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IIpegucinosue

IMoco6ue npozomkaeT cepuio y4eGHBIX Mocobuil I0 MaTeMaTHKe 1107,
penaxiueit A.JI. CemeHoBa u U. B. flleHKO, MOCBALIEHHBIX MOATOTOBKE
K EI'D no maremartuke B 2013 1.

Ipy pemenyuy npaxkTudecky 060l MareMaTU4YeCKO# 3aJjadyl IPHUXO-
JAMTCs TIPOM3BOAUTL Npeobpa3soBaHUA YHC/IOBBIX, ajirebpanyecKux WIH
OYHKIIMOHANIBHBIX BhIpaXKeHHMH. V1 XOTA caMM 3TH npeobpa3oBaHus He
ABJIAIOTCA CAMOLIENIbIO, OHH TIPEACTABIAIT CO60i JOBOIBHO 3¢ peKTUBHOE
cpeAcTBO (IpUYE€M MHOTAA — YYTh JIM HE €AUMHCTBEHHO BO3MOXKHOE) A
pellleHuA 3afavu.

Cka3aHHOe 0COGEHHO OTHOCHTCA K 3aZjadyaM Ha pellieHHe ypaBHeHHH
WM HepaBeHCTB. IMeHHO TakuM 3aJayaM M MOCBSAILIeHa HACTOsasA KHH-
ra, B KOTOPOH pacCMOTpPeHbl OCHOBHBIE THIIBI ypaBHEHHI U HepaBeHCTB,
a TaKkKe pasJIMYHble METOABI UX pelleHUH.

YuraTeio IpeAaaraloTca HECKONbKO HAaGOpOB JUAarHOCTUYECKUX 3a-
Aau. Kaxapiii takoif HaGop BKiIouaeT B cebd palOHaIbHBIE, Uppaly-
OHaJbHble, TTOKa3aTeJbHble, JorapudMUyecKue, TPUTOHOMETpHYecKUe,
cogepxkauiie MoxyaM (aGCOMOTHBIE BEJUYHHBI) U KOMOMHHDOBaHHbIE
ypaBHeHUA U HepaBeHcTBa. HavanbHas AuarHocrudeckas pabota conep-
KUT 33/1a44, KOTOPHIE Pa3OupaloTca Zalee B Kax/JoM aparpade. YpoBeHb
CJIOXKHOCTH 33/iay C/IeAYIOINUX IIeCTH AUarHOCTUYEeCKUX paboT Bo3pacTaeT
C pOoCTOM HOMepa paboThL.

B kaxxg0M naparpade npuBeAeHH 3aauy i CAMOCTOSATENBHOTO pe-
1eHus (TPEHHPOBOYHBIE U MOATOTOBUTENbHBIE). B cyyae BO3HHKHOBe-
HHSA HENPEOJONUMBEIX TPYAHOCTEH MPH pellleHHH KaKux-Tubo 3ajay nepe-
xoAuTe Kk 60siee IPOCTHIM, ITOATOTOBUTENIbHBIM 33ZauyaM 10 COOTBETCTBY-
Iomieii Teme. [Tocsie 3TOro CHOBa BO3BpallaiTech K TPEHHPOBOYHEIM 3a/a-
yaM. B KOH1Lle KHUT'Y UMEETCS CITUCOK JUTEPATYphl AJIs1 CAMOCTOSTE/IbHON
HOATOTOBKU K 3K3aMEHYy.

Hamy pekoMeH/allMH TaKOBBI:

— BBHINOJIHUTE AUATHOCTHYECKYI0 PabOTy U CBepbTe N0NyueHHbIe BaMu
OTBETHI C OTBETAMH B KOHII€ KHHUI'M — KaXXJad HepellleHHaA 3aAada H Kax-
Ablii HeBepHBIN OTBET ABJIAETCSA JIA BaC CUIHAIOM K AelCTBHIO;

— BHHUMAaTe/IbHO MPOYUTAiTe IpeANOXKEeHHBle MeTOANYeCcKHe peKo-
MEeH/]alliy ¥ NpHUMEpHl pellleHri BcexX 3aay AUarHOCTH4ecKoi paboThi,
CpaBHMB MX C TEKCTaMH BalIKX pellleHUH v o6paTuB ocoboe BHUMaHUe Ha
HMMeEIOIUecs Pasiniusa MeXay HUMH;

— NOC/IeI0BATeNbHO pelllaiiTe AuarHocTHyeckue pabort 1—6 (pac-
MOJIOXKEeHHbIE B NIOPAAKE BO3pacTaHUs TPYAHOCTU 3ajayv), nepeMexxas ux



4 [IpeaucioBue

C TPEHHPOBOYHLIMHU U JUArHOCTUYECKMMH 3aJa4aMy — MPex/e BCEro no
TEeM TeMaM, KOTOpble BbI3BIBAIOT HAKOOJIbIIME 3aTPYAHEHHA.

HazeeMcs, 4To HaBbIKM pelleHMs 3ajay, IpeAJaraeMblX B HacToALeH
KHHTe, TOMOTYT LIKOJIbHUKaM B OyAyllleM yCIIelIHO cAaBaTh CaMble pas-
Hble 9K3aMEHBI 110 MaTeMaTHKe.

PaboTa Haj U3aHKeM BBHITIOAHEHA MPU nogjepxke Poccuiickoro ryma-
HUTapHOrO $oHza, mpoekT N2 08-06-000144a.

ABTOpHI 6arogapHbl A. B. CeMEHOBY, IIPOYHTABIIEMY BCIO PYyKOIHCH,
cZenaBllieMy Pl COAePXXaTelbHBIX 3aMeYaHUit U NpeasIoXKeHUH, yaydiia-
IOLMX TEKCT B LIEJIOM.

B noaroroBke HacToALlero u3gaHuA GONbLUIYIO TOMOLIb aBTOPaM OKa-
3aJM CTYAEHTBl MeXaHMKO-MaTeMaTudeckoro ¢axynsreta MI'Y umeHH
M. B. JloMoHocoBa A. TpemnanuH, A. ToaHeBa, O. 3aruetuHa, 1. Hetai, Ko-
TOPbIe NIPOpelIasy BCe 3aJa41 U BHIBEPWIM OTBETHI K HUM.

ABTOpEHI 6/1arogapHbl BCeM, KTO coobiiua 06 oneyaTkax ¥ IPUCIa 3a-
MedaHHWs K IepBOMY U3/aHUIO.

H. H. Cepzees, B. C. [langépos



BBenenue

IepBas yacTs (4acThb B) BapuaHTa EI'D no mateMaTuke NpezcTaBieHa
3aZla4yamMu C KpaTKUMM OTBETOM, BTopas yacTb (4acTs C) COCTOUT U3 LIECTH
3aZla4y c pa3BepHYTHIM OTBETOM.

OCHOBHOM IIeJIbI0 9TOH, TaK CKa3aTb, «By30BCKOM» YaCTH BapHaHTa
(B oTIMuMe OT MepBOii ero 4acTH, HOCAILEH XapaKTep «3adeTa» 10 Kypcy
MaTeMaTHKH cpeJHeil 1Kok siBiseTcs AnddepeHIanys BhITyCKHIKOB
B OTHOIIEHWH UX BO3MOXHOCTel AanbHeiiero o6yyeHus B By3ax C pas-
JIMYHBIMK TPe6OBaHUAMU K MaTeMaTHYeCKOI IIOArOTOBKE yJaluXcs.

3azaHus BceM YacCTH 2 B L[eJIOM IIpeJHa3Ha4YeHb! JJI IPOBEPKHU 3HaHHI
Ha TOM YpOBHe TpeGOBaHMUIi, KOTODHII TPAZULHUOHEH B By3aX C IPOQWIb-
HBIM 3K3aMeHOM II0 MaTeMaTHKe.

HTorom paboThl BHITyCKHMKA HaJ KaXJ0i 3azavyeit Tuna C ABaAeTca
Ipe/CTaB/lIeHHbIEe UM Ha 5K3aMeHe:

® OTBET Ha IOCTABJIEHHBIH B 3a/laHUH BONPOC,

® TEKCT peHIeHUs 3aavuH.

[To GonpmoMy cyeTy, OTBET K 3aZaye TakKe MOXKHO CYHTAaTb HEOTH-
e€MJIEMOH 4acThbIO ee peuwieHus (B IIMPOKOM CMBIC/IEe), YTO MBI M NOApPA3y-
MeBaeM B JaibHeiinleM. PellleHHe 3anychiBaeTcs B CHelalbHBIN 61aHK
0TBeTOB N2 2, BbIJaBaeMblii BHIITyCKHUKY HEIlOCpeACTBEHHO Ha SK3aMeHe.

3a pemeHue 3aAa4v C3 Ha 3K3aMeHe MOXKHO ITOMyYUTh OLeHKy B 0, 1, 2
win 3 6asna. He MakcHMMaibHO BO3MOXKHOE KOJMYecTBO 6aIIoB 3a 3a4a-
4y CTaBHTCS B TOM CJIydae, €C/i B ee pellieHUH IPUCYTCTBYIOT OIIKMOKH,
HETOYHOCTH WIM HejocTaTKU obocHoBaHuA. [ToguepkHeM, YTO Ha 3IK3a-
MeHe OliEeHHMBaHHe pellleHus 3aJavyd JODKHO MPOU3BOAUTHCA B CTPOTOM
COOTBETCTBUHU C 3apaHee yTBEep)XXAEHHBEIMU Kpumepusamu.

Jlajexo He NpasgHBIM ABJSETCA BONPOC O TOM, Kakue cnocobut pele-
HUA 33/]a4M Y 3aIIMCH ee OTBETAa AOMYCTUMEI Ha eJUHOM rOCyapCTBEHHOM
3k3aMeHe. [1aBHEIM Tpe6oBaHHEM K pellleHHI0 6bUla U OCTaeTcs ero mMa-
memamuueckas NpasuibHOCMb, @ UMEHHO:

® B OTBeT He0GXOAUMO BKJ/IIOUHUTH TO/MBKO BEpHbIe 3HAYeHHs UCKOMOMH
BEJIMYMHBI, IPUYEM BCE;

o dopMa 3amucH OTBETa MOXKET ObITh 10601 M3 YIIOTpeGIAeMbIX B CO-
BpeMeHHOI1 y4e6GHoOI uTeparype;

® TEeKCT pellleHHA JOKEH CIIY>KUTh pealbHBIM 060CHOBaHHEM (TOYHee,
A0Ka3aTeNbCTBOM) MPaBWIbHOCTH ITOMYYEHHOTO OTBETA;

¢ TIpK pellleHUH 33a4M Ji1060ro cofepaHus npueMIeMs! Jo0ble Ma-
TeMaTHyecKue MeTOAbl — anrebpanyeckue, QyHKUHOHANbHBIE, rpaduye-
CKHe, reoMeTpHYecKye, Jorudeckue, KOMOHHATOPHBIE U T.A.;



6 BeeseHue

® PalMOHAJILHOCTD pelleHusA, PaBHO KakK ¥ ero HepallMOHaJIbHOCTb, Ha
9K3aMeHe BO BHUMaHUE He [IPUHUMaeTcs.

Haumnas ¢ 2010 roga, Mozenb OLieHUBaHUA pelleHUH 3aja4 yacTu C
3HAYMUTEJIbHO U3MeHeHa.

HoBrle KpruTepyH OLEHKH OCHOBBIBAIOTCA HA CJeAyIOUIMX IPUHIMIIAX:

e [IpoBepsieTcsl TONIbKO MaTeMaTHYECKOe CoAepKaHHe IIpeCTaBIeHHO-
ro pelleHHus; IIOrPEeIIHOCTH ero odopMieHHs He ABJIAIOTCA IOBOAOM JJIA
CHIDKEHHA OLIEHKH.

e OTBeT MOXXeT GBITb 3alKMCaH B JJI0OOM BHe; OolleHHBaeTca He ¢popma
3alMCU OTBETA, a €ro NPaBWIbHOCTD.

¢ CreneHb NOAPOGHOCTH 06OCHOBAHUH B pelIEHHH JO/DKHA OBITh pa-
3yMHO JOCTaTOYHOM; NPETEH3UH K PelleHUI0, CBA3aHHbIe C OTCYTCTBHEM
CCBUIOK Ha IpaBOMEPHO HCIIOJb3yeMble CTaHAapTHbie GaKThl M IIpaBUIa
(xak-To: GOPMYJIBI COKPAUIEHHOIO YMHOXeHUs, $opMy/nia KOpHel KBaj-
paTHOTO YpaBHeHMs, JeHCTBUA CO CTEMEHAMU WK JorapudpMamu, CBOM-
CTBa HEPABEHCTB U MHOTHe-MHOTHE JIpYTUE), He NPeAbAB/IAIOTCS.

e PemeHue 3azayy, B KOTOPOM OOGOCHOBaHHO MOMYYEH NMPaBWIbHBIM
OTBET, OLIeHUBAETCA MAaKCUMa/IbHBIM YMCJIOM OasI/oB.

e Hanuyre npaBWIbHOTO OTBETA IPH MOJTHOM OTCYTCTBHUU TEKCTA pe-
LIeHUs OLeHUBAETCHA B HOJIb 6a/I/IOB.

e HexoTophle NMOTpeIHOCTH pellleHWH, He OKa3aBllye CyllleCTBEHHO-
ro BJAUAHUA Ha ero 060CHOBAHHOCTh ¥ NPUHUHUITHAIBHYIO IPaBWIBHOCTD,
MOT'YT paclleHMBaTbCsA KaK OIIUCKU U HE IPUBOJAUTD K CHIDKEHUIO OLEHKH.

e Eciii Ha kakoM-1H60 3Tarne pellleHUs JomylieHa rpybas omubka, To
ZDYTHe ero 3Talbl, IpoBeAeHHbIe B paboTe NpaBWIbHO, MOTYT GBITh, TEM
He MeHee, OLleHeHbl NOJIOKUTENbHO, B COOTBETCTBUU C KPUTEPHUAMU.

e [Ipy onpeseneHNH UTOTOBOI OLEHKU pellieHMs BhIGHMpaeTcss MaKCH-
MaJIbHO BO3MOXHOE YMCIO 6aiioB, KOTOPOE MOXXHO BHICTABUTH 32 HETO
B COOTBETCTBHHU C YTBEPXKAEHHBIMH KPUTEPUAMHU.

¢ [Ipy mpoBepke OpUrHHAJIbHBIX WIM HECTAHAAPTHEIX PellleHUH Ha K-
3aMeHe BbIpabaThIBaIOTCS YaCTHblE KPUTEPUH HX OLIEHKH, COOTBETCTBYIO-
mue (aHaJoruyHbie) oOLINM.

INogroToBKa K npeAaaraeMoit opme ak3aMeHa I10 MaTeMaTHKE COCTO-
WUT He 8 HAMACKUBAHUU BBHIMYCKHHKA Ha KaKUe-TO OlNpe/ieJIeHHbIE THIIH
3ajad, a B CUCTEMaTHYE€CKOM M 0OCTOATEJIbHOM H3Yy4eHHMH CaMOro Ipej-
MeTa KaK Ha YpoKax B LIKOJIe, TaK U B IIPOLECCE CAMOCTOSTENbHON paboTh
Y4eHHKa.

IMpu MOATOTOBKE K TPEHUPOBOYHBIM U MOATOTOBUTENIbHBEIM 3aaHHUAM
HY>KHO Y4ecTb Cjeylollye TPU acleKTa.

e Bo-1nepBhixX, eAUHBIN rocylapCTBEHHBIM 3K3aMeH B L[€JIOM OIIUpaeTcs,
KOHEYHO JXe, Ha WKOAbHYI0 npozpammy. [103TOMy yBepeHHOe 3HaHHe
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nporpamMMbl 10 MaTeMmaTHKe M XOpolllee BjlafleHHe elo — Heob6xoaumoe
ycaoBHe ycrnemHo# cgayu EID. Ora mporpamMma B OCHOBHOM oIpeje-
JleHa U TNoAKpeIUIeHa OIDOMHEBIM KOJHYECTBOM CaMBbIX PasHOOOGpasHbIX
y4e6HuKoB. OfHaKO cpeay o6HINA Y4eGHUKOB [0 MaTeMaTHKe COBETYeM
BBIGUpATD Te, YTO OTIMYAIOTCA GObIIeH IIyGHHOM TPOHUKHOBEHUS B U3-
JaraeMblif MaTepHal M pacCyMUTaHbl Ha GoJjee BAYMYHMBOIO y4allerocs.
OTH KayecTBa y4eOHHMKOB CIIOCOGHHI B IIePCIIeKTHBE OKa3aTh JK3aMeHye-
MOMY CYIIIECTBEHHYIO TIOMOIIb.

® Bo-BTOpHIX, YTOGHI MOATOTOBUTHCA K KAKOMY-THGO 3K3aMeHy, BOOO-
ule, HY)KHO, AJIA Hadajla, U3ydYHUTb UCMOpUI0 80Npocd, a UMEHHO: Y3HATh,
KaKue 3a/a4 JaBajlMCh HAa 3K3aMeHe B IPOIUIbIe robl, KAKMMH MeTo/a-
MU MpeAnosnaranoch UX pemaTs, KakoBbl Obutn Tpe6oBaHUA K Ux odpopM-
JIeHMIO U T. I. KpoMe Toro, ciieayeT caenaTh OnpaBKy Ha HOBBIE KPUTEpHH
OLIeHHBAHHUA, I 4e€TO MeeT CMBIC/I BHUMATEIbHO M3yYUTh AEMOBEPCHIO
IPEeACTOALIEro 3K3aMeHa, JOCTYIHble NIPO6GHEIe WK TPEHHPOBOYHbIE Ba-
pPHMaHTHI, a TakXke ApyTHe MaTepUabl, Aaoiipe Gojee NOJHOE NpeJCTaB-
JieHue o Byayuiux 3azagax.

¢ B-TpeTbuX, KeJaTeJIbHO UMeTh HEKOTODHIH 3anac npouHocmu, T.e€.
3HaTb U YyMeTb HeCKOJbKO 6OJjblile TOr0 MUHHMMYMA, KOTOPHIM BHITEKAeT
U3 OIbITa NpeAbIAYIINX 3K3aMeHOB. BeAb He cekpeT, YTO BapHaHThl 3K3a-
MeHallMOHHLIX 3a/laHui NOCTeNeHHO PasBUBAIOTCA M YCIOXKHAIOTCA: TO,
YTO paHbllle Ka3aJoCh HOBBIM U TPYAHBIM [ BOCIIPHATHA, CO BpeMeHeM
CTAaHOBUTCA INPUBBIYHBIM U IJIEMEHTapHBIM. B obuleM, Hejb3sd OpHeH-
THPOBAaThCSA TONBKO Ha BUEPALIHMIA JeHb. A YYUTHIBAs, YTO OXH/AEMbIe
B 2013 rozy 3azayu tuma C 6yZyT B 3HaUYUTENbHON Mepe OIUpaThCAd Ha
OMNBLIT BCTYNMTEIBHBIX 3K3aMEHOB, Xopoiio Gl npuobpectu u nmpopabo-
TaTb COBPEMEHHbIe NMOCOGUA I MOCTYMAKIINX B By3bl, COZepiKallue
rpaMOTHBIE OAOODKH 3aa4 U BO3MOXKHBIX METOAOB HX pelleHus.



JuarHocTunyeckas pabora

2x*—-3x-5
x2—3x+3
2x% —3x
x?+2x—3

1. Pemrite HEpaBEHCTBO <0.

2. PellivTe HepaBeHCTBO ch
3. Pemmure HepaBeHeTBO 0,174 < 10 000.
4. PemiviTe HepaBeHCTBO
x*—16
do g SO
5. Pemnre HepaBeHCTBO log 5 (x2—2x—-5)=2.
6. Pemute HepaBeHCTBO

108,42 (7x% = x%) +108 1 5)-1 (x* = 3x) > log sz V5 -

7. Petrite ypaBHeHUe vx —1=3 —x.

Vx2—-1-2v/1-x
8. Peuinite HepaBeHCTBO <0.

Vx+7-1

9. Pemure ypaBHeHue |x — 1|+ 2|x —3|=5—x.

10. Pemvite HepaBeHCTBO 2||x — 2| — 3| < x + 4.
11. PemuuTe HepaBeHcTBO x (|x% — 1| —2|x —1|) <0.
12. HatizauTe Bce KOPHU YpaBHEHUA

sin2x —3 = 3cos2x

.E)
J2 M

13. PemnTte ypaBHeHUe

SR}

Ha IIPOMEeXYTKe [—

6sinx+2cosx = 0.
14. Peurute HepaBeHCTBO
2X
10°*.10Y" " < 1000000.

15. Peminte ypaBHeHHe

332 —log, (2 — 3x) = 3273% —log,(3 — 2x).



JuarHoctuyeckan pabora

16. Pelrnre HepaBeHCTBO

52+l ¢ \/3 sin(ﬂ:x— arctg %) +4COS(TCx — arctg %)

17. Pemure cucremy
2% +22-x >3 _20,5’
logz x +1logys x < 1.

2 YpasHeHus n HepaBeHCTBa



§ 1. PanimoHa/IbHbIE YPaBHEHHA M HepaBeHCTBA

BCHKOC_YPQBHCHUC WIH HepaseHCmMae0o OTHOCUTEIbHO HeusgecmHoli x 3a-
NMHCBIBAETCA B BUJE

fx)vg(x),

rae f(x) u g(x) — HEKOTOpbie BHIPXEHHMA ', 3aBUCALINE OT IepeMeHHOM
X, a V —3[iech ¥ BCIOAY HIXXE OAHH M3 3HAKOB =, <, >, &, 2, #.

K npocrefininM paiHOHaNILHHIM YpPaBHEHHUAM ¥ HepaBeHCTBaM MOXXHO
OTHECTH, BO-NIEPBHIX, JIUHelHOe

ax+bvoO,

peumiaeMoe CTaHAapTHBIMHU npeoﬁpasoaaﬂmen, H, BO-BTODBIX, Keabpam-
Hoe

ax?*+bx+cv0 (a#0),

JieBasi 4aCThb KOTOPOTr'O NpeACTaBasAeT cobol keadpammbiili mpéxwnen f(x).
Ilapa xopHell KBaApaTHOTO ypaBHeHUA 3aaéTcs popmyoit

_ —bxyb*-4dac

X = 2a

O6b14HO B 3TOM dOpMyse KODHHM 0603HAYAKOTCA X) 5, HO TOT/AA HE fC-
HO, KaKOl M3 HUX COOTBETCTBYET 3HAKY «IUIIOC», @ KaKOH — 3HaKy «MH-
HyC». JTUM YUCJIaM pa3pellaeTcs U COBNaAaTh: B 3TOM CJIyyae KBaJlpaTHOe
ypaBHeHHe GOPMaIbHO MMeeT TONIbKO OAMH KOpPeHb2,

Ji pelieHUA e KBaJpaTHOro HepaBeHCTBa OLIBAaeT I0JIE3HO:

® Pas3JIOKUTH €ro JIEBYIO YacCTh Ha JIUHelHble MHOX¥UMeU, T. €. IIPUBe-
CTH €€ K BUAY

fO) =alx—x)(x—x_);

® NPYMEHUTS Cjlefylolllee OCHOBHOE YTBep)KJeHHE O 3HaKe KBaJpaTHO-
ro TpE€XWIeHa: nycms

a>0,
moz0a HepaseHcmeo
fx) <0
B8bINOJIHEHO Mema_y KOpHAMU, a HepageHCmMmeo
f)>0

8blNOJIHEHO 3d KOpHAMU.

! pynkumuy.
ZA KBaJZpaTHbIH TPEXWIEH — NO-TIPeXXHeMy JBa.



§ 1. PanMoHaIbHEIE YpaBHEHUA U HEPABEHCTBA 1

3jech TpeAnofaraeTca, YTO NMOAKOPEHHOE BbIpaxkeHHWe, UTypupy-
folee B GopMysie KOpHeil KBafipaTHOTO TPEXWIEHA M HA3hIBaEMOE ero
OucCKpuMuHaHmom, NPUHUMAET HeOTPULlaTelbHOE 3HayeHHe. B mpoTus-
HOM CJIyyae — KOpHeil HeT, pasjioKeHHe Ha JIMHeHHble MHOXHUTEIH He
BO3MOXXHO, a KBaZIpaTHHIl TPEXWIEH BO BCeX TOYKAX MMEET OAWUH ¥ TOT
e 3HaK.

IIpumep 1.1. Pemute HepaBeHCTBO

2x2—-3x -5
LX TOX T o
x2—3x+3 <O.
Pemenuel
2x%2—-3x-5
EX TOX T
x2-3x+3 <0,

(x—2,5)(x+1) <0, Takkakx*—3x+3>0 (D <O0).

Omeem: —1<x<2,5.
OCHOBHEIM CHIOCOOOM pellleHHss HepaBeHCTBA

[G) 00 .. VO,

JieBas 4acTh KOTOPOTO NpeAcTasisieT coboil mpousBeleHUe, a npaBas —
paBHa HyJII0, CYUTAETCs nepefop BCEX TAKUX CJIyuaeB 3HAKOB COMHOXKHTe-
nei f;(x), Ipy KOTOPHIX NIPOM3Be/ieHre UMeeT Tpe6GyeMElil B HepaBeHCTBE
3HaK.

Memod ummepeanoe NpUMEHSETCS AJs pelIeHHA PAUUOHAILHBIX
HEPaBEHCTB, IPUBEAEHHEIX K CMAHOAPMHOMY BUAY

(= x7)%1(x — xp)k2...0x ~ x,)** v 0,

rae ky, ky, ..., k, — nesnsie yncna®. OH No3BoJIAET OPraHM30BAHHO HCCIIe-
Z0BaTh 3HaK NIPOM3BEJIEHUA, CTOSAILErO B JIEBOM YacTH HePaBEHCTBA, OIU-
pasch Ha cleAylollee PacCyxAeHue:

® TOYKH Xi, Xy, ..., X, PA36MBAIOT YHCIOBYIO OCh HA IPOMEXYTKH >, Ha
KaXXIOM U3 KOTOPHIX ITPOM3BeJeHNe UMeET GuKCcUPOBAHHbLI 3HAK;

e Ha CaMOM npasom U3 NOJyYHBIIUXCS MPOMEXYTKOB NIPOU3BEAEHUE
3aBeJOMO NOJIOHCUMENbHO, TaK KaK Ha HEM IONOXKUTENEH KaXAbIil U3 ero
COMHOXHTeJIEH;

! B TekcTe NpMBOAMMBIX HAMM PELIEHNI BCIOAY MEX/y ABYMA NOCIEAOBATETLHLIMA yPaB-
HEHWSIMHM, HEpaBEHCTBAMH, CHCTEMaMH WIM COBOKYITHOCTAAMH MOAPa3syMEBAeTCA 3HaK paB-
HOCHJIBHOCTH.

2 Bo3MO3HO, U OTPHIATE/bHEIE — TOT/[a COOTBETCTBYIONIME MHOKHTEH C CAMOrO HaYara
CTOAT B 3HAMEHaTeJe.

3 Unmepsanst, oTcioAa ¥ Ha3BaHUe MeTOA.
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e Jlajlee, ecId ABUTAThCA 10 YUCIOBOHM OCHM ClipaBa HajeBO, TO NpHU
nepexofie yepe3 o4epeAHON KOpeHb X; MeHsAem 3HAK MHOXUTENb X — X;
U TOJBKO OH, ITO3TOMY 3HAaK IpoM3BeJeHus 1160 MeHAeTcs — KOFAa CO-
OTBETCTBYIOLIAsA cTerleHb k; HeUETHA, 160 He MeHseTCs — KOTZa OHa YéT-
Ha;

® HaKOHell, /IS 3aBepLIeHHs HCCIeAOBAaHUA JOCTaTOYHO BBIACHHTb,
B KaKHX TOYKaX X; IPOM3BEJEHHE DAGHO HYJIO, @ B KaKUX — He umeem
CMblCNa, YTO ONpejesifeTcs 3HaKOM CTEIeHHU k.

IMpumep 1.2. Pemute HepaBeHCTBO
2x2 —3x > X
x2+2x-3 7 4
PemeHnwue.
2x% — 3x >
x2+4+2x—-3
x3 —6x2+9x
x2+2x—-3
x(x —3)?
L2 <
x+3)(x-1) = 0.

N TN
_.23 M 3 X

Omegem: x<-3,0<x<1, x=3.
ITpu npeo6pa3oBaHUAX BEIPOKEHUIA U, B YACTHOCTH, IIPH Pa3I0KEHHH

HX Ha MHOXHTEIX MHOTZA MOMOTAIOT OPMYNbl COKPAUEHHO20 YMHONMCE-
Hus:

2

N B

0,

(x+y)? = x* +2xy + y? — keadpam cymmoL;

(x— y)2 =x?- 2xy -+-y2 — k8adpam pasHocmu;
(x+y)(x—y) = x* — y* — pasnocms xeadpamos;
(x+y)% = x*+3x%y + 3xy% + y° — ky6 cymmsL;
(x—y)® = x*-3x%y +3xy? — y® — ky6 pasnocmu;
(x+¥)(x?—xy +y?) = x>+ y® — cymma xy6os;
x-y (x*+ Xy +y2) =x3- y3 — pasHocmb Ky608.




TpeHnpoBoYHbBIE 3aja4H

Pewume cnedyrowue ypasHeHus u HepaseHcmada:

1. x% — 2010x + 2009 =0.
2. x*+2010x — 2011=0.
3. x2+2011x+2010=0.
4. x*-2010x +2009 < 0.

5. x24+2010x — 2011 <0.
6. x> +2011x+2010>0.

7. (x+1D*-3(x+1)%2-4=0.
8. (x+1)*-3(x+1)%-4<0.

2,1 i_
9. x +x2 +x+2=0.
10. X% + & +x+ = <0.
X X

X2 4+x+2 x’+x+6

11.

x2 48 x 4
14.?+F—10(3—x).
(2—x?)(x—3)?
(x+1)(x2-3x-4)
(x+2)(x*—2x+1)

4+43x—x?
x* —3x3 +2x?
x2-x-30 >0.
x> +x+1
x2—4x—5<0'
x2—6x+9
X —ox¥zs
5_ax—x22 0

S5x—x*-4
- >
X axt4 > O

15. 20.

16.

=0.

17.

18.

19.

20.

3x2+5x—14  3x2+5x-10"
12. (x—-4)(x-=5)(x—6)(x—7)=1680.
13. (x—4)(x—5)(x—6)(x—7)<1680.

21

22.

23.

24.

25.

26.

27.

28.

29,

30.

31.
32.

33.

34.

35.

36. ———

37.

x?—3x+24
x2—3x+3 <4
x242
x2-1
3x-5 1
x2+4x -5 >3
5—2x
3x2-2x-16
1 1
_ @ >=
x2-5x+6~ 2"
19 -33x
7x2—-11x+4
4 2
1+x + 1-x <l
1 2 1
x—2 +x—l > x°
7 9
(x—2)(x—-3) +x-—
(x—1)(x-2)(x—-3)
G+ +2)(x+3)

(24 3x+1)(x®+3x—3) >5.

2_ oy __ 2x—2
(x*—2x)(2x-2) 9x2_ o S 0.
1 1 1

>
x+6+x—2/ x-3°
7

9
<
x2-—5x+6+x—3+1\0'
1 S 1
x24+8x—97 3x2—5x+2°

<-2.

1.

A

>2.

3+1<0.

>1.
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IloaroroButeapHbIE 3aJa4YU

Pewsume cnedyroujue ypasHeHua u HepageHcmea:

1. 3x%2—7x+4=0.
2.3x2~7x+4<0.
3.3x?-7x+6=0.
4.3x*>-7x+6>0.
5.3x2-7x—6=0.
6.3x*—7x—-6>0.
7.3x* = 7x%2 +4=0.
8. 3x*—7x?+4<0.
9. 3x*-7x2-6=0.
10. 3x* - 7x? - 6 <0.
11. 3x® - 7x®> - 6=0.
12. 3x6 - 7x* - 6>0.

13. (x— 1B -x)(x-2)*>0.

(x — 1) (x + 2)?
-x—-1
x*+4x+4
15. e —x_1 >0.
5x—4
3xr1 <0
2x—3
3x-5
0,7
18. m<0.
x2—6x+8
= =10 >
ﬂ+x+1’0'

20. T<1.

14.

16.

17. >0.

19.

w

21.
22,

23.

<0.

24

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37. ——

38.

39.

40.

x+1
ooy <l
341
x2-5x+6
2x2 —21x+40
—_—
x2+3 20.
2x2 —3x — 459
x2+1 >
__x
x2-3x—4
x+7 . 3x+1
XT /Ly 2XT 2
x—5 2 20.

20.

1.

>0.

+




§ 2. Iloka3aTe/ibHbIe YypaBHEHHA M HEPABEHCTBA

CraHzapTHBIH CrIOCO6 pelleHUs npocmeliwix NOKA3AMelbHbIX YpaB-
HeHHil ¥ HepaBEeHCTB OCHOBHIBAeTCA HAa MOHOTOHHOCTH MOKAa3aTebHOM
YHKIMH, U3 KOTODOI MOMy4YaeTcA CIeAyiollee OCHOBHOE NpAsWIo Om-
6pacsieanus ocHoeanuii’: nycms

a>1,
moz0a ypasHeHue Unu HepaseHCmeo

a vad
PABHOCUWILHO YPABHEHUIO UNU HepaseHCmay

fvg.

B sTOoM npaBwie nociegHee ypaBHEHHe WM HEPaBE€HCTBO MMeeT TOT
Ke 3HaK V, YTO M epBoe, TaK KaK noKasareibHas QyHKIUA C OCHOBaHUEM
a > 1 Bo3pacraer.

Ecnu ke ocHOBaHMe a yZoBleTBOpsAET HepaBeHCTBaM 0 <a < 1, To
B chOpMY/IHPOBaHHBIi Nepexos Heo6XOAVMO BHECTH NONPaBKY, IIOMEHAB
B KOHIIE 3HaK V Ha ob6pammbili A, a UMEHHO: 3HaK > —Ha <, 3HaK 2 —
Ha < U T.J., HO 3HaK = (KaK W 3HaK #) IIpH 3TOM He MeHAeTCs BOBCe.
Bcé aeno B TOM, 4YTO NOKasaTeibHas GYHKUHA ¢ OCHOBaHMEM, MEHbUINM
eZIVHUILIBI, K& He BO3pacTaerT, a yobIBaeT.

Korza ocHOBaHMe CTeNeHH! He SBAETCA KOHCTAHTOM, MOXKET CIYYUTh-
Cfi, YTO NIPH OAHMX 3HAYEHHAX HEU3BECTHOH 2 0HO GOJIbIlE EAUHMIIE], A IPU
ZApyTHX — MeHbllle. M eciiu aTo Tak, TO K&XAbIA U3 NepeuyrncIeHHbIX CIy4da-
eB pa3brpaeTcs OTAEIbHO®.

B ypaBHeHUM WM HepaBEeHCTBE

afvb (a,b>0, a#1),

JieBas 4aCTb KOTOPOr'o yXXe UMeeT H}")Kthﬁ BHJ, a IIpaBas — HET, I10JI0XKEe-
HHYE€ MOXXHO IOIIPABUTH C ITOMOIIBIO TO)KAGCTBa4

b= alogab

OHO Xe MO3BOJAET B cIyvae repeMeHHOro OCHOBaHHUA HCPEﬁTﬂ K HO-
BOMY, 3apaHee BbIGPaHHOMy, IMOCTOSAHHOMY OCHOBAHHIO.

! To ecth norapudmMupoOBaHHe ypaBHEHMS WIH HEPABEHCTBA.

2 Unu napamerpa.

3 A npu HEO6X0AMMOCTH pa3BUpaIoTCs TaloKe M CTyYaH, KOTAA OCHOBAaHHE PABHO HYMIO
WIH Jaxe OTPULATeNbHO.

4 MNpeacrasasiowero coboit, Mo CyIeCTsy, onpeeiieHre 102apu@ma.
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INpumep 2.1. Pemure HEPaBEHCTBO

PemeHwue.

0,14 < 10000.

0,15+ < 10000 (=0,1"%);

x*+4x > —4;
(x+2)? > 0;

x#

-2.

Omsem: x< -2, x> —2.

JU1s1 IpHBeJieHUsI UCXOAHOTO IMOKA3aTeJbHOTO YpaBHEHHA WIH Hepa-
BEHCTBA K HY>KHOMY BUAY MOTYT MPHUTOAUTHCA Cleaytomue gopmynast Oetl-
cmaulil co cmenenamu (31ech U HiDKe cuuTaeM a, b > 0):

a

—X

1,
= Vet (kez neny;

1

—ax:

a*-a¥ =a*ty

(@) =a?;
a*-b* = (ab)*;
a _ (g)

b* b

1*=1;

2

K HepaBeHcTBaM BUAa

mo20a MHOXCUMens

(@ —a®)-hvO

NPUMEHUM Memoo0 3ameHbl MHOY¥CUMes, TT03BO/SIOMUIN CHIBHO YIIPO-
CTHTBb BbIp@XKeHHE B CKOOKAX M COCTOAIIMIA B CIIEYIOIEM: nycmb

a>1,

a —at

MONCHO 3AMEHUMb MHOMUMENEM

mo2o e 3Haka.

f-g
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[Tpu yxasaHHOM 3aMeHe COXPaHAETCA KaX/0e U3 TPEX BO3MOXHBIX CO-
OBITHIA: TONIOXUTENBHOCTh MHOXHTEJIS, €r0 OTPHLATEIbHOCTh U paBeH-
CTBO ero HyJo. I1o cyTH, 3TOT MeToZ Npe/cTaBsAeT coboi nepedpasupos-
Ky chOpMy/MpOBaHHOTO Bbillle MpaBWIa OTGPacEIBAHUA OCHOBaHHMiA, a B
cayyae 0 < a <1 ToT ke MHOXHTeNb @/ — a8 MOXHO 3aMEHHTD POTHBO-
TOJIOXKHBIM MHOXHTeNIeM g — f.

IIpumep 2.2. PelinTe HepaBeHCTBO

x*—-16
—-——4.28_,‘2 Y <0.
PemeHue.
x*-16
4.28—x2 — 8" < O’
2 +4) (2 —-4) B
210—x2 —93x =
x2—4
(10 —x2) —3x
(x—2)(x+2)
oL Te
PR T R

{x_+_2>0,

<0 (rak kak 2/ — 2% u f — g— ogHoro 3HaKa),

x+57%
x # 2.

Omeem: x<—5, —2<x<2,x>2.
3aMeTHM, YTO NOJy4YeHHOe Bhillle HEpaBEeHCTBO

(x®+4)(x*>—-4)
210—::2 — 93« <0

MO>XHO 6bUI0 peluTh 1 6e3 3aMeHbl MHOXKUTEJIS, paCCMOTPEB ZBa CIyvas:

){ﬁ>£ {u—mu+mza [x>2
23X

910-x* (x—2)(x+5) > 0; x < =5;
x% <4, (x—2)(x+2) <0,

) ) -2<x<2.
210-x* 5, 93x. (x—2)(x+5) <0;

3 YpasHeHus u HepaBeHCTBa
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Pewiume cnedyroujue ypasHeHus u HepageHcmea:

92x-1 _4x+l 1 -1
gx-1 - (a)

2. 25(0,2)*+9%5 = /5(0,04)*.
3.4: —5-4% +4=0.

4.64- 9" 84 12X +27-16=0.
5.

6.

7.

ek
.

47 +6 7 =97,

33 _gx-14 975 =g7s.

52 —7¥ —35.52 4 35.7* =(.
8.8%—3.4¥—-3.2°t1 4 8=0,
9.3255 =0,25-128%5 .
10. 2+ V3)* + (2 - V3)* =4.

1. (V5 + V29" + (V5 - V28 =10.
12. 31271 _gbx-1_ 974x-1 4 g93x+1 =919,

13. (g) VX 9 95vE4,

x—-1v4
14, 2¥276.3x*~6 — (6—65)—

4\ (27\1_lg4
15. (9) ( ) =105
16.55-8"F =500.
17. 0,3%°~3x+6 < 9 00243.
18. 0,14’ ~2x-2 . 9 12x-3,
19. 47105 —7.27* _4 <.
20. %1 - 16 <2-log, 8.
211
2+ 41
217 -2 +1
22. BT <0.
23. 2x+2 — 2x+3 _2x+4 > 5x+1 _ 5x+2.
24, 4 —2-5% 10" >0.
25.9.47 5 +5.6"x <4-97x.

26. 8- 3” >1+( )x

2l <2
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19

11-31-31
T 4.9x _11.3¢1-

28, 23x-05 4 ‘/75 >14273x,

27

=
5/5.

29, 43F+x _g < 9. 8%+
x2

30. 5% F <522 (Y5)x* 4 94
31, 5%+2 _gx+l _gr, 7§+3 + 7§+2 + 7’5‘+l.
32, 5%+1 1 6¥+1 5 30 4 5% . 30%,
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IToaroToBuTE/IBHBIE 3a/la4YH

Pewiume credyroujue ypasHeHus u HepageHcmaa:

1. 55 -6x+8 =1, 15. 4 =2-14" +3-49%.
2\ 77 _ (53 16.25710* > 1,
2(s)" =(3) - x
0.951 - 17. 16*>0,125.
L 94x=-16 _ [ 42
3.0,125-2 (>%) 18.0,5%> 1.
4.5t =5""1424 gax?
x+1 X _ x+2 x+1 x 19. 3 < ==,
5. 7% 4 78 =32 4 371 4. 3%, V27
6. 5271 +5°t1 =250, 20. 0,252 >5.
X X __0, AX -1
7.9 +67=2-4% 21.0,15 > 10%.

8. 22X 4227 ¥ =17,

9. 2**1.5%=200.

10. 2¥- 5" 1=10% . 5% 1,
11, 232 = 43x+1—x2‘

12. 3% -5 - 9*.15+5"-15=0. s 3
13. 7*+2—%7x+1—14-7*‘1+2-7*=48. 26,37 < 27%

14. 4.2% — 6* =183, 27. 457 < /839,

22, 2x+2 __ox+1 4 ox—1_9x-2g,
23. 24217 x_3<0.

24. 5%+l > 5% 4 4

25. 257 —57**1 > 50,




§ 3. Jlorapudmuyeckre ypaBHEeHI U HEPaBEeHCTBa

CraHzapTHBHIH METOJ pelieHUs npocmeliwux 102apu@dmuieckux ypas-
HEHHW# U HepaBeHCTB, U3yYaeMbIX B 1IIKOJIe, ONHPAETCA Ha MOHOTOHHOCTh
Jorapudmuyeckoit PyHKIMY, T. . Ha CIeylollee OCHOBHOE Npaswio om-
6pacvieanus nozapudmos’: nycms a > 1, mozda ypasHerue unu HepageH-
cmeo

log, f v1og, g

PABHOCUWIILHO cucmeme
fvg
f.g>0.

OTmin4pe 3TOro NMpaBwuia OT aHAJIOTMYHOTO IIPaBIJIa OTOpacKIBAHUA OC-
HOBaHMit 06BACHAETCA TEM, YTO MPH OTOPACKIBAHKMH JIOTaPU(MOB pacilI-
psieTcs o6acme donycmumbix 3naeruii® (O]3) ypaBHeHHs WIH HepaBeH-
cTBa. JlefiCTBUTENBHO, BRIpAXKEHHUA f U g, CTOSABIINE NpexJe MoJ JIorapud-
MaMH, [ocwie oTOpachBaHMUA MOCAEAHUX MOTYT CTaTh OTPHULATENbHEIMH
WIM PaBHEIMH HYJIIO, KAKOBble BO3MOXHOCTH CJIeIyeT CO3HATEJIbHO OTMe-
CTH.

Jist 3TOro B CHCTEMY C NOJYYEeHHBIM ypaBHEHHEM WM HEepaBEHCTBOM
MOXXHO Z06aBUTb 06a NponasIIKux orpaHudedus Ha f U g. [Ipu aToM, Kak
IIPaBHJIO, OZHO U3 HUX> OKA3bIBAETCH JIOTMYECKH JIMIITHUM, YTO [IO3BO/IAET
3HAYUTENBLHO YIIPOCTHUT NOIYYalOILYIOCsS CUCTEMY, COKOHOMMB Ha HaXOX-
Aenuun OZ3.

B cryyae 0 <a <1, HepaBeHCTBe f V g UTOTOBOH CHUCTEMEI Heo6Xoau-
MO 3aMEHHTb HEPAaBEHCTBOM f A g, Tak Kak jiorapupmudeckas GpyHKIUA
C TAKMM OCHOBAHHEM d yOBIBaET.

Eciny ke ocHOBaHHe Jiorapu¢$Ma He eCTh KOHCTaHTa, TO OTAENbHO pas-
6HMpaloTcs Clyyau, KOTAa OHO GOMbIlIe eAMHHIIB U KOrAa — MeHbIre*,

JUis Toro 4To6H OTOPOCUTH JIOrapuGME B ypaBHEHHHM WIM HEPaBEH-
CTBe

log, fVvg,

1 To ecTb NOTEHIMpPOBaHME YPaBHEHHUA WM HEPABEHCTBA.

2 Yinu 061acThb ONpeAeNeH s,

3 A nHoraa u o6a.

4 Ciryqam, KOrZia OCHOBaHHe PaBHO eAMHMLIE, HY/IO WM BOOBIIE OTPHLATENbHO, — HEBO3-
MOXHBI 110 onpedeneHuIo Torapudma.
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€ro NIPaByIo YaCTh MOXKHO NPEACTABUTDH B HY)KHOM BHJIE C TOMOLIBIO TOX-
1
JecTBa

g = log,(a®).
IIpuMmep 3.1. PewruTe HepaBeHCTBO
log 5(x?—2x—5) > 2.
PemeHnue.
log‘/g(x2 —2x—5) 22 (=log s \/-52 = log 53),
x?-2x-52>3,
x-4(x+2)=0.

Omeem: x < -2, x 2 4.

s npuBefieHNA MCXOLHOTO JIoTapudpMHUYECKOTO YpaBHEHHA WIH He-
paBeHCTBAa K HY)XHOMY BUJY MOTYT IPHUTOAWUTLCA CJIEAYIOLIHE hopmysibt
Odeticmauii ¢ nozapugdmamu (3sech ¥ H1XKe a, b, x,y>0u a,b#1):

log,1=0, log,a=1;
a'%%* = x — ocHOBHOE N02apuUPMUUecKoe MONIeCTE0;
log, x +log, y = log, (xy) — nozapudm npoussedenus;

log, x —log, y = log, -f; — Ji02apudm 4acmHozo;
plog, x = log, (x?) — nozapugm cmenenu;

slogax = log oy (xP) (g # 0);

log, x
loga X = 102 a dopmyna nepexoaa K HOB0OMY OCHO8AHUIO;
loga b= Béﬁ'

B cryyae mepeMeHHOTO OCHOBaHMUA JiorapudpMa MOXKHO U36aBUTHCA OT
sIBHOTO Iepe6opa ciydaes, Hepel‘»‘[,zm2 K HOBOMY, IIOCTOIHHOMY OCHOBa-
HHIO.

Hexoropbie $opMysibl U3 NpUBEAEHHOTO CIMCKa 06J1a4ai0T TeM CBO-
CTBOM, 4YTO IIpU MX MCIIOb30BaHMHU cJjeBa Hanpao O/I3 ypaBHeHUA WIH
HepaBeHCTBa pacutupxemcaS, a B ApYTYyIO CTOPOHY — cyxnaemes. U1 ecnu

! Mpeacrapnsiomero co6oit, 1o GOABLIOMY CYETY, e1IE O/IHY Pa3HOBHAHOCTb OTIPeeeH A
norapudma.

2o cooTseTcTRYIOWEH GopMyIte.

3 Tax e KaK M ipu oTGpachIBaHMM JOrapHPMOB.
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HEPBYIO CUTYalMIO JIeTKO MCIPaBUTh Job6aBreHHEM NPONABIIMX OrpaHu-
YeHMH B CUCTEMY WIH NPOBEPKOHM MX BLIMOJHEHHA i1 HaHAEHHBIX pe-
IIeHUH, TO Bropas CHMTyalus COBEpIIEHHO HeAOIyCTUMA, TaK KaK MOXKeT
IMPHUBECTH K ITOTEpe pellIeHUI.

K HepaBeHCcTBaM BHja

(log, f —log,g)-hvO
TakKe MPUMEHHM Memo0 3aMeHbl MHONCUMENS: yCMb
a>1,
moz0d MHONCUMENb
loga f - IOga 4
MONCHO 3AMeHUMb MHOXCUMeNeM
f-g
moz2o e 3HaKA npu OONONIHUMENbHBLX YCI08UAX

f,g>0.

BakHbiH YaCTHBIN CIydaii 3TOM 3aMeHBI NOydaeTcsa HPH IOACTaHOBKe
B Het g =1: nycms
a>1,
mozda MHOMCUMeNdb
log, f

MONCHO 3aMeHUMb MHOXCUMeleM
f—=1 mpuf>0.

OmnaTs Xe, B crydae 0 <a <1 mHoxuTens log, f —log, g MOXHO 3ame-
HUTD NMPOTHUBOMOJIOKHBIM MHOXUTENIEM g — f nipu f, g > 0, a MHOXHUTENb
log, f — npoTHBONONOXKHKIM MHOXHUTeEM 1 — f mpu f > 0.

Ipumep 3.2. Pemiure HepaBEeHCTBO

log, . ,(7x%*—x%) + log,42)-1 (x? —3x) = log ;3 V5 —x.

PemeHnmue.
logx+2(7x2 - X3) + log(x+2)—1 (XZ - 3x) ? logm \/ 5 - X;
log, ,5(7x* —x%) — log, ,(x*—3x) > log, (5 —x);

1g(7x? — x3) B lg(x? - 3x) +1g(5 —x) > 0:
1g(x+2) 1g(x +2) -
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1g(7x% — x%) —1g(x?* — 3x)}(5 — x)

lgx+2)—1g1 z 0,
5—-x>0;
(7x%=x3) — (x2=3x)(5—x)

x+2-1 0,
x <5,

\ 7x?-x3 >0,
x2=3x>0,
x+2>0
(rax xak 1g f —lgg u f — g— omHoro 3Haka nipu f, g>0);
x(x—15) <
—_— 7 \0’
x+1
x <5,
x2(x-7) <0,
x(x—3)>0;
x <5,
X
x+17 0
x(x—3)>0.

Omegem: —2<x<-1,3<x<5.
JlaHHOe HepaBeHCTBO MOXKHO ObUIO PELINTh, He Jejiast 3aMeHbl MHOXH-
TeJjid, cieAyolmumM obpa3om:
{ 1082 (7x% = x%) > log, . ,(x? —3x)(5 — x),

5-x=20.
PaccmoTpuM zABa ciydas:
x+2>1,
x(x—15 $0)
7x%—x3 2 (x®-3x)(5—x), ( )
Dy, sy e
x*—=3x >0, x(x—3) > 0;
5—-x>0;
[0<x+2<1, (x=15) >0
XX - =z U,
7x*—x* < (x* - 3x) (5 —x), —2<x<-1, -2<x<-1

2) 2_ .3
7x" x>0, x*(x—-7) > 0;
5—x>0;



TpeHupoBO4YHbIE 3aJa4H

Pewume cnedyrowjue ypasreHus u HepageHcmea:
1. log(x_l) 2 = 3.
2. log,(2log; (1 +1og,(1 +3log; x))) = %
3. (log, x)"! +4log, x> +9=0.
4. logﬁ2+4log4x2+9=0.
logg :42 _
) (logg x)? -
6.log, . (x*+x—6)?=4,

7. 30808V _Jox 4 1gx2 —3=0.
8. xlog,/;(x—Z) = 9_

5

9. log%x—3 log§x+2=0.

10. 3+ 2log, ,; 3=2log;(x+1).
11. log, (9x%) - (log; x)? =4.

12. 2logg(2x) +logg(x2+1—2x) = ;_‘,

13. % logl (x+ 2)2 -3 =log1z 4- x)3 + log% (x+ 6)3.

14. 2]og, x —10g1 (13 — x) =10g, (10 — x)* +210g,(8 — x).
15. 2log,(log, x) + log% (log,(2v2x)) =1.

16. log ((x + 1) (x — 3)) =4log,(2x +1) —log /& 5.

17. logy 5 (x* — 5x +6) > —1.

18. logg(x* —4x+3) < 1.

19.10g; 22 > -1,

lg2x—31gx+3
lgx—1

21. 2log,(x—1) —log,(2x—4) > 1.

22, log,(x—1) —log,(x+ 1) + log% 2>0.

20. <1

23. 2logy x — logy (4 — x) <log; (x— 1)%+2logy (10 — x).

24. log, %) <-1.

4 YpaBHeHWR U HepaBeHCTBa
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_ 2
25. logs..o (=2 )51,
16

26. log,2(x+2) < 1.

log, x*
27. log§ 8 +log§ 8< log, x> — 4"
28. log% (x+2) -logy(x +1) >log 5 (x+1).
2—-log;x

29. log; x +log, g < Tog, x

logs x.

2
-2
30. log; (logg %) <0.
31. (log, 2)(log,, 2)(log, 4x) > 1.
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I[loaroroBuTe/IbHBIE 3a4a4YH

Pewume cnedyroujue ypagHenus u HepageHcmea:
1. logz(x+1) +logsz(x+3) =1.
2.1g5+1g(x+10)=1+1g(21x —20) —1g(2x—1).

3. lgx—%lg(x—-%)=lg(x+%) —%lg(x+%).
4. 982 =552 5,

5. x!*18x =10x.

6. (Igx)?—3lgx=Igx?—-4.

7. (log, x)? + 2log, vVx =2.

8. log; (%) =logs (xiﬂ-)

9. 2log,(4—x)=4—log,(—x —2).
10. log: (x = 1) +log1(x+1) —log L (7 —x)=1.
2 2 7z
11. log, ., (x*—3x+1)=1.
12. log, x — 8log,22=3.
13. 1+ 2l0g 49 5 =logs(x +2).
14. log, 2% = 21822,
X 15
15. Iog2(4) Iogz(g) 7
16. log% (5x-1)>0.

17. logs(3x—1) < 1.
18. 1g(x% —5x+7) <0.

19. log, ( 1 —x2x) <0.

20. loggy5 x+logys x<2.

2
21. log, x < fogx—1°

1 1
22. 1+1gx + 1-lgx
23. log§ (3x —4) >log1(x—2).

> 2.

24. logy 5(4—x) = logy s 2 — logy s (x — 1).
25. logy ; (x* + x — 2) > log, , (x + 3).
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26. 1+1og,(x —2) > log, (x* — 3x +2).
27. log: [log,(x*-5)] >0.

28. log% (x2-6x+18) +2log;(x—4) <0.
29. log§ x>log, 3 — %
30. log; v3x+4-log, 5> 1.



§ 4. UppaunoHaJbHbIEe ypaBHEHHUA M HEPAaBEHCTBA

s n3baBneHus OT paJUKajioB B UPPAYUOHANbLHBIX YPABHEHUAX WIH
HepaBeHCTBax TpebyeTcs, Ipex/ie BCero, yMeHHe BO3BOAUTh 06e UX 4acTu
B KBapar. JlejlaeTcs 3T0 ¢ MOMOIIBIO CJIEeAyIOUero OCHOBHOIO npasuid
s8036edeHuUs 8 keadpam, GasupyIollerocs Ha BO3pacTaHHUH mpocreiilnei
KBaJpaTHUYHOHN QYHKIIMH Ha IMOJNIOKHUTEIbHOH ITOMYOCH: nycms

f,820,
moz0a ypaeHeHue Wil HepaseHcmeo
fveg
DABHOCUNBLHO YPABHEHUIO UAL HEPABEHCMEBY
fAvel.

DTO MpaBWIO He PacNpoCTpaHseTCs Ha Te cy4al, B KOTOPBIX XOTA Obl
OZIHa U3 YacTel ypaBHEHWA WM HepaBeHCTBa OTPHLIaTeNbHA, — UX HYXKHO
paccMaTpuBaTh OTAEIbHOL

HeocTopoxkHoe BO3BeieHHe B KBaZpaT ypaBHEHHUA MOXET MOBjeYb 3a
co60oii, K CHacTbiO, TONLKO IpHo6GpeTeHHe NOCTOPOHHUX KOPHE, KOTOPHIE
BBIABJIAIIOTCA BIIOCAEACTBHM C IIOMOLIBIO NMPOBEPKH. UTO e KacaeTcs
BO3BeZleHHA B KBaAPAT HEPABEHCTB, TO TYT CUTYallUs ropaszio cepbésHee:
HecobmoZeHHe OCHOBHOrO IpaBIia MOXKeT NPUBECTH Kak k MpHobpeTe-
HHUIO, TaK U K NOTepe pelleHHi — a 3TO y>ke HelolnpaByuMOo.

IIpumep 4.1. Pemure ypaBHEeHUE
-1=3-x.
PemeHnwue.
-1=3-x;
3—-x=20,
—1=@—m%

x> =7x+10=0;

{(x 2)(x—5) = 0;
X =

2.
Omeem: x =2.

! HexoToprle (04eBUAHO He pean3yeMEIe B JAHHEIX YCIOBHAX) — TOMBKO B yMe.
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[Ipeo6pa3oBaHusa UppauHOHaJbHBIX YPABHEHUH WM HEPaBEHCTB Npo-
H3BOJATCA IO CleAYIOIHM dopmynam Odelicmauil ¢ apudmemuueckumu
kopHamu (3geck x,y 20, n,meNu keZ):

Vi=1, Vo=
(V)" =x;
Vxy = Vx- Yy — kopens u3 npoussedeHus;

nfX _ Vx _ .
\/; vy (y # 0) — kopeHsb u3 dpobu;
Vxk = (Yx)* — kopens us cmenenu;

V /x = "/X — kopeHb U3 KOPHS;

nm n
V xkm = 3/ xk — npasuno coxpawenus.

KopHM 4€THOI1 cTemneHU W3BJIEKAIOTCA TONbKO M3 HEOTPHUIATEJIbHBIX
yucen’, [MoaToMy, ZeiicTBYyf mo npuBeAE€HHHIM GOpMy/iaM, HalpUMep,
C KBaJpaTHbIMH KOPHAMH, HY>KHO aKKYpaTHO OTCJIEXKHUBATh BO3MOXHOE
paciinpenye O/I3 ypaBHEHUA WIK HEPAaBEHCTBA U, [VIaBHOE, He JOMyCKaThb
eé Cy)KeHHUA.

Cka3aHHOe HelnocpeACTBEHHO OTHOCUTCA K BO3BeJEHMIO KBaZpaTHO-

TO KOpHS \/? B KBAQJpAaT, MOC/Ie Yero MOAKOPEHHOe BhIpakeHHe f CTOUT
y)Ke He [0/, KOpPHEM, a 3Ha4yuT, JHIIeHO HeABHOTo orpaHudeHus f = 0.
[IpaBaa, ZOBOMBHO YacTO 3TO OrpaHUYEHHE COXPAHAETCA B CWIY APYTHX
NPUYMH (HarpyMep, B CHIy paBeHCTBA OBIBIIErO MOAKOPEHHOI'O BhIpaXKe-
HUA f KBaJpaTy KaKoro-TH60 Jpyroro BEIPAXKEHU).

K HepaBeHcTBam Buza

(\/f—@-hvo

TaKOKE€ NPpUMEHUM Memoo0 3aMeHbl MHOAHCUMenn, BBITEKAIOIIMH U3 OCHOB-
HOr'O IIpaBWia BO3BE€AEHUA B KBaJpaTt U COCTOSIIMNH B dieayruem: MHo-

wumenisv
Vi-vz

MOMCHO 3AMEHUIMb MHOM UMe iem
f-g
mo2o e 3Haka npu OOHOJlHumEJlebeyCJlOGURX
f.820.

1A KODHH HEYETHO# CTeneHH JOONpeAe/sloTCs Ha iobble AeHCTBUTe/IbHBIE YHCIa
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BaxHEBIi YacTHBIN ciy4aii 3Toi 3aMeHBbI [TOMy4YaeTcs B pe3y/braTe MoJ-
CTaHOBKH B Hel g= 0: mHOMCUMeENb \/7 MONCHO 3AMEHUMb MHOMUMENEM

f mpuf=20.
IIpumep 4.2. Pemvre HepaBeHCTBO

Vx2-1-2V/1-x <0
Vx+7-1 =

Pemenue.

2_1— —
Ve-1-2vT=x o

Vx+7-1 =
\/xz—l—\/Z(I-x)<0.
Vx+7-v1
2 —_ -
= (xlq)L 7)4 £11 = <o,
x*-120,
1-x=20,
x+720;

(Tak Kak \/?— /&4 f —g—opHoro 3Haka npu f, g = 0)

x*4+4x -5

x+6 <0,
x? =1,
-7<x<1;
{(x+5)(x-1)
x+6 <0,
-7<x< -1
x=1.
-7 -6 -5 -1 1 X

Omgem: —7<x<—6, -5<x<-1, x=1.
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HcxoaHoe HepaBeHCTBO MOXKHO PEIINTh METOLOM HHTEPBAJIOB, IpHMe-
HMB €r0 K UppalMOHaNbHOM QYHKLIHN

Vx2-1-2/1-x
flx) = )

Vx+7-1
x2-120, x=1,
1. 00®: { 1-x=0, —-6<x<-1,
1#x+720; —-7<x<—6.
(x—-1)(x+5)=0,
2. Vx2—1=2v/1-x; x*-1=4(1-x)>0; {x<1_
x=1,-5.

3. Onpegenum 3HaAKU:

4 N X
—i_,//f6 -j§\—/4ﬁ
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Pewwume cnedyroujue ypasHeHus U HEPABeHCMEa:
1 V/2x2-21x+4=2—-11x.

2. 4/3x2-25x+51=7-2x.

3. Vx*—2x—-5=1-—x.

4. J4—x-/S5+x=3.
5.V1d—x—/x—4=+/x—1.

6. Vvx+1-1=vVx—Vx+8.

7.

X+ x(xc+2) -/ (x+1)3=0.

x—4 _
. x+2—x 8.

8
9. Vx—-1+Vx+2=vVx+34—- V/x+7.
10. v/3x2+5x+8—v/3x2 +5x+1=1.

1L {/1+xy/x?—24=x~1.

12. ¥2—x=1-+vx—1.

13.6 Vx—3+ ¥Vx—2=5%/(x-2)(x - 3).
4. Vx+3-4/x—T1+Vx+8-6/x—1=1.
15. (5x+2)v/1=x+ (5x —7)/x=0.

16. vI—x< ¥x+5.

17. V7x— 13— v/3x— 19> +/5x — 27.

18. Vx2+3x+2—V/x2—x+1<1.

19. v/ (x+5)(Bx+4)>4(x—-1).
/x+1 fx-1 _3
20. x—1_ x+1<§'

21 Vx+2v/x—T1+Vx—2/x-122.
22.V2—Vx+3<Vx+4.

X2
Q+vVx+1)?°
24, L n !
Vx+2/x=1 Vx-2v/x=1

23. x—4<

>2.

5 YpaBHeHus n HepaBeHCTBa
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25.

26

27.

2

0]

29

30

31

X 35
> .
21 12
V25— x2+/x2+7x>3.

1 3_1_
X

x+

1
x2 4 2
Cx2zx(2+ V12 - 2x—x2).
. \/X+$+\/x—£—2>%.
VXF5-V=x=3<1+/(x+5)(—x - 3).
11v2x — vaBx — 144 > 2x — 12.
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IlogrorosurejabHbIE 334a4n

Pewume cnedyroujue ypasHenus u HepaseHcmaa:

1. vV2x—-3-vVx+3=
2. (x*-1)vV2x—-1=0.
.v/8~3x2=1.

4. \V/x2—-4=/x-2.
S.x—VvVx+1=1.

6. ¥x2— ¥x—6=0.
7-v2- x+J§:_+3

8.y V5=
9. /7-x=x-1.

10. V124 x+x=0.

1. V6—4x+x2=x+4.

12. _____“2"';1‘*'1 =1.

13. 2x%4+3x— v/ 2x2+3x+9+3=0.

4. VI FI- /iTd=

15. V4x+13=v3x+12—- V/x+1.

16.

17.
18.

19.

20.
21.
22,
23.
24.
25.

26.
27.

28.

29.

30.

x—2
1-2x

V3x-10>/6—-x.

Vx2+2x—-3<1.

m<s/2 x+2.

(x—1Dvx2=x-220.
\/;<x+1.
V2x—1<x-2.
V2x2-3x—-5<x-1.
3—x>3y1-x2
x<+Vx+2.
x<+V2-x.
x+3<v/x+33.
Vx+3)(x-8)>x+2.
3/x—V/x+3>1.

>—1.

Vx+3-vVx-1>v2x-1.



§ 5. YpaBHeHHUs 1 HEpaBEHCTBa C MOAY/IEM

CraHZapTHOEe NpPAeWIOo pacKpsimusi MO0yl OCHOBHIBAE€TCS Ha ero
onpedeneHuu:
X, x 20,
x| =
—-X, x <0.

PackprIBast cpasy HECKOIBKO MOAYJiel, IpUXoAUTCS pa3bupaTh cIy4au,
KOTOpble 33Jal0TCS 3HaKaMU BBIpaKEHU, cToALMX o MoAyneM. OfHa-
KO, €CJIM KOJIMYECTBO MOZAY/IEH BEIUKO, TO BEJIMKO M YHUCIO pa3bupaeMbix
CJTy4aes.

Ero MOXXHO 3aMETHO COKPaTHTb 3a CYET IPUMEHEHHUA Memooa uHmep-
8an08: TaK, Bce KOPHHU BBIP@XeHUH f;(x), OT KaKJOro U3 KOTOPHIX B ypaB-
HEHUH WIX HepaBeHCTBE B3AT MOAY/b, pa36HBalOT YHCJIOBYIO NIPAMYIO Ha
IIPOMEXYTKHM ! — U Ha 060M U3 HUX KaXAbIA MoAyb | f;(x)| packphiBaet-
s y>Ke BITOJIHE OZHO3HAYHO.

IIpumep 5.1. Pemure ypaBHeHHe
[x—1]+2|x-3]=5—x.

P e e H 1 e. PaccMOTpHUM cyyau:

) x =3, —3
(x—1)+2(x-3)=5-x, * >
2 1<x<3, 1< 3
<x<3;
(x—1)+2B—x)=5-x, x
x <1,
3) X E€Q.

1-x)+2(3—-x)=5—x,

Omeem: 1<x<3.

Jpyroii noaxo, HAIOMUHAKIIKI CKOpee He PacKpsITHe, a omopackt-
gaHue MOAyJIeii, NpUMEHNM K npocmelilium ypaBHEHHUAM U HEPaBEHCTBaM
BHJA

Ifl=Igl wm |fIVg.

OH UCHIONb3yeT zeomempuueckuil CMbiC1 MOAY/SI, COCTOALMMK B TOM,
YTO MOZY/Ib |X| YMCIEHHO paBeH PacCTOAHHIO Ha YMCIOBOH NPAMOH OT
TOYKHU X SO TOYKH 0.

1Yyco KOTOPbIX CPABHMMO C YMCIOM MOAYJE.



§ 5. YpaBHeHHA ¥ HEPABEHCTBA C MOAY/IeM 37

Wcxogst M3 3TOrO CMBIC/IA, MOXXHO YCTaHOBHTH CIpaBel/IUBOCTb, Ha-
NpUMeEp, TaKUX YTBEPXKAEHHUIA:
e ypasHeHue |f|=|g| pasrocunsHo cosokynHocmu

f =%
® ypasHeHue |f| = g pasHocunsHo cucmeme

f==g,
g20;

® HepageHcmao |f| < g pasHocwbHO 080TIHOMY HepageHCay
-g§<f<g
® Hepasencmao |f| > g pasHocunsHO cosoKynHocmu

[f>g
f<-g

IIpumep 5.2. Peuiure HepaBeHCTBO

2)lx—-2|-3| < x+4.

PemeHHe.

2llx—=2|-3| <x+4;
—x—-4<2(x—-2|-3) <x+4;
—x+2<2|x-2| <x+10;
—-x-10<2(x—-2) <x+10;
2(x—2) > —x+2,
[Z(x—-Z) <x—2;

—-2<x<14;
x<2
x> 2.
Omeem: —2<x<2,2<x<14.

3azayy MOXKHO PElIMTbh pacKpBITHEM MoJyJjeii, pacCMOTpeB ABa CJIy-
Yas, B KaX/IOM M3 KOTOPHIX — ellle 1o ABa CJIyqas.
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x=2,
1
2|x —5|<x+4;
1a) X 25, 5< x < 14;
) 2x-10 < x+4: SXS S
16) { 25X 2 5
< < J;
~2x+10 < x+4; Xs
2 x <2,
2|x+1|<x+4;
2a) -1<x<2, 1< 9
a 2x+2 < x+4; X
a6y { X< 2 1
—2x—2<x+4; <x<-h

O6beANHUB Bce YeThIpe IPOMEXKYTKA, IOMYyYHM OTBET.

[TonesHyio ponb npu npeo6pa3oBaHUM BHIDAKEHMI MOTYT CHITpaTh
cleaymounye cgoticmaa modyaell:

|x[? = x?;

x| = v x%

fxy| = |x|-|y| — modynb npouseedenus;

§ = :;—ll (y # 0) — modyaw Opobu;

x| = x;

Ix+ y| < |x|+|y| — Hepasencmeo mpeyzonvhuka’;
lx—y| = Hxl =1yl

HakoHel, niepBoe U3 IepeyHIEHHBIX 3/IeCh CBOMCTB MOPOXKJAET ellé
OZIMH cIoco6 u36aBIeHUsA OT MOAYJ/Ie — a UMEHHO, 8038e0¢eHUeE LX 8 K8a0-
pam.

CornacHo ykasaHHOMY CBOMCTBY M OCHOBHOMY IpaBWJIy BO3BEAEHMS
B KBaJpaT ypaBHEHMs1 WK HepaBeHCTBa, K NpUMepY, UMeeM: HepaseHCmao

IfIvigl

1 Vimm m0dynb cymmbi: 3A€Ch HEpaBEHCTBO 06PalAeTCs B PaBEHCTBO TOTAA M TOMBKO TO-
rZa, KOT/a cjlaraeMble HMEIOT OAMHAKOBBIH 3HaK.
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DPABHOCWILHO HepaseHcmay

f2 v g2
(npu ganbHeiiel pa6oTe ¢ MOTyYeHHBIM HEPABEHCTBOM BHIMOJIHATh pe-
albHOe BO3BeJEHHe B KBaJpaT BoBce He 06A3aTeNbHO: HA060pOT, Jydlle

IIPUMEHHUTH GOPMYJTY PasHOCTH KBaApPAaTOB).
V3 ckasaHHOro BLITEKaeT, YTO K HepaBeHCTBaM BUAA

(fl1-1gh-hvo
TaloKe MIPUMEHHM MEMOo0d 3ameHbl MHONCUITES: MHONCUITIENb
If1—lgl
MOXCHO 3aMEHUMb MHOKUMENEM
fi-g
mozo Hce 3HAKaA.
IIpumep 5.3. Peiure HepaBeHCTBO
x(x®*=1]-2|x—1]) < 0.
PemeHnue.
x(Ix?-1]-2|x—1]) < 0;
x((x?—1)2-(2x-2)?) < 0 (tax Kak |f|—|g| u f2—g* — onnoro 3Haka);
x((2=1)+2x-2))((x*~1)—(2x—2)) < 0;
x(x®*+2x-3)(x*—2x+1) < 0;
x(x+3)(x-1)* < 0;

Omeem: x<-3,0<x<1.
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Pewiume cnedyioujue ypasHeHus u HepageHcmaa:

1. |2—5x%=3. 19. |x? —2x — 8] > 2x.
2. |x*—13x+35| =135 - x2|. 20. x2+x—10<2|x —2|.
3. |2x+8|—|x—5]|=12. 21 2x>5x+3
4. |5x—3|—|7x—4|=2x—1. ) Ix +2|°
5. x| —2|x+ 1|+ 3|x+2|=0. 29, "‘+1L+1';‘9_2'<1.
6. 2|x+ 6| — |x|+|x — 6] =18. x
7. lllx = 1]+2] - 1]+ 1| =2. za.l-glz_—'lzl,
8. |2x —15|=22—|2x +7|. 3

5 5 24, —>—— >|x|.
9. v/ (x—2)2+/(x-3)2=1. x+1]-1

Sx+1 2 _3x -1

10. [x? —2x — 1| = ==—. X —ox—.

I I1 3 25. x2+x+1|<3.
10 [x— 1> 222 g6, K= 7IxI+10
12. [2x — 4] - [3x +9| > [x — 1| — 6. Cox?-6x+9
3. [lx+1—x-1f| < 1. 27. 23
14. |x*> —2x - 3| <3x—3.

9 x?—|x|-12
15. x*—|5x —3|—x < 2. 28. T?Zx.

2 —

16. x“+ 4> |3x +2| - 7x. 29. = 1|>1-x.
17. (Jx— 1| - 3)(Jx + 2| - 5) <0. ,

x“—5x+4
18. |x*+x—2|+|x+4|<x?+2x+6. 30. —x—zj—‘ﬁ-
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IMoaroroBUTE/bHBIE 3a5a9X

Pewiume cnedyrouue ypasHeHus u HepaseHcmasa:

L|x—1l=x-1.
2. |x+2]|=2(3—x)
3. [3x—2|+x=11.
4. |x|-|x-2|=2.
5. |1—x?|=8.

6. |2x —3|=3 —2x.
7. x2+|x|—2=0.

8. (x—7)%—|x—7|=30. 24.
9. x2—6x+8+|x—4|=0. 25.
10. 3]x + 2| + x>+ 6x+2=0.

11. 15— 2x| < 1. 26.
12. ‘3x—%‘22. 97,
13. Jx — 2| < |x +4.

14.2|x + 1| <x +4. 28.
15. [ +2|~ lx— 1| +3 <x. 29
16. |x+1|—|x—4|>7.

17. x> —5|x| +6<0. 30.

18.
. 19.
20.
21.
22,
23.

x%—|x|-2<0.

|x% —5x| <6.

[x? - 2x] < x.

lx —4|>x2—7x+12.
x?>—5x+9<|x—-6|.
3x% —|x—3|=9x-2.
|x —6]>|x2—5x+9|.

1 1
x+1 + |x]|

= 2.
m?2x+5.
[x+3]-1 _
4-2lx+4|~

2—x]—x
Ix—3]-1
[1—x|+10

1.

<2

>2

*4|x-1|+3 ’

1 > 2
[x+1-17 |x+1]-2"
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Pemienue NpaKTHYECKH J1060T0 TPUTOHOMETPHYECKOI'O ypaBHEHHA
WIH HEpABEHCTBA IIpeJliojaraeT yMeéHHe peluarb Ux npocmel‘iluue BapH-
AHTBI BHJa

sinxVa,
cosxVa,
tgxVa,
ctgx Vva.

[TpocTeiiimie mpuzoHomempuueckue ypaeHeHUA PeIIAIOTCA COOTBET-
CTBEHHO 1o GopMyJiam

sinx =a & x=(—1)"arcsina+ nn,

cosx =a <> x=zxarccosa+2nn,
tgx =a <& x =arctga+7n,

ctgx =a << x =arcctga+ nn,

rae n € Z, Npy4€M BBID@KEHHA arcsina M arccosa onpezesieHbl TOTAa
¥ TOJIbKO TOTAa, koraal ja| < 1.

Ot GOpPMYIIBI [10I€3HO ITPOCTO MOMHUTD HAU3yCTh. OFHAKO OHH PE3KO
YTIPOLIAIOTCA B HEKOTOPLIX YaCTHBIX CJIy4yasax, M 3allOMHUHATh UX Bce Tpes-
CTaBJISIETCA YK€ HECKOJIBKO 06peMeHUTENbHBIM.

[To3TOMY He MeHee I0/1e3HO YMeTb WLIIOCTPUPOBATh 3TH GOpMyJIbl HA
eOuHuuHoli okpywHocmu. TeM Gosee YTO UMEHHO K Hell BOCXOAMT U Herlo-
CpeACTBEeHHBIH BLIBOZ GOpPMYJI KOpHEH, ¥ caMo olpeZieieHr e TPUTOHOMET-
pudecKHx GyHKUMIA.

YTo Ke KacaeTcs MPOCTEHIIUX MPU20HOMeMPUHECKUX HepageHcms,
TO pelIaThb MX IBHO?, Kak NpaBwio, He Tpebyerca. OBLIYHO, €CU OHH
W BO3HMKAIOT B IpoLiecce pellleHUs, TO HOCAT JIULIb BTOPOCTENEHHBIA
XapaKTep ¥ MOTYT GHITh YUYTeHBl KaKMM-JIHOO KOCBEHHBIM 00pa3oM: Ha-
npuMep, anrebpandecku (mpu or6ope 3HAUYEHHMH TPUTOHOMETPUYECKOM
GYHKUMM) WM HA eJMHUYHOM OKPYXXHOCTH (npH oT6ope 3HaueHHit apry-
MEHTA).

! B npoTHBHOM CTy4ae U COOTBETCTBYIONIME YPABHEHHS HE UMEIOT PellleHHil.
2To ecTh AOBOAMTB /10 OTBETA.
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3HaHHe CIeAYIOIHMX OCHOBHbLX MPUOHOMempuueckux gopmya cobep-
IeHHO HeOo6GXOAMMO:

sin2 x4+ 0052 x = 1— ocHogHoOe mpuz2oHomempuyveckoe MOJKOCCTHSO;

sinx Cos X
tgx = ctgx = —/—;
8 cosx’ gx sinx’

sin 2x = 2sin x cos x — cuHyc 0801iH020 y2na;

cos 2x = cos? x — sin? x — kocumyc d80iiH020 y2na.

Ilpumep 6.1. HaiiznTte Bce KOPHU YpaBHEHUA

sin2x —3 = 3cos 2x

)-

N

Ha IPpOMEXYTKe [—%;

PemeHue.
sin2x — 3 = 3 cos 2x;
2sin x cos x — 3(sin? x + cos® x) = 3(cos? x —sin® x);
cosx(sinx—3cosx) =0.

PaccMOTpuUM ciryyau:
1) cosx =0;
x= %+1tn, nez,
HpHYEM X € [—%; %) mpun=-1 (x= _%);
cosx # 0
2 { #
tgx =3
x = arctg3+nk, keZ,
IpUYéM X € [—g; g) npuk =0 (x = arctg3).
T
Omeem: —3, arctg 3.

CyliecTByeT TaloKe Macca MOJIE3HBIX 8CNOMO2aMe/bHbIX TPUTOHOMET-
pudeckux popMyn (kaxzasa U3 KOTOPHIX CIpaBeAIMBa TOJIbKO Ha obuieii
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obsacTH onpefesieH|A e€ IeBOi U MMpaBoi YacTe):

2
tgix+1=
g cos?x’
cos2x = 2cos? x — 1 = 1 —2sin? x — kocuryc d80ilH020 y2na;
2tgx o
tg2x = Totgx marzeHc 0801IH020 yana;

sin(x+ y) = sinx cos y + c0s x sin y — cuHyc cymmbt;

sin(x — y) = sinx cos y — cos x sin y — cuHyc pasHocmu;
cos(x+y) = cosxcos y —sinx sin y — kocuHyc cymmoi;
cos(x — y) = cosx cosy +sinx sin y — kocuHyc pasHocmu;

tgx+t
tglx+y) = lg—Txfgy} — MAaHzeHc CymMmbl;
_ tgx—tgy .
tgx—y) = THigxtgy — MaHzeHc pasrocmu;

2 X .
2sin 3= 1 — cos x — cuHyc non0BUHHO20 Y2na;

X
2 cos? 7= 1+ cos X — KOCUHYC NONIOBUHHOZ0 Y2Na;

x _ 1—cosx

2x _ 1—-cosx .
t8° 5 = T cosx — MAH2EHC NONOBUHHOZO Y2d;

tg> = sinx _ _ 1_cosx—mauzeuc 0JIOBUHHO20 Yena,
82 = T+cosx ~  sinx n ’
sinx = —=2 cosx =12 gy = 2
1+¢2 Ty BT e
X o
(rnet=tg 5) — popmynbL yHUBEPCANbHOU NOOCMAHOBKL;
. . .oXx+ X —
sinx+siny =251n—2—z-cosTy;
. . . X— x+
sinx —siny =ZsmTy-cos zy‘
X+ X —
cosx +cosy =2cos—2—y-cosTy;
X+ b
cosX — cosy——2smTy sin 2y

2sinx-cosy = sin(x + y) +sin(x — y);
2cosx-cosy = cos(x+y)+cos(x—y);
2sinx-siny = cos(x ~ y) —cos(x +y).

Kpome Toro, uenslii psazg ¢dopmy:1, HasbiBaeMBIX GopMynamu npueede-
HUA, TIONy4YaeTcs IpUMEHEHHEM eHHOTO MeXaHu3Ma K QYHKIMAM onpe-
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AeN€HHOrO BHAA. A MMEHHO, MyCTh 3aJaHbl TPUTOHOMeTpUudeckas QyHK-
7
1y f ¥ 1ieJioe YMCIOo N, TOTAA BhIpaskeHue f (x + 5") [IPUBOAKTCA K BUAY

+g(x), npuuém:
® ecaii n 4€THO, TO PyHKUMA g coBnazaeT ¢ GyHKuue f, a ec/ii Hevér-
HO — TO ¢ KodyHKuueit! a1 f;
e niepe g(x) craBUTCA 3HAK, OMHAKOBBIH )1 BCEX X M COBNAJAlOIUi
T s
CO 3HAKOM HCXOZHOTO BRIPXKEHHSA f (x + En) npu0<x<3.

Ipumep 6.2. PeninTe ypaBHeHHe

6sinx+2cosx = 0.
PemeHue.
6sinx+2cosx = 0;
cosx < 0,
6sinx=4coszx;
cosx <

3sinx = 2(1 —sin®x);

cosx £ 0,

cosx <
(sinx+2) (smx— %) =0

sinx = &
- 2

Omeem: 5?71: +27nn, neZ.

! KodyHkumeit /1 CHHYCA CITYXKHT KOCHHYC, U1l KOCHHYCA — CHHYC M T. 4.
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Pewiume cnedyrouyue ypasHeHUs U HEPABEHCMAA:
1. (arccos x)? — 6arccos x + 8 =0.
2. cosx(2cos?x—1) = %.
3. 4sin2x cos2x — 3sin? 2x =1.

2 x cos x + 2 sinx cos? x — cos® x =0.

4. 2sin® x —sin
5. sinx + sin® x + sin® x = cos x + cos? x + cos® x.
6. 2sinxcosx —6(sinx —cosx) +6=0.

7. sin2x—tg%c082x=1.

8. (3 —ctg® x) sin2x =2(1 + cos 2x).

9. tg2x =4cos? x — ctg x.

10. tg(% cos x) =ctg(msinx).

11. 2sin® x +sin(x?) = 1.

12. tgx=(2+ \/§)tg§-.

13. tg2xtg7x=1.

\/1+sin2x—\/§c053x=0,

14. 3

nﬂxST.

cos 2x + 4/ 1_—_s2112_x.=0’
15.

%SxSZn.

16. \/c053x+ x/§sin3x—3c052x+cosx+173= \/§sinx+%.

17. \/tgx+sinx+ \/tgx—sinx=2 tgx cos x.

18. tg(m-tgx) =ctg(m - ctg x).

19. 2 cos x + v25in 28x =3+/2 + 2 cos 28x - sin x.

20. tg(14x) + 3 ctg(14x) +sin6x — 2vZsin (3x + § )

cos(% (3x— \/9x2 + 160x+800)) =1,

xE€Z.

21.

__4
V3+1°




TpeHHpPOBOYHBIE 3a4a4U 47

. V/15x2+2y2 —222 —3/5x — 2y + 10z — 4+
+ 1/5x2 — 24/5x cos(my) cos(nz) + 1=0.

2

N

23. 20sin®x +9cosx < 21.
24. |1gx| <3.

25,155 >1.

26. 2cos®x — (2+ v/2) cosx + V2> 0.
27. |4 cos® x — 1| + |4 cos® x| =

28. V/5—-2sinx > 6sinx — 1.

29. V/sinx + 1/cosx > 1.

30. v/24sinx - v3cosx > 1.
31. 6sinx-cosx>sinx+cosx+1.

. 2 1y 2 1
32. arcsm(x +x+ﬁ)—arccos(x +x+ﬁ).

33. arcsin 2x = arccos |x|.

34. arcsinx + (/arccos x > \/ 12

35. sin(sinx) + sinx - cos(sinx) > 0.

36. Zsmx+2cosx+tgx+ctgx+—+ <2

smx Cos x

37. 2cos(arcsinx) — sin(% arccos x) <0.

38. Cko/bKO pellleHUI HMeeT ypaBHeHHe arccos(cos 2x) = 22739-?

39. arcsin(sin x) + 3 arccos(cos x) = 3x — 18.
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IToagroroBuTeNbLHBIE 3a4a4U

Peutume cnedyioujue ypasHeHus U HepageHCmada:
1. sinx= %
2. cosx = /3.
3. V2cos? 7x = cos 7x.
4. (2sinx — cos x)(1 + cos x) =sin® x.
5.2cos2x+cosx=1.
6. V3sinx —tgx +tgx-sinx=+/3.
7. 4sin*x+12cos* x=7.
8. 3cos(g —-x) =2cos? x.

_ 2
9. 3tg2x+7—sin2x

10. sin 3x + sin x =sin 2x.
11. 1 —sin2x =cosx —sin x.
12. (sin2x + v/3cos2x)?=5 +cos(% - Zx).

13. 3cos? x —sin® x — 2sinx - cos x =0.
14. cosx +sinx+2sinx-cosx=1.
15. cos 3x +sin(9x +2) =0.

16. tg3x=tgx.

17. 4cosx +3sinx =5.

18. 2cos3x = v/3 cosx —sinx.
%§+@x

19. ——————=2.
l—ﬁg;~gx
1+tgx
1-tgx

21. ctg(% —x) =5tg2x+7.

20. = (sinx + cos x)2.

4 X 4X_ 5
22. sin 3+cos 3%
1

23. sin? x — sin® 2x +sin® 3x = =.

\V]

ind X _
2sin 2

24. =2.

4x
COS >

25. v/sinx +cosx=0.
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26. sin x> %

27. cosx < —
28. tgx <1.
29, arcsin x = arccosx.

30. sin(7 cos x) =cos(7 sinx).

NI



§ 7. KoMGMHMpOBaHHbBIE YpPaBHEHHS, HEPaBEHCTBA
U CHCTEMbI

OznHO ypaBHeHHe WIM HepaBeHCTBO BIIOJIHE MOXET COZepXKaThb BbIpa-
JKEHHsI HECKOJIbKUX, IPUYEM CaMBIX Pa3HBIX, TUIIOB: CTENleHHbIe, JJorapud-
MHYECKHE, TPUTOHOMETPHUYECKHUE U T. .

[IpocTefimnil BEIXOA M3 TAaKOH CUTyalMHd WHOTAA JAET 3aMeHa Heus-
8ecmHoli, TOC/e KOTOPOil 3ajaya npuobpeTraeT cTaHAapTHBIA Buj. Ilpu
3TOM COBEPLIEHHO He 0053aTeIbHO AIBHO 0603Ha4YaTh HOBYIO HEU3BECTHYIO
OTAe/IbHOM GYKBOM.

ITpumep 7.1. Peunte HepaBeHCTBO
x 1. 2x
104" .10V " < 1000000.
PemeHue.

10 .10Y7"" < 1000000 (=109,
x'® 4+ \/ﬁlgzx <6,

10%°* + v 10¥'x -6 < 0,
(V105 +3) (V10¥x —2) <0,
Vi < 2,

10%°% < 4,

g x < 1g4,

—VlIg4 <lgx < 4/1g4,
10" V4 < x < 10V'8%,

Omeaem: 10~ Vg4 <x< 10\/@.

CyulecTBeHHO 6osiee TPYAHBIMH ClelyeT NpH3HATh TakHe ypaBHe-
HUA WIH HepaBeHCTBA, KOTOpPHE He CBOAATCA K CTaHAAPTHOMY BHIY
HUKaKoi 3amMeHOH. Kak mpaBwio, UX pellieHHe onmUpaeTcs Ha creyudu-
YecKue CBOMCTBa GYHKIUHUH: MOHOMOHHOCMb, 02PAHUUEHHOCTb, YEMHOCTb
(HeyéTHOCTD), NnepuoduUHOCMb U T. 1.

Jnsa byHkunit, obnazamolUx OApeAeNéHHEIMU CBOHCTBAMH, MOXXHO
chopmynupoBaTh BIONMHE KOHKpETHBIE YTBEpH¥JAEHMs, TIOMOTamplLiue pe-
IIaTh HEKOTOpHIE YPaBHEHUs WIH HepaBeHCTBa, HAllpUMEp: cmpozo Mo-
HOMOHHASL Ha 6cell cgoell obaacmu onpedeneHUs PYHKUUS He Moncem
npuHUMams 00UHAKOBbLX 3HAUEHULL 8 PA3HBLX MOUKAX.
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IIpuMep 7.2. Pelnte ypaBHeHue
332 —log, (2 — 3x) = 327 —log, (3 — 2x).

PemeHnwne.
3372 —log,(2 — 3x) = 373 —log, (3 — 2x);
332 +log, (3 — 2x) = 3273 +]og, (2 — 3x);
f(3—2x) = f(2-3x), rae f(t) = 3" +log,t Bo3pacTaer,
3—-2x=2-3x;
x=-1.
Omeem: x=-—1.
Cnexymoiiee yrBepxAeHHe CBA3dHO C OTPAHHYEHHOCTHIO pPa3HBIX Ya-
cTell ypaBHeHUs WIM HepPaBEHCTBA: eC/lU 8Ce 3HAueHUs segoll uacmu —
He MeHblle, @ Npasoli — He O0/blUe HEKOMOPOIl KOHCMAHMbL, MO Jeads

Yacms — He MeHblle NPaeoll, a ux paseHcmao opye 0pyzy 803IMONCHO MOJb-
ko moz0a, kozda o06e oHU 0OHOBPEMEHHO PABHbL IMOLL KOHCMAaxMme.

Hpumep 7.3. Pemnte HepaBeHCTBO

52 -20Hl \/3 sin(ntx — arctg g) +4cos(nx —arctg %)'

Pemenune.
52°-241 <\ [3sin(x — @) + 4 cos(x — ),

4 4 3
Iie p =arctg 3, IpUYEM sinp =¢ M COSP =¢,

JEH T2 f\/cosw-sin(nx—cp)-i-sin‘P‘COS(TCX_S");

2
\/—(Zx R < V/54/sin mx;
_ —_— 2
N v V5= +v5ysinnx, T.k. GEVT > 5 v5vsinmx;

2x-1=0,
sintx = 1;

1
2

Omeem: x =

Nln—l

Ilpumep 7.4. Pemnre HepaBeHCTBO

log, (77 — 6)(77%"+9 — 1) +log, U > log, (73" —5)2.

7= -x2+9 _



52 § 7. KoM6HHUpOBaHHbIE ypaBHEHUs, HEPABEHCTBA U CUCTEMBI

Pemenwue. Ilyctst=7"%,0<t<1, Tora HePaBEHCTBO PUHUMA-
eT BUZ:
logs ((t — 6) (7't — 1)) +logs e—— 716 > logs (49t — 5)2.

t <0, moatomy 7't — 1 < 0. 3HauuT

logs (t — 6)2 > logg (49t ~ 5)2, It —6| > |49t — 5],
= —-16
O<t<7716 0<t<77!
6—t>5-—49t, 16
16 S 0<t< 7
O0<t< 7"

Torga 7% <7 16 &> x2> 16.

Omeem: x < —4, x>4.

pumep 7.5. Pemmmte cucremy
254227 > 3.20%,
log; x +logysx < 1.

Pew e H e Pemas neppoe HePaBeHCTBO KaK KBaJpaTHOE OTHOCH-
TeIbHO 2%, nonyyaem

I\
NIW NI=

2X S 21/2’ x
3/2 =
22 x =

Tlepexosst BO BTOPOM HepaBeHCTBE K OCHOBAHHIO 3, OTydaeM
1 3
1> log; x +logy s x =logy x(1+ log3—0,5) = (logl/2 5) log; x

Tak Kak —1<log1/2% 2,T0 2<1083/2;< lu

x > 3903,
Omeem: 3'%823 < x < § 5 <x.
Ipumep 7.6. Pemure cucreMy

{9‘8"+x2'g3 > 6,
logZx+6 > 5log, x.
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Pemenue. PemeHus o6oux HepaBeHCTB HlleM cpead x > 0. Tak
Kak npu x>0
lgx — ,.21g3
98X = x*'8°

pelas repBoe HepaBeHCTBO, MOIY4aeM

95 >3 & lgx > 1 & x> V10,

Pernas BTOPO€ HEPABE€HCTBO KaK KBaJpaTHOE€ OTHOCUTEJILHO logz X, ToJsIy-
yaem

log,x > 3, [x>8,

log§x+6>510g2x ol [ 0<x<4

log, x < 2

Omeem: v10<x <4, x>8.

IIpumep 7.7. PelllUTe CUCTEMY HEPABEHCTB
9*+1_-28.3*+3 <0,
log 777+ < 2.

Pe i eH U e. Pemas nepBoe HepaBeHCTBO KaK KBaJpaTHOE, OTHOCH-
TenbHO 3%, monyyaeM —2 < x < 1. Bropoe HepaBeHCTBO 3KBUBaJIEHTHO

cieayrolemy:

x < -2,
2 0< (x+2)(x+Dx(x—1),
2 < o | ~1<x<0,
x4+x x#0,x# -1
xz 1.

Omeem: {-2}U(—-1; 0 L{1}.
ITpumep 7.8. PelinTe HepaBEHCTBO

((V5+2) 1 = (V5 -2)51) (logs » (x —1)2—2) > 0.

Pemeunue.l

NI

Sx<
1;

AN le

logs,(x—1?<2 & 0<(x—1)%< ( ) 4:){
x

3
logs /s (x—1)2 22 & (x—1)? > 72
Xz g
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I

(V5427 > (V5-2F = (V542 H & x-12 -1 o
-2<x< -1,
(=4
xz1;
(V5+2)" < (V-2 = (V5+2) T o x-1<-EF5 o
X< -2,
< -1<x<1

NI

Omeem: —2$x<—%, -l<x<l,x=



TpeHupoBoYHbIE 3afa4YH

1. CKO/IbKO pa3NUYHBEIX KOPHEH UMeeT ypaBHeHHe
Véx? +2v/3x+3 = —2x?
2. CKOJIbKO pa3/IM4yHBIX KOpHeil uMeeT ypaBHeHHe

V60X +2) +2v5x = ¥35(x2 —2) +2/7x?

Pewume cnedyroujiie ypagHeHUus u HepageHcmea:
2
3. (4|x— 1) +%) =11 12+ 3.

x3—-8+6x(2—-x) —
4. ————-13_4)(' <+V4x-3.

5. ,/log, u(x-2)=1

1 1g(2 - 3x)
6. 5 (log, (3x —2)*)?= g—@iﬂ'f’gv V3,

1 _
7. log, 11" 1.
8. 31985 % 4 98X =162,
9.2<|log; (3x +1) —4|<3.

10. 1+ log% (log;(4 —x)) >0.
11. log%(log% (x+2))=2.

2. o (3)"-3)) <.

13. 2log 53+ log /3 (3*’-3 — %) <log 3 26.

14.1ogs (Iogs (£57) ) <tog; (1ogy (2551

(log%x)2 $ x(losa3 !
3
x=1
‘Tog,0-39 -3 -
17. log; (22 -4y > 2.

18. log, (logy (3 — 9)) < 1.
(x—0,5)@—x)
log, |x - 1]

15. 3

16

19. >0.
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20

2

[t

22.
23.
24.
25.

26.
27.
28.
29.
30.

31

32.

33.
34.

35.

36.

37.
38.

39.

40

41.

42
43

- 10g,(2* — 1) -log: (21 -2)> -2

. logg(\/x+3 - Vx) +logg(%) =0.

log(V9—x*—x—-1)>1.
log, 2x < y/log, (2x3).

3*-1 3
log,(3* —1) -log%( 6 ) < 7

\/(log% x)2+4log, v/x < V2(4—1logc x*).

Vxlog Vx> 2,

(Igx)-2
(-1%) <100.

49108:5 — 7108:5 _2 > 0,
21— 2% —267* — |3 —2%|
5—]2x - 3]

(4x? — 16x +7) log, (x —3) >0.

log,(1-2x—x?)
20.
log;_ g(x+1+ v2)

1 1
<
1082-5x) 3+ 10,2 —5%) S Toge(6x?—6x 1 1)

V179X —4¥ >3 -3.2%,

log;(\/x+2—x+4)2—1+log:E 3.
2

10g2x_3(v X+2+x—3)$1.

Vx2+x—-6+3x+13
>1

x+5
Q2+ V3 +2<(2—V3)~.

—x2_
log(x/B—Z_\/7+l—\/§)(4x X 2)?0
1g% x+1gx?—2

Ix+1|+[x—1|
~lx| — l)
.9 ( : .

x2 . 2x+l + 2|X—3|+2 =x2 . 2|X—3|+4 + 2X—1.
X222 4 9(x +2)2% + 8x2 < (x4 2)2% +9x22% + 8x + 16.
. x(%loggx—%long) < V3.

=1
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1g% x+1gx3+3 2
44. x < 1 ~ 1 .
vx+1-1 Vx+1+1

4x -5 1
45. log,(z(lx_2| >3.

46. (%) EE g <1,
logs(x? — 4x — 11)2 — log;, (x?* —4x — 11)3
47. 2—5x —3x? 0.
2
48.log, (v x?—4x+3 >log;( )+1.
2( ) 2Nyxt—ax+Vx+1+1

49. V4 ~x—2<x|x-3|+4x.

50. x(3x+2—2y/3—-2x—x2) = 3|x|.

51. 5!°%:2.1og, x + 5'°%* . log, 2 < 10.

52. (x+ -2) : |log¥(x2—4x+4)| ?9'|log% (x? = 4x +4)|.

53. [logys v/ (x~2)*+2| > ~3+log 1 v/ (x~2)°.

54, 23429082 _ (25 — )40 % = — (25in® x) 3 B 2ens (V2D
55. 2sin?(n2**1) — 4sin(n2**1) 4 sin(n2*+2) + 4s5in?(n2¥) =0.
56. lcosxlsinzx—% sinx+3 _ 1.

57. log, 2.5, (cosx — cos 3x) =log,_.2_,, (sin2x).
8 8

[sin2 x — =
58. logg, 4/ sin“x — 75 <—-1.

59. 108 sin y—cosxy (Sinx — 5 cos x) =1

60. v 4sin®x — logsmx T 1 =0

2 1 _ 1
61. logz(cos x+ coszx) =y aytz

2
sin®(x+ y) — 2sin(x+y)+2°

62. log; | x| +log|,, 3=
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IToaroroBuTe/IbHBLIE 3aj4a4YH

Peuwtume ypasHeHus u HepageHcmaa

1 Vx24+x+4<2x+[3x-2|.

2. /Ix+1] =12 +/Ix+1| - 2010.

3. log, <1

9
1+F

4. |logs (x +2)| > 2.
5.log:1 (26 -3%)+2<0.
5

6. 518 =7 <1,

log,(x+1) S
x—1

1-lo -X
0.5 ( ) <0

V2 —6x

9. 4/log, (31*__2;) <l1.

3¥-2
‘' x2—6x+5

11. 9'083(1-20) =552 _ 5

12. x218¥ =10x2.
x \1gx—2
13. (E) <100.

14. x'&" x-3lex+1 5 1000.

15. 372. (%)x (%)ﬁ >1.

16, 2X+2l — |2x*+1 — 1| =2x*1 41,
17. 25 + 2% > 22,

18. log;(3* —6) =x—1.

19. log;(4* — 3) +log; (4* -~ 1) =1.
20. logg 2*+3 —loge(3* — 2) =x.

21. lgv/x+1+3lgv1—x=1gy1—x2

0.

10 <0.
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22.2(1g2- 1) +1g(5V* + 1) =1g(5'~* +5).

23.3y/lgx+2lgVx1=2,
1)1082(x2—1)

2. (3

25. logg(\/x+3 VX) +log§
26. logs v3x+4-log, 5> 1.
27. 0,5 (e (<4)) <1
28. log% x+logs x>1.

29. \/xlo8v¥ > 2,

| +4| — |x|
30. log(xz+2x_3) TY>-1 >0.

31, 81(sin2x—1)cos3x _ 9(sinx—-(:osx)2 =0.

32. (V5+2v8) ™ + (V5-2v6 szl—o

33.log g2 f,,t_,z (sin3x + sin x) =log_g,. sin 2x
10

win

20

5.258% 4 5<26x85,

34. PeinTe cUCTEMY HEPABEHCTB
logs x +6 = 5log, x.

Peuiume nepasercmao:

2x+1
35. (2241~ 9.2¥ +4) log, Z— p 1>o0.

36. ((5+ V28! — (5 — V285 ) (logs/, (x — 1)* — 2) > 0.

37. 5122 (log?3-9) <0.

(log, 4 — 2)?

38. 5.2+ 16

>0.
Pewiume cucmemy HepaseHcms
9*+1-28.3*+3<0,
39. 2
log 557+~ < 2.
25% —26-5X+25>0,
(2x2—9x +10) logs(x +1) = 0.
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4 —-6-2"+8<0,

41. 2x24+3x—5

logy =7 — <L

3.9-28-3"4+9<0,
42, 4
log,a(x—1)"<1.
26432.27% >33,
" | 2logy(4x%+1) > logy (3x% + 4x +1).



JuarHocrudeckas pa6ora 1

1. Peluyte HEpaBEHCTBO

2_
x“—2x+3 > -

x2—4x+3 3
2. Pelrure HepaBeHCTBO
7 9
G-DE-3 Tx-3T1<0
3. Pewvite HEpaBEHCTBO
¥+2x—-4 _ 2
x-1 ==

4. PemiTe HEPABEHCTBO

x+1—log;9x >1
1-log; x

5. Pemiyte HepaBeHCTBO

Vée+x—-x2 _ J6+x—x?
2x+5 7 x+4

6. Pelunte HepaBeHCTBO

3
[x+3]-1

= |x+2|.
7. Peuiure ypaBHEeHHe
(2sin®x—3sinx+1)4/tgx = 0.
8. Pemyte HepaBeHCTBO
V2+2x—x?+x-2

log, (% —x) +log; 2

<0

9. Peminte cucteMy

lgx 21g3 2

9% +x Z 3
5

log§x+6> m.



JuarHocTuyeckas pabora 2

. Pemnre HepaBeHCTBO

x?—3x+24

x%—=3x+3 <4

. Pemiite HepaBeHCTBO

(x+2)(x?-2x+1)

P
4+3x—x? z 0.
. Pelrte HepaBeHCTBO
2X+x—-10
=K
-8 S
. Periiite HepaBeHCTBO
2x—1
log, ~—7 > 1.

. Pemnute HEpPaBE€HCTBO

Vx?—x-6+3x+10

x+4 >1.
. Petiite HepaBeHCTBO
(x+1D(x+2)
-_ . = > -
2_x—2 > X

. Pelure ypaBHeHUe

Y12sinx = v'sin2x.

. PemnTe HepaBeHCTBO
1+1gx
log (Sl“g’( - (%) ) > —1+1gx.
2

. Pemnre cucremy
10V'8x 4 xV1e&: 10 < 200,
logZx+6 > 5log, x.



Jluarnoctuyeckas pa6ora 3

1. Pelrnre HepaBeHCTBO

2x+3 > 4x+1
3x+2 7 x+4°

2, Pemnte HepaBeHCTBO

20 10
GG H Tx-4aT1>0
3. Pelrure HEPaBEHCTBO
x*3* -3 <o.
4. Pemnte HepaBeHCTBO
(x+ 1) logg(x?+2x—2) < 0.

5. Pemute HepaBeHCTBO

2x2—5x+2

<0.
2x2+4+6x
6. PeminTe HEPaBEHCTBO

x2-1
=1 > 0.

7. Peminite ypaBHeHHe
(1+cosx)4/tg )z—f —2+sinx = 2cosx.

8. Penrire HepaBeHCTBO

6 1+log,(x+2)
>+l x .

9. PeniuTe CUCTEMY
glog} x +xlo%:x 5 9 ‘\*/5,
logs x+6 > 5log, x.



JnarHocruyeckas pa6ora 4

1. Pemure HepaBeHCTBO

3x2—2x-1 _ 2x?2-3x+1
2x245x+3  3x24+7x+4

2. Pemvite HepaBeHCTBO

x—=-2)(x—4)(x—-7) 1
x+2)x+4)(x+7) ’

3. Pemvre HepaBEHCTBO
(VE-2)51 < (V5+2)* 7L,
4. Peii¥Te HepaBEHCTBO
log,- x2+x-1)<0.

5. Pemiite HEpaBEHCTBO

Vv2—x+4x-3 >
=
X

2.

6. Pemivte HEpaBEeHCTBO

|2x+7]—3x—4

<
x+5—1{5x—7| <O.

7. Peminre ypaBHeHHe
. X
Vcosx = v2sin 3
8. Penrite HepaBeHCTBO

(J2x + 1] —x—2)(log% x+4)+1)
2x2_2|X|

>
9. Peurvte HepaBeHCTBO

-1
(2"2—22"‘24(-20’5) logxz(x+2) <o.

x2




Juarsoctuyeckas pabora 5

1. Pemmyite HepaBeHCTBO

2. PellnTe HEpaBEHCTBO

2x+3 >0.

2 —
(c“+3x)(2x+3) 16x2+3x 2

3. Pemrvte HepaBeHCTBO

3
1\ (*-2x-15)2 2y
(5) LB E-8) < 1.

4. PeliniTe HepaBeHCTBO
logs_4,—,2(5—9x —2x2) < log;_,(1—2x).

5. Pemnte HepaBeHCTBO

Vax—x2—332 Vx2—7x+12—V/x2—5x+6.

6. Peurte HepaBeHCTBO

[|x? —8x+2| —x?| > 2x+2.

7. Pemvre ypaBHeHHe

tgx- \/sinx—zcosx— 1=0.
8. Peurure ypaBHeHUE

2 _ - = 2 _ _
logJ=(x 4x —2) logﬁi(x 4x —3).

2
2-v3
9. Pemnte HEpaBEHCTBO

32 (log23-9) < 0.



Jnaraocrtuyeckas pabora 6

1. Peutute ypaBHeHUE
(*+1x 10
x2—-x+1)2" 9"
2, Pelmivre ypaBHeHHe
x? 40
(x+1)2 9"

x2+
3. Peurute HepaBeHCTBO

( 4.)('2 )BXZ—X S (x4+1)x—2
x*+1 4x? ’

4. Peminte HepaBeHCTBO

log,_42 (lx] — 4)?
10g; 4,2 (10x2 4 5x+1) =

5. Peuinte HepaBeHCTBO

VI+37* 3 3% 1 L 1+VI=0~
VI+3*—VI-37% 1-97%+43*-1" 3x

6. Pemnte HepaBeHCTBO

(x?+x+1)%-2|x3+ x>+ x| —3x?
10x2—17x—6

= 0.

7. HaiizuTte Bce pellleHUst HepaBeHCTBa

\/6cosx—sinx+4 < sinx 4+ cosx

npUHanexanye orpesky [0; 27].
8. Pemnte HepaBeHCTBO

x > log,(101-10% — 10*+%) —log, (101 - 2* — 5%+ . 22+2x),
9. Pemrnth cucTEMY HEPaBEHCTB
3:9¥-28-3"+9 <0,
{ log (x—1)* < 1.



PexoMeHyeMas JUTepaTypa

Il IpOXOXKZEeHHUs IIKOJIBHOrO Kypca MaTeMaTHKHU HeoOXOAHM KOM-
IUIEKT LIKOJIbHBIX Y4e6GHUKOB, XelaTeJbHO U3 desepasbHOrO KOMIUIEKTa,
yTBepxA€HHOro MuHKcTepcTBOM 06pa3oBanus PO. Ipu aToM A4 noaro-
ToBKH K EI'J, kpoMe yue6HHKOB 10 MaTeMaTHKe, TpegHa3sHAauYeHHBIX AJIS
10—11 xiaccoB, Hy»HBbI Takoke yieGHHUKH 110 ILTAaHUMEeTPpHH JJiA 7—9 wac-
COB M 1o anre6pe it 8—9 KIaccos.

Kpome yueOHHKOB, 0COO6EHHO /J1s1 MU3y4eHUs IPUEMOB pellleHUs ypaB-
HeHUH ¥ HepaBeHCTB, pEKOMEeH/IyeM UCIIOIb30BaTh IPOBEPEHHbIE BpeMe-
HEM MeTOoAuYeCKHe T0co6HA, 3aJaYHHUKH 110 JIEeMEHTAPHOH MaTeMaTHKe,
c60pHUKM KOHKYPCHBIX 3334 10 MaTeMaTHKe. BoT HeKoTophle M3 HUX.

1. C60pHUK 3a4ay 110 MaTeMaTHKe JJIs TIOCTYIaloMX B By3h! / [oz pea.
M. W. Ckanasu. M.: Beicuias mxona, 1998 u Ap. usganus.

2. Modetros I1. C. C60pHUK 3afay MO CHELUAIBHOMY KypCy 3/eMeHTap-
HOU MaTreMaTHkU. M.: Bricias mkosna, 1960.

3. Mooenos B. II. TTocobue no matemaruke. Yactu I—II. M.: UsgaTenn-
CTBO MOCKOBCKOI'O YHUBepcurera, 1977.

4. Jopogees I B., [Tomanos M. K., Pozoe H. X. MaTemaTuka s NOCTyTIa-
I0IMX B By3bl. M.: [lpoda, 1976 u Ap. uszaHus.

5. MenvHuxos H. H., Cepzees H. H. Kak pemats 3afa4yyd 0 MaTeMaTHKe
Ha BCTYTIUTe/bHBIX 3K3aMeHax. M. Y4ye6HO-HayuHBIH LIEHTp /IOBY30B-
ckoro obpasopanust MI'Y, 1994,

6. Hla6ynun M. M. MaTeMaTHKa /IS TOCTYTIAIONIMX B By3Hl. M.: JlaBopa-
topusA 6a30BBIX 3HaHUIA, 1999.

7. Cepzees H. H. 1000 BorpocoB u orBeTOB. MatemaTtuka. M.: YHUBepcH-
TeT KHIDKHBIN oM, 2000.

8. Cepzees M. H. MaTemaTHKa 3alaydl C OTBETAMH W pelIeHUAMH. M.:

KAy, 2003.
9. Cepzees U. H. ET'D. Maremaruka. 3aganusa tuna C. M.: Ox3amen, 2009.
10. Ilapvteun H. P. Pemenue 3agay. M.: [IpocBelienne,1994.

11. Hlapsteun H. P., Tonybes B. 1. PakynbTaTUBHBIM KypC 10 MaTeMaTHKe.,
Pemenue 3azau. M.: IlpocBeinenue, 1991.



PexoMmeHAyeMas quTepaTypa

12

13.

14.

15.

16.

17.

18.

19.

20.

21

22,

Tony6es B. H. PelieHe C/I0XHBIX B HECTAHAAPTHLIX 3a/a4 110 MaTeMa-
tHKe. M.: WIEKCA, 2007.

BerynuTesbHBIE 3K3aMeHBI M OIMMITHAALL o MaTeMartuke / Iog pea.
WM. H. Cepreesa. M.: MexaHuKO-MaTeMaTnyeckuit dakyasrer MIY, pas-
HBIE TOABI.

3aZlauyd BCTYMHTENBHBIX 3K3aMEHOB 10 MaTeMaTuke / Iloa pea.
E.A.TpuropbeBa. M.: dakyisTeT BBIMHCIUTENBHOII MaTeMaTUKU U
kubepHeTuky MI'Y, pasHrbie roapl.

Tosopos B. M., [vibos I1. T., MupowuH H. B., CmupHosa C. ®. COOpHHUK
KOHKYPCHBIX 3aJa4 1o MmateMaTuke. M.: Hayka, 1986.

Hecmepenko IO. B., Onexxux C. H., ITomanos M.K. 3agauu BCTyIIU-
TeJbHBIX 9K3aMEHOB 110 MaTeMaTHke. M.: ®akTopuai, 1995.

Awenxo U. B., lllecmaxoe C. A., 3axapos I1. Y. TlogrotoBka k EI'D no
maremaTtuke. 2012. M.: MITHMO, 2012.

Awenko U. B., Illecmaxkos C. A., 3axapos I1. 1. MatemaTtuka. ET'D. Te-
MaTtuyeckas paboyas terpazb. M.: Ox3ameH, 2010.

MaremaTrka. C60OpHUK TpeHUPOBOYHHIX paboT / ITog pea. A. JI. Ceme-
HoBa u U. B. Ammenko. M.: MIIHMO, 2009.

MaremaTtuka. EI'3-2010. TumnoBsle TectoBble 3afaHus / Ilog pea.
A.JI. CemenoBa u W. B. flimenko. M.: Ok3ameH, 2009.

CaMoe ITOJIHOE M3JJaHKE THIIOBBIX BADUAHTOB peajbHbIX 3agaHuit E['9-
2010. MateMaTtuka / Iloa pea. A.JI. CemenoBa u H.B. fmenko. M.:
Actpesb, 2009.

Iangépos B. C., Cepeeeg U. H. Otnmuunuk EI'D. Maremaruka. Pemenue
cnoxHbIx 3aga4y. PUTH; M.: Unremnekt-LlenTp, 2010.

MEI He cyuTaeMm, YToO Bce NnepevyrnCcIeHHblIEe KHUT'U JO/DKHBI HAaXOAUTBHCA

B JIMYHOI 6ubnHoTeKe abUTYpUEeHTa, Aa 3TO U HeBO3MOXKHO, OZHAKO KaX-
JAas U3 HUX T10-CBOEMY IOJIe3Ha ¥ HaWAET cBoero 6arogapHoro YMTaTess.



OTBeThI

Himke pomyckaloTcsi OTBeTH B pa3HOil ¢opMe: Kak B BHZAE MHOXECTB, TaK
U B BUJie PAaBEHCTB WIM HEPABEHCTB (BO3MOXHO, JBOMHBIX). Kak oTMevanocs
paHee, IVIaBHOM XapaKTePUCTHKOI OTBeTa ObUIa M OCTAéTCA ero MaTeMaTHyeckas
NPaBUIBHOCTb.

AuarHoctuueckaa pabora
1. -1<x<25. 2.x<-3,0<x<1l,x=3. 3. x<-2,x>-2. 4. x<-5,
-2<x<2,x>2. 5. x<-2,x24. 6. -2<x<-1,3<x<5. 7.x=2.
8. -7€x<-6, -58x<-1, x=1 9 1<x<3. 10 —2<x<2,

2<x<14. 1L x<-3,0<x<1l 12 x=-7,arctg3. 13.x= {-+21’m,
nez. 14.10 VB  <x<10V84 15 x=-1. 16.x=%. 17.3'°83/25<xS%,
3

-<

Z\X.

§ 1. PauioHanbHble ypaBHEHHS M HEpaBeHCTBA
TpeHupoBoO4HBIE 3aa4H
1L.x=1,x=2009. 2.x=1,x=-2011. 3.x=-1,x=-2010. 4.1<x<2009.
5. —2011<x<1. 6.x<-2010,x=>-1. Z.x=-3,x=1. 8 -3<x<1l.
9.x=-1. 10.x=-1, IL.x=—-4,x=2. 12.x=-1,x=12. 13.-1<x<12.
4. x=-2, x=6, x=3—- 21, x=3+ v21. 15. (—»; —v2] U [vV2;4).
16. (—»;-2]U (-1;4). 17. (—o;-5]U (1;2) U (6;+»). 18. -1 <x < 5.
19. (-5; 1) U{3}. 20.[1;2)U(2;4]. 21. (—;—-1]U(4;+»). 22. (-1;0}U
U@;1). 23. (=5;1). 24. (—w;—v7) U (=2; V7) U (§;+eo). 25. [1;2)U

X 11+v737 4 ¢73 -11
U G4l 26 (- ,7) (

1—2J§;0)U(1 1+v5

1). 27, (—o0;—1) U (1; +).

)u(z F0). 29. (=5;1)U(2;3). 30. (—=»;—3)U
U(=D: 1), 3L (Sem; —4]UT=2; ~1]U[L; +). 32, (—e0; —1]UC0; 1]U(2; 31,
33, —6<x<0,2<x<3,x26. 34.-5<x<1,2<x<3. 35. x<—9,3<x<1,

x>-12—1. 36.1<x<2,7<x<8. 37.x<-1, 2<x<% %<x<3 x4

TMoAroToBUTEIBHBIE 3a4aYH

1.x=1,x=§. 2.1sx<§- 3PemeHHﬁHET-4-H‘°5°e‘*"°"°~5x=‘§”‘ 3.
6x<_§’x>3 7x__23~/:’ x=-1,x=1, "‘2_‘/:' 8_£< <L
1<x<23@. 9. x=-v3,x=v3. 10.-V3<x<v3 1.x=-} 5”‘2%'

2. x< - 3\1/2, x> V3. 13.(1;2)U(2;3). 14. (—®; —2)U(-2; —1)U(1; + ).
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L 1 4 3 5
15. (—=;-2) U (—2,—5) u (1,+oo). 16. -3 <x<g. 17.x<3, x>3.
18. noboe AaeiictBuTenbHoe uucio. 19. x <2, x = 4. 20. (—o;2) U (5; +=»).
21. (—m;l)U[%;ﬂo). 22, ~7<x<—3. 23.(—o;1)U(4; +®). 24.(—o;0)U
U(3;+). 25.(—x;2)U(3;+x). 26. (—oo; g] U[8; +®). 27. (—o0; —20)U
U (23;+4%»). 28. (-1;0) U (4;+=). 29. [1;3] U (5;+=). 30. -1 < x.
31. (—%;—z) U(3;+®). 32. (—»;-2)u(-1;0)U (%+oo) 33.3<x<4.
34. [-3; 0)U[20; +®). 35.(—w; —1JU(5;6). 36.3<x. 37.x<—v2,x>V2.
38. —2<x<2. 39.x<0,0<x<1. 40.-4<x<-1,-1<x<2.

§ 2. Ioka3saresbHbIe YPABHEHNUA U HepaBeHCTBA

Tpermpono'mble 3aja4yH

6. x =3.

Nw

Lx=2 2x=-1. 3.x=1. 4 x=1,x=2. 5 x=108.5n
2

—

7.x=0. 8 x=0,x=2. 9.x=10. 10.x==%1. 1l.x=-2,x=2. 2. x=-.

E.N

13.x=4. 14.x=1,x=3. 15.x=2. 16.x=-log;2, x=3. 17.x<%,x>1.
18. x#2. 19. x>-2, 20. x<0, x>log,3. 21l. x€R. 22. x<0, x> 1
23.x>0. 24.x<logy,2. 25.-1<x<0. 26.0<x<logs3. 27.x<log3,

1og3§sx<log3§. 28. x> 1. 29.—1<x<—§-. 30. x<3—- V3, x>3+ 3.

6
1g21 1
g5 lg /7' 32. 2log56<x<log65.

3L x>
IToaroToBHUTENBHBIE 3aAaYH

Lx=2x=4 2x=1 3.x=3. 4x=1 5x=log 2. 6 x=2

7.x=0. 8 x=+2. 9. x=2. 10. x=—2. ll.x=2—\/-g,x=2+\/§.
12 x=0. 13.x=0. M. x=-2 15 x=log:3. 6. x<3. 17.x>-3.

2
8. x<7. 19 x<-1, x> 20.§-<x<2. 2. 1<x<4 22 x<2.
23.0<x<1. 24.x>0. 25.x<-log;10. 26.x<0,1<x<3. 27.0<x<%,
x>4.
§ 3. Jlorapupmuyecke ypasBHeHUA H HepaBeHCTBA
TpeHHUpPOBOUYHBIE 3aAa4YH
Lx=1+¥2 2.x=3. 3.x=2"),x=273%. 4.x=2"2x=2"3. 5 x=273,
1 1 3-v3
x=2. 6.x=1. 7.x=100. 8. x=5. 9.x—8—1,x—§ 10. x=- 3
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x=8. 11x—%,x 3. 12.x=2. 13.x=2, x=1—v33. 14.x=4. 15.x=8.
16.x=1—1+—~ V261 17 1<x<2, 3<x<4. 18.—-1<x<1,3<x<5. 19.—<

sx<§. 20, 0<x<10. 2L 2<x<3, x>3. 22 x>3. 23. 0<x<8,
28x<4. 24.—<x<1. 25. -3<x<1,3<x<4. 26.—2<x<——1 -1<x<0,

O<x<1l,x>2., 27.0<x<2,x>4. 28.—-1<x<0. 29.0<x<—,1<x<3.

‘/-,
30.3<x<4,x>6. 31272 <x<— 1<x<2'2,
IoaroroBHUTENbHBIE 3aZ1a4H

1x=0. 2.x=3,x=10. 3.x=1 4.x=-2-vI0. 5 x==, x=10.
6.x=10,x=10000. 7.x=3,x=2. 8.x=3. 9.x=—4. 10.x=3. Il x=4.
12.x=3,x=16. 18.x=-2,x=23. 14.x=2 15.x=1,x=128 16.1<
<x<§ 173 <x<2 18.2<x<3. 19.3<x<3. 20.;<x<4. 2L0<
<x<— 2<x<4. 22, —<x<1 1<x<10. 23.PeumenHniiHeT. 24.1<x<2,

10
3<x<4 25. —/5<x<—-2,1<x<+5 26.2<x<3. 27. -3<x<—8,
Ve<x<3. 28.4<x. 29.0<x<1,vV3<x<9. 30.1<x<4.

§ 4. UppanHoHa/IbHbIe ypaBHEHHA H HepaBeHCTBa
TpeHupoBoyHbIe 3aa9U

1. x=0. 2.x=3—_2~@. 3. x=—v3. 4.x=-5. 5.x=5. 6.x=8. 7.x=

= . 8.x=9. 9.x=2. 10.x=-32,x=1. M.x=7 12.x=1,x=2,

2 3

_ —al _q 1l =1 =1 ,-1
x =10. 13.x—363,x—3728. 14. 5<x<10. 15.x--2 x=g, x=c.
16. -1<x<1. 17.%’sx<9. 18.x<—2,—1sx<‘/_6" 19. x € -5,
—§$x<4. 2o.x<—1,x>§. 21 1<x. 22. 13—;—‘/—5<xs1. 23. —1<x<8.
24, 1<x<2,2<x<5+2‘/§. 25.1<x <Z §<x 26.0<x<5. 27.1<x<

s-zi;-g. 28. —1— 1 <x<o,1—ﬂ—1_7<x<¢ 3-1. 29.x> 3% g. 30. —5<
x<2V/V5-2-4. 313<x<6, 6<x<-13—3—11f

INoaroroBuTebHBIE 3aa4YH

1x=6. 2.x=%,x—. 3x— f \/z 4.x=2. 5.x=3. 6.x=—8,

x=27. 7.x=1. 8. x=§. 9.x=3. 10. x=-3. 1. x=- % 12, x =4.
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13.x=0,x=—§. 4. x=5 15 x=-1. 16. —<x<2 17. 4<x <6.
18.—1—f<x<—3,1sx<¢§—1. 19. x<1. 20.x=-1,x>2. 21.—§<x.
22.5<x. 23. —<x<3 24. —1<x<0, §<x<1 25. —2<x<2. 26.x<1.

27. -33<x<3. 28.x<-3. 29.1<ux. 30.1Sx<%.

§5. YpaBHeHHs1 H HEPAaBEHCTBA C MOAY/IEM

TpeHHpPOBOYHBIE 3aJa4N

_ _ — _7 _13 — _ 4
1. x=-1, x=1. 2.x—0,x—l3,x—2. 3. x=-25 x=3. 4.x$7.
5.x=-2. 6.x=-12,0<x<6. 7.x=1. 8. —%sx<§. 9. 2<x<3.
10. x=1, x=4. 1. x<;,x>3. 12. —=9<x <0, 13.—%<x<%. 14. 2<x<5.
15. -5<x<3+2v2. 16.x<-5-v19,x2v2-2. 17.-7<x<-2,3<x<4.

N

18. -6<x<-1,x20. 19. x<2V2, x>2+2V3. 20. —3+2‘/E<x<3.
21. —¥—<x<—2, —2<x<-1,x>3. 22 x<-199, 66 <x < 200.

23.x<0,2<x. 24.-3<x<-2,0<x<V3. 25.x<-2,x>-1. 26.-5<
<x<-2,2<x<3,3<x<5. 27.§sx<2. 28. x<3. 29.x<-1, x>0

30.0<x< g xz2.

IMoaroToBHTENbHBIE 3aa4H

Lx21. 2.x=§. 3.x=—§,x=?. 4. x=22. 5.x=-3,x=3. 6.x<

7Z.x=-1,x=1 8 x=1,x=13. 9. x=3, x=4. 10. x=—-4, x=—
1L2<x<3 2.x<gx23 Boxz-1 Mx<-2,x322 15.x>
16. Pemenust HeT. 17. —3<x<-2,2<x<3. 18. -2<x<2. 19. —1<x<2,

3<x<6. 20.1<x<3. 21.2<x<4. 22.1<x<3. 23.xs4_;/1_9,x>4+;/1_9-
24.1<x<3. 25.-1<x<0, o<x<j}‘§~ 26. x<-2, 3 <x<1, 1<x<m_3.
27. x<-8, 6<x<-2,x>-2. 28.x<2,x=3,x>4. 29. —<x<%.
30. -3<x<-2,x=-1,0<x<1.

NI\OHNIQJ

§ 6. TpuroHoMeTpHyecKie ypaBHeHHA U HepaBeHCTBA
TpeHHUpOBOYHBIE 3ajaYH
2n i 3n
1. x =cos2. 2. x—:i:— + 2k, x=:|:§-+-2nn; x=:t:? +2mmn, k,n,m e Z.

3. x—larctg +— kezZ. 4. x—arctg%+kﬂ,keZ. 5.x=§+kn,keZ.
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6.x=(2k+1)n,x=g+2nn, k,nez. 7.x=§+krc,x=;—g+nﬂ:; k,neZ.

8.x=£+kﬂ: x=£+n'n: x=—arctg%+mn' k,n,meZ. 9.x=£+kn:

=—- kneZ 10. x= 2arccosf+kn kez. 11.x= :tl+\/1+ +2km,
x=¢1—,/1+12‘-+2kn; k=0,1,2,... 12. x=3km, x=—z+3nrc; k,n € Z.

2n+1 21n 117 _19m
13. x= T n,n€Z,n#9%+4,keZ. 14.x——1?,x—-—8—. 15. x= T

16.x=§+2kn,x=§4£+2nﬂ:,x=§61£+2mn,k,n,meZ. 17.x=kn:,x=%+
2k+1++/4k2+4k—15
4
T 2n T
k=3,+4,45,...,n,meZ. 19.x=z+2k7t' kez. 20. x——+2kn,x=g+2nﬂ:;

+2nm; k,n€Z. 18. x =arctg +nm, x=+arctg2 + mm;

k,neZ. 21.x=-31,x=-7. 22.x—-7,y =2,2=0; x_ﬁ,y=

23, 2kn<x < arccos% + 2km, arccos § +2nt<x< —arccos% +2(n + D,

—arccos%+2(m+1)1t<xs2(m+1)7r; k,nmeZ. 24. nk—arctg%<x<

<7tk+arctgl'keZ 25. —\/4—:t—n<xs 4—;[5 26. E+211:k<x<—£+

-1,2=5.

+2ntk+1); kez. 27. x= :tarccos\/—+rm neZ. 28. —+2kn<x<6+

+2k+ 1) keZ. 29.2k7r<x<—+2kn;keZ 30. —+2k7t<x<—+2kn;
3+f

ﬁ) <x<2(nk+arctg ) kez. 32.x=-1,

x=0. 33.x=%. M.sin(%(l—%))<x<sm(j4—(1+T)). 35. 2k <

<x<@k+Dm keZ 36.x=-Z+kn, kez. 3. —1sxs—§,x=1.

38.2009. 39.x< ¥T+18

kez. 312(7k+arcrg =

,8m—-18<x<18-3m.

INoaroToBHUTE/NbHBIE 3ajaYN

T,

1. pemenuit HeT. 2. pelleHMii HeT. 3. x= % + = kn x-—:i: st 7 2" s k,nez.

4. x=02k+1m, x—(—l)"£+nn'k nez. 5. x= (2k+1)1r,x :tarccos%+

+2nm; k,neZ. 6. x——+2k7'c x--——+nrz k,nez. 7. x=—+ ; keZ.
8. x=(— 1)"6+n7r,n€Z. 9.x—:|:6+k7r,keZ. 1o.x_i3+2kn,x_"—2’3;

k,neZ. 11 x= —% +2km, x=2nm, x = % + 2ntk; k,n € Z. 12. Pemennit

HeT. 13.x=£+k7r x=—arctg3 +nm; k,n €Z. 14.x=§+2k1t,x=2nﬂ:;

k,neZ. 15. x———+4k 11t,x— —+4'1 !

n; k,n€Z. 16. nm, n € Z.
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_ 4 . M kn 7 . _
l7.x—arccoss+2kn:,keZ. 18. x= 24+2,x—12+n7r,k,neZ. 19. x=

=arctgl+kn'k€Z 20. x=3—”+kn,x=nn-k,nez. 21.x=—arctg%+kn,

4
x=arctg 5 +nﬂ:kneZ 22, x= :t +3k7r keZ. 23.x=:i:g+k7r,x=g+

+—4—; k,nez. 24. x=:l:—3-+2k7t; k€Z. 25. x=m~ arcsin ‘/32_1 + 2km;

kez. 26. Z42kn<x<Ziokn kez. 27. 2?” +2kn <x< 2+ 2k, kez.

28. —g+kn<x<%+kn, kez. 29.x=Y2. 3o.x=i%iarccos‘/75+2kn;

2
keZ.

§ 7. Kom6MHNpOBaHHbIe ypaBHEHHs, HEPAaBEHCTBA H CHCTEMBbI

Tpelmposo'-mble 3agaym
4 6 1
s R

.20 2.1 3.x= x=rc. 4. —<x 7. 5. 2<x<2+tg16 6. x=73,
~20-v2) -1, _3 =1 .= [ 127, _21) _l._l]
= 3 . Tox= 2 X=73. 8.x—9,x—9. 9. 384> " 64 U( 276l
10. —77<x<3. 1L —2<x<—§—§. 12.0<x<1. 13. —2<x<-1,1<x<2.

27
14. x < —2. 15. 0<x <323 x>3%3 16, 1og310 <x<2 17 x<2.

18. x > log; 10. 19. O<x<— 2<x<3. 20. log2 <x<log,3. 21.0<x<

27 m 2 .
<% 22.—2fsx<—1 s <x<l 23.0<xs3—ﬁ,x>2. 24. [1; 2].

25. 0<x< , 1Sx<4. 26. 0<x<‘11,x24. 27. 1 <x<1000. 28.1<

<xs51°827:7'°825. 29. x > 3. 30.3<x<%,x>4. 3l —2<x<—V2,

3-V3 1
>

5 - 33.x/log% Vv

<x<7,x=-2. 35.%<x<2,x>2. 36. x< -7, —-5<x<-3,x>2 37 x<

<logy, 5(VE-1). 38.2-vZ<x<1,3Sx<2+vZ 39 x=r= x=10,

x=100. 40.x=-log,2, x=log, 2. 41.x=—%,x—;,x 3. 42, -1<x<0,

1 1
- —1L
2<x<3. 43. $X$1,1<Xs4. 44.0<X\100 10\)(\1 451/_6- 1<

€x<2,2<x<5 46.x<-3,x=5. 47.x<-2, -2<x<2-—+/15,x26.
8v3-19 11
48. -1 <x<0. 49.0<x<4. 50, -3<xg——,x=

4. -1<

0<x<—1+v2. 32. —%Sx<0, %<x<

= — < <
13 0, 3sxstb
1-v5 1+v5
2 b

<
2 ,0<x<

54. x = 2 +2kn, keZ. 55.x:10g2(k+%),k=0,1,2,...;
x =log,n, n=1,2,... 56. x=(— 1)"—+k7r x=nn; k,n€Z. 57 x—%

5. 0<x<1,x=2. 52. x=3,x28. 53. -1<x<
21+2\/ﬁ‘
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58. —Z—+kn<x<g+krc; ke€Z. 59. arctg5+2kn<x<(2k+1)m, x;ézzr-+2nn;

k,nez. 60.§+2kn<xs5—“+2kn x# 2 +2nm k=1,42,43,.., n€z,
11n 3n 3n 7m 3
=== 2T _ < —_r — —1- x=2
= <x< 23 zzx -4, x 6.61.x krn,y=1;k€Z. 62.x n,
y=-2—+27m—;;x=—;,y=§+2nk+;;k,nez
l'[om‘ 'OTOBHUTEJIbHbIE 3a/{aYH
1.x$0,x>§. 2. x< 2011, x> 2009. 3.x<-3,x>3. 4.—2<x<—19—7,

x>7. 5.x<0. 6.x>0. 7. ~1<x<0,x>1. 8. —%<x<0. 9. x>2.
10. x<log;2, 1<x<5. M x=-2-v10. 12 x=V101"Y3, x=+v10+3,
13. 1< x < 10000. 14. x > 1000. 15. 0 < x < 64. 16. x = -3, x > —1.
17. x<log,(VZ—1), x> >. 18.x=2. 19.x=1. 20.x=log,4. 21 x=0.

2
22. x=9. 23.x=10,x=10% 24. (-v2-1;-vV2)U(V2; V24+1). 25.0<x<
<% 2.1 4. 27, -1 2 2 i<l 28 0<x<10HE
6 dl<x <4, .—<x<—-\/§,\/g x . . X s
29. 0<x<%,x>4 30. -1~ V5<x<-3, V5—1<x<5. 3Lx=%+kn,
S
x-—:l: +22n,k,n€Z. 32.x=:l:arcsml(\/_+‘/_)+krc keZ. 33. x——?n

34, E<x<4 8<x<10. 35.x<-1,1<x<2. 36. 2<x<—% _1<x<1,

ng. 37. o<xsf YF<x<2, x>2. 38.0<x<1,x=2,x>3. 39.{-2}U
U(=1;0)U{1}. 40.{0;2} U[2,5; +x). 41 (—5;-2]u{2}. 42. (-1;0)uU

U(0;0,5]U(1; 2]. 43.x<—1,—%<x$0,x?5.

Juarnoctuyeckas pa6ora 1

lLx<l1, <x<2 x>3. 2.-5<x<1,2<x<3. 3~<x<1 4.2<x<3.

.—2sxs 1,x=3. 6. -5<x<—4, -2<x<— 2+f. 7.x—rm,x—6+

+2km; n, ke Z. 8.1—J§$x$3—2ﬁ,2<x<§. 9. S=<x<ll<x<4,
x>8.

JuarHocTuyeckas pa6ora 2
Lx<-1,x>4. 2. x<-2,-1<x<4 3.2<x<3. 4.¥§<x<%,
1<x<3+2‘/§. 5.x<-6, -4<x<-2,x23. 6.§Sx$1,x>2. 7. x=nm,

x=%+2kn; nkeZ. 8. llo<xs%. 9.1<x<4,8<x<10%
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AuarnocTudeckas pa6ora 3
1 —4<xs—1,—§<x<1. 2. x<-2, -1<x<3,4<x. 3. —/3<x<3.

4.x<-3,-1+v3<x<1. 5. -3<x<0, x_;,x 2. 6.x<-1,-1<x<1,

x>1. 7x——+2krr kez. 8. ——<x<0 9. 0<x< J_<x<4 x=8.

Juarnocrudeckas pa6ora 4

L —%<x<—§, ~1<x<1. 2 x<-7, —4<x<-2. 3. —2<x<-1,x>1
“2‘/_. 5.x<0,1<x<2.6. x<§ 7.x=(— 1)" +2km; keZ.

8. —4<x<-1. 9. -2<x<-1,-1<x<-— —<x<l,x=>2.

ff

4. -2<x<-—

JAuarnocrndeckas pabora 5
1 1<x<2, 7<x<8. 2 —4<x<-3, —%<x<0 x>1 3 x<-3, x=5.
4.—5<x<—2—2w/—,—4<x<0,0<x<-;-. 5. 6.x<0,1<x<2 x3>5.

7. x=02k+1)m, x=n+arccos\/ig—arcsin—‘/1§+2mt; k,neZ. 8. x=2+

+v 14443, x=2—V14+43. 9.0<xs3%/§, Y3<x<2,x>2.

JuarHocTudyeckas pa6orta 6

l.x—%,x 2. 2x—-§,x 2. 3.-vV2+v3<x<— \/— —V2-/3<x<0,
0<x<\/2—\/§,\/§<x<\/2+x/§. 4.—5<x<‘520‘/_, 5V <o,

“20
0<x<_5+m, _3+‘/4_4<x<%. 5. x>0. 6.x<-2-+V3, -03<x<

20 10 =
<-2++V3, x=1,x>2. 7 2—3—<x 2arctg‘/§Z—l.

<lg101-2. 9.(-1;0)uU(0;0,5]uU(1;2].

8. x<-2,0<x<
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