
12 OnPEAEnEHVIE VI CBOVlCTBA 
norAPVICllMOB 

JlozapurjJMoM qucJia b > 0 no ocHOBaHHEo a (a> 0, a =f:.1) Ha3biBa

IOT noKa3aTeJib cTenenn c , B KoTopyiO neo6xo,ll,HMO B03BCCTH a , qTo-

6br IlOJIY'IHTb b : 

log
0

b =c ~ b=ac. 

OcnoBnoe JiorapmpMHqecKoe TO:>K,ll,eCTBo: 

alogab =b. 

12.1. CsoLIIcTBa norapiiJ(:jJMOB 

(12.1) 

CBoi1cTBa JiorapmpMoB cJie,ll,yiOT 113 cooTBCTCTByio~nx cBoikTB 

CTCITCHCH npH ycJIOBHH, qTQ OCHOBamre JIOrapHCpMOB ITOJIO:>KHTCJibHOe 
H OTJIHqrwe OT e,ll,HHHI1bl ,ll,eHCTBHTCJlbHOC ~UICJIO; qHCJia a, b, C- IlOJIO

:>KHTeJibHbi; ~mCJra m H n- oTJIHqHbi OT HYJIH. 

log
0

a =1; 

log0 1=0; 

loga be = loga b + log0 c ; 
b 

loga- = loga b-logac; 
c 

logabn =n·!ogab; 

log m b = 1_ log(/ b ; 
a m 

log111 bn = n111 log111 b . 
a a ' 

lo b =loge b . 
ga loge a' 

1 
logab=-

1 
-; 

ogba 

alogbx = xlogba 

ITpwHHThi cJie.n,ym~He 3amrcH: , 

1) log10 b = lgb - ,ll,CC5lTWIHbiH JIOrapHCpM qncJia b; 

(12.2) 

(12.3) 

(12.4) 

(12.5) 

(12.6) 

(12.7) 

(12.8) 

(12.9) 

(12.10) 

(12.11) 

2) loge b = lnb - HaTypaJibiihiH JIOrapu¢M <IHCJia b, r,ll,e e - Hppa

rruoHaJibHOe qHcJio u e = 2, 718281828459045 ... 
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' 

TeeT AnH nposepK111 TeopeTw-teCKII1X 3H8HIIJJII 

YlwJICume npaBWlb1lblU BapuaHm omBema: 

1. JlorapiHpMOM l.JIICJia b TIO OCHOBaHIIIO a 5IBJIJJ.eTC5l: 

3ATII1Cb 

1) Iogb a; 

2) !ogab; 

3) ab; 

4) ba. 

Ycmmweume coomeemcmeue: 

2. CBoHCTBa Jiorapii¢MoB: 

1) loga xy; 

2) loga.:!.; 
y 

3) logax. 
!ogay, 

4) log~1x; 

5) !ogax·!ogxa; 

6) alogax; 

7) alogp;; 

8) !oga" Xn; 

9) loga a11
; 

10) logn, a. 
a 

Omoembt 
HoMep 3aL(aHH5! 1 

TIPI1 YCJIOBI111 

a) a >0, b>O; 

6) a:::::O, b:::::O; 

B) a>O, b>O, a:;t:1; 

r) a2::0, b:::::O,b:;t:1; 
JJ.) a > 0 , b 2 0 , a :;t: 1 ; 
e) a2::0, b2::0, a#1. 

a) 0; 
6) 1; 

B) x; 

r) n; 

ll.) 1.; 
n 

e) n11
; 

:>K) n-n: 

3) logax; 

II) logx a; 

K) logyx; 

JI) logax-logay; 

M) logax+logay; 

H) Xlogba. 

2 
BaprraHT rrpaBHJibHoro 

2-B 
1 - M, 2 - JI, 3 - K, 4 - H, 5 - 6, 6 - B, 7 - H, 

OTBeTa 8 - 3, 9 - r, 10 - )!( 
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np111Mepb1 
IIpnMep 1. Ynpocnne Bbip<DKeHHe -log~ log3 ~ . 
Pewemte. TipHMeH5I5l CBOMCTBa Jiorap:mpMoB 12.6II 12.2, rroJiy'-IHM: 

1 

-log~log3 39 =-logjilog3 3=-(log33-1·1t =-(-1)
2 
=-1. 

Omeem: -1. 2 --- 4 
IlpHMep 2. YrrpoCTHTe glogs 3 + 2iogg36 +.J9 log79. 

Pewe11ue. TipiiMeH5l5I caoi1cTBaJiorapncpMoB 12.10, 12.6, 12.7 Hoc
HOBHoe JIOrapHcpMH'-IeCKOe TO:>K,ll.eCTBO 12.1, IIOJIY'lHM: 

4log 5 31og 262 4log 27 ' log s4 l]og362 i]og37 
3 3 +3 3 +3 3 =3 3 +32 +32 = 

==54 +3log363 +3log372 =54+ 63 + 72 = 890, 

Omeem: 890. 
_2_+1 _2_+1 

llpHMep 3. Yrrpocnne alogha b+alogab+iblogba+i_ab 10gab 

P 3 O rr 3 {a>O, a:;t:1; 
ewe11ue. ammreM ,~--~, : b > O, b :;t: 1_ 

TipnMeH5I5I CBOMCTBO cTerreHei1 2.3 11 caoi1CTBa JiorapncpMOB 12.10, 
12.6, 12.1, rroJiyqHM: 

a2logab ·a. b+alogab. a· blogba. b -a. b2logba. b =:. alogab2. a. b+b· a ·a. b-
2 

-a· blogha ·h= ab3 +a2b2 -a3b= ab{ b2 +ab-a2 ) 

Omeem: ab(b2 +ab-a2 ),rne a>O, a:;t:1, b>O, b:;t:1. 

3log 3 b-log~b IIpHMep 4. YrrpocTHTe ___ ....!b!...__~::.._ __ 

(loga b +1ogb a+ 1)loga ~ 

R 3 0 rr 3 {a > 0, a :;t: 1; 
euteHue. anum eM ,w, : b > O, b :;t: 1. 

Ha ocHoBaHHM caoi1cTB JiorapiicpMoB BbiTIOJIHIIM cJieLJ.yiOm:ne rrpe
o6pa30BaHII5I: 

1 1) 3logb3 b=3· 3·logbb=1; 

2) log a~ =:.loga a- log a b = 1-loga b. 
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floJiaraJI log a b = x, logb a=_!_, 3amnueM: 
X 

1_x3 (1-x )( 1 + x+x2) __ ,.::.--..:..:.__ __ - -X 

(x+~+1)(1-x)- (x2+1+x)(1-x)- . 

X 

Om6em: loga b . 

Slog r.:.J3+.f3 log (.fJ-3)2 
IIpHMep 5. BbrqHCJIHTe vS +5 25 . 

Pewe11ue. flpnMeH.H5I rrocJie,noBaTeJihHO CBOHCTBa Jiorapn¢MoB 

12.7, 12.6, 12.1 H rrpaBHJIO pacKpbiTH.H MOJJ:YJI.H qncJia, IIOJiyqHM: 

Slog.J5.J3+.J3 + Slog25(.J3-3)2 = 52log5.J3+,J3 + 5logsl.f3-3l = 13 + .J31 + 

+I.J3 -31 = 3 +.J3 -.J3 +3 = 6 . 
OmBem: 6.· 

IIpHMep 6. BhPmcmrre 4.jlog43 -3.jlog34 -31g25 ·4lg3. 

Pewe11ue. PaccMOTpHM pa3HOCTh 4.flog13 -3.flog34 =A. 

fiOJraraJI ..}Iog4 3 =a, 3arrnrneM: 

log4 3 = a2 
, 3 = 4 a

2 
, ..}log3 4 = 1. 

a 
1 a2 

floJiyqnM: A=4a-(4a
2

);; =4a-4(1 =4a-4a =0. 

PaccMoTpHM rrpOH3Be,neHHe 31g25 ·41g3 H rrpnMeHHM ¢op-

MYJihi 2.3, 12.4, 12.6, 12.2. floJiyqnM: 3lg2S. 4lgJ = 3Ig2S. 3Ig4 = 

= 3lg25+lg4 = 3lg25·4 = 3lg100 = 3lg102 = 32 = 9 

CJIO:>KHM pe3y JihTaThi ,n:Byx ,neilcTBHH:: 0-9 = -9 . 

OmBem: -9. 

IIpnMep 7. Bhrq.HcJIHTe -logi'ab ( : 1

5

6 J1

, eCJIH logb2 a= T 2 . 

Peweliue. O.ll.3: a >0, b >0, ab-:1= 1. 

Ha ocHOBaHHH CBOHCTBa 12.6 3armrneM: 

-log ... ( ;,', r ~ log;g; ( ;,', } 
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Dpeo6pa3yeM Bbipamemie log
1
} a= T 2

. DOJryqHM: 

1 1 1 
21ogb a = '4 , 1ogb a = 2 . 

b5 
Dpeo6pa3yeM BbipameHHe log~ a16 = x. DpHMemur ¢opMyJihi 

12.7, 12.9, 12.5, 12.4,12.6, 12.2, IIOJiyqHM: 
bs 

bs bs Iogb 1"6 1ogb bs -1ogb a16 
log 1 -=4log b-=4 a =4 = 

(ab)t; a 16 a a16 logbab logba+logbb 

_ 4(5logbb-16logba) _ 4(5-16logba) 
- logha+1 - logba+1 

1 ' 
DoJ~:CTamm 3naqenHe 1ogb a= 2 B nocJieJ~:Hee Bbipamemre, naliJ~:eM 

HCKOMOe qHCROX: x~ 4 (5 ~16 ·~) ~ 4(5; 8) ~ -~2 ~-1~2 ~-8. 
-+1 - -
2 2 2 

OmBem:-8. 

IIpnMep 8. HaHJI:IITe ac, ecJIH logb81=a, bc=729 II a= loga ~. 

Peweuue. EcJIH 1ogb 81 =a, TO 1ogb 34 =a, 41ogb 3 =a II 1ogb 3 =%. 

EcJIH be =729, TO c=logb36, 6logb3=c II logb3=~. TorJ~:a:i%=~ 
2c 3 r;;;:;-; -II a=3· PaBeHCTBO a=logav121 3anmneM B BHJI:e aa=1P, IIJIH 

2c 2 2 3 

a 3 = 113 , HJII1 ac = 113'2 I1 TIOJIYl.JHM ac = 11. 

Omeem: 11. 

IIpHMep 9. Bhil.JHCJIHTe: 

log-.13 tg 30° + log-.13 tg 31° + 1ogv'3 tg 32° + ... + log-.13 tg 59° . 

Peweuue. DpHMeHUM <}lopMyJiy 12.4 11 rroJiyLJHM: 
log-.13( tg 30° · tg 31° · tg 32° · ... · tg 45° · ... · tg 58° · tg 59°) = 

= log-.13 ( tg 30° tg 45° ( tg 31°tg 59° · tg 32°tg 58° · ... · tg 44°tg 46°)) . 

3J-taa, LJTo tg45°=1, a tg30°= ~II LJTO tg(90°-a)=ctga, 
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a tg a· ctg a= 1, Han)J.eM 3Ha'!emie IICXO)J.Horo Bhipa:JKeHIIJI: 

log-13 ( 1· £1. tg 31°ctg 31° · tg 32°ctg 32° · ... · tg 44°ctg 44°) = 

= log-13( 1·£1·1·1· ... ·1) = -log-13 ../3 =-1. 

Omeem: -1. 

3aA8'-tll1 An~ caMOCTO~TenbHoro peweHII1~ 

Yrrpocnne ( 1-11 ): 
2 2 

1. -log~ logz K2. 2. siog65 + 7logs 7 . 

[ 2i"'~, +5
1
"'' 

49 I 81 1"'~, -8
1
""', J 

3. . 
1 1 

siog27 125 +5log16 25 .slogs 3 
1 3 

4. 81i'Ois9 +3~ ((~)!og~s7 -1251og2s6)· 
4. 49log7lO + 7Ziog73 

5. 36log65 +101-lg2 _ 3logg36 _ 6.3Jog.J32. 

6. [ 81 H'"""' + 25
1
""'"' } 49

1
"''' • 5

1
"'"'" • 

7. ( a1";,, awi,, ·a"~' ... ·a'"":,, r 
8. ( z'"""'' -3

1
"'" I"'" I' - :w} ( 741

""'' - s"·''"'-"' -a''') . 

loga v'a2 -1·logi v'a2 -1 

9. ( 2 ) a ;;/ 2 . 
loga2 a -logaa ·logwa~a +log~ a 

1 -2 

252log4g25"'1-2log2log2log2a2loga4 ·41og34 -a2 

10.~-----------------o2~~-----
( )

lot ( )Joe -a - -a 
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11. (1oga b+ Iogb a+ logbb2 )(loga b-logab b )1ogb a-1ogb b. 

BbPIMCJIHTe (12-22): 

12. Slog~ 7 ·logT1 ('iff· T 2 
· 510g,JSffl). 

13. lntg 1°+lntg 2°+lntg 3°+ ... +lntg 89°. 

14. lgctg 1 °·lgctg 2°·lgctg 3°· ... ·lgctg 89°. 

15. alogbc -clogba. 

16. b.Jlogba -a.jlog2b . 

_4_ 4 

17. 32(log216l · ( T 1 )(log2l6) . 

2 2 3 

18. 
2

tog,(-./3-2) + 3logg(-.i3+2) + 2log,/3+t(-.i3+1) . 

logV2" ..fi8 log~ 49 
19. l I . og322 4 og64 4 

20. lg5·lg10·lg20+(lg2)2+(lg1)2. 
1 

21. 4· 9logst2S ( 9log31 +9log38 )logssS . 

log 1 45 

22 
log9 225 3 

. 1 + 3/ri • 
og22s 9 logwg "'3 

Onpet(eJII1Te 3HaKH '-IHCeJI (23-25): 
23.log1,7(0,5(1-log7 3)). 

24. log0,3 ( 1~(log2 5-1)). 

25 
log3 5 -logs 3 

· log0,3 4 -log0,3 3 · 

26. HaH,[(HTe KBat(paT OCHOBaHH5:! JIOrapHcpMa, npH KOTOpOM qHCJIO 
a paBHO CBOeMy JIOrapHcpMy. 

27. BbiqncJIHTe log0,5 28, ecJIH log4 49 = a-1 
. 

28. HailtJ:HTe lg2 .JX, ecJIH log 2 100 = 0,5a. 
X 

29. HailtJ:HTe log9 2, 97 , ecJIH logs 3 =a logs1 0 H lg 11 = b . · 
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30. BbrqucJII1Te log2 36, ecJIM ln12 = ln9 . 
m 

31. 3HaR, qTO lg2 = 0,301, HaM,llJITe 3HaqeHIIe BbipaJKeHIIJI 

log2 1·log3 2 ·log4 3 ·log5 4 · ... ·log10 9. 

32. BhrqucJIIITe 1oga6b9 ( .fc11. b -3 t , ecJIII logv'a b3 = alogh1 
• 

33. Hail,n:MTe lg12,ecJIM ln3=-
1
a, lg5=b. 
ge 

34. Hail,n:uTe b-a, ecJIM 1ogb 64 = c, loga 625 =a II ac = 125. 

. 2 
OmBembt~ 1. 27. 2. 10. 3. -11. 4. 1. 5. 0. 6. 1. 7. 8. 8. a +a+1, 

1 + .J5 l ["2--: "' r.n:e a>O, a-:J:.-
2
-. 9. oga-va--1, r.n:e a>1, a-:J:.-v2. 10. 1, r.n:e 

a>O, a-:J:.1. 11. logab, r.n:e a>O, a-:J:.1, b>O, b-:J:.1 II ab-:J:.1. 12. 7. 

13. 0. 14. 0. 15. 0. 16. 0. 17. 1.6. 18. 12. 19. 30. 20. 1. 21. 4. 22. 1. 
2 

23. MuHyc. 24. Ml'myc. 25. MuHyc. 26. a~, r.n:e a > 0 II a -:J:. 1. 

27. - 1+a2a. 28. : 2 . 29. b+~~- 2 . 30. 
2~2::::). 31 0. 32. 2. 

1 33. a-2b+2. 34. 
256

. 

KoHTponbHbiVI TeeT 

N!! 3aAaHH.ll BapHaHTbi OTBCTOB 

1) e; 

Pe3yJihTaT BhrqiicJiemw BbipaJKeHMJI 2) 1; 

1 1 3) 24; 
( 2 }3ln8+2ln3 4) 324; e paBeH 

5) 256. 

3naqeHIIe BbrpaJKeHIIJI 
1) 9; 
2) 7; 

2 
( 2 )log./3+13 _1- 3) 8; 
../3-

1 
+410

g
2516 +log53-log9 25 4) 1; 

paBHO 5) 10. 
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N!! 3aAaHHH BapHaHTbi OTBeTOB 

1) 10; 

Pe3yJihTaT BhPIHCJiemui Bhipa)KeHHa 
2) -4; 

3 3) 11; 
lg7 1 0log10049 paBeH 4) 7; 

logtooo 7 5) 21. 

1) 0; 

B pesyJihTaTe npeo6pa3oBaHHa Bhipa)Ke-
2) 23; 

4 3) 24; 
log324 log 216 

Hl1H 3 TIOJI)"'l1M 4) 2; 
log72 3 log83 5) 1. 

1) 8; 
2) 4; 

PesyJihTaT Bhi'lHCJieHHa Bhipa%eHHa 3) 1; 

5 ( J5 )log 4 1 2log91 
2. 

5 +1 Ts=l3 +3 3 paBeH 4) 3' 
4 

5) 3. 

1) log12 5; 

PesyJihTaT ynpo~eHHa Bhipa)Kemra 
2) log5 6; 

6 log2 5 ·log3 5 3)log65; 
paBeH 

4) 1; log25+log35 

5) 5. 

1) 1; 

Pe3yJihTaT Bbi'IllCJieHMa Bbipa)KeHMa 2) 6; 

7 ( ~ ,,,,,,, f''' 3) 5; 
3 lg2 . 2 lg3 paBeH 4) 0,2; 

5) 25. 

B pesyJihTaTe Bhi'lHCJieHMH Bbipa)KeHMJI 1) 0,5; 

1 2) 0,25; 

8 ( (1ogj0,5+log:, 2 + 2 )1 + 2 j -log0,5 2-
3) -1; 
4) -2; 
5) 4. 

-Jog2 0, 5 TIOJIY'lllM 
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M 3a,~~;aHu.»: BapuaHTbiOTBeTOB 

1) (a+1)2
; 

Pe3yJihTaT ynpomeHM5l Bbipa1KeHM5l 2) a2
; 

9 1 _1_ 3) 1-a2
; 

l+-21- 3log 22 
4) (a+2)2

; a og4a +8 a +}og2a}oga2 paBeH 
2 5) (a-1) . 

B pe3yJibTaTe npeo6pa30Bamri1 Bbipa1Ke- 1) 1; 

[log, b-0 ,Slog;: b }og,, ,-., b 
2) logab; 

3) logba; 
10 4) logab+1; HM5l 

log a b-log a b 5) loga b2. - -
b4 b6 

ITOJIY'IMM 

1) 3-log29; 

B peayJihTaTe ynpoiiieHM5l BbipaJKeHIUI 2) log2 9; 

11 ~6(log9 2·log4 9+1)+ log2 9-6 +log~ 9 3) 9; 

ITOJIY'IMM 4) log2 3-9; 

5)log2 9-3. 

1) 2; 

Pe3yJihTaT npeo6pa3oBaHIUI Bbipa1KeHM5l 
2)logba; 

12 3) 1; 
( loga b + loga bO,Siogba

2
) logab a paBeH 4) 0; 

5) logab. 

1) log~ 5-1; 

Pe3yJihTaT ynpomeHM5l Bbipa1KeHM5l 
2) log2 5-1; 

13 (logz 5-lg5)( s2logslog25 -1) 3) log2 5; 

2 paBeH 4) 5; 
log2 5 5) 10. 
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M 3a.l(aHHH BapuaHTbiOrBeroB 

60 

Ecmr loga x = 2, 1ogb x = 3 , loge x = 4 , 
1) 77; 

77 
14 logd X= 5 , TO 3Ha'IeHJ1e BbipWKeHIUI 

2) 60; 

logabcd X paBHO 
3) 120; 
4) 1; 
5) 0. 

HoMep 3a,n:amu1 1 2 3 4 5 6 7 

HoMep rrpaBHJibHoro 
4 1 2 4 3 3 3 

orBera 
HoMep 3a,n:amu1 8 9 10 11 12 13 14 

HoMep rrpaBHJihHoro 
5 1 2 5 3 2 1 

orB era 
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