
Ïðèêëàäíàÿ Ìàòåìàòèêà
Ðåøåíèå îòêðûòîãî áèëåòà

Òåêñòû çàäà÷ ìîæíî íå ïåðåïèñûâàòü. Äîñòàòî÷íî êðàòêîé çàïèñè óñëîâèÿ çàäà÷è.

1. Ê èñòî÷íèêó ñ ÝÄÑ ε = 85 Â è âíóòðåííèì ñîïðîòèâëåíèåì r = 1 Îì õîòÿò ïîäêëþ-

÷èòü íàãðóçêó ñ ñîïðîòèâëåíèåì R Îì. Íàïðÿæåíèå íà ýòîé íàãðóçêå, âûðàæàåìîå â

âîëüòàõ, äà¼òñÿ ôîðìóëîé U = εR
R+r

. Ïðè êàêîì íàèìåíüøåì çíà÷åíèè ñîïðîòèâëåíèÿ

íàãðóçêè íàïðÿæåíèå íà íåé áóäåò íå ìåíåå 75 Â? Îòâåò âûðàçèòå â îìàõ.

Ðåøåíèå.
U = εR

R+r

85R

R + 1
≥ 75; òàê êàê R + 1 > 0 85R ≥ 75R + 75; 10R ≥ 75; R ≥ 7, 5.

Îòâåò: 7,5 Îì

2. Âû÷èñëèòå

log12 160 + log12 0, 9 + 3 · 0, 5log0,5 16

Ðåøåíèå. Ïðåîáðàçóåì âûðàæåíèå, èñïîëüçóÿ ñâîéñòâà ëîãàðèôìà:

loga x+ logay = loga (x · y), loga x
k = k · loga x, loga a = 1 è îñíîâíîå ëîãàðèôìè÷å-

ñêîå òîæäåñòâî aloga x = x

log12 160 + log12 0, 9 + 3 · 0, 5log0,5 16 = log12 (160 · 0, 9) + 3 · 16 =

= log12 144 + 48 = log12 12
2 + 48 = 2 · log12 12 + 48 = 2 + 48 = 50.

Îòâåò: 50

Ïðè ðåøåíèè çàäà÷ âû÷èñëåíèÿ âûïîëíÿþòñÿ �âðó÷íóþ�. Èñïîëüçîâàíèå êàëüêóëÿ-
òîðà çàïðåùåíî.

3. Ðåøèòå óðàâíåíèå
√
x+ 11 = x− 1.

Ðåøåíèå. Âîçâåäåì â êâàäðàò îáå ÷àñòè óðàâíåíèÿ:(√
x+ 11

)2
= (x− 1)2, x+ 11 = x2 − 2x+ 1, x2 − 3x− 10 = 0.

Ðåøåíèå êâàäðàòíîãî óðàâíåíèÿ íóæíî ïðèâîäèòü ïîëíîñòüþ!

x1,2 =
3±

√
(−3)2 − 4 · (−10)

2
=

3±
√
49

2
=

3± 7

2
;

x1 = 5 èëè x2 = −2.
Ïðîâåðêà. Ïîäñòàâèì íàéäåííûå êîðíè â èñõîäíîå óðàâíåíèå.

x1 = 5
√
16 = 4, 4 = 4 � èñòèíà ⇒ x1 = 5 ÿâëÿåòñÿ êîðíåì óðàâíåíèÿ.

x2 = −2
√
9 = −3 ⇒ 3 = −3 � ëîæíî ⇒ x2 = −2 � ïîñòîðîííèé êîðåíü.

Àáèòóðèåíò ìîæåò ïðèâåñòè äðóãîå ðåøåíèå çàäà÷è. Ðåøåíèå óðàâíåíèÿ ñ îäíèì
êâàäðàòíûì êîðíåì ñâîäèòñÿ ê ðåøåíèþ ñèñòåìû√

f(x) = φ(x) ⇔
{

φ(x) ≥ 0,
f(x) = φ2(x).

Òàê êàê çíà÷åíèå êâàäðàòíîãî êîðíÿ âñåãäà ïîëîæèòåëüíîå ÷èñëî, òî îòñþäà ñëå-
äóåò îãðàíè÷åíèå íà çíà÷åíèå ïåðåìåííîé x− 1 ≥ 0 ⇒
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x ≥ 1. Åñëè ðåøåíèå èððàöèîíàëüíîãî óðàâíåíèÿ ñâåäåíî ê ðåøåíèþ ñèñòåìû, òî
âîñïîëüçóåìñÿ ýòèì îãðàíè÷åíèåì äëÿ îòáîðà êîðíåé óðàâíåíèÿ: x2 = −2 � ïî-
ñòîðîííèé êîðåíü, òàê êàê íå óäîâëåòâîðÿåò îãðàíè÷åíèþ íà çíà÷åíèÿ ïåðåìåííîé
x ≥ 1.
Îòâåò: 5

4. Â △ABC óãîë C = 90◦, AB = 30, AC = 24. Íàéäèòå sinA.
Ðåøåíèå.
Îáÿçàòåëüíî ñäåëàéòå ÷åðòåæ! ×åðòåæ âûïîëíÿåòñÿ ðó÷êîé. Ðàçðåøàåòñÿ ïîëü-
çîâàòüñÿ ëèíåéêîé. Çàäà÷à îöåíèâàåòñÿ ìàêñèìàëüíûì áàëëîì, åñëè ïðàâèëüíî âû-
ïîëíåí ÷åðòåæ; ïðèâåäåíû áóêâåííûå âûðàæåíèÿ èñêîìûõ âåëè÷èí, è ëèøü çàòåì
ïîäñòàâëåíû èõ ÷èñëîâûå çíà÷åíèÿ; ðåøåíèå ïîëíîå è îáîñíîâàííîå ñ ññûëêàìè íà
ãåîìåòðè÷åñêèå ñâîéñòâà, ïðèçíàêè ïîäîáèÿ, òåîðåìû (íàïðèìåð, �ïî òåîðåìå Ïè-
ôàãîðà�).

sinA =
BC

AB

Ïî òåîðåìå Ïèôàãîðà

BC =
√
AB2 − AC2 =

√
302 − 242 =

√
(30− 24) · (30 + 24) =

=
√
6 · 54 =

√
6 · 6 · 9 = 6 · 3 = 18

Òîãäà sinA = BC
AB

= 18
30

= 3
5
.

Îòâåò: 3
5

5. Íàéäèòå çíà÷åíèå âûðàæåíèÿ
18 sinα cosα

sin 2α

Ðåøåíèå. Èñïîëüçóåì ôîðìóëó äâîéíîãî óãëà sin 2α = 2 sinα cosα

18 sinα cosα

sin 2α
=

18 sinα cosα

2 sinα cosα
=

18

2
= 9.

Îòâåò: 9
6. Íàéäèòå çíà÷åíèå âûðàæåíèÿ

a+ b

ab

(
a2 − b2

a− b
− a3 − b3

a2 − b2

)
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Ðåøåíèå. Èñïîëüçóåì ôîðìóëû ñîêðàùåííîãî óìíîæåíèÿ

a+ b

ab

(
a2 − b2

a− b
− a3 − b3

a2 − b2

)
=

a+ b

ab

(
(a− b)(a+ b)

a− b
− (a− b)(a2 + ab+ b2)

(a− b)(a+ b)

)
=

=
a+ b

ab

(
a+ b− a2 + ab+ b2

a+ b

)
=

a+ b

ab

(
(a+ b)2 − (a2 + ab+ b2)

a+ b

)
=

a+ b

ab
· a

2 + 2ab+ b2 − a2 − ab− b2

a+ b
=

ab

ab
= 1.

Îòâåò: 1

7. Âû÷èñëèòå

3
6
√
m 12

√
m

4
√
m

Ðåøåíèå.

3 ·
6
√
m 12

√
m

4
√
m

= 3 · m
1
6 ·m 1

12

m
1
4

= 3 ·m
1
6
+ 1

12
− 1

4 = 3 ·m
2+1−3

12 = 3m0 = 3.

Îòâåò: 3

8. Ðåøèòå íåðàâåíñòâî 6x
2−3x ≤

(
1
36

)x−1

Ðåøåíèå. ÎÄÇ: x ∈ R.
Ïðèâåäåì îáå ÷àñòè íåðàâåíñòâà ê îäèíàêîâîìó îñíîâàíèþ 6.

6x
2−3x ≤ 6−2(x−1); 6x

2−3x ≤ 6−2x+2.

Òàê êàê îñíîâàíèå ïîêàçàòåëüíîé ôóíêöèè 6 > 1, òî ïîêàçàòåëüíàÿ ôóíêöèÿ âîçðàñ-
òàåò, çíàê íåðàâåíñòâà ñîõðàíÿåòñÿ: x2 − 3x ≤ −2x+ 2, x2 − x− 2 ≤ 0.
Ðåøèì íåðàâåíñòâî ìåòîäîì èíòåðâàëîâ. Ðàññìîòðèì ôóíêöèþ

f(x) = x2 − x− 2. Íàéäåì íóëè ôóíêöèè � êðèòè÷åñêèå òî÷êè.

x2 − x− 2 = 0, x1, 2 =
1±

√
(−1)2 − 4 · (−2)

2
=

1±
√
9

2
=

1± 3

2
.

x1 = 2, x2 = −1 ⇒ (x+ 1)(x− 2) ≤ 0

Êðèòè÷åñêèå òî÷êè ðàçáèâàþò ÷èñëîâóþ îñü íà òðè èíòåðâàëà. Îòìå÷àåì òî÷êè íà

÷èñëîâîé îñè. Îïðåäåëÿåì çíàê ëåâîé ÷àñòè íåðàâåíñòâà íà êàæäîì èíòåðâàëå. ×å-

ðåäîâàíèå çíàêîâ ôèêñèðóåì íà ðèñóíêå. Èññëåäóåì ñàìè êðèòè÷åñêèå òî÷êè: íåðà-

âåíñòâî íåñòðîãîå, òî÷êè âõîäÿò âî ìíîæåñòâî ðåøåíèé.

Òîãäà ðåøåíèå èñõîäíîãî íåðàâåíñòâà: x ∈ [−1; 2].

Îòâåò: [−1; 2]
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9. Ðåøèòå íåðàâåíñòâî log0,1 (10− 2x) < log0,1 (4x− 8)
Ðåøåíèå. ÎÄÇ: {

10− 2x > 0,
4x− 8 > 0;

{
−2x > −10,
4x > 8;

{
x < 5,
x > 2.

Èòàê, ÎÄÇ: x ∈ (2; 5).
Îñíîâàíèÿ ëîãàðèôìà îäèíàêîâûå, íî òàê êàê îñíîâàíèå ëîãàðèôìà 0 < 0,1 < 1,
òî ëîãàðèôìè÷åñêàÿ ôóíêöèÿ óáûâàåò. Ïðè ïåðåõîäå ê íåðàâåíñòâó äëÿ âûðàæåíèé

ïîä çíàêîì ëîãàðèôìà çíàê íåðàâåíñòâà ìåíÿåòñÿ íà ïðîòèâîïîëîæíûé

10− 2x > 4x− 8; 6x < 18; x < 3.

Ðåøåíèå íåðàâåíñòâà: x ∈ (−∞; 3).
Ó÷èòûâàÿ ÎÄÇ, ïîëó÷èì x ∈ (2; 3). Ýòî ïåðåñå÷åíèå ìíîæåñòâ � ðåøåíèÿ íåðàâåí-

ñòâà è îáëàñòè äîïóñòèìûõ çíà÷åíèé � ÿâëÿåòñÿ ðåøåíèåì èñõîäíîãî íåðàâåíñòâà.

Îòâåò: (2; 3)

10. Ðåøèòå óðàâíåíèå 6 cos2 x− 5 sin(−x)− 2 = 0.
Ðåøåíèå. Òàê êàê sin(−x) = − sinx, òî óðàâíåíèå ïðèíèìàåò âèä 6 cos2 x+5 sinx−2 =
0. Ïðåîáðàçóåì óðàâíåíèå. Âîñïîëüçóåìñÿ îñíîâíûì òðèãîíîìåòðè÷åñêèì òîæäå-

ñòâîì:

sin2 x+ cos2 x = 1 ⇒ cos2 x = 1− sin2 x.

Òîãäà óðàâíåíèå ïðèìåò âèä

6
(
1− sin2 x

)
+ 5 sinx− 2 = 0 =⇒ 6 sin2 x− 5 sinx− 4 = 0.

Ïóñòü sinx = t, t ∈ [−1; 1].
6t2 − 5t− 4 = 0

Ðåøåíèå êâàäðàòíîãî óðàâíåíèÿ íóæíî ïðèâîäèòü ïîëíîñòüþ!

t1,2 =
5±

√
52 − 4 · (−4) · 6

2 · 6
=

5±
√
121

12
=

5± 11

12
;[

t1 =
4
3
,

t2 = −1
2
.

Êîðåíü óðàâíåíèÿ t1 =
4
3
� ïîñòîðîííèé, òàê êàê t1 /∈ [−1; 1].

t2 = −1
2
∈ [−1; 1]. Îáðàòíàÿ çàìåíà: sinx = −1

2
, îòñþäà èìååì ñîâîêóïíîñòü ðåøåíèé[

x = −π
6
+ 2πn, n ∈ Z;

x = −5π
6
+ 2πk, k ∈ Z.

Îòâåò: x = −π
6
+ 2πn, x = −5π

6
+ 2πk, n, k ∈ Z .
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Ìíîæåñòâî ðåøåíèé ïðîñòåéøåãî òðèãîíîìåòðè÷åñêîãî óðàâíåíèÿ sinx = a ìîæ-
íî çàïèñàòü â âèäå x = (−1)n arcsin a + πn, n ∈ Z. Òàê æå ðåøåíèå óðàâíåíèÿ
ìîæåò áûòü çàïèñàíî òîëüêî â ãðàäóñàõ x = −30◦ + 360◦n, x = −150◦ + 360◦k,
n, k ∈ Z. Ïðè ýòîì ñìåøàííàÿ çàïèñü åäèíèö èçìåðåíèÿ óãëîâ, òàêàÿ êàê, íàïðè-
ìåð, x = −30◦ + 2πn ñ÷èòàåòñÿ ãðóáîé îøèáêîé.
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