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KomOununpoBanubie ypaBHEeHHISI 1 HepaBeHCTBa. 1

Hacrosimas craTbd mocssiiena ypaBHEHUsIM U HEPABEHCTBAM, B KOTOPBIX ITIepeMeHHas ITPUCYTCTBYET
KaK I10J] 3HAKOM KOPHSI, TaK ¥ I10J] 3HAaKOM MOJIy/isl. HIKaKnX HOBBIX METOJIOB 371eCh HET; B pa3bupa-
€MBIX 3a/la9aX Mbl YBUJIUM COBMECTHYIO paboTy TeX ujieil 1 MpueéMoB, KOTOPbIE Y2Ke 3HAKOMbI BaM T10
NIPEJIBLIYIINM CTAThAM.

BAHAYA 1. (MOTH, 2007) Pemurs ypasuenue

5v/1+ |2 — 1| = 3+ |5z + 3.

PEIIEHUE. 3amena t = 5r NPUBOIUT K YPABHEHUIO

V254 [t2 = 25| =3+ |t + 3| (1)

Toukamu rrepeMeHbl 3HaKa X0Tsd ObI OJIHOT'O U3 BBIpaYKEHUI T10/T MOJLYJIEM CJTyKaT 3HaYeHus ¢ = £5
u t = 3. CoOTBETCTBEHHO, PACCMATPUBAEM UETHIPE ITPOMEXKYTKA.

1. Econ t < —5, o seBast wacTh ypasuenus (1) pasua V12 = |t| = —t, n ypaBHenue IpuHIMAET
BT

—t=3-t-3 & 0=0.

[Tosryamiocs BepHOE UMCI0BOE PABEHCTBO, KOTOPOE O3HAYAET, UTO BCE 3HAUCHUS ¢ < —5 ABIIs-
I0TCs perenusMu ypasaerus (1).

2. Ecrm —5 < t < —3, To ypaBrenue (1) npuHAMaer BH/I
V50 — t?2 = —t.

JIerko BUJIeTH, UTO 9TO ypaBHEHUE MMEET €JIMHCTBEHHBIH KOPEHb ¢ = —D5H, KOTOPBI MBI yKe
IIOJIyYNJIN BBIIIE.

3. Ecom —3 <t < 5, To ypasuenue (1) mpurnMaeT Bu/
V50 — t2 =1+ 6.

[IpaBasi 9acTh MOJTyYEHHOTO YPaBHEHUS TIOJIOKUTEIbHA DU PACCMATPUBAEMBIX ¢, IIO9TOMY OHO
PaBHOCUIBHO YPABHEHUIO

50-t2=(t+6)? & t+6t—-7=0

¢ KOpHAMHU 1 u —7, U3 KOTOPBIX JHIIb ¢ = 1 IPUHAJJIEKUT PACMATPUBAEMOMY [IPOMEKYTKY U
HOTOMY CJIyZKUT perienueM ypapaenus (1).

4. Haxkownern, ecim t > 5, To ypaBuenue (1) npumer Bu
t=3+1+3

a TakKoe ypaBHEHHE He UMeeT PelleHUil.
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Urak, pemenusimu ypasaenus (1) ciayzkar sHadenusi t < —5 ut = 1. Ocraérest cenarb 06paTHyO
3aMeHy x = t/5 u 3ammcaTh OTBET.

OTBET: (—o0;—1] U {1}

BAJIAYA 2. (MI'Y, ¢usuueckuti ¢-m, 2005) Pemmre cucremy

y+2vr+y=15—x,
|lr —2(2y +1)| + 3|z — 4(y — 1)| = 6.

PENIEHUE. [Ipeobpa3yem mepBoe ypaBHEHUE:

(T+y)+2/T+y+1=16 & (Vety+1)" =16,
YTO € yUETOM IMOJIOKUTEIBHOCTH BbIPAKEHUs! /T + y + 1 PaBHOCUIIBHO ypABHEHUIO
Vity+l=4 & z+y=09. (2)
[TepeiiémM KO BTOPOMY YPABHEHUIO CHCTEMDI:
|z — 4y — 2| + 3|z — 4y + 4] = 6,
KOTOPOE TI0C/Ie 3aMeHbl t = X — 4y IpuMeT BUJI
|t — 2| + 3|t + 4] = 6. (3)
Ecin t < —4, 10 ypaBuenue (3) paBHOCHIBHO
2 t—3(t+d)=6 o t=—4
910 3HaveHue rogurcd. Ecmm —4 <t < 2, 1o (3) paBHOCHILHO
2 t+3(t+4)=6 o t=—4
To ke camoe. Hakower, ecyiu ¢ > 2, 10 (3) paBHOCUTIBHO
t—243(t+4) =6 <« t=-—1I;
9710 He rojutcst. Urak, ypasHenue (3) MMeeT €JMHCTBEHHBIN KOPEHDb ¢ = —4, OTKYy/Ia
r—4y = —4. (4)

B pesysbrare nostygaem cucremy ypasHenuii (2) u (4), paBHOCHIBHYIO UCXOJHOl CUCTEME:

T+y=9,
r—4y = —4.

Jlannas cucrtemMa peraercs J1eMeHTapHO.

OTBET: (£,14).

BAZIAYA 3. («Ilokopu Bopobwvésu, 2opui!s, 2014, 10-11) Pemure HepaBeHCTBO

VT—x-|2* =3 < V7 —x- |2 — 142 + 27|.



PEmiEHUE. O/I3 HepaBeHCTBa €CTh MHOXKECTBO T < 7. 3aMETUM, 9TO & = 7 SBJISIETCS PENICHUEM.
[Ipu z < 7 cokpallieHre HaIlero HEPABEHCTBA Ha, TOJIOKUTE/IHLHYIO BEJIMYUHY +/7 — T MPUBOJIUT K
PABHOCHJIHOMY HEPABEHCTBY

22 = 3| < |2? — 142 4+27] & (X -3)°< (2 -4 +27)° &
& ((@°=3)— (" =14z +27)) ((¢° = 3) + (2® — 14z +27)) <0 &
15

& (Tr—15)(2* —Te+12) <0 <« ($—7)(x—3)(x—4)<0,

KOTOPOE JIETKO PeNTaeTcsd METOJIOM MHTEPBATIOB: T < %, 3 < x < 4. Bce 3Tu 3HaUEHNd T YIOBIETBO-
PAIOT OrPpaHUMYEHUIO0 T < 7 U IMIOTOMY SIBJIAIOTCS PENIeHUsSIMU MCXO/IHOI'O HEpaBEHCTBA.

OTBET: (—o0; 2] U [3;4] U{7}.

BAJIAYA 4. (MY, ¢usuueckuts g-m, 2000) Permmre HepaBeHCTBO

Ve[l -z 2>z 1. (5)

PEIEHUE. [Tycrs cravana © € Fy = (—oo; 1). Torma mepaBercTBO (5) pPABHOCHIBLHO HEPABEHCTBY

Vit (l—2)—2>2-1 & Va2-z—1>z-1

[IpaBag 9acThb IOJYYEeHHOTO HEpaBEHCTBA OTPHUIATEIbHA MPH PACCMATPUBAEMBIX X, MOITOMY OHO
PaBHOCHJILHO Ha MHOXKECTBe F; HEpaBEHCTBY

1-+5

9
1++/5
o

T <
?—r—-1>0 <

Tz

B mepecevennn ¢ muO)kecTBoM FEj (¢ yuérom Toro, 4ro 1*2 <1luitfs > 1) mosydaeMm 9acThb

2
perenuit HepaBeHcTBa (5):
1-+5
T < .

=2

[Iycrb Teneps x € Fy = [1;400). B arom ciaydae HepaBeHCTBO (5) PABHOCUIBHO HEPABEHCTBY
Vl+r—3>x—1,

KOTOPOE BBU/Ly HEOTPHUIIATE/THHOCTH CBOEH MPaBoil 9acTH PAaBHOCUILHO HA MHOXKECTBE Fo HEPABEHCTBY

S

(6)

4
??+r—-3>(@-17? < z> 3. (7)

Bee 911 3HavYeHus & MpUHAJIEKAT MHOXKECTBY Fy M IOTOMY CIIy2KaT PEIIeHuAME HepaBeHcTsa ().
Ocraéres oobeuanTh MuOKecTBa (6) 1 (7).

OTBET: <—oo; %@} U (35 +00).
BAIAYA 5. (MI'Y, BMK, 1994) Pemurh HEpaBEeHCTBO
Vr—3<3—|z—6|



PEMIEHUE. He cocraBiser Tpyja U 3/ileChb CHATH MOJY/Ib Ha JIByX ITPOMEXKYTKAX, pellas B KaxK-
JIOM CJIydae MpOoCcToe mpparuonaabHoe HepaBeHcTBO. Ho B 9T0it 3a/1a1e MOXKHO TOCTYIUTH U3LIITHEE.
Cremraem 3ameny t = v/x — 3 ¥ IPpUJEM K HEPABEHCTBY

t<3—-* -3 & |[P-3|<3-t (8)

IpA OTPaHUYEHAN

t>0. 9)

Kak BbI 3Haere u3 crarbu «Hepasencrsa ¢ Mojy/ienMy, HepaBeHCTBO (8) PaBHOCUJIBHO CHCTEME

2 —3<3—1t, 2 +t—6<0,
2 <~ 2 <~
t*"—=3>2t—-3 t°—t>0
-3 <t<2,
t+3)(t—2) <0, —-3<t<0,
(tE+3)(t-2) <0, t <o, - NS
tt—1)=0 1<t<2,
t>1
otkyza ¢ yaérom orpanmdenns (9) mmeem ¢ = 0 win 1 < ¢ < 2. Tereps obpaTHast 3aMeHa:

r—3=0, T =3,
p=
1<Vr—-3<2 4<r<T.

OTBET: {3} U[4;7].
BAJAYA 6. («Dusmex», 2013) Pemure HepaBeHCTBO

1 1

< .
Vig+2/-1 5+

PeEmEHUE. Haitném O/13 mamHOrO HEpaBeHCTBA:

(10)

T < —3, < —b,
@ +2[—1>0, !
51140 rz>—-1, < —b<r< -3,
T
r# =5 x> —1.

Bamerum, uro npu z < —5 HepaBercTBo (10) He UMeeT pelieHuil, TOCKOIBKY €ro JieBasi 4aCTh M0JIO-
JKNTeJIbHA, a IpaBasg — oTpuiareabHa. [losromy Oymem perrarhs Hallle HEpaBEHCTBO HA MHOXKECTBE
E = (=5;-3) U (—1;4+00).

O6a 3namenaress B (10) mosoxureabHbl Ipn = € E; yMHOXKas HEDABEHCTBO Ha TIOJIOKUTETHHY O
esmanny (5 + x)4/|x + 2| — 1, mosyunm paBHOCHIbHOE HA MHOXKECTBe F/ HEPABEHCTBO

Vig+2|-125+u,

KOTOpOE BBUJLY ycjoBud 5 + x > () paBHOCWIBHO Ha E HepaBeHCTBY
lz+2/—1>GB+2)? < |v+2|>2>+ 10z + 26,

9KBHUBaJIECHTHOE B CBOIO O4Yepe/Ib (CHOBa BCIIOMHWHaAEM CTATHLIO «HepaBeIICTBa C MO,ZLyHeM») COBOKYII-
HOCTHU
42> 2%+ 10z + 26, 2+ 92 + 24 <0,

2 <

=
r+2 < —(2* + 10z + 26) r* + 11z +28 < 0.
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[TepBoe HEpaBEHCTBO ITO COBOKYITHOCTH HE NUMEET PelieHuil (JUCKPIMUHAHT OTPUIATEJIECH ), a perre-
HUA BTOPOIO HEPABEHCTBA COCTABJIAIOT OTpe3oK —7 < x < —4. Ilepecekast 3TOT OTPE30K ¢ MHOMKE-
crBoM F, mosrydaeM MHOXKecTBO —5 < x < —4 pernennii nepaserctsa (10).

OTBET: (—5;—4].
BAJAYA 7. («/lomonocoss, 2007) Permure HEpaBEeHCTBO

Va+8—|2z+1| 5 1

z L 11
VT —x— |2z + 1| (1)
PENIEHUE. Pajgukajbl onpe/ie/ieHbl Ipu

r+8 =0,

& 8L«

7T—x>20

[Tosromy permmaem mepaserctBo (11) wa muO)KecTBe E = [—8;7]. [Ipeobpasyem:
8 — |2 1 8 —7— 8 — V7 —
NI |22 + |_1>0 - N Vv Ty o Vv + N (12)

Z > =0
VT —x— |22 + 1] VT —x— |22 + 1| VT —1—+/(2x + 1)

[Tocennee npeobpaszoBanme MOHAIOOUIOCH HaM BOT 3a4eM. 110CcKoIbKy (byHKIWs ¢ = /T MOHOTOH-
HO BO3pacTaeT, 3Hak pasnoctu VA — v/ B coBnajaer co 3uakom pasnoctu A — B. CregoBaTesbHO,
HepaseHcTBo (12) SKBUBaJeHTHO Ha MHOXKecTBe F HepapeHCTBY'

(x+8)—(7T—1x) 20+ 1 20+ 1
>0 & —/—<0 & <0,
(7T—2z)— 2z +1)? 422 + 5z — 6 Az +2) (z—3)
KOTOPOE JIEMKO PEIIAeTCsl METOIOM HHTEPBAJIOB:
1 3
<-2, —=<z<-. 13
re2 —t<rd? (13

I[Tepecekast MHOKecTBO (13) ¢ MHOXKeCTBOM E, 1OJIydaeM OTBET.

OTBET: [-8;—2)U [—3;2).
Sagaan

[Ipu oTcyTcTBUM c10BecHO# (DOPMYIUPOBKH TPeOyeTcs PEIuTh YpaBHEHUE, CUCTEMY yPaBHEHUN UIn
HEPaBCHCTBO.

1. (MY, 6uosoeun. -m, 2004) ~x+2=|z—1|.

2. (MY, zumuneckuti g-m, 2007) (x* — T|x| + 6) 4z + 23 = 0.

3. (MI'Y, zeoepagun. g-m, 1996) /2 —x% = |z| — 1.

! Ipyrue mpuMepsl NCIOIB30BAHIST OMOOHOM IPOIEAYPHI CMOTPUTE B cTaThe «MeTos palnoHa I m3aIy.
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4. (MT'Y, e2eoepagpuy. ¢h-m, 1999)

V0e2 +14x + 47— 1= |z + 7] — 1.

5. (MI'Y, ¢usuvecrkut g-m, 2002) 4+ Vx +9= |z +5|.
fEAFT= 6
6. (MI'Y, mexmam, 1994) 3Vx+4=5—2|z+2|.
I— e e
7. (MOTH, 1997) |3\/z +2 — z|+|z — 3\/z +3|=9.
8. (M®OTH, 2007) \/25 + 1622 — 25 = 4+ 4]z + 1|,
ynli—eo)]
9. (MI'Y, sxornomun. -m, 1996)
| — x| — Vy+3=1,
(—:I; —ac)2 —y =10
(z—2-)
10. (MY, ¢usuueckut ¢-m, 2003)
V=T =9~ [o+ 2],
r(x+4y —2) +y(dy +2) =41,
(fr—1) (19
11. (MT'Y, dusuveckui ¢-m, 2005)
r+4/r —y=1y+12
2(x +1) +y| + 220 +y— 1] = 3.
(£-%)
12. («Quamex», 2016, 9-10)
8|z — v +2|+ 22V < 2®+ 2+ 28
(c0+16) N (¥:0]



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

(«IHoxopu Bopobvéswi 2opwi!», 2014, 10-11)

VI—2- |22 =1 <V9I—x2-|2? — 102 + 13].

(MY, zumuneckuts g-m, 2006) /1 —|z| >z — 2.

(MI'Y, eeonoeun. ¢-m, 1997)

Vie4+1 —1> |z + 1] — 1997

(MI'Y, BIIIB, 2003)

6
\/x+4—2‘ >
‘ vVe+4-—3

(MY, pusuveckuii g-m, 2003)

V1222 + 423 + 14 |22% + 72| > 9.

(MI'Y, mexmam, 1998)

3VI|r+1]—3> Va2 —22—-3.

(MT'Y, sxonomun. g-m, 1993) 3v/xr+2<6— |z —2|.

(MT'Y, zeonoeun. ¢p-m, 2001) |z — 6|+ 3z +1 < 5.

(MI'Y, ¢-m ncuxonoeuu, 2003) |3z + 1|+ /3x+4 < 3.

(MY, 6uonoeun. ¢-m, 1997) /|1 —8z| —2 <z + 1.

{6} nletel N[5 too—) ‘

(co+:966T] N [866T— ‘o0—)

(0o+112) N (g -]

’ (oo+ ‘%] N [p— ‘oo—) ‘

[

{e}nt—-]

oi-1n{&-}

(co+1gr +¢] 0

[or— a3 n[$-tgen +-]




23.

24.

25.

26.

27.

28.

29.

30.

31.

(ML, gusuneckuti g-m, 2000) /2% + |z —4] — 18 > x — 4.

(0o 155) 1 [ ggr o)

(MT'Y, ¢usuveckut g-m, 1997) Va? +x+4 < 2x + |3z —2|.

’ (oo-}—f%] N [0 too—) ‘

(MI'Y, eeoepagpun. ¢-m, 2003)

2m<x+3<\/§+1>—‘x+3<\/§—1>‘.

gi0)n (055 ) n (% ~tg-]

(MI'Y, BMK, 1998)
Ve —4-3|>|VI—z-2|+1

(MI'Y, HCAA, 1999)

(s fg/\] N (L—too—)

(MI'Y, BMEK, 200)

2y
< > |z| — 2.

V15 + 22 — 22 -

(6121 0 [=fer s o)

(MI'Y, mexmam, 1996)

—
I~

ol

~—

(MOTH, 2000)
V=22 +T7r -6

< 0.
|22 — 6z + 5| — |22 — 22 — 3]

[gfg/\Jrz) N(z1]

(MDTH, 2005)

|x2—5$+6|+|9—2x|—5<0
V1922 — 423 — 42 + 19




32.

33.

34.

35.

36.

37.

38.

39.

(MOTH, 2002)

> 10 — |z|.

\/ 500 + 30z — 222
2 +5

’ [ez:€) N (0:5—) N (01— tc0—)

(«@Qusamez», 2013)

lz—3[-1 6-—x

(94q]

(«Qusmex», 2017, 10)

/|x|—12>
— >
2—x

’ (g%2) N [g1—to0—) \

(«@uamex», 2017, 10)

\/\/x—|—1—2—|—\/:L’—|—82—18\/x+1>5.

(0o+‘0zT) N (gg ‘g]

(MOTH, 2003)
1 1

< .
Val4+dr—5—-4 2le+6/-5

(640 (gl =) 0 (& —9p —5-)

(MI'Y, BMK, 1990)

V922 — 487 — 21 + V922 — 51x — 15 < |3z — 6]

6 ¢ 9 n € ¢ 6
99NV+LT TEVENFLT g8/N—8 "99NAV—LT

(«IToxopu Bopobwéeun, zopwi!», 2011)
Vo —a2+2+2>>4—5x—2|
(ge1-]

(«/Tomonocoss, 2005)
z (3x+2—2\/3—2x—$2> > 3|z

[1:5]) n{0} N [5rims te—




40. («/lomomrocoss, 2007)
V8 —x — |2z — 1| 1
Vi+7—2z—-1]

41. («Qusmex», 2019, 10) Haiimure Bce 3HAUYEHUs EPEMEHHOl T, NP KayKJOM U3 KOTOPBIX 0ba

BBbIPazKEeHUST
flx)=v2l—22—4x u g(z)=|r+2|

oupezesnensl, npuaém min(f(z); g(x)) > ITJF‘*,

’(zfo)m(gffk] 3x‘

42. («Dusmex», 2019, 10) Pemure nepaBeHCTBO

/[ 22 6/
3 5 433'2 S0
(22 — 4|z])2 — 822 + 32| — 48 ~

’ (co+t9)Nrie) N (zie—) N (e—F—]N(9—‘co—) 3z

43. («Iloxopu Bopobuvésv, zopwvi!», 2010) Tlpn Kakux 3HAYEHHs TAPAMETPA ¢ HEDABEHCTBO

1 1 1 1
+a<0

+ + -
3VE  4/T—=z |3V 4/1-=

nMeeT equmHCTBeHHOE perenne! Haiinnre 310 pemenne.
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