 áàëëîâ
N 7 � 5 áàëëîâ
N 8 � 4 áàëëîâ
N 9 � 7 áàëëîâ
N 10 � 8 áàëëîâ
N 11 � 8 áàëëîâ
N 12 � 6 áàëëîâ
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âñåãî: 61 áàëë

Îöåíêà
�10� � 60-61 áàëë
�9� � 55-59 áàëëîâ
�8� � 48-54 áàëëà
�7� � 39-47 áàëëîâ
�6� � 30-38 áàëëîâ
�5� � 21-29 áàëëîâ
�4� � 13-20 áàëëîâ
�3� � 6-12 áàëëîâ
�2� � 2-5 áàëëîâ
�1� � 0-1 áàëë


