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Hoceauaemcea namami 3acxyxennvix
yuumeneti Poccuu:

bopuca I'epmanosuua Jusa
Hocuga Arosnesuna Bepebeiiuuxa
Apona Pyeumosuna Maiizeruca
Taucuu Hearnosnvt Kypcut
Bradumupa Jleonudosuna Hnvuna

Ipeancnosue

IlpennaraeMas cepHs KHHUT aJpecOBaHa IIMPOKOMY KPYyTy y9alMXxcs
CpeIHHX HIKOJ, KIACCOB H MIKOJ ¢ YIIyOAeHHBIM H3YYeHHEM MaTeMa-
THKY, aOUTYPHEHTOB, CTYISHTOR NEAarOrHIeCKUX By30B, YUHTENE.

KHUr# MOXHO HCIIONBL30BATh KAK CAMOCTOATEbHEIE YIeBHEIE [10CO-
6Hs1 (cCaMOyYMTENH), KaK 3aJaYHUKH 110 NaHHOH TeMe H Kak COOpHUKH
AWJaKTHYecKHX MaTepuanos. Kaxaaq kuura cHabxena nporpammoit
3/IeKTHBHOTO Kypca.

s y9amyuXcss MOJKHO MPeINoXHTh CASAYIOIYIO CXeMy paboThl: mpo-
YHMTAB BCTYIUICHHE H PACCMOTPEB IPHMEpH pemIeHNS, CAMOCTOSATENb~
HO pemaTth TPeHHUPOBOYHBE paGoTEL, 3aTeM NOCMOTPETh PellleHus |,
OCMBICIIMB HX, TTONPO0OBaTh PelINTE POBEPOTHbIE paGoThI, NPOBEPAS
HX peleHn s MO KHMTe U T.0.

KHHIi NONHOCTLIO MOAXOAAT AAA CAMOCTOSITEIBHOTO OBJIaJeHUA TOH
MM HHOU TeMO# M pacCUMTaHal HA NOCAEAOBATENbHOE O0YYEHHE OT
Ha4aJBHOTO YPOBHS 10 YPOBHA, HEOOX0AMMOro abuTypHEHTAM.

Jlnd yurTenei 5TH KHUTH MpedoCTaBIAI0T WHpoknii BRGoOp mpueMos
H MeToJ0B paboTH:

BTo MOryT OHITH 3aJaHHA YYaIHMCA A1 CAMOCTOATENBHOI paSoTH
¢ MOCAEAYICIIHM KOHTPOJAEM YYHTENA.

BoamoxHO HCMONR30BAHWE KHHMTH KaK 3aJaYHHEA 415 paboTEE B Kiac-
ce ¥ IN% TOMAITHHX 3aJaHHH,

Ilon6op mMarepHana A03BOASAET CYWEeCTBeHHO nudvpepeHIHPOBaTE
ypoBeHb TpeGoBadui K yyamrnmcs MpH MPOBeJSHUH KOHTPOJIBHEX
M 3a4eTHBIX pabor.

YpoBeHb COXHOCTH H 06beM MaTeprana B KHHraX cepHH, 6e3yClIoBHO,
N30BITOYEH, W YIHTENb JOAXEH CaM BEIGHPaTh CNOXHOCTE H 00BeM
MATepHasia B COOTBETCTBHH C BO3MOXHOCTAMM YIallMXCA U 3a1a4aMH,
CTOAIMMM TIEPeN, HHMH,

A, X, IlaxmericTep



IIporpamma 31eKTHBHOTO Kypea 14 ysamuxca 10-11 knacco
(20 ypokos),

NeNe " | Hassanne TeMb
ypokoB | B ckoOKax yKa3aHe HOMepa 3aNaHHH

1-2 Onpenenenue Jorapudma H ero csolCcIBa (ctp. 5-13)
TTpaxtukym 1 (4,7, 11, 13,16, 17)
Tpenuposounas pabora 1 (12, 18, 20)

3-5 OCHOBHEIE TEOPEMB O JOTApHGMAX {crp. 17-38)
IpaxTuxymu 2 (3, 5, 8, 12, 13)

Tpenuposounas pabora 2 (5, 10, 16, 18)

TpeHuposouHan pabora 3 (2,4, 7, 10)

Tpenuposounas padora 4 (4, 7, 10, 11)

6-8 IprMeps pemenyn NOKa3aTeNbHHX YpasueHuil {ctp. 39-57)
IIpakTekyMe 5 (4, 6,9, 10, 14}

TpenuposouHas pabora 5 (5, 8, 11, 14)

IpaxTuryme 6 (3, 5,7,9)

TpenupoBouHsle KapTodkH | (Ha cBolicTBa nOraputmMoB)

(3-1 xapTouka)

9-12 | lorapudmutecKue H IOKA3aATeNbHbIE (cTp. 62—-104)
YPaBHEHAA H HepABERCTHA (CTIoco0r pemeHii)

Ipakturym 7 (3, 5,7, 10)

TpenuposouHas pabora 6 (4, 7, 10, 14, 15)

Ilpaktukym 8 (3,5,8,9)

Tpaktukym 9 (2,5,6,9)

Tpenuposounas pabora 8 (3,9, 10, 12)

13-20 | JorapudMaIecKue H IOKA3ATE/IbLALIE (crp. 132-177)
FpapRennd H HepaBeRcTBa (0000meHne)

Penrenne cHeTeM NOKa3aTeNBHBX H NOTAPADMAIECKHY

FpasHenHi H REPABEHCTE

TpenuposouHas paGora 11 (5, 8, 10, 12, 13)

Tpenuposousas pabora 12 (2, 5, 6, 10)

IMpaktuxym 11 (1, 3, 5, 10, 13, 15)

TpenuposouHas pabora 13 (3,4, 8, 11, 14)

3aveTHBIe KAPTOUKRH 1 (5-4 M 6-9 KAPTOUKH)

3aueTHble KapToukM 2 (2-4,7-1(2, 4, 5)u8-a(2, 4, 5))

TIporpamMma pazpaboTaHa o MaTepHaaM KHMTH B anpo6upoBaHa
HAa NMPaKTHKe 3aCNYXeHHRIM yunTenaeM PO E, B. JlusimueM.



OnpepeneHve
norapuopma
N ero CBOMCTBa

b— g

Hamomuunm, 9T0 B BoIpazKeHHH @
G — OCHOBAHWE CTEIeHH;

b — nokazaTesb CTEIECHHU;

b — crenemn umcna a;

a
€ — 3Ha4YCHHE CTeneHH YHGIa: 4.

Oupeznenenne Jorapudgpma

JlorapucpmoM umena € No ocHoBaHmIo @ (IpH a > 0, a # 1)
HasHBaeTcd MOKA3ATeNb cTenend b, B KOTOPYIC HAIO BOIBECTH
OCHOBAHME @, ITOBHI IOAYIHTHL 9HCIO €, T.e. ecan a’ = ¢, To
MOXKHO 3anHcaTek log, ¢ = b.

Taxum ofpaszom, mMOKA3aTejb CTelEHM — 3TC M ecTh JorapadM
(mpH ONpeneNeHABIX YCAOBHAX).

Ecmz a > 0, o 1 a® > 0, moatomy ¢ > 0. CrenosareisHo,

onp.
mpu yeioemn @ >0, a#1me>0 log,c <= a®=c.
Hpaxmuxyass 1

3amumiTe B BUe JorapadMirdecKoro paseHcrsa {1-5):

OITp.
1. 3* =81 <= logg 81 =4.

1 onp. 1
2, 27%= — < log, — = 5.
0L2 39



6 Onpeaencune aorapudMa @ €r0 CBOHCTEL

1N 1 omp. 1

3. (:l-) 6_4 — log1 64 =3.

np. 1

- V3 125 =5 ‘?=p> 10g1255= 5
4 onp. 3

5- V163=8 <=’-\'10g168=Z'

6. (1-v3)*=4-2V3
Tak Kak 3geck 2 =1—+3, b=2, c=4—2V3, (ab=c),

TO 3AOMCATH B YHCTOM BHJAE JOrapH(pMHYIECKOE PABEHCTBO
HeJIB3H.

a=1-—+3 <0, #o no onpenencamio a > 0.

MoxHo OOCTYIHTE HHAYE.

(1 - \/?_))2 = (\/3— 1)2, TOTIA
(V3-1)°=4-2v3 &5 log g, (4—2V3) =2.

7. (V2-1)’ =2/2 -3,

Bneck ¢ = 24/2 — 3 < 0, mosromy 3amucaTe B BHJAE forapHd-
MHYECKOTO DABEHCTRA HEJAB3A 110 ABYM IPHYIHHAM:

a) ¢ > 0 no onpefenenuio gorapudma;

6) (V2 - 1) =2v2-3 cnpa;Be,qﬂanm PABEHCTBOM He STB-
JfAeTcH, TAK KaK (\/5—1) =2 - 2\/_+1=3 2\/_1.

Borancnure sorapudm (8-13):

8. log, 0,25.
Hycrs log, 0,25 =z —= 22 =025, 2°=22 gz=-2

log, 0,25 =[=2].

1 Cm. xunary laxmeticrep A. X. «Ypasgenmss, 2008 r. C. 5-6.




IIpakTukyMm 1

9.

10,

11.

12,

13.

log 1 3v/3.
3

onp. 1N F 1+l
Hycrs logi 3W3=z (g) =3v3; 3*=3 2
3

z=-15 log1 3v3 =[-15].

3
logw&

1

Ilycts logWS =7 e (i“/ﬁ)x =8 2% =23
z=12; logys8=[12].
logg e V6.
Myers logg g5 V6 =z <= (696)" = ¥6;

I\ F =
1+ 7 1 3

log2 9.

onp.
[Iyete loggG=a < 3*=9; z=2, e logz9=2,
smgunt, logd9 = (logg 9)% = 22 =[4].

1
-5 5= 4B
1

1 omp. o\ Z
1lycTs log(z_ﬁ)zm=x = ((2 - \/E'_)) ) = W

Tax Kax (2—\/5)2=4—4\/5+5=9—4\/§
1

-1
—— = (9 - 4+/5) ,
10 (9-4v8) = (9-4V8) ' &S 2= -1
1
T.e- log(z_‘/g)Z‘g__T\/gz—l,

1 1 \°
3 - - - - ==
TOrNa log(2_\/5-)2 W = (103(2__‘/5)3 9 _4\/3) _'



8 Onpegenenne morapicmMa U ero ceoficTea,

Pemnre ypagmesue, ucnons3ys oupegencane gorapadma (14-17):

14, logyx =3 o 98 = g,

a>0
Taxmxlogac=bgabzc mpu { a#1, o [z =8|
e>0

Oteer: 2 = 8.
onp.
15. log, 4 =2 <= 12 =4.
[wfg_z, HO a =z > (0, 3Ha4uT T = 2.
Otger: z = 2.
1
16. log, 20EE =5 f{’i_‘f} r= (3 2\/_)2

2
HO 3—2ﬁx(ﬁ—l) .

1
x=((\/§—1)2)2
Tax kak v2~1>0, To 2 =2~ 1.
Oteer: 2 = /2 — 1.

17. log gz V2 =5 Pl (\/_)4 =

(m;)iﬁ; f

BozBeaem 00e yacTH ypaBHeHH: B YETBEPTYIO CTemeHb (obe
YACTU HEOTPHIATENBHbL).

x= (\/5)4; r=4,

Oreer: x = 4.



Tpermporoanas pabora 1

Tperuposounas paboma 1

Samumure B BuAe JorapudMuyeckoro pasescrsa (1-8):

ool

1. 5% = 125; 5. V82 =4;
1 2
—4_ . _ -2 _ .
2. 3 =37 6. (1-+v2) =3-2v2;
N2 9 2
3
4. /256 = 4; 8. (V5—1)4 = (6 — 2v5)
Brruuenure morapudm (9-15):
9. logy %; 13. log? 16;
1
10. log % 2/2; 14. log /A (4vV3+7)3;
11. log ¢7327; 15. log 5., (5\/5 - 7) .

12. log7 o7 I
Pemwre ypasnenune (16-20):

1
16. log, 4 = 3

3
17. logz, v8 = X

18. log1 V3x = —3;
3

x
19. log), 6,5 (3—V5)3 = —5;

2
3
20. log, 57 Va? = 3
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Onpegpenense JorapadMs U €ro CBONCTER

Pewernue mperuposouroti pabomus 1

SanumuTe B BUAE J0rapuhMUYECKOTO paBeHeTBa (1-8):

1.

2.

[

1
. V82=4, re. (8%)% =4 4=>10g824—1

onp.
53 =125 <= log; 125 = 3.

1 onp 1
—4 _ _
3 %= 81 <= logz - 3 1 4,

2792 g, 2
"3 —4 0g§_4— .

: 1
. V‘i 256 = 4 ‘?ﬂl=p}’ 10g2564 = Z.

y HO MOXKHO 2allHCATH

3

2
nnade logg4 = 3

C(1-v2)=3-2v2.

Ecin B KauecTBe OCHOBAHHA NIOTOXKATE ¢ = 1 — /2, Tak Kak
1-1/2 < 0, To 3amncaTs MOrapapMIIECKOe PABEHCTEO HEJIb3SI.

TTocne npeobpazoBanusa (1 - @2 = (\/§— 1)2 paBeH-

CTBO (\/5— 1) = 3 — 2v/2 MoxHO 3ammcaTs B BHAE
log,5_, (3—-2v2) =2.

. (V3-v2)*=2v6-5.

B nan#oMm npuMepe, e B Ka9eCTBe THCIA ¢ OWIOKHTE C =
= 24/6 — 5, TO HCTHHHOTO JIOTAPH(PMHIYECKOT0 PABEHCTRS, 3a-
THCATE HEJNB34.

c=2v6—-5<0. Ho mo onpegencumo ¢ > 0!

Mznavansio Gb110 aHO 10XKHOE PaBEHCTBO, B 00macTH Ieli-
CTRUTEJHLHBIX YHCE] HeT YHCIa, KB&APAT KOTOporo OBLI G
OTPHIOATEIBHEIM YHCIIOM.



Pemerne TpernpoBovHOl pabors 1 11

3 3
8. (VB-1)2 = (6-2V5)8.
H= JAAaHHOI'O PABCHCTEA MOXKHO IIOJY4YHTE HECKOJIBKO nompnd)—
MHYECKHX PaBeHCTE.

3
2 3
log\/g_l (6—2\/5)8 = Z;

3
1 6—2V5)8 =1;
Og(ﬁ_l)g ( \/5)8 ;
3 3
logg o5 (VB —1)}4 = 3

3
log(s—m/ﬁ)% (VE-1)¢=1.

Beruncnnre norapudm (9-15):

1
9. 10g3 6 .

1 .
Ityern 10g3§=:1: = 3“’=%;

1
3 =3% z=-2; logg 9 =[=2].

T
10. log, 24/2. Yatr=a™
2

Ilycre log, 22 = z.

2
1

Torpa (%) =2/2; 27=2V2;, 27*=21 -2E ;

—

- 14= 3 3 3
11. log 45 27.
1
. - 1
Hycrs log 4727 = bl ({‘/ﬁ)w=27; 34 =33 Zw=3,

z=12; loggs27=[12].



12 Onpeaenenne JorapudMa 1 ero cBoHCTBa
12. log_, 7.
i onp. ]
Hyc"rb log,h/_\/'? <= (TV7) =VT; (7 75) =73,
6 1
5% g3, 8,1 __35 Fo| 2
7 73, 5253 =g 10g7ff 18
13. logj 16.
log16 == g 4% =16, 4*=4% =2
logﬁ 16 = 22 = 4; logg 16 =[4].
1
14. logm (4\/§+7)3 . 1
IyeTe log Jav (4\/§+ 7) 3 = z. CrnezoBaTesbHO, IO OTIpe-
JEICHHIO . )
(VVB+2) =(4/3+7)% , re. (VB+2)2=(4/3+7)°.
Jlia pemmeHnsa JAHHOTO ypa.BHeHnﬂ HeoBXOAMMO DABEHCTRO OC-
HOBaHHI. TaK KaK (\/_—I-Z) —3—|-2 ER 2+22—7+4s/_
2
(f+z) =((v3+2)° ) ; (f+2) =(V3+2)°%;
x 2 4 g 4
37F Ty leyggg VSHT) —-
15.

logﬁ_'_1 (5\/§ —_ 7) .

Hycrs logﬂ_'_1 (5v2-17) == = (V2+ 1)”:5\/5—7.
Tax kax (vV2—-1} (vV2+1)=2-1=1, 10

Vatl= ﬁl_ = (v2-1)"", momma (V1) " =5v3-T,

Janee yareM, 4T0

(V2-1)°=(v3)’-3(v2)® 1+3-v/2-1-1=5y2-7,
TOTAS (\/§—1)_x= (\/§—1)3; r=—3;

log\/E_'_l (5v2~17) =[=3].




Pememne TpeEApoBOTHOH pabore 1

13

Peutnre ypasnenue {16-20):

16.

17.

18,

19,

20.

1

1 .2
log, 4= 3 g 23 =4. Bossenem ofe sacTu ypasHeHus

1+ 3
B TPETBIO CTeneHb! (a:g) =43 z=¢64

Oteer: z = 64.
3

logs, V8 = = = (32)2 = /8. Bosmezem obe 4acTH ypas-
3

HEH#S B c'renem,, 0BpATHYIO NOKA3ATEIIO CTEMEHT —:

2
3 § 2 3 g
((3:1:)2) = (\/5)3 i 3z = (25) : 3z =2

Oreer: = =

@)

log; v3z=-3 =
3

)_3=\/ﬁ;

P
QI =

1

Oteer: x = 243.

z oM. _1
logys_g.5 (3 - vE)3 =—% i (14— 6v5) 2=(3 -

Tak Kax (3—-\/5)2=9*~6\/5+5=14-6\/5, TO

(6-V8) 2 =8 6-vB) " =(3-v8)’ ; 2=

OTger: £ = —3.

3 2 onp. g a
log@\/a:_=§<=>( 5z)3 = Va?;
2

1 : 1 N
sHauuT BT = 12 |::B:0, Ho x> 0.
x=25

QOTger: £ = 5.

2
3

1y 2
3% =(3x)2; (33)2 = ((3w)2) : 38 =3x; =235 =243

V5)3 .

3.
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Onpegenenne gorapudMa H €ro CEOHCTEA

Vnpascnenus

Bapunanr 1

a) 3anmunTe B BRJE JorapudMHUIeCKOrc paBeHCTBA.
6) Berancnure norapud.
B) Pemmure smorapudgpmuyeckoe ypapaeHue.

a) 6) B)
5 1
1 2 =32 10g2 4 10g36 xr = —§
3 1
8 log. 53 logy a5 (32) 3
3| 5%°=1 logs 27 log, z = -2
4
4| (VB =5v8 | logsgl logy 45,76 = =
5 (\/5)4 =9 logﬁ \/-7‘ 10g0,2]6 0,6 =X
6| V64=14 logg v/6 log, 0,04 = 2
71 V8=2V2 logy 125 logy, 1024 = 5
5
8 | (5v2) =50 | log,2vZ | log 55 12,96 = —4
9 8"§ = 0,25 logg logss W9 —4v2 = 2
=5 89943 &= ~3
10 | V48=2Y3 log 1 8 logg =3z =3
12




YrpaskHeHus

15

Bapnanr 2

) Sanumure B BAfje JOrapuMIIeCKOr0 paBeHCTBa.

6) Brramcnzre norapudwm.

B) Pemunre norapudgmMuueckoe ypasHeHne.

a) 6) B)
1
1| 3°=243 log 27 logss = 2
3 1
2| ®=2 logy 3 logye(22) = —3
0 1
3|6 =1 logg 81 logy x = —=
s 2
4 (\/5)3 =33 log 1 logy o484 =x
5 (2\/5)2 =8 logm V10 10g0'343 07T==z
6| ¥81=3y3 logy V7 log, 0,16 = 2
7| J216=6 logs 3v/3 logg, 625 = 3
2
8| (43) 3=7 log% 64 log /377,29 = —4
9 27‘§ _1 log = lo \"/6—4\/2_‘——§
~3 8 4 Sz =73
10 | V243 =33 log_ 1 27 | logg—8z =6
9+/3




16 Onpegpenenue norapadhMa H ero CBOHCTBA
OTeeThI
BapnanT 1 Bapuant 2
a) ) B) a) 6) B)
1
3 5 3 1
3 logg1 =0 3 16 loggl=0 2 3
4 |log g5v5=3| 0 2 |log33vV3=3] 0 2
1 1
5| log 59=4 1 3 logy 58 =2 1 3
1 1 111
6| logggd=3 | 5 | 02 |logg 33 = 3l 3 | 04
1 1 3
7 10g8 2\/§ = § -3 2 ].0g216 6 = g E 5
3 H 5
8 | logs, 550 =2 3 36 log,,5192=3} -3 %
2| 5 1 2| 2 V2
9 logs 0,25 = —g —§ 2\/5—1 10g27 5 = —§ —§ 1+T
1 6 1] 6
4 — _ = 4 = =
10 10g48 2\/§ = 1 5 3 10g243 3\/§ 1 5 2




(QcHOBHEIE TEOPEME! O JoTaprdMax 17

Ocrosrvie meopemws 0 Aozapudmazx

Teopema 1. e1>0
ca >0

log, {¢) - ca) = log, c1 +log, o ] npu
a >0
a#l

,Z[oxaaa'renbc'rao:

Myers logeer =ty; a = ¢

onp.
log. ¢z = g a% = ¢ = ¢ e =a a2 = gt —
aC2 =t2; a2 = ¢

onp.
<> log, {1 - cz) = t1 + b2 = log, ¢1 + log, ¢z,
YTO H 'I‘peGOBaJIOCb IOKA3aTh.

Teopema 2. e >0
log, a_ log, ¢y —log, c2 | npm c2 >0
C2 a>0
a# 1.
JoxkazaTenbCcTBO:
Tycrs log, 1 =143 azl =e| 4 _ _‘f_ —gh—tr &2
log,ca=1ts; a2 =c3|  ¢p at2
22—85 log,, z—; =11 — t2 = log, c1 — log, c3.
a>0
Teopema 3. | log,: "™ = % log, b mpr <a#1
b>0.

JoKazaTeabcTBO:
omp.
ITycte log, b=t <> a* =b.
BoseeneM obe 9acTH B cTeneHb m: a™ = ™

m
Ho @™ = (a*} ¥ o & log,« b™ = %t,
Toraa log,x b = m log, b.

k



18 Oupenenenne aorapagMa H €ro CBORCTEA

IHpaxmuxym 2 (ucnoav3oeante 0CHOBHBTL Meopem
0 aozapugdmax)

Beraucnure (1-6):

1 4 7 32
1. 10g2 35 + 10g2 4? = 10g2 (E . 7) = 10g2 16 = El
2. logy 27 — 2log, 3 + log, 3= log, 27 — logg 3° + log, 3=

27 - 2
= log, 323 = logy 2 =[1]. [log, b* = nlog, b (b > 0} ]

1
3. log: 2+ §logl 8 —log; 4v18 =
3 3 3

1 i
=log1 2+1log1 82 —log (22-22 °3) =
3 3

B

27 .2
— =log
-3

= log :
1
3 2 . 2

G| = el

-1

k=
A

3
4. log, 8 =logye 23 = 5 log,2 = .

5. log%\/g+logm 9.

n

Tak kak T/ah =am, |log,s b“z%logab(a #1,a>0, b > 0)

1 2
10 log 35 V5 + log /57 V9 = - logg 5 + -3 logy 3 =
3 2
_3,4_ % _[17
279 18 |18
1
6. logg (10g4 \S/Z) = lOgg (g 10g4 4) = 10g32 (3_1) =
1 1
:—510g33= —§ .
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Pemure ypapuennus (7-14):
7. logs 6 = logs = + logg (z + 1);
logg 6 = logs (x(m + 1)); (z >0)

logs 6 = logg(x% +); 6=2°+1;

z=—-3¢ (0;00)

2 R =)
>“+r-6=0 [wQ

Oreer: z = 2.

8. logg x = logg 8 — 2logz 2 + logs ;;

b>0
log, " =nlog,b npm a>0
a#1

3 8
logy * = logs 8 — logg 22 + logs 5; logy z = logg (2—2 . 5) :
logs x = logy 3, 3nauur = = 3.
Orger: 1 = 3.

1
9. logy 3 + glogl 27 —log1 318 = log, =;
2 2 2

1
logy = log1 3+ logy 273 —logy (3-3v2};
2 3 2

log, z = lo ﬂ log,z =log1 —
24 3%3.3\/51 L4 %\/—

1y2 1 1

log, z = log (“) ; logyz = <logy =

3 \2 2773 X
1

1
log4:t:=§; r=42; =2

OTtser: = = 2.
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CTBa

10, 10g25 = lOgg 27.

3

5&

+1

H

Tak kax logg 27 = logy: 33:210&-;3:%, TO logay & =
3 3
3HauUnT T = 252 ; w=(52)2; z =5%,
Oteer: ¢ = 125.
11. log 5 V5 + log, /5 /4 + lograg V/3 = log s 2;
1 i
L 3
— 2 — .
log gz v/5 = log ok 2—%'10355—5,
2 2 4
logv/—\/_ log 323 %log22—§;
2
L 1
lograg ¥/3 = logas 33 =ilog33——
6 18
3 4 1 3-9+4-2
Torna log\/.;w—§+§+—1-§, logﬁo:—w—l-—s——w——

36 2
loqua:=E; log sz =2; :z:=(\/7); r="T.

Otger: =1,

12. log, /5 (logsg V49) = log, 25.

1
= 1 1
Tax xak ]0g49 V3 49 = 10g49 493 = g 10g49 44 = 5

1
log 5 3= log,. 25; loga% 31 =log, 25;

T
2
- x>0
log, 25 = —2, sHauur 2 = 25; (a:aél);
:1:—1
1 "5
2 _ —. —
T =55’ x=wl x >0, sHaumT T =
5

y TO

log3 3=log, 25;
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13,

14.

logyz = 3+ logy 5

logy z = logy 2% 4 logy 5

3.

2%.5
log, z = logs -—1—6—; logs z = logy 4;

Otger: ¢ = 4.

— log, 10;

— log, 10;

= log, a™
a>0
a#1l

T =4,

Haitamre I, npanorapuq:muponan obe 4acTm ypaBHEHHZ IIO
a3h

OCHOB&HHWIO 2: & =

va3b

log, x = log,

Jab?

Jat?

&a3
Tak kax logs \3/%; = log, V'a3b — log, Vab? =

= l10g2 (a®b) — l10g2 (ab?) =

T3
_1

c.op:a

log2 a+ - log2 b—

(log2 a® +logy b)

3

_._3___11 +1
BAVEEEY R W

y‘IHTHB&H YCIOBHA, IIOIyIAM

5

loggz=—+3——'2

12

Orper: ¢ = %Vﬁ.

3

logza ~3

3

logez =

~(3logya+logy b) — = (10g2 a+2logy b) =

10g2 b=

12’

(logs @ + logy b?) =

= 32

, Toe logoa =3 u log, b= 2.

2 5 5
——) IOng—-— logza 1210g2b
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Tpernuposounan paboma 2

Brrumcsare (1-8):

1. logy3 v/169; 5. log, v2 — log, (log, 256) ;

2. logy +/243; 6. 1og§25 V5;

3. logg(log2 8); 7. log 1 25¢/5;

4. log g5 V9; 8. log;/;§ o/32.
Pemnre ypasnenus (9-11), nenonnaya onpegesnenue morapudmas

9. log, 25 = %; 10. log,, V4 = g; 11. log, 2v2 = —Z.
Pemmre ypasaenus (12-16), uenons3yd cBOWCTBa JIOrapaghMOB:
12, lgz=2+1g3 - 1g5; 13. 1gx=-;~lg54+1g5~%lg16;

14. gz = §1g24— 2+1~;;1g3;

1
15. logy z = 7 logy 18 + logy V2 — 2log, 5;

16. logg z = logs V2 — v/3 + logs v/ 7 + 4V3.

17. Haitaute z, nposorapudmMupoBas obe 9acTi YPABHEHHS MO
ocHoBanu©o 10:
Vab?
w=ﬁ, rme lga=2, lgb=3
18. PemnTe ypaBEHeHHe, HCIONB3Y#A PA3IOXKEHNe Ha MHOMKHTEIH:
lg?5—1g23=(1— lgx)lg-g.
TIpnmeuanus.

a) Ecnn ocHosanue norapuduma papao 10, TO ero MoXHO He yKa-
3bIBATH. JaIMChIBAIOT Tak: log;oc =l1ge.

6) Ecnu ocHosanne Jiorapudma pasto e {e & 2,7), To 3amucsl-
Bator Tax: log,c = Ine.
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Pewenue mpenuposounoti pabomuvi 2

.longg:m@(@x:%; 34 =33; z=|2

. log;3 V169.
OHp.
Hyers logys V160 = z <= 13 = ¥/169;
2
z 2
13*F =135; =z= 5|
- logy ¥/243.
3
4 omp. 1\® 4
log; V243 =z <= 3) = v 243;
3
5
§7F =34 =z=|[-125]
. logs (log, 8).

onp.
Mycte log,8 = < 2 =8, 2°=23; g =3,
torma logs (logy 8) =logy 3 = .

1 2

onp. x

W2

log, V2 — log, (logyg 256) . .
Myers log, V2 == b V2, 2% =22, =

rh-_l -

onp.
IIycts log;q256 =t <= 16° = 256; 16 =16%; t=2.

onp. 9 1
[Iycte log 2=p < #=2; 2% =2; 2p=1,; pP=3-

1 1 1
Umax, log, v2 — log, (log;¢ 256) = 15 =—7==025]
+ loglys V5.

1
. = 1
Tonosxmm logps V6 =z = 1257 = ¥/5; 5% =54; 3z = vt

1 2 1\ [1
r= ﬁ TOI‘I[& ]0g%25 % S (10g125 ‘(1/5) = (ﬁ) = —.
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7. log 1 2595.
V5
a onp. 1 ® 3 —lw 2"!‘l
Hycrs log 3 25¢6=c &= |—=] =25¥5; &5 2 =5 3;
7 V5
lm— 7 oo 14 . 42
27 3 3" 7| 73
8. log, 35 v/32.
Ttonoxum log4% V¥ ==z = (4\3/§)w = /32,
1\ ® 5
24> 27 5 5
2 3 =23; — _ == =|—=|.
( ) 3' T3 7|7
1 1
9. log, 26 =2; 2=125 == 252
Otper: x = 625,
2 2
10. log,, V4= 3 (22)3 = /4. BoapesmeM ofie uacTH ypaBHeHus
B CTeleHb, 00PATHYIO TIOKa3aTeNo cTelesn 2/3;
3
2\2
Orger: z = 1.
3 _3
11. log$2{*/§ = —Z; z 4 =2¥2. BossemeM obe gacTH ypaBHe-
HUSA B CTENEHb, 0DPATHYIO MOKA3ATEM0 cTeneEn —3/4:
4 4
3\ "3 1\ "3 8( 4
(;’B_Z) 3 = (21+;) 3; T = 24( 3)_
OrBer: £ =2 3.
5 3 3
12. lgz=2+lg3—-1g5; Ilgr=Igl0 +lgg; lgz=1g( 10%- )

OTeer: z = 60.
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1 1 1 1
13. lge=-1gh4+1g5— -1gl6; lgx=I1gh43 +1g5—Igl163;

3 3=
543 - 5 273-23 -5 3
lgz =g ; Tm———g——; &= -5
163 83 .23 2
OTteer: x =17,5.
9 1 2 4
14. lgz = §1g24—2+1§1g3; lgz =1g243 —1g10% +1g33;
e 245 . 33 83 .35 .33 92. 32
Br=%"0z ° *T 7102 ' T 100
OrgeT: x=%.

1
15. logz = = 3 log; 18 + logg v/2 — 2logg 5.
logs & = logg v/18 + logg v/2 — logg 5%
\/_ V2 6 6

logg 2 = logg ———; logzz = logy 25 T =

Orger: x = 0,24.

16. logs = = logs /2 — v/3 + loge v/7 + 4v/3;

10g5x=10g5(\3/2—\/§—f/7+4\/§).
Tak xak \/2 \/_\/7+4\/_ \/(2- \/7+4
= {/(1-4/3) (T+4/3) = VBB =1,

1o logs x = logs 1.

QOrger: z =1.
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3

17. Haitti w=—ab2§, e lga =2, 1gb=3.

vba3

IIponorapudMupyeM o ocHopanmio 10:

vab?
lgz=1g ﬁ;

lgz = lg Vab® — 1gvba?;, lgz = %lgab2 ~ %lgbae’;
lgx = % (lga +1gb?) — %(lgb+lga3);

lg;t::%(1ga+21gb)—%(lgb+3lga).
Tak kak lga =2, lgh=3, nomyuaem

1g:r=-%(2+2-3)—%(3+3-2);

1 _ 8 g 1 _16-27 11
_n
Oreer: =10 6.

N 1 wﬁ"'"g-
2 2 5
18, lIg“5—1g 3=(1—lgx)lg§;
5
(lg5+1g3)(1g5—1g3) = (1-lgz)lg3;
3
1g(5-3)-1g§—(1—1g:c)lgg=0; lgg(1g15—1+1g9:)=0;
lgx=1-1glh; lgz=1g10—-lglh; 1gw=1g%.

OTeer: = = 3
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Tperuposouran paboma 3

Burauncimre (1-10):

1.

2.

3.

10,

2
log, 91 — log, 13 + logy 7

+/logs 81;

1
log. ;5 (logl §) ;
3

. log1227;

3

1 1
. log 5 23 + log%4§ — log; ¥/256;

4
. logz4 — 4logy 2 + logg §;

10g4 8 .
logg 16’
log, 714 — 3 log 756
log, 5 30 — 3 log, /5 150’

210g\/§6—%10g\/§400+310g\/§\3/4_5

410g£3—§10g\/¥27—210g\/%6 ’

log3 20 + log, 20 - logy 5 — 2log2 5
log; 20 4 2log, 5 )
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Peweriue mpenuposounoil pabomust 3

912 1

2
1. log, 91 — logy 13 + log, 7= log, —+ 13 = log, 2 = log, 42 =

1 1
= 510g44=

2. y/logs 81 = /logy 3% = \/4logz 3 = VA =2].

1 1\2
3. log (logl §) =log 5 (logl (g) ) =
3 3

1
=log 5 (210g1 5) =log 52 =1log 5 \/§2 = .
3

2
4. 10g1227 = (10g133) =

3 3

1\ 2\* ( 1)2 R
=|lo - =1 -3log; = | ={(=3)=]9]|.
(gg (3) ) a15) ==

1 1
5. log 523 +log 3343 —logs /256 =
1 2 8
=10g 1 23 +log 1 23 —logy 23 =

8
logs2+ 5 3 logg 2 — §10g32—
3
2 8
§+2—§) 10g32=0-10g32=@.

It
—— Mll—l|{‘.|‘.‘l|—-

4 4 4-3
6. logy4 —4log32+log3 — =logz 4 —logs 2* +logg 9= logg _512 =

1
= logs 3g =logs 372 = —2logy 3 = El

log,8 logp2® 3log, 2 _3
2

3 9
. - - LA N FR T
logg 16 10g23 24 % 10g2 2 4 8 : 5
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(141473474

(30-3075-573)

)
)

log, 714—3 1 log 756  log » ‘gﬂ" log
log\/—30 -log \/—150 log s 1501 7 log

log. /7 (145 -4—%) log /7 (z
- log 5 (30% -5_%) - log s (5
logn7h log (VP §,Lglog77

4
= 1 = q
log, /567 logG% 62 %—glogsﬁ 3

S

s §

Liles

uln
t\)

-7

(=1
Ul
Nll-

-6

(%1

4
5 .
210g [ log \/_ 400 + 3log \/—\3/4_5

410g\/—3— log\/—27 Zlog\/—
log‘/—ﬁ —log\/— 400% +log\/— (\/_
log\/—34—log\/—273 —log\/—fi?
log[ (6 45) log\/g (9-9)
log\/ (34 6-2.27" 3) *log‘/g (34-3‘2 -2"2-(33)_%)
log \/’ log 1 3t :4_%- logg 3
~ log Ji (39.2-2) log 1 2 -2 f%log22

log2 20 + log, 20 - logy 5 — 2logs 5
log, 20 + 21og, 5

(10g2 20 — log? 5) + (log2 20 - log, 5 — log3 5)
- logs 20 + 2log, 5 h
_ (logg 20—1log, 5) (logg 20+logy 5) +logg 5 (log; 20—logy 5)
N log, 20 + 2log, 5 L
_ (loga 20 — logy 5) (logs 20 4 2logy 5)
- logy 20 + 2log, 5 -

20
=10g220—10g25=10g23 =10g24=210g22:@.

10.
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Teopemnt 0 aozapupmax.
Ocrosnoe aozapumuvecroe moacdecmeo

PaccMoTpnM elle HeKOTOPEIE TEOPEMH O JIOTAPAMMax 1 OCHOBHOE
JorapudMEIECKOe TOXKAECTEO.

OcHoBHOE J'IOI'a.pHCbMH‘IeCKOB TOKISCTBO

>0
ITo onpegenennio a® =c < log,c=b npu ¢ a#1 .
c > 0.
a>0
OTciona ciieyeT, 9T0 110 OLPEREICHHI) npu Sa#1l.
c>0

DTO TOXAECTBO HA3LIBAIOT OCHOBHBIM JiorapudpMuecknMm
TOJKIECTBOM,

ITpaxmuxym 3

Berunciure:
1. glogad+l —ologad .9 _ 3.9 —§.

2. 32logo2+1 — 3200ge2 . 31 — (32)°80%. 3 _ glEs2.3=2.3-86.

3. glog35 = 32logz 5 — (3log3 5)2 =52 = 925,

1 1
4. 4%8% 3 _ glorad 43 = (22)823 9 = (gore3)? 0232918,

log b™* =log, b
>0
a#l
b>0

3
5. 81054 3—log;5 720 — 81054 8—log, 27 810& 27 =
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6. 1250825 2—logezs 64+1 . 1onlogs; 2-logys 8, 1251 125"3254 125 =

1 i 1 1\3
12531252 5%°% 3 105 — (51%2) 125= (—) 125=

2
12
15 15,625.

8
2log , 3
7. 25log‘/§3—logm5 93 =5 55% . 5—2‘10g53(36) —

2 —-2-6
T logs3 573 logg

=53 3 — (5log5 3)4 . (5log5 3) —4 — 34 . 3—4 =1

i
logy 2—logg 4
8. glog\/g 2-logy, 64 _ 91- % 8 = g2logz 2-logz4 — g0 — 1,

9. /45Mes5—log ;125 _ \/ 3 o8 5_-1-10325 — /42108, 5610855
1
L 1
= (4410825} = 410825 = (2~ To&25)? = 5-2 = — = 0,04.
(4 ) ( ) 5 25 U’

4 6

10, /9Floear 2-log 58 = |/ 93 S (9—410g32)31 =
= (n?) 7 = (3?) " =272 = 0,25,

11. 128'082(2—V3)+ogs(7+4V3)
T+4V3=4+22V3+3= (2+VB),

Torza. logy (7 +4v3) = log; (2+ v3).
Orciona 1281982(2-v3)+oga(2+v3) _

= 128%e2((2-V3)(2+V3)) _ 1glo8:(4-9) = 128'0821 = 1280 = 1.
12. (V2 — 1)zt
Varem, uto 34+ 2v2=2422+1= (\/§+1)2;

1
(\/é-'l)(\/i+1)=1; ﬁ—lzm-

Torna (\/Q - 1)'°ga+2v’i4 - (\/Q _ 1)103\/5...1 2 _

!
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Teopema 4. (0> 0

Ilepexon or opHOro oCHOBA- a#1

s JIoTap upma x apyro- log, ¢ = log, c npu < b>0

MY OCHOBAHHIO OCYUIECTBIIAET- @ logy a

¢ CIIeIYICLIHM 06pa3oM: b#1
Lc>0.

Hokazarenscrso:
a8 ¢ = ¢. TIposmorapadMUPyeM 3TO PaBEHCTBO [0 OCHOBAHHIO b:
log;, a'%8z¢ = log, ¢ = log, ¢ - log, a = log; ¢ =

(@ >0
log; ¢ a1
= log, ¢ = <b>0
logy a
b#1
e > 0.
a>0
1 a1l
Caencrene 1. Ecimm b=c¢, To| log, b= @ npu b 0
b#1.
Caeancreue 2. ITo cnenersuo 1 nmeem
(0 >0
a#l
log, b log,c=log,c| mpu {b>0
b#1
e >0
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Hpaxmurym 4 (ucnoavaosaHue meopem npu pewtenuss
ypaererud)

1. Pemmure ypabrenue log, 5 + logyx = 1,5.

TMpusemeM morapudhMbl K OHOMY OCHOBAHHIO {TeopeMa 4):
logox  logoz  logyz
logy V2  logy 27 3 logs2

log 52 = = 2log, x.

i 1
Urak, 2logox +logox =1,5; logox = 3 x =22,

Orper: x = /2.
2. Penmre ypasnenue log; z = 2log; 3 4+ 4logyy 2.

1
Benencrene Teopemst 3 (log.x b= P log, b npu >0, a#1,

1
b>0) umeeM logy2 =logy: 2 = 3 logy 2, mosToMy

logy x = 2log; 3+ 4 - % logy2; logrz = 2logy3+ 2log,2;

logyz = 2(log; 3 +1og; 2); log; z = 2logy 6;
log,; z = logy 36.

OTeer: = = 36.

11
3. Pemmre ypasuenue log, z+log gz +1ogey & = 1 WP @ > 0.

11 11
logyz+log g +loggs & = 12 log, x+logse x +logys x = TL
Bereacreae Teopemsr 3 umeem
logy 2 + 3 logg  + < log, = = 1
0B4Z + 5084 T+ 3 1084 T = 153

1+1-|-1 1 :::—E-

g T3] BT T g
11 11 1 1
Elog4m=1_2; log4w=§; xr =42,

Otper: = 2.

2 3ak 1157
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4. Pemmnre ypaprerne logy; 22 + log gz =3.

1
logas 22 + log gz =23 logg|z|+ 1 logg x = 3.

légak b* = log, [b| mpu @ >0, a 7521, b > 0.
Hna log 7z no onpezenenmo x > 0, otkyna |z| = z.
logs |z| +2logsx = 3; logsx +2logsz = 3;
logsz=1; x=5.
Oteer: =05,

5. Penmte ypasuenne logs x - logy r = 4logg 7.
IMpuseaem oTapudMbI K OZHOMY OCHOBAHUIO:

logg «
logs 7

logs = - =4logs T;

logg z = 2logs 7
logs z = —2logg 7

logs = = logg 72 o |®= 72

logs, « = logg 772 x=T7"2"

logiz = 4logi7 & [

1
QOTper: {49,4—9} .

2 logz 5-logg 422
6. Pemure ypaBHeHne plogzs (o —~20+1) _  /3108a Flogs 427,

IIpumernM dopmyay |log, b - logy ¢ = log, ¢|, Torza
glogs lz—1] — \/51033 4:32. |.’L‘ _ 1| = \/3103\/3 |2$|;

DY): z#£ 1, 2#£0;

{D(VY) — obnactb onpee/ieHHA YPABHEHH );

lz — 1} = 2|z|. Tax xak |a} = [b] & a® =b?, o
(z-12=22)% (2z-z+1)2z4+2-1)=0;

r=-—-1
_ 1 e D).
T=3

1
c d—1;2 b,
Oreer { ; 3}
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Tpenuposounasn paboma 4

BeramciuTe (1-8):
3
1. 2103 %2;

bo

. log1 (log, 3 - logz 16) ;
1

2]

. 32log4 3-0,5log; 3;

[

1
. (log, 64) - log, —;
(logs 64) 082 o

3log3 45 — 2logz 45 - logz 5 — log3 5
3logg 45 + logy 5 !

. 4loga 3, 3log§2 —g.9log;2 +2Iog49;

1
logs 4 1 >
2+ —=2i= 1+log, 25\ 2
. (3 logy3 —9g.4logs3 44 ) ;

=]

-3

8. (log, 7 + logy 16 + 4) (logy 7T — 21ogys 7) log; 2 — log, 7.

Pemmre ypasuenus (9-11):
9. logg z - logg z = 9logg 8;

10. logs z +log gz +logy = = 6;

5
logy 7 - logz{x?+2z+1)
11. 4816 (422 -122+49) _ (ﬁ) 3
. 3 .
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Pewterue mpernuposounoli pabomu 4

3
1. 287 — g3log; V6 — logy b= ——
3\ 3 3 log, a
— (zlos= ~/€) = (¥8)° =[8].
2. log; (logy 3 - logz 16) = log, b - log, ¢ = log,, b'o%s ¢

4
= log, (10g2 3logs 16) = log; logy 16 = log log; 2 =
4 4

4
= log; 4logy 2 =log; 4 =.
4 4

IIpome BocnoNb30BaTHCA COOTHOmEHHEM log, b-log, c=log, c.
3. 32log4 3-05loga3 _ 2510g22 3. 25(—0,5) logz3

5 5 5 5
Zlogy3 _—=log,3 — logs 3——log, 3
=97 827 o7 %827 _ 55 08295082 _ o0 _—,

1 1 _
4. log; 64 - log, 27 = log, thlog2 27 = logg 2810823 P =

_a\6
= logy (21°g23 3) = logg 3718 =|-18].

3logs 45 — 2log 45 - logs 5 — loga 5
3log; 45 + logy 5 -
_ (log? 45 — log3 5) + 21ogd 45 — 2logs 45 - logy 5
- 3logz 45 + logy 5 =
(logs 45+1ogs 5) (logg 45—1log, 5)+2 logy 45 (logg 45—1log, 5)
= 3log; 45 + logy 5 -
(logz 45 —logs 5) (logs 45 + logg 5 + 2logs 45)
B 3logg 45 + logs 5 =
_ (logz 45 — log 5) (31logg 45 + logy 5)
B 3log; 45 + logy 5 -

45
= logg 45 — logy 5 = logy T logy 9= E’
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6. dloga3. 3loe32 _g.glogs2 | glogs9 — log,2 ¥ = log), |b] mpu
a#0, b#£0, a# £l

== 92logz 3 . (3logs 2)’°g32 Q. 0logs2 | glog3 —

=32 2lom? _ 9. 2le? 4 3 =[3]
1
2+!9.§8_é 1 9
7.13 108a3 _0.4logs3  41H08,25 |

= (32 . glogz 4loggd _ g . glogs4 | 4. glogs 25)% =
= (324t — 9. glogsd 1 4. 25)% _
= 100% =|10].
8. (logy 7+ logy; 16 + 4) (logy 7 — 2logys 7) log; 2 —logs 7 =

2
= (10g2 7 + 410g7 24+ 4) (10g2 7 - m) ].Og-r 2 - 10g2 7=

4 2
= (1032 7+ 10g2 7 +4) (10g2 7— m) 10g7 2 —log2 7=

_ (logg 7+4log, 7+4) log, 7 (1+logy4)—-2
log, 7 1+logy 22

logy 2—log, 7=

_ (logg 7+ 2)? logy 7 +1logy 7-logz 4 — 2

log, 7 1+ 10;2 %

dogz2—logy 7=

_ (logy7+2)* logy7+logp4 —2

logy 7 logp 742
g2 10g2 7

= (logz 7+ 2) - (logz 7) - (log7 2) — log, 7 =

-logy2 —logy 7 =

=10g27+2—10g27=@. | log, b-logyc=1log, c
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9. logg z - logg = = 9logg 8;

10.

11.

logg x
logz 5= 9logs8; loggx-loggx =9 - logi 8;

logg « -

logg x = 3logg 8

logé z = (3logs 8)2 o [logﬁx = —3log, 8

logg = = logg 8° =28 =512
) _ gl cae]| 1
ogg = logg 8 r=28 T= s

1
OTgerT: {5@, 512} .

logsz +log gz +log1 =6
5

logs x + logs% z + logs-1 £ = 6;
1
logs ¢ + 1 logg x — logs & = 6;
2
logg x + 2logg x — logg x = 6;
2logsz=6; logsx=3; x=35% =125
Oteer: 2 = 125.

4log16 (4$2—12w+9) — (ﬁ

) log 1 7 - logy (32 +2x4 1)
3

3
. 1 logy (s+1)* log, b logyc = log, ¢
Alogi6(22-8)° — (J;) ; a>0;62>0,¢>0
a#l; bs#1
_ x -1
|22 — 3| = |z + 1 (m#l,s)
(2z-32=(z+1)% (2z-34+2+1)(2z-3-z-1)=0;
2
Br-2(x-4)=0; [T 3eD).
z=4

Oreer: {g, 4} .
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ITpumepvs peuleHust NOKAIAIMEALHBLL YPAGHEHUTE

1
r —
1. 25% = 55

a) 5% = 573, Tak Kax cTemenu paBHBI, OCHOBAHHS CTeIle-
Hell DABHBI, TO M TOKA3ATENH CTeleHell DABHEI, 3HAMHT
26=-3, r=-15.

6) MoxHO peluTs JAHHOK YDPABHEHHE HECKOJBKO MHATE.
TIponorapudmupyem obe H9acTH ypaBHEHHA II0 OCHOBa-
HHIO J.
Honyumnm: logg 5% = logg 572.

YunuTeBaf cBOHCTBA JOTapHGMMOB,

2rlogs b = —3logsd; 22 =-3; [x=-15|

2. PaccMOTpHM DOKA3ATENBHOE YPaBHeHNe

fi{z) — pfalz). a>0,a#1
e b {b)O;b;él'

[Iponorapudmupyem o6e 4acTH ypaBHEHHS [0 OCHOBAHHIO ¢
{¢>0; e#1): fi(x)log.a = fa(x)log,b.
TIpumep 1. PemmuM ypasHerne 6% = 75+1,
log; 6% = log; 7°t!; zlog;6==x+1; z(log;6—1)=1;
z= 1 i x= ! i z= L.

" log; 6~ 1 "~ log; 6 —log, T’  log; g

1
x = loge 7 (loga b= ) .
7 logb a

3. PaccMoTpuM ypaBHEHHE BHJIA ((p(x))fl(x) = ((p(w))fﬂx) .

a) Paccmorpmm ypasrenne p(x) = —1. Ilycrs z; — kopHm
3TOrC YPaBHEHUsI. JTH KOPHH SABIKIOTCA KOPHSIMH HCXOI-
HOro ypaBueHnus, ecma fi(z;) u fo(z;) — uenste aucna
OOHAAKOBON 9ETHOCTH.
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6) Paccmorpum ypaerernne {z) = 1. Ilycts &; — KopHE
3TOTO YypaBHEHHsA. DTH KOPHE ABJIAIOTCS KOPHAMH HCXOI-
HOro ypasrennsd, ecmu x; € D (fi{x))ND(f2(x)), T.e. ecn

- x; npuHAIEXAT obsacTy onpesenenua u fi(x), u fox).

B} PaccMorpum ypasuenue ¢(z) = 0. Ilycte z; — Kopum
aTOro ypasHenHs. OHH SBJISAIOTCA TAKXKe KOPHSMH HCXOI-
HOTO ypaBHeHumd, ecyin f1(z;) > 0 1 fo(z;) > 0.

r}) Paccmotpum ypasuenue fi{z)= fa(z). llycts x; — xop-
HA 3TOr0 ypaBHeHus. QHU SBIAIOTCA TAKXKE KOPHSIMIH
HCXOLHOIC YPABHEHHS, € OHH NMpPHHAIeXAT obmacTH
ONPEIENIeHAN ACKOLHOTO YPABHEHH.

Tpumep 2. Pemnm ypasrenme (z + 1)72 = (¢ + 1) 42,

a) x+1=0; z = —1. Iposepum, uro 0! = 0!, Do
BLIpasKeHHe CMEBIC/A He AMeeT, NIoToMy ¢ = —1 — mocTo-
pounuil KopeHb.

6) x+1=-1; =2 Ilposepum, uto (~1)°=(-1)° —
HCTHHA, 3HAYAT T = —2 — KOPeHb UCXOJHOTC YPABHEHHSL.

B) 2+1=1; «=0. Hposepam: 12 = 1° — ucruna.
r) x+2=2%+2x 2°>+2-2=0;

r=—2 — YyXe NPOBEPAJH;
=1 23 = 2% — ycruna.

Oreer: {—2;0;1}.

. 8% 4+ 15% = 17",

Pasmennm obe yacTh ypapHEeHnd Ha 17%:
8\° 4 15\* 1
17 17)

8 15
— — <1
YuutrBas, uro 0 < 7 <1, 0« 7 < 1,

8\%, (15\* 64+225
(ﬁ) + (ﬁ) =~—og9 = 1, MOXKHO 0DO3HAYATD
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8
7 cosa = 7 & TpebyeTcs pemmuTh ypaBHEHHE
(sina)” + (cos a)” = 1.

sina =

O4eBrAEO, YTO YPABHEHHE HMEET PelneHre IpH & =2 (u3BeCT-
HO@ TPUIOHOMETPHYECKOe TOMXKIECTBC). DBBIACHHM, HMeIoTCH
JIHM ApyTHE PELIeHHS.
a) Ilycre x > 2, Torma, y4uTHIBAS, UTO
- T - 2
. sina)” < sin‘a
O<sina<l, O0<cosax<l, ( )w 2
(cosa)* < cos® a

(sin @)” + (cos a)® < sin® e +cos? a = 1,

. xr 4
T.e. {(sina)” + (cosa)” < 1, a 310 HpoTHBOPEYIHT
(sina)® + (cosa)® = 1.

: z 52
sina)® > sin”a
6) Ilycte * < 2, TOrjja aHAJIOTHYHO: ( ) :

{(cosa)® > cos® o
(sin)” + (cosa)® > sin® a + cos? o = 1,
T.e. (sina)” + (cosa)® > 1, 4TO UPOTUBOPEIHT
(sine)® + (cosa)® = 1.
OTger: = = 2.
B. (z+1)%7% = (z +1)~%+=",
a) x+1=0 «=-1.
IIposepmm: 0% = 0°® — mcrusa.
6)z+1=1; z=0.
[Iposepmm: 12 = 1° — mcruna.
B) 2+1=-1; z=-2
Mposepum: (—1)* = (1) — ncruna.
r) 2—x=—2z+2% r*-1-2=0 {z z 2_1 I

TIposepum: 39 = 3° — mcrmua.
Otser: {-2;-1;0;2}.
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ITpaxmuxym 5

Pemnre nokazaresbEble yPABHEHUS:

, 2
1. 3% = (V3)" . 3= (3%) ;2o =% i:g-
Orser: {0;4}.
2. (0,5)% =§3.
2= (@)% 2%=29% _sr=-9; [z=13|
3. 77 = 49V/T.
7l =172 -7%; T =738 x-7=25 [z=95]
4. V3655 =

7
1 1 2(z—5 1
(62(3—5))? =6-6 5; 6_@7—1 = 61_3; 2z-5) = il;
7 5
10{(x —5)=28;, 10x=78; [z=78].
B, 4514+ 11.4%%2=15.274
Jomuomum ua 2% 16-4%714+11-16-472=15.2"4.24%;
4-4*+11-4°=15; 15.-4*=15; 4°=1; [z=0].

1 2x—-1
6. (E) — 5172 =,

—2z+1 —2x+1 0
2—2a:+1 — 5—2:r:+1. g ¢ =1 g — g .
' 5 ) 5 5 3

w41=0; [Z=05]

7. 2,5-4% = 8.5%"1,

5
5 =85
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8, /22548 — 152 . 1922,

10.

11.

2248 1 2548
273 =§-19-19%-2 2_3.2 3 = 19%-1,

2048 . 2z—1 1y 221
2 3 =19%-1, 9273 =192m_1; (23) :192”"1;

1y 2r—1
BY 1 aw-1=0;, [5=05
19 | T | W -

25% + 175 - 5%-2 — 60 = 0.

52 +7.25-5"2-60=0; 5% +47.5—60=0;
O6oznagum t = 5% (¢ > 0). Toraa

t=5

. T ... E. —
t=—12¢ (0;00)° ° — o =Ll

12 4+ 7t — 60 =0; [

22x+8 + 52z+7 + 22z+10 _ n2z+8 __ 3,

CrpymmapyeM 1o OSHHAKOBLIM OCHOBAHUSIM!
(22:.\:+8 + 22a:+10) + (52a:+7 _ 52a:+8) =0.

BrireceM B Kasxaol CKOOKe cTelleHb ¢ HAMMEHBLIITMM I0KA38-
TEJIEM:

2248 (1 4+ 92) 4 5247 (1 - 5) = 0; 52248 =4. 5247,

1 1 2 2x+6

=, 22a:+8 —_ . 52:c+7. 22w+6 — 52a:+6. =z = 1;

4 5 ’ ’ 5

22+6=0; [z=-3]

1\'~% 1
3o+l 4 (5) — /972 _ =t 258.

2{x--2) _2(3--2)
3-3+31-3 2 -3 2 =258

3-3°43°1.3% 372 . 373 — 958;

1 1 1 81+9—-3-1
X s man sm——— = . x.—: .
3 (3+3 9 27) 258; 3 77 258;
86

z—f-3¢=258; 3*=3.27; 3*°=3% [x=4|
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z+3
12. 6.5%+8 _5.5 2 =572,
z+3
,JIOMH()}KHM Ha 55 6.5 _5.5%.5 2 =5%.579
3243 3243
6- 53‘”"'3—5 5 2 =1. Obosmaumm £t=5 2 (¢t >0).
t=1
2 _ —1 =0 1 .
Torma 6t — 5t —1=0; ;= -2 ¢ (0;00)}
3x4-3 3243 3
53 =1, 52 =5% 2¥3_o E=—O)
2
13. 3:16*+2-81F =5 . 36°.
Pazgenum obe yacT ypaBHeHus ua 16%:
81 36\” 9\** 9\”
3+2- =5-{—=]3: 34+2-{=-] =5-]1-) .
" (16) (16) o (4) (4)
9 €+
Qb6osnauuM t = (Z) >0. Torga 3+2t2=5¢; 26°—5z+3=0;
9 X
t=1 -] =1 x=0
3 4 . 3\2z g r=0
t=_2_! g :E_§'l (5) =§! x_o’s
4/ 2
Otser: {0;0,5}.
14. (z2 — 4z + 4" 3= = (22 — 4z + 4)24S,

a) 22 —4x+4=0; (z—-2)2=0;, z=2.

Iposepum 02 = 01 — prIpakeHHe He ompeneeHo.
6) 22 —4r +4 =1,
x=23. IIposepum 1° = 112 — peruna.
z=1.  Iposepum 172 = 1% — ucrura.

8) 22 —dx+4=-1 @

r) 22 -3z =2r+6; 2%2—5z—6=0;
x=6. Mporeprm 1618 = 1618 — peruna.
x=—1.  IHposepum 9* = 9* — mcrmua.

Otser: {-1;1;3;6}.
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Tpenuposouras paboma 5
Pemute ypapHeHus:

58 — (\/g)z2+5;

2. (0,125)3 = 475;

ot

3. 6221 = 36/6;
7

4. V49—t = —;
7

B, 3%—2111.0%-2 - 15.3"%

3x—2
6. () -rs e

1
7. 2§ 0% = 147 . 752,

8. V3342 = 51.17%3;

9, 42t2430.2%1 -1 =0

10. 4.6 — 57 — 5=l L g2—2 = ();

11. (%) + 5 (zt1) _ L _ 725 = O

£/ 95T+2
1-dz
12, 5%+ 4 (%) +25% — 5~(~1) = 770;
4 2 4

13. 2.7z — 14z — 2122 = {;
14. (3-2v2)° + (3+2v2)" =6;
15. g:vz+:|: +54. 3w2+2x+1 -3. 32$+8 — 0;

16. (a2 +4z +4)" % = (o2 + dz + )57
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Peuwtenue mpenupoeounol pabomut 5

Pemmure yparnenms:

1. 53:r — (\/5)1:2+5; ( )2 Bz (\/—):l: +5, 62 = :I} 45

r=1
r=2>5]

22 —6x+5=0; [

00| =

3z
2. (0,125)% =475, ( ) =(22)7% 2% =2-12

—Or=-12;, |z=

ol

1
3. 62-1 =366 62 1=6"'2;, 2r—1=25

%=35 [E=175]

7 1,1 w8 2
4- v 49$_&4 — %; (72"':"—8) 5 = 7 3; 7 5 = 73,
20 —8 2 17 2
5 =3 6x—24=10; 6xr=34; x—?, 3::—5§ .

5. 3424 11.9%"2 - 15.374,
3le=2 4 11-3%74=15.3"% x3¢
3e+2.411.312 =15 3%2.3°0+11-3% =15 20.3% =15
T

3 3
ir __ . g . = — il
3 =7 log34—4a:, :r—410g34 .

3 2-3x _ 3 Se2 _ =2-3x,
(4) —ren () =

32 3x-2
@) e (e
(3

) =1 3x-2=0; a:=§.
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1
7. 27 9 =177 g—gm=3-72-7$*2;
1 1 ge-1
— . -1 — -1. — 1
5 =377 ¥=Th =y
9 x—1
(;) —1 s-1=0; =1
Je+2
8. V/3%+t2=51.17%-3, 374 =3.17.17%3;
3242, 3z-2
3¢ =17"2% 34 =17

1

AN 2
4
(ﬁ) =1; 3zx-2=10 a:=§.

9, 4124302071 —1=0; 4%.4°+430-271.2°-1=0;

16-4*4+15-2°—1=0; 2°=t (t>0); 16£2+15t—1=0;

1 == [z=-4l

10. 46771 — 5% — 5" 146772 =

6°2(4.-64+1)—5"1(5+1) =0
1

95 . x—2 _ 6. k-1 _ 0.
5672651 =0; |

6 rz—3
e -sd=0 (5) -u E=3

1
1\ /251‘4-2

N 1 /1V°

=~ =) -5+ _ — ()
(1) b () s s
6

5

— 725 = 0;

+
1N 1 (1Y 20 /1"
() (1) -msme 2 (2) s

1\* _ 72525
=) =

29 5

1 xr
(—) =625, 5 %=5% [zr=—4]
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1y 4=
12. 5+l 4 (5) + 2522 — 5240 = 770,
5.5% 4 1.5t ste L gir oy,
5 25 ’
1 1 770 - 25
A - _ = — . dr _ .
5 (5+5 25+1) 770; 5 TR
3
dr _ g3, =
5 5 |z il
4 2 4 4
13. 2-7Tx — 142 —21-2= =(; |: 2=
7 2 7 2
iy Y= 1=0:
> (3)7-(5) -0
2 7
(g)’"=t(t>0); 212 —t — 21 = 0; t=3 ;
t=-3 ¢
7 : T 2
) =5 ==1 k=2]
2 2 z
14. (3-2v2)" + (3+2v2)" =6.
Tak xax (3—2\/5) (3+2\/§)=1,TOHYCTB (3—2\/§)z=t,
z 1 1
TOrS (3+2\/§) =-E,3H&T-IHT t+¥=6; 2 —6t+1=0;
t1=3+/9-1=3+2v2 £ =3-/9-1=3-2V2
(3—2v2)° =3+2v/2=(3-2v2) 5 ==-1;
(3-2v2)" =3-2v2; z=1
Orger: =1, z=-1.
15, 95°+2 4 54. 3574241 _ 3 3248 _

32x2+2:|: +54. 3$2+2a:+1 —-3. 32.’.\:+8 =0 . (32w+8)

328 1 54.8°°-7T 3 =0,
32e"~1) 1 54.33.3" 4 _3=0,
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16.

Hyers 3% 4=t (t>0),

Toraa 2 +2t —3 =0 [:fﬁi(ﬂ;n);
3$2—4= 3 3$2—4___30; $2_4=0; [x:z -
7= —2
Otger: £ =2, z=-2.
(2 +42+ 47 " = (22 + 40 +4)°7%;
z# -2
(z+22>0 zf;:él wi—l
a‘) ($+2)2751 ; $¢—3 :
P43c=6-2c |51 r=—6
w2+5$——6=0 [
=1 z=1
o
6) (x+2)? =1; z=-1
1 r=—3
r=-2
B) $+2=0; {0—2=010 @

Oper: {-6;—3;-1;1}.
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IIpaxmuxysm 6
Berancmure:

1. 210335 _ 510332_

s Ttoro, 4TolOB PEMHTE 3TOT pHMep, HeOOXONHMO 3HATH
ele onHo cBolieTBO:
a>0

ploga c f) Clo'ga,p ]]pH @ sé l
p>0

c>q0

J1a noKasaTenLeTBaA STOMO PABEHCTBE PACCMOTPHM JOrapHd-
MBI TI0 OCHOBAHHIO ¢ TPABON M JeRoN 4acTH:

log, L = log, p'°%:¢ = log, plog, ¢
N .7 2 o » a a @
L=pl%a ;I = co%?. log, IT = log, ¢/8«® = log, plog, ¢ =

=log, L =log, 1 = L =1I,
9T0 N TpebOoBAJIOCH JOKA3ATh.

Tlo nokasannoMy 219835 — 5log32 — glogs5 _ glogs 5 — @

. 41080,250:1 4 1o +1lo
g"’\/‘ f 081 12+2\/_

— 22 log,—2 10!

+ logz-2 =

+ logg ———
g3\/5+\/? 5+2\/5\/7+7

2 toe2 1D+1-:)g 81 + log !
= _° _2— =

10+1ctg3\/_ \/_ 10g3(\/_+\/_)

= 10+10g3—*\/~_5—+—~—ﬁ+10g3 (\/§+\/?) =

81 (V5 +V7)
V5 +T

=10 +4 =[14].

— 21052

=10 + logg =10+ logs 81 = 10 + logg 3* =
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L
2

1
(Qogh 2 +1085 7+2)* —2)
10g2 7 - 10g7 2

1
(((log% 2)2 +2log?2-log 7 + (logs 7) 2) ’ - 2)

[

log, 7 — logy 2

s 1
(((bgg 7+10532)°)" - 2) ’

logy 7 — log, 2
_ (log?2+1log37 - 2)% B
logy 7 — log; 2
_ (log2 —2log, 2 log, 7 + 1og37)‘5f B
logy 7 — logy 2

1

2\ 2
((10g72 ~log, 7) ) _ |logr2 —logy 7| _
logy 7 —log; 2~ logy7—logy2

_ log2 10g7
- log, 7 — logy 2 .

2logy 5+1 E
4 (5 2log, 5 +83l°g’25+1) =

1
. 1
1+ 2
= (5 210845 4 2 ¥ loga + 1) =

1
1 1

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

b ]

1
_ logg 3-logg 3 —m ——
5. 10'g231og; 3(loga 3+logs )1 — 19 © 0 logg3+logs3 =
1
logy 3-logg 3———— 3.log- 3 logg 2-logs 5
—_ 10 10532+log35 — ]_Olog‘2 Es loga 5+10332 f—

1

(mockonexy log, 7 > logy 2).

1
= (5-5"°%:2 1 26)2 =

= 10logs 10 = 10%¢3 = [3]. [ log,b-logya=1




52 Onpenenenne gorapughma u erg cBOHCTBA

log; 5-logy 7 - logg 4 + 2log, 2
6. = log, b-1 =]
2(2logs 2 + 3108345 7) [_logab-logyc=logc |
_ logg 71875 . log,, 4 + log 22 _ logg5-logg4+1
T 2(logz4+3logs7) 2 (logs 4 + 3log; 7) -

_ loggd+1 |1
T 2(logg4+1) | 2]
0,5
7. \/1+61+0'5I°ga;16+221°g.;sl4= 146 6logsd +22l°g.?._614=
=+/1+6-600T086d 1 9210g,36 — /T 6. 610262 4 2210226 =
:\/1+5'2+(21°336)2=\/1+6-2+6 = V49 =[17].
8. (logg4 +logy 5+ 2) (logs 4 — logog 4) logy 5 — logg 4 =

1 1
= (log54+ — + 2) (10g54 - m) log, 5 —logs 4 =

logs 4

(logg 4-+2logs 4+1) )

= 4_ - _ _
logs 4 (og5 oz, 5+10g, 4) logy 5-—-logg 4

_ (logs4+1)* logs4(log,5+1) — 1
T logg4 log,5 + 1 log, 5 —log; 4 =

logs4 +1)° logs 4log, 5 + logg 4 — 1
= (logs 4 + 1) logg oga1 + logg logy5 — logg 4 —

10g5 1 logg 4 +1

(logs 4 +1)% 1+logs4—1

N logy 4 "7 1tloggd logy 5 — logs 4 =
logy 4

=(10g54+1)‘10g54‘10g45—]_0g54= logab-logb(j.:l

=10g54+1-10g54=.

4logs 12 + log2 4 + 2log3 12 — 3logy 41ogy 12 — 2logy 4

9 logz 4 — 2logs 12

Tak xak

a) logs 12 = logy 3 + logg 4 = 1 + logsg 4;

6) 4logs 12 + 2log2 12 — 3logz4 - logg 12 =
= logs 12(4 + 2logz 12 — 3logz 4) =
= (1 +logs4)(4+ 2+ 2logz4 — 3logz 4) =
= (1 + logy 4)(6 — logy 4), To
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dlogz 12+ logg 4+ 210g§ 12 - 3logz 4logy 12 — 2logy 4
logz 4 — 2logy 12 B

_ (1+1log3 4)(6 — logg 4) + log3 4 — 2logy 4

- logad —2 —2logz 4

_ blogg4+6—2logg4 6+ 3loggd

—Qlogs4+2)  -(2+logsd)
_ 3(2+1oggd)
T —(2+1loggd) =3]
1
10 logﬁx/a_— NG +3logyva=  (Ilpu log, b=3)
b log\/ga—( b )
1 1 1
=—log‘/a(ab)—-—a+3-—logba—
27 g 2
=1 lo a+lo b 3 310 a=
T\ BT ) T B log, VA —log,h) T 2
= l L + 1 - 3 + §log a=
2 logaﬁg lugbl'g—a logpa—2 ' 2
1 1 . 1 3 .8 _
2 \log, /a—log, b ' log, /a—log, b log#b—Q 2log, b
1 1 + 1 3log, b 3
2 %logaa—logab m—l 1-2log, b 2log, b
1

[N

+ 2log, b __3log,b + 3
1—log,b 1—2log,b 1—-2log,b  2log,b

IIpu ycaoeun log, b = 3 nmonyzaem

1 2 N 2.3 3-3 +_3 B
T 231-2.3 1-2.38 1-2. .3




54 QOupenenenue JorapucdMa H €ro CBOHCTBS

Tperuposoursie xapmouxuy 1
(rna ceoticmea aczapugpmos)

Kapmouxa 1
Beruncnure (1-15):

In8
1.1 V9. 5. 1 1 1 . 9. ——+1 1.
%81 V9 %81 (logy (log3 9)) 16 T 1985
4 In g2 loggs 16
2. log gz V. 6. 6ine’ fog, 4
3. 4loes5, 7. (lg50 +1g2)°. 11. 1g9 - logg 100.
2+logy 9
4. (v5 . 8. +log 3.
(v8) . logy, 2 z
12, 2logy 6 — §log1 400 — 3logz V/45.
: 1 ; 17\?
13. log, 17+ 3 log% (ﬁ) . 15. log yzws (1 —sin’z) .

14. log 3 tgx + log3 ctg .

Kapmouxa 2
Brrunciure {1-15):
5 lg 27
1. log; V2. 5. log;[logi{logas 5)] . 9. ——.
2 . 3 lg9
2. log - ¥/G. 6. (In5)3VE? 0. 54°
. log 5 Va. . (In . 7  Togg 16
1 -
3. 910g3 \/5 7. (10g15 3+ @) . 11. In15- 10g225 [
d+logs 4 1 1
4. (VT . . -1 =.
V1) logy; 3 og% 7
2
12. 4log; 3 — zlog1 27 + 2log, 6.
: 3 3 .
13. logs 75 + 3logy /3. 15. log, , cO8 8 — ————,
: g s IOgsinxtgm

14. logg, 2, (208 2) + logg . sinx.



Tpennpoeounsie kaprouku 1 (Ha cBoitcTsa sorapugdMon) 55

Kapmowxa 3
Beraucaute (1-15):
1. logy ¥135. 4. (v2)'18®, 7. logy (1ogys (log, 32)).
5
lg 16
2. loga- ¥a. 5. 347401 8. ——.
B¢ ¥ lgv38
1\ logs2 log6 25
3. (= . 6. (lg4+1g25)~*%. g, 18—
(9) (g4 +1g25) log V5
10. lg4 - log, 100. 13. 3685 + 10182,
11. log_ = 8. 14. —log, (10g2 v \"/ﬁ) .

4
11
g}
12. log; (0032 7z + sin? 7z}). 15. (814 z % 4—!—251"5125 8) .4glogr 2,

Kapmouxo 4
Beraueymre (1-15):
1. log; ¥16. 4. (V3)*T%%, 7. (g8 +1g125)73 .
2
In 27
In
2. log s vb. 5, en2 e

1\ loga3
3. (—) . 6. logg{log 1 (loggy 2)} 9. In12-logyy, 3.
4 75

22°
0. Joga V5 12, 1g 282230
log 1 125 1 — tg=22°30/
11. logs cos % 13. —logs (log3 Y \"’/5) .
4
1 4

14. 81logs3 | 97108936 4 3logr 9

15. log, (loga Va? +log, %) .



56

Onpeaenenne norapudma w ero cBOHCTRA

Kapmouxa &
Brruuesure (1-15):

1. logy ¥/2. 3. 9logs 05, 5. (Ig0,2 +1g0,5)™.
8 log1 49
2. log gz Va®. 4. (v3)THB1 6. —i .
1, .3 Ing/g 7
7.23°°.
8. 2log1 5+1 3- 110 L
- Og';_ Ogo,2 2 g5 225‘
9. logy — +loggs 4 — ———.
. 2 2
10. logﬁ\/3_2- log, 9. 13. logg, 2, [(smw+cosx) - 1} .
1
11, M. 14. logs (3tgx) + logg (ctg z)?.
logg 5 n :
12. logg 12 + 0,51og1 9. 15. \/251%5 + 491085 7

8

Kapmouxa 6
Briunciure (1-15):

1. log, 5 - logs 6 - logg 7 - log 8.
] 3
2. log 1 V7. 6. 1081 V3
) log% 27
1
3. log sz Va2, 7. (0,2)§lg0’001.
4+log, 625 1
4. (v S 8. logg21 — ——.
(‘\/:9;) 033 1Og49 9
5. (lnye+4ln NORS 9. log, 5 cos® %
10. log 2 (cos47°-cos17° + sin47° - sin 17°).
VB lo
a5 9
11. log 3527 log, 5 25. 13. logy 5 - m.
In7
12. 100%2, 14. .
1 Y/
(27@ + 5logzs 49) (31@ — glog, 9)
15. .

i
3 1 5loe16725 . glogs 3



Tpenmposounrie kaprouku 1 (Ha ceolicTsa nmorapudmMoB) 57

Kapmouxa 7
Brryucnnre (1-15):

1. log1 V3. 3. 4gloer V3, 5. 7021g10°,

9 log1 36
2. log 5z ¥x. 4. (\373)3+l°g5 i . .
. loggs 7z
1 . 9T
7. glog% 8+2log% 6—log, 2 11. loggsin? 3
8. 1g9-logz 0,1. 12. logz49 - log 5 - logys 27.

loga 18 logy 9
" loggg2  log 2
10. In [(sinm+cos:r)2—sin 23:]. 14. log;g (log 1 (loggy 3)) .

9
1
15. logs (3 — \/E_)) + 3 logs /3 + /5.

9. log, 0,01 — log 55 V5. 13

Kapmouxa 8
Borancnure (1-15):

1
1. logys —. 6. log 3 (sin71°-cos11° —sin 11°-cos 71°).
V5 7
. 4T
2. log 4z V3. 7. log gzsin’ .
3. 16log23, 8. 1g5 - logas 0,1.
logy &
4. (VBTBR®E . g, gltonz,
logyg 0,2
5, ——. 10. lo; V2 log, 27.
log\/g % g\/ﬁ £4
11. (Ig200+1g0,5) "2 13. logy, (logi (log, 2)) .
, whs, mtes 2 -
ogg o N -
12, M 14. 81" +37v (ﬁ) logas 7192510825 6
In ¥27 409
1
15. logg (2 +/3) +

log (2-v3) 3



58 Onpegenerne morapudMa U ero CBOHCTEA,

Savemnoie xapmouxu 1 (na ceoticmsea wozapugpmos)

Kapmouxa 1
Brurarcanre (1-15):

1
1. log1 27 4. (\373)3"‘1035 27. . 3zlog\,581'
9

2. log g V2. 5. (1g25-1g0,25)"% 8. log: sint Z
4

e
3. aglss0s, g, %78 9.
log 1 v/2 logg (8sin 15°- cos 15°).
10. logz 4 -logy 9.
11. logg (V26 + 1) +log 5 v/ v26 — 1.
12. loggg 84 — logg +/14. 14. logys {log, (logg 36)) :
Ig27 + 1g 12 1
. . =1 36 + 21 e
g2+ 21g3 18. 5 logs 36 + 8L f
Kapmouxa 2
Berauciure (1-15):
1 \3
1. logy v49. 3. 25852 5. (ln\‘"/fz_6~ n - ) :
7 Vel
3+logl 3 log\/gél
2. log sz V3. p) 6. — .
7. logg (sin 79° - cos498° — sin49° - cos 79°) .
8. logs 8 - log, /3. 12, logf {logar (log, 8)) .
9. log 2 (cos? 15°—sin? 15°) . 13. —log6 16 — 3log; V/3.
V3 6
10. logyg 84 — log; v12. 14. 5loga7 _ 7logs 5,
! 4 In ¥/7
11, B81+1g64 15 n‘/_+lg\/“ 10-1,

21g3+31g2 " n49



3aqernbie xapTovku 1 (Ha CBOHCTBa AOrapucMoB) 59

Kapmouxa 8
Berauesmre (1-15):

1
1. log, —. 8. logs (V13—-2)4+ —8M8—.
81 32 3 ( ) log(m) 3
2. log g va3. 9. log 2 (sin60°)2.
V3
3. 2598024, 10. log s (5 tga) + logs {ctg a)?.
1
4. (\4/5)8“05281. 11. 21g5 + §1g16.
5 log, 7 12 logs 21
] logg s V49 ) 210g53+%10g549w%10g\/3\/2_7‘
6. (15300 —1g15 —1g2) 2. 13. log,, (logg (logs 9)) .
logs 36 — logg 12
7. logz 49 -1 . 14. .
©8s og% V3 logy 9
15. logs 6 -logg1 - logy 7.
Kapmouxa 4
Borancaure (1-15):
1
1. log 1 3. 6. 31g5+§lg64.
27
10g7 30
2. log V5. 7. .
ve 210g75—%10g%36—§10gﬁv125
3. 9logs2, 8. logg3 - log, /5 36.
- Ig125 — 21g2\*
4. (VITEE g, (u) .
log. 9 g v/4+1g0,2
0g4 25 .
5. 10g:\/5 10. 2 logsin Do sinx + logsi“ U (4 0032 x) .
11. logs (sin 106° - cos 16° — cos 106° - sin 16°) .
12. logg (log,g (logs 25)) . 14, glos75logs 1,

1
13. 5 log;; 36 — 3log 1 V2. 15. log; (3—v/2)—2log1 V3+V2.

12 7



60 Onpegenenne aorapagMa U ero cpoicTBa

Kapmouxa §

Berancnwre (1-15):

1 6—log, 27
1. log Tl 4, (\e/f) 7. T log 512 —logy 9.
2. log% Vad. 5. log—s'Fl' 8, Tlog12 _ glog; 7
log 35 (75)
3. 25%8s 7, 6. In8-log,e. 9. log,q cos 16m.

_ log, 8
10. logyg , cos — logg, . sinz. 13, 10g34

10g4 27 10g5 0,5
lOgB 9 IOgO,OOS 2 '

12. %logm 49 —4log1 V2. 15, gindlallss,
4

1

[y

. logyy (logg (logs 9)) . 14.

Kapmouxa 6

Brrancanre (1-15):

L logs ¥  4.(¥9)°""%. 7.l0g518-logs4
5
logg 5 17
2. logys VoA 5. ot 8. logyssin -
logg Vg 2
3. §loE/55, 6. g7 -logse10. 9. log gegez (1 —sin’z) .
10. 410835 _ plogz4, 12, %10315 27— 2log 1 V5.
15
logys & logg 8
11. logg (1 i . 13. -~ o 035
ogg (logyz (log; 8)) 3 log L 27  logg 0,25
1

14. log\/g (\/ﬁ + \/5) +

log(/11-y3) V3
15. In7:logyge.



3aueranie kApTOUKK 1 (Ha cBolcTBa NoTapHpMOB) 61

Kapmoua 7
Brraucnure (1-15):
logg V5
1. 1 V4. 3. §los23, 5. :
oo V4 log; 25
2. log g Vab. 4. (1‘/5)8_1°g3 . 6.1m9. log /5 €.
7. log, 554 — log, 9°.
1
8. Jlogall _ jjloga2 12. 2lg8 - 21g /0, 2.
3
logg 27 + 2logg 2 )
9. . 13. 3lo nz — log,, . cos® z.
(loge \3/0_,23 + logs % gtga: s gtgx
1 19\ ?
10, logms% 8. 14. log, 19 — 3 log, (6_4) .
11. logg (logg (log; 16)) . 15. 5leTlogs 1,
4
Kapmouxa 8
Bruncnnre (1-15):
3 a/my 6—log, 27 6
1. log1 V9. 4. (V2) . 7. log 524 — logy 45.
3
. log1 ¥2 -
2. log g V5. 5. 10;98 . 8. 1080520 (1—2sin? 0} .
3. 270082, 6. 1227 -logg 10. 9. 5logr3 _ glogr5,
13
10. log; sin Tﬂ 13. In8 - log ge.
1 15)°
11. logg | log: {logyy 7} | - 14. logg 156 — = logg [ —= | -
3 3 32
1
12. 2log;g3 — 3 log1 8. 15. Qlogs Tlogg 1

18



Jlorapudpmmnyeckume
U nokasartesbHble
YPaBHEHUS U HEpaBEHCTBA

Ipaxmuxym 7

1
1. Pemmure ypaBnenue log, 2z = 3 D(Y) — obaacts
DY): 22>0, >0. OIPeAeIeHNs] yPABHEHNS.

1
ITo onpezenenmio 42 =2z; z =1 D(V).

Otger: = =1,

2. Pemure ypasnenue log, 5(z + 1) = 2.
DY) (z+1>0), z> -1
\/§2=$+1; z=2¢e DY)

Otger: z = 2,

3. P 1 =1
elnTe YpaBpHeHHe Ogg 2(13 + 3

D(¥): (224+3>0), > -15.

2\! 1 1

i
OTper: £ = T
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22 -1
4. P 1 =
emuTe ypasHenue log g P

2z — 1 L ! 2r—1 3
. 5 ==

DE): ——5 >0. Z%%R\_/ﬂﬂzzﬁ 5 =7

8r—4=3x+6; Hzx=10; z=2¢€ D).

Qtger: x = 2.

5. Pemnre ypasnenwe logg_, 11 = 3
8—2>0 <8
D{Y): { ¥ {:r

88—z #1 z2#T;
1

(8-x)2=11; 8—x=121; x=-113€ D(Y).

Orper: = ~113.

1
6. Pemnire ypapnenue 1og,2 4,43 = 2

r # —2

DIY): x2+4a:+4>0# r A 1
2?44z +4a#£1 -
T #* -3

1
(2 +4z+4)2=3; 2®+4x+4=09;
=5

;€ D(VY).

2+ 4z —5=0; [a::
r=
Otser: z = {-5;1}.

7. Pemute ypasuenne log,,; (322 +2z — 1) =2.

Pemum 370 ypapHeHne Ha YpOBHe PaBHOCHIBHBIX MPeodpaso-
BaHHH.

log,,; (322 +2x-1)=2¢&

z+1>0 x> -1

z+1#1 L -
322420 —1>0 (Bz-D(z+1)>0
(z+1)% = 3224221 272 =2



64 JlorapadMuYyecKkre U MOKA3ATENLHBIE YPABHEHUS H HEDABEHCTES

(5> —1; L ZZZZ
x#0

1 0
X
e{Bz-1)z+1)>0 m“\-/%ﬂ,
' r=1 1 ¥
~>

-1
| z=-1 ¢
S =1
MoXKHO He MHCaTh, 4o 32° +2r — 1> 0,

TAK KaK M3 yPaBHEHHsA caeayer (x+ 1)2 =322 +2xr -1,
snaunr, 3z + 2 — 1 > 0 (yumrmmas, aro x # —1).
Otser: = 1.

8. Penmre ypasrenue log, (2a:2 - Tx + 6) =2

=2
+ 49— 14 i
23‘:2—7x+6=0©x12=?—-———~—§¢> 3
’ 4 r=—.
2
. 3
222 — Tz +6>0 2(x — 2) (a:—-é) >0
:B>0 = ::c>0

2 _ 0.2
T =2r*—Tz+6 2Tz 4+6=0

(T 2
X
A Ty,

1 6 7
L - o~—»

4 =6

Oteer: = =6.
9, Pemmnre ypabrenne lg(z —2) +1g(c - 3) =1 - lgb.
lg{x—2)+1g(z—3)=1-1lgh&
t—2>0
wlz=3>0 ¢{$>3
E

:c2—5:r+6=2@
lg((e~2) (e~ 3) =lg
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65

>3
& Sr=4
{3:2 —5x+4=0. 1 4
— e
Otger: ¢ =4.
10. Penmre ypabHenne log,z: 16 4+ log,, 64 = 3.
IIpuMmeM BO BHUMAHUE, YTO
om _ _ 1 — 96
log 2k 6™ = ?log,al {b], log,b= Togea n 64 =2°
2
1
D(¥Y): = re (2L spawmr 2|=z (z> 0).
20 >0 - 1
2r#1 2
1
] 44— =3; log 4+ +———=3;
08| loggy 2% O8a 1log, 2z
6 2 6
log, 4+ —————— =3; = 3.
08, 4+ logy 2 + logg log; x + 1+log,x
2 6
[ycrs logy x =t. Torxa n + 137 3;

2(1+t)+6t=3(2+1t); 3°—5t—-2=0;

5+ 25+ 24
51,2=—“6_:
t=2 loge z =2 r=4

l & 1 _1 e D).
tz“g 10g2$=—§ r=92 3

1
Orger: {2_5;4

9 3ak. 1157



66 Jlorapudmuveckne U MOKA3ATENLHEIE YPABHEHHS 1 HEPABEHCTBA

Tpenuposouran paboma 6

Pemure ypasnenmns:

' 1
1. 10g27 (29: - 1) = g,
2. log s (a:2 + 3w) =4,
3r+1
. =2
3. loggs —— ;

4. log,2_o, 325 =2;
5. logg, (422 — 22 +1) = 3;
6. log, (22 + 1) + logy 22 = log, 4 — 1;

7. loggy ——— = logg,2(1 — z);

8. 3logs(x — 1) — loga(z — 4) — logg (x% + 3z + 24)=0;
9. lgh+1g(z +10) = 1 — lg(2x — 1) + lg(21z — 20);

10. g (23 +8) —05lg(z* + e+ 4) =1gT;

11. logj (922) = 8log,(3x);

12. log, (logg z —5logg x + 10) = —2;
2

13. lg?2% - 20lg /2 + 1 =0;
14. 2logiz = logz z - logg (V2z +1-1);

15. 3logy = + 2logg x + 3loggx = 0.
2

16. Hattnure naubGonnbnmilt KopeHsh ypaBHEHMS:
log, 5z + logy (w2 -2z — 3)2 =1+ logy (5:::2 — Tz — 12) .



Pemenue rpeHuposouHot paboTH 6 67

Pewenue mpenupoeownot pabomu 6
Pemwure ypapneHns:

1
1. logy(2z — 1) = 3= (mo oEpeagIeHHIO)

1
=273=2z-1;, 3=2c-1, z=2

OTtger: = 2.
2. log ;5 (2% 4+ 3x) =4 =
= V2)'=22+35; #2+3c—-4=0

Otger: 2 =—-4; x=1.

3z+1 3r+1 3r+1 9
3.1 =2 062= ; =—
806~ ;0.6 2 ' 2 25
25
Hr+25=18x; b7z =-25; z= ~57
25
Otger: z = ~5

Ipumeuanue. T[MpuMeps: 1-3 He TpeGyIOT NPOBEPKH U HAXOXK-
aesma D(Y), Tak Kak mCoonb3ys ONpenescHHe H TOT (PAKT, UTO
OCHOBAaHHE MOCTOHHHOE ITOJIOKATENbHOE TACIO, BCEIAA MOLYIaEM,
YTO YMCIO ¢ PABHO CTENeHU.
4, 10g32_2m__3 25=2=
2
= (m2 —2F - 3) = 25, Torza

(22 -22-3=5 [:r:2—2a:—8=0.

_m2—2x—3=—5’ 22 —2¢+4+2=0"
[z =4
xr=-2

[ (z—1)2+1=0 @.



68 JloraprMEgecKkre @ OKA3ATE/ILEEE YPABHCHAA 1 HEPABCHCTEA

B cnyyae, korsia ocHoBaHMe paBHO —5, Koprel HeT. B cnyyae,
KOTZi3 OCHOBAaHWE PABHO 5, KOPHH €CTh. TaK KaK OCHOBaHHE
epeMerHoe, TO B 0bImeM ciydae HeoOXOAHMO NPOBEDPUTE, Oy-
IeT JH OHO AJIA OaHHBIX KOPHei DAaBHO eIHHHIE NJIH HeT.

a) Mlycts x = 4. Tposepum: 42 —2-4—-3=5#1,
6) Mycts x = ~2. Mposepum: (~2)2 —2(-2) -3 =5#1.
B manmoM cnydae mpoBepKa He HYXKHA, TAK KaK H3 X0Ja pe-

MeHNA CJeAyeT, UTO OCHOBAHNE He PABHO eJMHHLE.
Oreer: {—2;4}.

5. logyeyq (422 — 22+ 1) = 3.

MoskHO pelIaThk Ha YPOBHE paBHOCHJIBHOCTﬂz.

(2z+1)® =42°-22+1
2e+1>0 .
2z +1#1 '
472 ~22+1>0

82 +3-4224+3-2c+1 =422 -2z +1
z > —0,5 ;
z#0— moboe z {a=4; D<0)

Sx(m +x+1) 0
z > —0,5 ;

z#0

x=0
[a:2+x+1=0 0 (vz ?+z+15£0).
x#0

Oreer: KOpHEH HeT.

2B maEHOM pafoTe COBHATENBHO TOKASKBAIOICH DAIMYHBIE CHOCOBH!
odopunerns n pemenas ypabHemudt. [IpuMeHaTh Ke TOT MM HHON NOTXOA,
K DEMICHHI) YDABHEHHAs H €ro o ODMIEHHS JEN0 BKYCH, ONLITA, PALACHAILHO-
CTH, K8K 3T0 NOHAMAET 9HTATENb,



Pemmeruie TpeEHpOBOYHOM paboTel 6

6. logy(2x + 1) + logy 2x =logy 4 — 1;

2¢0+1>0 a:>—%
20 >0 :

; ;
logy (22 +1) - 22) =2 — 1 z >0

logy (422 + 2z) = 1

x>0
x>0 Jx>0 . z=-1
4+ 22 =2 | 222 +2-1=0" 1
==
1 2

Otser: == 5

12
7. loggo = logps(1 — z);

-3—z
12
1—-z>0 ; z <1 ;
12 =1— 12={(z+3){z—-1)
-3-z
z< -3 : $x<—_E5' r= =5
22 +2x-15=0" [ - ! -
x=3
Oteer: == —5.

8. 3logg(x ~ 1) ~ logg(x — 4) —logy (2? + 3x + 24) = 0;

>4

x—1>0
! {Vw (a=1;D < 0)

DY): {x—4>0
2 +32+24>0

;x> 4.

logs(z — 1) = loga(z - 4) + logs (#? + 3z + 24) ;
(z—1)* = (z — 4) (2® + 3z + 24);
22 =322+ 3z — 1 =2% — 22 + 120 — 24;

r=5

2 — Q% — O
2% + 9z — 95 = 0; [a:=-—9,5¢D(y)‘

QOTteer: z = 5.



70 JloraprdMIrdeckie B OOKa3aTENbHEC YPABHCHHS H HEPABEHCTEA,

9. lg5+ lg(z + 10) = 1 — Ig(2z — 1) + Ig(21z — 20);

x+10>0
2r—1>0
212 —-20>0 ;

lg (5(x + 10)) =g (10— ﬁ . (21:::—20))

m>20
0 =
.’L‘>—0 2
21 ; z=10.
27?7 —23x+ 30 =0 3
T=-
2
3
e =:10%.
QOrser {2, 0}
10. lg (2% 4+ 8) — 0,51g (2 + 4z + 4) = Ig7; vaZ = |a| |-
lg(z®+8) —lglz+ 2| =1gT;
2 _
B850 x+2>0 Vr: 2¢—-2x4+4>0
48 ) |m+2|—:c+2
.’B+2

x> —2 . x> —2
22 —-2e4+4=T7" 22 -2 —3=0"

> -2
z=3 .
z=-1

Orser: {—1;3}.



Pemernue TpeHHpoBOoUHOH paboThr 6

71

11,

12,

13.

14.

log3 (99:2) = 8log,(3x); DY) :

8log3(3x) — 8log,(3x) = 0;
8log,(3z) (logh(3z) — 1) =0;

1
— T=
logo(3z) =0 sv=1 3
3r=2 2

logs{32) =1 ; 1 =3
logs(3x) = —1 3= - 1
2 |p=1
6

[~

112 i
Orger: {6,—,5}.

log1 (log = — 5logz z + 10) = —2;
2

1\ 2
10g§w—510g3x+10=(—) ;

2
loggz =2 [w=9

logZz — 5loggz + 6 =0 [10g3;r: _3

Oreet: {9;27}.

lgZ2d - 201lg/z+1=0;

(1gz%)* ~20- %1g:r+1—0,
Igr=1
2. o ) z =10
9lg“x — 10lgz+1=0; lg :%’ [a: ¥

Oreer: {\‘Vﬁ; 10} .

2loglz = loggz - logg (V2 + 1 —1);
2log3 x — logg z - logy (vV2z+1-1}) =0;
2(logg x)? — logs 2 - logy (v2z + 1 — 1} = 0;

2
2 (% log3x) —logz z - logz (V2z +1—1} =0

1
logs « (§ logz = —logg (vV2z +1 - 1)) =0;

xr=27"

x>0



T2 JIorapudMudeckne H NOKA3aTEAbHEIC YPABHEHHA H HEPABEHCTRE,
loggz =0 _ m:io _
— o ’ '
| logs vz = logs (v2z +1— 1) {ﬁzm—l
(=1 z=1
x>0 ; x>0 ;
[l ve+1=+2z+1 z+2/z+1=22+1
[ =1 z=1 a: :i 0
{ x>0 ; { x>0 2=0"
— _ 2 =
|2V =2 dr ==z O
Oreer: {1;4}.
15. 3logy x + 2logyz +3loggz =0 logab=:0gcb
2 0g,. 0
3 a>0;,e¢>0;,56>0
—310g2x+210g2:1:+§log2w=0; atl; c#1
—3logyx + 3logy x = 0
z>0
0=0"
Orteer: (0;00) (n5060e 2 € D(Y) ecTh pemenne ypapHeHus ).
16, Haitanre HauOonbmuill KopeHb ypaBHeHUS

log. 5% + logy (x2 — 2z — 3)2 =1+ logs (59:2 —Tr— 12) .

(>0

2 —2x—-3#0 )
522 — 7z —12 >0 ’
| 2log, z + log, |22 —2:1:—3| = log, (2 (522 — 7z — 12))

4

(>0

z#3

Sz # -1 ;
(z+ 1)z —-24)>0

|2 |z — 22— 3| =102® — 142 — 24




Pemerne Tpenuposoanoii pabore: 6 73
Y //////////
Y _ AL,
1 24
20 WE 24 3 x

a) Ilyets z > 3, Torma |:c2 — 2z — 3| =22 - 22— 3;

DY)

r>3 )
m2-(a:2—2;r:—3) = 1022 — 142 — 24°

>3 )
at—2% — 13z 4+ 142 +24=0"
d = +£1;£2; £3; +4; £6; +12; +24,

1. Honoxum flz) = z* — 22% — 13z + 142 + 24 = 0;
f(=1) = 0. Bomomrmm nenenne:

zt— 23— 13:r2+14:r+24|:r+1

zt+ 28 | 22 —32?—1024+24=w(x)
—3z% — 1322
T 38— 332
—10x2 + 142
T —1022 — 10z
24+ 24
T 24z 424
2. o(2)=0;
_:1‘:3— 322 — 10:1‘:+24’3‘: -2
s — 222 22—z —12
-2+ 10z
T 224 2z
—12x+24
C—12x424

0) Ha 2,4 < £ < 3 KOpeHb, eC/IM ecTh, TO MeHbme 4.

Oteer: z =4 (HamOonbinu#t KOpeHb YPaBHEHHH).

% OM. xmEry «Ypaerenus», Ilaxmeficrep A. X., 2011 1., c. 106-114.



74 JlorapudpMudeckue u DOKA3ATEMBHEE YPABHEHUS] H HEPABCHCTEA

Pemenne npocrefimmnx nmoxkasarejbHBIX
H JIOrapudMHUYEeCKNX HEpPABEHCTB

Mpexne d9eM pelmaTh HEPABCHCTBA, DPACCMOTPHM PN HOMOHA-
TCIEHEX COOSP&}KBHHﬁ, CBA3AHHBIX ¢ MOHOTOHHOCTBK).

Ceoticnsea noxasamesbHsls HepaseHcms

L [a>1]

9

x

y=a

a™2
axl\\

»
0 Xz X x

Ipu H3 I1 > T2 = a®l > g%2,

Ilpu (0 <a <1| uz z; > r3 = 2 < a™2.

Tak Kak AJd TOCTOSHHOrO 3IHAYEHHA @ (PYHKUMA ¥ = a©
CTPOTO MOHOTOHHA, TO KaXKJ0€e CBOe 3HaYeHHe OHa IPHHUMAET
TOJNBKO OJME pa3, rae D(a®) = (—oo;00).

Obaacts namererns F(a®) = (0; 00).
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2. a) a>b>1;

Q&Q‘Q

a® > b* na (0; 00); 33 > 2% ma (0; 00);
a*® < b Ha (—o0;0). 2°3 > 3% ma {—o0; 0).

6) 1>a>b>0;
YA

I
1
I
1
I
1
I
1
I
1
1
Fy
T
1
|

b
0 1 » ;
a® > b® ma (0;00); (%)i(g)% aa (0: 00);
a® < b* ma (—00;0). (é)‘%{(i)% Ha (—o00; 0)
3. - i1
a) a1® > ¢f2(@ & h (@) > fa(x)
0D<axl )
| hiz) < falzx)’
[ a>1
6 o) < g o | L1 <2
0<axl
| fi(z) > fa(x)




76 JlorapmdMEvYecKkne K MOKa3aTeALHEIE YPABHCHAS A HEPABCHCTBA

Ipaxmurxym 8

Pemmure HEPABEHCTEO:

_z
1. 2 2 <8

x
2 2 <2 (y=2° — BospacTamIan);

x
= <3 —6.
2<, z > —6

Oteer: (—6;00).
2z
2. (%) ¥ < Y.

2z 1
L2z L 2 1 1 5

Oteer: (—1,25; 00).
1\s _ 1
1 z 1 1\* 2
5 z
(§) >3 (y_(g) 1), ?<1, z <25

Orser: (—00;2,5).

4 3 6.‘1:+10—$2 < 27
“\4 64’

6z+10-z2 3 xr
(%) < (Z-) (y = (Z-) l) . 6z +10—22% > 3;

2 -6z —7<0; -1 7 —1<z<T.

Otser: (—1;7).
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2\/:12—1

5. yp =2 w—1—3;
2ve-Tl _ 4g . 9Va—1-3 2ve=1-3(8 _ 47)
dx - 2z 0; 1z 2 0;
Va—I-1(g _ 2—-z
2 4;2 2 >0, iz > % [7@ > 0ve e D(H)|
r—120

/ﬂm >
77T

X

1
IR = 1<z<2

Oeer: [1;2].

6. (0,125)V% > [a/®) > 0 (a = 0,5) vz € D(H)|

x
28V’
(0,5)3V% > 22 - (0,5)%V%;  (0,5)%V*(1 — 2?) 2 0;
-1 1

1-2%220 %
LTS
{:1:20 o 021
X
Orser: [0;1].

7. (& +0,2)7 0% <1,
(:II + 0,2)w2—0,04 < ({8 + 0,2)0;

f 0,8
Z2+02>1 “’ﬂ“ﬁ
220,04 <0 \ 2 02 ¢
z+02<1 ; \ %
£+02>0 (02 0,8
?-004>0 | AL,
2 0,2 ;
77»;_0\/ L.
02 <z <08 |\

Ortser: (0,2;0,8).
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Jlorapu¢dMudeckie 0 MOKA3aTeIbHBIC YPABHCHAA W HEPABEHCTBA

8. 4% —2.5% < 10°.

Paznennm obe wacTy HepaBeHcTba Ha 4% (4% > 0):
B (1 5\* _ (5\"
1—2'4—x<4—$, 1—2(5) <(§) .

x
O6osHayuM ¢ = (g) > (. Torna

1
1-22 <t 204t—1>0; W
f

5 : > 1 5\° 1
2 2 |logs (E) > logs (5) (y = log§ T T) i
5\ 1’ 2 2 2 !
2) <7 0

z > logy 5 0,5.

QOrper: (log2,5 0,5; oo) .

(z+2" 1<l

(z + 2)°"~ < (z + 2)°.

a) z+2>1 f[z>-1 )
22-1<0’ |(z-DE+1) <0’
__ a7,

X

(-1 1).

-1 1 x

6) 0<z+2<«<1l [2<z<-1 )
2-1>0 ' \(z-DE+1)>0"’
2 —1

X
(=2;-1).
-1 1 X

Otser: (—2;-1)U(-1;1).



Tpernpopounasa patora 7

Tpenuposouran paboma 7

PemnTe HCPABCHCTBS.

1.

2.

() >

2z

N3 1
() " <3

2z 1

3.9 7 >—;

4.

b

10.

V3

1 2242 S 1 16—z .
3 9 !
xr—1

(%)T < v/125;

0,12+ +1-11-(0,1)** < 0;
3ve=3
3r+3 3

.z~ 4)“2_9 <1

x2 . 9‘/E < 32(‘/5"'2);

22VEH0S | 93-2/2H05 6,



80 Jorapudmudeckne B DOKA3ETCILHBIC YPABHCHHS H HEPABEHCTBA,

Pewerue mpenuposownoti pabomut 7

Pemmare HCpaBeHCTBa.

x
1\ "5 (-2 1 z 1 1
1. (3) 2>\/§. 3 ( 2)>32; 32 >32; >§; z>1

Oteer: (1;00).
L2
2. (1) Sl B ss s<-15
2 3
Oreer: (—o0; —1,5).

_4& 4 7
3 7>83 2, ——>—— —Adr>-——; :r<§.

1 $2+2-‘L" 1 16—x

1 z? 42z 1 2(16—z}
(—) > (—) i a2 42z < 2(16 — z);

3 3
22 44r—32<0; _ N8 T, -8<z<A
W X
Otset: (—8;4).
1 z-1
5. (g) © < /125
_zd 3 z—1 3 2x-2+43z 5z —2

<52; -

< =

> >0

2’ z
r<0; >04.

5 @ ;
x

T YT,

X

Oteer: {—o0;0) U (0,4;00).
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6. (0,1)%=+ 41— 11-(0,1)*+! < 0.
0,11 - (0,1)* +1-11-0,11- (0,1)* < 0; | -10
(0,1)>* — 11 - (0,1)* + 10 < 0.
O6osnaunm t = (0,1)* > 0. Torna

2 — 11t + 10 < 0 1 10
f
O <10, [(01F <017} [z>-1
{ (0.,]_)ﬁ >1" (O,I)x ~ 0,10 » p<Q ° 1<x<(.
Orser: (—1;0).
gve—3
vz—3-3
T 53”3 ,
3V _3(p 4 1)3VE33 3VEI2(9_ (g 4 1)) "
3F_2(8_$)>0- 21T>0.
3(z+1) 233
X
3z <8
3 T, N
X
Oreer: [3;8).

8. (z—4)" % <1

Mpu t=4 07 <1 — ucTEHA, 3HAYAT T =4 — pellleHHe.
(z—4)7 9 < (z—4);

z—4>1 z>5
22 -9<0 (x+3)(z—3) <0

r—4<1 ; z<H ;
z—4>0 >4

2-9>0 (z—-3)(z+3)>0



82 JlorapudMudeckie U MOKA3ATENbHEIC YPABHCHAS H HEPABEHCTRA

f 5
%

1 a3 3 0
%
N
f 4 5
EE— e
¢ 4 <x<h

o SATIIIIIIIIT
N %

Otset: [4;5).
9. a2.9vF < 32VE+2),

2 _ o2
22 9VF —gVEtZ < OVF (22 —92) < 0 {x > <0,

=20
W»
¥ oogz<o.

/

%
Orser: [0;9).
10. 22VEH0S5 | 93-2V2+05 - g
6t + 8

8 t? —
O6ozHasnyM = 22V*+05 50, Torna t+¥ <6; —F < 0.

0 N2 AN
e N/ 2
Taxk kak ¢t > 0, TO

{22~/°T0’5<4. {22\/m<22

92V/ZFTB ~, 9} 92VEF0B - 9 !
Vvr+05<1 r+0,5<1

1. 1;

\/a:+0,5>§’ :1:+0,5>:1-’
{2;2’325; ~0,25 < z < 05.

Oreet: (—0,25;0,5).
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Ceaoiicmea aozapumustecrur nHepaseHcmas

1. HseecTHo, ¥yro mag aoboif cTporo MoHOTOHHON hyHKIHH Cy-

mecTBYeT PyHKOHA, 00paTHad JaHHOH, rpadyK KOTOpO CHM-
METPHYEH OTHOCHTEABHO OHCcceKTpHCH 1 B 3 KOODAMHATHEIX
VIJIOB.
HeficTerTensHo, IoMeHsAeM MeCTaMH & Ha y u Haobopor. To-
ria oad noxkazatensHol GyaknmH y = a¢® noayamm & = a¥,
T.e. 0 onpedeneHuio jgorapucdma y = log, x. 3HawuT JIO-
rapudmugeckas QYHKIH ¢cTh DYHKNUA, 0OGPATHAA TIOKA3a-
TeJILHOH.

74

Y
Y

o]

P

/ y=log,x
Mpauem D (log, z) = (0;00); FE(log, x) = (—00;00), T.€. onm
NOMEHANACH MECTAMH.

IIpumewanne. Bun MoHoToHHOoCTEH ONA B3aMMOOODATHEIX
GyHKIHH COXPAHIETCS.



84 Jloraprdmrayeckne B NOKA3ATeNbHbIE YDABHEHAS A HOPABCHCTBA

2. T<a<T
Vi YA
y=log, x
IOSaxl
1°8ax2 i |
6| |
0 a
log,x,|
log,x; ———————>

T >22 = log, x> log, x2
IIpm H3 {:1:2 -0 .

le{ 3 { 1 > I = loga n << loga Hig )

x2 >0
3.
Y Y

log, « > log, = ma (1; 00); log, z < logy = Ha (1;00);

logy < log, = ma (0;1). log, z > log, = ma (0;1).



CpoiicTBa JOrapHMHYIECKHX HEepABEHCTE

85

Npu a>b>1: logyz > log, z npu z € (1;00);
log, x > logy = upu z € (0;1).

TlosroMmy ipu ¢ =4, b= 3:

logs 5 > log, 5 (mpu z = 5 € (1; 00));

log, (g) > log (g) (mpu & = g € (0;1)).

ITpr 0 < b <a<1: log,z > log, x mpu x € (1;00);
log, = > log, « mpm = € (0;1).

1
Ttosromy npu a = 37 b=

log1 5 > log1 5 (mpm z = 5 € (1;00));
3 2

2 2 2
log% (g) > log% (g) {npn x = 3 € (0;1)).



86 JlorapudmMudeckiie 1 MOKA3ATENLHEIE YPABHEHHA H HEPABCHCTBRA

a>1

Ty >x>0
a) log, x1 > log, z2 &
0<axl

o>z >0

a>1

. Tz > a1 >0
6) log, 1 < log,z2 &
0<axl

rp>x>0

5. a) Ha kakom MHOXecTBe f(2) = g(z) = t(x), rme
1. f(z) =2logyx;
2. g(x) = logy 2%
3. t(z) = log, m?

1. /4 £ =210g,x

o
—_—

—

N———

Y

2. Tak kak log,: #® = logy, |#], To logyz® = 2log; |,
rorga g(x) = 2log, |x| — (dyHrums werHas, 3Hauwr,
rpahuK CAMMeTpPAYEH OTHOCHTeNBHO ocH Oy,

B4 g(x)=2log, x|

——..‘.:‘ 1
I .
=Y




CroiicTea AoTapuhMIIECKAX HEDABEHCTE 87

3. Vurem, uro

log,, b* = glogab
a>0;,b>0;,a#1

1
log, z = 2log, x;

log sz = logzi_’ I = —%—

t
+ tx)=logpx

L=

e
N———
=Y

Otser: f(z) = g(x) = t{z) Ha {0;00).

6) Ha kaxom mHoxecTBe f(z) = g(x) = t(x), rae
1. flz) = 31°g3$é
2. g{z) = 318",
3. t(x) = 3'Bs3VE? 1)

1. flz) =382 =g (x>0).

2. g(z) = 382" = 3logslel — |z (2 #£0).
g(x)

=387 =g (2> 0).

Oreer: f{z) = g(z) = t(x) na (0;00).



88 JlorapudpMuaeckue u MOKA3ATENBHEE YDABHEHNS B HEPABEHCTBA

¥npasicuerun

1. Y7o Gonpiue?

3 3

1\1 1\s
1. (g) ...(Z) 13. log%2...log%2
_3 _2 1 1
2.13 4...4 38 14. | logi =...log1 =
=2 =2

4 R

1 1
3. | log;6...logg 6 15. | logy ~...log1 =
54 50
7 7 1 1
4. log5§...log6§ 16. logzg...log3g

1 —0,7 1 0,7
5. (g) e (g) 17. log36...10g56

6. | logy33...logg,3 18. | log; 2...log; 2
3 7

7. lOgo’s 05.. ‘10g0,4 0,5 19. ].Og}' 41, . IOgl 4-1

2 5
3 3
8 | 54...64 20. | 3lga5 | glosss
1 1
1\2 1\3 i1
9. | {z)...(=)° 21. | a3...63 (@a>b>1)
2 2
1\s 1\3
10. [ {z)... (=) 22. | a3...5% (@ > b> 1)
3 2
2\ 2 a\? 11
1. (=) ...{= 23. |ad.. b4 (b<a<xl)
3 5
12. | #=V38. . a4~ L7 24. | ak...bF (b>a>0, k<0)




YNpaxHeHHA

89

2. Ha kaxoM mpoMexxyTKe OTHOCHTENLHO @ CHPaBel/IMBO Hepa-

BEHCTBO? o
1. log17>log_1“7
a 2a—1

2. | (2a+ 13 < (a+3)%3

1 \VZ 1 \ 02
3 (3a—1) > (a+l)
4. 10g4a+2 0,7 > 10g2a+3 0,7

1 N U3 1 N\ U3
o | (sm) ()

3a+2 2a+3

B. | logay1) < loggysd
7. | B3a—1)"%1 > (2a+1)"0!
8. log(2a+1) 08 < log(4a_1) 0.8




90 JlorapuchMrgeckue 0 nOKA3ATENbHbIE YPABHEHNAS H HEPABCHCTBA,

OTBeTnt
1. Yro Gonpimne?
1 : 1 :
.l {=) < (—)4 13. | log1 2 < logy 2
5 4 2 3
_8 _2 1 1
2.13 4>4 3 14. | log1 = > log; =
32 5.2
1 1
3. | log; 6 >logg 6 15. | log1 - < log; =
54 50
7 7 1 1
4. 10g5 g < 10g6 “8‘ 16. 10g2 g < lOgS —5
INOT 0T
5. ('3") < (g) 17. 10g3 6> ].0g56
6. | logg 33 > logg 43 18. | logi 2 < logy 2
3 7

7. | logog 0,5 > logy 40,5 || 19. | logy 471> log 4-1
3 5

8. | 54 < 64 20. | 30245 >, 3logs4

1 1
21. a3 >b3 (a>b>1)

22. | a® >0 (a>b> 1)

{ 1

2

10. (§) <
2\ 2 a4\~ 1 1

11. (—) > (3) 23. a4 >b4 (b<a<l)

12, | 73 < g 17 24. | a* > (b>a>0, k<0)




YupaxKHeHHd 91

2. Ha xaxoM npoMe:kyTke OTHOCHTENHHO ¢ COPABEIJIHBO Hepa-

BEHCTBO?
1
1. log1 7>log 1 7 ac (—;1)
. 2-1 2 -
2. | (2a+1)%% < (a+ 3)03 a€ (—5; 2)
1 N2 1 N\ 02 1
5 (3a-1) > (a_-l-l) @€ (§’1
1
4. | l0g4,420,7 > logs, 30,7 ac (5; oo)
1N 03 [\ 93 2
. , ~-2:1
5 (3a+2) < (2a+3) “e( 3 )
6. | loga,11)5 <log,y35 a € (2;00)
1
7. | (8a—1)y"%> (2a+1)"% a€ (ﬁ; 2)
8. | 108(2041)0,8 < logye—1) 0.8 a € {1;00)
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Hpaxmuxym 9
1. Pemmute HepaBenctso log; (3z — 2) > log, (6 — 5z).
logy (37 ~ 2) > log, (6 — 5z) &

Jr—2>6-bx Bx > 8 z>1
= = =

6—56x>0 6 > bx r < 1,2
Orser: (1;1,2).

2. Pemute HepapeHCTBO logy (1 — 22) < 2.

1-2z<9
2r > -8
logs (1 - 2z) < log; 3% & 1—2x>0¢}{ £z

31 2r <1
x> —4
®lz<i
5
1
OTger: (——4; E) .
1+logisx
3. Pemute HepapeHCTBO ———————
1+ logys @
1+logdsx 1+logisz —1—logysx oo
1+ 10g0’5 x 1+ 10g0’5 x
logg sz (logpsx — 1
g5 (1080 ) <0
1+logysx
-1 0 1
W long
[ logggsz < 1 logy s« < logp 50,5
A 10g0’5 z>0 Aad 10g0’5 T > 10g0‘5 1 =
| logg sz < ~1 logg 5 = < logg s 0,57}
x>0,06
re1 ©51)
° 2
x>
z>0 (200).

Otset: (0,5;1) U (2;00).



IpagTakym 9 93

4. Pemnre HepaBeHCTBO log,, s > 1.
10g23.__3$ >1e 10g2w_3$ > 1032;\:—3 (23;' - 3) L4

[ 2z -3>1 [ fz>2
{x>2m—3 {:c<3 3>z>2
Sl f2r-3<1 <| (z<2
22 —3>0 z>15
| \z<22-3 | lz>3.
Otset: (2;3).

5. Pemure HepareHCTBO O,5l°gﬁ(]g;) > 1.
1

0 510%(13 i) >1e (J,5l°g"’§(lg 5) > 0,50 <

]

1 1
< log 5 (lg;) <0¢>10g~/§ (lg;) <log sl
1-10x

1 1 1
lg— <1 lg— < lg10 - < 10 <0
sl F FEN z a7 & z
elso gl >igl 1 1-Z 50
g:r gw g T x )
0 O
x
0 i
X
Otser: (0,1;1).

6. Pemmre nepasencreo x21H8% < 1000,
ITponorapudMupyem obe 4acTH HePABEHCTEBA II0 OCHOBSHHIO
10. Tlockonmeky y = lgx MOHOTOHHO BO3PACTAET, CMEICA Hepa-
BEHCTBA IPH J0TapAMMUPOBSHUN He MeHSeTCs.

lgz~2H8% < 1g1000; (—2+I1gx)lgzr < 3;

gz —2lgz—3 < 0; o1 3
lgx
Igx <3 lgx < lg 1000 z < 1000
= =
lgz > -1 lgx >1g107! x> 10"%

Oreer: (0,1;1000).
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7. Pemmure HEpABEHCTBO
logse 41 (5 + 8z — 42%) + logs_y, (1 + 4z +42%) < 4
—4x? + 8z +5=— (22 + 1) (22 - 5),

TAK KAK KOpPHM ypasgenns 4x2 — 8z —5=0

5
4+/16+20 4+6 T=3
1,2 = 4 = 4 5 1
r=—=.
2
1080,11((5 — 22) (22 + 1)) +logs_g, (22 + 1) <4 &
(522 >0
20 4+1>0
S2+14#1
5-2x#1
L1082, 41(22+1) + logye 1 (5—-22)+2logs_5,(22+1) <4.

2
Mycre logy,,; (5 —22) =t. Torma 1+¢+ 7S 4;

t-—3t+2 <o (t——l)(t—Z)

W/W_

logg,1(5 — 2z) < 2
logg, 11(5—22) 2 1
10g2$+1 (5 - 2$) < 0.

2z4+1>1
1082041 (5 — 22) < logapy (22 + 1)°
) logyy 41 (5 — 2x) 2 logygy (22 + 1)

logoz 11 (5 — 2z} < loggyyy 1
20+1>1

5—-2x>0
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6)

1

1.
2?

P

|

\

\

lz<1

- f

LY
y

-\

- f

z>0
5—2z < (2z+1)
b—2x22x+1
z>0

5~2rx <1
5—2x>0

z>0

42 +6x-420
A=
x> 2

<25

x>0
2(z+2)(2z—1) 20
r<l

x> 2

<25

] U (2;2,5).

D<2z+1<1
52> (2z+1)2
5—2x<22+1
O<2x+1 <1
5-2z>1

'w >0
4z’ 4+4z+125-2z

Ldx < 4
(x>0

L2r>4
\5>2a:

2¢2 +3x—2=0

_ —3+0+16 -3+5
- T4

1,2

-

(2 <0

x> -0

4

da? + 6z —4 <0
>w21

<0

0

sz >-05 {-0,5;0)

k:)::<2.

Otser: (—0,5;0) U0,5;1] U (2; 2,-5) .
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8. Pemurte vepapeHCTEO

1
i log? (2x + 3) + 8log? vz < logs (2 + 3)° - logg 2.

1 2
% (2logs (2 +3))% +8 (5 logs x) < 3logs (2 + 3} - logs z;

log? (2 4 3) 4+ 2logé = < 3logy (27 + 3) log, -

Tiyets logs (2x +3) =a, logsz =25

Toras a?+2b% < 3ab; a2—3ab+2b%2<0; (a —2b)(a—b)<0;
3b+v9b° —8b2 3btb [a =2b

(11,2 = 2 2 3 a=b.

m =0

n<0
Tlockonpxy m-n <0< = ,

m< 0

nz=0
HMeeM

(logys (2z + 3) — 21ogs ) (logs (22 + 3) —logs ) € 0 &
[ (x>0

logg (22 + 3
logs (22 + 3
logg (22 + 3
logs (22 + 3

[ (>0
22 -2z -3<0 0
>

< -3 o
x>0 —m’
22—-2x—-320 -1 3 s

2z -3

_-W//////////////E
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E'?'-—logl z? log? &-=
9. PemmTe HepaBeHCTBO T2 I zx 3

TlponoraprdMupyeM 0be 9acTH HEPABEHCTBA [0 OCHOBAHHIO
3 ITockonbky y = log1 & MOHOTOHHO YOBIBAIOMASA, CMBICH

3
HEPABEHCTBA MEHAETCA Ha MPOTHBOIIGIOKHBIIN.

3 _log, «? log? o3
log122 3 <glogiz 3 %
3 3
3 3
-~—210g13: loglzt: loglx—§ log; =;
3 3 3
(logl T—=—= +210g1 :1:) log1xz 2 0;
3 3

(lo 1x+2log1w— )logyt:?ﬂ;
3

loglx+3) (logl:c— 1) logy z 2 0;
3 3 3

-3 0 1
log%x
3 1
logizz21 log: =z =z log1 =
3 3 33
log1 <0 o logrz<log1 1 o
3 3 3 3
_ 1\~
log%xQ 3 logl z z log1 (—)
3
L 3 3
_ . 1
=3
o x>0
r=1
REES 27.
1
Otser: (0 §] [1;27].

4 3ak. 1157



98

Jlorapnmuueckue ¥ MOKA3ATENEHEIE YPABHEHUSA W HepABEHCTEA

10. PemuTe HepaBencTBo

logds_ (2,5+ )

Iockonexy
a? >0
=LA A
b-c<0
Hmeem

1
Og%,t’)—x (2a5 + :I?) >0
{(z+35)(z—1)

25+ >0
25—2>0
25241
(¢ +3,5)(z—1)>0
(logss_, (2.5 +2) =0
Lz +3540
lz—1#0
(25 +2 >0
25-—2>0
25—x#£1
| (z+3,5)(z—1)>0
Iw=—45

x#-35

Lz # L.

@35 @-1)

Ecnu
({a220 THCIATEND

b-c>(  PaBeH HymO,
a=0 TO He

BasKHO,
b#0 K8KOH 3HaK
c#0 HMeeT 3Ha-

MeHATEb.

logds_,(25+2) 20
(z+358)(z—1)>0
]-Og%,S—:c (215 + :3) “-<- 0
(z+35)(z-1)#0

=

( =25 1 25
X
=3.5 1
L X
-15
&

Oreer: (1;1,5) U (1,5;2,5) U {-1,5}.



Tpennposouyrnas pabora 8

Tpenuposovrnasn paboma 8

Petmre ypasnenus (1-13):

1.

2,

10.

11,

12,

13.

log, 1 (3z—1)=3;

lgbz+1g{z—1) =1

. logy z + logg x = 8;

. V227-22-3 — /33 4 /128 — 1;

. logs = - logg x = 9logg 3;

. 3logs 2+ 2 — z = logg (3° — 5°7%);
gz +3)+1g(2z+1) =1g (83— 2x);

. log, 3z +4=1;

(87)°%2 %7 = 32./;

5% + 127 = 13%;
23"’+—2~§;-6(2”——2—-w—1:~1~) =1
(\/5 +2\/ﬁ)z + (\/5 - 2\/6)3 = 10;

lz— 159 =1,



100  Jlorapmmudeckue U MOKA3ATENLHEE YDABHEHNA U HEPABEHCTRA

Pewenue mpenuposourot pabomu 8

1. log,_;{3z-1)=3&

22 -322+3x—-1=3z-1

(z—1)%=3z-1 ;
3x—-1>0 > =
o ¢ 3
(z-1#1 z#2
=0
(22 (2 —3)=0 [m 3
Tr =
S{r>1 o1
T
2
S58 z # 2.
Otger: z = 3.
2. lgbr+lg(z—-1) =1«
(52 > 0
z>1
S{x-1>0 = =
5z —5x—10=0
1gbx(z 1) =Iglo
(2> 1
S |lx=2
|z =-1.

OtBer: z=2.
3. logs z +logg z = 8;

1
logoz + '?:].OngL' = 8;

4
3 log, x = 8;

logoz=6; z=2% o=64

Orper: = = 64.
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4. V27 -20-3 = /33 + /128 — 1;

x?—2x—3 i 2
27 2 =4/3242v32+1-1; 27 2 =4/(V32+1)"~1;
z2—22—3 22—2z—3 5
27 2 =+82+1-1; 2 2 =22;
2 —22-3=5 z2-2x—-8=0; |::c=4
x=-2.

Oreer: {4;-2}.
5. logs = - logg z = 9logg 3;

logs « 2 2
1 . =9logg3; 1 =9logi 3 &
085 %" 15 g5 3 08s Og5 5
logg x = 3logy 3 logs = = logs 32 z=27
& _ _ 3 1
logs * = —3logy 3 logy z = logg 3 z= o

1
OTpeT: {27, —2,—7} .

6. 3logs2+2— x = logs (3% — 527%);
logg 2% + logg 52 = logs (3% — 527%) ;
logs (2% 5°) = logg (3% - 57°7); 8.5 =37 - 527
9.52-% = 3% 52—% — 313—2; 15%—2 — 1, z=2.
Otger: =2

7. lg(z+3)+lg(2x+ 1) =1lg(3-2z) &

(2+3>0 z> _%
2z+1>0 1
< 9 A PR &
3—-2x>0 & 2
g ((z+3) 2z+1)) =1g(3—2x) {20 +72+3 =3-2z
( 1
= 1 1
z > 2 ——<r<ls
N 2 2
<4 T < 1§ = =0
207 4 92 =0 z=—45.

Oteer: z=0.



102  JlorapudMAY9ecKHe I MOKA3ATNBHEIE YPABHCHHA H HEDABEHCTBA
8. log,v3z+4=1¢
3r+4>0
z>0
- Jz>0
& 41 Slr#l &
x
Vir+4=
log, v3z+4=log,x ¥ ¥
2> 0 x>0
z#1
Slr#El =
9 =4
Irt+td=zx
x = -1
Otper: = =4.
9. (8x)'°%2*3 = 32,/7.
ITponoraprdMupyeM obe YacTH ypaBHEHHA M0 OCHOBAHHUIO 2:
log, (8)*%2%~ = log, (32v/7) ;
(logy x — 3) (Jog, 8 + logy &) = log, 32 + log, /7;
1
(logox — 3) (3 +1logo )} = 5+ 5 1082 %5
1
logdz —9—5— §10g2m =0; 2logiz—log,x—28=0;
114224 1415
(log, w)1,2 = 1 =72 3
=16
logox =4 z =24 .
[log2m=—3,5 < [3:=2_3’5 < :—\/g.
16
V2
Oreer: {16, B
10. 5% + 12* = 13°~.

xr 12 x
Paznesmum obe 9acta Ha 13%: (—-—) + (—) = 1.
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Tak xak —
12 13 13
— <1
0<13<
OXKHM 5 = sina 12 = CO8 Q¥
TO TIOJI 3= 3 .

5
0<ig<l 5\? (12)\°_25+l44_160 .
" 7169 169

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

QueBnHO, 4YTO IPA & = 2 OHO IPEBPAINACTCA B OYEBHAHOES

TPATOHOMETPHYECKOE TOMAECTBO SN’ @ 4 COS>

(sina)® < sin «

3HAYHT
(cosa)® < cosa’

a) Ilpm & > 2 {

(sin)® + (cos a)® < sin® a + cos? o = 1,
YTO HPOTHBOPEIHT YCIOBHIO.
(sina)® > sin «

6) Tpu = <2 { (cos &)® > cos® o

, SHAYHT
(sina)® + (cos @)® > sin® & + cos? a = 1,
9TO TAK¥Ke He MOIXOAHT.

QOtget: £ = 2.

8 1
3= —
11. 2 _2@_5(23#,2?1)*_1_

1 2
ObtoznaunuM ¢t = 2% — e 2% — TR Bossemem B Ky6:
2 2\ (2}
3 _ 93z 2 ~—
10 =29 — 3. (2%) -2—$+3°2x°(2—x) +(2—z) =
8 2
— 93z
=2 —2@—3—2—2"’(?—2—3:).

Torna ypaBHeHHe NPHMET BHI,

3
(2‘”——) =1c>2“°—22—$-—-1. Tomyanm

=2 z=1
2x _ 9x _ 9~ )- ? .
92 _ 9% _ 9 =) [2w: Z1 ¢ (0:00)

Ortser: z = 1.

a=1.
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JloraprgMHYecKne U NOKA3ATENBILIC YPABHOHAS U HEPABEHCTRA,

12. ( 5+2\/6)$+( 5—2\/6)x=10.

13.

Tak Kax
V5 +2v6- V5 —2/6=1/52— (2v6)% = BB -2 =1,

1
5—2v6=

VE+2v6
Ob6ozaraamm t=( 5+ 2\/§)$ >0, Torpa (\/5 - 2\/3)z= %,

H YpaBHEHHE NPUMET BHJT
1

42 =10 2-10t+1=0; h2=5+vHA=5+2/6

'Emz_\/&g“’_um (5+2\/§ 1 );

V5+2v8) =5-2v8 T 5-2V6
Z=1

(5+2\/')2—5+2\/” 27 [:r—2
(5+2f)2—(5+2ﬂ g=—1 T =2
Ortger: {—2;2}.
|z — 1)7°-9 = 1.
a) le—1]=1;

r—1=1 T=2 173 = 1 — ncruna;
z—1=-1" z=0" 17% = 1 — wucruna.
6) lr—1=0; z=1; 0%=1— noxs.
B) 22— 9 =0

z=3  [3-1>0 {2/°=1— mcruna;
z=-3" |-3-1]>0]|—-4°=1— uncruna.

Otser: {—3;0;2;3}.
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Tperuposouran paboma 9

Pemnre HepasercTra {(1-14):

1.

2,

10.

11.

12,

13.

14.

logg 4 (& — Tz) 2 logg 4 (3 + 11);

8% < 1002

gz -2)+1g(2T—2) < 2
. doge 3z +4) > 1;
. log,_3(2x — 8) > log,_3 (30 — 6z);

- logy (z — 8)? +logy (2 — ) > logy 2T;

9 3 3
52logiw _ g logs e < 5

1+ 10gw+1 (:L‘ — 3)

Tog,, 1 3 2 logg (22 - 3);
2+

3 log (52 — 6)° — logs (5z — 6) logg 2% <

logyr, 1 7+1ogg, 72 0

N 5476

OEONE
kiy w
%8 5 g7

4% + (z — 13)27 < 2z — 22;

(9°-10-3"1 +1)log(4z — 1) < 0.

1
—6 10g3



106  Jlorapudmudecxue n MOKA3aTENLHEIE YPABHEHHS H HEDABCHCTBA,

Pewenue mpenupoeournol pabomus 9
1. logg 4 (2% — 7z) > logg 4 (3z + 11) &

22 —-10x-11<0

2 —Tr<3z+11
&lzxi-T7r>0 {

z{x—-T)>0.
04<1
-1 11
o Oreer: {-1;0) U (7;11].
I
2. 2'8% < 100z.
IMponorapudmupyem ofe wacTH HepaReHCTBA NIO OCHOB&-
auo 10:
lgz'8* <1g(100z); lgfxr<lgloo+lgz; lglz—lgz—2<0.
Pemas HepapeHCTRO, HMeeM -l 2
lgx
lgz < < lg10° < 102
g:c2%lg:c Ig10 %x 10
Igz = -1 lgz >1g107! z 2101
Oteer: [0,1;100].
z—22>0
3 gz—2)+1g(2T-2)<28<K2T—2 >0 &
lg ((z—2) (27—2)) < 1g 10?
z>2 x> 2
S r <27 S <27

—22 4 29z — 54 < 100 7?2 — 29z + 154 > 0.

20 £+ /841 — 61 20+1
x2—29m+154=0; T2 = 9 82 66= 92 5;

o (5> T,
T= z <27 T
=T .

{(z-22)(z-T)>0. . 2
Orser: (2;7) U{22;27). x
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4, log,2 (3z+4) > 1 & log,2 (3z+4) > log 227 &

) [ [(z-1)(z+1)>0
{w2>1 (z—4)(z+1) <0

Sz+4> 2 @—1)(z+1) <0
| (0<a?<1 e | |z40

3z +4< 2’ (z—4)(z+1)>0
3z+4>0 1

.

e —
(T

|- /1A
T,

L X

Ortser: (1;4).

5. log,_3(2z — 5) > log,_5 (30 — 6x) &

[ ’:3:>4
3 3
20 —-5>30—-6x>0 x<b
A= A ¢
O<x-3<«1 < <4
I k$<4§

Oreet: (3;4) U (4%; 5).
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JlorapugpMryeckie B DOKA3ATENbHEIE YPABHOHHS H HEPBBEHCTBA

6.

logy (= — 8) + log1 (2 — ) 2 log1 27 & | log,2b? = log, [b]

9 3 3
%logl |z — 8| +log1 (2—z) = log1 27 &
3 3 3
(log) |z — 8(2 — x) 2 logy 27
#42_33:)0 5 = mpn x < 2
2 |z —8=8—=x
[z —8)">0
(log1 (8 —z) (2 —x)) 2 10g1 27
3
Sz <2
|z #8.

CmMbIca HepaBeHCTBa MeEHAEeTCA Ha leO’I‘HBOlIOJIO)KHbIﬁ, TaK

1
KAk OCHOBAHME Jorapudma 3 sMeHeIe 1, T. 6. $yHKUuA yOLI-

BAIOASA:
(8—9:)(2—9:)@7# z? - 10z +16 - 27 <0
<2 <2
2?2 — 10z — 11 < 0 SN
x <2 *

Oteer: [—1;2). iiiiii:;)‘:? »
52 logie _ 41085 % < 5.
(51°g5$)21035x *4'$log5:r —5< 0 x2log5w_4_xlog5x —5<0;

Mycre %'%85% =g (@ > 0, Tak Kax z > 0). Torzma
- 3 a’-4a-5<0<(a—5)(a+1) <0<

a

{x10353g5 #{logs xIOga$glog55 #10g§:r<1 o

xlogs® > 1 x>0

logs x < 1 €1 €
o ge K 1 - 0gs ¥ & logg B o r<h
logsz 2 —1 logs = = logg 571 z 251

Orteer: [0,2;5].
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1 +log,, (x — 3)

8.
10g(:c+1) 3

2 logs (2 — 3).
1>0
logz (z — 3) v

a) log, 41 (z —3) = logs (z + 1)

z—3>0
TO eCTh TIpH T > 3.

6) lo 3= : npu {7 +1>0
B 1T P (@t ) ¥ r+1#£1.
logs(z—3)
1+log,; (z—3) 1+ logg(z+1) _
®) — 3 Ll
O8(z+1) logs(z-+1)

= logg (z + 1) + logs (z — 3) = logs({x + L)(z — 3))

npm x > 3, No3TOMY
1+ log(y4yy (z — 3}
]-Og(a',—l—l) 3

@{b&ﬂm+n@w3n >logs (22 -3)

2 logz (2r —3) &

r>3

{(z+1){z-3) = (2z-3)
2e—3>0 =S
>3

|
ﬁ{ms
-

=4

2—2r—-322c—-3

>3
z{x—4)
° %
0 4

Oteer: [4;00}).

mpu {z+1#1,
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§ 10g3 (5¢ — 6)% — logs (5z — 6)° logg z° 610g3 1

g (3logs (5 — 6))°—3logs(5z —6)-6 logy 2 < —6 (logs z)°

Y52 -6>0 <
z>0

- {1210g§(5::c —6) — 181log; (52 — 6) - logz z + 6logix < 0
x> 1,2

IonoxnM loggx = a; logs (52 — 6) = b. Torma

{2b2—3ab+a2g0_ 5 #3a.:l:\/m' b=a

z>1,2 12 4 ’ b= 20

{(b-—a)(zb—a)so

z>12

N z>12
{logs (5 — 6} — logz ) (2logs (5z — 6) — logz z) < 0

z>12 (2> 1,2
logg (52 — 6) 2 logy « $Sr—-62x
- 2logs (5z — 6) < logg = - >(5m—6)2$m -
z>12 x>12
logs(5z — 6) < logz = {z—-6<¢x
2logs(5x — 6) = logg z 5z —6)2 2=
- 5
;_
i’
{2502 — 61z +36 <0
z>12
=4
< 2
:B-n.._‘z
{2522 — 61z +36 >0
(&> 1,2,
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25z —6lz+ 36 =0<
61+ v612—100-36

ST1p= 50 =

_ 61l /3721 — 3600 _
- = =

=1
=61;(:]11# m_@
T

11
Otget: [1 % 1,5].

10. logg, 1 7+ logg, 7 20 &
1 1
< logy {4z + 1) + log, 9z ~
log; 9z + log; (4 + 1)
log {4z + 1} log, 9z

[Tycte log, 9z =a; log; (dz+1) =b;

a+b2z20 a>0
a) , T. €
ab >0 b>0.

a< —b

a+b<0 (b <0
6) |,

ab < 0 as —b
ta<0
L b>0.

z20&

1,2

=
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[ log- 92 > 0
logr (4z +1) >0

log; 9z < log,

4r+1

e

log; 9z > 0
r‘log7 dz+1)<0

log, 9z < logs

4z +1
ﬁ log 9z < 0

| logz (4 + 1) > 0.

1

O9r >1 T > — 1

a) ; 9; xz>-.

dr+1>1 >0 9

2 _

36a° + 9 1SO
4 +1

9r > 1 @
dr+1<1

—94+/81 +144
36224+ 9z —1=0; Ti2 = 9 81+ :

- 72
1

T 12
z=-1
3

6)

x

(3622 +92—1
6 +9x <0

4+ 1

B)ﬁ9w<1

\43:+1>1.

( -1 -1 1
3 4 12
{ 7

=y




Pemenne TpenupopoaHoit paboTel 9 113

Bo3aMOXHO 7 Ipyroe pemeHHe.

logyr 1 7+ logg, 7 2 0; D(H) : (O;%)U(%;OO)—
a) Iycts m>% (92 > 1). 3uaunt 4z > g,
1 b=T
Torga dx+1>1 (4-—+1>1), log, b2 0.
9
a>1

1
Hosromy logy,.; 7+ logg, 7 2 0 na (5’ 00) .

1
6) Paccmorpum logy, ., 7+ logg, 7 > 0 na (0; 5) .

1
OuesngHo, 910 U3 HepapeHeTBa 0 < X < g crenyer
4z+1<1 1 z <0, uero ne MoxkeT 6oty mo D(H).

13
3Ha9UT 1<4:r+1<§.

1
Kpowme toro, u3 0 < 9z < 1 cnegyer, 1170 — > 1.

Oz
Torna Tax kaK 10gy,11 7 2 ~ logg, 7,

10 logy, 172 1log 1 7.

Oz
PacemorprM rpadukn dyrkunit y = log,z v y = logg
(snece log, z =logyz, logyx =loggz, 1< a<b)

Y

y=log,x

Nz rpacdura oueBngHo, aro ipa @ < b logy 7 2 log, 7.
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Jlorapudmuaeckue ¥ mOKa3aTeBHLE YPABHEHHS M HEPABEHCTBA,

Ananormuso npu a <b m3 logy, 1 72log 1 7
9r

1 1
mpr 4z +1>1 (x>0} u %>1 (0<a:<§) cnenyer,

1 2 -
M+l 362" +9z -1
Oz | Oz .
4TOo 1 1 :
0 < = —
<& 3 0<a:<g

( (122 — 1)(3z + 1) <o
) 9z

1
0 -
\ <27<g

1 1
Otget: (0, ﬁ] U (g,oo) .

IIpnmevanue. OueBnmHO, 4TO Normveckuit anammz D(H)
B AaHHOM ciyuae Gonee addbexTuBen, 4yem mpocTolt repebop
BAPHAHTOB.

. (

Tlonaras t = ¥z > 0, nonyuumM ypaesenne t2 — 5t 46 < 0;

T

\Y

3\VF_ [3\P¥=¢ 3
) (—) . Tak xak ;<1,m\/5$5\‘/_—6.

T

2 3 Ye<3, [xx8l
> Yz 22’ |zxz16°

Orset: [16;81].
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12, 738 5 g7,

z>1 xz>1 0

-3z -8>7 z < —5

D<ze<l D<z <1 '
{—3m—8<7 {x>—5 O<z<ld
Orteer: (0;1).

13. 4 + (x — 13)2° < 2r — 22.

4% + (x — 13)2% — 22 + 22 < 0. Oboznaunm t = 2* > 0.

Toraa t% + (z — 13}t — 2(z — 11) < 0.

Paccmorpum ypasuenne t2 + (z — 13)t — 2(z — 11) = 0.

_ 18-+ V(13 — )2 4 8(x — 11) _

t12

2
_&13—x:|:\/:r:§—18x+81_13-3::|:(;t:——9)
= 3 = 5 )
t=2 ) 2% =2 ) z=1
t=11-2"’ 2=11-2" =3
\y“
11
8
x\]]\
L
__EE:——-—-—"’“‘L
0 3 11\?
22—-2>0 2% > 2 r>1
22 -1N1+z<0 2 <1l—2 <3
2 —-2<0 ’ 2% <2 ! z<1
2*~114+z>0 22 >11—-2 z>3

Orser: (1;3).
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14. (9% - 10-3*"! + 1) logd(4z — 1) < 0.
(3-9% —10-3° + 3)logZ(dx — 1) < 0;
[3-9°-10:-343>0

logé(4z —1) < 0 )
3.°-10-3+3<0 ’
log2(4z —1) >0

Paccmorpam 3(3% — 3) (3“ - %) =0.
¥=3 r—
8% = % ’ [m =-1
1

3(3 ~3)(3 -3) <o,

BepHeMCﬂ K CHCTeMe:
logd(4z — 1) # 0

—l<ax<l
—l<x<l 1
4z-1>0; {773 STy
- 1 o
dz—1#1 rrl g

11 1
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parmuxys 10

1. log; (64+7 ") =1+ &
& 714 = § 4+ 77 o onpenenenuio Jorapudma, To ecTh

7-7"—6—7"*=0. lyers 7° =t (¢ > 0).
1

Torna 7t—6—E=0; T2 —6t—1=0;
3+/9+7 1
flo=———3 fi=1 ta=-=¢&(0;00);
7 7
=1 x=0

2. y/log, V3z = —log, 3.

1 1
4 ,5 log, 3z = —log, 3; \/5 (log,z +1log,3) = —log,3;

% (1+log, 3) = —log, 3.

1
Iycts log, 3 =t, Torga 3 (1+t)=-t

bz0
IMocroneky +/a = b %{ 52 HMeeM
a="b%
1 —tz0
—(l+t)=~-t& <
2(+) l(1+t)=t2
2
tg0
t<0 N t=
22 -t-1=0 po L

|
[
L

]_ =
t:‘%, T. €. log$3=_§=>3=:v 2, z=3% &=

|
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3. 4log15:r: _ 310315 z—0,5 _ 3log13 z+0,5 _ 22 log, g :I:—l-

1

logq,2—=
! 16 — ql +0,5 1 -0,5.
4'9%16% 4 4 2 == 30816 TTU0 | 30816 & "9

. 1 1 1
408162 | 472 . 410816 — 32 . 3logie % 4 37 2 . 3lotae 2,

1 1 4 “’5164’ 4
qlogigx [ 1 4 _) = Jloge 2 ( 3 _) ; (..) =
( 5 V3+ 7 3 5

9 4\ 10816 % 4
— -

ITockonbk, LI A—L
OIBKY 3/ =13
10g16x=g; z=162; x=64.

B |t
toico wl [ ]

OTeer: = = 64,

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

ra:>0;
r#1
D(V): < 1
x# i
1
7 16
[Tockoneky log, b = @, HMeeM
3 + 2 + 3 o
logyz ' logydz  logy 16z
3 T2 3
+ + =
log,z  loggs4+logyz  log, 16 +log, x
3 2 3
Il 1 =t T -+ —+—=0;
ycTh logy x orma +1+t+2+t 0;

3A+0)(2+8)+2t(2+8)+3t(1+8) =0
82+ 16t +6=0; 42 +8+3=0:

-4+ /16 —-12 —4+2
t12 = 1 =
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3 3
t=-3, logsz=—3 |
[ £=-0,5 logy x = —0,5
[ _3 :::=l
r=42 8 e D).

— 405 1
_.'174-4 ! $=*2"

11
Orper: {g, §} .
5. 2losiz 4 gloger — 4,

ologiz _ (2le2<) logz@ _ glogaz mosToMy Z0B2% { ploBa® — 4,
T.e. r1%82% =2,

IIponorapudmMupyem obe 4acTi ypasHeHHs 0O -OCHOBAHMIO 2:

2 logox =1 T =2

logleogzx =logy2; logaz=1= [10;:3 ~ 1; o 1
2% = — =z,

2

1
Orser; {2, 5} .

6. logg 4 (#® — 72?4 13z — 2) = (v — 2)"°8=-23 Jogy , (z — 2).
—-2>0
z— 2823 = 3 ypr {7 I09TO
(x—2) mp {3:—2751’ My
logg 4 (x3--7a:2+139:—2)=10g0,4(x—2)3.
Torma 28 — T2 + 132 —2=2-3-2-22+3-4-2z — 8.

Hockombky a° — 7z 4+ 132 — 2 = (z — 2)% > 0, mocToponnux
KOpHell HeT.

r=3

2— —_— =
x*—x—6 O#[m=_2'

C mpyroii cTopoHel, & > 2 H = # 3, nosToMy & € .

OTpeT: KopHel HeT.
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Jloraputhmugeckne n MORA3ATENBHEE YPDABHEHHS B HEPABEHCTEA

7.

log,y1 (2% + 8 —9z) log,_, (x+1) = 3.
L
log,4y {(x — 1)
—_— 1 —
log, 1 (- 1)
T.¢. log, ) (2% — 9z + 8) = log,y, (£ — 1)%.

log, {(z+1})= , TOITOMY

log,,; (2% +8—9z) - 3,

Torna 2° — 92 +8 =23 —322 + 3z -1,

302 —1224+9=0; z2—-4x+3=0;
T =3

IIpoBepka mokasplBaeT, 9T0 £ = 3 — KOpPeHBb YPABHEHUS.

OTeet: £ =3.

Ylogs x + Ylogsx = 2.
[Iycre ¥logsz =1 (t20).

Toraa &logsx = %  {/loggz = ¢!, u ypasrenme npumer
Bax tr+13—-2=0.

Quepupo, uro ecnu A(t) =11 +43 -2, 10 A(1) =0, creno-
BatenbHo, (t* + 12 — 2) nenutca 6es octaTka Ha (f — 1).

Brinoanum JAeJIeHne:

4+ 23 —2]t-1
- |3 +22 + 2t +2
23 -9
T o8 — 942
22 -2
T ot2 9t
2t —2
Tot-2

t 20, mosTomy t3 + 2t? + 2t +2 > 0, T.e. HOBHIX KODHell HeT.

Urak, t=1; %flogsz=1, loggez=1 =35
OteeT: £ =5.
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9. 3log}, x — 13logyr & + 16 = 39log,, 3 — 27log? 3.

1
Iocronery logyr x = 3 logs x, uMeeM

1
%log%x - ?3 logz x + 16 = 391log, 3 — 271log2 3.

Crpynnupyem:
1 13
3 (log}z + 81log2 3) — 5 (logg x + 9log, 3) + 16 = 0.

IMycrs logzz + 9log, 3 =1,

Torma 2 = logsz + 2 - 9logg = - log, 3 + 81log? 3.

Ipunamas Bo BEHMaHme, uTo log, b logya = 1, momydaem
oTCIONA 12 = logg z+ 81 logi 34+ 18, wnu

log3 = + 81log2 3 = 2 — 18 (mockomeky log, 3-loggz =1).
Torna U3 MCXOMHOrO ypaBHEHHA MOTyYaeM:

%(9 - 18) - %t+16=0; 2 — 13t +30=0;
t=10 logs z + 9log, 3 =10
t=3; logs z + 9log, 3 = 3.

[Iyete loggx = a.

[ockomeky log, 3 = orz

0 , HMeeM:
g3 L

9
aty=1 [a2——10a+9———0

2 _ =

a—i--9-=3 a‘* —3a+9=0 (D<0).
i a
[a=9 loggz =9 z=23°

T. €.
a=1, loggz=1; xr=3.

x>0
D(V¥):
™) {a:;él.

OTgeT: {3; 39} .
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Jlorapuchmugeckne ¥ nOKA3ATEBENE YPABHECHAS B HEPABCHCTES

10. zlog; (1 + 5a?) = log, ((20.\/5)x +(1- 5a2)w) .

‘{2&/3)0 T.¢ @€ (0;~@).

P
a9 onpejeneHa TOMLKO ecnd a > 0, moaTomy

1—5a2 >0, 5

logs ((1 + 5a2)%) = log, [(2(1\/3)"E +{1- 5a2)“] o
& (1+5a%)" = (2av5)" + (1 - 5a%)".

Paszenns obe wactn ypastenns Ha (1 + 5a2)°, momyqaen:
L (208 Y7, (1-5a?\?

~ \1+45a2 1+ 5a?
HOCJIe,nHee COOTHOIIEHHE ITIOXOXKe Ha TPHIOHOMETPHICCKOR
TONNECTRO.

Mpoeepum: nyctes av/b = tg 8, Toraa

2av/5 2tgf  1-5a% 1-—tg?p

1+5a 1+tg2f  1456a2 1+t28

310 dopMynhl, BeIpaXalomue Sing W €08 Yepe3 TAHCEHC
HONOBHHHOI'O yIJIA, T. €.

2t 1—tg?
_gg = sin 23; ~——-~—-——-g2ﬁ
1+1tg4p 1+tgf
CrnepoBaTe/IbHO, YpaBHEHHe HMeeT CIe/IyIonit BU;
1= (cos283)* + (sin28)”,
HO 3TO BO3MOXKHO sl MOBbIX B, Tonmko ecm z = 2 (Torma
3TO TPUTOHOMETPHYECKOe TOXKAECTEO).

= cos 2.

OTeeT: = 2.
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Tperuposouran paboma 10

Pemmre norapudmuaeckne sepasencrsa (1-10):

1. logg (x+ 1) +1ogs (z — 1) > logg 3;

T E

T
2. V16% — 45+1 > 4 — 4%,
3. log, (23 +1)log,y 2> 2
4, zlogos+ 0 54,

2z
5.1 — £ 0,5
ng? |$C—3| B

6. 2log;logy z + logy logy (9¢/x) > 1;
3
z+5

7. (22 +z+1)742 > (a2 + 2 +1)°;

8. \/logo's (a:"’ — 4z + 14—9) < 1;
9. log, [(\/m)x+ (\/2—_\/5)1 z logy (( 2+\/§)x+1)+1;

g+ Yigle| < 2.

1

=)
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Pewernue mpenupoeownoii paboms 10

1. logg (x+ 1) +logs (x—1) > logs 3 &
. T

m m
z+1>0
&{z—-1>0 & 8«1
logs ((z+1)(z—1)) >logs 3 il
T T
x> -1
Sir>1 =4
(z+1)(z-1) <3
z>1 z>1
A <9, Sl <
e —1<3 z° <4
Orser: (1;2).
2. V167 — 43+1 = 4 — 4%,
\/45—4'4¢24—4¢.
[yers 42 =1 (£ > 0), Toraa V2 —4t 24—,
b=0
a2 b
ITockonex azbs
y Va > b <0
a =0,
HCXOAHOE HEPABEHCTEO PABHOCILILHO
4—t=0 t<4
2 9 t=4
t“—4t 216 — 8t + ¢ o t=>4
4—-t<0 t>4
\ t>4
2420 tt—4)20

4 =4, zzl.
Orser: [1;+00).
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3. log, (303 + 1) log, .,z > 2.
log, b-log, a = log,a'%%?®, nostomy

log (g 41y #%=(= 1) > 2 & alos-b =
x>0
r#1 =

loggy (22 +1) >2
{MokHO cpa3y no ceolicTey log, b - log,a =log, b)

z>0 [z>0=2z+1>1]
Ser#£l <

log, 41 (2® +1) > log,. .y (x + 1)°

z > x>0
>z #l ST #l <

B 41> (z+1)? B+1>22 42041 .

z>0 z>0
Ser#Fl elx#l x> 2.

z(z?—z-2)>0 z(z—2)(z+1)>0
Oteer: (2;00).
4. z'BosT+e £ 54,
IMponorapudmupyem obe wacte mo ocmosanmio (,5. Torga
HePABEeHCTBO MPUHKMAaET BHJ, log) :z*:(l°g°=5. a+d) -, logg 50,5%;
(logg s = + 4} logg 5 = > logg 5 0,5 + logy 5 .
Iycrs logg gz =, Torna (t+4)t > 4+1;

243t-4>0. W
f

x>0 x>0
10g0'5$ =1 o xr <05 o xz < 0,56
logp sz < —4 z>0 x>0

z>0,5"1 x> 16.

Otset: (0;0,5) U (16;00).
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2z
5. 1 —— < 0,5,
ngzlx__zl 0,5
logﬁzI fsl < log,2 (:1‘:2) P
[ (22> 1 (z>1
| — 3| 2
2 <ol o3 "
[[z-3] >
< |, (D<x?<cl &
0<z?<l
x>0
2 _ .0 .
<|$_3| z#3
2x 12| 2x
| z-3 7 Lz 37 °
-(:x:>1
43:963
2— |z -3
2" Ty«
& f"( =3 )‘“” &
Iﬁ<w<_1
:1‘:(2—|;r:—3|)20
LY |‘1"_3|
— rw>1 {23)3
—<
| SR x(b—xz)<0
- N I<z<3
2—jz=3)} <0
z(2—{z—3[) c(z—1) <0
O<e<l
0 Dl
~lz—3) =0
|z~ e —3) Nee-13>0
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:E b
¥

T

x

o
< gi c
" J

Otser: z 2 5.

6. 2logzlogzz + logy logz (99/x) 2 1 &
3

Ilog3;r:>0
< $1logs 9z >0 o
| logs (logg z)? — logy logs 99z > 1
rlog3;t:>0
o ¢ 10g39\1/_>0 -
Oga &
1g310g3g;\/_
log3f>0 loggz > 0
¢,<2+§1033‘”>0 o Jlogaz > —6 -
\%23 1Og%$>3(2+%log3x)

1
{0g3:1:>0 Slogzr 23 & =27,

logiz —loggz —6 20
Otser: [27;00).
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7 2 24 2 3
(et rz+1)e+2 2 (a2 +2+1)°.

{a> 1
fi(z) 2 f2 ()

Hockonsky aft(®) > g2} o {0 <a<l
hH(=z) < falz)

a=1
{VxGD(fl)ﬂD(fz),

HMeeM
x+5
(22 + o+ 1)w+2 (z?+z+ 1)

(22 tz+1>1
{z+5
T+2
IO<w2+x+1<1
r+5

|z +32
PZtr+l=1
{a:;é -2

(2(z+1)>0 w
{ -2z-1
ety
x+2 >0 \
Iw(a:+1)<0 \ —2 ~%
—2r—1 <l 0

— =<0
X
, Z+2 <

v=-l 7 /w’
1
slae=0 \.W:’z 3 *

— 0
|z # 2. ¢ *

=3

& 2Z24+z+1>0 vz

<3

wY¥

f
% 4

Oreer: (—2;—-1]U [—%; ] .
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19
8. \/logoj (272 — 4z + E) < 1.

b>0
Ilockomeky Va<b& {a=0 nMeeM
a < b?,
1
logy 5 | z* —4m+—g =0
4
A=
19
logy 5 { 2 -—4.’.C+—4— <1
19
x—%+1 1
19
& { x? —43:+Z>0 =
19
2 —dz+ = >05
\ 4

42 — 162+ 15 <0
& 422 — 162+ 19> 0
422 — 162 + 17 > 0.

8+v64—60 8+2 [2=25
4 T4 ' |x=15

4?2 —16x+19>0 Vz, Takkak 4>0u D <0

42 ~ 16z +17>0 Vz, Taxkak a=4>0 7 D=-16<0.
CnemoBaTenbHo, CHCTEMA PABHOCUIBHA HEPABEHCTBY
4(z—15){z—25) <0

Ortzeer: [1,5; 2,5).

9. logg ((m +(\/W§)$) logs ((\/ZWE)EH)H.
i e P e
(m) +{v2-V3) 23(v2+V3) +3

5 3ak. 1157

422 —162+15=0; T12=



130 Jlorapudmurdeckue H TOKA3ATENbHLIE YPABHEHAS H HCPABEHCTBA
z 1
Iycrs 2+\/§) =t t>0;2—\/§= , TOTOa
ser (v (t>0) 75 T
1
t2+E=3t+3; 3 -3t -3t +1=0.
Pazzennm nocnennee seipaskenye Ha ¢4 1:
B3 -3 -3+ 1|t+1
3+ 2 2 —dt+1
_ —4t*-3i+1
—4t? — 4t
_t+1
t+1
t =—1 — xopens. Ho t = —1 & (0;00).
Ocraerca 2 —4t+1=0;
t1=2+\/§;
1
th=2-VE= ——,
? 2+V3
CNIeIOBATENLHO,
x
t22+v3 2+v3) >2+V3 [a:;'z
t<2-V3 2+v3) <2~3 x < -2
Oteer: {—o0; —2] U {2; +00).
10. {/|lgz| + /lgiz| < 2.

Haitzem obnacTe onpepenenns nepasencrsa D{H):

>0 0
N ed%7Y 42zl DMH): z21
lglz| 20  |lgz >0

CrneaobaTenbHo, HEPABEHCTBO UMeeT BUR gz + gz < 2
IMyere Ygx =t (t = 0), rorma gz =15, gz =&,
Te. 84 ¢° € 2. Ouesmgno, t = 1 — KOpeHb YPABHEHHA
9+8°-2=0.
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Brimonuum JAeeHHe!;

b+ 5 -2/t-1
T [£5+ 2614+ 263+ 22+ 2t + 2
2t5 -2
T 25 ot
2tt -2
Topt— 23
23 -2
T3 — 92
212 -2
T2 9t
2% —2
T t-2

Mockombky £ 2 0, %4 264 + 2% + 262 + 2t + 2 > 0, mosTomy
repasencTBO uMeeT BuO 0 £ £ € 1, e, 0 € ¥logsx < 1;
O0loggz<1; 1€2<6.

Oreer: [1;5).
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Jloraprdrmutteckne ¥ NOKA3ATENBHEIC YPABHEHNSA 1 HEPABEHCTBA

Tpenuposounan paboma 11

Pa.CCMOTpHM pemende NpEMepoB ¢ HECKOJIBKO HHBIMH M ICAMH.

1.
2,
3.
4.

®$ ®» 3>

10.
11.
12,

13.

14,

15,

Pemmure ypaBHeHue 2-4% —3-10°F - 5-25% = 0.
Pewnre ypasgerne 2-22°4+18.2726-11.2—33.272 426 =0.
Pemmre Hepasencrso (0,4)% — (2,5)°T > 1,5.

PemuTe ypaenenue

1
logy logg (22 + 3) + log) log1 ( s ) =1.
2

3 \2z+ 3
2
x4 — 2
Pemure nepasencrso log) logg 3 < 0.

2
Pemmure nepaBeHcTBo log z_s3 (4x+ 7) > 0.

Cpasnure yncna log, 3 u logs 6.

logs 2 = a; logg 32 =7

Pemmte repapeHcTBe 9 - 287 4 91 - 7 18%  60.
Cpasuure uncna logye 71 u logy, 72.
CpaBHuTe uncna log, 6 u logg 8.

Cpasaure yncna logg 7 u log 3 17.

2 9 log, 12
P —=1= .
eIINTEe YpPaBHeHHe 13 ( 3)
Pemwte HepaBeHCTEO
].0g5 (272 —dx+ 11)2 - lOg"_ (3;'2 —dx — 11)3 >0
V2 — bz — 322 -
log, (#2 — 4z +5
2 ( ) < 0.
x3 —5x2 + 4z

Pemurte HEPABEHCTBO
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Pewenue mperuposounott pabomot 11

1. Pemure ypapuenne 2-4% — 3-10° —5-25% =0,

Pazngenum obe vacTH ypapHeHHA Ha 25%:

4\* 10\° 2\ % 2\
2(2_5) -3.(%) 50, 2(5) &3.(5) _5=0;
2 x
(—) =t {#>0); 2t2-3t—-5=0;

5
_ 3+9F40 347 t=g
- — ¥

1 4 t=—1 & (0;00).

o, (B -5 (B)'-(3)7 ==

Moxuo nocTynuth HAUEe. TTIOCKOMBKY HAM 38JaHO OJHOPOJ-
HOe YDABHEHHE, T. €. YPABHeHHe, KarKIoe CJIaraeMoe KOTOPOro
COJIEPKHUT HEH3BEeCTHOe ONHON M Tol :Ke cTeneHH, To 00o3Ha-
M 2 =a, 5% =b. Toraa

t12

3b++/9bZ + 4062 3b Th
2.-a2-3-ab-502=0; ai2= + = :
’ 4 4
a=2p =2 5 2\* _5
2 Te 2 5] =35 r=-1
a= —b, 2% = 5% zxc
Orper: z = —1.
2. Pemure ypasnenye 2-22%418-272% _11.2%—-33-27°426=0.
[lonoxmm 2°+3- 27" =1 =
S 2=(2243.27%)=2%12.3.22.2774+9.27 % =
=2%49.272% 1 6 (Tak Kak 2°-27% =1),
Torjia 22¢ 4 9.27% =42 _ 6,
VpapHeH#e NpUBEAEM I'DYNIAPOBKON K BHIY
2(2%4+9-27%) —11(2°+3-27%) + 26 = 0,
T.e. 2(t2—6) — 11t +26=0; 22— 11t +14 =0,
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11++/121—-112 11+3 t=3,5
t12= 1 =1 0 |¢= 2

a) 2°43.27%=2; 22 _2.2213=0 (D<0);
6) 22 +3.-27% =35 2.2% —-7.2° 46 =0;

7448 T£1 [23:2 [:c—_—l

N —_—
(2 )1,2 = 4 4 ' |2 = z = logy 1,5.

[ )

Orser: {1;log, 1,5}.

Pemure neparenctso (0,4)° — (2,5)°T > 1,5.
(0,4)° — 2,5.2,5° > 1,5. Iyers (0,4)* =t (t > 0).

1 5 U2 —3t—5
MNockomeky 25= —, t——-15>0 —M

0,4 2t TR

,_3xvOF@_sx7 |PTCl 2(-de+n)
T T =g t ‘

1 0 23 £>0=t> 25

f
0,4 > 25, 04*>047% =z <—1.

Orser; (—o0;—1).

. Pemmure ypasaeHHe

1
log, logs (22 + 3) + logy logy ( zt ) =1.

5 3 22+ 3
2z +3
log, 2 3) — log, 1 =1
og logs (22 + 3) — logs log 0
logg (22 +3) >0 20 +3>1
2¢+3 2¢+ 3
I i
o 0g3:c+1>0 N x+1> o
logg (22+3) 9243

logy Tlog, B - 1 |logs (22+3) = 2logg

z+1 z+1
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(2> -1

z+2

z+1

| logs (2z + 3) = 2logy (22 + 3) — 2logz (z + 1)

>0 &>

{:1: > -1

r+2

z+1

| 2logg (z + 1} = logs (22 + 3)

> —1 >—1 z>-1
> — T > —

s =3 o =2
{(:1:+1)2=2:r:+3 {9:2=2 [x_‘/_

>0 =

z=—/2.
Oreer: == V2.
z? -2z
5. Pemmnre nepasencree log logg 3 < 0.
5 —
z? 2z
22 _ 9% logg P >1
log; logg ——3 <log1 1 & 2 —9r <
2 2
logs z—3 =0
-2z % — 2z
1 11l ;
& logg —— > o — > logg 8;
22 -2 22z~ 8 21 24
x>8; T X w+24>0; x Oz + > 0;
z—3 x—3 z—3
— A (x —
(z—4)(z 6)>0. 3 4 6
z—3 x

Otser: (3;4) U (6;00) .

6. Pemmure HepaseHeTBO log,z_5 (4 +T7) > 0.
ITonesHo uMeTH B BHIY CBOHMCTRO
(a—1)(b—-1)>0
log, b >0 <a>0
b> 0.
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[ [(a—1)>0
a>1 p-1)>0
log, b >0« b>1 o | [le-D<0
¢ 0<a<l (b—1) <0
0<b<l a>0
| |6>0
{a—1){(b—1)>0
S <a>0
b>0
Torna
(2 —3-1) (4z+7-1)>0
22 -3>0 &
4r+7>0
(z—2) (x+2)-2(2¢+3)>0
<22 >3
4r > -T.
(27715 2
7 \/m’f
{ T8 B 777777777
N *
\ '1’73.//7/////////////////@

Otger: (—1,75; —\/§) U (2;00).

7. Cpapuute uncna logy 3 u logg 6.

HzsectHO, uT0 ¥ =log, * — BHIDyKJIad BRePX IpH a >> 1, T.e.

log, m;—n S log, m;—logt L f (m;—n) S f (m);—f (n)

(onpenenenne BHIYKIOCTH).
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Y

y:log‘x
—

log,»

log, 3"

fog e+ log n
2

log m

2
T
=

4+2 1
Torga logs 3 = logs g = log, —;— > 5

1
10g23 -2 § (2 + 1) = 1,5, 3HAYHT,

logy 3 —logs 6 > 1,5 — logs 6 = logy 5§
=log5¥>0 (Tak Kak % >1).
Urak, logs 3 > logg 6.

8. log;5 2 = a; logg32 =7
logg 32 = 5logg 2;
log 5 2 = logo2 1 —

logs 12 logy 2+ log, 6

1 1—
E=1+10g26’ 10g26=““-‘;—%, 10g62=

5a
_a-

log; 32 =5logg2 = I

"8 J

(logs4 +log, 2), T.e.

3
52
— logs 6 = logy =

a
1-a’
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9. Pemure HepaseHcTBO 9 - 2'8% + 91 - 27 18% < 60,

10.

Oycrs 28 =¢ (¢ >0);

2 _ 1

9t +91 -1 < 60; WSO;
13
30+ 000819 30+9 |!T7F
f12 = 9 =g 7
==
31

T e 13 7 e 1. 13,

3 <TET< o 1g3<lga: <1g3,

7 2 13
lg3<lg r<lg 3 =

7 13
1/ 3 <lgz< 1 q/ .1. / 41
lg g3 lg2 <z <10 Ig

1/ —<lg:t‘:< 1/1g—- 10 lg_<;1t:<1()\’ .

1
L figal —flgas -/lg2
Orgert: (10 1323;10 g43) U (10 ® 3,10 e 3) .

Cpaennte yncna logyy 71 u logy, 72.

PaccMorpnm y=log, 7z H NOnOLITaAeMCS JOKA3ATH, YTO DYHK-
nus yOsBaer mpu T > 2, rne x €N, Te.

log,_, = >log, (z + 1}.

1
HUrak, oz, @ —1) >log, (z+1) &

(rak Kak z > 2 =>log, (z —1) > 0)
Slog,(r—1)-log, (x+1) < 1.

3TO HYKHO JoKa3aTh. Ilockonbky

a+b a=z0
= vab pu HMeeM
£b s it {m

log,, (x + 1) ;r log, {(z — 1) > +/log, (z = 1) - log, (z + 1),
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11.

12,

log, (z+ 1) +log, (x—1)
5 -

T.e. y/log, (z—1) -log, (z+1) <

_ log, (x2 — 1) < log,, z*

- 2 2

Cnenosatensto, (/log, (z — 1) -log, (z+ 1)< 1 &

1

08,z +1) _
logx—l x

=1 {(z>2).

elog (z—1) log (z+1) <1 & 1&

(rak xak log, ;z >0 mpn x > 2)

= lng (117 + 1) < Ing—l €Z,

9T0 H TPebOBAJIOCEH JOKA3ATh.
Torna, MOMHESL 0 TOM, 4TO T = 71, uMeeM logy; 72 < logy 71.
Cpapnure uncna logy 6 u logg 8.

Ho ananoruu nokaxeM, 9to y = log,_,z yb6biaer npu z > 3.
log, (z —2)+log, {(z+2)

Ve G eg, G < ’
log,, (zt:2 —4) log, x*
= : <=
nosromy log, (x —2) -log, (z+2) < 1 (log,_ox > 0 HpH
log, (x +2)

z > 3), 3HAYHT, < 1, otkyzma

lOga:—2 x
log, (x +2) < log, oz, Te. y=log, sx — yGuBaromas.
Torga log, 6 > logg 8, 9TC 1 TpPeGOBaIOCH BLIICHUTE.

CpasunTe uncna logg 7 u log,; 17.

Ouesngno, uyro 1 < logs 7 < 2, 1 < log;317 < 2. Pasnemam

HHTEPBAJ OOIIOJIAM H BRIACHHM, ¢ HAXOOHTCA JaHHOE THCIIO!

142
_%" = 1,5, t.e. (1;1,6)(1,5;2). Oupeneaum, uto Gombine:

logg 7 wmm 1,5; log;317 mnu 1,5:
3
a) 1,5 =logy 52 = logg 5v/5 > logs 7, mak kax 5v5 > 7.

3
1,5=log,3132 =log;3 1313 >log,3 17, Tak kax 13+/13> 17
(v13 = 3,6). Buauur, 1 <logs7 < 1,5; 1 < log;317 < 1,5.
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13.

5
OmaTh nonstTaeMea BHIACHUTH, 910 Gonbine: logg 7 wm —;

a’'
5 f1+15 5
1 1 - T =_:
?g13 THJIH4 ( 2 4)

5 5
6) ; =1logs 54 = logy 55 > logy 7, max xax 5V/5> 7

(25v/5 > 49, nockoneky 5 > 2, smaunr 5v/5 > 7).

5
?1 = log;5 134 = log;513v/13 > log,317, Tak kak 1313 > 17

(16913 > 289; /13~ 3,6; 1693 = 507 > 289).

5 5
Hrak, 1 < logg 7 < T 1 < log317 < T

Onsats nomblTaeMcs BBISICHUTH, 9T0 Gosbmte: logg 7 mmi

9 f1+% 9
logy3 17 w2 ( 2425):

9

g;

(2545 < 49, nockomeky 6255 < 2,3 - 625 < 2401).

9 2
g =logi3 138 = log;3 13413 > log3 17, max xax 13413 > 17

(169413 > 289, mockomsky 28561+/13 > 83521: /13 ~ 3,6;
28561 - 3 = 85683 > 83521).

9
Hrak, logy 7 > —8~; log 317 < -g—, CAEI0BATEBHO,

logg 7 > logy3 17, 4T0o M TPeGOBANOCH BHISCHATS.

9 log, 12
Pemure ypaBHeHHe Z |z .
18 3

IIponorapudmupyem ofe YacTH ypapHeHHA N0 OCHOBAHHIO 2
9 log,. 12
log z_ logy | = ;

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

(1—logy3)log, 12

logy = ’
(1 —logs 3) (logy 4 + logs 3)
logs = )

logs x — logy 2 — logy 9 =

logaz —1—2log,3 =

ITycte logox = a; logy 3 =b;
(a—26—1a={(1-b)(2+b); a? —2ab—a=2—b— b
a?—2ab+ 02 —(a—b)—2=0; (a—b*—(a—b)—-2=0.
Peiasi KBaJpaTHOE YpaBHEHHE OTHOCHTENILHO @ — b, MMeeM:
[a—b:Z [a=b+2 [log2w=10g23+2
a—b=-1 a=b-1 logy z =log,3 -1

[loggw = log, 12 [w =12

logs x = log, 1,5 x =15
Orser: {1,5;12}.

Pemure HepaserCcTBO
logs (3:2 —4x + 11)2 —logy; (2* — 4« — 11)3 50
V2 —5z— 322 -
2 3
2-5z—322>0 *

2 —4z-11>0

g —4r+11#£0 HE
IS ITIIIISRIIINITI NI A

D(H): (~%2—15).

BuisicauM, 6yner i na D(H) log;; (22 — 4z — 11) < 0.

Bro TaK, ecmu z° — 4z — 12 <0, Te. (x~6)(z+2) <0
D(H) = (-222 — v15) € (~2:6),

T.¢. log;; (¢® —4x~11) <0 Yz € D(H) =

= logy; (22 — 4z — 11)° < 0.

AHANOTHYHO BBIACHUM, BEPHO JIM, 9TO logg (a:2 — 4z + 11) >0
na D(H).
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logy (a:2 — 4z + 11) > logy 1 =

=g°—4dr+10>0 Vz

{’D<0,
T.e. logg (w2~4x+11)2>0 Yz € D(H).
Hrak,

logs (22 — 4z +11)% — logy, (22 — 4z — 11)° > 0 Ve € D(H).
DTO 3HAYHUT, UTO PEIICHHEM SBASCTCA (—2; 2 —+/15}.
2_
log 1 (2% — 4z + 5)
x3 — bz? + 4x

[ logl (x2—4:z:+5) =20

15. Pemure separeacTrO

3
logs («* — 4z +5) x(zt—5z+4) <0

<0&
z% — 522 + 4z logy (x* —4x+5) <0
3
| xx2—5w+4)>0
2 -4z+5<1
$2 il (x—2*<0
‘-4 +5>0
z{x—4)x-1)<0
S| lz(z—){(z-1<0 & -2 30
P —4r+521 x( 4)? )50
x(x— - .
| |z{z~-4)(xz-1)>0 ¥
B 2
. %
0 1 4

X

WITIIS TN SIIIIITISIIIII NI
X

L 1 4
X

Otser: (0;1) U (4500} U {2}.
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Tpenuposounan paboma 12

1.
2.

10,

- Y

Pemmute ypapnenne 42HVE — 4V . g4 =,

Haftnure npouspeieHHe BCeX HEJBX OTPHIATEALHLIX YHCEN,

KOTOpbIC ABAAKTCH pPeIcHHAMH HEPABCHCTBA
4:r+l + 4:l:+2 ~ 2 (3m + 3:l:+1) .

. YRaokuTe HaMOONBIIEE oeaoe 3ga'iucHie ¢, 1IpHd KoTopoM MHO-

KeCTBO PEIHEHHI HepapeHcTEBa 2% > 3% OTHOCHTENBHO T CO-

Jep:xuT uncao 10.

Haitmurre 4ncI0 HEABIX YHCeN, A8 KOTOPHIX 3231984 > 52,

Pemnre ypasnesne x + logs(x + 225) = 404.

Haiinpre cyMMy BceX 1esiblX pemeHult HepapeHCTBa

loglg(S - .’L') > 10g0,91 ($ - 2) - 5.

Pemmure yparHerve

3z%log(2 + 3z) — 6z logy ¥2 + 3z = 3x% + 2z.
3

— 1o 32

BRG AT logs (125 + z4)°

Ey) =7

y=2v% ye [6; 8].

TIp KAKHX HENBIX 3HAYEHUSX & STO BO3MOXKHO?

Pemure nepapencTno 1519852  o(logs = > oglogs =
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Pewenue mperuposorinoti pabomuot 12

1. Pemure ypapHeHHe 420V _4VE g4 o,
DY): z20; 4v* (42 -2 =0;

2 =4 =2
?=—-4; {|z=-2; [z=2].

{42—:1:4:0_
=20 =0

=20 !

2. Hailiggre npoH3BecHAE BCEX IEJBIX OTPUIATEIBHBIX THCE,
KOTOpPLIE ABAAKTCA PelleHHAMY HepaBeHCTRa

47+1 4 4742 5 2 (3% 4 3011

47 (4443 >37.2. (14 3); 4w>2%-3x; 4% > 04- 3.

IIvere 2y = —1, Tor al>— — HCTHHA

¥ 1= ’ it 4 15 .
Tlyere 29 = —2, Torza 6 > T HCTHHA.
Tlyers 23 = —3, Torma 71 > 35 HCTHHA.
IIyers x4 = —4 TOI'&L>i—

e 4= ) pit 256 05 JIOKE,

Takum obpazoM, T1 - T2 23 =[—6].

3. VkaxuTe HanOOJILIOEE OeNOe 3HAUEHHE 4, NPH KOTOPOM MHO-
JKeCTBO pelleHHit HepapBeHCTBa 2° > 3% OTHOCHTENLHO T CO-
AepKAT yucao 10.

2% > 210 > 3% Tak kaxk 2\ = 1024, 10 3% < 1024

B cuny Toro, uto 37 = 2187 > 1024 n 3% = 729 < 1024,
o = 6 — Haubonblliee 1eJ0e IHCIO, TPA KOTOPOM

2% > 910 > 30,
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4. HaliuTe YuCIO MENEX YHCEN, MJIf KOTOPHIX 3- x°1%8:% > 5%,

W3 nepaBeHcTBa crienyer, ITo
3- (abe=4)° > 5% { ifl?a:si 0 { ig:é T; 5: >0
IIyets = = 2, Torga 192 > 25 - HcTHHAa.
Ilyets £ =3, Torga 192 > 125 — mcTHHA.
Itycers x =4, Torma 192 > 625 — moxe.
Orset: aBa nensix anena (2 =2, = =3).
5. Pemnte ypaseenne v + logg(z +225) = 404.
logs{x +225) = 404 —x;  z + 225 = 5404—=,
Tak Kak ¢ = z + 225 — pospacTaouaa GYHKIH,

54042 _ vFrpaoman GYHKINA, TO YDABHEHHE

at=
T + 225 = 5¥4-T ypeer enuHCTReHHOE pelenHe.

IpoBepuMm, HeT M 3HECh TENOro KopHa. O9eBHIHO, YITO JeBas
9aCTh B 3TOM CAYYae €CTh 3Ha9eHHE CTEelIeHH THCIa J.

Tak xkak z > (0 (MHAaYe NpaBas YaCTE OYEHb BEJIUKA), TO OPU
mobeix z  z + 225 > 5%, Ecmm z + 225 2 5%, o x > 400.
404 —x =14

z+ 225 =625

PapencTsa BHINOJHSIOTCA ONHOBPEMEHHO, 3HAYHT |z = 400 .

B cayyae paBeHCTBa {

6. HaiymaTe cyMMy Beex HeNBIX pelleHHil HepaBeHCTBa
logyo(8 — ) > logg g1 ( — 2) — 5.
DH): 2<z<8.
Tipn z € {3;4;5;6;7} logp g (x —2) <0,
saaaHT logg g (z —2) -5 < 0. ,
Vuarem, wro upu z € {3;4;5;6,7} log,9(8 —z) > 0, mosromy
HepaBeHCTBO log (8 — x) > logg o3 (x — 2) — 5 cnpaseamuBso.
OcTaetrca HalfTH CYMMYy BeeX LEMBIX pelieHHit HepaBeHCTEA:
34+4+5+6+7=[25].
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7. Pemure ypaBHeHHe

322 logg(2 + 3z) — 6z log1 V2 + 3z = 32% + 2z.
‘ 3

3z%logg(2 + 3x) — 6- (—1) - %x logs(2 + 32) = 322 + 2x;
322 logs(2 + 3z) + 2z logs(2 + 3z) = 3x2 + 2u;

(33:2 + 2z) - logz(2 + 3z) = 0;

=0
2
3z +2x=0 T=-3 [z=0
T=—c T=—-=
24+3x>0 23 3
>__
| “7 73
1
Orser: {—5,0}.

32
Ly=1 . F =7
¥ = 0805 13 1 Togg (125 + 29) )

Tax kak 125+ % > 0, o logs (125 + z*) > logg 125 = 3.

Torga 13 + logg (125 + ;c4) 213+3=16,

32 L 32
13 + log; (125 + z%) ~ 16

= 2.

3HaYHT

Orciona cnenyer, 9To

8

I > loggs2 = —1.
805 13 1+ log, (125 + 2%) = 208

Takum obpazoM, E(y) = [—1;00).
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9. y=2V2, yecl5:8

IIpH KaKAX OENBIX 3HAYEHAAX £ ITO BOIMOXKHO!

PaccMoTpuM IIOAXOAAIHE HENLE X,

a)
6)

Nyets x = 2, Torms 2! < 2v2 22, Ho (2;4) ¢ [6;8).

[Tycte % = 3, Torma 3! < 3vV2Z < 32,

I[To ceoficTBy BRHTYK/IOH BHHZ GyHKOuu y = 3%

32431 L2
5 >3 2 > 3L%, asuaqur

3V2 < 315 < 6, To ecTn 3V2 ¢ [6;8).

Ilyets = = 4, Torma 4! < 4vZ < 42,

AHaNOrHYHO OPEABUAYINEMY CAY9AaI0, IO CBOACTBY BHINYK-

41 442 %2
T >4 2 =44 =8

JIOCTH BHHZ § = 4%
smaur 8 = 415 > 4V2,

Teneps HEOOXOAHMO FOKAIATE, ITO 4V2 5 6.
&> 41445 > 4.45 = 4. VB =4-V8=
=4/2V/2> 4. /T TTA=4/38>4-1,6 =64,
anauur 4V2 ¢ [6;8].
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10.

r) Hyers # =5, Torma 5! < 5v2 < 52,
ITo ceottcTBy BhITYKAOCTH Y = 5T
e ;r P 55 =555
518 = 54/5 > 5.2,2 = 11,
51:4=5-5§ >5-5% =5¢125> 511> 5/3,25 >5-1,8=9,
snaur 5V2 ¢ [6; 8).

Otger: x = 4.

Pemure HepaBeHCTEO 150852 4 gplogs @ » o5logs T
Iycts logg 2 =t, Torma 15% + 20° > 25°.
Ocuopanng 15, 20 u 25 HANOMUHAIOT M3BECTHYIO MUMATOPORY
Tpoiiky umcen. Je#crsarensuo, 152 + 20% = 252
3

¢ t
4
PaspenyM o0e 4acTH HepaBeHCTBa Ha 25¢: (3) + (5) =1,

3 4 3\?  [4\?
Taxmxg<lng<l,a(g) +(g) = 1, TO MOXHO

[OIOXKHAT SinQ = 5 Cosa=g {a € I gerseprn).
MzeecTHo, uTo ecam (sin &) 3> (sina)¥, To t < k,
ananornano u3 (cosa)’ 2 (cosa)® cnenyer, uro ¢ < k.

Seam (sin )t > (sin a)?
(cos @)t > (cosa)?
(sin@)® + {cos @)’ 2 (sina)® + (cosa)? = 1.

Wrax, Mot nokasams, uTo (sina)f+(cosa)? 1, uro Bo3MOXHO
opn { € 2. 3mauur, loggz <€ 2, roecte 0 < x £ 25.

Oteet: 0 < x £ 25.

IIpumeyanne., Hepapercro 15985 % 420198 © > 951088 nap.
HOCIJILHO HepaBeHCTBY 159857 4 2019652 > 22 B rakoM Buge
3aMeTHTh MO pPellleHNs HePABEHCTRA 3HAYNTENBLHO TPy THee.
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Pertenne cucTeM moKasaTeJIbHBIX
¥ JorapupMHYECKHX ypaBHEHMIT
A HEPABEHCTB

Ipaxmuryas 11

Pemmnre cucremy ypasnenmit (1-10):

8§.9¥ — 41,5:r+0,5
1 {52“: =004-5¢ °

257V . =§
2 =gt
32 — 29 = 725
3.
22 =25
(y — m)zy#—'«’z = %
4. ;
(y—=) 2”“’ =0,2
5 (2 )4x2—y2 -6 __ =1 )
2r—y=2 ’
6. logg z—loggy=20
-2y —8=0 ’
. logs x + logg y = 1 + logs 19,2
logy{z +y) = logz 5+ 2 ’
101 e(2=+3) = 50
lg(2z —y) +1g(2z+y) =2 —1g5 ’
0. 25749 = 5yT
glog‘/—a: _ y 5 r
2.1‘—'9' 2 2$2—y
10. +7 =6
log2(3x y)+ log2 (x+y)=2logy 4
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Pemzre cucremy HepapencTs {11-15):

2\ (8Y, 2
11. { \3 9 64 .
2z2—6x-3,5 < 8\/§

—dz+1
> 243

logJ— VeI —6z+9

1

1
log 1 (12 + x) + logs{3 — x) < logys — 1.
3 :z: £ 0 3\/:c+

3v2x§+:|:-— > \/_21’

15.
logh_l 27 «< 2

54:c+2
5x+1 :
1+logs(z — 4) € logs(x + 21)
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Peinure crereMy ypasuenntt (1-10):
8.9 = 41/52+0,5
L. { 52¢ = (),04 - 5Y,

[lpuBeneM B KaxIOM ypaBHEHHHU K OJIHOMY OCHOBAHHIO CTeme-
HH B IIpaBoi H JIeBOH YacTH.

o2 =-2432-2"
y=3:1?—2_ {17:4 . (4.10)
’ y=10" -’ :

T—y+ay=3
2y=4-—3*; !

{

{

{ 2
{jf;y__25+y(4—2y)=3 ; {29 —y-1=0

QXY IQTY — 8 2x—y+my = 23
gy — gé-—= ? { 9% — g4z} {

:1?=4—2y ?
— y=1
[y* 1 r=2

=—5 1 ; 2:1): (B: — )
2 ’ y=_§ ' |( + )) (5) 0,5)'

¥
3 —-922=95

{t2-—z2=725 _ {(t—z)(t+z):725 _

t—z=25 = Y(t—z)=25 ;
B(E+2) =725  [t+2=20
t—2=125 * \t-2=25

— =3
t=27 3 =27 z
{z=2 ' {2%-;2’ Y_1° (3:2)]-

2
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(y - )iz = 2

4 Jy—xz>0
1 : b(©): {2m+y¢o
\ (y - :E)2x+y = 0$2
1
Nz BToporo ypaemesus {y — a:) 2ety = (0,2 cnenyer, UTO
y — & = (0,2)%**¥, Torpa mepBoe ypaBHEHHe OPHMET BHI

(0224 - (22 = 22,

2z+y -2
Cnegosatencso (0,2-2)%+¥ = 24—5, T €. (g) = (%) .

Crerema npuMeT BEJ

2r+y=-2 2r+y=-2 2r+y=-2
y—z=022%" |y-z=(02"2" ly-z=25"

{325 <pos [009]

(2g)4° v 16 = 1 x>0
5. { 2r—y =2 3 DIO): x < 0; 422—4y%—16 — geTHoe
) (22)4="~v"-16 — (22)0  [42® —3? ~16=0
e—y=2 ’ 2r —y =2 ’
2z —y)2xr+y)=16 2r+y=8
2r—y=2 ’ 20 —y=2"
z =25
{y _3 € D(C).
6) Ilycty 2z = 1, Torma 1% ~16 = 1 pepro npu mobom
1
SHAYCHAH I, SHAYHT = §
y=-1

B) IIycrs 2z = —1, Torma

(—1)1_3"2_1'3 =1 (—=1)17971% = 1 — wcTHRa
1ly=2 ' \y=-3 ‘

|(2,5; 3); (0,5;—1); (—0,5;-3) |
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loggm 10g3y 0 NErL
6'{ 2_22-8=0 D(C): y >0

1

§10g39::—10g3y . {10g3m=210g3y )
! 2_0.2 9 _ '

22— 2t —8=0 = -2y —-8=0

M

e :
2 ‘92—8 0’ y4_2y2__8=01

B
2 v (e (0
{
{

y=-2¢ D(C)

logs x + logs y = 1 + logg 19,2 x>0
7. logy (z 4+ y) = logy 5+ 2 ’ D(C): y>0
logs Ty = logg(5-19,2) { Ty = 96

logy(x + y) = logy(5-4) r+y=20"

Cuctema noOpoxkaeT 0o Teopeme, obparHoit Teopeme Bmera,
m=12

KBaJpaTHOS ypaBHerne Buya m2 — 20m + 96 = 0, [m =8

KOPHH KOTOPOTO, B CHJIY CUMMETPHYHOCTH CHCTEMBI, COCTAR-

JISIOT Mapbl PEINEHUA CHCTEMEL. | (12;8); (8;12) |

101 +Hs(2e+y) — 50 . D(C) 2z+y >0
lg(2x —y)+1lgRc+y)=2—1gh’ "l 2z2-y>0

1. 1ple(2z+y) —
10! - 10 50 . {2x+y:5.
g2z —y)2z+y) =lg 7~ |2=-y=4"

x =225 -
{y —05 e D(C) |(2,25;0,5)|.
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25:c+y = By—%

5A+Y) = gy A0z+y)=y—=z
: dlog == 3 4 __ .4 >
(\/§) VBY gt *=y*-5
y= -3z
y=—3x y:—.‘ix x2=l
=81zt ~5" 2i==" 4 !
16 22— 1 ¢
T4
=3
1 y=—-3z
= 5 ’ p = 1 H (0:5; "1!5) .
z =1 ¢ D(C) 2
2
2z—y
2\ =V 2\ T2
10. 3(5) +7 3 =6 :
logs(3z — y) + logy(z + y) = 2log, 4
Cf3z—-y>0
D(cy: {x+y>0 )
9 2u—y
Iycrs (5) 2 = (t > 0), Torma nepsoe ypaBHeHHe
‘= 2
npumer sux: 32 4+ Tt — 6 = 0; T3
t= -3¢ (0;00)

TaKKaKt—g TO E 2 _E 3H8HHT2
X 3 X

Torna cucTeMa OpHMeT BUA;
2r—y=2 )
logy(3z — y) +logy(z +y) =22

{y=2:c—2 '
logy((3z —y)(x +y)) =4~
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y=2r—2
{@m (2x - 2))(2z —2+2) =2

y=2r—2
{(m+2)(33‘:—2):16 '

Bropoe ypaBHedEe OpiMeT BiA:

r=2
322 + 4z — 20=0; - 10 .

sono D(C) z+y>0.
Canegosarensno, | (2;2)|.

Pemmre cucremy nepasencts (11-15):

g T8\ 5 27
11. 3 9 64 ;
2276235 £ §./3

2—3$ 33
3 -2z > _6 .
1 1
%2 —6z—3,5 < 23 22

3
<3

—“l<e<T’ (=1;3)].

B
w—7<0

{ 2.’1:2—6::—3 5 < 235 ’



156  Jlorapuduugeckue u MOKA3ATENLHEIE YPABHEHAA H HEPABEHCTEA

-4x+1
> 243

lng VaZ—62+9 <

4r—1>5
logf[rc 3 <log 51’ L%3IM

dr > 6 z>1,5
r—3<1 r<4
z—3=-1" 22

[2:3)U(3;4]].

54:r:+2

25:c+1 .
1+ loga(‘f — 4) < logg(z + 21)

dx+2 2242

S 2o dr+2>2r+2

T oe ; >4 .
z+21 >0 * :
{ 22 < 33 (4;16,5] |

1
logl (12 + z) + logg(3 — ) < logys = i
0 3‘$ < 0,3Ve+2

1
~ log5(12 + ) + logs (3 — 2) < logs 5 .

ZvVe+2

1
logs(3 — z) < logs = 5+ logs (12 + )

z+220 ,
—x 20
2z +2
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s 3—z>0
12
logs(3 — z) < logg e 3_x<12+:z:
{ — ; 2 ;
2250 2<2<0

\(:1:—2)(a:+1)20 (:c—2)(:t:+1)20

(6 -2z <124

3z > -6
§2srsb o aceco; [T
|:a:;2 rs -l
15, { 3V 0> VT
1 QVETFa6 -, g
1 = — '
Tax kex log, b logya’ - 2

ogzr(32 —1)

CHcTeMy MOKHO PeIaTh, NPEIBapPHTEIBHO PellfB KAXIOE
U3 HepaBeHCTB. A 3aTeM HaliTH NepecedeHHe PeIHEHHI ITHX
mepaBeHcTB. Ho MOXKHO pelIaTh IOCTENEHHO, YIHTHIBasA Orpa-
HAYCHHAS, CBS3AHHLIE WM ¢ OONacTBIO ONpedeqeHHs Hepa-
BEHCTB, AJIM ¢ 00JIaCThI0 U3MEHEHUS BXOMSAIIMX B HHX BLIpa-
JKEHHH, WY ¢ PEICHASAMHA OJHOTO M3 HEPABEHCTS.

1
log,x b = —log, b;

k
V2zi+rx—6>2x V2r2+x—6>2x

1 ; 3 — 2logs(3z — 1) .
T <2’ <0
%10g3(33: -1) logz(3z — 1)

PemmM BTOpOE HEPABEHCTBO OTHOCHTENBHO logs(3z — 1):

0 NS ,
/4 N 10g, 3x-1)
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|

V32 +z—-6>¢2 V22t r—6>z
(logs(3c —1)>1,5 ; 3x—1>3%
| logy(3z — 1) <0 0<3z—-1<1
L, . P2+r—6>0
2 +x—-6>2 1
(32 >14+3v3 $>§+\/§
1<3z<2 1 2
§<$<§
Mm/,
x 1
1 2 (§+\/§§°°)-

3 2 Ly
3 3 3
I 3,
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Tpenupoeounan paboma 13

Pemmre cacremy ypasHenntt (1-10):

3y _ 1 0.5—.’&‘
1.¢ 27 \9 ;
(ﬁﬁ=ww

3°Y

3ey
27y = 32

(B’ -TwH10 = 1
3r+y=28 ’

b

5Y2% . 9Vl = 200
25Y% 1+ 4v7 = 689 '

(32)% = 312
2y —logz3r =1 ’

5

1
A
3
at
F%+M3%%=_
{:
gte
3
3

o

27
3logs(2z + 3y) = 2z — 3y

2y -1 _

~3

22 — 54

o

9;'

logs (3 — 6zy + 82%) =log; (3 —
log, y —~log,(2z) +1 =0

plogay | 3y1°‘32 z — 16
logey —logex =1

0 y+10g3:,r: logyy = 2logiz

v
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Pewnnre cucremy nepasescrs (11-15):

3\ o7 -2:"< 125
11. 5 25 729 |

34a:2—12:|:—3,5 < 27\/§

1
z2—3 il
1209 " <x ;
logy (1 — x2)2 <4
z:r:+7
13. { & 1

;
logg 5(16 — z) < logys(2—2z)—1

” logg(21 — z) + logg o(x — 1) 2 log, 53
L 0aVET < 50 ’

15 0,5\/52:5:0_—5 < (\/5)_2$_2
"] logs,_228 > 2 '

IIpnmeuanne. [Ipoeepdas cBoe pelueHHEe H DACCMATPHBAL TTPEI-
TIOXKeHHBIe pellleHHs TPeHUPoBoTIHOH paboTel 13, o6paTnTe PEAMA-
HHEe HA PABHOCHJIBHOCTB NEPEXOJOB OT OJHONM CHCTeMH K Ipyrofi
{ocobenHo B cucTeMax HepaseHcTB 11-15). BaxHo o4eHB Xopo-
o pa3o6parbcd, B 9eM NPUYHHA PABEOCAJILHOCTH TOTO HIIH THOTO
nepexoa, TaK KaK B IIPUBEICHHBIX PEIIeHHAX CHEIMAIbHBIX HOSC-
HAIOIAX KOMMEHTAPHER HeT.
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Pewenue mpenupoeownoti paboms 13
Pemwre cucreMy ypasaenndt (1-10):

3y 1 0,5—1:
1. 27 (5) ;

(\/§)2$ = 9y—35z

3@13;3 3~0,5-2) -3 = g-1+2z
(22) = 9y—3,5z : {2x=2y—3,5x 3
y—3=-1+2z y—2x=2
r=y— 35z ’ y=4.5z ’
45z —2x =2 25c =2

y =45z ’ y=4,5z"

z=1038 =08 -
{y 45 08! {‘y=3,6’ (0!8!3$6) *
3*-v

3

(2$)”—32

3-3F V=3 3e-y+l = g7y

27 = 25 ’ xy=>5 ’

T - y+1—wy r—y+1=5

1 xy=5 1

z=4+y x—4+y
yd+y)=5" WP rdy—5=0"

y=1

r=44y

{ y=-5 ; {;"5 s [0 (L -5))
y=1 {w=—1

6 2ak. 1157
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s, {5,

3z+y=38 ’
x = L r= !
‘ B -3 1
a) (_1)81—63+10 =1 (_“1)283= 1’ (—g; 9) .
y=9 y=9
5 Bl 0= (3a)°
3r+y=8 ’
y= 1 y=2
y2—7y+10=0 Y= Y x=9"
3z >0 =0 y=5
3x+y=38 ; Sz+y=8 . 2 {:1::1;
3xr=1 1
== =7
{3w+y=8 * 3 3. Y 1.
| y=7 :13=§
1 1
{(2:2)7 (1:5)’ (5:7) 1 (_'3"79 } .
5% . 23 = 200
"1 25V% 4 4v =689
Tiyers 5V =t (t>0), 2¥F =2z (2> 0).
tz = 200 2tz = 400
Toma{t2+z2=689 2 {t2+z2=689 *

t+2z=233
{@+zF=l%9_ t+2=-33
(t—2)2 =289 t—z=17
t—z=-17
a){t+z=33 N {t=25_ {592?:52'
t—z=17 z2=8" 2V =93 7
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o [t+z=3 , [t=8 5Y% - g
t—z=-17 z2=25" VY — 25’

{2z =logg8 [ 22z =(3logs2)® [x=135logi?2
Vi=log25° |y=(2logy5)® ' |y=4logi5

{ z =25
r) t+2z=-33 t=-25 0
t—2z=-17" z=—8

[(4;9); (13,510g3 2;410g35) |.

5 (32)% = 312 ]
|2y —logg3x=1"

logs(3z)% = logg 312 2y - logg(3z) = 12
2y =1+logs(3z) ° 2y =1+logz 3z '’

(1 + logz 3z) logy(32) = 12;
log3(3z) + logs(3z) — 12 = 0;

[1083(35‘7):"4. |:3.’B=3_4_ |:37=3—5. xzﬁ?}j
logg(3z) =3 © [3z=3% | |z=82 } | _ M3~
1
W S S S
a 3::“_1_ f 243, 5 .
543
= 2(1+3)
6¢{Y73 L (9:2).
x=9

(ﬁ;—g) $(9:2) |-
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5
L38y—2x _
6. (2x+3y)-3 T
3logs(2x + 3y) =2z — 3y
‘ (2x + 3y) - 3% 2 = E
< 1 27 y
logg (22 + 3y) = §(2$ - 3y)
25-3
(5 3y,33y—2w=i ﬂ
¢ 27 5 .
22—3y ?
25—3 —3y—
5Ty_1 . 33y—22+3 _ 1 i (\3/5)2-’5 k4 32;:323_2“'3 =1 .
22—3y ’ - )
2¢+3y=5 3 2r+3y=>5 3
3 3y—2:r:+3
- =1 3y~2x+3=0
{(\3/5) 93 M { Y 2x—-3y
i 2 = 3
2r+3y=5 3 z+3y=35
2—3y=3 {2:1:—3y=3 :z:=21 (21)
s -1=4
log4:r2y2_1=10g44 ) {(23;2—1) loggz=1 loggx#0,
log,2¥"*2 =1log, 64 ' | (y? +2)logyz =3 ’ (z#1) '
1
{2y2- 1=
log, =
1 1
2
=y +2 =
3( ) log, x

1
3uaguT 2y2—1=§(y2+2); 62 -3=9y*+2% =1
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2) y=1 _ y=1 y=1
(2-12-1) -loggz=1" 10g4m-1’ z=4"
6) y=-1 CJy=-1  Jy=-1
(2-(-1)2-1)-loggz=1" |loggz=1" |z=4 °
(1) (4-1) .
8 logZy +loggz - loggy = 2loga z
19y —zyt =1 ’
[Iycte loggz =t; loggy = z.
Tleppoe ypaBHEHHe IPHMET BAT
Pat=20% 2+2-242=0,
—t:l:\/t5+8t§ _-tE3t [z=t
“, 2 |z=-2t"
8) 10g3y 10g3:,r:_ y=2x )
9xly —xy?f=1" 923 — 3 =1"
y=x 11
8903—1’ 2c=1" \2'2)"
5) = —2loggx y=x"2 _
-wy2--1 ! 9z .22 _g.g74=1"
_ =4
{y=3x2' y )
- :8’ ==
z €=
11 1
(33):(39)}
¥y <3
9{10g3(3—6:1:y+8:1:2)=10g3(3—y2)_ DO g;(l’
L] —_ ) ] .
log, ¥ —log,(2z) + 1 =0 =0
z#1

3 —6xy +8z% =3 —y? . y? — 6zy + 822 =0
]-Oga:y_bgymw)"'l =0’ log, y — logy(zx)+1_0 ’



166

JlorapudMueckne u MOKA3ATENLHEIC YPABHEHNA 1 HEDABCHCTRA

y=2zx
y=4z

log, y —log,(2z) +1 =0

¥y =2z
log, y —log,(2z) +1 =10 ’

y=2
logx 2z —logy,(22)+1=0 ’
y =22z y=2z y=1¢D(C)
log, 2z =0’ 2e=1" z=3 '
{ log, (42) — logs,(2z) +1=0
y=A4x
1; .
logoz  logy(4x)
y=4zx
24+logsx l+logyx .
=0
log, = 2+10g2:c
24+t 14t
Hyers logyz =#; v ——T° 41 =0
yeTh logyx = ¢ - 2+t+ 0;
2+t —t(l+8)+t2+t) =0
:1:—1
t=—1 logoz = —1 )
2 — . 2 .
16
1
Hpnx=§ y=2¢ D(C) (22 <3).
1 1
I = — = —.
PR=16 Y71

(

11
16°4) |
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1 ! —
10, {x052y+3y°323-—-16_ alog. b — plog.a

logoy —loggx=1 ’

Y082 4 3. 0BT — 16 4y'82T = 16 ,
logoy —logaz =1 ’ logyy —loggwr = 1"

ylo82% =4 ) logs yl°g2 ¢ =logy4 |
logay —loggzx=1" logoy —loggz =1"~

logyz-logyy =2
logoy —logoz=1"

t-z2=2
HyCTB lOng—ts log2x—2, {z—t:l ’

{t(1+z)=2_ {t‘~’+t~2=0, [iiﬁ
— ! _ ’ - '
z=1+t z=1+2z z=1+t

2) t=1_ Jlogay=1 y=2
z=2" logoz =2" r=4"

— = — y=
6){t- 2 {1032?! 2

_— ' _ - *
z=-1 logoz = —1 r =

w2 (37) |

Pemmure cucremy Hepasercrs (11-15):

3\E /97\"¥ 195
1. (3) ‘ (ﬁ) <7,
345°-12-35 . 97,/3
321: 3—6w 53 36 3—4:l:+6
B 5% < |5 (5w <!
g0 —120-3,5 . 33+0,5 472 — 122 - 35 < 3,5

B | |

H
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(_ <1 [-22+3<0 .
v _ P @e D (2e—-T) <0

L5

/

3%%-6 .~ g-3 . 2f2_26<<;f

logs |1 — 22| <4’ -2t <3t

B3 —:1227{:0

222 < 3 22 <15

?P-1<3 z? <82 22 < 1,5
22 -1 34" z2 > —80"° {x2¢1 '
x?£1 2?2 #£1

VIE -1 Uu(-11)u(L \/ﬁ)\

2x+7

IOgO 5(16 11'.') 10g05 - 11'.') -1

2:r:+7—3:r - 22

logy5(16 — ) < loggs2(2 —x) ’

—224+7>2 T <25

16 rzd-2¢; rz-12; [[-12;2)[
—x>0 r<2

2:|:+7
239: ;
logp, 5(16 -z) < logg, 5(2— ) — logg 5 0,5



Penrenne TpennpoBouHoit padoter 13 169

logg (21 — x) + lo; r—1)2lo
14, { 55\/(2? <)5-i' go,2(z — 1) 2 gf3
logs(21 — z) —logg(x — 1) > 2logy 3
5V2H < 5w ’
logg (21 — z) 2 logg{x — 1) + logs 8
V2r+3 < —2

2> 9(x—
logs(21 — :x:) logs 9z — 1) 21—z 2 9(x—1)

{
{ Ve
{ 2r+3 T/2_a:17+>30>a: ;
{109: r<3 L7773

z>1 ; x>1 ; x

2z + 3 > x? 2 -2xr-3<0 _m_,

5. 05¢2?5+T<(\/—) ~%e-2 {Q—s/mgzﬂﬂ

logg, 228 2 1083,_ 28 > logy, _5(3z—2)2’

V222 + B5x — 3zzx+1
3x-2>0 ;
log, 5 28 > logs,_(3x — 2)?
(222 +52—-322%+2x+1

2
x> g ;
10g3x 228 2 logy,_o(3x — 2)?

(22 4+3x-420

e

<$>2 ;
3 H

| 1ogse— 28 > logs,_o(3z — 2)?

x>1 ) z>1 .
logs,_o 28 > logz,_o(3x —2)% ’ 28> (3z—2)%

z>1 r>1 =
24+ 27
{3m—2$2ﬁ . x<2+§‘/_ (1;_:[:__“_‘/_

3x—232 —2J7 >2—2f 8
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Tperupoeoursie xapmouxu 2
(na ypasHenun u HepaseHcmen)

Kapmouxa 1
1. Pemmre ypasresne 320*1 —10.3% +3=0.
2. Pemmmte HepaBeHeTBo 3 - 167 4 2. 81% £ 5 - 367.
3. Pemmre ypaBaeHHe /64 — §/23+3 4 12 = 0.
4. Pemure ypasuenne log, 9z - logg r=4.

5. PemuTe HEPAREHCTBO
1
2loggs (1 +2) (3 — =) — 5 log /5 (1 + ) > log

2(xz — 1} (z —4)
r+93

(%) |

W 0|!b-n

6. Pemnre HepaBeHCcTBO log, 4

7. CpasHure uncia logs 7 n logs 6.

loggls=a _o
logyy 18 = b loges 24 =1
Kapmowxa 2

1. Pemute ypasnenne 3logs 2+ 2 — z = logg (3% — 52°°).

1
2. PemnTe ypaBHesne 347 + % G =641 - 2 9l-=,

3. Pemnre ypapHeHue (\75)3 + ( 1\0/5)@‘10 = 84.
4. Pewnte ypasrenve log,: 81 4 loga, 729 = 3.

5. Pemmmre ypaprenme 3log3z 4 ylogsz — 162,

6. Pemyre HepaBEeHCTBO (a:2 — 4z + 4) wt—a=6 =1
7. Cpapaure gucna log, 3 u logg 11.

8. lolggg‘: % |logs 30 =?
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Kapmouxa 3

1. Pemmre ypasnenne 951 — 38+ 4 353 = |,
1 1 1
2. Pemmure ypasuerne 4 z +6 z =9 =.

8. 372 2\*
3. Pemute HEpaBEHCTBO 3 _on >1+ (5) .

1
4. Pemnre ypaBHerEHE (1 + %) lg3+1g2=1g (27 - {=/§) .

z—1
£ 1.
logs (9 —3%) — 3 <1

6. Pemure HepaBercTBO log 3, (3:2 - 2,5z + 1) 20
z2+1

5. PemnTe HepaReHCTRO

7. Cpaguure uyncia (3log s 1862 + log,4 1866) u log, 1863.

logs 15 =a
log 224 =

p | 10812548 =

Kapmouxa 4

1. Pemnre ypasHeHne 4% — 102771 = 24,
1 i 1
. PemmiTe HepaBeHCTBO 6.9z —13-6= + 6.4z <0.

2

3. Pemnre HepaBeHCTBO /9% + 3% — 2 2> 9 — 3.
4. Pemmure ypaBHeHHe glogde | glogsz — 1950,
5

. Pemnre ypasnenne 1g? 100z — 1g? 10z + 1g° = = 6.

-1
6. Pemmure HepareHCTBO log 46 (logQ z ) >0
5 r+2

7. Beramcnure 2V 10823 — gvloss 2

log;135  logy 5
log153  logygs 3’

8. Brruncnute
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Kapmouxa 5
1. Pemmnte ypasHenue 3-4% + % 972 =g 47+ — % LgrHL
2. PemuTe YPaBHEHHE (m)x + ( 5— \/2_4)3: = 10.
3. Peumre ypaguenne z* + 139-2~% — 108 - x~%¢ = 32,
4. Pemmre ypapuenue logs, ; logdz + loghz = 1.

B. PemmuTe HepaBeHCTRO 5loE8T < 10 — glogs
6. Pemwure nepasencTeo log, +/3x +4 > 1.

" ng5 b logso 8 =7

lg3==%

8. Boramcnure, uTo 6onbiue: log,gq 1323 unn logg, 147.

Kapmouxa 6

1. Pemure ypaBHenne 8% + 18% = 2- 277,
1 1

2. Pemure ypasuenne 4° —3° 2 =372 — 9%-1,
3x-5

3. Pemmnre HepagencTse (3 —x) 33— < 1,

4. Pemure ypasHenne logs, % + logg z=1

5. Pemurte ypasHeHue
logy z-logs x-logg « = logy x-logs  +logy xlogy « +logy xlogy x.

lae2 w 2 1
6. Pemmnre HepaBencrBo g2l0gz¥—logaa® ~, L

z
logy12=a _0
" logys 24 = b logs, 168 =7
=40
8. Pemre cucTemy x’iy
2'8Y = 40.
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Kapmouxa 7

i
1. Penmre ypasuenne 1+ 32 = 2%,

2. Pemute ypapnenue 227 .9% — 2. 6351 4 420-1 . 34e=2 . (),

3. Pemnte ypaBHeHHe (\/ 2 — \/g)x + (\/ 2+ \/g)x =4,
4. Permmre ypapnenue (/21g (—z) = lg vz2.

log;(9—x) 2-—logs4

log; (4 +x)  logs(x +4)

logy((z + 1) (z — 3))
logy (& — 3)

7. lg64=a; logyy v/125 =7

lgy® = 2xlg 2z — y)
T—=,/y—y.

5. Pemmunre ypasHeHne 1+

< 1.

6. PerrmiTe HepaBeHCTRO

8. Pemnre cucremy {

Kepmouxa 8

1. Peniure ypapnenue 27 273 4.9 9% _97.97% = §,

2. Pemnre ypaBHeHHE ge*He—2 _ gzi—4 962; xeZ.

)% <1,

3. PemnTte HepaBeHCTBO (x2 —8x + 16

1 -1
% — 2logg /T +logiz = 3.
10g3§

5. Pemmre HepasencTso logy, (22 — 5z + 6) < 1.

4, Pemure ypapHenune

6. Pemrre ypasreHne
(z+4) 34U p=(z+1)]3° -1+ 35+ 4+ 1.

logy, 7 =a

=7
logys 5 = b loggs 28 =7

8. PemnTe EepaBeHCTBO

log; logs (\/:—BT-ﬁ + ;r:) < logzlog) (\/:1:2_4-1 - a:) .

3 5
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Sanemnvie Kapmouxy 2
(1a ypasHenus u HepaseHcmaan)

Kapmouxa 1

1. Pennire ypaBuenune 4/log, vbx = —log, 5.

2. Peumrre HEPABEHCTBO 10gg, 2 (6 + 2z — .’.C2) < %

3. Pemmure ypasneHnue ( 44 \/'1_5):0 + ( 4— \/ﬁ)m = 8.

4. Pemnre ypabnenne z68 — gleT =6,
z2 + T
r+4
x5 3
6. Pemmure HEPABEHCTBO (a:2 +z+ 1) z+2 = (3:2 +x+ 1) .

< 0.

5. Pemmnre nepasencreo logg 5 logg

7. Pemmure ypasnenne 32+4 445.6% —9.220+2 =,

8. loggg8=a. logyg9="?

Kapmouxa 2
1. Pemute HepaBenerso log,, (logy (4% — 6)) € 1.
2. Pemmre ypaenenne z°log, 27 -logex =z + 4.
3. Pemmre nepapenctso z'%82% + 16 . 37 1082% < 17.
4. PemwTe ypaBHeHHE
3. 7log; 2-1 | glog. 2 _ glog, 2+1 4 glog, 2-1
5. PemmaTe nepaBeHCTBO (43:2 + 2z + 1)$2_:IB > 1.
6. log1y2=a. logyl6="7
7. (Vi+aB) + (V1—45) =4
8. PemuTe ypasHenue
16° + 625 — 3 - 1007 — 2 - 4% (4% — 52%) 1 2. 40° = 0.
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Kapmouxa 3

1 1
1. Buruncaure (271052 3 4 plogas 49) (811"&49 — glogs 9) .
2. PemmnTe HepapencTBo (2% — 2 - 2“$)l°g9(h+3}_l°g3z =1.
3. Pemmre ypasrenue log z - 4 flog 5 —log,9+4=0.
4. Cpapnure gucna: logy 3 u logg 5.
5. Pemmre HepaseHcTBO |z — 2| ~22-3 < 1.

sinx sinz ]1()
6. Pemmure ypasrnenue (\/ 5—1—2\/3) + (\/ 5——2x/6) =3
7. Pemnre ypapnenne 23° —8.273% — .97 £ 12.27% =1,
logsd =a _o
“logg3=1b logys 12 =7
Kapmouxa 4
lg3=a _o
1. ].g2=b ].Ogsﬁ—.
log -1
2. Pemnte mepapencTo 2z - T 3" < —1.
1 1
3. Pemnre ypasHeHHe 47 — 3772 =32 " — 921,
4. Pemnte ypaBreHue ( 4 —+/ 15)z+( 4+ \/E)x = (2\/5):6
5. Peuirre nHepapeHCTBO 1 < L
’ P logg (22 — 72+ 12) ~ logz 20
6. Pemmnre nepasencreo logg (27 — 1) - logy (271 — 2) > —2.
2
7. Pemre ypassesue 1g (6 - 5% + 25 - 207) = x + 1g 265.
s/\VEHVY _ 916

8. Pemmre cucTtemy {(\/5) ?

(Y)W = Va2,
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Kapmouxa 5
1. Pewnre HepabescTeo log)  +logzz > 1.

2 24 — 2z — z?
2. Pemnite HepaBencTBO loggy .2 (#) > 1.
16

3. Pewmwnre ypapuenne 817 — 16% — 2- 9% (9% — 4%) + 36 = 0.

logg (z + 2y) +log1 (z —2y) =1

4. Pemwure cuctemy 1 3
r+yt=4+ 29

5. PemuTe HepaBeHCTBO (5 — w2)4x+7 £1.

z-1 r+1
6. Pemmure sepasenctso log, [ logs o <log; | log ——1/
3

A2\ L3\ L2 /3
7. Pemute ypaBHeHNE \/(g) —\/(5) - §+ 5——3.

8. Cpasnuure yncna: logs 5 u logy; 15.

Kapmouxa 6
1. Pemure repaBencrBo logy logy « + logs logy x < 2.
2. Peumre ypasHenne 4'83+1 _ gle= _ 3.3k — g,
3. Peumre mepasercrso log,_;y(z+1) > 2.
4. Pemure HEpaBEeHCTRO
2222 1 9(x 4+ 2)- 24822 < (2 + 2)- 2% + 9222 - 8z + 16.
5. Pemure nepasencrso |z — 4]~ (2-7) (1,
i
6. Pemmure ypasHeHne (\/\/&:2 -8z + 7+ Ve — 8z - 9) +

+(\/\/:1:2—8:1:+7—\/:1:2—8a:—9)z=2”+1.

—y
2\ 2\ 7
7. Pemure cucteMy 3 (5) +7- (5) —-6=0
lg(3z —y) +1g{y+x) —41g2=0.
8. PemwTe HEPARCHCTBO

V22— 7z +10 +910g4§ > 22 + T4z — 20 — 222 — 13,
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Kapmowa 7

1,

2.

. Penmite ypasHenue (\/3 zZ — 4)

Permnre HepaBeHCTBO logm ( 99— 32— — 1) = 1.

Cpaenure ynena: logy; 80 u logg, 640.

. Pemwure neparencTro

log log; (\/'2:2_4-1 + a:) < logz logy (\/Em - m) .
7 7

{642" +642 =12
Penmire cucremy

647FY = 4,/2.
. Brrttemre logg 30 B logg 150‘
logsg & logg B

. Pemwure ypaBaeHne

logy o, (622 — 5z + 1) =log;_s, (42% — 4z + 1) + 2.

. Pemmure HepapcHCTBO

1 1
& .
logy (2 —5z)  logg (622 — 6z + 1)

Ingz—-é(bgg (5:3_9)) _ 2

lOgg_ B 3 +
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HToroBble caMOCTOSITEJIbHbIE PabOTHI
Hmozosan camocmoameavran paboma 1
Berauciure (1-2):

4
1. 3°%45°%,

2. 9430080(V3-1) | o43l08s (4+2V8) , gBlogs; V8.

Pemnre ypapaenns (3-6):

3. loggx - logy z = 9log, 3;
z+3
4. 6.3 _5.3 2 =3¢
5 lgblz+2)+1lg{z+1)=1;
1
6. 1 422 -7z —-3) =2 - ————.
o8z (42* 72— 3) 14+ logyz

Pemure nepasenctsa (7—9):
7. logp o5 (22 +32) = —1;
8. (47 —10-27""1 + 4) logy(3z + 4) > 0;
9. 0,598 1 z10%as < (0,125.

Pemure cucremy ypasrenmii:

10 {log{m (7T—22-92)=0
C lg(z—y) ~ loggi(z +y) =1g8 +logp 4"



Hroropas camocToarentHas pabora 2
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Hmozoean camocmoameavran paboma 2
Berancizre (1-2):

1. log, \"/E_)—log‘/g V3. log. /3 8;

logz 54  logs 486
" logig3  logy3

Pemmurre ypasuenns (3-5):

3. log, (4-3%)=0;

]
(5]

x—1 =z-2

6
4. log;y (il? +1+ m) =log, 1,5

2
5. logiz +loggz + 14 = (\/lﬁ—xi) + z%.

Pemmure HepapencTsa (6-9):
1

6 —m— > —1,
logy (222 — z} >

7. logx (22 — Tz +6) —logx (222 — Tx +5) < logr (z + 2);
3 3 3

8. |1 —logg{z + 1)| +log1{x — 1) < 0;
9

9. 5los2® 4 1lof2® 130827,

Pemmre cnereMy ypasHeHutt:

10 loggo(2y —3z+ 1) =0
" ] 0,5logs(3y — z — 1,5) + log,(8z) =0
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Hmozo06aa camocmoamenavran paboma 3

Brrauciure (1-2):
logo3 logy 12
T loggy2  logg2’

2. 5-‘/1055 3-‘/1053

Pempre ypasuenusa (3-5):

3. loggy41 3 = loggyy V3;
4. log, 5 8in 2% = logg 16, 4,2 8in 213
5. (x—1)8%+8 = 6. 2ele—1),
Pemire HepaseHeTBa (6-9):
6. log, o (522 + 9z +4) > 2;
7. logs(4 — 2z) logy 5 (22 + 2) > logy 5 (22 + 4 — 222) ;
8. log,2(z+2) < log s {z + 2)%;

x2

9. log,2 9, 2 (22 + 82+ 7) < log,,(z +3).

Pemnte ypapHeHHE ¢ AByMA IepeMeHHBIMH:

241 1 ~lz—y+1|
10. 27+ 4 5 = 3.
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Hmozosan camocmoameavHas paboma 4
Briunciare (1-2):
1. Bripasure log)s 54 4epes a = logg 8.

2. PacoonoxuTe B NOPAIKE BO3PACTAHHA
log, 5, logg8 m logs 32.

Pemnre ypasaenusa (3-5):

3. 4lex+l _glex _ 3. 3l83® _

4. (1+V3) +22(2+v3)" =2;

5. logs.g (12— 17z + 62%) — logy 3, (9 — 12z +42%) = 2.

Penrre nepasencrsa (6-9):

6. (222 — 1) g 1;

7. logyq: (5 + 2z — m2) <

.
?

[

8. 10g30_3.2z (2$ - 3)2 < 10g2:_2 (23: - 3)2 :

log2(2::c =+ 5) 1,5
2r+1 z+1

Pewmnte cucTeMy ypaBHEHHIT:

10 z=1+3logyy
"l =y-55420-5%"
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Hmozoeas camocmoameavras paboma 5

10.

. Pemnre ypaBHeHHE r__ 3V,

3v=

HaiinnTe nenoe uncmo, KoTopoe Haubojice yAAAEHO OT MEQMKe-
cTBa pemennit Repasercrsa ((0,25)!~ —8) (27— 32) > 0.

YKaxKuTe HanbospIee N0 3Ha9eHHE X, TIPH KOTOPOM YHCII0
22+l cocrasnsier Gonee 200% ot unena 32 + 1.

Hafigure 9HCca0 OEBIX UCEN, A KOTOPHIX
(35 + 34z — ?) - loga(z — 5) > 0.

Pemmure ypasrerne 5° —92+11 = 16 + 6z — z2.

HaliauTe cyMMy BCeX HEJbIX PEelleHUH HEepABEHCTRA

10g22(7 - $) = ].Ogo"?s (.’E bt 1) - 2.

1
log, (3 — 422)

Pemute ypaprenne logs_yq2 (9 —42f) =2+

30 + /4 +logix

y = logg s 3 . E(m="7

y= :c‘/g; V3¢ [6; 10]. IIpy KAKKX HEALIX £ FTO BO3MOIKHO!

Permute HepabercTeo 1210827 4 Kloga o  13loga®
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Hmozosas camocmosamenvHas paﬁama. 6

10.

. logy 92 (2—ax?—2*) <2

8

252 3x+1 222 3z—1
4—+/15 4 15 =
(4-VI9)* " + 4+ vIB) =

. (%)1037$-—2 — 7.

4257405 4 9% < 3 5in2 .
31822 | 410823 < 20.

(4—:.\: +3- 2x+1)1057$—1°g: -2 < 1.
1
log 4 (2 — 2x2)°

(vlogaz — 2+ y/logy z + 1) (logy x — 3/logy z — 2 +2) €9.

x
Haiigure oTHOmICHNE —-9, rae (xo;yo) — PellIeHHe CHCTeMEI
Yo

logy(zy + 1) = 2log, y + loga (= — 2y)° -

{ 1 +logs(x + y) logy 3 = 2log, 7 — logy =
8

49" L 9 < 9.3V
gle+2l 4 gle—1l > 28 )

logg (log% (18 + 6z — :1:2)) = z2 — 6z + 10.



PeweHnd

Pewernue mpenuposounmr xapmouex 1
(1a caolicmaa aozapugpmos)

Pewernue mpenuposounotl xapmouxy 1

1. log1 \3/§=—%log39= —g .
3

3 3
4 4

2. log%\/5=3logb\/5= Zlogbbz.
3. 4‘0‘325 -_»21‘3%25 .210325 =5-5:_

1\ 2 1y logs 9 1
4. (VB)hE? = (55) : (55) —5.52'%%°
=5.5l063 =[15|.

5. logy (log, (logg 9)) = log, (log,2) = logy
2 2 2

6. 6"’ =62 =[36].

7. (lg50 + 1g2)° = (1g (50 - 2))° = (Ig 100)° = 25 =[32].

1
3=
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1 12
8. 1 1 =log, 1 = ==
108132 +log ; 3= 1 a3 Tlog ; 3=logy 12 —logs 3 =log, 3
oga 12
=log24=@.
In8
9. 11116+10g‘/—1— log, 51=0

In& 1n23 31n2 3
lnlﬁ Tn2? 4ln2 |4l

2
10, 0En16 _ glogsd

log%4 —logs 4
lOng 100 ]_gg
11. g9 logg 100 =1g Q- —— Ig
1g9 - logg 100 = 1g 9 logcd — igd 100 =[2].
1
12. 2log; 6 — 3 log; 400 — 3log; Y45 =
3 3 .
= logy 62 —logy 4002 — logg (V45 d=
3 3
=log; 36 —log1 20 — logz 45 = log; 36 — log1 20 + log; 45 =
3 3 3 3 3
36 - 45 1\
=1 = = — =|— .
og% 0 log% 81 10g§ (3)
17\? 1 17
13. logy 17+ §10g1 (3—2) = log, 17+ 3 +2-logy ﬁ =

= logy 17 — log, ;g logy —— 17 3 =log, 32 = .

14. log3tgz + log s ctgx = |  tgz>0

=log,3 (tgz - ctgx) =log 31 = @

2
15. log yemz (1 - sin?z) =log Yessz cos?z = T log o, cosz = @
3



186 Pemennsa

Peutenue mpenuposounod xapmouxy 2

1

1. Iogl 2 = i log,2 = .
i 2

2. 108ﬁ%=%10gaﬂ=B-
2

3. glozs V2 = 32logs VZ — glogs2 =[],

ol 4-+log; 22
o () s

5. logy (log 1 (logos 5)) = log, (log 1 (%logg, 5)) =
2 2

1
= log, (logl §) =log;1 = @

2

6. (In5)38! = (In5)* = (In5)° =[1].

1 -7
7. (10g15 3 + 15) = (logy5 3 + log;5 5)_7 = (log;s 15)_7 =

=1"7T= _
1
logy; 3

—log % log; 2 1——log3 —log3?—log33 .

Wll-i

lg27_31g _
9. lg9  2lg3 _-

3
10. log% 8 = _1 10g3 2 = _3. 10g3 —
logg 16 logs 4 2logg 2

In15 Inl5 Inl5 I

11. In15-1 =
B0 i85 € = 1995 ~ In152  2In1b
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2 2
12. 4log; 3— glogl 27+ 2log, 6 = —10g234+§log233 +log, 62 =
2 2

(3233)3 .62 32,32, 92
= 10g2 _34— = ].0g2 '3—4 = 10g2 22 = @

13. log; 75+ 3log: /3 =logy 75— logs 3 = logy %é = logs 25 2@'
5

14. loggn o, (2c08 2} + logg, 9. sinx = logg, 9, (2c08z - sinz) =
= logs-mgz gin 2x = .
1

15. log,, ,cos2 — —————— =
8x loggp, . tg

= 108455 COST — 1084 - SINT = log , ctET = .



188 Pemenus

Pewenue mpenuposounots xapmouxy 3

1. logi V125 = 2> 0

: 35 log,n k™ = = log, k mpn { p#1

=M= _3 n k>0
—1 i

11
= = 4
= 3
2. }og%{‘/a—loga% a3 = Elogaav 3l

i logy 2 onloga 2 o _ 1
3. (_9_) — (3 2) 083 < _ (3log32) =92 _ '

tlon. 25 442togy 5
4. (\/ﬁ) +log, (22) =22_210‘gg5=4.5='
5. 34-74"1 =34.70=[34].
—4 —4 —4 1
6. (lgd+1g25) " = (1g(4-28)) " =27"=| |
1 1
7. log, (logys (logy 32)) = log, (logys 5) = log, 5=1"3/
lg16 _lg2' _4lg2 8 [
"lgvB 1g23  3lg2 3 [3]
2
g 081625 _ ?10345 _ 90845 _ _2%10325 -]
log% V3 __ﬁi log, 5 log, 5 logy 5
1g 102 _ 21g10 _
10. lg4 - log, 100 = 1g4ﬁ 2-1g2- =[4].
11. log  =8=log 1 8=1log ;2= ——1—10g22=.
4 V2 22 ~32

12. logy (cos® 7z + sin? Tr) = log; 1 = @
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13. 3610g65 + 101—1g2 — 6210g65 + 10110-lg2 —

= (6%5)” 110 (1082) ™! = 25 + 129 =[30].

1
Y 1
11 logg 4
15. ( 814 2 + 251081258 | . gglogy 2 —

11
= ((34);-510832 + 5210g52) . 72logr 2

= (31—2log32 + 52logs 2) (710g7 2)2 _

= (3  (3l8a2) 72 4 (5'%52)2)-22= (g +4) -4=3+16=[19].



190 Pemenns

Fewenue mpenuposowroti xapmouxu 4

4 4

4 2 4
1. logy V16 = log,-123 = illog22 =|—=|.
s —

log, b = .

1y 2+2logy 7
" (‘/§)2+logs49 - (35) =3! .310837=3-7=.

5. e3In2 (eln2)3 —93 _

1
6. logg (log 1 (logs 2)) = logys (log5_ L (glogQ 2)) =

1
2. log ; Vb = Iogb% b7 =

[STE NI

VG
—llo —ilo l = 11 1_ 11 5=2
=392\ 7055/ 05 855 05 B5°7
1 1
=§l()g22= g .
—3 -3 3y-3_q3s_|1
7. (lg8+1g125)™° = (1g(8-125)) ™ = (Ig10*) "~ =33 = 7
8 ln27_ln33_§1_n_3_§
“In9  In32 23 |2
Ined 3lne 3
.In12-1 3—In1 = . =21
9 g e =Inl2yar =lnl2- 0o =132
1
loggv5 _ %logsh 1
10- = 3 —_ ] ——
log i 125 =5 logs 5
11. logs cos — = lo ﬁ—lo E—llo ﬁ_l
PR =R T g(ﬁ)“z_z €33 3|
2 b
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12,

13.

14.

15.

2tg 22°30/
lg ————— =lgtgds® =gl =
Bl tg?22°30) ~ ©°F g1=[0]
2tgax
1
—logs (log3 v %) = —log; (log; \g/f_i) = —logg 5= @
1 4
8110g53 + 27103936 + 310379 = 8110g35 + 27log36 + 3410g97 =
4
= (31)\8e® 4 g8los6 1. 32187 50 g3 172 =
= 625 + 216 + 49 ={890|.
2 1
log, (loga VaZ + log, {VE.) = log, (loga a3 + log, aS) =

2 1
=].0g2 (*g“l‘g) =10g21 =@.
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Pewserue mpenuposounoti xapmoswru 5

1 1
= = 1
1.1 V2 = logy—325 = 2 log, 2 =|——|.
pgé\/_ ogy-3 5 log, B
7 —tog 1 of = 3
2. log g5 a.3=logai a2 =§logaa.=@

242logg
4 (\/5)2+log3 16 _ (35) _
= gltles4 = 31.3loes4 = (3.4 =12
5. (150,2 +1g0,5)° = (Ig (0,2 0,5))* = (Ig0,1)* = (-1)* =[1].

log 1 49 _% logs 7

~[1].

log\/g % - —_%1 log, 7

llne"’ 1 3lne )
7. 23 =(23) = (21) =[2].

1 1 1
8- 210g% 5 + 10g0,2 3 —_ § ].Og5 % = —2].0g5 5 _ ].Og5 3 - 10g5 1—5 =

15
= —2—logz 3+ logg 15 = —2+log5-§——~—2+log55=

=-2+1=|-1]
9. loga %+log254— 1; = logs 15 + logs 2 — log. 5 V6 =
5 08\/5\/3
= logg 15 + logg 2 — logg 6 = logy 15-2 =log55=,

6

5 log 2
logs 32 - logy 3 = ——58= =[],

10. log 5v/32-log, 9 = Tog, 2

= oo
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11. = =
logg 5 -é- logs 5

logg V5 -é- logs 5 _

1
3

1 2
= *:);' (].Og2 12 — 10g2 3) = .

2
13. loggn o, [(sin:c +cosz)? — 1] = loggy o, (sin 22)? =
= 2loggy 2. 5in 22 = .

14. logs (3tg ) + logg (ctg z)? =
= logs (3tg x) +logs ctgz = logs (3tg = - ctgz) = logg 3 =[1].

2
logy 12 40,5 - — logy 3 =

12. logg12+0,51log: 9= 3
3

1 1
15. \/2510365 + 490088 T = /2508 6 | 4Qlog7 8 =

— /52186 1 7210878 — \/ (5logs 6)2 t (Thog: 8)2 =
—ETE (1]

7 3ak. 1157
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Pewernue mpenuposounotl xapmouru 6
1. log, 5 - logs 6 - logg 7 - logy 8.
logg 7 - log; 8 = logg 7198578 = logg 8;
logs 6 - logg 8 = logg 6'°868 = logg 8;
log, 5 - logs 8 = log, 5858 = log, 8 = glogz 2= .

HaiiTn petnerne npoie, €A SHATH, ITO
log, b-logy c - log,. p - log, k = log, k.

1
2. log 7= ilog—,-’?— —l .
m -2 6
y3_ 3 4
3. logﬁ\/a_=§logaa= Ak

sl " 4+4logy 5
4. (¥3) +logg 625 (34) _
— gl+logz5 - gl . 3logs5 - 3. 5 = _

1 4 25 1 4\
5. (1n{‘/€+41n€/é)25=(glne+glne) =(3+3) =

=1% =[1].

1
6 logye V'3 _ glog;3 1
logl 27 -_3—1 logy 3 18/

—3
7. (0, 2)3lg0001 (5 _1)?1310= (5_1)-1 =.

8. log; 21 — 1

21
= logz 21 — 1 1 =1
08109 0g3 og3 7 = logg — = = 1083 3= .

1\* -3
g, logfcos = logf( ) =—1—log22———.
3
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10. log 2 (cos47°-cos17° +s8ind7° - sin17°) =

V3
o V3
=log 3 {cos{47° — 17°))=log 2 cos30° =log 3 —— =|—1].

73 7 7 2

logg 3
11. log 3527 - log, 525 = %10g53— %10g35 = 36%2:———3 =136|.
3 2

12. 10082 = (102)®? = (10'82)% =[4].

logys 9 logs3 logg 5
13. I - ———— =log; 5 = =[1].
3 083 3 10g5‘1 5,1 083 1 10g3 5

14 In7 7 |3
’ lnf’/tﬁ_gln’T_ 20

(27@ + 5logas 49) (8110;_49 — glogy 9)

15. .
3+ 5oe16% . Hlogs 3
27175;_3 + 5loss 49 — (33)18a% | glogs 7 — 98 4 7 — 15;
81$ — 810849 = g2logg 4 _ 93logy 3 — 16 — 27 = —11;
3+51°sxls25 -blogsd =3 1 5lest. 3 =3+4.3=15

) () gy

15 15 )
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Pewenue mpenupososnot wapmowxu 7

1
1 1
1. log: v3 =4 logz3=|—=|.
% - 8
1 2
2. logﬁé/:?:-_zjlogﬁzc: z|

1 1
3. dglosr V3 = (72)2'%7° = (7lor )3 = [ V3],

1~ 3+3logg 3
4. (¥B)*e = (55) = 5l+ogs3 = 5. 5logs 3 =
=5.3=[15].
5. 70218 0% _ 70,2515 10 (71)1 — _
6. B4 _ Zrlogs =[s].

1 -1
10g25\/§ —22-10g56
7 l10 8+2log) 6—lo 1.1 i10 2—2logg 6+logg 24 =
) 24 1
=‘-10g32—10g36 +10g324=10g32.—%=10g3§ =.

8. Ig9-logz 0,1 =21g3(—logz 10} = —2- i—g =,

|N!II-'

9. log, 0,01 —log, 5% v5 =log, 0,01 — logy 5 =

B |

-2
= —:Z—log210+log25=log21£0‘;-

10. In [(sin:z: + cos 2)° — sin 2:1:] =
=In (sin? z + 2sinz cosz + cos? z — sin2z) =

=In (sin2a: + cos? w) = @
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11,

12.

13.

14,

15.

1 =1 12*_21 2=
ogssm 6 0Zg 3] =3 Ofs2 = 3l

log3 49 - log, 5 - logy; 27 =

1 3
=210g37-Tlog—,-5—510g53=6log37-10g75-10g53=

2
= 6logg 7'%%7° . logy 3 = 6logy 5 - logy 3 = 6 - logy 5'°863 = @

log;18  logs 8 _ logy2+logy 9 2log, 3

= T T =
10g36 2 10g72 2 log; 4+log, 9 log; 8+log, 9
14+2logy3  2log,3

242logs 3 342log, 3

=(1+2t)-2(1 + ) -2t (3+ 2t) = 2+ 4¢% + 6t — 6t — 42 =[2].

1
log¢ (10g1 (logay 3)) = Zlogz( logs (5 logs 3)) =
9
_L 1 [1
RS R

logig (3 — vB) + %mg2 V3+6=
=i-log2(3—»\/5)+ilog2(3+\/5):

= 7 (1085 (3~ V) +log, (3-+ V5)) =

=—10g2(( ﬂ(3+ﬂ)——log2(9 5)-——-log24
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Pemenus

Pewenue mpenupoeounotl xapmouxu 8

1.

2.

10.

11.

logigs —= = 2 logs 5= | —L

3
log%\/ﬁ= %logzw=@.
4

1610823 — 94logy 3 — (21032 3)4 =34 = .

1 44210g; 5
(\/5)4+10g225 _ (25) = 92+lo825 = 4.5 =[20].

log;50,2 —‘4—110g25 _| 3
2
log 2 (sin71°-cos11° —sin1l®.cos71°) = log 2 sin60° =
V3 V3
log > 7 =[=1]
V3

1 vz\*
logg/,:,sin“% = ;logz sin’*% = Tlog, (T) =
= Tlogs i = _

115 [ 1

-1
g5 -1 1= LT —_-3°_|_Z|
g5 Oas 0, lg5 3 10g5 10 2125 9

10335 10'535
61 +lozs 2 — §loga 6 — glogsSlogs3 = (glos3)!%25  glogs5 5],

(logs 2) - log2 3= logs 2 = IIl

3 _
log /5 V2 - log, 27 = fog, 3

i sl

(12200 + 1g0,5) % = (g (200 0,5)) ™% =

— n-2 _q2_|1
—(lgll]) =24 = al
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12, W3 _ 33 _ E
"In¥2r T 3m3 |9
1 1
13. logy, (log 1 (log, 2)) = logyy; (_—3 log, (§ log, 2)) =
8
_1, 1 [T
~3837 |73
81eS 4 37,3 2
logg 5 2log; 25
_ (92) Ko +3310g3J6 . 7% ogy 53%10%6
409
52 + (v6)° sy 5t—6% 625 —216
T I (25" V') =" = a5  ~LL
15. logg (2 + +
3 ( \/_) log(2 3) 3
=logz (2 + v/3) +logs (2 — v3) =logs ((2+ v3) (2— VB3)) =
=logs {4 —3) =logz 1 :@.
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Pewternue mperuposounsT xapmoyex 2
(Ha ypasrenus u Hepasencmea)
Pewenue mpenupoaounotl xapmoywwy 1
1. 3%+ _10.-3*4+3=0.
3:3%-10-3"+3=0. Iycrp 3 =1t (t>0).
Toraa 3t2 — 10t + 3 = 0;

54+4/26—-9 544
ti2= = ;
3 3
t=3 =3
1 1
= . T _ .
t 3 3 3
r=1
=-1
Otger: z=1;, z=—1.

2. 3-16°+2-81° < 5- 36%.

Monenum 0be yacTH HepaBeHCTBA Ha 36%:
4 T g 4

3-1 = 2-1=-1] 5.
(6) =2 (3) <

4 T
MycTs (—) =t (t>0). Torna 3t2 — 5t + 2 < 0;

9
5+v3B—24 5F+1 t=1
t10 = = ; 2
2 1
_W:I
4 I
9 <1 xz20
AN PR3
9/ 3
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3. 64 — /B3 L 12 =0.

5§ 4.3 3
2z —2 2 +12=0. IIycte 2« =¢ (£ > 0).
Tormza % — 8t + 12 = 0; [;fg
3 B 1
20=2  |57° @[w=3
3 ] =
9% = 6 . log, 6 z = logg 8.
Otpet: x =3; x =logg8.
4. log, 9% -logiz = 4.
log,. b
Bocnonbsyemca teM, uro log, b= fog,a"
1 2 0
NmeeM: logs 9 + logs 2~ log3 x = 4; DV} z>
logs x z# L
Creposarensso, 2(1+logzx)logz e =4. Ilyets logzx =t,
1
2+t-2=0 =— ==
TOTOA + [logam 2 € 9 € D(V).
t#£0; loggz = 1; =3

Orser: z=73 z =3
5. 21 1 3 11 1 1 1
. 2logys ({1 + ) ( —93))—‘5 0g. /5 ( +z) > og% 2/

2 1 /17!
510g5((1 +z)(3—2)} — 3 (5) logs (1+ ) > logs 2 &

(log (14 z) + logs (3 — ) — logs (1 + ) > logs 2

S {l+2)3—=x)>0 <
l1+2>0
(logs (3 — z) > logy 2 3—z>2

43—z >0 S 43-x>0
[1+2>0 1+z>0.

Oteer: (—1;1).
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2{(¢ — 1) (z —4) .

6. log ., Z+5 z L
2{x—1){x— 4
10g ;1) ( - _?_(5 ) zlog_n(z—-1) &
[ (z-1>1 [ (2> 2
9 {x — - - -
{(x—1){x 4))0 (-1 (x 4)>0
S z+5 \ z+5
2(:3—1)(3:—4)?3:*1 (x—l)(m—l?;)}o
\ z+5 \ r+5
< z—1<«<1 & r <2
z—1>0 z>1
2z —1)(z—4 — 1)z —
l2e-ne-0_  [lE-n6-9_,
z+5 r+5
2(x—1)(x—4)gm_1 (x—l)(:r:—13)§0.
L x+5 | L z+5
[ 7 5 W/
© %
-5 1 4
\ %
-5 1 13
(" *
f 1 2
X
-3 1 4
* %
7 x
Otger: [13;00).

7. Cpasuuts uncna logs 7 u log; 6.

loga 6 — logs 7 =loga 2+ 1 — logg 7.

1
IMockonsky log, i ;_ USN 5 {(log; m + log; n},
1 1
meeM logs 2 = logy 3% >3 (logg 3 + logz 1},
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1
nlogg2+1—1logs 7> §(log33+log31)+1—10g57=

3
= V125 11
= 1,5 — logy 7 = logg 52 — logs 7 = logs — > logg - >0,

T.€. logy6 > logs 7, uro u TpeboBaNOCH AOKA3ATE.

logg 15 =a _2
8. logy, 18 = p| 1082624 =
a = logg 15 = logo 15 logy 3 + logy 5 :

log,6 ~ 141log,3
TakuM obpazoM, loga5=a+ (a — 1) - log, 3.

logo 18  1+2logy3
logy 12~ 2+1logy3

C apyroit croponrt, b=log;, 18 =

26—1
oTKyAa log, 3 = Cre
CneaoBaTesbHO,

1(log;3+3) 2143

10g2524=§ 1 5 b =

082 2(a+(a—1)2_)
_ 2b—1+4+6-3b _ b—b
C 2(2a—ab+2ab—2b—a+1) 2(a—2b+ab+1)

5-b
2(a—2b+1+ab)’
roe o = logg 15, b =log, 18.

Hrak, logos 24 =
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Pewenue mpenuposounot xapmoswsy 2
1. 3logs2+ 2 — z = logs (3° — 5277).
logg 23 + log; 52~% = log; (3’“ - 52_w) ;
logs 8 - 527 = logs (3% — 527°) ;
8- 52—::: =3¢ — 52—:0;
9.52-®
9-5*% = 3% = =1L
9-5*%.3%=1; 5%*.37%+2=y;
1522 =1; z=2
Ortget: 2.

1 1
2.3-4704 .92 —g.4l~r _ _.gl-2
+3 6 3 9
1
3= . 1—w=21_4—$.
2 9 '

x
IIycrs 310 =t (¢ > 0), Torga t2 + %t=84;
32+t — 252 = 0;

-1++/14+3024 —-145b
ti2 = 6 = 6 ;
t=9

b= -2 & (00);

Oreer: 20.
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4. log,2 81 + logg, 729 = 3.

x>0

DY) {*#1,
x1

t73

4 6

= _H ]_ =t.
210g3m+1+10g33‘: 3. Llyere logg »

Torma g+L=3; 3t2 —5t—2=0;

t 14t
54426424 57
t12 = 6 = 6 )
t=2 log x =2 z=9
_L e D)
t=-3 |logT=-3 |[r=33

Oter: ¢=9; =3 3.
5. 3logd= | plogs — 169,
3log§$ = (3log3 a:)1083$ = plogs .

zlo83% 4 gloga® — 162; glogs® = 81; logix = 4;

[log3:r:=2 $=91
1 = —-2; = -.
Of3 =3
1
Otger: z =9; z=g

6. (22 —dz+4)° 051,

[ fz-2>1 [ J(z-3)(z-1) >0
P?—-z—-620 (z—3)(x+2)20
(z—-22<1 S| ((z-3)(x~1)<0

(z—2°>0 xF#2
?—-r—-6<0 | l(z—-3){z+2)<0
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Pemenus
C( 1 3
X
) 3
- X
“
f 1 3 -
) X
2 2 3
R
N,

Oteer: {—o0; —2] U [1;2) U (2; 00).

CpaBHute yncna log, 3 u logg 11.
a+b
2

1
IIpr t > 1 log, >3 {log, a + log, b} .

442
2

6 1
Mockonsky logy3=Ilog, 5= logy ( ) > 2 {logs 4 + log, 2),

1
nMeeM log, 3 — logg 11 > 5(10g2 4 +logy2) — logs 11 =
3
= 1,5 —logg 11 = logg 52 — logg 11 = logs v/125 — logy 11 > 0.

Tak xax +/125 > 11, 3na=suT, logy 3 > logs 11, uTo u Tpebo-
BAJIOCH BLISCHHTD.

_1g30  1+1g3
. log530 = g5 " 1-Ig2"
a-b=logz20-1g3=1g3"e8s 0 =1g20=1+1g2; Ilg2=ab-1;
1 3 1+5 1+5
logy 30 = Tled s 1t

1-lg2 1-(ab—1) 2—ab

1
Hrak, logs 30 = 2_i rie a = logy 20, b =1g3.

ab’
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Pewenue mpenuposounots xapmouxy 3

1. 9:0—1 _ 3:c+1 + 3w—3 =1.

3.

9*-1_9. 3¢—1+g -3%=1 = 1. Hyers 31 =¢ (¢t > 0).
¢
Tomat2—~9t+§=1; 9t2 — 80t — 9 =0;

10+ yI60+81 _ 041 [P
9 t=—§€(0;oo);

Fl=9g 2z-1=2; z=3.

t12 =

Oteet: 3.

1 1 1

4 z2+6 z2=9 =z.

1
Paznenum obe yacTh ypapHeHAd Ha 9 =:

(55 (2) " =t mem (2) =t 50

Toraa 2+t —1=0; t1,2=_1:|2:\/g; _lgﬁgE(t),
2\ "z
rae E(t) — obmacts mamenenus byskupn t{zr) = (5) .
1
vE-1 _(2\7z 1 _, Vv5—1 1 3
2 \3) ' @7 Mz T %Eay
3
OTger: log\/— VB-1 5

8372 >1+ 2y’
P -2 3/

3 (3())>1+(2)m'HY°T'° (3) -t oo
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8 8 -9+ 9t
Torna m)l-i-t; 9(1——t)>0;
@Gt—1)(Bt+1) 1
. g(l—t) >01 (—OO,—g) ¢E(t)

2

I V7/// X 3 ;
2<=>
3

~Y

N 1

x<log -
>~ 23
3 33

OTser: (0; loga 1) .
3 3

1
4. Pemute ypapHenue (1 + %) lg3+1lg2=1g (27 - {/5) .

1
D(Y): 27— /3 >0, 1o ects 3z < 27.
1 1 1
Ig (3“5 -2) =1g(27— ¥3); 6-32% =273z,
1

Mycrs 32z =t (¢ > 0). Torma

= - 1
t2+6t—27=0¢>[t" ggE(t); 32z = 3; :r-——l.
t=3 2
IIposepuM, OpuHaexKaT 11 kopens D(Y).
Ipn x=% nMeem 32 < 27, Te. %ED(Y).
Otget: 5
r—1
. < 1.
5 logy (9 —3%)—3 1
(w—l)—log3(9—3)+3é0¢
logy (9—3%)—3 )
_ 3:c+2\<\9_3:r
z + 2 < logg (9 — 3%)
| 632\ 5 3 G—3">27
033( - )> 3a:+229_3:c &

=
{w+2 > logs (9 — 3°)

9-3% <27
logs (9 — 3%) < 3
| log (9-37) < 9-3°>0
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'{9-3%3%9@0 0
3 < —18
3‘”23 :1:2log3E
= 94.-334+3-920 = 10 & 10
3m>—18 Vw SE<2 3}(2.
| [3° <32

OTBerT: [log3 %; 2) .

6. log 3, (x2—25:c+ 1)
x2+1

(a—l)(b—l)
Tlockoneky log, b a>0 HMeeM
L]
b>0
a # 1,
[ (22-2,52+1— 1 1)
> o +1>0 z (z—2,5)(—2%+32~1) 20
49’31: wF 222 — 52+ 2> 0
—— >0 <
$2+1 x>0
3 22 -3z +1#0;
1 b
\:c2+17£
+
22— 3z +1=0; :c=3 2\/5; 222 — 5x + 2 = 0;
5++/256-16 5£3
T2 = = )
4 4
rM
X
r=2 \
1 $ z 2
xzwz——, X
\ - - x
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Penrenna

7.

Cpaeuure =vcia (3log, 1862 + log,g 1866) u log, 1863.
Quesugo, uro log, 1863 = log, 4 18634

C ApYToll CTOPOHEI,

3log;s 1862 + log, 1866 = log,¢(1862% - 1866);

18623 - 1866 = 1862* + 4. 1862° (Tak xak 1866 = 1862 + 4).
18631 = (1862 + 1)* = 18621+ 4-1862% +6-1862% + 4. 186211
(rax xax {(a + b)* = a? + 4a%b 4 6a%% + 4ab® + b*).

3uaunr, 1863% > 18621 +4-1862% = 18623 - 1866, T.e.

log; 1863 > log;q {1862° - 1866} = 3log,s 1862 + log;4 1866.
Hrak, logy 1863 > 3log,q 1862 + log,s 1866.

logs 15 = a

=7
log,, 24 = b log o5 48 =1

a=logs 15 =1+1loggd; loggd=a—-1;

logs;24 logs3+3logs2 a—1+3logs2
logs 12 logs3+2logs2 a—1+2logg2
ab—a+1-b

= log52 = W;

b= ].Og12 24 =

1

=1(a‘1+4(“b_“+1_b)) _

3 3-2b
_3a—2ba—3+2b+4ab—4da+4—4b
- 3(3 —2b) B
_ 2ab—-2b—a+1
T 3(3-2b)

2ab—2b—a+1

Hrak, log;ss 48 =

3(3-2p)
roe a = logs 15, b= log, 24.
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Pewenue mpenuposounoti xapmouxy 4§

1. 4*—10-2°"1 =24,
IIycre 2° =1t (¢ > 0).

Torna 4% =%, 2 — 5t — 24 =0; 228—3¢E(t);
=8 z=3
Orger: 3.

1 1 1

2.6-92 —13-6z 4+ 642 <0.
1
PaznenuMm ofie yacTH nepaBeHcTsa Ha 47:

3 : 3 .
. el :l‘_ s T < 0
6 (2) 13 (2) +6<0;
1

A
(h)“’zt (t>0) = 62— 13t + 6 < 0;

2
13+ 160 — 144 1345

2= 12 RV
t=2 2 3 /3\; 3 3\: 2
2 x T
gt (2P =2 z2=1 [} =3
o2 3TN (2) g (2) 3
-5
1 1-
2 (3\s 3 |z<1 xwgo
r=-1; —g(—) A A
ATV SN RN
x x

2 %M Mx

Oteer: (—o0; —1] U [1;00).
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3. v+ 32 -220- 3%
Myers 3 =t (£ >0). Toraa V2 +t—-229-t&

9—t>0 {té%3
24+t —232(9-1)7? £ o
¥EN + 2 )# 19 &
92—t<0 £>9
7 e T 7
— . 24— oz —.
& te[419,oo), 3 ,419, H :z:,log3419

7
OTeer: [10g3 4E’ oo) .

4. 5logd= 4 glogs@ o 1950,
slogdx . (5lozs 3)I°g5 © = glogs ¢ noaToMy MexoREOE ypaBHenme
npeobpasyerca K Buiy z°85% 4 ploBs® = 1950;
2.7085% = 1950; 8% = 625; loggzr =4&

] z =125
oggx =2 1
[log e=-2|z=_.
5 25

1

Oreer: £ =25; z= %5

5. 1g2100z — 1g% 10z + g%z = 6.
2+1gz)® — (1 +1gx)® + g%z = 6. Mycrs lgz = ¢. Torme

A+ 4t +t2—1-0—t2+12=6; *+2-3=0; if;?’
"

lgx=-3; lgzx=1.
Orser: {0,001; 10}.
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r—1
. ! .
6 logxg.s (Og2m+2) >0

{a—1}(b—-1)>0
Hockonmeky log, b >0 {a>0

b>0,
HMeeM
( r—1 z+6
| - — -1 0
(e 5 -1) (552 -1) >
x—1
{ log, +2>0 o
z+6
0
L. 3
( r—1 x+3
(1°g22(a:+2))' 3 >0
e{z-1_, o
x+2
Lz > —6
4 r—1
(.’L’+3)10g2m>0
x4+ 2
Lz > —6 .
xz>—-3
([ (2> -3 z—1 o1
lo w1 >0 2(@+2)
g22(;t:+2) r< -3
z < —3 z—1
—_— 1
“ logy —~— 1 <0©< 2@t~ ©
5 g22($+2) z-1 >0
T < =2 | \2(z+2)
k:z:>—6 T < =2
(x> —6
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r _3 W _
(fz>3 IS
_2:(3934-;2) > / !
zr <=3 »
_x+35 <0 5 -2
K " 2(@+2) %
z-1
|\ 2(z+2) >0 x
< =2 L
x —
>0 s g
-5 -3 =2 *
X
P 2
- X
Otger: (—6;—5) U (—3;-2).
7. 2Vicead _ 3yloes?,

V10gz3 = 4 / 10g2 3 = 1/ (log3 3} logs 2 = (log, 3) 1/logs 2,

CNEJOBATEIBHO, 2\/10? — 9(logy 3)y/logs 2 _ 3\/_
Torna 9v/log2 3 _ 3\/1"? 3\/10? 3\/_ 0.
OtgeTt: 0.
8. logz3135 loggb  logz 27 + logy 5 logz 5
log;s3  logys3 oz, 3+log3 Togs Sll-l-logs 5
= (3 + logy 5) (1 +logs 5) — logz 5 (4 + logy 5) =

=logs5 + 4logy 5+ 3 —

log35 — 4logg 5 = 3.

QOrgeT:

3.
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Pewenue mpenuposonots xapmouxy 5

1. 3'4w+%'9$+2=6'4$+1_:]i'g$+1‘

21-4¢=?-9x+1; (i) - x+1=logi—3;

9 21’ 9 21
13 39
$—10géﬁ—1, LB&lOg__%.
9 9
9
Orteer: log §=~
= 28
9
1
2. (\/5+\/24)$+( 5—~/24)$=10. 5vR=

noaToMy, 0003HATHB ( 5+ \/2_4)2: =t (t>0), aMeem
1
:t+E =10; #-10i+1=0; Ho=5+v24&

- x
VE+vaa) =54V |5=1
=4 T = =
5++v24) =5—-+24 gz_l
@-:1:=2
|z = —2.
Oteer: x=2; = -2,
3. 2*+139-27°—108 2% = 32.
139 108
IIycre 2 =t (¢t > 0), Torma t+_t__t_2=32;

3 - 32¢2 + 139t — 108 = 0; f(1) = 0, anaunt, f(t) Ges
ocTaTKa Jenmred Ha ¢ — 1. BrimonsnM nenenue:

_t3—32t2+139t—108 t—1
B- t2 — 31t + 108

—31¢% 4+ 139¢

T — 3124 31t
T 108t—108
108t — 108
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Taxum obpazom, ¢ = 1. Hafizem ocranbERIE KOPEH:
231 +108=0; {3=27; {3=4;

=1 r=1
r*=2Ta |z=3
=4 x=2.

Orser: {1;3;2}.
2
4. log,, ol logdz + logix = 1.

logy 2 —logy x

logdz +loghx = 1.
logs 2 + logy, x gy % +logy

1-¢
IIycte logy x = t, Torma 171 Bt =1 t#£ -1

ayt=1 loggz=1 x=2
-2 -1-t)(1+*({#+1) =0
(1-1) (£ -1+ (E+1)) =0;
-1+t (2 +1) =0
-t 23 -2 2 -2t -1=0.
6) t*+28 +#2+2t+1=0.
Pazpenum ofe yacTn ypasnenus Ha £2 (mpu ¢ > 0 peie-
Huil Her). 34ech Mbl EMeeM BO3BPATHOE ypapHEHWe, T.e.

K03¢GHINEHTEH HPH CTEIEHH, PABHOYIAJICHHEIE OT HAY4I8
H KOHIIA, PaBHEL

1 1 1 1
2 — e pya 2__ g2 .
(t + '{2')+2(t+ %—)-5-1—0, t-I—?—a., a“=t +2+E'2',

1
t2+t_2 =a?-2; (a?-2}+2a+1=0; a?+2a—1=(;

=

L lion

|:a=_1+\/§ t+*=—1+\/§
a=—-1—+2; tho=—1— 2

- (V2-1)t+1=0; D<0
2+ (VZ+1)t+1=0; #,2<0

=
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. —(V2+1) £ v/2v2~1 log, = —(V2+1)£v2v2~1
1,2= H a &= .
! 2 2
B (v2+1)+v/2v2-1
Oreer: {z = 2
x=2.

5. 5887 < 10 — gloBs =,
(51035 ‘”)1055 TglogsT <10, gloss? < 5; logg, 085 % logg 5
(Tak kak y = logy T — (YHKUES BOSPACTAIOMASN);

| 1
loggw < 1; { 85 T <
logs z > —1.

1
Ortser: (g, 5) .

6. log,v3z+4>1&log, (3z+4)>2¢«
& log, 3z +4) > log, 2° &

(2 >1 [ z>1
{33:4-—4).’52 2’ -3z -4<0
& 3x+d4<a? & 2* -3z —-4>0
3x+4>0 :x:>—1%
0<z<] 0<z<l.
- i /&
1 Y

X7 x
k.
{

_iiﬂ////////////////?c 0
\ 4M——+

- X
Orser: (1;4).

ey,




Pemenus

lgb=ga
=7
7 ng3—b 10g308
Ig15 a+b
l-a=1-lgh=1g2; =lgih o= -
—a g5=1g2; a+b=Iglh; 152 log, 15 T
530 " logy 30 logy2+logy 15 14logpls 14 ot
_3(1—a)
~1+4b
3{(l—a)
Hrak, 10g308—1—+b—

. Brerauciuts, uro Gosbime: loggq 1323 nam loggs 147.
logys0 1323 = 1 4 logyg9 7 (1323 =189-7);

loggs 7 _ loges 7
loges 189~ 1+ loggs 3

logge 7 = (189 = 3-63);

loggs 147 = 1 + loggs g;
7
loggs 3= loggs 7 — loggs 3;
63\* 7
loggs 7 = loggs 9/ = 1—-2loggs3; loggs 3= 1—3loggs 3;

7
loggg 1323 — loggs 147 = log;gq 7 — loggs 3=

 loges 7 _1-2loggs 3 _
= THlogey 3 (1-3loggz 3) = T+ Toggs 3 (1—3loges 3) =
_ 1 — 2logg 3 — 1 — loggs 3 + 3loggs 3 + 3logds 3 _

- 1+ loggs 3 B

_ Blogks3

= 1+103633>0’ TaK Kak loggz 3 > 0.

HUrax, logygg 1323 > loggs 147.
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Pewenue mpenuposounot xapmonuxy 6
1. 8%+ 18 =2-27%.

Paznenam obe 9acTu ypaBaeHus Ha 27%:

8\° 2\*
DEGE
Beenem obozHauenne (g) =t {(t>0). Torza Brt—2=0

FA=t+t-2, fE)=0 f(1)=0
Pasmemam 2+t —2 Ha t— 1:

2+ t-2t-1
Tp_g m
24+ t-2
Tt
-2

T 2t—2

2 x
24t+2=0 (D<0; ted), t=1, (—) =1 x=0
Otrser: z = 0.

.’.I'.‘—l :l'-|'+l Q-1
2,4°-3 2=3 2277,

1 I
2% 4 9%-1 = 3"¥3 4 3%,

1 z—1
22$(1+—) =3 2(3+1);

2
1
g-zh=4—3”“§;
1
4% Iz
2= . 43:——1,5 = 3:.\:—1,5.
8 3 ¥ T
4 $—1,5
(g) =1 z-15=0; xz=13.

Oteer: & =1,5.
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3z—5
3. 83—2)3-= <1

T (3—x>1 '{x<z M————E
3z -5 3z -5 12 3
3—=x <0 3—= <0 X
3—z>0 z <3 3 %
3z -5 3z -5 Y N

T2 50 i 0 :

LR, [\ 3—2 > 0. 1% 3 .
kﬁ'

) 3—z=-1, z=4
(-1)~7 < 1 — ucruna.

Orset: (—oo, z) U {(2;3) U {4}.

logs £ logs 3 —logg z
logz =1, ———3" tijogdz=1.
logs 3 +logzz =1 log33+log3w+0g§x
11—
11 1 =t T 2=
yeTE logs x orJia T4¢ +1i ;
1
1+t(1—(1+t))
—(1~t)(2+t)t_0_
1+t -
t=0
f—1 loggz =0
< floggzr=1
t=-2
logg z = —2.
t# -1

1
OTgeT: {1, 3, 5} .



Pemenne TpeHApOBOTHEIX KApTO4eK 2 {Ha YPABHEHNS H HepaBeHCTBA) 221

5. log, z-logg x-logs x =log, x-logy z +log, zlogs z +logs xlogs .
Ilycres £ = 1. Torma 0 =0, T.e. x =1 — pemenne.
IMycte x # 1, Torma log, = # 0.
Pazmennm obe gacTn ypaBHeHus Ha log, &
logs z - logg

logg x « logs « = logg z + logg = + (logyx #0).
log, x
logy =
10g3 Ha log2 3 1
= = 1
) logoz logoz logy 3 (logy 2 # 0),
1
no3ToMy logs - logs & = logs o + logg x + BT
log, 3
Paznenum obe wacTn ypapeeHud Ha logg x # 0.
logs =
6) 1 = .
) logs z logy Tt log; 3
1
Iockonbky loggw _ logs @ = logs 5, uMeeM

log.z  logaz
g5 s

logy z =logg 5+1+logs2; logzx=1logg(5-3-2); =230
Orser: {1;30}.

6. IlponorapudmupyeM obe TaCTH HEPABEHCTBA O OCHOBAHMIO 2.
IMockoneky y = logy z — Bo3pacTatomas GbyHKIUS, HMeeM
1
(2 — log3 = — 2log, )} logy x > logy e
IIycte logy x = t, Torma (2 — 12— 2t) t+t>0;
—t(t2+2t-3)>0; —t(t+3)(t—1)>0.

T 77
N t

1
log,x < —3 0<w<g
logoz <1 & r<?
logyz >0 {:1:>1

e (1) )



222 Pemenns

log;12 =a
log,224 =5
a-b=log; 12-log;4 24 =log; 24, Tak kax log,b-log,c=1log,ec.
log;168 1+logy24 1+ab

log, 54 log, b4 logy 54’

log354 3 +logg2

1 4= =
logr 54 logy 7 logs 7
1
=1+1 2= — =¥
10g12 24 + 0812 1+ 2+10g23 3
1 3-2b b-1
logp3=g—7-2= 3= loms2=3T%
loga12 14 2log;2
@ = log7 12 log, 7 logs 7
. 7_1+210g32_1+—(—123f’,‘2}, 1
B3 1= a N a T a(3-2b)
log754:3-l|- og; = 13_% =a(8 —5b).
083 a(3—25)

1+ab  1+ab

log; 54  a(8—5b)
1+ ab

a(8 — 5b)

40

Tz —
xy = 40 Y
Y

40
lgy-lg (-y—) =1g40; lgy(1g40—lgy) = 1g40;
Ig?y —1g40-Igy +1g40 = 0;
D =1g%40 — 41g40 = 1g40 (Ig 40 — 4) < 0,

tak Kak lg40 < 4. Cnenosarenvro, (z,y) € @, T.e. cucrema
He MMeeT PelleHHs.

Hrak, logg, 168 =

Oteet: logg, 168 =
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Pewernue mpenuposoumot xapmouxy 7

z
1. 1432 =2%,
Pemmum ypasuenue rpadugecku:
VA
1Y
4]
|
|
74
. 2 |
y==3 "'l____.- 1 I[
—_
X
A E _
RE x

I
2% = 42, mosromy 42 > 32 ma (2;00). DTo 3HauMT, 4TO
APYTHX TOYEK IEPECeYCHAS HET.
Orper: z =2.
2. 22997 — 2. 631 4 421 . 3le-2 g,
1 1

22:0_32:!:_%_23¢.33€€+Z.24$.§.34¢=0_

Pasnenam o6e uacTu ypasHenns na 22° . 329

1 1
1—=.9%.53% __22w_2w=0'
3 3 +36 3

Tyers 6% =% (t>0), Torma t2—12t+36=0; (t—6)2=0;
t=6; 6*=6.

Oreet: = = 1.

3. (\/2—~/§)x+( 2+\/§)x=4.
\/2—\/5-\/24-\/5:1, nosromy 2 — /3=
O6o3mamM ( 2+\/§)$=t (t>0).

1
24+ /3
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Pemenusa

1
Torpa t+z=4; 22 -4t+1=0; tia=2=x3¢ E{);

. V2+\/§x=2+\/§<=> r=2
V2+v3) =2-v3 lz=-2

r=2

Otger: [:c _ o

V2lg(=z) = IgVa?.
V2ig(—z) =lglz|; +/21g(—z) = lg(-z);

—x > 0 = |z| = —z. Iyers lg(—2z) = #, Torma V2t = t;
t=40
=2t lg(-z) =0 _[z=-1
{tzo g tﬁgﬁ[lg(—xhz# z = —100.
t=0
z=-1
Ortser: [:1::—100.

log; (9—2z) 2—logs4
logr (4 +2)  logs{w+4)

Obnacrs onpenenenns ypasreaus D{V):

G—x>0 <9
z+4>0 x> -4
r+4#1 r F# -3

log; ({4 + z) (9 — z)) _ logy, %
logz (z + 4) logg (z +4)

log, b
log, ¢

= log, b, nmeem

25
lOg:|:+4 (($ + 4) (9 - .’.C)) = lOga:+4 'Z’;

Mockonpky

(:1:+4)(9—:z:)=%?5; —x2+5m+36=6%;



Peinenne TpeHnpOBOMHEIX KAPTOUeK 2 (Ha ypaBHeHHs] 1 HEPABEHCTRA) 225

:1:2-53:~29§-=0; 4% — 20z — 119 = 0;

10+ VI00F 476 10£24  [z=85
4 -4 r=-3,5

ro = S D(y)

Oteer: {8,5;—3,5}.

log((z + 1) (z — 3))

1
log, (z — 3) <ie

log, b
log,a

elog, 3((z+1)(z-3)) <1<e log, b=

@ log, 3{(z+1) (z - 3)) <log_z(x—3) &
& log, s{z+1) <0.

(a—1)(b-1)<0
IMockoneky log, b<0& <a>0

b>0,

nocneiHee COOTHOMEHRE PABHOCHILHO
I($+1-1)(m—3—1)<0 z{x—4) <0
z+1>0 Sir>-1
lz—3>0 >3

Otset: (3;4).

7. lg64 =a; logy v125=7

3 3
5logs 20 5(logs 5+ logs 4)

a) 10g20 V5 125 = glog20 5=

3
~ 5(1+2logs2)’

6 Jak. 1157
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226
6 6

6) lge64 =61g2 = = = a

) lg & logo 10 1+1ogy 5 %

6 6—a a
l =——1= M ] 2= .
0g25 Py a 1 Ofx, 6—a

3 3

B) logg V125 = 5(1+2logs2) 5(1+e%)
_ _36-a)  3(6-a) a
" 5(6-a+2a) 5(6+a)

3(6 — a)

5(6+a)

Orser: logy, V125 =

8. {lgyw =2zlg(2z —y)

T-T=,/y—y.
O6nacte oupemenenns cucremel D(C):
x=0 x=0
2e—~y>0e4{y>0
g =0 ¥ < 2z.
lgy” =2xlg(2x — y) zlgy = 2xlg (2x — y)
& =
VE-2z= -y VI—Ji=z-y
lgy = lg (22 —y)*
L NeE-vma-va-m -0
x=0
| \WVE=Y
(y = (22 —y)’
Sl vVE= % T=y
_ _ Y
z=0 y=(2z —y)
1|y=0 ¢&D(C) VE=1-y
Ly =1
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(s
{y=y2

zt»'=(2(1—\/?)2—?,f)2

VE=1-y§

z=y {(1;1) € D(C)

= Y=
{y= @O-2vi+y)-9)° {'y= (vy—4v7+2)°
Va=1-§ VE=1- .
y =y + 16y +4+4y — 8y/5 — 16,/%;
y? — 8y, + 19y — 16,/f +4 = 0.
Myers /gy =1t (t>0), Torpa

[y _) 00¢#D©

-8 +19t2 - 16t +4 =0.

Mycrs f(t) = t* — 83 + 1982 — 16t + 4. (1) = 0, 3mauur,
Vy=1u /£ = 0, Ho HaltjeHHAS Napa THCEN He NPHHAJJIE-
xur D(C).

f{t) pemmrcs Ges ocratka Ha (t — 1):

483+ 1962 — 16t +4 ]t — 1
- g 3 — 72+ 12t —4
— T3+ 1942
T Tt T
12¢2 — 16¢
T 1282 — 12t
— 4t+4
T — 4t+4

th 83+ 19t - 16t +4=(t — 1) (£* — 72 + 12t — 4).
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Hycrs g{t)=13—Tt>+12t—4. Torpa g(2) =0, caenoparemsHo,
g (t) pemares na (¢t —2):

t3—7t2+12t—4‘t—2
13 — 212 2 —5t+2
— 512 +12¢
=512 410t
2 —4
T 2%—14
— T +12t—4=(t—2) (2 —5t+2).

Ecrm t = 2, To /o = -1 u z € 0. Hattnem octraneiibie

KOPHHU:
2 -5t 4+2=0; t1,2=5i“225_8=5i2‘/ﬁe£,‘(t).
a)\/§=5+2‘/ﬁ=>\/§=1—5+2‘/ﬁ=_3_2‘/ﬁ<0;
:cE@.

IIpoBepUM BHIIOAHAMOCTE YCIOBHA ¥ <X 2%, T.€. NPHHAJJIEXK-
HOcTh Hafifiensoi#t maper uncen D(C). C yuerom Toro, 4ro

z >0 u y >0, gaEHOE yCJIOBHE NEPEXOINT B \/a < \/‘ \/_

T. €. i 2\/—— \/_(\/_ 3) e (5-v17T)?2 < 2(v17-3)2

& 25+ 17 — 10v17 < 2(17 + 9 — 6V/17) &
& 2417 < 10 — ueTuHHO.

TakuMm 00pa3oM, yCJIOBHE BBHIIOIHEHO.

8 — 17 254+ 17 — 1017 21 — 5/17
i=—5— e y= 1 =

V17 3 174+ 9-6+17 13- 317
VI = T.& &= 1 = 5 .

Oteer: (1;1); (13 _23\/1_7; 21 _25\/1_7)
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Pewenue mpenuposounol xapmouxy 8

1.27.273 4 9.9 9% _97.27% =8
Thyvere 2 —3-27% =14,
Torna, nockonexy {a—3b)% = a® —9a%b+27ab? — 2763, umeem
$3=2%_9.2°4+27.27°-27.27% =
=—(27-27% 49.2° - 2% _27.27%) = —§;

2P _3.27T=-9; 22192.2°_3=0;

=-3¢E(y=27)  _
[2:3:1; z=0.

Oteer: z=0.

2. 27%+2-2 _92"-4 _ 999, g cZ.
992 = 31-32; 2°°~%(2°72 _ 1) = 992.

27*-4 _ 39 2 4s r=3
=g {“’ "“2 “5 =_3 z=3
212_4=31 .’L‘-I- — 3.
22+2 — g3 1]
QOteer: ¥ = 3.
3. (a2 -8z +16)" ° < 1.
|z — 42@8) < | — 4{°;
[ x>h
le—4] > 1 l
<3 (—00;3}U(5;6
{2(:12—5)(0 x ( 1) (!)
T < 6;
le—4]| <1
|z —4] >0 )
2(x —6) > 0.

Otger: {—00;3) U (5;6).
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1 -1

4. %—210g3\/5+10g§x=3.
logs 5
loggz — 1
—= 1 logl & = 3;
Togs 2 ogzx +logzx = 3;

loggz#1; z#3; logix—logzz—2=0;

_ =9
[10g3x—2 o [ 1
logsz = —1 = .

3
Oteer: <9 L
: i3

5. logy, (2% — 5z +6) < 1 & logy, (22 — 5z + 6) < logy, 2z &

[ (22 >1 m>%
at—5z2+6>0 V(z-2){z-3)>0
>x2—5m+6<2x >(w~—6)(x-1)<0

e | [22<1 | [zl
2z >0 2
22— 52+6>0 ge>0

(x~2){(z-3)>0
((x—6)(z—1)>0.

\x2—5:r:+6>2x

( s ST,

2 3
. :
1 6
\ X
LDy »

Orser: (o; %) U (1:2) U (3;6).
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6. (z+4)- 37PN —g=(z+1)3" - 1| + 37" +1.

.'.r:_1_ - —_1 e
|3:c_1|= 3 1 w/O Iir—lf: T 1, 93/1
1-3% z<0 1-a <l

a) <0
(z+4).31= o =(z+1) (1 -3°) + 3=+ 4 1;

r=-1
(z+1)(3F-1)=0&{z=0 ; =z=-1
z <0
z
6) {x 0:
z<l1
(.’B+4)'31+w_1—x=(3;+1)(33_1)+3x+1+1;
0=0=[0;1).
By r 2 L:
(z+4)-3'H gz = (z+ 1) (3" —1)+3-3°+ 1;
r=-—4
(z+4) (3 *-3)=0&{|c=1 ; z=1
zz21

Otser: [0;1}U{-1}.

10g14 7 =qa _o
7‘ 10g14 5 = b 10g35 28 =1
log-28 2log;2+1
1 2 = = .
2) logs; 28 log» 35 log-5+1
1 1 1
6 = 1 = = . l 2 —_ - 1.
) a=log;y 7 Tog, 14~ 1+log, 2 ogr 2=~
b 10g14 5
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2log;2+1 _ 2(g—1)+1
log;5+1 241
_2—-2a+a 2-a
T T b+a  a+b

r) logss 28 =

2—a
a+b

HT&K, 10g35 28 =

8. log; logs (\/:r2 +1 +w) < logzlog, (\/&:2 +1-— x) .
3

5

1
=vVZZ ¥ 1+ T, HMEEM

TTockoasky

VaZ+l-z
— logg logs (\/:1:2+1+x) <10g310g5;4:)
2412
& logg logg (Vx§+1+w)>0¢>
logg { VZZ+1+2) >0
° & logg (\/a:2+1—|—a:)>1¢>
logs ( VZZ+1+2)>1
VeZ+14+z>5
& SVritl>6—-z&
{\/3:2+1—|—:r>1
5—-220 x5
22 +1>(5—2)? T > 24
=4 <
5—z<0 x>5b
z22+120 Y.

Oreer: (2,4;00).
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Pewenue 3guemuvir xapmosex 1
(na ceolicmea aozapugpmos)

Pewenue sauemuot xapmouxu I

3
1. log1 v27 = L logy 3 = _3
3 —2 8
2. 1 v 2—§1 = 2|22
- log gz x—gogxm—g— 3|

3. 3610350,5 = 6210g60,5 — (0’5)2 -

| =

3+3logy
4. (\3/@3“035 T _ (55) — gl+ogs3 _ 51 . glogs3 —
=5.3=[15].

25 \ 3 _
5. (lg25— 1g0,25) 73 = (lg 0—25) = (g 100) $-9-3=

[« AW

log;8  3logs2

6. == =|-12|.
logs V2 2 )og,2
1 it
7. 3110g‘/§81 =3 % 10833=32=

4
8. 1 it ™Y = Liog, (V2) = Liog, la
. Ogl Sm4 —__2 0go 5 = 2 g24_

4

1

9. logg (8sin 15° - cos 15°) = logg {4sin 30°) = log2

10. logz4 -log, 3 =logz4-2log, 3 =4 - logg 2
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11.

12,

13.

14.

15

logs (V36 +1) +log 5/v26 —1 =

= logs (v26 + 1) Jélogg, (V26 -1) =

— logs (V36 +1) + logs (VE—1) =

= logg (V26 + 1) (v26 — 1) = logs (26 — 1) =[2].

10g36 84 — 10g6 \/1_ = lOgﬁ \/ﬁ - lOgS \/ﬁ = lOgs 1 H % =

14
1
:logex/f_i=.

1g27+1g12  1g(27-12) g(3%-2%) 21g(32-2) -]
Ig2+21g3  1g(2-32)  1g(2-32) ~ Ig(2-32) =

1

1
logys (logss (logg 36)) = logas (logss 2) = logyg £=|"3|

1 1 1
. =loga, 36+ 210 — = logay 6 — logan — = logs 30 =|1|.
2 230 g%\/g B30 8305 B30
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Pewenue savemuoti xapmouxy 2

2

2 2
1. log: \?/Zgzillog77= —=

3 - 3
o3 2% [ 1
2. logy,y Va zglogaa=?= 85.
1
logg 2

3. 259852 = (2)T = 5tloss? = 21 = [16).

341 3 1 3-logy 3 1 1
4. (V¥2) i S (23) — ol glgd _ o, (2l823) "3 =

1
_L 2
=2.3 3=\
3
1 \73 4\ "3 1
5. (In Veb —1 2y 932
( Vel n564) 5)

2
log\/gél _ %
/5 1
logy V2 31082

(6
= E.|.
=[=24].

7. logg (sin 79° - cos49° — 8in49° - cos 79°) = logg sin 30° =
1 1

2 |73/

1
= 3 log,

1
5 3
8. 10g38—10g4\/§=310g32—%logg.'}:.

9. log 2 (0052 15° — gin? 15°) =log 2 cos30° =
V3 V3

3
~logx Y2 =[]

v3
/84
10. 10g49 84 — 10g7 \/ﬁ = lOgT \/8_4 - 10g7 \/ﬁ = 10g7 — =

12
1
= 10g7 \/7 = .
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11.

12.

13.

14.

15.

lg8l+1g64 lg(BL-64) 1g(3%-2%) 21g(3%-2%) [
21g3+31g2 " 1g(32-23) T 1g(32.23) T 1g(32.28)

‘ 1
log, /5 (logg7 (log, 8)) = log, /5 (logyr 3) = log /5 3 2]
%logﬁ 16 — 3log, V3= logg 2 + logg 3 = logg 6 = '
6

5log37 _ 7log35 — @, TaK KaK alogbc — clogb a

3 Lin7 1 1
ln\/?+lg\/e 10-T=2_—+ (—%)1g10= E_E=@'

In49 2In7
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Pewerue sanemnoti xapmouxy 3

1. log4 35 = --log22 -

2. log%\s/a_—

.-n|o||w

=3

o)

&

=]

I
B

5—4log52 = 9—4 _ __]_‘_

16
844 log,
4. (‘\/i) B+log, 81 (24) — 22+10g23 — 22 . 210g23 —

=4-3=[12].

5 log,7 % loga7 | 3
. =2 =l
logg,5 V49 Z-log, 7 4

logs 2

el
kv

3. 2519024 — 25—

26 300 \ ~% 26
6. (1300 -1g15—-1g2)"% = {1g—— = (Ig10)”%® =

152
= 1—-26 =_

1
5 1
7. logz49 - logy V3 =2-logg 7- 2 log; 3 = — 8 T ='
z -1 logs 7

8. 1 2+ —m
Oy (\/_ ) 10g2+‘/_3
= logs (V13 — 2) + logy (2 + V13) = logy (13 — 4) =[2].

s 012 \/§ ’
9. log 2 (sin60°)° =log 2 - 5 =[-2|.
V3 V3

1
1 logs (5tg o) +2logs {ctg o) =
2

= 2logg (5tg - ctga) = 2logs 5 =.

10. log, = (5tga)+logs (ctg a)? =

11. 2]g5+%1g16=1g52+lg4=lg25-4=lg100=-
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12 logs 21 . logg 21 _
" 2logs3 + Llogs 49 — log 527 logs 9 +logs 7 - logs 3

_logg21
" logg 21 '

1 1
13. 10g27 (lOgS (10g3 9)) = 10g27 § = _:'); .

log; 36 —logs 12 logs %2 logg3 |1

14. log; 9 T 2logg3  2loggd |2

15. logs6-loggl-logy7=0, mak kak loggl = @
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Pewenue savemnol xapmouxy 4

1.

10.

11.

1 6—2logg
(VBT (32) — 33-Togs — 353 :

3 5

(lg125—2lg2)3_ lg 12 ) e AN

"\g¥4+1g0,2/ 251 \-lx)
g Vi+lg lg(23 5 ) g3

1
1
log 1 \/_— 10g33— ——
> 12

logﬁ{l/:r_— i—logxw— - —-
2

gloga2 . q2logy2 (3log3 2)2 =92 — E

logg 25 2 logs 5 .
logg \/_ i 2 logs 5

3lg5 + %lgfi4= lg5° +1g8 = 1g(125 - 8) = 1g 1000 =[3].

log, 30 _
2log, 5 — %logr} 36 — 3 log 7 V125
log; 30 _ logy 30

- log; 25 + log; 6 —log; 5 log; 30

2 logg 3
.10g63-10g\/§36=log63.Tlog36=4' OFg ZEI-

3 logg 3

3

(-8 =[]

2108y 2, SINT + l0ggy 2, (4 c08% &) = logg; 9. (sin - 4 co‘s2 z)=
= logy, o, Sin* 2z = @

logs (sin 106° - cos 16° — cos 106° - sin 16°) =

= logs 8in90° = logg 1 = @
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1
12. logg (log;¢(logs 25)) = logg (log,6 2) = logg 1=

-2 2
=T10g22= —g .

1
13. § 10g12 36 — 310gi \3/§ = 10g126 + long 2= 10g12 12= .
12

14. 810g75-log51 — 810375-0 — 80 — .

15. logy (3 — v/2) —2log1 V3+ V2=

7

=log7(3—\/§)+log7(3+\/§) =log7(3—\/§)(3+\/§)=

= logy (9 — 2) =log77=.
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241

Pewenue 3auemnoti xapmovurxy 5

1 -2
1. logﬁzﬁ = Tlog77=.
3

3
i 9

2. log g5 v4a3=%10gaa=.
3

3. 25%8s7 = 52loes7 = 72 = [49].

1y 6=3log; 3
4. (%)ﬁ—logz 27 _ (25) = 92-log; 3 _ 92, 1= E

logg7 _ 3loga7 [ 1
log%(é) —‘%glogz'? 18 |

1 3ln2 |3
6. 1118-10g4e—3ln2—§log26— 5@ =.
2

1 12
7. log, 512—log, 9= T logs 12 —log, 9=logy o= log, 16 =|E|.

3
8. 708112 _ glogy,, 7 — @, TaK Kak @95 ¢ = clog e,

9. logjgcos16m =log 1 = @

cos T
10. logyg, cosz — logeg . sinz =log, = logy, , ctgx = .
z

sin

1 1
11. logy; (logg (logy 9)) = logyy (logg 2) = logyy 3773

1 1
12. §10g1449—410gl \‘7§=10g147+4-Zlog142=logl47-2=.

14
1o (oE48) " _ (-Blogs2\ ™ _[T3
"\ logg4 T\ logs2 et
log, 27  logg 0,5 % log, 3 logs 2

9 1
14. + = — =24 =

15. 61n3‘1n ln5 _ ﬁln 3-0-n5 _ 60 = _

31

12|
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Pewenue sauemnoti xapmouxu 6

2

1. logy V25 = i10g55= _2 .
B -1 3
. 16
2. log%\/m_zglogxxz 3|
%logGS 2
3. 69885 =62 = (6°5)" =52 =[25].
1y 10-5logg2
4, (\5/5)10—!0&9‘32 = (35) = 32_10332 = 9 . 3_1°g32 =
9
= = = 4
2 9

5. 10g3 5 - log3 5 — '

1 A
loge 75 Zilogs5

1 1lg7 1

6. lg7-1 =1g7 = 10=~-2-=|=|.
g7 -logyl0=1g7 2log7 0 51g7 5

2

1 1
7. log ;518-logg4 = I log;18 —logsz 4 =logs % =log; 81 ='
2

177
8. 1 in — =1 1=|0].
0g)5 S1h ) 0g15 @

2
9. log vz (1-sin®z) =logmcoszw= Tlogmzcosx:@.
3

10, 41083 _ plogad — @, Tak Kak % ¢ = o8 e,

1
11. logg (logy; (log, 8)) = logg (logy; 3) = logy 3= 5|

1
12. logy527 - 2-log 1 V5 = log;5 3 + logys 5 = logy5 15 = [1].

15
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logys 3 logg8  —3logs3  3logg2

13. log% 27 logg 0,25 _12 logs3 —2logg2

32 '

14, logv/g (\/ﬁ+ @ +

=log, 59 =|E|.

g s1-2)-=
gy yp V3 V0

1 1ln7 1

2lu:)g7e= =

15. In7-logyge=InT7- 57 =|3



244

Pentenus

Pewenue savemnotl xapmouxy 7

1.

2.

3.

10.

11.

12.

13.

14.

15.

- In9-log ze=2In3- 5 Icug3e—4E @
2

2

5 2
10g0‘5\3/Z= _illOgQQ-—_— —g .
' 5

3 25 1
log%{’/a_=%logaa=v—§= 8-3; .

5
810g23:2310323=33____-

8—dlogy2
(\/—)8 logs 16 (34) = 32-logg2 —g.92-1 = 45|,

logg V5
log% 25

1
logy 5 : logy 5 = mrik

Llwlw poim

In3 6
log, ;554 - logy 9% = log, 554 — log 5 94 =

54 54
=log\/§9—%=log\/§§=log\/§2=.

glogg 11 _ 1qloga2 @’ TaK Kak @8 ¢ = clogs o
3

3 3
( logg 27+2logg 2 )_ logg(27-4) | _ (1og6 108)_ >
1 N Al R

0gg ¢/0,25+logg 3 togs 3. %6 ¥i5s
6
1-:‘.»gcm3 z 8 =log f 8= log2_ 1 23 = — log2 2= -

t\.‘fl

2 |1
logg (logg (log, 16)) logg (logg4) = logyg 3 3]
4 1

3lg8 21g /0.2 = 1g2~lg02—lg w1g10 [1].

3
sin® z
3logg o sinz —logy, . cosdz = logtgw —— =log;,. tglr=

19)? 19
log, 19 — 3 1034 (a) = log, 19 —log, 6= log, 64 = .
5lg7loggt _ glg70 — 50 — _
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Pewenue seuemnoti xapmovku 8

2
5 2
1. logy \?'/§=—3—log33= —|.
3 - 3
/o 2 15
.lng —Ilogaaz z

10.

11,

12,

13.

14,

15.

. 27l — (31°gs ) =23 =[3].

61 27 6—3logy 3 X 4
—logs 3 — 92-log;3 __ 92, (ologa 3y | 2
- (V2) (2 ) 221823 92.. (glog, 3) .

1
log; V2 L logy?2 1

logg8 = Slogg2 | 6

31g3 3

21g3 |2

! 10g3 24— ‘;‘ 10g3 23 =2 (10g3 24 — 10g3 8) =

log, /524 —1ogy4° = I
2

= 2logg 3 =[2].

. 108gog26 (1~ 2 sin® &) = logyog24 cOS 20 = .

5logr 3 _ glogr 5 — @, TAK KaKk @78 ¢ = (lo% 8

1
logy sin % log sin § =log;1 = @

1 1 1
logy (log1 (logsg 7)) = logy (logl (5)) = logg 3="3
8 8

2logyg3 — - log 1 8=log;39+logg2 =log;g18 = .
18

1 In2
In8-log ze = 3In2- 1 logge = 6- - =[6]
3
3

1 15 32 1 5
logg 15 — 7 logg (32) = logg 15+ logg 7= = 3 loge 25 = _

810g5 Tlogal — 810g5 70— g0 — _
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Pewerue savemunxr xapmovex 2
(na ypasHenus u HePABEHCMEa)

Pewenue savemnoti xapmowku 1

1. y/log, v5z = —log,, 5.

1 log,5<0
~(1+log,5) = —log, 5 <1

£ <0
t<0
Ilycte log, 5 = £, Torma = =1 &
¥ 2 ¢ {2t2-"t“1:0 t=_}_
1 -1 ?
#logw5=—§; x 2=5 =z=52% =00
Oteer: z = 0,04.

2. logg,2 (6 +2z — %) < %
1 1
3 log|s, (6 + 2z — z?) € 3 logysy) (6 + 2z — ) < L

log|3x| (6 + 2z — 1172 & 10g|3_,,;| |3a:| =

|3z} > 1

6+ 2z — 22 < |32|

64+22—22>0

32 < 1 <

{|3w|>0

| 6+2¢ - o? > |3z]

T (31 O [ (32 <1
{m2+:c—6>0 1> 0
642z —22>0 (e® +2—-6<0
3z < -1 z<0
{:1:2—5:1:—620 > —=
64+2x—22>0 2% — 5z —6 < 0.

.,
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3,
|3y, (TS .
- X
X 0 /
T INGG 1~ > &
" "9 —Sgr——
3 ( 0
72703 . | (22228 .
L W ¥/ 111111
ﬁ * q 6 *
1-47, 1447 x
> R
.

Orser: (1 - VT -1] U (—%;0) U (0; %) U[2%14+ 7).
3. (Va+Vis) +(VI-VI5) =3,

Y, TS N (v4+¢ﬁﬂx=n (t>0);

44 /15
1
o =8 2-8t4+1=0; t1o=4++/15;
T
44+V15= (4+ 155{1}[3::2
z —_—
4—V15=(4+V15)2 z=-2
Orser: {2;-2}.

4. gle8l . glex — ¢,
Bamermm, uro %289 = 92182 [Tyers 9%8% =¢ (¢ > 0). Torma

t=3

lgxz _ 3. —1-
t= -2 ¢ E(t); 9 3 2lgz=1;

2—-t—-6=0; [

z = 10.
Orser: +/10.



Penrenns

22
10g0’5 (logﬁ - )( 0&
’og x2+x>0
. 6 2
< 4 2+4 & logg +I>1¢}
lo ol +:z:>1 +4
&6 z+4d
(2o 0
;17+4> 4z
= 4 6;
r“+x x+4
6
L x+4
2% — 5z — 24 (x — 8) (z +3)
z+4 0 ors 70
-4 -3 8

]

Otser: (—4; —3) U (8;00).

15
(@ z+)ez > (24 +1) e
[ 2Z4zr+121 " g
$+5 & +$>0
— 23 20 +1
z+2 £0
& | [s2+z+1g1 & | ;2F2
2 “+x<0
z*+x+1>0
5 2x+1>0
THo <3 z+2
| lx+2 -
[ -1 0
4
<W—w
x
.
[ -1 0
X
4 2 1
R\ x

Otser: (—2;-1jU [—%;0] .
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7. 3%+4 L 45 .62 — 0. 22212 — ),
81-3% +45.2%.3% —36- 2% = (.

Paznenum ofe yacTH ypaBHEHHS HA 92z,

2z x
81- (g) + 45 - (g) —-36=0.

IMycTs (g) =t (t>0). Torma

92 + 5t —4 =0,

54714 -5+13 |=TL€EQ)
t12= = y 4
’ 18 18 t=—;
3
Orger: —2.

8. loggg8=a. log9=7
3 3
&) 10g368—§10g62—m;3—)— H
3
z—a:-—l‘i‘logzg,
3 3—2a
10g23—%—1— %a 3
2a
10g32—3_2&.

1 1 1 32
logs6  logg2+1 2241 3

6) loggg9 =logg3 =

—2a
3

Hrax, logge 9 =
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Pewienue sanemnot xapmouxy 2
1. log, (logy (4% — 6)) £ 1 & log, (log; (4* —6)) < log, z &

- o1 z>1
z
4° > 6
logs (4* — 6) <
0 —
o 52 o |#-6>1 &
<zl O<z<l
T
logy (4% —6) > 0 £ 1
log, (4% - 6) =
z>1
x> log, 7
22 -3)(2°+2) <
o le-9errg<o
0<z<l
z > log, 7 0
(2* —-N(2*+2) =20
z>1 z>1
S >logy 7T Sx>log, T
r < logy 3 z £ log, 9.

Oteer: (log, 7;logy 9].
2. z2log, 27 -loggx = z + 4.

D(Y): {z ; (; . YuurwBas, aro log, 27 = 3log, 3

1 3
v loggx = 5 logy &, momyaaem §:r2 log, 3'%83% = g + 4;

3
—xl=x+4; 322-2x—-8=0;

2
o _1xvi¥m_ 15 (TTE
b2 3 37 |z=-3¢D)

Otser: 2.

x = 2.
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3. z082® + 16 -z~ 1082T < 17,
Tlycte #'%%2% =1 (t > 0), Torga t + ];—6 <17
t2 17t + 16 (t—1) (¢t — 16)

<0
t t

(Tak xak y = logyx — BO3pacTaroman byHKIHA);

<0; 1< al%%2® <16

logy 1 < logy 71982% < log, 16; 0O < logiz < 4 &

logyx < 2 w<i
Silogyr> -2 & w>Z
logox £ 0 z#£1.

Omser: { 51} U(1;4).
(31)vae

4. 3. "‘7logm 2—1 + 3log$2 = 3log_., 2+1 + 310gz 2—1-

g . 7logm 2 _ 3. 3logm 2_ 31(:'3z 2 + %3logm 2; § B 7103m 2 _ % .3logz 2;

7

7 log, 22
7log, 2-2 _ glog, 2—2; (g) =1;
22 =2
log,2=2<z>0 ; z=+2
r#1
Oteer: = = V2.

B (422 +22+1)° “>1e
& (40® + 2z + l)xg_x > (422 + 2z + 1)0 &

'{4x‘~’+2x+1>1

2x(2 1)>0
2 —z>0 z(2x +1)

5 z(z—1)>0
& dr*+2z+1<1 <
2 22(2x+1) <0
da* +22+1>0
z{x—1) < 0.

Z—x<0
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r _% 0
X
\ e
A X
{ _% 0
xXZ” %
< o
W_E
LY

1
OTset: (—oo;—g) U (1;00).

6. logyu2=a. logyl6="7
1 1

1
1 2= = = (I 1 = ——]_'
814 logo14  1+1log,7 a  logy7 a
2 2 2a
logyg 16 = logy 4 = 2log, 2 = Togy 7 =T 1 1—a
a4
2
Wrax, logy 16 = 1 _a, .

7. (\“/7+4\/§)$ + ({‘/7w 4\/5)3c —4

IIycts (4 7+4\/?_>)x=t (t > 0), Toraa

1 i
T—4/3=—"—; t+-=4, £2-4t+1=0;
v3 TEWW *

te=2%v3% T+4/3=(2+V3)%;
(V71 43) =2+3

YT a/3) =2-3;
(V21 V3) =243 T=2
VervB) =@+v3)Th le=-2

Oteer: {2;-2}.
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8. 16 + 625 — 3. 100" — 2- 4% (4" — 25%) +2-40° = 0.
24x+54m_3_22z,52x_2_22x(22x_52:.:)_'_2_23:;_5:;:0;
24 5l —3.9% .52 —2.2%0 1+ 2.0%0 . 527 1 2. 9% . 5% = (;
—2%= . p%r 207 | 5iT 4 2. 037 . 57 — (;
5i — (217 — 2. 2% .97 . 5% 1 2% . 527) —(;

5% — (22 — 27 . 57)% =0,
(6% + 2% — 27 . 57) (5% — 2% + 27 . 5%) = 0.

@@ (@76
2 <o (5)"(3) 110
(- =52 ()6
"l 3));

(-5

V-1
5

z =logs
2

\/5—1.

Otger: z = logs
2
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Pewenue savemnot xapmouxu 8

1 1
1. (271°sz3 + 5logzs 49) (811%9 — gloga 9) =
— [(33)10832 + glogs 7] X [9210394 _ 93logg 3] —
= (8+7) (16 — 27) = 15 - (—11) = —165.
Otger: —165.
2, (2w —92. 2—w)1039(2$+3)—1083¢ = 1

& (27— 2.2 o)or@eri)Tloras 5 (90 9.9\ &

-

9 _2.27%»1
(22 ~2.277 21 {2z +3 > z?
{logg (2z+3)—loggz = 0 >5"3 >0
& [[2¢-2.-27%<1 o |[2°-2-277<1 &
2% _9.9% % ) <22f*’—2>0
| | logg (2z+3)—loggz <0 2r +3 < x?
| Lz >0
(2 >2
(2= -2 -230 <1 0
22— 922 -3<0 (@=3)=+1) <0
>0 >:x:>0
o | (=_w_agoe | [FS2 o
92z < 9 2% 2z —1({vx)
22 -2r-320 <x>%
| lz>0 >0
| |z-3)(z+1)>0
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[ (

zzl 1 ﬁzzzzf

($”3)(9:+1)“<-0 < 0 3 x
x>0 x

=[[°<] (T,
T > - 1 x
2 I,
>0 « x @
(z—3)(x+1) >0

L X

Orser: [1;3]. M

3. (logﬁm) \/log\/g3 —log,9+4=0.

1
ITockonbky logae x = % logjyy z, log,b = m, HCXOAHOE
ypaBHeHHe OpeoOpasyerca K Buny 2logg z./2—2log, 3=—4.
1
3amerus, uto logzx = m, TIOJIYYHM
2 —2log, 3 =4log23
V2 —2log, 3 = —2log, 3 & e Bz o
log,3<0
log,3=-1
2log?3 +log,3—1=10 1
o 2108z0 T 108 & (| log,3==
log, 3 <0 2
log, 3 <0

1
log,3=—-1; 3=;; =
1
Oreer: = —.
TBET. T 3

4. Yro Goneme: log, 3 mmm logs 57

1
log, i ; LN 3 {log, m + log, n} nmpn a > 1, nosromy
6 442 1
1og2 3= 10g2 § = 10g2 % > § (10g2 44 10g2 2) =

1
=52+ =15
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Pemenna

3
logy 3 —logs 5 > 1,5 —logs 5 = logy 32 — logg 5 =

= logs v27 —logs 5 > 0 (Tak kak v27 > 5).
Wrak, logy 3 > logs 5.

|z -2/ <1z -2 T3z -20 &
i [ ([z-2>1
{|x—2|>1 r—2<—1
22 —2:-3<0 (z-3)(z+1) <0
& |z —2] <1 S| (z=2<1 &
22—-22-3>0 z—2> -1
222 (z—3)(@+1) >0
i r#2
(228 (T 37,
r<l1 d g
(G-@n<o [T 3
o | (z<3 L *
<:1:>1 ( ﬁm’g >
($—3)($+1)>0 $ 1 2 3 x
| |z #2 -
Otper: (—1;1). -

(Vo+ 2\/§)m +(v3- 2\/€)m - %.

1 sinz
5—2v/6=——=.T1I 514 2+/6 =t (t>0),
Vo= oE yere (V5 +2/6) (¢>0)
1 10 t=3
Torma t4+ - = —; 32— 10t 43 =0; 1
t 3 t=§;

V5+2v6=1/(V3+v2) = V3+V2
a) (\/5+2\/§)simIE =3= (V3+V2) " =3

sinx=log(¢§+ﬁ)3<l, TaK Kak V3 + v2 > 3;
z=(-1)* arcsinlog(ﬁ+¢§)3+wk; keZ.
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5)( 5+2\/6)3inx=l=>(\/§+\/§)sinx=
VE+2V/6=v3+v2>3; sinx=10g(\,§+\/§) (%);

z={(-1)" arcsmlog(f‘%\/-) (1) +an; n€Z.

1
Bepso an, uto log(\/g+ﬁ) 3 g ~-17

1 1
log(\34v2) 3 S1B(varva) 5B ©

@%<\/§—\/§¢>1<3+2—2\/E@

8 44 22 484
@2%(46—3#\/_<E#6<E — JIOXKb.

1
Taxum obpazom, log( V3+v3) 3 > —1, T.e. pemenne cyie-
CTBYET.

Oteer: a) z = (—1)F a.rcsinlog(‘/g_'_\/i—,) 3+nk; keZ;
6) z = (—1)" arcsinlOg(ﬁ+v§) (%) +m; ne.

7.2% _8.27%¢ _§.224+12.2°=1.
Ilyete 2% —2.27% = ¢,
Toraa, nockoaeKy {a — b)3 = a3 — 3a%b + 3ab® — b, mmeenm
$3=0%_g.2%.270412.20.27% _g.27% =
=25 _6.27 +12.27°-8.97% =
=93 _g.97% _g.27 1 12. 2-3—(2f~'= 2.2-%)3 | 1. ypas-

Hexme npuobperaer Buy, {2° — 227 “’) = 1. CaenoeaTensHo,
2% =2

- __ 2% T —
2 _2.27F=1; 2°%¢_2%_2=0); [Zw——*—le’E(y:?);w_l'
OTger: 1. .
logs 4 = a _ o
8. 10g5 3= b ].0g25 12 -
1 1 b
logog 12 = 3 logg 12 = 3 (logs 4 + logs 3) = i}—.

9 dak. 1157
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Peuwenue 3avemnot xapmounu 4

Ig3=a
"lg2=b

a+b=I1g3+1g2 =1g6;

1 logy 6 =7

1 1
logg 5 = logg 10 — logg 2 = — — =
OLs OEg 08¢ lg 6 ].Og2 6

1 1 _ a
a+b_1+10g23_ b
1 11 b 1-b
a+b a/b+1 a+b a+b a+b
a+b
1-b

lg3 _
g2 =log, 3

10g5 6=

log, = —logy =
2.2z 2 —2x 2 < -1

1
Iycts z 3 =t (t>0).

1 W2 +t—1 2% -1
Toma2t—;+1<0; ~—-—-it—<0; %dﬁ;
1
WA (—00;—1) ¢ E(#)
e
logz 1
x 2 <§ (Tak kak y = log) & — yGomaiomas GyHKIHS)
log, = 2 <
z z >0 (Vz)
1 1
#loglxog%$>log1§¢>10g%w>1@
2 2 2
logiz>1 1 1
g% 10g1x>10g12 O<ge<o
] 1 ¥ 2 2% & 2
OgLT < — log: = < logr 2 > 2
2 2 2

Otser: (0; %) U (2;00).
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L : —at:+l - 1

1
34773 7 2=32 " 921 42447383 "T243" 2,

:r:—ll —w—ll

1 1
47722+ 1)=3 "2(8+1); 47 2-3" z2=0

(5) = 1, r = —1,5.

Otger: —1,5.
1. (VE=VI5) + (Va+VI5) = (2v2)".

PasmennM obe 9acTH ypaBHEHNA Ha (2\/5):3:

@ X

4—+15 + 4+VI5) _,
8 _ L

8
ITycTs a=1/4—_—§‘-/—-1_§g1, b=1/4+ng1_

Ho a?+ 4% = 1, ciienosaTensHO, MOXKHO MOJIOXKATL @ = Sin &
u b=cosa.
Torna ypasnenne npumer Bug, (sina)’ + (cosa)® = 1. Bro
BO3MOXKHO, €CTH £ = 2, T.e. B C/ly4ae TPUrOHOMETPHIECKOTO
TOKJIECTBRA.
Orget: 2.

1 1
logg (x2 — 7z + 12) < logg 20

logs 20 — logg (2% — 7z + 12)
log; 20 - logg (x%2 — Tx 4+ 12)

< 0.

3amernM, 41O logs 20 >0, mosToMy HepaBeHCTEO NprOOpeTaeT
10g3 227412

20

BHI, > 0.

1 2 — 2

ogg (22 — Tz + 12) (@a=1)(b—1) >0
Mockomeky log,b > 0 & <a>0 , HMEeM

b>0
2
z°—-Tx+12

l0gg2-tet19) — 5 >0
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Pemenus

¢ —Tr+12 9

22 -T2z +12>0
@’ (2—7x—8)($2—7w+11)>0
2~ Te+12 > 0;
2?—Tr—-8=(z—-8)(x+1); 2?-Tz+12=(z—3)(z—4);

7T£v/48 -4 7+V5
2 -2

a LE nE g
X

T 77773 4 TTTTTTTTTTTT7T,
N

2 —Tr+11=0; ZT12 =

»

X

7_2\/5;3) U (4;3%&) U (8; 00} .

Orger: {—o0; —1) L (

. logy (2% — 1) -logy (2°*1 —2) > 2.
2

Hycrs logy (2 — 1) =1t.

Torga log: (2711 — 2) = —1—log, (2% — 1); t{-1—¢t) > -2
2
P+t—2<0; —-2<t<l;

logs (2° - 1)« 1
log; (2 — 1) > -2

22 -1« 2 2% < 3
< 2¢-1>1# 5

4

y=logyx —
BO3PACTAIOMAT (DYHKIu

log, Z <z <loged (y=Ilog,x — BospacTaomas dyHxmps).

5
Orger: (log2 Z;logz 3) .
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7. 1g(6-5%+25-207) =z +1g 25.
lg (6 - 5% + 25 - 20%) = lg 10° + 1g 25;
lg(6-5°+25-20%) =1g25-10%; 6-5°4+25-20° =25-10°.
Pasnenum obe 9acTH ypaBHeHHA Ha 5%: 6+ 25.4% = 25. 2%,

Iycts 2° =t (¢ > 0). Torma 25t% — 25t + 6 = 0;

t—3 2x_3
2545 5 5 z = log, 0,6
tip=—"; =4 &2
, 30 0 |,_2 |g_2" |e=log04
5’ 5
Orser: {log, 0,6;10g, 0,4}.
T+ 15
{(\?/5)‘/54-‘/? = V215 m[‘gﬁ =z9
8. L4 =
s/ \VE—T _ 8/ "3 VE—/F 2
(V=) vz e B —4Ts
zF#1 5
VIZ+/§=5 vE=3
& 5 \/__E &
z=1 (Vy2=0) z=1 (vy2=0);
( 25 7
$:-§— r=2a—-
e 4 100 €
=" |¥=

Nycrs y =t; napa wucen (1;¢) V¢ 2 0 aBaAerca pemeHHeM.

QTeer: (2%;11%) U(1;¢) tme VE 20,
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Pentenns

Pewenue savemnoill wapmouxu 5

1. logy = +loggz > 1.
2

10g3zt:

log3 5

1
+loggz>1; loggx
5 $ (10g3%

+

1))1;

1+lo 1 1
log3x-—53—%>l TaK KakK 105.3;32 <0m log3§+1>0

logs & 5

1
0g3'2'
loga o < ——2—;
1453 1+10g3%=
TaK KaK 1 1 logs 3
= — 3 .
logg s +1 logg3 g§

1 log1‘53
Oteer: 0 <2 < (5) .

24 — 27 — 2
2. logys_,2 (—) >1e
T 14

1
1 1
logs © < logs (5) logs 3-+1 ,

24 — 20 — x? 25 — 2
p= log25_z2 m—i':l—“-““‘ > 10g25_z2 —_1—6— (=1

16

"25~—x2)1

) 16
24—23‘:—3‘:2>25—3‘:2

! 14 16

24 — 23 — 22

o T>0 o
25 — x?

{0« 16 <1
24—2w—w2<25—:::2

[ | 14 16

16

|

22 <9
2 +16z-17<0
2422 —-24<0
z2>9
x? < 25
x>+ 16z — 17 > 0.
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|\ ’
Oteer: (—3;1) U (3;4).

3. B1F — 16 — 2- 9% (9% — 4%) + 36" = 0.
81 — 16 — 2-81% 4 2. 36° 4 36 = 0
3-36° -81* - 16°=0;

3‘(5) ‘(5) —1=0

2x
Mycts (g) =t (t>0). Torza

3++/9-4
£?—-3t+1=0; t1'2=T;
CrenoBaTelbHO,
2x
3+_\/5= § 2x=logs 3+v5
2 2 - 2

2

) i PR




Pemennsn

logg (z 4+ 2y) + log (z —2y) =1

1 3 At
w2+y2=4+§'y
( T+ 2y
log3x_2y= z+2y =3(x—2y)
2, .2 4.1
#<m2+y2=4+%y# iyt =4+gy
\x_2y>0 $“2y>0
($=4y x=4y
1692 +y2 =4+ 4y —y—8=
o J 16yt ¥ o 3 —y-8=0
r+2y >0 z+2y>0
(z—2y>0 x— 2y > 0
9 1++/14+1088 1+33
My* —y—8=0; yp= = ;
68 68
1
= - =2
Y 2,1?
__ 8. _ 15
V=TIt T T

CJ’[E,D;OB&TGJIBHO, Hallla CHCTCMa PaBHOCHJIBHA cnen,yrom,eﬁ CO-
BOKYIIHOCTH:

- f
y=3
r=2

4 — HCTHHA
2+ 2-

v
L= ]
-
| i)

._.-q|°°wh—lnl'—‘

VoV
o o

8
I
|
ot
[y
"-ll"-"

4 — JIOXKb
15 , ~16
-1+ >0

15 16
| —1ﬁ+ﬁ>0

1
Orser: (2, §) .
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5. 5-a)" <16 (5-a)" < (5-42)°.

a) Tlockomexky 5—22 %1
a>1 do+T<
fl®)<0 o _ 2 <1
0 1

af(x)SI# <a< HMEeM 5— 2 >U =
flz)20 dr+ 72
a=1 1
_x —
| | Vz € D(f), {vx
r <2 I _q@b__yz
X
> =2 EEEEEE%-I,TS
-1,75 x
:c>2 2 2
= X
< =2 A5 5
—\/_<x<\/_ 175 X
-1,75 %
:,r: =4 -2 2 =
| — >

6) Ipu = = V5 pAvE+T <1 — ucruna.
B} Ilpn ¢ = -5 0-5V5+7 _ e ONpeIeseHo.

Otser: [-2;—1,75] U [2; V3]

r—1 r+1
6. log, (log3 ;?P_l) < logy (k)gl T — 1) .
2 3

-1 1 -1
log, (1083 1) +log; (1083 +1) <0; 2log; (1033 1) <0;

r—-1 r—-1 2r+4
logs <1 <3 >0
z+1 N z+1 o x+1
x—1 r—1 2
lOg:;;'——)O >1 — < 0.

+1 r+1 z+1



266 Pentensis

$3+2t-3=0; FfH)=3+2t—-3; f(1})=0.
Hogenum f(t) ma t — 1:
B +2-3[t-1
3 42 [2+t+3 (D<0)
2+2—3
T2t
T 3-3
T 3t-3

1 1
Utak, (t—l)(t2+t+3)=0; t=1; (%)”_(g)x=1_
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[Iycre (%) “=m (m>0), Torgs

1
m——=1; mi-m-1=0; my 2=
m

1+vI+4 1++5
2 2

3

m=%5¢(0;00)‘(2)§ 1++5, 1=log21+\/§
m=#ge(0;oo)’ 2 e s 2
Otper: z =log,, 5 (g)
2
8. Cpasuute logs 5 u log;; 15.
1<logsb<2; 1<logy;15<2.

Paspenum uurepsan (1;2) Ha gpe wacti: (1;1,5) u (1,5;2).
3
Hockombky 1,5 =logs 32 =logg3v/3 >logyd, 1<logsh<1,5.

3
ITockonpky 1,5 = logyy 112 = logy, 11v/11 > logy; 15,
1< 10311 15 < 1,5.
Pasnennm mrTepBan (1;1,5) Ha mBe wacrm:

5 5
(1, Z) hi (Z, 1,5) .
5 5
ITockomsky i~ logs 34 = logy 39/3 < logg 5 (93 < 25, mak

Kak 81-3 < 625), logy 5 > g

5
IMockonbky % = logy; 114 = logy; 11¥/11 > logy 15
(121 - /11 > 225; /11 > 3),

5
log11 15 < Z

HUrak, logsz 5 > log;, 15, uTo m TpebOBAIOCH BEIACHAT.
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Pemenna

Pewenue savemnot xapmouxu 6

1.

log, log, x + logy log, < 2.

1. 1
3 log; logs x + log, 3 logs x < 24

1
log, +/logs « + logy logy 22 < 2;

1
log, (\/logz T log, x) £ log, 4;

1 3 3
§(log2w)2 é4@ (log, )2 gg@{logﬂsgzl
logez >0 logs,z >0 logs z >0

1<z <2t
Orper: (1;16].
4lg:c+1 _ ﬁlgw -3. 3Ig:.r:2 =0.
4.4lev _glez _3.3%2kr =,
PazsienmM ofe 9acTH ypapHeHHs Ha 32187

2 2lgw 2 lg:r:
N -l = -3=0.

3 3

2\ 87

Hycrs (5) =t (¢t>0), Torza 42 -t -3 =0

_1£1¥48 147

t1,0 3 g
t=1
3

2 lg:r:
(5) =1; lgz=0; =z=1.

Otger: 1.
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3. log_py(z+1)>2¢

& log—1y (z + 1) > log,_yy (& — Ve

((z-1>1 '{w>2
z+1> (x—1)° 2 -3z <0
= r—1<1 o T <2
z—1>0 z>1
z+1<(z—1) | |22 -3z >0.
(777,
¢ 0 3 ¥

X
TS
\%
_k
Otser: (2;3).
4, 22.2249(x+2)- 24822 < (z 4+ 2)- 22+ 92227 4 8z + 16.
2?2 (2% -9.2°4+8) —z (222 —9 - 2°+8) -2 (2% -9 - 27+ 8) <0
(a®-z-2)(2%"-9.22+8) <0

(z-2)(z+1)(2°—8)(2* - 1) < 0.

-1 0 2 3

Y

Oteer: [—1;0] U {2;3].
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5. |w — 4|{21:—9)(2a:—7) <1

([z25

Tfle-421 jlz<3
{(2:3—9)(23:—7)@ >(:r—4,5)(str—3,5)~~<Jl

a) [[lz—4l<1 R EAN

(26 —-9)(2z—T) 20 x >3

| Ljz—4]>0 <9:5£4
L(x —4,5) (z — 3,5) 2 0.

(Imi .,
3.5 74,5
. S TS
4 35 4 45 x
i S,

6) Mpu z =4 0! — ue onpeneneno.

Orser: [3;3,5] U [4,5;5].

6. (VVaT— Bzt T+ V82— 9) +
+(VVeT Stz + 7 Vot - Sx-g)x — 9o+,

4

2 _ — 2 . )
+(\/\/a: 8w+74\/:r 8r 9) s

T a9\
Myers (J\/x 8247+ Vo~ 8z 9) =t (¢>0).

( \/:c2—8:::+7+v’a:2—8w—9) +

4
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ITockoneky
Vr?-—8z+7+ vz -—82-9 [Va2-8z+T—v22-82z-9
4 4 -
_\/w2—8:1:+7—w2+8a:+9 _
B 16 o

(J\/m2—8x+7—\/x2—8m—9) 1
HMEeeM i =3

1
t+s=2 (t-1)72=0.

AN
\/:1‘:2—8m+7+\/;r:2—83‘:—9)
4

CnezoBaTensHo, ( =1;

Vet -8z + 7+ Vz? -8z~ 9 =4
VeI -8+ T=4—Vz2 -8z -09;
22— 82+ T7=16—8Ve? -8z -9+ 22 —8x —9;

V2 —8zx —9=0; [:1::9

z=-1
[Tposepkoii yHexaaeMcs, 4To 0Da KOPHS IIOAXOLAT.
Otser: {-1;9}.

y
2\ 2% 2\ "2
o ) () o
lgBr—y)+lgly+z)—41g2=0.
3r—~-y>0

Q0. o enenus cucremel D{C): .
JIACTE OTIPEJY (C) Ytz >0

9 23y 9 2:.\:2—y
3(5) +7(§) —6=0
lg((3z —y) (z +¥) =1g16.
2e—y ,
HycTs (-;—) R (t>0). Torma 3t + Tt —6=0;
7+ AFTE  —TE11 [t= ;3¢ (0sc0)
6 6 t= 3

t12=
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2r—y 9
( ) Pk gpoy—y {WTVE2 ;
3 Br—y)(y+x)=16

(3x — 2z + 2) (z + 2x — 2) = 16; 322 + 4z — 20 = 0;
y=2x-2

Wil

=2
10 (22) € D(C).
=73
Orser: (2;2).
8. vZZ_Tz ¥ 10+910g4§ > % + 14z — 20 — 22 — 13.

[IprMep mocTaTodHO cTpaHHBI. BrisicHMM Ha Beakmit corydait
obacTh onpexeseHns nepaeenctsa D{H):

2

*—-Tz+10=20 ($—5)(:’B—2)>0 )
xr r=
§>O S<z>0 <=>|:$=5
147 — 20— 222 2 0 —2(x~-5)(z—2)20

Bot 310 ia — TONbKO mBA 3Had9enus! [Iposeprm.
Ilyery o = 2.

\/(2—5)(2—2)+910g4i >4+ ./-202-2)(6-2) - 13;

—9 = —9, 3HaguT, * = 2 — KOpEHb.

Myers x = 5.

«,/(5—2)(5-5)+910g4§210+\/—2(5—5)(5—2)—13;

910g4-g—>—3; 9-(log45-g)>—3; 10g45—3>—%;
7

2
i logy5 2 log,46; 52494 125 > 64v4;

=1

log,5 21

125 = 128 — j0Xb.

Otger: z = 2.
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Pewenue sauemnot xapmouru 7
1. 10g|$| (\/9-—935—27— 1) zle

< log), ( 09— —g— 1) > log, || &

[ z>1
VI—2222c+1
- o] > 1 z< -1
{M—x—l?lw[ Vo2l
o | o< <1 - {0<x<1
Vi—zZ>zx+1
VI—22>z+1 5
VI-—2Z—z—1< |z Vo-a? <241
—-l<z<0
{\/9—_x2>:c+1
I VI—z2g1
([z>1 [([z>1
2 2 2 a)
S—z“zdx“+4x+1 St +4r—8<0
:c<—21 [:32(—1 6)
g—x21 <8
(0<z<1 (0<w <1
& [¢9-22>22+22+1 © |{22+2—-4<0  B)
99— 22 <4x? + 4z +1 (522 +42 -8 2 0
(1<2<0 (L1<2<0
<9—m2>x2+2x+1 4az:2+:::—4<0 )
9-z2g1 22 =8
(9-2220 REES:
502 + 42 — 8 =0 x1'2=%‘/ﬁ.
—1++/17

?+z—4=0; zp= 3
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7 E
.
4
W -1
O >
X
N2t
X
(Y,
-1 -2\’% :+;’ﬁ E
R T //////

" J

\
{

sl A/
_ >
r) ﬁ QEZ *
2V2 Njﬂ
X
\ X
Oreer: [—2\/5; —1) U !—24-—\/4_4’ 1) .

5
2. 10g20 80 — logso 640 = (1 + ].ngo 4) - (1 + IOgBD 8) =
2 3
=1 4-— =21 2 — 31 9= — =
0820 4 —loggg 8 = 21ogyg 2 — 3logg Tog, 20  Tog, 80
_ oz 3 _ 4+2logy 20 — 3log,20
T logs20 2+1og, 20 log, 20(2 +logy 20)
4 —logy 20 _ logy 16 —log, 20 <0

~ log; 20(2 + log; 20)  logy 20(2 + log, 20)
Tak Kak logy 16 < log, 20, logy 20(2 + logy 20) > 0.

Hrax, loggy 640 > logyg 80, uT0 1 TpebOBaIOCH BHIACHATS.
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3. log; logy («./a::2 + 1+ a:) < logylogy (\/;t:E +1- :,r:) =
7 7
& —log, log, (\/:,v:E +1+ .’B) < logy logy ; s
veit+l-—z
=vzl+1l4z

1
Ve il-z

© 2log, log, («./a::2 + 1+ 9:) >0e
logy E\/:c2+1+:c >1

< logy (\/w2+1+x) >log, 7

logy {(Vz2+1+2) >0
evVeitltzrz>TeVvii+i>T-z&
[((7-220 s
22 +1> (7T—x)? TS
= 7 <0 Aad 22+1>49— 4z + 224
9 r>T
+120
[((z<7 3
o< gy
& {149:>48 e 7 T
x>7 x>T7.
Otset: (3%;00).

4 642° + 642V = 12
T 645ty = 44/
Myers 64 = ¢, t > 0; 64Y = 2z, z > 0. Torpa cucrema
TPAHEMAET BHJ
£2+22=12 (t+2)2 -2t . 2=12
= o
t-z=4v2 t-z =442
- (t+z)2=12+8\/§<¢ t+22=[2(1+v2)]°
t-z=44/2 t-z=42.
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Peinenns

2 t+2=2(1+v2)
t-z=4\/§.

" ITo Teopeme, obpartnolt Treopeme Buera, £ u 2 apnamoT-
¢ KODHAMH ypaBHeHHsS m° — 2 (1 + \/ﬁ) m+ 4v/2 = 0,
T.e. b0 t =2, z =22, aubo ¢ =2v2, z=2. Caeno-

BaTeJBHO, ,

:1':—1

[ (647 =2 ¢ 8
6V =2v2 Y71
64° = 2¢/2 (1
T = -

64V = 2 ) f
V=5

t-2=42.
t ¥ z ABNAIOTCA KOPHAMH YpPABBEEHHSA
H+2(1+v2)k+4/2=0,
T.e, b0 t=—2, z=—2v/2, mibo t = -2/2, z= -2,

O t,z > 0, nosToMY B JAHHOM cIydae PeleHnil HeT.

11 11
omer: (5:3): (375)-
logs 30 log;150 _ logs 30 logs 5 + logs 30

logse5  loggd  1/logg30 1/logy 6
= log? 30 — (1 + logs 30) log; 6 =

6) {t+z=—~2(l+\/§)

= logZ 30 — log 30 - logs 6 — log; 6 =
= logg 30 (logs 30 — logs 6) — log; 6 =
= logs 30logs 5 — logs 6 =

= logg 30 — logs 6 = logg 5 = 1.
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6. log;_o, (6x2 —5z+1) =logy_ s, (49:2 —dr+1)+2e
& logy_9,(22 —1)(8z — 1) =log, 3,2z — 1) +2 &
rlogl_z,c(l—2:3)-f-lt:1~g1_2_,5(1—3;17)=210g1“3,:(1—2;17)—l—2

1-22>0
S¢1-3z>0
1-2x+#1
(1-3z#1
'
logy_g, (1 — 37) =
:z:<l
& 4 2
1
$<§
\:1:790.

2
1

log, (1 —32) |

Ilycte log,_s,(1 — 3x) = ¢, Torma

£2-t-2=0 t=2
1 t=-1
z < = =4 1 &
3 17(5
z2#0 240
f!logl_h(l—sx)=2 1—3$=(112‘w)2
log; _9,(1 —3z) = -1 1-3z= 1 — 9z
= <1 f=« 1
< - -
3 .7}<3
(z#0 z#0
¢ ( =10
4 —2=0 =1
622 — 5z +1=1 =0
= 4 1 < 4 _ &
:1?<§ T=3
a:<%
z#0
> 1 z#£ 0,
Orget: T

=
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1 i
7. 1 < <

%82-5: 0¥ [0 2 52) ~ loge (627 — 6z + 1)

1
1 <
& 10g2—5;c 3+ 0o 55 2 10g6 (53:2 — 6z + ]_) <
1
o] 6 < A
08250 % logg (622 — 6 + 1)
1 1

< .
 Togg(2 — 52) ~ logg (627 — 6z + 1)

Iycrs logg(2 — 52) = a, logg (622 —6z+1) = b. Torna

1 1 b—a
—g = — =g 0&
cS39 T S0
[ rb>a
ca>0 @ _
(b<0 a<0
rb;a >0
1a<0 (b<a
b>0 {e>0
| ¢ Aad Aad
b<a (b>0
{a=>0 (b< a
(6>0 ja<o
f
b<a (b< 0
{a<0 )
| |8 <0
iog3(26—253’)6<01 . [[0<2 -5z <1
1°36(6‘”2“63"J; )<T , s 622 — 6z +1 > 1
ogﬁ(m-—er)x ogg(2—57) 0 < 6226211 <2 5z
logg(2 — 52) > 0 2
o R 6z ~b6x+1>1 Aad
logg (62 — 62 +1) >0 2
. 0 < 622 —6z+1 € 25z
logg (627 —6x+1) < logg(2—5z) 2
O<br—-6z+1<1
logg(2 — 5z) < 0 0<2—Br<l
| |logg (622 — 6z +1} <0 N
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bz —2-1<0
6x% — 62 >0

6z —x—1<0
6x° -6z +1>0

a:>5
x<5
bz{zx—1) >0

o
| A

<m\j§ﬂ.
| =<}

i _@,_5
6x2—6x+1=0¢>x1,2=3i‘ém=3iﬁ‘/§_
1_3-v3_6-15+5/3_ 5/3-9
57 6 30 30 ’

Tak Kak 25-3 — 81 < 0.

1 1 3-43
Oreet: [—5,0) U (g, —6“) .

3 l°gz2-4(l°g3 51: 9))

8. (2? 4) =2¢&

- w2—4#1 - 441
<log3(5:::—9) >10 Bz —0> 1
(10g3(5:1: 9))3 = logg(5z —9) =2

2-4>0 2 —-4>0
2_

& 43&1 z’ #5 &z =3,6.
x>2 x>2
52-9=9 |z=36

Oteetr: 3,6.
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Omeemot HE UIMOZ206BE CAMOCTIIORTNEADHDIE paﬁ'mnu

Hmogoeaﬂ CAMOCTMOATNEADHAA paﬁoma 1

1. [5]; 2. [1]; 8. %;27 ; 4. [=1]; 5. [0]; 6. [B];

7. |[-3;-3) U (0;1]}; 8. [{-1}U[0;00)]; 9. [(0;0,25]U[4;00)|;
10. (2;\/5);(2;—\/5”.

Hmozoeas camocmoamesvron paboma 2

1. E;z [6]; 3. [@]; 4. [5;10); 5. [6=2];

6. [{—o00; —1)U (0,5 1)U (L,5;00)]; 7. [[-1; =1} U {6;00)];

8. [[%5]]; 9. [4500]; 10. %;

Hmozosas camocmosmenvhas paboma 3

1. [=2); 2. [00: 3. (}; 4. 4:’? 5. [IL;101];
6. |[-1,25-1)U[0;00)]; 7. [(-L;0)U(1;2)];
8.|[=vZ-1) U(-10)U(0; 1)U (v22v2) |; 9. [(vVB=11) |;

=0

Hmozoeas camocmoamensvran paboma 4
1, |2l 2 |logs 8 < logs 32 < log, 5; 3. [1]; 4. [0];

3—a
5. [T25]; 6. (—oo;ml]U[—é;—ﬁ]U[ﬁ;I]U{{]}
7 [0 o3 eg)o [+ )
8. [2;[3;00)]; 9. (_1;_%) : 10. [(=2;0;2)].
Hmozosan camocmoamenvraa paboma 5

1. [9); 2. [3,75]; 3. [5]; 4. [28]; 5. [3]; 6. [20]; 7. |5 ;
5. [Fzsal) o. 31 10. ()

o

-

b2 =
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Hmoeoean camocmoamenvras paboma 6

1. {2,1,3 ‘/_3+‘/_};2. { 343};3. =0}

4 4

4. [GDU V3o 5. | (077 u (1,742

(ML)

7. | (0:2V8]u 2~/§22]
9. [C3-AUL3I;: 10. [z=3.
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