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L 1
N3 BTOpPOii HAXOAHUM X< —5>

2 1
x<—§—, T, €. X < — 5

B uTOre IOJIyYMJIM cJeAylolliye pellleHud 3aJaHHOro He-
paBeHCTBA:

1 2
x<—_é—’ x>—3—'o

3x+17
IIpumep 2. Pemrurh HEPaBEHCTBO 3 —— = 9.

Peme Hue. ViMeemM mociezoBaTeJbLHO ?z’i i; —5>0,

3x+T7—10x 435 >0,

2x — 1T =
—Tx+42
2x— 1T = 0.

VYMHOMXHMM 00e YacTu HepaBeHCTBEa Ha — 1, H3MeHHUB NpPU 3TOM
sHak HepaseHcTBa (cm. T. 5.3, m. 125). llonygyum:

Tx—42
2x—1T <0

JIpo6L MeHBIIE MJIM paBHA HYJIO B ABYX cayuasax: 1) ecam yuciau-
TeJbh MeEHbIIIe HJIH paBeH HYJI0, a 3HaMeHaTeJb OoJsiblie HYJA;
2) ecam uucaurenb OosbIle MM paBeH HYJIO, a 3HaMeHaTelb
MEHbIIe HYJs. 3HAYUT, MBI IIOJIy4aeM JBe CUCTEeMbl HEePaBEeHCTB:

{. Tx—42<0, {7x—42>0,
2x —T7>0; 2x — 7 <<0.

N3 mepsoit HaxoguMm | x <6,

x>—g—, T. €. %<x<6.

W3 sropoit Haxozum [ x =6,
7 o
X< T. €. CUCTeMa He UMeeT PellleHHH.
3HaYUT, MHOKECTBO pelIeHUi# 3aJaHHOrO0 HepaBeHCTBa €CTh

IIPOMEKYTOK (——;— ; 6] .
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129. HepaBeHCTBA BTOPOM CTemeHH. 37eCh pedb HAET O Hepa-
BeHCTBax Bujga ax’+bx+4¢>0 unu ax’+bx+¢<0, rae a==0.
Hdna HX pelleHus MOMKHO pas3jIOKHTh KBAaZpPaTHBIY TpexdJeH
ax’+bx-+c Ha MHOXUTeau mno dopmyne ax’+bx4c=
=a (x —x)) (x—x2), (cMm. m. 50), sarem paszesuTsr obe yacTH He-
paBeHcTBa a (x—x) (x—x2)>0 (umu a (x—x)(x—x2)<<0) Ha
YuCcJIO0 4, COXPaHUB 3HAK HepaBeHCTBa, ecau a >0, u HaMeHUB
3HAK HepaBeHCTBA Ha IIPOTHBOIOJOMKHBIN, ecau a << 0 (cm. m. 125),
T. e. mepeliTu K HepaBeHCTBY (X — X)) (x—x9)>0 (uau (x —x1)X
X (x —x2)<<0). Teneps ocraeTrcsa BOCIONB30BATHCA TEM, YTO IPO-
U3BefeHUe [ABYX UHCEJ IIOJIOHUTENbHO (OTPMIIaTEJbHO), €CJH
COMHOMKHUTEJH MMEIOT OZMHAKOBBIe (pa3HBIe) 3HAKH.

MHpumep 1. Pemurs HepaseHerBo 2x°-+ 5x 42> 0.

Pewmenue Haiitem xopum rtpexuneHa 2x2+45x-+2. Us

ypaBHenusg 2x’45x+2=0 nmnoayuaem x;=—2, xo= — %— .

3uHauut, 2x°+5x4+2=2 (x4 2)(x—|——é—), M MBI IIPMXOAMM K He-

pPaBeHCTBY 2(x+2)(x—|—-—%—)>0 1 JAajee (x+2)(x+—%—)>0.

1
Bripamenua x+2 u x+—é— HOJIKKEBI MMETh OLHHAKOBBIE 3HAKU,

T. €. MBI ITOoJIy4daeM JBe€ CHCTEeMbl HEPaABCHCTB.

x+2>0, x+2<<0,
x—l—-—é—->0; x+—%—<0.

" 1 o
W3 mepBoif HaXOAMM, UTO X > —-3"» & M3 BTOPOi, UTO x << —2.

IMIpumep 2. Pemiure mepaBeHcTBO 7x - 10> 3x2,

Pemen ue. HpeoGpazyem HepaBeHCTBO K BHUAY (x -+ 10—
—3x2>0 u, ymMHOXUB ob6e uYacTH IOCJeAHero HepaBeHCTBA Ha
— 1, monyuum 3x°>— Tx —10<<0. KopHu KBajpaTHOro TpexuJeHa

3x°—7x—10 TakoBBI: X;= —1, x2=1é9 . Pasmoxum Tpexuyex
Ha MHOMKHTEJH, B pe3yjabTate 4Yero IMOJYYHM HepaBeHCTBO
3(x+1) (x —-1?39-) <0 u panee (x4 1)<x———1§9) < 0. Or mnocuez-

HEero HepaBeHCTBa IIepexoaMM K JABYyM CHCTEMaM HEpaBEHCTB.

x+1<0, x+1>=0,
x——lég>0; x—--lé‘lgo.

IlepBas cucTeMa He HMeeT pelieHHH, a U3 BTOPOH HaXOAHUM, 4YTO

10

——-1<x<—§-.




image8.png
IIpumep 3. Pemurs HepaBeHcrBo x° — 6x -+ 9>0.

PemeHue KpagpaTHbIfi TpexuJieH X —-6x+9 MMeeT JBa
OXMHAKOBBIX KODHS: X|=Xz=3. 3Hatm'r, x?— 6x 49 =(x —3),
M HepaBEeHCTBO NPHHUMAaeT BHUJ (x —8)°>0. Dro HepaBeHCTBO
BLIMIOJIHSETCA IPH BceX X, Kpome X = 3.
Il pumep 4. PemiuTh HEpaBeHCTBO x? 25

“Pemenue. IlocmexoBarenbHo umeem x°—25>0, (x—5)X
X (x+5)=0, orryna
{x—-—5>0, {x—-5<0,
x+5=>0; x4+ 5<0.
Vs mepBoii cHMCTEMBI MHOJyYaeM X_=> =5, u3 BTOpPOH X< —39.

IIpu pellleHMH HepaBEHCTB BTOPON CTelleHHM I0JIe3HO Clejylollee
yTBEPIK L CHHUE.

T.5.6. Ecau auckpumuHavT D= b?—4ac xKBagpaTHOro Tpex-
umena ax’+bx-c¢ oTpumaTeseH, a cTapmiHi Ko3d-
GHIIUEeHT @ MOJIOXKHUTEJIEH, TO MpH BCEX 3HAaYeHUAX X
BEITIOJIHAETCS HepaBeHCTBO ax’ - bx 4 c¢>0.

130. I'padugeckoe pelneHne HEPaBeHCTB BTOPOH CTEIECHH.
I'paduxoM KBaApaTHUHON GYHKIMH YJ=ax’+ bx-+c¢ saBasercs
nmapaboysia ¢ BeTBAMM, HaIpaBJeHHBIMH BBepX, ecau a >0, u
BHU3, ecau a<<0. IIpu arom BO3MOXHBL TPH CIydas: napaboJja
mepecekaer ock X (T. e. ypaBHeHHe ax -+ bx-+c=0 umeer nBa
Pa3IMIHBIX KOpPH#), napabojia UMeeT BEPILIHHY Ha OocH X (T. e. ypaB-
HeHHe ax’ -+ bx+c=0 umeer op;m: KOpeHb), nmapabojsia He mepe-
cexaeT och X (T. e. ypaBHeHue ax’ -+ bx+ c=0 He umeer KOpHeit).
Aroro BOBMOMHBI INECTh IOJIOKEHHMH IMmapalbosbl, cCJyKamei
rpadukom byurumum y=ax’-+ bx—+C OTHOCUTENBHO OCH X,— OHHU
IIpefcTaBJeHhl Ha pUcyHKax (8—83. Omnupasace Ha 3TH rpa-

¢HYecKHe MJIIIOCTPALMM, MOMHO pellaTh KBajpaTHble Hepa-
BE€HCTBA.
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IIpumep 1. Pemrurs HepaBeHcTBO 2x°-+ 5x 42> 0.
Pemenue YpaBHeHue 2x°+4 5x-+2=0 mmeer nBa KOpHA:

X =—2, Xo= ——é—. ITapabona, cayxamas rpadukoMm (PyHKIUU
y=2x*+45x-+42, umeer BHJ, M306pa’keHHBLIH Ha pHCyHKe T78.

HepaseHcTso 2x° 4 5x -+ 2 > 0 BeINOJIHSETCA DU TeX 3HAUEHHUAX X,
IIPH KOTOPHIX TOYKH NapaboJjibl JeXaT BEIIIE OCH X: 3TO OyAer

NpH X <X| UJIHU IIPU X > X3, T. €, IIPU X < — 2 UM NIPH X > --—-;—.

3HAUYHUT, peuIeHHuA HepaBeHCTBA TaKOBBI: X< —2, x> ——-—%—

(cm. ipumep 1 u3z n. 129).

IIpumep 2. Pemiurs HepaseHcTBO 3x°— Tx —10<<O.

Pemenue. YpasHenue 3x°— Tx—10=0 umeer gBa KOpHS:

10
x =—1, X2="3". Ilapa6osa, cayskammas rpadmukoMm QyHKIUH
y=38x>—Tx—10, umeer Buji, H300pa’keHHBIHi Ha pPHCYHKe 78.
HepasencerBo 3x°—T7x —10<0 sBeIMONHAETCS NIpU Tex 3Haue-
HUAX X, NMPH KOTOPBIX TOYKH Iapabojibl JIeXaT Ha OCH X HMJIHU
HIKe ee: 3To OyZeT OpM X H3 IMPOMEXYTKa [X;; X2, 3Hauwmr,
. 10

MHOJKECTBO PpelIeHHH HepaBeHCTBa €CTh OTPEe3oK [— 1; 'é‘]
(cMm. mpumep 2 u3 . 129).

IIpumep 3. Peminth HepaBeHcTBO — x> 4x —4>0.

PemeHue YpaBHeHHe — X’} 4x— 4 =0 umeer ofUH KOPEHEb
x=2. Ilapa6osa, cayxamas rpaduKoM OGYHKIMH Y= —X -+
+ 4x — 4, uMeeT BUJA, H300paKeHHBIN Ha pucyHke 82. HepaBeHcTBO
—x°+4 4x — 4> 0 BeImOJHAETCS IMPH TeX 3HAUEHUAX X, IPH KOTO-
pHIX TOYKM Napabosbl Je)xXaT BHIIIE OCH X. TaKuMX TOUYEK HeT,
3HAYHT, HEPAaBEeHCTBO He MMeeT pelleHHI.
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Mpumep 4. PemrnTs HepaBeHCTEO — 3x2+x—5<0.

PemeHue YpasHeme — 3x’+x—5=0 He uUMeeT KOpHeil.
[Iapa6oJsa, cCJayXaiias rpaduxoMm GYHKOUM Y= —38x24+x—35,
imeeT BHA, H306pakeHHBIH Ha pucynke 83. HepaseHncrso
—8x%+x—5<0 BHIMOJNHSETCA MNpPH TeX 3HAYEHHMAX X, IpU
KOTOPBIX TOUKYW INapaboibl JieXxaT HHMKe OCH X. ITocKOJIBKY BCH
mapaGona JIEXKHT HHKe OCH X, TO HEpPABEHCTBO BRINOJIHAETCH
npu J06BIX 3HaYEHHAX X.

131. HepaBencrsa ¢ mopyiamu. IIpun pelneHHH HepaBEHCTS,
comepIKalUX IepeMeHHble IOJ, 3HAKOM MOAYJsA, MCIOJEB3YeTCH
onpejesieHue MOAYJIA:

’ 2 0’
@=L S T,

WHorza II0JIe3HO BOCIOJB30BATbCA reoMeTpUYeCcKoii MHTep-
nperanmeif MoOAYJIA AEeHCTBUTENBHOrO YHCJA, COrJIACHO KOTOPOMH
la| osmavaeT paccToOsHHMEe TOYKM @ KOOPAMHATHOM TIPAMOM OT
Hauajsa orcuera O, a |a — b| o3HauaeT pacCTOAHHE MEXAY TOUYKAMH
a 1 b Ha KoopauraTHON mpamoii (cM. m. 27).

Kpome TOro, MOXXKHO HCIOJB30BATh METOX BO3BEJEHHA B
KBazpaT obeux uacTeil HepaBeHCTBAa, OCHOBAHHBIA Ha cJieayloureH
TEeOpeMeE.

T.5.7. Ecnu BeipaxkeHus f(x) u g (x) npu a06BIX X NPUHH-
MaOT TOJBKO HeOoTpHMIaTeJIbHble 3HAUYEeHHs, TO He-
paBeHerBa [ (x)>g (%) u (f (x))* > (g (x)° paBHOCHJIBHEL

IIpuMensercs »Ta TeopeMa IIpM peIIeHMH HepaBeHCTB C

MOAYJAMH TaK.

IIycTth HYKHO PEIIUTh HEPaBEHCTBO

1f (x)] > lg (x)].
Tak xak npu JI06BIX X U3 006JacTH onpeAesleHHs BhIpa)KeHUH
f(x) u g(x) CTIpaBe/I/IMBLl COOTHOUICHNST 17 ()| =0, |g(x)|=0,
(If ()= (x)* u (lgx))*=(g(x))°, TO KaHHOe HEPaBEHCTBO
paBHOCHJIBHO HepaBeHCTBY (f (x))° > (g (x))°

IIpumep 1. Pemurs HepaBercTBO |X

PemeHnue.

IlIepBrlit cnoco6. |[x—1| MoOXHO paccMaTpHBaTL Kak
paccTosiHue Ha KOOpAHMHATHOI npaAMoil Mexkay ToukamMu X U 1. 3Ha-
9UT, HAM HYXHO yKa3aTh Ha KOOPAMHATHOM IIPSMOH BCe TOYKH X,
KOTOpBIE€ yZaJieHBI OT TOYkMm 1 MeHbmie ueM Ha 2 eguHunbl. C
IIOMOIIBIO KOOPAMHATHOM npamoit (puc. 84) ycrarmasiamBaeM, 4YTO
MHOXKECTBO pellleHuii HepaBeHCTBa ecTh mHTepBan (—1; 3).

Bropoiit cmoco6. Bossegs obe yacTu JZaHHOro HepaBeEH-
CTBA B KBajpaT, INOJYYHM pABHOCHJbHOE €My HepaBeHCTBO

1] < 2.
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?

(x —1)2<<4. Pemas mocJiefHee HepPaBeHCTBO, IOJYYHM x> — 2x —
— 3 <0, orryna HaxoauM, utTo — 1 <<x << 3 (cMm. 1. 129 unu n. 130).
Tperuint cnmnoco6. Ilo onpepgeneHnio MoayJsaa 4HCJIa

lx—ll—{ x—1, ecnmu x—1=>0,
—l—(x—1), ectu x—1<<0,

IIO3TOMY AJaHHO€ HEepaB€HCTBO MOXHO 3aMEHHUTHh ABYyMA CHCTEeMa-
MH HEepPpaBEHCTB.

{x-—l}O, { x—1<0,
x—1<<2; —(x—-1)<2.

N3 mepBoii cucreMbl mnosydaeM 1<Cx<(3, U3 BTOPOii CHCTEMHI
—1<<x<<1l. O0BeAHHHUB 3TH PpeUIeHHA, ITOJYUHUM IIPOMEXKYTOK
(—1; 3).

Ilpumep 2. Peuiurs HepaBeHcTBO [2x+ 5| >T7.

PemeHnue. Umeem |x-+2,5]>38,5. Ham HYXHO yKasaTh
Ha KOOPAMHATHOH NMPAMOHA Bce TaAKHE TOYKH X, KOTOpPhie yIaJI€HBI
oT TOYKHM — 2,5 Ha paccrosHue, Goibinee uiau pasHoe 3,5. C mo-
MOILUBIO KOOPAUHATHONM mnpamoM (puc. 85) HaXoAMM pellleHUA:
x<L—6; x>=1.

IIpumep 3. Pemints HepaBeHcTso |2x —1| < [3x+1].

Pemenue. BosBega of6e uyacTu HepaBeHCTBA B KBajpar,
nosyyuMm HepaBeHCTBO (2x—1)°<{(3x-+1)°, paBHOocHIBHOE naH-
HoMy. IIpeo6pasoBaB mocJyiefHee HepaBEHCTBO, moayuyum bx’-
+10x =0, otkyna HaxoguM: x < —2; x =0.

IIpumep 4. Peuiurh HepaBencTBo |2x 44| <<3x 2.

Pemenue. Ecau 2x4+4>0, 1m0 |2x+4|=2x-+4, mu,
cJlenoBaTeNbHO, HepaBeHCTBO Inpumer Bup 2x-+4<<3x-2.
Eciu xe 2x-+4+4<<0, to |2x+4|= —(2x+4), u HepaBeHCTBO
npuaumaer Bug —(2x-44)<<3x+ 2. Takum o6pasoMm, pgamHOe
HepaBeHCTBO MOKHO 3aMEHHUTh JABYMS CHCTEMaMHM HEpaBEHCTB:

{2x+4>0, {2x—|—4<0,
2 +4.< 3x + 2; —(2x+4)<3x+2.
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I3 mepBOifi CHCTEMBI HaXOAUM x =2, BTOpas CcHCTeMa He€
uMeeT PpelIeHHIi. 3HAQUUT, MHOMKECTBO pelIeHuN HepaBeHCTBa —

nay4 [2; + o).

132. PenieEne panUOHAJBLHBIX HEpPaBEeHCTB MeTOZOM MpoO-

1 p(x) 0
MEXYTKOB . PelreHue pauHOHaJIBHHX HepaBEHCTB BHaA q(x) =

(BMecTo 3HaKa > MoXeT GHITH M J0GOH ZAPYrou 3HaK HepaBeH-
cTBa), TAe P (¥) ¥ ¢ (X) — MHOrOYIeHBI, OCHOBAHO Ha CHeAyiolleM
paccyXKAeHNH.

(x —a) (x—b)

PaccmorpuM ¢GyHKIUO h (x)=m , TIe a<< b<<c<d.
Ecaux x>d, TO KaXKABIM H3 COMHOMHTEJIeH X —a, x—b, x—c,
¥ — d MOMOMKATENEH, U, CIeA0BaTeJbHO, Ha MPoMeXxyTKe (d; —+ o)
umeem h(x)>0. Ecau c<<x<<d, To x—d<<0, a ocranpHBe CO-
MHOJKUTEIH IOo-IpekHeMy IOJIOKHUTENIBHEI. 3HAYHUT, HA HHTepBaJe
(¢; d) umeem h (x)<<0. AnHanOrMYyHO Ha HHTepBaJe (b; ¢) Gymer
h(x)>0 u r. 5. (puc. 86).

HsMmeHenne 3HaKOB ¢yHruuu h (x) ynob6HO HJIIIOCTPUPOBATH
¢ TOMOUIBI0O BOJHOOOpPa3HOI KpPHBOH (ee HAa3HIBAIOT «KpHBOMl
3HAKOB»), KOTOPYI0 4YEPTAT CHpaBa HaJeBO, HaYMHasg CBepXy
(puc. 87). DTy uANIOCTPAUMIO HYXKHO INOHMMATh TaK: Ha TeX
IIPOMEKYTKaX, I'ie dTa KpuBasdg NPOXOJMT BHIIIE KOOpZHMHATHON
npsaMoii, BEIMOJHAETCA HepaBeHCTBO A (¥)>0, Ha Tex e IpoMe-
MYTKAX, IZe KpuBadg NPOXOAMT HMIKe IPIMOH, HMeeM h (x)<<O.

1A nmpoBeZeHHOro BHIIIE PacCCyXJeHHS OBIJIO HeCYILeCTBEHHO
KOJIMYECTBO JIHHEMHBIX MHOMKHTEJEeH B YHCJHTeJIe U 3HaMeHarTeJe,
a TaK)Ke B3aMMHOe PacIlOJIOKeHHe KOPHel YHCJIUTeNss U 3HaMeHa-
TeJss ApobU HAa KOOpAMHATHOH npamou. IlosToMy OHO MPHUMEHHUMO
U AaA QYHKIUH BHAA

_ (x—a) (x—a)) ... (x—an) '
f (x)— (x-——bl) (x-—bz) oo (x—bk) ’ (1)
rIe Yuca @i, @9, .., Gn, D1, b2, ..., br HOIapHO pasauuHbl. U3MeHeHHE

3HaKOB ¢yHrmuu f(X) MBI TakK’Ke MOYKEM MHJJIIOCTPHUPOBATH C
IIOMOLIBIO KPHBOIl 3HAKOB, KOTOPYIO 4YEPTAT cipaBa HajeBO, HaUH-
Has CBepXYy, M IPOBOAAT Yepe3 BCe OTMeUYeHHbIe Ha KOOPAWHATHOM
OIPAMOH# TOUKH @1, G2,y «oey Gny b1, boy ..., bz. Ha 2TOM OCHOBAH MeT0d
nPOMENYTKOE, KOTOPHIII C ycIleXoM IpPUMeEHseTcA JAJA pelleHUud
PaliHOHAJIBHEIX HepaBeHCTB.

IlIpumep 1. Peuiurs HepaBeHCTBO

(x+5) (x—+3) (x+/2)
Br—8) x5 O

! DTror MeTox MHOrZAa Ha3HBAIOT
MEeTOOM HHTePBaJIOB,
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PemnieHue BpimosHuM mnpeo6GpasoBaHUs JeBOH 4YacTH He-
pPaBEHCTBA

(£+5x—V3) x+v2)
2(x—--§->-4(x+i)
2 4
U YMHOJKPIM obe yacTH HepaBeHCTBa Ha 8; MNOJIYYHUM HepPaBEHCTBO

(x+5) (x—/3) (x++/2)
(D)

H3meHeHnne 3HaAKOB (QyHKIUHU f(x)--

<0, paBHOCHJIBHOE JaHHOMY.

(x +5) (x—+/3) (x ++/2)

()

JIIOCTPUPYeM C NOMOIIbI0O KPHUBOH 3HakKoB (puc. 88). 3HaueHus X,
npH KOTopHX f (x)<<0 (3aIITPHXO0BAHO), YyAOBJIETBOPHAIOT CJEALYIO-
UMM HEpaBEHCTBaM:

nJi-

x<—5; —2<ax<—2; 2 oxaq.

ITO pellleHUs HCXOAHOI'0 HepaBEeHCTBA.
x—3)(x+2)

IIpumep 2. Peuiute HepaBeHCTBO ( 7 < 1.
x%—x—
PemeHue Hmeem —x—f‘,—:—i———-1<0
U gajee il > 0.

(x—1) (x+1)

x-+5
(x—1) (x+1)
(puc. 89). C ee nNoMOUBI0 HAXOAMM peIIEHHS HEPABEHCTHA:

Haueptum xKpuByio 3HakoB AjaA GyHKuuu f (x)=

—5<<x<<—1; x>1.
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(x—1)° (x+2)

X

NMpumep 3. Peunrs HepaBeHCTBO < 0.

Pemenue Bupamenne (x—1)*(x+2)° obpamaerca B Hyanr mpu x=1
u mpH X= —2, a MPH OCTAJbHBIX 3HAUEHUAX X OHO IIOJIOMKHUTEJBbHO. SHaUYEeHHSA
y—1 u x= —2 YAOBIETBOPAIT AaHHOMY HECTDOTOMY HEPaBEHCTBY, T. €. fAB-
nsioTcs ero pemenusmu. Ilycrs Temeps X 71, x 7= —2, roraa (x—1)* (x+4+2)?>0,
a TIOTOMY, pa3aesHuB obe wuacTH 3allaHHOroO HepaBeHCTBA Ha (x——l)“ (.1‘:-}-2)2

—1
{1 COXpAaHHB GBHaK B3aJaHHOTO HEPaBEHCTBA, NOJYyYHMM HEPABEHCTBO <0,

pPaBHOCHJIBHOE HCXOAHOMY (cm. 1. 125). ITonyyeHHOE HEpaBEeHCTBO MMEET CJEAyIO-
e peUIeHHnsd: 0<x<<1 (puc. 90). B oTBer HYKHO BKJIOUHTL H OTMEUCHHOE

BRINIE pelneHne x = —2.
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125. OcHOBHBIC HOHATHSA, CBA3aHHBIE C pellIcHHEM HEPaBEeHCTB
¢ onEoii mepemenHo#. IlycTh gaHO HepaBeHCTBO f (x)> g (x). Bea-
KOoe 3HaueHUue IIepeMEeHHOM, IIPH KOTOPOM AaHHOe HEePaBEeHCTBO C
IIepeMeHHOl ofpamiaeTrcsa B BepHOe YHCJIOBOE HEpPaBEHCTBO, HA3HI-
BaeTca peulenuem Hepaesencrea. Peuwwurv HepaseHCTB80 ¢ nepemen-
HOUL — 3HAa4YuT HalTH BCe ero pelleHHs MJIH JA0Ka3aThb, YTO UX HeET.

JIBa HepaBeHCTBA C OJHOI IIepeMeHHOIl HAa3LIBAIOTCS PABHO-
CUNbHLIMU, €CJIN PeHIeHHUs STHX HEepaBEeHCTB COBIAZAaioT, B 4acT-
HOCTH, HepaBeHCTBA PABHOCHUJIBLHBI, €CJIM 00a He MMEIOT pellleHUi.

IIpu pemieHuH HepaBEeHCTB OGHIYHO 3aMEHAIOT JaHHOE HepaBeH-
CTBO Apyrum, 6ojsiee IPOCTHIM, HO PABHOCHJIBHEIM JAAaHHOMY; IOJY-
YeHHOe HepaBEeHCTBO CHOBa 3aMEHAIOT 00Jiee NPOCTHIM, PABHOCHJIb-
HBIM JaHHOMY HepaBEeHCTBOM M T. J. TakKkHue 3aMEHBI OCYIIeCTBJA-
IOTCA Ha OCHOBE CJEZYIOIIMX YTBepKIecHUI.

T.5.1. Ecau u3 ogHOM yacTy HepaBeHCTBA IIEPEHECTH B APYryIo
cjlaraeMoe C IIPOTHBOINOJIOMHBIM 3HAKOM, TO MOJIYUUT-
CA HEepPaBeHCTBO, PABHOCHJIbHOE AAaHHOMY.

T.5.2. Ecan ob6e yacTH HepaBeHCTBA C OAHOH IepeMeHHON yM-
HOXHUTb HJIM Da3AesjIMTh Ha OAHO M TO Ke IOJIOXH-
Te€JIbHOE YKCJIO, TO IOJIYUHUTCH HepaBeHCTBO, PABHOCHJIb-
Hoe JaHHOMY.
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126. JImHeiinpie HepaBeHCTBA C OJHOM NepeMenHOM. JluHeli-
HbiM Ha3bIBaeTCA HepaBeHCTBO Buja ax b (MM COOTBETCTBEHHO
ax b, ax = b, ax < b). Ecaiu a >0, To HepaBeHCTBO ax > b pas-

b .
HOCHJIbBHO HepaBEHCTBY x>-;- (ecm. T. 5.2), 3HaUUT, MHOXKECTBO

. b
pelnleHHyl HEepaBEeHCTBA €CTh IIPOMEKYTOK (7; -+ oo). Ecanu
a<<0, TO HepaBeHCTBO aXx™>b paBHOCHJIBLHO HEPABEHCTBY X <

b .
<—a— (cm. T. 5.3), 3HaYUT, MHOXKECTBO pellleHUIl HepaBeHCTBa eCThb

b /
IIPOMEXK YTOK ( — 003 ;—) . Eciu ¢ =0, TO HepaBeHCTBO MPHHHUMAET

Bug O.x > b, T. e. OHO He HMeeT pellleKui, ecau b >0, u BepHo npHu

A1008IX X, ecau b<<O.

MHorue HepaBeHCTBA B IIpollecce IIpeofSpa3oBaHHU CBOAATCA K
JIMHEUHBIM.

IT pu m e p. Peuiuth HepaBeHCTBO

2(x—3)+5(1—x)>3(2x —5).
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PenieHue PackpeiB CKOOKH, HOJIYyUIUM:

2x —6+5—5x—>6x—15,
—3x—1>6x—15.

Hanee umeem
—3x—6x=>=—15+1,
— 9x = — 14. (1)

Ilo Teopeme 5.1 3TO HepaBeHCTBO PaBHOCHJIBHO 3afaHHOMY Hepa-
BeHCTBY. Paszesrum Teneps 06e yacTu HepaBeHcTBa (1) Ha oTpurna-
TeJIbHOe YuCjI0 — 9 U u3MeHUM 3HaK HepaBeHcTsa. Ilosnyuyum coriac-
HO TeopeMe 5.3 HepaBeHCTBO, PaBHOCHJIbHOe HepaBeHcTBy (1):

14 o
X <—§- . SHaYUT, MHOKECTBO PellIeHUif 3aaHHOr0 HepaBEHCTBA eCTh

14
IIPOMEK YTOK ( — 00} -9—].

127. CHcTremMsl HEpaBeHCTB C OZHOH mnepemenHo#. IoBopar,
YTO HECKOJIBKO HEPABEHCTB C OAHOM IIepeMeKHOo# 00pasyorT cucremy,
€cJIM CTaBUTCH 3ajadya HaUTH Bce O0O0IIue peleHHs 3aXaHHBIX
HepaBeHCTB.

3HaveHHUe NepeMeHHO#, IPU KOTOPOM KaJoe HepaBeHCTBO CHUC-
TeMBl oOpamiaeTca B BepHOE YHCJIOBOE€ HEpaBEHCTBO, HA3bIBAeTCH
peuitenuem cucCremv. HepaseHCTs.

Hepasencrsa, ofpasymouiue cucreMy, o6beAMHAIOTCA QUTYPHOH
ckobkoi. Hamnpumep, 3amuce 2x—1>3, o3HayaeTr, 4YTO Hepa-

3x —2<11 ’
BeHCTBa 2Xx —1>3 u 3x —2<<11 o6pasyror cucremy.

HNuorpa ucnosie3yercd 3anuch B BUZAE ABOMHOTO HepaBeHCTEBA.
2x 41 >1,
2x+1<<5H MOMKHO 3anHcarTh
B BHJe ABOMHOro HepaseHcTBa 1<<2x 41 <5,

Hanpumep, cucremy HepaBeHCTB
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IIpumep 1. Pemuurs cucreMy HepaBeHCTB

{ 5+2>3x—1,
3x+1>T7x —A4.

Pewm en ne. Ileppoe HepaBeHCTBO cHCTeMBI NpeoGpasyercs B
3
PaBHOCHJIbBHOE €MY HepaBeHCTBO X > ——» & BTOpOe — B Hepa-
51
BEHCTBO x<T. Takum obpasom, 3ajauya CBOAHTCA K peIIeHUIO

CHCTEeMBbI

3
x> _-é_’

5
x<-Z'.
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C momompbio KoopaHMHATHOM npamoi (puc. 77) HaxoAHMM, UTO

MHOJKXEeCTBO pemeHHﬁ CHCTEMBI €CTb HHTEepBaJl (—-—g—; —i—).

IIpumep 2. Pemints cucreMy HepaBEHCTB

8(x+1)— < —7.282,

22—+ +6<4x—3.

PemeHue. Buonorsus mnpeoOpa3oBaHHA KaXAOro H3 He-
paBEHCTB CHCTEMBI, MOJIYyUYHUM:
56
X < ""“5" ’
27

3HayeHHT X, YJOBJIETBOPSAIOIIHNX OJHOBPEMEHHO HepaBeHCTBaAM
56 27
r<——F | x}—,‘;—, HeT, 3HAUMT, 3aJlaHHAs CHCTeMa HepaBeHCTB

He MMeeT pelmeHHH.

128. /IpoGHO-IMHelHbBIe HEePaBeHCTBA. PaccMOTpHMM npHMepHI
pemeHua HepaBeHCTB.

IHpumep 1. Pemmurs HepaBeHCTBO git; > 0.

Pemenne. [pob6b monoxurejarHa, €CJIU YUCJIUTENb U 3HaAMe-
HaTeJb ee UMEIOT ONMHAKOBLEIe 3HAKHU, T. €. IHOO 06a MOJIOKHUTENb-
HBI, 160 06a oOTpHUATENbHB. SHAYUT, MBI IIOJIyiaeM JBeé CHCTe-
MBI HEPaBEHCTB:

{2x+1>0, . {2x+1<0,
8x—2>0 "M | 3x—2<0.

- 1
U3 nepsoit HaXoAUM X>—5

2 2
x>"'é"', To eo x> 3 ]




