
I âàðèàíò ðàçáîð òåñòà

1. Òàê êàê âñå ïàññàæèðû äîëæíû åõàòü â ðàçíûõ âàãîíàõ, òðåáóåòñÿ îòîáðàòü 4
âàãîíà èç 9. Â çàäà÷å íå ñêàçàíî, ÷òî ëþäè îäèíàêîâûå, òàê ÷òî àïðèîðè ñ÷èòàåì,
÷òî ëè÷íîñòü ÷åëîâåêà âàæíà. Ñ ó÷åòîì ýòîãî ñòàíîâèòñÿ ÿñíî, ÷òî èñïîëüçóþòñÿ
ðàçìåùåíèÿ èç n ðàçëè÷íûõ ýëåìåíòîâ ïî m ýëåìåíòîâ, ãäå n = 9, m = 4. ×èñëî
òàêèõ ðàçìåùåíèé íàõîäèì ïî ôîðìóëå: Am

n = n · (n−1) · (n−2) · . . . · (n−m+1).
Ïîëó÷àåì: A4

9 = 9 · 8 · 7 · 6 = 3024.
Îòâåò:3024

2. Âîñïîëüçóåìñÿ ôîðìóëîé

Ck
n =

n!

(n− k)!k!

òîãäà ïîëó÷èì
(x+ 1)!

(x− 2)!3!
+

2(x− 1)!

(x− 4)!3!
= 7(x− 1),

îòêóäà ïîñëå ñîêðàùåíèÿ ïåðâîé äðîáè íà (x − 2)!, à âòîðîé äðîáè íà (x − 4)!,
ïîëó÷èì

(x+ 1)x(x− 1) + 2(x− 1)(x− 2)(x− 3) = 42(x− 1).

Äàëåå, ó÷èòûâàÿ, ÷òî x 6= 1, ñîêðàùàåì íà (x− 1) è ïîëó÷àåì êâàäðàòíîå óðàâ-
íåíèå

x2 + x+ 2(x2 − 5x+ 6) = 42

èëè
x2 − 3x− 10 = 0.

Êîðíè óðàâíåíèÿ: x = 5, x = −2(âòîðîé íå ïîäõîäèò ïî ñìûñëó çàäà÷è).
Îòâåò: 5.

3. Òàê êàê îðäèíàòû âåðøèíA èB ðàâíû, òîAB||Ox. Èç òðåõ îòðåçêîâOA, AB, Ob
ñòîðîíàìè ïàðàëëåëîãðàììà ìîãóò áûòü òîëüêî OA è AB, òàê êàê ïî óñëîâèþ
OB - äèàãîíàëü. Ïîýòîìó BC||OA è C(5; 0). Ïî ôîðìóëå ðàññòîÿíèÿ ìåæäó
òî÷êàìè OB =

√
82 + 62 =

√
100, AC =

√
(5− 3)2 + (0− 6)2 =

√
40, òàêìè îáðà-

çîì, OB : AC =
√
100 :

√
40 =

√
2, 5 - èñêîìîå îòíîøåíèå äèàãîíàëåé.

Òåïåðü ïîëó÷èì óðàâíåíèÿ ñòîðîí. OA èìååò âèä y = kx + b, ãäå k = 6 : 3 = 2
è b = 0; ñëåäîâàòåëüíî, y = 2x. Óðàâíåíèå ñòîðîíû AB - y = 6. Äàëåå, òàê êàê
BC||OA, òî óãëîâîé êîýôôèöèåíò ïðÿìîé BC åñòü k = 2, à ñîîòâåòñòâóþùåå
åìó çíà÷åíèå b íàéäåì èç óðàâíåíèÿ y = 2x + b, ïîäñòàâèâ â íåãî âìåñòî x è y
êîîðäèíàòû òî÷êè C(5 < 0); òîãäà ïîëó÷èì 0 = 10 + b, ò.å. b = −10, çíà÷èò
óðàâíåíèå BC èìååò âèä y = 2x− 10. Íàêîíåö, óðàâíåíèå OC åñòü y = 0. ×òîáû
íàéòè óðàâíåíèå äèàãîíàëåé AC, âîñïîëüçóåìñÿ òåì, ÷òî òî÷êè A(3; 6), C(5; 0)
ïðèíàäëåæèò ïðÿìîé AC è, ñëåäîâàòåëüíî, èõ êîîðäèíàòû óäîâëåòâîðÿþò èñ-
êîìîìó óðàâíåíèþ. Ïîäñòàâèâ ýòè êîîðäèíàòû â óðàâíåíèå y = kx+ b, ïîëó÷èì
6 = 3k + b, 0 = 5k + b, îòêóäà k = −3, b = 15. Èòàê, y = −3 + 15 åñòü óðàâíåíèå
äèàãîíàëè AC.
Îòâåò: OB : AC =

√
2, 5, y = 0(OC), y = 6(AB), y = 2x(OA), y = 2x− 10(BC),

y = −3x+ 15(AC).



4. Èñïîëüçóÿ ôîðìóëó àðèôìåòè÷åñêîé ïðîãðåññèè an = a1 + d(n − 1), ïîëó÷àåì
ñèñòåìó óðàâíåíèé {

a2d = 30

a3 + a5 = 32

èëè {
(a1 + d)d = 30

a1 + 2d+ a1 + 4d = 32

Îòñþäà íàõîäèì äâà ðåøåíèÿ 1) a1 = 1, d = 5; 2) a1 = 7, d = 3. Äëÿ êàæäîãî
èç íèõ âîñïîëüçóåìñÿ ôîðìóëîé ñóììû àðèôìåòè÷åñêîé ïðîãðåññèè

Sn =
2a1 + d(n− 1)

2
· n

1) Ïðè a1 = 1, d = 5 ïîëó÷àåì

112 =
2 + 5(n− 1)

2
· n,

îòêóäà n1 = 7, n2 = −6, 4. Âòîðîé íå ïîäõîäèò. Â ýòîì ñëó÷àå ïåðâûå òðè ÷ëåíà
òàêîâû:1, 6, 11.
2) Ïðè a1 = 7, d = 3 ïîëó÷àåì

112 =
14 + 3(n− 1)

2
· n,

îòêóäà n1 = 7, n2 = −32
3
. Âòîðîé íå ïîäõîäèò. Â ýòîì ñëó÷àå ïåðâûå òðè ÷ëåíà

òàêîâû: 7, 10, 13.
Çàìåòèì, ÷òî â îáîèõ ñëó÷àÿõ ÷èñëî ÷ëåíîâ ðàâíî 7.
Îòâåò: 7 ÷ëåíîâ, 1, 6, 11 èëè 7, 10, 13

5.
|x2 − 2x| − |x− 3| = x− 2

Äëÿ íà÷àëà íóæíî îïðåäåëèòü ïðîìåæóòêè çíàêîïîñòîÿíñòâà ôóíêöèé.
Ðàçáåð¼ì îòäåëüíî êàæäûé èç ïðîìåæóòêîâ:

1) (−∞; 0] ∪ [2; 3]
x2 − 2x− (3− x) = x− 2

x2 − 2x− 1

Êîðíè äàííîãî êâàäðàòíîãî óðàâíåíèÿ: 1 +
√
2, 1 −

√
2. Ïåðâûé êîðåíü íàõî-

äèòñÿ â ïðîìåæóòêå [2; 3], âòîðîé - â ïðîìåæóòêå (−∞; 1].



2) (0; 2)

2x− x2 − (3− x) = x− 2

x2 − 2x+ 1 = 0

Êîðíåì äàííîãî êâàäðàòíîãî óðàâíåíèÿ ÿâëÿåòñÿ: 1. Ýòîò êîðåíü ïðèíàäëåæèò
ðàññìàòðèâàåìîìó ïðîìåæóòêó.
3) (3; +∞)

x2 − 2x− (x− 3) = x− 2

x2 − 4x+ 5 = 0

Ó äàííîãî êâàäðàòíîãî óðàâíåíèÿ íåò êîðíåé.
Îòâåò: 1 +

√
2, 1−

√
2, 1

II âàðèàíò ðàçáîð òåñòà

1. Ðàçëè÷íûõ äðîáåé ìîæíî ñîñòàâèòü

C2
6 · 2 =

6!

4!2!
· 2 = 5 · 6 = 30.

C2
6 ñïîñîáàìè âûáèðàåì äâà ÷èñëà èç 6, è äâóìÿ ñïîñîáàìè ñîñòàâëÿåì èç íèõ

äðîáü: ñíà÷àëà îäíî ÷èñëî - ÷èñëèòåëü, äðóãîå çíàìåíàòåëü è íàîáîðîò. Èç ýòèõ
äðîáåé ðîâíî 15 áóäóò ïðàâèëüíûìè.
Îòâåò: 30; 15

2. Ñîãëàñíî ôîðìóëå

Ak
n =

n!

(n− k)!
= n(n− 1)(n− 2) · . . . · (n−m+ 1),

íàõîäèì

A2
x =

x!

(x− 2)!
=

x(x− 1)(x− 2)!

(x− 2)!
= x(x− 1).

Äàëåå, èñïîëüçóÿ ôîðìóëû Ck
n = Cn−k

n è ôîðìóëó ÷èñëà ñî÷åòàíèé áåç ïîâòîðå-
íèé, ïîëó÷èì

Cx−1
x = Cx−(x−1)

x = C1
x =

x!

1!(x− 1)!
= x.

Ïîýòîìó äàííîå óðàâíåíèå ïðèìåò âèä

x2(x− 1) = 48

x2(x− 1) = 42 · 3

Ñëåäîâàòåëüíî, x = 4
Îòâåò: 4



3. Ïî óñëîâèþ, AC = 15 ñì, BD = 8 ñì, îòêóäà íàõîäèì êîîðäèíàòû âåðøèí
ðîìáà: A(−7, 5; 0), B(0; 4), C(7, 5; 0), D(0; −4). Óãëîâîé êîýôôèöèåíò ïðÿìîé
BC åñòü

k1 = tg∠BCN = − tg∠BCO = − 4

7, 5
= − 8

15
.

Òîãäà, çíàÿ êîîðäèíàòû òî÷êè B, ñîñòàâèì óðàâíåíèå ñòîðîíû BC:

y − 4 = − 8

15
(x− 0)

èëè 8x+15y−60 = 0. Óðàâíåíèå ñòîðîíû AD íàéäåì ïî å¼ èçâåñòíîìó óãëîâîìó
êîýôôèöèåíòó

k1 = −
8

15
òàê êàê AD||BC è êîîðäèíàòàì òî÷êè D:

y + 4 = − 8

15
(x− 0),

èëè 8x+ 15y + 60 = 0. Äàëåå, óãëîâîé êîýôôèöèåíò ïðÿìîé AB åñòü

k2 = tg∠BAO =
4

7, 5
=

8

15

è óðàâíåíèå ñòîðîíû AB çàïèñûâàåòñÿ â âèäå 8x − 15y + 60 = 0, à óðàâíåíèå
ñòîðîíû DC - â âèäå 8x − 15y − 60 = 0. Òåïåðü ïðîâåäåì OK ⊥ BC è äëÿ
íàõîæäåíèÿ OK âîñïîëüçóåìñÿ òåì, ÷òî

S4OBC =
1

2
OC ·OB =

1

2
OK ·BC,

îòêóäà

OK =
OC ·OB

BC
.

Ïîñêîëüêó BC =
√

7, 52 + 42 = 8, 5, íàõîäèì

OK =
7, 5 · 4
8, 5

=
60

17

Îòâåò: 8x − 156 + 60 = 0(AB), 8x − 15y − 60 = 0(DC), 8x + 15y − 60 = 0(BC),
8x+ 15y + 60 = 0(AD), 60

17

4. Èñïîëüçóÿ ôîðìóëó bn = b1q
n−1, ïîëó÷àåì ñèñòåìó{

b1 + b4 = −49
b2b3 = 14

èëè {
b1(1 + q3) = −49
b1q(1 + q) = 14

Îòñþäà ñëåäóåò, ÷òî
1− q + q2

q
= −49

14

èëè 2q2+5q+2 = 0, ò.å. q1 = −2, q2 = −0, 5. Òîãäà èñêîìûìè ÷åòûðüìÿ ÷èñëàìè
ÿâëÿþòñÿ 7, -14, 28, -56
Îòâåò: 7, -14, 28, -56



5.
|x2 − 4|+ |2x− 1| = x+ 1

Îïðåäåëèì ñíà÷àëà ïðîìåæóòêè çíàêîïîñòîÿíñòâà: Ðàçáåð¼ì îòäåëüíî êàæäûé

èç ïðîìåæóòêîâ:
1) (−∞; −2]

x2 − 4 + (1− 2x) = x+ 1

x2 − 3x− 4 = 0

Êîðíÿìè äàííîãî êâàäðàòíîãî óðàâíåíèÿ ÿâëÿþòñÿ: 4, -1. Îáà êîðíÿ íå ïðèíàä-
ëåæàò ðàññìàòðèâàåìîìó ïðîìåæóòêó.
2) (−2; 0, 5]

4− x2 + 1− 2x = x+ 1

x2 + 3x− 4 = 0

Êîðíÿìè äàííîãî êâàäðàòíîãî óðàâíåíèÿ ÿâëÿþòñÿ: -4, 1. Îáà êîðíÿ íå ïðèíàä-
ëåæàò ðàññìàòðèâàåìîìó ïðîìåæóòêó.
3) (0, 5; 2]

4− x2 + 2x− 1 = x+ 1

x2 − x− 2 = 0

Êîðíÿìè äàííîãî êâàäðàòíîãî óðàâíåíèÿ ÿâëÿþòñÿ: 2, -1. Ïåðâûé êîðåíü ïðè-
íàäëåæèò ðàññìàòðèâàåìîìó ïðîìåæóòêó, âòîðîé íåò.
4) (2; +∞)

x2 − 4 + 2x− 1 = x+ 1

x2 + x− 6 = 0

Êîðíÿìè äàííîãî êâàäðàòíîãî óðàâíåíèÿ ÿâëÿþòñÿ: 2, -3. Îáà êîðíÿ íå ïðèíàä-
ëåæàò ðàññìàòðèâàåìîìó ïðîìåæóòêó.
Îòâåò: 2


