C3.1

PewnTe HepaseHcTso: (0,3 )zxz"?’“6 <0,00243

(0,3)2x2—3x+6 <(03 )5
2x* —3Xx+6>5
2x* =3x+1>0
Xe(-0;05)uU(l;0)

OteeT: X € (—0;05)U(1;0)

C3.2

Pelumnte HepaBeHCTBO: 8\/87 > 4096
g'e" > gt

3x
N8 >4 —» 22 527 3—2X>2 — x>%

4
OTBeT: X > —
3

C3.3

PelwnTe HepaseHcTao: 109, ¢ ( x> —5x+6)>-1

xe(1;2)u(3;4)

x> —5X+6 >0 . {XE(—OO;Z)U(:?);OO)
x* —5x+6 <2 xe(L4)

Otget: X e(1;2)U(3;4)
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C3.4.

2—3X
PewwTe HepaeHcteo: |0g 1( j >-1
2 X
3

_ _ 2

2-3x o 3x-2 XE(O;_j

X X 3 1.2
2-3x . lex-2__ 1y fl3s

<3 >0 XE(—oo,O]u{—;ooj

X X 3

OTBeT: X € {1 ,gj
3 3

C3.5

PeluuTte HepaBeHcTBO: 2° + 2l > 2\/5

1) x>0 2:2°>2J2 — xz%

2) x<0; 2X+27%>22
2" =t>0

t+%22\/§ - t2-22t+120: — t<2-1; t>2+1;

2*<J2-1; 2°>2+1:
xslogz(ﬁ—l); XZ|092(\/E+1);

C yyetom orpaHudeHus X <0 nonyyaem X < IOQZ(\/E -1)

OTBeT: X € (_®;|092(\/§_1)]U[%;00j

C3.6

X—2 2 X
Pewmte HepaBeHCTBO: 8 ———— > 14| —
3" -2 3

L>l+(gj; - [gj =t>0 - L>1+t
9[ 2” 3 3 9 -9t

2_
9t+9+i<0 - o 1<O - te(—oo;—%ju(l;lj
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1
C yyetom t >0 nonyyaem t € [E;JJ

te(l;lj - 1<(gj <1l —> O<x<|0g2[1j
3 3 3 3\3

1
Omeet: 0<x<log, (gj

3

C3.7

1) (1)
Pelunte HepaBeHCTBO: 372(5) (gj >1

32V 51 5 72-x-4Xx>0 — Xx+4Xx-72<0; — 0<+/x<8 — 0<x<64

Oteet: X € [0;64)

C3.8

Pewwwure HepaseHcTo: 109, (X+1)>10g,(Xx—2)
3

X+1>0
X>2 X>2
x=2>0 ” {(x 2)(x+1)<1 {2 3<0
log,(x—2)+log,(x+1) <0 X' mX=es
X>2
1+\/ﬁ

_ — Xel|2;

1 \/E<X<1+\/E [ > J

2 2
OTBeT: XE[Z;:H—;/E]
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C3.9

Ig x-2
PelunTe HepaBeHCTBO: [Ej <100

Ig x-2 lg x-2
(f%j <100 —>Igﬁ€%) ]<|gum S (Igx-2)(lgx-1)<2:

O6osHaunm g X =t;

t°-3t<0; — te(0;3) — xe(1;1000)

Otset: X € (1;1000)

C3.10

PelwuTb HepaBeHCTBO: IOg‘X‘ (\/9 — x> —x- 1)2 1

CHayvana orpaHu4eHus.

Xx=0

X#=+1 -

VI—x? >x+1

Xxz0
- <IXx#tl
-3<x<-1

—1—vq7_—1+vq7
2 2

X#0 x=0
X#+1 - X#+l -
[(x<-1 [-3<x<-1
{9—x220 x>-1
Xx>-1 -3<x<3
9-x*20 X2 +x-4<0
| 9-x" > %" +2x+1

xz0

X# =1

[_3__“@]
2
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Tenepb CaMO HepPaBEHCTBO.

Dhpn [x]>1 x>Lx<-1 V9-x* —x-1>|x
1.1)mpn X>0  9-x*22x+1 — 9-x*24x*+4x+1; — 5x*+4x-8<0
XG[O;—_2+\/H}

5

1.2)mpn Xx<0 49-x*>1 —» 9-x">1; —» x°<8
XE[—Z\/E;O)
[ns atoro cnyyas l— Z\E;—l)

2)Mpn X <1; —1<x<1l v9-x*—x—-1<|x|

20)mpn X>0  V9—-x? <2x+1 — 9-x®<4x*+4x+1; — 5x*+4x-82=0

Xe{—_2+m'1}

5

22)mpn Xx<0 J9-x*<1 —» 9-x’<1; > x°=8

HeT pewenuii c yuetom —1< X <1

Tenepb coGepeM Bce 3TO BMECTE C Y4€TOM OrpaHUYeHUi.

[— Zﬁ;—l)u {% ;1}

OrtBeT: [— Zﬁ;—l)u {_Z_FTM ;1] BHumaHue! B kHUxXke oTBET HenpaBubHbIN!
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TpeHupoBo4HbIN BapuaHT Ne1 C3
PelunTe HepaBEHCTBO:

| X150
Ogx/2x2—7><+6 § >

oI

;Ig(sz —7x+6)

x>0 x>0

2x2 —7x+6>0 — x<%;x>2;
2x2 —7x+6 =1

x;él;x;té;
2

Tenepb MeTod MHTepBarioB.

Oteet: Xe(1;15)u(2;25)uU(3;0)

TpeHupoBo4Has pabota Ne2 C3
PewwwnTe HepaseHcTeo: X'¢* >10x 9" +3

O603Haumm X9 =t >0

t>1t—0+3; - t?-3t-10>0; > t<-2;t>5; — t>5;

X9 >5; - Igx"">Ig5, — (Igx)° >1g5; — Igxe(—0;—/lg5)U(4/lg5;x)
x (0:107% U 107 ;o0

OTBeT: X € (0;10_J|975 )u (10\/'975 ;oo)
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C5.1-C54
MepBble YeTbipe 3agayvn 3 cbopHuka o6beanHUM B OOHY M3-3a TOrO, YTO B HUX paccMaTpyBaEeTCs O4HO

N TO XK€ HepaBEeHCTBO.

Hangute Bce 3Ha4eHUs x, Ans Kax4oro n3 KOTopbiXx HepPaBeHCTBO

ax’ —4x+3a+1>0
C5.1 ... BbINONHAETCSA AN1S BCEX X.

Mpexae Bcero, 3ametm, 4to npu @ <0 HepaBEHCTBO He MOXET BbIMOMHATLCA AMNS BCEX X, T.K.
MHOXECTBO €ro MONIOXUTESbHbIX PELleHW (ECNM TakoBble BOOOLLE UMEIOTCS) SBMSETCH OrpaHUYEHHbIM
OTPE3KOM.

Torpa npu a >0 HepaBeHCTBO GyaeT BLINOMHATLCS MY NOGOM X, ecriv napabona HaxoAUTCS BbILLE OCK
abcuucc, T.€.

D<0 — 16-4a(3a+1)=16-12a?-4a=-4(3a’ +a—4):—12(a+%)(a—1)<0

4
Monyyaem a<—§;a>1,cyqu0M a>0 - a>1

OtBeTrBC5.1: a>1

C5.2 ... BuinonHsietcsa ans scex X >0

Mpn a <0 ycnoswe He BbinonHseTcs, npu @ > 1 - BoinonHseTcs (CM.BoIWwE)

Bo3moxeH ele criegyrowmin BapuaHT:

D>0
Xo =i§0
2a

/ £(0)>0

I'IpV| a>0 BTOpO€ HepaBEeHCTBO CUCTEMbl HEBO3MOXXHO, 3HA4YUT
TaKoro BapuaHTta ObITb HE MOXET.

1
Ecrm a=0 — -4x+1>0 — x< Z - YCOBWE He BbINOMHAETCs Ans Moboro X.

OkoHuatensHo —otBeT B C5.2: a>0
C5.3 ... BbinonHseTcs npu Bcex X <0

Mpu a <0 ycnoswe He BbinonHseTcs, npy @ > 1 - BbinonHseTcs (CM. Bbille)

BoamoxeH eLle cnegyowmnn BapuaHT:



D>0 —isagl
4 3

Xo ==—20 a>0
f(O)ZZaO 3a+1>0
—££a<1
3

11 a>0 0<acx<l1
a>-1t

10 23 4 5 3
1 X
-1

1
Neuwe cnyyan,ecrm a=0 — —-4x+1>0 —> x< Z - YCNOBWE BbINOMHEHO.

OxoHyaTenbHo —otBeTB C5.3: a >0
C5.4 ... BbinonHseTca ansasecex —1 < X <0

Mpu a > 1 - BeINonHsAeTcs (CM. BbilLe)

1
Ecma=0 — -4x+1>0 —> x< ik YCII0BUE BbINOSHEHO.

1) Paccmotpum cniyyan a >0
[nsa BbINONHEHWS YCNOBUS 3a4aun:

J ) 4 caca
D>0 3
y 4 . a>0
J —>
oa 3a+1>0

?\ f(0)>0
3 2 A ;D\xiHth D20 —%sasl
X |

4

L —<-1 4
L 2a Z—aS—l
L f(-1)=0 a+4+3a+1>0

BTopas cuctema He umeet pewienni npu @ > 0 . OkonyatensHo 0 <a <1

2) Paccmotpum cnyyan a <0



[ns BbINONHEHUA ycnosua 3agayn.

. —£<a<0
oy D>0 3 :
) f(-1)20 — {ax>->
[ 4
[ f(0)>0 1
1 [ ! az= —g
¥ I
) —1£a<0
3
fa>1
0<ax<l1l 1
C y4eTOM BCero BblLLeCcKa3aHHOro: 1 - az-——
-—-<a<0 3
3
1a=0

1
OtBeTB CH5.4: a > —5
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C5.5 Hangute Bce 3HauyeHns p, MpK KakaoM U3 KOTOpbIX Ans noboro g cucrema
x> +y*=1
y=qx|+p
UMeeT peLUeHuns.
3agayy MOXHO pewwwuTb no-pasHoMy. Cnocob nepsbii — rpadmyecku. [paduk dyHKUunM, 3agaHHOW
nepBbIM ypaBHEHWEM — OKPY>XHOCTb paguyca 1 ¢ LeHTpoM B Hadane koopauHaT. padmk dyHKUmM,

3a[jaHHOI BTOPbIM ypaBHEHMEM [OIKEH NepecekaTb 3Ty OKPYXKHOCTb Npu Nobom g, T.e. Npu Ntobom yrne
HaKIoHa NPsiMbIX 3TOM NTOMaHON.

2

HeprLI,HO BMOeTb, 4YTO 3TO YycCrnoBue Ond nboro yrna HakrioHa BbINOJIHAETCA Npu caoBure BepLUMHbI
nomaHowm rno ocu Y He bonee 4em Ha eanHnuy BHU3 Uinn eeepx

Oteet: —1< p<1.

BTopow cnocob. MNoactaHoBKow.
x> +0°x* +2pg|x|+ p? -1=0
(1+q2)x2 +2pg|x|+ p?-1=0

2
3ametum, uto 1+Q° >0, a Ana BbINONHEHUS YCrIOBMA 3a[@4M 3TO ypaBHEHWe [OSDKHO UMeTb Kak
MUHUMYM OOMH HEOTPULATESbHBIA KOPEHb. YT06 3TO BbIMNOSHANOCH Npu No6oM g, T.€. HE3aBUCMMO OT
NOSIOKEHMS BEPLUMHBI Napaborbl OT Havana koopauHaTt, Heobxoammo, utobel (0) <0.

Te. p°-1<1 —» -1<p<1.
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C5.6 Hanpgute Bce 3Ha4YeHuUs p, Npu KaXxaom U3 KOTOPbIX HandeTcs q, Takoe, YTo cMcTeMa
x> +y>=1
y=qx|+p

UMEET eQUHCTBEHHOE peLleHme.

x> +0°x* + 2pg|x|+ p? —=1=0

(1+q2)x2 +2pg|X|+ p? -1=0

Ecnn  kopHU ypaBHeHus |x|:a BooOLle ectb, TO XxoTs Obl OAMH M3 HUX [OrmKeH ObiTb
HeoTpuuatenbHbiM. Ho nobon HeoTpuuaTenbHbIN KOPEHb |x|:a Oypetr pgaBaTh [OBa pelleHus

X=a X=-—a.Yrob pelweHne ObifI0 €eAMHCTBEHHbIM, HEOOXOANUMO, YTOObI |X| =0.

Torpa p°-1=0 — p=+1

Oteer: p=+1
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C5.7

X% —ax+1

X2 +x+1

<3

HanTn Bce 3Ha4YeHUus a, Npu KaxKgom 13 KOTOpbIX HepaBeHCTBO

BbIMOJTHAETCA NpPpU BCEX X.

2
X°—ax+1
—3<2—<3,33M6TMM,HTO X2 +X+1>0 npu no6om x.
X+ Xx+1
Monyyaem:
xz—ax+1<3
2 +x+1 x> —ax+1<3x*+3x+3 3x* +(3+a)x+2>0
> -
xz—ax+1> 4x* +(3-a)x+4>0
X2 +x+1

3 x> —ax+1>-3x*-3x-3

T.k. HepaBeHCTBa OOJTMKHbI BbINOJTHATLCA NpU nobom x, nony4vyaem:

{(3+a)2—16<0 N {—4<3+a<4 . {—7<a<1

) — ae(-5;1)
(3—-a) " -64<0 -8<3-a<8 -5<a<l1l

Otset: ae(-5;1)
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C538

Haitaute Bce Takvie Lenble a v b, 4nst KOTOPbIX OAWH U3 KOPHEW ypaBHeHusi 3X° +ax’ +bx+12 =0
paBeH 1+ \/g i

MoacTaByM 3TOT KOPEHb B ypaBHEHUE:
12+6+/3+4a+2y/3a+b++/3b+12=0
6+/3 +2/3a++/3b+4a+b+12=0
J3(6+2a+b)+4a+b+24=0

HOCKOHbe aun b - uenble yicna, To paBeHCTBO BO3MOXHO TOJIEKO B Criy4yae, eciun

6+2a+b=0 a=-9
— 2a+18=0 —

da+b+24=0 b=12

a=-9
OTBeT:

bh=12
BHumanme!

a=-12

MockonbKy B COOpHMKE YKal3aHbl Opyrue OTBEThI beg caenaem npoBepKy, MOACTaBMM 3TU

3Ha4YeHunda B UCxoaHoe ypaBHEHUE.

1+413
3

Monyyaem X =

a=-9

b- 12 nonyyaem X =1i\/§.

I'Ip|/| noacTaHOBKE OTBETOB {
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C5.9
Mpu Bcex a pewwmnTb ypasHerne X —ya—X> =1.

Ja-x? =x-1

Mo a <0 koprenHet,npu a=0 X =0 =1 - HeT KopHe.
Y106 KOpHU Bbinu Heobxoanmo, 4ytobbl X > 1, Toraa
a-x>=x>-2x+1

2x* -2x+1-a=0

D=4+8(a-1)=8a-4; az%

_2+2y2a-1 1x+2a-1

Xz 4 2

1+tv2a-1
2

++42a-1>1

MoaxoauT TONbLKO OOUH KOPEHb

1++2a-1
2

>1

1+v2a-1
2

>1 > +2a-1>21 — a=>1

Ewe Hago yyecTb ycnosune a — x>0 —» x’<a

1+2«/2a—1+2a—1<a
1 <

J2a-1+4a<2a — +2a-1<a — a’-2a+1>0

Ycnoswue BbinonHseTcs npu nobom a.

1++42a-1

Wtoro:npmu a>1 X= — npu a <1 Het kopHen.
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C5.10
Haintun Bce 3HauveHus a, Npun KaxaoM 13 KOTOPbIX ypaBHeHue

‘xz —6x+8‘+‘x2 —6x+5‘:a

MUMEET POBHO TPU KOPHS.

Pewaem rpadmueckn (X2 —6X + 8‘ = —‘XZ —6X+ 5‘ +a

Kak nerko BuaeTb, pOBHO TPW KOPHS MOTYT ObiTb TONBbKO B TOM Cilyyae, ecnv rpadoukv NieBoi 1 npaBoi
YyacTel ypaBHEHUs UMEIOT TpU OBLLME TOYKM.

T.e. Npu coBnafeHnn 3HaveHnin B BepLunHax npu X = 3
Monyyaem |9—18+8|=—|9—18+5|+a — l=-4+a — a=5

OteeT: a=5
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TpeHnunpoBo4yHasi paboTta Ne1 C5

HailauTe BCe 3HaueHMs a, Mpu KaXAOM M3 KoTopbix ypaBHeHne (a+4x— x> —1)(a+1- |X - 2|) =0
MMEET POBHO TP PA3IYHBIX KOPHSI.

x*—4x+1-a=0 () wma+l-|x-2/=0 — |x-2|=a+1(2)

Ecnu ypaBHeHue (1) He UMeET KOpPHENR, Tpex pasnmyHbIX KOPHEW ObITb HE MOXET.

Ecnu ypaBHeHue (1) uMeeT oamnH KopeHb (npy @ =—3 X = 2), Toraa ypasHeHue (2) BoobLue He uvmeet
KOpHEMN.

3HauuT ypaBHeHue (1) 4OMKHO MMETb 2 pasfnnyHbIX KOPHS.

[Mpy 3TOM BO3MOXHO, YTO OAWNH U3 KOPHEW YpaBHEHUS (2) JOIMKEH ObITb KOPHEM ypaBHeHus (1).
X-2=a+1 X=a+3
x-2/=a+1 — —
X-2=-a-1 Xx=1-a

Monyyaem gBa criyyasi:

1) (a+3)*-4a-12+1-a=0

a’+6a+9-5a-11=0

a’+a-2=0

a=1,-2

Mo a=1:

MepBoe ypaBHeHne umeeT kopHu 0 1 4, BTopoe 4 1 0, T.e. ycnoBne 3agiayn He BbINOMHAETCS.

Mo a=-2:
lMepBoe ypaBHeHMe umeeT KopHu 3 1 1, BTopoe 1 1 3, T.e. ycnosne 3afiayn He BbINOMHAETCS.

2) (1-a)’-4+4a+1-a=0
1-2a+a®-3+3a=0

a’+a-2=0

a=1,-2

I'IonyqaeM TO e CamMoe, 4YTO 1 B NepBOM Criy4vae.

[enaeMm eOVHCTBEHHO BO3MOXHbIN BbIBOA, YTO YypaBHeHue (2) [OOMKHO MMETb OOUH KOpeHb, a
ypaBHeHue (1) — OBa KOPHSA, HEe ABNSAIOLLUMECH KOPHAMWU ypaBHEHUS (2). OTO BO3MOXHO TOMbKO €Ccrnv

+ 8

|X - 2| =0 npu a=-1. Toraa nepBoe ypaBHeHME UMEET [1Ba KOPHS _T =2+ \/E a BTOpoe oAuH

KopeHb X = 2.

OteeT: a=-1
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TpeHnunpoBo4yHasi paboTta Ne2 C5
. y
Hangute Bce 3Ha4eHus a, Npu KakaoM M3 KOTOpbIX cucTema ) MMEeEeT POBHO [Ba PELUEHUS.
a

Haligem pas3HOCTb YpaBHEHMS CUCTEMBI.
(y=x)+(y-x)(y+x)=0
(y=x)(y+x+1)=0

y=X
y=-x-1
Ecrm Y = X, To 06a ypaBHeHusi cucTembl umetot Bua X° —X+a =0,
Ecrm Yy = —X—1, 10 06a ypaBHeHWs1 cUCTEMbI UMEIOT BUA x> +Xx+1+a=0.
l1+t+1-4a -1++-3-4a
"
2 2

CuvctemMa UMeET ABa peLLeHUst B CIeAyOLWMX Criydasx:
1) ypaBHEHMSI UMEIOT NO OAHOMY KOPHIO (MX AUCKPUMMHAHTbI PaBHbI HYIHO)

{1—4a=0

KopHu nvetot Bua

, Torly4aeTcsl NpoTMBopeYne

1-4-4a=0
a< L
1-4a>0 4
-3-4a<0 3
a>-——
4
a> L
1-4a<0 4
, 4TO HEBO3MOXHO.
-3-4a>0
a<——
4
4) MNMepBoe ypaBHeEHME MMEET 2 KOPHSI, @ BTOpOe — 1, KOTOPbIN COBMagaeT C OAHOM U3 KOPHEW NEPBOro.
a= 3' X = 1' X—3' 1' nogxoauTt
4 L 2 7 2 L 2 7

5) MepBoe MMeeT 0A1H KOpeHb, a BTOPOE — 2, NPU 3TOM TOXEe €CTb COBMaAatoLLme KOpHM.

1 1
a=—; X= E ;, @ BOT BTOPOE YpaBHEHME KOPHEN NMeTb He Byaer.

4

3 1
OtBeT: ——<a<—
4 4
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