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Ioceawaemca namamu 3aciyxeHHblx
yuumeaneii Poccuu:

bopuca I'epmanosuna 3usa
Hocuga Akoenesuna Bepebeiinuxa
Apona Pysumoeunwa Maiizenuca
Taucuu Hearnoenv: Kypcuw
Bnaoumupa Jleonudosuua Unvuna

Ilpeauciaosne

IIpennaraemasi cepusi KHUT ajpecOBaHa MHUPOKOMY KPYT'y y4Yalluxcs
CPEIHHMX ILKOJ, KJacCOB H LIKOJ C Yriy6JIeHHBIM U3y YeHeM MaTeMa-
THKH, aDUTYpHUEHTOB, CTYAEHTOB I1€1arorn4yecKux By30B, yuuTeeil.

KHHUTY MOXHO HCIIOJb30BaTh KaK CaMOCTOSITeJIbHbIE YuyeOHbIe [T0COo-
Oust (caMoyuMTeNH), KaK 3aJa4YHHKH I10 JaHHOI TeMe U KaK COOpHUKH
IMIaKTUYECKUX MaTepuaioB. Kaxnas kHUra cHaGXxeHa IporpaMMoii
3/IEKTUBHOrO Kypca.

s y9aiuxcs MOXHO NPEeJIoXHUTh CJAeAYIOIYIO CXeMy paboThi: Mpo-
YHMTaB BCTYIIJIEHUE U PaCCMOTPEB IPHUMEPHI pellIeHUsl, CAMOCTOSITENb-
HO pellaTh TPEHHMPOBOYHEIE pabOThI, 3aTeEM [TIOCMOTPETD PELIEHUS U,
OCMBICJIUB HX, TONIPOGOBATh PEIUTh IPOBEPOYHbIE PabOTHI, TPOBEPSIs
UX pelleHus 10 KHUTe U T.1I.

KHHIr# 10HOCTBIO MOAXOASAT 1151 CAMOCTOSITEJILHOTO OBJIaIEHUSI TOU
WM MHOHM TEMOil M pacCYMTaHBl Ha MOCJeloBaTelbHOe 00yYeHHe OT
HavyaJbHOIO YPOBHS /IO YPOBHS, HEOOXOIUMOro aOUTypHUEHTaM.

[l yurTesei 5Ti KHUIH IIPeJOCTaBISIOT LIMPOKHUI BIGOP MpUeMOB
¥ METOOB paboThI:

BTO MOTYT OBITh 3aJaHUSI YYAILIUMCS IS CAMOCTOSITENIBHON PaboThI
C MOCJIeAYIOMUM KOHTPOJIEM YUYUTENS.

Bo3MoxHO “cnoib30BaHWE KHUTH KakK 3aJJaYHUKA IS paﬁOTbI B KJiaC-
Ce U IJIsl JOMAlIHUX 3aJaHMUMH.

ITon6op marepuana no3poJsieT CyliecTBeHHO nuddepeHLIIPOBaThH
ypoBeHb TpeOGOBaHMIA K y4amuMmcsi IpU MPOBEJEHNUU KOHTPOJIBHBIX
Y 3a4eTHHIX paboT.

YpoBeHb CI0XKHOCTH ¥ 00beM MaTepHaJjia B KHUTrax cepuu, 6e3yciaoBHO,
U30BITOYEH, M YYHUTENb JOJXEH CaM BBIOMpATh CIOXHOCTh U 00beM
MarepuaJjia B COOTBETCTBUHU C BOSMOXHOCTSIMU YYallIMXCs U 3a/1a4aMy,
CTOSILIUMU NIepel HUMU.

A. X. ITaxmeiictep



IIporpamma 3;1eKTHBHOTO Kypca aas ysamuxcs 10-11 kiaccos
(20 ypoxos).

NeNe © | Ha3BaHue TeMbl
ypokoB | B ckobkax yka3zaHbel HOMepa 3agaHUi

1-2 Onpenenenne Jorapugma u ero cBoiicra (cTp. 5-13)
ITpaxtukym 1 (4,7, 11, 13, 16, 17)
TpenupoBounas pabora 1 (12, 18, 20)

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

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

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

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

6-8 Ilpameps! pemenns noKa3aTebHbIX ypaBHeHHIH (ctp. 39-57)
ITpaxTukymer 5 (4, 6, 9, 10, 14)

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

IIpaktukymet 6 (3,5, 7,9)

TpeHnpoBo4Hbie KapTO4kH 1 (Ha CBOMCTBA JIOrapugpmMoB)

(3-1 xapTouka)

9-12 | JlorapupMugecKne H moKa3arejbHbIe (ctp. 62-104)
YPaBHeHHs H HepaBeHCTBA (CNIOCOOH! peleHui)

ITpaktukym 7 (3, 5,7, 10)

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

ITpaktukym 8 (3,5, 8,9)

IIpaktukym 9 (2,5, 6,9)

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

13-20 | Jlorapudmuyeckune H noKasareibHbie (ctp. 132-177)
ypaBHeHHs M HepaBeHCTBa (0000IIEeHNE)

Pemienne cucTeM MOKa3aTedbHbIX H JOrapuMUIECKHX

YPaBHEHHil H HePaBEHCTB

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

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

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

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

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

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

ITporpamma pa3paboTaHa 10 MaTepuaiaM KHUTH 1 anpo6upoBaHa
Ha MpaKkTHKe 3acayXeHHbIM yunTeneM PO E. B. Jlupmunem.



OnpepeneHue
norapndma
N ero cBoOnCTBa

b_

HamomauM, 94TO B BBIpaXKe€HUU a
@ — OCHOBAHWE CTEIEHH;

b — mokazaresb CTENeHH,;

a® — crenens uncia a;

C — 3Ha4YeHue CTelneHU 4Yucjia a.

Omnpenesienune jorapudgpma

JlorapudmomM yucina ¢ no ocHoBanuio a (npu a > 0, a # 1)
Ha3blBaeTCs MOKAa3aTeJsb creneHn b, B KOTOPYIO HaI0 BO3BECTH
OCHOBaHHE @, 9YTOOBI NMOJYYHTh YHCIO C, T.e. ecimd a = ¢, TO
MOXKHO 3amucars log, c = b.

Takum 0o6pa3oM, MOKa3aTesib CTEIEHH — 3TO U €CTh Jiorapudm
(Ipu ONpENEIEHHBIX YCAOBUSAX ).

Ecmz a >0, To u a® > 0, mostomy ¢ > 0. CienoBarebHo,

npu yctosud a >0, a#1 u c¢c>0 log,c b=
IIpaxmuxym 1

BamumuTe B BAje JorapudMuIecKoro paseHcTsa (1-5):

1. 3¢ = 81 &= logy 81 = 4.



6 Ormpenenenue jorapudma 1 €ro CBOUCTBA
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N1 ey Ly
"\1) T w4 Blea 7

~

) . 1
\3/12 =35 gr[:p} 10g1255 = §

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

L (1-v3)=4-2/3.
Tak Kak 3qech a=1—1+/3, b=2, c=4—-2V3, (ab=c),

TO 3aIllMCaTb B YHUCTOM BHIE J'IOI‘a,pI/I(bMI/I‘IeCKOG PaBEHCTBO
HeJIb34.

=]

a=1-+3< 0, HO Mo ompenesiennto a > 0.

Mozxuo INOCTYIIUTHb UHAYE.

(1 — \/5)2 = (\/5— 1)2, TOTIA
(V3-1)°=4-2V3 < log 5, (4—2V3) = 2.

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

Brecs ¢ = 2v2 — 3 < 0, modTOMY 3ammHCaTh B BHE JOrapud-
MMYECKOr0 PaBEHCTBA HEJIb3s MO IBYM MPUYMHAM:

a) ¢ > 0 no onpezesnenuo jorapudma;

0) (\/§ — 1)2 = 2v/2 — 3 cupaBeIMBBIM PABEHCTBOM HE SIB-
JISIETCsI, TaK KaK (\/Q— 1)2 =2-2/2+1=3-2V2L

Berauciure norapudm (8-13):

8. 10g2 0,25
Ilycrs logy 0,25 = 1 =% 2% = 0,25, 2°=2"2 g=-2

10g2 0725 - .

! Cm. xuury Hlaxwmeiicrep A.X. «Ypasrenunsi», 2008 . C. 5-6.




IIpakTukym 1

9. log1 3v/3.
s omp. 1\°* 1+1
Ilycts logl 3V3=1 <§) = 3\/5; 37T=3 2;
3
z=-15 logi13v3=[=15]
3
10. log 45 8.
onp lx
Iycrs log 458 = = ({‘/i)z =8; 2¢ =23
T =12; log%S =[12].
11. 10g6% V6.
Iycrs logg ¢/ V6 =1 &= (6\6/6)1 = v/6;
1\ % 1
=\ g 7 1 3 uz | 3
(6 6) =6 N 6.’17—21‘, 13—1—4—, lOgS%\/g—iZ
12. log39.
Mycrs logs9 =2 <= 3°=9; 2z =2 e logs9=2,
snaunt, logZ9 = (logz 9)? = 22 = .
13. 1 1

3
*(2-v5)' 9 - 45
1

1 omp. 2\ Z
HyCTI) log(2_\/g)29—'—4\/5:$ = ((2 - \/g) ) zm.
Tak xax (2—v5) =4 —-4V/5+5=9—-45
1 1
= (9-45)",
T 945 (9-4v5)

10 (9-4v5) = (9-4/5)"" & z=-1.
1
T.e. log(z_\/g)z m = —1,
1 1 \®
3 — - = —
TOTIA log(2_\/5)2 9_4\/5— <10g(2~\/5)2 9_4\/5) —'



8 Onpeznenenne jorapudMa 1 €ro CBOUCTBA

Pemure ypaBHeHUe, ucHonb3ys onpenenenue jorapudma (14-17):

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

a>0
TaKKaxlogaczbgnzpi'ab:cnpn a#1, 10 [z =38].
c>0

OTtset: = = 8.

ormp.
15. log, 4 =2 <= 2% =4.

r=2

g = 9 HO a =1z >0, 3HayuTr x = 2.

Orser: z = 2.

16. logg_, 5o == <> z = (3—2\/§)§,
o 3—2vZ=(v2-1)°.
z= ((\/5—1)2)%.

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

N =

3
17. log gz V2 = 1 = (Yx)s =V2;

(x%) YR Y

BosBegeM obe wacTi ypaBHEHHsI B YETBEPTYIO cTeleHb (0be
9aCTH HEOTPHIATENIBHBI).

x=(\/§)4; T =4.

OTtset: z = 4.



Tpenuposounas pabota 1

Tpenuposounas paboma 1

Banumure B BUze orapudMudeckoro pasercraa (1-8):

1. 53 = 125; 5. V82 = 4;
1
2.37 = 6. (1-v2)" =3-2vZ;
2\72 9 2
3.(5) =7 7. (V3-v2)" =2V6—5;
3 3

4. V256 = 4; 8. (VB—1)4 = (6—2V5)8.

Borunciure storapudm (9-15):
1
9. logs 5; 13. logi 16;
1
10. logi 2V/2; 14. log\/m (4\/§ + 7)5 ;
2

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. log1 v3z = —3;
3

19. log 4 6.5 (3-v5) ;

wls
Il

|

|

2
3
20. log\/gi \/ZL'2 = g



10 Oupenenenue yiorapudmMa u ero cBoiCTBa

Pewenue mpenuposounoti pabomuot 1
Sanuumre B Buje orapudMudeckoro paseHcTsa (1-8):

3 omp.
1. 5° =125 <= logs 125 = 3.

1 omnp. 1
2. 374 = = < logg — = —4.
81 83 31
2\72 9 ormp. 9
3.([2) =2 & log, = =-2.
(3) 4 %82 7

3

p. 1
4. V256 = 4 <= logysgd = e

1

= . 1
5. V8 =4, T.e. (82)3 =4 g log82 4= 3’ HO MOXKHO 3aIIHCaTh

2
nHade logg4 = 3"

6. (1-v2)"=3-2v2.

Ecin B KauecTBe OCHOBaHHMS IOJIOXKHUTh @ = 1 — /2, Tak Kak
1—+/2 <0, To 3amucaTh 1orapudMIIeCKOe PABEHCTBO HEJIb3SI.

Ilociie npeobpasoBanus (1 — \/5)2 = (\/Q— 1)2 paBeH-
CTBO (\/5—1)2 = 3 — 2v/2 MOXHO 3amucaTb B BHIE
log 5_, (38— 2v2) = 2.

7. (V3—v2)’ =26 5.

B nanHOM mpumepe, eciiu B KA4eCTBE YHC/I C IMOJOXKUTh C =
= 21/6 — 5, TO HCTHHHOTO JOrapHMUYECKOrO PABEHCTBA 33~
IIACATDh HEJIb3.

¢ =2v6—5 < 0. Ho no onpegenenno ¢ > 0!

N3zHavanbHO OBLIO JaHO JIOXKHOE PpaBeHCTBO. B obsactu Ieii-
CTBUTEJIBHBIX YMCEJ HET YHUCJIa, KBaJAPAT KOTOPOro ObLI ObI
OTPUIATEILHBIM YHCIIOM.



Pemenne TpennpoBo4HOil paboThI 1 11

3 3
8. (VB—1)4 = (6—2V5)8
Us JaHHOI'O pPaBE€HCTBa MO2KHO ITIOJIY4YUTb HECKOJIBKO JIOl"apI/I(i)—
MHUYECKHUX PAaBEHCTB.

3
4 3
log 5_; (6 — 2\/5)8 =7

g ;3 (6 2B)s = 1

I

OOC»D

3
4

logg_o.5 (\/5 - 1) Y

10g(6—2x/5)g (\/5 B 1)

W

Boruncnure norapudm (9-15):
9.1 !
. logs 9
1 mp. 1
ITycTe logs 9=7% & ogo = 9

1
3 =387% z=-2 logg=

n
10. log; 2V/2. Var =a™
2
[ycts log, 2v2 = z.

2
1\° 2
Torza <§) =22, 277 =22, 27*=21.22.
1
1+= 3 3 3
- — 2- —_ — - — 1 ===
2 2 2 T % T 2’ ogé 2v/2 5

11. log g5 27.

I T i 1
IIycre log\/—27 T g} (\/5) =27, 3% =33 Z:r=3;
r=12; log%27 =[12].



12 Onpeznenenue jiorapudma 1 €ro CBOUCTBA
3
12. log7{-,/7 7. e
omp. T = il
HyCTb log7\5/7 sz(z)(?%) =T, (7-75> =73,
6 1
T = 6 1 5
5 _73. . _. _ 2. |2
7 73 5m 3 T 13 logﬁr,/_\/_ 5|
13. log? 16.
ormp.
log,16 =2 <= 4 =16; 4*=42; z=2;
log2 16 = 22 = 4; log2 16 =[4].
1
. 3
14 logm (4\/§+7) 1
3 _ :
IIycts log Vo (4\/§ + 7) = z. CjemoBaTesIbHO, IO OIPe
JEeIEHII0 . )
z 1 1
(VVB+2) = (4v3+7)° , re. (V+2)2 = (4/3+7)3 .
s perieHust JaHHOTO ypaBHeHnﬂ HeOOXOAMMO PABEHCTBO OC-
HoBaHuit. Tak kKak (\/?—>+ 2) =3+42-V3- 2+22 7+4\/§,
o (V3+2)2 =((v3+2)’ ) ; (\/‘+2) =(V3+2)3;
r 2 4 4
- =—; =—; 1 4 7 =
ol o=k g (1E+7)°
15.

log\/iﬂ (5v2-1).

IIycts lOg\/Q+1 (5\/§ — 7) - = (\/§+ 1)2 =52 —

Tak kak (\/5—1) (\/§+1):2—1=1, TO

\/_—i-l—\/_l_ (\/Q—l)_l, TOTrAA (\/5*1)—96=5\/§—7.

Hasee queM 4TO

(v2-1)° =( ) —3(v2)* 143-v2-1-1=52-7,
Torga (V2 — ) (\/§ ) s oz =-3;

log\/§+1 (5\/_ 7)



Pemrenne tpenupoBouHOit paboTsI 1 13

Pemnre ypasuenune (16-20):

16.

17.

18.

19.

20.

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

1\ 3
B TPETBIO CTEIEeHb: (m3) =43, 2z =64

Otser: = = 64.
3 omp. 3
logs, V8 = 2 (3z)2 = /8. BosBenem obe dacTu ypas-
3

HEHHsd B CTEIICHD, 06paTHon IIOKa3aTeJIIO CTEIIEHU —:
2

3 2 2
((33:)5)3:(\/5)3; 3:1::(2%)3; 3¢ = 2; x=§.

OtBeT: = =

Wi

np. 1 -3
logl V3r=-3 g} <§) = v/ 3z;

N | =

1\ 2
33 =(3x)2; (33)2=<(3:r)2> ; 36 =3z; =35 x=243.

OTBer: = = 243.

1 omp. 1
10g14_6\/5 (3 - \/5) = ~3 g (14 — 6\/5) 2 = (3 — \/5)
Tax xax (3 —v5)° =9—6v5+5=14-6v5, 10

(6-87) 2=(-v8)* : (5-v9) ' =(5-v8) s 2=-3

OtBeT: = = —3.

2 omp.
log, /57 V2% = 3 = (V5z)

wig
wlg

win

= Va2,

1\3 1 1 1
=0

x:5’ HO Z > 0.

3HAYAT 5T = r2; [

Otger: = = 5.



14 Onpenenenne jorapudma 1 €ro CBOHCTBA

Ynpaorcnenus

Bapwuanr 1

a) 3amuimre B BUJE JOrapudMUIECKOr0 PABEHCTBA.
6) Berauciure sorapucdm.
B) Pemure norapudmmuyeckoe ypaBHeHue.

a) 6) B)
5 1
1 2 = 32 10g2 4 10g36 r = —5
3 1
2| 42=38 log =3 1 3z) = -
0g./3 0g125 (37) 3
3| 5%=1 logs 27 logiz=-2
4
4| (VB)’=5v5 | logsgl logy 45,76 = x
5 (\/3)4 =9 logﬁ \/7 10g0,216 0,6 =T
6| V64=4 logg v/6 log, 0,04 = 2
71 V8=2V2 log1 125 log,, 1024 = 5
151
8| (5v2)°=50 | log,2v2 log, /37 12,96 = —4
9 8_§=025 logy —— log 4 1%/9—4\/5—g
’ 89 243 8= ~3
10 | V48 =23 log 1 8 log 33z =3
/2




Yupaxxkuenust

Bapuanr 2

a) 3anummuTe B BAJE JIOrapuMHUYECKOTO PABEHCTBA.

6) Berunciiute siorapudm.

B) Pemnre sorapudmuveckoe ypasHeHue.

a) 6) B)
5 1
1 3° =243 10g3 27 10g25 T = "2_
2 1
21 92=27 logg 3 logs6(22) = ~3
0 1
3|1 6°=1 logg 81 log1z=—2
3 2
4 (\/§)3 =3v3 log 51 logy 24,84 =x
5 (2\/5)2 =8 logm \/m 10g0’343 0,7 =T
6 | v81=3Y3 log; /7 log, 0,16 = 2
7| V216=6 logs 3v/3 logs,, 625 = 3
~2 1
8| (4v3) 3==| log; 64 log /55 7,29 = —4
4
-—% 1 1 W 3
10 | v243 =33 log 1 27 log g 8z = 6
9v/3




16 Onpenenenue sorapudMa u €ro CBOHUCTBA
OTBeTbl
BapuanTt 1 Bapuant 2
a) 6) | B) a) 6) | ®)
1
1| logy32=5 2 5 log3243 =5 3 )
3 ) 3 1 1
3 logs1 =0 3 16 logg1=0 2 3
4 |log £5v5=3| 0 2 |log,53v3=3| 0 2
1 1
1 1 3 1] 1
6| logyd=3 | 5 | 02 |logg 3V3 = 3| 3 | 04
1 1 3

7 | logg2v/2 = 3 -3 2 logo166 = 313 5
3 5 )

8 10g5ﬁ50 =2 2 36 log4\/§ 192=3| -3 77

2| 5 1 2| 2 V2
1 26 = ——| —= |2V2— =2 2142
9 |logg 0,25 3| 73 V2—1| logy, 9 3 3 + 5
s 1 6 ol 6

10 10g48 2\/§ = 1 5 3 10g243 3\/3 = 1 5 2




OcHoBHBIE TEOpeMBI 0 JiorapudMax

OcnosHble meopemst 0 A02apuPmax

Teopema 1. ¢ >0
co >0

log, (c1 - c2) = log, ¢1 + log,, co ] opH
a>0
a # 1.

dokazaTesbCcTBO:
log,c1 =t1; at = ¢
log, c2 = to; a’? = ¢z

omp.

HYCT]) = C1:Cy = atl . at2 — at1+t2 >

onp.
< log, (c1 - c2) = t1 + t2 = log, c1 + log,, c2,
4TO U TpebOBAIOCH JOKA3aTh.

Teopema 2. ¢ >0
] Cc1 1 1 co>0
og, — = log, c1 — log, co | mpu
Ba C2 Ba Ea P a>0
a # 1.
JdokazaTejbCTBO:
= - alt = C atl onp.
IIycte logg e = ty; at Alm a2 _te X
log, co = t2; a'? = co co atz
o1p. (4]
< log, o= t1 — ta = log, 1 — log, ca.
2
a>0
m
Teopema 3. | log,x b™ = T log,b| mpu <a#1
b>0.

dokazaTejbCcTBO:
omp.
IMycte log,b=1t <= a’ =b.
BosBeneM obe yacTH B creneHb m: a'™ = b™;

m
Ho a'™ = (a) PR LN log,x ™ = %t,
toraa log,x b™ = % log, b.
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ITpaxmuxym 2 (ucnoav3osarue 0CHOBHHLLIT Meopem
0 aozapugpmax)

Berauciure (1-6):

1 4 7 32
1. logy 3= +logy 4= = logy [ = - — | = log, 16 =[4].
2 7 2 7
2 2 2
2. logy 27 — 2logy 3 + log, 3= logy 27 — logy 3% + log, 3=

27- 2
= logy —2 32 =logy2 = [log, b" = nlog, b (b > 0) |

1
3. log1 2+ §logl 8 —log1 4v18 =
3 3 3

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

1
3 3 3
1
2-22 .2 1
=logy ——— =log1 - =|1]|.
322.23.3 33 1

3
4. log, 8 =logy2 23 = 5 logy 2 = .

5. log%\/5+log\/2—7\3/§
n

Tak kak a"=am, |log,k b"zﬁlogab(ayé 1,a>0,b>0)

k
1 2
TO log%\/g+log\/2—7\3/_ %10g55+—log33—
3 2
3, 4_s5_[[17
279 18 18]

1
6. logg (logy v/4) = logg <§ log, 4) =logg (371) =

1 1
=—§log33: —5 .
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Pemnre ypaBuenus (7-14):
7. logs 6 = logs « + logs(x + 1);
logs 6 = logs (z(x +1)); (z > 0)

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

x=-3¢(0;00)
=2

24+ —6=0; [

OTBer: = = 2.

3
8. logzx = log3 8 — 2logz 2 + logs 2

b>0
log, b"™ = nlog,b upu a>0

a#1

3 8 3
logs = logg 8 — logg 2% + logs 5; logs = = logg (55 . 5) :

logs z = logs 3, 3HauuT = 3.

Otser: = = 3.

1
9. log1 3+ §1°g1 27 — log1 3v18 = log, ;
2 2 2

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

2 2 2
logy x = log1 3:3 log, x = log1 L.
23°3v2 2 V2
1
log, z = log1 (1)2 i logyz = 1log1 1;
3 \2 2 752

1
log4x=§; r=42; =2

OTer: = = 2.
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10. 10g25 r = logg 27.

3 3 3
Tak kax logg 27 = logs: 3% = 510g33 =5 TO logges x = 3
3 3
3HAUUT T = 252; T = (52)2 x =53,

Otset: = = 125.

11. log\s/g\/5+log\/§ V4 +10gr9 V3 = log, 5 x;

11
- _ 32 3
_ 2 _ 9.
o855 = o, 5 = 1oz, 5= 3
2 2 4
3 =23 - 2.
log 5 V4 10g2% 2 % log, 2 5
11 1
1og799 V/3 = logzs 33 = %log33 =
3 4 1 3:94+4-241
Torna log o = 5 + 5+ 75 logyge = ——g——

36 2
logﬁx=118—; log mz =25 x=(\/7); r="T.

Otser: £ = 1.

12. log, /5 (logyg v/49) = log, 25.
1
= 1 1
Tak kak logy V49 = log,y493 = glog49 49 = 3,

1
log, 55 =10g,25; log, 1 37" =log, 25;

T
2
log, 25 = —2, 3Ha4uT z~2% = 25; <$>O);
2 _ . 0 1
T 1 $>,3Ha‘m'ra:_g_

Otser: = = 0,2.

log3 3 =log, 25;
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21

13.

14.

logy x = 3 + logy 5 — logy 10;

n = log, a”

a>0
a#1

log, = = log, 2% + log, 5 — log, 10;
23.5
logy x = log, —16—; logox =logy4; z =4.

OtBer: = = 4.

Haitnure x, mposorapudmMupoBaB obe YacTH YpPaBHEHHUS IIO

Y a3
a’b
OCHOBaHHIO 2: T = W7 rae logga =3 u logy b = 2.
1 -1 va3b
082 T = 1082 W'
T togs Y2 _ g, /aTh — log, Vab?
aK KaK ngﬁ = 10gy Va°0 — 10gy V ab*® =

~log; (a 3p) — %log2 (abQ) =
(logy a® +logy b) — % (logy a + logy b%) =

(3logy a + logy b) — = (log2 a+ 2logy b) =

co.M»—t ,M._.,;;,_.

log2a+—log2b 3log2a— glogzbz

YunreiBas ycjioBud, 1osIy4YumM

5

5 5
logyz=15-3-75-2 logz=15 == V82

12 12’

Otser: z = /32.

3 1 1 2 5 5
=(2-2)1 = —Z)logyb= —logya — — .
(4 3> og2a+(4 3) 0gzb = 15 logga — 75 logy b
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Tpenuposouras paboma 2

Berauciure (1-8):

1. log;3 V/169; 5. logy /2 — log, (log1 256) ;
2. log; V/243; 6. logfas V/5;
3. log;(log2 8); 7. log 1 25+/5;
4. log% \3/5; 8. 10g£§ ¥/32.

Pemmure ypasuenus (9-11), ucnonb3ys onpeznesnenue jorapudma:
9. log, 25 = %; 10. log,, V4 = ;; 11. log, 2v2 = —Z.

Pemure ypasuenus (12-16), ucnonb3yst cBoiCTBa J0rapiudMoB:
1 1
12. lgz =2 +1g3 — Ig 5; 13. lg:r=§lg54+lg5—§lg16;
2 1
14. lgx = §Ig24 -2+ lglg3;

1
15. loggz = 3 logg 18 + logg v/2 — 2logs 5;

16. logg z = logs v/2 — v/3 + logs V/7 + 4V/3.

17. Haitnure x, mposiorapudmMupoBaB obe 4acTH ypaBHEHHUS IIO
ocHoBanHuw 10:
3/ b2
P rone lga =2, 1gb=3.

"~ Va3’

18. Pemure ypaBHEHUE, UCIONIB3Ys PA3JIOKEHHE HA MHOXKUTEJIH:

5
1g25 —1g?3 = (1 —lgx)lgg.

TIpumeuyanusi.

a) Ecsin ocHoBanme norapudma pasao 10, To ero MOKHO He yKa-
3bIBaTh. JaIMCBHIBAIOT TakK: logioc =lgec.

6) Ecou ocuoBanue sorapudma paBHo e (e = 2,7), To 3anuCHI-
BatoT Tak: log,c = Inec.
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Pewenue mpernuposouroti pabomut 2

1. log;3 v/169.
o1mp.
Iycrs logys V169 = z = 13% = /169;

2
= 2
13% = 135; =|=1.
!

2. logy v/243.
3 e
log V243 =z = (5) = v/243;

3
5
377=34 z=|[-125]
3. 10g3 (10g2 8) .

Tycrs log,8 = =5 27 =8; 2¢ =23 =3,
toraa logs (log, 8) = logz 3 = .

omp.

1 2
4. log%%=x4=> ({‘/§)z=\3/§, 3?:35; T=|2-]|.

w

5. logy V2 — log, (log;g 256) .
1
Iycrs log, v2 =z &g = V2, 222 =22, =

= =

omp.
[yctb logg256 =t < 16t = 256; 16! = 162, t=2.

omp. 1
[Iycts log 2 =p <= 4 =2; 2®%=2; 2p=1; p= 9

Utax, logy v/2 — log, (logyg256) = ~ —

1
- ;-0

> =
N =

6. log%25 \4/_5‘.
1
. = 1
IMonoxum logios V5=1z g 125% = {4/5; 532 = 54; 3x = 1

1 1\*> [1
T=15 Torma logZys V5 = (logios {4/5)2 = (E) =

144 |

bl
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7. log 1 255,
V5
3 onp. ]. £ 3 —lil? 2""1
Ilycts log 1 2655 =r < [ — =25\/5; 5 2 = 3;
7 e
1 7 14 - 42
——rx==; T=-—-——; =|—4-.
2" T 3 3’ 3
8. log, 35 V/32.
TTonoxum log4% V32 =1z g (4\3/5)2 = /32;
1\ Z 5
24— 27 5 5
2 3 = 23‘ — = — = | —|.
( > 37T T
1 1
9. log, 25 = 3 2= 25; =252
Orser: = = 625.
) 2
10. logy, V4= 3 (2x)3 = V/4. BosBezeM 0be gacTH ypaBHeHHUsI
B CTeleHb, OOPATHYIO MOKA3aTeNo cTernenn 2/3:
3
2\ 2
2r = | 23 ; 20 =2; x=1.
Otser: z = 1.
o3 .
11. log, 2V2 = i 4 = 2+/2. BosBeneMm obe 4acTH ypaBHe-
HUS B CTeIeHb, 00paTHYIO IMOKAa3aTeso crenesn —3/4:
4 4
3\ ~ 3 1\ ~ 3 5(_4
(+4) " = (249) i)
_5
Otser: =2 3.
2 3 2. 3
12. lgx=2+1g3—1gh; lgx=I1gl0°+lg—; Ilgx=Ig|10°-= ).

5 )

OTtseT: z = 60.
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1 1 1 £
13. lgz = —3-lg54+lg5— glglﬁ; lgr =1g543 +1g5—1g163;
543 5. 273 .23 .5 3
163 83 .23 2
Orser: £ =17,5.

92 1 2 4
14. lgx=—?;lg24—2+1§1g3; lgz =1g243 —1g102 +1g33;
243 . 3% 83 .3% .35 92 . 32
—_— T = I = .
102 102 100

lgx=1g

OTBeT: T = —.

25

1
15. logzz = 3 logs 18 + logs V2 — 2logs3 5.

logs z = logg V18 + logz V2 — logz 5%;
Vi18-v2 6 6

R log3x=10g32—5; T=—.

Otser: x = 0,24.

logs z = logg ———

16. logs x = logy V2 -3+ logs V7 +4V3;

10g5m=log5<\3/2—\/§-{3/7+4\/§>.
Tak kak \/2—\/— \/7+4\/_ \/ 2- VT+4/3=
= (71— 4v3) (T+4v3) = VA9 — 48 =1,

To logs x = logs 1.

Otset: = = 1.
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v ab?
Vba3’
IIponorapudmupyem mo ocuopanuio 10:

vab?
ler=lg s

1 1
lgz =lg Vab? —1gVba3; gz = glgab2 - Elgba:’;

17. Haiitn = =

rae lga =2, lgb=3.

lgz = % (lga+1gb?) — % (Igb+1gad);

1

1
lgng(lga+2lgb)
Tak kak lga =2, 1gb =3, nonyuaem

1
lg:rz—(2+2-3)—§(3+3-2);

16-27 11
6 & 6

9
lgx = —5; ]g:];:

Wl o Wk

11

Orser: =10 6.
2 2 5
18. Ig“5—lg 3=(1—lgm)lg§;
5
(Ig5+1g3) (1g5 ~1g3) = (1 - lgz)lg 53
5 5 5
lg(5-3)-1g 5 —(1-1gz)lg3 =0; lg5(1g15—1+1gz)=0;
10
lgr=1-1g15; lgxz=1g10—1g15; lgx=1g1—5.
2

0] ==,
TBET: T = 3
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Tpenuposounas paboma 3

Boruncinre (1-10):

1.

N

10.

2
10g4 91 — 10g4 13 + 10g4 7;

\/ 10g3 81;

1
. log 5 10g1§ ;
3

. log1%27;

3
1

1
. log\/§2§ +log%4§ — logg V/256;

4
. logg4 — 4logs 2 + logs §;

10g4 8 .
logg 16’

log s 14 — 3 log /7 56
log /530 — 3 log /5150’

1 3
210g\/§6—Elog\/§400+3log\/§\/4_5

4log\/g3—-§-log\/g27—2log\/g6

log3 20 + log, 20 - logy 5 — 21og2 5
log, 20 + 2logy 5
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Pewenue mpenupoeouHoti pabomot 3

2 91-2 1
1. log, 91 — log, 13 + log, - = log, = log, 2 = logy42 =

13
1 1
== 510g44:

2. /logs 81 = /logs 31 = \/4logy 3 = VA =[2].

2
4. log1%27 = (log133> =
3 3

1\ 3\’ ( 1)2 )
=1 lo — =|-3log1 = | =(=3)"=|9].
( gé <3) ) gg ) (-3)* =[9]

1 1
5. log /523 + log 3543 — logy V/256 =
1 2 8
=log 1 23 +log 1 23 —log323 =
32 33
2
310g,2 — Slog2 =

3

2 8
§+2—§)b&2=0b&2=[]

N Dol

4

4 4 :
6. logz4—4logs2+logs 9= logs 4 —logs 24 +log, 9= logs —2—42 =
1
= logs 9= logg372 = —2logy 3 = .

log,8 logy2®  3logy?2
logg 16 ~ logys 24 %logz 2
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1 1
log 714—Llog 756 log s by  log,7 (14-147F-47F)
log, 530~ 3 log 5150 log,5 15q7s  log, 5 (30-30%573)

log (148 472) log (28 7% .27
log /5 (30% -5—%) log. /5 (5 .6

2
_log s 73 B log7% (7)3 %10&7 _

N

D=

°

=
IR N——

1 1 =
log, /562 logﬁé 62 %—glogﬁﬁ

2log\/16—%log\/1400+310g\/1\3/4_5
3 3 3

4log\/z3—§log\/1—27—2log\/16

log\/—6 —log\/ 4002 +log\/ \/_5)3

log\/ 34 _ log\/ 275 — log\/ 62
10%\/% (622(;15> log\/—%‘ (9-9)
log\/T (34 .6-2. 27_§> B log\/—l_ (34 .3-2.9-2. (33)_%>

log 73" _log 3
—(30.9-2 2=
log\/1 (30.2-2) log2_% 2

10g3 3

-[=2.

wuw m!-‘l’“

—1 logy 2

log2 20 + log, 20 - log, 5 — 2log2 5
log, 20 + 2log, 5

(log3 20 — log3 5) + (logy 20 - logy 5 — log3 5)
- log, 20 + 2log, 5 -
_ (logy 20—log, 5) (logy 20+logy 5) +log, 5 (logy 20—logy 5)
- log, 20 + 2log, 5 N
_ (logy 20 — log, 5) (logy 20 + 21ogy 5)
- log, 20 + 2logy 5 B

20
zlog220—log25=log2€ =logy 4 = 2log, 2 =[2].
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Teopemwvt 0 no2apugpmazx.
Ocnosroe aozapupmuuecroe moaHcdecmaeo

PaccMoTpuM ere HEKOTOPbIE TEOPEMBI O JIorapudMax ¥ OCHOBHOE
JiorapudMUYIECKOe TOXKIECTBO.

OcHoBHoOe JiorapudMHUYeCKoe TOXKIECTBO

a>0
ITo onpenenennio a® = c < log,c=b npu { a #1 .
c>0.
a>0
OTrcroza ciieyeT, 9To 1Mo OIpeIeIeHUI0 mpu {a#l.
c>0

dto TO2KJEeCTBO Ha3bIBAIOT OCHOBHBIM norapmbmnqecxnm
TO2KJAEeCTBOM.

ITpaxmuxym 3

Briuucnure:

1. 2log23+1 — glog; 3.9 — 3.9 =6,

2. 32log92+1 — 32log92 . 31 — (32)10392 .3 = glog92 .3=2.3=6.

3. glog35 — 32log35 — (3log3 5)2 =52 = 925.

1 1
4. 4722 _gloga3. 43 = (92)"°82% 9 = (9lo&23)%.2=32.2 =18,
log,» b" = log, b
3
5. Rlogy3—log,729 _ glog, 3—logy 27 810g4 27 — a>0
a#1l
b>0
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10.

11.

12.

4
. {1/4610g8 5—log 5125 _ \/43

1
12510825 2—logezs 64+1 — 195logas 2—-logy5 8.1951 — 125log25 4.125=
1

logg = 3 lo; 1 log 1 3 1 3
=125 %2.125=5 g52-125:(5 52) -125:(—) 125=

2
125

=5 = 15,625.
21lo, 3

2510g\/g 3—log;o5 93 — gsé —2-loggs (36)

2

+ logs 3 =26

1785 logs 3 4 —4 _
=53 .5 5 :(5log53) .(510g53) :34,3 41,

llog 2—logg 4

glog,;32-logar 64 _ 9% 8 87 _ g2logg2—logg4 — g0 — 1,

6 log, 5— % log, 5
2

— +/42logy 5—6logy 5 —
1

— (q—4logy 5\ gy — g—logyb —log52= —2:i:
(47410825) 4 = 4710825 = (27 log25)" — 5 5 = 0,04

{/g8logzr 2—log /58 _ </9§1°g3 2_2_10&2 = (94108 2)% _
_ (910g3 2)—1 _ (3log3 2)—2 =22 =0,25.

128082 (2—v/3) +log, (7+4V/3) '
T+4/3=4+2-23+3=(2+v3)°,

Torna logy (7 +4v/3) =log, (2+ V3) .
810g2(2—\/§)+10€2(2+\/§) _

Orcrona 12
— 1981082 ((2-v3)(2+V3)) _ 1ogloga(4-3) — 19gloga1 — 1980 — 1.

(\/Q — 1)10334—2\/54 )

Varem, ato 3+2v2=2+2V2+1= (V2+1)°;
(V2-1)(vV2+1) =1 ﬁ_lzﬁ_

Torma (V2 - 1)1°g3+2¢§4 - (Va- yEvan? _
_ ( 1 )logﬁ+12 _ ((\/§+1)l°g‘/§+12)_1 _

1
3"

V2+1
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Teopema 4. (0> 0
Ilepexon, or omHOro OCHOBa- a#1
Hua Jorapudma K ro- log; ¢
. prd APy log,c= L mpu { b>0
MY OCHOBAHUIO OCYIIECTBJISIET- logy a
csl ClIeAyIOIuM obpa3om: b#1
L.c>0.

dokazareancTBo:
al8a¢ = ¢. TIpomorapudMupyeM 9TO PABEHCTBO IO OCHOBAHHIO b:
log, a'°82 ¢ = log, ¢ = log, c - log, a = log; c =

(0 >0
a#1l
logy, c
= log, c = <b>0
logy a
b#1
(c> 0.
a>0
1 1
CaencrBue 1. Ecniu b=c¢, 10| log, b= pu af
log, a b>0
b#1.
Caencrue 2. Ilo ciencruio 1 umeem
(0 >0
a#1
log, b-logyc =log,c| mpu ¢(b>0
b#1
Lc>0.
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ITpaxmuxym 4 (ucnoavdosarue meopem npu peweHun
ypasHerull)

1. Pemure ypaBuerue log Bzt log, x = 1,5.

ITpusenem jorapudMbl K OZHOMY OCHOBaHHUIO (Teopema 4):
logox  logox  logyx
logy V2 log, 23 % log, 2

= 2log, x.

1

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

2. Pemmnre ypaBuenue log; z = 2log; 3 + 4logyg 2.
1

klogab mpu a >0, a#1,

Benencrsue teopems 3 (log,x b=
1
b > 0) umeeM logyg2 = logr2 2 = 3 logy; 2, mosromy

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

Otser: z = 36.
11
3. Pemure ypaBHenue log, x +log g x +1loggy z = 13 P z>0.
11 11
logy z+1log gz +loggy z = 2 log, x+logy2 z+logys x = ITh
Bcnencreue TeopeMbr 3 nuMeeM
1 1 11
logy xz + 510g4x+ glog4x =15
1+ = + = 1 _ U
2 T3) T T 1
11 11 1 H
€10g4a:=E; log4a:=§; Tz =42,

OTer: = = 2.

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

. Pemmure ypaBHenue

loggs 2? +log gz = 3;  logg |z| + %log5a: =3.

2
lbgak bk = logjq [b| mpu a >0, a#1, b>0.
Has log 7z no onpenenennio z > 0, oTkyzna |z| = .
logs |z| + 2logs z = 3;  logs x + 2logs z = 3;
logsz=1; x=>5.
Otger: = = 5.

. Pemmre ypaBuenune logg x - log; x = 4logg 7.

IIpuBenem jorapudMbl K OTHOMY OCHOBAHHUIO:
logs x
logs 7

logs x - =4logs 7;

logs x = 2logs 7
logs x = —2logg 7

logs = = logg 72 z=T?

logs = = logg 772 r="7"2"

logZz =4logl7 & [

Orser: {49;4—19 } .

5log25 (1;2 __2:1:+1) \/glog:; 5-logg 4x2 '

ITpumenumM popMmyiry | log, b - log, c = log, c |, TOTA

slogs lz—1] — \/51033 412, |.’L‘ _ 1| _ \/glog\/g|2z|;
DY): z#1;,2#0;

(D(Y) — obnactb onpejesieHusl ypaBHEHHUS );

|z — 1| = 2|z|. Tak kax |a| = |b| & a® = b2, TO
(x-1)%=(22)% (Qr-z+1)2r+z-1)=0;
r=-1
_1 eD®m).
-3

1
Orser: {—1, §} .
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Tpenuposouwras paboma 4

Boraunciure (1-8):
3
1. 2 log 3752 ;

N

. log (log, 3 - log3 16) ;
4

1 3-0,51 3.
3. 32logs3-0,5l0g, 3,

'y

1
(1 4) - logy —;

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

6. 4log2 3. 3log§2 —-9. 2log3 2 + 2log4 9;
1
I 4 1 by
2+l—:)’§i§ ——  1+log 25 2
3 243 — Q.4logs3 4 4 ;

8. (10g2 7 + 10g7 16 + 4) (10g2 7 -2 10g28 7) 10g7 2 — 10g2 7

3

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

10. logs z +log g +log1 = = 6;
5

11 4log16(4:1:2—12z+9) — (ﬁ
) 3

) logl 7 - log, (x2+2z+1)
3
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Pewerue mperuposouroti pabomuot 4

3

1. 218952 — o3log; V6 _ log, b =
3=\ 3 3 log, a
= (210g2 \/6) = (\3/6) = @ .
2. log (logy 3 - logg 16) = log, b - log, ¢ = log, b'°8» €

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

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

[Tpomie Bocnonp3oBaThCs cooTHomenueM log, b-log, c =log, c.
3. 32logs3-0,5logz3 _ 95logy2 3, 25(—0,5)log23 —

_ 2glog23 . 2—glog23 — 2glog23—glog23 _ 20 _ .
1 log, - _
4. log; 64 - log, . = log, 64 %8227 = logg 26108237° =

_3\6
= log; (2°8297")" = logy 3718 = [—18].

5 3logj 45 — 2logg 45 - logs 5 — log35

3logs 45 + logz 5
(log3 45 — log3 5) + 21log3 45 — 2logs 45 - logg 5
- 3logs 45 + logs 5 -
(logz 45+1ogs 5) (logs 45—1logs 5)+2logz 45 (logs 45—logs 5)
- 3log; 45 + logs 5 -
(log3 45 — logs 5) (logs 45 + logs 5 + 2logs 45)
- 3logs 45 + logz 5 -
(log3 45 — logs 5) (3 logs 45 + logs 5)
- 3logs 45 + logz 5 -

45
= log3 45 — logz 5 = logs 5= logz 9 = '
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6. 4'°623.30882 _9.9l08s2 4 91069 — | log ;b2 = logy, [b| mpm
a#0, b#0, a# *1

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

= 32.9logz2 _ g.9logz2 +3= .
1
2+!2g_3_é ; 5
7.13 logs3 _ 9. 4logy 3 + 41-|—log4 25 —

1
— (32 . 3log3 4-logg4 _ 9. 4log34 1+ 4. 4log4 25) 2 —
1
= (32 .4logz4 _ g . glogs4 4 4. 25)5 =

1
=1002 =[10].

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

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

2
10g7 28

4 2
- — = 14)(logyT—-————— ) log; 2—log, 7 =
(logz 7+ oz, 7+ )( 08o log; 7+ log; 4) ogr 082

_ (log3 7+4logy 7+4) log, 7 (1+log; 4)—2
B logy 7 1+log; 22

-log, 2—logy, 7 =

_ (logy 7+2)* logy 7+ logy 7 - log; 4 — 2

logy 7 1+ Bt%

-log;2 —logy 7 =

_ (logy 7 + 2)? logy 7 +1logy 4 — 2

- logo 7 log, 742
82 logy 7

-log; 2 —log, 7 =

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

=log27+2—10g27=. l log, b log, c = log, ¢
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9. logg z - logg x = 9logg 8;
1
logg 2 - 1(;22:; =9logg8; loggz -loggz =9-logs;
A2 _ 9 logg x = 3logg 8
logg z = (3logg 8)° & [logﬁx — _3log, 8
logg * = logg 83 z=28 z =512
logg x = logg 873 z=83% x:i
6 6 512
O : ! ;512
TBET: | £oo .
10. logs = + log 5 = 4 log1 = = 6;
5
logs x + 10g5% x + logs-1 = = 6;
1
logs x + 1 logs * — logs = = 6;
2
logs x + 2logs x — logs x = 6;
2logsz=6; logsz=3; z=25% =125
Oter: T = 125.
log; 7- log7(z2+2z+1)
11, glogis(422—120+9) _ ()@) 3
. 3 *
] ) log% (z+1)2 loga b- logb c= loga c
4log16(22-3)" — (\/;> ; a>0;b>0;¢c>0
a#l; b#1
_ x# -1
|2z — 3| = |z + 1| (337& 1,5>
(22 -3 =(x+1)% (2z-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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ITpumepsvt peweHus NOKA3AMEALHHT YPasHeHU

1
r
1. 25% = 125

a) 52 = 573, Tak Kak CTeleHH PaBHBI, OCHOBAHHsI CTeIle-
Hell paBHBI, TO M IIOKa3aTeJd CTeleHeil paBHbI, 3HAYHUT
2z = -3; x=-1,5.

6) MoxHO pemuTh JAaHHON ypaBHEHHE HECKOJIbKO WHaye.
IIponorapucdmMupyem ob6e YacTu ypaBHEHHS II0O OCHOBa-
HUIO 5.

Honyanm: logg 52¢ = logg 573.
YunThIBasg CBOUCTBA, JIOrapudMOoB,

2xlogs 5 = —3logs5; 2x=-3; |[z=-1,5|

2. PaccmorpuMm nokazaresibHOE ypaBHEHHE

h@) _ ph. Ja>0 a#l
BUAa a’! b ) {b>07b7é1

IIponorapucdpmMupyem obe 4acTU ypaBHEHUS IO OCHOBAHHIO C
(¢>0; c#1): fi(x)log.a = fa(z)logb.
IIpumep 1. Pemmum ypasuenue 6% = 751,
log; 6% = log; 7**1; =zlog;6=z+1; z(log;6—1)=1;
1 1 1
log; 6 — 1 log; 6 — log, 7 log, g

1
x =log g 7 (loga b og, a)

3. PaccMoTpuM ypaBHeHHE BUAA (go(x))fl(x) = ((p(x))ﬁ(z) .

a) Paccmorpum ypasrenne ¢(z) = —1. Ilycrs x; — xopH:
9TOro ypaBHEHHsl. DTU KOPHHU SIBJISIIOTCH KOPHSIMH HCXO[-
Horo ypasHenusi, ecin f1(x;) u fo(x;) — wesble umcia
OAUHAKOBON YETHOCTHU.
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6) Paccmorpum ypasuenue o(x) = 1. Ilycte x; — kopHH
3TOr0 ypaBHEHHS. JTH KOPHH SBJISIIOTCH KOPHAMH HCXOJI-
Horo ypasHenus, eciit z; € D (f1(z))ND(f2(x)), T e. ecan

- x; TpUHAJJIEXKAT objactu onpenesenus u fi(x), u fa(x).

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

r) Paccmorpum ypasuenune fi(x) = fa(z). IIycts x; — Kop-
HE 3Toro ypaBHeHusi. OHEM SBJIAIOTCS TaKXKe KOPHSMU
HCXOJHOTO yPAaBHEHMsl, €CJI OHU TPUHAJIEXKAT 00JIACTU
OIIpe/Ie/IeHHs] UCXOJAHOIO yPaBHEHHS.

Hpumep 2. Pemum ypasrenne (z + 1)%+2 = (z + 1)2°+22,

a) t+1=0; z = —1. [Iposepum, uto 0~! = 0~L. Dro
BBIPaXKEHNE CMBICJIA HE UMEET, MO3TOMy ¥ = —1 — mocTro-
POHHU1 KOpEeHb.

6) t+1=—1; x=—2. IIposepum, uro (—1)0 = (=1)0 —
WCTHHA, 3HAYUT T = —2 — KOPEHb MCXOIHOIO yPABHEHHSI.

B) t+1=1; xz=0. IIpopepum: 12 = 1° — ucruna.
r) z+2=22422; 22+2-2=0;

r=—2 — Yy2Xe IIPOBEPSJIY;
r=1 23 = 23 — pcruna.

Otser: {—2;0;1}.

. 8% 4+ 15% = 17",

Paznenum obe yactu ypaBHeHus Ha 177
8\* N 15\* _1
17 17)

8 15
— <1 — <1
YuureiBas, aro 0 < 7 <1, 0< 7 <1,

8 2+ 15\* _ 64+225 p
17 17 = 289 = 1, MO2KHO OOO3HA4YUTb
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sina = 7 csa =, m TpebyeTcss peluTh ypaBHEHUe
(sina)” + (cos a)” = 1.
OueBuaHO, 4TO ypaBHEHHE UMEET pelleHne npu =2 (u3BecT-
HOE TPUTOHOMETPUYECKOe TOXKJECTBO). BBIsSCHUM, MMeIOTCs
JIM JIPYTHE PELICHUs].
a) Ilycts x > 2, Torzma, y4yuThiBasi, 9To
. x 2
. sina)” < sin®a
O<sina<l1l, O<cosa<l, ( )z 9
(cosa)” < cos® a

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

e x x
T.e. (sina)” + (cosa)® < 1, a 3aro nporuBopednT
(sina)® + (cosa)® = 1.

. x -2
sina)® > sin“a
6) Ilycre = < 2, TOrga aAHAJIOIMYHO: ( ) ;

(cosa)® > cos? o’
(sina)® + (cosa)® > sin?a + cos? a = 1,
T.e. (sina)” + (cosa)® > 1, 4ro npoTMBOpeYUT
(sina)” + (cosa)® = 1.
OtBer: = = 2.
5. (z+1)27% = (z + 1)~2+2%,
a) z+1=0; z=-1.
[Iposepum: 03 = 03 — wucruna.
6) z+1=1; z=0.
Iposepum: 12 = 1° — wucruna.
B)z+1=-1;, z=-2.
IIposepum: (—1)* = (—=1)® — ucruna.
r) 2—z=—2z+z% 2?°-2-2=0; {i : 2_1 — yaxe 610”

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

Pemmnre nokazaresbHbIE YPaBHEHUHA:

1\ 7 —
1. 3% = (V3)© . 3% = <3E> . 2= o [“’ =0
2 =4

Ortser: {0;4}.

. (0,5)% = 8-3.

@) =(2)7; 27%=29% -sz=-9 [z=18]

. TP = 49/7.

1
7T =12.72; PTT=725 2-7=25 [2=095]

/365 =

\5/(_}'
1 1 28 1 _
(62(1:—5)) 7=6-6 5 6 7 = 61 5. 2(73 5) _ %

10(z —5) =28; 10z =178; [z="1728].

L4l 4114772 = 15. 274,

Homuoxum Ha 2% 16-47"1411.16-47"2=15.2"4.2%;
4-4°4+11-4*=15 15-4*=15 4°=1; [z=0].

2x—1
. (%) : — 512z —

—2z+1 —2z+1 0
—2z+1 __ =—2x+1. g : 1. g ¢ _ g .
2 = 52+, =1 = ;
5 5 5
2w t1=0; [F=08]

2,54 =8 .57
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8. v/22x+8 = 152. 19222

2z+8 2x+48
2 3 =8.19.19%2 ﬁ.z“"g""zlgh—l;

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 =1 T =Y T =YU,0|.

9. 252 4+ 175-5%"2 — 60 = 0.

10.

11.

522 47.25.5%2-60=0; 5% +7-5%—60=0;
OGoznauum t = 5% (t>0). Torma
t=5

t=—12¢(0;oo); 5 =5; |z=1|

t2 4+ 7t — 60 =0; [

92z+8 4 52x+7 + 9222+10 _ 52z+8 _ ).

Crpynnupyem 1o OJiMHAKOBBIM OCHOBAHMSIM:
(22z+8 4 22z+10) + (52z+7 _ 522—!—8) = 0.

BrineceMm B Ka}K,I[Oﬁ CKODOKe CTelleHb ¢ HaMMEeHbIIINM II0Ka3a-
TEeJIEM:

92x+8 (1 + 22) + 5206—!—7 (1 _ 5) =0; 5. 922z+8 _ 4. 52:1:+7;

1 1 2 2z+6

. 229:-!—8 —_ . 522—!—7. 22z+6 — 52z+6. - =1:
: L g, - (5) v

220+6=0; [z=-3]

1\'* 1
3=+l 4 <§) —9z-2 — NG = 258.

2(z—2) _2(3—-xz)
3.374+3*°1-3 2 -3 2 =258

3.3743°1.37 - 372 _ 373 = 258:

1 1 1 81+9-3-1
3z<3+-3——§—-277)=258; 3z'—+T:2583

86
2—7-3’”=258; 3¥=3.27, 3¥=34% [z=4]
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o+3
12. 6-52t3 _5.5 2 =572,
z+3

JomuoxuM Ha, 5% 6-5% 52043 _5.5%.5 2 = 5%.57%,

. 3z+3 3¢+3
6-5%+3 5.5 2 =1. Oboznauum t =5 2 (t>0).
t=1
T 2 —1=0: 1 .
orna 6t° — 5t 0; ‘= _g ¢ (0;00)
3z+3 3z+3 3 3
52 =1; 5 2 =5 “’; =0; [z=-1]

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

Paznmenum obe vyactu ypaBHenus na 167%:
81\” 36" 9\* 9\”
A=) =5.[Z2) - 2.2 =5.({2) .

9 x
O6o3HaunM t = (Z) >0. Torma 3+2t2=5t; 2t>°—5x+3=0;

9 x
G - o= .. ==
e Ly B
(3) -2 L&) =
Ortser: {0;0,5}.
14. (22 — 4z + 4)°° =3 = (22 — 4z + 4)22+6,
a) 22 —424+4=0; (2-2)?=0; z=2.
Iposepum 02 = 010 — BripakeHue He ompemeseHo.
6) 2 —4x+4=1;

r=3. Iposepum 1° = 112 — ycruna.
r=1. Iposepum 172 = 18 — ucruna.

t =
t =

N w =

B) 22 —4z+4=-1 0.

r) 22-3z=22+6; z°>-5x—6=0;
z = 6. ITposepum 168 = 1618 — ucruna.
r=-1. Iposepum 9% = 9% — ucruna.

OtBer: {-1;1;3;6}.
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Tpenuposounas paboma 5

Pemure ypaBHeHus:

[y

10.

11.

12.

13.

14.

15.

16.

) 532 _ (\/5)1:2+5;

(0,125)3% = 476;

. 6221 = 36/6;
7

V4974 = —;

7

34z—2 4+11- 92:1:—2 =15. 3——4;

3r—2
e

2% 9% = 147 - 772,

. V332 = 51 . 17373,

L4712 4.30.2271 1 =

4. 6:0—1 — 5% — 521 4 61—2 =0;

1\°* 1
1YV @) _ — 725 =0;
(5> + \/25z+2
1-4z
54:1:-0—1 + (%) + 9252¢ _ 5—(2—41:) = 770;
4 2 4

2.7z — 14z — 21 -2z = 0;
(3-2v2)" + (3+2v2)" =6;
9x2+x +54. 3x2+2x+1 —3. 32x+8 =0;

)m2+3a: _ ( 6—2x )

(m2+4x+4 :L'2+4x+4)
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Pewenue mpenuposouroti pabomot 5

Pemute ypapuenus:

1. 531. _ (\/5):t2+5; (\/5)231: _ (\/g)mz—!-S; 6z — xz + 5’

2% —6x+5=0; [“’:1 .
r=2>5

3z
2. (0,125)%" = 475; ) = (22)7% 2% =21

1
8
4
-9z = —12; =—|.

x T=3

1
3. 621 = 3616; 62 1=6'2; 2 —1=25

=35 [E=17]

s 7 1 1 1 2r—8 2
4. V4954 = . (7285 =7 3, 7 5 =73;
7w T
2 -8 2 17 2
=2 —24=10; =34; z=— =5=|.
5 3 O » br=34 w=n =53

5. 39724 11.9272 = 15.37%
324113974 =15.3"% x3!
34e+2411.3% =15; 32.3%411.3% =15 20.3% =15;

3 3 1 3
4r __ 2. P . — _ —
3% = 1 logs 1 4x; |z 1 logs 1l
3z—2 3z—2
() e ()
3z—2 3z—2
Q) e ()7 e
<Z-7> =1; 3z-2=0; z=3
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1 7
7. 25-9z=147~7x‘2; 3 =377

1 T __ 1 T, x—1 _ =x—1. 91‘—1 — 1.
5 97 =cT% Tl =T =1 = L
9 z—1
(7) —1 o-1=0, =1
3z+2
8. V33%+2=51.17%3, 3 4 =3.17.17%3,
3242 3z-2
3 4 =17%"2%, 3 4 =17%"2

31 3x—2 3
4

. =1: —9=0: —
(17> ;o 3z 0; T 3

9. 42t2430.221 —1=0; 42.44+30-271.2¢-1=0;
16-4*4+15-22—1=0; 2=t (t>0); 16t24+15t—1=0;
1 2 =—; |z=-4]|

10. 46" — 5% — 5271 + 6772 = (;
6*2(4-6+1)—5""1(54+1)=0;

1
25-6"2-6-5""1=0; |5—
" [52-6
6 -3
6°73 — 5273 = 0; (-5-> =1 [z=3
e 1
—(:L‘—i—l) - — = U
11 ) +5 = 725 = 0;

T x
) e

+

1\* 1 1\* 29 /1\?%
) == (Z) =725=0: —=.[= = 795:
(5) 25 (5) 725 =0; 25 <5> 725;

1\* 1725-25 1\*
—_ — N —_ :2' -z = 4. :—4.
) T R
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12. 54+l 4 (g) +25% — 5-(2-42) = 770;
5.5 4 1.5t | 5l L5k =77,
5 25 '
1 1 770 - 25
R, 1 . dr _ .
54z (5+5 25+) 770; 5 5
3
54m: 3. =2
57, T 1
4 2 4 4
13. 2-72 — 142 —21-22 =0; |:22
7 : 7 2
9.(L z [l \z 1=0:
(5) - () =0
. 2 7
<§>z=t(t>0); 2t2 —t — 21 = 0; t=3 ;
=-3 0
7 z 7 2
(3)7-% :-v =2
2 2 T
14. (3-2v2)" + (3+2v2)" =
Tak Kak (3—2\/5) (3+2\/§):1,TonyCTb (3—2\/5)38:
z 1 1
TOT1a (3+2\/§) =¥,3Ha‘{I/IT t+—:6; 2 —6t+1=0;
t1=3+v9—1=3+2v2; t2=3-/9-1=3-2V72;
(3-2v2)"=3+2v2=(3-2V2) ; z=-1;
(3-2v2)*=3-2v2; z=1.
OtrBer: z =1, =z =-1.
15. 9°°+% 4 54. 37 +20+1 _ 3. 32048 —

3222+2:v +54. 3m2+2z+1 —-3. 32z+8 =0 . (32z+8)

320°-8 1 54357 — 3 = (;
32(2-4) 4 54.3-3.32°~4 _3
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Tycts 3°°~4 =1t (t>0),
Torga 2 42t — 3 = 0; [if;?’gm;n);
3’-4=1;, 32°-4=30. 22_4=0, [:r—Z
T=-2
Oteer: =2, z=-2.
16. (22 + 4z +4)° 1 = (22 + 4z 1 4)7,
T #£ -2
(x+2)2>0 z# =2 x:—l
) { (z+22£1  ; {TT27L v£-3
2 +32=6—2z z+27 -1 z=—6
22 4+52—-6=0 [
1 z=1
xr=
[xz—ﬁ'
6) z+2?=1 | L
o z=-3"
= -2
B) T+2=0; {g_2=010 0.

Orser: {—6;—3;—1;1}.



50 Onpenenenue jiorapudma U €ro CBOUCTBA

ITpaxmuxym 6

Bruraucaure:

1. 2logz5 _ glogz 2

st Toro, 4TodBl PEMINTh TOT MPHUMEpP, HEOOXOOUMO 3HATH
ele OOHO CBOMCTBO:
a>0

plOga ¢ = CIOgap HpI/I a # 1
p>0

c>0.

sl 1OKa3aTe/bCTBA 9TOr0 PAaBEHCTBA PACCMOTPHUM JIoTapud-
MBI 110 OCHOBAHHIO @ IPaBO# U JIEBOU YacCTH:

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

=log,L =log, 1 =L =1I,

4YTO U Tpe6OBaJIOCI> JOKa3aThb.

o mokazamHOMy 210835 — 5log32 — glogs5 _ glogs 5 — @

2. 4log0,25 0,1

+lo +lo
g3f \/" ©81 12+2\/_

= 02logy—2107" L 1600, " 1 og._ =
g3x/5 \/7 83 25+2\/5\/7+7
——(——log 10 1
=2 -2 ? + logg —=———= + logz-2 =3
f f (V5 +V7)
= 208210 1 Jog log V5 + VT
3f 7t lom (VB VD)
=10+1o ———+lo V5 +V7) =
8 5y vr o8 ( )

81 (V5 +/7)
VB + VT

=10+4 =[14].

= 10 + log; =10 + log3 81 = 10 + logz 3% =
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D=
N

((log‘7l 2+log7+2)2 — 2)
10g2 7 — 10g7 2

1
(((log% 2)2 +2log?2 - log3 7 + (log3 7)2> - 2)

N

logy 7 — logy 2

1 1
(((1og§ 7+10g22)")" - 2) ’

log, 7 — log; 2
1
B (log?2 + log3 7 — 2)2 B

log, 7 — log; 2

D=

B (log% 2 — 2log; 2 - log, 7 + log3 7)
- log, 7 — log 2
1

2\ 2
((log7 2- 10g2 7) ) N | log7 2 - 10g2 7l —
10g2 7 — 10g7 2 - 10g2 7— 10g7 2 -

log, 7 — log, 2
= m = (mockonbky logy 7 > logy 2).

2log, 541 5
__l_g4_ 1 log, 25 2
4. | 5 2logs5 4 83 +1 =
1 1
1+ 3.1 logs 25 2
=(5 2logy5 4 2 3og2 a+1 =
1
—l—log 4 2 1
— (5‘52 5 +2log225+1) — (5.5log52+26)2 —
1 1
=(5-2+26)2 = 362 =[6].
1
- log, 3-logg 3 —————
5. 10082 3loss 3(logy 3+logs 3) ™1 _ 10 B2 2085 log, 3+logs 3 —
1
logy 3-logs 3 ———7— log, 3-logy 3283210855
— 10 logg2 ' logg5 — 10 10g3 5+10g32 =

1

= 1008510 = 10'83 =[3]. log, b-logya =1
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log; 5 -logg 7-logs 4 + 2log, 2
2(2logs 2+ 3loggys 7) |

_ logs 719875 . log, 4 + log, 22 _ logg5-logsgd+1

~ 2(logg4+3logra7)  2(loggd+ 3log,7)

_ logg4+1 11
" 2(loggd+1) 2]

0,5
\/1+61+0,510g‘;16+2210g;614= 1+6'61°g46 +22log3_614:
— \/1 + 6 - 60:5logg4 4 92log, 36 — \/1 + 6 - 6loge2 + 92logy 6 —

_ 1624 (@) = VITEIFE = VB =[]

(logs 4 + logy 5 + 2) (logs 4 — loggp 4) logy 5 — logs 4 =

1 1
= | logs 4 2) logsgd — ——— |1 —logs4 =
(log2 4+2logs 4+1) 1
= logsg4———— | 1 —logs4 =
logs 4 (0g5 log, 5+logy 4) 084 5~ logs
_ (logs 4 + 1)? logs4 (logs5+1)—1
~ logg4 logy5+1
_ (logs4 + 1) logs4log, 5 + logs 4 —
= . -
logs 4 oz T 1
_ (logs 4 + 1)? 1+logs4 —

logs 4 1tlogsd
logs 4

= (logs4 + 1) - logs 4 - logy 5 — logs 4 = log, b-logya =1
=log54+1-—log54=.

4logs 12 + logZ 4 + 21og2 12 — 3logs 4logs 12 — 2logz 4
logs 4 — 2logg 12 '

log, b - logy, c = log, c |

10g4 5— lOgS 4=

1
-logy 5 —logg4 =

1
-logy 5 —logs4 =

Tax kak

a) logg 12 =logs 3 + logg4 = 1 + logz 4;

6) 4logs 12+ 2logZ 12 — 3log; 4 - logz 12 =
= logz 12 (4 + 2logz 12 — 3logg 4) =
= (1+1logz4)(4+ 2+ 2logz4 — 3logz 4) =
= (1 + log34)(6 — logz4), To
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4logs 12 + log3 4 + 2log3 12 — 3logg 4logs 12 — 2logg 4
logs 4 — 2logg 12 B

(1 +logg4)(6 — logs 4) + log3 4 — 2logs 4

N logz4 — 2 —2logg 4 -

_ 5logg4+6—2logg4 6+ 3logz4

—(logz 4 + 2) ~ —(2+logg 4) -
3(2 + logz 4)
= D = —3 .
2+ Togs
1
10. log, 5 Vab — 7 +3log,v/a=  (Ilpu log, b=3)
b log, /5 (T
1l gz (ab) — ! +3- log
= slog 5 (a —logya =
2 Zlog, ¢
1 +1 3 3lo
ogfa Og\/_ 2 (logy v/a — log, b) B =

wl»—'
/N7 N

1 1 3 3
+ )— + - logya =

log, % log, % logya —2 2

1
2
1 1 1 3., 8 _
~ 2 \log, v/a—log, b logb Vva—logyb long—2 2log, b

1 1 1 3log, b 3
= — + 1 Ju— =
2 \ $log, a—log, b STog 5 L 1-2log, b  2log,b
_ 1 1 4 2log, b __3log,b 3 _
2 ——logab 1—2log,b 1—-2log,b 2log,b

[Ipu yciouu log, b = 3 monyuaem

1( 2 2-3) 3-3 3

2\1-2-3 1-2.3) 1-2.3"' 2.3
1246 9 1 4 9 1 5 1

= 2 e =242 =1405=[15].
35 572 stttz T!tY ’



54 Onpenenenne jorapudMa 1 €ro CBONUCTBA,

Tpenuposounvie Kapmouru 1
(na ceoticmea sozapugpmos)

Kapmouxa 1

Berauciure (1-15): n8
n

1. logé V9. 5. log% (logy (logg9)). 9. T +log 5 1.
logys 16
2.1 Vb. . glne’, 10. =5
0g 5 Vb 6. 6 0 fog, 4
3. 4log25, 7. (Ig50 +1g 2)° . 11. 1g9 - logg 100.
2+logs 9
4. 5 . 8. 1 .
(\/—) Togg2 + Ogé 3

1
12. 2log; 6 — 3 log1 400 — 3logg V/45.

1

w

1 17\° .
. logy 17 + 3 log% (ﬁ) . 15. logii/c_os—i (1 — sin? ) .

1

"y

. log;3tgx + log 3 ctgx.

Kapmouxa 2
Berauciure (1-15):

g 27
1. log; V2. 5. log, [ logi(logys 5)) . 9. il
1 2 lg9
2. 1 Ya 6. (In5)31oss ! 10 o8 8
. log 5 V/a. . (In5) . 7  Togy 16
1 _
3. 910g3 \/5 7. (1Og15 3+m) . 11. lIl 15- 10g225 €.
4+log, 4 1 1
4. (V7 . 8. -1 =.
(v7) logy 3 o1 7
2
12. 4logi 3 — - log1 27 + 2log, 6.
2 3 3 .
13. logs 75 + 3log1 V/3. 15. logs, cosz — —————.
5 IOgSinzth;

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



TpennpoBounbie kaprouku 1 (Ha cBoiicTBa JiorapudMoB) 55

Kapmouxa 3
Borunciure (1-15):

1. logy V125. 4. (\/5)4+10g2 », 7. logy (logys (logy 32)).
5
lg16
2. loga; Ja. 5. 3,4-7401, 8. 2.
Bya Ve lg V8
1) o832 4 log, ¢ 25
3. (= . 6. (Ig4+1g25)74. 9, —S16°-
(9) (Ig4 +1g25) log,, V5
10. 1g4 - log, 100. 13. 36865 4 101182,
11. log__x 8. 14. —log, (log2 Vv \‘Vi) .
4

11
12. log; (cos? 7z + sin? 7z) . 15. (812’5 2804 5lognas 8) -49'°8r2,

Kapmouxa 4
Berauciure (1-15):

1. logs ¥16. 4. (v3)*TY. 7. (g8 +1g125)73.
2
In 27
7 3In2
2. log\/l—) \/5 5. ¢ . . "'ln—g
1 log, 3
3. (Z) . 6. logg (logi (logsy 2)). 9. In12 - log; 44 €.
V5
2tg 22°30/
10, 108 V5 12. lg— 2" .
lOg21_7 125 1 — tg“22°30/
11. logg cos % 13. —logs (log3 Vi \:Vg) .
4
1 4

14. 81logs3 4 97l0ge 36 4 glog; 9

15. log, (loga Va2 + log, %) .



56 Onpenenenne jorapudma 1 ero CBOMCTBA

Kapmouxa 5
Berauciure (1-15):

1. log1 V2. 3. 9logs 05, 5. (10,2 +1g0,5)%.
8 log1 49
2. logggVad. 4. (v3)HEC, 6. — 1.
1 Ined Og\/ﬁ 7
7. 23
1 1
8. 210g§ 5+ logp o3 — 3 logs 295"
9. log ! + logys 4 1
. log1 — +logys 4 — ————.
g 15 log\/gx/g )
10. log 5 V32 - log, 9. 13. logg 2, [(sinx + cos ac)2 - 1] .
1
11. 288 \/5 14. log; (3tg ) + logy (ctgz)?.
logg 5 - -
12. logg 12+ 0,5log1 9. 15. \/2510g65 4 49logs 7,

8
Kapmouxa 6
Berunciure (1-15):
1. log, 5 - logs 6 - logg 7 - log, 8.

1 /3
2. log 1 V7. 6. 10810 V3
— log: 27
49 7
21
3. log 5 Va2 7. (0,2)3 80,001
4+logg 625 1
4. (v : 8. logg 21 — :
(V3) o83 logyg 9
5. (In Ye+4ln e)*. 9. log, 5 cos® %
10. log » (cos 47° - cos 17° + sin47° - sin 17°).
V3 o
gos5 9
In7
12. 100'82, 14. :
In /49

(27757 + losss 19) (817w — glosa?)
15.

I
3 + 5Tog16 25 . 5logs 3



TpenupoBouHbe KapTOo4Yku 1 (Ha CBOMCTBA JIOraprdMOB)

57

Kapmouxa 7
Boruncinre (1-15):

1

2.

10.

15

1
. 51031 8+2log1 6—logg

. log4 0,01 — log. 55 V5. 13

log1 v/3. 3. 49logr V3, 5. 7021g10°
o log1 36

log /7 ¥/x. 4. (\3'/5)3+1°g5 27 6. ——.
logas 75

T
— . 11. loggsin® —.
3 3 24 6

. 1g9 - logs 0,1. 12. logz49 - log /7 5 - logys 27.

logo 18 logy 9
" logge2  logrp 2’

In [(sin z+cos z)—sin 2x]. 14. logyg | log1 (logar 3) | -

9
1
log6 (3 — \/5) + 2 logs V'3 + V5.

Kapmouxa 8
Borunciure (1-15):

-y

N

'y

ot

11

12

15

10. log, 13 v/2-log, 27.

loga (2+V3) + ———M .
g3( ) log(2—\/§)3

1
logos —. 6. log 2 (sin 71°-cos11°—sin 11°-cos 710).
V5 7
log 47 V3. 7. log 75 sin* %
161823, 8. lg5 - logys 0,1.
logs 5
. (\/§)4+10g2 25 ) 9. 61+10g3 9 )
loglﬁ 0,2

10&/5 \3/5_) .
. (1g200+1g 0,5) "2 13. logy, (logl (logy 2)) .
s | s . ~
3 ogs 0og
M_ 14. 81 +37V6 . (\/7) logys 7 12510825 6
In /27 409
1



58 Onpenenenue orapudma 1 €ro CBOUCTBA

3auemnvie xapmouku 1 (na ceoticmea sozapugdmos)

Kapmouxa 1
Beruriciure (1-15):

1
1. logy V27. 4. (B)*°8¥ . . 338t
9
2. log 45 V2. 5. (Ig25—-1g0,25)73 8. log; sin? T
1 4
3. 3618605, . logr8 9.
10g4_19 V2 logg (8 sin 15°- cos 15°).

10. logz 4 - logy 9.

11. logs (\/2_6+ 1) + log 5 V26 — 1.

12. logsg 84 — logg v/14. 14. logys (logs, (logg 36)) .

1g 27 +Ig 12 1 1
. 15. -1 36 + 21 —.
g2+ 21g3 L

Kapmouxa 2
Berancnure (1-15):

1 -3
1. logy V49. 3. 25'8v52, 5. (ln\S/e_G—ln ) :

o4
7 e
3+log; 3 log 54
2. lOg\S/a‘ V3 05. 4. (\3/5) 2, 6. 10g1—\3/§
25

7. logg (sin 79° - cos 49° — sin49° - cos 79°) .

8. log 8 - log, V/3. 12. log, /3 (logyy (log, 8)) -

1
9. log 2 (cos®15°—sin?15°). 13. 71086 16 — 3log V3.
V3 6
10. log,q 84 — log; v/12. 14. 5lo8s7 _ 7logs 5

LT e 15.
21g3+ 31g2 In49

lg 81 + 1g 64 In /7
g8l+le n\/_-f-lg\/GlO—l.



3auerHbie KapTouku 1 (Ha cBoiicTBa J0rapudMoB) 59

Kapmouxa 8
Borunciure (1-15):

1 1

. —. . 13— ——,
1. log, 3 8. logs (\/_3 2)+10g(2+\/ﬁ) 3
2. log g5 Va3. 9. log 2 (sin 60°)2 .

V3
3. 25198024, 10. log  (5tga) + logs (ctg a)?.
1
4. (y2)*roe®t 11. 21g5 + 3 Ig 16.
5 log, 7 12 logs 21
logg 5 V49 2log53+%log549——llog\/5\/2_7

3
6. (1300 —1g15 —1g2)~26. 13. log,; (logg (logs 9)) .

logs 36 — logs 12
7. logz49 -1 3. 14. .
08349 - log1 V3 oz, 9
15. logs 6 - logg 1 - logy 7.
Kapmouxa 4
Borunciure (1-15):
1
1. log1 V3. 6. 3lg5+§lg64.
27
log; 30
2. log s V5. 7. L :
Eva 2logy 5 — Llogy 36 — § log, 7 V125
3. 9loes2, 8. logg 3 - log, /3 36.

4 (\/5)6—10&325 9 (lg125—2lg2)3
' ‘ ) lg ¥4 +1g0,2)

logs 25 )
5. loggj 75 10. 21084, 2, Sin z + logg o, (4cos® z) .
11. logs (sin 106° - cos 16° — cos 106° - sin 16°) .
12. logg (log;6 (logs 25)) . 14. 8logr5loge 1

1
13. - log;; 36 — 3log 1 V2. 15. log; (3—v2)—2log1 V3+V2.

12 7
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Oupenenenue jorapudma 1 ero cBOACTBa

Kapmouxa 5

Berunciure (1-15):

p—

N

10.

11.

12.

1 _
log - o 4. (\3/5)6 log227 log, 512 — log, 9.
logyz Vad. 5. _logs7 g qlomn2 _ gloen,
log 3 (35)
. 250857, 6. In8 - log, €. 9. log;¢ cos 16m.

) log: 8 -3
logy, , cosz — logy, , sinz. 13. log; 1 .

10g4 27 lOgS 0,5
10g8 9 IOgO,OOS 2 )

1
3 log,449 — 4logl 2. 15. gln3Inlin5
14

logy7 (logg (logs 9)) - 14.

Kapmouka 6

Berauciure (1-15):

1

N

10.

11.

14.

15.

log1 ¥/25. 4. (¥3)1°78 % 7. log 518 — logs 4.
5
logg 5 1
log 47 vVt 5. 83 - 8. log;ssin —-71
logg 7 2
. 698v85, 6. 1g7-logy10. 9. logacesz (1 —sin’z).
1
4logs 5 _ glogg 4 12. 3 log527 — 2log 1. V5.
15
logys 3 logg 8
logg (logyy (1 : 13. . At
ogg (logyy (log; 8)) 3 log, 27  10gg 0,25
1
log\/g (\/ﬁ + \/5) +

log(\/ﬁ_ﬂ) \/§

In7-logyge.



3adeTHble KapTOYKHU 1 (Ha CBOWCTBA JIOrapudMOB) 61

Kapmouxa 7

Berunciure (1-15):

logg v/5
1. logy 5 V4. 3. glog23, 5. —2
0go,5 V4 log; 25
2. log s vad. 4. (\4/5)8_10g3 % 6. In9-log se.

7. log, /554 — logy 96,

1
8. 2Qloga 11 _ j7logs2, 12. 3 lg8 — 21g/0,2.
3
logg 27 + 2logg 2 .
9. 13. 3lo nx — lo cos® .
(10g6 \7—0—,2_5 + 10g6 % gtgl’ i gtgl’
: , L, (19 2
10. ogcos% 8. 14. log, 19 — gloga{ &1 ) -
11. logg (logg (logy 16)) . 15. 5l87logs 1,
4
Kapmouxa 8
Beranciure (1-15):
1. log; V. 4. (92)°7°%% 7. log, 524 — logg 4°.
3
. log: V2
2. log 34 vad. 5. 10;98 . 8. 1080520 (1—2 sin? a) .
3. 27832, 6. 1g27 - logg 10. 9. 5los73 — gloer 5,
13
10. log; sin Tﬂ 13. In8-log se.
1 15)°
11. logg | log1 (loggg 7) | - 14. logg 15— -logg [ == | -
3 3 32
1
12. 2log;33 — zlog 1 8. 15. 8logs Tlogs 1,

18



Jlorapunpmunyeckume
N nokasarTesibHble
yPaBHEHUSA 1 HEPaBEHCTBA

ITpaxmuxym 7

1
1. Pemmure ypaBuenune log, 2z = 3 D(Y) — obnactb
D (y): 22> 0, z>0. OIpeJieJIeHNs] YpaBHEHUSI.

1
ITo onpenenenmo 42 =2x; x=1¢€ D(Y).

Otser: = =1.

2. Pemure ypasuenue log 5 (z +1) = 2.
DY): (x+1>0), z>-1.
\/§2=:L'+1; z=2¢e D).
Orgetr: z = 2.

1
=1.
2xr + 3

3. Pemnre ypasuenue logz
5

D(Y): (2z+3>0), z>—1,5.

2\* 1 1
2) = - drx4+6=5 zx=—=¢cD).
(5) 2z + 3’ 6=35 4 )

1
O P r=——.
TBET: & 1



IMpakTuxkym 7 63

2r — 1
4. Pemmnre ypaBHeHme logs x =
7zt 2

2c — 1 I 2c—1 3
D(Y): 0. 2 2 =
M) 259> w z+2 4
8r—4=3x+6; 5xz=10; z=2¢€ D).

OtBet: T = 2.

1
5. Pemnre ypaBuenue logg_, 11 = 3

D(Y): 8—x>0© <8
8-z #£1 T#£T;

1
(8—z)2=11; 8-z =121; z=-113¢€ D(Y).
Otger: z = —113.

6. Pemure ypasuenue log,2, 4,43 =

T # -2

T #—1

T # =3
1

(2+4z+4)2=3; z?+4c+4=09;

22 +4x-5=0; [m=—5
r=1

Otser: z = {-5;1}.

D(Y): 2 +4x+4>0 N
2244 +4#£1

€ D(VY).

7. Pemmre ypaBnenue log, (3x2 + 2z — 1) = 2.

PemyM 3T0 ypaBHeHHe Ha YPOBHE PABHOCHJIBHBLIX Mpeobpa3o-
BaHUI.

logg41 (322 +2x-1)=2¢&

z+1>0 r>-—1

r+1#1 o z#0 N
322422 -1>0 Bz —1)(x+1)>0
(z+1)? = 322 +2z—-1 2z2 =2



64

Horapnd)aneCKne 1 NMOKa3aTeJIbHbI€ YPaBHEHUA W HEPDABEHCTBa

':IJ‘>—1; - m
x#0

1 0
X
{(Bz-1)(x+1)>0 m‘\jﬂ,
=1 i L
Hx

@

|z=-1
Szr=1.
MozkHO He mucath, uto 3x2 + 2z — 1 > 0,

TaK KaK U3 ypaBHEHUs cienyeT (T + 1)2 =322+ 2z -1,
suayut, 3x2 + 2x — 1 > 0 (yumuThBas, 9To T # —1).
Otger: = = 1.

. Pemmure ypaBuenne log, (iZaU2 —Tx+ 6) =2.

=2
7+ /49— 4 r
2x2—7x+6=0(:>x12=——§© 3
’ 4 r=—.
2
(0 2 3
22 —Tx+6>0 2(x—2) z—3 >0
z>0 elz>0
2 _ 0.2
|z =2z —Tx+6 22 —Tz+6=0
(s
X
\ i, ="
1 6
\ o M

Otser: = =6.
Pemure ypasuenue lg(z —2) +1g(z —3) =1—1g5.
lg(z—2)+1lg(z—-3)=1-1gh &
z—2>0
o dz—-3>0 é{w>3
10

x2—5x+6=2©
lg((@-2)(z-3) =lg 5
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3
N _ .. ,_,

22 —b5x+4=0. 1 4
Oter: = = 4.

10. Pemnre ypaBuenue log,2 16 + logy, 64 = 3.

IIpumeM Bo BHUMaHHE, YTO

om _ ™ __1 — 96
log 2k 0™ = Elog|a| |b], log,b= oz, u 64 = 2°.
2
1
D(Y): 7 re {T7F 1 syaumr, |z =z (x> 0).
2¢>0 7é1
x —
2 # 1 2
1 4+ ! 3; log,4+ = 3
o =3; log, 4+ +—— =
e loggy 2z 8 % log, 2x
6 2 6
log, 4+ ————— =3; =
e +log22+log2:1: log, + 1+logyx
2
IIycts logy x = t. Torna n + 13- 3;
2(1+¢t)+6t=3(t2+1t); 3t2—5t—2=0;
54425+ 24
tig=——"7——;
6
t:2 10g2x=2 $=4
]l & 1l e _1 e D).
t=-3 10g2$=—§ r=23

1
Otser: {2_5;4}.

33ak. 1157
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JIOI‘&pH(bMH‘-IeCKI/Ie 4 IIOKa3aTeJIbHbIE YPaBHEHUA U HEPABEHCTBA

Tpenupoeounas paboma 6

Pemnre ypaBHenus:

1.

N

S & B

10.
11.

12.

13.

14.

15.

16.

1
37
log, 5 (¢ + 3z) = 4;

logyy (27 — 1) =

3:r+1_
2r

log,2_o, 325 =2;

logy 6 2;

1083, 41 (422 — 2z + 1) = 3;

log, (22 + 1) + logy 22 = logs 4 — 1;
12
—-3—-z

10g0,2 = logo,z(l - z);

. 3logz(z — 1) — logg(x — 4) — logs (22 + 3z + 24) = 0;
. lg5+1g(x +10) =1 — lg(2z — 1) + 1g(21z — 20);

lg (3 +8) — 0,51g (2?2 + 4z +4) =1gT;
logj (92%) = 8logy(3z);

logy (logjz — 5loggz + 10) = —2;
2

1g2 2% — 201g \/z + 1 = 0;
2log3 = = logs - logs (V2z+1-1);

3log1 z +2logy z + 3loggz = 0.
2

Haitnure Hanbonsinuit KopeHb ypaBHEHUS:
log /5« + log, (22 — 2z — 3)2 =1+ log, (52® — Tz — 12).



Pemenne TpennpoBounoit paboThl 6 67

Pewenue mpernuposouroti pabomuvt 6

Pemure ypapaenus:

1. 10g27(2$ - ].) =

1
=273=2z—-1; 3=20-1;, z=2.

= (0 ompeeIeHHIO)

W =

OTtBer: = = 2.

2. log\/i(:r2+3x)=4:>

4_ 2 . 2 —A—0 r=—4
= (V2) =2>+3z; 22+3z-4=0; .1
Otser: =—-4; z=1.
3z+1 o 3xz+1 3z +1 9
3. logo’ﬁ 2$ —2, O,ﬁ = o0 5 o0 = %,
25
75c + 25 = 18x; 57z = —25; T=—r
25
0] L= ——.
TBET: T =

IIpumeuyanue. Ilpumepns 1-3 He TpeOYIOT IPOBEPKH U HAXOXK-
nenuss D(VY), Tak Kak MCHOJIB3Ysl omnpezesieHne U TOT (HaKT, 4TO
OCHOBaHHE IIOCTOSIHHOE IIOJIOXKUTEIbHOE YHCJIO, BCEr/a MOJydaeM,
4TO YHCJIO C PABHO CTEIEHH.

4. logz2_21_3 25 = 2 =
= (22 — 2z - 3)2 = 25, Torga

(22 -22-3=5 [22-22-8=0
(22 —-20-3=-5" |2?-22+2=0"

r=4
r=-2 .
[ (z—-1)2+1=0 0




68 JlorapudMunyeckue 1 noKa3aTe/IbHbIE YPABHEHUS] U HEPABEHCTBA

B ciygae, korna ocHoBaHue paBHO —5, KopHei HeT. B ciyuae,
KOrJa OCHOBaHHE PABHO 5, KOPHU e€CTh. TaK KaK OCHOBaHHE
repeMeHHOe, TO B OOIIEM CiIydae HeoOXOaUMO IpPOBEPUTD, OY-
JET JI1 OHO JJIsi JAHHBIX KOpHEeil paBHO eIMHUIIE UJIU HET.

a) Ilycts = = 4. Iposepum: 42 —2.4 -3 =5# 1.
6) Ilyctes x = —2. [lposepum: (—2)%2 —2(—-2) -3 =5#1.

B nmanHOM ciiydae mpoBepKa He HY»KHA, TaK KaK M3 XOIa pe-
IIeHUs CJIeAYeT, YTO OCHOBAHWUE HE PABHO €JIMHUIIE.

Otser: {—2;4}.

5. logg, 1 (422 — 2z +1) = 3.

Moxuo peuiaTb Ha YpOBHE pa,BHOCI/IJIbHOCTI/I2.

(2z+1)3 =422 -2z +1
2r+1>0 .
2r+1#1 ’
42 - 22 +1>0

823 +3-422 +3-2x+1 =422 -2z +1
x> -0,5 ;
x #0 — moboe x (a=4; D <0)

8z (z2+z+1) =0

z>-0,5 ;

z#0

r=0

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

OTBeT: KOpHEi HeT.

2B panHON paboTe CO3HATENBHO IOKA3BIBAIOTCS Ppa3JIMYHbIE CIIOCOOBI
odOpMIIEHUS U pelIeHusI ypaBHEHUW. [IpUMEHSATH »Ke TOT WM HMHON MOAXOZ,
K PEIIEeHUIO YDaBHEHUS U ero 0pOPMJIIEHHS EJIO BKYCa, OIBITA, PALMOHAIBHO-
CTH, KaK 3TO IIOHUMAET YUTATEb.
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6. logy(2z + 1) + logy 2z = logy 4 — 1;

1
2c+1>0 x>—-§

2 >0 ;

0 )
logy (22 +1)-22) =2-1 z=

log, (43U2 + 2x) =1

z>0
z>0 Jz>0 . z=-1
{4x2+2x=2’ {2x2+a:—1=0’ Lot
2
OBCTZSC=1.
' 2
2
7. logyy 5—— = logg o(1 — );
12
—3—:1:>0 z< -3
1-2>0 ; r<l1 ;
12 1y 12=(z+3)(x—1)
-3-z
z< -3 z < -3
{x2+2x—15=0; [m=3_5; z=-5

OtBer: x = —5.
8. 3logs(z — 1) — logz(z — 4) — logs (2% + 3z + 24) = 0;
r—1>0 ' {a: >4

D¥): {z—-4>0 L ;T
2243242450 Vz (a =1;D < 0)

> 4.

logs(z — 1)3 = logs(z — 4) + logs (2% + 3z + 24) ;
(z—1)3 = (z—4) (2% + 3z + 24) ;
23— 322+ 3z —1 =123 — 22+ 122 — 24;

r=2>5

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

OtBer: T =5.
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9. Ig5 +1g(z + 10) = 1 — Ig(2z — 1) + 1g(21z — 20);

z+10>0
2r—1>0
21z —20>0 ;

lg (5(z + 10)) =g <10- 2:1:1— T (21x—20)>

S 20
21 ;
(x +10)(2z — 1) = 2(21z — 20)
20
§ @ x > ﬁ
70 ; z =10
222 — 23z + 30 = 0 3
2
3
9310,
OTtBer {2, 0}
10. lg (23 +8) —0,51g (2 + 4z +4) = 1gT; va? = al |.

Ig (z3 +8) —lglz+ 2| =1gT;

z2+2>0 Vz: 22—-2x4+4>0

3
8>0

x;;+8 ) |:r+2|—x+2
r x+2_

x> -2 . :r> -2

2 -2x44=T" 2?2 —2c-3=0"

> -2

r=3 .

r=-1

Ortser: {—1;3}.
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11.

12.

13.

14.

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

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

[ 1
j— =<
logy(3z) =0 3z=1 3
3r =2 2

logy(3z) =1 1 T=3-
10g2(3.’L') =-1 3z = 1
2 !
6

112 B
OTBeT. {a,g,g}

logy (log3 = — 5logz x + 10) = —2;
2

1\ 2
log2z — 5loggx + 10 = (—) ;

2
loggz =2 [m=9

2 -0
logsz — 5logzx + 6 = 0; [log3m:3’

Otser: {9;27}.
lg223 — 201g/z+ 1 =0;

1
(lgx3)2—20~§lgx+1=0;

lgx =1
=10

9lg’z — 10lgz + 1 =0; ; [“3
P L
Orser: {\Q/E; 10}.

2log x = logz z - logy (V2z+1-1);
2log2 z — logy x - logs (\/230 +1- 1) =0;
2(logg z)% — logz z - logg (v2z + 1 — 1)

1 2
2 (5 logg x) —logzz-logz (V2 +1-1) =0;
1
logs = (5 logz x — log (vV2z +1— 1)) =0;

I

0;

T =27"

>0
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15.

16.

r=1

[logsz =0 . 2> 0 _
| logz vz = logz (V2 +1—1) {ﬁzm—l
(r=1 z=1

>0 ; x>0 ;
[ | Ve+1=v2z+1 z+2/r+1=22+1
[r=1 z=1 xzio
{x>0 ; {a:>0 ; 0"

- _ 2 =
2V =2 dr =z o4
Ortser: {1;4}.
log. b

3log1 x + 2logyz + 3loggz =0 log, b= 8

= log.a

? a>0,¢>0;,b>0

3
—3log2x+2log2x+§log2x=0; atlctl

—3logy x + 3logy, x = 0;
z>0
0=0"
Otser: (0;00) (mo6oe x € D(Y) ecTb pelienne ypaBHEHHUs ).

Haitnure Hanbonpinuii KOpeHb ypaBHEHUS

log 5z + log, (22 — 2 — 3)2 =1+log, (522 — 7z — 12).

(>0

2 -2 —3#0 ]
522 — Tr — 12> 0 ’
\2log2:r+log2|m2—2a:—3| = log, (2 (5332—756—12))

4

(>0

z#3

¢ r# -1 ;
(z+1)(z—24)>0

( 2% |22 — 2z — 3| = 102% — 14z — 24
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D(Y):

a) Ilycrs z > 3, Torga |x2—2:r—3| =22 -2 —3;
>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* — 223 — 13z + 14z + 24 = 0;
f(=1) = 0. Bomonaum nenenne’:

_:1:4— 23 — 13:1:2+14x+24]x+1

zi4+ 23 ' 23—322—1024-24=0(x)
—3z3 — 1322
T 328 — 322
—10z2 + 142
~ —10z% - 10z
24x +24
C 24r 424
2. p(2)=0;
22— 322 — 10x+24|z—2
23— 22 2 —z—12
-2+ 10z
224+ 22
—12z+24
T —12z+24

6) Ha 2,4 < £ < 3 KOpeHb, eC/IM €CTh, TO MeHbIIe 4.

OtBer: = =4 (Haubonbmuit KOPEHb YPABHEHHUS).

3 Cm. kuury «Ypasuenusi». Illaxmeiicrep A. X., 2011 r., c. 106-114.
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Pemmenue HpOCTGﬁHIPIX ITIOKa3aTeJIbBHBIX
n JIOI‘apI/I(l)MI/I‘-IeCKI/IX HEepaBEHCTB

IIpexne deMm pemaTh HEpPaBEHCTBA, PACCMOTPUM psiJ AOIOJIHU-
TEJIbHBIX COODOParKeHUH, CBSI3aHHBIX C MOHOTOHHOCTBIO.

Cesotlicmea noxaszameavHbLT HepaseHCcME

<Y

YA

o
=
N
=
9 4

IIpu u3 1 > To = a®l > a*2.
IIpu (0 <a<1] uz 1 > x0 = a®™ < a®2.

Tak Kak JIsi TIOCTOSIHHOTO 3HadYeHHsl a (GYHKIUSA Yy = a
CTPOr0 MOHOTOHHA, TO KaXKJI0€ CBOE 3HAYEHHUE OHA IPUHAMAET
TOJILKO OJUH pa3, rae D(a*) = (—o0;00).

T

O6usacty uamenenus: E(a®) = (0; 00).
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2. a)a>b> 1,
Y

a

b
%

0

1

___',____
)

a® > b* Ha (0;00);
a® < b® "a (—o00;0).

6) 1>a>b>0;
YA

fi(z) > fa(2)

a) afl(z) > afZ(m) P~
O<axl1

fi(@) < fo(z)’
a>1
fi(z) < fa(x)

O<axl1

fi(z) > fa(x)’
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IIpaxmuxym 8

Pemure HEepaBeHCTBO:

_z
1. 2 2 <8.

x
2 2 <23 (y=2% — pospacraiomasn);

—§<3; x> —6.
Otser: (—6;00).
2x
N =
2. (—)15<{76.
6
2x 1
-= = 2z 1 15 5
15 6 =6%1) —— <= — 22, _2
6 <66 (y=6"1); = <5 2x<6, T>-—7

Otser: (—1,25;00).

1\5 1 1\° 2x

— — = — N —_ 1; 2,5.

(3> 73 (y (3) l)’ 5 b TR
2

Orser: (—00;2,5).

s 3 6z+10—z2 B o7
" \4 64"

3 6z+10—z2 3 3 3\ ®
(1) <) (=(2) 1) srr0-ar>s
2—6x-7<0;,  \J 7 “1<z<T.
X

Otser: (—1;7).
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2 z—1
5. > 2\/:1:—1—3;

4x
2ve—l _ 4. 2Ve-1-3 2vE=1-3(8 — 47)
2 0; > 0;
4x - 4x
ve—=1-1(9 _
2 ( 2 5 20;[2f(“’)>0\7’a:eD(H)|
T — 1 >0
ﬂ / Ly
X
e,
» 1<z <2
Orser: [1;2].
2
6. (0,125)V% > [a/®) >0 (a=05) vz € D(H) |

23z
(0,5)3VF > z2.(0,5)3V%;  (0,5)3V3(1 —2?) > 0;

-1 1
{1—x2>0 %

x>0 W
»

0<z<1.

Ortser: [0;1].
7. (z+0,2)%° 004 < 1,
(z+0,2)7" 700 < (2 40,2)°;

( 0,8
{x+0,2>1 :ﬂ’

X
22 — 0,04 < 0 I ~w2 02 0
r+02<1 ; L X
z+0,2>0 (02 0,8
22 - 0,04 >0 cm%——gc
| 0202 .
0,2 <z <08 -\ ¥

Ortset: (0,2;0,8).
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8. 4% — 2.5% < 10°.

Pasnenum obe gactu HepaBencrsa Ha 4% (4% > 0):

522 10% 5\ % 5\°
1-2.2_<«——. 1-2.(2 2 .
< 12(3) <(5)

T

5
O6oszHauuM t = (—2—) > 0. Torna

1-22 <t 224t—1>0; W,

’ 1

- 5\ %
~ 3 . | logs <§> > logs (§> ( =logs z T)
z ’ 2 2 2 ;
0

<-1

N TN Ot

z > logy 5 0,5.

Orser: (logy 50,5;00) .

(z+2)" <1
(z+2)"1 < (z+2)°.

r+2>1 > -1
a) 2 )

z—-1<0 (a:—l)(a:+1)<0;
7/ >
) * (1),
-1 1 x
6){02<x+2<1; {—2<x<—1 ;
z¢=1>0 (z=1)(z+1)>0
-2 —1
T T (=2 -1).
) 1 %

Oter: (—2;—-1)U(=1;1).



Tpeunposounast pabora 7

Tpernuposourasn paboma 7

Pemure HepaBeHcTBA:

1

L

&

ot

10.

: (1)_5 > V/3;

3

1 2242z 1 16—z
) =6

-1

1

. (5)7 < V/125;

(0,1)2+1 4 1 -11-(0,1)**+! < 0;
3Vm—3
3z+3

> 3\/:1:—3—3;

(z —4)7 0 < 1;
2. gv% < (A

9y

22\/1—}-6,5 + 23—2\/I+U,5 < 6.
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Pewerue mpenuposouroti pabomuot 7

Pemure HepaBEHCTBa.

1\"3 ~(-2) L+ = 1 1
1. <§) 2>\/,?—,, 3 ( 2)>32; 32 >32; g>§; z>1.
Otser: (1;00).
2z
1\ 3 1 2x
2. | = = ——>1 - ; —1,0.
<2) <2 3 > 1; 2r>3;, zz<-15
Otser: (—o0;—1,5).
3 9_2_:‘ > L
4z 1
_& _= 4x 1 7 7
377 >3 2, —=>-5; —dz>—=; -
>3 2; = > =5 T>—g; w<g

7
Orset: (—oo, g)
1 242z 1 16—z
4. | - — .
60
1 z2+42z 1) 2(16-2)
(5) > (§> ;2?4 27 < 2(16 — x);

22 442 —32<0; ___\38 AT —8<z<d
X

Ortser: (—8;4).

z—1
1\ "z
5. <_) Niv

5

z—1 3 _ _ _
st ﬁx 1 §' 2z 2+3x>0; 5z — 2

7777730 r<0; z>04.
ooO 0400

OTset: (—
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6. (0,1)%+1 41 —11-(0,1)**! <0.
0,1'-(0,1)2 +1-11-0,11- (0,1)* < 0; | -10
(0,1)2® —11-(0,1)* + 10 < 0.
O6oznaunm t = (0,1)* > 0. Torna

2 — 11t +10 < 0; W
t

xX T -1 p—
{(0,1) <10 {(0,1) <0171 {a:> 1.y .<o

01°>1" 1(0,1)*>0,1° ' \z<0 °
Ortset: (—1;0).
MY 2
7. > JVETITI,
3z +3
3ve=3 _ 3(z 4 1)3ve—3-3 S0 3ve=3-2(9 — (z 4 1)) - 0.
3(x+1) ’ 3(r+1) ’
3534@—x)>0 ili>o.
3(z+1) >3
-1 8
X
3<r<8
AR
x
Otser: [3;8).

8. (x—4)""0<1.

Ipu =4 07 <1 — ucTuHA, 3HAYUT T =4 — peIleHHEe.
(-4 < (z—4)%

r—4>1 T >9
{x2—9<0 {(:r+3)(:r——3)<0
r—4<1 ; r<b ;
r—4>0 T >4

r2-9>0 (x—=3)(z+3)>0
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- .
74 *
(———__—\\%ZZ%Z::*

< ) 4<z<5b.

A7/ UL,

-OTBeTZ (4;5).

9. z2.9v7 < 32(VE+2),
z?.9VE —9vE+2 < 0;  9VT (22 -92) < {

\_\9 9

a:2—92<0.
>0 ’

YL ¥ ogz<o.
0
YL >
Ortser: [0;9).
10. 22\/z+0,5 + 23-—2\/1T0,5 < 6.
8 t2 —6t+8
O603naunM t=22vZ+05 50, Torna t—|—¥ <6; % <0.

TN

Tak kak t > 0, TO

{ 22VZF05 _ 4 { 92VZT05 L 92

92VZF05 -, 9 92VEF05 ~ o
vr+05<1 z+05<1
1; 1:
\/a:+0,5>§’ x+0,5>1’
<05
{x S ogsi T025<z <05

Otser: (—0,25;0,5).
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Ceoticmea nozapudmuueckur HepaseHcmae

1. UsBecTHO, 4TO JJj1s J11000i CTPOTO MOHOTOHHOM (DYHKIUU CY-
mecTByeT QyHKIMS, oOpaTHasi JaHHOH, rpaduK KOTOPOi CUM-
MEeTpPUYEeH OTHOCHUTEJbHO OMCCeKTpUCH 1 U 3 KOOPAMHATHBIX
VIJIOB.
eitcTBUTENBHO, MOMEHSIEM MeCTaMu T Ha Yy U Haobopot. To-
rha IS MOKazaTeabHOM dyHKIun y = a® moaydyuMm x = a¥,
T.e. MO ompefenenuio jorapudma y = log, x. 3HauuT J10-
rapudmuyeckasa QyHKIMA ecTh (YHKIHs, 0OpaTHas IOKa3a-
TeJIbHOM.

N
N
Q
—_
=V

/7 y=log,x
Ipuuem D (log, z) = (0;00); E (log, ) = (—00;00), T.e. oHA
HOMEHSIJICh MECTAMH.

IIpumeyanne. Bug MOHOTOHHOCTEH IJjisi B3aMMOOODPATHBIX
GYHKIMHA COXPAHSAETC.
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2. [a > 1] 0<a<l1

YA YA

loga X1
loga X2

log,, x,
loga X1

1
HpI/I U3 {1'1 > T2 = Ogaxl > logaxQ )

zo >0

1 1
HpI/I 3 {xl >ZL'2 = OgaiL‘1 < OgaxQ.

o >0
3. [a>b>1] 0<b<a<l
YA YA

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

log, « < log, = Ha (0;1). log, x > logy = na (0;1).



CaoiicTBa jorapuMUIECKUX HEPABEHCTB

IIpumepsl

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

IMostomy pu a =4, b=3:

logs 5 > log, 5 (upu z = 5 € (1;00));

log, (g) > log (§> (npu & = -g- € (051)).

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

1

II = = —:

03TOMY NPH @ = 7, 3

log1 5 >log1 5 (upm €
3 2

x
2 2 2
log% (g) > log% (g) (mpu = = 3 € (0;1)).
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a>1

x1 >x2 >0
a) log, z1 > log, z2 &
O0<axl1

xo>1x1 >0

a>1

: 2 >1x1 >0
6) log, z1 < log, z2 &
0<axl

x1>x20>0

5. a) Ha xakom muoxectse f(z) = g(z) = t(z), rae
1. f(z) = 2logy z;
2. g(z) = logy x2;

. H(z) = log 5?7

w

1. A o) =210g,x

2. Tak kak log,2 22 = logjy |z|, To logy2? = 2log, |z,

torna g(z) = 2log, || — dbyHkuusa yernas. 3Hauwr,
rpaduk cuMMeTpuYeH oTHocuTeabHO ocu Oy.
EA
8(x) =2log, |x|
/
12
0

=V

|
]
1
/12
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3. YuremMm, yTo

k
log,, b* = Elogab
a>0;,b6>0;,a#1

1
log oz = logQ% T = Ilong = 2log, x;

A

2

t(x)=logsx

N__-
A 4

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

6) Ha kakom muoxkectBe f(x) = g(z) = t(z), rme
f(a) = 3o,
g(x) = 3l

1.
2.
3.

t(z) = 3°8va Vo7

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

g(z) = 3Bo= = glomslel = |z (z #0).
g()

= 3log3:v =

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

(x > 0).
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Ynpaorcnenua

1. Yo 60abime?

3 3
1\2 1\2
1. <—)4...(—)4 13. | log1 2...log1 2
5 4 5 3
_3 _2 1 1
2.3 4...4 3 14. | logy = ...log1 =
=2 -2
4 5
1 1
3. | log;6...logg 6 15. | log1 = ...log1 =
54 50
7 7 1 1
4. log5§...log6§ 16. logzg...log3g
1 -0,7 1 -0,7
5. (§> (5> 17. | log36...logs 6
6. | logpg3...logg 43 18. | log1 2...log; 2
3 7

7. | logp0,5...10g940,5 || 19. | log1 471.. . logy 471

3 5
3 3
8. | 54...64 20. | 3l845  3logs4
1 1
1\2 1\3 1 1
9. ) O = 21. | a3...03 (a>b>1)
2 2
1 1 1
N 1
10.](z)...(z) 22. | a®...03 (a>b>1)
3 2
2\ 2 4\ 2 11

12. | 7= V3. L7 24. | a*...b* (b>a>0, k<0)
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2. Ha xakoM ImpoMeXyTKe OTHOCHUTEJIBLHO G CIIPABEJJIMBO HEpa-

BEHCTBO? ™
1. | logi17>1log 1 7
a 2a—1
2. | (2a+1)%% < (a+3)%3
1\ 02 1 \02
3. —
(3a—1) ~ a+1)
4. 10g4a+2 0,7 > 10g2a+3 0,7
1 0,3 1 0,3
5.
<3a+2) < (2a+3>
6. | logaa4+1)d <loggy35
7. | (3a—1)"% > (2a+1)70!
8. log(2a+1) 0,8 < IOg(4a_1) 0,8
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OTBeTnI

1. Yro Gonpiie?

3
1\4 1\1
L (=) <(2)* 13. | log1 2 < log1 2
_3 _2 1 1
2.13 4>4 3 14. | log1 = > log1 =
=2 =2
4 5
1 1
3. | log; 6 > logg 6 15. | log1 = < log1 -
-4 =6
5 5
7 7 1 1
4. 10g5 g < 10g6 g 16. 10g2 g < 10g3 g
1IN0 /1\07
5. (5) < (5> 17. | logz 6 > logs 6
6. | logp g3 > logg 43 18. | logi 2 < logi 2
3 7

7. | logy 0,5 >1ogy 40,5 || 19. | log 471 > log1 471
3 5

3 3
8. | 54 < 64 20. | 30845 > 3logs4

1 1
1\2 1\3 11
9. <§>2<<5>3 21. | a3 > b3 (a>b>1)
N
2

10. | (=
|6 <0)

2\ /4\7? 11
11. (—) >(5> 23. | a4 >b4 (b<a<l)

12. | mV3 < 717 24. | abF >k (b>a>0, k<0)

22. |a® >0 (a>b>1)
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2. Ha kakoMm IIpOMeXKYTKe OTHOCHUTE/IPHO a CIIpaBelJINBO Hepa-

BEHCTBO?
1
1. | logi7>log 1 7 a€ (—;1)
2 o 2
a 2a—1 i
2. | (2a+1)%% < (a+3)%3 a€ (—5; 2)
1\ 02 1 \0Z 1
> (3a-1> > (a—i—l) @€ (5;1
1
4. | logs,20,7 > logy, 30,7 a€ (5, oo)
1 N\ 03 L 2
5. < 4 ——;1
<3a+2) (2a+3> *€\73 )
6. | log(aa+1)d <log,i35 a € (2;00)
1
7. | (3a—1)"% > (2a+41)70! a€ g;2)
8. | log(aa+1) 0,8 < loge—1)0,8 a € (1;00)
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ITpaxkmuxym 9
1. Pemmre nepaBencrso log, (3x — 2) > log, (6 — 5z) .
log, (3z — 2) > log, (6 — 5z) &

3r—2>6-52 8r > 8 z>1
= =4 =

6—-5x>0 6 > 5z T <1,2.
Otser: (1;1,2).

2. Pemmwure HepasencTso logs (1 — 2z) < 2.
1-2z<9
2z > -8
logg (1 —2x) <logg32 & ¢ 1—2x>0 @{ v
31 2z <1
> —4
& 1

< —=.
T=3

1
Ortser: (—4, 5) .

1+ logd 5 =
3. Pemure HepaBeHCTBO ———————

1+ logy s
1+ logg’5 T _ 1+ log(2,75 z—1-—logysx -

< 0
1+loggsx 1 +logysx
lo z (loggsx —1
20,5 ( 20,5 ) <0e
1+ loggy s x

-1, (0 1
W log 05

[ {log0’5 r<l1 {log0’5 z < logy 50,5
54

< logg sz >0 logy 5 * > logg 5 1 <
| logpsz < —1 logy 5 = < logg s 0,571
[ z>0,5 .
MR (5
-~
z>2
2;00) .

Otset: (0,5;1) U (2;00).
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4. Pemnre HepaBeHCcTBO log,, sz > 1.
logy, 3z > 1< logy, 3z > logy, 3 (22 —3) &

[ |2z -3>1 [ Jz>2
{m>2m—3 {x<3 3>z>2
Sl (22-3<1 < | (z<2
2 —3>0 z>1,5
| lz <223 | (z > 3.
Ortser: (2;3).

5. Pemure HepaBeHCTBO O,SIOg‘/g(lg;) > 1.
o,5l°gf( 1) 1605 <gi) >0,50 &

1
< log /3 (lg—i) <0« log (lg;) <log 31 &

1 1 1 1-10
o<1 [lg—<lgl0 [=<10 - T <o
Y. 1 991 <91 “V1-2z
lg—>0 lg—>Igl ->1 > 0.
xr X T X

,
J%

Otser: (0,151)

6. Pemure Hepasencreo 21187 < 1000.

IIposiorapudmupyem obe HacTH HEPABEHCTBA 110 OCHOBAHMIO
10. ITockonbKy y = lgx MOHOTOHHO BO3pACTAET, CMBICJ HEpa-
BEHCTBA, IPH JIOTapuMMUPOBAHNN HE MEHSIETCH.

lgz~2+8® < 1g1000; (-2+1gz)lgz < 3;

lg?z —2lgz — 3 < 0; W
lgx

1 1 1g 1000 < 1000
{gm<3 @{gx<g @{x

lgz > -1 lgz >1g1071 z > 1071
Orger: (0,1;1000).
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7. Pemunte HepaBeHCTBO
1ogoz 11 (5 + 8z — 422) + logs_o, (1 + 4z + 42?) < 4.
—4z% + 8z + 5= — (22 + 1) (22 — 5),

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

5
. 44+16+20 4+6 =3
1,2 = = >
4 4 o= _l‘
2
logoz11((5 — 2z) (22 + 1)) +logs_o, (22 + 1)2<4e
(5 — 22 >0
2¢+1>0
Sq2c+1#1
5—-2r#1
(10g2,41(22+1) + logy, 1 (5—22) +2logs 5, (22+1) <4.

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

3t+2 <o (t—l)(t—2)

W/W

logye41(5 — 22) < 2
10g2z+1(5 - 21") 21
logg,11(5 — 22) <0
i

2c+1>1

logoyy 11 (5 — 22) < loggy g (27 + 1)2
2) logo, 11 (5 —2x) > logg, 1 (22 +1)
logo, 41 (5 —2z) <logg,4q1
2c+1>1
5-2z>0
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(2 >0
{5 —2x
(0 — 2z
(>0
{5-2zx<1
| |5—-22>0

(2z +1)2

<
>2x+1

(>0
{422 +62-4>0
(z <1
x> 2
| z < 2,5

54

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

T>2
| 2 <25

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

O0<2z+1<1
5—2z > (2z + 1)
5-2c<2c+1
0<2z+1<1
_{5—2x>1

(>0
{4z +42+1>5—-2z

k4:1:<4
(2>0

< 2x >4

\5>2x

222 4+3z-2=0

-3+y/9+16 —3+5
4 4

T12 =

[ = -2

=

2 2,5
M}x
[ (z<0
x> —-0,5
] 0
422 + 62 -4 <0
\x;l
(£ <0
<x>-0,5 (—0,5;0)
| \:1:<2.

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

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

1 1 2
1 (2logs (2z + 3))* + 8 (5 logs :r) < 3logs (2z + 3) - logs «;

log2 (2z + 3) + 2log? z < 3logs (2x + 3) logs z.

IIycts  logs (22 +3) =a, logsx =0.

Torma a?+2b% < 3ab; a?—3ab+2b°<0; (a—2b)(a—b)<0;
3b+ 902 —8b2 3b+b [a= 2b

a2 =

2 2’ a=b.
m =0
ITockoneky m-n < 0 & n<0 ,
m<0
n=0
nMeeM
(logs (2z + 3) — 21ogs ) (logs (22 + 3) —logsz) < 0 &
[ (2>0
[ logs (22 + 3) > 2logs « 2z + 3 > 22
o logs (2 + 3) < logs x - 2r+3<z o
logs (22 + 3) < 2logs x x>0
logs (2z + 3) > logs = 2z + 3 < 22
] 2w+3>z
[ (>0
22-22-3<0 0
r< -3
S| (>0 AL L,
22-2:-3>0 -1 3
r > -3 o

L -3
Sz > 3. —// >

Otser: [3;00).
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3 2 3
S—log; z? log5 -
9. Pemmute HepaBeHCTBO T2 3 Z=>r 3

[Iposorapudmupyem obe 4acTH HEPABEHCTBA 1O OCHOBAHUIO

7- llockombky y = logi £ MOHOTOHHO yObIBalOmas, CMBICI

3
HepaBEHCTBa MEHAETCA Ha IIpOTPIBOHOJIO)KHLIﬁ.

§_10 g1 a2 log2l z—g-
log 1 z2 3 <Klogiz 3 ;
3 3
3 3
———2log1:r log1 z < loglx—§ log1 z;
3 3 3

3
loglac————+2log1x log: = > 0;
2 3 3

3 3

log1 :r+3) (logl T — 1) logi z > 0;
3 3

(l g2 +210g1x—3> log1 z > 0;
3

0 1
log, x
[ 1
log1z>1 log1 z > log1 3
3 3 3
log12<0 o log1 z <logi 1 N
3 3 3 3
> 1y
log;x/ -3 logi z > log1 (—)
3
L 3 3
[ 1
AN z>0
r>1
| (2 <27,

Ortser: (O; %] U [1;27].

4 3ak. 1157
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log§’5_z (2,5+ )

10. PemwuTe HEpaBEHCTBO

[Tockombky
a2>0
a? S0 b-c>0
b-c” a?2<0 ’
b-e<0
Nmeem

log3 5 (25 +2) _
(LL‘ + 375) (l’ - 1) -

0<

((25+2>0
25—x>0
25—-—x#1

& \(x+3,5)(x—1)>0
logs5_; (2,5 +2) =0

Jx+3,5790

(z—1#0

(25+2>0

25—x>0

25—z #1

&1 | (z+3,5)(z—1)>0

r=-15

x# —3,5

(z # 1.

(x4+35)(z—-1) 7

i a?>0
b-e>0
a=0

b£0

c#0

Ecan
YHUCJINTEIb
PaBeH HYJIIO,
TO He
Ba2KHO,
KaKoOH 3HaK
HMeeT 3Ha-
MEHAaTeb.

log3s_,(25+x) >0
(x+35)(x—1)>0
logss_,(2,5+x) <0
(z+35)(x—1)#0

=4

( -25 1,5 2,5

=Y

Ortser: (1;1,5) U(1,5;2,5) U {—1,5}.

£\ 4
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Pemure ypasnenus (1-13):

1

2.

3.

10.

11.

12.

13.

log,_; (31’ - 1) =3;
lgbx +1g(x —1) = 1;

log, x + logg x = 8§;

. V2223 = /33 4+ /128 - 1;

. logs = - logs = 9logs 3;

. 3logs2+2 —z = logy (3””—52_1);
gz +3)+1g(2z+1) =1g (3 — 2x) ;
. log, 3z +4 =1;

. (8z)"8277% = 32,/z;

5% 4 12% = 137,

23w—£;—6(2m—211_1> =1;
(V5 +2\/6)m + ( 5 2\/6)35 — 10

|z — 179 = 1.
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Pewenue mperuposouroti pabomuot 8

1. log,_(3z—-1)=3¢«

(x—1)3=3a:—1 22 —322+3x—-1=3z-1

1
3r—1>0 > -
& & 3 &
r—1>0 r>1
xr=
r?(z—3)=0 [
r=3
Sr>1 -1
T # 2 ’
T # 2.

OtBetr: = = 3.

2. gz +lg(z—-1) =1«

5c >0
r>1
Ser—-1>0 =4 9 =
52 —-5x—-10=0

lgbz (z —1) =1g10

r>1
& =2
r=-—1.

Otger: = = 2.
3. logyx +loggz = §;
1
logy z + 3 logy x = 8;
4
=1 = 8;
3 0go T )

logor =6; x=25 =64

OTser: = = 64.
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4. V222-22-3 = /33 + /128 — 1;
z2—2z-3 z2—2z-3 5
27 2 =1/324+2V32+1-1; 27 2 = /(\/3—2+1) —1;

z2-2z-3 z2—2z—3 5

2 2 =v32+1-1; 2 2 =22;

22 —-2x-3=5 2%—-2x—8=0; [x=4
z=-2.

Orser: {4;-2}.

5. logs z - logz * = 9logs 3;

logs x
logs - logz 3 = 9logg3; logiz =9log23 &
o |logsz =3logs3 logs z = log; 33 - r= 217
logs z = —3logs 3 logs = = logs 373 T=o

Otser: {27; %7} .

6. 3logs2+ 2 — z = logg (3° — 57%);
logs 23 + logs 527% = logy (3% — 5277) ;
logs (23 -527%) =logs (3* —527%); 8-5%7% =3% — 5277,
9.527% =37 52T =3""% 15" 2=1; gz=2.

OtBer: T = 2.

7. lg(z+3)+1g(2xr+1)=1g(3—2z) &

N 2c+1>0 N 1 o

3-22>0 z<lg
Ig ((z+3) (2z+1)) =1g(3—2z) | 22%47z+3 = 3—2z

1

_ 1 1

T >3 ——<z<lz

1 2 2
222+ 9z =0 z=—45

Otger: z =0.
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8. log,V3z+4=1%

10.

3x+4>0
z>0
. Jx>0
& 41 Sz #l &
T
V3z+4=
log, v3z +4 =1log, x v v
>0 x>0
T
z#1
S r#Fl &
r=4
3z+4=22
r=-—1.

Otser: = = 4.

. (8z)°82"73 = 32, /7.

[Iposnorapudmupyem obe 4acTh ypaBHEHHUs 110 OCHOBAHUIO 2:

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

1
(logox — 3) (3+1ogyz) =5+ 3 log, z;

1
log%x—9—5—§log2:r=0; 2log§x—log2x—28=0;

1+£yI+224  1£15

1 =
(logs x)l,Z 4 YR
r=16
logyz = 4 r =24
|:10g2$=_3,5<:> I:.’L'=2_3’5<:> x:Q
16
V2
(0] : 916, — .
TBET { 16
5% +12% = 13°.

Paznesnm obe gactu Ha 13%: (E) + (—) =1
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11.

5
O<gp<t (5)2 (12)2_25+144_169

T =) +(= =—=1
A KA 12 13) \13 169 169
0<—<1
13
1
T OXKUM — = Sln — = COS C.
0 II0JT ;3 = sine, 3 S

Torna ypasHeHue nepenuuiercs Tak: (sina)® + (cosa)® = 1.

OueBuHO, 9TO IpU & = 2 OHO MPEBPAIIAETCA B OYEBUIHOE

TPUTOHOMETPHYECKOE TOXKIECTBO sin’ o + cos?a = 1.
. . 2
sina)® < sin“ «
a) Ilpu =z > 2 ( ) z 9, 3HAYAT
(cos@)® < cos® a
(sina)® + (cos a)® < sin?a + cos? a = 1,
9YTO MPOTUBOPEYHUT YCJIOBHIO.
. 2
sina)® > sin® «
6) Ilpn = < 2 ( ) - 9, 3HAYHT
(cosa)® > cos® a
(sina)® 4 (cosa)® > sin? a + cos? a = 1,
YTO TAKKe He IOJXOJUT.
Orser: = = 2.
8 1
3z _ _~  _ T _
O6ozuayum t = 2% — 1 2% — —. Bossenem B Ky0:
- 2z—-1 — 9z " 7 yo:

2 2\2 2\3
3 _ 93z _ .21:2__ oz, [ 2 < —
3 =232 _3.(2%) oz +3:2 <2x> +<22)

8 2
_ 93z T
=2 ——2330—3-2.2%(2 ——QI).

Torna ypaBHeHue IpUMET BT
2* 2 3—1 2* 2 =1.1I
%) = & — =L OJTYy4YuM
22=2; z=1
2 _ 9 _ 9 — (). )
9% _ 9% _ 9 = (; [235:_1%(0;00).

Otset: = = 1.
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12.( 5+2\/6)z+( 5—2\/6)30:10.

13.

Tak kak

V54266 -2v6= /52— (2v6) = V25 —2d =1,

1
5—2v6= — .
5+ 2v6

T z 1
O6osnaunm t = ( 5+ 2\/€> >0, Torma ( 5— 2\/6) =2
W ypaBHEHHWE IPUMET BUT
1

t+¥=1o; t2—10t+1=0; t12=5+v24=5+2V6.

V5+2v6) =5+2/6

+2V6 = )
5+2v6) =5—2v6 ( 5 2f
z l’_l
(5+2f)2=5+2f 2 [m=2
T ’ =-2

5+ 2v6)2 = (54 2v6) ! e
Orser: {—2;2}.
|z —1]7"9 = 1.
a) -1l =1

z—1=1  [z=2 [17%=1— ucruna;

x—1=-1" x=0" 179 = 1 — wucruna.
6) lt—1=0; z=1; 09%=1 — noxs.
B) 2 —9 = 0;

z=3  [3-1/>0 |2]°=1— wucruna;

r=-3" |-3-1/>0|-4/°=1— ucruna.

Otser: {—3;0;2;3}.
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Pemre nepaBencTsa (1-14):

1.

2.

10.

11.

12.

13.

14.

logg 4 (22 — Tz) > logg 4 (3x + 11);

zl8T < 100zx;

gz -2)+1g(27—1z) < 2

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

. log,_3 (22 —5) > log,_3 (30 — 6z);

. log1 (m—8)2+logl (2 —x) > log) 27;

9 3 3

2
52 logg x __ 4xlog5ac < 5;

1+log, 1 (z—3)
logz-l-l 3

> logg (2x — 3);

4
3 logZ (5z — 6)% — logs (5 — 6)® log; z°
loggy 1 7+ logg, 7 2 0;
SO

= z | = ;

7r s
%8 5 47
4% + (z — 13)2% < 2z — 22;

(9° —10- 3% + 1) log(4z — 1) < 0.

1
< —6log3 oy
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Pewenue mpernuposowroli pabomuvt 9

1. logg 4 (#* — 7x) > logy4 3z + 11) &

22 —10z—-11<0

S{z2-T>0
v ’ z(x—"T7)>0.

04<1

\1(((/ 11
x Otser: [—1;0) U (7;11].
mbw _
x

2. 8% < 100z.

IIponorapudmupyem obe dYacTH HEPABEHCTBa II0 OCHOBa-

22 -7 <3c+11 {

Huio 10:

lgz'8% <lg(100z); gz <lgl00+lgz; lg?z—Ilgr—2<0.

Pemmasi HepaBeHCTBO, UMEEM -1 2 >

lgx
lgz <2 gz < 1g 102 r < 102

{lgw > -1 {lgw >1g1071 {a: > 101

Ortser: [0,1;100].
r—2>0

3. lg(z—2)+1g(27T—2)<2<27T—2>0 &
lg ((z—2) (27—2)) < 1g 102
z>2 > 2
S r <27 ST <27

—22 4 292 — 54 < 100 z? — 29z + 154 > 0.
29+ /841 —-616 29+15
z? — 29z + 154 = 0; T12 = = .

2 2
Tz >2 2
z =22 AL
M X

(z—22)(z—7) > 0. S
Otset: (2;7) U (22;27).

<Y =¥

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

i [ [(z-1)(z+1)>0
{x2>1 (z—4)(z+1)<0

t+d>z (z-1)(z+1)<0
| [0<z?<l & | |z20

3z +4 < a? (z—4)(z+1)>0
3x+4>0 1
- .’L'>*].§

(770 M,
\:1 : (1;4)

(
mﬂ, 0
i 'W//

Otser: (1;4).

-

—

\

. 4

5. log,_3(2z —5) > log,_3 (30 — 6z) &

[ (x>4
3 3
r—3>1 {.’L‘>4§ (4§’5>
2r—5>30—-6z >0 r<b
= = >
0<z-3<1 3<zxr<4
0<2x—-5<30-—6z <a:>2,35 (3;4)
4—.
i \:c< 3

Otser: (3;4)U (4;,5).
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6. log1 (z — 8)2 + log1 (2 —x) > log1 27 < | log,: b* = log, [b]
9 3 3
& logy |z — 8| +1og1 (2 — ) > logy 27 &
: 3 3 3
'logl |z — 8] (2 — ) > logy 27
3 3
<=><2—ZL'>0 = npu < 2
9 lt—8=8—=z
L (z—8)">0
'10g1 (8 =) (2—=x)) > logy 27
) 3 3
Sz <?2
z # 8.
CMBIC]I HEpPaBEHCTBA MEHSIeTCSl Ha IIPOTHBOIIOJIOXKHBIN, Tak
1
KaK OCHOBaHUe Jiorapudma 3 MeHblre 1, T.e. QyHKIuUs yObI-
BAIONIA:
B8—-z)(2—z) <27 22 -10z+16—-27<0
=4 -~
Tz <2 <2
22— 10z — 11 <0 - 1 5
Tz <2 *
2
Otser: [—1;2). %e »
7. 52log§x _ 4xlog5z <5.

(510g5m)21035’”‘4.x10g51 -5<0; leogsz_4.xlog5z_5 <0;

logs

ITycts x =a (a>0, tak kak z > 0). Torga

< 3 a’—4a-5<0& (a—5)(a+1)<0&
a

logsz < 5 1 logs < 1op, 5
xr 0oge T (0}
oo & 85 S85° o logzgl &
8T > -1 z>0

lo <1 1 < logs 5 <
N g5 T - ogs = < logy o T<H
logsz > —1 log; = > logs 571 z>57L

Ortser: [0,2;5].
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1+ lng—}-l (SC - 3)
10g(a:+1) 3

8. > logs (22 — 3).

r+1>0
logs (z —3)

a’) logz—!—l ((L’ - 3) = 10g3 (SC + 1)

z—-3>0
TO eCTb IIpH T > 3.

1 {a:+1>0

6) 1 3=————— mnpu
) 108211 logs (z + 1) P z+1#1.

logs (z—3)
1+ 10gz+1 (x—3) _ 1+ logg(z+1)

= T =
log(z"‘l) 3 logs(z+1)

=logs (z + 1) + logz (z — 3) = logz((z + 1)(z — 3))

mpu r > 3, MO3TOMY
1+ log(z—}-l) (SC - 3)
log(z+l) 3

o {log3 (@ +1)(z~3)) > logg (2 - 3)
x> 3

> logs (2z - 3) &

(z+1)(z—3) = (22-3)
2r—-3>0 &
z>3

>3
=
{x —2r—-3>22x—-3

m>3

Orser: [4;00).

mpu Sx+1#1,
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4
9. 3 log? (5 — 6)® — logs (5 — 6)° log; z° 610g3

4
3 (3logs (52— 6))*—3logs(5z—6)-6logs 2 < —6 (logz z)*

=956 -6>0 =
x>0

o {1210g§ (52 — 6) — 18logs (52 — 6) - logz = + 6log2 2 < 0
z>1.2.

IMonoxum loggx = a; logs (5x — 6) = b. Torma

2 -3ab+a?<0 , _SakvOZ-8a2 |"7¢
z>1,2 v 4 ' b:§a

{(b-a)(2b—a)<o

z>1.2

N r>12
(logs (5x — 6) — logs x) (2logg (5 — 6) — loggz) < 0

z>1.2 [ (z>1,2
logz (5 — 6) > logz = S5r—-62>1z
R 2logs (5x — 6) < loggx o (5x—6)2 <z -
z>1,2 z>1,2
logs(5x — 6) < loggx S5x—6<
| (2logy(5z — 6) > logg z (bz—6)2 >z
C 5
x>§
Y 2522 — 61z + 36 < 0
N z>1.2
x<§
{2522 — 612 +36 > 0
\:r>1,2.
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2522 — 61z + 36 =0 <

=T12= 50

_ 61++/3721 —3600
= =0 =

__61:!:11(:)
T 50 x

r=1
_ 3
25

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

10. 10g4z+1 7 + loggz 7 > 0
1
< 2
logy (42 + 1) + log; 9z
logy 9z + logy (4z + 1)
log; (4 + 1) log; 9z

[ycrs log; 92 = a; logy (4z + 1) = b;

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

61+/612—100-36 _

( 1,5
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[ [log, 92 >0
log; (4z+1) >0

log; 9z < log, P}

log; 9z > 0

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

log; 9z < logy,

4r +1
ﬁ log; 9z < 0

 log7(4z +1) > 0.

1
{9:1:>1 xr > —
a

1
; 9; x>§.
dr+1>1 >0

2 _
362 + 9x 1<0
4r +1
9z >1 @
r+1<1

-9+ +/81+144

361}2—}-91}—1:0; T12 = + )
’ 72

( 1

= —

6)

(3622 +9x—1
4r +1
B) ﬁ 9r <1

k43c+1>1.

( _1 _1 1
3 4 12
|7 — g
VTN

\ X

X
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BoaMmoxkHO ¥ Apyroe pelneHue.

logyy 117+ 10gg, 7 2 0;

a)

1 4
[Iycts = > 9 (92 > 1). 3unaunr 4z > 9’

b="7
1
Toma4x+1>1(4-§+1>1), log,b>0.
a>1

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

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

1
OueBnzHo, 9TO U3 HepaBeHCTBA 0 < T < g creayer
4r+1<1 u x <0, gero He Moxer 6biTH 10 D(H).

13
SBHaunt 1 <4z +1< 9

1
Kpowme toro, u3 0 < 9x < 1 cinenyert, 4To 9 > 1.
x

Torpa Tak Kak logy, .17 > —logg, 7,

To logy, 17> log1 T.
9%

D(H) : (0; %) U (é;oo) .

Paccmorpum rpadukn dyskmuit y = logoz n y = loggx

(3mech log, z =logyz, logyx =loggz, 1<a<b)
i

ol

U3 rpacduka oueBraHO, uTo pu a < b log, 7 > logs 7.
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Anasornyno npu a <b u3 logy, 1,7 >1log1 7
9z

1 1
npu 4z+1>1 (z>0) u %>1 (O<w<§) cienyer,

1 2 -
drtl< = 30" +9z -1
9z . 9z .
4TO 1 1 ;
0 < = —
<z 9 O<z< 9
4
(12z — 1)(3z + 1) <0
) 9z .
1 )
O<zx< =
L 9
( 1 1
_§ W‘
x 1
| T, (5]
\ © x

1 1
Ortser: (O, E] U (§,OO> .

IIpumeuanme. OueBuguo, uyro jormueckumit anamu3 D(H)
B JAHHOM ciiy4ae Oosiee 3¢eKTHBeH, YeM IMPOCToil mnepebop

BApHAHTOB.
3\ _ [(3\°VE8 3

L1. (—) > (—) . Tak kak — <1, T0 /T <5Yz—6.
™ 7r ™

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 r>1 0
-3r—-8>T < -5
O<z<l1l ° 0<x<10<x<f
-3r—-8<7 x> -5

Ortset: (0;1).

13. 4° + (z — 13)2° < 2z — 22.

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

Torma t? + (z — 13)t — 2(x — 11) < 0.

PaccmorpuM ypasaenue t2 + (x — 13)t — 2(z — 11) = 0.

. 13—z 4 +/(13 — )2 + 8(z — 11)
1’2 = =

2
_13-z+v22-18z+81 13—z+(r—9)
- 2 B 2 '
t=2 ) 22 =2 ) r=1
t=11—-2z’ 2 =11-z"’ z=3"
\<‘
11
8
hb\\
%
\~1~
y=2x 1
0 3 1N\ x
22 -2>0 27 > 2 z>1
22 -11+z2<0 22 <1l -z <3
22 -2<0 ’ 2T <2 ’ r<l1
2T —-114+xz>0 27 >11—=z >3

Orser: (1;3).
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14.

(9° —10- 3271 4 1) logi(4z — 1) < 0.
(3-9° —10- 3% + 3)logZ(4z — 1) < 0;

[3:9°-10-37+3>0

{1og§(4x—1) <0 .
3:92-10-3*+3<0 '

{logg(él:r—l) >0

1
Paccmorpum 3(3% — 3) (3”” — —) =0.

3
. r=1
’ r=-1"

BepHeMCH K cucreme:

3" =
3" =

W = W

3(3% — 3) (32—%) <0,

log2(4x — 1) #0

-1l<z<1
-l<z<l1 1
4z-1>0; (777 ST
_ 1 S
dz—1#1 S >

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

1. log; (6+7T %) =1+z &
& 7% = 6 4+ 7% no onpegenenuio yorapudma, TO €CTh
7T-7"—6—77"=0. IIycts 7* =t (t>0).

1
Tor,u;a7t—6—¥=0; T2 —6t—1=0;
3EV9+7 1
=TT o1 =l g (000);
=1 =0
Otger: =0
2. y/log, vV3x = —log, 3.
1
2logz 3z = —log,3; (logz:r—i-logz 3) = —log,3;
1
3 (1+log, 3) = —log, 3.
1
[Iycre log, 3 =t, Torna ’/5(1+t) = -
b>0
[TockomeKy +/a = b@{ jo  MeeM
a = b,
1 =20
—(14+t)=—-t& 1
2 (1F0) Q+=2"
2
t<0
t<0 -
N N t=1
2 —t—-1=0 i L
=3
1 1 -1 1
t=—§, T. €. logz3=—§:3:x 2; =32 x=§.

1
O T = —.
TBET: T 9
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3. 4log16z _ 3log16 z—0,5 _ 3log16 z+0,5 _ 22 log6 z=1

1

log6 z—=
lo 816 _ al +0,5 I 0,5.
40816 | 4 2 — 308167 + 3816 ;

. 1 1 1
4logis = + 4 2 .4logie® — 32 . glogisx + 3 2. 31031693;

1 1 4\'8e7 4 9

glogiez (1 4 _) — 3logis = ( 34+ _) : <_> =_.2
( 2 V3 V3 3 V3 3

3

2

4 2 4 4\ 108162 4
IMockonpky = - —= = (_) , AMeeM (§> - <§) ;

3 V3 3
z=162; z=64.

N W

logisx = o
0816 9

OtBetr: = = 64.

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

4
x> 0;
x#1
DY): {1
T # 1
1
\SC 7& 1—6'
ITockonbky log, b = @, uMeeM
3 + 2 + 3 _
loggz  logy4x ' log, 16z
3 2 3
+ + =
logyz logys4+logyz  log, 16 + log, x

3 2 3
IIycts logyx =t. Torma 7 + 11t + i

3(1+t)(2+t)+2t(24+1t)+3t(1+1t) =0;
8t24+16t+6=0; 4t2+8+3=0;

—4+16—12 —-4+2
4 o4

0;

t12 =
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i 3
t*—i : loggx = —— :
| t=-0,5 logy x = —-0,5
[ _3 le

— 4-05 1
_117—4 ’ ZL'=§

5. 20837 4 gloge — ¢,

2loggz — (210g2 z)logzz — glog: ¢ nosromy rlogz @ + rlog:r — 4,
T.e. %827 =2,

IIposorapudmupyem 0b6e yacTu ypaBHEHHS O -OCHOBAHUIO 2:

x=2
log, z'°82% =log,2; logiz=1= logyz =1 1
2 24 2 logoz = -1’ z= 3

1
Orser: {2, 5} .

6. logg 4 (23 — 722 + 13z — 2) = (z — 2)\8(z-2) 3 logg 4 (z —2).
-2>0
(z — 2)"%8=-23 = 3 1pu v , TIOTOMY
z—2#1
logg 4 (23 — 72% + 13z — 2) =logg 4 (z — 2)3.
Torma 2% — 722+ 13z —2=2%3-3-2-22+3-4-2— 8.
Hockomeky z° — 722 + 13z — 2 = (z — 2)3 > 0, mocToponHux
KOpHe! HeT.
=3

2— —_ =
T z—6 0@[1‘:__2.

C npyroit cToponsl, £ > 2 U T # 3, mO3TOMY I € 0.

OTBet: KOpHeil HeT.
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7. log, ., (23 +8 —9z)log, ; (z+1) =3.
1
log,; (z — 1)’

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

log, 1 (z+1) = [03TOMY

log, (x3 +8—9z) - 3,

Torma 2% — 9z +8 =23 — 322 + 3z — 1;

r=1

322 - 122 4+9=0; z2—-4x+3=0; [
x=3.
IIpoBepka MOKa3bIBaET, YTO & = 3 — KOPEHb YPaBHEHUS.

Otser: = = 3.

8. {/logsz + {/logsx = 2.
[Iycte X/logsz =t (t>0).

Torna /logsx = t3; {/logsz = t*, u ypaBHenue npumer
Bug t14+t3—2=0.

OueBnnno, uro ecmu A (t) =t* +t3 -2, o A(1) =0, creno-
BaTenbHO, (t* 4 t3 — 2) memurca Ges octatka Ha (t — 1).

Bemoaaum JeJieHnue:

th+ 13 —2[t—1
S g3 |83+ 22+ 2t +2
2t3 -2
T otd — 212
2t2 -2
T ot2 -2t
2 —2
)

t >0, mostomy t3+ 2t2+2t+2 >0, T.e. HOBBIX KOPHeil HeT.
Urak, t=1; R/logsz=1; logsz=1; z=35.

OtBeT: = = 5.
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9. 3log3, z — 13logy; = + 16 = 391og, 3 — 27log? 3.

1
IMockoneky logyr = 3 logs z, nmeeM

1 13

3 log3z — 3 logs z 4+ 16 = 391log, 3 — 27log? 3.
Crpynnupyem:

1, s 13

3 (log3 = + 81logs 3) — 3 (loggx + 9log, 3) + 16 = 0.

[Mycte loggx +9log, 3 =t,

Torma t? = logg x+2-9loggx - log, 3+ 81 logi 3.

[Mpunumasi Bo BuuManue, 4to log, b - logya = 1, momy4aem
orcioma t? = logg x4+ 81 logg 3+ 18, wim

log2 z + 81log2 3 = t? — 18 (mockombky log, 3 -loggz =1).
Torma U3 UCXOAHOrO ypaBHEHUS HOJIYYaeM:

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

t=10 logz x +9log, 3 =10
t=3; logg x + 9log, 3 = 3.

ITycts loggx = a.

ITockoneky log, 3 = @, AMeeM:
at, =10 [a2—10a+9:0
9 2 - =

at2—3 a*-3a+9=0 (D<O0).
i a
[a=9 e loggx =9 z=3°
la=1, 77 |loggz =1, T =3.

>0
D(Y): {m

x # 1.

Ortser: {3; 39} .
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10.

.{QG\/‘F) >0 T.€. a € (0;—\{—5) .

zlogz (1 + 5a%) = logs ((Qa\/g)x +(1- 5a2)z) .
P
ad ompejieieHa TOJNBKO ecau a > 0, mo3TOMy

1—5a%>0, 5

logz ((1 + 5a2)*) = logs [(Qa\/g)z +(1- 5a2)z] &
& (1+5a2)" = (2av5)° + (1 - 5a?)°.

PasnenuB obe yacTu ypaBHeHUs Ha (1 + 5a2)m , HoJIy4aeM:
x
- 2av/5 N 1—5a%\"
~ \ 1+ 5a2 1+ 5a?
Hocne,uHee COOTHOIIIeHHEe IIOXO2Ke Ha TPHUTIOHOMETPHYECKOe
TOXK1ECTBO.

IIpoBepum: mycTh a\/g =tg (3, Torma

2a/5 2tg B 1-5a2 1-tg?2p
1+5a2=1+tg2,3; 1+5a2=1+tg2,6'

910 dbopMysibl, BhIpAXKAIIKHEe SiNQ M COS (¢ 4Yepe3 TAHI'EHC
IIOJIOBUHHOI'O yTIJIa, T. €.

2tg B 1—tg?p
1+tg2p 1+tg2p3
CiiemoBaTe/IbHO, ypaBHEHHE UMEET CJIeLyOIIni BUI;
1 = (cos2pB)* + (sin208)”,
HO 9TO BO3MOXKHO is J1t0bbIx (3, TONbKO eciin x = 2 (Torma
3TO TPUTOHOMETPUYECKOE TOXKIECTEO).

= sin 20; = cos 23.

Otser: = = 2.
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Tpernuposournasn paboma 10

Pemnre norapudmuueckne Hepasencrsa (1-10):

1. logs (z+1) +logs (z—-1)> log 3 3;

™ ™ ™

2. V167 — 4771 > 4 — 47;

3. log, (z3 + 1) log,, 1 & > 2;

4. gloBos2+4 < 0 54y

2x
5. log 2 ——— < 0,5;

6. 2logglogz x + log1 logs (9v/x) > 1;
3
z+5

7. (m2+:r+1)z_+2 > (x2+x+1)3;

19
8. \/logO’S <x2 -4z + I) <1

9. logs [( 7+\/4I§>x+( 2—\/5)1] > logs (( 2+\/§>z+1)+1;

10. ¢/|lgz|+ /lg|z| < 2.
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Pewenue mpenuposourot pabomot 10

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

T K
z+1>0
alz—1>0 o 341
logs ((z +1)(z —1)) >logs 3 il
iy iy
z>-1
Scr>1 &
(z+1)(z—-1)<3
z>1 z>1
9, 9 Sl <2
ze—-1<3 T4 <4
Otser: (1;2).
2 16 — 4z+1 > 4 — 4%,
= —f 44
IMycts 4* =t (¢t >0), Torma V2 —4t >4 —t.
b>0
> b?
IMockonbky 1/a > b < @z
b<0
az0,
HCXOJIHOEe HEPABEHCTBO PABHOCHJIBHO
4—t>0 t<4 .
?-dt>16-8t 7 | |t>4 B
4-t<0 t>4
5 t>4
2 -4t >0 tt—4)>0

>4 >l
Otser: [1;+00).
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3. log, (z3 4+ 1) log, = > 2.

log, b-log.a = log,a'°8®, mosromy

log(41) 2'%=(2*+1) > 2 & al°s.b = p
z>0
x#1 &

log, 1 (z3+1) > 2
(MoxxHO cpady no csoiictBy log, b -log.a =log, b)
z>0 lz2>0=>z+1>1
Sqr#l &
log,q (23 +1) > log,,q (z +1)°

z>0 z>0
Sz #1 S #£l &
2 +1> (z+1)? B +1>22 42241 .
z>0 >0
Sqr#l S #l T > 2.

z(z?-2-2)>0 z(x—2)(x+1)>0
Otser: (2;00).
4. zl%8os+4 < 0 54,
IIponorapucdmupyem obe yactu mo ocumoBanuioo 0,5. Torma
HEePaBEHCTBO MPUHUMAET BUA logg 5 x(logoé w+4) 5 logg 50,5%;
(logg 5 = + 4) logg 5 « > logg 5 0, 5* + logg 5 z.
Hycrs logy s =t, Torma (t+4)t >4+ t;

243t—4>0 L7
D

<Y

>0 >0
loggsz > 1 <05 N <05
logp sz < —4 x>0 >0

z>0,574 z > 16.

Otset: (0;0,5) U (16;00) .
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N
e

N
e

| |z — 3|

x>1

z#3

< z(2-]z-3]) <0

0<zx<l1
| lz(2—-|z—-3|) >0

(
r>1

2x

— <=z
L |z — 3] =

(0<z2<1 &

[ (>3
x(b—x)<0
1<z <3
-~
z(r—1)<0

O0<z<l1
| lz(z—-1)>0.
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o /

A
(=]
=
. J =Y

=Y

f N
io
)

Otser: z > 5.
6. 2logslogs x + log; logz (9¥/7) > 1 &
10g3:1: >0
= 10g3 9\3/5 >0 oS
| log; (logs x)* — logs log 9¢/z > 1
(log3 z>0

o 4 logs 9\3/52> 0 N
o logs
%83 Tog, 99/z ~

loggz >0 logzx > 0

1
2+§log3a:>0 - logz z > —6
2 1
_loggz 1og§x>3(z+§1og3x)
|2+ 5loggz

loggz >0
= 2
log3z —loggz — 6> 0

R o

Sloggr >3 x> 2T,

Otser: [27;00).
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z+5
7. (@2 +a+1)e+2 > (22 + 2 +1)°.

{a >1

fi(z) >
0<a<1

Hockoneky af1(®) > of2(2) & {

fi(z) < fo(z)

{a—l
Vz € D (f1) N D (f2),
nMeeM

z+5 3
(2 +z+1)2+2 > (2 + 2 +1)
?+zr+1>1
x+5
x+2
O<z?+z+1<1
& & 224z24+1>0 Vz
r+5

<3

x+ 2
{a:2+a:+1=1

T # -2

z(x+1)>0 [ ( 775
_2x—1>0 { \ﬂ’
z+2 7 —\

z(z+1)<0 \ -7

& —2r—1 ( N1 0
= K0

T+ 2 < X

[a:z—l \M{—}((/ »

r=0 3
x # —2. . *——p

=3

t 4

Orser: (—2;—-1]U [—%;O} .
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19
8. \/10g0’5 (a:2 — 4z + Z) <1

b>0
IMockomeKy /a<b< <a>0 wumeeMm
a < b2,

19

logg 5 z2 —4:1:—!——4— >0
19

logg 5 z? —4x+z <1

4

( 19
—4 — <1
x? X + 1

1
®<x2-4x+zg>0 &
19
x2—4x+—>0,5

\ 4

422 — 162 +15<0
{422 —162+19>0
L4:r2—16:r+17>0.

8++164—-60 8+2 [x=25
4 T4 0 |xz=1,5

422 - 16z +19>0 Vz, tak kak 4 >0 u D < 0;

422 - 162 +17>0 Vz, Takkak a=4>0u D =—16 <0.

422 162 +15=0; z12=

CrnenoBaTe/lbHO, CHCTEMa, PABHOCHJ/IbHA HEPABEHCTBY
4(z—1,5)(z—2,5) <0
Orser: [1,5; 2,5].

9. logs (V7+v8) +(vV2=V3)") > logs ((V2+v3) +1) +1.
1og3((\/W) +(V2- \/ﬁ)z) logs (3 (V2+V3 z+3);

( (2+\/§)) +(V2=V3) >3(V2+VB) +3.

5 3ak. 1157
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10.

z 1
ITycTs ( 2+\/§> =t (t>0) 2—\/§=5+—\/§, TOrZa

1
t2+¥=3t+3; t3—-3t2-3t+1=0.

Pasnenum nocnentee Beipakenue Ha t + 1:

3 -3t -3t+1|t+1
3y 42 2 4t +1
—4t2 -3t +1
T 4t? -4t
t+1

T t+1

t=—1 — kopenb. Ho t = —1 & (0;00).
Ocraercst t2 — 4t +1 = 0;
tih =2+ \/g;

1
ty=2-3= ,
2 2+3

cJIe10BaTeJ/IbHO,

[t>2+\/§ 2+V3) >
t<2-v3 2+v3) <

Otser: (—00; —2] U [2; +00).

YTeel+ gl < 2.
Haiinem obsacts onpenenenns Hepaserctsa D(H):

>0 0
* !{%7% Sz>1 DMH): z>1
lglz| >0 lgz >0

CinenoBaTesnbHO, HepaBeHCTBO uMmeeT Bun gz + Vlgzr < 2.
Hycte ¥Ylgz =t (t > 0), rorma gz = t8, gz =15,
T.e. t5 +t5 < 2. OueBngno, t = 1 — KOpeHb ypaBHEHHs
0 +t°—-2=0.
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Brimosraum JeJjieHnue:

04 t° -2[t-1
T | #5+ 269+ 234 224 2t + 2
2t° -2
T 2td —2tt
2t -2
T ott — 283
2t3 -2
T 23— 22
2t2 -2
T 2t2— 2t
o2 —2
T2t—2

MockombKy t >0, t°+ 2t* 4 2t3 + 2t2 + 2t + 2 > 0, mosTomy
HepaBeHcTBO uMeeT Bux 0 <t < 1, Te. 0 < Hlogsx < 1
O0<logsgz<1; 1<x<5.

Otser: [1;5].
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Tpernuposouras paboma 11

PaccMoTpuM pellieHue IpUMEPOB ¢ HECKOJIBKO MHBIMH HJIESIMU.
1. Pemure ypaBHenue 2-4% —3.10% —5.25% = 0.
2. Pemure ypasrenne 2-2%24+18.272 _11.2%-33.2724+ 26 =0.
3. Pemmre mepasenctso (0,4)% — (2,5)°! > 1,5.
4. Pemure ypaBHeHue

r+1
LN R
log, logs (2z + 3) +log% log% <2x+3)

2
—2
I —% o,

5. Pemnre HepaBencTBo logi logg
2

PemuTte HepaBenctso log,2_5 (4z +7) > 0.
CpasHute yncna log, 3 u logs 6.

log22 = a; logg32 =7

© © N o

Pemmre HepaBeHcTBO 9 - 8% 4 91 - 7187 < 60.
10. Cpasrute uncia logrg 71 u logy, 72.
11. Cpasuure uncina log, 6 u logg 8.

12. Cpasaure uncina logg 7 u log317.

2 log, 12
13. Pemure ypaBHeHUe (= .
18 3

14. Pemwnte HepaBeHCTBO
logs (22 — 4z + 11)2 —logy; (2% — 4z — 11)3
V2 — 5z — 3x2
2 _
log% (x 4z + 5)

3 — 5r2 4+ 4z

= 0.

15. PemmuTe HepaBeHCTBO
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Pewernue mperuposouroti pabomot 11

1. Pemure ypaBuenue 2 -4 —3.10% — 5.25% = 0.

Paznenum obe yacTu ypaBHeHus Ha 25%:

4\° 10\? 2\ %= 2\?
2 —_ —_ . _— —_ = U: — —_ . —_ —_ = U:
2

(—5) =t (t>0); 2t2-3t-5=0;

3£ VOFA0 _ 37 t:g
12 = = )
4 4 t=—-1¢ (0;00).

2\% 5 2\? 2\ 7!
I/I - = - — = _ M = —1].
e (5> 2’ <5) (5> P !

MoxxkHo mocTynuTh uHade. I10CKOJIBKY HaM 3aJaHO OIHOPOJ-
HOe ypaBHEHUe, T. e. ypaBHEHHe, KaxKIoe claraeMoe KOTOPOro
COIEP?KUT HEM3BECTHOE ONHOM M TOH »Ke CTEIleHH, TO 0003Ha-
yuMm 2% = a, 5% =b. Torma

b+ v/9b% + 40b2 b+ 7b
2.a%—-3-ab—5b°=0; a1’2=3 26 +40 :3 .

4 4
a= §b 2T — § . 5% 2\* 5
a=—b, 22 = 5% zx€l
Oteer: 7 = —1.

2. Pemure ypaBaenue 2-22%418-272¢ —11.22-33.27° 426 =0.

TMomoxum 2 +3-27 % =t =

=>¢2=(2043.272)2 =220 192.3.22.27 4 9.27% =
=2%49.272% 1 6 (Tak Kak 2%-27% =1),

Torma 22¢ 4+9.272C —¢2 _ 6,

YpaBHEHUE NPUBEIEM I'PYNINPOBKOM K BUILY
2(22249.272%) —11(2°+3-27%) + 26 = 0,

T.e. 2(t2 —6) — 11t + 26 = 0; 2t% — 11t + 14 = 0;
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11+v121-112 1143 [t=3,5
4 T4 [t=Y

a) 22 4+3.27=2 2% _2.2243=0 (D<0);
6) 22 +3-27%=35; 222 7.2 46=0;
T+E9-48 7+1 |2 T2 [a::l

X —_
(2%)12 = 1 =T |9z = z = log, 1,5.

t12 =

B o

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

Pemmure nepasenctso (0,4)% — (2,5)°! > 1,5.
(0,4)% — 2,5-2,5% > 1,5. Iycrs (0,4)° =t (t > 0).
1 5 262 -3t —5
ITockonbKy 2,5——0’4, t—éz—15>0 —2t———>0,
31\/9+4 3:|:7 t=—1 o@-5)(t+1)
ti2= ; 5 ; >0.
=5 t
_/'ICWA t>0=1t>205
0,4° > 2.5: 04% > 047! =z < 1.
Otser: (—o00;—1).
Pemute ypaBHeHUE
z+1
log, 1 2 3)+1 1 1.
0g; logs (22 +3) + 081 log1 (2 +3)
2z +3

log, logs (2 + 3) — log, logs x_:_l le

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

2z +3 2z +3

1 0 i e

ol =7 > ol >t n
logs (2 + 3 243
log, 3(74-3) =1 logg (2z+3) = 2logg ot

logs 235 z+1
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'a:>—1
2
©<x+ >0 &
z+1
| logs (2z + 3) = 2logz (2z + 3) — 2logz (z + 1)
rav>~1
2
<:><x+ >0 &
z+1
| 2logs (z + 1) = logz (2z + 3)
> -1 > -1 r>-l
x> — x> —
é{( +1)2=2 +3©{ 2y T2 V2
X = 2T xre =
T =—2.
Otser: z = V2.
z? — 2z
5. Pemnte nepasencrso log) logg 3 <0.
2
z? -2z
22— 9 logg po— >1
log 1 logg <log11& 5 &
2 z-3 2 lo z —2:1:>0
g8 z—3
2_2 2_2
< logg z o1 & logg z SN logg 8;
T — T —
z? -2z r? -2z — 8z +24 z? — 10z + 24
> 8; >0, ————— > 0;
z—3 z—3 z—3
— 4 (x —
(z—4)(z 6)>0. 3 4 6
r—3 x

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

6. Pemmnre HepaBeHcTBo log,2_3 (4z +7) > 0.
Ilone3sno nMeTs B BUAY 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)<0

log,b>0 & & (a=1)< &
0<ax<l b-1)<0
0<b<1 a>0

i b>0

(a—1)(b-1)>0
& ca>0
b>0
Torna
(22—3-1) (4z+7-1)>0
z2—-3>0 &
4x+7>0
(z—2) (z+2)-2(22+3)>0
&{22>3
4z > 1.
( W,
{ B BTy
\/ »
-1,75
\ L

o) |

Orser: (—1,75;—/3) U (2;00).

7. Cpasaure uncna logy 3 u logs 6.

U3zBectHO, uTO Yy =log, * — BbIIMyKJas BBEpX npu a > 1, T.e.

1 I
log; m;n> Ogtm; AL — (m;n) >f(m);f(n)

(ompezenenue BBILYKJIOCTH).




Pemenne TpeHupoBouHoit pabotsr 11 137

YA
y =10g t x
log,n
log, 3"
log m+log n
2
log,m
m o n X

442 1

6
Torma log, 3 = log, 5= log, — >3 (logs 4 + log, 2), T.e.

1
log, 3 > 3 (2+1) =1,5, 3nauwur,
3 53
logy 3 — logs 6 > 1,5 — logs 6 = logs 52 — logs 6 = logs 5 =

5v/5 5v/5

ZlOgST >0 (Ta,K KaK T > 1)

Urak, log, 3 > logs 6.

8. 10g12 2= a; 10g6 32 =7
logg 32 = 5logg 2;

log, 2 1
l 2 — = =
812 logy 12 logy 2 + log, 6 4

1 l1-a a
— =1+41log,6; logy6 = ——; logg2=—;
a +logz 82 a ©8s l1-a

5a

1 2=>5logg2 =
0gg 3 08¢ 1—a
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Jlorapudmuyeckre u OKa3aTeIbHbIE YPABHEHUS U HEPABEHCTBA

9.

10.

PemmuTe HepaBernctso 9 - 8% + 91 -z~ 8% < 60.

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

9t2 — 60t + 91

9t +91-t1 < 60; ——t—+<0;
13
30+/0900—-819 30+9 [!=7F
t12 = = ; 7
9 9 T
3?

7

13 7 13
- lgz - 2. lo— < loxl8® < g .
3 STT <735 lgg<ieT 83

7 13
lg - < lg? lg —
g3<gx<g3<:

[ebewosfed [ e
1/g—<1gac< \/; 10 \/g‘§<x<10 ‘/\

Orer: (mM 05 ) (m RIO-JE)

Cpasaure uncna logrg 71 u logy 72.

Paccmorpum y=log,_; = u monbiTaeMcst JOKa3aTh, 4TO HYHK-
uus yoeiBaer npu x > 2, tne ¢ € N, T.e.

log, ;2 >log, (z+1).

1
Urak, m > lng (.’L‘ + 1) <
(tak kak x > 2 = log, (r — 1) > 0)

< log, (x—1)-log, (x+1) < 1.

9TO HYXKHO J0Ka3aTh. [I0CKOIBKY

b =0
at > Vab npu {a UMeeM
2 b>0,

08: (0 £ V108 (02 1) 5 fiog, Gz = 1) Tog, @ +1),
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11.

12.

1 1) +1 -1
r.e. \/log, (z—1) - log, (z+1) < og, (x +1) +log, (x ):

2
log, (z2 —1)  log, x?
= = 1 2 .
5 <=5 (x >2)
Crepmosaresbro, \/log, (z —1) -log, (z+1) < 1%
1 1
< log,(r — 1) -log,(z + 1) <1©M <ls
logz—l T

(rak kak log, x>0 npu z > 2)

< | log, (x+1) <log, ; z,

4YTO K Tpe6OBa.JIOCb AOKa3aThb.

Torna, moMHs 0 ToM, uTO = = 71, nmeem logy; 72 < logyq 71.

Cpasuure uncia log, 6 u logg8.

ITo ananorun nokakeM, 4ro y =log, oz yObIBaeT npu x > 3.

I -2 1 9
Vlog, (z - 2)log, (z +2) < 0g, (z—2) +log, (£ +2) _

2
_ log, (2% —4) < log,, x2 _1,
2 2
nosromy log, (x —2) -log, (x+2) < 1 (log,_ox > 0 mpu
1 2
x > 3), 3HaUUT, M—Z < 1, otkyna

logm—2 z
log, (z+2) <log, sz, T.e. y=Ilog, oz — yObiBaIOmAs.

Torma log, 6 > logg 8, 4T0 M TPEOOBAIOCH BBISICHUTD.

Cpasuure uncia logs 7 u log;317.

OueBnnHo, uro 1 < logs7 < 2, 1 < log;317 < 2. Pazmennm

HHTEPBAaJI IIOII0JIaM U BBIACHHUM, I'I€ HAXOOUTCA JaHHOE YHCJIO:

142
—;— =15, te. (1;1,5)(1,5;2). Oupenenum, uto Gosblie:

logs 7 mmu 1,5; logq317 wim 1,5:

3
a) 1,5 = logy 52 = logy; 5v/5 > logs 7, Tax xak 5v/5 > 7.

3
1,5 =1log;3132 =log;313v13 >log317, Tak kak 1313 > 17
(V13 ~ 3,6). Buaunt, 1 < logs7 < 1,5; 1 < log317 < 1,5.
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13.

OnsATh nonblTaeMcs BBIACHUTD, 4TO Oosbiue: logs 7 mu

5 (1+15 5\
19g1317 wm o ( 5 —4).

5 5
6) 1 logs 54 = logs 5v/5 > log; 7, Tak kak 5v/5 > 7

Z;

25v/5 > 49, MOCKOJIbKY V5 > 2, 3HAYUT 5v/5 > 7).

—~~

5 3
1= log;3 134 = logy313+v/13 > log;5 17, Tax kak 13v/13 > 17
(16913 > 289; V13 ~ 3,6; 169 -3 = 507 > 289).

5 5
Nrak, 1 <logs7 < 7 1 <log;317 < T

9
OnaTph HonpITaeMCH BBISCHUTD, 4TO Oosblie: logs 7 mim —;

9 (1+5F 9
10g13171/1m/1§ ( 24=§>:

9 9
B) 3 = log; 58 = 10g55\75 < logs 7, Tak Kak 595 <7

(25v/5 < 49, mockoneKy 625v/5 < 2,3 - 625 < 2401).

9 9
g = log13138 = logy 13¥/13 > logy5 17, Tax kak 13+/13 > 17

(169+v/13 > 289, mockonsky 28561113 > 83521: /13 ~ 3,6;
28561 - 3 = 85683 > 83521).

9 9
Urak, logs 7 > 3’ log317 < g’ ClEMOBATENLHO,

logs 7 > logy3 17, 4T0 M TpeGOBAJIOCH BHISICHUTb.

2 log,, 12
Permmure YpaBHeEHHE £ =\ = .
18 3

IIponorapudmupyem obe yacTu ypaBHEHHUs 10 OCHOBAHUIO 2:

| 2 , 92 log,, 12
0g2 B 0g2 3 ;

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



Pewrenve TpenupoBouHoit pabotsr 11 141

14.

(1 —logy 3) logy 12
logy

1 —logs 3) (loge 4 + logs 3
logzx—1—2log23=( 0gj 3) (logy 4 + logy )'
logy

logy z — logy 2 — logy 9 =

[Iycte logs x = a; logy 3 = b;
(a—2b—1)a=(1-b)(2+b); a®>—2ab—a=2—b— b
a2 —2ab+b—(a—b)—2=0; (a—b)>—(a—b)—2=0.
Pemasi kBanpaTHOEe ypaBHEHME OTHOCHUTENBHO a — b, nMeem:
[a—b=2 @[a=b+2 [10g2x210g23+2

a—b=-1 a=b-1 logy z =logy 3 — 1

[loggx = log, 12 [m =12
log, z = logy 1,5 z=1,5.

Ortser: {1,5;12}.

Pemure HEpaBeHCTBO
logs (:1:2 —4x + 11)2 —log;; (:1:2 —4x — 11)3

V2 — 5 — 322

= 0.

2 77N g
2 -5z —3z% >0 I X x
22 —4r—-11>0 T
22 —4x+11#0 215 2+\15 X
/

» X

D(H): (-2;2—+15).

Boisicany, 6yzer i va D(H) logy; (2% — 4z —11) < 0.
Sro Tak, ecmu 2 — 4z — 12 <0, T.e. (z—6)(z+2) <O0.
D(H) = (-2:2 — VI5) C (~2:6),

T.e. logy; (z?2 —42—11) <0 Vz € D(H) =

= log; (22 — 4z — 11)3 <0.

AHajIOrUYHO BBISICHUM, BEPHO JIX, 4TO logs (:1:2 — 4z + 11) >0
ma D(H).
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logs (:1:2 — 4z +11) > logs 1 =
=1>0
=>22-4x4+10>0 Vz “ >
D <0,
T.e. logs (2% — 4z + 11)2 >0 Vze D(H).

Nrak,
logs (22 — 4z + 11)2 —logy; (2 — 4z — 11)3 >0 Vz € D(H).

OTO 3HAYUT, YTO PEIICHUEM SIBJIAETCS (—2; 2 —+/ 15).
2 _
log 1 (x 4z + 5)

x3 — 522 4 4z

15. Pemure HEpaBeHCTBO

log1 (2 -4z +5) >0

3
x(:r2—5x+4) <0
logl (x2—4:r+5) <0

log% (x2 —4x + 5)

x3 — 522 + 4z

<0<«

3
:r(x2—5:r+4) >0

22 —4x+5<1

) (z—-2)><0
z¢—4x+5>0
z(z—4)(z-1)<0
& z(z—4)(z—-1)<0 & 5
(z-2)"20

22 —4x+5>1
| |z(z—4)(z—-1)>0

. >

0 1 4
i ‘ng’x
0 1 4 x
__/ \/ﬂ;

Otser: (0;1) U (4;00) U {2}.

z(x—4)(z-1)>0.
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Tpenuposounan paboma 12

10.

)

- Y

. Pemure ypaBHeHue 424VT _ gV gt =,

Haiinure nmpousBeeHre BCeX LEILIX OTPUIATEILHBIX YHCE,

KOTOpBbIE€ ABJAIOTCA PEeIIEeHUAMN HEPaBEHCTBa
4ac+1 + 4:1:-}-2 > 92 (3z + 3:1:—}-1) .

. Ykaxkure HauboJIblIee neJjioe 3Ha4€eHne a, Inpu KOTOpomM MHO-

2KeCTBO pemneHuit HepaBeHcTBa 2% > 3% OTHOCHUTENLHO I CO-

nepxut uucio 10.

. Pemnre ypasuenue z + logs(z + 225) = 404.

Haitnure cymMMy Bcex IiesbIX pellleHuit HepaBeHCTBA

10g19(8 - .'E) > 10g0791 (ZE - 2) — 5.
Pemure ypaBHeHue
322 logs(2 + 3x) — 6z log1 V2 +3z = 322 + 22.
3
32

%805 13 Togy (125 + 21 L)

=zV% yel6;8].

IIpu KaKuX HEJIbIX 3HAYEHUSAX T STO BO3MOXKHO?

Pemnre nepapeHcTBO 151852 4 2(logs z > gplogs =

. Haiizure 9nciio nesbix guces, Jyist KOTOPHIX 3 - 2519824 > 5%,
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Pewenue mpenuposouroti pabomot 12

1. Pemmre ypapaenue 42tVZ — 4vZ . g4 =,

DY): z>0; 4V% (42 -z =0;

2
2 4 _ $:4 1'22
{i>(;v —0; [:r2=—4; [m=—2; r=2)|
= z>0 z20

2. Haiinure npousBeneHne BCeX IEJBIX OTPULATEILHBIX YHUCEN,
KOTOpbIE SIBJISIIOTCS PELICHUSIMU HEPABEHCTBA,

4ac+1 + 4:1:—}-2 > 9 (31: + 32—!—1) .
8

47 (4+4%) >3%-2- (1+3); 47> o537 47> 0437,
Ilycts z; = —1, Torma ! > 2 _ HCTHHA.
4" 15
IIycte 2 = —2, Torma i > 3 — HCTHHA.
16 = 45
IIycte 3 = —3, Torma -1— > i — HCTHHA.
64 = 135
IIycte x4 = —4, Torma i > l — JIOXKb.
256 ~ 405

Takum obpasoM, x1 - T3 T3 = -

3. Ykaxkute HanboJbIIEE 1I€JI0€ 3HAUYEHUE a, IIPU KOTOPOM MHO-
’KECTBO pellleHuit HepaBeHcTBa 2% > 3% OTHOCHUTEJIBLHO I CO-
nepkKut yucio 10.

27 > 210 5 3¢ Tak kak 219 = 1024, To 3% < 1024.
B cuiy Toro, uto 37 = 2187 > 1024 u 3% = 729 < 1024,
a = 6 — wHauboJiblilee 11eJI0€ YUCJIO, IIPH KOTOPOM

2z > 210 5, 3a
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4. Hajinure 9mCiIo HENBIX 9UCET, 1JIsi KOTOPBHIX 3 - 5108z 4 > 5T,

W3 HepaBeHCTBa CjielyeT, 4TO

3 T T
(o dog,4\3 _ kz. J 347> Cf192>5
3 ( ) >5’{m761;:r>0’ x#1; x>0

Ilycte = 2, Torma 192 > 25 — wucrtuna.
Ilycte x = 3, Torma 192 > 125 — wucrusna.
IIycte © = 4, Torma 192 > 625 — JI0XKb.
Otser: gBa 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 — Bozpacramomas QyHKIud,
a t=5%04"% _ y6rBajomas GyHKIUSA, TO ypaBHEeHHe
z + 225 = 54047 ypeer enUHCTBEHHOE pellIEHHE.

IIpoBepuM, HeT /1 31€Ch 1EI0r0 KOpHsi. O4YeBUIHO, YTO JIeBas
4acThb B 9TOM CJIy4ae €CTh 3HAUYEHNe CTEIEeHU YUCTIa 5.

Tak kak x > 0 (MHAYe NpaBas 9aCTh OYEHb BEJHMKA), TO IPH
mobbix  x + 225> 53, Ecmm = + 225 > 5%, To x > 400.
404 -z =4

T+ 225 =625"

PaBeHCTBa. BLIOJHAIOTCA OJHOBPEMEHHO, 3Ha4uT |z = 400].

B ciyuae paBeHcTBa {

6. HaitnuTe cyMMy BCex IeJbIX pellleHHii HepaBeHCTBa,
log;9(8 — ) > logg g; (% — 2) — 5.
DH): 2<z<8.
Ipu = € {3;4;5;6;7} loggg(z —2) <0,
sHaduT logg g1 ( —2) — 5 < 0. .
Yurem, gto npu z € {3;4;5;6;7} log,9(8 —x) > 0, mosromy
HepaBeHCTBO 10g9(8 — ) > logg g1 (7 — 2) — 5 cnpasenymso.
OcraeTcss HalTH CyMMY BCeX IIeJIbIX pellleHuil HepaBEeHCTBA:
34+4+5+6+7=[25].
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7. Pemure ypaBHeHuE

3z%logs(2 + 3x) — 6z log1 V2 + 3z = 322 + 2z.
‘ 3

1
322 logg(2 + 3z) — 6 - (—1) - 37 logs(2 + 3z) = 322 + 2z;
322 logs(2 + 3z) + 2z logs(2 + 3z) = 322 + 2x;

(3z% + 2z) - logs(2 + 3z) = 0;

x=0
2
32242 =0 xz—g r=0
24‘3$?= 1 ; < 1 H 1.
r=—= r=—=
24+3rx>0 23 3
>__
S
1
O :<—=:07p.
TBET { 3 }
32

=1 . E(y) =7
U= 10805 T3 Togs (125 1 28)” — V)

Tax kak 125+ z* > 0, To logs (125 + z*) > logs 125 = 3.

Torza 13 + logs (125 + z*) > 13 4+ 3 = 16,

32 32

<o
13 + logs (125 + z4) ~ 16

3HaA4YUT

Orcrona ciemyert, 94TO

8
1
9805 131 logs (125 + z4)

2 10g0,52 = —1.

TakuMm obpasoMm, E(y) = [—1;00).
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9. y=zV% yel6;8].

HpI/I KaKHuX IIeJIbIX 3HA4YEeHUuAX T 3ITO BO3MOXHO?

PaccMmoTpuM moaxopsimiue 1esbe x.

a)
6)

Tycrs z = 2, Torma 2 < 2V2 < 22, mo (2;4) ¢ [6;8].

IMycrs z = 3, Torma 3! < 3V2 < 32.

ITo cBoiicTBy BhIMyKJIO# BHU3 DyHKIuU y = 3%:

32431 132
3 >3 2 > 3L% zmaunr

3V2 < 315 < 6, 10 ects 3V2 ¢ [6;8].

Mycrs x =4, Torga 4! < 4V2 < 42,

AHAJIOrMYHO NPEILIAYIIEMY CJIYYal0, IO CBONCTBY BBIMYK-

41 4 42 1+2
RN S E )

JIoCcTH BHU3 Yy = 4%
sHaamr 8 = 415 > 4V2,

Teneppr HEOOXOAMMO TOKA3aTh, YTO 4vV2 > 6.

I 414445 > 448 =4- V83 =4.-8=
=422 >4 /2 TA=4/28>4-16 =64,
snaunt 4V2 € [6;8].
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r) Iycrs x =5, Torma 5! < 5V2 < 52,
ITo croiicTBy BbIIyKJIOCTH Y = 5*
- ;52 S5 7 — U 5V s 5,
515 =55 >5.22=11;
51’4=5~5§ >5,5§ =5+v/125>5v/11>5/3,25>5-1,8 =9,
snaant 5V2 ¢ [6;8].

OtBeT: = = 4.

10. Pemute HepaBeHcTBo 159857 4 201085 > 95085 %
[yctb logg x = t, Torga 15¢ + 20t > 25

OcnoBanus 15, 20 u 25 HATOMUHAIOT U3BECTHYIO MU(ATOPOBY
Tpoiiky uncesn. eficrBurenbro, 152 + 202 = 252,

3\ [4\*
Pasnenum obe gacTu HepaBeHCTBa Ha 25°: (g) + (3) >1.

5 5

3 4 3\?  [4)\?

Tak kak g<1 u £ <1, a (—> +<—) = 1, TO MOXHO
. 3

[TOJIOXKUTH Sina = A

, cosa =g (a € I gerBeprn).

UssecTHo, uto ecnu (sina)? > (sina)¥, 1o t <k,

k

anasoruaso u3 (cosa)t > (cosa)® cunemyer, uro t < k.

3
HATHE (sina)t > (sin a)?

(cosa)t > (cos a)?
(sin@)® + (cos @)t > (sina)? + (cosa)? = 1.

Urak, Mbl moKa3amm, 9To (sina)+(cosa)t > 1, uTo Bo3MOXKHO
npu t < 2. 3Haunrt, logsz < 2, 1o ects 0 < = < 25.

Otger: 0 < z < 25.

IIpumeyanne. Hepasencreo 15985 % 4201985 > 2510852 pap.
HOCHJIbHO HepaBeHCTBY 1519857 4 2019857 > 22 B takoM Buze
3aMETUTDb WEI0 PElleHNs HEPABEHCTBA, 3HAYUTEIBHO TPY/IHEE.
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Penienne cucrem mokasaTebHBIX
u jJorapudMNYEeCKuX ypaBHEHHM
1 HEPABEHCTB

IIpaxmuxym 11

Pemure cucremy ypasuennit (1-10):

8.9V = 41,5z+0,5
1 {5%:0,04-5?/ ’

277V . 2% =8

2 \v=gt=

3% — 2y = 725
3* — 22 =25

(y—z)2vte = 2
1 )
y—x)2ty =0,2

—~~

2x)412—y2—16 =1

—~

)

)
8

—loggy=0
2y2 -8=0 "~

8
I

logs x +logsy = 1+ logg 19,2
logy(z +y) = logy 5+ 2 ’

o

% o
— e A A A |~ —
bR
©
8

01+lg(2z+y) =50
g2z —y) +1g2x+y)=2—-1g5 "’

r—,_.

25%1Y = 5Y—2
glog\/—z — y 5 )

) 2x—y ) 2—1‘5——
T

logy(3z — y) + logs(z + y) = 2log, 4

©

10.

o
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Pemmure cucremy nepasencts (11-15):

2\°* 8\ 7° S 27
11. { \3 9 64 .
29:2—69:——3,5 < 8\/5

—4z—|—1
> 243

logf Vz2—6x+9

12.

)

1
log1(12+ z) + lo —z) <l
14. g1 g5 (3 ) 08254

03‘”” < 0,3ve+2

3vV2z2+z—6 \/_2‘”
logs, 127 < 2

15.

54z+2
13. 5.’3-‘)—1 :
1+ logs(z —4) < logg(z + 21)
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Pewerue npaxmuxyma 11

Pemure cucremy ypasuennit (1-10):

8.92Y = 41,5x+0,5
1.
{ 52 = (0,04 - 5Y.
IIpuBeneM B KaKJIOM ypaBHEHHHM K OJJHOMY OCHOBaHHUIO CTelle-

HU B IIpaBOil U JIeBOI 4YacCTH.

923 .9y — 93z+1 93+y _ 93z+1
52¢ _ 5—2 .5y { 52 _ g—2+y -+ TOTAa

3+y=3z+1 y=3x—2 .
! 2r=-2+4+3x—-2"'

y=3r—-2 r=4 -

IL'=4 ) {yzlo? (4710)'
207Y.2% =8 28 Y+eTY = 23 T—y+zy=3
Q=3 O |3W=3"7" ' |2Y=4-z

{
{
{
{
{a:=4—2y {2y2—y—1=0.
|
{

4—2y—y+y(4—2y):3; r=4-2y ’

_ y=1
y= 1 {x=2

y=-3 ; _ 1 [(ZD; (5-05)).
2

r=>5
Yy
3T —22 =25

{t2—22=725 ) {(t—z)(t+z)=725 .

t—z=25 '’ (t—2)=25 ’
/(t+2) =725  [t+2=29
t—2=25 ’ t—2=25

T __ =3
t=27 3% =27 z
{z=2 ’ {2%:2 ’ g=1’ (32)]
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25
— y+2r _ 77
(y — )2 1 D(C) : {y——x>0

1 20 4+y#0
(y—x)2ty =0,2

4.

1
U3 Broporo ypaeuenus (y — x)2¢+y = 0,2 ciemyer, 94To
y — = = (0,2)?**¥Y Torma mepBoe ypaBHeHHe IIPHMET BH
(0,2)2z+y . (2)y+2z — 35_

Cnenosarensuo (0,2-2)2+Y = ZS’ T. €. (g) = (5) ]

Cucrema npumer BUT,

2r+y = -2 2:r+y—— ) 2z +y=-2
y—z=0 223”"'-’4’ y—x=(0,2)"2 y—x=25 "

xr =
{221 €D

(2g)4*~v*~16 =1 fz>0
5 { 2e—y=2 3 D(C): z < 0; 422 —y%*—16 — gerHoe

a) { (2x)412_y2_16 — (21;)0 ) {41.2 _ y2 —-16=0 '

2z —y=2 2r —y =2 ’
2z —y)(2r+y) =16 2 +y=8
2$—y=2 ’ 2$—y:2’
z=25
{ y=3 € D(C).
6) Ilycts 2z = 1, Torma 11-v°-16 — 1 BEPHO IIPH JII060M
1
3HAYEHUH Y, SHAYUT =3
y=-1

B) Ilycts 2z = —1, Torpa
(_1)1—y2_16 =1 . (_1)1-—9—16 =1 — HCTHHS,
—1l-y=2 ’ y=-3 '

[(2,5;3); (0,5;—1); (—0,5;-3)].
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loggxz —logzgy =0 fz>0
6'{:1:2—2?;2—8:0 ’ D(C): y>0

2

log3m = 10333/ . { logg x = 2logz y
2?2t —8=0

22— 22 —8=0"

7.

logs z + logsy = 1 + logs 19,2 D(C) : >0
logy (z +y) = logy 5 + 2 ’ ’

(e
z =y? _
{ 2:: 0 [Zzygzsw(c); {;;yQ; &2))
{
o

logs xy = log5(5 19,2) { zy = 96

logo(z + y) =logy(5-4) ’ z+y=20"

Cucrema MopoxIaeT 1o TeopeMe, oOpaTHoi Teopeme Buera,
m =12

KBaJIpaTHOe ypaBHeHue Buna m? — 20m + 96 = 0, [m _g >

KOPHH KOTOpPOIo, B CHJIy CHMMETPHUYHOCTU CHCTEMBbI, COCTaB-

JISTIOT Taphl PEIIEHUs] CHCTEMBI. l (12;8); (8;12) |

101 H8(z+y) = 50 2z +y >0
; D(C):
lg(2z —y) +lg(2x +y) =2 —1g5 2r—y>0

1. 10e(2z+y) —
10 - 10 50 0P {2.’1)—}—3/:5.
1g(227—y)(2a:+y)=18?7 2z —y=4"

T = 2,25 -
{ y=05 € D(C) |(2,25;0,5) |.
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9.

257+V = Y=<
glogfzz 5; D(C) z>0

52(z+y)"‘5y ‘ . [2@+y)=y-=z
4log\/—z__ 4_5 )

y= -3z . 1 .
et =8lat~5° at=— ' 4 ’

{
{:
[ 1 y=-3z
5 ; 1 5 [(05-15)|.
2

-5 ¢ D(C)

2” 2\ 7"
7|3 =6 .
+7(3 ,

1032 333 —y) +logy(z +y) = 2logy 4
) 3r—-y>0
z+y>0
2z—-y

2\ 2
IIycts 3 =t (t > 0), Torga mepBoe ypaBHeHHE

npumer Bux; 3t? 4 7t — 6 = 0; b= 3

t=-3¢ (0;00) .

2z—

2 2
Tak kak tzg, TO <§> 2

Tor,aa CuCTeMa NpHUMET BUI:

2t —y=2 .
logy(3z — y) +logy(z +y) =22

2 _— 2r — vy
= —, 3HAYHUT
30 Hat 2

=1

{y—2x— _
logy ((3z —y)(z +y)) =4’
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y=2r—2 )
{(3x—(2x—2))(2x—2+x)=24 ’

y=2r—2
{(m+2)(3x—2)=16 ’

Bropoe ypaBHeHune nmpuMeT BUL;

T =2
322+ 42 -20=0; o 10
-3
10 26
II 2;2 —-———-=].
onyunm (2;2) u ( 3 3)
10 26 10 26
m 2 ¢p =4 (-2
apa( 3 3)¢ (C), Tak kak 3+( 5><0,

womo D(C) z+y>0.
CnenosarenbHo, |(2;2)].

Pemnre cucremy nepasescts (11-15):

g z 8 "Z>27
11. 3 9 64 ;
2

3 3= %

222—61—3,5 < 23 .92

2——2:1: 33
{3? B

2
oz —6x-3,5 < 23,5

3)z (3)3
-] > - . r<3 . —
524 4) {_1<x<7, (=53)|

—6z-7<0
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1 —4z+1 '
12. (g) > 243 :

541:+2

955+L >1 ;

1 4 logg(z — 4) < logg(x + 21)

|
{

|

{54#2  oero

{ 425242
{

|

|

|

-4
. - ; >4 :

r+21>0
logs 3(z — 4) < logg(z + 21) 3(z—4)<z+21

z>4

1
10g1(12 + l’) + 10g5(3 — ;1;) < 10g25 Z .

’

5
0,37% < 0,3Ve+2

1
— 10g5(12 + .'E) -+ 10g5(3 — a,') < 10g5 5 )

)

—z2>Vzr+2

1
logs(3 — z) < logs 5+ logs (12 + )

r+220 ;
—x >0
2>z +2
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15.

4 3—x>0
12
logs(3 — z) < logs Rk 3_m<12-i-sc
' ; 2 ;
2<z <0 2<2<0

k(x—2)(x+1)>0 (z—=2)(z+1) >0

(6 —2r <12+ <z

3x > —6
-2<z<
g x2<\:1:1\0 ; -2<z<0; |(-2-1])
X < —
n[$>2 r< -1

JVETFTE 5, | /32
log3:1:—1 27 < 2 ’
3\/21:§+1:——6 > 3%

TO 1 <
logg7(3z — 1)

1
log,a’

Tak kak log, b = 5

CPICTeMy MO2KHO Dpe€IlaTb, IpeABaApPUTEJIbHO PEINUuB KaxKJI0€
U3 HEPABEHCTB. A zarem HaﬁTI{I repecevueHue peI.HeHI/Iﬁ ITUX
HEepPaBEHCTB. Ho MmoxHOo peuraTb MOCTEIIEHHO, YIUThIBad Orpa-
HU4YeHHudA, CBA3aHHBbIE HUJIN C 001aCTBIO OIIpene/IecHusd Hepa-
BEHCTB, UJIK C 00/1aCThI0 U3MEHEHHS BXOOAIINX B HUX BBIPpa-
}KeHI/Iﬁ, WK C pelIeHUndAMU OOJHOI'o U3 HEPABEHCTB.

1
log,x b = P log, b;

V2z2+x—-6>1 V2zi+z—6>=x
1 9 3 —2logs(3z — 1)

I 0 :
Tlogs(3z — 1) loga(3z — 1)

PemuM BTOpOe HEPABEHCTBO OTHOCHTENLHO logs(3z — 1):

Q/\!,S

e Y log, (3x—1')
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224+ —6>2x V2rl+r—6>zx

[logs(3x — 1) > 1,5 ; 3z —1>3%

| log3(3z—1) <0 0<3z—-1<1

, 224+z2-6>0

2224+ —6 > 22 1

(32 >1+3V3 x>§+‘/§

1<3z<?2 1 2

L _< <__
35753

53 277777,
\/ 57 1
%@% %Mﬂ <§

+x/§;00)-
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Tpenuposourasn paboma 13

Pemre cucremy ypasrenuit (1-10):

3y 1 0,5—1‘
1. {27 \9 ;
(\/5)236 — 9y—3,5z
3=V 1
2.¢ 3w 3 ;
(22)Y = 32
—Ty+10 __
g [ (B0 =1 ’
3r+y=28
5V2 . 9v0 =200
25V2% 4 4V — 689
5 (3z)%v = 312
2y — logz 3z = 17
(2x + 3y) - 3322 = >
27

3logs(2x + 3y) = 2x — 3y

2y—1__4
V2 =64

log3 y+ log3 z-logyy = 2logix )
922y —zy? =1 ’

og3 3 6zy + 8z ) logs (3 - y2) )
log, y — log,(2z) + 1 =10 '

082y 4 3y10€2 T _—16
logoy —logoz =1

—
= © @ o o
f—Hf—Hf—"R/—Mt—JRP_’h\/—/H/_M’—M
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Pemure cucremy nepasencts (11-15):

3\%* /27 —2z< 125
11. { \5 25 729

34x2—12z—3,5 < 27\/5

1
z2—3 i
1209 <xm :
logg (1 —2%)" <4
21:+7
13. { & 4 :

logg 5(16 — z) < logy5(2 — z) — 1

14 logs (21 — ) + logg o(x — 1) > log 53

" 0,2v%8 < 5w !

V2z2+52—3 —2x—2

15. § 08V < (V2) T
10g3z_2 28 2 2

IIpumeuanue. [IpoBepsisi cBOe pelleHNe u paccMaTpuBas Ipel-
JIO>KEHHbIe pellleHNs TPEHUPOBOYHO# paboTs! 13, obpaTuTe BHIMa-
HYe Ha PAaBHOCWJIBHOCTb IIEPEXOJOB OT OJHON CHUCTeMBl K IPYroit
(ocobenHo B cuctemax HepaBeHcTB 11-15). BaxkHo o4eHb XOpo-
O pa300paThcs, B 4eM NPUYMHA PABHOCUJIBHOCTHU TOT'O MJIX MHOTO
Iepexo/ia, TaK KaK B IPUBEJEHHBIX PENIeHNAX CHeNUaIbHBIX IOsC-
HSIONINX KOMMEHTapHeB HeT.
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Pewenue mpernuposowroli pabomwt 13

Pemure cucremy ypasuenuii (1-10):

3y 1 0,5—113
1.{ 27 \9 ;
(\/5)2“*‘ — 9y—3,5z

-3 _ 2—-2(0,5—
3v.378 = 3-2(05-2) s _ -tsae

1N\ 2z . .
(2§> — 2?/—3,51‘ ’ 2T — 2y—3,59: )
T=y— 3,5z ’ y=45z

4,50 —2x =2 2,50 =2
y =45z ’ y=4,5z"’

bl

3.3%Y = 32y 3z—y+1 = 32y
’ { zy=>5

b

r—y+l=zy T—y+1=5
’ xy=>5

y?+4y—5=0"

{
{
{
(208 o {2208 [msam)
{
{
{
!

r=4+y {x=4+y
y(d+y)=5"

=44y {Zzé
s 5 [(3i1);(=1,-5) .

=-5 ;
y r=-1

6 3ak. 1157
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3 { (3x)y2—7y+10 =1

3r+y=28 ’
1 . 1
, rT=—z =—=
a) 3 . 3 . (1,
(_1)81—63+10 =1 (__1)28 =1 37 .
yzg y =
6 [ (B0) O = (32)°
3x+y=28 ’
- y:2 1 y:2.
Yy —Ty+10=0 = Nz=2"
WL .
3z+y=38 ; 3z+y=8 . “ Yr=1"
3r=1 1
= y=71
{3$+y=8 T3 3. 1.
i y:7 ng
1 1
2:2):(1:5): [ =:7): [ ==:9
{emioy (57)5(-59)
5Y22 . 9V = 200
25V2% 4 4V =689
IIyctn 5V2% — ¢ (t>0), 2V¥ =2 (2>0).
tz = 200 2tz = 400
Toma{t2+z2=689 2 {t2+z2=689 *
t+2z=33
(t + 2)? = 1089 t+z=-33
(t—2)2=289 ° t—z=17
t—z=-17
g {1+7=133 —25 522 — 52
t—2z2=17 2VY =93
2 —

{?232; {y=_9; {z:g
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6)

+2=33 =8  [5Vm_g
—z=-17

=logy 25’ y = (2log, 5)* y = 4log 5
t+2z=—33 t=-8
t—z=17 ° z=-25 "

t+z——33 {t:—25

{ V2 = logs 8 { 2¢ = (3logs 2)° { z =13,5logd 2

8)

r)

| (4,9); (13,5log3 2;410g3 5) |-

5 (3z)% = 312
"] 2y —logg 3z = 1°

logs(3z)% = logg 312 2y -logs(3z) =12
2y =1+logz(3z) ’ 2y =1+ logs 3z

(1 4+ logg 3z) logs(3z) = 12;
log3(3x) + logs(3z) — 12 = 0;

243 .

[log3(3a:)=—4 _ [3x=3_4 ) [a:=3“5 ) x=
rx=9

logs(3z) =3 3rx =33 r=32 "

a) y:%(l_él) ; (i;—§>-

oL 243’ 2
243
) ¥=30+3) . (g9
r=9
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5

2 3y—2x _ %
r+3y)-3 7
3logs(2x + 3y) = 2z — 3y

(2z + 3y) - 3%~ -2 _ 2

27

logs (2x + 3y) = ~(2x - 3y)

2x— 3y 33y 0w i g
27 5
2z—3y )
2¢ +3y=5 3
B 3y 1 g3y-2243 _ { (¢/5)% 7377 . gtu-2e43 = 1
2z—3y ) 2z-3y )
2r+3y=5 3 2z+3y=5 3

2x—3y ;

223y 2r+3y=>5 3

2r+3y=>5 3

=1 {3y——2m+3=0

2-8y=3  f(op-3y=3 [*=? 77
) 2x+3y=5? yzg’ 73 .

2z + 3y =53
2y -1 _ 4
7 Y 242 64 r#1
loggz® "1 =logs4 = [(2y®—1)logyz =1 logyz#0,
log, z¥ 42 = =log, 64 |(y?2+2)loggz=3 > (z#1)

2t
{
.
{ 3y 2043
i
{
:
|
{

log4 T

1
3HaunT 2y2—1=§(y2+2); 62 —3=9°+2; =1
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6) y=-1 CJy=-1 Jy=-1
2-(-1)?-1)-loggz=1" |loggz=1" |z=4
(4;1);(4,-1) |.

logg y+logzz -loggy = 2 logg x
92y —zy? =1 ’

Iycte loggx =t; logsy = =.
IlepBoe ypaBHeHHe nmpuUMeET BUI
2242t =2t% 224 2t—22=0;

—t+ V2 4+ 82  —t+3t [z:t

21,2 - 2 2 ) z = _2t M
a) loggy =loggxz y==x .
922y —ay?=1" 923 — g3 =1"

y=z . Jy=z (11
83 =1" 2r=1" 2°2)°

6) {log3=—2log3:1: : {yzsc"2

922y —xy? =1 922 .22 —gz.2=4=1"
_ -2 y=4
{i‘;aiS; :1:—1'
B T2
11 1
22 24) .
(33): ()
y?<3
_ 2\ _ 9 y>0
A bt el LI 1%
r#1
3—6ry+8z2=3-y2 y? —6zy+ 822 =0 '
log, y —log,(22) +1=10" log, y —log,(2z) +1=0"
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y=2c
y =4z

log, y — log,(2x) +1 = O

y=2z :
log, y —log,(2z) +1=0"

=2z .
logl. 2z — logy,(22) +1=0"
y—2a | [¥=12D0O
logm2a:—0’ 20 =1" T=3
=4z )
ogz(4x) logy,;(22) +1=0"
y =4z
log, (4 1 ;
logoz  log,(4x)
y =4z
2+logaz  1+logyx _
log, x 2+logyx B
24+t 1+t
IT 1 =t ————+4+1=0;
ycTh logy x ; n 11 + 0;
24+t)2 —t(L+t)+t2+1t)=0;
1
t=-1 logoz = —1 =3
2 —0N- . 2 .
16
1
Mpu z=5 Y= 2¢ D(C) (22<3).
1 1
II = — =-.
PRT=16 V=1

1 1
16°4) |
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1 1
L. {xogzy+3yog21‘:16 . glogeb — plog.a

logoy —logoz =1’
ylog2:1: +3. ylogzz =16 . 4ylog2z =16 .
logoy —logoz =1 ’ logoy —logoz=1"

ylog2z = 4 ' log, y'°82% = logy, 4
logoy —logoz=1" logoy —logaz =1~

logo x - loga y = 2
logoy —logoz =1 "~

t-z2=2
HyCTb long"’ta lOng——Z’ {Z—t:]_ !

{t(1+z)=2_ {t2+t~2:0 [t:_2

z=1+t z=14+1z =14t

a) t=1 logoy =1 y =2
z2=2" logoz=2" x=4"
t=-2 logoy = -2 y=

o2 |

logox =—-1" =
11

42); (== ) |.

( k) )’ (27 4)
Pemure cucremy HepaBeHcTB (11-15):

3\* [271\7*® 125

11. 5 25 729 .

34:1:2—12:1:—3,5 < 27\/:?

32x g—6x 53 36 3—41:+6

5% 5a - 36 |53 ; { 5-2ae3
g42?-122-35 _ 33+0,5 422 — 122 - 3,5 < 3,5

DN = | =

<1

b
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<1 {—2x+3<0 .
4x —12;1: 7 <0 (2z+1)(2x-7) <0

WS

%
f// X

3206 _ 3-3 2372_26<_3’

logs |1—a: 4; |1—x|<3 ;
1—-22#0

212 < 3 z? < 1,5

r?-1<3% <82  [x?<15

z2—-1>-34" z2 > —-80"° {x27é1 ’

z? #1 z? #£1

m»m%ﬁ
(VB -DUCE U0 v/)

b

logo 5(16 —z) <logps(2—z) — 1

2z+7 3z>22

logg5(16 — ) <logps2(2 — ) ’

—2x+7>2 T <25

16 —x>4—-2x ; > -12 ; [—12;2) |.
2—x2>0 T <2

2:1:—!—7
{ logo 5(16 — x) log0,5(2 —z)— log 5 0,5
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logs (21 — ) + logg o(z — 1) > log 53
14§ oV 5 e ’

logs (21 — z) — logs(z — 1) > 2logs 3
5~ V2z+3 < 5z )
logs(21 — x) > logs(z — 1) + logs 9
—V2zr+3< -2 ;
21—z >29(x—1
{10g5(21_x) >logs9(z—1) . 7 "y @y
s V2r+3>zx
10z < 30 <3 1@3
wrssat |otw-s<o | D%,
x
15 05\/272+T<(\/’)—2$2 {2—\/W<2m1
logs, 528 > logs, 528 >logs, o(3z— 2)
W>x+1
3r—2>0 :
lOgSz 228 lOng—2(3x—2)2
(222 + 52 -3 > 22+ 2z +1
2
>3 ;
{z 3

| log, 228 > logs, »(3z — 2)?

(224324320
< > 2
r=>3 ;
3
\ log3a:—2 28 > 10g31;_2(311,‘ — 2)2

z>1 ) z>1 .
logs, 528 > logs, o(3z —2)2 ’ 28> (3z—-2)2"

r>1 z>1 -
sopcave o {e<mll | (20
3z -2>-2V7 = i

3
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Tpenuposounwvie Kapmouxu 2
(na ypasnenus u nepasencmea)

Kapmouxa 1

1. Pemmure ypasuenne 3221 —10-3% +3 =0.
Pemnre nepaenctro 3 - 16% 4+ 2 - 81% < 5 - 367.
Pemure ypaBuerne /64 — /23243 4 12 = 0.

PemmuTe ypasuenue log, 92 - log% z=4.

S

Pemnre HepaseHCcTBO

2logys((14+2) (3 —12)) — %log\/g (1+z) > log1 (%)
1.

2(x—-1)(z—4)
T+

\\/ o

6. Pemure HepaBencTBo log, ;

7. CpaBHure uncia logs 7 u logs 6.

logg 15 =a

=7
10g12 18 = b 10g25 24

Kapmouxa 2

1. Pemmure ypaBaenune 3logs 2 + 2 — z = logs (32 — 52_3”) .

1 1
2. Pemure ypaBuenune 3-47% + 3 927 =6.417% — 3 -9l-2,

3. Pemrnte ypaBHeHUE (\5/5)30 + ( 1\0/5)38—10 = 84.
4. Pemmure ypasHenue log,2 81 + logs, 729 = 3.

5. Pemure ypaBHeHue 3logiz | glogsz — 162,

6. Pemmure Hepasencrso (z° — 4z + 4)z2_m_6 > 1.
7. CpaBaure uncina log, 3 u logs 11.

8. lofg??o:b“ logs 30 =?
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Kapmouxa 3

1.

2.

Pemmure ypapaenue 9571 — 32+1 4 3273 = 1,
_1 _1 _1
Pemure ypaBuenne 4 =z +6 =z =9 .

31 _2z

L qr—2 2\ %
. Pemure HepaBeHcTBO >1+4 (§> .

1
. Pemmure ypaBHeHUE (1 + %) lg3+1g2=1Ig (27 - {/5) .

. Pemure HepaBeHCTBO

z-1
<L
logs (9 —3%) — 3

. Pemure HepaBencTBO log 34 (x2 — 2,5 + 1) = 0.

241

. Cpasuure 4ucna (3log;q 1862 + log;¢ 1866) u log, 1863.

logs 15 =a

=7
lOg12 24 — b 10g125 48 {

Kapmouxa 4

1.

2
3.
4
5

6.

. Brruncsiure

Pemmnre ypaBuenne 4% — 102771 = 24,
1 1 1

. Pemmre mepasencto 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 nHepaBencTso log .6 (log2 z ) > 0.
5 r+2

Borauciure 2V10823 _ 3v/logs 2

logz 135 logs
log;53  10g4053
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Kapmouxa 5

1 1
1. Pemute ypaBHeHue 3 - 4% + 3 L9TH2 = 6. 47+ _ 1 9=+l

. x x
2. Pemnre ypaBHeHue (\/ 5+ \/24) + ( 5—+ 24) = 10.
3. Pemmure ypaBuenne % + 139-z7% — 108 - z72% = 32.
2
4. Pemnre ypaBHeHnue logy, e logz + logiz = 1.

2
5. Pemmte HepaBeHcTBO 519857 < 10 — 210857,

6. Pemure nepasencrso log, v/3x +4 > 1.

Igb=a
g3 =10

3

10g30 8 =7

8. Beorunciure, uro 6onbime: logigg 1323 mnn loggs 147.

Kapmouxa 6

1. Pemure ypaBHenue 8% 4 18% = 2. 277,

1 1
r—= T+= _
2. Pemwre ypaBHenue 4% —3 2 =3 2 — 221
3z—5

3. Pemmre HepasencTBo (3 —z) 83— < 1.
3
4. Pemure ypaBHeHue logs, - + logg z=1

5. Pemnre ypaBHeHHE
logy z-logs z-logs = logy x - logs x+logy xlogs x+1logs xlogs x.
1
6. PemuTe HepaBeHCTBO g2-logia—logya® 5,
z

log; 12 =a

=7
logyy 24 = b logs, 168 =1

zy = 40

8. Pemmnte cucremy
z'8Y = 40.
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Kapmouxa 7
x

1. Pemmure ypaBuenne 1+ 32 = 2%,
2. Pemmnre ypaBuenue 227 .9% — 2. 6321 4 42z-1. 3422 _

3. Pemmre ypasHeHue ( 2 — \/§>z + ( 2+ \/E)x =4,
4. Pemre ypaBaenne /2lg(—z) =lgvz

log; (9 — ) _ 2-—logz4

logy (4+x) log5 (z+4)

logy((z +1) (z - 3))
log, (xz — 3)

7. lg6d =a; logyy v/125 =7

5. Pemure ypaBHeHue 1 +

<1

6. PemmTe HepaBeHCTBO

lgy® = 2z1g (22 — y)
T—T=,/y—y.

Qo

. Pemute cucremy {

Kapmouxa 8
1. Pemmure ypaHenme 27 -273% +9.2% — 237 _27.27% =8,
2. Pemmte ypasrenume 2% 722 — 28°~4 = 992; 7 € Z.

3. Pemmrte nepasencrso (z2 — 8z + 16)96_6 <1.

logs x —

g 2 2logs /Z + logl z = 3.

4. Pemure ypaBHEeHUE
33
5. Pemnre HepaBeHcTBO logy, (x2 -5z + 6) <1

6. Pemnre ypaBHeHue
(x+4) -3 g =(z+1)|35 -1 + 3+ + 1.

logi47=a

=7
logyy 5 = b loggs 28 =7

8. Pemmure HepaBeHCTBO

log logs (\/9:2 +1 +x) < logzlog1 (\/:1:2 +1-— x) .

3 5
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3auemnovie kapmouxu 2
(na ypasnenus u Hepaserncmaea)

Kapmouxa 1

1. Pemute ypaBuenue 4/log, v5z = —log, 5.

1
2. Pemmure nepaseHcTBO logg,2 (6 + 22 — 2%) < 3

3. Pemure ypaBHeHue (\/4 + \/1_5)96 + ( 4 — Jﬁ)x —8.

4. Pemmure ypaBuenne z'881 — 98 — g,

2+x

r+4
z+5 3
6. Pemure HEpaBEeHCTBO (:1:2 +x+ 1) z+2 > (x2 +x+ 1) .

5. Pemnre nepasenctso log 5 logg <0.

7. Pemwure ypaBHeHue 32x+4 4 45.6% — 9. 22c+2 —

8. logzg8 =a. logzg9 ="?

Kapmouxa 2

1. Pemmure nepasencrso log, (log, (4% —6)) < 1.

2. Pemmre ypasnenue z?log, 27 -logex = x + 4.
3. Pemmure HepaBencTBo x'°82% 4 16z~ 10827 < 17,
4. Pemnre ypaBHeHUe

3. 7log, 2-1 4 glog, 2 _ glog, 2+1 | glog, 2-1,
5. Pemure HepaBeHCTBO (4:{:2 + 2x + I)ZQ_I > 1.
6. log;42=a. logyyl6 =7
7. (Vi+aB) + (VT-4/E) =4
8. Pemwure ypaBHeHue

16% + 625° — 3 - 100° — 2 - 4% (47 — 52) 4 2. 40% = 0.
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Kapmouxa 3

1 1
1. BbrumciauTe (27log23 + 5log25 49) <8llog49 _ 8log4 9) .

2. Pemnre Hepasencrso (2% — 2 - 2‘”‘)10g9(2z+3)_l°g3m > 1.
3. Pemmure ypasnenue log sz - ,/log z—log,9+4=0.
4. Cpasaure uncna: log, 3 u logs 5.
5. Pemmure nepasencteo |z — 2|7 273 < 1.
sinz sinz 10
6. Pemmure ypaBHeHuE (\/ 5+2\/6> +( 5—-2\/6> =3
7. Pemmure ypasuenne 237 —8.273% _6.2% 1 12.27% =1,
logs4 =a _9
8. log, 3 = b logog 12 =7
Kapmouxa 4
lg3=a
=7
1. 1g2 - 10g5 6 {
log, z —log; =
2. Pemure HEpaBeHCTBO 2 2 — X 2 < -1

1 1
3. Pemmnre ypaBuenne 4~ — 3772 =32"" -9 %1

4. Pemure ypaBueHue ( 4— \/ﬁ)z—l—( 4+ \/ﬁ)m= (2\/5)2
1 < 1
logg (2 — 7Tz +12) ~ logz20°

5. Pemure HepaBeHCTBO

6. Pemmre nepasencrso logy (2% —1) - logy (21 —2) > —2.
2
7. Pemure ypaBuenue 1g (6 - 5% + 25 - 20%) = z + 1g 25.

(Y27 = Vals
(Y2)Y* T = Va2,

8. Pemmre cucremy {



176 JlorapudgMuyeckie 1 NoKa3aTeJbHbIE YDABHEHUS M HEPABEHCTBA

Kapmouxa 5
1. Pemmre Hepasenctso logi z +loggz > 1.

2 24 — 2z — &?
2. Pemure HepaBeHCTBO logos_,2 (#) > 1.
16

3. Pemure ypasuenne 817 — 16% — 2 - 9% (9% — 4%) 4+ 36% = 0.
logg (z +2y) +log1 (z —2y) =1
4. Pemmure cucremy 3

1
z+1
><10g1 (logl 1).

2
8 3
7. Pemnte ypaBHeHne 4 ( ) < ) 3 + v 5= 3.

5. Pemure HepaBeHCTBO (5 -z )4z+7
8. CpaBHure uncina: logs b u logy; 15.

6. Pemure HepaBeHcTBO logy <log3

Kapmouxa 6
1. Pemure HepaBenctso log, log, z + log, logy x < 2.
2. Pemmute ypasuenne 418+ — glgz _ 3. 3lsz” — 0,
3. Pemme nepasencrso log(,_q) (z +1) > 2.
4. PemvTe HepaBeHCTBO
2222 4+ 9 (2 4+ 2)-2°+82% < (x + 2)- 2% + 92227 +- 87+ 16.
5. Pemmure nepaBencrso |z — 4|(22=9)(2=7) 1,
. Pemmure ypaBHeHue (\/\/:1:2 — 8+ 7+ V2 -8z — g)z +

n (\/\/11:2 — 82 +7— V22 —Sx—g)x = oot

=]

2\ > 2\ 7z
7. Pemure cucremy 3- (g) +7- (g) —-6=0

lg(B3z —y)+1g(y+z) —41g2 =0.
8. Pemurte HepaBeHCTBO

VaZ =7z + 10+ 9log, % > 2 + /1dz — 20 — 222 — 13,
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Kapmouxa 7

1.

2.

. Pemure cucremy {

. Buruncaure

3
. Pemmre ypasaenue ( x2 —

Pemnre HepaBeHcTBO logj, (\/9 —z2—z— 1) 2 1.
Cpauure uncna: logo, 80 u logg, 640.

Pemure HepaBeHCTBO

log logy (x/xz——f—l + x) < logzlog1 (\/x2_+1 - a:) .

7 7
642%% + 64%V = 12

641V = 4,/2.

logs 30 logg 150
logsg5  loggh

. Pemure ypaBHeHnue
log; _o, (Gac2 -5 + 1) =log,_3, (4:1:2 — 4z + 1) + 2.

Pemure HepaBeHCTBO
1 1

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

logy 5, 3+

4) log 2_, (logg(Sx—Q))
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HNToroBrie camocTOsiTE/IbHbIE PADOTHI
Hmoezosas camocmoamenvras paboma 1
Berunciure (1-2):

4
1. 31°g<‘/53;

2. 2431039(\/5—1) . 2430881 (4+2v3) . g5logyy {1/§.

Pemnre ypasuenus (3-6):

3. logz x - logy x = 9log, 3;

x+3
4. 6-3%+t3_5.3 2 =37,

5. lg5(zx+2) +1g(z+1)=1;

1
1+logy

6. log,, (4:1:2 — Tz — 3) =2
Peumre nepaBencrsa (7—9):

7. 10g0’25 (.'132 + 3.’17) 2 —1,

8. (47* —10-27""1 + 4) logy(3z +4) > 0;

9. 0,51%85% 4 zlo%0s? < 0,125,

Pemmire cucremy ypaBHeHHii:

10 {log(w (7—22—y*) =0
" lg(z —y) —loggi(z +y) =1g8+1logy  4°
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Hmozoeasn camocmosameavHas paboma 2

Borunciure (1-2):

1. logz%-log\/gf/g-log\/g&

logz 54  log; 486
" logig3  logy3

Pemure ypasuenus (3-5):

3. log, (4 —3%) =0;

6 3 2
4. log;s (:r +1+ m) =log, - + 1,5;

2
5. logZz +loggz + 14 = (m) ey

Pemnte HepaBencrsa (6-9):
1

— >
log% (222 — )

7. logr (22 — Tz +6) — logr (222 — 7Tz 4+ 5) < logn (z + 2);
3 3 3

8. |1 —logg(z + 1)| +logi(z — 1) < 0;
9

9. 510g2:1: + 1210g2:c < 13log2 T

Pemnre cucremy ypaBHeHmit:

10 loggg(2y —3z+1) =0
" 10,5log,(3y — — 1,5) +log,(8z) =0
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Hmozosas camocmoameavras paboma 3

Berauciure (1-2):

lIogy3  logy 12
" logyy 2  logg2’

2. 5\/log53 _ 3\/log3 5.

Pemnre ypasuenus (3-5):

3. logz, 13 =1logz4; V3;
4. logm_,_s Sin 21’ = 10g9+16z—4z2 Sin 2.’[};

5. (x — 1)1g4 +8=6.28l-1),

Pemre HepaBencTsa (6-9):

=]

. logg o (522 + 9z +4) > 2;

LN |

- logs(4 — 2z) logg 5(2x + 2) > logy 3 (22 + 4 — 227) ;

Qo

. log,2(z +2) <log g (z+2)%

x2

. logy2y g, o (22 + 82+ 7) <log,, (z+3).

©

Pemnure ypaBHeHNE ¢ AByMS IT€pEMEHHBIMHU:

241 1 —|z—y+1|
10. 2% + 3 = 3.
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Hmozosas camocmosmenvran paboma 4

Borunciure (1-2):

1. Beipasute log;, 54 4epe3 a = logg 8.
2. Pacnonoxure B nopsiike BO3pacTaHUS
logy 5, logs 8 m logg 32.
Pemnre ypasuenus (3-5):
3. qlevtl _glse _ 3. 382" — q;
4. (1+V3)*+22(2+V3)" =2
5. logs_o, (12 — 17z + 622) — logy_3, (9 — 12z + 427) = 2.

Pewmute Hepasencrsa (6-9):

5x+4

6. (222 -1)""" <1,

9y

7. logy,2 (5+ 2z — 2%) <

N[ =

8. 10g30_3,2a: (2‘” - 3)2 < lngm_Q (21; — 3)2 s

logy (2 + 5) < 1,5
2x +1 z4+1

Pemure cucremy ypaBHeHUIL:

10 z=1+3logsy
"ly¥=y-5%+20-5%"
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Hmozosasn camocmoamenvras paboma 5

10.

. Pemmure ypasnenne logg_4,2 (9 —4z%) =2+

.y =logpos

x
. Pemmnre ypapuenne —— = 34-V7,
. Haiinure nesoe unciio, Koropoe HanboJlee yaaJeHo OT MHOXKe-

cTBa pemmenuit Hepasercrea ((0,25)1% — 8) (2% — 32) > 0.

. YKaxure HanboIbIIIee eJjioe 3HadeHne r, Ipu KOTOPOM YHCJIO

22+l cocransier 6oee 200% ot ymncia 372 4 1.

. Haitnure yncio nensix gucen, ajsi KOTOPbIX

(35 + 34z — 2?) - logy(z — 5) > 0.

. Pemure ypasuenue 5°° ~62+11 = 16 + 6z — 2.

Haiinure cyMMy Bcex IeJIBIX PelIeHHi HEPaBEHCTBA,
10g22(7 - x) > 10g0’78(l' _ 1) — 2.
1
log, (3 — 4x2)

30 +4/4+logiz B(y) =7

2 ="

TES x\/g; zV3e [6;10]. TIpu KaKuX UEIBIX T ITO BO3MONKHO?

Pemure Hepasencro 1210827 4 5logaz L 13logz
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Hmozosas camocmosmeavras paboma 6

10.

. logy_9.2 (2 —z° - x4) <2

(4 _ \/1—5-)21‘2—3I+1 + (4 + \/B)QI2—3I—1 — 8

4415
(\3/5)10@7 r—2 — 7'

2 6 .
. 4257405 4 97° < 3 _gin2 g,

. 3logx2 + 4logx3 < 20.

(4_95 +3. 2z+1)log7 z—log, 7—2 <1
1
log (2 —222)°

(\/long -2+ 4/logyz + 1) (logzx —3y/logox — 2+ 2) <9.

Zo
Haiinure otHomenne —, rue (To;yo) — PelleHHEe CHCTEMbI
Yo

2

logy(zy + 1) = 2log, y + log1 (z — 2y)3 -

{ 1+ logs(z + y) logy 3 = 2log, 7 — logy
8

4\/9—1:7 +2<9. 3\/9—:1:7
3le+2l 4 gle=1l > 28

logg (log% (18 + 6z — x2)> = z2 — 6z + 10.



PeweHund

Pewenue mpenuposounsr Kapmovex 1
(na ceolicmea nozapugpmos)

Pewenue mpenuposouroti xapmouxy 1

1 2
1. log: \3/§=—§10g39: — .
3 3

4 4 3 3
2. log%\/E:3logb\/l_)=Zlogbb= 1l

3. 4log25 — 9glogy 5, glogy5 — 5.5 — .
1\ 2 1y logs 9 1
4. (VB)*HoE® = (55) : (55) —5.52 %"
=5-5l83 =|15|.
5. logi (log, (log39)) = log (log, 2) = log1
2 2 2

6. 6" =62 =[36].

7. (Ig50 + 1g2)° = (1g (50 - 2))° = (Ig100)° = 2° =
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1 12
8. TogLs 2 +log% 3= —16§_2+10gl 3 =log, 12-—log23=log2? =
log, 12 2
=log24=.
In8
9. o 16+log\/—1— log z1=0
_In8 In2> 32 (3
"~ In16 1n2¢ 4ln2 |4]
10g25 16 % 1085 4
10. = =|-1}].
log%4 —logs 4
loglO 100 lgg
11. 1g9-logg 100 =1g9 - —=————— = lg100 =
871089 & log09 lg9 .
1
12. 2log; 6 — 7 log1 400 — 3logg Va5 =
3 3
1
= log 6% — log 4002 — log, (¥/45)° =
3 3
=log1 36 — log1 20 — log3 45 = log1 36 — log 20 + log; 45 =
3 3 3 3 3
36 - 45 1\
= log; =log; 81 =1log; | = =.
3 20 3 3 \3
13. log, 17+ = l 17)* =lo 17+ 221 17 _
. — )
0g, 5 0g1 v g2 5 g; 35 =
17 17-32
= logy 17 — logy — = logg ——— =log, 32 = —
32 17
14. log 3 tgx + log sctgx = |  tgz>0

=log;3 (tgz - ctgz) = logy31 = @

15. log yeoz (1 — sin® z) = log gz cos’z = T logcoszcos:r [6].
3



186 Pemenna

Pewenue mpenuposouroti kapmouxy 2

1
1. log1\5/§ -%log22 -
© 4
: 2
2. log gz Va= % gaa:E}.
2

3. 910g3 V2 _ 32log3 V2 — 3log32 — '

1\ 4+log; 22
4. (\/7)4—1—10%74: (7§> :72.7log72:49.2:.

1
5. logy, <10g 1 (logas 5)) = log, (log 1 (5 logs 5)) =
2 2

1
= log, <logl 5) =log;1 = @

2

6. (In5)3"°8s! = (In5)*° = (In5)° =[1].

1\’ _ _
7. (10315 3+ Tog 15) = (logy5 3 + logy5 5) "= (logy5 15) "=
g5

= 1_7 = '
1 1 -1 21
8. Togy 3 —logé - = logz 21 — _—110g37 logg — - =logz3 =

lg27 3lg3 3
. =|1,5].
9 lg9 2lg3 2

3
10' log% 8 _ _—1 10g3 2 _ _3 ) 10g3 2 o
logg 16 logs 4 2log;2

In15 In1l5 Inl5
11. In15-logyps € =~ = — 1

In225 Inl152 2Ini5




Peinenne TpennpoBouHbIx KapTodek 1 (Ha cBoiicTBa jorapudmos) 187

2 2
12. 4log; 3— glogl 27+2log, 6 = —log234+§log2 33 +log, 6% =
2 2

32/3 3'62 32.32.92
= logy % = log, 3 = log, 22 = .

75
13. log; 75+ 3logy ¥/3 = log; 75— logs 3 = logs - = logs 25 = [2]-
5

14. logg, o, (2cos x) + logg, o, Sin T = loggn o, (2c0sz - sinz) =

= lOgsin 2 sin2x = .
1 —_—
loggin . tgx
= logg ; cOs T — logy, , sinx = log, , ctgz = .

15. log,, cosz —



188 Pemenns

Pewenue mperuposounoti xapmouxu 38

1. log1 V125 = m p>0
: 35 log,» k™ = —log,k npu ¢ p#1
:M: _3 " k>0

-1 4|

logg 2
N |

Atlog. 25 1\ 4+2logy 5
4. (V3)*Hom =(22) — 92.9be:5 — 4.5 = [30].

5. 34741 =34.70=[34].

6. (lg4+1g25) *=(lg(4-25)) *=2"%=

1
16 |

1 1
7. log, (logys (logy 32)) = logy (logses 5) = logy 5=|73/

lg16 1g2* 4lg2 8 22
lgv8 1g23 3182 3 [73]

logs25  2logy5 log, 5 1log, 5
9. 0816 _ i 24 _ _210g4 - _9 21 2 _ ‘
log% \/5 __ZI 10g2 5 0go 5 0go 5

1g 102 21g 10
10. 1g4-log, 100 = lg42— —92.1g2. 282 _ 4],
g4-10g; 100 = lg 4= 82 13

3
11. logCOSES:logLS:logz_% 23 = —log, 2 :.
4 V2 -

12. log; (cos? 7z + sin® 7z) = log; 1 = @

N[
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189

logg 5 1-1g2 _ g2logg5 4 109l10— 182 =
13. 36 +10 6 +10°10

_ (6log65)2 +10 (10182)_1 =25+ 129 = '

1
14. —log, (log2 V \4/5) = —log, (log2 25) = —log, % = .

11 logg 4
15. (814 2 + 2508125 8) . 49los72 —

1 1
_ ((34)Z—§log32 +52log52) .72log; 2 —

— (31—2 logs 2 + 52 logg 2) (7log7 2)2 —

= (3 . (3l832) 72 4 (51°gs2)2) 22= (Z + 4) 4=3+16=|19].



190 Pemenns

Pewenue mpenuposouroti xapmouky 4

4
1. log1 V16 =logy-123 =
2

11
2. log\/g(/l_): logb% b7 = %logbbz
2

log, 3
2+2logz 7
4. (VE)HHoB O _ (32) —3l.3087 = 3.7=[21].
5. 631,12 — (eln2)3 — 23 = .

1
6. logg (log 1 (logg, 2)) = logss (log 1 (5 logs 2)) =
5 52

L lo —lo 1 1 1 1 ! log-5=2
_ = —— 10 - = — 10 =
3 g2 0 5 g5 0.5 g5 505 g5

1 1
=§10g22=.

7. (1g8+1g125) 73 = (Ig(8-125)) % = (1g103) ° =373 =| = |.

3 In27 In33 33 |3
"9 32 23 |2/

Ined 3lne 3
. Ini2-1 —Inl . ~|3]
9. ln12-logyyy e’ =127 =In12- 530 =/ 2
1
10 logy V5 _ %log35 1
log 1 125 3 logy 5 4|
11. lo cosz—lo ﬁ—lo é—llo _\/_g_l
PRI T B T T g(£)22_2 8v3 3 Tla2f
2 2



Pemenue TpeHnpoBoYHBIX KapTodek 1 (Ha cBoiicTsa jorapudmos) 191

12.

13.

14.

15.

2 tg 22°30/
lg———— =lgtgdd®° =lIgl =
81 _tg222030  ©'® g1=[0]
2t
(Tak Kak tg2a = % )
1
—log; (log3 v \3/5) = —logs (logz V/3) = —logs 9= [2].
1 _4
81logs3 4 27108936 4 3logr9 — gylogsd 4 2710836 4 34loge 7 —

4
_ (34)10g35 + 33logs 6 43 o837

= 625 + 216 + 49 = |890|.
2 1
logs (loga Va2 + log, \3/6) = log, (loga a3 + log, a3> =

2 1
= log, (§+§> =log21=@.

=5t +6°+ 7%=
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Pemenns

Pewenue mpenupogounol xapmouxy 5

1

1
= 1
1. log; V2 =logy-325 = 2 logy2 =|——|.
g -3 15
3 3
2. log\/—\/_—log % a2 = —i—logaa=@.
4

1 1\ 2
3. 908305 = 323 = (310g3 5) - '

N =

4. (\/§)2+log3 16 _ <3

) 24+2logz 4

= 3l+logs4 = 31 . 3loss4 = 3.4 =12]|.

5. (10,2 4+ 1g0,5)2° = (1g (0,2 - 0,5))?

log 149 l ]()g3

6. —— = =[1].

log. ;3 7 —1— Llogy 7

llne3 1 3lne .
7.23 = (23> =(2Y)"' =[2].

1
8. 2log1 5+1logg o3 — log5
5 ’ 225

0= (1g0,1)® = (-1)* =[1].

1
—2logg 5 —logs 3 — logs 5=

15
:—2—log53+log515:—2+log5—3—=—2+10g55=

=-24+1=[-1].

1 1
9. logy — +logys4 — ———=
5 15 log\/g\/g

15
= logg 15 + logs 2 — logs 6 = logs

10. log 5v32-log 9 =

TN

:log515+log52—log\/5\/_:

=log55:.

5logg 2
logs 32 - logy 3 = %83 _ .

logs 2
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1q, logs VB _ 3logs =[1]
" logg5  1logs5 ‘

1 2
12. logg12+0,5log1 9 = 3 logy 124 0,5 - —3 logy 3 =
8

2
(logy 12 —logy 3) = 3l

LW =

2
13. loggp o, [(sin:r + cosx)? — 1] = 108, o, (sin 2z)% =
= 2logg, 9, Sin 22 = .

14. logs (3tgz) + logg (ctgz)? =
=log; (3tgx) +loggctgx = logs (3tgx - ctgx) =logz 3 = .

1 1
15. \/2510365 4 49logg 7 — /25l0856 | 4Qlogs 8 —

— \/5210g56 + 72log; 8 — \/(5log5 6)2 + (7log7 8)2 _

_ VI =[10].

7 3ak. 1157
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Pewerue mpenupogounoti kapmouky 6
1. log, 5 - logs 6 - logg 7 - logy 8.
logg 7 - log, 8 = logg 79878 = log 8;
log; 6 - logg 8 = logs 6'°%6 8 = log; 8;
log, 5 - log; 8 = log, 5'°858 = log, 8 = %logQ 2= g .
HaiiTu pemenue mporine, eciiu 3HaTh, 9TO

log, b - log, c - log.p - log, k = log, k.

1
3 1
2. loglf/? —32—log77— ~5l
49
Z 4
3. log\/—\/— % gaa:.
2

4+4logz 5
4. (Y3)FTioet® (34) -
— 31+log35 =3l. 3log35 =3.5 :.
1 4 B a\®
5. (In ¢/e + 41n F/e)*® = <glne+—5lne> = (§+§> =
=12 :,

1
;. o V5 _ g8 [T
log% 27 il log; 3 18

-3
7. (0 2)31g0 ,001 (5_1)?lg10 _ (5_1)_1 :.

21
8. logy 21 — = logg 21 —logy 7 = logg — = logg 3 = 1]

1
10g49 9

1\* -3
9. log\/—cos log\/—( ) = Tlog22 :.
2
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10. log 2 (cos47°-cos17° +sin47° - sin17°) =
V3

3
=log 2 (cos(47° —17°)) =log 2 co0s30° =log 2 %:.
V3 V3 V3

3 2 logs 3
11. log g5 27 - log, 525 = I1og53-Ilog:35=36i%:3 =[36].
3 2

12. 100'82 = (102)'8? = (10'¢2)* = [4].

logys 9 logs3 logsb
OB Y og. 5 - =93 _Iq].
logs 1 5,1 083 1 logs 5

14 In7  In7 |3
"InY49  2m7 (2]

(27@ + 5log25 49) (81@ _ 8log4 9)

13. logz 5 -

15.

3 4 5867 . Hlogs 3
27@ + 5losas 49 — (33)183% | plos7 — 93 1 7 — 15;
81@ — 8loga9 = g2logo4 _ 9310823 = 16 — 27 = —11;
3+5@ -5loes3 =3 4 5lo8s4.3 =34 4.3 = 15;

(27@‘73 + 5logas 49) (81@ - 81°g49) 15 (=11)

15 15 _'
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Pewenue mpenuposourot xapmouxy 7

1
. 1
1. log; V3= 4 logs3=|—=|.
9 -2 8
5 2
2. logﬁé/sE:%logzx: AL

3. 49'er V3 — (72)i‘°g73 = (710,;73)% =[v3].

1\ 3+3logs 3
> — pltlogs3 — 5. glogs3 —

4 (\3/5)3-Hog5 27 _ (55
=5-3=[15].
5. 70,21g10° _ ~0,2:5:1g10 _ (71)1 — _

log% 36 —ll l()g5 6

6 g T =11 =[8].
26  —*log;6
7 1l 8+2log1 6-—1 1 _1 31 2—2logz6+logz24 =
- glog1 0g16—logg o7 =2+ — logs og36+log; 24 =

3 3
24 1
= —logg 2 — logg 62 + logg 24 = logg 236 logs 3= .

lg3

8. 1g9-log; 0,1 = 21g 3 (— logg 10) = —2- 3 =[-2].

1
9. log, 0,01 —log, 55 V5 =1og, 0,01 — 2 log, 5 =

-2 5
= —2—log210+log25=logzﬁ =|-1].

10. In [(sin:r + cosz)? — sin 2x] =

= In (sin® z + 2sin z cos z + cos?

=1In (sin2 z + cos? x) = @

T — sin 2:1:) =
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11.

-

12.

13.

14.

15.

2 2 2
logg sin? 6 = logg (2) =?log22= —=1.

log349 - log 7 5 - logys 27 =
1 3

= 2logg 7 - Tlog75-510g53———610g37-log75-10g53 =
2

= 6logz 7°875 - logy 3 = 6logg 5 - logs 3 = 6 - logg 5°83% =[6].

logy 18 log, 9  logy 2 +logy 9 2log,y 3

= T I
loggg 2 logzy 2 log, 4-+log, 9 log, 8+log, 9
1+ 2log, 3 2log, 3
- €22 _ 1g2 = | log,3 =t |
24+2log, 3 3+2logy 3

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

1
log;6 (1081 (logor 3)> = 1082 ( logg (g logg 3)) =
9

_1 1 [ 1
i Y

logye (3 — v/5) + %Ing V3++v5=

= ilogz (3-V5) +ilog2 (3+V5) =

= }z(logQ (3—V5) +logy (3+ \/5)> =

:ilog2<(3— V’5) (3+\/5)) =ilog2(9— 5)=ilog24=.



198 Pemenns

Pewenue mpenuposounoli kapmouxu 8

1T -1 1
1.1 — =2 =|—-Z1.
Og25\/5 2 0g55 4

log, z = @

3. 160823 — 94logy 3 — (210g2 3)4 =34 = .

1\ 4+2logy 5
(25) = 22+log25 — 4. 5 =[20].

2. log%\/:r_z

INE NS

4 ( \/5)4+log225

5 log160,2 _Tllog25 | 3
. —_— 1 — | =
log 3 V5 4 logy 5 8
2

6. log 2 (sin71°-cos11° —sin11°-cos71°) = log 2 sin60° =
V3 V3
3
=log 2 % = .
V3

1 NAY
. 47l'_ . 477_ .
7. logwsm Z—;logzsm Z—7log2 (T) =
1
= Tlogy - =|—14]|.
70g24

8. 1g5-logy; 0,1 =1gh-

1lghs

-1
21g5

2

10g5 10 =

1
5|

logs 5 log3 5
9. 61+log3 2 Gl°g3 6 — 610g3 5-logg 3 (61036 3)1033 5 — 3log3 5 __ _

3 logs 2
logg2) - =1 = =|1].
(0g3 ) 9 0g23 10g32

10. log 5 V2 -log, 27 =

SIS

11. (12200 +1g0,5)"2 = (Ig (200 0,5)) "% =

- -2 _o2_|1
= (Ig10%) " =2 =17l
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12.

13.

14.

15.

ln{‘/ﬁ_

1 1
logyy (108; 1 (log, 2)) = logyy (_—3 log, (5 log, 2)) =
8

1 1

3|73

In¢3 iln3
3

1
=3 logs

1 3
Togs 9 log\/—a 2
81logs9 | 3 6 ‘ ((\/7) logys 7 125log256) —

409

B (92)103;95-|-3310E&3\/f_j . 7% 2logr 25 _ 53%101;56 —
o 409 -

52 4 (\/5)3 3y 54—6% 625 —216
—T'(%_(‘@ )‘ o~ e -~

1

logs (2+V3) + ———— =
ogs( ) log(2_\/§) 3

=logz (24 v/3) +logs (2 — v3) =logz ((2+ Vv3) (2 - V3)) =
= logg (4 — 3) = logg 1 =[0].



200 Pemmenusa

Pewenue mpeHuposounsr Kapmovex 2
(na ypasnenus u nepasencmea)
Pewerue mpernuposounoti kapmouxy 1
1. 32e+1 - 10.3° + 3 =0.
3:32%-10-3°4+3=0. Mycts 3° =t (t>0).
Torpa 3t2 — 10t + 3 = 0;

5++v256—-9 5+4

tig= = ;
3 3

t=3 3* =

1 1
t=—; 3 ==

3 3
rz=1
r =—1.
OtBer: z=1; z=-1.

2. 3-16%+2-81% < 5-36%.

Ilopenum obe yacTu HepaBeHCTBa Ha 36%:

3 4z+2 9m<5
9 4) —7

4 x
ITycts <§> =t (t>0). Torna 3t> -5t +2<0;

5+ _24 5+1 t=1
t12= = ; 2
) 6 6 t= 2.
X 3
3 1
"t
4 T
e o 1
r< -,
9) %3 2

Orser: [O;

N =
-
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3. /64 — /23243 112 =0.

6 3 3

2s — 22 412 =0. Tyers 22 =¢ (¢ > 0).
Torma t2 — 8t + 12 = 0; [z =0
3 B )
22=2 377 @[;:::3
2%:6 ;.—_logQG .’L‘—log68
Otser: * =3; x = logg8.
4. log, 9% -log3z = 4.
log. b
Bocnonb3yemcsa tem, uto log, b = O8c .
log.a
1 1 2 0
Nmeem: logs 9 + logs 27 log2z = 4; D(Y): s
logs = x # 1.
Cneposarenbro, 2 (1 + logz x)loggx = 4. Ilycrs loggz =t,
1
t24+t-2=0 =— ==
TOr A + [log3a: 2 =9 ¢ D).
O cx=—-; x=3.
TBET: & = o3 T

1 1
5. 2logys((1+2)(3—12)) — 3 log 5 (1+z) > log1 (5) .
5

-1
;log5((1 +2)(3-2) - = (1) logs (14 7) > logs 2 <

2 \2
logs (1 + z) + logs (3 — =) — logs (1 + z) > logs 2
S1(1+2)3—2)>0 Aad
1+z>0
logs (3 — x) > logs 2 3—z>2
< 43—-z2>0 < 4943-z>0
1+z>0 1+2>0.

Otger: (—1;1).
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2(z—=1)(z—4)
1 > 1.
6. logz z+5
2(x—1)(z—4)
log ;1) 245 2log 1y (z—1) &
[ (z-1>1 [ (z>2
2(zx—1 -4 -1 -4
2(:1:—1)(:1:—4)>x_1 (w—l)(w—-13)>0
§ z+5 ~ & z+5 ~
& rz—1<1 & T <2
z—1>0 z>1
2z —1)(z—4 1) (z -
(R0 | R
2(:r—1)(:r—4)< _1 (:r—l)(x—13)<0
| z+5 = L\ z+5 S
[( 7]
SN T,

<-W777>¢ A7

==

Ortser: [13;00).

7. CpaBuutb uncia logs 7 u logs 6.

logs 6 — logs 7 = logz 2 + 1 — logy 7.

1
= > 5 (logym +log; n),

3+1>1
2 2

IMockoneky log, m 5

nmeeM logs 2 = logg (logz 3 +logz 1),
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1
n 10g32+1—10g57> 5(10g33+10g31)+1—10g57=

3
= V125 11
= 1,5 —logs 7 = logs 52 — logs 7 = log;s — > logy - >0,

T.e. logs 6 > logs 7, uTo M TpeboBaIOCH OKA3aTh.

logg 15 =a

=7
10g12 18 =b 10g25 24 !

logy 15 logy 3 + logy 5
= =Q
log, 6 1+ logy 3

a = logg 15 =

TaKIM 06pa3oM, logy 5 = a + (a — 1) - logy 3.

10g218_1+210g23_b
logo 12 2+41logy3

C gpyroit ctoponsl, b=log;,18 =

log. 3 2b—1
oTkyga logy3 = ——.
yAa logg 2_b
CrnenoBaresibHO,
1 (logy 3 + 3) 55 *3
logos 24 = 5 0m5 -1\
0g2 2(a+(a—1)2—_b)
_ 2b—-1+6-—3b . 5—b
" 2(2a—ab+2ab—2b—a+1) 2(a—2b+ab+1)

5—-0b
(a—2b+1+abd)’
rae a = logg 15, b =log;, 18.

Urak, logys 24 = 5
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Pewenue mpenupogourot xapmouky 2
1. 3logs2 + 2 — z = logy (3% — 5277) .
logs 23 + logy 527 = logs (3“” - 52‘3”) ;
logs 8 - 5277 = logj (3“” — 52_“”) ;
8. 52—:1: =3 _ 52——z;
957
3x
9.5%%.37%=1; 5¥T.370H2=1q;
1522 =1; z=2

Otget: 2.

95277 = 3%

1 1
2. 3.4 42.92T =647 _ 2 .gl-2,
+3 6 59

1 l1-x -
. =21-472,
32 9 ;

3[4\ 1
2 \9g) ' Ty

T

1
Iycrs 310 =t (t > 0), Torma 2 + §t=84;
3t2 +t—252=0;
-1+ T¥304 —1455

t1,2 6 6 )
28 10 = 9O: = .
t=-3 ¢ (0;00); 3 % w=20

OTtset: 20.
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4. log,2 81 + logs, 729 = 3.

>0
DY) {*#1.
x;él
3
4 6
:3,]__[ 1 =t.
2logsyz + 1+ logsx Yotk 083 ¥
Ta2+6 3;, 32-5t—2=0
orma — +—— =3 — 5t —2=0;
T
5+v25+24 547
t12 = = ;
6 6
t:2 10g2.’1:=2 :L':g

t L 1 L
= —— xr= ——,
_1
OtBer: £=9; x =3 3.
5. 3log3z 4 glogse — 162,
3log§z — (3log3 x)log:;z — xlog:, :1:;

zlogs T 4 glogs — 162;  glogsT = 81, log%a: =4;

loggz =2 z=9
logs z = —2; T =

o=

1
Otmser: £=9; = 9

_{(m—3)(:r—1

)20
(z—3)(z+2) >0
) <0

(z—2)2>0 z#2
22— -6<0 (z—=3)(z+2)<0
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( 1 3
X
{ -2 3
. X
\
x
< -2 2 3
—~
|\
Otser: (—o00; —2] U [1;2) U (2;00).
7. CpaBHure uncia log, 3 u logs 11.
b 1
IIpu t >1 log, ot >3 (log, a + log, b) .
6 442 1
ITockonbky logy 3=log, 3 =log, (%) > 3 (logy 4 +log, 2),
1
nmeeM log, 3 —logs 11 > 5(10g2 4+ log, 2) — logs 11 =
3
=1,5—logs 11 = logs 52 — logs 11 = logs v/125 — logs 11 > 0.
Tak kak V125 > 11, 3Hauurt, logy 3 > logs 11, 4yTo u Tpebo-
BAJIOCH BBISICHHUTb.
lg30 1+1g3
8. 1 = = .
08530 = 15 T 1102
a-b=1log320-1g3 =1g3°8320 =1g20=1+1g2; lg2=ab—1;
1+1g3 1+0b 1+0b
l 0 = = = .
08530 = T ST (ab=1)  2-ab
1+b '

Urak, logs 30 = 7 rae a = logg20, b=Ig3.

—ab’
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Pewenue mperuposowhoti xapmouru 3
1. 9:1:-—1 _ 3z+1 4 32—3 _

9*-1 9. 3x“1+9 3271 = 1. Tycrs 3* 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=—3 & (0;00);
3 1l=9 z-1=2; z=3.
Orser: 3.
1 1 1

2.4 246 =9 s.
1
Paznenum obe yactu ypaBHeHus Ha 9 z:

()7 () o ()7 =00

-1++5 —1—\/5

Torma t2+t—1=0; t12= 5 ¢E(t)
rae E(t) — obnacte usmenenus pynkuum t(x )
1
V5—1  (2\7z L V-1 ~ log 3
2 \3) 7 & ‘T SY5-1y
3
Otser: log z_, 3
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8 8 — 9 + 9t?
T — > ] 4 8 0;
o aa—g o th 9a—gpn U
(3t—1)(3t+1) 1
0 = E(t
1 1 1 g m<1 z>logz 1
S B ViSRG ) RPN N
\/ ! 2) sz r<loga =.
=3
3 3 3
1
OtBer: (0; logo —) .
33
1
4. Pemure ypaBHeHUe (1 + %) lg3+1g2=1g (27 - \“’/5) .
1
D(Y): 27— /3 >0, 1o ecTb 3z < 27.
1 1 1
lg (3”5 -2) =1g (27— V/3); 632 =27 -3z,
1
Mycrs 32z =t (t>0). Torma
1
= - = 1
t24+6t—27T=0% t 9¢E(t); 320 =3; = _.
t=3 2
[TpoBepum, npunamjexxur i kopeab D(VY).
1 1
Ipu z = 5 mMeeM 32 <27, Te. 3 € D(Y).
1
Orger: 5
z—1
5. < 1.
logz (9 —3%) —3
-1) -1 -3
(x — 1) —logz (9 3)—!—3<O<I>
logg (9 — 3%) — 3 )
_ 31:+2 <9_3z
z + 2 < logg (9 — 3%)
R 9-3*>27
N logs (9 —3%) >3 g2 39 30 o

{x+2 > logs (9 — 3%)

logg (9 — 37) < 3 ImTea
0 —
L 11083 9-3°>0
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[ (9-3*+3*-9<0 0
3 < —18 . 9 51
ol (9-32+8-920 o’ 7107710
3% < 32
Otset: |lo g'2
eT. g310, .
6. log 3. (ac —-25x+1
2
x“+1 (a—l)
ITockonbky log, b a>0 nMeeM
JL a
b>0
a#1,
((a: —2,5z+1-1) 1) \
22 —25:r+1>0 #(@=25)(=a"+32-1) >0
3 ’ 222 — 52 +2>0
2 >0 < z>0
¢ +1
3z 22 -3z +1+#0;
41 )
\$2+1¢
3+
22 -3z +1=0; x=—2———\/5; 202 —5x+2=0;
5++v25-16 543
T1,2 = = ;
4 4
Y R
x
=2 )
1 { W .
\ o X
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7.

Cpasuure yucia (3log; 1862 + log;, 1866) u log, 1863.
OuesuiHo, uTo log, 1863 = log4 1863*.

C JPYyro# CTOPOHBI,

3logs 1862 + log;, 1866 = log,4(18623 - 1866);

18623 - 1866 = 1862% 4 4 - 18623 (Tax kak 1866 = 1862 + 4).
1863% = (1862 + 1)* = 1862% +4-18623 +6-18622 +4-1862+1
(tax kax (a+ b)* = a* + 4a3b + 6a2b% + 4ab® + b*).

Buaunt, 1863% > 1862 + 4 - 18623 = 18623 - 1866, T.e.

log, 1863 > log (18623 - 1866) = 3log; 1862 + log; ¢ 1866.
Urak, log, 1863 > 3log;e 1862 + log;¢ 1866.

logs 15 =a

=7

a=1logs15=1+logs3; logs3d =a—1;
log;24  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
log 5 48 = 3 (logs 3 + 4logs 2) =

:1<a_1+4(ab—a+1—b)):

3 3-2b
_3a—2ba—3+2b+4ab—4da+4—4b
N 3(3 — 2b) N
_2ab—2b—a+1
~ 3(3-2b)

2ab—2b—a+1

Urak, log;o548 = 5G-2)

rae a = logs 15, b =log;,24.
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Pewenue mpenuposounoti kapmouwxy 4

1. 42 —-10.2%"1 =24,
IMycts 2* =t (t>0).

Torna 4% =t2; t2 — 5t —24 =0; [zz8—3¢E(t),
2*=8;, x=3.
Otser: 3.

1 1 1

2. 6-92 —13-62 +6-4z <0.
1
Pasznesum obe yacTn HepaBeHCTBa Ha, 4z:

3\ > 3\ 3
. e Z_ e x < .
6 (2) 13(2) +6<0;
3
2

8 |

=t (t>0)=6t2-13t+6<0;

134160 — 144 1345

b2 = 12 12
3 1
t=35 9 3 3\z 3 3\z 2
2
_<t\_, P =) 21’ a =3
3 sstsy (3)7 =3 e=n (5)7=3
3’
1 1-—
2 _(3\z_3_ )z St <0
r=—1; —g(—) <o o
’ 1 1
3 2 2 11 +x>0
xT xT

0 1

Otser: (—o0; —1] U [1;00).

=
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3. V9 +3* -2 2>9-3%.
IIycts 3% =1t (t>0). Torma V2 +t—229-t&
9-t>0 <Y,
24t-2>(9-1)° t> —
o | HE=2 >0-1) & ~ 19 &
9-t<0 t>9
2
t"+t-220 (t+2)(t—1)>0
7 7 7
4— . T>4—; >1
‘i’te[w ) 3 2iyg 5 w2logsdyg
[ T,
47 !
19
L,
S/
t
201
L t
0O logs 4 ! ; 00
TBET: P .
N T
4. 5lossz y glogsz — 1950,
5logiz — (5l°g5z)log5 ¥ = 19857 1109TOMY HCXOIHOE ypaBHEHHE
npeobpa3yercst K By Z°85% + 19857 = 1250;
2. 1857 = 1250; %85 = 625; logizr=4 &
. =25
ez,
g5 - - 25'
OtBer: x =25; ¢ = %
5. 1g2 100z — 1g® 10z + 1g® = = 6.

(2+1gz)® — (1+1gz)? +1g%z = 6. Iycrs lgz = t. Torma

444t 412 -1-2t—t24+t2=6; t2+2t—3=0; iff
lgx=-3; Igx=1.

Otser: {0,001;10}.
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xTr —

1
)>o

6. logz_? (log2 3

T

ITockoneky log, b > 0 &

(a—1)(b-1)>0
a>0

b>0,
HMeeM
( z—1 z+6
! -1 -1 0
(1ome 55 -1) (552 -1) >
-1
! 0
) Og2x+2> <
r+6
0
L 3
( r—1 r+3
1 .
(ngz(xm)) 5 >0
@41’.—1 1 =
T+ 2
Lz > —6
(& +3)1 1 20
Tre s )
<’—‘>< -3 >0 =4
r+2
\z > —6 )
(| (z> -3
-
> -3 rx—1 S
z—1 2(z+2)
| 0
B2z 12) ¢ < -3
r< -3 r—1 <
< z—1 TV 2@+2)
10g22(x+2)<0 z—1 >
r< -2 2(z+2)
(z>—6 z < =2
(> —6




Pemenus

(¢ 3
: AL .
03 \
_EHS 7 " *
2($C+2) 4 3
_z+5 < { 57 N\2 R
SV 22 TP Tt
r—1
———>0 2.
\2(z+2) k %

< -2

lz > —6. g

S/
X
Otser: (—6;—5) U (=3;-2).
. 2\/10g23_3\/10g32.

[002
\/10gy 3 = 10g2 3 =4/ (log% 3) logz 2 = (logy 3) /logs 2,

crenoBaTesbHO, 2V 10823 — 9(logz3)y/logs 2 — 3v/logs 2,
Torna 2V logy3 __ 3y/logz2 _ g+/logz2 __ 34/logz2
Otser: 0.

log3135  loggh  logg 27 + logs 5 logs 5
" logy53 log405 3

1
logs 3+log3 5 logs 81+logz 5
= (3 + logs 5) (1 + logg 5) — logg 5 (4 + logz 5) =
=log25 + 4logs 5+ 3 — log2 5 — 4logy 5 = 3.

Otset: 3.
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Pewerue mpeHuposouHot Kapmouxy 5

13474 2 grt2=g.gv+1 L gut
3 4

13 4\ 13 13
21-4% = — .97+, = 1=1logs —;
1 ’ (9) TR T
3 39
=1 -1, z=Ilogy —
TRy T RERT
39
1 —
Otser: logy 28

2. (\/W2_4)z+( 5—@)“”:10. 5+\/2_=ﬁ§1,

x
I03TOMY, 00O3HAYNB ( 5+ v 24) =t (t>0), nmeem

1 /
t+2:10; t2-10t+1=0; t12=5+v24&

b+v2d) =5+v2L |5 =1
=4 T =4 =4
5++v24) =5-+24 rT_
- 2
N (2 =2
|z =—-2.
OtBer: £ =2; == —-2.
3. z+139-27° - 108 - 7% = 32.
139 108
[Iycts 2 =t (¢t > 0), Torga t+—t——t—2=32;

t3 —32t2 + 139t — 108 = 0; f(1) = 0, 3nauur, f(t) 6es
OCTaTKa, JeJHuTcd Ha ¢t — 1. BbinmosHUM neseHue:

8 —32t7+139t - 108 |t — 1
- 2 t2 — 31t + 108

—31t2 4139t

T —31t2+ 31t
T 108t—108
"~ 108t — 108
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Takum obpazom, t; = 1. Haiinem octajbHble KOPHH:

2 —31t+108=0; to=27; t3=4;

=1 r=1
r*=27T |xz=3
¥ =4 xr=2.

Otset: {1;3;2}.

2
. logy, = -logiz +logiz = 1.
x

logy 2 — logy

-log3z +logjz = 1.
logy 2 + logy 0BT+ l08 T
-1

1
I 1 =t, Btt=1,
ycTh logy x TOT A 1+¢ +

a) t=1; logez=1; x=2;
Q-2 —(1—t)(1+t)* (2 +1) =0;
(1-0(#-«1+02@W+n)=0;
22— 1+t (2 +1) =0
-t -23 -2 -2 -2t —-1=0.

6) tt+23 +12+2t+1=0.

t# —1.

Pasnenum obe uyacTu ypaBHenus Ha t° (mpu t > 0 perme-
Huil Her). 37eCh MBI UMeeM BO3BDATHOE YDaBHEHWE, T.e.
k03 DUIHUEHTHI IPY CTEIEHH, PABHOY IaJIEHHbIE OT Havaja
¥ KOHIIa, PABHBHI.

1 1 1 1
2 —0N- — - 2 _ 42 .
(t +t—2>+2(t+—t->+1_0, t+r=a; o®=t*+2+ 5

1
t2+ﬁ=a2—2; (a®-2)+2a+1=0; a*+2a—1=0;

1
[a:—lwi tHy=-1+v2
a=

1= t—f—%:—l—\/i;

2 - (V2-1)t+1=0; D<O0
2+ (V2+1)t+1=0; t12<0
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. - (V2+1)£v2v2-1 ) -(V2+1)£v2v2-1
1,2= ; logox= .
’ 2 2
_(\/§+1)i\/2\/§—1
OtBer: | 2=2 2
xr = 2.

5. 59887 < 10 — 21852,
(510g5 I)l°g5 TzlogsT <10, 28T <5, logs x'°8s % < logg 5

(rak kak y = logs r — dbynkuus Bozpacraiomas);

logsx < 1
logge < 1; {lo§5x > -1
5 .

1
Orser: (5,5) .

6. log,vV3zr+4>1<log,(3z+4)>2¢«
& log, (3z +4) > log, 22 &

(> 1 z>1
{3m+4>x2 22 -3x-4<0
& 3x+4<2? & 2’ -3z-4>0
3r+4>0 :1:>—1§
O<z<l 0<z<l.
- . W B

<\'\vl%[/ 4, x
(Tl 4

Otser: (1;4).

%) SO\ J



218 Pemennsa
lgb=a
=7
7. ”lg3=b 10g308 !
lg 15 a+b
l—-a=1-1g5=1g2; b=lglh; ——=log,15= ;
—a g5 g4, a+ g ) lg2 ng ) l_a)
log, 8 3 3 3
10g308: = = = b=
logy 30  logy 2+ logy 15 1+ logy 15 1+%
_3(1-a)
T o1+4b
3(1—a)
I/ITaK, ].Og308 = 1—+'b—

Borunciauts, 4ro 6ombie: log;gq 1323 min loggs 147.

log189 1323 = 1+ logg9 7 (1323 =189-7);

loggs 7 _ loggs 7

= 189 =3:63);
10g63 189 1 + 10g63 3 ( )

logg9 7 =
7
loggs 147 = 1 + loggs 3’
7
loges 3 = loggg 7 — loggs 3;
63\ 7
loges 7 =loges | 5~ | =1—2loge33; loges 5 =1—3loges3;

7
10g189 1323 — 10g63 147 = 10g189 7— 10g63 g =

- 1 + 10g63 3 1 + 10g63 3
1 —2loggz 3 — 1 — loggz 3 + 3logez 3 + 3loggs 3
1 + 10g63 3 o

—(1-3loggz 3) = —(1-3loggz 3) =

3 log25 3

= 1¥ loggy 3 > 0, Tak KaK loggg 3 > 0.

I/ITaK, 10g189 1323 > 10g63 147.
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Pewenue mpenuposowHots Kapmouwky 6
1. 8%+ 18 =2-27%,
Paznesinm obe wacTu ypaBHeHud Ha 27%:
8\ 2\°
— -] —2=0.
(=) ()
2 X
Beenem obo3nadeHne (g) =t (t>0). Torma t3+t—2=0;

f)=t+t-2 f(t)=0; f(1)=0.

Pasmenum t3+¢—2 na t — 1:

_t3 + t—2]t—-1
£ — ¢ 2 +t+2

2+ t—2
T2t

2 — 2

T2t—2

2 T
24+t+2=0 (D<0; teh), t=1, (—) =1; z=0.
Otser: z =0.

1
5_22:&—1‘

2z 2z—1 ts a2
24T + 2 =3 243 2;

b

T

1
2. 47— 3" 72 = 3°F

1 -1
22z<1+§> =3" 2(3+1);

3 z-2
Z.92z _ 4.3 2;
2
1
A )
JRal— . 4:1:—1,5 — 3z—1,5.
8 3 ) ’
4 z—1,5
(g) =1 z-15=0; z=15.

Otser:  =1,5.
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3z—5
3. B—x)3-7 <1,
[((3—z>1 <2 W »
3z—-5 3z -5 12 3
0 3
3- 5-z <0 W’Q*Z@'x
a) 3—z<1 ; z>2 2 7
3—z>0 r<3 © 3 >
o5 |Vaeos | 4 ZZZ2
. X
[ 3-=z 3—1z 12 3
X
6) 3—z=-1;, z=4.

(=1)"" <1 — ucruna.
2
Ortser: (—oo; lg) U (2;3) U {4}.

3
. logs, o +logiz =1.

logs % logs 3 — logs x

logiz = 1; logiz = 1.
log33:1:Jr 83T =15 10g33+log3x+ 083 ¥
-1
I 1 =t. T 2 =1;
ycTh logg orza 1+t+ ;
1—-t¢ 9
ot ):0;
1+t( (1+1)
—(1~t)(2+t)t_0.
1+t -
t=0
=1 loggx =0
& |loggz=1
t=-2
loggz = —2.
t# -1

1
0] 1 91;3;= .
TBET { 9}



Peluenne TpeHUPOBOYHBIX KAPTOYeK 2 (Ha ypaBHEHUsI M HEPaBeHCTBa) 221

5. logy z-logs z-logs x =log, x-logs x +log, xlogs x +1ogs zlogs .
IIycte £ = 1. Torma 0 =0, T.e. x =1 — pelnenue.
IMyctes = # 1, Torma log, x # 0.
Paznenum obe gactu ypaBHeHus Ha logy x:
logs x - logs

logs x - logs « = logg = + logs « + (logaz #0).
log,
1 log,
083 T _ logy3
= = 1 0
logox logoz  logy3 (logy z #0),
1
noaromy logs x - logg x = logg = + logs = + %8s
log, 3
Paznemum obe gactu ypaBHeHus Ha logs x # 0.
logs
6) 1 = .
) logs 2 logs log, 3
1 1
ITockonbky 83T _ 083 _ logs 5, nmeem

logsz  logsz
logs 5

logs x =logg 5+ 1+1logs2; loggz=logsz(5-3-2); z=30.
Ortser: {1;30}.

6. IIpomorapudmupyem obe 4aCcTH HEPABEHCTBA, 110 OCHOBAHUIO 2.
IMockonbky y = logy x — BO3pacraromas GyHKI¥s, IMeeM

1
(2- log z — 2log, z) logy z > log, —.
x

IIycty logy xz = t, Torma (2 — 2 —2t)t+t > 0;
—t(t24+2t-3)>0; —t(t+3)(t—1)>0.

T 077
N t

1
logo x < —3 O<a:<§
logoz <1 < <2
logoz >0 {a:>1

Otser: (0; %) u(1;2).



222 Pemmennsa

10g7 12=a

=7
10g12 24 = b 10g54 168 !

a-b=log;12-log,,24 =log; 24, Tak Kak log, b-log,c=log,c.
log;168 1+log;24 1+ab

10g54 168 =

log; 54  log;54  logy 54’
logs 54 3+ logs 2
log, 54 = 0g304 _ S +logg2
—— logg7 logs 7
1
log,24 = 1 +logyp2 =1+ —— = b;
0812 + log;o + 2 +1og, 3
1 3—-2b b—1
l :——2:——' 1 2= N
0823 =57 b—1' — BST 3 gp
logz12 1+ 2logs2
=log, 12 = = ;
@ =08 logg 7 logs7 '’
| 7_1+210g32_1+2§'f2},)_ 1
083 = N a T a(3-2b)’
3+logy2 3+ 2
logy 54 = Tog; = 3% _ 4 (8-5D).
083 a(3—28)

1+ab  1+ab
log; 54 a(8—5b)

I/ITaK, 10g54 168 =

1+ab
OTBeTZ 10g54 168 = m)‘
40
= —
zy = 40 Y
8. { & ]
1 . 4 gY
'8V = 40 (_0> _ 40
Yy

40
lgy-lg (5) =1g40; lgy(Ig40 —lgy) = lg40;
lg?y —1g40 - lgy +1g40 = 0;
D =1g%40 — 41g40 = 1g 40 (1g40 — 4) < 0,

Tak Kak 1g40 < 4. Cnenosarensho, (z,y) € (), T.e. cucrema
HE HMEET PEIICHU.
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Pewenue mpernuposowHoti xapmoukxy 7

z
1. 1432 =27,
Pemum ypaBHeHue rpadudecKu:
YA
[/
41 |
|
|
Vv 1
. 2 |
'i T
__[__3/“/ 1 :
-_ - 1
_ ¥ - |
2 | >
P x
x x x

2% = 42, nostomy 42 > 32 Ha (2;00). DTo 3HAUMT, 4TO
JpYrUX TOYEK MEepPecevyeHns: HeT.
Orser: x = 2.
2. 22:1: .9 _ 9. 631—1 + 42:1:—1 . 34:1:—2 =0.
1

22z.321_%~232.33z+z_241:‘_£15.34x:0.

Paszenum obe yacty ypasHeHus Ha 227 - 327

1 1
1—2.2%.37 4 — .922%.32z —
3 +36

Iycrs 6=t (t>0), Torma t2—12t+36=0; (¢t —6)°=0;
t=6; 6% =6.

Otser: = = 1.

3. (V2=vB) + (V2+V3) =4
\/2—\/5-\/2+\/§=1, mostomy 2 — /3 =
O6o3Ha9uM ( 2+\/§)Z=t (t>0).

1
2++3
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1
Torma t+Z:4; 2 —4t+1=0; t1,2:2:|:\/§€E(t);

(V2+3) =2+ 3 [:;;:2

(=
2+v3) =2-v3  lz=-2
r=2
Orser: [x=—2.

V21g(—z) = g Va2,
V2Ig(—z) =lglzl;  /2lg(-2) =1g(~);

—z >0 = || = —z. Hycrs lg(—2) = t, Torma V2t = t;
12 =2t [t:O Ig(—z) =0 1

= _ g(—z) = r=-
{t;O < t_2®[lg(—x)=2©[a¢=—100.

t>0
rz=-1

Otsert: {.’L':—IOO.
1+10g7(9—x)_ 2 —logs 4

log; (4+x)  logs (z+4)
O6unacte onpenenenuns: ypasaerus D(Y):
9—-2>0 z<9

r+4>0& x> -4
r+4#£1 x # -3

log7((4+z) (9 —z)) _ logs, %
logy (z + 4) logs (z +4)
log, b
IMockonbKy %8a® _ log, b, nmeem

og, ¢
25
log,q4((z+4)(9—2)) =log,, 4 VR

25 1
@+ O-2) =" —x2+5x+36:61;
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3
x2—5x—291=0; 4z — 20z — 119 = 0;

_ 104 VIO _ 10524 [o=85 _ .

1'1,2 - 4 - 4 9 T = _3’5 M

Otser: {8,5;—3,5}.

1 1 -3

6. log2((z+1)(z—3)) clo
logs (z — 3)
log, b
elog, 3((z+1)(z-3)) <1le log, b= og.

e log, _3((x+1)(z—3)) < log(y—3) (2 —3) &

& log, 3 (xz+1) <O0.

(a—1)(b—1)<0

IMockoneky log,b<0& ¢ a>0

b>0,

OCJIEJHEE COOTHOLIEHNE PABHOCHIIBLHO
(z+1-1)(z—-3-1)<0 z(x—4)<0
z+1>0 ez > -1

lz—-3>0 z > 3.
( _\9 4
x
< T
/77 i
\— %
Otser: (3;4).
7. lg64 = a; logyy V125 =7
3

3
a) 10g20 \5/ 125 = g 10g20 5=
3
5(1+2logs2)

5logs 20 =5 (logs 5 + logs 4) -

8 3ak. 1157
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6 6 .
logo 10 1+1logy5

6 6—a
082 o a 08s

6) lg64 =61g2 =

s _ 3 _ 3 _
») logyg V125 = 5(1+2logs2) 5(1+2_—“) -
_ 3(6—a)  3(6—a)
T 5(6-a+2a) 5(6+a)
3(6—a)

OTBeTC 10g20 \5/ 125 = m

8 {lgy“” = 2zlg (2z — y)

T—T=,/y—vy.
O6usactb onpeznenenus cucrembl D(C):
z20 x>0
2r—y>0 qy>0
y>0 y < 2.
lgy® =2zlg (2z — y) R zlgy = 2zlg (2x — y) N
T-T=\y-y VE-y=z-y
lgy =1g (22 — y)*
L N\E-wi-va-wm =0
z=0
L VY=Y
y = (2z —y)*
VZ =y z=y
1= = (22 — y)?
| i=vet+vy :>y(ocy)2:>
=0 y=(2z—-y)
y=0 ¢&D(C) Ve =1-/y
y=1




Pemtenne TpeHUpPOBOYHBIX KAPTOUEK 2 (HA ypaBHEHUs U HepaBeHcTBa) 227

_{x:y
. y=y? L -
v=(20-v9)"-v)
\va=1-v
z=y (1;1) € D(C)
V=9 (00) ¢ D(C)
= | l|y=
{y=(2(1—2\/17+y)—y):{y=(y—4\/z7+2)2
Vi=1-/y VZ=1- /.

y=y*+16y +4+4y — 8y,/y — 16,/7;
y? —8y/y+19y — 16,/y +4 = 0.
Hycts /y=1t (t>0), Toraa

t4 —8t3 + 19t — 16t +4 = 0.

Hycrs f(t) = t* — 83+ 19t2 — 16t + 4. f(1) = 0, 3mauwur,
V¥ =1 n y/z =0, HO HalilleHHas Tapa YHCeN He IPUHAJIe-
xut D(C).

f(t) menurcs 6e3 ocratka Ha (t — 1):

t4— 83+ 192 — 16t +4|t — 1
- |83 -7 +12t — 4
— 73 + 19¢2
-3 T2
12t2 — 16t
C12t% - 12t
— 4t+4

— 4t+4

th—8t3 + 192 16t +4=(t— 1) (83 -T2 + 12t — 4).
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Mycre g(t)=t3—Tt2+12t—4. Torma g(2) =0, cienoBaTebHO,
g (t) memwures Ha (t—2):

B -T2 412t —4|t -2
3 — 2t2 2 —5t+2

_ —5t2+12¢
— 5% 4+ 10¢
_2t—-4
2t—-4
—T2 412t —4=(t—2) (2 =5t +2).
Ecm t =2, 10 Vo = -1 u z € 0. Haiinem ocraspHble
KODHHU:
5++/25-8 + V17
—-5t+2=0; to2= > :5 ;/_EE(t).
5 5 17 -3-V17
a)\/—_i JT=1- +2‘/_= 2\/_<0;
xe(b
5 — V17 17-3
6)\/_——\/_ Vr=1- 2‘/_:*/_2 > 0.

IIpoBepuM BBINOTHUMOCTD YCIOBHSA Y < 2T, T.€. MPUHAMIJIEK-
HocTh HaiimeHHo# mapel yucen D(C). C yuerom Toro, 4ro
z>0 u y >0, 1agHOE yCJIOBUE MEPEXOIUT B \/37 < \/é . \/E,

o, 2= VAT f ‘[(\/_ 3) & (5— VIT)? < 2(VIT—-3)2 &

& 25417 - 10v/17 < 2(174+ 9 — 6V17) &
< 2¢/17 < 10 — wucTUHHO.

Takum 0b6pa3oM, ycjI0BHE BHIIIOJIHEHO.

5— V17 25+ 17 —-10v17 21 — 517
\/17:—, Te Y= 1 = 5 .

V17 3 1749 -6vV17 13 -3V17
VI=——— Te = 1 = 7 .

13 -3v17 21 —5v1
Otser: (1;1); (3 23\/_7, 25\/_7>
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Pewerue mpenuposouroti xapmouxu 8

1. 27.27%°49.27 — 237 _27.27" =38,
Ilycts 2% —3-27% =1t.
Torna, nockonbky (a—3b)® = a3 —9a2b+27ab? — 2763, umeem
t3=2%_9.27 4 27.27 _27.273% —
=—(27-2732+9.27 2% _27.272) = _g;

2°-3.27"=-2; 2242.22_3=0;

¥=-3¢E@y=2) __
[295:1; z=0.

Oter: z = 0.
2. 2v°+2-2 _ 93’4 _999. 1 c 7.
992 = 31-32; 27" (2%2 — 1) = 992.

2°—4 = 32 ) r=3
90+2 — 39 {x —4=5 [x=—3; z=3
212_4:31 = r+2=5 se3
2242 = 33 0
Oter: z = 3.
3. (22 -8z +16)"° < 1.
|z — 4)2(@=6) < |z — 4/
{|a:—4|>1 [‘”>5
<3 (—00;3)U(5;6)
2(z—6)<0
T < 6;
lz—4] <1
lz—4>0 0
2(z - 6) > 0.

Otser: (—00;3) U (5;6).
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logsz —1 9
4. —==—— —2logz/z + loggz = 3.
logs §
loggx — 1 9
————— —loggx + logzz = 3;
logs 3 °
logsz#1; x#3; logiz—loggz —2=0;
z=9
logg z = 2 - 1
loggx = —1 z=3

5.

1
Ortser: {9, §} .

logy, (2% — 5z + 6) < 1 < logy, (22 — 5z + 6) < logy, 2z &

) ( 1
2z > 1 a:>§
22— 52+6>0 1z-2)(z-3)>0
z?2 -5z +6 <2z ((z—6)(z—-1)<0
( 1
& 2z <1 & <=
2z >0 2
2 - 52+6>0 J:r>0
2?2 -5+ 6> 2r (z=2)(z-3)>0
) | ((z—-6)(z—-1)>0.
(27 R
i 377,
\ RS K
—\\1 6
L L x
) %
o %
{ YITINE 377000007,
A x
T 6
L\ *

Orser: (0; %) U (132) U (3;6).
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6. (x+4) -3l g =(z+1)]3° -1+ 3%t +1.

3% —1; >0 - 1; >1
37— 1] = P EZ =TT
1-3% x<0; l—z;, z<1.

a) ¢ <O0:
(x+4) -3 —p=(z+1)(1-3%) 43+ 1 1;
-3 +4-3%—-2=-2-3*-3+x+1+3-3°+1;
r=-—-1
(z+1)(3*-1)=0« L:zO ;= -—1

z<0
0) {x?():
r<l1
(z+4) -3 g =(z+1)(3° - 1) + 3=+ +1;
0=0=10;1).
B) z > 1

(x+4) 317+ —z = (2 +1)
r=-4
(z+4) (3> °-3)=0&<|z=1 ; z=1
x

Ortser: [0;1] U {-1}.

10g14 7 =a _9
7. 10g14 5—b 10g35 28 =7
log;28 2logy2+1
l 28 = = .
8) 10835 28 = 0 55 =~ Tog 5 11
1 1 1
§) =1 = = ; 1 2=——1.
) a=logi7 log;14 1+ log, 2’ O a

b 10g14 5
B) — = =
a

= =1 .
10g14 7 Og7 5
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2log;2+1  2(2-1)+1
1 2 —_— p—rg a p—tg
r) logs; 28 log; 5 + 1 g+1

._2—2a+a_2—a
~ b+a  a+bd

2—a
" 1 28 = .
TaK, l0g35 a+b
8. log logs (\/332 +1+ :r) < logz log (\/332 +1- x) .
3 5
1
[TockoNMbKy —————— = V22 + 1 + z, umeem
y Vzi+1l-—2z

1
— logg logs (\/x2 +1+ x) < logs logs N P &
x -z
& logg logs (\/x2 +1+ :r) >0&

logs ( Vz?+1+2)>0

& log (\/x2+1+x>>14:
logs (Va?+1+z)>1 °

vz2+1 >5
@{ it SV24+1>5-z &

Vez+1+z>1
5—x22>20 r<H
22 +1>(5—x) x>24
(= =
5—x<0 x>5
z2+12>0 V.

Ortset: (2,4;00).
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Pewenue 3auemnuxr xapmouex 1
(na ceoticmea nozapugpmos)

Pewenue 3avemnot xapmouxu 1

3
1. log1 V27 = %210&33: — .
9

8 2
logza::§= 2§ .

3. 3610g6 0,5 _ 62log6 0,5 _ (0,5)2 — .

343 logs
4. (YB)" T = (5) _ 5i+iose3 = 51 . 5logs =
= 5 . 3 = .

25 \ 3 _
5. (Ig25 —1g0,25) 7% = <lg 0—25) = (1g100) 3 =273 =

6. 10g78 _ ?10g72 :'

logs V2 Z10g,2

2. log%\g/:;=

I YN

=]

-4
1 _4_10 3
=t 81 1 g3
7. 33 83 _ 3 3

=32 =[9].

g 1 V2 1, 1
8. logl (Sln4 Z) = —2 10g2 (T) = —5 10g2 zl- =

4

1
= —5 (—2) 10g22 = .
. . 1 1
9. logg (8sin15° - cos 15°) = logg (4sin 30°) = 3 logy 2 = .

10. logz4 -log, 9 =logz4 - 2logy, 3 =4 - logg 2 - ——:.
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11. log5(\f2—6_+1)+log\/5\/\/%— =
1
:log5(\/%+1)+%log5(\f2—6_—l) =

2

:.log5 (V26 + 1) + logs (V26 — 1) =
= logs (V26 +1) (v26 — 1) = log; (26 — 1) =[2].

4
12. logss 84 — logg V14 = logg v/84 — logg V14 = 1036\/8_ =

14
10g6 \/_ l

1g27+1g12  1g(27-12) 1g(3*-2%) 21g(3%-2) 3]

13. = = = =
lg2+21g3  1g(2-32) lg(2 - 32) lg(2 - 32)

1

1
14. logys (logs, (logg 36)) = logys (logsy 2) = logys ==|—5]

1
15. - log30 36 +2log 1 —= = logg, 6 — log30 = logg 30 = .
30 V5 >
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Pewenue 3anemmot xapmouky 2

2
2 2
1. log: V49 = _ilog77= —3|
7
s 2 25 [1

— 3 — —

2. log%\/ag—— gl()ga(l— ? = 85 .
1

3. 958,52 _ (52) 110852 — 5dlogs2 _ 94 _

341 3 1 3—logy 3 1 1
4. (V2) ToeLS _ (23) _ol73loe3 _ o, (2l823) 75 =

1
—= 2
6 4\ 1
5. (InVef —In =(=-4=) =23=|=|
(e ) (3+3)
lo 4 110g5
6. o = +—— =[]

log 1 \/_ j_ log5 2

7. logg (sin 79° - cos 49° — sin49° - cos 79°) = logg sin 30° =

_1, 1 [1
—3%257 |73

1
2 3
8. 10g38-10g4\/§:310g32.%10g23:‘

9. log 2 (cos2 15° — sin? 15°) =log 2 cos30° =

V3
3
=log 2. % =[=1].

V3
|84
10. logyg 84 — log; /12 = log; v/84 — log; v/12 = log; =

10g7 \/_ I

Sl
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lg81+1g64 1g(81-64) 1g(3*-2°) 21g(32-23) 3
" 21g3+3lg2  1g(32-2%)  1g(32-23)  1g(3%-2%)

. 1
12. log, /3 (logyy (log,y 8)) = log, /5 (logyr 3) = log /3 3= [-2].

1
13. logg 16 — 3log1 V/3 = logs 2 + logg 3 = logg 6 =[1].
6

14. 5loss7 _ 7logs5 — @, TaK Kak a8 ¢ = clog e,

In V7 ! %ln7 1 1 1
15. o9 18 V10 _21n7+(“>1g10_6”6"@‘
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Pewenue 3avemmnoti xapmouxu 3

1.

2.

10.

11.

. logg (\/ﬁ -2)

1 -5
10g4 ﬁ = '7‘10g22 = m.

3
£ 9
5
log 3z Va :élogaa:.
llo 2 1
. 25108024 — 9571 %7 _ 5—dlogs2 _ 9—4 _ &l

8 log. 81 1\ 8+4log,3
+loj =
((Vi) 8201 (24> — 92+logy 3 _ 92, glogy 3

=4-3=[12].

log, 7 % logy 7 3

3 =72 4
logg 5 V49 2 logy 7

300 | "¢
(12300 — g 15 —1g2)™2 = (lg ) = (Ig10)™* =

15-2
— 1—26 — .

1
= logs 7
.log34910g1\/§=210g37%110g73: &:

Z logs 7

1

+— =
log,, /33
= logg (v/13 — 2) +logs (2 + V13) = logz (13 — 4) =.

2
3
. log 2 (sin60°)2 = logl~ (%) =.

V3 V3

1

log. /5 (5tg ) +logs (ctg a)’= 7 logs (5tga)+2logs (ctga) =
2

= 2logs (5tg o - ctg o) = 2logs 5 :'

1
2lg5+§lg16=lg52+lg4=lg25-4=lg100=.
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12 logs 21 _ logs 21
) 2logs 3 + % logs 49 — % log 5 v27 logs 9 + logs 7 — logs 3

_logs 21
~ logg21 '

Wi

1
13. logy; (logg(logsz 9)) = logy, 3=

14 logs 36 —logs 12 log;; 38 _ logs3 |1
) log; 9 " 2logs3  2logg3 |2

15. logs 6 -logg1l-logy 7 =0, Tak kKak loggl = II):]
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Pewenue 3auemmnots xapmouky 4

1
n 1
1. log1 v3= L logg3=|-——1|
27 -3 12

5
5
2. log /7 Vb = %Ingx'QZ 2,5].
2

3. glogz2 _ 32logz2 _ (3log3 2)2 —92 — '

log.2 6—2logs 5
4. (V3)TT® (32) = 33logs5 = | — |,

5. logs 25 _ ?log35 =.
logo V5 210g, 5

1
6. 31g5+ - 1g64 = lg5% +1g8 = 1g(125 - 8) = 11000 = [3].

. log; 30 _
) 2log; 5 — %log% 36 — élog\f7 V125
log 30 _ log; 30 _

- log; 25 + log; 6 — log; 5 logy 30

1 3
8. logg 3 - log /336 = logg 3 - log3 6=4. ©86 -

2 lg63
3 5\ 3
. (lg125—2lg2)3_ Ig 125 (3
. lg\B/Z—HgO,? lg<23.5—> —lg2i§

= (-3)° =|=27].

10. 2logg, o, Sinz + logg, o, (4 cos? 2) = logg,, o, (sin® z - 4 coAs2 x) =
= logg,, o, Sin® 2z = .

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
=—3‘lOg22_—‘ —g .

1
13. 3 log;5 36 — 3log 1 V2 = log;56 + log;p 2 = log;5 12 = -
12

14. 8log75-log61 — 810g75-0 — 80 :.

15. log; (3 — v2) — 2log1 V3 + V2 =

7

=logy (3 — v2) +log; (3+ v2) =log; (3—v2)(3+V2) =
= log; (9 — 2) = log; 7 =[1].
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Pewenue 3avemnoti xapmouxu 5

1.

2.

10.

11.

12.

13.

14.

15.

1 -2
logﬁzl—éz?log77=.

3

1 9
log 37 Vad = %logaa:.

3

. 95logs 7 — g2logs 7 — 72 — .

1y 6—3log, 3
- - 4
. (\3/5)6 log, 27 _ <23> — 22—log23 — 22 . 3—1 — .

logg7 _ glog,7 [T
log 315 (35) :flogﬂ 18|
1 3ln2 |3
. ln8-log4e—3ln2-§10g26—Em_ 3|

log 512—logy 9= 7 log2 12—10g29—10g2 9 -log2 16 = .
2

. 7log112 _ glogy; 7 — @’ TaK KaKk o8¢ — clogsa

. loggcos 16 =logg1 = @

Ccos T
lo cosz — lo sinz =lo —— =10 ct :1:=H.
Siga Stez Bigs o = 0ig, ctga =1

1 1
logyr (logg (logs 9)) = logyy (logg 2) = logay 3="3

1 1
510g1449—410gi v2=log,,7T+4- Zlog142 =logyy 7-2=.
14

-3 _3
log1 8 _ (—3logs 2 |1
logg 4 logs 2 27|

log,27 =~ logs0,5 % log, 3 logs 2
10g8 9 10g0,008 2 o % l()g2 3 —3 10g5 2
6ln3oln 1 ln5 _ 6ln3'0~ln5 — 60 — .

1 [31
3 12

_9,
T4
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Pewenue 3auemnoti xapmouxu 6

2
2 2
log V25 = 3 logs5=|—=|.
. -1 3
4
5 1
2. log NE %logzxz ?6 .
4
1
3. 698,65 — 6% %80 — (6°%5)% = 52 = [25].

1\ 10—5logg
4. (\5/5) 10—10g3 32 — (35) — 32—log32 — 9 . 3— log32 —_

9
= - = 4
2 20
5. llog:‘? - _llog?"r’ —4).
%89 5 —2logs5
1lg7 1
6. lg7-1 1 1 = 1 =
g7-logyl10=1g7- 1070 217 |2

2

18
7. log 518 —logz4 = log318 logz 4 =logs — 1 —log381=.

1

2
177

8. log5sin — 5 =log51 = @

9. 108 ye5sz (1 — sin z) =log gz cos’z = T logcoszcosx [6].
3

10. 4lo8s5 _ 5logsd — @, TaK KaK a8 ¢ = clogs 2,

N =

1
11. logg (logy; (logy 8)) = logg (logyy 3) = logg 3=

1
12. 3 log;527 — 2 log 1. V5 = logy5 3 +logy5 5 = logy5 15 = '

15



Pemenve 3aueTHBIX KapToyek 1 (Ha cBolicTBa J0rapudMoB) 243

13 log25% 3 logg 8 _——%log53_ 3logg 2 _l+§_ 11
'1og2_1527 logg0,25 S logs3 —2logg2 3 2 '

1
14. log\/g (\/1—1+ \/5) +

:log\/g9=.

15. In7-logye=1InT7-

. —logs(11-2)=
gy V3

1
2

11n7_ 1

logre— 20 12|
O87€ = o7 |2
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Pewenue 3auemnoti xapmouxu 7

2
5 2
1. 10g05%=i10g22: —5

2. log\/—\/——‘

log,a =

c.nl»—ﬂ|c.a|

3. 8log23 — 93loga3 — 33 —

|
ER3E

1\ 8—4log;2
4. (%)8—log3 16 _ (3Z> — 32-log32 =9.92°1 = 4,5]|.

1
logs V5 % 1
. = 21 .1 =[—=1
5 logi1 25 2 0825 : 108y 5 = =33
In3
6. In9-log se=2In3- 21()g3e-4ﬁ=.

6
7. log\/§54~log496 =log\/§54—log\/§92 =

54 54
=logﬁ9—%=log\/§§:10g\/§2=.

8. 2logz1l _ 1qlogs2 — @, TakK KaK '8¢ = clogsa,
3

3
logg 27+2 logg 2 logg(27 - 4) logg 108
9. : - = | = =2 | =[=27])
logg v/0,25+10gg 5 logg i logg Vits
3
10. log 8 =1log 58 = 10g2_% 2% = — logy 2 = .
4 2 T2

2 1
11. logg (logg (log, 16)) = logg (logg4) = logg 5 =3
4

1
12.§1g8-21g./_o,2=1g2 lg02——lg0— 1g10 =[1].

1.3
) 3 sin®x 3
13. 3logy, . sinz —log, , cos x—logtgzgagg——logtgztg ac—.
1 19\)° 19
14. log, 19 — 510g4 (6_4) = log, 19 — logy — o =log, 64 = .

15. 51g7olog61 — 5lg7~0 — 50 — .
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Pewenue 3auemmoti xapmourxu 8

2
3 2
1. log; %=i10g33: —=.
= -1 3
3
2. 1 v 5—%1 _|B
-Og% a—Iogaa—Z.
3

3. 2719852 = (3loza2)’ = 23 = [g].
6-logy 27_ 6-3loga 3 1 |4
0g2 — 92—logy3 _ 92 (9logy3\7'_ | =
4. (V2) (23) g2-loga3 _ 92 . (gloes) .

1
. logy V2 A logy2 1
" logg8  3logz2 | 6]

1 3lg3 3
. loga10 = 31g3 - = =222 |2
6. 1g27 -logg 10 = 31g 3 log310 2123 2

7. log ;524 —logg4® = log3 24—~ log3 23 =2 (logg 24 — log; 8) =

= 2logg 3 =[2].
8. 1080594 (1 — 2 sin? @) = log.og 24 COS 200 = .
9. 5logr3 _ 3logr 5 — @, TaK Kak al%8 ¢ = clogs ¢,
137

10. logysin - = = logy, sm —=log;1 = @

1
2

1 1 1
11. logg(log1 (logyy 7)) = logy | log1 (—) =logg = =|—=|.
5 1\2 37| 2

1
12. 2log;3 — log 1 8 =logis9+log;s 2 = logs18 = [1].
18

1
13. In8-log se=3In2- 7 logye = ———@

2
3

1 15 32 1 5
14. logg 15 — 3 logg <§2-> = logg 15 + logg =3 logy 25 = .

15. 8logs7logz1 — glogs 70 — g0 — .
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Pewenue 3auemnur xapmouex 2
(na ypasnenus u Hepaserncmaea)

Pewenue 3avemnoti xapmouru 1

1. 4/log, v5x = —log, 5.

1
1 <~
2

1 log,5<0
2 (1+1log. 5) = —log, 5 % (1 + log, 5) = log2 5.
t<0
ITycre log, 5 = ¢, Torma {;tf—ot—1=0 & [z:
1 _1
& log, 5 = —5; z 2=5 z=52 z=0,04

Otser: = = 0,04.

10g|3, (6 + 2z — 2?) < logjz, |3z]

|3z] > 1
6+ 22 — 22 < |32

22+2x-6>=0

6+ 2z — 22 >0 .

3r < —1

22 —52-6>0 Sz >—=

6+ 2z — 2% >0 2?2 — 5z —6<0.
\

a)qw>1 G)W%<1
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247

e - X
Orser: (1 — \/7;—1] U <—%;0) U (0; %) U [2;1 + \ﬁ)

3. (Va+Vi5) + (VI-VI5) =8,

1 T
V4 — V15 = ———u; 4+V15) =t; (t>0);
V4a++/15 ( ) (t>0
t+%:8; t2—8t+1=0; t1o=4++15
x
4+\/1_=(4+\/ﬁ)5<:>[x=2
4- V= (4+vI5)2 LT=7%

Ortger: {2;-2}.

4. 788l _glsz — ¢,

( \ 7
3 2 < (s ‘
] % ) Qvﬂ ?
N1/ NN . 3 2 *
2) \/ 1 S 6)[\ %
(7053 . | (222220
L 6 77" L %
] ) 4 ;
< x -—\QWZV e
N1/ \ 4 x
k/ ‘¥ |

Bamerum, uro 289 = 92182, [lycts 98¢ =t (¢t >0). Torma

2_ _ _n. t:3
2 t—6=0; [t=—2¢E(t);
z = /10.

Otser: V/10.

9lez =3, 2lgz =1;



Pemenns

2
¢+
1 1 <0«
080,5<0g6x 4>
( x2+x
logg >0 2
r+4 T
<:><0 SC2+SC 1g6 +4>1<=>
\ e T4
24z
2
o 4 a:2+4 T+ 6;
r°+x r+4
>6
Lz +4
z? —5x—24 (x—8)(z+3)
0.
x+4 x+4
OTBeT. (—4; —3) U (8;00).
45 3
. (z? +x+1)z+2>(a:2+x+1)
x? +z+12>1 - 2
x+5 4z 20
>3
12 2a:+1<0
s | [s2+z+1<1 o | p2F2
9 z+zx<0
“+x+1>0
2z +1
a:+5<3 12 > 0.
| z+2 -
[ ( -1 0
< X
N _% _
x
\
( -1 0
3
{ 2 -1
L\ *

Orser: (—2;—-1]U [—%;OJ .



Pemenue 3a4eTHLIX KapTo4ek 2 (Ha ypaBHeHWs U HePaBEHCTBA) 249
7. 3224 4 45.6% — 9. 225+2 —
81-3% +45.2%.3% —36-22% = (.
Pasnennm obe 4acTi ypaBHeHHs Ha 22%:
3 2z 3 x
1= 45. =] —-=36=0.
8 <2) + 45 (2> 36=0
3 xT
[Iycts <§> =t (t>0). Torga
9t2 + 5t — 4 = 0;
54+ B T1d -5+13 |t=T1EE(®)
ti2 = = ; 4
’ 18 18 t=—;
3
- == = -2,
(2) -5 =
Otget: —2.
8. logzg8 =a. logzg9 =7
3 3
I =—-logpr2=——— =aq;
a) loggs8 = 5 logg2 = 5 (11log3)
3
3 3—2a
logoy3d=——-1= ;
082 2a 2a '’
2a
log, 2 = .
083° = 3 94

1 1 1 3—2a

) logss 86 logs6 logz2+1 33‘3(1 +1

3—2a
7

Urak, logsg9 =
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Pewenue 3auemnoti xapmouxu 2

1. log, (logy (4* — 6)) < 1 & log, (log, (4 — 6)) < log, = &

[ (z2>1 z>1
4* > 6
log, (4* —6) < z
log (4% — 6) > 0 Fo2-0s0
& 82 s | |4-6>1 &
O0<z<l1
log, (4 —6) >0 2z<_x6<>11
| llogy (4" —6) > 42630
[ (z>1
x> log, 7
o | L@ =3 +2) <0 o
O0<zx<l1
x> logy 7 0
(2*=3)(2*+2) >0
z>1 z>1
Scr>logy7Te (T >logy 7
z < logy 3 z < logy 9.

Otser: (logy 7;10g, 9] .

2. z%log, 27 -loggx = = + 4.

>0
D(): {i . YuureiBas, yro log, 27 = 3log, 3

1 3
u loggx = 3 logs x, momydaem §x2 log, 3'83% = x + 4;
3
—x2=z+4; 322-2x—-8=0;

2
1+V/I¥24 145 “’:24 )
= ; T =2

T12 =

OTtseT: 2.
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3. 2827 416z l082” < 17.
16
Mycrs %822 =t (¢t > 0), Torma t+ - < 17;

2 —17t+ 16 t—1)(t—16
t+ <o;( )E )

(raxk kak y = logy * — BoO3pacTaomas GyHKIUA);

<0; 1<zl982% <16

logy 1 < log, 1827 < log,16; 0 <logiz <4 &

logy,z < 2 x<‘i
< qlogor > -2 & x>1
logoz #0 z#1.

Ortser: (i, 1) U (1;4).

4. 3. 7logx 2—1 + 3logz2 — 3log$ 2+1 4 3log;:,c 2—1‘

3 1 3 7
e 7loga_. 2 _ 3.310gr 2 _ 3logm2+ _3log1 2. el 7logx2 — _ .3log$ 2.
7 3 T 3 ’
7 log, 2—2
7log, 2—-2 _ glog, 2—2; <§> =1,
z? =2
log,2=2&dz>0 ; z=+2
x#1
Otser: = = V2.
5. (422 +22+1)° “>1e

& (4332 + 2z + 1)z2_z > (4@:2 + 2z + 1)0 &

[ [4z2+22+1>1
{3c vt 2z (22 +1) > 0

22—z>0

0 z(r—1)>0
& 4z +2z4+1<1 <
9 20 (2z+1) <0
4z +2x4+1>0
z(x—1)<0.

22—r<0



252 Pemenns

(Tt ST,
X
\ s
-\ X
4 _% 0
I %
9 0 !

\W
L\

Orser: ( 00; —g) U (1500) .

6. log;42=a. logyyl6="7

1 1 1
l 2 = = = Q. 1 7 = - — 1-
0814 logo14  1+1logy 7 @ & a
2 2 2
logyg 16 = log; 4 = 2log; 2 = =3 =2

logy7 1-1 1-a
2a
__a‘

Urak, logyy 16 = 1

7. (V7+avs) + (V7-4/3) =4
[Tycts (4 7+4\/§)z:t (t>0), Torma

1 1
7T—4v/3 = t+ =
V3= 7+ 4f t

- 4,—7+4\/§z:2+\/§
4/‘—7+4\/§z:2_\/§;
V2+\/§m:2+\/§ =2
2+v3) = (2+v3)7; le=-2

Oteer: {2;—-2}.

=4; t2-4t+1=0;
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8. 16% + 6257 — 3 - 100% — 2 - 4% (4% — 25%) + 2 - 40° = 0.
240 454 —3.227. 520 _ 9. 2% (220 _ 52%) 1 2. 237 . 57 = ()
247 4547 —3.2%0. 520 — 2. 247 4 2.2%0 . 520 1 2. 237 . 5T = ()
_22z‘52m_24z+54z+2.23z,51:O;
54z_(24:1:_2.221,21:.51:_}_221:.521:) =0;
5ic _ (22x_2z,5x)2 =0
(5% 4 2% — 27 . 57) (5% — 227 4 2% . 5%) = (.

PaznennM BelpakeHHe B KaxKI0il ckobke Ha 22%:
ERORN ORI
D <0 gna (2)21— (g)x_'_ 1=0;

(B 2 (00 e

225 (- (3)

B\ _ VBl
2/ 2 7
V5 -1
T =logs 5
2
-1
Otger: z = logs \/52 .

2
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Pewenue 3auemnoti xapmouxu 3

1 1
1. (2710323 4 5logzs 49) <8110g49 _ glog, 9) _

_ [(33)log32 1 5logs 7] ) [92log94 _ 93logy 3] _
=(8+7)(16 —27) =15-(—11) = —165.
OTtser: —165.

9. (21; _9. 2_z)log9(2z+3)—log3x >le

o (290 —92. 2—:0)10%9(21”4‘3)—10331 > (290 —92. 2—z)0 PEN

(27 —2-277>1
(222272 >1 $22 43> a2
{logg (2z+3)—logsz >0 >a: >0
e [[2r-2.27 <1 o |(22-2.27<1 &
27 —2.27% >0 <22%—2>0
| {logg (22+3)—loggz <0 2z + 3 < 22
| lz>0
[ ([22>2
(2 —2e_azo |21 0
{22 _9z_3<0 (z-3)(z+1)<0
\x>0 x>0
e | (22_92_9<0 o (2z<2 -
) 2% > —1(Vx)
22— 22-330 <x>%
L >0 >0
| (z=3)(z+1)>0
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[ (

z>1 lm

(z-3)(z+1)<0 AN 3%
x>0 %

\
= r<1 (
1 s .
2 27
x>0 - x Q)
(o

(x—3)(z+1)>20

L X

Ortser: [1;3]. {m

X

3. (log\/gx> \/log\/g3—logm9+4 =0.

ITockonbky log.xz = Z logjq z, log,b = oz, a’ HUCXOIHOE
ypaBHeHHe npeobpasyercs K Buny 2logs z4/2—2log, 3=—4.
1
3amerus, uro logs; * = ——, nonyyum
log, 3
2 —2log, 3 =4log2 3
V2 —2log, 3 =-2log, 3 & 8z B o
log,3<0
log,3=-1
2log23 +log,3—1=0 1
0g; 3 + log, - log,3 = =
log,3<0 2
log, 3 < 0;

1 1
log, 3 = —1; 3:;; z=3

OtBeT: T = —.

4. Yro 6osbine: log, 3 mim logs 57

m+n 1
log, —5 > 3 (log, m + log, n) upu a > 1, mosTomy
6 4+2 1
log, 3 = log, 5= logy —;——— > 3 (logy 4 + logy 2) =
1

=-(2+1)=1,5;
2(+) »n
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3
logy 3 —logz 5 > 1,5 —logs 5 =logz 32 — logz 5 =
= logs V27 — logg 5 > 0 (Tak kak /27 > 5).
Urak, logy 3 > logs 5.
5. |z—2" 23 clelz—2 23 |z-20 e
- [ z—2>1
lz—2>1 r—2< -1
{x2—2x—3<0 (z—-3)(x+1)<0
& |l —2] <1 & rz—2<1 &
z2-22-3>0 z—2>-1
| (z#2 {(w3)(w+1)>0
| |z #2
[ [x>3 [ 771 3 m
r<l1 > "
(x—3)(z+1)<0 RS 3,7
& <3 { Y, x
v>1 Ve,
(z=3)(z+1)>0 { 1 , 3 x
| |z #2. >
Otrser: (—1;1). -
6. (Va+2v8)  +(V5-26) = 19

1 sinz
52 6=—.ncm( 5+2\/6) =t (¢t>0),
Ve 5+2v6 ( )
1 10 t=3
Torma t+ =~ = —; 3t2 — 10t + 3 = 0; 1

VE+2v6=1/(V3+v2) = v3+2.

2) (V5+2v6)" =3= (V3+v2)" =3
sinleog(\/g+\/§)3 <1, tak Kak V3 + V2> 3:
T = (—1)'c arcsin log(\/gh/@) 3+7k; keZ.
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6) (\/5+2\/€>Sinz = _]_' = (\/§+ \/Q)Sinz _ é;

1
V5 +2v6 \/—+\f>3 sinx=log(\/§+\/§)(§);
=(-1)" ar081nlog(\/—+\/—)<1>+7m n € Z.

1
Bepno s, uTo log(\/gh/ﬁ) 3 < 17

1 1
log(y4va) 3 S108(varva) 55 ©

1 1
@§<\/§—\/§<:>§<3+2—2\/64:

8 44 22 484
2 4- = = = = .
< 2/6 < 5 94:\/6<94:6<81 JIOXKb

1
Takum o6pas3om, log( V3+V3) 3 > —1, T.e. pellleHue CyIie-
CTBYET.

Orser: a) z = (—1)®arcsin log(\/§+\/§) 3+7k;, kez;
6) z = (—-1)" arcsmlog(\/—_'_\/—) (1) +mn; n€Z.

7.2% _8.273¢ .27 4+12.27% = 1.
Ilycte 2% —2.27% =
Torza, nockonbky (a — b)3 = a3 — 3a2b + 3ab® — b3, nmeem
t3=2%_6.220.27412.29.2722 _8.27% =
=25 _6.20412.27° —8.27% —
=232 _8.2°3%_6.22412.27% = (22 —2.272)% 1e. ypas-
Henue npuobperaer Buyg (2% — 2 - 2_””)3 = 1. CienoBareybHO,

2T =2
T_9.9-T_1. 92Z_9T_9_()- _
Foza=l amere2=h; 2= _1¢E({y=2%;" L
Otser: 1. .
logs4 =a .
8. 10g53:b 10g25 12—— !
loggs 12 = 7 logs 1225(10g54+10g53)= %—.

9 3ak. 1157
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Pewenue 3auemnoti xapmouxu 4

lg3=a

=7
1. g2 =b logs 6 =7
a+b=1g3+1g2 =1g6;
1 1
1 =logg 10 — logg 2 = =
0gg 5 = logg 82 = 176 ~ Tog, 6
_ 1 1 _ a-@—lo 3
T a+b 1+logy3 b lge o2
1 1 1 b 1-b
“a+b a/b+1 a+b a+b a+bd
a+b
1 —
Og56 ——b
log, = —log; =

2.2z 2 -z 2 < -1
log; =
IIyecte ¢ 2 =t (t>0).

1 22+t —1 t—1)(t+1
Torma 2t—+1<0; -—<0~ g(_t__)

<0
W’[\ (—003 =1) ¢ E(2)
log; 1
r 2 < 3 (tak kaK y = log; * — yOwbiBaromas GyHKIUS)
2 &

log, z

z 2 >0 (Vo)

log 1
< log %z>10g1§@10g21$>1©
2 2 2
1

10g1$>1 log1x>10g1§ 0<:1:<1
. PN 2 2% & 2
og1z < —1 log1 z < log; 2 T > 2.

2 2 2

Otser: (O; %) U (2;00).
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-z _z_l l—m —2z—1 -z _z_l _x+l _x—l
3. 473 7 2=32""_2 L4744 T 2=3""T2437" 2,
1 1 1 1

z—1= —z—1

4772024+ 1)=3"23+1); 4 2-3""2=0

Otser: —1,5.
1. (Va- x/ﬁ)z +(vVa+ \/1—5)2 = (2v2)”.

Paznenum obe 4yacTu ypaBHEHUS Ha (2\/§)z :
x x

4-+/15 4+ +/15
— | Y =1

8
[4—+V1 /4 1
IIycty a = T\/_f)él, b= %ggl.

Ho a? +b% = 1, cnemoBaTesIbHO, MOXKHO MOJIOXKHUTh @ = Sina
u b=cosa.

Torna ypasHenne npumer Buf (sina)” + (cosa)” = 1. Dro
BO3MOXKHO, €CJIM T = 2, T.€. B CJly4ae TPUIOHOMETPHIECKOTO
TOXKJIECTBA.
Otser: 2.

1 1
logg (@2 — 72+ 12) ~ logg20°

logs 20 — logs (m2 — Tz + 12)
logs 20 - logg (22 — Tz + 12)

Samerny, uto logs 20 > 0, N03TOMY HEPaBEHCTBO IPUOOpPETAET

10g3 xz—;g-l—lQ
BUIL > 0.
1 2—Tr+12
ogs (¢2 — 7z +12) @a=1)(b=1)>0
ITockoneky log,b > 0 & <a>0 , HMeeM

b>0

22 —Tr+12
log(z2_74+412) %0 0=
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Pemenns

x? — Tz + 12 9
- (-—75——-Q(x—7x+m—4)>0@

22 —-Tz+12>0
(:)' (z% — 7z — 8) (:r2—7x+11) >0
2 —Tr+12>0;
2-Tx—-8=(z—8)(z+1); 2z2*-Tz+12=(zx—3)(z—4);
7iww—44 7i¢‘

22 —Tx+11=0; T12 =

/77»3 Y7
\/

Otser: (—o00;—1)U (%;3) U (4; 7+2\/5> U (8;00).

. logy (27 — 1) -logy (2°F! —2) > —2.

2
[Tycts log, (2% — 1) =

Torza logy (2°+! — 2) =—1—logy (2° —1); t(-1—1t)> -2
2
224+t-2<0; -2<t<l;
log, (2* —1) < 1
10g2 (22 — 1) > —2

22 _1<2 {W<3

=log,z —
BO3pacTamlas (QyHKIUs

= 9z 1>1¢>
4

5
log, 1<7 <logs 3 (y =log,x — BO3pacTaroumias GyHKIWS).

5
Orser: (10g2 i 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.
Pasnenum obe yactu ypaBHenus Ha 5%: 6 + 25 .47 = 25 . 2%,

Mycrs 2% =t (t > 0). Torma 25t — 25t 4+ 6 = 0;

f12 = ' x = log, 0,4.

3 [y 3
2545 5 5 z = log, 0,6
50 2 2

5 5

VEH/ 15
8 {(\3/*’5)‘/54"/?7=\/9:1:15 r 3 =z9
. & &
s/\VI=VY _ 873 VE—\y _2
(V) =V 25 =276
(2 #1 5
VZ4+\T=5 Ve=3
& 5 & _ 10 &
VT i=—g V=73
z=1 (Yy3>0) z=1 (vy>0);
( 2
:1::35 x:2g
& ¢ 100 ® 1
\y_ 9 Y= 9'

[Iycts y = t; mapa uucen (1;t) Vt > 0 sBisieTcs pelieHueM.

1
Otser: <2'§7; 115) U(1;t) tme Vt > 0.
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Pemenus

Pewenue 3auemmoti xapmouxu 5

1. logi z +loggz > 1.
2

+1) > 1;

1 1
§<Onlog3§+1>0;

1
1 I
logz = < logg (§> oga 31

1 1
10g3sf +loggz >1; loggzx T
083 5 logg 3
1+ logy %
logg x - —g132_ > 1, Tak Kak logs
083 35
log., 1
logs z < 83 2 T
1+logsz 5
1 1
TaK KakK T = 3 = logs 3.
10g3 5 +1 10g3 5 5

1 log1,53
Otger: 0< 2z < (5) .

24 — 21 — 2
2. 10g25_x2 <—> > ]. ==
= 14
24 — 2x — 12
© loggs_2 — 14
16
[ (25 — 12
>1
] 16
24 — 21 — 2 25 — 12
L 14 16
- '24—2x—a:2>0 -
14
25 — g2
{0< <1
16
24 — 2x — 12 <25—a:2
N 14 16

25 — z2
>loggs o2 | =75
16

)e

[ (22 <9
{x2+16:1:—17<0
22 +20—-24<0
z2>9
z2 < 25

z2 4+ 16z — 17> 0.
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<Y

<\

(ST
T 347

O

— w ML.

N 17
I \ v

Otser: (—3;1)U(3;4).

.

<Y

3. 817 —16% — 2- 9% (9° — 4%) + 36% = 0.
81% — 16* — 2 - 817 4+ 2- 36" + 36 = 0;
3-36% — 81% — 16* = 0;

)
3 2z
[ycrb <§) =t (t>0). Toroa
3+v9-4 3++5

_ 1=0: — . — .
B+1=0; tip=—pg—; 5 € (0;00)
CnenoBaTesbHO,
2z 1
3—'_2_\/5: (g) 2x=log3 3+2\/5 xzilogg 3+2\/5
2
3-vE (=T 3-vBET| 1. 3-vB
— | = 2x—log3 r=—logs .
2 2 5 2 3 2

345 1 3—«5}
'20g .
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logg (z +2y) +logy (z —2y) =1

4. 1 3 &
( T+ 2
lOgga:—2Z=1 z+2y=3(z—2y)
2,2 _ 1
el +t=d+ly S |5 Y =4ty o
rsc=4y T =4y
16y% +y2 =441 42 —y—8=0
o 1ty ¥ o 3 Y
z+2y >0 z+2y>0
(z—2y>0 z — 2y > 0;
1++1+4+1088 1+33
B2~y —8=0; yi2= =
’ 68 68
L 2
= —;r=
Y73
8 115
= ——r =—]—.
T 17

CJIeJlOBaTeIIbHO, Hallla CUCTEMa PaBHOCHUJIbHaA cnenylom;eﬁ CO-

BOKYITHOCTH:

@
Il

— HCTHHa

N8
+
NN o e

vV Vv
o o

~~
< N
-
|
— \1|°° D= DNof=

8

l

|

= =
—
&

< 115 — JIOXKb

1
5 16
—1—7+ﬁ>0

I
+
,-|)I_
~ (=]
\%
o

I
Ve
-

Orser: (2;

N
N—
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5. 5-2)% <1e (5-22)" < (5-422)°.

a) IMockonbKy -
a>1

f(z) <0

O<axl
f(x)=20
a =

r<?2
x> -2
< -1,75

T >2
< r< —2
—\/_<ac<\/_

= —1,75
2=4.

6) Ipu = =+/5 04V3+7 <1 —
B) Mlpu z = —5 05V5+7 —

Orser: [—2;—1,75] U [2; \/5] .

1
) < logy (logl
1 2 =

-1 -1
log, (log3 771 )+log2 (log3 oy 1) <0; 2log, <log3

6. log, (log3 z _T_

1 :1:——1<1 r—1

o

g3:zr—i-l o x+1

log, 222 > 0 2=l 4
o

g3:zr—i-l x+1

Vz € D(f),

—z¢>1
{4x+7

-z <1
{ -z2>0 &
dr+7 >

nMeeMm

5—22=1

=

9 J

( J
®
=Y

HCTHHA.

He oIpeJeJsieHo.

r+1
z—1]"

r—1
)
2x +4

rx+1




Iy (%) - g) =t. Torp t(t2+2):3
$34+2t-3=0; f()=t2+2t-3; f(1)=0.
Monemum f(t) wa t— 1:
B +2t-3[t-1
3 — t2 [2+t+3 (D<0)
t24+2t—3
2t
3t—3
S 3t-3

1 1
2 x 3 T

Urak, (t—1) (2 +t+3)=0; t=1; (g) —(5) =1
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1
9\ =
IMycrs (—)x =m (m >0), Torna

3
1 5 1+yT+4 145
m——=1; m*-m-1=0; my2= = ;
m ’ 2 2
1-v5 1
m:—2 ¢ (0;00) <2>; 1+V5 1 log 1+5
; —_ = ; e 2 .
1 =
. +T\/5 € (0:00) 3 2 T S 2

2
Otser: = =log,, s (g) .
2

8. Cpashure logs 5 u logy; 15.
1<10g35<2, 1<10g11 15 < 2.
Pasnesnnm unrepBan (1;2) Ha ase wacrtu: (1;1,5) u (1,5;2).
3
Hockoneky 1,5=1logs32 =logs3v/3 >logy5, 1<logy5<1,5.

3
[Mockombky 1,5 = log;; 112 = log;; 11v/11 > log;; 15,

1 <log;; 15 < 1,5.

Paznenum unrepsan (1;1,5) Ha ase 9actu:
5 b)
<1, Z) n (1,1,5> .
5 5 .
[Mockompky 1= logs 34 = logg 3v/3 < logg 5 (9v/3 < 25, Tak

5
kak 81-3 < 625), logg5 > e

5 5
[Mockompky 1= log;; 114 = logy; 11v/11 > logy, 15

(121-+/11 > 225; /11 > 3),
5

I 15 < -.

0g11 4

Urak, logsz 5 > log;; 15, uTo m TpeboBaIOCh BBIACHUTD.
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Pewenue 3auemnoti xapmouku 6
1. log4logy x + logy log, x < 2.

1. 1
3 logs logy x + logy 2 log, z < 25

1
log, v/log, = + log, logs 22 < 2;

1
logs (\ /logy x - 3 logs :r) < log, 4;

1
B (logyz)2 < 4 (log, x)
logy z > 0 logyz >0

Otser: (1;16].

2. 487+l _glez _ 3. 3l8x® — 0,
4.4's= _gples —3.32les = 0

Paszennm obe yacTu ypaBHeHHs Ha 3218%:

4.(2 (2} -3=0.
5 -6

2 lgx
[MycTs (g) =t (t>0), Torna 4t> —t — 3 = 0;

1+V1+48 1£7

t12 =

8 8 ’
t=1
3
= —— E M
(g) =1, lgx=0; x=1.

Otset: 1.

3

3 1 <

2 <8© ogoxr < 4
logoz >0
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3. lOg(z_l) (l’ + 1) >24&

& log(,_q) ( +1) > log(,_q) (z - 1)? e

[((z-1>1 '{w>2
41> (z—1)° 2% -3z <0
A rz—1<1 & x <2

z—1>0 z>1
! z+1< (z-1)>° | 22 -3z >0.

27

2%

< 0 3

o J

=Y

. J

N4 é

=Y

0 3

!

\
Otser: (2;3).
4. 222224 9(x+2)- 22+ 822 < (x +2)- 22 + 922 -2 + 8z + 16.
2? (222 -9 2°+8) —z (22 -9 - 27+8) -2 (22*—9 - 2°+8) <0;
(22 —2-2) (222 -9-2°+8) < 0;

(x—2)(x+1)(2*-8)(2*-1) <0

-1 0 2 3

=Y

Otset: [—1;0] U [2;3].
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5. Ix _ 4|(21:—9)(2z—7) <1

r =5
[flz—4>1 1 Llz<3
{(2x—9)(2x—7)<0 | (z —4,5)(z—35) <0
a) lr —4] <1 ; (2 <5
(2z—9)(2z-T7)>0 x =3
| {lz—4/>0 Ve 24
[ (z — 4,5) (z —3,5) > 0.

SYTIDN,
AT

0

A 4

.

=Y

6) llpu £ =4 07! — He ompeneneno.

Otser: [3;3,5] U [4,5;5].

6. (\/\/x2—8x+7+\/x2—8x—9)x+

+ (VVaT 8o+ T- Vil -8z —9) =2+,

(\/\/x2—8x+7+\/x2—8x—9)
1 +

+(\/\/x2—8x+7—\/x2—8x—9 s

4

7 _ 2 R,
ITycrs (\/\/:r 82474 Va? — 8z 9) =t (t>0).

4
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ITockonbKy
Va2 —-8z+T7+ Vz2—8x—9 Va?-8r+7—Va?-8z—-9
4 4 a
_ [P -8+ T2 +8249
B 16 -
xT
\/\/x2—8x+7—\/:r2—~8:r—9 1
rMeeM 1 = ;;

1
t+-=2 (t—1)*=0.
t <
\/x2—8a:+7+\/a:2—8x—9)

CrenoBaTenbHO, 1

Va2 -8z + 7+ V2 -8z —9=4;
V2 -8z +7=4—+Vz2—-8x—9;
22 —8x+7=16—8Vz2 —8r — 9+ 2% -8 —9;

=9
Vz2 -8z —9=0; [a:
r=-—1.
ITpoBepkoit yoexxaaeMcsi, 9T0 00a KOPHSI ITOIXONAT.

Otser: {-1;9}.

Yy
7 ()

lg(3z—y)+1g(y+x) —4lg2 =0.
3r—y>0

O6uacts onpenesnenus cucreMol D(C): .
pex (©) x>0

2x—

3. (§)2z-y+7- (g) : —6=0
lg(3z —y) (z +y)) =1g16.

2x—y .
2
IMycTs (g) 2 =t (t>0). Torna 3t>+ 7t —6=0;

_rxvaF _ —reu [P 8E(000)
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5 2z—y
2 2r —y =2
<_> =g woy=2 Y ;
3 3 Bz—y)(y+x)=16

y=2x—-2 y=2x—2
(3x — 22 + 2) (z + 2z — 2) = 16; 3z% + 4z — 20 = 0;

y=2r—2
=2
10 (2;2) € D(C).
T3
Otset: (2;2).

VZZ — 7z + 10 + 9log, % > 22 + 14z — 20 — 222 — 13.

[Ipumep nocratoyHo cTpaHHbIl. BeisicHuM Ha Beskmit cnydai
obJiacTb onpenenenus Hepasencrsa D(H):

2

5o adz>0 o |T=2
8 r xr =Db.
Uz —20—22>0 \(—2(&=5)(x=-2)>0

Bor 310 ma — ToNbKO nBa 3Hadenus! IIposepum.
Ilycte = = 2.

,/(2—5)(2—2)+910g4i >4+/-2(2-2)(5-2) 13

—9 > -9, 3HaUUT, * = 2 — KOpEHb.

IIycts x = 5.

5
\/(5—2)(5—5)+910g4§210+\/—2(5—5)(5—2)—13;
5 3 3 1
91084§>—3; 9-(log45—§>>—3; 10845—52—5;
1 7
log45216; log, 5 > log,46; 5>4V4; 125> 64V4;

125 > 128 — Jj10XkKb.

OtBer: = = 2.
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Pewenue 3avemmoti kapmouku 7

1. logyy (\/9—332 - 1) >1e

& logy, ( 9—12 -1 — 1) 2 log|, |z| &

rz>1
VI—22>2x+1
- o > 1 < -1
{M~m—1 > |z| 9-z*>1
< | [0<]z| <1 & {0<m<1 &
VI-—z2>2+1
VI—2Z>241
VI—12<22+1
9—122—-z—-1< |z
-1<z<0
{m>x+1
V9-—22<1
x>1 [[z>1
> 422 + 4z +1 522 + 4z —8<0 2)
T < 1 r< -1
z2 <8 6)
J0<a:<1 0<z<l
e |9-22>22+22+1 & Jx2+x—4<0 B)
\Q—x <d4r?2+4r+1 (52 +4x -8 >0
(_1<z<0 (1<z2<0
9—22>224+2x+1 22+ —-4<0
9-z2<1 2> 8 r)
_\Q—x >0 _\x2<9
522 + 4z — 8 = 0; x1’2=—2:|:5\/4ﬁ‘
~1+ /17

$2+£L‘—4———0; x1,2 = B
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( L
X
a) { -2-5\/4_4 -2+5«/H .
7725 -
6) 272 *
. x
()
-1-«ﬁ\7l :+wﬁ7 x
) 2z 2 >
) T %
-2-V44 -2+v44
\77777%,5 sV >
7/
1-«};7 -1:/1—7‘ x
2 p)
r) ) o
22 272 ﬂ
X
-3 377 3
\ ﬂ X
Orser: [—2\/5; —1) U [_2+T\/4_£1, 1
2. 10g20 80 — lOgBO 640 = (1 + 10g20 4) — (1 + 10g80 8) =
3

= 10g20 4— 10g80 8=2 10g20 2— 310g80 2=

2 3

" logy20  2+1logy20

4 — logy 20

Tak Kak logy 16 < logsy 20, logy 20(2 + logs 20) > 0.

log, 20  log,80
_ 4+2logy 20 — 3logy20
log, 20(2 + logy 20)
_ _ logy 16 — log, 20
~ Tog; 20(2 + 10g, 20)  logy 20(2 + log, 20)

Nrak, loggy 640 > logyy 80, 4To M TpeboBaIOCh BHISCHHUTD.
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3. log log; (\/a:2—~i—1 + x) < logzlog1 (\/x2—+l - :1:) &

7 7
1
& —log- lo (\/332+1+x><lo logr — &
g7 1087 1244 g7\/§?2—+—1——117
1
—— = VZT 1+
V2 +1—2x v v

& 2logy log, (\/2:2 +1 +:r) >0

log; (Vz2+1+z) >1
logy (Vz2+1+2) >0

SVE24l4zz>T7T V22 +1>T—2 &
o

< logy (\/ z2+1 +a:) >log, &

7T—x >0 <
22+1> (7-1)2 TS
& I S| 122+1>49 - 14z + 22 &
9 x>T
°+120
=<7 33 o<
o | Yz>48 o |°7°7S

Ortser: (3%; oo) .

4 6427 + 642V = 12
"] 647ty = 44/2.

IIycte 64° =t, t > 0; 64Y = 2z, z > 0. Torma cucrema
NIpUHNMAET BUJ
24+ 22 =12 (t+2)%2—2t-2=12
=4 =4
t-z=4v2 t-z=42
(t+2)2=1248V2 _ [(t+2)2=[2(1+v2)]’
=4 =4
t-z=4V2 t-z=4v2.
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5.

t+z=2(1+2)

a)
t-z=4V2.

" Ilo Teopeme, obparHoit Teopeme Buera, t u 2z aABIAIOT-

cAl KODHAMH ypaBHeHH m? — 2 (1 + \/i) m+ 4v2 = 0,
T.e. 60 t =2, z=2v/2, mbo t =22, z=2. Cieno-

BaTEJILHO,

— 4 1

==

64 = 2 4 ?
649 = 24/2 Y71

=

64% = 2/2 ( 1
T=-

64Y = 2 ) ‘11
YT &

6) t-z=4+2.

t ¥ z ABIAIOTCA KOPHIMHU ypaBHEHHS
k2+2(1+v2)k+4v2=0,
T.e. mubo t = —2, z = —2v2, mbo t = —2v/2, z= -2,

HO 1,z > 0, mO3TOMY B JaHHOM CJIydae PEIIeHHl HeT.

11 11
Ortser: (6’ Z) ; (Z’ 6) .
logs 30 logs 150 _ logs 30 logs 5 +logs 30

logsg5  loggd  1/logs30  1/logs 6
= logZ 30 — (1 + logs 30) logs 6 =

{t+z=—2(1+\/§)

= logg 30 — logs 30 - logs 6 — logs 6 =
= logs 30 (logs 30 — logs 6) — logs 6 =
= logy 30logs 5 — logs 6 =

= logs 30 — logs 6 = logs 5 = 1.
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6. log; g, (622 — 5z + 1) =log;_3, (4x2 —dr+1)+2&
& logy_o, (22 —1)(3z — 1) = logy_3, (22 — 1)? + 2 &

+1

1-2z>0
1-3z>0
1-2x#1
\1—3x7€1
log;_o,(1 —3z) =
1
SC<§
1
£L‘<§
\a:;éO.

log;_2,(1 — 3z)

[Iycrs logy_o,(1 — 3z) =t, Torma

2—t—2=0 [t:Q
1 t=-1

Tz < - & 1
3 1L'<§
0

z# z#0

=9

'[1081—233(1 —3z) =2
T < L

3
(z #0

([
SC<§

422 - =0

622 —5z+1=1
< {

OTBer:

(T #0

logy_g,(1 — 3z) = ~1
=4

N\

Ve

<~
(11 -3z =(1—22)2
1
1-3z=
=1T0
:L‘<1
3
(T #0
=0
z=1
z=0
z=3
x<%
x #0.

(1081 30 (1—2)+1og; _s,(1—3z) =2logy_s,(1—2c)+2

54
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7.

1
1 3 < <
0825z 3 + log, (2 — 5z)  logg (622 — 6z + 1)

1
] 1 2< =
& logg_5, 3 + logy_ s, logg (622 — 6 + 1)
s lo 6 < ! =
82-52 0 S logg (622 — 62 + 1)
1 1

< .
< Togg(2 —52) ° logg (622 — 6z 1 1)

Mycts logg(2 — 52) = a, logg (62° — 6z +1) = b. Torma

1 1 b—a
- &

0 < 6z2—6x+1 < 2—-5z

622 —6x+1>1 &
0 < 6z2—6x+1 < 2—5x

0<6z?2—6z+1<1

Sy T e N0
[ (b >a
a>0 @ _
Lb <0 a<0
(b;a b>0
a<0 b<a
b>0 a>0
=4 = =
(bga b>0
a>0 b<a
Lb>0 a<0
b<a b<0
a<0 )
b<0
{1086(2*5"3)<0 [[0<2-5z<1
logg (62 — 6z +1) >0 62% — 6 +1> 1
logg (62%—6z+1) < logg(2—5z)
N {10g6(2 5z) > 0 -
logg (62> — 6z +1) >0
logg (62%—6z+1) < logg(2—5z)
logg(2 — 5z) < 0
_{logz((6x2 ~)6:c+1) <0 L \0<2=5e <l
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i 9
‘s i

Tz <

( 1 1
3 2 -~
ba(z—1) >0 ;\M—?
622 —2—1<0 w
& 6x% — 6z > 0 \ *

gl O

1
622 —2—-1<0 3 2 =
"X
622 —6z+1>0 = S
- +
z>1 < X 6
X
2
r< g 1 2
- ° 5, 5
X

_\
3+v/9-6 3+V3
=

0,

622 —62+1=0&z12 = 5
1 3—\/3_6—15+5\/§_5\/§—9<

5 6 30 30
TaK Kak 25-3 — 81 < 0.

1 1 3-3
OTtBer: [—5,0) U (g,T> .

8.@2—4ﬁb&Ldb£w”m):2¢¢
(42 —4>0 2 -4>0
?—4#1 22 —4#1

=4
logs(5z — 9) >10 52 —9>1
| (log§ (52 — 9))3 =2 logz(5z — 9) = 2

(22 -4>0 z2-4>0
©<ﬁ_4¢1¢>a¥¢5 &1 =36.
x> 2 z>2 ’

5z —-9=9 x=36
Otser: 3,6.
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Omeemubt Ha UMO208bLEe CAMOCTOATNENLHDLE pa6omu

I/Imogoeaﬂ CamMocmoamenvHas paboma 1

1. [5]); 2. [1]; 3. 2_17;27 . 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)|.

Hmozosasa camocmoamenvras paboma 2

1.3-2.@-3..-4 5,10]; 5. [6=2]

6. | (—oo; —1)u(05 1)U (1,500 ; 7. |[—1;—1)U(6;oo)|;
1,

8. , 2;5]; 9. ; 10. X

Hmozosas camocmoamenvras paboma 3

1. [=2]; 2. [0); 3. [1]; 4. |45 |; 5. [IL101];
6. |[-1,25-1)U[0;00)]; 7. [(-L;0)U(1;2)];
8. [-v2-1) U(-3,0)U(0;1) U (v2;2v2) |; 9. | (VB-1;1)];

=0
10. {yzl .

Hmozosas camocmonmenvnas paboma 4
1. 23“_—01 ; 2. [log 8 < log; 32 < log, 5]; 3. [1]; 4. [0];
5. [1,25]; 6. (—m;—l]u[—é;——?]u[—@;l]u{O}
7. | (1= VB -1]u(-10)u(0:})u [V 1+ V6)
8. [2Bio0)]; 9. | (-1-3) | 10. [CZ0:2)]
Hmozosan camocmoamenwnas paboma 5

1. [9); 2. [3,75]; 3. [5]; 4. [28]; 5. [3]; 6. [20]; 7. | % |;
8. [F2o9): 9. [3; 10. [0

> w
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Hmozosasn camocmoamenvras paboma 6

{113 \/_3+\/_}

1.

;2. ;343};3. =0

277 4 4

4. [(0;1)U [\/§,oo)|;5. 071f

{
(-2

7. | (05278 u [2\/5,2 2 },8. [4:1,2:5);
9. [[-3;-2]U[1;3]]; 10. [z=3].
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