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Bacuwimca Boakonckas
IIpocThie moka3aTeJabHbIE U
Jorapu)MuuecKne ypaBHeHUSI 1 HEPpaBeHCTBa

Conepxanue:

1) IMokazarensHas pynkuums. [locrpoenue ee rpaduka, aaropuTm.

2) OGnacthb onpezeneHus U 00JacTb 3HAYSHUI MOKa3aTeIbHOU (PYHKIIMY.

3) Onpenenenue jorapudpma.

4) CpoiicTBa JlorapugpMoB.

5) IIpumepsl Ha OTPAOOTKY CBOKCTB JIOrapuMOB.

6) AropuTM OIlpe/iesieHue 3HaKa jiorapudgma.

7) IIpumepsl Ha CBOWCTBA JIOrapru(pMOB.

8) Jlorapudmuyeckast pyHKLHS.

9) OGnacthb onpeseneHus U 00JaCTb 3HAYCHU JIOraprupMIIECcKOr (PYHKIIUY.

10) O6nacte gomyctumvbix 3HaYeHui (OL13).

11) Ilpumeps! nocTpoeHus rpadpMKoB MOKa3aTeIbHOMN U JJorapupMUYecKoil (PyHKIIMY.

12) CBoiicTBa cTerneHei.

13) Anroput™m perieHrst MPOCTHIX MOKA3aTeIbHbIX YPABHEHUH, PUBOIUMBIX K OJMHAKOBBIM
OCHOBaHMSIM.

14) TIpumeps! perieHrst MPOCTHIX MOKA3aTeNIbHBIX YPABHEHUH, MPUBOAUMBIX K OJMHAKOBBIM
OCHOBaHMSIM.

15) IlpocTble noka3arespbHble ypaBHEHUS, HE IPUBOJUMBIE K OMUHAKOBOMY OCHOBAHHUIO.

16) ITpumeps! perieHurst MPOCTHIX TOKA3aTeNIbHBIX yPaBHEHUH, HE PUBOJVMBIX K OTUHAKOBOMY
OCHOBAHMIO.

17) Ilpoctbie norapudmuyueckue ypaBHEHHUs], aITOPUTM.

18) O6parHble CBOWCTBA 1JIsI CBOUCTB JIOrapu(MOB.

19) Ilpumeps! perieHus NPOCTHIX JOrapupMUUIECKUX YPABHEHUH.

20) PauyoHanbHble HepaBeHCTBA. MeTo MHTEPBAJIOB.

21) PeleHre npocThiX MOKa3aTebHbIX HEPABEHCTB, AJITOPUTM.

22) Ilpumepsl pelieHns IPOCTHIX MMOKa3aTeIbHbIX HEPABEHCTB, IPUBOJUMBIX K OIMHAKOBOMY
OCHOBAHMIO.

23) Anroput™ pellieHusl oKa3aTeIbHbIX HEPAaBEHCTB, HE MPUBOAMMBIX K OIMHAKOBOMY OCHO-
BaHMIO, C IPUMEPAMHU.

24) TIpocTtble norapupMUyYECcKre HEPABEHCTBA, AJITOPUTM.

25) Ilpumepsl pelieHHs MPOCThIX JIOTapU(PMUIECKUX HEPABEHCTB.

Perienune npocTeix noka3aTebHbIX U JJOrapupMUUEcKuX ypaBHEHU. (3Be3/104Ka 3TO X)
1)) INokazatenpHas pyHkuus. [Tocrpoenue ee rpacuka, aaropuTm.

[NokazatenbHast (PyHKIMSI MOXKET BO3pACTaTh MM MOXKET YObIBaTh. TO €CTh OHA MOHOTOHHA.
ITocTpoenue rpaduka nokaszareabHON (PYHKIMU, AITOPUTM.

JL71s1 TOro 4TOOBI MOCTPOUTH IpadhuK MOKa3aTeNIbHOW (DYHKIIMH, HYKHO:

y=a*

1) IMoctponts TadmMILy.
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T TR N R a 3%

2) Hanecty TOUKM Ha YMCIIOBYIO IIJIOCKOCTb.

3) CoenuHuTh 3TY TOYKH TUIABHOM KPUBOM JIMHUEN.

OyHKIIMS HA3bIBAETCS TIOKA3aTeIbHOM, TaK KaK B HeW NepeMeHHas BEJIMYMHA - 3TO TIOKa3aTeb
CTENEHM.

[lokasaTenb cTeneHm
(HezaBMCKHMAA NepeMeHHana)

x -
y=ad
/ OcHOBaHWe (3TO NOCTOAHHOE YKCNo)

3HayeHue GyHKLKK
(3aBucuman nepemeHHasn)

B 3aBrcrMocTH OT OCHOBaHU S, (DYHKITUSI MOKET BO3pACTaTh WM YOBIBATD.
Ecmu a > 1, To pyHKLMS BO3pacTaer.

Ecm 0 < a < 1, To pyHK1IMSA yOBIBaET.

OcHoBaHue (PyHKIMU BCEr/a MOJIOKUTETBHOE YUCII0, HEPABHOE EIMHMULIE.
Ecnmu a = 1, To nokasaresibHast (PyHKLIMS CTAHET JTMHEHHOA.

[Tpumep oguH.

y=2*

1) [ocTpoum TadbUILy.

y(-2)=272=(1/2)%2=1/4

y-DH=2"1=112

y(©0)=2°=1
y(h=21=2
y:22:4
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Y aaal | 1 2 4

2) HanecéM TOYKM Ha YKCIIOBYIO TUIOCKOCTh MO TabJHIIe.
3) IIpoBeném I1aBHYIO KPUBYIO JIMHUIO Yepe3 TOUKH.

[Tpumep nBa.

y=(1/2) *

1) [ocTpoum TabUITy.
y(-2)=(1/2) 2=22%=4
y-DH=1rR2)"1=2
y(0)=(1/2)°=1
y(H=1/2)1=172
y=(1/2)%2=1/4
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| L 2 1 172 | 14

2) HanecéM TOYKM Ha YKCIIOBYIO TUIOCKOCTh MO TabJHIIe.
3) IIpoBeném I1aBHYIO KPUBYIO JIMHUIO Yepe3 TOUKH.

I'pacdpuk pyHKIMIM OECKOHEYHO OIM3KO MPUOTMKAETCS K OCH X, HO HUKOT/Ia e€ He TlepeceKaer.

3HauMT, OCh X SBJISETCS TOPU3OHTATBHON ACHMITTOTOM.

Oo603HavaeTcs1 OHa MYHKTUPHOW JIMHKEH.

AcummnToTa - 3T0 psAMast JIMHUs, K KOTOpoy rpaduk (pyHKIMU MpUOIMKAETCsl, HO HUKOTA e€
He TiepeceKaer.

2)) Obnacte orpeneneHrs U 00JIaCTh 3HAYSHUH TTOKa3aTeIbHON (DYHKITUH.

D(f): obnacts ornpeneneHus.

D(f): x € (- 005 + 00)

Oomnacteio onpenesneHus (PyHKIIUH, SIBJISIETCS BCS YMCIIOBast psMas X.

W3 s1oro cremyer, 4To He3aBUCUMAasl TIepeMeHHast X, MOXKET OBITh JTIOOBIM YKCIIOM.

E(f): obnacts 3HaYeHmii pyHKIIUN

E(f): y € (0; + 00)

Oo6nactp 3HaUeHU (PYHKIIMH - 3TO TIOJIOKUTENIbHAS YaCTh YHUCIOBOM TPSIMOH Y.
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W3 storo cnenyer, 9to 3aBUCMMAsI TIepeMEHHAs Y, MOXET OBITh TOJIBKO MOJIOKUTETBHBIM YHC-
JIOM.

ITO MOJTyYaeTCsl U3 CBOWCTB CTENICHEH.

B kakyio Obl cTerieHb MBI He BO3BOAMJIM TIOJIOKHUTEIIBHOE YUCIIO, BCET/IA MOMyJIaeTCsl TIOJIOKH-
TEJIbHOE YMCJIO.

Ecma>0=>a*>0

Eciu creneHn X NONOXKUTEIbLHAS U 6OJIbI_He CAVHHUILI, TO YUCJIO YBEIIMYUBACTCA.

Eciu creneHb X NONOXKUTEILHAS Y MEHBIIIE C€AIWHUIBI, TO YUCJIO YMEHBIIACTCS.

Ho uncno ocraércs Bceraa noyioKUTeTbHbIM.

a* =a* (a ! = *a)

Ecnu crenenp X paBHa HYIIO, TO YKCIIO B CTENIEHU HOJIb PABHO €MHULIE.

al=1

Ecnmu crenenb oTtpunarenbHas, T0 9YTOOBl OHA CTajia MOJIOKUTEBHON, MbI TIepeBOpAYMBaEM
IpoOb.

HpI/I 9TOM YMCJIO B CTCIICHW MOXKET YBC/IMUMBATHCA WM YMEHBIIATHCS, HO OTPULATCIIbHBIM
CTaTh HE MOJKET.

3)) Onpenenenue gorapudma.

Jlorapugpmom NonoKUTENTHHOTO Yrcia b Mo OCHOBAHMIO a, TJie OCHOBaHME () MOJIOKUTETbHOE
YHUCJI0, HEPABHOE €IMHUIIE; HA3bIBAETCS [TOKA3aTellb CTENIEHU, B KOTOPYIO HAaJI0 BO3BECTU OCHOBAHUE
(a), 9TOOBI TOTYYMIIOCH YHCIIO b.

ﬂDFﬂpHEIJM NoA0HHUTENBHOIC YKMCNa l:r, Mo OCHOBAHKWHD a.

loga.b

N\

OCHOBaHWe CTENEHU M
Yucno b, (nonoxmtensHoe 4yncno)

OCHOBaHWe norapudma.
pué noanorapupmMmmuuecroe BbipaeHue.

ITO PaBEHCTBO HA3bIBAETCS] OCHOBHBIM JIOTapU(PMHUUECKUM TOXKIECTBOM.

Jlorapudmbl IpUMEHSIIOTCS IPY PELIEHUH MPOCTHIX MOKA3aTeIbHBIX YPAaBHEHUH, HE PUBOAU-
MBIX K OIMHAKOBBIM OCHOBaHMSIM.

[Tpumep.

2*%=5

O6e JacTu ypaBHEHHSI IPUBECTU K OIMHAKOBBIM OCHOBAHHSM HE TTOTYYUTCH.

3HAuUT, 3TO YpaBHEHHE HYKHO pellaTh 10 ONpeeieH o Jorapudma.

x=log, 5

Otger: log, 5
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OTa MaTeMaTH4ecKas onepauys, Ha3pBaeTcs JorapuMUpOBaHUEM (TIEpexoj] OT MOKa3aTellb-
HOT'O BBIPAXKEHUS K JIOrapu(pMUYECKOMY BBIPAKEHHMIO).

Moanorapudmmuuecroe

BblpaieHuWe
[MokazaTtent CTeneHu P

a“:f;/.f:?\‘ /

= X = loga.b
OcHOBaHue
OcHOBaHMe
norapudma
cTeneHm

NnonomnTENEHOE YHUCAO

[Tpu nepexone OT MOKa3aTeIbHOrO BHIPAKEHHS K JIOrapuPMUIECKOMY BhIpaKEHUI0, OCHOBAHUE
CTENEeHU CTAaHOBUTCSI OCHOBAaHMEM Jioraprdma.

Tak kak jorapumMupoBaHue - 3T0 0OpaTHOE JICHCTBHE ISl ISHCTBUS BO3BE/ICHUS B CTEIICHb,
TO y JiorapuMOB TOKe €CTh CBOMCTBA (OOpaTHBIE [T CBOMCTB CTETICHEH ).

Jlorapugpmbl MOKHO CKJIa/IbIBaTh, BHIYUTATDh, IEPEMHOXKATH, EJIUTh U BO3BOIUTH B CTETIEHb UX
37IeMeHTHI (OCHOBaHME U TOJIorapupMuieckoe BoIpaKeHue).

4)) CaoiicTBa JioraprugmoB.

1. Jlorapudm 1o 1060My OCHOBAHHIO OT €JMHUIIBI, PAaBSH HYIIO.

log.1=0

2. Jlorapudm ¢ 0MHAKOBBIMU, OCHOBAHUEM U IMOAJOrapupMHUUECKIM BbIpaKEHHEM, PaBeH
eIMHULIE.

log.,a=1
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3. Crenenb NoajIorapupMIUIEcKOro BbIPakeH!sI MOKHO BBIHECTH 32 3HaK Jiorapudgma. YMHO-
KUTB JIOrapu(dM Ha CTENeHb MOI0rapu(pMUYECKOTO BbIPAKEHUS.

log.b*=a log.b

4. .HOFapI/I(bM C OIMHAKOBbIMH OCHOBAHUEM U HO,HHOFapI/Iq)MI/I‘{CCKI/IM BBIPA’KEHUEM B CTCIICHU,
paBEH 9TOH CTEITeHM.

log,a® =

5. Crenenp ocHOBaHMS Jorapyupma MOKHO BBIHECTH 3a 3HAK Jorapudma, Kak eJUHULIA, AeJIEH-
Hasl Ha HeeE.
VYMHO)UTD JtorapucM Ha 00paTHOE YUCIIO ISl CTENIEHN OCHOBAHUS JiorapudmMa.

log * b=1/Blog,b

6. Jlorapum ¢ OIMHAKOBBIMU TOAJIOTapU(PMUUECKUM BbIpA)KEHHEM U OCHOBAHUEM CTeTleHH,
paBeH 0OpaTHOMY UHCITY JJIsI CTETIEHH OCHOBAHUS JIorapudma.

log a* @ = 1/P

7. Crenenu noiorapupmMmu4eckoro BeIpaKeHUsI 1 OCHOBAHMSI MOKHO BBIHECTH 3a 3HAK JIOra-
pudMa, Kak 4aCTHOE CTENEeHHU MOIIorapupMUIECKOro BEIPAKEHUsI U CTETIEHN OCHOBAHUS.

VYMHOXUTS Jorapucm Ha APoOb C YUCTUTEIEM PaBHBIM CTETIEHU MOAJIOrapru(pMUIECKOTO BbIpa-
’*eHud (b) ¥ 3HaMeHaTesleM paBHBIM CTENIEHU OCHOBAaHMS ().

10
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logartb®=oa /B loga.b

8. Munyc, crosmmii nepen JjorapuMoM MOKHO BHECTH IO Jiorapudm, B BU€ CTENIEHHU MOJI-
JIorapru(hMUUYECKOTO BBIPAKEHUS WA CTETIEHU OCHOBAHUSI (MUHYC €IMHUIIBI).

-log.b=log.b"'=log.1/b=loga"b=logiab

9. CYMMa )IOFapI/Iq)MOB C OINHAKOBbIMH OCHOBAHUSIMU, PaBHA J'IOFapI/Iq)My C 9TUM OCHOBAHHUEM,
OT IPOU3BEACHUA UX HOIUIOFapI/I(l)MI/I"ICCKI/IX BLIpa)KeHPIfI.

log . x+log.y=loga(xxy)

Jlorapugm ot npousBesieHns, paBeH CyMMe JIOrapuMOB C TeM € OCHOBAHMEM U MOJJIOra-
PUPMUIECKUMU BBIPAKEHUSMU PABHBIMU MHOKUTEIISIM.

log.(xxy)=log.x+log.y

10. Pa3zHocTb JlorapuMOB ¢ OAMHAKOBBIMU OCHOBAHUSIMU, PaBHA JIOTapu(PMy C ITUM K€ OCHO-
BaHMEM, OT YAaCTHOTO MX MOIOrapu(pMUYECKUX BbIPAKEHUN.

log . x-logay=log.(x/y)

11
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Jlorapudm oT 4acTHOro, paBeH pa3HOCTH JIOrapudMOB C TEM ke OCHOBAaHUEM U Tojytorapud-
MHWYECKHUMU BBIPAKCHUAMU, OT ITOI'O YaCTHOIO.

log.x/y=log.x-log.y

11. Ecim B norapucdme NOMeHsITh MECTaMU OCHOBAHKE M MOIOrapuhMUIEcKOe BhIpakeHHe,
TO JIOTapr(M OIyCTUTCSI B 3HAMEHATEIIb, €CIIK OH ObLT B YHCIIUTEIC.

Wiu storaprm nogHUMETCS B YUCIUTENb, €CJTM OH ObUT B 3HAMEHATeJIe.

To ecTb Ipy nepecTaHOBKE MECTAMU MOUIOrOPHU(PMUYECKOTO BHIPAKEHUsI M OCHOBAHHS, Iiepe-
BEPHETCS IpOOb.

log.P=1/logsa

1/log.P=logsa

12. Jlorapudpm MOKXHO 3aMEHUTh YaCTHBIM JIOTAPU(MMOB C JIIOOBIM OCHOBAHHUEM.

W B umcnutene nopiorapugmMudeckoe BbIpakeHHE OyleT paBHO, MOMIOrapup)MUIECKOMY
BBIPaKEHUIO Jjorapudma, KOTOpbIA Mbl 3aMEHSIEM YaCTHBIM.

A B 3HameHatene MoaorapuMuyUeckoe BopakeHHe OyIeT paBHO, OCHOBAHMIO Jioraprgdma,
KOTOPBIA Mbl 3aMEHSIEM YaCTHBIM.

log.b=loggb/logsa

YacTHoe s1oraprMOB C OIMHAKOBBIMU OCHOBAHUSIMU, MOKHO ITPEACTABUTH B BUJE JlorapudmMa
C OCHOBaHHMEM PaBHBIM MOAJIOrapu(pMUUECKOMY BbIPAKEHUIO 3HAMEHATEIS, U MOAJIOrapupMUIECKUM
BBIPaKEHUEM PaBHBIM MOAJIOrapU(PMUUECKOMY BbIPAKEHUIO YUCIUTENS.

12
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loggb/logga=Ilog.b

13. OcHoBHOE JI0rapu(pPMUUECKOE TOKAECTBO.

log . b
a o

Ecnu BblpaskeHMe BO3BOJMTCS B CTENEHb Jorapugma, U OCHOBAHHMS CTENeHU U Jiorapudpma
PaBHBI, TO 3TO BBIPA)KEHUE B CTENEHU PABHO MOJIOrapu(pMUIYECKOMY BBIPRKEHUIO CTETICHU.

14. Ecnu ocHOBaHUs Jiorapu)MOB paBHBI, TO MOJIOrapu(pMUYecKue BbIpakeHUsl paBHBL. B
paBeHCTBE JIOraprgMOB.

log ax=logay => x=y

15. Ecnu nop, siorapuMuveckue BbIpakeH!Us paBHbl, TO U OCHOBaHUE JiorapuMoB paBHbl. B
paBeHCTBE JIOrapugMOB.

logxa=logy,a => x=y

16. Eciu nepeMHOKUTD Jiorapudmbl ¢ MOMEHSIHHBIMUA MeCTaMH OCHOBaHMEM U Tojjiorapud-
MUYECKHUM BbIPAXKEHUEM, TO MOTYUUTCS €AUHUIIA.

13
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log.Plogga=1

TO CBOMCTBO ciieacTBre u3 11 cBoMcTBA.
5)) [Ipumeps! Ha OTPaOOTKY CBOMCTB JIOraprgMoB.
CBOICTBO OIUH.

log 2 1=0

[Tpumep oguH.
Breraucinurs.

log,1=0

logvs1=0
log131=0
log 2,51 =0

I
O

log 4131

CBOIICTBO OBa.

14
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log.a=1

log,2=1
logo,30,3=1
logvV2=1
log 535/3 =1

log,16=log,2%=41log,2=4

[Ipumep yetsipe.

log,\2 =

Kopens - 310 1poGHas crenens yncina. [IpeacraBum yncio nox JorapudMoM B BUIE YKCIia B
ApoOHo¥ creneHn. KopeHb KBagpaTHblii 310 creneHs 1/2.

=log,2 %=

Benecem crenens 1/2 3a 3Hak sorapudgma. M norapudm 3aMEHUM €AMHULIEH.

=1/2log,2=1/2

Ortser: 1/2

[Ipumep nATh.

log 3 (1/N9) =

[MepeBepHEM NpOOb, U CTENIEHb YHCIIA CTAHET OTPULIATETLHOM.

=log3*9 ! =

[pencraBiuM YMCIIO MO KOPHEM B BUJIE YKCIIA B IPOOHON CTENIEHH.

[Mokazarenb creneHu [KOpH:] - 9T0 3HaAMeHaTe b APOOH.

A cTeneHb KOpHS WM TIOAKOPEHHOE BBIPAKEHHE - 3TO YUCIUTENb JPOOU.

=log;9 =

IIpencraBuM AEBATH B BUIE CTENIEHU TPOMKHU (TPU B KBaJpare).

— log 3 (3 2) -4 _

Packpoem cKOOKY, IEpEMHOXIB CTETIEHH.

15
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=log3;3  =log;3 7=

BriHecem creneHb 3a 3Hak Jiorapudgma.

=-1/2log;3 =

Jlorapugm ¢ OqMHAKOBBIMM OCHOBAHUEM M TOIOrapu(pPMUIECKUM BHIPaKEHHEM paBeH eIu-
HUIIE.

=-1/2

Orger: - 1/2

[Tpumep mects.

log;1/9 =

[IpeacraBuM AeBATH B BUJIE CTETICHU TPONKH.

=log;1/32%=

[NepeBepuéM npoOb, U CTENIEHb IOMEHSIET 3HAK.

=log33 7%=

BriHecem crenenb 3a 3Hak Jiorapudgma.

=-2log;3=-2

Orger: - 2

[Ipumep cems.

log 050,125 =

[IpencraBum ocHoBaHMe jiorapudma B BU/IE CTENIEHN OCHOBAHUS.

=log 050,5 % =

BriHeceM crenieHb OCHOBaHUS 3a 3HAK J'IOFapI/I(bMa. YMHOXUM norapnq)M Ha HeeE.

=3 logos0,5 =

Jlorapudgm ¢ 0OMHAKOBBIM OCHOBAaHHWEM M TOAJIOTapU(PMHUUECKUM BbIpAXEHHEM PaBEH €[u-
HUIIE.

=3x1=3

Ortgert: 3

CBoOWCTBA [IATH U IIECTD.

[Tpumep onuH.

16
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log 12 2 =

B ocHoBanuu sorapugma nepeBepHEM ApoOb, U CTENEHb CTAHET OTPULIATETLHOM.

=log 22 =

BeiHeceM cTerneHb OCHOBaHUS 3a 3HAK Jiorapudma. YMHOKUM JiorapudM Ha 0OpaTHOE YUCIIO
JIJTS CTETICHH.

=1/(-1)log,2=

3ameHuM Jioraprum eAMHULIEN.

=-1
Orser: - 1
IIpumep nBa.

log v3 3 =
3amMeHuM KOpeHb Ha APOOHYIO cTeneHb 1/2.
=log 323 =

BriHecem cTeneHb OCHOBaHMS 32 3HAK Jiorapudma. YMHOKUM Jorapucm Ha 0OpaTHOE YKCIIO
JUIs1 CTETIeHU.

=1/(1/2)log 33 =

[Nopenum yrcna (mepeBepHEM HIKHIOK JpOOb).

2 10g 3 3=

Jlorapudpm 3ameHUM eAMHULIEN.

=2x1=2

Ortger: 2

ITpumep Tpu.
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log 1/2v25 5 =

3aMeHrM KOpeHb IPOOHOU CTENeHBIO.
=log 1/25 5 =
[epeBepHEM npoOb, U CTENIEHb TIOMEHSIET 3HAK.

=log s 5=
IMpezacraBum 25 B BHJIE CTENIEHH TATEPKH.

=log 5= 5=

BriHecem creneHb OCHOBaHUS 3a 3HaK Jiorapudma. YMHOKMM Jiorapudm Ha 06paTHOE YHUCIIO.
=1/(-2/3)logs5 =

[NepeBepHEM HIKHIOW APOOb U JIorapugM 3aMEHUM eJUHHULIEH.

=-3/2x1=-3/12=-1,5

OtBeT: - 1, 5

[Ipumep uersipe.

log 625 5=

3aMeHMM 4MCII0 B OCHOBaHMU JIorapudMa Ha YKCIIO B CTENIEHU ¢ OCHOBAHUEM IISITh.

=log s+5=

BriHecem crereHn OCHOBaHUS 32 3HAK Jiorapridma. YMHOKHMM Jorapudm Ha 00paTHOE YrCIIO.
=1/41logs5=
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3amMeHuM Jiorapudm eauHULEH.
=1/4=0,25

Ortser: 0, 25

CenpMoe CBOKCTBO.

[Tpumep onguH.

log 17232 =

[TpuBenem norapudm K OIMHAKOBBIM OCHOBAHUIO U MOMJIOrapupMUIECKOMY BBIPAKEHUIO.

B ocHoBanmu nepeBepHEM 1poOb, a oA TorapuMoM KOpeHb IpeJCTaBiM B BUjie APOOHOM

CTCIICHU.

=|gg 1218 =

Brinecem creneHu OCHOBaHUS U HOIIJ'IOFapI/I(bMI/ILICCKOFO BBIpA’KE€HUS 3a norapuq)M. YMHOXUM

JorapumM Ha MX YacTHOE.
=1/3/(-1)log,2 =
3amMeHuM Jiorapudm eAMHULEN U IOJEIUM YUCiIa NIEpe Jorapudmom.
=-13x1=-1/3
Orser: - 1/3
[Ipumep nBa.

iug 1/16 1/64 =

ITpuBeném norapudm K OJMHAKOBBIM OCHOBAHMIO U MOJIOrapu(pMUIYECKOMY BBIPAKEHUIO.

= log a5 64 1=

[NepeBepuém npodu. Y 3amMeHrM 4uciia CTEeNeHsIMU YUCiIa YeThIpe.

=log 4243 =
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BeiHeceM creneHM OCHOBaHMS M NONJIOrapu(pMUUYECKOTO BBIPAXEHHMs 3a 3HAaK Jorapudma.
VYMHO)MM Jiorapudm Ha UX 4aCTHOE.

=-3/(-2)log44=

3amMeHuM Jiorapudm eaMHULEH.

=3/2=1,5

Otsert: 1, 5

[Tpumep Tpu.

log 49 1N7 =

[TpuBeném norapudm K OTMHAKOBBIM OCHOBAHUIO U MOJIOrapu(PMUUYECKOMY BhIPAKEHHUIO.

= log a7~ =

BeiHeceM creneHuM OCHOBaHMSI M MONIOrapu(PMUUYECKOrO0 BbIPAXEHHUs 32 3HAK Jorapudma.
YMHOXHM JloraprdM Ha UX YaCTHOE.

=(-1/2)/21og77 =

3amMeHuM Jiorapudm eAUHUIEH U MOJeTUM YUCa.

=-1/4=-0,25

OrtBerT: - 0, 25

CBONCTBO BOCEMb.

[Tpumep oauH.

loge1/6=logs6'=-1logsg6=-1

Ortser: - 1

[Tpumep nBa.

log 1vs V5 =

[NepeBepuém npoOb B ocHOBaHMH Jorapudma. M BeiHECEM CTelleHb OCHOBaHMS 32 JIorapugM.
-1 — I —_
logvs*V5=-1 logvs V5 =

Orger: - 1

ITpumep Tpu.

Onpenenuts 3HaK Yucia.
log41/3=1log43 '=-log,3
OtBert: Yucio oTpunarenbHoe.

IIpumep uersipe.
20
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OnpenenuTs 3HaK YucIa.
I{:)g 1/11 1/25 =
[MepeBepHEM qpoOHM TSI TOTO, YTOOBI YMCIIA CTATN OOMBIIE €JUHHILIBI.
=log 11725 7'=

Brinecem crenenu 3a 3Hak jorapudgma.
=(- /(- 1) log 11 25 =log 11 25
Otser: Yucio nonoxuTeIbHOoe.
ITpumep nATE.

OnpenenuTs 3HaK 4ucIa.

log1/7 35 =
[NepeBepréM npoOb B OCHOBaHUY Jiorapudma, YToObI YKCIIO CTAJIO OOJIBIIE eTUHHUITBI.
=log 7+ 35=

BriHecem creneHs 3a jorapudgm.

=1/(-1)log735=-1log735

Ortser: Yucio orpuLiaTenbHoOE.

Ecnm ocHoBanue 1 nojuiorapudMuyeckoe BblpakeHue Jorapudma 60bliIe eJUHULIbL, TO JIoTa-
pr(pM MOJIOKUTENBHBIN, BCET/IA.

6)) AsropuTMm onpenesneHe 3HaKka Jorapugpma.

Jl71s1 Toro 4yTOOB! ONpeeUTh 3HaK Jorapudma, HykKHO:

1. IlpuBectn noajorapupMUyUecKoe BbIpak€HHE M OCHOBaHME Jorapudma npu MOMOLIM
CBOJWICTB CTeNeHel K urciaM OOJbIINM eJUHULIE B KAKOK-TO CTETIEHH.

2. BblHECTH UX CTENEHM U 3a 3HaK Jorapudma 1 rnojaeauThb ux.

3. ITocMOTpeTh KaKkoM 3HaK MOTYYHJICS NEPE], JIOrapu(pMOM.

Ecmu nonyunics moc, To jgorapugm MoloxkUTeIbHbIN.

Ecnu nosnyuuicst MUHyc, TO JIorapudm OTpULiaTeIbHBII.

7)) Ilpumepsl Ha CBOKCTBA JIOrapugdMOB.
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IleBsiToe CBOKCTBO.

[Tpumep onuH.

Boruuciuts.

lOg 12 2+ lOg 12 72 =

Cnoxum jiorapudmbl ¢ OTUHAKOBBIMU OCHOBaHUSAMM. [lonydum Jiorapudm ¢ Tem xe ocHOBa-
HUEM U IPOU3BEICHUEM MOIOrapu(pPMUYECKUX BbIPAKEHUN.

= log 12 (2 X 72) = 10g 12 144 =

[TpuBeném norapudm K OTMHAKOBBIM OCHOBAHUIO U MOAJIOTapu(PMUUYECKOMY BhIPAKEHHUIO.

= log 12 12 2=

Brinecem crenenb 3a 3Hak Jiorapugma v 3aMEHUM JIorapuM eJUHUILICH.

:210g12 12=2x1=

Ortger: 2

[Tpumep nBa.

log36+1log33/2=1logs(6x3/2)=log332=2log33=2x1=2

Ortger: 2

JlecsAToe CBOMCTBO.

[Tpumep onuH.

log, 15 -log, 15/16 =

Berurem niorapudmel ¢ ogHakoBBIMU OCHOBaHUAMU. [lomydynMm siorapugM ¢ TeM ke OCHOBa-
HUEM OT YaCTHOTO MOAJIOrapu(pPMUUECKUX BbIPAKEHUIL.

=log, (15:15/16) =log, (15 x 16 /15) =log , 16 =

[TpuBeném sorapum K OJUHAKOBBIM OCHOBAHHUIO U MOIOrapupMUUYECKOMY BBIPAKEHUIO B
CTEIEHHU.

=log,2%=

BriHecem crenenb 3a 3Hak Jiorapudma.

=4log,2=

3amMeHuM Jiorapudm eauHULEH.

=4x1=4

Ortger: 4

[Tpumep nBa.

log 1354 - log 132 = log 13 54/2 = log 1327 =

3aMeHUM OCHOBAHHUE Ha HE ,leO6HOC.
=logs-13%=3/(-1)logsz3=-3

OrtseT: - 3
OpuHHAOATOE CBOMCTBO.
[Ipumep ogun.
Boruuciauts.
log43loge2=
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Onyctum onuH jorapudM B 3HaMeHatelb. [Ipu 3TOM noMeHsieM MecTaMu €ro OCHOBaHHE U
HOJIOrapU(PMUUECKOE BBIPAXKEHUE.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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