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Ìèíèñòåðñòâî Îáðàçîâàíèÿ è Íàóêè
Ýêçàìåí ïî ìàòåìàòèêå íà ñîèñêàíèå çâàíèÿ áàêàëàâðà, èþíü, 1999

Ãóìàíèòàðíûé ïðîôèëü
III Âàðèàíò

Âðåìÿ ðåøåíèÿ - 180 ìèíóò

1. Îïðåäåëèòü, êàêîìó ÷èñëîâîìó ìíîæåñòâó ïðèíàäëåæèò ÷èñëîâîå âûðàæåíèå
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Ðåøåíèå. Ïðèâåäÿ ê îáùåìó çíàìåíàòåëþ, ïîëó÷èì
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Îòâåò. Ìíîæåñòâó íàòóðàëüíûõ ÷èñåë.
Çàìå÷àíèå. Íóæíî ïðèíÿòü âî âíèìàíèå, ÷òî N ⊂ Z ⊂ Q ⊂ R ⊂ C . . .

2. Íàïèñàòü ïîëèíîìèàëüíîå óðàâíåíèå òðåòüåãî ïîðÿäêà, åñëè èçâåñòíî, ÷òî îäíèì èç
êîðíåé ýòîãî óðàâíåíèÿ ÿâëÿåòñÿ x = 1.

Ðåøåíèå. Ïóñòü êîðíÿìè èñêîìîãî óðàâíåíèÿ ÿâëÿþòñÿ x1 = 1, x2 = 2 è x3 = 3. Òîãäà,
ñîãëàñíî òåîðåìå Áåçó,

P3(x) = (x− 1)(x− 2)(x− 3) èëè P3(x) = x3 − 6x2 + 11x− 6.

Â îáùåì ñëó÷àå, åñëè êîýôôèöèýíòû ìíîãî÷ëåíà a0x3 + a1x2 + a2x + a3 óäîâëåòâîðÿþò
óñëîâèþ a0 + a1 + a2 + a3 = 0, òî x = 1 åñòü êîðåíü óðàâíåíèÿ a0x3 + a1x2 + a2x + a3 = 0.

3. Íàéòè ñóììó äåéñòâèòåëüíûõ êîðíåé óðàâíåíèÿ 3
√

x + 2 3
√

x2 = 3.
Ðåøåíèå. ÎÄÇ óðàâíåíèÿ åñòü ìíîæåñòâî R. Îáîçíà÷èâ 3

√
x = t, ïîëó÷èì êâàäðàòíîå

óðàâíåíèå 2t2 + t− 3 = 0, ðåøåíèÿ êîòîðîãî t1 = 1 è t2 = −3
2
.

Òàêèì îáðàçîì,
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√
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
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,

ñëåäîâàòåëüíî, ñóììà äåéñòâèòåëüíûõ êîðíåé èñõîäíîãî óðàâíåíèÿ ðàâíà x1 + x2 = −19
8
.

4. Ðåøèòü íåðàâåíñòâî (x− 3) · log 1
3
x ≤ 0.

Ðåøåíèå. ÎÄÇ íåðàâåíñòâà åñòü ìíîæåñòâî (0; +∞). Èñïîëüçóåì îáîáùåííûé ìåòîä
èíòåðâàëîâ.
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Ïîëó÷èì: x ∈ (0, 1] ∪ [3; +∞).

5. Ïîêàçàòü, ÷òî ïàðàáîëà y = x2 − x + 5, 35 íå ïåðåñåêàåò ãðàôèê ôóíêöèè f(x) =
2 sin x + 3.

Ðåøåíèå. Ïîñêîëüêó x2−x+5, 35 = x2−2 · 1
2
x+

1
4
− 1

4
+5, 35 =

(

x− 1
2

)2

+5, 1, îáëàñòü
çíà÷åíèé ôóíêöèè y = x2 − x + 5, 35 åñòü ìíîæåñòâî [5, 1; +∞). Â òî æå âðåìÿ, | sin x| ≤ 1
âëå÷åò 1 ≤ 2 sin x + 3 ≤ 5 è, ñëåäîâàòåëüíî, ãðàôèêè äàííûõ ôóíêöèé íå ïåðåñåêàþòñÿ.

6. Îïðåäåëèòü ïëîùàäü ôèãóðû, îãðàíè÷åííîé ãðàôèêàìè ôóíêöèé f(x) = 2 + x− x2

è g(x) = 2− x.
Ðåøåíèå.
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Ïëîùàäü S ôèãóðû, îãðàíè÷åííîé ãðàôèêàìè ôóíêöèé f(x) = 2+x−x2 è g(x) = 2−x
(ñì. ðèñóíîê) îïðåäåëÿåòñÿ ïî ôîðìóëå

S =
b

∫

a

[f(x)− g(x)]dx,

ãäå a è b - ïðåäåëû èíòåãðèðîâàíèÿ, êîòîðûå îïðåäåëÿþòñÿ ïðè ðåøåíèè óðàâíåíèÿ f(x) =
g(x).

Â äàííîì ñëó÷àå
2 + x− x2 = 2− x èëè x2 − 2x = 0

îòêóäà, ó÷èòûâàÿ, ÷òî a < b, ïîëó÷èì a = 0, b = 2.
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Ñëåäîâàòåëüíî,

S =
2

∫

0

(2 + x− x2 − 2 + x)dx =
2

∫

0

(2x− x2)dx =
(

x2 − x3

3

)∣

∣

∣

∣

∣

2

0

= 4− 8
3

=
4
3
(êâ.åä.)

7. Ïðè êàêèõ äåéñòâèòåëüíûõ çíà÷åíèÿõ çíà÷åíèÿõ ïàðàìåòðà a ñèñòåìà










ax + y + z = 1,
3x + ay + z = 1,
3x + y + az = 1,

èìååò åäèíñòâåííîå ðåøåíèå?
Ðåøåíèå. Ñîãëàñíî ïðàâèëó Êðàìåðà, äàííàÿ ñèñòåìà áóäåò èìåòü åäèíñòâåííîå ðåøå-

íèå, òîãäà è òîëüêî òîãäà, êîãäà åå ãëàâíûé îïðåäåëèòåëü áóäåò îòëè÷åí îò íóëÿ.

a 1 1
3 a 1
3 1 a

6= 0.

Ðàñêðûâàÿ îïðåäåëèòåëü, ïîëó÷èì

a3 − 7a + 6 6= 0,

îòêóäà, ó÷èòûâàÿ, ÷òî

a3 − 7a + 6 = a3 − a− 6a + 6 = a(a2 − 1)− (6a− 6) = a(a− 1)(a + 1)− 6(a− 1) =
= (a− 1)(a2 + a− 6) = (a− 1)(a + 2)(a− 3)

ïîëó÷èì a 6= 1, a 6= −2 è a 6= 3 èëè a ∈ R \ {−2, 1, 3}.

8. Íàïèøèòå óðàâíåíèå êàñàòåëüíîé ê ãðàôèêó ôóíêöèè f(x) = 2x2 +
1
3
x3 â òî÷êå

x0 = −3.
Ðåøåíèå. Óðàâíåíèå êàñàòåëüíîé ê ãðàôèêó ôóíêöèè f(x) â òî÷êå x0 åñòü

y − f(x0) = f ′(x0)(x− x0),

ãäå f ′(x0) - çíà÷åíèå ïðîèçâîäíîé ôóíêöèè f(x) â òî÷êå x0.
Òàê êàê

f(x0) = f(−3) = 2 · (−3)2 +
1
3
(−3)3 = 9,

f ′(x) = (2x2 +
1
3
x3)′ = 4x + x2,

f ′(−3) = 4 · (−3) + (−3)2 = −3
ïîëó÷èì

y − 9 = −3(x + 3)

èëè, ïîñëå ýëåìåíòàðíûõ ïðåîáðàçîâàíèé, y = −3x.
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9. Â îñíîâàíèè òðåóãîëüíîé ïèðàìèäû - ïðÿìîóãîëüíûé òðåóãîëüíèê ñ êàòåòàìè 12ñì
è 16ñì. Íàéòè îáúåì ïèðàìèäû, åñëè èçâåñòíî, ÷òî áîêîâûå ðåáðà ðàâíû è èìåþò äëèíó
2
√

41ñì.
Ðåøåíèå.
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Ïîñêîëüêó âñå áîêîâûå ðåáðà ðàâíû, âûñîòà ïèðàìèäû ïàäàåò â öåíòð îïèñàííîé
îêðóæíîñòè îñíîâàíèÿ, òî åñòü, îñíîâàíèå âûñîòû íàõîäèòñÿ â ñåðåäèíå ãèïîòåíóçû AC.

Òàê êàê
AC =

√
AB2 + BC2 =

√
122 + 162 =

√
400 = 20(ñì),

OC =
1
2
AC =

1
2
· 20 = 10(ñì),

SO =
√

SC2 −OC2 =
√

164− 100 =
√

64 = 8(ñì),

S4ABC =
1
2
AB ·BC =

1
2
· 12 · 16 = 96(ñì2)

ïîëó÷èì
V =

1
3
S4ABC · SO =

1
3
· 96 · 8 = 256(ñì3).


