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Ioceawaemca namamu 3acayxeHHvix
yuumeaneu Poccuu:

bopuca I'epmanosuua 3uea
Hocuga Sroenesuna Bepebelinuxa
Apona Pysumoeuna Maiizenuca
Taucuu Hearnosnvt Kypcuw
Bnaoumupa Jleonudosuua Unvuna

Ilpeancnosune

IMpennaraemasi cepusi KHUT aipecoBaHa LIMPOKOMY KPYTy y4aLIHXCst
CPeIHUX IKOJI, KJIACCOB U LIKOJI C YITyOJeHHBIM N3yYeHEM MaTeMa-
THKH, aOUTYPHEHTOB, CTYAEHTOB [€arorn4eck1x By30B, yUUTEEN.

KHHr1 MOXHO UCNIONB30BaTh KaK CAMOCTOsTEIbHBIE y4eOHbIe [T0COo-
Oust (caMOy4YHTeNH), KaK 3aJa4HUKH 10 JaHHO! TeMe U Kak COOpHUKHU
IMIAaKTUYeCKUX MaTepuaioB. Kaxnas kHUra cHaGxeHa mporpaMmoit
3JIEKTUBHOIO Kypca.

L1 y9amyxcst MOXHO MPeNJIOXUTD CIeAYIOUIYIO CXeMy paboThi: Ipo-
4UTaB BCTYIIIGHUE U PACCMOTPEB IIPUMEPHI PelIeHHUsI, CAMOCTOSITEb-
HO pellaTh TPEHUPOBOYHBIE pabOTHI, 3aTeM IOCMOTPETh PEeLIeHU U,
OCMBIC/IUB UX, IONPOOOBATh PEIIUTh IPOBEPOYHBIE PaOOTHI, TPOBEPSIs
MX pelleHus MO KHUTre | T.1.

KHUr# MoJTHOCTBIO MOAXOAT ISt CAMOCTOSTEIbHOTO OBJIaIeHUsI TOi
WJIM MHOU TeMOM M pacCYMTaHbl Ha MOCIeN0BaTeIbHOEe O0y4YeHue OT
Ha4aJbHOIO YPOBHS 10 YPOBHS, HEOOXOAMMOro abUTypHUEHTaM.

s yuuTesiei 3T KHUTH NPEIOCTaBIASIOT LIMPOKHii BHIGOp MpHeMOB
¥ MeTOIOB paboTHI:

BTO MOryT OBITH 3aJaHUS YYALIUMCS IUISI CAMOCTOSITEIbHOM paGoThI
C MOCJeNyIOIHUM KOHTPOJIEM YUUTEs.

Bo3MoxHO HCNoIb30BaHWE KHUTH KaK 3aJJaYHHUKA I pa60'rb1 B KJI1aC-
Cce ¥ IJIs1 JOMAalIHUX 3aJaHUH.

ITon6op MaTepuaa No3BOJSAET CyleCTBEHHO AMPdepeHLnpoBaTh
ypOoBeHb TpeOOBaHMIi K yyaruumcs pU NpoBeIeHUHM KOHTPOJIBHBIX
U 3a4eTHBIX paboT.

YpoBeHb CI0XKHOCTH ¥ 00beM MaTepHaJjia B KHUTrax cepuu, 6e3yciaoBHO,
U30BITOYEH, M YYUTENb JAOJXKEH cCaM BbIOUMpaTh CJIOXHOCTb U 06beM
Marepuajia B COOTBETCTBHH C BO3MOXHOCTSIMU YYaIllMXCs U 3aJa4aMH,
CTOSIILIUMMU T1epell HUMU.

A. X. ITaxmeiictep



IIporpamma 31eKTHBHOTO Kypca ais ysamuxcs 10-11 kiaccos
(20 ypoxos).

NeNe © | Ha3BaHue TeMbl
yYpoKoB | B ckobkax yka3aHbl HOMepa 3aIaHuii

1-2 Onpenenenne rorapudma 1 ero cBoiicrsa (ctp. 5-13)
ITpaktukym 1 (4,7, 11, 13, 16, 17)
TpenuposoyHas pabora 1 (12, 18, 20)

3-5 OcHoBHblIe TeopeMbl 0 Jorapugmax (ctp. 17-38)
ITpaktukymer 2 (3,5, 8, 12, 13)

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

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

TpenuposoyHas pabora 4 (4,7, 10, 11)

6-8 IIpumeps! penieHus MoKa3aTeNbHbIX YPaBHeHHi (ctp. 39-57)
ITpakTukymsr 5 (4, 6, 9, 10, 14)

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

ITpakTukyms 6 (3,5,7,9)

TpeHupoBoyHble KapToukH 1 (Ha cBoiicTBa JOrapudmMoB)

(3-s1 xapTouka)

9-12 | JlorapudmuyecKkne H noKasaTelbHbie (ctp. 62-104)
YpaBHeHHs H HepaBeHCTBA (CIIOCOOHI pelleHui)

ITpaktukym 7 (3,5, 7, 10)

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

IIpaktukym 8 (3,5, 8,9)

IIpaktukym 9 (2,5, 6, 9)

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

13-20 | JlorapndMuIecKHe H NOKa3aTelbHbIE (ctp. 132-177)
ypaBHeHHs W HepaBeHCTBa (0000IIEeHNE)

Pemenne cucreM NoKa3aTeabHbIX H JI0OrapapMUIecKHX

ypaBHeHHil H HepaBeHCTB

TpenupoBouHas pabora 11 (5, 8, 10, 12, 13)

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

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

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

3ayetHsle KapTouku 1 (5-51 1 6-51 KAPTOYKM)

3aveTHble KapTOUKM 2 (2-1, 7-51 (2, 4, 5) u8-1(2, 4, 5))

ITporpamma paspaboTaHa [0 MaTepuajiaM KHUTH U anipobupoBaHa
Ha IIPaKTHKe 3aciyXeHHbIM yuuteneM PO E. B. Jlusmmuem.



OnpepeneHne
norapndma
N ero CBOMCTBA

b_

HamomauM, 4TO B BBIpaXKE€HUH a
4 — OCHOBAHHUE CTEIEHH;

b — mokazaresb CTENEHH,;

a® — crenens uncia a;

C — 3Ha4Y€HHE€ CTEIIEeHU YuCjla a.

Omnpexnesienune jorapudgpma

JlorapudmomM 4ucia ¢ 1o ocHoBanuio a (npu a > 0, a # 1)
HA3BLIBAETCA MOKA3aTeJIb cTeneHu b, B KOTOPYIO HAJ0 BO3BECTH
OCHOBaHHE @, 9YTOOBI NMOJIYYHTh YHCIO C, T.e. ecii a’ = ¢, TO
MOXKHO 3amucats log, ¢ = b.

Takum 06pa3oM, MOKa3aTesib CTEIEHH — 3TO U €CTh Jiorapudm
(Ipu ONpEJEIEHHBIX YCIOBUSAX ).

Ecmn a >0, To u ab > 0, mostomy ¢ > 0. CiemoBarebHo,

npu yciosud a >0, a#1 u c¢c>0 log,c o=
IIpaxmuxym 1

SanumuTe B Buze sorapudmuueckoro papencrsa (1-5):

omp.
1. 3* =81 < logz 8l =4.



6 Oupenesienue jorapugma 1 €ro CBONCTBA

1\? 1 onp. 1

) 1p. 1
4. \3/12 =5 g} 10g1255=§.

mnp. 3
5. V163 =8 <= log,8 = =

6. (1-v3)?=4-2V3.
Tak kak 37ecb a=1—+/3, b=2, ¢=4-2V3, (a*=¢),

TO 3aIluCcaTb B YHUCTOM BHIE ﬂorapnchnquKoe PaBEHCTBO
HeJb34.

a=1-+3<0, HO no onpexerenno a > 0.

Mo>KHO MOCTYIUTH WHAYE.
(1 — \/5)2 = (\/ﬁ— 1)2, TOrIa,
(VB-1)°=4-2V3 < log 5, (4—2V3) = 2.

7. (V2-1)"=2/2-3.

Brecs ¢ = 2v/2 — 3 < 0, mosTOMY 3amECaTh B BHE JOrapud-
MHYECKOTO PABEHCTBA HENB3s [0 JBYM NPUYUHAM:

a) ¢ > 0 no onpezesnenuo jorapudma;

6) (\/§ - 1)2 = 2\/§ — 3 cnpaBeJJIUBBIM PAaBEHCTBOM HeE sIB-
JISIETCSI, TaK KakK (\/§— 1)2 =2-2V2+1=3-221.

Berauciure norapudm (8-13):
8. 10g2 0,25
Iycts log, 0,25 = ¢ =% 2% = 0,25, 2°=2"2; z=-2
].Og2 0,25 = .

! Cm. xuury Hlaxmeiicrep A.X. «Ypasrennsi», 2008 . C. 5-6.




IIpakTukym 1

9. log1 3v/3.
’ omp. [1\* 141
ITycts logl 3V3=z1 (§> =3v3; 3*=3 2
3
z=-15 logi 3v3=[=15]
3
10. log%&

1
mnp. -z
Iycrs log 458 = = (V2)* =8; 2¢ =23

r=12; logys8 =[12].
11. logg o5 V6.
omp.

Hycrs logg e/ V6 =1 = (6%)I = V/6;
1

INT

1+= i 7 1 3 4

6 — . — —_— _— —_ —_— .
(6 ) =6 H T = -3 .’13—1, IOgG%\/g—

12. log39.
ITycts logz 9 ==z g 3¥=9; =2, re logz9=2,
snanrt, logl 9 = (logy 9)2 = 22 = .

3 1

(2-v5)" 9 — 45’

1 omp. 2\ Z
IIycTs log(2_\/5)29—_£1—\/—5=x(=> ((2—\/3) ) =9_4\/§'
Tax kax (2—v5) =4 —4V/5+5=9-45

1 -1

— = (9-4V5)"",

s Al G L)

10 (9-4V5)" = (9-4v5)' & 2= 1.
1

T.e. log(2_\/3)2m=—l,

13. log

3 _1 = (log 2 _ 1
(2-vB)* 9 —4v/5 (2-v5)" 9 — 4y/5

Torga log

=



8 Onpenenenne jorapudMa U €ro CBOKCTBA

Pemure ypaBHeHuMe, ucHons3ys onpeneienue jorapudma (14-17):

omp.
14. logoz =3 <= 23 = 1.

a>0
Tax Kak logac=b<‘)H=piab=c mpu { a#1, 1o [z =8].
c>0

OTtBeT: T = 8.

OIIp.
15. log, 4 =2 <= z%? = 4.

r =2

g = _9> HO a=2x >0, 3HauuT T = 2.

OtBet: = =2.
omnp. 1
16. log;_, sz =5 < == (3-2V2)2,
Ho 3—2vZ=(v2-1)°.
1
z=(v2-1)%)2.

Tak kak V2 —1>0, To z =2 — 1.
Otser: =z =2 — 1.

N =

3 omnp. 3
17. loggz V2= 7 < (Vo)1 = V2

(ﬁ)=ﬁ;ﬁ=ﬁ

BosBegeM obe wacTy ypaBHEHHS B YETBEPTYIO cTeleHb (0be
9aCTH HEOTPHIATEIBHBI).

x=(\/§)4; r=4.

OtBer: z = 4.



Tpenuposounas pabota 1

Tpenuposounasn paboma 1

Banumure B BUIe sorapudMudeckoro pasercrsa (1-8):

1. 53 = 125; 5. V82 = 4;
1
2.374= 6. (1-v2)*=3-2vZ;
2\7% 9 2
s.(3) - 7. (VB— V2 =2v6 -5
3 3

4. V256 = 4; 8. (VB—1)4 = (6—2V5)8.

Boraucnure storapudm (9-15):
1
9. logs 5; 13. logi 16;
1

10. log% 2v/2; 14. log /7= (4V3+7)3;
11. log 43 27; 15. log 5, (5v2 7).

12. log, g7 V/7;
Pemnre ypasaenue (16-20):

1
16. log, 4 = 3’

17. logs, V8 = g;

18. log:1 vV3z = —3;
3

19. logyy g5 (3~ \/5) 5

wls
Il

2
3
20. log\/%\/.’ltz = g



10

Oupenenenune orapudma u €ro CBOMCTBA

Pewenue mpenupoeounotli pabomuws 1

3anumure B Buje jorapudmudeckoro paseHcrsa (1-8):

1.

4.

omnp.
53 = 125 <= logg 125 = 3.

-4 = IR 4
3 81<=>og381

)T o0 e 9
3 4 °g§4“

. 1
V4 256 =4 22‘; 10g2564 = :1

1

ol . 1
. V82=4, 1. (8%)% =4 = log, 4=§, HO MOKHO 3aIIHCaTh

2
nHade logg4 = 3"

C(1-Vv2)*=3-2/2.

Eciu B Ka4ecTBe OCHOBAHMS MOJOXUTH a = 1 — /2, Tak Kak
1—+/2 <0, To 3amucaTs TorapudpMuUecKoe PABEHCTBO HEJIb3s.

Ilocsie npeobpazoBanus (1 — \/5)2 = (\/5— 1)2 paBeH-
CTBO (\/5—1)2 = 3 — 2v/2 MOXHO 3ammcaTh B BHIE
log 5_, (3- 2\/5) =2.

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

B nanHOM mpumepe, eciii B KA4eCTBE YHC/I C IMOJOXKUTh C =
= 2v/6 — 5, TO HCTHHHOTO JTOrapUbMIYECKOr0 PABEHCTBA 38~
IIACATH HEJIb34.

c=2v6—-5<0. Ho no onpeneaeHuio ¢ > 0!

N3zHavanbHO OBLIO JAaHO JIOXKHOE paBeHCTBO. B obsmactu geii-
CTBUTEJIbHBIX YHCEJ HeT 4YHC/a, KBaApaT KOTOPOro ObLI Obl
OTPHUIATELHBIM YHCIOM.



Pemenve TpeHnpoBouHOi paboTsl 1 11

5. (VG- 1)1 = (6—25)s.

W3 nanHOrO paBEeHCTBa MOXKHO IMOJIYYUThH HECKOJIBKO JIorapud-
MUYECKUX DaBEHCTB.

3
s 3
log 5_; (6 - 2\/5)8 =7

3
1 —2v5)8 =1;
Og(\/5—1)% (6 \/g) )

33

logg 5,5 (V5 —1)1 = 3

3
1 —1)4 =1.
%o e (V5 —1)

Borunciure norapudm (9-15):

9.

10.

11.

1
10g3 5 .

1 . 1
IIycts log3§ —r e 3= 9’

1
3¥=37% z=-2 logg 9 =[-2].

n
log, 2V/2. Yar=a™
2
Hycts log; 2v2 = z.

log% 27.

Mycrs log g527 =z <= (V3)"=27; 3% =3% _—z=3
x=12; log{x/g27=.



12 Omnpenesienue jorapugma 1 €ro CBONACTBA

12. loghr,/7 J7.

1
oIIp. =
nyCTblog7W\77=x<=>(7\/‘) VT, (7 75> 73
[ 1
2z 6 1 5 5
57 —73. _p=—_ = . 1 il
7 73 5x ] s og7\/_\/7 13
13. log? 16.

omp.
log, 16 = z <= 4% = 16; 47 =42, =2
log216 = 22 = 4; log2 16 =[4].

1
14. log - (4V3+7)3

W=

=. CJ'Ie,I[OBaTeJIbHO, I10 oIpe-

Iycts log Vi (4\/§ +7)

JIEJIEHUIO 1
(VVB+2) = (4v3+7)%, re. (V3+2)2 = (4/3+7)5 .

st perieHust JaHHOTO ypaBHeHuﬂ He0OXOAMMO PABEHCTBO OC-
HoBaHmii. Tak Kak (\/§+ 2) =342-V/3- 2+22 7+4\/§,
2

o(\/§+2)§=((\/§+2)) ; (\f+2) =(V3+2)®

Wi

LI W~

X
3=3 T=3 log\/—(4\/_+7) =
15. log\/§+1 (5\/5—7).

[Iycts log\/é_*_1 (5\/§ — 7) =z g (\/§+ 1)3c =5V2-17.

Tak Kak (\/5—1) (\/§+1)=2—1=1, TO

\/§+l=ﬁ= (\/§— 1)-1, TOrIa, (\/5—— 1)"z=5\/§—7.

Laee queM 4TOo

(v2-1)° =( ) (V2)? 143-v2-1-1=5/2-71,
TOrJa, (\/§ ) (\/§ ) ;o x=-=3;

log o (5v2-7) =



Pemrenne tpenupoBouHOit paboTs! 1 13

Pemure ypasuenune (16-20):

16.

17.

18.

19.

20.

1
1 omp. =
log, 4 = 3 <= z3 = 4. Bossenem 00e 4acTu ypaBHEHUs

1\ 3
B TPETHIO CTENEHb! (:c3> =43, 1 =64.

Otser: = = 64.
3 omp. 3
logz, V8 = 3 (3z)2 = /8. BosBemeM obe 4acTi ypas-
3

HEHHA B CTEIIEHD, 06paTHYIO IIOKa3aTeJIIO CTEeIIeHN §1

1\ 73
log; V3z = -3 g} (5) = 3x;

1 1\ 2
33 =(3x)2; (33)2: <(3x)2> : 38 =3x; =35 =x=243.
OrBer: = = 243.
z 1 omp. _1 z
10314—6\/5(3_\/5)3=—'2' = (14-6v5) 2=(3-+5)3.
Tak kak (3—\/5)2=9—6\/3+5=14—-6\/5, TO

((5-v8)") 2=(3-vB) ; (3-v8) " =(3-vB)" ; 2=

OTer: z = —3.

2 omp. 2
log\/%\s/x_= 3 g (\/5.’1?)3 = \3/5?;
2

1\3 1 1 1
(69) = @07 =5,
3HAYMT BT = 2; I:sz,HO.TJ>0.

r=25

OTer: x = 5.
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Onpenenenne jorapudma u €ro CBONCTBA

Ynpaoichenus

Bapuanur 1

a) 3anummMre B BUJE JIOrapupMUIECKOrO PABEHCTBA.
6) Borunciure sorapudm.
B) Pemmure norapudmuyeckoe ypasaenue.

42

a) 6) B)
5 1
1] 2°=32 log, 4 logsg z = —3
3 1
2| 42 =38 log 53 1 3z) = =
08./3 08195 (37) 3
315°=1 logs 27 logiz=-2
4
4 (\/5)3 =5v5 | log g1 logs 45,76 = =
5 (\/5)4 =9 log 7 V7 logp 216 0,6 = =
6 | V64=4 logg v/6 log, 0,04 = 2
7| V8=2V2 log 125 logy, 1024 = 5
5
8 | (5v2)°=50 | log,2v2 log, /37 12,96 = —4
9 8_§=025 logy —= log 4 1\2/9—4\/5—g
’ 89 243 &= e
10 | V48=2v3 log 1 8 log g3z =3




Yupaxkuenust 15

Bapuasnr 2

a) Sanumure B Buje JIorapuMIIeCKOro paBeHCTBa.
6) Berunciiute siorapudm.

B) Pemure sorapudmuveckoe ypasHeHue.

a) 6) B)
5 1
1 3° =243 ].Og3 27 10g25 xr = §
3 1
2| 92 =27 logg 3 logg16(22) = —3
0 1
3| 6°=1 logg 81 logi z=—=
3 2
4] (v3)°’=3v3 | logyl logy 24,84 = o
5 (2\/5)2 =8 ].Og\/m \/16 10g0,343 0,7 =
6| ¥/81=3V3 log; V7 log,, 0,16 = 2
7| V216=6 log; 3v/3 logs,, 625 = 3
-2 1
8| (4v3) 3==| log; 64 log. /3 7,29 = —4
4
2 ‘% L logg ~ 1 V6 —4v2 = 3
91271 3=4 088 3 0gyz V6—4v2=—3
10 | v243 =33 log 1 27 log 55 8z = 6
9/3




16 Onpenenenue jorapudMa u €ro CBOHUCTBA
OTBeThI
BapuanT 1 Bapuant 2
a) 6) | ®) a) 6) | ®)
1
1 logy 32 =5 2 5 log3243 =5 3 )
3 ) 3 1 1
4 |log £5v5=3| 0 | 2 |log,;53vV3=3| 0 | 2
1 1
5 lOg\/g9=4 1 g 10g2\/§8=2 1 g
1 1 3 1( 1
6| loggd=z | 5 | 02 |logg 3v/3 = 3| 3 | 04
1 1 3
7 10g8 2\/§ = 5 -3 2 10g216 6 = § 5 5
3 5 )
8 | logg, 550 =2 3 36 log, 5192=3| -3 77
2| 5 1 2| 2 V2
=—=| == |2v2- i Y=
9 |logg 0,25 = —=| —3 V2—1| logy, 5 3|73 |5
1 6 1 6
10 10g48 2\4/§ = Z '—g 3 10g243 3% = Z —g 2




OcHOBHBIE TeOpeMEBI 0 Jorapudmax

Ocnoernbie meopemst 0 nozapudmarx

Teopema 1. e >0
c2>0

loga (01 : 02) = loga c+ loga C2 | IpA ?
a>0
a# 1.

Jloka3aTesbCcTBO:
log,c1 = t1; @t =1

omp.
log, co = tg; a2 = ¢y | L 2T at - a¥ = gt =
a C2 = 125 =C2

IIycts

omp.

< log, (c1-c2) = t1 +t2 = log, c1 + log, c2,
4TO U TPeOOBAJIOCH NOKA3aTh.

Teopema 2. c1 >0
log a log, c1 —log, ¢ pu c2 >0
—_ = 1 — 2 II
a C2 a ga a > 0
a # 1.
Jloka3aTejbCTBO:
1 — f,. gfl — c t1 .
ITycts 08, €1 = t1; at AL gt I
log, co = to; a2 = ¢ co  atz
OI11p. Cl
< log, P t1 —t2 =log, c1 — log, ca.
2
a>0
m
Teopema 3. | log,x b™ = T log,b| mpu <a#1
b>0.

dokazaTejbCTBO:
omp.
IIycts log, b=t <= a’ =b.
BosBezeM obe yacTu B crenedp m: al™ = b™;
m
—t ormp. m
HO @™ = (ak) ko =b" <= log b = Ft’
m

Torga log,kx b™ = A log, b.



18 Omnpenenenne jorapudma 1 €ro CBORACTBA

ITpaxmuxym 2 (ucnoav3osarue 0CHOBHBIL Meopem
o nozapudpmax)

Bsrancnure (1-6):

[a—y

32
7 ) 10g2 16 = -

1 4
. log, 35 + log, 4? = log, (2 7

2 2
2. log, 27 — 2logs 3 + log, 3= log, 27 — log, 32 + log, 3=

2

27
= log, =logy 2 = |log, b" = nlog, b (b > 0) |

1
3. log1 2+ §1°gl 8 —logl 418 =
3 3

1
=log1 2 +logi 82 — log (22 22 ~3) =
3 3

1
3
1
2.22 .2 1
=logy ——— =log1 - =|1]|.
322.23.3 3 1

3
4. log, 8 =logy2 23 = 3 log, 2 = .

5. log\s/g\/5+logm\3/§.

o:m—n

n

Tak kak a"=am, |log,k b"=%logab(a #1,a>0,b>0)

1 2
1o log 3z V5 +10g /57 V9 = 4-logs 5 + 3-logs 3 =
3 2
_3,4_ 8 _[17
29 18 |18(

6. logg (logy v4) = logg (% log, 4) =logg (371) =

1 1
=—§lOg33= —5 .




ITpaxkTukyM 2 (HCIONB30BaHUE OCHOBHBIX TeOpeM O Jiorapudmax) 19

Pemnre ypaBuenus (7-14):
7. logs 6 = logs « + logs(z + 1);
logs 6 = logs (z(x +1)); (z > 0)

logs 6 = logs (2% +z); 6 =22+ x;

z = -3 ¢ (0; 00)
r=2

224+2-6=0; [

OTBeT: = = 2.

3
8. logs r = log3 8 — 2logs 2 + logs 3

b>0
log, b"™ = nlog,b upu a>0

a#1l

3 8 3
10g3.'17 = 10g3 8 — 10g3 22 + lOg3 5, 10g3 T = log3 (5_2. . .2.> ;
logz x = logz 3, 3HauuT x = 3.

OTseT: = = 3.

1
9. log1 3+ glogl 27 —log: 3v18 = log, ;
2 2 2

1
logyz = log1 3+ logy 273 —log1 (3 3v2);

2 2 2
logy x = log1 i—i— log, z = log L
23-3V2 2 V2
1
log, z = log1 (1)2 ; logyz = 1log1 1;
3 \2 2 752

1

1
log4sc=§; r=42; =2

OtseT: = = 2.
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10. 10g25 r = 10g9 27.
3 3 3
Tax xak logg 27 = logse 33 = 2 logs 3 = 30 T logos x = 3
3 3
sHaunt ¢ =252; z=(5%)2; =z=>5%
Orser: T = 125.
11. log%\/g + log 5 4+ log7q9 V3= log 7 x;
11
5 3
— 2 —_ .
log%\/g log %5 = glogsf)— 3’
3 2 2 4
1og\/§\/Z log s 23 = %log22 =3
13 1
10g729 \/_ 10g36 33 = 6 10g3 3= 1_8
Torma 1 _3+4+1‘ I 0 3-9+4-2+1
ora BT = 5T g T g BvTT T 18 ’
36 2
logﬁx=178-; log rz=2;, == (\/7) ;o oT=T.
OTger: = =7.
12. log /5 (logsy V/49) = log, 25.

1
= 1 1
Tak kak logy V49 = log,y493 = §10g49 49 = 30 T
1
10g¢§§=10gm25; log 137 ! =log, 25; T log33—logx25
2
_ -2 _ 95, >0
log, 25 = —2, 3nauur z~° = 25; (sc;él)
o= 1
1 "5
2 _ . _
T =55 xz_l x > 0, 3HaUUT T =
5

Otser: = = 0,2.
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n = log, a™
13. log, z = 3 + logy 5 — log, 10; a>0
a#1

log, = = log, 2% + log, 5 — log,, 10;
23.5
log, z = logy ETR logox =logy4; z =4.

OtBer: = = 4.

14. Haitnure z, nponorapudMupoBaB obe JacTH ypaBHEHHUS IO

Y a3
a3b
OCHOBaHUIO 2: £ = ———, rae logoa =3 u logy b= 2.
Y ob2 &2 g2
log, = = log Va'h
2% = 108y 57—
\/—
4/a3 .
Yo7 _ Ya3p — 3 b2 —
Tak kak logy Tz logy Va’b —logy Vab
1 3 1 9
= —log, (a®b) — = log, (ab?) =
4 3
1
=1 (log2 a3 + logy b) — 5 (logy a + logy b%) =
1
=1 (3logya + logy b) — = (log2 a+ 2logy b) =
3 2
Zlog2a+ 4log2b— §10g2a— glog2b=

3 1 12 5 5
_(Z__g)logga-g-(z—g)logzb—1210g2a— 2logzb.

Y4UTHIBas YCIOBUS, MTOJIYIUM
5

5 5
logoz = T2 3—1—2 2; log2x—-1—2,

Otser: z = /32.

z = /32.
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Omnpenenenne jorapugma 1 €ro CBOHACTBA

Tpenuposournasn paboma 2

Bsrauncnure (1-8):

1.
2.

3.

4.

logy3 V/169; 5. logy V2 — log, (log; 256) ;
log1 v/243; 6. logZys v/5;
3
logs (log, 8) ; 7. log 1 25V/5;
NG
log% \3/5; 8. log4€./§ J/32.
Pemure ypasuenus (9—1 1), HCTIOL3YS OnpeelienHue jorapudma:
1 2 3
log, 25 = ; 10. log,, V4 = 3 1L log, 2v/2 = -7

9.

Pemure ypasuenus (12-16), ucnonb3yst cBoiicTBa jorapiudMoB:

12

14.

15.

16.
17.

18.

1 1
lgrx=2+1g3 — lg5; 13. lgw=§lg54+lg5—§lg16;

2 1
lgz = —1g24— 2+ 1= 1g3;
g 3 g + 3 g
1
§log3 18+10g3\/§—-210g35,

logs « = logs v/2 — v/3 + logs V/7 + 4V/3.

Haiinure x, nposiorapudmMupoBaB obe 4aCcTH ypPABHEHHS IIO
ocuoBanumo 10:

3
)
:c=\/z_§, rne lga=2, lgb=3.
a

Pemure YpaBHE€HHUE, UCIIOJIb3yd Pa3JI02KEHUE Ha MHO2KHUTEJIN:

1g25 —1g?3 = (1 —lg:c)lgg.

logsx =

IIpuMmevanusd.

a) Ecin ocHoBanme sorapudma pasao 10, To ero MOKHO He yKa-

3pIBaTh. 3alMChIBalOT Tak: log;oc =lgec.

6) Ecsu ocuoBanue sorapudma pasHo e (e = 2,7), To 3anuCHI-

BaloT Tak: log,c =Inc.
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Pewernue mpenuposouroti pabomuv, 2

. 10g13 V5 169.
OI1Ip.
Iycrs logys ¥/169 = z = 13% = /169;

2
2 2
13% = 135, =[=1.
x !

. log1 v/243.

3

log; V243 ==z = (§> = v/243;

3
5
377 =34 z=[-125]
. ].Og3 (].Og2 8) .

Iycte logy 8 = (0H=p$ 22 =8, 20=2% gz=3,
toraa logs (log, 8) = logg 3 = .

1 2
1p. et bl 2
.log%\g/g=xg)({‘/§)z=\a/§; 34:,;:33; T=[2-]|.

3

. logy V2 — log, (logy6 256) - .
mnp. bt 1
IlycTs log4\/§=:c<g)4“”=\/§; 22z = 922, x:Z'

OIp.
[ycrb logg256 =t <= 16t = 256; 16! = 162, t=2.

onp. 1
Mycrb logy2=p <= 4% =2; 2%=2; 2p=1; p= 5

1
1 _[mom)

Utak, log, v/2 — log, (logyg 256) =

> =
N =

. logias V5.

np. 1
onoxum logyos V5 =1z & 1957 = v5; 5% =54; 3r=

1
1

1 2 (1)* [1
T=1 Torna loglys ¥/5 = (logygs v/5)" = (—) =|—|

12 144

I
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7. log 1 25/5.
Ve z 1 1
. 1 =z 2
ycrs log 1 25¢/5=1 —= (—) —25¢5; 5 2°=57"3;
7 V5
1:1:—7' . 14 oo 42
27 3 3' 7 8
8. log, 35 V/32.
Tonoxum log, 35 V32 =« = (492)° = V/32;
1\ 2% 5
24— 27 5 5
2 3 =23: —p = —: = —].
( ) 37Ty Ty
1 1
9. log, 25 = 5 z2 =25; =252
Orser: = = 625.
2 2
10. log,, V4= 3 (22)3 = V/4. BosBemeM 0be YacTH ypaBHeHHUsT
B CTeleHb, OOPATHYIO MOKA3aTeNo cTernenn 2/3:
3
2\ 2
Otser: z = 1.
3 _3
11. log, 2v2 = 7 x 4 = 2+/2. BosBeneMm obe 4acTH ypaBHe-
HUS B CTelleHb, 0OpaTHYIO ITOKA3aTeJo creneHn —3/4:
4 4
3\ ~ 3 1\ 3 5(_4
(+5) - (249) i)
_5
Oteer: z =2 3.
12.

lgr=2+1g3-1g5; lgw=lg102+lg§-; lgr=Ig (102 . g) i

OtseT: z = 60.
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13.

14.

15.

16.

1 1 1 1
lgx = §Ig54+lg5— glglﬁ; lgx =1g543 +1gb—1g163;

543 - 5 275 .25 .5 3
gr=lg—; o=—7—73— =35

163 83 .23 2
Otser: £ =17,5.

92 1 2 4
lgz = §lg24—2+1§lg3; lgz =1g243 —1g102 +1g33;
| 1 243 .33 83 .3%.33 92 .32
gw—g'—l—OQ—, 1?—1—02, xr = 100
OTBerT: x=§g.

1
logsx = 3 logs 18 + logs v/2 — 2logs 5.
logs = = logs v/18 + logg v/2 — logg 52;

V182 6 6
52

logs x = logg ; log3x:log32—5; T=—.

Oteer: x = 0,24.

logs = = logs ¥/2 — V/3 + logs V/7 + 4v/3;
1og5x=1og5({‘/2—\/§- {’/7+4\/§).

Tak Kax Vz—ﬁ.V7+4¢§=§/m-m:
= {/(1-4V3) (T+4V3) = VA9 — 48 =1,

To logs x = logs 1.

Orset: z = 1.
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Vab?
Wk
IIponorapudmupyem mo ocuoparuio 10:
lé r=Ilg —3—@'

ok
lgz = lg Vab? —1gVvba3; lgz = %lgab2 — %lgba3;
- % (Igb+1ga®);

1

17. Haittu x = rae lga =2, lgb=3.

lgz = % (lga+lgb2)

lgw=%(lga+2lgb)
Tak kak lga = 2, lgb =3, nomyuaem
lgw=l(2+2-3)—%(3+3-2);
_16-27 11

lgr = ——

6 6

9
g = - — X lgz

_u
OrBer: =10 6.

w| oo w

18. 1g25 - 1g23 = (1 —lgz) lgg;

5
(g5 +1g3) (155~ 1g3) = (1 - lgz) lg 3
5 5 5
lg(5-3)-lg5—(1-lga)lgz =0; lgz(Ig15—1+1gz)=0;
0

1
lgr=1-1gl15; lgx=1g10—-1gl5; lgz= lgﬁ.

OTtBer: z = 3
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Tpenupoeounas paboma 3

Borunciure (1-10):

1.

N

10.

2
].Og4 9]. — 10g4 13 + 10g4 7;

\/ 10g3 81;

1
. log 5 10g1§ ;
3

. log1227;

3
1 1

. log 523 +log%4§ — logs V/256;

4
. logz 4 — 4logs 2 + logs 9’

10g4 8 .
logg 16’

log, /714 — 3 log /756
log /530 — 3 log /5150’

1 3
2log\/g6—Elog\/§400+3log\/§\/éf5

4log\/g3—§log\/g27—2log\/g6

log3 20 + log, 20 - logy 5 — 2log3 5
log, 20 + 2logy 5
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Pewenue mpenuposourotli pabomuvt 3

2 91-2 L
1. log, 91 — log, 13 + log, - = log, =

3 = logs2 = logy42 =
1 1
== 510g44=

2. /logs 81 = \/logs 3% = /4logy 3 = V4 =[2].

1 1\2
3. log 5 | log: 9] = log, /5 | log1 3 =
3 3

1 2
= log, 5 <2logl 5) =log\/§2zlog\/§\/§ =.
3

2
4. log1%27 = (log133> =
3 3
1 1 )
= | log1 3 = | —3log1 3] = (-3) =@.
3 3

1 1
5. log /523 +logg/§4§ — logg v/256 =
1 2 8
=log 1 23 +log 1 23 —log323 =

32 33
2 8

logs 2 + + log3 2- 3 logs 2 =
3

2 8
§+2—§)10g3220-10g32=@.

Il
e M|H|w|)—-

4 . 4 4.5
. logg4—4logs2+logs 9= logs 4 —logsz 2* +logs 9= logs Ty

1
= logs 9= logs 372 = —2logy 3 = .

log,8 logy2® 3logy?2
" logg 16  loggs 24

9

-3 - [zam]

_3
slogp2 2

>~ w
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1 1
log\/—14 1 log\/—56 log\/— :’)_6—7 log\/? ( 14-1473 -4 3)
" Tog 30—} 1o G150 1085 15z logq (30-303-51)

6
~ log 7 (14§ '4“%) B log 7 (2 )
)
2
2

N

win
win

.75 .9-3

N
Nl
I\Jl'—'

_log\/g<30%-5_%) _log\/g(ﬁ) 6% 5"

2
_log s 73 B log_1 (7)3 %10&7 4
- B 3

T 1/2

1
log 567 log 16  Llogg6 3]
62 1/2 6

3 3 3

4log\/I3—§log\/I27—210g\/I6

log\/—6 —log\/ 4002 +log\/ \/_5)3

log\/ 34— log\/ 273 —log\/ 62

log\/ (6 45) log\/g ©.9)

= log\/g (34 .6~ -2, 27—%> - log\/g (34 . 3—2 . 2_2 . (33)—%)

log \/I 34 log . 3t 4 logg3
2

log\/z (30 2—2) log : 92 _;i_ log, 2

log3 20 + log, 20 - logy 5 — 2log3 5
logy 20 + 2log, 5

_ (log2 20 — log2 5) (log2 20 - logy 5 — log?2 5)
N logy 20 + 21ogy 5

_ (logy 20—log, 5) (logy 20+logy 5) +logy 5 (logy 20—logy 5)
B log, 20 + 2log, 5 -
_ (logy 20 — log, 5) (logy 20 + 21ogy 5)

B logy 20 + 21logy 5 B

20
=log220—log25=10g2—5- = logy 4 = 2log, 2 ='

10.
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Teopemvt 0 nozapupmax.
Ocnosroe aozapuPmuuecroe mooatcdecmaso

PaccMoTpuM ellle HEKOTOPBIE TEOPEMBI O JiorapudMax 1 OCHOBHOE
JorapudMUIecKoe TOXKJIECTBO.

OcHoBHOe JIOI‘apPICl)Ml/I'-IeCKOG TO2K1eCTBO

a>0
Tlo onpenenennio a® = ¢ < log,c=b npu < a #1.
c>0.
a>0
Otcrozia citeyer, 9To 1Mo ONPeJesIEHUIO mpu {a#l.
c>0

OTO TOXKJECTBO HA3bIBAIOT OCHOBHBIM JIOrapupMUYECKUM
TO2K1€CTBOM.

ITpaxmuxym 3

Berunciure:
1. 2823+l = ologs3.2 =3.2 =6,
9. 32logg2+1 _ g2logg2 , gl — (32)10392 .3=0l892.3-92.3—6.
3. glogs5 _ 32logg5 _ (3log3 5)2 — 52 — 95

1
log, 3+=
082 2

1
4. 4 — glog23. 43 — (22)'82° . — (9lor23)%.9 - 32.9 =18,

log,» b" = log, b

logg > 0

5. glogs3-logs729 _ glog,3-log, 27 _ g!%8Ba57 _| [ @ >
a#1l
b>0

log 1 log 1 log 1 log 1 3
=8 19=8 3 =(29) 23=(2 23)
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1
6. 1250825 2-108e2s 64+1 — ] 95logzs 2—logzs 8. 1951 — 125625 4. 125 =

log 1 3log 1 log 1 3 1 3
=125 °2.125=5 52-125=(5 52) -125=(§> 1125=

= % = 15,625.

2log ; 3
7. 2510g\/g 3—log;o5 93 =5 5% . 5—2-log53 (36) —
2

=53

—2-6
logs 3 573 logs 3 _ (510g5 3)4 . (510g5 3)—4 —34.3-4 1,

8. glog\/g 2-logy7 64 _ 9% — 92 logz 2—logz 4 _ 90 =1.

6 logy 5— 3

4 +log, 5
1 2
9. {1/4610g8 5—log 5125 _ \/43 i — +/42logy 5—6logy 5 —

1
— (4—4loga5) 3 — g4—logy5 —log.52= —2____1_=
(474108) & = 40 = (97o80%)° =572 =

0,04.

6 _3 .
10. W‘/—gg = </93 ‘o8 2 % togs 2 = (9‘4log3 Q)Z =
= (o)™ = (7)== 05,
11. 128'082(2-V3)+logs(7+4V3)

Torna logy (7 +4v/3) =log, (2+ V/3) .
Orcrona 1281082(2—v/3)+Hogy (2+v3) _

— 128%2((2-V3) (2+V5)) _ 19g108:(4-8) — 198082t — 1280 =1,
12. (V2 - 1)zt
Yurem, uto 3+2v2=2+2v2+1=(V2+ 1)2;
1
2-1) (VZ+1)=1; V2—1=—u.
(VE-1)(VB+1) =1 Va-1=—
TOI‘,[[a. (\/5_ 1)10g3+2\/§4 _ (\/5_ 1)log\/§+l2 _

1 log /5412 log n-1 1
= = ((vV2 +1)'Bven ) ==
(\/§+ 1) ((\/_Jr ) 2
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Teopema 4. (>0
Ilepexon oT omHOro OCHOBa- a#1
HUA Jorapudpma K ro- log, ¢
‘ pud apy log,, ¢ = BC | pr 45> 0
MY OCHOBaHMIO OCYIIIECTBIISAET- log, a
cs CIeLyIOIIM 00pa3oM: b#1
Lc>0.
dokazaTejabcTBO:

al°8a¢ = ¢. TIposmorapudMupyeM 9TO PABEHCTBO 110 OCHOBAHUIO b:
log, a'°82¢ = log, ¢ = log, c - log, a = logy c =

(0 >0
a#1
logy, ¢
= log,c = mpu <b>0
logy a
b#1
(c>0.
a>0
1 1
CaencrBue 1. Eciu b=c¢, To|log, b= npH af
log, a b>0
b#1.
Caencrue 2. Ilo ciencrsuio 1 numeem
(0 >0
a#1
log, b-logyc =log,c| mpu <(b>0
b#1
Lc>0.
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ITpaxmurym 4 (ucnoav3osarue meopem npu peweHuu
ypaeHerull)

1. Pemmnre ypasuenne log 5 + logy z = 1,5.

[Ipusenem JiorapudMbl K OHOMY OCHOBaHHIO (TeopeMa 4):
logor  logoz  logyz

= = = 2log, x.
logy V2  log, 22 3log, 2 ?

log sz =
1

1
Urak, 2logyx +logax = 1,5; logyx = 3 T =22,
Otser: = = V2.

2. Pemwure ypaBuenune log; z = 2log; 3 + 4logyg 2.
1

klogab mpu a >0, a#1,

Benencreue teopemst 3 (log,x b=
1
b>0) umeeM logyg2 =logs2 2 = 3 log; 2, mosTomy

1
logy x = 2log; 3+ 4 - 3 log;2; logyx = 2log; 3 + 2log; 2;
log; x = 2 (log; 3 + log; 2); logy z = 2log; 6;
log; x = logy 36.

Otger: x = 36.
11
3. Pemure ypaBHeHue log, x +loggz +logey = = 13 PR T > 0.
11 11
logyz+1log gz +loggy z = o log, z+logg2 x+logys x = T
Besiencteue Teopemrl 3 nmeem
1 1 11
log, z + 510g4:c+ glog4:c =15
1+ . + ! 1 _ 1L
2 73) 8T T 1y
11 11 1 H
€10g4:1:=ﬁ; log4a:=§; T =42,

OTBer: = = 2.

2 3ak. 1157
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4. Pemmure ypasuenue logys 22 + log f x=3.

. Pemute ypasnenue 5losas (

loggs 22 +log gz =3;  logg |z| + T log5a: = 3.

3
lbgak bk = logjq [b| mpu @ >0, a#1, b>0.
Hns log 7z mo onpezmenennio x > 0, orkyna |z| = z.
logs |z| + 2logs z = 3; logs x + 2logs z = 3;
logsx=1; x=25.
Otser: z =5.

. Pemure ypaBuenue logs z - log; x = 4logs 7.

IIpuBeneMm jorapudMbl K OIHOMY OCHOBAHHUIO:

logs
logg x - logz - = 4logy 7;

logg x = 2logg 7
logs z = —2logg 7

logs = = log 72 ol7= 72

logs = = logy 772 z="72"

OrTser: {49 49}

log2z =4log?7 & [

x —2m+1) \/3‘1033 5-logs 4z?

Ipumennm dopmyay |log, b - log, ¢ = log, c|, Torna

logs |z—1| — /31983 da? _ 1] — /38 ys 22l
5 \/§ ! |"E ]'I \/:?; ’
D(Y): z#1;z#0;

(D(Y) — obnacTtb onpeJeieHusi ypaBHEHUS );

|z — 1| = 2|z|. Tak kax |a| = |b| & a® = b2, TO
(x-1)%?=(22)% Qr-z+1)2r+z-1)=0;

r=-1
1 € D).
3

1
t < —1;=>5.
Otger { ,3}

xr=
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Tpenuposourasn paboma 4

Beraucnure (1-8):

3

1. 2'%8%%;

)

N

. log (log, 3 - log3 16) ;
1

32log4 3—-0,5logy 3

w

)

1SN

1
- (logg 64) - logy o=

3log2 45 — 2logs 45 - logg 5 — log3 5
3logs 45 + logg 5 ’

1 22 logs 2 1 .
6. 4log23 . 3logz2 _ g . glogg2 4 9log, 9,

1
2+l—q§-‘3—é L 1+log, 25 \ 2
.13 logg3 _9g.4logy3 +4 ;

\]

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

Pemnre ypaBuenus (9-11):
9. loggx - logg z = 9logg 8;

10. logs x + log, gz +log1 = = 6;
5

11, 4logis(42?—122+9) _ (ﬁ

log, 7 - logy (m2+2z+1)
3
3 )
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Pewernue mpernuposowroti pabomot 4

3
1. 2log%2 — 2310g2 % — logab = —
3\ 3 3 log, a
= (210g2 Vé) = (\3/6) = @ .
2. log1 (logy 3 - logs 16) = log, b - log, ¢ = log, b'°8» €

1
=log (log, 3'°8316) = log; log, 16 = log log, 2* =
1 1 1

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

ITpome Bocnonp3oBaThca cooTHomenueM log, b-log, c=log,c.
3. 32logy3-0,5logy3 _ 95log,23 . 95(—0,5)logy 3 —

5 5 5 5
—logy,3 _—=log,3 — logy 3—=log, 3
— 930823 9750823 _ 55 loged—g g2 :20__:.

1 1 _
4. lOg3 64 . ].Og2 2—7 = log3 64log2 27 = 10g3 26 10g23 8 =

_3\6
= log; (2°%297°)" = logy 3718 = [—18].

3log? 45 — 2log 45 - logs 5 — log3 5

5 3log, 45 + logz 5 -

(log% 45 — log2 5) +2 logg 45 — 2logs 45 - log3 5

- 3logz 45 + logs 5 -
(logg 45+1ogs 5) (logs 45—1logs 5)+2logs 45 (logz 45—logs 5)

- 3log 45 + log, 5 -
(logg 45 — logs 5) (logs 45 + logs 5 + 2logs 45)

- 3log; 45 + log, 5 -
(logs 45 — logs 5) (3 logs 45 + logs 5)

- 3logs 45 + logz 5 -

45
= log3 45 — logs 5 = log; 5= logs 9 = '
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6. 410823 . 3logd2 _ g ologs2 +2logs9 — log,2 b? = log|, [b| mpu
a£0, b#£0, a# =+l

= 92logy 3 . (3log3 2)10332 — Q. 9logz2 + glogy 3 —

= 32.9logz 2 _9'2log32+3 =.
1

logs 4 1 2
7.13 logs3 —9g.4logy3 + 41+log4 25) —
1
— (32 . 3log3 4-logg4 _ 9. 4log34 +4- 4log4 25) 2 —
1
= (32 . 4logz4 _ 9. glogzd 4 4. 25)5 =

1
=1002 =[10].

8. (logy 7 + log; 16 + 4) (logy 7 — 21oggg 7) logy 2 — log, 7 =

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

2
10g7 28

4 2
= — ——————— | log;2—logy, 7 =
(log2 7+ oz, 7+4) (log2 7 Tog; 7+ Iog, 4) ogy 2—log,

(log% 7+4logy 7+4) log, 7 (1+log; 4)—2
log, 7 1+logy; 22

-log;2—log, 7 =

_ (logy 7+ 2)? logy 7+ logy 7 log; 4 — 2

log,y 7 1+ Et%

-log; 2 —logy, 7 =

_ (logy 7+2)* logy 7 +logy 4 —2

log, 7 log, 742
g2 10g2 7

-log; 2 —log, 7 =

= (logy 7+ 2) - (logy 7) - (log72) —logy 7 =

=log27+2—log27=. l log, b - log, c = log, ¢
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9. logg x - logg x = 9logg 8;
logg =
logg x - logz g = 9logg8; loggz-loggz =9- log2 8;
2 2 logg z = 3logg 8
logg z = (3logg 8)° & [logﬁx — —3log, 8
logg * = logg 8° z =288 z =512
logg =z = logg 873 < z =83 < :c=i
6 6 512°
Ortger: 1 ;512
©o 512’ '
10. logs z + log sz + log1 z = 6;
5
logs x + log5% x + logs-1 z = 6;
1
logs x + 1 logs x — logs x = 6;
2
logs z + 2logs x — logs x = 6;
2logsz =6; loggzx=3; z=5% x=125
Otger: = = 125.
log, 7- log7(z2+2z+1)
11 4log16(4z2—12:c+9) — (ﬁ) 3
. 3 .
2 A had log, b - log, ¢ = log, ¢
4log16(22-3)" — = ; a>0;b6>0;¢c>0
3 a1 b#1
_ x# -1
|2z — 3| = |z + 1] (x;é 1’5)
(2z-3)?=(z+1)?% (@r-3+z+1)(2z-3-z-1)=0;
2
Bz—2)(z—4)=0; |¥7 3 eDW).
z=4

2
Otser: {g, 4} .
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IIpumepwvt pewenus NOKA3AMEALHHT YpPasHeHU

1
r
1. 25" = 195"

a) 5?2 = 573, Tak KaK CTeNeHH DaBHBI, OCHOBAHMS CTeIle-
Hell paBHBI, TO WM IIOKa3aTeJIl CTelleHell paBHBbI, 3HAYUT
2z =-3; z=-1,5.

6) MoxHO pemuTh JAaHHON ypaBHEHHE HECKOJIbKO WHAaYe.
[IposorapudmupyeM obe 4HacTH ypaBHEHHSI TI0 OCHOBa-
HUIO 5.

Homyaum: logg 5% = logg 573.
YuurbiBasi CBOUCTBA, JIOTapudMOB,

2zlogs 5 = —3logsb; 2x=-3; |[x=-15]

2. PaccMoTpuM noka3aTesibHOE YpaBHEHHE

fi(z) = pfa(z). a>0;a#1
BHIa a b ) {b>0,b5£1

IIpomorapudmupyem 0b6e 4acTH ypaBHEHUS IO OCHOBAHWIO C
(¢>0; c#1): fi(z)log.a = fa(z)log,b.
IIpumep 1. Pemmnm ypasuenue 6% = 7511,

log7 6% = log7 713+1; x10g7 6=z+1; w(10g76 _ 1) =1
1 1 1

x=10g76—1; x=10g76—log77 x:log7$;

1
x =loge 7 (loga b= ————) .
7 log, a

3. Paccmorpum ypasnrenne suga (o(z))1® = (o(z))2@ .

a) Paccmorpum ypasuenne ¢(z) = —1. Ilycrs x; — xopH:
3TOr0 ypaBHEHHs. DTH KOPHHU ABJAIOTCA KOPHIMM HCXO[I-
Horo ypaBHeHus, ecna f1(z;) u fo(z;) — wuesble yucia
OAWHAKOBON YETHOCTHU.
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6) Paccmorpum ypasuenne ¢(z) = 1. Ilycrs x; — kopHm
3TOr0 ypaBHEHMs. DTH KOPHHU SIBJISIOTCS KOPHSAMH MCXOJ-
Horo ypasHenus, eciit z; € D (f1(z))ND(f2(x)), T e. ecin

- x; TpUHAJJIEXAT objacTyu onpenesenus u fi(x), u fa(x).

B) Paccmorpum ypasrenne ¢(z) = 0. Ilycte x; — kopHH
3Toro ypabHeHuss. OHHU SIBJISIIOTCS TAKXKe KOPHSMH MCXOJI-
Horo ypaBHeHus1, ecyit f1(z;) >0 u fo(x;) > 0.

r) Paccmorpum ypasuenue fi(x) = fa(z). IIycts x; — kop-
HE 3TOro ypaBHeHHs. OHM SIBJIAIOTCS TaKXKe KOPHSMU
HCXOMHOTO YPABHEHHUsI, €CIM OHU MpUHajJexaT obaacTi
OlpeesIeHNs] UCXOJHOTO yPABHEHHUS.

IIpumep 2. Pemmum ypapuenue (z 4 1)%+2 = (z + 1):‘2"'2“”.

a) t+1=0; z = —1. [Iposepum, uto 0~! = 0~L. Dro
BbIPaKEHUE CMBICJIA HE UMeeT, M03ToMy & = —1 — mocTo-
POHHUII KOpEHb.

6) x+1=—1; z=—2. IIposepum, uro (—1)® = (-1)° —
WCTHHA, 3HAYUT T = —2 — KOPEHb MCXOIHOIO yPABHEHHUSI.

B) +1=1; x=0. IIpopepum: 12 =10 — ucruna.
r) z2+2=22422; 22+2-2=0;

r = —2 — Yy2Xe IIPOBEPSIY;
r=1 23 = 23 — ucruna.

Otser: {—2;0;1}.
. 8% 4+ 15 =17%.
Paznenum obe yactu ypaBHeHusa Ha 177
8\* N 15\° 1
17 17)
15

8
Y — <1 =
quThIBas, 4T0 0 < 17 <1l 0< 17 <1,

8 2+ 15\* _64+225 o
17 17 = 289 = 1, MO2KHO OOO3Ha4YUTb
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. 8
sina = cosa = —, u TpebyeTcss pelluTh ypaBHEHHE

17’ 17’

(sina)® + (cosa)” = 1.

OueBuHO, 9TO ypaBHEHHE UMeeT PellleHne Npu T =2 (U3BeCT-

HOe TPUIOHOMETPUYECKOe TOXKIECTBO). BplscHUM, MMEOTCH

JIA JIpyTHe PEelIeHUs.

a) Ilycte x > 2, Torma, y4uThiBasi, 9TO

. x 2

. sina)® < sin®a

O<sina<l1l, O<cosa<l, ( )z 9
(cosa)” < cos® a

(sina)® + (cosa)® < sin®a + cos? a = 1,

T.e. (sina)” + (cosa)® < 1, a 3T0 MpOTHBOPEYUT

(sina@)® + (cosa)” = 1.

. x .. 2
sin )™ > sin‘ «
6) [lycte = < 2, TOrga AHAJOTMYHO: ( ) ;

(cosa)® > cos? o’
(sina)® + (cosa)® > sin? a + cos? a = 1,
T.e. (sina)® + (cosa)® > 1, uro nporuBOpeyUnT
(sin@)® + (cosa)® =1
OTBer: = = 2.
5. (z+1)2° = (z + 1)~ 2=+,
a) z+1=0; z=-1.
[Iposepum: 03 = 03 — ucruna.
6) z+1=1; z=0.
Iposepum: 12 = 1° — wucruna.
B)z+1=-1; z=-2
IIposepum: (—1)* = (—1)® — wucruna.
r) 2—z=—2z+z% 22-1-2=0; {i z 2_1 R —

Iposepum: 3° = 3% — wucruna.
Otser: {—2;-1;0;2}.
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IIpaxmuxym 5

Pemure nokasaresbHbIE YPaBHEHUMA:

1.

2 INT 1
3% = (v3)* . 3% = (32) P 2= oa [
Orser: {0;4}.

. (0,5)%% =873,

@)= (%)% 2% =29 _5r=-9; [z=18]
75T = 49V/7.

=12 75; T =725 z-7=25 [z=95]
/3655 — —_

7
1 _1 2(z=5) _1 —
(62(08—5))7:6.6 5. 6 7 =61 5; 2(33—75):%;

10(z —5) =28; 10z =178; [z=728].

L4774 11 4772 = 15274,

Jomuoxum Ha 2% 16-4%71 4+11.16-4*"2=15.274.2%
4-4°4+11-4*=15 15-4*=15 4°=1;, [z=0].

2z—1
: (%) T g,

—2¢+1 —2z+1 0
9—2z+1 _ 5—2z+1. g ’ =1 g ’ — g .

’ ) ’ ) 5/
—2z+1=0; [z2=05]

2,5-4% = 8. 551,

§,4z:8,5m—1; i4z=l 51:—1.

2 16 5 '

4 r—2
w5 (5) -1 E=D
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8. V/22z+8 = 152 . 19222,

2248 2248
2 3 =8-19. 192.1:—2; % 2 3 = 192:0—1;

2048 o 2c—1 1y 2z-1
2 3 =19%-1;, 2 3 =19%"1 (23) = 19%-1;

1\ 2z—1
23 =1, 2 1=0; =0,5
19 =4 z =Y T =4Y,0].

9. 25% + 175572 — 60 = 0.

10.

11.

522 4+ 7.25.-5%2-60=0; 5%47-5%—60=0;
OGoznauum t = 5% (t>0). Torma
t=5

. r . —
t=-12¢ (0;00)"’ =5 le=1l

t2 + 7t — 60 = 0; [

22m+8 + 52z+7 + 22z+10 _ 52z+8 =0.

CrpynnupyeM II0 OAMHaKOBbIM OCHOBaHHUAM!

(22z+8 + 22z+10) + (52z+7 _ 52z+8) =0.

Brinecem B KaXKJIoi CKOOKe CTerneHb ¢ HAaMMEHBIIIUM TT0Ka3a-
TeJIeM:

92z+8 (1 + 22) + 52¢+7 (1 — 5) =0; 5- 922r+8 _ 4. 52z+7;

1 1

248 2x+7 2z+6 2z+6 2 2ot

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

1—
3ot 4 (1> T 577 - L — 58
3 93—z ’

2(z—2) _2(3-xz)
3.3¥4+3*°1-3 2 -3 2 =258

3.374+3°1.3% - 32-2 _ 373 — 258:

1 1 1 1 -3-1
3z(3+§—‘§—-277>=258; 3z,§_+_g2_7i__:258;

86
5737 =258 37 =3.27; 3 =34 [z=A4]
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o3
12. 6.52+3 _5.5 2 =577
243
JomuoxuMm Ha 5%: 6-5%.52¢+3 _5.5%.5 2 —=p57.57%,
. 3z+3 3z+3
6-5%+3 -5.5 2 =1. Obognaumm t =5 2 (¢t >0).
t=1
T t2 —5t—1=0; 1 :
orna 6 5 0; ‘= = ¢ (0;00) °
3z+3 3z+3 3 3
52 =1, 5 2 =50 w2+ -0, [z==1]

13.

14.

316" + 281 =5 - 36”.

Paznenum obe wactu ypaBHenus na 16%:
81\° 36" 9\* 9\”
2.1=) =5.({Z) . B =5.{2) .
ot (16> ° (16) Pt (4) ° (4)

9 x
O603Ha4uM t = (Z) >0. Torga 3+2t2=5t; 2t2—5x+3=0;

Oteer: {0;0,5}.

(z2 — 4z + 4)7° 3% = (22 — 4y + 4)22+6,

a) 22 —4r+4=0; (r—-2)?2=0; z=2.
Iposepum 0~2 = 010 — BripakeHue He ompemeseHo.

6) 22 — 4z +4=1;

r=3. Ipoeepum 1° = 112 — ycruna.
z=1. IIposepum 172 = 18 — ucruna.

B) 22 —4dzx+4=-1 0.

r) 22 -3z=2x+6; 22—-52—-6=0;
z =6. IIposepum 1618 = 168 — ucruna.
T =-1. [posepum 9% = 9% — ncruna.

Otser: {—1;1;3;6}.
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Tperuposouras paboma 5

Pemure ypaBHeHus:

[y

10.

11.

12.

13.

14.

15.

16.

) 53:E — (\/5)11:24-5;

(0,125)% = 475,

. 62771 = 361/6;
7

V494 = —;

V7

L3972 411,922 = 15. 374

3z—2
s

2% 9% = 147 . 7°72;

. V3342 = 51 . 17%73;

472 4 30.2271 1 =0;

4. 6:0—1 — 5% — 5x—1 + 6z—2 — 0;

1\* 1
Z ~(z+1) _ _mor — Q
(5) +5 — 725 = 0;
4z+1 1\ 7% 2z _ r—(2—4z)
s+ (5 + 2522 — 5=(2-4) = 770,
4 2 4

2.7z — 14z — 21 -2z = 0;
(3-2v2)" + (3+2v2)" =6;
9z’ +z | 54 . 327 +22+1 _ 3. 32048 0;

)m2+3z - ( 6—2x )

(2> +4z +4 .7:2+4:c+4)
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Pewenue mpenuposouroti pabomot 5
Pemnure ypapHenus:
2 5 2
1.5%=(v5)" 7 (VB = (vB)" Ty bz=2?+5;

z2 -6z +5=0; [le.
r=25

3z
2. (0,125)% = 475; ) = (22)7% o279 =271

1
8

4

—9z = —12; =
T |z 3

1
3. 6221 =36y6; 62%1=6"2; 2—1=25

2 =35 [Z=175)
1 2z—8 2

1
4. V4974 = %; (72-8)5 = 773, 7 5 =73;

2xr — 8
5

=§; 6xr—24=10; 6x=34; zr=—; |x=5-|

5. 3972 +11.9272 =15.37%
3=2411.3%4=15.37% x3!
34e+2411.3% =15; 32.3%4+11.3% =15; 20-3% =15

3 3 1 3
dr _ 2. p— . J—— —
3% = g logs 1 4z; |z 1 logs 1l
3z—2 3z—2
()T ()
3z-2 3z—2
(§) ? . 72—3z =1: <§) ? . 731:—2 =1:
4 ’ 4 ’
3r—2
2
(%7) =1; 3z-2=0; =3z
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7. 2%.9z:147.7m—2; §.9z=3.72.79:—2;

1 T 1 T z—1 r—1 9:1:—1

- = —.7% — . =1

g =279 T om =1

z—1
(g) =1 xz—-1=0; [z=1].
3x+2
8. V332 =51.17%73; 34 =3.17.17%3
3z+42 1 3z—2
34  =17%""% 3 4 =179

31 3x—2 5
1
(1‘7) B i i

9. 472 4+30-2°1 —1=0; 4%2.-4°430-271.22-1=0;
16-4*4+15-22—-1=0; 2=t (t>0); 16t24+15t—1=0;
1

t=-1 0
2= —; |xz=-4]|

1 .
t=— ’
6 16

10. 4.6~ — 5% —5%-1 4 622 =,

6*2(4-6+1)—5>"1(54+1) =0;

1
25 . z—2 _ f.857—1 _ 0.
5672651 =0; |5
r—3
6273 — 5273 = (; (g) =1 |[z=3

} (z+1) 1
—(z+1) _ _ — 0
11 ) +5 = 725 = 0;

) +5-(5) — 5~(@+2) _ 725 = 0;

1\* 1 [1\" 29 (1\”
) == (Z) =725=0: =.[Z) = .
() ~=(5) ~m=0 B:(5) =

1\° 725-25 [(1\"
) = i =) =625 577 =5% = —4].
5) 29 (5) 625; Lz
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12. 54+l 4 (g) +25% — 5-(2-42) = 770;
4 1 4 4 [~
5'5$+3-5z+5$——5~5’”=770;
1 1 770 - 25
4z - — . dr _ .
5 (5+5 25+1) 770; 5 T
3
4 __ 3. =
5** = 57, T 1l
4 2 4 4
13. 2-7z2 — 142 —21-22 =0; |:22
7 : 7 2
x x
() - (@)
7 2 7
(§>“‘=t(t>0); 22 _t—21=0; |['T3 ;
t=-3 0
2
z 2
Ne=l 2oy E=w
2 2 z
14. (3-2v2)" + (3+2v2)" =6.
Tak xak (3 —2v/2) (3+2v2) =1, To mycts (3—2\/§)m=t,
1 1
TOT I3, (3+2\/§)z=?,3Ha‘{I/IT t+¥=6; t2—6t+1=0;
t1=34+vV9—1=3+2V2; t2=3-+/9-1=3-2V2;
(3-2v2)" =3+2v2=(3-2v2)'; z=-1;
(3-2v2)"=3-2v2; z=1
OtBer: z=1, z=-1.
15. 9z2+m+54,3z2+2m+1_3,32z+8___0.

32z2+2z 4+54. 3m2+2z+1 —3.322+t8 —( . (32z+8)

320°-8 1 54.377T -3 =0,
32(=*4) 4 54.373.32"-4 _3 -
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16.

Iycts 354 =1¢ (¢t>0),

torga t2+ 2t —3=0; [

3 4=1; 37 1=30 22-4=0; ["”=2
OtBer: =2, ==-2.
(x2+4x+4)z2+3z=(:c2+4:c+4)6—2z;
(z+2)2>0 if;il
a) { (x+2)2#1 : fou1
22 4+32x=6—-2z T

r=1
r=—6"

2 1. :I?=—1

6) (z+2)°=1; [x=—3'
z=-2

B) :L'+2=0, {0_2=010

Orser: {—6;—3;—1;1}.

t=-3¢(0;n)
t=1 ’

r=-2"

22452 —-6=0

0.

— 8 8 8

88y ot

W = N
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ITpaxmuxym 6

Berancnure:

1.

2log3 5 5log3 2

st Toro, 4ToOBI PEmNUTh 3TOT MPUMEpP, HEOOXOOUMO 3HATH
ele OOHO CBOMCTBO:
a>0

pIOga c = CIOgap HpI/I a % 1
p>0

c>0.

J1s noka3aTesbCTBA 9TOTO PABEHCTBA PACCMOTPHM Jiorapud-
MBI II0 OCHOBAHHUIO @ IIpaBOii W JIeBOil dacTu:

log, L = log, p'°%a¢ = log, plog, ¢
— plogg c. TT — Hlog, p a a a a
L=p*efll=c " log, IT = log, c!°8aP = log, plog, c =

=log,L =log, 1= L =1I,
4YTO ¥ TPeOOBAJIOCH JOKA3aTh.
Mo mokasamHoMy 2'°835 — 5logs2 — glogg5 __ glogs5 — @

4log0Y25 0,1

+ lo +lo 1
g3f \/‘ °8 12+2\/—

— 92log, 2 101 +1

o —+lo _ =
& /5 + f g“s+z¢5ﬁ+7

221 log, 10

=2 2 + logz-»

1
+log3\/_ 7 (\/5+\/7)2_
L — log; (VB +v7) ™"

— 9olog,

10+10g3\/_ \/_
=10+1 ————+l S+ V7)) =
Og3\/5+\/7 og3(\/_ \/_)

81 (V5 +/7)
VB + VT

=10+4=[14|.

=10 + logg =10+ logs 81 = 10 + log3 3* =
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=
N=

((log‘7l 2+log7+2)2 — 2)
3. logy 7 — log 2

1
(((1og$ 2)% + 2log? 2 - log} 7 + (log} 7)2) 2 _ 2)

N=

log, 7 — logy 2

1 1
(((1og§ 7+10g32)") " - 2) ’

logy 7 — log, 2

_ (log?2 +1logy 7 — 2)
B log, 7 — log; 2

=

=

(log?2 — 2log, 2 - logy 7 + log3 7)
10g2 7 — 10g7 2
1

2\ 2
~ ((log7 2 —logy 7) ) _ |logy2 —logy 7|
" logy7—log;2  logy7—log;2

= (mockonbky logy 7 > log; 2).

_logy 7 —log; 2
- lOg2 7— lOg7 2

1
2log, 5+1 1 5
2540 2
= log, 25
4. <5 Zlog,5 4 83 %2 1) -

1 1
1+ 3.= log, 25
= (5 2logy5 4 9”3 82 |

1
2

N | =
N———

1 1
_ (5‘5—2-10g54+210g225+1) — (5‘5103524-26)5 —

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

log, 3-logs 3

5. 1010g2 3.logg 3(logy 3+logs 3) ! =10 log, 3+logs 3 —

1 .
logy 3-logs 3— g log, 3-logs 31ogs 21logs 5
=10 logz2 " logz5 — 1() logz 5+logs 2 —
1

= 10logs 10 = 1083 =[3]. log, b-logya =1
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Omnpenenenue jiorapudma U €ro CBOHUCTBA

log; 5-logg 7-logs 4 + 2log, 2
2(2logg2 + 3logsys 7) |

_ log 71875 - logs 4 + log, 22 _ logg5-logsg4+1

~ 2(logzg4+3logrs7) 2 (logg4 + 3log; 7) B

_ logg4+1 |1
~ 2(logg4+1) [2]

log, b log, c = log, c |

0,5

. V14 6110510 "6 4 92logy 4 — \/1 +6-6lo846 4 92logzg 4 —

= \/]_ + 6 -605logg4 | 92logy 36 — \/1 + 6 - 6loge2 + 92logy 6 —
= \/1+6‘2+(21°326)2= VI+6-2+6% =49 =[7].
(logs 4 + logy 5 + 2) (logs 4 — loggg 4) log, 5 — logs 4 =

1 1
= | logs 4 2] (logsgd — ——— - =
( oes log; 4 " ) ( o8 logy 20) 10845 — logs 4

log? 4+2logg 4+1

logs 4 log, 5+log, 4
_ (logs 4+ 1)? logs4(logs5+1) —1
~ logz4 logs5+1
_ (logs4 + 1) logs4log, 5 + logs 4 —
= . -

logs 4 \ Togs 4 +1

(logs4+1)° 1+logs4—

logs 4 1tlogs 4
log5 4

= (logs4+ 1) - logs 4 - logy 5 — logs 4 = log,b-log,a=1
=logs4+1 -—log54=.
4logg 12 + logZ 4 + 21log3 12 — 3log; 4logs 12 — 2logs 4

log, 5—logs 4 =

lOg4 5— lOgS 4=

1
-logy 5 —logg4 =

1
-logy 5 —logs4 =

logz 4 — 2logs 12
Tak kak

a) logz 12 =logg 3 + logz4 = 1 + logs 4;

6) 4logs 12 + 2log3 12 — 3logs 4 - logy 12 =
= log3 12 (4 + 2logz 12 — 3logg 4) =
= (1+1logz4)(4+ 2+ 2logz4 — 3logz 4) =
= (1 + log34)(6 — logsz4), To
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4logs 12 + log3 4 + 2log3 12 — 3logg 4logs 12 — 2logg 4
logs 4 — 2logs 12 -
(1 + logz 4)(6 — logz 4) + log2 4 — 2logs 4
- logz4 — 2 —2logg 4
5logz4+6 —2loggd 6+ 3loggd
—(logz4 +2) T —(2+1logg4)

_ 3(2+logg4)
~ —(2+1ogz4) _'

10. log 5 vab — - +3log,v/a= (Ilpn log,b=3)
Y log\/—<b>
1lg (ab) — ! +3- log
=5 log 4 la —logya =
2 % Zlog, F 2

[y

lo a+lo b 3 3lo a=
' g‘f 3 (logy v/a —logyb) | 2 &b

+ 1 - 3 +§log a=
logb% logya —2 ' 2 °°

9
e
1S

l\')l'—‘ DO wn—n

DN =

2log, b

1 1 N 2log, b 3log, b 3
- 2\1-log,b 1-2log,b

IIpu ycnosun log, b = 3 nomyvaem

1 2 +2-3 3-3 +3_
- 1-2-3 ' 1-2-3) 1-2-3 -

_l246 9 1_ 4.9 1 5
"2 -5 -5 2 5 5 2 5

1 1 3 3
J— _+_ —
(loga va—log, b logb Vva—log, b) @ -2 2log,b

1 4 1 3log, b 3
%logaa—logab =l 1 1-2log,b 2log,b

1—-2log,b 2log,b -

=1+05=[1,5].



54 Ompenesnenue jorapudma u ero CBOACTBA

Tpenuposounsvie Kapmouxu 1
(na ceoticmea saozapugpmos)

Kapmouxa 1

Berauciure (1-15): Ins
n

3
1. logé \/§ 5. log% (log4 (log3 9)) . 9. 'l'r—l-i—é +10g\/5‘ 1.
logys 16
2. V/b. . gine?, =2 R
log 5 Vb 6. 6 10 fog, 4
3. 4log 5, 7. (1g50 +1g2)°. 11. Ig9 - logy 100.

4. (\/5)2+10g59. 8.

+ logi 3.
10g12 2 5

12. 2log; 6 — %logl 400 — 3logg v/45.
3

1 17
13. log, 17 + 5 logy (ﬁ) . 15. 10g 57 (1 — sin®z) .
2

14. log,3tgx + log 3 ctgx.

Kapmouxa 2
Berauciure (1-15):

g2
1. log1 V2. 5. logy |log1(logys5)] . 9. 5__7
Z » 2 lg9
2.1 Va 6. (In5)3'°es! 10 log; 8
. log /5 V/a. . (Inb) . 7  Togy 16
1 -
3. 910g3 \/5 7. (].Og15 3+m) . 11. ].I]. 15‘].0g225 e.
4+log; 4 1 1
4. (V7 . . —logi =.
(V7) logy 3 o1 7
2
12. 4logi 3 — - log1 27 + 2log, 6.
2 3 2 .
13. logs 75 + 3log1 /3. 15. log,, ,cosx — ————.
® 5 te logsinztgx

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



TpenupoBo4Hble KapToUKy 1 (Ha cBOcTBa Jorapudmos) 55

Kapmouxa 3
Borunciure (1-15):

1. logy V125, 4. (v2)"R. 7. logy (logys (Iog; 32)).
5
lg 16
2. logs; Ya. 5. 3,474 8. o
g4a Va 75
1 10g32 4 10g16 25
3. (= . 6. (1g4+1g25)7%. 9. 21679
(9) (g4 +1g25) g, V5
10. 1g4 - log, 100. 13. 3685 1 101182,
11. log,__x 8. 14. —log, (log2 V \4/5) ,
4

11
12. logy (cos2 7z + sin? 7:r) . 15. (81 4 280 4+ 2508125 8) .49logzr 2,

Kapmouxa 4
Berauciure (1-15):

1. log, ¥/16. 4. (v3)*7%*. 7. (g8 +1g125)73.
2
In 27
2. log 5 vb. 5. €32 . -11;—9—
1 logy 3
3. (21-) . 6. logg (logi(logw 2)). 9. In12 - logy 4, €.
NG
logg v5 121 2tg 22°30/
“log 125" T BT " tg222°30"
11. logg cos % 13. —logs (log3 v \3/5) .
4
1 4

14. 81logs3 4 27108936 4 3logs 9

15. log, (log, ¥/a? + log, ¥/a) .
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Ompenesnienue jorapudma U €ro CBOACTBA

Kapmouxa 5
Berauciure (1-15):

. (0,2)3

5. (120,2 +1g0,5)%.
log% 49

6. .
lOg\/g %

2
1084in 22 [(sinsc + cosz)? — 1] .

logs (3tg z) + logg (ctgx)?.

1 1
\/25log6 5 + 49 logg 7 .

logye V/3
log 1 27

L1g0,001

1
logye 9’

lOg3 21 —

1. logy V2. 3. 9'o8305
8
2. log 45 Va3. 4. (\/§)2+log3 16
1 Ine3
7.23 .
1 1
8. 2log% 5+ logp o3 — 3 logs 295"
1
9. log; — +logys4 — ——.
15 log, /5 V5
10. log. s V32 - log, 9. 13.
11, 108 V5 14.
logg 5
12. logg 12+ 0,510g1 9. 15.
8
Kapmouxa 6
Berauciure (1-15):
1. log, 5 - logs 6 - logg 7 - log 8.
2. log 7. 6.
49
3. log. /5 Va2 7
a. ( %) 4+log5 625 8.
5. (In ¥/ +41n /&) . 9.

1 3
0g, /3 COS 3

10. log 2 (cos47°-cos17° 4 sin47° - sin 17°).

11

12

15.

V3
. log 3527 - log, /3 25.

. 100'e2,

13.

14

10g25 9

logs 5 —=2—,
083 logg.-,,1 51

In7
In /49

(27@ + 5logas 49) (81137&1—9 — glogy 9)

I
3 + 581625 . Flogs 3



TpenuposouHbe KapTouku 1 (Ha CBOMCTBA J0rapudMOB) 57

Kapmouxa 7
Borunciure (1-15):

1. logl \‘75. 3. 49087 %_ 5. 70,21g105.
’ log1 36
3+1 27 £
2. logﬁ V. 4. (\3/5) Hlogs 27 1 5 —.
0825 /5

1 1
7. ~log1 8+2log; 6—logg —. 11. logg sin? us
373 3 24 6
8. 1g9 - log3 0,1. 12. logz49 - log, 7 5 - logys 27.

logo 18  logy 9
" loggg2  logrp 2’

9. log4 0,01 — log 55 V5. 13
10. In [(sin z+cos z)?—sin Zx]. 14. logg (logl (logoy 3)) .
9
1
15. logs (3 — \/5) + 2 log, V'3 + V5.

Kapmouxa 8
Borunciure (1-15):

1
1. logys —=- 6. log 2 (sin71°-cos11°—sin 11°-cos 71°).
V5 i
2. log g5 V3. 7. logwsin‘l%.
3. 160823, 8. 1g5 - logys 0,1.
logs 5
4. (Va)*Tm® . g, gltloss2.
log 0,2 3
5, ————. 10. lo J2-log, 27.
logﬁ \3/3 gﬁ 4
11. (Ig200+1g0,5) "2 13. logy; (logl (logy 2)) .
: s s : ~
ogs o\/— _ s
12, V3 14, L7 3 (V/7) log2s T— 12510825 6
In v/27 409
1
15. logs (2+v/3) +

log(z_ V3) 3



58 Onpenenenue jorapudma 1 €ro CBOMCTBA

3auemnvie xapmouru 1 (na ceolicmea aozapugmos)

Kapmouxa 1
Berasrcnute (1-15):

1
1. logy V27. 4. (UB)*M°%. 7. 33’8t
9

2. logg; Va2 5. (125-1g0,25)™% 8. logy sin4%.
4
10g78

3. 36986 0,5, L=
log 1 V2

9.
logg (8sin 15°- cos 15°).

10. logs4 -log, 9.
11. logs (\/%-l- 1) + log 5 V26 — 1.

12. logss 84 — logg v/14. 14. logys (logs, (logg 36)) .
lg27 4+ 1g12 1 1
. 15. -1 21 —.
1g2 + 21g3 5 1083036 + L5
Kapmouxa 2
Berancinre (1-15):
1 \3
1. logy ¥/49. 3. 25'8vs2, 5. (1n€/e_6—1n - 4) :
7 e
3+log; 3 log, 54
2. logsz Vas. 4. (V2) 2. e L
g% (\/_) log% \3/§

7. logg (sin 79° - cos49° — sin49° - cos 79°) .

8. log; 8 - log, V3. 12. log, /5 (logyy (log, 8)) -
1
9. log 2 (cos®15°—sin?15°). 13. 1 logg 16 — 3log1 V/3.

V3 6
10. log,q 84 — log; v/12. 14. 5loga7 _ 7logs 5
lg 81 + 1g 64 In vV
11 M 15 nﬁ+lg ¥10-1.

" 2lg3+3lg2’ " In49



3auerHbie kapTouku 1 (Ha cBoiicTBa J0rapudMoB) 59

Kapmouxa 3
Boraucnure (1-15):

1 1
1. logy —. 8. logy (V13—2) 4+ —————.
4 32 3 ( ) log(m) 3
2. log g Va3. 9. log 2 (sin60°)?.
V3
3. 258024, 10. log s (5 tg @) + log; (ctg a)?.
1

4. (y2)*rloe®t 11. 21g5 + - g 16.
5 log, 7 12 logs 21

. logg 5 V49 ' 2log53+%log549—%log\/5\/ﬁ'

6. (1300 —1g15 —1g2)26. 13. log,; (logg (logs 9)) .

logs 36 — logs 12
. : : 4. ,

7. logs 49 log% V3 1 log.9
15. logs 6 -logg 1 - log, 7.
Kapmouxa 4
Berauciure (1-15):

1
1. log 1 V3. 6. 31g5+ - 1g64.
27
log; 30
2. log /= V5. 7. 7 '
B 2logy 5 — 3 logy 36 — 3 log 7 V125
3. 9logs2, 8. logg 3 - log, /5 36.
3
6—logs 25 lg125 —21g 2)
4. (V3 9=
V%) (lg Vi+1g0,2
logs 25
5. l(())ggg 7 10. 21084y, 2, Sinz + logg o, (4cos® z) .
9

11. log (sin 106° - cos 16° — cos 106° - sin 16°) .
12. logg (log,¢ (logs 25)) - 14. glogrdlogg 1,

1
13. 51og1236—3log 1 V2. 15. log; (3—v/2)—2log1 V3+V2.

12 7
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Ompenenenue jorapudMa u ero cBOHACTBa

Kapmouxa 5

Beranciure (1-15):

o

N

10.

11.

12.

1 6—log, 27
log /- o 4. (V2) gt o, log, 512 — log, 9.

logg 7

. —. 8. 78112 _ glogi, 7,
1
log 5 (35)

log% Va3, 5

. 25lo8s 7, 6. In8-log,e. 9. log;¢ cos 167.

) log 1 8\ 3
loge ; cos T — log, , sinz.  13. Tog, 4 .

log, 27  logs0,5
logg9  logg o2’

%10814 49 —4log 1 V2.  15. gin¥inlin5,
14

logy7 (logg (logz 9)) - 14.

Kapmouka 6

Beraucinre (1-15):

1. log, &25. 4. (\"’/3)10_10%32. 7. log, 518 — logg 4.
5
1 1
2. logyz Vzh. 5. og3? . 8. log;5sin ﬁ
].Ogg % 2
3. 6865, 6. 157 -logyy10. 9. log yesz (1 —sin’z).
1
10. 4835 — 5logs4, 12. < logy5 27— 2log 1 V5.
15
log,s L log, 8
11. : . .
1. logg (logy7 (log, 8)) 13 gy 27  logs0.%5
1
14. log\/g(\/ﬁ-l-\/i)-l- .
log(,/41_y3) V3
15. ].n 7 . ].Og49 €.



3auerHbie KapTouku 1 (Ha cBoiicTBa JorapudmoB) 61

Kapmouxa 7

Beruunciure (1-15):

log 5
1.1 4. 3. 8logz3, 5. —8 Y
0go,5 V4 8 log% o5
2. log 5/ Vad. 4. ({‘/5)8—10g3 6. In9-log se.

7. log 554 — log, 96,

1
8. 2loga 1l _ q7logs 2, 12. 2lg8-2lg V0,2
3
logg 27 + 2logg 2 .
9. . 13. 31 -1 3.
(10g6 025 + logg % 08tg - SIN T — logy, , cos” x
| 1 192
10. ogcos% 8. 14. log, 19 — 2 log, a1
11. logg (logg (log, 16)) . 15. 5l87logs 1,
4

Kapmouxa 8

Beryucnure (1-15):

1. logy V9. 4. (92)°7°%% 7. log, 524 — logg 4°.
3
logi V2
2. log g Va?. 5. 10298 . 8. 1080500 (1—2sin? @) .
3. 27l832, 6. 1g27 - logg 10. 9. 5los73 — gloer 5,
13
10. logy sin TW 13. In8-log se.
1 15\
11. logg | log1 (logsg 7) | - 14. logg15 — - logg | == | .
3 3 32
1
12. 2log;53 — 3 log 1 8. 15. 8logs Tlogs 1,

18



Jlorapundpmmnyeckume
1N nokasaTtesbHble
yPaBHEHUSA 1 HEPABEHCTBA

ITpaxmuxym 7

1
1. Pemure ypaBuenune log, 2z = 3 D(Y) — obmacts
DV): 22>0, z>0. OIpeJie/ieHus] yPaBHEHUsl.

1
Tlo onpenenennio 42 =2x; z=1¢€ D(VY).

Otser: = =1.

2. Pemmure ypasnenue log 5 (z +1) = 2.
DY): (x+1>0), z>-1.
V¥ =z+1;, z=2€eD®).

Otser: = = 2.

3.P 1 =1
€elnTe YypaBHEeHUEe Og% 27 T3

D(Y): (2z+3>0), z>-1,5.

2\! 1 1

1
Otser: z = —-.
TBET. T 4



IMpakTukym 7 63

2r — 1
4. P I =
eIINTe ypaBHEHNE og% PO

2z —1 " 1 2c—-1 3

. 2 _—
D(Y): o 2>0- w 219 1
8r—4=3x+6; 5xz=10; z=2¢€ D).

OtBer: = 2.

1
5. Pemnre ypaBuenue logg_, 11 = —.

2
D(Y): 8—-x>0© <8
8-z #£1 T#T,

1
(8—z)2=11; 8-z =121; z=-113€ D).

OtBetr: = = —113.

6. Pemmre ypaBHeHue log,2, 4,43 =

T # -2
x# -1
. T # —=3;
(x2+4:1:+4)5 =3, z’+4z+4=09;
-5
1

N[ =

D(Y): 2 +4x+4>0
a2 +4r+4#£1

2 +42-5=0; [zi e D(V).

Orser: z = {-5;1}.

7. Pemmre ypasuenne log,,, (3z% 4+ 2z — 1) = 2.

Pemum 310 ypaBHeHHe HA yPOBHE PABHOCHJIBHBIX IPeobpas3o-
BaHUU.

log, 1 (32 +2x-1)=2¢&

r+1>0 > -1
- r+1#1 N z#0 N
322 4+2r—1>0 3z —1)(z+1)>0

(z+1)% = 32242z -1 272 =2



64 JlorapudmMudeckue 1 MOKa3aTeIbHbIE YPABHEHNS] ¥ HEPABEHCTBA
( 1.
T >—1 -1 @06222222
x 75 0 . X
e{Br-1)(z+1)>0 W
. X
z=1 -1 1
|z=-1 ¢ >
Szr=1.
MozkHO He mucath, uto 3z2 + 2z — 1 > 0,
Tax Kak u3 ypapHeHus cienyer (z+ 1)% =3z2 42z —1,
snayut, 3x2 + 2x — 1 > 0 (yumThBag, 9To T # —1).
Orser: z = 1.
8. Pemmre ypaBHenue log, (2:62 — Tz + 6) =2
=2
7+ /49 — 48 T
202 - Tz +6=0210= ——— & 3
’ 4 T=_.
2
(o 2 3
22 =T +6>0 2(z—2) z-3 >0
z>0 alz>0
z#1 z#1
2 _ 9,2
\SL’ =2z —Tx+6 .’132—7.’1,'+6=0
(T
\/ﬂz
\ T, =
1 6
L -- *~—>
Otser: = = 6.
9. Pemwure ypasuenne lg(z —2) +1lg(x—3) =1—1g5.

lg(z—2)+1g(r—-3)=1-1gh &
z—2>0
o lz—-3>0 o Jr>3
10

x2—5x+6=2©
lg((z—2)(z—3))=1g 5



TlpakTukym 7

10.

>3 .__m x
9.2
z¢—5z+4=0. 1 4 B
————o—>
Otger: x = 4.
Pemnre ypasuenue log,2 16 + log,y, 64 = 3.
[IpumeM BO BHUMaHUE, 4TO
m 1
log 2k b2™ = T logq [b], log, b= e g ™ 64 = 26.
2
1
D(Y): 7 re {T7F 1 syauur, |z =2z (x> 0).
2z >0 y 1
x pa—
2x #1 2
1
log 4+ —=3; log, 4+ ——=3;
8|z| loggs 27 Ex % log, 22
6 2 6
log, 4+ ———— =3; =
08 & F logy 2 + logy log, + 1+logyx

2 6
II 1 =¢. T f4._- _3
yerh logy orma, ; + T+7 3;

2(1+t)+6t=3(2+1¢); 3t>—5t—2=0;
_ 5+25+24
-6

t1,2
t=2 10g2$c=2 :1,':4

1 1 1
t:_g@ logg = —3 Lz e DY)

1
Otser: {2_5;4}.

3 3ak. 1157
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JlorapudMunyeckue 1 noOKa3aTebHble YPABHEHUsI 1 HEPABEHCTBA

Tpenuposournasn paboma 6

Pemmure ypaBuenus:

1.

N

®

10.
11.
12.

13.

14.

15.

16.

A

1
3,
log, /5 (22 + 3z) = 4;

logyr (22 — 1) =

3z +1
1 =2;
080.6 o0 )
logm2_2z_3 25 = 2,
10g2z+1 (411:2 - 237 + ].) = 3;
log, (2z + 1) + logy 2z = logy 4 — 1;
12
logo,2 3_2 = 10%0,2(1 - z);

3logs(z — 1) — logs(z — 4) — logs (2* + 3z + 24) = 0;

. lgh+1g(x +10) =1 — 1g(2z — 1) + 1g(21z — 20);

lg (23 +8) — 0,51g (22 + 4z +4) =1gT;
logj (92%) = 8logy(3z);

log1 (log% x —5logzx + 10) = —2;
2

1g2 2% — 201g \/z + 1 = 0;
2log? = = log x - logg (V2z+1-1);

3logi = + 2logy z + 3loggz = 0.
2

Haitnure HanbospIuit KOpEHb ypaBHEHUS:
log, 5 + log, (sc2 — 2z — 3)2 =1+ log, (5:1:2 — Tz — 12) .



Pemtenne TpennpoBounoit paboTel 6 67

Pewenue mpenuposouroti pabomuvt 6

Pemure ypapaenus:

1. lOg27(2$ - ].) =

1
=273 =2x—-1; 3=22-1; z=2.

= (DO ompezesIeHNIO)

W =

OTtBer: = = 2.

2. log\/g(x2+3x)=4=>

> (VD) =a2t3n a2tsz-a=0; |21
Otser: z=—-4; x=1.
3z+1 3z +1 3z +1 9
3. 1 = 2 2 = . —_ —
806 "op P W= T T
25
75c + 25 = 18x; 57z = —25; x=—57.
25
O P ==
TBET: T =

IIpumeuanue. Ilpumepsr 1-3 He TPEOYIOT MPOBEPKHM U HAXOXK-
nenust D(VY), Tak Kak WCIOJB3ys OIpejesieHre ¥ TOT (akT, 4To
OCHOBaHME TIOCTOSTHHOE TIOJIOXKUTETLHOE YUCJIO, BCETHA [TOYIaeM,
9TO YHUCJIO C PABHO CTENEHH.

4. lOgZZ_Qz__3 25 =2 =
= (:1:2 —2x — 3)2 = 25, Torma

(22 -2 —-3=5 . [m2—2x—8=0

2 -22-3=-5" |22—22+2=0"
[z=4
T=-2

| (z—-1)2+1=0 0'



68 JlorapudMunyeckue 1 mOKA3aTe/IbHbIE YPABHEHUSI ¥ HEPABEHCTBA

B ciygae, korna ocHoBaHue paBHO —b5, KopHeil HeT. B ciyuae,
KOT/Ia OCHOBaHME PaBHO 5, KODHHU eCTb. TakK KaK OCHOBaHHE
IepeMeHHOoe, TO B o0IIeM cirydae HeoOXOnUMO IIpOBepUTH, Oy-
IeT JIA OHO JJIs NaHHBIX KODHeil paBHO eJIMHUIIE WU HET.

a) Ilycts = = 4. Iposepum: 42 — 2.4 -3 =5# 1.
6) Iycts = = —2. Ilposepum: (—2)2 —2(-2)—3=5#1.

B nmanHOM ciiydae mpoBepKa He HY»KHA, TaK KaK M3 XOIa pe-
[IEHUsI CJIEAYET, YTO OCHOBAHKME HE PaBHO €IMHHUIIE.

Otser: {—2;4}.

5. logg, 1 (422 — 2z + 1) = 3.

Mo3KHO pelaTh Ha ypOBHE PaBHOCHJIBHOCTH.

(2z+1)3 =422 -2z +1
2r+1>0 )
2r+1#1 ’
422 -2z +1>0

82 +3-42+3-2x+1=4z2 -2z +1
z>—-0,5 ;
x#0— moboe z (a=4; D<0)

8z (z2+z+1) =0

x> -0,5 ;

x#0

r=0

?+z+1=0 0 (Vz 22+z+1#0).
z#0

OtBer: KOpHell HeT.

2B pgamHOl paGoTe CO3HATENBHO IOKA3BIBAIOTC PA3JIMYHBIE CIOCOGHI
odopMIIeHNs U peleHus1 ypaBHeHuil. [IpUMEHATH Ke TOT WM HMHOM NMOIXOX,
K PeILlIeHUIO YPaBHEHHUs U ero 0(OPMJIEHHUS EJI0 BKYCA, OIbITA, PAIMOHAJILHO-
CTH, KaK 3TO IIOHMMAaeT YUTATEJb.
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6. logy(2z + 1) + logy 2z = logy 4 — 1;

1
2c+1>0 r>—=

2
2z >0 ; >0 ;
logs (22 +1)-22) =2-1 logs (422 + 22) = 1
x>0
{x>0 ‘{x>0 . z=-1
4 +22=2" |22 +2-1=0’ 1 -
)

0] = -
TBET: T 5

12
7. logg, —5—— =logg (1 — 2);

12
—3—:1:>0 r< -3
1-z>0 ; r<l1 ;
12 = —
—1_g 12=(x+3)(z—1)
-3—z
z< -3 ; xx<——f5 r=—5
22+2x-15=0" [ - ’ -
r=3
OtBer: T = —5.

8. 3logs(z — 1) — logs(z — 4) — logs (¢* + 3z + 24) = 0;

z—1>0 >4

D¥): S z—-4>0 ;{ L ;T >4
2243z424>0 L(VE(@=1D<0)

logs(z — 1)3 = logg(z — 4) + logs (2% + 3z + 24) ;

(z—1)3 = (z—4) (2% + 3z + 24) ;

22 —322 43z —1=2%— 22+ 12z — 24;

r=>5

2 _ 0% — ()-
222 + 9z — 95 = 0; [x=—9,5¢D(y)'

OtBer: = = 5.
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9. lg5+lg(z + 10) = 1 — lg(2z — 1) + 1g(21z — 20);

z+10>0
2r—1>0
21z —20>0 ;

lg (5(z + 10)) = Ig (10 - %—1_1 - (21x_20))

20
T > ﬁ ;
{ (z + 10)(2z — 1) = 2(21z — 20)

20
>29 .’L‘>ﬁ
79 ; z =10
222 —23x+30=0 3
==
2
3
0] : 9=;107.
TBET {2 }
10. Ig (23 + 8) — 0,51g (22 + 4z + 4) =1g7; Va? = a| |
lg (z3+8) —lg|lz+2|=1gT;
21850 z+2>0 Vr: 22-2x+4>0
g|sc-f—2| &

:c+2

z > —2 . T > -2
22—-2c4+4="T" 22 -2z -3=0"

> -2
r=3 .
z=-1

Ortser: {—1;3}.
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11.

12.

13.

14.

log3 (92?) = 8logy(3z); D():

8logs(3z) — 8log,y(3z) = 0;
8log,(3z) (log3(3z) — 1) = 0;

[ 1
_ T =
logy(32) =0 Sz =1 3
3r =2 2

logy(3z) =1 1 z=3-
log,(3z) = —1 3z = — 1
2 |
6

OrTser: {-1—, l; g}

log1 (log%a: —5logzz + 10) = —2;
2

(=]
w
w

-2
logZz — 5loggz + 10 = (—) ;

loggz =2 [g;:g

2 —0
logsz — 5logzx + 6 = 0; [log3x=3’

Otrser: {9;27}.

lg2 2% — 201g\/z+ 1 =0;
1
(1gz3)® - 20 Zlgz +1=0;

2
lgx=1
=10

2. o 1. [a: .
9lg“x — 10lgz + 1 = 0; lga:=§’ 2= %
Orser: {{~’/E; 10}.
2logd z = logg z - logs (vV2z + 1 — 1);
2logdz —loggz - logg (V2z +1—1) =0;
2(logg z)? — logz z - logz (v2z + 1 — 1) = 0;

2
2 (% logs :c) —logzz-logz (V2 +1—-1) =0;
1
logz (5 logs x — logg (\/2:1: +1-— 1)) =0;

T =27"

z>0
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[loggz =0 ) M :>1 0 )
| logz vz = logz (V2zr +1—1) {ﬁzm_l
(=1 r=1

x>0 ; z>0 ;
[\ vVe+1=v2z+1 z+2y/x+1=2cx+1
[z=1 r=1 x :i 0
{ x>0 { z>0 ; 0"
- 2 =
2V =2 dz ==z 4
Ortser: {1;4}.
log. b
15. 3log1 z + 2logy x + 3loggx =0 log, b=
3 log.a
3 a>0;¢>0,b6>0
—3log2x+210g2x+§log2:c=0; atl c#1
—3logy x + 3logy x = 0;
z>0
0=0"
Otser: (0;00) (s1r060e x € D(Y) ecTb pelieHue ypaBHeHus!).
16. Haiinure HanbobIINiT KOPEHb YPABHEHUS

log 5z + log, (22 — 2z — 3)2 =1+log, (52? — 7z — 12).

(>0

2 -2z -3#0 .
502 —Tx—12>0 ’
| 2log, z + log, |22 — 22 — 3| = log, (2 (52% — Tz — 12))

4

(>0

z#3

{x# -1 ;
(z+1)(z—24)>0

(2 |¢? — 22 — 3| =102 — 142 — 24
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D(Y):

a) Ilycts z > 3, Torga |x2—2x—3| =22 -2z —3;
z >3 .
z? . (2% - 2z — 3) = 102 — 14z — 24°

>3 .
2t —223 — 13z + 142 +24=0"
d==%1;%2; £3; £4; £6; +12; £24.

1. Honoxum f(r) = z* — 22% — 13z + 14z + 24 = 0;
f(=1) = 0. Bomonmum genenned:

xt— 23— 13:1:2+14:c+24]:c+1

ot o8 | £3—322—10z+24=p(z)
—323 — 1322
T —3z3 - 3x2
—1022 + 14z
~ —10z2%2 - 10z
24x + 24
T 24r 424
2. p(2)=0;
22— 322 — 10x+24|z—2
23— 22 22—z —12
-2+ 10z
224+ 22
—12x+24
122 +24

6) Ha 2,4 < £ < 3 KOpEHb, eCJIM €CTh, TO MeHbIIE 4.

OtBer: = = 4 (HaubGonbmuit KOPEHb YPABHEHHUS ).

3 Cm. kuury «Ypasuenusi». Illaxmeiicrep A. X., 2011 r., c. 106-114.
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Pemmenue HpOCTGﬁHIHX ITIOKa3aTeJIbHbIX
n JIOI‘apI/ICl)MI/I‘-IeCKI/IX HepaBE€HCTB

IIpexxste 4yeM pemaTb HEpPABEHCTBA, PACCMOTPHUM psij JIOIOJIHU-
TEJIbHBIX COODOParKeHUH, CBA3aHHBIX C MOHOTOHHOCTBIO.

Cesotlicmea noxa3ameavbHbLT HepaseHCcMe

9 4

YA
y=a*
a* 1
a"'\: ==
! »
0 X5 X x

Ilpu u3 1 > T3 = a®l > a*2.
IIpu [0 <a<1] uz x; > x2 = a®™ < a®2.

Tak Kak JUIsi IIOCTOSTHHOTO 3Ha4YeHHss a (GYHKIUA Yy = @
CTPOro MOHOTOHHA, TO KaXKJ[0e CBOe 3Ha4YeHUe OHA IPUHUMAET
TOJIbKO OUH pa3, rae D(a®) = (—oo;00).

T

Ob6aacrtb u3menenus E(a®) = (0;00).
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2. a) a>b>1;
YA

a

b
%‘

0

1

___‘,____
<Y

a® > b® Ha (0;00); 3% > 2% ua (0; 0);
a® < b® Ha (—00;0). 2°3 > 375 na (—00;0).

6) 1>a>b>0;
YA

[
[
|
!
I
I
I
I
I
|
I

&

T
I
I

a
b
0 1 > ;
2 2
a® > b” na (0; 00); (%) 3>(%)3 na (0;00);
_2 _2
@ < ¥ (-ooi0).  (5) T<(3) " me (o0i0)
5 [ a>1
a) 1@ 5 gf2(2) o f1 (SC) > fa (CL')
O0<axl .
|| f1(®) < fa(2)’
[ a>1
6) ah@ < o2 & fi(z) < f2(2)
0<axl1
fi(z) > fa(x)”
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ITpaxmuxym 8
Pemnre HEepaBeHcTBO:
_z
1. 2 2 <8.

T
2 2 <23 (y=2% — Bospacraomas);

—£<3; T > —6.

2
Otser: (—6;00).
] 2z
2. (—) < 6.
6
2z 1
-= = 2z 1 15 5
15 6 =6%1) —— <. — —=. -2,
6 <66 (y=6"1); 15<6’ 2x<6, > 1

Ortser: (—1,25;00).

. 3 6z+10—z2 3 97
“\4 64
(Z) < (Z) (y = (Z) l) ; 6z+10—22 > 3;
2 —62-7<0; W 1<z <T.
X

Otser: (—1;7).
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92 z—1

5. > 2\/25—1—3.
4z ’
2 z—1 __ A - 2 r—1-3 92 z—1—3(8 _ 4.’11) 0
4x ) = ) 4x = b}
Ve—1-1 92— 2—z
2 4( x)/o, Az >O;I2f(m)>0\7’a:eD(H)|
r z—120
0 2
X
NAIIIR
X
V7B~
> 1<z <2
Orser: [1;2]. :
x
6. (0,125)V% > 7 [a/®) >0 (a=05) vz € D(H) |

(0,57 > 22 (0,5)%V=;  (0,5)3V3(1 —2?) > 0;
-1 1

{1—x2>0 % 0<o<l
= 0

L .
Otser: [0;1].

7. (z+0,2)7 004 < 1,
(z+0,2)7° 700 < (2 40,2)°;

( 0,8
z+02>1 Cﬂg’x
2 -0,04<0 { ™02 o,z/—> 0
s402<1 ; T} %
z+0,2>0 (02 0.8
22— 0,04 > 0 ATLLITIDSS -
| sz 02 R
0,2 <z < 0,8. 1O *

Ortset: (0,2;0,8).
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8. 47 — 2. 5% < 10”.
Pasnenum obe qacTu HepaseHcTBa Ha 4% (4% > 0):

: 5% 10" 5\%® [5\°
1-2-—<——; 1-2-(- = .

T

Ob6osHauuM t = (g) > 0. Torma

1-22<t; 224t—1>0; W
t
T

5 1
et Z 5\° 1
2) 72 . |logs {5 ) >logs (5| |y=logsz T,
5\ 7| 2\? 2 \2 : )
-] <=1 0
2

z > logy 5 0,5.

Otser: (logy 50,5;00) .

9. (z+2)" 1< 1.
(z +2)*""! < (z +2)°.

a) z+2>1  [z>-1 .
22-1<0’ | (z—1)(z+1)<0’

_W I
T (-1;0).
-1 1 x
6) O<z+2<1 [-2<z<-1 )
22-1>0 |\ (z=1D(x+1)>0’
-2 —1
X
T %=1
-1 1 X

Otser: (—2;-1)U(-1;1).
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Tpenuposourasn paboma 7

Petture nepaBeHcTBa:

()
0%

3. 9’7 >—

O

7 =

[

.h

o

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

3ve-3
3r+3

> 3\/‘m—3;

8. (z—4)*"9 < 1;
9. 22.9v% < 32(va+2),

10. 22\/:v+0,5+23——2\/:c+ﬁ,5 < 6.
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Pewernue mpernuposowHrotli pabomot 7
Pemure HeEpaBEHCTBa:

T 1

x
1\ "5 —(-Z 1 z = 1
1. <§) 2>\/§, 3 ( 2)>32; 32 >32; §>§; z>1.
Otser: (1;00).
2z
1\73 1 2x
2. | = - —— ;0 =2 ; —1,0.
<2> <2 3 > 1; >3 x<-15
Otser: (—o00; —1,5).
2z
-2 1
3.9 7 >—.
3
4z 1
_4z _2 4x 1 7 7
7 2: > — — —.
3 >3 2; z > 2 4z > X Tz < 3
7
O [ —oo;= ).
TBET ( 00,8)
4 1 m2+2m> 1 16—z
|3 9 .
z242z 2(16—zx)
E > (X ;2?4 2z < 2(16 — z);
3 3 F w’
z? + 4z — 32 < 0; W -8 < <4
x
Ortser: (—8;4).
1 z—1
5.(5) * < V125
z—1 3

2'—

_== = r—1 3. 2x—2+3x>‘ S5 —2

7777730 z<0; z>004.
00; 0) U (0,4; 00).

OTtser: (—
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6. (0,1)%+1 41 -11-(0,1)**! <0.
0,1'- (0,1)2* +1—11-0,1' - (0,1)* < 0; | -10
(0,1)2® —11-(0,1)* + 10 < 0.
O6ozuauum t = (0,1)* > 0. Torma

2 — 11t + 10 < 0; W
t

OIF <10 [OIF <01 fe>-1
O1T>1" 1 (01)*>01° * {z<0 '
Ortser: (—1;0).
Y=
—3_
£ 3z +3 >3 '
VTP 3 3VEIE 30— (@41)
GO k) S i:j>0,
-1 8
x
\ 3<z <8
L »
Ortser: [3;8).

8. (z—4)""0<1.

Ipu x=4 07 <1 — ucTuHA, 3HAYUT T =4 — peIleHHE.
(z — 4)*°~0 < (z — 4)";

r—4>1 r>5
22—-9<0 (z+3)(z—3)<0

r—4<1 ; r<H ;
z—4>0 T >4

2-9>0 (z—=3)(z+3)>0
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- 5

<\:3 3, :‘ 0

Y4 %

( . S

< ’ 4 <z <5
~ 377/ //;x

-OTBeTZ [4;5).

9. z2.9V7 < 32(VE+2),

\\9 9

2 -92<0
x>0 !

L 0 <z <9.
0
ol >
Ortser: [0;9).
10. 22V3F05 | 93-2V2F05 ¢,
JZ¥05 8 2 —6t+8
Ob6o3Ha9UM t=22 I+Ov5>0. TOI",I[a t+?<6, i + <0.

TS

Tax kax t > 0, To
{ 22\/a:+0,5 <4 { 22\/:1T0,5 < 22

22\/1T0’5>2’ 22\/1T0,5>2 ’
vz +0,5<1 z+05<1
1; 1.
\/33+0,5>§’ :1;+0’5>21_’
<05
{.’IJ> _0,25, 0,25 < x < 0,5.

Orser: (—0,25;0,5).
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Ceoticmea snozapudmuveckur HepaseHcmas

1. UsBecTHO, 4TO 115 J11000i CTPOTO MOHOTOHHOM (DYHKIUU CY-
mecTByeT QyHKIMS, oOpaTHas JaHHOH, rpaduK KOTOPOH CUM-
METPUYEH OTHOCHUTEIbHO OMCCEKTPUCH! 1 U 3 KOOPAMHATHBIX
YIJIOB.

JleiicTBUTENIbHO, TOMEHSIEM MecTaMu & Ha y u Haobopot. To-
rja Jd IoKasaTelbHOU GyHKIMN y = a® nomyduMm z = a¥,

T.e. [0 ompefesieHuio jorapudma y = log, x. 3HauuT JIo-
rapudMudeckas GyHKIMA eCTh (YHKIMsI, obpaTHasl OKa3a-
TeJIbHOM.

y
'

AN
N
Q
—_
=

/7 y= lOgax
Ipuuem D (log, x) = (0;00); E (log, ) = (—00;00), T.e. oHA
MOMEHSINCH MECTaMH.

IIpumeuyanmne. Bun MoHOTOHHOCTEH IJjIsi B3aMMOOODPATHBIX
byHKIMA COXpaHAeTCs.
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2. [a > 1] 0<a<1

YA YA

loga X1
log, x,

log, x,
loga X1

Mpu - {xl >y = log, z1 > log, T2 '

2 >0

Tpu us {xl >1xz9 = log,z1 <log, x2 .

o >0

3.la>b>1] 0<b<a<l1
YA YA

log, > log, = Ha (1;00); log, x < log, = Ha (1; 00);

log, z < log, = na (0;1). log, z > log, « ua (0;1).



CBoiicTBa IorapudMUIeCKuX HEPABEHCTB

IIpumepsl

IIpr a > b > 1: logyx > log, z npu = € (1;00);
log, x > log, z upu z € (0;1).

Iostomy npu a =4, b=3:

logs 5 > log, 5 (mpu z =5 € (1;00));

log, (g) > logg (g) (npu x = g— € (0;1)).

IIpn 0 <b<a<1: logyz >log,x npu z € (1;00);
log, x > log, z mpu z € (0;1).

[Tosromy mpu a =

log1 5> log1 5 (mp
3 2

z
2 2 2
log% (g) > log% (g) (npu x = 3€ (051)).
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a>1

x1>x0 >0
a) log, x1 > log, z2 &
0<axl1

xo>1x1 >0

a>1

. o >x1 >0
6) log, z1 < log, z2 &
0<axl1

1 >x0>0

5. a) Ha xakom muoxectse f(z) = g(z) = t(z), rae
1. f(z) =2logy z;
2. 9(z) = log, %
3. t(z) = log 527

1. ™ e =210g,x

2. Tak kak logy: 22 = logy, |z|, To log, z? = 2log, |z,

torga g(z) = 2logy |z| — dynkuusa dyernas. 3Hadwr,
rpaduK cCUMMeTpUYeH oTHocuTe bHO ocu Oy.
EA
8(x) =2log, |x|
/
12
0

=V

|
|
1
fz
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k
log,, b* = v log, b

a>0;,b>0;,a#1
1
N
2

3. YurewMm, yTo

log sz = log2% x = +logy, z = 2log, x;

") =logpx

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

6) Ha xakom muoxectBe f(x) = g(z) = t(x), rme
1. f(z) = 31°g3z£'
2. g(x) = 3lo8o =",
3. t(z) = 31°8v3 V77

1. f(z) =382 =2 (z>0).

2. g(z) = 380" = 3logslel = |z (2 #0).
g(x)

Otser: f(z) = g(z) = t(z) na (0;00).
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Ynpaoicnenus

1. Yo 60abre?

3 3
1\4 1\4
1. = I .| log12...log1 2
() (&) | [n e
_3 _2 1 1
1 1
3. | log;6...logg 6 15. | log1 - ...log1 =
54 56
7 7 1 1
4. log5§...log6§ 16. logzg...log3g
1\ 07 1\ "7
5. (E) (5) 17. | log3 6...logs 6
6. | logp33...logp43 18. | log1 2...log1 2
3 7

7. | log0,5...logy 40,5 || 19. logl4_1...logl4‘1

3 5
3 3
8. | 54...64 20. | 3lo845  3loes4
1 1
1\2 1\3 1
. — R . 3...03
9 (2) (2) 2l. | a b3 (a>b>1)
1 1 1
N 1
10. ] (z)...(z) 22. | a®...03 (a>b>1)
3 2
2\ 2 4\ 2 11

12. | 7=V3 . g L7 24. | a*...b* (b>a>0, k<0)
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2. Ha kakom IpOMeXKYyTKe OTHOCUTEJ/JIbHO a CIIpaBelJINBO Hepa-

BEHCTBO? '
1. | logi17>1log 1 7
a 2a—1
2. | (2a+1)%3 < (a+3)23
1 \02 1 \ 02
3. —_—
(3a—1) ~ a+1)
4, lOg4a+2 0,7 > 10g2a+3 0,7
1\ 03 1\ 03
5.
<3a+2) < (2a+3)
6. | 1og2q+1)5 <10gs435
7. | (3a—1)"% > (2a+1)70!
8. lOg(2a+1) 0,8 < ].Og(4a_1) 0,8
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OTBeTnl

1. Yro Gonbiie?

3 3
1\4 1\21
1. )¢ <[ - 4 13. | log1 2 < log; 2
5 4 > 3
-3 2 1 1
2.13 4>4 3 14. | log1 = > log1 =
1?2 5 2
1 1
3. | log; 6 > logg 6 15. | log1 - <log: =
4 56
7 7 1 1
4. | logg 3 < logg 3 16. | logy 5 < logs R
1\N07 1\"07
6. | loggp 33 > logg 43 18. | log1 2 < log1 2
3 7

7. | logg 60,5 >10gy 40,5 || 19. | log 471 > log1 471
3 5

3 3
8. | 54 <64 20. | 3loga5 > 3logs4

INE /1\: 11

9. (5)2 < (5)3 21. | a3 > b3 (a>b>1)
1\3

10, (§> )
2\ 2 4\ 2 11

11. (5) > (5) 23. | a4 >b4 (b<a<)

12. | V8 < 17 24. | aF>bF (b>a>0, k<0)

22. | a® >0 (a>b>1)
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2. Ha xakoM mpoMeXyTKe OTHOCUTEJILHO G CIIPABEJJIMBO HEpa-
BEHCTBO?

1
1. logl7>logL7 (IE(E;I)

a 2a—1

2. | (2a+1)%3 < (a+3)%3 a€

> (3a_1) > (Tl) “€ (5;1
1-
2

4. | logyy,20,7 > logy, 30,7 a€|=; oo)
T N\ 03 17\ 03 2
. . — 1
b <3a+2) < (2a+3> c€\ 73 )
6. | log(aat1)d <loggy3d a € (2;00)
1
7. | (3a—1)"% > (2a+41)70! a€ 532)

8. | log(aa+1) 0,8 < logge—1)0,8 a € (1;00)
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ITpaxkmuxym 9

1. Pemwre HepasenctBo log, (3x — 2) > log, (6 — 5z) .
logs, (3z — 2) > log, (6 — 5z) &

3r—2>6—-5z 8r > 8 z>1
= =4 =

6—-5x>0 6 > 5z T <12
Otser: (1;1,2).

2. Pemmwure HepasencTso logs (1 — 2z) < 2.
1-2x<9
2z > -8
logs (1 —2z) <logg32 & {1—22>0 @{ v
3> 1 2r <1
> —4
& 1

IL'<§.

1
OrTsger: (—4, 5) .

1+logisx
3. Pemure HepaBeHCTBO 1 <1
1+logpsz
1+ log%’5 z 1+ loggﬁ z—1-logysx c0o
1 +logysz 1+loggsz
logg sz (loggsz — 1
20,5 ( 20,5 ) <0
1 +logysx
-1, 0 1
w” log, ;x
[ loggsr <1 logy 5 = < logg 50,5
< loggs2>0 < | |logysx > logys1 <
| logg sz < —1 logy s = < logy 50,571
z>0,5
’ 0,5;1
< 2
T > ,
>0 (2;00) .

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



IIpakTukym 9 93

4. Pemure HepaBeHCTBO logy, s > 1.
logy, 3z > 1< logy, 3z > logy, 3 (22 —3) &

[ |2z -3>1 [ Jz>2
{x>2x—3 {x<3 3>z>2
< 2r—-3<1 <« T <2
2c—3>0 r>15
| lz <223 | (z > 3.
Ortser: (2;3).

1
log (lg —)
5. Pemmre nepasencrso 0,5 vilFe) > 1.

osbgf( 1)>1<:>o5 ( i)>0,50<=>

y

1
< log /3 (lg-:£> <0<« log s (lg;) <log 51 &

1 1 1 1-10
k=<1 |lg=<lglo |=<10 T <0
®1T>0©1T>11© ‘1”>1(:> 1_:L;E>O
&7 8778 T z ’

0, ~01
_/%

Otser: (0,151)

6. Peunre HepaBencTBO = 2T8% < 1000.

IIposorapudmupyem obe 4acTH HepABEHCTBA 110 OCHOBAaHMIO
10. ITockonbKy Yy = lgx MOHOTOHHO BO3pACTAET, CMBICJ Hepa-
BEHCTBA IPH JIOraprudMUPOBAHUN HEe MEHSETCH.

lgz~2t18% < 1g1000; (—2+lgz)lgz < 3;

lg?z —2lgz — 3 < 0; W
lgx

1 1g 1000 1000
{lgac<3 4I}{gsc<g @{x<

lgz > —1 lgz >1g1071 x> 1071
Ortger: (0,1;1000).
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7. Pemnte HepaBeHCTBO
1089541 (5 + 8z — 42?) + logs_s, (1 + 4z + 422) < 4.
—422 4+ 8z +5=— (22 + 1) (2z — 5),

TaK KaK KOpHHU ypaBHenus 4z2 — 8z —5=0

5
44+/16+20 4+6 r=3
Z1,2 = 4 = 4 5 1
r=—z.
2
10goz41((5 — 22) (22 + 1)) +logs_q, (22 +1)2 <4 &
(5 — 22 >0
2c+1>0
Sq2c+1#1
5-2x#1
[ logo, 4 1(22+1) + logy, 1 (5—22)+2logs_o,(2z+1) <4.

2
Hycrs logy, 1 (5 —2x) =t. Torma 1+t + < <4;

3t+2 <o (t—-l)(t—2)

W/W

logoz41(5 —27) < 2
logo,+1(5—27) > 1
logyz41(5 —22) <0
i

2r+1>1
logg, 41 (5 — 22) < logg, 4y (22 +1)°
a) 10g2z+1 (5 - 2.’IJ) 2 log2z+1 (21" + 1)

logg, 41 (5 — 22) <logg,qq1
2r+1>1

5—-2x>0
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(2>0

(2>0
{422 +62—-4>0
\azsl

T >2
| <25
x>0

2(z+2)(2z-1)>0
r<1

x> 2
| <25

[%;1] U (2:2,5).

54

0<2z4+1<1

5—2¢ > (20 +1)°

5—2x<2zx+1
{0<2a:+1<1

5—-2r>1

N

(2 >0
422 +4z+1>5-2z
4z < 4
(2 >0
2z > 4
(5> 2z

222 +3x-2=0

T12 =

-3+9+16 —3+5
4 T4

[ =—2

—

=4

2 2,5
————ﬂZDb-»x
[ (z<0
x> —0,5
4 0
422 +6x—4<0
\x?l
(2 <0 .
sz>-05 (—=0,5;0)
Lz <2

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

1
1 log? (22 + 3)* + 8log? \/z < logg (2 + 3)® - logs .

1 2
41—1 (2logs (2z + 3))* + 8 (5 logg x) < 3logs (2z + 3) - logs x;

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

IIycts logs (2z +3) =a, logsz =h.

Torga a®+2b% < 3ab; a?—3ab+2b2<0; (a— 2b)(a—b)<0;
3b+ 92 —8b2 3b+b [a= 2b

a2 =

2 2 a=b.
m >0
ITockoneky m-n < 0 & n<0 ,
m<0
nz=0
nMeeM
(logs (22 + 3) — 2logs ) (logs (22 + 3) —logs ) < 0 &
[ (z>0
[ logs (2 + 3) > 2logs 2z + 3 > 22
o logs (22 + 3) < logs o 2r+3<z N
logs (22 + 3) < 2logs x x>0
logs (2z + 3) > logs 27 + 3 < 22
) |22 +3>2
[ (z>0
22-2x—-3<0 @
lz < -3
< Ja:>0 AL >
22-2x-32>0 -1 3
Lx -3 *

L -3
S 2 3. —ﬂ »

Ortser: [3;00).
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3
S togy 27 _ log o=l

9. Pemure HEpaBeHCTBO T2 3 =2z 3

[IponorapudmMupyem obe 4acTH HEPABEHCTBA 10 OCHOBAHUIO
—. Tockonapky y = logi £ MOHOTOHHO YOBIBAIOWIAS, CMBICJ

3
HEepaBEHCTBa MEHAETCA Ha HpOTHBOHOJIO)KHbeI.

3

g—logl z? log2l e=3

log1 x 3 <Klogix 3 ;
3 3

3 3
<§—2log1 x) logi z < (loglsc—§> logi x;
3 3 3 3

3 3
logix—g— §+21081 93) log1 z > 0;
3 3 3

3 3

log1 x+3) (log1 T — 1) log1 = > 0;
3 3 3

(lo iz +2log1 x—3> logi z > 0;
3

-3 0 1
log, x
i 1
logiz>1 log1 z > log1 3
3 3 3
log1 <0 PN loglsc log11 N
3 3 3 -3
>
log%x/ 3 logy = > log (—)
3
L 3 3
[ 1
0

x
x
{:
Otser: (0; %} U [1;27].

4 3ak. 1157
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IOg%,B—z (2a5 + l‘)

10. Pemnre HepaBeHCTBO

[Tockombky
a2>0
a? 50 b-c>0
b-c” a’? <0
b-c<O0
Nmeem

log§’5_z (2,5 +x)

(z+3,5)(z—1) 20«

(2,5+2>0
25—x>0
25—z #1

& k(sc-f—3,5)(sc— 1)>0
Jloggﬁ_m (2,5+x)=0

z+35#0
lz—1#0
(25+2>0
25—x>0
25—z #1

| | (@+3,5)(z-1)>0
r=-1,5

x# —3,5

(z # 1.

(z+35)(z—1) >0

Ecan
a’>0 YHUCIIATEb
b.-c>( DaBeH Hyo,
TO He
T. €. a=0
BaXKHO,
b#0 KaKoH 3HaK
c#0 HMeeT 3Ha-
MeHaTeJlb.

logds ,(25+x) >0
(z+35)(x—1)>0
logss_,(2,5+x) <0
(x+35)(x—1)#0

=4

( -25 1.5 25
e X
{ -3,5 1
\ X
-15
*— >
X

Ortser: (1;1,5) U (1,5;2,5) U {—1,5}.
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Tpenuposourasn paboma 8
Pemure ypasnenus (1-13):

1. log, 1 (3z—1)=3;

2. lgbz+1g(z—1)=1;

3. logy x + logg z = 8§;

4. V278223 = /33 + /128 — I;

5. logs z - logs x = 9logs 3;

6. 3logs 2+ 2 — z = logs (3% — 5277) ;
7. lg(z+3) +1lg(2z+1) =1g(3 — 2x);
8. log, 3z +4=1;

9. (82)%2%~3 — 32./7;

10. 5% + 12% = 13%;

1
11. 23$—2—§;—6(2“’— >=1;

12. (\/5 +2\/6)m ¥ (\/5 _ 2\/6)“” — 10;

13. |z — 179 =1.
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Pewernue mpenuposourot pabomuvt 8

1. log,_;(3z—-1)=3¢«
C(e—1p=3c_1 [P-3P+3w-1=3c-1

1
3r—1>0 > =
& & 3 &
rz=0
22(z—-3)=0 [
r=3
Sqr>1 =4
49 r>1
x
x # 2.

OTtBet: = = 3.

2. Ighz+lg(z-1)=1«

Jsa:>o
r>1
S<r—-—1>0 @{

-~
522 —5x —10=0
lgbz (x —1) =1g10

Ja:>1
& [:c=2

r=-—1.
Otser: T = 2.
3. logyx +loggz = §;

1
logy x + 3 logy x = 8;

4
3 logy z = 8;

logoz=6; z=25 2=64

Otser: z = 64.
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4. \/2382 ~20-3 = /33 + /128 — 1;

2:v 3 —2z—3

=/3242V32+41-1; 2 2 = (\/3—2“)2_
z2-22—3 2—22-3 §
27 2 =43241-1; 2 2 =22;
22 -2x-3=5 2%2—-2z—8=0; [sc=4
r=-2.

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

S5 T
logg x - logz 3 = 9logs 3; logg T = 910g§ 3&
logs z = 3logs 3 logs = = logg 33 T =27
& g & 1
logs x = —3logs 3 logs x = logs 3 T= o

OTBerT: {27 27}

6. 3logs 2+ 2 — z = logs (3% — 5277) ;
logs 23 + logs 527% = log (3% — 5277) ;
logs (23 - 5°77) =logg (3" — 5°7%); 8-5°7T =3% - 577,
9.527% =3% 52T =3""% 15" 2=1; =2

OrtBer: T = 2.

7. lg(z+3)+1lg(2x+1)=1g(3-22) &

N 2r+1>0 N 1 -
3-22>0 z<lg
lg((z+3) (22+1)) =1g(3—2z) | 222+7z+3 =3-2z
1
_- 1 1
z > 2 —<zr<lz
1 2 2
= x < 15 < =0
2% + 9z =0 z=-45

Otser: z =0.
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8.

10.

log,v3z+4=1%&

(32 +4>0
>0 z>0
#<x?£1 Ser#£l &
z
Viz+4==x
| log, v3z +4 =log, = v
(20 z>0
x
z#1
S r#l &
9 =4
3z +4==zx [a:=—1.

Otser: = =4.

. (8x)°82773 = 32, /7.

ITponorapudmupyem obe 4acTi ypaBHEHHs 10 OCHOBAHHIO 2:

log, (82)'82°~% = log, (32/2);
(logy z — 3) (log, 8 + log, x) = log, 32 + log, v/7;

1
(loggz — 3) (3+logoz) =5+ 3 log, x;

1
log2z —9—5—Zlogy,z=0; 2log?z—logyz — 28 = 0;
2 5 1082 2 2

1+yv1¥224  1+15

(logy x), 5 = 4 4
=16
logoz =4 r =24
[log2x=—3,5 < [m=2‘3’5 < =£.
16
V2
9165 — 7.
Otger { 6; 16
5% +12% = 13°%.

xr xr
Paznesnm obe yactu Ha 13%: (i> + (—) =1.
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11.

0<> <1
<13 (5)2 (12)2 25+144 169
u + = =_—=1

Tak kak — = =_——=1,
0<=2<1 13 13 169 169
13
KU > =sinw E-—
TO IIOJIOXKUM 13—sn , 13—cosa.

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

OueBugHO, 9TO IpH & = 2 OHO MPEBPAIIAETCA B OYEBUIHOE

TPUTOHOMETPHUYECKOe TOXKAecTBo sin® o 4 cos? a = 1.

(sina)® < sin® S
(cos@)® < cos?a’

a) Ilpu z > 2 {
(sina)® + (cos a)® < sin? a + cos? a = 1,
YTO MPOTUBOPEYHUT yCJIOBHIO.

(sina)® > sina

3Ha4YUT
(cosa)® > cos?a’

6) Ilpu z < 2 {
(sina)® 4 (cosa)® > sin? a + cos? a = 1,
4TO TAKXK€e HE IIOIXOJHUT.

Otser: = = 2.

8 1
3 —
2w—23x—6<21—2w_1>_1.
1

2z—-1 — 2z’2 5
2

t3=23w—3-(2””)2-2—z+302z-(—2?;) +<2%) =

=23w_i_3.2.2w(2w-3).

O6ozHaguM t = 2% —

23z 2z
Torma ypaBHeHNE IPAMET BILJ,
(2”3 - 3>3 =16 2% - 3 = 1. IHonyuunm
2z 2%
22=2; =1

2x _ 9T _ 9 _— ()-
or-amn [L2% 00

OtBer: z = 1.

2
= 2% — —. Bossenem B Ky0:
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12. (\/5 n 2\/6)z + (\/5 _ 2\/6)38 - 10.

Tak kak

V5+2/6-1/5-2/6= /52— (2v6)’ = yZB5—2d =1,

= 1
TO 5—2\/6—\/T—2\/6

Obosmammi t= (v/5+2v6) " >0, roraa (V5 - 2v6) =

1 ypaBHEHHEe IIDUMET BUL

1
t+5 =10, £*-10t+1=0; tip =5+ V24 =5+2V6.

[ (V5+2v6) =5+2V6 1
5+2v6) =5-2v6 (5+2\/6=m>;
: z T
G+2v8)2=5+2v6 |2~ 1 [:c=2
| 5+2v6)2 = (5+2v6) " §=—1, T=-2
Orser: {—2;2}.
13. |z —1]*"?=1.
a) |l —1|=1;
[:1:—1= : I:ZI?=2; [1:5=1—I/ICTI/IH3.;
r—1=-1 z=0 17% =1 — wucruna.
6) |x—1=0; z=1; 09%=1 — moxs.
B) 2 —9 = 0;
[:B= ~ 13-1>0 |2|°=1— ucruna;
r=-3" |-3-1/>0|-4°=1— ucruna.

Ortset: {-3;0;2;3}.

bl
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Tpenuposouras paboma 9

Pemnre Hepasercrsa (1-14):

1.

2.

10.

11.

12.

13.

14.

logg 4 (2% — 7x) > logg 4 (3z + 11) ;
0,4 0,

z'8% < 100x;

g —2)+1g (27 — ) < 2;

log,2 (3 +4) > 1;

. log,_3(2z —5) > log,_3 (30 — 6z) ;

. log1 (z — 8)% +log1 (2 —z) > log1 27;

9 3 3

2
52 logiz _ 4xlog5z < 5;

1 +log,4; (z —3)
loga:+1 3

2 logz (2z — 3);

4 1
3 log? (5¢ — 6)3 — logz (5 — 6)3 logs 2 < —6log? =

logy 417+ logg, 72 0;

vz 5Yz-6
) =G
T T
3-8 5 47,

4% 4 (z — 13)2% < 27 — 22;

(9° - 10- 371 + 1) log(4z — 1) < 0.
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Pewenue mpenuposourotli pabomuvt 9

1. logg 4 (#* — 7x) > logy 4 3z + 11) &

22 —10x —11 <0

S22 -Tx>0
N ’ z(x—"T7)>0.

04<1

-1 %
\5(/ - x Otser: [—1;0) U (7;11].
N *

2. 8% < 100z.

IIposorapudpmupyem obe dYaCTH HEpPaBEHCTBA IO OCHOBa-

22 —Tr <3z +11 {

\

uuio 10:
lgz'8% <lg(100z); g2z <lgl00+lgz; lg?z—lgr—2<0.
Pemas mepaBeHCcTBO, UMeeM -1 2
lgx
lgz <2 <lg10? <102
g N lgz <lgl0 o <10
Igx > —1 lg:z:}lglO_1 z>10"L
Ortsert: [0,1;100].
r—2>0
3. lg(z—2)+1g(27T—2)<2<27T—x2>0 &
lg ((z—2) (27—2)) < 1g 102
r>2 > 2
&S xr <27 S exr <27

—z2 4+ 29z — 54 < 100 z% — 29z + 154 > 0.
29+ B4T—616 29+15

)

2?2 —29z +154=0; z12=

2 2
x>2 2
7 qeem T

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

=¥ =Y
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4. log,2 (3 +4) > 1 & log,2 (3z + 4) > log,2 2% &

i [ [(z—1)(z+1)>0
{w2>1 (z—4)(z+1) <0
3r+4>«x

(z—-1)(z+1)<0
& | (0<2®<1l e | |z40

3z+4 <22 (@-4)(+1)>0
3z+4>0 11
I T > — §
<N\‘1\/ o (1;4)
[ *
( 1 1
S
Otser: (1;4).

5. log,_5(2z — 5) > log,_3 (30 — 62) &

[ r>4
3 3
2r—5>30—6x >0 r<5b
(= (=
0<zx—-3<1 3<zr<4
0<2x—-5<30—6x <:1:>2,5 (3;4)
3
T <4-

Orser: (3;4)U (4=

3
=35).
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6. log1 (z — 8)? + log1 (2 — ) > log1 27 ¢ | log,: b* = log), |b]
9 3 3
< logy |z — 8 +1og1 (2 — ) > log: 27 &
-3 3 3
(logy |z — 8| (2—=z) > log1 27
3
@{2_w>0 & npu x < 2
9 lx—8/=8—=z
L (z—8)">0
'logl (8 =) (2—=x)) > logy 27
) 3 3
Sz <?2
lz # 8.
CMBICST HEpPaBEHCTBa MEHSIETCS Ha IIPOTHBOIOJIOMXKHBIN, Tak
1
KaK OCHOBaHue Jjiorapudma 3 MeHbIle 1, T.e. dyHKIMA yObI-
BAIOIIAS:
8—-z)(2—2) <27 22— 10z +16 —27 <0
-~ <~
Tz <2 <2
22— 10z — 11 <0 - ! >
Tz < 2. x
2
Oteer: [—1;2). /777>‘c >
7. 52log§z _ 4xlog5z < 5.

(5log5m)2l°g5“”_4'xlog5z_5go; x210g5z_4‘xlog5z_5<0;
Mycts 7'%85% =a (a > 0, Tax kak z > 0). Torna

< 3 a’—4a-5<0% (a-5)(a+1)<0&

a

logsz < 5 1 logs ¢ 5
x Ooge I (0]
R €5 S804 logrgl &
8T > -1 z>0

1 < < <
o JlogsT 1 N logs z < logs 5 L 5
logs z > —1 logs = > logs 571 z>5"L

Ortser: [0,2;5].
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1+ logz+1 (SL’ - 3)

8. > logs (22 —3).
lOg(:v+1)3 s )
z+1>0
logs (z — 3)
1 -3)=—
a’) oga:-l—l (.’L' 3) 10g3 (SL’ + 1) npu z+1 ?é 1 ’
z—3>0

TO eCThb Ipu T > 3.

6) lo 3= = mpu { +1>0
Ba1° = fogy (@ + 1) sH1AL
logs(z—3)
5) 1+logyy (z-3) _ 1+ 1083(93+1)
log(z'i'l) 3 log3(z+1)

= logg (z + 1) + logg (z — 3) = logg((z + 1)(z —

npu x > 3, MO3TOMY
1 +log(z41) (z = 3)
log(z+1) 3

o {log3 (@ +1)(z=3)) >logg (2 = 3)
>3

> logs (22 - 3) &

(z+1)(z—3) = (2z-3)
2r-3>0 &
r>3

>3
(=
{:c —2r—-3>2x—-3

x>3

=Y

Otger: [4;00).

3))
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4 1
9. 3 log2 (52 — 6)® — logs (5 — 6)° log; z° 610g3

4
3 (3logs (52— 6))%—3logs(5z—6)-6 logs 2 < —6 (logz z)*
“3y52-6>0 ©
z>0
o 121log32 (52 — 6) — 18logs (5 — 6) - logg z + 6log3 = < 0
T >1,2.
IMonoxum loggz = a; logs (5 — 6) = b. Torma

{2b2—3ab+a2<0_ , _daxVoaZ-sa =1

z>12 » MRS 4 © | b=za

{(b—a)(2b—a)<0

z>1,2

N z>1,2
(logs (52 — 6) — logg z) (21logs (5z — 6) — logg z) < 0

z>12 [ (2>12
logz (5 — 6) > logz = 5r—62>zx
21 - <X - 2 <
o ogs (5x — 6) < loggx o (5x—6)* <z
r>12 r>12
logs(5x — 6) < loggx 5zt —6<x
2logz(5x — 6) > logg x (bz—6)?2 >z
- (
3
2 —
73
Y 2522 — 61z + 36 < 0
z>12
=4
< —
N3
Y 2522 — 61z + 36 > 0
(z> 1,2.
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2522 — 61z +36 =0 <

STr12= 50

_ 61++/3721 3600 _
- = =

_61£1
T 50 T

r=1
_ 3
25

11
1 |1==;1,5].
Ortser: | 55 5]

10. 10g4:c+1 7+ long 7 2 0«
1 1
>
© log; (4z + 1) + log; 9z ~
logy 9z + logy (4z + 1)
log; (4 + 1) log; 9z

IMycts log; 92 = a;

a+b>0 a>0
a) , T.€.
ab>0 b>0.

a<-b
a>0
b<0
a<-b
a<0
| b>0.

b<
6) a+ 0@
ab <0

614+v/617—100-36 _

logy (4z +1) = b;

( 1,5
11 x
< 1 lﬁ ?x
12
\ 27711/ >
( 1,5
e,
1 14 -
\ »
12777
\ © %
a+b
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[ log; 9z > 0
log; (4z+1) >0

log; 9z < logy,

4x +1

{ log, 9z > 0

Urak,
>log7 (4x+1)<0

log; 9z < logy 271

\ log; 9z <0
 logz(4z +1) > 0.

1

9 > 1 > - 1

a) ; 9; z>-.

4r+1>1 >0 9

2 _

362 + 9x 1<0
4r+1

9r > 1 (Z)
dr+1<1

6)

~9+ 8T+ 144

2 —1=0 _
36x“ + 9x ;0 x1,2 7

1
(.’L':ﬁ

rT=—c

3

(3622 +9zx—1
4r +1
B) ﬁ 9z <1

\4x+1>1'

( _1 _1 1
3 4 12
X
1
SITIIING

\ x

<0

—
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BoaMmoxkHO ¥ gpyroe peleHue.

logg, 17 +logg, 7 > 0;

a)

1 4
IIycrs z > g (92 > 1). 3nauur 4z > T

b="7
1
Toma4a:+1>1(4-—+1>1), log,b>0.
9
a>1

1
[Tosromy logy, 7 +1logg, 7> 0 Ha (5, 00) .

1
Pacemorpum logy, 1 7 + logg, 7 > 0 Ha (0; 5) .

1
OueBuHO, 4TO U3 HepaBeHCTBa 0 < x < 9 cJle1yeT

4r+1<1 u x <0, gero He Moxer 6biTH 10 D(H).

13
SHaunt 1 <4x4+1< 9

1
Kpome Toro, uz 0 < 92 < 1 cienyer, 4To % > 1.
Torpa Tak Kak logy, .17 > —logg, 7,

10 logyy 1 7 21log 1 7.
9z

D(H) : (o; %) U (%;oo) .

Paccmorpum rpacduku dysknuit y = logoz n y = logg x

(3mecw log, z =logyx, logyz =loggz, 1<a<b)
YA

y=log,x

U3 rpaduka oueBnnHo, uyTo npu a < b log, 7 > logs 7.
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AnastornaHo npu @ <b w3 logy, 7 >log1 7
9z

1 1
npu 4z+1>1 (z>0) u 9_:1:>1 (O<x<§> crenyer,

2 _
drr1< L 362" +9z -1
9z . 9z .
4To 1 1 ;
0 — -
<.’L‘<9 O<:1:<9
4
(122 —1)(3z + 1) <0
) 9z .
1 )
O<zx< =
L 9

< (o L
i,
\ x
1 1
Ortser: (O, E] U (§,oo>

IIpumeuanune. OueBuiHo, 4ro jormdeckumit anamms D(H)
B JaHHOM ciydae Gosee 3cpdbekTuBeH, YeM TpoCToi mepedop

BApHAHTOB.
3\VZ_ [3)3Ve° 3
L1. (;) > (;) . Tak Kak - <1, To \/T<5Yz—6.

Ionaras t = /z > 0, momyuum ypasHenue t2 — 5t + 6 < 0;

2 3 VT <3, z <81
> Vz=2' \z>16"

Otser: [16;81].
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12. 7328 5 47,

z>1 z>1 0
-3z —-8>T7 < -5
0<z<l 7 0<x<10<x<1'
—3r-8<7 x> -5
Ortset: (0;1).

13. 4% 4 (z — 13)2% < 2z — 22.

4% + (z — 13)2% — 22 + 22 < 0. O6ozHaunm t = 2% > 0.

Torma t2 + (z — 13)t — 2(x — 11) < 0.

Paccmotpum ypasrenue t2 + (z — 13)t — 2(z — 11) = 0.

_B-z4+ V(13 —z)2 + 8(z — 11)

t1,2 2 =
13-x++v22 - 182481 13—z+(z—9)
= 2 = 2 .
[t=2 . [238:2 o [z=1
t=11-xz’ 22 =11—-z’ =3

YA

AN

11

8
hb\
\//
\%
x 1

y=2

0 3 11 :
22 —-2>0 2T > 2 z>1
22 -11+zx<0 22 <1l -z <3
22 -2<0 ’ 2T < 2 ! r<l1
2T - 114z >0 27> 11—z >3

Orser: (1;3).
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14.

(9° —10- 31 4 1) log(4z — 1) < 0.
(3-9% —10- 3% + 3)log2(4z — 1) < 0;

'{3-9m——10-3z+3>0 0

logZ(4z —1) <0 .
3-9°-10-3*+3<0 ’

{log§(4x—1) >0

Paccmorpum 3(3% — 3) (3“’ - l) =0.

3
r
3—31. [:czl
31::—, =—1
3 x
1
T __ r __ _
Bepnemcs k cucreme: 33" -3) (3 3) <0 ;
log2(4x — 1) #0
-1<z<1
-l<z<l1 1
dz-1>0; §777 ST
— 1 7
dr—1#1 x7é§' x

11 1
Orser: (Z’ 5) U (5, 1) .
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IIpaxmuxym 10

1. log; (6+7 %) =14z &
& 7T = 6 4 77 1o onpenenennio jorapudma, TO €CTh

772 —6—7"2=0. IIyers 7® =t (t>0).
1

Tor,u;a7t—6—;=0; T2 —6t—1=0;
3947 1
tle=——F—; ti=1 to=—- & (0;00);
7 7
=1 x=0

2. y/log, v3z = —log, 3.

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

(1+log, 3) = —log, 3.

2

;

1
[Tycrs log, 3 =t, Torma ’/§(I+t)=—-t.
b=
ITockonbKy +/a = b@{ 02 nMeeM
a = b,
—(1+t)=-te<1 &
2 ~(1+1t) =t
2
t<o0
t<0 ‘=
54 -~
2 —t—-1=0 fo L
= -3
1 1 _1 1
t=—§,T.e. logz3=——2-=>3=:c 2, r=32% r=-_.

1
O DT ==
TBET: T 9
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3. flogigz _ 3logisz—0,5 — 3log16 z+0,5 _ 92log;gx—1

1
glogigz 4 4l°g16 73 — glogiez+0,5 + 3logig2—0, 5

. 1 1
glogig T + 4 2 . 4logisT — 32 . 3logie + 3_5 . glogse z

1 1 4\ 8167 4
glogiez [ 1 + _) = 3logie ( 3+ _> ; <_> = —
(13 it 5) 3) @

- 4 2 (4 : 4) 86 /4
OCKOJIBKY g . % = 3 , IMeeM 3 = 3 y
3

z=162; =z =64.

mlw oolw

logiez = 53

OtBer: = = 64.

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

(:c > 0;
x#1
D(Y): « 1
T # 1
1
\SL’ ?—L- E
ITockoneky log, b = @, nMeeM
3 + 2 + 3 —o
logyz  logy4x  log, 16z
3 C2 3
+ + =
loggz  logs4 +logyxz  log, 16 + log,x
3 2 3
ITycrs logyz =t. Torma — + 147 +2_+t =0;

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

t1,2 = 4 = 4 )
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=3 loggx = —=
t=-05 log, x = —0,5
i _3 z =1
r=42 . ? € D(VY)
x =405 = _
L T = 5

5. 2log§z + xlogza: = 4.

2loggz — (2log2 :5)1032z — yloga T HosToMy rlogz2 + rlog T — 4,
T.e. 71827 =2,

IIposorapudmupyem 06e yacTH ypaBHEHHS IO -OCHOBAHHUIO 2:

9 logoz =1 z=2

logy 9827 =log, 2; log2x=1=>[log2x_ 1 el
2% = — =.

2

1
Ortser: {2, 5} .

6. logg, (23 — 722 + 132 - 2) = (z — 2)\°8(z-2) 3 logg 4 (z —2).
-2>0
(z — 2)"°8=-23 = 3 pu v , TIO3TOMY
r—2#1
logg 4 (23 — 72% + 13z — 2) =logg 4 (x — 2)3.
Torma 23 — 722 + 13z —2=23-3-2-22+3-4.-2— 8.
Mockonbky 22 — 722 + 13z — 2 = (z — 2)% > 0, mocToponHHX
KOpHe! HeT.
z=3

2— —_ =
T z—6 0®[m=——2.

C npyroit cToponsl, £ > 2 U T # 3, MO3TOMY I € 0.

OTBeT: KOpHeil HeT.
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7. log, ., (3 +8 —9z)log, ; (z+1) =3.
1

logg 1y (z 1)
1 —

logpyy (z—1)

T.e. log,, (2% — 9z +8) = log, . (x — 1)%.

log, 1 (z+1) = HO3TOMY

log, 1 (z® +8—9xz) - 3,

Torna 23 — 9z +8 =23 — 322+ 3z — 1;

r=1

322 - 122 4+9=0; 22—-4x+3=0; [
T =3.
IIpoBepKa MOKA3BIBAET, YTO £ = 3 — KOPEHb ypaBHEHUS.

Otser: = = 3.

8. ¥logsz + {/logsz = 2.
[Mycte X/logsz =t (t>0).

Torna /logsx = t3; {/logsz = t!, u ypasHenue mpumer
um: ti4+t3—2=0.

OuesnnHo, uro ecn A (t) =t +13 -2, To A(1) =0, creno-
BaTenbHO, (t* 4 t3 — 2) memmrca Ges octatka Ha (t — 1).

Brinoaaum JeJIeHue:

th+ ¢ —2[t-1
- |83+ 262 + 2t +2
2t3 -2
T3 — 212
2t2 -2
T 2t2 -2t
2t — 2
S 2t—2

t >0, nosromy 3 +2t2 + 2t +2 > 0, T.e. HOBBIX KODHeil HeT.
Utak, t=1; R/logsz=1; logsz=1; z=35.

OTtBer: = = 5.
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9. 3log2, z — 13logy; = + 16 = 391og, 3 — 27log? 3.

1
IMockoneky logyy = 3 logs z, umeem

1 13
3 log2z — 3 logs z + 16 = 391log, 3 — 271log? 3.
Crpynnupyem:

13

1
3 (log3 z + 81log?2 3) 3 (logg x + 9log, 3) + 16 = 0.

[Tycts loggx + 9log, 3 =1t,

Torna t? = logg x+2-9loggz -log, 3+ 81 log2 3.

[Tpunumasi Bo BHEMaHue, 4TO log, b - logya = 1, momy4aem
orciona t? = logg T+ 81 logfc 3418, mm

log2 z + 81log2 3 = t? — 18 (mockombky log, 3 -loggz =1).
Torna U3 UCXOLHOrO ypaBHEHHS IOJTydaeM:

1 1
g(t2—18)——3§t+16=0; 2 — 13t + 30 = 0;

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

[ycte logsx = a.

IMockoneky log, 3 = @, AMeeM:
a+;=10 [a2—10a+9=0
9 2_ =
at—3 a*-3a+9=0 (D<O0).
i a
[a=9 e loggx =9 z=3°
la=1, 77 |loggz =1, x=3.
0
py): {7
x # 1.

Ortser: {3; 39} .



122
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10.

.{2(1\/5 >0 T.e. a€ (0;—\/—5) .

zlogs (1 + 5a%) = logs ((2a\/5)z +(1- 5a2)z) .
P
a9 ompeJesieHa TOJBKO ecian a > 0, mosTomy

1-5a2 >0, 5
logs (1 + 5a%)%) = logs [(Qa\/g)z +(1- 5a2)z] &
& (1+5a2)" = (2av5)” + (1 - 5a?)°.
Pasnenus 0be yacTu ypaBHeHUs] Ha (1 + 5a2)m , TOJIyJaeM:
1= 2av/5 z+ 1-5a2\"
~ \ 1+ 5a2 1+ 5a2
ITocnenuee cooTHOIIEHME MOXOXE HA TPUTOHOMETPHYECKOE
TOXKIECTBO.

IIposepum: mycts av/5 = tg 3, Torma

2a/5 2tg 3 1-5a2 1-—tg2p

1+5a2 1+tg23 14582 1+t28

910 dbopMysbl, BhIpAXKAKOIIKME SN W COS( 4Yepe3 TAHI'EHC
[IOJIOBUHHOI'O yIJIa, T. €.

2tg B 1—-tg?p
1+tg2p8 1+tg?
CienoBaTesIbHO, ypaBHEHUE UMEET CJIeAYIOUAiA BUI;:
1= (cos2B)” + (sin208)",
HO 9TO BO3MOXKHO 1jis1 J1I00OBIX 3, TosbKo ecu x = 2 (Torma
9TO TPUTOHOMETPHYECKOE TOXKIECTEO).

= sin 20; = cos 23.

OtBer: = = 2.
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Tpenuposouras paboma 10

Pemnre norapudmuydeckne nepasencrsa (1-10):

1. logs (z+1) +logs (z — 1) > logs 3;

™ ™ ™

2. V167 — 451 3 4 — 47
3. log, (z3 + 1) log,, 1 & > 2;

4. glogost < 0 54,

2z
5. logyz ——= < 0,5;
08,2 z =3 0,5

6. 2logslogz x + log1 logs (99/7) > 1;
3
z+5

7. (22 +z+1)42 > (2 + 2 +1)°;

19
8. \/logoyg, (:1:2 — 4z + —4—) <1

9. logs [(V7+V48) +(V2=3) ] > logs ((V2+V3) +1)+1;

10. {/|lgz| + /lg|z| < 2.
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Pewenue mpenuposouroti pabomvt 10

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

- T T
z+1>0
logs ((z+1)(xz—1)) >logs 3 7T
- ™
x> —1
Sexr>1 =
(z+1)(z—-1)<3
>1 >1
v T el<a<
¢ —1<3 e <
Otser: (1;2).
2. V162 —4z+1 >4 — 47,
42 _ 4 .47 > 4 — 4%,
Iycts 4° =t (t>0), Torma Vt2 —4t >4 —t.
b>=0
a>b?
ITockogbk, az2be
y Ve b<0
a2 0,
HCXOJHOE HEPABEHCTBO PABHOCHJIBLHO
4—t>0 t<4
t=4
t2 — 4t > 16 — 8t + t2 - t>4
4-t<0 t>4
t>4
t2—4t>0 t(t—4)=0

>4 >l
Otser: [1;+00).
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3. log, (3 + 1) log, = > 2.

log, b-log.a = log,a'°8®, mosromy

log (341 g8 (*41) 5 9 o alo8.b =p
z>0
z#1 &

log, 4y (z3+1) > 2
(moxxHO cpady no csoiictBy log, b - log,a = log,b)

z>0 lz2>0=>z+1>1
Sqr#1l &

logg41 (2% +1) > log, .y (z +1)°

z>0 z>0
ST #1 Sqr#l &

B +1> (z+1)? B+1>22+22+1

z>0 z>0
Sqr#l S #l x> 2.

z(z?-2-2)>0 z(x—2)(x+1)>0
Otser: (2;00).
4. zl%8os+4 < 0 54z,
IIponorapudmupyem obe uactu mo ocumoBauumio 0,5. Torma
HEePaBEHCTBO MPUHUMAaeT BUA log 5 :c(logoé o) 5 logg 50,5%;
(logg sz + 4) logy 5 > logg 5 0,5 + log 5 z.
Mycts logy sz =t, Torna (t+4)t >4 +t;

2+3t-4>0. e A
N

~

z>0 x>0
5 0,5

loggsz > 1 - z <0, - z <0,
logp sz < —4 z>0 z>0
z>0,5"4 z > 16.

Ortset: (0;0,5) U (16;00) .
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2x
5. log,: ——— < 0,5.
0g .2 |:I? — 3|

2
log,2 =< log,2 (562)0’5 &

|z — 3|
F _
x4 >1 r>1
|$2_3| 2x
T —— <z
|x_3l\l| \|$—3|
e ) & | (o<z2<1 &
(0<22 <1
9% z>0
<|x_3|>0 <x?é3
2z 2x
2z
_\|~T 3| || _\lx_3|/.’17
_(:1:>1
<x7é3
2—|z -3
=" "l go
& ‘”( [z — 3] ) &
O<x§1
:c(2—|a:—3|)>0
i |z — 3|
o1 [ xr>3
T
43 z(5—z)<0
T
l<x<3
< z(2—-lz-3))<0 < {
{O<:c<1 z(z-1) <0
O<zx1
2—|lz—=3))=0
 lz@—1z-3) {x<x_1)>o.
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3777
< 0 5 ¥
Vi —~7
\
' IS

A
O
=Y

io
=Y

Oter: z > 5.

6. 2logzlogzz + log1 logs (9¥/7) > 1 &

10g3.7,'>0
& { logg9v/z >0 &
 logs (logs z)? — logglogg 9z > 1
(log3x>0
®<log39\3/52>0 N
log, 83T _ 5
loggslc >0 logy & > 0
®<2+§log3w>0 o ) loggz > —6 . PN
2
k)1g—3x>3 10g§x23(2+§log3x)
2+ 3loggz
1 0
< og3x> Sloggr >3 x> 27.
logsz —loggz —6 >0

Otser: [27;00).



128  Jlorapudmuyeckue u moka3aTejbHble yPaBHEHNUS] 1 HEPABEHCTBA

2 = 2 3
7. (2 +z+1)2+2 > (2®+2+1)".

{a >1

fi(z) >
0<a<1

Hockonbky af1(® > ¢f2(@) & {

fi(z) < fo(x)

{a—l
Vz € D(f1)ND(f2),

IMeeM
245
(2> +z+1)2+2 > (a:2+:c+1)3®

?+zr+1>1
r+5
x+2
O<z?+z+1<1
& & 224+z24+1>0 Vz
:c+5<3
r+2
2+z+1=1

T # =2
z(z+1)>0 [ ( ) 0
_2:c—1>0 ) \_/ﬂ?
z(x+1)<0
—2zr—1 —\
vz <0 < VWL'
r=-1
4[ WE/_\Q/

r=0
T # -2 - *——p

=3

WJ_\I—M

=Y

1
Oter: (—2;-1]U [—5;0} .
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19
8. \/log0,5 (:1:2 — 4z + I) <1.

b>0
ITockoneky y/a<b<<a>0 wumeem
a < b?,
19
logg 5 22 —dz+ =) >0
4
1 -~

logg 5 x2—4x+z <1

19
—4 — <1
x? X + 1

19
& x2—4x+z>0 s

1
x2—4x+19>0,5

422 — 162 +15<0
& 422 160 +19>0
4% — 162+ 17 > 0.
8+v64—-60 8+2 [2=25
4 4 |z=15
422 =162 +19>0 Vz, Tak kak 4 >0 u D < 0;
422 - 16z +17>0 Vz, Takkak a=4>0 u D= —16 < 0.

422 —162+15=0; T1,2=

CrnenoBaTe/IbHO, CHCTEMa, PABHOCHJ/IbLHA HEPABEHCTBY
4(z —1,5) (z — 2,5) < 0
Otser: [1,5; 2,5].

9. logs ((\/_8) (\/m)m logg(\/m—_) +1)+1.
togs (V7+4v3) "+ (V2=V3)") > logs (3 (V2+3) +3) ;

( (2+\/§)) +(V2=V3) >3(V2+VB) +3.

5 3ak. 1157
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Jlorapudmuyeckue 1 MoKa3aTeIbHbIE yPABHEHUS U HEPABEHCTBA,

10.

1
2++/3

TOrJIa

IMycts (\/2+\/§>z=t (t>0) 2-+3=
1
t2+;=3t+3; 3 —3t2-3t+1=0.

Paznesnum mocnennee Beipaxkenue Ha t + 1:

t3-3t2-3t+1|t+1
B4 2 2 4t +1
—4t2 -3t +1
42— 4t
t+1

i+l

t=—1 — kopens. Ho t = —1 & (0;00).
Ocraercs t2 — 4t +1 =0;
t1 =2+ \/ﬁ;

1
th=2—-+3= ,
2 2+3

CcJIe10BaTeJ/IbHO,

T
[t>2+\/§ 2+V3) >
t<2-V3 21v3) <

Otser: (—00; —2] U [2; +00).

Vlgz| + V/lglal < 2.
Haiinem obnacts onpenesenus: mepasercrsa D(H):

0
>0 L 1T>0 o1 DE): o1
lg|z| >0 lgz >0

CnenosaTenbHO, HepaBeHCTBO umeer Bun gz + gz < 2.
Hycte ¥Ylgz =t (t > 0), Torma gz = %, gz =15,
T.e. t5 4+ t° < 2. OueBumno, t = 1 — KopeHb YDPaBHEHUS
9+ -2=0.
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Boimonanm JeJIeHue:

04+ t° -2[t-1
- |15+ 2t1+ 263+ 2624 2t + 2
2t5 -2
T 2td — 2t
2t -2
T2t — ot
2t3 -2
T3 — 22
2t2 -2
T 2t2— 2t
2t — 2
)

Hockoneky t >0, t°+ 2t* 4 23 + 2t2 4+ 2t + 2 > 0, mosTomy
HepaBeHcTBO MMeeT Bux 0 <t < 1, Te. 0 < Hlogsz < 1
0<logsr<1; 1<z <5,

Otser: [1;5].
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Jlorapudmuueckue 1 MOKa3aTeIbHbIE yPABHEHNS 1 HEPABEHCTBA

Tpenuposouras paboma 11

PaccMmorpumM pelienrie npuMepoB ¢ HECKOJIBKO UHBIMU HIEAMH.

1.
2
3.
4

© ®» N o

10.
11.
12.

13.

14.

15.

Pemure ypaBHenue 2-4% —3.10% —5.25% = 0.

. Pemmure ypasnenue 2-22%+18-272—11.2—-33.27%4-26 =0.

Pemmnre mepasenctso (0,4)% — (2,5)°*! > 1,5.

. Pemmnre ypaBuenue

rx+1
log, 1 2 3)+1 | =1.
ogy logs (22 + 3) + og% Ogé (2x+3>
2 - 22

0.
-3 <

Pemnre HepasencTBo logi logg
2

Pemure Hepasenctso log, 2 3 (4x +7) > 0.
CpasHaute uucna log, 3 u logs 6.

logi52 = a; logg32 =7

Pemmre HepaBercTo 9 - 8% 4 91 - 27187 < 60.
Cpasrute uncna logy 71 u logy; 72.
Cpasaure uncia log, 6 u logg 8.

Cpasaure unucna logs 7 u log;317.

2 log, 12
Pemnure ypaBHeHuE 2 _(z .
18 3

Pemure HepaBeHCTBO
logs (22 — 4z + 11)2 —logy; (2% — 4z — 11)3 S0
V2 — 5z — 322 g
2 _
log 1 (2% — 4z +5)

3 — 5r2 4+ 4z

Pemnre HEPaBEHCTBO
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Pewenue mpernupogouroti pabomuot 11

1. Pemure ypaBuenue 2-4% —3-10% — 5.25% = 0.

Paznesnium obe yactu ypaBHeHus Ha 25%:

4\° 10\? 2\ % 2\?
2(%) —3-(%> —5=0; 2(5> —3-(5) —5=0;

2 T
(5> =t (t>0); 2t2-3t—5=0;

3495740 347 |t=2
ti2 = 1 =7 2

t=-1 ¢ (0;00).

2\* 5 2\? 2\ !
I/I —_ = - —_ = —_ : = —].

MozkHo mocTynuTh uHade. [loCKobKY HaM 33IaHO OINHOPOJI-
HOe ypaBHEHUe, T.e. YypaBHeHHe, KaXKJoe CjlaraeMoe KOTOpOro
COIEPKUT HEM3BECTHOE OJHON U TOH »Ke CTeNeHH, TO 0003Ha-
quMm 2% = a, 5% =b. Torma

VObZ 1 4062 +7b
2 a?— 3. ab— 55 = 0; am::&bﬂ: 052 +406% _ 3b+7b.

4 4 7’
o= §b 2z — 5. 5% 2\* 5
2 Te. 2 5 =§; r=-1.
a=—b, 2% = 5% €0
Oter: x = —1.

2. Pemmute ypaBuenne 2-22%418-272% —11.2%—-33.27° 426 =0.

Momoxum 27 +3-27% =t =
St2=(2°+43-27%)7=2%42.3.27.27%49.27% =
=22%49.272% 1 6 (Tak KaK 2°-27F =1),

Torga 2% +9.2722 =2 _ 6,

YpaBHeHUe IpUBeieM I'DYIIUPOBKON K BUILY

2(2% +9-27%) —11(22+3-27%) + 26 = 0,

Te. 2(t2 —6) — 11t +26 = 0; 2t? — 11t + 14 = 0;
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JlorapugMudeckue u moKa3aTebHble YDABHEHUS U HEPABEHCTBA

11+/121—112 1143 [t=3,5
4 T4 [ t=2

a) 22 4+3.277 =12 22 _2.2243=-0 (D<0);
6) 22 +3-27=35; 2.2 7.2 4 6=0;

oy, TEVI B Tkl =2 o
1,27 4 T4 | 22=2; |z =log, 1,5

t12 =

3,
2
Otser: {1;log,1,5}.

Pemmure nepasenctso (0,4)% — (2,5)°1! > 1,5.

(0,4)° — 2,5-2,5¢ > 1,5. Tlycts (0,4)> =t (¢ > 0).

1 2t2 — 3t —

ITockonbky 2,5 = 0.4’ t—%—1,5>0; —;:———5- > 0;

349440 347 ['TCL 2(t-3)(t+1)
ti2= = ; 9 >0.

4 4 t=— t
2
1 0 23 t>0=1t>205
t
0,4 >25; 04 >047! =z < -1
Otser: (—o00;—1).
Pemure ypaBHenue
log, logs (2 + 3) + log 1 lo v+l =1
g2 1083 g% g% w+3)
2z +3

log, 1 2 3) — log, 1 =1
0g; logs (2 + 3) — logy log ——— &

logs (22 +3) >0 2r+3>1

1 o re
& °g3lx+(1 >0) STl &

ogz (22 +3 2243
log, Tlog, ZB 1 log (22+3) = 2logs

3 T+l z+1
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(2> -1
2
<3 r >0 &
z+1
| logs (22 + 3) = 2logg (2x + 3) — 2logz (v + 1)
(2> —1
2
< 9 zr >0 &
z+1
| 2logs (z +1) = logs (22 + 3)
> -1 > Er Tt
x> — x> —
é{( +1)2 =2 +3©{ 2oy T[22
X = 2T xr° =
T=—V2.
Otser: = = /2.
z? — 27
5. Pemnte nepasencrso log) logg 3 <O0.
2
x% -2z
22— 9 logg ~ 3 >1
log 1 logg <log1 1« 5 &
1 r—3 = T -2z
2 2 lOgg >0
-3
2 2
x4 -2z T — 2z
1 .
& logg o > 1 < logg po— > logg 8;
z? -2z x? — 2z — 8z + 24 r2 — 10z + 24
> §; >0, — > 0;
z—3 z—-3 z—3
—4) (z — 4
(z—4)(z 6)>0. 3 6
z—3 x

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

6. Pemwure HepaBencrso log,2_5(4z + 7) > 0.
ITone3Ho MMeTH B BHIY CBOMCTBO
(a—1)(b-1)>0
log,6>0& {a>0
b>0.
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[ [(a-1)>0
a>1 b-1)>0
b>1 -1
log,b>0 & ” & (a—1)<0 &
0<ax<l b-1)<0
0<b<1 a>0
i b>0
(@a—1)(b—1)>0
< $a>0
b>0
Torna
(z2-3-1) (4z+7-1)>0
z2-3>0 &
4r+7>0
(z—2) (z+2)-2(22+3)>0
<22 >3
4z > 7.
( W
{ B g7
\/ %
-1,75
\ c/ »
Orset: (—1,75; —\/§) U (2;00).
7. CpaBuure uncia logy 3 u logs 6.

WsBecTHO, uTO0 Yy =log,x — BblIyK/as BBEpX npu a > 1, T.e.

log; 5 > 2 nIn 5 5

(onpeesieHne BBITYKJIOCTH).

m+n _ log, m+log, n f (m+n> S f(m)+f(n)
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YA
y =\0g t x
log,n
log, 3"
log m+log n
2
log,m
m ne n x

44+2 1
; >§(10g24+10g22),1*.e.

1
logy 3 > 3 (24 1) = 1,5, 3na4ur,

6
Torma logy 3 = log, 5= log,

3 3
2 5
logy 3 — logs 6 > 1,5 — logs 6 = logs 52 — logs 6 = logs % =
5 5
= logs —— > 0 (Tak Kak ﬂ >1).
6 6
Urak, logy 3 > logs 6.
8. log52 = a; logg 32 =7
logg 32 = 5logg 2;
log, 2 1
812 log, 12 logy 2 + log, 6 4
1 l1—a a
— =1+1log,6; log,6 = ——; logg2 = ;
a +log, 6; log, a 0g¢ 1—a

5
logg 32 = 5logg 2 = 1_“ .
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Jlorapudmudeckue 1 noka3aTelbHble YPABHEHUsI U HEPABEHCTBA

9.

10.

Pemmute HepaBescTBO 9 - 287 + 91 - 27187 < 60.

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

2 _ 60t + 91
9t + 91 - -1 < 60; g—t—6t0—+9<0;
13
30+000—819 30+9 [I=7F
t12 = = ; 7
9 9 LT
3?
7

13 7 13
- lgz . lo — 1 lgz 1 .
3 <z < 3 N g3 < gx < g—3 N

7 9 13
lg§<lg x<lg?(:)

7 13 — —

<lgz < 2l g4t

\/ <87 \/ \/ 3< <10 43
1/g—<lg:c< ng— 10 Vg g<ac 10 V .

Otser: (10\/g23 10\/\> (10 \/g\ﬁ 10 ‘/\)

Cpasaure uncna log;o 71 u log;, 72.

Paccmorpum y=log,_; = u nonbiTaeMcsa JOKa3aTh, YTO DYHK-
nusa yoeiBaeT npu x > 2, rae £ € N, T.e.

log, ;x> log, (z+1).

1
Urak, lng(Tl) > lng (.’13 + 1) =4
(tak kak z > 2 = log, (z —1) > 0)

& log, (x—1)-log, (z+1) < 1.

OTO HY>KHO J10Ka3aTh. [I0CKOIBbKY

a+b a=0
> Vvab opu nMeeM
2 P {b >0,

log, (z +1) + log, (=
2

) > Jlog, @=1) Tog, @+ 1),
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11.

12.

log, (z +1) +log, (x —1)

T.e. y/log, (z—1) - log, (z+1) <

2
1 2-1) log,?
_ ng(x )< 08, T =1 (SL’>2)
2 2

Crepmosaresbto, \/log, (r —1) -log, (z+1) <1 &

1 1
< log,(z — 1) - log,(z + 1) <1:>M <le

logz—lw

(rak kak log, ;x>0 mpu z > 2)

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

9TO U TPebOBAJIOCH JOKA3ATh.
Torna, moMHs 0 ToM, uTO = = 71, nmeem logy, 72 < logyq 71.

Cpasaure uncna log, 6 u logg 8.

ITo ananorun nokaxkeM, 4ro y =log, oz yObIBaeT npu x > 3.

1 —-2)+1 2
Vg, (z —2)log, (z +2) < o8, (z=2) flogz (2 +2) _

2
_ log, (2% —4) - log, z2 _1,
2 2
nosromy log, (z —2) -log, (x+2) < 1 (log,_oz > 0 mpm
1 2
x > 3), 3HaUUT, M < 1, orkyna

logm—Z T
log, (z+2) <log, sz, T.e. y=Ilog, ox — yObiBaIOmAs.
Torna log, 6 > logg 8, 4To M TPebOBAIOCH BHISCHUTD.

Cpasaute uncia logs 7 u log317.

OueBnano, uro 1 <logs7 < 2, 1 <log317 < 2. Pasgenum
MHTEPBAJI [OMO0JIaM U BBISCHUM, IJIe HAXOLUTCS JAHHOE YHCIIO:
1+2

2
logs 7 wmm 1,5; logy317 nmm 1,5:

=15, te. (1;1,5)(1,5;2). Onupenennum, uro Gomblie:

3
a) 1,5 =logy 52 = logg 5v/5 > logs 7, Tak kak 5v/5 > 7.

3
1,5=1log;3132 = log;313v/13 > log;317, Tak xax 13/13 > 17
(V13 ~ 3,6). Bnaunt, 1 < logs7 < 1,5; 1 < log317 < 1,5.
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Jlorapudmuyeckue u nmoka3aTesbHbIE YPABHEHNUS 1 HEPABEHCTBA

13.

5
OnsATh NonbITaEMCA BBIACHUTD, 4TO Gosbiue: logs 7 wmm —;

5 (1+15 5Y\
19g1317 wm o ( 5 —4>.

5 5
0) 1= logs; 54 = logs 5v/5 > logs 7, Tak kak 5v/5 > 7
(25v/5 > 49, nocxomaxy V5 > 2, snauutr 5v/5 > 7).

?—1 log3 134 = log,5 13v/13 > log,5 17, Tak xax 13v/13 > 17
(169v13 > 289; V13~ 3,6; 169 -3 = 507 > 289).

5 5
HNrax, 1<log57<4, 1 <log317 < T

Onars monbITaeMCs BBIACHUTH, 4TO OoJIblIre: 10g5 7 wimn

9 (1+2 9
log1317mm§ ( 24=-8—>:

9 9
B) 3= logs 58 = 10g55\73 < logy 7, Tak Kak 5v/5 < 7

‘8';

(25+v/5 < 49, mockonbky 625v/5 < 2,3 - 625 < 2401).

9 9
g = log13138 =logy3 13¢/13 > log;5 17, Tax xak 13v/13 > 17

(169+v/13 > 289, mockomeky 285611/13 > 83521: /13 = 3.6;
28561 - 3 = 85683 > 83521 ).

9 9
Urak, logs 7 > g; log,317 < 3 CJIeIOBATEJIBHO,

logs 7 > log;3 17, 4T0 M TPe6OBAIOCH BHISICHUTb.

2 log,, 12
Pemure ypaBHeHuE S .
18 3

IIponorapudmupyem obe yacTu ypaBHEHHUS 10 OCHOBAHUIO 2:

2 2 log,, 12
log, &= log, 3 ;

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

(1 —logy 3) logy 12
logy

_ (1 —log, 3) (logy 4 4 log, 3)
logox — 1 —2logy,3 = Tog, 7 .

log, z — logy 2 — logy 9 =

ITycts logy x = a; logy 3 = b;
(a—2b—1)a=(1-0)(2+b); a®—2ab—a=2—b—b?%
a? —2ab+b*—(a—b)—2=0; (a—b)?—(a—b)—2=0.
Pemasi kBaJpaTHOe ypaBHEHNE OTHOCUTEJLHO a — b, mMeeM:
[a—b=2 [a=b+2 [log2x=10g23+2

a—b=-1 a=b-1 logy z =logy 3 — 1

[log2x=log2 12 [:c= 12
log, x = logy 1,5 z=15.

Ortser: {1,5;12}.

Pemnre HepaBeHCTBO

log; (22 — 4z + 11)2 —logyy (¢* — 4z — 11)3

> 0.
V2 -5z — 3x2
2 TN g
2 -5z —3z% >0 7 AN X
22 —4r—-11>0 T
22 —4x+11#0 2-\15 2+\15 X
/

» X

D(H): (-2;2—+15).

Boisicanm, 6yzer i va D(H) logy; (2% — 4z —11) < 0.
Sro Tak, ecnu 72 —4x — 12 <0, Te. (z—6)(z+2) <O0.
D(H) = (-2;2 - V15) C (-2:6),

T.e. logy; (z2 —42—11) <0 Vz € D(H) =

= logy; (22 — 4z — 11)3 <0.

AHaJIOTHYHO BBISICHUM, BEPHO JIH, 4TO logs (x2 — 4 + 11) >0
wa D(H).
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logs (z% — 4z + 11) > logs 1 =
=1>0
S22 dz+10>0 Yz {0
D <O,
T.e. logs (2% — 4z + 11)2 >0 Vze D(H).
Nraxk,
logs (22 — 4z + 11)2 —logy; (2 — 4z — 11)3 >0 Vz e D(H).
OTO 3HAYUT, YTO PEIICHUEM SIBJISETCS (—2; 2 —+/ 15).
log1 (x2 —4z + 5)
15. PemmuTe HEpaBEHCTBO 2

x3 — 522 4+ 4z

log1 (:c2—4x+5) =20

3
log%(x2—4x+5) z(z?2 -5z +4) <0
<0&
x3 — 512 + 4z log (w2—4x+5) <0

3
z(z?—5z+4) >0

22 —4r+5<1 2
2 —4z+5>0 (z=2) <0
z(x—4)(z-1)<0
& z(r—4)(z—-1)<0 & 9
(z—=2)">20

22—4dr+5>1

te—d)z_1)>0 LEE=HE-1>0

B 2

. %

0 1 4
i x
4 A -
X

0 1 4
X

Otser: (0;1) U (4;00) U {2}.
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Tpernuposouras paboma 12

10.

)

. Pemure ypaBHeHUE 42HVE _gvT gt =,

KOTOpBbIE ABJAIOTCA pPEeIIEHUAMN HEPaBEHCTBa
4z+1 + 4:I:+2 > 9 (3z + 3:I:+1) .

. Haiinure npousBeneHre BCeX IEIBIX OTPULATEIbHBIX YHCE,

. YKaxkure HanbOJIbIIEE neJjioe 3Ha4eHne a, npu KOTOpomM MHO-

2KeCTBO pelleHui HepaBeHcTBa 2% > 3% OTHOCUTEJIBLHO X CO-

nepxut yucio 10.

Haiiaure 9uCiI0 HesbIX 9ucest, IJIs KOTOPhIX 3 - 5108z 4 > 5%,
oit )

. Pemnre ypasuenne x + logs(z + 225) = 404.

. Haiinure cymMy Bcex 1e/IbIX pellleHuit HEPABEHCTBA

lOglg(B - .'1:) > ].Ogoygl (ZL' - 2) — 5.

Pemure ypaBHeHue

322 logg(2 + 3x) — 6z log1 ¥/2 + 3z = 322 + 2z.
3

1o 32

~ 0805 131 logs (125 + z4)

E(y)="7

Ly=zV? yel6;8].

Ilpu Kakux LeJIbIX 3HAYEHUSX I 3TO BO3MOXKHO?

Pemmnre nepasencTBo 1519857 4 2010857 > 2510852
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Pewenue mpenuposourotli pabomuvt 12

1. Pemmre ypapaenue 42tVZ — 4vZ . g4 =,

D(Y): 2>0; 4% (42-2%) =0;

2 =4 r=2
42_“34:0. 2 _ 4. — _o. —
>0 ; Tt =—4; r=-2; z=2]|.
i x>0 x>0

2. Haifinure npousBeneHne BCeX IEJBIX OTPULATEILHBIX YHCEN,
KOTOpBIE SBJISIOTCA PEIEeHUSIMHA HEPABEHCTBA

4z+1 + 4.1:+2 > 2 (3:c + 3z+1) .

8
47 . (4+4?)>3%-2-(143); 4°>_—-3% 4°>04-3%

20
1
Ilycte z; = —1, Torma 1 > 5~ HCTHHA.
IIycte 2 = —2, Torma 6 > Yo HCTHHA.
Ilycts z3 = —3, Torma 51 > 35 HCTUHA.
II 4 ! >
= - a — > — — .
YCTb T4 , TOTJ 956 ~ 405 JIOXKb

Takum obpasoM, x1 - T3 T3 = -

3. VYkaxkute HaubOOJbIIeE [[€JI0e 3HAYEHUE @, IIPU KOTOPOM MHO-
»KeCTBO pellleHui HepaBeHCTBa 2% > 3% OTHOCHUTENIBLHO T CO-
AepxkuT yucio 10.

2% > 210 > 3% Tak kax 2!9 = 1024, To 3% < 1024.
B cuny Toro, uto 37 = 2187 > 1024 u 36 = 729 < 1024,
a = 6 — wuauboJbliee IeJI0e YUCIIO, IPU KOTOPOM

2z > 210 5, 3a
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4. HaiiiTe 9MC/IO LEJIbIX 9HCeN, s KOTOPhIX 3 - 23108x4 > 57,

W3 HepaBeHCTBA ClIeIyeT, 4TO

3 x T
(. log, 4)3 c. [3:4°>5 C[192>5
3(w ) >5’{x;£1;x>0’ x#1; >0

Ilycte © = 2, Torma 192 > 25 — wucrtuna.
Ilycte =3, Torma 192 > 125 — wucrusa.
IIycts = = 4, Torma 192 > 625 — 10XKb.
Otser: nBa nenbix uucna (z =2, z=3).
5. Pemnre ypaBrenue z + logs(z + 225) = 404.
logs(x +225) = 404 — z;  x + 225 = 54042,
Tak kak y = x + 225 — Bozpacraomasa GyHKIu,
a t =547 _ y6riBaromas QyHKIUSA, TO ypaBHEHHE
z + 225 = 5404~ pmveer enuHCTBEHHOE peleHye.

[TpoBepuM, HeT 1 31€Ch 1EesI0ro KopHA. O4eBUIHO, 9TO JIeBasd
YacTh B 3TOM CJ/Iy4yae €CTh 3HAUYEeHWEe CTEleH! 4HCIIa 5.

Tak kak = > 0 (MHa4Ye NpaBas 4aCTh OYEHb BEJIMKA), TO LPH
mobeix ¢z + 225 > 53, Ecmm z + 225 > 5%, o z > 400.
04—z =4

T+ 225=625"

PaBeHCTBa, BBIIOJIHSAIOTCS OJHOBPEMEHHO, 3Ha4uuT |z = 400].

B ciyuae paBeHcTBa {

6. Haiizure cymMy BCex UEJIBIX PELIEHMI HEPABEHCTBA
logy9(8 — ) > logg g; (x — 2) — 5.
DH): 2<z<8.
Ipu z € {3;4;5;6;7} logge;(z —2) <O,
sHaduT logg g1 (z —2) — 5 < 0.

Yurem, uto pu z € {3;4;5;6;7} log;(8 —x) > 0, mosTomy
HepaBeHCTBO 10g;9(8 — x) > logg ¢;(z — 2) — 5 cnpasemuBo.

Ocraercs HafiTH CyMMY BCeX II€JIBIX pellleHHil HepaBEHCTBA:

3+44+54+6+7=[25].
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7. Pemure ypaBHeHHE

322 logs(2 + 3z) — 6xlogy /2 + 3z = 3z% + 2z.
‘ 3

1
32%logg(2 + 3z) — 6 - (—1) - gsclog3(2 + 3z) = 322 4 22
322 logs(2 + 3z) + 2z logy(2 + 3z) = 322 + 2x;

(3z% + 2z) - logs(2 + 3z) = 0;

=0
2
3z24+2x =0 T=-3 =0
2+3z=1  { 1; 1.
r=—= r=—=
2+3x>0 23 3
\:L'>—"§
1
O i d—=:07.
TBET { 3 }
32

= l . E = ?
Yy = 10805 13 + logs (125 + z4) (v)

Tax kak 125+ z* > 0, To logs (125 + z*) > logs 125 = 3.

Torma 13 + logy (125 + .’174) > 13+ 3 =16,

32 32

<==2.
13 + logs (125 4+ z) ~ 16

3Ha4YUT

Orcrona ciemyer, 94TO

8
1 >1 2=
0805 73 +logy (125 4+ z4) ~ 80,5

-1.

TakuMm obpasoMm, E(y) = [—1;00).
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9. y=2zv2;, yel6;8].

IIpy KaKMX LEJBIX 3HAYEHUAX T ITO BO3MOXKHO?!
PaccMoTpuM noaxozsimye nesble .
a) Ilycrs z =2, Torga 2! < 2V2 < 22, wo (2;4) ¢ [6;8).

6) [ycrs x = 3, Torma 3! < 3v2 < 32,

ITo cBoiicTBy BhIMyKJI0#1 BHU3 dyHKIun y = 3%:

3243t 42
5 >3 2 >3L% smaunr

3V2 < 315 < 6, 10 ects 3V2 ¢ [6;8].

8) Ilycts x = 4, Torma 4! < 4v2 < 42,

AHasoruyHo npeabIAyIeMy CIy4aro, 0 CBOMCTBY BBIIYK-

41 4 42 1+2
LI =415 =38,

Jjoctu BHU3 Yy = 4%
smaanT 8 = 415 > 4V2,

Teneps HEOOXOTUMO TOKA3ATH, YTO 4vV2 > 6.
25414445 > 448 =4V =4.V8=
=4V2V2>4- /2 Td=4/28 >4 1,6 =64,
snaunt 4V2 € [6;8].
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r) Iycts = =5, Torma 5! < 5v2 < 52,
ITo cBoiicTBy BBIIyKJIOCTH Y = 5%
- ;52 257 LS 5V 5 5,
515 =55 >5.22=11;
51’4=5~5§ >5,5§ =5+v/125>5v11>5/3,25>5-1,8 =9,
snaant 5V2 ¢ [6;8].

Otser: = = 4.

10. Pemmnre Hepasencrso 150857 4 201085 2 > 95logs =,
[ycrb logg x = t, Torga 15¢ + 20t > 25,
OcnoBanus 15, 20 u 25 HATOMUHAIOT U3BECTHYIO MU(ATrOPOBY

Tpoiiky uncesn. eficrBurenbro, 152 + 202 = 252,

3\* /4\!
Pasnenum obe gacTu HepaBeHCTBa Ha 25°: (—) + (—) >1.

) 5
3 4 3\ [4)?
Tak kak §<1 u R <1, a (S) +<g) = 1, TO MOXHO
IOJIOXKUTh Sina = g, cosa = ¢ (a € I gerBepTn).

W3sBecrHo, uto ecu (sina)t > (sina)®, To t <k,
anasiorudso u3 (cosa)t > (cos a)k cnenyer, 4to t < k.

3
Ha4YUT (sin a)t > (sin a)2

(cosa)t > (cos@)?

(sina)? + (cos @)t > (sina)? + (cosa)? = 1.

Urak, mbl mokazany, uto (sina)t+(cosa)t > 1, uro BozMoxKHO
npu t < 2. 3uHaunrt, logsz < 2, 1o ects 0 < = < 25.

Otser: 0 <z < 25.

Ilpumeuanue. Hepasencrso 1519857 4201985 % > 2510852 pap.
HOCHJIBHO HepaBeHCTBY 159857 42019857 > 22, B takoMm Buge
3aMeTUThb WEIO PEIlleHNs HEPABEHCTBA 3HAYUTEJIbLHO TPYAHEE.
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Pemenune cucreM moka3aTeJbHBIX
u jJorapudMUYEeCKuX ypaBHEHHM
1 HEPABEHCTB

Ipaxmuxym 11

Pemure cucremy ypasuennit (1-10):
8.9V = 41,5z+0,5
1 {52$=0,04~5y ’

257V . 2% = §
2 e=3t=
B -2 =725
_92 -2
25
4

(y — 2z+y =0,2
(

y+2z —

)

2:1:’5‘7’ 16—-1

20 —y =

22242 -8=0 ’

logs  + logs y = 1 + logs 19,2
logy(z +y) = logy 5+ 2 ’

o

101+ez+y) — 50 .

Cz—y)+1lg2z+y)=2—-1g5"’
O5T+Y — HY—= .
glog\/—z _ y —5"

©

1

=

3
log2(3:1: —y) +logy(z +y) = 2log, 4

2“/ 2\ 5"
+1(3) 7 =

{
{
o
e
R
I
1
1
18
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Pemnre cucremy nepasencts (11-15):

2\*% /8\7°* S 27
11. { \3 9 64 .
9z 2_6z—3,5 < 8\/_

—4z+1
> 243

logf Vz2 —6x+9

12.

Y

1
log1 (12 + z) +1 —2) < log.s -
14, og1 x) + logs(3 — x) 825 7

3_“” < 0,3ve+2

3\/W>\/_2“’

15.
logs,_ 127 <2

54z+2
13. 25+ ~ ;
1+ logs(z —4) < logz(z + 21)
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Pewerue npaxmuxyma 11

Pemnre cucremy ypasuennit (1-10):

8.92Y = 41,51+0,5
1.
{ 5% = 0,04 - 5Y.
IIpuBeneM B KaXK/I0M ypaBHEHNH K OJHOMY OCHOBAHHIO CTEIle-

HY B [IpaBO# M JIeBOH YaCTH.

23 . = 23w+1 { 23+y — 23z+1

52:1: — 5-—2+y , TOra

3+y=3z+1 {y=3x—2

{2x=—2+y 2% =-2+3z—2"
y=3x—-2 r=4 -
{x=4 bl {yzlo? (4710)'

g [2TV-2V =8 22Vt =28 (p—y+ay=3
9 =3tT T3 =3+7 O | 2Yy=4-=z ’
r=4-2y 2 —y—-1=0
4-2y—y+y(d-2y) =3’ |z=4-2 ’

_ y=
y= 1 {x=2
y=-3 ; _ 1y [(2;1); (5;—0,5) |
T=4-2y o=
32¢ _2¥ =725
3.

y
3 —-22=25

{t:’—z2=725. {(t—z)(t+z)=725_

t—2z=25 '’ (t—2)=25 ’
B(t+2)=T25  [t+2=29
t—z=25 ’ t—2=25

t=27 3 =27 r=3

{2=2 ’ {2%:2 ’ %:1’ (32)]
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25
— y+2r _ 77

1 2e+y #0
'(y_x)2z+y =072

4.

1
U3 Broporo ypaBHenus (y — )22ty = 0,2 cienyer, 9To

y —z = (0,2)?**¥, Toraa mepBoe ypaBHeHHe IPUMET BH

(0.2 - (2 = 22

25 ) 2z+y 2 -2
Crnenosarensuo (0,2-2)2+Y = - Te (g) = (5) i

CucreMa npuMeT BHJ,

2r+y = -2 2x+y——2 ) 2z +y=-2
y—x—022z+y’ y—z=(0,2)"2 y—xr=25 "

z=-9
{423 D)

(2z)4e®~v*~16 — 1 Jxz>0
5 { 2r —y =2 3 D(C): z < 0; 422—y%?—16 — derHOe

a) %(Zx)‘lzzgﬂm = (22)° ; {43:2 P2 16=0

2r —y =2 2 —y =2 ’
2z —y)(2r+y) =16 2r+y=8
22 —y=2 ' 2r—y=2"
=25
{ y=3 € D(C).
6) Ilycte 2z = 1, Torma 11-v*-16 — | BEPHO MPH JIIOOOM
1
T =
3Ha4YeHUH Y, 3HAYUT 2
y=-1

B) Ilycts 2z = —1, Torma

(-0 =1 (=)' =1— nernma
-1-y=2 ' |y=-3 '

[(2,5;3); (0,5;—1); (=0,5;—3)].
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loggxz —logzy =0 Jz>0
6'{x2—2y2—8=0 ’ D(C): y>0
210g3x—10g3y_ {1083x=21083y .
’ 2 2 Q )
2?92 -g=0 (T W —-8=0
=y’ e .
2 —2y2-8=0" Yt —2y2-8=0"
2
= y? =y 2
Tr =
=4 s [y= ;{y:g ; [(452) ]
=-2 0 y=-2¢ D(C)
logs z + logsy = 1 + logg 19,2 Jz>0
7{log2 (x +y) =logy b + 2 ’ D(C): y>0
logs zy = log5(5 19,2) zy = 96
logy(z +y) =logy(5-4) ’ r+y=20"

CucreMa MOpoXKIaeT 1O TeopeMe, oOpaTHOi Teopeme Buera,
m =12

KBaJIpaTHOe ypaBHeHue Buaa m? — 20m + 96 =0, [m _g

KOPHH KOTOpPOro, B CHJIy CHMMETPHUYHOCTU CHUCTEMBbI, COCTaB-

JIAIOT Taphl PelleHUs CHCTEMBI. [ (12;8); (8; 12)]

101+ez+y) = 50 ) D(C) 2c+y >0
lg(2z —y)+1g(2z+y) =2—1g5 "’ "122—-y>0

1. 1082z+y) —
10! - 10 50 . {2w+y=5.
lg(2a:—y)(2x+y)=lg?’ 2r—y=4"

e D(C) [(2,25;0,5)].

T = 2,25
=05
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9.

25z+y = 5¥y—2
glogfm _ y _ 5

52(””) =5Y77 ) 2z+y)=y—=z
4log\/—a: 4 5 )

DC): z>0

= -3z 1
=_3-'1: Y 2:—-
4 _ ; {4_1 ; Ty )

{
-
[ y= -3z
; 1 [(05-15)]
2

—5 ¢ D(C)

2“’ 22“”7
7\ = =6 .
+ (3 ,

log2 3x —y) +logy(z +y) = 2logy 4
J3z—-y>0
z+y>0 -
2z—y

2
Iycts (g) S t (¢t > 0), Torma neppoe ypaBHEHHE

MIPUMET BUJ: 32+ Tt—6=0; t= 3 .
= -3 ¢ (0;00)
2z—y

2 2\ 2 2 2r —y
Tak Kak t = 3’ TO (g) =3 3HAYUT 5 = 1.

Torpa cuctema mpuMeT BUI;

2 —y=2
logz(3w—y)+log2(w+y) =2.2°

{y=2x—2 _
logy ((3z —y)(z +y)) =4’
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y=2r—2 )
{(3x—(2x—2))(2x—2+x)=24 ’

y=2xr—2
{(x+2)(3x—2)=16 '

Bropoe ypaBHeHue npuMeT BUL:

Tz =2
3z2 4+ 42 — 20 = 0; _ 1o
)
1 2
Monyuum (2;2) u (—?O;—?(S).

10 26 10 26
ITapa (—?,——3—) ¢ D(C), tak Kak Y + (—3) <0,

wono D(C) z+y>0.
CnenosatenbHo, |(2;2)].

Pemnre cucremy nepasercts (11-15):

2\* [/8\ " _ 21
11. (5) (6) ” 64 ;
9e?=62-3,5 ~ 8./2
9z  9—3z 33
3 3= %
2z2—6z—3,5 < 23 .93
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4r—1>5

( qdz—1 25
y >? e —3|<1;

log 5|z — 3| < log\/—l’ e

4z > 6 z>1,5
r—3<1 r<4 : .
r—3>-1" z>2 ) {273)U(3,4] .

54a:+2

25z+1 >1 :

1+ logs(z — 4) < logg(x + 21)

|
{

|

{W -,

{ 42> 204
{

=

|

|

oy ; z>4

z+21>0 ' ;
—4) <

logs 3(z — 4) < logg(z + 21) 3(z—4)<z+21

z>4

2w <33 L416:5).

1
log1 (12 + z) + logs(3 — z) < logys — i
0, 3—:1: <0, 3ve+2

1
—logs(12 + z) + logs(3 — x) < logs 5
-T2 Vr+2

1
logs(3 — ) < logs 5+ logs (12 + )
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15.

¢ 3—z>0
12
logs(3 — z) < logs Rk 3 < 124z
3 ; 2
— < < 9, )
2<z<0 2<2<0

[ (z-2)(z+1)>0 (z—2)(z+1) >0

(6 —2x <12+ 2

3z > —6
—-2< <
<:E2<\:1:1\0 : -2<z<0; [(-2;-1]]
X < —
\[5‘7?2 TS

VT 5, /32
logs, 127<2
3\/2a:§+:c—6 > 3%

TO 1 <
logy7(3z — 1)

1

Tak kak log, b = ——,
log, a

9

CucreMy MOXKHO peIaTbh, MPEIBAPUTENBHO PEIIUB KaxKJ0e
U3 HEPABEHCTB. A 3aTeM HaWTH mepeceveHre pelleHHH ITUX
HepaBeHCTB. Ho MOKHO pemarh IIOCTENEHHO, YUUTHIBasA Orpa-
HUYEHHUsI, CBSI3aHHBIE WJIM C OOJIACTBIO OIpe/iejieHus Hepa-
BEHCTB, WX C 00JIACTHIO M3MEHEHNs BXOAAINNX B HUX BBIPa-
2KEHU, WK C PEelIeHNUsIMH OJJTHOTO M3 HEPABEHCTB.

1
log,x b = —log,, b;

k
V22 +r—-6>z V22 +z—-6>2x

1 ; 3 —2logs(3z — 1) )
B 2 3 0
%log3(3x -1) logs(3z — 1) <

PemuM BTOpOe HEPABEHCTBO OTHOCHTENLHO logs(3z — 1):

AN >
e L tog, (3x-1)
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V22l +xr—-6>2 V22 +x—6>1zx
[logz(3z —1) > 1,5 ; 3r—1>3%
| log3(3z—1) <0 0<3z—-1<1

, 24+z-6>0

202+ — 6 > z2 1

(32 >1+3V3 z>2+V3
1<3x<?2 1 2

3<SL'<3

1 2 g

s 277/
33 %’“@ﬂ

+\/§;00)-
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Tpenuposounas paboma 13

Pemre cucremy ypasrenuit (1-10):

1.{ 27 (5) ;

(\/5) 2 _ 9y—3,5¢

3Ty ]
2.{ 3w 3 ;
(27)Y = 32
Y2 —Ty+10 _
3. (32) =1 :
3r+y=28
5V . 2v8 =200
25V2% 4 4V = 689 ’
s [ (B2 =3"
2y —logg3r =1 ’
(22 + 3y) - 332 = >
27

3logs(2x + 3y) =22 — 3y

2y—1_4
o+ =64

log3y+log3:1: log3y—2log3x'
922y —xy’ =1 ’

jod

logs (3 — 6zy + 8z2) =logs (3 — )
ogxy logy (2x)+1=0 '

082y 4 3y1°82 T _— 16

10. logoy —logyz =1

© =2 o
/—’h\/—’h\f-d\—\/—’h«’—’hf—’b\/—’HF’H/—M
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Pemure cucremy Hepasencts (11-15):

3\% /21 ‘2Z< 125
11. { \5 25 729

3412—12:5—3,5 < 27\/§

1
z2—3 _
12. 9 < 27 ;
logg (1 —2%)" <4
2z+7
13. { & >4 ;

log0,5(16 - .’IJ) < 1080’5(2 - 33) -1

logs(21 — x) +logg o(z — 1) > log 53

14. 0’2\/29:+3 < 5% ’
2 — —2z—2

i, {0’5\/29; 553 < () '

logs, 928 > 2

IIpumevanue. IIpoBepsisi CBOe peleHHe U PacCMaTpPHBas HpeJ-
JIO’KEHHbIE DellleHNsi TPEHUPOBOYHOM paboTsl 13, o6paruTe BHIMA-
HHE Ha PaBHOCHUJIBHOCTb IIEPEXOZOB OT OJHOI CHCTEMBI K IpPYroit
(ocobenno B cucremax HepaBeHCTB 11-15). BaxkHo oueHb XOpo-
110 Pa306paThCsl, B 4eM IIPUYNHA PABHOCHIBHOCTH TOTO HJIM HUHOTO
IIEPEX0/Ia, TaK KaK B PUBEJEHHBIX PEIIEHUSX CHEIHAIbHBIX II0sIC-
HSIIOIIMX KOMMEHTapUeB HeT.
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Pewenue mpenuposowroli pabomwt 13

Pemure cucremy ypasuennii (1-10):

1.¢ 27~ (5) ;
(\/5)2"” — 9y—3,5z

3v. 3——3 — 3—2(0,5—1:) 3y—3 _ 3—1+2z

1\ 2= . .
(25) — 9y—35z ' 2z — Qy—35z

y—3=-1+42z y—2zr=2
r=y— 3,5z ’ y=45x °’

4,50 —2r =2 25x =2
y =452 " \y=45z"

bl

3.37-Y — 3%y 3:c—y+1 = 3%y
’ { xy=>5

b

z—y+l=zy z—y+1=5
’ Ty =25

{
{
{
(208 o {2208 [mssm)
{
{
{
{

r=44y z=4+y .
Yy +4y—-5=0"

fii?sy; },;i JEhASED)!

6 3ak. 1157
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s, =y,

3xr+y=28 '
1 1
V15T A R 1
a) (—1)81-63+10 — 5 (~1)B =1’ —5,9 .
y=9 y=9
5) [ (o O = (32)°
3r+y=28 '

3z >0 x>0
3r+y=28 ; 3xr+y=8 .

{§§:§=s {“’:
{(2; 2); (1;5); (%;7) ; (—%;9)

{53@-2\/@:200

R

<
Il
~N ol
e
e ey, N

C(Ty=2
{y2—7y+10=0 —5 L

I
wl'_‘\]l—lCﬂl\DlQ

8 @ 8€ 8w
Il

25V | 4v¥ — 689

[Tycrs 5V2% — ¢ (t>0), 29 =2z (z>0).

tz = 200 2tz = 400
Toma{t2+z2=689 2 {t2+z2=689 *
t+2z=33
(t+ 2)% = 1089 t+2z=-33
(t—z)2=289’ t—2z=17
t—2z=-17
) [tz=33 —25 522 — 52
Y \t—z=17 b Y ovi g3

{3/%:2. {2 =8 {:c=4
\/g:3 ! y=9 ! y=9'
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{ r = 13,5log} 2

VY = logy 25 y = (2log, 5)2 y =4log2h
t+2z=-33 t=-8

B){t—z=17 ; {z=-—-25 0

g [tre=-83  [t=-2 4
t—z=-17" z=-8

| (4,9); (13,5log2 2;410g35) |-

. [Eom=32
"2y —logg3zr=1"

logs(3z)% = logg 312 2y -log3(3z) =12
2y =1+logs(3z) ’ 2y =1+logg3z ’

(1 + logg 3z) logs(3z) = 12;
log3(3x) + logs(3z) — 12 = 0;

[log3(3a:)=—4. [3x=3‘4. [:1:=3‘5. x:ig
logs(3z) =3 * |3x=3% > |z=32 " r=9 '
1
R0 i B W
oo asita)
243
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5
.33y—2z — =
6. (2r +3y) -3 T
3logs(2z + 3y) = 2z — 3y
N 5
(2z + 3y) - 3322 = —
4 LT
logs(2z + 3y) = §(2x - 3y)
\
2x—-3y
5m3 .33y—2w_i ﬁ
27 5 .
2z—3y ’
L2x+3y= 3
2c-3
5 :63 ‘- 33y -2243 _ q (\7_5_)21_3?/ -3 . 33y—2z+3 _
2z—3y ) 2z—-3y ;
2 +3y=5 3 2x+3y=5 3
3y—2:c+3
=1 3y—2z+3=0
2x—3y ; 23y
2r+3y=5 3
2 +3y=5 3 Ty
N T e B ey
2a:+3y—53’ 2o4+3y=5" |y=3" |\ '3/
2y —1_4
T {xy 2 =64 z#1
10g4x =log,4 (2y2—1)log4:1:=1. logyx #0
log, z¥°+2 =log, 64 ' | (¥* +2)loggz=3 > (z#1) ~’
2y -1=
log4:c
log4:1:

1
3HA4YUT 2y2—1=§(y2+2); 6y2—3=y2+2§ y2=1-
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y=1 ) y=1 . y=1
2:12-1) -loggz=1" loggyz=1" r=4"

y=-1 CJy=-1 y=-1
(2-(=1)2-1) -loggz=1" loggz=1" \z=4 °

(41);(4-1) |.

log§y+log3w loggy = 2log2 z
8. 2 2 .
Iy — 2y =1

[Iycte logzxz =t; logzy = 2.
ITepBoe ypaBHEHVE PUMET BHJ,
2242t =22 224 2t—22=0;

—t+ V2 +8t2  —t+3t [z-—-t

z1,2: 2 - 2 Z=_2t .
) loggy =loggz =~ [y==z
92y —ay?=1" 93 — 23 =1"

y=z  fJy=z (11
8x3=1" 2r=1" 2'9 )"

(3) ()]

> <3
logs (3—6xy+8:1:2) = logg (3—y2) y>0
> log,y —log,(22) +1=0 ;i D(C): L y#1
’ ’ z>0
z#1

3— 6oy +82” =3—y* y? — 6zy + 822 =0
log, y — log,(2z) +1=0 ' | log,y — log,(2z) +1=0 "
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y=2z
y=4x
log, y — log,(2x) +1 = O

y =2z :
log, y —log,(2z) +1=0"

y =2z .
logw2sc logy, (22) +1=0"
y=2z y=2z y=11¢D(C)
logm2a:—0’ 2r=1" r=3
y=4z )
ogx(4sc) logy,(2z) +1=0"
y =4z
log, (4 log,(2 ;
logo,z  log,(4z)
y=4z
2+logor 1+logyz .
0
logez 2+ logyz
24+t 1+t
ITycts logy, z = t; %—2—1—t+1=0;
(2+t)2—t(l+t)+t(2+1t)=0;
x_l
t=-1 logoz = —1 )
2 —0- . g2 . 2
t“+5t+4=0; [t———4’ [log2:r=—4’ x—l.
16
1
Ipu z=5 Y= 2¢ D(C) (22 <3).
1 1
In =— y=-=.
PRT=1 V=1

11
16°4) |
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lo logoz __
' {x 82Y + 3y °82% =16 alogcb — plog.a

logoy —logoz =1’

ylogzac +3. ylogzz =16 ' 4ylog2z =16 .
logoy —logez =1 ’ logoy —logoz =1"

you® = 4 . [logyyET = logy4
logoy —loggz =1" logoy —logox =1 "

logy x - logoy = 2
logoy —logoz =1 "~

t-z=2

HyCTI: 10g2y=t; lngxZZ; {Z—tzl ;

{t(1+z)=2_ {t2+t—2=0_ [t=_2

; _ ; t=1
z=1+1 z=1+z2 =14t
a) t=1 logoy =1 y=2
z2=2" logox =2" r=4"
1
6) t=-2 logyy=—2 ¥=1
z=-1" logoz =—-1" 1
SL':§

11
4:2) [ = = .
(4;2); (2, 4)
Pemure cucremy HepaBeHcTB (11-15):

3\* [21\™* 125
w6 (3) <,
34:1:2—121:—3,5 < 27\/§
329: 3——61: 53 36 3—4a:+6
5% 54 36 |55 ; { 52048
342°-122-35 - 33+0,5 422 — 122 — 3,5 < 3,5

<1

bl
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<1 . —2x+3<0 .
’ (2z+1)2x—-T7) <0’

32026 _ 3-3 2$2_26<_f’

logs |1—:1: 4; |1—x|<3 ;
1—-22#0

272 < 3 2 <15

x—1<34' <82 | [z¥<15

2 —1>-34" x? > 80" {:1:2761 ’

z2 #£1 z2 #£1

mmﬁmﬁ
(V) U LD @ VD)

21-1—7

b

logo 5(16 —z) <logps(2—z) — 1

2:c+7 3z>22

logg,5(16 — ) < logg 5 2(2 — ) !

—2r+7>2 r<25
16—x>4—-2x ; z>2-12; [[-12;2)].
2—z2>0 <2

2z+7
{ logo 5(16 — ) < logg 5(2 — x) — log 5 0,5
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logs(21 — z) + logg o(z — 1) > log 53
14. 0, 9V2z+3 < 5 ’

logs (21 — z) — logs(z — 1) > 2logs 3

5- \/W<5— ’

logs(21 — x) > logs(z — 1) + logs 9

—V2zr+3< -z ’

21—z 29(x—1

{log5(21—a:) >logs 9(z — 1) 150 ( ) _
2z +3>2 V2r+3>zx

10z < <3 L
:1:>1 ; r>1 ; 1 3 X
2z + 3 > x2 22 -2:-3<0 —M—»

15. 0, 5\/217+5z < (\/_) —2z-2 { 9—V2z?+5z—3 <21
logs, 228 > log, 528 >logy, 5(32—2)%’
V2r2+5z—-32z+1
3r—2>0 ;

1083, 528 > logz, »(3z — 2)?

(222 + 50 —3> 2% +2z+1
2

x> 5 :

. log3z—-2 28 > 10g3m_2(3:1: - 2)2

(22 4+3x—-42>0

x > 2 .
3 )

| logs,_o28 > logs, (37 — 2)?

.

A

xz>1 . z>1 .
logs, 228 > logs, _2(3z — 2)2 28 > (3x —2)?° ‘

r>1 >1
3-2< 2T <2+2\/_ ; (1;2+32\/7
3r—2>-2V7 > 3y

3
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Tpenuposournvie Kapmoury 2
(na ypasHnenus u nepasencmea)

Kapmouxa 1

1. Pemmure ypasuenne 322+t1 —10-3% +3 =0.

2. Pemure nepaBenctBo 3 - 16% + 2 - 817 < 5 - 36”.
3. Pemure ypaBHenne /64 — v/23%+3 412 = 0.
4. Pemmure ypasuenue log, 92 - log% z=4.
5. Pemure HEepaBeHCTBO
1
2logys((14+2)(3—12)) — log\/— (14z)>log1 (5)
5
2(z=1)(z -
6. P 1 2 1.
eInTe HEPABEHCTBO log, ; 715
7. CpaBHure uncia logs 7 u logs 6.
logg 15 =a _9
10g12 18 =1b 10g25 24 =

Kapmouxa 2

1. Pemmure ypaBHenne 3logs 2 + 2 — z = logs (3“” - 52”“”) .

1 1
2. Pemnte ypaBuenue 3-47F + 3 92— =6 .41-7 _ 2 .gl-z,

3. Pemnre ypaBHeHue (\5/5)3C + ( 1\0/5)%10 = 84.
4. Pemmure ypasHenue log,2 81 + logs, 729 = 3.

5. Pemmure ypaBuenue 3logie 4 glogsz — 162,

6. Pemmre nHepasencrso (z2 — 4z + 4)z2_m_6 >1.
7. CpaBaure 4ncia log,3 u logs 11.

8. l"f;;(’:b“ logs 30 =?
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Kapmouxa 3

1.

2.

. qzr—2 2\ %
. Pemure HepaBeHCTBO >1+4 (—) .

. Pemmure ypaBHeHUE (1 +

. Pemmure mepaBencTBo

Pemmure ypaBaenne 9571 — 32+1 4 3273 = 1,
1 1 1
Pemure ypaBuenve 4 = +6 =z =9 =.

3* — 2% 3

1

%) lg3+1g2 =1g (27— V/3).
z—-1

logs (9 — 3%) — 3

<1

. Pemmre nepasenctso log 3, (2% —2,5z+1) > 0.

241

. Cpasuure 4ucna (3log;s 1862 + log;¢ 1866) u log, 1863.

logs 15 =a

=7
log 24 — b | 10812548

Kapmouxa 4

1.
2
3.
4
5

6.

. Beruncnure

Pemure yparenne 4% — 10-2771 = 24,
1 1 1

. Pemnre HepaBenctso 6 -9z — 13 -6z + 6 -4z < 0.

Pemure HepaBencTtBo /9% + 3% —2 > 9 — 3x.

. Pemnre ypaBHenue Slogiz 4 glogsz — 1250.

. Pemnre ypasuenne lg? 100z — 1g2 10z + 1g? z = 6.

-1
Pemure HepaBeHCTBO 10g ;46 (log2 z ) > 0.
e r+2

Borauciure 2V10823 _ 3v/logs 2,

logz 135 logs 5
log;5 3 10g405 3"
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Kapmouxa 5

1 1
1. Pemmre ypaBHenue 3 - 4% + 3 L9TH2 = 6. 47+ _ 1 9=+l

2. F"emm*e ypaBHEHHE ( 5+ \/ﬁ)z + ( 5— \/ﬂ)m = 10.
3. Pemmute ypasuenne x° + 139272 — 108 - 272% = 32.

4. Pemmure ypaBuenue log,, % logiz +logiz = 1.

5. Pemnte HEepaBeHCTBO 5logdz < 10 — glogs T,

6. Pemure HepaBencTso log, v/3x +4 > 1.

lgb=a
£ ng3 =b

10g30 8 =7

8. Berunciure, 4ro 6osbme: logigg 1323 nmnm loggs 147.

Kapmouxa 6

1. Pemure ypaBHenue 8% + 18% = 2. 27%.

1 1
r—= T+=
2. Pemmwre ypaBHenue 4% —3 2 =3 2 — 221
3z—5

3. Pemmre HepasencTBo (3 —z) 83— < 1.
3
4. Pemure ypaBrenue logs, p +logiz =1.

5. Pemure ypaBHeHHE
log, x-logs z -logs x = logy = -logs x +logy x logs x +1ogs zlogs x.
1
6. Pemmure HepaBeHCTBO g2 logie—logaa® 5
x

log; 12 =a

=?
logyy 24 = b logs, 168 =

zy =40

8. Pemwure cucremy
z'8Y = 40.
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Kapmouxa 7

1.
2.
3.

. Pemure HEepaBeHCcTBO

. Pemure cucremy {

x
Pemure ypaBuenue 1+ 32 = 2%.
Peuinte ypaBHEeHUE 22z .97 _ 9.632-1 4 422-1. 342-2 _

Pemute ypaBHeHne ( 2— \/§>gc + ( 2+ \/ﬁ)z =4.

. Pemmure ypasuenue /21g (—z) = lg V2.

log; (9—z)  2-—logs4
log; (4+z)  logs (z +4)
logy (2 + 1) (z — 3))
logy (z — 3)

Pemure ypaBuenue 1 +

<1

.lgb64=a; logyy V125 =7

lgy® =2zlg (22 — y)
T—T=,/y—y.

Kapmouka 8

1.
2.
3.

Pemmre ypaBaenue 27 -273% 4+9.27 —23¢ _27.27% =8,
Pemmre ypapHenne 2% 12-2 — 22°~4 = 992: 7 € Z.
Pemmre Hepasencteo (22 — 8z + 16)95—6 <1

loggz —1
g?’—z—2log3\/5+log§:c=3.

Pemure ypaBHeHne ]
083 3

5. Pemmute HepaBeHCTBO logs, (x2 -5z + 6) <1

. Pemure ypaBueHue

(x+4) -3 g =(z+1)|35 1] + 3+ + 1.

10g14 T=a

=?
logy4 5 = b logss 28 =7

. Pemmmre HepaBeHCTBO

log logs (VaZ+1+ z) <logslogy (VaZ+1-z).

3 5
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3auemnovie kapmouxu 2
(na ypasnenus u Hepasencmaea)

Kapmouxa 1

1. Pemmure ypaBrenne 4/log, v5x = —log, 5.

1
2. Pemmure HepaseHCTBO logg,2 (6 + 2z — 2%) < 3

3. Pemwure ypasHenue (\/4 + \/B)z + ( 4— \/ﬁ)z =8.

4. Pemmure ypaBuenne z'881 — 98 — g,

2

z
z+4 <0.

ot5
6. Pemmre nepasenctso (22 +z+1)2+2 > (22 + 1z + 1)3 .

5. Pemmnre nepasenctso log 5 logg

7. Pemure ypaBHenne 32%+4 4 45.6% —9.228+2 =,

8. logsc8 =a. logsg9 =7

Kapmouxa 2

1. Pemmure nepasencrso log, (log, (4% —6)) < 1.

2. Pemmre ypasnenue z2log, 27 - loggz =z + 4.
3. Pemnre HepaBencTBo x'°82% 4 16z~ 10827 < 17.
4. Pemnre ypaBHeHUe

3. 7log; 2-1 | glog, 2 _ glog, 2+1 4 glog, 2-1,
5. Pemure HepaBeHCTBO (45[:2 + 2z + 1)382_38 > 1.
6. log142=a. logyyl6 ="
7. (VT+av3) + (V1-a3) =4
8. Pemure ypaBuenue

167 + 6257 — 3- 100 — 2 - 4% (4° — 52%) 4 2. 40% = 0.
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Kapmouxa 3

[y

A A o o

. Pemnre vepasencreo (2%

1 1
Borunciure (271°g2 3 4 plogas 49) (811034 9 _ glogy 9) )

—-92. 2—m)10g9(2z+3)—1083-”3 > 1.

Pemnre ypasuenune log =z -, /log = —log,9+4 = 0.
V3 V3 £

Cpasaure uncia: log, 3 u logs 5.

2 gy
PemmTe HepaseHcTBO |z — 2| ~2073 < 1.

Pemute ypasHeHne (\/ 5+2\/6> Singﬂ+ ( 5—2\/€> sin = %

Pemure ypapaenue 23% —8.273% — .27 4 12.27% =1,

logs4=a

=7
log, 3 = b logog 12 =7

Kapmouxa 4

1.

. Pemmnre nepaBencTBo

. Pemmure cucremy {

lg3=a

=7

log; z —log; =

. Pemure HepaBencTBO 22 2 —x 2 < -1

1 1
—z—= -z
. Pemure ypaBrenne 4% —3 2 =32 — 2721

. Pemmure ypaBrenue ( 4 — \/ﬁ)z+(\/4 + \/ﬁ)mz (2\/5)35

1 1
logs (2 — 7z + 12) * logs20°

. Pemmre nepaencrso logy (2% — 1) -logy (277 —2) > —2.

2

. Pemnre ypasuenne 1g (6 - 5% + 25 - 20%) = z + 1g 25.

(V)7 = VaTs
(Y277 = Va2,
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Kapmouxa 5
1. Pemure HepaBeHCTBO log 1T+ loggz > 1.

2 24 — 27 — z?
2. Pemmnre HepaBeHCTBO logos .2 (—#) > 1.
16

3. Pemute ypasrenune 81% — 16% — 2 - 9% (9% — 4%) 4 36% = 0.
logz (z 4 2y) +log1 (z —2y) =1

4. Pemure cucremy 1 3
2+yt=4+_y
2
5. Pemnte Hepasencreo (5 — )4m+7 < 1.

<log1 log1

3
7. Pemnte ypaBHeHue (/ (g) f (/’

8. CpaBHure uncna: logs5 u logg,; 15

6. Pemmure HepaBeHcTBO logy (log3

Kapmouxa 6

1. Pemnre HepaBercTBo log, log, x + logy log, o < 2.

2. Pemmute ypasuenne 418+ — glgz _ 3. 3lsz” — 0,

3. Pemmre nepasencrso log(,_q) (z +1) > 2.

4. PemvTe HepaBeHCTBO

2222 419 (x4 2)-2°+82% < (x + 2)- 2% + 92227 +- 87+ 16.
. Pemmure nepasencrro |z — 4|(22=9)(2=7) 1.
. Pemmure ypaBnenue (\/\/.’172 —8r+ 7+ V2 -8z — 9)38 +

n (\/\/:1:2 82+ 7 — V22 —8x—9)m = oot

[= I

9 2r—y 9 2z2—y
7. Pemmwure cucremy 3 (g) +7- (g) —-6=0
lg(3z —y) +1g(y+x) —41g2=0.
8. Pemute HepaBeHCTBO

V&2 =T ¥ 10+910g4§ > 2z + 14z — 20 — 242 —
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Kapmouxa 7

1.
2.

. Pemure cucremy {

. Boruncaure

. Pemmnre ypasnenue ( V2 —

Pemure nepasenctso log, (\/ 9—z2—z— 1) > 1.
Cpauure uncna: logy, 80 u logg, 640.

Perute nepaBencTBO

log 1 logz (\/sc2 +1+ :c) < logy log1 (\/SU2 +1-— :1:) .
7 7
647 + 64% = 12

64°+Y = 44/2.

logs 30  logs 150
10g30 5 10g6 5 ’

. Pemure ypaBuenue

log;_o, (62% — 5z + 1) =log;_3, (422 — 4z + 1) +2.

Pemure HepaBeHCTBO
1 1

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

log2—5a: 3+

4) log,2_, (logg(Sz—Q)) _o
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HroroBrie camMocTosiTe/IbHBbIE PADOTHI
Hmoezosasn camocmoamenvras paboma 1
Berunciure (1-2):

4
1. 38453,

2. 24310g9(\/§—1) . 24310g81(4+2\/§) .95 logy, {‘/é'

Pemnre ypasuenus (3-6):

3. logs x - logy x = 9log, 3;

z+3
4. 6-3%2t3_5.3 2 =37,

5. lg5(x +2) +1g(z+1) =1;

1
1+logyx”

6. logy, (422 — Tz —3) =2 —
Pewnre HepaBencTsa (7—9):

7. 10g0’25 (-'1:2 + 3-'1:) 2 -1;

8. (47% —10-27""1 + 4) log,y(3z +4) > 0;

9. 0,5'%885% 4 zlo%0s % < 0,125,

Permmire cucreMy ypaBHeHUiA:

{log07(7—x2—y2) =0
10. ; .
lg(z — y) —logg 1 (z +y) =1g8 + logg ; 4



UroroBast camocTosiTesibHast paboTa 2

179

HUmozosan camocmoameavras paboma 2

Borunciure (1-2):

1. logQ{’/g-log\/g\S/ﬁ-log\/gS;

logz 54  log; 486
" logig3  logy3d

Pemure ypasuenus (3-5):

3. log, (4 — 3%) = 0;

6 3 2
4. log12 (.’I? + ]. + m) = 10g12 - + 1,5;

2
5. logiz +loggz + 14 = (VI6—2?) +a%.

Pemnre HepaBercrsa (6-9):
1

S >
logs (222 — x) > 5

7. logr (2% — 7z +6) —logr (22° — Tz + 5) < logn (z + 2);
3 3 3

8. |1 —logg(z + 1)| +log1(z — 1) < 0;
9

9. 5log2m + 12log2z < 13log2 T

Pemnre cucremy ypaBHeHwuit:

10 loggg(2y —3z+1) =0
"1 0,5log5(3y — x — 1,5) + log,(8z) =0
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Hmoezosas camocmoamenvras paboma 3

Berauciure (1-2):
loga3  logy12,
" loge, 2  logg2’

2. 5,/log53 _ 3,/log3 5

Pemnre ypasuenus (3-5):

3. logz; 13 =logy s V3;
4. log,  5sin 2z = logg, 16, 4.2 Sin 27;
5. (z—1)8%+8 =621,
Pemnre HepaBeHcTBa (6-9):
6. log, o (522 +9z+4) > 2
7. logs(4 — 2x) logg o (22 + 2) > logg o (22 +4 — 222) ;
8. log,2(z +2) <log g (z +2)%

x2

9. 10g,2, 9, 2 (z2 + 82+ 7) <log,, (z +3).

Pemnre ypaBHeHue ¢ AByMs IEpEMEHHBIMHU:

241 1 —|z—y+1]|
10. 2% + 3 =3.
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Hmozosas camocmosmenvras paboma /4

Borunciure (1-2):
1. Beipasure log o 54 uepe3 a = logg 8.
2. Pacronoxure B nopsifike BO3PaCTAHUS
log, 5, logs 8 u logg 32.
Pemnre ypasrenus (3-5):

3. 4lsotl _glee _ 3. 3l8e" — q;
4. 1+V3) +2° (2+V3)" =2
5. logs_o, (12 — 17z + 622) — logy_s, (9 — 12z + 422) = 2.

Pemnre Hepasencrsa (6-9):

5x+4

6. (222 -1)""" <1

)

7. logy2 (5+ 2z — 2%) <

N =

8. 10g30_3.92 (2% — 3)” < logys _5 (27 — 3);

9 logy (22 + 5) 1,5
T2 +1 z+1

Pemnre cucremy ypaBHeHUiL:

10 z=1+3logsy
"yt =y 542052
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Hmozosasn camocmoamenvras paboma 5

10.

. Pemure ypasuenne 5% ~62+11 = 16 + 6z — z2.

. Pemmure ypasnenne logs_ 4,2 (9 —4z%) =2+

x
. Pemmre ypapnenne — = 34-V7,
. yp e
. Haiimure nenoe uncio, Koropoe Haubosee yIaJeHO OT MHOXKe-

cTBa pemenuit Hepasercrea ((0,25)1% — 8) (2% — 32) > 0.

. Ykaxure HanboIbIIee eJjioe 3Ha4eHue T, IIpu KOTOPOM 4YHUCJI0

22+l cocransier 6oee 200% ot ymncia 372 4 1.

. Haiianre ync/io nensix 9uces, Ajis KOTOPHIX

(35 + 34z — 2?) - logy(z — 5) > 0.

2

Haitnure cyMMy Bcex 1esIbIX pelleHuit HEpABEHCTBA
logyy(7 — z) > loggy 7g(z — 1) — 2.
1
log, (3 — 4x2)°

30+\/4+log421x E(y) =7
. y) =171

.y =logpos 3

Y= x‘/g; zV3e [6;10]. TIpu KAKKX UEIBIX T STO BO3MONKHO?

Pemnre HepaBencrBo 1210827 4 5lo82@  13loga 7,
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Hmozosas camocmosamenvras paboma 6

10.

) (4 _ \/1—5-)2:1:2—31:4-1 + (4+ \/ﬁ)2Z2—3:E—1 _
. (%)10g7 z—2 — 7

. logy g2 (2— 2% —z%) <2

8
4++15

42m2+0,5 + gzs <3 - sin? z.
glog, 2 + 4log; 3 < 20.
(47 3. gm0) BT T

1
B log (2 —222)°

(ylogoz — 2+ y/logy z + 1) (logy z — 34/logy z — 2 4+ 2) <9.

Zo
. Haiinure otHomenne —, rue (Zo;yYo) — pelleHHe CHCTEMBI
Yo

logy(zy + 1) = 2log, y + logy (z — 2y)3 -

{ 1+ logs(z + y) logy 3 = 2log, 7 — logy
8

4V9-2% L 9 £ 9.3V
3lz+2l 4 gle=1 > 98

logg (log% (18 + 6z — :r2)) =z% - 6z + 10.



PeweHund

Pewenue mpenuposounsxr xapmoyex 1
(na ceoticmea nozapugmos)

Pewenue mperuposounot xapmouxy 1

1 2
1. logi \3/§=—§log39= —3|
3

4 3 3
2. log%\/g=3logb\4/l_)= Zlogbb:.

3. 4log25 — gloga 5 . 9logy 5 ____5,5_:‘

1\ 2 1+ logs9 1
4. (VB)HE = (55) : (55) —5.52%°

=5.5083 =|15|.

=.

DN =

5. logi (log, (logg9)) = log1 (log, 2) = log1
2 2 2
6. 6¢° =62 =[36].

7. (Ig50 +1g2)° = (I (50 - 2))° = (Ig 100)° = 25 =[32].
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10.

11.

12.

13.

14.

15.

12
+log1 3= Togg2 +log1 3=1log, 12—logy 3 =log, —
10g122 5 loogg212 2 3
=log24=.
In8
116+log\/—1— log z1=0 ]

_ In8 _ln23 31n2 3
“Inl6 2% 4m2 |4
loggs 16 %10g54 _
log%4 "~ —logs4 '

logwlOO lgg
lg9-logy 100 = 1g9 - ~1== = 5215100 =
g9 - logg 89 Top 0 = igo [2].

1
2logy 6 — - logy 400 — 3logy V45 =

3 3
1

= log1 62 — log1 4002 — log; (\3/4_5)3 =

3 3
=log1 36 —log1 20 — log3 45 = log1 36 — log1 20 + log; 45 =

3 3 3 3 3

36 - 45 1\

= log1 = log; 81 =log (—) =.

172 1 17
log217+2log1 (3—2) —log217+§ 2. logl 33 =

17 17-32
= log, 17 — log, 33 = log, I = log, 32 = .

logi3tgx + log 3 ctgx = | tgz >0 ]

=log3 (tgx - ctgz) =log 31 = @

2
log 3/zos7 (1—sin x) log 3 \/mcos T = 710805, COST = @
3



186 Pemenna

Pewernue mpenuposouroti kapmouwxy 2

1
1. log: V2= _i210g22=.
T4

2
log,a = 3|

3. 910g3 V2 3210g3 V2 _ 3log32 — ‘

2. log ; Va=

[T

1 ) 4+log, 22

4. (\/7)4+log74 _ (7'2' —=72. 700872 — 49.9 = '

1
5. logy, <log 1 (logys 5)) = log, (log 1 (5 logs 5)) =
2 2

1
= log, <logl 5) =log;1= @

2

6. (In5)3"°8s! = (In5)*° = (In5)° =[1].

-7
7. (logls 3+ Togs 15) = (log;5 3 + log;55) " = (log;515) ™" =
= 1_7 = .
1 1 -1 21
8. oz 3 —log% -= logs 21 — _—110g37— logs - = logs 3 —.

g27 3lg3 3
LRl 28t 2 _[15].
% 159 = 21g3 ~ 2

log%S _ %10832 _ logg2 3

10. =
logg 16 logs 4 2log; 2 2

In15 1nl5 Inl5 |1
11. In15-1 = - = ==
n15-logyse = 1 oor = 152 ~ 2nis |2
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2 2
12. 4log13— glogl 27+2log, 6 = —log234+§log2 33 +log, 6% =
2 2

32/3)3 . 62 32.32.92
= logy % = log, — i = log, 22 = .

75
13. logs 75+ 3log1 v/3 = logs 75 —logs 3 = log; 5 =logs25= [2].
5

14. logg, 9, (208 ) + loggn o, SiN T = loggy 9, (2cosz - sinz) =

= logg, o5 SIN 22 = .

1
15. logyz, cOST — ———— =

lOgsin 8T
= logg ; COS T — logys , SIn T = logy, , ctgz = .



188 Pemenns

Pewenue mpenuposounoti xapmouku 3

1. log; V125 = N p>0

5 log,» k™ = —log,k npu ¢ p#1

— M _3 " k>0
-1 4|

1 logz 2 ol 9 _9 B 1
3. (5) — (3 2) 083 < _ (3log32) =922 _ .
442logy 5
4. (\/-5)4+log225 (22) =22'210g25=4,5=.

5.34 741 =34.70=[34|.

1
6. (Igd+1g25) 1= (lg(4-25) *=2"4= =

1
7. logy (logys (logp 32)) = log, (logys 5) = logy 3 =73

lg16  1g2* 4lg2

_8_[,2
TlgVB g2t 2lg2 3 73]

log1s25  2logy5 logy5 3logy 5
9. = =-2 —22 -——1 .
log 1 V5 _%I log, 5 log, 5 logy 5

1g 102 21g1
10. lg4 - log, 100 = lg4?2 —2.1g2- gO =[4].

3
11. log = 8=1log 1 8=log 128 = — log22—.
4 75 2 2

12. log, (cos2 7z + sin? 7:c) =log;1= @

wl



Pemenue TpernpoBouHbix KapTouek 1 (Ha cBoiicTBa Jorapudmos) 189

13. 361°g65 + 101—lg2 — 62 logg 5 + 10110— lg2 _
10

— (Qlogg 2 1g2) 1! — o
(6%6%) +10 (10'¢2) ! = 25 + - [30].
1
14. —log, (log2 V \“/5) = —log, (logg 2§) = —1082% =[3].

1 1
15. (812—510&;4 + 2510g1258) . 490872 —

—l-—llo 2
— ((34)4 2 g3 +52log52> . 72logr; 2 —

— (31—2 logsz 2 + 52 logs 2) (7log7 2)2 _

-2 2 3
= (3. (3lo8s2) ™% 4 (5logs 2) ).22= (Z + 4) -4=3+16=.



190 Pemenns

Pewenue mpenuposouroti xapmouky 4

4 4
1. log1 V16 =logy-123 = _illog22 =-=|
2

2

logpb=|=|.
3. (= — 2—2 0829 __ 210g23 —92-2 _ |2 .
(7)  —E-Ewy ool
1)2+2log37

4. (\/§)2+log349 _ (3-2-
5. ¢3In2 _ (eln2)3 —93 _ ‘

1
6. logg [ log 1 (logss 2) | = logys (log 1 (— log, 2)) =
= 572 \ 5

1

TN E

=3!.3l87 =3.7=[21].

_11 1l 1_ 11 1_115__2

—3%2\ 75 %55 )~ 05 855 05 ©5°7
1 1
=§log22=.

-3 -3 3\ —3 -3 1

7. (lg8+1g125)7° = (g (8- 125)) =(lg10) =3 =37

8 ln27_ln33_§ln3_ §
"In9  In32 2In3 |2/

In €3 3lne |3
. 3: = 20— =
9. In12-logyye 111121n144 Il 2ln12 |2
1
10 logg\/g _ %10g35 — _l
log L 125 :‘%log35
11. logs cos = =lo \/§_10 Lg"llo ﬁ_
. g%csﬁ— g%2—g(£)22_2 6v3 9 T
> 2

o]
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12

13.

14.

15.

2tg 22°30'

lgmzlgtgét{) =lg1=@
_ 2tga
(Tak Kak tg2a = ———l—tg2a)'
1
—logs (log3 Y, \3/5) = —logs (log3 %) = —logs 9= .
1 4

811logs3 97logg 36 4 3log79 — 8110835 + 97logs 6 + 3dloge 7 _
4
— (34)10335 + 33logg 6 35101;37 —54 463472 =

=625 + 216 + 49 = |890]|.
2 1
logs (loga Va? + log, \S/'d) = log, (loga a3 +log, a3> =

2 1
=10g2 (§+§) =10g21 2@



192 Pemenns

Pewenue mpenupogouroli xapmouxuy 5

1 1
= = 1
1. log: V2 =logy-325 = 2 logy2 =|——|.
3 -3 15
3 3
2. log\/—\/_—log % a2 = %logaa—@
4

1 1\ 2
3. glogs05 — 37185 _ (310% 5) N
il
2+log, 16 24-2loggz 4
4. (V3) =3

= 3ltloss4 — 31.3logsd —[3.4 = 12|

N | =

5. (10,2 +1g0,5)% = (1g (0,2 0,5))° = (10,1)® = (-1)® =[1].

log149 2 log,7

6. : 1=:i 7=

log ;3 7 T logs

llneS 1 3lne )
. 23 = 3 = = .
7.2 (2 ) (2Y)

8. 2log1 5+logg o3 —
5

15
-——2—log53+log515=—2+log5—3—=—2+log55=

1
—1 —1
5 log5 225 —2logs 5 —logs 3 — logs — 15

- —241=[1]
1
9. log1 15+log254 g\/g\/5=10g5 15+log52—log¢g\/_=
15-2
_ log5 15 + logs 2 — log; 6 = logs —-— = logs 5 =[1].
1
= 5logs 2
— 2 = 32 _

10. log\/§\/32clog49—-g10g332'10323— logs 2 —'
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1
=1
11. logs V5 5 ngg .

logg5 %logg

1 2
12. logg12+0,5log1 9 = 3 log, 124 0,5 - —3 log, 3 =
8

2
(logy 12 —log, 3) = .

2
13. logg, 2, [(sinx + cosz)? — 1] = log, 2, (sin 2z)% =

= 2logg, 9, Sin 22 = .

W =

1

"N

. logs (3tgx) + logy (ctg z)? =
=log; (3tgx) +loggctgx = logs (3tgx - ctgx) =logz 3 = .

1 1
15. \/25log65 1 49logg 7 — \/25log56 + 49log7 8 —

— \/5210g56 + 72log78 — \/(510g5 6)2 + (7log78)2 _
=62 +8=10|.

7 3ak. 1157
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Pemennsa

Pewenue mperuposouroti xapmouku 6

1.

log, 5 - logs 6 - logg 7 - logy 8.

logg 7 - log; 8 = logg 7'°878
log 6 - logg 8 = logs, 6'°86 8

3 3
log, 5 - log; 8 = log, 5'°858 = log, 8 = 3 log, 2 = .

Haiitu pemenue npoie, € 3HaTh, 4TO

log, b - log, c - log.p - log, k

= log, k.

— 125 :‘

1
.log 1 V7= %log77-— -
49
Z 4
. log\/a\%;i=%logaa=.
2

1 ) 4+4logz 5

( \/§)4+log3625 (3 1

— 3l+logg5 _ gl . glogg 5 =3.5_____

1

= logg 8;
= logs 8;

1 25
. (In /e + 41n /e)® = (glne+§-lne> = (

1
logg V/3 _ 4 log; 3 _
logl 27 —:"Ilog73 B

1

=il

o, 2)311;0 001 (5_1)‘?311;10 _

logs 21 —
83 10g49 9

g 1\3
. log /5 cos §=log\/§ 3) =

= log3 21 — log3 7 = logg 371

-3

Tlog22 =
2

)%z

= logs 3 =.
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10. log 2 (cos47°-cos17° +sin47° -sin17°) =
V3

=log 2 (cos(47° —17°)) =log 2 cos30° =log 2 —\g—gz.
V3 V3 V3

3 9 logs 3
3 2

12. 10082 = (102)'8? = (10'82)* —[4].

logys 9 logs3 logsb
13. 1 - —=— =logg 5 - = =|1].
0835 logs 1 5,1 ©8s 1 logs 5

14 In7  In7 _
"In{49  Zm7 2]

(271‘{;;75 + 510g25 49) (81@ _ 810g4 9)

15.

3 4 5867 . Hlogs 3
y7ioess + 5loBzs 49 — (33)183% | glogs 7 — 93 4 7 = 15,
81@ — 8loga9 = g2logo4 _ 9310823 = 16 — 27 = —11;
3+510g11625 -5l8s3 = 3 4 5logs4.3 =3 4 4.3 = 15;

(27@ + 5logs 49) (81@ - 8‘°g49) _15-(-11) _

15 15 =[-11}.




196 Pemenns

Pewenue mpernuposounots xapmovwku 7

1
i 1
1. log; v3= -4 logs3=|—<|.
i -2 8
i 2
2. logﬁ{’/s?=§logzx= |

1
3. aghsr ¥ — (72)3°%73 _ (7ioer9)3 _ [5].

3+3logs
4. (\/5)3+log5 27 (53) — pltlogs3 — 5. glogs3 —
=5-3=[15].
5. 70,21g10° _ 70,2:51g10 (71)1 _ .
log1 36

_ _1 logs 6 _.

logas /6 —2 log; 6

1 1 1 3
7. ;logi18+2log) 6—logs - log32 2logz 6+logz24 =
3 73 3 243 =

24 1
= —logs 2 — logs 62 + logs 24 = logs 236 = logg 3 = -

1
8. 1g9-logz 0,1 = 21g 3 (—log310) = —2- liz

9. log, 0,01 — log, /55 V5 =log, 0,01 — logy 5 =

N
Mh—l

-2 5
= 710g210+10g25=10gzﬁ =.

10. In [(sinx + cosx)? — sin 25[2] =

=In (sin2 Z + 2sinz cos x + cos? x — sin 2:1:) =

=In (sin2 T+ cos’z) = @
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11.

12.

13.

14.

15.

-2 2

1\ 2
logg sin? E = logg (2) =——3;—log22— -

log349 - log, /7 5 - loggs 27 =

1 3
= 2logs 7 - Ilog75-Elog53=610g37-log75-log53 =
2
= 6log; 71875 . logy 3 = 6logs 5 - logs 3 = 6 - log 59853 = @

logy 18  logy 9 _ logy2+logy9  2logy3

loggg2  logye 2 Tog, 4+10g; 0 Tog, 8+108, 0

1+2logy3  2logy3 |
- _ —
2+2logy 3 3+2log, 3

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

1 1
logyg (log 1 (logyy 3)) = jlog: ( logs (g logs 3)) =
9

_1 1 [1
1% 7 Ty

log,3=1 |

1
logy6 (3 — V/5) + 5 logs V3+V5=

1 1
=Zlog2(3—-\/5)+zlog2 (3+\/5) =

= i(logQ (3—V5) +logy (3+ \/5)> =
1

=110g2<(3—\/_) (3+\/_))——log2(9 5)=3110g24=.



198 Pemenns

Pewenue mpernuposounots kapmouky 8
1

L -
1. lOg25% —Tlog55— _Z .
logxxz@.

3. 160823 — 9dlogy3 — (2log2 3)4 =34 .

2. log%\/;—=

INE NS

Ltlog. 25 1 4+42log,
4. (V2)TR® = (22) = 92+log25 — 4.5 =[20].

5 logi02 _ Flog5 [ 3
. = =|-Z
log, 5 V5 4 logy 5 8
2
6. log 2 (sin71°-cos11° —sin11°-cos71°) = log 2 sin60° =
V3 V3
=log s -5~ =[-1].
=

1 NAY
. 47T _ . 471' _ .
7. 108;//58111 Z——;logﬁm Z-7log2 (7> =
1
= Tlogy, — =|—14/|.
0g24
llg5 1

-1
8. Ig5-logys 0,1 =1g5- 7log510 “2ig5 |3

logs 5 logs 5
9. Gl+logs2 — glogz6 — 610g3 5-logg 3 — (6l°g6 3)10@3 5 _ 310g3 5 _ ‘

I
(logz 2) - log2 3= 083 2 .

10. lOg\/g \2/_2- . 10g4 27 = lg—2

SIS

11. (1g200 +1g0,5) "2 = (Ig (200 - 0,5)) "2 =

= (1g102) !

= 2_2

il
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jp, WVB _ 53 _[4
"Inv27 33 9]
1 1
13. logy; (log 1 (logy 2)) = logy; (_—3 logs (5 logs 2)) =
8
1 1 1
— g log3 g ===

14.

1 _3
Togr O log 3 2
811 g5 9 + 3 V6 . ((\/7) 10g257 _ 12510g25 6) —

409

~ (92)10g95+3310g3\/f_5 . 7% 210g725_53.%log56 _
- 409 -

5 + (v6)° 3 _5-60_ 625216
=T'(25_(\/6))= 409 409 _'

1
15. logz (2+V3) + ———— =

Og3( ) log(g_\/g) 3

=logz (2 4+ v/3) +logs (2 — v3) =logz ((2+ Vv3) (2 - V3)) =
=logz (4 — 3) =logz 1 :@.



200 Pemenns

Pewenue mpenuposounsr kxapmouex 2
(na ypasHenus u Hepasencmea)

Pewerue mpernuposournoti kapmouxy 1
1. 3%=+1 —10-3°+3 =0.
3:3%2-10-3°4+3=0. Mycts 3° =t (t>0).
Torga 3t2 — 10t + 3 = 0;

5++v25—-9 5+4

tig= = ;
3 3

t=3 3 =3

1 1
t=—: T _ .

3 3 3
r=1
r = —1.
OtBer: z=1; z=-1.

2. 3-16+2-81% < 5-36%.

Ilopenum obe yacTu HepaBeHCTBa Ha 36%:

4\° 9\”
B (=) <>
3 (5) +2(3) <

4 T
[Tycts <§> =t (t>0). Torna 3t> -5t +2 <0;

5+2B-24 5+1 t=1
ti2 = = ; 2
’ 6 6 t=—.
5 3
3 1
"t
4 T
9 <1 >0
= > = x<§
9 3
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3. 764 — v/23=+3 112 =0.

§ 443 3
2z =2z 4+12=0. Ilycts 22 =t (¢t >0).
Torza ¢2 — 8t + 12 = 0; [zfg
3 _ )
222|377 @[m=3
2% 6 Zc—:loggﬁ x = logg 8.
OtBer: = =3; x = logg8.
4. log, 922 - logd z = 4.
log,.b
Bocnonb3ayemcst TeM, uto log, b = 8,
log,a
logz 9 + logs z? 0
Nmeem: 0839+ g3 T log2z = 4; D(Y): r>
logs = x # 1.
Canenosarenbro, 2 (1 + logsz x)loggx = 4. Ilycrs loggz =t,
1
t24+t-2=0 =— ==
TOrAa N [log3a: 2 9 D(Y).
t#0; loggz = 1; =3
0 rr=—; =3
TBET: T = o X

1 1
5

-1
;logs((l +z)(3—12)) — L (l) logs (1+ ) > logs 2 &

2 \2
logs (1 + z) + logs (3 — =) — logs (1 + x) > logs 2
S q(14+2)3—2)>0 <
1+z>0
logs (3 — z) > logs 2 3—x>2
<493-z>0 < ¢3-2>0
1+2>0 1+2>0.

Otser: (—1;1).



202 Pemenns
2(z—=1)(z—4)
6. log,_; P > 1.
2(x—1)(z—4)
log(,—1) p—- >log_py(z—1) &
[ (z-1>1 [ (z>2
2(xz—1 -4 -1 —4
| EICEINCEY NP | SCESICEY I
r+5 z+5
2(:1:—1)(:1:——4)256_1 (:c-—l)(x—-13)/0
& r—1<1 = T <2
r—1>0 r>1
<2(:c—1)(:1:—4)>0 ﬁ(x—l)(x—4)>0
T+ 5 r+95
2 — _ _ _
(x—1)(z 4)<$_1 (x—1)(z 13)\0.
S .'1:+5 L \ x+5
' A .
X
{ -5 1 W I
x

kw/\.@l/ Mé'

Ortser: [13;00)

log3 6 —

m
Iockoneky log,

uMmeeM logs 2 = logg

CpasHuts uncia logs 7 u logs 6.

logs 7 =logz2+ 1 —logs 7.

n
2

+
2 2(

1
> 5 (logym +log; n),

1
> — (logz 3 +1logz 1),
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1
n logg2+1—logg 7 > §(log33+log31)+1—log57=

3 V125 11

=1,5—log; 7 = logs 52 — logg 7 = logs > logy - >0,

T.e. logs 6 > logs 7, uTo M TpeboBaIOCH TOKA3aTh.

logg 15 =a

=7
log5 18 = b logys 24 =7

loga 15 logy 3 +logy 5
= To8s log, 6 1+log,3
TaKuM 06pa3oM, logy 5 = a + (a — 1) - logy 3.

log218_1+210g23_b
log, 12 2+1logy3

C gpyroit ctoponsl, b=log;,18 =

TK, lo 3—2b~1
o yr[la g2 _2_b'
CunenoBaTesbHO,
1 (logy 3 + 3) 2 +3
log2524=§ logs5 1)
082 2(a+(a—1)2—__z7—)
_ 2b—1+6-—3b B 5—b
- 2(2a—ab+2ab—2b—a+1) 2(a—2b+ab+1)

5-b
2(a—2b+1+ab)’
rae a = logg 15, b =log, 18.

Wrak, logys24 =
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Pewenue mpenuposounoti xapmowku 2
1. 3logs2 + 2 — z = logs (3% — 5277) .

logs 2% + logg 527% = logs (3% — 5277) ;
logs 8 - 527% = logs (3% — 527%) ;
8. 52—z =3% _ 52—z;

L E2—zx
95272 = 37, 9.5 =1

33)
9-527%.37¢=1; 5277.37"F2 =
15272 =1;, z=2.

OTtseT: 2.

1 1
2. .4 .02 _gqg. 41—:v . l—z.
3 + 3 9 6 > 9

1 l1-z -
. =21-472;
32 9 ;

3[4\ 1
2 \9g) ' TTy

DN =

T

z 1
IIycrs 310 =¢ (¢t > 0), Torma t2 + §t=84;
3t2+t—252=0;

-1++/1+3024 1455
6 6

t12=

t=9
28

t=—-= ¢ (0;00) ;

Otset: 20.
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4. log,2 81 + logg, 729 = 3.

z>0
DY) {*#1.
:c;él
3
4 6
=3. 11 1 =t.
2logsx + 1+logzx 3. Hyers logs 2
2 6
T 4+ —=3; 3t2-5t—2=0;
orﬂat+1+t ;
5++4v25+24 57
ti2 = 6 =5
t=2 logox =2 =29

1 e D).
t=—§; 10821?=—§; xr=3 3 ¥)

1
Oreer: £ =9; z=3 3.
5. 3log3z 4 glogsT — 162,

2 lo,
3log3z — (3log3 a:) 83T __ xlog3 z

zlogs T 4 glogss — 162;  glogsT = 81, log%a: =4,

[loggsc =2 T= 2
1 = —2; = —.
083 T T=g
1
0] tx=9; r=—.
TBET: T z=3
6. (2 -4z +4)9B2_a"‘_6 >1

[ J@=-3)(z-1
(z—3)(z+2
{(m—2)2<1 & (z—-3)(x—1

NV Vv
o © o

(z-22%>0 x #2
2—2-6<0 | ((z—-3)(z+2)<0
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[ ( 1 3
X
{ -2 3
. X
\
fW‘
x
< -2 2 3
7Ry ¥
Otser: (—00; —2] U [1;2) U (2; 00).
7. CpaBHure uncia log, 3 u logs 11.
b 1
IIpu t >1 log; % > 2 (log; a + log, b) .
6 4+ 2 1
ITockosbKy logy 3=log, 3 =log, (%) >3 (logy 4 + log, 2),
1
nmeeM logy 3 — logs 11 > 5(10g2 4+ logy 2) — logs 11 =
3
= 1,5 —logs 11 = logs 52 — logg 11 = logg v/125 — log; 11 > 0.
Tak kak /125 > 11, 3Hauurt, logy 3 > logs 11, 4To u Tpebo-
BAJIOCh BBISICHUTD.
lg30 1+1g3
8. 1 = = .
08530 = 5 T 1 1g2
a-b=1log320-1g3 =1g3°8320 =1g20=1+1g2; lg2=ab—1;
1+1g3 1+b 1+b
logs30= —~ 82 1*+° _ 17

1-1g2 1—(ab—1) 2—ab

1+
Nrak, logs 30 = 2% rme a =logz20, b=1g3.

ab’
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Pewenue mperuposowroti xapmouru 3
1. 9271 — 32+l L 323 — 1,

1
9"’_1—9-3"’“1+§-3:“_1 =1. Hycrs 3*7 1=t (t>0).

t
Torma t2 —9t+ - =1; 9t2—-80t—9=0;

9
s, o 40+ VIGO0 BT _ 4041 t=91
’ 9 9 t=—§¢(0;00);
31=9 z-1=2 z=3.
Orser: 3.
1 1 1

2.4 2+6 c=9 =.
1
Paznenum obe wactu ypaBHenus Ha 9 =

6 ()" - () F o0

—-1++5 —1-4+/5
Torma t2+t—1=0; t12= 2\/_; \/—¢E(t)
rae E(t) — obnacts usmenenus pyHkuum t(x )
1
Goi_(\E o1 vEer s
2 \3) 'z BT S5y

3
Otser: log z_, 3
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8 8 — 9+ 9¢2
Torma ——— > 1+t ——0 " >0,
orma 9(1—t)> +t; 91— > 0;
(3t—1)(3t+1) 1
; —00; —= E(t).
2\* >loga 1
Z T >log2
-1 1 1 <1 2
T3 } - g’ R x<log31
— > — g—.
3) 73 33

OrTser: (O; log o 1) .
3 3

4. Pemure ypaBHeHUe (1 + %) lg3+1g2=1g (27 - {’/5) .
1
D(Y): 27— /3 >0, 10 ectp 3z < 27.
1 1 1
Ig (3”5 -2) =lg (27— ¥3); 632 =27 3a.

1
Mycrs 32z =t (t>0). Torma

1
=~ — 1
t2+6t—27=0®[t 9¢E(t); 320 =3; = _.
t=3 2
[TpoBepumM, npuHajiexkut ju kopeab D(VY).
1
ITpu x=% umeem 32 < 27, T.e. §€D(y).
Orger: 3
z—1
. < 1.
5 logz (9 —3%) —3
— — . Qw
(x — 1) —logs (9 3)+3<0®
logz (9 —3%) —3
_ i 3z+2<9_3z
z + 2 < logg (9 — 3%)
. 9-3*>27
o logs (9 —3%) >3 51259 30 o
{x+2>10g3(9—3z)
9-3* <27
1 9-3%)<3
| ogs ( ) | 9-3°>0
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[ (9-32+32-9<0 0
3 < -18 3o 9 > loga —
ol (937437930 ©!° T10alT7987
3% 5 _18 Vo <2 Tz <2
| |37 <32

Ortsert: [log3 %; 2) .

6. log 3. (2% —25z+1
z2+1

(a—l)
a>0
ITockoseky log, b nMeeM
b>0
a#1,
((22-2,50+1-1) 1
(= ) z (z—2,5)(—z2+3z-1) 20
x2 —2,5x+1>0
222 —52x4+2>0
{ 3z &
x2+1>0 z>0
3z z? -3z +1#0;
1 9y
\.732-1-17'é
RERVE]

22-32z+1=0; =z= i 222 -5z +2=0;

2
5++v25—-16 5+3
T1,2 = = 5
4 4
x
Tr =
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7.

Cpasunre 4ucia (3 logg 1862 + log;4 1866) u log, 1863.
OuesnHo, uTo log, 1863 = log4 1863%.

C npyroii cTopoHbl,

3log, 1862 + log5 1866 = log,4(18623 - 1866);

18623 - 1866 = 1862* + 4 - 18623 (rak kax 1866 = 1862 + 4).
1863% = (1862 + 1)* = 1862 4418623 + 618622 +4-1862+1
(tax kax (a+ b)* = a* + 4a3b + 6a2b% + 4ab® + b*).
Bnaunur, 1863* > 1862* + 4 - 18623 = 18623 - 1866, T.e.

log, 1863 > log;q (1862 - 1866) = 3log, 1862 + log, 1866.
Urak, logy 1863 > 3logq 1862 + log;¢ 1866.

logs 15 =a

=7
10g12 24 — b ].Og125 48 H

a=1logs15=1+4logs3; loggd=0a—1;
logs24  log;3+3logs2  a—1+ 3logs2
logs 12 logs 3 +2logs2 a— 1+ 2logs2
ab—a+1-b

3—2b

b = 10g12 24 =

= 10g52 =

1
10g12548:g(log53+410g52)=
1 4 — 1-—
=—<a—1+ (ab—a+ b))=

3 3—-2b
_ 3a—2ba—3+2b+4ab—4a+4—4b__
B 3(3 - 2b) -
_ 2ab—2b—a+1
 3(3-2b)
2ab—2b—a+1

Urak, log;o548 =

3(3-2b)
rae a = logs 15, b = log;,24.
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Pewenue mperuposouroti Kapmoury 4

1. 45 —10-2°"1 =24,
Iycts 2* =t (t>0).

Torma 4% =t2; 2 —5t— 24 =0; [z28—3¢E(t);
2*=8; x=3.
Otget: 3.

1 1 1

2.6-92 —13-6z +6-4z <0.
1
Paznesum obe yacTn HepaBeHCTBa Ha, 4z :

2 1
3\ z 3\z
B B e <0:
6 (2> 13(2> +6 <0;
1

(§>z =t (t>0)=6t2—13t+6<0;

2
13+ 160 — 144  13+5

b2 12 12
3 1
t=35 9 3 3\z 3 3\z 2
2
—St\—, = = =1a o =33
,_2 35753 (2> 2 ° <2> 3
3’
1 1—
5 /3\: 3 - S1 xx<°
= —1; —g(—) <o o
3 5\2 2 1., L+
X X
0 1
e x '
Y/ oLy

Orser: (—o00; —1] U [1;00).
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3. VO9E+3*—-22>9 - 3%
Iycte 3* =t (t>0). Torna Vi2+t—-2>9—-t &

9-¢>0 t<g3
24+t—2>(9-1¢)? t> —

& + S o 719 o
92—t<0 t>9
t+t-220 |\ E+2)(t-1)>0

7 7 7
4—500 |5 3 24— 5 T2 o
& te[ 19,00>, 3 419 T log3419

(LT,
7 t
4W

- I,
t
2 1
L t

7
Ortgert: [log3 4I§’ oo) .

-

4. 5loB3T y glogsz — 1250,
5logde — (51°g5 z )log"’ ¥ = glogs 7 [TO9TOMY HCXOJIHOE YDPABHEHHE
npeobpasyercst K BuLy z'°85% 4 xlo85% = 1250;
2. zl085% = 1250; z'°85% =625; logizr =4 &

logs z = 2 z=25
log z=-2 x=i.
® 25

0] =25 z=—.
TBET: T z= o

5. 1g2 100z — 1g? 10z + 1g? = = 6.
(2+1gz)® — (1 +1gz)? +1g2z = 6. Iycrs lgz = t. Torma

4+4t+t2—-1-2t—t2+t2=6; t2+2t—3=0; t;?’

lgz=-3; lgxz=1.
Ortset: {0,001;10}.
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6. logx__l_ﬁ

€T —

(10g2

IMockoneky log, b > 0 &

1
x+2> > 0.

3

(a—1)(b—-1)>0
a>0

b>0,
nMeeM
( z—1 r+6
! -1 -1
(1ome 55 1) (552 1) >0
r—1
! 0
4 logo +2> =
r+6
0
L 3

( r—1 r+3
1 . 0

(Og22(w+2)> 3

egr-1l_, &

T+ 2

Lz > —6

( r—1

!

(:1:+3)0g22(x+2)>0

@{ -3 >0 (==

T+ 2

Lz > —6 )

. ([ (z> -3
x> -3 z—1
logy —— -5 0 2wvy)

829 +2) z< -3
r< -3 r—1 <

< z-1 "V 2@+2)
1082m<0 z-1
<=2 2(z+2)

\a:>—-6 < —2

lz > —6
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(T (
347/ s
= X
x> -3 < -5 2
2(£C+2) ( 3
z< -3 O »
_ r+5 < { 'f/\z
V0 " 2@+2) 7P NG
r—1
>0 ;2 1
| 2(z+2) \ M
z <=2 B 2
(z > —6. ° %
-6
L cﬂ »

5 3 2
x
x
Otser: (—6;—5) U (—3;-2).
7. 2V log, 3 — 3V 1°€3

V1ogy 3 = E:zg =,/ (log} 3) log3 2 = (log, 3) 1/logs 2,
V 2

crenoBaTesbHo, 2V 10823 — 9(logz3)y/logs 2 — 3v/logs 2,

Torma 2V10823 _ 3V1ogs2 — 3v/1og32 _ 3v/10g3 2
Otset: 0.

logs; 135 logg5  logg27 + logs 5 logs 5
log;53  loggs3

1

logs 3+log3 logz 81+logs 5
= (3 +1logg 5) (1 + logz 5) —logs 5 (4 + logz 5) =

= log§5 +4logz 5+ 3 — log§5 —4logg 5 = 3.

OTtseT: 3.
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Pewenue mpeHuposouHot Kapmouxy 5

1. 3,4z+1,9z+2___6.4z+1_1,9z+1.
3 — 4
13 4\t 13 13
21,4z:_,z+1. il _ . 1=1
A (9) T ST
3 39
z =log4 57 21 -1 =log4 28
Otser: log4g§
x T 1
2. (\/5+\/24) +( 5—\/24) =10, 5+vV=—

1109TOMY, 00O3HAYNB ( S5+ 24):lc =t (t>0), umeem

1
t+2=10; t2—-10t+1=0; ti2=5+2&

b+V2d) =542  |5=1
=4 T =4 =
V5++v24) =5-+24 T _
- 2
<=>- =2
|z =-2.
OtBer: x =2; = —2.
3. 2 +139-27% — 108 - z72% = 32.
1 108
IIycts 2* =t (¢t > 0), Torga t+—39— 0 = 32;

t 2
t3 —32t2 4+ 139t — 108 = 0; f(1) = 0, 3naunt, f(t) Ges
OCTaTKa JeJuTcs Ha t — 1. Buimonnum nesnenwe:

8 —-32t7 4139t - 108 |t — 1
- ¢ t2 — 31t + 108

—31t2 4139t

T —31t2+ 31t
T 108t—108
"~ 108t — 108
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Takum obpazom, t; = 1. Haitnem octanbHble KOPHH:
2 —31t+108=0; to=27; t3=4;

=1 r=1
r*=27T |xz=3
¥ =4 r=2.

Orser: {1;3;2}.

2
. logy, p logiz + logiz = 1.

logy 2 — logy x

-logdz +logjz = 1.
logy 2 + logy 0BT+ l0g T

—t
24tt=1, t#£-1.
1+t + ’ 7

a)t=1; loggz=1; z=2;
Q-2 —(1—t)(1+1)? (2 +1) =0;
(1—1¢) (152—(1+zt)2 (t2+1)) =0
22— 1+t (2 +1) =0
-t -2 -2 -2 -2t —-1=0.

ITycts logy x = t, Torma

6) tt+2t3 +12+2t+1=0.

Pasnenum obe yacTu ypaBHeHus Ha t° (mpu t > 0 perme-
Huil Her). 37€Ch MBI UMeeM BO3BPATHOE yDABHEHUE, T.e.
KO3 PUIIUEHTHI IPK CTENIEHH, PABHOYIAJIEHHBIE OT HAYAJA

¥ KOHI|A, PABHBIL.
1 1 1 1
(t2+t—2>+2 (t+;)+1=0; t+¥=a; a?=12+2+

1
t?+5=a?-2 (a®-2)4+2a+1=0; a®+2a-1=0

1
[a:—lwi tri=-14V2

= 1-V3; 1
a=-1-V% b =-1-V;

2 - (vV2-1)t+1=0; D<O0
2+ (V2+1)t+1=0; t12<0
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. —(V2+1)£v2v2-1 log, = -(V2+1)£v2v2-1
1,2= ) 2 L= .
' 2 2
_(v2+1)£v2v2-1
OtBer: |z =2 2
T =2.

5. 5088 10 — glogsz,

I
(5logs @) 8% 4 glogs® < 10; 219852 < 5;  log, 21857 < logg 5
(rak kak y = logsx — dyHKuUs Bo3pacraonasn);

logsz < 1
loggsc <1 {logsx o
5 .

1
Orser: (5,5) .

6. log,vV3z+4>1<log, (3z+4)>2«
& log, (3z +4) > log, 22 &

(2 >1 z>1
ol (sr+4<2? o | [#?-32-4>0
3z+4>0 :1:>—1§
0<z<l O<z<1.

-

Sz
\——W—>

L x
Otser: (1;4).
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lIgh=a _o
7. ”lg3 —b 10g308 =/
lg15 b
1—a=1-lgh=1g2 a+b=lgls; S =log15=—"",
lg2 1-a
log, 8 3 3 3
log308 = = = = 7=
logo 30 logy2+1logy15 141logy15 14 ‘ll_ia
_3(1—a)
- 1+0b
3(1—a)
I/ITa.K, 10g30 8 = 1——|-b
8. Beruuciurs, uro Goisbiie: logigg 1323 nm loggs 147.

log g9 1323 = 1+ logg9 7 (1323 = 189 - 7);

loggs 7 loggs 7

= 189 = 3 63);
10g63 189 1+ 10g63 3 ( )

logyg9 7 =
7
loggs 147 = 1 + loggs 3

7
loges 3 = loggg 7 — loggs 3;
63" 7
loges 7 =loges | 5~ | =1—2logez3; loges 5 =1—3loges3;
7

loggg 1323 — loggs 147 = log g9 7 — loggs 3=

loggs 7 1—2loggs 3
=——(1-31 )=—"7-—"""—

T+ logg3 (1310883 3) = 35703

1 —2loggz 3 — 1 — loggz 3 + 3logez 3 + 3loggs 3
].+10g633 o

—(1-3loggy 3) =

_ 3loggs3

= 1+ logg, 3 > 0, Tak KaK loggs 3 > 0.

Ntak, log;gg 1323 > loggs 147.
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Pewenue mpeHuposouHol kapmouky 6
1. 8% +18% =2.27%.
Paszmenum obe yactu ypaBHeHust Ha 277%:
8\° 2\°
) -
Bsenem obo3nauenne ( ) (t>0). Torma t3+t—2=0;

fO=t3+t-2; f@)=0; f(1)=0.
Paznenum t3+t—2 na t — 1:

4+ t-2(t-1
8 — 12 2 +t+2

2+ t—2
T2t

2t —2

T2t—2

2 T
t24t+2=0 (D<0; teh); t=1; (—) =1; z=0.
Oter: = = 0.

:E—-]-.' IB+‘}‘ 2r—1
2. 4-3 2=3 227",

1 1
2% 4 920-1 — 373 4 3773,

1 _1
92z (1+§) =3"2(3+1);

1
g 2% =4.3"72,
1
4* 3*72
[l . 4z—1,5 — 3z—1,5.
8 3 ) )
4 :1:—1,5

Otser: x =1,5.
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3—x>1

3—=x <
a) 3—zx<1
3—xz>0
3x—5
33—z

6) 3—z=—1;

>0

T <2
3x—5
3—x
; r>2
r<3
3x—5
3—x

r = 4.

(-1)"" <1 — wucruna.

Orser: (-—oo; 12) U (2;3) U {4}.

3
4. logs, pm +logiz =1.

].Og3 g
logs 3z

ITycts loggx =t.
1-t

+ log%a: =1;

T
orza, g

-——(1—u+¢f)=m

14+t
—(1—t)(2+t)t
1+t
t=0
t=1
t=-2

:O;

logzz =0
& |floggz=1

loggz = —2.

t# -1

1
O 1 41;3;= 5.
TBET { 9}

> 0.

logs 3 — logs x
logs 3 + logz x

Y
2 - x
lji :3
x
277

+logiz = 1.

t
=1
i ’
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5. logy z-logs z-logs x =log, x-logs  +log, xlogs x +1ogs zlogs .
IIycres x = 1. Torma 0 =0, T.e. £ =1 — pemenne.
IMycts = # 1, Torma log, x # 0.
Paznenum obe gactu ypaBHeHus Ha logy x:
logs = - logs

logs = - logs x = logg x + logs = + (logaz #0).
logy x
logs x ':'0_2_3 :; 1
3% _ logy3 _ ] 0
2) logox logoz  logy3 (logy @ #0),
1
nodToMy logs x - logs x = logs x + logs « + 85 z
log, 3
Paznenmum obe gactu ypaBHeHus Ha logs x # 0.
logs
6) 1 = .
) logs logs = log, 3
1 1
ITockonbky 83T _ 0837 _ logz 5, nmeem

loggz  loggz
85 logs 5

loggz =1logg 5+ 1+logz2; loggz=1logsz(5-3-2); x=230.
Ortser: {1;30}.

6. IIponorapudmupyem 0be yacTu HEPABEHCTBA 10 OCHOBAHUIO 2.
ITockonpky y = logy * — BoO3pacraromas QyHKIUS, IMeeM

1
(2- log2 z — 2log, ) logy z > log, =

Iycrs logyz =t, Torma (2 —t>—2t)t+¢ > 0;
—t(t?+2t—-3)>0; —t(t+3)(t—1)>0.

T ST
N t

1
logoz < =3 0<:1:<§
logobz <1 < r<?2
logoz >0 {:1:>1

OrtBer: (0; %) U(1;2).
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log;12=a

=7
log. 24 — b | 10854 168

a-b=log;12-log,,24 =log; 24, Tak Kak log, b-log;,c=log,c.
log;168 1+log;24 1+ab,

log, 54 log, 54 log, 54’

logg54 3 +logg2

10g54 168 =

I 54 = - :
& 10g3 7 ].Og3 7
1
10g1224: 1+10g122= 1+ m .-:b’
1 3—2b b—1
= — — e — 1 2 — .
lOg23 b—1 2 b_1 ; 0g3 _3_2b’
logs12 1+ 2logg2
4= o8t logs 7 logs 7
1 7_1+2log3 1+2(b 1)_ 1 .
T T a a(3_2b)
3+log.2 3+ Lk
log7 54 = —1i_ og; = 13 2 =a (8 —5b).
083 a(3—2b)

l+ab  1+ab

log; 54 a(8—5b)
1+ ab

a(8 —5b)

40
{xy=40 sc——

=4 1
], _ 4 gy

4
lgy-lg (?0) =1g40; lgy(1g40 —lgy) = 1g40;
lg?y —1g40-1gy +1g40 = 0;
D =1g?40 — 41g40 = 1g40 (1g40 — 4) < 0,

tak kak lg40 < 4. CnenosarensHo, (z,y) € 0, T.e. cucrema
HE UMeeT PEelIeHHUs.

Urak, logs, 168 =

OtseTt: logs, 168 =
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Pewenue mpenuposounoti xapmouwxy 7

z
1. 1+ 32 =27,
Pemum ypapHeHue rpadudecku:
YA
/]
L3
!
1
V7 1
. 2 |
'i T
vz LS g j
e < N I
- | i >
ot |2 x

xr
2% = 42, nostromy 42 > 32 Ha (2;00). DTO 3HAYMT, YTO
JIPYTHX TOYeK Mepece4eHns HET.

OrBer: = = 2.

2. 221: .9T _9. 639:—1 + 421:—1 . 34:1:—2 =0.

1 1 1
2z | 2:0___~23:c, 3z __241:‘_‘ 4r _ .
24 . 3 3 3 +4 9 3 0

Pasnenum obe yacty ypasHeHns Ha 227 - 327

1 1
1—2.9%.3% _.22:5,21:: .
3 2.3 +36 3 0

IIycts 6=t (t>0), Torma t2 — 12t + 36 = 0; (t-—6)2=0;
t=6; 6%=6.

Otger: = =1.

3. ( 2-v3) +(V2+v3) =4
V2 -v3-v/2+v3=1, nostomy 2 — 3 =
O603HaxuM ( 2+\/§)z=t (t>0).

1
2+3
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1
Toraa t+—t-=4; 2—4t+1=0; t12=2++3€E(t);

(V2+V3 z=2+\/§©[x=2
V2+v3) =2-v3

r=2
xr=-2.

T =—-2.

Orser: [

V21g (—z) = g V2.
V21g(—z) =1glz|; +/2lg(—z) =lg(—x);

—z > 0= |z| = —z. Tlycrs lg(—z) = t, Torma V2t = t;
t2 =2t t=0 lg(—z)=0 1
= N g(—x) = Tr=—
{t>0 FyL=2 (i’[lg(—x)=2 [sc=—100.
t=20
r=-1
Ortsert: [x _ _100.

log; (9—z)  2—log;4
log; (4+ ) logg (z +4)

1+

O6unacte onpenesnenns ypasaenus D(Y):

9—z>0 r<9
r+4>0& x> -4
r+4#1 x # —3;

log7((4 +z)(9— :c)) _ logs %
log; (z + 4) logs (z +4)

084
log, c

[Tockonbky = log. b, umeeMm

25
lng+4(("I" + 4) (9 - SL’)) = logm+4 Z;

25 1
(:B+4)(9—a:)=z; —x2+5a:+36=61;
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x2—5x—29§=0; 422 — 20z — 119 = 0;

10+ 100+ 476 10+ 24 -
= 4+ =T i=§’g5€D(y)'

1,2
Otser: {8,5;—3,5}.

logy ((z + 1) (z — 3))

1
logs (z — 3) <ile

elog, 3((z+1)(z-3) <1le log, b= log. b

log.a

& log,_3((z +1) (z - 3)) <log(,_3) (z —3) &
& log, _s(z+1)<O0.

(a—1)(b-1)<0
IMockoneky log,b<0& ¢ a>0

b>0,

rnocjieaHee COOTHOIIIEHNE PaBHOCHJ/IBHO

((z+1-1)(z—-3-1)<0 z(x—4)<0
z+1>0 Sz > -1
(z—3>0 z > 3.
f_\9 4
X

| T,

e X

7/

\— e
Ortset: (3;4).

7. lg64 =a; logy, V125 =7

3 3
5logs 20 5 (logs 5+ logs 4)

3
a) logyy V125 = 5 logog 5 =
3
5(1+2logs2)’

8 3ak. 1157
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226
6 6
l 4=1 P — — N
6) 1664 =612 = 1 5 = T logy5 ~ &
6 6—a a
log, e P 085 6—
3 3

loggy V125 = = =
B) logyy V125 5(1+2logs2) (1 + 62i>
—a

_ 3(6—-a)  3(6-—a)
" 5(6—a+2a) 5(6+a)
3(6—a)

OTBeT: 10g20 \5/ 125 = m

8 {lgy”” = 2zlg (2z - y)

T—T=,/y—vy.
O6usactsb onpeznenenus cucrembl D(C):
=20 rz>20
2r—y>0& qy>0
y>0 y < 2z.
lgy“”=2:clg(2a:—y)® zlgy = 2zlg (2z — y)
T-z=.\Y-y VZI—y=z—y
[ [lgy =1g (20 —y)*
_WvE-wo-vE-wm =0
z=0
| VY=Y
y = (2z —y)°
VT =\/y T=y
= = (22 — y)?
| \i=ve+yy | ly=Ce y)2
z=0 y=(2x-y)
y=0 ¢ D(C) Vz=1-y
y=1

=



Pettenne TpeHUpPOBOYHBIX KAPTOUEK 2 (HA ypaBHeHUs U HepaBeHcTBa) 227

-{x=y

y=1y°

v=(20-v®)"-v)

Vz=1-y

z=y (1;1) € D(C)

y=0

= y=
{y=(2(1—2\/z7+y)—y)2:>{y=(y—4\/z7+2)2

Ve =1-/y VT =1-1.

y=y?+16y + 4+ 4y — 8y/y — 16,/3;

y? —8y,/y+19y — 16,/y +4 = 0.

Iycrs /y=1t (t>0), Toraa

2 =

(0;0) ¢ D(C)

t4—8t34+19t2 — 16t +4 = 0.

Hycrs f(t) = t* — 83 + 19t2 — 16t + 4. f(1) = 0, 3mauwur,
Vy=1lm vz = 0, HO HaiifieHHasl mapa YUCeJ He IPUHAJJIe-
xur D(C).

f(t) memnrcs Ge3 ocraTka Ha (t — 1):

t4—8t3+19t2 — 16t +4 [t —1
- B |8 -7 +12t — 4
— 7t3 4 19¢2
T3+ T2
12t% — 16t
12t —12¢
— 4t+4
T — 4t+4

t—8t3+19t2 — 16t +4 = (t — 1) (3 — 712 + 12t — 4).



228 Pemennsa

Mycrs g(t)=t3—Tt2+12t—4. Torna g(2) =0, cienoparensHo,
g (t) menutcs Ha (t —2):

B —Tt2+12t—4|t—2
3 — 22 2 —5t+2

_ —5t2 412t
— 5t +10¢
_2t—4
2t—4
—T2+12t—4=(t—2) (2 -5t +2).
Ecm t =2, o Vyxt=—-1uz € 0. Haiinem ocrasnpHble
KODHH:
5+ v25-8 517
—5t+2=0; ti2= > = ;/_GE(t)-
5 1 -3 -V17
2) = +\/_ \/5=1—5+2\/_7= 32\/_<0;
xem
5 — V17 17-3
VS, SO S . T

ITpoBepuM BBIIOIHUMOCTD YCIOBUSL Y < 2%, T. €. IPHHAIJIEXK-
HocTh HaimenHo#t mapel ducen D(C). C ydyerom Toro, 4ro

z>0 u y >0, taHHOE yCIOBUE MMEPEXOAUT B \/i/‘ < \/_ \/—

re 2O f ‘[(\/_ 3) & (5— VIT)? < 2(VIT—3)2 &

& 25417 -10v/17 < 2(174+ 9 — 6V17) &
& 24/17 < 10 — ucruHHO.

Takum 06pa30oM, ycI0BUE BBIIOTHEHO.

5— V17 254+ 17-10v17 21 —-5V17
\/—-— T.e. Y= 1 = 2 :

V17 -3 174+9-6v17 13 -3V17
\/:E—— T.€. T = 1 = 5 .

13 — _
Otser: (1;1); (3 23\/ﬁ;21 ;\/ﬁ>
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Pewenue mperuposowroti xapmourxu 8

1.27.273049.22 230 _27.272 =8
IIycts 2% —3-27% =1{.
Torna, mockonbky (a—3b)% = a3 —9a2b+27ab? — 2763, umeem
3=2%_-9.27427.272 —27.27% =
=—(27-273%49.2° - 2% _27.27%) = _§;

27 _3.277=_2; 922042.2¢_3—0

¥=-3¢E{y=2") __
[295:1; z=0.

Otget: z =0.

2. 22°+2-2 _9z®~4 _ 992, 1 c 7.
992 = 31-32; 27" (2°%2 — 1) = 992.

2;1;2—4=32 ) CL'=3
42 ¢ —4=5
90+2 = 39 -3 z=3
gt _gy O [lZF2=5 3.
242 = 33 ]
Otser: z = 3.
3. (w2—8x+16)z-6<1.
|z — 4]2=6) < |z — 4|0
[ | 4 >1 z>5
:1:_
z<3 (—00;3)U(5;6)
2(z —6) <0
T < 6;
lz—4] <1
|z —4] >0 0
2z — 6) > 0.

Otser: (—00;3) U (5;6).
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1 -1

—%——2log3\/5+log§x:3.

log3§

logsx —1 9

—=—— —logg r + logs x = 3;

logs § 3 3

logszx#1; x#3; logiz—loggz—2=0;
z=9

logg z = 2 o 1

loggx = —1 z=3.

1
Ortger: {9, §} .

. logy, (x2 — 5z +6) < 1 logy, (z2 — 52+ 6) < logy, 2z &

" ( 1
J2a:>1 a:>§
22 —52+6>0 <(:B—Z)(:z:—3)>0
La: -5z +6<2z ((z—6)(z—-1)<0
( (
e | [2z<1 | [y !
2z >0 2
22— 55+ 6> 0 g0
z?2 -5 4+6>2r (z-2)(z-3)>0
- | {(z—6)(z—1)>0.

(i .
\ T _7 A
—@2 >
{//77»3 VAR
Nl )

Ortsert: ( 2) U(1;2)U(3;6).
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6. (x+4) 37U _z=(z4+1)[3% - 1|+ 3%+ + 1.
3¥—-1 >0 —-1; z>1
1-3% z<0; l—z; z<1.

a) ¢ <O0:
(x+4)- 3%~z = (2 +1)(1-3) +3 + 1

r=-1
(z+1)(3*-1)=0&<|z=0 ; z=-1
<0
>
6) {x/0:
r<l1
(x+4) 377" —p=(2+1)(3°—1) + 3=+ 41,
0=0=[0;1).
B) z > L

(x+4)‘31_z+1—x=(a;+1)
r=-4
(x+4)(32—z_3z)=0© x=1 ; z=1
T

Otser: [0;1] U {-1}.

7. igig _ Z logss 28 =7
S
6) a=logs 7= log114 - 1+lt)g72; logr 2 = % - L
B) g = Eiiii = logy 5.
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2log,2+1 2(1-1)+1
I 28 = = 0 =
r) logss log;5+1 g-f-l
._2—2a+a_2—a
~ b+a  a+b
2—a
a+b

Nrak, logss 28 =

8. log; logs (\/:r2—+1+ x) < logzlog (\/:r2—+1 — x) .

3 5
1
IMocKONbKY ——————— = /22 + 1 + z, uMeem
y V2 +1-—zx

1
— 10g3 log5 (\/ 2+ 1+ IL') < 10g3 log5 \/2—+_—1 -~
z —z
& log logs (\/x2 +1+ x) >0&

logs ( Vz2+1+2) >0

< log (\/x2+1+x)>1<:
logs (Va?+1+z)>1 °

vz2+1 >5
@{ TAlt SVr24+1>5—zx &

Vez+l4+ax>1
5—xz20 r<5b
2 +1>(5—zx) x> 24
= =
5—z<0 r>5
224+1>0 Vz.

Ortser: (2,4;00).
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Pewenue 3auemnuxr xapmouex 1
(na ceoticmea aozapugpmos)

Pewenue 3auemnoti xapmoyuxy 1

1.

10.

3
i 3
log1 V27 = - logg3=|—=|.
s -2 8
v ] 3 3
. log% T =—i-logza:=§= 25 .

. 3610g6 0,5 _ 62log6 0,5 _ (0,5)2 — .

34 log. 27 1\ 3+3logs 3
(\3/3) +logs — (53) — 51+log53 — 51 . 5log53 —

=5-3=|15].

25

10g78 . 310g72 ='

=1
log1 V2 210g,2

1
1y
1 4 " 1og. 3
=1 81 1 ‘083
34 °8v3°% _ 3 3

=32 =[9].

4
2 1 1
. log; (sin* il 1 log, £ =——logy, - =
" 4 -2 2 2 4

4

1
=5 (-2)logy2 = [1].

1 1
. logg (8sin15° - cos 15°) = logg (4sin 30°) = 3 logy 2 = .

1
logg4 -logy9 =logg4 - 2logy3 =4-logzg2- —— :‘
lOg32

-3
1
— =3 _ = -3 = -3 =|—=1.
. (Ig25—1g0,25)"° = (lg 025) (Ig 100) 2



234

Pemenna

11.

12.

13.

14.

15.

logs (V26 + 1) +log 5V v/26 — 1 =
1

:logs(\/2—6'+1)+%log5(\/%—1) =
2

— logs (V36 + 1) + logs (V6 — 1) =

=logs (V26 + 1) (v/26 — 1) = logs (26 — 1) =.

84

logss 84 — logg 14 = logg v/84 — logg V14 = loggy /| — =

1
=10g6\/6=.

14

1g27+1g12  1g(27-12) 1g(3*-2%) 21g(3%2-2) 3]
lg2 +21g3  1g(2-32)  1g(2-32) ~ Ig(2-32)

1
logys (logs, (logg 36)) = logys (logss 2) = logas 5=

1

5 |

1 1 1
5 10830 36 + 2log 1 Nn loggg 6 — loggg = = logs 30 = [1].

30
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Pewenue 3anemmots xapmouky 2

2
B 2
1. log; V49 = 2-log, 7=|—=|.
z -1 3
v 3 25 [ 1
2. log gz Va° = glogaa—?z 85 .
) log52
3. 25 Og\/§2 (52) — 5410g5 _ 24

3+log, 3 1\37loe23 1 1
4 (\/5) 081 (23) =21 3log23=2.(210g23) 5 _

1
-= 2
=2-3 3=|—|.
/3
-3 -3
5 6 4 _ 1
5 (ln 66—111\5/_4) = ’5+5) =23=
log g4  1l0gs2
6. —oV5_ _ 2 — 2

7. logg (sin 79° - cos 49° — sin49° - cos 79°) = logg sin 30° =

_1 1 [1
BEREP

1

9. log 2 (cos2 15° — sin? 15°) =log 2 cos30° =

V3
3
= log 2. % =[=1].

V3
10. ].Og49 84 — ].Og7 \/E = 10g7 \/8_4 — 10g7 \/Té = lOg7 ’ , §—4- =

12
1
=lOg7\/7=.

Sl
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lg81 +1g64 _ 1g(81-64) lg(3'-2) 2183 %) oy

' 2lg3+3lg2  Ig(3 ) (32  Ig(3-2)

12.

13.

14.

15.

1
log. /5 (logy7 (log, 8)) = log, /5 (logyr 3) = log 5 3= [—2].

1
7108616 — 3log1 V/3 = logs 2 + loge 3 = logg 6 =[1]
6

g5logs 7 __ 7logs 5 — @, TaK Kak alo% ¢ = clogsa,

In V/7 6 T %ln7 1 1 1
=S —|lgl0= = — = = .
ngg T1EVIO 21n7+( 6) glo=5 -5 =]
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Pewenue 3avemnoti kapmouxy 3

1.

2.

10.

11.

. logg (V13 - 2)

1 -5
log, =3 logy2 =|—-2,5|.

3

c 9
log 33 Va3 = %logaa= .

3

ilo 2 1
2510g0,24 = 925-1 €5 = p—4logs2 _ 9—4 _ E

8tlog. 81 1\ 8+4log,3
+lo, <
(¥2)"% " = (24) — 92+logy3 _ 92, glogy 3

=4.3=[12].

logy 7 '21'10327 | 3
2

Z 4
logos V49 i 1og, 7

—26
(1g300 —1g15 —1g2)™2¢ = (lgﬂ) = (Ig10)™* =

15-2
— 1—26=.

1
> logs 7
. 10g34g.10g1\/§=2.10g37.-f—110g73=_Ogs -_-.

Z logs 7

1
+—=
log2+\/ﬁ3

= logg (VI3 - 2) + logg (2 + VI3) = log, (13 — 4) =[2].

2
3
. log 2 (sin 60°)% = log 2 - (%) =.

V3 V3
1
log /5 (5tg @) +logs (ctg a)’= 7 logs (5tga)+2logs (ctga) =
2

= 2log; (5tga - ctga) = 2logs 5 =.

1
2lg5+§lg16=lg52+lg4=lg25~4=lg100=.
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12 logs 21 _ logs 21
" 2logs 3+ %log549 — %log\/g\/é-’? logs 9 + logs 7 — logs 3

_logs21
~ logg 21 '

1
13. log,; (logg(logz 9)) = logyy 3=|"3/

logs 36 —logs 12 logs s _ logg3 |1

14 - - —| =]
logs 9 2logs3  2logs3 |2

15. logs 6 -logg1-logy 7 =0, Tak kak loggl = @
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Pewenue 3avemnoti kapmouxy 4

1
1
1. log V3= logg3d =|——|.
o 3 12
5 5
2. log\/— —‘ll—logzx— 5 = 2,5|.
2

3. 910g32 — 3210g32 — (3log3 2)2 =92 — .

6—2logs 5

logg325  2loggh _.
=1 =[8].
logo V5 210g, 5

1
6. 31g5+ ;1564 = 1g5% +1g8 = 1g(125 - 8) = 1g 1000 = [3].

- log; 30 _
" 2log; 5 — %log% 36 — %log\/.—, V125
log; 30 _ log;30

~ log; 25 + log; 6 — log; 5 log;30

2 logg 3
8. logg 3 -log 536 =logg3 - 1 logz6 =4 10:23 '

T
2
3 5 3
3lg 5
o (lg125—21g2)3: lg 128 e AN
lg\s/z-klg(),? lg (23 .5'-) —lgg%

= (-3)° =|=27].

10. 2logg, o, Sinz + logg, o, (4 cos? ) = logg,, o, (sin®z - 4 cqu x)=
= logg, o, 5in? 22 = .

11. logs (sin 106° - cos 16° — cos 106° - sin 16°) =
= logs sin90° =logs 1 = @
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1
12. logg (logig(logs 25)) = logg (log,g 2) = logg 1=

-2 2
=?log22= —g .

1
13.  log;536 — 3log 1 V2 = log;5 6 + log;5 2 = log;5 12 = [1].
12

14. Rlogr5-loggl _ glogs 50 — g0 =‘

15. log; (3 — v2) —2log1 V'3 V2 =

7

=log; (3 — v2) +log; (3+v2) =log; (3—Vv2)(3+V2) =

= log; (9 — 2) = log; 7 =[1].
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Pewenue 3auemuoti Kapmouxu 5

1.

2.

10.

11.

12.

13.

14.

15.

. In8-logge=3In2- —logze

1 -2
logﬁE-—-Tlog77=.

onlogs 7 — g2logs 7 — 72 — .

logf\/—

[\
oah—a|ua|oo
=]

6—3log, 3 4
. (\/5)6 log, 27 <23) — 22—log23 — 22 . 3—1 — '

logg7 _ glog,7 [ 1
logys (35) Tlog7 | 18]
3ln2 |3
2In2 |2/

2

122
log 512—logy 9= 10g2 12 —log, 9 =logy — 9 =logy 16 = .
2

7log11 2 _ 9glogy; 7 — @’ TaK Kak o8¢ = clogsa

. loggcos16m =logg1 = @

cos
logg ; cOS T — logy, , Sinx = logy, , e = log, , ctgz = .

1 1
logy; (logg (logs 9)) = logyy (logg 2) = logyy 3=|73]

1 1
§log1449—4logi v2=log, 7T+4- 110g142 =10€147‘2='
14

log1 8\ ™/ _3log,2\® [ 1
logg 4 U logs 2 27l
log,27 = logs0,5 % logy 3 logs 2

9
= — —_ - +
logs 9 logoyoog 2 % lOg2 3 _3 ].Og5 2 4

gin3Inln5 _ gin3-0ln5 _ g0 — .

1 31
3 12|
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Pewenue 3auemnoti xapmouxu 6

10.

11.

12.

2
log1 V25 = log55— —3
1 16
log%v3x4=%10gzx~ 3
4
-i-log65 2
610g\/f_55=6§ = (610g65) =52=.

1\ 10—5logg
(\‘73) 10—logg 32 _ <3g> — 32—log32 =9.3" logg2 —

logz 5 logs 5

logg 75 “2logs5

11g7 1

. lg7-logyg10=1g7- —log710— .

2 21g7 |2

2

1 18
- log 518—logz4 = 1 logs 18“10834:10g3T =log; 81=[4].

2

177
. log;5sin — > =log51 = @

. 10g 3557 (1 — sin z) = log grgez cos’z = T logcoszcosx [6].

3

4logz 5 _ 5log34 — @’ Tak KaK o8¢ = clogsa,

1 1
logg (logy7 (logy 8)) = logg (logy7 3) = logy 3= 3|

1
glogls 27 —2-log 1. V5 = logy5 3 + log5 5 = log;5 15 =.

15
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13 log25% logg 8 _—-21-log53_ 3logg 2 _1+§_ 11
) log% 27  logg 0,25 N —_:—)’-2- logs 3 —2logg 2 39 ’

14. log 5 (V114 v2) +
=log 59 =.

15. In7-logyge=1InT7-

—————==log 5(11-2) =
log(\/ﬁ_\/i)ﬁ

1
2

1 _1ln7 |1
7= o |2]
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Pewenue 3auemnoti xapmouxu 7

2
3 2
1. 10g05\3/1=—3—10g22= —=.

1 3
2 25 1
3 — 22 _

2. log\/—\/ glogaa— = 8§.

3
3. 8log23 — 93logy3 — 33 ‘
1

8—4log; 2
4. (\7-3-)8—10&3 16 — (32) — 32-10g32 =9. 2—1 — .

1
logg V5 % 1
C2B8VO _ 3 16g,5: logy 5 =|—— |.
5 logi1 25 2 0825 : 108y 5 = =33
1 In3
6. ln9-log\/§e=2ln3~glog3e=4ﬂ-l—3 =.

6
7. logﬁ54—-log496 =log\/§54-—log\/§92 =

54 54
= logﬁgg = log\/g2—7 =log, 52 =.

8. 2logz1l _ jqlogs2 — @, Tak Kak a'%8¢ = clog @,
3

3
logg 27+2logg 2 logg(27 - 4) logg; 108
9. : )= | = (=22 ) =227
logg v/0,25+10gg 3 log z logg Fios
10. log =8 =log 58 = log 1 23 31 logy 2 = .
4 > -3
2 1
11. logg (logg (log, 16)) = logg (logg4) = logg 37|73
4 4
1
12. E,)-1g8—21g,/_o, =1g2— lg02—lg0—- 1g10 =[1].

in3
. sin
13. 3logy, . sinz —logy, cosdz = logig » m =logig tgdzr=

1 192 19
14. log, 19 — 3 log, e = logy 19 — logy i log, 64 = [3].
15. 5l87logel — 5lg70 — 50 —
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Pewenue 3auemnoti kapmowku 8

1.

[

10.

11.

12.

13.

14.

15.

2
5 2
log1 V9= 2logz3=|—=|
3 -1 3
vE_ 3 _[15
. log 35 Va =Ilogaa— vk
3

. 9o7logs2 — (3log3 2)3 —93 — .

6—log, 27 6=3log; ol 5 , . 4
(\/5) (23) — 92-logz3 _ 9 _(20g23) _ g .

1
log 1 V2 -4 logz 2 1

logg8 ~ 2logs2

3lg3 3

1
. lg27-log910=3lg3-§log310=——= — .

21g3 |2

1 4
logs 24— - log3 23 =2 (logg 24 — log; 8) =

log, 524 —logg 48 = T
2

= 2log 3 =[2].

. 10gcog20 (1 — 25in? @) = 108 og24 €O 200 = .

. 5log73 _ glogs 5 — @, TaK Kak alo8 ¢ = clogsa

13
log, sin Tﬂ- log; sin § =log;1 = @

1 1 1
loggy (log1 (logsg 7)) = loggy (logl (§)> = logg 3= 3/
8 8

1
2logs3 — 3 logi 8 = log;39 + log32 = log,5 18 = .
18

1 l 2
ln8~log\/§e=3ln2 1 logae=6 o @
2
1 15\° 32 1 5
logg 15 — = logg (32> = logg 15 +logg = = 7 logy 25 = .

glogs Tlogz 1 — glogs 7-0 — g0 — .
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Pewenue zauemmnvixr xapmouex 2
(na ypasnenus u Hepaserncmaea)

Pewenue 3avemnoti xapmouru 1

log, v5x = —log, 5.

1 long\O
—(1+log,5) = —log,5;
2( 8z 5) 8o 2(1+loga,,.5) log2 5.
téo
IIycrs log,5 =t, Torna t<0 el |t= &
=t T
y Ee " \2—t-1=0 ‘

1

1
& log, 5 = -5 @ T2 =5 =52 z=0,04
Orser: = = 0,04.

2. logg,z (6 + 2z — 2?) <

1
2 2 log3, (6 + 2z — 2?) < 1;
10g)3, (6 + 2z — 2?) < logs, 32| &

1
2
1log,gm,,,| (6 + 2z — xz) <

|3z| > 1
6+ 2z — 2% < |3z]
6+2z—22>0
|3z < 1
|3z| > 0
6+ 2z — 2% > |3z
6)

2) [ (32>1 [ (32 <1
{w2+x—-620
6+2x—22>0
3r < —1
{x2—5x-6>0 T>—=
| (6+22-2%>0 22 — 52 — 6 < 0.
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< x|z

S ) T %

a) \_/ \___x 6) \ >
(705 . | (7

lv 6 x 1 ) %C

_ |5 "

< x Qo 6 — *

A el \\‘%4/ wé*x

k_/v ‘¥ X

e e X
Orser: (1 — \/7;—1] U <—%;O) U (O; %) U [2;1+ \/7)

3.( 4+\/i§)z+( 4—\/B)z=8.

1 T
4—/15 = ———u; 44+/15) =t; (t>0);
4+/15 ( )
t+%=8; t2-8t+1=0; t12=4++15
T
GV = (VD) (oo
z —_
4-VB=(a+viB)2 P77
Ortger: {2;-2}.

4. r'88l _gler — ¢,
Bamerum, uro 289 = 92182, [lycts 98¢ =t (¢ >0). Torma

t=3

lgx _ 9. —1-
t=—2 ¢ Et); 9 3 2lgx=1;

t2—t—6=0; [

z = /10.
Otser: V/10.



Pemenna

=

Otser: (—4;—3) U (8;00).

z+5
. (ﬂv2+w+1)7ﬂ+2 >(x2+x+1)3<=>
24+z+1>1 - 9
—_—
& | [224z+1<1 o | p2F2
<
22 4z4+1>0 zxfj\o
:1:+5<3 220.
 z+2 L LT
( -1 0
X
<\-2 -3

{ -2 -3

L\

Orser: (—2;—-1]U [—%;OJ .
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7. 32244 4 45.6% — 9. 22712 — (),
81-32% 4 45.2%.3% — 36- 22 = ().

Pasnennm ofe 4acTu ypaBHeHHs Ha 22%:

3 2z 3 x
81-<§> +45-(§> —-36=0.

3 xz
[Iycrs <—) =t (t>0). Torga

2
9t2 + 5t — 4 =0;
54+ B T1d -5+13 |t=T1EE®)
ti2= = ; 4
’ 18 18 t=—;
3
2) =5 z=-2.
(2) CA
OtseT: —2.
8. loggg8 =a. logzg9=7"
3 3
=—l 2:—: N
3
% =1+ log, 3;
3 3 —2a
= ——]_: M
log23 =35, 2
2a
10g32— 3—2(1,

111 3-2%
logz6 logg2+1  24-+1 3

6) logss 9 = logg 3

3—2a
3

Urak, logsg9 =
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Pewenue 3auemnoti xapmouxu 2

1. log, (logy (4* — 6)) < 1 & log, (logy (4% — 6)) < log, =z &

[ (2>1 z>1
log, (4 —6) <z >0
- 4* -2 -6<0
o | o =6>0 . 5oy &
O<z<l1
logs (4% — 6) > 0 2:_566211
| llogy (4" —6) > 42630
[ (z>1
x> logy 7
o (2*-3)(2*+2)<0 o
O0<z<l1
x> logy 7 0
| l@2°-3)(2°+2)>0
z>1 z>1
S qx>logy 7 (x>logy 7
z < logy 3 z < logy 9.

Orser: (log, 7;10g, 9] .

2. z2%log, 27 -loggx = x + 4.

D(Y): {x >0 . YuursiBad, uto log, 27 = 3log, 3

x#1
1 3 2 logs
u loggz = iloggx, TOTY'aeM T log, 3'983% =z + 4;
g:c2=:c+4; 322 -2z —8=0;
1+yI+2d 145 |%=2
T2 = = ; 4 =2
’ 3 3 x=—§¢D(Y);

OTset: 2.
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3. z'°82% + 16 r o827 < 17.
16
[ycrs %822 =t (¢t > 0), Torma t+ r < 17;

217t +1 - -
+16 <0 (t—1)(t—16)
t
(rak kak y = logy ¢ — BO3pacraromas GyHKIYs);

<0; 1<z982% <16

log, 1 < logy 21827 < log, 16; 0 < log% r<4s

log, z < 2 x<‘i
< qlogor > -2 & :c>z
logoz #0 z#1.

Ortser: (411’ 1) U (1;4).

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

% . 7logz 2 _ 3,310g3c 2 _ 3logx2+ %3log:c 2; % . 7logx2 — g ,3log$ 2;
7 log, 2—2
7log3c 2-2 _ 3logx 2-2; (_) =1;
3
z2 =2
log,2=2&<z>0; z=+2
x#1
Otger: z = V2.

5. (422 +20+1)° ">1e
N (491:2 + 2z + 1):1:2—:1; > (45[22 + 2z + 1)0 &

[ (422 +22+1>1
{ At 2z (22 +1) > 0

22—z>0

0 z(z—1)>0
& dz“+ 2z +1<1 <
9 2z (2z+1)<0
4dx*+2x+1>0
z(x—1)<0.

22—r<0
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(T2 7 X
< \/ x
e !

AN \_/ﬂ-E

( _% 0
X 3
{ o
\ N/

OTser: (—oo;—%) U (1;00).

6. log;42=a. logyl6="7
1 1

1

1 2= = = a: -2 _1-
814 logy14  1+1log, 7 @  logT a L

2 2 2a
1 16 = log; 4 = 2log; 2 = = = .
0849 ogr 0gr log, 7 % 1 1-a

2

Urak, logyy 16 = 1 a,

7. ({‘/7+4\/§)z + ({‘/7—4\/5)38 —4
[Tycts (4 7+4\/§)z=t (t>0), Torma

1 1
T—4/3=—"F+; t+-=4; t?—4t+1=0;

V3 7+4V3 T N

te=2+V3 T+4/3=(2+3);
[(Y7+43) =2+3
Y1+ 43) =2-3;
'E\/2+\/§;x=2+x/§ r=2

21v3) =(2+v3); le=-2
Ortser: {2;—-2}.
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8. 16% + 6257 — 3 - 100% — 2 - 4% (4% — 25%) + 2 - 40° = 0.
24m+54z_3.22z.52z_2.22z(22z_52z)+2_23m.51=0;
2% 4547 —3.2%0. 520 — 2. 247 4 2.2%0 . 52 1 2. 237 . 5T = ()
_22z.52m_24z+54z+2,23z,5z=0;
54z_(24m_2.22z,2m,5m+22m,52m) =0;
pic _ (22m_2z,5m)2 =0
(5% + 22 — 27 . 57) (527 — 222 4+ 27 . 5%) = (.

Pa3znenuM BeIpakeHHe B KaXKIol CKoOke Ha 22%:

5 2z 5 z 5 2z 5 T
[(é) -(3) +1-|G) +() ‘1] =0
D <0 nna (§> —(§> +1=0;

5\ —1++5 5\%%  /5\°
) === e °) —1=0;
(3),,=" 2" (5) +(3)

5\ _ vE-1
2/ 2
V5 —1
z = logs 5
2
-1
Otser: z =logs \/32 .

2
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Pewenue 3auemnoti xapmouxu 3

1 1
1. (271082 3 4 plogas 49) <8110g49 _ glog, 9) _

_ [(33)log32 + 5logs 7] . [92log94 _ 93log;, 3] —

= (84 7) (16 — 27) = 15 - (—11) = —165.
Otser: —165.

2. (2:c —-92. 2—z)10€9(2$+3)"10g393 >l1e

& (2°-2- 2—:c)1089(2z+3)—10€31‘ > (2% -2 2—z)0 N

(0 _ 9. 972> 1

[([2¢-2.272>1 {2z +3 > 22
{logg (2z+3)—loggz >0 (z>0
e l(2r-2.27<1 ol(2r-227<1 &
2% -2.27% >0 222 _2>0
| | logg (22+3)—loggz < 0 <2:z:+3<gg2
_\sc>0
[ (22 >2
[ '22z_2z_2>0 < 27 £ -1
{a2—22-3<0 (z-3)(@+1) <0
>x>0 (;><02
& 22z _ 9T _ 20 & &
) >0 2° 21—1(\7’x)
r2-2r-32>0 <x>-2—
L e>0 >0
 (z=3)(z+1)>0
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(

v>1 W7,

(z=3)(z+1)<0 1 >\ 37
z>0 %

\
o | |zsl (
) Ty,
> 1
2 277/ .
x>0 < 1 - 3 X 0
| ((@=3)(z+1)20 >

Ortser: [1;3]. {m

X

3. (log\/gsc> \/log\/g3—log39+4 =0.

1
ITockonbky log.xz = Z logjq z, log,b = @, HUCXOTHOE
ypaBHeHHe npeobpasyercs K Buny 2logs x1/2—2log, 3=—4.
1
3amerus, uTo logsx = @, TIOJIY YUM
2 —2log, 3 = 4log2 3
V2 —2log,3=—-2log,3 & %8s B o
log,3<0
log,3=-1
2log23+1log,3-1=0 1
o {2108z T 08 < (| log,3=2
log,3<0 2
log, 3 < 0;

1 1
log, 3 = —1,; 3=-SE; :1:=§.

1
O T = -
TBET: T 3

4. Yro 6osbine: log, 3 mim logs 57

1
log,, m_2_+n > 3 (log, m + log, n) mpu a > 1, nosromy
6 4+2 1
logy 3 = log, 5= log, % >3 (logy 4 +1logy 2) =

1
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3
logy 3 —logz 5 > 1,5 — logg 5 =logz 32 — logg 5 =
= logg V27 — logg 5 > 0 (Tak kak /27 > 5).
Urak, log, 3 > logs 5.
5. |z -2 23 clelz—2 23 |z-20s
[ z—2>1
Iw—2l>1 z—2< -1
sc —2x—-3<0 (x—-3)(z+1) <0
& lz—2| <1 & r—92<1 &
z¢—=2x—-3>0 r—2>-1
{x?éQ {(w—3)(w+1)>0
T #2
J[x>3 [ s 3 m
r<l1 © "
L(:c— )(x+1)<0 RS 3
& | [z<3 Y *
z>1 1 3
(z=3)(z+1)>0 y , 3 x
| (z#2 >
Otser: (—1;1).
6. (Vi+ave)  + (\/5—5%)5‘“230

1
5—2 6=— Myc 5+ 2v6 =t (t>0
V6 W yTb( \/_) o ( ),
1 10 =
Torma t+ =~ = —; 3t2 — 10t + 3 = 0; 1

VEravo=1/(V3+va) =3+ 2

a) ( 5+2\/6>smz=3:>(\/§+\/§)sinz=3;
sinw=log(\/§+\/§)3<1, Tak Kak V3 + V2> 3;
T = (—1)'c arcsinlog(\/g+\/§)3+7rk; keZ.
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6)( 5+2\/6>sinz=§=>(\/§+\/§)sinz=§;
\/mzx/g+\/§>3; sinx=log(\/§+\/§)(%);

1
z=(-1)" arcsinlog(\/gh@) <§) +7n; neZ.

1
Bepuo s, uTo log(\/g_'_ﬁ) 3 < -17

1 1
log(y34va) 3 S108(varve) 55 ©

1 1
4:§<\/§—\/§<=>§<3+2—2\/6®

8 44 22 484
1
Takum o6paszom, log( V3+v2) 3 > —1, T.e. pellieHue CyIe-

CTBYET.

Otser: a) z = (—1)F arcsin log(\/g_*_ﬁ) 3+7k; keZ;
6) z = (—1)" arcsinlog(\/g+\/§) (%) +mn; n€Z.

7.2% _8.273%% .22 412.277 =1.
Ilycts 2% —2.27% =1¢.
Torna, nockoimeky (a — b)3 = a3 — 3a%b + 3ab? — b3, uMmeem
t3=2%_6.22.277412.27.27% _8.273% =
=237 -6-27+12.27% - 8.27%% —
=23z—8-2‘3“”—6~2’”+12-2“”=(2"’—2~2‘z)3, T.€. ypas-

HeHue npuobperaer Buy (27 — 2 - 2'“”)3 = 1. CrnenoBarespHO,

X
27 _92.277=1; 222_9%_2=(); =2

2= _1gB(y=2); """

Oter: 1.
logs4 =a o
8. lOg5 3 _ b 10g25 12 =1
1 1 b
logys 12 = 3 logs 12 = 3 (logs 4 + logs 3) = %‘

9 3ak. 1157
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Pewenue 3auemnoti xapmouxu 4

lg3=a
lg2=10

a+b=I1g3+1g2=1g6;

1. logs 6 =7

1

logg 5 = logg 10 — logg 2 = 56 Tog, 6 =
11 a_lg3_
T a+b 1+logy3 b Ig2 | ez
1 1 1 b 1-b
“a+b a/b+1 a+b a+b a+bd

a+b
logs 6 = .
0gs 1—-b
log, = —log, =

2. 2x 2 -z 2 < -1

log, =
IIycte £ 2 =1t (t>0).

1 2t2 + t—l t—1)(t+1
Torma 26— +1<0; 24" Loq ZZDERD
R\ (—o0;—1) ¢ E(t)

7 wwf—c’
1 1
z 3" 3 (Tak kax y = logy  — yObwiBalomas byHKus)
log, z 2 <
x 2 >0 (V)
1 1
@loglxog%z>log154:10g%:c>1©
2 2 2
1
log1z>1 log1x>log12 O<a:<1
2 & 2 2
logi z < -1 log1w<log12 x> 2.
2 2 2

Otser: (0; %) U (2;00).
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R S SR SIS S |
3. 473" 2=32 "9 %1 4-o4 4" 2=3"""243 "2,

—z-1 —z-1 —z—1i aid
47 2(2+1)=3 " 2(3+1); 4 2 -3 2 =0;

<§> =1; z=-1p5.

Otser: —1,5.
4. ( 4- \/ﬁ)x + (\/4+ \/E)z = (2v2)".

PasnesnM obe 4acTu ypaBHEHHUS Ha, (2\/§)z :
x x

4-+15 4+ V15
T + _—

=1

8
[4 — / 1
Ilycte a = T\/ﬁgl’ b= flj_é}./___gg]_

Ho a? + b% = 1, cienoBaTesbHO, MOXKHO MOJIOXKHUTh @ = Sin o
u b= cosa.

Torna ypasHenne npumer Buf (sina)® + (cosa)” = 1. Dro
BO3MOXKHO, €CJIM T = 2, T.€. B CJIy4ae TPUIOHOMETPHYIECKOTO
TOXKIECTBA.
Otser: 2.

1 1
logs (22 — Tz + 12) < logs 20°

logs 20 — logs (22 — 7z + 12)
logs 20 - logg (22 — 7Tz + 12)

<0.

SameruM, uro logz 20 > 0, mosToMy HepaBeHCTBO IIPHOOpPeTaeT
z2—Tx+12
10g3 20

logs (22 — Tz + 12) > 0.

BHII,
(@a-1)(b-1)>0

ITockoneky log,b > 0 & <a>0 , HMeeM
b>0
z? —Tr+ 12
log2 72412 ——F—— >0

20
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22 —Tr+12 )
o T ee - 12 -1
{( 50 1)(x Tx + )>0

22 -7z +12>0

z? — Tz +12 > 0;
?-Tzx—8=(x—8)(x+1); z?2-Tz+12=(z—3)(z—4);
7:!:\/49 44 7i\/_

@’{(x2—7a:—8) (z? - Tz +11) > 0

22 —Tx+11=0; T12 =

m 7 /7»{//1%_77_,

/mz 47
\/ 'x
e B S S Y11/

Otser: (—o0; —1)U (tﬁ;3> U (4; + ﬁ) U (8;00) .

2 2

. logy (2° — 1) -logy (2°+! —2) > 2.

2
[Iycrs log, (2% — 1) = t.

Torga log; (271! — 2) = —1—log, (2% — 1); t(-1—1)>-2;
2
+t—-2<0;, -2<t<l;

log, (27 —1) <1
) y=log,o —
logy (2° —1) > -2 BO3pacTarmas QpyHKIHT
{2% -1<2 {29” <3
& 1 & 5
27 —1> - 2T > —
> 1 > 1

b}
log, 1 <z <logy3 (y =logyz — BO3pacraromas GyHKIus).

Otser: (log2 Z; log, 3) .
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7. lg(6-5% +25-20%) =z + 1g 25.
lg (6 - 5% + 25 - 20%) = 1g 10® + 1g 25;
lg(6 - 5% + 25 - 20%) =1g25-10%; 6-5% + 2520 = 25 - 107.
Paznenum obe gacTu ypaBHeHus Ha 5%: 6+ 25 4% = 25 . 2%,

Mycrs 2 =t (t > 0). Torma 25t — 25t 4+ 6 = 0;

3 [y 3
: _25+5 5 —S(i} z = log, 0,6
MTTB0 T [,_2 g2 [e=log04
5’ 5
Otser: {log,0,6;10g,0,4} .
VZ+yy 15
8 {(%)ﬁ+‘/"7=v9x15 T 3 =zx9
. & &
s/\WVI-VY _ 8/—3 VZ—/Y 2
(V=) vz e E
(241 5
==
VZ+y=5 Vi=3
& 5 < \/_:E &
\/——\/,7?=—§ Y 3
z=1 (Yy=>0) =1 (Vy=0);
a::2—95 x:2g
“Y), 0Ty
\y_ 9 y= 9'

[Iycts y = t; mapa uucen (1;t) Vt > 0 sBasiercs pelieHueM.

Ortser: (2%; 11%) U (1;¢t) rme Vt > 0.
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Pewenue 3auemnoli xapmouxu 5

1. logi z +loggz > 1.
2

logs x
1 3l +logzx >1; logzx
083 35
1+ logs %
loggz - ——=
logs 5
log; 1
logaz < ——2_:  logsx
g3 1+ log3 % g3
1 1
TaK KakK

logs % +1 log3%

2

1 log1,53
Otser: 0< 2 < (—) .

1
—+t1]>1
log3-2-

1 1
> 1, Tak Kak log3§<0 u log3§+1>0;

1
N\
< log, (5) logs 3t

=logs 3.
2

24 — 21 — 2
2. logys .2 (—) 1
S 14
24 — 2z — x? 25 — 2
(== 10g25_z2 ————14————— > log25_z2 —Tﬁ— =
16 16
" (25 — 22
>1 )
4 16 .’L'2 <9
24 — 21 — x2 25 — 2 24 16 17 <0
[T 14 16 -+ 16z —17<
(24 — 27 — 22 0 22 +20—-24<0
© 14 ~ < x2>9
25 — 2
0 < 5161: <1 %2 < 25
24 —2x — 12 25— 22 x? 4+ 16z — 17> 0.
4 <16

- \
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263

T

W/V‘L'

N1 177
\_/"

— e

<Y

\
Otser: (—3;1)U (3;4).

3. 817 — 16% — 2- 9% (9 — 4%) + 36 = 0.
817 — 16* — 2 - 81% 4+ 2 - 36" + 36" = 0;
3-36% — 81% — 16* =0;

0-(3) -(3) -0
3 2
[Tycrs <§> =t (t>0). Torga
3+v9-4 3+V5

—3tH+1=0; tp="—; t= € (0;00).

2
CrenoBaTesbHO,

§i_\/§=(§)2z 3+v5

2z =Io 3 =
3 \2 87

3-v5 [3\® 7 Ya-v5©
———— Zx—logg

2 2 2

2 2

; g3
2 2 73 2

1 3+v5 1 3—v5
OTBeT: 51 —:—lo .

MIW




Pemennsa

logg (z +2y) +logy (z —2y) =1

1 3 Aad
( 2
log3i+2z=1 z+2y=3(z—2y)
- 2 2 _ 1
N x2+y2:4+%y® 7ty -4+§y N
(2 =4y =4y
16y2 +y2 =4 +1 2_,_8=
N y<+y +2y® 34y y—8=0
(z—2y>0 z — 2y > 0;
1++4/1+4+1088 1433
My’ —y—8=0; y2= ha = ;
’ 68 68
1
y=§;x—2
= B'x —1E
y="1r 17

CnenoBarenbHO, Hallla, CUCTEMA PABHOCHJIbHA, CIEAYIONIEH Co-
BOKYITHOCTH:

ry=%
=2
<2-{-2-
2—2-
’
¥y=-1
o,
—1ﬁ+1—7>0
—18 41850

).

— HCTHUHA
>0

>0

|00 bttt

= =

— JIOXKb

AN

Orser: (2;

N
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5. (5 — x2)4w+7 L<l& (5 - x2)4z+7 < (5 — :c2 0
a) ITockombky —z2>1
[(a>1 be+T<
T
f(z) <0
0<a<l1 —et<l
af(“”)élc} . nMeeM 5—-22>0 &
fx) 20
4r+720
a=1 1
2=
Vz € D(f), {
- Vzr
[ Jx <2 /) N
x
> -2 -1,75
z < —1,75 /777% x
R ([2>2 2 2
4 < -2 A5 N
—Vb<z <5 L7s X
—1,75 L >
2 _ -
|27 =4 - ° >
u X

6) Mpu =5 045+7 <1 — ucruna.

B) Ilpu = —v/5 0°V5+7 — ge onpenenexo.

~1,75) U [2;v/5] .
z—1 z+1
6. log, (log3 a:—-|-1> <logi (logl po 1) .
2 3

-1 -1 -1
logs log3 +logs log3 <0; 2log, log3 <0;
z+1 z+1 z+1

Ortser: [-2;

r—1
+1

1
0
211"

<1

logs
&

log3

r—1
x+1
rx—1

>
rx+1

2x + 4

r+1
2

r+1

4

<0.
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2
Iy (§> — %)zzt. Torma t(t2+2)=3;
t3+2t-3=0; f(t)=t3+2t-3; f(1)=0.
IMonemum f(t) ma t— 1:
4+ 2t-3|t-1
3 —¢2 |2 +t+3 (D<0)
_t242t-3
t2— t
_3t-3
3t—3

1 1
Urak, (t—1)(2+t+3)=0; t=1; (g)x_(g>z=1
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1
9\ =
IMycrs (§>z =m (m >0), Torza

1 5 1+vT+4 1++5
m——=1;, m‘—m—-1=0; mia= = ;
m ’ 2 2

1-v5 1
m = —5— ¢ (0;00) (2); 145 1, 1446
; — = ; _—= 2 .
1+/5 2 =2

2
Otser: = =log,, s (g) .
2
8. Cpasuure logs 5 u logy; 15.
1<log3b <2; 1<logy;15<2.
Pasnesnm unrepsan (1;2) Ha gse wacrtu: (1;1,5) u (1,5;2).
3
Mockombky 1,5=1logs32 =logg3v/3 >1logy5, 1<logz5<1,5.
3
[Mockombky 1,5 = log;; 112 = log;; 11v/11 > log;; 15,
1 <log;; 15 < 1,5.
Pasnesnnm unrepan (1;1,5) Ha aBe gacrTu:

5 5
<1, Z) n (Z,l,5> .
5 5 .
[MTockonbKy 1= log; 34 =logy 3v/3 < logy5 (9v/3 < 25, Tak

5
kak 81-3 < 625), logg 5 > 7

5 5
[Mockompky 1= log;; 114 = logy; 11v/11 > logy, 15
(121-v11 > 225; /11 > 3),
5
1 1 -,
0gyy 15 < 1

Urak, logz b > log;; 15, 4To 1 TpebOBAIOCH BBIACHUTS.
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Pewenue 3auemnoti xapmouxu 6
1. log, logy x + logy log, x < 2.

1 1
3 log, logy x + log, 3 log, z < 25

1
log, 1/logs « + logy logy 2 < 2;

1
logs (\/logQ T 5 logs x) < log, 4;

1 3 3
E(log2sc)2 <4 o ) (logyz)2 <8 {log2sc<4

logox >0 logyz >0
1<z 24

Ortger: (1;16].

2. 4lsz+l _glez _ 3. 3lg2” —
4. 4lgz _ 6lgac —3. 32lgz =0.

Paszennm o6e yacTu ypaBHeHHs Ha 3218%:

R B —-3=0.
(5) -(G) o=

2 lgz
[Iycrts (—) =t (t>0), Torma 4t> —t — 3 =0;

3

1+v/1+48 17
t12 = = ;

8 8

t=1

3
t__ng(t))
92 lgz
(g) =1, lgx=0; x=1.

Otset: 1.

logoz >0
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3. logp_py(z+1)>2¢

= log(m—l) (z+1) > log(z_l) (xz — 1)2 =

[ (z-1>1 '{x>2
r+1> (x—1)2 2 -3z <0
& r—1<1 & <2
z—-1>0 z>1
| lz+1<(@-1) | [22-32>0.
e
T
$ 0 3 o
W
\
(RS,
1
< %
A
& \%
Otset: (2;3).

4. 2222 4 9(x+2)-2°+ 822 < (z +2)- 2% +92% .27 + 8z + 16.
z? (222-9.224+8) —z (22 -9 .27 +8) -2 (22*—9 . 2°+8) <0;
(22 —z2-2) (222 -9-2°+8) < 0;
(x—2)(z+1)(2*-8)(2*-1) <0.

-1 0 2 3

" 4

Ortser: [—1;0] U [2;3].



270 Pemenus
5. Ix _ 4|(2ac—9)(2z—7) <1
_ 7 :1;}5
Tflz-4>1 1 lz<3
(2z—9)(2z—7) <0 [ (z —4,5) (z—3,5) <0
a) | [lz—4/<1 SN EA
(2z—9)(2z-T7)>0 <5623
| I.’IJ—4I>O r#4
[ (z —4,5) (z —3,5) > 0.

6.

WIS
WW
sy 7

6) IIpu =4 0~! — me ompexeneno.

0

9 4

=Y

=Y

Otser: [3;3,5] U [4,5;5] .

(\/\/x2—8:c+7+\/:c2—8x—-9)m+

+(\/\/x2-—8x+7—\/x2—8x—9)x=2$+1;

T
(\/\/x2—8x+7+\/x2—8:c—9)
1 +
T
+(\/\/x2—8x+7;\/a:2—8x—9) _o.

x
2 _ 2 _ —
IMycrts (\/\/x 8247+ V2?82 9) =t (t>0).

4
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ITockoabky
Va2 —8z+T7+ Vz2—8x—9 Va?-8r+7—va?2-8z—-9
4 4 o
B \/x2—8:1:+7—x2+8:c+9 _
- 16 -

xT
(\/\/x2—8x+7—\/x2——8x—9) 1
AMeeM 1 =3

1
t+-=2; (t-1>%=0.
t z
VT2 -8z +T7+Vz2 -8z -9
CrieioBaTesbHO, =1

4

V2 -8z + 7+ V22 -8z —9=4;
V2 -8z +7=4—+Vz2—-8x—9;
22 -8 +7=16—-8V22 —8x -9+ 22> -8 —9;

=9
Vz2 -8z —9=0; [a:
r=—1.
ITpoBepkoit yoexxaaeMcsi, 9T0 00a KOPHSI ITOIXONAT.

Otser: {-1;9}.

z—y
2\ 2=y 2\ "2
(= (z —6=0
7.43 (3) T <3)

lg(3z —y) +1g(y+ ) —41g2=0.
3r—y>0

O6usacts onpenesienus cucreMel D(C): .
pest © y+z>0

0 (2) " er (2) T —omo
lg((3z —y) 2(:_—; y)) = lg16.

IMycts (g) R— (t>0). Torna 3t + 7t — 6 =0;
T VIOFTE  —TH11 [t= ;3 # (0se0)

2= 6 6 7 |t=3;
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N 2 2 2
(_) =% mey=2 {77V ;
3 3 (Br-y)(y+z)=16

y=2zr—2 y=2x—2
(3z — 2z + 2) (z + 2z — 2) = 16; 322 4+ 47 — 20 = 0;

y=2r—2
T =2
10 (2;2) € D(C).
-3
Ortset: (2;2).

VzZ — 7z + 10 + 9log, % > 2z + /Tdz — 20 — 222 — 13,

[Ipumep mocTaTOYHO CTpaHHBIM. BhIACHUM Ha BCAKUi Cydait
obJiacTh onpenenenus Hepasencrsa D(H):

2
T =2
->0 Ser>0 &

8 T =>5.
142 — 20— 222 >0 —2(z-5)(z-2)20

Bor 310 52 — TOsbKO nBa 3Hadenus! IIposepum.

Iycte = = 2.

\/(2—5)(2—2)+910g4% >4+ /2@ -2 (B-2) - 13;

—9 > —9, 3HauuT, * = 2 — KOpEHb.

IIycts = 5.

5
\/(5—2)(5—5)+910g4§2104—\/—2(5—5)(5—2)—13;
5 3 3 1
910g4§>—3; 9'(10&15—5)2—3; 10g45—§>-—§;
7
log45>log445; 5> 44 125 > 64v/4;

1
log,5>1=;
084 6

125 > 128 — 10Kb.

OtBer: z = 2.
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Pewenue 3avemmoti kapmouky 7
1 log, (VO—a2-2-1) > 1%

© logq ( 9—x2—zx— 1) > log|, |z| &

(0<z<1
S 9-z2>22+224+1 &

r>1
VI—22>2c+1
(|2 > 1 z< -1
T
VI—2z2>1
{vg—x2—x—1>|x| ’
& 0<lz|<1 & O<z<l
VI—22>zr+1
VI—z2>z+1 g
—z2 <2z
V9—z22—2—-1<|z|
- —-1<z<0
VI—z2>z4+1
v9—22<1
[z >1 [z >1
a)
9—22 >4 +4x+1 522 +4r —8<0
< -1 r< -1 5)
9—22>1 2 <8
L

(922 <4zt +42 +1 572+ 4z —8>0
r—1<:zc<0 -1<z<0
9—22>22+2x+1 24+zx—-4<0 )
r
9—-22<1 z2>8
_\9-—5[:220 _\SC2<9
—2++44
522 +4x—8=0; z12= e
-1+ /17
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( AL,
x
a) { =2 AT R k
J s "
6) 277 *
. x
(o
-1-\/% :+Jﬁ X
) 2 2 .
O T %
-2-V44 -2+44
\77777\5 : .
7/
A1-N17  -14317 x
2 2
r) W X
22 272 ﬂ
X
X
Orser: [——2\/5; —1) U Q—E—M; 1
2. 10g20 80 — 10g80 640 = (]. + 10g20 4) — (1 + 10g80 8) =
3

= 10g20 4— lOgBO 8=2 10g20 2— 3].Og80 2=

2

" log,

4 — logy 20

- log2

Tak Kak log, 16 < logy 20, log, 20(2 + log, 20) > 0.

log; 20  logy 80
3 _ 4+ 2logy 20 — 3logy 20

20 2+10g,20  logy20(2 +1logy 20)

_ logy 16 — log, 20

50(2 + log, 20) _ log, 20(2 + log, 20) ~

Nrak, loggy 640 > logyg 80, uTo M TpeboBaIOCH BBICHUTD.
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3. log) log; (\/a:2 +1 +x> < logz log1 (\/5[22 +1-— :1:) &
7

7

1
& —logy log, (\/:c2 +1+ :c) < logy logy, \/_2__‘__—1 &
x -

=Vri+l+z

1
vz24+1l—-=2x

< 2logy logy (\/a:2 +1 +x) >0&

logy (Vx?+1+z) >1
& g < logy (\/x2+1+:1:) >log, T&
log; (Vz?+1+2z) >0

sSVe24+ltz>TeVei+1l>T—-z&

[ 7T—x2>20 <
22 +1>(7—z)? z<T
~ 7 _2<0 ~ 2241>49— 14z + 22 &
9 r>7
RE; +120
[z <7 3
= <
. {14x>48 o |37 <esT

Orser: (3%; oo) .

642% + 64%Y = 12
64719 = 4+/2.
IIycte 64° =t, t > 0; 64Y = 2, z > 0. Torma cucrema
NPUHUMAET BUI,
24+ 22 =12 (t+z)2—2t~z=12®
t-z=4V2 t-z=42
(t+2)2=124+8vV2 _ [(t+2)2=[2(1+v2)]?
= =
t-z=4v2 t-z=4v2.
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t+z=2(1+2)

a)
t-z=4v2.

" Ilo Teopeme, obpatHoit Teopeme Buera, t u z aBIAIOT-

cA KODHAMH ypaBHeHHS m?2 — 2 (1 + \/5) m+ 4v2 = 0,

T.e. 60 t =2, z=2v/2, mbo t =22, z=2. Cieno-

BATEJBLHO,
- f 1

r=—

647 = 2 4 ?
64V =2v2 Y71
64% = 24/2 ( 1
T=—

64Y = 2 ) ‘11
y=_.

L7 6

6) {t+z=—2(1+\/§)

t-z=4v2.
t U z ABJSAIOTCS KOPHSMH YDABHEHUs
k+2(1+v2)k+4v2=0,
T.e. b0 t = —2, z = —2v2, mmbo t = —2v/2, z = -2,

HO t,2z > 0, mO3TOMY B JAHHOM CJIy4Yae pElIeHUI HeT.

11 11
Otser: (5’ Z) ; (Z’ 6) .
logs 30 logs 150  logs 30 logs 5 +logs 30

logsy5  logg5  1/logs30  1/logs 6
= log2 30 — (1 + log; 30) logs 6 =

= logZ 30 — logs 30 - logs 6 — logs 6 =
= logs 30 (logs 30 — logs 6) — logs 6 =
= logs 30logs 5 — logs 6 =

= logs 30 — logs 6 = logs 5 = 1.
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1-2x>0
&¢1-32>0
1-2x+#1
(1-3z#1

6. log)_y, (622 — 5z + 1) =log;_3, (4sc2 —dz+1)+2&
& logy_o, (22 —1)(3z — 1) = log;_3, (22 — 1)? + 2 &

log; (1 —3z) =

<1
x —_—
& 2
<1
:1: —_—

3

\a:;éO.

+1

logl—?z(l - 3.’IJ)

[Iycrs logy_o,(1 — 3z) = t, Torma

2_t_2=0 !tz?

1
r < - = 1
3 .’13<§
x#0 240

'!10g1—2z(1 —3z) =2

=4
ﬁIIC<§

(z#0

(1422 -2 =0
622 —5z+1=1
X

SL’<§

(T #0

t=—1

10g1—2m(1 - 3'7:) =-1
1 4

N

OTBerT:

Ve

=4
(11 -3z =(1-2z)?
1
1-3z=
=10
.1:<1
3
(T #0
=0
r=1
z=0
r=3
x<%
x #0.

(log;_o,(1—22)+log, o, (1—3z)=2log; s, (1—22)+2

54
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1 1
7.1 3 < <
08254 + 10g2 (2 _ 5:1;) ]og6 (65[:2 — b6z + 1)
1
1 1 2<
& 108o 5, 3+ 0895z 10g6 (61.2 — 6z + ]_) <
< lo 6 < = A
82-52 0 S logg (622 — 62 + 1)
1 1

< .
< logg(2 — 5x) ~ logg (622 — 6z + 1)

HyCTb logg(2 — 5z) = a, logg (62? —6x+1) = b. Torma

b—a
<0&
b “ab
b>2a
a>0 (Z) _
b<0 a<0
b>a b>0
a<0 b<a
b>0 a>0
& < A
bga b>0
a>0 b<a
b>0 a<0
b<a b<O0
a<0 )
b<O0
{:03626 5w6<01 . (0<2-5z<1
f% ;.}I:TLT o s 622 —6c+1>1
ogg (622 —6z+1) < logs(2—5z) 0 < 6z2—6z+1 < 2-5x
logg(2 — 52) > 0 2
N &S| l6z2—-6x+1>1 A
logg (622 — 6z + 1) >0 2
0 < 622—62+1 < 2—52
logg (62%—6z+1) < logg(2—5z) 2
0<6z—6x+1<1
logg(2 — 52) <0 0<2-5r<1
| llogg (62 6z +1) <o L10<275
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(i
{ x
(o> 1 w
\ X
2
ZL'<3 ( _% % .
6z(z—1) >0 { x
62—z —1<0 W
& | 1622 -62>0 \ x
622 —6x+1>0

x
3-43 3+\3
z>1 < X 8
) X
< E 1 2
- ° 5, 5
X

L\
3£tv9-6 3++v3
622 —62+1=0& 212 = = \/—

6 6
1_3—\/5_6—15+5\/§~5\/§——9<0
5 6 30 30 '

Tak Kak 25-3 — 81 < 0.

1 13-3
OTBeT. I:—g,()) U (g,T> .

logz _4(log3(5z 9))

8. (z? —4)3 =2&

(22 -4>0 2 —4>0
a?—4#1 22 —4#1

& &
logz (5 — 9) >10 5c—9>1
log3 (52 —9))3 = logs(5z — 9) = 2
(22 —4>0 z2—-4>0

_ 2

cﬂx 47&1 =75 & = 3,6.
z>2 > 2
(5 —9=9 z=3,6

OTBeT. 3,6.
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Omeembt HaG UMO208blEe CAMOCMOAMEALHBIE PAOOMbL

Hmozosas camocmoamenvhas paboma 1

1. [5]); 2. [1]; 3. 127 4. [=1]; 5. [0]; 6. 3];

7. [[-3;—3) U (0; 1] 8. |[{=1}U[0;00)[; 9. [(0;0,25] U [4;00)];
10. [(2,v2);(2-v2)|.

Hmoeosasn camocmoamenvras paboma 2
1 (3]s 2 18] 3 [0]; 4 [510); 5. [67);
6. | (—o0; —1)u(05 1)U (L5;00) |; 7. [[=1;=1) U (6;00) |;

1,
8,25 9. ; 10. 3

Hmozosas camocmoamenvras paboma 3

1. [=2]; 2. [0]; 3. [1]; 4. 4,:;,5: 5. ;
6. |[-1,25;—1) U [0;00) |; 7. [(=1;0) U (1;2);
8. [-v2-1) U(-3,0)U(0;) U (v22v2) |; 9. | (VB-1;1)];

=0
10. {y=1 .

Hmozosas camocmoameavras paboma 4
1. (22211 2. [logs 8 < log, 32 < log, 5]; 3. [1]; 4. [0J;

3—a
5. [1,25]; 6. | (—o0; ~1]u[-----‘25] [ ]U{O}
7. | (1= VB -1]u(-10)u(0:})u [V5i 1+ V6)
8. [2Bi00)]; 9. | (-1-3) | 10. [CZ0:2)]
Hmozosan camocmosmenvras paboma 5

1. [9); 2. [3,75]; 3. [5]; 4. [28]; 5. [3]; 6. [20]; 7. |+ |;
8. [C2o9): 9. [3; 10. [Eo0)]

~lw
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Hmozosasn camocmoamenvras paboma 6

{13 \/_3+\/_}
277

1. ; 2.

1 1 ;343} ; 3. [z=0];

1 (@) U[VEx)] 5 | (0677

{
(-2

7. (0;2 f] !2\/52 2 ];8. [4:1,2:5];
9. [[-3;—2Ju[1;3]]; 10. [z=3].
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