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§1. Beenenne

HamoMHMM OCHOBHBIE CBOWCTBAa TOKA3aTeNbHON W JIOTapu()MHIECKON
(hyHKIHIA.

B mxome mpuHMMaeTcs 0e3 A0Ka3aTeNbCTBA, YTO JUIS JTFOOBIX TOJOXKH-
TEJIBHBIX YHCEN @ U D M Mr00bIX JeHCTBUTENBHBIX YUCEN ¢ ¥ f3 CIpaBel-

JIUBBI CBOMCTBA:
a(l
Cl. a’a’ =a“”*. (2. —=a""’,
a?

b* b

Ecmn a>0, a#1, To dyHkius a* omin4HA OT MOCTOsSTHHOM. E€ Ha3wiBa-

C3. a"b” =(ab)". C4. a_“:(gj .

IOT MoKa3arenbHol (yHKuMel ¢ ocHoBanuem a. Ecmu a>1, To QyHKIus
a’ —MOoHOTOHHO Bo3pactatomass Ha R; ecmn O<a<l, To ¢yHKUUS
a" —MOHOTOHHO yObIBatomas Ha R. OOiacTh 3HAYeHUH TMOKA3aTEIHLHON
(byHKIMU — MHOKECTBO R BCeX MOJOKUTENbHBIX uncen. OTciona U U3 Mo-
HOTOHHOCTH CJIelyeT, uTo, ecnu a>0, a=1, To s m000ro monoKUTeIb-
Horo uncia N CyllecTByeT eIMHCTBEHHOE 4YHCIO X, Takoe, 4to &' =N .

3OTo umcno Ha3biBaeTcs jJorapudmom uncna N 1Mo ocHoBaHHIO & W 0003Ha-
qaercs log, N . I3 onpenenenus ciemyer, 4To

a“*" =N B OJI3.

OTO paBEeHCTBO HA3bIBAETCS OCHOBHBIM JIOTAPU(PMHUYECKUM TOMKIECTBOM
B OJI3 (tombko mis N >0,a>0, a=1).

B mikone mokassiBaercs, uro, eciu a>0,a=1 M >0, N >0, a — moboe

JIECTBUTEIBHOE YHCII0, TO BEPHBI (HOPMYIIBI

C5. log, MN =log, M +log, N. C6. Ioga% =log, M —log, N.

C7. log, M“ =alog, M.
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C8. Ecny, k Tomy e, b>0,b =1, To log, M = log, M _
log, a

[ocnennsist popmysia MO3BOJSAET MEPEXOUTH OT JIOTapu@ma 1Mo OCHOBa-
HUIO a K Jorapudmy mo ocHoBanuio b. OHa HaseiBaeTcs HopMmysol mepe-
X071 K HOBOMY OCHOBAHHIO.

CgoiicTBa 5 — 8 MpH BBIIICONNCAHHBIX YCIOBUSIX (M >0, N >O) SIBJIS-

IOTCSI TOXK/IECTBAMH M YUTAIOTCS KaK CIIpaBa HAJICBO, TaK U CJICBa HAIIPABO.
3amMeTuM, 0JIHAKO, UTO JIEBBIC U IIpaBbie yacTu paBeHCTB B C5 u C6 ume-

0T pa3HbIe 00JIACTH OIpEIeICHU: JeBas yacTh onpeneiaeHa mpu MN >0, a

npaBast — npy M >0, N >0. D10 Hamo y4WTHIBaTh NMPHU pPEHICHUH 3aad:

MN >0 mne Tompko Ttorma, xorma M >0, N>0, HO u Torma, Korma
M <0, N<O. Yurem, 4TO MN:(—M)(—N), u ot —M >0,—N>0 (B
cuny C5) IOga(—M )(—N)zloga (—M)+|Oga (—N). Teneps 3anuiieM 60-
nee ooy popmyry

C5*. Eemu MN >0, 1o log, MN = log,|M |+ log,|N|.

C9. Eemu M #0, N %0, 1o log,|M|+ log,|N|=log,|MN|.

AHajoruyHo IIOKa3bIBaACTCsA, 4YTO

C6*. Ectu MN >0, To Ioga%zloga|M|—loga|N|.

C10. EcouM #0,N #0, To log, |[M|-log, N|=log,

M
ol

C7*. Ecom M #0, 10 mis nr000ro HATypalbHOTO N BEPHO, 4YTO
2n _
log, M*" =2nlog, |M|.
Bce ceoiicmea yumaiomces 6 o6e cmoponst (m. e. A6AAIOMCA MOHCOe-
cmeamu), npu blNOJIHEHUU NPUBEOEHHBIX 0151 KAXNCO020 U3 HUX YC108UIL.

§2. Jlorapu¢mupoBaHue U NOTEHIIUPOBaHNE

[Ipu pemeHnn noka3aTeIbHBIX U JOTapUPMUIECKUX YPaBHEHHH 0COOCH-
HO 4acTO HCIOJIb3YIOTCS [1Ba IpeoOpa3oBaHMs: NOTEHIUPOBAHUE U JIOTa-
pudmupoBanue. DTH npeodpa3zoBaHusl HE SBISIIOTCS paBHOCHIBHBIMH. Jlo-
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rapupMUpOBaHHEM ypaBHEHUS f (X) = g(x) 1o OCHOBaHHIO

a (a >0, a;tl) Ha3bIBaeTCs nepexon K ypasHenuto log, f (X) =log, g(x).

[Ipu 3TOM 06NIACTH CYIIECTBOBAHMS YPaBHEHUS CY>KaeTcs, T. K. JIOTapuPMbI
CYLIECTBYIOT TOJIBKO Y ITOJIOKUTEIbHbIX YUCE]I.

x=0,
Hampumep, x° =x<|x=-1 a lgx®=Igx<> x=1. Ypasuenns ue
x=1.
PaBHOCHUIIBHEL, T. K. HMEIOT Pa3HbIE MHOKECTBA PEIICHHUIA.
[MoreHumpoBaHueM Ha3bIBACTCS nepexon oT YpaBHEHHS
log, f(x)=log, g(x) x ypasmenmo f(x)=g(x). Ilpu stoM oGmacts
Onpejie]eHUs PACIIUPSETCA, T. K. BTOPOE yPABHEHHE MOMKET CYLIECTBOBATH
npu mo6bix T (X), g(X), a mepBoe — TONIBKO NpH MONOKHTEbHBIX. [103T0-
MYy 3aIlIMIIeM 1 3allOMHHM:

Cl11. Ecnu f(X) = g(x) 7 f(X)>O WITH g(x)>0, To0 log, f(X)z Iogag(x).
C12. Ecun log, f(x)=1log, g(x), o f(x)>0, g(x)>0u f(x)=g(x)

[Mpu pemieHnH JTOrapUPMUIECKOTO YpaBHEHUS JAOCTATOYHO IMPOBEPUTH
MOJIOKHUTEIIBHOCTh OJHON M3 (YHKUMH, T. K. U3 MOCIEIYIOIEro uX paBeH-
CTBa CIIEAYeT MOJIOKUTENbHOCTh U npyrod. Mrak, u3 Cl1 u C12 caenyer
yCIIOBHE PaBHOCHJIBHOCTH

log, f(x)=1log, g(x) < { (YP JI1)

§3. Iloka3aTenbHbIe ypaBHeHUS
W3  MOHOTOHHOCTH  MOKa3aTelIbHOM  (QYHKOMM  CJIEOyeT,  YTO
a'=a’ o x=y.

U3 cBoiicTB mokazaTenbHON (pyHKIMU cieayer, uTo, ecnu a>0,a#=1, To
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npocTeiiiee nokasarenbHoe ypasHenue a* =b npu b<0 He umeer pemre-
Hust, a mpu b >0 umeer equncTBeHHbI Kopers X =10g, D.

Hns ycrentHoro perieHrss OONBITUHCTBA yYeOHBIX HPHUMEPOB peEIIaro-
MM SIBJIIETCS YMEHHE MPpeoOpa3oBaTh MCXOMHOE YpaBHEHHE K Oolee mpo-
ctoMy. boree mpocTsIMI MOKHO CUHATATh [BA OCHOBHBIX YPaBHEHHUSI:

1. o'W = b(x) = f(x)=1log, b(x),
2. gla’™)=o.

VpaBHeHHe 2 3aMeHO mepeMeHHOH a’ ™) =/ cpoaures x YpaBHEHUIO
g (t) =0, y KOTOPOro OTBICKHBAIOTCSI TIOJIOKHUTEIbHBIC KOPHH, a 3aTeM pe-

IaroTCs ypaBHeHUs THma 1. 3aMeTuM, 4To
1" =g(x)=1=g(x) 0™ =g(x) <:>{

Mpumep 1. (MT'Y, 1970). 4° " 42=9.27% 2%

. 4\/3x2—2x+1 +2-9. 2\/3x2—2x 4. 22\/@ _9. 2x/3xz—2x +2=0<
- 4(2 /3x22x)z _g(zm )+ 20 (Zx/3x22x _ ZIZx/:sx?ZX _%j =0

x=1,

V32 -2x =13 -2x-1=0< 1
=4 X=—

3
VX2 -2x =2 O
OrtBer. 1, _—1 *
3

Mpumep 2. 8" —13-4"3 —279* +13.3* =0,
¢ 8 —13.43* —2%9¥ +13.3% = 0 > 2% -13. 273 - 2*3%* 113.3¥%* =0 =

@zsx[l_w.@* L) ) jo )
2 2 2
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IMycts (;j =¢>0, Torxa (*) npumer Bux 1—13t —t? +13t3 = 0.

1-13t —t* +13t° :0<:>(1—t2X1—13t):0<:>t:J_rl;%:x:o;—lo% 13,
2

Otser: 0,—log, 13. ¢

;
Mpumep 3. 500-8* :8-5)17.
05008 Z8.57 > 520% = 2%+ 291 5 & (3x-1)log, 2:%—3@
1

3 log52—3i(log52+3)c> xX=_,

3
6log; 2 x =-log, 5.

<X

1
Ortser: g,—log2 5.¢

IIpumep 4. o + 3 =35. ¢ D10 ypaBHeHHE YHaETCs PEIINTh, UCTIONb-

3ysl TO, YTO JIEBAsl YaCTh YPaBHEHHS SIBJISIETCS CTPOrO yOBIBArOIIeH QyHKIIH-
eit, kKoTopas 0b0e TONIOKUTETHFHOE 3HAUCHHE TIPUHUMAET TOJIBKO OJIUH pas.
IMoxbopom ybexmpaemest, uro X = —1.

Otger: —1.¢

Mpumep 5. MI'Y, 1997, ncux. ¢ — 1.) [Ipu Kakux AeHCTBUTENBHBIX P

ypasuenue 4° +2°7 +7 = p—4" —2.2"" umeer pemenne?
o4 +4.2 +7+%+4—1X— p=0c4"+4.-4-2"+(7-p)-4 +4-2"+1=0. Iycts
t =2% >0. Torna ypaBHEHHE TIPUMET BH]L

0.

t“+4t3+(7—p)12+4t+1:t2[t2 +4t+(7—p)+§+ti2j
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D10 BO3BpaTHOe ypaBHeHHWe. OHO pemraercss 3aMEHOH IepEeMEHHBIX
2 2 2
t"+1 (1) +2¢ t—1
=12 (=)
t t t
ro t >0. YpaBHeHHEe IPUHUMAET BHU]

[t2+2+ti2j+4(t+%)+(5— p)=y*+4y+(5-p)=0.

> 2 s mobo-

1 "
y:t+E, npu4eM y =

Zl\

NGB v

Tak KaK BepIiHa mapabonsl z = y° + 4y + (5 - p) pacroioKeHa ciieBa oOT

OCH Z W BETBH HAIPABICHBI BBEPX, TO KOPEHb ), = 2 CYyIIECTBYET TOTAA U
TOJIBKO TOT/1a, KOT/ia 2(2) <04+8+5-p<0<=p=>17.

Otger: [17;+x). ¢

§4. JlorapudgmMunyeckue ypaBHeHUs!

JlorapumMuveckre ypaBHEHHs CUMTAIOTCS CIOXHBIMH. Bo-TiepBbIX, ImO-
TOMY, 4TO y Jorapudma ectb o0nacTs onpeneneHus. Bo-BTopsix, mozasora-
pupMHYECKHE BBIPAXKECHUSI MOTYT OBITH JIIOOBIMU (DYHKIUSMH, U HAJO MOM-
HHUTb, YTO MOCIIEAYIOIUE NMPeoOpa30BaHusl MOTYT OBITh HEPAaBHOCHIBHBIMH
(HammpuMmep, BO3BeICHUE B KBaApaT), U MOTEPS UM NPHOOpETEHNE KOPHEH B
NPOMEXYTOYHBIX BBIKIAJIKaxX yxke He cBsizaHo ¢ O/I3 norapudmos. [Toatomy
NPY PEUICHUH MTPOCTHIX JIOTAPU(PMHUUECKUX YPaBHEHHH JIyUIIe TI0JIb30BaAThHCS
PaBHOCHIBHBIMH NpeoOpa3oBaHUsAMU. B mpoTHBHOM ciydae Hazmo 3amucarb
O/13 ypaBHEHUsI, HO HE HAJI0 HAXOJUTh €ro (PEelINTh BCE HEPAaBEHCTBA, CBS-

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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3anHble ¢ O/]3, ObIBaeT HAMHOTO TPYAHEE, YeM PEIINTh CaMO YpaBHCHHE, a
HMHOTAa M IPOCTO HEBO3MOXKHO). IToce HaxoKaeHUS KOpHEH HEOOX0AMMO B
9TOM clly4ae cieNiaTh mpoBepky. Eciu kopenb He npuHapiexut OJ13, To o
HE MOXET OBITh penieHueM. Eciu ke kopeHb npunaminexut O3, To Haxo
MOJICTABUTH €TI0 B ypaBHEHHUE.

OCHOBHBIMH THIIAMH JIOTAPU(PMHUICCKUX YPABHEHHU SIBISFOTCS CIEIYIO-
mwe ypaBHeHus. s mrobeix a>0,a=1

1. log, f(x)=1log, g(x) = {;Ei; ; g.(x), = {2(()):)) ; g(x), (VP JI1)
W3 nByx cucteM ymoOHO BRIOWPATH Ty, KOTOpas MPOIIIE.
2. gllog, f(x))=0.
pumep 6. (MI'Y, 1997, 6uodak) log, x +log, (x +1)=1.
.
log3x+log3(x+1)=1<:>{x>0’ @{x>0, <:>x=ﬂ.
log, x(x+1)=1"" |x* +x=3. 2

13
2
Mpumep 7. (MI'Y, 1998, ¢ — T ous.)

¢ log,; (log4 ij + 10g4(10g2 (16)c2 )): 0.

-1
OT1BeT: .

logob{log4 i) + 10g4(10g2(16x2 ))= 0=

1 1 4421
<:>_10g2(_ ngzxj_'_ ng( +2 ngx):O<:>

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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log, x <0,
- log, (4 +2log, x) = Iog{— I0922 ij =
log, x <0,
“ 4+2Iogzx:%log§x<:>Iog2x=4i4\/§<:>
o log,x=4- 42 < x =242
Orser: 24747 o

Mpumep 8. (MI'Y, 1999, meux. g —1) x°¥* +5.2°9* —4 =0,
. xlog74+5_2log7x_4:0<:>(210g2x)l°g74+5_2log7x_4:O<:>
&2 5.2 _4_ 0 (27 f 452 -0

415
©2|og7x:L\/ﬂcmg?)(:m%@@)(:?l 25
2 2

J41-5
|092 2
Otser: 7 K
OCOOHSIKOM CTOSIT YpaBHEHHs M HEPABEHCTBA, KOTOPbIE HEJB3si OTHECTH

HHU K TOKa3aTeJbHbIM, HU K Jorapudmuueckum. OHH conepxar (yHKLIUH

Buza log ) fx)m (a(x))f(x).

§5. CioskHast IKCIIOHEHTA. YpaBHEeHHe BHAA a(x)f(x) = a(X)g(X)

f
Paccmompum svipasrcenue y(x) = a(x) " Yro a0 30 ($yHKUUs, Kako-
Ba e€ 00J1acTh onpeaeIeHus?

Ilo onpeoenenuro, nonararor, s modoro € >0,C =1, a(x) >0

a(x)b(x) — Cb(X)IOgca(x) (01)

Paccmompum ypasnenue a(X)f ®) = a(x)g(x).
0J13: a(x)> 0.

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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a(x)f(x) =1Of(x)lga(x) a(x )g(x) —10908a00) 1o
10f®eal) _qgeal) ( )|ga(x ( )Iga( )

)=
)=0

< lga(x ( (x)
- lga(x) =0, (x
[fg<x3=gx> { o
CrnenoBaTenbHO,
a(x)™ =a(x)" < ﬁ‘((’;))ilé (x).» OB (VP T13)

a(x)'" = a(x)*" o {a(x) >0, (YP I13%)

X
3ameuanue. Mbl He pemaem ypasHenue (—2) =-8, motomy 4ToO

12
(—2)3 #(—2)*, re neBas 4acTh CYIIECTBYET, a IIPaBasi YacTh HE OIpe/ee-
Ha (B yPaBHEHHM HET OTPAHMYEHHH IS X, ¥ OHO MOKET IIPHHUMATh PaIfo-
HanbHble 3Hauenus!). OfHaKo, MbI pelnaeM ypasHenue (—2) =-8, rie 3a-
panee 3a1aHo, 4TO N— YUCIIO 1e0e (ONepaiy BO3BEIECHHS B PAHOHAb-
HYIO CTeNeHb U HATYpalbHYIO CTeNeHb pasHble! BCIOMHHM, KCTaTH, 4TO
-8 ;t( ) T. K. JIEBast 4acTh CYIIECTBYET, a IpaBasi — HET).

Ipumep 9. Peminte ypaBHeHue X< =x¥,

¢ O13: x>0.
BOMB x* =x 7 107 1002398 o Jgx{x? +3x+2)=0 <
< lgx(x+2)(x+1)=0e x=1.
Kopuu — 1, — 2 ne 6xo0am ¢ O/]3. I1o, HeCMOTpPS HA TO, YTO
-1 =(-1).(-2)" =(-2)".

Otser: {1}. ¢

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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Ipumep 10. (MI'Y, 1998, xumdax.) [Ipu kakux 3HAYCHHUIX HapaMmeTpa
a ypaBHEHHE

(Vo —3ax+8 + Vi —3ax+6) + [\x*~3ax+8 - —3ax+6) =22

HUMECT CANMHCTBCHHOC pemeHHe?

¢ CHauvana YOPOCTUM JICBYIO YaCTh YpaBHCHUS. 3aMeqaeM, 4qTo

X —3ax+8 —/x’ —3ax+6 ) = 2 .
( ) (V/x? —3ax+8 +x* —3ax+6 )

Ilycts t = (x/ X* —3ax +8 +/x° —3ax + 6) , TOTJIa yPaBHEHUE IPUMET BUJI:

X X

- x X 2 x
t+2—=2-25 2 —2.22 . 440" ={z—22j =0=t=22=
t

:>(\/x2 —3ax +8 ++/x —3ax+6)X =22 < B cuny (YP I13),
xlg(\/xz—3ax+8+\/x2—3ax+6):xlg\/§<:>

x=0,
=
X2 —3ax+8 +/x% —3ax+6 = /2.

Mau1 BUJUM, YTO IIpU MO0OM 3HAYCHUH napaMeTrpa a €CThb PCIICHHUC

*)

x=0, mo3ToMy i1 €IUHCTBEHHOCTH PEIICHUs YPaBHEHUS HEOOXOIUMO H
JIOCTaTOYHO, YTOOBI BTOPOE YPABHEHUE COBOKYITHOCTH HE UMEJIO PEIICHUH.

OJ13 (*): x* —3ax+6>0.
Eemn X2 —3aX+6 >0, 10 VX2 —3aX+8+ VX2 —3ax+6 > /2.

Eemn X2 —3ax+6 =0, 10 VX2 —3aX +8 + X2 —3ax+6 =~/2.

3ajlaHHOE ypaBHCHHE MMeeT eauHcTBeHHoe pemieHune (X =0 sBisercs
peLICHuEeM JaHHOTO ypaBHEHHs TIpu Jirobom al), ecim ypaBHeHHe

X’ —3ax+6=0 He MMEEeT PELIEHHIi, YTO UMEET MECTO TOTrJa M TOJIBKO TO-

ria, korma 9a° —24<0©ae[—¥;¥].

© 2013, 30T M®TU, KonecunkoBa Codus npranaHa
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

OTtBeT: (— 2\3/6 ; 2\3/6J ¢

§6. Jlorapu¢msl ¢ nepeMeHHbIM OCHOBAHUEM.
YpasHenns Buaa log (x)= log,(,) g(x)
Paccuompum svipancenue Y(x)=log aix) | (x).

Ilo onpeodenenuio, nns nodoro ¢ >0,c#1

log, ., f(x)= % (02)

T. e. Y(X)—3T0 yacTHOe ABYX NOrapudMOB, M OOIACTBIO ONMPECICHUS

(O/13) siBiIsIETCSI MHOXKECTBO X, Ha KOTOPOM
f(x)>0, a(x)>0, a(x)=L1.
Paccmompum ypasnenue 109,y f (X) =109,y g(x).
013: a(x)>0, a(x)=1, f(x)>0, g(x)>0.

Bocnonb3yemcst onpeaeneHHeM 02) u noy4yum B OJ13

(
log,g /()= log. . g(x) & f()) lg g(x)

(x) lgalx) <lg f(x)=lgglx) =

< f(x)=9(x).

log,,, f(x)=log,, 9(x) < f(x)=g(x) » O/13. (YP JI3)

Mo3kHO 3amucaTh MOJIHOE YCJI0BHUEC PAaBHOCUJIIBHOCTHU

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

f)=gx). (f(x)=g(x)
a(x) >0, N a(x)
(x)=1, a(x)

f(x)>0. g(x)

log,,) f(x)=log,, g(x) < (VP JI3%)

>0
#1,
>0

Mpumep 11. (MDTH, 1981) Pemute ypaBHeHHE
2log, (4+\/7) =2-log . 2.

N 2Iogx(4+\/§)=2—log&2©Iogx(4+\/§)=1—logX2<:>
4+\/_=§@x—2\/§—8=o,

<:>Iogx(4+\/;):logxg<:> x>0, =
X#1,

oJx=4<x=16.
Ortger: 16. ¢
Memoo unmepeanos ona no2apuhpmuueckux u nNOKa3amenbHulX Hepa-
6eHcme.
B kypce marematmueckoro anammsa s 10-ro kiacca J1oKa3bIBaeTcs
Teopema:

Ecmu f (x) Henpepviena Ha ompesKe [a;b] u ne oopawaemcs ¢ 0 na
OMKDPLINMOM HPOMEIHCYMEKE (a; b), mo f (x) umeem 0OUH U MOM Jce 3HAK
80 6CEX BHYMPEHHUX MOUKAX OMPE3KA [a; b].

DTO W €CTh OCHOBAaHME JUIi METOJAa WMHTEPBAIOB JUIA HENPEPHIBHON
GyHkimu: Haiity Hyu [ (x) ¥ ONpEENUTh 3HAKH f (x) Ha MIPOMEXYTKAX

MECKAY COCCAHUMU HYJISAMU, BBIYUCIIUB 3HAUYCHUS B Hp06HBIX TOYKax.

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

§7. Iloka3aTejibHbIE HEPABEHCTBA
PaccMoTpuM HepaBEeHCTBO af(x) > ag(x).
Ilycts f (x) u g(X)—HerepLIBHLIe (yHKIIMM Ha HEKOTOPOM IpOMeE-
xyTke X, Te 3agaHo uncio a>0. Torma a'™, a°® — TosKe HempepbIBHEL

ma X u k mepaserctBy a'” >a’" mpumenum merox nrTepsanos. Ero pe-
HIeHUe 3aBUCUT OT Toro, a >1 umm a <1.

1) Ecniz a >1, to f(x) > g(x) 17 (a—l)(f (X)— g(x))> 0.

2) Ecmm O<a<l, to f(X) < g(x) U OIISTH (a—l)(f (X)— g(x))> 0.

Bepno u o6parHoe:

1. ecym (a—1)( f (X)— g (X)) >0, Tonpu a >1 umeem f(x) > g(x) u
af s 90

2.ecn 0<a<1,1o f(x)< g(x) uomsms a >a’™,

Takum 00pa3oM, MBI BBIBEJIH YCIIOBUE PABHOCUILHOCTH

a’ > g*) & (a—1)f(x)-g(x))>0 (YPII1)

f(x X
IIpu paccMoTpeHnn HEpaBeHCTBa a ) < a9 venseres smax HEPaBEHCTBA
B (YP II1), u MBI BUAMM, 4TO

3HaK pa3sHOCTH af(x) - ag(x)

IPOU3BEICHHUS (a — 1)( f (X) — g(x)) (VP I12)

COBIIagacT CO 3HAKOM

Hpumep 12. (MI'Y, 1999, ¢ — T nous.) Pemnte HepaBeHCTBO
3.4 £3<10-27

¢ 3.2 —10-2@+3<o<:>(2m—3X2m ‘%}<o©

o277 3022 <3<0<y/2-x<l0g,3<
<0<2-x<logi3<2-logi3<x<2.

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

OTBeT: (2 —log: 3; 2]. .

Mpumep 13. (MI'Y, 1999, mexmart.). Pemunre HepaBeHCTBO

3(x+3)2 +;S3x2—2 47

2 1 2 2 2
. 3(x+3) +§S3x -2 +272x+3 — 3* +6x+9 +3—2 <3* —2+36x+9 PN

=37 (o 232)- (37 —37)<0 e 3 -3 37 —37)<0 =

x=0,
B cuty (VP I12), x*(6x+9+2)<0 < .1
x<——.
6
Otser: (—w;—lg}u{O}. .
x'+x-=2

IIpumep 14. Permnte HepaBEHCTBO > > 0.
(3 -1 —16)

xP+x=2

"B ok 16

)2 0 < B cuny (YP I12),

X # =2,
Gradel) S0l ) e re (@]
(x-0 x> —4) m >0
Ortger: (0;1]u(2;+oo). .
ITpumep 15. (MT'Y, 2000, nous.) Pemvte HepaBEHCTBO 2% 3" <6.
. 2x2 3 <f e 2x2 .2xlog23 < zlogzﬁ PN 2x2+xlog23 < 2I0926 PN
< x* +xlog,3-1log, 6 <0<« (x—1)x+log, 6)<0 < —log, 6 < x <1.
Oreer: (—log, 6:1). #

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

Ipumep 16. Pernre HepaBEHCTBO

(3x2 _ 3X27x _93 X4x _ 4x2+2x72)

Q2_5x+6) > 0.
. (3x - 3X2(X2_ 253 Xj_;; S ) >0 < B cuy (YPI12),
X =X

2 2 2
(x —1X—x—3 X—Xx —2x+2)>0©(x—1) (x+1)(x+3)(x+2)

(x—2)(x—3) (x—2)(x—3)
- + - + + - +
-3 -2 -1 1 2 3

C pucyHka CHUMaeM
Oreer: (—3;-2)U(=L1)U(1;2)U(3;+0). ¢
Mpumep 17. MI'Y,1973, 6uodax) Haiitu Bce 3HaueHus: napamerpa a,

>0

Xy

JUISL KaXKJIOTO M3 KOTOPBIX HepaBeHCTBO 4" —a-2" —a+3 <0 umeer xors
OBl OJTHO pelleHHE.
X 2
¢Ilycts 2° =t >0, toraa vepasenctso npumer Bux 1 —at—a+3<0.
IIpex e BCEro, HEPABEHCTBO UMEET PEILCHHE, €CIIH JUCKPUMHUHAHT HEOTPHU-
laTeseH, T. €.

D=a?+4a-12=(a+6)a—2)>0< ac(-w0,-6]u[2+wx)
a-vD _ _a+x/5_t }
—t: =t, |

ITpu sTOM, tz—at—a+3£0c>te{ > t >

Teneps 3aa4a COCTOUT B TOM, YTOOBI HAUTH BCEe @, IPH KOTOPBIX HEpa-

BCHCTBO BCPHO XOT OBI npu OJHOM HOJOKHUTCIHbHOM 3HAUCHUUN t. I[J'IH 9TO-
Io HCO6XO,Z[I/IMO n JO0CTATO4YHO, 4TOOBI OOJBIIHI KOpPCHb OBLT MOJOKUTENE-

HEIM, T. €.
_a++va’+4a-12

2

t, >0

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

a>0
5 S az2;
a +4a-12 >0,
& Sa>22=

a<0,
, 5 = I
| a +4a-12—-a” >0,

Oteer: [2;+). ¢
§8. HepaBencTBa Buga a(x)f ) > a(x)g(x)

PaccmoTpuM HepaBeHCTBO a(x)f(x) >a(x)g(x) , Tne a(x), f (x), g(x)_
HenpepbiBHBIE pyHKIUH. O/]3: a(x) >0.

BocmonezyemMcsi onpe/ieieHHeM CIIOKHOW IKCIIOHEHTHI, B3sB B Ka4ecTBE
C ymcio € (MOXHO B3STh JIF000E APYroe JoImycTuMoe 9nciio). HepaBeHcTBO

Ina(x)

npuanmaer ug e > @8 Yenonpsys (YP I11), momyunm paBHO-

cuibHOE HepaBeHCTBO B O/13

(e—1)f(x)Ina(x)—g(x)Ina(x))= (e —1) f (x)— g(x))Ina(x)> 0,

a, ucrronbiys (YP JI3), Haliném okoHUATETbHOE PABHOCHIIEHOE HEPABEHCTBO

(a(x)-1) f(x)-g(x))>0
Hrak, MbI BBIBEIH €11IE OJHO YCIOBUE PABHOCWIBHOCTU
a(x)f(X) > a(x)g(x) A (a(x) —1)( f(x)- Q(X)) >0\ 0OJI3. (YPII5)

WJIX MTOJIHOC YCJIOBUC PABHOCHUJIBHOCTH IJIsL CTPOIrOro HEPaBCHCTBA

a(x)f(x) > a(x)g(x) S {El(x) >4 (YP I15%)

a(x)- 1)/ (x)- g(x)) > 0.

IToaTomy
3HAK pa3HOCTH a(x) 1 _ a(X)g(X) COBITAJIAaCT CO 3HAKOM
IPOU3BENEHHUS (a(x) - l)( f (X) - g(x)) B O]13. (YPII6)

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

Hpeumywiecmso (YP 116) cocrout B ToM, uto, ecin a(X), f(x), g(x)—

pamoHanbHble GyHKIMH, TO 32 OAHH LA Mbl Tiepenuv K KIacCUIecKo-
My BapHaHTy METOJIa HUHTEPBAJIOB.
IIpumep 18. Pemunrte HEpaBEeHCTBO

(56—x—x2)x372)(2 2(56—x—x2)zxz+sx.

¢ 0J13: 56-Xx—x*>0= x> +Xx-56<0<=xe(-87).

B OJ13, & cuny (VP T16), (56— x—x*)" * > (56— x—x2 ] ™
<::>(55—x—x2Xx3 —2x* —2x° —Sx)ZO(:)

-1-J221 —1++4221
| X— 5 X—= >

x(x-5)(x+1)<0=

— + — + - +
“1- 221 - X
- g 2 10 5 L4221 7

. ¢

Orser: (— 8; —1—7\/@} ul-10]u {5; _1%@}

§9. Jlorapudpmuyeckue HepaBencTBa. HepaBencTBa Bujaa

log, f(x)>0 m log, f(x)>log, g(x)

Iycrs f (X) >0, f (X) HenpepbiBHa Ha (C;d), toraa log, f (x) TOXeE
HenpepbiBeH Ha (C;d ), u st pewenns nepaserctsa 10g, f (X) >0 npume-

HUM MCTOJ UHTCPBAJIOB. HpI/I PCHICHUHN 3TOTr0 HCPABCHCTBA 3HAYCHUA f(X)

B “IIPpOOHBIX” TOYKAX MPHUIETCS CPABHUBATH C eAMHUIECH. Ecnn «mpoOHbIe»
TOYKH HE OYEHBb YAO0OHBIE, TO BHIYHCIEHUS MOTYT OKa3aThCs JOBOJIBHO T'PO-
Mmo3akumu. IToaTomy ¢ camoro Hayana yuTém 3To.

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

Paccmompum nepasencmeo log, f (x)>0(<0), raea—s3agaHHOE TONOKH-
TeNnbHOE Ynciio, a =1.

on3: f(x)>0.

ITokakeM, 4TO HMeeT MECTO YCIOBHE PABHOCHIBHOCTH

log, f(x)>0(<0)< (a—1)f(x)-1)>0(<0) s8OA3 (VP J14)

JleficTBUTEIIBHO,

1. Ecm a>1, 1o log, f(x)>0(<0) Torma m Tomeko Torma, korza
f (X)>1(<l), T. €. (a—l)(f (X) 1)> O(< 0)

2. Eem O<a<1, 1o log, f(x

f(x)<1(>1), r. e. omsTp (a—l)(f ( )—l) < O(> O). U, Ha060poT.
Ecmn (a—1) f(x)—1)>0(<0), To

1. npu a > 1 umeem f(x) > 1(< 1), artorna log, f (X) > 0(< 0),
2.mpu 0 <a <1 umeem f(x)< 1(> 1), arorma log, f (X) > 0(< O).

Orcrona enig cnemayer, 4To

)> O(< 0) TOTJa M TOIBKO TOTNA, KOTIa

snak log, f(X) cosmanaer co snaxom

NPOU3BEICHHS (a 1)( f ( ) ) B O/13 (YP JI5)

Mo:xHO 3anucaTh NOJTHOE YCIOBUE PaBHOCWIBHOCTH, BKItoyatomee OJ13:

log, f(x)>0(<0)= {{ (_)J(]? (x)-1)> 0(< 0), (VP JI5%)

Paccmorpum Hepasenctso log, f ( ) log, g( ), roe a>0,a=1.
>0,
o {f(X)

g(x) > 0.

AHaJ'IOFI/I‘IHO AOKa3bIBACTCA, UYTO BEPHO U TAKOC YCJIIOBUC PABHOCUJIBHOCTHU
log, f(x)>(<)log, 9(x) =
o (a=1)f(x)= g(x))> 0(< 0)

a TaK¥Ke€ IMOJIHOC YCJIOBUC PaBHOCHUJIBHOCTH

B OJ13 (VP JI6)

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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flx)>0,
log, f(x)>(<)log, g(x) < {g(x)>0, (YP JI6*)

(a—1)(f(x)- glx))> 0(< 0).

Orcroga ciemyer, 9To

3nak passocru log, f (X) —log, g(x) COBITAJIAET CO
3HAKOM MPOMU3BEICHHS (a — 1)( f (X) — g(X)) B O/I3 (YP JI7)

‘Ilpn pemeHnMH mnpocTeHIUX JOrapu(MUUECKUX HEPAaBEHCTB, KOHEUYHO,
MOXXHO He ucnoin30Bath (YP JI4) u (YP J16). Onnako, (VP JI4) u (YP JI6)
JAr0T BO3MOKHOCTh IPOCTO CIIPaBUTHCS C HEPABEHCTBAMH, PEIICHUE KOTO-
PBIX OOBIYHBIM cITIOCOOOM MOTPEOYET ropasno OONbIIe BEIYUCICHUH.

IIpumep 19. Permnte HepaBEHCTBO
lg(3x* —3x+7)—Ig(6+x—x*)
(10x-7)(10x -3)

3x* -3x+7>0<= xeR,

. 022[3:{ o xe(-23).

— X’ +x+6>0 xe(-2;3)

lg(3x2 —3x+ 7)—1g(—x2 +x+6)
(10x —7)10x —3)
3x? =3x+7+x’—x—6 _ (2x-1)°

aken) Ll
relg il )-

>0 < B O3, B cuy (VP JI7),

>0

~
><V

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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o 23359

B sTOoM mpumepe pa3zHOCTb JIOTapU(PMOB He MeHAenm 3HAK IMpH Tepexone

yepe3 TOUKY XZE' a ciemyromue Hynu HaxomsTcs Ommsko. «lIpoOHbIe»

TOYKH MO/ICTABIISATh 3aTPYAHUTEIHHO. ¢
Mpumep 20. (MI'Y, 1998, mex — mat.) Pemmre HepaBeHCTBO

Iogz(1/x+1?1+§+1J-Iogs(—2x—x ) Iog{| | j Iogz( 2x—x2)

X+5520«< x=-55;
*OJ13; ,/X+55+X22>O < xe(-2,0).

—2x-x2 >0 x(x+2)< 0= xe(-2,0).

et 3l o

B O3, 8 cumy (YP JIS) u (YP JI7),

(—2x—x2—1{1/x+1—1 +5+1—m—§Jzo@
2 2 2 2
<:>(x+1)2[‘/x+1—21+x—%j£0 (|x|=-x80/13) <
@(x+1)2{‘/x+1?1—(%—xﬁ£0<:> T. . G—xj>0 B OJ13

© 2013, 30T M®TU, KonecunkoBa Codus npranaHa
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(x+1)2[x+121—(;—xj2]S0<:>
<:>(x+1)2(—x2 +2x+?JSO@(}H—IY(}C—Z)(X—I—i)ZO:

= Xe ( (— oo;—%} U {g ;+ooj U {— 1} )m O13. YuutsiBaeM OJ13:

- _3 _
2 > 1 0

N~
Xy

ITonyuyaem
OTser: (— 2;— ;} ), {— 1}. *
1 9 i
IIpumep 21. MDTH, 1992) —log, > 2.7 |>1.
X

00[[3:g—Z-T*>O<:>g-7x—2>0<:>x>log7ﬂ.
2 2 9
Torna 8 O/13 EIog7(g—2-7x)>1<:> llog7 2—2-7’* > Yo
X 2 X 2 X

log7(z—2-7’xJ—x 10g7(2—2-7_")—10g7 7
PN -

= >0
X X
< B O/13, B cuny (YP JI7),
X X 1
) gy 7222 77 40 (7' —4 7‘—2j
2 >0 2 <0< <0<
X X X
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1
(7 - 7‘°g74{7x = 7l°g’2J

= <0 < Bcuny (VP I12),
X

(x—log, 4)(x —log, ;]

X

<0< xe (—oo;log7 ;ju(0;10g7 4):>
" 4 1
= C yuérom OJI3, X € Iog7§; Iog7§ w(0;log, 4).

OrBer: (Iog7%; Iog7%j U (0;log, 4). «

§10. HepaBencrBa 1J1s1 JIOTapu(pMOB C lepeMEHHbIM OCHOBAHHEM
Paccmotpum nepasencteo log,  f (x)>0, rae a(x), f(x) mnenpe-

PBIBHBI Ha TPOMEKYTKE X .
O/13: a(x) >0, a(x) =1, f (X) > 0. Oka3bIBaeTCs, UTO U B 3TOM ClIydae

3rak dyakmuu 10 f(X) coBmamaer co 3HaKOM
y a(x)

NPOU3BEICHUS (a(x) - 1)( f (X) - 1) B O/13 (YP JI8)

U UMECT MECTO YCJIOBUE PABHOCUIIBHOCTHU

log,, f(x)>0(<0)< (a(x)-1) f(x)-1)>0(<0) 8 OA3| (VP JI10)

Mo:xHO 3anucaTh MOJTHOE YCIIOBHUE PaBHOCIILHOCTH, BKTrodaromiee OJ13.

a(x)>0,
log, f(x)>0(<0) < { f(x)>0, (YP JI10%)

(a(x)-1)(f(x)-1)>0(< 0)

© 2013, 30THI M®TU, Konecuukosa Codust MnprHmuHa
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I[J'ISI HECTPOTOro HEPaBE€HCTBA 3TO YCJIOBUE BBITJIAAUT IIO-APYTOMY.

a(x)>0,
a(x)=1,
log, , f(x)20(0) &1 (x)>0, (YP JI11)
a(x)-1)(f(x)-1)=0(<0).
JleficTBUTENBHO, IO OIIPENEIEHUIO, Ioga(x) f (X) _ lg f (X),
lga(x)

a(x)>0,a(x)=1, f(x)>0.
B cuny npemsimymero ycmoBusi paBHocuwibHocth (YP JIS), 3Hakm
lg f (x), Iga(x) coBmamaror co 3Hakamu pasHocTeil f(X)—l u a(x)—l

g f(x)
lga(x)

WM CO 3HAKOM IIPOM3BE/ICHUS (a( X) —l)( f(x) —1) .

COOTBCTCTBCHHO. HOSTOMy 3HaK COBIIagacT CO 3HAKOM 4YaCTHOI'O

f(x)-1
a(x)-1’

PaccMoTpuM  HEepaBeHCTBO |0g f (X) > |0g 9 (X) e a(x) ,

f (X), g(X) HernpepbIBHBIE PYHKINN 1 A X) >0, a( )

)t o182l

lga(x) P

Ilo onpeneneHuro, Ioga(

cury (YP JIS) u (YP JI7),

3HAK pa3sHOCTH |Oga(x) f(x)—loga(x) g(x) COBIIA/IAET

CO 3HAKOM IPOU3BEACHUS (a(x) - 1)( f (X) - g(x)) B O/I3. (VP J112)

J4 K3 IMOJIY4YE€HHOT'O YCJIOBUA paBHOCUIIBHOCTHU CIIEAYET, UTO
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

|Og a(x) f (X) > (<)|0g a(x) g(X) g

(a(x)-1)(f (x)-g(x))> 0(< 0)

OJ13. (VP JI13)

3ameTuM, uto u3 (YP JI12) aBTOMaTH4eCKH ClIEAyEeT, 4TO a(x) #1, moatomy
IpU PELICHUU CIPO2UX HEPAGEHCME YCIOBUE a(x) #1 B O/I3 MoxHO ony-

cmumbp 1 TaK 3allUCATh ITOJITHOC YCJ'IOBI/IC paBHOCI/IJ'II)HOCTI/I, BKJIFOYAKOIIIEC
oJ13.

(YPJI 13%)

Ilpeumywecmeo u Kpacoma npueedeHHbIX Ycl106Uil PAGHOCUTLHOCHIU
cocmoum 6 mom, 4mo Ml 3a OOUH WIAZ 0CEODOOUNUCH OM 102apUPMO6 U
nepemeHHbIX 0CHO8aHuil. Teneps, eciii OCHOBaHUE Jiorapudma U MoAJIora-
pudMHYECcKOe BBIpaKEHUE SBISIOTCS PAMOHAILHBIMU (PYHKIHMSAMHU, MOKHO
BOCITOJTb30BATHCS KIIACCHYECKUM METOJIOM MHTEPBAJIOB.

3amemum, 9TO BCE YCIIOBUS PaBHOCHIBLHOCTH (POPMAIbHO TOYHO TaKue
XKE, KaKk U IJId JIOFapI/I(i)MOB C IMOCTOAHHBIM OCHOBAaHHMEM, a IMOTOMY JICTKO
3aIIOMHHAIOTCSL.

Hpumep 22. MDTHU, 1980) Pemmte HEpaBeHCTBO |09X2,3 (4X + 7) >0.
#B iy (YP J110), log . (4x+7)>0

4x+7>0<:>x>—z,

= x2—3>Oc>xe(—oo;—x6)u(xg;+oo) =

(x? —3—1)(4x+7—1)>0@(x—2)(x+2)(x+z)>0

& X e(—%;—\ﬁju(z;wo).
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

J )
PR

Otser: ( —%;—«/5 YU (2;4%). ¢

) ]
43 2

N p—
><V

Ho, xak moka3pIBaeT MpaKTHKa, HE BCETa Y00HO MOJIb30BAThCS MOIHBI-
MU YCJIOBHSMH PaBHOCHILHOCTUA. DTO MPOUCXOINT, ECIIA BXOASIIUE B YCIIO-
BUS PaBHOCUJIBHOCTH HEPAaBEHCTBA TPOMO3JKU. Torma yao0HO OTHEIUTH
Haxoxnaenue OJ/]3 oT pemieHus OCHOBHOTO HEPaBEHCTBA, KaK MbI 4acTO W
OyneM nenatb.

Hpumep 23. MDTU, 1994). Pemute HepaBeHCTBO

1
b 3
log,| =—x [log, ,|=—X >Iog2—2.
3 3\ 3 ( 1)
3| 2X+ =
3

1 1
——X>0& xe| —w,= |,
; =3
2x+l¢0c>x¢—l. =
¢ O/3: 3 0
: a_
2x+%¢i1c>x¢_3 1<:>x¢%,—z.
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

2x+l
3

<:>llo (l—x lo
3 g, 3 g

1 — X: :> l() 1 — X: — 1()
3 gz 3 3 g2
2x+ —

1 1
log> | =—x|-3lo
3[ g2x+;(3 ) 8

(rx. 2 =3t +2=(t—1)t—2))

2x+l log 1(1—xj—1 log 1@—%—2 >0
3 7\3 7\3
1 1 1
log (——x}—log . 2x+—](log [——x}—
( ‘2x+§‘ 3 ‘2x+5‘ 3 3 3

2x+—| 2x+—|
1
1 2
(Zx + 5) )>0e

< log,

log,

2x+l

< log, 3

2 X+

—lo
gZ><+1
3

B O/13, B cuy (YP JI12), —log

(et

(r.x. B O13 ;—x> 0)

1 2
1(2x+§j )>0<

‘2x+—
3

2x+l

(

2x+l (l—x—4x2—4x—1j>0<:>
3I\3 3 9

2x+l

-

2x + ;j(36x2 + 21x—2)< 0=

= 2x+l—l 2x+1+1 1—x—2x—1 l—x+2x+1 x—i-
3 3 3 3)\3 3 12

(oo oYl o

2x+1<:>
3
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

ez pli)

Vurém O/13

2 1 4, 4 1
3 6 12 3

U TI0JTy4aeM

OTBer: (—oo;—gju(O;lj. .
3 12

Ipumep 24. (MDTH, 1996). Pemnre HepaBeHCTBO
log,, (25" —9")<log, (5" +3)+log, (5 +3).

¢ long‘(Sx +3 sz _3x)< logbx—s\(sx +3x)+10g\3x—3\ (SH +3H)<:>

Bx-3 =0 x 1,
= 5X—3X>O<:>(gjx—l>0<:>x>0, =
(]3x—3|—1)(5x—3*—5*'1—3X-1)<0@(}3x—3|—1{gsx—%3*j<o.
B cuity (YP M5) u (VP T16),
0 T % X
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

x>0,
X %1, =

(3x —4)(3x - 2)((2)H —(2)0] <0 (x = g)(x —%}(x ~-1)<0

KoHTposibHbIE BONIPOCHI

1(2). Bepro 1w, uto a) (1) uro Igx* =2Igx, a
6) (1) log_, X:Iog_ax?

OTtBeT 000CHOBATE.
2(2). HaiiinTe HaMMEHbBIINI KOPEHb YPaBHEHHS

Iog3(x+1)2 +log5|x+1|=6.

Pemrure ypaBuenus 2 — 10

2
sin“ x _
3(2). 5(2_15j +4_50052X _ 250,53|n 2x.

42). 2|x—2|sinx z(ﬁ)xbin X|.

5(3). Ig(x2 + 6x)= Ig(5x +6).
6(3). , /Iogg 3x =logs g

2 2 2
7(3). |0916(X —2x—3) —2I0916(x +x—2)=0,5.

x-1

—=1.
X+1

X—7
8(2). 2logo —— +1lo
(2). 2log ~ —-+logz

9(2). logs (3" —8) _2-x
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

2
10(3). Iog(BH) (x2 -11x +19) + Iog(ﬂﬂ) X = T
Pemure HepaBencrBa 11 — 12
LIPS 11 1
11(2). 3% —2.9 X 4 <27 X,
12(3).

4
log, (16 (x—2) ) log? (x;j)_i.log64(x3 —6x” +12x—8) < 125

16
3agaun

3ameuanue. Tlpu nmpuMeHeHNN 000OMEHHOTO METOAa MHTEPBAIOB IOJ-
CTaHOBKAa KOHTPOJIHBIX TOYEK O0si3aTeNbHA — MHA4Ye 3amada He Oynaer 3a-
cunta"a. [loaToMy ToOpasno mpoiie MPUMEHSITh NPUBEAEHHBIE B TEKCTE
YCJIOBHSI PABHOCHJILHOCTH.

Pemnte HepaBeHcTBa 1 — 5

4X2+3X_2 _ (0’ 5)2x2+2x—1

1(3). =1 <0.
2log, (x* +6x
2(3). g|7( - )31
0g, X
1
Iogoyzﬁ+log5(2—x)
3(3). X= 20
log. (2x-1)+log,, ——
95( ) gO,Z 3—2X

4(3). log,_, (x+2)log,,;(3—x)<0.
5(3). Iogﬁ(szer—l)zlogﬁ (11x—6—3x2).

X+2 X+2
6(3) XX2+2 _ Xx+4
o (L)
| x2+8 '
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2013-2014 yu. rog, Ne4, 11 kn. MaremaTuka.
IToka3zaTenbHbIC U JTOTapu(MUIECKHE YPABHEHHUS, CHCTEMbI, HCPABCHCTBA.

Pemure cucrembl HEPAaBEHCTB

7Iogg(x2—x—6)£8+loggﬂ,
8(4). X-=3
%+3%+%£52.
16" +12*-2-9* <0,
- \log, , (X*-10[x|+26)-log, , (X*—10[x|+26)>0
- 4

10(3). Haifitu Bce 3HaueHus b, TPH KOTOPBIX ypaBHEHHE
9" + (b2 + 6)- 3* —b” +16 = 0 ne uMeeT peureHus.
11(5). Pemute cucremy
[x+2[-2<x,

(2”1 T L L )sin %X +COS X =342,

12(5). Haiiaure Bce 3HaueHMs mapaMeTpa a, MPH KaXIOM H3 KOTOPBIX

X=y
la]” " =log, x—86,
CHUCTEMa HEPABCHCTB HUMECT POBHO [IBa PCUICHU.

Xx—log,x=y—6
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