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Ðåøåíèå. Ïðåîáðàçóåì ïî ôîðìóëàì ñîêðàù¼ííîãî óìíîæåíèÿ (ñóììà êóáîâ è ðàçíîñòü êâàäðàòîâ):(
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Â êà÷åñòâå îòâåòà ìîæíî áûëî óêàçàòü îäíó èç äâóõ äðîáåé − 1
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2. Íàéòè ñóììó âñåõ òð¼õçíà÷íûõ ÷èñåë, êîòîðûå ïðè äåëåíèè íà 11 äàþò îñòàòîê 5.

Ðåøåíèå. ×èñëà 104, 115, . . . , 995 îáðàçóþò àðèôìåòè÷åñêóþ ïðîãðåññèþ èç 82 ÷ëåíîâ.
(ò.ê. 104 = 5 + 9 · 11, à 995 = 5 + 90 · 11).

Ñóììà ïåðâûõ 82 ÷ëåíîâ ïðîãðåññèè ðàâíà
104 + 995

2
· 82 = 1099 · 41 = 45 059.

3. Áàíê â êîíöå ãîäà íà÷èñëÿåò 20% ê ñóììå, íàõîäÿùåéñÿ íà ñ÷¼òå â íà÷àëå ãîäà.
Êàêèì ñòàíåò âêëàä 50 000 ðóáëåé ÷åðåç 3 ãîäà.

Ðåøåíèå. (1 ñïîñîá)

×åðåç ãîä íà÷èñëÿò ïðîöåíòû 50 000 · 0.2 = 10 000 ðóáëåé. Âêëàä ñòàíåò 60 000 ðóáëåé.
×åðåç äâà ãîäà íà÷èñëÿò ïðîöåíòû 60 000 · 0.2 = 12 000 ðóáëåé. Âêëàä ñòàíåò 72 000 ðóáëåé.
×åðåç òðè ãîäà íà÷èñëÿò ïðîöåíòû 72 000 · 0.2 = 14 400 ðóáëåé. Âêëàä ñòàíåò 86 400 ðóáëåé.

Ðåøåíèå. (2 ñïîñîá)

Êàæäûé ãîä âêëàä óâåëè÷èâàåòñÿ â 1 +
20

100
= 1,2 ðàçà.

×åðåç òðè ãîäà îí ñòàíåò 50 000 ·
(
12

10

)3

= 50 · 123 = 86 400 ðóáëåé.

4. Ïðè äåëåíèè äâóçíà÷íîãî ÷èñëà íà ñóììó åãî öèôð ïîëó÷èëè ÷àñòíîå 7 è îñòàòîê 3, ïðè äåëåíèè ýòîãî æå ÷èñëà
íà ÷èñëî, çàïèñàííîå òåìè æå öèôðàìè â îáðàòíîì ïîðÿäêå, ïîëó÷èëè ÷àñòíîå 1 è îñòàòîê 36.
Íàéäèòå ýòî ÷èñëî.

Ðåøåíèå.

Îáîçíà÷èì öèôðû ÷èñëà a è b. Òîãäà èñõîäíîå ÷èñëî 10a+b, ñóììà öèôð a+b, ïåðåâ¼ðíóòîå ÷èñëî 10b+a, è{
10a+ b = 7 · (a+ b) + 3

10a+ b = 1 · (10b+ a) + 36
⇐⇒

{
3a− 6b = 3

9a− 9b = 36
⇐⇒

{
a− 2b = 1

a = b+ 4
⇐⇒

{
a = 7

b = 3.

Îòâåò: 73.

5. Ðåøèòü óðàâíåíèå (x2 + x− 2)
√
x+ 1 = (x− 1)(x2 + 3x+ 2).

Ðåøåíèå. Óðàâíåíèå èìååò ñìûñë òîëüêî ïðè x > −1. Ïðåîáðàçóåì:

(x+ 2)(x− 1)
√
x+ 1 = (x− 1)(x+ 1)(x+ 2)

(x+ 2)(x− 1)(
√
x+ 1− (x+ 1)) = 0.

Î÷åâèäíî, ÷òî 1 ÿâëÿåòñÿ êîðíåì, à ÷èñëî −2 < −1, ïîýòîìó íå ïîäõîäèò. Ðåøèì óðàâíåíèå
√
x+ 1 = x+1.

√
x+ 1 = x+ 1 ⇐⇒

{
x+ 1 > 0

x+ 1 = (x+ 1)2
⇐⇒ x = −1 èëè x = 0.

Îòâåò: {−1, 0, 1}.
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6. Ðåøèòü íåðàâåíñòâî
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Ðåøåíèå. Ïóñòü t =
√
x, òîãäà íåðàâåíñòâî èìååò âèä:
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Îòâåò:
[
4
9 ; 1
]
∪ (4,+∞).

7. Ðåøèòü óðàâíåíèå
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8. Äâà âåëîñèïåäèñòà âûåõàëè îäíîâðåìåííî èç ïóíêòà A â B, ïåðâûé ñî ñêîðîñòüþ 24 êì/÷, âòîðîé � 18 êì/÷.
Ñïóñòÿ ÷àñ âñëåä çà íèìè âûåõàë àâòîìîáèëü, êîòîðûé îáîãíàë âòîðîãî âåëîñèïåäèñòà íà 10 ìèíóò ðàíüøå, ÷åì
ïåðâîãî. Íàéäèòå ñêîðîñòü àâòîìîáèëÿ.

Ðåøåíèå.

Ïóñòü v � ñêîðîñòü àâòîìîáèëÿ (êì/÷);
t è t+ 1

6 � âðåìÿ äî âñòðå÷è àâòîìîáèëÿ ñî 2 è 1 âåëîñèïåäèñòîì ñîîòâåòñòâåííî (÷);
18t = v(t− 1) � ðàññòîÿíèå, ïðîéäåííîå 2 âåëîñèïåäèñòîì (è àâòîìîáèëåì) äî âñòðå÷è;
24(t+ 1/6) = v(t− 1 + 1

6 ) � ðàññòîÿíèå, ïðîéäåííîå 1 âåëîñèïåäèñòîì (è àâòîìîáèëåì) äî âñòðå÷è;
24(t+ 1/6)− 18t = v · 16 � ðàññòîÿíèå, ïðîéäåííîå àâòîìîáèëåì ìåæäó âñòðå÷àìè.

{
24(t+ 1/6)− 18t = v · 16
18t = v(t− 1)

⇐⇒

{
v = 6(6t+ 4)

18t = 6(6t+ 4)(t− 1)
⇐⇒

{
v = 6(6t+ 4)

6t2 − 5t− 4 = 0

t>0⇐⇒

{
v = 72

t = 4
3

Îòâåò: 72 êì/÷.

9. Ïðè êàêîì çíà÷åíèè a ñóììà êîðíåé óðàâíåíèÿ 2x2 − |a2 − 3|x = 1 áîëüøå, ÷åì a?

Ðåøåíèå. Êîðíè ñóùåñòâóþò òîãäà è òîëüêî òîãäà, êîãäà |a2 − 3|2 + 8 > 0 � èñòèííî ïðè âñåõ a.

Ïî òåîðåìå Âèåòà ñóììà êîðíåé ðàâíà
1

2
|a2 − 3|. Ðåøèì íåðàâåíñòâî

1

2
|a2 − 3| > a ⇐⇒

[
a2 − 3 > 2a

a2 − 3 < −2a
⇐⇒

[
(a− 3)(a+ 1) > 0

(a+ 3)(a− 1) < 0
⇐⇒

a > 3

a < −1
− 3 < a < 1

⇐⇒

[
a > 3

a < 1

Îòâåò: ïðè a ∈ (−∞; 1) ∪ (3;+∞) ñóììà êîðíåé áîëüøå, ÷åì a.
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10. Ïîñòðîèòü ãðàôèê ôóíêöèè f(x) =
1− |x− 2|

x
è ðåøèòü íåðàâåíñòâî f(x) 6 2.

Ðåøåíèå.

f(x) =
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x
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x
, x < 2

⇐⇒ f(x) =
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3

x
− 1, x > 2

1− 1

x
, x < 2, x 6= 0.
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Îðäèíàòû òî÷åê, ëåæàùèõ íà êðàñíîé ÷àñòè ãðàôè-
êà, íå ïðåâîñõîäÿò 2. Àáñöèññû ýòèõ òî÷åê ÿâëÿþòñÿ
ðåøåíèÿìè íåðàâåíñòâà f(x) 6 2.

Îòâåò: (−∞;−1] ∪ (0;+∞).

11. Ïîñòðîèòü ãðàôèê ôóíêöèè f(x) = |x2 − 6x + 5| è íàéòè, ïðè êàêîì k ýòîò ãðàôèê èìååò òðè îáùèå òî÷êè ñ
ãðàôèêîì ôóíêöèè g(x) = k(x− 7) + 4.

Ðåøåíèå.

Ïëàí ïîñòðîåíèÿ: ñòðîèì ïàðàáîëó y = x2 − 6x+ 5 = (x− 3)2 − 4.
Âåðøèíà ïàðàáîëû íàõîäèòñÿ â òî÷êå (3,−4), âåòâè ââåðõ, êîðíè 1 è 5.

Çàòåì îòðàæàåì ÷àñòü â íèæíåé ïîëóïëîñêîñòè îòíîñèòåëüíî îñè àáñöèññ.
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Ãðàôèê g(x) � íåâåðòèêàëüíàÿ ïðÿìàÿ, ñ óãëîâûì
êîýôôèöèåíòîì k, ïðîõîäÿùàÿ ÷åðåç (7, 4).

Èç âñåõ òàêèõ ïðÿìûõ ïîäõîäÿò ãîðèçîíòàëüíàÿ ïðÿ-
ìàÿ ïðè k = 0 è íàêëîííàÿ ïðÿìàÿ, ïðîõîäÿùàÿ ÷å-
ðåç (1, 0), ïðè k = 2

3 .

Îòâåò: k = 0 èëè k = 2
3 .
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12. ABCD � ïàðàëëåëîãðàìì ïëîùàäüþ 22. AK � áèññåêòðèñà îñòðîãî óãëà A, òî÷êà K ∈ BC,AB = 5, AD =
6, AK ∩BD = O. Íàéòè ïëîùàäü 4BOK.

Ðåøåíèå.

A D

B K

O

C

5

6

Ðåøåíèå.

AO � áèññåêòðèñà 4BAD =⇒ λ =
BO

OD
=
AB

AD
=

5

6
.

4BOK ∼ 4DOA (ïî 2-ì óãëàì) =⇒ SBOK

SDOA
=

(
BO

OD

)2

=
25

36
.

SDOA

SABCD
=

SDOA

2 · SABD
=

1

2
· OD
BD

=
1

2
· 1

1 +BO : OD
=

3

11
.

Ò.î. SBOK =
25

36
· 3
11
· 22 =

25

6
.

Îòâåò: 25
6 .

Ðåøåíèå. (2 ñïîñîá)

∠DAK = ∠KAB = ∠AKB (ABCD � ïàð-ì, AK � áèñ-ñà) =⇒ ABK � ð/á =⇒ AB = BK = 5 =⇒ 4BOK ∼
4DOA ñ êîýôôèöèåíòîì ïîäîáèÿ 5 : 6.

Çíà÷èò, âûñîòà 4BOK ñîñòàâëÿåò
5

5 + 6
âûñîòû ABCD. Âûñîòà ABCD ðàâíà S(ABCD) : AD =

22

6
=

11

3
.

S(BOK) =
1

2
·BK · 5

11
· 11
3

=
25

6
.

13. AC � îñíîâàíèå ð/á 4ABC,D ∈ AC,AD = 4, CD = 2. Îêðóæíîñòè, âïèñàííûå â 4ABD è 4DBC, êàñàþòñÿ
BD â òî÷êàõ M è N ñîîòâåòñòâåííî. Íàéòè äëèíó îòðåçêà MN .

A C

B

DF H

M
L

N

K

Ðåøåíèå. Òàê êàê AD > DC, òî òî÷êè íà îòðåçêå BD ðàñïîëîæåíû â
ïîðÿäêå B −M −N −D.

Ïî òåîðåìå îá îòðåçêàõ êàñàòåëüíûõ BM = BK,BN = BL,AK =
AF,CL = CH,DF = DM,DN = DH.

MN = BN −BM = BL−BK = (BC −LC)− (AB −AK) = AK −LC =
AF −HC = (AD−FD)− (CD−DH) = DH −FD+2 = DN −DM +2 =
2−MN =⇒ 2MN = 2.

Îòâåò: MN = 1.

14. Ïóñòü max{a; b} îáîçíà÷àåò áîëüøåå èç ÷èñåë a è b.
Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè m(x) = max{−x2 + 4x− 2;

√
x− 2}

x

y

3

1

2

2

−2

1

Ðåøåíèå.

Ïîñòðîèì ãðàôèêè y =
√
x− 2 è y = −x2 + 4x− 2 = 2− (x− 2)2.

Ôóíêöèÿ m(x) îïðåäåëåíà íà ìíîæåñòâå [2,+∞).

Ïî ãðàôèêó îïðåäåëÿåì, ÷òî
ïðè 2 6 x 6 3 m(x) = 2− (x− 2)2 >

√
x− 2,

à ïðè x > 3 m(x) =
√
x− 2 > 2− (x− 2)2.

Òàêèì îáðàçîì, m(x) ↓ [2, 3] è m(x) ↑ [3,+∞),
minm(x) = m(3) =

√
3− 2 = 2− (3− 2)2 = 1.

Îòâåò: minm(x) = 1.


