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TUnuyHbIe OLIMOKKU U 3aTPYAHEHUS LWKOSNIbHUKOB
Npu pelleHNN HepaBeHCTB pa3fnM4YHbIMK cnocob6amm
Ha EQMHOM rocynapcTBeHHOM 2K3aMeHe No MaTeMaTuke

AHHOmMauyus. Cmambes nocesuweHa aHanudy murnu4YHbIX owWubok u 3ampyOHeHUU WKOJlb-
HUKO8 Mpu peuweHuu HepaseHcme pasfiuyHbIMu criocobamu Ha umoeoeol ammecmauuu
1o Mamemamuke.

Knro4yeeble crnioea: obydyeHue mamemamuke, HepaseHCcmeo, cucmema HepaseHcms,
passnuyHble crocobbl peweHus HepaseHcms, EOuHbIU 2ocydapcmeeHHbIU 3K3aMeH 10
MamemMamuke.

Pa3den: (01) nedacozuka; ucmopusi nedazoc2uku u obpa3osaHusi; meopusi U Memoouka
o0byyeHusi u eocriumaHus (o npedmemHbiM obriacmsm).

JInHNA ypaBHEHWUN N HEPABEHCTB SIBIISIETCA OAHOM M3 BeOyLUMX coaepKaTenbHO-MeTo-
ANYECKNX NINHWIA LLKOMBbHOrO Kypca MaTemMaTuku. TpaavuMOHHO Hanbornblune 3aTpyaHeHUs
y yqalmxcs Bbi3blBaeT peLLeHne HepaBeHCTB. B kogndukaTtope TpeboBaHuii K ypOBHIO Nog-
rOTOBKM BbINYCKHMKOB 06LLe0bpa3oBaTenbHbIX yYpexaeHun ansg nposeaenns EgnHoro roc-
yAAPCTBEHHOrO 3K3aMeHa Nno mMaTtemaTtuke ykasaHo, YTO yyalumecsl LOMKHbl yMeTb peluaTb
paumoHarnbHble, NokasaTerbHble, TorapuMmyeckne HepaBeHCTBa N UX CUCTEMBI.

B nocnegHue rogbl B MOOENM KOHTPOSIbHO-M3MEPUTENbHbIX MaTtepuarnoB COOTBET-
CTBylOLLEe 3aJaHne COAEPXKUTCS B YacTu 2 U MMeeT MOBbILLEHHbIA YPOBEHb TpyaHOCTU. B
yacTHocTK, B 2014 r. TpeboBanoch pewmnTb CUCTEMY, COCTOSALLYIO U3 NorapugMmU4ecKoro u
nokasatenbHoro HepaBeHcTB. Mo gaHHbiM LIOKO Kuposckon obnactu [1], K pelueHuto 3a-
Aadn C3 npuctynuno okorno 35% LWKOMbHMKOB, YTO roBopuUT 06 onpeaeneHHon noarotos-
Ke no aton Teme (K peweHunto 3agaum C4, Hanpumep, npuctynuno nopsgka 7%, C5 — 4%
BbINyckHMKOB). OgHaKo gaTb XOTA Obl YACTUYHOE peLLUeHMEe CUCTEMbl HEPABEHCTB, a TeM
bonee pewnTb €e NOMHOCTLIO yAarnocb Aaneko He BceM. Tak, MO AaHHbIM CTaTUCTUKMK,
OAVH NepBuYHbIM Bann 3a pelwweHne 3agaydn C3 (060CHOBaHHO MOMyYEH BEPHbLIN OTBET B
OLHOM HEepaBEHCTBE MCXOLHOW CUCTEMbl UMW NOSTYYEH HEBEPHbIA OTBET M3-3a BbIYUCIIU-
TenbHOWN oWnbKM, HO NPY 3TOM MMEETCS BepHas NocrneaoBaTeNbHOCTb BCEX LLAroB pelue-
HMA cuctembl) nonyumnu 22,12% y4eHuKoB, MPUCTYNMBLUMX K pelleHuto, gsa banna
(o6ocHOBaHHO MOMy4YeHbl BEPHbIE OTBETbI B 060MX HEPaBEHCTBAX MCXOLHOW CUCTEMbI) —
1,44% wkonbHuKOB. lNMonHble Tpy Ganna 3a pelweHne aTon 3agayn (060CHOBAHHO MoOny-
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YeH BepHbI OTBET) BbicTaBneHbl 6,14% pewaswunx. CpeaHne nokasatenu no cTpaHe co-
OTBETCTBEHHO paBHbl 34, 8,8, 2,8 1 6,4% [2].

OnbIT NpoBeEPKN pasBepHYTbIX OTBETOB y4acTHUKOB EOQMHOro rocynapCTBEHHOMO 3K-
3aMeHa Mo MaTtemaTuke MokKasblBaeT, YTO BbINYCKHWKW BriagetoT pasnuyHbiMKU MeTodamu
peleHns HepaBeHCTB, B TOM 4YUCMe M BbIXOOAWMMWU 32 paMKU LUKOSIbHOW NpOorpaMmbl.
BmecTe ¢ TeM MOXHO BblAENUTb TUNUYHbIE OLUMOKM U 3aTPyAHEHUS yYalumMxXcs Npu uc-
NoNb30BaHUN pasnU4YHbIX CnocoboB peleHna HepaBeHCTB. OBpaTMmMmca K aHanuay 3Tux
oWNBOK Ha NpumMepe peLleHUsi CUCTEMbI

{logll—x(x + 7) ’ lng+5(9 - X) <0, [3]

64x2—3x+20 -0 1252x2—6x—200 <0

[ns pelueHns norapnMUYEecKoro HepaBeHCTBa y4yalumecs BbiOGMpaloT crneayolime

crnocobObl.
l. MNMepexon K COBOKYNMHOCTU ABYX CUCTEM (pacLuensieHne HepaBeHCTB)

[{logu_x(x +7)=0

[(logxs(9—x) <0

{logll_x(x +7)<0 @
logxts(9—x) =0

(D
log11-x(x +7) - logys(9—x) <0 &

Pewwwum cuctemy (1) CoBOKynHOCTH:

([{1—x>1 ([{x<10
Itx+72>1 |x = -6
[(0<11-x<1 [(10 < x <11
{{x+7<1 {{xs—6 —6<x<10
x+7>0 x> =7 XEQD
(1)‘:”[x+5>1 (x> -4 [8Sx<9
|{9—x£1 |{x28 -5<x< -4
9—x>0 <9
{0<x+5<1 [{—5<x<—4
\LL 9—x>1 x<8
o x € (=5; —4) U [8;9).
Pewwnm cuctemy (2) COBOKYNHOCTH:
rrill—x>1 ({x<10
x+7<1 x<—6
x+7>0 x> =7
{0<11—x<1 {10<x<11 —-7<x< -6
x+7=21 X = —6 10<x<11
(@)= {x+5>1 il {x> —4 S\ —4<x<g O*XEOL
[9—x21 x <8 XEQD
0<x+5<1 S5<x< -4
[{ 9—-x<1 { x =8
\ 9—x>0 x<9

Takum obpasom, x € (—5; —4) U [8;9).
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lMepexon K COBOKYNMHOCTU ABYX CUCTEM B KavecTBe cnocoba pelleHus norapudpmm-
4YeCKOro HepaBeHCTBa Takoro Tuna BblbupatoT nopsagka 40% pelwarowmx. IToT cnocob
TpebyeT OT BbIMYyCKHWNKOB:

—  3HaHWSA CBOMWCTB NnorapudmMoB n norapmpmuyeckon yHKUNN;

— YMeHusa pellatb MpOCTeullMe pauunoHarnbHble HepaBeHCTBaA M WX CUCTEMBI,
HaxoauTb 06beaANHEHNST U NepeceyYeHnsa MHOXECTB;

—  MOHUMaHM1S NIOrMYECKON CTPYKTYPbI PELLEHMSA U PABHOCUITBHOCTWN NEPEX0A0B.

OcCHOBHbIM HeJoCTaTKOM AaHHOro crnocoba SABNsSeTcs ero rpomMosgkocTb. B TO ke
BpeMS BEPHO JOBEeAEHHOe A0 KOHLA pelleHue nokasbiBaeT JOCTAaTOMHO BbICOKYHO MaTeMa-
TUYECKYIO KyNnbTypy yyawmxca. ObpaTuM BHUMaHWe Ha TO, YTO NMpu 3TOM peLleHun He Tpe-
OyeTca cneumanbHO HaxoauTb 06nacTb AOMYCTUMbIX 3HAYEHWA HEpPaBEHCTBA, OAHAKO Mo-
HUMaIOT 3TO Janeko He BCe YYeHUKWU. BbinucbiBaHne Ha NepBOM Liare SINLWHUX YCIOBUIA B
CUCTeMe, TaK Xe Kak M OTCYTCTBME B 3arnvcCy peLleHnsa 3HA4YKOB PaBHOCWUITbLHOCTU U crief-
CTBWS, MOXHO, Ha Hall B3rMsA, He CYNTaTb CyLeCTBEHHbIM HegocTaTkoM. OCHOBHbIE OLLING-
KN YYEHUKOB CBSi3aHbl C HEBEPHbIM PaCKpbITUEM KOMOMHALMKA COBOKYMHOCTEN U CUCTEM,
BbIOOPOM OTBETa B Cryyae nepeceyeHns UM OObeOUHEHUS MHOXECTB, BKITHOYe-
HUSA/He BKIKOYEHNS B OTBET KOHLLOB NPOMEXYTKOB B COOTBETCTBMM CO CTPOrOCTbIO 3HaKa He-
paBeHCcTBa. 3aMeTUM, YTO UCMOSb30BaHME BMECTO 3HAa4YKa COBOKYMHOCTM COK3a «Unn» Npu
3anucu peLleHnsa HepaBeHCTBa 3HAYMUTENBbHO YMEHbLUAET KONMMYECTBO NOrMyecknx oLmnbok.

PeweHne moxeT 6bITb CyLLECTBEHHO KOpoO4e, ecrnv cHavana HanWtu obrnactb gony-
CTUMbIX 3HAYEHUN N 3aMeTUTb, YTO OAUH U3 MHOXUTENEN Ha 3TOM MHOXEeCTBe Bceraa no-
NOXUTENEH.

O6nactb AonNyCcTUMbIX 3HAYEHU HEPABEHCTBA onpeaenseTcs U3 CUCTEMBbI

11—x >0, (x<11,

11-x#1, x # 10,
x+7>0, x> -7, e L
x+5>0 © x>—5,@xe(5, 4) U (—4;9).
9—x>0. x <0O.

Mpn 9TUX 3HA4YeHuAX nepemeHHon x 11 —x>2,2>1u x+7 > 2,2 > 1. Otcioga
log1—x(x +7) > 0 B 0Bnactn gonycTMMbIX 3HAYEHUNA.

CnepoBartenbHO, Ans Toro 4tobbl log 1, (x +7) - log,,+s(9 — x) < 0, AocTaTo4HO,
4y10bbl l0g,,+5(9 —x) < 0 B 06nacTn AoNyCTUMbIX 3HA4YEHUI UCXOOHOrO HepaBeHcTBa. Pe-
UMM nocregHee HePaBEHCTRBO.

x+5>1 [x>—4
9—-x<1 x>8
= = <
10gx45(9—x) <0 & [l9—x >0 e |lx<o @[_gziz(;.
{0<x+5<1 {—5<x<—4
9—x2>21 x<8

Taknm obpasom, x € (—5; —4) U [8;9).

MocnegHee HepaBEHCTBO MOXET ObITb TaKKe peLleHO C MOMOLLbIO pauMoHanmM3aumm
(cm. panee).

OTumM cnocobom Bocnosib3oBanucb npumepHo 10% ydawmxcs, NPUCTYNUBLLUX K pe-
LLIEHMIO.
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. MeToa uHTepBanos
logll—x(x +7)- lng+5(9 —-x)<0.

PaccmoTtpum dpyHKUMIO ¥ = l0g11_x(x + 7) - l0g,4+5(9 — x), HENPEPBLIBHYIO HA obnacTu
onpeaeneHus.

O6nacTb onpegeneHunsa aton yHKUMM coBnagaeT ¢ 0bnacTbio AOMNYCTUMbIX 3Ha4e-
HUM HepaBeHcTBa: x € (—5; —4) U (—4;9)

Hangem Hynu dyHKUMK: logy1_x(x + 7) - log,4s(9—x) =0 &

logi1—x(x+7) =0, [x +7=1, [x = —6,

& logyis(9—x)=0, & 9—-x=1, o x =38, o x =

x € (=5;—4) U (—4;9) x € (=5 -4) U (-49) x €(=5-49)U(—49)

8.
Onpegenvm 3Hak OyHKLMM B KaXXOOM NPOMEXyTKe ee obnacTtun onpeaeneHuns:

Y

Ecnn x = 8,5, Torga log, 515,5 - log;350,5 < 0.

Ecnn x = 0, torga log,17 - logs9 > 0.

Ecnn x = —4,5, Torga log,552,5 - logy513,5 < 0.

Takum obpasom, pelueHnem HepaBeHCTBa aABnaTea x € (—5; —4) U [8;9).

MpumeHeHe meToaa NHTepBanoB TpebyeT OT y4aCTHUKOB 3K3aMeHa:

— 3HaHuUA onpeaeneHus  CBOMUCTB SIorapuMn4eckon yHKUMN;

—  BIAAeHus NOHATMEM HyNA PYHKLNN;

— YMEHus pelaTb NPOCTENLLME paLMOHarnbHbIE HEPABEHCTBA, NX CUCTEMbI U COBO-
KyNMHOCTWN, HaxoauTb OObeaUHEHWA K MNepeceyvyeHusi MHOXECTB; CPaBHMBATb 3HAYEHWUS
«HEBbLIYNCTIAIOLMNXCS» NorapndMoB;

— MOHWMaHUSA CYyTM MeToda UHTEPBASIOB N €ro OTAENbHbIX 3TaMoB.

OTOT cnocob pelueHus norapmdmmyeckoro HepaBeHcTBa BblbupatoT nopsigka 30%
BbIMYCKHUKOB.

OcHoBHas owmnbka y4almxcss COCTOUT B pacCCTaHOBKE 3HAKOB Ha YMCIIOBOM NPSIMOM
(nocne peweHuns ypaBHeHUN log,,_(x +7) = 0ulog,,s(9 —x) = 0) 6e3 yyeTa obnactu
onpegeneHnsa oyHkummn. B pesynbtaTe yHKLMA «NOony4yaeT» 3HaK Ha NpoOMeXyTKax, B KO-
TOpbIX He onpefeneHa. NpnynHON 3TOro ABNSeTCa hopmarbHOE BbIMOMIHEHME LWIAroB Me-
To4a MHTepBanoB 6e3 NOHMMaHUA ero cyTu, cnaboe BnageHWe MOHATUEM «HYMb (PYHK-
umm». B kauyectBe Hambornee pacnpoCTpaHEHHbIX OWMOOK OTMETUM TaKKe «aBToMaTtuye-
ckoe» YyepedoBaHMe 3HaKOB, MOTEPI0 OAHOrO U3 OrpaHMYeHui Ha OCHOBaHUSA norapudgpma
npu HaxoxgeHun obnacTtu onpeaeneHns PyHKUMM, HECOOTBETCTBUE MEXOY U300paKeHu-
€M KOHL|0B NMPOMEXYTKa Ha YMCNOBOW NPSIMOM M 3aNUCbio 3TOr0 NPOMEXYTKa.

I". MeToa paunoHanusauum (A4€KOMMNO3ULIMK, 3aMeHbl MHOXUTENEN)

B nocnenHee Bpems 3TOT MeTo peLleHUsi HepaBeHCTB MOMy4un JOCTAaTOYHO LLUMPOKOe
pacnpocTpaHeHne, XOTs B LWKOSbHbIX y4ebHMKax OH, Kak NpaBuso, He paccmaTpmsaeTcs. Me-
TOA pauMoHanM3aunm 3aknoyaeTcs B 3aMeHe CINOXHOro BblpaxeHus F(x) Ha 6onee npoctoe
Bblpa)keHne G(x) (B KOHEYHOM cYyeTe pauuoHarnbHoe), NPy KOTOPOW HepaBeHCTBO G (x) V 0
paBHOCUIBHO HepaBeHCTBY F (x) V 0 B obracTu onpegenenus BblpaxeHns F(x).

KopoTkoe n npaktuyeckn 6e3owmnboyHoe pelueHne Nonyvmnn Te WKOMbHUKN, KOTO-
pble pauuoHanuaupoBanu npousBedeHne norapugmoB, 3Has, YTO 3HaK BblpaXeHUs
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lognf - logpg B obnactn ero AoNyCcTUMbIX 3HA4YE€HMI COBMagaeT CO 3HAKOM BblpaXKeHUs

(h=D(f =D -D@-D.

B Hawewm cnyyae

logll—x(x +7)- lng+5(9 —-x)<0.
ObnacTb [OONYyCTUMbIX 3HA4YeHUW HepaBeHCTBa oOnpeaensieTcs YcrnoBueM: x €
(-=5;-4) U (—4;9).
B obnactn gonyCctMMbIX 3HayeHur norapummyeckoe HepaBeHCTBO PaBHOCUITbHO
cnegywouiemMy paumMoHanbHOMY HEpPaBEHCTBY:
(10—x)-(x+6)-(x+4)-(8—x) <0,
peLleHne KOToporo MeTogoM UHTepBasioB UMeeT BUA;

+ +

iy
- -4

=%

C y4yeToM obnacTtn gonycTUMbIX 3HAYEHUIN norapnudmMmnyeckoro HepaBeHCTBa Mony-
Jyaem x € (—5;—4) U [8;9).

OTMEeTMM, YTO HEKOTOPbIE BbINYCKHUMKM MPUMEHSNM MeTon pauvoHanu3aumm ans
peLleHnst norapnMU4eckoro HepaBeHCTBa B KOMOMHaLMK C pacLLeniieHMeM HEPaBEHCTB,
TO eCTb OCYLLECTBNANN Nepexon,

[{logu_x(x +7)=0
[(l0gyss(9—x) <0
l0g11-x(x+7)<0
{logx+5(9 —x)=0

log11-x(x +7) - logys(9—x) <0 &

W fanee paumoHanuM3npoBanu Kaxagoe U3 YyeTblpeX HepaBeHCTB, MCXOAS MpU 3TOM U3 TOro,
YTO 3HaK fiorapudmmyeckon oyHKLMM B ee obnactu onpegeneHnsa cosnagaeT Co 3HaKoOM
COOTBETCTBYIOLLErO PaLMOHaNbHOMO BblpaXeHWst (3Hak BblpaxeHus log,f coBnagaeT co
3HaKoM BblpaxeHus (g — 1)(f — 1) B obnactu onpeaeneHns norapmMnU4eckon pyHKLmN).

PauunoHnanuaauuio onsa peweHnsa norapudMmMyYeckoro HepaBeHCcTBa BblbupatoT npu-
MepHO 20% y4valumxcs n3 ymcrna npuCcTynmBLLNX K PELLEHUIO.

Moka3aTenbHOEe HEPABEHCTBO 64 ~3¥+20 _ () 1252x*~6x-200 < () g|3BANO Y Y4aCTHU-
KOB 3K3aMeHa ropasfo MeHblue 3aTpyaHeHuA. B OCHOBHOM BbIMYCKHWKMA MPUBOAMIN CTe-
NeHn K OAHOMY OCHOBaHWIO, a 3aTeM WCMNoNb30BanvM CBOMCTBO MOHOTOHHOCTM MoOKasa-
TeNbHOWN (PYHKUMN.

e e gy >
X
-5 8

2_ 2 2_ )
64x 3x+20 __ 0’12529( 6x—200 < 0 26x 18x+120 < 2 6x“+18x+600 PN

© 6x2 —18x + 120 < —6x%2 4+ 18x + 600 © 12x*> —36x —480 <0 & x? —3x —40 < 0.

PelueHrneM nocnegHero HepaBeHCTBa ABNATCA x € [—5; 8].

HekoTopble yyalmeca Ong peleHns Takke UCrnonb3oBanu MeToa pauvoHanuaaumm,
UCXOAA U3 TOro, YTO 3HaK BblpaxeHuss b/ — h9 (h > 0) B 06nacTu ero AONyCTUMbIX 3HaYe-
HWI coBNagaeT Co 3HAKOM BblpaxeHus (h — 1)(f — g).

B HalleM criyyae 26%°~18x+120 _ p—6x*+18x+600 < () & (2 — 1)(12x2 — 36x — 480) < 0
Ha MHOXeCTBE AENCTBUTENbHbIX YMCEN.
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OCHOBHbIM HeJOCTATKOM B 3anucy Takoro pelleHnsa saBnanack notTepsi NnepBoro MHo-
Xutena (3To HegoNyCTUMO, XOTS MPU peLLeHUn paccMaTpuBaeMoro HepaseHCTBa [aeT
npaBuibHbIN OTBET) NMMOO OTCYyTCTBME OBOCHOBAHUSA TOrO, YTO 3TOT MHOXMWTENb HE BrMseT
Ha 3HaK Npou3BeaeHus.

WNTak, pelueHnem nepBoro HepaBeHCcTBa sBnsATCA x € (—5; —4) U [8;9), BTOpOro He-
paBeHcTBa — x € [—5; 8], pelwleHnemM cucTtemMbl HepaBeHCTB — x € (—5; —4) U {8}.

OTtmeTnM, 4yTo 06YyYeHMEe pasnMyHbIM MeTo4aM peLleHUs HEPaBEHCTB Ha CEeroaHsLL-
HUA OeHb ABNSAETCA BeCbMa akTyarbHbIM, MOCKOSIbKY AaeT ydalimmcs ropasgo bornblue
BO3MOXHOCTEN B pelleHun 3aa4y, OTY4ero HanpsmMyr 3aBUCUT YCMELIHOCTb NPOXOXAEHUN
UMK pasnuYHoro poga artrectaumin. Moaenb KOHTPONbHO-U3MepUTENbHbIX MaTtepuanos
EauHoro rocygapctBeHHOro aksameHa 2015 r. Ha npoduneHOM ypoBHE npegycMmatpusaeT
pelleHe HepaBeHCTBa B YacTu 2. OTa 3ajaya, Kak 1 B npeablaylime rogbl, OTHOCUTCS K
3aa4am MNOBbILLEHHOrO YPOBHS CIOXHOCTU U OUEHUBaeTCs Tenepb ABYMS NEepBUYHbIMU
B6annamu.

B nemoBepcun KOHTPOSIbHO-U3MEpPUTENbHBIX MaTepuanos EgMHOro rocyaapcTBeHHo-
ro aksameHa 2015 r. no matemaTuke [4] B Ka4ecTBe npumMepa NpuBoaUTCA crneaytolee no-
rapudmMmnyecKkoe HepaBeHCTBO U €ro peLleHne:

log,_1Vx + 2 logs(x? —2x + 1) = loge(10 — x).

Haw onbIT npoBepkn paboT yvyacTHuKoB EID nossonsieT npegnonoxuntb, YTO npea-
NOXeHHbIN pa3paboTymMkamMu NyTb peLleHnst LKOSNIbHUKKN, CKopee BCEro, He BbiGepyT.

PaccmoTpum Hambonee oxuaaemble CNOCOObI pacCyXOeHUn ydalmxcs npu pele-
HUW 3TOrO HepaBeHCTBaA.

Hangem obnacTtb 4ONyCTUMbIX 3HAYEHNN HEPABEHCTBA:

( x+2>0, (x> =2,
|x—1>0, |x>1,
4x—1¢1, @4x¢2, < x€(1;2)uU(2;10).
[ (x —1)2 >0, | x#1,
klO—x>0 kx<10

[Mpeobpasyem HepaBeHCTBO K BUAY:

1 1
Elogx_l(x +2) - logz(x — 1)% — §l0g3(10 —x)=0;
log,_1(x +2)-2log;|x — 1| — logz(10 — x) = 0;

YuuTbiBas, 4To B 06Mactn AOMNyCTUMbIX 3HAYEHUM HepaBeHcTBa |[x —1|=x—1, n
npumeHsasa oopMyny nepexoga K HOBOMY OCHOBaHMI, Nony4vyaem

log;(x + 2)
_—_— —_ —_ —_ > .
09— 1) 2logs;(x — 1) — log;(10 — x) = 0;

2logs(x + 2) —log;(10 — x) = 0.

Mo ceoncTBam norapncmos

(x + 2)?
log3m20.
Mockonbky 3 > 1,
(x+2)2> _ x2+5x—6
10—x — 10—x
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Pewas nocnegHee HepaBeHCTBO METOAOM MHTEPBAroB, Nofnyyaem
+ — + —
9 ‘:-" s o >
-6 1 10 X

x € (—o0; —6] U [1;10).

C yyeToM ob6ractv JONyCTUMbIX 3HAYEHUN peLleHneM HepaBeHCTBa SABMAKTCH x €
(1; 2) U (2;10).

NCTOYHMKOM OWKMBOK Npv TakOM pelleHun SBAsieTCs cuTyauust C nepexonom
logs(x — 1)% = 2logs|x — 1| = 2log;(x — 1). OaHM yyYalimecs He 3anucbiBaloT florapudgm ¢
MoAynemM noanorapudMmMyYeckoro BblpaKeHUss U HUYEro nNpu aToMm He obbscHsAT. [pyrue
Ha4yMHalOT packpbiBaTb MOAYNb MO OnpeaeneHuto, YTo CYLLEeCTBEHHO YANNHAET peLueHue
N NPUBOAUT K HOBbIM owmbkam. OWMBOYHBIM YacTo OblBaeT U pelleHne HepaBeHCTBa
(x — 1)? > 0 npu HaxoXxaeHUM obracTy AONYCTUMbIX 3HAYEHWUN.

[MpoBeasa aHanus norapnmMoB 1 X NPOU3BEAEHUN, HEKOTOPbIE YYEHUKM MOTYT Mpu-
BecTn 6onee nNakoHMYHOE pelleHue, a Takke BOCMOoSb30BaTbCs 0606LLEHHBIM METOAO0M
WHTepBanoB.. [puBeaem 3T paccyxaeHus.

log,_1Vx + 2-logs(x? —2x + 1) = loge(10 — x).
O6nacTtblo ONYCTUMbIX 3HAYEHUIN HEpaBeHCTBa saBnsatoTea x € (1;2) U (2;10).
Ha obnacTtn gonycTMMbIX 3Ha4YEHUN
logs;(x? —2x + 1) = logz(x — 1)? = 2logs|x — 1| = 2logz(x — 1).

Hanee, ucnonb3ysa cneacrteme n3 opMynbl nepexoga K HOBOMY OCHOBaHMIO,

log,b = logeb -, log.a-log,b = log.b,

logca

nosny4yaem
logy_1Vx+2-2logs(x — 1) = 2log;(x — 1) - log,_1Vx + 2 = 2logsVx + 2 == log;(x +
2) = logs2(x + 2)2.
Takum obpasom,
loge(x + 2)? = loge(10 — x).
Takkak 9 > 1, TO
(x +2)? > 10 — x,
x> +5x—-62>0,
X € (—00; —6] U [1; +0).
C yyeTom obnactu gonyctnmelx 3HavyeHumn x € (1; 2) U (2; 10).
3amMeTumM, 4YTO MOoSsIBNEHNA norapudmMa co 3HaKOM MOAyNs MOXHO u3bexartb, ecnu
npu HangeHHon obnacTn 4ONYCTUMbIX 3HaYeHU paccyXgaTh creayrowmm obpasom:
log,_1Vx +2-logs(x —1)? = logs(10 — x).
BoasBegem B kBagpaT OCHOBaHWE U NoanorapuMmn4eckoe BbipakeHue nepBoro no-
rapudma, 3atem Bocrnonb3dyemcs hopmMyrion nepexoga K HOBOMY OCHOBaHMIO.
1
lOg(x_l)z (X + 2) ' W = log9(10 - X);
log(y-1)2(x +2)

lOg(x_l)z 3

> 10gye(10 — x); log;(x + 2) = loge(10 — x);

loge(x + 2)? = loge(10 — x).
Nanee peluaeM COOTBETCTBYIOLIEE KBAApaTHOE HEPaBEHCTBO U C y4eToM o6nacTu
[IOMYCTUMbIX 3HAYEHWI Nory4aem oTBeT.
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PeweHne HepaBeHcTBa 0606LIEHHBIM METOAOM WHTEPBANOB WMMEET CreaytoLmi
Bua. PaccmoTtpum coyHKLMIO
y =logy,_1Vx +2-logz(x? — 2x + 1) — logs(10 — x),
HenpepbIBHYIO Ha 06r1acTy onpegeneHus.

O6nacTb onpeaeneHns QyHKUMN HANLEM U3 YCITOBUIA:
x+2>0,

x—1>0,
x—1%1, o D()=(1;2)U(210).
(x—1)2>0,
10—x>0
Haingem Hynu dyHKuMK, pelims Ha obrnacTi onpeaeneHus ypaBHeHue
logy_1Vx +2-logs(x? —2x + 1) — loge(10 — x) = 0.
logy_1Vx + 2-log;(x? —2x + 1) = loge(10 — x),

1 1
Elng—1(x +2)-logz(x —1)* = 51093(10 - x),
logs(x + 2)
log;(x — 1)
Tak kak x — 1 > 0 Ha obnacTtu onpegenexns, 7o |x — 1| = x — 1.
2logs(x + 2) = logs(10 — x),
(x+2)2 =10 —x,
x=1¢D(y),x=—6¢& D(y).
PaccmaTtpuBaemasi HaMu pyHKLUMSA He umeeT Hynen. Onpeaenvym ee 3Hak B KaXXaoM Npo-
MeXyTke obnacTu onpeaeneHuns:

-2logs|x — 1| = logs(10 — x).

+ +
% L A

1 2 10

X

1
Ecnn x = 7, toraa loge3 - log;36—1oge3 = loge36 — loge3 = 2 — 5> 0.
4 10 1 26 10 26 100 78
Ecnm x =-, Torga log: |—-logs=—logo— = —logi——loge— = loggy— —loge— =
3 3\ 3 9 3 33 3 9 9
107
lOggg > 0.
Taknm obpasom, x € (1; 2) U (2;10).
PaccmoTpeHHble Bbille cnocobbl peLleHnst HePaBEeHCTB U TUNNYHbIE OLUMOKM BbIMyCKHU-
KOB nomoryT yuuTenam 6onee agdeKTMBHO OpraHnM3oBaTb paboTy No OOYyYEHWUIO PELLEHUIO
norapnMU4ecKMX 1 nokasaTenbHbIX HEPaBEHCTB 1 NOArOTOBKE K UTOrOBOW aTTecTaumu.
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