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Hepasenctsa c mapamerpom

1. 3apganue 18 Ne 507589. Haiinure Bce 3HaU€HHUA 4, IPU KaXJAOM U3 KOTOPHIX PELICHHUS HEPABEH-
ctBa |2x—al+1 < |x+ 3| 00pa3yroT OTPE30K JIHHEI 1.

Pemenue.

Iepenecem equnnny: |2x — a| < |x+3|.

Toctponm cxematiaro rpaduky Gynkumii ¥ = |2x —alu y = [x+3| — 1.

[ 3

a a
Ha PUCYHKE BUAHO, YTO HEPABCHCTBO UMEET PCUICHUSA TOJIBKO IIPpHU 5 S _4 N 5 2 _2
< _
a< -8, a< —8,
a< -8, a—4
S 2x—a<l—x—4, & x< ,
D||2x—al|<—x—4 5 —
XxX—a>x+ x> a+4.
a—4 19
Perenust 00pa3ytoT oTpe3oK JUIMHEI 1, eciu T - (Cl + 4) =1, oTKyna d = _7-
>4 a2 —4 =
a N
- S 2x—a<x+2, & x<a+l,
Dl |2x—a| <x+2 a—2
2x—a> —x—2 x> —.
- 3
a—?2 5
Pemenus 06pasyioT oTpe3ok MmuHsI 1, ecim @ + 2— T3 =1, oTkyma 4 = 5
5 19
A= ——.4d= ——.
Ortger: 5’ 2
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2. 3apganue 18 Ne 507594. Haiinure Bce 3HAaYEHUA 4, IPU KAaXAOM U3 KOTOPBIX PEIICHUS HEPABEH-
ctBa |3x—al+2 < |x— 4| 00pa3yroT OTPE30K JIHHHI 1.

Pemenue.

Iepenecem apoiiky: |3x —a| < [x — 4| —2.

IMoctponm cxematn4HO rpaduku GQyHKOHNA Y = |3X - a’ uy= |X - 4| —2.

Ay

a a
Ha prcyHKe BUIHO, YTO HEPABEHCTBO UMEET PEIICHHS TOIBKO [IPH 3 <2 wm 3 > 6.
a<o,
<
a<o6 = 67 a—+ 2
- s{3%x—a<—x+2, &{*= 4
D | [3x—al <—x+2
3x—a>x—2 a—2
x> .
- 2
a+2 a—2
Pemenust 06pa3yroT oTpe30oK IIUHbI 1, ecnu 4 - ) =1, oTKyma a = 2.
a > 18,
a> 18,
a> 18, <a—6
S{3x—a<<x—6, &X¥="5
2) | |3x—a| <x—6
3x—a>—x+6 x>a+6
- 4
a—6 a+6
Pemenns 06pa3yroT OTpe30K AIHHEI 1, ecnn T T T4 =1, oTKyna a = 22.

Otger: a =2,a =22.

2016-03-20 2/9


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

3. 3amanue 18 Ne 510547. Haiigute Bce 3HaU€HUS 4, MIPU KAKIOM U3 KOTOPBIX MHOKECTBOM pellIe-
HHUM HEPABEHCTBA

V3—x+x—a| <2

SIBJIISIETCS OTPE3OK.
Pemenwe.
[lepenuiieM HEpaBEeHCTBO B BUJIE

V3—x<2—|x—a|.

Hapucyem 3cku3bl rpad)KoB JI€BOM U ITPaBOii YacTeil HEpaBEeHCTBRA.

VA

| = [LA

A A

| LA

U3 pucyHka BUAHO, 4TO TpaduK MPaBoil YacTH HEPABEHCTBA JICKUT BBIIIIE JIEBOH pu d € (— 1, 5)- 3amernm, uto ipu d = 1, pe-

IEHUeM KPOMe OTPE3Ka CTAHOBUTCS €llle M TouKa X = 3, 4TO IPOTHBOPEUHT YCIOBHIO.

Ipu manpHelmeM yMEHbLICHHH ( B pelieHre OyleT Homaaarh eiie OAHH OTPE30K C MPABBIM KOHLIOM B Touke X = 3. JleBblii
KOHeIl OyJeT CIIBUTaThCs BILIOTH JI0 CIy4asi KacaHHs IPH KOTOPOM PEIICHHE CHOBA MPEBPATHTCS B OJJMH OTPE30K.

PaccmotpumM cirydail kacaHust:

1
f/(\/3—.Xf) = —m = —1 (:>3—x:0,25 <:>X:2,75,

TOTrAAa
1
V3-275=5605=2-(275-a) sa=125

Wrax, narepsan (15 1,25] ue ynosnersopser ycnosuro 3azaun.
Orser: a € (—1;1)U[1,25, 5).
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4. 3ananue 18 Ne 510559. Haiinure Bce 3HaYeHUs napaMmeTpa d, Mpu KaxXXJI0M U3 KOTOPBIX HEPaBEH-
CTBO

[ —6x+5|—x* +6x—13| <a—a*— (x—2)* +2x—4

HMECT CANMHCTBCHHOC ILCJIOC PCUICHUC.

Pemenue.
HyCTLX2 —6x+5=1y, torma y > —4, IIPY 3TOM, €CIU X — LIE€JIOE, TO Y — TAaKXKE LIEI0e L1 1z} / I
4YUCIIO. T
Hepasencrso umeer Bua ||y| -y 8| +y< *CIZ +a—3. octpoum rpaduk yHK- 1 8 /
win f(¥) = |[y]| =y —8|+y npu y > —4, naxomum, uto 5Ta YHKIHMS MOHOTOHHO BO3- ' /

pactaet. CrieioBaTeNbHO, €CIIN Y0 ABISETCS PElIeHneM HepaBeHCTBa PH HeKoTopoM ', TO Bce
Y < Y0 TaKxKe SBISIOTCS PEICHUSIMH.

3HAuUT, eClU ecTh pelleHue V) = —3, 10 menbie uncna —4 u —3 TaKKe OymyT penicHus-

MH, ¥ TOT/Ia Gy/IeT, 110 KpaiiHeli Mepe, TpH pelleHus 1aHHoro Hepasenctsa: X = 2, 3, 4. Cre-

-
nosarensio, —4 <y < —3, u, crano 661, —4 < f(y) < —1. 3uaunr, 10KHO BBIION- 7 0 2y
HSTBCS JIBOiTHOE HepaBencTo: — 4 < —a®+a—3<— 1, orkyna /
ad—a—1< 0, T -4
a’—a+2 > 0.
1—-+5 1+v5
Pelenye nepBoro HePaBEeHCTBA: 5 <a< s BTopoe HEPaBEHCTBO BBITNOMHAETCS TIPH BeeX d.

1-v5 1++5

OTBeT: 2 > 2

5. 3amanue 18 Ne 503324. Haiigute Bce 3HAUeHUS &, AJI KAXIOTO U3 KOTOPBIX CYIIECTBYET XOTSI ObI

OJIHA TIApa YUCEIT X U Y, YAOBICTBOPSIOIINX HEPABEHCTBY S|x —2[+3|x+a| < /4 —y2+7.
Pemenne.

Pacemorpum ase Gyukmmn: f (x) =5[x—2|+3[x+a| u g(y) = V4 —y2+7.

Oynxums f(x) =5|x—2|+3|x+a| ssusercs xycouno-nuHeiHON, npuuéM npu X < 2 YrioBoil KodpQUIMEHT paBeH
6o —2, mubo —8, a mpu X > 2 yrioBoi ko3 durmeHT paseH au6o 2, mi6o 8. 3Haunt, hyHkmsa f{x) yosiBaer mpu x < 2 W BO3-
pacraer npu X > 2, nosromy f (x) > f(2) =3|a+2|.

TTOCKOIBKY y2 >0, nonyuaem: g(y) < g(0) =9.
Ecmu f(2) > g(0), 1o f(x) > f(2) > g(0) > g(¥), nosromy uepasencrso f(xX) < g(y) e umeer pewenuii.
Ecmn f(2) < g(0), 1o mapa uncen X =2, y = 0 ynosnersopser nepasencray f(x) < g(y). Ionyuaem:

f(2)<g(0)<=3la+2/<9« —3<a+2<3&-5<a<l.

Ortser: [-5; 1].
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6. 3aganme 18 Ne 500196. Haiinure Bce 3HauYeHUA d; MPU KaXIOM M3 KOTOPBIX HEPABEHCTBO
> —4x +a| < 10 BEImONHAETCH 115 BeeX X € [a, a+5).

Pemenue.

PaccmoTpum QyHKIHIO f (X) = X2 —4x+a= (X*Z)Z +a—4. Da (YHKIMST BO3pAcTaeT Ha MPOMEXKYTKE [2, +°°) U
yGbiBaeT Ha mpoMexyTke (—o°, 2].

HcxonHoe HEPaBEHCTBO UMEET BUJ | f (X)’ < 10, 3uaunr, rpaduk pyskmun y = f (X) Ha OTpe3Ke [a, a-+ 5] JIOJKEH Haxo-
JIUTHCS B TIpe/iesiax TOPU3OHTAIbHOM MOJIOCKL: — 10 < f (x) < 10.

OTpe3ok [Cl, a—+ 5] HE JIOJDKCH JISKATh HAa YY9aCTKE MOHOTOHHOCTH (DYyHKITHH f (X), WHA4€e INpUpalicHUue f (X) Ha OTpe3Ke
JMHBL 5 Gyzet He MeHbme 25, nodToMy ee rpapuk He nomectutcs B nosnoce mupunbl 20, cnenosatensro, @ < 2 < a+5, or-
kyma —3<a<?2.

Hawnbomnpiiee 3HaueHne QyHKINH f (X) Ha OTpe3Ke [Cl, a+ 5] JOCTHraeTcs b0 npu X = a, nubo ipu X =a+ 5.

Hanwmenbiiee 3Hauenne Gpysknn (X) Ha OTpe3Ke [Ll, a+ 5] nocruraercs npu X = 2. [ToiydaeM CUCTEMY:

—3<Cl<2, _3<a<27 _3<Cl<2, (_3<a<27
—2<a<
fla) <10, o (a—2)2—|—a_4§10,<:> a2—3a—10§10,© 2<a<3},
flat3)<10.7 ) @r3P+a-4<10, |a47a-5<10, | TV cq e TV veS.
>_ - — —
f(2) > -10 a—4>-10 a>—6 P

—T+v69
— s

OTKyZa — 2<a<
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7. 3ananne 18 No 484643. Haiigute Bce 3HaUCHUS 4, NIPU KAKIOM U3 KOTOPBIX MHOKECTBOM pellIe-
HUi HepaBeHCTBa V5 — X+ |x+a| <3 sBisieTcs 0Tpe3oK.
Pemenue.

IepenuimeM HepaeHCTBO B Buae VI —X < 3 — |x + a| . 1 napucyem scku3bl rpaduKkoB JI€BO U MpaBOH yacTel HEpaBeH-
CTBa.

F
J=R3-[x] [3 n 3
A= .- q o 1 a:-j Fr=—5
. o T p T"" - i
= L !
” » P N R e R r

W3 pucyHKa BHHO, 4TO TpaduK IPABOH YaCTH HEPABEHCTBA JIGKHT BhIme yesoil npu d € (—8,4). 3amerum, uto mpu
a = —2, pemennemM KpoMe OTpe3Ka CTAHOBUTCS €Ille K ToUKa X = 3, 4T IPOTHBOPEUHT YCIIOBHIO.

[pu panpHelimeM yMEHbIIEHUH ( B pelieHre OyleT Homaaarh elle OAUH OTPE30K C MPAaBbIM KOHIIOM B Touke X = 5. JleBblii
KOHell OyJieT CIIBUTaThCsl BILIOTH JI0 CIy4asl KacaHHs IPY KOTOPOM PEIIEHHE CHOBA PEBPATHTCS B OJJMH OTPE30K.
PaccmotpumM ciryuaii kacaHus:

1
—X

Toraga

1
V5-475=2605=3-(475+a) & a=-2,25.
Urak, unteppain (—2, 25; —2] HE YJOBIIETBOPSIET YCIOBHUIO 3aa4u.
Orser: a € (—8; —2,25]U(—2,4).
8. 3amanme 18 Ne 500115. Haitnure Bce 3HAUCHUS a, TPU KAKIOM M3 KOTOPHIX HEPABEHCTBO

X2 t+ax+1
xX24+x+1

<3

BBITIOJIHACTCA IIPU BCCX Xx.
Pemenwe.

[Tockonbky x2 + x4 1 > 0 gna Bcex 3naueHuit X, nomydaem:

‘x2+ax+ 1‘ < 3x%+3x43.
Permum MOJIYYCHHOC HEPABCHCTBO!
K +ax+1<3x%4+3x+3, 2%+ (3 —a)x+2>0,
e
P tax+1> -3 —3x—3 4x* +(3+a)x+4>0.

st Toro, 4To0BI JII000E 3HAYCHUE X YIOBJIETBOPSIIO ATOM CHCTEME HEPaBEHCTB, HY)KHO, YTOOBI KaXKA0€ U3 HEPABEHCTB CHCTE-

MBI OBLIO BEPHBIM JUISL 000T0 3HAYEHUS X, TO €CTh JUCKPUMHUHAHTBI JICBBIX qacTei 3Tux HEPABEHCTB MOJI)KHBI OBITh OTpUHAaTEIIb-
HBIMH:

(3—a)*-16<0, la—3| < 4, —1<a<T,
& & -1<a<s.

(3+a)?—64<0 3+al <8 —ll<a<35

Oteer: — 1 <a <>5.
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9. 3apanue 18 Ne 507624. Haiinute Bce 3HaUYEHHMsI TapameTpa @, IpH KaKJOM U3 KOTOPBIX HEPABEH-
CTBO

[ —6x+5|—x* +6x—13| <a—a*— (x—2)* +2x—4

HUMECT CAUMHCTBCHHOC IICJIOC pemeHI/Ie.
Pemenue.

HyCTLX2 —6x+ 5= Y, Torma Y > —4, IIpU 9TOM, €CJIM X — ILEJIOE, TO Y — TaK¥Ke LEJI0E L1 A / |
4uCIIO.

wan f(¥) = |[y]| =y —8|+y npu y > —4, naxomum, uto 5Ta yHKIMS MOHOTOHHO BO3-
pacraer. Cle10BaTeIIbHO, €CIN Y0 SBIIACTCS PElICHHEM HepaBeHCTBA P HeKoTopoM (s T Bce
¥ < Y0 TaKKe SBISIOTCS PEHICHHSIMI.

Hepasencrso umeer Bua ||y| -y 8| +y< *CIZ +a—3. octpoum rpaduk yHK- 1 7

3HAUUT, eClIU eCTh pelleHue V) = —3, 10 menble uncna —4 u —3 TaKKe OymyT penicHus-

MH, ¥ TOT/1a Gy/IeT, 110 KpaiiHeii Mepe, TpH pelleHus 1aHHOro Hepasenctsa: X = 2, 3, 4. Cre-

nosarensio, —4 <y < —3, u, crano 661, — 4 < f(y) < —1. 3uaunr, 10KHO BHIION- 7 >
HSTBCS JIBOiTHOE HepaBencTo: — 4 < —a*+a—3 < —1, orkyna /

az—a—1<0, T -4

az—a+220.

1—+/5 1+5

Pemenne mepBoro HepaBeHCTBA: T <a< 5 BTopoe HepaBEeHCTBO BBHITIONHACTCS TIPH BCEX (.

1-v5 1++5

OTBeT: 2 > 2

10. 3aganme 18 Ne 500965. Haitnure Bce 3HaUeHHs mapaMmeTpa d, IpHU KaXKJIOM W3 KOTOPHIX HAa MH-
tepBaie (1,2) cymectByer XOTs Obl OTHO YHCIO X, HEYIOBJICTBOPSIOIICE HEPABEHCTBY

a+vVa? —2ax+x2 <3x—x%.
Pemenue.
[IpeobpasyeM HEPaBEHCTBO:

a+Vat—2ax+x2<3x—x* e x—a| <3x—¥ —ae
x—a§3x—x2—a, x(x—2) <0,

& , & 1,
x—a> -3x+x"+a ag—ix + 2x.

Hepasenctso X(Xx —2) < 0 onpenenser Ha miockoctn OXa TOJIOCY, 3aKIHOYSHHYIO

2 .
Mexay mpsmbiMa X = 0 u x = 2. Hepasencrso ¢ < - Ex + 2X 337481 "acTb WIOCKOCTH,

b2

1

1

1

1

]

OTpaHMYEHHYIO CBEPXY NapaboIIoii. /—:
1

Ha pucyske BuHo, uto Ha nuTepsane (1, 2) ects x, He ynoBnersopsiomme HepaBeHcTBy,  15F--——— #f -~ -~ !

Tombko ecmu @ > 1, 5.

Otser: (1,5;+00).

LU |

2016-03-20 7/9


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

11. 3amanne 18 Ne 501219. Haiinute Bce MOJI0XKHUTEIbHBIE 3HAYEHUS a, TPU KAKIOM U3 KOTOPBIX
x—2

a?+1)x+a

MHOKECTBOM PCILICHUH HEPABEHCTBA 5 ( 2 0 gensercs HeKOTOPHIiL TyH.

Pemenne.
Paznoxxum 3HamMeHaTens JIeBOH 4acTH JAaHHOTO HEPABEHCTBA Ha MHOXKUTEIH:

ax®* — (> +1)x+a=0, ax* —a’>x—x+a=0, ax(x—a) — (x—a) =0, (ax—1)(x—a) =0.

Crioco6 1 (MeToxx HHTEPBAJIOB).

1 — + +

Tak kak d > 0, 3HaMEHATeJIh HMCXOMHOW ApoOM mMeeT KopHH d W — - Ecmm 0,5 7 x
a Puc 1
1
yucna 2, d u 5 MOMAPHO PA3IMYHBI, TO HCKOMOE MHOXKECTBO — OOBCAMHEHHUE BYX
y — = +
MIPOMEXKYTKOB, a HE JIyd. 3HAYUT, U1 TOTO, YTOOBI MHOXKECTBOM PEIICHWH HEpaBeH- ; > L

1

CTBa SIBJSUICS JIy4, HEOOXOJMUMO, YTOOBI M3 TPEX 4ucen 2, d u a KaKHe-TO JBa COBIA-
JIN.

1.Ecu a =2 unu @ = 0,5, 10 Muo)eCTBOM pelleHuil TaHHOTO HEPABEHCTBA TAK)KE SABJISETCS HE JIyd, a 00bEIUHEHHE JABYX
npomexytkos: (0,5;2) U (2;4-00) (cm. pucynox 1).

2. Ecmm @ = a, to a =1, tax Kak, coryacHo ycioBuio a > 0.

B 3TOM cityyae MHOKECTBOM pEILIEHUI TaHHOTO HEPAaBEHCTBA SABJISIETCS JIyY [2; —|-°°) (cM. puUCyHOK 2).
Crroco6 2 (rpadoananutHacckuii).
JlaHHOE HEpaBEHCTBO 3a/1acT Ha KOOPAUHATHOW IIockocTH OXa TpH 00IacTH (CM. 3aIITPHXO- -
BaHHBIC 00JIACTH HA PUCYHKE 3). \
MHOXeCTBO pelIeHH JaHHOTO HEPAaBEHCTBA MPH KaXK/IOM 3HAaY€HHH & €CTh MHOXECTBO adc- \
LMCC BCEX TOYEK ITHUX 00JIacTel, OpiMHaTa KOTOPHIX paBHa 4. \

DTO MHOXECTBO SBIISICTCS JIY4OM TOJIBKO IIpU d = 1.

AN TR gy

Otset: a = 1.

R\
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12. 3apanme 18 Ne 504833.  Haiigute  Bce  3HAa4eHUs d; NOpPU  KOTOPBIX  HEPABEHCTBO

4 4
34+ 2x +4x . .
log, T1+4 Y +log, s T > 1 gpimonHsAeTCs U1 BCEX AEHCTBUTENBHBIX 3HAYEHUHN X.

Pemenne.
3aMeTuM, 9TO

3420t 142(1+x%) 1

— = 2
14x* 1 +x* 1+X4+ ’
5+ 4x* 1
= +4.
1+x4 1+x4

1
f=— 42, 1 <14x* <4 i ——+2 R
[Mycts 11 Beuay Toro,uro 1 < 1+ 00 MHOK€ECTBOM 3HAYEHUH BHIPAKEHHUS 114 npu X €

34224 5+4x*
1 a

SIBISIETCSI IPOMEKYTOK (2, 3|. 3HauuT, HEpaBEHCTBO log, > 1 ppmonmsercs JUTSL BCEX IEH-
p Y P 1+x* 1 +x*

CTBUTEIBHBIX  3HAYEHHMHA X TOTOa M TOJNBKO TOINA, KOTOa Ha IMPOMEXYTKE (2,3] Bomonnsercs HEPaBEHCTBO
log,t+1log,(r+2) > 1(x).
Jlanee nmeem:

1) ecmn 0 < a < 1, 10 HepaBencTBo (*) HE UMEET PEUICHUH Ha IPOMEXYTKE (2, 3], TaK Kak Ha 3TOM IIPOMEKYTKe 00a cia-
raeMbIX JIeBOH YaCTH HEPABEHCTBA OTPULIATEIIBHBI;

2) ecau a > 1, To HEpaBEHCTBO (*) PaBHOCHIIBHO HEPABEHCTBY y= f(£)
2
t“+2t—a>0.

2
Oynkums f(t) =1+ 2f —a nomkna GbITh ONOKUTENbHA Ha npomMekyTKe (2, 3], 3Haunr,
ee rpaduk MODKEH OBITH PAcIiONOXKEH BHIIIE WHTEpBAJIA (2, 3] ocu abcIice, TO ecTh, TOHKHO BBHI-

nonusieest yenosue f(2) > 0 (em.pucynok). Pemas nepasencrso 8 —a > 0 ¢ yuerom ycnosus
a > 1, oxonuarensro monygaem 1 < a < §.

Otser: 1 < a <8.

3amedanue.
ITyHKT 2) MOKHO BBITIOJIHUTH WHAYE C TIOMOIIBIO CICAYIOIINUX PACCyKIESHUM:

2 2
IockoubKy Bepunna napaGonsl Y = 1~ + 2 umeer xoopaunater (—1,Y0), dyskuus ¥ =t~ + 2f Bospacraer Ha mpome-
xytke (2, 3] 1, 3HAUMT MHOXKECTBOM ee 3HaueHuMit Ha 3TOM npomexyTke smsercs npomexytok (V(2), ¥(3)], To ects mpomesy-

ok (8, 15]. Taxum o6pasom, Hepasenctso 1>+ 2f —a > 0 BepHo 15 Beex ¢ u3 npomexkytka (2, 3] B ToM 1 ToNBKO B TOM
clydae, KOTyia BRIONHAETCA yeoBre d < 8, oTkya ¢ yuetom yciosus @ > 1, okonuarensno monysaem 1 < a < 8.
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