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BBenenue

Cpeny MHOKECTBA 33124 C TapaMeTpaMu
BBIJICIMM OJMH KJIAcC 3a/ad, CBSI3aHHBINA C
KOJIMYECTBOM pEIIeHH ypaBHEHUs (Hepa-
BEHCTBA), CHCTEMbl YypaBHEHHH (Hepa-
BEHCTB).

3ajayu Takoro BuAa OOBIYHO (HOPMYIIHU-
PYIOT B CIEAYIOLIEM BUJE: HAUMU 6ce 3HA-
yeHusi napamempa (napamempog), npu Ko-
MopbIX ypasHeHue (Hepagencmeo, cucmema)
umeem KOHEYHOe MHONCeCmeo peuleHull
(posHo 00HO, poeHO 06a u m.0.), beckoHeu-
HOe MHOJcecmeo peuwienutl (unmepean, om-
Pe30K, V4, NpsAMAs, 4acmb NIOCKOCMU —
obacmy), He uMeem peueHull.

B mocoOum paccMOTpeHbl OCHOBHbBIE
MOJIXOBI K PEIICHUIO 3a71a4 C MapaMeTpaMu:
anredpanveckuil, QyHKUNOHANbHBIN, QYHK-
[MUOHAIBHO-TPaQUIECKUA H TeoMeTphYe-
CKH.

1. AnredOpanyeckne MeTOIbI

B nannom paspene 3amaum (ypaBHEHWS,
HEPaBEHCTBAa, CUCTEMBI) KJacCU(UIIMPOBa-
HbI M0 UX BUJY. 3/1€Ch PACCMOTPEHBI TaKHe
METO/Ibl: METOJ CBEJICHHS 33Jayd K paBHO-
CWJIBHOM, TMepedop pa3IMYHbIX 3HAYCHHUI
rapamerpa, 3aMEHa IE€PEMEHHOM, BBIsBIIC-
HUE HEOOXOIMMBIX U JOCTATOYHBIX YCIOBUM
WM HEOOXOAUMBIX YCIOBUH.

1.1.3agauu Buga a-xv b

Paccmotpum 3amaum Bunma a-xv b, rae
CAMBOJI V 3aMEHSe€T OJWH W3 3HAKOB
=, >, <, 2, < ¥ CHCTEeMBI JIMHCHHBIX
YPaBHEHUM.

YypasHeHus

VYpaBHEeHHE BUJIA a-X =b € IEPEMEHHON
X WMEeT EIUHCTBEHHOE pEeIIeHUE MpHu
a #0; uMeer 0ECKOHEYHOE MHOXECTBO pe-
menuit npu a=0,b =0; He umeer perie-
Hut npu a=0,b#0.

Hpumep 1. MI'Y, 2002). Ilpu raxux
3HaueHusx napamempa b ypasnenue

Ix+b>—(2-+/3)b-23=b'x—b*(b++/3)
He umeem KopHeu?

Pewienue. JJaHHOE ypaBHEHHE SIBISETCS
JIMHEWHBIM OTHOCHUTEIIFHO HEM3BECTHOM X.
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(b*=9)-x=b>+(1+/3)p* - (2-/3)b-243.

[locnenHee ypaBHEeHHE HE UMEET KOpHEH
TOTJIa ¥ TOJIbKO TOTJa, Korja

b*-9=0
B +(1+~3)b* —(2-+/3)b—2+3 2 0.

[TepBoe ypaBHEHHE 3TOW CUCTEMBI UMEET
IBa KOpHS: b, =43, b, = —/3. Toxcra-
HOBKa TIOKa3bIBAET, YTO BTOPOMY YCIIOBHUIO
YIIOBJIETBOPAET TOJIBKO b, = V3.

Omeem: b = \/g

HepaseHcmea
HepaBencrBa Bua a-x >b c nepemes-
HOM X MMEEeT pPEIICHUEM IPOMEKYTOK

b
(—; + OO] mpu  a>0; HIPpOMEXYTOK
a

(=)
—00; — npu a<0; TIPOMEKYTOK
a
(—o0;+0) mpu a=0,b<0; He umeer pe-
menuit npu a =0,5>0.

Ipumep 2. Ilpu kakux 3nHauenusx napa-
mMempa a HepaseHcmeo

ax—6<2a-3x

umeem pewienuem 6ce Oelucmeumenbhvle
yucaa?

Pewenue. llpuBeneM naHHOE HEpPABEH-
CTBO K BUAY

(a+3)x<2(a+3)

U PaCCMOTPHUM HECKOJIBKO CITy4aeB.

1. IIycte a+3>0, torma mnoisydaeM
x<2.

2. Ilpn a+3 <0 umeem x > 2.

3. Ecin a+3=0, 1.e. ¢ =-3, TO YUCIIO-
BO€¢ HepaBeHCTBO (> () BBINOJHAETCA IPU
BCEX 3HAYECHHUSIX X.

Omeem: a =-3.

cucmembul ypasHeHul

Ilycts ko3 duuMeHTs ypaBHEHUI CHC-
TEMBI

ax+by =c,

ax+by=c

OTJINYHBI OT HyJs. Torna:
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1) 4ToObl cucTeMa MMea €JUHCTBEHHOE
perieHue, HEOOXOAUMO M JIOCTATOYHO BBI-
MIOJTHEHHS YCIOBHS

a b
—*— (1)
a, b

2) uyToObl cHcTeMa HMeNa OECKOHEYHO
MHOTO pEIICHUH, HEOOXO0IUMO M JOCTAaTOU-
HO BBITIOJTHEHUS YCIIOBUS

a b ¢
L= 2)
a b ¢

3) 4TOOBI cucTEMa HE HMMeEJa pelIeHUuH,
HEOOXOJIMMO ¥ JIOCTATOYHO BBITIOJTHEHUS
yCIIOBUS

a b ¢
— = 3)
a b ¢

Cnyuyail, xorna ko3(¢@UUHUEHTH paBHbI HY-
JI10, HY’)KHO pacCMaTpHUBaTh OTIEIBHO.

Ipumep 3. Uccreoosamsv cucmemy nu-
HEUHbIX YPaBHEeHUU

(a-2)x+27y=4,5,
2x+(a+1)y=3.

Pewenue. OnpenenuM 3HauY€HUs Tapa-

a=-2 27
MeTpa a, MpU KOTOPBIX = . 910
a+l

BO3MOJKHO, eclii a” —a—56=0 (a+1#0),

T..IIpU @ =8 WM a=—7.
Ecmm a=8 wm a=-7, T0O pemeHun

a-2 27 3
HET, TaK KakK = *—.
2 a+l 2

IIpu a#8 m a#-7, yMHOXas IepBoe
YpaBHEHUE CHUCTEMBbI Ha —2, a BTOpOE€ Ha
a—?2, ¥ CKJIa/abIBasl JIEBBIE U NPABBIC YACTH
YpaBHEHUM, W3 TMOJYYCHHOTO JIMHEHHOTO

YpaBHEHUs  Hauaem )= M.
(a=8)a+T7)
AHaI0rn4HO NENCTBYS, HanJeM
9(a—-17)

x=————>"—_ CrnemoBaTrenbHO, CHC-
2(a—-8)a+7)

TeEMAa MPU a#8 WU a #—7 HMEET €OUHCT-
BEHHOE pPEUICHHUE.
Omeem. Eciiu ¢ =7 win a =8,
TO PEUICHUI HET; €ClM a #—7 U a # 8, TO
9(a—-17) 3(a-9%)
20a-8)a+7) (a-8)(a+7))
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B cienyronient 3ajgade nCroap3yeM IMpu-
eMm obpatHoM 3amaum. Ilycte A=A, + A4, -
MHOKECTBO JOIMYCTUMBIX 3HAUY€HUN Iapa-
MeTpa a, BXOJINEr0 B ypaBHEHHE (HEpa-
BEHCTBO, CHCTEMY), IPHYEM A, — MHOXKECT-
BO 3HA4YEHWH Mapamerpa, MpU KOTOPHIX 3a-
Jlaya MMeeT peleHue, 4, — MHOKECTBO 3Ha-
YeHUH mapamMmerpa, Mpu KOTOPBIX 3aj7aya He
UMeeT pelleHue. Eciy HallieHbl MHOKECTBA
A u A,, TO JErKO OIpeIeIUuTh MHOXECTBO

A

2
-
IIpumep 4. Onpedenums, npu Kakux 3Ha-
YeHUsxX napamempa a ypaenenus x+ay =1
u ax+y=2a umerom xoms 661 00HO 0OWee
peuierue.

Pewenue. [Jonyctumble 3Ha4YCHUS Tapa-
ME€Tpa @ COCTaBJISIOT MHOXKECTBO BCEX JIEH-
CTBUTENBHBIX YHceN. Pemum oOpaTHyro 3a-
nauy. Haiinem 3HaueHus napamerpa a , Npu

L x+ay=1,
KOTOPBIX CHCTEMa YypaBHEHUU
ax+y=2a

HE UMEET penieHnil. DTO BO3MOXKHO (CM. yc-

1 1
noBe (3)), ecin — =2 = — (¥).
a 1 2a

I a
N3 pasencrBa _:T Haxoaum a =-—1
a

uma  a=1 (YIOBICTBOPSIOT  YCIOBUIO
a#0). lng 3TuX 3Ha4YeHUH HEPaBEHCTBO B
(*) Ttaxxke BblmosiHAeTca. Cleq0BaTENIbHO,

WCXOJHAs 3aJaya BBIMOJHIETCA MPH BCEX
3HAYCHUAX d, OTIHYHBIX OT —1 1 1.
Omeem. a # *1.

1.2.3agaun Buga a-x> +b-x+cv0

PaccmoTtpum 3agaun Buia
a-x*+b-x+cvO0,
IJic CHMBOJI V 3aMEHSET OJHMH U3 3HAKOB
=,>,<, >, < U CHCTeMbI YpaBHEHUH (HE-
PaBEHCTB).

o Oynkuus y=ax’ +bx+c (a#0) 3a-
TaeT TMmapaboyly ¢ BEpIIMHONW B TOYKE
Clx,3,)-

o Oyuxiusa y=a(x—m)’ +n (a#0)
3amaeT mapaboiy ¢ BEpPIIMHOM B TOYKE
C(m;n).

Hycts f(x)=ax> +bx+c (a#0).
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1. KBagparHoe ypaBHeHHE
ax’ +bx+c=0 (a#0) (1)

HE UMEEeT PEelIeHU TOrJa U TOJIbKO TOT/a,
korma D <O0.

2. KBagpaTtHoe ypaBHeHue (1) umeer:

a) J1Ba pa3IMYHBIX KOPHS TOTAA U TOJBKO
Torma, korma D >0

0) 11Ba (MOXeET ObITh KpPAaTHBIX) KOPHS TO-
rJ1a ¥ TOJIBKO Toraa, korma D > 0;

B) JBa IOJIOKUTEIBHBIX KOPHS TOTJa U
TOJIBKO TOTJa, KOI/1a
b* —4ac >0,
D >0, c

—>0,
xx, >0, < a

X +x,>0 _2>0
a

NN
D >0,

a- f(0)>0,

x, > 0;

F) ABa OTPHULATCIBbHBIX KOPHA TOrJa MU
TOJIBKO TOT A4, Korjga

b* —4ac >0,
D >0, c
—>0,
xx, >0, < a
x+x,<0 _2<0

a

1501051
D >0,
a- f(0)>0,
x, <0;
A) KOPHH PAa3HBIX 3HAKOB TOI'/Ia U TOJIBKO

TOra, Korjaa

x]x2<0<:>£<0<:>ac<0<:>a-f(0)<0;
a

€) KOpEeHb, PaBHBIN HYJIIO TOTJA U TOJIBKO
TOrzAa, Korjaa

xx,=0c=0;
) ZIBa pasHbIX KOpHA X,, X, > M Torma
Y TOJIBKO TOT'Za, KOT1a
D >0,
a-f(M)>0,
x,>M;
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3) 1Ba pasHBIX KOPHA X, X, <M Tornma n
TOJILKO TOT'J1a, KOr/1a

D >0,
a- f(M)>0,
x, <M,
M) 1Ba KOpHA X, <M < X, TOrAa u TOJIb-
Ko Torja, korma a- f(M)<0;
K) KOpHM X, <m<x,<M Torma wu
TOJIBKO TOTJ1a, KOrjaa

a- f(m)<0,
a- f(M)>0;

J) XKopuu m<x, <M <x, Torma m
TOJILKO TOT'J1a, KOr/1a

a- f(m)>0,
a- f(M)<0;

M) KOpHM X, <m<M <x, Torma H
TOJILKO TOT' 1A, KOr/1a

a- f(m)<0,

a- f(M)<0;
H) OJWH KOpEHb BHYTPU HHTEpBala
(m, M), a npyroii BHe 3TOro UHTEpBaJIa TO-
IJ1a ¥ TOJILKO Toraa, korna f(m)- f(M)<0.

ypasHeHus

VpaBuenne Buma a-x" +b-x+c=0 c
IepeMeHHOM x mnpu a =0 npuBOAMUTCI K
YPaBHEHHIO CTEIICHH HE BBIIIE MEPBOH; MPU
a # 0 sBIIETCS KBAIPAaTHBIM yPaBHEHUEM.

IIpumep S. (MI'Y, 1980). llpu raxux
3HAYEHUAX napamempa a ypasHeHue

Ba—-Dx*+2ax+3a—-2=0

umeem 06a OeUCMBUMENbHBIX PA3IUYHBIX
KOpHA?

Pewenue. 1. Ecmm 3a-1=0, Tt.e.

a=—, TO

3 MoJIy4yaeM

YpaBHEHUE

2
—x —1=0, KoTOpOE UMEET OJTUH KOPEHb.

1
2. Ilpm a;tg II0JIy4aeM KBaJpaTHOE

ypaBHEHHE, KOTOpOE HMMEET JIBa JICHCTBHU-
TEIBHBIX PA3IMYHBIX KOPHS TOTJA U TOJBKO

4
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TOorga, Koriaa €ro JUCKPUMHUHAHT I10JIOXKH-
D

TereR: > 0= a’—-Ba-1)(Ba-2)>0.

Pemrass 3TO HEpPaBEHCTBO IIPH  YCIOBHH

a+ g , [I0JIy4aeM OTBCT.

9-417 1

= U
16 3 3

l,9+\/ﬁ

Omeem: :
16

IIpumep 6. (MI'Y, 2004). /Ipu raxux
3HAUEeHUAX napamempa a ypagHeHue

2a—1_

=0
a+5

Xt x4+

He umeem peuleHuii?

Pewenue. KBagpaTHOoe ypaBHEHHUE HE
nMeeT peHIeHI/Iﬁ TOraga M TOJIbKO TOr'Jaa, KO-
raa €ro AUCKPUMHHAHT OTPULATCIICH:

9
a—=

D<0 < 7 5 0. Pemas 510 HEPaBEHCT-
a+5

BO METOJOM MHTEPBAJIOB, IIOJy9aeM OTBET.

3ameuanue. llpu a =-5 npoOb He on-
peneneHa, MO3TOMY M ypaBHEHHE HE OIpe-
JeTIEHO, M B ATOM Cllydae HEe MMEET CMBbICIIA
TOBOPHUTH O PEIICHUSX YPAaBHEHHUS.

Omegem: (—0; —5)U (%, + oo] .

Hpumep 7. MI'Y, 2007). Haumu ece
3HaAYeHUs napamempa a, npu Kaicoom u3s
KOMOPbIX Cpeou KOpHel YPAGHEeHUs.

ax* +(a+4)x+a+1=0
uMeemcsi pOGHO 0OUH OMPUYAMETTbHBLIL

Pewenue. 1. Ilycts a =0, Torma moimy-
yaeM JuHeiiHoe ypaBHeHue 4x+1=0, ko-
TOpPO€ HMEeT €JAMHCTBEHHBIN OTpHUIaTelb-

HBII KOPEHb X = R

2. Illpu a#0 momydaem KBagpaTHOE
YpaBHCHHUEC, TUCKPUMHUHAHT KOTOPOT'O paBCH

D=(a+4)° —4a(a+1)=-3a" +4a +16.

a) YpaBHEHHE HMEET POBHO OJUH KO-

2+2.413

penb, T.6. D=0. Orcroma a= 3
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a+4

2a

Tak kak KOpeHb X = — <0, TO ocraer-

2+2413
a=—-.
3
0) YpaBHEHUE UMEET KOPHU Pa3HbIX 3HA-
KOB. B aTOM ciydae cBOOOAHBIN WileH MpH-
BEJICHHOTO ypaBHEHHs OTpHIATeNleH (jmc-
KPUMUHAHT OyJI€T MOJIOKUTEIbHBIM):

a+l<0<:>—l<a<0.

a

B) OnuMH U3 KOpHEH paBeH HYyJIo, T.€.
a+1=0< a=-1. KsampatHoe ypaBHe-

HHE MPUHUMAET BUJ — x*+3x= 0, 1 umeer
kopHu x =0, x=3. 3HaueHue a=-1 He
YAOBJIETBOPSIET YCIOBHIO 33/1a4H.

Omeem: (—1;0]uU # :

IIpumep 8 (MHUOO, 2010). Haiimu ece
3HaAYeHus napamempa a, npu Kadcoom us
KOMOPbIX ypasHeHue

2 —(a+5|-|a-5|k+@-12)a+12)=0
umeem 08a PA3NMUYHbIX  OMPUYAMETbHBLX
KOPHS3L.

Pewenue. Vcnonb3ys teopemy Buera,
3alumeEM YCJIO0BHA CYIIECTBOBAHUA JIBYX
Pa3IMYHBIX OTPULATCIIBHBIX KOpHCﬁ JIIA
KBaJIpaTHOI'0 YpaBHEHU:

x,x, >0,
x, +x, <0,
D> 0.
PaccmoTpuM niepBBIe JBa HEpAaBEHCTBA
(a=12)(a+12)>0,
=
|a+5|—|a—5|<0;
(a—12)(a+12) >0,
(a+5)* —(a-5)"<0;
(a—12)(a+12) >0,
=
2a-10<0;

a<-12.

Tenepb paccMOTpUM JUCKPUMMHAHT C
y4eToM TOro, 4to a < —12.
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(a+5]|-]a=5|f —4a-12)(a+12)>0,
10> —4(a—12)(a+12) >0,
a’ -144 <25, a* <169, —13<a <13.

VYuuteiBas ycnoBue a<-—12, noiyyaem
-13<a<-12.
Omeem: (—13;—12).

Héepaesencmea

Ipumep 9. MI'Y, 2005). /Ipu xaxux ye-
JILIX 4 HepageHcmeo

2log, a—3+2xlog, a—x* <0
2 2
8epHO 01 1106020 3HaAUeHUs: X 7

Pewenue. KBanpaTHblil TpEeX4JE€H OTHO-
CUTEJIFHO X OTPHIATENEH IIPU BCEX X TO-
r7la ¥ TOJIBKO TOTJAA, KOTJA €ro AUCKPUMH-
HaHT oTpunareneH. O6o3naunm log, a=>,

2
torma D, =b>+2b-3<0, Te. —-3<b<]I.

Torma log,8<log,a<log, 2.

2 2 2

Otcrona

2<a<8.
Bri6upas nenble 3HaU€HUS a U3 MpoMe-
KyTka (2;8), mosydyaem OTBET.
Omeem: 1;2;3;4;5;6;7.
B crnenyromem mnpumepe HUCHOJIB3YEM

IIpHeM, [P KOTOPOM MapaMeTp paccMaTpH-
BAIOT B KQUECTBE OT/IE€JIbHON NIEPEMEHHO.

Ipumep 10. MI'Y, 1992). Haumu ece
3HAYeHUs X, O KadiCO020 U3 KOMOPbIX He-
PaseHcmeo

2-a)x’ +(1-2a)x* —6x+(5+4a—a’)<0

BbLINOIHAEMCSL XOmMsi Obl Npu 0OHOM 3HAYe-
Huu a €[-1;2].

Pewenue. 1lepenuieM qaHHOE HEPABEH-
CTBO TaK:
2 3 2
fla)=a +a(x” +2x" —-4)—
—(2x* +x* = 6x+5)>0.
JleBast wacTp €ro — KBAJpPATHBIA TPEXWICH

OTHOCHUTEINIbHO a. /{1 Toro 4roObl KBajgpar-
HBIM TpeXwIEH C MOJOXKUTEIbHbIM KO3 Pu-

IIUCHTOM HpI/I (12 HpI/IHI/IMaJ'I IIOJIOXKUTCIIb-
HBIC 3HAYCHUA XOTA 6])1 B O)IHOI\/'I TOYKE OT-
peska [—1;2], HE0OXOAMMO W JOCTATOYHO,

4yTOOBI OH OBLI ITOJIOKUTENEH XOTA OBl B OJI-
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[Tonpobuas uH(pOpManus o J0BYy30BCKOW MOJATOTOBKE U

HOM U3 KOHIIOB 3TOro otpeska. [lomyuaem
COBOKYITHOCTb HEPABEHCTB JJIS X :

f(=1)>0, (x+2)(x-1x<0,
f(2)>0 < (x+3)(x-1)>0.

Pemiennst HepaBEeHCTB  COBOKYMHOCTH
00BeINHSIEM IS OTBETA.

Omeem: (—o0;—2) U (0;1) U (I;+ ).

cucmembul ypasnenuii (Hepagencmae)

Ipumep 11. MHUOO, 2010). Haiimu sece
3HQYeHUs a, Npu KadcooM U3 KOMOpbIX
cucmema

2
y—x =a,
2
x—y =a
umeem posHo 08a peuleHusl.

Pewenue. Vickiroyasi mapameTp U3 CHUC-
TEMBIL, [I0JIy4a€M YpaBHEHUE

(y=—x)1+y+x)=0.
Orcroma y =x wim y =—x—1.
ITycte y =X, TOTJAa U3 CUCTEMBI HMEEM
KBaJpaTHOE ypaBHeHME X — X +a =0, auc-

KPUMMHAHT KOTOporo paseH D, =1-4a.
Ecimu y =—x—1, T0 u3 cucremMbl umeeM

KBaJpaTHOE ypaBHeHHE X  +x+1+a=0,
KOTOpOE uMeeT TMCKPUMHUHAHT
D, =-3—-4a.

PaccMoTpuM pasHble cioydau Ui JAWC-
KPUMHHAHTOB.

D, >0, 1-4a>0,

fa— &S ——<a<—.
D, <0 -3-4a<0 4 4

D, <0, 1-4a <0,
=
D,>0 —3—4a>0.

PABEHCTB HE MMEET PEIICHUN.

Cucrema He-

D, =0, 1-4a =0,
3. = Cucrema He
D, >0 —-3—-4a>0.
MMeEET peLICHU.
D, >0, 1-4a>0, 3
= S a=——.
D, =0 —3-4a=0 4

3
IIpu a = 2 IIEPBOE YPAaBHEHHE UMEET BUJL
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x’ —x—izo. Yucna 3 " 1 €ro Kop-
4 2 2

HU. BTopoe ypaBHeHHME UWMEET BHI
2 1 1
X +X+Z =0 u yucio —5— €ro eINHCT-

BEHHBIN KOPEHb.

D, =0, 1-4a =0,

3. = Cucrema He
D, =0 —-3-4a=0.

MMeEET pelIeHU .
D, >0,

B stOoM ciydae Bbie npuBe-
D, > 0.
JICHHbIE KBAJIpaTHbIE YPaBHEHUS HE HUMEIOT
o0UMX KOpHEeH (JoKaxkure, NpUpaBHUBAs
kopHu). Torga ucxonHas cucreMa HMeeT
YeThIPE Pa3IMYHbIX PELICHUS.

1
Cnygait x=-x—-1,T.e. x= 5 MIPUBO-

1 3
AUT K 3BHAUCHUAM Y = —— U d = ——. Torz[a
2 4
) 3
MOJIy4aeM OJIHO ypaBHEHUE X —X 1T 0,
1
KOTOPO€E UMEET KOPHU 5 5 5

Omeem: —ES a <l.
4 4

Ipumep 12. (MI'Y, 1988). Haumu ece
3HaAYeHUs napamempa a, npu Kaicoom u3s
KOMOPbIX cucmema ypasHeHul

3
axy+x—-y+—=0,
2
X+2y+xy+1=0
umeem eOUHCMEEHHOe peuleHue.
Pewenue. Bropoe ypaBHEHUE UCXOJIHOMN
CHUCTEMBI MOKHO TIEpEeTUcaTh B BUJIC
y(x+2)+(x+1)=0,
OTKyJa CJIEIyeT, YTO 3Ta CHUCTeMa HHM Ipu
KaKkOM 3HAYeHHMU IapamMeTpa a He HMEEeT
pemieHuit ¢ ycnosuem x = —2. [loatomy mc-

XOJIHasl CHUCTEMa YpPaBHEHUN pPaBHOCHUJIbHA
cucreme

(ax—l)y+x+%:0,

=
x+1

x+2°

MUDT «Adutypuenty 2011»

(2a-2)x> +(2a-9)x-8=0,
= x+1

B x+2

Haiinem Bce 3HadyeHus mapamerpa a, Npu
KOTOPBIX IIEPBOE YpPaBHEHHE IOCIEIHEN
CHUCTEMBI UMeeT pemienne x =—2. Jlmsa Tta-
KHUX 3HAQUEHUU @ JOJKHO BBINOJHSATHCS pa-
BEHCTBO

(2a-2)(-2)> +(2a-9)(-2)-8=0,

OTKyJa HaxoauM, 4to a = —0,5.
IIpu a =-0,5 nepBoe ypaBHEHUE CUCTe-
MBI TIEPETTUIIIETCS B BHJIE

—3x* —10x-8=0.
OTO ypaBHEHHE MMEET J[Ba KOPHA X, = —2 U

4
X, = 3 Bropomy M3 HHX COOTBETCTBYET

3HayeHue )y, =0,5. Jlna x, =-2 coorBer-

CTBYIOIIErO0 3HAYEHUS ) HE CYIIECTBYET.
Urtak, mpu a=-0,5 wucxomnas cucrema

41
MMEET €IMHCTBEHHOE pEelIeHUe [—5;5 , U

3TO 3HAYECHHUE ¢ OTBEYAET YCIOBHUIO 33/1a4N.
[Ipu a =1 mepBoe ypaBHEHHE CHUCTEMBI
nepenumercs B Buae —7x—8=0. Ono

HMECT CAMHCTBCHHOC PCIICHUEC X = —7, CO-

1
OTBCTCTBYIOIICC 3HAUCHUC )y PaBHO g

Wtak, npu a =1ucxonHas cucrema ypaBHe-
HUM  MMEET  E€IMHCTBEHHOE  pEIICHUE

7
BHUIO 33/Ja4u.

IIpu a #1 nepBoe ypaBHEHUE CUCTEMBI
€CTb KBAJpaTHOE YPaBHEHHE C JAUCKPUMHU-
D=(2a-9)*+4-8-(2a-2)=
=4a’ +28a+17.

Eciu D <0, TO nepBoe ypaBHEHHE CHC-

8
[— —;g » 1 3TO 3HAYCHUEC a OTBCYACT YCJIO-

HaAHTOM

TE€Mbl, @ 3HAYUT, U MCXOJHas CHUCTEMa, He
MMEIOT PEIECHUN.
Ecou D>0 u a#-0,5, a#1 10 mep-

BOC YpaBHCHUC CHUCTEMbI UMCCT JBa PCHIC-
HUS, OTIMYHBIX oT (—2). CnemoBareibHO,

CHCTEMa MMEET JIBa PEIICHUs. DT 3HAUCHHS
a HE yJIOBJIETBOPAIOT YCIOBUIO 33JauH.
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Pasencteo D =4a> +28a+17 =0 BbI-

—T7+442

HOJIHSAETCA UIS a = Ob6a »>t;

3Hauenuss oTiaudHbl ot (—0,5). Cnemosa-
—T7+442
2

HEHHE CHCTEMBI, @ BMECTE€ C HUM M CHUCTEMA,
HMMEIOT TI0 OJTHOMY PEIICHHUIO.

TEIBHO, NPU a = IIEpPBOE ypas-

1 —71+442

Omeem: —1;——;7—\/_.

2 2

Ipumep 13. MI'Y, 1967). Haumu ece

3HAYeHUs a, npu KadcoomM U3 KOmMopwvix CUC-
mema

(x—a)lax—2a—-3)=>0,

ax >4

He umeem pemeHuﬁ.

Pewenue. 1. Ecmu a =0, 10 BTOpOE HE-
PaBE€HCTBO CHCTEMbI HE BBIIIOJIHACTCA, H
CUCTEMA HE UMEET PEUICHUM.

2. Ilyctb a > 0. B aTom cinydae naHHas

CHUCTCMA paBHOCHUJIbHA CHG)IYIOHleﬁ CHUCTC-

Me:
2
(x— a)(x — a_+3] >0,
a

4
x=—.

a

CornacHo YCJIOBHIO 3afadd Jjisi JF00OTO

4
X=— JOOJIDKHO BBIITIOJIHATHCSA HepaBeHCTBOI
a

f(@:(x—a{x—zﬁi§]<u
a

Pemennem »sToro HCpPaBCHCTBA SBJIACTCA

( 2a+3] (2a+3 ]
OPOMEXYTOK | a,—— | WU | —;d
a a

2a+3 .
npu ——# a . Ho Haiigyres uncia x, Ko-
a

4 2a+3
TOpbIE€ OOJBINE BCEX uucen —, d, ——,

a a

JIIsL HHNX HCPaBCHCTBO

f(x)>0.

3. Ilycte a<0. B sTtom ciydae naHHas

BBITTOJIHACTCSA

CUCTCMAa paBHOCHUJIbHA CHGJIYIOHleﬁ CHCTC-
M€

MUDT «Adutypuenty 2011»

<0,

(x— a)(x —

4
x<—.

a

2a+3]

CornacHo YCJIOBHIO 3afadd JJjisi JIF00OTO

X < — JOJKHO BBITIOJIHATHCS HCPaBCHCTBO:
a

fx) = (x—a)(x—ﬂj 0.
a

Pemennem »sToro HCpPaBCHCTBA SBJIACTCA

00bEAMHEHHE  TMPOMEXYTKOB  (—o0;a) U
(2a+3 ] ( 2a+3]
U| ——;+© WIH — o0, ——— |U
a a

v (a; + oo). HepaBenctBo f(x)>0 Oyner

BBIIIOJIHATBCA IIPHU BCCX 3HAYCHHUAX x<—
a

IIPU YCIOBUAX

a<0,
a<0
—<a, 5
a & qa <4 = —2<ax<0.
4 _2a+3 4>2a+3
a a

[Tonyuaem oxoHuaTenbHbIN OTBET —2 < a < 0.

Omeem: (—2;0].

1.3. CBeaeHue 3aa4i K 3a7ade BHAA
a-xvbhbamaa-x>*+b-x+cv0

JluHeitHplil ABYyWIEH U B OCOOEHHOCTH
KBaJIpaTHBI TpPEXWIEH 3aHUMAlOT IIeH-
TpPaJIbHOE MECTO B 33/1a4aX C MapaMeTpaMU.
DTO CBSI3aHO C TEM, YTO Pa3HbIE 33/1a4l TEM
WM UHBIM CHOCOOOM (3aMeHa MepeMEHHOIM,
pa3joKeHue Ha MHOXKUTEIH U T.J.) MOKHO
MIPUBECTH K MCCIIEA0BAHUIO JIMHEWHOTO JIBY-
YJIeHa WM KBAJPATHOIO TPEXUWIEHA.

3a0auu, cooeprcauiue yesvle
PAUUOHATIbHbBLE BbIPAICEHUAMU BbICULE
cmeneHu

IIpumep 14. MI'Y, 2002). Haiimu sce
3HaAYeHUs napamempa a, npu Kaicoom u3s
KOMOPbIX ypasHeHue

(x2 +2(a-2)x+a’ —451)2 +
+(a +5)(x2 +2(a-2)x+a’ —4a)—

—a*+8a+2=0
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umeem: @) eOUHCMBEHHOe peuletue; 0) poe-
HO 084 PA3IUYHbIX PeUleHUs.

Pewenue. O603HaUUM
y=f(x)=x"+2(a-2)x+a’ —4a,
TOI'/Ia YpaBHEHHE TIPUHAMAET BH]T
g(y)=y*+(@+5y—-a*+8a+2=0.

KBanpatHsrit TPEXWICH f(x)=
=(x+a)(x+a—4) npuHuMaeTr B OJHOU
Touke 3HaueHwe f(2—a)=-4, a ocraib-

Hble CBOM 3HaueHus (Oonblime —4) — 10
nBa pasa. [loatoMy ypaBHEHHE UMEET €OUH-
CTBEHHBI KOpEHb TOrJa M TOJbKO TOIAA,
KOrja:

16-4(a+5)—a’+8a+2=0,
= =
_a+5£_4
2
et a:2+\/§,

a pOBHO JIBa KOPHSI — B CJIEAYIOUINX ClyYa-
X

Dy=y>4< {

D =0,
y,>—4

(a+5) —4(-a’ +8a+2)=0,

= =
a+5>_4

& a=1;
)y <4<y, & g(-49<0 <
a>2+Ji
= a<2—\/§.
Omeem: a) 2+\/§;
6) (—00;2 —~/2) U {1} U(2+~2;+ ).

Ipumep 15. (MI'Y, 2008). Hauimu ece
3HaQYeHus napamempa a, Nnpu KOMopblx
ypasHeHue

'+ @+Dx’ +Qa+D)x* —(a+1)x+1=0

Ha npomexcymre (—o;—1) umeem ne menee
08YX KOpHell.

Pewenue. lpuBeneM ypaBHEHUE K BULY

MUDT «Adutypuenty 2011»

(x—lj +2+(a+1)(x—lj+(2a+l):0<:>
x x

o Y +(a+)y+2a+3=0,

1
rae ¢yHkius y = f(x) =x—— BoO3pacraer
X

Ha TMpomMexytke (—oo;—1) or —o 10
f(=1)=0. IlosTOMy HCXOQHOE ypaBHEHHU
UMeeT He MEHee JBYX KOpHEeH Ha Impome-
KyTke (—oo;—1) Torga u TOJNBKO TOTHa, KO-
r/1a MOJIy4eHHOE ypaBHEHHE UMEET JBa KOp-
Hf, TpUHAIeKAMKUe HHTepBaATY (—00;0),
T.€. Korja

a+1>0
20+3>0 =

(a+1)* —4(2a+3)>0

a>-1,
o a-a)a-a,)>0, & a>3+20.

a, =3+4/20

Omeem: a>3+@.

3a0auu, cooepircauiue OpooOHO-
PAUUOHAIbHbBLE BLIPAIHCEHUA

Ilpumep 16. Onpederums roruuecmeo
PA3IUUHBIX peweHuil VpasHeHus

% =0 ¢ napamempom b .

Pewenue. JlaHHOE YypaBHEHHE paBHO-
CHJIBHO CUCTEME

W3 ycnoBust 5 # b momydaem, 4To uHcC-

J0 5 sABISETCS KOPHEM HCXOJHOIO ypaBHe-
Hus, ecnu b # 5. [lpu b =5 HeT KOpHEH.

Omeem: ipu b # +5 eIMHCTBEHHBII

KOpEHb, IpU b = 5 HeT KopHEHl.

Hpumep 17. Ilpu xaxkux 3nauenusax na-
pamempa a ypasHeHue

x*=Ba+l)x+2a’+3a-2

5 0
x°—6x+5

umeem eOUHCmMeeHHoe peulerue?
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Pewenue. Ilpu ycnoBun x#1 u x#5
umeeM x, =a+2 u x, =2a-1 (obpaTHas

Teopema Buera). [{ns BRIMOTHEHUS yCIOBUS
3alayd  HEOOXOAMMO PAaCCMOTPETh IISATh
CIIy4aes.

a+2#1,

I)Ja+2+#5, < a=1.

2a—-1=1

a+2#1,

2) ya+2#5, Her pemenuil.

2a—-1=5.

2a—-1#1,

3){2a-1#5, < a=-1.

a+2=1

2a—-1#1,

4) {2a -1+ 5, Her pemienuii.

a+2=>35.

a+2#1,

S5)qa+2#5,

2a—-1=a+2.
Omegem: a =1 um a =—1.

Ipumep 18. (MI'Y, 2003). Haumu ece
3Hauenus napamempa b, npu rasxicoom us
komopwvix ompeszox [—3; —1] yeauxom co-
oepoicumcest cpeou peuleHull HepageHcmea

x=3b
b—-2x

Pewenue. HepaBeHCTBO NEPENUILIEM TaK:

-3b b
al o> 0w f(x):(x—3b)(x—§]>0.
x_i

2

Bocnonp3yemcst yCIIOBUSIME pacIioioke-
HUS KOpHEHl KBaJgpaTHOToO TpexujieHa: 00a
KOpHSI MeHblle yucia (—3) uau o0a KOpHS
Oospie yncna (—1), T.e. BBIMOJTHSAIOTCS YC-
JIOBHS

Her pemenui.

<0.

{f (=3)>0, {f (=1 >0,
170171

x, <=3 x, >-1,
rae  abcmmcca  BepIIMHBI  11apadoJibl
b
3b+—
v=—2-10
2 4

PaccMoTpuM nepByro cuctemy HEPaBEHCTB.
MUDT «Adutypuenty 2011»

(-3- 3b)(— 3 —gj >0,

&
E<—3
4
(1+b)(6+b)>0,

& 12 < b< 6.
b<—7

JIy1s1 BTOpO¥ CUCTEMBI HEPABEHCTB UMEEM.

(-1 41;)(-1—%] >0,

&
E>—1
4
(1+3b)(2+b)>0, !
& 4 S b>——.
b>—7 3

OObenuHsIeM TOTYYCHHBIE PEIICHUS U 3a-
IUCBIBAEM OTBET.

Omegem: (—0;—6) U (—%; + oo] .

3a0ayu, cooeprcaujue blPaA’ceHU
C MOOyAMU

Ipumep 19. Onpederums ronuwecmeo
PAa3uuHbIX peweHull ypaenenus | x+3|=a
8 3a8ucuMocmu om napamempa d.

Pewenue. 110 cBONCTBY MOIyIsl MMEEM
| x+3]>0. IlosTomy ipu a <0 ucxomHoe
ypaBHeHUE KopHeil He umeert. [lycte a =0,
Torma ypaBHeHwe |x+3|=0 umeer oauH
KopeHb x =—3. Eciu a >0, T0 U3 ypaBHe-
HUS | x+3|=a momydaeM JBa pa3IHYHBIX

KOpHA X =a—3 W x =—a—3.
Omeem: ecin a < (0, TO HET peLLICHMUI;

ecau a =0 — OIHO pelIeHue;
npu a >0 — aBa.

Ipumep 20. Ckonvko pewenuti 6 3a8u-
cumMocmu om napamempa a umeem ypasHe-
Hue

|x+2|:ax+1?

Pewenue. PaccmoTpum J1Ba cirydasl.
I. Ilyctp x+22>0, T.e. x>-2. Torma

JaHHOC YpPaBHCHHC IIpUHUMACT BHU:
x+2=ax+1, x(1-a)=-1. Ilocnennee
10
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YpaBHEHUE NP @ =1 PELICHUI HE UMEET, a
mpu a #1 HUMeeT EIUHCTBEHHBIM KOpPEHb

X = . Haitmem Te 3HadueHus mapaMmerpa

a—1
a, TpU KOTOPBIX ISl KOPHS BBINOJHSIETCS
YCIIOBUE X > —2:

a<0,5,

a-1 a-1 a>1.

CnenoBarenbHO, B MEPBOM Cllydae HMCXOJ-
HOE ypaBHEHUE UMEET OJIHO pPELIEHUE IpU
Bcex 3HadeHusx a € (—;0,5]u(l;+x©) u
He umeet pemenudt npu a € (0,5; 1].

2. Ecniu x < -2, 1O Oyaem HMMeTh ypaB-
HeHue —x—2=ax+1 wm x(1+a)=-3.
[Ipn a = -1 nocnenHee ypaBHEHUE HE UMe-
€T KOpHEH, a IpHU a # —1 — €IMHCTBEHHOE

3
peleHne x =— , KOTOpO€ JOJIKHO
1+a
YIOBJETBOPSTH YCIOBUIO X < —2:
3 2a-1
- <-2 & <0 & -1<a<05.

1+a a+1

Takum oOpa3oMm, BO BTOPOM Cilydae 3a/aH-
HOEC ypaBHEHHE TIpU BCEX 3HAYCHUSX
a€(—1;0,5 wumeer ogHO peuieHue, a IMpU
a € (—oo; —1]U[0,5; + 00) perieHuid HE UMe-
eT.

CpaBHuBas pe3yabTarhl (cM. puc. 1), Hail-
JICHHBIC B IBYX CITy4asiX, MOJy4aeM OTBET.

Omeem: eciu a € (0,5; 1], TO HET penIeHMI;
ecmn a € (—oo; —1]U{0,5} U (1; + ©) — oxHO
pemenue; pu a € (—1;0,5) — nBa.

OnHo i 1 Onno
penieHue | | pemicHue
05 a
—1 Opno | | a
| penieHue; |

Puc. 1

Ipumep 21. Illpu xaxux 3uauenusx b
ypasHeHue

X2 —(4b—2) | x|+3b* =2b =0

umeem 08a PasiuyHuLX peuleHus?
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Pewenue. Ilycts | x|=t¢, Tne t >0. To-
rja 3ajadyy MOXHO 1epedopMyIupoBaTh:
IIpU KaKWX 3HAUEHUSX b KBaJApaTHOE ypaB-
Henne t° —(4b—2)t+3b> -2b=0 umeer
OJIMH TOJIOKUTENbHBIN KOPEHb?

Ilo Teopeme, oOparHoii Teopeme Buera
HaliJleM KOpHU KBaJpaTHOTO ypaBHEHUS
t,=b, t,=3b-2.

Bo3MoxHBI TpH citydas.

t,>0 b>0 2
1) = & 0<b<—.
t, <0 3b-2<0 3
t, <0 b<0
2) & < Her peme-
t, >0 3b-2>0
HHI.
t, =t, b=3b-2

3) o b=1.

=

t, >0 b>0
2

Omeem: 0<b<§; b=1.

3ameuanue. Jlpyroe pelieHue AaHHOTO
npuMepa cMOTpuTe B paszaeie «DyHKIMO-
HaJIbHO-TpaUUECKUE METObI PELICHUS.

Ipumep 22. (MHUOO, 2010). Haiimu sece
3HAYeHUs a, NPU KadiCOOM U3 KOMOPbIX He-
Ppasencmeo

X —ax+1
<3
x +x+1

6bINOJIHAEMCA NPpU 6CEX X .

Pewenue. 1lpuBeneM HEpPaBEHCTBO K BH-
Ay

2
x°—ax+1
-3<———-<3.
x“+x+1

Tak Kak KBaapaTHEI TpexwieH x° +x+1
IIPUHUMAET IOJIOKUTENbHBIE 3HAYCHUS NIPU
BCEX 3HAYEHHAX X, TO NPUXOAUM K JIBOM-
HOMY HEPAaBEHCTBY

3" +x+D)<x? —ax+1<3(x* +x+1),
3aTeM K CUCTEME
4x* +(3—a)x+4>0,

2x° +(B+a)x+2>0.

11
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I[J'If[ BBIITIOJTHCHU A HepaBeHCTB HpI/I BCEX 3HA-
YEHUSIX X HEOOXOIMMO W HOCTATOYHO IIO-
CTaBUTH yCJ'IOBI/ISI JJIs1 )II/ICKpI/IMI/IHaHTa

D, =(3-a)’-64<0, la-3|<8,
D,=(3+a)*-16<0 la+3|<4
—-8<a-3<8, —S<ax<ll,
=
—4<a+3<4 -T<ax<l

< —S5<axl.
Omeem: —5<a<].

Ipumep 23. MI'Y, 1993). Haumu ece
3HaAYeHus napamempa a, npu Kaicoom u3s
KOMOPbIX HEPABEHCMEO

2 2
X+ 4|x — a| >a
Ccnpaseonuso OJisi 8cex OeuCmeUumenbHblx X .

Pewenue. Ilpu x > a HEpaBEHCTBO paB-
HOCHJIbHO HEPABEHCTBY

(x—a)(x+a+4)=>0,

CIIpaBEJIMBOMY [pPU BCEX X =@ TOrAa W
TOJIBKO TOTJa, Korja a > —a—4, T.e. IpH
a=>-2.

AHanorn4Ho, npu x<a TPUXOJUM K
HepaBeHCTBY (x—a)(x+a—-4)>0, cmpa-
BEJUIMBOMY IIpU BCeX X < a Ipu a < —a+4,

T.e. ipu a < 2.
Omeem: [— 2;2].

Ipumep 24. MI'Y, 1995). Haiimu sce
3HaYeHus napamempa d, npu KOMOPLIX He-
PaseHcmeo

x? +4x+6a-|x+2|+9a2 <0

umeem He 6ojiee 00HO20 PeuleHusl.
Pewenue. llpeoOpa3zyem maHHOE Hepa-
| x+2 +6a|x+2|+9a*> -4<0,
(|x+2|+3a)* <4.
—2-3a<|x+2|<2-3a umeer He OOJbIIE

BEHCTBO

HepasenctBO

OJHOro pemeHus Jump npu 2—-3a <0
(cmenaiite rpadMYECKYIO0 HILTIOCTPALIAIO IS
byakuuit y=|x+2| u y=2-3a), T0 ecTb

npu a>z
p =3
2
Omeem: azg.

MUDT «Adutypuenty 2011»

Hpumep 25. B 3asucumocmu om 3Haue-
HUll napamempa a Onpeoenums KOoIUYecmso
PA3IUYHBIX PeUeHUl CUCmeMbl YPAGHEHUL

(v +8-x)2x+|y) =0,
2ax—y=8+a’.

Pewenue. PaccMoTpuM nepBoe ypaBHe-
HHUE CUCTEMBI

+8—x=0,
(+8—xH)2x+|y) =0 |
2x+|y|=0.
CHCI[OBaTCHBHO, HUCXOJTHAsA CHUCTEMaA paBHO-
CUJIBHA COBOKYHHOCTI/I I[BYX CUCTEM

=x* -8, =-2x,
O y () |y 2
y=2ax—-8-a’ y=2ax-8-a".
Pemmum  cucremy  (I). [loacraBuss

y=x’>—8 BO BTOpOE ypaBHEHHE 3TOil cHc-
TeMbl, monyduM x° —8 =2ax-8—a’ wm
(x—a)’> =0, T.e. cucrema (I) npu Beex 3Ha-
YeHMSX MapaMeTpa UMeeT pellleHHe X =da,
y=a"-8.

Pemum cuctemy (II). Ona B cBOO ode-

pelb TaKXe€ PaBHOCUJIIbHA COBOKYIHOCTH
JIBYX CUCTEM

y=2x, y=-2x,
(Ha) {x <0, u (116) {x <0,
y=2ax—-8-a’ y=2ax-8—a’.

s cuctemsl (Ila) noacrasnsist y =2x B
ypaBHeHHe y = 2ax —8—a’, IONyuum
x(2-2a)=-8-a’.
I[Ipy a=1 5T0 ypaBHEHME HMEET BHU[

x-0=-9, T.e. pelIcHHI1 HET.
IIpp a #1 ypaBHEeHHE HMMEET OJHO pe-

8+a’
menne x =————. [IpoBepss BbITIOJIHE-
2-2a
Hue ycioBus x <0 umeeM
8+a’
-———=<0 & 2-2a>0 < ax<l.
2-2a
CnenoBatensHo, cucrema (Ila) mpu a<1
8+a’
MMEET OJIHO  pemIeHHe X =————,
2-2a
8+ a’
a-1"
12
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Ananornuno pemas cuctemy (I1I6), mo-
JIy4UM, 4YTO TpH a < —1 OHAa WUMEET OJHO

8+a’ 8+a’

peleHne x = ——, y =— .
2+2a a+1

3amerum, uto pemienus cuctem (Illa) u

(I16) pasnmuunbl pu a < —1, Tak Kak ypas-

HCHHUC

_8+a2 B 8+a’
2-2a 2+2a

HE NMEET KOPHEH.

PaccmoTpuM ciyyan coBmaieHus perie-
Huit cuctem (I) u (1II).

N3 ypaBHeHus

= -—-2-2a=2-2a

8+a’
——=qa npu a<l
2-2a
noJTyqaeM a’*-2a-8=0. Otciona
a,, =1£3. C yuetom ycnoBus a<1 ocra-
ercs a =-2.
N3 ypaBHeHus
8+a’
———=a npu a < -1
2+2a
noJTyqaeM a’*+2a-8=0. Otciona

a ,=-1+t3. C y4yetom ycnoBus a<-1

ocraercs a = —4.
B wurore mosywaem, 4To HMCXOJHas CHC-
TeMa YpaBHEHHUU UMEET:

npu a > 1 oano pemenne (a;a’ —8).

npu —1<a <1 um a = -4 aBa pelieHus
8+a’ 8+a’
2a-2 a-1

(a;a® —8) nmu

b

npu a =—2 nBa penienus (a;a’ —8) uiu
8+a’ .8+ a’
2a+2 a+l

npu a<-4, -4<a<-2u -2<a<-1
8+a’ 8+a’
2a-2" a-1

Tpu pemenus (a;a’ —8),

2

8+a’ ._8+a2
2a+2° a+l

Omeem: ipu a > 1 OAHO pEIICHHUE;

npu —1<a <1, a=-2 u a=—-4 nBape-
meHus; npu a <-4, —4<a<-2u

—2 < a < -1 Tpu peuieHus.

MUDT «Adutypuenty 2011»

3ameuanue. Jlpyroe pelieHue TaHHOTO
npuMepa cMOTpuTe B paszzene «DyHKIMO-
HaJbHO-TpadUUeCcKre METOIbI PEIICHUSD.

3a0ayu, codeprrcaujue uppayuoHaIbHbLE
8bIPAICEHUSA

Ilpumep 26. Onpederums roauuecmeo
PA3IUUHBIX peweHuil VpasHeHus

(x—1)+Jx—q =0 ¢ napamemponm q.

Pewienue. 113 nanHoro ypaBHEHUs IOJY-
yaeM JBa KOpHA x =1 wim x =q. Bropon

KOPEHb yJOBJIETBOPSET YCIOBUIO X —¢q = 0.
s nepBoro kopHs umeeM 1—¢g >0 wn
q <1. 3nauur, npu g <1 ucxogHOE ypaBHE-
HUE MMEET J[Ba Pa3jIMuYHBbIX PELICHUs X = ¢q
wi x=1, n0pu g =1 — oguH KopeHb x =1,

npu g >1 — OJIUH KOPEHb X = ¢ .
Omeem: ecnu g <1, To 1Ba Pa3IUYHBIX
KOpHS; €clii ¢ =1, TO OJJTUH KOPEHb.

Hpumep 27. llpu xaxux 3uauenusx b

ypaeHenue ~x+b =x+3 umeem eouncm-
8eHHOe peuleHue?

Pewenue. meem

b=x*+6x+9
Nx+b=x4+3 & Xt RN
x+320
X2 +5x+9-b=0,

x=>-3.

KpanpatHoe ypaBHenme x° +5x+9—bh=0
MMeeT TUCKpUMHUHAHT D =4b—11.

1. D=0 mpu b=2,75. B sToMm ciyuyae
KBaJpaTHOE ypaBHeHHE X~ +5x+6,25=0
MMEET OJUH KOpeHb X =—2,5, KOTOPBIA
YAOBJIETBOPSIET YCIOBHIO X > —3.

2. lyets D>0, te. b>275. Torna

KBaJ[paTHOE ypaBHEHUE UMEET J[Ba JICHCTBU-
TEJNBHBIX Pa3IMYHBIX KOpHsS. YToOBI 3amaH-
HOE YpaBHEHHE MMEII0 OJMH KOpPEHb, HE0O-
XOJMMO PACCMOTPETH JIBA CITydasl.

a) OnuH u3 KopHe x, <-3, a apyroi
x, =-3. IloacraBum 3HaueHue x=-3 B
KBaJ[paTHOE YpaBHEHHUE, IMOJIy4duM b =3.

CootBercTBYylOIIEE ypaBHEHUE
x*+5x+6=0 wumeer KOpHH X, =-2,
13

[TonpoOHast ua(oOpManus 0 JOBY30BCKOM MOAroToBKe U nmocrymicHnd B MUDT - Ha caiite www.abiturient.ru



Kopanoe A.I., Ilpokoghves A.A. Ypasuenun u nepasencmea c napamempamu: KO1u4ecmeo peuwienuil

X, =—=3. Jlns nepBoro KOpHs HE BBIIIOJHS-
ercd yciaoBue x, < —3.

0) B ciyuae, korma x, < -3 <x,, 3Haue-
HUE KBaJ[paTHOTO TpexwIieHa
f(x)=x>+5x+9-b npu x=-3 oTpuna-
TENBbHO, TaKk Kak f(x) <0 Ha mpoMexyTke
(x;, x,). f(=3)=3-b<0,
b>3.

[Tosmyuaem

Omeem: b=275; b>3.

Ipumep 28. Ilpu xaxkux 3nauenusax na-
pamempa a ypasHeHnue \x+1=x+a ume-

em eouHcmeeHHoe peuierue?

Pewenue. Ilycte N x+1=¢, tne t>0.
Orcrona x =t> —1. YpasHenue +x+1=¢,
UMEET OJIMH KOPEHb, ecnu £, = 0. Iloryuaem

KBaJpaTHOE ypaBHeHHe (° —t+a—1=0,

JTUCKPUMHUHAHT KOTOPOro paBeH D =5 —4a.
1. Ecou D=0, t.e. a=125, To KBaja-

patHoe ypaBHeHue t° —(+0,25=0 wumm

(t—0,5)* =0 uMeeT eUHCTBEHHBIH KOPEHb
t=0,5>0.
YpaBHCHHE WMEEeT OJHH KOPEHb IIpH
a=125.

2. Ecom D >0, T.e. a<1,25, To xBax-

CrnengoBaTenbHO,  HMCXOJHOE

paTHOE ypaBHEHUE UMEET JIBa KOPHSL.

a) Kopuu OyayT pasHbIX 3HAaKOB MpHU yc-
JOBHHU t, -1, =a—1<0, T.e. U3 HUX TOJIBKO
OJIMH TIOJIOKUTENIbHBINA KOpeHb. Pemas cuc-

a<1,25
MOJIy4UM  yC-
a—-1<0,

TEMy HEPABEHCTB
JoBUE a <1, MpU KOTOPOM HMCXOJIHOE YpaB-
HEHME UMEET OJIUH KOPEHb.

6) XoTs Obl OJIMH U3 KOpHEH paBeH HY-
mto, B 3ToM ciaydae a—1=0, a=1. Ksan-
paTHOE YpaBHEHHE MMEET JBa HEOTpUIa-
TeNbHBIX KOpHA ¢, =0 wu ¢, =1. 3Hauwur,

HUCXOJHOE YypaBHEGHHWE TaKXKe HMEeT JBa
KOPHS.
Omeem: a =125, a<l1.

Ipumep 29. Ilpu kakux a ypasnenue

2x+3Jx +2a% =11a=0

umeem eOUHCmMeeHHoe peulerue?

MUDT «Adutypuenty 2011»

Pewenue. 1lyctn Jx =t, e t>0. To-
rja 3a7adyy MOXHO 1epedopMyaupoBaTh:
npu KaKkux 3HA4eHusx a Keaopamuoe ypas-

nenue 2t° +3t+2a* —1la=0 umeem ooun
HeompuyamenbHbulii KOpeHs?

Bo3MoxHBI TpH citydas.

1. Ecnm kBajgpaTHOE€ ypaBHEHHE HMEET
OIMH KOpeHb, TO OH Oyner paBeH

3
t= e OTOT KOPEHb HE YAOBIETBOPSIET yC-

JIOBUIO 33/1a4H.
2. Kopnu passbix 3HakoB. HeoOxoaumoe
U JI0CTaTOYHOE YCIIOBHE:

tt,<0 & 2a°-1la<0 < 0<a<55.

3) OnuH U3 KOpPHEH paBeH HYJIO, APYTrou
— oTpuLaTeNbHbIi. B 3TOM ciiydae HeoOxo-
JTUMO BBITIOJITHEHUE YCIIOBUS 2a> —11a =0.
Orcroga a =0 wm a =15,5. Jlng 5Tux 3Ha-
YCHWM OJWH KOPCHb PaBEH HYIO, JIPYrou
paBeH (—1,5).

3ameuanue. B nanHoi 3a7a4e HE MOTpe-
00BaJIOCHh pacCMaTPUBATh AUCKPUMUHAHT.

Omegem: [0;5,5].
Ipumep 30. MI'Y, 2000). /Ipu rxaxux
3HAYEHUAX A HEPABEeHCMBO

(x2 —(a+2)x-2a* +4aN1-x<0

umMeem eOuUHCmMeeHHoe peuierue?

Pewenue. Tak xak JaHHOE HEPaBEHCTBO
OMpeneNieHo npu x <1, TO OHO UMEET E€INH-
CTBEHHOE pemieHue (x =1) Toraa u TOJIbKO
TOrJa, KOTJa HAaUMEHBIIUA KOpEeHb KBaJ-
paTHOro TpexujieHa

x*—(a+2)x—-2a° +4a wHe wmeHpme .
KBanmpaTHblii TpexuieH HMEET AUCKPUMU-
mantr D=(3a-2)° u kxopEu x, =2a,
X, =2—a. B3aumHOe pacroJiokeHue Kop-
HEU MPUBOJUT K COBOKYITHOCTH CHCTEM:

<Z
2a <2-a, a_3, 1 2
= <> —<a<—
2a 1 2 3
az—
2
it
2a>2—a, az—, 2
5 | & 3'e—<a<l
4= a<l

14

[TonpoOHast ua(oOpManus 0 JOBY30BCKOM MOAroToBKe U nmocrymicHnd B MUDT - Ha caiite www.abiturient.ru



Kopanoe A.I., Ilpokoghves A.A. Ypasuenun u nepasencmea c napamempamu: KO1u4ecmeo peuwienuil

OObenuHsIeM PEIIeHHs] CUCTEM H TIOJTY-
YaeM OTBET.

Omeem: [l, 1}.
2

3a0auu, codepafcamue nokasameJibHble
8bIPAIHCEHUA

Ipumep 31. Onpederums roruuecmeo
PA3IUUHBIX peweHuil VpasHeHus
22 =2t +3 ¢ napamemponm t.

Pewenue. Eciu 2t+3<0, TO ecTb
t<-15, To maHHOE ypaBHEHWE HE HMEET

kopHeil. Ilpu ¢ >—-15 mnomydaem eauHCT-
BEHHBIN KOPEHb X = %(log2 (2t+3)+ 1) .

Omeem: ipu t < —1,5 HET KOpHEN;
npu ¢ > —1,5 oauH KOpEeHb.

Ipumep 32. /lpu xaxkux 3nauenusax na-
pamempa a ypasHeHue

4* —(5a-3)2" +4a*> -3a=0
umeem eOuHCmMeeHHoe peuierue?

Pewenue. Tlycte 2* =t, tae t > 0. To-
rra 3agadyy MOXKHO TepeopMyTupoBaTh:
npu KAKux 3HA4eHusiX a Keaopamuoe ypas-
nenue t*—(5a-3)t+4a*>-3a=0 umeem

00UH NONOHCUMENbHBIU KOPEHb?!

Ilo Teopeme, oOparHoii Teopeme Buera
HaiileM KOpHU KBAJPATHOTO YpaBHEHHS
t,=a, t, =4a-3.

B03MOKHBI ciieyromnme cirydau.

t, >0 a>0

1) & & O<a<—
t, <0 4a-3<0
t, <0 a<0

2) & < Her pere-
t, >0 4a-3>0

HHH.
t, =t, a=4a-3

3) & < a=1.
t, >0 a>0

4) OnuH U3 KOpHEH paBeH HYINIO, APYroil —
MOJIOKUTENBHBINA. B 3TOM citydae

t]tz :0 4(12 _3a:0 3
= < a=—.
t,+t, >0 5a-3>0 4

Omeem: 0<a£%;a:1.

MUDT «Adutypuenty 2011»

Ipumep 33. MAMU, 2001). Haumu ece
3HaAYeHus napamempa d, npu KOMOPLIX He-
PaseHcmeo

a-4"-5a-2*+2a>6-15-2"
BEPHO NPU BCEX 3HAUCHUSX X.

Pewenue. Ilycts 2° =t¢, e t > 0.
[Tomyyum HEepaBEHCTBO

at* =5(a-3)+2(a-3)>0

CTEIIEHU HE BBIIIE BTOPOM.
Ecmu a=0, TO uMeeM HEpaBEHCTBO

6
t> E , KOTOPOC BBINOJIHACTCA HE IIPHU BCEX

MOJIOKUTEIFHBIX 3HAYCHUSAX 1 .

[Ipu a # 0 uMeem KBaJpaTHOE HEPaBEH-
CTBO, KOTOPOE IOJDKHO BBITIOJMHATHCS TIPH
BCEX MOJIOKUTEIHHBIX 3HAYCHHSX 1.

Haiinem muckpumunant D = 25(a—3)* —
—8a(a—3)=(a-3)(17a—-75) wu abcuuccy

_S5(a-3)
" 24
f(®)=at’ —=5(a-3)t+2(a-3). Paccmor-
PUM HECKOJIBKO CITydaeB PACIIOJIOKECHHS T1a-
paboJIbl OTHOCUTEIBHO OCH £ .

1. ITapabGona, BeTBU KOTOpOI Harpasiie-
HBI BBEPX, PACIIOJI0KEHA BBIIIE OCH 7.

BEPIIHMHBI t napaloJibl

a>0, a>0,
= =
D<0 (a-3)17a-75)<0

75
S3<a<—.
17

B atom ciygae f(¢) > 0 mipu Bcex 3HAUYCHH-
SIX ¢, B YaCTHOCTH, TIpH ¢ > 0.

2. IlapabGona, BETBU KOTOPOW HarpasJe-
HBI BBEPX, KacaeTcs OCH ! B TOYKaX MpOMe-
KyTka (—o0;0].

a>0,
a>0, { 75}
ac<{3;—¢,
D=0 < 17 < a=3.
t, <0 5(a—3)<0
2a

3. TlapaGosa, BETBM KOTOpPOW HarpasJe-
HBI BBEPX, NIEPECEKAET OCh ¢ B JIBYX pa3iiny-
HBIX TOYKAX f, U t,, pudeM ¢, <t, <0.

15
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450 a<3
D >0, a>E o
<0 & 17  Her pewenuii.
BO ’0 0<a<3,

>
O a>3.

Cnyyail 1151 a < 0 paccMOTpPUTE CaMOCTOS-
TEJBHO.

Omeem: [3;2] .
17

3adayu, codeprcaujue n02apupmuyecKkue
8bIPAICEHUSA

Ilpumep 34. Onpederums roauuecmeo
PA3IUUHBIX peweHuil VpasHeHus

log, (mx) =2, 20e m— napamemp.

Pewenue. JlaHHOE YypaBHEHHE paBHO-
CWIBHO YypaBHeHMIO mx=9. Ilpu m=0
[I0JIy4aeM JIO’)KHOE paBeHCTBO 0=9; mpu

. 9
m # (0 €IUHCTBEHHBIA KOPEHb X = —.
m

Omeem: nipu m = (0 HET KOPHEH;
npu m # 0 OJMH KOpPEHb.

Ipumep 35. Ilpu kakux 3Hnauenusx a
ypasHeHue

2
2log; x—|10g3x|+a =0
umeem yemvipe paziuytblx KOpHs?

Pewenue. 1lyctob |log3 x| =t, tne t > 0.
Torna 3amauy mMoxHO mepedopMyIUpOBaTh
CIIEYIOIIUM 00pa3oM: npu Kakux 3HAYeHUsx

a xeadpammoe ypaguenue 2t —t+a=0
umeem 08a PA3IUYHBIX NOJOHCUMETbHBIX
KOpHA?

Bo3MoskeH oiuH citydail.

D>0 1-8a>0

1
tt, >0 = 1250 < O<a<—.
2 8

Omeem: (0;1].
8

IIpumep 36. MDPTHU, 2004). Haiioume
gce 3Hauenus napamempa d, npu KOMopbix

t,+t, >0 05> 0

ypaenenue  log. (25" —log, a) =X umeem

eOUHCMBEHH0e peuterue.

MUDT «Adutypuenty 2011»

Pewenue. O0o3HaYNM

logsa=gq,
5% =t >0. Torna moiyyaem ypaBHEHHE
t*—t—q=0.
[Tepedopmynupyem 3amady: Hatioume 6ce
3HaAYeHUss napamempa a, npu KOMopwIX cpe-

ou xopueil ypasnenus t° —t—q =0 umeem-

€5l POBHO OOUH NONOHCUMENbHDLL KOPEHb.
3TO BO3MOXHO B JIBYX Cllydasix.

1. Ecou D=1+4g=0, Tt.e. q:_Z’

1 o 1
a= % , = 5 .

2. Ecou D=1+4g >0 wu kBaapaTHOE
YpaBHEHHE HMEET OJIMH IOJOXKHUTEIbHbIN

1
KopeHs. IIpu g > 2 9TO ypaBHEHHE HUMEET
JIBa Da3IU4HBIX KOpHA, NpPUYEM IpHU
1
2 < q <0 o0a KOpHS MOJOXKUTEJIbHBI, TaK

Kak X CyMMa paBHa |, a mpou3BencHHE
paBHO —¢q > 0.Ecmu xxe ¢ =0, TO TOIBKO

OJIMH KOpeHb mosiokuteneH. CremoBaTenb-
HO, log;a >0, te. a>1.

1
Omeem: %; [1;+ oo).

Hpumep 37. MI'Y, 2002). Hauimu ece
3HaAYeHUs napamempa a, npu Kaicoom u3s
KOMOPbIX ypasHeHue

(x* =1(x* -16) B
lg(15a — x) —1g(x — a) -

umMeem eOUHCMBEHHOE pelleHue.
Pewenue. meem

(x* =1(x* -16) B
lg(15a — x) —1g(x — a) -

x’ =1,
=16 =l
W x =4
< 15a—-x>0, g
a<x<l15a,
x—a>0,
x # 8a.
15a—-x#x—-a

N3 HepaBeHCcTBA a < x <15a cnexyer, 4to
x > 0 m, 3HaUHT, X = —4.
Paccmotpum nBa cimyqast.
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I. x =1 — KOpeHb ypaBHEHUS IIPH BBbI-
ITOJTHEHUU YCIIOBUN:

1
{a<1<15a, E<a<1’
=

1#8a 1
a+—.

2. x =4 — KOpEHb YpaBHEHUS 1P BbI-
MOJIHEHUU YCIIOBUM:

4 <a<4
a<4<15a, 15 as
&

4 # 8a 1
a#+—
2

[TosTOMY HaHHOE ypaBHEHHE UMEET €INHCT-
BEHHBIN KOPEHb

6o npu 1< a <4, nubo npu a :%.

Omeem: i,l ) l,i ) l u[1;4).
158 815 2

Hpumep 38. Haumu ece 3nauenus napa-
Mempa a, npu KOmopbulx HepaseHCcmeo

2
log, (x + 5) >1
8blnoaHAemcs 05 écex 3HavyeHull x ?
Pewenue. PaccmoTpuM J1Ba cirydasi.

a>1l, a>l,
1. 5 <9, St
xX“+5>a x“>a-5

a>l,
= = 1l<a<s.
a-5<0

Ilocnen-

x*<a->5.

O<axl, O<axl,
x*+5<a

HEe HEPaBEHCTBO CHCTEMBI HE BBIIOTHICTCS
P BCEX 3HAYCHUAX X .
Omeem: (1;5).

Hpumep 39. Havimu ece 3nauenus napa-
mempa a , npu KOmopwix CUcCmema ypasHeHul

log,(2-x-y)+2=1log,(17-8x~-10y),
(x—a)’+x=y+a+6

umeem poeHoO osa PEULEeHUA.

MUDT «Adutypuenty 2011»

Pewenue. PaccmoTpuM nepBoe ypaBHe-
HHUE CUCTEMBI

log,(2-x-y)+2=1log,(17-8x-10y) <
< log,(18-9x-9y) =log,(17-8x-10y) &

{18—9x—9y:17—8x—10y, {y:x—l,
= =

2-x-y>0 x+y<2.

[ToncraBnsis y = x—1 BO BTOpOE ypaBHe-
HHUC I/ICXO)IHOI)'I CHUCTEMBI, IIOJTYYHNM

(x—a)’=a+5. (%)

VYpaBHeHue (*) uUMeeT pEIICHHE, eCIH
a+5>0,1e.ipy a>-5.

I[Ipu a+5=0, T.e. npu a =-5, noJyya-
eM x=-5. Torma y=-6. B sTom ciydae
x+y=-11<2, T.e. wucxomHas cucrema
MMEET PeLIeHUE U IIPU TOM €IMHCTBEHHOE.

I[Ipu a>-5, nomydaeM JBa pELICHUS
ypaBHeHMs (*): X, =a—+a+5 U x,=a+
++4a+5. M COOTBETCTBYIOT 3HA4YeHUS

yiy=a-l-va+5uny,=a-1++a+5.

Hcxonnas cuctema OyJneT UMETh POBHO
JIBa pelIeHMs], eclii 00e HalJeHHbIE Mapsbl

(x] > y]) u (x2 5 yz) 6y21yT YAOBJICTBOPATH
x+y<2.

s mapel (x,, y,) NOJIydaeM:
2a-1-2Va+5<2<2a-3<2Va+5 <

2a-3<0,
a+5>0,
& &
2a—-32>0,
| (2a—-3)" <4(a+5)
[(a<1,5,
a> -5,
& &

a>1,5,
i 40> —16a—-11<0
-5<a<l}5,
a>15,
=
4427 4++/27
—_—<a <l —

2 2

4+\/ﬁ
—

= S<ax<
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Js mapsl (x,, y,) HOIydaeMm:

2a-14+2Ja+5<2 < 2da+5<3-2a <

3-2a=>0,
& a+5>0, =
4a* —16a-11>0

4-427
—

= S<ax<

CnenoBarenbHo, o0e mapbl OyayT sB-
JIATBCA PCIICHUSAMU I/ICXO)IHOﬁ CHUCTCMBI IIpU

4-+27
—

a TaKux, 9To —5< a <

Omeem: —5<a<

4-27
—

3a0auu, cooepicauiue
MPUZOHOMEMPUUECKUE 8bIPAIHCEHUA

Ipumep 40. Hatimu 6ce 3nauenus napa-
mempa b, npu kasxcoom u3z Komopwlx ypas-
HeHue

3cos2x—2sin2x=5b

umeem peuileHue.

Pewenue. llpeoOpaszyem maHHOE ypaB-
HCHHUC K BUY

V3% +(=2)* (cos2xcosp—sin 2xsin @) = b,

\/ﬁcos(2x+(p) =b,

3
r7ie (= arccos———.

J13

VYpaBHeHHEe COS(2X + @) = b UMeEeT

V13

peuicHuda Toraa W TOJIBKO TOrga, Koraa

b
—— (<1, T0ecthb ipu —+/13 <bH<A13.
‘\/13 P

Omeem: —/13 sbs\/ﬁ.

IIpumep 41. MI'Y, 1989). Haiimu sce
3HaAYeHUs napamempa a, npu Kaicoom u3s
KOMOPbIX YpasHeHue

(a2 —6a+ 9)(2 + 2sin x — cos” x)+
+(12a-18-24%)-(1+sin x) +a+3=0
He umeem pemeHmZ.

Pewenue. Beena 0003Hauenue sin x = ¢,
HCXOJIHO€ YPAaBHEHHE TIEPETIHIIIEM B BUIE

MUDT «Adutypuenty 2011»

(a-3)2t> =a’ —Ta+6. (*)

Temneps 3amaua MOXET OBITH TIEPEPOPMYITH-
pOBaHa TaK: HaUmu 6ce 3HA4eHUs napamem-
pa a, npu Kaxcoom u3 KOmopwvlx YpasHeHue
(*) He umeem KOpHel, NPUHAONEHCAUUX
npomexcymky —1<t<1.

I[Ipu a =3 ypaBHeHHE (*) NPUHUMAET
Bua 0= -6, u, ciemoBaTelbHO, TIPH a =3
HCXOJIHOE YPaBHEHHE HE MMEET PEIICHUH.

IIpu a #3 ypaBHeHHE (*) MOXKET OBITH
MIEPENUCaHo B BUJIE

) a’>-T7a+6
(a-3)*

2

OTKyJa HWCKOMBIC 3HAUYCHHUA IapaMETpa a
€CTh PCHICHUA COBOKYITHOCTU HECPABCHCTB

a’*-T7a+6
(a-3)°

a’*-T7a+6

(_3) <0. ()

[lepBoe u3 3THX HEPABEHCTB PABHOCHIIBHO

a+3
— < 0. MHOXeCTBO €ro

(a=3)

pelIeHUl  eCTh a<-3. Tak  kak

HEPABEHCTBY

a’ -7a+6=(a—1)(a—6) 1 HA MHOXKECTBE
a#3 umeeM (a—3)* >0, TO MHOXKECTBO

perieHuit BTOpOro HEPABEHCTBA COBOKYITHO-
CTH (*%) TIpH YCJIIOBUHU a # 3 €CTh 1<a <3

n3<a<b6.
OObenuHss HalilcHHBIC 3HAYCHUA d, I10-
Jy4aeM OTBET.
Omeem: a<-3;1<a<6.

IIpumep 42. (MU OO, 2010). Haiimu ece
3HQYeHus a, Npu KadcooM U3 KOMOpbIX

2 2
ypasHeHue cos(\/a -Xx ):1 umeem posHo
80CeMb PA3IUYHBIX PeLUeHULL.

Pewenue. IlpeobpasyeM ypaBHEHHE

Na*=x* =2nn, nel,

a’ —x*=Q2nn)’,

n>0, neZ,
x=+Ja’ —(2nn)?,
n=0,12,..

Ka)K)IOMy IMOJIOKUTCIIbHOMY 3HA4YCHUIO
IMOAKOPCHHOT'O BBIPAXKCHUA COOTBETCTBYIOT
POBHO /[IBa 3HAYCHUA HGHSBGCTHOﬁ, HYJICBO-

18
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MY — OJIHO, @ OTPHULATEIbHOMY — HH OJIHOTO.
[ToaTroMy anst Toro utoObl peuieHuil ObLIO0
POBHO 8, HEOOXOIMMO U TOCTATOYHO, YTOOBI
MOJIKOPEHHOE BBIPAXKEHUE ObUIO TOJIOKH-
tenbHbIM Tipu 1 =0,1,2,3 u oTpumarens-

HBIM TIpH 1 =4,5,6, ...
Takum o0pa3om, MOTYYHM CHCTEMY He-
paBEHCTB

a’—-(2n-3)* >0, |a|> 6m,
a’—(2n-4)* <0; |a|<8m.
Orcrona MoJy4yaemM 3HAYCHHS

a e(—8m—6m)u(6m;87)
3ameuanue. JIns penieHus 3a1adnu MOX-

HO K YpPaBHEHHUIO va* —=x* =2nn, nel,
MPUMECHHUTh TPaQUUECKy0 HILTIOCTPAIHIO

(cm. puc. 2). dynxmus y =+a’ — x> 3amaer
BEPXHIOID TOJYOKPY)KHOCTh C IIGHTPOM B
Havajie KOOPJWHAT M TIEPEMEHHBIM PaJIny-
coM |a|. Oynkuust y =2nn, neZ, 3anaer
CEMEHCTBO TOPHU3OHTAIBHBIX TMPsSMBIX. He-
00X0JIMMO yKa3aTh TpaHMIBI IS paanyca
MOJIyOKPY)KHOCTH, OOecrieunBas HYKHOE
KOJIMYECTBO TOYCK MX MIEPECCUCHHMSI.

Puc. 2
Omeem: (—8m;—6m)U (67;87).

1.4. MeToa 3aMeHbI

Beimie Ob11M paccMOTpEHBI 33Jjaul, B KO-
TOPBIX HCIIOJIB30BAIM METOJl BBEACHUS HO-
BOM mepeMeHHO#. B Takux ciydasx TpeOy-
eTcsl uccieoBaTh 001acTh U3MEHEHHUS! HO-
BOM IIEPEMEHHOM, W 3aJadya C HOBOU Iepe-
MEHHOU MOKeT ObITh nepedopMysvpoBaHa.
B nannom paszene eie pa3 noapoO6HO ocTa-
HOBUMCSI Ha METOJE 3aMEHbl IEPEMEHHOM
(mepeMeHHBIX).

MUDT «Adutypuenty 2011»

66e0eHUe 00HOI HOBOIL NEPEMEHH O

IIpumep 43. (EI'D 2010, CS). Haimu
8ce 3HaueHUus a ., npu Kaxcoom u3 KOmopwvix
ypaenenue

36" —(8a+5)-6" +16a° +20a—-14=0
umeem eOuHCmeeHHoe peuterue.

Pewenue (1-ui cnocod). Ilycte 6" =t,
rae t>0. Torma 3amaqy mMoxxHO mepedop-
MYJIIPOBATh: NMPU KaKUX 3HAYCHUSIX @ KBaJI-
paTHOe ypaBHEHHE

t* —@Ba+5)-t+16a* +20a—14=0

MMEET OJUH TOJIOKUTEIHHBIM KOPEeHb? 3Ha-
YUT, APYTO KOPEHb JIOJDKEH OBITh HETOJIO-
xKuTeabHbIM. Vcnonb3ys Teopemy Buera,

uMeeM JBa ciydas (¢, U t, — KOPHU KBaj-
paTHOrO ypaBHEHU):

1) #4t,<0 < 16a°+20a-14<0 <

7 1
——<a<-—.
4 2
2) tt,=0 o 16az+20a—14:0,<:>
t,+t, >0 8a+5>0
1
& a=—.
2

Otcrona —Z< a<—.
4 2

3ameuanue. B pacCMOTPEHHBIX Clydasix
HET HEOOXOJUMOCTU B MCCIEIOBAHUU JIHC-
KpPUMHUHAHTa Ha HaJU4yue JIeHCTBUTENIbHBIX
KOpHEH ypaBHEHHs. B mepBom citydae cBO-
OONHBIN 4YJIE€H ¢ =11, OTpI/IuaTenLHLIi/'I, a
3HAYUT, JUCKPUMHHAHT TIOJOXKUTEIbHBII.
Bo BTOpOM cityyae cBOOOJIHBIN UJI€H paBeH
HYJII0, IO3TOMY YpaBHEHUE UMEET KOPHHU.

Pewenue (2-ui cnocod). Ilycte 6" =¢,
rne ¢t>0. Torga HCXOOHOE YypaBHEHHE
MIPUMET BU]T

t* —(8a+5)-t+16a* +20a-14=0.

Tak kKak JUCKPUMUHAHT D MOJy4E€HHOTO
ypaBHEHUSA MMOJIOKATEIBHEIN
D =(8a+5)° —4(16a” +20a—14)=81, To0
YpaBHEHUE HMMEET JIBa Pa3JIMYHBIX KOPHSA
t=4a—-2 win t =4a+ 7, Ipu4YeM IIpH BCEX
3HAYCHMAX a BEPHO HEPaBEHCTBO
da-2<4a+7.
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HcxonHoe ypaBHeHHe OyAeT UMETh €IMH-
CTBEHHOE pEIICHUE, €CIM OJHO M3 YHuCell
4a—-2 u 4a+7 OyAeT MOJOXKUTEIHLHBIM, a
Jpyroe HenoJoXuTeNIbHbIM. OTCI0/1a ClleayeT

4a+17>0, 7 1
= ——<a<s-—.
4a-2<0 4 2

[IpuBenem  QyHKUMOHAIBHO-Tpaduyec-
KO€ pelleHUE YpaBHEHHUS.

Pewenue (3-ui cnocod). Ilycte 6" =¢,
TOTJIa UICXO/IHOE YPaBHEHHE ITPUMET BU/]L

t* —(8a+5)-t+16a* +20a—14=0.

Bpruncivm quCKpUMUHAHT KBAJAPAaTHOTO
ypaBHEHUSA

D =(8a+5)" —4(16a° +20a —14) =81

U Ha|UgeM ero KOpHUM ¢=4a-2 win
t =4a+7. Bo3BpatuMcs K NEPEMEHHOU X:

6*=4a-2 wm 6" =4a+7. Orcrona 1o-

- 4 4
6" 1 6"

a=—+— u a=———. lloctpoum rpa-
4 2 4 4

¢uky nosydeHHbIX GyHKIUH (cM. puc. 3).
PaccmoTpuM npsiMble, TapasieNbHbIE OCH

Puc. 3

X U IepeceKaroniie noCTpoeHHbIe rpapuKy.
EnunHcTBeHHAsl ToUKa NepecedyeHus Moryda-

7 1
€TCs IIPH YCIIOBUH — Z <as—.

Omeem. —Z< a Sl.
4 2

MUDT «Adutypuenty 2011»

66edeHue deyx HOBbILX NEPEMEHHDBIX

Ipumep 44. Haiimu 6ce 3nauenus napa-
mempa a, npu Kaxcoom u3 KOmopwlx CUc-
mema ypasHeHuu

3xy+3ax—ay—a’ —-3=0,
9x* +9y* —6ax+18ay +7a’> —2a—-17=0

umeem poeHoO osa PA3NMUYHRbIX PEULEHUAL.

Pewenue. ' pynnupys B IepBOM ypaBHE-
HUU CUCTEMBI WIEHBI, IOJYyIUM

GBxy—ay)+Bax—-a’)=3 <
< (y+a)(Bx—a)=3.

['pynnupys uneHsl W BBIAENSS IIOJIHBIE
KBaJpaThl BO BTOPOM ypaBHEHHH, UMEEM

Bx—a)’ +9(y+a)’ =3a’ +2a+17.
Torna cucrema npuMer BUJ

(y+a)(3x—a)=3,

Bx—a)* +9(y+a)’ =3a’ +2a+17.

BBenem HOBBIE NepeMeHHBIE u =3Xx—a
u v=y+a.Torna nomyuaem cuctemy

uv =3,
u? +9v? =3a* +2a +17.

YMHOXkasi mepBO€ ypaBHEHHE ITOM CHC-
TeMbl Ha (—6) W CKIagpIBas CO BTOPBIM
ypaBHEHHEM, TIOJYIUM ypaBHEHUE

(u-3v)* =3a*+2a-1. (1)

Ecmu 3a” +2a—-1<0, 1o ypaBuenue (1),
a 3HAYUT W HMCXOJHAsl CHUCTEMa HE WUMEIOT
pereHws.

Eciu 3a” +2a—1=0, 4T0 BBINOJIHACTCS
1
mpu a=-1u a :§, TO ypaBHeHue (1), a

3HAYUT U UCXOJHAs CHCTEMa MUMEIOT pellie-
Hus. U3 ypaBHenus (1) npu 3TUX 3HAYEHUSIX
nmapaMerpa IoJiydaeM u =3v. YUuTbIBad
[IEpBOE€  ypaBHEHHE  CHUCTEMBbI, HMEEM

3v*=3, te. v,=1 u v,=-1. Orciona
u, =3 n u, =-3. CiaenoBarenbHO, UCXOA-

Hasi cuctema OyAeT MMETh JiBa Pa3IMYHbIX
pelieHus (IpoBEphTE CaMOCTOSATENBHO).

Ecmu 3a® +2a—1>0, 1o ypasuenue (1)
PaBHOCHIIBHO COBOKYITHOCTH
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u—3v=+3a’>+2a-1,
u—3v=—-3a>+2a-1.

YuuteiBas IEpBOC YpaBHCHHUEC CHUCTCMEIL,
nMEEM:

eclu u=3v++3a*+2a-1, TO
3V +w3a* +2a-1-3=0 (*);

eclu u=3v—+3a*+2a-1, TO
31 —v3a> +2a-1-3=0 (**).

Kaxxnoe u3 ypaBHenuit (*) u (**) Oyner
uMeTh aBa pemenus. CrneaoBaTelbHO, HC-

XO0JHas cuctema OyJer umeTh OoJiee OBYX
penieHu.

Omeem. —1 u —.
3

mpuzoHomempuiecKkas noOCHManoeKa
Ipumep 45. Hccreoosamsv konuuecmeo
PA3IUYHBIX pelleHUll YPAGHEeHUS

X

1+a*) (1-4°
2a 2a

8 3a8UCUMOCU OM 3HAYECHUL napawempa a.

Pewenue. Tak xak OCHOBAaHUA IS OKa-
3aTENIbHBIX BBIPAKCHUN TOJIOKUTEIBHBI, TO
pelIuM CUCTEMY HEPAaBEHCTB

l1+a’
2 >0, a>0
a ’ s0<a<l.
1=4? —-l<axl
>0
2a

T
Ilycte a=tgb, rne 0<b< R TOTJla UMe-

eM
l+a®> 1+tg’» 1
2a  2tgb  sin2b’
1-a® 1-tg’h cos2b

2a 2tgh  sin2b

HcxonHoe ypaBHEHHE NPUMET CIIEIYIOILIUI

BUJ
1 Y (cos2b\'
- =1 wm
sin 2b sin 2b

cos* 2b+sin* 2b=1. (%)

MUDT «Adutypuenty 2011»

Hccnenyem mosydeHHOE YpaBHEHHE, Y4H-
ThIBas OTpaHUYEHUs 0<cos2b<l1,

0 <sin2b <1 npu 0<b<%.

Eciu x =2, To ypaBHeHHE (*) BBINOIHS-
eTcs.

Ilycte x > 2, TOrga B CHJly MOHOTOHHO-
CTH TOKa3aTelbHOW (QYHKIMM TOJydaeMm

(sin 2b)" < (sin 2b)*> u (cos2b)” < (cos2b)’

CnegoBarensHo, sin™ 2b+cos™ 2b < 1.
AHQJIOTUYHO NpU X < 2 TMOJIy4aeM Hepa-

BEHCTBO sin* 2b+cos* 2b >1. Otcrona mo-
Jy4aeM OTBET.
Omeem: eciu a € (0;1), To 0OTUH KOPEHB;

ecmu a € (—o;0] U[l;+ ), To HET KOpHEH.

1.5. BoisiBJIeHHe HEOOXOAUMBIX YCJIOBHIi

3ajayy, B KOTOPBIX MOMCK 3HAYEHUH ma-
paMeTpa WiIM TMEPEMEHHOW 3aTPyIAHUTEINICH,
BBIACIAIOT HGO6XO)II/IMI>I€ YCJIOBHUA I IIO-
JIY4CHUA MHOXECTBa 9TUX 3HAYEHUN-
MIPETCHICHTOB, 3aT€M M3 HUX OTOMPAIOT 3HA-
YCHHA B OTBECT, UCIIOJIB3Yyd JOCTATOYHBIC YC-
JIOBHSL.

Bb10op noaxoasimero 3Ha4eHust
napamMerpa MM nepeMeHHol

B HekoTOphIX 3amadax yCJIOBUE BBINOJ-
HSETCs IPHU BCEX 3HAYEHUAX NEPEMEHHOU a
WIM X W3 HEKoToporo MHoxectBa. llox-
CTaBJIsisl B YCIOBHE yJOOHOE 3HAa4Y€HUE OJ-
HOW IIEPEMEHHOM, HAXOAAT MHOYKECTBO He-
00XO0IMMBIX 3HaYEHUH IpYroi NepeMeHHOi.

Ilpumep 46. Haumu ece 3nHauenus x,
yoosnemeopsouue ypagHeHuo

10g)c+2|a|+] (| a | X+ 3) = 210g6_x (5 - 7 + X)

npu JAI0O0M OeticmeumenbHoOM 3HAYeHUY d.

Pewenue. Ecnu naHHOE ypaBHEHHE NMe-
€T peleHue npu Jro0OM 3HAuYEHUM mapa-
MeTpa @, TO OHO HMEEeT pEIICHHE MU IpH
a=1. IloncraBum 3HaueHue a =1 B Hc-
XOJTHO€ ypaBHEHUE, OJTyIUM

log .;(x+3)=2log, (5—~+7+x).(%

Haitnem pemrenust morydeHHOTO ypaBHE-
HHUS, IEPEXO/IA K YPABHEHUSIM-CIICICTBUSIM.

5-47+x)* =6-x;

21

[TonpoOHast ua(oOpManus 0 JOBY30BCKOM MOAroToBKe U nmocrymicHnd B MUDT - Ha caiite www.abiturient.ru



Kopanoe A.I., Ilpokoghves A.A. Ypasuenun u nepasencmea c napamempamu: KO1u4ecmeo peuwienuil

547+ x =x+13;

X +x-6=0.
Orcroma xopHu x=-3 wmmm x=2. llpn
x =—3 ypaBHeHUE (*) HE ompeaeneHo. 3Ha-
YeHHe X =2 SBJIAETCA KOPHEM 3TOrO ypaB-
HeHus: log 5=2log,2 (BepHo). Takum
o0pazoM, HEOO0XOIUMO, YTOOBI 3HAYCHHUE
X =2 SBIAJIOCh KOPHEM HCXOIHOIO ypaB-
HEHUS JUJIS BCEX 3HAYEHUM a.

[IpoBepum noctatoyHocTh. IlomcraBum
X =72 B JaHHOE YypaBHEHUE, IIOJIYy4UM pa-
BeHCTBO log,,.;(2|a|+3) =1, koTopoe BbI-
MOJIHSETCS TIpu Bcex a€ R, Tak Kkak
2|a|+3 >0 mpu Bcex 3HAUCHHSIX d.

Omeem: 2.

Ipumep 47. Ilpu xaxkux 3navenusx na-
pamempa a HepaseHcmeo

log . ((a> ~1)x* +2x+2)>1

gvinoanaemcs 0as 106020 3HaveHus x ?

Pewenue. Tak xak JaHHOE HEPABEHCTBO
AOJIDKHO BBIIIOJHATBECA IIPU JII00BIX 3Haue-
HHUAX X, TO OHO JOJIKHO MMCTh MCCTO U ITpH
x =0. IlogcTaBnsis B UCXOJHOE HEPABEHCT-
BO x=0, mIpuxoguM K HEPaBEHCTBY
logaz_2 2>1, KOTOpO€ PaBHOCHIIBHO CHCTE-

Me
a>-2>1, a’ >3,
=

2>a’ -2 a’ <4

o 3<a’ <4,

Haitnem nocrtatounsie ycmoBus. st ycio-
Bus 3<a’<4 umeem 1<a’—2<2. Torma
HCXOJHOE HEPABEHCTBO PABHOCHIIBHO CHC-
TemMe

(@ =Dx*+2x+2>0,
(@ -Dx* +2x+2>a’ -2, &
3<a’<4

(@ -Dx* +2x+2>a” -2,
= =
3<a’<4
(@’ -Dx*+2x+4-a* >0,
=
3<a’ <4

UTtoObI HEpPaBEHCTBO TMOCJEIHEH CHUCTEMBI
BBINOJIHSUIOCH NIPU BCEX 3HAYEHUSAX X, HE-

MUDT «Adutypuenty 2011»

00X0UMO M JOCTAaTOYHO, YTOObI IMCKpPHU-
MUHAHT KBaJPAaTHOTO TpeXuieHa OblI OTpH-
LATEJIbHBIM

D, =1-(a’ -1)(4—a*)<0.

Jlng ynob6cTa 0603HAUMM a’ =¢, TOTHA
MOJTy4aeM HEPaBEHCTBO

1-(t-1)4—-1)<0 wm t* -5t +5<0,

5—\/§< 544/5
: .

<
2
OTCIOI[a HaxoJuM JOCTAaTOYHBIC YCIIOBHUA

—5_\/§<a2<—5+\/§

UMEIOLIee pPEeUICHUs

2 2 7 <:>3<a2<#.
3<a’ <4,

Omeem: \/§<|a|<

5+\/§
—2 )

I/IHBapHaHTHOCTb

* JuBapuanTtel (OT JaT. invarians, poJu-
TETBHBIN MaJiex invariantis — HEU3MEHSIO-
IUACs), 4Yuciia, anreOpandecKue BBIpaXKe-
HUS | T. 1., CBSI3aHHBIE C KAKUM-JILOO MaTe-
MaTH4YEeCKUM OOBEKTOM M OCTaIoLIUecs He-
U3MCHHBIMU TIPH OIPEJICIICHHBIX Ipeolpa-
30BaHUSAX 3TOTO OOBEKTA WU CHCTEMBI OT-
cuéra, B KOTOPOM OTMCHIBACTCS OOBEKT.

Hwxke Oynyr paccMOTpeHBI 3a1ayw,
UMEIOIINE XapaKTepHYI0 OCOOEHHOCTH: WX
YCTIOBHSI HE M3MEHSIOTCS OO TPH 3aMeHe
3HAKa OJIHOW WJIM HECKOJIbKMX MEPEMEHHBIX
Ha TPOTUBOIIOJIOKHBINA («cummempusi om-
HOCUMEeNbHO 3HAKA»), TU00 TIpH TepecTa-
HOBKE HECKOJBKUX TEPEMEHHBIX («cum-
Mempusi OMHOCUMENbHO NePecmano8Ku ne-
PpeMeHHbIX»), MO0 TPU 3aMEHE TIEPEeMEHHON
Ha HEKOTOPOE BBIPAKEHHE C TIEPEMEHHOM.

[Ipu pemeHun 3amad yKa3aHHOTO BHJIA
WCTIOJIB3YETCS CIIEIYIOIUI alTOPUTM:

BO-TICPBBIX, BBIMOJIHACTCS IMPOBEpKAa Ha
WHBAPUAHTHOCTH;

BO-BTOPBIX, M3 TIPOBEPKHU BBITOJHCHUS
HE0OX00UMbIX YC06ULl HAXOIATCS JOIyC-
THMBIE 3HaYCHUS Mapamerpa (Ipu «CUMMET-
pUM  OTHOCHUTENIBHO 3HAKa» IEPEMEHHOU
MIOJICTABIIICTCSl €€ HYJIEBOE 3HAYCHHUE; IPH
«CUMMETPHH OTHOCHTEIHHO MEePECTAHOBKI
MIEPEMCHHBIX BCE MEPEMEHHBIC 0003HAYAIOT
0J1HO1 OyKBOI1);
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B-TPETbUX, MPOBEPSAETCS  OdoCmamou-
HOCMb YCA08Ul, T.€. 11 HAWJIEHHBIX JIOITyC-
TUMBIX 3HAUEHUH MapaMeTpa BBIMOIHIETCS
[IPOBEpPKa TOrO, YTO MPHU MOJYYEHHBIX 3HA-
YeHUSIX MapaMeTpa ypaBHEHUE (cucrema H
T.Jl.) IEHCTBUTEILHO UMEET TpeOyeMoe YrcC-
JIO PEIIEHUI.

3ameuanue. Ilocnequuil stan 3akioya-
eTcsi TMb0 B JI0Ka3aTeIbCTBE CYILECTBOBA-
HUus TpeOyeMoro yucia peleHud, J1mbo B
€ro ONPOBEPKEHUHU.

[IpuBeaeHHBIN anroput™M sBIAETCA 00-
IIMM U JUI pellieHus ypaBHEHUH M Hepa-
BEHCTB, a TaK)KE€ CUCTEM YpaBHEHHH U Hepa-
BEHCTB C OJHMM WJIM HECKOJIbKUMHM Iapa-
METpaMH.

npeoodpazosanue x — (—x) uau y — (—y)

BoipakeHusi, WHBapHaHTHbIE OTHOCH-
TEIbHO IpeoOpazoBaHus X — (—x) WU
y — (=), Ha3bIBaIOT CUMMETPUYHBIMU OT-
HOCHUTEJILHO 3HaKa MEepPEeMEHHON X, WM Ie-
pemeHHoi y . B 3Tom ciydae rpauku BbI-
pPaKEHUI CUMMETPUYHBI OTHOCUTEIILHO OCH
¥V WIN OCH X COOTBETCTBEHHO.

[Ipu pemienun ypaBHEHMH (HEpaBEHCTB,
CUCTEM YypaBHEHUN WJIM HEPABEHCTB) HC-
MOJIb3YIOT CJIEIYIOIINE YTBEPKICHHUS.

Ymeepocoenue 1. Ecnu svipasricenue f(x) —

UHBAPUAHMHO OMHOCUMENbHO Npeodpaso-
sanusi x —> (—x) u ypasuenue f(x)=0

umeem KOpeHb X,, Mo YUCIO0 — X, maxKatce
KOpPEHb 9moco YpAaBHEeHUA.

Ymeepocoenue 2. Ecmu  evipadicenue
F(x;y) unsapuanmno omnocumenvno npe-
obpazosanuss X —> (—X) U  ypasHeHue
F(x;y) =0 umeem pewenue (x,;y,), mo u
napa uucen (—X,;y,) maxdxce peuiexue
9MO20 YPABHEHUS.

Ymeeponcoenue 3. Ecmu  evipadicenue
F(x;y) unsapuanmno omnocumenvno npe-

obpazosanuss  y — (—y) U  ypasHeHue
F(x;y)=0 umeem pewenue (x,;y,), T0 U
napa uucen (x,;—y,) makdce peuieHue
9MO20 YPAGHEHUS.

Jnst getHbIx GyHKuuid y = f(Xx) BbIpa-
JKEHUE [f(X) CUMMETPUYHO OTHOCHTEIBHO

MUDT «Adutypuenty 2011»

3HaKa nepeMeHHor x. Kak m3BecTHO, rpa-
¢uK 4eTHON (QYHKLIHUU CUMMETPUYEH OTHO-
cutenbHO mpsiMod x = 0. Ecimm g BbIpa-
JKeHus  f(x) BBINOJHAETCA PAaBEHCTBO
f(x—a)= f(a—x), 1.e. Tpadpuk PyHKIHH
y = f(Xx) cMMMeTpHYEeH OTHOCUTEIHHO Ipsi-

MOH X =a, TO y#aoOHee cpenaTh 3aMeHY
X—a=t, 4ToObl paccMaTpUBaTb YETHYIO
dyskuuro f(7).

[Tpu mccnenoBaHUM Ha «CUMMETPHIO OT-
HOCHTEJIFHO 3HAKa» B BBIPAKEHUU F(x, y)

JUTs TIapel (X, ) TPOBEPSIOTCS TOJICTAHOB-
kol B Hero mapel (—x,y), (x,—V),
(—x,—y). Ecmm npu mnoxacraHoBke map
(x,y) u (=x, y) BbIpaXxeHHE HE MEHseTCs,

TO TOBOPSAT, YTO HAOIIOIACTCS «CUMMETPHSI
OTHOCHTEIIFHO 3HaKa» MEPEeMEHHOW X ; JUIs
map (x,y) u (x,—y) — KCUMMETPHS OTHO-

CUTEJIHbHO 3HAaKa» MEPEeMEHHOH Y ; Ui mmap

(x,y) u (—x,—y) — «CUMMETpHUS OTHOCH-

TEJIbHO 3HAKOB» 00EUX NMePEMEHHBIX.
IIpumep 48. (EI'D 2010, CS). Haiimu

8ce 3HAUeHUs a ., npu Kaxicoom u3 KOmopulx
ypasHeHue

' +(a+4)’ =|x+a+4d|+|x—a-4]|
umeem eOUHCMEEHHbIl KOPEHb.

Pewenue. Ilpn KaxJIOM KOHKPETHOM
3HAQYEHUM  Iapamerpa a GbyHKIIII
f(xX)=x"+(a+4) u gx)=|x+a+4|+
+|x—a—4|, BXoAsiye B JEBYIO U MIPABYIO
YacTH YpaBHEHHS, SIBJISIOTCS YETHBIMH, TIO-
CKOJIBKY BBITIOJTHSIIOTCS YCIIOBHS:

1. oHM ompeneneHsl Ha BCEH YHMCIOBOM
npsiMoil  (oGsiacTu  OmpeleNieHuss CUMMET-
PUYHBI OTHOCHTENBHO Havyajia KOOPAWHAT);

2. f(=x)=(-x)> +(a+4)’ =
=x’+(a+4)’ = f(x),
g(—x)=|-x+a+4|+|—x—-a-4|=
=|x—a—-4|+|x+a+4|=g(x).

CrienioBaTellbHO, €CIIU YUCTIO X, — KOPEHb
ypaBHeHus f(x)=g(x), TO 4HCIO —X,

TaKke OyJeT SBISATHCS KOPHEM 3TOr0 ypaB-
HEHUs. YcCIoBUE €AMHCTBEHHOCTH Oyner
BBIIIOJIHATBECS, €cl X = (0 — KOpEHb ypaB-
HeHust f(x) = g(X) 1 qpyrux KOpHEeH HeT.
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[ToyicTaBUB B MCXOAHOC ypaBHCHHE 3Ha-
YEHUEC X = 0, IMOJIy4YUM YpPaBHCHUEC OTHOCH-
TEJILHO TIapaMeTpa d :

(a+4)’ =la+4|+|-a-4] <

5 la+4|=0,
S (a+4)y -2|la+4|=0<

la+4]-2=0.

Otcrofga mojiyyaeM TpHU 3HAYEHHUS Iapa-
Merpa a=-6,a=-4ua=-2.

Ilycts a =—6. IloncraBuB a = -6 B uc-
XO0JTHOE ypaBHEHUE, MOJIy4YUM
x*+4=|x-2|+|x+2]|. IlpaBas wyacTh
3TOr0 ypaBHEHUS MOCJE PaCKPHITUS Ha Mpo-
MEXYTKaX MOJyJIell UMEeT BUJL

—2Xx,eclnn x < —2,
|x=2|+|x+2]|=< 4, ectu—2<x<2,

2x,ecnu x = 2.

VpaBHenuss x° +4=-2x u x° +4=2x

He UMEIOT KOpHeH, a ypaBHeHue x° +4 =4
UMeeT €IMHCTBEHHBIH KOopeHb x =0, yaoB-
JIETBOPSIOIIUN YCIOBHIO —2 < x < 2.

Ilycts a =-2. IloacTaBuB 3TO 3HAUEHUE
rapamMerpa B HCXOJHOE YpPaBHEHHUE, OISITh
IIOJIy4MM ypaBHEHHUE

A= x+2|+]x-2],

HMMEIOIEee €IMHCTBEHHBIN KOpeHb x = 0.

Ilycts a =—4. IloacTaBuB 3TO 3HAYEHUE
rapamMerpa B HMCXOJHOE YPAaBHEHHE, IOJy-
9UM

|x[=0,
|x|=2
Sx=0,x=-2,x=2.
3HayeHHe a =—4 HE COOTBETCTBYET YC-
JIOBHIO 33]1a4H.

x'=2|x|

Omeem: —6,—2.

3ameuanue. Jlpyroe pelieHue JaHHOIO
IpuMepa cM. B paszene «DyHKIHOHAIBHO-
rpaduyeckue MeToIb».

Ipumep 49. MI'Y, 1999). Haiimu sce
3HaQYeHus napamempa a, Nnpu KOMOpblX
ypasHeHue

x(2"-1)
2" +1

+2al=da*+1

umeem HeuemHoe 4ucio pemeHud.

MUDT «Adutypuenty 2011»

Pewienue. JlanHOE€ ypaBHEHUE HWHBapH-
aHTHO (HEM3MEHHO) MpH 3aMEHEe X Ha — X
(moxaxwure). IlosTomy, ecnu ymuciao x, sB-
JsieTCsl KOPHEM HCXOJHOTO YpPaBHEHHUS, TO
YHCIIO — X, TaKkxke OyneT kopHeM. Benencr-
BHE 3TOT0, KOJIMYECTBO KOPHEN MOXKET OBIThH
HEYETHBIM TOJBKO B Cilyyae, KOrja cpeau
KOPHEN HaxoauTces yucio x, = 0.

[loacraBnsis B MCXOAHOE YpaBHEHUE
x =0, moixy4yaeM ypaBHEHHE OTHOCHUTEIIHLHO
a: |2a|=a’+1, (|a|—1)2 =0, |a|=1.

1. Eciim a =1, TO UCXOHOE ypaBHEHHE
MPUMET BT

x(2" -1
2" +1

+2|=2.

OHo pacnajiaeTcsi Ha JIBa ypaBHEHUS:

x2° -1 =0 wm x2° -1 —_4.

2" +1 2" +1
[lepBoe ypaBHEHHME HMEET OJHH KOPEHb
x = 0.Bropoe ypaBHEHHE pa3penIuM OTHO-

cutesibHO 2 (x =—4He sABISETCS KOpPHEM
3TOTO ypaBHEHUS):

_x-4 wm 2" =1- 8

2* .
x+4 x+4

64

24

Puc. 4

ITokaszarenpHas Ky v =2 MOHOTOH-
YHKIOMA Y

HO Bo3pactaer or 0 10 +o0 u ee rpadux
npoxomuT depe3 Touky (0;1) (cm. puc. 4).
JpoOHo-nHelHass (yHKIUs BO3PACTAaeT Ha
npomMexytkax (—o;—4) u (—4;+0). Ee
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rpadguk — rumepOona, Hpoxoisiias depes
touky (0;—1), ¢ BEpTUKAIIBHOW aCUMIITOTOM
X=—4 ¥ TOPU3OHTAILHOW aACHUMIITOTOU
y =1.BTropoe ypaBHEeHHE HE UMEET KOPHEI.
B sTom citydae ncxoaHOE ypaBHEHUE UMEET
pOBHO | KOpeHs..
2. Cnyyait a=-1 paccMOTpHUTE caMmo-
CTOSITENIBHO.
Omegem: a=1 um a=-1.

Hpumep 50. MI'Y, 1995). Haumu ece
3HaAYeHus napamempa a , npu KOMopwIX He-
PaseHcmeo

x*+16

a+cos2x

cos2x+a <24x* +16 —

umMeem eOuHCmMeeHHoe peuierue?

Pewenue. llpuBeneM naHHOE HEpPABEH-
CTBO K CIJIEAYIOLIEMY BUY

(a+cos2x—+x* +16)° <0

a+cos2x

Tak kak pyHKUIUS

(a+cos2x—+/x* +16)

a+cos2x

J(x)=

SIBJISIETCSl YE€THOM, TO HEOOXOJIMMBIM YCIIO-
BHEM €IIMHCTBEHHOCTH PEIICHUS] HEPaBEH-
ctBa f(x) <0 sBisCTCS HAIMYUE PEIICHUS

x=0.IIpu x =0 umeem

2
f(0)= (@=3) <0.
a+l
[locnenHee HEPaBEHCTBO BBIIIOJIHAETCS MPU
a=3wm a<-1.
[IpoBepum 1OCTaTOYHOCTE.

IIpu a =3 3namenarens 3+ cos2x >0, mo-
3TOMY ITOJIy4aeM

(3+cos2x—/x* +16)* <0
3+cos2x=+x>+16.

Tak kak 3+cos2x<4 u Vx> +16 >4, 10

HIJIN

3+cos2x:4, cos2x =1

= < x=0.
x*+16 =4; x=0
IIpn a < —1 uMeeM HEpaBEHCTBO

(a+cos2x—+/x* +16)*
<0<

a+cos2x

MUDT «Adutypuenty 2011»
[TonpoOHas nHpopMaIUs 0 T0BY30BCKOW MOJATOTOBKE U

& (a+cos2x—vx* +16)* >0,

KOTOpOE BBINOJIHAETCS pH Beex x € R.
Omegem: 3.
IIpumep 51. (EI'2-2011, nemoHcrpa-
uMoHHbIN Bapuant, CS). Haitimu ece 3ua-
YeHuss napamempa a, npu Kadcoom u3 Ko-
MOpbIX cucmema ypagHeHuil

a(x4 +1)=y+2—-]|x],
x'+y’ =4
umMeem eOUHCMBEHHOe pelieHue.

Pewienue. 3amerum, 4TO €COM Hapa 4M-
cen (x,,),) ABIAETCS PEUICHUEM IaHHOM
CHCTEMBI ypaBHEHUH, TO mapa (—x,,),)
Takke ee pemeHue. CleloBaTeNbHO, IS
CIMHCTBEHHOCTH DEHICHUS HEO0OXO0AMMO,
9TOOBI BBIIOJIHAJIOCH PAaBEHCTBO X, =—X,,
T.€. x, =0. IlogcraBuB 5TO 3HaYEHUE HEU3-

BECTHOW x B CUCTEMY, ITOIYYHM:

a=4,

a=y+2, y=2;
) =

y =4 a=0,

| y=-2.

JlonmycTUMbIMU 3HAUYEHUSMHU IapameTpa
SIBJIIIOTCSI JTUIIb 3HaueHust a =0 u a=4.

IIycte a=0. Torma ucxongHas cucrema

o . y= | X | _2’
YPaBHCHUH [PUMET BUJL: { 5
x“+y =4

[logcraBuB y U3 NEpPBOro ypaBHEHUs

CUCTEMBI BO BTOPOE, MOJIYYUM

¥ +(x|-2)" =4 wm x* =2|x]|.

OT0 ypaBHeHHE HUMeeT TpU KopHsa x =0,
x=-2u x=2.CnenoBarensHo, npu a =0
JaHHasT B YCJIOBUM CHCTEMa YpaBHEHUM
uMmeeT Tpu napsl peutenuit (0; —2), (=2;0)
u (2;0).

Ilycte a=4. Torma ucxongHas cucrema
YPaBHEHUH NIPUMET BUJL:

Ax* +)=y+2-|x|,
x'+y’ =4
Wi
y=4x*+|x|+2,
y:=4-x".
25
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N3 mnepBoro ypaBHEHHs ITOIYYEHHOU
CUCTeMbl clieAyeT y=>2, a Hu3 BTOPOIo

| »|<2. CremoBatenbHO, €CIM CHUCTEMa
HMMEET PEIIeHHE, TO ATO mapsl Buaa (x,2).
[MoncraBnsis y =2 B cUCTEMY, MOTy9aeM

4x*+|x|=0,

x2=0

x=0.

CnenoBarenbHO, Hpu a =4 pelleHue
(0;2) wcxomHOW CHCTEMBI ypaBHEHUU
€IMHCTBEHHOE.

Omegem. a =4 .

Ipumep 52. Haiioume 6ce 3nauenus na-
pamempa a, npu KOMOPbIX CUcmema ypas-
HeHUll

x*—(a-1Wa+3-y+
+a*+2a’-9a* -2a+8=0,

y=+a+3-x°

umeem poe6HO mpu pa3jiudHblX PEUUEHUA.

Pewenue. CucremMa MMEET CMBICT IPU
3HaYeHUsIX mapamerpa a>-3. Ilockonbky
MepeMEeHHass X BXOJHUT B KaXJI0€ YpaBHEHUE
CHUCTEMBI B YETHOUW CTETNEHHU, TO 3aMETHUM,
YTO €CJIM Iapa 4ucen (x,,y,) ABISETCI pe-
LICHUEM JaHHOW CUCTEMBI YpaBHEHHUH, TO
napa (—x,,y,) — Takxke pemenue. Crenona-
TEJNBHO, JUII TOTO, 4YTOOBI CHCTEMa HMelia
HEYETHOE YHUCIIO pelIeHUuH HeoOXoauMo,
49100l —X,=X,, T.. x,=0. IloncraBus

x=0 B CHCTEMY, IOIY4YUM:

—(@a-DVa+3-y+a*+2a’ -
-9¢* -2a+8=0, &
y=0
< a*+2a’ -9a* —2a+8=0.

PemnB nosiydeHHOE ypaBHEHHE OTHOCH-
TEJIBHO @, HAWJIEM JOINYCTHUMBbIE 3HA4YCHMSI-
MH napameTpa. PaccMoTpeB Lemnble aennre-
a4 CBOOOJHOrO  4YjieHa  MHOTro4JieHa
a* +2a* —9a* —2a+8, 3ameruM, HTO
a=1 1 a=2 ectb ero KopHu. Mcnonb3ys
cxemy ['opHepa, nosryanm

2 -9 -2 8
1 1 3 -6 -8 0
2 1 5 4 0
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Orcrona ciemyert, 4To
a*+2a’> -9a*> -2a+8=
=(a-1)(a-2)a’>+5a+4)=
=(a-1)*(a-2)a+4),
T.e. JIOMYCTHMBIMH SIBIISIIOTCS 3HAYCHHS
a=1, a=2. 3nauenue a =-4 He yIOBJe-
TBOPSIET YCIOBUIO a > —3.
[TpoBeprM, Kakue W3 MOTYYCHHBIX 3HAUC-
HUH IMapaMeTpa sSBISIFOTCS TOCTATOYHBIMH.

IIycte a=1. Torma ucxomgnas cucrema
YPaBHEHUH NIPUMET BUJL:

x* =0,
y=2x".

[lonyuennas cucrema OyIner HMETh
ennHcTBEHHOE pemenue (0; 0) .

Ilycte a=2. Torma mcxonmHas cucrema
YPaBHEHUH NIPUMET BUJL:

x4—\/§-y:0, x*t=5x* =0,
y =+/5x? = y =+/5x7
x*(x*=5)=0,
y= V5x2.
[TomydyeHHas cucreMa UMeEeT TPH pelle-

aus (0;0), (v/5;5v5) u (—/5;55).

Omeem: a=2.

=

IIpumep 53. (IIpoOHbIi BapuaHT Ne 52
or ®UT, EI'D 2011, nexadps). Hatimu sce
3HaQYeHus napamempa a, npu Kadcoom us
KOMOpbIX cucmema

x* —8x+]|y|+12=0,
x? +(y-—a)(y+a)=8(x-2)

umeem posHo 8 peuieHul.
Pewenue. 1-1i cnoco6. JlanHas cucrema
PaBHOCHUJIbHA CIIEAYIOIIEH CUCTEME
2
(x=4)" =4-1y|,
2 2 2
(x—4) =—y " +a".
3amMeTuM, 4YTO JaHHAs CHCTeMa ypaBHe-

HUN 00JaaeT «CUMMETPHUEH OTHOCUTEIHHO
3HaKa» nepeMeHHou y . M3 paBeHcTBa je-

BBIX YaCTEH YpPaBHEHUW CUCTEMBI, IIPH YC-
JIOBUW, YTO HX IpPaBbleé YacTH HEOTPHIA-
TEJbHBI, CIELYET
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—y'+a’ =4-|y|,
-4<y<4
1 15
2 +_:a2__’
<:>y |71 4 4 &
-4<y<4
PR
=T 4’
-4<y<4
YpaBHeHue
1 / 15
1 2 15 |y|:§i az_?a
(|J’|—§j Zaz—?<:>
aAJEZO

OyZeT MMEeThb YeThlpe Pa3IMYHBIX PELICHUs
OTHOCHUTEIIBHO ) TIPU BBINOJHEHUN YCIIO-

—<a<?

OTMeTuM, 4TO 3HAYCHHS V , TIOJTydaeMbIe
B IPOLIECCE PEUICHHS MPHU HANJAEHHBIX 3Ha-
YEHUSAX a, OyAyT yIOBIETBOPATH YCIOBUSIM

-4<y<4
’ TIOCKONBKY NIPH 3THX @ U3

y#0
, 15 1
HEPABEHCTBA a vy <5 CIeayeT
1 , 15
=—* la”——<1.
|y 5 2

Jnst Ka)KI0TO TMOJy4EHHOTO PELICHHs Y,

Takoro, 4ro 4-|y,|>0, ypaBHeHHE

(x—4)* =4-|y,| Oymer umers 1Ba pas-

JIMYHBIX PEIICHUS OTHOCHUTEIBHO X, a, Cle-
JIOBAaTEJIbHO, HUCXOJHAas cucremMa Oyner
MMETh 8 PEIICHUM.

Pewenue. 2-1i cnoco6. Ilokaxkem, d4TO
BOCEMb PA3UYHBIX PEHICHUN — 3TO MaKCH-
MaJIbHOE KOJIMYECTBO PEIICHUH JIaHHOU

MUDT «Adutypuenty 2011»

cucTtemsbl. JleMCTBUTENBHO TMOCIE HCKIIOYE-
HHWs HepeMeHHOﬁ X N3 CUCTEMBI

(x=4)* =4-|y|,
(x—4) =—y* +d’
IMOJIYYHUM YPaBHCHUC
f@O)=t"—-t+4-a* =0, (*)

rne |y|=t. KsamparHoe ypaBHeHue (*)
UMEET MaKCHMMyM [[Ba pa3jIM4YHBIX KOPHS
npu yenosun D=1-4(4—a)>0. Ecmu
KOPHU  TOJIOKUTEIbHBI  (MPH  YCIOBHH
tt,=4-a>>0 u t,+t,=1>0), 10 u3
YpaBHEHHs |y |={ TOIy4HM YETBIpE pa3-

JIMYHBIX Yucha s nepeMeHHon y. Kaxmo-
My U3 YeTbIpeX 3Ha4eHH ) OyneTr cooT-

BETCTBOBATh MAKCHUMYyM [IBa pa3IM4YHBIX
3HA4YeHHs X W3 ypaBHeHus (x—4)° =4—|y|
npu ycioBuu 4— | y|>0 wm ¢ < 4, T1.€.

f(4)>0

t, <4
3anuiieM Bce yCIOBHS BMECTE
1-4(4—a*)>0,

4—a* >0,

D >0,

tt, >0,
f(4)>0 < 16—(12>0, <

t6<4 — <4

Otcrozia mory4aem OTBET.

Vis| (V15

Omeem. | —2;—— |U| ——; 2
2 2

npeoopazosanue (x;y) — (y;x)

[Ipu uccnenoBanuu Beipakenus: F(x;y)
Ha «CHUMMETPHUIO OTHOCHUTEIBHO IepecTa-
HOBKHU MEPEMEHHBIX» Ui mapsl (X, ) IMpo-
BepsieTcst mapa (v, x) MOACTaHOBKOM B HC-

XOJTHO€ BBIPAKECHHUE.

B HexoTOpBIX BhIpaKEHUSIX HaOJIO/AeT-
Csl «CMMMETpUS» OTHOCUTEIIBHO U IIEepecTa-
HOBKM IIEPEMEHHBIX W HM3MEHEHHs Yy HUX
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3Haka. B atux cioywasx ans mapsl (x, y)
MIPOBEPSIOTCSA IMOJCTAHOBKONW B HMCXOJIHOE
BbIpakeHue mapsl (=, x), (y,—Xx),
(_y > x) .

[Ipu pemiennn ypaBHEHHH (HEpaBEHCTB,
CUCTEM YypaBHEHUN WJIM HEPABEHCTB) HC-
MI0JIb3YIOT CIIEIYIOLIEE YTBEPKICHHE.

Ymeepocoenue 4. Ecmu  evipadicenue
F(x;y) — umnsapuanmmo omunocumenbHo

npeobpazosanuss x —>y u y —> X U ypas-
nenue F(x;y)=0 umeem pewenue (x,;y,),
mo napa uucen (y,;X,) makoice peuienue
9MO20 YPAGHEHUS.

Ipumep 54. Hatimu 6ce 3nauenus napa-
Mempa a, NpU KOMOPbLIX cucmema Hepa-
6eHCms

2
y<ax—x" -3,
2
x<ay-y -3
umeem eOUHCMEEHHOe peuleHUe.

Pewenue. 3ameTum, 4TO €CIH MPHU HEKO-
TOPOM 3HAUEHUU IapamMeTpa a Iapa yuceln
(xy,,) SBIAETCA pEIICHHEM JAaHHOH CHUC-

TeMbI HEPABEHCTB, TO mapa (,, X,) — TaKkkKe

pEIICHHs, TOCKOJBbKY TPU IOJACTaHOBKE
BTOPOH IMaphl YPaBHEHUS CHCTEMBI OCTAIOT-
Csl TEMH XK€, HO MeHsIoTcsa Mectamu. Criesio-
BaTEJIbHO, HEOOXOIUMBIM YCIOBUEM CIIMH-
CTBEHHOCTH PEHICHUS SBJSICTCS COBIAJICHUC
srux nap. Ecmm (x,, y,) =(y,, X,), TO

Xo =Xo-
IloxcraBisas x, =y, B CHCTEMY, IOIY-

YUM, YTO Ka)K0€ HEPABEHCTBO NPUMET BH[
2 2
X, <axy—x, -3 x; +(1-a)x, +3<0,

KoTopoe OyneT MMeTh €AMHCTBEHHOE pelle-
HHE B CIy4ae, €ClId JUCKPUMHHAHT D co-
OTBETCTBYIOLIETO KBAJPaTHOTO TpeX4wieHa
pasen 0, T.e. D=(1—a)’ —12=0. Pemas

ypaBuenue (a—1)>=12, nomydaeM 1Ba

a=1-23 =u

3HAYCHUA
a=1+243.

IloacraBnass a=1- 2\/5 B CHUCTEMY He-
PaBEHCTB, MOJIy4aeM

napaMerpa

MUDT «Adutypuenty 2011»

y£(1—2\/§)x—x2 -3,
x£(1—2\/§)y—y2 -3
x’ —(1—2\/§)x+y+3£0,
¥’ —(1—2\/§)y+x+330.

Cl0KUB JIeBBIE YacTH U IMpaBbBIC YaCTHU
HCPAaBCHCTB CUCTCMBI, ITOJIYYHUM

x’ +2\/§x+y2 +2\/§y+63 0 <
S (X +23x+3)+ (0 + 243y +3) <0 &
o (x+V3)+(r+4/3)7 <0.
OTcioia cielyeT, 4TO CHUCTeMa HMeeT

x==3

€IUHCTBEHHOE

y=-3.

AHaJOTMYHO JEUCTBYS, IIOJIY4YUM, 4YTO

pelieHue

mpu a=1+ 243 cucrema mMeer emguHCT-
BEHHOE PEUICHUE X = V3 u y= V3.
Omeem. 1+24/3 .

IIpumep 55. M®TH, 2009). Harimu
npu Kakux 3HA4eHusx napamempa a umeem
eOUHCMBEHHOE peuleHue cucmema ypagHe-
HU

x*—y+a=0,
2
x+y +a=0.
Pewienue. 3ametum, 4TO €CIIM TPU HEKO-

TOPOM 3HAY€HUM IapaMeTpa a Iapa 4ucel
(xy,,) SBIAETCA pEIICHHEM JAaHHOH CHUC-

TEMBl ypaBHEHUHU, TO mapa (—y,,—X,) —

Takke pemieHus. CrenoBarenbHO, HEOOXO-
AUMBIM YCJIOBUEM CAWMHCTBCHHOCTHU PCUIC-
HUA SABJIICTCA COBIAACHUC 3THUX IIap. Ecmm

(%0, ¥o) =(=Yp>=%), TO Xxy=—y, HIH
Yo =%~
IloxcraBisas y, =—x, B CHCTEMY, IOIY-

YUM, YTO KaXKJI0€ YPABHEHUE CUCTEMBI IMPHU-
MET BUI

2 2
Xy +x,+a=0<(x,+0,5)" =0,25-a.
IIpu a < 0,25 ypaBHeHHe UMeeT J1Ba JeHCT-
BUTEJIbHBIX KOpHS; npu a > 0,25 He umeer
NEeUCTBUTENBHBIX pelieHuid, a npu a = 0,25
— €MHCTBEHHOE pemienue x, =—0,5 u TO-

ria y, =0,5.
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[IpoBepum, uto ycnoBue a=0,25 sBus-

€TCsl JOCTATOYHBIM JUIS JaHHOW 3aJlaud.
[MoncraBnsis a=0,25 B cucremy ypaBHe-

HH, TOJIy4aeM
x*—y+0,25=0,
x+y°+025=0.

CnoxuB JeBbl€ YacTH U IPaBble YacTU
YPaBHEHUH, MTOIYYHM

X 4+x+y'-y+05=0 <
S (X +x+025)+(*-y+0.25)=0<
& (x+05)° +(y-0,5%=0.

Otcroma cieayer, YTo CHCTEMa HMEEeT
eauHCTBEeHHOE pemenne x =—0,5 u y=0,5.

Omeem: 0,25.

IIpumep 56. Onpederums 6ce 3nauenus
napamempa a, HpU KOMOPHIX CUCMeEMA
VpasHeHuu

x*—xy+y’ =5-2a,
(x+y)* =12.

umeem po8HO 08a peuieHus, U Npu HAuoeH-
HbIX 3HAYEHUAX Napamempa peuwumsv CUuc-
memy YpaeHeHull.

Pewenue. Ilycte mapa umcen (x,,y,)
SIBIISICTCS PEIICHUEM JTaHHOW CHCTEMBI ypaB-
Henuil. Tak Kak MHOrouneHsl X’ —xy + y’
u (x+y)° SBIAIOTCS CHMMETPHYECKHMH
OTHOCHTEIIEHO TIEPEMEHHBIX X M ), TO Ma-
pbI (_xoa_yo)a (yo’xo) a (_yo’_xo) -
TaKKe pemIeHUs. 3aMeTHUM, 4YTO Mapbl
(x9,¥,) ® (=x,,—y,) paznuusnbl. HHaue
nojydaem, 9ro x, =-x, =0, y, =—-y, =0,
Ho mapa (0;0) He ymOBIETBOPSET BTOPOMY
YpaBHEHHIO CHCTEMBI. AHAJIOTUYHO, pa3-
JUYHBI IApel (¥, X,) A (=V,, —X,) .

CnenoBarenbHO, AJIsl TOTO, YTOOBI CHCTE-
Ma MMeJa JBa peuieHHus HeoOXOIMMO, YTO-
Ol mapa (x,,y,) COBINajana C Iapor
(¥y>Xx,) wm mapoit (-y,,—x,). Bropoi
cillydail HEBO3MOJKEH, HHAu€ M3 BTOPOTO
YpaBHEHHS CHCTEMBI MoJIy4yaeM
(x, —x,)° =12.

MUDT «Adutypuenty 2011»

Ecnu coBnanu nmapsel (x,, y,) u (¥, X,),
TO mapel (—x,,—¥,) H (=y,,—X,) TaKke
coBnanyr. M3 coemaxenus map (x,,y,) H
(¥y> Xx,), momyuaeM x, = y,. llogcraBum B

2
X, =5-2a,
4x§ =12.
a=1. IlpoBepum, sBiseTCS U 3HAYCHHE
a =1 10CTaTOYHBIM.

Ilycte a=1. Torma mcxonmHas cucrema
YPaBHEHUN NIPUMET BUJL:

cucTemy: Orcroma, x;, =3 u

¥ —xy+yt =3 (X —xy+y’ =3,
(x+y) =12 x4+ 2xy+y° =12
xy =3,
< x*+y’ =6.
3aMeTuM, 9TO MEepPeMEHHbIE X U J OJIHO-

ro 3Haka. Torjga Bo3Bess nepBO€ ypaBHEHUE
B KBaJIpaT, MOJIy4uM

x’y* =9, y*—6y*+9=0,
2 2 2 2 <
X" +y° =6 x"=6-y
(07 =3)7 =0,
x'=6-y%.

Ora cucTeMa UMeeT JIBE€ Mapbl pelieHui
(V3,43) m (—/3,-43).
Omeem: 11Ba pelieHus (\/g , ﬁ) W

(—\/_,—\/g) npu a=1.

Ipumep 57. MI'Y, 1986). Hatimu ece
3HaAYeHUs a, npu KaxdcooM U3 KOmMopwvix CUC-
mema

I=y|x=1]=47]y|

. (1)
49y +x" +4a=2x-1

umeem po6HO 4enivblpe pa3ludHblx peuleHusl.

Pewenue. 3anuieM cucteMy B BUJIE

VTl +x=1]=1,

W + (T e
O0603HaYNM

Jx=1=u, J7y|=v, 3)

re u>0uv>0. (4)
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[Tonyyum cucrteMy ypaBHEHUI

u+v=l1,

6))
ut +v* =—4a.
Ecmm (u,,v,) — kakoe-nmubo pelIeHHue CHc-
TeMbl (5), yIOBIETBOPSIONIEE HEPABEHCTBAM
u, #0,v,#0, To u3 popmyn (3) cienyer,
YTO UCXOJHAasA CUCTEMaA 6YJICT HUMCTDb YCTBIPC
pa3IMYHbIE pelIeHUs

2 2
v v
T+ul; 2| [ 1+ug;——2 |,
7 7
, , (6)
Vo Vo

T—ul; =2 | | 1—u2;— 2
0° ’ 0°
7

Tak kak (v,, u,) — pemenue cucteMsl (5),
YIOBIETBOPAIOIICE HEpaBeHCTBaM U, # 0,
v, #0, T0o 3 dpopmyn (3) cienyer, 4To HC-

XOJHas CUCTEMA 6YI[€T TAaKXXE UMCTD YCTBIPEC
Pa3JIMYHBIC PCIICHUSA:

2 2
2 0 2 0
1+V0,7, 1+VO,— ,
7
2 Lo
TRV S P
0> 5 0°
7 7

YroObl uCXOAHAs CHUCTEMA HUMeEJa 4YeThIpe
pasNMyHble pelIeHHs, HEeoOXOIuMo s
BOCbMU nap uucen (6) u (7) nocTaBUTh OJJHO
u3 ycnopui: u, =0, wm v, =0, wm

Uy =V,.

[lycts u =0, Torma u3 cucremsl (5) ume-
eMv=lunua=—.
4
[Iycts v =0, Torma u3 cucremsl (5) ume-
eMu=lma=——.
4

[lycts u = v, TOorma u3 cucremsl (5) ume-

1 1
EeMU=v=—una=———.
2 32
1
PaccmoTpum cucremy (5) mpu a = 3
u+v=l1,
8
il ®)
8

O603HauuB ¢ = uv, OyneM UMETh
MUDT «Adutypuenty 2011»

u’ +v: =(u+v): =2uv=1-2t,
ut +vt =W’ +v?) —2uh? =
=(1-2t)> =2t =1-4¢t+2¢".
CnenoBatenbHO, ¢ YIOBIETBOPSIET KBajpaT-

HOMY ypaBHeHHIO |—4¢+2t° = é, T.€.
) 7
ypaBHeHUIO 2t° — 4t + Py =0. D10 ypaBHe-

1 7
HUE MMEET ABa KOpHA [, = 2 ut,= 2 Hac

MHTEPECYIOT HEOTPHIIATEIbHBIC PEIICHUS
u, v cucremsl (8). 3 mepBoro ypaBHEHUs

(8) ciemyeT, 9TO JOJKHBI BBIOJTHATHCS HE-
paBenctBa 0<u <1,0<v<1, wu, 3HaA4WT,

1
t <1. CnenoBarenbHo, ¢ = 2 U BCE HEOTpH-

1aTeabHbIe perieHuss cucteMbl (8) comaep-
JKATCSI CPEAM PEIICHUN CUCTEMBI

u+v=l1,
1
uy =—.
4
Pemas sty cumcremy, Haxomum, YTO OHa

1
MMEET E€IUHCTBEHHOE pEIIEHUE U =—,

1
v:E. Orta mapa yJIOBJIETBOPSIET CUCTEME

(8). dna nee cpenu pemenuit (6), (7) uc-
XOJTHOM CHCTEMBI HMEETCS POBHO YEThIpE

pa3IUYHBIX é; ii , é; ii . Pemas
4 28 )\ 4 28

1
Take cucremy (5) mpu a :—Z, yoex1a-

€MCs, 9YTO OHAa UMEET TOJBKO JIBa PEIICHHS
(0;1) m (1;0) B HEOTpULIATETTFHBIX YHCIIAX.

Jliig Hux cpenu pemienuit (6), (7) ucxoaHoi
CUCTEMbl HMMEETCS POBHO YEThIpE paziny-

ueix (0;0), (2;0), (l;i%}

Omeem: a =———; a=——.
32 4
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npeoopazosanue x — g(x)

Ecnu BeIpakeHue f(x) HE MEHSETCS MpHU
3aMeHe X Ha HEKOTOpOe BhIpakeHue g(x),
TO NpPU PEUICHWH YPABHEHUUN HCIOJIb3YIOT
CJIeIyIOLIEeEe YTBEPKICHUE.

Ymeepcoenue S. Ecnu svipasxcenue f(x) —

UHBAPUAHMHO OMHOCUMENbHO Npeodpaso-
sanusi x —> g(x) u ypasnenue f(x)=0

umeem KopeHmo x,, mo uucio g(x,) maxoice
KOpeHb 3M020 YPaGHeHUs.

IIpumep 58. (MI'Y, 1998). Haumu ece
3HaQYeHus napamempa a, Npu KOMOPbIX
ypasHeHue

2x 2
27 4q-cos| =

X

HMECT CAMHCTBCHHOC PCIICHUC.

Pewenue. Ecnin HEHyIeBOE YHUCIIO X,

ABJISICTCA PCIICHUCM OAaHHOI'O YpPaBHCHMHA,

1
TO YUCIO — TaKXe PEHIeHHe 3TOTO YpaB-
%o
HeHus (MOKaXuTe).
1
PaBeHcTBO X, = — sBIgETCI HEOOXOAU-
%o
MBIM YCJIIOBHEM €IMHCTBEHHOCTH PEIICHUS
JAHHOTO  ypaBHeHusa. U3  ypaBHeHHs

1
X, =— mnonydaem x, =—1 nmm x, =1.
Xo
Ecmm x=-1, TO U3 TaHHOTO ypaBHEHUs

2 3 3
MOJIY4YUM  a +a—Z:0, TO €CTb a=——

nin a =

1
5
IIpn x =1 u3 KaHHOTO ypaBHEHHS UMEEM

3
ypaBHeHHE a’ +a+ 1 0, He wuMeroIIEe

KOPHEH.
[IpoBepuM MOCTATOYHOCTH TOJYYEHHBIX
3Ha4YeHUH a .

1
Ilycts a :5, TOrJa UCXOJHOE YypaBHE-

HHE TIPUMET CIAETYIOUIUNA BUT

2x 2
Q1+’ :l—lcos ¥ 1

X

MUDT «Adutypuenty 2011»

[Tocnennee ypaBHeHHE UMeeT OECKOHEY-
HOE MHOXECTBO pEIICHUH (paccMOTpHTE

rpadukm).
3
[Tycth a = —5 , TOTJIa UMEeM

2x

2
Ql4? +1:§cos x -1

X

N3 HepaBeHnctBa —1<

> <1 (moxa-
X
2x 1
2
KHUTE) WMEEeM HEepaBeHCTBO 2" >—_ a

2x

2 3
3Ha4wT, 2'** +12§ IIPU BCEX 3HAYEHUSIX

X. HpaBa;I 4acCTb MOCICAHETO0 YPaBHCHUA

2
écos x -1 Si
2 X 2

npu Bcex x #0.

Otcrona noixydyaem

2x

— 3
2 ==,
2
) <= x=-1.
3 x° -1 3
—CoS =—
2 X 2

Omeem: a = ——.
2

2. OyHKUMOHAJIbHbIE METOAbI
pelieHust

Hanuuue cBOiCTB (OrpaHUYEHHOCTH, MO-
HOTOHHOCTb U T.[.) (DYHKIMH, BXOAAIIUX B
ypaBHEHUs (HEPABEHCTBA) MO3BOJISIET IPH-
MEHUTh HECTAHJAPTHBIE METObI PELICHUS K
CTaHJIapPTHBIM N0 (POPMYIIMPOBKE 3aJauaM.

2.1. Ucnosib30BaHHe HENPEPbIBHOCTH
byHkuun

Beimie Ob11M paccMOTpEHBI 33J1aul, B KO-
TOPbIX ObUIM MCIIOJIB30BaHbl CBOMCTBA KBA/I-
paTUYHON (QYHKUMM U1 pelIeHUs Hepa-
BEHCTB, JM00 HMCIIOIb30BaH METOJ MHTEpBa-
70B. B nanHOM paszene emie pa3z noapoOHO
OCTaHOBHUMCSI HA METOJIE HHTEPBAJIOB.
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Memoo unmepeaioes

Ipumep 59. MI'Y, 2003). Haumu ece
3HaueHus napamempa b, npu kaxcoom u3z
komopwvix ompesok [—-3;—1] yenuxom co-

deporcumces cpeou peulenuti HepageHcmea

x—3b
- <
b—-2x

Pewenue. HepaBeHCTBO NEPENNILIEM TaK:

0.

f:%?>0Hm1f@)=Q%ﬂb{x—g)>Q
b

2

=Y

b 3b
2

=Y

b
3b 5
Puc. 5

Ha puc. 5 paccraBnensl 3Haku f(x) Ha
YUCJIOBOW NIPSIMOM B 3aBUCUMOCTH OT B3a-

b
HMHOTO PACIIOJIOKEHUSI TOYEK XZE u
x=3b.

VYcioBue 3amayv BBINOJIHACTCA, €CIH VIS
KBaJIpaTUYHON (YHKIIMU UMEET MECTO

é231) 23319
2 2

b nmm {|-3>3b
_3>_

2 | b
~1<3b R

Ortcrozia mosryqaemM 3Ha4YeHUS

b € (—0;—6) u(—%;O} wm b>0.
1
Omeem: (—0;—6) U (—§;+ oo] )

Memoo payuoHaIu3ayuu

IIpumep 60. (EI'I, 2003). Hatioume sce
3HaQueHuss napamempa da, npu KOMmopwvlx 00-
Jaacms onpeoenenusi PyHKyuu

1
y — lg((lx+2 _x3 ogya +(l4 _x5 _
10+2xlog, a 18
- - a))
CO0epHCUM POBHO OOHO Yeloe YUCILO.

MUDT «Adutypuenty 2011»

Pewenue. 1. Ilo omnpexneneHuro Jiora-
pudMa BBIpOKEHHUE, CTOSIIEE TOJ 3HAKOM
norapudma, Oonpime Hynsa. [Ipeobpazyem
3TO BBIPAKCHUE.

10+2xlog, a 18
2 31 4 x
a”™ e xT% +a -xs—(\/x) —(\/a)

4 4
=a*-a’+x -at-x"-a*-a*-a’ =

=@ —a*)a’ -x").

2. Hepasenctso (a* —a*)(a’ —x°)>0
wi (a* —a*)(x’ —a’) <0 3aMeHuM paBHO-
CHJIBHBIM

(a-D(x—-4)(x—-a)<0,

UCTIOJIB3Ysl METOJI pallHOHATN3AITHH.

3. Ilycth a =1, TOr/Aa noiy4aem JIOKHOE
HepaBeHCTBO 0< 0. Ecm 0<a <1, 1O He-
paBerHctBo wumeeT Bun (x—4)(x—a)>0.
Tak xkak 4 >a, TO peuieHusl MOCIEIHETO
HepaBenctBa (0;a) U (4;+0)  comepkar
0ECKOHEYHO MHOTO IEJbIX YHCEIL.

Ilycts a >1, Toraa umeeM HEPABEHCTBO
(x—4)(x—a) <0, pemieHHEM KOTOPOTO SB-
nsieTcs mpoMexyTok (a;4) wim (4;a) . 3Ha-
YeHHe a =4 He YAOBIETBOPSAET YCIOBHUIO
3amaun. UtoOwl mHTEpBan (a;4) comepxkan
POBHO OJIHO LIE€JIO€ YHCIIO 3, NMOCTaBUM YyC-
noBue 2<a<3. [na uatepana (4;a) mo-
CTaBUM YycJlOBHE 5<a <6, 4ToObl OH CO-

Jep>kajl POBHO OJTHO IIEJI0€ YHCIIO0 5.
Omeem: [2;3) U (5;6].

2.2. Ucnosib30BaHHE OrPAHMYECHHOCTH
byHkuun

JUnst  MCIIONb30BaHMS  OTPAHUYEHHOCTH
GyHKIMM HEOOXOAMMO YMETh HaxOJIuTh
MHO>KECTBO 3HAY€HUN (QYHKUIMM U 3HATh
OLICHKM O0O0JacTH 3HAYeHWH CTaHJapTHBIX

byHKIMNA (Hanpumep, —1<sinx <1,
Jx=0m T.J0.).
Memoo OUeHKU
NHorma  ypaBHeHHMEe  (HEPaBEHCTBO)

f(x)v g(x) ycrpoeHO Tak, 4TO Ha BCeH
O/13 HEeu3BECTHOW WMMEIOT MECTO HEpaBEH-
crBa f(x)>A4 u g(x)< A npu HeKOTOPOM
A. B aTom ciiydae:

a) pemreHne HepaBeHCTBa f(x) < g(x)
wm ypaBHeHHs f(x) = g(x) cBomUTCAI K
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HAXOXXJCHHUIO TeX 3HAUeHWH x, IUIS KOTO-
PBIX OJHOBPEMEHHO f(x) =Aungx)=4;

0) pemenue HepaBeHCTBa f(x) > g(x)
CBOJIUTCSI K HAXOXKACHUIO TeX PEHICHUN He-
paBeHcTBa f(x)> A, mis KOTOPBIX OIpeie-
neHa GyHkuus g(x).

IIpumep 61. Onpedenumsv konuuecmeo
peutenull ypagHenus

) 1
2sin Ttax = x +—
X

6 3asucumocmu om napamempa a.

Pewenue. OrieHUM JIEBYIO YacTh YpaB-
HEHUS —2<2sinmax<2. Taxk KaK

x+122 npu x>0 u x+l£—2 npu
X X

x <0, TO UCXO/IHOE YpaBHEHHE PaBHOCHIIb-
HO COBOKYITHOCTHU JIBYX CUCTEM.

2sin max = 2, a:l+2n

ey 1 < 2 " nel,
x+;:2, x=1,
2sin max = -2, . —l+2n

(ID) 1 = 2 "nel.
x+;:—2, x=—1,

1
Omeem: ipu a = ig +2n, n € Z, oguH Ko-

1 .
pEeHb, IIPU a # iE +2n, n € Z, HET peLlICHUN.

Ipumep 62. MI'Y, 1988). Haiimu nau-
oonvuwee snauenue napamempa b, npu Ko-
MOPOM HEPABEHCMBO

Jb
\/b7(8x—x2—16)+m2

> —%b|cosnx|
3

umeem xoms Ol 0OHO peuieHue.

Pewenue. 1lpu b =0 HEpaBEeHCTBO BbI-
nonasercs. Ilycte 5> 0. IlpeoGpasyem

AaHHOC HCPABCHCTBO

1 2
b\/g b(x—4)Y +—— |<Zh
(x—4) b(x_4)’ 3 |cosnx|
1501058
1 2
\/Z b(x—4)2 +m S§|COSTCX|.

MUDT «Adutypuenty 2011»

Tak kak cyMMa JByX B3aMHO OOpaTHBIX I10-
JIO)KUTEIBHBIX BEJIMYMH HE MEHBIIE 2, TO Jie-

Bas YaCTh HE MECHBIIIE 2\/3 . [IpaBas yactp He
2
OoJtpIIe 3 CremoBarenbHO, 4TOOBI JTAaHHOE

HCPAaBCHCTBO UMCJIO XOTs OBl OJIHO pCIICHUC,
HCO6XOI[I/IMO BBITIOJIHCHUEC YCJIOBUSA

2 1
2\/3 < E’ b <—. HawubGomblllee 3HAUYCHUE

9
1 1

b=—. Ecau b =—, TO nesas 4acThb MOCIIEI-
9 9

HEro HepaBEeHCTBA HE MCHBIIE 3’ a TpaBas

2
4acTh HE OOJIbIIe 3 3HauuT, JIeBask U Tpa-

2
Basi 4aCTU PaBHbI 3 JleBas gacTp nocruraer

HanMEHBIICTO

b(x—4)*

3HAQUEHUsI TMpPU  YCIOBUHU

:m wm  (x—4)" =81,

x=1 nmm x=7. [Ilpn >TUX 3HAYEHHUAX X

2 1
IpaBasi yacTb paBHa 3 Omeem: %

HeompuyameabHOCMb QYHKUUU

Ilycthb 5ieBast 4yacTh ypaBHEHUS (HEpaBEH-
ctBa) f(x)v0 ecTh cymMMa HECKOJBKHX
bynxumit  f(x) = f,(x) + fo(x) +...+ f,(x),
KaXJasi W3 KOTOPBIX HEOTpPHUIATeNbHA ISt
moboro x u3 obnactu ee onpezneneHus. To-
raa HepaBeHCTBO f(x) <0 wim ypaBHEHHE
f(x) =0 paBHOCHIBEHO CUCTEME YpaBHEHUI

fi(x) =0,
f,(x) =0,
fi(x)=0

a HepaBeHCTBO f(x) >0 cBoaMTCS K HaxO-
KICHUIO oOnacTu omnpezneneHus (QpyHKUUU

Jf(x).

IIpumep 63. MI'Y, 1995). Haiioume sce
3HAueHus napamempa d, NpuU KOMOPbIX
ypaenenue

(x> =6|x|-a)* +12(x* =6 | x| -a)+37 =

187
=COS—
a

umeem poGHoO 0684 PeUeHUs.
33
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Pewenue. Jlannoe ypaBHEHHE NIPUBEIEM
K BHITY

(x> =6|x|—a+6)> +(1—coslgl]:0.
a

Tak kak B JE€BOW YacTH TOCIEIHETO
ypaBHeHI/Iﬂ CTOUT CYMMa HCOTpI/IIIaTeJ'II)HI)IX
BBIPAKECHUI, TO YPaBHEHUE PABHOCUIIBHO
CHCTEME

x'—6|x|-a+6=0,

=
l—coslg;nzo
a
(x|-3)=a+3, |92
<1187 S x[=3xva+3,

—=2nn,neZl,
a a=—,nel.

n

VYpaBuenne |x|=3t+a+3 cucrems
HMECT POBHO ABAa KOPHA B ABYX ClIydasdX.

1. Ilyectb a=-3, Torma ypaBHEHHE

—3 = — BBIIIOJIHACTCA IIPU 1 = —3.
n

2. Ecmu 3—vVa+3<0, 10 uMeeM a > 6.
9

W3 HepaBeHCTBA — > 6 TOJIydaeM OJHO
n

LieJIoe 3HayeHue n =1, npu stoM a =9.
Omeem: —3; 9.

HaubobUIee U HAUMEHbULEe
3HaueHusn ynkyuu

B HekoTopbIX 3a7auax HaXoK/IE€HUE Hau-
0OJIbIIEr0 MM HAUMEHBIIETO0 3HA4YEeHUN
(GyHKIMM ABJISETCS HEOOXOJUMBIM 3JIEMEH-
TOM pPELICHHUS.

IIpumep 64. (MI'Y, 2005). Haiimu sce
3HQYeHUs a, Npu KadNCOOM U3 KOMOPbLIX
ypasHeHue

4x—‘3x—|x+a” :9|x—1|

umeem xoms Obl 0OUH KOPEHb.

Pewenue. 3anuiieM ypaBHEHUE B BUJIC
9|x—1|+‘3x—|x+a”—4x =0.

HenpepriBHas ¢pyHK1uS

MUDT «Adutypuenty 2011»

f(x):9|x—1|+‘3x—|x+a”—4x:

1) HeorpaHMYEHHO BO3pacTaeT npu x =1,
TaKk Kak Npu JI0OOM PACKPBITUM MOIYyJel
uMeeM

f(x)=9%x-9-4x+3xtxta=kc+m,

rne k>29-4-4=1>0.
2) yObiBaeT npu x <1,TaKk Kak MpH JIoO-
O0M pacKpbITHH MOAYJIEH NUMeEeM

f(x)=-9x+9—-4xt3xtxta=kc+m,

rne k<-9-4+4=-9<0.
CnenoBarenbHo, x =1 — TOUKa MUHUMY-

Ma QyHKIHH f, a 00J1aCTh €€ 3HAYCHUHN €CTh

mHokecTBO [ f(1); + ). Ilostomy ypaBHe-

HUE OyIeT MMETh KOPEHb TOT/AAa W TOJBKO
torma, korma f(1) <0.
Pemnm 310 HEpaBeHCTBO:

B-[1+a]| <4
—4<|a+1-3<4 |a+1<7;
—7<a+1<7, —-8<a<6.

Omeem: —8 < a <6.

Ipumep 65. MHUOO, 2010). Haiimu sce
3HAYeHUs a, NPU KANCOOM U3 KOMOPbIX He-
PaseHcmeo

|x+1|+2|x+a|>3—2x

gvinoanaemcs 0 a00020 X.

Pewenue. HepaBeHcTBO mnpeobOpazyercs
Kk Buny f(x)>3, rue

f(x):|x+1|+2|x+a|+2x.

Toukn —1 U —a pa3dbUBAIOT YUCIOBYIO
NpsIMYIO Ha MHTEPBAJIbI, HA KaXKJIOM U3 KO-
TOpBIX (GYHKIUs f(X) COBHAmaeT c JMHEH-
HOH (1pu J1I000M PACKPHITUM 3HAKOB MOJY-
ns1). Ha neBom mHTepBane (x < -1, x<—a)

byHKIIHS
=—x—2a—-1 u aBusercs yoObiBaromieii. Ha
npaBoM HHTepBaie (x >—1, x > —a) QyHk-

NPUHAMAET  BHJ f(x)=

mus npuHEMaer BuA f(x) =5x+2a+1 m

ABJIICTCS BO3pacTarolled. DTO O3HAYaer,
4yTO0 (PyHKUMS OrpaHuueHa cHuzy. ['padux
(GYHKIMM TOPEJCTaBISIeT JOMAaHYIO JIMHUIO,
COCTOSIIYI M3 YacTed npsmeix. Toukn —1
U —a SBJISIOTCS TOYKaMH HU3JIOMa, IO3TOMY
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B 9THX TOYKaX (YHKIHS MOXKET MPHHUMATH
HaMMEHBIIICEe 3HAYCHHUE.
Bce 3nauenus ¢pynkmum f(x) Ooubmie 3

TOrAaa U TOJIBKO TOraa, Koraa

VGRS N 2-1+4d-2>3,
f(=a)>3 [-a+1-2a>3
a—1>2)5,
la—1]>=, a-1<-25,
= 2 =
|a_1|>2a+3 {a—l>2a+3,
a-1<-2a-3
[a>35,
la<-15,

Omegem: (—0;—1,5).

IIpumep 66. (MI'Y, 1988). Hauimu ece
3HaAYeHUs napamempa a, npu Kaicoom u3s
KOMOpbIX 05l 1100020 3HAYEHUs X 6bINOJ-
HAemcsl HepageHcmeo

‘3sinzx+2asinx-cosx+cos2x+a <3.

Pewenue. YUpocTuM MOJIMOJYJIBHOE
BBIpAKEHUE

f(x)=3sin’ x +2asin x-cosx +cos’ x+a =

1+ cos2x

1—cos2x )
-—+as1n2x+T+a:

=3

=qasin2x—cos2x+2+a=

=+a* +1sin(2x— @)+ 2 +a,

a
TZIe (p = arccos——.
? va® +1

JJis BBITIOJTHEHUST YCIIOBUS 33Jla4d HEOO-
XOJUMO M JIOCTATOYHO, YTOOBI HaWMEHBIIICE
(m) n nabGonpiiee (M) 3HaYeHUS (PYHKIIHH
f(x) ynoBIeTBOPSIIN CHCTEME

{m2—3 —Va’+1+42+a>-3
o o
M <3 Va’ +1+2+a<3
Nal+1<a+5

f— f—

Nal+1<1-a

MUDT «Adutypuenty 2011»

a’+1<(a+5)°

a+5>0 {a2—2,4
f— f—

a’+1<(1-a)’ a<0.

I-a=0

Omeem: [-2,4;0].

Ipumep 67. (MHUOO, 2011). /Ipu xaxux
3HAYEHUAX napamempa ¢ ypasHeHue

2 . 42
20087 (2% ) = ¢ ++/3sin(22 )
umeem peuienus?

Pewenue. Vcnonwsiys ¢opmyny MOHH-
KCHHS CTETIeHHW, TpPUBEAEM YpaBHEHHE K
BUY

2 . .2

1+ cos(2- 2% ) =c++/3sin(2% )

WA
2 . 42
cos(2¥ ) = Bsin(22 ) = ¢ — 1.

22)(—)(2 +1

[lycts ¢ = , tne te(0;4], Tak Kak

42 (v_1)\2 o
27 Z 27T g MHOMKECTBO 3HAYCHHIA

gyakuun  f(x)=2-(x-1)> ectb mpome-
KyToK (—oo;2]. Torma ypaBHEHHE HPUMET
BHJ

cost—+3sint=c—1

b c—1
cos| t+— |=——.
( 3j 2

[TonyuenHoe ypaBHeHUE OyIeT HMETb pe-

HIJIN

c—1
LIEHHE, €CIU YUCIIO0 - Oyzner nmpuHazse-
’KaThb MHOXXECTBY 3HaueHUNl  (yHKUUU
i
cos(t + gj Ha npomexyTke (0; 4].
i
Cnenaem 3amMeHy u =1+ R Torga mnpu
i i
0<t<4 nosyuynm §<u£4+§. Ha mpo-

i
MEKYTKE (g;n} GyHKIMS cosu yObIBaeT u

[IPUHUMAET BCE 3HAUEHUS U3 MPOMEXKYTKa
1 T
—;—1|, a Ha mnpomexyrke |m;4+—
2 b 2 b 3

GYHKIMS COSu BO3PAacTaeT U IPUHUMAET
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BCEC 3HaA4YCHUA nus3

Fefers)]

Tak kax 4+£< 7t+E +£:5—, TO
3 3 3 3

MIPOMEXKYTKA

b St 1

cos| 4+ — |<cos— =—. CunegoBaTenbHO,
3 3 2

MHOKECTBO 3HAa4YCHHMI (YHKIIMM COSu Ha

i
IIPOMEXKYTKE [n; 4 +§} , @ 3HaYUT U (PyHK-

005078 cos(t+§] Ha npomexytke (0;4],

eCThb [— 1; lj .
2

Hckomple 3HAUeHWsI ¢ HailaeM, PEIINB

c—1

1
HEPABEHCTBO -1< - < 5 Orcrona

—1<c<?2.
Omeem: [—1;2).

2.3. Ucnnon30BaHe MOHOTOHHOCTH
bynkuun

IIpy  ucCnoJib30BaHUKM  MOHOTOHHOCTHU
GyHKLIUH pa3inuyaroT ciaydad, Korga (QyHK-
L[MU, CTOsILIMEe B OOEUX YacCTAX ypaBHEHUS
(HepaBeHCTBa), UMEIOT OJMHAKOBYIO MOHO-
TOHHOCTb WJIM Pa3Hyl0 MOHOTOHHOCTb.

MOHOMOHHOCMb YYHKUUU
na mnodxcecmee R

Ecmm dyaxmmst f(#) cTporo MOHOTOHHA
Ha R, To ypaBHeHme f (h(x)): f (g(x))
PaBHOCUIILHO ypaBHEHUIO /1(x) = g(x).

Ecm dyakmus f(¢) cTtporo Bo3pacraer
Ha R, TO HepaBeHCTBO f (h(x))> f (g(x))
PaBHOCUIILHO HEPABEHCTBY A(x) > g(x).

Ecmu ¢ynkuums f(¢) crporo yOsiBaeT Ha

R, To HepaBeHCTBO f (h(x))> f (g(x)) paB-
HOCHJILHO HEPaBEHCTBY A(x) < g(x).

IIpumep 68. (MI'Y, 2004). Haiimu sce
3HaYeHus napamempa p € [— 4;4], npu Ko-
MOPbIX HEPABEHCMBO

(p-2)((x+1)(p-3)+2x)>0

gvinonsAemcs npu aoodvix x > 0.

MUDT «Adutypuenty 2011»

Pewenue. Ecnu p >2, TO moaydaercs
JIMHEWHOE HEPaBEHCTBO

(p—-Dx+p-3>0.

[lo ycrnoBHIO OHO JOJKHO BBIMOJIHATHCS
pu Jo0bIX x > 0, B yacTHOCTH npu x = 0.
Orcioma p >3. C npyroil CTOpoHBI NpuU
p >3 HEpaBeHCTBO JEUCTBUTENIBHO CIIpa-
BeUIMBO JUIsl Bcex x > 0. Takum oOpaszom,
3<p<4

IIpu p =2 wucxomHOE HEPABEHCTBO HE

BBITIOJIHAETCS NPU BCexX 3HadeHusaAx x. [lpum
p <2 HEpaBEHCTBO IMPUHUMAET BUJ

(p—Dx+p-3<0. Eciu p >1, To nunen-
Hast QyHkmus  f(x)=(p—1)x+ p—3 Bo3-
pacraer, mo3ToMy ISl Bcex X > (0 HepaBeH-
ctBo f(x) <0 BBIMONHATHCS HE MOXeT. Ec-
m p=1, o f(x)=-2<0 mia Bcex x, B
TOM umciae u g x > 0.

Hakonen, mna p <1 nuneiHas QyHKIUS
f(x)=(p—-Dx+p—-3 yObiBaeT u 1pu
x=0 IIPUHAMAET 3HAYCHHE
f(0)=p-3<0. 3naugut, mpu x >0 Hepa-
BEHCTBO TeM 00Jiee BBITIOTHIETCSI.

Omeem: [-4;1]U (3;4].

IIpumep 69. (2010, TpeHupoBouHasn
padora MUOO, C5). Havmu ece 3Hauenus
a , npu Kaxcoom U3 KOmopulx ypasHeHue

64x+a _4x2—5x+4a _ X2 —8X+ a
He umeem NEUCTBUTEIbHBIX peuleHul.

Pewenue. O603HaunM y = x> —Sx+4a .

Torma x° = y+5x—4a. B HOBBIX 0603Ha-
YCHUAX YPAaBHCHUEC ITPUMCET BU

64" =y+5x—4a-8x+a+4",

OTKy/Ia
3x+3a+47 =y + 47,
Paccmotpum ¢yuakmuio f(1)=t+4'. B

ATOM CJIydae MOCJIEAHEE YPABHEHUE MPUMET
BUI

SBx+3a)=f(y).

Oyukuus [ () =t+4' omnpenenena mnpu
BCEX ¢ W SIBJISIETCSl BO3PACTAIOIIECH Ha BCEd
YUCJIOBOW MPSAMOH (KaKk cymMMa JIBYX BO3pac-
tatomux  ¢yHknuii). Torma ypaBHeHHe
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f(Bx+3a)= f(y) paBHOCWIBHO YypaBHe-
Huw 3x+3a=y.
BeImoaHuB 00paTHYIO 3aMeHY, MOJYIUM

3x+3a=x"-5x+4a
W
x*—8x+a=0.
[Tocnennee ypaBHEHWE, a 3HAYUT U HC-

XOJIHO€ YpaBHEHUE, HE UMEET JNEHCTBUTEIb-
HBIX PELICHUH, €CIN €r0 JUCKPHUMHUHAHT OT-

punartenen: 8° —4a <0, T.e. mpu a > 16.
Omeem. a >16.
MOHOMONHOCHb YYHKUUU
Ha npomescymre

Ecmm yakumst f(#) cTporo MOHOTOHHA
Ha CBOEH 00JIaCTH CYIIECTBOBAHUS — TIPO-

MEXKYTKE M, TO YpaBHEHUE
f (h(x)) =f (g(x)) PaBHOCHIIEHO CHCTEME
h(x) = g(x),
E(h)c M,
E(g)cM.

Ecmu ynkuus f(¢) onpenerneHa u siBiis-
€TCsl BO3pacTaroleid Ha CBOE 00JacTh Orl-
peneneHus — MPOMEXYTKe M, TO HepaBeH-
CTBO f (h(x))> f (g(x)) PaBHOCHIILHO CHIC-
TeMe

h(x) > g(x),
E(hyc M,
E(g)c M,

rae E(h) u E(g) — MHOXECTBO 3HAYCHHM

¢byHkuit 2(x) 1 g(x) COOTBETCTBEHHO.
Ecmu ¢ynkuus f(¢) crporo yOsiBaeT Ha

CBOEH 00JacTU ONpPEAEICHUs — IPOMEKYTKE

M, TO HEpaBeHCTBO f (h(x)) > f (g(x)) paB-
HOCHJIBHO CHCTEME

h(x) < g(x),

E(hyc M,

E(g)c M,

rae E(h) u E(g) — MHOXECTBO 3HAYCHHM
¢byHkuit 2(x) 1 g(x) COOTBETCTBEHHO.
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Hpumep 70. B 3asucumocmu om 3uaue-
HUll napamempa a pewums HepageHCcmeo

«/x+8a—@£a—x.

Pewienue. JJaHHOE€ HEPABEHCTBO MOYKHO
MMpeaACTaBUTL B BUJC

Nx+8a+x<+a+8a+awm f(x)< f(a),

rae yukmus f(t) =/t +8a +¢ BO3pacraer
Ha IpOMeXyTKe [—8a;+ ).

OTcrona nuMeeM CUCTEMY, PaBHOCUIIBHYIO
JAHHOMY HEPaBEHCTBY

x<a,
x > —8a.
PaccMoTpuM HECKOJIBKO Cily4aeB JUIst

3HAYEHUI napamerpa a.
1. ITyctb a <0, TOra B YCIOBUM HE OII-

pelneseH KOpeHb V8a u e OTIpeNIeNIeHO He-
PaBEHCTBO.
2. Ecim a =0, TO pelmeHueM CUCTEMBI
sBrsiercst x = 0.
3. llpu a>0 u3 cucrembl HEPaBEHCTB
nostyyaeM pewenue [—8a;a].
Omeem: ecii a=0,710 x=0;
eciit a > 0,10 —8a<x<a.

dyuKkyuu paznoit monomonnocmu

VYpapaenne f(x)=g(x), tne f(x) -
Bo3pacrammas, a g(x) — yObIBaromas
¢byHKIMM, TM00 HE HMMEeT peueHuil (cM.
puc. 6a), mubo MMeeT eAUHCTBEHHOE pelle-
Hue (cM. puc. 60).

Ilycte Ha mnpomexyrtke (a;b) 3amaHbl

y y
w y=g(x)
sl =Te
0 X 0 I X
a 6

Puc 6
Bo3pacTaromas Gyakuus f(x) u yObIBaro-
mas QyHknusa g(x), Ipu4eM X, — KOPEHb
ypaBHeHHs [ (x) = g(x), TpUHAIeKAITUH
npoMexyTtky (a;b). Torga pemenue Hepa-
BeHCTBa f(x)> g(x) — Bce umcna U3 Mpo-
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MEKyTKa (X,;b), a pelieHHe HEpaBEeHCTBA

f(x)< g(x) — mpomexyrok (a;x,) (cM.
puc. 7).

Puc. 7

[Iycts Ha mnpomexyrtke (a;b) 3amana
Bo3pacraromas QyHkuusa f(x) u x, — KO-
peHb ypaBHeHHs f(x)=c, TpHHAIIEKA-
il npomexytky (a; b). Tornma perienue
HepaBeHCTBa f(Xx)>c — Bce YMCIa U3 Ipo-
MEKyTKa (X,;b), a pelieHHe HEpaBEHCTBA

f(x) <c —npomexytok (a; x,) (cM. puc. 8).

Yy y ﬁf (X)

Ola X b x

Puc. 8

Ipumep 71. (MHUOO, TpeHHpPOBOYHAA
paodora, 2011). Haumu ece snauenus napa-
mMempa a, npu Komopwix cucmema

log, y = (x* ~2x)°,
x*+y=2x
umeem po6HoO 084 PeUeHUs.

Pewenue. Brpipa3um u3 BTOPOro ypaBHe-
HUg y=2x-Xx" WU IOJCTABHM B IIEpBOE
ypaBHEHUE

log, y =y

Paccmotpum nBa cimyqast.

1. Ilyetb O0<a<1. Tak kak QyHKUMS
z=log,y yOwBaer, a Qynkuus z=y’
Bo3pacrtaet Ha npomexyrtke (0;1), To ypas-
nenne log, y =y’ nMeeT Ha 3TOM mpoMme-

XKYTKe HEe Oosiee oHOTrO KOpHs. Omnpenenum
3HaKW  3HaueHWd  yHkmuum - f(y) =

=log, y—»° ma npomexyrke [a’;1]
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f(@)=log,a’*—(a’)*=2-a*>0

f()=log,1-1>=-1<0.

[ostomy ypaBHenue log, y =y’ umeer Ha
npomexytke (0;1) poBHO OZMH KOPEHB V.
Torna BTOpoe ypaBHEHHE

x*P=2x+y,=0

UMEET JUCKPUMHMHAHT D, =1-y,>0 nun

MMEET JBa pa3nu4HbIX KOpHs. CremoBa-
TEJIBHO, JIaHHAsl CHCTEMa YPaBHCHHU MMeEET
JIBA PA3JIMYHBIX PEIICHHUS.

2. Ilyctb a>1. Ecam ypaBHeHue

log, y =y’ WMeeT KOpHH, TO OHH OOJbIIE
1. Torna ypaBHeHUE

x?=2x+y,=0

UMeEET NUCKPUMHMHAHT D, =1-y, <0 u ne

MMEET JEHUCTBUTEIbHBIX KOPHEH.

Omeem: (0;1).
3a0auu euoa f(f(x))vx

Ecm pynknus f(x) crporo Bo3pacraer

Ha HEKOTOPOM IPOMEXKYTKE, TO YpaBHCHHS
f(x)=x m f(f(x))=x paBHOCWIBHBI Ha

9TOM IIPOMCEIKYTKE.

Hpumep 72. Haumu ece 3nauenus napa-
Mempa a, npu KOmMopwix ypasHeHue

\/\/;+a =x—a

umeem 08a PA3TUYHbIX KOPDHAL.

Pewenue. Jlannoe ypaBHEHHE TPUBEIEM
K BHITY

VVx+a+a=x wm f(f(x)=x,

rae f(x)=+/x +a Bo3pacTaeT Ha IpoMe-

xKyTke [0;+0c0). 3HaYUT, UCXOJHOE ypaBHE-

HUE PABHOCUJIBHO YPaBHEHUIO Jx+a=x.
HccnenoBanue MOCIEIHETO YpaBHEHHS

(aHAMUTUYECKUM WM TpapUuecKUM CIIOCO-
O0M) IIPEeI0OCTaBUM UUTATEINIO.

Omeem: (—1;0}.
4
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2.4. Ucnosib30BaHMe IPOM3BOAHOM
byHkuun

Ipumep 73. (EI'D, 2003). Haiimu ece
3HAUeHUs p, npu KOMOPbIX yPasHeHUe

3cos2x + 2p =-17

Sin X
umeem KOpHU.

Pewenue. Tlpu ycnoBun sinx #0 naH-
HOE ypaBHEHHE IPHUBEAEM K CIEAYIOIEMY
BH]TY

3(1-2sin’ x)sinx +2p = —17sinx
WA
p =3sin’ x —10sinx.

ITycte sinx=¢, tne te[-1;0)U (0;1].
Oynkmus p(t) =3t —10¢ sBasercs Heder-
HOUW ¥ UMEET IPOU3BOAHYIO

p'(t)=9t*-10,
npuueM p'(¢)<0 Ha paccMaTpuBaEMOM
MHOXecTBe. Tak kak ¢pyHkumst p(t) yObIBa-
eT U HenpepbiBHa Ha npomexyTke (0;1), To
OHa TMPHUHMUMAET BCE 3HAUCHHS M3 IpOMe-
xytka [p(1); p(0)) =[-7;0).

B cuny HewetHoctn dyHKkumm p(¢)
MHOXeCTBO ee 3HadeHuit [—7;0)U (0;7].

CrnenoBaTenbHO, MPU BCEX 3HAYCHUSAX p U3
3TOr0 MHOKECTBa JJaHHOE ypaBHEHHUE Oyner
MMETh PEIICHUSI.

Omeem: [-7;0) U (0;7].

Ipumep 74. B 3asucumocmu om 3naye-
HUll napamempa a onpeoeiums KOJaudecm-
80 DA3NIUYHBIX peuleHuti cucmemsl ypasHe-
HUU

log,(2y —1)=5x—x" -2,
x*=5x+2y=0.
Pewenue. 13 niepBoro ypaBHEHHUs CHUC-
TE€MbI MOJy4aeM, YTO BXOJAIIUE B ypaBHe-

HHUEC BBIPAXCHHUA UMCIOT CMBICI IIpU a > 0 N
a#zl m y>0,5. PaccmarpuBas BTOpOE

YpaBHEHHE KaK KBaJ[paTHOE OTHOCHUTEJIHHO
X , IOJY4YUM, YTO OHO UMEET PELICHHE, €CIIU
ero AMcKkpuMuHaHT D =25-8y Oyzner He-

25
oTpunarenbHbM. OTcroga y < e

JlaHHas cucTeMa paBHOCUJIbHA CMEIIAH-
HOU CUCTEME
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loga(zy_l) = 2y_2a

2
0,5<y£§.

O6o3nauum ¢t =2y—1, Torma cucrema
MIPUMET BH]T

log, t=1t-1,
0<t£2.
4

3ametuM, 4T0 ¢ =1 sABIAETCA KOpPHEM
YpaBHEHHUS CUCTEMBI IPU BCEX JOMYCTUMBIX
3HAYEHUSX d .

IIpn 0 <a <1 B 1€eBOI YacTU ypaBHEHHS
CUCTEMbl CTOUT YObIBaromias (QYyHKUUS, B
npaBoil — Bo3pacraromas. CienoBareibHo,
npu t=1 0<a<]1 nonydeHHas cucrema
HMMeEeT €IMHCTBEHHOE pEelIeHHE, a TOra uc-
XOJIHasi CUCTEMa YpaBHEHUU MMEET JBa pe-
IIEHUs, TaK Kak npu ¢ =1 momydaem y =1.

U3 ypaBHeHHMs x> —5x+2=0 eMmy cooT-
54417

2
Ilycte a>1. PaccmoTpum ¢yHKIHIO

BETCTBYIOT JIBa KOPHSA X, , =

21
f()=log, t—t+1 Ha npoMexyTKe (0;7}

U ONpENeNIUM KOJMYECTBO KOPHEHW ypaBHe-
Hus f(t) =0 Ha 3TOM NMPOMEXKYTKE B 3aBH-

CHMOCTH OT 3HAYEHHI napamerpa a .
Oynakmus  f(t) muddepenumpyema mpu
t>0mu

L
SO=2 ==l

N3 ypaBuenus f'(t)=0 momydaem

1
t=—o, ‘“)>0 mpu O0<t<— w®
— S0 p —

1
f'(t)<0 npu > ot CrnenoBarenbHo,
a

1
TOYKa f, = na TOYKa MakcuMyma (yHK-

u f(¢).

3amernmM, 410 £, =1 npu a=e, t, <l
npu a>e,nty>lnpul<a<e.

Ecom a=e, 10 f(t,))=f(1)=0 =n
bynkuus  f(f) uMeeT eIMHCTBEHHBIH KO-
pesHb ¢ =1.
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Ecom a>e, 10 1,<1, a Tak Kkak
fM=0, o f(t,)>0 (cm. puc. 9). Ilo-
CKOJIbKY f'(t) — —oo mpu ¢ — 0, TO Ha TIpo-
mexytke (0,7,) ¢byHkuus f(¢) umeer eme

oquH KopeHb. CrnenoBaTenbHO, HCXOHAS
cucrtema OyJIeT UMETh €Il JBA PEIICHUS.

0 & 1 21t
PR g e

Puc. 9

Ecim 1<a<e, 10 f,>1, a Tak Kak
SO =0,10 f(t,)>0 (cM. puc. 10).

f/ . + _ Po—
0 1 1 21t
i 5 4

N

Puc. 10

Haitnem 3HaueHue a, mHOpu KOTOPOM

f(%]zo U3 ypaBHCHHS loga%:g—l

4
21 17
I log —=—. Otcrona
Ea 4 4
. (21]4
a= ? <e. COOTBETCTBEHHO

4
f(%]<0 mpu !’ [%) <a<e. 10 3HA-

21
YUT, YTO HA IPOMEXYTKe | 1, Y GyHKIMSA

f(¢t) mmeer eme ommH KopeHb. CremoBa-

TEJIbHO, WCXOJHAs CHCTeMa OyIeT HMETh
€IIIe JIBa PeIIeHUsI.

21Y
Ipu a=" (?] byHKIUA (1) umeer
21
€11e OJINH KOPEHb = e Ho B aTOM Ccitydae
2
y= ?5 U ypaBHeHHe X’ —5x+75 =0 ume-

5
€T €IMHCTBEHHOE PEIICHUE X = 5 3HauuT,

HUCXOJHad CUCTEMAa UMECT TPU PCIICHUA.
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CoOTBETCTBEHHO f (%) >0 npu

4
I<a<! [%) . DTO 3HAYUT, YTO HA IMPO-

21
MEKYTKE (1, ?] byakuus f(¢) He mmeer

KOPHEH.
Omeem: eciii a <0 wi a =1, TO
pELIECHH HET;

4
1
ecit O<a<luml<a< [?] , TO

JIBa PEIICHUS;

4
_nf[2) :
eciiu a 1 TPH pELICHHUS;

4
21
eciu ! [? < a < e — YeTbIpe PeIlCHus;

€ClIi a = e — JIBa PEILEHUs;
€CIIU a > e — YeThIpe PEeLICHUs.

3. PyHKUHOHAJIBHO-TPapuIecKue
MeTO/bI

Bcerpeuaromuecss 3aaun Ha HccieoBa-
HUE YpaBHEHUs WM HEPaBEHCTBA C Iapa-
METPOM d MOJKHO 3aIHCaTh B BUJE

f(x, a)vg(x,a), (1)

A€ CHMBOJI VvV 3aMCHSICT OAUMH H3 3HAKOB
= >, <,>,<.

2 9

Tak kak OCHOBY YpaBHEHHMI U Hepa-
BEHCTB COCTABJISIFOT BBIpOXCHHS [ (X, a) H
g(x,a), TO B 3aBUCHMOCTH OT TOTO, Kakas
pOJIb OTBOAMTCS HapaMeTpy B 3ajaaye (ma-
pameTp — (QUKCUPOBAHHOE YHUCIIO, WU Ma-
pamMeTp — TMepeMeHHas), 3amuch f(x, a)
paccmarpuBaercss JIMOO KaK  CEeMEHCTBO
GyHKIMM ¢ nepeMeHHOM X, JTubO0 Kak BBI-
pakeHHe C JBYMs NEepeMEHHbIMH X U a. B
COOTBETCTBUU C 3TUM HCIOJIb3YETCS JIBA OC-
HOBHBIX TpaUecKuX MpremMa perieHus 1mo-
NOOHBIX 3a/a4: MEpBBI — NOCTPOEHUE Ipa-
¢uueckoro oOpasa 3agauu Ha KOOPAUHAT-
HOM TockocTH Oxy, BTOPOM — HA KOOPIHU-

HATHBIX IIIOCKOCTAX Oxa uimn Oax .
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3.1. KoopanHaTHast I10CKOCTh Oxy
3a0auu euoa f(x)va

[Ipu pemienuu 3amad JaHHOTO BUAA Ha
KOOPJAMHATHOM TIOCKOCTH Oxy Hn300paxa-
10T Tpaduk pyakmum y = f(x). Torma mpu
3aJJaHHOM 3HAUYE€HUU NapaMeTrpa a MHOXe-
CTBO pelIeHWil ypaBHeHUs f(Xx)=a sBIS-
eTCsl IPOeKLMEeH Ha OCh a0CIUCC TOYeK Iie-
pecedeHusl TOPU30HTAIBHON NPSIMOU Y = a
¢ rpadpukom ¢yHKIUU f(X), a MHOXKECTBO
pemeHnii HepaBeHCTBA f(X)V a sBiseTcs
MPOEKIMe Ha och alCIUCC BCEX TOYEK
NpsIMON y = a , OpJIMHATBI KOTOPBIX yJIOBJIE-
TBOPSIOT HEPABEHCTBY f(x)V a.

Ipumep 75. Onpeoderume konuuecmeo
PA3IUUHBIX KOPHEU YPAGHEHUs

‘xz —4x+3‘:3a—2a2

6 3asucumocmu om napamempa a.

Pewenue. PaccMOTpUM B3aUMHOE pac-
ITOJIOKEHHE rpaduka byHKIIUN

f(x)= ‘xz —4x+ 3‘ " IPSIMOMA

g(x)=3a-2a°=A Ha KOOpAMHATHOMH
mockoctu Oxy. U3 pucynka 11 BuaHoO, 4TO
npu A <0 rpadpuku HE UMEIOT OOLIUX TO-
yek; ecnu 0 < 4 <1, To rpaduku UMEIOT ue-
ThIPE TOUKHU [€PECeUEHUs; ABE 00IINE TOUKH
rojrydaem npu yciosud 4 =0 wim 4 > 1.

YA

\ /
\ /
\ /

I\ | [fet)=3a—2a

o 112 E

Puc. 11

Ha pucynke 11 npencrasnen ciydaid, Ko-
rjaa rpa@uKyd UMEIOT POBHO TPU OOLIUX TOY-
kd. JlaHHOE ypaBHEHUE MMEET TpU pasiny-
HBbIX KOPHSI, €CJM BBINOJIHAETCS YCJIOBHE

A=3a-2a*=1. Otcioma a=0,5 wm
a =1. AHAJOTMYHO HAXOIMM 3HAYEHUS d
JUTSL IPYTHX CITY9aeB.
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Yucno pas-
JIMYHBIX 0 2
KOpHEM
v 30— 24 <0 3a-2a’ =0,
CJIOBUS — <
a-sd 3a-2a* >1.
—o0; 0)U
Omeem ( ) (0,5; 1) ) {0; 1,5 }
U (1,5; + o)
Yucno pas-
JIMYHBIX 3 4
KOpHEM
v 1g—2% =1 3a-2a’ >0,
CJIOBHU A — =
amed 3a-2a* <1.
Omeem {0,5; 1} (0; 0,5) ) (l; 1,5)

3a0auu euoa f(x)v g(x)+a
U napaiienvHulii nepeHoc 2paguxa 6001
ocu Oy
[Ipu pemeHun 3agad JTaHHOTO BUIA HC-
IIOJIb3YETCS CEMENCTBO byHKIMI
g,(x)=g(x)+a, rpadukn KOTOPHIX OTJIHU-
gatorcs OT rpaduka (yHkumm y = g(x)
CMellleHHeM BIoJb ocu Oy Ha a €AUHHUIL
BBepx npu a > 0, BHU3 —1pHu a < 0.

Ipumep 76. Haiimu ece 3nauenus a, npu
KaxcooM U3 KOmopwix ()yHKyus.

f(x):2‘2|x|—a2‘—x+a

umeem poGHO Mpu HyJIAL.
Pewenue. llepedopmynupyem 3amaqy:
Haumu 6ce 3HaYeHus a, npu Kaxdcoom u3 Ko-
2
MOpLIX  YpasHeHue 2‘ 2|x|—a ‘ =x—a
umeem poGHO Mpu Pa3IUdHbIX PeUeHU.
I[Ipu a =0 ypaBHeHue 4|x|=x wumeer
OJWH KOpeHb x = 0.
IIpu a # 0 noctpoum rpaduku GyHKUIUN
2
y:2‘2|x|—a ‘ u y=x—a. llepas
GyHKIMS SBISIETCS KYCOYHO-JIMHEHHON U ee
rpa¢uk (cM. puc. 12) nonyyaercs u3 rpapu-
ka GyHKIMM y =4| x| ¢ IOMOIIBIO 3JTeMEH-
TapHbIX IpeoOpa3oBaHuil (MapamieNbHOTO
[IEPEHOCA MOCIIEAHEr0 BAOJIb OCH OPAMHAT Ha

2(12 CAVHUL BHU3 U CUMMCECTPHUYHOI'O OTpa-
KCHUA HABEPX OTHOCHUTCIHLHO OCHU a6CIII/ICC

yactu rpaduka ¢yskuumm y =4|x|-2a’
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pacrnosioxeHHo Hmke 3Toi ocu). [loctpo-

eHHbIN rpaduk (cM. puc. 12) nepecekaer och
a’ a’
Ox B Toukax A —7;0 PIB?;O , 2 0Ch

Oy B Touke C(0;2a”).

@yHKIMA y = X —a 33JaeT IpsSIMylo, Ia-
PALIENBHYIO NIPSAMON Y = X , TIEPECEKAIOLIYIO
ocu koopauHat B Toukax (a; 0) u (0; —a).

I'paduku  pynkuumit
v :2‘2|x|—a2‘ MIEPECeKyTCs B TPeX TOY-

y=x-—a u

Kax TOrJa U TOJBKO TOTJa, KOrja mpsmMas
y = X—a TpOUIEeT 4epe3 TOUKy A WIH TOY-
Ky C (cm. puc. 12). Bo Bcex ocTanmbHBIX
CllydasiX KOJMYECTBO TOYEK IepeceueHust
rpadukoB QyHKUMN OyaeT uiu 60Jblle, Wi
MeHblIe Tpex. OnpenenuM 3Ha4YeHUs Iapa-
METpa a B IIEPBOM U BO BTOPOM CIIy4ae.

Yy
P
y=2[2|x|-a’|
| 4 O| B X
| ) v
Puc. 12

Ecnu npsimast y = x —a npoxoauT vepes
2
a
TOYKY A, TO U3 ypaBHeHus 0 = 5T a 1pu

ycnoBud a # (0 monydaem g =-—2.

Ecnu npsimast y = x —a poxoauT vepes
touky C, TO U3 ypaBHEeHHUs 2a° = —a Tpu
ycioBuu a # 0 mosydaem a =—0,5.

Omeem. —2,—0.5.

3a0auu euoa f(x)v g(x+a)

U napanienvHblili nepeHoc paguxa 6001
ocu Ox

[Ipu pemeHun 3amad JaHHOTO BHUA WC-
IIOJIb3YETCS CEMENCTBO byHKIMI
g,(x)=g(x+a), rpadukn KOTOPBIX OTJIHU-
gatorcs OT rpaduka (yakumm y = g(x)
CMeIlleHHeM BIoJb ocu Ox Ha a €AUHHUIL
BJIeBO npHu a > 0, BrpaBo —npu a < 0.
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Ipumep 77. Onpederumsv 3nHauenus na-
pamempa a , npu KOmopvix ypasHeHue

|(x+a)” =9 |+2|x|—-x*-2ax—a’+5=0
Oyoem umemsv HAUbOOIbULEE YUCTIO KOPHELL.

Pewenue. 1lpuBenem ypaBHEHHS K cle-
IYIOLEMY BULY

|(x+a)’ =9|—((x+a)’ =9)=4-2|x]|. (%)

Paccmotpum nBa cimyqas.

1. Ecmu (x+a)* —9>0, To ypaBHeHHE
oymer mmers Bung 4—-2|x|=0. Orcroma
x=2 u x=-2. Jlus Toro, 9To00bI HaWICH-

Hbl€ 3HAYEHMS] X SBJIUIUCH PEIICHUSIMHU
ypaBHEHHUS (*), JTOJDKHBI BBIIOJHITHCS YyC-

JIOBHSL:
ecnm x =2, TO

2+a)-920=(@-1)a+5>0
& ae(—o;—5|U[l; +0);

eclm x = -2, TO

(2+a)’-920= (a+1)(a-5 20
< ae(—o;—1]U[5; + o).

2. Ecmu (x+a)’ -9<0, To ypaBHeHHE

Oyner umeth BUA (x +a)’ =7+ x| .

D
YA //(\

—

a)?
T

/
-

2
—
T
X+
| —

L—
1
L—
—
—
=
yQ(
—

1

-5 —2-11[01 2 | 5 X

Puc. 13

Ha puc. 13 npeacrasnensl rpaguk QpyHk-
i y =7+ | x|, cTosImEel B NpaBoi 4acTH
MIOCJIETHETO ypaBHEHUS, U rpapuku QyHK-
mmit y =(x+a)’, crosmei B IeBoil ero
qacTh a. Tak Kak JOJDKHO BBITIOJHSATHCS
ycnoBue (x+a)’ <9, To mns CylecTBOBa-
HUS KOPHEH JTOJDKHO OBITh U 7+ | x| <9, T.e.
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—2<x<2. DTO BO3MOXHO TOJIbKO IpH
ae[-5;—1]U[L 5] (cm. puc. 13).
[Ipuyem pemieHHe TMPU ATHX 3HAYCHHUAX
a oyzner onHo. Ilpu a=-1 u a =5 nony-
YUM X =-2; IpH a=-5 U a =1 nomxy4unm
x=2;0pu aec(-5-1)U(l;5) pemenuem
Oynet HekoTopoe x € (—2; 2).
CpaBHHBas MMOTydeHHBIE PEIICHUS B TIEp-
BOM U BTOPOM CITydasiX, UMEeM:
npu a € (—1;1) ypaBHeHHE HE UMEET pe-
IICHMUI;
nmpu a=-1 U a=1 ypaBHEHHE OIHO
peleHue;
IIPU OCTAJIBHBIX 3HAYCHUSX a — JIBA pe-
[ICHUS.
Omegem: Ilpu a € (—o0; —1) U (1; + o)
YpaBHEHHE UMEET JIBa KOPHSL.

IIpumep 78. Ilpu xaxkux 3nauenusax na-
pamempa a HepageHcmeo

X +3|x—al+a+x-3<0

umeem xoms Obl 0OHO HENOJIONHCUMENbHOE
peweHue?

Pewenue. 1lpuBeneM HEPaBEHCTBO K BU-

ny
X +2x+1<(x—a)-3|x—al|+4.
Ipapuk  Qyukuuu  y=x"+2x+1=
=(x+1)> — mnapabona, mnonydyeHHas U3

y=x", HapaleJbHbIM IIEPEHOCOM BJIEBO
B0k ocu Ox Ha 1 (cMm. puc. 14).
I'paduk pynkuuum
y,x)=(x-a)-3|x—-al|+4,

CTOSIIIEN B NPABOM YaCTH HEPaBEHCTBA, IIPU
Ka)KJIOM 3HaU€HUU NapaMerpa a MOJydaer-
cs u3 rpaduka QyHKUUN
—2x+4,ecaux >0,
y=x-3|x|+4=
dx+4,ecmnx <0
napajuleIbHBIM T[IEPEHOCOM Ha a €AMHHIL
BJ10J1b ocu Ox (cMm. puc. 14).
PemennemM HCXOIHOTO HEPABEHCTBA SIB-
JISI€TCSl MHOXECTBO BCEX TaKUX X, /Ui KO-
TOPBIX TOYKHM Ha rpaduke QyHKnuu y,(x)

pacroJio’)KeHbl HE HKXKE TOYeK TIpaduka
Gyakuun y = (x +1)°.

MUDT «Adutypuenty 2011»

Wmeercss Ba KPUTHUECKUX ITOJIOKEHUS
rpapuka GyHKuMH Y, (X), YHOBIETBOPSIO-
IIMX YCIIOBUIO 3a7a4H.

(I) I'padux dynxknum y, (x) OPOXOIUT
yepe3 Touky A(0;1) kak yka3aHO Ha pHC.
14. U3 ypaBHenus 4(x—a)+4=1 npu
x =0 mosygaem a =0,75.

y

=Y

Puc. 14
(I) I'padux dynxknum y,(x) DpOXOIUT
yepe3 TOUKy B Kak yka3aHo Ha puc. 14. B
3TOM ciydae npsimasi y =-2(x—a)+4 sB-
JsieTcsl KacaTeNbHOW K rpaduky (QyHKUMH
y=(x+1)°>. B sToM ciydae COBHajalOT

3HAYEHUS NMPOU3BOJHBIX OT PYHKIUN B TOU-
K€ KacaHHsl U 3HAu€HUs OpJMHAT TOYEeK Ka-
canus rpagukoB. 13 yciaosus

(420 41) =(-20r—a)+4)

MOJIy4a€M YypaBHEHUWE 2x+2=-2, T.e.
x =—2— alcrucca TOYKM KacaHusi rpadu-
koB. Torga u3 ycioBus COBHNAIEHUS OpPIU-

Har nomydaemM (-2+1)°=-2(-2-a)+4
I a =-3.5.
CnenoBatenbHo, mnpu —3,5<a<0,75

HCXOJHOE HEPAaBEHCTBO MMEET XOTS OBl Of-
HO HETIOJIOKHUTEILHOE PEIICHNUE.
Omeem. —3,5<a<0,75.

Hpumep 79. Ilpu xkaxkux 3nauenusax na-
pamempa a cucmema ypasHeHut

(y+8-x")2x+|y[) =0,
2ax—y=8+a’
umeem posHo 08a peuieHus?

Pewenue. PaccmoTpuMm nepBoe ypaBHe-
HHUE CUCTEMBI

(y+8—x2)(2x+|y|):0<:>
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y=x -8 M)
| v|=-2x.

CnenoBarenbHO, UCXO/HAsA CUCTEMa pPaBHO-
CUJIbHA CIIEIYIOLLEH:

y=x>-8,
|y [=-2x, ()
y=2ax-8-a’.

3aMeTHM TaK¥Ke, u4To

y = 2x,
ly|=-2x & y=-2x,
x<0.

I'eomeTprueckoe MECTO TOYEK INIOCKOCTH
Oxy , KOOpJMHATBl KOTOPBIX YAOBJIETBOPSIOT

coBokynmHocTH (1) BbeIAenmeHo Ha puc. 15
KPaCHBIM IIBETOM M COCTOUT W3 TapaboJibl

y=x>—8 W JIByX Jydeil, Nexalmux Ha Nps-
MBIX y=2X U y =—2X.

Puc. 15

I'papuxamu GyHkuuu y = 2ax —8—a’ npu
Pa3HbIX 3HAYEHUSX @ SBIISIOTCS MPSIMBIE.

Onpenenum, Ipu KakUX 3HAYEHMSIX Mapa-
MeTpa a TpsiMas, 3aJaHHas YpaBHEHHEM

y=2ax—8—a’ sBlsgeTcs KacaTelbHOH K mMa-
pabone y=x’>—8. Jisg 3TOro HCHOIb3yeM
ycnoBue KacaHus rpadukoB GpyHkuuu f(x) u
g(x), cocrosimeM B TOM, YTO B TOYKE Kaca-

HUS COBIAJAIOT 3HAYEHMSI TPOU3BOJHBIX
(GyHKIMI 1 OpAMHATHI FPa(UKOB

MUDT «Adutypuenty 2011»

f(x)=g'(x),
S (x) = g(x).
B namewm ciiyuae numeem
2x =2a,
x’ -8=2ax-8-a’.

W3 mnepBoro ypaBHEHHUs MOIy4aeM X =da.
Bropoe ypaBHeHHe mpu 3TOM IpeBpaliaeTcs
B TOX7ecTBo. CleoBaTenbHO, MpPU KaKJIOM
a 9Tu mpsMas U napadoia KacaroTcs B TOUKE
¢ koopauHatamu (a, a’ —8). COOTBETCTBEH-
HO Mpu JII000OM 3HAYEHMM @ HCXOJHAsi CHC-
TeMa umeeT pemenue (a, a’ —8).

[Ipu pa3HbIX 3HAUEHUSIX @ HUMEETCS YEeThl-
pe  KPUTHYECKHUX  TIOJIOKEHUS  IMPSAMOM
y=2ax—-8—a’ (cm. puc. 15):

. IIpsmas mapamienbHa npsMoil y =2x.
Tak kak yrioBoi k03(ULHUEHT FTON MpsAMOii
paBeH 2, TO U3 ypaBHEHUs 2a =2 TOJIy4aeM
a=1.

II. TIpsimas mapasuienbHa npsaMoit y = —2x.
Tak kak yrioBoi K03(ULIHUEHT ATON MpsAMOii
paBeH —2, TO U3 ypaBHEHHsS 2a = —2 TOJIy-
yaeM a =—1.

[II. Ilpsmas npoxomuT dvepe3 TOUKy A
(TouKy mepeceueHus NpsIMON y = 2x U mapa-

6onsl ipu x < 0). U3 ypaBHenus x” —8 = 2x
noiyyaeM x =-2 U x =4 (He noaxomur). B
9TOM Cllydae a =—2.

IV. Ilpsmasg npoxoauT yepe3 TOUKy B
(TOouKy mepecedyeHHs] MpsIMOM y = —2Xx U Ma-
x<0). U3
x* —8=-2x momydaeM x=-4 u x=2 (He
noaxoauT). B aTom cinydae a = —4.

Touku —4,—-2,—1 u 1 pazdéuBarT 4UCIO-

pabosibl  TIpU ypaBHEHUS

BYIO IIpsAMYI0 Oa Ha IPOMEXKYTKH.
3ameuaem (cMm. puc. 15), 4To ycrmoBuio 3a-
Jlaud  yIOBJIETBOPSIIOT BCE a Takue, YTO
ae[-1;1)u{-4}u{=-2}. Ilpu 3TUX 3HaYEHU-
X MapamMeTrpa cucreMa (2) uMmeeT JBa pere-
HUSL.
Omeem: a=-4,a=-2,-1<a<]1.
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3adauu éuoa f(x)va(x—x,)+y, u
no8opom zpaghuxa omHoOCUmMeIbHO MOYKU

PaccmoTpuM  nmpumeHeHHe ceMencTBa
Gbynkumii Buga  f,(x)=a(x—x,)+y,, KO-
TOPOMY COOTBETCTBYET CEMEUCTBO IMPSAMBIX,
NPOXOJAINMX Yepe3 TouKy (X, V,). Ilapa-
METp @ BBINIOJIHAET POJIb YIIIOBOTO KO3(PPu-
[IUCHTA YKa3aHHBIX MPSIMBIX, TIO3TOMY IPH
YBEJIIMYCHUU 3HAYCHHI IMapaMmeTpa IMoiayda-
€M IpsiMble, OTJIMYAIOIIMECS APYr U3 JApyra
[IOBOPOTOM Ha HEKOTOPBII yros MpoTuB Ya-
COBOM  CTPEJIKM  OTHOCUTEIBHO  TOYKH

(xy>¥,) (yewmp noeopoma). MHOXKeCTBO
NPSAMBIX,  MPOXOJAIIMX  4Yepe3  TOUKY
(xy> ¥y), Ha3bIBAIOT €LIE NYYKOM NPAMBIX,

riae (x,, y,) ABIAETCA LEHTPOM ITydKa.

IIpumep 80. (EI'D, 2007). Haiimu ece
3HAuUeHUus a, Ol KOMOPbIX NPU KAHCOOM X
uz npomexcymra (4; 8] 3HAueHue evlpadice-
nus logi x—8 He pasno snauenuio evipa-
acenust (2a—1)log, x.

Pewenue. 1. llycts log, x=¢, Torma
npu x=4 uMeeM (=2; ecnmm x =8, TO
t =3. Tak kak ¢ynknus ¢ =log, x Hempe-
pBIBHAsl ¥ BO3pacTaroliasi, TO MPH BCEX 3Ha-
YEHUSIX IEPEMEHHOW X U3 IPOMEXKYTKa
(4; 8] mepemeHHasi ¢ IpUHUMAET BCE 3Haue-
HUS U3 TpoMexyTKa (2; 3].

2. Ilepedpopmynupyem 3anady: Haiumu
8ce 3HayeHus a, 0 KOMOpPbIX NPU KA#COOM
t uz npomesxcymrka (2;3] 3Hauenue evipa-
ocenus t* —8 He pasHo 3HAUEHUIO GbIpadice-
nus (2a —1)t.

3. I'paduxom QyHKIMU y =1° —8 sABNA-
eTcst napaboJia, BETBH KOTOPOU HarpaBIeHbI
BBepx (cM. puc. 16). @ynkuusa y = (2a —1)¢
3aJ]aeT CEMEHCTBO MPSIMBIX, MPOXOJISAIIAX
yepes3 Hadasio koopauHar. [lpu yBennueHun

yriaoBoro ko3¢ @uuueHTa npsmMble MoBoOpa-
YUBAKOTCS IPOTHUB YaCOBOM CTPEIIKH.

4. Tapabona y =t> —8 mepecekaeT mps-
Myt ¢ =2 B Touke (2;—4): y=2>-8=—4.
VYrnosou K03 duLueHT IPSAMOI
y=(2a-1)t, npoxonmdmend Uepe3 TOUYKY
(2; —4), paBen: 2a —1=-2. Ilapabona ne-
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pecekaer mpsaMmyro f=3 B Touke (3; 1):
y=3*-8=1.
npsmoit  y =(2a —1)¢, npoxonsmiend yepes

1
Touky (3; 1), paBen: 2a—1= 3

VYrinoBoit ko3 uLueHT

5. VYcioBue <«3HaueHue  BblpaAd*CEHUS
1> —8 He pasHO 3HAUEHUIO BLIPAJICCHU
(2a-1)t npu te (2; 3]» rpaduyecku o3Ha-
yaeT, uyTo npsmas y = (2a —1)t He mepece-
KaeT mapabony Ha mpomexytke (2;3]. Oto
BBITIOJTHSICTCS TIPU YCIOBUSX

2a—1< -2,

2a—1>l.
3

Pemasi COBOKYITHOCTh HEPABEHCTB, IMOTY-
YaeM OTBET.

yh |
AN H
SRD 52
\_—
—TON1 23 ¢
\ i
\o 1/
A Y|
y N
\7 /i
D
Puc. 16
Omeem: a < ——, a>§.
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3a0auu euoa f(x)v ag(x) u cocamue

(pacmsaxncenue) zpaguxa 60016 ocu Oy

[Ipu pemenun 3agad JaHHOTO BUJA HC-
IIOJIb3YETCS CEMENCTBO byHKIMI
g,(x)=ag(x), rpaduku KOTOPBIX OTJINYA-
1oTcs oT rpaduka QyHKIuu y = g(x) cxa-
THeM (pacTshkeHueM) Bosib ocu (Oy: pacTs-
KEeHueMm, eciaum a>1; coxarueM Ipu
0<a<l1, mnpeobpazoBaHUEM CHUMMETPHUH
OTHOCHUTEJILHO OCH X, €ClIM a = —1; coyera-
HUEM YyKa3aHHBIX NpeoOpa3oBaHU i OC-
TaJbHBIX 3Ha4eHU a # 0 .

Ipumep 81. /lpu xaxkux 3nauenusax na-
pamempa a ypasnenue ax’+|x—1|=0
umeem mpu peuweHus’?

Pewenue. llepenumeM naHHOE ypaBHE-
HHUE B CIEIYIOIIEeM BHJE: ax® = —|x—1|.
I'paduk pynxnum y = —|x — 1| — «YTOJIOK» C
BepmnHOM B Touke (1;0), BeTBU KOTOpOro
HanpasiieHbl BHU3 (cM. puc. 17). Oynknus
y, =ax’ 3ajaer ceMelcTBO mapabon ¢ Bep-
muHo# (0;0) mpu a#0 u npsamyro y =0
npu a =0. VI3mMeHeHue napaMmerpa a BIUSET
Ha HalpaBJieHUE BeTBel mapaboibl.

A
]
]
= —
/10 X
/
/ N\
/ 2
)/ AN
\NX N
\7k
Puc. 17

Eciu a =0, to npsamast y =0 u rpadpux

byHKIMH Y = —|x—1| UMEIOT OJHY OOLIYIO
TOYKY, a CJIEI0BATEIbHO JaHHOE ypaBHEHHE
— OJMH KOpeHb. 3HaueHne a = (0 He yAoBie-
TBOPSIET YCIOBUIO 3a/1a4H.

Ecnu a >0, To BeTBu napaloJibl Hanpas-
JIeHBbl BBEpX, U rpauKyd HE MUMEIOT OOLIUX
TOYEK.

[Iycts a <0, Tormga BeTBu mapabosbl Oy-
IyT HalpaBJieHbl BHU3. JIerko nokaszarb, 4yTo
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B 9TOM CiIydae mapaboia u npsimast y = x — 1
MMEIOT JBE OOIIHME TOYKH, MPOBEPHUB, YTO

JuIsl ypaBHeHHS ax’ —x+1=0 IuCKpEMH-
HaHT D =1-4a > 0. Eme oxna obmas Tou-
Ka Oyner, Korja npsiMast y = —x + 1 sBIseT-

csi KacarelbHOW K rpa@uky GyHKIUU
y =ax’. OGo3HaumM wepe3 x, abcrmccy

TOYKM KacaHus npsMod y =-x+1 ¢ mapa-

Oonoii y =ax’ M 3amMIIEM YCIOBMS Kaca-

HUS:
y’(xo) =-1, 2ax, = -1,
2 2 =
ax, =-x,+1; ax, =-x,+1;
X, =2,
= 1
a=——.
4
1
Omeem. a = ——.
4

3a0auu oowezo euoa f(a,x)v 0

PaccmoTpuM 1Ba mnpuMmepa cemeiicTBa
¢GbyHKIMM, rpaduueckas HHTEpIpETaLUsl KO-
TOPBIX CBSI3aHa COOTBETCTBEHHO C MPSAMOM
WU 11apaboJioi U He TPeOyeT MPOCTHIX Mpe-
oOpa3oBaHuil rpaguka QyHKIIHH.

Hpumep 82. Haumu ece 3nauenus napa-
mMempa a, OJisl KOMOPbIX NPU KAXCOOM 3HA-
YeHUU X, He NPUHAONEHCAUIeM NPOMENCY M-
ky [-1;3), suauenue evipasicenus a*+2x

He agHo BbIPANCEHUS
(x—Da+6.

3HAYEHUI0

Pewenue. 113 ycnoBus 3a1auu cienyer

a’+2x#(x-Da+6
WK
Q2-a)x+a*+a—-6=0.

PaccmoTpuM  nuHEWHyI0  (QYHKIHIO
f(x)=Q2-a)x+a’+a—6. 3amerum, uTO
f(x)=2-a)(x—a-3).Ipu a=2 ¢ysk-
must f(x) =0 sBHsSETCS MOCTOSHHON, U ATOT

cllydail He YJOBJIETBOPSIET YCJIIOBUIO 3aJ[auu.
IIycte a # 2, Torga ycioBHUE€ 3aJauyd BbI-
TIOJTHSIETCSA, eCiM JInHeHass GyHkuus f(x)

MMeEeT Hylb Ha mnpomexyrtke [—1;3) (cM.
puc. 18).
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y
Q
N &
QTO q//
-1 3 5
0 ai3 a\ +3 o
Puc. 18
Otcrona moTy4aeM aHaTUTUYCCKUE YCITIOBHS
a+3<3,
& —4<a<0.
a+3>-1
Omeem. [—4;0).

Hpumep 83. Haumu ece 3nauenus napa-
Mempa a, 01 KOMOPbIX NPU KAHCOOM 3HA-
yenuu x u3 npomexcymra (—1;1], 3nauenue

2 2
evipasicenuss a’ -Ax° —5-3x mne paeno
snauenuio evipadicenus 2(2 —a-x).

Pewenue. 1. Ilyctp Vx ={, TOrJa NpH
x=-1 umeem t=-1;ecmu x=1, 10 t =1.

B i Tak kak GyHKIASA

| t:{/; HETIpephIB-

\‘: 1 / Has H BO3PaCTaro-
Tll mas, TO TPHU BCEX
\0 l / ! 3HACHUSAX nepe-

\ / MEHHOW X U3 TIpO-
L]y // mexytka (—1;1] me-
peMecHHas ¢ IIpUHU-

Puc. 19 MaeT BCE 3HA4YCHUA

u3 MIPOMEKYTKA

(=1;1]. Iepedopmynupyem 3anauy: Hatimu

gce 3HayeHus a, ONs KOMOPLIX QYHKYUs

f(®)=a’t* +(2a-5)t—4 ne umeem wnyneii
Ha npomedcymxe (—1;1].

2. Ilyctb a =0, Torma umeem f(¢)=0,

4
-5t-4=0 nm t:—g, YTO HE YJOBIIE-

TBOpSET ycioBuio 3amaun. Ecmm a # 0, 1O
rpadukoM QyHKIHH y = f(¢) sBIsSETCA ma-
pabona (cm. puc. 19), BeTBM KOTOpO# Ha-
npaBieHbl BBepx. Tak kak f(0)=—-4, TO
YCIIOBHE  3a/a4d  BBINIOJHSETCS,  €CIU
f(t) <0 nanpomexyrke (—1;1].

3. Pemum cucreMy HepaBEeHCTB.
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a’—(2a-5)-4<0,
5 =
a +Qa-5-4<0

(a—1)* <0,
< a=1.
a*+2a-9<0

F(=1)<0,
fm<o <

Omeem. a =1.
3a0auu oowezo euda f(a;x)v g(a;x)

HauGonpuryto TpyIHOCTh MPEICTABISAIOT
3a/1aud, B KOTOPBIX HCCIEAYETCS B3aWMHOE
pacrnosio)keHne TpapuKoB JBYX CEMEHUCTB

GyHKIUH.
Ipumep 84. /[na kasxcooeo 3nauenus na-
pamempa a onpeoenums YUCIO PAa3TUYHbIX
o 2
peuieHutl ypasHeHus ‘x —2ax+3a|l=a-2.

Pewenue. OTmMeTHM, YTO PaBEHCTBO
MMEeT CMbICH, ecnu a > 2. KsaaparHbii

TpexwieH x° —2ax+3a TpH X=a WMeeT

HauMeHbllee 3HadeHue 3a —a’. Jluckpu-
MUHAHT KBaJ[paTHOTO TpexujieHa
D =4a> —12a. PaccMOTpUM TpHU Ciydas:
D=0 (I), D<0 (II), D> 0 (III).

I. Mlycte D=0, Te. 4a’—12a=0,
a=0 (He BBINOJHACTCS YCIOBHE « >2)
wii a =3. Ilpu a =3 u3 cemelictBa QyHK-
i y, =a—2 mnoiny4aeM mnpsamyro y =1,
HMMEIOIYI0 J1B€ OOIIMe TOYKH ¢ mapaboJioi
(cm. puc. 20), T.. pu a =3 UCXOIHOE
YpaBHEHHE UMEET J[Ba PEIICHHS.

YA

Puc. 20
II. PaccmoTrpum cnyuaid, korma D <0,
Te. 4a°—12a<0, 0<a<3. Ilpamas u3
ceMeiictBa QyHKUMHA Y, =a—2 He Oyner
nepecekarb napabony (puc. 11), ecnu Oyner

BHITIOJNHATECA  ycloBue a—2<3a—a’ ¢
yuetoM a>2 u 0<a<3. Orciona umeem

2Sa<1+\/§.
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Iycts a-2=3a—a’, Torma mpu
a=1+3 napaloJia U npsiMasi UMEIOT OJIHY
00IIyI0 TOYKY. AHAJIOTUYHO TOJy4aeM yc-
nosue 1++/3<a<3 mia JIBYX OOIIUX TO-
YeK.

I Ecniu D >0, T.e. 4a’> -12a>0, 1o
a>3 c yderom a>2. I'padux QyHkuun
y= ‘xz —2ax + 3a‘ U TpsiMasi U3 ceMencTBa

Y, =a—2 MOTYT UMETb [BE€ O0LIMEe TOYKU
(cm. puc. 20), ecu
a—-2=0,

HNJINn
a>3 a>3.

a-2>a’-3a,

B nepBoMm ciyuyae pemreHuil HET, BO BTOPOM

nosydaeM 3 < a < 2+4/2.
Tpu ob1Iue TOYKU — P YCIOBUU

-2=a"-3
a4 a4 a’<:> a=2++2.
a>3

U, nakoner, yeTsipe o0IIHE TOYKHA — TIPU
YCIIOBUU
0<a-2<a’-3a,

= a>2+\/§.
a>3;

Omeem. Ilpu a <1+ NE) KOpHEHW HeT;
mpu a =1+ V3 omun KOPEHbB;

mpu 1+ V3<a<2++/2 npa pa3IM4HbIX
KODHS;

Ipu a =2+42 — TpH;

nmpu a > 2+ V2 - YeThIpE.

3.2. KoopanHaTHbIe MJIOCKOCTH
Oxa u Oax

JlanHBIN MeTOJ1 MpenacTaBisieT co0oil He-
KOoTOpoe 00o0meHne rpadudecKoro MeToia
pelIeHus ypaBHEHUH M HEPABEHCTB, OCHO-
BAHHOTO Ha HCHOJIb30BAHUU KOOPAMHATHOM
m1ockoctd Oxa wmmu Oax . B mocnennem
ciydqae ocb Ox Ha3bIBAIOT KOOPOUHAMHOU,
ocb Oa — napamempuyeckou, a MIOCKOCTU
Oxa u Oax —  KOOpOUHamHo-
napamempuyeckumu (uma KII — ninocko-
cmamu).

[Ipu uCHosB30BaHUU 3TO METOAA HCXOJ-
HOE ypaBHEHHE (MM HEPaBEHCTBO) IMPeo0-
pasyioT K Buay avo(x)uwmm xvy(a). B

MUDT «Adutypuenty 2011»

[IEPBOM CJIyyae Ha IUIOCKOCTH Oxa CTPOAT
rpaduk GyHKIEH @(X), a 3aTeM, mepeceKas
MOJIYYCHHBIH TpaduK TPSIMBIMH, Tapai-
JeNbHBIMU OCU Ox , TMOJIy4aloT HEoOX0Iu-
Myto uapopmanuio. Bo BTopom — mpoun3Bo-
T TocTpoeHus: rpaduka GyHKuuu y(a)
Ha wiockoctu Oax . [Ipyroil BapuaHT 3TOTr0O
npueMa CBSI3aH C HaXOXKACHHEM Tpaduue-
CKOTO pelIeHUs ypaBHEHHs (HEpaBEHCTBA)
Buma f(x,a)v0, a 3arem ero aHajaWTHUe-
ckoi muatepnperamnueit. [locrpoenue rpadpu-
ka ypaBHeHus f(x,a)=0 c aByms mepe-
MEHHBIMU X U a Ha INIOCKOCTU (Oax ABIA-
€TCSl OCHOBOM JIJIsi OTBETA HA MOCTaBJICHHBIIN
BOIIPOC O PEIICHUSAX YPaBHEHHUS C MapaMeT-
pom. ['padudeckum permeHneM HEpaBEHCTBA
f(x,a)v 0, roe ciMBOJ Vv 3aMEHSET OJUH
U3 3HAKOB > , <, > , < | ABJIAKOTCSA MHOXE-
CTBa TOYEK (00JIACTH) TIOCKOCTH, KOOPIIH-
HaTbl KOTOPBIX VYAOBJICTBOPSIOT JaHHOMY
HEPaBEHCTBY.

[Ipu penieHnn KOHKPETHOM 3a/1a4u KOOp-
JTUHATHO-TIAPAMETPUUYECKUM METOJOM B XO-
Jie pelleHHs] IUIOCKOCTh Oxa pa3duBaercs
Ha «4acTUYHBIE 00JIACTH», BHYTPU KaKIOU
13 KOTOPBIX T€OMETPHUIECKU UHTEPIPETUPY-
€TCSl ¥ pelaeTcs MOCTaBICHHAs 3a/1a4a.

3ameuanue. B dacTHOCTH, TIOHSTHE
«YaCTUYHBIX 00JacTeil» HMCHOJIB3YeTCS MPHU
pelIeHun ypaBHEHUN W HEPABEHCTB, COJEP-
YKaITUX HEU3BECTHBIC MMOJ] 3HAKOM a0COJIIOT-
HOW BEJMYMHBI (3TOT METOJI HA3bIBAIOT Me-
TOJIOM «uacmuunslx obaacmeu»). B cBoro
odepe/b MPU PElIeHUH JIOTapuPMUIECKUX U
MOKa3aTeabHbIX (M HEKOTOPBIX JIPYruX)
YpaBHEHUN U HEPABEHCTB TAKXKE MPHUXOIUT-
csl pa30uBaTh MIIOCKOCTh Oxa Ha 00JIaCTH.

3a0auu euoa av O(x) unu x v y(a)

[Ipu peuieHun ypaBHEHMsI WIM HEPABEH-
ctBa f(x,a)Vv g(x,a) WHOT/IA ymHaeTcs BBI-
pa3uTh OJHY U3 NEPEMEHHBIX B SBHOM BHJIE,
YTO IO3BOJISIET MEPEUTH OT 3a7a4d C rapa-
METPOM K 3ajJiaue 0e3 mapaMmerpa, a UMEHHO
K HCCIIEJOBaHUIO (PYHKUIMOHAIbHON 3aBH-
CUMOCTH OJIHOM MEPEMEHHON OT APYIroi.

Jljig pelieHus: HepaBeHCTB MOJIE3HBIM OY-
JeT HAllOMHHUTb OJHO NPOCTOE YTBEpKIe-
HUEe: TMycTb wuMeercs Trpaduk QYHKIUH
y = f(x), TOrHa MHOECTBO TOUYEK TIOCKO-

CTH, pacIoJIO’KEHHBIX BblllIe rpaduka, Oyaer
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T€OMETPUIECKUM HM300paKEHUEM pEIICHUS
HepaBeHCTBa y > f(x), a uId TOYCK, JIexkKa-
IMX HIKe Tpaduka — HEpaBeHCTBA

y<f(x).

IIpumep 85. (Ix3amenanmonHas pado-
Ta, 1994 r.). [lpu xaxux 3nauenusx a ypas-
HeHue

x*—(4a-2)-|x|+3a*-2a=0
umeem 08a PasiuyHuIX peuleHus?

Pewenue. Ilycte |x|=t, Torma moiy-
YMM KBaJIPaTHOE yPaBHEHUE

t* —(4a -2t +3a> —2a =0,

uMerolee KOpHu ¢t =a uim t =3a—2. Or-
crofa mosrydaeM | x|=a u | x|=3a—2. Ilo-
crpouM rpaduku AByX QyHKIHHA a(x)=|x]|

| x|+2
3

u a(x)= , KOTOpbIE MUMEIOT JIBE 00-

mue touku (—1;1) m (I;1) (cm. puc. 21).
[lepBriii rpaduk (yrojiok) MMeeT «BEpIIH-

Hy» (0; 0), a BTOpOIf — (0;%).

PaccmarpuBasi ceMeicTBO TOPU3OHTAIb-
HBIX TIPSIMBIX, TTOJy4a€M BCEBO3MOXKHBIE OT-
BETHI 1)1 OoJiee oOIIel 3amaun: I KaxK10-
r0 3HAYEHUS g ONPEACIUTE YUCIIO Pa3Ind-
HBIX PELICHUN YPaBHEHUS

x*—(4a-2)|x|+3a* -2a=0.

3HadyeHU g ( 2 ; 1] 1| (t4o0)
rapamerpa a 3 3
Yucno paznuy-
HBIX KOpHEH 3 4 2 4

3HaveHus (—0:0) | 0 ( 0: 2 ]
rapamerpa a 3
Yucno PasIMIHbIX 0 1 )
KOpHeH
)
& 1 %1
II ! ! -
-1 |01 X
Puc. 21

MUDT «Adutypuenty 2011»

3anuiieM OTBET IS UCXOIHON 3a4a4H.

Omeem: 0<a<§; a=1.

3ameuanue. 31ech TOJE3HBIM OKa3aJCs
TOT (aKT, YTO KOPHH KBAJPATHOTO ypaBHeE-
HUS JIETKO BBIPA3HUTh 4epe3 mapamerp (T.e.
JTMCKPUMHUHAHT SIBIIIETCSl KBaJpaTOM HEKO-
TOPOro BbIpaxkeHus). B aToM cinydae cioco6
peleHus], MCIIONb3YIOINUN SIBHBIE BBIpaXKe-
HUS JUIsI KOPHEH, SIBIISIETCS OJAHWUM W3 Hau-
Oonee pammoHanbHbEIX. [locTpoenue rpadu-
Ka ypaBHEHHs CBOJIUTCS K TOCTPOCHHIO He-
CKOJIBKUX MPOCTEHIINX TpaduKOB (YHKIIHII.

IIpumep 86. (MUIT, 2002). /Ipu xaxux
3HAYEHUAX napamempa a umeem poeHo 08a
PA3UYHBIX KOPHSL YPAGHEHUe

Vx+2a® (x> +(2-a)x—2a)=07?

Pewenue. KopHM IaHHOTO YypaBHEHUS

JIOJDKHBI YJIOBJIETBOPATH YCIOBHIO X > —2a’
(ycnoBue  CyllecTBOBaHMSI  KBaJpaTHOIO

KODHS M3 BBIpXKEHHS X+ 2a°). 3ameTnm,
uyto x> +(2—-a)x—2a=(x—-a)(x+2). To-

raa
Vx+2a® (x> +Q2-a)x-2a)=0 &
x>-2a%,
x=-2a’,
=
xX=a,
x=-2.

CnenoBarenbHO, KOPHSMU ypaBHEHHS

2
MOryT OBITH uHMCIAa X, =-2a°, X, =a "

x; =—2. Ilo ycnoBuro 3amaunm TpebyeTcs

HaWTH 3HAYEHHWs IlapameTrpa a, NPU KOTO-
pPBIX ypaBHEHUE HMMEET POBHO [Ba pa3iuy-
HBIX KOpHs. [[1s1 0T60pa MCKOMBIX 3HAUEHU
napaMerpa Ha IUIOCKOCTH (Oax TOCTPOMM
rpadukn  GyHKIMiE x=-2a°, X=a W
x=-2 (cMm. puc. 22). Kaxnmasg npsmas
a = const , napamiensHas ocu Ox , mepece-
KaeT KaXJIblil U3 NOCTPOEHHBIX IPapuKOB, U
OpJIMHATa TOYKH NEPECEYEHUs IaeT 3Haye-
HUE KOPHS MCXOJHOTO YpaBHEHHUS IpPU ycC-
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noBuH, uT0 X >—2a°. Toukn (a, x), Koop-

AVUHATBI KOTOPBIX YAOBJICTBOPAIOT ITOCICI-
HEMY HEpPaBEHCTBY, PACIIOJIOKEHBI Ha TIJIOC-
koctu Oax B BbIACNIEHHON (hoHOM 00IaCTH.

b0

a
§ =—2
! \
R B N A
Ii I: (v .:v -
Puc. 22

NmeeTca nATh KPUTUUECKUX TOJIOKEHUN
ATUX NPSAMBIX:

Da=-2,11) a=-1,1I) a=-0,5,
IV)a=0,V)a-=1.

B »Tux caydasx OHM NpPOXOAAT dYepes
TOYKM IepeceyeHus rpagukoB. Touku
-2,-1,-0,5,0 u 1 pa3dbuBaroT YUCIOBYIO
npsasMyr0o Oa Ha IIECTh NPOMEXYTKOB. Pac-
CMOTPUM KaXIbli U3 HUX:

(1) ae(-0;-2) u(2) ae(-2;-1). Ha
TUX IPOMEXKYTKAaX YpaBHEHHE HMEET TpU
KOPHSI.

(3) ae(-1;-0,5). VYpaBHeHue umeer
nBa KopHs (rpaduk QyHKUuMM x =-2 pac-
MOJIOKEH  HWke  rpaduka  QyHKUUU
x=-2a").

(4) ae(-0,50). VYpaBHeHue wumMmeeT
OJIMH KOpEHb, TaK KakK rpa@uxu (yHKIUN
X=a u x=-2 — HWKe rpadpuka QyHKIUU
x=-2a’.

(5) ae(0;1). VYpaBHeHue wumeeT [Ba
KOpHS (rpaduk QyHKIMH X =—2 — HHUXKE
rpaduka GysKIun x = —2a°).

(6) ae(l;+o). YpaBHEeHHUE UMEET TPHU
KOPHSI.

MUDT «Adutypuenty 2011»

COOTBETCTBEHHO NpPH KAXKJIOM U3 3Haue-
HUM a=-2, a=-1 unim a =1 ypaBHEHHUE
uMeeT JBa KopHs (puc. 15).

Otger. {-2} U[-1;-0,5) U (0;1].
3a0auu euoa f(a,x)v 0

PaccmMoTpuM ypaBHEHUS U HEpaBEHCTBA,
B KOTOPBIX IEPEMEHHbIE X WU a 33JaHbl B
HESBHOM BHJE, M BbBIPa3uUTh KaKylO-ITM00
MIEPEMEHHYIO B IBHOM BUJIE CJIOKHO.

B mpennaraempix 3amadax ypaBHEHHE C
IByMs iepeMeHHbIME [ (a, x) = 0, Kak mpa-
BUJIO, 33/1a€T Ha KOOPJIMHATHOW IUIOCKOCTH
HEKOTOpbIE€ JIMHUU. DTO COCTABIISIET OCHOBY
[P pELIEHUH HEPABEHCTB.

JUis  pelieHuss ~ HEpaBeHCTB  BHJA
f(a,x)v 0 ynoOHO WCTONB30BATH MemMOO
obnacmeii, CyTb KOTOPOIO IIpEJICTaBIICHA
HUKE NPU PELICHUH IPUMEPOB.

Jlnst pelieHHsi ypaBHEHUW WM Hepa-
BEHCTB, COJIEpXKAIlMX 3HaK MOAYJIs, 0OBIYHO
HCIOJIb3YIOT METOJI «4aCTUUYHBIX 00J1acTei.
OcHoBHast ujest 3TOr0 METoJa COCTOUT B
TOM, YTO pEIIeHHE 3aJaud B UCXOJHOU 00-
macti (B YacTHOCTH, Ha IUIOCKOCTH Oxa )
CBOAUTCA K PEUICHUI0 COBOKYITHOCTH CMe€-
IIaHHBIX CcHCTeM (ypaBHEHUH U Hepa-
BEHCTB), HE COJAEpKAIllUX 3HAKOB aOCOIOT-
HOHM BEJWYUHBI, B KaXKJOM YaCTUYHOU OO-
JIACTH, HAa KOTOpbIE pa30MBAETCsl UCXOAHAS
001acTs.

Ilpumep 87. Onpederums roruuecmeso
KOpHeU YpasHeHUsl 3|x + a| + 2|x — a| =2 @6
3aeucumMocmu om sHayeHull napamempa d.

Pewenue. JJlanHoe ypaBHEHHE paBHO-
CHJIBHO COBOKYITHOCTHU YETBIPEX CUCTEM:

x+a=>0, x+a=>0,
1) i x—a=0, 2) i x—a<0,
S5x+a=2; x+5a=2;
x+a<0, x+a<0,
3) Jx—a =0, 4) {x—a <0,
—x—-5a=2; —5x—a=2.

Pemenust mepBoii cucteMbl 00pa3yroT OT-
pe3ok BC (cM. puc. 23), peuieHusi BTOpPO
CUCTEMBI COCTABJISIOT OTPE30K AB, peleHus
TpeThel cucTeMbl JarT oTpe3ok DC u pe-
LIEHUS YETBEPTOU CUCTEMBI — OTPE30K AD.
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TakuM 00pa3zoM, KOOPAWHATHI BCEX TOUYEK
IJIOCKOCTH, MPUHAJUISKAIIMX CTOpPOHAM Ta-
pamtenorpamma ABCD, COCTaBIISIFOT MHO-
KECTBO pelIeHUi AaHHOro ypaBHeHus. Or-
penenum KoopauHatel Touek A, B, C, D.
Jljis 3TOT0 peluM CUCTEMBI, COCTABJICHHBIE
13 YPAaBHEHUH NPSMBIX JIUHAN

1 2
a=-5x+2 (BO), a:—§x+g (4B),

1 2
a=——x—— (DC), a=-5x-2 (4D),
5 5
NePEeCcEeKalOINXCs B BEPIIMHAX Iapajliesno-

rpamma. [omyuum:

L) L1 f11) L)
2°2 33 272 3

. A ,
A ’
1 ,0'\4 X
/, ,, _1 \\ ‘\
Puc. 23

PaccmarpuBas npsmbele a =const B Ie-
PECEUYCHNH C TTapalIeIOrPaMMOM, TIOTydaeM
OTBET.

Omeem. Ilpu a <—-0,5 unu a > 0,5 wer

KopHeil; npu a =—0,5 i a =0,5 oaun

KopeHb; npu —0,5 < a < 0,5 aBa KOpHSL.

IIpumep 88. (EI'D, 2004). Haiimu ece

3HA4Y€eHUsA napamempa a, npu KoOmopbvlx
MHOIMHCECNBO peweHuﬁ HepaeeHcmeda

1_g<§(1_a+2+2_a]

2
X X X X

co0epIHcUmcs. 8 HeKOmopom ompeske Olu-
HOU T u mpu 3mom CO0epHCUmMm KaKou-
HUOYOb ompe30K ONuHoU 4.

Pewenue. 1. IlpeoOpasyem qaHHOE HE-
PaBEHCTBO

Xx—a _ 8(x2 —(a+2)x+2a).

5
X x3

x*(x—a)-8(x—a)(x—2) <0:

3 9
X
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x3(x—a)(x—4)2 <0.

Jis TpadudecKoro pemieHus TOCIeIHEro
HEPaBEHCTBA MCIIOJIb3yeM METO]T 00IacTel.
2. O0o3HaYNM

f(a,x) :x3(x—a)(x—4)2.

Haiinem mymu: x° (x - a)(x - 4)2 =0, x=a,
x =4, x=0. Iloctpoum npsimple B cucTeME

koopauHat Oax (cMm. puc. 24). [lanee ompe-
JeTnsieM 3HaK 3HA4eHUs BeIpakeHus f(a, X)

B onHou m3 obmacteir f(0;1)>0, 3arem

paccraBiiieM 3HaKH B JAPYrux oo0jacTsx, uc-
10JIb3Yys IIPABUIIO 3HAKOYEPEIOBAHMSI.

Puc. 24

3. Paccmotpum o006mactu, BBIJCICHHBIC
¢boHOM M mpeicTaBiAOIIME TpaduyecKu
MHO>KECTBO PELIEHUI MOCJIEIHEr0 HepaBeH-
ctBa. B cimyqae —4 <a <4 MHOXeCTBO pe-
LIEHUI HE COJIEP’KUT OTPE30K JUINHBI 4.

IIppy a >4 MHOXKECTBO pEIICHUN €CTh
o0beMHEHNE IBYX MIPOMEKYTKOB:
(0; H) v (4 a).

Eciu 4 < a <8, TO MHOKECTBO pelieHuit
HE COJCPKUT OTPE30K JIJTUHEI 4.

[Ipu a > 8 MHOXKECTBO peuieHun coaep-
KUT OTPE30K JIMHBI 4, HO HE BXOJUT B OT-
PE30K JIUTUHEI 7.

Ilyctb ae€(—o0;—7), Torna peueHus
(a;0) He comepkarcs B OTpe3Ke JUIMHBI 7.
Ilpu a e [— 7; —4) pemenus (a;0) ynosie-
TBOPSIIOT YCIIOBHIO 331a4H.

Omgem: [-7;-4).
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IIpumep 89. (MU OO, TpeHHpPOBOYHAA
paodora, nexadpsn 2010). Hauimu ece snaue-
HUsL napamempa a , npu Kajicoom u3 Komo-
pbix cucmema

Y2 +xy—Tx—14y+49 =0,
y=ax+]1,

x=>3

umeem eOuUHCMEeHHoe peutenue.

Pewenue. 'pynnupys Wi€Hbl B JIEBOU
YacTH TIEPBOTO YPaBHEHUSI CHCTEMBI, €€
MOYHO Pa3JIOKUTh HA MHOKUTEIN

Y +xy—Tx—14y+49 =
=(y* =14y +49)+ (xy—Tx) =
=(y-1+x(y-N=(y-Ny+x-7).

Torga nepBoe ypaBHEHHE CHCTEMBI paB-
HOCHUJIBHO COBOKYIITHOCTH JIBYX JIMHEHNHBIX
ypaBHEHUU

y=1,

Y +xy-Tx-14y+49=0 <
y=-x+7.

Bropoe ypaBHeHue cucrembl y=ax+1

3a/1a€T CEMEWCTBO TPSIMBIX, MPOXOISIINX
yepe3 Touky ¢ koopauraramu (0;1).
Ucxonnast cucrema OyaeT UMETh €UHCT-
BEHHOE pelIeHHE MpU TeX 3HAUYECHUAX Iapa-
MeTpa @, NMpPU KOTOPBIX COOTBETCTBYIOLIAS
psiMasi U3 3TOr0 CEMEWCTBA MMEET TOJIBKO
OJIHY TOYKY IlepecedyeHus ¢ NpsMou y =7

WA OpsIMON Yy =—x+7 B MNOJYIUIOCKOCTH,

PacCIoIOKEHHOH TIpaBee MpAMoi x =3 (CM.
puc. 25).

y <)
&
//QJ X/
0%
Vars
7 AY N
C
Y //
\\ //
Wit \ y=asx+1
’/ \ \
/ 03, N
‘ N\ X
=
AR X)
\\i</
Puc. 25
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Nmeercst yeTbIpe KPUTHYECKUX IOJIOXKE-
HUS Ui OPSMBIX Yy =ax+1:

I. IIpsamas y =a,x+1 mpoxomut dyepes
touky A(3;7). U3 ypaBHenus 7 =3a, +1
noJjiyqaeM a, = 2.

II. IIpsamas y =a,x+1 nmpoxomut yepes

TOYKY IIepeceueHuss IMpsAMbIX x=3 U
y=-x+7 ¢ xoopauHatamu B(3;4). U3

ypaBHeHus 4 =3a, +1 nomydaem a, =1.
III. Ilpsamas y=a,x+1 mnapannenpHa
npamon y=7,T.e. a, =0.
IV. Ilpamas y=a,x+1 mnapamienpHa
npsmMoun y =-x+7,T1.€. a, =-1.
CoOTBETCTBEHHO, JaHHAs B YCIIOBUU CHUC-

TeMa OyJeT UMETh €JMHCTBEHHOE pEIlEHNE,
eciu npsaMast y =ax+1 OyaeT mpoxoauTh B

obnactu Ha MIocKOCTH (X) BbIIEICHHON

(oHOM, YTO COOTBETCTBYET 3HAUYCHHSIM IIa-
pamerpa —1<a <0 wm l<a<2.

Omeem. (—1;0] U (1; 2].

IIpumep 90. (EI'D 2010, CS). Hatimu
8ce 3HAUeHUus a ., npu Kaxcoom u3 KOmopwvix
ypaenenue

X’ +(a+4) =|x+a+4|+|x—a-4|
umeem eOUHCMEEHHbIl KOPEHb.

Pewenue. Beenem o0o3HayeHUEe
a+4=>b, TOorna ypaBHeHHE IPUMET BU]I

X2 +b> =|x+b|+|x=b|. (¥

Packpoem 3Haku MOayned U IOCTPOUM TI'pa-
(GuKM MOJYy4EeHHBIX YPAaBHEHUN B MJIOCKOCTU

bOx.

x> -b, x> -b,

1) {x>b, &x>b,
x*+b* =2x (x=1)°+b*=1.
x<-b, x<-b,

2) {x>b, &x>b,
x*+b*>=-2b x4+ (b+1)* =1,
x> -b, x=>-b,

3) {x<b, S x2b,
x*+b>=2b xP+(b-1)7=1.
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x < -b, x < -b,
4) {x<b,

x> +b*=-2x

S<x<b,
(x+1)>+b* =1.

I'paduk ypaBHEHUS (*) COCTOUT U3 YETHI-
pex mosryokpyxkHocrten (cm. puc. 26). Ipo-
BOJIS MpsIMbIE, NapaJuIeIbHBIE OCH X , MOJTY-
9UM OJIHYy OOIIYI0 TOYKY C TOCTPOSHHBIM
rpaduxom npu b = -2 unu b =2 . Oynxkuus
a(b) =b—4 c nepemeHHOU b sABIACTCA BO3-
pacTaroiei, Mo3ToMy KaKI0MYy 3HaYEHHUIO b
COOTBETCTBYET €JMHCTBEHHOE 3HAUCHUE 4.
TakuM 00pa3oM HMCXOJIHOE YpaBHEHHE HMe-
€T €IMHCTBEHHOE PEIICHNE NPU a = —6 NI
a=-2.

Omeem: —6,—2.

4. I'eomeTpHYecKue METOAbI pelICHHU S

B cnydyae npumeHeHus rpaguueckux me-
TOJIOB pPEIICHUs] CUCTEM ypaBHEHUU M Hepa-
BEHCTB HCIOJB3yeTCs T€OMETpUYecKas WH-
TepIpeTanusi ypaBHCHUH WM HEPABEHCTB,
CBSI3aHHAs C TEOMETPUYECKHM CMBICIOM
MOJTyJsI, GOPMYITBI PACCTOSIHUS MEXIY JIBY-
MsI TOYKaMU Ha IUIOCKOCTH, HEPaBEHCTBOM
TPEYrOJIbHUKA, WIIM METOJ HarsaHON Trpa-
(budecKoil MHTEPIPETALNH C UCTIOTh30BaHHU-
eM rpaduyeckoro odpasa 3ajayu Ha KOOp-
TUHATHOM TuIockocTu Oxy .

ompe3Ku

Ipumep 91. (Nel6, § 15 coopuuka C5
2011). /[na xascooco 3Hauenuss a peuiums
cucmemy ypasHeHui

x*+a’—14x-10a+58 =0,

Va2 +a* —16x—12a +100 +
+x2 +a’ +4x—20a+104 = 2+/29.

MUDT «Adutypuenty 2011»

Pewenue. 3anuiemM BTOpOE ypaBHEHHE
CUCTEMBI B BUJIE

JE=8)2 +(a—6)* +
+(x+2)* +(a—10)* =2+/29 .

\

XA P ey
1,/ i ‘\\ 1 \\\
8 \\A N
II\‘ O \ \\0,"
1y
4 \\\ \ ’I:
MY
\;
\1O |
0 6 \| | @
) B
| y
Puc. 27

3aMeTuM, 4TO JieBasi 4acTh JTOTO YpaB-
HEHHsI — CyMMa pacCTOSHUH OT TOYKH
M(a,x) no touexk A(6,8) u B(10,-2)
(cMm. puc. 27), mpuyeM pacCTOSTHUE MEXITY
ToukamMu 4 u B paBHO 2429 g nro6oit

TOYKU M, HE IPUHAANIEKAIEH TPAMOU AB

cymma paccrosHun  AM| +M B > 2+/29

(HepaBeHCTBO TpeyrojbpHuka). s Touku
M , npunamiexamen npsaMoun AB cymma
paccrosiuuii. AM + MB =2+/29, TOIBKO B

ciydae, eciii M — Touka oTpeska 48.
YpaBHeHHE NPSAMOM, MPOXOIAIIEH Yepes

5
TOYkKU A ¥ B, IMeeT BUJ X = —Ea +23.
Toukn orpe3ka AB MMEIOT KOOPIMHATHI

(a,—%a+23],rz{e 6<a<l10.

5
[ToncraBnsia  x = —Ea +23 B mepBoe

YpaBHCHHUEC CUCTEMEIL, IIOJIYYUM

2
3443 va—14-2a423]-
2 2

-10a+58=0 < ?az -90a+265=0.

Otkyna
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. 90++/90% —29-265  180+2+/415
- 29 29
2

180—-2+415 <

29

3aMeTuM, 4TO 3HaUYEHUe a, =

< 180—2+/400 140
29 2
er ycsoBuo 6 <a <10.

<5 He yIOBIETBOpS-

180 +2+/415 .
9

Jns 3HadeHuns a, = —————— TOIIy-

2

180 + 2+/441
< 2—9, T.C.

qaeM a,

180 +2+/400 <
29

22 222
7<—0<a2 <——<38. Torma
29 29

) 29 2

_2(180+2«/415]+ 5y _ 217 -5:/415
e ;o

Omeem. Eciint a =

2175415

29

180+ 24/415 o
29 ’

; IIpU OCTAJIBHBIX a pc-

LIEHUH HET.
3ameuanue. 3ameTM, 4TO MEPBOE YpaB-
HEHHE CHCTEMBI MOJYKHO NpeoOpa3oBaTh K

BH]TY
¥’ +a’-14x-10a+58=0 <
& (x=7)7+(a-5)" =4>.
[Tonyunnu ypaBHEHUE OKPYKHOCTH pajguyca
4 ¢ nentpom B Touke O(5;7) (cm. puc. 27).
OTa OKPY)KHOCTh MUMEET €AUHCTBEHHYIO 00-
LIYI0 TOYKY C OTPE3KOM AB .

OKPDYHCHOCHLD U OMPE3OK

Hpumep 92. Haumu ece 3nauenus a, npu
KOMOpbIX cucmema ypasHeHuil

X2+ 7 +64+16x +1x* +1 +36—12y =10,
x2+y2 :aZ
umeem ()661 PEULEHUA.

Pewenue. 3anuuieM nepBoe ypaBHEHHE
CUCTEMBI B BUJIE

JE+8) 417+ +(y—6)* =10.

MUDT «Adutypuenty 2011»

Ilycte M (x; y) — TOukKa KOOpIMHATHOMN

IJIOCKOCTH (CM. puc. 28), Tora JieBas 4acTh
9TOTO YpPaBHEHHsI €CThb CyMMa PacCTOSIHUH

or toukn M qo Touek M (-8;0) wu
M,(0;6).

Y

[ 2

NS
Q
=Y

Puc. 28

Tak Kak paccTOsTHUE MEXKy TOUKaMu M
nu M, paBHo 10, To xoopauHaTel TOUYkH M

YIOBIETBOPAIOT IIEPBOMY YPaBHEHHUIO CHC-
TE€Mbl B TOM U TOJBKO B TOM cCllydae, KOrjaa
M nexur Ha otpeske M M,. B camom ne-
ne, ecim M He NPUHAMISKUT MNPAMOU
M M,, T0 yKka3aHHasg CyMMa DPAacCCTOSHUU

6onbiie 10 (HepaBeHCTBO TpeyroyibHUKaA). B
ciydae, Korjaa Touka M JIeXKUT Ha IpAMOM
M M, Bue otpeska M, M,, sta cyMMa Tak-
xe Ooubiue 10.

Bropoe ypaBHeHHUE CHCTEMBI X° + ) = a’

3a/1aeT CEMENCTBO OKPYXHOCTEH paamyca
|a| ¢ meHTpoM B Touke O. YCIIOBHUIO 331291

OyZleT yIOBJIETBOPATh OKPYKHOCTb, UMEIO-
mas e o0lue TOYKU ¢ oTpe3koM M M, .

3TO BO3MOXKHO, €CIIM PATUYC OKPYKHOCTH
|a| Oymer Oomblle paamyca, MPH KOTOPOM
OKPYKHOCTb KacaeTcsi otpeska M M, (B
3TOM cily4ae |a|=h, rue h — BeIcoTa B Tpe-
yroasauke OM M, , onynieHHas u3 Touku O
6-8 24
—=—0mu

Ha M M., (cwm. puc. 28), T.e. h= =
M, (em. p ) 10 5

MeHblIe Wi paseH OM, , 1.e. |a|<6.

24
Orcrona ?<|a|£6.

Omeem. —6Sa<—%, %<a£6.
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OKDYXCHOCHb U RPAMAS

Hpumep 93. Haumu ece 3nauenus napa-
mMempa a, npu KaxcooM u3 KOmopwvlx cucme-

2 2
. xT+y =1
Ma ypagHeHull umeem eouH-
xX+y=a
cmeeHHoe peuieHue.

Pewenue. 306pa3um B 0HON KoOpIu-
HAaTHOM IUJIOCKOCTH TpadUKH, 3a/JaHHbIE
YpaBHEHUSMH CUCTEMBI (CM. puc. 29).

Ha pucynke BugHO, 4TO cucrema Oynaer
UMETh €IMHCTBEHHOE pELIEHUE, €CIH Mps-
Masgs y=a—X Kacaercsi OKpYXHOCTH
x*+y® =1 u ee peleHusaMHu OYIyT KOOp-
nuHATEI Toyek E u D.

Haiinem 3Hauenue a, mpu KOTOPOM Hpsi-
Masi KacaeTrcs OKPYXKHOCTH, JUIsl 4ero pac-
CMOTPUM paBHOOEAPEHHBIM MHPSIMOYIOJib-
HbI TpeyroabHuk ODA (3T0 nelcTBUTENb-
HO Tak, 0O mpsMas y =—Xx, a 3HAUUT U

npsiMasi y =a — X, COCTaBJISIOT C IOJIOXKH-

TCJIBHBIM HaIIPpaBJICHUEM OCH Ox yroia B
45°). Tak xak OD = AD =1, no teopeme

[Tudaropa nonyuaem a = 04 = V2.
Torga BTOpO€ 3HaUYECHHUE @, IPU KOTOPOM
nmpsamMass y =a—XxX KacCacTCad OKPYKHOCTHU

x* +y? =1, Gyzer pasHo (—/2).
VA
2]

|

D
; _1/- B: =
) 0J1 2 X
E

-2+

Puc. 29
Omeem: q = iﬁ.

IIpumep 94. (MUOO, nmarsHocrudye-
ckast paodora, 2011). Haumu ece 3nauenus
napamempa a, npu Kadcoom u3 KOmopwvlx
cucmema

|x+2y+1|<11,
(x—a)’+(y—-2a)’ =2+a

umeem eOuUHCMEeHHoe peuterue.

MUDT «Adutypuenty 2011»

Pewenue. (1-t1 cnoco6). HepaBeHCTBO
CHCTEMBI 33/JlaeT T0JIOCY C TpaHHUIAMU-
npsMeiMud - x+2y =10 u x+2y=-12.

YpaBHEHHE CUCTEMBI NIPU a < —2 HE OIpe-

neneHo. Ecomm  a=-2, 71O ypaBHEHHE

(x+2)>+(y+4)>=0  3amaer  TOuUKy

C(-2;—4), npuHaIekKallylo IO0J0ce, TaK

KaK BBITIOJIHSAETCS

| 2-8+1|<11 (cm. puc. 30).
IIpn a > —2 ypaBHEHHE CHCTEMBI 3a7acT

HEpaBEHCTBO

YA
8t/
N_ /'IM
4aPNE
21/
—t ;0' ——+— ————
4-2/12 46 810~ ¥
/C___4
4,6
/,ll #_8
Puc. 30

OKpPY>KHOCTb ¢ 1leHTpoM M (a, 2a) u paauy-

coM 7 =+/2+4a . OKpyKHOCTb OyIeT UMETh
€AVMHCTBEHHYIO TOUYKY C ITOJIOCOW, €CIIU OHA
OyZeT KacaTbCs IOJIOCHI, U LEHTpP €€ Mpu
3TOM OYJET JIeKaTh BHE MOJIOCHI.

[leHnTpsl ceMeicTBa OKpPYKHOCTEH, 3a-
JAHHBIX YPaBHEHHEM CHCTEMBI MpU a > —2,
JeXar Ha NnpsMoil y = 2x, KoTopas mepece-

KaeT npsimyro x+2y =10 B Ttouke B(2;4) u

MPSAMYIO
A(-2,4;—4,8). OKpyXHOCTh OyAeT KacaThb-

x+2y=-12 B TOYKE

Csl MOJIOCHI B TOYKAaX 4 Wi B, 1pu 3TOM B
[IEpBOM ciydae adciycca LHEHTpa OKPYKHO-
cti a <-2,4, a BO BTOpoM — a > 2. Touka

A He NOIXOOUT, TaK KaK 3HayeHHUE
a<-2,4. Tak Kak TOYKa B NPUHAIICKHUT

OKPYXXHOCTH, TO IMEEM

2-a)*+(4-2a) =a+2.
Otcioma mosryqaeM KBaJpaTHOE ypaBHEHHE
5a*> —2la+8 =0, xopHH KoToporo a = 1,2

(HE YHOBJIETBOPSAIOT YCIOBHIO @ >2) WU
a=3.
Omeem: —2;3.
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3ameuanue. Jlpyroit cmoco® pernieHus
3aJlaud CBSI3aH C NPUMEHEHUEM (QopMyIbl
paccTosiHus OT Touku M (x,, y,) 1O mps-

MOH [, 3aJJaHHOM Ha KOOPJAWHATHOM TUIOCKO-
ctu Oxy ypaBHeHueMm ax +by+d =0:

| ax, + by, +d |
Na* +b? .

Paccrosaue ot nentpa M (a, 2a) okpyx-

p(M, 1) =

(*)

HOCTH 10 mipsimoit  x+2y—10=0 paBHO

pamuycy r=+2+a. Orcioma mnomgydaem
OJTHO ypaBHEHHE

la+2a—10] _2+a
V1P +2°
C KOpHAMHU a =1,2 nmm a =3.
Paccrostnue ot uentpa M (a, 2a) okpyx-
HOCTH JI0 BTOpoH mpsimoir x+2y+12=0

paBHO paauycy r =+/2+a . Orcroga noiy-
yaeM BTOPOE ypaBHEHHE

la+2a+12|

N1+ 27

HE UMEIOIIEE KOPHEN.
®opmyny (*) Jerko Mmoiaydutb u3 ¢op-

2+a,

MyJBl PacCTOSIHHA OT TOYKH M (x,, ¥, Z,)

70 IUIOCKOCTH O., 33JJaHHOH B MPSMOYT0JIb-
HOH cucteme koopauHat Oxyz ypaBHEHUEM
ax+by+cz+d =0 ([1], ctp. 116):

|ax, +by, +cz+d |
Nal +b* +¢?

JIeCTBUTENIBHO, YPaBHEHHE

p(M, 1) =

()

ax+by+d=0

3aJaeT TUIOCKOCTh O, TEPICHIUKYISPHYIO
wiockoctn Oxy. Ilepecekas IIIOCKOCTH O
IUIOCKOCTSIMU Z = ¢, TIOJIydaeM IpsiMbie. B
ciydae z = () mosrydaeM IpsMYIo, 3aIaHHYIO
Ha IJI0CKOCTHU Oxy ypaBHEHUEM
ax+by+d =0. Iloatomy paccTosiHue OT
TOYKH M(x,, y,) 10 IPSAMOi
ax+by+d=0 B muockoctu Oxy paBHO
paccTossHMIO OT TOo4YkHn M (x,, y,,0) 1o

IJIOCKOCTH O, 3aJaHHOM ypaBHEHUEM
ax+by+d =0. Orcrona u3 GpopmMymbl (*%*)

noixydaem hopmymy ().

MUDT «Adutypuenty 2011»

OKpyycHocmu (Kpyau)

Ipumep 95. Ilpu xaxkux 3nauenusax na-
pamempa a cucmema HepaseHcme

x*+y’+4x+2y<a’ -5,
x'+y? —8x—14y>4a’ +12a-56
umeem eOUHCMEEeHHOe peuleHue.

Pewenue. Jlannyro CUCTEMY MOKHO 3a-
MUCATh CIEAYIOMNUM 00pa3oM:

(x+2)*+(y+1)° <a?,
(x=4)°+(y-7)" 2(2a+3)’.
IIpn a =0 cucrema npuMer B
(x+2)* +(y+1)* <0,
(x=4)°+(y-7723"
n Oyzner HMMeTh €JAMHCTBEHHOE pelICHHE

(=2;-1).

y A

Puc. 31

IIpu a #0 mnepBoe HEPAaBEHCTBO CHUCTE-
MBI 33JlaeT KPyr pajauyca |a| ¢ IEHTPOM B
touke A(—2;—1), BTOpOoe€ HEpPaBEHCTBO —
BHEITHOCTh Kpyra paamyca |2a+3| ¢ meH-
TpoM B Touke B(4;7), BKIO4asi U IpaHUIly
storo kpyra. IIpu a =-1,5 BTOpOMYy Hepa-
BEHCTBY CHUCTEMBI YIOBIETBOPSIIOT KOOP/IH-
HATBI BCEX TOYEK IIOCKOCTH.

PaccrosHne mexay neHTpamu 3TUX Kpy-
rOB PaBHO

AB = J(4+2) +(7+1)* =10.

EnunctBenHoe pemenue cucrema Oyuer
HMETh B CIIy4ae, €ClIu Kpyr C LEHTPOM B
TOUKE A COJEPKHUTCS BHYTPH Kpyra C I€H-
TPOM B TOUKE B M KacaeTcs ero rpanuusl. B
3TOM CJIydae KPyTrW KacaroTcs, 1 KOOpAUHA-
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Thl TOukH KacaHus C — eIUHCTBEHHOE pe-
meHue cucremsl (cM. puc. 31). Jlannas cu-
Tyalusi BO3MOXKHA, €CITH

la|+10=|2a+3].

Pemrag nocienHee ypaBHeHHe, MOJy4UM
a=-13una="7.

Omeem. —13;0;7.

Ipumep 96. MDPTU, 2008). Haiimu sece
3HaQYeHus. napamempa a, Npu KOMOPbIX
cucmema

x2+y2+49£10(|x|+|y|),
x'+y’—dx=a’ -4
umeem xoms Ol 0OHO peuieHue.

Pewenue. Jlannas cucrema Oyjaer pas-
HOCHJIbHA CJIEJYIOIIUM CUCTEMaM

(x* =10| x| +25)+(y* =10| y | +25) <1,
=

(x* —dx+d+y’ =a’

(x[=5+(y|-57<1, (1)
(x=2)+y*=a’. (2)

IIpu x>0, y >0 nepaBenctso (1) cuc-
TEMBI 3a7aeT Kpyr paauyca | ¢ LEHTpOM B
touke O, (5;5) . Ilockonbky s 000 ma-
pBl uncen (x, y), yAOBIETBOPSIOIIEH Hepa-
BeHCTBY (1) mapsr uucen (—x, y), (x,—y),
(—x, —y) TaKxe yIOBJIETBOPSAIOT HEpPaBEH-
ctBy (1), TO TeomMeTpUYECKOE MECTO TOYEK
F, mnockoctu Oxy, KOOPAMHATH KOTOPBIX
yIOBIETBOPAIOT (1) — TOUKK YeThIpeX Kpy-
roB paauyca 1, BblIeJIeHHbIX Ha puc. 32 ¢o-
HOM.

['eomeTpuyeckoe Mecto Touek F, mioc-
koctr Oxy, KOOPAMHATHI KOTOPBIX yIOBIIE-
TBOPSIIOT YPaBHEHUIO (2) — TOUKU OKPY>KHO-
CTH pamuyca |a| ¢ TEHTPOM B TOYKE
M (2;0). Torna (cm. puc. 32):

MO, = MO, =+/(5-2)* +(5-0)> =+/34,

MO, = MO, = [(-5-2)* +(5-0)* =74 .

JUis  KacaroLuxcsi OKPYXKHOCTEH crpa-
BEJUIMBO YTBEP)KICHHE: «UX LIEHTPBl U TOU-

MUDT «Adutypuenty 2011»

KM KacaHWsl JISKAT Ha OJHOU mpsimoity. Crie-
JoBaTeIbHO, (CM. pucC. 32):

MA=MO, — A0, = /34 -1,
MB = MO, +OB, =~34 +1,

MC=+74 -1 u MD =74 +1.

Tak kak \/3_4<6, \/7_4>8, TO
V34 +1<6+1=8-1<+/74 1.
7 AT | LB
,1')<_ ~ 5 1 N N
Y/ QIAC > T 3

|
(9]
LT | T~

\\ 3 N P~ U4 ,
D < -5 7
N, ~ rd

N ~ ’
Ny e S 0 O
N bt
~
Puc. 32

Cucrema OyAeT HMMETh peIlEHue, €clu
MHOXkecTBa F| U F, MMEIT X0Ts OBl OJHY
00LIYyI0 TOUYKY. DTO BO3MOXHO, €CIH PaUuyC
OKpPY)KHOCTH, PaBHBIH |a |, MHOXecTBa F),
YIIOBJIETBOPSET HEPABEHCTBAM:

V34-1<|a|<34 +1
V74 -1<|a|< V74 +1.

Omeem: nipu |a|e[\/3_4—1;\/3_4+1]u

U4 -1;4/74 +1],

IIPU OCTAJIBHBIX @ PELICHHUN HET.

HIJIIN
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cummempudecKue 6blparxcenun

[IpuBenem cBoiicTBa rpaduka ypaBHEHUs
¢o(x;y) =0, rne Beipaxkenue @(x;)y) obma-
JaeT CUMMETpUENH OTHOCUTENLHO 3HaKa, JIU-
00 cuMMeTpuell OTHOCUTENIBHO MEePEeCTaHOB-
KU TIEpEMEHHBIX.

I[lyectb G -
o(x;y)=0.

1. Ecmm o(—x; y) =o(x; y), 10 Tpadux G

UMeeT och cummetpun Oy.

2. Ecmm o(x; —y) = o(x; y), To rpaduk G
nMeeT och cummetpun Ox.
3. Ecm @o(—x; —y) =o¢(x; y), To rpadux G

uMeeT HeHTp cumMmeTpuu O.

4. Ecmm o(y; x) =o(x; y), 10 Tpaduk G

rpaduKk  ypaBHEHHUS

WMEET OCh CUMMETPHUH MPAMYIO ) = X .

Ipumep 97. Ilpu kaxux Oeticmseumenv-
HbIX 3HAYEHUSIX napamempa a cucmema

3| x|+2|y|=12,
x’+y’=a
umeem HauboabuLee YUCIO peuleHun?

Pewenue. Ypauenne 3|x|+2|y|=12

3agaeT pomO, TOUYKA MEpecedeHus JHaroHa-
neil kotoporo — Havano koopausHat (0;0),
0OA=4, OB =06 (cMm. puc. 33).

B

Puc. 33

Boipaxkenus 3|x|+2|y| u x*+y° He
MEHSIOT CBOM BHUJ IPH 3aMEHE X HAa —X W
y Ha —y. [loaTomy poM0 U OKpYKHOCTh
uMeroT obmue ocu cummerpun Oy u Ox.
Tak Kak OKpY)KHOCTb C HpPSIMOM (OTPE3KOM)
MOJKET HMETh camMoe OoJIplliee IBe OOIIme

MUDT «Adutypuenty 2011»
[TonpoOHas nHpopMaIUs 0 T0BY30BCKOW MOJATOTOBKE U

TOYKH, TO JaHHAs CHCTEMa WUMEeT HauOOoJIb-
niee 4YMCJIO PELICHWH, KOrJa OKPYKHOCTh
x*+y® =a mnepecekaeT KakIyl0 CTOPOHY
pomba B ABYX BHYTPEHHUX TOYKax (oOriee
KOJIMYECTBO — BOCEMb TOYEK). ITO BO3MOXK-
HO TOT/Ia, KOT/Ia PaJnyC dTOW OKPYKHOCTH
(r= Ja ) OoJibllle MOJIOBUHBI €T0 MEHBIIEH
JMaroHaJIH.

PaccmoTpum Tpeyronbauk AOB: BbicOTA,

IIPpOBEJICHHAsl K THUIIOTeHy3e AB, paBHa

OB -04
h=—— TIe
AB

AB = /4% +6* =4/52, h:%. 3naunr,
%<\/Z<4 WA %<a<16.

Omeem: a c (ﬁ, 16].
13

Ipumep 98. Ckonvrko pewenuii umeem
cucmema ypagHeHuil

0OA=4, OB=6,

2 2
X +y =1
[ x[+]yl=a
8 3asUcUMOCmU Om 3Ha4eHuti napamempa a?l

Pewenue. Otmernm, uto npu a < 0 BTO-
poe ypaBHEHHE He umeeT peuieHuil. Eciu
a =0, ToO BTOpO€ ypaBHEHUE UMEET pelle-

Hue (0; 0), HO OHO HE SIBJISIETCSl peIICHUEM
nepBoro ypasHenus. Ilycts a > 0. I'padu-
KOM II€PBOTO YPaBHEHUS CUCTEMBI SBIISICTCS
okpyxHOCTb ¢ 1ienTpoM (0; 0) u paguyca 1.
BTopoe ypaBHeHuUe 3a/1aeT CEMEMCTBO rOMO-
TETUYHBIX KBAJPATOB C IIECHTPOM FOMOTETHH

(0; 0) (cm. puc. 34).

Puc. 34

Beipaxkenus |x|+|y| u x° +y° He Me-
HSIOTCS IIPY 3aMEHEe X Ha —X M y Ha — ).
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3HauuT, KBaJpaT U OKPYKHOCTb UMEIOT 00-
e ocu cummerpun Oy u Ox, U OKpyX-
HOCTb C MIpAMOI (OTPE3KOM) MOXKET HMEThb
nBe oOuiue Touku (mepecedeHue), oy 00-
IIyI0 TOYKY (KacaHue), He UMETh OOIINX TO-
YeK, TO JJaHHasi CUCTEMa MOXXET UMETb YeT-
HOE KOJIMYECTBO PA3JIMYHBIX PELIECHUH, WIH
HE UMETh PEUICHUM.

Ecnu kBagpaT HaxoauTcs BHYTPH OK-
PYXHOCTH, TO CUCTEMa HE UMEET PELICHUM.
Korpaa kBaznpar okaxkeTcsi BIUCAaHHBIM B OK-
pyxHOCTh (mpu a=1), cucrema Oyner

uMeTh uyeTbipe peuieHus. llpu a =2
KBajpaTr OyJIeT ONMCaHHBIM OKOJIO OKpPYX-
HOCTH U PELIEHUH CHUCTEMBbl CTAHET OISTh
yerbipe. Eciu Oparh mpoMexyTouHble 3Ha-
yerust a € (l; \/5), TO KaxJas CTOpOHA
KBajpaTa MMEET JBE OOIIMe TOYKU C OK-
PYXKHOCTBbIO, a 3HA4UT, cucreMa Oyaer
MMeTh BoceMb pemieHud. [lpu a > V2 cue-
T€Ma pEelICHUN HE UMEET.
Omegem: Ilpu a <1 v a > V2 pelieHui
HeT;
npu a=1 wm a = V2 - YETBIPE PEIICHHUS;
mpu 1<a< V2 - Bocems peuieHui.
Ipumep 99. Haiumu 3nauenus napa-

Mempa a, npu KOMopwvlX cucmema ypase-
Hu

2 2
x4y =1,
y-lx|=a
umeem po6HO 08a PA3IUYHBIX PEULEHUSL.

Pewenue. llepBoe ypaBHEHHE CHUCTEMBI
3aaeT OKPYXKHOCTh paguyca 1 ¢ meHTpoMm
(0; 0). Bropoe ypaBHeHHE y =| X |+a 3amaer
CEMENCTBO «YTI'OJIKOB)» C BEPIIMHOW Ha OCH
Oy (cm. puc. 35). Tak Kak BBIPaKECHUS
x*+y° U y—| x| He MEHSIOTCS TIPU 3aMeHE

X Ha —X, TO TpayiKu ypaBHEHUN CHCTEMBI
MMEIOT O0IIyI0 OCh cuMmeTpun x = 0.

PaccMoTpuM ciydail kacaHUST OKPYXKHO-
CTH U yTJIa.

Tak kak LAOB =45°, OA= AB =1,

OB:\/E, TO a:—ﬁ.

W3 pucyHka BUIHO, YTO YCIOBHUIO 3aJla4l
YIOBJIETBOPSAIOT  CIELYyIOIIME  3HAYCHHUS

ae {2 U(-L1).
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Omeem: {—\/5} v (-11).
YA

Ss)
N A
=Y

Puc. 35

IIpumep 100. (IIpoOHbIT BapuaHT Ne
51 ot ®UT, EI'D 2011). Hatimu sce 3uaue-
HUSL napamempa a, npu Kaxcoom u3 Komo-

DPbIX cucmema ypasHeHui

X2 +12x+]| y|+27=0,
¥+ (y—a)y+a)=-12(x+3).

a) umeem pOBHO 08a PeuleHUs;

0) umeem posHo uemuvlpe peuieHus,
B) UMeem POSHO uwecmyb peuleHull;
T) umeem pogHO 80CeMb peuleHUll,
1) He umeem peuleHuil.

Pewenue. llpuBeneM HaHHYIO CHUCTEMY
YpaBHEHUH K CIEAYIOIIEMY BUTY

|y 1=9—-(x+6)%,
(x+6)>+y* =a’.

[lepBoe ypaBHEHHE CHCTEMBI 3a/1a€T Ipa-
¢buk, cocroamuid U3 vactei mapadon (Bep-
muHbl (—6;—9) u (—6;9)), cuMMeTpUYHBIX
OTHOCHUTEJIBHO ocu Ox U oOnajnaromen
OChI0 cMMMeETpuu x = —6. Bropoe ypaBHe-
HUE CHCTEMBI 33J]a€T CEMEWCTBO OKPYKHO-
creit (mpu a #0) ¢ nearpom (—6;0) u pa-
IMYCOM 7 =|a|, W TaKkkKe HUMEIOIUX OCH
cummerpuu x =—-6 u y =0. [losaTromy rpa-
(UK epBOTO ypaBHEHUSI MOXKET UMETh YeT-
HOE KOJIMYECTBO OOIIMX TOYEK C OKPYKHO-
CTBIO, JIN0O HE UMETh OOIIMX TOUEK.

I'paduk mepBoro ypaBHEHHsS] CUCTEMBbI
IIEPECEKAET OCh X B JIBYX TOYKaX, KOTOPbIE

HalileM wu3 ypaBHeHus 9—(x+6)> =0:
x=-9 wm x =-3.
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Ha pucynke 36 wusobpaxeHbl ocoOble
CITy4au PacIioyIOKEHHUS OKPY)KHOCTH.

1. OKpyXHOCTb NPOXOJUT YEpe3 TOUYKU

YA
10

Puc. 36

(—6;—9) m (—6;9) wm wumeer paaguyc
r=lal=9.

2. OKpYy)XHOCTb MPOXOJUT 4YEpe3 TOUYKU
(-9;0) m (-3;0) wm wumeer paauyc
r=lal=3.

3. OxpyxHOCTh Kacaercsa mapabon. s
HaxOXICHUA paanryca OKPYKXKHOCTH B 3TOM
cllydae JOCTaTOYHO PAacCMOTPETh YeTBEp-

TYIO 9acTh KOH(UTYPAIHH, PACTIOIOKEHHYIO
BoOmactn —6<x<-3, 0<y<9.

Cucrema OyaeT UMETh BUT
y=9-(x+6)",
(x+6) +y*=a’,
13 KOTOPOH MCKITF0YaeM MIEPEMECHHYIO X :
¥ =y+9-a’=0.

UToOBI OKPYKHOCTH UMeEJIa ¢ TapaboIoit
€IMHCTBEHHYIO OOLIYI0 TOUKY B pacCMaTpH-
BaeMoil 00;1aCTH, IOCTAaBUM YCIOBHUE JUIS
AUCKpUMHHAHTAa

D=1-409-a’)=0.

35

Otcroma r:|a|:T.

TakuM 00pa3om, OKPYXKHOCTbH (B 4aCTHO-
CTH TOYKA) HE UMEET OOIIMX TOUYeK C rpadu-
KOM (COCTOSIIIIMI U3 yacTei mapaboi), eciu

35
0£r:|a|<7 wm r =|a|>9; umeer:

MUDT «Adutypuenty 2011»

JIB€ pa3iuuHble OOLIMe TOYKU MpuU
r=lal=9;
POBHO  WIECTh
r=lal=3;

o0lMX TOYEK Mpu

POBHO BOCEMb OOMIMX TOYEK HpH

V35

—<r=|al <3;
2

POBHO 4eThIpe OOIIME TOYKH TMpHU

V35

F:|a|:TI/IHI/I3<F=|LZ|<9.
V35 35
Omegem: nipu a € (—0;—9)U| ———;—— |V

2 2
U (9;+ o) perieHuii HeT;
npu a =19 nBa peuieHus;
npu a € (-9;-3) v —@;@ u(3;9) -
2 2
YeThIpE;
Ipu a =+3 — IIECTh;

VB (33

) 7;3 — BOCEMb.
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Yupaxuenust

1. (MI'Y, 2002). [Tpy kakux 3HaYCHHSX Ia-
pamerpa b ypaBHEHHE

Ix+b—(2-+/3)b-23=b'x—b*(b++/3)
“MeeT 0ECKOHEUYHO MHOTO KOpHEH?

2. (MTY, 1982). lnsa kakux 3HAYEHUU a
pelIeHne ypaBHEHUS

10x—-15a =13—-5ax +2a
ooJpie 27

3. (MUOIT, 2003). Haiimure HanMeHbIIEE
I1eJI0€ YHUCIIO @ , IPH KOTOPOM YpaBHCHHE

3x* =9x+a* =0
HMMeEET XOTs ObI OJTHO PEIICHHE.

4. (MI'Y, 2003). Haiimute Bce 3Ha4YCHHS
napamerpa a, MpPH KaXJIOM U3 KOTOPBIX
ypaBHEHUE

ax’* +(a+Dx+1=0
MMEET €IMHCTBEHHOE pEIlICHHUE.
5. Ilpn Kakux 3HAYEHUSX a ypaBHEHHUE
ax’* —x+3=0
MMEET €IMHCTBEHHOE perieHue?
6. IIpy kakux 3HAYEHUSIX a ypaBHEHHUE
(a=2)x> +(4-2a)x+3=0
MMEET €IMHCTBEHHOE perieHue?
7. Ilpy Kakux 3HAYEHUSIX a ypaBHEHHUE
ax’* —4x+a+3=0
uMeeT 00Jiee OHOTO KOPHSI?
8. IIpn Kakux 3HAYEHUSAX a ypaBHEHHUE
a(a+3)x> +(2a+6)x-3a-9=0
nMeeT 0oJiee OHOTO KOPHSI?
9. (MUDT, 2002). Haiinure Bce 3HAYCHUS
napamerTpa a, Ipu KOTOPbIX YpaBHEHUE:

3
a) x° —Exz —6x+a =0 umeer pOBHO OJMH

KOPCHB;
6) x’ —3x* —24x+a=0 WMeeT POBHO JBa
Pa3IMYHBIX KOPHSL.

10. (MTI'Y, 1990). Haiinure Bce 3Ha4YCHUSA
mapamerpa a, OpH KaXIOM U3 KOTOPBIX
ypaBHEHUE

(a+Dx*+(a+2|-|a+10])-x+a=5

MUDT «Adutypuenty 2011»

MMEET JiBa PA3JIUYHBIX IOJOXKUTEIbHBIX
KOpHS.

11. (MI'Y, 1992). Ilpu xakux 3HAYECHHSX
napameTpa a cymMma S KBaJpaTOB KOpPHEH
YpaBHEHUSA

x*+2ax+2a* +4a+3=0
sBisieTcss HamOosbmei? Yemy paBHa 9Ta
cymma?
12. (M®TH, 2003). Haitgute BCe 3Ha4YCHUS
a, TIpY KOTOPBIX YpPaBHECHUE

ax’ +(4a—-T)x+4a-5=0
MMEET B TOYHOCTH OJMH KOPEHb Ha OTPE3Ke

[—4;0].

13. (MHOO, 2010). Haitqute Bce 3Ha4CHUS
rnapameTrpa @, Ipu KakJIOM U3 KOTOPBIX BCE
KOpPHU ypaBHEHHS

3ax® + (3a3 -124° —1)- x—a(a—4)=0
YIIOBJIETBOPSIOT HEPaBEHCTBY | x | < 1.
14. JIns xaxaoro 3Ha4YeHUs THapameTrpa a
YKQKUTE KOJIMYECTBO KOPHEH ypaBHEHHSI
a) x|x-2|-a=0; 6)|x*—5x+4|+a=0.
15. (MTI'Y, 2000). Haiinute Bce 3Ha4YCHUSA
a , IpA Ka)XJIOM U3 KOTOPBIX YPaBHEHUS

Qa-1Dx*+6ax+1=0u ax’ —x+1=0

UMEIOT OOIIUI KOPEHb.

16. Haiinute Bce 3HaueHUs mapamerpa a,
IIPH KOTOPHIX YpaBHEHUE:

a) (a—2)x*-2ax+2a-3=0 umeer nBa
Pa3IUYHBIX KOPHS OJTHOTO 3HAKA;

6) (a’+3a-4)x"—Ba+)x+1=0 umeer
JIBA PA3IMYHBIX KOPHSI, PACIIOJIOKEHHBIX 10
pa3HbIE CTOPOHBI OT yucia 1.

17. (MHAIT, 2003). Haiinure Bce 3HAUCHUS
napamerpa a, Ipyu KOTOPBIX YPAaBHCHHE
5x* +7ax+2a’> =0
UMeEET XOTs ObI OJTUH IEJbI KOPCHb.
18. (EI'D, 2007). HaiinuTe Bce 3HaYCHHS a ,

IS KOTOPBIX TIPU KKIAOM X W3 TPOMEXKYT-
ka [-3;-1) 3HAYEHUE  BBIPAKEHUS

x* —7x* =3 He paBHO 3HAYEHMIO BHIpAXKe-
HUA axz.
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19. (MI'Y, 1996). Ilpu kakux 3HAYEHUSX
rnapamMerpa a ypaBHCHHE

(X*—x+a’+2)* =4a’(2x* —x+2)
MMeEET POBHO 3 pa3InYHbIX pelieHns?

20. (MIY, 1997). [Ipn Kakux 3HAYEHUSIX A
ypaBHEHUS

Qx—-1a’ —(x* —x+1a—(x’ —4x* +3)=0
"
(5-3x)a’ +(5x° —=5x —2)a -
—(2x -8x*+6)=0

HE UMEIOT OOIIEro pemeHus ?
21. [Ipy Kakux 3HAYEHUSAX a ypAaBHEHHUE

x'—ax+1 _

x+3

0

MMEET €IMHCTBEHHOE perieHue?

22. (Ox3ameHanuoHHasi padora 3a Kypc
cpeanelt mkoJbl, 2000 r.). [Ipu kakux 3Ha-
YCHUAX m HUMECT GHHHCTBCHHBIﬁ KOPCHb
ypaBHEHUE:

a) 1999* —4-1999* —3m+m* =0;
6) 2000** —6-2000" + m* —8m =07
23. (Ox3ameHaunuoHHasi padora 3a Kypc

cpeaneil mkoJbl, 1994 r.). [Ipu xakux 3Ha-
YCHUAX a YPaBHCHUC

x*—=Ba-1)|x|+2a* -a=0
MMEET YEThIPe PA3IMYHBIX PEIICHUS?

24. (MI'Y, 1994). IIpu xakux 3HAYEHUAX A
ypaBHEHUE

2a(x+1)°—|x+1|+1=0
HMMEET YEThIPEe Pa3INYHbIX PELICHUS?

25. (MI'Y, 2003). IIpy kakux 3HAYCHHUSIX
rnapameTpa a ypaBHCHHE

2|x-9a|-2a>+35+x=0

He umeeT pewmeHnit? [Ipu kakux 3HaYEHUSX
napaMeTrpa a BCE€ PELIEHUs 3TOr0 ypaBHE-
HUS IPUHAJUIEKAT OTPE3KY [— 30; 63]?

26. (MI'Y, 2005). Haitagute Bce 3HAYCHHUS a,
MIPU KKJIOM U3 KOTOPBIX YpaBHEHHUE:

a) 4x—|3x—|x+a ||:9|x—3| MMEEeT JBa
Pa3IMYHBIX KOPHS,

0) 3x+|2x+|a—x||=7|x+2| UMEET XOTS
ObI OJINH KOPEHb.

MUDT «Adutypuenty 2011»

27. (MI'Y, 2005). Haiigute Bce 3HAYCHHS
a , IpU KaXJIOM U3 KOTOPBIX yPaBHEHUE

Sx—[3x—|x+a||=10|x-2]

HAMEET XOTsI OBl OJIMH KOPCHb.

28. (MI'Y, 1992). Haiigute Bce 3HAYCHHS
napamerpa ¢, Ipu KOTOPhIX YpaBHCHUE

| x* =2x|+|x*=3x+2|=x"—-4x+c
MMEET POBHO TPH PA3IINIHBIX PEIICHUS.

29. (MI'Y, 1992). Haiigute BCe 3HAYCHHS
napameTtpa k, Mpu KOTOPHIX YpaBHEHHUE

2x—|x—k*|=11k = 3| x + 4k |

a) HE UMEeT PeUICHHUI;
0) MMeeT KOHEYHOE HEMyCTO€ MHOXKECTBO
penieHui.

30. (MI'Y, 1984). Haiimure Bce 3HAYCHHS
napaMmerpa a, Mpu Ka)xJI0M U3 KOTOPBIX BCE
pEIICHUS YpaBHEHUS

2|x—a|+a—4+x=0
npuHAIIeKaT 0TpesKy [0;4].

31. (MI'Y, 2000). Haiigute Bce 3HAYCHHS
napamerpa «, IPH KOTOPBIX TPH JTFOOBIX
3HAYEHUSX MapameTpa b ypaBHEHUE

|x=2]|+b|2x+1|=a
HMMeEET XOTs ObI OJTHO PEIICHHE.

32. Haitgute Bce 3HaueHUs mapamerpa d,
IIPU K&KIO0M U3 KOTOPBIX YpaBHEHUE

|1—ax| =1+(1-2a)x+ax’
UMEET eIMHCTBEHHBIH KOPCHb.

33. (MHUIT, 2001). IIpu xakux a ypaBHe-
HUE
4|x—al+a-2+2x=0

MUMEET PEIICHUS U BCE PEIICHHS YIOBJIETBO-
PAIOT HEpaBEHCTBY —2 < x <17

34. (Ox3ameHanuoHHasi padora 3a Kypc
cpeaneil mkoJbl, 1994 r.). [Ipu xakux 3Ha-
YCHHSX TTapaMeTpa a YpaBHCHHE

x+2=al|x-1]

uMeeT eAMHCTBeHHoe peweHue? Haiinure
3TO pEIICHUE.
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35. [lpm xakux 3HaA4YEHUAX Iapamerpa a

YpaBHEHUE X—a = ‘ | 2x | - 1‘ MMEET POBHO

TPH KOpH:?

36. (MHOO, 2010). HaiiiuTe Bce 3HAYCHUS

a, TIPY KaXXJI0M U3 KOTOPbIX YpaBHEHUE
2‘2|x|—a2‘:x—a

MMEET POBHO TPH PA3IUYHbIX PEILICHUH.

37. MHOO, 2010). HaiiguTe Bce 3HAYCHUS
a, IPU KaKJIOM U3 KOTOPBIX (YHKITUS

f(x):2‘2|x|—a2‘—x+a

HUMECT MOBC Ppa3jIUMYHBIX TOYKHU IICPEMCHBL
3HaKa.

38. Haiinute BCce 3HaueHHs mapamerpa a,
IIpU KOTOPBIX YpaBHEHUE

|[5x[-10|=a+3x

MMEET POBHO TPpU pasiMyHble pemeHns. Jus
KQ)KJIOTO IOJIYyYEHHOT'O 3HAYEHHMs @ HaWJuTe
BCE€ 3THU PELICHMUS.

39. MHOO, 2010). HaiiiuTe Bce 3HAYCHUS
a, IpU KaXJ0M M3 KOTOpBIX rpadux QpyHK-
02078

f(x)=x"—|x*+2x-3|-a
nepecekaer och adciuce 0osiee 4eM B IBYX
Pa3IUYHBIX TOYKAX.

40. (MH OO, 2010). HaiiquTe Bce 3HaUYCHHS
a, IpU KaXJ0M M3 KOTOpBIX rpagux QpyHK-
002078

f(xX)=x"-3x+2—|x"-5x+4|-a
IepeceKkaeT oCh a0dCIMCC MEHEE Y4eM B TpeX
Pa3IMYHBIX TOUKAX.

41. CKOJBKO pEIICHH B 3aBUCUMOCTH OT
rapaMmeTpa a UMeeT ypaBHEHUE

a)|x+2|=ax+1; 0)|x—4|=ax+2?
42. Haiinute 3HaueHuUs mapameTpa a, Npu
KOTOPBIX ypaBHEHHUE
| x* =5x+6]|=ax
MMEET POBHO TPHU Pa3JINYHBIX PEIICHHUS.

43. Haiigute BCce 3HAuYCHHUs TapameTpa d,
IIPU KOTOPBIX YPaBHEHUE

| x* —4x+3|=a(x-1)

MMeEET JIBA PA3JIMYHBIX KOPHA. YKAKHATE 3TH
KOPHH.
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44. (MI'Y, 2004). Haiimure Bce 3HA4YSHHS
nmapamMerpa a, MpU KaKIOM U3 KOTOPBIX
ypaBHEHHUE

2
‘x —5|x|‘:a(x+4)
HMEET POBHO TPH PA3IUIHBIX KOPHSI.

45. Ilpu kakMX 3HAYEHUSAX IapameTpa a
CUCTEMA ypaBHEHUN

ay=x+2,

[ yl=lx~1]
MMEET €IMHCTBEHHOE perieHue?

46. BrpisicHuTe, Npu KakWx 3HAYEHUAX a
ypaBHeHHE |Xx+2|+a|x—1[=3:

a) UMeeT €AMHCTBEHHbIN KOpPEeHb, U HallAuTe
€ro;

0) UMeeT POBHO JBa KOPHS, M HAMIUTE UX;
B) UMeeT OECKOHEYHOE MHOXECTBO KOPHEH.

47. (MU OO, 2010). Haiiqute Bce 3HaUYCHUS
a, IPH KaXJIOM M3 KOTOPBIX MMEET POBHO
OJIMH KOPECHb ypaBHEHUE

a) | 2x—a|+1=|x+3];
0) 1=|x-3|-|2x+a].

48. Ilpum kakux 3HAYEHUSIX MapameTpa a
ypaBHEHUE

ax*+|x-1/=0
UMeEET TpU peleHus?

49. CKOJBKO PEIICHHH B 3aBUCUMOCTH OT
3HAUCHUH NapaMeTpa a IMEeT ypaBHEHUE

|x* +2x-3|=a?

50. Haiinure Bce 3Ha4YeHUS a, MPU KaXKIOM
U3 KOTOPBIX ypaBHEHUE

(a+4x—x*=1)-(a+1-|x-2[)=0
HMMEET POBHO TPH PA3IUYHbBIX KOPHSL.

51. (MHUIT, 2001). [Ipu kakux 3HAYEHUSIX
napameTpa a ypaBHEHHE

(|x=2|-a—4)-(a+6+x*—4x)=0
MMEET POBHO TPH PA3IUYHBIX KOPHS?

52. (MUIT, 2001). [Ipu xakux 3HAYEHUSIX
napamMeTpa a ypaBHEHHE

(|2x—2a+3|+|2x—4a+3|—4)x
x (dax® +32ax —2x+39a-13)=0

MMEEeT POBHO TPH PA3IUYHBIX KOPHS?
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53. (MI'Y, oaumnuaga «JIOMOHOCOBY,
2005). Haiinute Bce 3HAaYeHUs a, IPHU KaxK-
JIOM U3 KOTOPBIX YpaBHEHUE:

||x—a|+2x|+4x:8|x+1|
HE MMEET HH OJTHOTO KOPHSI.

54. (MI'Y, 2003). IIpu xakux 3HAYCHUAX a
ypaBHEHUE

21°(x —1)* + 4acos(2mx) —9a’ =0
MMEET €IMHCTBEHHOE perieHue?

55. Omnpenenuth B 3aBUCHUMOCTH OT 3Haue-
HHUI mapamerpa a KOJUYECTBO PEIICHUN
CUCTEMBI YPaBHEHUU

y-4=a(x-2),
2y
|x|+x_\/;'

56. (MPTU, 2008). Haitqute BCce 3HAUCHUS
a, IpUA KOTOPBIX YpaBHEHUE

|ax* —6|=|2ax|+|3a|

MMEET XOTs OBl OJIHO JIEHCTBHUTEIBHOE pe-
HIEHUE.

57. (MHOO, 2010). Haiizute Bce 3HAUCHUS
a, IPY KaXJIOM U3 KOTOPBIX YPaBHECHHE

|x* —6x+8|+|x*—6x+5|=a
UMEET POBHO TPH KOPHSI.

58. Haitgute Bce 3HayeHus napaMmerpa a,
MIPU KOTOPBIX CHCTEMa HEPABEHCTB

Y =x">4(y-1),
YV +x +5a° +1<a’ +da(x+1)-2(x + ay)
HMMEET pelieHue.

59. [Ipu kakux 3HAYEHUAX [TApaMeTpa a YUC-
- 2

JIO KOpHEH ypaBHEHUS ‘x -8|x|+7 ‘ =a

paBHO a?

60. IIpy xakux 3HAYEHHAX NaApameTpa da
X
ypaBHEHUE | X+ a | :§+1 nMeer He Ooiee

OJTHOTO KOpH#?

61. Tlpu kakux 3HAYCHHUSAX MapameTrpa da
ypaBHEHUE

|3x+6|+|3x—8|=12—ax

UMeeT He 00Jiee OJHOTO KOPHS?

MUDT «Adutypuenty 2011»

62. (MI'Y, 2005). IIpn kakux 3HAYCHHSIX
rnapamMerpa a ypaBHCHHE

x+1

| x|+ =a

3x -1
HMMEET POBHO TPHU PA3TUIHBIX PEIICHUS?
63. (MHUIT, 2003). Haitgure Bce 3HAYCHUS
napamerpa a, Ipu KOTOPBIX YPaBHEHHUE

2||x|—2|:ax—2a+1
MMEET POBHO TPH PA3JIUYHBIX PEIICHUS.
64. Haiinure Bce 3HaueHUs mapaMmeTpa d,

MPU KOTOPBIX KOJIMYECTBO KOPHEN ypaBHE-
HUS

(25-a)x’ -2x* +x=0
PaBHO KOJIMYECTBY OOIIMX TOUCK JTMHHMA

X +y’=auy=3-|x-1]|.

65. Ompenenure 3HAYECHHS MapaMmeTpa a,
MPU KOTOPBIX ypPAaBHEHHE HMEET POBHO 7
JNEUCTBUTEIbHBIX KOPHEH, W HAWAWTE 3THU
KOpHH, €CJIH:

a) (|x|-4)" +a| x|-4|+4=0;
6) (x> =5)*=7|x* =5|+a=0.
66. Ilpn kakux 3HAYEHHAX NaApaMmeTpa a

ypaBHeHUE +/x+1=x+a wuMeer eIuHCT-
BEHHOE peuieHue?

67. MI'Y, 2007). [Ipyn Kakux 3HAYEHUAX C
JAHHOE YpaBHEHHE WMEET EIMHCTBEHHOE
pereHue?

a) —V16—x* =c+x; 0) Jx+c=x+3.

68. (MI'Y, 1994). Haiimute Bce 3HAYCHHS
a , TIpY KOTOPBIX YpaBHECHUE

a++6x—x>—8 =3+\/1+2ax—a2 —x?

HMECT POBHO OJHO PCIICHUC.

69. Ilpn kakux 3HAYEHHAX NaApaMmeTpa a

ypaBHCHUE
6Vx—-2=ax+7

MMEET €IMHCTBEHHOE perieHue?

70. Haiimute Bce 3HaY€HUs a, IPU KOTOPBIX
ypaBHEHUE

Vx=9=ax+7a-3

HMECT CAMHCTBCHHOC PCIICHUC.
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71. (MT'Y, 2007). [l Kaxa0r0 3HAYCHUS a
u3 npomexyrka (—3;0) HaliguTe yucio pas-
JMYHBIX PEIICHUH YpaBHEHHS

(2x* —5Sax +2a”)- x—2 =0.
a

72. (MHUIT, 2002). Haitgure Bce 3HAYCHUS
napamerpa a, Ipu KOTOPBIX YPaBHEHHUE

(¥* —2(2a + Dx +8a)-+[x—9a> =0

HMECT POBHO ABA pPa3JIMYHBIX KOPH.

73. Ilpy Kakux 3HAYEHHSX NapameTpa da
MMEET POBHO [IBa PAa3JIMYHBIX KOPHS ypaB-
HEHHE

Vx+2a® - (x*+Q2—-a)x-2a)=07?
74. (MHUOO, 2010). IIpu Bcex a pemure

ypaBHEHUE
x—va-x*=1.

75. Haitgute Bce 3HauyeHWs mapamerpa a,
IIPpH Ka’XXI0M U3 KOTOPBIX JAHHOC YPAaBHCHUC
HMMEET pelieHue:

a) \/3a+\/3a+2x—x2 =2x—-x;

2 2
0) 5a+1/5a—x—x— Fx+ =0,
4 4

76. Haiimute Bce mapel a u b, sl KaKJI01M U3
KOTOPBIX YpaBHEHHE

b+y4—(x—3+a)’ =2+|3-x—al

HMECT POBHO ABA KOPHAI.

77. (MHUIT, 2006). [Ipu xakux 3HAYCHUIX
napaMmeTpa a ypaBHCHHE

4 4@ =7)2" +a*+5a-2=0

MUMEeT JIBa Pa3JInYHBIX KOPHS, CymMMa KOTO-
pBIX paBHA 27

78. (MI'Y, 2005). IIpn kakux 3HAYECHHUSIX
napameTpa a ypaBHCHHE

(a-1)-4"+(2a—-3)-6" =(Ba—4)-9"
MMEET €IMHCTBEHHOE perieHue?

79. MI'Y, 1993). Haiigute BCce 3HAYCHUS
napamerpa b , Ipu KOTOPBIX YpaBHEHHUE

9* +(p” +6)-3" =B +16 =0

HC UMCECT PCIICHUA.
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80. HaiimuTe BCce 3HaUEHHUs @, IPU KAXKIOM
U3 KOTOPBIX ypaBHEHUE

36" —(8a+5)-6" +16a° +20a—-14=0
HMECT CAMHCTBCHHOC PCIICHUC.

81. (HT'Y, 1994). [lpun kakux 3HAYCHUIX
rnapamMerpa a ypaBHCHHE

32x+2 _6x+] +a_4x :0
HUMeEeT eIMHCTBEHHOE pelieHue?

82. (MI'Y, 2007). Ilpn Kakux 3HAYECHHSIX
napameTpa a ypaBHCHHE

16 =327 42.4"" —(4-4qa)-2"" -
—a*+2a-1=0
HUMEET TPH PA3TUIHBIX KOPHS?

83. (MI'Y, 1985). IIpu kaxa0oM 3HAYECHHUU
rnapameTpa a peluTh ypaBHEHUE

4 —2a(a+1)-2"" +a’

0.
84. (MM OO, 2010). Haitnure BCe 3HAYCHUS

a , IPYA Ka)kJIOM U3 KOTOPBIX YPaBHEHHE
64x+a _4x2—5x+4a — X2 —8x+a
HE UMEET JICHCTBUTENIbHBIX PEIICHU.

85. (MI'Y, 1999). Haiinute BCce 3HaA4YECHUS

napamerpa a, Ipu KOTOPhIX YpaBHECHUE

x(2*-1)
2" +1

+2al=a*+1

MMEET HEYETHOE YHCIIO PEIICHUH.

86. (MI'Y, 2000). Haiinute BCe 3HA4YCHUS
nmapamerpa a, TpH KaXIOM U3 KOTOPBIX
ypaBHEHUE

2
log, s s(x” +1) =log, ss((a—4)x)
VMEET JIBA Pa3JIMYHBIX PELICHMUS.
87. IIpu KakuX 3HAYECHUSIX @ YPaBHEHHE
2
2log; x—|log3 x| +a=0
MMEET YEThIPEe Pa3InYHbIX KOpHA?

88. M®THU, 2004). [Ipn kakux 3HAUYECHUAX
napameTpa a ypaBHEHHE

log,(4" +log,a)=x
HMECT CAMHCTBCHHOC PCIICHUC.

89. IIpn kakux 3HAYEHHSX NapameTpa da
JAHHOE ypaBHEHUE MMEET XOTS Obl OJHO

perieHue: a) V3sin x+ cosx = a;
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0) | 2sinx—3cosx|=a; B) acosx—sinx=3?

90. IIpy kakux 3HAYEHHSX NapameTpa da
JAHHOE ypaBHEHUE MMEET XOTsA Obl OJHO
pelIeHue:

a) sin® x + 3sin xcosx —2cos’x = a;
6) |Ssin*x+cosx—7|=a?

91. (MHUIT, 2003). Haitgure Bce 3HAYCHUS
napamerpa a, Ipu KOTOPBIX YPaBHCHHE

8asin§—(a2 —16)cos§ = 12a-16

HMMEET XOTs ObI OJTHO PEIICHHE.

92. (EI'D, 2003). Haiimute BCce 3Ha4YCHHUS p,
IIPH KOTOPBIX ypaBHEHUE

7—2cosx = p(l + tgzx)
UMCECCT XOTA 6])1 OJIMH KOPCHb.

93. (MI'Y, 1989). Haiigute BCce 3HA4YCHUS
napamMerpa a, MpuU KaKIOM U3 KOTOPBIX
ypaBHEHUE

(a2 —6a +9)(2+ 2sin x — cos’ x)+
+(12a-18-24%)-(1+sinx) +a+3=0
HE UMEET PELICHUH.

94. (MI'Y, 2001). Jl;s Kaxxa0T0 3HAYCHHS d
HaWUTE BCE PCIICHUS YPaBHCHUS

cos2x +2sin’(x+a)+2—-sina=0,
MPUHAJICKAIINE TPOMEKYTKY T < x < 2T,

95. (MI'Y, 1999). I[Ipn Kakux 3HAYEHUIX A
ypaBHEHHUE

cos2x+2cosx—2a’ —2a+1=0
HUMEET POBHO OJIHO PEIICHUE Ha MPOMEKYT-
ke 0<x<2m?
96. (MI'Y, 2003). IIpu kakux 3HAYEHUAX
napamerpa a ypaBHeHHE

(sin x —log, a)(sin x —2 +2a) = 0

nT Sm
HMMEET POBHO JIBA KOPHS HAa OTPE3KE 5,7 ?

97. MI'Y, 2002). Haiigute BCce 3HAYCHUS
napamerpa a, Ipu KOTOPBIX YpaBHECHHUE

(a—1)cos’x—(a*+a—2)cosx +
+2a*—4a+2=0
uMeeT 6ojee OJHOTO PElIEHHs HAa OTPE3Ke

o]
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98. (MI'Y, 1996). /)11 KaxI0T0 3HAYCHUS a
HaWJIMTe YUCIIO PEIICHUIN YPABHEHUS

atgx+cos2x =1,

MPUHAISKALUX TPOMEKYTKY [0; 27t] .

99. (MU OO, 2010). Haiimute Bce 3HAUCHUS
a, IPU KaXJI0M U3 KOTOPBIX YPAaBHECHHE:

a) cos(\/a2 - x’ ): 1 MMeeT POBHO JECAThH

Pa3JINYHBIX PELICHUN;

6) sin (\/a2 - x’ ): 0 wuMeeT POBHO BO-

CEMb pa3JINYHBIX PELICHMII;
B) sin (\/ a’—x’ ): 0 MMeeT POBHO IIECTh
Pa3JINYHBIX PELICHUH.

100. (MI'Y, 2004) Ilpu kakux 3HAYCHUSAX
rnapamMerpa a ypaBHCHHE

(1+sin(3ax))y/5tx—x* =0

HMMeEET POBHO 5 pa3InYHbIX KOpHEH?

101. (MI'Y, 1993). IIpu kKakux 3HAYEHUSX

T T
a, TPUHAIEKAIIUX HHTEPBAILY (—5;—],

ypaBHEHUE \/2 sin(x —a) + V3 =cos6x—1
HUMeEeT peLIeHus?

102. (MUDIT, 2001). Haitnutre Bce 3Haue-
HUS NapaMeTpa a, Mpu KOTOPBIX UMEET XO-
Ts OBl OJIHO PEIICHHE YpaBHEHUE!

a) arccos(cosx)—3(x+4)* +a=0;
6) (x—2)*—0,2arcsin(sin x)+a =0.

103. (MHUOO, 2010). Haiigute BCe 3HaYe-
HUA a, ITPU KAKIAOM U3 KOTOPLIX YPABHCHHUC

2
sin(x —3a) + sin (#] =

2
HE UMECT HCﬁCTBHTeHBHBIX pemeHHﬁ.

104. (MHUOO, 2010). Haitnure Bce 3Haye-
HUA a, IIPU KAKIOM U3 KOTOPLIX YPABHCHHUC

10x —2x> —
cos(%] —cos(2x+a) =

=x’-8x—a

HMECT CAMHCTBCHHOC PCIICHUC.
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105. (EI'3J, 2003). Haitnute Bce 3HaYeHUs p,
MIPU KOTOPHIX YpaBHEHHUE

4sin’ x = p +7cos2x
HE UMEET KOPHEM.
106. Haitnure cymmy KOpHEN ypaBHEHUs

4x* —2x* =6—2co0s3x

Ha POMEXYTKE [— r. 2—n} .
23
107. (EI'3J, 2008). Pemnte ypaBHEHUE:
a) x°—|4x+3 =25cos(x*)—25cos(4x +3);
6) x° +90cos(15—8x)=90cosx” + (15— 8x)*.

108. IIpu kakux 3HAYCHHUSAX MapameTpa a
ypaBHeHHe a(4cosx—7|x[)=3+6"+6"
MMEET HEYETHOE YHMCIIO KOpHei? Onpenenu-
T€ IpU HaWJEHHBIX 3HAUEHUSX IapameTpa
YUCJIO KOPHEW YpaBHEHHMS W HAWJWUTE BCE
€ro KOpHH.

109. (MI'Y, 1998). HaiinuTe Bce 3HAYCHUSA
napamerpa a, Ipu KOTOPBIX YPaBHCHHUE

2x 2

3 -1
247 4 geos™ +a2—%:0

X

HMECT CAMHCTBCHHOC PCIICHUC.

110. (HI'Y, 1991). Haitqute Bce 3Ha4YCHUS
rmapaMmeTpa a, pyu KOTOPbIX YpaBHEHUE

log, , (2 — oS X +sin g] =2

HUMECT PCIICHUC.

111. (MT'Y, 2008). Haiinute Bce 3HaAUEHUSA
rmapameTpa a , Ipyu KOTOPBIX YPaBHEHUE

s

. *+8x—64
:az—asm(n-L -2

32

HUMECT CAMHCTBCHHOC PCHICHHUE, W OIIPCIC-
JIUTEC 3TO PCIICHUC.

112. (MT'Y, 2008). Haiinute Bce 3HAUEHUSA
rnapaMeTpa a W3 MPOMEKYTKA [0; %}’ npu

KaXXJI0M U3 KOTOPBIX CUCTEMA

MUDT «Adutypuenty 2011»

§arctg(1+§]logm+4(x+4 ++/x’ +8x+17):

|x+\/§-y|+|y—\/§-x|:2sina,
(V3 -x+9)?+(W3-y—x)’ =4cosa
MMEET POBHO YETBIPE PA3IIUIHBIX PEIICHUS.

113. (MI'Y, 1995). HaiinuTe Bce 3HAYCHUS
a, Py KOTOPBIX HEPABEHCTBO

2
3 x°+9
cosx—2Vx +9<———a
a+cosx
HMECT CAMHCTBCHHOC PCIICHUC.
114. HaiimuTe Bce 3HA4YeHUS MapameTpa o,
IIPU KOTOPBIX YPaBHEHUE

. . 2n
arcsin x + arcsin(ax) = E)

HUMECT PCIICHUC.

115. M®THU, 1994). Haiinure Bce 3Haye-
HUs mapameTrpa a, —n<a <, NPA KOTO-
PBIX CUCTEMA YpaBHEHUN

(1-4x> —4y”)(4x* +15-12y) =0,
ycosa+ xsina :%

MMEET POBHO TPH PELICHMUS.

116. (MHUOO, 2010). Halinute BCe 3HaYe-
HUA a, I KaXKI0TO U3 KOTOPBIX HCPABCH-
CTBO

ax* —4x+3a+1>0

a) BBINIOJIHSAETCS JJIs BCEX X ;

0) BbIIIOTHSETCS 17151 BceX x > 0;

B) BBITIOJIHSETCS )1 BceX x < 0

I') BBIIOJIHSIETCS 715l BeceX — 1< x < 0.

117. (MHAOO, 2010). Haiigute BCe 3HaYe-
HUA a, TIPU KaXXIOM M3 KOTOPBIX M3 HEpa-
BeHCTB (0 < x <1 cieayer HEpaBEHCTBO

(@ +a-2)x"—(a+5)x-2<0.
118. (MI'Y, 1994). Haiinute Takue 3Haye-
HUS X, IPU KOTOPBIX HEPABEHCTBO
(4-2a)x* +(13a-27)x+(33-13a) > 0

BBITIOJIHACTCA JIA BCEX A, ynOBJ’IGTBOprIO-
IHUX YCIIOBUIO 1 <a <3.

119. (MUIT, 2003). [Ipu kakux 3HAYCHUIX
nmapaMerpa a KakJI0€ YHCIIO0 U3 MPOMEKYT-
Ka [5; 7] sBnseTCS pereHneM HepaBEeHCTBA

ax’> +2(1-5a)x+25a-16<07?
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120. (MHOO, 2010). Haiigute BCe 3HaYe-
HUS a, IPU KKJIOM U3 KOTOPBIX OOIIHe pe-
IIEHUSI HEPABEHCTB
x'=2x<a-1ux*-4x<1-4a
00pa3yroT Ha YUCIOBOM OCH OTPE30K JJTUHBI
€MHULIA.
121. (MT'Y, 1987). Haiinute Bce 3HaUEHUSA
napamMerpa p, NpU KKJIOM U3 KOTOPBIX
MHO’KECTBO BCEX PEUICHUI HEPABEHCTBA

(p—xz)(p+x—2) <0
HE COJICP)KUT HH OJTHOTO PEIICHUS HEPaBEH-
crBa x> <1.

122. (MI'Y, 1974). Haiinute Bce 3HaYCHUS
x—2a-1
a, Ipy KOTOPBIX HEpaBEeHCTBO ———— — <
X—a
BBIMOJIHSIETCA [UIi BCEX TaKUX X, 4YTO
I1<x<2.

123. (MUIT, 2004). [Ipn kakux 3HAYEHUAX
napameTpa a HEpPaBEeHCTBO

(a—x)(x+3) 50
2x? =3x+7

HE UMEEeT pelIeHU?

124. M®THU, 1996). Haiinure Bce 3Haye-
HHUS I1apaMeTpa a, IPU KOTOPBIX HEPABEH-
CTBO

8x? —20x+16
—<a
4x* —10x+7

SABJISICTCS BEPHBIM IIPU BCEX 3HAYCHUAX X .

125. (EI'D, 2004). HaiiquTe Bce 3HaYCHHS
rnapameTrpa a, Mpu KOTOPBIX MHOYKECTBO pe-
LIEHUI HEPaBEHCTBA

a 8 a+2 2a
l——<—|1- +—
X X X X

COJICPKUTCS B HEKOTOPOM OTpPE3KE JIIMHOMN
7 ¥ TIpU 3TOM COJEPKUT KaKOW-HUOYAb OT-
PE30K JUTHHO 4.

126. (MI'Y, 1994). Jlns kakux 3HAYCHUA a
CUCTEMA HEPaBEHCTB

—x*+12x-a >0,
x<2

BBITIOJTHSIETCS XOTSI ObI IIPU OTHOM 3HAYCHUHU
x?
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127. (MHAIT, 2000). Haitngure Bce 3HAYCHHS
rapamMeTpa a, Ipxu KOTOPbIX HEPABEHCTBO

ax*+x*#16
BBITIOJTHSICTCS TIPH BCEX X .

128. (MUIT, 2003). [Ipu kakux 3HAYCHUIX
rnmapameTpa a HepaBEHCTBO

x*+3|x—a|+a+x-3<0

UMeEeT XOTS OBl OJHO HEIMOJIOKHUTEIHLHOES
pereHue?

129. (MI'Y, 2000). HaiinuTe Bce 3HAYCHUS
rnapamerpa a, Ipu KOTOPhIX HEPaBEHCTBO

x'—2x+a ‘ >5
HE UMEET pelICHUN Ha OTpe3Ke [— L; 2] .

130. (MHAOO, 2010). Haiiaure Bce 3HaYSHUS
a, IPU KKJI0M U3 KOTOPBIX HEPABEHCTBO

2x+2|x—al|+|x—-1|>3
BBITIOJTHSCTCS JUIS JTFO00TO X.
131. (MI'Y, 2005). Haitgute Bce 3Ha4YECHUS,
KOTOpPBIE MOXET TPUHUMATh CyMMa X +a
IIpU YCIIOBUH |2x+4—2a|+|x—2+a|£ 3.
132. (MHUOO, 2010). Haiinute Bce mnapsl
YuceNn p W ¢, IS KaXKIOW U3 KOTOPHIX He-
PaBEHCTBO

|X* + px+q|>2

HE MMEET PEIIEHUH Ha OTPE3KE [1;5] .
133. (MUIT, 1998). [Ipu kakux 3HAYCHUAX

napamMeTpa a CyLIECTBYET €JMHCTBEHHOE
3Ha4eHUE X , ABIAIOIIEECS PEIICHUEM Hepa-

BeHCTBA v 2ax —x* > a—x?

134. (MI'Y, 1996) Omnpenenute, Mpu Kakux
3HAUCHUSAX @ PEIICHHS HePaBEHCTBA

Jx+az>x

00pa3yroT Ha YHCIOBOH NPSAMOIl OTpe3oK
aHOU 2 | a|.

135. (MI'Y, 1992). HaiiguTe Bce 3HAYCHUS
napameTpa @, Ipu KOTOPBIX BCE YHCIA X W3
otpeska [1;5] ynoBIeTBOPSAIOT HEPABEHCTBY

3ax+23x+1-6x+a-5<0.

136. [Ipy KakuX 3HAYEHHUSX @ HEPABEHCTBO
V1-x* > a - x umeer pemenue?

68

[TonpoOHast ua(oOpManus 0 JOBY30BCKOM MOAroToBKe U nmocrymicHnd B MUDT - Ha caiite www.abiturient.ru



Kopanoe A.I., Ilpokoghves A.A. Ypasuenun u nepasencmea c napamempamu: KO1u4ecmeo peuwienuil

137. (MHAIT, 1998). Haiinure Bce 3HAUCHHS
nmapamMeTpa a, IpU KOTOPHIX HEPABEHCTBO

a-3" 4+ a > 1 BBITIONHSETCS TIPH BCEX X .

138. (MI'Y, 1995). Haiinute Bce 3HAUYCHUSA
napamerpa a, Ipu KOTOPhIX HEPaBEHCTBO

16" <30-4" —a
HE UMEET HU OJHOIO ILEJOYHCICHHOTO pe-
LICHHUS.

139. (MI'Y, 1988). Haiinute nHambombinee
3HaYeHHUe MapameTpa a, Ipu KOTOPOM Hepa-

BEHCTBO
a\/z-(x2 —2x+l)+2L£
x°=2x+1

<ia’ -
HMMeEET XOTs ObI OJTHO PEIICHHE.

140. (MI'Y, 1988). Haiinmute Bce 3HAYCHUS
napamerpa a, Mpu KaxaoM u3 KOTOPBIX JJIs
JMO00T0 3HAYCHHUS X BBHINIOJHSACTCS Hepa-
BEHCTBO

. TX
sin —
2

|sin® x —2(a —1)sin x-cosx +

+5cos’x+2—al|<6.

141. (MHUOO, 2010). Haitnure Bce 3Haye-
HUS @, IPU KKJIOM M3 KOTOPBIX PEIICHUS
JAHHOTO HEPaBEHCTBa OO0Pa3ylOT OTPE30K
JUTAHEI 1:

a) | 2x—a|+1<|x+3];
0) |3x—a|+2<|x—4|.

142. (MHUOO, 2010). Haitnure Bce 3Haue-
HUA a, IPpHU KAKXKIOM U3 KOTOPBIX MHOXECCT-
BOM pEIIEHUI JTaHHOTO HEPABEHCTBA SIBJISA-
€TCsl OTPE30K:

a) V3—-x+|x—al|<2; 6) VS—x+|x+a|<3.

143. (MUDIT, 2001). Haitnutre Bce 3Hauye-
HUA ITapaMerpa a , IPU KOTOPBIX pELICHUEM
HEpaBEHCTBA

|3—4x|vVx—x*>Q2ax+05-a)|3-4x]|
SABJISIETCS OTPE30K anmHou 0,5.

144. (MUIT, 2001). [Ipu xakux 3HAYCHUIX
napaMmeTpa a ypaBHEHHE

4 +2" 4 7=a-4"-2.2"""

HUMeeT peuieHue?

MUDT «Adutypuenty 2011»

145. (MI'Y, 2002). Haiimure Bce 3HAYCHUS

napameTrpa a, pu KaxiaoM U3 KOTOPHIX He-

PaBEHCTBO

4" +47 +8|2"+2" —a|+lla<
<26+2a(2"+27")

HMMeEET XOTs ObI OJTHO PEIICHHE.

146. (MUIT, 2001). [Ipu xakux 3HAYCHUIX
rnapameTpa a HepaBEHCTBO

3log 4 x—8 logza X

0,0001 >0,1

BBIIIOJIHACTCA HC JIs1 BCEX X W3 MHTCPBAJIA

(16; 256)?

147. (MHUOO, 2011). Haitnure Bce 3Hauye-
HU IMapaMeTpa a , IpU KaKIOM U3 KOTOPBIX
CUCTEMA ypaBHEHUH

log,(4y +4a-3)=1+log,(a—x),

y=vx
HMECT PCIICHUC.

148. (EI'3, 2003). Haiinute Bce 3HAYCHUS d,
IIPH KOTOPBIX 00JacTh ompenesieHus (yHK-
107011

x+0,5 4 0,5+xlog, a

0,5
4 El
+VXx-a —Xx ’5)

y:(a —-a

COJCPIKUT POBHO OAHO LICJIOC YHCIIO.

149. (EI'D, 2003). 13 obnactu ompexaene-
HUS QYHKITHT
Tx+4
y=log,|a®—a**

B3SJIM BCE LIEJIBIE MOJIOKUTEIBHBIE YNCiIa U
cnoxumu ux. Haioure Bce 3HaueHus a, npu
KOTOpBIX Takas cymma Oyzaer OGosiblie 7, HO
MeHblIe 11.

150. (MUDIT, 2004). Haitnutre Bce 3Haye-
HUA [IapaMeTpa a , IIPU KOTOPBIX YpaBHEHUE

2log, , x +310g(a_])xZ (a—-1)+5=0

MMEET POBHO [1BA PAa3jIUYHBIX KOPHS, pac-
CTOSIHME MEXAY KOTOPbIMU MeHbliie 0,24.

151. (MI'Y, 2005). HaiinuTe Bce 3HAYCHUS
a, Py KOTOPBIX HEPABEHCTBO

log, (x2 + 4)> 1

BBIIIOJIHACTCA OJIA BCEX 3HAYCHUH X .
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152. (MHUOO, 2010). Haligute BCe 3HaYe-
HUS a, IPU KKJIOM U3 KOTOPBIX OOIIHe pe-
ICHWA HCPABCHCTB

y+2x2auy—-x22a
SIBIISTFOTCS PEIICHUSIMHA HEPAaBEHCTBA

2y—-x>a+3.

153. Onpenenure, Ipu KakUX 3HAYEHUSIX a

uMeeT OeCUYHMCIIEHHOS MHOXKECTBO PEIICHHMA
. |3x+ay=3,
CUCTEMa YpaBHCHHIA
ax+3y=3.

154. Ompenenute, Npu KaKUX 3HAUEHUSAX
napamMeTpa ¢ HE UMEeT PEUICHHH chcTeMa
YPAaBHEHUN:
ax+3y=a’+1,
Ba+14)x+(a+8)y =5a"+5.
155. Hccnenyiite cucreMy JIMHEMHBIX ypaB-
HEHHI:
a’x+Q2-a)y=-4+a’,
ax+Q2a-1)y=2-2a’.

156. Haitnute BCce 3HaueHus mapamerpa p,
MPU KaXJIOM M3 KOTOPBIX CHCTEMa ypaBHE-

. x+py=1,
HUU UMeEET €IUHCTBEHHOE
px+y=1
peLIeHHE.

157. Tlpu kakux 3HA4YEHUAX a JUIsl JIFOOOTO
b Haiigercs xoTdg OBl OOHO ¢, TaKO€, YTO
CUCTEMA ypaBHEHUH

bx+y=ac’,
2x+(b+1)y=ac+l1

HMMeEET XOTs ObI OJTHO pelieHue?

158. Halinute BCe 3HaueHHs mapamerpa a,
[P KOTOPBIX MMEET EAUHCTBEHHOE pelle-
HHE€ CHCTEMA YPABHEHUN:

(|x|+1)a = y+cosx,
sin® x+ y* =1.
159. Hailinute BCe 3HayYeHUs MapaMmeTpa a,
IIPU KOTOPBIX CUCTEMA YPaBHEHUN
x*+y? =2(1+a),
(x+y)’ =14

HUMECT JIBa PCIICHHA.

MUDT «Adutypuenty 2011»

160. (MI'Y, 2006). Haiinute Bce 3HAUYCHUS
napamerpa a, Ipu KOTOPBIX CHUCTEMa ypaB-
HEHHI

2xy—ax—2ay+a’ —2=0,
x* +4y° —8ax—4ay—Ta> —20a =0
MMEET POBHO J[BA PA3JIMUHBIX PEIICHHUSL.
161. (MHUOO, 2011). Halinute BCe 3Haye-
HUS d, TIPH KKJOM M3 KOTOPBIX CHCTEMa
la|"’=1log,x -6,
x—log,x=y—-6
MMEET POBHO J[BA PEIICHUSI.

162. (MUIT, 1998). Haiinure Bce 3Haue-
HUA IapaMerpa a, IPU KOTOPBIX CUCTEMA

x+2y=a,

ypaBHEHUU HAMEET PEIICHUE,

2x+y=3
YAOBJIETBOPSIOIIee YCIoBusiM x >0, y > 0.

163. Haiitu Bce 3HadeHuUs mapaMmeTrpa a,
IIPU KOTOPBIX CUCTEMA YPAaBHEHUN

(x+ > =1y -6 ]x]) =0,
2ay+x=1+a’
HUMECT pOBHO aBa pemeHm{.

164. (MI'Y, oaummuana «JIoMOHOCOBY,
2008). IIpu kakux 3HAYEHHUSAX a CYLIECTBYET
€MHCTBEHHOE pELICHUE CHCTEMBI YpaBHE-

x*+y* =09,
(x+4) +(y+3)° =a?

HUU

165. Haiitu Bce 3HaueHuUs1 mapaMmeTrpa a,
MIPH KaXKJIOM U3 KOTOPBIX CHCTEMA
3xy+3ax—ay—a’ -3=0,
9x*> +9y* —6ax+18ay +7a’> —2a-17=0
MMEET POBHO JIBA PA3IMYHBIX PEIICHHUS.

166. Haiinure 3HaueHus napamerpa a, OIpu
x4yt =1,
KOTOPBIX CHCTEMa UMEeT
y—lx|=a
POBHO JIBa PA3JIMYHBIX PEUICHUS.
167. (HI'Y, 1992). Haiiqute Bce 3HA4YCHUS
nmapamMerpa a, Ipu KOTOPBIX CHUCTEMa ypaB-
HEHUM
|x—2a+2|=y,
|y—a+2|=x

nMeeT OECKOHEYHO MHOTO PELICHUH.
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168. (M®TH, 2002). Haitgute BCe 3HaAYe-
HUs I1apaMeTpa a, IPU KOTOPBIX CHCTEMA
ypaBHEHUU

log,(5x+7y+2)=log,(x+2y+1)+2,
(y+2a)+y=x+a+05
HMECT POBHO ABA PCIICHUA.

169. (MHUOO, TtpenupoBouYHasi padoTa,
aexadpsb 2010). Halinure Bce 3HaUeHUA ma-
pamMeTpa a, IpH KaXXIOM U3 KOTOPBIX CHC-
TeMa

Y +xy—4x-9y+20=0,
y=ax+]1,
x>2

MMEET €IMHCTBEHHOE pEIlICHHUE.

170. Halimute BCe 3Ha4YeHUs MapaMmeTpa a,
IIPU KOTOPBIX JaHHAas CUCTEMa ypPaBHEHUI
HMECT POBHO JIBa )IefICT BUTCJIbHBIX PCIICHUA:

) |x|[+2]|y|+]2y—-3x|=12,
a
x2+y2:a;

2|x|+|y|+|3x—-4y|=10,
x2+y2:a.

171. MPTH, 2010). Haitgure BCe 3HaAYe-
HU ITapaMeTpa a, IpU KOTOPBIX CUCTEMA

|x—1]+|x+1|-2y=0,
{xz +y> —2ay+2a=1

MMEET POBHO TPHU Pa3INYHBIX PEIICHHUS.

172. (MHAOO, 2011). Haligute BCe 3Haye-

HUS @ , IPA KOTOPBIX CUCTEMA YPAaBHEHHM:
4ly=-3[=12-3]x],
{yz -a’=32y-3)-x’

YETBIPE PEIICHUS;
{5|x+2|:60—12|y|,

MMEET POBHO

, , , HMECT POBHO
4x+)+y =a" —x
BOCEMb PEILICHHI.

173. Halimute BCce 3Ha4YeHUs NapaMmeTpa a,
IIPU KOTOPBIX CUCTEMA YPABHEHUN

X+ \/; =1,
1 2
a+3—y==(a—x)
2
MMEET eIMHCTBEHHOE PEeIICHNE.

MUDT «Adutypuenty 2011»

174. Haiimute Bce 3HA4YCHHS Mapamerpa d,
IIPY KOTOPBIX CUCTEMA YPABHEHUN

log,(y+3)-2log,;x =0,
(x+a)’=2(y+6)-9a=0
HMMeEET XOTs ObI OJTHO PEIICHHE.

175. Halimute BCce 3Ha4YeHUs NapaMmeTpa a,
IIPY KOTOPBIX CUCTEMA YPaBHEHUN

(x—1-4a)* +(y—-1-3a)* =9a°,
(x=5’+(y-3)’=4
NMECT CIUHCTBCHHOC pemeHHe.

176. (MI'Y, 2001). HaiiguTe Bce 3HAUYCHUS
napamerpa a, pu KaKJI0M U3 KOTOPBIX CHC-
T€Ma ypaBHEHUU

a(x+2)+y=3a,
a+2x’ =y +(a+2)x’
MMeeT He 00Jiee IBYX PEIICHUH.

177. (MI'Y, 1966). HaiinuTe Bce 3HAYCHUS
a, IpY KOTOPBIX CHUCTEMA

M4 x|=y+x*+a,
x4+’ =1
MMEET TOJBKO OJHO PEIICHUE.

178. (MI'Y, 1966). Haiinute Bce 3HAUYCHUS
a M b, Ipu KOTOPBIX cCUCTEMA

xyz+z=a

xyz’+z=b

X +yP+zt =4
MMeEET TOJBKO OJHO PELICHHE.

179. (MI'Y, 2007). Haiinute Bce 3HaYEHUS
napamerpa a, pu KaKJI0M U3 KOTOPBIX CHC-
TeMa

(5-26) +(5+26)" —=5a = y—| y| -8,
x'—(a-4)y=0
NMECCT CIUHCTBCHHOC pemeHme.

180. IIpu kakux 3HAYEHUAX MApaMETPOB da
u b cucrema

(x—y)’ +4|x|+4(y —x)=—-b>-2a -5,
|y—x+2|-|-y-2|-1=a’-2b

UMEECT MUHHUMAJIBHOEC YHCJIO peHIeHHﬁ.
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181. (MHOO, 2010). Halimute BCe 3HaYe-
HUS p, IPU KAXKJIOM U3 KOTOPBIX HAUJETCS ¢
Takoe, 4To CUCTEMa

x4yt =1,
y=q|x|+p
NMECCT CIUMHCTBCHHOC pemeHHe.

182. (MHOO, 2010). Haiinute BCe 3HaYe-
HUS p, IPU KKJIOM U3 KOTOPBIX IS JIF000-
ro g cucrema

x4y =1,
y=q|x|+p
HUMECT peHICHI/ISI.

183. [lpu xakoM 3Ha4YeHHHW NapaMeTpa a
CUCTEMA ypaBHEHUN

x+3|y|+5=0,
(x—a)’ +y’ =4
UMEET TPU Pa3IMYHBIX peeHus?

184. Ilpu kakux 3HAYCHHSIX TapaMmeTpa a
cucrema

y+a=ax’,
| x[+]y[=2
a) UMEET TATh PEIICHMIA,

0) uMeeT HauOOJIbLIEE YNCIIO PEIIEHUI?

185. (MI'Y, 2006). Onpenenure, Npu KakKux
3HAYEHUSAX MapaMmerpa b MpH JOOBIX 3Ha-
YeHMSIX TapaMeTpa a CUCTeMa ypaBHEHUIl

X'+’ =5x+6y+4=0,
yv+ax+ab=0

HUMECT pOBHO aBa pa3J'II/I‘~IHI)IX pemeHI/m
(x;3»).

186. Ilpu kakux 3HAUYCHUSX Mapamerpa a
cucremMa

2
| Y | =X = 4’
¥ +y =a
MMEET POBHO J[Ba peLIeHus?

187. Ilpu kakux 3HAUYCHHUSAX MapameTpa a
cucremMa

x+y=4,
¥+y'=a

UMeeT peuieHue?

MUDT «Adutypuenty 2011»

188. Haitnure Bce 3HaueHus a, IpyU KOTOPBIX
CUCTEMA ypaBHEHUH

Jx2 +y? +64—16x +

+yx% 37 +36+12y =10,

HMECT CAMHCTBCHHOC PCIICHUC.

189. HaitguTe Bce 3HaueHHs MmapameTpa a,
IIPY KOTOPBIX CUCTEMA YPaBHEHUN

8xy—25=0,
x° =y+2x
MMEET €IMHCTBEHHOE PEICHUE, YIOBIETBO-

psromee ycnosuio x° + y> < a’.

190. (MHUOO). Haitnure BCe mapsl a u b,

JUIA KaXKJI0M M3 KOTOPBIX MMEET HE MEHee

IIATU peleHuit (x;)) cucrema ypaBHEHUH
bx(2x—-y)+(y-D2x—-y)=bx+y -1,
4 +y* +axy =1.

191. (MHUOO). Haiinure 3HaueHHus mnapa-

MeTpa a, IpU KaXXIOM K3 KOTOPBIX HUMEET
€ANHCTBEHHOE pemieHue (x;y) cucrema

ypaBHEHUU
¥ —Qa+)x+a’-3=y,
V' —QRa+)y+a’-3=x.

192. Hailinute BCce 3Ha4YeHUs MapaMmeTpa a,
IIpH KaXXI0M U3 KOTOPBIX CUCTEMA

| 7x+7y =24 |<|x-y],
6—a
25

(x—a) +(y-a) =

HMECT POBHO ABAa PCIICHUA.

193. Hailiqute BCe 3Ha4YeHUs MapaMmeTpa a,
IIPpH KaXXJI0M U3 KOTOPBIX CUCTEMA

| 7Tx+7y-24|>2x-y,
2
24 84—a
—a) +| y+a-=—| =——=
(x=a) Y 7 1225
MMEET POBHO J[BA PEIICHUS.

194. HaiimuTe Bce 3HA4YeHHS Mapamerpa d,
IIpHU KOTOPBIX MMCEET CIMHCTBCHHOC PCUIC-
HHE CUCTEMAa HEPABEHCTB:
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y=(x-a)?,
a)
x>(y-a);
yZ(x+y)2—x—2y+a,
0)

x>(y—x)"=3y+2x+a.

195. Hailinute BCce 3HauYeHUs MapaMmerpa a,
MpU KOTOPBIX CUCTEMA HEPABEHCTB

x4 2xy—7y" > ,
I+a

3x* +10xy —5y* <2
MIMeeT pellieHue.

196. Halinute BCe 3HayYeHUs mapaMmeTpa a,
MIPU KOTOPBIX CHCTEMa HEPABEHCTB

X’ +y —a’—4x+2y<-5,

x*+y’ —4a’ +8x—14y<12a-56
HMMEET €IMHCTBECHHOE PEIICHHE.
197. (MI'Y, 2009). HaiiguTe Bce 3HAYCHUS
mapamMerpa a, NPU KaXIOM U3 KOTOPBIX

MHO>KECTBO TOUYEK KOOPAMHATHOM IUIOCKO-
CTH, KOOPJAMWHATBl KOTOPbIX (X, ) YIOBIE-

TBOPSAIOT CUCTEMEC

2 2
x4y —16x+10y+65 _

X'+ y —14x+12y+79
(x—a)(y+a)=0
SIBJIIACTCS OTPE3KOM.

198. OnpenenuTh 3HAYCHUS MapameTpa da,
MIPU KOTOPBIX CHCTEMa HEPABEHCTB

x—a=-1,
2
x =3x<a-1
HMMEET €IMHCTBECHHOE PEIICHHE.

199. Ilpu kakux 3HAYCHUSAX MapameTpa a
CUCTEMA HEPABEHCTB

¥’ +y*<2ay-a’ +1,
y+a<|x|
MMeEET POBHO JIBa peLeHus1?

200. M®THU, 2008). Haiinure Bce 3Haye-
HUA [IapaMeTpa d , IIpU KOTOPBIX CUCTEMA

x2+y2+31£8(|x|+|y|),
x'+yP-2y=a’-1
HMMEET XOTs ObI OJTHO PEIICHHE.
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201. (MI'Y, 1997). [lpu kakux 3HAYECHHSAX
a cucrema

xt+yt=a,
cos(x—y)+xy <1
HMECT CAMHCTBCHHOC PCIICHUC.

202. (MI'Y, 1984). Haiinute Bce 3HAYCHUS
rnapaMeTpa a, NPU KaKIOM M3 KOTOPBIX
CHUCTEMa HEPABEHCTB

y=x+2a,

x>y’ +2a

HMECT CAMHCTBCHHOC PCIICHUC.

203. (MI'Y, 2001). Haiinute Bce 3HAYCHMS
a, Py KOTOPBIX CHUCTEMA

(a—1)x*+2ax+a+4<0,

ax’ +2(a+Dx+a+1>0

HMECT CAMHCTBCHHOC PCIICHUC.

204. Haiingute BCce 3HaueHHUs mapameTpa a,
MpU KOTOPBIX JTAHHAs CHCTEMa HEPABEHCTB
HMECT CAMHCTBCHHOC PCIICHUC!

X —x+a<0,

a) (MDTHU, 2004)
X +2x—6a<0;

6) x*=2x-a<0,
W —4x+a<0.

205. (MI'Y, 1994). Haiinute BCe 3HAYCHUS
nmapamerpa b, MpU KaKIOM U3 KOTOPBIX
MMEET €MHCTBEHHOE PEIICHHE CUCTEMa He-
PaBEHCTB

by* +4by—2x+7b+4<0,
bx* =2y —2bx+4b—-2<0
206. (MI'Y, 2001). IIpn kakux LENBIX 3HA-
YeHMSIX IapaMeTpa k CHCTeMa HEPaBEHCTB
x4+ y? =2x+4y <k’ +10k +20,
5x% +5y —2kx+4ky <5k’
MMeEET XOTs ObI OJTHO pelieHune?

207. (MHOO, 2010). Haiinutre Bce 3Haye-
HUA a, IIPU KAXKJIOM U3 KOTOPBIX CUCTEMA

(x—a)lax—2a—-3)=0,
ax >4
HE UMEET PELICHUM.
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208. (MI'Y, 2001). Haiinute Bce 3HAYCHHS
nmapameTrpa a, Ipu KOTOPBIX CUCTEMa

X —(a+3)x*+Ba+2)x—2a>0,
¥ —(a+3)x> +3ax<0
UMEET eIMHCTBEHHOE PEIICHHUE.

209. (MI'Y, 1967). Haiinute Bce 3HAYCHHS
a, TIpY KaXJOM M3 KOTOPBIX HE MMEET pe-
LIEHU CUCTEMA HEPABEHCTB!

x—ax—a x+tax+a
a)ix-24+2a = 0){x-2a-2
x—8> ax; x+ax > 8.

210. (MI'Y, 1967). Haiinute Bce 3HAYEHMS
a , IpU KaXJIOM U3 KOTOPBIX CUCTEMA

ax2+(a—3)x+g—2a20,
a

ax>a’ -2
HE UMEET PELICHUH.

211. (MI'Y, 1967). Haiinute Bce 3HaYEHUS
a, IpU KaKJIOM U3 KOTOPBIX CHCTEMA

a’x+2a
2

>0,
ax—2+a

5
ax+a>—
4

HE UMEET PELICHUMN.

212. (MI'Y, 1994). [Ipu kakux 3HAYCHUSIX
rmapamMeTpoB a ¥ b cuctema HEpaBEHCTB

a+sinbx <1,
X2 +ax+1<0

MMEET €IMHCTBEHHOE perieHue?

213. (MHUOO, 2011). Haiinure Bce moJio-
JKHUTCJIIBHBIC 3HAYCHUA a, IPHU KaXKIOM U3
KOTOPBIX HWMEET CJIWHCTBEHHOE pEIICHHE
JaHHAs CHCTEMa!

8x—15y =36, 4x+3y =13,
a) {x*+y° =a’, 6) \x*+y’ =a’,
-4<y<4; 1<x<4.

214. (MHUOO, auarHocTuuyeckasi padora,
2011). Haiimute Bce 3Ha4YeHUs Napamerpa
a , IIpu KaXJ10M U3 KOTOPBIX CUCTEMA

|3x—y+2|<12,
(x=3a) +(y+a)’ =3a+4

HMECT CAMHCTBCHHOC PCIICHUC.
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215. (ITpooubIit BapuanT Ne 52 or ®ILT,
EI'D 2011). Haitnutre Bce 3HaueHUs mapa-
MeTpa a, NMPHU KaXIOM U3 KOTOPBIX CUCTEMA

ypaBHEHUU
{xz —8x+|y|+12=0,

X+ (y—a)(y+a)=8(x—-2)
MMEET POBHO BOCEMb PELICHUM.

OT1BeThI

1. —/3. 2. (—0;=2)U(l; +00). 3. —2. 4.

0; 1. S. O;é. 6. 5. 7. (400U (0;1).

8. - 3}u(—%;0] U(0;4+00).9.2) a<-35,

a>10;0) a=-28 muw a=80.10. 5<a<7.
2
11. a=-3, S=18. 12. ——3;é . 13,
4 4
{0 U[2++/3;2++/5]. 14. a) IIpu a<0 u
a>1 oano pemenue; npu a=0 nu a=1 —
nBa; pu 0<a<1 — tpu; 6) npu a <-2,25
u a =0 nBa pemieHus; npu a = —2,25 — tpu;
mpu —2,25<a <0 — yetsipe. 15. —%; 0; % .
16. a) (1,50 (2;6); 6) (—4;-2)u(L;2).
17. 0,£1,+£2,5. Vkazaunue. PaccMmoTpeTh
YpaBHCHHE KaK KBaJ[PaTHOE OTHOCHUTEIHLHO

a. 18. a<-9, a>5/3. 19. a=+2;

1+\/E
1

MHOXHTECIIN.

a=% Vkazanue. Paznoxure Ha

Hanpuwmep, 0003Ha4MB
t=x"-x+2 ¥ TONy4uB ypaBHEHHE
(t—a*) —4a’x*=0.20. a=-0,75; a+0;
a#l.21. i2;—%. 22. a) [0;3]U{-1;4};

0) [0; 8]w{-1;9}. 23. (0,5 1)U (1;+x). 24.
(0;1]. 25. (—2;7]; {@,—2} ) {7}
8 2 2 2

Ykasanue. llpuBecTn ypaBHEHHME K BHIY
2|x-9a|-2a’ =-x—35. T'padux nesoii
YacTH — «YTOJIOK», BEpIIMHA KOTOPOTO
(9a; —2a’) mepememiaercs mHo mapaboie

y:_%x? 26. a) (=24:18); 6) a<-12
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nmm a>8.27. —18<a<14. 28. 4;%. 29.

a) (-23;,0); 06) a<-23, a>0. 30.
§£a£2. 31. 2,5. Vkazanue. Hcnomnp30-

BaTh cBoiictBa monyns. 32. 0; 1. Vkazanue.
PaccmoTpers ycnoBue kacanus rpagukoB B

touke (0;1). 33. —%Sasg. 34. Tlpu

-1<a<l €UHCTBEHHOE pelienue
x=2"2 35 _05; 1. 36. ~2; —05.
a+l

Vkasanue. Vicrionb3oBaTh (PyHKIIMOHAIHHO-
rpadpuueckuit  merox. 37. (—oo;—2]U
u[-0,50)U(2;+o). 38. Ilpu a=6
x=-2, x,=05 x,=8 u npu a=10,
x,=-25, x,=0, x;=10.39. (-3,5;1). 40.
(—o0; —2]U[0; +0) . 41. a) TTpu a <(0,5;1]
pelieHuii Het; npu a € (—o; —1]u {O,S}U
U(L; +o) — omno; npu a € (—1;0,5) — nBa;
0) mpu ae[-1;-0,5) pemenuil Her; npu

ae(—0;—1)U{-0,5}U[l; +0) — ommHo;
nmpu ae(-0,51) — na. 42. 5-26. 43.
a € (—0; —2) U{0}U[2; + o), x=1,
x=a+3.44.0; 1. 45. £1. 46. a) |a|>1,
x=1; 0) |al<l, x, =1, xzza_s; B)
a+l

a=1una=-1.47.a) —4;-8;0) —4; -8.
48. a =-0,25. 49. Ecu a <0, TO peuienuit
Het, ecad a =0 wuan a >4, To — ABa; €Clu
a=4,T10—T1pu; ecmu 0<a <4, TO — YETHI-
pe. 50. —1. 51. —4,-2.52.0, —-0,1, =£1,
i%. 53. -7<a<5. 54. a,=0, a2:—§.

Vkaszanue. BBecTH HOBYI IIE€pEMEHHYIO
t = x—1 ¥ UCIOJIb30BAaTh CUMMETPHIO OTHO-
CUTEIBHO 3HaKa ‘. 55. [Ipn
ae(—0;0)U(0;2) u a=4 nBa pelieHus;
mpu a=0 u ae€[2;4] - oxaHo; mnpu
ae(2;4)0(4;+0) — tpu. Vrkazanue. Vc-
[10JIb30BaTh METOJ Irpa@UuecKkoi MHTEpIIpe-
Tanuu. 56. a<-1,5, a>0.57. a=5. 58.

[—%;3}. 59. 7. 60. a>2. Vkazanue. Uc-

[0JIb30BaTh (PYHKIMOHAIBHO-TpapUUEeCKU
meron. 61. a=1, a=-0,75, a<-6, a>6.
MUDT «Adutypuenty 2011»

Vkazanue. Vcnonp3oBaTh (QyHKIIMOHAIBHO-
rpaduueckuit meron. 62. 2. Vkaszanue. Vic-
[0JIb30BaTh (PYHKIMOHAIBHO-TpapUUeCKUil
METOJi WM MWHBApPUAHTHOCTb, 3aMETHUB, YTO

x+1
(3 - 1] +l 13
X7y, 63 —;——. Vkazanue.
x+1 4 2
3. ( j .
3x—-1
Hcnones3oBars (byHKUIMOHAIBHO-Tpadu-

yeckuid metona. 64. 2.5;8;10. 65. a) Ilpu
a=-5 kopuu =8;+5;%+3;0;6) npu a =10
xopun ++/10, £4/7, ++/3, 0. 66. a =125
wm a<l. 67. a) {~4J21U(-4:4]; )
c=2,75 ¢>3. 68. [2;3)u(3;4]. 69.
1

ae[-3,50]; a=1. 70. 0<a<i, a=—.
16 4

71. Ecnu —3<a <-2, TO OJHO pEIICHHE;
ecn —2<a<-1, To n1Ba; eciim —1<a <0,

V2 4 V2

To TpU. 72. ———<a <0, —<a<—. T73.
3 9 3

{2} u[-1;-0,5)U(0;1]. 74. Ecim a<1,
TO pemieHWd Her; ecaum a1, TO
N2a-1+1

—
Hue. Bectu  HOByIO

75. a) [—%;0}. Vkasza-

TIepEMEHHYIO
t =2x—x". Jlanee paccMOTpeTh ypaBHEHHE

f(f()=t. ©) [—2%;0}. 76. aeR,

0<bh<4. 77. 1. 78. (—oo;l]u{%}u

4
v §;+oo . Vkasanue. Cectu 3amauy K

UCCIICIOBAHUIO  PACIIOJIOXKEHUSI  OTHOCH-
TEJIBHO HYJS KOPHEH KBaJIpaTHOTO ypaBHE-

mug (a—Dt* —(2a-3)t—Ba-4)=0. 79.
[-4;4]. 80. —%<a£%. 81. (—oo; 0] U {1},

82. (O;)u(L;4)U(4;5). Vkazanue. Pazno-
KUTh HA MHOXUTENU. 83. [Ipn a =0 peme-
HUW HET; IpU a < 0 eIMHCTBEHHOE PEILICHUE

2log2|a ; Opu a =1 eIMHCTBEHHOE pellle-

Hue 0; mpu a>0, a#1 nBa peweHus

log,a, 2log,a. 84. a>16. 85. 1; —1.
Ykazanue. Vcnonp30BaTh CUMMETPHIO OT-
HOCUTEJBHO 3HaKa X. 86.
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(6;6,5) U (6,5 +x). 87. (0;0,125). 88.
a=32, 0<a<l. 89. a) -2<a<2; 0)
0<a<13; B) |a|22J2. 90. a)
342+1 3.2 -1
2

2
91. ae(—o0;—12]U[0;4]U U[8; +0). 92.

<a<

. 6) 0195<a<8.

(0;9]. 93. a<-3;1<a<6. 94. 37“ pu

T
a :5+2nn, ne€Z; npu Ipyrux a peuie-

HU HeT. Vkazanue. IlpumeHuTH METOI
OIIEHKH, CHayaja nmpeoopa3oBaB ypaBHEHUE.

95. a=-2; a=1. 96. l;l uilfu é;4 :
4’2 2

1
97. (—g; %} U {l}. Vkazanue. IlpuBectu
ypaBHeHne K Buxy (a—1)f(cosx)=0, a
Jajee MCCIe0BaTh KBaJPATHBIH TPEXUJICH.
98. IIpu a<-1,a=0,a>1 Tpu peueHnus;
npu a==1 —mare; npu —1<a<l,a#0 —
cemMb. 99. a) (—10m; —8m) U(8m;10m); O)
(—4m;-3n)U(Bm;4n); B) (3w —-2m)U
U (2m; 31).  100. —E;—i U E,l .
300 10 30 2
100 =% 00 F 102 2) a>X2n: 6)
3 3 12

a<02n-0,39. 103. a>4. Vkazanue.

[TpuBecTn ypaBHEHUE K BH]TY
. x’—6x+a
2x+sin(x —3a)=2 T +
2
+sin ((— x6++a] — 3a] . JMamee pac-

cMoTpeTh QyHKIH y(t) = 2t + sin(f —3a).
104. a=-16. 105. (—oo;—7)U(11];+x).
106. 0. Vkazanue. I1loxa3zars, 4T0 ypaBHEHHE

.« T 21
HE UMEET KOPHEH Ha MPOMEXKYTKE (5, ?} )

107. a) -3; —1; 2+7; 6 3; 5
—4+4/31. 108. IIpu a=1,25 enuHcTBEH-
Hblil kopenb 0. 109. —1,5. Vkazanue. Ypas-

HCHUC HC U3MCHUTCA IIPpU 3aMCHC X HaA —.
X

MUDT «Adutypuenty 2011»

Ji4

110. [-1; 0)\{0;1—7}. 111. Ilpu a=1

x=-4. Vkazanue. BBIIOIHUTE 3aMEHY
t = x+4. Ucnonb3oBaTh CUMMETPHIO OTHO-

cuTenbHO 3Haka f. 112. a, = arccos >

a, = arccos(\/i —1). Vkazanue. BBectn HO-

NE]

BbIC MEPEMECHHBIC u=—x+ -y,
2 2
13
V= 5 y-= Tx . Jlamee HMCHoOJIB30BaTh CUM-

METPHUIO OTHOCHUTENIBHO 3HAKOB U IepecTa-
HOBKM nepemeHHbIX u u v. 113. 2. Vkaza-
Hue. Vlcronb3oBaTb CUMMETPUIO OTHOCH-
TEIPHO  3HaKa X. 114. [0,5; 2].

115. —2—75;—E U —E;—arccosE U
3 2 2 4

3 n T 2%
U| arccos—; — |U| —; — |. Vkazanue. Hc-
42 2°3
M0JIb30BaTh METOJ TpaUIecKoil HHTEpIpe-
tanmu. OTBET mMONydaeTcs M3 YCIOBUA

—%<cosa<%, cosaz#0.116.a) a >1;0)

a>1; B) a>0; r) az—é. 117. [-3;3].

118. [3-+/6:2]U[5;3+/6]. 119. a<0,5.
120. 025; 1. 121. p<0, p>3. 122

%<a<1. 123. -3. 124. az%. 125.

[-7;-4). 126. a <20. 127. a<—%. 128.

—%Sas%. 129. [—4;2]. 130. (1,5;+ ).

131. [-1;5]. 132. p=-6, g=7. 133. 0.

1-42

134. 2;T. 135. a <§. Ykaszanue. Yue-

CTb MOHOTOHHOCTb (YHKIMH Y =2+/3x+1
Y B3aMMHOE PacroJioKeHne Ha oTpe3ke [1;5]
ee rpapuka u  rpaduka  nOpsAMou
y=(6-3a)—a+5. 136. a<+2. 137.

a>1. 138. a>224. 139. % Yrazanue.

1
Hcnons3oBare TO, utO f+—-2=>2 mnpu t>0.
t
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140. [1;5,8]. Vkazanue. Vicnons3oBaTh Or-
PAHUYCHHOCTh TPUTOHOMETPHUYECKOTO [IBY-
unena —+ A’ + B> < Acos2x + Bcos2x <
<NA*+B’. 141. a) a,=-2,5, a,=-95;
0) a, =2, a, =22. 142. a)
(-1 1)U[1,25;5); 6) (-8;—2,25]U(-2;4).
143. a <-0,5. 144. a>17. Vxazanue. 3a-

MeHa (t=2"+2"", rTme ¢t>2. 145.
ae(-8;,—-4)u(7;+ o). Vkazanue. 3ameHna

t=2"+2"",rne t>2. Jlanee paccMOTpeTh
dyaximio  f(1)=(t—a)’ +8|t—a|+16=
=(t—a|+4)’. 146. 2 <a<4. 147.

(l;é}. 148. (3;5). 149. (4 ﬁ} 150.
42 9

1) (28) 35 1o .
(6 2) (,3]u(3,5,+ ). 151. (L;4).

152. a>§. 153. 3. 154. —6. 155. Ilpu

a=-1 nm a =1 pemenuil HeT; npu a =0
0ECKOHEYHO MHOTO peuieHuil Buaa (c;—2),
rie ceR; npu a¢{-1;0;1} omgHo pemre-
3a>-6 —2a"—a’+2a+4
2a° -2’ 2a° -2 J '
156. pe(—o; - (-L1)u(;+x). 157.
(—o0; —8]U[4; + ). 158. a =2. Vkazanue.
Hcnonp30BaTh CHMMETPHUIO OTHOCHTEIBHO

HHE BHIA (

3gaka x. 159. 2,5. 160. %, 2. Vkaszanue.

3ameHa u = x—a, V—y—E b=3a*+5a.

1 1
161. l<a<e® mm —e¢<a<-1. 162.

LS<a<6. 163.

—L a<— 164. a, =4, a,=64.

26 Tale

165. a,=-1 u a, =

(/21 U(=11). 167. %. Viasanue. Vc-

M0JIH30BaTh TpaUUecKyt0 MHTEPIPETALIHIO.
1

168. —§< a<—-—. 169.

-1<a<0,
2 4

MUDT «Adutypuenty 2011»

1<a<15. 170. a) a,:g, azzﬂ; 0)
2 4
a=2, a=2% 171, 2442, 172 a)
121
12 12
(—4;—3)U(3;4)U{—?,?}; 0)

—5;—@ v/ @;5 . 173, a=-125,
13 13

9++/105

—1<a<5. 174, -1<a<———. 175.

2
7+433
4
JIOBHE KacaHHs OKPYKHOCTEH — PacCTOSIHUE
MEXIY LEHTPaMU PaBHO CyMME PaiyCcoB B
CJIyqae BHCIITHCIO KaCaHUA U MOI[y.TII'O pa3-
HOCTH paJWyCOB B Cllydae BHYTPEHHETO.
176. {~1}U[-0,5;0) U (0;0,5]U{l}. Vka-

1;

. Vkasanue. Vcnionip3oBath yc-

3aHue. [IpuBectu K BHTY
=a(l-x),
y=al 2) 5 5 177. 0.
ax-D(x"+x+1-a"(x-1)"=0.

Ykazanue. Vcnonp30BaTh CUMMETPHIO OT-
HOCUTENBHO 3HaKa x.178. a=b=-2. Vka-
3anue. Vlcionb3oBaThb CUMMETPHUIO OTHOCH-
TenpHO 3HaKa x u y . 179. 2; 4. 180. Onno

pemenue npu a=-1;b=1. 181. p=-1,
p=1.182. —-1< p<I1. 183. a =-7.184. a)

-2;2; 0) (—2;—24_2\/5]&)(24_\/5;2].

2
185. (—4;-1). 186. a=4.187. a>8 188.

—-8<a<-6, a:i—4, 6<a<8. 189.
(—o0; —1,254/5] U[1,254/5; + ) . 190.
a=-4, beR; a=4,b=2. 191. -2.

Ykazanue. Vcnonp30BaTh CUMMETPHIO OT-
HOCHUTEJILHO MEPECTAHOBKHU MEPEMEHHBIX X
uy.192. . ;2.193. 3. 194. a) a=-0,25.
49°
Ykazanue. Vcnonp30BaTh CUMMETPHIO OT-
HOCHUTEJILHO MEPECTAHOBKHU MEPEMEHHBIX X
u y;0) a=225. Vkazanue. Vicnonb3oBaTh
CUMMETPUIO OTHOCHUTENBHO 3Haka x. 195.
a>1. Vkaszanue. YMHOXas mepBO€ Hepa-
BEHCTBO Ha 2, a BTopoe Ha (—1), u ckiaasl-

Bas ux, momyduM (x+3y)* < 4 . Ot-
a+1

croma a < —1. [lanee nocrato4yHo mokasarth,
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4TO MpH J1I000M a < —1 cucrema uMeer pe-
meHre. Tak Kak B 3TOM  Ciy4ae
l-a 2

I+a l+a

—1< -1, TOo mOCTaTOYHO MOKa-

xP+2xy -7y =1,
3x° +10xy =5y =2

nMeer peuaieHue. 196. —? u Z 197.

3
(5-26:8-2J6)U U(5+26;8+246).
NG

198. -1,25 wu 5. 199. - 200.

4<|a|<41+1. 201. 0. Vkasanue. Uc-

IMOJIb30BaTb CUMMCTPHIO BBIpa)KCHI/Iﬁ OTHO-
CUTENIbHO 3Haka 00eux nepeMeHHbIX. 202.

1
a=—.203. —i;i. 204. a) l;0; 0)a=-1
8 4°3 4

3aTh, YTO CHCTEMA {

nwm a=4. 205. % Vkaszanue. 3amena

u=y+2, v=x-1. Jlanee ucnonab30BaTh
CUMMETPHUIO OTHOCUTEIBHO I1€PECTaHOBKU
IIEPEMEHHBIX u u V. 206.
7Z\{-11,-10;...;—4;-3}. 207. [-2;0].
208. [3; + oo). Vkasanue. Pa3noxure npasble

qacTHu HCPaBCHCTB Ha MHOXUTECIIN

(x—-D(x—-2)(x—a)=0,
x(x=3)(x—-a)<0.

[-3;—1]. 210. a<-1-+/5. 211. a=0,

209. a) [1;3]; 0)

a<-05.212. a=2, b:g+2nk, keZ:

a=-2, beR. Vkazanue. VI3 BTOpOTO He-
paBEHCTBA ITOIYYUTh OLEHKY Uil a . 213. a)

(5;44/10]U {%}; 6) (V10;4/17]U {%}
2}

24, — 20215 | -2 Y |
3 2 2
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