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B 3aBucumMocTH OT TPakTOBKU WJIM UHTEP-
MpeTallud HEpPAaBEHCTBAa pa3IU4aloT aiured-
pandeckuii, (pyHKIHOHAIbHBIA WM TE€OMET-
PUYECKHI OX0/AbI B PELICHUN HEPaBEHCTB.

[lepBrie 1Ba mojaxoda pa3inyaroTcs B IMO-
HSATUU HEPaBEHCTBA, KOTOPOE paccMaTpuBa-
eTcst 1M00 KaK CpaBHEHUE JIBYX BBIPA’KEHUH,
1100 KaK cpaBHEHUE JIBYX (QyHKUIU.

[Ipu anreGpanyeckoM MOJIXOJE BBIMOJIHS-
I0T PaBHOCUJIbHBIE OOLIME WM YaCTUYHbIE
npeoOpa3oBaHusi HEPAaBEHCTB (HaaA oOenuMu
4acTSMM HEPaBEHCTBA WJIM OTACIbHBIX BbI-
pakeHMI, BXOIALINX B HEPABEHCTRO).

[Ipu ¢GyHKIIMOHATBEHOM MOJXOJE HCIOJIb-
3yIOT CBOIcTBa (YyHKUUN (MOHOTOHHOCTb,
OTPaHUYEHHOCTb U T.J.), BXOJSIIINX B JAHHOE
HEPaBEHCTBO.

B HexoTophIX ciiydasx anreOpanuecKkuil u
(YHKIIMOHATIBHBIM MOAXO0/bI B3aUMHO 3aMe-
HSE€MbI. DTO MOXHO IPOCIEIUTh, HAYMHAS C
omnpejeneHus HepaBeHcTBa. Jlanee B mpeoOd-
pa3oBaHUSAX HEPABEHCTBA Mbl HCIOJIb3YEM
YTBEPKIACHUSI, MPUIIEPKUBasICh anredpanye-
cKkoi wiu (QyHKuMOHaNbHON NuHuK. Hanpu-
Mep, yrBepxiaeHue «Eciu obe vactu Hepa-
BeHcTBa ((X) > h(X) BO3BecTH B OJHY M Ty

)K€ HEYETHYI0 CTelleHb, TO MHOJyYMM Hepa-
sercto §°""(X) > h*"'(x), paBHOCMIBHOE

JAHHOMY» MO>KHO 3aMEHUThb JIPYIUM YTBEP-
xaeauem «Ilo cCBOMCTBY CcTpOro BO3pacTaro-
mei ¢yakuun Yy =t
seactBa g(X)>h(x) m g*"(x)>h>""(x)
PaBHOCHUJIbHBDY.

OcCHOBOM TE€OMETPHYECKOTO MOAXOda SIB-
JIAETCS MHTEPIPETALUs] HEPABEHCTB U UX pe-
IIEHWI Ha KOOPJAWHATHOW MPSIMOU, KOOpIU-
HATHOM TJIOCKOCTH WJIH B IMPOCTPAHCTBE, YTO
MO3BOJISIET MEPEUTH K PABHOCHIIBHBIM HEpa-
BEHCTBaM, OIMHPASICh HA TEOMETPUUYECKHUE YT-
BEPKJICHUS.

2n+1

,nheN, na R Hepa-
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1. Anrebpanyeckume MeToibl
peLleHns

Ecmu ucxoaute U3 onpeneneHus HepaBeH-
CTBa, B KOTOPOM B OOEHMX YaCTSIX 3aIlUCaHbI
BBIPQKCHUS C IEPEMEHHOMN, TO NP PEIICHUH
HEPaBEHCTB HCIIOJB3YIOT TPeoOpa3oBaHUS
(BO3BemeHNE B YETHYIO HIJIM HEYETHYIO CTe-
NeHb, JIOTapU(PMHUPOBAHUE, IOTCHIUPOBA-
HUE), MO3BOJIIONINE MPHUBECTH HEPABEHCTBO
K Oosiee mpocTtomy Buay. B mporecce mpeo0-
pPa30BaHUIl MHOKECTBO PELIEHUH HCXOJHOTO
HEpaBeHCTBa JMOO0 He MeHsieTcs, JMOo pac-
mupsieTcs (MOXHO TOJY4UTh ITOCTOPOHHHE
pereHust), OO0 cyxaeTcs (MOXKHO MOTEPSATH
pemenusi). [losToMy BakHO 3HATh, KakKHe
nmpeoOpa3oBaHusi  HEPABEHCTBA  SIBIISIOTCS
PaBHOCWIIBHBIMHU U TIPH KaKUX YCIOBUSX.

1.1. CBefieHVe HepaBeHCTBa K
PaBHOCW/ILHOWM CUCTEME W/
COBOKYIMHOCTW CUCTEM

Kak mnpaBuno, nmpeoOpazoBaHusl HCIOJIb-
3YIOT JUIsl TOTO, YTOOBI B HEPABEHCTBE OCBO-
00UTHCS OT 3HAKOB KOPHEH, OT 3HAKOB MO-
IyJisl, OT CTENEeHEeH, OT 3HaKOB Jiorapudma.

[ToaToMy HM>KE IpPUBENEHBI CXEMBI pellie-
HUS HEKOTOPbIX CTaHIApTHBIX HEPaBEHCTB
omnpezneneHHoro Buna. [lpum sTomMm ormeruwm,
YTO Ha MPAKTUKE HEKOTOPbIE LIEMIOYKH IIpe-
oOpa3oBaHuil JenalT KOpode, IpPOILycKas
HEKOTOpblE OYEBHUIHBIE IPEOOpa3OBaHUS.
Hampumep, BMeCTO NIMHHOM LENOYKH IIpe-
o0OpazoBaHMit

2m>2m,neN,<:>
S

< (x>0, &
9(x)=0
f(x)>g(x),
o lix=o. f(X):é}(X),
9020 9(x)=0,

HCIOJIb3YIOT KPAaTKYIO CXEMY pPELICHHUS

WEX) >%g(x),neN, <

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



B o0mem ciryuae, eciu penieHue HepaBeH-
CTBa HE YKJIAJbIBACTCS B CTaHIAPTHYIO CXe-
My, XOJI pelIeHHUs] pa30MBAOT HAa HECKOJBKO
JIOTUYECKU BO3MOYKHBIX CITy4aeB.

Mpumep 1. (MUNOO, 2009). Penure He-
PaBEHCTBO

2
( 3] X2 —6Xx+9—1
X+— | 2
X Ji=-x-1

2
x> —6X+9 -1
>4. .
VS=-x-1
Pewenue. Tax xak X° —6X+9=(x-3)°,

TO 001acTh JONMYCTUMBIX 3HAYEHUI IEepeMeH-
HOM X ONpEAENsieTCs] YCIOBUIMMU:

x#0, x#0,
5-x20, <& <<x<5,

N5-x#1 X#4.

HcxonHoe HEPaBEHCTBO INPU MOJTYYEHHBIX
OTPAaHMYEHUSAX Ul NEPEMEHHOM X paBHO-
CUJIBHO HEPABEHCTBY

2
x> —6X+9 -1 3
A X+——420. (*
[ VS—-x-1 }( X ] )
x> —6X+9

VS—-x-1

CMOTPpHUM JIBa ClIy4as.

2
-1
Tak kax [ } >0, To pac-

1. VX*=6Xx+9-1=0<|x-3|=1, uro
BO3MOXHO MpU X =2 wid X =4. 3Ha4uT, C
Y4eTOM TIOJIyYEHHBIX paHEe OIPaHUYCHUI,
X =2 — pelieHue, Tak Kak B 3TOM cllydyae Je-
Basi 4YaCTh HEPABEHCTBA (*) paBHA HYJIIO.

2. VX* —6X+9 —1#0. Torna HepaBeHCT-

BO (*) paBHOCWJIBHO HEPABEHCTBY

2_
x+i—420 = ﬂzo
X X
X=Dx=3)
X

Ha uyucnoBoit mpsamoir Ox (puc.1) mano
rpaduyeckoe TMpeACTaBICHUE PEHICHUS TI0-
CIIEZIHETO HEPAaBEHCTBA.
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- + - +
0 1 3
Puc. 1

X

3ameyaHue. Ilpu pemreHUH HEPaBEHCTBA

Xx=1)(x-3
M > () HWCHOJIb30BaH METOJT UHTEP-
X

BaJIOB (CM. pazzen «MeTo1 HTHTEPBAJIOBY).
C y4eToM MOJIydeHHBIX paHee OrpaHude-
HUUW 3aIIMCBIBAEM OTBET.

Omeem:. 0<x<1, x=2,3<x<4,4<x<5.

Mpumep 2. (MUN3T, 2000). Pemute He-
PaBEHCTBO

(X+2)* <2(X+1)/2x+3.

Pewenue. BpionHss paBHOCUIIBHBIE TIpe-
o0pa3oBaHus JAHHOTO HEPABEHCTBA, IOJIY-
YUM:

(X+2)* <2(x+1D/2x+3 <
S X HAX+4-2(Xx+DV2x+3 <0 &

S X+ 2X+1-2(X+DV2X+3 +2X+3<0 <

& (x+1)? —2x+DV2x 3+ (V2x+3) <0

o (x+n-v2x+3f <0 o
& X+HI-42x+3=0 <

X+12>0,

SA2X+3 =x+1< =
2X+3=(x+1)°

Omeem: \/5

Héepaeéencmea, codepofcamue
UPppAyUOHAIbHbBIE BBIPAIICECHUA

[IpuBeneM HEKOTOpPBIE CTAHIAPTHBIE CXE-
MBI JJId PCIICHHA HppalUMOHAIBHBIX HEpa-
BCHCTB, B KOTOPBIX HCIIOJB3YIOT BO3BCIACHUC
B HaTypaJIbHYIO CTEleHb 00enx 4actel Hepa-
BEHCTBA.

o WI(X)>¥g(x) < {f(x)> 90%). (1)

g(x)=0;

o« YT g0 © {f(x) =900 )

g(x) = 0;



f(x) < g™ (%),
o i) <gx) o {f(x)>0, 3)
9(x) 2 0;
fF)< 9™,
e AWf(X)<g(x) < <f(X)=0, 4)
9(x) = 0;
_{f(x>>gz“(x>,
g(x) 20,
2n, f 5
o Wf(x)>g(x) < f0020, (5)
o <o;
{f(x)ch“(x),
9(x) 20,
20/ f > 6
e Wf(X)2g(x) < f0020, (6)
L 19(X) <0;

o 1/ fO)vaYg(x) & FX)vgx); ()
o yf(¥)vg(x) < F)vg™(x),(®)

rae cuMBoa VvV B cxemax (7) u (8) 3amensier
OJIMH U3 3HAKOB HEPABEHCTB: >, <, >, <.

Mpumep 3. Pemmte HEpaBEeHCTBO

VX418 <2 —X.

Pewenue. Ecmn 2—x<0 nwm 2—-x=0,
TO WCXOJIHOE HEPABEHCTBO HE BBIMOJHACTCS,

TaKk Kak v X+18 >0.

ITycte 2—x>0, Torga mpu BO3BEAECHUU
o0enx yacTeil HepaBeHCTBa B KBaJpaT MOJIy-
YUM Ha €€ 00JIaCTH OMpeeCHUsI U MPHU YC-
JIOBUM 2 — X > (0 paBHOCWJIBHOE HEPABEHCTBO.

X+18<(2-x)°, (X=7)(x+2)>0,

X+182>0, & (x> -18,
2-%x>0 X< 2.
2 Ze L e
-2 7 X
~18 X
L DL 7 ! o
2 X
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Ha puc. 2 npezacrasnen crnoco0 rpaduue-
CKOW WHTEpIIPETAIUH TIOJyYSHHs PEIICHUS
ITOCJIEAHEN CUCTEMBI HEPABEHCTB.

B utore nmonyyaem —18 < X < -2 — pere-
HUE CHCTEMBI.

Omegem: —18< X< -2.

I[J'If[ pEeIICHHA JAHHOI'O HEPABCHCTBA MOXK-
HO UCHOJB30BaTh cxeMy (3). Toraa mosryuum,
4TO JAHHOE HEPAaBEHCTBO PABHOCUIIBHO CHC-
TeMe

X+18<(2-x)°,
X+182>0, &
2-%x20

(X=7)(x+2)>0,
X=>-18,
X< 2.

B otnuune ot pucyHka 2 npyroil cnoco6
rpadM4ecKoro MpPEeACTaBICHUS PEIICHHS I10-
CIIEZIHEH CUCTEMBI HEPAaBEHCTB C MUCIOJIh30Ba-
HHEM OJIHOM 4YMCIOoBOM mpsimoit OX mpen-
CTaBJIEH Ha pHuC. 3.

J -_
—-18 -2 2 7 X
Puc. 3

Mpumep 4. (MN3IT, 1999). Pemiure He-
PaBEHCTBO

VX2 +10X+9 > x? —2x—3.

Pewenue. Vicnonssys cxemy (6), momy-
YUM, YTO JAHHOE HEPAaBEHCTBO PABHOCHIILHO
COBOKYITHOCTH JBYX CHUCTEM:

2 2 2
O X" +10X+9> (X" —=2x-3)",
x> —2x-320.

x> +10x+9>0,
(I1)
x> =2x-3<0

s cuctemsl (I) numeem:
x> —2X—=3>0 npu X € (—0; —1]U[3; 0);
IlepBoe HepaBeHCcTBO cuctemsl (1) mpuBoM
K BHIY:
(X+D(X+9) > (x+1)*(x-3)* <

& X+D((X+D(Xx=3)> —(x+9))<0 <

& (X+DX(X*=5x+2)<0 <



= (x+1)x(x—5_;/ﬁ](x—5+\/ﬁ]£0.

2

5-17 1

<,
2 2

3aMeTHM,  4TO 0<

5+417

2

Ha gucnosoii npsimoit Ox (cMm. puc. 4) na-
HO TpaduyecKkoe TMpeACTaBICHUE pPELIEeHUs
nepBoro HepaBeHCTBa cucteMsl ().

<5.

9
—<
2

+ - + — +
—1 05-{17 3 5H17 X
2 2
Puc. 4

Torpa pemenuem cucremsl (1) sBisiroTCS
(cm. puc. 5) Bce 3HaUeHUSA

X {-1}&{3; 5+;/ﬁ}.

Jnsa cuctemsl (I1) umeem:
X* +10X+9>0 mpu X € (—o0; —9]U[~1; ) ;

J | _
-1 05-17 3 5417 X
2 2
Puc. 5

x> —2x-3<0 npu x e (-1;3).
CnenoBarenbHo, pemieHueM cuctemsl (1)
oyner X e (-1 3).
O6bequnss pewenus (I) u (I11), nonyyaem

OTBCT.
5+ \/ﬁ }
5 )

Omeem: {— 1;

[Ipu pemreHUH TaHHOTO B TpuMepe 4 He-
PaBEHCTBA HCMONB30BaH (OPMAIbHEIH Tepe-
X0J K PaBHOCHIIBHOH COBOKYIHOCTH TI0 CXe-
Me (6). PaccMoTpuMm conepikaTenbHyl0 CTO-
POHY 3TOr0 Mepexo/a.

Ecm x> —2X—3>0, To obe yacTn Hepa-
BEHCTBA HEOTPHIIATENBHEL. Ilocrme Bo3Bene-
HUA B KBajgpaT O0eHX dacTeli HepaBEeHCTBA
TIOJTydHM Ha €ro 00NacTH ONpeaeNneH s U IpH
ycnoBun X’ —2X—3>0 paBHOCHIBHOE He-
PaBEHCTBO, TO ECTh CHCTEMY HEPABEHCTB
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X* +10X+9 > (x* —2x-3)?,
x> +10x+9>0, o
x> —2x-320.

X* +10X+9 > (x> —2x—3)7,
=S
X —2x-320.

IIycTp x> -2x-3<0. Tak KaK

VX*+10X+9 >0, To HCXOJHOE HEPABEHCTBO

BBIIIOJIHSCTCS HA OOJACTH €ro OIMpCACIICHMA,
T.C. IIOJIy4acM CUCTEMY HEPABCHCTB

x> +10x+9>0,
X —2x-3<0.

Mpumep 5. (MNOO, 2009). Pemure He-

PaBEHCTBO

3 2
\/7——x< \/x —6X +14x—7.

X—1

Pewenue. BpinonHsAs paBHOCUIIBHBIE IT€-

PEXOAbI, IIOJIYUYUM

3_ 2 _
\/7_—X<«/x 6X° +14X 7<:>

Jx -1
- V72X X =1 <X —6x3 +14x—7,<:>
X=1
(7-X)(X=1) < x> —6X> +14x -7,
7—x20, o
X—=12>0,
Xx=1

X’ —5x* 4+ 6x >0,
1<x<£7

X(X=2)(x=3)>0,
I<x<T7.
Ha puc. 6 npencrasiena rpapudeckast uH-

TepIpeTanusl IOJIyYCHHs] pPElICHUs IOCIe-
HEW CHCTEMBbI HEPABEHCTB.

S

01 2 3
Puc. 6

7 X

Omeem: 1< x<2,3<x<7.



Mpumep 6. Pemmte HepaBeHCTBO

2X4+3 —4/x=2>2.

Pewenue. O00o3uauum + X—2 =t, rae

t > 0. Torna Beipasum X =t +2 u npuse-
JIEM JIaHHOE HEPaBEHCTBO K BUAY

N2tP 47 >t+2.

Tak kak t +2 > 0, TO MoIy4yaeM paBHO-
CHJIFHOE HepaBeHCTBO 2t% +7 >t + 4t +4
wm t> -4 +3>0mput>0.

Otcrona noixydyaem

Bo3sBpamaemcs kK mepeMeHHON X :

l:osw/x—2<1 {0£x—2<1
=

NXx=2>3 X=2>9
2<x<3
x>11.

Omeem: 2 <X <3; x>11.

Mpumep 7. (MN3T, 2002). Peurure He-
PaBEHCTBO

1 1 1
— > .
V8—x  A2x+1  {8+15x—2x2

Pewenue. O61acTh ONpeaeIeHus: JaHHOTO
HEPaBEHCTBA ONPEICISACTCS YCIOBUIMU:

8—x>0 8—x>0
2X+1>0, S <2X+1>0, =
8+15x—2x* >0 2x+1D)(@—-x)>0

< —-05<x<8.
3anuiemM UCX0IHOE HEPABEHCTBO B Clle-
IYIOLLEM BUAE
1 S 1 .
V8—xX  A2x+1  JB-x)(2x+1)

*

Tak kak Ha oOnacTu ONpeNeNeHNus UCXOI-

HOTO HepaBeHCTBa /(8 —X)(2x+1) >0, To,

YMHOXHUB 00€ YacTW HepaBeHCTBa (*) Ha
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J@—=X)(2X+1), mnomyduM HEpaBEHCTBO,

PaBHOCHJIBHOC UCXOIHOMY:

JB=02x+1)  JB=x)2x+1) e
V8 —X V2Xx+1

& J2X+1-4/8-x>1 o

& A2X+1>14+4/8=X.

JleBast u mpaBas 4acTH MOCJIEIHETO0 HEpa-
BEHCTBA HEOTpHUIATENbHBI Mpu —0,5 <X <8,

MMOATOMY TIOCJIE BO3BEACHUS MX B KBaJpaT U
MPUBENICHUS TTOJOOHBIX WICHOB MOJYyYUM He-
PaBEHCTBO

3x—8=>0,
208 =X <3Xx—-8&=48—-x2>0, =
4(8—X) < (3x—8)*
8
X>—,
3 4<x<8
& X <8, &S 4<x<8.

(9X —8)(x—4) > 0

Ha puc. 7 npencrasiena rpapudeckast uH-
TeprnpeTanusl MOJIY4YeHUs pELIeHUus MOoCcel-
HEW CHCTEMBbI HEPaBEHCTB.

|0

C yuerom ycnoBusa —0,5<X <8 moiyua-
€M OTBET.

Omeem: 4 <X<8§.



Héepaeéencmea, codep.m‘amue
noKazameJilbHble 6blPAIHCEHUA

[IpuBeneM HEKOTOpPBIE CTAHIAPTHBIE CXE-
MBI JUI1 PEIICHWS TOKa3aTeIbHbIX Hepa-
BEHCTB, B KOTOPBIX MCIOJIB3YIOT JIorapumMu-
poBaHHe 00eux JyacTeil HepaBeHCTBA.

{f(X) > g(x),
. (000 > (p(0)o® | PO
g(x) > f(x),
| 0<o(x)<1.
[(f0 290,
o(x) > 1,
® (9(X)' 2 (9(x))*™ < (g(x)> f(x), (10)
{0 <o(X) <1,
o(X) =1.
B uvactHOCTH:
e Ecam uncio a >1, To
a'™>a'™ o f(x)>gx). (11)
e Econmuncimo O <a<1, 10
a'™>a'™ o f(x)<gx). (12)
{ f(x)> g(x)>0,
o(x) o(x) (p(X) >0,
o (F(x)™>(g(x)*" < g(x)>,f(x)>)0’(13)
| [e(X¥) <O.

Mpumep 8. Pemmte HepaBeHCTBO

@“’“““LL

Pewenue. 1-ii cnoco6. O6macT OOMyCTH-
MBIX 3HAQUYEHUI MEPEMEHHOM X OIpenesieTcs

X>1,
ycnosueM: X° —1>0 < {
X< -1.

[Ipy 1OmyCTUMBIX 3HAYEHHSIX IEPEMEHHOU
npeoOpa3yeM JIeByH0 4acTb JAaHHOIO Hepa-
BEHCTBA

2

=(x* -

[Tonyyaem HepaBEHCTBO
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>l

X2 =2 V2 <x<-1,
F— ) 1<0<:>
X — —

1<x<\/§.

N 1 1)
2-|/|C|'|0C06.TaKKaK1>§>OI/I ) =1,

TO, UCTIOJIB3YA cxeMy (12), momydaem:

e

2= logz(x2 —1)< 0 <

2 V2 <x<42,
X" —=1<1,
g g X>1, g
{x2—1>0, {
x< -1
—\/5<x<—1,
&
1<x<\/§.

Omeem: (—\/5;— Hu (1;\/5).

3ameyaHue. Ilpu pemreHUH HEPaBEHCTBA
log, (X2 - 1) <0 wucnonp3oBaHa CTaHJAPTHAsS

CXeMa pelleHus JorapuMUYECKUX Hepa-
BEHCTB (CM. pa3Jie)l «HEPABEHCTBA, COJEpKa-
1€ JIOTapU(PMUUECKUE BHIPAKEHUSY).

Mpumep 9. Pemmte HepaBeHCTBO
(x> +x+1)* <.

Pewenue. IlpuBeneM HEpAaBEHCTBO K BULY
(X* +x+1)* < (x* + x+1)° u Bocmomm3yemcs

cxemoii (9).
[ x<0,
X2+ Xx+1>1 M
X +x+D)' <1l o ’
x>0,
) (2)
O<x"+x+1<1.

Pemum cucremy (1) monydeHHOM COBO-
KYIHOCTH:

X<0, X <0,
=S =S
X2+ Xx+1>1 X(X+1)>0

X <0,
& < X< -1,
{x+1<0

Pemum cucremy (2) COBOKYNHOCTH:



x>0,

x>0, 5

5 S X +X+I>0
O0<Xx +x+1<1.

X(x+1)<0

X >0, X >0, .

= = Her pemenuii.
X(X+1)<0 X+1<0.

Omeem: x < —1.

[Ipu pemeHUH TAaHHOTO HEPABEHCTBA HC-
MOJIb30BaH (DOPMAILHBIA TEPEX0 K PaBHO-
CUJIBHOM COBOKYymHOCTH 1o cxeme (9). Pac-
CMOTPHUM COJIEP)KATEIBHYI0 CTOPOHY 3TOTO
nepexona.

Bripaxxenne (X’ +X+1)* HONOKATENBHO,

Tak kKak X’ +X+1>0 1pu Bcex 3HAYEHHAX
x € R. IIponorapudmupyem obe vactu aaH-
HOT'O HEPaBEHCTBA

lg(x* +x+1)* <1gl <

& Xlg(xX +x+1) <0<

x>0, X >0,
lg(x* +x+1) <0, X+ x+1<1,
=S

x <0, x <0,
lg(x* +x+1)>0 X+ X+1>1.
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Hepagencmaea, cooepircaujue
Jlocapupmuueckue gvlparxcenus

[IpuBeneM HEKOTOpPBIE CTAHIAPTHBIE CXE-
MBI JIs1 pCHICHUA J'IOl"apI/I(bMI/ILIeCKI/IX HEpa-
BCHCTB, B KOTOPBIX HMCIIOJIB3YIOT IMMOTCHUOHUPO-
BaHHME 00ErX YacTell HepaBEHCTBA.

e log,,, f(x)>log,, 9(X) <

{f(x)>9(x)>0,
- () >1, (14)

g(x)> f(x)>0,
0<o(x)<1.

B yactHocTH:
e Ecam uncio a >1, To

log, f(x)>log, g(x) < f(x)>g(x)>0.(15)
e Ecim uncino 0<a<1, To

log, f(x)>log, g(X) < g(x)> f(x)>0. (16)

e log,,, f(x)=log,,, 9(X) <

{f(X)2 g(x) >0,
N o001 (17)

g(x) > f(x)>0,
0<o(x)<l.

B yactHocTH:
e Ecam uncio a>1, To

log, f(x)>1log, g(x) < f(X)=g(x)>0.(18)

e Econmuncimo O <a<1, 10

log, f(x)>1log, g(x) < g(x)= f(x)>0.(19)

Mpumep 10. Pemmte HEpaBeHCTBO
log,, (X2 +X— 2)> log,,(x+3).

Pewenue. Tax xax ocuoBanme 0,1 jora-
pubMOB, CTOSIIIUX B 00EUX YACTAX HEpaBEH-
cTBa, ynomierBopsitor ycimoBuio 0<0,1<1,
TO, Ucmoib3ys cxemy (19), momyudaem, 4TO
JTAHHOE HEPABEHCTBO PABHOCUIIBHO CUCTEME

X*+X-2< x+3,© (X—=~/5)(x++/5) <0,
X*+XxX-2>0 (X=1)(x+2)>0.
Ha puc. 8 npencrasinena rpapudeckast uH-

TepIpeTanusl IOJIYYCHHs] PEUICHUs IOCIeN-
HEW CHCTEMBbI HEPAaBEHCTB.



by
—5 -2

Puc. 8
Omeem: (—\/g;—2)u(1;\/§)
Mpumep 11. (MNOO, 2009). Pemmre He-
PaBEHCTBO
log, (7-Xx) <log (x> —6X* +14x—7) -
—log,(x-1).

Pewenue. BpinonHsAs paBHOCUIIBHBIE II€-
pexoAbl, MOJIY4YUM, YTO JIaHHOE HEPABEHCTBO
PaBHOCWIBHO CIIEAYIOIIEH CHUCTEME Hepa-
BEHCTB

{logx((7— X)(x—1)) < log, (x> —6x> +14x-7),
X>1.

1 5 X

B cootBerctBum co cxemoit (17) mns pe-
IEHUs HEOOXOJUMO PacCMOTPETh TOJBKO
CiTyJail, Kor/la OCHOBaHUE OOJIbIIIEC EIUHUIIBI,
[I03TOMY IIOJIyY€HHasi CHCTEMa pPaBHOCHJIbHA
cneayronien

(7=X)(x=1)<x’ —6x> +14x-7,
I<x<7

X —5%x* +6x>0,
=
I<x<7

X(X=2)(x=3) >0,
I<x<T7.

Ha puc. 9 npencrasnena rpapudeckast uH-

TeprnpeTanusl MOJIY4YeHUs pELIeHUsl MOoCe-

HEW CUCTEMbI HEPABEHCTB.

e ey,

0 i 23 X

iy 4 -

1 7 X
Puc. 9

Omegem: (1;2)U(3;7).

3aMeyaHve. B mpuBEICHHOM pelICHUU
JAHHOTO HEpaBEHCTBa B OOJIbILIEH CTENeHU
OTpaKeHa MaTeMaTH4ecKas 4acTb, YEM METO-
nudeckas. [Ipu nepexone oT HCXOIHOTO HEpa-
BEHCTBA K NEPBOIM CHUCTEME yUYTE€HA 4acTb 00-
JIacTU ompenesieHus HepaBeHctBa X —1>0. B
CIIEIIOIIEN CHUCTEME YYTEHO €lIe YCIOBHE
7—-x>0u (7-x)(Xx-1)>0.
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Mpumep 12. (EF3 2010). Pemute Hepa-

BEHCTBO

210g2x—] | X| < log,(x+12)
log 1 (x+7) " log,(x+7)

Pewenue. B cOOTBETCTBUH C ONIPENEICHU-
eM Jiorapu¢ma, BXOJALIME B HEPABEHCTBO
BBIPAKCHHA UMCIOT CMBICJI ITPHU BBIITOJIHCHUHN
YCJIOBHIA:

| x|#0, X #0,
25 £, X—1#0,
X+7>0, < <x>-7,
X+7#1, X #—06,
X+12>0 X>-12

N3 cuctemel nonayyaem 3HA4YEHUS
Xe(=7;—6) U (—6;0)U (0;1) U (l; +00).
Tak kak mpu JAOMYyCTUMBIX 3HAUEHUSX Ile-

PEMEHHON X IO CBOWCTBaM Jiorapudma crpa-
BCIAJIMBEI PAaBCHCTBA:

log . x| “log. x|
log i (X+7) a
u
log,(X*12) _ 106 (x+12),
log,(x+7) -

TO MCXOJHOE HEPABEHCTBO NMPHBOAUTCS K BH-
ny

210g>(+7 |X|Slogx+7(x+12) S

< log,., x* <log, ., (x+12).
[TocneaHee HEPABEHCTBO PABHOCHIBLHO COBO-

KYIIHOCTH JIByX CUCTEM Ha MHOXKECTBE
(=7; = 6) U (=6; 0) U (0; 1) U (I; + 0) :

O0<x+7<1, —T7<X<-6,
X >x+12 X*—x—-12>0

=
X+7>1, X > —6,
X? < x+12 x? —=x—12<0

=

—7< X< -6,
(X=4)(x+3)=0 -7 <X<-6,
=
-3<x<4.

X > —0,
(x—=4)(x+3)<0



C ydetom 00s1acTu OnpeAesICHUsI TaHHOTO
HEpaBEHCTBA

(=7; — 6) U (=6; 0) U (0; 1) U (1; + o)
ImoJIrydacMm OTBCT.
Omeem. (—7;—6)U[-3;0)U (0; 1)U (L;4].

Hepagencmea, cooepicaujue 8olPar3ceHus
C MOOyAMuU

Mpumep 13. (MUN3T, 2002). Pemute He-
PaBEHCTBO
1 < X=3 .
|Xx-9] 4x-11

Pewenue. JIaHHOE HEPaBEHCTBO PABHOCHJIb-
HO COBOKYITHOCTH JABYX CHUCTEM:

X>9, X<9,

M4 1 x-3 ud)q 1 X—3
X—9 4x-11 9—x 4x-11
st cuctemsl (1) umeem:

X>9,

(D & | x*-16x+38 _ = <
(X=9)(4x—-11)

X>9,

S 1(Xx—8++/26)(x -8 —+/26) w0 &
(X=9)(4x-11) a

= x28+\/%.

s cuctemsl (I1) umeem:

X<9,

(x-4)’ >0
(X=9)(4x—11)

(< X=4.

{x <275,

O6benunss pewenus (I) u (I11), nonyyaem
OTBET.

Omeem:. X<2,75, Xx=4, Xx=>8++/26.

[IpuBeneM HEKOTOpPBIE CTAHIAPTHBIE CXE-
MBI JUISl PELICHUS HEPABEHCTB C MOIYIISIMH,
KOTOPBIC ONHMPAIOTCS HAa ONPEIECICHUE MOLIY-
JIs1, €r0 F€OMETPUYECKHUM CMBICII U CBOMCTBA.

f ,
rotcson = (70

f(x)< ,
rotsaon = [1920
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> |

o |[f(X)>g(x) < fg;z?;)&) (22)
05 GO0,

flfizom e | 079 e

o [ fO|>a0| & fP>g’(x) <

& (f0-g)f(0+9(x)>0;(24)
o [f()|2|ax) < fP(0=29*°(x) <
e (f0-ge0Nf(0)+9(x))20.(25)
MNpumep 14. Pemnte HepaBEHCTBO
‘x7 +4x° +x° +2x—3‘<
<X +4x° —x* —2x+3.

Pewenue. Victionp3ys cxemy (20) momyya-
€M, 4YTO JIaHHO€ HEPaBEHCTBO PaBHOCHIIHHO
CHCTEME HEPaBEHCTB

X7 +4x° + x> +2x-3<
<X +4x° —x* =2Xx+3,

X" +4x° + x> +2x-3>

>—(X" +4x° —x* =2x+3)
HNJIN I10CJIC HpI/IBeI[eHI/Iﬂ HO)IO6HI)IX qJICHOB
X*+2x-3<0 —-3<x<l1
=

<0< x<l.
xs(x2+4)>0

x>0

Omeem:. 0 < x<1.

Mpnmep 15. Pemute HepaBeHCTBO

log, (2x +1) +|log;(2x+1)| 1> 0.

Pewenue. JlanHOE HEPABEHCTBO paBHO-
CHJIBHO CIIEJYIOIIEMY

[log,(2x+1)| > 1-log,(2x+1).

Hcnonb3ys cxemy (23), mojryyaem, 4To 3TO
HEPaBEHCTBO, a 3HAYUT U MCXOJHOE, PaBHO-
CHJIFHO COBOKYITHOCTH HEPaBEHCTB

log;(2x+1) 21-log, (2x +1),
log(2x +1) < —(1-log, (2x +1))

log,;(2x+1)21-0,5log,(2x +1),
log,(2x+1)<0,5log,(2x+1) -1



3
log, (2x+1)> 2, 2x+123/9,
3 1
log,(2x+1) <=2 0<2x+13§_
Orcronia mory4aem OTBET.
3
-1
Omeem: —l<xg—i,xz\/§ .

Mpumep 16. Pemmmute HEpaBeHCTBO
12" +x=2]-1|>2" = x-1.

Pewenue. Vcnonesys cxemy (22), noiy-
yaeM, 4TO JaHHOE HEPaBEHCTBO PaBHOCUIIHHO
COBOKYITHOCTH HEPaBEHCTB

|2+ X=2|-1>2"—x—1,
| 2%+ x=2]-1<-2"+x+1.
Ucnonb3ys cxemsl (20) u (22), nomyyaem,

YTO 3Ta COBOKYIHOCTh pPaBHOCHUJIbHA Clle-
JYIOLIEH.

254+ x-2>2"-x,

254 Xx=2<-2"+x,

&
254X =2<-2"+Xx+2,
| 24 x=2>2"-x-2
x>1, x> 1,

2% <2, X <0,

&
2 <4, x<1,
x>0 x> 0.

Omeem: (—0;0) U (0;1) U(1; + o).
Jlist perieHrs HepaBeHCTB BUIA:
OO+ B0 [+.4+] £,(0[ v 9(x),

rA€ CUMBOJI V 3aMEHSET OJVH W3 3HAKOB HE-
paBeHCcTB: >, <, 2>, <, IMPUMEHIIOT METON

npoMexyTkoB. [ atoro Haxomsar O/13 Hepa-
BEHCTBA, ONPEIEISAIOT TOYKU paspbiBa (yHK-
it f,(x), f,(X),..., f (X) u HaxomAT KOpHM
COBOKYITHOCTH YPaBHEHHUU

fi(x) =0,

f,(x)=0,
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Ha xaxxnom U3 npoMexXyTKOB, Ha KOTOpPbIE
HalieHHble Touku pazomBator OJ13, ¢yHK-
MM, CTOSIIHE IOJI 3HAKOM MOMIYJSl, UMEIOT
MOCTOSIHHBIN 3HaK. [loaTOMYy HCX0qHOE Hepa-
BEHCTBO Ha Ka)JOM ITPOMEKYTKE 3aMEHSAETCS
Ha HEPAaBEHCTBO, HE COJieprKallee 3HAKOB al-
COJIIOTHOM BEJIMYMHBI M PABHOCHIBHOE HC-
XOJTHOMY.

Mpnmep 17. Pemuth HepaBEeHCTBO
| X=1]+|X=2]>3+X.

Pewenue. Pemennem

x=1=0,
SIBJISIFOTCS yncna 1 u 2.
X-=2=0
OTH YKciia pa30MBaAIOT YHCIOBYIO TIPSIMYIO
Ha Tpu mnpomexyrtka (—oo;1), [1;2) wu
[2; + ). OcB00OOXKAasICh OT 3HAKOB MOJTyJIEH,

COBOKYITHOCTH

C YYETOM 3HAKOB BBIPAKCHHH TOJ 3HAKOM
MOJYJISI PEeIIUM JaHHOE HEPaBEHCTBO HA Ka-
KIOM M3 ITUX MMPOMEKYTKOB (cM. puc. 10).

x-=1 = + +

<Y

x-2 - — 2 4
Puc. 10

Ecmm x<1, TO MCXOQHOE HEPABEHCTBO
PaBHOCHJILHO HEPaBEHCTBY

—X+1-X+2>3+X & Xx<0.

[Tonygaem, yto X< (0 ecTb pelICEHHE HC-
XOJHOTO HEPAaBEHCTBA HA PacCMaTpUBAEMOM
IIPOMEXKYTKE.

Ecmm 1< X <2, TO HCXOIHOE HEPABEHCTBO
PAaBHOCHJIBHO HEPABEHCTBY

X—1-X+2>3+X & XxX<-2.

CnenoBarenbHO, Ha 3TOM IPOMEKYTKE
pEILIECHUH HET.

Ecom X>2, TO HCXOIHOE€ HEPABEHCTBO
PaBHOCHJILHO HEPaBEHCTBY

X—=1+X-2>3+X < X>6.

[Tonygaem, 4T0 X >6 €CTb PELICHHE HC-
XOJJHOTO YpaBHEHMsSI Ha paccMaTpHUBAEMOM
IIPOMEXKYTKE.

OObenuHss MOJyYeHHbIE PELeHUs, 3alu-
IIEM OTBET.

Omeem:. X<0,X>6.



pacuieniienue Hepasencmae

Ecnu neBas yacTh HEpaBeHCTBA MPEJICTaB-
nseT coO0i MPOU3BECHHUE IBYX BBIPAXKECHUH,
a IIpaBas yacTb paBHA HYJIO, TO CXEMa pelle-
HUS HEpPAaBEHCTBAa OIHUpaeTcs Ha MPaBUIIO
3HAKOB MPU YMHOXEHUU (JIEJIC€HUN) MOJIOKHU-
TEJIbHBIX WJIM OTPULATENBHBIX YHCEN.

{f(x)zo,

9(x) 20,

e f(X)g(X)20 < (26)

f(x) <0,
_{g(x)S(l
[(f(x)>0,
{g(x>so,

f(x) <0,
_{g(x)z(l

o f(X)g(X)<0 < (27)

f(x)>0,
9(x) >0,
f(x)<0,

|
_{Q(X)<(l
{

QEZO &
9(x)

(28)
f(x)>0,

o fO_o o [L90<0,
- f(x) <0,

9(x)
g(x) > 0.

(29)

Mpumep 18. Pemmte HEpaBeHCTBO

(e

VS=-x-1
x2—6x+9—1]

24'[ N

Pewenue. IlpuBeneM N1aHHOE HEPABEHCT-
BO K CIIEAYIOLEMY BUAY:

2
(x+i—4]{ X _6X+9_1]zo.
X

Vi-x-1

B cooTBeTcTBHU CO CXEMOM MOITy4E€HHOE
HEPABEHCTBO PaBHOCUIILHO COBOKYITHOCTH
cucrem (I) u (I):

>

x+%—42& )
I
Dlix=sier, o

WJ5=-x-1

www.alexlarin.narod.ru
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x+§—4£Q
X

X231 .
AS=x-1

Pemum kaxknoe HepaBeHcTBO cucteMsl (1).
Jlnia HepaBeHcTBa (1) numeem:

€)
(D)
4)

x+§—420 QSin:QZO Rt
X X
0<x<l,
x>3.

Jliis HepaBeHCTBa (2) UMEeM:

Ix=3|-120
{\/5—_X—1>0,

N |x—3p4so,c>
}J§f§—1<0

[(1x=3]>1, {X24’

{J§r§>L X<2

Rt X<4,

{x—ﬂsL e
<x<4,
oox<d {4<x£5

=

& X<L2.

3nauuT Bce 3HadeHus X € (0;1] — pewenus

cucremsl (1).
Haiinem pemenue cuctemsr (II). st ve-
paBeHcTBa (3), ucnonb3ys peuenue (1), nme-

3 x <0,
eM: X+——4<0 < .
X 1<x<3.

Jli1s HepaBeHCTBa (4), UCTIOJIB3Ysl pelIeHHe
(2) u yuuThIBasi OrpaHUYEHUS

5_X20a XSS,

&
V5-x#1 X#4

HMEEM:
| x-3|-1
V5-x-1

3HauuT Bce 3Ha4YeHHs X €[2;3) — peuieHus

<0 o xe[Zdu(4s].

cuctemsl (II).

O6bvenunss pemenust cucrem (I) u (ID),
MOJTy9aeM OTBET.

Omeem: (0;11U[2;3].



1.2. MeTop 3aMeHbI
66e0eHue 00HOI HOBOUL NEPEMEHH O

Mpumep 19. Pemmure HEpaBEeHCTBO

2
X - <3.
Ix=2

Pewenue. 1lyctpb Jx =t , rme t>0. To-
I/1a [0JIy4aeM PallMOHAIbHOE HEPABEHCTBO

f—_2 <3 E=DHt-4
t—2 t-2

Puc. 11

Pemas nmociieqHee HEpPaBEHCTBO METOJIOM
MHTEPBAJIOB, MOJIYYAEM:

0<t<l, [0<+x<Il, [o<x<l,
& &
2<t<4 2<A/x<4 4 <x<16.
Omeem: [0;1]U (4;16].

Mpumep 20. (MUOO, 2009). PemmTe He-
PaBEHCTBO

L 1
6x> —5x 2 '
X" =5X  6x?-5x+1-1

Pewenue. Tycts \/6X* —5X+1 =1, rne

t > 0, Torga rmosyyaeM CUCTEMY HEPABEHCTB

1 1 1 1
>— -——2>0,
t2-1 t-1" < <t?-1 t-1 o

t>0 t>0
v oy

S J(E-=-DE+1) & 0<t<l.
t>0

BrinounHss o6paTHyI0 3aMeHy, MOJIy4aeM

6X> —5x+1<1, {x(6x—5)<0,
=S
6x2—5x+1>0  |(@x=1)(3x~1)>0.

1
Orcrona nommydaeM (cM. puc. 12) 0 < x < 3

1 5
Wi — < X< —.
2 6
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SR

1 1 5 X
3 2 6
Puc. 12
Omeem: 0<X£l 15 M105¢ l£X<§.
3 2 6

Mpumep 21. (EM3 2010). Pemute Hepa-

BEHCTBO

—X2
1og5((7-*2—5X7-*2+‘6—1))+1og5 N
7—x +16 -1
2

> log5(72‘X2 —1)

Pewenue. B cOOTBETCTBUH C ONIPENEICHU-
eM Jorapugma, BXOJALIME B HEPABEHCTBO
BBIPAKCHHUA MMCIOT CMBICJI ITPHU BBIITIOJIHCHUHN
YCIIOBHIA:

(72 —sf7ne _1)s o,
77 120,

2
Cnemaem 3ameny 7 ¢ =t. Tak kak Hepa-

BEHCTBO — X’ <( BHINONMHSAETCS MPU BCEX X,
TO IO CBOWCTBY CTEIEHH C OCHOBaHHEM OO0JIb-

e eauHMIBl  moiaydaeM 0 < 7_X2 <7°=1.

Otcroga 0<t<1. C yueTom mocCJeIHEro He-

paBEHCTBA, 3allMIIEM IOJYYEHHYIO BHIIIE

CHCTEMY
(t-5)(7°t-1)>0,
7’t-120,
0<t<l1

o 0<t<7 ',

HcxonHoe HepaBeHCTBO ¢ mepeMeHHOM
OyJeT UMEeTh BH]I
log. ((t = 5)(7't 1))+ log, % S
>log (49t —1)%, rne 0 <t <7 "°.

Hcnonb3ys cBoiictBo Jorapudma (mpu
JOMYCTUMBIX 3HAUEHUSAX MEPEMEHHONW cymMMa
Jorapu(mMoOB C OJIMHAKOBBIM OCHOBAHHEM
paBHa Jorapumy MIPOU3BEIACHUS ), TTOTYIUM

log,(t—5)* > log, (72t —1)2 N

& (t=5) > (49t -1)°,



tak kak (t—5)°>0 u (49t-1)> >0 1pu
0<t<7 . Pewmm nociennee HEPABEHCTBO:
(t-5°>@9-1) <
& (=5 -4%-1)°>0 <

& (=5 - (@ot—D)(t-5)+ (4% -1))> 0 <
3

2_5.
C yuerom orpanuueHuss Ha [ momydaem
0<t<7 .

& (4A8t+4)(S0t-6)<0 < —é<t<

BoimosnHuB  oOpaTHyr0 3amMeHy, HUMeeM
52 16 2 X< -4,
77 <7 ".Orcroma X" >16 < .

X>4.

Omeem. (—0;—4) U (4; +0).

Mpumep 22. (MP T, 2009). Pemure He-
PaBEHCTBO

+

log X+1 2 + logz XTH

+|log,(4x+4)+log, , 2]<5.

Pewenue. O6nacTh onpeieeHUs: JaHHOTO
HEPaBEHCTBA ONPEICISAETCS YCIOBUIAMHA

{x+1>0, {—1<x<0,
=N

X+1#1 X>0.

Tak Kak Mpy JOMYCTUMBIX 3HAUCHHUSIX X
CIpaBeIMBO PAaBEHCTBO
1

log, 2=——1—,
S log,(X+1)

TO, crienaB 3aMeHy log, (X +1) =t, moryanm
HEPaBEHCTBO

%+t—2 + t+%+2 <5.

1
ITonaras t +f = U, IOJyYHM HEPAaBEHCTBO

lu=2|+ju+2|<5.

Hcnonb3dyem reomerpuyeckuii — crnocod
pelIeHUs MOCIEeIHEr0 HepaBeHCTBa (CM. pas-
nen «['eoMeTpudyecKkne METOJbI PEIICHHS).
Paccrosinne mexay Toukamu —2 U 2 MEHbIIIE
S, MO3TOMY MUIA KaXXJAOW M3 TOYEK OTpe3Ka
[-2;2] cymma pacCTOSHMM A0 TOYeK —2 u 2
MeHbIIe 5. PaccMOTpUM TOYKM CIpaBa U Clie-
Ba OT oTpe3ka [—2;2]. iusa Touku, Jexamen
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MpaBee TOYKH 2, CyMMa PacCTOSIHUN OT TOYEK
—2 W 2 CKIAQAbIBAa€TCAd M3 JUIMHBI OTpE3Ka
[-2;2] ¥ yIOBOEHHOrO pacCcTOSHUS OT 3TOM

TOYKHU JI0 TOUKH 2. UcKOMBIE TOUKU HAaXOIAT-
Csi MpaBee TOYKM 2 HA PACCTOSHHHU MEHbIIIE
(5-4):2=0,5. AHaTOTHYHO MCKOMBIC TOY-

KN HAXOOATCS CJIEBA OT TOYKU -2 Ha paccToa-
auu menbiie 0,5. CaemnoBarensHoO,
lU-2|+|u+2 <5 -25<u<25<
< |ul<25.
t?+1
|t
S 2t =5]t]+2<0 < 0,5<|t|<2.

Torma t+% <25 <25 <

HOCHCILHGG HCPaBCHCTBO PAaBHOCHUJIBHO
COBOKYITHOCTHU ABYX HCPABCHCTB

0,5<log,(x+1)<2,
-2<log,(x+1)<-0,5

\/5<x+1<4, \/5—1<x<3,
i l<x+1<i<:> —§<X<L—l
4 NG 4 2o

Omeem. —%<X<L—1, \5—1<X<3.

NG

66edeHuUe deyx HOBblLX NEPEMEHHDBIX

Mpumep 23. (TpeHuposo4yHas paboTa
MWOO, EI'3 2011). Pemute HepaBeHCTBO

x2—2x+1+x2+2x+1< (2x* —x+5)°
(x+2)  (x=3)>  2(x+2)’(x=3)* "

Pewenue. Bxogsaimue B HEPAaBEHCTBO BbI-
PaXXEHUA UMEIOT CMBICII IIPA X #= —2 U X # 3.
HpI/I BCEX OCTaJIBHBIX X HCPaBCHCTBO
PaBHOCHIIBHO CIIETYIOLIEMY
2(x=3)°(x=1)* +2(x+2)*(x +1)* <
<2x* -x+5)? <
& 2(X7 —4x+3)7 +2(X7 +3x+2)* <
<(2X* —x+5)7.
3aMeTHuM, 4TO
2XP = X+5=(X> —4Xx+3)+ (X’ +3X+2).
[ycts X*—4X+3=U u X +3X+2=V.
TOFI[a MOCJICAHEC HEPABCHCTBO ITPUMET BU
207 +2v? < (U+V)?
& 200 +2v <UuP+2uv +VP

f—
=



&S U -2wH+Vvi L0 < (U-Vv)<0.

Orcroma cnemyer, uto U =V. Beimonuss
00paTHYIO 3aMEHY, 0JIy4aeM

X* —4x+3=x*+3x+2, T.e. X:%.

Omeem. l .
7

mpuzoHomempuuecKan nOOCmaHo8Ka

Ecnu obGnacte ompeneneHuss JaHHOTO He-
paBEHCTBA COBMAJAECT ¢ 00JacTbiO 3HAUYEHUI
TPUTOHOMETPUYECKOW (YHKIIMU, TO HHOI/A
yI00OHO KCII0JIb30BATh OJIHY U3 3aMEH:

x=asint, te|-—;X |,
2’2

1501058
X=acost, te [O;TC],
JUIS HEPaBEHCTB, COJICPKAIIUX BBIPAKEHUS

/az 2 :

T T
x=atgt, te|——;—|,
s ( 2 2]

1501058
X=actgt, te (0;7t),

AL HEPABCHCTB, COACpKAIIUX BBIPAXKCHUSA

va’ +x*;
W

JJIs1 HepaBeHCTB, conepmamnx BBIpa)KCHI/Ifl
Jx?—a’.

Mpumep 24. Pemmte HEPaBEHCTBO

V1=x? > 4%} -3x.

Pewenue. Jlia penieHuss HEPaBEHCTBA

1-x> —4x’ +3x>0 ucnomb3yeM MeTOJ
WHTEPBAJIOB.
1. Oycrs f(X) =v1-%x —4%° +3X.
2. D(f)=[-L1].
3. Haiinem nymu ¢yakiuu f(X), pemus

ypaBHenue \1—X* —4x’ +3x=0.
Tak kak ypaBHEHHUE OMPEIEICHO MPU BCEX
3HaueHHsX X €[—1;1], To cmemaem 3ameHy
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X=sint, te [—g,g} . YpaBHEHHE IPUMET

cost—4sin’t+3sint=0

BH/]I WU
cost +sin 3t = 0. [lanee umeem
sin(g—t]+sin3t -0 <
2sin| E+t|cog 2t— = |=0 =
4 4
sin(£+t]:0, t=—"
4 4 ’
T 3n  mk
2t—_ :0, t:_+_a
cos( 4) 2 >
rae nk e Z.
T T
[TockoJIBKY NPOMEXYTKY [—5; —} npu-
e e 3n
HajyIeKaT TPH 49uclia ——, —— U —, TO

8 8

KOpDHSIMH PacCMaTPUBAEMOTO YpaBHEHUS SB-
) i . e
JISAIOTCS YHClIa  Sin ) sin Y i

. 3m T T 3m
sin—. Tak Kak ——<—-—<-—, TO B CUILy
8 4 & 8

Bo3pacTanus GyHknmm Yy =sint Ha mpome-

K KC —E E UMECM
v 272

ol -5 <sn(-5)

4. Haiinem npoMeXyTKH 3HaKOIIOCTOSHCT-
Ba Qpynkuuu f(X).
Tak kak f(X) HempepbiBHA, KaK CyMMa

. 3n
< sin—.

HenpepbiBHBIX QyHKIwmit, U f(0) > 0, To 1o-
aydaeMm, uto f(X) >0 mpu Bcex 3HAUCHUAX

V2 [ .M. 3n}
xe|-1,——|U|—sin—; sin— |.
2 8 8

. V2 .M. 3m
Omegem: | —1;—— || —sin—; sin— |.
2 8 8

3amevaHue. Ecmm y4ecTb, 9TO
1nE :2%\5, sin%c :—'2;\5, TO OT-

BC€T MOKHO 3alcaTb B CJICAYIOIIEM BUJIC:

{_1;_£}{_J2—6;J2+ﬁ}

2 2 2




1.3. Pa3buneHne obnactu onpeaeneHns
HepaBeHCTBa Ha NoAMHOXecTBa

Pa3ouenue OJI3 HeusBecTHOIN HEpaBEeHCT-
Ba Ha IMPOMEIKYTKHU IMO3BOJIACT YIPOCTUTH HE-
KOTOpBIE HEpaBEHCTBA. PernieHne HepaBeHCT-
Ba PAcCMaTpUBAIOT OTICIBHO Ha KaXIOM
MIPOMEXKYTKE.

Mpumep 25. Pemmte HEpaBEeHCTBO

2% 42 >0 2.

Pewenue. JlanHHOE HEPaBEHCTBO OIpee-
JICHO IIpH BCEX 3HAUCHUAX X. PaCCMOTpI/IM ABa
CIIydas.

1. Ilycte X >0, TOrga HEpaBEeHCTBO IIPH-
MET CIEAYIONNA BUA:

2X+2X22\/§<:>2X2\/§<:>x2% (B cuty
Bo3pacTanus QyHkuu y = 2°).
2. Ecmm X < 0, TO nMeeM:
t? —2v2-t+12>0,
2X+2ixzzﬁ@ 2 =t,
t>0

fe—

{tzﬁu,

- 22X >A2+1,
t<2-1, -
2X:t, 2XS\/§_13
t>0

X > logz(x/i+ 1),
x < log,(+/2 —1).
C yderom ycnoBus X < (0 momgydaem, 4TO

X< logz(\/z —1) sBiseTca pelieHHeM Hepa-
BEHCTBA HAa pacCMaTpuUBAaEMOM IIPOMEXYTKE,

log,(v2-1)<log,1=0, a
logz(\/i+1) >log,2=1.

OObenHUM  pelleHus,
MIEPBOM M BTOPOM CITydasiX.

Omeem: (— w;log, (\/5 — 1)]u [% s+ oo].

ITOCKOJIBKY

IIOJIYYCHHBIC B

Mprmep 26. Pemmte HEpaBEeHCTBO

X+2

logz(x2 —4)—310g2 2 > 2.

Pewenue. O61acTh ONpeaeeHus: JaHHOTO
HEPaBEHCTBA OTPEACIISACTCS YCIOBUEM:
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(X—2)(X+2)>0.

Orcroga moJsiyyaeM JiBa IPOMEXKYTKA:
(—o0; —2) 1 (2;+0).

PaccmoTtpum n1Ba ciryyasi.

1. ITycte X > 2.

Torga HepaBEHCTBO MPUMET CIEAYIOLIUI
BU/I:

log,(X—2)+log,(x+2)—-3log,(X+2)+

+3log,(x=2)>2
I
2log,(X=2)—log,(x+2)>1.

Otcrona
(X=2)> > 2(x+2) unu X(Xx—6)>0.

C yueToMm ycioBus X > 2 mojydaem X > 6.
2. [lycth X < —2. B 3TOM cilydyae HEpaBEH-
CTBO IIPHUMCET CJ'IGIIYIOHII/II\/’I BHU/:

log,(2-X)+log,(—x—2)—-3log,(—Xx—-2)+
+3log,(2-X)>2

WA
2log,(2—-x)—log,(-x—=2)>1.

Otcrona

(2-X)* >2(=x-2) mma X> —2X+8>0.

Tak kak ypaBHeHHE X  —2X+8=0 He
UMeeT KOpHEH U crapmuii ko3 UUueHT no-
JIO)KUTENEeH, TO MOCJEJHEEe HEPAaBEHCTBO BBI-
MOJIHAETCS MpPH BCEX ACWCTBUTEIBHBIX 3Ha-
YeHUsIX X, T.€. Ha BCEM paccMaTpUBaeMOM
IIPOMEXKYTKE.

B stoMm ciyuyae Bce 3HaueHHS X < —2 SB-
JISIFOTCSL PEeLLIEHUSIMUA HEPABEHCTBA.

OO0beMHUM NOJYyYEHHbIE PELICHUS.

Omeem: X< -2 Wi X>6.

Mpumep 27. Pemmte HEpaBEHCTBO

2 )3/2

3

Pewenue. OJ13 Hen3BeCTHOM TAaHHOTO He-
paBeHCTBA HaXO0 M u3 YCIIOBUS
x> —2x—15>0, T.e. X<-3 mm X>5.

PaccMoTpuM WMCXOJHOE HEPaBEHCTBO Ha
IBYX IpoMexyTkax: 1) X<-3 u2) x>5.

I. Ilpu Xx<-3 HCXOIHOE HEPABEHCTBO
PaBHOCHIILHO HEPaBEHCTBY

7(x+3)2(x—5) <1.



x2_2x-15 )X+3
(7 <l &

2 Ve ax1s
(2x —2x—]5)
1
> <
(2x2—2x—]5 )‘ X7 =2x715 (7 x2-2x-15 )_X_3

[Tockompky npu X < —3 BEpPHO KAXKIO€ U3
HepaBeHCTB: —X—3>0, +X°—2x-15>0,

7S 5 QX -2x-1s >1, To B 3TOM cly4ae
JieBasi YacTh HEPaBEHCTBA MEHbINE JINOO paB-
Ha | 1t mo6oro 3HaYeHHs X W3 3TOTO Ipo-
MEXYyTKa.

2. Ilyctp X>5. 3aMeTuM, YTO HEPABEHCT-

BO X+3>+/X>-2Xx-15 cnpaseammBo Ha

BCEM 3TOM IPOMEXKYTKE. DTO CIIEYET U3 €ro
perieHus

X+3>4x>-2x-15 <

S X2P4+6X+9>x?=2x-15 < x>-3.

a t
B cuny Bo3pactanusa GyHKuMm Y = E ,

rne a>b>0, t>0, u3 HepaBeHCTBa

t
a
(Bj >1 crexyer a' >Db'. [Nosromy umeem

737 2S5 gt oaxels 5 [pUYEM paBeH-
CTBO JOCTHTAETCs MPU X =5 HA paccMarTpu-
BAEMOM IPOMEXYTKE, IIPH BCEX X >S5 crpa-
BEJUIMBO CTPOrO€ HEPABEHCTRO.

Otcrona noixydaem

2 X+3 2 X+3
7x -2x-15 > 2x -2x-15 >

2 W x2-2x-15
> 2x -2x-15

(><22><15X+3
7% -2x-

)\/ x2_2x-15

Torma

>1 mpu X >5
2x2—2x—]5

(7 X2 _2x-15 )X+3
2 W x2-2x-15
2x -2x-15

3HAYUT HMCXOJHOE HEPABEHCTBO Ha pac-
CMaTPUBAEMOM HPOMEXKYTKE BBIIIOJIHAETCS

TOJIBKO TIPU X = 5.
OObenHUM  pelleHus,
[IEPBOM U BTOPOM CIIydasix.
Omegem. Xx<-3 u x=5.

=1 nopu x=5.

IIOJIYYCHHBIC B
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2. PYHKLMOHA/IbHO-T pagyecKume
MeTOo/bl peLleHns

OO6nacTh NMpUMEHEHUs CBOMCTB (YHKIHMH
NpHU pEIIeHNH HEPAaBEHCTB OYEHH IIMPOKA.
Hanuuue cBOHCTB (OrpaHMYEHHOCTh, MOHO-
TOHHOCTb U T.J.) QYHKLIMH, BXOJSIIUX B HE-
paBeHCTBA II03BOJIICT TMPHUMEHUTh HECTaH-
TapTHBIE METOJBI PEHICHUS K CTaHJAPTHBIM
10 GOpMYIHPOBKE 3a/1a4aM — HEPABEHCTBAM.

Hauynem ¢ nmnpumepa, CBSI3aHHOTO C
KOMMO3UIMEN ()YyHKIIUMA.

Mpumep 28. (MN3T, 2002).

x> —14x+33
t=—F—"7

IIycTs

, g(x)= JX. Pemmre
HepaBeHCTBO f (g(X - 9)) > f(4).

Pewenue. Tak xak, g(Xx—-9) = Jx=9 , TO
fg(x-9)=f(x-9)=
C(WXx=9)* —144/x -9 +33
o 9=(x=9

42 —14-4+33

42

Tak kak f(4)= =1, To He-

paBeHcTBO f (g (x— 9)) > f(4) npumer Bux

(VX=9)* —14/x-9 +33 S
9 —(v/x-9)? B

Cnenas 3ameny t =+/X—-9, rme t >0, no-
Jy9UM CUCTEMY

l.

t? —14t +33 t2—7t+12
—_—>1, —— >0,

9—t? = 9—t? &
t>0 t>0

t—4

t-3-4 <0

S < (t=-3)(t+3) = £>0, =
t>0

t=3
0<t<3
{3 <t<4.
Bo3Bpaiasce k nepeMeHHON X , OJTy4YuM

0<+/x-9<3, 0<x-9<9,
|:3<\/X——9£4 i {9<X—9£16
9<x<18,
L8<x£25
Omeem: 9 < x <18, 18< x<25.



2.1. Vicnonb3oBaHme 061acTu
onpegeneHns PyHKLUN

[IpenBaputenbHblii aHanu3 oOnacTu A0-
ITYCTUMBIX 3HAYEHUN HEHU3BECTHON HEpaBEH-
CTBa MHOTJA MO3BOJISIET MOJYYUTh PELICHUS
0e3 mpeoOpazoBaHMil HEPABEHCTBA.

Mpumep 29. (MUN3T, 1998). Pemmute He-
PaBEHCTBO

V=X +3x-2>x%x>-9.

Pewenue. OOnacTh oOmpenesieHUs Hepa-
BEHCTBA 33/1a€TCS YCIOBHEM:

—X*+3x-2>0 < 1<x<2.

JInst 5TUX 3HAYEHUN X MOJIydaeM:
1€£x<2 & 1£x° <8 &
& —8<x’-9<-1,
T.e. TIpaBas 4acTh HMCXOJHOTO HEPABEHCTBA
OTpHUIIATENIbHA HA €ro 00JacTH ONPEICIICHHS.
CrnenoBaTenbHO, HEPABEHCTBO CIIPABEIIMBO

npu Beex [ <x<2.
Omeem:. 1< X<2.

Mpumep 30. Pemmte HEpaBeHCTBO

(\/x2 —6X+5 +1)-log5§+
+l(\/12x—2x2 -10 +1)> 0.

X
Pewenue. OGnacth ornpeneneHus Hepa-
BEHCTBA 33/1a€TCS YCIOBUSAMHU:
X —6X+52>0,
12x-2x*-10>20, <
x>0

HOHCTaBJ'ISISI IMOJIY4YCHHBIC 3HAUCHUSA B
JAHHOE HEPABEHCTBO, MOJIyYUM:

npu X =1 4YTO HCXOJHOE HEPABEHCTBO
IMPpUMET BUJ

log5%+1>0 wm 0>0, T.e. Oyner He-

BEPHO;
nmpu X =35 HUMEEM BEPHOE HEPABEHCTBO

l>0.
5

Omeem: 5.
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2.2. V\cnonb3oBaHWe HenpepbIBHOCTYU
DYHKUUN

Cdopmynupyem CBONCTBO HEMPEPHIBHBIX
byakumit: ecnm yHkuma f(X) HenpepblBHa
Ha MHTepBane 1 He 0bpallaeTCs B HYNb, TO
OHa Ha 3TOM MHTEPBa/IE COXpPaHAET MNOCTO-
AHHbIV 3HaK.

Ha »ToM cBoiicTBE OCHOBaH METOJ pele-
HUSI HEPABEHCTB C OJHOHM MEPEMEHHOW — Me-
To uHTepBajoB. O000IIEHNSI METOJa UHTEP-
BaJOB CBS3aHBl C pacIIMpPEHHEM Kjacca
(byHKIWH, BXOJAIINX B HEPABEHCTBO.

B ocHoBe MeETOAa WHTEPBA/IOB Jexar
CIICAYIOIINE TIOJIOKCHHS:

1. 3sak mpowmsBeneHus (YaCTHOTO) OJHO-
3HAYHO ONpEIETSAeTCS 3HAKaMU COMHOXH-
TeneH (JeMMOTo U ICIUTENS).

2. 3HaK IpOU3BEACHUS HE U3MEHUTCS (HM3Me-
HUTCS Ha TIPOTHBOIIOJIOKHBIN), €CITH U3Me-
HUTHh 3HAaK y YETHOro (HEYETHOTO) YHcia
COMHOHUTEJICH.

3. 3HaK MHOTOWIEHA cCIpaBa OT OOJBIIETO
(WM eIMHCTBEHHOT'0) KOPHSI COBMA/aeT CO
3HaKOM ero crapmiero kospdumuenrta. B
cllydyae OTCYTCTBHSI KOpPHEH 3HaK MHOTO-
YJieHa COBIMAJIAET CO 3HAKOM €r0 CTapIIEero
ko3¢ ¢umeHTa Ha Bcell obmactu ompene-
JICHUS.

4. Ilycts Ha mnpomexyrtke (a;b) 3amana

Bo3pacTaromas (yObiBaromias) (QyHKIUS

f(X), npuuem X, — KOpEeHb ypaBHEHHS

f(X) =0, npuHamAISKANUH TPOMEIKYTKY

(a;b). Torma ¢ynxmus f(X)cmpaBa oT

KOpDHS TIOJIOKHTENbHA (OTpPHUIIATENbHA),

cJieBa OTpUIaTeNbHA (TTOJIOKHUTEIBHA), T.C.
IIPH TIepEX0/ie Yepe3 KOPEHb MEHSET 3HaK.

Memoo unmepeaios

Chopmynupyem CBOWCTBO 4epefoBaHus
3HaKa NMHeiiHoro gasyyneHa ax+b (a=0):

IpH Iepexoie uepes 3HaueHHe X, = —— 3HaK
a

BEIpaKCHUS aX +b MeHseTcs Ha mpoTUBOIIO-
JIOKHBII. 3HaHuEe CBOMCTBAa 4YepeaOBaHUS
3HaKa JIMHEHHOTO JIByWwIeHa ax +b mo3Boiis-
€T B JAJbHEHIIEM HE MPUBOIUTH JIMHEHHBIE
JBY4JIEHBI K KAHOHMYECKOMY BUAY X — X .

CpoiicTBO aBywieHa ax+b jexur B oc-
HOBE METO/a WHTEPBAIOB U YacTO HCIOJIb-



3yeTcsl MPU PEIICHUH alreOpanvecKux Hepa-
BEHCTB 00Jie€ BHICOKUX CTETICHEH.
Pacemotpum dyrkmo

FO) =100 K. (X, (*)

rre  f.(X)=a,x+Db,, npuuem BbIpaKEeHUS
a;Xx+b, wm a;x+b; mnonapHo pazaU4HBI
(a,#0 51 a; #0, i=12,..,n;

j=1,2,...,n; i# ]). Bepaxkenuto (*) cooT-
BETCTBYET pa3OMeHue 4YuCIOBOM NpsSIMOI Ha

MHTEpBaNbl TOuKaMu X, = ——- (i =1,2,...,n).
1

Metoa MHTEpBajOB ONMPAETCS HA CIELYIO-

1iee CBOMCTBO 4epeloBaHMs 3HaKa (PyHKIUU

(*): Npn nepexofe 4epe3 TOUKY X; = b
a

n3

OAHOr0 MHTEepBana B CMEXKHbIN 3HaK 3Haue-
HUA (PYHKUMW (*) MEHSieTCsH Ha MpoTUBOMNO-
NIO>KHBIIA.

JlelicTBUTENBHO, MPH MIEPEXO0IEC YEPE3 TOU-

Ky X=——- B BHIpaKEHHH (*) MeHsAET 3HaK
i
TOJIBKO OJIMH MHOXHTENb &, X + D, .
Mpumep 31. Pemmte HEpaBEeHCTBO
(2x* =5x+3)A3-x)<0.
Pewenue. IlepennieM HEpaBEHCTBO B
CIICAYIOIIEM BUJE
2x=-3)(x-HRA3-x)<0,

U Jajiee MCIOJIb3yeM METOJ HHTEPBAJIOB.
1. O603HaYNM

f(x)=(@2x=3)(x-DRE3 - x).
2. D(f)=R.
3. f(X)=0; 2x-3)(x-1DAEB-x)=0.
Otcrona mojiyyaeM KOpHU ypaBHEHHUs: 1;
1,5; /3. Tak xaxk 1<3<15°=3375, 1o

1<33<15.

4. Haiinem npoMeKyTKH 3HaKOIIOCTOSIHCTBA
¢ynkimu  f(x). Tak kak f(0)>0, To pac-
CTaBJISIEM 3HAKH B COOTBETCTBHH C IPABHIIOM
3HaKo4epe0BaHusl, Kak oKa3aHo Ha puc. 13.

+ - + —
1 2 ‘> | e
1 B 15 X
Puc. 13
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[Tosydaem Bce 3HaUEHUSA
X € (53) U (1,5:+0)
npu kotopbix f(X)<O0.
Omeem: (1;3\/5) U (1,5;+ ).

HepasencTBo e, >0 (I/IJ‘II/I ) < 0]
9(x) g(x)
paBHOCHIBHO — HepaBeHcTBY T (X)g(X) >0

(cootBercTBenHo f(X)g(X)<0). Hecrporoe

HEPaBEHCTBO 6 >0 (I/IJ‘II/I L] < OJ
9(x) 9(x)
f(X)9(x)=0
PaBHOCHJIBHO  CHCTEME
9(x)#0
( {f(x)g(x)sO]
COOTBETCBEHHO :
g(x)=0
f(X)
Ha mpaktnke HepaBEeHCTBO vO0 pe-
9(x)

marot, He npuBos ero k Buay f(x)g(x)v o0,
rJie CAHMBOJI V 3aMEHSET OJWH U3 3HAKOB He-
paBEHCTB: >, <, >, <.

f(X)
9(x)
f(X) u g(X) — dynkuuu Buga (*).

PaccmoTpuM HepaBeHCTBO vO0, rme

Mpumep 32. Pemmte HEpaBEeHCTBO

x> —2X+3
X —4x+3

Pewenue. IlpuBeneM HEpABEHCTBO K BULY

2x=3)(x-2) _

(x=D1)(x-3)
)41 I/ICHOJ‘IBSYGM MECTO O I/IHTepBaHOB.
(2x=3)(x-2)

1. Tycte f(X) = D=3

2. D(f)=(—o;) U(L;3) U (3;+ o).

3. Hynu ¢yukuuun f(X) Haitnem u3 ypas-
HeHus (2X—3)(Xx—2)=0. Kopuu nocnenne-
ro ypaBHenus 1,5 u 2 npunamiexar D(T).

4. Ha KaxJIoM M3 MPOMEXYTKOB (—oo;1),
L5, (1,52), (2;3), (3;+0) dynkuus

f (X) HempepbIBHA M COXPAHSET MOCTOSHHBIN
3nak. Tak kak f(0)>0, To Ha MPOMEKYTKE
(—o0;1) dynxmms f(X)>0. Ha ocrampHbIX



MIPOMEKYTKAX PAaCCTaBJIsIeM 3HAKU IO MPaBHU-
7y 3HaKouepeaoBaHus (cMm. puc. 14).

+ - + - +
(7777722777774 ~ L
1 1,5 2 3 X

Puc. 14

CnenoBatenbno, f(X)>0 npu Bcex 3Ha-
geHmsx X € (—o0;1) U (1,5;2) U (3;+ ).

Omegem: (—0; 1)U (1,5;2) U (3;+ o).

nepeoe 0000uweHue memooa
UHMEPBANOE

HyCTB JaHa q)yHKum{ BHJIA
FO) = 1,900 £, £,7(%), (+*)

rre  f.(X)=ax+Db,, npuuem BbIpaKEeHUS

a;Xx+b, wm a;x+b; mnonapHo pazaU4HBI
(a,#0 u a; #0, i=12,..,n;
J=L2,...,n i#]j)., k,k,,....,k, — Puk-

CHUpPOBaHHbIE HAaTypaJIbHbIE YKCIIA.
Jlnst pemenust HepaserctBa f(X)v 0, roe

BeipakeHne f(X) umeer BU (**), UCIOJIB3Y-

ercst 0000LLEHHbIN MeTO[ WHTEpBanoB, Ko-
TOPBIA ONMUPAETCS Ha CIEAYIOLee MPaBUIIO
qepeaoBaHUA 3HAKOB BBIPAXKCHUSA: ﬂpVI rlepe—

XOfie 4Yepes TOUKy X. =——- U3 OAHOTO WH-
a

TepBana B CMEXKHbIA 3HAK 3HAYEHMA (DYHK-
UMM (*) MeHsieTCS Ha NpPOTWBOMNONOXKHbIN,

ecim K, — HeueTHOe uncno, U He MeHsieTcs,
ecim K. — ueTHoe uucno.

Mpumep 33. PemmmTe HEpaBEHCTBO
(x—3)2(x—\/7)[x—2§] <0.
25
Pewenue. 1. PaccmoTpum QyHKIIUIO
f(X) = (x—3)*(x —ﬁ)(x 4%} .

2. D(f)=R.
3. Haiiem nynu dyaxmuu f(X) u3 ypas-

mernst (X —3)%(X —ﬁ)(x 4%) =0. Or

croga X =23 umn X:ﬁ,mm X=2,64.

www.alexlarin.narod.ru

CpaBHMM moOJydyeHHbIE uHcia. Tak Kak

7<9,10 V7 <9 u7<3.

AHaNOrMuHO M3 HepaBeHCTBA 7 >2,64% =

= 6,9696 J7>42.64°  m

J7>2,64.

4. Haiinem mpoMeXyTKH 3HAKOTIOCTOSIHCT-
Ba pyukmmu f(X)<0. Tak kak f(0)>0, To
Jjajiee pacCTaBJIsIeM 3HAKHM JIEBOM YacTH HC-
XOJTHOTO HEpPABEHCTBA, YYUTHIBAasl KPAaTHOCTh
KOpHEH, KaK IIOKa3aHo Ha puc. 15.

oJIy4yaeM

+ — + +

V47777,

e

2,64 7 3
Puc. 15

Otcroma f(X)<0 mnpu Bcex 3HAYCHHIX

x e[2,64;4710 3}
Omeem: [2,64;77]0 {3}.

<Y

emopoe 0000uienue memooa UHmepeanos

HpI/IMCHI/IMOCTB MCTOAAa MHTCPBAJIOB HE
OTpaHUYMBACTCA PCHICHUCM pallMOHAJIbHBIX
HEpPaBEeHCTB.

Meto uHTEpBaJOB JAOIycKaeT 00001ie-
HHC Ha BBIPAXKCHUA BUOA

£ £, (%) £, (%),

rae f.(X) — ¢yHKIUM, HeTpephIBHBIC HA CBO-
et obmactu ompenenenus (i=1,2,...,n;
kK.,K,,...,K, — duxcupoBaHHBIE HaTypaib-
HBIE YHCIIa).

Mpumep 34. Pemmte HEpaBEHCTBO

(2x—5)(32* —4}
>0
(3* =8)(x* +4x+20)

Pewenue. Taxk xak npu X=—1 MHOrouiex
X* +4x+20 npuHEMaeT HAaHUMEHBIIEE 3Ha-
yeHue 17 (IOKaXHUTe ¢ MOMOIIbIO MPOU3BOJI-
HO#f), To HepaBeHCTBO X' +4X+20>0 BHI-
MOJIHAETCS TpU Bcex 3HadeHusx X. Torna
JAHHOE HEPaBEHCTBO IPUHHUMAET BUJ]

1
(2x—5){32* —4]
>0.
3-8




Hcnonp3yem MeTo HHTEPBAJIOB.
1. PaccmoTpumM QyHKIHIO

(2x —5)(32x —4]
f(X)= T )

2. Oyukuus f(X) He cymecTByer mpu
X=0u X=log,8.

3. ®ynkuus f(X) obOpamraercst B HYJIb IPU
X=2,5 mm X =log; 8. OT™MeTHM, 4TO B TOU-

K€ X=2,5 paBHbl HYIIO JIBa MHOHTEJS
1

2x-5 u 32% —4.
4. Haiinem npoMeXyTKH 3HAKOTIOCTOSIHCT-

Ba byHKIIIH f(X). Tax Kak
0<log,8<log,9=2<25 u f(5)<0, 10
f(x)>0 npu BCEX 3HAYCHUSAX

x € (0; log, 8) U {2,5} (cm. puc. 16).

Omeem: 0 < X <log, 8;Xx=2,5.

Mpumep 35. Pemmte HEpaBEeHCTBO
X;2
(3 2 —IJ\/3X -10v3* +9 >0.

Pewenue. OO0o3Haumm /3% =t, rne

t>0. Torma naHHOE€ HEPABEHCTBO IPHUMET
CHEAYIOIIUN BUL

(%—1]1/t2—10t+920 &
& (=3t —10t+9>0. (%)

Hcnonp3yem MeTo HHTEPBAJIOB.
1. PaccmoTpumM QyHKIHIO

f(t)=(t—3)yt> =10t +9.

2. Haiinem oOmacte ompeneneHus (yHk-
un T (t). JIas aToro permm HepaBeHCTBO
t>-10t+9>0; (t-1)t-9)>0; t<1 wm

9

21
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pavuornalulauua Hepasencme

[Ipu pemieHnr HEpaBEHCTB METOJIOM HH-
TEpBAJIOB BBIYMCIIEHUE 3HAYEHUI (QyHKUMH B
MIPOMEXYTOYHBIX TOYKAaX MOJXET BbI3BaTh
TPYAHOCTH BBIYUCIUTENIBHOTO Xapakrepa. C
JpYroi CTOPOHBI, JJISl palMOHAIbHBIX (DYHK-
LM TaKue BBIUMCIICHNS HECKOJIBKO MPOLIE.

UToOB! paclIupUTh BO3MOXHOCTU MpHUMeE-
HEHUSl METOJla MHTEPBAJIOB P PELIEHUU He-
PaBEHCTB, HCIIOJIb3YeM HJC0 PalyoHain3a-
LMN HepaBeHCTB (cM. [2]), U3BECTHYIO B Ma-
TEMaTU4YeCKOW JuTepaType MoJ APyrUMH Ha-
3BaHUAMH (METO[ AeKOMNO3NLUN — MoaeHoB
B.I1., MeTOA 3aMeHbl MHOXKUTeNen — Tomy-
oes B.11.).

Meto panuoHalM3allMM 3aKJIIOYaeTcsl B
3aMeHe CJIOKHOTO BbIpaxkeHuss F(X) Ha 00-

nee mpocroe BelpakeHne G(X) (B KOHEUHOM
cyere, palMoOHalIbHOE), MPU KOTOPOH Hepa-
BeHCTBO G(X)Vv 0 paBHOCHIILHO HEPABCHCTBY
F(X)v0 B obnactu ompeneieHus BbIpaxe-
Hus F(X).

Beienum HekoTopble BbIpakeHuss F u
COOTBETCTBYIOIIME UM PallMOHAIU3UPYIOIIHE
BoipakeHus G (cm.  Tabm. 1), rme

f,g,h, p,q — BEIpa)KEHUS C IEPEMEHHON X
(h>0; h=1; f>0, g>0), a — puxcupo-
BaHHOE uncio (a>0; a=l).

Tabn. 1

No Bripaxxenue F Bripaxxenne G
1 log, f —log, @ @-n(f-9)
la log, f -1 (a-1)(f -a)
16 log, f (@a-1(f -1
2 log, f —log, g (h-1(f-9)
2a log, f -1 (h—=1)(f —h)
26 log, f (h=D(f -1
3 log; h—logsh | (f =D(g-Dx

(@=L f=1 | *(-DE-1)
41 hf-h? (h>0) (h-1(f-9)
4a hf_1 (h—1)f
5 fh—g" (f —g)h

(f>0,9>0)
6 [ f]-g] (f—9)(f+9)
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HekoTtopsie crenctBus (¢ yueTom o6iactu
OTIpe/IeTICHUs HEPABEHCTBA):

e log, f-log,gv0 <
& (h=1)(f =1 (p-1)g-1)v 0.

® log, f+log,gv0 <
< (fg-D(h-1)vO.

° \/T—\/Evo < f-gvo.
h' —h?
°
hP _h¢

vl &

o f"_gPVv0 <
<:>(a—1)(loga fh—logagp)vo.

B ykazaHHBIX pPaBHOCWIBHBIX IEPEXOJax
CHUMBOJI V 3aMEHs€eT OJUH U3 3HAKOB Hepa-
BE€HCTB: >, <, >, <.

Hokazamenscmeo. 1. Ilyctpb
log, f —log, g>0, te. log, f >log, g,
npu4eM
a>0,a=1;f>0,9g>0. ()

Ecmm 0<a<1, To mo cBOiCTBY yObIBaro-

el sorapupmuyeckol (QyHKUUMHM HMeeM
f < g . 3HauuT, BHINOJHACTCS CUCTEMa Hepa-

a-1<o0,

f-g<0,
OTKy/a ClIeayeT HEPaBEHCTBO
(a=1)(f —g) >0, BepHoe Ha obaactu ompe-

BCHCTB

nenenust Beipaxenust F =log, f —log, g.
Ecniu a>1, to f >g. CrnenoBarenbHo,
HUMEET MECTO HEPABEHCTBO
(a-1)(f-g)>0.
OO0paTHO, eci BBINOJIHAETCSI HEPABEHCTBO
(a—1)(f —g) >0 Ha obOmacTu (*), TO OHO Ha

3TOH 007acTH PABHOCHIBHO COBOKYIIHOCTH
JIBYX CUCTEM HEPaBEHCTB

a—-1<0, a-1>0,
u
f-g<0 f-g>0.
N3 kaxxa0il cCUCTEMBI CIIEYeT HEPABEHCTBO

log, f >log, g, T.e. log, f —log, g > 0.

AHaJOTHYHO, pacCMaTPUBAIOTCS HEPABEHCTBA
Buma F <0, F>0, F<0.



2. Ilycts HexkoTOpoe uncio a>0 u a#l,
TOT/Ia UMEEM
log, f log, g

log, T ~log, g = log.h log. h -

_ loga f _loga g
log, h '

3Hak IMOCICAHETO BBIPpAXCHUA COBIAAACT CO
3HAaKOM BBIPaXCHUA

(a-1)(f-9) CvF
3. Tak kax

log,h
log, h—log h= logg .

g
= (log, h)log; g —log, h= log, h(log, g —-1),
TO, WMCIOJB3YsS 3aMeHbl 2a u 20, mosrydaem,
YTO 3HAK TMOCJICTHETO BBIPAKEHUS COBITAACT
CO 3HAKOM BBIPAKEHUS

(@ -D(h-D(f -1)(g - ) wm
(f -D(g-D(h-D(g-Tf).

4. W3 mepaBenctBa h' —h%>0 cuenyer

—log, h=

h' > h9. Tycts uncno a > 1, Torma

log,h" >1log, h® um (f —g)log, h>0.
Otcroga ¢ yuderom 3ameHbl 16 u ycnoBus
a>1 nonyyaem

(f-g)a-1Hth-1H>0, (h—-1(f-g)>0.

AHaOTUYHO, TOKA3bIBAIOTCS HEPABEHCTBA
F<0,F<0,F>0.

5. Jloka3aTtenbCTBO MPOBOJUTCS aHaso-
TUYHO JIOKA3aTeNbCTBY 4.

6. Jloka3aTenbCcTBO 3aMEHBI 6 cleayeT U3
PaBHOCHIIBHOCTH HEPABEHCTB

|p[>[aluw p*>0a® (p|<|a|n p*<a?).
Mpumep 36. Pemmmte HEpaBeHCTBO

log,,., X* <1.

Pewenue. 3anuiieM HEpPaBEHCTBO B BHJIE
log,,,; X> =1 <0 ¥ 3aMeHHM €ro PaBHOCHIIb-
HOW CHCTEMOM, HCIOJb3yd METOJ paluoHa-
JU3anuu

(2x+3-1)(x> —=2x-3) <0,
2X+3>0,

2x+3#1

X#0
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(2x+2)(X* =2x-3) <0,
= 2X+3>0, =
X#0

(X+D(x+1)(x-3) <0,
& x> -15,
X #0.

Otcrozia moTy4aeM pereHus
(-1,5-1)U(=1;,0)L(0;3).
Omeem: (— L,5;— l) U (— I; 0) U (0; 3).
Mpumep 37. Pemmte HEpaBEeHCTBO
g,y (4+7x-2x*)<2.
Pewenue. 3anuiieM HepaBeHCTBO B BUIE

log . (4+ 7% ~2% )~ log, (x +2)* <0

Y 3aMEHUM €r0 paBHOCWJIBHOW CUCTEMOM, UC-
MOJIb3yd METOJ pallMOHaIN3aluN

(|X+2|—1)(4+7X—2X2 —(X+2)2)£0,
4+7x-2x>>0,

X+2=#0,
| Xx+2] #1.

3nak MHOXHTens (|X+2|—1) coBmamaer

co 3HakoM ((X+2)° —1) mo 3amene 6.

[Tosyuum paBHOCWIIBHYIO CHCTEMY HeEpa-
BCHCTB

(X+2)* =1)(=3x> +3x) <0,
(x+0,5)(x—-4) <0, =
X#-=3, X#-2 Xx#-1

X(X+D(x+3)(x-1)=>0,
S (x+0,5)(x-4) <0,
X#=3, X#-2, X#—1.

I -
1

~3-2-1-05 0
Puc. 18

B
3 |

OxkonuarenpHO TONy4aeMm (cMm. puc. 18),
4YTO PCUHICHUCM SABJIAAIOTCA BCC X TaKue, 4To
-0,5<x<0,1<x<4.

Omeem: (— 0,5; 0] ) [l; 4) .



Mpumep 38. Pemmte HEpaBeHCTBO

logl(logX «/3—X)2 0.
3

Pewenue. 3aMeHUM JTaHHOE HEPAaBEHCTBO
PAaBHOCHUJIIBHOM CHCTEMOMW, MCIOJIb3Ys METOJ
palMoHaIU3aluu

G—lj(logx J3ox-1)>0,
log, v3—X >0,

3—-x>0,
X >0,
X #3,
X#1

(X=3)(X=DH3=x—X) >0,
x-D[3=x-1)>0,

X <3,

X >0,

X=1

(X-D3B-x-x*)<0,
(Xx-D@B-x-1)>0,
X <3,
X >0,

X#1

SR

X+
= ( 2

1<x<?2

2

J13-1 >0,
=

J13-1
2
3ameyaHue. [Ipu perieHrH HEPABCHCTBA
(X=1D(x—=2) <0 cucremsbl yuyTeHbI yCIOBUS
X<3,X>0,x=1. YcioBue 1 < X <2 mo-

3BOJIAET UCKIIOUNTh MHOXKATENL X—1>0 B
IIEPBOM HEPABEHCTBE CUCTEMBI.
V13

_1; 2}
2

Mpumep 39. Pemmte HEpaBEeHCTBO

10g12x2—41x+35 B-x)= 10g2x2—5x+3 (B-X).

= <Xx<2.

Omeem: {
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Pewenue. 3anuiemM HEpaBEHCTBO B BULE

log. , B3-x)=>0

10g12x2—41x+35 B-x)- 2x2-5%+3

Y 3aMEHUM €r0 paBHOCWJIBHOW CUCTEMOM, UC-
II0JIb3Ysl METOJ pAllMOHAIU3ALUN

(12X7 — 41X+ 34)(2x> =5 +2)(2 - X) x
x (=10x> +36x—-32) >0,

12x* —41x+35> 0,

2X* =5Xx+3>0,

12x* —41x+34 # 0,

2X* =5X+2 #0,
3—-x>0

Jlisg perieHusi NMEPBBIX TPEX HEPABEHCTB
CUCTEMBbI UCIOJIb3YEM METOJ UHTEPBAJIOB.

CaMOCTOSTENBHO PACCMOTPUTE PUCYHKH U
BbIOEpUTE OOIIYI0 YacTh AJIS PEIICHUS CHUC-
TEMBI.

Omeem: l;1 U §,§ U Z;2 U (2;3).
2 53 4

Mpumep 40. Pemmne HEpaBEHCTBO
9 § (X_l)logS(Xfl)
(log, ,(x—10)? Jlog,, x ~ 9(log, ,(x—10)* )log, , X

Pewenue. O6nacTh onpeeseHus: Hepa-
BEHCTBA 33/1a€TCSI CUCTEMOM

Xx—1>0,

X>1,
x>0,

x =10,
X#1, 50301

X#11,
x =10,

X#09.
(x=10)* =1



VYuutbiBasg, 4TOo Npud X >1 BBIpaXKEHUE
log, , X monoxurenbHO, MpeoOpasyeM JaH-

HOC HCPAaBCHCTBO Ha €ro oOactu ompeacie-
HUA

1 -1

81— (x—1)'e™h

>
log,,(x—10)°

Jlanee HCII0JIB3YEM MCTO/J pallkOHAIN3allun

log, 81— log,(x —1)**"

2,1-D((x-10)* -1) 20;
4—logi(x—1) S0
(X=9)(x-11) "~

(log, 9~ log, (x - D){log, 9~ log, (x-") _ .
(X=9)(x—11) -
(9—x+1)(9—1j
x—1 >0-
x-9)(x-11)
(x—10)(9x-10) <0
(X=9)(x—11)(x=1) ~
+ p7e ; Lo + . +
1 10 9 10 11 X
9
Puc. 19

Omeem: [%;9] w10;11).

Mpnmep 41. Pemute HepaBEeHCTBO

3log X> + 14X +45)<

(3,5+x)2 (
<4log 55 (X* +14x+45).

Pewenue. YuuteBasg, uro —3,5—-X>0,
oJIy4aemM

%10;;_3,5_X(x2 +14x+45)<
<4log ., (X’ +14x+45) <
& Slog s, (X* +14x+45)20.

Hanee numeem

25
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(=3,5— X~ 1)(x* +14x+45-1)> 0,
x> +14x+45>0,

-35-x>0,

-35-x=#1

(x+4.5)x = (-7—/5) fx = (=7+4/3)) < 0,
(X+9)(x+5)>0,

X< =35,

X #=—4,5.

JInst BBISICHEHWS B3aMMHOIO PacCIOJIOXKe-
HUsl TOYEK HAa YHCIOBOM IPSAMOM, CpPaBHUM

YHCHa: —7—\/§v—9, —7+\/§v—5 u
—7+5v-45.

[Tosmyuaem —7-45 <-9, Tak Kak
2<\/§, Ja <45 (BepHO);

—7+\/§>—5, TaK KaKk \/§>2(BepHo)
—7++/5 <45, Tak kax /5 < 2.5,

J5< 16,25 (BepHO).

Ha puc. 20a Ha 4ncioBoil ocu MOKa3aHo
pelIeHre IEPBOro HEPABEHCTBA CUCTEMBI.

- + - +
—7-5 —7+5 -45 X
Puc. 20a

p7

Ha puc. 206 Ha YUCII0BOI OCH MTOKA3aHO
pELIEHUE BCE CUCTEMBI.

P 1 { l l/ l
—7-5 =9 -5 —7+(5 -4,5 -3,5 X
Puc. 206

Omeem: (—oo;—7—\/§]u[—7+\/§;—4,5).



MEmoo uHmepeanos
HA KOOPOUHAMHOU OKPYHCHOCIU

JlanHbIi MeTOA yIOOHO MPUMEHSTH K TPH-
FOHOMETPUYECKHM HEPAaBEHCTBAM, IPUBOJIU-
MBIM K BUIY

(f,x-a)(f,00-2a,)-...(f,(x)-a,)v0,
B 4aCTHOCTH,

f(X) f,(X) s f(X)VO,

rae kaxaas f (X) —omHa u3 mpocrednmx
TPUTOHOMETPUUECKUX QYHKLHUH, &, — IeicT-
BUTENIbHBIC yKcaa, 1=1,2,...,N.

B cnydae, korna HammeHbIuit 00U TIe-
puon T TPUTOHOMETPUUYECKUX (DPYHKIIUMH,
BXOJLIMX B JaHHOE HEPaBEHCTBO, HE IIpe-
BOCXOJUT 27T, pElIeHHE HEPaBEHCTBA MOKHO
paccMOTpeTh Ha YMCIOBOW OKPYXKHOCTH Ha
MIPOMEXYTKE, PaBHOM IO JJMHE MEPHOLTY.
Jlanee mpu 3amucu OTBETa CIEAYET Y4YecTb,
YTO PELIEHUEM JIaHHOTO HEpaBEHCTBA OynyT
SBJIATBCS BCE YHUCIIA, OTIMYAIOLIUECS OT IO-
Jy4eHHBIX HA NT ,rne ne Z.

Mpumep 42. Pemnth HEPaBEHCTBO

in X-sin 3X
ﬁzo_
COS X -sIn 2X

Pewienue. JIns pemieHUs: HEPABEHCTBA HC-
MOJIb3YeM METOJI MHTEPBAJIOB.
1. ITycTtp
F(x) = sinX-si.n3X .
COS X -sin 2X
2. Hainem Hynu 3HaMeHaTels

. cosXx=0
cosX-sin2X=0<| .
sin2x =0
i
X=—+mk
& k,neZ.
mn
-5
3. Haitnem Hynmu yucauTens
. . sinXx=0
sin X-sin3x=0<| .
sin3x =0
X =l
= mm I,mGZ
:T’
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4. Haiinem npoMeKyTKH 3HaKOIIOCTOSIHCTBA
¢ynkimu  f(X). Tak kak HyaM TPUTOHOMET-

pudeckux (QyHkumi (sin X,sin 3X, cosX,
sin2 X ), BXOJIAIINX B JaHHOE HEPaBEHCTBO, I10-

BTOPAIOTCA C ICPpHUOJaMU COOTBETCBCHHO

T T
T, E’ , 7 KpaTHBIMU 27, TO H300pazum

MHOECTBO DPEIICHUM Ha YHUCIOBOM OKpPYX-
HOCTH, BBIIETTUB MpoMexyTok [0;21) .

Ha npomexyrke [0;27) dynkmus f(X)

b 3n
He omnpejenena B Toukax 0, E’ T, 7 H 00-

n 2n 4n Sm
parmfaercsi B HyJb B TOYKax —, —, —, —.

3 33
T 3n "
[Ipu 5TOM — W — — TOYKH YETHOM KpaTHO-
2 2
CTH, OCTJIbHbIE — HEUETHOW KPAaTHOCTH.

i
Tax kak f 5 >0, TO paccTaBisieM 3HaKU

B COOTBETCTBHM C IIPAaBUJIOM 3HAKOYEPEOBa-
HUs, KaK [TI0Ka3aHo Ha puc. 21.

Hcxonnomy HepaBEHCTBY YAOBIETBOPSIOT
Te 3HAYECHUS X , 4715t KoTopsix f(X)>0.

Omeem: 21K < X S§+2nk;

%+2nk£x<n+2nk;

ﬂ+2rck£X<3—T[+27rk;
3 2

37“+2nk<x£5?n+2nk; keZ.



2.3. icnonb3oBaHMe orpaHMYeHHOCTH
(hYyHKUMIA
JUIs  HMCIIONB30BaHUS  OTPAHWYCHHOCTH
GyHKIIMM  HEOOXOIMMO YMETh HAXOJHUTh
MHO’KECTBO 3HAUCHUH (YHKIIMK H 3HATH
OIICHKH 00JacTH 3HAYCHHWH CTaHIAPTHBIX

¢bysakuuil (Hanpumep, —1<sin X <1, x>0
U T.J.).

Memoo OUeHKU
f(X)vg(x) ycr-
poeHo Tak, uro Ha Bcer OJI3 HemsBecTHOU
f (X) >A u
g(x) < A npu Hexkotopom A. B aToM ciryuae:

FO) < g(x)

CBOJHUTCA K HaAXOXJICHHIO TCX 3HAUYCHHUH X,

Nuorma HepaBEeHCTBO

HMCIOT MCCTO HCpPaBCHCTBA

a) pelIeHHe HEepPaBEHCTBA

JUIsL KOTOPBIX OJHOBPEMEHHO f(X): A nu

g(x)=A;

0) peuieHHME HEPaBEHCTBA

f(x)=g(x)
CBOJIUTCSl K HAXOXKJEHUIO T€X PEUICHUIN Hepa-
BeHcTBa f(X)> A, 115 KOTOPBIX OMpeeneHa

byakus g(Xx).
Mpumep 43. Pemmte HEpaBEHCTBO
log, x <v1-x*.
Pewenue. OOnacTh oOmpenesieHUs Hepa-
BEHCTBA 33/1a€TCS YCIOBUSAMHU:
x>0,

x>0 < 0<x<l1.
—-X 2

21.]'[5[ BCCX X M3 IIOJYYCHHOI'O MHOXXECTBA

umeem log, Xx<0, a y1-x* >0. Cnenosa-
TEJILHO, PEIICHUEM 3TOTO HEPaBEHCTBA SBIIS-
ercst mpomexkytok (0;1].

Omeem: (0;1].

MNpnmep 44. Pemvite HepaBEHCTBO

J16—(5x+2)* > 4+ cos’ 15:)( .

Pewenue. OnicHnM npaByro 4acTh. Tak Kak
15X 15X

0 <cos’ <1, To 4<4+cos’ <5.

Jns meBoM 4acTH MOCHEA0BATEILHO HME-
eM (5x+2)* >0, -(5x+2)* <0,

16— (5x+2)* <16, 4/16—(5x+2)* <4 npu

BCCX JONYCTUMBIX 3HAYCHUAX X .
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HcxonHoe HEpaBEHCTBO BO3MOKHO TOJIBKO
B TOM CiIy4ae, eciii 00e 4acTu HepaBEHCTBA
paBHBI 4, TO €CTh JJAaHHOE HEPABEHCTBO PaB-
HOCHWJIBHO CHCTEME

J16—(5x+2)> =4,

4+ cos’ 15:)( =4,

IlepBoe ypaBHEHHE CHCTEMBI UMEET OIUH
2 .
KOpEHb X = E KOTOPBIM yJIOBIIETBOPSIET U

BTOPOMY YPaBHCHHIO.
Omeem: —0.4.

HeompuyameabHOCMs QYHKUUU

[Tyctp neBast yacTh HepaBeHcTBa f(X)v 0
€CTh cymMma HECKOJIBKUX byHKIUi
fxX)=F00+f,(X)+...+ f (X), kaxmas u3
KOTOpPBIX HEOTpULATENbHA I J000ro X u3

oOmnactu ee onpezeneHus. Torjga HEpaBEHCTBO
f (X) <0 paBHOCHIIBHO CHCTEME YPaBHEHHI

f,(x)=0,
fz(X) =0,
fa()=0

a HepaBeHCTBO f(X)>0 cBOaMTCS K HAXOX-
nenuto obnactu onpenenerus Gpyukmmu T (X) .

MNpnmep 45. Pemnite HepaBEHCTBO

VX2 +8X2 —7X =26 ++/x2 +3Xx—10 < 0.

Pewienue. Tak Kak JieBasg 4acThb HEPABEH-
CTBa HEOTPHUIIATEIIbHA, TO IAHHOE HEPABEHCT-
BO BBIMOJHSAETCA TOJBKO TPHU OJHOBPEMEH-
HOM PaBEHCTBE HYIIIO CJIaraeMbIX

VX3 +8x2 —7x =26 =0,

=
VX2 +3x=10=0
x> +8x* —7x—-26=0,
= X =-5, & X=2.
X=2
Omeem: 2.



npumeHenue c6oUCH e Mooy
Mpumep 46. Pemmue HEpaBEHCTBO
| X> =3X+2| <X*=3X+2.

Pewenue. la|<a wum wu3

CBOWCTB Monyis |a|>a wmeem |a|=a.

N3 ycnoBus

Otcrona 1Mo onpeaeseHHI0 MO TIOTy9aeM
a>0, tme a=x’-3x+2. HepaBeHcrso
X* —3X+22>0

(—o0; 1] U[2;4+ ).

UMEECT peICHUA

Omeem: (—0;1]U[2;+ ).

Mpumep 47. (MUNOO, 2010). Perute He-
PaBEHCTBO

| X} =2X7 =3X| +| X* +4x-5|<
<X =x*+x-5].

Pewienue. HepaBeHCTBO UMeEET BHJ
la|+|b|<|a+b|, me a=x’-2x*-3x u
b=x>+4x-5.

C npyroit CTOpOHBI H3BECTHO HEPABEHCTBO
Tpeyrosibiuka |a|+|b|>|a+b]|. Orcroaa
|al+|b| =|a+b],
KOTOPOE CIPaBeUINBO TpH yciaoBuu ab > 0.

mojydyacm paBCHCTBO

W3 nepaBeHcTBa
(x* =2%% =3X)(X* +4x-5)=>0
HIIN

X(X+D(X=3)(X=1)(x+5)=0
noxydaem pemenus [—5;—1]1U[0;1]U[3;+ ).
Omeem: [-5;—1]U[0;1]U[3;+ ).

Hammomuum HCKOTOPBIC AOOIOJTHHUTCIBHBIC
CBOMCTBA MOJTYJICH.

e Cymma Mojysiel paBHa alire0pandecKoit
CYMMEC MMOAMOAYJIBbHBIX BBIpa)KCHI/II\/’I TOTrga "
TOJIBKO TOI'Ja, KOraa KaXI0€ BbIPA)KCHHC
HMECT TOT 3HAK, C KOTOPBIM OHO BXOJIUT B
aredpanvecKyro Cymmy.

f>0

f = f ’

| TI+[g] +g®{gzo_
f>0

f =f- ’

| TI+[g] 9@{930_
f<o

f =—f ’
| TI+[g] +g®{gzo_
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f <0,

f =—f-
| TI+[g] 9@{930_

e CymMa Mofyliell paBHa MOAYIIIO aired-
pandyecKol CyMMBbI IOJAMOJYJIBHBIX BBIpaXKe-
HUW TOTJa ¥ TOJBKO TOTJA, KOTJa OJHOBpE-
MEHHO BCE€ BBIPQXECHHS HMMEIOT TOT 3HAK, C
KOTOPbIM OHM BXOJAT B alreOpanyecKyro
CYMMY, J11M00 OJJTHOBPEMEHHO BCE BBIPAXKECHUS
MMEIOT IIPOTUBOIIOJIOKHBIN 3HAK.

[ Fl+lgl=[f+g] <
f>0, f <0,

& WA < fg>0;
g=0 g<o0
[ Fl+lgl=[f-g] <
f>0, f <0,

& WITH & fg<0.
g<0 g=0

OpHa U3 cXeM pelIeHHs] YpaBHEHUS IS
TPEX CJIaracMbIX:

[ fl+lgl+lh|=[f+g-h] <

f>0, f <0,
< 9020, mm 19 <0,
h<0 h>0.

ODAHUUYEHHOCMb CUHYCA U KOCUHYCa

Mpumep 48. (MUN3T, 1998). Pemute He-
PaBEHCTBO

(X* +2X+2)-cos(X+1)>2x*> +4x+3.

Pewenue. Tlockonsky X* +2X+2>0
IpH JTIOOOM X , TO, pa3enuB 00e YacTH Hepa-

BEHCTBA HA X~ + 2X + 2, IPHIEM K PaBHO-
CHUIBHOMY HEPaBEHCTBY
2X* +4x+3
X* +2X+2
(X+1)*
(x+1)> +1°

cos(X+1) >
& cos(X+1) =1+

Tak kak cos(X+1) <1, a npaBas yacTb He-
(X+1)*
(x+1)° +1

(x+1)*
(x+1)*+1
TO PaBEHCTBO BO3MOXKHO TOJIBKO MpH X = —1.

paBeHcTBa 1+ >1 npu Bcex 3Ha-

YyeHUsAX X " 1+ 1 mpu x=-1,



[IpoBepkoit yOexxmaeMcsi, YTO U JieBask 4acTh
HEpaBEHCTBA NpU X = —1 Takxe paBHa 1.

Omeem:. —1.

Mpumep 49. Pemmte HEpaBEeHCTBO

cosdx-sinXx>1.

Pewenue. Tax xak |cos4X|£1 u
|sinx|£1, TO |cos4X|-|sinX|£1 U HUCXOJ-

HOC HCPAaBCHCTBO PaBHOCUJIBHO COBOKYITHOCTHU

4x =27n,

{cos4x =1,

. X:£+2nk,
sin X =1, 2

= =
4x =m+2mn,

{cos4x =-1,

 lsinx=-1 (= —Z a2k

X:£+27tk,

& nkeZ <
mn

_r,
4 2

9

X:—E+2nk,
2

= X:g+2nk, keZ.

Omeem: g+2nk, keZ.

Mpumep 50. Pemmte HEpaBeHCTBO

COSX+cos3X>2.
Pewenue. V13 HepaBeHCTB |cos X| <1l mu
|cos3X|£1 CJIElyeT, YTO HEPAaBEHCTBO BO3-

MOJKHO TOJIBKO B TOM cllydae, Korjaa ooa cia-
raeMbIX OJJHOBPEMEHHO OyIyT paBHbI 110 1.

cosX =1,
cosX+cos3x=2 <
cos3x =1
X=2mn,
& nk n keZ.
X=—),
3

Bropas cepus pemeHuil BKIIOYAET NEPBYIO
CEpHI0, II09TOMY OKOHYATEJIBHO HMEEM
X=2nn,neZ.

Omeem: 27N, ne Z.
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RpUMEHEHUE KlacCUuUeCKux nepasencme

PaccmoTpuM Kiaccuyeckoe HEpaBEHCTBO
Komm, u3BecTHOE MIKOJLHUKY KaK HEpaBEH-
CTBO MEXIy CpeIHUM apu(PpMETHYECKUM U
CPEIHUM T'E€OMETPHYECKUM HEOTPHUIATEIb-
HBIX YHCEN, KOTOpoe 3(P(HEKTHBHO MOXKET
OBITh HCIIOJIb30BAHO TPU PEIICHUH Hepa-
BEHCTB.

HepasenctBo Korm: 415 n100bIX HEOTPK-
LaTenbHbIX Yncen a,, a,, ..., a, CrpaBef/MBO

HepaBeHCTBO

a, +a, +..+a,
n

>n/a,-a, ... a, ,

n

MPU4YeEM pPaBEHCTBO AOCTUraeTCA TO/BKO B
cnyyae a, =a, =...=a,.
Mpumep 51. Pemrite HepaBEHCTBO
2010
XIOOS +

—<2011.
X

Pewienue. 3anuuieM JeBYIO 4acTh JaHHO-
r'0 HEPAaBEHCTBA CIIEAYIOMIMM 00pa3oM

2010 1 1
X% e =X
Jx Ix X

2010 cmaraeMbIx

Hcnone3ys HEPaBEHCTBO MEXAY CPEIHUM
apu(MeTHyecKUM M CpEeJHUM TeoMEeTpuye-
CKUM, HOJTyYUM

1
x1005 +

1
X +ﬁ

22011-201\1/x‘°°5.i.___,_ _

Vx X

=2011-20/1=2011.

\%

[IprueM paBeHCTBO MMEET MECTO MPHU PaBEH-
CTBE ClJIaraéMblX, T.€. IPU

1
X¥=— o x=1.

Jx
CnenoBarenbHO, UCXOJITHOE HEPABEHCTBO BbI-
MoJHsEeTCs ToJapKo npu X =1. Ilpu Bcex oc-
TaJbHBIX JOMYCTUMBIX 3HAUEHUAX X JieBasd
4acTb HCXOJHOTO HEpaBEHCTBa  OoJIbLIE
2011.
Omegem: 1.



2.4. \cnonb3oBaHME MOHOTOHHOCTM
(hyHKUMIA
HpI/I HUCIIOJIb30BAHUHN MOHOTOHHOCTH
GYHKIMM pa3nuyaroT ciydau, Korjga (yHK-
OUH, CTOAIIUC B O6CI/IX qacTiax HepaBeHCTBa,
UMCHOT O)II/IHaKOBy'IO MOHOTOHHOCTH UJIN pa3-
HYIO MOHOTOHHOCTb.

MOHOMOHHOCMb PYHKUUU
Ha muoxycecmee R

Ecnu ¢ynkuus  f(t) crporo Bospacraer
Ha R, TO f(h(x))> f(g(x)) PaBHOCHIIEHO
HepaBeHCTBY h(X) > g(X).

Ecnu ¢ynakums f(t) crporo yObiBaeT Ha
R, T0 f(h(x)) > f(g(x)) PaBHOCHIIBHO HeEpa-
BeHCcTBY h(X) < g(X).

OTMeTUM CIENCTBUSI M3 OTHX YTBEpXKJe-
HUH, KOTOPBIE YacTO HMCIOJB3YIOT TPU perie-
HUH HEPaBCHCTB.

CneacTsue 1. Tak kak QyHKIUS Y
ne N, cTporo Bo3pactaeT Ha R, To HepaBeH-
cto (h(x))"™" > (g(x))*™" paBHOCHIBHO He-
paBenctBy h(X) > g(X).

— t2|’1+] ,

CnepcTsue 2. Tak kak pynxuust y = "Wt,
ne N, cTporo Bo3pactaeT Ha R, T0o HepaBeH-

CTBO 2“+\‘/h(x) > 2“+\‘/g(x) PaBHOCHIJIBHO HEpa-
BeHcTBY h(X) > g(X).

CneacTeue 3. Tak GbyHKIMSA
y=a'(a>1) crporo Bo3pactaer Ha R, TO

KaK

HepaBencTBo a"*® > a?™

paBenctBy h(X) > g(X).
CneacTene 4. Tak GbyHKIHS

y=a' (0<a<]1) crporo yosBaeT Ha R, To
h(x) > ag(x)

PaBHOCHIIBHO HC-

KakK

HEpPaBEeHCTBO a
paBencTBy h(X) < g(X).

CneacTeve 5. Tak xak  QyHKIUSA
y = arctgt ctporo Bo3pacraer Ha R, To Hepa-

PaBHOCHIIBHO HC-

BEHCTBO arctg(h(x)) > arctg(g(x)) paBHO-
CHJIbHO HepaBeHCTBY h(X) > g(X).
CneacTeve 6. Tak kak  QyHKIUSA

y = arcctgt crtporo yOwiBaeT Ha R, To Hepa-

BEHCTBO arcctg(h(x)) > arcctg(g(x)) paBHO-
cuJIbHO HepaBeHCTBY h(X) < g(X).

Mpumep 52. PelwTe HepaBeHCTBO

(2x7 +1)f =(3%)° > 3x—2x* -1,
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Pewenue. llepenuieM TaHHOE HEPABEH-
CTBO B BHJIE

(2x2 +1)5 +2x2 +1>(3%)° +3x. (%)

PaccmoTpum ¢ynxmmio  f(t) =t +t, on-
pEeAENeHHYIO IPU BCEX JIEHCTBUTENbHBIX 3HA-
yeHusx t.

Torna HepaBeHCTBO (*) MPUMET BU]L

f(2x* +1) > f(3x).

Tak kaxk f'(t)=5t"+1>0 ana moboro
teR, 10 ¢ynkuus f(t) crporo Bo3pacraer

Ha R. Jlns Bo3pacTaromei ¢pyHKIMH, onpese-
JICHHOM Ha BCEW YMCIIOBOM NPSMOM, HEPABEH-
crBo f(t,)> f(t,) paBHOCHIBEHO HepaBeHCT-

By t, >1,.
CrnenoBaTenbHO, HEPABEHCTBO (*) paBHO-

CHJILHO HepaBeHCTBY 2X° +1>3X, peleHu-
€M KoToporo sBjsitoTed X < 0,5 umm X > 1.

Omeem: (—0;0,5) U (1;+ ).

Mpumep 53. (MU3T, 2005). Pemute He-
PaBEHCTBO

(= x])-V1+3%x* < X-+/4+3%X> —6X.

Pewenue. Paccmotpum QpyHKIIUIO

f(t)=(1-t)W1+3t?,

OIIPEAEIICHHYIO Ha BCEW YHUCIIOBOM MPSAMOI.
4+3x> —6x=1+3(1-x)",
X=1-(1—-X), To 1aHHOE HEPAaBEHCTBO MpHU-

[Tockonbky

MET BU
f(x)<sfd-x).

BoisicHuM xapakTep MOHOTOHHOCTU (DyHK-
mun T (t). s atoro Haiimem ee mpou3BOJI-
HYIO:
ot

21+3t2

et - 3tt-1)  —6t>+3t-1
V1+3t? V143t

3ameTuM, 9yT0 MHOTOWIeH —6t% +3t—1 He
UMeeT KOpHEH U ero crapmuil kosdpduuueHt
MeHbIIe Hyss. 3HauuT — 6t +3t—1<0 mpu
Bcex t u coorBerctBenHo f'(t)<0 ma R.

f'(t)=—1-41+3t> +(1-1)-




D10 o03Hauaer, uro ¢yakuuu f(t)— yObI-
Barommas. Jlyist yOwiBaromieid GyHKIIUH, OTpe-
JIETICHHON Ha BCEH YHCIIOBOW MpSIMO, Hepa-
BerctBo f(t,)< f(t,) paBHOCWIBHO Hepa-

BeHCTBY t, >t,. CnenoBarensHo,
fxDP<fd-x) <

X>1-X,
X<x-1

|X|21-X <

1
X=—.

Omeem: le.
2

MOHOMOHHOCIb PYHKUUU
Ha npomexcymike

Ecnu ¢ynkums f(t) ompenenena m siBis-

€TCsl BO3pacTarolleil Ha cBoel 00JacTH ompe-
NeJIeHUsT — MpoMexyTke M, To HepaBeHCTBO
f (h(x)) > f (g(x)) PaBHOCHIIBHO CHUCTEME

h(x) > g(x),
E(hyc M,
E(9) =M,

rne E(h) u E(Qg) — MHOXecTBO 3HauCHU#
bynkimid h(X) 1 g(X) COOTBETCTBEHHO.

Ecnu ¢ynkums f(t) crporo yObiBaeT Ha
CBOCH 00JAaCTH OIpENeIeHHs — MIPOMEKYTKE
M, TO HepaBEeHCTBO f(h(x))> f(g(x)) paB-
HOCHJIBHO CHCTEME

h(x) < g(x),
E(hyc M,
E(9) =M,

rne E(h) u E(Qg) — MHOXecTBO 3HauCHUM
bynkmii h(X) 1 g(X) COOTBETCTBEHHO.
Cnepctene 1. HepaBencTtBo  BUIA
loga(h(x)) > loga(g(x)), rie a>1, paBHO-
cuibHO HepaBeHncTBam h(X) > g(x) > 0.
CnepcTeme 2. HepaBeHcTBO — BHIA
log, (h(x))>log,(g(x)), rme 0<a<1, pas-
HocuabHO HepaBeHcTBaM 0 < h(X) < g(X).
CneacTsve 3.  HepaBenctBo — BHza
arcsin(h(x)) > arcsin(g(x)) PAaBHOCHIIBHO He-
paBenctBam 1> h(x) > g(x)>-1.
Cnepctene 4.  HepaBencTBO  BUIA
arccos(h(x)) > arccos(g(x)) PaBHOCHJIEHO
HepaBeHcTBaM — 1 < h(X) < g(X) <1.
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MNprnmep 54. Pemnite HepaBEeHCTBO
log3(x3 + X —4xX+ 2)2 log3(x3 —1).

Pewenue. Tak xax pynkuusa Yy = log,t

CTpPOTO BO3pacTaeT Ha MHOkecTBe t > 0, TO
JTAHHOE HEPABEHCTBO MOKHO 3aMEHUTh PaB-
HOCWJILHOM CUCTEMOM

=

x>+ x*—4x+22>x -1,
x> —1>0

Rt {x23,<:> Xx>3.

X* —4x+32>0,
&
x> >1

Omeem: [3;+ ).
MNpumep 55. Pemnte HepaBEeHCTBO
arcsin(3x”> — 2x) < arcsin(3X +2).

Pewenue. Oyakuus Yy = arcsint ompene-
neHa npu —1<t<1 wm Bo3pacraer Ha BceH
obnactu ompezeneHus. Mcnonb3ys cBoiicTBa
TON (yHKUUMHU, mepeisieM K paBHOCUIIbHOMN
cCUCTEME

3XF —2X<3x+2, 3x* —=5x-2<0,

—1<3x? =2X, < 33X -2x+120, &
3x+2<1 xs—l
3
—lSXSZ
3 1
= & X=——.
1 3
X< ——
3

Omeem: —l.
3

Mpumep 56. Pemmte HEpaBeHCTBO

log ,(cosx) <log, ,(cosX).

84-2x-2x
Pewenue. 13 ycnosuii

84 —2x—-2x> >0,
84 —2x—2x* #1,
X+19>0,

X+19 =1,

0<cosx<l1

MOJIy4yaeM



X e [—7; —3—n]u[—£; E]u[3—n; 6],
2 22 2
—1+4/167
X#————.
2

Tak kak mo ycinoBuro 0<cosX<1, TO
paccMOTpuM JiBa ciiydasl.

1. lyctp cosx =1, Torga U3 MHOKECTBa
yucen 21N, N € Z, ¢ yueToM (*) peleHusMu
JAHHOTO B YCIIOBUM HEPABEHCTBA SIBIISIFOTCS
nBa uncaa —2n u 0.

2. Ina coyqas 0<cosX<1 wuccremyem
¢bynkuuo Yy =log,a, rue t>0,t#1 n 4uc-
10 0 <a<l1. Tak kak

!

Ina
y' = (log, a) (lnt]

Ina
— >
tint

0,

To (hyHkuMs Y = log, @ Bo3pacTaer Ha Kax-
nom u3 npomexxytkoB (0;1) u (I;+ 0).

a) g pynkuuu y = log, a, Bo3pacrato-
uieit Ha npomexytke (0;1), nomydaem

0<84-2x-2x><1
0<x+19<«1
84 —2Xx—2x*<x+19

=

—-7<X<6

84 —2x—2x* <1
-19<x<18

84 —2x—-2x* <x+19

Her pemenui.

6) dns pynxuun Yy = log, a, Bo3pacraro-
uieit Ha mpomexytke (1;+ o), momydaem

84 —2x—2x* >1,
X+19>1, Rt
84 —2Xx—2X* < x+19
2x* +2x-83<0,
= x> —18, =

2X* +3X—65>0

—-1-+/167 —1++/167
<X< ,
2 2
& X > —18, &
X< -6,5,
X=>5
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—-1-+167 <x£—£,
2 2
- —1+4/167
—

HOJ’[y‘{CHHBIe pelicHrA YAOBJIICTBOPSAIOT
YCIIOBHIO (*).

5<X

Omeem: (
2

—1=V167 W;—%}J{—Zn;o}u
2

U{S'—_HM].

Mpumep 57. (MU3T, 2005). Pemute He-
PaBEHCTBO

VX+T7 +411=x>3-4/x* —4x+20 .
Pewenue. Paccmotpum QyHKIIUIO

f(X)=vX+7 +/11-X.

D(f)=[-7;11]. Haiizem  3KCcTpeMyMbI
[10%:19112178
fx = 1 Jll-x—x+7

32

Wx+7 211-x  2Jx+71-x

D(f")=(-7;11). Haiinem Hymu mpoOH3BOjI-
Ho# u3 ypaBHenust f'(X)=0. U3 ypaBHeHus
11-x=X+7 nmoimy4daem X =2.
f'(X)>0 mpu —7<x<2;
f'(X)<0 mpu 2< x<11.

CnenoBarenbHO, X =2 — TOYKAa MaKCUMY-
ma o¢yakiun  f(X) m  f(2)=6. 3nauut

X+7+4/11-x<6 IIPA BCEX AOIIYCTUMBIX
3HAYCHUAX X .

O1eHuM MpaByIO 4acTh UCXOIHOTO Hepa-
BEHCTBA

342 —4x+20 =3-4/(x=2)* +16 >
>3.4/16 =6.

Takum oOpa3om, 1y UCXOJAHOTO HEPaBEH-
CTBa HY)KHO, 4TOOBI €ro JeBas U Impasas yac-
TH ObUIM paBHBl 6. DTO BBHINOJHSETCS HpPU
X=2.

Omeem: 2.



dyukyuu paznoit monomonnocmu

[Tycts Ha mpoMexyTke (a;b) 3amaHbl BO3-
pacraromas Gynkius f(X) wu yObBaromas
bynkuua g(X), npudyeM X, — KOpPeHb ypaB-
Henus f(X) = g(X), mpuHAmISKANUH MTPO-
MeXyTKy (@;D0). Torma pemrenne HepaBEeHCT-
Ba f(X)> g(X) — Bce uucia U3 NPOMEXKYTKA
(X:b), a
f (X) < g(X) — mpomexyrok (a;X,) (cM. puc.
22).

[Tycts Ha mpomexyTke (a;b) 3amana Bo3-

pEeIICHUC HCpaBCHCTBA

pacraromas ¢ynknus f(X) m X, — KopeHb

y

Puc. 22

ypaBHenus: f(X)=C, nmpuHaIeKaIUi Ipo-
MeXyTKy (@; D). Torma pemrenne HepaBEeHCT-
Ba f(X)>C — Bce uucina U3 MPOMEXKYTKA
(X,;b), a pemenne nepasencrea f(X)<c —

IPOMEXYTOK (a; X,) (cM. puc. 23).

YA y= 0

c

Oola X b X
Puc. 23

Mpumep 58. Pemmre HepaBeHCTBA:
a) 2X° + X’ +5x—80>3/14-3x .
6) 2X* + X’ +5x—80 <14 -3x..
Pewenue. Paccmorpum GbyHKIMH
f(X)=2X"+x*+5x-80 u g(x)=314-3x.
®dyukuus f(X) onpexnenena u auddepeHu-

pyema Ha R. Hccnemyem ee Ha MOHOTOH-
HOCTB:

f'(x) =10x* +3x* +5>0,
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KaKk CymMMa HCOTPHULATCIBbHBIX CJIara€MbIX H
HOJIOKUTENBHOTO  ciiaraemoro.  Iloatomy
¢bynkius f(X) crporo Bospacraer Ha R.

Oynkuus g(X) ompexneneHa Ha R u nud-

bepenmpyema Ha MHO>KECTBE
( 14] ( 14 ]
—00;— [U| —;+00 |, mpuueM
3 3
, -1
9'(X) = —=<0.

3HauuT, pyHkuus g(X) yoOwiBaeT Ha R.

[Mockosbky ¢ynknust f(X) crporo Bo3-
pacraer, a pyHkius g(X) yObiBaer Ha R, TO
ypaBaenue f(X)=g(X) umeer He OoJibIIe

onHoro kopHsa. IlogbopoM Haxoaum, UTO
X =2 sBisSeTCd KOPHEM JTOr0 ypaBHEHUS,
TaK Kak I0JIy4aeM BEpPHOE PABEHCTBO

2:2°+2°+5.2-80=3/14-3-2.

3HAYNT, pEIICHUs] HEPaBEHCTBA a) €CTh
MPOMEXYTOK (2;+ ), a HepaBeHCTBa 0) —

MIPOMEKYTOK (—0;2).
Omeem: a) (2;+©); 6) (—;2)
Mpumep 59. Pemmte HepaBeHCTBO

Ux+2x +log, (x+2)—+1-x<4.

Pewenue. O61acTh ONpeaeeHNs] JaHHOTO
HepaBeHCTBa ecTb npoMexyTok [0;1]. DyHk-
st

y =X +2x7 +log, (X+2)—+/1-X

BO3pAcTaeT Ha ATOM MPOMEXYTKE KaK CyMMa
Bo3pacraromux ¢yaknuid. Tak kak f(1) =4,
TO Bce 3HauyeHuss X u3 MHoxectBa [0;1)
YIIOBJIETBOPSIOT MCXOTHOMY HEPAaBEHCTBY.

Omeem: [0;1).



2.5. Mpadmyeckunii meTog

I'paguueckoe npencTaBIeHUE HEPABEHCTB
00JasaeT HeCKOJIbKUMU HECOMHEHHBIMH TIpe-
UMYIIECTBAMHU:

a) moctpouB rpaduku QyHKIHUH, BXOIs-
IIMX B HEPABEHCTBO, MOXHO OIPEIEINUTD, KaK
BIMSET HAa PEIICHUE B3aUMHOE PACIHOJIOXKE-
HUe rpaduKoB;

0) rpaduk mojayac MO3BOJISET aHAIUTHYE-
CKU c(OopMyIHpOBaTH HEOOXOAUMBIE U JOC-
TaTOYHbIE YCIIOBUS JJIsl PELEHUS MOCTaBJICH-
HOM 3ajmauu, T.e. rpaduueckue npuemsl 3¢-
(EKTUBHO TNPUMEHSIOTCS JUIsl M300paxeHus
pe3yJbTaTOB MCCIEAOBAHUS TaM, I YUCTO
aHAJIMTHYECKAasl 3alIMCh TPOMO3IKa.

B) psJl YTBEP)KJIECHUMN MO3BOJSET HA OCHO-
BaHUU Trpaduyeckoil HHPOpMaALMUU JeNaTh
BIIOJIHE CTPOrM€ U OOOCHOBAHHBIE 3aKIIIOYE-
HUS O PEIICHUSX HEPABEHCTBA.

Mpumep 60. Ha puc. 24 n300paxeHs
rpaduku ¢pyukiuit Y = f(X) u y =g(X),
3aJJaHHBIX Ha TPOMEKYTKE [— 3;6]. Pemnre
HepaBeHcTBO f(X) > g(X).

y N
y=fx)
[N~
1
VEgE) Yy
Puc. 24

Pewenue. I'padyiku n1aHHbIX QYHKUIUN Te-
pecekaroTcss B JBYX TOYKax C abcuuccamu
—2 u 4 cootBercTBeHHO. ['paduk yHKIIMN
y = f(X) pacnonioxeH Bbiiie rpaduka GpyHk-

uan Y =0(X) 1Opu Bcex
Xe(=2;4).

3HAa4YCHUAX

Omeem: (—2;4).

Mpumep 61. (M®TW, 2009). Pemure
HEPaBEHCTBO

log, (¥X+5+4)2=2log ,(2x+3).

Pewenue. O6acTh ONpeaeeHus: JaHHOTO
HEPaBEHCTBA ONPEICISAETCS YCIOBUIAMHA

X0, |X|#1, x>-5, x>-4,
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W TPENCTaBiIsAeT COOOW  TPOMEXKYTOK
(—4; +00) c BBIOPOLIEHHBIMU U3 HErO TOYKa-

mu —1,0,1.
PaccmoTtpum n1Ba ciryyasi.
1. ITyctp | X|>1. B aTOM citydae mucxon-

HOC HepaBeHCTBO paBHOCI/IHBHO HepaBeHCTBy
log|X| (WX+5+4)> log|X| (2x+38),

KOTOPOC paBHOCHUJIBHO HEPABCHCTBY

VX+52>2x+4. (*)

[Toctpoum rpaduku GyHkuuii y =+/X+5
uy=2X+4 (cm. puc. 25).

y
T
y=F5
/ L—
_2 1
%00 1 X
*
ay/ |
1/
Y/
Puc. 25

U3 puc. 25 BUAHO, YTO MOCIEIHEMY HEpa-
BEHCTBY  YJOBJETBOPSIOT BCE 3HAYCHUS
Xe[-5;X,], Tme X, — KOpeHb ypaBHEHHS

X+5=(2x+4)* TakoHl, uto -2<X,<0.

Vpasuenne 4x° +15X+11=0 umeeT KOpHH
11
-1 n e nosromy X, =-1. Otcroga ¢

y4eToM O0O0JIacTH OIpeeIeHNs] HEepaBEHCTBA
npu yCIoBUHM | X |>1 HaxoguM MHOKECTBO

pelIeHU HEpaBeHCTBa (*):

—4<x<-1.

2. ITyctp 0 <| X|<1. Torma ucxomnoe He-
PaBEHCTBO PaBHOCHIIBHO HEPABEHCTBY

AWX+5<2X+4.

Otkyna (cm. puc. 25) cnegyer x> —1. C
y4eToM 00JIacTH OIpeJeIeHUs] HEPAaBEHCTBA
npu ycnoBun 0 <|X|<1 HaxoauMm MHOXe-
CTBO pEILIEHUI HEpPaBEHCTBA, KOTOPOE SBJIS-
ercsi oObeauHeHueM uHTepBanoB (—1;0) u
(0;1).

Omeem:. —4 <x<-1, -1<x<0,0<x<1.



Mpumep 62. [Ipu kakux 3HAYEHUSIX & He-

aBeHCTBO +/1— X*> > a— X mMeeT pemrenue?
p p

Pewenue. T'padux dyaxuun Y =+/1- x>
wm X2 +y>=1(y>0) ecrp momyokpyx-
HOCTB (cM. puc. 26).

T
L y
<$>\
+
INA
NB
O 1 \ X
Puc. 26
@yHKIMA Y =a—X 3aJaeT CEeMEHUCTBO

MPSIMBIX C YIJIOBBIM Kod(duimeHTom K = —1.
C yBenuyeHwem a mpsmas Yy =a— X Tmepe-
MEIIAETCs BIPABO.

Hcxonnoe HepaBeHCTBO OyAeT BBINOJ-
HATHCS 10 T€X TOP, MOKA TOYKUA OKPYKHOCTH
OyIyT JIeXKaTh BBIIIE TOYCK MPSIMOH, T.€. TIOKa
npsiMasi He CTaHET KacaTeIbHOW K OKPY>KHO-
CTH B 3TOM ciydae 3HAYCHUE

a=0B=+12+1> =+/2 Haxoaum u3 IPsSIMO-
yrospHoro TpeyroapHuka OAB. 3nauenue

a =+/2 MOXHO HaMTH U aHATUTHUYCCKH, €CIU

pemmTh ypaBHeHHe \/1—X* =a— X, u mocie
BO3BEJICHUS B KBaJpaT NOTpeOOBaTh, YTOOBI
TUCKPUMHHAHT TIOJYYEHHOTO KBaJpPaTHOIO
ypaBHEHHUs ObLII PaBEH HYJIIO.

Omeem:. a < \/5

3. 'eomMeTpunYyecKne MeTObI
peLueHnsa

['eomeTpudeckass WHTepHpeTalus Hepa-
BEHCTB TI03BOJISCT JIETKO M KPAacHUBO PEIIaTh
KaK TPOCThIE, TaK M CJIOKHBIE 3amadu. Hawu-
OoJjiee pacmpocTpaHEHHass WHTEPIPETALHS
HEPaBEHCTB CBs3aHa C MOJIYJeM WJIH pac-
CTOSIHUEM Ha KOOpAMHATHOH mpsimoii. O000-
[ICHUEM JTOM MHTEPIIPETAINH SBIISIETCS pac-
CTOSIHUE Ha TUIOCKOCTH.

3.1. PaccTosiHME Ha KOOPANHATHOW
NpsSAMON

['eomeTpuyeckuii CMbICT MOAYJISA: MOJIYJb
Pa3HOCTH JBYX YMCEIl PABEH PACCTOSHUIO MEX-
Iy TOYKaMHU KOOPAVMHATHOM IPSAMOM, KOOpIH-
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HaTbl KOTOPBIX COOTBCTCTBYIOT J3THM YHCJIAM.
Hampumep, 3amuce | a—b | o3nagaer paccros-

HHE MOKTYy Toukamu a u b; |a+b| — pac-
CTOsIHHE MKy ToukamMu a i —b; |a|=|a—0|
— PAcCTOSIHUE MEKTY TOuKaMu a u 0.

Mpumep 63. Pemmth HEpaBEeHCTBO
|Xx—=2|>5.

Pewienue. 3anucey | X—2| ectb paccros-

HHE OT TOYKHA X 10 TOuku 2. Jlns pemreHus
JAHHOTO HEpaBEHCTBA HEOOXOAMMO Ha KOOp-
JUHATHOW OCHM HAWTHU TaKHE€ TOYKH, PACCTOSI-
HUE OT KOTOpBIX 1O TOYKM 2 Oojblie 3.
CrpaBa OT TOYKHM 2 pacmojio’keHa To4Ka 7 Ha
pPacCTOSTHUU 5 €IMHUII, a clieBa — Touka (—3).
[TosTOMy maHHOMY HEpPaBEHCTBY YIIOBIIETBO-
PAIOT Bee 3HaUeHUS X € (—o0;—3) U (7;+ ).
Omeem: (—o0;—3) U (7;+0).

MNpumep 64. Pemuth HEPaBEHCTBO
| X=5]>| x+2].

Pewenue. PaccmoTpuM ypaBHEHUE
| X=5]=|X+2].

Tak kak | X—=5| u |[X+2|=|X—-(-2)| — 310
paccTosiHUA OT TOYKU X JO TOYEK 5 M —2 Co-
OTBETCTBEHHO, TO W3 JaHHOTO paBEHCTBA
CIEAYyeT, 4YTO TOYKa X — CepeArHa OTpe3Ka

-24+5

[-2;5], u mosTOMY X = =1,5. 3nayur

pCHICHI/IflMI/I JAHHOTI'O HepaBeHCTBa SABJIAKOTCSA
Bce uncna X € (—0;1,5), T.e. Bce TOUKH, pac-

CTOSIHUSL OT KaXJOW M3 KOTOPBIX 10 TOYKH S
00JIbIIIE PACCTOSHUS A0 TOUYKU (—2).
Omegem: (—x;1,5).

MNpumep 65. Pemmth HEpaBEeHCTBO
| X+5|+|x-3|>8.
Pewenue. Tak Kak pPacCTOSIHUE MEXIY

TOYKaMU —5 U 3 paBHO 8§, TO pEIHICHUSIMU
YpaBHEHUS

| X+5|+|x-3|=8
SIBJISIIOTCS BCE unciia u3 orpeska [—5;3]. Hus
0001 TOYKH, PaclojOXKEHHOW BHE OTpe3Ka

[-5;3] (cmpaBa minu cieBa), CyMMa paccTos-
HUM OT TOueK —5 u 3 OoJbIe 8.

Omeem: (—o0;—5) U (3;+ o).



3.2. PaccTosiHMe Ha KOOPANHATHOW
M/I0CKOCTH

Paccrosinme Mexay OByMsT — TOYKAMHU
M](X];y]) u Mz(xz;yz) Ha KOOPJMHATHOM
MIJIOCKOCTH BBIYHCIISAETCS 110 (hopmyrie

M1M2 :\/(Xl _X2)2 +(y1 _y2)2 .

Jis mo0b1x N touek M, M,,..., M npu

N >3 crpaBemIuBO HEPABEHCTBO
MM, +MM;+..+M M =2MM_, (1)

IMPpHUYEM 3HAK PaBCHCTBA JOCTUT'ACTCA TOJIBKO,

korga toukn M, M,,...,M  nexar Ha oT-

peske MM u cinenyror apyr 3a Apyrom B
yKa3aHHOM mnopsijake. B yactHocTH, eciau aa-
HBl Tpu ToukHn M, M,, M, To HepaBeHCTBO
(1) umeer Bun

MM, +M,M, > M M,

1 HA3bIBACTCA HepaBEHCTBOM TpeyFOJ'IbHVIKa.
ECHI/I Ha IIJIOCKOCTH BBE€IACHA I[eKapTOBa CHUC-
TCMA KOOp)II/IHaT, TO Hep63 KOOpI[I/IHaTLI TO-
ek M, (X;; y), M, (X,; Y,), My(X;; y;)  oHO
3aMUCBIBACTCS CIEMYIONIUM 00pa3oM

V=504 (Y,=Y5)" + 406 —X) + (¥, —y5) 2
> = %)+ (Y, —y5) @)
Mpumep 66. Permuth HepaBEHCTBO
JX=2 =2+ (x=B+1)> +
V2127 1 (x—3-7) <10.
Pewenue. 3ameTuM, YTO YUCIIO
U=(x-v2-4)2 +(x=3+1)>  moxo

paccMaTpuBaTh KAK PAaCCTOSHUE MEXIY TOY-
KaMM  Ha  KOOPAMHATHOW  IUIOCKOCTH

A(\/E+4;\/§—1) u B(X; X). Touno Takxe
V=y(x=v2+2)? +(x=3-7)’

MOYKHO PacCMaTpHUBaTh KaK PACCTOSHHUE MEXK-
Ny TOYKaMU Ha KOOPAWHATHOM INIOCKOCTH

CW2-23+7) B(X; X)
C](\/§+7; \/5—2) u B(X; X), rme Touka C,

cuMMeTpudHa Touke C OTHOCHUTENBHO IIpsi-
MOl Y = X).

YHCIIO0

u (nnu
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[ToaToMy 51€BYI0 4acTh MCXOAHOIO Hepa-
BEHCTBA MOXHO paccMaTpuBaTh Kak JUIMHY
nomanoit ABC (mmm ABC,), mpuuem Touka
B nexut Ha npsaMoit y = X. 3 nonoxeHus
toukd B (cm. puc. 27) u paBenctBa BC u
BC, ciemyer, 94TO A7 penieHns: A0CTATOYHO
paccMOTpETh TOJBKO Cllydall € TOYKaMu
A B,C.

3amernm, uto AB + BC > AC, HO

AC =

V(244 - (22 f + (-~ ) =
V6* +8% =10.

CrnenoBaTenbHO, UCXOJHOE HEPABEHCTBO OY-
ACT BBIIIOJIHATLECA TOJIBKO B CiIydac, €CIU
Touka B nmexut Ha oTpe3ske AC. D10 BO3-
MOJKHO TOJIBKO B cilydae, korma B ectp Tou-
Ka nepecevenusa B, mpameix AC u y = X.

y P
z
op 3
l B
3 B, \\\ \\,\
2 A
ol Al
1234567C* X
Puc. 27
VpaBuenne mnpsmoii AC B BuUIE

y =kx+b Haxomum M3 cUCTEMBbl ypaBHEHHI

(moncTaBysisi B 3TO YpaBHEHHWE KOOPIMHATHI
Touek A u C):

V3-1=K(W2 +4)+h,
V3+7=k(-/2-2)+b.
13
3
Tornma xoopauHatel Touku B, Haiinem, mon-

Orcrona k:—g u b:\/§+¥+

CTaBUB Y =X B ypaBHeHue npsmon AC.
[Tomyuum

X:_§X+\/§+¥+

343 +44/2 +13

7

13

3

Orcroma X =



334442413

7

Omeem

3ameuanue. PaccMOTpeHHE TOYKH, CHM-
METPUYHON TOYKEe A OTHOCHUTENBHO NHPSIMOM
Yy = X IPUBOAMT K TOMY K€ OTBETY.

3.3. BeKTOpHasa nHTepnpetaums
HepaBeHCTBa

BekTops! ycnemHo MoryT ObITh IpUMeEHe-
HBI HE TOJBKO B T€OMETPUH, HO U IIPHU pelIe-
HUH HEPABEHCTB.

ITycte nmanwer nBa BekTopa a w b. s
CKaJIIPHOTO IPOM3BEACHUS 3THX BEKTOPOB
a-b=|al|-|b|-cosp, rne @ — yrom mexmay
BEKTOPaMH, CIIPABEUIUBHI CJICIYIONINE OICH-
K1

~la|-|b|]<a-b<|al-|b],

3)

IMPpHUYEM SKCTPEMAJIbHBIC 3HAUYCHUSA CKAJIAPHO-
ro MHOpous3BCACHHA OOCTUTAlOTCA B Clydasx
KOJUTMHEApHOCTH BEKTOPOB. 3amuiieM Hepa-
BeHCTBA (3) B KOOpAMHATHON Qopme:

IJIsL BEKTOPOB Ha INIOCKOCTHU

—\/al2 +b/ -\/aj +b) <aa, +bh, <

S\/af +b] -\/az2 +b);

It BEKTOPOB B ITPOCTPAHCTBE

—\/al2 +b +¢] -\/az2 +b) +c; <

2

<aa,+hb,+cc,< \/af +b’ +¢] \/aj +b; +c3.

MNpumep 67. Pemmte HEpaBEeHCTBO

23X =1 +5x2 (X +4)(x+24) .

Pewienue. PaccMOTpuM J1Ba BEKTOpa

a=1{a,,a,} ={2x} b:{b]’bZ}:
={+VX—1;5}, 3amaHHble B JEKapTOBOMN CHC-

TemMe KoopauHaT. Torja HepaBeHCTBO MOYKHO
3aImcarhb B BUJIE

n

ab, +a,b, zx/af +a; -\/b,2 +b7 , Te.
a-b>|al-|b].
B

a-b=|a|-|b|. Tlockomeky paccmarpuBae-

cuily HepaBeHCTBa (3) moisydaeMm

MBIC BCKTOPBI — HCHYJICBBIC, TO M3 IOJYYCH-
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HOI'0O paBCHCTBA CJICAYET, YTO BCKTOPHI A H
b KOJIJIMHCAaPHBI. CJ'IGI[OB&TGHI)HO, CymecT-

ByeT Takas KoHcraHTa K, yto b =ka, a 310
03HAYaeT, 4To

VXx—1=2k,

5 =kx.

N3 BTOpOTO ypaBHEHHUS 3TOW CUCTEMBI IO-
nydaeM, 9to K # 0, Torzna u3 mepBoro ciemy-
et kK >0 (cootBercTBeHHO X > (). Mckmrouas
13 BTOPOTO ypaBHeHUs K > 0, moxydnm

N 2100

YRS X2’
x>0

o
x>0

x* —x*-100=0,
x> 0.

=

[lepeOupast uensie aenurenu yucna 100,

3aMeTHM, 4YTO ypaBHeHHE X —X° —100=0
MMeeT Lenblid KopeHb X =5. Torma, packia-
IbIBasi JIEBYIO 4YacTh 3TOrO YpaBHEHHUs Ha
MHOKHTEJIH, MOJIyYUM:

X — x> =100 = (X = 5)(X* +4x +20).

KBanpatHoe ypaBHenme X’ +4X+20=0
HE UMEET JNEHUCTBUTEIbHBIX KOPHEH, TaK KaK
€ro TUCKPUMHHAHT OTPHUIIATEIICH.

CnegoBaTenbHO, X =15— €IWHCTBCHHBLIN
KOpEHb KyOMYeCKOTO ypaBHEHHS, a TaK Kak
ycinoBHue X > 0 BBINOJHEHO, TO YUCIO X =5
OyJeT U pelIeHNeM UCXOJHOTO HEPABEHCTRBA.

Omeem. 5.



YnpaxHeHus
1. Pemnte HepaBeHCTBO
X*> — X(cos2 +cos3)+cos2-cos3<0.

2. Peminte HEpaBEHCTBO
(x—4f(x—¢g{x—2é%]£0.

3. Pemnte HEpaBeHCTBO
(2x* =5x+3)(3-x’)<0.
4. PemuTe HEPaBEHCTBO

(X* =3X+2)(X* +X+2011)<0.

2
X —8x+152
X-=5

R

6. Pemnte HepaBeHCTBO % >0.
1——
X="7

5. Pemre HepaBeHCTBO 0.

7. Pemute HepaBeHCTBO
3x* —2x-1 - 2x* =3x+1
2x2 +5x+3 33X +T7x+4

8. Pemnte HepaBeHCTBO

X —4Xx+4 X +6X+9 _ (2X +x+5)°
+ <

(X+1)? (x=1% = 2(x*-1)°
9. Pemnte HEpaBEHCTBO
X —6X+8 X—4

+— <
X—1 X®=3x+2
10. Pemmre HEpaBeHCTBO
2x+3 S

X2 +3X)2x+3)-16- >0.
2
X +3Xx

11. PemuTe HEpaBEHCTBO

(x-2)(x-4)(x—7)>1
(X+2)(X+dH(x+7)

12. PemuTe ABOMHOE HEPABEHCTBO

2+i22>0.
Xx+1 X

13. Haiinure o6mactp onpeneneHus: GyHKIIUN
X2 +2x+1
Y=
X—1
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14. PemnuTte HEpaBEHCTBO
| X —2%*|>2x* —X.
15. Pemure HEpaBEHCTBO
2||x=2]-3|<x+4.
16. Pemmre HEpaBeHCTBO
x(| x> =1]-2| x—1])<0.
17. Pemnte HEpaBEHCTBO
| %> +2X7 +8X—T7| <X’ +4x> —8X+7.
18. Pemnte HEpaBEeHCTBO

| X* +2x* —8x | +| x> =3x-10]| <
<X +3x7 =11x-10|

19. Pemmre HEpaBeHCTBO
‘| X’ —8x+2|—x2‘22x+2.
20. Pemmte HEpaBEHCTBO

2X=5+2|X-3| < |x+1].

2x -1
21. Pemmte HEpaBEHCTBO X 5 ‘> 2.
X j—
22. Pemnte HEPaBEHCTBO
O,
X" —|x|-2

23. Pemmte HEpaBEHCTBO
|2X+7|-3x—-4 <0
X+5-|5x-7]|

24. Pemnite HEPaBEHCTBO

(X +X+1)7 =2 x> + x> + x| -3x>
10x*> —17x -6
25. Pemmte HEpaBEHCTBO

(2x—3—§](i+2+(my]20.

XA X+1

>0.

26. Pemmte HEpaBEHCTBO

(X* =8X+12)v/x* —10x+21>0.

27. Pemmte HEpaBEHCTBO

X? +25>84/5-x+10x.

28. Pemmite HEpaBEHCTBO

Vax=x2 =32 x* = Tx+12 =x> =5 +6 .



29. Pemmite HEpaBEHCTBO

V8 —2x—x? >«/8—2x—x2
2X+9  x+10
30. Pemmte HEpaBEHCTBO
N2X2 =5x+2
2X? + 6X

31. Pemmte HEpaBEHCTBO

X2 =5X —4x+26
>

<0.

2.
7—X
1-x* -1
32. Pemmte HEpaBeHCTBO —————— < X.
X+1

33. Pemmte HEpaBEHCTBO

AXE=1=-241-X -
Ix+7-1

34. Pemmte HEPaBEHCTBO

3 2 _
’_5—x<\/x —7X" +14x 5.

X—1

2

Jx-2
\/X—Z.

X

35. Pemmte HEpaBEHCTBO Jx - <3.

36. PemuTe HepaBeHCTBO 4 — X* >

37. Tlpu KaKuX 3HAYCHUSAX apryMeHTa rpaduk

dyskuan f(x) =, X5 JICKUT BBILIE I'pa-
2x+1

¢uka pyakuuu g(X) =+/5x—-37?

38. Pemmte HEpaBEHCTBO

V2X2 +3X—-35+42X2 + X =36 <| 2x+1].

39. Pemmte HEpaBEHCTBO

3_ —
X |83+64X<2| ) < Jax_3.
—4X

40. Pemute HEpaBEHCTBO

2
( 4] x> —8x+16 -1
X+— |- 2
X V6 —-Xx -1

2
x> —8x+16—1
>5. .
V6—x -1
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41. Pemnte HEpaBEeHCTBO

(1=21x])-VI+X* <(4X-1)V4x> —4x+2 .

42. PemuTe HEPaBEHCTBO

N2X+44 +4/28 —2x > 4-4/x* +8X+97 .

2x-3
43. Pemnte HepaBencTBo (0,2) X2 > 5.

44, Tlyctp f(X) = 3 . Pemmre HEPaBEHCTBO

2f(x)+ f(l—x)<§.

45, Pemure HepaBeHcTBO 4% +2°7 —% >0.
46. Pemute HEpaBEHCTBO
4% -9.2% 4+8<0.
47. Pemnte HEpaBEeHCTBO
5.3 +15-57"<8-15".
48. Pemute HEpaBEHCTBO
23 s 960,
49. PemuTe HEPaBEHCTBO
¥t (2x°’5 + x)+ X-x" >0,
50. Pemmte HEpaBEHCTBO
5.320 0 _p.3adex gt 5 gy
51. Pemnre HEpaBEHCTBO
32°-p+2 _ g2pP-p-l o g2p?-p+l 4 32p7-p-l
52. Pemmite HEpaBEHCTBO
212 4% 140,057

53. Pemmte HEpaBEHCTBO

(B+242) +3<4-(3-22)".
1
54. Pemute HepaBeHCTBO 2° -5 > 10.

55. Peminre HEpaBeHCTBO (%) >X+4.

56. Pemmte HEpaBEHCTBO
2
247 <4x -2 - X7,
57. Peminre HEpaBEHCTBO

12)( _4X+] _3X+] +12

5 <0.
X°=2x+1




58. Pemmte HEpaBEHCTBO

1
(xX+ 4)(3 X+ 4 0,3]
<0.
X-3

59. Pemmite HEpaBEHCTBO

(2x—5)(32* —4]
>0
(3* =8)(x* +4x+20)

60. Pemmte HEpaBEHCTBO

(2 —32)3*+27)
X* +5x—14

61. Pemmnte HEpaBEHCTBO
4x2+3x—2 _ (0 5)2x2+2x—1
5% -1

62. Pemnte HEpaBEHCTBO

<0.

63. Pernure HepaeHcTBO 9% 4+ 6-3% >11.

64. Pemmte HEpaBEHCTBO

x—4
(22 —1j\/2x _10W2" 416 >0.

65. Pemmte HEpaBEHCTBO

N17-9%—4* >3* -3.2%
66. Pemmte HEpaBEHCTBO
X 6—X X
21-27-2""-|3-2 |21.
5—-2° =3
67. Pemmte HEpaBEHCTBO
2 3x2-x 4 X2
4x X" +1
4 > 2 :
X" +1 4x
68. Pemmte HEpaBEHCTBO

V1437 37 -1

Ji+37—1-3% Ji—o +37 -1

S 1++41-97%

3—)(
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69. Haiinure oGmacth onpeneneHus GyHKIUH

1
f(x)= (64 2% —0,125—”ﬁ)2 .
70. Haiinure oGnacth onpeneneHus: GyHKIIUH
V16— X2
34343
71. Pemivte HEPaBEHCTBO

- (3Xx=8)2log . .- 4.

log

sin 91

72. Pemmte HEpaBEHCTBO

log . (x> —2x-9)>1log _(x+1).
3 3
73. Pemmte HEpaBEHCTBO

log, (x+1) > log,(x-2).
3
74. Pemivte HEPaBEHCTBO

x—1 X +2x+1
10g2 IOg3 m <10gl logl m .
8 9

75. Pemute HepaBeHCTBO

log | log 5)(2 log | log 9X2

9 ° <5 3
76. Pemmte HEpaBEHCTBO

log,v3X+4-log,5>1.

>1.

7'7. Pemute HepaBeHCTBO log, =

3 X+2

78. Pemunre HepaBeHCTBO log,, X —1<0.
79. Pemmte HEpaBEHCTBO

log ;s (X* +2X+16-24/55)<2.
80. Pemmte HEpaBEHCTBO

[log,(x+2)|>2.

<1.

9
1+—
X2

81. Pemmre HepaBeHcTBo log,
82. Pemmte HEpaBEHCTBO

2<llog, 3x+1)—4|<3.

2




83. (EI3, 2010) Permnre HEpaBEHCTBO

08,2 X)-log2-X) _ o
4
log,, Xx—log, X

84. Pemnte HepaBeHCTBo

3X— (x— 1)
lo +3lo
B2 1 T gy T
85. Pemmte HEpaBEeHCTBO
log,((3x* —1)(6x—7)) +log, (6x—7)>1.

3

86. Pemmte HEpaBEeHCTBO

X+2

logz(x2 —4) 3log, 2 > 2.

87. Pemmte HEpaBEHCTBO

log, (X’ +4X) + log, . §+2 > log, (X% +3x—4).

88. Pemmte HEpaBEHCTBO

log, (X* =3x-1)+log, (2x* =3x-2) <
3 3
<log, (x> —2x-1)* +log,4-2.
3
89. Pemmte HEpaBEHCTBO
log,;(X* +2X+4) +log,,(x—2) <

<log,; (X’
90. Pemmte HEpaBEHCTBO

log,(x+2)+log,(1-X) <

<log; ((1 — X)(X2 —8X — 8))

91. Pemnte HEPABEHCTBO

log, (X +2)(x +4))+ log, (x +2) < %logﬁ 7.

3
92. Pemnte HEPaBEHCTBO

log4(\/X+3—\/;)+log4(§]ZO.
3 9

93. Pemmte HEpaBEHCTBO

log, (\/ X* —4x +3)>

> log
](\/x —4x +«/x+1+1]

94. Pemmite HEPaBEHCTBO

log, x+log,x>1.
2
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—X* +4x-3).

l.

41

95. (EI3, 2010) Pernte HEpaBEHCTBO

IOg 2><+4 4 1
<

log .4 (-8X) ~ log, log, 2*~

2
96. (EIN3, 2010) Pemnre HEpaBEHCTBO
loggx_6 (x+2)

<1
loggx_(, X’

97. Pemmte HEpaBEHCTBO
log,(x+2)-log,2<1.
98. Pemmte HEpaBEHCTBO

log,(1-2x— X)
log3f(x+1+\/_)

99. Pemmite HEPaBEHCTBO

log Sn(X 2) >1
V ]6

100. Pemmte HEepaBEeHCTBO
log; (x* —2X) +log, (x> —=2x)’ +2<0.
101. Pemmte HEpaBEHCTBO
77 Jog, (6Xx—Xx>=7) >1.
102. Pemute cucteMy HEpaBEHCTB

24X+2

4X+]
I+log,(x—4) <log,(x+21).

>1,

103. Haiimure obmacts onpeneneHust (QyHKIUN
3-X
y= log5 logO’S m .
104. Haiimnre obnacts onpeneneHust (QyHKIIN
_AUxP -4
log(x—3) .
105. Haiimure obmacts onpeneneHust (GyHKIUH

2_ f—
y =YX BT 6-x).

3-x?

106. Pemure HepaBenctso log, log, x=1 >—1.
3 — X
3

107. Pemute HEepaBEeHCTBO

log, X* +log>(=Xx) > 6.



108. Pemmte HepaBEeHCTBO
log, x-5

>2log, X.
1-2log, X S

109. Pemute HepaBeHCTBO

1-4/1-4log; x -

log, X

110. Pemute HepaBEeHCTBO

2
\/{log] X] +4log, V/x <\/§(4—log]6 X4).

2
111. Pemnte HEPaBEHCTBO
49ex> —7lex3 _2 > ().
112. Pemmte HepaBeHCTBO
lgBx+2vx-1) _ log,,11
lg(5x+3vx—=2)°  log,11°
113. Pemmte HepaBeHCTBO

B-=x)log;(x+5)<0.

log, X
log;(3x+2)
X’ —4

115. Pemnte HepaBeHCTBO jz—) <0.
log, |x" -1

2

114. Pemnte HEpaBeHCTBO <.

116. Pemute HEepaBEeHCTBO >
(X+0,5)(x=1)

__EQL__>0_

117. Pemnte HEPaBEHCTBO — >
X" —X-6

118. Pemmte HEpaBEeHCTBO
log, | x-1]

119. Pemvre HEPaBEHCTBO log,\2 1_1 <1
X j—

120. Pemmte HepaBeHCTBO

V8 -2 -log24_;20.

X+

121. Haiigute Bce 3HA4eHUS X, JJISI KOTOPBIX
log,; (23+4X)

45—4x
JICKAT BBIIIC COOTBCTCTBYIOIIHMX TOYCK I'pa-
83

4x—45"

TOUKHU rpaduka QyHKIMU Y =

¢uka hpyHkuuu Yy =
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10gi+2,5 (L5-%) >0

(X=05)3-% _

122. Pemite HEpaBEeHCTBO

1
logo,2 ——+log(2-X)
AZX'_l Z 0.

1
log.(2x-1)+1o —
g ( ) g0’23—2X

log,(3Xx+2) <0

123. Pemute HEpaBEHCTBO <0.
log,(2x +3)

124. Pemute HEpaBEHCTBO

log, (2x* ~13x+20)-1 _
log,(X+7)

125. Pemute HEepaBEHCTBO

log,(3-2*" 1)
X

>1.

126. Pemute HEepaBEeHCTBO

X+1-log, 9x > 1
1-log,x

127. Pemute HEpaBEHCTBO
N2+2X=X* +X=2

log{z - Xj +log,2

<0.

128. Pemute HepaBEeHCTBO

log (x> —4x—11)> —=log,, (x> —=4x—11)’ >0
2-5x-3x° o

129. Pemnute HepaBeHcTBo log,, ., 5>1.

130. PemuTe HepaBEeHCTBO

log,, ;5 <log,, .

X X

131. Pemmte HepaBeHCTBO

log, (3x* —6x+2) <log, LY

X+2
132. Pemute HEpaBEHCTBO
log ., (5x+20)<log,, ,(Xx+4)>.
133. Pemmte HepaBEeHCTBO
log, (7—X) < log, (x* —6x* +14x—7)-
—log, (X=1).

134. Pemute HEpaBEHCTBO

logﬁ(2x2 + X—I)Z logﬁ(llx—6—3xz).

X+2 X+2



135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

146.

147.

148.

149.

Pemnre HepaBeHCTBO

log6X2—5x+l 2 > logm 2'

Pemnre HepaBeHCTBO
log,., (2x* =3x+1)<2.
Pemnre HepaBeHCTBO
log .,(9%* +15x—6) < 2.

Pemnre HepaBeHCTBO
log, , (2X* +3x+1)>2.

Pemnre HepaBeHCTBO
2
log,,., (4 +7X—2X )s 2.
Pemnre HepaBeHCTBO

(«/9——x2—x—1)21.

2
Pemmre HepaBeHnctBo log,, ., X~ <1.

log‘

|

Pemure HepaBeHcTBO log, (% X— 1] >-2.

X

1
Pemmute HepaBeHcTBO log ., | (X ——] >1.

3x+1

X
Pemure HepaBeHcTBO log v (gj > 0.

Pemnre HepaBeHCTBO

4x -5 1
lo > —,
gx2(|x—2|j 2

Pemnre HepaBeHCTBO

log,,., (log, (¢ =2%)) _ -
log, (x> +6x+10)

Pemnre HepaBeHCTBO

lg(5y* -2y +1) _log: 7
lg(4y® -5y +1)° ~ log,7

Pemnre HepaBeHCTBO

logl(logX «/6—X)> 0.
6

Pemnre HepaBeHCTBO

log,,,(9,5—x)* >2log, ((Xx—8).
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150. Pemute HepaBeHCTBO

log,,(X* =x+1)>1log, ;1.
=
151. Pemnte HEPAaBEHCTBO

log, ., (7x* =x*) + log .., (X* =3%) >
2log ;5 V5-x.
152. Pemte HepaBeHCTBO
log x (0-25% —2*1)<2.
153. Pemmte HepaBEeHCTBO

y
22y+5 _7(1]
2 +1<0.

2 1

log S

154. Tlpu kakux p yMciao 2 sBISETCS pelle-
HUEM HEPaBEHCTBA

log | (0,5 2 +0,5-x +6—p)z 19
X

2+ p2

155. Pemnte HepaBeHCTBO

log, (log9 (3X - 9)) <1

156. Pemute HepaBeHCTBO

logl(logX V4 - X)S 0.

4
157. Pemute HepaBeHCTBO

log, ,(X+2)-log,,;(3—X)<0.
158. Pemute HepaBeHCTBO

| X+4]|-|x]|
x> +2x-3 X—1 >

0.

159. Pemute HepaBeHCTBO

(log, (10x +3))- (log; (3x +10))

> 0.
(log3 IOX)-log3 X

160. Pemute HepaBeHCTBO

1
log,,, (36 +16x— xz)—Elog’;z(x ~18)% > 2.
161. Pemute HEpaBEHCTBO

6 S 1+log,(X+2)
2x+1 X '

162. Pemute HEpaBEHCTBO

log, 2x < \/log (2X7) .



163. Pemute HEepaBEeHCTBO

3
2X2+I _ 2|X|
164. (EI3, 2010) Pemrute HEpaBEeHCTBO

(I12x+1]| —x—2)(logl(x+4)+lj
1 “o

2log 1 | X _ log,(x+12)
log i (X+7)  log,(x+7)

165. Pemute HepaBeHCTBO
log, ,.(Ix|-4)"

. <2.
2
log]_“z(lOX +5X+2]

166. Pemute HepaBeHCTBO

(H;j.(logm (¢ —6x+9)f =

>4-(log s, (x> —6x+9)f .

167. Pemute HEepaBEHCTBO

log,,,(19+18x - x> )—%logiﬂ(x_]g)z -

168. Pemnte HepaBeHCTBO
10g574x—x2 (5 -9x-2x* ) < 10g1,x (1 - 2X)

169. Pemute HepaBeHCTBO

1
log? .——+1lo Ox? —30x+25)+7
ox-3 Ix_5 g2x—3( )

2l0g,, 5(6x> —19x+15)-1
170. Pemmute HEepaBEeHCTBO

5902 oo x 45 log, 2<10.

171. Pemure HepaBeHCTBO X'** > 10X "¢ +3.

Igx-2
172. Pemite HepaBeHCTBO (%) <100.

2
173. Pemmte HepaBeHCTBO X' ¥ 51000 .

174. Pemnte HEpaBeHCTBO

X 1g2 x
107" .10 " <1000000 .

log 3X
X 3
3

(log 3%)?
175. Pemnte HepaBeHcTBO 3 4 <
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<3.

44

176. Pemute HepaBeHCTBO X' 2 50,
177. Pemnte HepaBeHCTBO
x> log, (101-10% =10 )~
—log, (10127 =52 .22,

178. Pemute HEepaBEeHCTBO

1 1+1g x
log,| 5" —(—] >-1+lgX.
5 2

179. Pemute HepaBEeHCTBO

-

log,, (X —4x+4)| >

2

>9-log,, ,(X> —4x+4)|.

2

180. Pemmte HepaBeHCTBO

‘1ogx+1,/(x—2)4 +2‘2—3+10g =20

X+1

181. Pemmte HepaBeHCTBO
(ctg%—%sin X]\/4X —-x*+52>0.

182. Pemmte HepaBeHCTBO

sin?3x—cos’3x < —1.

.3 . n
183. Pemmte HepaBeHCTBO arcsin — > o
X

184. Pemmte HEpaBEHCTBO

(x> =2x)(tg’x + 2" <0.
185. Pemmme HepaBeHCTBO /cosX —1 > X% —16.
186. Pemute HepaBeHCTBO

(10X — X2 —24)10g2(sinzgx+1] >1.

187. Haiimure KOMMYECTBO IEIOYHUCIEHHBIX

V3+2x-x* 20,

X
YIOBIETBOPSIOMINX YCIOBHIO COSZ(TJ >0.

peuieHuii  HEepaBEeHCTBA

188. Pemmte HepaBeHCTBO

2
52x —2x+1 <

. 4 4
< .[3sin nX—arctgg +4cos nX—arctgg .




OTBeThI
1. (cos3;cos2). 2 [\/5,22—65} u{4}.

3. (LAB)YU(LS; +0). 4 [1;2].
5. [3:5)U(5;+ ). 6. (1;2]U(7;8).

3 4 1
7. (—5,—§]u(—l,l). 8. - 9. (-oo;1)U
U(2;4]. 10, [4;—3) U[-1,5;0) U[L;+ ).
11, (—o0;—7) U (—4;—2). 12. [0,5;+ o).
13. {~1}u(1;+©). 14 (0;0,5).
15. (-2;2)U(2;14). 16. (—o0;—3)U(0;1).
17. [-3;1],[7;+ ). 18. [-4;—2]U[0;2]uU
U[S5;+0). 19, (—o0; 0]U[L; 2] U[5; 4+ ).

20. (—0;—-2)u(0;4). 21 (%, 2] U (2; + ).

22. gSXSI,X>2.23. x<l.
3 3

24, x<-2-4/3, —03<x<-2++/3, x=1,
x>2.25 [-3;-1)U(-1;-0,5].

26. (—o0; 21U B} U[7; +0). 27. (—o0; 11U {5},
28. x=3.29. [-41]u{2}. 30. -3<x<0,
x=0,5, x=2.3L (—0;0]U[5;7) U(9;+ ).

32. [-2;-1)U[0;1]. 33.[-7;— 6) U [-5; - 1] U {l}.
34, 1<x<2,4<x<5. 35 [0;1]u(4;16].

36. [-2; 0) U (0; v/3]. 37. [0,6;1).

- {—1—2«/145 ;_5} UP; —1+2«/145 }

39. %<XS7. 40. 0<x<1,x=3,4<x<5,

5<x<6. 41. x>%.42. —4.43. G;z].

44, (—o0;—1) U (2;+ ). 45, [1; + o).
46. (0;9). 47. [0;1]. 48. (—o0; — 5] U[2; + ).
49. [0;0,5)U (I; + ). 50. [-1;2,5].

5. -0,5<p<l1. 52 (5+x). 53, x<0.

54.  (0;1)u(log,5;+ ). 55  (—oo;—1].
56. 2. 57. (log, 3;1) v (1;log, 4).
58. [4-Du(;3). 59 0<x<log,8

X=2,5.60. (—o; -7)U(2;5].

1
61. (—o0;—2,5]w(0;0,5]. 62. (0; logz(gj)
3
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45

63. (—oo;—1]uU [log3(\/% —3);+ ).

1
64. {2}U[6; +0). 65. x> log, —— .
217

66. x>3. 67 —\/2+\/§<x<—\/%;

—\/2—\/§<X<0; 0<x<\/2—\/§;
\E<X< 2+\/§.68. Xx>0.
69. (—o0;—7]w{2}. 70. [4;0)U(0;1)u (1;4].

_1+\/EJ.

(2%; 4}. 72. [5;+o). 73. (2,
3 2

74, Xx<-2.75. x<-1, x>1.76. 1<x<4.
77. 0,5<x<1.78. 01<x<10.79. [-2;0].

80. (—2;—%)u(7;+oo).81, X<=3;x>3.
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