
7 PA(.tVIOHAflbHbiE 
HEPABEHCTBA 

7 .1. MeTOA IIIHTepsanos 
(x-x )(x-x) 

PaccMOTpHM ¢ynKIJ;HIO f(x) = · 1 2 . To'IKH, B KOTOphrx 
(x-x3)(x-x4) 

¢ynKIJ;H5I f ( x) o6pamaeTc5I B ny Jib, na3biBaiOT ny JI5IMH ¢ynKIJ;HH. 

B narneM cJiyqae aTO TOLIKH x = x1 II x = x2 • To'IKH, B KOTOphrX 3Ha
MeHaTe.irb ¢ynKQHH o6paiiJ,aeTc5I B nyJih, na3biBaiOT TO'IKaMH pa3phiBa 

¢ynKQHH. B narneM cJiyLiae aTO TOLIKH x = x3 II x = x 4 . 

EcJIH Bee nyJIH ¢ynKIJ;HH II TO'IKII ee pa3pbiBa OTMeTHTh na Koop

.n:nnaTHOti IIp5IMOH, TO OHH pa3o6hiOT np5IMYIO Ha HeCKOJibKO IIpOMe

)KyTJ,<OB. TaK KaK BHYTPII Ka)K,n:oro H3 aTMX npoMe)KyTKOB ¢ynKQM5I 

nenpephiBHa H coxpan5IeT CBOH 3HaK, TO .D:JI5I yCTaHoBJiemi5I aToro 

3HaKa ,n:oCTaTO'IHO B35ITh mo6yro TO'IKY H3 HHTepecyromero nac npo

Me)KyTKa II onpe,n:eJIHTh 3HaK ¢YHKU:MH B aTOll TO'IKe. CJie,n:oBaTeJib

no, eCJIH B JieBOH qacni nepaBeHCTBa paQHOHaJihHa5I, IIOKa3aTeJihHa5I, 
JIOrapHtPMH'leCKa5I, TpHrOHOMeTpHLieCKa5I JIH6o B o61I(eM CJiyLiae npo

li3BOJibHa5I tPYHKI:\115!, TO MO)KeM pelliiiTb nepaBeHCTBO MeTO,li;OM HH

TepBaJIOB. 
IIpime,n:eM aJiropHTM perneHH5I MeTo,n:oM HHTepBaJioB nepaBenc

TBa Bn,n:a f (x) < 0 (>; ::::;;; ~), r.n;e ¢ynKIJ;II5I f (x) MO)KeT 6biTh npo
H3BOJihHo:i1: 

1) 3aiiHll1eM tPYHK[\liiO j(x); 
2) na:ll,n:eM o6JiaCTh onpe,n:eJieHH5I ¢ynKIJ;HH D(f); 
3) na:ll,n:eM nym1 ¢YHKIIHH, pernaR ypaBnenHe /(x) = 0; 
4) naneceM HYJIH ¢ynKIJ;HII na ee o6JiaCTh onpe,n:eJieHH5I II onpe.n;e

JIHM 3HaK ¢ynKQHH na mo6oM npoMe)KyTKe; onpe,n:eJIHM 3HaK ¢ynK
U:HH na OCTaJihHhiX npoMe)KyTKax no npaBHJiy: np.n nepexo.n:e qepe3 

Ka)K,ll;hiH cBoii Kopenh ¢ynKQH5I Men5IeT 3HaK ( npu aTOM Y'IHTbiBaeM 

KpaTHOCTb KOpne:li); 
5) BhmnrneM pernenHe nepaBencTBa, Y'IHThiBa5I ero CMhiCJIOBoii 

3HaK. 
B npou;ecce perneHH5I nepaBeHCTB MeTo,n:oM HHTepBaJIOB, ,li;JI5I 

y,n:o6CTBa I<OpHH l.JeTHOH KpaTHOCTl1, 6y,n:eM naHOCHTb na KOOp,li;HHaT
nyro IIp5IMYIO ,li;Ba)K,ll;bl, He'leTHOM KpaTHOCTM - O,li;HH pa3. 
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7 .2. PeweHiile pa~liiOHanbHbiX HepaseHCTB 

l~eJibiM pa[(HOHaJibHbiM HepaBeHCTBOM Ha3hiBaiOT HepaBeHCTBO 

BH;J;a /(x) < 0 (>, s, :2:), r;J;e f(x) - aJire6paw-IecKnil MHoroqJieH. 

,Qpo6J:IbiM pau;HOHaJibHblM HepaBeHCTBOM Ha3biBaiOT HepaBeHCTBO 

BH;J;a ~~~~ < 0 (>, s, :2:), me f(x) n g(x) - aJire6panqecKne MHoro

qJieHhi. QqeBH;J;HO, qTo MHOJKecTBO pernennil;J;po6Ho-pau;nouaJihHoro 

HepaBeHCTBa He ;J;OJIJKHO CO;J;epJKaTb KOpHen MHOrOqJieHa g(x). 
PernM ~eJlbte pa~uouaJZbHbte uepaBeucmBa MeTO;J;OM HHTepBa

JIOB, 6y;J;eM CJie;J;OBaTb aJirOpHTMy: 

1) 3aiiHllieM HepaBeHCTBO B BII;J;e j(X) < 0 (>, S, :2:) H paCCMOTpHM 

<PYHK[(IIIO I (X) ; 
2) nail;J;eM uymr ¢YHK[(IIH, pernaJI ypaBHen:ne /(x) = 0; 
3) naHeceM HYJIII ¢YHK[(HH ua Koop;J;ImaTHYIO rrpRMYIO :n orrpe;J;e

JIHM 3HaKH <jJyHK[(IIII Ha IIOlJyqeHHbiX IIpOMeJKyTKax; 

4) 3arriirneM pernenHe nepaBeHCTBa, yqnThiBM rrpii 3TOM ero CMbiC

JIOBOH 3HaK. 

PernaJI iJpo6m;Jte pa~uouaJZbHbte uepaBeucmBa MeTO;J;OM IIHTep

BaJioB, 6y;J;eM CJie;J;OBaTb aJirOpiiTMy: 

1) 3aiiHllieM HepaBeliCTBO B BH;J;e ~~~~ < 0 (>, S, :2:) II paCCMOTpiiM 

¢YHKU:IIIO F(x) = /(x); 
g(x) 

2) Han;J;eM HyJIH H TOqKII pa3pbiBa <jJyHK[(HH, pernM ypaBHeHH5I 

f(x)=O n g(x)=O; 
3) HaHeCeM HYJIH H TOqKH pa3phiBa <jJyHKl~HH Ha KOOp;J;HHaTHYIO 

IIp5IMYIO II onpe;J;eJIIIM 3HaKH <jJyHK[(IIII Ha IIOJiyqeHHhiX rrpoMeJKyTKax; 

4) 3aiiiiilieM perneHHe HepaBeHCTBa, yqiiThiBM IIpii 3TOM ero CMbiC

JIOBOH 3HaK. 

flpH perneHim HepaBeHCTB BH;J;a ~~~~:SO 11 ~~~~ 2 0 KOpHH quc

JIIITeJIJI 6y;J;eM OTMeqaTb na KOOp;J;I1HaTHOH IIp5IMOH ~3aqepHeHHhiMII:i> 
KpyJKoqKaMII, a KOpHH 3HaMeHaTeJI5I (ToqKII pa3pbiBa cpyHK[(HII, 3aiiH

CaHHOH B JieBOH qacTH HepaBeHCTBa)- ~IIYCThiMII». 
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TeeT ,QnR npoeepKlll TeopeTW-IeCKliiX 3H8HliiVI 

Y1WJ/Cume Bee neo6xoaUMble aeucnl6U.fl ( 1-2): 

1. q T06bi pellHITb ~eJIOe pa~HOHaiihHOe HepaBeHCTBO BH~a j (X) S 0 
ueo6xofl,HMO: 

1) HaRTH uyJIH ¢yuK~HH f ( x ); 
2) HaiiTli TO'-IKH pa3pbiBa {flyHK~HH j (X); 

3) HaHeCTH HyJIH cpyHK~HH j (X) Ha KOOp~IIHaTHYIO rrp?IMYIO H 

orrpeLl,eJJHTb 3HaKH cpyHKU.HH Ha IIOJJY'-ItHHbiX IIpOMe?KyTKax; 

4) HaHeCTl! TO'-IKH pa3phiBa{flyHK~HH j(x) Ha KOOpLl,HHaTHyiO IIp?I-

MyiO H orrpeLl,eJIHTb 3HaKI1 cpyHKUHH Ha IIOJiy'!eHHbiX IIpOMe?KyTKax; 

5) 3amrcaTb IIpOMe?KyTKH, Ha KOTOpbiX cpyHK~H?I He IlOJIO?KHTtJlbHa; 

6) 3aiTHCaTb rrpoMe?KyTKH, Ha KOTOpbiX {flyHK~I15I OTpH~aTeJJbHa; 
7) 3aTIHCaTb IIpOMe?KyTKH, Ha KOTOpbiX cpyHK~H?I IIOJJO?KHTeJlbHa. 

2. ~1To6bi pelliHTb Ll,p06Hoe pa~HOHaJlbHOe HepaBtHCTBO BH~a 

j(x) ~ 0 He06XOLI,HMO: 
g(x) . 

1) HaRTH HYJIH ¢YHKU.HH f ( x ); 

2) HaRTH nyJIH ¢ynKLJ.l1H g(x); 
3) OTMeTMTb Ha KOOpLl,HHaTHOR rrp?IMOH HYJIM cpyHKUHH j (X) «3a

qepneHHbiMH~ Kpy?Ko'-IKaMH, a nyJIH ¢YHK~HH g(x) - «rrycTbiMH~; 
4) OTMtTHTb Ha KOOp,ll;HHaTIIOR IIp?IMOR HY Jll1 cpyHK~I111 j (X) «rryc

TbiMH» Kpy?KO'-IKaMH, a Hy Jill cpyHKUllli g (X) - «3aqepHeHHbiMH»; 

5) OTMeTHTh Ha KOOpLl,I1HaTHOR I1p5IMOR HYJIM cpyHK~HR j(x) li 

g ( x) «3aqepHeHHbiMH>> KPY?KO'-IKaMH; 

6) 3aiTMCaTb rrpoMe?KyTKli, Ha KOTOpbiX cpyHK~ll5I F (x) = ~gj ITO

JJO?KHTeJJbHa; 

7) 3aiTHCaTb rrpoMe?KyTKli, Ha KOTOph!X cpyHKUM?l F(x) =/((;)) He 

oTpiiU.aTeJihHa. g 

Ycmanoeume coomeemcmeue: 

3. PerneHIIe pa~HOHMhHhiX uepaBeHCTB: 

114 

HEPABEHCTBO 
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PI1CYHOK 

- + 0 + -
---o---o---o---
-2 0 1 

- + - + ---o---o---o---
-2 0 1 X 

a) 6) 

-2 + 0 + -2 - + 1 + 
~ • • • .. 
-2 0 1 X -2 0 1 X 

e) z) 

+ + 
+ • + 1 + • • • .. • • .. 

-2 0 1 X 
-2 0 1 X 

a) e) 

PEII1EHI1E (OTBET) 

JK) { -2}u(1; +oo); 

11) (-2; O)u(1; +oo); 

JI) ( -oo; - 2) u(1; +oo); 

HoMep 3a.n:aHII51 1 2 

BapnaHT 
rrpaBHJihHOfO 1,3,5 1,2,3, 7 
OTBeTa 

nplllMepbl 

3) [-2; O]u{1}; 

K) {-2}u[O; +oo); 

M) [-2; O)u[1; +oo). 

3 

1 - 6 - H, 2 - r - K, 3 - a - JI, 

4-B-)1( 

IlpHMep 1. PerniiTe HepaBeHcTBo (2-x)2(x+3)3(x-7)<0. 
PeweHue. PernHM HepaBeHCTBO MeTo,n:oM HHTepBaJIOB: 

1. PaccMoTpHM cpyHKI.(HIO f (x)=(2 -xi(x+3)3(x-7). 
2. Hail,n:eM HYJIH cpyHKI.(HH, perna.H ypaBHeHHe 

(2 -xi(x+3)3(x-7) = 0. 

IloJiy"'IHM x1,2 = 2, x 3,4,5 = -3, x6 == 7. 
3. KopHH He"'IeTHOH KpaTHOCTH -3 H 7 HaHeceM Ha Koop,n:I-maT

HYIO npJIMYIO OJJ:MH pa3, a KOpeHn "':leTHOH KpaTHOCTM 2 ·- ,n:Ba pa3a 
(pHc. 7.1). Onpe,n:eJIHM 3HaKH cpyHKUHH Ha JII06oM npoMeJKyTKe, Ha
npHMep, Ha npoMeJKyTKe ( -3; 2) , Harr,n:JI 3Ha"':leHHe cpyHKI.(HH B TO"'IKe 
X = 0 , npHHa,n:JieJKarn.eu :=>TOMY npoMeJKyTKy: 

f(O) == (-2)2 ·33 ·(-7) <0. 
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+ 2 

-3 2 

Puc. 7.1 

+ 

7 X 

Onpe)J;eJU:IM 3HaKH ¢YHK

l(l:IH Ha OCTa.nbHhiX npoMe:>KyT-

Kax, qepeJJ:yR HX npu nepexoJJ:e 

qepe3 ToqKH -3 li 7 li coxpa

H5I5I 3HaK ( qepe)J;yR lJ:Ba:>K)J;hi) 

npu nepexo)J;e qepe3 ToqKy 2. 

4. 06be)J;liHliB IIpOMe:>KyTKli, Ha KOTOpb!X ¢yHKl(li5I j(x) = 

=(2-xi(x+3)3(x-7)otpHIJ;aTe.nbHa, noJiyqMM pemeHne ,n:annoro 

HepaBeHCTBa: (-3; 2)lJ(2; 7). 

Omeem: (-3; 2) u (2; 7) .. 

x 2(x+1) 
llpHMep 2. PemuTe nepaBeHCTBO 2 ~ 0. 

X -4 
PeweHue. PemnM HepaBeHcTBO MeTO,l(OM liHTepBa.nDB: 

x\x+1) 1. PaccMOTpliM <PYHKl(l:IIO f ( x) = -~2 --"-
x -4 

2. Haii,n:eM HYJili ¢YHKl(lili, pernaR ypaBHeHHe x 2 (x+1) =0. lloJiy
qaM x1,2 = 0 , x 3 = -1. Haii,n:eM TOqKn pa3pbiBa ¢ynKIJ;liM, perna5I ypaB-

Henne x 2 -4 = 0. TioJiyqHM x 4 = -2, x5 = 2. 
3. HaneceM Hy.nu H ToqKM pa3pbiBa ¢ynKl(Hli Ha Koopt~;uHaTHyio 

I1p5IMYIO, IlpH i:ITOM TOqKH pa3pb!Ba OTMeTHM Ha KOOp,l(HHaTHOH 1Ip5I

MOH <<IIYCThiMM~ Kpy)KoqKaMM, a HYJIH ¢ynKl(l:Ili - «3aqepneHHbiMH~ 

KpyJKoqKaMli (pHC. 7.2). 

0 
~~+--··~--··~----~~ -2 -1 0 2 X 

Onpe,n:em1M 3HaKM <PYHK-

l(l:Il:I Ha IIOJiyqeHHhiX npoMe-

Puc. 7.2 :>KYTKax. 

x 2(x+1) 4. TaK KaK ¢YHKl(H5I j(x) = 2 MO:>KeT 6h1Tb KaK IIO.nO:>KM-
X -4 

TeJibHOH, TaK li paBHOif. ny JIIO ( Ha aTO yKa3bJBaeT CMbiCJIOBOH 3HaK 

nepaBeHCTBa ~ ), TO perneHMeM HepaBeHCTBa 5IBJI5IeTC5I o6be,l(liHeHHe 

npoMe:>KyTKOB, Ha KOTOpbiX ¢YHKl(li5I HeOTpHl(aTeJibHa II I130Jil:IpO

BaHHa5I ToqKa 0: (-2; 1)u(2; +oo)lJ{O}. 

Omeem: (-2; 1)lJ(2; +oo)u{O}. 
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llpHMep 3. Permne HepaBeHCTBO x 8 +9x6 +6x < 6x7 +x2 +9. 
Peweuue. 3amuneM HepaBeHCTBO B BHAe 

x 8 -6x7 +9x6 -x2 +6x-9<0 
H pa3JIOJKHM ero JieByiO 'IaCTb Ha MHOJKHTeJIH: 

x 6 
( x 2 -6x+9 )-( x 2 -6x+9) < 0, 

( x 2 -6x+9)(x6 -i) < 0, (x-3)2 
( x 6 -1) < 0. 

1. PaccMoTpHM cpyHKI.(HIO f(x) = (x-3)2 (x6 -1). 

2. Ha:ii:,n:eM HYJIH cpyHKU:HH, pemaJI ypaBHeHne (x-3)2 
( x6 -1) =0, 

paBHOCHJibHOe COBOKYIIHOCTH ypaBHeHHH (X- 3 )2 
::::: 0 H x6 -1 ::::: 0 . 

lloJiyiJHM x1,2 = 3 , x 3,4 = ±1. 
3. HaHeceM HYJIH cpyHKU:HH 

Ha KOOp.l(HHaTHYIO IIp5IMYIO (pHC. 

7.3) H Onpe,n:eJIHM 3HaKH cpyhKI.(HH 

Ha IIOJiyqeHHbiX I1pOMeJKyTKaX,. 

+ 

-1 

+ 3 + 

1 3 X 

Puc. 73 

4. PemeHneM HepaBeHCTBa 5IBJI5IeTc5I rrpoMeJKyToK, Ha KOTopoM 

cpyHKI.(H5I j(x) =(x-3)2 (x6 -1) OTpHI.(aTeJibHa: ( -1; 1). 

OmBem: ( -1; 1). 

x4 +x2 +1 llpHMep 4. PemnTe HepaBeHCTBO 2 < 0 . 
x -4x-5 

Pewe11ue. MMeeM HepaBeHCTBO BH,n:a f ( x) < 0 . 

x 4 +x2 +1 1. PaccMoTpHM cpyHKI.(HIO J ( x) = 2 . 
x -4x-5 

2. Ha:ii:,n:eM HY JIH cpyHKI.(HH, pemaa ypaBHeHHe x
4 + x 2 + 1 = 0. noc

KOJibKY D < 0, TO ypaBHeHne He HMeeT .ne:ii:cTBHTeJihHhiX KOpHe:ii:. 

Ha:ii:,n:eM TO'IKH pa3pbma cpyHKI.(HH, pemaJI ypaBHeHne x2 
- 4x-5 = 0 , 

OTKy,n:a X 1 =-1 H X 2 =5. 
3. HaHeceM qncJia -1 n 5 Ha + + -o-------o-

KOOp,l(HHaTHYIO np5IMYIO H Onpe

,l(eJIHM 3HaKH cpyHKI.(HH Ha llOJiy

'IeHHbiX rrpoMeJKyTKax (pnc. 7.4). 

-1 5 X 

Puc. 7.4 

4. PemenneM HepasencTBa 5IBJI5IeTca rrpoMeJKyToK, 

4 2 1 
cpyHKI.(H5I j(x)= X2 +X + OTpHI.(aTeJibHa: (-1; 5). 

x -4x-5 
OmBem: ( -1; 5). 

Ha KOTOpOM 
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IlpuMep 5. Hal'r~MTe :u:eJibie perneHM51 HepaBeHCTBa 

( 
-x )2 

-10x 1 -- + < --'=---
x-5 0,2(5-x)2(x+5)- 0,2x+1 · 

Pewe11ue. 3arrurneM HepaBeHCTBO B BH~e j(x)::::; 0. 

x 2 SOx _5_< 0 
(x-5)2 (x-5)2(x+5) (x+S)- ' 

x 2(x+5)-50x-5(x-5i <O x 3 +5x2 -50x-5x2 +50x-125 <O 
(x-5)2(x+5) - ' (x-5i(x+5) - ' 

x3 -125 <O 
(x-5)2(x+5) · 

1. PaccMOTpHM cpyHKQHIO j(x) = x
3 
~125 . 

(x-5) (x+S) 

2. Ha:H~eM HYJIM cpyHK:U:HM, perna51 ypaBHeHue x 3 -125 = 0, OT
Ky~a x = 5 . Hali~eM TO'IKH pa3pbiBa cpyHKQHH, perna51 ypaBHeHH51 

(x-Si=O,OrKy~a x1,2 =5 H x+5=0,0TKy~a X=-5. 
3. HaHeceM rroJiy'leHHbie 'IHCJia Ha Koop~HHaTHyro rrp51MYIO 

x 3 -125 
(pnc. 7.5) H orrpe~eJIMM 3HaK cpyHKQHH j(x) = 2 Ha rrpo-

(x-5) (x+S) 

Me)l(yTKe ( -5; 5) , IIO~CTaBHB B cpyHKQHIO JII060e 'IHCJIO ll3 yKa3aHHO
ro rrpoMe)l(yTKa, HanpHMep, 'IMCJIO 0: f ( 0) = -1 < 0 . Orrpe~eJIHM 3HaK 
cpyHKQHH Ha ocraJibHbiX rrpoMe)l(yTKax, qepe~y51 nx rrpn nepexo~e qe
pe3 TO'IKM 5 H -5 ('IHCJia 5 ll -5- KOpHM He'IeTHOH KpaTHOCTH). 

+ + 
4. TaK KaK ¢YHKIJ.l151 He rroJio-

~ )l(IfTCJibHa, TO peiiieHHeM HCXO~
HOfO HepaBeHCTBa 51BJI51CTC51 HH
TepBaJI (-5; 5) (p11C. 7.5). 

-5 5 X 

Puc. 7.5 

3aiii1IIICM IJ.CJibiC peiiiCHH51 nepaBeHCTBa: 

-4, -3, -2, -1, 0, 1, 2, 3, 4. 

Omeem: {-4; -3; -2; -1; 0; 1; 2; 3; 4}. 

IIpuMep 6. Ha:H~nTe cpe~nee apncpMeTM'IecKoe u.eJibrx perneHn:il 

HepaBeUCTBa 1 < 3X
2 
-;7 X+ S < 2 . 

X +1 
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Pewe1-tue. )laHHoe HepaseHCTBO paBHOCHJihHO CHCTeMe HepaBeHCTB 

{

3x2-7x+8 > 1 
x 2+1 ' 

3x2-7x+8 < 2. 
x2+1 

PeiiiHM Ka:iiqJ;oe HepaBeHCTBO CHCTeMhi MeTo,n;oM HHTepBaJIOB, 
npe,n;BapHTeJihHO yMHO:>KHB 3TH HepaBeHcTBa Ha x 2 + 1 > 0 . 

1. llepBOe HepaBeHCTBO npHMeT BI'ILt; 3x2- 7 X +8 > x 2 + 1 HJIH 

2x2 -7x+ 7 > 0. 0Ho cnpase,n;mmo ,n;JIH mo6biX XE R, TaK KaK rpa

cpHK KBa,n;paTHqHOH cpyHKU:HH y = 2x2 -7 X+ 7 ne nepeceKaeT OCb a6c

U:HCC (D < 0) H BeTBH napa60Jibl HanpaBJieHbl BBepx. 

2. BTopoe HepaBencTBO npH

MeT BHA x 2 -7 x + 6 < 0 . Era pe

IIIeHite: XE (1; 6) (puc. 7.6). 

+ + 
----o--o--

1 6 X 

Puc. 7.6 

llOCKOJibKY peiiieHHe BTOpOrO nepaBeHCTBa HBJIHeTCH IIOLt;MHO
:>KeCTBOM peiiieHHH rrepBOfO, TO HHTepBaJI (1; 6) HBJIHeTCH peiiieHHeM 
HCXOLt;HOH CHCTeMbl HepaBeHCTB. 3aiTHIIIeM L(eJihie peiiieHHH CHCTeMbl 
nepasencTB: 2, 3, 4, 5. Haii,n;eM cpe,n;nee apHcpMeruqecKoe nux quceJI: 

(2+3+4+5): 4 = 3,5. 

Omeem: 3,5. 

IIpuMep 7. Haii,n;nTe cyMMY u:eJihiX peiiieHnii cncTeMbi HepasencTB 

_!_
2 

< -2-
1

::::; l, y,n;oBJieTBopHIOII.J:I·IX ycJIOBHIO 0,04x2 ::::; 1. 
X- X+ X · 

Pewe1-tue. 3anniiieM HepaBeHCTBO 0, 04x2 ::::; 1 B BH.n;e x 2
- 25::::; 0, 

(x-5)(x+5) $0 H peiiiHM ero MeTOLt;OM I~HTepBaJIOB. 

CorJiacHo pncynKy 7.7 sarrH

IIIeM era perneHue: x E [ -5; 5] . 
+ • -5 

+ . .. 
5 X 

Puc. 7.7 

PeiiiHM CHCTeMy HepaBeHCTB _1_
2 

< _1_
1 

$ -
2
1 Ha 0Tpe3Ke ( -5; 5) : 

x- x+ x 

{

_2_<_1_ {_2 ___ 1_<0 {( x2)+(4 1) <0, 
x-2 x+1' x-2 x+1 ' x- X+ 
_1_<__!_. _1 ___ 1 <O· x-1 <O 
x+1- 2x' x+1 2x- ' 2x(x+1)- · 
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Pernemre rrepBoro HepaBeHCTBa cucTeMbi rroKa3aHo Ha pucyHKe 7.8: 
XE (-5; -4)u(1; 2). 

+ + + - + 
1---0----0----0 ~~-----o-o 8 I 

-5 -4 -1 2 5 -5 -1 0 1 5 

Puc. 7.8 Puc. 7.9 

PerneHne BToporo HepaBeHCTBa cucTeMbi rroKa3aHo Ha pucynKe 7.9: 

X E ( -5; -1) U ( 0; 1) . 

Perneniie cucTeMhi nepasencTB rroKa3ano na pwcynKe 7.10: 
XE [-5; 4)u(0; 1). 

-5-4 -1 0 2 5 

Puc. 7.10 

l1cxo~H£UI CIICTeMa nepaBeHCTB IIMeeT ~Ba ueJibiX perneHH5l, YAOB
JieTBOp5IIOmiix ycJIOBHIO x2 ~ 25 .HaHAeM cyMMy 3TIIX perneHIIH: 
-5+1=-4. 

OmBem:- 4. 

IIpnMep 8. Hai1~HTe o6JiaCTb orrpe~eJieHH5l cpyHKUHH 

y =~16x~1~l4x2 
+1. 

Pewe11.ue. l1MeeM uppaUIIOHaJibHYIO cpynKIJ,IIIO l.IeTHOH cTerre
HII KOpH5I. CJie~oBaTeJibHO, BhipaJKenue, cTo5lmee no~ 3HaKOM pa-

~IIKaJia, He AOJIJKHO 6biTh OTPIIUaTeJihHbiM: 16X-i 6 - 4X
2 

>0 HJIH 
2 x-1 -

x 2 -4x+4 >O (x-2) >O 
1-x - ' 1-x - · 

PerniiM rroJiyqennoe nepaBeHCTBO MeTo~oM IIHTepBaJIOB. 

(x-2i 
1. PaccMoTpiiM ¢ynKUIIIO f ( x) = 

1
_ x 

2. Hai1AeM nymi cpynKUIIH, perna5l ypaBneniie (x-2)2 =0, OT

Ky~a x 1,2 = 2 . HaH:~eM TWIKH pa3pbiBa cpynKIJ,HII, peiii£UI ypaBnenue 

1-x=O, OTKy~a x=1. 
3. HaneceM nyJIII II ToqKu pa3pbiBa + 2 

cpyHKIJ,HH Ha IWOp~IIHaTHYIO IIp5IMYIO ----<~ ~ 
II onpe~eJIHM 3HaKH cpyHKUHII Ha IIO-

X 

. JiyqeHHbiX npoMeJKyTKax (pnc. 7.11 ). Puc. 7.11 
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4. PerneHHeM HepaBeHCTBa 5IBJI5IeTC5I npoMe:lKyToK ( -=; 0), Ha Ko

( X- 2)2 

TOpOM <{JyHK~I15I j (X) = 
1 

TIOJIOJKIITeJibHa I1 I130JIIIpOBaHHa5I 
-X 

ToqKa 2, B KoTopon ¢YHK~II5I o6pamaeTc5I B HYJib. 

CJie.noBaTeJibHO, o6JiaCTbiO orrpe.neJieHII5I ¢YHK~IIII 

/16x-16-4x2 
1 6 ( ) Y == ~ X -l + y.neT TipOMeJKyTOK -oo; 0 II H30JIHpOBaHHa5I 

TQqKa 2. 
OmBem: ( -=; O)u{2}. 

3aAalfll1 AflH caMocToHTenbHoro peweHII1H 
Pennne HepaBeHCTBa ( 1-21 ): 
1. (x+1)(x-3)(2-x)2 <0. 

3. x 4+3x2 >4x. 

5. m3 +m2 >m+1. 

1. 3x
2 
-10x+3 >O. 

x 2 -10x+25 

9. x4 -2x2-8 <0. 
x 2 +2x+1 

11. _1_<.--.l_-. 
x+2 x-3 

13 x 2-2x-3>t 
· 4x-11 - · 

15. 1 2 > 115. 
4+3x-x 

16 
(1-x)(2-x)(x-3) 

1 · (x+1)(x+2)(x+3) > · 

4. a4 +a3 <a+1. 
1 3 

6. 2 > 2. 
3x-2-x 7x-4-3x 

3 2 1 
8 X -X +X- <O 

· x+8 - · 

10. 4-x >-1-. 
x-5 1-x 

1 5 
12. -2-+-2-<1. -x +x 

17. (x2 +3x +~+1)(1-x+ (2-x)2(x-1) ]>0. 
8 4 2 x (x+2) 2 

18 _1_+ 4 ::::;-1-+ 4 
· x 2 -4 2x2 +7x+6 2x+3 2x3 +3x2 -8x-12 · 

19. __ 1_+ 2 ;::: 2x-1. 
x+1 x 2 -x+1 x 3 +1 
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20. x2 (x4 +36)<6.J3(x4 +4). 

21. (x2 +4x+10)
2 

<7(x2 +4x+11)-7. 

Pennne cncTCMhi HepaBencTB (22-23): 
22. x-4 s0,2x2 s 1,6x. 

23. Sx- 7 -4<--L+___;g__<O. 
x-5 5-x x 2-25 

24. BhPIMCJIMTe .n:mury oTpesKa, Ha KOTopoM BhiTIOJimreTcH nepa-

BCHCTBO X
2 S 6 +X. ? 

1 5 u x-+x+ 2 . Han.n;nTe u;eJihre perneHIIH nepaBeHCTBa 2 > 0 . 
-x +12x-35 

26. YKaJKnTe Bee u;eJibie snaqeHnH x, .UJIH KOTopbrx He BhJTIOJIHHeT-

1-3x 
CH HCpaBeHCTBO 1 < _

2
X -i < 2 . 

27. Haii.n;nTe nponsBe.n:enne Bcex u;eJibiX perneHnli cncTeMbi Hepa-

BCHCTB ' {
x2-5x-6 <0 
-x2+3x<O. 

28. Orrpe.n;eJinTe sna<JeHHH m, npn KOTophrX nepaBeHCTBO 

-x2-mx+1 6 2 > -1 BhiTIOJIH5IeTCH /];.nH JIIO hiX X. 
2x -2x+3 

Hai1~J:HTe o6JiaCTh onpe.n:eJieHHH clJynKu;Hli (29-30): 
2 

29. f(x)= 9-(4x-22) 
5-x 

Omoembl: 1. (-1;2)u(2; 3). 2. (-oo; 1)u(2;+oo). 3. XE (-oo; O)u 

u(1; +oo). 4. (-1; 1). 5. (1; +oo). 6. (-oo; 1)u(~; 2). 

7. (-=; ~)u(3; 5)u(5; +oo). 8. (-8; 1). 9. (-2; -1)u(-1; 2). 

10. (1; 3)u(3; 5).11. (-4,5; -2)u(3; +oo).12. (-=; -2)u(2; +oo). 

13. xe{[2;2,75)U[4;+oo)}. 14. (-oo; -2)u(-1; 0]. 15. (-1; 4). 

16. (-oo; -3)u(-2; -1). 17. xe{(-2;0)u(0;1)}. 18. (-2; -1,5)u 

u[i; 2)u[5; +oo). 19. (-oo; -i)u(-1; 2]. 20. (~; #12). 
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21. (-3;-1). 22. [0; 8]. 23. (-8;-6,5)U(0;5). 24. 5. 25. 6. 

26. {-3;-2;-1;0;1;2}. 27. 20. 28. mE(-6; 2). 29. [ 3}; 7]. 

30. (-oo; -7)u(-7; -2]u(1; 7)u (7; 8]u(11; +oo). 

KoHTponbHbiLII TeeT 

N!! 3a,ll;aHHH BapuaHTbi orBeroB 

HauMeHbiiiee u:eJioe 1) 0; 

peiiieHMe HepaBeHCTBa 2) 1; 
1 

( 1-xv'2f +(2-x.J7f:::; (1-3x)2 3) 2; 
4) -2; 

paBHO 5) -3. 

KoJiwieCTBO u:eJihiX orpnu:areJibi-IhiX 
1) 1; 
2) 2; 

2 'IHCeJI, He 5IBJI5Il0IIIHXC5I peiiiei-IH5IMH 3) 3; 
( +3)2 4) 5; 

HepaBeHCTBa _~X+ 5) > 0 , paBI-IO 
5) 6. 

Cpe,ll;Hee apmpMeTwiecKoe u:eJibiX 
1) -1,5; 

'lHCe.ll, He y,ll;OBJieTBOp5IIOIIIHX YCJIO-
2) -3; 

3 
Bmo ( x2 +3x+1)( x 2 +3x-3):?: 5, 

3) 3; 
4) 4,5; 

paBHO 5) 18. 
1) 3; 

,ll.JIHHa orpe3Ka, 5IBJI5IIOIIIeroc5I 2) 6; 

4 peiiieHHeM HepaneHcrna 3) 6-2..J5; 
x 4 +3x3 + 2x2 +3x:::; -1, panHa 4) 2..J5; 

5) ..J5. 
1) -3; 

Cpet~,Hee apH<f>MeTWiecKoe 2) -1,5; 
5 HeiiOJIOJKHTeJibHbiX peiiieHHH 3) -1; 

HepaBeHCTBa x 3 +4;?: x 2 +4x paBHO 4) -2; 
5)-0,5. 

KoJIM'leCTBO orpuu:areJibHhiX 
1) 14; 
2) 11; 

6 0 1 1 6 3) 3; peiiieHHH HepaBeHCTBa - +2 > 3 
paBHO X X X 4) 1; 

5) 2. 
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N2 3a.z:(aHHH BapHaHTbi OTBeTOB 

1) 6; 

KoJJuqecTBO IJ,eJJbiX pemern:rii 
2) 7; 

7 15 16 3) 4; 
HepaBeHCTBa ---- < -1 paBHO 4) 2; x2 x4 

5) 14. 
1) 2; 

KoJJuqecTBO IJ,eJJbiX HeOTpHIIaTeJJbHhiX 2) 1; 
8 pemeHMH HepaBCHCTBa 3) 13; 

x
3 +2 > 2x2 +x paBHO 4) 4; 

5) 11. 
1) R; 

PemeHHeM cHCTCMhi HepaBCHCTB 2) (0; +oo); 

9 { ( x 2 + 1) ( 3 - 2x) < 0, 3) 0; .HBJI.HCTC.H 
-3x>6+3x 

4) (-oo;O); 
MHO)KCCTBO qMCCJI 

5) [-2; 2]. 

1)(-oo; -3); 

HepaBeHCTBO 
2 

2a :::::; 1 o6pa- 2) (2; 5); 
10 a -2a+4 3) [-3; -0,5]; 

IIJaCTC.H B paBCHCTBO, CCJIM qMCJIO a 
IIpi1HaJl,JJC)I(MT IIpOMC)KYTKY 4) (3; +oo); 

5) f1; 3). 

1) [0,5; 20]; 
ECJJH 4 ::=::;X::=::; 5, 2 ::=::; y ::=::; 4, TO BCe 3Ha- 2) (0; 8); 

11 2y-x 3) (-oo; 0); qeHM.H Bbipa)KCHH.H -- IIpHHaJ],Jie-
y 

4) [ -0,5; 1]; 
)KaT rrpoMe)KyTKY 

5) ( -2; 0]. 

1) 8; 
KoJJuqecTBo IJ,eJJhiX HCOTpHIJ,aTeJJhHhiX 2) 4; 

12 
qMCCJI, HC rrpHHaJl,Jie)KaiiJHX o6JJaCTH 3) 1; 
OIIpC,[(CJieHWl cpyHKIIMM 4) 3; 

y = ~ 3- X 2 , paBHO 5) 2. 
-1+3x-2x 
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.N!! 3MaHIUI BapuaHTbi OTBeTOB 

1) 6; 
KoJiwrecTBO ueJibiX '-!HCeJI, 2) 5; 
He rrpima,n:JieJKamnx o6JiaCTH 3) 4; 

13 orrpe,n:eJieHH5I tPYHKUHH 4) 3; 

f(x)= x 2 -3x-10 5) 10. 

x 4 -9x2 , paBiw 

06JiaCThiO orrpe,n:eJieHM5I 
1) [1,8; 2); 

2) ( -1,8; 2); Jg=1 1 14 tPYHKUMH y = + 2 + 3) (2; 3); x +x-6 
+ ~x2 -3,24 5IBJI5IeTC5I rrpOMeJKyTOK 4) [-1,8; 1,8J; 

5)(-oo; -1]u[1; +oo). 

OmBembl 

HoMep 3al(aHiuJ 1 2 3 4 5 6 7 
HoMep rrpaBHJibHOro 

2 3 1 5 3 5 1 
orB era 

HoMep 3al(aHH51 8 9 10 11 12 13 14 
HoMep rrpaBHJibHoro 

2 3 5 4 4 3 1 
orBera 
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