
nOKA3ATEJlbHbiE 
14 Ill JlOr APIIICOMIIILIECKIIIE 

HEPABEHCTBA 

14.1. noKa3aTeJ1bHble HepaBeHCTBa 

MeTOAbi pememdi IIOKa3aTeJibHbiX HepaBeHCTB: 

1. EcJIH: HepaneHCTBO H:MeeT BH.D; af(x) < ag(x) ($, >,~),To: 
a) rrpH ycJiomm, qTO a> 1 rroJiyqHM /(x) < g(x); 

6) rrpH ycJIOBHH, qTo 0 <a< 1 noJiyqHM f(x) > g(x). 

2. EcJIH: HepaneHCTBO nMeeT Bl1.D; af(x) < g(x), To: 

a) np11 a> 1 H g{x) > 0 noJiyquM /(x) <loga g(x); 
6) npn a> 1 n g(x) <0 noJiyqHM XE 0; 

a) npH 0<a<1H g(x)>O noJiyqnM f(x)>logag(x); 

r)rrpn 0<a<1 H g(x)<O rroJiyqJIM XE0. 

3. EcJIH: HepaaeHCTBO nMeeT BHJl af(x) > g(x), To: 

a) np11 a> 1 11 g(x) > 0 rroJiyqnM j(x) > loga g(x); 

6) rrp11 a> 0 n g(x) < 0 rroJiyq11M x E D(j); 

a)np11 0<a<1n g(x)>O rroJiyqHM f(x)<logag(x). 

14.2. noKa3aTeJ1bHO-CTeneHHble HepaBeHCTBa 

fipnne,n;eM anropnTM perneH11R noKa3aTeJihHO-CTerreHHoro Hepa
BeHCTBa BH,n;a (f(x))g(x) < (/(x))u;(x) ( >; $; ~ ): 

1. 3annrneM HepaneHCTBO B B11)le (f(x))g(x) -(/(x))lf{x) < 0 11 pac-

CMOTpHM ¢YHKUHIO F(x) = (/(x))g(x) -(f(x))<p(x). 
2. HaH:)leM o6JiaCTh onpe)leJieHH.H ¢YHK[(11H. 
3. HaH:)leM HYJIH cpyHKIJ,HH, peiUa.a ypanHeHn.a: 
1) g(x)=<p(x),np11lleM j(x)>O 11 f(x):t:1; 

2)/(x)=i; 

3) /(x)=O. 
4. HaHeceM HYJIH ¢YHKIJ,nn Ha ee o6JiaCTh onpe)leJieHH.H n rrpHMe

HHM MeTO)l HHTepBaJIOB. 
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14.3. floraplllcpMIIIYeCKIIIe HepaBeHCTB8 

MeTOlJ.bi pemeHHH JIOrapncpMnqeci<HX HepaBeHCTB: 
1. Ecm1 HepaBeHCTBO MMeeT BM~ Joga j(x)::; Joga g(x) ( <, >,;:=:),TO 

OJJ:3: {f(x) > 0• Toma: 
g(x)>O. 

a) npH ycJIOBMI1, qTO a> 1, IIOJIY'HIM j(x)::; g(x); 

6) IIpM ycJIOBHH, qTO 0 <a< 1, ITOJiyqHM j(x);::: g(x). 

2. EcJIH HepaBeHCTBO HMeeT BH~ loga j(x) < g(x), TO OJJ:3: 
j(x)>O. Tor.n.a: 

a) np11 ycJIOBHH, qTo a> 1, noJiyqMM j(x) < ag(x); 

6) npH ycJIOBHH, qTo 0 <a< 1, noJiyqHM f(x) > ag(x). 

3. EcJIH HepaBeHCTBO HMeeT BH~ Jogq(x) j(x)::; logq(x) g(x), TOpe

rnaTb HepaBeHCTBO :QeJiecoo6pa3HO MeTO~OM mnepBaJIOB ( CM. IT. 7.1 ). 

3a.MemUM, •ITO ITOKa3aTeJibllhie H JIOrapmpMHqecKHe HepaBeHCTBa 
BCer.n:a MOJKHO pelliHTb MeTO.ll:OM HHTepBaJIOB. 

TeCTAnHnposepK111TeopeTIIIYecKIIIX3HaHIII~ 

YcmaHoeume coomeemcmeue ( 1-5 ): 
1. HepaBeHCTBO af(x) < ag(x) : 

PABHOCI1JlbHOE HEPABEHCTBO 
1) f(x) < g(x); 
2) f(x) > g(x). 

2. HepaBeHCTBO af(x) < g(x): 
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PABHOCMJibHOE HEPABEHCTBO 
(EfO PEII1EHI1E) 
1) j(x) <loga g(x); 
2) /(x) > loga g(x); 
3) XE0. 

ITPI1 YCJIOBl1l1 
a) O<a<1; 

6) a >0, a* 1; 
B) a> 1; 
r) a> 0. 

ITPM YCJIOBI1I1 

a) a>1, g(x)>O; 
6) a> 0, a* 1, g(x) < 0; 
B) a<1, g(x)<O; 
r) a>O, g(x)>O; 

.n.) 0<a<1, g(x)>O. 
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, 3. HepaBeHCTBO af(x) > g(x): 

PABHOCI1JibHOE HEPABEHCTBO 
(EfO PElllEHI1E) 
1) j(x)>logag(x); 
2) j(x) < loga g(x); 

3) XE D(j), 

I1Pl1 YCJIOBI1l1 

a) a>1, g(x)>O; 
6) a>O, g(x)>O; 

B) a >0, g(x)<O; 

r) 0<a<1, g(x)>O; 

,n,) 0<a<1, g(x)<O. 

4. HepaBeHCTBO loga f(x) $loga g(x): 

PABHOCI1JibHOE 
HEPABEHCTBO 

1) f(x) $ g(x); 

2) f(x) 2 g(x). 

5. HepaBeHCTBO logaf(x)<g(x): 

PABHOCI1JibHOE 
HEPABEHCTBO 

1) f(x)<ag(x); 

2) f(x) > ag(x). 

OmBembt 
HoMep 3a,namm 1 
BapHaHT 

1- B, 
npaBI1JJhH0fO 

2-a 
OTBeTa 

2 

1- a, 2- A, 
3-.6 

TIPI1 YCJIOBI1l1 

a) a > 1 [! ( x) > O, 
' g(x)>O 

6) a> 1 {f(x) > 0, 
' g(x) >0 

s) 0<a<1 {f(x)>O, 
' g(x)>O 

r) 0 < a < 1 [! ( x) > O, 
' g(x)>O. 

I1Pl1 YCJIOBI1l1 

a) 0<a<1, g(x)>O; 

6) O<a<1, f(x)>O; 

B) a>1, g(x)>O; 

r) a>1, /(x)>O. 

3 4 
' 

5 

1- a, 2- r, 1-6, 1- r, 
3-B 2-B 2-6 
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npll1Mepb1 
-I 

llpHMep 1. Pennue HepaBeHCTBO 21_2
x < 0,125. 

I 

Pewe11ue. 3amnneM HepaBeHCTBo B BH)l;e 

2 > 1 , TO ITOJIY'-IHM: 

21-
22 < T 3

. llocKOJihKY 

1 1 1 
1-2 x < 3 , 2;: > 4 , ix > 22 , 1. > 2 1- 2x > o . 

+ 
----~Or-----40r---•~ 

0 0,5 X 

Puc.14.1 

X X 
CorJiaCHO pncyHKY 14.1 pe-

rneHHeM HepaBeHCTBa RBJIReTCR 

rrpoMeJKyTOK (0; 0,5). 

Omeem: (0; 0,5). 2 

( 

1 )X -2x 
llpHMep 2. PernMTe HepaBeHcT:Bo 0,(7)x2 ~ 1. 

2 x -2x 0 Pewe11ue. 3arrmneM HepaBeHCTBo B BM,a;e 0,(7)~ ~0,(7) . IToc-

x(x-2) 
KOJibKY 0,(7) < 1, TO IIOJIY'-IHM 2 < 0. 

X 

+ + 
~ 

0 2 X 

Puc. 14.2 

Omeem: (0; 2]. 

CorJiacHo pMCYHKy 14.2 pe

rneHMeM HepaBeHCTBa RBJIReTCR 

IIpOMeJKyTOK (0; 2). 

IlpHMep 3. Orrpe)l;eJIHTe '-IMCJIO JleJihiX perneHHM HepaBeHCTBa 

(O,St2-4x-5:::; TX2+4X+5. 
2 2 

( 
1 )x -4x-5 ( 1 )x -4x-5 

Pewe11ue. 3armrneM HepaBeHCTBO B BII,a;e 2 ::; 3 
x 2-4x-5 x 2-4x-5 

Pa3,a;eJIHM o6e ero 'IaCTH Ha ( t) II rroJiy'-IHM (%) ::; 1 MJIM 

( 
3 )x

2
-4x-5 ( 3 )0 3 2 :::; 2 . TaK KaK OCHOBaHHe CTerreHH 2 > 1, TO ITOKa3aTeJihHOe 

HepaBeHCTBO paBHOCHJihHO CTeneHHOMY HepaBeHCTBY X
2 

- 4x- 5::; 0 . 
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+ + PenrHM rrocJie)l;Hee HepaBeHCTBO 

• .S JOo MeTO)l;OM HHTepBaJIOB (pHC. 14.3) H 
-1 X 

TIOJIY'IMM X E ( -1; 5] . 
Puc.143 

0Tpe3KY [ -1; 5] rrpnHa,a;JieJKHT 7 !leJibiX penreHHM HepaBeHCTBa: 

-1; 0; 1; 2; 3; 4; 5. 
OmBem: 7. 
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llpuMep 4. Pennne HepaBeHCTBo 52 
( .J2(r: -1 ox+ sx > 25. 

Pewenue. 3anmneM HepaBeHCTBo B mr~e 

25·2x -2x ·5x + 5x -25>0 
l1 pa3JIO:>KMM ero JieByiO l.J:aCTb Ha MHO:>KMTeJIM. 

iloJiyl.J:MM HepaBeHCTBO 2x ( 25-5x)- ( 25- 5x) > 0 MJIM HepaBeHC-

TBO ( 25- 5x) · ( 2x -1) > 0 , KOTOpoe peiiiMM MeTO~OM MHTepBaJIOB: 

1. PaccMDTpMM ¢YHK~MIO f ( x) = ( 25-5x) · ( 2x -1) . 
2. D(f):xER. 

3. Ha:H~eM HYJIM ¢YHK~HM, peiiiM ypaBHeHne ( 25-5x) ( 2x -1) = 0, 

paBHOCHJibHOe COBOKYTIHOCTH ypaBHeHHH 5x = 25, OTKy~a X = 2 M 

2x = 1 , OTKy~a X= 0. 
4. HaHeceM l.J:HCJia 0 n 2 Ha KO-

op~HHaTHyiO npaMyiO n onpe~e

JIHM 3HaKM ¢YHK~HH Ha TIOJIYl.J:eH

HbiX npoMe:IKyTKax (puc. 14.4). 

+ 
--o------o---

0 2 X 

Puc. 14.4 

5. PeiiieHHeM HepaBeHcTBa aBJiaeTca npoMe:IKyToK, Ha KOTopoM 

¢YHK~H51 j (X) = ( 2 5-5x) · ( 2x -1) IIOJIO:IKMTeJibHa, CJie~OBaTeJibHO, 

XE(0;2). 

Omeem: (0; 2). 

llpHMep 5. PeiiiMTe HepaBeHCTBO 0,52.JX+l +1 > 1,5·0,5JX. 
Pewenue. 3anMIIIeM ~aHHDe HepaBeHCTBO B BM~e 

0, 52.JX + 2-3 · 0, 5.JX > 0 M peiiiMM ero MeTO~OM MHTepBaJIOB: 

1. PaccMOTpMM <PYHKUMIO f (X) = 0, 52.JX + 2-3. 0, 5.JX . 
2. D(f):x?.O. 
3. Ha:H~eM HYJIM ¢YHKUMM, peiiiM ypaBHeHMe 

o,52.JX -3·0,5JX +2 =0. 

ilOJIYl.J:MM: 0,5JX = 1, OTKy~a X= 0 M 0,5.JX = 2, OTKy~a 2-.JX = 2, 

JX=-f H XE0. 

4. HaHeceM l.J:MCJIO 0 Ha o6JiaCTb onpe~eJie

HH51 ¢YHK~M M ycTaHOBMM ee 3HaK Ha TIOJiy

l.J:eHHOM npoMe:IKyrKe (pHC. 14.5). 

+ 

0 X 

Puc. 14.5 

205 

Яг
уб
ов

.Р
Ф



5. llOCKOJibKY ¢YHKIJ,ll5I j (X)= 0, 52.JX + 2-3 · 0, 5.JX llOJIO:>KIITCJib

Ha Ha rrpOMe:>KyTKC (0; +oo), TO perueHIIeM HepaBeHCTBa 5IBJI5IeTC5I 
3TOT npoMe:>KyTOK. 

OmBem: (0; +oo). 

( 
2 )x2-x 

IlpHMep 6. Peru rue HepaBeHCTBO 4x + 2x + 1 > Ine. 

PemeHue. liiMeeM rroKa3aTeJibHo-crerreHHOe HepaBeHcTBO, KOTopoe 

x2 x 
3amrrneM B BM,ll,e ( 4x2 + 2x + 1) - -1 > 0 n: perun:M ero MeTO,ll,OM n:H-
TepBaJIOB: 

x 2 x 
1. PaccMoTpn:M ¢YHKUI1IO f ( x) = ( 4x2 + 2x + 1) - -1 . 
2. D(f):xeR. 
3. Hail,ll,eM HYJIH ¢YHKUIIII, peruaH ypaBHeHn:e: 

x2-x 0 
( 4x2 

+ 2x + 1 r = ( 4x2 
+ 2x + 1) : 

a) x 2 -x=O, x(x-1)=0,oTKy,ll,a x1 =0,x2 =1; 

6) 4x2 +2x+1=1, x(2x+1)=0,orKy,ll,a x 3 ==0,x4 =-0,5; 

B) 4x2 +2x+1=0, OTKy,ll,a XE 0. 

+ 

0,5 

0 

0 

Puc.14.6 

+ 

1 

4. HaHeceM HYJIII ¢YHKIJ,n:n: Ha KO

op,ll,IIHaTHYIO IIpHMYIO ll onpe,ll,eJIHM 

X 3HaKH ¢yHKIJ,llll Ha noJiy'IeHHbiX npo

Me:>KyTKaX (piiC. 14.6). 

5. PerneHIIeM HepaBeHCTBa JIBJIHIOTCH npoMe:>KyTKII, Ha KOTopbiX 
x2 x 

¢YHKIJ,ll5I j (X) == ( 4x2 + 2x + 1) - -1 llOJIO:>KIITeJibHa: 

XE (-oo; -0,5)u(1; +oo). 

OmBem: (-oo; -O,S)u(1; +oo). 

IlpHMep 7. Hail,ll,IITe perneHIIe HepaBeHCTBa 

log1g9(8-x) > log1g9 (x+4)(2x-3r
1

. 

{

8-x>O, 
PemeHue. 0)],3: x + 4 > 0 

2x-3 
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Hai111:eM O,ll3 HepaseHCTBa. llocKOJihKY perneHIIeM rrepsoro Hepa
BeHcTBa 5IBJI5IeTC5I IIpOMe)l(yTOK (-oo; 8), TO BTOpoe HepaBeHCTBO CIIC
TeMbi perniiM Ha 3TOM rrpoMe)l(yTKe MeTOlJ:OM IIHTepBaJIOB. CorJiacHo 
piiCYHKY 14.7 3aiiiillieM: XE (-Oo; -4)u(1,5; 8). 

+ + + + 
·~ -----<0 o-o--o---o 

-4 1,5 8 -4 1,5 2 7 8 

Puc. 14.7 Puc. 14.8 

PaccMoTpHM IICXOlJ:HOe .HepaBeHCTBO. TaK KaK ocHosaHne Jiorapn¢
MOB lg9 < 1, TO HaHlJ:eM perneHIIe paBHOCIIJibHOfO eMy HepaBeHCTBa: 

8-x< x+4, 16x-2x
2
-24+3x-x-4<0 -2x2 +18x-28<0 

2x-3 2x-3 ' 2x-3 ' 

x 2 
-9x+14 >O 
2x-3 

PeiiiiiM rrocJielJ:Hee HepaBeHCTBO MeTOll:OM IIHTepBaJIOB Ha O,ll3 IIC

XOlJ:Horo HepaBeHCTBa (puc. 14.8) I1 IIOJIYllHM: XE (1,5; 2) u(7; 8). 

Omeem: (1,5; 2) u(7; 8). 

llpHMep 8. HaillJ:HTe cepell:HHY rrpoMe)l(yTKa, Ha KoTopoM BhiiiOJI
HJieTcJI HepaseHCTBO logn (x + 27) +log 1 (16- 2x) < logn x. 

{

x+27>0, {x>-27, 
Peweuue. O,ll3: 16-2x > 0, <=> x < 8, <=> x E (0; 8). 

x>O; x>O; 

I1puMeHJIJI¢opMyJiy 12.5,rroJiyqHM logn 1~~~: < Iognx. ITocKOJib

KY OCHOBaHHe JiorapH¢Ma 1t > 1 , TO ll:aHHOe HepaBeHCTBO paBHOCHJib-

x+27 x+27-16x+2x2 <O 2x2 -15x+27 <O HOHepaBeHCTBY 
16

_ 2X <X, 
16

_
2

X , 
16

_
2

X . 

PerneHHe sToro HepaBeHcTBa rroKa3aHo Ha pucyHKe 14.9: XE (3; 4,5). 

Hai111:eM cepell:HHY HHTepsaJia 

. . 3+4,5-(3, 4,5). -2--3,75. 0 
+ + 

3 4,5 8 

Puc. 14.9 

Omeem: 3,75. 
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llpuMep 9. Hai1,'J,HTe Ha«MeHbiiiee u;e;we peiiieHne HepaBeHcTBa 

z-i + logg X -log3 ( Sx) > log1 (x+ 3). 
3 

p Qn3 {x>O, {x>O, 0 eweHue. 14. : x + 3 > O; ¢:::} x > _3; ¢:::} x > · 

fipi1MCH5I5I CBOikTBa JIOrapmpMOB, 3aiii1lllCM HepaBCHCTBO B BH,'],e 

1 1 log32 x-log3 (5x)-log3_1 (x+3) > -2, 21og3x-log3 (Sx)+ 

+log3(x+3) > -~, log3x-log3(5xi +log3 (x+3)2 > -1, 
2 

1 x(x+3) 
1 og3 25x2 >- . 

fiocKOJibKY OCHOBaHHC JIOrapu¢Ma 3 > 1 , TO ITO orrpe,'l,eJICHHIO 
2 

JIOrapn¢Ma IIOJIY'IHM ( X2~!) > 3-l , a TaK KaK X > 0 , TO 3aflHllleM 

~ 25x z x"+6x+9>T 11 3x -7x+27>0. 3aMeTHM, 'ITO :no HepaneHc-

TBO BbiQOJIH5ICTC5I ,'J,Jl.H BCeX ,'J,CMCTBHTCJibHblX 3HaqemiM X, a 3Ha'IHT 
BbinOJIH5IeTC5l n Ha O}l3 HCXOAHOro HepaBeHCTBa, CJie,'],oBaTeJibHO, 
XE (0; +co). LJncJio 1- HaHMCHhwee u,eJioe peweHue HepaneHCTBa. 

OmBem: 1. 

llpHMep 10. PewnTe HepaneHCTBO 
log3 (log2 (2-log4 x )-1) < log4 4. 

Pewellue. O,Ll,3: 2 -log4 x > 0, 
{ 

X>O, 

log2 ( 2 -log4 x) > 1; 

{

x>O, 
¢:::} X < 16, ¢:::} X E ( 0; 1) . 

x<1; 

·{x>O, 
¢:::} log4 x < 2, 

2-log2 x > 2; 

Hai1AeM peweHne HepaBeHCTBa. TipnMeH5I5I onpe,'l,eJieHne JIO
rapn¢Ma, rroJiyqnM: log2 ( 2- log4 x) -1 < 3 , log2 ( 2 -log4 x) < 4 , 

2 -log4 x < 16 , log4 x > -14 , x > 4-14 , x > T 28 
. YliHTbiBaH O}l3 He

paBeHCTBa, 3aiii1lllCM era pewemre: X E ( 2-28
; 1) . 

OmBem: ( z-28
; 1). 
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llpHMep 11. Hati:L(IITe HaiiMeHblllee HaTypanbuoe lliiCJIO, KOTopoe 

l 2-1 2-1 He ~IBJI5IeTC5I pellleHIIeM HepaBeHCTBa og1x_11 > . 

PeweHue. 3amnneM HepaBeHCTBO B BHL(e log1x_11 0,5-0,5 > 0 H pe
IliiiM erO MeTOL(OM HHTepBaJIOB: 

1. PaccMoTpHM ¢YHKll,HIO I ( x) = loglx-JI 0, 5-0,5 . 

2. D(/):{lx-11>0: ¢::}{~1,2 i:-1,r 
lx-11 :t:1, x3 =t=O,x4 :t: 2. 

3. Hati:L(eM HY JIH ¢YHKll,IIII, pellla5I ypaBuemre loglx-JI 0, 5 = 0, 5 , oT-
1 

Ky~J:a O,S=Ix-112, lx-11=0,25. Toma x-1=0,25 IIJIH x-1=-0,25, 

a x=1,25 IIJIII x=0,75. 

4. HaneceM HYJIH ¢YHK
U:IIH Ha ee o6JiaCTh onpeL(e
JieHH5I H ycTaHOBHM 3HaKH 
¢YIIKU:l1.I1 Ha llOJiylleHHbiX 
npoMe:>KyTKax (puc. 14.10). 

+ 

0 

- 1 - + 

0,75 1 1,25 2 X 

Puc. 14.10 

5. PemeHneM HepaBeHcTBa 5IBJJ5l!OTC51 npoMe:>KyTKH, Ha KOTOphiX 

¢ynKU:H51 l(x)=loglx-11 0,5-0,5 IIOJIO:>KHTeJibHa: XE (0; 0,75)u 

u(1,25; 2). L£HCJIO 1 - HaHMeHblllee HaTypaJibHOe 'IIICJJO, KOTOpoe He 

5IBJJ5IeTC5I peweuneM uepaBeHCTBa log1x_11 T
1 > T 1. 

Om6em: 1. 

llpHMep 12. HailL(HTe cpeL(nee apn¢McTntiecKoe Bcex u:eJibiX pe

meHHH uepasencTBa T 1lg2 (x+6) ~ T 1lg(x+6)lgx+lg2 x. 

Pewe"Hue. 0)1,3: {x + 6
0 

> O, ¢::} {x > 
0
- 6, ¢::} x > 0. 3anHmeM uepaBeHc-

x> ; x> ; 
TBO B BHL(e lg2 (x+6)-lg(x+6)Jgx-2Jg2 

X ~0 II peiiiiiM ero MeTOL(OM 

HIITepBaJIOB. ITo TeopeMe BneTa HaitL(eM uyJia ¢YHKU:IIH: 

I (1g(x+6)) = lg2 (x+6)-lg(x+6)lgx-21g2 x. 

[
lg(x+6)=2lgx. [x+6=x

2
, [x2 -x-6=0 3anaweM ' ¢::} 1 ¢::} ' ¢::} 

lg(x+6) =-lgx; x+6=-; x 2 +6-1=0· 
X ' 

[
x=-2 x=3 ¢::} , ' 
X =-3±M. 
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+ 
0 • • 

HaHeceM rroJiy'IeHHhie 'IHCJia Ha 

O)l3 HepaBeHCTBa (pHc. 14.11) 11 3a-
3 X 

rrmneM ero perneHne: [ -3 + .JfO; 3 J . 
Puc. 14.11 

3arrurneM l(eJihie perneHH5l HepaBeHcTBa: 1; 2; 3. Hali.Lt:eM cpeLt:Hee 

apmpMeTWieCKOe 3TH X perueHI1H: ( 1 + 2 + 3) : 3 = 2 . 

Omaem: 2. 

llpHMep 13. Permue HepaBeHCTBO ~ x 10
g2JX > log-!2 2 . 

Pewenue. 3arrnrneM HepaBeHCTBO B BHLt:e ~xlogzJX-2 > 0 H peiliHM 
ero MeTOLI:OM HHTepBaJIOB: _ 

1. PacCMOTpHM cpyHKl(HIO f ( x) = ~ x 10
g2JX -2 . 

2. D(f):x>O. 
3. HaJ:'meM HYJII1 cpyHKUnH, perna5l ypaBHeHHe ~ x!og2JX = 2 . Bo3-

t 
l } 

BOLI:5! o6e 'IaCTI1 ypaBHeHH5! Lt:Ba%i'l:hl B KBaLt:paT, IIOJIY'IHM X og2x = 22, 
1 . 
-log2x 2 l · 4 

x2 = 2 , X og2.x = 2 . DoJiara5l log? X= a , a X= 2°, 3aiUHIIeM 

( 2° r = 24 ' 2°
2 = 24. Toma a2 = 4 11 a = ±2 . B TaKOM cJiy<Jae xi = 22 = 4 

H x2 = 2-2 = 0,25 . 

4. HaHeceM HYJII-I cpyHKUHH Ha 
+ + 

o...r---...>-------c>-----l._ ee o6JiaCTh orrpeLt:eJieHH5l n yCTaHo-
0 0,25 

Puc. 14.12 

4 x BHM 3HaKH cpyHKl(HH Ha IIOJIY'JeH

HhiX IIpOMe%yTKaX (pHC. 14.12). 

5. PeilleJ-meM HepaBeHCTBa 5IBJI5IIOTC5l rrpoMe%yTKH, Ha KOTOphiX 

cpyHKUI151. j(x)=~Xlog2 .JX -2 IIOJIO)KIUeJihHa: (0; 0,25)u(4; +oo). 

Omeem: (0; 0,25)u(4; +oo). 

llpHMep 14. Hali.Lt:HTe o6JiaCTh orrpeLt:eJieHH5l cpyHKl(HH 

y =log (2'ogx_3o,s -log 3) + log3 3 . 3 3 log3 (2x-6) 
Pezuenue. Hali.Lt:eM o6JiaCTh orrpeLt:eJieHH5l cpyHKl(HH, pernaH CHCTe-
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{ xl~g~;o~ x-3:;t:1, { ~:~ 
MY orpaHwieHnii 2 -i > O, <:=} ' 

2x -6 > 0, x :;t: 3,5, 
log3 (2x-6) :;t:O; logx_30,5 > 0. 

PaccMorpHM pernemre HepaBeHCTBa logx_3 0,5 > 0 Ha rrpoMeMyT

Kax (3; 3,5), (3,5; 4) H ( 4; +=). 

IT OCKOJibKY cPYHKQHR 

f ( x) = logx_3 0,5 Hy.neil He HMeeT, 

TO ycTaHOBHM ee 3HaKH Ha yKa3aH

Hb!X npoMeMyrr<ax (pnc. 14.13). 

+ + 
~ 

3 3,5 4 X 

Puc. 14.13 

CorJiacHo pncytiKy 14.13 perneHHeM cncTeMhi HepaBeHCTB RBJIR

IOTCR TipOMeMyTKH, Ha KOTOpbiX cPYHKQIUI j(x) = logx_3 0,5 IIOJIO)KH

TeJibHa: XE (3; 3,5)u(3,5; 4). 

Omeem: (3; 3,5)u(3,5; 4). 

llpnMep 15. Hail.n:nre perneHne HepaBeHCTBa 

log 1 (2x -7) + log3 (x- 3) 

---"3'-----~=9=-=x""'---- ~ logx-3 1 . 

PeweJtue. 3amirneM .n:aHHOe HepaBeHCTBO B 

log 1 (2x- 7) + log3 (x -3) 
3 logx_31 ~ 0 H peiiiHM ero MeTO.ll:OM HHTep-

BaJIOB. 
1. PaccMorpHM cPYHKQHIO 

log 1 (2x-7)+log3(x-3) 
J (x) = -""--3 --~-.===---- -logx-31. 

9-x 

{

2x- 7 > 0, {x > 3, 5, 
2. D(f): x:3

3
> 0

1
• ¢::} x> 3

4
• <=}XE(3,5; 4)u(4; 9). 

x .:;t:, x:;t:, 
9-x>O; x<9; 

3. Haii.n:eM HYJIH cPYHKQHH, pernaR ypaBHeHHe logT1 (2x-7)+ 

+log3 (x-3) =0, log3 (x-3) = log3 (2x-7), x-3 = 2x-7, x =4. 
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+ o---o------o 
as 4 g 

Puc. 14.14 

4. IloCKOJihKY 3Ha'IeHHe X= 4 
He nprma,n;JieJKIIT o6JiaCTII orrpe

JJ:eJiemm cpyHKI]JIH, TO yCTaHOBIIM 

3HaKII cpynKIJJ1H ua ee o6Jiacnr on

peJJ:eJieHH51. (puc. 14.14). 
5. Pei.lleHIIeM HepaneHCTBa 51.BJI5l.eTc51 npoMeJKyToK, ua KOTopoM 

log 1 (2x-7)+log3 (x-3) 
cpyHKI.\H5l f(x)=-·-"-3----,==---

.J9-X 
Ha: XE (3,5; 4). 

Omeem: (3,5; 4). 

llpuMep 16. Ha:iJ.JJ:HTe HaHMeHblllee ueJioe pei.lleHIIe HepaBeHcTBa 

lx+2Jiog.J2(3+x) 2(-x-2)8. 

Pewenue. IlocKOJihKY ( -x- 2)
8 

= lx + 21
8

, TO 3arrHI.lleM HepaBeHCTBO 

B BHJJ:e lx+2J2logz(3+x) -Jx+218
:::; 0 11 pelllHM ero MCTOJJ:OM HHTepBaJIOB: 

1. PaccMoTpHM cpyHKUHIO f(x) = Jx+2J
210

g2(
3

+X) -Jx+2J
8

• 

2. D(f):x>-3. 

3. Ha:HJJ:eM Hymr cpyHKUH11, perna51 ypaBHeHne jx+ 2J
21

ogz(3
+X) = 

=Jx+2Js: 

1) log2 (3+x)=4,oTKYJJ:a 3+x=24 11 x=13; 

2) jx + 21 = 1 ~[X+ 2 = 1, ~[X== -1, 
x+2=-1; x=-3; 

3) X+ 2 = 0, OTKyJJ:a X= -2. IlpoBepKa: UOJJ:CTaBJI5151 3Ha'ICH11e 

X= -2 B ypaBHCHHC Jx + 2l2logz(3+X) = Jx + 2J8 , IlOJIY'IHM 0° = 08 . Iloc

KOJibKY UOJiyqHJIH Heorrpe):(eJieHHOCTb B11)J;a 0°, TO X -:f::. -2. 
~ + • • +,. 4. HaHeceM HYJI11 cpyHKI.\1111 

-3 -2 -1 13 x Ha ee o6JiaCTh orrpe)J;eJieHH51. H 

Puc. 14.15 
yctaHOBHM :JHaKH cpyHKI.\HH 
Ha IIOJiyqeHHbiX rrpoMeJKyTKaX 
(pnc. 14.'15). 

5. PerneHneM nepaBeHCTBa 51BJI5l.etc51 o6be)J;HHeHue rrpoMeJKyTKOB, 

na KorophiX cpyHKI.\1151. f (x) =lx+2J21ogz(3+x) -Jx+2J8 He oTpnuareJib-
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Ha: (-3; -2)u(-2; -1]u[13; +oo). qMcJio -1- HaMMeHbmee u;eJioe 
pemeHMe HepaBeHCTBa. 

OmBem: -1. 

3aAaYIII AJlfl caMocTos:~TeJlbHoro peweHIIIfl 

Pem1ne HepaBeHCTBa (1-37): 

1. 490,5x2-2x-1_ T2 > 0. 2. ( JQ:S)(x2+x-2)(6-2x) > ( .j0,25t. 

3. 0,09J:.2-l,Sx+3<243·10-S. 4. -0,64<-~10-4 ·23x(x-3 ) <-0,64°·10-2 . 

5. 1jx2-xj <: Jr-x2j < 9 . 6. 22x- 22(x-1) +':<J82(x-2) >52. 

7. 5X+1 + 2x+3 + 2x+4 < sx+2 + 2x+2. 

8. 3../X +3../X-!_3../X-z -3,/4 < 2. 

10. 25x-6·5x+5<0. 

( 
1 )8+3x ( 1 )-7 12. - > - . 
X X 

11. 8·3../X+:V:f +32iiX+2 -32'rx ~0. 

13. lx-312x2-7x > 1x+3. 

3.n15 9 
.14. (x2 +x+1) x+2 -(x2 +x+1) 2:0. 

15. logr1 2(3+x)-log1 (x+8) > 0. 
2 

16. log1,2 (x-2)+log1,2 (x+2) <-2log~ .J5. 

17. lg6x-1 > lg(x +5). 18. log1,5 
2;_=-

2
8 < log5 1. 

log3x-2 
19.5 x <lne. 20. 6log8 (x-2)+3log 1 (x-3)-2>0. 

21. 2log9 x+ log,/3 x + log 1 x-6 < 0. 
3 

8 

22. log 1 log 1 log5 x<O. 
2 3 

24. logT1log22logx-t3>0. 

2log25 ( x
2 +3) 

26. 2 <0. 
X -4 

28. 4o,5Iog0.1x·log0,4(2,5x) > XO. 

30. lgx-0,5(lgx)2 <0. 

23. log2x(x-2)(x-3)-1 <0. 

25• (1-2~)(1+2x) ~O. 
log1,7(T ·(1-log7 3)) 

27. (0,4 )logo,2s(x
2
-Sn8) ::; S. T1. 

2-1 1 1 x+2 · ogl3 ogz-2-

29. 0,09 'ij X +2 >1. 

31. 1+logo,2sx ::;o,s. 
1-log05 x 
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1 

32. Xlogo,32 +0,3logo.zx _ 2·(0,3)2 SO. 33. log2 log 1 x > log6 6 . 
3 

34. __£__ 2 > O 35. XO,Siogo,sx-3 ~ 22,51og0,5x-3. 

log0 3 2 log0.09 2 · 

36. ( .JX)2log2x +16xlogo.sx -17 <0. 37. slog3x +xlogsx -52 <0. 

Haii~IITe o6JiaCTh orrpe,a:eJieHII5I QJYHKnHii (38-43): 
,----,. 

38. y=2)lx-3J-I8-xl+2. 39. y= .J4x-x2+4x-x2. 
log3 Jx-4J 

40. y= ~logi log3 lx-31 +log3 (x-3t 

41. y=~log6.5 (x-3)-1+~. 

42. y = t'2-lgl2-xl +~(x-2)4 
. 

. __ (x-1)(x+1) 
1 

_1 
43. y- (x+ 3)(x-4) -1 + og8 (x-4). 

PemiiTe cucTeMbi HepaseHCTB ( 44-46): 

{

_1 >1 { x2+4 <0 
44. 2-x- ' 45. 16x-x2 -64 ' 

2 · 42x ~ 32x. lg.J X+ 7 +lg4 > lg(x -5). 

46. ( 1,~) 9 > 128' l -x (8)-x 54 
2x -6x-6,5 -.J2 < O. 

47. Haii,a:rne cyMMY ,n:JIHH rrpoMe)KyTKOB, KOTopbre o6pa3yroT pe
IIIeHH5I CIICTeMhi HepaBeHCTB 1 < 2x(x+2) < 8. 

48. Haii,a:HTe cyMivry KBat~;paTOB neJihiX peiiiemrii CIICTeMbi Hepa-

BeHCTB ( ~) -13x
2 

$ ( ~ (+36 < ( ~) -12x
2 

49. Haii,a:IITe HaiiMeHbiiiee neJIOe pellleHIIe HepaseHCTBa 

log0,3 (3x- 8) > -log10 ( 4 + x 2
). 

3 
50. Haii,a:IITe cpe,n:Hee apHQJMeTWieCKoe neJibiX pellleHHH Hepa-

BeHCTBa logi(l+log% x}-1. 
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51. Hm';'I.lJ.HTe cyMMY HaHMeHbiiiero H Hau6oJihiiiero QeJibiX pewe-

log3 (x + 1) 
1 

HHi1 HepaBeHCTBa 2log3 10 +log 1 9 < 
3 

52. Hai1.LJ.HTe KOJIHqecTBO QeJibiX peiiieHni1 HepaBeHCTBa 
3 

log~ x -log~_1 (I) + 9log2 ~; < 4log6,s x . 

Onwembt: 1. ( -oo; 0) u( 4; +oo ). 2. ( -2; 1)u(3; += ). 3. ( -oo; O,S)u 

u(i;+oo). 4. (-1;0)u(3;4). 5. (-1;0)u(0;1)u(1;2). 6. (3; +=). 

7. (0; +oo). 8. [0; 4). 9. (0; +=). 10. (0; 1). 11. [0; 16]. 

12. (0; 1). 13. (-=; O)u(2; 3)u(3; 3,5)u(4; +=). 14. (-2; -1]u 

u[-0,5;0). 15. (-3;2). 16. (2;3). 17. (0;1). 18. (4;6). 

19. (2; +oo). 20. (3; 4)u(4; +=). 21. (0; 27). 22. (1; ~). 
23. (0; 0,5)u(1; 2)u(3; 6). 24. (4; 10). 25. (-=; -O,S]u[O,S; +oo). 

26. (0;4). 27. [1;4]. 28. (0;0,4)u(1;+oo). 29. (-0,5;2). 

30. (0; 1)u(100; +=). 31. (0; O,S)u[ .J2; +=). 32. (0; 0,04]. 

33. (1;,./3). 34. (-2;2). 35. [0,125;4]. 36. (0,25;1)u(1;4). 

37. (0,2; 5). 38. [5,5; +oo). 39. [0; 3)u(3; 4). 40. [0; 2)u(4; 6]. 

41. (3; 3,5]u[5; +oo). 42. [-98; 2)u(2; 102]. 43. (4; S)u(S; +=). 

44. 1. 45. (5; 8)u(8; 29). 46. (-1; 3). 47. 2. 48. 26. 49. 3. 50. 1,5. 

51. 10. 52. 3. 

KoHTponbHbiLII TeeT 

N!! 3a.LJ.aHHH BapnaHTbi OTBCTOB 
HauMeHhiiiee HeoTpHQaTeJibHoe pe- 1) 0; 2) 0,2; 

3 3) 0,5; 4) 1; 1 IIIeHHe HepaBeHCTBa 2x + 2lxi - 2 2 2: 0 
paBHO 

5) 3. 

Cepe.LJ.HHa rrpoMeJKyTKa, KOTOpbri1: 1) 2; 2) 1,5; 

2 o6pa3yiOT peiiieHH51 HepaBeHCTBa 3) 0,5; 4) 5; 

52 · 2x -10x +( .J5)2
x -52 > 0, paBHa 

5) 1. 
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.M! 3a,LiaHIUI BapnaHThiOTBeToB 

HaHMenhrnee IJ,eJioe pernenue nepa-
1) 3; 2) 2; 

3 ( 2t2-6X+8 1 0 
3)5; 4) 4; 

BeHCTBa X- - > paBHO 5) -4. 

1) 2.J7 +2J3; 

CyMMa ,L\JIHH npoMeJKyTKOB, KOTOphre 2) .,fi -J3; 
4 o6pa3yroT perneHH5I nepasencTsa 3) 1; 
~ ~ 32 +1+9<28·3 x - 3 , pasna 4) 2J3- 2.J7; 

5) 2.J7- 2J3 . 

CyMMa IJ,eJihiX pernenuH. nepasencTBa 
1) 5; 2) 2; 

5 3) 6,6; 4) 10; 
13 lx2+7x+12 < 1 5) 15. -x _ pasna 

J].JIHHa npoMeJKyTKa, KOTOpbiH 
1) 1; 2) 3,5; 
3) 6; 4) 2; 

6 o6pa3yroT pernenu5I nepasencTBa 5) 3. 
(5+-Jiif +(5-mt ::;to, pasna 

CyMMa IJ,eJihiX pernemie nepasencTBa 1) 3; 2) 5; 

log2 ( O,Slog,n 2-log9 x+ log!; x} 1 
3) -5; 4) 4; 

7 5) 7. 

pasna 

1) (1;2); 2) (1; ~); 
MnoJKeCTBO pernenuii: nepasencTBa 

3) (o; m); 8 
log0,5 (log 1log5 x} 0 HMeeT """ 4) ( -5; 1); 5) (1; += ). 

lg5 . 2)ln5+1; i) 1+lg2' 
EcJIH x0 - nauMeHbiiiee 

9 
IJ,eJioe pernenue nepasencTBa 3) lg15 . 4) 5; 
logx_3 (x -4) < log.JX-3 (x-3), lg5 ' 

TO 3Ha'!eHHe logx _3 X 0 paBHO ___!gi__ 
0 5) 1-lg5. 
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N!.! 3a,l(aHHH BapHaHThlOTBeTOB 
1) 2,5; 

Hali:,l(HTe cepe,l(HHY MHTepBana, KOTO- 2) 4; 
10 phiH o6pa3yiOT pernemu:r HepaBeHCTBa 3) 2,75; 

log4x ( x 2 -x- 2) > log4x ( 3+ 2x-x2
) 4) 1; 

5) 3. 
Cpe.nHee apmpMeTwiecKoe 1) 1,5; 2) 3; 
qeJibiX pCIIICHHC HepaBCHCTBa 3) 1; 4) 2; 

11 lg2 (3-x)+.Jx-1 
0 

5) 6. 
< paBHO 

lg2 x-lg10 

llHCJIO QCJihiX peiiiCHHH HepaBCHCTBa 
1) 5; 2) 4; 

12 
5log~x log5x ( .JS)Iogs100 

3) 3; 4) 6; 
+X < paBHO 5) 1. 

CyMMa r~eJihiX perneHHH HepaBCHCTBa 1) 8; 2) 11; 

13 4x-5 3) 12; 4) 14; 
log_t.2 l2-xl 2dogx2 x pamm 5) 24. 

HepaBCHCTBO a-1·22x -2x -1:::;; -3a-1 1) a:2:2; 2) a> 1; 
14 HMCCT XOT5I 6hi O,[(HO peiiiCHllC npH 3) aER; 4) 1<a<7; 

yCJIOBHH, 'ITO 5) 3 ::;a :::;;4. 

OmBembt 

HoMep 3a,n:aHJU:I 1 2 3 4 5 6 7 
HoMep npaBHJibHoro 

3 5 3 5 2 4 1 
OTBeTa 

HoMep 3a,n:aHIUi 8 9 10 11 12 13 14 
HoMep npaBHJihHoro 

2 5 3 1 2 3 1 
OTBeTa 
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