=log_x,
g<a<1

XY




ConepxaHue

CBeneHHSa H3 HCTOPHH
IlouaTHe Aorapucdma

CrorycTBa Aorapudmos

IIpaMephl

IlonaTue PYHKIHH Yy =Y =
log x

CrolicTBa AorapudMHuUYEeCKOH
byHRIIHH

I'padbuk sorapudmMmuueCcKOHn
byHRINH

CBoncTBa CpaBHEHHSA
AorapudmMmosB




CBeAeHUs N3 UCTopun

[ToTpebHOCTL B CMNOXHbIX pacdeéTax B XVI Beke ObLICTpPO pocna, U
3HauUnTENbHaa YacTb TPYAHOCTEWN DOblna cBsi3aHa C YMHOXEHNEM N OENEHNEM
MHOIO3Ha4HbIX 4YUCeSl, a TaKke u3BnedyeHMem KopHewn. B KoHuUe Beka
HECKOJTIbKUM MaTeMaTuKaMm, NoYTU OQHOBPEMEHHO, MNpuLlna B rofioBy naes:
3aMEHUTb pr,qoeMKoe yMHo>|<eH|/|e Ha MPOCTOE CIIOXXEHME, COMNOCTaBMB C
~ 1IrROMETPUYECKYIO n apupmMeTnyeckyro
nporpeccuun, Npyn 3ToM reomeTpudeckasn byger
. McxogHow. Toraa v geneHve aBTOMaTUYECKM
~ 3aMeHsieTcs Ha Hem3meprMo Bonee NPoCcToe

~ HagéxHoe BbluUTaHME, a U3BIIeYEeHME KOpPHS
1% CTeneHn n CBOOUTCA K AeneHuo norapudgpma
s’ MOOKOPEHHOTO BblpaXkeHns Ha n. [epBbiM 3Ty
naero onyonukoBan B CBOeN KHUre «Arithmetica
integra»  Muxaanb  Lmugpernb, KOTOPbIW,
- BNpoYeM, He NPUNOXWUN CepPbe3HbIX YCUNUN
| ANS peanusaunm cBoew naem.
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CBeAeHnsa U3 uctopmmn | <

B 1614 rogoy LWOTNaHACKMMA MaTeMaTuK-
noburtene [xoH Hernep onybrnukoBan Ha
NaTUHCKOM  A3blke  COYMHEHMEe  noA
Ha3BaHnem «QOnucaHue yousumeribHoU
mabnuubl ro2apugpmos». B HEM 6bIno
KpaTkoe onucaHue norapudmoB U UX
CBOWCTB, a Takke 8-3HayHble Tabnuubl
norapndmMoB  CUHYCOB, KOCWUHYCOB U
TaHreHcos, ¢ warom 1'. TepMunH norapmdm,
npeanoXeHHbln Hernepom, yTBepauncs B
Hayke. Teoputo norapudpmoB Henep
U3NOXWn B OpPYyrol CBOEW  KHure
«[locTpoeHne yauBUTENBHOW  Tabnuubl
norapugmoB», n3gaHHOM MOCMEPTHO B
CnoBo s102apughm NPOUCXOOUTEAD FOAYSTRACBIHONOP (YNCM0) U apIvVUOP
(OTHOLLUEHWE) U NepeBOAUTCH, cnegoBaTenbHO, Kak OTHOLLEHUE Yucen.
«Jloeapugm OaHHO20 cuHyca ecmb YUCJI0, KOmopoe apupmemuyecku
go3pacmario ecea2da ¢ mou XXe CKOpOCMbIO, C KakoU MOJIHbIU CUHYC Hadarsl
geoMempu4yecKku ybbieamep».




CBeAeHNs U3 uctopmmn

Norapndombl HeobblManHO 6GbICTPO BoOWwM B npakTuky. W3obpetatenu
norapugmoB He orpaHnYnUnucb paspaboTkon HOBOW Teopuun. bbifo co3gaHo
NpakTUyeckoe cpeacTtso — Tabnuubl florapudmMoB, — PE3KO MOBbLICUBLLEE
Npon3BOAUTENBLHOCTbL Tpyaa Bbluucnutenen. [lobasmm, 4to yxe B 1623 ., T. €.
BCEro Yyepes 9 feT nocrie n3gaHma nepBbix Tabnuu, aHrMMUCKUM MaTeMaTUKOM

. TaHmepom 6bina wnsobpeteHa nepsas norapmcblvlmquKaﬂ NUHeunka,
CTaBLUas paboynm NHCTPYMEHIQM and MHC

[lepBble Tabnuubl
norapupmoB  CcoOCTaBMNEHbDI
He3aBMCUMO OpYyr OT Apyra
LLIOTNAaHACKUM MaTeMaTUKOM
k. Henepom (1550 - 1617)
n weenyapuem HU. bropau
(1552 - 1632).
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MoHsTHME Aorapucoma

Aoapugpmom nonoxixcumenovHoz20 uucaa b no
NOJIOXKUMENbHOMY U OmMAuYHomy om 1
OCHOBAHUIO A HA3blearom noxasamenv
cmeneHu, 6 KOMOPYro HY» HO éo3eecmu

ucno a, umobsl nonyuums uucno b

logb=c,a°"=b; a#1,a>0,b>0

log b

a =b

- OCHOBHOE AOrapnucmmnyeckoe ToOXAECTBO
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NMpumepsbi

log,8= 3 23=g:

log; 729 = ¢, 3¢=729;
log,,25 =2, (0,2)2 = 25;
log,8= ;5 415=g:

log,2 =, 21=2;
log,,1=19, 10°=1;

log,y 1/7 = .0,5, 4905=1/7;
log, , 10000 = _4 0, 1-4 = 10000.
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OCHOBHbIE CBOUCTBA AOraApPUCOMOB

log, 1 = 0: 10.
log,a= j. 11.
log, 1= _j. 12.
ogra= 1.
og_a= _.
k' 13.
log a™ = m.
log_ra™= M . 14.
k

log,bc = log b +log c:

log, b = log b - log c:

Iogkb—1
— log b
k 9

15.

log,b™ = n log_b;
’ogak bm =M 'Ogab;
log_b = log b .
fog_a-
log,b= 1
log a-
log b -log_d=

~ log_b -log_d
alogcb = blogca




lMoHsATMEe Aorapucpbmmnyeckon pyHKLUUMN

PYHKLUIO BUACD
y=log x,raea#1,a>0,x>0

HA3bIBAIOT

AOrapmncpmmyeckomn cbyHkumeu




CBOMCTBA AOrapucpmn4eckon cpyHkumu y =log x, a# 1, a >0

1.

SO N & & K

D(y) = (0; +),

E(y) = (-0, +).

a) Hyam coyHkumm: y =0 npm x = 1;

O) ToYEK NepeceyeHms C OCbo OPAMHAT HET.

a) MNpu a > 1 goyHKUmMs Bo3pacTaeT Ha (0; +=);
6) npm 0 <a <1 dpyHKUMSI YObiBOET HO (0; +).

Hu YyeTHasa QQYHKUMSA, HU HEYETHAA.

He orpaHun4eHa CBEPXY, HE OrPAHMYEHO CHM3Y.

He umeert Hi HambOAbLLIETO, HU HOMMEHbLLIETO 3HAYEHMM.
HenpepsbiBHA.

a) lNpu a > 1 QoyYHKLUMS BbIMYKAQ BBEPX;
0) npm 0 <a < | pyHKLUMS BbIMYKAQ BHM3.

OCb Y SBAIETCS BEPTUKAABHOM QCUMIITOTOMU PACOUKA
AOTAPUPMUYECKOM COYHKLIMMN.




rpacbmuk Aorapucpmm4eckomu cbyHKLUUMU
y=logx,a#1,a>0

y =log x, a>1 y=log x,0<a<T

yA yA




rpacbmuku Aorapucommu4eckou cbyHKLUM
y=logx,a#1,a>0

]




CBouctTBa cpaBHeHus AorapucbmoBnpua #1, a >0
EcruO<a<1u0O<x,<x, molog x, >log x,.

Eczlua>1u0<x1<x

,» mo log x, <log_ x, .

Ecnu I<a<bux> 1, molog x>log, x.
EcruO<a<b<Ilux>1,molog x>log, x.
Ecnu I<a<bu0O<x<1,molog, x<log, x.
EcruO<a<b<lu0O<x<1,molog x<log, x.

logb>0=a>0,b>0u(a-1)b-1)>0 (ecru nonoxumenoHoLe
yucna a u b exxam “no 00HYy cmopoHy om eouHuysl”)

logb<0=a>0,b>0u(a-1)b-1)<0 (ecru nonoxumenoHoLe
yucna a u b nexxam “no pasHsle cmopoHsl om eduHuUYbL”)




Aorapucpmmyeckmne ypaBHeHUs

Ypasrerus euda log_ f(x) = log_ h(x), 2oe a # 1, a > O
Hasblearom no2apupmuuecKumu ypasHeHUSIMU

loga flx) = Zoga h(x)
0

1./1x) = h(x)
Jix) >0
 h(x) >0

MeToAbl peLueHus Aorapmcbmm4eckmux YpaBHEeHUM:
l.  PYHKUMOHAABHO-TPAUYECKUM METOA.

2. MeTtoa NoTeHUMPOBAHMA.

3. MeToA BBEAEHMSI HOBOM MEPLEMEHHOM.




Aorapucpmmyeckmne ypasHeHus. lpumepsi

Mpumep 1 Mpumep 2
log,(x? —3x —5)=log,(7 —2x)  log,(x +4)+log,(2x +3)=log,(1 - 2x)
<(x2—3x—5=7—2x log,(x +4)2x +3)=log,(1-2x)
7-2x >0 (x +4)2x +3)=(1-2x)
(x2_x 12 =0 x+4>0
<x<&5 <2x+3>0
:x1:—3 1-2x >0
<L(2:4 (2x% +13x +11=0
X <3,5 <X>—4
X =-3 x >-1,5
Omeem.: -3 g(<(l5
X, =—T
<{X2 =-5,5
-1,5<x <0,5

OrBer : -1.



Aorapucpmmyeckmne ypasHeHus. lpumepsi

Mpumep 3
/ng+4(X2—1)=/ng+4(5—X)
(x?2-1=5_x,
x?-1>0,
9D -x>0,
xX+4>0,

X +4 %1,

(x2+x-6=0, r{X1=—3

{X >1, X, =2

Ax <=1; & Ix #-3 < x=2
—4 <x <5, -4 <x <1,

X #-3; L<x<5;

Omeem: 2.




Aorapucpmmyeckmne ypasHeHus. lpumepsi

Mpumep 4
5 7 X
lg x+lgx+1:—x Igﬁ=lgx—lg10=lgx—1,
lg 2
g10 rge x >0, x #10
g2 x +1g x +1 = /
lg x -1

nyctb Ilgx =t, rge t#1, Toraa

t-1
(t —1)(t2 +1 +1): 7 BepHeMcsi K MCXOAHONM repeMeHHOM
t°-1=7 Igx =2
t° =8 x =107
=2 x =100

Omeem: 100.




Aorapucpmmyeckmne ypasHeHus. lpumepsi

Mpumep 5
log0,1xx +log0,2xx :0
(0,1x =1, (x 210,
O3 : <0,2x 21, < <X %5,
x >0, x >0,
log. - X = lgx  lgx ~ lgx
YT lg0dx  1g01+Igx —1+Igx
log. . x = lgx  lgx _ lgx g x
Y27 1g0,2x  1g 0,2 +lg x Ig;Jrng —lg 5 +1g x
Ig x Ig x

_I_ =
-1+lgx -Ilg5+Igx
lNyctb Igx =t, rge t =1, t #lg5 Torpa
t t

+ =0
t-1 t-Ig5




Aorapucpmmyeckmne ypasHeHus. lpumepsi
Mpumep 5

t t
=0 t-1)t-Ilg5

t(t—Ig5)+t(t—1)=0
tt-Ilg5+t-1)=0
t(2t —lg5-1)=0
t=0

t:I952+1 :/g5—|—2/g10 219250 _1g 50

BepHeMcs K ncxogHou nepemMeHHou
Ilgx =0 unm lg x =1lg /50
X =T X =542

O6a kopHsi yposnersop AT O[3

OrBer : 1; 5\/5.




Aorapucpmmyeckmne ypasHeHus. lpumepsi
Mpumep 6

1-1
x 7%9s% =0,04
T.KZ. 066 yacmu paeeucmsa npuuu.ma;om MmMoJibiKkO noJioxumesibHolLe
3HAUeHUsl, NPolo2apupmupyem ux no OCHO8AHUIK 5:

log. x'™9* =Jog 0,04 log 0,04 =/09521—5 =log. 57 =-2
(1-logs x )logs x =log; 0,04 043 : x >0

log, x —logix =-2

nyctb log.x =t, Torga

t?-t-2=0

t, =2

o

BepHemMmcsa k ncxogHou riepemMeHHou

{Iog5 X =2 {x ~ 52 {x ~ 25,
o N

log. x =—1; X =0,2. Omeem: 0,2; 25.
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Aorapucpmmyeckmne ypasHeHus. lpumepsi

NMpumep 7

Iogx(3 X'9* 4 4): 21g x [lposiorapugp Mupyem obe yactu
03 {x 21, ;70 oI;::Io_BaHmo 10 .

x >0, g(x )—Ig4
Mo onpeseneny to norapupma g xlg x =lg 4
Y200 _ 3ylax | 2 lg®x =Ig 4
Myctb x"“* =t, rget >0 Torga lgx = +ylg 4
t2-3t-4=0 x =107
{t = -1 —He ygoB/eTBOp feT
t=4

BepHemcsa k ncxogHou nepeMeHHou

Xlgx — 4

OrBer : 10%V9%



Aorapucpmmyeckmne ypasHeHus. lpumepsi

Mpumep 8
Pelwunte cUCTEMY ypaBHEHWIA : {Ig(Zx ~y)+1=lgly +2x)+g 6,
2log,(x —y)=log,(y +2)
lg(2x —y )+Ig10 =Ig(y +2x)+Ig 6, (2x -y >0,
< , |
logs(x —y )" =log,(y +2) omz . T >00
Jlg((2x ~y N10)=lg (ly +2x)6) x =2y, T
YR =y 1o ) y +2>0,

(x-y) =y +2 y’-y -2=0,

(2x —y 10 =(y +2x)8, X =2y,
<

(x-y)V =y+2 My, =-1,

(20x =10y =6y +12x, _ry2 -4

(x-y) =y +2 P :_12' —He ygoBnetsop setr 0/[3
- \X1 =4

X =2y, )

, y , . <y2:2

2y -y) =y +2 (X, =4 orser : (4;2) |4




Aozapugpmuueckue HepaseHcmeaa

Hepaeencmea euda log f(x) > log_ g(x), 2de a # 1, a >0
HA3bLBAIOM JIO2APUPMUUECKUMU HEPABEeHCMEAMU

log flx) > log_g(x)

a>7 Y<a<1

(f(x)>g(x) f(x)<glx)
{f(x)>0, {f(x)>0,
g06)> g0)>0
i @(x)-1)f(x)-g(x)) >0,
10g., () f(x)>loga(x)g(x) N <;(()):))§8
a(x)>0




Aorapuncommnyeckmne HepaseHcTBa. llpumepsbl

Mpumep 1
log,(2x —4)>log,(14 — x)
T K. a=3>1T0
(2x —4 >14 —x,

12X —4 >0,
14 —x >0;

(3x >18,
X > 2,

N

x <14,

(x > 6,
IX > 2,

X <14,

NO
(@)Y
DNO

1
Omeem: (6; 14).

Mpumep 2
Iogl(16 +4x —xz)s —4

2

4
log, (16 + 4x —xz)glog1(1§j

2 2

log1(16 +4x —xz)slog1 16

2 2
T K. a=—<1T10
2

16 +4x —x* >16,

{16 +4x —x? > 0; —/MlHee ycnoBue
4x —x* >0

x*-4x <0

x(x —4)<0
+ — +)

O 4 X
Omeem: [O; 4]. I 4




Aorapuncommnyeckmne HepaseHcTBa. llpumepsbl | 4

Mpumep 3 Mpumep 4
lgx +1g(45 —x) <2 +Ig 2 logZx?-5log,x +1<0 043 : x>0
Ig (x(45 —x))<Ig100 +Ig 2 (2Iog72x)2 ~5log,x +1<0
lg(45x—x2)<lg 200 4log’ x —5log,x +1<0

T K. a=10 >1 To0 nyctb log,x =t, Torga

(45x —x? <200 4t* -5t +1<0
’ : 2 _
<45—X>0, I:I¢ 4t -5t +1=0
x >0; t, :1_’
L 4 T —
(x2 -45x +200 >0, H.p.: x°>—45x +£300 =0 LS
o , Q.. 5% +200 = 1 1 .
11X <49, X1 =9
Y 4
9 >0, X, =40,
BepHeMcsa K ncxogHou nepeMeHHoU
O 5 40 45 X Zslogzx <1,T.K.a=2T0

Omeem: (O; 5) U (40; 45). 2 <x<2 Oreer :[%2; 2]



Aorapuncommnyeckmne HepaseHcTBa. llpumepsbl
Mpumep 5
log, ,(2x —3)>log, ,(24 —6x)
Bo3smMmo)xHbl pfBa ciyyas

(x —2>1, 0<x-2<1,
2x —3 > 24 -6X, 2x —3 <24 -6Xx,
1) + 2) 3
2x -3 >0, 2x —3 >0,
24 -6x >0, 24 -6x >0,
(x >3, (2 < x <3,
27 27
X >—, X < —,
] 8 S 8
X >15, X >1,5,
X <4 X <4;
O O O O > m O )x
1,533,375 4 X 1, 375 4
x € (3,375; x € (2;

4\ Omeem: (2; 3)U (3,375; 4) 2)



MCHOAb3yeMble MATEePHUAAbI

AATEOPA M HOYOAQ AHAOAM3A. 11 kKAQccC. B 2 4. 4. 1. Y4ebHMK AAd 0BLLEODPA30BAT.
YY4PEXAEHUM (NPOdOMABHBIM YypoBeHb) / A.l. Mopakosmd, 11.B. CemMeHOB. 2-e U3A.,
cTep. — M.: MHemosmHa, 2008

http://ru.wikipedia.org/wikihttp://ru.wikipedia.org/wiki_ - AOrapmgoMmU4eCKNE AMHEMKM

http://ru.wikipedia.org/wikihttp://ru.wikipedia.org/wiki_ - Aorapmgom

KOMMNAEKCHbIM AOTAPUTDOM
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