
Ïðåäëàãàåì Âàøåìó âíèìàíèþ òèïîâûå çàäà÷è âñòóïèòåëüíûõ îëèìïèàä â 10 êëàññ
ëèöåÿ. Ïîìèìî òèïîâûõ çàäà÷ â òåêñò âñòóïèòåëüíîé îëèìïèàäû òðàäèöèîííî âêëþ÷àþò-
ñÿ è íåñòàíäàðòíûå çàäà÷è.
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II. 1. Âûïîëíèòå äåéñòâèÿ:
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III. Ðåøèòå óðàâíåíèÿ:
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V. Ðåøèòå ñèñòåìû óðàâíåíèé:

1.
{

x2 − y = 3
4

y2 + x = 0,75 2.
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3. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà k, ïðè êîòîðûõ ñëåäóþùàÿ ñèñòåìà èìååò áåñ-
êîíå÷íî ìíîãî ðåøåíèé.

{
(k + 2)x + 3y = 9 + kx
x + (k + 4)y = 2

VI. Äàíî óðàâíåíèå (a− 1)x2 + 4(a + 1)x + a− 4 = 0.

à) Ïðè êàêèõ çíà÷åíèÿõ a óðàâíåíèå èìååò åäèíñòâåííîå ðåøåíèå?
á) Ïðè a = 2 íàéäèòå x3

1 + x3
2, ãäå x1, x2 � êîðíè äàííîãî óðàâíåíèÿ.

â) Ïðè a = −2 íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà b, äëÿ êîòîðûõ ðåøåíèå íåðàâåí-
ñòâà (a− 1)x2 + 4(a + 1)x + a− 4 > b � îòðåçîê.

VII. 1. Êàêèå çíà÷åíèÿ ïðèíèìàåò âûðàæåíèå a2−6a+1 ïðè a, ïðèíàäëåæàùèõ îòðåçêó
[1; 10]

2. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà k, ïðè êîòîðûõ ãèïåðáîëà y =
k

x− 2
ïåðåñåêàåò

ïðÿìóþ, çàäàâàåìóþ óðàâíåíèåì y = x + 1, â òî÷êå, ëåæàùåé íà îñè îðäèíàò.

3. Ïîñòðîéòå ãðàôèê ôóíêöèè y =
x3 − x

|x|
4. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ ïðÿìàÿ y = a ïåðåñåêàåò ãðà-

ôèê ôóíêöèè y =
∣∣x2 − 4x

∣∣ â äâóõ òî÷êàõ.

VIII. 1. Âòîðîé ÷ëåí àðèôìåòè÷åñêîé ïðîãðåññèè ñîñòàâëÿåò 88% îò ïåðâîãî. Íàéäèòå
ñêîëüêî ïðîöåíòîâ ïåðâûé ÷ëåí ñîñòàâëÿåò îò ïÿòîãî.

2. Ñóììà ïåðâûõ òðåõ ÷ëåíîâ óáûâàþùåé ãåîìåòðè÷åñêîé ïðîãðåññèè ðàâíà 21, à
ñóììà èõ êâàäðàòîâ � 189. Íàéäèòå ïåðâûé ÷ëåí è çíàìåíàòåëü äàííîé ïðî-
ãðåññèè.

3. Ìîãóò ëè äëèíû ñòîðîí ïðÿìîóãîëüíîãî òðåóãîëüíèêà îáðàçîâûâàòü ãåîìåòðè-
÷åñêóþ ïðîãðåññèþ?

4. Íàéäèòå ñóììó âñåõ òðåõçíà÷íûõ ÷èñåë, íå äåëÿùèõñÿ íà 11.

IX. 1. Â ðàâíîáåäðåííóþ òðàïåöèþ ìîæíî âïèñàòü îêðóæíîñòü. Íàéäèòå ïëîùàäü
ýòîé òðàïåöèè, åñëè åå îñíîâàíèÿ ðàâíû 1 è 25.

2. Ïî ñòåíå êðåïîñòè, èìåþùåé ôîðìó ðàâíîñòîðîííåãî òðåóãîëüíèêà ñî ñòîðîíîé
400 ì, õîäÿò ÷àñîâûå, êîòîðûå âîîðóæåíû ëóêàìè ñ äàëüíîñòüþ ñòðåëüáû 100
ì. Êàêîâà ïëîùàäü �ïðîñòðåëèâàåìîé� òåððèòîðèè
à) ñíàðóæè êðåïîñòè,
á) âíóòðè êðåïîñòè?

3. ABCD � âûïóêëûé ÷åòûðåõóãîëüíèê, O � òî÷êà ïåðåñå÷åíèÿ åãî äèàãîíàëåé,
OB = OD, AO < OC. Äîêàæèòå, ÷òî ∠BAO > ∠BCD.
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4. Â òðàïåöèè ABCD (AD ‖ BC) ∠A = 60◦, ∠D = 30◦, AD = a, BC = b. Íàéäèòå:
à) ïëîùàäü òðàïåöèè ABCD,
á) äëèíó îòðåçêà, ñîåäèíÿþùåãî ñåðåäèíû BC è AD.

X. 1. Âûÿñíèòå, ÿâëÿåòñÿ ëè ïðîñòûì ÷èñëî 210 + 512.
2. Íàéäèòå íàèáîëüøåå çíà÷åíèå âûðàæåíèÿ −x4 − 2x3 − 3x2 − 2x + 3.
3. Ïÿòíàäöàòü ðàçëè÷íûõ íàòóðàëüíûõ ÷èñåë äàþò â ñóììå 121. Íàéäèòå ýòè ÷èñ-

ëà.
4. Îïåðàöèÿ ∗ êàæäûì äâóì ÷èñëàì x, y ñòàâèò â ñîîòâåòñòâèå ÷èñëî, îáîçíà÷àåìîå

x ∗ y. Ïðè ýòîì äëÿ âñåõ ÷èñåë x, y, z âûïîëíÿåòñÿ:
à) x ∗ x = 0

á) (x + y) ∗ z = x + (y ∗ z)

Íàéäèòå 6 ∗ 14.
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