
ÖÏÌ. Ãðóïïà 9-2 25.09.2017

Ñåðèÿ 5. Íåðàâåíñòâî Êîøè�Áóíÿêîâñêîãî

1. Äîêàæèòå, ÷òî ïðè âñåõ (a, b, c, d) âåðíî íåðàâåíñòâî (a2 + b2)(c2 + d2) > (ac+ bd)2.
2. Èçâåñòíî, ÷òî a+ b+ c = 1. Äîêàæèòå, ÷òî a2 + b2 + c2 > 1

3
.

3. Èçâåñòíî, ÷òî 9x2+16y2+144z2 = 169. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå âûðàæåíèÿ
6x− 4y + 24z.

4. Èçâåñòíî, ÷òî a+ b+ c = 1. Íàéäèòå ìàêñèìàëüíîå çíà÷åíèÿ âûðàæåíèÿ
√
4a+ 1 +√

4b+ 1 +
√
4c+ 1.

5. Ðåøèòå óðàâíåíèå 2
√
x+ 7 + 3

√
37− 2x+ 6

√
3x+ 93 = 7

√
2x+ 137.

6. Äîêàæèòå, ÷òî äëÿ ëþáûõ ÷èñåë a1, . . . , a1987 è ïîëîæèòåëüíûõ ÷èñåë b1, . . . , b1987
ñïðàâåäëèâî íåðàâåíñòâî

(a1 + . . .+ a1987)
2

b1 + . . .+ b1987
6

a21
b1

+ . . .+
a21987
b1987

.

7. Äîêàæèòå íåðàâåíñòâî (a1b1+a2b2+a3b3+a4b4)
(

a1
b1

+ a2
b2

+ a3
b3

+ a4
b4

)
> (a1+a2+a3+a4)

2.

8. Ñðåäè âñåõ ðåøåíèé (a, b, c, d) ñèñòåìû


a2 + b2 = 9,
c2 + d2 = 16,
ad+ bc > 12

íàéòè òàêèå, ïðè êîòîðûõ

âåëè÷èíà b+ d ïðèíèìàåò íàèìåíüøåå çíà÷åíèå.
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