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OT aBTOpOB

Hoporue oqHAHAAIATHRIACCHHEHR!

B sToM yuebHOM r'oJy BbI OKAHUUBaeTe ITKoay. Hageemcd, UTo 3HAHWA,
KOTOpBI€ BhI MOTVUHIH, N3YUad MATEMATHKY 0 YIIyOAE€HHOM IporpaMMe,
CTAHYT AJA BAC HAJEXHOH OCHOBOH B OBAANeHWU Gynymedl mpodeccueit. By-
feM HCKpeHHe pafhbl, €CH BAXKHYID POJbL B 3TOM CHIPpaeT YUeDHUK, KOTOPEIM
BRI Jep:EUTE B pyKaX. O3HAKOMETECH, NOXKANYIICTA, ¢ eI'0 CTPYKTYPOMH.

TexcT yueDHMKA pasfenéH HA ITATh IMAB, KAKJAA U3 KOTOPRIX COCTOHT
13 maparpatos. B maparpadax manosxeH TeopeTHueckuii maTepman. Ocobdoe
BEHMMaHHe o0palraiiTe Ha TeKCT, BBIAETEeHHLIRA KHPHBIM mpucrom. Takxe 006-
pamaiTe BHUMAHNE HA CJIOBA, BHIENEeHHBIE KYPCUEOM.

Kak npasBuso, U3A0KEHUE TeOPeTHUeCKOrD MATepHANA S3aABEpPIIAeTCA
NpUMepPaMH PellleHHA 3aJaY. OTU 3ATUCYH MOMCHO PACCMATPHBATE KaK OJUH K3
BO3MOXHEIX 00pazos oopMIeHNS pelleHus.

K xamoMy naparpady noaobpaHB 3aJaUd AAA CAMOCTOATENRHOTO pe-
IIIeHNs, K KOTODBIM ME] COBETYEM IMIPUCTYIATL TONLKO IMOCHEe YCBOEHUA Teope-
THuecKoro matepuana. Cpegu 3aaHMil eCTEH KAK NIPOCTEHIE K CPEAHUE IO CIIOMN-
HOCTH YVIPDAMHEHUA, TAK H TPY/AHBIE 3afauu.

K nasHOMY yueGHHKY cosgaHo npuao:xkenue. Cogep:ranmmica B HEM Ma-
TepUAN ABAAETCA IOPOAOJKEeHHeM TIIaBbl 4 «JITeMeHTHI TeOPHH BeposATHO-
creif». OTMeTHM, UTO B AAHHOM IMIaBe PACHIUPAKTCA U YTOUHAKTCH MOHATHA,
paccMOTpeHHEIE B Kypce anredprl. [na ofaeryeHna BOCIPHATUA ABTODEL MO-
CUHTAIH IeJeco00pa3HEIM NOBTODUTE PAJ NPHMepoB U3 yueOHNKA «Anredpa.
9 knace»l.

IITkoneHLIA Kype axredpel 1 HAUAT aHanusa 11 Kaacca cOAep:EUT MHO-
ro BAXHEIX U raydoknx daxkrtos. HekoTopesle M3 HUX B VUeDHUKe NOKA3AHBI,
YACTE IPUBOANTCA Ge3 HoKalaTelhCcTBa. C MX JOKA3ATENhCTEBOM BRI CMOMKETE
O3HAKOMHUTBLCA, ecan Hsbepére mpodeccHio, CBASAHHYIO ¢ MATEMATHKOHN.

Ecnan mocne BHIMOJMHEeHWA JOMAITHUX 3aJaHANW ocTaércA cBobogHOe Bpe-
MsA M BRI XOTHTE 3HATH DOJIBIIE, TO PEKOMEHAYEM obpaTUThCA K pYOpuKe « Kor-
1a CAeJaHBI YVPOKH». MaTepuan, M3IoKeHHBIH TaM, HenpocT. Ho TeM uHTe-
pPecHee MCNBITATE CBOM CHIEKI!

Hepaaiire! Kenaem ycmexor!

1 Mepanax A. I., Nonaxor B. M. «Anretpa. 9 xiraces.



YcnoBHble 0003Ha4YeHUA

ITpocTeie 3amayu
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3aziauy cpejHeil CI0MKHOCTH
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CiosHBIE 3a5a4n

3&,"’_’[ A4YH BLICOKOH CJIOMKHOCTH

&% KioueBsle 3agadu, PeayabTaT KOTOPBIX MOKHO HCIIOJIbL30BAThH
IIPU pellleHHH APYTHX 3ajJa4

| OkoHUYaHKe JOKA3aTe/IbCTBA TEOPEMEI
| OkoHuYaHUe peHieHus 3a1adu
5.1. Bajganusa, peKOMeHJyeMble AJA YCTHOH paboThI

5.6. 3Bamanusg, peKoMeHIVeMble IJA HoMaluHel padoTsl
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NMNoxkazarenbHasn o
1 M norapucprmuueckKkan hyHKuuM

[0 B aTon rnaBe Bbl O3HAKOMMWTECb C MOHATHMEM CTEMNEeHM C MPOM3BONbHbLIM
AeNCTBUTENbHLIM Moka3saTtenem. Bbl y3HaeTe, kakue dyHKUMWM HasbiBaloT
nokasatenbHoM W norapuMMUYecKon, WM3y4nTe CBOWMCTBa 3TUX GYHKLUMMN,
Hay4YnTeck pellaTh NokasaTenbHble U NorapubMnyeckmue ypagHeHMa 1 He-
paBeHcTBa.

5 CreneHb ¢ npon3BoNbHbIM HEITICI'BHTEﬂhHhIM
nokasarenem. lNokasarenbHana CIJYHI{I.IHH

B 10 xnacce Bbl 03BHAKOMHJINCH C IIOHATHEM CTEIIEHH MOJOMHUTEIHHOIO
YHeJa ¢ palMOHAJBHBIM IOKasaTeieM. Tenepb Mbl BBIACHHUM, YTO IIpeICTaB-
JasgeT coDoii cTemeHb MOJMOMKUTEIBHOIO YMCIA C AeHCTBUTEILHLIM IIOKA3a-
TeJIeM.

Crporoe onpejpejieHHe CTEIIEHU C NeHCTBHTENLHLIM IIOKa3aTeleM U J0-
KAa3aTeJIbCTBO €@ CBOMCTB BBIXOJUT 34 IpejeJibl paccMaTpUBaeMOr'o Kypca.
Texer sToro naparpadga CoOmep:HUT JHUIIL 0DIIHe IMOACHEHUS TOr0, KAK MOMHO
IIpOBeCTH HeoOXoguMble 000CHOBAHUA.

B kypce anredpsr 9 Kiaacca Bel 03HAKOMWIHNCH ¢ IOHATHEM IIpefeia II0-
caemoBarenbHocT. HamoMHUM OCHOBHBIE MOMEHTEI.

PaccmoTpum nociieoBarebHOCTh (@,), 3alaHHYI0 (DOPMYJI0H 12-T0 Yjle-

n
s
Brinuniem HeCKOJNBKO MePBLIX YIEHOB 3TOH Nocjael0BaTeIbHOCTH:
1 2 3 4 5 6 T 8
2’3 4’5 67 8 9

Eecan unensr aToi mocjieJoBaTeIbLHOCTH U300paKaTh TOUKAMY HA KOOP-
IUHATHOH NPAMOM, TO 3TH TOYKH OYAVT pacrojaraTbcs Bcé Oamzxe U OIMKe K
TouKe ¢ KoopauHAaToil 1 (puc. 1.1). Eciu paccmoTpeTh NpOH3BOJILHEIN IpoOMe-
KyTOK (1 — €; 1 + €), comepkaniuii yucao 1, To ¢ HEKOTOPOro MOMEHTa BCe uJie-
HBI IIOCJIEIOBATEJIbHOCTH @, MOMAAyT B HETO.

na. Hanpuwmep, a =

3 ssa =

a, a, a, a,
: - . —————s : >
0 1 2 3 45678 1
2 3 4 56789
FFHC.1.1




B sToM carydyae TOBOPAT, UTO UMCA0 1 ABIAeTCA NpemeaoM NocaemoBa-

TENBHOCTH 2, U 3amuceiBarT lima, =1 (3aeckh lim — sT0 HavannHbIe OyK-
H—yen

BBl (ppaHIyacKoro caosa flimite — mpepnen). Takxe MOXKHO 3amucaThk, YTO
lim =1.
noe=R+1

Ecan uncmo ¢ ABnAeTca MpejefoM MOCHeA0BATeNRHOCTH (4,), TO TOBO-
PAT, UTO MOCIEAOBATEIBLHOCTS (¢Z,) CXOMUTCA K UHCTY d.

PasbAcHeHNe TOHATHA CTEOeHU MOJ0KHATENHOPO YHCAA ¢ NeHCTBUTENb-
HBEIM IMTOKA3ATENIEM HAYHEM ¢ YACTHOrC CAy4YaA. BEIACHUM, 4TO TOHUMART MOJ
CTENeHBIC UHCIA 2 ¢ TOKAZATEIeM 7.

HppanuoHankHOEe YHCIO T MOMXKHO OIPEJCTABUTE B BHAe OBCKOHEUHOI He-
NePUOAUUECKON AeCATHYHOMR Apohn:

Tt =3,1415... .
PaccMoTpHMM mOCTe J0BATENIBEHOCTh PANHOHANIBLHBIX UHCEN
3; 3,1; 3,14; 3,141, 3,1415; ... . (1)

ITonAaTHO, Y4TO 5TA TOCIEAOBATENRHOCTE CXOAUTCA K YHCIY TT.

B coOOTEETCTBHU ¢ MOCTeAOBATEABHOCTRIC {1) MOCTPOMM moCIeAORATENB-
HOCTh CTENeHel ¢ PAlHOHATLHBIMH TOKA3ZATEIAMH:

98 981 9314 93141 931415 (2)

MoxHO MOKasaTh, UTO YMEHEBI MOCHENOBATEILHOCTH {2) ¢ YBeIHUEHHEM
HOMEPA CTPEeMATCA K HEeKOTOPOMY MOMAOMKHTENABHOMY UHCIY. OTO YMCTO M Ha-
3BEIBAIOT CTEIEHkI0 UMcaAa 2 ¢ MoKazaTeneM T U oboszHauaroT 2",

Ecnn ¢ gocTaTouHoM TOUHOCTRIO BEIYHCINTE NPHGIMXEHHBIe SHAUSHHS
YUJIEHOB MOCIEAOBATENRLHOCTH (2), HATpUMeD, BOCHONBROBABINHCE KANBKY.JIA-
TOPOM, TO MOMXKHO NOJVUHATE DTOCAEAOBATEALHOCTh YHCEN, ABIARINUXCT MpH-
DAMKEHHBEIMHA SHAYeHUAMM uucaa 2%. UMmeem:

28 =8,

281 =8 5.,

2814 - 8 81...,
28141 — 8 821...,
28,1413 — 8 8244 ...,

Ha camMom nene, 2" = 8,82497... .

AHATOTMUHO MOXKHO AeICTBOBATEL B 0OIlleM Cayuae, OOpefends CMBICT
BRIpasenua H%, rae b > (0, 0. — mwboe AefcTBUTENbHOE yucnao. Jag uncnaa o
CTPOAT CXOAANYIOCA K HEMY MOCJIeJOBATENBHOCTh PANMOHANBHEIX UMCeN (L,
Oy, Oy, ... . Jladee paccMaTpUBalT HocAefioBaTenpHOCTE b1, b2, b%, ...
cTeneHel ¢ PAIMOHANLHBIMH TOKAZATENAMH (HADOMHUM, UTO CTedeHb MOAO-
KUTEABHOIO YHCJIA ¢ PAIHOHANBLHEIM ITOKABATENeM MEI OOPefelINIU B Kypce
anredpel U HAYAN MaTeMaTHuecKoro amanusa 10 kmacca). MoxHo mokasaTs,



HT0 o914 HIOCAeJOBaTe/lbHOCTL CAOAWMTCH K IIOJIOAWTENBHOMY HYHMCIHY ¢, ROTOPOE
He 3aBUCHUT OT BbIDOpa cxoasueidcs K O MOCJeJOBATEILHOCTH PAllMOHAJBHBIX
YHCEJ Oy, Oy, Olgy .. . TUCIIO € HASLIBAIOT CTENEHBIO MOJOKUTEILHOIO YHCIA b
¢ NelCTBUTEeNBLHBIM IOKasaTeneM ¢ U obosuauawTr b,

Ecan ocnosanue b paBHO eguHuHNeE, T0 1% = 1 118 Beex HeiCTBUTEIIb-
HBIX Of.

Eciu ocaoBarnue b paBHO HYJIIO, TO crenedb 0% onpenensioT TOJbKO JJis

o > 0 u cuuraror, uro 0% = 0. Hanpumep, 02 = 0, 0™ = 0, a BeIpaxKeHHe 03
He HMeeT CMBbICJIA.

IIpu b < 0 Bripazenue b%, roge o0 — UPPAIMOHAJIBHOE YHUCJIO, HE UMeeT
CMEICJIA.

CrelleHb ¢ JeHCTBUTEJILHBIM ITOKAa3aTesieM o0JagaeT TeMHU e CBOMCTBA-
MM, YTO M CTeIleHb C PallMOHAJLHBLIM IIOKa3aTeJeM.

B yactHocTH, A x > 0, iy > 0 u 106BIX AeiicTBUTENBHBIX O U [ cirpa-
BeJJIUBLI TAKHEe PABEHCTBA:

1y aead = x&+F;

2) x% » xP = x%—Ps

3) (x*)P = xb;

4) (xy)* = ¥y,

5) (lJ =
y yU’.

Mpumep 1. YopoceTuTe BhIpaKeHHe

. e ~
(@7 + 1) (a7 - a7 4 av7)
a7 4 g7

PeweHne. Umeem:

= f ! /= f: = f =
(@7 + 1)@ — a7 +al") (@7 + Y@ —aV +1)aVT a3 41

= = —r =1. =
atV7 4 @7 (a3 + 1):1;:“ﬁ a7 11

BribepeM HeKOTOpOEe IOJIOKHTENILHOe YHCI0 d, oTauuyHoe ot 1. Kamxpmo-
MY OeHUCTBUTEJbHOMY YHUCJAY X MOMKHO IOCTABUTHL B COOTBETCTBUE ITOJIOMKU-
TenbHOE yucio a'. Tem cambiM 3amana pynknua [ (x) =a*, tmea > 0,a# 1, ¢
obnacTeio onpenenenus R.

ITY (PYHKIINIO HA3BIBAIOT MOKA3ATeILHOH (QYHKIIHEH.

M3yuuM HEKOTOpLIE CBOICTBA IMOKA3ATEbHON (DYHKIINUH.

IIpu a > 0 n nwbdom x BeInonHAeTcsA HepaBeHeTBO @' > 0. Iloatomy 06-
JACTh 3HAYEHUHN MMOKA3aTeJbHOU (GPYHKIHUU COCTOUT TOJBKO U3 IOJOMHUTE]b-
HBIX YuCeJl.

MosKHO MOKasaThb, 4TO AJA JaHHOrO yuciaa a, rane a > 0ua # 1, u gna
11060T0 MOJIOMUTEIBHOTO YKcaa b ¢yiecTByeT Takoe YUCJIO X, YTO BEIIOIHS-
eTcs paBeHCTBO a* = b.



% CrasaHHOE 0O3HAYAeT, YTO 00JACMbIO 3HAUEHULN NOKA3AMEIbHOU
Pynxuuu searaemcs mnoxcecmaso (0; +o).

Y [lokasamenvnas ynxyus He umeem HYJIeu, U NPOMENCYMoK
(—e0; +oo) ABAACMCA €€ NPOMENCYMKOM IHAKONOCTNOSAHCMEA.

Y lHokazamenvuas pynxuyus Henpepvlenda.

% TlokamkeMm, uTo npu a > 1 nokazameavias PYHKUUS ACAAEMCS BO3-
pacmarowen. J[Ina 9Toro BOCHoOJIbL3yeMCH JIeMMOM.

magy JNlemma
Ecma > 1lux>0,moa*>l;eemm0<a<lunx>0100<a*<l.

1 1 J2
Hanpumep, 27 > 1, 0 < (5) £ 1;

PaceMoTpuM IPOUBBOJLHBIE YHCIA X; U X, TAKHe, YTO X, > X, X (PYHK-
nuio f(x) =a*, rne a > 1.
ITockombky X, > x;, T0 x, — x; > 0. Torza cornacHo 1eMMe HMeeM:

X
- a'e : ;
a2™™ > 1, r. e. — >1. Taxk kak a1 > 0, To a2 >a". Orcrooga

1

fay) > f(x). “

Mpl mokasasu, 4TO U3 HEPABEHCTBA X, > X, ClelyeT HEPaBEHCTBO
f (x,) > £ (x,). 910 o3Ha4aer, 4TO0 PYHKIUSA / ABIsAercA Bo3pacTamplieil mpu
a > 1.

% AHAJOMHYHO MOMKHO MOKasaTh, uTo npu 0 < a < 1 noxazameavnas
Pynxyus sieasencs yoviearouell.

% TToCKOJNBLKY IMOKas3aTeNbHas QYHKIUA ABIdeTcsa Jub0 Bo3pacraiollei
(mpu a > 1), nubo yosiBalouieii (mpu 0 < a < 1), To oHA He UMeem MOoUeK IKC-
mpemyma.

Y Ioxazamenvnas pynxuusa sersemcs ouggepenuupyemoii. Ilo-
npobHee 0 MPOM3BOJAHON MMOKa3aTelbHON (PYHKIUKH Bhl Y3HaeTe B § 8.

Ha pucynkax 1.2 u 1.3 cxemaTudeckyn u300pakéH rpaduK IoKasaTelb-

HOll pyHKIuM nasa caydaeB @ > 1 1 0 < a < 1 cooTBeTCTBEHHO.

YA y=al, y=a', YA
a>1 D<cac<l
B =ma
17 1
_// : a [~ =]

' 1

L F
0o 1 ,1} 0] 1 x

rFuc. 1.2 rFHC. 1.3




B yacrHoern, Ha pucyHkax 1.4 u 1.5 usobpaxkenbl rpa@ukn QYHKIIUHT

———n
y=2 Hy—(zj.

y=2 _ 1 =

=Y

FPHE. 1.4 FPH:‘.‘.. 1.5

SaMeTHUM, 4TO IpH a > 1 rpaduK MoKasaTeJbHON (PYHKIIHHA UMEET I'OpH-
30HTaNbHYI0 acuMnTory ¥ = 0 npu x — —ee. Ananorunyuo npu 0 < a < 1 rpa-
(UK NoKasaTeJbHON (PYHKIUU MMeeT FOPU30OHTANBHYIO acumnrory y = 0 npu
X — +oo,

lloxkazarenbHasa QYHKIUA ABIASAETCA MATeMaTHYECKON MOJesNbI0 11eJ0ro
psla OpoleccoB, MPOUCXOAANIMX B IIPUPOJe U B JeATeJIbHOCTH YeJlOBeKa.

Hanpumep, 6uosoraMm M3BeCTHO, YTO KOJOHUA DAKTepHUil B oNpeeJiéH-
HBIX VCJOBHAX 3a paBHbLIe NPOMEKYTKH BpeMeHH YBeJIHMYUBAET CBOK MAaccy
B OJIHO M TO Ke KOJUYeCTBO pas.

JTO 03HAYAET, YTO eCcJiiM, HalpuMep, B MOMeHT BpemeHnu £ = () macca ObI-
Jla paBHOI 1, a B MOMeHT BpeMeHH { = 1 Macca ObLIa paBHOM ¢, TO B MOMEHTbI
Bpemenu f=2,¢t=3, ..., f =n, ... Macca OyJeT paBHOI COOTBETCTBEHHO a®, as,
..o, a”, ... . IloaTOMY €cTECTBEHHO CUHUTATh, YTO B JII0O0Il MOMEHT BpeMeHH [
Macca Oyger paBHO# a'. M0OXHO IIpOBEePHUTH (CHAesaiiTe 3TO CAMOCTOATENILHO),
4yTO 3HAYeHUsI QYHKIUHU [ (1) = @' yBeJINUUBAIOTCA B OJTHO U TO YK€ KOJUUECTBO
pa3 3a paBHBIE NPOMEXXKYTKU BpEeMeHH.

Takxum obpazoM, paccMOTPEeHHBIN Mpollece ONUCHLIBAIOT ¢ HOMOUILIO I10-
KasarenbHOH GyHKUuU [ (£) = a'.

N3 kypca pusuMKU U3BECTHO, UTO IIPU PAAMOAKTHUBHOM pacliajie Macca
painoaKTUBHOIO BelllecTBa 3a paBHble MPOMEMYTKM BpeMeHH YMeHbIlaeTcHd
B OJIHO M TO e KOJU4YeCTBO pas.



Eecnu nomecTuTs eHbI'd B DAHK MOJ OIIpe/le/IeHHBIA IIPOLEHT, TO Kai-

,E[LIﬁ rog KOnNH4YeCcTBO NeHeET Ha cyere 6},?",H,ET VBEJIHMYYHWUBATBCH B OJHO U TO e KO-
JHUYECTBO pas.

HDBTDM}' IIoEKa34aTe/IbHasd @}"HI{HHH ONHUCBIBAET H 9TH IIPOIECCEHI.

B rabnune npuseseHsl cBoiicTBa pyHKIMU iy = a', rae a > 0, a # 1, usy-

yeHHbIE B 3TOM Iaparpade.

ObnacTs onpeneneHus R

ObnacTs 3HAUYeHHUH (0; +o2)

Hynu dyarnumn —

IIpomexyTEH
p y iy > 0Ha R

3HAKOIIOCTOAHCTEA :
Bospacranmne/ Eciu a > 1, To dyHEIIMA BO3pacTalolland;
yObIBAHUE eciin 0 < @ < 1, To pyHKUUA yOBIBAKOIIAA
HenpepriBHOCTE HenpeprisHasa
HuddepeEnpyeMOCTb [luddepennupyemasn

Ecnu a > 1, To rpaduk QyHKIIHN UMeeT
ACHMITOTEL rOpU3OHTANBHYIO acuMITOTY i = 0 mpm x — —es;

ecan 0 < @ < 1, To rpaduk GYHKIUU UMEET
FOpUZ0HTANEHYIO acuMIToTy i = 0 npu x — +ee

Mpumep 2. HaliguTe HauMeHbIIee U HaHDOJbIIee 3HAYEHUA (PYHKIINH

f(x) = 3" Ha orpeske [—4; 3].

PeweHune. Tak kak ¢dyHKUA / BodpacTtaer Ha oTpeske [—4; 3], To Hau-

MeHBIIIee 3HaUeHHe OHa IIPpHHHMAaET IIpH X = —4, a Haubonbllee — IpH X = 3.

CnepmoBaTesIBLHO, {
i Tl = — - —4 —i
g{%fu}—f( =37 =

max f(x) = [(3) =33 = 27.

10

OTBerT: i; 27. ®
81

Mpumep 3. Pemtute ypaBHEeHHE {w@ — 1M =gin? x + 1.




Pewenue. Takkak 0 < /2 -1 <1,alx| = 0, o (+/2 - DM < (V2 -1)° =1.

B To ke Bpemsa sin®x +1 > 1. Takum obpasomM, gaHHOe ypaBHeHUE PAaBHO-
CHUJILHO CHCTEeMe

sinfx+1=1.

{u’é -1l

Orcroma x = 0.
Otget: 0. m

1. OnnwunTe, Kak MOXHO BBECTU MOHATUE CTeNeHn C ppaLMOoHanbHbIM No-
Ka3zaTenem.

2. [NepeyncnnTe CBOUCTBA CTEMEHW C AEUCTBUTENbLHLIM NOKa3aTenem.

3. [Mepeuncnute cBOUCTBA NokasaTenbHOU QYyHKLNW.

= o
& YNpaXXHeHVAl 5 o wem
1.1. BrpiupcauTe 3HaYeHHe BbhIPpAXKeHH:
1) 3[J§+1}2 :32J:2; 3) .%fﬁ{u’én}z _36—J'S;
_J8
3 V2
2) ((3Y7)%5)"; 1) [[%) ] .
1.2. Halagure sHaueHUe BhIpamKeHUH:
Iy E-JS '\.'IE = —2\:"5
1) 5WE-17 (%) 2 (W) 3) (@a0)E)
1.3. lora:kure, 4TO!:
] = 48 9412
Y L5, 12V . 2%
1) 5\@—5 : 3) W08 g7 Be;
B\
2) 42 (E] = (16V3)2;
1.4. CpasHuTe ¢ 4uCcJOM 1 CTEneHb:
1)V ; 4y
=] ; 3) 0,623; 5 [<]s
() e oy
n =1 -6
T 1 m+1
a(5): w3 e
1.5. Kaxue u3 1aHHbIX ynuces boasile 1, a Kaxue MeHbIe 1:
= \"Irlﬂ -
1) 1,8V18; 2) (gj : 3) T2; 4) 0,377
1.6. Kakasa u3 gaHHBIX QYHKIHHA ABISAETCA TOKA3aTeILHON:

1) y=af 2 pr=Yux; 3) y = 6% 4) y = 62

11



1

Ha ocHOBaHMM KaKoOT'o CBOMCTBA HNOKa3aTeNbHOM (DYHKIIMHA MOMKHO YT-
BepKJaTh, 4TO:

3.2 2,9 1.8 - 1,6
YR EEOROk

1.8. VYraKure, Kakue U3 JAaHHLIX (PYHKUMM SBIAKTCA BO3PACTAIMIIMMM, a
Kakue — yOLIBAIOIIUMM:
1) y = 10%; 3)y =2 o)y =2*- 3%
5Y 1) 1Y
y=|=|: Hy=|=| ; 6)y=12%- | —|.
)y (g) )Yy (5} )y [13)
1.9. Ilocrpoiite rpadguk pyHKIMH y = 3'. B kKakux npejesax u3MeHseTCH
3HaYeHHue PYVHKIUU, ecJId X Bo3dpacTaeT oT —1 10 3 BKIAIOYHUTEJILHO?
X
1.10. IlocTpoiiTe rpad®ur GyHKIUH Y = (%) . B KaKkux npepnenax UsMeHAETCH
3HaYeHHe PYVHKIUU, ecJIU X Bo3pacTaeT oT —2 10 2 BKJIIYHUTEILHO?
1.11. Cpasuure: . H |
1) 554 u 552 3)1 u (Z); 5) (V2)® m (v2)*7;
9 -2,8
2) 0,3%4 u 0,3%3; 4)0,173 u 1; 6) E] u [E) .
1.12. CpaBHuTe ¢ 4yucjoM 1 3HAYEHHE BhIPAKEHUA:
2 1
4\3 6 2
)| =1; 3H|=] ; 5) 0,620,
G5 o)
2 1
33 N2
2} | =1 4) | =] : 6) 3,14°904,
(3 eF)s @
1.13. CpaBHuTe ¢ YMCJAOM 1 MOJIOKHUTENIBHOE YHUCIO ¢, €CJIH:
5 2
1) a® > a3; 3) a3 > alt;
2) a¥? < a'?; 4) a7 < a2,
1.14. CpaBHuTe UHMCaa M U 1, €CJIH:
2 i 2 n
1) 0,8™ < 0,87 3) [—J b (—] :
3 3
Fij n
2) 3,2m > 3,2"; 4) [1%) < [1%) .
¢ ¢
1.15. Yopocrure BulpaskeHue:

5 - 243 _ p22
1) (a¥® + 2)(a® - 2) — (@ + 3)2; 3) & S,
) ( ) ¥~ ) ) @B 1By

= = daa digq

2 4 — — ;
) ) a%—l a$3+1

a7 _ 3T



1.16. ¥opocTHTe BRIpaXeHHEe;
206 _ J6 26 36
1) (a I¥a™® +a + );
a8 _ B

1.17. BepHO U yTBepxAeHNIE:
1) vanbonrmee 3Haverne ¢yarmuy ¥ = 0,2" Ha npomexyTxe [—1; 2] pas-
HO 5;
2} obmacTei0o onpejeneHusa QYHEOUU ¥ = 4 — T ABIAETCS MHOMXKECTBO
AeHMCTBHTEARLHBIX YHCEN;
3) obnacreio 3HaveHHP GyHRIUH y = 6Y 4+ 5 ABIAeTCA HPOMEKYTOK

1
I[ L]

2) ((L’E” n bn}z —{a™ — bn)ﬂ}

[5; +o);
4} HayMeHBIIee 3HAYEHUEe PYHKIUU i = [i)x HA ApoMexRyTKe [—2; 2]
paBHo 167
1.18. HafiguTe obaacTs sHAUeHENH (DPYHKITNM:
)y =-9% 2)y=(§)x+l; Ny=T-4; 4) y = 6",

x
1.19. Hafizure Haubonbinee 3HAYeHHe (HYHRIUAA Iy = (%J HAa NPOMEXYTHE
[-2; 31.
1.20. Ha kaxoM npomemxyTre Hanbonwinee 3HaYeHWe PyHKUUH iy = 2¥ paBHO

16, a HaMeHBIMEE — i?
X
1.21. Ha kakom mpoMexyTke HauOOJBNOIEe 3HAUYEHWE PYHEOUN i = [%) pasn-

HO 27, a HAauMeHBIIee — %?

1.22. PemuTe HepaBeHCTBO:

1) 2% > —1; 2) 2¥° > 2,
1
1.23. Pemnure #epasescTEo 2x > (.

1.24. I1ocTpoiiTe rpadur GYHEKINIMI:

\II

1yy=2*-1, B)y:(% + 23 B) y = —2%;
g,
1‘\I+2

2y y =21 4)y:(§ ; 6)y=5- 2%
y,

1.25. ITocrpoiiTe rpadux byERIIN:

\..I_l" X

1yy=3"+1; S}y:[l - 2; 5)33;‘—*—(1};
3, 3
]-\I_I'—E

2)y = 3041 4);;:[5 : 6) y =3 1.
A

13



1.26. I'pachuk Kaxkou U3 QPYHKIMH, U300paKeHHbIX Ha pucyHKe 1.6, nepecekra-
eT rpaduk GyHKIUM iy = 5' Honee yeM B OZHON TouKe?

YA YA YA

b sV N ;

_5 0 5

Puc. 1.6 2 0 :
Xx
1.27. Ha pucynke 1.7 yka:xurte rpapuk QyHKIUN Y = (i) - 1.
77 \ yA YA \Ay
N
> >
\ 0 X 0 X 0 :T 0
S =

a 6 B r
Puc. 1.7

1.28. Onpegenure rpaduUeckKkn KOJHYECTBO KOPHEIl YpaBHEHUA:

1) 2%=ux 2) D= 3) 2* =sina; 4) 2%¥ = Fyg?,
1.29. Onpegenute rpauuecki KOJIHUYECTBO KOPHEIl YpaBHEHUA:

1) (l] = 2) (lJ = cosXx; 3) (1) —4-3,

3 3 3 X

1.30. llocTpoitTe rpaduk GyHKIHUN:

1) y = 2; 3 y=2"-1|;

2) y = 21 4 1; 4)y = %—1‘.
1.31. Ilocrpoitte rpaduk GyHKIIUNA:

1};;—%, 2) y = 3% — 1; 3)y = I3+ —1l.



1.32.
1.33.

1.34.

1.35.

1.36.

ITocrpoiiTe rpaduk QYHKIUH y = /2°°5% — 2,
Hanpgure Haubosbliee 1 HauMeHbIIIee 3HAYEHUA (PYHKIIHUH:

)y = [i) 2) y =3l — 2,

Haiigure Haubosbllee 1 HAUMeHbIlIee 3HAUEHU (DYHKITHMN:

1) 5 = 698 %; Dy= (%)mm + 5.

Pemnre HepaBeHCTBO:

1) 2% >0 2y Bareaing o —g; 3) 2arecosy > arecosx — T
PemuTe HepaBeHCTBO:

1) 2* > sinx — 1; 3) 2¢6X > cosx — 1.

2) 2¥ > arcsinx — g;

1.37. llocrpoiiTe rpad@uk QyHKIIUN:
: alvl _ 1
1)y = 271 —1; )=t
'Y by 2% —1
1.38. llocrpoiire rpad@uk GyHKIUN:
1 el - 11 - 3]
1}!«)"—|1 3 |= Z)y— 3'3'('._.1-
L R
1.39. Cpasuure (7 + 44/3)%2 u (7 — 44/3)S.

1.40.
1.41.
1.42.

1.43.

1.44.

1.45.

1.46.

1.47.

1.48.

HaiiguTe o6a1acTh 3HAYEHUN DYHKIUK f (x) = 2 BERREE
Haiigure ob6nacTh 3HAYeHUH (PYVHKIITUKA f (x) = 3sinreosx),
Pemure ypaBHeHUe:

1} Qeosy — 42 4 2) 2\'{? = COSX.

PemuTe ypaBHeHUe:

|

1) (%] = x2 +1; 2) 21 = cosx.

PeminTe HEpaBeHCTBO:

1) 2** > sina; 2) 27 > |sinx|+ 1; 3) 2V¢ =1 - x2,

Pemnre HepaBeHCTBO:

1) 2%% > cosx; 2) 2% > x2 41,

” . 2r _1

WUccnepyiiTe Ha 4ETHOCTEL (PYHKIUIO I = Ly

_|_
;s 2' - 3*

HccnenyiiTe Ha 4ETHOCTE (PYHKIUIO I = T

L3

HccnenyiiTe Ha 4éTHOCTEL (DYHKIUIO i = (2 + \/{5)-" +(2 - \/—3—)"‘.

15



1.49. UccnenyiiTe HAa YETHOCTL PYHKIUIO i = (\/E +1)* — (V@ —1)*.

x _
1.50. Haiigure obsacTs 3HaUeHUN QYHKIUU I = jr i
X
1.51. Haiigure obnacTs 3HaUeHUNU QYHKIIUY Y = 31-3 5
=

L

1.52. CyiiecTBYIOT JIU TaKue UPpPAllMOHAJLHEIE Unucaa a u b, uro a” — panuo-

HAJILHOE YUCJI0?

5 H NoKa3aTtenbHble YpaBHeHMNA

Paccmorpum ypasHenus 2* = 8,
Qx.qx-1_ 4,
0,354 210,34,
Bo Becex aTHX YpaBHEHMNAX IIepeMeHHAs COAePIKUTCS TOJALKO B II0KasaTe-
Jie cTerneHu. JlaHHLBIEe VPABHEHUSA — IIPHUMePhI IOKA3ATeNbHLIX YPaABHEeHHI.
IIpu penreHMM MHOTHMX IIOKA3aTeJbHBIX VPABHEHHI HCIOJBL3VIOT CIENY-
IOIIYI0 TEOpPeMYy.

==ty Teopema 2.1
NMpma > 0ua # 1 paBeHcreo @'l = @2 BbINONHAETCA TOrAa U TONbLKO TOr-

Aa, Korga x, = X,.

Jloka3zaTtenbCcrBO

OueBHJHO, UTO €CIU X, = X,, TO 41 =0 2.

JlokaeM, 4TO U3 paBeHCTBA ¢! =@'2 CJelyeT DABEHCTBO X, = X,.
IIpeAnoNIoKuM, YTO X, # X,, TO €CTh X; < X, WIH X, > X,. Ilycrb, Hanpumep,

- o g B I
PaccmoTpum nokasaresnsuyio GyHENUO iy = a'. OHa aBasercd nubo BO3-
pacrawoueii, aubo ybeisaromeii. Torga us HepaseHcTBa X, < X, CJIEJYeT, YTO

alr < a2 (mpua > 1) umm a > a2 (npu 0 < a < 1). OgHaKo 0 YCIOBHIO
BBITIOJIHSIETCS PABeHCTBO d'! = a'2. Ilodyuynian mpoTUBOpedle.

AHAIOrMYHO II0JIYYalOT IPOTUBOpPEYMe JJIA claydas, Korja x; > x,. Ta-
KHUM obpasoM, x, = Xx,. B

mul) Cnepcreme
Ecm a > 0O ua # 1, To ypaBHeHue
a'x) = g&x) (1)
PaBHOCUIIBHO YPaBHEHUIO

[(x) = g(x). (2)



lloKa3aTeneCcTBo

IlycTb X, — KOpeHb ypaBHeHus (1), To ecTsb @/ = ¢**Y | Torpa no re-
opeme 2.1 mosy4yaem, 4TO f(:rl) = g(x,). CneposaresibHO, X, — KOpPeHb ypas-
HeHHA (2).

ITycrs x, — KopeHb ypaBHeHuda (2), To ects f(x,) = g(x,). Orciona
/2 — g8

Mgl mokasanm, 4TO KasIblii KOpeHb ypaBHeHudA (1) sBasercsa KopHeEM
ypaBHeHUs (2) 1 HA000POT, KAXKALIH KOpeHb YpaBHeHUd (2) ABIsgAeTCS KOPHEM
ypaBuenus (1). CnremoBaTenbHo, ypasHeHUA (1) u (2) paBHOCHJIBLHEL. B

PaccmoTpuM nmpuMephbl pellieHHA MOKA3aTelIbHbIX VPABHEHUI.

Mpumep 1. Pemute ypaBuenue 0,125 = 128.

PeweHue. IIpeacTaBuM Ka)KIyIO M3 YacTeill YpaBHeHHUS B BHE CTEIIeHU

¢ ocHoBanueMm 2. Umeem: 0,125 = % =23y 128 = 27. Banumem:

{2—3).&' - 27; 9-8x — a7
IJTO YpaBHEHHE PAaBHOCHUJILHO VPaBHEHHIO
—ax =T,
7
Orcroma x = “g
OTBeT: —E. ]
3

Mpumep 2. Pemmre ypaBrenue 2% -3 .53 = 0,01.(10*1)3,
PewleHne. Bocnonb3oBaBIINChL CBOMCTBAMU CTelleHHU, NPeJCTABUM KaiK-
VIO U3 yacTell ypaBHeHUs B BHJe cTelleHU ¢ ocHoBaHueM 10. Mmeem:
(2 5}_1-2—3 =102 .103-3,;

101‘2—3 —103+-5,
IlepexoiuM K PAaBHOCHJIBHOMY YpPaBHEHMIO:

=3 =8x~ 5.
Orcioga x> - 3x+2=0;x, =1, x, = 2.
OtBet: 1; 2. m

Mpumep 3. Pemure ypasHenue 212¢-1 _46+-1 4 gdr-1 _7163x-1 — 1280,
PeweHue. Umeem: 212v -1 _2l2x-2 4 912v -3 _ 912x -4 _ 1928();
P12x —4(25 _ 22 4 21 _ 1) = 1280;
P12v 4 .5 — 1280;
9l2x -4 _ 956: 212v-4 _ 98.
12vy —4=8; x=1.

OTtBeT: 1. ®
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Mpumep 4. Pemunre ypaBHenue 2-3% 12 — 341 =51+1 4 4.5,
PeweHune. Mmeem: 3°(2:32 -3)=5"(b+4); 3*:-15=5".9;

5) -5 (§) -3
=| B2 2 == a= L,
5 15 5 53

Mpumep 5. Pemurte ypaBHeHue 25 +4 - 5* — 5= 0.

PeweHue. ITockoabky 25° = (5%)" = 52 = (5Y)%, To maHHOe ypaBHeHHUE
y100HO pelraTh METOAOM 3aMeHbI IepeMeHHOH.

Ilyers 5 = f. Torna nanHoe ypaBHeHUEe MOKHO IIepelUCcATh TaK:

12 +4r-5=0.

Orcioga t =1 unu r = 5.

Eciu t =1, To 5= 1. Orcrona 5* = 5% x = 0.

Ecnu t = -5, To 5* = —5. Tak Kak 5' > 0 npu mwoboM X, TO YpaBHEeHUE
D' = —5 He UMeeT KOpHEeI,

OtBeT: 0. =

OTtBeT: 1. m

Mpumep 6. Pemute ypaBHenue 4 + 22¢ — 6% = 18 - 32,
PewseHne. Umeem: 4 - 22 — 2¥ - 3* — 18 - 3%* = 0.
Tak kak 3% # 0 npu mo6oM X, TO, pasieJus obe UaCTH ypaBHEHHUs HA
32Y, mony4uM ypaBHeHHe, PABHOCHILHOE JAHHOMY:
22y X

4_'3,T——L—18 :D,
¥ 2 -

4-(2—_) _ 2 18 -o.
31 3.1

X
Ilyers (%) = t. Torma M0O:XHO 3a1MCATh:

dr2—r-18 = 0.

Orcrona

2 o
IToCKONBKY (5) > 0 npu jgw0boM X, TO IIepBOe YPABHEHHE COBOKYIIHO-
CTH pellleHUH He uMeeT. Bropoe ypaBHeHHe COBOKVIIHOCTH IIepeIlHuIIeM Tak:
2" _(2)"
3 3) °
Orcrona x = —2.
OTtBeT: -2. ®



lipumep /. Pemure ypaBHeHue 2% 4+ &' = (7,

PeweHune. OueBuaHoO, 4To X = 1 — KOpeHb JaHHOTO ypaBHeHu:A. Iloka-
’K€M, UYTO TOT KOPeHb €IMHCTBEeHHBII.

Pazgenue o0e 4acTH MCXOJHOIO VPABHEHHA Ha T, MOTYUMM:

RO

x o ”
Pacemorpum dyuxnmio f(x) = [%) + (%) . Tax kak QyHKINN ¥ = (%)

A
U Y= [g) yObIBaoIue, TO PYHKIUA [ TaK:Ke ABJIAeTcA yObIBalouiei, a cie-

NOBaTeJNbHO, KajKJ0e CBOE 3HaYeHUe OHA NPUHUMAaeT ToJbKO ogquH pas. Iloaro-
My ypaBHeHUe [ (x) = 1 UMeeT e[HHCTBEHHBIH KOPEeHb.
OtBeT: 1. ®

Mpumep 8. Ilpm KakuxX 3HAYEHUAX IapaMerpa «d YpaBHeHHe
4* —(a + 3)2* + 4a — 4 = 0 UMeeT eJUHCTBEHHBIH KOpPeHb?

PeweHue. Ilycrs 2° = t. Umeem: 2 — (a + 3)t + 4a — 4 = 0. Orcioga
t, =4, t,=a— 1. CregosareJlbH0, HCXOAHOE YPaBHEHHE PABHOCHJILHO COBO-
KYIIHOCTH:

2* =4,
2ri=g=],

ITepBoe ypaBHeHHEe COBOKYIIHOCTH HMeeT eJUHCTBEHHEII KOpPEeHb X = 2.
BTopoe ypaBHeHHe COBOKYIHOCTH IIPH KajKJIOM 3HAUYeHHH IIapaMeTpa d HJIHN
MeeT OJHH KOpeHb, NJIK BooOIlle He HMeeT KOpHell.

Ilna BRIMOJHEHHS YCJIOBUS 3aJa4l BTOPOE YPABHEHHE COBOKYIIHOCTH
NOJMKHO JUO0 He MMeTh KopHel, Jub0 MMeTh eIUHCTBEHHLIN KOpeHb, paB-
HBIH 2.

Ecima - 1< 0, 1 e.a < 1, To ypasHernue 2 = @ — 1 KopHel He
IIMEeT.

Yucno 2 gBiadeTcsd KOPHEM BTOPOro YpPaBHEHHS COBOKVIIHOCTH, €CJIH
22=a—1. Orcona a = 5.

OmeT:a<luma=5.m

@ 1. Dnnmure, KaKOe YpDAaBHEHWE HA3bIBAKOT NOKA34dTEJIbHbIM.

2]
2. Chopmynupynte TeOpeMbl, KOTOPbIE MCMOMb3YIOT NPV pelleHn noka-
3aTeNbHbIX ypaBHEHUN.
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® YnpaXXHeHUA , s uun
2.1. Pemwure ypaBHeHUE: , .
1) 4 = 64; 9) 0}2515—4 _ 2.1-:‘3+I;
x-1 r—1
9)3v= L. 10) (E] (E] &
81 9 8 3
3)0.6%4=1: 11y 2%« 5% = Q1 < {10¥=1)%
4 3xr-T 7 Tx—3
4) 10~ = 0,001; 12) [—] = (—) 3
7 4
1 2—-x
§) 28 -* = 28r-=7; 13) 36* = (—} 3
216
6) 8* = 16; 14y 525 — gr 2%,
7)0,16" = 2; 15) 3~ 1= 6%+ 2 - g+ 1,
8) J5* = 25;
2.2. Pemure ypaBHeHUe:
1) 0,4*%-v-6 = 1; 7) 100* = 0,01/10;
2) (E] _3. 8) [E) [%J _ 125,
5} 3 5 8 64
3] U,T"' — 21; 9) 2.1*—1 . 3.1‘—1 — L . ﬁﬂx+5;
49 36
EI—E E—EI
4) 9~ = 27,; 10) 325 =4 2°;
2 ,
5) V2* = 873; 11) 379 = 7+2-9,
9 2x+3
6) (E) =4S 12)16° 2= 0,125,
2.3. Pemure ypaBHeHUe:
1) gr+24 g% =30 4y 7L+ 4 TF=TT
2y 4r+t g gr=2d= 960: 5) 5*+ 752 = 160;
3) 2v+4 - 2v=120; 6)6*1—-4-6v"1=192.
2.4. Pemwure ypasBHeHHe:
1) 5+ + 5= 150; 8) T*t2 1+ 47" 1=34T;
2) 2242 %.= 1R; 4)4* -3 - 42 =52,
2.5. Pemure ypaBHeHUe:
1) 22— 6 - 2¢ + 8 = 0; 3) 25 - 5*— 20 =0;
2)9-6-3"-27=0; 4)100-0,3%*+91-:0,3* -9 =0.



2.6. Pemure ypaBHeHHE:
1)6**-3-6*-18=0; 2)2-4°-9-2+4=0.
\ R

2.7. Pemwure ypaBHeHUeE:
3

1) %-\.“33-'"‘1 =81 4; 4) 0,25-2¥ =3/0,25- 42+,

2} Ax . Fx+1 0,25 - 123.1'—1; 5) Rr-1_10¥. 2. 5+ 1;

3) 4 - 2008 = V@; 6) 3/g2v+1 _ %.
N3

1) f = g31; 3) 2¢-1=192¢. 320, gu+1,

2) g . 3sinx — ,JZ_?; 4) 5;'7.1‘+1 = %.
7

2.8. Pemure ypaBHeHUeE:

2.9. Pemwure ypasHeHMe:

1} 0F 4. 25T pige=3 ' B

2)6 -5 -5*1-3-5""1=10;

3)2. 74 T¥+2_3- - 1=354;

4) 4c-2 -3 .2%-1, 5. 2% - 228

5)4 - 9Lix—1_. gixr—1 - 33:

6) 0,55-%+3 - 0,253 -%=5.

1 1-0,5x
7) 22¢+1 ¢ 4~ — [—) =47
16

8)4:3*-5:3-1-6:-3"2=15: 91,
2.10. Pemnre ypaBHeHME:

1) 5c+1+ 5%+ 51 =31;

2) 3.l'+1 - 2 ; 3_u'—1 - 4 . 3.1'—2 - 173

3} 2.‘t'-+2 2 +1 + 2.1'—1 — 2.1:'—2 = g;

4} 2.932c+1 4 92x-1_ §. 32“'236;

\3-x x-1

5) 62 - [%J +36 7 = 246;

6)5-2v-1_6-2¥-2_7.92v-3_ gro-1
2.11. Pemure ypaBHeHUe:

1) 2%+ -5« 2¥ 2= 0; 4) 9 —-6-3*1=3;
2y4r+dgpigl-2= 10: 5) §¥+ L4 38—+ = 28

3) 528 _ 9. 5v-2_ 3 g) —2 2L g

2 -1 2% +1
2.12. Pemiure ypaBHeHUe:

1) 8%*+1 _10-83*+3=0; 4) AX 00 s DB

2y @3-2r g Al=Ry J = §) § ¢ Al = pegE=li= (8:
3) 5* — 0,21 = 4; 6) —> LN

_I_
3'-6 3"+6
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2.13.

2.14.

Pemure ypaBHeHMe:

1) 2¥ 4 2v-1 4 9v-2_gv_ gr-1, gr-2,
9) geir2 _ 51 _peil g gad1,

3) —prtd=2. 1 118 5L
Pemmure VpaBHeHHe:

1) 6%+ 61— Gr-2=Tr_§. Tv-2,

2} 5-‘1' i 2 : 5_1:'—1 o 3_1'+ 1 _ 2 ; 3_1_2;

3} 21\-'-'_[-+ ; E 3\,1‘_'1' i 3J_1'— ; EA 2\,{}[--

¢ ¢ ¢

2.15. PEU_IHTE ypaBHeHUE:
1) 271 B 31+3 —27=0; 5) 5. 2cos°x _ gsin’x — 3.
2) ¥49* —50377 -3 +1=0; 6) 4c0s2x 4 geos’x — 3.
8) 2¢F+3 = 3. 22~VFF1 4 1 7) 4’ 4 2T _80 = 0.

2.16.

2.17.

2.18.

2.19.
2.20.

2.21.

2.22.
2.23.

2.24.

2.25.

2.26.

4) V5 1 g2 -5 _g;
Pemure ypaBHeHnue:
2 dxr+3 . 2
1) 8T -2 © —32=0; 3) 2cos2x _ g . geos’x 4 4 -,
2) 5\,'ﬁ _ 51—3‘.".1'T2 - 0;
Pemure ypaBuenue:

1)3:2% _5-6+2+ 8% =0; 3)7-49"+3-28"'=4-16%
2) a2+t g 10F 4w 258108 = (g 4) 9* + 4+ =2 - 6%,

Pemure ypasuenue: %
1)4-9-T-12*+ 3 16%=0; 2)5:2*+2-5="7"-102,

Pemunure ypaBHeHHE JAF 0% 8 = Jd. 2% T,
Pemiure ypaBHeHUe J1+3% -9 =/4-3.3%.

Pemure ypaBHeHUE (1»’2 +/3 ).L. + (1\32 - V@)l =

PemuTre ypaBHeHUe ( 4+ \/E) + ( 4 — «./1—5) =8
Pemure ypasHeHue:

il 2 1 #1t 8 | |
1) 4 2+F+14:9[2-‘+§J; 2)9 2+§+215:16{3-‘+3‘-‘).

ITpu kakuX 3HAUEHUAX MapaMeTpa ¢ ypasHenune 9 —(a+1)-3*+3a—-6 =
= () UMeeT eIUHCTBEHHBIH KOpPeHL?

IIpu Kakux 3HAYEHUAX NapaMeTpa a ypasHeHue 25+ 5" 1—a? +a + 6 =
= (0 He HMeeT KopHe?

ITpu kakux 3HaAUEHUAX MapamMerpa ¢ ypasHenune 4* —(a+1)- 2+ 2a -2 =
= () uMeeT ABa pasJIMUYHEBIX KOPH:A?



2.27.

2.28.

Peminre ypaBHeHMe:

1) 2% =8 —u; 3) T T=x+2:

2) 3% 4+ 4% = 5 4) 3v-1457-1 =34,
Pemnre ypasHeHUe:

1) 3*=11 - x; 3) 4¥-2 4 6% = 100;
2) 85-% = x + 4; 4) 3v-2=9,

X

2.30.

2.31.
2.32.
2.33.

2.34.
2.35.

2.36.

2.37.

2.38.

2.39.

2.40.

. ITpu KaKux 3HAYEHUAX [TapaMeTpa ¢ YpaBHeHHe (J:W’ -a)(3%*-4-3*+3)=

= () uMeeT ABa pPa3IHYHEIX KOPHA?
ITpu KaKHX 3HAYEHHAX HNapaMeTpa ¢ YpaBHeHHEe (\/,; - a)(22* -10.2% +

+ 16) = 0 umeeT JBa pa3JIHUYHBIX KOPHA?

PemnTte ypasHenue 4 — (19 - 3x)-2' + 34 —6x = 0.
Pemnre ypasHenne 9 — (14 —x)-3* +33-3x =0.
Pemnre ypaBHeHne 4'%Y + 4°€% = §,

me s8R
Pemure ypaBHeHHe 2°°5% +2%0% =27 2,
Ilpu xKakux 3HaueHMAX mapamerpa a ypaBuenue 21 = ax? +a? umeer

eJIUHCTBEHHOE pemieHue? "

ITpu KaKHUX 3HAYEHHAX DapaMeTpa d YpaBHeHHe (EJ = (a + %) 22 + a2
HMeeT eIHHCTBEHHOE pelleHue?

IIpu kaxkuX 3HAUYEHUAX IapaMeTpa d ypaBHeHHe (3 — 2\@)-" +(3+ 242 JE =
= (3a + 1)|x| + 2a® nMeer efUHCTBEeHHOE pelleHue?

IIpu Kakux 3HAUEHHUAX HDapaMerpa d ypaBHeHue (2 + \/5}1' +(2 - \f’?—:)f =
= 2(a-1x2 + %ag UMeeT eJMHCTBeHHOe pelleHue?

ITpu KaKUX 3HAUEHUAX [TapAMeTpa ¢ ypaBHeHus 4711 4 27+4 = 2v+2 L 16
ula-9-3""2+aq-91 =1 paBHOCHIBHEI?

IIpu xakux s3HAYEeHUAX Iapamerpa a ypasHenus 3% +3%V+8 =3¥+1 4+ 25
ula—4-2°+a-4* =4 paBHOCHILHBI?

§ H Noka3arenbHble HepaBeHCTBa

HepagsenctBa 0,2* < 25, 2* 4+ 5* > 1, 7% > 2%, comep:xaniue IepeMeH-

HYVIO TOJNBKO B IIOKa3aTeJe CTelleHH, ABJAIOTCA NpHMepaMH INOKas3aTeJbHBIX
HepaBeHCTB.

HpH pemeHrMH MHOI'MX IMOKA3ATEJBHBIX HEPDABEHCTE MCIIONBIVIOT CIeqV-

IOIVIO TEOPEMY.
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sy Teopema 3.1
Npu a > 1 HepaBeHcTBO d'! > @'2 BbLINONHNIETCA TOrAa U TONMLKO TOrAa,
Korpga X, > X,; npu 0 < a < 1 HepaBeHcTBO a’! > a*2 BbINONHAETCA TOr-
Aa U ToNbKoO Torga, Korpga X, < X,.

CrpaBeiIMBOCTD 9TOM TEOpPEeMbI CJeAyeT U3 TOro, 4To Npu a > 1 mokKasa-
TeJbHasA QYHKIUA I = @' aBiaserca Bo3pacratomeit, a npu 0 < a < 1 — yb5I-
BAIOIIEl.

map Cnegcreve
Ecnrm a > 1, to HepaBenctBo /™) > af(™ paBHocunbHO HepaBeHcTBY
f(x) > g(x); ecnm 0 < a < 1, 1o HepasenctBo @) > g™ pasHocunbHO
HepaseHcTBy f(x) < g (x).

BocnonszoBaBunch H,[[EEfi JOKa3aTeJbCTEBA CJeJCTBEHA W3 TeopeMEL 21,
NJOEKEaXITe 2TO ClegcTBHe CaMOCTOATeJLHO.

PEICGMDTDHM [IpHMepElI pellleHHA ITOoKa3aTellbHBIX HEPABEHCTE.

Mpumep 1. Pemure Hepasenctso 8 * 23¢v-1 <(0,5)7L.
PeweHune. Mmeem: 23 - 23+ -1 < (27 1)1, 23v+2 < 91

Tak kKak ocHoOBaHHe crerneHeit 23 *2 y 2! fosablne eIUHMUIIBI, TO MOCJE-
Hee HePAaBeHCTBO PABHOCUJIBLHO TAKOMY:

3x+2<1.

Orcoma 3x < —1; x < —%.

OTBeT: (—m; —1). m
3

2x x x
Mpumep 2. Pemure HepaBeHCTBO =R = & :
7 20 625

X X X X iy
PeweHune. HMwmeem: L ) - 47 = ok, . 2, . 141 = o .
49 20 625 49 20 625

x . .
§ X N [E 4 . E X . E 4x
5) “\s) ) \s) T\5)
Tak kak 0 < g < 1, TO mocliegHee HEPABEHCTBO PABHOCHJILHO TAKOMY:
x<4x; x =2 0.

OTBeT: [0; +<). m



dlx—2)
Mpumep 3. Pemrure HepaBeHeTBO 4Y — 22(-1 4 83 > 52,
PeweHue. Ilepenninem fanHOe HEPABEHCTBO TAK:
2 . 2%c-2 4 DAr=4 3 K3,
Orcroga 225424 — 22 +1) > §2; 22 -4.-13 > 52; 2% 4 3 4. 22x—4 5. 92,
2x=d >R > F,
OTBeT: (3; +<). B

1
Mpumep 4. Pemure HepaBencrso 4 2 — 7+ 2% -4 < 0,

L1
Pewenne. Umeem: (22) 2 —7-2%F -4 < 0; 2 2+1_7.2%_4 < (;

2:2W_7.2x_4<0.
IIyers 2*=¢. Torma 2t2 — 7t — 4 < 0.

Pemug sT0 HepaBeHCTBO, ITOJYVYHUM: —% < t < 4. Orcrona —% i

Tak kak 2> > 0, 70 2 > —% npu scex x. IloaToMy noCcTATOYHO PELIUTE
HepaBeHeTBO 27 < 4.

HUmeem: 27 < 22 —x < 2; x> -2,

OTBeT: (—2; +=). m

Mpumep 5. Pemure HepaBeHeTBo 4% — 252 + 10 > 0.
PeweHne. Umeem: 22¢ —2.52% + 2% .5% > (. Tak kak 5%* > 0 npu io-
6oMm x, TO, pasjeJuB obe UAaCTH IIOCJEJHEro HepaBeHCTBA Ha 5%', monyuaem

2x X
paBHOCHJILHOE HEPABEHCTBO (%J -2+ [%) > 0.

-
Ilyers (%] ={. Torga (2 +t —2 > 0. Pemus 570 HepaBeHCTBO, I1OJIY4A-

t> 1
eM [ OTcroga:
(g)- > 1’
57

{ < _9. -
(3] )
5

X X
| k! HepaBeHCTBA (%) > 1 HaxomgumM, yto x < 0. Hepasencrio (%) < -2
He UMeeT pelleHu.
OTtBeT: (—==; 0). m

NMpumep 6. Pemute HepaBeHcTBO 3* + 4* > 5.

PeweHune. Mmeewm: [g] +(%) =1
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Paccmorpum dyuknun f(x) = (g) + (%) . Bamerum, uro f(2) = 1. Tak

Kak (QyHKIHA / — yObIBawIIasi, TO nNpu x < 2 BHINOJHAETCS HEPABEHCTBO
f(x) > f(2), a npu x > 2 BeinonHsercsa HepaseHcTBO [ (x) < f(2). Ciremosa-
TEeJILHO, MHOKECTBOM pellleHHil HepaBeHcTBa [ (x) > f(2), To ecTh HepaBeH-
cTBa /(x) > 1, ABIAETCA IPOMEKYTOK (—=; 2).

OTtBeT: (—=; 2). m

? 1. OnuwunTe, KaKkoe HepaBeHCTBO Ha3blBalOT NokasaTeNibHbIM.
2. Chopmynupynte TeopeMbl, KOTOPble MCNONbL3YIOT MNPV pelleHun noka-
3aTenbHbiX HEpPaBeHCTB.

- o
YnpaXHeHMA g sumn

wié

1. PasHOCUIBLHEI 1 HepaBeHCTBA:
1) 7T2x+4 > 7x-1 4 ¢ 44 >x—1;
2) 0,9°-1< 0,92 u 32 -4<x+2;
3)a*>a’,rnea>1, u x > b5;
Ha<adrmed<a<l n x<-3?7
3.2. Pemure HepaBeHCTBO:

1) (l] el 5) 22-1 < 8.
2 4
9) 5+ < %; 6) 0,348 > 1;
3) 11-5 < 118+ +1, 7) 0,13 -1 < 1000;
2—-x
4) 0,45+1 > 0,42+ 5; 8) (%) < 2167+,
3.3. Pemure HepaBeHCTEO: ; _
1) 6™-1> 6; 3) (E) > [Ej ; 5) 49+ +1 < (1] ;
3 2 i
2) 10" < 0,001; 4) 3222-6 > 8_11; 6) 0,22+ -9 < 1.

3.4. CKOJBKO IeJIbIX pellleHHil HMeeT HepaBeHCTBO:
1) 0,2 < 541 < 125; 2) 31_6 < 63+ < 6; 3)2<0,51< 327
3.5. HaiiguTe cyMMYy LeJbIX PelIeHH HepaBeHCTBA:

1) % < 3v+8<Q; 2) % < 22-7 < 18,
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3.6. Hawugwure obnacTh onpenejeHus QYVHKIINH:

g 3
1 - ,/1— = 2) f(x) = —0—u—.
) f(x) (2) ) /(%) e

3.7. Haiigure obaacTh onpeneneHusa (PYHKITHH:

1) f(x) = &) - 16; 2) £ () =J1-6"1.

. K
3.8. Pemure HepaBeHCTBO:
1 6x —x° 1V ;. x-0,5
r g5 4l = I AW ~ .
Y M («J B (Smﬁ) 92
312 -4 3—3
2) 125 - (1) > (i) ; 5) (E} <2
5 25 3 4
3) 0,69 < 1; 6) 4 - 0,53 > 0,252,
3.9. Pemure HepaBeHCTBO:
r—x x% -4
1) (Ej s 3) 0,371 >1;
7 49
5x2 W —3x xr—1
1 1 T »
= & |'= . b S —ﬂ',n‘
24 (2J (BJ ! ! (tga] ?
3.10. Pemure HepaBeHCTBO: 5 =
1) 7*+2_14 - 7 > 5; 4) (%J + [%] > 26;
2) 931+ 3" < 36; 5)2:6*+3-6+3 < 650;
X r+1
3) 2% 4 2v-14 9¥-2 > 56, 6) (3) = (ﬁ] Sy B
4 4 16

3.11. Peminre HepaBeHCTBO:
1) 3+2 -4 - 3* < 45; 3) 5+ 51 _5*-2> 145;

r—2 X x swx-1
ol s o

3.12. Pemnre HepaBeHCTBO:

1) 32— 4 - 3 — 45 > 0; 4) 0,25 — 12 - 0,5% + 32 > 0;
2) 4% + 2¥+3 _ 20 < 0: 5)62*'—1—%-6-‘“—4£0;
3) 49° — 8- 7+ 7 < 0; 6) 25° + 5* — 30 > 0.
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3.13. Pemure HepaBeHCTBO:

1 X 1 X
9) 9% + 9% — T2 3 0; 4) 25 — 26 - 5 + 25 < 0.
3.14. Pemnre HepaBeHCTBO:
- -
1y 18 g 23 =L 54,
X —4dx + 4 x-1
3.15. Pemiure HepaBeHCTBO:
— 4 B
1) -2 > g) 22 =004
O9x° +12x + 4 2—X
3.16. Pemnre HepaBeHCTBO:
1-3x 3x

1) 23v+1 40,25 2 —-42 > 192;
2) 221'— 1 + 22.{'—3 _ 221.- <=l 2".’ —% 4 25 -x _ 23—.1'_
3.17. Pemiure HepaBeHCTBO:

1 1

1) 3~ + 3z > 84; 2) 216 - 8- 214+ 7 -42-2¢ 120.
3.18. HaliguTe MHOMeCTBO pellleHUM HepaBeHCTBAa:

1)3*-9-3*-8>0; 3)6**2+6~-37=0;

x+1 1-x
2) 2v+8 4 21-x < 17; 4) (ﬁ) +(§) A
5 5 5

3.19. HaiinquTe MHOECTBO pellleHU HepaBeHCTBA:

Lp:gesd @i gh=y s U5 e e Sl S

:

3.20. Pemure HepaBeHeTBO 2¥' —21-¥v <],
0

3.21. Pemute HepaBeHeTBo 3¥¢ — 327V < 8,

. B X .
3.22. PemiuTe HepaBeHCTBO! 1 1 1

1) 3-4*+2-9* -5-6" <0 2) 5-25* +3-10r > 2-4~,
3.23. PemiuTe HepaBeHCTBO! 1 1 1

1) 3:16* +2-81* —5-36" < 0; 2) 2-49x —9.14x +7-4x > 0.
3.24. Peminre HepaBeHCTBO:

1) x2-2V+1 > a% + 2% 2) 25 - 2* — 10* + b* > 25.

3.25. Pemure HepaBeHCTBO X2 - 3¥ + 9 < a2 + 3¥*2,
3.26. Pemure ypaBuenue |3* — 1]+ (3% — 9| = 8.
3.27. Pemure ypaBuenue |2¥ — 1]+ (2% — 2| = 1.
3.28. Pemnre HepaBeHCTBO:

1) 5* > 6 — a3 2) ¥+ 12%< 13%,
3.29. Pemure Hepaseserso 104+ > 7 + x.

3.30. Pemnre HepaBeHCTBO (2° — 2]\/;1':"3 -x-6 =20.
3.31. Peminre HepaBeHcTBO (3' — 9}\/‘:{2 -2x-8 < 0.




=

3.32. [lna ©Kamxaoro 3HavyeHHs IapaMerpa « peliuTe HepPaBeHCTBO
(x—a}N3-2*-2.3° > 0.

3.33. [lna ©xgamxaoro 3HavyeHUs IapaMerpa « pelluTe HEpPaBEHCTBO
(x —a)N6-5° —5.6* <0.

3.34. IIpu KaKUX 3HAYEHUAX lIapaMeTpa @ HepaBeHCTBO 4°°%* — 2(a — 3) - 2595 +
+ a + 3 > 0 BrIDOJIHAETCS IPHU BCEX MEHCTBUTENBHBIX X7

3.35. IIpu kakux 3HaYeHUSX mapaMmerpa m HepaBeHcTBo (m + 2) - 4F — 1 —
—2m - 2" -1 4+ 3m + 1 > 0 BeimosiHAETCA IPH BCeX AeHCTBUTEIbHBIX X7

§ n Norapudm n ero cBOMUCTBa

Jlerko peumrnTs ypasHenus 2' = 4 u 2* = 8. Ux kopusaMu OYAYT COOTBET-
CTBEHHO uwucia 2 1 3.

Oauako ais ypaBHeHHA 2% = 5 cpasy YKAa3aTh KOPEHb CJOMKHO.

BosHuKaeT ecTeCTBeHHEIN BOIPOC: €CTh JH BOODIIe KOPHH Y 9TOr0 ypas-
HeHUA?

Obparumcsa K rpaduyeckoi nuTepuperanun. Ha pucyake 4.1 nsodpase-
Hbl rpadukn GyHKOu iy = 2* 1 iy = 5. OHKM nepecekalOTcsA B HEKOTOPOI TOUYKE
A (x,; 5). CrenosarenbHo, ypaBHeHUe 2' = 5 UMeeT eJUHCTBEHHBINA KOPeHb X,.

Oauako rpaduyecKuii MeTOl He MO3BOJISIET OIPEeIeJIMTh TOYHOE 3HAaYe-
HUE X,,.

C nomobGHOM cuTyalueii MBI BCTpeuyanuch, pemasa B 10 kiacce ypasHe-
Hre x° = 5. Cpasy yKasaTb ero KopeHb TOKe CJI0XKHO, a rpaduueckass HHTep-
IIpeTamus IOKA3bIBAET, YTO 3TO0 YpPABHEHHME HMeeT eJNHCTBeHHBIH KOPeHb

(puc. 4.2). HeobxoiuMoCTh HA3BIBATH W 3aIllUCBLIBATL 3TOT KOPEeHbL B CBOE Bpe-

MA IIpHBeJia K HOBOMY INOHATHIO ¢H},76H‘-IECRHﬁ KOpeHb» H 0003HAYEHUIO %{g

y =15 YA y

y45 | yh | A

.|'_,l|lr- -

ad 4

=
rFuc. 4.1 Puc. 4.2
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Ropenrs ypasHeHusa 2' = 5 JorosBopu-
JUCch HA3BIBATHL JorapudgmMom umucia o mo oc-
HOBaHUIO 2 1 o6osHavaTk log,5. Takum oGpa-
3oM, uyucio log,5 — 5To mokasaresb CTeleHH,
B KOTOPVIO HAJI0 BO3BECTH YKCJI0 2, YTOOBI 10~
JYYUTH YUCJI0 5. MOMKHO 3aITHUCATE:

21ug25 — 5.

Paccmorpum ypasuenue a' = b, rme
a >0, a+1. Tak kax g1a Bcex x € R BBIIIOJI-
HsaeTcs HepaseHcTBo ' > 0, o npu b < 0 aro
ypaBHeHUe He UMeeT peumenuii. Eeau b > 0,
TO 9TO YpaBHEHHEe UMeeT eJUHCTBeHHBLIN KO-
peHb (puc. 4.3). Ero HassIBaOT JlorapupMoMm
gncya b mo ocHoBaHuIo a u obosHavawr log b.

eeEy Onpepenexmue

Y

m
Puc. 4.3

Norapucdmom nonoxurenbHoro uucna b no ocHoBaHuwo a, rge @ > 0O n
a # 1, Ha3bIBalOT NOKa3aTernb CTeNeHW, B KOTOPYIO Hafo BO3BECTU YMCNo 4,

4T06bI NonyunTsL Yncno b.

Hanpuwmep, log,9 — aTo nmokasaress cTernesy, B KOTOPYIO Hajlo BO3BECTH
qucyo 3, 4ToObI moayuuTsh uncio 9. Umeem: log,9 = 2, mocKonbKy g-=0,

Eme HecKoIbKO IPUMEpPOB:

lﬂggé = -3, rax kak 2% = %;

1

log,.5 = %, Tak Kak 252 = 5;

log,-17 =1, Tak kak 17" = 17;
log,,,1 = 0, rak xax 100° = 1.
W3 onpepenenns norapudma caepyer, uronpu a > 0, a#1 un b > 0 BoI-

IMIOJIHAETCHA paBeHCTBO

a'os alb b

Ero HaskIBAIOT OCHOBHEIM JIGFHPH(IJMH‘IEEE!H\'[ TOARTECTBOM.

Hanpuwmep, 7°¢7% =3, 0,31”*?“*35 = 5.

Tak:;xe u3 onpegejenus norapudgma ciaeayer, yronpu a > 0una # 1

log, 1=0

log a=1




Pacecmorpum pasencTBo a“ = b.

Brl 3Haere, 4To AecTBHe HAXOMKISHU yuciaa b Mo JaHHLIM YHCJIAM d U C
HAa3bIBAIOT BO3BEJIeHUEM YHCJA ¢ B CTEIEHb C.

IleificTBHE HAXOMIEHUA YHCJIA ¢ [10 JAHHBIM yuciaaM a u b, rme a > 0,
a+#1mnub >0, HaseiBawT JorapudMupoBanneM uncia b mo ocCHOBAHHIO d.
HeicTBUTEIBHO, C = ]Dg'“h.

OrmernM, uto npu a > 0 nesas yacTh paBeHcTBa @° = b nonoxuTeNbHA.,
CnenoBarenssro, b > 0.

ITosromy npu b < 0 Beipaxenue log b He umeer cMmeIcia.

Jlorapudm nmo ocHoBaHuio 10 HA3LIBAIOT NECATHYHLIM Jiorapugpmom.
Bmecro log, b numyr 1g .

Hcnonbays aTo obo3HaueHHEe U OCHOBHOE Jorapu(MHYecKoe TOMXIEeCTBO,
s kaxxmoro b > 0 moxkHO 3anmucath: 10¢° = b,

Pacemorpum ocHOBHBIE cBOMCTBaA Jorapumos.

sy Teopema 4.1
(norapugm npowv3sseneHus)
Ecmx >0,y >0, a>0ua #1, To BbINnONHAETCA paBeHCTBO

log xy = log_x + log y

KopoTrko dopmynupyior: nozapugm npoussedenust pasen cymme Jjio-
zapuchmos.

[JokazarensCcTBo

PaccMoTpuM BeIpaskeHusi: @ %%« u @'°%a* 8.9 Tlogamem, uTo OHH
pPABHBI.

Hcnonb3ysa ocHOBHOE JorapudMuuyecKoe TOMKIECTBO M CBOMCTBA cTele-

HH, 3allHIITeM: .
E Hlﬂgﬂ o Iy;

ﬂlug” x+log,y _ al‘:’gn . ﬂjlug” ¥ = XlY.

CnepoBarensHo, @'« = q'%a**1°¢.Y Qrciona mo Teopeme 2.1 momyua-
eM, uro log xy = log x + log y. =

mngp Teopema 4.2
(norapudgm 4YactHoro)
Ecmx >0,y >0, a>0ua #1, To BbINONHAETCA PaBEHCTBO

lﬂgai =log x — log y

KopoTko opmynupyior: rozapughm wacmnozo pasen pasnocmi jioeza-
pugmos.
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BocnonbszoBaBiiunucs H,[[E'E'ﬁ JO0Ka3aTeJILCTBa TeOpeMbl 4. 1, JOKaKHTE ATy
TeopeMy CAMOCTOATENBHO.

esgh Teopema 4.3
Ecmx >0, a>0ua #1, vo gna nio6oro } € R BbinonHsercs paBeHCTBO

log_x = Blog x

lokasaTenbCcrBo

PaccMoTpuM BBIpasKeHHS:
HEIL,

. log, xF _ B.
HUmeem: a =« = x*;
aﬁlugu X _ {alngﬂ_r}ﬁ — x{j
B ;
CnepoBaTensHo, %%« = gP°%*  QOrciona mo Teopeme 2.1 momyuaem:

log a* = Blog x. m

P B
log, ¥y gPloga Y Jloxkaem, 4TO OHH paB-

sagy Teopema 4.4
(nepexop OoT 0gHOro ocHOBaHWA norapuMdma K gpyromy)
Ecma >0, a#1,b>0,c>0unc 1, To BbINONHAETCA PaBEHCTEO

[lokazaTenLCcrBO
Pacemorpum BeIpa:keHue lugab * log a. IIpeobpasyem ero, BOCIIOJIB30-

BaBLINCH TeopeMoii 4.3 mpu = log b. Mmeem:
log b - log a = log. a'8a’ = log b.

Cneposarensno, log b - log a =log b. Tak xaxk a # 1, o log, a # 0. Te-
log b

IIeph MOKHO 3anucartsb: log b = u

log_a '

sy Cnegcreue 1
Ecma>0,a#1,b>0unb #1, ro BbinonHaercs paBeHCTBO

1
log, a

log b =

I[{}HﬂJHHTE aToT cJIenqCcTeEHe CaMOCTOATeJIBLHO.



magy Cnegcreme 2
Ecoma >0, a#1wnb >0, o gna nioboro [ # 0 BbinonHseTca paBeHCTBO

log , b= %lﬂga b

[lokazareneCcrBO
B BrIpameHun lﬂgﬂu b nepeiinéM K OCHOBAHUIO ¢ M IPUMEHHUM Teope-
My 4.3:

log b log, b 1
log b = - = =_"log b. m
8 log, a® Plog,a p ¢

Mpumep 1. Pemrure ypaBHenue: 1) 3* = 7; 2) 0,425 =9,
PeweHne. 1) 13 onpenenenusa norapudma ciexnyer, uro x = log,7.
log,,9+5

2

2) Umeem: 2x — 5 = lugﬂgég; 2x=log, 9+ 5, x=

lo 9+5
OtseT: 1) log,7; 2) g“"‘g . H

Mpumep 2. Brruueaure sHauenue Bepaskenus: 1) 102+21e7; 9) 9'08;1-03
PeweHwne. 1) IIpumensaa cBoiicTBa CTENEHU U OCHOBHOE Jorapudmuue-
CKOe TOMIeCcTBO, IIoJydyaeM:
102+2127 = 10% - 10287 = 100 - (10'¢7)2 = 100 - 72 = 4900.
2) Umeem:
glug34—ﬂ,5 _ {32)10g34—[}.5 _ {32}10g34 . [32){},5 _ [3log34)2 -3-42:8 = ? -

MNpumep 3. ITpu KaKOM 3HAYEHUHU X BBIMOJHAETCA PABEHCTBO:
1) log, x =-5; 2) log 16 = 47
2

PeweHne. 1) Beipaxxenue log, ¥ onpeneneno npu x > 0. M3 onpegene-
2

5
HUA JiorapudMma cjaeayer, 4To (%) =X, T.e.x=32.

2) Bripaskenue log 16 onpeneneno npu x > 0 u x # 1. CornacHo onpefe-
neHuIo jgorapupma umeeMm: x* = 16. YunureiBas, uro x > 0, noayyaem: x = 2.
OtBeT: 1) npnx=32; 2) npux=2. 8

nDHME‘D 4. BelyHcIINTe 3HAYEHHE BeRIpameHHnsA:

1) log,20 + log,12 — log,15; 2) 2 log,9 + - logy8.
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PeweHue. 1) IIpumensa TeopeMmsl 0 Jorapugme NpousBefeHUua U Jora-
pudMe YaCTHOTO, IIOJIYVYaeM: —
log,20 + log,12 - log,15 =log,(20 - 12) — log,15 = ingzl—'}é = log,16 = 4.

2) Umeem: %lngaﬂg + élﬁgEES = %logaﬁ:}z + %Ioggﬁﬁ = % - 2log, 3 +

1 1

+ il 3 log,,2 = log,3 + log,,2 = log, 6 = 3 |
Mpumep 5. ITocrpoiite rpadpuk GyHK- VA

nuu f(x) = 5%, '
PeweHue. [lanHaa GyHKIHA OIIpejie-

neHa Ha MHOecTBe D (f) = (3; +). Tak

kak 5% 3 — x _ 3 nna Bcex smauenmit 1

x € D(f), To rpadukom dyHKIUM [ ABIA- o

eTcs 4acThb npaMoil iy = x — 3 (puc. 4.4). m 0] 1 fLr X
Mpumep 6. UssecTrHo, uTO lg2 = a, FPuc. 4.4

log,7 = b. Haiipgure 1g56. log, 7
PeweHne. Mmeem: 1gh6 = 1g(8 - 7) = 1g8 + 1g7 = 1g2% + lg—zl{l =

08y

= 3lg2 + log,7 - 1g2 = 3a + ba.
OtBeT: 3a + bha. =

1.4T10 Ha3bIBalOT norapMdmom MoNoXUTENbHOro Yyncna b nNo ocHoBa-
HUIO a?
2. Kakoe paBeHCTBO Ha3blBalOT OCHOBHbIM norapupmuyecKm ToXaeCcTBoOM?
3. ChopmynunpynTe TeopeMbl O CBOMUCTBax norapudmos.

=5 m
@ YnpaXXHeHMA 4 s unn
4.1. BepHo JI1 paBeHCTBO:
i e £ l = —&: 2 — g'
1) log; 5 =-3; 4) logy oo =—4; 7) Eog% 333 =
2) log,.5 = 2; D) Iogﬂml[} =i 8) EogJE; 0,2 =-272
3) log, 125 = é; 6) 120,0001 = —4;
4.2. Haigure norapudm Mo OCHOBAHHUIO 2 YHCJIA:
1
L1 3) 32; 2) 0,5; 7)) —;
) ) ) ) 7
22 HVZ 6 8) 24/2.



4.3. Haiigure norapugpmM o oCHOBAHUID 3 YUCIa;

1) 3; I 1L 5) 5 7) 3;
1 1
2) 3° 4) 81; 6) 943° 8) 34/3.
4.4. Hatigure JorapudhM 0o OCHOBAHUKY % YMCHAA:
1) 1; 3) 8; 5) —; 7y V2
16
1
2) 2; 4) 0,25; 6) —; 8) 64.
) ) ) N )
4.5. Hafigure norapudm mo oCHOBAHUIO % UUCaAl
1, 1, . ) 1, 8
1) o 2) oo 3) 3; 1) 81; 5) o 6) ¥3.
4.6. Hadgure gecATHOHEIN DorapidM dHCIA:
11; 2) 1000; 3)0,1; 4) 0,00001.
4.7. Yemy pasen morapudpM uucaa 10 000 mo ocHoBaHMIO!
1) 10; 3) J10; 5) 1000;
2) 100; 4) 0,1; 6) 0,0001?
4.8. Haiigure norapugpm uncaa 729 mo ocHOBAEUID:
1) 27; 2) 9; 3) % : 4) %
4.9. Pemure ypasHeHHe:
1} logx = —1; 4) log,x = 0; 7)log,2 = 2;
2) log,x = %; 5)log,9 = 2; 8) log,5 = %
3) lﬂgJﬁ x = 6; 6) log 0,25 = -2;
4.10. PemiTe ypasHeHne:
1} log x = 2; 3) log, , x = —3; 9) log 81 = 4;
3
2) lug% X=53 4) log 6 = 5; 6) log 11 = 1.
4.11. PemuTe ypasHeHHe: 1oy
1) 6% = 2; 3) 0,4* = 9; 5) [é) _2;
2) 5 = 10; 4) 2¥-8 = 5; 6) 0,3%¥+2 -7,
4.12. PemuTe ypasHeHHe:
1) 3% = 2; 2) 10+ = %; 3) 7X+5 = 9 4) 0,652 — 20.



4.13.

4.14.

4.15.

4.16.

Brruucanure:
-1 log, 6 9 log,8-2
1} 2lﬂg232; 3} 721&;_9:72; 5) [_) : 7) [_J 3 ‘
3 3
- log 3
2} ﬁlugﬂi},da; 4} 64{],51ug212; 6} Gl—lughﬁ; 8} 6 5 .
Briuncanre:
1) 38527, 3) 4'°%2°. 5) 102+ 1¢8.
1lag,49 1 —2log,12 1 log 6-3
2) 52775, 4) | = - )|l =1 " .
) (5) (3)
Hajigure 3HaueHUe BhIPAYKEHUS:
1) log 3 + log,2; 4) log,5 — log,35 + log,56;
2) log.100 — log.4: gy 108564
) ﬂgs. - Dgg, 3 ) 10g54 ’
3) 1ng4934 — Ing4912; 6) 21gb + %lglﬁ.
Brrupcnure sHaveHHe BhIPAMKEHUA:
1) g8 + 1g12,5; JE 12D,
) lg8 + 1g12,5; m,

2) log,162 — log,2; 4) 3log,2 + glogﬁﬂl.

2

4.18.

4.19.

. IIpencraBere:

1) uncno 2 B BUJie cTelleHU YHca D;

1
2) yncno F: B BUJIe cTeneHu yucsa 10;

3) uncyao +14 B BUJe cTeNmeHH YHCa 7;

4) uncio 0,17 B Buge cremeHu yuciaa 18.
IIpencrasbre:
1) urcio 3 B BUJe CTENeHU YHcia 3;

1
2} YHUCJIO sgfg B BAIe CTelleHM YMCJIa E -

IIpencrasbTe:
1) uncyno 6 B BUAe Jorapudma Mo 0CHOBAHHUIO 2;
2) uncyio —1 B Buje sorapudma no ocuosanuio 0,4;

1
3) Yuco 5 B BUZE JorapudmMa 1Mo OCHOBaHUIO 9;

2
4) yucIo 7 B BUjie Jorapugpma mo ocHoBanuio 10,



4.20.

4.21.

4.22.

4.23.

4.24.

4.25.

ITIpencTasnTe:

1
1} yucno 4 B BUAe JorapH{Ma 0 OCHOBAHHUID E;

2} uucno —2 B BHfe JorapndMa 0o oCHOBAHHID V2.

Brruucnaure;
1} 2310335+ 4;

2} 81—10&'23;

log.2-3
o (2
3

2log. B+1log 4
4y 78R A
Brraucaure:
1} 24103‘23—1;

log,. 9+2
(1"

3} 81 —lag212

—lng 9—log 4
a =8 1
4) 6 s 5

Brruncanre:
1) log log, ¥5;

2) log, log,,343;

3
3) log,log,8;
Briuncanre:
1
1} Iﬂga lﬂg% E,

2} log, log ,64;
8

5) 9210532+ dlogg, 2

6) 2.1007'%5" 2"52

?) lg(25lag50,8 +glﬂg3{},ﬁ);

1 1 L
8) 27183 1 25%8:% _ 3610808,
5) 1219g1444+lag125_

—lg25 zlgz

6) 10002

1
7) log,, (molﬂgvl“ +2‘°3215+3);

B} Elogﬁ 4-log, 3_

4) logﬂtgg :

5) lugising .

3) log,tg225";

4) log tg%.

Hafigure x, ecam:
1} log.x = 2log 8 — 4log.2;
2Ylgx =2+ 1g3 — 1gh;

3) log,x = glngazlﬁ + %10g325;
4) lgx = §1g32 - %1g128 +1;
5} log,x = 3log,b — 2log,25 — 1g10.
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4.26.

4.27.

4.28.

4.29.

4.30.

4.31.

4.32.

4.33.

Haiaure x, ecnu:
1) log x = 3log 2 + 2log 3;

2) log,x = - log,16 + 3log,0,5;

3) g x = %lg32 = %lgﬁri e

Briumpcaure 3HaueHUe BEIpAMEHHUA:

log. 27 - 2log.3 ) 9 log, 125 + 3log, 2
log 45 + log. 0,2’ log,1,2 - log,12
Haiigure 3HaueHUe BBIPAKEHUS !
1) 3lg4+lg{},5; 9) lg625 — 81g 2 .
1g9-lgl8 %1g256—21g5
Brruucaure sHaueHUe BhIPAMKEHU !

1) ngTEil’lE log _49; 2) IUg’ECGSEE log _9.
5 sin% 9 cus%
YupocTuTe BRIpaKeHUe:
1) lﬂg\:’h a-log, b3; 2) Iogﬁﬁ- log, 8.
—lu; 5+%1ug54
Brlunciaure 3HAYEHNE BRIDAMKEHUA 5 V3 +36log, ¥232.
IugLﬁ-l-élﬁgﬁ 27 _
Briunciaure sHaveHue BeIpaxenusa 6 2 —12log. Y7,
1- lngg b
YupocTuTe BhIpaKkeHHUe =i
(logﬂ b +log, a+ l)lngﬂ 7

log, ab(logb a-1+log, b]

4.34. YrpocTuTe BhlpajKeHHUE 2
1+log:b
. B R .
4.35. Jlokaxure, 4TO 3HAYEHUE BBIPaKeHUd logh”.g{'?’ = 4-\[?:] ABJISETCS 1ie-

4.36.

4.37.

JIBIM YHCJIOM.

ITokaxkuTe, 4TO 3HAYEHUE BhIpa:KeHUA log

JILIM YHCJIOM.

IIpy KaKUX 3HAYEHUAX X BEPHO PABEHCTBO:

1) log,(1 — x%) = log,(1 — x) + log,(1 + x);
x2-2x+1 ; ;

2) 1g——; : =lg(x®-2x+1)-1g(x®+ 1);

x4
3) log (x* — 4x + 4) = 2log (2 — x);
4) log (x* — 4x + 4) = 2log, |x — 2|?

il (9 + 4\/5) SABJISIETCS 1ie-




4.38.

4.39.

4.40.
4.41.

4.42.

d4.43.

4.“.

4.45.

Hemy paBHO 3HAYEHHE BhRIDAXKEHUWA:

1}1gsin1"-lgsin 2’ - lgsind’ - ... - 1g8in 89° - 1g sin 90°;

2Ylgtg 10’ - lgtg 15 - 1gtg20°- ... - lgtg 75" - lg tg 80';
3)lg(tg30°-tg32° - tg34° - ... - tg H8" - tg 60°);

4) lgtgl° +1gtg2° +1gtgd3° +...+lgtg88° + 1g tg89°?
Yopocture eripaxenne log,2 - log,3 * log.4 - .., - log, 9.
Brraucnanre snavuenne Beipaskenusa log, 5 -log. 6 -log, 7 -log. 32.
ITocrpoiiTe rpadux pyHKITHAM: \

1) y =1gtgx +lgectg x; ) y = 2%,

log, x
. . _ 3 .
2) y = lﬂgf ; Dy log, x’
]
3} y — 31ng3{:r+3}; 8) y — ]‘O’gl loga_x{g _I)-i;
2
4)y: 5—10551'; g)y: 21534_1;2.
1
5) Y= 1010g1.1ﬂ;
IlocrpoitTe rpadpux byHKIAN:
og {x+ 1 {Iz + 1)
1) y = 708D, 5) = B *7)
by )y lg{x?% + 1)
]_lcngl (x-1) .
Dy=3 7 6) y = x5,
1 lﬂg.? 2
3)y = [E) : T y =log,log_, ,(x + 1)%%;
1
4} y = log x; 8Yy = ]+t:|+g1(.:lrf—2)-lﬂg,'_w_2 3

3
H306pasnTe HA KOOPAHHATHON NNIOCKOCTH MHEOMXKECTBO TOUEK, ROOPANHA-

ThI KOTOPLIX VAOBJIETBOPAIT PABEHCTEY:
1) lgxy =1gx+1gy; 3)1gx* + lgy® = 2lg|x| + 21g|y|;

2} lgxy = 1g (—x) + 1g (-»); 4) log , y* = log (-¥).

H3zo6pasnuTe Ha KOODAMHATHON MICCKOCTH MHOKECTBO TOUEK, KOOPANHA-
TEI KOTOPRIX YAOBIETBOPAIOT PABEHCTEY:

1) 1g§ = lg () - lg (-u% 3) log , y* = log,y.

2) Igx? + 1g y? = 2lg x + 2lg (—y);

Ynedrl reoMeTpUYeCKol Nporpeccy ABIAITCA TOJORUTENTbHEIMY HHC-
amamu. MHokaxure, uro norapudMiel MOCTEAOBATEIBHBIX YJIEHOB BTOH
TPOrpeccHy 1Mo JIHOMY OCHOBAHUK 00paiyioT apudMeTHUeCKYH Ipo-
I'PECCHIO.



4.46. Bripasure log ,x depes log x u log,x.
log x
lngah x

4.48. Haiinure log b, ecnu log ,a = 4.

4.47. Jlokaxure, 4TO =1 +logb.

4.49. Haiinure log,.60, ecin log. 2 = a, log 3 = b.

=

4.50. Hangure:
1) log.9, ecnu log, ,18 = a; 2) log.6, ecnn 1g2 = a, 1g3 = b.
4.51. Haiinure log, 8, ecnu 1gb = a, 1g3 = b.

5 n Norapudpmmyeckan pyHKUNA U €€ CBOMCTBA

Bribepem momomxuTeNIbHOE YKUCI0 @, oTaudHoe oT 1. Kampomy moroxu-
TEJbHOMY YMCIAY X MOMKHO IIOCTABUThL B COOTBETCTBUE YUCJO }J TaKoe, UTO
y = log _x. Takoe npasuyio 3asaér QYHKIUIO Fix) = log x ¢ obmacrei0 onpee-
aeaus D (f) = (0; +).

ITy (DYHKIIHMIO HAa3bIBAIOT JorapupMuuecKou.

ITokaskem, uro Jorapupmudeckas pyHruusa f(x) = log x siBnsAercsa o6-
paTHOH K IoKasaTeJbHOH QYHKIUH g (Xx) = a'.

Hans mo6oro y, € R ypasHenue log x = y, umeeT KopeHb (OH paBeH a’).

% D10 03HauaeT, UTo 0OAACMBIO 3HAUEHUL Jozapudmureckoil PyH-
uul steasemcest mHoxcecmeso R.

Uwmeem: D (f) = E(g) = (0; +=);

E(f)=D(g) =R.

Ilns mo6oro x € D(f) = (0; +o<) BhIIOMHAETCH paBeHCTBO a'%%«* = .,
WusiMu caoBamMu, g (f(x)) = x nna Bcex x € D(f). CkazaHHOe 03HAYAET, YTO
[ u g — B3aumMHO obpaTHbIe QYHKIUH.

Tak kaxk rpad@uEM B3auMHO 00paTHBIX PYHKIIMNA CUMMETPHUYHLI OTHOCH-
TeJNbHO NPAMOM Y = X, TO, HOJABL3YACH Ipa@UKOM INOKasaTelbHON (PYHKIUH
Y = a', MOXHO HOCTPOUTH rpa@uk jorapupmuueckoit GyHrnuu Yy = log x
(puc. 5.1).

Y Qyukyus y = log,x umeem eduncmeennviit nyav: x = 1.

% Dynxuyus y =log x umeem dea npomencymxa 3naxonoCmoancmaed.

Eciua>1,moy <0 wna(0; 1); y > 0 na (1; +=);

ecau 0 <a<l,moy<0mna(l;+e=);y >0 una(0;1).

Ecnu ¢pyuxmua sospacrarwinasa (yoelBawman), To obpaTHaa K Hell QyHK-
U sABASAETCSA Tak:e Boapacrawineit (yoeisarwineiu). IlokazarenbHasa (QyHE-
A iy = a' ABnAeTcA Bo3pacraouieil npu a > 1 u yosiBaromeit npu 0 < a < 1.
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e o
///-,f y =log, a

3 y=log,x o

rPuc. 5.1

Y Iloaromy (hynxuus y = log x sensemcs sospacmarowei npu a > 1
u yootsaruweit npu 0 < a < 1.

% Tak kak morapudmMuueckas QYHKIUA ABJISeTCA JHUO0 BO3pacTaloleil
(mpu a > 1), nubo yoeiBalomei (mpu 0 < a < 1), To oHA He UMeem MoUeKx IKC-
mpemymad.

I'pachurn B3auMHO 00paTHBIX (DVHKIHH ABIAIOTCA PABHBIMHU (DUTrypPaMH.
IToaromy ecnu ornpejieIEHHAS HA HEKOTOPOM IIPOMEKYTKe (PYHKIUA ABIAAETCS
obpaTuMOi M HeONpepbIBHOM, TO oOpaTHas K Hell (PYHKIHSA TAKHKe HeIllpepbIB-
Ha. IlokazarensHas GyHKIUSA I = @ HeIIpephLIBHA.

% Iloatomy pynxuus y = log x sasisemcs nenpepvienoll.

Onupasice Ha paBeHCTBO rpa@UKoB QYHKIMA i = @' 1 iy = log_x, MOXKHO
TaK:¥e YCTAHOBHUTB CJeyIoliee.

Y Jozapugpmuueckas ynxuus Judgepenvupyema. Iogpobuee o
IIPOMU3BOAHOM JorapuMuUecKkod (hYHKIIMK Bbl y3HaeTe B § 8.

Y Ipajgur pynuxyuu y = log x umeem eepmuxarvbHylo ACUMNIMOMY
x = 0, kozda x cmpemMumcs K HYJH0 cnpasd.

B rabnune npuseseHsl cBOiicTBA PYHKIUY i = log X, H3yYeHHBIE B OTOM
nmaparpade.

Obstacts onpenenesusd (03 +e=)
ObnacTs 3HAYEHUH R
Hynu pyHEnun xr=1

a1



Oxonuanie madbaubl

ITpomexyTEH Ecmma > 1, Toy < 0Ha(0; 1), ¥ > 0 Ha (1; +eo);
3HAKOIIOCTOAHCTBA ecin 0 <a <1, oy < 0 Ha (1; +e), ¥ > 0 Ha (0; 1)
Bospacrauue/ Ecnu a > 1, To dyHKIIUA Bo3pacTawliaf;
yOrIBAHHE ecan 0 < g < 1, To pyERUHUA yORIBaOIIAA
HenpepsiBHOCTE HenpeprieHasa ‘
HudbdepernupyemMocTs HNuddepernupyemas ‘
e IIpamasa x = 0 — BepTHKANIbLHAA ACUMIITOTA, KOTA X
CTPEMHTCA K HYJIO clIpaBa

Mpumep 1. CpaBHHUTE ¢ eJUHUIEH OCHOBaHUEe @ Jorapudma, eciam H3-

BecTHO, 4To log 5 < log 4.

PeweHwue. IIpeanonoxum, uto @ > 1, rorna GyHKUUA ¥ = Ioga X ABJIA-
ercs Bosdpacratomeii. [loaromy log 5 > log 4. Ho no yciaoBuio aTo He Tak. 3Ha-
yutT, a < 1. m

Mpumep 2. Haiigure o0nacTh onpefeeHus (PyHKIIHNA:
l)f(Ji') = lﬂg.j 3(~T2 + 3x);

_ lg(9-2x2),
2]f{.1') - lg(r + 2) ¥

3) f(x)=log__ (16 - x).
PeweHue. 1) IlockoabpKy o0macTs onpeneleHHUs JorapugMudecKoil

(OVHKIMK — MHOYKECTBO IOJIOKHTEJbHBIX YHCEeJ, TO 00JacThi0 onpeaeleHus
NaHHOH PYHKIMK ABIAETCA MHOMKECTBO pelleHuil HepaBeHcTBa x2 + 3x > 0.

HUmeem: x(x + 3) > 0. Orcroga x < -3 unu x > 0.

Cnenosarensno, D (f) = (—e=; —3) U (0; +o0).

2) Breipaxxenue lg (9 — x?) umeer cMmpica npu 9 — x2 > (0, BeIpaskeHHe
lg(x + 2) — opu x + 2 > 0. Kpome Toro, ssamMeHaTe/ b Ap0o0H He MOMKET OBITh

paBHBIM HYJII0, moaToMmy lg (v + 2) # 0. Takum ob6pasom, 001acTh onIpeaeTeHU
D (/) nanHoil QyHKIMHA — 9TO MHOKECTBO PEIIeHUI CHCTeMbl HEPABEHCTB:

9—x2 >0,
x+2 >0,
x+2=#1.



x2 <9, [-3<x<3,
Orcroga x > -2, <x > -2, OOpaTuBIINCEL K PUCYHEY 5.2, NIPUXO-
x#-1; |x#-1.
IUM K BBIBOAY, UYTO IIOCJEIHSIsI CHUCTE€MAa pPAaBHOCHJbLHA COBOKYIHOCTH
-2 < x<-1,
-1<x <3.

Puc. 5.2

Cnenosarensuo, D (f) = (-2; -1) U (-1; 3).
3) ObnacTh omnpeneneHus NaHHOM (PVHKIHUHM HaHIEM, PEIIHB CHCTEMY

16 —x > 0,
HepaBeHCTB <X —4 > 0,
x—4=1.

(x < 16,

4 < x <5,
Torma <x > 4,

Bh< x2<186.

X %D
Orciona D (f) = (4; 5) U (5; 16). m

Mpumep 3. Cpasuaure: 1) log,6 u log,7; 2) Iugﬂlgﬁ U logﬂrzT; 3) log,7T u
log_6; 4) log_4 u 0; 5) log, 38 u 2.
4 6
PeweHune. 1) Tak kak norapupmudeckas pyuknus y = log,x Bospacra-

omasd, To log,6 < log,7.

2) Tax kax Jgorapupmudeckas pyHxuus y = log,,x ybbiBaouas, TO
log, ,6 > log, ,7.

3) Umeem: log,7 > log 6, To ects log,7 > 1. Bmecre ¢ Tem log.7 > log.6,
T0o ecTb 1 > log.6. Cnemosarensno, log,7 > 1 > log.6.

4) VuursiBada, uro 0 < E <1, umeem: log_4 < log_1. CrnegosarensHo,

log 4 <0. » A
1 2
5) Umeem: -2 = lﬂg1 [é) = E«t:-g‘E 36. Tax kKak ]n::ngl 38 < l«t:-gl 36, TO
log, 38 <-2.m 6 6 6 6

i
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ilpumep 4. CpaBHure log,3 u log,o.

3
PeweHne. [Jokaxem, uro log,3 > % ITockoabKy % = log, 22 = log, J8

u 3> \/E, To log,3 > g AnajloruyHo JoKaseiBaeM, uto log,5 < g Crenosa-

TesbHO, log,3 > log,5. m

? 1. Kakyo yHKUMIO Ha3biBaOT norapupmMmmnyeckon?

2. [Nepeyncnute cBonUcTBa norapudmmyeckon GyHKUUN.

E 0
& YnpaXHeHUA 5 apmw
5.1. Boapacraoueir uimn ydObsIBaolel apiagerca QyHKIIHA:
1) y = log, x; 4) y = 1gx; Ny=log,  x
2
2) y = log,x; o) y = lng\{.ﬁ x 8y = ]Ug% x?
3) Yy = lﬂgmﬁ; 6) y = log_ x;
3
5.2. Ha ocHoBaHMH KaKoOro cpoicTBa JiorapupmMuyecKold (PYHKIUHA MOMKHO
YTBEPKIATh, UTO:
1)1g7 > 1g 5; 2) log, 44 < log, 3?
5.3. CpasHure:
1) log,,5 u log,,6; 4) log, s u log, §;
= 51 5 6
2) l{:-gﬁ1 " ]Dgﬁl; 5) log_0,7 u log_0,6;
/ 3 :
3) log, 2 u log, 4; 6) log, 8,4 u log, 8,3.
3 3 3 B
5.4. CpapHure:
1) log, 43 u log, 4+/2; 3) log, 6,8 u log, 6,9;
3 3
2 1 T T
5.5. CpasHuTe c efUHHIEH OcHOBaHMe jJorapudma, ecjan:
1) log 0,5 > log 0,4; 3) log /5 < log, \/6;
2 T m
- > ’ — < —.
2) log A log 1; 4) log T log, :
5.6. CpaBHuTe ¢ eJUHUIENl OCHOBaAHUE JIOrapu(pMa, eCcJIu:

1) log 2 > log Ly

< ;
ag a9 ! 2} lﬂgﬂ'z lﬂgﬂ \/g



5.7.

5.8.

5.9.

5.10.

5.11.

5.12.

5.13.

5.14.

5.15.

5.16.

IlonoxuTenNsHAIM AN OTPDHIATENIEBHEIM YHCIOM ABTASTCH.

1} log, ,0,6; 2) log, ;3; 3) log,0,27; 4) log 87

CpaBHUTE ¢ HYJIEM:

1} log,5; 2) logzl; 3) log, l; 4) log_2.
3 3 2 %

Hatignre Hanboablilee ¥ HAWMeHbINee 3HAYSHUA (DYHKI[HU HA JAHHOM
OTpE3Ke:

1 4 &1
1] ¥= lﬂgzx! |:Z, 3]: 3)9’ - ]-Og% Xy ‘:Ey E]-

1
2Yy=1log. x, | —;8;
VY g% [16 }
Hafimure Haunboaklilee M HANMeHbINee 3HAUeRUA (GYHEKI[UM HA TAHHOM
OTpe3Ke:

1) y = log, x, [%; 3}; 9) y = lg x, [1; 1000].
3

Ha raxom mpoMexyTke HauGoasniee sHauenue GyHEIUY ¥ = log,x pas-

HO 3, 4 HANMEHEIIee PABHO —17

Ha xaxoM mpoMexyTke Haubobllee 3HadeHne yHxnnn i = log | x pas-

HO —1, a HauMeHbIIee papHO —27 2

Ha#mure obaacTh onpeneleHNd DyHEITIM:

1} f(x) = log(x + 1); 5) f(x) = log {x* + x + 1);
2} f(x) = ltzlrg1 (x® + 1); 6) f(x) = log, o(5x — 6 — x%Y;
)
3} f(x) = log,(—x); T flx)=2lgx + 3lg (2 — x);
4) f() = lg % 8) () = log, =
HatiguTe obnacTs onpefejieHud (DyHEIIU:
1} f{x) = log. (6 — x) 4) f(x) = log, (Tx — x%);
2} f(x) = log,|x|; 5) f(x) =1g (x + 2) — 21g (x + B);
3) () = lg (+* - 1); 6) /() =1g 2.

I[TocTpoiiTe HA OAHOHA KOODAMHATHONH IIOCKOCTH rpadHKp dyHKIMKH
1

y = log.x u y = log, — . Kakoro B3anMHOe pacnonokeHne MOCTPOCHHBIX
X

rpadhuKoB?
ITocTpoiiTe Ha OAHOHE KCOPAHUHATHOH niaockocTH rpadurn GyHKIUH
y = log.x u y = log, x. KakoBo B3anMHOE PACTIOIOKEHUE MOCTPOSHHBIX

rpadHuKos? .
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5.17. CpaBHure:
1) log,2 u 3; 3) log A 26 u 6;

2) log, 27 u —2; 4) log,,0,1 u —%.

5
5.18. CpaBHuTE:

1) log,,12 u 1; 2) log,3 n —%; 3)% n log,,.30.

5.19. Memxay KakUMH JBYMSA IIOCJIEIOBATEbLHBIMH I€JBIMH YMCIAMH HaXO-
AUTCA HA KOOPAMHATHOM IPAMOM YMCJIO:
1) log,10; 2) log,5; 3) Ir::-g'1 7; 4) log,, ;2?7
3
5.20. Mexny KakuMu ABYMSA IOCHeJOBATEJBHBIMH IeJbIMHU YHCJIaMHU HaxXo-
AUTCS HA KOOPAUHATHON npamoit uucio: 1) log,29; 2) log, 97

5.21. CpaBHuTE: 2

1) log,5 u log.4; 3) logﬂ_TD,B " logD,SG,T;

2) log, ;1,3 u log, ,1,5; 4) log, ,0,1 u lngn,10,2.
5.22. CpaBHuTE:

1) log, ;1,8 n log, ,1,7; 2) log, ,0,3 u log, ;0,2.
5.23. Hangure obnacTs onpeneleHUS (PYHKIIUH:

1) flx) = 3) /() = log,cos x;

- lg__r u
4
2) f(x) = 4) f (x) = log,tg x.

log, (10 - x)’
5.24. Haiinure objacTs onpefiesieHUA (PYHKIIUH:
7]

1)y = m, 2) y = lgsinx.
5.25. IlocrpoitTe rpadur GyHKIIMMA:
1) y = log,(x — 1); 3) y =log,x — 1; 9) y = —log,x;
2) y = log,(x + 3); 4) y = log,x + 3; 6) y = log,(—x).
5.26. IlocrpoiiTe rpadur QYyHKIIUH:
1) y = log, (x — 2); 3y=log,x-2 9) y = —log, x3
3 3 3
2) y = log, (x +1); 4)y = log, x+1; 6) y = log, ().
3 3 3
5.27. Pemure rpapuuecKky ypaBHeHUE:
1) log,x =3 — x; 2) log,x=x-1; 3) log,x = —x - 0,5.

3
5.28. Pemure rpadpudeck ypaBHeHUE:

1) lngl:{::x+%; 2) log,x =4 — x.
2



5.29. Onpenenute rpadpuyecKy KOJUYECTBO KOPHeHd YpaBHeHU:

1) log,x = —x5 2) logx = —x?%; 3) log, x = Jx.
5.30. CKoIbKO KOpHEH MMeeT VPABHEHHe: ?
1Y 1
1) (E] = log,x; 2) log,x = p s
. A K .

5.31. Cpasurure log,3 + log,2 u 2.

5.32. Jloxkaxure, uro log, 4 + Ingié < 2.
3

5.33. Hangure obnacTs onpeneleHUS (PYHKIIUH:

) (x +1)(3 - x)
Dy=1g((1 - ) D)y = . :
)y =1g(1 —sinx) )y \/ e +1)
1
s 2y, = _ ;
2) y = \/Ing%(1+.1 ); 6) y =log, (12— 4x +3) + T
3) y = yJlgcosx; 7) y:]g(ﬁx—xz)Jr]g{S;);
- X
1 ) . :
4) y = oz =3) +6 — x; 8) y =log__ ,(x*+ x).
5.34. Haiigure obnacThk onpepeaeHns (PVHKIINH:
1 : 1
)y=—3—; 6) y=lg(10x— 28 - — >,
)y lg(x? + 1) )y =g(l0x—x7) 1g(8 - x)
2)y=1g(1 in x); Ny=s —= :
) y =1g (1 + sinx) )y lgd - %)
3) y = \lg(1 + 12); 8) y = 1g(9x—x2)—1(;—};
g(o-x
4) y = Jlgsinx; 9) y =log, (8 + Tx—x?);
| | 5 (x +5)(2 - x)
Ny=lgx+8) - —; 10 = : ;
)y =1g(x +8) e )y J e 1)
5.35. Ilocrpoiire rpad@uk GyHKIUN:
‘lﬂgu " ‘1'|
1= log, x) 3y = =~
2) y = log, |xl; 4) y = \/log? x log 3.
2
5.36. IlocTpoilite rpad@uK (HyHKIIANA:
log, x

1) y = |log,x|; 2) y = log,|xI; 3)y =



5.37. Haunure Haunbosbliee sHaveHHe PYHKIIUHA:

1) y = log, ,(x* + 100); 2) y = log | (x* — 6x + 14).
5
5.38. Haiigure HanMeHbIIIee 3HAUYEHUE (DYHKIIHH:
1
y=1 . 2 y=1 . '
)y ﬂg% % 48 )Y Dg% 22 —4x+7

5.39. Uccnenyitte Ha uéTHOCTH QyHEIUL I = lg (Va2 +1 — x).

5.40. McenenyiiTe Ha yéTHOCTE QYyHENULO & = lg (Va2 +1 + x).

=

5.41. IIpu Karkux 3HaYeHUAX llapaMerTpa ¢ HaUMeHLIIee 3HAYeHUEe (PYHKIUU
J(x) =9log2 x —30log, x + 61— 9a® Ha orpeske [1; 4] ABnseTCA IOIO-
HUTEJIbHBIM YHACJIOM?

5.42. [Ipn Kakux 3HaYeHUAX IMapamMerpa a HauboJbllee 3HaYeHUEe (DYHKIIHMHA

e 2 p 2 L
J/(x) = —4log; x + 20log, x — 9a* Ha orpeske [3; 27] aprserca oTpuua-
TeJIbHbIM YHCIOM?
5.43. Cpasuure yucaa log,3 u log, 7.

é n Norapupmudeckue ypaBHeHUS

YpasHenue Buja log x = b, tne a > 0, a # 1, HA3BIBAIOT NPOCTEHIINM
JorapuhmMHYecKHM YpaBHeHHEeM.

ITockonsky rpaduxku GyHKIuii i = log x u iy = b nepecekaroTcsa B OJHOI
Touke (puc. 6.1), To mpocreiiniee JorapudmMuuecKkoe YpaBHeHUEe UMEeT eJUH-
CTBEHHBLII KOpeHb Nnpu Job6oM H. ITOT KOPEHb MOMKHO HANTH, HCIONb3VH
onpepenenue gorapudpma. Umeem: x = a’.

yA a>1 OD<a<1
b
y=0 | y=>b
’ > >
o] /1 a” x 1\
y =log x
y =log, x

Puc. 6.1




lipumep 1. Pemrure ypaBHeHue log,(3x — 1) = 2.

PeweHune. ITo onpesenennio jJorapudma MOKHO 3anucars: 3x — 1 = 32,
Orcwopa 3x—1=9; x = %

OTBerT: % u

PeménHoe ypaBHeHUe — YaCTHLIHA ciyuail ypasHeHud susalog f(x) =0,
rne a > 0, a # 1. Paccymxnasa, kak B npuMepe 1, MOKHO IIOKasaTh, YTO 9TO
ypaBHeHHe PaBHOCHJILHO ypasHeHHIo f (x) = a’.

IIpu pemreHNH MHOTHX JIOTAPUPMHUYECKHUX VPABHEHUH NMPUMEHSIOT CJie-

NVIOMIVIO TEOPeMY.

masy Teopema 6.1
Nycrs a > 0, a # 1. Ecm log x, = log x,, To x; = x,, n HaoGopoT, ecnu

x, >0, x,>0unx, =x, 1olog x, =log x,.

Ilockonsry gorapudmMmuyeckas QYHKIIUA ABIASETCS BO3pacTramoleid HUiu
yOBIBAIOIIEN, TO MJIS JOKA3ATeNbCTBA STOU TeOpeMbl MOXHO BOCIIOJIL30BATLCH
uneel NoKasaTesbCTBA TeopeMul 2.1. ¥YbenuTech B 9TOM caMOCTOATENBHO.

II+ Cnepcreme
Nycre a > 0, a # 1. YpasHenue supa log  f(x) = log g (x) paeHocunsHo

nwbon n3 cucrem
f[*r} o g{x)r
f(x)>0

f(x} = g{x)'r
2(x) =0,

uu

Bribop cooTBeTCTBYIONIEH CUCTEMbBI, KAK IIPABUJIO, CBA3AH € TeM, KaKoe
U3 HepaBeHCTB, f(x) > 0 wru g(x) > 0, pemuTs Jerye.
Bocnonbsosasiiuces Heeil NT0Kas3aTelbCTBa CAEeNCTBUA U3 TeopeMbl 2.1,
NOKAMITE CcJIeicTBUe U3 TeopeMbl 6.1 camMmocToATEeNBHO.
Teneps pellleHue YpaBHeHUA npuMepa 1 MoxHO 0OPMHUTH TaK:
log,(3x — 1) = 2log,3;

log,(3x — 1) = log,3%

3x—1=23% J’:E.
3
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Mpumep 2. Pemnure ypaBHenue lg (x° — 4x + 2) = lg (2x — 3).
PeweHune. [lanHoe ypaBHEHHE PABHOCUILHO CHCTEME

x?-4dx+2=2x-8,
2x-3>0.

, ri=1,
2 —-6x+5=0, {

Hnmeem: 3 =1, Orciona x = 5.
X > = 3
2 X 2
L 2
OTBeT: 5. &

Mpumep 3. Pemure ypasuenue log,(2x — 1) + log,(x — 2) = 3.
PeweHue. EcrecTBenHO Ipeo0pasoBaThk 9TO YpaBHEHHE TaK:
log,((2x — 1)(x — 2)) = 3.
-

Oreropa (2x — 1) (x—2)=3% 222 - 5x-25=0; x =5 uu x = —%.

5]
Jlerxko }?6E,E;ET]:-GH, UTO YUCJIO _E He ABJAEeTCH KOPpHEM JaHHOT'O VpaBHe-

HIA (STU YHUCIO He BXOOIHUT B €ro obJacTs DHpE,E[&JIEHHH), d YUCITO 5 ABJAeTCH
KOpHEeM JaHHOI'0 YpaBHEHU.
Takum DﬁpEBDM, JdaHHOe YpaBHeHHe pellileHO MeTOIO0oM C.TIE,[[CTBHIL"I.
OTBeT: 5. m

Obparum BHMMaHMe, 4YTO Iepexon OT ypaBHeHus log,(2x — 1) +
+ log,(x — 2) = 3 k ypasHenuwo log,((2x — 1)(x — 2)) = 3 He aABIAeTCA pPaBHO-

CHJIBHBIM W NPHUEBOJAHT K IMIOABJMEeHHUK IMOCTOPOHHETO KOPHA.
Brisicaum OpUYMHY BOSHHUKHOBEHHWA ITIOCTOPOHHEI'D KOPHHA.
Obnacte onnpenejgeHHdA MCXOMHOIO YpaBHeHHHA BB,I[EEE'TCH cHUCTeMON Hepa-

2x -1 > 0,
BeHCTE { 20 MHOMECTBOM pEI].IEHHf:‘[ EGTGI}DE ABJNAETCA IIPOMeEXRVTOK
?

(2; 400). 3amenus Beipaxkenue log,(2x — 1) + log,(x — 2) Ha BBIpaxKeHue
log,((2x — 1)(x — 2)), MBI pacmupuau o6J1acThb OIpeeIeHusa UCXOMHOT0 ypaBHe-
HUA. J[[ecTBUTENIbHO, 00J1aCTh OnpesiesieHHsA ypasHeHus log,((2x — 1)(x - 2)) =3
3agaérca HepaBeHCTBOM (2x — 1)(x — 2) > 0, MHOXeCTBOM pelleHHil KOTOpOro

&
ABJIsAeTCA 00be[JUHEHUE IIPOMEKYTKOB [—m; 3 U (23 +e0).
CnegoBaresibHO, pacuUIiMpeHHe o0JacTH omnpele/ieHUA YPABHEHHUSA OT

1 .
MHOKecTBa (2; +e0) 10 MHOKeCTBa [—m; EJ U (2; +e°) ¥ cTasI0 IPUYMHON HOAB-

JJEHWUHA MOCTOPOHHEI'0O KOPHA —E .
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Pemenue ypaBHeHHA M3 NpUMepa 4 MOMKHO O(POPMHUTE CHAEAYVIOUIUM 00-

pasom.
Ypasuenue log,(2x — 1) + log,(x — 2) = 3 paBHOCHIBLHO cHUCTEME

Iﬂgs{(z.l_ - ].)[.1_ - 2)] = 31

2x -1 >0,
x—-22>0.
| _—
Cx-1)(x-2)=32%, (222 -5x-25=0, 5
Orcroga | x=-—=,
x x > 2; 2
x> 2.
ITonyuaem: x = 5.
lgr+2
MNpumep 4. Pemure ypaBHenue x 3 = 102+1ex,

PeweHne. Taxk kak Ha obaactu onmpegejJeHsd VpaBHeHHMHA, TO eCTh Ha
MHOMeCTEe (0, +"—’G}, obDe ero yacTu ONOpUHHUMAaAIOT NOJOEHUTeNbHBIE SHAYEHHNA, TO

MOXeM 3allMCATh YVpaBHeHHe, PABHOCHUJIBHOE OJAHHOMY!
lgx+2
lgx™ 3 =1gl102+lex,

lgx+2

Orcrona lgx=2+1gx.
_ (i + 2)¢ _ [ =-2,
IIyers lgx =t. Torma e 2+t. Ilonyyaem: | 5 IToaromy uc-
lgx = -2, =103,
XO/IHOe YPABHEHUE PABHOCHJILHO COBOKYITHOCTH Orcrona
ey = 8. x-=10%;
=00,
x =1000.
Otgert: 0,01; 1000. =
Mpumep 5. Pemute ypasHenue 2Zlog,(x — 2) + log,(x - 4)2 = 0. (1)
PeweHune. OrMeTuM, 4TO nepexol oT ypasHeHUs (1) K ypaBHeHHIO
2log,(x — 2) + 2log,(x —4)=0 (2)

MOKEeT IIPUBECTH K II0OTepe PelleHui.

IleiicTBUTEIBEHO, 00JIACTBLIO ONpeNeJIeHNs HMCXOJHOr0 YVPaBHEHUS SIBJIS-
eTcsa MHOMecTBO (2; 4) U (4; +e0), a oblacTs onpejesieHUs ypaBHeHUs (2) —
MHO:KeCTBO (4; +e<). CregoBaTenbHO, TAKOH Iepexo] cy:xkaeT obacTs onpemie-
JeHUsA HUCXOSHOI0 YpaBHEHHsS Ha MHOMKecTBo (2; 4), KOTopoe MOMKeT coluep-
’KaTh KOpHU ypaBHeHus (1).
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Ha camomM pesie ypaBHeHHe (1) paBHOCHJIBHO TAKOMY YPaBHEHUIO:
2log,(x — 2) + 2log,|x — 4| = 0.

Orciona log,(x — 2) + log,|x — 4| = 0.

JTO ypaBHEHHEe PABHOCHUJIBHO COBOKYIIHOCTH JIBYX CHCTEM:

{2{x<& {2<x<¢

log,(x —2) +log,(4-x)=0, log,((x — 2)(4 — x)) = 0,
Ianee umeem:

x >4, g,
log,(x —2) + log,(x —4) = 0. log,((x —2)(x —4)) = 0;
; ) [ [2<x <4,
2< x <4, 2<x<4 r=3,
(x-2)(4-x)=1,

x>4,

ix>4, {x>4, [x=3—JZ

(x -2} (x-4)=1; x2 -6x+7=0;
X :3+-../E;

x2 —6x+9=0, [1’23,

OTBeT: 3; 3 + \/5 m

Mpumep 6. Pemnre ypasuenue log ,16 +log, 64 = 3.

PeweHue. Ilepeiiném k morapudmaM 0 OCHOBAHUIO 2:
log,16 log, 64

log, x% log, 2x a

[Tockonbky us yenosus caenyer, uro x > 0, To log, 1% = 2log, x. lanee
MeeM: 4 6

+ = 3.
2log,x log,2+log, x

ITycrs log, x =, Torga moay4um: % - % =3

Orciopga [ = —% uim t = 2. Hmeem:

1 1
log,x=—2, |x=273,

log, x = 2; =2

[

OTtBeT: 23; 4. m

Mpumep 7. Pemure ypasHenue log. (x + 8) = —x.
Pewenwne. Paccmorpunm dpysrnun f(x) = log (x + 8) u g (x) = —x. PyHK-
nusa f/ ABIsAeTcA Bospacrawooueil, pyHrnua g — ybeisarouieit. Torma ypasHe-

52



Hue f(x) = g(x) umeer He Oosiee ogHOTO KOpHA. Tak kak f(-1) = g(-1), To
¥ =-1 — eIMHCTBEHHBIIl KOPeHL NAHHOTO YDABHEHUS.
OtBeT: 1. m

Mpumep 8. Pemure ypaBHeHue ,/sinx — %luga{x —-2)=0.

PeweHue. Omnb0ouHO CYUUTATD, YTO YpaBHeHUe Buja [ (x) * g (x) = 0 pas-
x) =0,
HOCHJIBHO COBOKYIHOCTH {éf ; 0 IIpu Takom mepexofie cyllecTByeT omac-
x)=0.
HOCTh IOJIVUHTEL B OTEETe MOCTOPOHHKUE KOpHU. Hanpumep, HeT rapaHTHH, YTO
Bce KOpHU ypaBHeHudA [ (x) = 0 mpunajgiemxar obJIacTH ompeeeHUusa QyHK-
nuu 2.
Ha camom nesie ypasueHue f(x) - g (x) = 0 paBHOCUJIBHO CHCTEME
rl:f{-x) = U',
) g{-l’} =0,
x e D(f),
x € D(g).

BocnonpzoBaBuInch ITHMM, 3aldIlNenM CHCTEMY, DABHOCHJIBHVIO VpDaBHE-

HHUIO ,[Sinx — % log,(x - 2) = 0:

[log,(x —2) =0,

g o o
sinxy = =,
2
o o

sinx =

&®

b | =

.

E,H,HHCTBEHHLIM KOpHeEM IIepBOro ypaBHeHHHA COBOEKYIIHOCTH HABJIHETCH

: . D 1
yucao 3. Tak Kak sin 3 < SIHFTE =5 (puc. 6.2), To x = 3 He ABJIAETCA KOPHEM
HCXOJHOTO YpaBHEHMA.

(] L e

1
/’_\ H_E
|
:\\ﬂ "
X

0 51 3
6
Iy = 8sinxy

FPH-‘:. 6.2
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it
Bce uncna suapa (—1)" - F + mn, n € Z, ABIAITCA KOPHAMHU BTOPOTO

ypaBHeHUsI cOBOKynHOocTH. Cpenmu HUX ciefqyeT BbIOpaTh TOJIBKO Te, KOTOPHIE

VIOBJIETBOPAIT YCIOBUIO X > 2. J[1sa 3TOro JocTaTo4HO HOTPEOOBATE, UTOOEI
e N.

OTBeT: (-1)" - g +mn,ne N.m

Mpumep 9. Pemure ypaBsenue (1 — 4x? + 4x) log,(sin?mx + 2) = 2.

Pewenne. Nmeem: (2 — (2x — 1)?) log,(sin?mx + 2) = 2,

OueBuzHo, uro 2 — (2x — 1)2 < 2, 0 < log,(sin’nx + 2) < 1. IToaromy
(2 — (2x — 1)?) log,(sin?mx + 2) < 2.

B 5TOM HepaBeHCTBe PaBeHCTBO [OCTUraeTcd TOJBLKO IIPU YCJIOBUH
{2 ~(2x-1)2 =2,

o Orciopa x = 1 )
log,(sin® mx + 2) = 1. 2

1
OTBeT: —. N
2
P 1. OnuwnTe, Kakoe ypaBHeHWe Ha3biBaloT norapumuyecKkmm.

2. ChopmynupynTe TEOpPEeMbl, KOTOPble UCNONb3YIOT NPW pelleHun nora-
PUPMUYECKUX YPaBHEHUW.

] 0
& YnpaXHeHUA 5 spmw
6.1. Pemure ypaBHeHUe:
1) log,(x - 1) = 1; 4) log, (4x — 8) = -2;
6
2) log,(2x + 1) = 3; 5) log.(x% — 2x - 8) = 1;
3) lg(3 — 2x) = 2; 6) log, (2 + 4x — 5) = 4.
6.2. Pemwure ypasHeHMe: ?
1) log, (x + 7) =-3; 3) Iogﬁ{x‘z—&r—:}):Z;
5
2) log,(2x — 5) = 0,5; 4) log, (x* — 5x + 6) = -1.

2
6.3. Pemwure ypaBHeHHe:

1) log (x + 1) = log_(4x — 5); 3) lg(a? + 2) =1g (3x + 6).
2) log.(3x — 5) = log (x — 3);
6.4. Pemure ypaBHeHUE:
1) log,(4x — 6) = log,(x — 2); 2) log, (x+ 7) = log, (x? + b).

4 4



6.5.

6.7.

6.8.

6.9.

6.10.

6.11.

Pemure ypaBHeHUe:

1) log, Jrx - lng}]% = 6; 4) log._log,(x — 2) = 0;

2) log,x + log x + log,x = 11; o) log,log log,x = % ;

3) log,x + 2 log,.x + 3 log,,.x = 3;
Pemnre ypaBHeHMe:

1 4
1) 10g3I+EogEEE:E;

2) log.x — log,.x + log,,.x =

3) lglglgx=0. .

PemuTe ypaBHeHMe:

1) log,(3% -3+ 1) = 2; 3) log,(2* + 7)) =3 — x;
2) log,(3*~ ' + 6) = x; 4) log (6™ — 5) = x + 1.
Pemure ypaBHeHME:

1) log, (6! — 30) = x; 2)log (6 -5Y=1-ux.

Pemure ypaBHeHMe:

1) Ig(x? - 2x) = 1g (2x + 12);

2) log,(x — 1) = log (x* — x — 16);

3) log, ,(x* + 3x — 10) = log, ,(x — 2);
4) log,(x* — x — 2) = log,(2 — x);

5) 2log, ,x = log, ,(2x* — x);

6) 2log.(—x) = log.(x + 2);

7) 2log,(1 — x) = logy(2,5x + 1);

8) 2log,x = 1 + log,(x + 6).

Pemure ypaBHeHMe:

1) log,(9 — x*) = log (1 — 2x);

2) lg (2 + 20— 3) = 1g (242 - 2);

3) log, ,(2x* — 9x + 4) = 2log,, ,(x + 2);
4) 2log,(—x) — log,(3x + 8) = 1.
Pemure ypaBHeHMe:

1
1) Elﬂgﬁ[ﬁf + 1) =log (x - 1);
2) log (25" — 2 - %) = 2log,.15;
3) log 5 (16" — 6) = 2 + log 5 (47— 2);
4)xlgd3—-1=21g3 - 1g(3* + 1).
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6.12. Pemure ypagHeHMe:
1) %Mgﬂ‘l(zx +3) —log, (2x - 3) = 0;

2) Ingﬂ(Z‘h’ + 2%) = 2log,12;

Nx—lgb=xlgh+21g2 —1g(1 + 2%).
6.13. PeminTe ypasHeHHe:

1) log, (x — 3) + log x = 1;

2) Ing“‘5{4 —x)+ lugnj(x —1)=-1;

3lgx—2)+1gix—3)=1- g 5;

4} log,(2x — 1) + log {x — 4) = 2;

5}lgvhx —4 +lgvx+1 =2 +1g0,18;

8)lg(x— 1)+ 1g(x—3)=1g(1,5x — 3);

7) log,(5 — x) — log,(x — 1) = 1 — log,(x + 2);

8) 2log.(x + 1) — log.{x + 9) = log,(3x — 17).
6.14. Pemure ypagHeHHe:

1) logx + log. (x + 6) = 1;

2) logy(d —x) + log,(3 —x) =1;

3) log, {(4x - 1)+ log, (x+ 1) = lngﬂ_53,5;
z 3
4} lng{,‘ﬁ{x + 2) + lngn,ﬁ(ﬁ —x) = lugﬂ‘ﬁ{x + 8):

8} log,(2x — 1) — log,{x + 2) = 2 — log,(x + 1);
6) 2lg(x + 1} — lg(dx — 6) = lg{x — 9).

6.15. Pemnre ypasseHme:
1} log4(5% + 2) + log,(6* — 1) = 2 + log,2;
2) log,(2¥ + 3) + log, (5 — 2%) = 4.

6.16. Pemnre ypasHenne:
1) logﬁ{?“— 3) + lﬂg\&_I (2 —-1) = 2;
2Ylg(83*—4) + 1g(3*— 2) = 1.

6.17. Pemure ypasHeHHE:

1) logix+ 3 log,x —4=0; 4) log.x + log 5 = 2,5;
2) logix —log,x — 2 = 0; 5) 2log, x+ 3 flog, x —56=0;
& 6
3) Ig2x — 2lgx% + 3 = O 6) 2 ., 14 _
’ lg(x +2)-3 lglx+2y+1
6.18. PemuTe ypasHeHHe:

1) 3logs (—x) — 2log, (=) - 1=0; 3) 3log,x + 3log 3 = 10;
2) 2log, v = log? x — 6; 4) &% 2 4

lgx+2 lgxr-1



6.19.

6.20.

Pemure ypaBHeHHE:
2lg x

1} m = 1; 4) lﬂg_f+1[,r+ 3} = 2;
1 il | [ |
o . ol 5) log, (242 — 11x + 16) = 2.
log,(x-1) :

3) log (2x% — Tx + 12) = 2;
PemuTre ypaBHeHHE:
2log, x

log,(3-2x) W 4) log (x + 6) = 2;

log (x? = 9x + 25) - 1 -
lg(x — 3) a
3) log, (x*-5x+T)=1;

0; 5) log,. ,(3x%— Tx +3) = 2.

¢ ¢ o
6.21. Pemnre ypasHeHUe:

1) log,(x — 5)% — 2log,(x + 2) = 2; 2) %lgx‘z +lgx+T7) =1.
6.22. Pemure ypaBHeHUE:

1) ilﬂgz.’r“‘ +log,(x+10) =3 +log,3;  2) %Iﬂgﬁx‘z +logy(5 —x) = 1.
6.23. Pemure ypaBHeHUeE:

1) log2x® + 4log,x — 5 = 0; 5) 1g%(100x) + 2lg x = 20;

2) 1g (10x2) - lgx = 1; 6) logZ (5x) + ng% = 3;

3) log,x? - log, 22 = 2; 7)1g (g x) + lg (g a2 — 1) = 0;

X
4) log,(4x) - log,(0,25x) = 5; 8) 2lg (lg x) = 1g (2lg x + 8).

6.24.

PemuTe ypaBHeHUe:
1) 8lg2x2 - lgx-1=0;

2) log % - 1eg3% +4=0;
X e
3) log.(7x) - ]c}g?? = log.x? — 1;
4) 1g?(10x) + 1g(10x) = 6 + 3 lg x;
‘ _"[.'2
5) log2(36x) + log, S & 8;
6) log.(log,x) + log.(log,x* — 14) = 1.
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6.25. Peminre ypasaeHHte:

1} x1035.1' _ 5; 3) Ilcgsx—:} _ 1;
9
2) x18%+2 = 1000:; 4) x'°%s* = 21622,
6.26. Pemure ypasHeHme:
1) x8s* = 81; 3) %272 = 256;
2) 26 = 100x; 4) (Hx)yer =106+,
6.27. Pemmure vpaBHeHHe:
1) log 4 + log , 64 = 5; 4) 3log, x = 2log, x%
2} 8log 16 — 4log, . x = 2log x; 5) 210gddx3 = alog, x;
3} log 2 - log, 2 = log, 2; 6) log, 2 + log.x = 0.

6.28. Pemure ypasHeHHe:
1) log_(9x%)logs x = 4;
2) 5log  x +log, x° + 8log, , 2% =2;
[ x
2-4log,, 2 | - log.(8 - x)

log,,(x+2) = logg(x+2)

4) log  (x¥®* —9x+8)log__{(x+1)=3.
6.29. PemmuTe ypasHeHMe:
1} log, 9 +log , 729 = 10; 3) 8log, _4+2log, 4+3log,, 4=0.

2) log (125x)log, x = 1;

6.30. Moxaxure, yroupux > 0,y > 0, a > 0 1 a # 1 BriIoIHAETCA PABEHCTRO
xlagay — ylﬂgﬂx_

6.31. Pemure vpagHeHHe:

1) x'85 4 58 — 250; 9) 38T 4 ylosr _ 18,
6.32. Pemure ypasHenue:
1) x°€2'® L 10"8:" = 200; 9) 708 4 loer*
6.33. Pemure cucTeMy ypaBHeHMi:
Or _4.35% +27 =0, log, x +log, y—§
lg{2y — 3x) = Ig{4 —4x + y);

xy = 27;
lngﬂ(x+2y)+lng1(x 2y) =1,

2} rxlngsy n ylﬂgsl —18, s
log, x +log, iy = 3; Iz+y 441 1L
[ lﬂgﬂy laggzr — 4 gy _

3] * X + Y ' 6) .Xf
log, x —log,y =1; xy=20




6.34.

6.35.

Sl3’6l

6.37.

6.38.
6.39.

6.40.

6.41.

6.42.
6.43.
6.44.

6.45.

Pemure cucTeMy YypaBHeHHR:
4* + 2¥ =12,
lg(3x — 24) = 1g{(b + x — 3y);
2} :xlngzy +ylﬂg21 — 16,
log, x —log,y =2

log (3x +2y) = 2,
3
& log, (2 +3y) = 2;

2 -log, i = 2log,(x + ),

klﬂgg(x + y} + lﬂgg(xz — XY+ yﬂ) =1;

y-x _ 9
5) 4{xﬂw)S TR

log.(x+y)=x—-y.
Pemmnre ypasHeHHe:

4) -

1} log.(x + 8) = —x; 2) log x + (x —1)log, x = 6 — 2x.
Pemure ypagHeHMe:
1) log, (x —8)=x-9 2) log2 x + (x —1)log, x =12 —3x,

3
Pemure ypasaenne lg2(x +1) = 1g(x + Dlg{x — 1) + 21g%(x - 1).
Pemure ypasnenne 21g2(2x — 1) = 1g2(2x + 1) - 1g(2x — 1) - 1g(2x + 1).
Peninte ypasHeHHe:

1) x%log 27 -log,x =x + 4

2) lg1+ x +31gvl—x — 2 = Igf1— 22,

Pemnre ypaBHeHHe:

xr—-4
) =25

%

(2 +x-1)=

1} xlog, . b log

2) log, . . . sine (3x + 2).

PemnTe ypasaenne (jtgx +1-log, (3 -x)=0.
2
Crxonsxko peniennii umeer ypasserue {log,(x +1)—3)vx —a = 0 B 3aBu-

CUMOCTH OT IHAUSHUSA TapaMeTpa a7

Cxonnxo pemrenuit mmeer ypareerue (log,(x - 2) - 2)vx —a = 0 B 3asu-
CUMOCTH OT SHAYEHUA IMapaMeTpa a7

IIpy KakHX 3HAUEHMAX NapaMeTpa 2 ypaBHeHue (X —a)log,(3x -7} =0
UMeeT eTHHCTEBeHHEIH KopeHb?

ITpyn kakUX 3HAUEHNAX mapaMeTpa @ ypasHeHHe (X + a)log,(2x —a) =0
UMeeT efTHHCTBEHHEIN KOpeHs?

logl+ X +aHiny
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6.46.

Pemure ypaBHeHuUe:

1) log cos(2nx) = 0; 2) log 5 sin ‘_(1 + cosXx) =
6.47. Pemiure ypaBHeHUe:

1) log, sin(%] = 0; 2) log, ., (cosx — cos2x) = 1.
=
6.48. Pemnre ypasrnenue (4x — x% — 3) log,(cos’my + 1) = 1.

6.49.

6.50.

6.51.

6.52.

Pemure ypapuenue 212 log,(4x — "

Pemure cucremy ypaBHeHU

~2)=1

J;_\/g :lﬂgg%!

222 4+ 8 =5 4Y,
Pemure ypasuenue log, 2 - Jix-3-x.

Jdx -3

X
Yuamuiica pemiaer ypaBHeHUe (—J =

1
1) DOCKONBKY IIpH X = 5 BBIIOJHAIOT-

1
2 1

¢S PAaBEHCTBA =.,|— =
( J (46 = Vi

u log, ¥ =1log,
16 _6

e |

=log,, 2 =—, o0

rih||—t

1
HCJI0 X = E — KOpeHB JaHHOI'O YpaBi-

HEeHUA;

2) mocTpouB rpaduKEMm (QYHKIOUNA

y:(i)- u y=Ilog, xr (puc. 6.3),
16 &

yualuiica ToOBOPUT, UTO VpaBHeHHE He

HMeeT JIPYIuxX KOpHel, KpoMe X = —

rPuc. 6.3

0 1\’;:

y=log, x

IIpas nu yuyammiica, cejIaB TaKoil BBIBOJ?

g n JNorapudpmuyeckme HepaBeHCTBa
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ssd Teopema 7.1
Npu a > 1 vepasencteo log x, > log x, BbinonHsercs Toraa u TonbKo Tor-

Aaa, korga x, > x, > 0; npn 0 < a < 1 nepasencreo log x, > log x, Bbi-
nonHseTca Torga U Tonbko Toraa, korpa 0 < x, < x,,.

ConpaBefJIMBOCTEL 3TOM TEOPEeMEI CJelyeT U3 Toro, 4To opu a4 > 1 jgora-
pudmudeckas @yHrnua y=log x sABIgeTca Bo3pacTawinei, a Npu
0 <a <1 — ybsiBawuei.

musgp Cnepcreme
Ecm a > 1, To HepaBeHCTBO lugﬂ f(x) > log 2 (x) paBHOCMnbHO cucTeme

HepaBeHCTB f(x) > g(x),

{ g(x) > 0.
Ecnm 0 < a < 1, To nepasenctso log_ f(x) > log_g (x) pasHocunbHO cu-
cTeMe HepaBeHCTB f(x) < g(x)

{_ f(x) > 0.

BocnonpzoBaBinuch HI[EE:FI JOKa3aTeJIbCTBa CJIeCTBEHA M3 TeopeMEl 21,
TOKaMIHITE 2TO CleJCTEHE CaMOCTOATE/ILHO.

Mpumep 1. PemuTe HepasencTso log,x > 3.
Pewenne. ITockonbky 3 = log,2%, To MOKHO BanucaTh:

log,x > log,23.
9T0 HepaBeHCTBO PAaBHOCHJILHO TakoMy: x > 2%, Orcioga x > 8.
OTBeT: (8; +<). m

Mpumep 2. Pemure HepaseHcTBO log, .x = 1.

PeweHwne. Nneem: lngﬂrgx = log, ,0,3.
ITO HEepaBEHCTBO PABHOCHJILHO CHCTEME
{x < 0,3,

Otget: (0; 0,3]. = x>0,

Mpumep 3. Pemure HepaseHcTso log, (3x —4) < log, (x - 2).

2 2
3x—-4>x-2,
PeweHue. JlanHoe HepaBeHCTBO PABHOCHJIBLHO CHCTEME 225 B
X — :
g il
Orciona x> 2.
il g

OTBeT: (2; +<). m
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Mpwumep 4. Pemure Hepasencrso logi(x —1)° —log, (¥ —1)-5> 0.

PeweHune. Tak kakx obiacTsio onpeneJieHUA JaHHOTI'O HepaBEHCTBA AB-

nfeTcs OpoMesxyTok (1; +eo), To BeIMONHAETCSA paBeHCTBO log,(x — 1)2
= 2log,(x — 1).

Torga faHHOE HepaBEHCTBO MOMKHO 3allMCATh TaK:
4logi(x —1) +log,(x —1) -5 > 0.

3

H

< —
ITyers log,(x — 1) = £. Ilonyuyaem: 412 +t-5 > 0;

s

D 5 5
WUmeem: logz(:r—l)'(—a, log,(x -1) <log,2 4, |0<x-1<271,
log,(x-1) > 1; log,(x —1) > log, 2; x—-1>2;

1< x<1+ k ;
432

x>=8,

OTBeT: (1; 1+ LJ U (3; +=). m

{32

Mpumep 5. Pemure HepaseHCTBO log 3 — I log, x > 0.

3

PeweHne. Mmeem: L log, x > 0.

log, x

ITycts log, x = (. Torna %— g +t > 0. Orciona

21

Bocronb30BaBIIMCE METOA0M HHTEP-
BaJyioB (puc. 7.1), monyuaem:

7 S - L
2t 5£+2}0; (21 l);l 2}:}0

= S
1 ~0 1 - 9
0<t<2, 9

- Puc. 7.1
t>a.

U*{logaxﬂi%, 1<’.ﬁr<:i\/'§,
log, x > 2; x> 9.

Ilanee,

OTBeT: (1; J:;)U (9; +o<). m



3x -1

Mpumep 6. Pemure HepaseHcTBo log — : >0,
x4
PeweHune. 3anuniem faHHOe HEPABEHCTBO Tak: log hb- . Lo log 1. 310
x2 4 :
HEepaBeHCTBO PABHOCHUJIbHO COBOKYIIHOCTH JIBYX CHCTEM.
0<x<d, 0<x<1, ) lcx<
3xr-1 et = 3
1) >0, Orcioga 1+ 3x —1 > 0, 3 _
7 .JLT2 +1 F x 2 2:
_3xr4+2>0 x2-3x+2>0;
3x -1 ’ x<1
s
x°+1
L g o
3
x >1, x > L x > 1,
2) {3y -1 Orciona 1< el 2,
. 12»1. 22 —3x+2<0Q; |1<x<2;
x4 + '

OTBerT: (%, IJU{I; 2).

Mpumep 7. Pemure HepaseHCTBO log,(x + 7) < 4 — x.

PeweHwne. Mneem: log,(x + 7) +x -4 <0,

Paccvorpum dyuknuio f(x) = log,(x + T) + x — 4. Oua BospacTaer Ha
D (f)=(-T7; +c=). Bamerum, uro [ (2) = 0. CregosaresbHO, IpH X > 2 MOJYYUM,
uro [(x) > f(2), 1. e. f(x) > 0, a npu —7 < x < 2 momyuum, uto [ (x) < f(2),
T. e. f(x) <0.

OTBeT: (-7; 2). m

? Chopmynupynte TeOpeMbl, KOTOpPbIe MCNONbL3YIOT NPU peleHnn norapug-
MUYECKNX HEPaBEHCTB.

- N

& YnpaXXHeHVA 5 s uem

7.1. Pemure HepaBeHCTBO:
1) log, ,x < log, ,9; 9) lngg( xX+9)< lﬂg:3 8;
2) log,,x > log,,12; 6) logs{ZJr 3) > loga
3) log, ox > logﬂjl‘i; 7) log,(x —4) > log, 2;

9 9

4) log.x < log.15; 8) lg(1 + 3x) < lg 16.
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?izi

Pemnre HepaBeHCTBO.

1) lgx < lg4; 4) log, (4x — 6) < log,10;
2) log, x > log, g; 5) log 4 (2-x) < log, 2;
3 6 11 11
3) log ,(x — 8) > log,,3; 6) log, ((2x + 1) > log,, ¢5.
7.3. Pemwnre HepaBeHCTBO:
1) log.x > 2; 9) log,(5x + 1) > 4; 9) lngﬂ,E(Z:r +1) =2 -2;
2) log.x < —1; 6) Iugﬂ,ﬁ(x - 2) < 2; 10) lugﬂig(:t‘ + 6) = —1.
3) log, x < 5; 7) log,(2x - 1) < 3;
4) lngf xr >1; 8) log.(9x + 4) < 2;
7.4. PELHH:E HepaBeHCTBO:
1) log, & <-1; 3) lgx < 5; 9) log, (2x - 3) = -2;
2) lc-g;;r B2 4) log, x > -3; 6) Ing;{&r +6) < 2.
¢ é i
7.5. CKoOJIBKO IeJbIX pellleHuH UMeeT HEPABEHCTBO!
1) log, ,,(3x — 5) > -3; 2) log (7 —x) < 37
7.6. Haiinure nenksle pellleHUsA HepaBeHCTBA:
1) logﬂ15(1 —x) > —1; 2) log,(x + 1) < 0,5.
7.7. HaugurTe MHOMeCTBO pellleHUU HepaBeHCTBA:
1)1g(2x+ 3) > lg(x— 1);
2) log 2x < log. (x + 1);
3) lngﬂ‘.&(Zx -1) > lﬂgﬂ‘z{&r —4);
4) logﬂ'jl{xﬂ —3) < log, ,(x + 3);
5) log, (x* — 2x — 3) < log, (9 — x);
6) log, (x? + x + 31) < log, (10x + 11).
7.8. PEI_[IHTEE HepaBeHCTBO: 3
1) log,(2x — 3) < log,(x + 1);
2) lﬁgﬂ‘ﬁ{3 - 2x) > lngﬂ‘ﬁ[fw - 2);
3) lg (% - 2) = 1g (4x + 3);
4) log, ,(10 — 2x) =2 kg, (%= x= 2).
7.9. Haigure HauboJbllee 1eioe pellleHue HepaBeHCTBA:

1) log, (x+1) > —g; 3) log, (8 —x) > —-1;
4 T
2) log (12 - %) > 2 4) log, (2x — 5) > log, (x + 1).

3 3



7.10.

1.11.

7.12.

71.13.

1.14.

7.15.

Haiinure HEAUMeHRBINee IeI0e DellleHNe HepABeHCTRA!

1) log, {x + 2) < 0; 3} log, 5(4x — 3) > log 4(x + 3);
5
2) log, (6 — x) > -2; 4) log, (x* - 2x + 1) = -1.
2 3
HafiguTe MHOM¥ECTEC pellleHH HepABEHCTEA:
4x -5
1) log (x® —4x + 3) < 1; 5} log, P :
2) log, 2 +x) > —1; 6) lg-—L >0
9,5 (1. _ 2]2
3) log, x + 10x + 25) > 0; 7} log, 2;: 15 < 1;
3x -1
4} log,(x* — 3x) < 2; 8) log, < 0,56.
PeminTe HepaBeHCTBO:
1) log, (x* - bx + T) > 0; 4) log, 5(x* — 2x + 1) 2 0;
3
2) log,(x* — 6x + 8) < 0,5; 5) log, 3;_‘11 <1;
2x -1
= -2 > 1.
3) Icgﬂ_ﬁ{r’* + 3x) 2; 6) lug‘% 2x o1 1

PemuTe HepaBeHCTBO:

1} ltzi,t._a,'{,,,a{:r2 +x — 12) 2 log,, o(6x — 6);
2) 1g (22 — x) < 1g(8x — 3);

3) log, (1 —2%) > log, ((x® + bx — 2);

4) 2log,(2x + 7) 2 b + log,(x + 2);

5) log,(x% + 2x — 3) < log,(x + 9);

6) log, (2x* + 3x + 1) > 2log, (1 — x).

7 7
Pemure HepaBeHCTBO:

1) log, (6 — 2x) < log, (x* — 2x — 3}
2) Icng‘:ll{:r2 —3x - 4) ; log, ,(x + 1);
3) 2log,(x + 8) < 3 + log,(11 + x);
4)1g (2x? - 9x + 4) < 2lg (x + 2).
Pemure HepaBeHCTBO:

L igx+1g{x—3) > 1;

2} log, {x + 2} + log, x < -1;

3 3
3} logx + log,(x + 4) < 5;
4) lﬂg{l,l{x —B5)+ 1030,1(3‘7 —2) = -1;



0) log (ox + 8) + log (x + 1) < 1 — log,3;

6) log,(1 — x) + log,(—5x — 2) = 2log,2 + 1.
7.16. Pemnure HepaBeHCTBO:

1) log,(—x) + log,(1 —x) < 1;

2) logﬂ’z(x - 1)+ lngﬂgz{:t‘ +3) =-1;

3) log,(x — 2) + log,(x — 10) = 2;

4) log.x + log.(3x — 8) = 1 + 2log 2.
7.17. Pemiure HepaBeHCTBO:

1) logg,x < 1; 4) log® x + 2log, x — 8 < 0;
4 4
2) log? x > 4; 5) logZx — 5log,x + 6 > 0;
3
3) lg2x + 3lgx -4 < 0; 6) 2log? x —5log, x +2 = 0.
7.18. Pemure HepaBeHCTBO: : !
1) logj  x = 9; 3) 2logZx -log,x—1<0;
2)1g2x - 21gx -3 = 0; 4) logy ,x — log, ,x — 2 < 0.
7.19. Haiinure MHOMECTBO pellleHUH HepaBeHCTBAa:
5 1 lg?x+1gx -6
1) logs (4x) + 2log,x — 11 < 03 3) g = 0;
@
2) 10g§ (27x) + 3log,x — 19 = 0; 4) 2log.x —log 5 < 1.

7.20. Pemnre HEepaBeHCTBO: L
. lngﬁ x—6log,x+8
1) logZ(7x) — log.x = 3; >

log, x -1
2) log? ;‘R + 8log,x — 12 < 0; 4) log, .x — 2log 0,5 < 1.
7.21. Pemiure HepaBeHCTBO:
1) log, Jlog, .(x* — x — 6) > 0; 3) log, log, Ll > 0;
» » i X —
9
2) log, Jlog, (212 + x — 1) < 1; 4) log, log, 3:15 < 0.
7.22. Peminre HepaBeHCTBO:
1) log. log.(x% — 2x — 3) < 0; 2) log, log, -2~ > 0.
- . 2-x
© ¢ ¢
7.23. Peminte HepaBeHCTBO:
1) log, ,x>1; 4) log, ,(2x - T7) < 1;
2) log_._,(2x—-9) < 0; 9) log (x + 2) < 2;
3)log ., (b-x)>1; 6) Eng_t_(Z:rz —3x) < 1.






