[image: image1.png]88. Ompenenenme Jorapmdma HOJMOXKHTENLHOro umcaa. Jloza-
PUGMOM TIOTOKHUTENbHOI0 YHMCJIA X IO OCHOBAaHHO a (@ >0, as=1)
Ha3biBaeTcs IIOKa3aTelib CTeIIeHHM, B KOTOPYIO HYMHO BO3BECTH
YUCJIO @, YTOOBI MOJYUYHUTH YHCJIO X:

alogax — x.

Pasenctso log,x =y osHauaer, uTo a’/=x.
Hanpuwmep, log;81 =4, tak xak 3'=81; log 0,001 = — 3, Tak
1 1

kak 107°=0,001; loglx/_éz-—-——%—, TaK Kak (-%—>—_§=25=\/§.
2

M3 onpepesrenus sorapudma BRITEKAIOT CJAEAYIOLUIHNE BaXXHbIE pa-
BEHCTBA ;

loga 1 — 0,
loga a— 1.

HelpBoe clenyer M3 TOoro, 4TO a°=1, a BTOpOE — M3 TOro,
9TO a =—aq.




[image: image2.png]Boobite nmeer mecTo paBeHCTBO log.a” =r.
B zamucu log.x umcio @ — ocnoeanue nozapupma, x — noza-
pujpmupyemoe uucao.

89. CroiicTBa norapmdmos.
1% Ecau 2, >0 u x,>0, 10

log, x1x; =log, x| +1log, x

(nozapudm npouseedenusn pasen cymme aozapumos COMHONUTe-
aeit).

Hanpumep, logil1d=1logs(3-5)=10g;3 +logid =1+ log,5.

20, Beom x, >0 1 x>0, TO

X
log, ;1—= log. x, —log. x>
2
(nozapugpm uvacTHOz0 paseH pPaA3HOCTU nozapugpmos Oeaumozo u
deaurens).

Hanpuwmep, log.1,25 = logz—i— =]og:5 — log.4 = log,5 — 2.
Ecaun x, <0 u x2<<0, To Hanmucathb

log.x 1x2=1logax| +log.x

HeJIb3sl, TaK KaK IIpaBad 4YacTh TaKOro <«paBeHCTBa» He HMeEeT CMbICJIa
(iorapudmM orpunaTeNLHOr0 uUMCIa He CyIIECTBYeT). 34eCh MOKHO paccyxKIaaThb
TaK: X1 M X2 — OTPHUATENBHEIC YHCJa, CJIEAOBATENbHO, X X2>0. Ho Torga x,x;=
= |x1x2| = |21 ] + | x2]. Buauur, log,x;x2=1log.|x,|-|xl.
Tak kak |x/|>0 u |x:/>0, 0o, npumenus csoiicreo 1° noayuum
logalxll o | xo] =10galxl | +10galx2|-

HArak, econm x1x2 >0, ToO

log, x1x2=1logalx 1| + loga| x|

X

— =log,l x| —log,| x,|

X2

(HeTpyaZHO B3aMETUTh, UYTO 00a TMOCJEIHHMX paBEHCTBA CIpABEeNJIMBEI U B

caydae, korga x; >0, x.> 0).

M aHaJIOruuyHo log,

r 4




[image: image3.png]3% Ecaum x>0, T0

log, x'=rlog., x

(nozapugdm creneHu paseH npou3eedeHur0 noKa3arens creneHu Ha
Jaozapugpm ocHOBAHUSA CTeNneHU).

IIpumep 1. log; 81 =1log; 3*=4log; 3.
I
IIpumep 2. log; x/§=log3 22 =—-—;- logs 2.




[image: image4.png]IMIpumep 3. Breruucaurs log: : ecau logs 3=a.

3
4
PemeHnue. Hmeem:

1
3 1 1
1og23\/,%..—:1og2 (—j-) * =1 (log> 3 —logs 4)=5 (a—2),

CripaBeAJ/IMBO CJEAYIOIiee yTBEPIKACHNE: ecau k — 4eTHoe wucao,
ro logs x*=Fk log.| x| daa nwbozo x+0.

Hanpumep:

log: x*=14 log,|x|; logs x*=2 logs|x].

90. Ilepexon x HOBOMY OCHOBaHHIo Jorapmpma. CrpaBeJINBEI
creAyIOlie ABa CBOMCTBA, MO3BOJIAONINE IEPeUTH K HOBOMY OCHO-
BAHUIO Jorapudpma:

1°, Ecou x>0, 10

log, x

loga X = l()gb 2

(popmyara nepexoda K HOEOMY OCHOBAHUIO).
Hanpumep:

logs 3
log; 2

logb b . 1

lo = —_——
g2 3 log, a log, a

20, Beam x>0, To

log, x =log+ x".

Hanpumep, log: 5=1log:3 5°=1log ; /5.
MIpumep 1. Boruucaurs log; 6, ecau logs 3=a, log, 10=2>.

Pemenue. HepenneM B log; 6 ¥ ocroBaHuio 2. Bocmoius-
30BaBIIMCH cBoiicTeoM 1°, moayumm:

IMIpumep 2. Boiuucaurts logs; &/32.

Pemenue. Cornacuo csoiictrBy 2° MOXKHO OCHOBaHHe Jiora-
PudMa u JorapudMuUpPYEMO€ UUCJIO BO3BECTH B OLHY H Ty e CTe-

IIeHb, NPH STOM YHCJIOBOE 3HAUYEHUE BBIDAKEHHS He H3MEHHUTCH.
UmMmeem:

log;v— f\/—é-—log(;ﬂ f\/—)3—log2 ﬂ~log2 ? =—-—- .

42}




[image: image5.png]91. Jlorapndpmnposanne H moremnmposamme. Eciu Hexoropoe
BhIpayKeHue A COCTaBJIEHO U3 IOJIOKHTENBHBLIX YHCEeJ C IOMOIMIIbIO
onepanmui yMHOMXKEHHUA, AeleHHA K BO3BeJEeHHUS B CTEmeHb, To,
HCIIOJIb3YA CBOMCTBA Jiorapu¢pMoB, MOKHO BHIPA3UTh log, A depea
Jorapu(MH BXOZAIMIUX B BeIpakeHue A umces. Taroe mpeobpaso-
BaHHE Ha3BLIBAETCA JN02aPUDMUDPOBAHUEM.

IIpumep 1. IIposorapudpmMupoBaTh II0 OCHOBAHHUIO 5 BBHIpA-

25a°b?
K eHue T’ rge a, b, ¢ — moNoXUTEeNbRBIC YHCJIA.
c
PemeHn ue HWHcnonssys csoiictBa jorapudmos (cm. . 89),
125a°b?
T=log5 (125a°b%) —logs /e =log; 125+
|
5 |

+-logs a’ +logs b°—log; ¢c? =3+ 3 log; a2 log, b——-log; c.

HacTo npuxoauTcA peliaTh OOPaTHYIO 3ajadyy: HAXOAUTL BhI-
paxkeHue 1o ero jgorapudmy. Taroe mpeobpasoBaHue Ha3LIBAeTCH

NnOTEHUUDOBAHUEM. )
IIpumep 2. Haitu x, eciu logs; x=2 logs 5+-—2—Iog3 8 —
1

noanyyum log,

9 25-2+/2 2
+logs 8 * —logs 10° =1logs -1—0_07)\/; =log; %/(T_'
N3 paBeHcTBa log; x =1log; —;—% HaXoJAuM, UTO ng/-;-z-.




[image: image6.png]112, Jiorapndpmuueckne ypasHeBdad. Jlozapupmuueckoe ypas-
HeHHe OOBIYHO IPHUBOAUTCA K BHAY

log, f (x)=1og, g (x), rne a>0, a 1.

Yr0o6w1 pemruTh ypaBHerue log, f (x)=1log, g (x), Hy*XHO:
1) pemuTs ypaBHenue f (x)=g (x);




[image: image7.png]2) u3 HaljeHHBIX KOpHell oro06paTh Te, KOTOphIe YA OBJIETBO-
paroT HepaBeHcTBaM f(x)>0 u g (x)> 0; ocrasnpHEIe KOPHH ypaB-
HeHusa f(x)=g (x) aBAAIOTCA IOCTOPOHHHMH JAJA YyPaBHEHHA
log. f (x)=1og. & (x).

NMeroTcs IBa OCHOBHBIX METOZA peIIeHHS JorapudpMuYeCKHX
ypasBHeHH#: 1) meTopn, 3akjgovalomuica B npeo6pasoBaHNU ypaB-
HeHusd K BuAy log.f(x )--logag(x) sareM K BUAY [ (x)=g (x);
2) meTos BBeZeHUsS HOBOIi IlepeMeHHOI.

IMpumep 1. Peurnurts ypasHerue logs (x°— 3x — 5)=1logs (7T —
— 2x).

Pe e H U e. ITepeitieM OT 3aAaHHOIO ypPaBHeHHs K ypaBHe-
a0 x’—3x—5=7—2x u pemum ero. Umeem x°’—x—12=0,
OTKYJZAa X;= — 3, Xo=4. IIpoBepKy HalifleHHBIX 3HAYeHUH X BHI-
IMOJIHHUM C IIOMOIIbIO HepaBeHCTB X’ —3x—5>0 m 7T—2x>0.
Yucsio — 3 3THM HepaBeHCTBAM YJOBJIETBOPSAET, a 4mcJo 4 Her.
3HayuT, 4 — MOCTOPOHHMII KOpPEHb.

OrBeT: —3.

IIpumep 2. Pemiurs ypasHeHue lg (x+4)+1g (2x+3)=
=1g (1 — 2x).

Peire Hue. Bocrnonp3oBaBmIHCH TeM, UYTO CyMMa Jorapudg-
MOB paBHa Jiorapucdmy npoussezeHus (cMm. m. 89), npeobpaszyem
ypaBHEKHEe K BUAY

g (x+4) (2 + 3)=1g (1 — 2x)




[image: image8.png]U jfajee
(x+4) (2x +3)=1— 2x. \

M3 mocnegnero ypaBHeHHA HaXOoguM X = — 1, xo= — 5,5,
Ocrajsocsk caenars npoBepky. Ee MOMHO BBITOJHUTE C IIOMOIIBIO

CHCTEeMBI HEpPaBEHCTB x+4>0,
{ 2x+4+3>0,
1—2x>0.

IlogcraBuB moouepeHO HalifleHHBIe 3HaYeHUaA —1 m —5,5 B
9TH HepaBeHCTBa, y0exxjgaeMmcs, 4To — 1 ymoBJseTBOpsieT BCeM He-
paBeHCTBAM, a — 95,5 HeT,— HaIIpUMep, IIPH ITOM B3HAUYEHHHU He

BBITMIOJIHSAETCS IiepBOe€ HepaBeHCTBO. 3HAYHT, — 9,5 — IIOCTOPOH-
HHUH KOPEHb.
OrBerT: —1.

IMIpumep 3. Pemurs ypaBueume logix-+log.x+1=
7

~ log: 0,5% °
Pemenue. Tak xkax log: 0,5x =log: x+log: 0,5=1logs x — 1,
TO 3aJJaHHOE ypaBHEHHe MOKHO IlepenucaTh CJAeAYyIOIMHUM o6pa3omM:

) . 7
log2 x| 10g2 x+1 ——-——-——-—log2 z—1°




[image: image9.png]BBejeM HOBYIO IepeMeHHYI0, NMoJIoXuB log: x =y. IMoxyuum y°-
7

ty+l=_—7 n ganee Y — 1 +y+1)="7; y°—1=7; y*=8;

y=2.

Ho y=1log: x; us ypaBeeHus log: x =2 Haxozum x =4,
OrBerT: 4.




[image: image10.png]134. JlorapadMmuaeckne HepaBeHCTBA. lIpu pemreHHHE Hepa-
BeucTB BHAA log, f (x) > log, g (x¥) ciegyer NnoMHUTB, uTO Jorapud-
MHYeckass PYHKHus Y =1log, x Bospacraer npu a>1 u yOmIBaer
npu 0<<a<<1 (cm. n. 87). 3Hauur, B caydae, Korga a>1, or
HCXOAHOr0 HEpaBEHCTBA CJEeAYyeT NMEePEeXOAUTh K HepPaBEHCTBY TOrO
e cmbicaa f(x)> g (x). B cayuae xe xorga 0<<a<<1, or ucxopn-
HOI'0 HepaBEHCTBA CJIeAYET IEPEXOZUTh K HepaBEHCTBY IIPOTHBO-
mosokHOoro cmbeicaa f(x)<<g(x). Ilpu aToM cieayer YYHTHIBATE,
yTOo JorapudmMuueckaa GyHKINA ONpefesieHa JUIIb HA MHOMKECTBE
MOJIOMK UTENBHBIX YHCeJ. SHAYHUT, [AOJNKHEI BHIMOJHATHCA He-
paBencTBa [ (x)>0u g (x)> 0. B urore or HepaBeHcTBa log, f (x) >
> log, & (x) MBI IIepeXOAHM K CHCTeMe HepaBEHCTB

{ f(x)>0, { f(x)>0,
g(x)>0, um g (x)>0,
f(x)>g(x) f(x)< g (x)

3aMeTUM, YTO IEPBYI0O CHCTEMY MOKHO YIIPOCTHTL: HepaBeH-
ctBo f(x)>0 BwiTekaer M3 HepaBeHCTB [ (x)>g(x), &(x)>0,
II09TOMY HepaBeHCTBO f (x)>0 MOMXHO ONyCTHUTBL, T. €. IIEPENUCATD
CHCTEMY B BHJAE




[image: image11.png]{g(x)>0,
f(x)>g ().

AHaJOoruuyHO BTOPYIO M3 HAIHCAHHBIX BBEIIIE CHCTEM MOYKHO
nepenucats B Buze | f(x)>0,

f(x)<<g (x).
IHIpumep 1. Pemurs HepaBeHeTBo log (2x +59)> —2.
3

Pemeunue. Tak kak —2=1log; 9, To ZaHHOE HEpPaBEHCTBO
3

MOKHO Imepemucarth B Buge log (2x+ 59)>log 9. lanee umeem:
3 3

{2x+59>0, {x>—-—29,5,
2x 459 << 9; x << —25;

oTKyza — 29,5 <<x<< —25.

IMIpumep 2. Pemmutrs mepaBencTso lg (x +2)<<2—1g (2x —6). -

PemeHnue. Yro6sl Bce JorapudpMbel MMeJIH CMBICJ, OJIKHBI
BBINOJIHATLCA HepaBeHCcTBa X+2>0 u 2x—6>0. HUcnonssysa
cBolicTBa JiorapudmoB, npeodpasyeM 3ajzaHHOEe HEPaBEHCTEO:

1g (x +2)+1g (2x — 6) << 2, 1g (x + 2) (2x — 6) < 1g 100.




[image: image12.png]TakuMm o6pa3oM, 3afaHHOe HEPaBEHCTBO PaBHOCHJBHO CHCTEME
HepaBeHCTB

x+2>0,
{ 2x—6>0,
(x 4+ 2) (2x — 6)<<100.

HmMeeMm mocisemoBaTeNIBHO:

x> 3,

{ x> —2,
x2—x—56<0;

x >3,

L e+ne—8=0;
{ x>39
— T <<x<8.

C nomompio KoopauHaTHOM npsMoit (puc. 91) ycranasiuBaem,
YTO MHOJKECTBO peIIeHHU# IocJegHeM CHCTeMBl, a 3Ha4YHT, H
3aaHHOTO HepaBEéHCTBA, eCTh NpoMexXYyTOK (3; 8).




