BHOTAPUPMAX




. [lpmeHeHne ceBomncTB norapndmax um
norapudpmmnyeckon yHKLUN.
 MeToabl U npnemsbl peLlueHns norapudomMmmyeckmx

YpaBHEHUN U HepaBEHCTB(peLleHne NPUMEPOB M3
BapunaHTtoB El3).

* [lpnmeHeHne norapudmMoB B XKU3HMN.



a)(dbopma oTBeTaA-«ga», KHETY)
y=logaX , D(y)=R
y=log0.5X , yeTHag
y=log 3X, Bo3pacTaet
y=log 3X, umeet akctpemym B Touke (0;1)
log43<1
l0g0.52>1
CoBnagatoT N rpadukn PyHKUNn?

f9=x+3, 9= | Il




dyHkuMa y = loga x (rge a > 0, a =1) Ha3bIBaeTcsa norapumyeckon.

[padouk norapudmmyeckon PyHKUNK [0gaX MOXKHO NOCTPOUTD,
BOCMOSIb30BaBLUNCL TEM, YTO PYHKUMSA |0g.x obpaTHa nokasaTensHOn
QyHKUMKM Yy = a*. [loaToOMy 4OCTAaTOYHO NOCTPOUTL rPaPuK PYHKLUNN Yy = a*

, @ 3aTeM 0Tobpas3nTb ero CUMMETPTPUYHO OTHOCUTENBHO MNPSIMON Y = X.




CBouctBa (pyHKUUMN Yy = log.X

1.D(f) = (0; + 0);
2.He ABNSETCA HN YETHOWN, HU HEYETHOW;
3.Bo3pacTtaert Ha (0; + «);

4.He orpaHu4yeHa cBepxy, He orpaHuyeHa
CHU3Y;

5.He nmeeT HM HanbornbLLEero, HM
HaMMEeHbLLUEero 3Ha4YeHun;

6.HenpepbIBHA;
7.E(f) = (- 0j+ 0 );
8.BbINyKna BBepX;
9.anpdepeHumnpyema.

1.D(f) = (0;+);
2.He SABNSETCA HN YETHOWN, HU HEYETHOW;
3.y6biBaeT Ha (0; +);

4.He orpaHu4yeHa cBepxy, He orpaHuyeHa
CHU3Y;

5.HeT HM HanbonbLUEero, HW HaMMeHbLLEro
3Ha4YeHun;

6.HenpepbIBHA;
7.E(f)=(5+);
8.BbiMyKra BHU3;
9.anpdepeHumnpyema.




[MOCTPOEHUE NTPA®UKOB

[padpuk PyHKUMM nonyvaeTca B pesynkraTte
casura rpadguka yHkumm y = In X Ha ogHy
eguHuLUy Breso (Npuv 3TOM Mbl NonyyaemMm OyHKLNIO
y=In(x+1)) n Ha ogHy eounH1Lly BHN3




[padpmk nckomon pyHKUUKM y=|In x| nonyyaetcda B pesynsrate cnegytowmx

npeobpasoBaHun. Yactb rpaduka QyHKUMK , nexawas B obnactm x = 1,
coBrnagaeTt ¢ rpadounkomMm pyHkumm y = In x. OctanbHaga 4acTb, COOTBETCTBYIOLLAS
y < 0 (npnu 0 < x < 1), orpaxaerca oTHocuTesibHoO ocn OX B BEPXHIOK

NOoNynioOCKOCTb.




CHavyana Mbl MOCTPOUM rpaduK PYHKLUUK y= | In x|
, KaK onncaHo B npegbiayLlem npumepe. 3arem
OTpa3nM rpadouK aTom PyHKLUUN OTHOCUTESILHO OCHU
Oy B neByto NMosiynsiockocTb. COBOKYMHOCTb 3TUX
rpapmkoB 1 npeacrtaBnsier cobon rpadPmk NCKOMOU




0) 1) OnpenenexHue norapmdma

2)KaK 3anucbliBaeTca OCHOBHOE
norapnmmnyeckoe ToXXaecTBo ?

3) Bblumncnute




OCHOBHbIE METObl PELLEHUS YPABHEHU



MeToab! pelueHns ypaBHEHUMN:

doyHKLMOHANbHO rpapmnyecknm MeTos ;
No onpeageneHunto norapupma;
NOTEHUMpPOBAHNE,

3aMeHa NepeMeHHbIX;
norapnmMmnpoBaHmne



PYHKUUOHANBLHO rpadunveckumn
MeToA

[Mpumep No1: pewinTte ypaBHeHUE
Log, x=0 PeleHue:

YpaBHeHue log, x=0 umeeT oauH
KOpeHb X=1,M0CKONbKY rpaduk
cyHKUun y=log, x

nepecexKaeT oCb X B eAMHCTBEHHON
Touke (1;0).




Norapugpmumnyeckme ypaBHeEHUS

Ha3bIBalOT
ypaBHeHUA BUaa

loga f(X) = loga g(x),

rae  — NONoXUTenbHOoe Yncro, OTNINYHOE OT
1, U ypaBHeHUS, CBOOALLUMECS K 3TOMY BUAY.



[1o onpeneneHuio
norapugma:

x=a®, rae a#z1 n a>0



[Tpumep:

logx16=2
'x? =16

| X#1

x>0
-xX1=4
X2=-4
OTBeT: 4



[loTeHUMpoBaHue




[Tpnmenp:

logx (X-1) = logx (2x-8)

[X-1 =2x-8, "X=7,
X-1>0, xX>1,
2x-8>0, | x>4,
X#1, X#1,
x>0 x>0

X=/ -

OTBeT: 7



3aMeHa NnepeMeHHbIX:

loga f(x) = t, f(x)>0
t+t+c=0
[1=t-4%a*c

Haxooum tiun t2
[NoacTaBnsiem 3HadyeHusa t1 un to:

loga f(x)=t

loga f(x)=t2



[Tpnmep.

Zﬂogés—-7ﬂoga3-4==0
logos X =1, x>0

2t2-7t-4 = 0,

[1=49 + 32 = 81,

ty = (7+9)/ 4 = 4,

to = (7-9) /4 = -1/2

logos X = 4, logos X =-1/2,
x1 = 0,0081 X2=30/3

OTBert: 0,0081; V30 / 3



NorapudmmnpoBaHme:

f(x)>0,
19(x)>0
-loga f(X) = loga g(X)




[Tpumenp:

1- logsx

X = 0,04

1

logsx logx logs0,04

(1-logsx) * logsx = -2

logsx =y

(1-y) "y =-2

y2-y—2=0,

logsx = 2, logsx = -1
X =25 x=1/5

OTBeT: 1/5; 25



I logs(x+y)=1 [x+y=5
) logexy=1 J[x * y=6
- x=5-y - 3) X1=5-3=2

(5-y)*y=6 X2=5-2=3

Sy-y?-6=0

y2-5y+6=0

[ = 25-24=1

y:=(5+1)/2=3

y2=(5-1)/2=2

OtBeT : (2;3),(3;2).



MeToab! pelleHna HeEPaBEHCTB



Jlorapudmmuyeckue

HEN3BECTHOE MO 3HAKOM
norapudoma unm (1) B ero OCHOBaHUWN, Ha3bIBAETCH
norapudpoMmmyeckKum HepaBeHCTBOM.

PaBHOCUINbHbIE
npeobpasoBaHUs _
| S(x)>4(%)>0,
& a>1.
1)log f(x)>log g(x) ;
) | 0<Ax)=<4(%)
| 0<a<l.
| A>g@)>0,
h(x)>1.
2)log.. . (x)>log,, g(x) 4= :
o [o<g<a(®)
| 0<h(x)K1.







| (a-1)(6-1)(c-1)(c-a)>0,

4) loa 6 - log 630 o | @047,
)log b - log, c>0,c¥ 1,

| 6>0.

MNpumep: log (x-1)- log , (x-1)<0

PeweH [ (-1)(x-1-1)(+1-1)(x+1-x)<0

ne: x>0, {X(K 1)(x-2)<0,

.7(’-1 >0, -)(,>1 <~ Xe (1)2)
x+1>0.




(a-1)(6-1)(c-1)(d-1)>0,
a>0,a% 1,
4 6>0,
c>0,c¥ 1,
d>0.

6) log b * log d>0 <=

3amMeHa nepemMeHHou

_t=[ogax,

5)f(log x)>0 = Ao,




Norapundombl Ha ET'3



B3. Hanaute kopeHb ypaBHeHus 2-1g(10-x)=0.

PelueHue.
Hangem O.[1.3.: x<10.
[Mpeobpa3yem gaHHOE ypaBHEHME:
-Ig(10-x)=-2
lg(10-x)=2
Pewnm nonyymsLleecst ypaBHeEHNE NO onpeaeneHuto
norapudma:
10-x=102
-x=90
=-90.
HaingeHHbIM KopeHb ypaBHeHUA yaosneTtsopseT O.1.3.

OtBeT: -90 .



B4. Hanitn 3Ha4eHwne BbipaxkeHus (log
(b3)*logba)/(a*b), ecnna=3, b=5

PellleHue.
'Ipeobpasyem YncnmTerb:
og,(b°)*log a = log b®= 3*log,b = 3

Y Hac nony4mnochk crnegytoilee
BblpaXkeHune: 3/(a*b)

Tenepb noactaBMM 3Ha4YeHUa a u b B
nony4dmelleecs sblpaxeHue: 3/(3*5)=0,2

OtBeT: 0,2 .



Bll. Hangnte HanbonbLlee 3Ha4eHne YHKLNK
y=log, , V/(x°) Ha oTpeske [1/3;3]

PelLleHue.

PaccMoTpyM QOYHKLNUIO Y= Iog f(x) OHa
yOblIBaloLlas, cnegoBaTtesibHO anHmmaeT
HanodorbLlee 3Ha4YeHNe NpU HaMMeHbLLEM
3Ha4YeHUn pyHKuunn f(x).

PyHkums f(x)=V(x%) BospacTatoLas u
onpeaeneHa Ha npomexyTke (0;+«), T.e.
HanMeHbLUee 3Ha4YeHne NPUHNMAaET Npu
HaMMeHbLUEeM 3HaHeHI/II/I X.

y(1/3)=log §
(1757 )= =log., (173 2=3/2*l0g, ,(1/3)=1,5

OTBeT: 1,5.



C3. Pewunte HepaBeHCTBO
7nlog *x+xAlog,x<14.

PewieHue.

Hanpem O.1.3.: x>0.

|_|pe,EI,CTaBI/IM X KakK 7’\Iog X 1 nogctaBMm B JaHHOE HEPABEHCTBO:
/"og, 2x+ /"log, ’x<14 v peLmm ero:

2 7’\Iog ’x<14

7’\Iog x<7 7>1

Iog7 x<1

-1<log,x<1, ocHoBaHuWe norapucpma oonbLle eanHULbl, 3HAaYNUT NpK
I'IOTGHLI,I/IpOBaHI/IVI 3HaK HepaBEHCTBA HE NOMEHSETCS:

1/7<x<7
[aHHbIM npomexyTok yaosnetsopsiet O.[1.3.

OteeT: (1/7;7) .



1. Bbl‘-II/IC

1)-6 2)6/49 3)6 4)a-49 1)-1
3.Bbluncnure:

3. BbIL-IVICﬂl/ITe _
113 2)9 3) 1)17

4. Hangnte obndltTe onpegeneHna QyHKLNm

29




Norapndmbl B XXU3HWU



3arorioBOK 3TOT, CBA3bIBAOLWMI CTOMb,
Ka3anocb Obl, HecoeauHUMbIE BeLln, HE
npuTsa3aeT ObITb NApogmnen Ha
npon3eegeHna KysbMmebl [1pyTKOBa; peyb
B caMOM Jere noungeTt o 3Be3fax u o
LLIyMme B TECHOW CBSA3M C norapmomamum.




LLlym n 3Be3abl
o0beanHATCA
30€eCb NOTOMY,
4yTO U
POMKOCTb
LLymMa U
APKOCTb 3Be3
OoLleHMBaloTCH
OQMNHaKOBbIM
obpasom - no
norapudgpmunyec
KOW LUKarne.




ACTpPOHOMbI pacnpenensawT 3B8e34bl N0 CTeneHAM BUAMMOMN SPKOCTU Ha
cBeTua NepBou BENMMYMHBLI, BTOPON BEMNUYUHLI, TPETHLEU U T. 4.
[TlocnepoBaTesnbHble 3Be34HblE BENUYUHBLI BOCMPUHMMAIOTCS 1a30M Kak
4YneHbl apndmMeTnyeckoun nporpeccun. Ho pumsmnyeckasa ApKocTb NX
N3MEHSETCS MO MHOMY 3aKOHY: OObEKTUBHbIE SIPKOCTU COCTaBNAOT
reoMeTpuyecKyro Nporpeccuto co 3HameHartenem 2,5. Jlerko NnoHATb, YTo
«BenuuuHa» 3Be3abl npeacrasndeT cobom He YTO UHOE, KaK riorapndom
ee n3n4ecKkon ApKocTu. 3Be3aa, Hanpumep, TPETbLEN BENUYNHBI Apye
3B8e3abl nepBon BennynHel B 2,53-1, 1. €. B 6,25 pasa.

Kopo4e roesops, oueHnBasd BUOUMYIO
APKOCTb 3Be3[, aCTPOHOM onepupyet

c Tabnuuen norapnugmos, cocTaBreHHOMN
npuv OCHOBaHUM 2,5.




CxoaHblM 006pa3oM oLeHMBAETCS N IPOMKOCTb LUyMa.
BpeaHoe BnusaHMe LWWYMOB Ha 300pO0OBbLE ntogen nodyanno
M3yYeHNIO LLIYMOB,K UX Knaccudukaumm, K co3gaHuo
onpeaeriEHHbIX CTaHOAapPTOB M 3TANIOHOB. EAMHULEN
POMKOCTU CNYXUT «Ben», NpakTUYecKkn - ero gecsartas
aons, «aeunben». I'IocneuosaTeanble CTENEHU
rpoMkocTu - 1 6en, 2 6ena u 1. 4. (Npaktnyeckn- 10
neunben, 20 geunden u T. A.)--COCTaBNAKOT AN HALLEro
criyxa apndmMeTmnyeckyto rnporpeccuio. Prusnyeckas xe
«cuna» 9TUX WyMoB (TOYHEEe - S3HEPruns) coctasngder
NpOrpeccuio reoMeTpmyeckyro co 3HameHarenem 10.
Pa3HocTu rpoMkocTen B 1 6en oTtBe4aeT OTHOLLEHUE CUTbI
lwymoB 10. 3HAYNT, (POMKOCTb LLYyMa, Bblpa)eHHas! B
benax, paBHa gecaTu4HoMy norapudmy ero Pmsn4eckon
CUNBbI.



3aBUCUMOCTb
BENMUYUHDbI
POMKOCTW OT €ro
donanyeckoun
XapaKTepPUCTUKM

N~Ig S,

3aBNCUMOCTH
roe N - BennynHa NPOMKOCTMW, S -

Ccuia 3BYKa



LLlym, rpoMKOCTb KOTOpOro bonsLlue 8 6en, npu3HaeTcs
BpeaHbIM AJ15 YerI0BEYECKOro opraHnu3ma.

YKaszaHHasi HopmMa Ha MHOrmx 3aBogax npeBOCXOAUTCS:
3necb 6biBatoT Wymbl B 10 n bonee 6en; yoapsb!
MOJSIOTKA B CTallbHYIO NANTY nopoxaarT wym B 11
ben.

Cny4anHOCTb S TO, YTO U NPU OLEHKE BUOUMOU
SIDKOCTU CBETUST U NPU U3MEPEHUN TPOMKOCTU
LLlyMa Mbl UMeeM Aerno C norapugmMnyeckom
3aBMCUMOCTbIO MeXay Benn4nHOM OLYLLEHNS K
nopoXaatroLlero ero pasgpaxeHua? Hert, To u gpyroe
- crnencrteue obulero 3akoHa (HasbiBaeEMOro
«MNCUXOPN3NYECKNUM 3aKOHOM DexHepay),
rmacsiero:



HWUKTO 1 NpeanonoXuTb HE MOT, YTO MY3blKa U
norapndmsbl cBaA3aHbl Mexay cobon. N3BeCTHbIN
don3nk SnxeHsarnb BCnoMuHan: “ToBapuil MOW No
rMMHasnm nobun urpatb Ha posne, HO He nbun
MaTemaTuky. OH gake roBopusn ¢ OTTEHKOM
NpeHebpeXeHns, YToO My3blka U MaTeMaTunKa apyr c
OpyromMm He NMeroT Hu4dero obuiero. “lNpasaa,
[Tndparop Hallen Kakne-to COOTHOLLUEHUA Mexay
3BYKOBbIMW KOnebaHusMu, - HO BeAb Kak pa3
nnudparopoBa — TO raMmma Ans Hallen My3blKn U
okasanacb Henpuemriemon”. lNpeacraBbTe Xe cebe,
KakK HENPUATHO ObIN NopaXkeH Mou ToBapwLL, Koraa 4
OokKasars emy, YTo, urpas no Knasulam
COBPEMEHHOI0 Posnida, OH Urpaet, CoObCTBEHHO
roBops, Ha fnorapudpmax’.



3aBMCUMOCTb 4YaCTOTbl KOriedbaHmm HOTbl
«O0» B PA3HbIX OKTaBax.

Homep okTaBbl UacToTa
0 n
1 2N
2 nx22

m nx2M



CDopmyna AA HaxXoxXaeHnAa 4aCTtoTbl 3BYKa
N=nx2"x('% 2 )P

roe
P — HOMep HOTbl XpoMaTUYeCKOWU 12-TN 3BYKOBOW raMmbl
m — HOMep raMmmbil



