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IIpenucaoBue pemaxropa

l'Iepen BaMM cCepusa KHHUI IIPpaKTHYeCKHM II0O BCEM Dpa3zaeljiaM
INKOJIBHOI'O Kypca MaTe€MaTHKH. ITo CymecTBy 3TO 3HIOHKIJIO-
negusi pas3jiMYHbIX METOAOB pellleHHusdA 3ajay, KOTOphie yYailne
BCero BCTpPeYaroTCA HeIMoCPpeACTBEHHO B MIKOJIBHOM Kypce.

9TO0 NMpeKpacHBI CaMOYYHTENb, KOTOPHII IIO3BOJIAT YYEHHKAM
u abutypueHTaM 6e3 permeTUTOPa MOATOTOBUTHCHA K BHIITYCKHBIM
OK3aMeHaM B IIKOJIe M BCTYIMTEJbHHIM 3K3aMeHaM B BY3.

KHUrH cepum cozep:kaT 3ajauyyl pas3HOM CTEIeHH CJIOXKHOCTH,
KOTOpBble MOryT OBITh HCIIOJIL30BAHBI ydyuTeJleM AJsa aud-
(pepeHMPOBaHHOM pabOTHl C YYeHMKAMH Pa3JIMYHOI'0O YPOBHSA
HOATOTOBKH.

Awrop He mpeTeHAyeT Ha TO, UTO KaXJ0e M3 IPEeACTABJICHHBIX
peiieHR ABJsieTcs HanboJiee pallMOHAJIBHEIM, — OH AAaeT YHH-
WOPCAJIBHBIE AJITOPUTMEL JJIsT PelleHns IeJIBIX KJIacCOB 3ajad,
"o, HA MOM B3IVISJ, ropaszo BajKHee.

11 pyu10)KeHHBIE 3aJaYX MOTYT OBITH MCIIOJIb30BAHEI YUYHUTEJIAMH
" YICHMKAMH B Iponecce YCBOEHHUSI TOM MJIM MHON TEeMBI HJIM
O NPAJIeJIBHOTO IIOBTOPEHHS.

WenwrennHo, 4To6B paboTa ¢ MaTepHalaMéA 3TOH CepUM KHHUT
nwIIneh yxxke ¢ 7, 8 Kiaacca u OblIa IIOCTOAHHOM M ILIaHO-
mopnoft, roraa oHa gactT HamGoasmuil 3deKT.

B.T. 3us



IIpenucaoBue aBTOpa

IIpennaraemMas cepuss KHHAT ajpecoBaHA IMMPOKOMY KDPYTy
y4Yal@MXCA CPeJHHX IIKOJI, KJACCOB M INKOJ C YIIyOJIeHHBIM
n3yYeHNeM MaTeMaTHKH, abUTypHeHTOB, CTYJAEHTOB I€Aaroru-
yeckux BY3os, yunreeii.

Keurn MOXKHO MCIOJB30BaTh KaK CaMOCTOSTeJILHEIE ydeOHEIe
nocodmus (caMoOyuyuTesu), Kak 3aJayHMKH II0 JAHHOH TeMe H
KaK COOpPHMKH ANJAKTHYECKHX MaTepuaJsoB.

g yyamuxc MOXKHO IIPEeAJIOKNATE CAeAYIOIIYI0 cXeMy pabGoThI:
NpPOYNTAB BCTYILJIEHNE M PACCMOTpEB IIpUMephl pellleHud, CaMo-

CTOfITEJILHO pelllaTh TPEHNPOBOUHBIE pabOThI, 3aTeM IIOCMOTPETH
peleRus U, OCMBICJIUB MX, IIOIIPO6OBATH PEIINTEL IPOBEPOYHEIE
paboThl, MpoBepAA WX PelleHHUs N0 KHHUIe H T.A.

KHNATY IIOJTHOCTBIO MOAXOAAT AJIfA CAMOCTOATENLHOrO OBJIAaJEHUS
TOM MM MHON TeMOH M pacCuMTaHH Ha IIOCJeAOBATEJILHOE
obyyeHHe OT HAYaJbHOrO YPOBHS [AO YPOBHA, HEOOXOJUMOTO
abuTypueHTaM.

s vyuTeneil aTM KHHATH IIPeAOCTABJAIOT IIMPOKHIE BHIOGOD
MpHEeMOB U MeTOLOB PaboThI:

aro MOryT OBITHL 3afaHudA ydyamuMca s CaMOCTOSITEeJILHOM
paGo'rH C IIocJjieAyIOIMUM KOHTPOJIeM Y4YHUTeJid.

BosMo)kHO McIoJib30BaHME KHUTM KaK 3aJadyHUKa JJIs pa6o'rm
B KJjlacce N IJii AOMAIITHUX 3aJlaHNH.

9™ mnocobus HAeaNLHO MOAXOAAT B KayecTBe MaTepuaja Ajisd
[TOBTOPEHUs NapajlieIbHO U3YyYeHHUIO APYIMX TeM B IIKOJe.

ITon6op MaTrepmajia IO3BOJIsIeT CymecTBeHHO Auddepenin-
poBaTh YpOBeHb TPeGOBaHMII K ydyaIIUMCA IPH IIPOBeAE€HUU
KOHTPOJIBHEIX M 3a4eTHHIX pa6or.

YpoBeHb CHOXKHOCTH M 00beM MaTepuaja B KHHrax cepuu,
6e3yCJIOBHO, H30BLITOUYEH, M YYHUTENb AOJIKEH caM BHIOMpAaTh
CJIOKHOCThL U 00'beM MaTepuaja B COOTBETCTBHM C BO3MOMXK-
HOCTAMM yUyaIUXCA M 3a4a4yaMM, CTOAIMMMH Ilepe] HUMH.

A. X. IllaxmeiicTep



OnpeneneHue
norapunpma
1N ero CBOnCTBa

Harnomunm, 4T0 B Bhlpaxkennn a’ = ¢
a — OCHOBaHHE CTEIIEeHH;

b — mnoka3aTeyib CTEIEHH;

ab — crenenp uncna a;

¢ — 3Ha4yeHHe CTeleH! 4ucjia a.

Onpezaenenue gorapucdma

Jlorapudmom uncia ¢ mo ocHoBaHuwo a (npu a > 0, a # 1)

Ha3blBaeTcs IOKa3aTesib creneHd b, B KOTOpYIO HaJ0 BO3BECTH

OCHOBaHME @, 4TOGBI MOJYYATb YMCIO C, T.e. ecin a® = ¢, TO

MO2KHO 3anucats log, c = b.

Takum 06pa3oM, IOKA3aTelb CTENEHH — ITO MU €CTb Jiorapupm

(npm onpeJesieHHBIX YCIOBHUAX).

Ecin a >0, To n a® > 0, nostomy ¢ > 0. CnemoBaTensHo,
a>0

log,c=b, ecma® =cnpn ¢a#1
c>0.
IMpaxmuxym 1
SanumuTe B BuIe Jorapudmudeckoro pasescrsa (1-5):
1. 3% = 81 = log; 81 = 4 (mo onpezenenno).

1 1
2. 2—5 — ﬁ = 10g2 3—2- = -5 (IIO onpe,uenenmo).



6 Ompegnenenne norapudma U ero cBoAcTBa

3
1
3. (i) = 6171 = log% 61 3 (mo onpenesnenuio).

1
4. V125 =5=logyp5 5= 3 (no onpexenenwuo).

3
5. V163 =8 = log)s 8 = 1 (mo onpexeseHuo).

Boruuciaure sorapudm (6-10):

6. Beruuciure log, 0,25.
Mycts log, 0,25 = z = 2% =0,25; 2% =272 7= .

7. Berunciure log) 3v/3.
3

1\* 1
Hycts log: 3V3=z= (5) =3V3;, 3= 31+2;
3

z=[=13].
8. Boruucimre log 45 8.

Ilycts log%S =z = (\4/5)1 = 8§; 2% =2 = .
9. Borunciute logg e/ V6.

Hycrsb logg e V6=z=> (6\'76)3c = v/6;

1NZ 1
141 o7 3
6) =64;: —z=-: ={=1.
(6 ) 64; 6" 1 TT|1a

10. Bsruncure log3 9.
ycts logz9=2z=3*=9; =2, re logz9=2,
aHaunr, logi9 =22 = .



OcHoBHBIE TEOpeMBI O Jiorapudmax 7

Octosnbie meopemv 0 nozapuPmazx

Teopema 1. >0

c2>0
a>0

a#l.

log, (c1 * c2) =log, c1 + log, c2 | npu

Joka3aTeabCcTBO:
log,c1 = t1; @ = ¢

I
yere loga' co = tg; at? = C2

= c)-cp = al - a2 = g1tz =
o onpenesIeHHIo

== log, (c1 - c2) = t1 + t2 = log, ¢; + log, c2,
4YTO U TPeDOBAJIOCH JOKA3ATh.

Teopema 2.

c >0
log, i Y log, ¢1 — log, c2 | mpu cz >0
C2 a>0
a#l.
JokazaTesibCTBO:
Mycrs log, c1 = ty; a:l =al , a _ ah = ghtr
log, c2 = tg; a*2 = ¢ c2 al?
110 ONpeneJIeHHIo Cl
= log, a =t) — t2 = log, c1 — log, c2.
a>0
‘Tvopema 3. | log,x b™ = % log,b| mpu ¢(a#1
b>0.

Jloxa3areabcTBO:
Hyers log,b=t, T.e. a* =b.
IV imesiem obe yacTH B cTenenr m: a'™ = b™;
m
—t m
o a'™ = (ak) k=" = log.k b™ = ?t,
m

k

o log 6™ =

log, b.



8 Ompenenenue sorapudMa 1 ero cBo#cTBa

IIpuMepbl NCNIOJIB30BAHUS OCHOBHBIX TEOPEM
o Jjorapudmax

" Beruncsure (1-5):
2 , 2
1. log, 27 — 2log, 3 + log, 3= log, 27 — log, 3¢ + log, 3=

.2
3

27
37 = log, 2 =.

= log,

1
2. log1 2+ 510g1 8 — log: 4/18 =
3 3 3 .

1
=log1 2+ log1 82 —log1 22-22 -3 =

3 3 3
1
2.22.2 1
= log1 =log1 - =|1|.
322.22.3 33

3
3. log,8 = logy 23 = 3 log,2 = .

1 2
4. log‘a/g\/5+log\/2—7\3/§=%log55+%log33=
3 2
_3,4_ % [T
29 18 |18]

5. logg (log4 \“VZ) = logy (% log, 4) = logs2 (3"1) =

1 1
= —510g33= —§ .




Tpenuposousnas pabota 1 9

Tperuposowrasn paboma 1

Beryucnure (1-8):

1. log,3 v/169. 5. log, V2 — log, (log;¢ 256) .
2. loga v/243. 6. logZys v/5.

3. log:(log2 8). 7. log 1 25¢/5.

4. log% . 8. logl/;—z J32.

Pemnre ypasuenus (9-11), ucnons3ysi onpenesienne jorapudpma:
1 2 3

9. log, 25 = ;. 10. log,, V4 = 3 1. log,2V?2 = -7
Pewnre ypasuenusi (12-14), ucnonb3ys cBo#icTBa JiorapugpMoB:

1 1
12. lgz =2+1g3 - 1gb. 13. lgx=§lg54+lg5—§lg16.

1
14. lgz = ;lg24—2+ 1-3-lg3.

15. Haiigure z, nposorapugMupoBaB obe 4yacTH ypaBHEHHs IO
ocHoBanuio 10:
Vab?
zT= 75_;3—, roe lga=2, lgh=3.

16. Pemure ypaBHeHHMe, NCIIONB3Ysl Pa3/IOKEHHE HA MHOXKHTEJIH:

5
g5 —1g?3 = (1—1gx)1g§.

llpuMeyanns. '

n) Fem ocHoBanme sorapudma paBHo 10, TO €ro MOXKHO He yKa-
iBaTh. 3amKChIBaIOT Tak: logiqc = lgec.

) liin ocHoBaHMe JjorapudMa PaBHO e, TO 3AMKCHIBAIOT TakK:
log.c =Inc.
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Ornpeznenenue jorapudma U ero CBOACTBa

Pewenue mpenuposowrotli pabomu 1

1.

log,3 v/169. ,
ycts logy; vV169 =z =13 = ¥/169; 13%=135; z=l§|.

. logi v243.

3
1\* 3
log1 \/‘243=x=>(§) =v?243; 3 *=34; z=[-125|.
3

. 10g3 (10g2 8) .

Mycty log, 8=z =>2*=8; 22=23; z=3,
toraa logs (logy 8) = logy 3 = .
1

2
log%{’/§=x=>(i‘/§)$=\7§; 3Zz=3§; T =|2=]|.

. log, V2 — log, (logg 256) .

Mycrs logy V2 == 4"=2; 2% = 2%; z= i
Iycrs logys256 =t = 16 = 256; 16° = 16%; t=2.
Mycts log2=p=>4=2; 2%=2; 2p=1; p=%.
Urax, log, v2 — log, (log,¢ 256) = % - % = —% =|-0,25

. logas V5.

1
Monoxum logyps V5 = z = 125% = ¥/5; 5% = 54; 3z =

_1 Torna log? V5 = 1 2— 1
T= 1 OB VIE T ) Tl

1.
4’

. log 1 25V/5.

\/g .
. 1\? _l 1
Iycts log 3 25\3/5=x=>(—) =255 52 =53,
v V5
S A By
2773 YT 3 T T3)




Pemenue TpennpoBo4no# paboTsl 1 11

8.

10.

11.

12.

13.

log4% v/32.
. NETCY
Honoxum log, a5 V32 =1z = (4V2)" = V/32; (2 3) =23;

T.-% . _|®
3TT3 T

1

1
. log, 25 = 2 =25; 1 =252

2
OtBer: T = 625.

2 2
log,, V4= 3’ (2z)3 = V/4. BosseneM obe yacTn ypaBHeHUs

B CTeleHb, 0OPATHYIO MOKA3ATENIO CTeneHH 2/3:

2z = (23)2' 2r=2; z=1.

Orser: z = 1.

3
log, 2v2 = —%; r 4 = 2v/2. BosBeneM obe yacTu ypaBHe-

HHsI B CTelleHb, OOPATHYIO MOKA3aTeJNIO cTeneHn —3/4:

4 4
3 1\ -2 5(_4
(x—;) (21+;) 5. oo il(c3),

5
OtrBer: =2 3

3 3
lgz=2+1g3-1g5; lgz=1gl0+lg=; lgz=lg (102 : g) .

Orger: x = 60.
1 1 1 1

lgz=§lg54+1g5-—§lg16' lgx =1g 543 +1g5 —Ig163;
543 -5 275 .23 -5

z _—

83 .2

3
l - M = — + 9.
gr=lg  T=5 5

W=
(I

Orser: z=17,5.
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Onpeznenense jorapudMa 1 €ro CBOKCTBA

15.

1 2 4
14. gz = glg24—2+ lglg3; lgr = 1g243 —1g10% + 1g 33;
o1 24%.3%. _8%.33.3%. _92.32
8T=%8"02 ° T T 10z ' T 100
Orser: z=%.
Vab?
Ha#itu © = —, rae lga =2, lgb=3.
Vo' T E &
IMponorapudmupyem mo ocHosanuio 10:
ez =1 vaab2. l
gT = Sm,

16.

lgz = lg Vab? —1gvba3;, gz = %lgab2 - %lgba:;;

lgz = % (lga +1gb?) — % (1gb+1gad);

1 1
§(lga+2lgb) ~3 (lgb+3lga).

Tak kak lga =2, lgb= 3, nmonyuaem

1
lgz=%(2+2-3)—§(3+3-2);

lgz =

be 8 9 L _16-22 1
gx_3 2, gT = 6 ) T = 6
_u
Orser: =10 6.
5
1g25—lg23=(1—lgx)lg§;
5
(g5 +1g3) (Ig5 — 1g3) = (1 - lgz)lg 53
: 5 5 5
lg(5-3)-lg3—(1-1gz)lgz =0; lg3 (k15— 1+1gz)=0;
lgz=1-1g15; Ilgz=I1g10—Igl5; lga:=lg-1—(-5).

OTser: = —.

3



TpennpoBounast pabora 2 13

Tperuposowras paboma 2

Boruyncnure (1-10):

1

N

10.

. log4 91 —log, 13 + log, ;

. /log3 81.

1
. log 15 (logl 5) .
3

. logy227.
3

1 1
. log 523 + log%4§ — logs V/256.

4
. logz4 —4log; 2 + log, 9
/

log, 8
logg 16

log 714 — %logﬁ56
log /530 — 3 log /5150

_1 3
2log‘/—%-6 zlog\/g400+3log‘/-%—\/;1_5

4log\/;3—§log\/g27—210g\/—%-6 '

log2 20 + log 20 - log, 5 — 2log2 5
log; 20 + 2log,y 5 '




14 Onpezenenue norapugpMa u ero cBoACTBa

Pewenue mperuposourol pabomor 2

) .2 1
1. log, 91 — logy 13 + log, = = log, 137 = log, 2 = logy 42 =
1 1
='2-10g44= E .

2. /log; 81 = \/log; 3% = \/4log; 3 = VA =[2].

1 1\°
3. log ;3 (logl 5) = log, 5 l0g1 (5) =
3 3

1
= log, ;3 (2logl §> =log 52 = log\/§\/§2 =@.
3

2
4. log1227 = (logl33> =

3 3

1\ %\ ( 1)2 2
=1 - = -3log1 = | =(-3)2=[9].
(og% (3) ) 313 (-3) @

3

1 1
5. log ;323 + log 3543 — logs V256 =
1 2 8
= 3 3 — 3 =
log3 1 23 + 1og3§ 23 —logz 2
2
3 10g,2— Slogy2 =
logz 2 + 4 log; 310834 =

3

PN 1 P

2 8
= §+2—§)log32=0-log32=@.
4 . 4 4-3
6. logz4—4logz 2+ logg 9= logz 4 —logs 2% +log; 9= logs =i =

1
= logs 9= logz;372 = —2logz 3 = E

10g48 _ 10g22 23 _ %10g22
logg 16~ logys 24 % log, 2

33 9
=53=5=L125].



Pemenue TpenupoBoYHOR pabOTH! 2 15

-1 _
log, /714—Llog 556  log,7 sy log,7 (14-147F-47)
log, /30— 1 log /5150 log\/gﬁg%g log 3

s (30-307%.57%)
~ log /7 (14§ -4"%) B log 7 (2
log g (30% -5—%) logg (5

2
B logﬁ7§ 3 1037% (7)3 B %%10877 B

S

wiv
Y
[V

|
TS

.75 .

N

.62 -

=

M

N
I N— N’

= I — =
log /5 63 logs% 62 %/% logg 6

21o: 6—11o 400 + 31o Y45
o 8\/; 2 g‘/g g\/g _

4log\/;3—§1og\/;27—2log\/§6

_ log\/gﬁz—log\/g400% +log\/§(\3/4—5)3 _
log\/;34—log\/§27§ —log‘/§62

IOg\/g (%ﬁ) log\/-%—(g-g)
_.log\/T (34 .6-2. 27-%) _108\/T (34 .3-2.9-2. (33)_§) =
2 7
log\/gs‘* 10g3_% 34 ) j“;log33 —E
—92 = .

- log\/—%- (30.-2-2) — log2_% 22" =%]og,2

(]

log2 20 + log, 20 - log, 5 — 2log2 5 _
' log, 20 + 2log, 5 a
(log3 20 — log 5) + (log, 20 - log, 5 — log? 5)

log, 20 + 2log, 5

_ (log, 20—log, 5) (log, 20+log, 5) +log, 5 (log, 20—logy 5)
B log; 20 + 2log, 5 B
_ (log;20 —log, 5) (log3 20 + 2logy 5)
B log, 20 + 2log, 5 N

10

2
1()g2 20 — 10g2 5= 10g2 ‘EO = 10g24 = 210g2 2= @ .



16 Omnpeznenenue jorapugMa U €ro cBoiCTBa

Teopemwvt 0 nozapupmacz.
Ochoeroe aozapugPmuyecxoe moarcdecmeo

PaccMoTpHM ele HEKOTOPbIE T€OpeMBI O JIorapudMax M OCHOBHOE
JiorapuMI4ECKoe TOXKIECTBO.

OcHoBHOe .rxorapmbmnqecxoe TOXKAeCTBO

a>0
Io onpenenennio a® = c <> log,c=b npu {a#1 .
c>0.
a>0
OTcIo/a CITeflyeT, 9TO M0 ONpE/Ie/IEHUIO mpu {a#l.
c>0.

STO TOXAECTBO MHOTIA HA3bIBAIOT OCHOBHBIM JIOrapH(PMUYECKHM
TOXKJIECTBOM.

ITpaxmuxym 2

1. 2log23+1 = 2log23.2 = 3.2 = 6.
2. 9]og35 — 3210535 — (3log3 5)2 =52 = 25.

3. glog,3-log,g729 _ glog,3 . g—log;6729 — 23log223 2- 3logz4 3 _
3

3 log, 3 6log 3 9
=922 2% .9 2 (zlogz ) (21082 ) 2 = 32 .3 2 =
3_9 s 1
=32 2=239°9=—,
27
4. 250Bs3-lomiz 9 _ 57 53D p2loees(5°) _
2
2 3 —-2-6
—53 0 5Ty o3 _ (5'0853)4 ) (510553)‘4 —3t.3-4 -1,

5. </4619g3 5—log 5125 _ </45 logg 5 . 4~ log 5(125) _

23
4 —2]0; 1 53 4 2_§ ]og
— \/22.6.log23 5.9 22 —1\/273 logy 5 % 2 —

— \/(2log2 - (2082 5)_12 V54 .5-12 = {/5-8 =52 — 0,04.




ITpakTukym 2 17

Teopema 4. | (a>0

ITepexon oT omHOro OCHOBa- a#1

Hus JorapudMa K JOpyro- log, ¢ = log, ¢ apu 4 b> 0

MY OCHOBaHMIO OCYIIECTBJISET- logy a

csl ClieAyIommM 00pa3om: b#1
(c>0.

Jdoka3zaresbCcTBO:

a'%8a ¢ = ¢. TIposorapudMupyeM 3T0 paBeHCTBO MO OCHOBAHMIO b:
logy, a8« ¢ = log;, ¢ = log, ¢ - log, a = log, c =

(0 >0
logy ¢ a? 1
= log, c = npu ¢(b>0
logy a
b#1
(¢ > 0.
a>0
1 a#1l
CaeactBue 1. Ecmm b=c¢, 10| log, b= @ npu b>0
b#1.
Cneactsue 2. Ilo cneacrsuio 1 nmeem
(a>0
a#1l
log, b logyc=log,c| mpu ¢b>0
b#1
(c>0.

2—707



18 Onpezenenne norapudma u ero cBoficTa

IIpumepsl Ha UCIIOJIB30BaHUE TEOPEM
NpH pemIeHNH ypaBHEHUM

1. Pemwure ypaBHenue log 5z +logy z = 1,5.

ITpuBenem sorapudMbl K OJHOMY OCHOBaHMIO (Teopema 4):
logoz  logoz  loger
log, V2 - log, 25 %log22

log sz = = 2log, z.

1

1
Urak, 2logyz +logyz =1,5; logaz = 3 = 22,
Otser: = = 2.
2. Pemmure ypaBrenue log; x = 2log; 3 + 4logyg 2.

1
Benencreue Treopemst 3 (loggx b = % log,b npu a >0, a#1,

1
b>0) umeeM logyg2 =log22 = 3 log; 2, nmosTomy
1
log; z = 2log; 3+ 4 - §log72; log; z = 2log; 3 + 2log; 2;

log; = 2 (log; 3+ log;2); log; z = 2log; 6;
log; z = logy 36.

Otser: z = 36.
11
3. Pemmure ypaBHenue log, z + logsz +logey z = Thiss z>0.
11 11
log, z+log g x+1oggy = o logy z+logy2 x+logys x = Iz
Bceiiencreue TeopeMst 3 umeeM
lo + ! lo + ! lo =
1+ L + = lo gL
2 73) BT 1
11 1 1
Flog4z= o logyz = 2 T =42,

OTtBeT: == 2.
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4. Pemmnre ypapuenue logys z2 + log sz=3.

1
log,s 2% + log sz =3; logs|z|+ 1logsz =3.

2
log,x b = logjq || mprt @ >0, a#1, b>0.
Hns log sz z no onpenenennio z > 0, otkyna |z| = z.
logs |z| + 2logsz = 3; logsz + 2logsz = 3;
logsz=1;, =z=035.

Otser: £ =5.

5. Pemmnre ypaBHenne logs z - logy z = 4logg 7.
IpuBenem JiorapudMel K OIHOMY OCHOBAHHIO:

logs
log5 7

logs x - = 4logs 7,

logs z = 2logg 7
logsz = —2logg 7

log; = = logy 72 T ="T?
logs = = logg 772 r="T"2

OTser: {49;3—} .

logiz = 4log27 & [

49
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Tperuposovnas paboma 3

Boryuciure (1-8):
3

1. 2'°8 %2,

[

. log1 (log,y 3 - logz 16) .
4

g9log, 3—0,510g; 3

w

"N

1
. (logz 64) - log, 77

3log? 45 — 2log; 45 - logz 5 — log3 5
3log; 45 + logz 5

o

. 4log23 . 3log§2 —-9. 21033 2 + 2log4 9

1

loga 4 1 Py

24 23— —_— 1+log, 25 \ 2
<3 Tiogas _g.4los3 44 ot ) :

8. (logy 7 + log; 16 + 4) (logy 7 — 2logag 7) log,; 2 — log, 7.

(=]

X

Pemvre ypasnenus (9-10):

9. logg = - logg = = 9logg 8.

10. logs z +log, 5z + log1 z = 6.
5
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Pewenue mpenuposourotli pabomuvt 3

3

1. 2'%8 %2 = g3log; V6 — log, b= log1 a
= (2o %)’ = (¥8)° =[] "
2. log (logy 3 - logz 16) = log, b-log, ¢ = log, b'ogs©

4

= log; (logy 3'°83'¢) = log log, 16 = log; log, 2* =
1 a

4
= logy 4log, 2 = log1 4 =[1].
4 4
ITpowe Bocnonb30BaThCs cooTHOmEHueM log, b-log, c = log, c.

3. 32log,43-05 logz 3 — 95log;23 , 25(—-0,5) loga3 —
5 log, 3 _5 log, 3 5 log, 3— 5 log, 3 0
=22 .92 2 = 22 2 =2 = .

1
27

= log, (2"’32 3-3)6 = log3 3718 =[-18].

5 3log§ 45 — 2log3 45 - logz 5 — logg 5

1
4. logz 64 - log, — = logs 642 27 = log, 261082 373 —

3logz 45 + logz 5

_ (log3 45 — log3 5) + 2log3 45 — 2log3 45 - logz 5
B 3logs 45 + logs 5 -

(logs 45+ logs 5) (logg 45—1logs 5) +2 logs 45 (logz 45—logs 5)
- 3logs 45 + logs 5 -
_ (log3 45 — log3 5) (logz 45 + logs 5 + 2logz 45)
B 3logz 45 + logs 5 -

(logz 45 — logs 5) (3logs 45 + log; 5)
- 3logs 45 + logy 5 -

45
= logz 45 — logs 5 = log; 5= log 9 = '
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6. 4'°823.31832 _ 9. 21832 4 210849 = | Jog , b2 = log;, [b| mpm
a#0, b#0, a# +1

= 92log; 3, (3log3 2)'033 2 _ g . logs 2 + glog; 3 —

=32.2%82 _9.282 4 3=[3].

1
24 logs 4 ‘ 1 2
7. |3 logs3 _g.4log,3 + 41+log, 25 —

1
— (32 . glogz 4logz 4 _ g . 4logz 4 +4. 4log4 25)'2‘ —
1
= (32-4les% — 9. 4loBs? 1 4.25)2 =
=[10].

8. (logy 7 +log; 16 +4) (logy 7 — 2logeg 7) log; 2 — log, 7 =

N =

=100

2
= (logy 7+ 4log; 2 + 4) (log2 7- m) log;2 —log, 7 =

4 2
= — 44 1 —_—_— —] =
_ (log2 7+10827+ ) (og27 log; 7+1log; 4>log72 o827
_ (log3 7+4log, 7+4) log, 7 (1+log; 4)—2

.log, 2— =
log, 7 1+log, 22 0g7 2-log, 7

_ (log, 7+ 2)2 log, 7+ logy 7 - log, 4 — 2

-log;2 —log, 7 =
log, 7 1+$ 7 2

_ (log;7+2)* logy 7+ logy 4 — 2

logy, 7 logy 712
log, 7

-log;2 —logy 7 =

= (logy 7+ 2) - (logy 7) - (log;2) —log, 7 =

=log27+2—log27=@. l log, b log, c = log, ¢ J
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9. logg x - logg x = 9logg 8;

logg
logg - logz 5= 9logs8; loggx -loggz = 9-log? 8;

. 2 lOga =3 10g6 8
10g6 T = (3 logﬁ 8) And [logG x=-3 lOgs 8

 [logs T = loge 83 =28 z =512
logg x = logg 873

1
Orser: {5,512} .
10. logs z +log s + log1 = = 6;
5

logs = + logS% z + logg-1 = = 6;

1
logs = + 1 logs = — logs = = 6;

2
logs  + 2logg x — logs = = 6;
2logsz =6; loggz=3; z= 5%, =125
Otser: z = 125.
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Hpnmepm PelIeHNA ITOKAa3aTeJIbHbIX ypaBHeHm‘i

1
T —
1. 25 = 125

a) 522 = 573, Tak Kak CTeneHH paBHBI, OCHOBAHHS CTeIle-
Hell paBHbI, TO M IIOKA3aTeJM CTeNeHe#l paBHbI, 3HAYHUT
2t =-3; z=-1,5.

6) MoxHO pemuTh JaHHONM YypaBHEHHE HECKOIbKO HHade.
[Iponorapudmupyem obe 4acTH ypaBHEHHs 0[O OCHOBa-
HHIO 5.

Monyuum: logg 5% = logg 573.
YuuThiBas CBOKCTBa JIorapu¢MOB,
2zlogg 5= —3logs 5; 2r=-3; |[z=-15]

2. PaccMmoTpnM nokasaTesnibHOEe ypaBHEHHE

fi(z) — pfa(x). a>0;a#1
e o - {b>0;b¢1‘

IIponorapucdmupyem o6e YacTH ypaBHEHHsS N0 OCHOBAHHIO C
(e>0; c#1): fi(z)log.a = f2(z)log.b.
IIpumep 1. Pemum ypaBuenne 6° = 751,
log; 6% = log; 7°*!; =zlog;6 =z +1; z(log;6—1)=1;

1 . — 1 . — 1 .
log76—1' ° log;6—log;7’ °  logs &

1
z=loge 7 (log b= )
7 2" logya

3. Paccmorpum ypasuenue Buga (¢(z))” (@) = (tp(:c))f’(z).

a) Paccmorpum ypasuenne ¢(z) = —1. Ilyctb z; — KopHH
3TOr0 ypaBHEHHS. DTHU KOPHH SIBJIAIOTCS KOPHSMH HCXOJ-
HOro ypaBHeHms, eciu fi(z;) u fa(z;) — uesble yucia
OIMHAKOBON YETHOCTH MJIM PalldOHAJIbHBbIE JPOOHBbIE HECO-
KPATHUMBIE YHCJIA C HEYETHBIMM 3HAMEHATEJISIMA, HO C YHC-
JIATEJIAIMHM OJMHAKOBOK 4ETHOCTH.
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6)

Ilpumep 2. Pemum ypasnenwe (z + 1)°72 = (z + 1)

a)

6)

B)
r)

Paccmorpum ypasuenne ¢(z) = 1. Ilyctb x; — kopHH
3TOr0 ypaBHEHHsl. DTH KODHH SIBJISIOTCS KODHSIMHM HMCXOJ-
Horo ypaBHenus, ecii z; € D (f1(z))ND(f2(z)), T e. ecin
T; TpUHAAJIEXKAT obnacTu onpeaesenus U fi(z), u fo(z).

Paccmorpum ypasuenne ¢(z) = 0. Ilycts z; — kopHH
aToro ypaBHeHusi. OHH SIBJISIOTCS TaKXKe KOPHSIMH HCXOZ-
Horo ypaBHeHus1, ecnu fi(z;) >0 u fa(z;) > 0.

Paccmorpum ypaBuenue fi(x) = fa(z). Ilycts z; — kop-
HM 3TOoro ypaBHeHusi. OHH SIBJSIIOTCS TaKXe KOPHSMH
HCXOJHOTO yPaBHEHHsl, €C/Id OHM MPHUHAIJIEXKAT 0bJIacTH
ONpeJeeH!sl UCXOQHOIO yPaBHEHHUS.

242z

z+1=0; z = —1. IIposepum, uto 0~! = 0~1. D10
BbIpaXkeHHE CMBICJIA HE UMEET, II03TOMY T = —1 — mocTo-
POHHHI KODEHb.

rz+1=-1; x=-2. [posepum, urto (—1)°=(-1)° —
HCTHMHA, 3HAYUT T = —2 — KOPEHb HCXOJHOrO YPABHEHHS.
r+1=1; z=0. IIposepum: 12 =19 — wucruna.
z+2=22+4+2r; 224+2-2=0;

T=-2 -— Y2Ke IIpOBEPsJIH;
z=1 23 = 23 — ucruna.

Orser: {-2;0;1}.

4. 8°

+ 15% = 17%.

Paspenum obe yacTu ypaBHeHus: Ha 17%:

BROE

8
YuyursiBas, 4t0 0< — <1, 0< —=<1,

15

17 17

2 2
1 64 + 22
(18—7) + ( 5) = —ﬁ = 1, MO>XHO 0003HAYHUTH

17 289
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Onpexesienne norapugMa u €ro cBoHACTBa

sina = cosa = —, H TpeOyeTcst pelluTh ypaBHEHHE

17’ 17
(sina@)® + (cosa)® = 1.
OueBHAHO, YTO ypaBHEHHE HMEET pelueHue npu =2 (u3BecT-
HOE TPHIOHOMETPHYECKOE TOXKIECTBO). BbIsCHHM, HMeEIOTCH
JI¥ ApYTHE PEIIeHHs.
a) Ilycts = > 2, Torma, yynThiBasi, 4T0
. T 2
O<sina<l, O0<cosa<l, (sma)x < smza’
(cos @)™ < cos®a
(sina)” + (cosa)” < sina +cos?a = 1,
T.e. (sina)® + (cosa)® < 1, a 3T0 NPOTHBOPEYHUT
(sina)® + (cosa)® = 1.
_ (sina)® >sin’a
6) lycts ¢ < 2, Torga aHAJIOrHYHO: (cosa)® > cos? &’
(sina@)® + (cosa)® > sin?a +cos?a =1,
T.e. (sina)® + (cos@)® > 1, uTo nporuBOpedHT
(sina)® + (cos@)® = 1.

OTtser: = 2.
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IIpaxmuxym 3

Pemure ypaaﬂemm'

)= (V3"
I
. _1, [z=0
32 (32> ; 2:1:—2:1:, [:1:=4'
Otser: {0;4}.

2) (0,5)5% = 8~3.
(271 = (28)7%; 2% =279 _5z=-9; [z=18]
3) 757 = 49/7.

71-7=72-75; 7 T=7% z-7=25 [z=095]

4) V/36°=5 = %.
1 1 2(z—5) 1
(62=-5)7 =6.6 5, 6 7 =6 5;
2(377 5) — %’ 10(1: _ 5) — 28 10z = 78; = 7,8 .

5) 471 411.4*2=15.274,
Homuoxum Ha 2% 16-4*71411-16-4"2=15.2"4.2¢%,
4-4+11-4*=15; 15-4=15 4*=1; [z=0].

1 2z—1
6) (5) —51-2 =,
—2z+1 —2z+1 0
2—2z+1 — 5—2:t+l. _2_ ’ =1: g * — ?_ .
' 5 ' 5 5/

-2c+1=0; [z=05]
7) 2,5-4% =8.5%71,
5 1 1

.4 =R.52-1. g _ _  BT-l,
24 8-5%7% 164 55 ;
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8) V2248 = 152.19% 2,
2z+8 1 2z+8
23 =8-19-19%2 52 3 = 192=-1,

2248 2z-1 1\ 2z-1
23 =19%2-1; 2 3 =19%"1, (23) =19%*-1;

1\ 2z-1
23
(15) -1 %-1-0; [Z=08]

9) 25% 4+ 175-5°2 — 60 = 0.
52 4.7.25.552-60=0; 5% +7.-55—-60=0;
O6o3naynm t = 5% (t > 0). Torga

t=5 _

t=-12¢ (0;00)"’

10) 22z+8 4 52z+7 + 22z+10 _ 52z+8 _ ).

t24+7t—-60=0; [ 5 =5 |z=1]

CrpynnupyeMm 1o OqUHaKOBbIM OCHOBaHHMSAM:
(22z+8 + 22:t+10) + (52z+7 — 52z+8) =0.

Brinecem B KaXkIo# CKOOKe CTemeHb C HAMMEHBIIMM IIOKAa3a-

TeJIeM:

92z+8 (1 + 22) + 52:c+7 (1 - 5) — 0; 5. 22:c+8 =4. 52.’c+7;
Z.92z+8 _ _ | 52z+7. 92z+6 _ 52:c+6. - =1:
4 5 ) ) 5 )

20 +6=0; [z=-3]

1—
11) 35+1 4 (1> Y= SR P
3 93—z ’

2(z—2) _2(3-x)
3.37 4313 2 -3 2 =258
3.3 +3°1.3% 32 _ 373 = 258;

1 1 1 81+9-3-1
4 —_— e o —— — . 1’_______= M
3 (3+3 9 27) 2568, 3 o7 258;
86

2—7-3z=258; 3*=3.27; =34 [z=4]




IIpakTukym 3

29

"z43
12) 6-5%+3 -5.5 2 =577,

Jlomuoxum Ha 5%: 6-5%.522t3 _5.5%7.5 2 =57 .577,
3z+3 3z+3
6-5%t3_5.5 2 =1. O6osmaunm t =5 2 (¢t>0).

Torzma 6t2 — 5t —1=0; [

3z+3 3z+3
52 =1, 5 2 =5 3z+3 _

z+3

t=1
t=—= g (000)
- 6 ,OO)

13) 3-16* +2-81% = 5- 36".

Pasnenum obe yacTu ypaBHeHus Ha 16%:

81\? 36\ ° 9\ % 9\?
e (2) =5 (2) s (2) =5 (2)"

O60o31a4yum t = (9

N W -

.

Ortser: {0;0,5}.

4

9 z
-] =1 z=0
(4) . [ 3 2z 3 - |:2=0

T
) >0. Torma 3+2t2=5¢t; 2t2—5z+3=0;

14) (2 — 4z + 4)7 3% = (22 — 4z + 4)2+6,
a) 22 -4z +4=0; (z-22=0;, z=2
Iposepum 072 = 0! — BrIpakeHne He onpejesIEeHO.
6) 2 —4r+4=1;
[x =3. IIposepum 1° = 12 — ucruna.
z=1. Iposeprm 172 = 18 — yucruna.

B) 2 —4z+4=-1 0.

r) 22-3r=2z+4+6; z2-5z—-6=0;
z=6. Iposepum 1618 = 1618 — ucruna.
T=-1. ITpoBepum 9* = 9* — ucruna.

Oteer: {-1;1;3;6}.
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IIpaxmuxym 4

1. 2log35 — 5log32.

Jnsi Toro, 4ToOBI pEMIMTH 3TOT NMpHMEp, HEOOXOOUMO 3HATH
elle OJHO CBOMCTBO:

a>0

loga = clog.p npH a#1
p>0

c>0.

Jlns 1oKa3aTenbCTBa 3TOr0 PaBEeHCTBA PaCCMOTPHUM Jiorapud-
MBI II0 OCHOBaHMIO @ NIpaBOi M JIEBON YacTH:

log, L = log, p'°8a¢ = log, plog, c
— plog, €. TT — (loge P a a a a
L=p®&fll=c " log, IT = log, c!%8? = log, plog, c =

= log,L=log, 1= L =1I,
4TO ¥ TPeOOBAIOCH IOKA3ATD.
Ilo mokazannomy 2'°835 — 510832 — 9logs5 _ glogy 5 — @

/ 2. 4[0g0’25 0 1

+lo +lo
g3\/’ \/’ 8L 12+2\/_

=92log;2107" L)oo " tloggs————— =
g"\/3+\/’7 g‘°’25+2\/§\/’7+7

21 1) 2/ 1og, 10 81 1

+ logs m +logg-2 (“f—f)'z =
log3 (\/_+ \/_)

=2 -
— 9log; 10 + log3
f \f
=10 + lo ———+lo V5+V7) =
ga\/5+\/7 g3( )

81 (V5 + v7)
VE+ V7

=10+4=[14].

=10 + log; =10 + logz 81 = 10 + log3 3* =
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1
Vg ((108?2 +logd7+2)% — 2) 2
. logy 7 — log; 2
1
(((log? 2)2 + 210g?/2 . log% 7+ (log.f, 7)2) z_ 2)

) logy 7 — log; 2 =

1

1 1
(((log%7+ log? 2)2) 2 _ 2) :

log, 7 — log; 2
1
— (log32 + log3 7 — 2)2 3

[

logy 7 — log; 2

_ (log?2 —2log; 2-log, 7 + log3 7)
- logy 7 — log7 2

[SI

1
_ ((log7 2 — log, 7)2) 2 |log; 2 — log, 7|
= log, 7 — log; 2 - log, 7 — log, 2 =
_ logy 7 —logs2 _

B 10g27 - 10g72 -
1
"2log, 5+1 1 1
i (5 #loga? +85'°3225+1)2 _

1
1 1 2z
1 1 5
= (5 T 9%'3 log, 25 1)

EI (mockonbKy log, 7 > log; 2).

N =

: 1
- (5'5510g54+2‘°8225+ 1) = (5-5852 4 26)2 =

1 1
=(5-2+26)2 = 362 =6].
1

- log, 3-logg 3—M——
J/ 5. 10%082 3-logs 3(log, 3+logs 3)~* =10 B2 21085 log; 3+logs 3 —
1
lOgZ 3'10g5 31—+1_ ]ogz 3.log5 3.l°_gamai
=10 logz2 " logz5 = 1() logz 5+logz 2 —
1
= 10les 10 = 10'83 =. [ log, b-log,a =1 1
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log; 5-logz 7 - logs 4 + 2log, 2

log, b - log,c = log, ¢ |

2(2logz 2 + 3logzy3 7) - |
_ logz 7675 . logg 4 + log, 22 logz5-logs4+1
2(logz 4 + 3logys 7) 2 (logz 4 + 3 log; 7)

_ 10g34+1 _ 1
" 2(logg4+1) |2
05

7. V1 + 6140510877 6 | 92logz 4 — \/1 +6- 610846 4 92logzg 4 —
— \/1 +6- 60,51ogg 4 + 22log, 36 — \/1 +6- 6loge 2 + 22log, 6 —

= \/1+6-2+(2'°€26)2=\/1+6-2+62= Va9 =[7].
8. (logs4 + logs 5 + 2) (logs 4 — logyg4) logy 5 — logs 4 =

1 1
= —_——— —_ 4 =
(log5 4+ oz 4 + 2) (log5 4 oz, 2 0) log, 5 — logg

(log? 4+2logg 4+1)
- logs 4— ————— ) log, 5—logs 4 =
logs 4 (Og"’ log, 5+log, 4) 0840085
(logs4 + 1)? logg4 (logs5+1) — 1
logs 4 log, 5+ 1 084 0gs
2
41 logs 4 — 1
= (logls 4 4; 1) logs og415 + logs logy 5 — logg 4 =
(logs 4 + 1)2 1+logg4—1 ~
- logs 4 ) 1+logg 4 log, 5 —logs4 =
10g54
= (logs4+ 1) - logs 4 -log, 5 —logs 4 = | log,b-logya=1 |
= logs4 + 1 — logs 4 :_
9. TaK KaK

a) logz 12 = logz 3 + logz 4 = 1 + logz 4;

6) 4logz 12 + 2log212 — 3logz 4 - logz 12 =
= logz 12(4 + 2logz 12 — 3logz 4) =
= (1+log34)(4+2+2logz4 — 3logz 4) =
= (1 + log; 4)(6 — logz 4), To
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4logs 12 + logZ 4 + 2log2 12 — 3logs 4logs 12 — 2log, 4
logz 4 — 2log; 12
(1 + log3 4)(6 — logz 4) + log24 — 2logs 4
= logz;4 — 2 —2logz 4 -
_5logg4+6—2logz4 6+ 3loggd
B —(logz 4 + 2) T —(2+1logg4)
_ 3(2+logz4)
T —(2+logz4) 3]

10. logﬁﬁ——(£—a)+3logb\/_—

- 3 +§log a=
loga va logb£ logya—2 "2

1

lo a+lo b 3lo
EYa @+ 8Ya" |~ 3 log, va —logyt) ' 2 007

N"“ wlv-*

tol»-—*

0g,

=l 1 + 2log, b B 3log, b 3
2\s—log,b 1-—2log,b

Ipu ycnoBun log, b = 3 monmyyaem

1( 2 2-3 ) 3-3 3
= — + —_ - + —

1 3
— + —
<logaf log, b logb va—log, b) @—2 2log, b

+ 1 __3log, b 3
logaa log, b '21_1‘,,7,—1 1-2log, b 2log,b

1—2log, b ' 2log,b

2\1-2-3 1-2-3 1-2:3 2.3
1246 9 1 4 9 1 5 1
—5--—;—5——_—54-5 g+g+§ g+§-—-1+0,5-— 1,5

3-707
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Tperuposovurvie xapmouxu 1
(na ceoticmea aozapugpmos)

Kapmouxa 1

Berauciure (1-15): Ing
n

1. log% V0. 5. log% (log4 (logz9)). 9. i6 + log 5 1.
logys 16
4 In e2 825
2. log 3 Vb. 6. 6lne”, 10. —log% T
3. 4loga5, 7. (1g50 +1g2)°. 11. lg9 - logg 100.
2+logg 9
4. (V5 . 8. —— +log1 3.
(v3) log;2 2 g§
1
12. 2log; 6 — §logl 400 — 3logs V/45.
3 3
1 172 5
13. logy 17 + 2 log% 3] 15. log ycsz (1 —sin’z).
14. log,3tg z + log,3 ctg .
Kapmovuxa 2
Brrunciure (1-15):
s g 27
1. log: V2. 5. logy {logi1(loggs 5) ). 9. ——.
Z 5 lg9
2. log = Ya 6. (In5)3les? 10 og; 8
. log 5 Va. . (In5) . 7 * Togg 16°
1\~
3. 91053\/5. 7. (10g15 3+@) .11. In 15‘10g225 €.
4+logy 4 1 1
4. (V7 . 8. —log: =.
(v7) 8 logy; 3 ogé 7
2
12. 4log1 3 — - log1 27 + 2log, 6.
2 3 2
1
13. logs 75 + 3log1 V/3. 15. log,, , cOST — ————.
&s 5 Biga logsin 18T

5
14. logg, 2 (2cos z) + logg, o, Sin z.



'I'pcHHpOBOYHBIE KapTouKH 1 (Ha cBoicTBa JlorapudMoB) 35

Kapmowxa 3
Bobrauciaure (1-15):

1. log; V125. 4. (v2)*H°8%, 7. log, (logys (log, 32)).
5
g 16
2. logsy; Ya. 5. 3,471 8. =2 —.
R %
1 083 -4 10g16 25
3 (= . 6. (lg4+1g25)7". 9. .
(9) (g4 +1g 25) g W
10. g4 - log, 100. 13. 36'°865 4 101182,
11. log,_ = 8.. 14. —log, (log2 Vv \‘/E)
4

1 logg 4

1
12. log; (cos? 7z + sin? 7z) . 15. (81 4 2 "4 o508 3) .49l0g7 2

Kapmovwxa 4
Berunciinre (1-15):

1. log, ¥16. 4. (v3)™1E®. 7. (g8 +1g125)73.
2
In 27
7 3In2 -
2. log\/l-,\/z. 5. e "4, e
1

logy 3
3. (Z) . 6. logg (logl(logag 2)). 9. In12-log;,, €.

V5
10. %(;g;—l\/i. 12. Ig 1—2:%
11. logs cos % 13. —logs (log3 Wﬁ) .
41 4

14. 81logs3 4 27108936 | 3logy 9

15. log, (loga Va2 + log, \3/5) .

3‘



36

Onpenenenue norapudma U ero cBoicTBa

Kapmouxa 5
Boryuciure (1-15):

1. logy V2.
8

3. gloga 0,5.

log 1 49

log\/g % )

10g4in 22 [(sin:c +cosz)? — 1]

logs (3tg x) + logg (ctg z)?.

2. loggz Va®. 4. (vV3)HB,
e
7. 23 1
8. 2logé 5+ logp 53 — 3 logs 295"
1
9. log1 — +loggs 4 — ———.
5 15 log\/g\/f;
10. log 3 V32 -log, 9. 13.
11, 8 V5 14.
lOgg 5
12. logg 12 + 0,5lo0g1 9. 15.

8

Kapmouxa 6
Borunciure (1-15):

1. logy 5 - logs 6 - logg 7 - logy 8.
2. logl 7.

49
. logﬁ W
. ( \4/5) 4+logs 625 )
. (In e+ 41n Ye)® .
10.

V3
11. log%27-log\/§ 25.
10062

(27@3‘3 508 4) (81

12.

15.

13. logs 5 -

14

1
logg 9

7.
8.

9.
log 2 (cos47° - cos17° + sin47° - sin 17°).

— 81054

1 1
\/;5 logg 5 + 49 logg 7 .

logy J3

log: 27 °
"

(0,2)3 10,001

1

logsg9°
™

3

logs 21 —

log, 5 cos®

logys 9
log5,1 51"
In7

lne/zgi'

9

1
3+ 5log1625 . 51055 3

. (1g0,2 +1g0,5)%.

2



‘I'ennpoBovHble KapTouk# 1 (Ha cBo#cTBa JiorapudMoB) 37

Kapmouxa 7
Buraucnure (1-15):

L. log1 /3. 3. dgloer V3, 5. 70.21810°,
9
log: 36
l =

2. log ;7 V. 4. (\3/5)3+°g527. . .

logos 7%
1 1 Lo
7. §log% 8+210g§6—log3 2 11. logg sin? 5
8. 1g9-log;z0,1. 12. log3 49 - log, /7 5 - loggs 27.

log, 18 _ log, 9
" logzpe2 logp2

9. log, 0,01 — log /55 V5. 13
10. In [(sinx+cos z)%—sin 29:]. 14. log;¢ (logl (logor 3)) .

9
1
15. 10g16 (3 - \/g) + ‘2‘ 10g2 Vv 3 \/5.

Kapmouxa 8
Bbrunciure (1-15):

Lo

1
. logas 7 6. log 2 (sin71°-cos11°—sin11°-cos 71°).
V3

L. T
2. log g7 Vz3. 7. log\7/§51n4 1
3. 16823, 8. 1g5-logys 0,1.
logg 5
4. (V2)'TET . g, gltloes2,
log;6 0,2 3
5, 0t 10. log_/z V/2-log, 27.
logﬁ \3/5 g\/f; €4
11. (Ig200+1g0,5)~2 13. log,, <1ogl (log, 2)) .
o L )
In /3 81'65°1 366
12. ——. 14. {(V/7) lo82s 7— 12510825 6|
In v27 409 (( )

1

15. logs (2+V3) + ———.
3 ( ) log(z_\/g) 3



38 Onpexenenne jorapudma 1 ero CBOACTBa

3avemune xapmouxu 1 (na ceoticmea aozapugpmos)

Kapmouxa 1
Beraucaure (1-15):

1
L logy V27. 4. (VBT 7,337
9

2. logyz V72 5. (g25-1g0,25)% 8. log; sin4%.
4

1
0878 9. logg (8sin 15° cos 15°).

3. 36108605,  —
log 1 V2

10. logz 4 - log, 9.

11. logs (V26 + 1) +log £ V' v/26 — 1.

12. logss 84 — logg v/14. 14. log,s (logs, (logg 36)) .
1g27 +1g12 1 1
T 5. =1 21 —.
g2 +21g3 15. 3 logn 36 +2log 1 77
Kapmouxa 2
Beruncsure (1-15):
1 '—3
1. logi V49. 3. 25'°8v52. 5. (ln Veb —In ) :
% Vet
3+log; 3 log \/54
2. logg; Va5, 4. (V2) 2. 6. —X>—.
Eya Va (\/—) 105-2‘—5 \3/§
7. logg (sin 79° - cos 49° — sin 49° - cos 79°) .
8. log; 8 - log, v/3. 12. log /3 (logyy (log, 8)) -
1
9. log 2 (cos?15°—sin®15°). 13. 1 logg 16 — 3log1 V/3.
V3 6
10. log,g 84 — log; V/12. 14. 50837 _ 7logs5,
lg 81 + lg64 In /7
11, o1t en 15 n‘/—+1g\/° 10-1.

T 21g3+3lg2’ " In49



3aueTnsle KapTouk 1 (Ha cBolicTBa JorapngMoBs) 39

Kapmouxa 3
Boruncinre (1-15):

[y

lo L
. g4 32.
2. log 35 Va3.
3. 2508024

4/m\ 8+log; 81 1
. . . 21 —lg 16.
4. (V2) 11. 21g5 + 5 1g 16
5 log4 7 12 10g5 21
" logos V49 " 2logs3+1logs49—1log £v/27T
6. (12300 —1g15 —1g2)~% . 13. logy, (logg (logs 9)).
logs 36 — logg 12
7. log; 49 log’l{ V3. 14. oz 9 .
15. logs 6 - logg 1 - log, 7.
Kapmouxa 4
Boruucnure (1-15):
1
1. log1 V3. 6. 3lg5+ 3 Ig 64.

27
2. logﬁ \4/.’13.

3

10.

1

. log, (\/ﬁ—2)+lo———.

B(avis) 3

. log 2 (sin60°)2.

V3

log /5 (5tg @) + logs (ctg o)?.

log7 30

3. 9loga2, 8
4. (\/§)G—log3 25 - 9
5 logs 25 .

logg V5

" 2log, 5 — %log% 36 — Llog 7 V125
. logg 3 - log /3 36.
1g125 — 21g2\?
' (lg\“/fi+lgO,2) '
10. 2108, 2, Sin T + 1084y 9, (4cos? z) .

11. logs (sin 106° - cos 16° — cos 106° - sin 16°) .

14. 8log7 5-logg 1

12. logg (log, (logs 25)) .

1
13. - log;236 — 3log 1 V2. 15. log; (3—v2)—2log1 V/3+V2.

12

7



40 Oupezenenue sorapugdMa 1 €ro CBOKCTBa

Kapmouxa 5

Beruncinre (1-15):

1 3/\ 6—log, 27
1. log T 4. (\/5) . 7.log 512 —logy 9.
2. log% Va3. 5. ———1-(—)—g—871— 8. 798112 _ 9logn, 7,
log g (35)
3. 25'8s7, 6. In8 -log, e. 9. log;¢ cos 16m.
log: 8 -3
10. logyg , cosz — logy, , sinz. 13. log34
9

log,27  logs0,5
logs 9 logoywa 2 )

1
12. Elogm 49 —4log 1 V2. 15, gin3Inlins
14

11. 10g27 (log8 (10g3 9)) . 14.

Kapmovwxa 6

Boruuciure (1-15):

1. log; V/25. 4. (\5/5)10_10“32. 7. log /318 — logz 4.
5
logz 5 17
2. logyz vz, 5. inl. 8. log,s sin =X
lOgg % 2
3. 6'°8vs°, 6. 1g7 -logyy10. 9. log yemz (1 —sin’z).
1
10. 40835 _ 5logz 4, 12. 3 log,527 — 2log 1 V5.
15
logys 3 logg 8
11. logg (10g27 (log2 8)) . 13. log 1 237 - o gg 25.
gﬁ 86 Y,
1
14. log 5 (VII + v2) +

log(\/l—l-_ﬁ) \/§
15. In7-logge.



3auerHnle KapTouku 1 (Ha cBoiicTBa JIorapnMoB) 41

Kapmouxa 7

Beruncinre (1—15):

logg v/5
.1 /4. 3. 8log23, 5, —=8 Y-
1. logo; V4 log; 25

2. logy; Va>. 4. (\'/5)8_10&’ . 6.9 log s e.
7. log 554 —log, 96,

1
8. 2logz11 _ jqlogs 2, 12. 3 g8 —21g/0,2.
. i
logg 27 + 2logg 2 .
9. (logs\“/m+log6% . 13. 3log, . sinz — logy, , cos z.
1 19\)?
10. logcm% 8. 14. log, 19 — Elog,, a1l -
11. logg (logg (log, 16)) . 15. 5'87logs 1,
4
Kapmouxa 8
Beruncinre (1-15):
1. log1 V9. 4. (\3/5)6_10g2 . 2 log, /5 24 — logg 4°.
3
4 log1 \V§
2. log g5 Va®. 5. 10;9 - 8. 10goos 2 (1—25in% Q).
3. 270832, 6. 1g27 -logg10. 9. 50873 _ 3logr 5,
1
10. log; sin % 13. In8-log se.
1 152
11. logg | log1 (logs 7) | - 14. logg 15 — —logg | —= | .
3 3 32
1
12. 2log;33 — §1og 18 15. 8logs7logg 1,

18



Jlorapndpmmnyeckue
N NnokKas3aTesibHble
ypaBHEHUS U HEpPaBEHCTBA

IIpaxmuxym 5

1
1. Pemmure ypaBHenue log, 2z = 7" D(Y) — obnactn
D(y) . 21: > 0’ z> 0' onpeneieHnss ypapHeHNdA.

1
ITo onpemenennio 42 = 2z; xz =1¢€ D(VY).

OtBer: z=1.

2. Pemmne ypasnenue log z(z +1) = 2.
DW): (x+1>0), z>-1.
V¥ =z+1; z=2€DY).

Otset: = = 2.

3. Pemnre ypaBHenne logg 713 =1.

D(Y): (2z+3>0), z>—15.

2\’ 1 1
(g) = -2z—+3-, 41‘+6—5, = —Z € D(y)

1
OtBer: = = -1



ITpakTukyM 5 43

4. P ] =
elTe ypaBHEHHE ogi: )

2z -1 -2 1 2z—1 3

D(Y): . 2 — 2.

™ T +2 >0 mvﬂ"x r+2 4
8 —-4=3x+6; 5x=10; z=2¢€ D).

OTBer: z = 2.

5. Pemmnre ypaBuenue logg_, 11 = 5

D(Y): 8—a:>0¢:> <8
8-z #1 T#T;

1
8-—z)2=11; 8-zx=121; z=-113€ D).

)

Oreer: z = —113.

1
6. Pemmre ypaBnenue log,2,4,.43 = R

2+4x+4>0 z# =2

D(Y): S # -1
’+4r+4#1 43

T # —3;

1
(z2+4z+4)2 =3; 22+4x+4=9;
22+ 4z —5=0; [x=_5€D(Y).

z=1
Oreer: z = {—5;1}.

7. Pemmre ypasnenue log,,; (322 +2z — 1) = 2.
PemnM 3To ypaBHeHHe Ha YPOBHE PABHOCHJIBHBIX Ipeobpa3o-

BaHHH.

logy4; (32 +22-1)=2&
z+1>0 z> -1
z+1#1 o z#0 o
322 +2z-1>0 Bz—-1)(z+1)>0

(z+1)? = 3224221 212 = 2



44 Jlorapudmunyeckne u noka3aTe/bHble yPaBHEHUSI 1 HEPABEHCTBA

(:v>—l; -1 0
:L‘#O X
e{(Br-1)z+1)>0 13
z=1 -1 L
L |z=-1 . -
Sr=1.

MoxHo He mucaTb, 9to 3z2+ 2z —1> 0,

TaK KaK W3 ypasHenus cieayer (r+1)2=3z2+2z -1,
snaunt, 3r2 + 2z — 1> 0 (yuursiBas, yro T # —1).
Orser: z=1.

8. Peunre ypaBHenue log, (2:::2 - Tz + 6) =2

=2
7+ 49 48@[ §
5"

212—7:c+6=0¢=>21‘2=

4 T =
9 3
2z -Tx4+6>0 2(z-2) z-3 >0
z>0 =N z>0
1‘2961 . z#1
z°=22°-Tr+6 22— Tz +6=0
1,5 2
x
LTI, =0
1 6
- >~—>

Otrser: z = 6.
9. Pemmre ypasuenue Ig(z —2) +1g(z —3) =1 —1gb.
lg(z-2)+1lg(z—-3)=1-lgb &
z—-2>0

!l 3>0 @{ - v
10 T S5+ 6=
lg ((:B 2) (:E 3)) '—‘lg 5
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10.

>3 _m X
&
2 -5c+4=0. 1 4

Otser: z = 4.

Pemmnte ypaBHenue log,2 16 + log,, 64 = 3.
IIpumeMm BO BHEMaHME, YTO

om _ M __1 _ o6
10ga2kbm——’;10g|a| |b|, logab—@ u 64 = 2°.
z%>0 z>0
2
D(Y): z"# 1 re {T#1  apauur |z|=z (z>0).
2z >0 1
T # =
2z #1 2
log; 4 + ! =3; log 4+ = =3;
Bl logg 2z Be 2logy 2z -
6 2 6
1 _— =3 -3
Og“’4+log22+logzz 5 logzz+1+logzz 3
ITycts logy x = t. Tor',qa% li-{-t = 3;
2(1+t)+6t=3(t2+1t); 3t2-51—2=0;
5+ 25+ 24
tipg=——7";
6
t=2 10g2I=2 =4
1 & 1 _1 e D).
t=-3 logyz = -3 =23

1
Orser: {2—5;4} .



46 JlorapudMnyeckue n noka3aTe/bHble YPAaBHEHUsI 1 HEPABEHCTBA

Pewenue npocmeliwuuT noxa3amesbHuT
U A02apUPMUNECKUT HEPABEHCME

CsaoiicTBa JJorapncdMuIecKUX HEPABEHCTB

a>1

z1>x292>0
1. log, z1 > log, z2 &

O<ax<l1
zo>1x1 >0

a>1

zo>1x1>0
2. log, 1 < log, z2 &

O<ax<l1
T1>x9>0

CsoiicTBa moKa3aTeJIbHbIX HEPaBEHCTB

a>1
fi(z) > f2(z)
O<ax<l1
f1(z) < fa(x)
a>1
f1(z) < f2 ()
0<a<l.

fi(z) > fa(z).

1. oh(®@ 5 of2(2) o

2. afl(x) < af2(z) =

IIpumepsl perieHnst MpocTefimmx
MOKA3aTeJIbHbIX HEPABEHCTB

Pemute HepaBeHCTBO:
T
1.2 2 <8.
_z
2 2 <23 (y=2° — Bospacraomas);
x
-—<3; > —6.
5 z

Ortser: (—6;00).



’cluesue npocrefimmx. . . HepaBeHCTB 47

N
2. (6) 15 < \s/g

2z 1
6715 <66 (y=6°1); ——

Oreer: (—1,25;00).
1 5 1
5
3 | = -.
(9) 73
1 = 1 1\* 2
5 z
(5) > § (y = (5) 1) H ? <l; <25

Oreer: (—00;2,5).

4 3 62+10—22 < 27
" \4 64°

3 6z+10—z2 3 3 3\
(4—1) < (Z) (y = (Z) 1); 6z+10—z2 > 3;

2 -6x-7<0; -1 7 -l1<z<T.

Otser: (—1;7).
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Jlorapudmuyeckue u nmoxka3aTesbHble yPaBHEHUS U HEPABEHCTBA

6. (0,125)V= >

z2
23V’

(0,5)3V% > 22 (0,5)3VZ;  (0,5)3VZ(1 - z?) > 0;
-1 1
1-z2>0 %
x>0

Orser: [0;1].
(z +0,2)*"~00 < 1,
(z+0,2)7"~0% < (z+0,2)%;

( 0,8
z+02>1 MG
{ z2-0,04<0 < 2 02
z+02<1 ; L X
z+4+02>0 (02 08
{ 22— 0,04 >0 { —cmzb—g
02 <z <08 2 02 .
Orser: (0,2;0,8). L\

. 4% —2.5%2% < 10°.

Pa3nennm obe yactn HepaBeHcTBa Ha 4% (4% > 0):

52 107 5\ % 5\
9. <. 1-92.1Z - .
P E ST (3) <)

5 T
O6o3Haunm t = (§> > 0. Torna

1-22<t; 224+t—1>0; - 3
t
T
> >l 5\° 1
2 2 . |logs|(;) >logs |5 ) (y=logszT).
542 | 2\? 2 \2 2 /0
-] <-1 0
2
T > 10g2,5 0,5

Orser: (logy 50,5;00) .



ITpakTukym™m 6

IIpaxmuxym 6
Pemnre HepaBeHcTBa:

WORRY

N
/N
N|
N—
|

|y

VvV

N

Sl
w

-

1 z242z 1 16—z
16O

z-1
. (%) T < /125

6. (0,1)2+1 4 1-11-(0,1)*+! < 0;

(5

7. Ve’ > 3vz-3-3.
3z+3 ’

8. (z—4)" %<1
9. 2. 9VF < 3AVEH2),;
10. 22Vz+05 4 93-2VzH05 « ¢,

4—707



50 Jlorapudmuyeckue n noka3aTeabHblE YDABHEHUS N HEPaBEHCTBA

Pewernue npaxmuxyma 6

Pemure nepaBencTsa:

T
N2
1. (5) 2 >\/§.
-(-Z 1 z 1
3 ( 2)>32; 32 > 32; §>%; > 1.
Ortger: (1;00).
1 -z 1
3
2. (-2-) >'2-.
2z
—?>1; -2r>3 z<-1,5.
Orser: (—o00;—1,5).
_2z 1
3.9 7 > —.
V3
4z 1
4z 1 7
7 2. s _Z. _ —_ z
3 >3 2; 7 5 4z > X T < g
7
Ortser: (—oo, §)

1 2422 1\ 16-=
«G) >6)

1 22422 1\ 2(16-2)
(—) > (—) 1?42z < 2(16 — z);

3 3

22 +4z - 32 <0; Ay ¥, -8<z<d
X

Otser: (—8;4)

N

5 (g) ¥ < 125.
-1 3

-zl 3 - - )

DT 1 §; 2z 2+3x>0; 5z -0,
T 2 T



Pemrenne npakrukyma 6 51

0 04 £<0; z>04.

X
Ortser: (—00;0) U (0,4;00).

6. (0,1)2+! +1-11-(0,1)** <0.
0,1'-(0,1)* +1-11-0,1!-(0,1)* < 0;
(0,1)2" -11-(0,1)*+10< 0.
O6o3nayum t = (0,1)* > 0. Torga

t2-11t+ 10 < 0; 1 10,
X

01)*<10 [(01)F <017l [z>-1
017>1" 1(01%>01 ' {z<0 °
Otser: (—1;0).
3¢x—3
3z +3
3ve—3 _3(z +1)3ve—3-3
3(z+1)

VE=3-2(g _ 8-z
3 x)>0;{ >0

-l1<z<0.

> 3vVz—3-3,

3VZ=3-2(9 — (z + 1))
3(z+1)

> 0; > 0;

z+1 ;
3(z+1) 2> -3
-1 8

R //////////
x
Ortser: [3;8).
8. (z— 459 < 15
(z — 4)5*9 < (z — 4)%

3<z <8

z—4>1 z>5
{x2—9<0 {(z+3)(x—3)<0
z—4<1 ; x<5b ;
{a:—4>0 {x>4

r2-9>0 (x—3)(r+3)>0



Jlorapu¢pmugeckne ¥ nokasaTenbHBIE YDPaBHEHNs U HEPABEHCTBA

"
{ - X
=3 3 . 0
. X
(T 4 5
{ 4<z<5
%
O-'rnevr (4;5).

9. z%.9vz . 32(Vz+2)

2.9VE_guEtt < gvE(g2—9?) <g; (%9 <0,
’ . ) x}o ’

-9 9
o0 <z <9
S 7////////I
x
Otzer: [0;9).
10. 22\’-"@03 + 23»-2\/z+5,5 < 6.

8
O6o3nayum t =22v=+08 50, Torna t+ 7 < 6;

0 2 4

Tak xax t > 0, To
{ 22V3+6,5 <4 { 22\/1:-4-6,5 < 22

22VaFT5 -, o) 92VEF05 o o
VTF05<1 z+05<1
1. o
\/z+6,5>§’ z+0,5>i—’
<05
{x S 0257 0% <z <05

Ortser: (-0,25;0,5).

t2—6t+8

<0
t
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IIpaxmuxym 7

1. Pemure HepaBeHcTBO logs (1 — 27) < 2.

1-2z<9
2z > -8
logs (1 — 2z) < log; 3% & 1—2x>0@{ £>
3>1 2r <1
x> -4
& :c<1
5

1
Otser: (—4, 5) .

2. Pemmwre HepaBencTso log, (3z — 2) > log, (6 — 5z) .
log, (3z — 2) > log, (6 — 5z) &

3r-2>6-5z 8z > 8 z>1
<~ =4 =4
{6—5:v>0 {6>5x {x<1,2.

Otser: (1;1,2).

1+logdsz
3. Pemnre HepaBeHCTBO ——————
1 + 10g0,5 T
1+log2sx 1+log2sz—1—logysz
£0,5 < 80,5 80,5 <0
1+logysx 1+loggs
lo, 1 -1
80,5 T ( 08o,5 T ) <0
1+logysz
e -1 0 1
log“x
[ logy sz < 1 logg s = < logg s 0,5
< | |logosz >0 << [ |logpsz > logysl <
| loggsz < —1 logy 5 = < logg 50,57
[ z>0,5
s<1. (051
© 2
x>
rop  (Z00)

Orser: (0,5;1) U (2; 00).
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Hor‘apnqmuqecxue M IIOKa3aTeJIbHbI€ YPaBHEHNA X HEPABEHCTBa

4. PemmuTe nepasenctso logy, 3z > 1.

logg, 32 > 16 logy, 3z >logy, 3(2z —3) &

[ for—3>1 [fz>2
{$>2x—3 {:r<3 3>z >2
Aad 2r-3<1 € <2
2r-3>0 z>15
| lz<2r-3 | (z>3
Ortser: (2;3).
( ) logﬁ(lg}-)
5. PemmnTre nepaBenctso 0,5 z/ > 1.

1 1
0,51°““5('g r) >1e 0,5'°g“5('g5) > 0,50 &
1 1
@logﬁ(lg;><0®log\/§(lg;)<log\/§1®
1 1 1 1-10

g-<1 |lg2<iglo |-<10 i
el Tosl 2 ol PN z

igl>0 |igls>ig 1 1-z

g.’lf g.'L' g T

0 0!
x

0 1

<0

> 0.
x

X

Otser: (0,1;1).

. Pemmnre nepapencreo z~218% < 1000.

ITponorapudpmMnpyem obe yacTH HEpaBEHCTBa IO OCHOBAHHMIO
10. IlockonbKy y =1gx MOHOTOHHO BO3pACTaeT, CMBICT HEpa-
BEHCTBa MNPH JIOTapuPMHPOBAHNH HE MEHSETCH.

lgz~2t8T < 1g1000; (-2+lgz)lgr <3;

lg?r - 2lgz -3 <0; -1 3
lgx
lgx <3 lgx < 1g 1000 x < 1000
<~ =4
lgr > -1 lgz >1g107! r>10"L

Ortser: (0,1;1000) .
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7. Pemure HepaBeHCTBO
loga,41 (5 + 82 — 427) + logs_s, (1 + 4z + 42%) < 4.
—42%24+82+5=—(2r+1)(2z - 5),

TaK Kak 422 — 8z — 5 = 0;

5
_4£V16+20 46 |77 3

r1,2 ’
4 4 oo L
2
logaz41((5 — 22) (2z + 1)) + logs_2, (22 + 1)’<4e
(5-22>0
2x+1>0
S2r+1#1
5—-2r#1
logz+1(22+1) + logy,41(5—22)+2logs_o,(22+1) <4.

2
HNycrs logy, 1 (5 —2z) =t. Torma 1+t + 7 <4;

2 _
t .':t+2<0;

0 1 2

(t-1)(t-2)

; <0;

R /

{10g2z+1(5 —-2r) <2

loggz41(5 - 2x) > 1
logyz41(5 —2z) <0

<
2

(22+1>1

$ logg, 11 (5 — 27) < logy, 4 (22 +1)°
3) (108241 (5 — 22) > logy, 4y (22 + 1)
(1085541 (5 — 27) < logyeqq1
{2z+1>1

(5 —2x>0

<
2
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JlorapudMuyeckne u moKa3aTejbHbE YPABHEHUS ¥ HEPABEHCTBA

(2>0

{5-2zx<1
L5—2:r>0
(>0

{422 +62—-4>0

0<2c+1<1
5—2z > (2z + 1)
5—-2x<2r+1
0<2z+1<1
_{5—2:z:>1

(>0

4z’ +42+1>5-2r
(4r < 4

(>0

{2z >4

(0> 2z

T2 =

202 +3z-2=0
-3+9+16 -3+5
1 -

4

[z = -2

xTr =

r
D |

&

(£ <0
x>-0,5
<4m2+6x—4<0 @
(z 21
(£ <0
§z>-05
(<2

(_075;0)

Otser: (—0,5;0) U [0,5;1] U (2;2,5).
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8. Pemure HepaBeHCTBO

1
1 log? (2z + 3) + 8log? vZ < logs (2z + 3)° - log; .

2
211— (2logs (2 + 3))2 + 8 ( logs :c) < 3logs (2z + 3) - logs x;

logZ (2x + 3) + 2log? = < 3logs (2z + 3) logs z.

Iycrs logs (2z +3) =a, logsz =b.

Torna a®+2b? < 3ab; a?—3ab+2b2<0; (a—2b)(a—b)<0;
3b+ 962 — 862 3b+b [a= 2b

a2 = 2 T2 a=b.
m20
ITockosbky m-n < 0 & n<0 ,
m<0
n=0
nMeeM
(logs (2 + 3) — 2logs ) (logs (22 + 3) — logs z) < 0 &
[ (2>0
[ [logs (22 + 3) > 2Jogs z 2z + 3 > z?
R logs (2z + 3) < logs = 12:1: +3< -
logs (2z + 3) < 2logs z z>0
logs (2z +3) > logs z {2z + 3 < x?
| (2z+32>2
[ (z>0

z?2 -2z-3<0 0

r< -3 0
z>0 ———m

:1:—2:1:—320 -1 3

> x
OTBeT. [3, 00) .
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Jlorapugmuyeckue U NoKa3aTelbHbIE yPABHEHNS U HEDABEHCTBA

9. Pemmnre nepaBencTBo 2 3 >z 3

3
3 _jog; 22 log? -3

IIponorapudpmupyeM obe yacTH HepaBEeHCTBa IO OCHOBaHHIO

3 ITockonbky y = log1 £ MOHOTOHHO yObIBalOm[asi, CMBICI

3
HEPABEHCTBA MEHSAEeTCs Ha MPOTHBONOJIOXKHBIH.
3
3 1o 122 lc»gzl z=3
log1 2 3 <logiz 3 ;
3 3

’ 3
(§—2log1 :r) log1 z < (loglx—i) log) z;
3 3 3

1:1;————+210g1 x)logl:v>0;
3 3

3

log1 z +3) (log1 - 1) log1 z 2> 0;
3 3

1
log*x

(lo 1x+210g127—3> log1 z 2 0;

I 1
logiz 21 logy = > log1 3
3 3 3
log1 <0 o 10g1 T < log1 1 o
3 3 3 1\ -3
logy x> -3 logy = > log: (—)
3 i 3 3 3
- . 1
z>1
| |z <2

Otser: (0; ]uu 27].

wl'—-

S
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logd 55 (2,5 + )

10. PemnTe HEpaBeHCTBO

ITockoneky
a?2>0
2
a b-c>0
2 >o0e ¢
b-c a’?<0
b-c<0
nMeeM

'log§’5_z 2,5+ )

@435 @-D -°°

[(25+2>0
25-z>0
25—z #1
((z+35)(z—-1)>0

Jz+3,57é0
(z—-1#0
(25+2>0
25—z>0
25—z #1
\(1:+3,5)(1:—1)>0
(r=-15
{T#-35

(z#1

OTser: (1;1,5) U (1,5;2,5)

@+35) @1 ~

Ecnan
a?2>0  yucIuTeNDb
b-c>(Q PaseH Hymo,
TO He
T. €. a= 0
BaJkHO,
b#0 KaKo# 3HakK
| ¢ #0 uMeeT 3Ha-
MEHAaTeJb.

log§,5—x (2»5 + (L‘) 20
(z+35)(z—-1)>0
log3s_. (25+2) <0
(z+35)(z—1)#0

logs_.(25+2)=0

&
( -25 1 25
4 X
-3,5 1
L X
-1,5

¢

U {-1,5}.
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Tperuposouras paboma 4

Pemnre ypasuenus (1-10):

[y

. log;_ 1 (3z—1) =3

[

clghr+1g(z—1) =1,
3. logy x +loggz = 8§;

4. V27'-22-3 = \/33 + /128 — 1;

5. logs - logz = = 9logs 3;

6. 3logs2 + 2 — z = logs (3° — 5°7%);
7. lg(z +3) +1g(2z + 1) = 1g (3 — 2z);
8. log,V3z +4=1;

9. (Sz)logz z-3 — 32\/5’

11. 5% + 12% = 137,

8 1
12. 23’—271—6(2’:— ):1;

13. (\/5:2—\/5): + ( 5- 2\/€)z = 10;

4. |z — 170 =1.
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Pewenue mperuposownotli pabomue 4

l.log,_ ,(3z-1)=3&

3 2 —
(x—1)3=3x—1 ¢ —-3z°+3r—-1=3z-1

1
3z-1>0 > =
= & 3 &
=0
22(z—3)=0 [z
r=3
Ser>1 = o1
T
2
z# x#2.

Ortser: z = 3.

2. lIghz+lg(z—-1)=1«

J5x>0
z>1
Ser—-1>0 = 2 =4
52 —-5x—-10=0
(lgbz(z— 1) =1g10 '
(£ >1
¢:>4 r=2

Otser: = =2.
3. logyz +loggz = 8;

1
log, z + 3 logyz = 8;

4
3 log, z = 8§;

logo,z=6; =25 =z=64

OTtser: z = 64.
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4. V273-22-3 = /33 + /128 — 1;
z2-2z-3 z2-2z-3
2 2 =V32+42V32+1-5; 2 2 =4/(V32+1)°-L;

z2—2z-3 z2-2z-3 S
27 2 =V3+1-1; 27 2 =22
22 —2r-3=5 z?2—-2z—-8=0; [z:‘l
T=-2.
Otser: {4;-2}.
5. logs z - logz z = 9logsg 3;
logs x
1og5z-@=910g53; logZr =9log?3 &

logs z = 3logs 3 logg = = logg 33 -
< [logs z=-3logs3 = |logsz =logs33 < 1

1
Otsert: {27; 57} .
6. 3logs2 + 2 — z = logs (3% — 527°);
logs 2% + logs 52~ = logs (3% — 527%) ;
logs (2° - 57%) = logs (3% — 527%); 85272 = 3% — 527
9.5°*=23% 52°=3"% 155 2=1 gz="2
Orger: = = 2.
7. lg(z+3)+1g(2r+1)=1g(3—2z) &

o 2x+1>0 N 12 o
3—-2x>0 1z < 1§
Ig ((z+3) (2z+1)) = 1g(3-2x) | 222+7z+3 =3-2z
1
_Z 1 1
z> 2 -——-<zr<l-
1 2 2
V2 < 15 had z=0
222 492 =0 z=-45.

OTser: z =0.
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8. log,V3z+4=1%
3z+4>0

50 z>0
& x#l ST #1 &
z
Viz+4=
log, V3z+4=1log,z *
>0 z>0
¥ z#1
S r#l &
r=4
3z+4 =22
z=-1.

OTtBer: T = 4.

9. (8z)'°82"73% = 32,/7.
ITponorapudpmupyemM o0b6e YacTH ypaBHEHHsl IO OCHOBAHHIO 2:
log; (8z)'°82% 72 = log, (32/Z) ;
(logy © — 3) (log, 8 + log, 7) = log, 32 + log, V/E;

1
(logogz —3) (3+logyz) =5+ 3 log, z;

1
log%z—9—5—-§10g29:=0; 2log§z—log2z—28=0;
1+4/1+224 1+15

(log, x)1,2 = 4 T4
z=16
logox =4 r =24
[log2z=—3,5 © [a:=2"35 Nl PE]
16
2
Otser: {16 \1/6_}

10. \/3 / log, 5z = —log, 5 & ‘/ = (log, 5+ 1) = —log, 5.

Iycts log, 5 =t. Mockonbky a =b & {

\V

o » MMEEM
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J'Iorapudmuqecxue H NOKa3aTeJIbHble YPaBHEHUA U HEPAaBEHCTBa

11.

1 -t>0
~t+1l)=-t& &
2( ) l(t+1)=t2
2
t<o0
t<o0 t=1 1
& 0 & St=—=;
20°—-t—-1=0 1 2
t=—§

1 _1
logx5=—§=>z 2=5 z=52 =004

Orser: z = 0,04.

5% +12% = 13°.
Pasnennm obe yactu Ha 13%: (i)x + (12-)1 =1.
13 13
Tak kak
5
O<g<t (5)2 (12)2_25+144_ 169 _
o< 2, \13) "\13 169 169
13
: 12
TO IIOJIO2KMM ﬁ = sma, 1—3 = Cosa. Tor,na. YpaBHEHHE

nepenumercs Tak: (sina)® + (cosa)® = 1.

OueBnAHO, YTO NPH T = 2 OHO NPEBPALIAETCS B OYEBUIHOE
TPHUIOHOMETPHYECKOE TOXKJIECTBO sinf @ + cos?a = 1.
(sina)® < sin’

(cosa)® < cos’a’ suanur

a) Ilpu = > 2 {

(sina)?® + (cosa)® < sin® a+cos?a = 1, 4To MPOTHBOPEUHT
YCJIOBHIO. '
(sina)® > sin® «

(cosa)® > cos’a’ suatur

6) Ilpn z < 2 {

(sina)® + (cosa)® > sin?a + cos? @ = 1, uTO TAKXKe He
HOAXOJUT.

Orser: T = 2.
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12. 23$—§%—6<2’— 1 ):1.

2:—1
1 2
2z—1 =2% = EE

O603Haunm t = 2T —

ITo3Benem B Ky6:
2 2\2 /2\3
t3=23a:_3,(2z)2,2_z+3,2m_(é}) +(2_z) =

8 2
=23”—2ﬁ—3-2-22 (2“’—-2;).

Torna ypaBHeHne npuMeT BUZ
22 2
(2m—2—z) =1¢>2’—§;=1. Monyuynm

22=2; z=1
2z _ 9T _ 9 — (). ’
2 r-2=0 [2’=—1¢(0;oo)'

OtBer: z = 1.
13. (m)” + (\/5——2\/6)2 = 10.
Tak kak
V5 +2v6- /56— 2v6 = /52 — (2v6)’ = VBB - 24 =1,
1
Vs +2v6
O6o3naunm t= (\/5_*_—2%): >0, Torga (\/E'_>—_2—ﬁ>I = %,

U YpaBHEHMe IIPUMET BHI

1
t+-=10; t2—-10t+1=0; t12=5++v24=5+2V6.

10 V5 —2V6=

t
3 '\/5+2\/62=5+2~/§'

HaYMT, mmzs_z\/é,

(5-2v6)2 =5+26 s=1 re2




66 JlorapugMuyeckue n noka3aTelbHBEe YPABHEHUS 1 HEPABEHCTBA

4. |z — 129 =1.

a) -1 =1;
t—1=1  [z=2_  [17°=1— ucruua;
z—1=-1" |z=0" |17%=1— ucruna.
6) |z—1=0; z=1; 0°=1— noxs.
B) 22 — 9 =0;
r=3  [3-1>0 |2]°=1— ucruns;
t=-3" |-3-1>0|-4°=1— ucruna.

Otser: {—3;0;2;3}.
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Tperuposouras paboma 5
A}

Pemnre HepaBencrBa (1-10):

fd

10.

11.

12.

13.

14.

5‘

. logg 4 (22 — 7z) > logy 4 (3z + 11);
. 7'8% < 100z;

gz —2)+1g(27 - z) < 2;

. log,2 (3z +4) > 1,

. log,_3(2z —5) > log,_3(30 — 6z);

9 3 3
2
521035.1: — 4rlogsz < 5;

1+log, i (z—3)

> log; (2 — 3);
10gz+1 3 3 ( )

1
. glogg (5¢ — 6)® — logz (5z — 6)3 logz 28 < —6log2 e

logyz 117 +10gg, 7 2> 0;

vz 54z—6
OIONE
™ ™
%8 5 47

45+ (z— 13)2° < 2z — 22;

(9* —10-3*"1 + 1) logi(4z — 1) < 0.

log1 (91:—8)2 + log1 (2-1z) 2 log1 27;
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Pewenue mpenuposounoli pabomuve 5

1. logg 4 (2% — 7z) > logg 4 (3z +11) &

2 _7r<3z+11
? TSort {z"’—mx—ngo

z(z—"T7)>0.

&lz2-72>0
04<1
-1 11

E o T Orser: [-1;0) U (7;11].

2. z'8% < 100z. Iponorapudmupyem obe 4aCTH HEPABEHCTBA IO
ocuoBammio 10: lgz'8% < 1g (100z); lg?x < 1g100 + lgz;

lgZz — gz — 2 < 0. Pemas HepaBeHCTBO, nMeeM

-1 2
Igx
lgz <2 lgz < lg10? T < 102
{lgx> -1 {lg:zzlg 107! {x> 107!
Otser: [0,1;100].
. lg(z—-2)+1g(27-1)<2 &
z—-2>0
427T-z2>0 &
lg ((z —2) (27 — z)) < lg 10?
> 2 z>2
Sz <27 ST <27

—22 4 29z — 54 < 100 22 — 292 + 154 > 0

29+ BAT—616 29+ 15
2 o2

v>2 2T,

[z=22 T <27 7 X

z=17 m

(x—22)(z—17) > 0. %
Otser: (2;7) U (22;27).

2292+ 154 =0; z12=
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4. log,2 (3z +4) > 1 & log,2 (3z +4) > log,2 2% &

] [ [@-1)(z+1)>0
{-’z2>1 (z-4)(z+1) <0
3z +4 > z? (z-1)(z+1)<0
& [o<2®<l & ||l 40
3z +4 <z (c—4)(z+1)>0
3r+4>0 1
(13>—1-3‘.
[ ( -1 1
X
{— ) (1;4)
X
\
( -1 1
0 X
-1 4
{ > ()
L\ %

Ortser: (1;4).

5. log,_3(2x —5) > log,_3(30 — 6z) &

e

r—3>1
2r—5>30—-6x >0
=
0<zrz-3<1
0<2r—-5<30-6x

N\

OtBer: (3;4)U (4%; 5).

>4

3
4— 4
> 8 (

;9

| w

r<H
3<r<4
T>25 (3.4)

T <4-.
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Jlorapudmuyeckne u Moka3aTe/lbHbIE yPaBHEHNS ¥ HEPABEHCTBA

6. log (z - 8)% + log1 (2 — ) > log1 27 & | log,: b = log, |b]

9 3 3
& logi |z — 8| +1logy (2—z) > log1 27 &
3 3 3
'logl |z — 8| (2 —x) > log1 27
@{2_31.>0 3 =4 npu T < 2
((z—-8)">0
rlogl((S—ar:) (2 - 1)) > log1 27
3 3
9z <?
T # 8.

CMbIC/I HEPABEHCTBA MEHSIETCS HA IPOTUBOINOJIOXKHBIN, TaK

1
KAK OCHOBaHMe Jjiorapudpma 3 MeHbie 1, T. e. ¢pyHKIUsA yObI-
BaloIIAs:

{(8—x)(2—x)<27 {x2—10z+16—27<0
< <

<2 <2
22 -10z-11<0 % 1
T <2 *
Orser: [-1;2). m&z—k

. 52105%1' _ 4xlog5:t <5.

(Slogsz)m‘-’gsz _4'xlog5a: -5< 0; J:2101;5:1:_4:.:11.log5:r:_5 <0;
Mycts z'°85% =q (a > 0, Tax kax = > 0). Toraa

-1 5 > a’-4a-5<0& (a-5)(a+1)<0&
a

T8 L5 o logs '°85 7 < logg 5
%857 > —1 x>0

1 < < <
N ogsz <1 o logs z < logg 5 L 5
logsz > -1 logs = > logg 57! z>57L

Orser: [0,2;5).

& logga:sl =S
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8.

1+log,  (z—3)

> logs (2 — 3).

1Og(z+1) 3
z+1>0
_logz (z —3)
1) lng+1(z_3)_log3(a:+1) npn IL'+1¢1,
z—3>0
TO €CcTh Ipu T > 3.
1 z+1>0
2) log:l:+l3 - lOga (I+ 1) npn {(L'+ 1 # 1.
53!:1: 3)
3) 1+log,; (- 3) — 1+ loga(z+1)
108(:+1) 3 1083(-"""1)

= logs (z + 1) + logz (z — 3) = logs((z + 1)(z — 3))
npn z > 3, mosTomy
1+ log(z41) ( = 3)
log(z+1) 3

logs ((z +1) (z - 3)) > logg (22 = 3)
:z:>3

(z+1)(z—3) > (2z-3)
&{2x-3>0 &

> logs (2z — 3) &

&

>3

>3

& =4
z2-20-3>2x-3

z>3
(x - 4)

OTser: [4;00).
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4 1
9. 3 logZ (5z — 6)® — log, (5z — 6)° log; «® 610g3

4
3 (3logs(5z— 6))% —3logs(5z—6)6-log; < —6 (log; )*

S952-6>0 <
>0

N {l2log§ (5¢ — 6) — 181log, (5z — 6) logz ¢ + 6log2z < 0
z>12.

Honoxum logzz =a; logz (5z — 6) =b. Torma

{2b2—3ab+a2<0 3a+V0aZ—8a2 (0=
4 )

;o b=
z>1,2 1.2

{(b—a)(2b—a)<0

z>1,2

z>12
= <
{(loga (5z — 6) — logg z) (2logs (5 — 6) — logz =) < 0

(z>1,2 [ (z>1,2
{ logz (5 — 6) > logz 5t —6>zx
o &2log3(5x—6)\log3a: o (5z—6)2 <z -
z>1.2 z>1,2
logs(5z — 6) < logg 5t —-6<zx
L12log3(5:z:—6)/log;,ar: | ((5z — 62>z
[ (a:>§
177 2
Y 252% — 61z + 36 < 0
z>1,2
e | 9
x<§
\252% — 61z + 36 > 0
| \z>1,2.
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10.

2522 —6lr + 36 =0 &
SIT12= 50
_ 61+/3721-3600
- = =

=1

61+ 11 T

= 36
50 g =

=5

11
: [1—;1,5].
OTser: | 55 )

logy, 417+ 1ogg, 720 &
1
>
® log; (4z + 1) + log; 9 ~
log; 9z + logy (4z + 1)
log; (4z + 1) log; 9z

Iycrs log; 9z = a; log; (4 + 1) = b;

a+b>0 a>0
a) , T.€.
ab>0 b>0.

a<-b
a>0
a+b<g0 b<O
6) &
ab<0 a<-b
a<0
b>0.

61+v617-100-36

1,2

Pt
P
NI.—

=
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[ log; 9z >0
log; (4 +1)>0

log; 9z < logy y——

\ log;9z >0

Hrak,

log; 9z < logy ye

log; 9z < 0
| log7(4z + 1) > 0.

1
a) 9z > 1 ) x>§. a:>1
4z+1>1’ ’ 9

>0
2 _
36z“ + 9z ISO
6 4+ 1
) Yoz >1 0 .
4r+1<1 1
-9+ /81 + 144 T=1
3622 +9z-1=0; T12 = ok 782+ ; 121-
IL’=—§
3622+4+9z—1 1 1

DT <o -3 N B
ywa——] W;
B) 9z <1

1
°ﬂZZb’
4 4+ 1> 1.

1 1
Ortser: (g,oo) U (0, ﬁ] .

3\VE_ [3)\°VES 3

MNonaras t = ¢z > 0, nomyunm ypasuenue t2 — 5t + 6 < 0;

2 3 V<3, r <81
p Vr>2’ z>16"

Otser: [16;81].
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12. 3-8 > 47,

z>1 z>1 0

—3r—-8>7T7 r< -5

0<z<l O<a:<10< <1'

—3z-8<7 z>-5 T
OTser: (0;1).

13. 4% + (z — 13)2% < 2z — 22.

¢ + (r — 13)2* — 2z + 22 < 0. Obo3naunm t = 2% > 0.
Torga t2 + (z — 13)t — 2(z — 11) < 0.

PaccmorpuM ypasrenye t2 + (z — 13)t — 2(z — 11) = 0.
_18-z+,/(13-z)2+8(x—11) _

t12= 7
18-z vr?-18z+81 13-z (x-9)
= 5 = 5 .
t=2  [r=2  [z=1
t=11-2z’ 22 =11-zg' z=3"
\“
11
8
J.-\\//
\
-+
y=2x 1
T 0 3 N x
27 -2>0 2T > 2 r>1
22-11+z>0 22>1 -z z>3
22 -2<0 ’ 27 < 2 ! <1’
22 -114z2z<0 <1l -z <3

OTser: (—00;1) U (3; 00).
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14. (9° —10-3*"1 +1)logZ(4z — 1) < 0.
(3-9%—10-3% 4 3)logZ(4z — 1) < 0;
{3-91—10-3¢+3>0 "

logZ(4z —1) < 0 )
3.9°-10-3°+3<0 °’
{ logZ(4z —1) > 0

1

Paccmorpum 3(3% — 3) (3m - —) =0.

3
T
3_"1' r=1
3T ==" rz=-1"

3
1
T __ r __
Bepnemcs k cucreme: 33 -3) (3 3) <0;
logZ(4z —1) #0
-l1<z<1
-l<z<1 1
4z-1>0; {777 ) 3 1
4dr—-1#1 z#‘;‘ x

11 1
Ortser: (Z, 5) U (5, 1) .
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IIpaxmuxym 8

1l. log; (6+7 %) =1+z &

& T2 = 6 + 7% no onpexesnennio Jorapudma, TO ecTh
7-7"—-6-7""=0. IIycts 7" =t (t>0).

1
’mmm7t—6—?=0; T2 —6t—1=0;

3+/9+7 1
t1,2=—7——; =1, t2=—7¢(0;°°);
=1, z=0.

OTteer: z = 0.

2. y/log, V3z = —log, 3.

1 1 )
A [ 3 log, 3z = —log,3; \/5 (log, = + log, 3) = —log, 3;

1
3 (1+ log, 3) = —log, 3.

1
Iycrs log, 3 =t, Torma ‘/5 (1+¢t) =t

b>0
IMockonbky /a = b@{ , HMeeM
a = b,
1 -t>0
-(1+t)=—-t& <1 &
g1+ ~(14t)=t2
2
t<0
t<0 [+ =
< 124 t=1
22 -t—-1=0 1
t=—§;

1 1 -1
t=—§,T.e. logx3=—§=>3=a: 2, z=3"2% z=

|~

1
O Y
TBET: T 5
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Jlorapucdmnyeckne u nokasaTesbHbIE yDABHEHUS ¥ HEPABEHCTBA

3. 408167 _ 3log1gz—0,5 _ glog,6z+0,5 _ 92logjgx—1

1
4log15 z 4 4]°g15 = 3logls z+0,5 + 3log,6 -0, 5

1 1 1
4logi6T | 4 2 . 408167 — 32 . 310816 4 3 2 . 3loB167;

1 1 4\'816% 4 9

4‘05161‘ 1+ ..) =3108161‘ ( 3 _) ; (_) =,
( 2 Vit =i 3 733

3

2

H 4 2 4 % 4\ 08162 B 4 .
OCKOJIBKY 3 V3 =3 , AMeeM 3 =3 :
3

logez = g; r=162; z=64.

OTBer: = = 64.

. 3log, 4+ 2logy, 4 + 3log,4 = 0.

r:c > 0;
z#1
D(Y): 1
1%
1
LI ?é E
IMockoneky log, b ! HMeeM
K =—
3 + 2 + 3 — 0
log,z = log,4z  log, 16z
3 2 3
+ + _ =
logyz logy4+logyz  log, 16 + logy x
3 2 3
Mycty logyz =t. Torma - + 171 + 711 0;

3(1+t)(2+t)+2t(2+t)+3t(1+t)= :
8t2+16t+6=0; 4t2+8t+3=0;
-4+ /16-12 —-4+2

t190= = ;
1,2 4 4
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3
t=-5 , logyz=—+ ,
[t= -0,5 logyz = —-0,5
1
[ _g Ir = g
z=42 € D(Y)
=405 1
Ir = 5

11
pTBe’I‘. {5,5} .

5. 2o83e 4 glogaz — 4,
A2log§z = (2log2 3;)10821‘ — zb& z, 103TOMY zlog,z + Ilog,z — 4’
T.e. z°82% =2,

Iponorapugpmupyem o6e YacTH ypaBHEHHS 1O OCHOBAHHIO 2:
=2
logoz =1

log x . 2
log, z'%82% =log,2; logsz 1=>[10g2x=—1’ o=

1
Orser: {2, 5} .

6. logg 4 («® — 72% + 13z — 2)=(z- 2)108z-2) 3 logo 4 (z—-2).

1
7"

(z — 2)'%8=-2% = 3 mpm z=2>0 , TIO3TOMY
z—2#1

logp 4 (-7 + 13z — 2) = logp 4 (z—2)3.

Torna 3 —-722+132-2=2°-3-2-22+3-4-z 8.

Mockombky 3 — 7x2 + 13z — 2 = (z — 2)® > 0, mocropoHHMX
KOpHell HeT.

z=3

2 _ —0 =
z“—z—6 Oé[x____z.

C npyro#t cTopoHsl, £ > 2 U = # 3, no3TOMY I € 0.

OTeer: KOpHEN HeET.



80 JlorapudMuyeckue U MOKA3ATEbHbIE yDABHEHNSA ¥ HEPABEHCTBA

7. log, 4, (23 +8—9z)log,_, (z+1) =3.
1
log, 41 (z - 1)

1
logz 41 (z —1)
T.e. log,,; (z3 — 9z + 8) =log,,, (z — 1)%.
Torna 2 — 9z +8 =23 - 322+ 3z - 1;
322 - 122 +9=0;

log, 1(z+1)= , TI09TOMY

log,;; (z3 +8—9z) - =3,

=1

2 4 =0
T r+3=0; z=3.
ITpoBepka noka3biBaeT, 4T0 £ = 3 — KOpeHb ypaBHEHHs.

OtBer: = 3.

8. {/logsz + {/logsz = 2.
Mycts ¥Ylogsz =t (t>0).
Torma {/logsz = t3; ¥logsx = t*, u ypasuenue npumer
Bum: ti+13-2=0.
Ouesunno, uto ecmn A(t) =t*+t3 -2, 7o A(1) =0, cre-
nosatenbuo, (t* +t3 — 2) memmrcs 6e3 ocraTka mHa (t — 1).
Brinonnum penenwue:

th4 3 -2[t-1 /
St g | +2t2 + 2t + 2
2t3 -2
T o3 — 242
2t2 -2
T2t -2t
2t —2
Tot—2

t >0, mostomy t3 +2t2+ 2t +2 >0, T e. HOBBIX KOpHel HeT.

Urak, t=1; Y/logsz=1; logsz=1; x=>5.
OtBer: = = 5.
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9. 3log3; z — 13logy; z + 16 = 39log, 3 — 27log? 3.

1
[Tockonbky logyy x = 3 logs; z, nMeem

1 1
3 log? z — —-3§log3x +16 = 39log, 3 — 27log? 3.

Crpynnunpyem:
1
3 (logZz + 81log2 3) — —1—3§ (logz z + 9log, 3) + 16 = 0.

[Iycts logz z + 9log, 3 =t,

Torma t* = logZx + 2-9log; = - log, 3 + 81log? 3.

[Ipuanmas Bo BHMMaHme, uTo log, b - log,a = 1, nomyyaem
orciona t? = log3 x + 81log2 3 + 18, wm '
logZ z + 81log2 3 = % — 18 (mockonbky log, 3 -logsz =1).
Toraa U3 UCXOAHOrO ypaBHEHHs! TOJLyYaeM:

1 1
§(t2—18)——3§t+16=0; t? — 13t + 30 = 0;

t=10 logz z +9log, 3 =10
t=3; logz z + 9log, 3 = 3.

[TIycts logz z = a.

IMockonbky log, 3 = ——, umeem:
logs
at o =10 [a2—10a+9=0
9 2 _ =

at2—3 a°-3a+9=0 (D<O0).

| a

[a=9 logzz =9 r=23°
T.e.

la=1, loggz =1, z=3.
z>0

D(Y):

® {x;él.

e Orser: {3;3%}.
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.HOI‘&pHdJMH‘-leCKHe M NOKa3aTeJibHbie ypaBHEHNs H HEPaBEHCTBA

10. zlogs (1 +5a%) = logs ((2av5)” + (1 - 5a)°).

P
a9 omnpezesieHa TONbKO et a > 0, mosTomy

{2,1\/5 >0 .e. a € (0;[5—) .

1-5a%>0, - 5
logs ((1+ 50%)%) = logs [(2av5)” + (1 - 5a%)°] &

& (1+50%)7 = (2av5)” + (1 - 5a?)”.
PaznenuB 0be yacTH ypaBHeHNs Ha (1 + 5(1"")’D , ToJy4yaeMm:

1= 20,\/5_) z+ 1—5a2\"
“\ 1+ 5a2 1 + 5a2

ITocnenuee cOOTHOmMIEHHE MOXO0XKE€ HAa TPHUIOHOMETPUYECKOe
TOXKIECTBO.
IIpoBepum: mycts av/5 = tg [, Toraa

2v/5  2tgB  1-5a2 1-—tg?p
1+5a2  1+tg2B8’  1+5a2 1+tg2g8’
3T0 PopMyJibl, BHIPAXKAIOIME SinQ W COSCQ 4Yepe3 TAHIeHC
IIOJIOBMHHOIO yIJia, T. €.

2t 1— tg?
—gf _g2 b = cos 23.
1+tg“p 1+tg*p
CinenoBarenbHO, ypaBHEHHE HMEET CJIeAYIOMHUN BUI:
1 = (cos28)® + (sin208)*,
HO 3TO BO3MOXHO 111 J1i06bix [, TonbKo ecmu T = 2 (TOr/ia
9TO TPUrOHOMETPHYECKOE TOXKIECTBO).

= sin 20;

OtBer: = 2.
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Tpernuposowras paboma 6

1. log3 (z + 1) +1logs (x — 1) > logs 3.

w N

o

1

o

6.

™ ™ 0
V16% — 45+l > 4 — 47,
log, (z3 + 1) log, .,z > 2.
r'%8052+4 < 0,5z,

2z
1 $0,5.
log, 2 7= 3] 0,5

. 2logz logz z + log1 logz (9/x) > 1.

3

2 =2 2 3
(Z2+z+1)2+2 > (2’ +2+1)".

19
\/logo,s <:c2 — 4z + —4—> <1l

Vilgz| + Vlglz| < 2.

. logy [(V7+Va8) "+ (V2=v3)"] 108, (( 2+v3) +1)+1
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Pewenue mpernuposouroti pabomwt 6

1. log3 (z+1) +logs (zr — 1) > logz 3 &

w ™ >7I’
(z+1>0
&{r-1>0 & 341
logs ((x+1)(z —1)) > logs 3 m
\ T T
(2> -1
eqr>1 &
((z+1)(z-1)<3
z>1 z>1
@9, 9 5 Sl
*—-1<3 v <4
Otser: (1;2).
2. V16% — 47+ > 4 — 4%,
427 — 4.4 > 4 — 47
Iycrs 4°=t (t>0), Torga Vt2 -4t >4 —1t.
b>0
> b?
IMockonbky va > b & 4
b<O
a0,
HCXOJHOE HEPABEHCTBO PaBHOCHJILHO
4-t>0 t<4
t=4
t2 — 4t > 16 — 8t + t2 t>4
4—-t<0 t>4
\ > t>4
t*—4t >0 tt—4)20

>4, x2>1.
Ortser: [1;400).
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3. log, (2% + 1) log,,, = > 2.

log, b log,a = log, a8 ®, mosromy

log(z11) 7o8:(z"+1) 5 9 & a'°8sb = p
>0
T#1 &

log, .y (z3+1) >2
(moxHO cpa3y no csoiicrBy log, b -log.a = log.b)

>0 [z>0=>z+1>1 |
ST #l &

logg.41 (2° + 1) > loggy (z + 1)?

z>0 z>0
S #1 Sl #l &

B +1> (z+1)> B +1>224+2r+1

x>0 z>0
ST #1 AT AR z>2

z(x?-z-2)>0 r(z—-2)(z+1)>0
Otser: (2;00).
4. %8057+ < 054z,
ITponorapudpmupyem obe wacru no ocsosanmio 0,5. Torma
HepPaBeHCTBO NPMHUMET BUA log 5 z(logos = +4) logy 5.0,5'z;
(logo’s T+ 4) logy s * > logg 5 0, 5% + logg 5 .
Iycrs logys =t, Torma (t+4)t > 4+t;

£ +3t— 4> 0. m;vmm.
t

x>0 >0
loggsz > 1 <05 z <0,5
’ =4
logp sz < —4 z>0 z>0
z>0,5"4 x> 16

Oteet: (0;0,5) U (16;00) .
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86

2z
5. logzz m < 0,5

o 2z
B2 |z — 3|

r ¢ - f
1;2>]_ Z>1
2z x#3
—— >0 <
x — <z
l _3I<|Z| \II"3|
o | V® | (<2<l &
0<z?<1
2r >0
4'.’1}—3' 0 ﬁl'?é3
2z 2%
Zlz =
L\Iw_?’l |I L \|$—3|/x
[ z>1
z#3
2—|z-3| 0
< |z — 3| = Aad
O0<zr<l
{ Ny —
z(2-|x 3|)>0
U |z-3
z>1 {:c>3
5—-z)<0
- 0 Neo © 1<zx<3
z(2=le=3) < z(r—-1)<0
O<z<l1
O0<z<l1
2—-|z-=3))=0
L (z(2—]z-3)) £(z—1)3>0
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¢

OTtser: z > 5.

6. 2log$ logz z + log) logz (9¢/7) > 1 &

(

\
’

\
¢

!

\

3
loggz >0
logz9y¥z >0 &
log; (logs x)* — logs logs 9¥z > 1

logzz >0

log; 9Yz >0 -
log2 =

5 Togg 977 7

loggz >0 loggz > 0

1
2+§120g3$>0® logzz > —6 1 o
logs = 2 =
lgs >3 logzz >3 (2 + 3 logs x)
2+ 3logzz
loggz >0

2 &loggr >3 x> 27
logzz —logzz —62>0

Otser: [27;00).
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45

7. (x2+x+1)1_+2>(:62+:c+1)3.

Iockonbky af1(®) > af2(2) &

nMeeM
45

{a> 1
fi(z) > fa ()

{0<a<1
fi(z) < f2(x)

=1
L{VIGD(fl)ﬂD(fz),

(@+z+1)=+2 > (P +2+1)° &

f .
2+z+1>1
{
TS 4

Lz+2
0<z?+z+1<1
yz+5
\$+2
2+z+1=1
| |z # -2

rz(:tr:+1)>0

ﬁ —2r -1
z+2

z(z+1)<0

=N -2z -1
T+ 2

r=-1
{lz=0
| \:v;é—2

Otser: (—2;-1JU [—%;0] .

<3

20

<0

22+z+1>0 V:z:J

[ ( -1 0
X

{ 2 -%
\ X

f -1 0
X

1 2 -3
k X

-1 0
i . o »
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1
8. \ﬁogo,s (1:2 — 4z + 79) <L

b>0
IMockombky /Ja<b& {a>0 nmeem
a < b?
19
logos |22 —4z+— ) 20
4
=4
19
logg 5 z? —-4x+74—- <1
19
-4 — <1
x T+ 4

@{x2—4x+1749>0 &
x2—4:1:+-1—9>0,5

\ 4

(422 — 162 +15 <0
&4z - 162 +19>0
(422 — 16z + 17 > 0.
412 — 16z + 15 = 0;

8+v64—-60 8+2 =25

2= 4 =71 |z=1,5
42 - 16z +19>0 Vz, Takkak 4>0 u D <0;
42 -16x+17>0 Vz, Takkak a=4>0 u D=-16 <0.

CiieoBaTeNbHO, CHCTEMA PABHOCHWIIbHA HEPABEHCTBY
4(x—-1,5)(z—2,5) <0
Otser: [1,5;2,5].

9. logs (V7+VA) +(V2=V3)") >logs (V2+V3) +1) +1.
e (V) (VTR ) s 650D )

( (2+\/§)2) +(ve- .

5

) >3(V2+VB) +3.



90 JlorapugMnyeckne u noka3aTelbHble yPABHEHNsI 1 HEPABEHCTBA

, TOrAa

ITycts (\/2+\/_) =t (t>0); 2— \/—— \/_

1
2+ 7= 3t+3; t3—3t2 -3t +1=0. Paznenum nociennee

BbIpakeHue Ha t + 1:

3 —3t2-3t+1|t+1
B8+ 2 |t2—4t+1
-4 -3t +1
—4t% -4t
t+1
T t+1
= —1 — kopens. Ho t = —1 & (0;00) . Ocraercs

t2—4t+1=0;

t1=2+\/§,
1
t,=2-—+3= ,
? 2+v3
CJIeIOBATEJIBHO,
T
[t>2+\/§ V2+V3) >2+V3
t<2-v3 2+v3) <2-V3
z>2
r< -2

Orser: (—o0; —2] U [2; +00).

10. ¥/|lgz| + ¥lg|z| < 2
Hatinem obnacts onpenenennsi nepaBencrsa D(H):
>0 >0
N P sz>1 DH): z>1
lg|z| >0 lgz >0
CuneposaTenbHo, HepaBeHCTBO MMeeT Bua gz + ¥lgz < 2

Mycrs ¥lgz =t (t >0), Torna VIgz = 5, gz = 5,
r.e. t8+15 < 2. Ouepngpo, t = 1 — KOpeHb ypaBHEHHs
8 +¢5--2=0.
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BrinoniuuMm jesienne:

8+ 5 -2[t-1
- [t5+2t4+ 263+ 22+ 2t + 2
ot® -2
Toth— ot
o4 -2
Totd— 23
2t3 -2
T 2t3 — 212
2t2 -2
T 2t2- 2t
o2 —2
T 2t—2

Mockombky ¢ >0, t5+ 2t4 + 2t3 4+ 2t2 4+ 2t + 2 > 0, nosTomy
nepaseHcTBo uMeeT BUA 0 < t < 1, Te. 0 < ¥logsz < 1;
O0<logsz <1, 1<z<5.

Ortser: [1;5).
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Tpenuposounas paboma 7

P&CCMOTPHM penienne NpuMepoB C HECKOJIbKO MHBIMHA HIESIMH.

1.

© ®» N o

10.
11.
12.

13.

14.

15.

Pemnre ypaBuenne 2 -4% —3-10% — 5-25% = 0.

2. Pemmre ypapuenne 2-22%418-2722-11.27—-33.2724+26=0.
3.
4

Pemmure nepasencrso (0,4)% — (2,5)*7! > 1,5.

. Pemure ypasnenne

1
log, logs (2z + 3) + log log: (ﬁ_) -1
2

3 \2r + 3
22
Pemmte HepasencTso log) logg z — 31 <0.

2
PemmTe HepaBenctso log,z_3(4z+7) > 0.

Cpasnute uncia log, 3 u logs 6.

log,22 = a; logg32 =7

Pemmnre Hepasenctso 9 - 8% + 91 -z~ 182 < 60.
Cpasuure yncina logyo 71 u logq, 72.

Cpasaute yncia log, 6 n logg 8.

CpasHure uyncia logs 7 u log;; 17.

18 3
Pemmnre HepaBeHCTBO
logs (22 — 4z + 11)* — logy, (22 — 4z — 11)° 50
V2 - 5z — 322 -
log; (22 — 4z + 5)
z3 — 52 + 4z

log, 12
z 2
Pemnte ypaBHenne — = (—) .

Pemmnre HepaBeHCTBO

<0.
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Pewerue mpenuposouroti pabomuv. 7

1. Pemmure ypaBuenne 2 -4% —3.10% — 5-25% = 0.
Pa3zgennm obe yacTh ypaBHeHHs Ha 257:

4 T 10 T 2 2z ) 2 T
2(5) - (5) -5=0 2(3) -5(3) -s-o0
2 T
(—) =t (t>0); 22-3t-5=0;

5
34940 _3+7 [t=§

ti12= ; 2
4 4 t=—1¢ (0;0).

i (3 <5 (3 =(3)"s oo

MoxxHO mocTynuTh uHa4ve. IIoCKOJIBKY HaM 337JaHO OAHOPOA-
HO€ ypaBHEHHUE, T. €. ypaBHEHME, KaXkJioe CjlaraeMoe KOTOporo
COZEP>KUT HEM3BECTHOE OMHONU M TOH >Ke CTEneHH, To 0D03Ha-
yuM 2% =a, 5% =b.

Torma 2-a% —3-ab— 5b% = 0;

3b+ \/9bE + 4062 _ 3b+ 7b_

a2 = 4 4 ’
a=2b 21=§-5x 2\* 5
2° Te. 2 5 =§; z=-1.
a=-b, 2T = -5% ze€b
OtBer: z = —1.

2. Pemmnre ypaBuenue 2-22%418.2727 _11.27-33.2"7426=0.
IMosoxum 2* +3:-27% =t =
>t2=(2043.272)2 =902 12.3.27.27749.27% =
=2%49.2722 + 6 (Tak KAK 2°-27% =1),

Torma 22 4+9.272% =¢2 _6,

YpaBHeHue NpUBEAEM T'PYIIHPOBKON K BHILY
2(2+9-2727) —11(2°+3-27%) +26 =0,

T.e. 2(t2—6) — 11t + 26 =0; 2t —11t+ 14 =0;
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, _NEyDRI-T2_11+3 [t=35
b2 4 T4 |t=2
8) 2 4+3.27%=2 22 _2.29243=0 (D<0);
6) 2°4+3-272=35; 2.2 _7.27 4+ 6=0;
), = TEVI=B 71 =2 =1
12— 4 T4 =7 |z=log15.
Otser: {1;log,1,5}.
3. Pemmrte nepasencrso (0,4)" — (2,5)*7! > 1,5.
(0,4)* — 2,5-2,5* > 1,5. IIyers (0,4)* =t (¢t > 0).
1 5 2t2-3t-5
IMockonbky 2,5 = 0’—4, t—2—t—1,5>0, —2t——— > 0;
3+£9%40 3+7 [Pl 2(t-3)(@+1)
t12= = ; 5 ; >0.
' 4 4 t=— t
2
- 0 23 t>0=>1t>25
t
0,4 >25; 0,4*>047! =z <-1.
OtBer: (—o0;—1).
4. Pemnre ypaBHeHuUe

1
log, logz (27 + 3) + log1 log1 ( zt ) =1.
2

3 \2r +3
2z +3
log, | 2z + 3) — log, 1 - =
og; logs (2z + 3) — log; log, 1 l1&
logz (2z +3) >0 2 +3>1
2z +3 2z +3
SRS Sk ©
log3(291:+3)_1 2243

= log, (2243) = 210
5 B g3 ( ) g3 T+1
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.
> -1

z+2
z+1
| logs (27 + 3) = 2logz (2z + 3) — 2logz (z + 1)

>0 &S

(2> -1

z+2

z+1

| 2logz (z + 1) = log (2z + 3)

> -1 >-1 =2

z>— z>-—

o & & = /2

{(m+1)2=2x+3 {1:2=2 [” v2
T =

Otser: = = V2.

>0 <~

2
. Pemnre HepaBeHcTBO logi logg
= x
2

-2z
-3

z2 -2z

<0.

>1
<

>0

2 log
T — 2z 8 T —
<10g11® $2—21‘

r—3

log1 logg ——
2 z 2 logg

2 _ 2z z? -2z

T
< logg p— > 1 ¢ logg pr
22 -2z 22 -2z — 8z + 24 2 — 10z + 24
> 8; > 0; >
r—3 z—3 z—3
(x-—4)(a:—6)>0. 3 4 6
r—3 X

> logg 8;

0;

Ortser: (3;4) U (6;00).
. Pemnrte HepaBenctso log,2_5(4z + 7) > 0.
INosteano umerb B BUAY CBOACTBO
(a—1)(b-1)>0
log, >0 <¢a>0
b>0.
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(a—1)>0
a>1 b-1)>0
b>1 -

log,b>0¢& > & (a—1)<0 &
0<ax<l1 b-1)<0
O0<bk1l a>0
i b>0
(a—1)(b-1)>0
&S <a>0
b>0
Torza
(22-3-1) (4z+7-1)>0
z2-3>0 &
d+7>0
(z—-2) (z+2)2(22+3)>0
&<{2>3
4z > —T.
( 2 -1,5 2
X
{ 3 V3
X
W7/

X

OrTser: (——1,75; —\/§) U (2;00).

7. Cpasnute yncia logy 3 u logg 6.

N3BectHO, uTO y =log, z — Bbinyksas BBEpXx npu a > 1, T.e.

log, m+n S log, m+log, n | f m+n S f(m)+f(n)
2 2 2 2
(ompenenenne BbINyKJIOCTH).
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YA

) y=log,"

log,n —
log, 3"
log,uhﬂos!

2
log,m
m+n >
’ m 3 n b 4
6 442 1
Toraa log, 3 = log, 5= log, % > 3 (logy 4 + log,2), T e

1
log, 3 > 3 (2+1) =1,5, 3nayur,

3 3
= 5
10g23—10g56 > 1,5_10g56=10g552 —10g56=10g5?2 =
5v'5 5v'5
=log5T\/_>0 (Tak Kak T\/_>1).

Htak, logy 3 > logg 6.

8. log;,2 = a; logg32 =7

7—707

logg 32 = 5logg 2;
logy2 1 —a
logo 12~ log, 2+ log, 6

log122 =

a

1 l-a

E=1+‘log26; log26=—a—; logg2 = o
5

logg 32 = 5logg 2 = 1:‘ .
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9. Pemnure nepaBencTso 9 - z'8% 4 91 .z~ 8% < 60.

10.

Mycrs z'8% =t (t>0);

9t +91-¢t7! < 60; gtz—'?ﬁﬂgo;
t_13
t12=30:1:\/900—819=30:t9. =73
’ 9 9 t_z-
37
7

13 7 13
e lgz . lg — lgz .
3<x <—3, g3<lgz <lg—3,

13
1g7<lg z<lg— 3

1 <la:< ] 21 41
\/g 8 Vg3 3<a:<10 ‘e
‘/lg—<lgx< 1/1g- 10 3<x<10 “.

Ortser: (10 25, 10 ) (10 R 10 ‘/_>

Cpasaute uncia logz 71 u logy, 72.

PaccmorpuM y=log,_; T 1 nonbiTaeMcst JOKa3aTh, YTO QYHK-
uus yosiBaer mpn = > 2, roe £ € N, 1.e.

log,_1z > log, (z+1).

1
— > | 1
Hrax, oz, @ = 1) >log, (z+1) &

(Tak kak = > 2 =>log, (z—1) >0)
& log, (x—1)-log, (z+1) < 1.
ITO HY>KHO A0Ka3aTh. IoCKOIBKY
a>
248 > Vb mpu 1222 ecen
b>0,

logz (z+1) -;—logz( -1 > /log, (z — 1) - log, (z + 1),
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11.

12.

r.e. y/log, (x—1) - log, (z+1) < log, (z+1) -;— log, (z — 1) _

_log, (22— 1) .< log,, x2
B 2 2
Cnenosarenbho, \/log, (z—1) -log, (z+1) <1 &
log,(z +1) <
logx—l z

=1 (z>2).

& log(r—1)-log,(z+1)<1& le

(Tak kak log,_,z >0 mpu = > 2)

& |log, (z+1) <log,_; z,

YTO U TpeDOBAJIOCH JOKA3ATh.
Torna, noMHs1 0 TOM, YTO T = 71, umeem log,; 72 < logyo 71.

Cpasuure uncia log, 6 u logg 8.
ITo ananorun gokaxeM, 4ro y = log, o,z yObiBaer npu z > 3.

Vor G- Dlog, @i < LD Hlogs (242 _

2
_ log, (z2 —4) < log,, z? _1
2 2
nosromy log, (z —2) - log, (z+2) < 1 (log,_oz > 0 npu
! 2
z > 3), 3HaYHT, —Qg—"m < 1, otkyzna

logm—Z z
log, (z +2) <log, sz, T.e. y=1log,_,z — yObiBalomas.
Toraa log, 6 > logg 8, 4To M Tpeb6oBanOCh BBLICHHTD.

Cpasuute yncia logs 7 u log;3 17.

Ouesuano, uto 1 < logs7 < 2, 1 <log;317 < 2. Paznenum

HHTEpBAaJI NIOIoJIaM M BBIACHHM, I'/Ie HAXOAUTCA JaHHOE YHCIIO:

1+2
—;— = 1,5, re. (1;1,5)(1,5;2). Onpepenum, uTo Gonbie:

logs 7 wan 1,5; logy317 nmu 1,5:

B
a) 1,5 = logs 52 = logs 5v/5 > logs 7, Tak kak 5v/5 > 7.

3
1,5 =log;3132 = log;3 13v/13 > log,3 17, Tak kak 13v/13 > 17
(V13 ~3,6). Bnaunt, 1<logs7 < 1,5 1<log317 <15.
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13.

OnsATb nomsiTaeMcs BbIAACHATD, 4TO Gosibiue: logs 7 uam

1+15 5

5
logy3 17 nn 1 ( 5 = Z)

Z;

5 5
6) Z = log554 = 10855{‘/5 > log5 7, Tak Kak 5\4/3 >7

(25v/5 > 49, nockonbky /5 > 2, 3naunt 5v/5 > 7).
5

g = log;3 134 = log;5 13v/13 > log;3 17, Tak kak 13v/13 > 17

(169v/13 > 289; 13 ~ 3,6; 169-3 = 507 > 289).

Urak, 1 <logg7 < §, 1<log317 < Z

OnsiTh noneiTaeMcsi BbISCHUTH, YTO Gonbme: logs 7 min

g;
14+ 8
log3 17 nim 2 ( i =g):

8 2 8

9 9
B) 8 = logg 58 = logg 55 < logs 7, Tak kak 595 <7

(25v/5 < 49, nockonbky 625v/5 < 2,3 - 625 < 2401 ).
9 9
5 = 10813138 = logy3 13¥/13 > logy3 17, Tak kak 13V/13 > 17
(169+¢/13 > 289, mockombky 285611/13 > 83521: /13 ~ 3,6;
28561 - 3 = 85683 > 83521).
Urak, logg 7 > g; log,317 < g, CJIEIOBATE.bHO,
logg 7 > log,317, 4TO M TpebGoBaNIOCh BHIACHHUTD.
z 2 log, 12

P —=|=z .

emmTe ypasHeHye To ( 3> )

ITponorapudpmMupyem obe yacTH ypaBHEHHS II0 OCHOBAHMIO 2:
log, 12

T 2
log, 18 = log, (5) ;

log, = — logy 18 = log,, 12 (log, 2 — log, 3) ;
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14.

(1 —log;3)logy 12
log,

logy £ — logy 2 — logy 9 =

(1 - logs 3) (log, 4 + log, 3)
log,

logoz —1—2logy3 =

.

Myctb logy z = a; logy 3 = b;
(a—2b—-1)a=(1-b)(2+b); a*—-2ab—a=2-b-b%
a?—2ab+b%2—(a—b)—2=0; (a—b)2—-(a—b)—2=0.
Pemasi KBaApaTHOE ypaBHEHHE OTHOCUTENbHO a — b, mMeeM:
[a—b=2 [a=b+2 [log2x=log23+2
a—b=-1 a=b-1 logoz =logy3 —1
[log2w= log, 12 [x= 12
logy, z = logy 1,5 z=1,5.
OTser: {1,5;12}.

Pemure HEepaBEeHCTBO

logs (22 — 4z + 11)2 — log;; (22 — 4z — 11)3

>0.
V2 — bz — 322 ~
(. 1
2-52—-322>0 / x
z2—-4z-11>0 ﬂ
22 —4z+11#0 2-V15 2+V15 X
| o,

D(H): (-2;2- V15).

Buisicuum, 6yzmer sm na D(H) logy, (2% — 4z — 11) < 0.
Sro TaK, ecmu 72 —4r —12< 0, Te. (z—6)(z+2) <O0.
D(H) = (-2;2 — V15) C (-2;6),

r.e. log); (z2 —42—11) <0 Vzr € D(H) =

= log; (3:2 ~dz— 11)3 <0.

AHaNOru4YHO BBIICHMM, BEPHO JIH, YTO logs (x2 — 4z + 11) >0
na D(H).
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logs (22 — 4z + 11) > logs 1 =

=22-42+10>0 Vz a=1>0

D <O,
T.e. logg (:1:2—4:1:+11)2 >0 Vze D(H).
NTak,

logs (22 — 4z + 11)® —logy; (22 — 4z — 11)* > 0 Vz € D(H).
9TO 3HAYMT, YTO PEMEHHEM FBJISIETCS (—2; 2— \/1_5)
2 _
log% (:v 4z + 5)
73 — 522 + 4z

[ logi (% —4z+5) >0

15. PemuTe HepaBeHCTBO

3
log; (2 — 4z + 5) z(z2-5z+4) <0

<0&
z3 — 522 + 4z log1 (z® — 4z +5) <0
3
| |z (z*-5z+4) >0
2-4z+5<1
T T+ ($_2)2<0
22 —4x+5>0
z(z—4)(z-1)<0
& z(z—4)(z-1)<0 & (—2?>0
2 —4z+5>1 g
-4)(z—-1)>0
| lz(z—-4)(z-1)>0 z(z=4)(=-1)

B 2

—i »x

0 1 4
x
LU Ly,
x

0 1 4
x

Otser: (0;1) U (4;00) U {2}.
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Tperuposovunvie xapmouxu 2
(na ypaernenus u nepasencmea)

Kapmouxa 1

1. Pemmre ypapnenue 3%2°t! —10.3% 4+ 3 =0.
Pemure nepasenctBo 3-16% + 2 - 81% < 5- 36%.
PemnTre ypaﬁnexme 64 — V2343 112 =0.

Pemwure ypasnenne log, 92 - log% z=4.

A o B

Pemure HEPAaBEHCTBO

2loges (1 +2)(3—1z)) — %log\/g(l + z) > log1 (l) .
5

2
2(z-1)(z—4)
6. Pemmre HepaBencTBo log, ; 45 = 1.
7. CpaBuure uucia logs 7 u logsz 6.
10g6 15=a _9
. 10g12 18 =b 10g25 24 =1

Kapmouxa 2
1. Pemure ypaBHenue 3logs2 + 2 — x = logg (3’ - 52_"’) .
1 1
2. Pemnre ypapuenne 3 -47F + 3 92— = 6.41-% 3 9l-z,
Pemmure ypasuenne (V/3)” + ( 1\‘75)2_10 = 84.
Pemmnre ypaBuenue log,2 16 + logy, 64 = 3.
Pemute ypaBHeHue 3log3z 4 glogsT = 162,

2_g_
Pemure HepaBeHcTBO (x2 —4z + 4)2 =6 > 1.

NS &k ow

CpasunTte uncia log, 3 n logg 11.

logz20 = a
lg3=">

go

logg 30 =?
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Kapmouxa 3

1. Pemmure ypasrenue 951 — 3%+ 4 373 = 1,

1 1 1
2. Pemmnre ypaBHenne 4 z +6 z =9 =z.

.qT—2 2 z
3. PemuTte HepaBEeHCTBO 3 oz >1+ (5) .

4. Pemure ypaBHeHHE (1 + 51;) g3 +1g2=1g (27— \’/5) .

-1
5. Pemute HepaBeHCTBO Tog, (gx —35-3 <L

6. Pemmure nepasenctso log 3. (22 —2,5z+1) > 0.
z2+1

7. CpaBuure uncia (3log,s 1862 + log,51866) n log, 1863.

logs 15 =a

=?
logyp 24 = b logo5 48 =1

Kapmouxa 4

1. Pemmute ypaBHenue 4% — 10271 = 24,

1 1 1
. PemmnTe HepaBencTso 6 -9z —13-6z + 6- 4z <O0.

2

3. PemuTte HepaBeHCTBO /9 + 3% —2 > 9 — 3z.
4. PemnTe ypaBHEHHe slogdz | plogsz — 1950
5

. Pemmute ypasnenne 1g? 100z — Ig? 10z + lg? = 6.

-1
6. PemuTe HepaBeHCTBO logzt6 (10g2 z ) > 0.
= T+2

7. Borumciure 2V19823 _ 3vlogs2,
log3135  logs 5

8. Boruncnure .
log;53  logges 3
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Kapmouxa 5

1.

1 1
Pemure ypaBuenue 3 - 4% + 3 97+2 = .47+ — 1 .97+

. PemmuTe ypaBHeHuE ( 5+ \/574)z + ( 5 — \/ﬂ)z = 10.

. Pemmnre ypasrenne %+ 139277 — 108 -z~ 2% = 32.

- 2
. Pemure ypaBuenue log,, o -'log% z+ logg z=1

2
Pemnre HepaBeHCTBO 519857 < 10 — z'%8s 2,

6. Pemnre nepasencrso log, v3z +4 > 1.

7.

8.

ng5 ~ %|logs 8 =7

lg3=>

Bruiuucnure, yro Gonbine: logigg 1323 wum loggs 147.

Kapmouxa 6

1.

2.

. Pemure cucremy {

Pemure ypasuenune 8% + 18% = 2. 27,
:::—l :1:+l
Pemure ypaBHenue 45 —3 2 =3 2 — 221
3z-5
Pemute nepasenctso (3 — ) 3-z < 1.

3
. Pemnre ypaBuenne logs, p + 10g§ =1

. Pemnre ypaBHeHue

log, z-logz = -logs x = log, z - logz £ +1ogy x logs x +logz Tlogs x.

o2 2 1
. Pemmnre nepaBencrso z2 '0827—log2z" 5

T

log;12=a
log;524 =0

10g54 168 =7

zy = 40
r'8Y = 40.
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Kapmouxa 7
T
1. Pemmre ypaBHenue 1+ 32 = 2%,

2. Pemmure ypaBrenue 22%.9% —2.63%-1 4 422-1.342-2 _ ,
T
3. Peummre ypaBHeHue ( 2 - \/§)x + ( 2+ \/§) =4.

4. Pemure ypasuenne \/21lg (—z) =g Vz2.

log; (9—z) 2-—logs4

log; (4+1z) logs(z+4)

log, (£ +1) (z - 3))
log, (z — 3)

7. lg64 = a; logsg /125 =?

lgy® =2zlg(2z - y)
VZ—z=/y-y.

5. Pemmure ypaBHenue 1 +

6. Pemure HepaBeHCTBO

<1

8. PemmuTe cucremy {

Kapmovxa 8
1. Pemure ypaBrenne 27 -273% 49.27 —23¢ _27.2-% =8,
2. Pemmure ypasnenue 2% +2-2 — 22°~4 =992 1€ Z.
3. Pemmnre HepaBeHCTBO (:!:2 -8z + 16)25_6 <1

] -1
4. Pemnte ypaBHenue —0-5—3-—1:—;— —log; = + logdz = 3.
10g3 3
5. Pemure HepaBeHcTBO logs, (:!:2 -5z + 6) <1
6. Pemmure ypaBHeHue
(x+4) 307Uz =(z4+1)|3° - 1|+ 3= + 1.

10g14 T=a

=?
10814 5—=p 10g35 28 {

8. PemmTe HepaBeHCTBO

log logs (m + z) < logzlog1 (\/arz_-l-l - z) .
3

5
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3avemnne xapmouxu 2
(na ypasnenus u nepasercmaea)

Kapmouxa 1

1.

2.

Pemmure ypaBuenue 4/log, vz = —log, 5.

Pemute nepaBencTBo logg,z (6 + 2z — z?) <

N

. Pemure ypaBreHue ( 4+ \/ﬁ)z + ( 4— \/ﬁ)z =8.

Pemmure ypapuenne r'88! — 987 — 6,
24z
. PemuTre nepasenctso log 5 logg <0.
z+4
45

. Pemure nepasencrso (22 +z +1)=+2 > (22 + ¢ + 1)3.

7. Pemnre ypaBuenue 32214 4 45.6% —9.222+2 =,

8. logs8 = a. logzs9 =7

Kapmouxa 2

1.

Lol A

® N o o

Pemure nepasedctso log, (log, (4 — 6)) < 1.
Pemure ypasnenne z2log, 27 - loggz = z + 4.
Pemmure HepaBeHCTBO T'%82% 4 16 . 7~ 10827 < 17.
Pemnre ypaBHeHne

3. 7log, 2-1 4 glog, 2 — glog, 2+1 | glog, 2-1,

Pemure Hepapenctso (4z? + 2z + 1)12‘2 > 1.
log142=a. logyl6 ="

(V7+4B) + (V1-2/3) =4

Pemmnre ypaBHeHHE

167 + 6257 — 3 - 100 — 2 - 4% (4% — 5%%) +2- 407 = 0.
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Kapmouwxa 3

1 1
1. Burunciaure (271°823 + 5log2s 49) (81 log,9 _ glogy 9)

. Pemmure nepasencrso (2% —2- 2_z)log9(2z+3)—log3z > 1

. Pemure ypasnenue log 5z - 4/log 3 —log;9+4=0.

2
3
4. Cpasnure yncia: log, 3 u logs 5.
5

2 9z
. Pemmre nepasenctso |z — 2% ~273 < 1.

6. Pemmnre ypasnenue (\/5+2\/(_S)sinz+( 5—2\/6)&”:%_

7. Pemmure ypasnenue 237 —8.273¢ _6.27 4 12.27% =1,

10g54 =a
10g53 =}

10g25 12 =7

Kapmowxa 4

Ig3=a

L ojga—p

10g5 6=

log; z —log; z
2. Pemmre HepaBeHCTBO 2 2 — I 2 < -1

3. Pemmnre ypaBHenune 4% — 37" 2 3 T g2l

4. Pemmnre ypaBHeHne (\/ 4 — (\/ 4 + \/—_ = (2\/— )
1
logs (22 — 71: + 12) log3 20°

6. Pemwure nepasenctso log, (27 — 1) - log1 (224! - 2) > -2.
2

7. Pemmnte ypaBuenne lg (6 - 5% + 25 - 20°) = z + 1g 25.

(Y3)VV7 = VaTs
(¥2) 7 = Va2,

5. Pemmre HepaBeHCTBO

8. Pemmre cucremy {
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Kapmoyuxa 5

1.

2.

3.

7.
8.

. PemmnTe HepaBeHCTBO (5 -z

Pemmure nepasencTso logi z +loggz > 1.

2 24 — 2z — z?
Pemnre HepaBeHcTBO logos .2 — ) 1.
16
Pemure ypaBHenue 81% — 16% — 2 - 9% (9% — 4%) 4+ 36% = 0.

logz (z + 2y) + log1 (z—2y) =1

. Pemure cucremy 3

1
x2+y2=4+§y

2)4:!.'+7 < 1.

-1
< log1 log1

v s |~ ) - f

CpasHure uncia: logz 5 n log;; 15.

Pemmnre HepaBeHcTBO log, log3

Kapmouxa 6

1.
2. Pemmure ypaBHenne 487+1 _glgz _ 3. 38z — (.
3.

4. Pemiure HepaBeHCTBO

® o

Pemure HepaBeHncTBO log, log, z + log, logy z < 2.

Pemmure nepasenctso log,_) (z +1) > 2.

2222 4+9(z 4+ 2)-2° + 822 < (z + 2)- 2% +92%-2° +- 8z + 16.

Pemmure Hepasenctso |z — 4|(32~9(22-7) 1,

T
. Pemmure ypaBnenue (\/\/x"’ —8z+ 7+ Vz? -8z — 9) +

+ (\/\/232 —8z+7— Vi’ -8z —9)’c = gz+1,

y
2\ =¥ 2\ 2
. Pemmure cucremy { 5 (5) +7 (5) —6=0

lg(3z —y) +1g(y+z) —41g2=0.

Pemute HepaBeHCTBO

\/x2—7z+10+910g4% > 2z + 14z — 20 — 222 — 13.
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Kapmouxa 7

1. Pemmre Hepasenctso logg, (\/ 9—z2—z— 1) > 1.
2. Cpasunre uncia: logoyg 80 u logg, 640.

3. PemwuTte HepaBeHCTBO

log1 log; (\/a:§ +1 +x) < logy log1 (\/1:2 +1-— a:) .
7 7
642% + 647 = 12

6421V = 4,/2.

logs 30 logg 150
log30 5 logs 5 )

4. Pemure cucremy {

5. Brruucinre

6. Pemwnre ypaBHeHue
log,_o, (622 — 5z + 1) = log;_3, (422 — 4z +1) + 2.

7. Pemure HepaBeHCTBO
1 1

. < .
logy 523 + log, (2 — 5z) ~ logg (622 — 6z + 1)

log,2_ log3(52—9)
8. Pemmure ypasnenue (3 T2 — 4) 2-(loe3 ) =2



PeweHus

Pewenue mpenuposounsr xapmosex 1
(na ceoticmea sozapugpmos)

Pewenue mpenuposowroli xapmouxu 1

1
1. log; V9= —-logz9 = _2
L 3 3

4 4 3 3
2. log%\/l—)=3logb\/l_)=zlogbb= 1l

3. 410825 — glogy5 . glogy5 — 5. 5 ='

1\ 2 1\ logs9 1
4. (VB)"T0 = (52) -(52) —5.52"°%° =

=5.5%s3 =[15|.

N =

5. log1 (log, (logs 9)) = log (log4 2) =logy 5 = .
2 2 2

6. 6’ = 62 =[36].

7. (1g50 +1g2)® = (1g (50 - 2))° = (1g 100)° = 25 =[32].
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1 12
8. +log1 3= 5 +log1 3=logy12—logy3 =logy — =
108122 E Eo-gngZE 2 3
=log24=@.
In8
9. n 16+logf1— log\/g1=0

_ In8 _ ln 23 3ln2 3
"6 In2® 42 |4

log 1 4 —logs 4

11. Ig9logy 100 = lg9 - 2810100 _ lggl 100 = [2].
logyo 9

1
12. 2log; 6 — - log1 400 — 3log Va5 =

3 3
1
= log1 6% — log1 4002 — logy (\3/5)3 =
3 3
=log1 36 —log1 20 — logz 45 = log1 36 —log1 20 +log1 45 =
3 3 3 3 3
4 1\
= log1 36 - 45 =log1 81 =log1 | = = .
3 20 3 3 \3
17 17
13. logy 17 + 2log1 (3—2) = log, 17+§ -2-log1 — 32

17 17-32
= logy 17 — log, — 3 = logy —— 7 =log,32 = .

14. log;3tg T + logsctgz = | tgz>0 |
= log3 (tgz - ctgz) = log;31 = @

2
15. log yes3 (1 — sin’ z) = 10g oz c08? T = T 108ces  cOS T =[6].
3



Peirenne TpeHNpoBOYHKIX KapTovek 1 (Ha cBo#icTBa sorapudmos) 113

Pewenue mpenuposourol xapmouxu 2

1
log1 2 = ilog22=.

log,a=|-|.

3. 9logs V2 _ 32log3 V2 _ glogz2 — IZI

2. logﬁ {‘/E =

Nijwi=
w

4+log, 22
4. (VA)Hosrt = ( ) 72 7lom12 — 49. 2 = 98],

1
5. logy (logl (logys 5)) = logy (logl (—2— logs 5)) =
2 2
1
= log, (logl 5) =log;1 = @
2

6. (In5)%"8! = (In5)*° = (In5)° = [1].

1\’ _ _
7. (log153 + oz, 15) = (log;5 3 + logy5 5) " = (logy5 15) " =
= ]__7 = _
1 1 -1
8. logy 3 og %? log321——log37 log3 =logz 3= .
1g 27
S g9 2 5 =]
10 log%8_—_3—llog32_ 3 log32 _ 3_
" logg16  loggd 2logg2 2

In15 In15 In15
11. ln15-log225e T In225  1n152  2Inl5

[=L3].
'2‘.

8-767
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2 2 Y
12. 4log; 3— §log1 27+ 2log, 6 = —log, 3% + -§log233+log262 =
2 2
(32/3)3 .62 32.32.92

= log, 3t = log, ETTe— log,, 22 =.

7
13. logs 75+3log1 V3 =logg 75— logs 3 = log; ?5 = logy25 = .
. :

14. logg, o, (2cos ) + loggiy 2, Sin & = logg, o, (2c08z - sinz) =

= loggin oz Sin 2z = .

1
.1 —— =

18. logyg g cosz loggin 2 tg 2

= logg ;€08 T — logy, ; Sinz = log, ; ctgz = .



Peluenne TpeHUpOBOYHBIX KapTovek 1 (Ha cBoMcrBa jorapudmos) 115

Pewenue mpenuposownoli xapmouxu 3

p>0
m
1. log1 V125 = log k"‘=7l-logpk mpu (p#1
k>0
:%log55= 3
-1 4

[y

. Sa = 3 =
2. log g Va loga%a

log,a = .
1 logz 2 Conl B _g B 1
3. (5) — (3 2) B3 < _ (3log3 2) =922 — .

4. (v2)*tie® (22) | =2%.9lea5 — 4.5 =[20].

NI

5. 347401 =34.70 =[34].

6. (lg4+1g25) ™4 = (1g(4-25))"* =24

1
7. 1984 (loggs (logg 32)) = log, (logys 5) = log, 2= 73

8 lgl6 1g 24 _41g2 _8_ 22
lgv8 1g27 3182 3 [ 3
2 1
9. 10g1625 _ ?log45 _ io&: 2§llog25 =.
log% V5 '—ET log, 5 082 083 5

21gl
lglO 212 lgO .

10. =
0. lg4-log, 100 = lg4——— )

11. log 78 =1log 1 8=1log__i 23=——llog22=.
4 V2 2z —3

12. log; (cos? 7z + sin? 7z) = log; 1 =[0].
8‘
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13. 36'°8s5 + 10182 = 6?l8s5 1 10110~ 162 =

= logg 5 2 g2 E —
(6%6%)” + 10 (10%2) " = 25+ — =[30].
1
14. —log, (log2 Vv \4/5) = —log, (log2 2§) = — 1032% = .
15. (814 21089 + 25108125 8) . 4910872 —

((34)4— logs 2 + 52logs 2) .72logr 2 —
— (31—2 logz 2 + 52logs 2) (7log-, 2)2 =

-2 2 3
= (3. (3l0832) ™% 4 (5loes 2) ).22= (Z + 4)~4=3+16=.



YelIeHMe TPEHNPOBOYHBIX Kaprodek 1 (Ha cBoicTBa sorapudpmos) 117

Pewenue MpPeHUPo8OUHOU KAPMOUKY 4
4 4 4
2 )

2
log, b = .
1Y o823 _g\log; 3 log, 3\=2 _ a—2 _| 1
3. |37 = (272)°%2" = (2'°823) =37%=|3|
1\ 2+2logz 7
4. (\/§)2+l03349 — (35) — 31 . 310537 =3.7T= .
5. e3ln2 _ (eln2)3 — 923 =_

1
6. logg (log 1 (loga, 2)) = logys (logs_ 1 (glog2 2)) =

V5

1
b7 =

(I BN T

2. log 5 Vb= logb

1
2

.y L logs £ ) = L logy = =~ log 5 = 2

1 1
= §lOg22= .

7. (1g8 +1g125)~% = (Ig(8-125)) 3 = (1g103) ° =33 = 5 |

In27 In 33 _3In3
"m9  In32 2In3 |2]
Ined 3lne
. 3 — = . = .
9. In12-loggy e = In12y27g =In12- 575 =13

|

1
log9 \/5 22' 10g3 5 1
L0. 5 =
-3

log 1 125 - logs5 | 4|

m V3
1. logg cos & = log% 5 = 1og(£)2
2

S
I
N =
<}
o]
S
S
I
o]



118 Pemenusa

2tg22°30/ o
12. lgl—_m—lgtg‘Is —lgl—@
2tga
tg2a = ———).
(Tak Kak tg2a 1-—tg2a)
[ 1
13. —logs (1083 v \3/5) = — logs (logs \9/5) = —log; 9 =@.
1 4

14. 81logs3 4 27108936 | 3logs9 — g1logs5 | 9710836 4 34loge 7 —
4
= (31)'°Bs® 4 33logs6 1. 33 %7 _ 58 4 63 4 72 =

= 625 + 216 + 49 = [890|.
2 1
15. log, (loga Va2 + log, \3/5) = log, (loga a3 + log, a3) =

2 1
= log, (§+§) =log, 1 =@.



Pemenye TpeHMpOBOYHBIX KapToueK 1 (Ha cBoiicTBa Jorapugmos) 119

Pewenue mperuposourotli xapmouxu 5

1 1 1

1. log% V2 = logy-3 25 = %310g22 =1/

3
2. log%\/a_3=log a2 =

N N[

4 logaa=@.

1 1\ 2
3. glog;0,5 — 321833 _ (310835) ='

log. 16 1y 2+2logz4
4. (V" = (52)
= 3l+logs4 — 31 . 3logs4 — 3.4 = 12].

5. (Ig0,2 +1g0,5)° = (1g (0,2 - 0,5)) = (1g0,1) = (-1)* =[1].

7
7=l

log % 49 ——ll' log3

log\/g.l, B %Elloga
1

13 1 3lne .
7. 23 =(23) =(2)' =[2].

1 1 1
8. 2log% 5+logg 23 — §log5ﬁ = —2log55—log53——log5-1—5
15
= —2 —logg 3 + logs 15 = —2+log5§- =—-2+logs5 =
=-2+1=[-1].

1 1
9. log; — + logor 4 — ———— = logs 15 + log: 2 — log_ = V6 =
g1 15 £25 log /5 NG g5 g5 g5

5
= log55=.

15-2

= logg 15 + logg 2 — logs 6 = logy

5logs 2
10g3 32- lOg2 3= 83 = .

10. log /3 V32 -log, 9 = logs 2

==



120 Pemenus

1 1logs5
11. °g3‘/§=f g2 (1.
logg 5 3 logs 5

1 2
12. logg 12+ 0,5l0g1 9 = 3 log, 12+ 0,5 - =3 log,3 =
8

(10g2 12 — 10g2 3) = @.

2
13. loggin oz [(sinx +cosz)? — 1] = loggp oz (sin 2z)% =
= 2loggin oz Sin 2z = Izl

14. log; (3tg z) + logg (ctg z)? =
= logz (3tgz) + loggctgz = logz (3tgx - ctg =) =logz 3 = .

W=

1 1
15. \/2510365 + 49logg 7 — \/25log56 + 49log; 8 —
- \/52log56 + 72log; 8 — \/(5log5 6)2 + (7log7 8)2 -
= V62 + 8% =[10].




Pemrenne TpeHrpoBouHbIx Kaprodek 1 (Ha cBoficTBa jsorapudpmoB) 121

Pewenue mpenuposounoti xapmouxu 6

1. log, 5 - logs 6 - logg 7 - logy 8.
logg 7 - log; 8 = logg 7'°878 = logg 8;
logs 6 - logg 8 = log 6!°86 8 = log; 8;

log, 5 - logs 8 = log, 5'°858 = log, 8 = g log,2 = .

Haiitn pemenne npome, ecyiu 3HaThb, YTO

log, b - log, c - log, p - log, k = log,, k.
3 1
2. log1 \/——i log; 7=|—=|
49 —2 6
i 4
3. log s Va2 = 3 logga = |
2

4+4l°gs
4. ( \/§)4+log3625 (34) _
=31+10535=31.310535=3.5=.
5. InYe+4ln ¥e)® = (lne+-Ine) =(=+=) =
5 5 5 o
=12 =[1].

1
logy V3 _ $log;3 [ 1
log; 27 3 log;3 | 18]

-3
150001 (5_1)?lg10 - (5_1)_1 — .

21
log3 = log33 = .

7. (0,2)3
= logz21 —logz 7 =

1\* -3
log 15 (5) =—_1_-log22=.
2

1
8. log; 21 —
3 log,g

9. log, /; cos® L.
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10. log 2 (cos47°-cos17° + sin47° -sin17°) =
V3

=log 2 (cos(47° —17°)) =log 2 c0s30° =log ?:.
V3 V3 «5

3 2 logs 3
11. log\a/g27 -log\/:;25 = 7 logs3- Ilog35 = 3610gz3 =.
2

Wi

12. 100'62 = (10%)"¢” = (10%2) = [4].

logys 9 logs3 _ logz5 _
—=— =log3 5 - 1{.
logs, 5,1 02 1

10g3 5
In7 In7
14. — = = .
InV49 2In7 @
1

(27¢ + 5log25 49) (81'°549 _ 810g4 9)

13. 10g3 5-

15.

3+5m . 5logs 3
27 108123 + 5loB2s 49 — (33)/%83% 4 glogs7 — 93 1 7 — 15,
815379’ — 8logd9 = gZloge4 _ 93logz3 = 16 — 27 = —11;
3+5@ .5l0853 = 3 4 5logs4.3 =34 4.3 =15;

(271#23 4 5logs 49) (8110,‘7; _ glogs 9) 15 - (=11)

15 ~ T 15 =[-11].
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Pewenue mpenuposoxrol xapmoyuxu 7

1
1 1
1. log: V3= i2log33— —3
9
1 2
2. log sz ¥z = —_%logza:=§.
2

1
3. 49log7 V3 _ (72)2 log, 3 — (7log7 3)5 — .

1 3+3logg
4. (%)3+logs 27 — (53) — g5ltlogs3 — 5. glogs3 —

~5.3=[B8]
5. 7021g10° _ 70,2:51g10 (71)1 — ‘
log1 36

_ __1 log5 _ .

logas 76 —1 logs 6

7. llogl 8+2logl 6—

log L
35242
373 3 24 3 -1

3 logz2—2log; 6+1logz 24 =

24 1
—log; 2 — logz 62 + log; 24 = log, 536 log; 3° '

1
8. 1g9-log; 0,1 = 21g 3 (—log; 10) = —2.§§. =|_:—3].

1
9. log, 0,01 — log, 55 V5 V5 = log, 0,01 — —:21 logy 5 =
2

-2 5
= ?10g2 10+10g25 = 10g2 1—0 = .

10. In [(sin T+ cosz)? —sin 21:] =
=1In (sinzzt + 2sinz cosz + cos?z — sin2m) =
= In (sin’z + cos? z) = @



124

Pemenns

11.

12,

13.

14.

15.

1\ -2
logssin"’% = logg (5) = —3—log22 =[—=|

10g3 49 - logﬁ 5- 10g25 27 =

=2log; 7 - %log-,S-glog53=610g37-10g75-10g53=
2

= 6 log, 7'°87° -logs 3 = 6logs 5 - logs 3 = 6 - logg 5'°8s3 = El

logy 18 log,9  logy2 +log, 9 2log, 3
logss2 logrp2 1

1
logy 4+1log, 9 log, 8+log, 9

1+2logy3  2logy 3
1 - 1
2+42log, 3 3+2log, 3

= (1+2t)2(1 +1t)—2t (3 + 2t) = 2+4t2 + 6t — 6t — 4> =[2].

1 1 1
log6 <108 1 (loggy 3)) = 1 log, (_—210g3 (5 logs 3)) =
9

_1 1 [1
T38| Ty

= I log,3 =t |

10g16(3—\/§)+%10g2\/3+\/5=
= 3 log; (3~ V) + 3 log, (3+ V) =
=i(log2 (3 - V5) +1log, (3+ VB)) =

=ilog2((3— V5) (3+ V5)) =%logz(9— 5)=

=

1
log24—.



PemeHne TpeHMPOBOYHHIX KapTouek 1 (Ha cBoiicTBa Jorapudmos) 125

Pewenue mpenupogourol xapmouxu 8

1. 1 RO S
. 0825\/3— 5 085 1l

logx = @
3. 160823 = 2410;, - (2log23)4 — 34— ‘
4+2log, 5
" (\/ﬁ)4+1082 25 (22) — 92+lo825 — 4.5 =[20).

IHleIw

2. log\/—\/—

=llog,5 | 3

logls 0,2 _

-
=1

log,/ V/5 4 log, 5 8
2

6. log 2 (sin71°-cos11° —sin11°-cos71°) = log 2 sin60° =
V3 V3

=105 3 4 =[=1].
V3
4
. 4T 1 . 4T \/§
7. 108\7/551!14 i ;1082 sin i 7log, (_2‘) =

= 710g2:11- =[-14].

—

o
(9,
—

1
8. lg5 10g250,1 = lg5 . —2—10g5 10 =—

N =
3]

lg

logs 5 logs 5
9. Gl+logs2 — §logs6 — Glogs5logs3 — (610g63)loss 5 _ glogs 5 — .

1
2 3 logs 2

10. log ;5 V2 - log, 27 = % (log3 2) 5 logz 3 = logz2 =[1].
2

= (Ig

11. (12200 +1g0,5)~2 = (I (200 0,5)) 2 =

= (1g10%)* =272 =

m



126 Pemenust

12 ln%_él_rﬁ_
.lnﬁ_%ln:‘}— )

1 1
13. logyy (logl (logy2) | = logyy (—_—5 log, (5 log, 2)) =
8

_1 1 [1
=3935 |73

1 3
Togg 9 log =3 2
14. 81logs9 4 36vE ) ((\/7)105257 _ 12510g256) —

409
_ (92)10395 + 3310g3 V6 . 7% 2log7 25 _ 53% logg 6 _
409
52 4+ (\/5)3 3\ 5%—63 625-216
1
15. logy 2+ V3) + ———— =
0g3 ( ) 103(2_\/3) 3

— logy (2-+ V3)-+logs (2 — 3) = logs (2 + v3) (2 v3)) =
=logz (4 —3) =log; 1 :@.



Pelenne TpeHEPOBOYHBIX KApTOYeK 2 (Ha ypaBHEHHs B HEPaBEeHCTBa,) 127

Pewenue mperupogouHuT xapmoyex 2
(na ypasenenus u nepasercmea)

Pewenue mpenuposounoti xapmoyxu 1
1. 3=t1 - 10.3* +3=0.
3-322-10-3*+3=0. Iycrs 3* =t (t>0).
Torma 3t — 10t + 3 = 0;

5+v25-9 5+4
1,2 = = )
’ 3 3
t=3 3 =
1 z 1
t—ga 3 57
r=1
=-1
OrBer: z=1; z=-1.

2. 3-16%+2-81F < 5-36°.

Tlomemum obe yacTn HepaBeHCcTBa Ha 367:
4 T 9 T
= A Z) <5
(5) +(3) <
4 T
Mycts (5) =t (t>0).
Torma 3t2 — 5t + 2 < 0;
5+y25-24 5+1 [t=12
-3'-

h2 = 6 6 @ |t=
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3. 64— V2%+3 +12=0.
§ 343 3
2z —2 7 4+12=0. Ilycts 2z =t (t>0).
Torga t2 — 8t +12 = 0 [i .
3
22 =2 _ |3=7° @[z=3
2.2_ i o = log, 6 z = logg 8.
Otser: z =3; z = logg8.
4. log, 972 -log z = 4.
log,. b
Bocnoneayemcst Tem, uto log, b = %8
log.a
1 1 2 0
Umeem: logy 9 + logs 27 logiz = 4; D(Y): £>
logz z T#1.
CaenosatenbHo, 2 (1 + logs z)logzz = 4. Ilycrs loggz = ¢,
1
2 t— 2 = = — = =
Torga e 0 [10831: 2 =9 ¢ D(Y).
t#0; logzz = 1; =3
Orser: 1:=§; z =3

. 2logys (1 +2)(3—1x)) — —;—log\/g(l + z) > log1 (%) .

5

2 1 (1\7!
Elogs((1+z)(3—a:))——2—-(§) logs (1+z) > logs2 &
logs (1 + z) + logs (3 — =) — logs (1 + z) > logs 2
@ (1+z)3—-2)>0 Aad

1+z>0

logs (3 — z) > logg 2 3—z>2
& 493->0 & 43-z>0

1+z>0 1+z>0.

Otser: (—1;1).
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2(z-1)(z—4) S

6. log,_; 745 > 1.
2(z—1)(z—4
lOg(:l:—l) ( :E+(5 )>log(x—1) ($_1)<=>
_ i _
(2 -1>1 (2> 2
2(z—-1)(z—4) (z-1)(z—-4)
>0 — >0
2(:173—1)(317—4)>$__1 (a:—l)(x—13)>O
> r+5 ~ \ r+5 ~
& r—1<1 & ra:<2
z—1>0 r>1
{26069, |{e-De-9
T+ T+
2(:::—1)(1—4)<:E_1 (:1:—1)(:1:—13)<0
| ( z+5 = L z+5 =

—
=

—
J

Ll

Lol

>

E)TBe’I‘: [13; 00).

7. CpaBuutb uncia logs 7 u logs 6.
logz 6 — logs 7 = logz 2 + 1 — logs 7.

IMockonbky log,

1
;—n > 5(10g,m+logtn),

nMeeM logs 2 = logs

1.1
> 5 (logz 3 +log 1),
9—707 2 2
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1
n logzg2+1—logg7 > §(log33+log31)+1—log57=

V12 11
7 5 >10g5'? >O,

T.e. logz 6 > logs7, uTo M TpebGoBayOCH JOKA3ATH.

3
= 1,5 —logg 7 = logs 52 — logs 7 = logs

logg 15 =a 2
logy5 18 = b logos 24 =1
log, 1 ! ]
o = logg 15 = 0815 _ logy 3 +logy 5 _ :

log,6  1+41log,3
TakuM o6pa3oMm, log, 5 =a+ (a — 1) - log, 3.

logo18 1+ 2log,3
log, 12~ 2+log,3

C mpyro#t croponsl, b= log,,18 =

26—-1
otkyna log,3 = 2=p

b
CrenoBaTenbHO,
: 1 (logy 3 +3) 253
og2524=§ oza5 SN
0g2 2(a+(a—1)—2-:—b—)
_ 26—-1+6-3b _ 5-b
" 2(2a—ab+2ab—2b—a+1) 2(a—2b+ab+1)
Nrax, logys24 = >—b

2(a—2b+1+abd)’
rae a = logg 15, b= log;,18.



Pemenne TpeHUPOBOYHBIX KApToYeK 2 (Ha ypaBHEHHUs M HepaBeHCTBa) 131

Pewenue mpenuposounol xapmouxu 2

1. 3logs2 + 2 — z = log (3° — 527%).
logs 2% + logs 527 = logs (3 — 527%) ;
logs 8 - 5277 = logg (3% —527%);

8- 52—3: =37 — 52—1‘;

9. 52—z
32
9. 52——:: .37 = 1; 52—.1: . 3—m+2 = 1;

15272=1; z=2.

OTtger: 2.

9.527% = 3%;

=1;

1 1
. 3.4%4>.92-% = §.41-7 _ - .gl-g,
2.3:47° 4329 6 59

( \/5):):—-10 — 84,
- 31 .

= 84

ols

V3 +
+

SR

3 1
3

x

= 1
IMycts 310 =t (t > 0), Torma t2+§t'=84;
3t2+t—252=0;
—1+T+3024 —1+55

6 6
t=9 x

28 10 =9: = .
t=-2 ¢ O0); 07N T

1=

OTtger: 20.
9¢
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4.

6.

log,2 16 + log,, 64 = 3.

z>0

D(y): {T#1
x;él

2

4 6

2log, t 1+ logyz

= 3. Ilycrs logyz =t.

Tornma 2 L—3; 3t2—5t—2=0;

t 1+t
‘ 5++v25+24 547
1,2 = = )
’ 6 6

4
2

t=2 logyz =2 z
1 1
t=—§; 108293=—§; T

1
Orser: z=4; =2 3.

. 31083z 4 glogaz — 162,

2 logz =
310333: — (31033 a:) 83T _ zlog3a:;

zloga:c + z]ogs:t = 162; zlogsm = 81;

loggz =2 z=9
loggz = —2;

1
OtBer: £=9; == 9

(e -4z +4)" "> 1

(z-2)?2<1 | ((z-3)(z-1
(z-2)2>0 T#2

_L eD().-

log? z = 4;

2-2-6<0 | ((z-3)(z+2)<0
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[ ( 1 3
X
{ 2 3
X
.
( 1 3
X
< 2 2 3
B/ /G
L\

OTser: (—o0; —2] U [1;2) U (2;00).

7. Cpasuute uncia log, 3 u logg 11.
a+b
2

1
Ipu t>1 log, >3 (log; a + log; b) .

6 4+ 2 1
IMockonbky logy3=1log, 3= log, ( ; ) > 2 (logy 4 + log, 2),

1
nmeem log, 3 — logg 11 > 5(10g2 4+ log, 2) — logs 11 =

3
=1,5—logg 11 = logg 52 — logs 11 = logs v/125 — logg 11 > 0.
Tak kak V125 > 11, 3Hauut, log, 3 > logg 11, uro u Tpebo-
BaJIOCh BBISICHUTD.

_1g30  1+1g3
8. logs 30 = g5~ 1-1g2’
a-b=log;20-1g3=1g3'%8:20 =1g20=1+1g2; lg2=ab—1;
1+1g3 1+0b 1+b
l = = = .
08530 = {1, 5 = T-(ab=1) _ 2—ab
1
Hrak, logg 30 = +o roe a = log3 20, b=1g3.

2—ab’
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Pewenue mpenuposounotli xapmouxu 3
1 9=l 3=+l 4 3==3 = 1,

9¢-1—9-3z-1+%-32—1=1. Mycrs 3°~1 =t (t>0).

Torna t2—9t+£=1; 9t2 — 80t — 9 = 0;

9
. _40%yI60+8 _ x4 P59
v 9 T 7 t=—5 #(000);
Fl=9, z-1=2; =z=3.
Otser: 3.
1 1 1

2.4 246 z2=9 =.
1
Paznenum obe yacTu ypaBHeHust Ha 9 z:

()=

o\~ >
MycTe (5) “=t (t>0). Torma t?+t—1=0;

ti2 = _1:;\/5; _1;\/5 ¢ E(t), tne E(t) — obnacTtb
2\ z
u3meHeHusi pyHkuuu t(r) = 3 .
1
V-1 _(2\"s 1_,  V5-1 | 3
2 \3) 7 2T T TTRg
OTser: lo 3
. g\/g_l 2.
2
8322 2\*

g.W>1+(§)z. Mycrs (g)m=t (t>0).
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8 — 9+ 9t2

Torna 911

9(18_t)>1+t; > 0;
(Bt—1)(3t+1) 1

<1 z>loga 1

x 1¢>
>§ z<log2

1 1
] 3 1

Orser: (O; log 2 l) .
33

1
4. D(Y): 27— {/3>0, 1o ectb 3z < 27.

1+l 1 1

lg(3 22-2)=lg(27—\'/§); 6-32z =27 —3z.
1

Mycrs 32z =t (t>0). Toraa

A
Wit Wl N

- _ 1
£246t—27=04 [t_ OEE®) 33, -3 o=1
t=3; 2
IIpoBepum, npunamiexuT au kopesb D(VY).
Ilpu z = % umeem 32 < 27, Te. —;— € D(V).
1
Orser: 3
z—-1
. <L
5 logz (9—3%) -3
— _ —
(x—1)—logz (9—3%)+3 <0o
10g3 (9—32) -3
- [ [3°+2<9-3°
z+2< logz (9-3%)
loga (9 — 37 > 3 9-3*>27
o 0g3( ) o 3::+2 > 9-—3% o

{z+2 > logs (9 — 3%)

9-3" <27
logs (9 — 3%) < 3
| Uogs (9 =37 | l9-3=>0
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[ (9-32+3*-9<0 0
3 < -18 3">9 >1 9
Z A PR P
sl (9-32+32-9>0 @{ 10¢>{“’" 8370
3z 5 _18 Yz r<2 T <2
3% < 32

Orser: [log;, 1%; 2) .

6. log 3: (z2-25z+1) >0.

241
(a=1)(B-1)=0
0
Iockoneky log, b > 0 & @> nMeeM
b>0
a#l,
4
2-2,5z+1-1)(22-_1) >0
(2 ) (’:2“ ) z (z—2,5)(—2?+3z—1) >0
4 —-25x+1>0 9
3 2z -5z +2>0
1-2%2_So Aad
211" >0
3z 2 -3c+1#0;
T 41 )
(22 + 1 #
3+v5
22-3c+1=0;, z= 2\/‘; 222 -5z +2=0;
» 5+v25—-16 5x3
T2 = = ;
4 4
( 0 3B 25 3l
x
T=2 )
1 { 2 2
Ir = E X
0 35 35
I,
\ X
—v5 3 5
Orser: (O; 2\/_) U [2,5; +2\/_> .
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7. Cpasuure yncna (3log, 1862 + log,s 1866) u log, 1863.
Ouesunno, uro log, 1863 = log,q 18634.
C apyroit cTOpoHbl,’
3log,g 1862 + log,5 1866 = log,4(18623 - 1866);
18623 - 1866 = 1862* + 4 - 18623 (Tax xax 1866 = 1862 + 4).
18634 = (1862 + 1)* = 1862% + 4-18623 + 618622 + 4-1862+1
(tax kak (a + b)* = a® + 4a3b + 6a2b? + 4ab3 + b*).
3uaunT, 1863% > 1862 + 4 - 18623 = 18623 . 1866, T.e.
log, 1863 > log, (18623 - 1866) = 3log, 1862 + log, ¢ 1866.
Urak, log, 1863 > 3log;s 1862 + log,6 1866.

logs 15 =a
log;224 =b
a=logs15=1+1logs3; loggd =a—1,

logs24 logs3+3logs2 a—1+3logs2
logs12  logs3 +2logs2 a—1+ 2logs2
ab—a+1-b

10g125 48 =7

b= 10g12 24 =

log;25 48 = - (logs 3 + 4logs 2) =

1 4(ab—a+1-b)\ _
"5(“—” 3—2b )”

_3a-2ba—3+2b+4ab—4da+4—4b
- 3(3—2b) -
_2ab—2b—a+1

~ 3(3-2b)

Wl =

2ab—2b—a+1
3(3—-2p) °
rae a = logs 15, b = log;, 24.

MTB.K, 10g125 48 =
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Pewenue mpenuposounoli xapmouxu 4

1. 4 -10-2="1 =24,
Mycts 22 =t (t>0).

Torma 4% =2 2 —5t—24=0; [zziwls(t);
=8 =3
OTset: 3.

1 1 1

2.6-9z2 —13-6z +6-4z <O0.
1
Pasnenum obe yacTi HepaBeHCTBA Ha 4z:

2 1
3\z 3\ z
‘\s5) — = <0;
6 (2) 13(2) +6<0
1

(g)" =t (t>0)=6t2-13t+6<0;

2
13+ 169144 135

2= 12 - T12
,_3
=3 2 3 (3\: 3\z 2
_< g_, P = = = 1j - = —
,_2 3 t<3 (2) g o=1 (2 3’
3’
1 1—
5 /3\: 3 2 S1 ngo
t=—1; —<(—> <te o
3 \2 2 15 150
T xTr

Pl m 2y

Otser: (—o00;—1] U [1;00).
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3. V¢ +32-22>9-3".
Mycts 3* =t (t>0). Torna Vt2+t—-229-t &

9—-1t>0 t<9
) 2 83
224+t—2> (9—1) t> —
= = 1 =
t*+t-22>0 t+2)(t—-1)>0

7 - 7
& —;00}; 24—; ;T2 4—.
te [419, ), 3 419 z > logy 19

7
. |logg 4—; .
OTtser [ 0g3 19’ oo)

4. 5logdz 4 plogsz — 1950,

glogiz — (51055 )log"‘ ? = 710857 nosToMy MCXOAHOE ypaBHEHHE
npeobpa3syercs K BUOy Z'%85% 4 rlo8s% = 1250;
2. 085 = 1250; z'°8s% = 625; logiz=4¢

logsx =2 z=2
[log5:r: =29 z= =
25°

OtBer: £ =25; = %

5. 1g2100z — g2 10z + 1g z = 6.

(2+1gz)? — (1 +1gz)? +1g2z = 6. Ilycrs lgz = t. Torma
4+4t+2-1-2t—t2+t2=6; t2+2t—-3=0; [221_3
lgz=-3; lgz=1.
Otser: {0,001;10}.
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z—1
.1 .
6 ogz.;s (log2 x+2) >0

(a—=1)(b-1)>0
ITockoneky log, 6 >0 <a >0

b>0,
“MeeM
( z—1 z+6
-1 -1
(1o 15 -1) (557 -1) >0
rz—1
1 0 &
<Og2x 2>
T+ 6
0
[ 3
( z—1 r+3
(log22( +2)> 3 0 .
<:><$—1 1 . &
x+2
(z > —6
' 1 ~1 S0
(:1:+3)0g22(x+2)>
a{ -3 N
0
ﬁ:l:+2>
x> —6
. ([ (z>-3
{z>—3 r—1 -1
-1 2(z+2)
logg, —————— >0
822 +2) z<-3
o < -3 o -1 <1
-1 Aad
' Y 1og, T <0 2(z +12)
2(z+2) -1 o
< -2 | (2(z+2)
|z > —6 z< -2
(T > —6
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([ 3 m
(r X
{x > -3 < -5 -2
z+5 x
- >0 \
2($+2) ( m 3
z< -3 x
r+5 { -3 -2
I8 "2@+2) <0 ¢ x
[\ 2(z+2) \ x
< -2 B
|z >—6 . g >
| S K
5 -3 2
X
-6 2
x

Orser: (—6;-5)U(-3;-2).
7. 2\/log23 _ 3\/10g3 2‘

log2 3
Viog, 3 = \/1023 = 4/ (log3 3) log3 2 = (log; 3) /log 2,

cnenoBaTenpHo, 2V 19823 = o(logz 3)/logz 2 — 3v/logs 2
Torna 2V10823 _ 3Vloga2 — 3v/logs2 _ 3v/logs 2 —

Otset: 0.

log3135  log3d  logz27 +logz5 logs 5
- = - 1

= 1
log;53 logo5 3 logz 3+logs 5 logs 81+logz 5
= (3 +logz 5) (1 + logz 5) — logz 5 (4 + logz 5) =
= log25+ 4logs 5+ 3 — log2 5 — 4logz 5 = 3.

OTsert: 3.
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Pewerue mpenuposownot xapmouxu 5

1. 3-4’-}-%-9”2:6-4”1—%-9’”’1.

1 4 z+1
21.4:t=73.9m+1; (_) =E. .'E+1=10g5-1—3;

9 21’ 921
z=lo E—l' z=lo g
TBlg T T BLgy
Ortser: log 3—9
- 28
9
2. (Vo va) +(Vo-vEL) =10, 54vE=_—
5—v24
I03TOMY, 0603HBHPIB( 5+\/ﬁ)z=t (t>0), nmeem
1
t+?=10; t2-10t+1=0; t1o=5+v24&
- m x
54+v24) =5+v24 5 =1
3 & &
Vst+vaa) =5-v24 | T __4
- 2
é-m=2
|z = -2
Oteer: z=2; z=—2.
3. z°+139-27°— 108 - 27% = 32.
139 108
HyCTbx“”:t(t>0),'romat+T—t—2=32;

t3 — 32t + 139t — 108 = 0; f(1) = O, 3maumt, f(t) Ge3
ocTaTKa Jenurca Ha t — 1. Beinonuum nenenue:

3 —32t+139t— 108t — 1
t2— t? — 31t + 108

—31t% 4+ 139¢

T 3182+ 31t
© 108t—108
108t — 108
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Takum obpasoMm, t) = 1. Haitnem ocranpHble KOpHH:
t2 31t + 108 =0; t, =27; t3=4;

=1 =1

=27 |z=3

¥ =4 z=2.
Otser: {1;3;2}.

2
4. log,, e log% z+ logg z=1.

log, 2 —logy x
logy 2 + logy z

1—t
— 240 =1, t#-1.
1+t + ’ 7

a)t=1; logoz=1 z=2;
I-t)2—(1—t)(L+t)* (2 +1) =0
(1—t)(t2—(1+t)2(t2+1))=O;

22— (1+t)?(t2+1) =0

22—t -23 -2 ¢ -2t —1=0.

6) t*+2t3 +t2+2t+1=0.

Paanenum obe yactu ypaBHenus Ha t2 (npu t > 0 pemenuit

HeT). 34ech Mbl NIMEEM BO3BPATHOE yPaBHEHHE, T.e. K03ddu-
LMEHTHI NIPH CTENEHM, PABHOYIAJIEHHBIE OT HAYasa M KOHIA,

PaBHBI.

1 1 1 1
2 —0- — - 2 __ 42 .

-log z + logy o = 1. Tlycts logy z = ¢, Torna

1
t2+—-=a’-2 (a’-2)+22+1=0; a®+2a-1=0;
12

1
[a=—1+\/§ t+;=—l+\/§
=—-1-+2 1
a=-1-72; t+?=_1_‘/§;

/

t?—(V2-1)t+1=0;D<0
24+ (V24 1)t+1=0;t2<0
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—-(V2+1)£v2v2-1 - (V2+1)£v2v2-1
_(V2+)+V2ve-1
OtBer: |z =2 2

T =2

5. 50887 < 10 — glogs T,
(5'085 ) 85T | plogsz < 10; 10857 < 5, logs 2'°85 % < logg 5
(Tak kak y = logsz — ¢ynkuua sospacraomas); logiz < 1;
logsz < 1
logs z > —1.

1
OrTser: (5, 5) .

6. log,V3z+4>1¢log, (3z+4)>2%
& log, (3z + 4) > log, 2% &

" (>1 z>1
3z +4> 22 72 -3z -4<0
o Ix+d<z? & 22 -3z -4>0
1
3xr+4>0 x>—1§
0<z<l1 | |0<z <1,
< -1 4
X
\
( -1 4
X
4 5 TTTIT77777] 0
73
0 1
L\ >

Otser: (1;4).
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lgb=a _o
7. ”lgB —b logzy 8 =7
Ig15 a+b

—a=1— = M = : —_— 1 R ——
l-a=1-lgb=1g2; a+b=Igl5; g2 log, 15 o’
lo 8 = 10g2 8 _ 3 _ 3 _ 3 _

B30 " log,30 logy2+log,15 14logy15 1+ axb -
_3(1-a)
T 1406 .

3(1—a)
I/I'I‘a.K, 10g30 8 = ﬁ
8. Boruncints, yto 6osbme: loggg 1323 mm loggs 147.
log1g9 1323 = 1 + log g9 7 (1323 =189 :7);
loges 7 loggs 7
= = 1 =3 H
log1s 7 = Jog 189 ~ T+ loggg3 100 = 3 63);
7
10g63 147 =1 + 10g63 g;
7
loggs 3 = loggs 7 — loges 3;
63’ 7
loggs 7 = loggs 9) = 1-2loggz3; loggs 3= 1—3loggs 3;
7
log g9 1323 — loggz 147 = log g9 7 — loggs 3=
10g63 7 1-2 10g63 3
= —(1-31 3)=—""T__(1-31 3)=
1+ 10g63 3 ( 863 ) 1+ 10g63 3 ( 863 )
_ 1—2loggz3 — 1 —loggz 3+ 3loggs 3 + 3logZ; 3 _
- 1+ 10g63 3 -
3log2; 3

=——=—->0 ! 3>0.
1+108633> , TaK Kak loggz 3 >

Urak, log;gg 1323 > loggs 147.

1 0—-707
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Pewenue mpenupogounot xapmouxu 6

1. 8% +18% =2-27°.

Pa3nennm obe yacTn ypaBHeHus Ha 27%:
8\* 2\°
() +(5) -2

T
Bsenem obo3nauenue (—;—) =t (t>0). Torma t34+t—2=0;

fO)=t+t-2 f(t)=0; f(1)=0.
Paznemum t3 4+t —2 Ha t — 1:

_t +t-2[t-1
t3 — 2 24+t+2
24+ t—2
T2t
2t—2
2t —2

2 T
t2+t4+2=0 (D<0; teh); t=1; (—) =1; zz=0.

Otser: z =0.
_1 o+l
2=3 2-— 22z—1,
1

1
92z 4 92z-1 3I+§ + 3I~2.

bl

1
92z (1_1,__;_) =3x—2 (3-{—1);

T

2. -3
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3z—5
3. B3-x2)3-z <1e&
{ -z>1 T <2
3z -5 3z -5
3—-z 0
& —x<1 < x>2
—x>0 z<3
3 - -
x 3z 5>0
L\ 33—z
12 3 x
x
A,
TN,
12 3 *
x
i 2
Orser: (—oo,lg)U(Z;3).
3 2
4. log3z;+log3x=1.
1033% logs 3 — logs =
logdz=1; —2— 23~ {logZsr=1.
logz 3z +logsr =1 logz 3 + logg = +logs @
1-t¢
Iyctb logz z =t. Torma 1 t+t2=1;
1 —1-t)2+t)t
1— (141t )= : = 0;
1+t( (1+1) 0 1+¢
t=0
t=1 loggz =0
& |loggz=1
t=-2 loggz = —2.
t# -1

1
Orser: {1; 3; 5} .
10*
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5.

logy x-logz z-logs = = log, x-logz  +log, zlogs T +logz Tlogs x.
Ilycts £ =1. Torma 0 =0, T.e. £ =1 — pemennue.
Iycte = # 1, Torma logy z # 0.
Pa3nemMm obe yacTn ypaBHeHnst Ha logy T:
] -1
logz z - logg = = logz x + logs z + _%%E%gs_x (logaz #0).
2

log,
82
) log3:v_ logo3 1

logoz ~ logoz ~ logy3

(log2x#0)i

logs
log,3°
Pa3nenum obe yactn ypaBHeHust Ha logg z # 0.
logz z

logs = log, 3

loggz logzz

logsz  logaz
85 log3 5

logzz = logz5+ 1+ 1logz2; logzz =logz(5:3-2); z==30.
Orser: {1;30}.

noaromy logs z - logs z = logz z + logs = +

6) logzz =

= logz 5, nmeeM

. IIponorapudmupyem obe yacTH HEpaBEHCTBA 110 OCHOBAHHIO 2.

IMockoneky y = logy ¢ — Bo3pacraromas ¢GbyHKIHSA, HMEEM
1
(2 —log2 z — 2log, ) logy z > log, s

ITycty logy = t, Torma (2—t2 —2t)t+t > 0;
-t(t2+2t-3)>0; —t(t+3)(t—1)>0.

-3 0 1
t
1
logyz < -3 0<:1:<§
log,z<1 & <2
logoz >0 {z>l.

Orsert: (0; %) uU(1;2).
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log;12=a
log524 =0
a-b=1log;12-log,,24 =log; 24, Tak kak log,b-log,c=log,c.
' log;168 1+log;24 1+ab

log;54  log;54  log; 54’

logz 54 3 +logz2

10g54 168 =7

lOg54 168 =

1 4 = =
logy 54 logs 7 logg 7 '
1
1 24=1+1 2=14+4——— =1
1 3—2b b-1
logp3=¢—7-2=%-7 logs2=g3—5
logz12 1+42logz2
= log; 12 = = ;
@ =k logz 7 logs 7 '’
. 7_1+2log32_1+—(—”3'i‘2},_ 1
B3 = a B a " a(3-2b)’
3+logs2 3+ ik
log; 54 = T°g73 =223 _ 4 (8- 5b).
083 a(3—2b)

1+ab  1+ab
log;54  a(8—5b)

1+ ab
Orser: 10g54 168 = m‘

40

Tr =
zy = 40 Y
8. { & ]
ley gY
T8 = 40 (@) — 40
Y
40
lgy-lg 7)) lg40; lgy(lg40 —lgy) = 1g40;
lg?y —1g40-lgy +1g40 = 0;
D =1g%240 — 41g40 = 1g 40 (Ig 40 — 4) < 0,
tak Kak lg40 < 4. CnemosarensHo, (z,y) € 0, T.e. cucrema
He UMeeT PelIeHHsl.

Urak, logs, 168 =
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Pewenue mpenuposownoti xapmouxy 7

»
x

z
1. 1432 =27,
Pemnm ypaBrenue rpacduyeckn:
YA
1!
49 [ _
|
|
771
. 2 |
13 i
) // i
ot |2

T

T

T

2% = 42, mostomy 42 > 32 ma (2;00). DTo 3HAYMT, 4TO
JIPYrUX TOYEK IepecedyeHMsl HET.

OtBer: T = 2.

2. 222 .QT _9. 633:—1 + 42:1:—1 . 34:1:—2 =0.

1

229:,321:_5.23::_333:_*__.24:1:___

Pa3gennm obe yacTh ypaBHeHus: Ha 227 . 32%;

1

1

1
4

1
9

1—--.27.3T 4 — .22 .32c — ),

3

Iycte 6% =t (t>0), Torma t2—12t+ 36 =0;

t=6;, 6°=6.

Otser: = =1.

36

3. (V2=v3) +(V2+vB) =4

V2-v3-v2+V3=1, nosromy 2— 3=

.34 = 0,

O6o3naynM ( 2+\/§)z=t (t>0).

2

(t-6)?

1

+V3

0;
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1
Torma t+?=4; t2-4t+1=0; t1,2=2:i:\/§€E(t);

[ém;m=2+\/§ [m_-_-z

o
V21 3) =2-v3  lz=-2
=2
OrTser: [m=—2.
4. \/21g (-z) = lg V2.
21g(—z) =lglzl; 2lg(-=)=1g(-2);
—z > 0= |z| = —z. Ilycrs lg(—z) = ¢, Torma V2t = t;
2 =2t [t=0 lg (—z) =0 1
= g —Ir) = r=-
< =2 < =4
{t>0 t=2 [lg(—:z:)=2 [::::—100.
z=-1
OrTser: [ — _100.

log;(9—x)  2—logs4
log; (4+z) logs(z+4)
O6nacTb onpeneseHusl ypaBHEHHUs D():

5. 1+

9—-z>0 z<9
z+4>0& (> —4
z+4#1 z# -3
log7 (4+7)(9—2)) _ logs 2
log7 (z +4) logs (z +4)

ITockonbKy EZ‘: 2

= log, b, nmeem

25
10gx+4 ((:1: + 4) 9- :L‘)) =log;+4 ';1’;

2 1
(a:+4)(9—w)=-zs; —x2+5$+36=62;

:1:2—5:3—29%:0; 472 — 20z — 119 = 0;
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10+ V100 +476 _ 10+24
4 T4

T12 =

[z =85 ¢ pw).

z=-3,5
Oreer: {8,5;-3,5}.

log, ((z + 1) (z —3))

=
log, (z — 3) <

elog, 3((z+1)(z-3)<1e log, b = 28e?

log.a

& log, 3((z+1)(z—3)) <log,—3 (z-3) &

& log, 3(z+1)<0.

(e-1)(b-1)<0

IMockoneky log, b <04 ¢a>0

b>0,

[IOCJIEJHEE COOTHOIIEHHE PABHOCHIIBHO
(z+1-1)(z-3-1)<0 z(z—4)<0
z+1>0 Sz> -1
z—-3>0 z>3.

Otser: (3;4).

7. 1g64 =a; logy V125 =?

3 3
5logs 20 5 (logs 5 + logs 4)

a) loggyy V125 = glogzo 5=

3
5(1 +2logy 2)’
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6 6
6) 1664 =6lg2 = 135 = THlogy5 ~ &
6 6—a a
=--1= . logs2 = .
10825 a a ’ Og52 6_a
3 3

1 V125 = = =
B) 0820 5 5 (1 + 210g5 2) 5 (1 + 62_(1)
—-a

_ 3(6—a) 3(6—a)
T 5(6-—a+2a) 5(6+a)

3(6—a)
. 5 —
Ortser: logyy V125 = 5(6%a)

8 {lgy’” =2zlg(2z - y)

T—z=,/y—y.
O6usacts onpegenenust cucremsr D(C):
>0 z>0
2r—y>0<y>0
y>0 y < 2z.
lgy® = 2zlg (2z — y) N zlgy = 2zlg (2z — y) N
T-z=,§—y VI—-y=z—y
lgy =g (2z — y)?
L E- v a-va-vm =0
z=0
L (V=Y
y=(2z-y)*
vV =y z=y
1= = (2z — 9)*?
N i T+ Y |y (2z y)2 N
z=0 y=(2z-y)
y=0 ¢D(C) Vi=1-y
y=1
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e

= y=v 2 =
{y=(2(1-\/§)2-y)
| VE=1-vy
[ (z=y (1;1) € D(C)

R {[z:’ (0:0) ¢ D(C)

2(1—2\/37—{—3/)—3,/)2=>{y=(y—-4\/37+2)2
vVz=1-/y.

y=19*+ 16y + 4 + 4y — 8y/y — 16,/3;
y? —8y,/y+ 19y — 16,/ +4=0.
ycts /y=1t (t>0), Torna
¢4 — 83 +19t2 — 16t + 4 =0.
Iycrs f(t) =t* —8t3 + 19t2 — 16t + 4. f(1) = 0, 3mauwur,
V¥ =11 /z =0, Ho Halii€HHas IIApa YNCEN He IPHHAIE-
xur D(C). '
f(t) menwurcs 6e3 ocrarka Ha (t — 1):
_tt 83+ 1912 - 16t + 4|t -1
th— 3 |3 —7t2+ 12t — 4
=T34+ 19¢2
— 73+ T2
_12t> - 16t
12¢2 — 12¢
- 4t+4
— 4t+4

th 83+ 192 - 16t +4=(t—1) (83 - Tt2 + 12t — 4).

Mycrs g(t) =t3—T7t2+12t—4. Torma g(2)=0, cremoBaTesnbHO,
g (t) memnrcs Ha (t —2):



Penrenne TpeHHPOBOYHBIX KAPTOYeK 2 (Ha ypaBHEHUs U HepaBeHCTBa) 155

B3—Tt2+12t—4|t -2
3 — 22 t2 - 5t+2

_ —5t2412¢
— 5t2 410t
-4
2t —4
-T2 412t —4=(t—2)(t? -5t +2).
Ecom t =2, 10 /T=-11nzc€ (). Ha#nem ocranbube
KOpHH:
5+25-8 5++/17
~5t+2=0; tio= 5 = 2\/_€E(t)-
5417 5417 -3-+1
2) Vi = +2‘/—=>\/E=1— +2\/_= 32\/_7<0;
ze (.
- V17 5— V17 -
6)\/37=5 2‘/—=>\/5:1— 2‘/—=‘/ﬁ2 3>0.

IIpoBepnM BBINOJIHMMOCTD yCIOBHS Y < 2T, T.€. IPHHAIJIEXK-
HocTh HaiimenHo#t mapwl umcen D(C). C yuyerom Toro, yro
z>0 n y> 0, JaHHOE YCJIOBHE NEPEXOANUT B \/17 < \/5 \/:;

5= 2‘/— ‘[(\/17 3) & (5— VIT)2 < 2(VIT—3)2 &

& 254+17-10V/17 <217+ 9-6V17) &
& 2y/17 < 10 — ncruHHO.

Takum 06pa30M YCJIOBHE BBITIOJIHEHO.

T. €.

\/ 25+ 17 —-10v17 21 —5V17
\/__ T.€. Y= 1 = 5 .
v17-3 174+9-6v17 13-3V17
VT = , T.&. T = = .
2 4 2
13 - 3V17 21 —5v1
Ortser: (1;1); ( 3 23 ; 25 7).
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Pewenue mperuposounotli xapmoywxu 8

1. 27-273249.27 232 _927.92°2 =8,
Myctp 2% -3-27% =t.
Torna, nockonbky (a—3b)3 = a® —9a2b+ 27ab? — 2763, umeem
t3=2%_9.27427.272_27.273 =
= —(27-2_3’4—9-2’—23’—27-2_’) = —8;
t3=-8 t=-2
2%-3.27=-2; 22%42.2°-3=0;

22 =-3¢E(y=2%)
2T = 1;

OtBer: £ =0.

=0.

2. 2=M+e-2 _ 97’4 — 992. g € Z.
992 = 31-32; 27°~4(2°+2 — 1) = 992.

9z?-4 _ 39

9 _ =3
2:l:+2=32 {Z -4=5 [z=—3; r=3
gri-a_g | \FH2=0

27+2 — 33 0

OrtBer: = = 3.

Tz =3

3. (z2-8z+16)" °< 1.
|z — 42=6) < |z — 4%

[ w—4>1 z>5
x_
z<3 (—00;3)U(5;6)
2(z-6)<0
z<6

|z -4 <1

lz—4>0 0

| (2(z-6)>0.

Orser: (—o0;3) U (5;6).
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1 -1
4. 0g3—2——210g;,ﬁ+10g§z=3.

log3§

logsz —1

—%ga—g———log3z+log§x=3;

logaz#1; z#3; logiz—logzz—2=0;
r=9

[log3z=2 o 1

loggz = —1 T=3

1
Otser: {9, §} .

5. logy, (22 — 5z + 6) < 1 ¢ logy, (z? — 5z + 6) < logy, 2z &

r (
-J2x>l x>§
2 -52+6>0 <(.’z:—2)(z—3)>0
(22 — 5z + 6 < 2z k(a:—6)(a:—1)<0
( (
& 2z <1 & z<l
2z >0 2
2?—5z+6> 0 §2>0
22 -5r+6>2z (z—2)(z-8)>0
- | ((z—6)(z—1)>0.

\ X

omm;@ﬁ)ummumwy

2
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6. (x+4)-3 - U_z=(z+1)|3° 1| +3+ +1.
oLz -5 z>
geoy={F b e20 el =2l
1-3% z<0; l-z; z<1.
a) z<0:
(z+4)-317 1 g = (z+1)(1-3%) + 35+ 4 1;
2:3%4+4-3—-z2=—2-3-3F4+4+1+3-3+1;
=-1
(z+1)(3-1)=0&<|z=0 ; z=-1

z<0
T >
6){ 0,
r<1l’
(z+4)- 34—z =(z+1) (- 1) +3" + 1
0=0=[0;1).

B):z:;"l'
(z+4)- ?»’ ’“—z—(z+1)(3x—1)+3 3 +1;

T =
($+4)(32x 31) 0& [:z: i z=1.
z21
Otser: [0;1]U {-1}.
10g147=a 2
7- 10g145=b 10g35 28—
_ log,; 28 _ 2log;2+1
8) logs; 28 = log; 35 - log;5+1°
1 1 1
= l 7 = = . == —1.
6) a = logy, log, 14 1+log 2’ logz 2 -

a log,7
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210g72+1_2(};—1)+1_
log75+1_ §+1 -
_2—2a+a_2——a
" bt+ta | a+b
2—-a
a+b

8. log logs (\/E?TI + z) < logglog1 (\/ﬁ - z) .
3 5

r) logzs 28 =

Urak, logss28 =

1
IoCKONBKY ————— = V2 + 1+, umeeM
VZ¥l-z ’

1
—logs logs (V 2+ 1+ 1,’) < logz logs —\/;;_TT—_]._— =4
- T

& logg logs (\/.7:§ +1 +z) >0+

log Vz2+1+z)>0
° @logs(\/a:2+1+m)>1®
logg (Vz2+1+z)>1
\/l122+1+x>5
=3 aViZ+1>5-z&
{\/z§+1+x>1
5—z20 <5
:1:2+1>(5—a:)2 z>24
<~ =4
5—z<0 T>9
24120 Vz.

Otser: (2,4;00).
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Pewenue 3avemnwmr xapmouex 1
(na ceoticmea aoczapugmos)

Pewenue 3anemnoti xapmouxy 1

3
1 3
1. log: V27 = L logz3 =|—=|.
5 -2 8
v i . B[}
2. loggz Ve =Elogzz=§= 2§ .

3. 3608605 — g2log 0,5 — (0,5)2 — .

3+3logg
4. (\3/5)3'*"085 2 _ (55) — pl+logs3 _ 51 . glogs3 —

=5-3=[15].

3 25 \ 73 3
5. (1g25-1g0,25) 3 = (1lg— ) = (lg100)~ 3=

log;8  3log;2
. =71
10341—9 V2 -2 logz 2

o

-4
1 4 " 1og.3

=l 81 1 1083
7. 32 %3% _ 33

4

4
8. logr (sin* ™) = Log, [ Y2) = -liog, L =
. gl sin ) —_2 22 2 = 20g24_

1 1
9. logg (8sin 15° cos 15°) = logg (4sin 30°) = 3 logy 2 = _

10. logz 4 - log, 9 = logz 4 - 2log, 3=4. logs

=[4]



Pelrenye 3aueTHbIX KapTodek 1 (Ha cBoficTBa norapu¢MoB) 161

11. logs(\/%+1)+log\/5\/\/§6- =
=10g5(\/%+1)+$log5(\/%—1)=
log5(\/—_+1)+log5(\/— 1) =
=log5(\/—+1)(\/_ 1) = lg5(26——1)=|z|.

4
12. logss 84 — logg V14 = logg V84 — logg V14 = loge y /% =

1
= logs\/(—5=.

1g27 +1g12 1g(27-12) lg(3*-2?) 21g(32-2)
= = = =[2).

13. Y oTolgs g2 37  1g2-®)  1g2-3)

1 |1
14. logys loga, loge 36 = logys logs, 2 = logys = :=|"3|

1 1
15. 3 logag 36 + 2log 516 7 = logaq 6 — log30 5 = logzp 30 = l

1 1-707
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Perennsa

Pewenue aavemnoti xapmowxu 2

2

1. logy ¥/49 = 2. log; 7 =
7
5
2. log%\a/(ﬁ %logaa—
5

10.

. 25'8v82 = (52) 2

1
T logs 2

2

25

3

3l

1

8-
3

— pilogs2 — o4 — .

3+log; 3 1\3-le3 1 1
(\3/.5) +og% =(23) =21 3l°333=2_(210323) 3

=2-3‘§= %
(ln\s/e_za— )

log, 54 T £ logs 2
3 - 1
103513 V2 - logs 2

=3%257 |73

7

3
=tog 2 2 =[1).

V3

- (3+4
Ex|

-3
4) g |l
8

. logg (sin 79° - cos 49° — sin 49° - cos 79°)

1
. log; 8-log, V3 = 3log32-%log23=.

. log 2 (cos? 15° — sin? 15°)

= logg 8in 30° =

=log 2 cos30° =
V3

log9 84 — log7 V12 = log7 v/84 — logy v/12 = logy \/ % =

1
= log-,\/'7=.
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lg81 +1g64 lg(81-64) 1g(3*-2) 21g(3%-23) _[

11. 2lg3+31g2  1g(32-23)  1g(32-23) 1g(32-23)

1
12. log /3logy; log, 8 = log /3 l0gy; 3 = log 15 3= @

13. ilogs 16 — 3log1 V3 = logg 2 + logg 3 = logg 6 =.
6

14. 50837 _ 7logs5 — @’ TaK KaKk alo8¢ — clogsa

Iny7 . o 37 1) 1 1

In49

11*
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Pewenrue 3anemnot xapmouxuy 3

1. log4 3= log22 -

oo

2. logg/;\s/a_ 1logaa=.
3
1 2 logg 2 1
3. 25'98024 = 25-1 = 54logs2 = 9-4 = .l
1\ 8+4log,;3
4. (Y2)*r® = (24) = 92+10823 — 92 . glogy3
=4-3=[12].
5 log,7 _ 3logy7 | 3
. - 2 =151
logo,5 V49 = logy 7 4
3
6. (1g300 —1g15—1g2)™ % = (lg %) = (Ig10)™* =
=1"% =[1].
log3
7. log3 49 - log1 V3=2- logs 7 - —log—, —-
7
1
8. logs (VI3—2) + — =
log2+m3

= log, (\/1_3 —2) +1log; (2+ \/ﬁ) =logz (13 —4) = '

. 2 \/5 2
9. log 2 (sin60°)" =1log 2 - | — =|t_?|.
Ve i\ 2

1
10. log = 5tga + logs (ctg a 2=—log S5tga + 2logs ctga =
V5 5 1 5 5
2
=210g55tgactga=2log55=.

1
11. 2lg5+ S lg16 = lg5% +1g4 =1g25-4 =1g100 =[2].
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logs 21 _ logs 21
2logs 3 + 1 logs 49 — 1 log £ V27 "~ logs 9 + logg 7 — logs 3

_logs21
" logs2l [1].

12.

1
13. logyy (logg (logz 9)) = logyy 3=|73/

14 log; 36 —logs 12 logs%g _ logs3 |1
T logg9 " 2logg3  2logs3 |2

15. logs 6 -logg1-log, 7 =0, Tak Kak log91=.
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Pewenue 3anemnoti xapmonxu 4

1
1. log 1 \/-— log33— Iz
27
2 5
2. log z V1 = 4 log z=5=[25
2

3. 9logs 2 = 32los 2 — (3logs 2)2 =92 = @

6—2logy
4. (\/5)6 1o8s 25 _ (32) _ g3-logss — [ 27|

5. logz 25 _ 210g3 _.
1039\/5 1log35

1
6. 31g5+ ;1g64 = lg5° +1g8 = 1g(125 - 8) = 1g 1000 =[3].

" log; 30 _
© 2logy 5 — ; logy 36 — §log 7 V125
_ 10g7 30 _ lOg7 30 _
" log; 25 + log;6 —log, 5 log; 30 '

2
8. log63-log\/§36=log63-Ilog36=4- 12:3 =.
2

3 5 3
o (1g125—21g2)3= Ig 125 (MY
lg V4 +1g0,2 Ig (2;% .5—1) ~lg-3
- (op=[E)
10. 2logg, 2 Sin T + logg;, 2 (4c0s% T) = loggy 2, (sin z - 4cos® z) =
= logg, 2, 8in? 2z = Iz]
11. logg (sin 106° - cos 16° — cos 106° - sin 16°) =
= loggsin 90° = logg 1 = @
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1
12. logg (log;e (logs 25)) = logg (log6 2) = logs 7 =
= :Elo 2= —2
=3 %= |73

1
13. 7 log;,36 — 3log 1 V2 =10g;26 +log1p2 = log;212= [1].
12

14. glogr 5-logg1 — glogr 50 — g0 — .
15. log; (3 — v2) —2log1 V3 V2=

7
= logy (3 — V2) +log7 (3+ v2) =log; (3-v2) (3+V?2) =
=log; (9 —2) =log77=.
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Pewerue 3avemnot xapmouxu 5

1 -2
1. IOgﬁE=T10g77=

9
logaa= 1l

3. 25%8s 7 = 521085 =7 =|49]. ,

6—log. 27 6—3log, 3 1
4. (V2" (23) = 22-logz3 — 92 .31 .

h—-lmw

2. log 35 Va3 =

5 logg7 %log27 |1
" log g (%) T logz 7 18|

1 3In2 3
6. ln8'log4e—3ln2-§logze—Em— 5 .

1
7. log 512—-logy, 9=t

log; 12—log, 9= log2 9 =log,16 = Izl

N

8. 7gn2 _glen? =[0], mak kax al°®° = coBe,

9. log;gcos 16m = log11 = @

. cosz
10. log, , cosT —log, . sinz = log, , et logy o ctgz = .

1 1
11. logy (logg (logs 9)) = logyy (logg 2) = logyr 3 =| 3 |.

1 1
12. ;log;449—4log 1 V2=log;4 7+4- 4103142=10g147-2=-
14

.3 log1 8\ " /—3logz2\™* [ 1
"\ logg 4 U logg 2 o2ty
log, 27 | logs0,5 _ 3logy3  logs2

log89 ].Ogo msz - 210g23 _3 10g52
15. gn3Inlin5 _ gn3-0n5 _ g0 _ .

BE

14 1
) 3 |12

T4
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Pewenue 3avemnoti xapmouxu 6

1.

10.

11.

12.

2
3 2
log1 V25 = - logs5=|—% |
5 -1 3
4
3 16
. log%vsx“: —%logz:r= -? -
4

1

st =617 = (pony? = 7 = 5]

oo 32 1y 10-5logg 2
=[45].
logs 5 logs3 5

3 — 3 =.

logo &= -3
895 —*logsb

| ©

1 1lg7 1
. 1g7-logyg 10—lg7-§log710— 31g7 —.

2

1 1
. log s318—logzd= 1 logz 18 —logz 4 =logs % = log3 81 =E'
2
17
. log;s sin—2—7r = log;5 1 =@.

: 2
. log ycsz (1- sin?z) = logmcoszx = Tlogcmzcosz=@.
3

4logs5 _ plogs4 — @’ TAK KaK alo8¢ = Jogsa,

1 1
logg (logy7 (logs 8)) = logg (logar 3) =logg 3 =| =5 |-

1 N
§ 10g15 27—-2- log_l_ \/g = 10g15 3+ lOgls 5= log15 15 = .
15 '
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logas 3 logs8 _ —3logs3 _ 3logg2

13. - =
log s 27 logg 0,25 3 logs3 —2logg2

14. log 5 (VII +V2) +

=log 59 =[4].

1 1ln7 |1
15. In7-loggge=InT7- Elog-,e- 217 —.

——=log 5(11-2) =
ogiypV3



Pemenne 3aueTHBIX KapTodek 1 (Ha cBoficTBa Jorapu¢pMoB) 171

Pewenue 3avemnoti xapmouxu 7

2
2 2
1. lOgo's \3/‘1 = —:3 10g2 2=—=]|.

1 3
5
2 25 1
2. log%\sfcz_5=%logaa— 3 = 85 .
5
3. glog23 — 93log;3 — 33 — .
8"4]0g32
o (@0 () —woerog.o ~[aF)
1
logg /6 % 1
. =3 logy 5 =|—=— |.
5 logy 25 % 0825 : log;5 =| — 73

1 In3
6. In9-log ze = 2In3- -%-log36=4m3 =@.
6
7. log, /554 — log, 9° = log 554 — log 594 =

54 54
=log\/§9—%=log\/§2—7=log\/§2=.

8. 2loga1l _ 7logs2 — @, TAK KaK alo8C = cloBs 3,
3

3 3
logg 27+2logg 2 logg (27 - 4) logg 108
9, 3 T |= e = i =|-271.
logg +/0,25+logg 3 logs . 1 logg Vi
10. log 7 8=log 5 8= logz_% 23 = —llog22 -
4 - —3
2 1
11. logg logg log, 16 = logg logg4 = logg = =|—5 |-
4 n 1 g 2
2. —lg8-— =lg2-1g0,2=1g— =lg10=|1].
12. ;1g8-2lg 02 =1g2-1g02=lg 55 =le
)
. sin® ¢
13. 3log, ,sinz—logy, , cos® T =log, c_os— = logtgxtga:v:@.

. 1 192
14. log, 19 — ilog4 (EZ) =log4 19 — log4 5 4 = log, 64 = @

15. 5157-10g61 = 5137-0 =50 = .
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Pewerue 3anemnoti xapmouxu 8

2
3 2
1. log; V9= -3logz3 =|—=|.
5 -1 3
5
i 15
2. loggg 4a5=%logaa= ek
3
3. 27'8a2 = (3108:2)° = 93 = [3].
1y 6—3logy 3 i
4. (\3/—2-)6_1082 27: (25) = 22_l°g23= 22 . (210523)—1:: _
1
5 log% V2 -4 logs 2 1
" logg8  3logg2
1 3lg3 |3
6. 1g27-logg10 =31g3 - 51083 10 = 21g3 ~|2|

1 4
7. log,;324—logg 48 = i logz 24— 3 log; 2% =2 (logz 24 — log; 8) =
2
= 2log; 3 =[2].
8. 10g.0s 26 (1 — 28in% @) = log,eg24 COS 20 =
9. 5logr3 _ 3logr 5 @ TAK KAK a8 ¢ = cl°gb“
1
10. logy sin —%71 log, sm —=logy1 = @
1 1 1
11. logglog1 logyy 7 = logg [ logi | = =logg - =|—=|.
3 g \2 3 2

12.
18

13. In8-log ze=3In2-

14.

15.

1 15°
logg 15 — 3 logg (ﬁ) =
8]0g5 Tlogz1 _ glogs 70 — g0 —

1
2log,g3 — 3 log 1 8 =1log;39+log g2 = log;g18 = .

In2
logze—6 n_

=[6]

32 1
logg 15 + logg = = 7 log, 25 = @
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Pewenue 3auemunr xapmoyex 2
(rna ypasrenus u Hepaeencmaea,)

Pewenue 3anemnoti xapmoyxu 1

1. y/log, v5z = —log, 5.

1 log,5<0
= (1 +log, 5) = —log, 5; 1
2( gz ) Bz 5(1+logz5)=log35.

t<0
t<0
Iycts log, 5 = t, Torma N & t=1 4
yors 1o8s 8 {2t2—t—1=0 [t_ 1
1 1 2
& log, 5= —3; r 2=5 =z=52% =004

Otreer: z = 0,04.

2. logg,2 (6 + 2z — %) <

<1l
2’
sl

1
3 log)az (6 +2z — z? log)3z (6+2z— 7?) < 1

log)az (6+2z— z?) < logjg, 32| &

|3z| > 1
6 + 2z — z? < |3z
6+2z—22>0
=4 =4
|3z] < 1
{|32:|>0
6 + 2z — 22 > |3z
a) 3z > 1 6) [(3z<1
24+z2z-620 >0
{6+2x—x2>0 1$2+$—6<0
T (3z< -1 ‘”<01
{z2—5z-6>0 12> 3
| 6+22-27>0 | |2?-52-6<0.
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<1 6
1-¥7, 1447
L
[\
17 NS -1 mom% 2 777 1+V7

OTBer: (l—ﬁ;—l]u(—%;O)U(O;%)U[2;1+\/7).
3. (VA+Vis) +(Va-VE5) =8

\/4—\/1_=\/—ﬁ—_m; ( 4+\/ﬁ)z=t; (t>0);

1
t+2:8; 2 —8t+1=0; t12=4=+V15

4+\/1_=(4+\/ﬁ)§ - [.«::2
4-VB=(4+VIE)2 LT=7%

Ortser: {2;-2}.

4. &8l _glez — ¢,

SameruM, uto 7289 = 9218%, [lycrs 98% =t (t>0). Torma

t=3

2-t—6=0; [t=_2¢E(t);

z = /10.
Otser: V10.

gtz — 3, 2lgz = I;
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2
5. logp s (log6 s :v) <0&

T+ 4
( 2+ z
logg >0 2
& 4 z+4 Slogs— T >16
o T +x>1 z+4
\ E6 z+4
':1:2+:c>0
2
edztd L7 Jrm>6;
i+ z+4
>6
lz+4
x2—5:c—24>0; (:c—8)(:z:+3)>0.
T+ 4 z+4
-4 -3 8
X
Otser: (—4;—3) U (8;00).
z+5 3
6. (zP+z+1)2+2 > (P +2z+1) &
[ Z+z+121 - 2
c+z 20
_x_+_5.>3 2 1
$+2/ T + SO
=2 2+z+1<1 <« :g+2
N z°4+z<0
°+z+1>0 2r + 1
>
m+5<3 | $+2 /0
L \z+2
C( -1 0
{ X
2 -%
. X
( -1 0
X
\ 72 4
L x
\
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7. 3%+4 4 45.6° —9-227+2 = (.
81327 +45.2%.3% - 36-2% = 0.
Pasniennm obe yacTH ypaBHenusi Ha 227

3 2z 3 T
1-(= (2) —36=0.
8 (2) + 45 (2) 36=0

x
Hycrs (g) =t (t>0). Torma

9t2 4+ 5t — 4 = 0;
—5+25+14d -5+13 t=-1¢ E(t)
REA = ; _4
18 18 t=3;

3\* 4

(E) -—6, :t-———2.
OTtBet: —2.

8. logzs8 =a logzs9="7
a) lo 8—§lo 2—_3___._a.
836 _2 86 _2(1+10g23)— N

3

5g = 1 tlogz3;

‘ 3 3—2a

1 = —1= .

o823 2a ! 2a '’

2a
2= .
logs 3—2a
1 1 1 3—-2a

0) I =] 3= = = =
) logas 9= logg logs6 logg2+1 ;2% +1 3

Urak, logss9 = 3 —32a‘
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Pewenue 3auemnoli xapmowku 2

1. log, (log, (4* —6)) < 1 & log, (logy (4° — 6)) < log, z &

- (
[ (z>1 z>1
log, (4" —6) <z <4x>6
logs (4% — 6) > 0 T2 60
o B2 | l4F-6>1 &
0<z<l >0<:v<1
log, (4*—6) >0
log, (4% — 6) > 14w_6>1
- | \(4£-2"-62>0
[ (z>1
z > logy 7
- 2*-3)(2*+2)<0 N
0<z<l1
z > log, 7 0
i (2*-3)(2*+2)>0
z>1 z>1
Sz >logy 7o (z>logy 7
z < logy 3 z < logy 9.

Orser: (log, 7;log,9].
2. z%log, 27 -loggz = = + 4.

0
D(Y): {::: ; g YuursBas, 4yro log, 27 = 3log, 3

1 3
n loggz = 3 logs =, nomyyaem 51:2 log, 319637 = 1 + 4;
é:z:"’:z:+4; 322 -2z -8=0;

2
1+IF24 145 ["’=24

3 3’ 1’=—§¢D(Y),

T12 =

- OTset: 2.
12
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3. zl%82% 4 16 -z~ 1082% < 17.
16
Mycrs z'°82% =t (¢t > 0), Toraa t+ 3 < 17;

2 _ _ _
17416 o (t=1)(¢-16)
t t
(Tak kak y = log, z — Bo3pacralomas PyHKIHA);

log, 1 < log, %827 < log,16; 0<logiz <4 &

<0; 1< z'82% <16

logyz < 2 x<1§
& (logaz > -2 & z>z
logyz #0 z#1.

Ortsert: (%, 1) U (1;4).
4. 3- 7log,, 2-1 + 3log,2 — glogz 2+1 + glog; 2-1

3 log,.2 — log, 2 log., 2 1 log, 2. 3 log, 2_7 log, 2.
77 =3-3 3 +33 ; 77 —33 ;

log, 2—2 __ alog, 2—2 7\ %272
7 Sz = 3 Bz H - = 1;

3
x? =2
log,2=2&<{z>0 ; z=+V2.
z#1
Otser: = = V2.

5. (42 +20+1)° *>le
& (422 + 2z + 1)12—13 > (422 + 2z + 1)0 &

[ (422 +2c+1>1
2z (2z+1) >0
{zz-—:v>0 ( )

9 z(z—-1)>0
& 4z°+2r+1<1 &
2 2z(2z+1) <0
4z +2x+1>0
z(z—-1)<0.

L 2 —-z<0
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B 1
( -3 0
X
\ 0 |
\ x
1
4 -3 0
w X
9 0 !
\
1

(-)TBeTI (——oo; —5) U (1;00) .

6. log;;2=a logyl6="7
1 1

l 2= = = l =——1
8142 = e T T Tilog7 & B g
2 2 2a
log4g 16 = log; 4 = 2log7;2 = 1ng,(,= i 1-1-a
a
2
Urak, logyg 16=1 iy

7. (V7+ +3) + ({‘/7?4—\/_5)z —4

IIyctsb ('l 7+4\/§)x=t (t>0), Torma 7—4v3=

1
t+?=4; t2-4t+1=0;

t1a=2+V3; 7+4\/§=(2+\/§)2;
((V7+4v3) =2+3
i

1
7+ 4V3

Y1+ a3) =2- V3
[(V2+V3) =2+V3 [z=2
(V24 VB) =(2+ve) le=2

Orser: {2;-2}.
12*
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8.

16" + 6257 — 3 - 100" — 2 - 4% (4 — 25%) +2-40" = 0.
24z+54z_3,22:c.521_2.221(222_52:)+2_231:_5m=0;
24z+54z_3_222,521’_2,242_*_2_222,52z+2,23z_5z=0;
_222_52::_24z+54z+2_23z_5z=0;
54.1'_(241_2,221,21:,5m+229:_52z);O;
542_(221_21,53:)2:0;
(521_*_22::_21:.51) (521_22z+2a:_5:z)=0.
Pa3znennM BhIpaXkeHHe B KaXKIoi ckobke Ha 22%:
5 2z 5\% 5 2z 5\%
[(5) -(3) +1H(5) +(3) “1]-"
5 2z 5 T
D <0 gna (§> —(5) +1=0;
5\* -1%5 5\%  [5\°
het - Y - bt hel —1=0
()= (5) <) -
-1-v5 5\°
— Y dEly=(Z% .
- ee(-(3));
5)7_vE-1
2) 2
Vv5-1
z = logs 7

2
vV5—1
"

Otser: z =logs
2
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Pewenue sanemnot xapmouxu 3

1 1
1. (271%3 + 5logxs 49) (81 log, 9 — glogs 9) =

— [(33)10332 + 5Iog5 7] . [92 logg 4 _ 93log,; 3] —

=(8+7)(16 —27) =15 (—11) = —165.
OTtser: —165.

2. (21' —-92. 2—1)1089(21+3)—10331 >1e

o (23; _9. 2__z)log9(2a:+3)—log3:: > (2,; _9.9-% 0 o

(2 -2.2=>1
'{21-2-24;1 ﬁ22:+3>x2
logg (2z+3)—logzz > 0 ﬁ >0
e |[2r-2-22<1 & |[2°-2-27"<1 &
2T 2.2 >0 <22”—2>0
| | logg (2z43)—loggz <0 2z + 3 < 12
[ lz>0
[ ([22>2
[ (222 _22 — 23>0 ﬁ(xzii)leﬂ?m
ﬁx2—2x—3<0 =
Lz>0 >ar:>0
o| (_w_2goe | [T S? &
92 5 9 2* > —1(Vz)
22 -2x-32>0 ﬁx>%
L\x>0 >0
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- -

r>1 ( V777
E-De+n<0 (G T
lz >0 X
N '.’BS]. \

5]
1273 _ i,
z>0 { -

((z-3)z+1)>0

L X

Ortser: [1;3].

=

. (log\/gz) \/log\/g3— log,9+4=0.
1
Ilockonbky log,xxz = % logq z, log,b = @;, HCXOHOE
ypaBHeHMe npeobpa3yercsa k Buny 2logzr\/2—2log, 3=—4.
1
3amerus, yTo logz z = oz 3’ NOJTY YUM
2 — 2log, 3 = 4log?
V2 -2log,3=-2log,3 & %8z 08z 3 &
log,3<0
210g23 +log, 3 — 1 =0 eeS = 1
og:3+log.3-1=0 1) 5 1
log,3<0 2
log, 3 < 0;
1 1
log3,3=—1;1 3=;; z=3.
o =
TBET: T =3
. Yro Gonbme: logy 3 mnm logs 57
1
log, mT+n >3 (log, m + log,n) npu a > 1, nostomy
6 442 1
log, 3 = log, 2= log, —;— >3 (logy 4 + log, 2) =
1
= 5(2+1)= 1,5;
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3
log, 3 —logg 5 > 1,5 — logz 5 = logz 32 — logz 5 =

= logz V27 — logz 5 > 0 (tak kak /27 > 5).
Urak, log, 3 > logs 5.

Cr—2fE 31l -2 B < g -2 &

[ (z-2>1
[ [|lz—2|>1 r—2< -1
{9:2—22—3<0 1(2—3)(m+1)<0
&l (lz-2<1 el (z-2<1 &
z2-2r-3>0 r—2>-1
T#£2 {(2—3)(m+1)>0
LL2¢2
[ '[m>3 'rm 1 3 m
r<l1 %
1(1:—3)(:v+1)<0 \ -1 3
& | [z<3 \ x
z>1 ( lﬂZQZ3
W(m—3)(x+1)>0 1 s 3 x
{272 i
Otser: (—1;1). -
 (Varave)" T+ (Vi) = 7
5_2‘/6=E?1?\7‘6' Mycts (\/5+2\/6)s'"=t (t>0),
1 10 t=3
qorma t+ - = —; 3t2—-10t+3=0; 1
t 3 t=§;

Vi+2vB=1/(V3+V2) = V3+V2.

a) ( ,——-——5+2\/6)smz=3=>(\/§+\/§)sinz:3;
sinx=log(\/§+\/§)3<1, Tax Kak V3 + V2> 3;
T = (—l)k arcsinlog( 3, /)3 + nk; k€ Z.
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6) ( 5+2\/.6)smz=%=>(\/§+\/§)sinz=%;
/ . 1
5+2V6=1v3+v2>3; sma:=log(\/§+‘/§)(§);
T = (—1)" arcsinlog(\/g+\/§) (%) +mn; né€Z.

—

Bepno i, yTo log(\/g+\/§) 3 < -17
1

1
98(v3+v2) 3 SloB(varva) 55 @

1
¢>§<\/§—\/§®l<3+2—2\/§®

8 44 22 484
¢=>2\/_<4§—g<=> 6<—9—¢>6<ﬁ—110)!(b

Takum ob6pazom, log(\/g f ﬁ)%

> —1, T.e. pemeHue cyme-
CTBYET.

Orser: a) z = (—1)* arcsin log(\/—+\/—) 3+7k; ke€Z

6) z=(-1)" arcs1nlog(\/—+f) (1)+7rn, n € Z.

L 2% _8.27% _§.927 1 12.2T =1,

Mycts 25 —2.27% = ¢,

Toraa, nockonbky (a — b)® = a® — 3a2b + 3ab? — b3, umeem
3=2%_6.2%.277412.27.27%% _g.27% —
=&—6-2’+12-2"’—8-2_3’”=

=23 _8.27% _6.07 1 12.2- 7 = (2z 2.272)% e ypas-
HeHue npuobpetaer Bug, (2% — 2.2~ ’) = 1. CaenosaresnbHo,
28 =2

—92.97T_1. 92T_9T_9__(). —
2% —2.27%=1; 22 20’[2’=—1¢E(y=2”);x 1.
OTser: 1.
logs4 =a _9
. log53=b 10g25 12 =
1 1
loggs 12 = 2 logs 12 = 3 (logs 4 + logs 3) = et b.
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Pewenue 3avemnoti xapmouxu 4

lg3=a

=?
1. g2 = b logs 6 =7
a+b=1g3+1g2 =1g6;
1 1
loge 5 = logg 10 — logg2 = — — =
086 086 086 g6  log,6
1 _ 1 _ g_lg3_10 3
T a+b 1+log,3 b Ig2 B2
1 1 1 b 1=-b
" a+b a/b+1 a+bdb a+b a+d’
a+b
1 = .
0g56 1—-b
log, z —log; =
2.2z 2 —x 2 < -1
log, z
Iycts ¢ 2 =t (t>0).
1 22 +t—1 2t—-1)(t+1
Tor,aa2t—z+1<0; —+t—-———<0; (——%—-_*-—)-<O;
-1 0 1
t
(—o0; —1) & EX(t)
log; z 1
T 2 < 3 (Tax kak y = log1 T — yGwBaromas dyHkus
loglz 2 ad
z 2 >0 (Vz)
1 1
@loglxog%z>log15@10g21:v>1¢>
2 2 2
1
logy z > 1 log: > logy = 1
o L 2 226 |0<7<3
081 < — log1 z < log; 2 > 9.
2 2 2
1
Otser: (0; 5)U(2;oo).
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3.

11 1 S N |

42-37"72=32" 921 4z 472324372

—z—l —-:l:-l —:l:—ll —:l‘—ll
4 2(241)=3 " 2(341); 4 2-3""2=0,

4 —I——l%

Orser: —1,5.

. (Va=V)"+ (VA+ V)" = (2v2)".

PasnenuM 06e yacTu ypaBHEHNs Ha (2\/§)$:

T 4
4—+/15 4415
+ =1.
8 8
Ilycts a=”4—8\/ﬁ<1, b=”4+s\/ﬁsl.

Ho a? + b? = 1, crenoBaTenbHO, MOXKHO MOTIOXKHATh @ = Sin @
u b= cosa.

Torpa ypabaenne npumer Buz (sina)” + (cosa)® = 1. Dro
BO3MOXKHO, €CJI T = 2, T.€. B CJTy4ae TPUTOHOMETPHYECKOTO
TOXKIECTBA.

Otset: 2.

1 1
logg (22 — 7z + 12) < log320°
logs 20 — log; (2% — 7z + 12)

logs 20 - logs (22 — 7z + 12)

3amernM, uTo log; 20 >0, mosToMy HepaBeHCTBO mpuobpeTaeT

z2—-Tr+412
1033 20

logz (22 — Tz + 12)

<0.

B > 0.

(a—1)(b-1)>0
IMockoneky log,b > 0 & <(a>0
b>0

, HMeeM

2 —Tr + 12
10g(32-72+12) %y 0
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2 — Tz + 12 0
@{(-———20———1) (e*-Tz+12-1)>0

2 -7z +12>0

o (:1:2—72—8) (x2—7x+11) >0
2 -7z +12 > 0;
~Tr—-8=(z—-8)(z+1); z2-Tzx+12=(z—3)(z—4);

TEV9-4 _ T+£V5
2 -2

z2 -7z + 11 = 0; T12 =
V5 NS
2

OTser: (—o0;—1)U (7—_5—@,3> U (4 T+ f) U (8;00).

6. logy (2 — 1) - log1 (2z+1 -2)>-2.
2
IMycrte log, (27 —1) =
Torna logi (22! — 2) —l—log2 (2*=1); t(-1-¢t)>-2
2
?2+t-2<0;, —-2<t<l;

{log2 2*-1)<1 p p—
= log,
logy (27 —1) > -2 Bo3pacTaiomas (yHKIHs

2% _1<2 {2=<3

5
log, 1 <z <logy3 (y =logyz — Bo3pacraromas byHKIus).

OTser: (10g2 z—; log, 3) .
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7.

lg (6 - 5% + 25 - 20%) = £ + 1g 25.

lg (6 - 5 + 25 - 20%) = 1g 10 + 1g 25;

lg(6-5% +25-20%) =1g25-10%; 6-5% +25-20% = 25- 107.
Pasnesnnm o6e yactu ypaBrenusi Ha 5%: 6 + 25 - 4% = 25. 2%,
Iycts 2* =t (t > 0). Torma 25t2 — 25t + 6 = 0;

t=2 |==?
; 25+5 5 5@ z = log, 0,6
L2 T io2 927 [z=10g04
5’ 5
Otser: {log;0,6;l0g,0,4} .
Vi+yy 15
{(\/—)‘/_+‘/— \/a:l T 3 =z9
(\/—)\/_ VU — ¥ z\/i; y=x_§
[ z#1 \/5=§
VZ+y=5 3
& 5 & _10 &
VI-y=-3 =3
=1 (Vy>0) =1 (YVy>0);
(L _% Lot
) )
“ ) 1w0® ol
¥="3 y =113

Iycts y =t; napa uncen (1;t) V¢ > 0 sBasercs pemenneM.

1
Ortser: (2;;116) U (1;t) roe Vt > 0.
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Pewenue 3anemnoli xapmouxu 5

1. log1 z + logzz > 1.
2

lo 1
lg3f+log3:c>1; logs x 1—1+1 > 1
g3 3 og3 3

1+ logs 1 1 1
logaz-—$>1, TaK Kak log3§<0 " log3§+1>0;

logs 3

1 1
logz = < —11(_)%3;;—%-, logs = < logg (%) logs 3+1 :
TaK Kak L = ! = logs 3.

logs % +1 logs % 3
1 log; 53
Otmeer: 0<z < (5) .

24 — 2z — «?
2 logypr (22" ) > 10
16

24 — 2z — z2? 25 — z2
© logos_,2 — > log 251_6_,,2 ST &

16

[ (25 —a?
T >

< 16 [ 232(9
24 — 2x — x? >25—x2
\ 14 16

(94 — 27 — 22 2 4+2x-24<0
& —_ >0 =S
14 z2>9
2
W0< 16 <1 T4 < 25

|7 1 16

2 +16x—-17<0

24—2z—x2<25—z2 L z? 4+ 16z — 17 > 0.
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-17 ) 1
\ X
Otser: (—3;1) U (3;4).
3. 817 - 16 —2-9% (9* — 4%) + 36" = 0.
81 — 16 — 2- 81 4+ 2 - 36" + 36" = 0;
3-36% — 81 — 16" = 0;

3 2z 3 4z 3 2z
3(5) - (5) —1=0. IIycts (5) =t (t>0). Torma
2

3+/9-4 3+v5

—3t+1=0, tl'zz——T_; t=—2——€(0,00)
CrenoBaTesbHO,
3+\/_ ( ) 2;1;:10g§3+2\/5
2
3-v5 7
2z = logs 5
2
1 3+
- ~ 208 2
1 fa- V5
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logs (z + 2y) + log1 (z—2y) =1

4. ;3 &
o +y’=4+3y
4
2
log3z+2y=l z+2y=3(x—2y)
S 1 2 2 1
elB i =aaiy G (T TV S
Lx—2y>0 z—-2y>0
(z=4y Z=4y
1
16y +y2 =4+ 3y —y-8=
o Yy +y +tov )34 -y 0
T+2y>0 z+2>0
Lz_2y>0 Tz —2y>0;
1+v1+1088 1+33
3y’ —y—-8=0; y2= L ;
’ 68 68
1
y=-2—;:r=2
8 15

y=-17% =13

CrneloBaTesbHO, HAIa CHCTEMa PABHOCHWJIbHA Cllefyiomei co-

BOKYITHOCTH:
_ (y= %
=2
242
2-2-

<
Il
|
H‘l-:‘ :IW [N NIE
- vV Vv
o o

zT=-

{ — WCTHHA

— JIOXKb
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5. (5-2)"" <16 (5-22)"" < (5~

ITockonbky 5—z2>1
a>1 4 +7<
T
f()<0
5—z2<1
O<axl1
@ <1e HMeeM 5-12>0 &
f(x)=20
dr+ 72
a=1 _1
Vz € D(f), { z?
- Vz
[ (z<2 ./
x
r>-2 ZZZZZZZ-IJS
1z<—1,75 x
z>2 o2 2
=1 x
< < -2 ~5 V5
—V5<z< V5 1,75 *
z>-1,75 _dm§
=4 -2 2
- — oo »

Orser: [-2;—-1,75] U [2; \/5) .

z—1 z+1
6. log, (log3x+ 1) < log§ (log% o 1) .

-1 -1 -1
log, (log3 s 1) +log, (log3 poun 1) <0; 210g2 (log;, T l) <0;

rz—1 z—1 2z + 4
logs <1 <3
z+1 rz+1 r+1
lo ”_1>0® z_1>1@ 2_ <o
g393+1 z+1 z+1 )
-2 -1
x
hd x
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J02V L3\ .2 .3
(3 -1 Q) - 2+ 3-5
1 1

IIycts (g)I - (g)z =t. Torma t(t2+2) =3;
t3+20-3=0;, f(t)=3+2t-3; f(1)=0.
[Monenum f(t) na t —1:
3 +2t-3|t—1
T ¢2 [2+t+3 (D<0)
t2+2t—3
T2t
3t—3
~3t-3

Torma m— —=1;, m
13—707 m
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my2 = 2 y
-m=L?@¢QW)
m= 1+2\/5 € (0;00) ;
(g)i=1+\/5’ 1=10g21+\/5.
3 2 T 3 2

2
Otser: z =log, /3 (§> .
2

8. CpaBnure logz 5 u log; 15.
l1<logz5<2 1<logy;15<2.
Pazpnenmum nntepBan (1;2) na age wactu: (1;1,5) u (1,5;2).
3
Mockoneky 1,5=1log;32 =logz3v/3 >log; 5, 1<logy5<1,5.

3
Mockoneky 1,5 = log;; 112 = log;; 11V11 > logy, 15,

1< log;; 15 < 1,5.

Pa3nenum unrepsan (1;1,5) Ha qBe yacTu: (l;g) n (%;1,5).
5 5 )

TTockoubKy 1= logs 34 = log3 3v/3 < logy 5 (9v3 < 25, Tak

5
kak 813 <625), logz5 > -.

4
5 3 .
ITockomnbKy 1= log; 114 = log;; 11v/11 > log;; 15
(121- V11 > 225; V11 > 3),
5
1 15 < -.
0811 5< 2

UTak, logz 5 > log;; 15, 4To 1 TpeboBaIOCH BHISICHHUTS.
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Pewenue 3auemnoli Kapmowxy 6
1. log, logy = + logy logy = < 2.

1 1
3 log, log, = + log, 2 log,z < 25

1
log, 1/log, = + logy logy 22 < 2;

1
log, (,/ logy T - 2 log, :z:) < logy 45

1 3 3
{Q(logzwﬂ <4 J(logyz)2 <8 {logzrv<4

log,z >0 log,z >0 logoz >0
l<z<2h
Ortser: (1;16].

2. 4l8=+1 _glez _3.382" =,
4.48= _glez —3.3%217 =0,

Pasnenum obe yacTu ypaBHeHus Ha 3287

) 2lgz ) lgz
4.2 -(2) —3=o0.
(3) (3) 3

) lgz
IMycts (—) =t (t>0), orma 4t —t—3=0;

3
1++1+48 1+7
t12 = 3 =73 ;
=1+
3
t=—-gE(t
4¢ ()’

OTseT: 1.
13*
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3. log(x_l) (13 + 1) >2&

& log(;_y) (z+1) > l0g(z_1) (z — 1)2 o

[ (z-1>1 '{x>2
{:1:+1>(z—1)2 2 -3z<0

A r—-1<1 & <2

zt—1>0 z>1
z+1<(z—-1)° | |22 -3z >0.

0 3
\ ~ ¥

Otser: (2;3).

4. 22.22249.(2 +2)-2°+ 822 < (£ + 2)- 2% + 922 .2 4+ 8z + 16.
z? (22 -9.2°+8) -z (22°—9 - 2°+8) -2 (2%2—9 - 2 +8) <O0;
(z2-2-2) (2 -9-2°+8) < 0;

(z—-2)(z+1)(2*-8)(2*-1) 0.
-1 0 2 3

=V

Otser: [-1;0]U [2;3].
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5. |$L‘ _ 4‘(22—9)(27;—7) ls

25

le—4/>1 JLle<3
2z —9) (2z - 7) <0 (£ —4,5)(z-35)<0

4

s | (le-4<1 o |[zsd

2z-9)(2z-7)20 <2323

L |z —4| >0 z#4
_\(22—4,5)(1:—3,5)20

32323@5
X
T3S T,
R X

Otser: [3;3,5]U[4,5;5].

6. (\/\/x2—8x+7+\/a77—8x—9)1+

+(\/\/z2—8z+7—\/zﬁ—8:c—9)z=2’+1;

\ T
(\/\/z2—8x+7+\/x2—8z—9)
- +
4
\ T
7 72 — 8’7 —
+(\/\/z 8z+74\/z 8z 9) _o.

IlycTs

(\/\/:1:2—8:17+71-\/x2—8x—9) _t (t>0)
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IlockonbKy
V22 -8+ 7+ Vz2—8z-9 V22 -8z +7—Vz2-8z—-9
4 4
\/m2—833+7—x2+8:z:+9
— 16 = 1,

\ T
(\/\/a:2—8x+7—\/x2—8x—9) 1
HMeeM 4 =Z;

1
t+2=2 (t-1)2=0.

\ T
( \/i:2—8x+7+\/a:2—8x—9)
CrnenoBaTenbHO, y

:1;

Vz2 -8+ T+ Vz2 -8z —9 = 4;
VIl -8z +7=4—Vz2—-8x-09;
22 -8c+7=16—-8V22 —8c —9+ 22— 8z —9;

VzZ =8z — 9 = 0; [m=9

z=-1
IIposepkoit ybexxaaemcsi, 4To 008 KOPHSI IOIXOAAT.
Otser: {-1;9}.

Yy
2 2m—y 2 —_—
3-(§) +7-(§) 2 —6=0

lg(3z —y)+1g(y+z)—41g2=0.
3z—y>0

O6nactb onpegenenns: cuctembr D(C):
y+zxz>0

Y
2\ % 2\ "z
3-(5) +7.(§) 2 _6=0

lg((3z —y) (z +y)) =g 16.
2z—y

ITycts (g) - (t>0). Torma 3t +7t—6=0;
TV T+l [t= ;3% (i)
_ : -

t]_’2 6 ) t p—

3’
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2z—y 5
(-) A P R A ;
3 3 Bz —y)(y+z) =16

y=2z -2 y=2r-2
3z —2z+2) (z + 2z — 2) = 16; 322 + 4z — 20 = 0;
y=2z—2

T=——

3
Oteer: (2;2).

8. \/x§—7:c+10+910g4§>2a:+\/14a:—20—2:1:7—13.

ITpumep gocTaTOYHO CTpaHHbIA. BhIACHNM Ha BeaKuit cryyvait
obnactb onpeznenenns HepaseHctBa D(H):

=2
[ 10 (2;2) € D(C).

2

22 —Tz+10320 (z—5)(z-2) >0
8> =5
14z — 20— 222 > 0 -2(z-5)(z-2) >0,

Bot 310 1a — TONBKO ABa 3Hadenusi! [IpoBepum.
Ilycrs z = 2.

,/(2—5)(2—2)+910g4%>4+\/—2(2—2j(5—2)—13;

—9 > —9, 3HaynT, T = 2 — KOPEHb.

Ilycrs z = 5.
5
\/(5—2)(5—-5)+910g4-8- >10++/-2(5-5)(5—-2)—13;

5 3 3 1
910g4§>—3; 9-(10g45—-2-)?—3; 10345—52“'

3’
1 7
log, 5 > 16; log, 5 > log,46; 5>4V4; 125> 64V/4;

125 > 128 — J10XKb.
OTeer: z = 2.
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Pewenue savemnoti xapmouxu 7
1. log|z|(v9—a:§—a:—1)21¢>
© logy, ( 9—z2—z— 1) > log, |z| &
[ z>1
V9—22>22c+1
~ <—1
|z| > 1 *
VI—zZ-z-1>|z|
& |[[0<z| <1 & 0<x<1 &
T
\/ —z2 > 1
VI >+l ro
<2z +1
9-22-z-1<|z|
—1<z<0
\/ —z§>z+l
([z>1 r>1
a)
9—z2>4z2+4z+1 502+ 4z —8<0
r<-—1 a:<—1 6)
9-z2>1
(0<z<1 0<a:<1
e[ 9-22>22+22+1 & |{2242-4<0 B)
Lg—x2<4x2+4z+1 k5x2+4z—820
'—1<x<0 r—1<av:<0
9—z2>22+4+2x+1 2+z-4<0
< 2 2 r)
9-z°<1 ¢ > 8
| 9-22>0 _kx2<9
-2+ V4
5224+ 4z —-8=0; =z12= 5‘/—.
-1+ V17
2+ —4=0; T12= \/——
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6) \ *

1-V17  -1+V17
p) 2
r) @W x
22 2V2

x
—2+ V4 )
5 e
2. logy 80 — loggy 640 = (1 + logyg 4) — (1 + loggy 8) =
= loggyy 4 — loggy 8 = 2logyg 2 — 3loggy 2 =
2 3 2 3

OrTser: [—2\/5; —1) U

- log, 20 B log, 80 - log, 20 24 log, 20 -
_4+2logy20 —3log, 20 4 —log, 20
T logy20(2 +log,20)  log, 20(2 + log, 20)
_ log, 16 — log, 20 <0

log, 20(2 + log,20)
Tak Kak log, 16 < log, 20, log, 20(2 + log, 20) > 0.
Urak, loggy 640 > logyy 80, uTo m TpeboBasIoCh BBISICHUTD.
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3. log logy (\/a_:m + :z:) < logz log1 (\/m - :c) &
7

7

1
& —log, logy (\/:z:E +1+ a:) < logy logy \/—a—:f—+_lT:; &

=vVrl+l+z

1
VzZ+l-z

©2log7log7(\/x2+1+x) >0
logy (Vz2+141z)>1
&
log; (VzZ+1+1z)>0
oVIZtl+z>TeVii+1>T-z6

7T—z20

241> (7-1z)? z<T
7 2<0 Ad z2+1>49-14z+ 22 &

9 T>T7
z°+120

& logy (\/ T2 +1 +a:) >log,; 7&

[ [=<7 32 cr g7
v - I\
~ 1l4x > 48 <« 7
z>1T. x>7

Orser: (3;; oo) .

642 + 642 =12
{64““’ = 4V/2.
Iycts 64* = ¢, t > 0; 64Y = 2, z > 0. Torma cucrema
NPUHAMAET BHL,

t2 422 =12 (t+2)2—2t-2=12
{t-z=4\/§ {t'z=4\/§ <

o [EreP=1248vE  [(t+2)?=[2(1+ VD)’
t-z=4\/§ t-z=4V2
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t+2=2(1+v2)

a)
t-z=4v2.

ITo Teopeme, obpaTHoit Teopeme Buera, t u z sBAAIOTCA KOp-

HIMH ypaBHeHMsi m2 — 2 (1 + \/5) m+4v2 =0, T.e. nubo
t=2, z=2V2, mbo t=2v2, z=2. CrenoBaTensHo,

- ( 1

==

647 = 2 ¢ ¢
64Y = 21/2 Y= 1

[ =1

64% = 2/2 ( 1
T =~

64V = 2 ) ‘11
(=%

6 {t+z=—2(1+\/§)
t-z=42.

t u 2/ ABNAIOTCA KOPHSIMH yPABHEHHUS

k2+2(1+V2)k+4v2=0,

T.e. jqubo t = -2, z= —2v/2, mbo t = —2v/2, z=—2, HO
t,z > 0, IO3TOMY B JaHHOM CJIy4Yae pPemIeHHH HeT.

11 11
Otser: (E,Z), <Z,6)

logs 30 logs150 _ logs30  logs5 +logs 30
logs 5 logs5  1/logs 30 1/logs6

= logZ 30 — (1 + logg 30) logs 6 =
2
= logZ 30 — logs 30 - logg 6 — logs 6 =

= logs 30 (logs 30 — logg 6) — logs 6 =
= logg 30logs 5 — logs 6 =
= logg 30 — logg 6 = logs 5 = 1.
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6. log)_o, (62° — 52+ 1) =log)_3, (422 —4z+1)+2 &
& logy_9:(22 —1)(3z — 1) = log; _5,(2r —1)2+2 &

(10g; _oz (1—2z) +log; o, (1—3z) =2log; _5,(1—2z)+2
1-2z>0;
&1 -3z>0; &
1-2z#1;
(1-3z#1
'l 1-3z) = 2 +1
o81-24(1 = 37) = log; _2,(1 — 3z)
{7
T < g;
(z#0
Mycts log;_o,(1 — 3z) = t, Torma
t=2
t2-t-2=0
<z & 1 &
3 T < g
0
z# z#0
( — (1 — 972
logl_m.(l - 31‘) =-1 1-3z= 1—2
=X 1 X 1 T &
<= <1l
3 <3
(2 #0 \:z:;éO
([z=0
([422 -z =0 g=1
4
62> -5z +1=1 =0
< 9 1 @ﬁ 5
ZL‘<§ T=g5
1
(z#0 T<3
1 (z#0
Ortser: -.

4
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1 1
<
log, (2 —5z)  logg (622 — 6z + 1) <
1 24
logg (622 — 6z + 1)

7. 10g2_5x 3 +

¢ logy_5, 3 +10gy_5,2 <

1
< &
 logy_s; 6 logg (622 — 6z + 1)

1
& < .
logg(2 — 5z) — logg (622 — 6z + 1)
I'chrb logg(2 — 5z) = a, logg (622 —6z +1) = b. Torma

b—a
<0&

b “ab
b>a
a>0 0
b<O a<0
b>a b>0
a<0 b<a
b>0 a>0

& Aad <
bga b>0
a>0 b<a
b>0 a<0
bga b<O
a<0 l
b<O
iogs(26—2_5$)6<01 . [fo<2-52<1

: 10&(6222_638? )<T 25y |0 SeH1>1
ogg (622 —6z+1) < logg(2—5z) 0 < 6z2—6z+1 < 2—-5z
logg(2 — 5z) > 0 2

o \ 6z —6xz+1>1 <
logs (62% — 6 +1) >0 0 < 622—62+1 < 2-5
logs (62%—62+1) < logg(2—52) P ’

0<6z2—-6z+1<1
logg(2 — 5z) < 0 0<2-5z<1
| {logg (622 —6z+1) <0 ) ’
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622 —z—-1<0 3 %

622 —6z+1>0 *

1
£L‘>g
2
<%

?ZZZ?
L\
3+v/9-6 3%V3
6 6
1 3—\/5_6—15+5\/§_5\/§—9<0

5 6 30 30
Tak Kak 25-3 — 81 < 0.

1 1 3-V3
OTBGT. [—5,0) U (g, ——-6—) .

1

6x2—6$+1=0®x1,2=

2 4)3 og12_4(logg(5:t—9)) PN
(22 ~4>0 22-4>0
2:2 -4 7& 1 .’l:2 -4 # 1

3

=
log3(5z — 9) >10 5c—9>1
\ (logd(5z — 9))3 =2 log3(5z — 9) =2

(22— 4>0 z2—-4>0
2_4 1 2
cHx # & =75 &z =3,6.
T>2 z>2

L5z -9=9 z=3,6
Otset: 3,6.
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. Waxmenctep. UppaumoHanbHble YPaBHEHUNA U HEPABEHCTBA.

. Waxmencrep. MHoxecTBa. PyHkumun. NMocnenoBaTenbHOCTH.

. Waxmencrep. Jlorapndpmesi.

. Waxmencrep. TpuroHomeTpua.

. lWaxmencrep. MocTtpoeHune rpadpumkos PyHKLNNA
3/IeMEeHTapHbIMKU MeToAaMM.

. LaxmencTep. YpaBHEeHUNA n HepaBeHCTBa C NapaMeTpamMMm.

. Waxmewncrep. 3apaum c napamerpamu B ElN3.

. lWaxmencrtep. BeepeHne B aHanunsa.

. 3uB. Anre6panyeckuili TPEHUHr

B 3apavyax no Mmart. aHanusay. ISBN 5-88711-209-
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