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Jlorapudm

B macrosmeii cratbe Mbl JaéM ompejeseHue Jjiorapudma, BBIBOJIUM OCHOBHbBIE JIOTApPU(PMUUIECKUE
dopMyJIbI, TPUBOAUM IIPUMEPHI BBIUUCIEHU ¢ jJorapudMaMu, a Tak:Ke paccMaTpPHUBaeM CBOWCTBa U
rpadukn 1mokasaTe/ibHON 1 JIorapudMuIecKoit (yHKIINN.

PasencTso 2% = 8 MOXKHO 3aIMCATD U HO-JPYTOMY:
log, 8 = 3.

Yuraercs tak: «Jorapmudm 1o oCHOBAHUIO JBa BOCbMU PpaBeH TPEM».

Omnpenenenue jorapudpma

Besne mastee Mbl mostaraeM o yMOJTIAHUIO, 9TO YUCAA @ U b TOJOXKATETBHBI U, KPOMe Toro, a # 1.
[IpranHBl TAKUX OIPpAHWYEHUI CTAHYT SICHBI BIIOCJIECTBUM.

Hamum onpenesnenue jorapudma. 3amuch log, b = ¢ (uuraercs: «jorapudm 1Mo OCHOBAHUIO a
qucsia b paBeH ¢») 03HAYAET: YMoObl NOAYHUMD YUCAO b, HYHCHO YUCAO G B036ECTMU 6 CMENEHD C.
Taxum obpazom,

log,b=c & a“ =b.

Wubivu ciioBamu, log, b — 3T0 crenenb, B KOTOPYIO HY?KHO BO3BECTHU @, YTOOBI TOJIYYUTH b.
[Ipumepnl BbIMHC/IEHUS JIOTAPpUMDMOB:

1 1
log,4 =2, logs3 =1, log, 3= -3, logy3 = 3 1og% 25 =-2, log,1=0.

Jlorapudwm 1o ocnoarmio 10 HazbIBaeTcs decamuyunvim aozapugpmom. Bmecro 3anucu log,, a uc-
noJib3yercs obosHadenue lg a. IlpuMepsl BhIYUCIeHNs JECATUIHOTO JToTapudMa:

lg100 =2, 1g1000=3, lg10® =13, 1g0,1=—1, lg0,01 = —2.

C «XOpoIuMIy CTEIeHsSIMI BCE MOHATHO. A MOXKHO JIM BO3BECTH 2 B TaKyl0 CTEIEHb, UTOOBI
nostyauthb 5?7 OkasbiBaercs, ma. Yucso log, 5 cyrmecTByer, €ro MOXKHO BBIYUC/IUTE Ha KAJIbKYJISITODE:
log, 5 = 2,321928 . .. Kak Bujure, log, 5 pacmoyioxken MezK 1y JIBORKOI 1 Tpoiikoii (6simke K JBOiiKe),
YTO JIOCTATOYHO OYEBHUIHO: Bedb 22 = 4, 23 = 8 (a 5 6mzke K 4, e K 8).

Boobuwie, xaxosv. 6w, Hu 6viau wucaa a u b (makxue, wmo a >0, a # 1 u b > 0), natdémes edun-
CMBEHHOE YUCAO ¢ maKoe, 4mo a® = b; unvMu crosamu, 3naverue aozapupma log, b cywecmsyem
u eduncmeerto. DTOT (PaKT BBl MOXKETe MPUHITH KaK JaHHOCTb — €r0 J0Ka3aTeIbCTBO BBIXOIUT 34,
pPaMKHI IIKOJILHOH ITPOrpaMMBbI.

Takum 0O6pazoM, Mbl MOXKEM OIIEPUPOBATH € JiorapudMaMu OT JTFOOOrO MOJOKUTETLHOIO YNC/Ia
10 JII0O6OMY TIOJIOKUTEJILHOMY OCHOBaHUIO (He paBHoMy exunuie). Hampuwmep, log, 7, log 1 9, g1l —
BCE 9TH YHCJa CYIIECTBYIOT U MOT'YT KCIIOJIb30BATHCS IIPU PA3INIHBIX BBITUCICHUSIX.

OcHoBHOe JiorapudMIYIECKOe TOXKIECTBO
[Tycts a® = b, To ectb ¢ = log, b. [lojicTaBuM 9TO BBIpazkeHue JJIsd ¢ B IIePBOE PABEHCTBO:
a8t = p, (1)

MbI 1osTyan/n Tak Ha3bIBAEMOE 0CHOBHOE A02apuPmuyeckoe moscdecmeo. BaxkHo nmonuMars, oi-
Hako, 410 (opmya (1) ectb mpocro onpeesienne orapudma; oHa TOBOPUT O TOM, 4To log, b — 910
CTEleHb, B KOTOPYIO HY?KHO BO3BECTU YHCJIO @, YTOOBI MOJIYIUTh IUCJIO b.
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Taxum obpaszoM, nMeeM, HAIIPUMED:

2ioe? =3, 780 =5 108% = 25,

IIpumep 1. Berameaurs 90837,

Pewenue. Ham mmona1o0uTCs IpaBUIo: IIPU BO3BEJACHUN CTEIIEHN B CTEIIEHb ITOKa3aTe/IN ITePeMHOMXKa-
10TCs, TO ecThb (a™)" = a™".
[IpumeHssT 3TO MPABUIIO, TIOJIYINM:

910g37 — (32)10g37 — 3210g37 — (310g3 7)2 — 72 — 49,

IIpumep 2. JokaszaTnb, uro 39825 = 5log23,
Pewenue. Nmeem:

310g2 5 __ (210g2 3) logy 5 _ 210g2 3logy 5 (210g2 5) logy 3 — 5log2 3'

Touno Tak Ke MOXKHO ITOKa3aTh, 9TO, BOOOIE, UMEET MECTO TOXKIECTBO:

alogb c_ Clogb a

B camom nerte:

alogb c _ (blogb a) logy, ¢ — blogb alogyc (blogb c) log, a — Clogb a

JlorapudpmMmmnyeckue popmysibl

Ceiivac MBI BbIBEJIEM HEKOTOPBIE (DOPMYJIbI, KOTOPbIE IPUMEHSAIOTCS JIJIsl IPe00PA30BAHNS BhIPAZKe-
Huii ¢ jorapudgmamu. Bee 3tu hpopMysIbl HY?KHO TBEPJIO 3HATD.

0. log, a” = .

3/1eCh JIOKa3bIBATH HEYET'O — ITO IIPOCTO MepedopMyInpPOBKa olpe/ieseHus jorapudma. leiictsu-
TEJIbHO, B KAKYIO CTEIeHb HY?KHO BO3BECTU @, YTOOBI MOJIyInuTh a*? flCcHO, 9TO B CTElEHb .

1. log, b+ log, ¢ = log,(bc).

Hoxazamesvemso. Ilycrs log, b = x; Torma b = a”. Ilycts log, ¢ = y; Torna ¢ = a¥. Nmeem:

log, (bc) = log,(a” - a¥) = log, a*™¥ = x + y = log, b + log, c.

2. log, b —log, c = log, b .
c

Jlokasamenvcmeo. CHoBa myctsb log, b = x (To ectb b = a”) u log, ¢ = y (10 ecthb ¢ = a¥). Umeem:

log, — = log, 4 log,a* ¥ =x —y =log,b—log, c.
c a¥y

3. log, b™ = mlog, b (31ech m — yr06o€E YUCTIO).

Jlokasamenvcmso. Ilycrs log, b = = (1o ectb b = a”). Torma

log, b = log,(a®)™ = log, a™ = mx = mlog, b.



1
4. log,. b = —log, b (3mech n — s1060e 9UCI0, HE PABHOE HYJTIO).
n

Hoxazamesvemso. Ilycrs log, b = x. Torma b = a”. Umeem:

z
n

log,n b = log,n a® = log. a™™ = log,. (") = r_Z log, b.
non
5. log,. 0™ = log, b.
n

Joxazamesvcmeo. 1o KomOuHarust popmyst 3 u 4.

6. log,. b" = log, b.

Jokxaszamensvemeo. DTo dacTHBIN ciydait dopmyasl 5 npu m = n. Jlannas dopmysia mo3Bossier
3aKJII0YUTh, Hapumep, 4to log, 9 = log, 3 mim log,,; 8 = log; 2.

log,.b
7. log, b= 08 (popmyaa nepexoda x nosomy ocrosarnuro; ¢ > 0, ¢ # 1).

“ log.a

c

Joxazamesvcmso. Ilycrs log, b = x. Torna b = a”. Umeem:

log. b log.a” wlog.a

= = =z = log, b.
log.a log.a log.a

1

8. log, b=
log, a

(b#1).

Jloxazameavcmeo. D1o dacTHbI ciaydait popmysbt 7 nipu ¢ = b (mockosbKy log, b = 1).

Bpruncienus c jgorapudpmamn

[TpuBe1éM HECKOIBKO IPUMEPOB BBIMUCIEHHN ¢ JIOrapudMIIecKIMI (hOPMyIaMu.
1
IIpumep 3. Borauciants: logs 50 4 logs 3"

Pewenue. IIpeobpazyst cymmy jorapudmoB B JorapudmM IPOU3BEICHUST, Oy aeM:
1 1
logs 50 4 logs 3= logs | 50 - 5)= logs 25 = 2.

IIpumep 4. Borauciauts: 3logs 2 — logs 72.

Pewenue. Cragaia oTipaBuM MHOXKUTE/b 3 B MOKa3aTeIb CTEIIeHN JIBOWKM, a MOTOM IIpeobpasyem
pa3HOCTD JIoTapudMOB B JIorapudM 4acTHOrO:

8 1
3logs 2 — log, 72 = log; 2* — log, 72 = logs 8 — logs 72 = log, = logs 9= —2.

ITpumep 5. Boraucimts: logg ¢ (27\6/5).

Pewenue. Ilepexommm K ocHOBaHUIO 3:

1
log, (27V/3)  log.27 +log.36 STz 19
logg s/ (27\‘/5) = og; (27V3) _ l0g3 21 11083 9¢ 6

log3(9\6/§) a log39+log33% _2+1_E'
6




IlokazareapHas pyHKIUAA

ITokazarenbHasi pyHKIUs — 510 QyHKIWMA Buja y = a”, tie a > 0 u a # 1 (Kak BujuM, orpaHu-
YeHUs Ha @ POBHO Te JKe camble, UTO U BBIIIE, KOrJa ¢ ObLIO B OCHOBAHUHU Jorapudma).

Paccmorpum dyukimio y = 27, BeinmineM HEKOTOpbIE 3HAYEHUsT 9TOH (DYHKIIUU, & IIOTOM IIOCTPO-
uM eé rpaduk.

OTMeTHM 5T TOYKH HA KOODMHATHOMN IIJIOCKOCTH (CHHUME KPY?KKaMI) ¥ COEJMHUM X TLIABHOI
kpusoit (puc. 1). Tor daxr, uro rpaduk dyskiME y = 2% gBjseTcst MIAIKONH KPUBOH, MbI TOKa
IPUHUMAEM KaK JIAHHOCTDH (OH JIOKA3BIBAETCSI B BY30BCKOM KyPCe MATEMATUIECKOTO aHAJIU3A).

Y

Puc. 1. I'paduk dpyuxmun y = 27

3esIéHBIM KPY:KKOM Ha rpaduke oTMedeHa TOUKa, nMerolias opauHaty b. Eé abcrmceca g — 310
sorapudM, 0 KOTOPOM MBI CKa3aJl HECKOJIBKO CJIOB B Ha4daJsle CTaTbh: g = log, 5 ~ 2,32.
OrmeTnM BarKHBIE CBOficTBa DyHKIHH §y = 27.

o DyuKIMs Olpejie/ieHa Ha BCell umcyioBoit npsmoii. VubiMu cjioBaMu, 00/1acTb OIIPEJie/IeHUsT
(DYHKIK eCcTh MHOKECTBO (—00; +00).

[} CDyHKLLI/IH ABJIdeTCd MOHOTOHHO BOSpaCTaIOIHefI.



o [Ipu z — —o0 3HaYeHUs DYHKIUU CTPEMSATCS K HYJIIO, HUKOT/IA HYJIS HE JJOCTUTAasI. JTO MPOsiB-
JIeTCsT B TOM, 9T0 Tpaduk (yHKIMH HEOIPAHUIEHHO MpubInKaercsa K ocn X (HHAYe roBops,
ocb X CIIyKUT POPU3OHTATBHON acuMITOTOH rpaduka).

o DyHKIUA MOXKET IPUHUMATH JIIOOBIE OJIOXKHUTE/IbHBIE 3HAUCHHsL. SHAYCHUs (DYHKIIUN He MOTYT
PABHSATHCS HYJIIO WX OTPHUIATETbHOMY [ncty. HbpiMu cjtoBaMu, 06/1acTh 3HaYeHUN (DYHKIUN
ecTb MHOXKeCTBO (0; +00).

x
Teneps paccmoTpuM QYHKIHIO Y = (5) . Tabuna HEKOTOPBIX €€ 3HAYUEHUIL:

T -3 —2 -1 0 1 2 3
1 1 1
1 — — —
2 4 8
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| | |
| | |
| | |
o
| | |
| | | l 77777
]
-3 -2 -1 1 2 3 X

1 x
Puc. 2. I'paduk dbysxnun y = (5)

1 x
OrmeTuM cjeyroniue CBOUCTBA (PYHKIIUN Y = (5) .

e O6sacTb onpejiesienns YHKIUI €CTh MHOXKECTBO (—00; +00).
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e O6macth 3Hadenuit GyHKIMU ecTbh MHOKeCTBO (0; +00).
e OyHKIUA ABIACTCA MOHOTOHHO YOBIBAIOIIECH.

e Ochb X CiIyKUT rOpU30HTAJIBHON aCUMIITOTON TpaduKa Ipu & — +00.

x
OxkasbiBaeTcs, pacCMOTPEHHbIE BbIlie DYHKINN § = 2% u y = (%) JIATIOT UCUYEPIILIBAIOIIEE TIPEJI-
cTaBJIeHne O CBOMCTBAX MoKazaTeabHON pyHKimu. Tak, rpaduk GyHKIMN y = a MOKET BBITJISAIETD

B TOYHOCTHU JIBYMsI criocobamu (puc. 3).
Y Y

y=a",a>1

X X

Puc. 3. I'paduk dynknum y = a”

CdopmynupyeM cBoiicTBa 1oKazaTeIbHON (DYyHKIUU, KOTOPble Hanbojiee BayKHbI JjIs HAC. DTHU
CBOICTBA OY/YyT MCIOJB30BATHCS [IPU PEIIEHUN TTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

e ObGsacTh onpeneserns QYHKINE ¥ = ¥ eCTh MHOXKeCTBO (—00;+00). Takum obpasom, mosto-
JKUTEJIbHOE YUCJIO @ MOYKHO BO3BOJIUTH B /10010 CTEIeHb.

e Ob6uiacTb 3HaueHuit byHKINN y = a” ectb MHOXKeCTBO (0; +00). Takum obpazom, nokazamens-
HAA PYHKUUA He MOAHCEM 00PAUAMBCA 8 HYAD UAU NPUHUMAMD OMPUYAMENDHBLE 3HAYEHUA.

o QOyHKIMA y = ¢ MOHOTOHHO BO3pAcTaeT Ipu a > 1 m MOHOTOHHO yObIBaeT 1pu 0 < a < 1.

e Ocp X coayXuT ropm3oHTAIbHON acuMmnToroil rpaduka ¢yukiun. Vvenno, ecim a > 1, To
a® — 0 ipu x — —o0; ecan ke ecim 0 < a < 1, To a* — 0 npu x — +o00.

Teneps Hacraso BpeMsi 00bSICHUTD, OTKY/Ia B3sinCh orpanndenus a > 1 wmm 0 < a < 1. lesno
B TOM, YTO IIPU TAKUX M TOJIBKO IPU TaKUX a PYHKIHUA y = a 00/1a/1aeT TepPeINCI€HHBIMY BBIIIIe
CBOMCTBAMHU U MOXKET OBITH KJIacCHMPUIINPOBaHA KaK nokazameavhas gyHrxyus. Bee octanbHble a
SIBJIAIOTCS «IIJIOXUMU» — OHU MPUBOJAT K PE3KOMY M3MEHEHUIO CBONCTB (DYHKITNH U €€ BBINAeHIIO
13 PaccMaTpUBaeMOro KJjacca.

Tak, ecu a = 1, To MbI nosiydaeM byHKIUO y = 1%, KoTOpas SBJISETCS KOHCTAHTOH — OHA
paBHa 1 Ipu Bcex .

Ecmu a = 0, To mbr ostygaem dyukimo y = 0°. Drta yrKIusa ectb koucraraTa 0 mpu x > 0 u He
omnpenenena mpu x < 0.

Ecmu a < 0, To BO3HUKAIOT MMPOOJIEMBI C BO3BEJIEHIEM B HEIIEJIYIO CTelleHb. B caMoM jieJie, BCIIOM-
HUM, 9TO (—2)% = +/—2 ne onpegeneno. Ho ¢ Apyroil cTOPOHBI, MOXKHO 3aIINCATD:

1 2 4 4
(-2)7 = (-2)7 = V/(-22 = V4.
I[aHHaH HEOJHO3HAYHOCTL I'OBOPUT O TOM, YTO HEJIb3d KOPPEKTHO OIIPE/IC/INTL BO3BCACHUE OTPUIIA-

TEJILHOT'O YucC/ia B JpobHyio crernenb. [losromy dyukiug y = a® npu a < 0 onpejeseHa TOJbKO MIpH
IEJIbIX & U MIOTOMY He WHTePEecHa JJId U3yIeHUs.



JlorapudpmMmunyeckas pyHkIms

Jlorapudmuueckas dyHKusa — 31o GyHKIMA Bujga y = log,z npu a > 1 nwm 0 < a < 1.
JlaBaiiTe 00bsICHUM TTPOUCXOXKIEHNE STUX OTPAHUYIEHUI Ha BEJIUIUHY a.

Homycrum, a = 1. Torma, manpumep, uucio log, 2 He cymecrByer (mockoJibKy 1 HE B Kakoii
creriean He paBHO 2). TouHo Tak ke He cymectByer logy b 1ys moboro b # 1. A Bor log; 1 moxker
paBHATHCsT deMy yrojHo (Bemb 1 B soboit crenenn pasho 1). Ilo sTum npuanaam obbekt log, x He
IIpeJICTaBIsgeT HIKAKOTO MHTEPeca.

[Toxorkast cuTyaryst Bo3HUKaeT U B ciaydae a = (.

[Ipu a < 0 cHOBa BMeIIMBaeTCs OTMEYEHHAs BbIIle HEKOPPEKTHOCTH ONEPAIUU BO3BEJICHUS OT-
PUIATEILHOTO YHcJa B JIPOOHYIO cTenenb. Tak, Hampumep, ducio log_, 2 ne cymecrsyer. [Tosromy
JlorapudMBbl TI0 OTPUTIATETHHBIM OCHOBAHUAM TAaKKe HE MWHTEPECHDI.

Bor nodemy mbl orpanmunBaemcs ciaydagmu ¢ > 1 wm 0 < a < 1. llpu Takux a BO3HUKaeT
«xoporasy jJorapudmudeckas MYHKIUA ¢ THTEPECHBIMUA U TOJIE3HBIMU CBONCTBAMH.

Paccmorpum dyukmnuio y = log, z. CoctaBum Tab/ImIly HEKOTOPBIX 3HAYEHUI 9TOH QyHKITUHN.

y=logy -3 -2 -1 0 1 2 3

OrmedaeM JlaHHBIE TOYKU HA KOOPMHATHOM IJIOCKOCTH U COEJIMHSIEM IIaBHON KpuBoil (puc. 4).

Y

y=log,

Puc. 4. I'padpux dysknun y = log, =



Mpsr BuuM, 9To byHKINA Yy = log,  001a/1aeT CJIe/IyIONIMU CBOMCTBAMI.
e Ob6uiacTb onpesesenus: GYHKIUE ecTh MHOXKeCTBO (0; +00).

e O6sacTb 3HaYeHNiT (DYHKIMH €CTh MHOXKECTBO (—00; +00).

o DyHKINA sIBJIAETCI MOHOTOHHO BO3PACTAIONICH.

e Ocb Y ciiyKuT BepTHKAIbLHON acMMITOTOl rpaduka.

Teneps paccmoTpum byHKINO 3y = log 1. Tabuia 3HaTeHMTIL:

T L L L 1 2 4 8
8 4 2
y=logiz 3 2 1 0 -1 —2 -3

I'pacduk dpyukiun y = log 1T n300pakEéH Ha puc. H.

Y

Puc. 5. I'paduk pyukmun y = log 1

Oyukius y = log 1T, KaK BUJIIM, 00J1a/1aeT CJIEIYIONMMU BayKHBIMEI CBOMCTBaMU.

e ObGracTh onpejiesienus: GyHKIMN ecTh MHOKeCTBO (0; 4-00).

O6uracTp 3Havenuii GyHKIMA €CTh MHOXKECTBO (—00; +00).
o DOyHKINA sABJISIETCI MOHOTOHHO YOBIBAIOIIEN.

e Ocpb Y ciiyKuT BepTHKAIBHON acCHMITOTONH rpaduka.



OkasbIBaeTcst, pacMOTPEHHBIE HKIun y = log, x n y = log1 x jmaioT ucueplibIBaioIiee mpe/i-
) 2
2
CTaBJIEHUE O CBOMCTBAX JIOTapu(UMUICCKON (DYHKITUH.
Bor kak BeirisuT rpaduk dbyskmun y = log, x npu a > 1 (puc. 6).

Y

y=Ilog,z,a>1

Puc. 6. I'paduk dbyuknun y = log, z npu a > 1

A Bor kax BbIIAUT Tpaduk dyakmun y = log, x npu 0 < a < 1 (puc. 7).

Y

y=log,z,0<a<1

Puc. 7. I'padpuk dbysknun y = log, z npn 0 < a < 1

CdopmynupyeM BaxKHbBIE JIJIsI HAC CBOiicTBa Jiorapudmudeckoit pyukiuu. Ouu Oy IyT MOCTOSHHO
HCIIOJIB30BATHCS TIPU PEIIEHUN JIOTapUPMUIECKUX YPABHEHUN U HEPABEHCTB.

e Ob6macte onpenenennst GyHknun y = log, x ecth MHOKecTBO (0; +00). Takum obpaszom, so2a-
PUPM MOHCHO BBIMUCAUMD MOADKO 0T NOAOHCUMEABHO20 YUCAA.

e ObGracthb 3HaveHnil dyHKIWN y = log, r ecTh MHOXKeCTBO (—00;+00). Takum obpazom, .o02a-
PUPM MOIHCEN, NPUHUMATND KAKUE Y200HO SHAMEHUA,

o Qyuxnua y = log, © MOHOTOHHO Bo3pacTaeT Ipu a > 1 m MoHOTOHHO yOBIBaer npu 0 < a < 1.
Ochb Y cirykuT BepTUKAIBHON acHMITOTOH rpaduka QyHKIUN.



MonoTroHHOCTE JorapudMUIecKoil (PyHKIIMU UCIOJ/IB3YeTCd, B YaCTHOCTH, JJId JIOKA3aTeIbCTBa
HEKOTOPBIX HEPABEHCTB.

IIpumep 6. Yro Gosbie: log, 3 nmu logg 57

Pewenue. Oba 9Tux dmciia HAXOIATCS MEXKIy equHuIeil n aBoiikoit. /laBaiiTe cpaBHUM KaxKiaoe n3
HUX C 9ucjoM 3/2.
C oHOI CTOPOHBI, TMEEM:

3
logs; 5 = logs V25 < log, V2T = logs 3% = o

C apyroit CTOpOHbI:

3
log, 3 = log, V9 > log, V8 = log, 22 = 5

O6paTI/ITe BHUMEHHE, YTO B 93TUX OICHKaX MbI HCIIOJIb30BaJ/JI1 MOHOTOHHOE BO3paCTaHUE (byHKH‘I/II';I
y = logy, z u y = logy = (GosbIieMy 3HAYEHHIO apryMeHTa OTBedaeT GoJblliee 3HAYEHIe Jorapudma).
Urak, logs 5 < 3/2, log, 3 > 32. Crenosarenbho, logy 5 < log, 3.

Sagaun
1. Beraucure:
a) log, 16; 0) log, 128; B) log, 81; r) logs 125; ) logys 1;
1 1 1
¢) log, 7 x) logg o 3) log, 2; u) logg, 4; K) logy o
1) logs 0,04; M) 1g0,001; u) log ;3 8; 0) logys4; 1) log,, 0,008.

’g (mig— (09 (mig— (wig— (rig (1§ (% (etg— (xig— (@i0 (Wig (17 (2L (97 (=

2. Buruncimmre:

1 log%5
a) loga 7. 6) (—> : B) 107,

3
I‘) 52+log53; ﬂ) 10171g5; e) 6log6 3+logg 5
1 310g% 6
}K) 42 log, 7; 3) 5—4log53; I/I) <§> )

’916 (m <52 (e 67 (x tqT (047 (¥ fgL (1ix (2 g (0 %L (e

3. Buruncanre:

)
a) 1lg125 +1g§; 6) logs b — logs 77
B) logy 2 + logy, 8 4+ log;5 9; r) lg34 —1g2 — g 170.

[1- (g (a5 (0% (e]
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4. Boruucsure:
a) logss 84 — logas 14;

5. Boruucaure:

lg8+1g 18
2lg2+1g3’
lg2+21g3
lg27 +1g 12’

a)
B)

6) log, 36 — 2log, 3;
1
r) 21g5 + 51 16.

log; 64

?

6
) log, 4

log% )
r) log; 625"

6. Haﬁ,ILHTe I, €CJI1 BbIIIOJIHEHO PaBE€HCTBO!:

1 1
a) logs x = 2logy 3 + 3 log; 49 — 3 log; 27;

1
6) log, x =3log;2+ 3 log; 125 — 4log, 3.

7. Burauciure:

a) log 512 —log, 9;
B) log s V18 — log, 2;

8. BbILH/ICJH/ITe:
—Llogs 1 —log,, 2
a) 277398372 27 ;

Iglg2
B) 7 g7 ’

9. Brrunciaure:

6) log, 5 128;
r) log,: sz (125%) .

6) 510g\/5 4—logs 2+2logyy 3

I

5 1
F) 15 log% (\o/? E . plogs m) .

\/Iogg 3+1—log,9 — log, (12\/5) :
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Boruncanre:

Berauciure:

Boruncanre:

Boruncaure:

Boruncanre:

Berauciure:

Boerauciure:

Boruncanre:

Boruncaure:

Boruncaure:

6log, 125 - logs 2 + 2'875'87,

((1- log3 7)logy, 2 +log, 7) - 3loss 14,

log, 40 log, 5

lg 2 loggy 2

437log5 10 | 410g5 2

log, /3 (3\/§+ 2\/6> +log ;3 <3\/§ — 2\/6) .

V2555 4 g

81723 4 27108036 | 3Tours

a) log, log, \/ V/2; 6) logs logs \/ V/3.

(27  glosan ) (817807 — glows?)

1
3 + Hlogi625 .« Hlogs 3

3610g65 4 10171g2 - 310g9 36.

12

068

z— (0 'g— (e



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Boruncanre:
(81i7%log94 + 2510g125 8) . 4910g7 2'

61

Berauciure:

1 i
Togs 9 log Tot25 7
811%594393 = ((ﬁ)log%? 12510g256),

H

Ussecrno, uro log, 27 = b. Haiture log, 5 /a.

/1

WzsectHo, uTO 1g5 = a u lg 3 = b. Haitnure log,, 8.

WsBectro, uTO lg2 = a n log, 7 = b. Haitmure 1g 56.

Ussectno, uto logg, 2 = a u logg, 5 = b. Haitaure logg, 27.

(9—vz—1)e
N3zBecrno, uto log,, 27 = a. Haitiure log 16.
vtg
(v—¢)v
UssectHO, uTO 1g2 = a u lg 13 = b. Haitaure log; 3,38.
a

Boruncaure:
log, 12 — log, 7 - log, 5 - log; 4.
Broruncanre:
log; 2 - log, 3 - log; 4 - logg 5 - log; 6 - logg 7.
€
T
Broruncanre:

-]

13



31. Buruncanre:

a) lgtg1°-1gtg2°-lgtg3® ... 1gtg88° - 1gtg 89°;
6) lgtg1° +1gtg2° +1gtg3° + ... + 1gtg88° + lg tg 89°.

0(9f(®

32. Cpasnure:

2 1
a) logs;3 u 3 6) 10g25H2§5
B) 385 Ty 7lo8s 3, r) log, 5 u logs 32.

’ amdrrog ordouk dogdon (1 ‘raHged vIoUk (4 emdirog orouk sododd (g femdairog orouk soddan (e
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