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BBEJAEHHUE

Knaura npojomxaer cepuro yueOHbIX MOcoOuit aBTOopoB «Marema-
THKa aOUTYPUEHTY» U TOCBSIICHA COBPEMEHHBIM HECTaHIAPTHBIM METO-
JaM PELIECHHS CIO0KHBIX HEPABEHCTB, OCHOBAHHBIM Ha KOHIEIIINHU PABHO-
CUJILHOCTH MaTEMATUYECKUX BbICKa3bIBaHUM.

CylI1eCTBEeHHBIM OTJIMYMEM JaHHON pabOThl OT MMEIOIIUXCS MOI00-
HBIX U3JJaHUH SIBJISIETCS TO, YTO B HEW MPEJICTABIIEHO CUCTEMHOE M3JI0KEHUE
METOJIOB U aJITOPUTMOB, TIO3BOJISIIOIINUX C TOMOUIBIO YCIOBUN PAaBHOCHIILHO-
CTH CBOJIMTH PELICHUE LENbIX KIACCOB CJIOXHBIX HEPABEHCTB K PEILICHUIO
MPOCTHIX PALMOHAIBHBIX HEPABEHCTB KIIACCUYECKUM METOJIOM HHTEPBAJIOB.

3HAYUTENIBHOE MECTO B CUCTEME IMPEACTABICHHBIX aJTOPUTMOB OTBO-
IUTCST METOAY 3amMeHbl MHOkHTeNeH (M3M) kak omHomy u3 Haunbosee (-
(PEKTUBHBIX U JOCTYIHBIX METOJIOB, KOTOPBIM MPUMEHUM K HIMPOKOMY KJIac-
Cy 3ajla4 M MO3BOJISIET JOCTATOYHO MPOCTO PALMOHAIM3UPOBATH MHOTHE UP-
palMOHAIbHBIE HEPABEHCTBA, HEPABEHCTBA C MOJYJIEM, IIOKa3aTeIbHbIC
U JIOTapu(PMUUECKUE HEPABEHCTBA C MOCTOSHHBIM M TEPEMEHHBIM OCHOBA-
HHUEM, a TAKXK€E CJI0’KHbIE KOMOMHUPOBAHHBIE HEPABEHCTBA U UX CUCTEMBI.

[IprMeHeHrne 3TOro MeTo/1a MO3BOJIIET BO MHOTHUX CIIy4asX 3HAYU-
TEJIbHO YMEHBIIUTh TPYJOEMKOCTh 33/1aul, N30€XaTh JJIIMHHBIX BBIKIAJO0K
Y HEHY>KHBIX OIIHOOK.

JI71st KaXK/I0TO M3 YKAa3aHHBIX TUIIOB HEPABEHCTB MPUBEIAECHBI METOIU-
YECKHE YKA3aHUsS U aJITOPUTMBI (CXEMBI), & TaKXKe MOJIpOOHBIE 1 0OOCHOBAH-
HbIE PEIICHMS 33]a4 Pa3HbIX TUIIOB W PA3HOTO YPOBHS CIIOKHOCTH, WILITIO-
CTPUPYIOIIHE OPUTHHAIBLHOCTh U A()(PEKTUBHOCTH MPUBEICHHBIX METOJIOB,
MO3BOJIAIOIIMX PEIIaTh 33Ja4l KOMIIAKTHO, OBICTPO U MpOocTOo. B KOHIlE Kax-
JIOT0 paszfiesia MPUBEACHO OOJBIIOE KOJIMYECTBO 3aJaHUM JUISI CaMOCTOSI-
TEIBHOTO PELICHUS C OTBETaMH. YPOBEHb CJIOKHOCTU W CTPYKTypa Ipei-

CTaBJICHHBIX 33]1a4 COOTBETCTBYIOT 3afaHusM EI'D cepun C nocieqHux jer.
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OavH U3 pa3fenoB NocoOusl MOCBSIIEH HECTaHJAPTHBIM METOJaM,
ONMUPAIOUIUMCA Ha TaKHe CBOMCTBA (DYHKIIMH, KaK 00JIACTH ONpPENeICHUs U
00JacTH 3HAYEHUH, HEOTPUUATEIbHOCTb, MOHOTOHHOCTb M OIPaHUYECH-
HOCTb, DKCTPEMYMbI QYHKLUNA, METOJT «KMUHU-MAKCOB» U JApyTrue. ITU Me-
TOABl BO MHOTHX CIIy4asix SBISAIOTCA 3(P(EKTUBHBIMH M CYLIECTBEHHO
YIOPOILIAIOT PELICHHE 3a1a4.

Crnenyer 3aMEeTUTh, YTO TEPMHUH «HECTAHIAPTHBIE METOIBI» MPUME-
HUTEJIBHO K JAHHOM paboTe SBIISIETCS B HEKOTOPOM CMBICIE YCIOBHBIM
B CWJIy TOTO, YTO 3T METOJABI MOKa HE HAIIM OTPAKECHUS B IIKOJBHBIX
y4eOHUKAaX U MIKOJIbHON MPAKTHUKE.

Kak noka3piBa€T MHOTOJIETHUI OMBIT NPENOJABATEIIbCKON IESITENb-
HOCTH aBTOPOB, JJI YYal[UXCSl UMEET CYLIECTBEHHOE 3HAYEHHE CUCTEMA-
TU3alMs. U yJOOHOE CTPYKTypHUpOBaHHE y4eOHOTO MaTepuajia B BHJE
00OCHOBAHHBIX CXEM W aJTOPUTMOB, MO3BOJISIIOIIUX €AMHOOOPA3HO pe-
miaTh LEJIbIe KiIacchl 3anad. B 3ToM ciydae gaxe y4YEeHUKH CPEIHETO
YPOBHS BITOJIHE YCIICIIHO OCBaMBAIOT 3TH METOJbI, IEPEBOS UX IS Ce0s
B pa3psij CTaHIAPTHBIX. DTy NpoOIeMy B CUITy CBOUX CKPOMHBIX BO3MOK-
HOCTEW aBTOPHI U MBITAINCH PEIIATh B JaHHOUN padoTe.

[IpencraBneHHas B JaHHOM NIOCOOMHM METOJIMKAa MHOTOKPATHO
anmpoOMpoBaHa aBTOpaMU Ha MOATOTOBUTENBHBIX Kypcax B T. Opre
u r. Cankt-IleTepOypre, a Takke Ha JEKUUSIX IO MOBBIICHUIO Tpodeccu-
OHAJIBHOTO YPOBHA yuuTeneil maTeMaTtuku r. Opia.

[Tocobue ampecoBano, Mpexie BCEro, BEIMYCKHUKAM CPEIHEH MIKOJIbI,
CIIyLIATENSIM MOJArOTOBUTEIBHBIX KypCOB il moarotoBku k EI'D. Bmecte
C TEM, MOKET OBITh MOJIE3HBIM YUYUTEISIM MAaTEMaTUKN B KAYECTBE JOTIOIHE-
HUS K IIKOJBHOMY YUEOHUKY JIsl pabOThI B KJIaccax ¢ YITyOJICHHBIM H3yde-

HUEM MaTeMAaTHUKH U NP MPOBEACHUN (DaKyIbTATUBHBIX 3aHATHIA.



HEKOTOPBIE ObO3HAYEHUSA

D(f) — obnactb onpeneneHuss GyHKIUU f(x);
E (f) — obnacth 3HaueHu PyHKINU f{x);

<> — 3HaK paBHOCWJIBHOCTH;

— — 3HAaK CJIC/ICTBUS;

€ — 3HaK MPUHAIJIC)KHOCTH;

U — 3HaK 00bETMHEHUS MHOKECTB;

M — 3HAK MepeCceYeHNs MHOKECTB;

() — MMyCTOE MHOKECTBO;

v — 3HAK cpaBHeHHA (>, >, <, <, =);

A — 3HaK, 0OpaTHBIN 3HAKY V;

V — IS BCEX, IS KaXKJIOT0, JIIOOOM, BCIKNUM, KAy IbIH;
{ — 3HaK cUCTEMEI,

[ — 3HaK coBokymHOCTH;
N — MHOXECTBO HATypaJIbHBIX YHCET;

OOH — o6acTh onpejiesieHUs] HEPaBEHCTBA;

{a;b;c} — MHOKECTBO, COCTOSIIEE U3 DIIEMEHTOB a, b, c.



1. METO/JA 3AMEHBI MHOKUTEJIA (M3M)

PemeHre HEpaBEHCTB MOBBIIEHHOW CIIOKHOCTH, COAEPXKAIIUX MO-
IOyJid, WppaldoOHaJIbHbIE, Jorapumuyeckue, MokazaTelbHble (YHKIIUU
WM UX KOMOMHAIIMIO, CTAHAAPTHBIMU IIKOJbHBIMU METOJJAMU YaCTO OKa-
3BIBAETCS BEChMA CJIOKHBIM M T'POMO3JIKMM, YTO BBI3BIBAET Y IIKOJbHUKOB
ONIPENECIICHHBIE TPYAHOCTH.

OnnuM u3 >GPEKTUBHBIX U TOCTYITHBIX METO/IOB PEIICHUs TAKUX He-
PAaBEHCTB M WX CHUCTEM SBJISIETCS METOJ 3ameHbl MHOxutens (M3M)
[1, 2, 8, 9], ba3upyromuiicss Ha KOHUENIIMU PaBHOCUIILHOCTH MaTeMaTHye-
CKHMX BBICKA3bIBAHUM U PEATU3YEMbIl B BHUJIEC JIOTUYECKUX CXEM (QJITOPUT-
MOB) pallMOHAJIN3aIMK U anredpans3aluu, TO €CTh 3aMEHbI UppalUOHATb-
HBIX U TPAHCEHICHTHBIX HEPABEHCTB HA PABHOCHJIBHBIE UM PAILIMOHAIBHBIE
anreOpanyeckue HEpaBeHCTBA. PellleHne MOCIeqHUX JIErKO OCYIIECTBIIS-
€TCS METOJIOM UHTEPBAJIOB JIJISI PAIIMOHATIBHBIX (DYHKIIUM.

BaXHO OTMETUTB, YTO METOJ 3aMEHBI MHOKHUTENS PEATU3YETCS TOJIb-

KO IIpU IPUBCACHUHU UCXOOHOI'O HCPABCHCTBA K KAHOHNYCCKOMY BHUAY:

fl(x)fz(x)fn(x) v 0 (1)
gl(x)'gz(x)'---'gk(x) ’

rae MHOXUTenu f,(x)u g;(x) (i=12,..,n;j=1,2,....k) NPeCTaBIISIOT coboi

palMoHaJbHbIC, HppalMOHAJIbHBIC, IOKa3aTeIbHbIC, JIOrapuMUUIECKHE
byHKIMH, QYHKIIUY ¢ MOAYJISIMA M APYTHUE; 3HAK CPAaBHEHHUS v 0003HAYaeT
OJIMH U3 3HAKOB >, >, <, < =,

Pemienue HepaBeHcTBa (1) 3aBUCHUT TOJIBKO OT 3HAKOB BXOJSIIMX B
HETO COMHOXUTEJIEH.

CyTtb MeToaa 3aMeHbl MHOKkUTeNeii (M3M) cocTouT B TOM, YTOOBI

C MOMOIIBI0 PABHOCUJIBHBIX MPE0Opa30BaHUN 3aMEHUTh KaXKJIbIi MHOXU-



TeJb 8 0OIacmU €20 cyujecmeosanus Ha 00jee MPOCTON MHOXKUTEND, B KO-
HEYHOM CYETE, PAIlMOHAJIBHBIA U UMEIOIINN T€ K€ WHTEPBAJIBI 3HAKOIIO-
CTOSTHCTBA (Ha MHOXKHUTEIb PABHOT'O 3HAKA).

1.1. ITousiTHe PABHOCUJIBLHOCTH HEPABEHCTB

JIBa HepaBeHCTBA f,(x) v g,(x) u f,(x) v g,(x) Ha3bIBAKOTCA pPUAGHO-
CUTbHbIMU HA MHOXKECTBE M, €CITM MHOXKECTBA X PEIICHUN COBMAAAIOT.

3aMeHa OJJHOrO HEPABEHCTBA APYTHM, PABHOCWJIBHBIM JTAHHOMY Ha
M, Ha3bBIBACTCS pagHOCUNbHBIM Npeodpazosanuem Ha M.

PaccmoTpuM Hekomopule ymeepoiicoenusi 0 pasHOCUIbHOCU HEpa-

BCHCTB.
1. f(x)v g(x) < {fz’”‘ (x) v gznﬂ (x).
neN.
f(x)v g(x), [ (x)v g’ (%),
f(x)=0,
2.4f(x)=0, <
g(x) 20,
g(x)=0
neNn.

OcHoBHOE InpaBujio: 603600UMb HCPABCHCTBO 6 UYeniHyro CmeneHsb
MOKHO TOJIBKO IIPpH TCX 3HAYCHUAX HCHBBGCTHOﬁ, ITIPpHU KOTOPBIX 0be yacmu

HCPABCHCTBA HeompuyaniejlbHbol.

SV glx),

3. [ +p()ve) +olx) < {XED(@'

. {f(X)-co(X)vg(X)-co(X), - {f(x)vg(X), - {f(X)—g(x)VQ

@(x)>0 o(x)>0 o(x)> 0.
5 {f (x)-@(x) v g(x)- @(x), o {f (x) A g(x), - {— (f () - g(0))vo,
p(x)<0 p(x)<0 o(x)<0.

BoiBoa: [Ipu ycioBuM HEM3MEHHOCTH 3HaKa PEIIaeMOT0 HEpPaBEH-

CTBAa MHOXHUTCIIM, HNPHHHUMAOIIUC IIOJIOKUTCIbHBIC 3HAYCHHA, MOXHO



MPOCTO MCKJIIOYWTh, & MHOXUTEIN, MPUHUMAIOIIUE OTPUIIATEIbHBIEC 3HA-
YeHMS — 3aMEeHUTH Ha (—1).

Cnenyer 3aMETUTh, YTO OCHOBHAs 4aCTh METOJ0B 3aMEHbI MHOXKHUTE-
Js1 JISL Pa3IMYHBIX KJIACCOB HEPABEHCTB OOYCIIOBJICHA MPUHYUNOM MOHO-
MoHHOCMU hYHKYUL, BXOJSIIUX B HEPAaBEHCTBA.

1.2. IIpyuHUMTII MOHOTOHHOCTH /IJIsl HEPABEHCTB

[lycte pyHKIUS y = f(f) ompenesieHa U CTPOro MOHOTOHHA Ha MpoMe-
KyTke M.
1. Ecnu pyHkius y = f(¢f) 6o3pacmaem Ha IPOMEXYTKe M, TO

(%) =1,(x) v 0,

[(6,(0))-fL,())v0 < {r(x)eM,
t(x)eM.

2. Ecnu QyHKIUA y = () yovieaem Ha MPOMEXYTKE M, TO

—(t,(x) = t,(x))Vv 0,
f6.(0)-fL,(0))v0 < <n(x)eM,
t(x)eM.

1.3. Teopema 0 KoOpHe

1. Eciu B ypaBHeHUH f(x)=C =const QyHKIUS y = f(x) HENPEPHIB-
Ha U CTPOrO0 MOHOTOHHA Ha MHO€CTBE M, TO ypaBHEHUE UMeeT Ha M He
bo/1ee 00H020 KOpHSL.

2. Eciu B ypaBHeHUHU f(x)=g(x) GyHKIUS y= f(x) HENpepbIBHA U
CTpOro 8o3pacmaem, a PyHKIUS y = g(x) HENPEpPbIBHA U CTPOTO yObi8AEH

Ha MHOKeCTBe M, TO ypaBHEHUE UMeET Ha M He bonee 00HO20 KOPHAL.



2. HEPABEHCTBA, COAEPKAIIIUE MOAYJINU

2.1. YcaoBus paBHocuJabHOCTH Ais M3M
L. |[f(x)|v0e f7(x)VO0.
2. [fV]g@)] e FFve® e f-gmv <
(f ()= 2())(f (%) + () 0.
Boisont: |/ (x)-[glx)v0 < (f(x)—g(0))(f(x)+gx)vO.
3. (f@|-lg))}ev0 & (F(0)-g)(f(x)+g())-p(x)vO.

g(x) =0,

4. < —2(x)<0
@@ < |f@l-e@=<0 < {(f(x)—g(X))(f(ng(x))S0-
5. /(280 o [fW)-g®)20 o

{g(mzo, g {g(x><o,
(f(x)—g(0))(f(x)+g(x)=0 f(x)|-g(x)>0 VxeD(f)ND(g).

2.2. lIpumepsl ¢ pemieHUSIMHA
IMpumep 1. Permre HepaBEeHCTBO ‘xz —Tx+ 2‘ < ‘xz +5x— 2‘ :
Pemenme.  [x* —7x+2|—[x* +5x—2|<0.
[TpumenuM memoo 3amenvt muoxncumens (M3M).
(1) < (xz ~Tx+2-x° —5x+2)(x2 —Tx+2+x° +5x—2)£0 =

(~12x+4) (28" —2x)<0 < (Bx-1)(x—1)x>0

1
8 .l '1 xe[O; g}u[lﬁoo).
3

OtBer: [O; ﬂ UL+ 0).

x> —5x+4

<lI.
x’—4

IIpumep 2. Pemure HEpaBEHCTBO

10
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h2—5x+4 h2—5x+4—h2—430,
Pemenne. ———— -1<0 <
x4 X =4 %0,
[Tpumenum M3M.
G?—5x+4—x2+4Xﬁ—5x+4+x2—4ﬁﬂh o (5x—8)(2x—5)x>0,
X#—2, x#2 X#-2, x#2.
- + — +
o o . xeka6hJD§;Hn)
0 1,6 2,5 x

Otger: [0; 1,6]U[2,5;+ ).

IIpumep 3. Perrre HEpaBEeHCTBO ‘xz —5x— 14‘ +20>5x + 2|+ 4x 7.
Pemienue. HpHBe,Z[eM HCXOAHOC HCPABCHCTBO K KAHOHUYCCKOMY BUY.
(x=7)(x+2)[+20-5x+2/-4x-7/20 <
(x—7|x+2-5x+2)~(4x~7-20)>0 < [x+2(x~7-5)-4(x-7-5)>0 <
(x=7/-5)(x+2-4)>0 (1)
[Tpumennm M3M.

1) © (x-7-5)(x-7+5)(x+2-4)(x+2+4)>0 <

(x—12)(x—2)(x+6)=0

. o o x € (—o0; —6]u{2}U12; +0).

OtBeT: (—o0; —6]U{2}U[12; +0).

SB—ﬂ

IIpumep 4. Pemmre HepaBeHCTBO m
J— x J—

—h—ﬂZO.

ﬂ3—ﬂ 5
Pemenne. —x=3[20 < [x-3 1120 <
S—h—ﬂ S—h—ﬂ

11



=13 (x—1-3)(x-1+3)

>0 < |[[x-1|-8" " < |(x-1-8)(x—1+38) =N
S—h—ﬂ
x=3 x=3
(x—4)(x+2)£0’
(x—9)(x+7)
x=3
+ - + _ +
O Py L O 7 _ :
P y o xel7 2]uBjul4;9).
x=3

Otser: (-7, -2]u3}U[4;9).

‘2x+1‘—‘x—4‘ .

IIpumep 5. Pemure HepaBeHCTBO >0.
‘3x—1‘—‘x+1‘

Pemenue. [Ipumenum M3M.

\2x+1\—\x—4\>0 (2x+1—x+4)(2x+1+x—4)>0 -
Bx—1|—|x+1 Bx—1-x-1)(Bx—1+x+1)
(r+5)(x—1) **350

B >0 < X ’

(x B )x x#1
+ - +
¢ o—0 > xe(—oo;—S]u(O; 1)U (l; +o0).
-5 0 1 x
Otger: (—oo; —5]U(0; 1)U(l; +0).
‘5x—2‘—‘3x—1‘

‘xz —3x—3‘—‘x2 +7x—13‘£0.

IIpumep 6. Pemure HEPAaBEHCTBO

Pemenue. [Ipumenum M3M.

‘5x—2‘—‘3x—1‘ <
<0 &
‘xz —3x—3‘—‘x2 +7x—13‘

12



(5x—2-3x+1)(5x—2+3x—1)
()62—3)(—3—)(2 —7x+13)(x2—3x—3+x2+7x—13)

(2x—1)(8x—3) <0 o (2x—1)(8x—3) -0

<0 <

(—10x+10)(2x* +4x—16) (x—1)(x+4)(x-2)
- + -+ - -
— . o o > xe(=40375]0[0,5 1)U(2; +x).
—4 0,375 0,5 1 2 by

Otger: (—4; 0,375]U[0,5; 1)U (2; +o0).
x-1-1-5 _
[ +2x-4-4"

IIpumep 7. Pemure HepaBeHCTBO

Pemenue. [Ipumenum M3M.

[2x-1]-1]-5 “0 o (2x-1-1-5)(2x—1|-1+5)
P 2a -4 -4 (2 +2x—4-4)(x> + 22|~ 4+ 4

<0 <
)

‘2x—1‘—6
2x—=1—-6){2x—1/+4 — <0,
q(\;%‘zx\_)ﬂg))\cxz i;x\)ﬁo o s o

x> +2x#0

(2x-1-6)(2x—1+6) (2x-7)(2x+5)

<0, <0,
(x2 +2x— 8)()(2 +2x+ 8) — (x + 4)(x - 2)
x#-2; x#0 x#-2; x#0
+ - + — +
a ° o . xe (— 4;—2,5]u(2; 3,5].
4 25 2 35 X

OtBer: xe(-4;-25]U(2;3,5].
Ipumep 8. Pemnte HepaBeHCTBO 537 —6[x] -8 <3x* — 4l +4.
Pemrenne. [5x° —6x|—8—3x* —12{+12 <0 <«

(5% —6x|—8—3x> +12x|—12) (5% — 6x| ~8+3x> —12Jx| +12)<0 <>

13



(2\x\2+6\x\—20)(8\x\2—18\x\+4)so = Qxf+3\x\—10)(4\x\2—9\x\+2)so =

(d+5)(d-2) @ -1)(x-2)<0 = (-2)(}x-1)<0 <

=2 o
0 © x=2, o xe{-2}u[-025;0,25]u{2}.
4 -1 (4x—1)(4x+1)<0

OtBer: {-2}U[-0,25;0,25]U{2}.

H2x2 —x‘—3‘—2x2 —-x-5

‘x—l—xz‘—‘xz —3x+4 =0

Hpumep 9. Pemure HEPAaBEHCTBO

H2x2—x‘—3‘—(2x2+x+5)>0 0

Pemenne. . 5 >
‘x—l—x ‘—‘x —3x+4‘

Tak kaKk (2> +x+5)>0 VxeR (a=2>0, D<0), TO IPUMEHUM K HEPABEH-
ctBy (1) M3M.

(‘2x2—x‘—3—(2x2 +x+5))(‘2x2—x‘—3+(2x2+x+5))

(r—1=x —x"+3v—4) (=1 +2* —3x+4) >0 <

1)

(‘sz —x‘ —(2x2 +x+8)) (‘sz —x‘+ (2x2 +x+ 2))

(2x* —4x+5) (2x-3) =0 @)

Tak Kak (2x2 +x+8)>0, (2x2 +x+2)> 0, (2x2 —4x+5)>0 VxeR , TO

‘2)(?2 —x‘ —(2)62 +x+8)

2 >0

2) = 2x-3 it

(2x2—x—2x2—x—8)(2x2—x+2x2+x+8)>0 - —(x+4)(4x2+8)>0 o
2x-3 B 2x-3 B

Y4 0 o xel-415).

2x-3

Otser: [-4;1,5).

(x+3) +]x+3]-20

Hpumep 10. Pemnre HEPaAaBEHCTBO (J 3 6) qz 2‘ 7)30.
x—8— —X7|=

14



Pemenne.

(x+3) +]x+3]-20

x—a—6ﬂp—xﬂ—7)so =

1) q ) )so, (1)

f
(x-8-6)(2-x*|-7
rae f(x)=(x+3)" +|x+3-20.
2) 3amenum GyHKIUIO f(x) HA (QYHKI[MIO pABHOTO 3HAKA.

Iycts |[x+3=1, >0, Torma (x+3) =|x+3 =¢>.

V0 o > +1-20v0, - @+5Xp40v0,<3
120 t>0

t—4vO0,
{ = ‘x+3‘—4v0.
t>0

x+3) -4 Py
H) < Qx—a—é)b?—q—v)_o =

(x+3-4)(x+3+4)

@—8—6xx—8+®Q?—2—ﬂ@%—2+ﬂg0 V4
(x—l)(x+7) <0 o (x=1)(x+7) <0
(x—14)(x-2)(x* —=9)(x* +5) (x—14)(x-2)(x-3)(x+3) "
o _ o 0_ o v_c xe[-7;-3)ull; 2)U(3; 14).
=7 -3 1 2 3 14 x
Otset: [-7;-3)U[l; 2)U(3;14).
‘x2+6x‘

IIpumep 11. Pemmvre HepaBeHCTBO ((— x+1)" —(—x+4)" )2 <

(x2 —S5x+ 4)2 .
Pemienue.

1) IIpeoOpaszyem jeByIO 4acTh HEPABEHCTRA.

(o e V<[ =[50

15



2) Torna ucxoaHOE HEPABEHCTBO MPUMET BU:

\xz +6x\ ) \x2+6x\—9zo,

G- Gmaf G Gy {xﬂ;m

(x2+6x—9)(x2+6x+9)20, - (x—x,)(x—x,)(x+3) >0,
x#1; x#4 x#1; x#4,

p—

¢ X1 U X KOPHHU KBaJPaTHOI'O TpeX4IcHa (x2 + 6x —9):

X, =-3-32; x, =-3+32.

— xe(—oo; xl]u{—3}u[x2;4)u(4;+oo).

X

¢

®

o |
~ O +

OtBet: (- oo —3-3v2]U{-3}U[-3+3v2;4)U (414 0).

(v =8+ 16|~ — 4l)((x + 6] [~ 2))

IIpumep 12. Pemute HEpaBEHCTBO (‘ 5 1‘ 8)( > 6l 5)
x —=1—-3N\x" —06|x|+

<0.

Pemenne. [I[pumennm k ncxogqHoMy HepaBeHCTBY M3M.

(" —8x+16-x+4)(x" ~8x+16+x-4)(x+6-x+2)(x+6+x-2)
(x* —1-8)(x* —1+8)(x[~1)(x-5) -

(x> —9x +20)(x* — 7x+12)(2x + 4)

(x2 — 9)(x2 + 7)(x - 1)(x + 1)(x - 5)(x + 5)

<0 <

(= 5)(x—4) (x—4) (x~3)(x +2) (x-4)'(x+2)

=3+ 3D+ )-5)x+5) )(Cx;;))(cxi—sl)(xﬂ)(ﬂs)

<0,

- + -+ - + +
o——O—8—O——0—0—8—0—> xe(—oo;—S)u(—3;—2]u(—1; l)u{4}.
-5 3 2 -l I 3 4 5 x

OtBer: (—oo; —5)U(-3; —2]u(-1; 1)ui{4}.

16



Ipumep 13. Pemmnre HepaBEeHCTBO =7 =pet S| =3+t

‘x—3‘—‘x+1‘ ‘x+5‘
Pemienue. YMHOXHUM 00€ YaCTH HEPABEHCTBA Ha (DYHKITUIO

_‘x—7‘+‘x+5‘

g(x) , g(x)>0VxeR.

- ‘x—3‘+‘x+1

(=7) (45 _r=T]+]e+5
(G=3f —(ee1f e

(

R

x—T7—-x-5\x-7+x+5) [x=7+x+3] —12(2x-2) _|x=7+[x+3]
< = < =
(x—3-x—-1)x—3+x+1) o+ 5] —4(2x-2) x+35]
2x—-2#0, x#1,
x+5#0, & Jx#-S, &
3+ 5 <=7+ |x +35 2lx+3|—-[x-7|<0
x#1, x#1,
x¢—5, = X#‘-_Sa
(2x+10—-x+7)2x+10+x-7)<0 (x+17)(x+1)<0
+ — -
o o o o xe(=17; =5)u(=5; -1).
-17 -5 -1 1 X
Otrser: (—17;-5)u(=5; -1).
IIpumep 14. Pemnte HEpaBEHCTBO
(x2 —5x+9)2 —4‘)(2 —5x+9‘-‘x—6‘+3(x—6)2 <0
2x* +7x—15 o
Pemenue.
L. ITyctb g(x)=2x> +7x—15=(2x-3)(x+5),
f(x)= (x2 —5x+9)2 —4‘)(?2 —5x+9‘-‘x—6‘+3(x—6)2.
Torna HCXOHOE HEPABEHCTBO MPUMET BU]T % <0 (1)
g\

17



I1. 3amenum GyHKIUIO f(X) Ha PYHKIIMIO pABHOTO 3HAKA.

ITycTh l‘:‘x2 —5x+9|, t>0, ¢ =‘x2 —5x+9‘2 =(x2 —5x+9)2,

,220, z° :‘x—6‘2 :(x—6)2.

Z:h—6

V0 o {t24tz+322v0, - {(t—z)(t—3z)v0, -

t>0,z>20 t>0,z>20
x> =5x+9|—|x—6| \|x* =5x+9|-3x—6/ V0 <=
-6 =6

(x2 —5x+9—x+6)(x2 —5x+9+x—6)(x2 —5x+9—3x+18)x
x(¥* —5x+9+3x—18)v0 <

(x> —6x+15)(x* —4x +3)(x* =8x +27)(x*> —2x —9) 0. 2)
1) x> -6x+15>0 VxeR (a=1>0, D<0);

2) x> —8x+27>0 VxeR (a=1>0, D<0);

3) x> —4x+3=(x-3)(x—1);

4) x> =2x-9=(x—x,)(x—x,), rae x, =1-+/10, x, =1++/10;

5) Torma f(x)v0 < (x=3)(x—1)(x—x,)(x—x,)vO0.

n. () < (x‘3)((’;;)§’)c(;’+‘1§§x‘x2)so.

+ -+ -+ -+

o * *—o—0o—o0—> xe(—S;xl]u[l;l,S)u[?a;xz].
-5 X1 1 1,5 3 X2 X

OTBeT: (— 5; I—Jﬁ]u[l; 1,5)u [3; 1+ \/ﬁ]

18



2.3. [IpuMepsI 1151 CAMOCTOSITEJILHOTO PellIeHUsI

Pemnre HepaBeHcTBA:

1.

3.

11

13

15.

17

19.

21.

23.

25

) ‘?))c2 +x—2‘—x2 —2x—-1

x2—16x+36ksp6—xﬂ.
4x3—x+7kspx3+5x+j.
x> —x? +x—5‘£‘x3 —5x2+x—1‘.

x*=3x—-1

5 <3.
x +x+1

x*=3x—-4
x+1

<2.

|t —dx 32 <21+ -3

o2
Cx+1=1 e+1-2°

- —2x+1]
x—2/—2x+2

‘x—4‘—2—x2 0
T R+a-x-¢ "

[4x—3|—[3x—4

x° —x—lS‘—‘xz +x‘ =0-

x° +x‘—3‘—3

>0.
Bx+4/-2/-1

‘xz — S‘x‘ + 4‘ < ‘sz — 3‘x‘ + 1‘ .

‘2x2 —x—3‘—x2 —2x-1

<0.

19

2. Ix? —6x—2‘2‘x2 +7x+11‘
4. x2+uu+1th2—u$

6 x*=3x+2

2 <1
x“+3x+2

x*=5x=2

I R DN
x* +5x+24

10.

12. =1

14.

‘3x—2‘ —‘2x—3‘

- 5 <0.
‘x +x—8‘—‘x —x‘

16

‘xz —4x+3‘—‘x2 +x—3‘
<

18.
‘7x — 3‘ - ‘3x - 2‘
sz - 3x‘ — 5‘ -5
20. >
[4x—1-3]-1
x? - x‘ - 1‘ -1
22.

>0.
[4x+3/-2|-1

2x? —SX‘—XZ
<0.

3x? —SX‘—XZ B

24.

2
(r—2) -3—2-10 _

26

<0.

(r=4=s)p-xl-6)



) 210 245 5/-8
27. (x+1)" —(x+6)"'f < 105 .28 (" =45+ )0,
(x2 +7x+6) (‘x—3‘—‘x—1‘ )‘x‘
20, ‘x—S‘—‘x+4‘<‘x—2‘+‘x+l‘. 30. A=l pr=3+r -2
‘x—2‘—‘x+1‘ ‘x+4‘ ‘x—3‘—‘x—2‘ ‘x—4‘
(x2 +x+1)2 —2‘)63 +x° +x‘—3x2
31. _ >0.
10x" —17x—-6
OTBeThI:
1. [0; 4,5]U[8; + o). 2. (—oo; —1]. 3. [-2; -1]ufl}.
4. [-5 -3,2]U[0; +0). 5. (—oo; —1]U[1;3]. 6. [0; +0).
7. (—o0; —=2)U(=1; +0). 8. [-10; -5]. 9. [2; 6].
10. (—oo; —1]U[2; 3)U(3; + ). 11. (0; 1)U(2; 5).
12. (—o0; —4)u{0}u {2} (4; +0). 13. (-3; —2)u{-1}u(0; 1).
14. (-6; 0)u(0; 2]. 15. (—o0; —4)U[-2; 0)U(0; +o0).
16. (—o0; —2)U[-1; 1]U(2; 4). 17. (—o0; —2)U(1; 2).
18. [0;0,25)U(0,5; 1,2] U [1,5; + o). 19. (-9; -3)U[- 1 1]U(3; + ).

20. (—oo; —2]U(=0,75; —0,25)U{0}U(0,75; 1,25) U {3}U[5; +0).

21. (~oo; —3]u(—%; —éju(—l; —%)u{o}u[z; +00).

3
22. (—o0; —1,5)U(=0,5,0)U{l}U[2; +0). 23. (—oo; —ﬂu{—l}u{l}u[g; +oo).

24. | 1,25; ﬂ U (2,5; 5]. 25. (0,25; ﬂ U (1,5 4].

. (—o0; =3)U(=3-1)U(3; 7]U(9; + o).
: —6)u(—6; S—S\E]U{S}U[S-l-S\/E; +oo).
. (—oo; —13]U[=3; 0)U(0; 2) LB}, 29. (=13; —4)u(-4; —1).

g
8

31. (~oo; —2-3]U(03; —2+3 ]} U(2; +0).
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3. IPPAIIMOHAJIBHBIE HEPABEHCTBA

3.1. YcaoBus paBHOCHJIBbHOCTH 111 M3M

R GRS EIE MU

S(x)—g(x)v 0,
Sf(x)=0,
neN 2(x)=0.
2. N ]fv(x —Vg)vo < f(x)—g(x)VvO.
ne

3 W@ -g@20

neN
g(x) <0,
g(x)=0,
{f(x)—gzn(x)zo U 1f(x)=0,

2n/f(x) —-g2(x)>0VxeD(f)nD(g).

()20,
neN -
J(x)-g7(x)=0.

5.0 f(x)—g()v0 < f(x)-g"(x)v0.

7o J()=g"(x)v0,
6. %/ f(x)~|gv0 < {f(x)zo.

7. 24 f(x) ~g(@|v0 < f(x)—|gx)|"" vo.

3.2. lIpumepsl ¢ permieHUIMHA

4 2 f(x)—g(x)<0 - {g<x>>0,

VxP —6x% +14x—7
x—1 .

IIpumep 1. Pemmre HepaBeHCTBO /7 —x <

Pemenne.
x—1>0,

Vb —6x? +14x—7 7-x2>0,
NT—x < =
* x—1 X —6x> +14x-720,

\/x3—6x2+14x—7—\/7—x-\/x—1>0

21



xe(1;7],

X' —6x*+14x-7>0,

X’ —6x” +14x—7—-(7-x)(x-1)>0
1,7}, ;7|

{xe< | _ {xe< ]

x(x2 —5x+6)>0

Otger: (I; 2)u(3; 7).

- {x e (1;7],

(x—3)(x-2)>0

3 2 <
x =5x"+6x>0

o xe(;2)u3; 7]

Ipumep 2. Pemmre HEPABEHCTBO

1

\/12x+x2 —x’ S \/12x+x2 —x’

2x+7 x+5

0 <

Pemenne. (1) < V12x+x> —x° (

1 JS
x+5 2x+7

x(x—4)(x+3)(x+2)

Dxtx x| — 2 <o,
iz = ((zxw)(ﬁs)j
[Tpumennm M3M.
(12x+x2—x3)(x+2)éo’
(2x+7)(x+5) =N
\12x+x2—x3 >0
+ - + -+ - ¥
O O g @ -9 o>
-5 35 3 2 0 4 X
- + - -
L L @
-3 0 4 X

OtBer: (—oo; —5)U(-3,5 —3]u{o; 4}.

(2x+7)(x+5)
x(x—4)(x+3)<0

> (),

x € (—oo; =5)U(=3,5; —3]uio; 4.

IIpumep 3. Pemmnre HEpaBEHCTBO J2mxwax=3,,
X
Pemenue.
L) o «/2—x+4x—3—2x20 - «/2—x+2x—320 - LX)ZO,
X X X

rae f(x)=+v2-x+2x-3.

22
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IL. ITpumennrm M3M. 3amenum GyHKimio f(x) Ha QYHKIMIO PABHOTO 3HAKA.
[Tycth t=+v2-x,t>0,1> =2—x, x=2—1>, 2x-3=1-2¢".

V0 o {t+1—2t2\/0, - {—(th—t—l)vo, - {—(2t+1)(t—1)v0,

=
t=0 t=0 t=0

t>0 2—-x>0 x<2 x<2.

{—(t—l)vo, - {_(Jﬂ—1)vo, o {—(2—x—1)v0, - {x—lvO,

Lol B
IIL 2) < x e xe(-w;0)ull; 2]

x<2
OtBert: (—o0; 0)U[L; 2].

\/x2—1—1/3i5—2xi>0 (1)

Ipumep 4. Pemure HEPABEHCTBO

vx+5-3 -
Pemrenne. (1) < W 1V15=6x g
) Vvx+5-3 N
(x2_1)—(15—6x)20, X +6x-16 o (x+8)(x-2)_
x+5-9 x—4 x—4 ’
x?=1>0, o {E-D)E+1)20, & {x-1)x+1)=20, <
5-2x>0, x<2)5, xel-5;25]
x+520 x2-5
- + -+
. *~ —o0—>
-8 2 4 X
——— xel[-5 -1]u[L; 2].
-1 1 X
@ @ >
=5 2,5 X
Otser: [-5; -1]U]L; 2].
| 3
IIpumep 5. Pemnmre HepaBEHCTBO - x+_21 Xy (1)
X
| 3 2
Pemenue. (1) < b 2l e 22050 o

x+2

23



\/(l—x)(1+x+x2)—(x2+x+1)20
x+2

1) IIycte g(x)=x>+x+1. Tak kKak a=1>0, D<0, TO g(x)>0 VxeR.
y g

2) Paznenum (2) Ha ,/g(x)>0.

VI—x—x* +x+1 (l_x)_(x2+x+1)>0
< >0 < 7

(2) x+2 =
x+2 l-x=0

x2+2x30, x(x_+2)§0, x<0, {xSO,

x+2 = xX+2 & x#E-2, & 5 R
x<1 x<1 x<1 X7
xe(—oo;—2)u(—2;()].
Otser: (—oo; —2)U(-2; 0].

3 2
IIpumep 6. Pennte HEpaBEHCTBO V3 _22); T40x 5 310
P
2_ J— J— J—
Pemenme. (1) < Jx(3x 22x+40)4(3x 10)@-4)_,
2
\/x(3x—10)(x—4)—(3x—10)(x—4)20 - qlfixi—g(x)zo’
x—4 x—4
rae f(x)=x(3x—10)(x—4) g(x)=(3x-10)(x—4).
1) D ): xBx-10)(x-4)20 <
_ =+ _ +
— — ——>
0 10 4 x xe[O;%O}u[4;+oo):M.
3

D) IIpu xeM g(x)>0 =

S(x)-g*(x) {(3x10)(x4) (x—(3x-10)(x-4)) _ ,
4 =

b

2) < - x—4

X
xeM xeM

24
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{(3x—10)(3x2—23x+40)ﬁ 0. _ {(3x—10)(3x—8)(x—5)£ 0,

xeM,x#4 xeM,x#4
- + -+
P o>
810 5 o«
3 3 xe[O; §}U{E}u(4; 5].
3 3
| g O
0 10 4 X

3

OtBer: [O; g} U {?} (4 5].

IIpumep 7. Pemure HEpaBEHCTBO

(x+i) VX —8x+16 -1 2>5 Vx® —8x+16 -1 2 1)
X V6—x -1 - V6—x -1
Pewmenue.
— 2
(1) < Yoy '(X+f—5j>0 o[B! 2-xZ_SH4>0
V6—x—1 x - N6—x—1 x o
[Tpumenum M3M.
(x—4—1)2(x—4+1)22(x—4)(x—1)20’ (x—3)2(x—4)(x—1)20’
< (6—x—1)-x = X
6—x20 x<6, x#5.
— + — — +
Ot —o >
0 1
o ’ xe(0;1]uBIU[4; 5)U(s5; 6].
Ol
5 6 x
Otser: (0;1]u{3}u[4;5)u(5; 6].
[ 2
Ilpumep 8. Pemmre HEpaBEHCTBO BESL A >0 (1)

‘x2—7x+6‘—‘x2—x—2‘_

Pemenne. [Ipumennm M3M.
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—x*+x+6
(1) = (xz —Tx+6—x° +x+2)()c2 —TIx+6+x>—x-2

—x +x+6>0

)20, -

X’ —x-6 <0 (x=3)(x+2) S0
(—6x+8)2x* —8x+4)” ~ o {Bx-4)(x—x)(x-x,)
XX —x—6<0 (x-3)(x+2)<0

e x,=2-+2 ®u x,=2++2 KOpPHM KBAJpaTHOr0 TpexudjieHa

g(x)=x> —4x+2.

— o+ _ + n
L O O -9 O
2 X i 3 X2 X xe[ 2; x1)u(49 3:|
+ -3 +
@ ® >
i) 3 x

OTBeT: [— 2;2 —\/E)UG; 3} .

\/9—x—‘3x—4‘
ITpumep 9. Pemmte HepaBEHCTBO <1 1
prep P Ter2-ped D
(0-x)-(x+2) _
4 <0,
Pemenne. (1) < ://9_)26 \3/x+j <0 < {(x+2)-(Bx-4) <
P VY 9—x>0, x+2>0
7—-2x 2x-—17 2x—7
<0 <0 <0,
—ox>+25x—14" & {9x?-25x+14~ < {(Ox-7)(x-2)
x<9,x>-2 xe[-2;9] xel[-2;9]
— + —~ +
o o—e .
7 2 35 x xe [— 2;—} u(2; 3,5].
9 9
@ *—
-2 9 x
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NxP=5x+6—~2x—4

IMpumep 10. Pemnre HEPaBEHCTBO <0 (1)
‘ X —x— 4‘ ‘x —2x— 2‘

Pemenne. [Ipumennm M3M.
(x* =5x+6)-(2x—4) <0
(1) = (2x2—x—4—x2+2x+2)(2x2—x—4+x2—2x—2)_ PN
x°=5x+62>0, 2x—4>0

x*=7x+10 <0 (x—5)(x-2) <0
(x2+x—2)(3x2—3x—6)_ o J(x+2)x-D)x-2)(x+1) T <
(x-3)(x-2)=0,x>2 xe{Z}u[3;+oo)
x=5
<0,
(x+2)(x=1)(x+1)
\xe[3;+oo)
+ -+ — +
o O——0— —e
2 I 5 2 x[3; 5].
& rd
3 x

Otsert: [3;5].

_2 — J—
N=x"+6x-5 x+1>

ITpumep 11. Penrre HEpAaBEHCTBO > 1
pvep R ¥ 8x+15[15—" M

Pemienue.

1) (1) PN \/—X +6x—5— ( ) (2)

‘x —8x+15‘—‘x —15‘
2) ycts f(x)=—x"+6x—5=—(x-5)(x—1).
D) /(020 o (x-5)x-1)<0 < xe;5] = (x-1)20

(—x2+6x—5)—(x—1)2 50
3)(2) (xz—8x+15—x2+15)(x2—8x+15+x2—15)_ &
xe[l; 5]
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~2x* +8x—6 S x* —4x+3 S (x-3)(x—1)
(-8x+30)2x* -8x) & (4x-15)(x—4)x < (4x-15)(x—4)x

xell; 5] xell; 5] xell; 5]
S -~ + - +
® @ 0—O —>
0o 1 33754 . x e {1}u[3; 3,75)u(4; 5]
° °
1 5 X

Otser: {1}U[3; 3,75)u(4; 5].

\/x+1+\/4x \/x+1+\/2x
\/x+3 4\/T—\/X+8 67/x—1

Pewenue. [Tyctp f(x):x+1+\/4x—7,x21,75; g(x)=x+1+\/2x—7,x23,5;
h(x)=x+3-4Vx—1=x—1-4Jx—1+4=(Vx—1-2f, x> 1;
o(x)=x+8—6Vx—1=x-1-6Jx—1+9=(x—1-3), x>1.

Ipu x>3,5 f(x)>0, g(x)>0, h(x)=0, ¢(x)>0. Torma

Ipumep 12. Pemnre HEPAaBEHCTBO

T <o (1)

(c+1+ax—7)—(x+1+2x— ) \/4x—7—\/2x—7<0
(1) & $(cr3-4vx—1)-(x+8-6x— ) Wx-1-5 ~ e
x>3,5 x>3,5
(4x—7)—(2x—7)£0’ 2x <0,
Hx—1)-25 & {4x-29 o xe[3,57,25)
x>3,5 x>3,5
Otsert: [3,5; 7,25).
[.2
Ipumep 13. Pemnre HEPAaBEHCTBO %‘6;321 (1)
—1—
Pemenne.
2 Iv2 1l
L() & Y5073 15p o Y76 (==1-1),, )
x—1-4 x—1-4
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[ycte f(x)=x" 6. D(ﬁ): =620 < | \/\_/_’ & xeM.

Mpu xeM (x—1-1)>0.

I1. IIpumenuM K HepaBeHCTBY (2) M3M.

(& —6)-(x-1-1] X =6 2+ 12 —1l41)
2) © §(x-1-4)x-1+4) " " <= (x—5)(x+3) RN
xeM xeM
2x—1]+2x-8 ‘x—l‘—(4—x)
>0, >0,
(x—5)(x+3) < 2 (x=5)(x+3)
xeM xeM

1) Opu x<—/6, (x~1)<0 = |x—1|=1-x.

xlf_\—/i’+ < {xg_\/g’ & {xg_\/g’ & xel-3-e]
#(H;C)zo (x—=5)(x+3)<0 x+3>0 B

2)Upu x>6, (x=1)>0 = |x—1=x-1.

x>+/6, x>4/6,
T x—-1-4+x < 92x-=5
2 >0
\(X_S)(x+3) x—5
®
J6 X
+ _ + xe[\/g; 2,5]u(5;+oo).
. o
2,5 5 X

3) O0beMHUM MOTyUYCHHbIC PEIICHUS
)U2) & xe (— 3;— x/g]u [JE; 2,5]u (5; +0).
OtBer: (— 3; — \/E]U [\/3; 2,5]u (5; +0).

V3x2 —4x+10 —2x% +2x +1 N

IMpumep 14. Pemnte HEPaBEHCTBO >
Ux? —15x—18 +3/4x’ —11x—6

0
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2 2
Pemenue. (1) o V3 —4x 410 V227 +2x41

Ux? —15x-18 —V—4x> +11x+6
[Tpumenum M3M.

(3x2 —4x+10)— (2x* +2x+1)
(x* —15x—18)— (- 4x> +11x +6)

3x° —4x+10>0, 2x* +2x+1> 0.

>0,

Tak kak 3x*—4x+10>0 u 2x’ +2x+1>0 VxeR (>0, D<0), TO cucremMa

HEPABCHCTB PUMET BHU/I:

x> —6x+9 >
. >0, (x—3) 50
5x°—26x-24 Gx+d)x—6) -
xXeR
+ _ . +
—O’; ; g . x €(—o0; —0,8) U {3} U (6; + o).

OtBeTt: (—o0; —0,8)U {3} (6; + ).

3
Ipumep 15. Perunte HepaBeHCTBO 2; * 92x‘(3 ~2) <2x-3 (1)
— 22X

Pemienue.

x3—9x2+27x—27£‘2x—3‘x/2x—3,
L() s &
x#1,

{(x—3)3—( 2x-3) <0, _ {(x—3)—\/m$o, - {f(x)SO, (2)

x#1,5 x#1,5 x#1,5, (3)

rie f(x)zx—3—«/2x—3, x=>15.
I1. 3amenum QyHKIHIO f(X) Ha PYHKIIMIO paBHOTO 3HAKa.

2 2
1)t:«/2x—3,t20,t2:2x—3,x:t;3,x—3:t 3

30



t* =3 >
_ e P -3 1)vO0
t\v0, {t 2t-3v0, {(t )(t+1)v 0,

2) f(x)v0 = { 2 &
(>0 t>0 t>0
t—-3v0, - N2x-3-3v0, - 2x—-3-9vO0, - x—6v0,
t>0 N2x=3>0 x>15 x>15.
2 -6<0
m. [®) o [ o xe(15 6]
3) x>15
Otger: (1,5; 6]
1’ 2_ J— J— J—
Ipumep 16. Pemnre HEPAaBEHCTBO X -x-20-p-3 >0 (1)
Ux® —4x% +23x—14—x+2
Vx? —x-2 —\/(x—3)2
Pemenne. (1) < >0.
Ux® —4x? +23x—14 -3 (x—2)
[Tpumennm M3M.
(x* —x—20)—(x* —6x+9) N 5x-29 o
(x* —4x? +23x—14)—(x* — 6x* +12x—8) & 27 +1lx-6 &
x}—x=20>0 (x—5)(x+4)>0
5x-29

>0
2x-1)(x+6)
\(x—S)(x+4)20

O— o A
N -6 0.5 58+ x xe(—6;—4]u[5,8;+oo).

® L o

4 5 X
Otser: (-6; —4]U[58; +x).
IIpumep 17. Pemnte HepaBEeHCTBO 3vx+2 <6—|x—2| (1)

Pemenne. [Tyctb t =+/x+2,1>0,° =x+2, x—-2=1> -4,
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3t <6 [ —4/<6-3t,
1) <
>0 >0
Tak kak ‘tz —4‘20, TO 6-3¢t>0.
—4 2 4P (6 _ 24V
-4 (6-31)<0. - (¢ —4f —(6-3¢) <o,
1>0,6-3t>0 tel0; 2]
(—4—6+3t)( —4+6-3t)<0, (¢ +3t=10)(> -3t +2)<0,
= =
te 0 2] te[O; 2]
2
{t+5 —-2)(t-1)<0, - (t-2)(t-1)<0, -
te[0; 2] tel0; 2]
Wx+2-2f(Vx+2-1)<0, (x+2-4P(x+2-1)<0,
= =
Nx+220,Vx+2<2 x+22>20,x+2<4
x+1
xeP22]
— + -
O ® >
-1 2 x xe[-2;-1]uf2}.
@ L
-2 2 X
Oteert: [-2;-1]u{2}.
IMpumep 18. Pemnre HEPAaBEHCTBO \/1)ch+‘)\;+6£\ 53 0 (1)

Pemienue.

I-x=>0, x <1,
= { = xe[—S;l].

LT Do) ¢>0
) Tak kax (\/5)(p ,To{x+520

2)TIpu xe[-51] (x+6)>0, (x—2)<0 = [x+6=x+6, =2-x.
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Jl—-x+x+1 50 Vl—x—(—x—D

(1) & 3Jx+5+x-5 = & 3%—(5—@20’ (2)
xe[-51] xel[-51] (3)

4) ®ynkuus (—x-1)>0 npu xel[-5-1] n (-x—1)<0 mpu xe(-1;1];
bynkuus (5-x)>0 mpu x e[-5; 1].

II. Pemium cuctemy HepaBeHCTB (2), (3) AByMs criocoOaMu, HCIOJIb3Ys

M3M.
1 cmoco0. Paccmotpum nBa ciyyasi.
xe[—S;—l], xe[—S;—l], xe[—S;—l],
1) (l—x)—(—x—lf = X2 +3x = xCx+3) =
>20 5 >0 e
I(x+5)-(5-x) x> —19x—20 (x—20)(x+1)
xe[—S; —1],
x+3<0, o xel[-5-3]
x#=-1
xe(-1; 1], xe(-1; 1], xe(-1; 1],
2) S , S
3Jx+5-(5-x)>0 I(x+5)-(5-x) >0 x*—19x-20<0

11
(x—20)(x+1)<0 criso & xebl

{x e(-11], - {x e(-11],
3) OOBbeAMHNM TIOTyUYEeHHEIE pemennus 1)U2) < xel-5 -3]u(-1;1].
Otser: [-5; -3]u(-1;1].

2 cmoco0. 1) PaccmotpuM pyHKITHIO
fx)=V1-x—(—x—1)=vI-x+x+1,  D(f): x<I.

3aMeHUM (YHKIHIO f(X) HA PYHKIIMIO paBHOTO 3HAKA.

a) Ilyctb r=1-x, >0, =1—x, x=1—12, x+1=2—1%;

6) Fv0 o {t+2—t2v0, - {—(tz—t—Z)vO, - {(t+1)(2—t)\/0,

t>0 t>0
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2—1v0, 2—/1-x V0, 4—(1-x)vO0, x+3Vv0,
= = =
t>0 JI=x>0 x<l1 x<l1.

2) Paccmotpum dyHkImIO0 g(x)=3vx+5—(5-x)=3/x+5+x-5,
D(g): x>-5.
3amenum (yHKIUIO g(X) Ha (QYHKIMIO PAaBHOTO 3HAKA.
a) @Oynkuus y=g(x) BO3pAcTaeT Ha NMPOMEKYTKE [—5;+00), KaK CymMMa
IBYX BO3pacTaroiux GyHkiui. Tak kak g(—1)=0, To 0 TeopeMe 0 KOpHE

=—1 eJIMHCTBEHHBIN KOPEeHb ypaBHeHHs g(x)=0

6){ gbx)vo. {g(X)—g(—l)v(), { -(- ) - {x+1\/0,

x>-5 < x=>-5 x=>-5.
(x)> x+3>>
3){(2) PN @_O’ o 312" o xels-3ur]
G) xel[-51] xel[-51]

Otrser: [-5;-3]u(-1;1].

2 2 _
Hpumep 19. Pemnre HEPAaBEHCTBO X’ =3 =222’ ~6x =20 >0 (1)
‘x — 4‘ —Jx-2

Pemienue.

I. Iycte f(x)=x>—3x—22—+/2x> —6x—20. 3aMeHuM (yHKIHIO f(x) Ha

(YHKIIMIO paBHOTO 3HAKA.

> +20
1) Iycth £ =+2x> —6x—20, 120, * =2x> —6x—20, x*> —3x = =
2

©-3x—20-L=%

2

d _24—tv0, t* —2t—24v0,
2) fx)v0 < 2 < Vao =N

t=

t=0
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{(t—6)(t+4)v0, {t—6v0, J2x? —6x-20-6v 0,
= =
1>0 t>0 J2x* —6x-20>0

V2x? —6x—-20 -6\ 0,
(x—5)(x+2)>0.

\/2x2—6x—20—620’ (2x2—6)2c—20)—3620,
IL(1) & 1 |x—4-Jx-2 & 4 (x—4) -(x-2)
(x—S)(x+2)ZO (x—S)(x+2)20,x22
' -3x-28 o (x—7)(x+4)20, =70,
x> —9x+18 & {(x-6)(x-3) & 1x-6
x=>5 x=>5 x>5
+ _ +
o o~ -
6 7
* xe[5;6)u[7;+oo).
—
5 X

OtBeT: [5;6)U[7; + o).

Hpumep 20. Pemnre HEPAaBEHCTBO

V10x =22 =24 > x> —13x+42 —Jx* —11x +30

Pemenue.
10x—x* —24>0, (x—6)(x—4)<0,
I. OOH: {x* -13x+42>0, < {(x-7)(x-6)>0, <
x*=11x+30>0 (x—6)(x-5)=0
+ - +
~— -
4 + 6 _ + X xel4;5]ui6}.
o @
+ _ 6 7+ X
— L
5 6 X

35
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R G L G B

xXe [4; S]U {6} (3)

x=0,
D (om0 = <

2) xe[4;,5] = VJ6-x>0, cokparum (2) Ha /6 —x .

{8 - {jz[—4j15+]J5—x—J7—xzo,

[Tpumennm M3M.

{(\/x—4+\/5—x)2 —<\/7—x)2 >0, o
xe[4; 5]

X—4+2Jx—4-5-x+5-x-T+x>0, 2Jx—4-/5-x—(6-x)>0,
Y e
xe[4; 5] xe[4; 5]

Hx—4)(5-x)-(6—-x) >0, —4x” +36x—80-36+12x—x* >0,
= e
xe[4; 5] xe[4; 5]

> _48x+116<0
{5x X * o (@, Tak Kak 5x> —48x+116>0Vx e R(a=5>0, D<0).

Xe [4; 5]
OtBeT: {6].

Ipumep 21. Pemnte HEPAaBEHCTBO

(o 6x* —3—x ) (x* =3 —[x* -3

(x77—1)-(x/4—x—x—8)-(x2+3x—10)£0 )
Pemenue. [Ipumenum M3M.
L) o —AWAW 2)

f(x) filx) fi(x)
rae £,(x)=9+6x* =3 -3 =9+ 6x7 —(x*+3), f,(x)=]x* -5 ~]x* -3,
(x)=x"-1, fi(x)=v4—x—x-8=v4—x—(x+8), x<4, fi(x)=x"+3x-10.

IL. 3amenum Qyukuuu £,(x), i=1,...5 Ha QyHKIUHY PAaBHOTO 3HAKA.
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D Av0 & (016 | —(2+3fv0 o 9462 —x'—6x7—9v0
—x*v0.

2) iev0 o (v-3f -(x-3fvo o (-5 -(-3fv0 =
(@ —5-x*+3)(¥* -5+x*-3)v0 < —22x-8)v0 <

~(¥ =40 o —(x-2)(x+2)vO0.

3) fi(x)v0 < x-1vO0.

4) f.(x)v0.

a) t=4-x,120,> =4—x, x=4—1>, x+8=12-1".

> +1-12Vv0, {(t+4)(t—3)v0, {t—3v0,
f— =
t>0 t>0 >0

0) f,(x)v0 < {
J4—x-3v0, 4—x-9v0, —(x+5)vo,
JA=x>0 <:>{x£4 c>{x£4
5)fxx)¢0 = (x—2Xx+5)vO.

Cx)G-26+2) P2
L 2) & ((x-1)(=Ex+5)(x-2)x+5)" ~ < (x=D(x+5

x<4 x<4, x+#2

'aY

>
2 4

xe(—o;—5)u(=5-2]u{o}u(l; 2)u(2; 4].

OtBer: (—oo;—5)U(=5-2]u{o}u(l; 2)u(2; 4].
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3.3. [IpumMepsbI 1JIs1 CAMOCTOSITEJILHOTO pelIeHusI

Pemnre HepaBeHcTBA:

3_ 2 _ 2_ _
L /—5_x<\/x 73 +14x-5 5 VJax' —3x-5 el
x—1 x—2
3. \/6+x—x2 Z\/6+x—x2 . 4. \/8—2x—x2 S\/8—2x—x2 .
2x+5 x+4 x+10 2x+9
N2x+3+x-6 \/x2—9—1/2i5x+1i
5. >3, 6. <0.
x—5 Nx+3-2
Nxt—1-2J1—x NAx? =3x+2—-+/4x-3
7. <0. 8. . <0.
Nx+7-1 X" =5x+6
3_ _ 3_ 2
0. J6dx® —1 L, 10. V2% —22x +60x o o
4x +1 x—6
NxP4+x—6+3x+13 Nx?=2x-24-3x+26
11. >1. 12. <-1.
x+5 x—10
Nx*=5x+4+2x-6 Vx*+7x-8-3x-6
13. >3, 14. <-2.
x—3 x+2
2 2
15 (x+§ . Vxt—6x+9—1 S 4. Vxt—6x+9—1
. X J5—x -1 A Js—x-1 |~
2 2
16 (Hz (A —10xr25 1) o (VxP-10x+25 -1
. X V10— x -1 N J10—x -1 )
17 mxeTrs6 18, VXSO,
X" —6x+5—|x"—-2x-3 ‘x +x—2‘—‘x +7x+6‘
—x’ = N&—x—2x-1
19, VX 2R g 20, Y8Z¥=x=l
X +2x-=3—-x"+6x+5 \/x+7—‘2x—1‘
+5|—+2x+18
21. ‘x >0 22. (V3x+5—vx+3)(x—4-x*-2)<0.
‘x—4‘—\/12—3x ( )q ‘ )
2_ _ ¥ 1P =l -1
SR LI LI (R T PP VIl il ik PP
‘2x —x—l‘—‘le +7x+1‘ N2x2 +3x=5=2
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25.

26.

27.

29.

31.

33.

3S.

37.

39.

41.

43.

44.
45.

46.

47.

‘vlﬁ+3x+5+7x—4—h2f+3x+5—7x+4<0.
‘\/xz +x+1—2x—1‘—‘\/x2 +x+1+2x+2‘>0.

Jx 1++/3x— 'Jx 1++/2x—
Jx—1-2Jx—2 —\Jx+2—4/x—

N3542x—x* —x-5

\3x +4x— 9\ \x +6x+3\‘

Jx+v3x Jx+v2x
Jx—2Jx—1 —Jx+3— 4J—

J2x+5x+4 \h:+3x+3

>0.
V3x2 +10x +5+3/3x% + 7x
3
X —8+6x(2—x)£m.
B—4ﬂ
‘ﬂ—v24—2x—x2 <0
U —x?—6x+3—-x+1
Vx—SSS—h—Q.
2Nx+2 ‘x ﬂ 1 <0
2d—x—|x+3-1"
w/X 1 —3x 2
‘x+ﬂ—Vx —2x—
x2—7x—24+Vx2—7x+18<0
3 —vx1

<0. 28.

30.

32.

34.

36.

38.

40.

42.

Vadx—x* =3 2x2 = Tx+12 —x* —5x+6.

Vx*=3-3

>1.
‘x+ﬂ 5

Vox +x+1=Jx? +x+

1

V&f+4x—2+%&f+x—

‘x+ﬂ—v5 2x—2x*

Vx +2x* —5x+2—x

3Vx+4<5-2x+2|.

V2x+6 > |x+1-2.

N3—x— h+4+1
V3+x— h 4+1

Nx?=3x+5+x*-3x-7

o =7 =|x+2]

<0.

VP +4x+8 <J2(x* +4x+6)—x* +4x+4.

(\/l+2x ~1- x)(J2x+3\ \3x+2\)

(x> —5x+4)-(Vx+5+1-x)-(x* 1)

<0.

(v7—x—x—5)QH1—4x—x—2§)<O
V5+3x-2x7 -(4x -3 -|6x+1)
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OTBeTHI:

1. (; 2)u(4; 5]. 2. [2,53).
5. (5, 6,5]. 6. [3; 11].
8. (2:3). 9. [0,25; + o).

11. (—o0; —7)U(=5; -3]U[2; + ).
13. (5; + ).
15. (0; 1]u{2}U[3; 4)u(4; 5].

17. [; 2)u(2++3: 6.
19. [-3; -2)u(-2+3; 1],

21. [-9;-7]u[-1;1).

23, (%;OJUF_\E;“\E}'

2 2
25. (—o0; 0,5).

27. {-5}u(=3; —2)u(0,5; 1]u(3; 7].
30. (—o0; —7)U[V3; 3).

32. (~oo; —1,5)u{0}u@; +ooj.

34. [-2;0,5)uU B */_2 1}

36. [-4; —3,75]U[-3; - 1,75].

39. [-2; 0)U[2; 4].

41. (—o0; —1,5)U[3; 9].

43. [1; 2)u(5; 9].

46. [-5; —1]u{o}u(L; 4)U(4; + ).

3. [-2 -1]uf3}. 4. [-41]u{2}.
7. [-7; -6)U[-5; —1]u{l}.

10. [0; 4] U {5}u(6; 7.5].

12. (—o0; —4]U[6; 10)U(14; +0).

14. (—oo; —8]U[1; 4).

16. (0; 1] {4; 6}0[7; 9)u(9; 10].
18. |5, -2-+2)u (—5 —1}
20. [-7; -0,75)0[0.5; 2).

22. [—g; —l)u(l; o).

24. (-3, -25]u{i}u(1s: 2]

26. (—o0; —0,75).
28. [2,5; 4,25).

31. (~oo; —2,5)u{—1}u(——; +ooj.

29. [1,5; 3,25).

33. (0,75; 7].

35. [-4,05)U[3; 4).

37. 3}ul4; 7] 38. (-3;5).
40. [-3; -1]u(1; 3].

42. [-1; 2,5)U[4; + o).

44. {3}. 45. {-2}.

47. (-1, 0,2)U[0,5; 2,5).



4. IOKA3ATEJIBHBIE HEPABEHCTBA
Pemenne mnokasarenbHbIX HEPABEHCTB OCHOBAHO HA MOHOMOHHO-

cmu ToKazaTeabHOU (YHKIUU y=a*, KOTOpas npu a>1 MOHOTOHHO BO3-
pacraer, npu a € (0;1) MOHOTOHHO yOBIBa€eT (a = const,a>0,a #1).

4.1. YcaoBusi paBHOCHJIbHOCTH 111 M3M
a*vb, a>1, a € (0;1)
1. =S U <
b>0 xvlog, b xnlog, b

a—1>0, a—1<0,

U
x—log, bvO0 —(x—log, b)vO.
a —bvO0,

b0 (a—1)(x—log, b)v 0.

BrniBoa: {

"—-b<0
2.1 & xed, TakKakK a* >0 VxeR.
b<0

3. @ =b>0, & xeR.
b<0

4. o’V vat" o {a >1 ) {a e (OD, =
S(x)vg(x) S(x) A g(x)

{a—1>0, A {a—1<0,a>0
f(x)=g(x)v0 —(f(x) - g(x))v 0.

BoiBox: o’ —a*¥v0 < (a—1)(f(x)—g(x))VvO.

Yacmuoie cnyuau

S _ .
L {Z . bvO0 o /P g% L0 o (a_l)(f(x)—logab)\/()-
>

2.4/ -1v0 o a’V-a"v0 < (a-1) f(x)VvO.
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4.2. Ilpumepsl ¢ penmieHUSIMHA
3

1
Ipumep 1. Pemure HEpaBEeHCTBO 7+ > (%)H. (1)

Pemenmne. [Ipumennm M3M.

1 3
1) & 72-720 < (7—1)( ! —LJZO =N
x+2 x-3

x—3—3x—620 - 2x+9 <0 o

(x+2)(x—3) (x+2)(x—3)

OtBer: (—oo; —4,5]U(-2;3).

Ipumep 2. Pemmre HepaBeHCTBO 2% %4 > (\/3+\/§ —IT (1)

Pemienue.

1) 3448 =3+242=2+242+1=(V2 +1.
2) (3+48 1) = (G2 0f —1) =2 11) -(2) =22

x“—6x—4 x 2_ B
H) < 2 3 -2220 < (2—1)(w—szo N

2x" —12x-8-3x>0 < 2x*-15x-8>0 < (2x+1)(x-8)>0 <

x € (—o0; —0,5]U[8; +0).

OtBer: (—oo; —0,5]U[8; + o).

IIpumep 3. Permte HepaBeHCTBO 52 +5 —23 > log, 64 (1)

Pemenue. [IpuBenem HepaBeHCTBO (1) K KAHOHMYECKOMY BHAY U TIPUME-

HuM M3M.

(1) & 25-5°+5"-23-log, 4’ >0 < 25-5°+5%-26>0. (2)
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ITycts t=5",¢>0.

1 , Y
Q) o {25t+;—26>0, - {25¢ ~26t+120, _ {(25r 1)(t-1)>0, -

/>0 t>0 t>0

{gi5;5;—1)(5x—1)20= o (7 -5)5-5')20 o
5-1)(x+2-0)5-1)(x-0)20 < (x+2)x>0 < xe(—o0; —2]U[0; +x).

OtBer: (—oo; —2]U[0; + ).

3 <0 (1)
23x—4 _(O 5)6—2X N

32x2 +10x-12 372x2 +2x+9

IIpumep 4. Pemure HEPAaBEHCTBO

Pemenne. (1) < i e <0
[Tpumenum M3M.
(B-1)x" +10x-12-(-20" +2x49)) 4’ +8x-21_
2-1)((3x-4)-(2x—-6)) x+2
(2x+7)(2x-3) <0
x+2
—~ + - +
o O — P (—oo; —3,5]u(— 2; 1,5].
3,5 -2 1,5 x
OtBer: (—oo; —3,5]U(-2;15].
IIpumep 5. Pemmre HepaBeHCTBO 27 —13-9° +13-3 =27 >0 (1)

Pemenue.
1) IlpuBenem HepaBeHCTBO (1) K KAHOHUYECKOMY BUTY.

ITycte t=3",¢>0.

0 o {z313z2+39r2720, - {(t327)(13t239t)20, -

t>0 t>0
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{(t—3)(t2 +3t+9)-13¢(¢ —3)> 0, - {(r—3)(t2 ~10¢+9)>0,

t>0 t>0 g
{Etg)(t 9)e-1)=0. (3*-3)3*-3*)3"=3")=0 (2)
2) ITlpumenum M3M.

2) < GB-1)E-1)B-D)(x-2)3-1)(x-0)>0 < (x-1)(x—2)x>0.

o ° - > xe0; 1]U[2; + o).

Otger: [0;1]U[2; + ).
9% —82.3" 4 5443052

Ipumep 6. Pemure HEPAaBEHCTBO 305 3 >9 (1)
Pemenne. [IpuBenem HepaBeHCTBO (1) K KAHOHUYECKOMY BHAY U MPHUME-
HUM M3M.
b X 0,5x _0. 0,5x 2x X
(1) - 9" -82-3 +544(—)59-3 9.3 +2720 - 3 ?52 3 +8120 -
305 -3 305 -3
x x X 4 x 0
o o B o
B-DG-4)B-D)x-0),, o G=4x,, o [0; 2)U[4; +o0).
(3-1)(0,5x—1) x—2
Otger: [0;2)U[4; + ).
503" -3 283"
IIpumep 7. Pemure HEpaBEHCTBO >2 (1)

19—\8—3*

Pemenne. [IpuBenem HepaBeHCTBO (1) K KAHOHUYECKOMY BUIY U MPUME-
HUM M3M.
503" -3 —28 3|~ 38+ 283"
1) <
19-[8-3"

QX __n3-x
50 o 12-3"-3 S0 o
19-8-3*
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Po123427 o (-3)3-9).
3 -§-19 (3*-8f —19*
G -3)3-3) 0 (' -3)3-3")
G -8-19)3"—8+19)" — -3 +11)

Otger: [1;2]U(3; + ).

5:4"-6-7-10" +4-25" <

Ipumep 8. Pemure HEPAaBEHCTBO s 3

2 (1)
Pemenmne.

I. ITpuBenem HepaBeHCTBO (1) K KaHOHMYECKOMY BUlY U puMeHUM M3M.

0 <

5:4"-6-7-10"+4-25"-2-25"+6
1) < <
257 -3
2:25°=7-10" +5-4* <
257 -3 a

0 < Lx) <0, (2)
g(x)

rae f(x)=2-25"-7-10" +5-4%, g(x)=25"-3.

IL. 3amenum Qyukiuu f(x) ug(x) Ha GYHKIMU PaBHOTO 3HAKA.

1) f(x)v0 < 2-5-7-5.2"+5-2>v0 (3)

f(x) — OMHOPOAHBI MHOTOUJIEH BTOPOI CTENEHN OTHOCUTEIBHO (DYHKIMI

5" m 2°. Tak kak 4" >0 Vx e R, TO pa3JieIuM HepaBeHCTBO (3) Ha 4.

RERERIES GRS (BEHER
(-GN 5o = ool oo = s

2) g(x)v0 < 57 -5%°v0 < (5-1)(2x—log,3)v0 <

x—k)gTS3v0 = x—logsx/ng.
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x—log, V3
_ N B .
o‘ 1ogi7§ T X x &(—o0; O]U(log5 3; 1].

OtBet: (—oo; O]u(log5 V3; 1].
Hpumep 9. Peunte nepasenctso (4—15) +(4++15) <62

Pemienue.

1) Tak kak (4 \/_) (4+\/_) 16—-15=1, T0 (4+\/_y

2) (1) & ([4-15) + <62

(a-15) 15)‘ B

ITycTh t=(4—\/E)! =a’, Thae a:4—\/E, ae(O; 1), t>0.

t

t>0 £>0,

t>0

1
Q) o {t+——62£0, - {t2—62t+1§0, - {(t—t])(t—tz)so,

rae 4, =31-+/960 =31-815 = (4— 15 =a’,
t, =31+~/960 =31+8v15 = (4 +/15) =(4—15)" =a™.

{(3) - {(ax_az)(ax_az)so, o (¢ -a)a —a?)<0

(4) xeR
(a—1)(x-2)(a-1)(x+2)<0 < (x-2)(x+2)<0 < xe[-2:2].
Oteer: [-2;2].

x-1)° x*-2  gl-2x
Ipumep 10. Pemmnre HEPaBEHCTBO S +0,04-5 >~ <o

Pemienue.

N—"

L) o /Weo,

glx)
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rae f(x)=5"" +0,04—5"2 —5"2, g(x)=+/22 —27 — 2%,

IL. Ipumenum M3M. 3amenum GyHkimu f(x) v g(x) Ha QYHKIMHA pAaBHOTO
3HaKa.

1) f(x)v 0. Bocronb3yeMcst METOOM IPYIIIUPOBKH.

f(x)v0 < (5)‘”)‘+l - 5“)— (5" -52)v0 <

572552 —1)-52(5 7 —1)v0 < (5 —50)(5)“22 —52)v 0 <

(5-1)3-2x-0)5-1)(x* —2=(-2))v0 < —(2x-3)> V0.

f—

2x+3 __ Ax+l _ ~H2x+2 x+1 Jnxtl 1 oxtl
2 elv0 o {2 2 -2 vo, {2 (227 —1-2")v 0,

D2¥3 _qxtl 5 yxtl (2x+2 _ 1)2 0

{2)‘“—2%0, - {(2—1)(x+1—0)v0, - {x+1v0,

272 _ 20> (2-1)(x+2-0)>0 x+22>0.
—(2x -3 )? (2x —3)x*
ML) o 4 xa1 "% o i o =22
x+22>0 x>-2
+ - - +
O. o L
o = x xe[-2;—1) {0} U[L,5; + )
L
-2 x

OtBer: [-2;—1)U{0}U[L,5; + o).

(log,5)" —(log, 5)
Ipumep 11. Pemnre HEPAaBEHCTBO = <0 (1)
(log,5)™ —xlog.. 5

Pemienue.

1) Ilycth a=log, 5, a <(l; 2).

xlog,. 5=log,5=a,
3" #1(x=0)
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D) o a7 o JaDre2-)"" & |z
x#0 xz=0 xz0
+ - +
_tf 0 Z ; xe(—l;O)u(O;4].

Otset: (—1;0)U(0; 4].

(2 -6x-7)5""-25) 0

IIpumep 12. Pemure HEepaBEHCTBO T g0 e gy

Pemenue.

I. ITpuBenem HepaBeHCTBO (1) K KaHOHUYECKOMY BUY U TpuMeHUM M3M.

TGN
W) & AeRLE, @

rae £(x)=x>—6x—7, f,(x)=5""1-25, f,(x)=472"020 _30. 002700 gy
I1. 3amenum yHKIIUN ﬁ.(x), i=1,2,3 Ha QyHKIUU PABHOT'O 3HAKA.

1) £(x)v0 < (x=7)(x+1)vO0.

2) f,(x)v0 = 7 -5v0 o (5-1)(x-1-2)v0 & (x-1f-4v0 =
(x—-1-2)(x-1+2)v0 < (x-3)(x+1)vO0.

3) f,(x)voO.

IycT =2 tak kaK 2x> +9x+20>0VxeR (a=2>0, D<0) =

V2x249x420>0 = ¢>1.

2 _30¢ - ~32)(r+2)v0 ~32v0
Fv0 o {z 30r-64v 0, {(t )¢ +2)v o0, - {t v 0,
r>1 t>1 t>1

R

JI29m 70 s
{2 —2°v0, (2—1)(\/2x2+9x+20—5)v0 N

xeR

2x* +9x+20-25v0 < 2x* +9x-5v0 < (2x-1)(x+5)v0.
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. ) o & ‘(273(1‘3(135’; ; 350

+ - - + - +

o - o
-5 105 37
x € (—oo; —S)U{—I}U(O,S; 3]u[7; +00).

OtBeT: (—o0; —5)U{-1}u(0,5; 3]U[7; + ).

(5955 507\ —ax—50-3)

Hpumep 13. Pemnre HEPAaBEHCTBO (2x2 o )(3x_6 1) <0 (1)
Pemenue.
L) folx)
I. (1 <0, 2
UMVIRNIER @

rae f,(x)=5""" —50 2 p () =337 —4x—50 -3,

fi(x)=2" ~16, f,(x)=3"°~1.
II. IIpumenum M3M. 3amenum Qyrkiun f(x),i=1,2,3,4 Ha QyHKIMH

PaBHOTI'O 3HAKa.

1) fi(x)v0 < (5—1)(\/3\x\+3—Jx2—25)v0 =

{(3\x\+3)—(x2—25)v 0, {—Qx\2—3\x\—28)v 0,

=
x?=25>0 x2=25>0

{—Qx\—?)ﬂx\w)vo, n {—(x—7)(x+7)v0,
( (

x—=5)(x+5)>0 x—5)(x+5)>0.
2) £,(x)v0 & x> —4x-50-3’v0 & x* —4x-77v0 < (x—11)(x+7)vO0.
3) £i(x)v0 = 27 -2'v0 o (2-1)(x-4)v0 < (x—2)(x+2)vO0.

4) filx)v0 = 3°-3°v0 < (B3-1)(x-6-0)v0 < x—-6Vv0.

(x—=7)(x+
L. 2) = { (x—2)(x 2)( )
(x—5)(x+5)=0

49



_ — + - + - t
° OO O ®
7 2 2 6 7 11 x xe{=700(6; 7]U[11; + ).
+ — +
® &
-5 5 X

Otreer: {-7}U(6; 7]U[11; +0).

Hpumep 14. Pemnre HEPAaBEHCTBO

(6“7 g j (V3x* —10x+7 -2)

4xlog43 . 32x2—5x _1

>0 (1)

Pemenue.

L() %zo, (2)

re £(x)=6""1-6""", £(x)=V3x —10x+7 -2, f;(x) =47 325,

IL. IMpumenum M3M. 3amenum Gyukuun f,(x),i=1,2, 3 Ha QYHKIUH paB-
HOT'O 3HAKa.

D ()v0 e (6-1)x+7-R -3x+2)v0 =

(x+7) —(* =3x+2f v0 < (x+7-x*+3x-2)(x+7+x* -3x+2)v0 <
—(¢* —4x=5)(x* —2x+9)v0 & —(x¥*—4xr-5)v0 < —(x=5)(x+1)vO,

x> =2x+9>0 VxeR,Tak Kak a=1>0, D<0.

R

2) ,ix)v0 <
) £.(x) {3x2—10x+720 3x> =10x+72=0

{(3x ~1)(x-3)voO,

(Bx—7)(x-1)>0.

352 —10x+7 -4\ 0, {3x2—10x+3v0,
=

3) fi(x)v0 o (@) .37 V0 o 3731V o

P 3000 o (B-1)2r —4x-0v0 < x(x—2)vO.
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—(x=5)(x+1)(B3x-1)(x-3) >0 (x=5)(x+1)3x-1)(x-3) <0

IIL 2) = x(x—-2) o x(x—2) o
(Bx-7)(x-1)=0 (Bx-7)(x-1)>0.
-+ -4 -y
—o0 *—o0 —o—o
0 % 203 5 xel[-1; O)u{l;l}u[& 5].
+ - 4 3
.
17 f
3

Otser: [-1;0)uU B, 1} U [3; 5].

Ipumep 15. Pemnre HEPaBEHCTBO
(4\/2x2—x + 2\/ 2x2—x+1 _ 8) (8log2(x+1) _ x3 _ 10x + 3)

>0 1
(7 +1—px—4)0.9° " — 0,97 7] > (1)

Pemienue.

o K0,
AP A R @

rae fl(x):4\/2x2—x +2\/2x2—x+1 —8, fz(x)zglogz(xﬂ) _x3 _10x+3,

() =[x +1-2x—4|, f,(x) =097 —0,9%

II. IIpumenum M3M. 3amenum Qyukuun fi(x),i=1,2,3,4 Ha QyHKIMH
PaBHOI'O 3HAKA.

1) £(x)vo.

ITycTh t=2m,TaKKaK VXl —x20 = =1,

Fv0 o {;‘;4—12t—8v0, - {Et;14)(t—2)v0, - {i:f;g -

PR JV)) - (2—1)(\/2x2—x—1)v0, - {2x2—x—1\/0,
(2—1)(\/2x2 —x —o)z 0 2x* =x>0

=
pVarix 905
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{(2)( +1)(x-1)v0,

x(2x—1)>0.

2) £V o (x+1) —x* =10x+3v0, -
: x+1>0

xé+3x2+3x+1—x3—10n+3v0,<:> 3x° —7x+4Vv0,
x+1>0

x>-1

{(3x—4)(x—l)v 0,

x>-—1.
3) £,(x)v0 < (7Tx+1F —-(2x-4)YVv0 <
(7x+1-2x+4)(7x+1+2x-4)v0 < (5x+5)(9x—3)v0 (x+1)(Bx—1)v0.

4) £,(x)v0 = (09-D(Bx —x-1)-2x* +3x+4)v0 =

—%ﬁ2—4x—5>¢0 < —(x=5)(x+1)voO.

(2x+1)(x—1)’(3x - 4) 50 2x+1)(x—1)’(3x-4) <0
L. 2) & {-(x+1Y@Bx-1)x-5) < {(x+1VBx-1)(x-5)
x(2x-1)>0, x> -1 x(2x-1)=0, x> -1

+ + - + o+

O L g oO—@ @ x O '
-1 _055 1 1 ﬂ 5 X
+ = 3 3 + 4
—— xe[-05; O]u{l}u[—;S).
0 05 . 3
-1 X

()TBeT![—Oﬁ;O}J{ﬂ&J{g;Sj.

52



4.3. [IpuMepsbI 1J151 CAMOCTOATEILHOTO PelIeHUs
Pemmre HepaBeHcTBa:

2 1
1. (0,5) - 2@ <—,
(05) 64

3. (43) " z(\/7+4\/§—2)'. 4. §3 <( 31+1243 2)‘

5.2 > (\/33 +128 - 1)’. 6. 3" —25<log,125-3"".

2. (0,477 < (0,4).

[x-3]
7.2 —13>log, 81— 2", g _t4 o,

4x2 +3x-2 (0’5)2)(2 +2x—1
3" -9

9. <0. 10. 257 — X2 .2 <16 —-2x°.

11. 37+ —9™2 3" .27 1.8]1.2" >0, 12, 4.777% — 3240 0. 72%3 4 3273 <,

32*—5\-27-2)‘—23**

5.3 43 -

13. 14. >3
93" 2 —3-11
13-3"-3"" -3 21-2° -2 -3 -2
15. >1. 16. >1.
~[2-3" -p-2r
23-3"—3*" —|4-3" 21 19 _13.36" +15.9%
17. >1. 18. 4 [2-13-36° +15-9 >6.
_‘4_3)‘ 81" -2

19. (3242 + (31242 ] =e. 20. (V2 +1) +1<2(v2-1).

3(x+2 34x+4 3x2—3+i

.(\/7—4\/§)K+(\/7+4\/§)'314. 22. 27 > .

2
VAT 417 -2 -5

[u—y

23. (10g2 3)x _(logz 3)2 > 0.
(log,3)™ —xlog . 3

(xz—x—12)( 5V 3.5 50)
2‘7x l‘ 2‘2x+4‘

24. <0.

(4x2+3x—2 0, 5227 422 1)(2x 4x— 10)

25. (() 7559 _ 0,73 1)(3W 81)

<0.
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R/ 2 52 -2)
] (3)5272 B 9)(7#10 _ 7) <

(3)“2*5“” —3"‘5j(J2x2 Y5xt1l-3)
27

6xlog65 . 57x+3x2 _1

[ofo75 _ 7. 3557w _yg)(greten) 4 2 s _10)

26 0.

<0.

28. (5x—9]—Px +3]){0,47 > — 0,47 =0
OT1BeThI:
1. (—o0; —2]U[4; +0). 2. (—o0; 0,5)U(L; +0).
3.. (—o0; —2]U[5; + o). 4. [-2;7].
5. (—oo; —2]U[5; + ). 6. [-1;2].
7. (—o0; —1]U[3; +0). 8. (1;3)u(3; 5).
9. (—oo; —2,5]U[0,5; 2). 10. (—oo; 1]U[2; +0).
11. [-2; 0]U[2; + ). 12. (—o0; —1,5].
13. (0; 1)U (4; + o). 14. (—o0; 1]U[2; 4).
15. {I}U(2; + ). 16. (3; + ).
17. (2; + ). 18. [-1; 0] U(log, v2; + ).
19. (—oo; —2]U[2; +0). 20. (—o0; 0).
21. [-2;2]. 22. (—o0; —1,75]U{0}u(2; + o).
23. (-1: 0)U(0; 2], 24, [-3: —l]u(—%; O}u{4}.

25. (-5, -3)u{-2,5}U]0,5; 2] U(4; +0). 26. [-10; —6]U {6} U (11; +0).

27. [— 4; —gj u{-2}ul-0,5;0). 28. [-0,4; 0]u{2}u(4; 7).
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5. JOTAPUOMHUYECKHUE HEPABEHCTBA

Pemenue norapu()MUUeCKUX HEPABEHCTB OCHOBAHO HA MOHOMOH-

Hocmu jorapupmMuueckod QyHKIUU y=log, x, KOTOpas npu a>1 MOHO-

TOHHO BO3pAcTaeT, pH a  (0;1) MOHOTOHHO YOBIBAET (a = const,a>0,a #1).

5.1. YcaoBusi paBHOCHJIbHOCTH 1iisi M3M

a>1, a € (0;1),
S (x)>0, f(x)>0,
l. log, f(x)viog, g(x) < A () >0, U (1) > 0.
f(x)vgx) Lf(x) A g(x)
a>l1, a € (01),
f@)=g@vo, - |=(f-g@)v0.
f(x)>0, f(x)>0,
g(x)>0 g(x)>0.

BeiBoa: log, f(x)—log, g(x)v0 <

(a=1)(f(x)-g(x)v0,
f(x)>0,

g(x)>0,

la>0,a=1

Yacmuoie cnyuau

f@)-g@ o
a—1

f(x)>0,

g(x)>0,

a>0.

1. log, f(x)-bv0 < log, f(x)-log,a"v0 <

flx)-a"
(a-)(fx-a")vo, a1 V"
f(x)>0, < 1 f(x)>0, S
a>0, a=#l a>0.
log,,(f(x)-g(x))-log,1v 0
2. log, f(x)+log, g(x)v0 < < f(x)>0, =S

g(x)>0
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(a-1)(f(x)-g(x) -1)v 0, f@-g@-1
f(x)>0, a—1

(x)>0 & < f(0)>0,
§>Oa;;1 g(x)>0,
’ a>0.

5.2. Ilpumepsl ¢ pelIeHUAMHA

IIpumep 1. Pemnte HepaBeHCTBO log (x2 —3x+ 2)+1 >0 (1)
Pemenue.

(1) & —log,(x* —3x+2)+log,2>0 < log,(x* —3x+2)-log,2<0 <

{(2—1)(x2 ~3x+2-2)<0, o {x(x—?))ﬁ 0,

x*=3x+2>0 (x=2)(x-1)>0

@ ®
0 3 x xelo;1)u(2; 3].
1 2 X
Otsert: [0;1)U(2;3].
IIpumep 2. Pemnte HepaBeHCTBO log, 5T (Sx—x2 —3)2 0 (1)
Pemenue. [Ipumenum M3M.
[ycts a=1-+/5++11-2410.
~1)5x—x>-3-1)>0
1) < loga(Sx—x2—3)—log0120 2= {(a )(x * ) R
5x—x>=3>0
(a—1)(5x—x>—4)=0, (2)
x*-5x+3<0 (3)

1) a—1=~11-2410 =+/5.

CpaBHUM a—1v 0.

a—1v0 < J11=2J10v+/5 < 11-2J10v5 < 6v2/10 <
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3va10 < 9<10 = a—1<0.

%) {(i) - {x2—5x+420, o {(x_4)(x_1)20,

(3) x*=5x+3<0 (x—x,)(x—x,)<0,

rjae x1:5—2\/ﬁ; x2:5+2\/E; 3:\/§<x/§<\/ﬁz4; —4<-13<-3 =
05<x, <I; 4<x,<45.

@ @

1

4 Y xe(x;1]ul4 x,).
xlv x; X

OT1BerT: 5_\/E;l U 4;5+\/E .

2 2
IIpumep 3. Pemute HEpaBEHCTBO log (4—x2)> log 5 (6} -3) (1)

Pemenne. (I) < log, (4—x*)-log,(61d-3)>0 <«

(0.5-1)((4—x*)—(6]x]-3))> o, o +6x|~7>0,
4—x*>0, & xP-4<0, =
6]x—3>0 2lx|-1>0
(d+7Mx[-1)>0.  [l|-1>0, (x-D)(x+1)>0,
(x-2)(x+2)<0, < {xe(-2;2), o Jxe(=2;2),
(k) —1>0 2x-1)2x+1)>0 2x-1)2x+1)>0
1 . !
- N > xe(=2;-1)u(l;2).
05 05 .

Oteet: (—2;-1)U(l; 2).
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IHpumep 4. Pemure HEPAaBEHCTBO

x+1 x*—6x+9
log.|log.| —— | |<lo lo R m— 1
g{ gs(x_Jj g;[ g;s[x2+2x+1D (D)

Pemenne. [IpuBenem HepaBeHCTBO (1) kK KaHOHUYECKOMY BHUITY.

(1) © log,|lo (X+1)«<—lb —lk) (x_3T =
83| 108s| 3 3083 75085 T

bgsbg{}ﬂﬁJ +llog310g5£ir—1 <0 <
x=3 3 x-3
bg3kg5(x+l -+lbg3kg5(x+lj <0, -—bg3kg5(x+1j <0,
x=3 3 x=3 x—3
= =
x+1>O x+1 0
(x—3 x-3
x+1
log3fbg5(————)j—iog3l<(x
x=3
x+1>O
x—3
[Tpumenum M3M.
(3-1) log [x+1j—1 <0 ?) x4l —log,5<0
|\ v23 ) gsx—3 gs ,
kgs(x+lj>0, = kgsﬂiilj—kg51>0, =
x-3 x-3
x+1>O x+1>O
x—3 x—3
(5—1)("%—5) 0,
X — _
Ry x+1_5<0, x+1 5x+15<0,
(5—1)(x —1J>0, o X3 =N =3 <
x—3 x+1 x+1-x+3
-1>0 —>0
x+1 x-3 x=3
>0
x-3
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—4x+16
<0, x—4
x-3 >0, x—4>0,
& 4x-3 =N o x>4 o xe(4;+m).
4 x—3>0

>0 x—3>0,

x—3
OtBeTt: (4; +x).

Ipumep 5. Pemure HEPAaBEHCTBO

1+ log, (x* + 7x+10)+10g1(xT+5j > log, (3x” +16x +20) (1)

3

Pemenne. [IpuBenem HepaBeHCTBO (1) K KAHOHUYECKOMY BHUIY U MPUME-

auM M3M.

1) < 10g3(3x2+16x+20)—1—10g3(x2+7x+10)—log1(x7+5)§0 =

3

log,(3x +10)(x +2)—log, 3—log,(x +5)(x + 2)+10g3(xT+5j <0 <

3x+10)(x+2)(x+5 ( 3x+10
o 27(x)+(5)(x)+(2) <o 08—y =0
(3x+10)(x +2)>0, o Jx+5>0, o
(x+5)(x+2)>0, x+2>0,
x+5>0 3x+10>0
(3—1)(3“10—1}@, {x31—7, 17

27 S 3 & xe(—2;?]

x>-2 x>=2

OTBeT: (— 2; %}

IIpumep 6. Pemmte HepaBeHCTBO

(log, (x* = 3x)-2)(log ; (x* +11x+30)~log,, 4—1)
log,(x+7)- log,, , (12 —x)

<0 (1)

Pemenue. [Ipumenum M3M.

(1) o (logz(x2 —3x)—10g2 4)(10g5(x2 +11x+30)—10g5 20)

<0 &
Oog3(x_F7)_iog3l)ﬁogOJ(lz__x)_longl)
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(2—1)(x2—3x—4)(5—1)(x2+11x+30—20)SO (x=4) (r+1)(x+10) _
B-1)(x+7-1)(0,7-1)(12—x~1) ’ (x+6)(x-11)
x> =3x>0, = <x(x—3)>0,
x* +11x+30>0, (x+5)(x+6)>0,
x+7>0,12—x>0 xe(=7;12).
T - + + - +
o O L L O
-10 -6 —1 4 11
o—-o0
o 3 x xe(=7;-6)u{-1}ul4;11).
0—O
-6 -5 .
O o—>
=7 12

Oteer: (-7;-6)ui{-1}U[4;11).

10g2(42x+1 _ 7.2 10)

Ipumep 7. Pemure HEPAaBEHCTBO % <2 (1)
x+1,
Pemenue.
I. ITpuBenem HepaBeHCTBO (1) K KAHOHUYECKOMY BUY.
2x+l _ 7 ~H2x+l \ B
) log, (4> —7-2>*" +10) (2x+3) o
x+15
2x+1 2x+1 2x+3
10g2(4 —=7-2 +10)—10g22 <0 o £(x) <0, )
x+15 x+15

rae f(x)=log, (4" —=7.2>" +10)-log, 2>
IL. 3amennM GyHKHO f(x) Ha QYHKLIUIO PABHOTO 3HAKA.
1) t=2""""t>0.

2_ J—
2) f(X)v0 {logz(t 7t+10) 1og24tv0,<:>

t>0
(2-1)(> -7t +10-4z)v 0, £ ~11+10v 0, (t=10)(t-1)v o,
> =7t +10>0, & P -Tt+10>0, < {(t-2)t-5)>0, <
t>0 t>0 t>0
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(22x+1 _ nlog;10 )(22x+1 _ 90 )V 0,
(22x+1 _ 2)(22x+1 . 210g25)> 0, <
22x+1 > O

(2-1)2x+1-1log, 10)(2—1)(2x+1-0)v 0, (2x—log, 5)(2x +1)v 0,
{(2 )(2x+1-1)(2-1)(2x+1-log, 5)> 0 {2x(2x—10g22,5)>0

{( ~log, 5 )(x+0.5)v 0,
(—log2ﬁ)>0

(x —log, x/g)(x +0,5)
IIL 2) < x+15

x(x—log2 \/27,5)>0

<0,

- + - +

15 -0,5 log, J5ox

(o]

O log, 25 *
xe (=00 —1,5)U[-0.5; 0)U (log, y2.5; log, V5.
OtBeT: (—o0; —1,5)U[-0,5; O)u(log2 J2,5; log, \/g]
IMpumep 8. Pemmre HEPAaBEHCTBO

14* g (4-2°)

7(10g7 (x-3) )4 log,(x +2) 4(10g7 (x-3) )4 Jog (x+2)

Pemienue.

(D

I. Yopoctum HepaBeHcTBO (1) 1 mpuBeIeM ero K KAHOHUYECKOMY BHUTY.

1) 14 :2 -7
7 7

=2%. 7x*1 — 0. (210g27 )‘*l _ ¥, 2(x—1)log27 )

(427 2227
4 2

3) Paznenum Hepasenctso (1) na 27, E(z" )= (0; +o0).

2) — 2x . 2x2+x72 )
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2(xfl)log2 7 2x2 +x-2

(x~1)log, 7 _ x24x-2 < O,
1) < Sa— <0 < log,s(x +2) =S

(10g7(x_3)2)4 log,(x +2) (10g7(x—3)2)4 20

2(x—1)10g2 7 2(x+2)(x—1)

5

<
log,(x+2)-log, 1
(x=3) >0, (x=3)" #1.

II. ITpumennm M3M.
@-D(x-Diog, 7-(x+2)(x-1) ., [x=D(x—(log,7-2)) _

- 2 b

(6-1)(x+2-1) N x+1 =N
x+2>0, x#2, x#3, x#4 x>-2, x#2, x#3, x#4

(x—1)(x—log,1,75)
3 x+1

>0,

x>-2, x#2, x#3, x#4.

Ouenum log, 1<log,1,75<log,2 = 0O<log,1,75<1.

— + - +
O @ L

-1 log,1,75 1 x

O O Qe Qo>

-2 2 34

xe(-1; log, 1,75]u [1; 2)u(2;3)U(3; 4)U(4; + o).
Otser: (-1; log, 1,75]U[L; 2)U(2; 3)U(3; 4)U(4; + o).
IMpumep 9. Pemure HEPAaBEHCTBO

+d 5oy (1)

10g4(x + 5)4 -log, (x+4)* +log,

Pemenne. [IpuBenem HepaBeHCTBO (1) K KAHOHUYECKOMY BHUIY U MPUME-

HUM M3M.
4 2
Elog2 ‘x+5‘-Zlog2‘x+4‘+310g2‘x+4‘—log2‘x+5‘—3> 0,
1) < . o
(x+4) -0
x+5
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1og2\x+5\ logz\x+4\+3log2\x+4\ log,[x+5-3>0,
4+oo) M

logz\x+5\ (1og2\x+4\ 1) +3(log,|x + 4-1)> 0, -

{(bgz\x +4| - 1)(log,|x + 5]+3) > 0,
{(logz‘x + 4‘ log, 2) (logz‘x + 5‘ log,27)> 0,

(2—1)(\x+4\—2)(2—1)(\x+5\—%)>0,

xeM

y—

N

x € (~oo; —6)u(—5%; —5)u(—2; +00).

OtBeT: (—oo; —6)u(—5%; —SJU(—Z; +00).
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Hpumep 10. Pemnre HEPAaBEHCTBO

10g3(x2 —2x—7)8 —1og2(x2 —2x—7)5

3x* —13x+4 =0 (1)
Pemenue.
L(1) S >0, (2)
g(x)

rae f(x)=log,(¥* —2x—-7) —log,(x* —2x=7f, g(x)=3x> —13x+4.
[Ipumenum M3M. 3amenum ¢yukmuu f(x) 1 g(x) Ha QYHKIMU paBHOIO
3HaKa.

IL £(x)voO.

1) Iyctb t=x> —2x-7.

log.t* —log,t° v 0 8log.|f| —5Slog, £V 0,
2) f(X)VO PN {0g3 0g,l Vv, PN { g3H g2 =

t>0 t>0

8log, ¢
8log,t—5log, tv 0, 9820 s g, tvO0,

log, <
t>0

t>0
8_51& .logz l‘\/o, (3)

log, 3

t>0 (4)

Ouenum (8—5log, 3)=log, 2* —log, 3’ :logZ% >log, 1=0;

8—5log, 3 S

log,3>log,2=1, = 0.
log, 3
log, tv 0, log, (x> —2x—7)-log, 10,
oo _ Jogle-2e-7)tog1v0,
>0 x?=2x-7>0

2-1)(x* —2x=7-1)v 0, {x2—2x—8v0,
p— f—

(x =2 )(x—x,)>0
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{(x—4)(x+2)v 0,

(x—xl)(x—x2)>0,
rae X1=1—\/§=1—2\/§; X2=1+\/§=1+2\/§ .

IIL g(x)v0 < (Bx—1)(x-4)vo0.

(x—4)(x+2)20’ x+220,
IV.(2) & {(x-1)(x-4) < {3x-1
(x—xl)(x—x2)>0 (x—xl)(x—x2)>0,x;t4.
° o
. ! * ye(or—2]u(l+2v2; 4)u(4; +).
3
X o4

OtBer: (—o0; —2]U(1+242; 4)U(4; +0).
Ipumep 11. Pemnre HEpaBEHCTBO

+ 1 < : 1
log,(7-3x) " lg(4x> —5x+1)

log 7-3x 5

(D)

Pemenue. IIpuBeneM HepaBeHCTBO (1) K KAHOHUYECKOMY BUJlY U TIPUMeE-

HuM M3M.

1
1g(4x2 —5x+ 1)

(l) = IOg 7-3x 5 + 1Og 7-3x 2 <

1 1 lg(4x? —5x+1)—1Ig(7 - 3x)

- <0 <0
1g(7-3x) lgldx* —5x+1) i lg(7 —3x)- lg(4x® —5x+1) d

lg(4x? —5x+1)—Ig(7 - 3x)
(1g(7 ~3x)-1lgl)- (1g(4x2 —5x+1)—1g1
(10—1)(4x> —5x+1—-7+3x)
(10-1)(7-3x-1)(10-1)(4x> - 5x+1-1
4x* =5x+1>0, 7-3x>0

<0 <
)

)SO, -
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2 J—
(6 i‘ );x)_(jjccz_—ix) =0 ()(cx—+21))(512; — 53))x =0,
e
(x—l)(4x—1)>0,x<% (x—l)(4x—1)>0,x<%.
- + - + - o+
e O O———0
-1 0 125 1,5 2
O0—0 _ . 7
025 1 i xe[-10)u(1,25 1,5]u (2, gj .
o—>
z x
3

Otset: [-1; 0)U(1,25; 1,5]u[2; 9

Ipumep 12. Pemnre HEPaAaBEHCTBO

(x> = 25)(7% — 77 0 0
(x = 7)(log, ;(4x* +9) —log, (44 —4x))

Pemenue. [Ipumenum M3M.

(x=5x+5(7-1)Bx+4-2x+1) >0

1) & ¢ x=DO3-D@x*+9-44+4x)
44—4x>0
(x=5)(x+5) <0 (x=5)(x+5)
(x=7)@x* +4x-35) = & <(x-7(2x+7(2x-5)
x<l11 x <11
+ + — + - +
@ O O ® O
-5 3,5 25 5 7 x

x e {-5}U(-3,5 2,5 U[57).

OtBet: {~5}U(-3,5 25 U[57).
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log, ,(8+2x—x*)-2-log,,(x+2)

IMpumep 13. Pemnre HEPaAaBEHCTBO 7 >0 (1)
592 4 ggin T 52
Pemenue.
L) o s (2)
g(x)

rae  f(x)=log,,(8+2x~x")-2log,,(x+2), g(x)=Sm+8sin%”—5l-m

[Ipumenum M3M. 3amenum ¢yHkIuu f(x) U g(x) Ha GYHKIUH PABHOTO
3HaKa.

IL /()v0e 10g0’7(8+2x—x2)—10g0’7(x+2)2vO’
x+2>0

(0.7 =18+ 2x — x* — (x + 2)*)\ 0,

x>-2, &

8+2x—x*>0

r—(8+2x—x2—x2—4x—4)v0, x*+x-2vO0,
x>-2, & Jx>-2, &
\x2—2x—8<0 (x—4)(x+2)<0
(x+2)(x-1)vO0,

{x—lvO,
x>-2, Rt
—4<0 xe(-2;4).

III. g(x)vO
1) sin7—ﬂ:sin(7z+£):—sin£:—0,5.
6 6 6

2) t=5""%; Tak Kak ~x—220, TO >1.

3) g(x)v0 <

t—4—§\/0, t* —4t-5v0,
t =
r>1

t>1
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{(t—S)(t+1)\/O, {t—SvO, {sm—sw,
= = =

t>1 t-1>0 592 52>

{(5—1)(«/x—2—1)v0, {x—2—1v0, {x—SvO,
= =

5-1)(x-2-0)=0 x=220 X2
x__lz()’
IV.(2) & <x-3
xe(=2;4), x> 2.
° o
1 3 x
i) 4 . x e (3;4).
®
2 x

OtBeT: (3;4).

Ipumep 14. Pemnre HEPaBEHCTBO

log,(3x* —4x +2)—/log,3x” —4x +2)-1

(3log,, 27x)-log, x —2(log, x +1) = (1)
Pemennue.
L) o /W -
g(x)

rae f(x)=log,(3x* —4x+2)-/log,3x* —4x+2)-1,
g(x)=(3log,, 27x)- log, x —2(log, x +1).
[Tpumenum M3M. 3amennum Qynkiuu f(x) u g(x) Ha QyHKIUM PABHOTO
3HaKa.
IL £(x)voO.
1) Hyctb z=3x" —4x+2, log,(3x* —4x+2)=2log, z, z>0.

2) f(x)v0 < 2log,z—4/log,z—1v0 (3)
3) t=./log,z, t>0.
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R

- 2t +1)(¢ -1 -1
5 0) {2t (=1v0, {(t+ )¢-1)vo0, - {t v 0,
120 t=0 t>0
log,z—1v0, {10g9z—1\/0, {10g9z—10g99\/0,
= =
J9og,z =0
(9-1)(z-9)vo,
O-1)(z-1)20,
z>0

log,z2>0 log,z—-1log,1>0

z-9v0, 3x* —4x-7v0, Bx-7)(x+1)vo0,
= =
z—1>0 3x —4x+12>0 B3x—1)(x-1)>0.

IIL g(x)v0 < (3(1+%10g3xD-log3x—2log3x—2vO (4)

1) u=log,x, ueR.
2)(4) & B+uu-2u-2v0 < W +u-2v0 o W+2)u-1)vo <

B-1)(x-37)3-1)(x-3)v0, -

(log3 x —log, 3_2)(10g3 x—log,3)v0 < {

x>0
(x—lj(x—3)v0,
9
x>0.
(3x—17)(x+1)<0’ 3ic—7 <0,
IV.(2) < (x—g (x-3) & (x—g)(x—?»)
(Bx-1)(x-1)=0, x>0 (Bx-1)(x-1)>0, x>0.
- + =
1 R
9 3
oo xe(O;lju(zﬁ)
11 . 9 3
R 3
0 X
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Ipumep 15. Pemnre HEPaBEHCTBO

log , (x[x{)—log (2= 3x)’
(V3x—2-4) (0,4‘%5 26,25 ”)

<0 ()

Pemenne.
O o
L) < 140 AF)
x e D(f,)nD(f,)nD(f;), (3)
e f,(x) = log, (vhi)—log (2 ~3x), /,(x)=3x—24,
£,(x) = 0,452 _g 057
x>0,
1) D(f)AD(L)AD() & 1(2-3xf>0, < x>§.
3x-22>20
O “
»{@ o 50
x>§ (5)

II. Tlpumernum M3M. 3amenum dyukiun f(x), £,(x), fi(x) Ha dyHKIMH

PaBHOT'O 3HAKa.

fi(x)vo, bgAﬂxD—ngZ—&ﬂvO,
1) 2 = 2 &
X>— x>—
3 3

2

xX>—

log, x* —log,(3x—2)\/ 0, (4-1)(x* —3x+2)v 0, (x=2)(x=1)vo,
= =
x> —

f(x)vo, P3x—2-4v0, 3x—2-16V0,
2) =

2 2
X >— x> — x> —
3 3
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3x—-18v 0, x—6vO0,
2 g 2

X >— X >—.
3 3

log? x—2 2(2—1og%&)
f3(x)v 09 (Z\J —[éj \4 O,
3) 2 o N 2 <
x>— o)
xX>—
3
log? x—2 3logy x—4
(Z) _(Ej v 0, (%—lj(logix—2—310g3x+4)v0,
5 5 o PN
2 x>
x> g 3
—(1og§x—310g3x+2)v0, —(log, x—2)(log, x—1)v 0,
2 = 2 <
xX>= x> =

2 =

{ (10g3 x—log, 9)(10g3 x—log, 3)v 0,
x>=
3

{— B-1)(x-9)3-1)(x-3)vo, ~(x=9)(x-3)vo0,
2 2

(x—2)(x—1) (x—Z)(x—l)
11l {(4) N —(x=6)(x-9)(x-3)" ~ N (x—6)(x-9)(x-3)
) x> 2 x>2
3
PR ST x xell; 2]u(3;6)U(9; +).
3

Otsert: [I;2]U3;6)U(9; + ).
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Ipumep 16. Pemnre HEPaBEHCTBO

(10g0,2(6—x)+10gﬁ Nx+3 +1)(10g7(6+7_x)—1—x)

<0 1
\2x2—2x+11\—\4x2—2x—21\ : (1
Pemenmne.
J1(x)- f5(x)
I (1 LI 2377 <0, 2
1) < ) (2)
rie  fi(x)=log,,(6—x)+log s Vx+3+1, f,(x)=log,(6+7")-1-x,

f(x)=[2x* — 2x +11|-[4x* — 2x - 21.
I1. ITpumenum M3M. 3amenum GyHKIUU f1(x), f2(X), f3(x) Ha GyHKIIUH
PaBHOTO 3HAKa.
1) ,(x)v0 < —log.(6—x)+log.(x+3)+log,5v0 <
log.(5x+15)-log,(6—x)v0 <

{(5—1)(5x+15—6+x)v0, - {2x+3v0,
x+3>0, 6-x>0 x €(=3; 6).

2) ,(x)v0 < log,(6+7 " )—(x+)Vv0 <
log,(6+7 ) —log, 7" v0 <
7-D6+7"=-7"HYVv0 < —(7-7"-7"-6)vO0

Ilycts t=7",t>0

—(7t—1—6jv0, - {—(7t2—6t—1)v0, @{—(7t+1)(t—1)V0,

t =
t>0 t>0 t>0
—_ —_ J— x_ 0 —_ J— J—
{ (-nvo. { (7 =7°)vo, o { 7-Da-ovo.
t>0 7°>0 xX€eR

3) (V0 < (257 —2x+11] —(4x> —2x =21 v0 <
(2x* —2x+11—4x> +2x +21)(2x* —2x+11+4x* - 2x-21)v0 <
(2x* +32)(6x> —4x-10)v0 < —(x*-16)3x*-2x-5)v0 <

72



—(x—-4)(x+4)Bx—-5(x+1)VvO0.

(2x+3)(~x) <0 (2x+3)x <0
4 (2) & {-(x-4)(x+4)Bx-5)(x+1)" = < J(x-4)@Bx-5)(x+1)" "
xe(=3;6) xe(-3;6)
. s
, LS -1 0 % 4 ,\ xe(=3; 1,5]u(—1,0]u(—;4).
3 6

Otreer: (—-3;-15]u(-1;0]u G 4).

5.3. [IpuMepsbI 1Jisi CAMOCTOSITEJIBLHOTO PelIeHUsI

Pemmre HepaBeHcTBa:

1. log, (* +2x-8)+3>0. 2. log, (x> —4x+3)<I.
3
3. log, 2=% <9, 4. log (4x—x>—2)>0.
2x+1 Y8-2741-43
5. log, (x* —5)<10g4(§‘x‘—3j. 6. 10g056(3—x2)>10g0’6(4‘x‘—2).
7. logz(log{;c—:)j < log;[log;(%n.
8. 10g4(10g2(x2 +2x+8))£1. 9. logs(logz(x2 —x+20))£1.

2
10. 10g08(10g6[x +XD <0.
’ x+4

11. log,,(2x* +18x—29)+2<log,,(x—1).
12. 2 +log,(x* +4x)+log, % >log,(x* +3x—4).

2 2
. (log (x> +8x)—2)(log,, s (x +x—2)+2)20.
log,,(x+11)-log,(5—x)
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14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28

log, (16437 ~16-3") _, 15, Xlog, (47 =2 48)+3

<x+1.

x+1 x+3

10° 3 (15-3%)

2(log2(x+1)* Hlog;(x +2) ~ Ilog2(x+1)* Jlog(x+2)"

_ 5
=3 5.0,

log,(x—3)*-log,,(x—7)° +log,

log.(x* —4x—4)* —log, (x> —4x—4)’
! 2 >0.

34+x-2x°
log (x* —4x—11)* —log, (x> —4x—11)’ >0
2—5x-3x" -
log, ., 5+ 1 < 21 .
log,(4x+7) lg(10x”™ =7x+1)
log, ,3+ : > 21 .
log,(7x—-4) log,(9x" —2x-2)
1 1
log, 5.3 <

+ < .
log,(2—5x) log (6x* —6x+1)

(x> —36)(Ig(2x> +5) — lg(5x + 47))
(x _ 8)(0’34x+3 _ 0,32x+7 )

<0.

(x* —16)(log (2x* +1) — log (21— 3x))
(x-11)(3"* -9)
(x> —9)(log, s (2" +3) — log, ;3x +12)) <o,
(x-3)2"-1)
log, , (x2 —6x+ 5)— 2log,,(x—4) -

10 <0.
9V L5307 +48cos3”

<0.

1
logo,2 Ey + 10g5(2 - x)

] >0.
log . (2x—1)+lo —

J1=log(x* —2x+2)—log, (5x* —10x +10)

<0.
(2log,, x)log, 7x +log, x -3
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20, 10g9(3xlx\)—10%81(1—4x)2 o
(Vax—T1-5)1,25 0 —0,647"" )

(10g6(5+6_x)—x—1)(1—log%(x+2)—logﬁ «/12—xJ
® + 4x —12]—3x* —18x+ 24

<0.

(10g2(2x —2)—3+x)(1+10gﬁ Vx+4 +10g0,5(13—x))

31. >
[2x* —10x +8—|x* +2x -3

OTBeTHI:
1. (-7;-4)U(2;5). 2. (-L1)U(3;5). 3.. (0;4).
4. 2-v2:1|up 2442). 5. (3 -v5)u(VE:3). 6. (-3 —1)u(i:V3).
7. (—o0; —2). 8. [-4:2]. 9. [-3;4].
10. (—4; —-3)U(8;+ ). 11. [4; + ). 12. (1;17].
13. (-10;-9]U[2; 4). 14. (—oo;—l)u{o;lo&g)u(log34; 10&?]
15. (-3; —1]u]o; 2]. 16. [-log, 4,5, —1)U[L; + o).

17. (—o0; 1)U (73% +ooj 18. (—oo;—l)u(—l;2—2\/§)u[5;+oo).

19. (—o0;— 2)u( 242 \/_)u[6 +00).
20. (-1,75; -1,5)U[-0,4; 0)L(0,7; 1,5].

2 1+247 5 1 3-43
21. {5 j —;+ooj. 22. {—g;Oju(OJ;T}.
23. (9.4, —6]U[-3,5; 2) U6} U(8; +0). 24. {—4}U(L; 2,5]U[4; 7).

(-
25. (-4; -3]u[-1,5 0)UB}U(5 +x).  26. [5,5 +x).
(

27. (05:1).  28.(0;77)ul) 29.(
30. [0;1,5)U(1,5; 2)u(2;9). 31. (1;%}{%; 2}u(1 1;13).
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6. IOKA3SATEJIbBHBIE HEPABEHCTBA
C IEPEMEHHBIM OCHOBAHHUEM
Paccmotpum QyHKIHIO y = a(x)’ ™.
ITo onpenenenuto:
y=a(x)’® = (lolgam)/(x) _ (clogcam )f O _ of@logeat)
rae c=const, c>0, c#1.

x e D(f),
= D(y):xxe D(a), E(y)=(0;+x).
a(x)>0.
6.1. YcaoBus papHocuibHOCTH A M3M
1. a(x)f(X) _a(x)g(X) v < 10/Wkd 100k, )
10-D)(f(Igax) -g®lga))v0 < (ga@)-Ig)(f(x)-gx)v0
(@) =1)(f(x) = g(x)v 0
a(x)>0

BuiBoa: a(x)’™ —a(x)*¥v0 <

{(am ~1)(f(x)—g(x)v 0,

a(x)>0.
2. a,(x)’ —a,(x)" P v0 |: ay(x)"
M .f‘(x)_ al(x) 0 (M_lj 0 .
[az (x)] (—az (x)) Vo o T v@-ove.
a,(x)>0, a,(x) >0 a,(x)> 0, ay(x) >0

(a,(x) = a,(x))- f(x) VO,
a,(x)>0,a,(x)>0

BeiBoa: a,(x)’"™ —a,(x)’Vv0 <

(@, (x) = a,(0)- F(¥) VO,
a,(x)>0,a,(x)>0
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6.2. [IpumepsI ¢ perieHUAMHA

M)

IIpumep 1. Perunte HEPaBEHCTBO i/\x—4\”2 < \/\x—4

Pemenue. [Ipumenum M3M.

0 - e df g - {qx_4\—1)(2x+4—5x+15)<0, -

lx—4/>0 x#4
(x—4-1)(x—4+1)(3x-19)>0, - (x=5)(x-3)(3x-19)>0,
x#4 x#4.

- ! -7 19
O O O O —> xe(3;4)u(4;5)u(—;+ooj.
3 4 519 x 3
19 :

OtBet: (3;4)u(4; S)U(?; +ooJ.
IIpumep 2. Pemmte HEpaBeHCTBO |2x -3 S ¢ 2x —3\9_“_“2 <2 (1)
Pemenue.
1) t:\2x—32x2+3x*9, t>0.

i+ 2<0, t* —2t+1<0, (t-1) <o,
(1) < t < & =N

/>0 t>0 t>0

2_
{(t_l) =0 o 4o
t>0
2 2x—3-1)(2x* +3x-9-0)=0,
) t=1 & 2x-3"77 x-3'=0 < (x=3-1)C +3¢ ) =S
‘2x—3‘>0
(2x-3-1)(2x-3+1)(2x* +3x-9)=0, - (x—2)(x-1)(2x=3)(x+3)=0, o
2x—-3#0 x#15
x=-3,
:1,

x=2.

Otser: {-3; 1; 2}.
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Ipumep 3. Pemnre HepaseHcTBO (x° —8) A (7x-20

)\/24x—4x2—35
Pemenue.
I. ITpuBenem HepaBeHCTBO (1) K KAHOHUYECKOMY BUY.

1) Hycts f = f(x)=24x—4x" —35=—(4x> —24x+35) a =a(x)=x> -8,

b=b(x)=7x-20.
@ 5720 AN " (@) 4,
2)(1) & <sa>0, < ) T e W) )T
b>0 a>0, b>0 a>0, b>0.
I1. I[Ipumenum M3M.
a (a-b)-f=0,
(5—1}(\/7—0)20, & 1a>0b>0, <
a>0 b>0 =0
(¥ = 7x+12)(4x* —24x+35)<0 (v-4)(x—3)(2x-5)(2x-7)<0,
2 8e0 (x—2v2)(x+2v2)>0,
7x-20>0, = <X>?=Zg,
2
4x°-24x+35<0 (2x—5)(2x—7)£0

(x—4)(x-3)(2x-7)<0,

X € [E, 3,5}
7

_ + _ +

o @ @ 20

3 3,3 4 xe (7; 3}u{3,5}.
O L >
20 3,5 X

OTBer: (? 3} U {3,5}.

Mpumep 4. Pewmire HepaBeHCTBO (4—x) ~* —sin® 20° < (4 — x) oo V4
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Pemenue.
I. ITpuBenem HepaBeHCTBO (1) K KAHOHUYECKOMY BUY.
4—-x>0, x<4,
Ja—x =1 g {

2) YopocTtuM mpaByro 4acTb HepaBeHCTBa B OOH.

1) OOH : {
x #3.
(4 . x)log;;szo" Ja—x _ (4 . x)logm c0s20° _ (4 . x)Zlog(4_X)00520° _ (4 . x)log(4_x)cos2 20° _ COSZ 200 .

() o (4=x)"" =sin* 20" <cos’20°, _ J(4-x)""-1<0,
x<4,x#3 x<4,x#3

{(4—x)x29 “(4—x) <0,

x<4, x+#3.
I1. IIpumenum M3M.

(4-x—1)(x*-9-0)<0, o [&=3F(+3)>0,

x<4, x#3 x<4, x#3.

- + +
-3 3 x xe(=3;3)u(3; 4).
3"’ 4" X

OtBet: (-3;3)U(3;4).
Ipumep 5. Pemmre HEPaBEHCTBO 5-4°% 3. x* <32 (1)

Pemienue.

1) Yopoctum HepaBeHctBo (1).

(1) o 5.4 43.(4 " <30 o 8.4 _32<0 o 4" _4<0.

2) ITpumennm M3M.

4—-1)logZx—1)<0 < (log,x—1)(log,x+1)<0 <
4-1)(x—4)4=1)(4x-1)<

(log, x—log, 4)(log, (4x)~log, 1)< 0 < {(>O)(x J@-)x-n=<o0. _
X
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—4)(4x-1)<0, 0,25; 4],

(x )(x ) = xe[ ] = xe[0,25;41

x>0 x>0
Otger: [0,25; 4].

1 lo (8+2x—x2)

IIpumep 6. Pemure HEPAaBEHCTBO < (x—1)°0 1

puMep p —<(-1) (1)
Pemenne. [IpuBenem HepaBeHCTBO (1) Kk kaHOHMYecKomy Bunay. [Ipume-

HUM M3M.
(1) = ( x_l)—lS(x_1)0,510g0,2(8+2x7x2) - ( x_l)logo,z(sux—xz)_( x—l)_lzo -

(Vx=1-1)og, ,(8+2x—x)+1)>0, -
x—1>0

(x=1-1)(log, , (8+2x—x*)-log,, 0,27")>0, 4
x>1

x>1, & x>, <
8+2x—x">0 (x—4)(x+2)<0

x3>0
xel4

{ )(02-1)(8+2x—x>-5)>0, (x=2)(x=3)(x+1)=0,

o xe(l; 2]u(3; 4)

Otset: (1;2]U[3; 4).

Mpumep 7. Peumite HepaBeHCTBO (4-3° +37 gy (-1 togs 27 x-1) (1)

Pemenmne.

L Ilycts a(x)=4-3"+3", a(x)> 0, f(x)=3log,(x—1)-log,(2x* —x—1).

(1) o ax)"-150 < a(x)®—a(xf >o0.

I1. IIpumennm M3M.

(alx)-D(f(x)-0)>0 < (a(x)-1) f(x)>0 (2)

1) a(x)-1v0 < 4343 -1v0. t=3",¢>0.
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t
/>0 t>0.

{4t+11v0, {4t2—t+1vo,
=
42 —t+1>0 Vt>0 (4=4>0, D<0) = a(x)-1>0 VxeR.

Hnu socnonb3yemcs HepaseHCmeoM, C83bl8AUWUM CpeoHee apumemu-
yeckoe u cpe@Hee ceomempudecKkoe d@yx HeompuyanelbHblx yucei.
t+z>2t-z npu ¢=0,z=0.

Torma a(x)=4-3"+3">24.3".3" =4 = g4(x)-1>3>0.

2)(2) & f(x)>0 < 3log,(x—1)-log,(2x* ~x-1)>0 <

B-1)((x-1) —(@x+1)(x-1))>0,
log,(x—1) —log,(2x+1)(x-1)>0 < <x-1>0, =
2x+1)(x=1)>0

{(xl)((xl)22x1)>0, - {x2—2x+1—2x—1>0, -
x—1>0 x>1

o xe(d; +o)

{x2—4x>0, {x(x—4)>0, {x—4>0,
= =

x>1 x>1 x>1
OtBeT: (4; +x).

IMpumep 8. Pemure HEPAaBEHCTBO

4 . (x+ 3)log2(x+3) (1)
(logu (x - 5)2 ) log;, (x + 4) - 4(10g1,7 (x - 5)2 ) log, (x + 4)
Pemenue.

x+3>0,

x>-3,
1) OOH: {x+4>0,x+4#1, <:>{
s s x#4, x#5, x#6.
(x=5)" >0, (x=5) #1

2) Ilpu x>-3 log,,(x+4)>log,,1=0.

3) VmHuoxuM HepaseHeTBO (1) Ha 4log,  (x+4).
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16 (X + 3)10g2(x+3) 210g§ (x+3) . 24

- >0, . <0,
(1) < qlog,; (x—5) log, ; (x_5) < qlog,;, (x—S) —log, ;1
x € OOH xe OOH.
4) ITpumennm M3M.
(2—1)(1og§(x+3)—4)S 0 (log, (x+3)-2)(log, (x+3)+2) _ 0
(1,7-\(x-5) -1) & (x=5-1)(x—5+1) N
x € OOH x € OOH

(log,(x+3)-log, 4)(log2(4x+12)—10g21)<

<0,
X (x—6)(x—4) &
x>-3, x#4, x#5 x#6

(2-1)(x+3-4)(2-1)(4x+12-1) (x—1)(4x+11)

<0, <0,
(x—6)(x—4) = (x—6)(x—4)
x>-3, x#5 x>-=-3, x#5.
+ — + - +
® ® O O
25 b 46 xe[-2,75; 1]u(4; 5)u(5; 6).
Otser: [-2,75;1]u(4; 5)U(5;6).
IIpumep 9. Pemmre HepaBeHCTBO
(576 (x4 2" fog, (v +4x-5)-1) (1)
(4x? +2x+1) " 1
Pemenne.
A£G, @)
L(1) o £i(x)
x e D(£)nD(f)ND(f;). ()

rae (=" =k 2 £(0)= o (o7 +4-5)-.

x+20

£() = (x® + 2x+1) 7 1
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X' —4>0, (x-2)(x+2)>0,
x+2>Q x>-2,
D DAINDILINDIL) < 1 vax_550, O Jx45)x-1)>0, & 7
4x* +2x+1>0 XER
L) £(x) (4)
R
x>2 6)

II. TIpumennm M3M. 3amenum dyskimu f(x), £,(x), fi(x) Ha QyHKIHH

pPaBHOI'O 3HAKa.

1) {/[1 (X)V O, N {Slogz(xz“) _ (310g3(x+2))1°g35 v O, - {510& (x2—4) N 510g3(x+2) v 0’

=

x>2 x>2 x>2
(5-1)(log, (x* —4)—log, (x+2))v 0, - 3-1)((x*-4)-(x+2))vo. -
x>2 x>2
{f—x—6v0, {@—3Xx+ﬂv0, {x—3v&

= =

x>2 x>2 x>2.
2 {fz( VO, {10g7(x2+4x—5)—10g77v0,

x>2 x>2

2 2 _

{(7—1)(x +4x—5-7)v0, N {x +x-12v0, {(x+6)(x 2v0.
x>2 x>2 x>2

{(x+6)(x—2)>0, - {fz(x)>0

x>2 x> 2.

=
>2 x>2

){ MU {(4x2+2x+1)‘2"”20—(4x2+2x+1)°v0,
X

{(4x2+2x+1—1)(x2—9x+20—0)\/0, - {x(2x+1)(x—4)(x—5)v0, -

x>2 x>2

{(x—4)(x—5)v0,

x> 2.
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43 xe(2; 3]u(4; 5).

)
=

Otger: (2;3]u(4;5).
6.3. Ilpumepnl 171 CAMOCTOATEIHHOTO pPelIeHU s

Pemnre HepaBeHcTBa:

1. (x=5) 7 > (v =5, 2. (1= <=t

3. (Caxrt)e 2 (e vxe1). 4. =2 <|x—-2f".

5. (e 1) <Yt 6. (x* —25x+1)" <I.

7. [l—4x" 7w 1—af’ T <2, 8. [sx—2" " 4fsx—2f M <2,
9. (2 +1)™ " < (24 9)

10. (2x+11)25ﬂCZ —cos’17° > (2x+11)log;jmom.

11. (9—2x)" —sin>10° > (9 —2ux)Eeonsr 7.

12. (5-x) " —cos? 73" <(5—x)Ewm L 13, 395 4 xBr <162.

14. 3.6 12. x5~ > 30 15. 259857 4 xlesx <3
1 log _ (6+x—x2) 1 lo (7x—2x2—3)
16. <(2x—1)%e" i 17. >(x—1)*! X
oy (2x-1) — (x—1)"%
log, , lo 3.»»1 (5x_9) og, (x+2)-log, x
18, Yt g ) 19. |x—ostroer o,
20, x>l torxt o 1 21. (2x 23 )”"gz (v43)-logy (x49) _ ¢
X ] —2 0g: Xx—lo x2+ X
22. (4‘X+3-4“1)’°g7 Hoe T2 . 23. (32 437 ogs43e) )
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9 . (X _ 1)10g3 (x-1)
(logl1 (x - 10)2 ) log, , x B 9(10g2,1 (x - 10)2 ) log, , x

log; (x+1 log, (x+1)
200g7(x+1) L Bs(xen)e |
4(1055,’3(x—8)2)4 .10g5’4(x +2) 49(10g3(x - 8)2)4 -10g5’4(x+ 2)

(21‘%("21) —(x+1)2 ) log, . +6x+9)(5xz —3x+1)

24.

25.

26. >0.
3‘x+7‘ 3‘)5 3x+2‘
x2-2x 5x-10
a7, A k=
3(log9x)log3(2x 7x+12) X
OTBeThI:
1. (5; 6]U[7; +0). 2. (=1, 0)u(0; 1). 3. (=2; —1]u[-0.,5; 0].

4. [-0,2; 0,5]U[1; 2)u(2; 3]. 5. (=1 0]U[7; + o).

6. (—oo; —1)U(0; 0,5)U(2; 2,5). 7. {~2; 0; 0,5}. 8. {~4;02;0,6}.

9. [3; 4] L {5}. 10. (-5,5; =5)u(=5; 5).

11. (—4; 4)u(4; 4.5). 12. (-2;2)u(45).  13. B; 9]

14. } U[6; + o) 15. [0,2; 5]. 16. (0,5; 1]U[2; 3).

17. (1; 15]u {2}, 18. (2 V5)u(V5; 5] 19, (1; 2)U(; +).
20. (0; 0,125)U(1; 2). 21. (-3;0). 22.(0; 1)U {7}.
23. (0; 3). 24, g j u(10; 11).

25. ( 1,—1—3})[6; 7)u(7; 8)U(8; 9)u(9; +). 26. [2; 5).

27. (0; 0,5)U(2; 3)u(3; 5].
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7. JOTAPUOPMHUYECKUE HEPABEHCTBA

C IEPEMEHHBIM OCHOBAHUEM
log. f(x)

Paccmorpum yHkuuio y =log, ., f(x)=

rae c=const, ¢c>0, c#1. D(y):{

J(x)>

log.a(x)’

0,

a(x) >0,
a(x)#1.

7.1. YcaoBusi paBHOCHJIbHOCTH st M3M

log, f(x) log.g(®)
=

1' loga(x) f(x)_loga(x) g(X)\/O

log. f(x)—log . g(x)
log.a(x)—log, 1 ’

log .. a(x)
c=const,c>0,c#1

J () -gx)
a(x)—1
J(x)>0,
g(x)>0,
a(x)>0

BeiBOI: log,,, f(x)—log,., g(x)v0 <

(a(x)-1)(f(x) - g(x))v 0,
f(x)>0,

g(x)>0,

O<a(x)=1

2' loga](x) f(x)_logaz(x) f(X)\/O N

(log, a,(x)—log, a,(x))-log, f(x)

a(x)—1
3 f(x)>0,

g(x)>0,
la(x)>0

v 0,

f@-g®

log_ a(x) JEREN

(a(x)-1)(f(x) - g(x))v 0,
S(x)>0,

g(x)>0,

O<a(x)=#1.

log, /(x) _log, /()

log, a,(x) log, a,(x) RS

c=const,c>0,c#1

(@)1,
(a-Dat-1

vl <

logc al (x) ’ logc a2 (x)
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(al(x)—1)(a2(x)—1)(f(x)—1)(a2(x)—al (x))vO,
f(x)> 0,

0<a, (x) #1,

0<a,(x)=1.

BeiBona: log, f(x)—logaz(x) flx)vo <

(e, (x) = 1)@, (x) = D) (£ (x) = D)(ay (x) - a; (x)) v 0, (“(261()‘&—)2 ())Ec)z)((]:c ()X_)l—)l) vo.
f(x) > O, 1 2
0<a(x)¢1 & f((x))>0
1 , a;(x)>0
0<a2(x)¢1 az(x)>0

7.2. IlpuMepsl ¢ pelieHUSIMU
Ipumep 1. Pemure HEpaBEeHCTBO log. (2 —9x— 5x2)> 1 (1)
Pemenue. [Ipumenum M3M.

1) logs_x(2—9x—5x2)—10g5_x(5—x)>O =S

(5-x—1)(2-9x—5x* —5+x)>0, (x—4)(5x> +8x+3)>0,
5-x>0,5—x#1, & x<5, x#4, Rt
\2—9x—5x2>0 5x*+9x-2<0

(x—4)(x+1)(5x+3)> 0,
x <5,
(x+2)(5x-1)<0

06 4 X
o xe(—l;—0,6).
S X
-2 0,2 X
OtBer: (—1;-0,6).
Ipumep 2. Pernte HepaBEeHCTBO log , (8—7x)< 437 (1)

Pemenue. [Ipumenum M3M.
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(1) & log.(8-7x)<4® < log .(8-7x)-1<0 <

(x2 —1)(8—7x—x2)£ 0,

log . (8—7x)—10gx2 <0 < <x*>0,x" #1, o
8—T7x>0
(x=1)(x+1)(x> +7x-8)>0, (x—1F (x+1)(x+8)>0, (x+1)(x+8)>0,
x#z0,x=-1, x#1, & sx#z0,x#-1, x#1, S<x#z0,x=-1, x#1,
x<—= x<— x<—=
+ - +
o @ 8
-8 NI S x e (—o0;—8]u(=1; 0)u(0; 1)u(1;7j
-1 0 1 8
7
Otger: (—oo;—8]U(-1; 0)U(0; l)u(l; gj
ITpumep 3. Pemnte HepaBeHCTBO log | (x—1)<2 (1)

|2x-3

2
Pemenne. (1) < log ., (x—1)-log _, ( x-1 J <0.

2x-3] 253 ‘2x—3‘
[Tpumenum M3M.
2

L xoi| 2L <o,

Px—ﬂ Px—ﬂ

x—1 >0, o

Px—ﬂ

22l xs1s0

Px—ﬂ
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(x—1-[2x=3)(x=1)((2x =3} — (x—1))<0,
‘2x—3‘ # 0,

p—
x—1>0,
2x =3 —(x—1)=0
(2x—3—(x—1)){dx> —12x+9—x+1)>0,
x #1,5,
=

x>1,
(2x-3-x+1)2x-3+x-1)%0

(2x-3—x+1)(2x—3+x-1)[4x> —13x+10)> 0,
x #1,5,

x>1,

(x-2)(3x-4)=0

xe(1;1,25]u G; 1,5J U(L,5; 2)U(2; +0).

Otser: (1;1,25]u G; 1,5) U(1,5; 2)U(2; + o).

IIpumep 4. Pemnte HepaBeHCTBO log 2> log 2

1 B 1
logz‘x+1‘ 10g2‘x—1‘

Pemenue. (1) <

&9

(x—2) (3x—4)(4x—-5)>0, (3x—4)(4x—5)>0,
x#1,5, x#15,
x>1, < Jx>1,
x¢2,x¢f x¢2,x¢i.
3 L 3
+ - +
® &
125 4 x
3
! 4 15 2

log,|x—1|—log,|x+1

logz‘x+1‘-log2‘x—1‘

(1)



@-Dle=t-p+1) (-1f ~(+1)
C-D(x+1]-1)2-D)(x-1-1)" " < Gy e -1)" =
‘x—1‘>0,x+1‘>0 x#1l, x#-1

(x—1-x—-1)(x—1+x+1) 50 X <0
(x+1-D)(x+1+D)x-1-Dx-1+1)" ~ o x*x+2)x-2) ~ <
x#l, x#-1 x#1l, x#-1
x(x+2)(x-2)<0,

x#1, x#-1.
- + - +
=0 2 x x e (=o0; —2)U(0; DU(L; 2).
-1 1 X
OtBet: (—o0; —2)U(0; 1)u(l; 2).
Ipumep 5. Pemure HEPAaBEHCTBO
3+10gx+4(x2 +5x—14)> log ..,(3x—6)+log, (5—x) (1)
2 b J—
Pemente. (1) < {3+10gx+4(x +5x—14)> log,,,(3x—6)+3, -
5-x>0,5—x=#1
log,,,(x* +5x-14)-log .., (3x—6)> 0,
x<5, x#4.
[Tpumennm M3M.
(x+4-1)(x> +5x—14-3x+6)>0, (x+3)(x> +2x-8)>0,
x+4>0, x+4=#1, x>—4, x#-3,
X*+5x—14>0, & x+7)(x-2)>0, o
3x—6>0, x>2,
x<5 x#4 x<5 x#4

(x+3)(x+4)(x-2)>0,

re(25) o {

x#4

xe(2;5),

[y o xe(2;4)u(4;5)

OtBert: (2;4)U(4;5).
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IHpumep 6. Pemure HEPAaBEHCTBO

logx(7—x)<logx(x3 —6x2+14x—7)—10gx(x—1) (1)
Pemenue. IIpuBeneM HepaBeHCTBO (1) K KAHOHUYECKOMY BUJlY U IIPUMeE-
HuUM M3M.

1) Iycts f(x)=x"—6x" +14x—7.

2) (1) < log, f(x)-(log, (x~1)+log (7-x)>0 <

(x=1)(f(x)=(x=1)7-x))> 0,
{logxf(x)—logx(x—l)(7—x)>0, - x—1>0,7-x>0,
x—1>0,7-x>0 x>0, x#1,

flx)>0

f(x)=(x=1)7-x)>0, X —6x> +14x—7-Tx+x>+7—x>0,
= =
xe(l;7) xe(l;7)

o xe(;2)u(3; 7).

{x(x—2)(x—3)>0, - {(x—Z)(x—3)>O,

xe(l;7) xe(l;7)
OtBert: (1;2)U(3;7).
IIpumep 7. Pemure HepaBeHCTBO
log, . (2x+3)-log,, (x> +4x +4)<log, , (4x+9)-log,, ., (5x +10) (1)

Pemienue.

1) Bocnionbs3zyemcst popmyiolt mepexoga K HOBOMY OCHOBAHHIO:

log, £ =220/ log, a-log, f =log, / .
log, a

log.,_, (x+2) —log,,.(5x+10)<0,
2) (1) & {2x+3>0,2x+3#1,
4x+9>0,4x+9=1.

3) [Ipumenum M3M.
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(7-2x-1)((x+2) - (5x+10))<0,
7-2x>0,7-2x#1,

(x+2) >0, 5x+10>0, =N
x>-15 x#-1,

X>-225 x#-2

x<3,5, x#3,
X#-2,x>-2,

x>-15 x#-1

(r=3)x* ~x=6)z0, (x=3) (x+2)>0, (-1,5; 3,5)
xe(-15;3.5), o lxe(-1535) o {xe 5;3.,5),

x#-—1, x#3
x#—-1, x#3 x#z—-1, x#3

xe(=15 -1)u(-1;3)u(3; 3.5).
OtBet: (-1,5-1)u(=1;3)U(3;3,5).

log, 8 >logxk2+6x+8)
log,(x* =8)  log,(x*-8)

Pemenne. (1) < log. (x> +6x+8)— log . 8<0.

Ipumep 8. Pemure HEPAaBEHCTBO

[Tpumennm M3M.
(x* —8—1)(x* + 6x+8-8)<0, (x* -0)(x’ +6x)<0,
X -850, x" —8 %1, o JE-22)er22)50,
X' +6x+8>0 X7 =3, x#3,
(x+2)(x+4)>0
(x=3)(x+3)(x+6)x <0,
(x-2v2)(x+2v2)> 0.
x#-3, x#3,
(x+2)(x+4)>0.
+ - + - -
& ® @ ®
-6 3 0 3 x
O o OG> xeP6y¢0u@Ji3)
-3 22 242 3 x
4 2 f

OtBer: [-6; —4)U (2\/5; 3).
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Ipumep 9. Pemmure HEPAaBEHCTBO
%10gx+5(x2+4x+4)+10gxz(—x2—7x—10)ﬁ3 (1)
Pemienue.

D) < %logm (x+2) +log__,(-x-2)x+5)<3 <

x+2|+log_ ,(-x-2)+log__,(x+5)-3<0,

10gx+5
<x+5>0, x+5#1, &
—x=-2>0,—-x—-2=#1

1

log . (—x—2 _2<0, 2
e 8
\xe(—S;—Z),x;t—4,x¢—3. (3)
2) ycte t=log . (—x—2).

2 1) 0
2) < t+%—2£0 o ! tzHISO & G tl) <0 < Kil,

(2) 10gx+5 (—X - 2)_ 10gx+5 1<0,
3) {(3) < 10gx+5 (_x_z)_logx+5 (x+5): 0’ <

xe(=5;-2), x#—4, x#-3.

(x+5-1)(-x-2-1)<0, (x+4)(x+3)>0, (x+4)(x+3)>0,
(x+5-1)(-x-2-x-5)=0, & <|(x+4)2x+7)=0, < 3{|x=-35,
xe(=5-2), x#—4, x#-3. xe(-5-2), x4 xe(-5-2).
O L g O
435 3 x xe(=5;-4)uf-3,500(=3;-2).
5 o

Oteer: (-5, —-4)U{-3,5}0(-3;-2).
Ipumep 10. Pemure HEPaBEHCTBO

‘1—10g2x(x2—5x+6)‘£1—10g2x(x2—5x+6) (1)
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Pemenne. ITo cBoiicTBY MOAyJIs |a| > a, CI€H0OBATENBHO,

1) ‘l—logzx(x2—5x+6)‘=1—10g2x(x2—5x+6) =

1-log,. (x2 —5x+ 6)2 0 < log,, (x2 —5x+ 6)—10g2x 2x <0. (2)
[Tpumenum M3M.

(2x—1)(x* = 5x+6-2x)<0, (2x-1)(x* = 7x+6)<0,
2) & {2x>0,2x#1, < x>0, x20.5, <

X’ =5x+6>0 (x=2)(x-3)>0

(2x-1)(x-6)(x-1)<0,
x>0, x#0,5,
(x—2)(x-3)>0.

- + - +
@ & ®
0,5 1 6 x
o—o0 x€(0;0,5)U[1; 2)U(3; 6].
0 0,5 X

N O
(0S)
=

Otger: (0;0,5)U|l;

\9)

)u(3; 6].

IIpumep 11. Pemnre HEpaBEHCTBO

log,,_, (9" —4")<log, (3" +2")+log, , (3% +2") (1)
Pemenue. Ynpoctum HepaBeHCTBO. [[pumennm M3M.

1) < (og, B —27)3" +2')-log, , (3" +2'))-log, ,(32+2')<0 «

(x—2]-1)3" —2* =32 —2%)<0,
log,,_, (3" ~2")-log,_,(32+27)<0 = {lx-2/>0,
3" -2">0

x—2‘¢1, Rt

p—

(x—2—1)(x—2+1)(§3x—2x+lj<0, - {(x_3)(x—1)(3“—2“)<0,

x#2, x>0
x#2, (1,5)' =1>0
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{(x_3)(x_1)(1,5xz_1,50)< 0. _ {(x—3)(x—1)(1,5—1)(x—2—0)<O,

x#2, x>0 x#2,x>0

x>0.

{(x -3)(x-1)(x-2)<0,

S=iNe}
=

Otset: (0;1)U(2;3).
Ipumep 12. Pemnre HEPaBEHCTBO

log (11x—2x*=9)> log, (x—1)

24x—4x%2-27
Pemenmne.

I. IIpuBenem HepaBeHCTBO (1) K KAHOHUYECKOMY BUTY.

: 2 3 X x e (0; 1)u(2; 3).

p—

1) —4x% +24x—27 = —(4x” —24x +27) = —(2x-3)(2x—9) = (2x —3)(9— 2x).

2) —2x% +11x =9 = —(2x* —11x+9) = —(2x—9)(x—1) = (9— 2x)(x —1).

(1)

3) (l) = log (2x-3)(9-2x) (9 ZX)(X 1) log,, ; (x_l)2 0 (2)
(2x-3)(9-2x)>0 x—1>0,
(2x-3)(9-2x)=1 2x-3>0, xe(1,5 4.5),

4) OOH: {(9-2x)(x-1)>0, < 9-2x>0, & Tx#2,
2x-3>0, 2x— 3¢1, x#2, (2x-3)(9-2x)=1.
x-1>0 (2x-3)(9-2x)=1

5) Ilepeiinem B HepaBeHCTBE (2) K OCHOBaHUIO (2x—3).

log,, ; (9 - 2x) +log,, (x - 1)

log,, ; (2x - 3) +log,, ; (9 —2x
xe€ OOH

—log,, ; (x - 1) =0,
) =
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log,, , (9 ~ 2x)+ log,, ; (x ~ 1)_ log,, ; (x - 1)_ log,, ; (9 ~ 2x)' log,, , (x ~ 1) >0
1+log,. ,(9—2x) JRRPEN
\x € OOH
log 2x-3 (9 B ZX) ) (1 B log 2x-3 (x B 1)) > O
log,. ,(9—2x)(2x-3) e
X € (1,5;4,5), X#2
(1Og2x—3 (9 - 2x)_ log,, ; 1)' (logzx—s (x ~ 1)_ log,, ; (2x - 3)) <0
log,, (—4x* +24x-27)-log,, ;1 RN
xe(1,54,5), x # 2.
I1. I[Ipumenum M3M.
(2x-3-1)(9-2x-1)(2x-3-1)(x—1-2x+3)
<0,
(2x—3—-1)(=4x> +24x-27-1) o
(xe(1,5;4,5), x=2
(2x—4)2(8—2x)(2—x)go’ (x_z)z(x_4)zo, x—4 .,
—4x? 1+ 24x-28 e | x-6x+7 & {le-x)(x-x,)
xe(1,5; 4,5), x#2 xe(l,54,5), x#2 xe(1,5 4,5), x#2,
rae x, =3—x/§, X, =3+4/2.
_ + — +
O *—O
o TN x xe(x; 2)u(2; 4]u(x,; 4.5).
15 2 45
Otser: (3-v2;2)U(2; 4]U(3++2; 4,5).
IIpumep 13. Pemnre HEpaBEHCTBO
log , 5o (logo’25 (— x% +5x— 6))< 0 (1)
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Pemenue. [Ipumenum M3M.

(0232 +27 + 2 —14~1)logy ps(~ * +5x—6)-1)<0, )
x*+x’+x-14>0, (3)
02vx +x7 +x—14 £1, (4)
logo’zs(—x2 +5x—6)> 0 (5)

1) HepaBeHncTBo (4) cienyert u3 HepaBeHCTBa (2).

2) PaznoxkuM MHOrowieH P(x)=x’+x”>+x—14 Ha MHOXHTEH, UCIIOIb3Ys
cxemy ['opHepa,

L1 ] 1] 14 P(x)=(x=2)(x* +3x+7)

2 11|37 0

KsaapaTHblil Tpex4wieH x” +3x+7>0 VxeR (a>0, D<O0).

2) (r* +x7 + x-14-25)(0,25-1)(- x* + 5x = 6-0,25)< 0,
)2
3) (3) - (x )(x +3x+7)> 0, -
(4) —x*+5x-6<1,
k(s) ~x’+5x-6>0
r(x3 +x° +x—39)()c2 —5x+6,25)< 0, (6)
x=2>0, (7)
x*=5x+7>0, (8)
x> =5x+6<0 (9)

4) Pa3nokuM MHOTOWIEH P(x)=x’+x” +x—39 Ha MHOXKHTENH, UCTIONIB3YS

cxemy ['opHepa,
1 1 1 _39 Pl(x)z(x—3)(x2 +4x+13)

371413 0

KBanparupiii Tpex4ied x> +4x+13>0 VxeR (a>0, D<0).

5) KBagparHbiii TpexuieH x> —5x+7>0 VxeR (a>0, D<0).
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(6) (x=3)(x* +4x+13)(x—2,5) <0, (x—3)(x—2,5) <0,

6) (7) o dx>2D & {x>2 g
) (x—2’)(x—3)<0 x—3’<0
)

_25Y 2,5

(=25 >0, {” o xe(22,5)u(25; 3)
e(23 xe(2;3)

OtBert: (2;2,5)U(2,5;3).

72(x+2) _ 2\/ 4x? —4x+l-log 57

IT 14. P <0 1
pumep CIIUTE HEPABEHCTBO log_ (2 +5)- g, 2x+3) (1)

Pemenne. Ynpoctum HepaBeHCTBO (1). [Ipumennm M3M.

(7-1)(2(x +2)-22x~1|) <0
(-1)2x+5-(2x+3))

72(x+2) _ 72\2x—1\

1) <0 < x>0, &

‘x‘;tl,
2x+5>0,2x+3>0

(x+2)—‘2x—1‘ (x+2-2x+1)fx+2+2x~-1)
<0, - <0,
(x=1)(x+1)2x+5-(2x+3)’) & {(x-1)(x+1)(-4x* ~10x—4) o
x#0,x>-15 x>-15 x#0
(x—3)3x+1) > (x—3)3x+1)
(x-D(x+1)(x+2)2x+1) " ~ < {(x-1)(x+1)Q2x+1)" "
x>-15 x#0 x>-15, x#0.
_ + — + — +
O O ® O ® |
-1 =03 _é I3 xe(—l,S;—l)u(—O,S;—ﬂu(l; 3].
—1;5 0 X

OtBer: (-1,5 1)U (— 0,5; - ﬂ U (1; 3].
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log, . (2x* —17x+36)-log,,.,(4—x)

>0 (1)
log s V4x—x*+21-log 7]

Hpumep 15. Pemnre HEPAaBEHCTBO

Pemenue. [TIpumenum M3M.

(1) = (log 5—x (2x2 B 17'x + 36)_ logS—x 1) (log 2x+9 (4 — x)_ log 2x+9 1) > 0
10gx+6 \/(‘x + 3)(7 B X) B 10gx+6 7— ‘x‘

(5-x-1)(2x% =17x+36—-1)(2x+9—1)(4—x 1)
(x+6—1)(\/(x+3)(7—x)—‘7—x‘)
5-x>0,5—x#1 2x*—-17x+36>0, &

2x+9>0,2x+9#1,4—x>0,
x+6>0, x+6=1 (x+3)(7—x)>0,

p—

>0,

7—ﬂ>0

(4-x)(2x% =17x+35)(x +4)(3-x)
(x+5)((x+3)(7—x)—(7—x)2)
x<5,x#4, (x—4)(2x-9)>0, =

x>-45, x#—-4, x<4,
(x>—6, x # -5, xe(—3; 7), x#7

>0,

(r=4)Q2x=7)(x-5)x+4)(x-3) (2x-7)(x-3)
(x+5)(7-x)(x+3-7+x) < x—2
xe(-3;4) xe(=3; 4)

>0,

N O
w

35 x xe(2;3]U[3,5; 4).

-3

A~ O
=

Otger: (2;3]U[3,54).
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7.3. [IpuMepsI AJIsl CAMOCTOSATEIbLHOT0 PelIeHUs
Pemmre HepaBeHcTBa:

1. 10g2x+1(2x2 —7x—4)< 1. 2. 10g2x+2(3x2 +x—2)> 1.

3. log,,(11x* +8x-3)>2. 4. log ,(9—8x)> 67,

5. log, s cos® (% ﬂj +log, ., (3x2 +x— 2) >log,, . (10— x).

6. log , (x-2)<2. 7. log,,,, (x+3)>1.
[2x-s]

8. log,. . [l6x+3/<0, 9. log,_, (x* —4x)<0.

10. log|,., 5<log 5.

11. log 2+10gx+5(6—5x—x2)< log ..,(x+3)" +log .. (2—8x).

12. 2+log,.,.,(3x% + x—2)> log,, . (10— x)'.

13. log,,, (2> +x~1)2 log,_, (11x—6-3x%).

x+2 x+2
14. log (5-x)< logx(x3 —7x* +14x—5)—logx(x—1).
15. log ., (7x2 —x3)+ log()ﬁz)f1 (x2 —3x)2 log . V5—x.
16. log, (2x+1)-log,, ., x*> <log, (3x+1)-log, ., (x+2).

17. 2log, ,(7—2x)-log

4x2—28x+49(

x+1)+10g( ) lj(x2 ~1)<0.

2x-4 2

log, 12 S logs(x2 +8x+12).

. 2 — -
18. log,, .4 2 logz(x X 2)21. 19. 10g7(x2 _9)— logs(x2—9)

20.

log ... 49
Sy < 1 . 21. 10g1(7—6x)-10g27x121.
log ... (—49x) ) 5 3
log,| log, 7

7

2log ..\ | _log,(x+12)

22. <
log. .. (x+7) " log,(x+7)
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23.

24.

25.

26.

27.

29.

30.

31.

32.
33.

34.
35. lo

36.

38.

39.

40.

42.

%logxz(xz ~10x +25)+log,_ (- x* +7x—10)> 3.

%logx+4 (x2 +2x + 1)+ log | (— x? —5x— 4)3 3.

%ng_l(xz —8x+16)+log, (~x*+5x—4)>3.

2108 5,105 X+ log, (0,5x+0,5)< 4.

2log, o5, (x—1) +log,, (1-0,5x)< 4. 28. 10gx+3(9—x2 )—%logiﬂ(x—@2 >2.

=
log,, (x* —6x+8)-1<1-log,, (x* —6x+8).

log;,.y (25x -9 ) <log;, 4 (Sx +37 )+ log,, 4 (SH +3*! )
log‘zx"'z‘ (1 -9 ) < log‘2x+2\ (1 +37 )+ 10g‘2x+2‘ (g + 3x_1 ) .

log‘ﬁz‘ (4_’“ — l) < logmz‘ (2_" + 1)+ log‘ﬁz‘ (2_)“_1 + 1).
log, , . (5-9x—2x7)<log, ,(1-2x).
log,_ (x> —14x+49)<2log, (8x—x*—7)-2.

g (logo,zs(_x2+3x_2))<0°

0,25V x> +2x% +3x-6

logx(10g9(3x—9))<1. 37. logx(logx\/3—x)20.
3
log‘x‘ (10g2(4x —12))S 1.

lo lo x_+3 > lo lo x_—3
g2 g3x_3 &(ayt| 0853 w13

log S22 (10g 25242543 (x2 - 2x))
log ;.. [x* +6x+10)

log H(xr2P-1 (log 2x%+10x+15 (x2 + ZX))

log_.». (x* +10x+26) =0

log, . (log s (x2 n 4x)) - 3 3m _ 4(5-2x}log, 3 -0
log,, (x> +8x+17) ~ "log, - (19-2x)—log ;(2-x) "
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14. log (x4 (21 - 5x)— 10g‘x+4‘ (1 — Sx)

45

46

<0.

log, .(x+2)-log,..,; (2x2 —21x+ 55)

0925“2 x4+l 5(3x—1)~10gﬁ 2

>0.

log, , N12—x* —x —log,_,.

3—x‘ -

. log,,.; V2x—x*+15-log,, .,

10g1172x (‘x+3).10g5x+8 (7 —X) > O

1. (4;5).

S.

5
3

OTBeThI:

2. (i;+oo).
3

ju(9;10).

7. (-3; =2,5)U(=1; +o0).

9. [2—x/§; O)u[2+x/§; 5).

11

14.

16

19

21

23.
25.

29.

(=3 -2)u(-2; -1).

(1;2

1

yu(4;5).

. (——;O
3

18.

. [-8: —6)u3; V10).

-3 l)u[l; 9

g

W | =

(3;3,5)U(3,5; 4).

(2; 2,5)U(2,5; 3).

ju[l; 2)u(4; 8].

5—x‘_ .

3. (0,4; +0).  4.[-9;-1).

6. (2;2,25]u G 2,5ju(2,5; 3)u(3;+0).
8. (-0,5; —0,25)U(-0,125; 1).

10. (=3; —2)u(-2;-1)U(L; + ).

12. G; 9) U(9;10).  13. {1}u(L5; 3).

15. (=2; -1)u(3; 5).

)u(O; 2)u(2;3). 17. (3;3.5).

(—o0;=7)U(=5;—2]U[4; +0).

20. [-49; -3)u(-3; —1)u(—4i9; o).

22.(=7; —6)U[-3; 0)u(0; 1)U(1; 4].

24. (-4 -3)u{-25}u(-2; -1).
26.-0,5. 27.15. 28. 1.

30. (0; %)u(l; ;) 31. (-1,5 -1)u(~0,5; 0).
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32. (-3; —2)u(-1; 0). 33. (-5, —2-242)U[-4; 0)U(0; 0.5).

34. [3; 4). 35. (;1,5)u(1,52).  36. (log, 10; + ).
37. {‘/1_32_1; 2]. 38. (log,13;2]. 39. (3;6).
40. (-3 —v2-1)u(-+2-1;-1] 41. (-5, -3).

42, [F2-152; —4)0(0; —2+15v2). 43, (coo —4)U(=3; —2)U0; 2).
44. (—oo; —5)U(-3; —0,8]u(0; 0,2). 45. (-2; —-1]u(-0,5;1).
46. (—1,4; —1)u(1; 5).
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8. UCIIOJIb30BAHUE CBOUCTB ®YHKIINH
INIPU PEINIEHUU HEPABEHCTB
8.1. Ucnosib30BaHue 00/1acTH onpeae/ieHus PyHKIMH

IMpumep 1. Pemure HEPAaBEHCTBO

Va? —4x+3+(x—1W3+2x—x> 2 2x -2 —x+1 (1)
Pemenue.
C-ar320,  ((r-3)(-1)20,  ((x-3)(x-1)20,
I. OOH: {3+2x-x"20, < {(x-3)(x+1)<0, < {x-3<0, &
2x—-220 x>1 x>1

xe[l; 3]

{(x—3)(x—1)20, - {x=l,

I1. ITpoBepuM MoJly4yeHHbIE 3HAYEHHS HA UCXOJHOE HEpaBeHCTBO (1).

1) {x C o x=1. 2) {x T o x=3.
0=0 0=0
Otser: {I; 3}.

8.2. Ucnosib30BaHHE OTPAHUYEHHOCTH (PyHKIIMH

8.2.1. Hcnonawvzoseanue neompuyameabHocmu yHKuui

(x)+g(x)=0,

L { f(x)>0, < xeD(f)nD(g).
g(x)>0
fx)+g(x)>o0,

W[ pestyeot
¢(x)20 g

flx)+g(x)<0, f(x)+g(x)=0, B
Ll ()20, o 120, o {f 8;8
g(x) >0 g(x) >0 &
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Mpumep 2. Pemnre HepaBerctso /(2x—1)' —(2x—17 +(2x—1) >0 (1)
Pemenne. (1) < f(x)+ £, (x)>0, (2)

rae fl(x)z\/(2x—l)4—(2x—1)2, £i(x)=(2x-1).
1) 00H: (2x-1)' —(2x-1¥ 20  (2x—1F(2x-1F-1)20 <
Q2x—-1Y2x—1-1)2x-1+1)>0 < (2x—1)(x—1)x>0.

- - - +

o o g x e (=00, 0] 0,5V L[ + o).

2) Tak kak f,(x)>0, £,(x)>0 vHa OOH, 10 (2) < x€OOH <
x € (—oo; O]U{O,S}u[l; +00).

OtBeT: (—o0; 0]U{0,5}U[L; + o).

IIpumep 3. Pemmte HEpaBeHCTBO |x — 1|+ logz(xz —2x+ 5)— 2<0 (1)
Pemennue. (1) < f(x)+£,(x)<0, (2)
riue f](x):‘x—l, £i(x)= logz(x2 —2x+5)—2.

1) OOH: x*-2x+5>0 < xeR.
2) ¥’ —2x+5=(x—1+4>4 = f£(x)>0.

fesso. {ﬁim,

D@ S s (020

‘x_l‘:(): {le,
= & x=1.
log, (x> —2x+5)-2=0 log,4-2=2-2=0
OtBert: {1}.

IIpumep 4. Pemnre cucremy HEpaBEHCTB

log NS —1o\x\+26)—1og1 L6 —10]x +26)>0 (2)

- +
26 26

{16x+12"2-9x <0, (1)
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Pemenne.

I. Pertum HepaBenctBo (1). Paznenum (1) Ha 9° (E(a’)z (0; +oo)).

0o (5] 5 < (g )5 -
(ﬂ)ﬁ@lo o x-0<0 & x<0.

I1. Pemium HEpaBeHCTBO (2).

2 2
X

1) O603HaunM al(x):l—%, a,(x)e(0;1), az(x)=1+%, a,(x)>1,

g(x):xz—IO‘x‘+26:qx‘—5)z+121, mpu x<0 g(x)=(x+5) +1>1.

Torna fi(x)=log, g(x)<0, f(x)=log,, glx)>0.
fi(x)- £,(x)=0, (- £,(x)+ f2(x) <0, ~
Q) o {fl(x)<0 o {fl(x)> 0 o {}‘((’;))‘:‘; o
fz(x)z 0 f2(x)2 0 2
(

x=-5,

RS glx)=1 < ([x‘—S)anl:l & [K=5 < { s
x=35.

OtBer: {-5}.

8.2.2. Memoo munu-maxkcoe (memoo ouenku)

i L e
)= 4 ()= 4 glx)=4

Mpumep 5. Pemure epaserctso 7 -log, (6x—x> —7)>1 (1)
Pewenne.

(1) & log,(6x—x*-7)27"" o fx)2g), )
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rae f(x)=log,(6x—x>-7) g(x)=7""

Haiinem E(f), E(g).

1) E(f)-?

a) t=t(x)=—x"+6x—7=—(x"—6x+7)=—(x-3V+2 = r<2.

6) {f(t): log, 1,

t € (0; 21

Tak kax Qynkuus y= f(t) Bospactaer Ha nmpomexytke < (0; 2] (a=2>1),

TO E(f)z(—oo;l] & f(x)él
2) E(g)-?

-3, z>0; 6){ ()_729

a =
) z L

Tak kak QyHKIHSA y = g(z) BO3pacTaeT Ha MPOMEKYTKE

Ze[O;+oo) (a=7>1), TO E(g):[l;+oo) = g(x)Zl.

f(x)2g(x) f(x)=g(x) B
flx)<1, o {f(x)<, = {fg));ll’ =
g(x>21 gx)>1 :

{10g2(6 —x*=7)=1, / {x=3, o s

7 =1=7° log,2=1 -

Otrser: {3}.
IIpumep 6. Pemnre cucremy HEpaBEHCTB

10g1(3 +|sin x‘)z M2,

3

x=5Y
10g(x+2,5)(mj >0

Pemenue.
I. Pemium HepaBeHcTBO (1).
1) & flx)zgl),
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rae f(x)= 10g1(3 +sin x‘), g(x)=2"-2.

3

Haiinem E(f), E(g).
D E(f)-?
a) u=|[sinx|, uel0; 1].

) {t=3+‘smx‘=3+u, N te[3;4].

ue[O; 1]

3

te[3; 4].

{f(t): log, ¢,
B)

Tak kak QyHknus y = f(¢) yObIBaeT Ha MPOMEXYTKE [3; 4] (a = % e (0; 1)), TO

E(f)z{log1 4; log, 3J:[—10g34; ~1].

3 3

T o He)bie) o ez
f(x)=g(x) fx)=g(x) -

3)(3) & {f(x)<1 =N {f(x)<1 =N {f((x)):_ll =
glx)=-1 glx)=-1 =

10g1(3+‘sinx‘):—1, x=0,

2x3_2:_1 A {10g1(3+0):—10g33=—1 < x=0.

(1) x=0,
1I. — 25 7 & x=0.
(2) log, o o |=log, | 2 | > log, s 25=1>0
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8.3. Ucniosib30BaHEe MOHOTOHHOCTH (PYHKIIMH

Hpunyun monomonHOCIMU 0114 HEPABEHCME
[Iycts GyHKImMsa y= f(¢) onpeaeneHa U CTpOro MOHOTOHHA Ha POMEXKYT-
ke M.

1. Ecnu Gyukuus y = f(t) Bo3pacTaeT Ha IPOMEXyTKe M, TO

()= f(B))vo < {

2. Eciu Gynkums y = f(t) yObIBaeT Ha IPOMEKYTKE M, TO

~(t(x)-6,(x)vo,
f(tl(x))—f(tz(x))v() A tl(x)EMa
tz(x)eM.

Teopema o kopne

1. Eciu B ypaBHeHUH f(x)=C =const QyHKIUS y = f(x) HENPEPHIB-
Ha U CTPOr0 MOHOTOHHA HA MHOXECTBE M, TO ypaBHEHUE UmMeeT Ha M wue
bo./1ee 00H020 KOpHSL.

2. Eciiu B ypaBHeHUHU f(x)=g(x) GyHKIUA y= f(x) HENpepbIBHA U
CTpOTro 8o3pacmaem, a PyHKIUA y = g(x) HENMPEPHIBHA U CTPOTO yObI8aem

Ha MHOXeCTBE M, TO ypaBHeHUE uMeeT Ha M He Ho/iee 00H020 KOpHsL.

Ipumep 7. Pemute HEpaBeHCTBO +/2x—3 +3/x+6 <3 (1)
Pemenue.

1) OOH: 2x-3>0 < x=>15.

2) ®yukuus y= f(x)=+2x-3+3x+6 Bo3pacTaer nmpu x>1,5, Kak CymMa

JIBYX BO3pacTaromuX QPyHKIIUH.
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3) Tak kak f(2)=+4-3+32+6=3, TO 1O TeOpEME O KOpPHE x=2 €JIWH-

CTBEHHBIN KOPEHb ypaBHEHHA f(x)=3.

D) o [ o f)<fQ) o {iifs o xefis2]

Otser: [1,5;2].

IMpumep 8. Pemmre HEpaBEeHCTBO 4(1+10g3(x2 +3x—7))2 18—3x—x’ (1)
Pemenne. (1) < 4log,(x’ +3x—7)+(x* +3x—14)=0 2)
1) t=x>+3x-7, X’ +3x—14=¢-7.

o o [ [ 3

rae f(t)=4log,t+t—7.
2) dyukuus y = f(¢t) Bo3pacTaer mpu ¢ >0, KaKk CyMMa IBYX BO3pacTaro-

X QYHKIUH.

3) Tak kak f(3)=4+3-7=0, TO 10 TEOPEME O KOPHE =3 €IMHCTBEHHBIN

KOpeHb ypaBHeHus f(t)=0.

4) {(3) = {f(t)zf(?’)’ = {t23’ & 123 & ¥ 43x-723 o
(4) t>0

t>0

X’ +3x-1020 & (x+5)(x-2)20 <

—
= X
(AYARRVAN
o
oo

OtBer: (—oo; —5]U[2; + ).

arccos(x” — 6x +8)—arccofx—2)

IIpumep 9. Pemnte HepaBEHCTBO log2(8—x)—3x +4 >0 (1)
Pemenue.

A9, @)
L(1) o {4k

x e D(f,)nD(f,). (3)

rae £ (x)=arccodx’ —6x+8)—arccodx—2), f,(x)=log’(8—x)—-3x+4.
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) x*—6x+7<0,
—1<x"—-6x+8<1, :  6r1950
) D(£)AD(f) < 1-1=x-2<1, o T TNTED
x>0 xell3]
x<8
xelx;x,]
XER, & xelx;3] rae x1=3—x/§, x2=3+x/§.
xell; 3]

G) - fe()fy)cl;31 (5)

IL. ITpumennm M3M. 3amernm dyHkimu f(x) 1 £,(x) Ha GYHKIUH PABHO-

£x) 4)
%) {(2) >0,

ro 3HaKa.
1) ®yukius y = f(¢)=arccos(t) yobiBaeT Ha te[-1;1] =

{fl(x)vO, - {(x—Z)—(x2—6x+8)vO, o {—(x2—7x+10)v0,

xe[xl;3] xe[xl;?)] xe[xl;?)] g

—(x=5)(x-2)vo0,
xXe [x]; 31
2) ®ynkuus y = f,(x) yosiBaer Ha x<[x; 3]. Tak xak £,(4)=0, T0 1O Teo-

peMe 0 KOpHe x =4 eMHCTBEHHBINH KOPEHb ypaBHeHUs f,(x)=0 =

fi(x)vo0, - f.(x)- £.(4)vo, - 4-xv0, - —(x—4)v0,
e = | et = |

xe[xl;3] xe[xl;3] xe[xl;3] xe[xl;?)}

(4) (x—S)(x—Z) >0,
I11. {(5) = { x—4

xe[xl; 3].
— + _ +
° o ®
2 40 xel2;3].
— —e >
Xy 3

Otger: [2;3].
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8.4. Ilpumepnl 1JIsi CAMOCTOSATEIBLHOTO pPellIeHUs

Peunre HepaBeHcTBA:

1. V¥ —x +42—x—x* 2J/x - 1. 2. \(x—6)(x—8)>|x—6/64—x* .
2 2 2 2
3. 2+ —7x+12)(——1j£(\/14x—2x ~24+2)1og, 2.
X X
4. ¥ —7x+10 +910g4§22x+\/14x—20—2x2 ~13.
5. J(x+1) =(x+1) +(x+1) >0. 6. J(7x+1Y —(7x+1)' +4(7x+1)’ >0.
7. (log,x—1) +(x—-2) >0. 8. VX +x+4—-J7—-x>x"+2x-3.

25 +3-10"—4 -4 >0,
9 Ylog (v —12]+37)-log (¥’ —12x+37)>0."
I— 1+

X

737 37

10. 57 . log, (4x —x* —2)>1. 11. 2x—x° 210g9()c2 +7x+1)—10g9x.
12. (6x—10—x2)-logﬁ(1+cos2x+sin27zx+4si112%cos2 §j2—2.

13. 2(1+sin*(x—1))< 2>,

14, 52721 < \/3sin(7lx —arctg gj + 4cos(7zx —arctg gj .

X +x

(2"+2”‘)£2<:os P
15. ) 16. V14— x —Jx—4 <Jx—1.

x—6Y
lo — | >0
| gx+3(2x_5j
17. 4/x +x° +2log,(x+5)-3/1-x <4.
18. 10g2(\/x2—8x—11+1)-1g(x2—8x—10)22.

arcsinT —arcsin(x* — 4x +3)

19- log,(2x* +3)—log,(9x -1)

<0.
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i _q) . (m+x_3)(m+x_4)2 .

' \x+5\—\17—x\20' 2 8—[2x-3||-9
OTBeTHI:
1. {0;1}. 2. {6; 8}. 3. {4}. 4. {2}.
5. (—oo; —2]uf=1}U]0; +0). 6. {—%;—%)u(—%;O]
7. (0; 2)U(2; +0). 8. (-3:1). 9. {6}.
10. {2}. 11. {1}. 12. {3}. 13. {1}.
14. {0,5}. 15. {o}. 16. [5; 14]. 17. [0 1).
18. (—o0; —2]U[10; +0). 19. [1; 3]. 20. [1; 2]u(6; + o).

21. {1}u(10; +o0).
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9. CUCTEMbI HEPABEHCTB
9.1. Ilpumepsl ¢ pelIeCHUAMHA

Ipumep 1. Pemnre cuctemMy HEpaBEHCTB

(log, ;(8x +24x—16)+ log, (x* +6x* +9x°) _ 0 0)
x* +3x-10 o

‘3x—5‘—‘x+2‘>

r—d -+ )

Pemienue.

I. Pemum HepaBenctBo (1).

0 o log, (x* +3x) —log, (8(x* +3x)-16)
(x* +3x)-10

>0,

t=x"+3x, t=(x+15]-225 = ¢>-225.

(2—1)(t2—8t+16)20’
log, ¢* —10g2(8t—16)>0 t—10 (t—4) >0
t-10 T e 12225, S =10 T e
t>-2,25 ££>0,8—-16>0 t>2

N )
-~

{t=4, - {x2+3x—4=0, - {(x+4)(x—1)=0,

t>10 x*+3x-10>0
X e (—oo; —5)u{—4}u{1}u(2; +oo).
I1. Pemium HEpaBEHCTBO (2).

(3x—5—x—2)(3x—5+x+2)>
) < (3x—4—x—1)(3x—4+x+1)_0 = (2x—5)(4x-3)
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2x-=7

5" o xe (—o0; 0,75)0(0,75; 2,5)U[3,5; + o).
x#0,75
o—e *—oO
0 -5 4 12 X
II1. =
Q) o O—o—>
0,75 2,5 35 x

x €(—oo; =5) {4} {1}u(2; 2,5)U[3,5; +x).
OtBer: (—oo; —5)U{-4U{1}U(2;2,5)U[3,5; + ).

Ipumep 2. Pemmnre cucteMy HEpABEHCTB

Jxt=3x +6x+8
Ax+2< ,
V8 —x

(x n 8)x2—x—3 “(x+ 8)2x+7
log(x+6)

> 0.

Pewenue.
I. Peium HepaBeHncTBO (1).

Jxt =3 +6x+8—Jx+2-/8-x >0,
1) ) . &
—Xx>

(x*—3x> +6x+8—(x+2)(8—x)>0,

<x4—3x2-+6x+820, {%4—3x”+6x+8+x2—6x—16>0,
x+22>0, xe[-2;8)

8—x>0

x*—2x* =820, x’ —4)(x* +2)>0, (x=2)(x+2)>0,
{xe[—Z; 8) g {Ece[—2),(8) ) g {xe[—)2(; 8)) g

xe{-2}u[2;8).
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I1. Pemtum HEpaBEeHCTBO (2).

(x+8-1)(x* —x—3-2x-7)

X —x-3 2x+7
2) o (xf’g)( 6_)(x1+8)1 >0 < 5-1)(x+6-1)
08 LT H) T8, x+8>0, x+6>0
(x+7)(x2—3x—10)>0 (x—S)(x+2)>0
x+5 e x+5
x>—6 x> —6.
_ + _ n
o o o
S 2 > x xe(=5 -2]u[5; + o).
6 .
o o
0 S e
III. 2N xe{-2}Ul5; 8).
2) D ~ >
L

Oteer: {-2}U[5;8).

Hpumep 3. Pemmre cuctemMy HEpAaBEHCTB

Sloggx + xlogsx S 10,
log,(5x—3)—4-log, ,2>3.

Pemienue.

I. Peium HepaBeHcTBO (1).

(1) < 5% 4(5 )" <10 o 2.5%-10<0 < 5°¢'-5<0

(5-1)(log2-1)<0 < (log,x—1)(log; x+1)<0 <

x>0

(10g5 x—log; 5)(10g5(5x)_10g5 I)S 0 < {(5 _1)(X—5)(5 —1)(5)(—1)3 0,
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50 = xe[0,2;51

{(x—S)(Sx—l)S 0,

I1. Peminm HEpaBeHCTBO (2).

4

2) < logz(Sx—3)—m

-3>0 (3)

t =log,(5x—3).

() & (430 o 734 o 4D
¢ 4 4

(log,(5x—3)—log,16)(log,(10x—6)—log, 1) 50
log,(5x—3)—1log, 1

Y

(2-1)(5x—3-16)(2—1)(10x-6—1) (5x-19)(10x—7)
>0, >0,
2-1)(5x-3-1) < Sx—4

5x-3>0 x>0,6.

_ + - +

07 08 38 x x€(0,7; 0.8) U (3,8; +00).
6,6 X
L o
(1) > P
I11. S
) 07 0% e .

x€(0,7; 0,8)U(3.,8; 5].
Otser: (0,7;0,8)U(3,8; 5].
IMpumep 4. Pemmre cucteMy HEpABEHCTB

(x—2) " > 1, (1)
log?(2x—3)+3-log,(2x—3)-14
> 4.
log,(2x-3)-3 (2)
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Pemenne.

I. Pemium HepaBeHcTBO (1).

) & -2y -(x-2)>0 & {(x21)(x26x+80)>0,

x—2>0

x=2>0 x—=2>0.

{(x ~3)(x—4)(x-2)>0, - {(x ~3)(x—4)>0,

(o]

2 X

R

x€(2; 3)u(4; +o).

IL. Pemum HepaBeHCTBO (2). t=log,(2x-3), teR.

2
Q) o ¥4

t2+3t—14—4t+12>

0 <

£ —t=2
r—3

>0 <

~

0,

P (1,75; 3,5)u(5,5; + oo).

4>0 <
t—3 r—3
(t —2)(t +1) S0 o (10g2(2x—3)—10g2 4)(10g2(4x—6)—10g2 1) >0
-3 10g2(2x—3)—10g2 8
(2-1)(2x-3-4)(2-1)(4x—6-1) (2x—7)(4x—7)
>0, >
(2-1)(2x-3-8) =N 2x—11
2x-3>0 x>13.
- + +
1v,75 3v,5 5?5 x
f,S X
(1) o O o
2
n. ! < i 4 x
) % S

Otset: (2;3)U(5,5; +).
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IIpumep 5. Pemure cuctemMy HEpaBEHCTB

10gx+3(x2 —3x+3)-10g57x x—1)<0, (1)
5-3x"" +|5-3: " <2. )
Pewmenue.
I. Peium HepaBeHcTBO (1).

1) < (og,,(x*-3x+3)-log,,1)(log, (x—1)-log, 1)<O0 <
(x+3-1)(x* =3x+3-1)(5-x—1)(x-1-1)<0,

x+3>0, x+3#1,

=

x*=3x+3>0,

5-x>0, 5—x#1, x-1>0

(x+2)(x2 —3x+2)(x—4)(x—2)2 0,

x>-3, x#-2, - (x+2)(x=2) (x—1)(x—4)=0, -
x €R, xe(l;5), x4

x<5 x#4, x>1

(x—2) (x—4)>0,

xe(l;5), x#4.

—~ N -
L L
2 4 x re{2lu(4;5).
I 45 x

I1. Peminm HepaBeHCTBO (2).

D) t=|5-x"", t>0.

| ) 2
Q) o« I 220, {t 20410, {(t—l) <0. _ .,
(50 t>0 t>0

a0 o (5-3x/-1)(2x-9-0)=0, -
‘5—3x‘>0

2x-9

2)i=1 & [5-3x
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4
X=—,
{(5—3x—1)(5—3x+1)(2x—9)= 0, {(43’6)(63)‘)(2)(9) 0 3
I 5 & | x=2,
3 x=4,5.
Xe {2}u(4; 5),
_x N

1 RN =2
o [V & 3 o 777

(2) x=2, x=4.5.

x=4)5
Otset: {2; 4,5}.
Ipumep 6. Pemmre cucremy HEpaBEHCTB
4-9-2 2416 (1)
205 _ g ’
log,, (x* —10x+21)< log, 5. (2)
Pemenue.
I. Pemium HepaBeHncTBO (1).
X X 0,5x . 0,5x _ 2x _Q.0*x

(1) - 4*-9.2 —2-220)5)( +41‘6+2 2 820 - 2 20’59)624+820 -
e, o, 2N,
Q-Da-3)2-)x-0), o . G=3x 4 o [0; 3] (4; +o0).

2-1(0,5x-2) x—4
I1. Pemtum HEpaBEeHCTRBO (2).

(2l =1)(x* —10x +21-5)<0,
(2) < log, (x’~10x+21)-log, 5<0 < {2x>0, 2=, =N
X —10x+21>0
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(2x—1)(2x+1)(x* —10x+16)<0, (2x-1)(2x+1)(x—8)(x—2)<0,
x#0, x#-0,5 x#0,5, < x#0, x#-0,5 x#0,5,
(x=7)(x-3)>0 (x=7)(x-3)>0.
+ — + - +
L g @ @ @
0505 2 8 x  xe(-0,5 0)u(0; 0,5)U[2; 3)U(7; 8].
—CO— O O o
-0,5 0 05 3 7 X
1 & — O
1) e - g
I11. =3
—— OOl @O Oo——>
(2) 050 05 2 3 7 8 x
x€(0; 0,5)U[2; 3)U(7; 8].
Otger: (0;0,5)U[2;3)U(7; 8].
Ipumep 7. Pemmnre cucreMy HEpABEHCTB
(3xlog34 .47x2—6 _1).1ng g'x'l'l 2 0’ (1)
4x° —3‘2x—5‘ <20x-27. (2)
Pewmenue.
I. Pemium HepaBeHcTBO (1).
2 4x+1
1 47775 _40)| —log 1|20
1) = | )(ogx6x_6 ong =
(4-1)(7x° +x—6—0)(x—1)(4x+1 —1jz 0,
6x—6
x>0, x#1, &
4x+1 50
6x—6
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(7x—6)(x+1)(x—1)(4x+1-6x+6)
6x—6
x>0, x#1, x>1

o xe(1;35]

>0, {—(2x—7)20,
=
x>1

I1. Peminm HEpaBeHCTBO (2).

2) & ([@x*—20x+25)-32x-5+2<0 < [x-5 -32x-3+2<0 <
(2x—5-2)(2x-5-1)<0 <=
(2x-5-2)(2x—5+2)2x-5-1)2x-5+1)<0 <
(2x-7)2x-3)(x-3)(x—2)<0.

(1) o °
1 3,5 X
III. o xe[L,5; 2]u[3; 3,5].
(2) L @ L @ >
1,5 2 3 35 X

Otser: [1,5;2]U[3;3,5].
9.2. IlIpumepnl ISl CAMOCTOSATEILHOTO pPellIeHUus

Pemmte cucteMsl HCPAaBCHCTB:

log, (x* —4x° +4x* )+ log, (63" ~12x-9) .
1 x'—2x-38 7
) ‘2x—9‘—‘3x+2‘>
2x-11-[3x+4]
4 2
\/rsx/x —9x —2x+6, 2
5 | ¥ Jx+5 3, 53" -243 <2,
(352 (35— a ) <0 " [2-log,(3x~2)+2-log,, ,4>5.
Ig(x+7) T
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(e43) " <,
S. 1log?(5—2x)+log,(5—2x)-8
log,(5-2x)-1

{sbg? Y46 x = <35,

log‘x+2‘(4+7x—2x2)ﬁ 2. <2.

p {bg”x(x +2)-log.,(x* =5x+7)<0,

=9 +[ax -9 <2,
log, (x+1)-log, . (4—-x)>0, 25 —6-5° +5%%1 120 S s
7. 2 2 x-1,2 2 2 1,2—x 3 2 8. 50,5x _25 —_
3773 3% 73 =~ log, (¥ ~13x+36)<log, 6.
: 2x-3
2xlog25 . 53x +9x—8 _1 ‘10 S O,
9. <( ) gx+1 x+1

4x° —4‘7 — Zx‘ <28x-52.

10. log,|x—7]-1
6" —4-3"-2"+4<0.

25x—=3x>+18)-Vx—1
( N1, o {logx+2¢mglogx+z(4—x),
9"—-2-6"-3-4"<0.

OTBeThI:

1. (—o0; —15)U[-11; —2)U{-1}Uu3}U(4; + ).

2. (-5, —4]u ). 3.0 gju(& 9]. 4. [1; 4).

5. (=3; -2)u(-1;1). 6. {2:2,5}. 7. {1,2}.

8. (0; 0,5)L(9; 10]. 9. [2;3]uf4l). 10. [1; log, , 3].
11. [0; 1].
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