
9 êëàññ Ìåòîä êàñàòåëüíûõ 14 ìàÿ 2020

0. Ïîëîæèòåëüíûå ÷èñëà a, b, c, d â ñóììå äàþò 1. Äîêàæèòå, ÷òî

6(a3 + b3 + c3 + d3) > (a2 + b2 + c2 + d2) +
1

8
.

1. Ïîëîæèòåëüíûå ÷èñëà a, b, c, d â ñóììå äàþò 4. Äîêàæèòå, ÷òî

a

a3 + 8
+

b

b3 + 8
+

c

c3 + 8
+

d

d3 + 8
6

4

9
.

2. Ïîëîæèòåëüíûå ÷èñëà a, b, c òàêîâû, ÷òî a2+b2+c2 = 3. Äîêàæèòå,

÷òî
1

2− a
+

1

2− b
+

1

2− c
> 3.

3. Äëÿ ëþáûõ ïîëîæèòåëüíûõ ÷èñåë a, b, c äîêàæèòå, ÷òî

(b+ c− a)2

a2 + (b+ c)2
+

(c+ a− b)2

b2 + (c+ a)2
+

(a+ b− c)2

c2 + (a+ b)2
>

3

5
.

4. Ïîëîæèòåëüíûå ÷èñëà a, b, c, d òàêîâû, ÷òî

1

a3 + 1
+

1

b3 + 1
+

1

c3 + 1
+

1

d3 + 1
= 2.

Äîêàæèòå, ÷òî

1− a

1− a+ a2
+

1− b

1− b+ b2
+

1− c

1− c+ c2
+

1− d

1− d+ d2
> 0.

5. Ïîëîæèòåëüíûå ÷èñëà a, b, c òàêîâû, ÷òî abc = 1. Äîêàæèòå, ÷òî

a

a2 + 2
+

b

b2 + 2
+

c

c2 + 2
6 1.

6. Ïîëîæèòåëüíûå ÷èñëà a2, a3, . . . , an òàêîâû, ÷òî a2a3 . . . an = 1.
Äîêàæèòå, ÷òî

(a2 + 1)2 · (a3 + 1)3 · . . . · (an + 1)n > nn.

7. Ïîëîæèòåëüíûå ÷èñëà a, b, c òàêîâû, ÷òî 1
a
+ 1

b
+ 1

c
= a + b + c.

Äîêàæèòå, ÷òî

1

(2a+ b+ c)2
+

1

(a+ 2b+ c)2
+

1

(a+ b+ 2c)2
6

3

16
.
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