
¾Ñèðèóñ¿, ÿíâàðñêàÿ ìàòåìàòè÷åñêàÿ ïðîãðàììà � 2021, 8 êëàññ

8-1. Ñêîáêè. 10 ÿíâàðÿ

1. �àñêðîéòå ñêîáêè è ïðèâåäèòå ïîäîáíûå:

a) (a− b)2 + (b− c)2 + (c− a)2;

b) (a + b+ c)(ab+ bc + ca) è (a+ b)(b+ c)(c+ a);

) (a+ b+ c)2 è (a+ b+ c)3;

d) (a + b+ c)(a2 + b
2 + c

2
− ab− bc− ca);

e) (1 + a)(1 + b)(1 + c) è (1− a)(1− b)(1− c).

2. a) Êàê ìîæåò ïîëó÷èòüñÿ x
7

ïðè ðàñêðûòèè ñêîáîê â âûðàæåíèè

(x5 + 4x4
− 5x3 + 8x2

− x+ 9)(4x5
− 7x4 + 13x3

− 5x+ 7)?

Íàéäèòå êîý��èöèåíò

1

ïðè x
7

â ýòîì âûðàæåíèè.

b) �àñêðîéòå ñêîáêè è ïðèâåäèòå ïîäîáíûå â âûðàæåíèÿõ

(a− 1)(a19 + a
18 + a

17 + . . .+ a+ 1) è (a+ 1)(a19 − a
18 + a

17
− . . .+ a− 1).

) Êàê ìîæåò ïîëó÷èòüñÿ a1a2 ïðè ðàñêðûòèè ñêîáîê â âûðàæåíèè

(a1 + a2 + a3 + a4 + a5 + a6)(a1 + a2 + a3 + a4 + a5 + a6)?

�àñêðîéòå ñêîáêè â ýòîì âûðàæåíèè.

3. a) ×åìó ðàâíÿåòñÿ ñóììà âñåõ ÷èñåë â òàáëèöå óìíîæåíèÿ?

b) Êàæäóþ íå÷¼òíóþ öè�ðó óìíîæèì íà êàæäóþ ÷¼òíóþ. ×åìó ðàâíÿ-

åòñÿ ñóììà âñåõ ïîëó÷åííûõ ÷èñåë?

ñ) 3D-òàáëèöà óìíîæåíèÿ óñòðîåíà êàê îáû÷íàÿ òàáëèöà óìíîæåíèÿ: â

êëåòêàõ êóáà 9×9×9 ñòîÿò ïðîèçâåäåíèÿ òð¼õ öè�ð. ×åìó ðàâíà ñóììà

âñåõ ÷èñåë â ýòîé òàáëèöå?

4. a) Êàê ìîæåò ïîëó÷èòüñÿ abc ïðè ðàñêðûòèè ñêîáîê (a+b)(b+c)(c+
+ a)? Êàêîé êîý��èöèåíò áóäåò ïðè abc?

b) Êàê ìîæåò ïîëó÷èòüñÿ a
3
b
2

ïðè ðàñêðûòèè ñêîáîê (a+b)5 2

? Íàéäèòå

êîý��èöèåíò ïðè a
3
b
2

â ýòîì âûðàæåíèè.

ñ) Êàê ìîæåò ïîëó÷èòüñÿ abc ïðè ðàñêðûòèè ñêîáîê (a+b+c)3? Íàéäèòå

êîý��èöèåíò ïðè abc.

5. Äëÿ êàæäîãî íàáîðà öè�ð íàïèøåì ïðîèçâåäåíèå öè�ð â ýòîì íà-

áîðå. (Ïðîèçâåäåíèå îäíîãî ÷èñëà � ñàìî ýòî ÷èñëî.) ×åìó ðàâíÿåòñÿ

ñóììà âñåõ ïîëó÷åííûõ ÷èñåë? Ïîäñêàçêà: çàäà÷à 1e).

b) À ñóììà â òåõ íàáîðàõ ãäå íå÷¼òíîå êîëè÷åñòâî öè�ð?

1

ïîñëå ðàñêðûòèÿ ñêîáîê è ïðèâåäåíèÿ ïîäîáíûõ

2

ò.å. ñêîáîê (a+ b)(a+ b)(a+ b)(a+ b)(a+ b)

¾Ñèðèóñ¿, ÿíâàðñêàÿ ìàòåìàòè÷åñêàÿ ïðîãðàììà � 2021, 8 êëàññ

8-1. Ñêîáêè. 10 ÿíâàðÿ

1. �àñêðîéòå ñêîáêè è ïðèâåäèòå ïîäîáíûå:

a) (a− b)2 + (b− c)2 + (c− a)2;

b) (a + b+ c)(ab+ bc + ca) è (a+ b)(b+ c)(c+ a);

) (a+ b+ c)2 è (a+ b+ c)3;

d) (a + b+ c)(a2 + b
2 + c

2
− ab− bc− ca);

e) (1 + a)(1 + b)(1 + c) è (1− a)(1− b)(1− c).

2. a) Êàê ìîæåò ïîëó÷èòüñÿ x
7

ïðè ðàñêðûòèè ñêîáîê â âûðàæåíèè

(x5 + 4x4
− 5x3 + 8x2

− x+ 9)(4x5
− 7x4 + 13x3

− 5x+ 7)?

Íàéäèòå êîý��èöèåíò

1

ïðè x
7

â ýòîì âûðàæåíèè.

b) �àñêðîéòå ñêîáêè è ïðèâåäèòå ïîäîáíûå â âûðàæåíèÿõ

(a− 1)(a19 + a
18 + a

17 + . . .+ a+ 1) è (a+ 1)(a19 − a
18 + a

17
− . . .+ a− 1).

) Êàê ìîæåò ïîëó÷èòüñÿ a1a2 ïðè ðàñêðûòèè ñêîáîê â âûðàæåíèè

(a1 + a2 + a3 + a4 + a5 + a6)(a1 + a2 + a3 + a4 + a5 + a6)?

�àñêðîéòå ñêîáêè â ýòîì âûðàæåíèè.

3. a) ×åìó ðàâíÿåòñÿ ñóììà âñåõ ÷èñåë â òàáëèöå óìíîæåíèÿ?

b) Êàæäóþ íå÷¼òíóþ öè�ðó óìíîæèì íà êàæäóþ ÷¼òíóþ. ×åìó ðàâíÿ-

åòñÿ ñóììà âñåõ ïîëó÷åííûõ ÷èñåë?

ñ) 3D-òàáëèöà óìíîæåíèÿ óñòðîåíà êàê îáû÷íàÿ òàáëèöà óìíîæåíèÿ: â

êëåòêàõ êóáà 9×9×9 ñòîÿò ïðîèçâåäåíèÿ òð¼õ öè�ð. ×åìó ðàâíà ñóììà

âñåõ ÷èñåë â ýòîé òàáëèöå?

4. a) Êàê ìîæåò ïîëó÷èòüñÿ abc ïðè ðàñêðûòèè ñêîáîê (a+b)(b+c)(c+
+ a)? Êàêîé êîý��èöèåíò áóäåò ïðè abc?

b) Êàê ìîæåò ïîëó÷èòüñÿ a
3
b
2

ïðè ðàñêðûòèè ñêîáîê (a+b)5 2

? Íàéäèòå

êîý��èöèåíò ïðè a
3
b
2

â ýòîì âûðàæåíèè.

ñ) Êàê ìîæåò ïîëó÷èòüñÿ abc ïðè ðàñêðûòèè ñêîáîê (a+b+c)3? Íàéäèòå

êîý��èöèåíò ïðè abc.

5. Äëÿ êàæäîãî íàáîðà öè�ð íàïèøåì ïðîèçâåäåíèå öè�ð â ýòîì íà-

áîðå. (Ïðîèçâåäåíèå îäíîãî ÷èñëà � ñàìî ýòî ÷èñëî.) ×åìó ðàâíÿåòñÿ

ñóììà âñåõ ïîëó÷åííûõ ÷èñåë? Ïîäñêàçêà: çàäà÷à 1e).

b) À ñóììà â òåõ íàáîðàõ ãäå íå÷¼òíîå êîëè÷åñòâî öè�ð?

1

ïîñëå ðàñêðûòèÿ ñêîáîê è ïðèâåäåíèÿ ïîäîáíûõ

2

ò.å. ñêîáîê (a+ b)(a+ b)(a+ b)(a+ b)(a+ b)



6. Íà äîñêå çàïèñàíû 10 ðàçëè÷íûõ ÷èñåë. Ïðî�åññîð Odd âû÷èñëèë

âñå-âîçìîæíûå ïðîèçâåäåíèÿ íåñêîëüêèõ çàïèñàííûõ ÷èñåë, âçÿòûõ â

íå÷åòíîì êîëè÷åñòâå (ïî 1, ïî 3, ïî 5, ïî 7, ïî 9), ñëîæèë âñå ýòè ïðîèç-

âåäåíèÿ è ïîëó÷åííóþ ñóììó çàïèñàë íà ëèñòîê. Àíàëîãè÷íî ïðî�åññîð

Even âû÷èñëèë âñå âîçìîæíûå ïðîèçâåäåíèÿ íåñêîëüêèõ ÷èñåë, çàïè-

ñàííûõ íà äîñêå, âçÿòûõ â ÷åòíîì êîëè÷åñòâå (ïî 2, ïî 4, ïî 6, ïî 8, ïî

10), ñëîæèë âñå ýòè ïðîèçâåäåíèÿ è ïîëó÷åííóþ ñóììó çàïèñàë íà ñâîé

ëèñòîê. Îêàçàëîñü, ÷òî ñóììà íà ëèñòêå ïðî�åññîðà Odd íà 1 áîëüøå,

÷åì ñóììà íà ëèñòêå ïðî�åññîðà Even. Äîêàæèòå, ÷òî îäíî èç ÷èñåë,

âûïèñàííûõ íà äîñêå, ðàâíî 1.

7. Äëÿ êàæäîãî íàòóðàëüíîãî n > 2 âû÷èñëèòå ñóììó

1

1
+

1

2
+ . . .+

1

n
+

1

1 · 2
+

1

1 · 3
+ . . .+

1

(n− 1) · n
+ . . .+

1

1 · 2 · . . . · n
.

(Â çíàìåíàòåëÿõ ñòîÿò âñå âîçìîæíûå ïðîèçâåäåíèÿ íåñêîëüêèõ èç ÷è-

ñåë 1, 2, . . . , n. Ïðîèçâåäåíèå îäíîãî ÷èñëà ðàâíî ñàìîìó ýòîìó ÷èñëó.)

8. Èìååòñÿ n íàòóðàëüíûõ ÷èñåë a1, a2, . . . , an. Âûïèøåì âñå ÷èñëà,

îáðàòíûå ê êàæäîìó èç ÷èñåë, ê êàæäîìó ïðîèçâåäåíèþ äâóõ ÷èñåë, ê

êàæäîìó ïðîèçâåäåíèþ òð¼õ ÷èñåë, . . . , ê ïðîèçâåäåíèþ âñåõ ÷èñåë. Ïðè

êàêèõ íàòóðàëüíûõ n ñóììà âñåõ âûïèñàííûõ ÷èñåë ìîæåò îêàçàòüñÿ

ðàâíà 1?
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