
Óðîêè �49-50 12.01.10Ëîãàðè�ìè÷åñêèå óðàâíåíèÿ1. �åøåíèå çàäà÷�åøèòå óðàâíåíèÿ:1) log2(x2 + 4)− log2 x = 4x− x2 − 2Ïðåîáðàçóåì ëåâóþ ÷àñòü è îöåíèì åå ïî íåðàâåíñòâó Êîøè:
log2(x

2 + 4)− log2 x = log2
x2 + 4

x
= log2(x+

4

x
) > log2(2

√

x · 4
x
) = 2(ïîñêîëüêó x > 0). Îöåíèì ïðàâóþ ÷àñòü:

4x− x2 − 2 = 2− (x− 2)2 6 2Ïîýòîìó åñëè ðåøåíèå ñóùåñòâóåò, òî ïðè ïîäñòàíîâêå åãî â óðàâíåíèå ïðàâàÿ è ëåâàÿ ÷àñòè äîëæíûáûòü ðàâíû äâóì. Òàêèì îáðàçîì, óðàâíåíèå ðàâíîñèëüíî ñèñòåìå:






log2(x+
4

x
) = 2;

2− (x− 2)2 = 2.2) log2 x+ log2(4x− x2 − 1) = 1.Óðàâíåíèå ðàâíîñèëüíî ñèñòåìå:










x > 0;

x2 − 4x+ 1 < 0;

x3 − 4x2 + x+ 2 = 0.Êîðåíü x = 1 êóáè÷åñêîãî óðàâíåíèÿ ëåãêî óãàäûâàåòñÿ. Ïðè äåëåíèè íà x− 1 ïîëó÷èì êâàäðàòíîåóðàâíåíèå ñ êîðíÿìè 3±
√
17

2
. Ìåíüøèé êîðåíü, î÷åâèäíî, ïîñòîðîííèé, à äëÿ ïðîâåðêè áîëüøåãî êîðíÿíóæíî ëèáî ïîäñòàâèòü åãî âî âòîðîå íåðàâåíñòâî, ëèáî ðåøèòü âòîðîå íåðàâåíñòâî (îíî òîæå áóäåòèìåòü èððàöèîíàëüíûå êîðíè), è ñðàâíèòü åãî ñ ãðàíèöàìè ïîëó÷èâøèõñÿ ïðîìåæóòêîâ. Â ëþáîìñëó÷àå, ïðîâåðêà îáÿçàòåëüíà!3) log22(sin x cosx) = log2 sin
2 x · log2 cos2 x.Óðàâíåíèå ðàâíîñèëüíî ñèñòåìå:

{

sin x cosx > 0;

(log2 | sin x|+ log2 | cosx|)2 = 4 log2 | sin x| log2 | cosx|.Îòâåò: x = π

4
+ πk, k ∈ Z.4) log2(cos 2x+ cos x

2
) + log 1

2

(sin x+ cos x

2
) = 0Óðàâíåíèå ðàâíîñèëüíî ñèñòåìå:











sin x+ cos
x

2
> 0;

log2
cos 2x+ cos x

2

sin x+ cos x

2

= 0.Ïîñêîëüêó çíàìåíàòåëü äðîáè íå ðàâåí íóëþ, íà íåãî ìîæíî äîìíîæèòü îáå ÷àñòè è ïîëó÷èòü ðàâ-íîñèëüíóþ ñèñòåìó:






sin x+ cos
x

2
> 0;

sin x = cos 2x.



Íóæíî íàéòè êîðíè âòîðîãî óðàâíåíèÿ íà îòðåçêå äëèíîé â ïåðèîä, ïîñëå ÷åãî ïîäñòàâèòü èõ âíåðàâåíñòâî è ïðîâåðèòü, âûïîëíÿåòñÿ ëè îíî. Õèòðîñòü çàêëþ÷àåòñÿ â òîì, ÷òî ïåðèîä äàííîãîóðàâíåíèÿ � íå 2π, à 4π, ïîýòîìó óäîáíåå ðàñïîëàãàòü êîðíè íå íà êðóãå, à íà îòðåçêå ïðÿìîé [0; 4π].2. Êëàññíàÿ ðàáîòà, ïëàâíî ïåðåõîäÿùàÿ â äîìàøíþþ�åøèòå óðàâíåíèÿ:1) log4 x2 + log
x6 64 = 2; Îòâåò: {2;−2};2) log x

2

x2 − 14 log16x x
3 + 40 log4x

√
x = 0; Îòâåò: {1; 4; 1√

2
};3) √3 · x2 log3 x−1 = 3

3

2
log

3
x; Îòâåò: {3; 4

√
3};4) x

18
=

(

2
3

)logx 12; Îòâåò: {12; 3
2
};5) Ñðàâíèòå: log2 3 + log3 2 è 2; Îòâåò: log2 3 + log3 2 > 2;�åøèòå óðàâíåíèÿ:6) log3 x3 = 15− x; Îòâåò: {9};7) xlg 81 − 9lg x = 6; Îòâåò: {√10};8) 1+2 log9 2

log9 x
− 1 = 2 log

x
3 · log9(12− x); Îòâåò: {6};9) 15log5 3 · xlog5 45x = 1. Îòâåò: {1

3
; 1
15
}.Óðîêè �51-52 14.01.10Ëîãàðè�ìè÷åñêèå óðàâíåíèÿ1. �àçáîð äîìàøíåãî çàäàíèÿ1) Çàäà÷à ðåøàåòñÿ, èñïîëüçóÿ íåðàâåíñòâî Êîøè. �ëàâíîå, ïðè ïåðåõîäå îò x2 ê x íå çàáûòü ïðîìîäóëü.2) Ïðè ïåðåõîäå ê log ïî îñíîâàíèþ x íóæíî íå çàáûòü ïðîâåðèòü, ÷òî x = 1 ÿâëÿåòñÿ êîðíåì.Ëó÷øå, ÷òîáû íå äîïóñêàòü òàêèõ îøèáîê, ïåðåõîäèòü ê ëîãàðè�ìó ïî îñíîâàíèþ 2 èëè 4.3) Çàäà÷à ðåøàåòñÿ ëîãàðè�ìèðîâàíèåì ïî îñíîâàíèþ 3 îáåèõ ÷àñòåé.4) Çäåñü ìîæíî áðàòü ëîãàðè�ì ïî îñíîâàíèþ x, ò.ê. â ëþáîì ñëó÷àå â óðàâíåíèè îñòà¼òñÿ log

x
12.Äàëüøå ìîæíî çàìåòèòü, ÷òî 2

3
= 12

18
, è èñïîëüçîâàòü ðàçëîæåíèå íà ìíîæèòåëè.6) Ëåâàÿ ÷àñòü � ìîíîòîííî âîçðàñòàþùàÿ íåïðåðûâíàÿ �óíêöèÿ, à ïðàâàÿ ÷àñòü � ìîíîòîííîóáûâàþùàÿ íåïðåðûâíàÿ �óíêöèÿ, åäèíñòâåííîå ïåðåñå÷åíèå ëåãêî óãàäàòü.7) Åñëè ïîìíèòü �îðìóëó alogb c = clogb a, ðåøåíèå ñòàíîâèòñÿ î÷åâèäíûì.2. �åøåíèå çàäà÷1) x2 log3 x

2 − (2x2 + 3) log9(2x+ 3) = 3 log3
x

2x+3Çàìåòèì, ÷òî x äîëæåí áûòü áîëüøå íóëÿ. Ïîýòîìó óïðîñòèì óðàâíåíèå è âûïîëíèì ðàçëîæåíèå íàìíîæèòåëè: (2x2 − 3) (log3 x
2 − log3(2x+ 3)) = 0. Ñ ó÷¼òîì ÎÄÇ ïîëó÷èì îòâåò: {√3

2
; 3}.2) √4 + 2 log2

(

1− 8x
(2x+1)2

)

= log2
2x+1
2x−1

+ 2 log2

(

1√
2

).Âíåñåì ïî îäèí çíàê ëîãàðè�ìà ñëåâà è ñïðàâà, ïîëó÷èì:
2

√

log2

(

2 · 2x− 1

2x+ 1

)

= − log2

(

2 · 2x− 1

2x+ 1

)

,÷òî âîçìîæíî òîëüêî ïðè log2
(

2 · 2x−1
2x+1

)

= 0.3) 3
2
log 1

4

(x+ 2)−3 = log 1

4

(4− x)3 − log4(x+ 6)3.Óðàâíåíèå ðàâíîñèëüíî ñèñòåìå íåðàâåíñòâ è êâàäðàòíîãî óðàâíåíèÿ ñ ìîäóëåì.



4) log3 ( 3
x

)

· log2 x− log3

(

x
3

√
3

)

= 1
2
+ log2

√
x.Óðàâíåíèå ñíà÷àëà óïðîùàåòñÿ, ïîòîì ëîãàðè�ìû ïðèâîäÿòñÿ ê îäíîìó îñíîâàíèþ.5) Íàéäèòå ïðîèçâåäåíèå êîðíåé óðàâíåíèÿ:

(5x)4 lg
x

2
+1 = 1978x5.Ïîñëå ëîãàðè�ìèðîâàíèÿ ïî îñíîâàíèþ 10 ïîëó÷àåì êâàäðàòíîå óðàâíåíèå îòíîñèòåëüíî lg x. Ñóììàêîðíåé ýòîãî óðàâíåíèÿ ÿâëÿåòñÿ ëîãàðè�ìîì ïðîèçâåäåíèÿ êîðíåé èñõîäíîãî óðàâíåíèÿ. Òàêèìîáðàçîì, íóæíî íàéòè ñóììó êîðíåé ïî òåîðåìå Âèåòà, ïîñëå ýòîãî ïîëó÷èòü îòâåò ê çàäà÷å. Îäíàêî,â óñëîâèè òåîðåìû Âèåòà òðåáóåòñÿ ñóùåñòâîâàíèå êîðíåé, ïîýòîìó íåîáõîäèìî òàêæå äîêàçàòü, ÷òîäèñêðèìèíàíò óðàâíåíèÿ íå îòðèöàòåëåí.6) �åøèòå ñèñòåìó óðàâíåíèé: (Îòâåò: (6; 2).)







log2(x− y) = 5− log2(x+ y);

lg x− lg 4

lg y − lg 3
= −1.3. Äîìàøíåå çàäàíèå1) Ñààêÿí 1447, 1453;�åøèòå óðàâíåíèÿ:2) (√4−

√
15
)

x

+
(

√

4 +
√
15
)

x

= 8; Îòâåò: {2;−2};3) |x− 3|x2−x = (x− 3)2; Îòâåò: {−1; 2; 4};4) (2 +√
3)x

2−2x+1 + (2−
√
3)x

2−2x−1 = 4
2−

√
3
; Îòâåò: {1; 1±√

2};5) 1
4
· x 1

2
log2 x = 2

1

4
log2

2
x; Îòâåò: {4±√

2};6) log
a
(64

24
√
2x2−40x) = 0; Îòâåò: Ïðè a < 0 èëè a = 1 óðàâíåíèå íå èìååò ñìûñëà, â äðóãèõ ñëó÷àÿõ

{4; 36};7)I ãðóïïà: �åøèòå ñèñòåìó: (Îòâåò: {(1
9
; 13); (3; 9)};)
{

xlog3 y + 2ylog3 x = 27;

log3 y − log3 x = 1;II ãðóïïà: çàäàíèå 5 èç êëàññíîé ðàáîòû.8)I ãðóïïà:�åøèòå ñèñòåìó: (Îòâåò: {(1
4
; 13)};)

{

3lgx = 4lg y;

(4x)lg 4 = (3y)lg 3.II ãðóïïà: çàäàíèå 6 èç êëàññíîé ðàáîòû.


