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Ot aBTOpOB

M3BecTHO, 4TO NpU pelleHHH NPAKTHYECKH JI0O0H MaremaTH-
YyeCKOH 3a/laud MPUXOAUTCH NMPOU3BOANTh NpeoOpa3oBaHHe YHCJIO-
BbIX, aJre6paHyecKux Wi (PyHKLHOHAMbHBIX BbipaxKeHHH. OfHaKoO
ObIBAlOT CJIyyaH, KOTAa CTaHAapTHbie peoOpa3oBaHHsl He M03BO-
JISIIOT MOJIyYHTb OTBeT. KpoMe TOro, yacTo CrieLMasbHbIMH, TaK Ha-
3bIBAEMbIMH «HE€CTAaHJAPTHLIMHU» METOAAMH MOXKHO 3HAUHTENbHO
YMeHbUIHTb HEOOXOAHMbIH 00BEM BbIKJIALOK.

[Tousitue «Hecmandapmuoiey memodel NOBOJNLHO HEOIHO-
3HayHO. [10sICHUM, KaK Mbi IOHHMAaEM 3TO OMNpeLesieHHe.

Hanpumep, ecsirt 0671acTb AONYCTUMbIX 3HaU€HHH ypaBHEHHS HJIH
HepaBeHCTBA — KOHEYHOe MHOXECTBO, TO pellleHHe MOXKHO CBECTH
K rpoBepke yHcel, Bxoaawux B O113.

Ecunu e JieBast 4yacTb ypaBHeHHs1 He 60Jiblile HEKOTOPOTO YHCJIA,
a 1paBasi He MeHblle 3TOro YHCJ/a, TO MOXKHO cleJlaTb BbIBOJ, UTO
pellieHHe eCTb, TOJbKO ecJii 00€e YacTH PaBHbI 3TOMY YHCJY.

OrpaHHYHTb, JPYTHMH CJIOBAMH «OLIEHHTb» 3Hau€HHe Bbipaxke-
HHs1 MOXKHO Pa3HbIMH crloco6aMH, HallpHMep, ONTHPasich Ha CBOHCTBO
(YHKLHH HJIH H3BECTHOE HEPABEHCTBO WJIH MCCJ/IENOBAB (PYHKUMIO C
MIOMOILIbIO TPOU3BOJHOH.

Cka3aHHoe Bblllie OTHOCHTCS NIPeXK/ie BCEro K 3alauaM Ha pelle-
HHe ypaBHEHHH U HepaBeHcTB. ClleyeT OTMETHTb, UTO «HeCTaH-
JapTHbIe» METO/bl OTTHPAIOTCS Ha BIIOJIHE CTaHIApPTHbIE, 60Jiee TOro
— o011leH3BeCTHble CBOHCTBA (DYHKLHH, TAKHE KaK OTPaHHYEHHOCTD,
MOHOTOHHOCTb, [EPHOUYHOCTb U JPyTHE.

B kaxxnom naparpacde noco6usi npuBeieHbl NPUMEPbI peLIeHHs
3aJay ofpelesieHHbIM CII0COO0M U 3aJa4YH JJisi CAMOCTOSITEIbHOTO
peweHus. B KoHile KHHMH NpejiaraeTcst CIIUCOK JIMTepaTyphl LISt
TIOArOTOBKH K 9K3aMeHYy.

I/ISHaHHe JOIOJIHAET y‘leﬁHO-MeTO}lquCKHﬁ KOMIUJIeKC Nnoco-
6nit non penaxkuueit ©.®. Jinicenko u C.1O. Kynabyxosa, nocss-
eHHbIl noaroroBke K EI'D no maremaruke.

Jenraem ycnexa!
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3ameuaHHsi W Ipe/VIOXKEHHs, Kacalolluecsi JAHHOM KHH-
TH, MOXHO IDHCbLIATb 110 MOUTe WJIM Ha 3JIEKTPOHHLIH ajpec:
legionrus@legionrus.com.

O6cynuTb Moco6Hsi, OCTAaBHTh CBOH 3aMeUYaHHst H NpeJioxKe-
HHS, 3a1aTh BONPOCHl MOXKHO Ha OQHUUHANLHOM opyMe U3naTellb-
crBa http://legionr.rossite.org.

ClelluTe 33 6ECTIATHBIMH JOMOMHEHHAMH U METOIHYeCKHMHU
peKOMeHJaUMsAMH Ha caiTe u3gaTesbcTBa http://legionr.ru B
CBSI3H C BO3MOXHBIMH H3MEHEHHsIMH CrieliHHKaUMH dK3aMeHalH-
OHHbIX pabor, pa3pabatbiBaeMbix PUIIHN. (doctyn k Marepuanam
caiita CBOGOAHDIL. )



BBenenue

YpaBHeHHe WM HepaBEHCTBO MOXET COEePKaTb BbIPAXKEHHSA
HECKOJIbKHX BUJIOB: TPHTOHOMETPHYECKHE, CTeleHHbIe, JJorapid-
MHYECKHe, MHOTOUJIeHb! H T.. Takoe ypaBHeHHe HJIH HEPaBEHCTBO
Ha3bIBalOT KOMOHHHPOBaHHBIM. MIHOr1a oC/1e 3aMeHbl HeH3BeCT-
HOHM 3ajaya mnpuobpeTaeT CTAHAAPTHBLIA BHA. Ecan xe HuKa-
Kasi 3aMeHa He NOMOraeT, MOXKHO NONpo6oBaTh PELUHTL 3a4auy,
ONHpasiChb Ha creuuduueckHe CBOHCTBA (YHKLMH: OrpaHHUeH-
HOCTb, MOHOTOHHOCTb, Y48THOCTb HJIH HEYETHOCTD, IEPHOAUYHOCTD
# T.1.. OYeHb YacTo MpH pellieHHH KOMOHHUPOBAHHBIX YPaBHEHHH
H HEPABEHCTB MCIOJb3YeTCs MeTOJ OlleHKH. Kpome Toro, MoXHO
HCI0JIb30BaTh OrPaHHYEHHOCTb 00/1aCTH AONMYCTUMBIX 3HAUEHHH
yPaBHEHHsI HJIH HEpaBEHCTBaA.

Ecau 3TH Merombl He MOMOralT, MOXHO IOMBITATHCSI HC-
110/1b30BaTh MOHOTOHHOCTb (PYHKUMH. HccnenoBaTe QyHKLHMIO HA
OrpaHHYEHHOCTb HJIH MOHOTOHHOCTb MOXKHO C TIOMOLIbIO [IPOH3-
BOJHOM HJIH C [TOMOLLIbIO HEKOTOPbIX H3BECTHBIX HEPABEHCTB.

CcdopmynupyeM yTBepXKIeHHS, MO3BOMSIOIME pellaTh HeKo-
TOpbl€ YPaBHEHHS WK HepaBeHCTBA.

1) CTporo MOHOTOHHAS Ha BCelt 061acTU onpeaeseHust PyHK-
LIHS1 He MOXKET MPHHUMATh OJMHAKOBBIX 3HaYeHUH B pa3HbIX TOY-
Kax.

Eciu f(a) = f(b) u f(z) MOHOTOHHA, TO a = b.

2) Crporo MOHOTOHHasi GYHKIHS
NPHHHMaeT KaXJoe CBOe 3HayeHHe
POBHO OJIMH pa3.

Ecmu f(a) = M v dynkuus f(zx)
MOHOTOHHA, TO B ypaBHeHuH f(z) = M
€[IUHCTBEHHLIN KOpPeHb T = a.
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3) Ipacuku Bo3pacraioweii ¥ yObiBaOIEH (QYHKUMH MOTYT
- HMeTb He 6oJ1ee OJJHOH TOUKH MEPECEYEHHS.

1 . —
/ O

y=g(%)
O0Ha obwas mouka Hem 06wux moyex

Ecau dynkuus y = g(z) youiBaer, dyHkuus y = f(z) Bo3-
pacTaeT, To ypaBHeHHe g(z) = f(z) MoxKeT UMeTb He GoJiee O~
HOTO KOPHSI (TO ecTb, IH60 B ypaBHEHHH HET KOpHel, JTH60 KOPEHb
€IMHCTBEHHLIH ).

4) Ipacuky B3aMMHO 06paTHBIX QYHKLIHMI CHMMETPUYHbI OTHO-
CHTeJIbHO MPSMOH y = x, I03TOMY TaKHe rpacHKH MOTYT nepece-
KaTbCsl TOJIBKO B TOUKAX 3TOH MPSIMOH.




8 Merog ouetkn

MeToa OLeHKH

Merto oLeHKH CBfi3aH C OrPAHMYEHHOCTbIO PA3HBIX HaCTeH
ypaBHEHHUSI HJIM HepaBEHCTBA M OCHOBAaH Ha CJEeYIOUIMX YTBep-
KIEeHUAX:

€CJIM BCe 3HaueHHsi JIeBOH 4acTH — He 6oJiblie, a NPaBOi — He
MeHbllle HEeKOTOPOro YHCJia, TO JieBas YacTb — He 6oJiblle npa-
BOH, IIPH 3TOM HX PaBEHCTBO BO3MOXHO TOJIbKO TOr/a, KOria OHH
OZIHOBPEMEHHO PaBHbl TOMY YHUCJY;

€CJIH OJIHO Bblpa)keHHe He 6oJibllie HEeKOTOPOTO YKCJa, & BTO-
poe — He 6o0Jibllie HEKOTOPOro APYroro 4YucJja, TO UX CyMMa He
GoJibllie CyMMbl 3THX IBYX YHCeJ.

DTOT METOJ pelleHHs] ypaBHEHHH H HepaBeHCTB OCHOBaH Ha
OLEHKEe 3HAYeHHH BbIpak€HHH U (MJIH) HA HAXOXXIEHHH MHOXKe-
CTBa 3HAUeHHH (PYHKLMH Ha MpoMexyTKe. BCrIOMHHM CBOfiCTBa
HEKOTOPbIX (PyHKLIHH.

Ksagparuunas dyHkuus y = az® + bz + c.

Hatinem MHOXeCTBO 3HaueHHH 3TOH DYHKLIKH

1) Ha obJiacTH onpefesieHust £ € (—oo; +00).

Eciia > 0; y € [yo; +00), e yo = y(zo), To = —2—(;-
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Ecina < 0; y € (—o0; yo);

2) Ha npoMexyTKe = € (—00; Z1), T3 < Zo.

Ecnna > 0, y € [y(z1); +00).

Ecmia <0, y € (—o0; y(z1));

3) Ha poMexyTKe & € (—00; T3], T2 > Zo.

Ecnna > 0, y € [y(xo); +00).

Ecmia <0, y € (—o0; y(zo))-

OcranbHble cJlyyad MOXHO pa3o0paTbh aHaJOTHYHO, MOJIb3Y-
1Cb rpadHKOM (PyHKLIMH.

JluHeiiHaa dpyukuusa y = kx + b.
Ecink =0; y=1b; E(y) = {b}.
Ecimk #0; E(y) = R.

Ecin z € [z1; z2], To y € [y(z1); y(z2)].
[Tpu k > 0 dyHkuusi Bospacraer, npu k < 0 pyHKLHs yObIBaeT.

OyHkuusa y = |z|.

Y1 y=k
4>

Ol x

z € (—00; +00), y € [0; +00). PyHKUMSA YETHAS.
®dyukuua ¥z, k € N.

z € [0; 400); y € [0; +00). PyHKUHSA Bo3pacTaioLiasi .

2.3ak N7
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0] X
PyHKuMsA y = sin .

T € (—o0; +00), y € [-1; 1].
DyHKLHS MepHOAHYECKas], HeyeTHasl.

4 y=sinx
1}-

0 7%

PyHKIHUA Yy = COS T.

z € (—o0; +00), y € [-1; 1].
OyHKuMs eproaUUecKast, YeTHasI.

VA
Y=cos X

PyHkumusa y = a*,a > 0,a # 1.

T € (—o0; +00); y € (0; +00). PyHKLHS BO3pacTaeT IpH
a > 1,y6bBaeTnpu 0 < a < 1.
-



Meroa oueHkn 11

YA YA
X
y=a
a>1
y=
A O<axl
[0) % (0] X

Pyukuusa y = log, z, a > 0; a # 1.

z € (0; 400); y € (—o0; +00). PyHKuUKsT BO3pacTaeT NpH
a>1,y6oiBaeTnpu 0 < a < 1.

ya y=logx ’4 y=log x
/;;L_ 0<a<l
0 / * 0 ¥

PyHKUMA y = arcsinz, a > 0; a # 1.

z € [-1,1]; y € [-—%; %} dynkuus
BO3pacTaer, HeueTHasl.

=Y
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®dyHkuusa y = arccosz, a > 0; a # 1.

z € [-1; 1]; y € [0; 7. Pynkuus yObI-
Baer.

I\

-1 0 1 x

PaccMoTpuM HekOTOpble TpUMepbI IPUMEHEHHS 3TOT0 MeToJa.

1. PeiuuTe HepaBeHCTBO

log2(3z — 3) + 3z — 4 + |8z — 622| < 0.

Pewenue.

log2(3r —3) > 0; V32 —4 > 0; |8z — 6% > 0 =
JieBasi 4acTb HEPABEHCTBA HeoTpHuLlaTesbHa. McxonHoe HepaBeH-
CTBO BBINOJIHSIETCS], €CJIH KaXKI0€ cJlaraeMoe paBHO HY.JIIO.

(3z—3 =1,
logZ(3z — 3) =0, ol A
\/3(17—4:0, { 3, .’E:-3'
|8z — 622| = 0; 4

z=0z=3;

\ 3

.4
OTBeT..’IJ-—B.

- 2. Peuiute ypaBHeHue
log;(z% +9) = /4 — |z
OueHHM JIEBYIO 4aCTb YpaBHEHHS.
PeweHue.
220, 2+ 92 9; logs(2® +9) > logs 9; logs(z* +9) > 2.
OLeHHM NPaBYIO YacTb ypaBHEHHS.
lz| 2 0; —|z| <0, 4—|z] < 4; V/4—|z] <2



Meroza ouenxu 13

JleBast yacTb ypaBHeHus He MeHblLlIe IBYX, NIpaBasi — He 60J1b-
e ABYX. PaBeHCTBO BO3MOXKHO TOJIbKO NpPH YCJIOBHH, uTO 06€
4acTH paBHbI 2. Pelium cucremy:

logs(z® +9) =2, [z=0,
{\/4—|x|=2, z = 0; z=0.
Ortger: 0.

3. Pewuure HepaBeHCTBO

—z2— T sip XZ
log,(6 — 2x)\22cos(3sm2).

Pewenrue.

log,(7— (z +1)?) <log, 7= 1.

JleBasi yacTb HepaBeHCTBa NpH £ = —1 paBHa 1, NpH Apy-
TMX JOMYCTHMBIX 3HaueHHsX x MeHblue ogHoro. OueHHM npasyio
YacTb HepaBeHCTBA.

-—1<sin—7r2—$<1;— %g

’

ool>i
ool=a
ool

vie T .
gcos(3sm 5 ) <1

N —

T
< 2cos(3 sin —2—) <2

nOJquHM, UTO NpaBasi YaCTb HEPABCHCTBA H3MEHSETCS B NIpe-
nenax ot 1 1o 2. Mlcxomnoe HepaBE€HCTBO PABHOCHJIbHO CHCTEME
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log,(7 — (z +1)?) =1, z = -1,

_ T\ _ 1.
2cos(3sm—2——) 1; 2003(3sm 2) 1;
T . =T\ _
200s(3sm 5 ) 2cos( 3 )——1
3HauuT, T = —1 AB/AETCS pelleHHeM.
OTser: —1.

4. Pelunre ypaBHeHHe

|z? — 22| + V28 — 322 + 22 = sin(

T 1o-2) -1
2
Pewenue.
OLEHHM JIEBYIO YaCTb YPABHEHHS.
|r2 — 22| > 0; V2® — 322 + 22 > 0
|z? — 2z| + /28 — 322 + 2x| > 0,
MPUYEM PABEHCTBO HYJII0 BO3MOXKHO, TOJBKO €CJIH
|z? — 2z| = 0 u /23 — 322 4+ 2z = 0 OHOBpPEMEHHO.
OLIeHHM NIPaByIo YacTb YPaBHEHHS.

_ 177 .
1< s1n(2 +x— 2)<1,

Torza —2 gsin(”T”er—z) ~1<0.

Buaym, uto neBasi yactb ypaBHEHUsl HEOTPULIATENbHA, a Npa-
Basg — HeINOoJIOXKHTeJbHA. PaBeHCTBO BO3MOXKHO TOJILKO B TOM
cJlydae, eCJIH OHH paBHbl HyJ0. TaKUM 06pa3oM, HCXOLHOE ypaB-
HEeHHe PaBHOCHJIbHO CHCTEMe

|z2 — 2z| = 0, z? -2z =0,

V3 =322 4+ 22 =0, x3 — 312 + 21 =0,

. (17w _n. 1771' o) _
sm(T+m—2)—l—0, sm( 5 +x 2)—-1.

3ameTHM, YTO HaM HY>KHO HaWTH o6lliMe KOpHH TpéXx ypaBs-
HEHHH CHCTeMbl. [1J1s1 3TOro JOCTaTOYHO PEeLIHTbh OJHO M3 HHX H
MOACTaBHTb €r0 KOPHH B IpyrHe YpaBHEHHSI.
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2-22 =0, z(z —2) = 0,1, = 0; z; = 2. [Toacrasus
yhcaa 0 M 2 BO BTOpOe ypaBHEHHe CHCTEMLI, BbIICHHM, YTO OHH
SIBJIAIOTCS KOPHAMH BTOPOIO YPaBHEHHS CHCTEMBI.

ITpoBepum, 062 J1u uKcsIa ABJISIOTCS KOPHAMH TPETHETO YpaB-
HEHHSI CHCTEMbI.

Ipuz =0 sin(% +0-— 2) # 1, 3HauHT, £ = 0 He sABJseTCA
KOPHEM HCXOJHOTO ypaBHEHHSI.

[lpux =2 sin(—%ﬁ +2—2) = sin%ﬂ = sing = 1, 3Haumr,
T = 2 — KOpeHb HCXO/IHOTO YpaBHEHHS.

Ortser: 2.

5. Tlpu KakHXx 3HaueHHsiX T[apamMeTpa a YypaBHeHHe
9z'-18c%484 — g _ 32 _ 9g0(a — 2) — a* + 4a3 — 4a? uMe-
eT X0oTs 6bl OJIUH KOPEHb?

Pewenue.

(! ~1827+81)+3 — 8 _ (32 4 27(a? — 2a) + (a? — 4a3 + 4a?)),

2@ =943 — 8 _ (12 4 2(a? — 2a) + (a® — 2a)?),

2@ =943 — 8 _ (1 + a2 — 2a)?,

(22 -9)220, (22 - 9)2+3 > 3; 2@°-9+3 > g,

—(z+a%—-2a)?<0; 8~ (r+a?—2a)? <8.

HcxoaHoe ypaBHeHHe paBHOCHJIBHO CHCTEMe

2E?-97+3 — g 22 -9=0,
{8—(x+a2—2a)2=8; {z+02—2a=0;

11?1‘——3, $2=—3,

z+a?—-2a=0.

CucTeMa HMeeT pellieHHs], ecJH 3 WK —3 sBJIsIeTCs KOPHeM
BTOPOTO YPABHEHHUSI,

z = 3,3+ a? — 2a = 0, KopHeii HeT.

z=-3,-3+a?—2a=0;a; = —1; a; = 3. [Ipu Takux a
yHesI0 —3 ABJIsAeTCs KopHeM. [1pH Apyrux a B HCXOHOM ypaBHe-
HHHU HeT KOpHeH.

OtBer:a = —1; a = 3.
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6. Peluurte ypaBHeHHe
\/';ﬁ + 2V/Tz sin(my) cos(mz) + 1+

+1/1422 + 4y2 + 22 + 27z + 12y — 4z + 13 = 0.

Pewenue.

CyMMa HeOTpHMLATE/IbHbIX BbIPAXEHHH paBHa HyJIO, €CJH

KaXX[10€ U3 HHX PABHO HYJIIO.

7x% 4+ 24/Tz sin(my) cos(mz) + 1 = 0,

{ 14z + 42 + 22 + 2Tz + 12y — 42+ 13 = 0;

{ (VT + sin(my) cos(n2))2 4 1 — sin?(ny) cos?(n2) = 0,
14z + 27z + 2y + 3)2 + (2 = 2)2 = 0.

PaccMOTpHM nepBoe ypaBHEHHE CHCTEMBI.

(vV/Tz + sin(my) cos(mz))? > 0;

1 — sin?(7y) cos?(wz) > 0 =

V7 + sin(my) cos(mz) = 0,
1 — sin®(7y) cos?(7z) = 0;

1) sin(my)cos(mz) = -1 =2 = %

[loacraBum z = \/L? BO BTOpOe ypaBHeHHe cucTeMbl. [TosyueH-

Hoe ypaBHeHHe 4 + (2y + 3)% + (2 — 2)% = 0 He UMeeT pelleHHi.

2) sin(my)cos(mz) =1 =z = —%. Y3 Broporo ypaBHe-
-3
HHs cHCTeMbl ostyunm 0+ (2y +3)2 4+ (2 —2)2 =0, Y= 72’
z =2
. 3 _ __ 1. _ 3 L _o__
sm( 5 )cos27r = 1, I0O3TOMYy T = \/7’ Y A z2=2
pellleHHe HCXONHOIO YpaBHEHHUS!.
e Lo 3.
OTtBeT: z = 77 Y 5 2 2.
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3a11alm AJiss CAMOCTOSAATEJbBHOIO pCIUCHUSA

Pewnre ypaBHeHHe UJH HepaBeHCTBO.
1) logs(z® + %) = 2cos(27r —z)—3.
2) (z—57)?+2 = /3sinz — cosz.

3) arcsin(z) = (E)l—(z+1)2

2 - m.

4) |22 + 2z — 15| + sin 27 65" log,(16 + |2? — 5z + 6]) <

— (2 —z — 6)2

5) Haiinure Bce 3HaueHus napaMerpa a, PH KOTOPbIX ypaB-
HeHue 5 cos(2z — 7a) = 5 + (22 — 137z + 672)? umeer x0Tt Gbi
OIMH KODEHb.

PelunTe ypaBHeHHe MM HePaBEHCTBO.

6) 17sinz = [4z? — 2572| + 17.

7) 17sinz < |4z% — 257%| + 17.

8) (lgx +1)2+2 > 4 - 40z.

9) (lgz+1)2+2 =4 - 40z.

10) |z — 4| log2(2z2 - 7) + V22 — 6z + 8 =

11) Peiunte ypaBHeHHe \[sz — N3z cos %y cos 125 + 1+

+1/322 + 242 + 22 — 3z — 24y + 202 + 172 = 0.
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Yyer O/13

T 013

HMHorna, npexce yem pellaTb ypaBHEHHe HJIM HEPaBEHCTBO,
110J1e3HO HaiTH 06/1aCThb AOMYCTUMBIX 3HAUEHHH NTePEMEHHbIX HJIY
yuecTb HEKOTOPbIE YCJIOBHS, KOTOPbIE CJIEAYIOT H3 CBOKCTB YHK-

LIMH.

1. Perunre HepaBeHCTBO

V8x2 -3z -5>

Pewenue.
Haiiném O03.

822 -3z —5
1—-2>0,
8xr+520;

2 0,

logo(—z + 1) — /8z + 5.

x?—@

HOJIyL]HJIOCb €JHHCTBEHHOE N0TTyCTHMOE 3HAYEHHE MEPEMEH-

g = —2
HOH X = g

[TpoBepum, sB/IS€TCS JIK OHO pellieHHeM HepaBeHCTBa.

V0 > logz( 8) V/0; Tak Kax logz( é) <0.

HepaBeHcTBo HeBepHO, z = —3 ye apnsiercs peleHuHeM. 3Ha-

8

YHT, HEPABEHCTBO HE UMEET pemeHHn

OTBeT:@.

2. Pewure ypaBHeHHe

V8 — 2z — 22 =

Pewenue.

O13:8 — 2z —
C npyroii cTOpoHbl, v/8 — 2z — :z:2 >

(x —2)°

= 0;

-4 <Tz<2

2 0 no onpezaeseHHI0 KBa-

paTHOro KOpHs, 3HauuT, (z — 2)% > 0, T0 ecTb = > 2.



Yver OZ13 19

MbI 10JIy4HJIH, UTO KOPeHb YPaBHEHHS AOJXKEH YIOBJIETBOPSTh

-4 << z<2,
cHcTeMe S 9. OTCI0fIa T = 2 — eJUHCTBEHHOE BO3-

MOXHO€ 3HayeHHe .
ITpoBepum, siBasieTcst Id £ = 2 KOPHEM YpaBHEHHSI.
V8—2-2-22 = (2-2)3 0 =0, paBeHCcTBO BLINOJIHSAETCH,

M103TOMY Z = 2 — KOPEHb YpaBHEHHH.

OtBer: = = 2.
3. Pelunte HepaBeHCTBO

Vogss(z—3) 4 <6z -2+ VIlz— 27 - 28,

Pewenue.

HamleM O13.
logos(a: -3)—-420,
{ 11z — 22 —-28 > 0.
Peiunm nepBoe HepaBeHCTBO CHCTEMbI

1083,5(33 —-3) 24

r—3>0, (>3,
[10g0,5($—3)>2, -3<g | 2<3%
—-3) < 92
logos (= =3) < =2 z—3>0, z >3,
 lz-324 L lz27
3<x<3%,
=T

PelunM BTOpoe HepaBeHCTBO CHCTEMBI.
—x24+112-282>0; 22— 112+ 28<0; 4 <z < 7.
4K,

O/13 omnpenessieTcsi CHCTEMOM 3<z< 3%, z=T.

z 2T,
[IpoBepuMm, AB/IsieTCS JIH YHCJIO 7 pellieHHeM HCXOIHOTO Hepa-
BEHCTBA.
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V1o s(T—3) —4 < 6-7—2+ VI 7T—72-28; 0< 40,
TToJyunnin BepHOe YHCJI0BOE HEPABEHCTBO, IO3TOMY T = 7 — pe-
HIE€HHe.

Orser: 7.
4. PelunTe HepaBeHCTBO

V6 — 22 > logg(z — 1) — logg(v6 — 1).

Pewenue.
Haﬁ%éM Ool13.
6—z“ >0,
{$_1>0; 1<z< V6.

ITpeo6pasyem HepaBeHCTBO /6 — 22 > logg \%— 11.

3aMeTHM, 4To nmpul <z < \/5 BBINTOJIHAETCS
-1
10g6 h < 0.

Ecau logg \/igll—l < 0; To HCX0HOE HEPABEHCTBO BEPHO TIPH

BCeX JONMYCTHMbIX 3HaUeHHsX TepeMeHHOM.
Peuenuem HepaBenctsa 6ymyT = € (1; V6.
Orser: z € (1; V6]

5. Pelnte HepaBeHCTBO

arccos(\/a:2 -9+ %) = %4— Vvdz? - 37 + .

Pewenue.

Haiiném O13.
4z% - 37> 0,

-1<Vz2 -9+

<L

DO =



Yuer 013 21

' e
2

\ L

HposepuM, SABJISIOTCA JIH NOJTyY€HHbIE 3HAUE€HUS pellieHHAMH
HCXOOHOI'O HEpAaBEHCTBA.

T = —@,arccosl > %4_\/5_@’
0> —73[ - —\/232, BEpHO

x= —@,arccosl > -7§+\/(_)+ 1—23_1,
0> % + @, HEBEPHO |

r= —-\L23_-—7 pelleHHe HepaBeHCTBA.
OrBet —@.
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Yuer O3

3a,ualm AJil CAMOCTOSTEJbHOI0O pEIICHHUSA

PelunTe ypaBHeHHE U/ HEPABEHCTBO.

1) \/logo,s(:cQ —3r—1)=6z>- 18z +9.

9) V622 + 5z — 1+ 1822 = 1 — 3.

3) V8~ 1% > logys(z — 4).

4) 2% 8= - 3.

5) /2 - log2 (2% +3z) 2

> 3.5% - 1% — 1522 4+ 5%+ . 2z — 50z + 15 - 51 — 15.
6) arcsin(O,Sx —5) 4+ 5 > arccos(47 — 6z).

7) a,rcsin(\/ac2 —4 - %) < 5% — V4x? — 25.

72 -9 1 3—0,5z — z°
8) \/x - 27 :16-}-2< (x—-1)¢
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Hcnoab3oBaHre NpoU3BOLHOM.

1. Pewunte HepaBeHCTBO
323 + 332" < 1822 + 27 + log_, 1.
Pewenrue.

| =z >0, z <0,
Oﬂa'{—x#l; {x;é—l.

Hpu{i;(_{’l log_,1=0.

=V

Pue. 2.

[TpeoGpasyem HepaBeHCcTBO z° + 327 < 622 + 9;
322" < 2% + 622 + 9.

IMycts g = 327 g(z) > 0; g(z) < 3% 0 < g(z) < 9,
g(0)=9.

Iycts f(z) = —23 4622 +9; f'(z) = =322 +12z; f'(z) =0
npu —3z2 + 12z =0; —z(z —4)=0;, 2 =0; z =4.

fo- + -
fOONO 4N
Puc. 3.

4

»

f(0) =9.
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[TocTpoum sckus rpagukos npu z < 0 (cm. puc. 2). Buaum,
YTO OOLIMX ToYeK NpH £ < 0 HeT, pUYeM INpH AONYCTUMbIX 3HaA-
ueHuax z g(z) < f(z). 3nauur, z € (—oo; —1) U (—1;0).

OtBeT: z € (—00; —1) U (—1;0).
2. Pewnre HepaBeHCTBO 5 — sin 5z + \/————-———”iig <L

Pewenue.

Od3:z+3>0; z > -3.

¥YnpoctuM HepaBedcTBo Ha OJ13.

5z —sindxr +1 < 1; 5z —sin bz < 0.

Paccmorpum dyrkuuio f(z) = 5z — sin 5z.

f'(z) =5—5cosbz, f'(z) >0, Tak Kak 5cos 5z < 5.

f(z) Boapacraer, f(0) = 0, snauut, npu z > 0 f(z) > f(0),
10 ecTb f(z) > 0. [Ipuz < 0, f(z) < 0. To ectb f(x) < 0 1pH
z £ 0. Cyuverom OI3 z € (—3; 0]. '

OrtBer: z € (-3; 0].
3. I'lpu kakux 3HaueHusix napamerpa a (a > 0, a # 1) ypas-

HEHHe %%% = 3log,(z? + a) umeer KopHH?

Pewerue.
Iycts f(z) = z +2 ; flx) = 1+—7——, fi(z) = (52?%')7

f'(z) =0HPH$=0, f( ) =2
[Tpn mobom =z f(x) > 1, TaKk Kak Eg%r—l > 0. Ipaduk
y = f(z) npencra,JieH Ha pUCYHKe 5.
f(x) + -
o/ (A

Puc. 4.

[lyetb g(z) = 3log,(z% + a).
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P
2 —
_’/ y=f%)
i.. -
0 %
Puc. 5.

O03: z € R. g(x) — uernasi. Paccmotpum = > 0.

1o\ . 2z
glz)=3 (z° +a)-Ina’
VA
y=g(x), a>1
3
y=g(x), 0<a<l
y=f(x) N
0 ¢
Puc. 6.

IMpua >1,Ina>0,¢'(z) >0= y=g(z)Haz € [0; +00)
Bo3pacTaeT, Torga Ha (—oo; 0] byHKuus yOblBaeT, HaHMeHblilee
3HaueHHe NpH £ = 0 paBHO 3, TO eCTh rpauKH He UMEIOT OOLLUX
Touek. [Ipn 0 < a < 1, lna < 0, ¢'(z) < 0 = y = g(x)
yObiBaeT nipd z > 0 u Bo3pacTtaeT npu ¢ < 0, npuuem g(z) = 0
npuz? +a=1, 15 =+v/1—a,npuuem1 —a > 0.

3HauHT, rpadukH UMeloT ob1iHe Touku Npr 0 < a < 1.
OtBer:0<a < 1.

4. Peiliute ypaBHeHHe

572 —log,(2 — 7x) = 5%~ — log,(T — 2x).



26 Hcrions308anne npoH3BoAHOH

Pewenue.
5772% 4 log,(7 — 2z) = 5277 + log,(2 — 7x).
Paccmorpum dyukumio f(t) = 5¢ + log, t. Ona Bo3pacraer

Kak CymMMa IByx Bo3pacTaiowx ¢yukuuil. Torma f(t1) = f(t2)
TOJIBKO eCaii t; = 5.

£(7 - 22) = f(2 - Ta),
7T—2x=2-Tz,

z=-1

Y6enumcs, uto £ = —1 Bxoaut B O3.

2—7-(-1)>0; 7-2-(=1) > 0 = —1 — KOpeHb ypaBHeHHS1.
Ortset: —1.

5. Peuure ypaBHeHue.

log, (sm T+ él—nlg_z) m

Pewenue.
Paccmorpum dynkumio f(t) = t2 + ?12

py=2-2 = 2D ANELDELY

A
f\rl /0\1/4 r

Bunum, uto HanMeHbluee 3HaueHue f(t) nannmaeT npu

t = 1ut = -1, npu atom f(-1) f(1) = 2. Torma
. 1 ( 1 )>1
sin? x+§2— > 2 = log, | sin® x+—1£2—x z 1.

OueHHM MPaBYIO YacTh ypaBHEHHUSI.

1 B 1

= <1
y* — 6y + 10 (y——3)2+1\1
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HcxonHoe YpaBHEeHHEe PaBHOCHJIbHO CHCTEME

sin?z = 1,

log, (sm T+ -—12—) 1,
{y=&

sSin“ xr
1 1.
(RS

z=%—7rk,k€Z,
y=3.

O1BeT: = = % —mk, y=3.

3a11aqu AJ1 CAMOCTOATEJNbHOIo peui€eHHUsA

1) Tlpu xaxux NOJIOXKHTEJbHBIX 3HAYEHHSIX NapaMeTpa a

ypasHenue 5log, (2% + 8z + 16 + a) = —2—133 HMeeT KOPHH?

PelinTe HepaBEHCTBO MM ypaBHEHHE.
~ 2) 2sinz — 2z +log, _, vz —2<0,5.
3) 52+(v®’ 1 (z 4 4)? < 661.

4) 8s1n(? — arctg 4) + 6cos(—a-c~ — arctg 4)
4
:xt-%uﬂﬁ—la
3 +6z—1
5) T+ 1 "<22103_1;6(x+1)+11.
6) log;(8 — 117) — 611-% = log,(11 — 3z) — 65112,
cos Z%E
7) logy(tg?z + ctg?z) = S T T2

4
(z+y)+2(zx+y)+3

8) logs(1 + |z|) +logyy g 5 =
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ﬂpumeHeHue H3BECTHbLIX HEPABECHCTB.

BcnomHuM HekoTOpble HepaBeHCTBa, MO3BOJSAIOLIME YIPO-
CTUTb pellleHHe YPaBHEHHH W HEPaBEHCTB.

HepaBencTBa ¢ moaynem

la| + [b] > |a + ],

lal — [8] <'|a —bl.

PaBeHcTBo |a| + |b| = |a + b| BbInoOMHSAETCS TOJBKO B TOM CJIy-
yae, ecJiy a U b ogHoro 3Haka, To ectb ab > 0.

HepaBeHncTBOo 0 cpeaHeM apHdMeTHUYECKOM H CpelHEM
reoMeTpU4YeCKOM.
atb

2

MOJIHAETCS TOJLKO B TOM CJlydae, ecild a = b.

HepaBeHcTBO 0 cyMMe B3aHMHO 0GpaTHBIX YHCEJ.

ECJIHCL)O,()>0,TOQ+§22”&—’:-%;22.

b

Ecina > 0,b > 0, T0 =—— > Vab, np1ueM paBeHCTBO Bbi-

Eciaua < 0, Toa+l < —2.

)

la + —| 2. PaBeHCTBO BO3MOXKHO, ecJii |a| = 1.

1. Pemnte HepaBeHCTBO

1323 — 22 — 1| + |22% - 32® + x| < |222 —z - 1].

Pewenue.

3amerum, uto (323 — 2z — 1) + (222 — 323+ z) = 22—z - 1.
Bocriosib3yemcst HepaBeHCTBOM /ISt MOZLYJIEH.

132® — 22 — 1| + |22% — 3% + z| > 222 — z — 1].

[103TOMY HCXOIHOE HEPABEHCTBO BBIMOJIHSETCS TOJIBKO, €CJIH
132® — 2z — 1|+ |22% — 323 + | = |222 — z — 1|, uTO paBHOCHJIBHO
HepaBeHCcTBy (323 — 2z — 1) - (22% — 323 + 1) > 0;

(x —1)(3z* + 3z + 1)(—z)(z — 1)(3z + 1) > 0,

—z(z —1)? (:r + %) >0,
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3 ' 4 4
1A

o-:
—
2l 4

_1
3
Puc.7.
z € [—- o] u{1).

Orger: [—— O] u{1}.

2. Pelunre HepaBeHCTBO

V13z — 2| — |5z — 3| — |1 — 2z| < logy3(1 — (z — 0,5)?).
Pewenue.

Tak kak |1 — 2z| + |52 — 3] 2 |(1 — 2z) + (5z — 3)|,

0 |1 — 22| + |52z — 3] = |3¢ — 2| n, 3HaumT,
|3z — 2| — |5z — 3] — |1 — 22| < 0. Ilpuuem paBeHCTBO
I1 — 2z| + |5z — 3] = |3z — 2| BO3MOXHO, TOJBKO €CJH

(1 — 2z)(5z — 3) > 0, T0 ectb = € [0,5; 0,6). Takum o6pasom,
TIpH 3THX 3HAYEHHSIX T JIeBasi YaCTh HepaBeHCTBA PaBHa HYJIIO.
[TpaBas 4acTb HepaBeHCTBa onpepeJieHa TnpH
-1 < z-05 < 1, nmpu z = 0,5 paBua 0, npH OCTAJIbHBIX
JIONYCTHMbIX 3HAaUeHHsIX T Bbipaxkenue 1 — (z — 0,5)2 < 1,
nostoMmy logg 3(1 — (z — 0,5)%) > 0.
Hcxopnoe HepaBEHCTBO BBITNOJIHSIETCS, ecJu
0,5<z<0,6,
-05<x<1,5,
x #0,5.
€ (0,5; 0,8].
Omsem: (0,5; 0,6].
3. Pelllute HepaBeHCTBO
logg,2,56(2% — 8T +26) +1og,2_g, 426 (52% +26) < logy(4—12?).
Pewenue.
3aMeTHM, 4To
2 _ 1 _
108225042652 +26) = {o P s+ %6)
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= log(,_4y2410(52% 4 26) > 0.
Bocrio/ibayemMcsi HepaBeHCTBOM O CyMMe B3aHMHO OODAaTHbIX
1
g5z 120(c" — 85+ 26) ~ =
OueHUM MpaByIo YaCTh HCXOAHOTO HEPABEHCTBA.
4 — z? < 4, snauur log,(4 — z?) < 2.
HcxopHoe HepaBeHCTBO PABHOCH/IBLHO CHCTEME
1 _
1085424 06(2° — 8z + 26)

ynces. 1ogs,2, q6(7% — 8z + 26) +

logy(4 — %) = 2;
{5x2+26=m2—8x+26,
z=0;
z=0.
Omsem: 0.

3&}1&‘[" AJiss CAMOCTOSATEJbHOIO PECLICHHUSA

1) |523 — 3z + 2| + |6z — 523 + 2?| < |3z + 2% + 2|.

2) [z — 1] = |3z — 5| — |z + 4] > logs(20 — 7z — 32?).
3) 108,213544(22% + 92 + 12) + logy,2 4 95412(2% + 37 +4) <
< logs(5 — 2% — 4x).

4) logs(x? — 10z + 26) + logz(z% + 4z + 6) <

< 24/logs(z2 — 10z + 26)o8s(z*+4z+6),
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OTBeTbl
MeTon OUEeHKH 1) 0. 2) @. 3) —-1. 4) 3. 5) a= ll’;+_2’7’k;
237 2k 5 5T 5T
a="—+—7,k€Z. 6) —.7) (—o0; —)JU[—; +00). 8) (0; 0,1].
14 7’ ) 2 ) ( 2) (2 )- 8) ( ]
1
9) 2.10) 2, 4. 11) z= —; y=6; z=—10.
) ) ) 7 Y

013 1 # 2) é. 3) [-v8; V8. 4) 3. 5) 1. 6) 8.

7) 2,5 —2,5. 8) 1,5.
IpuMeHeHHe NPOH3BOAHOH 1)0<a< 1.

2) z € (2; 3)U(3; +00). 3)[0;2). 4) 2. 5) (=1; 3]. 6) —g.
7 -§+%k,ke Z.y=-5. 8) (4 —5), (—4; 3).
anMCHeHHe H3BECTHbIX HCPABECHCTB.

1) {-1}uU[0; 1,2]. 2) 2. 3) —2. 4) 1%.
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