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eva N HEPaABEHCTBA, B KOTOPbIX HYXXHO
b O[13, He Hawnm MecTa B Kypce anreodpsbl

MaqueCKoro N3NOXEHUS, BO3MOXHO MO3TOMY S
= OI/I CBEPCTHMKM 4acTo fernaem  OWMOKM npu
:iEE{UGHI/II/I Taknx NpuUMeEpPOB, yOennB MHOI0 BPEMEHMU

i' UX peLleHuto, 3abbiB npu atom 06 O3.
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YMeTb aHanm3supoBaTb CUTyaLUio W
AenaTtb NOrM4YecKn KOppekTHbIle
BbIBOAbI B NpuMepax, rae HY>HO

yyecTtb O13
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3afauy

1. VI3yunTb TeopeTnyecknmn marepuarn
2. [lpopewiaTb MHOXECTBO YpaBHEHUW, HEPABEHCTB:
a) ApobHO-paLUnoHanbHbIX;
6) nppaumoHarsbHbIX;
B) TorapnMnU4eCKUX;
) cogepXxalmx obpaTHbIE TPUFOHOMETPUYECKNE
doyHKLMN
3. lNpUMEHNTb U3y4yeHHbIe MaTepuansl B CUTYyaLuu,
KOTOpas OTNIMYaeTcs OT CTaHOapTHOW
4. Cosgatb paboty no teme «BownHa ¢ O43»



Talbl a0oTh

PaboTy Hag NpoekToM 1 Havarna ¢ NOBTOPEHUSI N3BECTHbLIX MHE OYHKLINMA.
Ob6nacTtb onpeageneHns MHOMMX U3 HUX UMEET OrpaHNYeHuns.
O[13 BcTpeyvaeTca:
1. MNpun peleHnn opobHo-paLmMoHarnbHbIX ypaBHEHUN N HEPABEHCTB
2. Npwn peweHnn nppaumoHarnbHbIX YypaBHEHUA N HEPABEHCTB
3. Npwn peweHnn norapupmMmmnyecknx ypasHeHNN N HEPABEHCTB
4. Npwn pelueHnn ypaBHEHNN U HEPABEHCTB, coaepXxalime obpaTHble
TPUrOHOMETPUYECKNE PYHKLUUN
[MpopelaB MHOXECTBO MPUMEPOB U3 Pa3NUYHbIX NCTOYHMUKOB (NOCO6BU
no EMN3, yuebHMKOB, CNpaBOYHUKOB) S cCUCTEMATM3MpPOBana peLleHne
NPUMEPOB MO CIeayrLWMM NPUHLKNaM:
- MOXHO pewunTtb npumep 1 ydects O3 (cambin pacnpoCTpPaHEHHbIN
cnoco®)
- MOXHO pewuTb npumep, He yuutbiBag O3
- MOXHO TOnbKOo yuntbiBas O3 npuaTty K npaBuIibHOMY PELLEHUIO
- Horga npu pewwennn npumepa O3 npmBoaANT K NOCTOPOHHUM KOPHS
N3yumna aHanus pesynsratoB EIMG 3a 2006 rog. MHoro ownbok 6bino
O0MyLLEHO B NpUMepax, B KOTOPbIX HY>XXHO yunTbiBate O3. 3710 ewe p
NOOYEPKNBAET aKTyanbHOCTb MOEN TEMBDI.




(COnepKaHHe

| CnocoObl pellennst ypaBHEHUN U
HepaBeHcTB ¢ O[13

Il HeobasaTenbHocTb O3

Il OnacHoctb O3

IV O[13 — ecTb pelieHune

V Npumepbl ¢ O3 B EINS
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3.1. Jlorapndpmmnyeckme ypaBHeHuUs

f(x) = g(x)
log, f(x) =log, g(x) &1 f(x)>0
g(x)>0
3.2. NlorapudmMunyeckme HepaBeHcTBa log ., g(x) <log ,,, A(x)

\ f(x)>1 2)O<f(x)<1
0<g(x)< f(x) 0<f(x)<g(x)

4. YpaBHeHus, cogepxalime obpaTtHble TPUroHomeTpuyeckne yHKLUM

arcsin (f(x)) = arcsin (g(x)) {f (x)=g(x)  arctg(f(x)) = arctg(g(x)) & f) = g(x)

arccos (f(x)) = arccos(g(x)) - ‘ f(x)‘ <1 arcctg(f(x)) = arcctg(g(x))



lISNE00SaNENBHOCHEAONS

Ha ypokax matemaTukm oT Hac TpebytoT HaxoxaeHuss O3 B kaxkaom
npumepe. B 1o e BpeMsa No MatemMaTuUyecKom CyTu aena HaxoxaeHue
O[13 BoBCe He aABndaeTca oba3aTesibHbIM, YaCTO HE HYXXHO, a nHoraa u
HEBO3MOXHO - N BCe 3TO 6e3 Kakoro 6bl To HK ObINo yulepba anga peweHus
npumepa.

PaccMoTpuM, K npumMepy, Takoe HepaBeHCTBO:

B =T ] 3pechb nwetcs O3, v HepaBEHCTBO peLuaeTcs.
XV +Tf§' OpaHako Npu pelleHnn 3Toro HepaBeHCTBa BrOMHEe
MOXXHO obonTunck 6e3 noncka O3, TouHee, MOXHO

oboiiTuck 1 6e3 ycnosus 2—x20.
B camoMm fene, HepaBeHCTBO, NOMyYEeHHOE NOCie BO3BEAeHNs 0b6enx yacteii B
kBagpar: Qx> x—142x—1 \_/1:_|_..é_ «cunbHee», yem 2—x2>0
)

W B NPUBEOEHHOM peLLeHnn HeobXoanMo TonbKo HepaBeHcTBo X —120
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1) x+~)lc——~—-—)1;- . Ilepenecem 3

U3 IIPaBOM YaCTH B JIEBYIO, ITPUBEAEM MOI00HBIC YJICHBI YPABHEHHUS U TTOIYYHM,
yto Xx=0. Oxgnako 0 ve Bxogut B OJ13.

2P —T1=0.Mpeobpasyem nesyto YacTb, NCMONb3ys POPMyIy Pa3HOCTM KBAAPATOB, 1
NpUAEM K YPaBHEHUIO +x —1 x+/x+1=0. OTcioga X = 1 unu x = -1. Mpu x = -1,
x—1 He cywectByeT. OgHako oTBeT: X=1 HENOMHbIN, a NOTOMY HEBEPEH.

3)(x+ 1) /x=0. Bo3seaem obe 4yactv ypaBHeHWs B KBaapar - B JaHHOM criy4ae
Bpoae 6bl 6e300mnaHoe aencTene, OCHOBaHHOE Ha OMEBUAHOM
COOBOpaXXeHUU: YNCIIO paBHO HYMIO Toraa U TONbKO Toraa, Korga ero
kBagpaT paseH Hyno. Monyunm (x+1)%ex=0. OgHaKo nony4eHHoe
ypaBHEHME UMEET KOPEHb -1, KOTOPOro HET Y UCXOAHOIo YpaBHEHUS.




V O/13 - ecTb pemenue

A HakoHeL, B macce npumepos HaxoxaeHne O3 no3BonsieT NonyymTb
OTBET 6e3 2pOMO30KUX 8bIK/1Aa00K, a TO N BOBCE YCTHO.

1. O3 npeactaBnsieT cobon nyctoe MHOXECTBO, a 3HAYUT, UCXOOHbIN NPUMEP HEe
NMeEET peLLeHNH.

1) Vx—3=~/2—x. 3) Vigzx=Ig, (1l —x).

2) lg 17= lg (—x).

2. B O[13 HaxoanTcs 0HO UNK HECKONbKO YMCer, U HECNOXHas NoacTaHOBKAa
ObICTPO onpeaensieT KOPHW.

B O3 HaxogsaTca aBa yncna: 2 u 3, n oba
V) 3 —x+x— :
-\/x _5x+6< 3—x 7x 2 NOOXOAST.

_\/1 — — x> —x. B O13 HaxopassiTca aBa umcnaOm 1, m
noaxoauTt Tonbko 1.

Va— x| ++x—a=—a. W3 003 criegyer, uto a=x| orkyna uveem a >0

/13 paccMoTpeHust npason Yactu ypasHeHus suanm, uto @ <0 T[MoasTtomy

Heobxoanmo paBeHCcTBO a=0, Nnocre Yero peLleHne SICHO.



3) 2arcctg(x +1)+1=0. Pewenune. Yucno -0,5 He BXOAUT B MPOMEXYTOK (0;77)
obnacTb JOMNYCTUMbIX 3HAYEHUI apKKOTaHreHca, No3ToMy JaHHOe ypaBHEHME He
NMeeT peLleHuns.

A Tenepb A npueeay nNpuUMep, NonaBLLUMNCA HaM Ha ypoke anrebpebil,
peLnTb ero Obi1o Ham He nof cuny, Ho Hanaa O3 BcE cTano AcHO.

Hanante uenoymcrneHHbl KopeHb ypaBHEHUS

log, (7 +6x—x*)—log,(x —2) _

2
10x —24 — x°
7+6x—x>>0 (x—=7)(x+1)<0 xe(=L7)
Hanpem OO3: x—-2>0 S x>2 & qx>2
10x —24 - x> #0 (6-x)(4-x)20 X, # 46
x €(Z:4) U (46) U (6,7);

LlenoyncneHHoe pelleHne BO3MOXHO NnuLb npu x=3 n x=5. MNpoBepkow
Haxo4MM, YTO KOPeHb X=3 He NoaXoauT, a 3Ha4YUT OTBET: X=5.



EXXerogHo BbINYCKHMKK NMpu caade EID gonyckatoT
OLNOKM mn3-3a Toro, 4to He Hawnu OL3. NpuBeay HeECKOMBLKO

NPUMEpPOB.

1) Hu3knmn pesynesraTt nokasanm BbiMyCKHUKU NPU peLLEeHN NTorapupmMmnyeckmnx
HepaBeHCTB U UppauUnOHasibHbIX YypaBHEHUN. TaK C pelleHneM NpoCTENLLErO
norapugmn4eckoro HepaeseHcTea (Hanpumep, log,(x + 6) < 2) cnpasBunack TONbKO
NosI0BMHa BbIMYCKHMKOB. MOXHO NpeanonoXnTeb, YTO caarowme 34echb He
yunTbiBanu obnacTtb onpeaenenus norapmpmmyeckon dyHKLnK.

OYunn 013
OHe yunn O[3




2) YMeHne NpuMeHATb CTaHO4apTHble MeToabl ANs peLleHns
nppaunoHarnbHbIX YpaBHEHUW (Hanpumep, \/2x2 —X—6=-X ) NpooemMOHCTPMPOBanM
52% BbINYCKHUKOB. OQHOW 13 NPUYNH TaKMUX HU3KUX NoKasaTenemn siBngeTcd ToT

dhaKT, YTO MHOTME BbIMYCKHUKN HE NPOU3BEN OTOOP KOPHEN, MNONMYyYEHHbIX 13
ypaBHEHWS NOoCHe ero BO3BeAeHNs B KBaapar.

BYuynu 043
OHe yunu 043




PaccmoTpum, Hanpumep, pewenne ogHon na 3agad C1: "Hanaute Bce
3HaA4YeHUN X, ANt KOTOPbIX TOYKKU rpadmka OyHKLUK y= 1g(23 -10x)

1 36-20x
36 — 20x

nexar Bbllle
COOTBETCTBYIOLLNX TOYEK rpadomka oyHKUmMmn Y =

3agaHue cBoanUTCA K peLleHnio ApobHOro HepaBeHCTBa, CoaepKallero
norapugmuyeckoe BbipaxeHue. Npnembl pelleHnst Takux HepaBeHCTB HaMm
N3BeCTHbl. CamMbIM pacnpOCTPaHEHHbIM N3 HUX SIBNSIETCS METOO MHTEepBaros.
OpgHako npu ero NpUMEHeHNU caaroLLne onyckarT pasHoobpasHble OLLNOKM.
PaccmoTpum Hqgggg?gx?acnp?CTpaHeHHb|e OLLINOKN Ha NpuMepe HepaBEHCTBA:
>

36—-20x 36—-20x
1. BbinyckHUKku npaBunbHo Haxoaat O3, pelwasi cucteMy HEpPaBEHCTB:

23-10x >0,
36-20x#0,
otkyaa x € (—=1,8)U(1,8;2,3)

[anee, ymHOXaa obe YyacTu HepaBeHCTBa Ha OOLLUM 3HaMeHaTenb, NosiyvatoT
HepaBeHcTBO: 1g(23 - 10x) > 1, oTtkyna cneayet x € (—;1,3)

30ecb gonyuleHa rpybas owmnbka, Tak Kak He paccMoTpeH cnyyan 36 - 20x < 0.



>0  npaBuIibHO HaxogsaT "Hynn"

36—-20x

yucnutena u 3HameHatend (1,3 n 1,8) u pewwatoT HepaBeHCTBO METOAOM UHTEPBArIoB.
MonyyenHbii oteer (= 13)U(L,8; +x) HEeBepeH, Tak KaK He yuTeHa O[13
HepaBeHCTBa.

[pyroe 3agaHne C2 cogepxano nppaumoHarnbHoe ypaBHeHne. Hanbonee
XapaKTepHbIE OLUMOKN N HeaoYeThl, 4OMNYLLEHHbIE MPU PELLEHNN YPaBHEHUS

Jx2 —20x+100 +/3x2 —28x—31=10—x.

1. HeBepHoe Bo3BegeHme B kBagpaT obenx yacten, B pesyrnbsrare Yero noryyaercs
YpaBHEHUE:
x?-20x + 100 + 3x% - 28x — 31 = (10 - x).
KopHu atoro ypaBHeHnsa 10 n —1. HekoTopble yyalumeca B pesyrnsrate NpoBepKu
KOpHeW nosny4yatoT BepHbIn OTBET (-1) npu rpybeniuen owndke B xoae peLleHust.

2. Cpaouwme BepHO NpeobpasyloT K BUay \/(x—10)2 +3x2—28x—=31=10—x

Mocne 3Toro HekoTopble pebsiTa AoMyckaloT rpy6yio owmbky  + (x—10)" =x-10
Oanee oHu nonyyatoTt x — 10 + V3x>—28x—31=10-x J3x% —28x—31=20-2x

Peluas a1o ypaBHeHue n yuntbisas yenosne 20—2x2>0

BbIMMYCKHUKN JeNarT BbiBOA — YpaBHEHNE HE MMEET pemeHvM.



SAUTINUARTA Hih

[logBOAsA HEKOTOPLIN NUTON, MOXHO CKa3aTb, YTO
YHMBEPCASIbHOro METoAa PELLUEHNST YPaBHEHNSA N HEPABEHCTB
HeT. Kaxabin pas, ecnu Xo4ellb NOHATb, YTO Aenaellb, a He
OEeNCTBOBATb MEXaHNYECKN, BO3HMKAET AMIIEMMA: a KaKou
cnocob pelueHuns BolbpaTtb, B YacTHOCTU uckatb O3 nnu He
Hago? A gymato, YTO MosiyYeHHbI€ MHOK 3HAaHUS U HaBbIKK
NOMOryT MHE pPeLInTb 3Ty gnnemmy. A nepectaHy genatb
OLLUNOKM, Hay4YMBLUNCHL NpaBuUribHO ucnons3osatb OL3.
[Tony4nTca N y MeHs 3TO, NOKaXXET BpeM4, TouHee El3.



