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Ot aBTOpPOB

Jdaxe caMuli NpPEeBOCXOAHBIA TOPT BpLA JH AO-
CTaBAT BaM YAOBOJILCTBHE, €CJIH KTO-TO €ro npeaBa-
PHTEJILHO NOXYyeT. Tak Xe H caMyl0 XOpoInylo 3ajavy
MOXHO HCIOOPTHTb, NPEXAEBPEMEHHO IOKa3aB €€ pe-
menme. IIpaBga, ¥ B TOM, UTO «BHAHMT OKO, Aa 3y0
HEAMET», MAJIO PAafOCTH: OT 33/laud, PEIMIeHAE KOTOPOH
Bhl HEAKOIZJa HE y3HAeTe, HEMHOIO IPOKY.

«[onbie» peme6GHAKA, C OMHOA CTOPOHBI, H «4H-
CTHe» COODHHMKH 3ajad, C APYrOi, — JBE KpaXHOCTH
yuebHOM smTeparyphl. IlepsHe COBCEM HE OCTAaB/ISIOT
MecTa J1d TBopuectBa. PaGora co BTOpPHIMH, KaK mpa-
BAJIO, BO3MOXHA JIMIIb NOJ PYKOBOACTBOM ONKITHOTO
HacTaBHHKA. JKesareJlbHO HMETb HEUTO CpeaHee, CKa-
XeM, obyuarowuii c6oprux 3aday. [lagaM pa3bSCHEHAS.
B xaxno#d teme ecth 0a3uCHble (ONOpDHHIE) 3a4aUH,
Hjes pemeHds KOTOPHX IPYNImApyeT BOKPYT HHX Ie-
JILIA KJIACC aHAJIOTHYHHIX 3ajad. TakuM oGpasom, Ha-
YVYMBIIACH PEINaTh K/IOYEBYIO 33[aYy, Mhl OTKPHIBAEM
OyTh K PEMEHAI0 «3aAa4-pOACTBEHHMKOB». Ha Ham
B3IVId]l, pPENIEHAE MMEHHO O0a3MCHHIX 3ajad CJaeayeT
NEMOHCTPHpPOBaTh B COOpHMKE, a aHAJOTMYHHE pac-
CMATPHBaTh KaK yIpaXHEHHS.



Mu HageeMcd, 9YTO HacTogmiee mocoOme Kak pa3s
n sBigercs cGopHEKOM 3amad moao6HOrO poja. B HeM
OpeCTaBJ€HN OCHOBHREIE pas3fie/Ill Kypca IMKOJIbHOH
anreOpH ¥ HaYan aHaym3a. KHATa NOCTPOEHA Mo cxeme
«knoueBas 3ajaua + ympaxHeHHms». E€ MoxHO pac-
CMaTpHBaTh KaK COODHHK 3aja4 C IMAPOKHAM AHANA30-
HOM MPHMEHEHHWS: OT CIPAaBOYHAKA [0 METOJaM pe-
MEHARX O AMAAKTHYECKOTO MaTepmasia. B xoHme mo-
co0Hug ONOJIHATE/ILHO NPABEAEHN 06pa3mbl BAPHAHTOB
BCTYIIATE/IbHRIX 3K3aMEHOB B BY3H C 3KOHOMHYECKHAM
npodpmiem.

ABTOpH BHIPaXalOT HCKPEHHIOI 0.1aronapHOCTD
10.B.Boxenko, M.E.Paburosnuy, E.M.PaburoBruy H
A.O.PoMaHeHKO, Ybg ApyXecKad NOMOIb H IEHHHE
coBeTH B mpomecce paboTe HAJ KHATOM BO MHOIOM
cnoco6cTBoBAIE ee yaydmeHnmio. Takxe aBropn 06.a-
rojapHnl BCEM CBOHM YYEHHMKAM, YYACTBOBABIIMM B
anpofanue pyKONMCH 3TOM KHHIH.



§ 1. AGcomortHas senmumHa uucna (mopynw)

HemHOro rteopmm

Onpepenetine.

AbGcorromnoll eeauxunoll ywucra a (obosnawaemcs |al) na-
3bléaemcs paccmosHue om mouxu, usobpaxarowell 0aHHOoe Huc-
JI0 a Ha KoopOuHamHol npsamoi, 00 Hawanra omcuema.

H3 onpenesieHns cleayer, 4Tro

a, ecom a = 0, .
lal = (*)
—a, ecm a<0.

OrMeTHM, uTO 37€Ch 3HAUOK { He OGO3HAUAET JIOTHUECKYIO
onepanmo. OH HCOOVIB3OBAH JIMIIb AAY NPHAAHAE 3aMACH KOM-
naxTHOM (popMEL.

OcHOBHbICE CBOMCTBA MOAYNa

1) lal 2 0; 2) lal = |- al;
3 lal 2 a; 4 1abl = lal 161;

al _ lal . .
5 |b| = 18l 320y 6 la+bl < lal + |bl;

7 la+bl=lal +1b TOrMA m TOMBKO TOIWA, KOIAA
ab = 0;

8) lal + |bl =a+ b Torna ® TOJBKO TOrHA, Korma a =0 H
b=0;

9) la—bl=1lal+1bl TOrmAa ™ TONBKO TOITA, KOIAA
ab < 0;

10) |al— 15620 TOrma ® TOMBKO TOIWA, KOIA3
Z-¥=0.

Monesubie ynpawHeHus
Packpoite mofyns:

1.1. @) |n - 3]; 6 11-V2|;
8) IV3 +V5 |; 2 V5 -2|;
» 1x%; e Ix*+1l[;



§ 1. AGCcoArlOTHAS BEeAHMYHHA THCAA (MOAYAD)

x) x’—x+%; 3 I1xXX+2x+2[;
x2
) x—T—ll; X |-x+3x-4|.

Pewnts ypasHeHns:
12, |x*—4x+31=-2 13. |x*—6x—7| =V3 - 2.

14. x| =-x*-1. LS. 1x] = - (x —2)%

1.6. |x| =—|x+1]. 1.7. ¥+ 4|x|+1=0.
1 1

1.8. |x|=—?. l.9.x|x|=—;.

1.10. i — LIL x*4+x+1=— |xl.

112. 2x —x*—1=|x|. 1.13. |x| —x=—1.

1.14. |x] —x=1-V2. L1L15 x—|x|=I|x+1].
1.16. 1x| = - x°. 1.17. 1x-2] = - (2-x)2
1.18. |x—-3| =6x—x"—09.

1.19. [x+3] +(x+3)*=0.

1.20. |x + 2| = - |x* - 4].
1.21. x — |x| = x2 1.22. |x| = x.
1.23. |2x-3| =2x—-3. 1.24. |x¥*-1]=1-x%
125 || = 1. 126 XL
x-1 1-x X
Ix-31 _ PR
1.27. 3—x =1. 1.28. |x—2]| =12 - x]|.
1 1
129. |5l = Ia—x'
Pewmnts HepaseHCTsa:
1.30. |x| > - 1. 1.31. |x*-3x-2|<-1.

11
x+3 2x -5

1.32. ‘ >—-2.




§ 1. AGcorloTHAsS BeAHYHHA THCAA (MOAYAB)

1.33. x,‘_1 >—1. 134 1x1>0.

1.35. x| =0. 1.36. |x| <o0.

1.37. |x¥*- 4] <o. 1.38. x| = - x%
1.39. |x| > - x> 1.40. |x| > — |x — 4.

141. Ix| = - |x(x—-1)I.
1.42. |x] > - |x(x = 1)I.
1.43. |x(x—1)| > - |x|.
14, |x(x—-1)| = — |xl.

1.45. l% > - \xl. 1.46. |x| = x.
1.47. x| >x. 1.48. |x| = —x.
1.49. |x| > —x. 1.50. |x| <x.
1.51. |x| <«x. 1.52. |x] <—x.
1 1
1.53. x| < —x. 1.54. x| P
1.ss. XL 5>, 1.56. 1%L 5 4.
x x
1.57. XL < ¢, 1.58. XL o .
x x

1.59. x| +x=—x° 1.60. ixi +x>—-x%
1.61. |x] +x< - x> 1.62. |x| +x<—-x2
1.63. x — |x| s-l,. 1.64. |x] —x = ——1,.

x x
1.65. x |x—1|>0. 1.66. x |[x—1] <0.
1.67. x |x+1| =0. 1.68. x [x+ 1] <0.
1.69. x |x + 1] S o0. 1.70. —*— > 0.

Ix—1|
x x
1.71. x -1l = 0. 1.72. PFST < 0.
x

1.73. X+ 1] < 0.



§ 1. AGCoAIOTHAS BeAMYMHa YMCA@ (MOAYAD)

Pewunts ypaBHeHMN:

1.74. |x| = a. 1.78. I1x| = - a.
1.76. 1x| = - d°. 1.77. 1x] + lal =0.
Pewumts HepaBencTsa:

1.78. a x| >0. 1.79. a |x| = 0.
1.80. a | x| <O. 1.81. alx| <0.

Kommentapmum, ykasaHus, OTBeTbi

Ilpm pemenwmm ynpaxmerms 1.1 cliexyeT BOCHOOIB30BATHCH
ONHEM BaXHHM MPABHJIOM, KOTOPOE HEMOCPEACTBEHHO CJICAYET
M3 COOTHOmEHHS (*): yTOOH PacCKpPHTh MOXYJb, HANO 3HATH 3HAK
BHPAXECHHS, CTOSMIENO IOA MOAYJIEM.

11. @) n—3; 6) V2 —-1; &) V3 +V5; 2) V5 —-2; 9 x%

4 4

3) x*+ 2x + 2. Vxasanue. x*+2x+2 = (x+1>+1>0;
2

u) xT —x + 1; ) x> — 3x + 4. Yxazanue. Bocnonsay#rech cBoii-

CTBOM KBaJiPaTHOIO TPEXWIEHA C OTPHIATEJbHHM JUCKPHAMH-
HAHTOM.

3amersM, yTO B ynpaxaeHmax 1.2-1.73 Her HeoOxoQAMOCTH
PacKpHBaTh MOAY/b. JOCTATOYHO JIMIIL BOCHOJbH3OBATHCH CBOM-
CTBAMH 1)-3) H COOTHOIICHHEM (*).

1.2-1.15. Her pemenmnit. 1.5. Yxa3anue. JleBas uactb ypas-
HEHAS HEOTPHIATENbHA, IpaBad — HenoJoxmreabHa. OmHAKO
Jesag M npaBag yacTE o0pamaioTcs B HyJ b OPA DPA3IAUYHBX
3paueHMsX X. 1.9. Ykasanue. IIpaBag u JieBag 4acTH ypaBHCHHS
BMeloT pasHeie 3Hakd. 1.13-1.15. Vxasanue. Bocnombayiirech
ceodicteoM 3). 1.16. 0. 1.17. 2. 1.18. 3. 1.19. -3. 1.20. -2. 1.21.
0. Yxasanue. x — |x| <0 B TO BpeMs, Kak x>= 0. 1.22. x = 0.

1.23. xa%. 1.24. —1<x<1. 125 x<1. 1.26. x>0. 1.27.
x<3. 1.28. x — moboe. 1.29. x <3 wm x > 3. 1.30. x — moboe.
1.31. Her pemenmit. 1.32. x< -3 mwmx> - 3@ x # % Vxazanue.

2
e x*+1; %) x’—x+—1—. Vxazanue. x’—x+l= Q—% =0;

PemennemM maHHOrO HepaBeHCTBA gBjgercd 001aCTb ero ompenme-
aeHEnd. 1.33. x<—1 awm — 1<x<1, mm x> 1. 1.34. x<0 wm
x>0. 1.35. x — moboe. 1.36. Her pemenmi. 1.37. x =2 wm

8



§ 1. AGcorloTHAsS BeAHYHMHA YHCAA (MOAYAB)

x=-2. 1.38. x — moboe. 1.39. x<0 wm x>0. Vxasanue.
O6paTuTe BHAMAHME HA TO, YTO AAHHOE HEPABEHCTBO CTPOrOE.
1.40. x — moboe. Yxazanue. 3ameruM, yTO UPH x = 0 npasas
YacTh HEpPABEHCTBA oTpumarenbHa. 1.41. x — moboe. 1.42.
x<0 mm x>0. 1.43. x<0 mwm x>0. 1.44. x — moboe. 1.45.
x<0 mm x>0. 1.46. x — moboe. 1.47. x<0. 1.48. x — moboe.
1.49. x > 0. 1.50. Her pemenmii. 1.51. x = 0. 1.52. Her pemenmi.
1.53. x < 0. 1.54. x <0 wm x > 0. 1.55. x> 0. 1.56. Her pemenmii.
1.57. x<0 wm x>0. 1.58. x<0. 1.59. x — moboe. Yxasanue.
Ilpm moGom x |x| +x=0. 1.60. x<0 mwm x>0. 1.61. x=0
1.62. Her pemenmii. 1.63. x <0 wm x >0. 1.64. Her pemenmik.
1.65. x>0 m x#1. 1.66. x<O0 mma x=1. 1.67. x=-1 wm
x20. 1.68. x<O0m x=—1. 1.69. x<0. 1.70. x>0 m x##1.
1.71. x20 m x#1. 1.72. x<0 71 x#—1. 1.73. x<0 m
x#—1. 1.74. Ecim a<0, 10 Her pemenmdi; ecsm a=0, TO
x=0; ecm a>0, TO x=—qg wmH XxX=a. 1.75. Ecom a>0, 10
HET pemeHnit; e a=0, 70 X =0; eyl a<0, TO X = — @ WIH
x=a 1.76. Ecm a# 0, TO Her pemeHmi; ecmm a =0,
x=0. 1.77. Eccm a# 0, TO Her pemeHmit; ecmda a=0,
x=0. 1.78. Ecm a < 0, TO HET pemenwif; ec a> 0, TO X
ynoboe, xpome Hyad. 1.79. Ecm a<0, 0 x =0; eci a = 0,
x — moboe. 1.80. Ecm a = 0, T0 HET pemeHumi; ecm a <0,
x — moboe, xpome Hynd. 1.81. Ecm a <0, To x — moboe;
ecm a>0, T0 x=0.

33133

OcHoBHbIe THNbI 3afay

1.82. ITocTporTh rpadpEx ¢yExkmum y = |2x — 3j.
Pewenne.

IMockosbKy MH HE 3HaeM, KAKOB 3HAK BHPAXEHHS, CTOSIIETO
OOX MOAYJAEM, TO pAacCMOTPAM ABE BO3MOXHOCTH. Ecm

2x — 3<0, T.e. x<g, ™ y=3—2x; eom 2x -3 20, T.€.

x 2 % , T0 y = 2x — 3. [lomyueHsnii pesyabsraT yaoOHO 3amMCaTh

B TAKOM BHJAC:

N W

3—-2x,ecm x < -,
y=
2x— 3, ecmEa X =

(SN



§ 1. A6corloTHAS BeAHMYHMHA THCAA (MOAYAB)

I'papwux nammoM yEKnmE m3oOpaxeH HA puc. 1.
y

(=

3
7 \A
g\

Puc. 1
1.83. ITocrports rpadmk ysxnmm y = I—% (x* - 4x + 3).

Pewsenne.

OueBngHO, YTO CAEAYET pac-
CMaTpHBaTHL BA Ciyvyasd: x>0 m
x<0. Hmeem:

x2—4x + 3, ecm x>0,
y=
—x2+4x - 3, ecmm x<0.

I'pabnx nammol yExIEH
COCTOHMT M3 ABYX COOTBETCTBYIO-

mEx napabos (puc. 2).

Puc. 2

10



§ 1. AGCOAIOTHAS BeAHYHHA THCAA (MOAYAB)

YnpaHesus
Moctpouts rpadmis pyriapss (1.84-1.100):

1.84. y= |x + 2]|. 1.85. y=|3x — 4| —x.
1.86. y = Ix| + x. 187. y=x-1-|x-1].
1.88. y= |x| (x — 2). 1.89. y= |x + 4] x.
_ X _ Ix+1]
1.90. y = ix] " 191. y= >+
2 2
x -1 x'—=1
1.92. y= X F1° 1.93. y= X =1°
=_ 2 =_2
1.94. y = Xl —x° 195. y= ETE
196. y= - (- 1). 197 y= Z22 o+ ax+3).
xX-x-2 X¥-5x-6
198. y= Tx=21 ° 1.99. y = NITSTE
_ o Ix=xll
l.loo.y——x .

* * *

1.101. ITocrponts rpadmx byBxIEH
y=lx+2l+2|x-1] —x.

Pewetine.

BupaxeHnd, Crogm@e NOA MOAYJEM, NPHHAMAIOT HyJIE-
BHE 3HAYCHHY B TOYKAX X = — 2 H X = |, PasOHBAIOIHAX YHCJIO-
BYI0 OpIMYI0 HAa TPH OpOMEXyTKa: (— ®; —2), [-2; 1],
(1; »). PaccMoTpuM naEHyI0 ¢(YyHKOHIO HA KaXAOM H3 ITHX
POMEXYTKOB.

Ecm x<—2, 10 x+2<0 1 x — 1<0. 3gaudr,

y=—x—2;2x+2—x, y=-—4x.

Ecm ~2<x<1,T0x+220m1 x—1=<0. [Tosromy

y=x+2-2x+2-x, y=-2x+4.

11



§ 1. AGcorloTHAS BeAHIHMHA YMCAa (MOAYAB)

Ecm x>1, 0 x+2>0 =

x — 1>0. CaenoBaresnbHO, y
y=x+2+2x-2-x, y=2.

Hrak,

— 4x, e x< — 2, |
={-2x+4,ecm —-2<x<1, |

2x, ecma x> 1. E

I'padux m3obpaxen HA pHC. 3. E '

1.102. TloctpomTs rpadmx 1 oY !
¢yrxnEm -2 1 <,

y=x(lx+2| + |x—-2]). ‘Q

Pewetine.

Ecm x< -2, 10

y=x(—x—-2-x+2),

y=—2x2

Ecm —-2<x<2, 10
y=x(x+2-x+2),

y=4x.
Ecm x>2, 10
y=xx+2+x-2),
y = 2x%

Hrak,
—2x% ecmm x<—2,
y=44x, ecmm —2<x <2,
2x%, ecmm x> 2.

Puc. 4

12



§ 1. A6corloTHAS BeAHMYHMHA YUCAa (MOAYAB)

YnpaxmHenus
MocTpouts rpacdmkm  yHKMNA:
1.103. y=|x—1| + Ix+ 11.
1.104. y= |x - 2| — |x + 2].
1.105. y=|x - 3| + |2x — 1].
1.106. y= |x+ 3| + |2x + 1| — x.
1.107. y=x(Ix = 2| + Ix + 11).
1.108. y= Ix+l|-:lx+2|.
*+x-2 x*-x-2
Ix+ 2| Ix = 2|

1.109. y =

* * -

1.110. PemmaTs ypaBHeHme |5x + 4| = 3.

SicHO, YTO 37€Ch €CTh OBE BO3MOXHOCTH: 5Xx + 4 =3 Wm
5x + 4 = — 3. OTKyAa HECJIOXHO NOIYYHTb

OrBer: x = —% WH X = — % .
OTMeTHM, YTO NpHE pEmieHEH ypaBHeHHWE BHAA |f(x)| =a
(a = 0) Hambosee pamMOHAJBHHN IyTh — INEPEXOd K COBO-
KYIHOCTH
f(x) =a,

f(x)=-a.
1.111. Pemmrs ypasHeHme |x*—2x —7| = 4.

Pewenne

3neck ykasaHHHWN BHIIE npaeM 0cBOGOXAaeT HAC or HEoO-
XOEMOCTH HAXOAHTh HHTEPBAIH 3HAKONOCTOSHCTBA KBAJPATHOTO
TPEXWICHA C «HENPHSTHHME» KOPHSIMH.

HAmeem:
-2 -7=4,

X-2x—T=—4

13



§ 1. A6corloTHAS BeAHYHMHA IHCAA (MOAYAB)

x*=2x—-11=0,

x*—2x-3=0.
OrBer: x=—-1 WH x=3, W x=1*2V3.
YnpamHenus
PeiunTh ypaBHeHMS:
L112. |2x - 3| =7. L.113. |2x + 3| = 5.
1.114. |x¥*—x -5 =1. L115. |xX*+5x+ 6] =2.
1.116. |x*—=x—1] =1. L117. x*— |x] —2=0.
1.118. |I1x] —2] =2. 1119, | |x| +2] =2.
1.120. ||x| +2| =1. 1.121. |x* - 4x| = 4.

L122. 2(x - 1)’ + |x—1| —1=0.
1.123. (x+2)°=2|x+2| +3.

* * *

1.124. PemmTp ypaBHEHHE
I2x+1|x—-3x—4=0.

Pewennwe.
JlaeHOE ypaBHEHHE PaBHOCHILHO COBOKYIIHOCTH ABYX CHCTEM
) [(x*+2x+2=0,
-x(2x+1)-3x-4=0, ||
1,
2x +1<0; X<=2s
x(2x+1)-3x—4=0, [x*—x-2=0,
L an_i.

IlepBag M3 NOTyyeHHRX CACTEM PEIIECHAH HE AIMEET, 3 BTOPOH

YAOBJIETBOPSET JHIb X = 2.

14

OTtBer: x = 2.



§ 1. AGCOAIOTHAN BEeAHYHMHA 4KCAa (MOAYAB)

Ynpamuenus

PeiunTs ypasHeHns:
1.125. x |x| +8x -7 =0.

1.126. |x—2|x—6x+8=0.

1.127. x* - 5x "‘:i' -14=0.
1128 ¢+ 2x +3 3221
x—1
Ix*—x—-2] _
L129. FE 5 = 3,
1.130. x* — x—%|=0.

L.131. |xX*=3 x| +1| =1.
1.132. x¥* =2 |x - 1| = 2.

2
X“+85x-6

1.133. —|x—'_-—2T— = 2.

1.134. Pemmrs ypasuenme |x’—x — 8| = —x.

Pewenne.

Ilpr pemenwm ypasHeHmié BExa |f(x)| = g (x) pacmpocrpa-
HEHHOM ommOKON SBIZETCd MEPEXOA K COBOKYMHOCTH

f(x) = g(x),
f(x) =—g(x),
YTO, CKOpee BCEro, CBE3aHO C HeBepERHM oGo0meHmeM MeTona,

opmsegesHoro B 1.110. Ommako orcyrcrsme TtpefoBamms
g(x) = 0 MOXeT IPHBECTH K NMOSBJICHHIO IIOCTOPOHHAX PCIICHHE.

Takam 06pa3oM, paBHOCHUTLHEM SBISETCS NEPEXOa K CACTEME

f(x) =g (x),
[f(x) =g,
g(x)=0.

INomyuaem
15



§ 1. AGcoaloTas BeAHYMHA YMCAA (MOAYAB)

x*-x-8=-1x,
x>-x-8=x,

-x20.
OrBer: x=—-2 W x = —2V2,
1.135. Pemmts ypasHeHEE |3x — 4| = 4x° + 3x — 2.
Pewenne.

370 ypaBHEHAE NPHHIANAAILHO HE OTIHYAETCS OT NPEAHAY-

mero. Oxuako aaech Gonee xoMGOPTHHM NpeACTaBASETCS MYTb,
CBY3aHHHIM C pacKpuTEEM Moayas. Mmeem:

[[2x2+1 =0,
3x — 4 = 4x%+ 3x - 2, 7"‘ 4 0
3x—420, X273
3Ix—4=—-4x>*-3x+2, 2x2+3x-3=0,
3x — 4<0, x<%.
L
-3+
O'rm:x=3;33.

4

IomuepkaeM, YTO BHOOP TOrO WIH HHOIO M3 ABYX HpPEMJIO-
XeHHHX myTell pemenus ypasHeHHMM BHAA |f(x)| = g (x) cBa3an

JHIIb C BODPOCOM, KaKWe M3 HEPaBEHCTB g (x) ; 0 (cM. 1.134)

wm f(x) S 0 (cm. 1.135) pemmTs nerue.

YnpamHenus
Pewunts ypasHeHMS:
1.136. |x+2| =2(3 —x).

1
LI37. 13— 11 = -

1.138. |x+3| =x*+x—-6.
1.139. x*—4|x+ 1] +5x+4=0.
1.140. |x*+x - 3| = x.

L141. |x*+x-1] =2x— 1.
1.142. |5x +2| =3 - 3x.

16



§ 1. AGcorloTHaS BeAHYMHa THCAA (MOAYAB)
1.143. |x* - 2x| =3 — 2x.
1.144. |3x*— x| =8 + x.
1.145. |x°— x| =x + 4.
1.146. |x - 3| = — x* + 4x - 3.
1.147. X’ + 4 1x - 3| = Tx + 11 =0.
1.148. |x|x—1] —2x| =x*-2.

1.149. |x—|x—lx—1]]] = %

* * *

1.150. Pemmary ypaBHEHEE |x| —2 |x + 1] = 5.

Pewetne.
JlaEHOE ypaBHEHHE PABHOCHIbHO COBOKYTIHOCTH TPEX CHCTEM:
x<-1, -1=<x<0,
D {—x+2.x+2=5; 2) {—x—Zx—2=5;
x20,
3 {x—Zx—2=5.

OTBeT: HET pemICHHMA.
1.151. Pemmts ypaBHEHHE

Ix2—4x + 3| + |x>—4x - 5| =8.

Pewetne.

Haxons  HWHTEpBANW  3HAKONOCTOSHCTBA  TPEXWICHOB
x*—4x+ 3 n x*— 4x — 5 (puc. 5), npaxoaEM K HEOOXOTMMOCTH
PelICHAS NSTH CHCTEM:

T W
X—4x+3+x*—-4x-5=8;

2 _ + + - + +

ae kR R R F I R

2 4.5 ]| - - - +

XE-d-S 1713 |5 x
Puc. §

17



§ 1. AGcorloTHAS BeAHYMHA IHCAA (MOAYAD)

18

» |
» |
ol
d

-1=<x<1,
xX>—4x+3-x*+4x+5=8;
1<x<3,
-x*+4x-3-x*+4ax+5=8;
3 < x<$,
X—4x+3-x*+4x+5=8;
x2S,
x>—4x+3+x*-4x-5=8.

O6benuHgg NOMYyYCHHHE PE3y/JbTaTH, HEMEEM
Omer: —1<x<1wm3s<x<3S.

YnpamHenms

Pewnts ypasHeHns:

1.152. |x — 2|

+ |x—4| =3.

1.153. |x| + |x—6] =6.

1.154. |x + 2|
1.155. |x — 2|

- |x-3| =8.
-31|13—-x|+x=0.

1.156. |x*-9| + Ix—3| =6.
1.157. |x2-5x+ 4] + |x*-5x+ 6| =2.

1.158. x| —2
1.159. |x + 1|
1.160. |x + 5|

lx+1| +31x+ 2| =0.
+ |x - 35| =20.
+ |x—8| =13.

1.161. |x| — Ix—=2| =2.
1.162. |7x - 12| — |7x - 11| = 1.
1.163. Ix| + Ix—-21+2|x— 35| =6.

1.164. |x| + |
1.165. 12x + 2
1.166. |4 — x|
1.167. Ix + 3|
1.168. |x — 3|
1.169. |x — 1|

Ix+2|+|2x—-1]| =35
|+ |x=51+1=0.
+|2x—-2| =5 - 2x.
-|15—-2x1 =2-3x.
+2ix+1| =4.
+x-2l=|x-3] +4.

1.170. |x*—4ax+ 3] + |x*-5x + 6| =1.
1171 |1x* -9 + |x - 2| = 5.



§ 1. AGcorloTHAS BeAHYHMHA THCAA (MOAYAB)
1172, |x* - 4] - |x* - 9| =5.
1.173. x |x| + 2 |x—2| = 3.
1.174. |x* - 3x +2| + |x* - 5x + 6| =2.
L17S. |1x+ 1] = Ix = 3| = |xI.

1.176. ||x+ 2] = Ix—6]| = |xI.
2
L1y, X —axl+3
x“+ |x - 5|

1.178. PemmaTs BepaBeHCTBO |2x — 3| < 5.

Pa3zymeercd, 9T0 HEPABEHCTBO MOXHO PEIIATh, PACKPHB MO-
ayab. OmEako B noao0HHX mpEMepax yao0HO MOBb3OBAaTBCA Cle-
ayome#t TeopeMoi.

Teopema.

HepasencTso Buna |f (x)! <g (x) paBHOCWILHO CHCTEMeE
[f (%) <8 (%),
f (x)> — g (x).

B uacrrOCTH, BepaBeHCcTBO BHAA |f(Xx)| <a (a>0) pasHO-
CAJIBHO CHCTEME
lf (x)<a,

f(x)>—a.
Hrak, cacrema
2x - 3435,
2x—3>-5
PaBHOCHJIbHA HCXONHOMY HepaseHCTBy. OTtciona
OtBet: — 1<x<4.
1.179. PemaTs HEPABEHCTBO *+62|3x+2] -7
Pewsenne.

Y 3nech, pacKpnBag MOLYJb, MOXHO JOOHTBHCS PE3yJbTATa.
Ho ecm® 3ammcaTh MCXOZXHOE HEPABEHCTBO B TAKOM BEAE:
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§ 1. AGcorloTHAS BEeAMIMHA YHCAA (MOAYAB)
13x + 2| <x*+7x +6,

TO IEPEXOA K PAaBHOCWILHOM CHCTEME
[3x+2sx2+7x+6,

x+22-x*-7x-6
HECKOIbKO obnerymr pabory. Mmeem:
[(x +2)220,

x+5+ViT)(x+5-ViT)=0.
OrBer: x< - 5—-V17 wm x = - 5+ V17.
1.180. Pemmrs HepaseBcTBO |Xx° — 4| + 2x + 1>0.
Peiwetine.
IlepenmmeM JaHHOE HEPABEHCTBO B TAKOM BHJE:
x2—4]>—-2x—1.
Bocnosmayemcs cnexyiomedt Teopemon.
Teopema.
HepasencTso Buaa | f(x)| > g (X) paBHOCWILHO COBOXYITHOCTH

f (x)> g (%),
I (%)< - g (%)
B uacTHOCTH, BEpaBeHCTBO BHAA |f(X)| >a paBEOCHIBHO
COBOKYITHOCTH

[f(,)>a, SO, BN

f(x)<._a' _3 1_@ 1 1_._{? P 4

Hmeem: Puc. 6
x2—4>-2x—1,
x2—-4<2x+1;

(x—-1)(x+3)>0,

x-1+V6)(x—1-v6)<o0.

C noMompio puC. 6 momyuaem
Orser: x<—3 wm x>1 — V6.

20



§ 1. AGcorloTHAsS BeAHMYMHA 9HMCAA (MOAYAbD)

Ynpawxenms

Pewmts HepaBeHCTBA:
1.181. |4x + 5| <3. 1.182. |x* - x - 3| <9.
1.183. |x — 1] <1. 1.184. |2x — 1] <3.
1.185. |2x — 5| < x. 1.186. 13x + 1| < %
1.187. |x* + 5x| <6. 1.188. 3 |x - 1] <x+ 3.
1.189. |x* - 4] <3x. 1.190. |x*+ 3x| <x + 4.
1191, [4x*— 1] <x +2. L192. |24 <1,

2
1193, |- +2)

X+3x+2

1.194. x> = 5x +9> |x - 6].
1.195. |x* - 6x + 8] <5x — x°.

1.196. |2x* — 9x + 15| = 20.
1.197. 2 |x+1| =2x - 1.
1.198. [2x+ 1| = 1.

1.199. |x*-2x] = 1.
1.200.

> 1.

1.201.

2 1.

1.202. |5

2 3.

1.203. |3x — 2| >2x + 1.
1.204. |3x — 5| >9x + 1.
1.208. x| >x + 2.

1.206. x* — x — 2< | 5x — 3|.
1.207. |x*+3x| =22 -x°
1.208. |x*—3x| = x + 5.
1.209. |x*-1]121-x.

21



§ 1. A6corloTHAS BeAHYMHA YHCAA (MOAYAB)

1.210. PemmaTs BepaBeBCTBO |2x — 1] > |x + 2|.

Pewetine.

3nech nesnecoobpa3Ho0 NPAMEHHTH CICAYIONIYIO TEOpEMY.

Teopema.

HepaseHcTso Buaa |f (x)! > |y (x)| paBHOCHJILHO HepaBeH-
crey /(%) > ¥* (%)

Umeem (2x — 1)2> (x + 2)?, T.e. 3x2—8x—3>0.

O'rne'r:x<—%mx>3.

YnpawHeHn1s

PeiunTh HepaBseHCTBa:

1.211.
1.212.
1.213.
1.214.
1.218.
1.216.

1.217.
1.218.
1.219.

13x — 2| > |2x + 1].
Ix*+x—21>Ix+2l|.

Ix + 4 — x*| < |x*—5x+4]|.
Ix + 2] < |x—=2|.

13+ x| 2 IxI.

I12x — 1] < |3x + 1].

l4x — 1] = |2x + 3].
12 +x—=11>|x+1].
|24x% — 39x — 8] < |18x* — 25x + 32].

* * *

B ciaexyiomeM nEKAE 3a7ay AOBOJBHO TPYAHO H36exaThb
omepandM PacKpPHTHS MORYJd.

1.220. PemmTs BepaBeHCTBO X |2x — 3| < 2.

Pewetne.
JJaEHOE HEpaBEHCTBO PABHOCHIBHO COBOKYNHOCTH ABYX CH-

cTeM:
22



§ 1. AGcorloTHAS BeAHYHMHA THCAA (MOAYAB)

[[2x — 3 <0,
x(3-2x)<2;
2x—-320,
x(2x - 3)<2.

Orciona
.
3
Ix(z,
2 .

2x* — 3x + 2> 0; x<%,
xa%, -:—sx<2.
(x+%)(x—2)<o;

01‘ne1‘:;:<2.

1.221. Pemmtp HepaBeBCTBO |Xx — 1| + |x = 2| >x + 3.
Peiuene.
3T0 HepaBEECTBO PABHOCHIBHO COBOKYIHOCTH TPEX CHCTEM:

< .
b x<1, {x:(l)’ x<o;
l=x—=-x+2>x+3; *<9
1<x<2 1sx<2,
2 {x—l—x+2>x+3; X< =2 HET pemermi;
x>2, x>2,
3) x>6.
X-1+x—-2>x+3; x>6,
Ormset: x<0 wm x> 6.
YnpawHenus

PeiunTs HepaBeHCTsa:

1.222. |3x — 2| x<1.

1.223. |x— 4] (x+2) = 4x.
1224, [x-1]1=-21x+3|>x+17.
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§ 1. AGcorloTHAS BeAHYHMHA YHCAA (MOAYAB)

1.225. 2 |x-3| + Ix+1]| €3x+1.

1.226. x| =2 |x—-2]| +3|x+ 5| = 2x.

1.227. 2 |[x+ 1| - |x—-1] >3.

1.228. |x+1| +|x—-1]| €2.

1.229. x| =2 |x+ 1| +3|x+2| = 4.

1.230. |x| =2 |x+1| +3|x+2]>4.

1.231. |x+1| = |x-=1]|>1.

1.232. x* - 4 |x| <12.

1.233. x* + 3 |x| > 10.

1.234. x* + |5x — 4] — 1< |3x - 2I.
<

1.235. x*+21x—-11+7<4|x-2|.
|14 -x| —x

1.236. Ix—6|—2>2'
|2—x|—x<

1237 o= S 2
2

1.238.'x——%1—2?2.

1239, X +3l

T x4+ 5x+6

1.240.Ix+—g|_1‘? Ix + 2].

3anaun ANS CaMOCTOSITENbLHOrO petueHMs
C-1

1. ITocrporTs rpadmkx PyExknmm y = |2x — 1| — 3x.
2. Pemmts ypaBHEHHE:

a) |3x+ 5| =6;

0) Ix+11=3(2-x);

8) |2x+ 1| + |x+ 3| =4.
3. PemmaTp HEpaBeHCTBa:

a) |1-2x|<3;
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§ 1. AGcorloTHAS BeAMYHHA YHcAa (MOAYAB)

0 Ix*-2x| = x;
8) lx—1]|<|x|.

C-2

B4

L -9

. IlocrporTb rpadux PyEkmwm y =
. PemmaTs ypaBHEHRMS:

a |x|=—-x-2;

0 x*+ ix| —2=0;

o Ix*—4| +|x-2]=2.

. PemmTh BEpaBeHCTBA:

a) |x*—2x—-3|<4;

0) x|3x—1|<3;

8) |[x+1| -3 |x—-2|>x+4.

C-3

. ITocrportp rpadmx pysxomm y = |x — 2| + |2x — 1].
. Pemmrs ypaBHEHHMS:

IxX*+2x-31 _

a) x+3 =2

0) Ix+3l—-2|1-3x| +5x=0;
2 Ix=21 _

8) x" — 5x 6—1‘_2 = 0.

. PemmTh HEpaBeHCTBA:

a) (2x-1) |x+ 3| 2 3x;

0 3ix—3|—14+3x|<x+3;

8) Ixl —2Ix—-1] +4|x-3| <5x.
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§2. PauymoHanbHbie YPaBHEHMS

Hemnoro rteopmmu

Onpepenetine.

ObGaacmbio onpedenenus ypasvenus f(x) = g(x) naswiéea-
emcs mnoxecmeo D (f) [\ D(g), 20e D (f) u D(g) — obracmu
onpedenerus dyuxyul f u g

Onpepenenne.

Qucno a nHa3viéaemcs KOpHeM ypasHenus f(x) = g (x), ecau
npu noocmanoeKe ezo 8Mecmo X 8 ypasHerue NONYy4Laemcs 6epHoe
uucaoeoe pasercmeo f(a) = g(a).

Onpepgenetine.

Dynxyus euda

P(x)=a,x*+ax"'+a,x"*+...+a_x+a,

20e n — HamypanbHoe, Ay 4y, ..., Q, — Hexomopbie Oelicmeu-
menbHbie YUCAQ, Ha3viéaemcs ¥eAol payuonarvnod Pynxyusd.
Onpepenetne.
Ypasuenue euda P (x) = 0, 20e P (x) — yeras payuoHG1bHAS
DYHKKUS, HA3BI6AeMCR UYEAbIM DAYUOHAALHHIM YDABHEHUEHM.
Onpepgenetne.
Ypasnenue euda
Px) | Py(x) L Pu(x) _
Q) Q& T Q.
¢0e P (x), P,(x), ... , P (x), Q(x), Q,(x)s...,Q,(X) — ye
Able  DALUOHANbHble GHYHKYUU, HA3NEAaemC PAKUOHAAbHBIM
ypasuenuexm.

0,

Monesubie ynpaxHenma
Pewunts ypasHeHMN:

21. 2= L — 22. %71 oy
x—1 x—1
2 2
xX“+6x+3S xX—2x—8
2-3. —W — O. 2-4- _TE_“ -— _6.
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§2. PaguonarbHBIE ypaBHEHHS
X—-Xx 2x—-3 S—-x x+2
x+3—0. 2'6'x—3+x—3_x—3_0'
2.7. ax = 1. 28. ax =0.
29. (- 4)x=2. 2.10. (@>-4)x=a+2.

211 2 = 0. 212. 26D _ o

2.5.

213. 221 _ o 214221 o
X—a X—a
xX—a _ x—ax-1) _
215. .= = 0. 216 25> =0
2
207, X=X T4 _
X—a
218. 2% =9
X —=5x+4

KommeHTapmu, yKasauus, OTBeTbi

2.1. Her pemenmit. 2.2. x<1 wm x>1. 2.3. -5. 2.4. Her
pemerni. 2.5. x<—3 wm x>—3. 2.6. x<3 wm x>3. 2.7.

. 2.8. Ec-
M a=0, ™0 x — moboe; ectm a#0, 0 x=0. 2.9. Ecm

Q=

Ecm a =0, T0 HeT pemenmii; ecma @ # 0, TO X =

a=*2, TO HET PCIICHAN; CCMA @ # * 2, TO X = 73—4.2.10.
Ecmm a =2, 10 Her pemeHmil; ecm a = — 2, T0 x — Jsmoboe;
ecEma#+*2, T0X = ;—}E.z.ll.Eamaato,'roaeTpemennﬁ;

ecma=0,TOx<0mwmx>0. 2.12. Ecym g # 0, TO HeT pemeHHiH;
ecma=0,Tox<1mwmx>1.2.13. Ebm g = 1, TO HeT pemenwi;
e a# 1, ™o x=1. 2.14. Ecm a # 1, TO HeT pemeHnl; ecm
a=1, 10 x<1 wm x>1. 2.15. Ecm a=1, TO HEeT pemecHM;
e a#1l, 0 x=a.216. Ecma=2, Tox=1;ecma=1,
Tox=l;evma#2na#1, Tox=agwmx=1. 2.17. Ecm
a=1]l, T0OXxX=4;ecm ag=4, TOX=1l,ecoma#4aa»#1, T0
x=1mwmx=4. 2.18. Ecm a=4 wm a =1, TO BET pemecHHI;
e a#4Mma#=l, TOX=a.
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§2. PaoHaAbHble ypaBHEeHHMS

OcHoBHbie TMNbLI 3agau

x 1 2
2.19. Penmrs YPaBHEHHE T — 7 ~ o 0.

Pewetine.

Cnoxus apo6n, CTrosImue B JIEBOM YaCTH, NOJTYyYAM ypaBHEHAE

x2-2x—-3
== > = 0, paBHOCAJIbHOE HCXOAHOMY. JT0 X€ ypaBHCHHE,

x2—-1
B CBOIO OYEpelb, PABHOCHILHO CHCTEME
x*-2x-3=0,
x2= 1.

KsagpaTHOE ypaBHeHHE MMeEeT KOpHH X = 3, x = — 1. Oue-
BHAHO, YTO NOCJCAHHM KOpPEHb — IOCTOPOHHHN.
OtBer: x = 3.

YnpawHenms

Pewmts ypasHeHus:

1 1 _ 8

20 st = T
2 .3 __1s

X+5x 2x-10 x*-_25°

2x 1 4 _
e R il 2

2 2 2
2.23. (",*6) = (—5"—,)
x"—4 4—-x

2.21.

3 1 3
224 53 - R —
x‘=9 9—-6x+x 2x° + 6x
3x 5 1
2.25. - = .
-1 4x*+4ax+4 2(1-Xx)
2
2.26. 1 + — 2 27 __ . _§

+ = .
2% +8x 2+ 7x-4 -1



§2. PanMoHaAbHbIE YpaBHEHHS
x Ix+1 x+ 34
27. — +— - =
2x°+ 12x+ 10 4x"+16x—20 x+5x"—x-—-$§
2x - 17 _ 1 _ 1
xX*-9x+14 x*-3%x+2 x-1°

0.

2.28.

* * *

2.29. PemmTh ypaBHECHHE
x*+3x+ 1)(x*+3x+3)+1=0.
Pewetine.

Iycrs x*+ 3x + 1 = ¢t. Torna x* + 3x + 3 =t + 2, ¥ KaHHOE
YDAaBHEHHE CTAHOBHTCS TAKHM:

t(t+2)+1=0.
Orciona (1 + 1)2=0, t = — 1. CnexoBaTe/IbHO, MCXOXHOE YpaB-

HeHHE PaBHOCHIbHO TakoMy: x* + 3x + 1 = — 1. Mmeem:
2 - x=_l,
x*+3x+2=0, [x=—2.

Oreer: x=—1 wm x= — 2.
2.30. PemmTp ypaBHEHHE

2
+x -
XHAx=5 L, 3% L 4=0
b 4 xX“+x-95
Peiuetine.
2
xX“X+x-35 3x 3
—_— =t —_ = =, a
ITycrs < tTomax‘+x—5 tOmon

3
t

CnenoBaTesibHO, HCXOAHOE YPABHEHHE PABHOCHILHO COBOKYM-
HOCTH

t+ 5 +4=0,t*+4t+3=0,t=-3wmt=-1.

X*+x-5 _ —3
x - ’ x’+4x-5=0,
x’+x—5__l. x*+2x-5=0.
x ’

Omer: x=1wmx=—35, wm x=—1-V6,
mmE x = —1+ V6.
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§2. PanuoHaAbHble yPaBHCHHS

YnpakHeHns
Pewnts ypasHenns:
231 2x*+x*-1=0.
232. (x+3)*-3(x+3)’+2=0.

233, —2L 2 i4x=s.
X"—4x+ 10
x—1 x _ _S5
234. —— - T = -7
4 2
2x
235, —= - +1=0
(2x+3)° 2x+3
2
236, X - %-6 _ & _ _,
X xX=-3x-6
237 —t—— + —2 -6
X=-2x+2 X—-2x+3 X“=2x+4
2 2
- -x+
238 XX _x-x*2_ .,
xX=x+1 X' =x-2
239 24 _ 15,
xX“+2x—-8 xX“+2x-3
2 2
2.40.x2+2x+1 +x2+2.x+2=1.
X+2x+2 x*+2x+3 6
2
xX+2x+17 2
241. 5——— = 4+ 2 +x°.
X“+2x+3
242. (P +x+1)(x*+x+2)=12.
243, — 3 =3-x-x
1+x+x
2
244, 3 29 _ 12 _ 5
2 x?-3x
2
245 X +x=3 3 =1
2 2+ 2x -6



§2. PaguonaAbHble YpaBHEHHS

2.46. Pemmts ypasnemme (x” — 6x)° — 2 (x — 3)° = 81.
Pewetne.

Umeem: (x* — 6x)* — 2 (x* — 6x + 9) = 81.

Iycrs x> —6x =t Torna NaHHOE ypaBHEHHE CTAHOBHTCS

rakEM: 12— 2(t+9)=81.0rciona t? -2t -99=0,t= — 9 wm
t=11. Oanee,

x—6x=-9,

x?-6x=11.
OtBer: x=3 W x =3 — V20, wm x = 3 + V20.
2.47. PemmaTh ypaBHCHHE

(2x?+3x - 1)2-10x>— 15x + 9=0.

Pewsetine.

JarHOE ypaBHEHHE BHIOAHO NEPEIHCATH TaK:
2x*+3x—-1)*-10x*-15x + 5+ 4=0,
2x*+3x—1)*-5(2x*+3x—-1)+4=0.

Iycrs 2x* + 3x — 1 = t. [lomyuaem:

t:2-5t+4=0,t=1 wm t=4.

Hrax,
2x2+3x-1=1,
[zx’+3x—1=4.
01~ne1‘:x=—2mmx=%,wmx=-§,wmx=l.
YnpawHenus

Pewnts ypasHeuus:

248 (8x°—3x+1)°=32x"-12x + 1.
249. (X*+x+1)°-3x*-3x—-1=0.
1 1 1

x(x+2) (x+1)2 127

2.50.
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§2. PanMoBaAbHble YpaBHEHHS

2.51. (x> + 2x)” - (x + 1)* = 55.

6 8
2.52. (x + 1)(x +2) t - Dx+4)

2.53. (x* - 5x + T)(x - 2)(x — 3) = 2.
2.54. (x* — 5x)(x + 3)(x — 8) + 108 = 0.
2.55. (x + 4)*(x + 10)(x — 2) + 243 = 0.

16 20
2.56. (x+6)(x—1) T x+ 2)(x + 3) =

1.

1.

* * *

2.57. Pemmrb ypaBHeHHE (x — 1) x (x + 1)(x + 2) = 24.

Peiwenne.
Ilpm pemenmm ypaBHeHEH mOZOGHOrO BHAA HE CJIEAYET COe-

mATh packpuBath cKOOkH. Hano Had¥Th BIomEHI cmocol rpym-
IMHpOBKH MHOXHTeNcH. B nammOM npmmepe om Gyner Takmm:

32

((x—1D(x+2)) (x(x+ 1)) =24.
Umeem: (x* + x — 2)(x* + x) = 24. 3amena x* + x = ¢. Torna
t(t—2)=24,12-2t-24=0,t=—-4 wm t=6.
ITomyuaem:
X+x=-4,
x+x=6.

Omser: x=-3 wm x = 2.

YnpawHenua
Pewunth ypasHenus:
2.58. (x — 4)(x — 5)(x — 6)(x — 7) = 1680.
2.59. x (x + 3)(x + 5)(x + 8) = 100.
2.60. (x — 4)(x + 2)(x + 8)(x + 14) = 1204.
2.61. (x +3)(x + 1)(x + 5)(x+7) = — 16.
2.62. (x — 1)(x — T)(x — 4)(x + 2) = 40.
263. x(x+ 1)(x+5)(x+6)+96=0.



§2. PauoHaAbHbIe YpaBHEHHS
2.64. (12x — 1)(6x — 1)(4x — 1)(3x — 1) = &.
2.65. (2x — 3)(2x — 1)(x + 1)(x + 2) = 36.

* * *

2.66. Pemms ypaBHEHHWE
(2x*=3x + 1)(2x* + 5x + 1) = 9x2

Pewenne.

HenocpeactBerno# npoBepkod ycraHABJIHBAaEM, uto X =0
HE gBjdeTcd KOPHEM JAaHHONO ypaBHeHHd. Torma, BHHECS H3
Kaxjaoi ckoOk® X, mepedeM K PaBHOCH/JILHOMY yPaBHEHHIO

x (Zx—3+l) x (2x+5+1) = 9x2
x x

OngTh-Tak®M C YYETOM TOrO, YTO X # 0, 3amMIeM PaBHOCHJIBHOE
ypaBHEHHE

(zx+1—3) (2x+1+5) =9
X b 4

3amena 2.x+%—3=t. Orciona

t(t+8)=9,t=1mmt=-9.

Hanee,
1
x+_ -3=1, 2x*—4x+1=0,
Zx+i_3=_9’ 2x2+6x+l=0.
OtBer: x = 2+2‘/2—wmx=2_2\,2_,
-3-V7 -3+V7T
= AWE X=—————,
2 2
Ynpamuenus

Pewwnts ypasHeuns:
2.67. (x + 2)(x + 3)(x + 8)(x + 12) = 4x°.
2.68. 4 (x + 5)(x + 6)(x + 10)(x + 12) — 3x* = 0.
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§2. PagHoRaAbHBIe ypaBHeHHMS

2.69. (x+6)(x+3)(x—1)(x—2)—12x*=0.
2.70. (x — 3)(x + 4)(x + 6)(x — 2) = 10x°.
2.71. (2x — 1)(x — 2)(2x* + 7x + 2) = — 20x°.
2.72. (x — 4)(x + 5)(x + 10)(x — 2) = 18x°.

* * *

2.73. Pemmts ypaseemme x* — 3x* — 8x° + 12x + 16 = 0.

Pewetne.
OueBngHO, YTO X = 0 HE SB/IdETCS KOPHEM AAHHOIO YpaB-

memns. Torma, pasnerus ofe YacTH ypaBHEHHS HA X°, IOTyURM
yPaBHEHHE, PaBEOCHJIbHOE HCXORHOMY. MmMeem:

34

X —3x — a+2 16 0,

HS——3( —-4—)—8=o.
x

4 _ 2,16 _
Hymx—;—t, TOrAa X +?—t + 8. Orciona

t’+8-3t-8=0, t(t—-3)=0,
t=0 wm t=3.

Hanee,
4
X=x=0 [x-4=0,
x-4.3 |P-m-a=o.
x
OtBeT: x=—2 WM x = 2, mmx=—1,wmx=4.
48 X _ 4
2.74. Pemmtn ypasHeHHE 3 + = 10 (3 x)'
Pelwuetne.

JlagHOe ypaBHEHHE BHIOJHO 3aMHCATh TaK:

x* 16 x 4
3(9 + ) 10(3—x).



§2. PanuoHaAbHbIe yYpaBHEHHS

x 4 x* 16

x _ 4 _ x” 2, 8
Hyc'rx,3 o tmrn39+ =t +3. 3ammem
ACXONHOE YDABHEHHE B TAaKOM BHJE:
2, 8) _
3 (t + 3) 10t.
Orciona 3t2+8=10f, t=2 wm t = % Hmeem:

x_4_,
3" x_“ Z-6x-12=0,
X 4 x

x _4_4, 2_4x-12=0.
3 x 3’
Orser: x =3+ V21 wm x =3 — V2I,
A X=6, LUIA X=— 2.
YnpaHenus

Peiumth ypasHenus:

275x+x+l+-1—

x
2.76. ( —1,-)-
2.77. 4x +12x+—+iz=4‘7.
X
2.78. 6x* - 35x* + 62x* - 35x + 6 = 0.
gx—lz _ 2
2.79. £
o -x+1)> 9
2.80. jx_HL_
x(x+1)>* 1n2-°
2 x 2 . x4
2812( —3) g +w+3
36 _ 112 (x 3
2.82 x 5 (2 x)
1 1 _
2.83. 12x +3xz+l°(2"+3x)+”'°



§2. PanuonaAnbHbIEe YpaBHEHHS

2 (v + 3 =s(x+ 2]

285 [+ L)+ [+ L)+ [x + 1) =6
X X X

2.86. x*—2x’ - 18x*-6x+9=0.

2.87. 4x* -8+ 3x*-8x+4=0.

2.88. 32+ 5x + 2 + % = 16.
x  x

2.89. x* -2’ - 13x* - 2x+1=0.
2.90. Pemmts ypasHeHHE
(x*—2x +2)*+ 3x (x*—2x + 2) = 10x%

Peiwuetine.
ITockombKky x = 0 He gBAgETCS KOPHEM AAHHOIO ypABHCHHS,

?—2x +2)? 2—2x +
'roypannermc(x 2 )+3(x x2x 2)—10=0pam-
x—-2x+2
HOCHJIBHO HCXORHOMY. Ilyctb — =t Torma
t?+3t-10=0, t=2wm t=— 5.
Nmeem:
¥*—2x+2 _
— -2 x2-4x+2=0,
x2—2x+2=_5 x*+3x+2=0.
x ’
OmBer: x=2+V2 wm x=2-V2, wm
xX=-—1,umx=-2.

2.91. Pemmrs ypasmemme (x° + x + 1) =x* (3x* + x + 1).

Peluetne.

IIpeo6GpasyeM HCXOAHOE ypaBHEHHE:
@F+x+1)=x2@2x*+x2+x+1),
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§2. PanuonaAnbHbBIie ypaBHEeHHS
E+x+1) =2+ x*(x*+x+1).

OuesmaEo x =0 He gBisgeTcd KOPHEM ypasHeHms. Torma
nepeliicM K paBEOCHILEOMY yPaBHCHHIO

x2+x+1)> xX+x+1
— =2+ —

b 4
2+ x+
rI}'C‘!'hx—x’:—l=t.O'mozmtz—t—2=o,t=—lmm
t = 2. Nmeem:
*+x+1 _ )
x? -0 2x*+x+1=0,
¥*+x+1 x*-x-1=0.
— 2 =%
X
+ -
O'me'r:x=l 2‘/-5-1zumx=l 2\/3_.

YnpawHeH1s
Peiumth ypasHeHus:
292. 2(x*+x+1)°’=7(x-1)*=13@*-1).
293. x*+5x°(x+1)=6(x +1)°

2 2 2
xX—2 x+2 x"—4
2.94. 20 (x+l) -s(x—l) + 48 o1 = 0.

295 (-x+1)-6x*(x¥*-x+1)°+5x*=0.

296. (x*-3x+ 1) +3x-1)F*-3x+1)=4(x-1)>
297. 2x - 1)+ (22x-1)(x+2)-2(x+2)°=0.

298. (x> —x)* -5 (x* - x)’x*+ 6x* = 0.

2.99. (3x* + Tx — 2)° + 5x* (3x* + 7x — 2) — 24x* = 0.

* * *

2.100. PemmTh ypaBHCHHE
2x i 5
e

+ =
x*—4x+2 x*+x+2
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§2. PanHoHaAbHBIE ypaBHeHHS

IMockombky x = 0 He IBAIETCS KOPHEM AAHHOIO yPAaBHEHHS,
TO, Pa3fe/IAB YHC/IATEb H 3HAMEHATEb KaXaok Apobu, crosmeit
B JIeBOM YacTH, HAa X, NOJYYMM YPaBHEHHME, PABHOCHILHOE HC-
XOXHOMY:

2 + 3 - _3
x-4+2 x+142 4
x x
2 _ 2 . 3 ,S5_
3zmenax+x—t.Tornat_“+H_l+4 0,
t’+t-12 =0 t=—4,
4(t-4H@+1) t=3.
Hmeem
2 _
x+ =4 X*+4x+2=0,
x+3=3. x2—3x+2=0.
x ’

Omser: x=—-2—-V2 B x=—-2+V2,
WHE Xx=1, mm x =2,

YnpamxeHms
Peumts ypasHeHMs:
2000 ¥, X =1
4" —8x + 17 4x° — 10x + 7
Ry R S— S
X*+1-4x x*+1+x 3
2
- +
2.103.ch 10x + 15 _ _ 4x )
xX—6x+15 xX=12x+ 35
2008 2 - X
x-x+2 AIx+5x+2
2008 — 2 4 & T
*-2x+5 xX+2x+5 8
2.106. —= X =1,

X+3x+2 x+5x+2 24



§2. PanuonaAbHbIe YpaBHEHHS

2
2007, X231, 5 2x =1
x xX=-2x+1 2

2 2 ,
+ 5x + -x+
2008, X ¥x+4 X mxtd i3
x'—7x+ 4 X“+x+4 <
2 2
2100, X 6x=9 _ X -dx-9
X x—6x—9

2.110 2 +x+2 _ 2 -3x+2
T ax*-x+3 X*-x+1

0.

* * *

2.111. Pemmrs ypasmemme (x + 1)° + (x + 5)* = 32.

Peiuetine.

1+35
2

x+ 5=t+ 2, # ACXONHOC YPABHCHHEC CTAHET TAKHM:
(t—-2)*+ (t+2)*=32.

ITocne Bo3BencHHS B CTENECHb ¥ NPUBEACHAS MOXOOHHIX CJIa-
racMHX NOJYy4YHM ypaBHeHme t*+ 24t12=0. Orciona =0, a
x=-3.

Orset: x = — 3.

Nycrs x =1 - , T.e. x=t—3. Torma x+1=¢t-2,

Ynpawnenma
Petunth ypasHeHus:

2.112. (x +3)* + (x + 1)* = 20.
2.113. (x-2)*+ (x-3)*=1.
2.114. (x +5)*+ (x +3)*=2.
2.115. (x — 6)* + (x — 4)* = 82.
2.116. (x — 3)* + (x + 1)* = 256.
2.117. (x = 2)*+ (x + 1)*=17.
2.118. x*+ (x = 1)*=97.
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§2. PanuoBaAnbHBIE ypaBHeHUS
2.119. x* + (6 — x)° = 1056.
2.120. (x — 2)°+ (x — 4)° = 64.
2121 (x—1)°+ (x +3)°=242(x + 1).
2122. (x-3)*+ (x-2)'—(2x-5)*=0.

* * *

81x
2.123. Pemmrs ypasHeHEE x° + = 40.
: ypae (x +9)°
Pewuetine.
BupesmM kBagpatr pasHOCTH B JIEBOM YACTH ypaBHCHHS:
2 _ 18x7 81x? 18x* _
x+9 T (x +9)? Tx+9 =0
2
9x 18x* _
(x - x+9) txv9 =40
2
x? 18x* _
(x+9) MET T Rl
2
Tycrs x’i9 =t Torna t2+18t—40=0, t=—20 WmH
t = 2. Orciona
¥ _
x+9 ’ x*+20x + 180 =0,
2 _ ., x*-2x—-18=0.
x+9 ’

OmBer: x=1-VI9 wm x =1+ V19.

YnpacHenua

Pewmth ypasHeHns:

2
2.124. x2+( ol ) =8.
x—-1

2
2 x _
2.125. x° + (x + 1) =3.
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§2. PanMoBaArbHbIe YpaBHEHHS

2
2.126. x’+( X )=2.

2 2
x x _
2.127. (x_l) + (x+l) = 90.
2 2
x—1 x—1 40
v, (5] (21) - 2.
2
2129 P+ 2% _ - 14
(5 +2x) 49
2
2130, x* + —¥ _ =
(x+2)
2
2131 2 + —X =
(x+3)

2.132. PemmTh ypaBHeHHE
x+1  x-2  x—-3  x+4 _

x—1+x+2+x+3+x—4_4'
Pewetine.
Hmeem:
x-1+2  x+2-4 x+3-6  x-4+8 _,
x -1 x+2 x+3 x—4
2 4 6 8 _
1+x_1+l—x+2+1—x+3+l+x_4—4,
1 2 3 4 _
x—l_x+2—x+3+x—4_o’
Sx-8 _ _ sx+12 o
x=-1Dx-4 (x+2)x+3)
5x*+ 5x — 16 e
x=1Dx-4x+2)(x+3)
-5 -V345 -5+V345
O'rne'r:x=————l° mx=—lo .
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§2. PanMoHaAbHBIE YpaBHEHHS

YnpamHenus
Petunth ypasHeHns:

2x—1 Ix-1 x-17
2.133. ~+ 1 + ~ 72 = x=1 + 4.

x+4 x—-4 x+8 x—-8 8
2'l:“'x---l tiv1l o x=—2 Y x+2 T3

X+4x+4 2x+6 _ x'+x+1 _ 2x+9

2.135. x+4 x+2 x+1 x+3°

x—l_x—2 x—4_x—5
x+2 x+3 x+3$S x+6"

2.I:W.x—l_x—2=x—:«l x—4

2.136.

x+1 x+2 x+3 x+4°
2.138.
¥*+2x+2  x*+8x+20 _ x*+4x+6 , x*+6x+12
x+1 x+4 = x+2 x+3
2.139.

24 -5x 5-6x 17-7x  8x+ 55
31(x+1 +x+4)+370_29(x+2 x+3)'
2.140.

8-3x 3-2x S15-x 31+ 2
112+l9(1¢+3 + x+7)—l'kx+4 + x+6)'

* * *

3anauM Ans CaMOCTORTENLHOrO pelueHMa

C-1
PemnTh ypaBHCHHS:
2
+
Y P SR ¥}
x x“+1

2. (x=2Q)(x+ D+ DHx+T7)=19.
3. Bx* +Ix =22+ 5:55(3x%+ Tx - 2) - 24x' = 0.
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§2. PaguonaAnbHblie ypaBHEeHHS

4. (x + 4 + (x + 10)* = 462.

2x Tx
5. — - — =1
Ix"-x+2 " +5x+2
C-2

PemmTs ypaBHeHHMS:

x+2 x+6 x+ 10
1'x+l +x+3 + x+35 = 6.

2. (2*-x+5*+3(2*-x-1)-10=0.
32x-1)°=-5@x-1)(x—-a)+2(x—-a)’=0.
4. 6x*+7x’ - 36x* - 1x + 6 =0.

5.

f5) +(2) -2

C-3

PemmaTs ypaBHEHHAS:

x> x+1 1 1

F_at2a-2 " 2-x x+2

1.

2. (x = 1)*+ (x +7)* = 100.
x'+1=2(x+1)"
2x Sx
4. + ==,
*+x-2 x*+2x-2 3
5. (x = 1)(x — 8)(x + 2)(x + 4) + 36x* = 0.
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§3. PaumonanbHblie HepaBeHCTBa

HemHoro rteopmm

Onpegenenne.

Pi(x)  P(x) P, (x)
0.() + 0,® +...+ 0. () 2 0, 20e
P] (x), Pz(x)s seey P,,, (x)’ Q] (x)v Qz('x)’ seny Qm (x) — Yeawvie pa-

YUOHANbHBIE (YHKLUU, HA3LI6aeMCS DAUUOHAALHBIM HepaseH-
CMeom.

Hepasericmeo euda

Onpepgenetne.
Keadpamubim mpexuneHoM Ha3viéaemcs eévipaxenue euda

ax®+ bx + ¢, 2de a, b, c — Hexomopwie Belicmaumenvhbie wucaa
(napamempui), npuuem a # 0.

Teopema.
EciM X, 1 X, — KODHM KBAJpaTHOrO TpexwieHa ax’+
+bx+c, 10 ax’*+bx+c=a(x— x)(x— x).

Teopema.

EcaM IMCKPMMHMHAHT KBAJPATHOrO TPeXwieHa OTPHLIATE/Ib-
HbiM, TO €ro 3HaK 3aBHCHT OT 3HAaKa CTapiuero koapdHuMeH-
Ta: ecim a>0, T0o ax*+ bx + ¢ >0 npu Bcex x; ecm a<0, TO
ax?+ bx + ¢ <0 npu Bcex X.

Onpepgenenne.
Dynkyus euda D<o D=0 D>0

y=ax*+bx +c¢,
20e ax*+bx+c — / \ /
xe@adpamubili mpex- A Xo

YNeH, Ha3bleaemcs X X X, X W/ x
xeadpamuvrod.

DakTPYeCKH BCE o x Yo x| . 4
OCHOBHHIE¢ CBOMCTBA
KBanpaTHueo# QyH-
KIME ONpPEAEASIOTCS
tabmmue# — puc. 7.

a>0

a<
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§3. PanuonarbHble HEpaBEHCTBA

Pewsetive HEpPaBeHCTB BMAA

x-—a)x-—a)...(x-a,)

fx) =

- (x - am«H)(x - am+2) b ('x - an)

H3obpasmm umcna a, a,, ...

20.

, @, Ha KOODIMHATHOH npsSMOiA.

3TH ymMCaa, PACOOJOXEHHHE B NOPIAKE BO3PACTaHMS, pa3oObioT
KOODAMHATHYIO NPIMYIO Ha n + 1 OPOMEXYTKOB 3HAKOMOCTOSH-
crBa ¢yEknEm f(x), T.c., €CIH @, B @, — COCCHHHE TOYKH, TO
mns moboro x € (a; @) dyEknms f(x) coxpanger 3HaK. TakmM
obpasom, onpenemus 3HaK PyEknmm f B mobo¥t (ymoGHoM mis
BHYAC/ICHAYN) BHOPAHHON TOUKE KaXI0ro U3 n + 1 npoMeXyTKOB,
MH YCTAaHOBHM 3HAK f Ha KaXIOM NpoMexyTke. Taxod mpmem
pEIIcHAS HEPABEHCTB HA3HBAETCS MEMOOOM UNMEDEAAOS.

Mone3subie

Pewts HepaseHcTsa:
3.1. x*>0.

33. L +1>0
X

2
35 X1 o

3.7.

313. x + 1> 1 _ .
X X

3.15. (x - 1)(x - 2)*>o0.

3.17. (x + 2)(x + 3)*<0.

3.19. x’°<a.

3.21. x¥*< - &%

YNpaXKHeHMs

3.2. x*<0.

34. x(x*+1)>0.

36. 2= =0

338.

x—-1
x—-1

xX—2 2
3.12. (x—s) > 0.

3.14. ﬁ";lxx;‘l > 0.
X—4

3.16. (x — 1)(x + 2)* = 0.

3.10.

s 1.

3.18. (x +2)(x - 3)’<0.
3.20. x*=a.

3.22. x*>-ad*



§3. PannonaAbHbie HepaBeHCTBa
3.23. ax>o0. 3.24. ax<1.
3.25 ax = a. 3.26. a’x < 0.
3.27. (x-2)(x —a)<0. 3.28. (x — 3)(x — a)*>0.
3.29. (x - 3)(x — a)*= 0. 3.30. (x — a)(x + 2)°<0.
331 (x - a)(x + 2)*< 0. 3.32. 9‘;:1_9;'—“1 > 0

3_33.3‘_-’_')!"_‘_“2 <0
X—a

Petmrs CcuCTeMmy:

{x <1, x*-4<o0,
3.34. 3.35.
x> a. X 2 a.
,fx2 -120,
3.36.
1x <a.

Kommentapmm, yxasanusa, OTBeTbl

3aMeTEM, UYTO B 3THX YNPaXHEHHSX HET HEOOXOXEMOCTH
NPEMEHSTh METOA HHTEPBAJIOB.

3.1. x<0mwm x>0. 3.2. 0. 3.3. x<Omwm x>0. 3.4. x>0.
3.5. x<0. 3.6. x<0 mm x>0. 3.7. x<1 mm x>1. 3.8. x<1
wmE x>1. 3.9. x<1 mm x>1. 3.10. x<1 wm x>1. 3.11.
x<3 mwm x>3. 3.12. x<2, wm 2<x<3, wm x>3. 3.13.
—1<x<0 mm\ x>0. 3.14. 1<x<4 wm x>4. 3.15. 1<x<2
wm x>2. 3.16. x=-2 mm x21. 3.17. —3<x<-2 wm
x<-—3. 318 x=3 wm x<-2. 3.19. Ecm a<0, 10 Her
pemeHmit; e a>0, 10 — Va <x<Va. Yxazanue. llpm a>0
IaHHOE HEPABEHCTBO PABHOCHIBHO HEPABEHCTBY |x| <va. 3.20.
Ecm a<0, To x — moboe; ectm a>0, T0 x < —Va wm
x=Va. 3.21. Ecom a# 0, T0 Her pemeHmit; ecm a =0, TO
x=0.322. Ecma=0, 70 x<0mm x>0; e a# 0, TO X —
moboe. 3.23. Ecoe a=0, 1O Her pemeHmis; ecm a<0, TO
x<0; ecm a>0, 70 x>0. 3.24. Ecta a =0, 0 x — moboe;

ec a<0, 'mx>—‘1;;ec1ma>0 mx<—.3.25.Ec:ma=0

T0 x — mofoe; e a>0, TO X = leuma<0 T XxX<1.
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§3. PagMoHaAbHble HepaBeHCTBa

3.26. Ecrm a=0, T0 x — moboe; ecm a# 0, o x < 0. 3.27.
Ecm a=2, 70 Her pemeHmi; ecmm a<2, 70 a<x<2; e
a>2, 10 2<x<a. 3.28. Ecm a<3, 0 x>3; ecym a> 3, TO
3<x<awmwm x>a. 3.29. Eccm a=3, 70 x = 3; ecsm a<3, 10
x=awmx=23;,ema>3, 10 x=3. 3.30. Ecm a=-2, 10
x<—2;ecmm a>—2, 10 —2<x<gmwmE x<-—2; ecma a< — 2,
70 x<a. 3.31. Ecmm a=-2, 10 x<-2; ey a>—-2, 1O
x<ag el a<—2, T0x<amwmx=-—2. 332. Ecm a=3,
™ x>§5; ecm a<s, T0 a<€$x<5 wm x>35; ecrm a>35, 10
x=2a 333. Ecm a=35, 10 x<35; ecyiR a<$5, 70 a<x <5 mwm
x<a; ecma a>5, 70 x < a. 3.34. Ecm a = 1, 10 pemenmif Her;
ecmm a<1, T a<x<1.335. Ecma< -2, 10 —2<x<2; ecqm
—2<a<2, 70 a<x<2; ecnE a =2, TO pemena# Her. 3.36.
Ecm a< -1, 10 x<a; etm —1<a<1, 70 x< - 1; ecm
a>1l, 0 1<€x<gmmx<-—1.

OcHoBHbie TMALI 3afay
3.37. Pemmts HEpaBEHCTBO
(x + 1)(3 - x)(x — 2)*<0.
Pewetine.
CorsacHO OIMMCAHHOMY BHINE METOXY HMHTEPBAJIOB H300pasuM

yacna -1, 2, 3 Ba koopamHaTHOX mpamol. Ilomyumm ue-
THpPE MPOMEXYTKa, HAa KAXAOM H3 KOTOpPHX (yHKIAS

fx)=(x+1)@3-x)(x-2)?

coxparsger 3maK. «MeTo- N\ X
oM mpoGHOM TouKm» BC-  _—77 2 N
caeayeMm 3HaK f Ha Oo-
JYYEHHHX NPOMEXYT-
xax (pmc. 8.) Teneps
MOXHO 3aIHCaTh

Ortser: x<~-1 BaE x> 3.

x-1’x+2)'x-9) <o.
(2x + 1)(x — 4)*

3.38. PemuTh HEpaBEHCTBO
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§3. PaguoHaArbHBIE HEepaBeHCTBa

Peiuetne.

H306pa3um yncna —2,

C nomMompio pEC. 9. MOJyUMM CJIERYIOmmR

Orser: (—w;—z)u( 2 ——)U(l HU & 3).

YnpawHenus

Pewmts HepaseHcTBa:

3.39.
3.40.

3.41.
3.42.
3.43.

3.4.

3.45.

3.46.

3.47.

3.48.

3.49.

3.50.

x—=2)(x+4)(x—-7)=0.
x—4Hx+7NH2x-5)(x+2)=<0.

(2x + 3)(x — 5)(x + 4)*>0.
(x = 3)%(x — 1)(x + 8)(x — 6) = 0.
(x+6)(x+1)(x—2)°x-3)<0.
x—2
Ix+S5
(x + 3)(4 — x)(2x + 5)
(B3x = 1)(x + 4)
Lx=-1'x+5)
(1 — 4x)(x + 3)*(x — 8)
(x—5)(2—X) Lx-6) x+9) o
21 =-5x°(x-17)
(x+ 1)(4x + (x -
(x + 4)(3x - 6)
(3x + 1)(5x — 6)@: - 11)? <
x—-4)1 - 7x)% (x — 3)

< 0.

> 0.

<o0.

2
1975 o

* * *

PemmTh HEpaBeHCTBO

(x—4)(x-3)(3x-7-x) > o.
X+x-2

- %, 1, 4, 5 Ha XOOPAHHATHON IPIMOMH.



§3. PaguonaArbHBIe HepaBeHCTBa

Pewetne.

IockonbKy  AACKDEMHHAHT  KBajpaTHONO  TpEXwIEHA
3x — 7 — x? orpunaresnbHELE, TO 3x — 7 — x2 < 0 npn Bcex x. Cae-
JOBATEIbHO, JAHHOE HEPABEHCTBO PABHOCH/ILHO TAKOMY:

x-49(x-3 <
0.
xXX+x-2

Jng ynoOGcTBa XBaApPATHHM TPEXWIEH, CTOSINMYA B 3HAMEHATEJE,
pa3sioxmM Ha MHOXHTEH. MMeem:

x-49)x-3) <o
(x+2)(x—-1) :

BN VN v
I 3" x
Puc. 10

Tenepp JIErKO HCC/AEAOBaTh 3HAK BHIPAXEHHMI, CTOLINETO B
JICBOM YacTH NOCJIETHEr0 HEpaBEHCTBA — pHC. 10.

Orser: (—2; 1) U (3; 4).

YnpamHenus

Pewnts HepaBeHCTBa:

351 (¥ -+ DEP+x+1)>0.

(x-2)(x" - 1)(@x-5-3") _ o.

3.52. <+ 7
1.8, -2 +8)(x*-8) +2x(x—x"-8) _ 0.
x+3
3 2
X-x"+x-1
3.54. ? < 0.
3
X+5x—-6
3.55. “Yx+2 = 0.
4 2
+
356 LXX 1L
X"—4x -5
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§3. PanuonaabHble HEpaBEHCTBA

X*=-5x+1
-2 +3x+2
s8. (x* = 9)(x* —7x+10)(x —7x+l3)
(2x* + 7)(3 - 2x)

3.57.

3.

3.59. (x - 5x* +4)(x + 7x% - 18) > 0.
(x—4)*@x - 5)
3.60. (- 8)(x*—6x—-17)

(3x — 2x* - 4)(3x* - 10x + 3)
3xz)(x +x -8x—8)
(x —l)(2+x)
6
3.62. % +3" -x'-3
x’ - 64x

3.63, &+ 16x)(9x° - 27x%)
22 - S5x +2

3.61. G

= 0.

> 0.
* * *

3.64. Pemmrs HepasencTso (x° — 4)(x*+x—2) <0
Peiwetne.

Umeem: (x +2)*(x — 1)(x —2) € 0. Ha puc. 11a noxasanm
3HaK  BHpaxe-
HHS, CTOSIIECIO B +* + +
JieBOM YyacTEm He- =
paBeHCTBA. Bax- -2 1 2
HO HE YIyCTHTS, Puc. lla
yTO X = — 2 BXO-
JHUT B

Orser: [1; 21U {-2}.

YnpamHenma
Pewmts HepaseHcTsa:

3.65. (x = S)(x + )(x*+ 6x+9) = 0.

3
3.66. X = 3%*2 o
6—x
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§3. PanguonaArbHble HepaBeHCTBa
3.67. X’ +2x—15)(x’—4x+3)(x — 1) < 0.
3.68. (x*-9)°(x+ 1)(x*—2x - 3)(x — 1) < 0.
3.69. (x* — 4x)(x* + 2x — 8)(x* + 7x + 10) < 0.
3.70. (*-27)(x*+ 1)(2x +3-x) = 0.

ax’—4x+1
(x+4)(x-3)

3.72. (x* - 4)(x* - 4x + 4)(x* — 6x + 8)(x* + 4x + 4) = 0.
3.73. (2x* - x - 5)(x* - 9)(x* — 3x) < 0.
(**—10x +21)(x* - 6x—7) _

3.71.

= 0.

3.74.
(x* + 5x + 6)(x* — 4)
3.75. Pem®THh HEPABEHCTBO 1 + S _ ¢ 1
2-x 2+x '
PeiwseHne.
ITpeoGpasyem faHHOE HEPABEHCTBO K BHXY ﬁ%))- < 0. Ameem:
-5y — 2 2 _
2+x+10—-5x—4+x <o, x*—4x+ 8 <o.
2-x)(2+x) 2-x)(2+x)

IMockombKy x? — 4x + 8 > 0 mpH| BCEX X, TO JAHHOE HEPABECH-
CTBO PaBHOCHJIBHO TaKOMy: (2 — x)(2 + x) <0.

Orser: (— »; —2) U (2; ).
3.76. Pemmrs mepasenctBo (x°+ 3x + 1)(x*+3x —3) = 5.
Pewenne.
Mycts x>+ 3x + 1 =¢. Torna t(t — 4) = 5. Orciona
t?2-4t-520, t-5)(r+1)=0,
t<€S -1 wmt=S.

Hrak, mcxogHOE HEPAaBEHCTBO PABHOCHILHO COBOKYITHOCTH
x*+3x+1< -1, x>+3x+2<0,
X+3x+1235; X+3x—-420;
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§3. PanMoHaArbHble HepaBeHCTBA

(x+1)(x+2) <0, ‘jsis‘l’
xXs -
EF+HE-120 [y

Otser: (—»; —41U [-2; — 11U [1; ).

YnpawHenus

Pewnts HepaBeHcTBa:
377 L <. 3.78. X+8 o

x 4—-x

x 1 1 3
379. =5 > 5. 380. 5 <73

2x -5 1 4 2
38L 5 —— <73, 38 g+l

x—1 x+1 2(x-3) 1
.83. - <2 .84. < .
3.83 x x—1 2 3.84 x(x—6) x-1
385 S =2*3 1 386 XX1  BF1 L

X+x-12 2 x=3$ 2

2x 1 1 1 1
387 5 5 S x¥3 388 S+ 7=

3.89. 7 2 _+1<o.

(x-2)(x—-23) + x—-3
390. X*-x-1)(x*-x-7)<-5.
2x+3

3 2
x“+ 3x

391, (x*+3x)(2x +3) — 16 -

3.92. x*-6x+11 <

L))

393. (x*+2x+1)(x**+2x - 3) < 5.

2 1 1

394 S T S x+3 " x+1°

395 2% +2x+1 - — 2 — <o
xX+x+1

* * *
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§3. PanMoBaAbHble HepaBeHCTBa
2IJ: =3l >
xX—-5x+6

3.96. PemmTh HEpaBEHCTBO

Petwuetine.

JdarHOE HEPABEHCTBO PABHOCHIBHO COBOKYIHOCTH ABYX CH-
creM (a m 0).

x <3,
a) 3—-x > 2
x2-5x+6
Ilpeobpa3oBaB BTOpOE HEPABEHCTBO CHACTEME, MOIYYHAM
x<3, x<3 3
22 —-9x+9 _ o (x—3)(x—5)
2 __ = ’ N 7 .
x“=5x+6 x - 2)(x - 3) 0

CxemMa peme-
HEd  TOJYyYECHHOM
cAcTeMH  m3o0pa-
XeHa HA puc. 116.
Hrak, ameem:

%$x<z Puc. 116
x>3, x>3a

6 x=3 . 2l —9x+15 _
o236 >2% |3 erre O
x—=5x+6 xX‘—=5x+6

IMockomky 2x2—9x + 15>0 npm Bcex X, TO NOCACHHSS
CACTEMA PaBHOCHJIbHA TaKoM:

x>3,
(x—=2)(x—-3)<o0.
IToRSTHO, YTO 3Ta CACTEMA PECIICHMA HE HMMEET.

3.

Orsert: 2
3.97. PemmTh HEpPaBEHCTBO

x*-5x+4
x*—-4

21.

s 1.




§3. PaguoBaAbHble HEpaBeHCTBA
Peiuetine.

B naEHOM HEpaBEeHCTBE B OTJIMYME OT NPEABIAYINETO HET
HeoOXOTHMOCTH PaCKpHIBATh MOXYJ/b. JJOCTATOYHO, BOCNO/IB30BAB-
MHACh COOTBETCTBYIOMEH TeopeMmoM, mepedTH K CHCTEME, PaBHO-
CAUIbHOM HMCXOXHOMY HepaBeHCTBy. Mmeem:

2— -
ﬁ_jﬁiii.sl, __EE_JL__B,Q
x‘—4 (x=2)(x+2)
x>—5x+4 x(2x -
By CED CE R
a N\ ﬂ—
— -2 8/5 2 x

2——-"0 2 52 x

Puc. 12

Pemenne HepaBeHCTB CHCTEMB MOKa3aHO HA puc. 12 a, 6
cooTBeTcTBeHHO. Haling mepeceueEMe NONyYEHHHX MHOXECTB,
3amAmeM CJICRYIommH

OTser: [0; §] U [%, oo).

S

YnpawHenms
PeiunTh HepaBeHcTBa:

1 < 1

"Ix1-3 2°
lx+ 2] —x

399 —— < 2.
X

Ix+ 3] +x

- > 1.
x+2 -l
2 1x] -12

301 21X 712 5 o
x—-3

3.98

3.100.



§3. PannonaArbHble HepaBEHCTBa

302 |21 5 o
x-1

3.103. |-2—| < 1.
x"—4

3.104. (Ix! = 3)(Ixi +7)<0.,
3.105. (1x} = S)(Ix! = 7) <0.
3.106. (1x| — 17)(Ix| +6) = 0.

3.107. x> - 8x — 3 + 18<0.
Ix — 4]
2 S
3.108. x“ + 10x %+ 35 + 1>0.
x+4
3.109. 42
x—-3
3.110. 5| 2 1.
311 21
X+x—-2
lx —1] 1
3.112. T2 + -3>x+2
2 < _
3'113'x|x—ll < -1.
2
3.114.x2—7|x|__+-—lo<0
X“—6x+9
2
s, L2 *2)
X +3x+2

30“.‘!" ANA CAMOCTOATENLHOTO peéetueHMNa
C-1
PempTr BepaBeHCTBA:
1. (x+ 4)(5 - x)(3 - x)*<0.
2 2
2. (x l)z(x + 7)(x + 3)° > o.
x+6x+9




§3. PannonaArbHble HEpaBeHCTBa

5 2__3 .5

x x—4 2
4. (x* — 6x + 1)(x* — 6x + 3) < 80.
x*—9x+8

3.
x*-9

2 1.

C-2
Pemmrs HepaBeHCTBA:
1. (x—6)(x—4)(x+1)°<0.
s 12 _
2 T+t <5
1 1
3. - =
X+2x+2 xX+2x+3
4x
x-1

O\ =

4. <2

5. x*(x*-171x1 —8)>0.

C-3
PemmTh HEpaBeHCTBA:

3 2
-2+ x-
XX Ex-1 o,
x+8

(x—-1Dx-2)(x—-3)
2 Gr)E+r)a+s) b

3 2
Y x-0e-9 T -+ <~

Ix+1
x—3
.—ZIX_SI > 2
xX“=35x+6

)
3

4.

<3.




§4. CreneHn M KOpHM

Hemuoro rteopmm

Onpepenenne 1.

Cmenenvro uucaa a ¢ namypanbHolM noxkaszameaem n>1
Ha3bvlaaemcs npou3aederue n MHoxXumenel, Kaxoolil U3 KOMopbvlx
pasex a.

Onpepgenetine 2.
ad=a.
Onpepenetne 3.

a"= %, 20e n€N ua#0.

Onpepenetine 4.
a®=1, 20e a# 0.
Onpepenetne 5.
"=V, :0e mEZ, nEN, n>1, a>0.
Onpepenexne 6.
0" =0, 206 mEN un€N.

CBoiCTBa CTeneHM C PaUMOHANBLHLIM NOKAa3aTenem

Ecm a>0, 5>0, p € Q, ¢ € Q, TO CUpaBEIUIMBH CJICAYIOMHAE
TEOpEMH:

Teopema 1. @ - &’ = a"*.

TeopeMma 2. &: d° = a°™*.

Teopema 3. (ab)’ =a° - ¥.

p
a a
Teopema 4. (b) =y
Teopema 5. (&) = d”.
3amevanue 1. Ecm p€ Z u g € Z, T0 orpasmucHEEE a>0
A b>0 MoxHO ocnabuth 70 a#0 m b#0. Ecm pEN 1
g € N, T0 orpaHEuYeHHE q # 0 H b # 0 OCTaeTCd JIAIb /IS TCOPEM
2 ¥ 4 COOTBETCTBEHHO. ’
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§4. CteneEM H KOpHH

Onpepenenne 7.

Koprem n-od cmenenu (n € N, r>1) us uucaa a Haswi-
daemcsa maxoe wucao b, n-as cmenenb xomopozo pasna a, m.e.
F=a

3ameuaHue 2. Ecra n — HeueTHOE, TO KOPEHb n-Olf CTeneHH

n
13 ymcna a obosmavaercs Va. Ecim n — uerHoe, TO KOpeHB
n-Olf CTENEHH M3 YHCNA a 0003HAYCHAS HE MMEET.

Onpepenetine 8.

Apugmuemuuecxum xopuem n-od cmenewu (n€N, n>1)
U3 YucAa a Hasvléaemcs HeompuyamenvHoe wucao b, n-as cme-
neHb KOMOpO20 pasHa a.

3ameuanue 3. ApndpmerHyeckHmit KOpeHb n-OM cremeHM M3

qACNa a HE 3aBACHMO OT YETHOCTH n oGoanaqae'rcn 'v'/a_
CBoiCcTBa KOpHEH
2n
Teopema 6. Va™ = lal.

Teopema 7. (V@ )" =a, UpHUYEM €CIH M — 4ETHOE, TO
a=0, eCTH B — HeueTHoe, TO @ — Jnodoe.

Ecma=0,520,n €N, n>1, TO CHPaBe/IABH CICKYIONIHE
TEOPEMH:

Teopema 8. Vab = Va - Vb.

Voot
TeopeMa 9. i Vb_, b=0.

Teopema 10.

Via =Va, meN, m>1.
Teopema 11. (VF)"':W, meEN.

Teopema 12. Va" =Va, meN.

3ameuarue 4. Ecm n ¥ m — HeueTHHE, TO OrpaHAYCHHUS
a=20n b=0 MOXHO CHSTh.

3ameuanue 5. Ecoa n = 2k, k € N n ab = 0, TO cnpasej/MBH
CJIEAYIOIHAE TEOPEMBI:
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§4. CtenmeEHM B KOpPHH

Teopema 13.
% {z\t/a_-?/b_.ec:maa()ubao;

3\/—a-u\/—5, ecMma<Oubd=<0.

Teopema 14.
ZIta
L St eccm a=0, 5>0;
’*g _ vh
b ==

w—_,ecma<0 5<0.

MNMone3snbie ynpaHeHma
4.1. BuHECTH MHOXHTEIb H3-NIOJ KOPHS:

a) ‘[:—a;; 0) \‘/_—_aT;

)] ‘/;Ts, 2) ‘/m

(7)) \/-97_2b, rae a<0; e \fz?b’, e a> 0;
x Va'b®, me a<0, b<0;

3 Vo' w Va*bic;
X) % \ -x’.

4.2. BHecTE MHOXHTEb NOA KOPEHD:
a) av3; 6) aV—a;

é) ava-3; 2) (a+2) Va-:-z;
S v 1,
9 (a-2) 2—a’ e) (a-23) -9

x) aVvb; 3) xV35, e x<0;
u) a\3/2_; x) beVc;

z\/l. a .,
a) x X M) 2ab 25
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§4. CteneHr M KOpHH

60

1 1
H) —ab Va + b , Tae a>0, b<O.

4.3. Ilpm KaKHX a BEpHO PaBEHCTBO:

a (@a-1)%=a-1;
o Va-2"=va=2;
8) Vi.’_"-=4;

2 av3 =V3d*;

» a¥5=-Vsa';

o Va-1 =vi—a

x) Va—2 -va+1=V(@a-2)(a+1);

) N a+ 4 _‘7—a—4
a-2 VZi-a

4.4. V13BeCTHO, YTO BHPAXCHHE s onpeaeseso. Yto Mox-
HO YTBEPXAaTh O 3HAKe uacia b?

MNMoctpouts rpacduks  yHKmi:
4.5. y=V-x*.

4.7. y= V %x—xz—%.

49. y=Vvx -3 +V3 —-x.
4.11. y = Vx Vx.

4.13. y= (Vx)’

4.15. y= (x"
Peiunts ypaBHeHMS:

4.16. Vx = — x>,

a18.\/1--»
X

4.20. Vx = x — |x|.

46. y=V-vx.
48. y=V - |x-2]|.

4.10. y=Vx - |x|.
4.12. y= (Vx)*.
4.14. y = (x"%’

4.17. Vx = — |x|.

4.19. x*= -2,
421. Vx = — (x + 1)°



§4. CtenneEHM M KOpPHH

4.22. xVx = —x.
423. Vx—-1+ Ix—1] =0.

4.24. Vvx -2 +Va-x*=0.
4.25. Vx* = x*.
4.26. Vx* =x.

421. Vi = - x.

4.28. Vx —2Vx—-3 =0.
429. Vx(x + 1) =vVx Vx + 1.
430. Vx-1)(x—-2) =Vl —x V2 —x.
431. xVx—=2=0.

432. (x*-4)Vx =0.

433. Vvx -3 +V2-x =1.
4.34. Vx = a.

4.35. avx—-1=0.

436. (x-1)Vx—a=0.
437. (x—a)Vx—-2=0.
Pewmrs HepaseHcTBa:

4.38. Vx<—1. 4.39. V3x + 2 <3 - V10.
4.40. Vvx =2 > - 3. 4.41. Vx> - 5.
4.42. VIxT>0. 4.43. V - i 5 20.
4.44. Vx < 0. 4.45. Vx <1.

4.46. Vx = - Vx. 4.47. Vx> - Vx.

4.48. Vx = x - |xI. 4.49. Vx> x - |x|.
4.50. Vx < x - |x|. 4.51. Vx <x - |x|.
4.52. Vx* 2 x. 4.53. V' >x.

4.54. xVx+3 =0. 4.55. (x +2) Vx <o.
4.56. (x +2)Vx <0. 4.57. Ix+2|Vx =0.
458. VX ¥3-21>—1. 4.59. Ivl;— 2| >-3.




§4. CTeneHH ¥ KOpHH

4.60. Vx > a. 4.61. Vx < a.

4.62. aVx =2 0. 4.63. av¥x <0.

4.64. (x —a)Vx =0. 4.65. xVx—a<o.
4.66. xVx=a>0. 4.67. (x — @) VX <0.
4.68. |x—a| Vx =0. 4.69. |x— 1| Vx +a>0.

Kommentapmm, ykasanus, OTBeThbl

4.1. @) — aV— a. Yrxazanue. O6nacTp onpenesicHEs AAHHOTO
BHpaxcHES a < 0; 0) a’?—a; 8) x*y*Vy; 2) ab*Va, ecnm
b=20; —ab’Va, esm b<0; 3 -3avVh; e 5abVvbh; x)
abVvab; 3 ax*Va, ecm a20; —ax*V—a, ecm a<0; u)
abVvc, ecm a=20, b20 wm a<0, b<0; —abVc, ecnm
a>0, b<0 mma a<0, 5>0; x) -V=x. 42. @ V3d?, ecm
a20; — V32, ecm a<0; 6 -V-a; o V& (a—-3); 2

Vva+2; 0 —-V2—a; e Vaga; x) Va*b, ectm a = 0;

— V&b, ecmm a<0; 3) — V522 w) V2a'; x) VB, ecnm b 2 0;
- VB, ecrm b<0; 2) Vx*; &) V2ah; 1) Vab® + &b. 4.3. a)
a=1. VYxazanue. CM. onpeaencame 5; 6) a=2; 6) aEN 1
a#1;2 a=20;0)a<0;e)asl; x)a=2; 3 a< —4. 44.
Ecm a# 0, 10 b = 0; ectm a = 0, 70 b — moboe. OcoberHOCTHIO
¢bysxnmit, paccMaTpmBaeMbix B 3ajauax 4.5-4.9, ssagercs 1o,
Y10 06/1aCTBIO HX ONpE/E/ICHAsS CJIYXHT BCEro JIMIb OAHA TOYKA.
4.5-4.6. Hcxomuti rpapmxk — Touxa (0; 0). 4.7. I'padpmk —

TouKa (l- o). 4.8. Tpadbuk — Touxa (2; 0). 4.9. T'padax —

3,
y y

Puc. 13 Puc. 4
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§4. CteneEH M KOpHH

0 x

Puc, 15 Puc. 16
Touka (3; 0). 4.10. Pmc. 13. Yxa-

3anue. O6nactp onpenesicHAd AAH-
BoM (yHKNEE — BCce HEOTpHIA-
TesbHne umcna. 4.11. Pmc. 14,
4.12. Puc. 15. 4.13. Pnuc. 16. 4.14.
Prc. 14. Vxa3zanue. CM. onpene-
nenne 5. 4.15. Puc. 17. Yxaszanue. 0 X
Cwm. onpeneneare 6. 4.16. 0. 4.17.
0. 4.18. Her pemenmii. 4.19. Her
pemenmii. 4.20. 0. 4.21. Her pe-
merm#. 4.22. 0. 4.23. 1. 4.24. 2. Puc. 17

4.25. x — moboe. 4.26. x = 0.

4.27. x < 0. 4.28. 3. Yxasanue. O6nacry onpenejeHus AAHHOTO
ypaseeHEs X = 3. 4.29. x = 0. Cm. Teopemy 13. 4.30. x < 1.
4.31. 2. 4.32. x =0 wm x = 2. 4.33. Her pemermmti. 4.34. Ecm
a <0, TO HET pemeHmd; ecd a=0, 10 x =a° 4.35. Ecm
a#0, o x=1; ecsm a=0, 0 x=1. 436. Ecm a<1, 1
x=awmx=1; eum a=21, 70 x=a. 437. Ecm a<2, 10
x=2;ecma>2, ™0 x=awH x = 2. 438. Her pemennit. 4.39.
Her pemenmit. 4.40. x = 2. 4.41. x — moboe. 4.42. x <0 wm
x>0. 4.43. x> —3. 4.44. 0. 4.45. 0<x<1. 4.46. x=0. 4.47.
x>0.4.48. x = 0. 4.49. x> 0. 4.50. 0. 4.51. Her pemennii. 4.52.
x — moboe. 4.53. x<0 mm x>0. 4.54. x=-3 wm x=0.

4.55. Her pemenmt. 4.56. 0. 4.57. x = 0. 4.58. x > — % 4.59.

x>0. 4.60. Ecm a<0, 70 x=0; ey a =0, 10 x> a2 4.61.
Ecma a<0, To Her pemenmit; ecm a 2 0, 10 0 < x < 4°. 4.62.
Ecma a<0, To x=0; ecm a=0, T0 x =2 0. 4.63. Ecm a =0,
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§4. CtenneEHM M KOpPHH

TO HeT pemeHEd; ecm a<0, T0 x>0. 4.64. Ecmm a<0, 10
x20; ecra a>0, TO x=2a M x=0. 4.65. Eccm a<0, 10
a<x<0;ecma>0, T0 X =a. 4.66. Eccm a = 0, 10 x> a; ec/m
a<0, 70 x>0. 4.67. Ecm a>0, T0 0<x<q; ecm a< 0, TO
pemenmis HeT. 4.68. x = 0. 4.69. Ecm a< — 1, 10 x> — a; ec/m
a>-1, Tox>—anm x#1.

OcHoBHble THNbI 3afay
4.70. Yopocrets BHpaxenme V7 — 2 V12,

Pelnenne.

O6uyHO, ynpomas BHpaxeHns Buaa Va + bvc, ectb cMBICH
NOMWTATHCS OPEACTaBHETh a + bVc B BHIE KBajgpaTra ABYWICHA.
Umeem: V71 —2VI2 =V7-4V3 =

=V4-4Vv3+3 =V(2-V3)*=1|2-V3|=2-V3.
4.71. Yopoctats Bupaxemme V2 + V3.

Pewetine.
4+2V3 1+2V3+3
e[ [
_A/ (V3412 V3+1
- 2 T V2
3 3
4.72. Yupocrats supaxemme V5vZ +7 — V5vVZ — 7.
Peiuenne.
ITycrp

\/’5\/2_+7—V35\/-2—-7=x. (*)

Torma (VSVZ +7 - V3vZ —7) = 2,

5\/7+7—5\/2_+7—3:/5\/'2_+7-:/5\/2_—7x

3 3
X(V5V2+1-V5v2-7)=x
C yuerom (*) mmeeMm x* + 3x — 14 = 0. Orciona



§4. CteneEM ¥ KOpPHH
-2+ 2x*-4x+7x - 14=0,
Xx-2)+2x(x-2)+7(x—-2)=0,
x—2)x*+2x+7)=0, x=2.
OrBer: 2.

Ynpawxenus
YnpocTHTs  BbIpAXMEHMN:

4.73. V10 - 2 va1. 4.74. V6 - 23
4.75. Vo + v3z. 4.76. V19 - 2V70.
4.71. V27 + 2V30. 4.78. V31 - 5Vag.
4.79. V18 + 2vas. 4.80. Vs + v27.
4.81. V8 — v60. 4.82. V28 — vi08.
4.83. V14 -8 V3. 4.84. Vo1 - 40 V3.

4

4.85. V8 - Vi3, 4.86. V17 + 12vZ.
4 8

4.87. V28 — 16 V3. 4.88. V97 - 56 V3.

4.89. \/6—\/17— 12V2.
4.90. \/17—4V9+4\/3'.

4.91. \/Vs_— \/3— V29 - 12V5 .

4.92. \/3 + \/5 13 + \/48

4.93. \/13+3o\/2+\/9+4ﬁ'.

494. V3+ V8 - V3-8,
495 V11 +2vig +V|2Vi8 - 11].
4.96. V8 — V28 — V8 + V28.

3 AnreGpauveckuii 1peHaxep 65



§4. CTenenn M KOpHH

4.97. V112V - 29| - V12VF + 29.
4.98. V|20V7 - 53] — V20V7T + 53.
4.99. V4 + V15 - V4 - V13,

4.100. Y2 +v3 + V2 - V3.

4.101. Y9 + V8o + V9 - v80.

4.102. V20 + 14vZ + V20 - 142,

4.103. Y26 + 15v3 + V26 - 15 V3.

4.104. Y29vZ — 45 - V29 V2 + 45.

4.105. (V5+2v6 + Vv +v2) - YvZ - v3.
4.106.

1 1
Vi-v2a +1 V1+vV2d -1
4107 —2t¥3 __ _ 2-V3

"Vi+V2+vs vi-V2-v3

. ViE+Vmer - V- Vet
' Vi -vvEeT |

* [ ] *

4.109. YOpocTETh BHPaXCHHE
A=Vx+2Vx—1 +Vx-2Vx—1
npE 1 € x € 2,
Pewetine.
A=Vx—1+2Vx—-1+1+Vx—-1-2Vx—-1+1=
=V(Wx-1+12+VW¥x—-1-1) =
=|[Vx=-T+1l+IVx=1-1|=
=Vx—1+1+IVx=1-1l.




§4. CteneEn M KOpHM

IMTockombky mo ycaoBmio 1 € x < 2, 70 x — 1 < 1. Crneposa-
TEMBEO, A=Vx—1+1-Vx-1+1=2.

OTser: 2.

allo. v ) \/2b+2\/b’—4

. o HpOC‘l'H’l‘b nupaxcxme = .
VP-4 +b+2

Peluenne.

U3 ycnosrs caenyer, uto VB — 4 = — b, Orciona HETPyXHO
nokasaTts, uro b = 2. Torma

Ve —4=v5=2-V6+2, b-2=V(b-2),
b+2=V(b+2).

Vo-2+2VF -4 +b+2 _

Vo-2)b+2) +V(b+2)?

V(B =2+Vb+2)
T V2 (VE-2+Vb+2)  Vb+2 -

HAmeem: A =

1
Oreer: 577 -
YnpamHeHnua

YNpocTHTL BLIPBKEHMN:

4.111. \/2x+2Vx2—y2 npa x =y>0.
4.112. \/2x+2Vx2—l npeE x = 1.

4113. Vx+2V2Zx—4 - Vx-2V2x — 4 npH x = 4.

Vi-4vi—4 +2
Vx+4vx—4 -2

4.114,

Vx+2vx—-3-2-1

4.115. 3
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§4. CtenedH M KOpHM

\/2a+2\/a”—4b’ ~va-2b
16. Va + 2b :

a117. Vior+2Vzse =y - Viox-2Vzse - 7.

a118. Vet 2+2Vi+1 - Vare2- 2V + 1.

4119. V2a+3-2V@ 13242 +VaF T

4.120. V2-Va4-a® mpro<as<a.

a121. Vo-2Vab— 2.

4122. Vi +2V2i—a + Vi -2vad -4,

s, Voa+2V@— 5 —va=F
Vaa-2VZ—F +va=F

* * *

4.1

, rme 5>0.

4.124. TocrporTs rpadmx ¢GyHKIER
y=Vax-2Vi—1 +Vx=1.
Peiuenne.
Nnmeenm:
y=Vx—1-2Vxi—1+x+1+Vx=1.

Orciona y=IVx—1—-vVx+1 | +Vx—1.
IMockomeky Vx +1>Vx—1, 10

y=vVx+1-vx—-1+vVx-=1,y=vx+1.

IIpa nocrpoermm rpaduka (pyHKIEH BaXHO NOMHHTDb, YTO
obsiacts onpeneserns acxonuol dyskmum D (y) = [1; ), Torna
Kak mpeofpa3oBaHHs NpEBEaH K QyHKmEE y = VX + 1, ob1acTs
onpenesieans Koropod D (y) = [— 1; »). Uckomuik rpadux m30-
6paxen HAa pHucC. 18.




§4. CreneHNn M KOpHH

1/|/
[}
an
-1 10 1 x
Puc. 18
4.125. ITocrports rpadmk bysxmun
V&+~l+2—\ﬁx+l—2
= X X
y_
VerdoaeVod
x+-+2+\x+- -2
x x

Pewetine.

y

Tenepb JIETKO NOHSTh, 4TO O6-

JIacTh onpeAesicHns AaHHOM (yHK- 0 1
o D (y) = (0; ). Orciopa
x+1 Ix—11
_Vx T Vx
T ox+1 Ix-1] °
v T x
x+l+x-l
Ecm 0<x<1,T0y = X X = X3
x+1 x—1
Vx T Vx|
x+1 x-1
vx =~ Vx 1
eum x>1, Oy = = —,
x+1+x—l b 4
Vx T Vx
Hcxomut rpadmx msobpaxen Ha pmc. 19.



§4. CTeneEH M KOpPHH

70

YnpamHeHms

Moctpouts rpagmn  yHKMi:

3
X

4126 y = + 3.
y ]_xz
3
4127, y = + 3.
YT vx )
4.128. y=(VX)* + 1.
4129, y=Vx* +1.
4.130. y = (Vx)? - Vx*.

4.131.
4.132.
4.133.
4.134.
4.13S.
4.136. y
4.137.
4.138.
4.139.
4.140.

4.141.

4.142.

4.143.

y=(x)y - V.
y=Vxt—2x+1.
y=2+Vx'+6x*+9.
y=2+Vx'— 82+ 16.
y=Vaxr' +ax+1 - x.
=(V2x+1)-x
y=Vx?—6x+9 + Vx*+ 6x + 9.

y=V25x*—10x +1 — V25x* + 10x + 1.
y=\/x—1+2\/x—2.
y=\/x+3—2Vx+2.

y=\/2x+2\/x’—1 -Vx+1.
y=\/2x+2\/x’—4 -Vx—2.

*



$§4. CTeneHEH M KOpDHH

3apauM ANS CaMOCTOSTENbHOTO pelueHMs

C-1
1. YOpoCcTETh BHpAXCHHAS:
a) V4-2V3; 6) V6 -8,

e Vax +1-2V2x.
2. IocrporTs rpaduxm yHEKIm:

2
Vx s
a) y= P 0 y=Vx'—4ax+4 +2x.

C-2
1. YOpocTdaTh BHpaXcHHS:
@ V6—-2V8 +V6+2V8;

6 V2-vV3;
e V2+2Vi1-x2.

2. ITocrponTs rpadmknm byHxmm:
_ x +2)° _

0) y=\/zx+2\/x’—9 -Vx + 3.

C-3
1. YOpPOCTET BHIpAXCHHS:

\/6+2\/5 Vi3 +vag

0 \/8+2 10+2V5S + \[8—2‘/10+2\/3_.

2. INocTporTs rpadmkm GyExmi:
@ y=Vxl+2x+1 -Vx’=2x+1:

=Vx+2Vx—1 +Vx—-2vx—-1.

1



§5. MppaumoHanbHbie ypaBHEeHMS
HemHoro rteopmm

Onpepgenenne.

Hea ypasnenus f,(x) = g (x) u f,(x) = g,(x) na3zwearomcs
PDABHOCUALHUIMU (IKEUBANEHMHBIMU), eCNU MHOXeCmeo éecex
KOpHell nepeozo yYpaeHeHUus coeénadaem C MHOXECMEOM 6cex
KOpHell emop0o20 ypasHeHUs.

Onpepenetine.
Hea ypasnenus f,(x) = g (x) u f,(x) = g, (x) nazwsaromcs

PDAGHOCUARBHBIMU HG MHOXEcmee M, ecau coenadarom MHOXe-
cmea écex ux KOpHeu, npuHmadiexauyux mHoxecmey M.

Onpepenenne.

Ecau mnoxecmeo kopned ypaswenus f,(x)=g,(x) co-
depxum MHOXecmao xopHell ypasHenus f, (x) =g (x), mo
ypasHenue f,(x) = g,(x) Ha3bieaemcs CAEOCMSUEM YPABHEHUR

fi (%) = 8 (%).
Teopema.

YpasHenue (f (x))* = (g (x))*, n € N, aBagercd CJeICTBH-
eM ypasHeHHs f(x) = g (x).

Teopema.

ITycts ang moboro xEM f(x) >0 u g(x)=>0. Torna
ypaBHeHnd f (x) = g (x) u (f (x))" = (g (x))", n € N, paBHOCHJIb-
Hbl Ha MHOXeCTBe M.

Monesunie ynpaxHeHHs

5.1. Kakne B3 nap ypaBHEHHMM SBJISIOTCS PABHOCHIbHBMHE?
Kaxoe #3 ypaBHeHM B mapax SBISeTCS CJAEACTBHEM APYroro?

a) x*=1m |x| =1;
0) x2=x3nx=l;

o) X’=1m Ix|=1;
D x™=1mx*=1;

) x+1=0m (x+ 1)(x°+1)=0;
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§5. HppaguonaarbHbie ypaBHEeHHS

O xX+2x+1=0mx+1=0;
x) Ix+3|=|2-x| n (x+3)2=(2—x)2;

3)£=lnx=x;

x
u)f—ln;:i =1;
KX) ::_:11 =0mx’-1=0;
) f:ll =0mrx—-1=0;
M) 12:21 =0mx’—1=0;

2x-3 _3-2x

M)'I.x—3=3—2xnx_l x—1°

o Vx=1mx*=1;

n) Vx2=lux2=l;
‘/_3
p)vi—=ln\/xz=l;

o) \’x—=—2n% = 0;

m) VX +3=0m x™+x™+ . +x7+x+1=0;
WVxFi=x—-1mx+1=(x-1)3%

D VE+Dx-1)=0m (x+1)(x—1)=0;

D Vx+1IVx—-1=0rn Vx+D)(x—-1) =0;
WEx-DVx+1=0m (x+1)(x—-1)=0;

W) (x+1)Vx-1=0m (x+1)(x—1)=0;

w) x—-1=0m (x+1)Vx—1=0;

w) 2x+3=x-11 (2x+3)Vx =(x - 1) Vx;

) 2x+3=x—-11 (2x+3)Vx+6=(x—-1)Vx+6;
) X*+Vx=Vx+1mx*=1
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§5. HppannonaArbHNeEe ypaBHEHMS

S.2. Ilpm xaxux 3HAYCHHEX NApaMETP3 G YPaBHCHHY pas-
HOCHUIbHEI?

a) x-—1=08 (x—a)(x—1)=0;

0 x+1=0m (x+1)(x*+a)=0;

o Vx=amx=ad,

]
X -

X
X

2 ;-=0lxz—l=0;

2
=0Hnx—1=0;

x—

x* -

X

()]

e) a=0nx+1=0;

%) x| =am x*=ag;

N ax=1"x+x+2=0;
wYx=amax=1;

K) 71;-= amax=1;

AN Vx+a=0m(a—-1)Vx = 1;

M xX*-—a=08H|x|=a+1;

W avx=0mx’-a=1;

0) aVx—1 =01 x—a* = 0;

n) aVx =0 m |x| = ax®;

p dx=amax=0;

c)i—a l—az§=0;

m) Vix—a)(x+1) =08 (x—a)Vx+1 =0;
WVix-a(x+1)=0m (x+1)VXx—a =0;
D X+Vx=Vx+aux*=a

X) 2x+3=x+am2x+3+Vx=x+a+Vx;

2x—-3 x+a
= .
x—-1 x-1

Y 2x-3=x+anm
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§5. MppanuonaAbHble ypaBHeHHS

KomMmeHTapmuM, yKa3anus, OTBeTbH

S5.1. a) (1) »(2); 6) (2)=(1); &) (1) = (2); 2 (1) »(2); I
(1) (2); & (1) (2); x) (1) (2); 3 (1) = (2); u) EEKaKOe
H3 JaHHHX ypPaBHCHWA HE MOXET SBJISTLCS CJAEACTBHEM APYTOrO;
) (1)=(2); » (1)e(2); » (1)®(2); n (1)e(2); 0
(1)=(2); n (1)« (2); p) (1)=(2); o (1) »(2). Yxasanue.
JlanAHe ypaBHEHAd HE MMEIOT DEMEHMMN, a CJIEAOBATEILHO, paB-
HOCWIbHH; m) (1) # (2). Yxa3anue. IlepBoe ypaBHEHHE pemeHmi
He mMeeT, 3HaumT, Juoboe ypaBHeHHE (C OgHOM mEpeMEHHOM)
MOXET SBJISThCE €ro cjaeacrsmeM. KcTaTH, Bropoe ypasHEHHE
HMEET N0 KpalHe#t Mepe OAMH ACHCTBHTE/ILHHIE KOPDEHb, HAIDH-
Mep, x=-1; 3 (1)=(2); & (A)*(2); x (1)=(2);
(1) e (2); v (1)=(2); w) (1) »(2); ) HEKaKOEe H3 AAHHHX
YPaBHCHHA HE MOXET SBJISThCS CJIEACTBHEM APYIOro; 9)
(1) = (2); ) (1) = (2).

§2. a) a=1; 6) a>0; 8) a=20; 2) a# %1, 0 a=—1;
e a=1; x) a<0 wmwm a=1. Yxazanue. Ilpn a<0 naHHHE
YPaBHEHHAS pPEmEHAN HE MMEIOT, a CJIEAOBATEIbHO, PABHOCHIbHH
3) a = 0. Yxa3anue. Bropoe ypasBHeHHE KOpHE# He HMeeT, TOraa
PaBHOCWIBHOCTb ypaBHEHHM MOXeT obecneumTp TpefOBaHHE OT-
CYTCTBHY KOpHEH y mepBOro ypasHeHWS; 4) a=1; x) a=0 wm
a = 1. Yxa3sanue. Ilpn a = 0 ypaBHeHAS KOpHe# He mMeor. Bro-
phi¢ 3HAYCHHY NApaMETPa HAXONHM, PEIIAB yDABHEHHE % = %;
) 0<a<1. Yxa3anue. PaBHOCWIBPHOCTb JAHHHX YpaBHCHHI
ofecneumBaercd b TPeOOBAHMEM OTCYTCTBHS KOPHEH y mo-

CJICAHHX, TaK KaK YPDaBHCHHE — a = ﬁ pemeHAl HE MMEET;

M) a<-—1; ) a= — 1. Yxasanue. Ecrm a =0, T0 ypaBHEHHAH
HE SBJSIOTCS PaBHOCWIbHHMME. Ecm g # 0, TO J0CTaTOYHO IO
TpeboBaTh, YTOOH a = — 1; 0) a= * 1; n) a<0. Yxaszanue. Ecom
a =0, TO NepBo¢ ypaBHCHHE HMEET OSCKOHEUHO MHOIO KOpHeH,
a BTopoe — oamH. Ecmm a # 0, TO mepBoe ypaBHEHHE HMEET
E€XMHCTBECHHHH KOpEHb X = 0, CJIEAOBATEIbHO, BTOPOE yPaBHECHHE
6yaer EMETb CBOMM KODHEM JHIb X =0 npE YcaoBHE a<O0;
D) a=0; ¢) a=0. Yxasanue. Ecym a # 0, T0 BTOpoe ypaBHEHHE
KOpHEH He mMeeT; m) a = — 1. Vkxaszanue. Ectm a< -1, 10
X =a He SBNAYETCd KOPHEM BTOPOrO ypaBHEHHS; y) a < — 1;
@) a < 0; x) a= 3. Yrazanue. [|aHHNE ypaBHEHAS PABHOCHIbHH,
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§5. UppanuorarbEble YypaBHEeHMS

€CJIH MEPEOS YPABHCHAE HMEET HEOTPHNATC/ILHHIA KOPEHb; &)
a< — 2 8nm a> - 2. Yxasanue. Hano nmorpebosars, yToOH nepsoe
YPaBHCHHEE WMEJIO KOPEHb, OTIMYHHIM OT 1.

OcHoBHble THNLI 3afay
5.3. Penrars ypasHemme Vx’+ x — 3 = VI — 2x.

Peuetsne.

Bo3sBeas ofe uyacTH ypaBHEHHS B KBaApaT, HEPEXOTHM K
YPaBHEHRIG-CIGACTBHIO: X2+ x —3 =1 — 2x,

x=1,
=-4.
IlorgTHO, YTO HaMNCHHHE 3HAUYCHAS MNEPEMEHHOMN IO/IXHH
6uTh MOABEPrEYTH npoBepke. OHA MOKAXET CyeNyommit

OTBer: x = — 4,

JasEHOC YpaBHEHHE MOXHO PEMIATb M METOOM PABHOCHJIbHEIX
nepexofoB. [lj1g 3Toro AOCTATOYHO ACXOAHOE YPABHEHAE 38MEHATD
PaBHOCWILHOM CHCTEMOMK

1-2x=20,
x*+x-3=1-2x.
B aToM ciryuae mpoBepky AenaTh He HAJO.

YnpaxHesms
Peints ypasneHns:

54. Vvx+2 =v2x - 35.
55. Vix+1=2Vx+4.

56. Vx’-5x+1=vx—4.
57. V¥ -8 =v=x.
58. V5x -1 -V3x+19 =0.
59. V2x -9 = V6 — x.

5.10. Vx* - 36 = v&x = 1.
5.11. V8= 3x = Vx* - 16.
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§5. HppannoBaAbHbi: ypaBHeHHS

502 Vii—ax + 5 =vx = 1.

5.13. Véx*+2x — 10 = Vx® — x — 2.

5.14. V6x*+2x — 14 = Vx*—x - 6.

515. Vx +7 - V3x =2 =3Vx—-1-Vvx + 2.

* * *

5.16. Pemmarh ypasHeHHEe VX — 1 VX + 4 = V6.

Peluetine.
IlepefineM k cHCTEMe, PaBHOCHUILHOM JaHHOMY yPaBHCHHIO:

{(x - Dx+4=6, [: =2,

x21;
OTtBeT: x = 2.

YnpaHenms

Pewunts ypasHeHus:

517. Vx—1V2x + 6 =x + 3.
518. vx =2 Vx+ 5 =x.
5.19. Vi=xV2—x =V2.
520. Vx +1Vx+2=4.
521. Vx—1Vx+1=V3.
522. VIi—x Vx = x.

523. Vx+2V5S—x=2.

* * *

5.24. Pemuts ypasHemme V1 + 4x —x° =x — 1.

Pewenne.

3anmmeM CHCTeMY, PABHOCHJIbHYIO HMCXOAHOMY ypaBHEHHIO:
1+ 4x —x*=(x - 1)
x21;
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§5. MppannoHaAbHble ypaBHEeHHS
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x=0,
x=3,
x21.

OtBeT: x = 3.

YnpaxHueHua
Peiunth ypasHeHMR:

525 Va+2x—x*=x-2.
526. V6—dx—x"=x+4.
527. Vi +8 =2x + 1.

528. V2’ —Tx+5=1-=x.
520. 1+V1+xVi—34 =x.
5.30. VI2—x = x.

531. Vi—=x=x—-1.

532. V3x +1 =x—1.

§533. 2Vx+ S5 =x+2.

§534. Vix+1=1-x.

535. Vil —4x+ 13 = Lx +2.

2

536. Vx +7 —x+3=0.
537. Vax* +8x + 7 —2=1x.
5.38. x + V2x? — 14x + 13 = 5.

539. 3x—Visx+1 +1=0.
5.40. Vax*—3x +21 =x - 5.
541. V3+ V5 —x =Vx.



§5. HippanuonarbHble ypaBHeHHS

5.42. \/l+xsz+42 =x+1.

5.43. \/5—\/x+1+\/2.x’+x+3 =1.
3

544. 9 V81 -7x° = "?

* * *

5.45. Pemmrs ypasHemme (x — 3) Vx*—5x +4 =2x—6.
Peiuenne.
Iepemmmem naEHOE ypaBHCHHE B TAKOM BHiE:

(x—3)(Vx5—5x+4—2)=0.

Kasanocs 61, x = 3 — KOpEeHb AAHHOrO ypasHerms. OQHAKO
YHCJIO 3 BE BXOAHAT B ero obaacts onpeaenernd. Yrobw m3bexarsp
nonoSHEX HEOPHSTHOCTEM, PEmIEHHME NMPOBERAEM IO TAKOM CXeMe.
JlanBOEe ypaBHEHHE DaBHOCHJIBHO CHCTEME

x*—-5x+420,
x—3=0,

Vi-5x+4=2.

Tenepp NOHSTHO, YTO HMCXOXHOE YPABHEHHE DABHOCHJIBHO
TakoMy: Vx2—Sx + 4 =2, x> = 5x = 0.

OrBer: x=0 wm x = 5.

Ynpamuenus
Pewnts ypasHenns:

546. x+ )Vl +x -2 =2x + 2.
5.47. (x +2) VI6x ¥ 33 = (x + 2)(8x — 15).
548. x - )Vx’—x-6=6x—6.
5.49. (x + 1) Viéx + 17 = (x + 1)(8x — 23).
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5.50. 3(4x + 3) V16x + 17 = (4x + 3)(8x + 5).
551 (x +2)Vx*—x— 20 = 6x + 12.

552 (x+ 1) Vx’—6x+ 17 = 3x + 3.
553. (x +4)VZx — 4 = (x + 4)(x — 1).

* * *

5.54. PemmTp ypaBHeHHE V2x — 3 + Vd4x + 1 =4,
Pewenne.

Ha obnacrm onpenenenns ypasHeHAs G = [%, | obe ero
YaCTH NPMHHEMAIOT HEOTPHIATEJbHHE 3HAYEHMd. Toria AaHHOE
yDaBHEHHE PABHOCHJIBHO CHCTEME

2x-3+2V(2x—3)(4x+ 1) +4x + 1 =16,

3
x2z 3.
Orciona
2V(2x — 3)(4x + 1) = 18 — 6x,
x 2 E;

V8x?—-10x — 3 =9 — 3x,
;_-
X255

8x%2 — 10x — 3 = 81 — 54x + 9x2,

3
xz3,
9-3x=0;
X — 44x +84 =0, [ :;2’
x 25, x=2
2 3
2

x <3

OtBer: x = 2.
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§5. HppanuoHaAbHbIe YpaBHEHHS
5.55. Pemmre ypasHeEme V3x +1 —Vx +4 = 1.

Pewenne.

HMmeem: V3x + 1 = Vx + 4 + 1. O6e yacTH 3T0r0 ypasHEHAS
Ha ero o6/1aCTH OmpeaesIeHHs NPAHAMAIOT HEOTPHIATEILHBEE 3HA-
yenns. BosBens BX B KBajpaT, MOTyYMM yPABHEHHE, PABHOCHIIb-
HOe mcxomHoMy: 3x + 1 = (Vx + 4 + 1)% Torma

Ix+1=x+4+2Vx+4 +1,
2Vx+4=2x—-4, Vx+ 4 =x -2,
x+4=(x-2)% {x2—5x=0,

x—220, x=2,
[x(x—5)=01 XTO,
x =3,
x=3J
x22, x 22,
Orser: x = &.
YnpaxHenms

Pewmrs ypasHeHMa:

55.V2x+6 -Vx+1=2.
557. Vx+3 -Vx =1.

558. V2x —4 - vx+ 5 =1.
559. V2x+5 =8 —-Vx—1.
560. Vx +3 +V3x -2 =1.
5.61. Viix —2 +3Vx =6.
562. Vx+5 +V3i—x =4.
5.63. 2V3x + 2 — V6x = 2.
564. Vax +1 +VI6 — 3x = 5.

565. 3Vvx+3 -vx—-2=1.
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5.66. Vx - 13 =Vvx +8 - 3.

5.67. vx =3 + V6 - x = V3.
568. Vix -2 +V2x + 5 = 5.
5.69. Vix -5 =3-Vx-2.
570. vx+2 +Vv3—-x =3.

571. Vax +8 —V3x -2 =2,

572. Vx+4 +vV2x+6 =1.

573. Vax -7 - Vx+1=2.

574. 2Vx -1 +vVx+3 =2.

575. Vx+Vx + 11 + Vx - Vx 11 = 4.

* * *

5.76. Pemmarp ypaBHEHHE V2x — 5 + Vx +2 =V2x + 1.
Peisenne.

Ha o6nacTe ompeneseEAs AaHHOTO ypaBHEHHS G = ’%, oo)

ofe ero YaCTH NPHEMMAIOT HEOTPHNATE/bHLE 3HaueHnd. [T My
JAaHHOE yPaBHEHHE PABHOCHILHO CHCTEME

[3x—3+2\f_2x—5\/—x+2=2x+1,

5
> 2
*23

Orciona

5
> 2
23

O6e 4acTH ypaBHEHHS CHCTEMH NPAHAMAIOT HEOTPHIATEIb-

‘242:: —S5Vx¥2=4-1x,

%; 4| C G. CaepoBatenbHO,
HMCXONHOE ypaBHEHHE DAaBHOCHJIBHO CHCTEME

HHE 3HaUCHHS Ha MHOXECTBE H =
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|8x2—4x—4o=x’—sx+16,

S

Esx$4;
( -2-6VIl
rE=ET7m
7x* + 4x — 56 = 0, -2+ 6VIl
5 ..« = 7 ’
2\X\4,
5
< x<
~2 b 4 4
OTm:x=#.

3amernM, YTO 3TO ypaBHEHHE, BIPOYEM, KaK M BCE, NpHBE-
ACHHHE BHIIE, MOXHO PEMATh METOAOM HEPEXOAA K YPaBHEHH-
am-ceacreagM. OaEAKO 310 mEIEcO00pa3HO AeATh TOrAa, KOrma
«II0f03pPEBaEMbie» KOPDHH YAOOHH 1/1S NPOBEPKH, YEro HEIb3d
CKa3aTh O IOCJEAHEM NPHEMEpE.

Ynpamnenms

Peiunts ypasHeHMs:

577. Vix+ 4 + Vx — 4 =2 Vx.

§78. Vvx+1 - V9 —x =vV2x — 12.

§79. 2Vx -1 —=vx+2 —-V5x—-10 =0.

580. V8x+1 +V3x =5 =Vix+4 +v2x - 2.
58L. Vx+3 -V2x—-1-Vax-2=0.

582. Vvx+1 -vV2x-5-Vx—-2=0.

583. V5x+1 -Vv6x—2-Vx+6 +Vv2x+3 =0.
584. V2x + 1 +Vx — 3 =2Vx.

585. Vx+2 - vV2x -3 =vax-17.

586. Vx -2 + V4 —x =V6 —x.

587. Vx +Vx-3=V3(x-1).

588 Vx+1+vVx—-1=vVax—-1.

589. V8 —x - V9 +5x —V4-5x +V5+x =0.




§5. HppanHoHaAbHbIe ypaBHeHHS
590. V2x + 3 + V3x + 2 =V2x + 5§ + V3x.
§91. VIIx+3 =V2—-x=V9x +7 —Vx - 2.

L ] * *

5.92. Pemuts ypaBHEHHE
Vax*+9x +5 -V’ +x-1=Vx*-1.

Peiuenne.

BHrogso passioxXHTh KBaApPATHHE TPEXWICHH, CTOSIIAE IOA
PagHAKaJIaMH, HA MHOXHTEJIH:

Vix+1)(4x+5) - vV(x + l)('2x -1)=v(x-1)(x+1).

Tenepr BaXHO HE COBEPUIATh PACOPOCTPAHEHHYIO OmMOKY,
a HMCHHO: NPHAMCHHETh TEOPEMY O KOPHE H3 NPOH3BCACHHS B

raxoM Buze: Vab = va vb. Ha camom nene sammacannag opMyna
CHOpaBeAIMBa JAIb Opr a =0 1 b=0, aecom a<0 1 b =<0,

ovab=v—av->
IMocxomsky O6/IACTHIO ONpEE/ICHNS JAHHOTO YPABHEHAS €CTh
MHOXECTBO | — o; —% U [1; ») U {- 1}, 10 nocreanee ypas-

HCHHC PABHOCHJIbHO COBOKYIIHOCTH ABYX CHCTCM H OJHOIO ypas-
HCHHM.

x21,
a)
Vx+1Vax+S5S—-vVx+1vVv2x—-1=vx—-1vx+1;

x21,
[\/4x+5—\/2x—1 =vVx—-1;
x21,
Lmv’r=5x+s;

x=1,
4 (4x + 5) (2x — 1) = 25x* + 50x + 25;



§5. HppanuonaAbHBIe ypaBHEHMS

0)

{x < —%,
V=x-1V-dx -5 -V-—x-1V-2x + 1 =V-x+1V-x-1;

x < -3
V_d4x-5-V-2x+1=V—-x+1;

X s Z,
Vd4x-S=vV-2x+1+V-x+1;

X € -
2V -1)(x—-1)=—-x—-1;

x<s -1,
{xs—7,

7x% — 26x — 45 = 0;

x =3,

=2
7

IToHSTHO, UTO 3Ta CACTEMA pEIICHHN HE HMEeT.

8 x+1=0,x=-1.

Orser: x=—1 wm x=35.

3aMeTHEM, YTO J3aHHOE YPAaBHEHHE MOXHO DEHIATh METOAOM
creacrsait. HamernM cxemy pemeHms.

YpaseeHme
Vix+1[V]iax+ 5] = Vix+1|VI2x=1] =V|x-1]|V|x + 1]

sBngeTcs cneacTsEeM mcxomsoro. Ilociegmee B CBOIO ouepenb
PaBHOCHJIBHO COBOKYIHOCTH

x=-1,
[\/I4x+5I -vVi2x—-1] =V|x - 1].

3aMeTHM, YTO TEXHHYECKYI paboTy mO PaCKPHTHIO MOXYJIEH
MOXHO 3HAYHTE/JBHO COKPATHTh, OOpaTHBIIMCh K 06sacTH ompe-

ACICHAS ACXOAHOIO YpaBHCHHL.



§5. MppanuoHaAbHBIe ypaBHEHHS

YnpacHenns
Pewnts ypasHeHns:
593. Vx’+x-2 +Vxl—ax+3 =Vx*-1.
594. Vx*—ax+3 -Vx*—3x+2 =Vx*—x.
595. Vx’—4 +Vx’+2x -8 = Vx*—6x +8.
596. Vx*—3x +2 + Vx*— 6x + 8 = Vx’— 11x + 18.
597. Vax* + 5x +2 - Vx* +x— 2 =V3x ¥ 6.
598. Vx> - 5x +2 - Vx*—x -2 =Vx* - 3x + 2.
599. 2Vx*—2x — 8 - Vx*— 16 = V3x* - 13x + 4.
5.100. Vx*—3x — 10 + Vx4 3x + 2 = Vx? + 8x + 12.

* * *

5.101. Pemmrp ypaBHEHHE
VI+x+1D)Vi+x+2x-35)=x.

Petuetine.
VYMuOXEM 0f¢ 4acTH ypaBHEHHMS HA BHpaxeHEe V1 + x —1.
IlonyusM ypaBHEHHE-CJIEACTBHE
x(VIi+x+2x-8=xWx+1-1).
310 ypaBHEHHE PaBHOCHILHO COBOKYIHOCTH
x=0,
Vi+x+2x-5=Vx+1-1.
PemmM BTOpPOE ypaBHEHHE COBOKYHHOCTH. Ero cieacresaeM
6yazer 2x — 5= — 1. Orciona x = 2.
Ocranoce npom3BecTd npoBepky. Eff mogBeprHeM 3HaueHRAS
x =2, x=0. Jlerko ybemnTbCd, YTO NEPBHI KOPEHb MOAXOAHT,
a BTOpO# — HET.
OtBer: x = 2.

Ipexne ueM NpACTYOHTH K Pasbopy CAEAYIOIEro npuMepa,
OTMETHM, YTO BHpaxemme V1 + x — 1 ofpamaercs B HyJb OpH

x = 0. UMeHHO 3T0 3HaUCHHE M 0KA3aJI0Ch OCTOPOHHEM KODHEM.
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§5. HppanuonaAbHble YpaBHEHHS

5.102. Pemmry ypaBHEHHE

V21 +x +v21—x _ 21
V2l +x -V21-x  x °

Pewsetine.

VYMHOXMM UHC/IHTENb M 3HAMCHATENH ApobHM, crosmeld B
JIeBOM YacTE ypaBHeHHMsS, HA V21 + x + V21 — x.

3ra onepanms NpHEBEAET

HOCHJIbHOMY HMCXOJHOMY

21+ ﬁ%’“ Fraae

310 YPABHCHHE, B CBOIO O‘ICPCJIL, PaBHOCHJIBHO COBOKYI]HOCTB

21 -x=0,
21 +x=0.

OteeT: x =21 wm x = — 21.

YnpamHenus

Peisnts ypasHens:

5.103.
5.104.
5.105.

5.106.

5.107.
5.108.

5.109.
5.110.

5.111.

5.112,

5.113.

Vax’+3x+5 + V2x’ — 3x + 5 = 3x.
Vx+1+1)(Vx+10 —4) =x.
VxFI+DVIFx+x*+x-7)=x.
Vx+6 -V6—x _ x
VX+6+v6—x  6°
Vl-5x+2-Vx*+x+1=1-6x
V8x+T7 -Vx+4=4x+3.
Vax*+8x+6 + Vx*—1 =2x + 2.

VITF¥x +ViT—=x =§.
X
Y20+ x + V20 - x =3
20 + x + 20-x =VE
X X
0+x _q[20-x _
x x '

87
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S.114. PemmTs ypaBEHCHHE
x*+3x-18+4Vx2+3x -6 =0.
Pewetne.

TMycrs Vx*+3x — 6 = ¢, t 2 0. Torna x*+ 3x — 18 = >~ 12,
H HACXOXHOC YPABHCHHC CTAHOBHTCH TAKHM:

t2—12+4t=0.

t=—6,
t=2.
IlorgTHO, uTO moAxoawT JIamb ¢ = 2. MTak, mcxommoe ypaB-
HEHAE PABHOCHJIBHO TaKOMY:

V2 +3x—-6=2, x*+3x—6=4.

OtBer: x=-5 mm x = 2.

Torna

YnpamHenua

Peiunts ypasHeHMR:
5.115. Vx + 2 V% = 3.

3
5116 —4— + ‘5‘_5* 3 -

vx +2

5.117. xVx - V% = 2.
5.118. xvx +2Vx = 3.

5.119. x4 x¥42 = 1257V,

5.120. VITS——ZX‘_ v10o - 2x = 2.

2.

5-121- ‘/x—+2—x—8.
5.122 x\sf?—l _ 3\/ch—l _ 4
B VS VX +1 '




§5. VippanuonaAbBble ypaBHEHHS

5.123

3
 xVx -4V +4=0.

5.124. \/xj?— Vx\/x_=56.

5.125
5.126
5.127

L2+ 11+ Vx4 11 = 42,
. x*-2Vx*—24 = 39.
. x2+2Va1 -2 = 26.

5.128. V=3 + 6 =5Vx = 3.

5.129

5.130.

5.131.

5.132.

5.133.

5.134.

5.135.

5.136.
5.137.
5.138.
5.139.
5.140.
5.141.

5.142

4
. Vxi+32-2Vx*+32 =3.

x+3$ v x  _

v x t4Vxis =4
2 + 1 Vx—l ~

Vx—l “2Voux+1 =L

2 _ \/ﬂxj_lz .
x+1 b 4
Vx+ 4 vx -4

-2 =7
vx —4 vx+4 ~ 3°
Vx L \f1*tx _ s
Vi+x T2

x
x x+1 _
J:+l_2 V & =3

xVE+15 -vi -V +15 =2.

R+Vxi+2x+8=12-2x.

23+ Vox’ — d4x + 12 = 4x + 8.
X*—4x+6=V2x—8x + 12.

xt+15x+2Vxi+5x+1 =2.
VR —3x+7=3x+ (x—3)7-22.

23 +3x -5V’ +3x+9 +3=0.



§5. HppanuosarbHbEe ypaBHEHMS

5.143. (Vx+1 +Vx )’ + (Vx+1 +Vx)*=2.
5.044. Vi +x + Vi +x+5=Vax* + 2x + 17.
5.145. Vil +x + 4 + Vi +x+1 =V2x* + 2x + 9.

5.146. PemmTh ypaBHEHHE

s/x+4-;-\'x—4 = x+ V=16 - 6.

Peluenre.

Nycrs Vx + 4 + Vx — 4 =, t 2 0. Torna, Bo3BeAd B KBAApPAT
ob¢ YaCTH NOCAEAHEr0 PaBEHCTBA, MOIYYEM

2x+2Vxi—16 =12

Tenepp NaHHOE YPaBHCHAE CTAHOBHTCY TAKAM: 25" 6.

Orciona t = 4 wm ¢t = — 3. CireqoBaTebHO, HCXOGHOEC YPaBHEHHE
PaBHOCHJIHO TakoMy: VX + 4 + Vx — 4 = 4. [lanee,

x =4, X =4,
2x+2\/x5—16=16; Vx’—16=8—x;
4<x<8,
x*—16=64 — 16x + x°
OTBer: x = 5.
5.147. PemmTh ypaBHEHHC
xX2+xvx+1-2(x+1)=0.

Peinteine.

INockoymbKy x = 0 He SBISCTCS KOPHEM A3HHOIO ypaBHCHHY,
Vx +1 2(x+1)
- 2

ro ypasHesme 1 + = 0 paBHOCHJIbHO HC-

X b 4
comaOMy. IlycTs x:—l = ¢, Torma 2t’—t—1=0. Orciona
t=lmt=—%.]/lueen:
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(x> o0,
x+1
— = b x+1=x%; 1+V5
x=—0,
x+1 _ _1, -1<x<0, x=2-2V2.
X 2’
4x + 4 = x?;
+V5
OTBet: x = 1 3 B x=2-2V2.

1 1
5.148. Pemmts HEHHE — + —F7— =
ypae x Vi3 -x*

ol

Pewetne.

BoaBeag o6e YaCTH AaHHOINO yPaBHEHHS B KBAJpaT, nepekaem
K ypasHeHHIO-CieacTBEI0. MMeem:

1 1 2 25
= + + ==,
x2 13-x*  xV13-x* 36

13 2 25
ey -2 =
Orciona x2(13-x°)  xVi3—x* 36

Teneppr 3aMeHA Wl:;_xz = { CTajJa OYECBHAHOM.

'Haxons xopHm ypasmeHms 1312+ 2t — % = 0, nepexoauM
K COBOKYIHOCTH

1 1
[les—xz T 6’

1 - _25
xV13 - x? 78’

V481 £ 13
pemIeHASMA KOTOpOM SGBASIOTCE ymcaa 2, 3 B — 10
V481 — 13
IIpoBepka mOKa3HWBAET, YTO X = — — 10  Ee YROBJIETBOPSET
HCXOAHOMY ypPaBHEHHIO.
V481 + 13

OmBEeT: X=2 WM X=3, /A X = — 10

91



§5. HppanuonaAbHble ypaBHeHHS

" Ynpanenus
Pewints ypasHeHus:
5149. VX —1 +Vx ¥3 +2V(x = I)(x + 3) = 4 — 2x.

5.150. VX ¥ 3 +ViF 1 =3x+2V2x* + 5x + 3 — 16.

2
5.151. 77:1_-3- +VZXF35 =2x.

5152 (x +4)(x + 1) -3V’ + 5x +2 =6.

5.153. 4x* + 12x VI + x =27 (1 + x).

5154. x+Vx +6)(x —2) =2+ Vx + 6 + Vx — 2.

5.155 (34—x)\/’x+l —(x+l)\/’§—x -
w'/34—x—:’x+1

5.156. 6Vi=3 +Va=2 =5V (x - 3)(x - 2).

5.157. 5VX+ 1 Vx +3 =2V2 (x* + 4x).

1 1 35
5.158.;4' 1-x’_12'

30.

* L *

5.159. Pemmars ypaBHCHHE

Ve-x +Va+x: -V +0)2 %) =3.
Peiuetine.

ITycrs :/2—:: =a, :’7+x = ). Torna

la’+b’—ab=3, {a‘+b‘—ab-3,

e+pP=09; (a+ b)(a®+ ¥ - ab) =9;

{asl,
(a+ b)*—3ab=3, ab=2, b=2;
a+b=3;

a+bd=3; a=2,
b=1.



§5. HppanmoHaAbHBlE ypaBHEHHS

Teneppr MOXHO 3aNMHACATh
\/’ 2-x=1,
37+x=m rgh

xX=-6.

-[w’/ﬁ= 2,

Vitx=1;

OtBer: x =1 wm x=—6.
Ynpannenun

Pewmrs ypassemn:

5.160. V9—Vm‘+V7+VJc—+T=4.

5.161. VAF¥2 - V3x 2 =0.

5.162. Vx ¥ 7 - Vx +3 = 0.

5.163. Vx ¥8 - VX =8 = 2.

5.164. VI8 ¥ 3x + V64 —3x = 4.

5.165. ViZ—x + Vid ¥ x = 2.

5.166. VI3—x + V2 ¥ x = 5.

5.167. Vi—2 + VX =1 = 5.

5168. V2= x =1-Vx—1.

5.169. V24 ¥x + ViZ—x = 6.

5.170. VA3 ¥ x —Vx =16 = 1.

s.171. V54 +vx + V54— vx = V15,

5.172. :lx—7 +:/x+l =2,

5.173. VX =16 =Vx +3 - 1.
5.174. VZF 1ix + V2 = 1ix = 4.




§5. UppanuoHaAbHble ypaBHEHHS

5.175. VBO ¥ x + V2 — x = 4.

5.176. V97— x + Vx = 5.

5177. Vi—4=1-Vx¥1.

5.178. V(x + 3) + V(6 — x)? - VxF )6 —7) = 3.
5.179. V(x + 4) + V(x - 5 + VGFHE=3) = 3.
5.180. V(8 — x)2 + V(27 + 2 = VE=D@T+ ) + 1.

* * *

S.181. Pemmrs ypaBHEHHE

Vx+3-4Vx—-1+Vx+8—-6Vx—-1=1.

Pewetine.
Hmeem:

Vx-1-4Vx—-1+4+Vx-1-6Vx—-1+9=1,

VVx=1-22+V(WVx-1-3)*=1,
IVx=1-2]+|Vx=1-3| =1.

310 ypaBHEHHEe PaBHOCWIHHO COBOKYIMHOCTH TPEX CHCTEM.

) vVx —-1<2, Vx —-1<2,
a
-Vx-1+2-Vx-1+3=1; Vx—=1=2.

Jta cACTEMA pEImeHEM HE HMEET.

6 2<vVx—-1<3,
Vx=1-2-Vx=1+3=1;

4<sx—-1%)9,
Ssx=10.

1=1;



§5. HppanHonaArbHble YpaBHEHHS
) vx—=1>3, vx—=1>3,
6
Vx-1-2+Vx-1-3=1; Vx—=1=3.

Jra cEcTeMa pemieHHM He HMEeET.
Orser: 5 € x € 10.
YnpaxcHesnma
Peums ypasuenns:
5.182. Vx+6+2Vx+3 +Vx+6—-2VX +3 =6.

5183 Vx—4+4Vx—8 —Vx—4—4Vx—8 =2.

5184. Vx+2Vx -1 -Vx-2vVx—1 = 3,

5185. Vx—2+V2x—35 +Vx+2+3V2%x -3 =1V2.

5186. VX’ +2Vx—1 -Vx—-2Vx—1 =2.

5187. VX’ +5—4Vx+1 +Vx+2-2Vx+1 =1.

5.188. Vx+2+2VxF1 +Vx+2-2Vx+1 =2.

* * *

3apaun ANS CAMOCTORTENLHOrO pelueHns
C-1

PemmaTpr ypaBHEHHS:

1.Vix—1-x=1.
2. Vx* - 32 =v=4x,

3 3% +x _\/x’—l =3

B | wx+x 2

4 Vx—T0+Vx =17 =3.

5. Vx=5+2vx—=6 +Vx—-2+2Vx =3 =8.




§5. HppannoHaAbHbIe yYpaBHEHHS

C-2
Pemms ypasHeHRS:
1.Vx—2Vx—-3=4.
2.VZX-T+Vx—-3=2.
3. VX —3x + 11 —ax* + 12x = 11.
4. V5xF2-Vix—2=2.
5. 10x°-2x-1-3xVZx +1 =0.

C-3
Pemmrs ypaBHeHHS:

1. (x+35Vx*—6x+5=2x+10.

2. Vx +Vx =35 = V10 — x.
3. V76+\/:?+3/76—w?=8.

Ve-l-yfi-1 oz
x-—--\1-= ==
b 4 X X

>

5.Vl +x—1+VxP—x-2=Vx*-3x—4.



§6. MppaumoHanbHbie HEpPaBeHCTBa
HemHoro rteopmm

Onpepenenne.

Hea nepasencmea f,(x) > g, (x) u f,(x) > g, (x) naswsaromcs
PAGHOCURLHBIMU (IKEUBANEHMHBIMU), ECIU MHOXECME0 pelleH Ul
nepeozo Hepasencmaea coénadaem ¢ MHOXECMEOM peuleHuli emo-
pozo Hepagencmaa.

Onpegenenne.

MHea nepasencmea £, (x) > g, (x) u f, (x) > g, (x) nHa3wearomcs
DGOHOCURBHOIMU Ha MHOXEcmee M, ecau coenadarom MHOXe-
cmeéa ux pewieHull, npunadnexaujue MHoxecmay M.

Onpepenetine.

Ecnu mnoxecmeo pewenuil nepasencmea f,(x) > g,(x) co-
Oepxum MHOXecmao pewenuli Hepasencmaa f,(x) > g (x), mo
nepasencmeo f,(x) > g,(x) Haswieaemcs CAeOCmMeueMm HepaseH-
cmea f,(x) > g, (x).

Teopema.
Iycts ang moboro xEM f(x) =0 u g(x)=0. Torna

HepasencTsa f (%) > g (x) u (f (x))" > (8 (x))", n € N paBHOCHIL-
Hbl HA MHOXeCTBE M.

Teopema.

HepaseHnctso b\"? =) > :73 (%), n € N, paBHOCWILHO CHCTEME
f (%)> g (%),
g(x)=0.

Teopema.

HepaseHCTBO 2"w/?'(:::j > g (x), n € N, paBHOCHJIbHO COBOKYTI-
HOCTH JABYX CHCTEM:

8 (%) <0,
{f (x) =0,

8(x)=0,
{f (x)> (8 (%)™
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§6. MppanuoBnaArbHble HEpaBeHCTBa

Teopema.

HepaseHCTBO 77(::5 < g (%), n € N, paBHOCWIbHO CHCTEME
8 (x)>0,
1 (%) < (8 (%)™,
f(x)=0.

Monesunie ynpamHeHus

6.1. Kakue M3 nap HEpaBEHCTB SBJSIOTCS PaBHOCHIbHEMHE?
Kakoe M3 HEDABEHCTB B Napax SBAMSETCS CJAEACTBHEM APYroro?

a) x>1 1 x>2;

0 x*>1m |x|>1;

o xX’>1m [x|>1;

2 x'>1mx>1;

?Hx+1>0m (x+ 1)(x*+1)>0;

e xX*+2x+1>0m x+1>0;

x) Ix+31>12-x] 1 (x +3)°>2 - x)>%
3 (x-1)x—-2)>0m x—-2>0;

u);:;<0nx—l>0;
x—-1

x)( 2)2<0nx—1<0;
x—

) (x-zl),>0ax-1>o;
x—

o (x-1)(x-2)20mx—-220;
W (x=-1D(x=-2>°20mx—-120;

o)—1—>0nx>0;
X

n)—1—>lnx<1;
x

X 1
>
P i x+1

O Vx>1mx>1;

HXx>1;



§6. UppannonaAbHble HepaBeHCTBa

m) Vx<1 m x<1;

y) ‘[xT>l ax>1;

D Vx> -2 mx>4;

X) VX<—-2 1| x<4;
WVYVE+FDEx—-1>0um (x+1)(x—1)>0;
W Vx+ivx—1>0mVx+1)(x—-1)>0;
w) x-1)Vx+1<0mx<1;

w) x+1)Vvx—-1>0mx>—-1.

6.2. IIlpm xakEx 3HAUCHASX NAPAMETPAa a HEPABEHCTBA PaB-
HOCHUIbHH?

a x—1>0m (x—a)(x—1)>0;
0) x—1>0 m (x — a)’(x — 1) >0;
6 x—a>0m (x - 1)’(x —a)>0;
?) Vx>an x>a%

X >
(x + 1)2

o) Vx<a m x<d’

d Vx>anm

x) Vx<am0<x<d}
3 Vx<amx*+1<0;
u vx>-1n1x>a;
) Vx>—-1mx2a;

xX—a
—< 0
x+1 0

M Vx—a(x—-1)>0m1 (x—a)(x—1)>0;
WVx—avx—-1>0m Vx —a)(x—1) >0;
o (x-1)Vx—-a>0mx>1;

n (x—-avx—1>0nx>a;
px+Vvx>Yx+anx>a.

N Vx<—1mn



§6. MppanguonaAbAble HEepaBeHCTBaA

KommeHntapum, yKasanus, OTBeTbl

6.1. a) (2)= (1); 6) (1)« (2); & (1) = (2); 2) (1)« (2); 3
(D) (2); & (2)=(1); %) (1) (2); 3 (2)=(1); w (1)=*(2);
£ (De2); »H (1)=(2); 0 2)=(1); # (Q)e2); o
(D2 n (1)=(2); P 2)=(1); O (1)« (2); m (1)=>(2);
Y )=(@2); & 2)=01); x 1)=(2); » (1)e(2); 9
()= @) w) (1)=(2); w) (1) = ().

6.2. a) Her TakEX 3HavYeHHWN mnapaMerpa aq; 0) a<sl;
8) az=1;2 a=0; 0 a=0; e) HET TaKWUX 3HAUCHAN NApPaMeETpa
a; x) a>0; 3) a < 0. Yxasanue. Ilockombky BTOpOe HEPABEHCTBO
pemeHnii He EMEET, TO B PEMECHAEM NIEPBOr0 HEPABEHCTBA AOJLKHO
6GHTh ImYCTOE MHOXECTBO; &) HET TAKHX 3HAUCHAN NapaMerpa
a. Yxa3anue. PemeHneM nmepBOro HEPABEHCTBA SBASETCS IPOME-
XyToK [0; ®), OMHAKO BTOpPOE HEPABEHCTBO SBJIGETCS CTPOIHEM,
no3TOMy 4mMCI0 0 HE MOXET SBJISTHCH €r0 pemeHmeM; K) a = 0;
A) a= — 1. Yxa3anue. llepsoe HEpaBEeHCTBO pemeHAN HE HMEET,
BTOPOC HEPABECHCTBO HE MMEET PCMICHHMA TOJIBKO NpH a = — 1;
M) a — moboe; H) HET TAKAX 3HAYCHHA DapaMerpa a;
o)a<l;n)az1l;,p) az=0.

OcHosHble THNLI 3ajay
6.3. Pemmts HEpaBEHCTBO

Vi-3x+12V3x —4.

Petuetine.
JlasHOE HEpAaBEHCTBO PABHOCHJIBHO CHACTEME

x2—3x+123x — 4, {("“5)("_1)30'
4

|3x — 4 2 0; x 233

OTser: x = 5.
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§6. HppanunoHaAbHble HEepaBeHCTBA

YnpacHenus
Peiunth HepaseHcTsa:
64 VxF2>V8 - x°.
6.5. Vvx+1 > Vvx—-1.
6.6. Vx*+ 5x < V1 —x*+4x.
6.7. V2x* + 5x - 6 > V=x = 3.
6.8. V2x’ + 6x +3 = V- x* - 4x.
69. Vi’ 7x + 5 2Vix = 4.
6.10. Vax’—ax+2 2 V1 +x — 2x°.
6.11. V2x* —x - 6 = Vx* - 4.

6.12. 3—xavzi .

2x -3 \/x—z
6.13. 4x — 1 > x+2

8 —x \/2
“"\/x-lo‘ o

2x+1 '\/ 1
o1s. V5 — < Vi

> L ] L ]

6.16. Pemmrs HepasenctBo V2x® —3x ~5 < x — 1.

Peiuesine.

JlanEOE HEPaBEHCTBO PABHOCHJIBHO CHCTEME
x—-1>0,
22 -3x - 5<(x—1)3
2%-3x-520;
x>1,

(x-3)(x+2)<0,
(x+1)(x - —’;} = 0;
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§6. HppanuoRaAbHbIe HepaBeHCTBa

x>1,

—2<x<3,

xXs -1,
k)

x;;.

O'rne'r:gsx<3.

Ynpamuenuus
Pewunts HepaselcTBa:
6.17. Vx + 7 <x.
6.18. Vx* - 3x — 10 <8 — x.
6.19. Vi +3ax +3<2x + 1.
6.20. x +4>2Va - x°.
6.21. Vax — x* <4 —x.
6.22. V(x — 6)(x — 12) <x - 1.
6.23. V(x = 3)(2 — x) <3 + 2x.
6.24. Vx*—3x — 18 <4 —x.
6.25. Vx*—3x <5~ x.
6.26. V5—[x+ 1] <2+x.

4 3 _x-1
6.27. 24 <
6.28. V4-Vi—x —-V2Z—-x>0.

6.29. Pemmts mepaBenctBo VxZ+ 7x + 12 >6 — x.

Pewenne.

JlaHHOE HEPaBEHCTBO PABHOCH/IBHO COBOKYNHOCTH ABYX CH-
creM.

6—-x<0, x>0,
a) xs_‘) x>6.
X+7x+1220; x=-3;
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§6. UppanuonaAbHble HepaBeHCTBaA

6—-x=20, x<6. 24
2 2 x>24_‘ E<x$6.
X"+ Tx+12>(6 - x)5 19°
24
Orser: x > 1o°
YnpamHeuus

Pewnts HepasescTRa:

6.30. V2Zx + 4 >x + 3.

6.31. m>4—x.

632. V=x*+6x—5>8—2x.
633. Vvx +4>V2-V3+x.
6.34. Vi’ —sx—24>x+2.

’3
6035- x:s >X—2.

6.36. V2x*+5x - 6>2—x.
6.37. Vx+ 9)(x +3) >6 — x.

6.38. \/—xz—Sx—12>x+4.

6.39. Vx’ - 4x >x - 3.

3
6.40. Vx_-;_Z_? >x-3.

[ * *

6.41. Pemmts mepasencrso (x —3) Vx*+4 <x* -9,

Peinetine.
Ilepermamem HCXOXHOE HEPABEHCTBO B TaKOM BHIE:

x-3)(Vx*+4-x-3)<0.

310 HEPABEHCTBO PABHOCHILHO COBOKYDHOCTH ABYX CHCTEM.

x=-320, x23,
a)
Vii+a<x+3; *+a<sx*+6x+09;
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§6. MppanuoHaAbHble HEpaBeHCTBa

x23,
S, x=23.
x 2 6

x—-3%<0, x <3,

5

6){\/::’+4>x+3; X< -6
OTser: (— o; —%] U [3; ).

Ynpawnenuus
Pewnts HepaBeHCTBa:

6.42. (x+ ) Vx*+1>x*— 1.

643 Y- |

xX—2
6.44.———"":20—1<o.

1-V1-4x®
645 — < 3,

X

6.46 V8 -2x —x* - V8 — 2x — x*
e x+ 10 = 2x+9

\/lz—x—x2 < \/lz—x—x2
2x -7 = x-5

‘/6+Jc—.1t2 - ‘/6+.1t—x2
2x+5 7 x+4

Va-2x-x> V3-2x-x*

6.47.

6.48.

6.49. x+8 < 2+ 1
Vis+2ax-x* Vis+2x—-x°
6.50. >
x+9 ax+35
6.51 \/2—1:—::2 >\/2—x—x2
S x -4 = 2ax+11
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§6. MppanuonaArbHble HepaBeHCTBA
6.52. Pemmars mepasencTso (x — 1) Vx*—x -2 20.

Peinenne.

BeposTHO, Hambosee panMOHAJBLHHIYA HyTh PEHICHAS Hepa-
BEHCTB NOROGHOrO BHAA — 3TO mepexon K CJIEAYIOmed COBOKYTI-
HOCTH:

x-1)Vx*-x-2 =0,
(x-1)Vx*-x-2>0.

PemmM ypasHerne cOBOKYIHOCTH. OHO PABHOCHUIBHO CACTEME

xX-x-220,
x=2,

x*-x-2=0, [

[x—l=0, x=-1.

X=-x-2=0;

HepaBeHCTBO COBOKYIHOCTH PAaBHOCHJIbHO CHCTEME

x—1>0,
x>2.
xX-x-2>0;
OtBer: x=-1 wm x = 2.
YnpamHeHus

Pewnts HepaseHcTsa:
6.53. (x+10)Vx -4 <0.

6.54. (x +2)V([d—x)(5—x) =0.
6.55. (x —12)vx -3 <0.

6.56. (x+1)Vx+4Vx+7<0.
6.57. (x+2)*(x—-1)’vx =17 = 0.
6.58. (x - 3) Vi +x -2 0.
6.59. (x—1)Vx’—x-2 =0.
6.60. (x —2) V16 - x* < 0.
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§6. MppanHoHaAbHBIE HepaBeHCTBa

106

Vaxt + 15x - 17
=0

10—x
6.62. (1x +2) Vo - x* = 0.

6.63. (x +8)Vx*—5x +4 <o0.

6.64. (2x +3)Vox’ — 10x + 1 = 0.
665 (x*-1) Vi -4 <o0.

6.66. (x* - 9) V16 — x* 2 0.

6.67. (*+3x-10) V2x’ + 5x + 2 = 0.

* - *

6.61.

6.68. PemmTh HEpaBeHCTBO VX — 2 +Vx — 5 € vx — 3.

Peiuetine.
JlaEHOE HEpPABEHCTBO PAaBHOCH/ILHO CHCTEME

(xas,

x-2+2\/(x—2$ix—35+x—5$x—3;

x5,
lz Vx=-2)(x=3) €4-=x
IloESTHO, YTO 3Ta CHCTEMA PCHICHEM HE HMECT.
OTBeT: pemeHHEM HET.
Ynpawnenus
Peiunts HepaBeHCTBa:
6.69. 3Vx —Vx+3>1.

6.70. V1 —x* + V4 - x*<2.
6.71. Vx -6 —Vx + (T €1.



§6. UppannoHaAbHbIe HEpaBEHCTBA

6.72. Vx+3 —Vx—-1>V2x - 1.

6.73. Vx +3<vVx -1 +Vx-2.

6.74. V1 - 3x — V5 +x>1.

6.75. Vx =2 +V2x + 5 >3.

6.76. V2x — 1 + Vx + 15 < §.

6.77. 3Vvx+3 —-vx-2 21.

6.78. Vx + Vx — 5 < V10 — x.

6.79. 2Vx + V5 —x>Vx + 21.

680. Vr+ La\a-ds2.
x x x

6.81. PemraTh HEpaBEHCTBO

Vax*+5x+7 -Vax*+5x+2 > 1.
Peiuenne.
Mycrs 3x*+ 5x +2=1, t =0. Torna

VI+ 5 -Vi>1, Vi+35>Vi+1.

310 HEPAaBEHCTBO PAaBHOCHIHHO CHCTEME
t=0, t=20,
t+5>t+2Vi+1; Vi<,

Orciona 0 < 1< 4., Tenepp AOCTATOMHO PEIIATH CHCTEMY

(x+l)(x + 3) =0,

[3x2+5x+2;0, 3

2 <
I+ 5x+2<4. (x+2)(x—%)<0;
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§6. HppannoHaAbHble HepaBeHCTBA

X< -1,
2
xa—a,
1
-2< < =,
2<x 3

6.82. Vax* + x + 9 +Vax*+x >3.

6.83. Vi—x+2+VxP—x+14 >6.

684. Vi’ —5x+4 +Vx*—5x+20 =4,

685 Vx’—2x -2 +Vx*—2x+6 <4.
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§7. Cuctembl anreGpamiecKmx ypaBHeHMM
HemHoro reopmu
Teopema.
CucreMa ypaBHEeHMH
{F (x; y) =® (x5 y),
y=r(x)
PaBHOCHJIbHA CHCTEMEe
{F (x: 1 (%)) = D (%5 1 (%)),
y=r1(%).

Teopema.
CucreMa ypaBHEHMit

F, (% y) =D (% ),
Fz (3; y) = q)z (x; y)
PaBHOCHILHA KAXIOH M3 CIEAYIOLMX CHCTEM:

F (x5 y) + F (%5 y) =D, (%5 y) + P, (% y)
F (x; y) = ® (x5 y);

F (% y)+ F (% y)=®,(% y) + D, (% y),
F,(x y) =D, (% y)s

F(xy)—F, (% y)=2(x y —®,(x y),
F (x5 y)=D,(x ¥y

(F (% ¥) = Fy (% y) = (x5 y) — D, (% 3
12 (% ») =@, (% y);

F (x; y) + F,(% y) =D (% y) + D, (% ¥
F (% y) = F,(% 3)=D,(x ) — P, (x; y).

(»)
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§7. CucreMnl arre6pandyecKHX ypaBHEeHHH

Teopema.
CucreMa

F (x5 F,(x 3 =%y (),
(Fi(x 9) =0,(x y)

gBJISEeTCH CJENCTBHEM CHCTEMbl (*).

Teopema.
EciM B MHOXECTBO pellieHHH YpaBHEHHS
F,(% y)=2,(x )

He BXON4T TaKHe napu (X; y), MPH KOTOPHX 00e 4acTH 3IToro

YPABHEHHS 06p8.lll,&l°’l‘€ﬂ B HYJb, TO KaXnaf H3 CJEAYyIOLUHMX
CHCTEM

F (x;9) F,(% 3)=2,(% ) P, (%)),
F (x5 9) =, (% )

F(xy)  ®(x)Y)
Fz (x= y) B q)z (x: y)'
F (x5 y) =D, (x: y)

PaBHOCHJIbHA CHCTEME (*).
Onpepenenne.

OOHOPOOHBIM MHOZOMREHOM OmM OBYX NEPEMEHHBIX X U Y
Ha3bléaemcs MHO204NIeH 8uda

ax"+ax"y+ax" ¥ +...+a_xy ' +ay,
20e a, (i=0,1,...,n) — nHexomopbie delicmeumenbHble HUCAQ.

Onpepenenne.

CUMMEMDUYUHHIM MHOZOYREHOM OM O6YX NEPEeMEHHbIX X, Y
Ha3bleaemcl MHOZOYNEH, xomopwi He u3mensemcs npu 3amMeHe
X HA Yy Uy Hax.
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§7. CucremMnl arre6pandecKHx ypaBHeHHH

OcHosHbie THITLI 3apayd
7.1. PemmATh CHCTEMY

~r _ 1 _1
y—1 y+1 x’
Y—-x-5=0
Peinenne
Hmeem:
_2 _1
P-1_%
Y=x+3$5

[Moxcrasms B mepsBOC yPaBHEHHE BMECTO y* ABYWICH X + S,
NOTYYaM CHCTEMY, PAaBHOCHJIBHYIO HCXONHOMN:

2 _ 1  (x=x+4,
x+4 x
Y¥=x+35;

OTteer: (4; 3), (4; -3).
YnpawHeuus
Pelnts CHMCTEMbI YPaBHOHMN:

1.2 x’+y2+6x+2y=0, 1.3 x’+3xy—y2=92,
T lx+y+8=0. T lx+3y=18.

x—1 Zy 2x’+y’=6

3x+y_x—y_ +2y=
1.4. =2 ma{” y=1
x—y=4

2 2 2
—x—-2= +y' =2
76. 1% +4y'—-3x—-2=0, 2. x+y ’
6 {2x+3y= S. 2y’+x2= 3.
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§7. CucreMnl arre6pandecKux ypaBHeHHMH

Xy _9 Y-2=2
78. {x-3 2’ 7.9. 1
x+y=12. y—2x= x*-1.
2 _ 3, .=
710, {Z 1Y =3 711 %, TS L
Ix+y =4 y—4y +4y+xt=1.
4 2 -
7a2. 7 7P
x+y=6. X=xy+y'=1.
(4 5 3 =2
x—1 y+1 x =2y =z,
7.14. 7.1
4 _ 2 {x2+y2+zz= 196.
(x + 35 y'

’\2
2xX°+y—2z=-1,
7.16. {z+y—2x=1,
x4+zy—y=l.

7.17. Pemutb cHCTEMY
xX2+y -x=2,
x-1Dy+3)=22*-x-1.
Pewenne.

Bropoe ypaBHeHME cHCTeMH npeoOpasyeM caexylomuMm ob-
pasom:

x-D+3)=@x+Dx-1), (x=-1)(y—-2x+2)=0.

Torna MCXomHAag CHCTEMA PaBHOCHWIbHA COBOKYIOHOCTH IABYX
CHCTCM.

X =
[x2+y2—x=2, y=V2,
a)

x=1; [x=l,
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§7. CucTteMnl arre6paM9ecKHMX ypaBHEeHMH

= 3t val
- 10
=24l o 1 +var
19 y=—"35

9 - Val .
*= "1 , e
= 2— V4l
e — -1
Y= 1 —1-val
y=—"5

Otser: (1; V2), (1; —V2),

9+v4l -—-1+v4l 9—-vV4l —1-v4l
10 °’ S ’ 10 ° S

YnpawHenus

Pelunts CHMCTeMbl YPaBHEHMH:

ax*+y —2xy=1,
7.18.[ ooy

2x—yy=y.
(x —2)(y+2)=0,
7-19( )( ) =
x+2y—3x—
2x% = 3xy + Sy = S,
7.20. yToy
x-2)y—-1)=0.
x+4)y—1)=x>+5x + 4,
721 Xy—1)
x—y—3x+8—
-5 -3x-y+22=0,
722, [X T Ty
(x-3)(y-2)=y"-3y+2
Poxy-3y=1,
7.23. yo
2+ x-3=(x—1)(y+9).
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§7. CucremMn arre6pandecKHx ypaBHEHMHA

24y +2x + 2y =23,
124. ¢,
X+y+2y=09.
Ix=-S5xy+1=0,
- 4x) =4,
x? —2xy+y =9,
ax? +xy+4y = 18.

7025‘

7.26.

+y =25
222, XY 2,
x—-y=34.

+ 2 + 2),
128, 2+y=20y+2)
x+y=6.

3
-y =19(x-y),
7.29. "3 Y&
xX+y=7(x+y).
7.30. Pemmats cucremMy

¥ +y—2x=0,
xX—-2xy+1=0.

Pewenne.
CroxmM ypaBHeEmsS CECTEME. [Tomyumm

X=2xy+y+x2-2x+1=0,
x-y*+(Ex-13%=0.
JlaHHAYS CHCTEMAa DaBHOCHIbHA TAKOM:

x—y2+(x-1)2*=0,
x=y'+@x-1) *
x+y -2x=0.

IlepBoe ypaBHeHHE NOIyYEHHOM CHACTEMH, B CBOIO OYEDEND,
PaBHOCHJIbHO CHACTEME
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§7. CncreMbl arre6pandecKHX ypaBHEHHMH

x=1,
y=x,
pemernue Koropo¥ — mapa (1; 1). HemocpencrsemHo#t moacra-

HOBKOM nmapu (1; 1) BO BTOpOC yPaBHCHHE CHCTEMH (*) mOJyuYa-
€M pEIICHHE MCXOMHOM CHCTEMH:

x=1,
y=1.

Ynpawmenms

Otser: (1; 1).

PewMTb CHCTEMbI YPBBHEHMM:

2 2
x“+y =20,
7.31. [ Y
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§7. Cucremnl arre6pandeckux ypaBHeHMHA

W +xy-2x+y-5=0,
7.”‘ 2
2X°—xy—-3x—-y-5=0.
2
X —x+1=y,
139. ", ¢
Yy-—y+l=x
x* + x** =20,
7.40. « 22
y +xy'=38
2x* - Sxy+3x—-2y=2,
7.41. d Y
Sxy — 2x“ + 7x — 8y = — 22.
7.4 3+ 3 -11x -7y + 10 =0,
o x2+y2—4x—3y+5=0.
2 2
17.43 xX+y +2x=23 -2y,
T l2x* 4+ 22 + Sy =27 + 3x.
5x* - 3y*+ 10x — 12y = 17,
744 7 " y
2°+y' +4x + 4y = — 2.
3 2 2
X+2&Xy+xy —x—y=2,
ras. |¥ ¥ By oy
y+2xy'+xy+x+y=6.
x+y=3,
7.46. {y+z=1,
z+x=2

+y' =1,
7.48.[" Y
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§7. CucreMm aare6pandecKux ypaBHeHMH

7.49. Pemmars cHECTEMY
B+y=1,
xy(x+y)=-2.
Pewsetine.

TMoxaxem eme oxuHE COOCO0 PEImIEHAS ITOM CHCTEMH, OT/IHY-
HHIY OT METOAA CJIOXEHHd. PasnesmM nepsoe ypaBHEHHE CHCTEME
HA BTOpoe. Mmeem:

E+HNEE=xy+y) _ _1
xy (x + ) T2
X-xy+y _ 1 x .,y _ 1
=2, T+Z-1=-o.
xy 2 y x 2
X 1 h)
Iy ;=t. Toraa t+7=—5.0'mona t=-2 wm

t= - % . CnepoBaTesibHO, HCXONHAS CHCTEM3 PABHOCHJIBHA COBO-

KYIHOCTH ABYX CHCTEM.

{x=—2y, {x=—2y, {x=2,
a)

P+y =1 y=-1 y=-1
y=_2x9 y=2)
x’+y’=7; =-1
Orser: (2; -1), (-1; 2).
Ynpamnesus
PellinTh CHCTEMbI YPaBHEHMH:
2 2
X - =16, x+}’=3,
7.50.{ g 5.0, 7
LJc+y=18. X+ xy=12.
2 2 3 3
xX‘+y'=3, xy +xy=-10,
X 7.83. 1% 707
y +yx" =80. xy + x'y" = 20.
8 6
Xy = 64, x —=y)(9 - x) =10,
754, * 7 785 |7~
x%* = 256. (x = y(2 -y =20.
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§7. CucrteMnl arre6pandecKHX ypaBHeHHMH

2xy + 6x — y° — 3y = 14, x> -y =3,
7.56. 1 Yo 757 X 7Y
2x“ + 4x — xy — 2y = 35. x—xy=2.
x’—y’=26 x+xy—15
7881, ", 7.59.
x' =y =20(x+y). y+xy—10
2
x = y)(x* - = 24, x + X - =217,
7_60_( »ET=y) 7.m.( »ix =)
x+y=6 x=»x+y’=09.
xy=1, xy+yz—
7.62. {yz=2, 7.63. {yz+ zx =
zx=8 zx + xy= 9
x=6’
(y+z)(z+x)—l 7=E’
(z+x)(x+y) =4. X _ 2
z 3

7.66. Pemmtp cHCTEMY

x+)E*-y) =09,
x-yE*+y)=35.

Pewenne.

Iycts y =xt, rne tER, t# 0. Torna
(x + x)(x* = x*t?) =9,
(x — xt)(x* + x*t?) = 5.

g1+t2g1—tf2 9
(1—t)(1+t’)
=1
2’
t=2.

Hcxonnad cacTeMa paBHOCHIbHA COBOKYITHOCTH ABYX CACTEM.
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§7. CucreMn aare6panmviecKHX ypaBHEHHA

x =2y,

) {(x - )& +y) =5
fy=2x, (x=-1,
{x’=—1; ly=—2.

Otser: (2; 1), (-1; -2).

x=2y,
yY=1

x=2,
y=1.

3aMeTHM, YTO JIEBHE YACTH YDABHEHHM CHCTEMH — OJHO-

poxHHE MHOrowrcHH. MMenHO ans Takmx cacreM menecoofpaseH
BHIICONMMCAHHKN METOJ PCIICHHS.

YnpawHenms

PeunTh CHCTeMBb! YPaBHEHMNM:

x’-—xy+y2=21,
7.67. 2
y-=2xy+15=0.

x* —xy+2y =0,
23+ 3xy - 5y° = 0.

—3f=1,
XY
2%+ = - 3.

x? - 2xy — 5y = -2,
71.73. 2
3x +2xy+y =2.
3,
7.75. y:
L=y =7x-y).
rs a
1.77.
wu-ﬂ 6.

2.79. 2x*— 3xy+3y 80,
7 x+xy 2y—-—56

x-5xy+6y o,
3x+2xy y-lS

7.68.

2x°— xy + y’= 28,
770[ Y

x+3xy 3y 28.
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§7. CucreMbl arre6pandecKkHXx ypaBHEHHH

2 2 _ 2_ 2_
281 {Sx —6xy+5°=29, g {3x 4xy + 2y°=17,

7x2—8xy+7y2=43. xz—y2= - 16.

M_i X=-y=1,
7.83. xy 2 7.84. § | )

xz—y2=3. xy+xy =6.

2% + 3xy+yz= 3,
7.85S. 2 2
3Ix"—xy+ 2y"=16.

* * *

7.86. Pemmrs cacremy
X+y+x+y=8,
[x’+y’+xzy+y2x= 15.
Pewenne.

O6parniM BHMMAaHHE HAa TO, YTO AAHHAS CACTEMA SBJILETCS
CAMMETDHYHONX, T.€. HE M3MEHIETCS NPH 3aMEHE X HA y H y HA
x. Ing TakAx CECTeM yao0HO MCHOIH30BAaTh 3aMEHY X + y = U,
xy=uo

INoaroToBEM JaHHYIO CHCTEMY K 3ameHE. MMeem:

x+y*—2xy+x+y=8,
(x +y)((x +y)* = 3xy) + xy (x +y) = 15.

Orciona

Ww-2v+u=8, -2v=8 - u* -y,
u (4 - 3v) + uv=15; u (u? - 2v) = 15.
Torma u(W>+8—u>-u)=15, > - 8u+15=0,

u=3J,

u=3.
HNmeem:

u=3$,

v=11;

u=3,

v=2
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§7. CucreMn! arre6pandecKkux ypaBHeHMH

Hcxonnasg cAacTeMa paBHOCH/IBHA COBOKYITHOCTH ABYX CHACTEM.

x+y=3,
a)
xy=11.
JTa cACTeMa pemecHHM HE HMEET.
x=1,
x+y=3, y=2,
0)
xy =2, {x=2’
=1.

OtBer: (1; 2), (2; 1).
7.87. Pemmute cHCTEMY
x+y+z=1,

xy+yz+zx=—4,
X+y+2=1.

OTa CACTEMA, KaK H NpPEeahAyad, SBJASETCS CAMMETPHYHOMN.
Ina Hee menecoobpa3Ha 3aMeHa

xX+y+z=u, xytyz+zx =0, xXyz=w.

Jlerko nokasarte, 4o x>+ y* + 2* = u® — 3uv + 3w. Orciona

u=1, u=1,
v=—4, v=—4,
W-3uv+3w=1, w=—4,
Hmeem
x+y+z=1,
xy+tyz+zx = —4,
xXyz = — 4,

3nech BHIOTHO BOCIIO/L30BAThCS TeopeModt Bmera. JelcrBH-
TEJBHO, X, y, 2 — KODHA YDaBHEHHS t>—t?—4t+ 4 =0,

t2(t—-1)—-4(t—-1)=0,
(t-1)@*-4) =0,
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§7. CucteMn aare6pauvueckHXx ypaBHEHMM

t=1,
t=-2,
1=2.

Orser: (1; -2; 2), (1; 2; -2), (2; -2; 1),
(2; 15 -2), =25 2; 1), =2; 15 2).
YnpamneHus
Pewints cHCTEMBI ypasHeHWN:
X+y+xy=3,
788.4 , ,
xX+y +xy=1.
x+2xy+y=10,
xX—2xyty=-2
x+y+xi+y =42,

xy+2x+2y=3,
Z+y +3x+3y=8.

xzy + xyz = 16.

xy(x—1)(y—-1)=72,
(x+ 1)y + 1) = 20.
(x+ Dy +1)=10,

3
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§7. CucTteMbl arrebpandecKHx ypaBHEHHMH

2 2

x“+1 +1)=10,
7.08, ( )+ 1)

(x+y@xy—-1)=3.

3 33 3

X+xy +y =12,
7.99. yory

x+xy+y=0.

+y +2(x+y) =23,

2

7.100. 5
xX+y +xy=109.

x +y‘—x2—y2=12,
22— xy+2°=8.

5@ +yY =41 (x* +y),
[x2+y2+xy= 13.

(x +y)(xy + 1) = 18xy,
{( 2+ 9% + 1) = 208x%°,
lx+y+z-

10S.

7.106. {x*+y*+2=x>+y + 2,
xyz =2

(x +y+2z=1,

7.107. X’ +y*+ 22 =1,

x3+y3+zs=l.
x+yt+z=

7.108. {1 + 1

x y
| Xyz = 1.

N

it
Z
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§7. CucremMnl aaref6panveckHx ypaBHeHHHA

7.109. PemmaTh cECTEMY
%(x’ - 2)%) = 4,
3%(::2 +2y%) =3.
Peiwuetine.

= t. Torna naAHAad CHCTEMA CTAHOBHTCHS TAKOH:

t(t2-2y9) =4,
%(y2t2+2y’)=3.

2042 _
O'u:lonat—g———22 - 3t4—-10t2-8=0,

Ilyts

< |x

HcxonHas cECTEMa PAaBHOCH/ILHA COBOKYIHOCTH ABYX CHCTEM.

x=2,
x =2y, x =2y, y=1
a)

x
JE-2)=4 |y=y x=-2,
y=-1
x= -2y,
0 %(x2—2y2)=4.

OTa CECTEeMa pemeHHMl HE MMEET.
Otser: (2; 1), (-2; -1).
7.110. Pemmrs crcTEMy
x (x + 1)(3x + Sy) = 144,
{x’ + 4x + 5y = 24.
Pewetne.
IlepenmameM RaHAYIO CACTEMY B TaKOM BHJE:
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§7. CucteMn aarefpamueckux ypaBHeHHH

(% + x)(3x + 5y) = 144,
x*+x + 3x + 5y = 24.

Mycrs x*+ x = u, 3x + S5y = v Torma

uv = 144,
u+ov= 24,
Orciona
u=12,
v=12
Hanee,
2 x =3,
{x +x=12, x=—4,
I Hy=1Z oy v sy =12,
L3) (4 24
Orser: (3, 5), ( 4; 5).
YnpaxmHenus

Pewnth CHCTeMbl ypPasHeHMN:

| %

=3
7.111. 6’

N

® <
%N“"C
]

gl

7.112.

k”‘<|>¢
‘nkl‘c
|
ph
b ad °|

—

w R x
+ + +

<
i
o|

7.113. 4

|
® e
|
o~|°’

N

7.114. ¢ 1 1 1
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§7. CucreMbl arre6panduecKHX ypaBHEHHA

+x =3
7.118. |

7.116. {x vy~ 36’

x2y+xy2=30,
7.117. 41 1 S5

-+ ===

X y 6

x+y+x—y_§
7.118. {x—-y  x+y  2°

x2+y2=20

x3+y’=7,
7.119. s 3

X'y =-—8.

£ _y_1
7120 {Y * 2’

"W _1_1
y X 2

x+y*'+a(x+y*=117,
x—y=2S.

7.122.

+y+1)7+ (x +y)* =25,
123, |ETYED G

|
»

Fé

+
®
|
<

|
N
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§7. CucreMbl arre6panyecKux ypaBHEeHHA

x(x + 1)(3x% + 5y) = 144,

7.127. 2
4x" + x + S5y = 24.

*+y—-x-29-5=0,

7.128. 2 2
2"+ 3y " —2x—-6y—13=0.

xt+ y‘ =17,
7.129.
xy = 2.

7.130. Pemmars cacreMy
3 3 -
Vx+2y+Vx—y+2=3,
2x+y=1.

3anmamem

3
:/x+2y+\/x—y+2=3,
X+2y+x—y+2=09.

3 3
OuesnnHa 3aMeHa Vx +2y = u, Vx —y + 2 = v. AMeem:

{u=1,
W —-uv+#=3, v=2;

u+v=3; u=2,
{v=1.

ut+ov=3,
B+vr=9;

HUcxomras crcreMa paBHOCHIbHA COBOKYIIHOCTH IBYX CHCTCM.
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§7. CucreMnl aare6pandeckHx ypaBHEHHMH

128

(3

) Vx+2y =1, {x+2y=

a) A
3 - = R-
Visy¥z=2 (¥TYTZ=8
(3

o Vx + 2y =2, {x+2y=8,
<
3 — =1-
Vi—y+z=1 (FTY+2=L

13 _3 .
OTser: (3, 3),(2, 3).

YnpaxxHenus

PewinTb CHCTEMbl YpaBHeHMHM:

\/2x+y+1 -Vx+y=1,
7.131.
x + 2y = 4.
Vii+5+Vy —5=35,
7.132.
x? +y = 13.

3
VX +Vy = 2y,
7.133.‘ R A

x+y=20.

+\/—3
xy = 8.

7.134.

s/_ \/_ 2,
ny=27.

7.135. 1

7-136<\/ 5x x+y —15’
xX+y=12.

y=3.



§7. CucreMbl arre6pauvecKHMX ypaBHEHHMH

7.137.

7.138.

7.139.

7.140.

7.141.

7.142.

7.143.

7.144.

7.145.

7.146.

y 3y — 2x
33+ 1) =@+ D -x+1).

{\/M N

4

4

|
|
I
|
|
|

4 4
Vi+5x +V5-y=3,
Sx —y=11.

3
X+ x ny2 = 80,

2 vVoxi+2y+1=1-2y,

Va-x+y+V9-2x+y =7,
2y —3x =12.

Vx+y+vV2x+y+3 =17,
3x + 2y = 22.

2

Iy—2x =

=3S.
<+ -—
\VELS TV Ls T
xX-y x+y
xX*+4x+y° - 3y=0.

3
TVxy —3Vxy =4,

X"+ 3x2—2y+3 = %y+5,

x(x+y)+Vx2+xy+4=52.

5 Antebpanyeckun rpeHaxep

Lx+y=20.
x+VE Y 2=V ¥ _ 1t
x—\/xz—y2 Jc+\/x2—y2 4
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§7. CucreMnl arre6panviecknx ypasHeHHMH

x;y _ _20
7.147. {*~ y+ x+y  x+y’
.x2+yz=34.

V.!_ V.’i=
7.148. { V x 2 y L

\/5x+y+\/5x—y=4.

w‘/x+y+\"x-y=4.
7.149.
Vx¥y-vx—y=8.

1 1
7.150. \/" +y +\/Y+} =2v2,

P+ 1D y+ (O +1)x = 4xy.

- * *

3apaumM Ans CaMOCTOSTENLHOTO pelleHMs
C-1
PemmTh CHCTEMH ypaBHEHMN:
xy+4=0,
x+y=3.
x“—xy+ y =1,

2.

3.
xy(x+y) =

" x+y+x+y 8,

-~
{x +y =35,
g

x +y +xy+yx—15
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§7. CucreMnl arre6panyeckux ypaBHeHHH

C-2
PemuTth cacTeMn ypaBHCHHIM:
L [xz +y =2(xy+2),
x+y=6.

) {x +y +5x+y=0,

xX+y+11=0
2.y

3 x+3_3’
lx,.3_3
2 y 2°
xX+y+z=12,

4. {xy+xz=11,
x2+y* + 2 = 66.

C-3

PemuTs cacreMn ypaBHEHHH:
(x = y)@* =y =16,
[(x+y)(x +y%) = 40.

xy+xz—yz=1,
X+y +7=14.

[x+y+z=6,

N|w

xX+y+xy=9.

3 3
4 Vx+y+4 +Vy+7 =4,
x+2y=235.
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§8. TpuroHoOmeTpHMYECKME YPABHEHMA M
HepaBeHCTBa

HemHoro reopmm

CeoicTea pyuxynn y = sin x.

1) O6nactp onpenenesns D (y) =

2) O6nacts 3mavemmit E(y) = [—1; 1]

3) Oysxnug nepmogAyeckas, OCHOBHOM mepmox T = 2.

4) QyHKUMS HEYEeTHAd.

S) Hyma dysxomm x = nk, k € Z.

6) OyHKIHS NPHHEAMAET NOJOXHTENLHHE 3HAYCHAS HA KaX-
IOM H3 NPOMEXYTKOB (21k; & + 2nk), k € Z; OTpHIATEHHHE —
Ha KaxjOM M3 NPOMEXYTKOB (— 7 + 2nk; 2nk), k € Z.

7) Oysxnus naddepesnmpyeMa Ha R.
8) bemumn BO3pPAaCTaeT HAa KAXAOM H3 OPOMEXYTKOB
[——+27tk —+ 2tk|, k€ Z, pysxkunus yOHBaeT HAa KaXAOM

37t

H3 MPOMEXYTKOB [2 + 27k, + 27tk] kEZ.

9) Touxm MakCEMyMa X =E+ 2k, k € Z. Touks MEHAMY-

uax=—%+2:rk, ke Zz.

10) I'padux ¢ysxumm m3obpaxen Ha pmc. 20.

y

N\ W2 \& 32 T N
- 0 w2 2= 3> X

Puc. 20
CeoicTea yHKUuMM y = COS X.

1) O6nacts onpenenenns D (y) = R.
2) O6nactb 3Hauenwit E(y) = [—1; 1]
3) OyHKuEd nepuoxgEYecKas, ocHOBHOW nepmon T = 2.
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§8. TpuroHoMeTpHuecKHe ypaBHEBMS H HepaBeHCTBA

4) QyBKUNYE yeTHAS.
S5) Hynm ¢pynxkunn x=§+nk, kE Z.

6) OyHKIMY IPUHMMAET OWIOKUTCILENE 3HAUCHAS HA KAXJOM

/4 L4
H3 ITPOMEXYTKOB (— 2 + 2rk; 2 + 2.~rk) , k € Z; orpEnATE/IbHBE
— HA KaxXaOM H3 IPOMEXYTKOB (% + 2mk; —3-:- + ?.nk), ke Z.
7) Oysxuns madpdepernupyema #a R.
8) QOyHxnug BO3pPACTaET HA KAXAOM H3 IPOMEXYTKOB
[- 7 + 2nk, 2nk), k € Z; dysxuas yOHWBAeT HA KaXaAOM H3
NMpOMEXyTKOB [27k; 7w + 2nk), k € Z.

9) Touxm MakcmmMyma x = 2wk, k € Z. Touku MEHEAMYMA
x=n+ 2k, kE Z.

10) I'padprk dysxnmm mzobpaxen HA pHC. 21.
y

N\ w2 N2 ® T N
N [0 _Tmrx ~ «x

Puc. 21

CeoicTBa yHKUMM y = tg X.

1) O6nacte onpenecHAL

42
2
2) O6nacts 3HaueHEH E (y) = R.
3) Oysxnonsg mepaogMueckasd, OCHOBHOM nepmop T = 7.

4) Qysxung HeueTHAd.

5) Hyma bysxomm x = nk, k € Z.

6) OyHEKIHEY NPAHAMAET NOJIOXHATE/IbHHE 3HAUCHAS HA KaX-

D(y)={xER|x¢ + nk, kEZ}.

T
JOM H3 MPOMEXYTKOB |7k; 2 + Jzk) » k € Z; OTpHDATE/IbHNE —

HAa KaXaOM H3 NPOMEXYTKOB (— % + nk; :tk) , k€ Z.
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§8. TpuromoMeTpHvYecKHe ypaBHeHMS H HepaBeHCTBa

7) ®yexuns muddepernupyema va D (y), T.e. HA obbenn-
4 b4
HECHHM NPOMEXYTKOB |— — + wk; — + nk) , kE€EZ.

2 2
8) OyEKOEg BO3PACTAaET HA KAaXAOM H3 IOPOMEXYTKOB
—-12£+.7tk; §+Jrk , kEZ.

9) DKCTpPEMyMOB HET.
10) I'padpmx dysxnmm m3obpaxen HA pmc. 22.

y

-/2 n/2 3In/2

]
a
QO

| |
| ]
| ()
| ]
| [}
| [}
| [}
| ]
| |
| )
| [}
| [}
! 1 2n
| 1
| |
| 1
| 1
| |
| |
| |
| I
| |
| I
|

| 1
L ]

Puc. 22

CeoitcTBa yHKuMn y = Ctg X.

1) O6nactb onpenesienrg D (y) = {x ER | x # 7k, k € Z}.
2) O6nactp 3Havernit E (y) = R.

3) OyHknus DepHogMuYecKad, OCHOBHOM nepuox T = 7.

4) QyHKUMS HEyeTHad.

5) Hyme dysxoum x = %-Q-Jrk, ke Z.

6) OyHKIME NIPHHMMAET MOJOXMTEIbHHE 3HAYCHHUS HA KaX-

IOM M3 IPOMEXYTKOB (th; %r+ th) , kK € Z; oTpUnareJbHHE —

Ha KaXAOM H3 NPOMEXYTKOB (— g + nk; nk) , k€ Z.
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§8. TpuroroMerpHuYecKHe ypaBHCHHS H HepaBeHCTBa

7) Oysxuns muddepernmpyema 52 D(y), T.e. Ha obbenn-
HCHEHM IIPOMEXYTKOB (7k; & + nk), kK € Z.
8) OyBxnusg yOHBaeT HA KaXIOM H3 IIPOMEXYTKOB
(wk; n + k), k€ Z.
9) DKCTpEMYMOB HET.
10) I'padpmx ¢pyrxumm m3obpaxen HA pHC. 23.

y

- /2 w2\ T

Q

Puc. 23

Caodctsa ymian y = arcsin x.
1) Obnacts onpepesierms D (y) = [~ 15 1]

2) Obuacts 3mauenmit E (y) = [— %; J%]

3) Oysxong HeueTHAS.

4) Hym ¢ysxmma x = 0.

S) OyEKOHd DPUHEAMAECT NOJIOXHTEILHHE 3HAYCHAS HA
(0; 1], orpumaresbEBe — HA [-1; 0).

6) Oynxuus mapdepernmpyema sa D (y).

7) @ysxums Bospacraer Ha D (y).

8) OKCTpeMyMOB HET.

9) I'papux Pynxnwm m30Opaxer #Ha puc. 24.
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§8. TpuromoMeTpHIeCKHe YpaBHEHHMS M HepaBeHCTBA
y y
n/2

/2

1 /10 1 x

-1 0 1 X
-n/2

Puc. 24 Puc. 25

CBoOHCTBA (PYHKUMM Y = arccos X.

1) Obnactb onpenesienns D (y) = [— 15 1].

2) O6nactp 3nauenudt E (y) = [0; 7]

3) Oynxkuud HM veTHAd, HA HEueTHad.

4) Hynp dpysHxkumuu x = 1.

5) OyEKuuMs nNpHHAMAET MNOJOXHTEIbHHE 3HAUEHHS HA
-1 D.

6) Oysxuma gupdepernupyeMa Ha D (y).

7) Oyekuma ybusaer ma D ().

8) OKCTpeMyMOB HeET.

9) I'padpuk byrxoum m3obpaxen HA puC. 25.

CeoicTBa pyHxyumn Yy = arctg x.

1) O6nacts onpenenerns D (y) = R.

2) Obnacte 3BaueHnit E (y) = (— %; %)

3) OysKumg HEyeTHad.

4) Hynp pynxkuum x = 0.

5) QyBKUMS NPUHAMAET MONOXHTEIbHHE 3HAUCHHAS HA
(0; »), orpmuaresbHHe — Ha (— %; 0).

6) Oysxunsa guddepesuupyema Ha D (y).

7) Oynxums Bospactaet Ha D (y).

8) OKCTpeMyMOB HET.

9) I'paduk ¢yuxuxu u3obpaxed Ha puc. 26.
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§8. TpurosoMeTpHYecKkHe ypaBHeHHUS H HepaBeHCTBa

Puc. 26

CroicrBa ¢yHxumm y = arcctg x.

1)
2)
3)
4)
5)
6)
7
8
9)

O6nactp onpenesnenns D (y) = R.

O6nacTb 3Hauenumit E (y) = (0; 7).

OyHK1Mg HM yeTHad, HH HEYETHad.

Hyne#t ner.

OyBKuEg MPUHAMAET MOJOXHUTE/IbHHE 3HAYEHHd Ha R.
Qyuxuua auddepernupyema Ba R.

Qyskuns yOwsaer Ha R.

OKCTPEMYMOB HET.

lpaduk pyuxkumm m3obpaxeH HA puc. 27.

Puc. 27
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§8. TpuromoMerpHiecKkHe ypaBHEHHS M HepaBeHCTBa
OGuii METOA pelleHHs HePABeHCTB

Teopema.

Ecomn Gpynxumg f onpeaesieHa M HeNMpephiBHA HA MPOMEXYTKe
(a; b) u He HMeeT xOpHe# Ha ITOM NMPOMEXYTKE, TO /Ui

x € (a; b) ¢pynxuma f coxpanser 3Hax (puc. 28).

y

[}
]
]
]
]
]
[}
1
}
]
]
+ ro (1 +
]
]
]
]

+ S+
— [Xq Xz\...' X3 — /x4 Erzv,x, x
1
|
|

Puc. 28

Ilycts f -~ HenmpepwBHas ¢ysxnua. Halinem ee xopam m
obnacts onpenenenns. Kopaz nensr ofnacts onpenenenns Gynk-
oEM / HA NPOMEXYTKH NOCTOSHHOIO 3HAKAa. TOrna «MeTomoM
npoGHOY TOYKH» MOXHO ODPENCTHTh 3HAK f HA KAXAOM H3 NO-
JIyYHBIIAXCS MPOMEXYTKOB. Te MPOMEXYTKH, HA KOTOPHX f mpA-
HAMAET NOJIOXHETE/IbHBE (OTPHIATE/HHBE) 3HAYCHHS, COCTABJIL-
0T pemeHAe HepaBeHCTBA f(x) >0 (f(x) <0).

Monesusie ynpaxHeHus
NocTpoXTe rpadmicn DyRKUMNH:

8.1, y = S8X 8.2. y= 180X
sin x sin x
_ sin |x]| _
83.y= Sinx 8.4. y=1tgxcosx.
8.5. y=cigxsinx. 8.6. y=1tgxctgx.
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§8. TpuromoMeTpHYecKHe ypaBHEHHMS M HepaBeHCTBa

87. y=1tg’x - 12 .
cos” x

88. y=ctg’x - ——.
sin‘ x
sin x — sin 3x

89.y = 2 Cos 2x

8.10. y = sin’tg x + cos’ tg x.

8.11. y=sin®V1 — x* + cos’ V1 - x°.

8.12. y = 1+—21g2;.
2tg%
8.13. y = — x"
1+1g"5
8.14. y = %.
8.15. y=Vcosx — 1.

8.16. y=Vsinx — 1 + cos x.

1

8.17. y= 1 -

sin’ x
8.18. y = Vigx Vcigx.
8.19. y=V2™* -2,

8.20. y = Vsin’x — 2sinx + 1.
8.21. y = sin (arcsin x).
8.22. y = arctg x + arcctg x.

8.23. y = arcsin x + arccos x.
8.24. y = Varccos x — «.

2
8.25. y = \/arcsinzx - n—4—
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§8. TpHrodcyeTPHYeCKMe ypaBHeHMS M HepaBeHCTBa

8.26. lipmMeHHTH TEOpEMy KOPEHb M3 NPOM3BCAEHHS K BHI-
PaXCHHIM!

a) V({sinx = 3)(sinx — 2);
6 V(tgx — 1)(sinx — 2).
8.27. Hatitn Hambo/ibIee 1 HAUMEHbIIEE 3HAYeHNS QYHKIAN:

cos x (1 + cos 2x)
cos x ’

ay=

06) y=sinxctgx + 1.

8.28. Kaxue M3 nap ypaBHEHMi SBJSIOTCS PABHOCAIbHHEMHE?
Kakoe u3 ypaBHEHMA B mapax sSBjgercs CAeACTBHEM Apyroro?

a) __51{12x = 0 m sin2x = 0;
sin x
cos 2x

0) oS X = 0 u cos 2x = 0;

8) cosxtgx =0 B sinx = 0;
2) sinxctgx=0 1 cos x = 0;
0) sinxtgx=0 m sinx = 0;

e) cosxctgx =0 n cosx =0;

x) sinx=3 mtg’x=—-1;
= cosSx _ .
3) cosxtgx=2m ctg x 2;

u) Vsin®xcosx =0 & |sinx| Vcosx = 0.

Pewntt ypaBHeHMs:

M1 . A
8.29. cosx = 3 8.30. sinx = X
- 2 2,
8.31. tgx = osx 832. (1+tg°x)ctg"x=1.
tg2x —tgx . . _
8.33. T+ texie 2x Exig2x 1. 8.34. sinx + sin |x| = 0.

8.35. sinx + |sinx] =0. 8.36. cosx = cos |x]|.

8.37. cosx = |cos x|. 8.38. sinx =x*+ 1.
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§8. TpurvHoMeTpu9YecKkue ypaBHEeHMS i uenaBeHCTEBA

8.39. 2cos mx = x° — 4x + 6.
8.40. tg°x + 1 — sin 4x = 0.
8.41. sinx + siny = 2.

8.42. cosx — arccos x = 1.

8.43. arccosx + V1 —x* =0.

Pewumth HepaBeHcTBa:

8.44. sinx> 1. 8.45. sinx = — 1.
8.46. sinx> — 1. 8.47. cosx<1.

8.48. cosx < 1. 8.49. cosx < — 1.
8.50. sin 2x < 2. 8.51. sin2x> — 2.
8.52. arccos x = . 8.53. arccos x > 0.
8.54. arcsinx < - % 8.55. arcsin x > -’25
8.56. arctgx < ——125. 8.57. arctgx < — % .
8.58. arcctg x > 0. 8.59. arcctg x = 0.

8.60. IIpm xaxmx 3HAYCHHIX NApaMETPa @ ypaBHCHHS paB-
HOCHUTbHHI?

@) sinx=a m sinx =a* - 2;
6) cosx=a n Ycos x = a;
é) Vsinx =a m sinx = a’
2) |cosx| =a u cos’x = a’;

0d) |lcosx| =a m cosx = a;

e) 1+1tg°x=a m cos’x = %;

. 4
X) arccosx = a | arcsinx = E—a.

8.61. BuumciaTs:
a) arcsin (sin 6); 6) arccos (cos 16);
é) arctg (tg (— 8)).
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§8. TpuroEoMeTpHuecKkHe ypaBHeHHMS H HepaBeHCTBa

Kommenrapum, ykasaHusa, OTBeTbi

8.1. Puc. 29. 8.2. Puc. 30. 8.3. Puc. 31. 8.4. Puc. 32. 8.5.
Prc. 33. 8.6. Puc. 34. 8.7. Puc. 35. 8.8. Puc. 36. 8.9. Puc. 37.

y
1 ~
© -0 e o O
2% = 0 n  2r 3t x
Puc. 29
y
2n 0 n 2z 3% «x
—O o—J$.1 L ) O
Puc. 30
y
1 N N .
Y — 0 ® 21 3t x
o -~ 4)-1
Puc. 31
y
\ 2 N\E 32 TN\
- 0 w2 N1 3 X
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§8. TpMroaoMerpHuYecKkHe ypaBHeHMS H HepaBeHCTBA

y

N2 % /TN

N\ -2/
N’

0 \;/émh N ox

0 =2 1x 22 «x

Puc. 4

8.10. Pmc. 38. 8.11. Pnc.

8.14. Pmc. 42. 8.15. Pmc.

Puc. 36

39. 8.12. Prc. 40. 8.13. Pamc. 41.
43. 8.16. Pumc. 44. 8.17. Pmc. 45.
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§8. TpuroaoMeTpH4eCcKHe ypaBHeHHS H HepaBeHCTBa

y

ENVaEaN

1 1
ATTIETIN J snia Tnié \, X

Puc. 37

Puc. 40

8.18. Puc. 46. 8.19. Puc. 43. 8.20. Puc. 47. 8.21. Puc. 48. 8.22.
Pnc. 49. 8.23. Pmc. 50. 8.24. Pmc. 51. 8.25. Pumc. 52. 8.26.
a) Y3 —sinx -v2—-sinx; 6) V1 —tgx - v2 -sinx. 8.27. a)
max y = 2, HAUMEHbIIETO 3HAYEHAd HE CymecTByeT; 6) Hambosb-
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§8. TpHroHoMeTpHIeCKHe ypaBHEHHMS M HepaBeHCTBa

I\ X

2n

Puc. 41

Puc. 42

—2'1: 0

~4x

Puc.
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§8. TpuronoMeTpHYeCKHe ypaBHEHHS H HepaBeHCTBa

Yy
Sx2  3z12 0] =2 5xi2 X
Puc. 44
y
3ri2 a2 |9 2 3r/2 5x/2
Puc. 45
y
-in 32 0 m 2‘1: 5;/2
Puc. 46
y
ubz
U /\’\ %
-2 0| 5x/2
Puc. 47
y
X
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§8. TpurosoMeTrpHieCKHe ypaBHeHHMS H HepaBeHCTBa

y Y
x/2
w2
1 t
0 X -1 0 1 P 4
Puc. 49 Puc. 50
y y
4 |0 % 4 o 1 X
Puc. 51 Puc. 52

mero M HAaMMEHbImEro 3HAuUeHHNM HEe cymectByer. 8.28. a)
1)=(2); 6 (1)« (2); & (1)« (2); & (1)=(2); I (1)« (2);
e) (1)« (2); x) (1)« (2); 3 (1)« (2); v (2) = (1). Yxazanue.
B nepsoM ypaBHeHHM ecH Sinx = 0, TO KOCHHYC MOXET IpH-
HAMAaThb OTpHUATEIbHHE 3HaucHHd. 8.29. Her pemenmii. 8.30.
Her pemermit. 8.31. Her pemenmit. 8.32. Her pemenmit. 8.33.
Her pemenmii. Yxa3sanue. Ilepexon x ypaBHEHHIO tg x = 1 pac-
mupger obsacTp onpenesieHAd HMCXOOHOIO YPABHEHHS POBHO

Ha MHOXECTBO %+§2£, k€Z. 834. x<0 wm x=nk, kKEN.

835. n+2tk<x< 2w+ 2nk, kEZ. 8.36. x — moboe. 8.37.
—§+znk <xs< -’25+znk, kEZ 838 x=0. Yxasanue.
sin x < 1, BMecte ¢ TeM, Kak x>+ 1 = 1. 8.39. x = 2. Vxa3sanue.
x2—4x +6=(x—2)*+2=>2. 840. Her pemenmit. Yxa3zanue.
Iannoe ypaBHGHHME pAaBHOCHIbHO CHACTEME Sinx=0 &
. . T
sind4x =1. 8.41. x = E+2.7rkny= i+2.7rm,knm—ne.rme.
Vxa3anue. JlanHOe ypaBHEHAE PaBHOCHJILHO CACTEME Sinx =1 B
siny = 1. 8.42. Her pemernmii. 8.43. x = 1. 8.44. Her pemenni.
8.45. x — moboe. 8.4v. x — moboe, xpome x = — g + 27k,
k€EZ. 847. x — nmofoe, xpome x =2k, kEZ. 8.48. x —
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§8. TpuronoMeTpHYecKkne ypaBHeHMS W HepaBeHCTBa

moboe. 8.49. x =n + 21k, k€ Z. 8.50. x — moboe. 8.51. x —
moboe. 8.52. x = —1. 8.53. -1 <x<1. 8.54. x=-1. 855. Her
pemenmit. 8.56. Her pemenmit. 8.57. Her pemenmii. 8.58. x —
moboe. 8.59. x — moboe. 8.60. a) a<— V3, wma=— 1, wm
a> V3. Vxasanue. [J0OCTATOUHO DEMIATb YPaBHEHHE @° — 2 =a H

CACTEMY
lal > 1,
aZ-2>1.

6) a<—1, am a=0, wma a=1; 6) a=20 wm a<-1; 2
az20wm a<-1; 0 a<-1, wm a=0, wm a>1; e) a<0
W a=1; x) a — moboe. Yxazanue. Bocmonmbay#rech TOX-

IEeCTBOM arcsin x + arccos x = % 8.61. a) 6 — 2r. Yka3sanue.
sin 6 = sin (6 — 2x); 6) 6w — 16; 6) 3w — 8.

OcHoBHble TMNbI 3ajav
) V2

8.62. PemmTs ypaBHEHHE COS (Zx + %

/4 KV 4 K 4 b 4
Zx+g—tT + 2k, X—IT - l—2+ﬂk.
an k4
OTBe'l‘.x—iT - E'l'.nk, keZ
YnpaxHenus

Pewmth ypasHeHMs:

8.63. sin (x+£) =%. 8.64. cos( - —’5) =-1.

3 4
8.65. tg (x + %) = 1. 8.66. g (3x - l) = 2.
8.67. sin (2x — 3)=‘/_22_, 8.68. cig (% _ %) _ \’T3_
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§8. TpuronoMeTpHiecKkde ypaBHeHMsS H HepaBeHCTBa

8.69. tg(x—-1)=17. 8.70. sin (wsinx) = — 1.
8.71. cosnx = —l. 8.72. cosE = ‘/—
2 X 2

8.73. Pemrats ypaBHEHME 3 cos x + 5sinx = 4.

Pewenne.

B neBOM yacTH ypaBHEHMS BHHECEM 33 CKOOKH YMC/I0, paBHOE

V3% + 5%, r.e. V34. Umeem:
3 5) . _
v34 (73—4-0051 + msmx) =4,
2
3 5
ITockombky V37 + =1, TO MOXEM NOJOXHTb
smna = 73—4, cosa = 7--, me a € ( > 2), T.C. MOXEM CUH-

TaTh, YTO, HANpPHMEp, A = arcsmv— Hanee,

V34 (sin a cos x + cos a sin x) = 4,

sin (x + @) = 73“7,

x= (- 1)"arcsin7;T—a + nn, n € Z.

Orser: x = (- 1)° arcsinV;T— arcsianT +7nn, n€Z.

3amMersM, UTO NpH PEMEHHMA AAHHONO ypaBHEHHS MHl HC-
NOL30BATH MeToa npeobpa3oBaHds ABYWIEHA asin x + Hcos x B
POH3BENCHAE.

YnpawHeHua

Pewmth ypasHeHms:

8.74. V3 cos2x —sin2x = 1.
8.75. cos 4x + sin 4x = —\/zz
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§8. TpuromoMerpniecKkne ypaBHeHHS H HepaBeHCTBa
8.76. 3sinx + 4cosx = S.
8.77. 2cos x + 2 sinx = V6.
8.78. cos 3x — sin x = V3 (cos x — sin 3x).

8.79. sin 3x + ?sinSx + %cos5x=0.

8.80. sin 8x — cos 6x = V3 (sin 6x + cos 8x).

8.81. sin11x + —‘/Zisinh + %cos7x=0.

2. _ 1 V3 1
8.82. 4cos“x =2 + —cos2x (cos?.x + sian)'
8.83. sin 2x + cos 2x = V2 sin 3x.

2

L] * L]

8.84. Pemmtp ypaBHEHHME Sin 2x — 8in 3x + sin 8x = sin 7x.

sin 2x — sin 3x + sin 8x — sin 7x = 0,

Sx 15x
—2s1n2(:os2 +25mzcos 2 =0,
X 15x Sx\) _ X . Sx
Zsm2 (cos 2 — COoS 2) =0, smzsmSJ:sm—2 =0.

ITockosbKy KOpHM ypaBHEHHME Sin 5—; = 0 cogepXxaTrcs cpend
KOpPHE# ypaBHEHHA Sin Sx = 0, TO MOCJAEAHEEC YpaBHCHHE DaBHO-

.
CWIBHO TAKOMYy: sin - sin Sx = 0,

2
X x=2nk, kE€E Z,
sin - =0,

2 _mn z
sinsx=0, |*= 5 "€%

3amerEM, uTo OpE n = 10k mosyuaeM x = % = 2k. Cne-

JOBATEIbHO, BCE KOPHA NEPBOIO YPABHCHHS COBOKYIHOCTH CO-
IepxaTcd Cpead KOpHEH BTOPOrO ypaBHCHHS.

OTser: x=?, n€Z.
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§8. TpHromoMeTpHuYeCKHe ypPaBHEHHS M HepaBeHCTBa

YnpacHeHma
Pewunth ypasHenus:
8.85. 2 cos x cos 3x = V3 cos 3x.
8.86. cos 3x + sin 2x — sin 4x = 0.
8.87. V2 cos x + oS 2x + coS 4x = 0.
8.88. cos 9x — cos 7x + cos 3x — cos x = 0.
8.89. sin x + sin 7x — cos 5x + cos 3x = 0.
8.90. cos 5x + cos 7x + co8 6x = 0.
8.91. sin x + sin 2x + sin 3x = cos x + cos 2x + cos 3x.
8.92. sin x + 2 8in 2x + sin 3x = 0.
8.93. sin x + sin 2x + sin 3x = 1 + cos x + cos 2x.

. T . oty _ (. .
8.94. sm(x-—g)—sm(x+ 3)-—coslx+4).
8.95. sin x + sin 5x = 0.
8.96. sin(15°+x)+oos(45‘+x)+%=0.

L * *

8.97. PemmaTh ypaBHEHHE
sin 3x + sin 5x = 2 (cos?2x — sin? 3x).
Peienne.

B npaso# uacre ypaBHEeHRS rperMeHEM (GOpPMYTy NOHEXCHHS

. 1+cos4 1-
CTENEHH: sin3x+sm5x=2( X cos 6x ’

2 2
sin 3x + sin 5x = cos 6x + cos 4x,
2 sin 4x cos x = 2 coS 5x cos x,

cos x (sin 4x — cos 5x) = 0,

coS X (sin4x - sin (—;--Sx)) =0,

. [9x 1 X my _
oo.wcsm(2 - 4)003(2 - 4)—0,
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§8. TpuromoMeTpHYecKHe ypaBHEeHHS H HepaBeHCTBa

152

-

4
x—2+.7tk,
9—x—£—7m
2 47"
x /1 b1
2—4—nm+2, k, n, m — nesnie,
x=g+nk,
= E o, 2
18 9
"=%+2ﬂm, k, n, m — uenwne.
K1 b 1 2nn
OTneT.x——2—+2nmmmx—ﬁ+—9—,
rme n B k — meJse.
YnpaxHeHus

Pewunth ypaBHeHMSN:

22 _ 3
8.98. sin 3* =3
23x _ 1
8.99. cos 2 =3

8.100. sin’?2z + sin’ 3z + sin’ 4z + sin® 5z = 2.

8.101. 0,5 (cos 5x + cos 7x) — cos® 2x + sin” 3x = 0.
8.102. cos®3x + cos®4x + cos® 5x = % .

8.103. cos 2x + cos 6x + 2sin’x = 1.

8.104. sin?3x + sin® 4x = sin® 5x + sin? 6x.
.2 ) o eac? e = )=
8.105. sin (x + 12) cos (x 12) 0,5.

2X 22x _  23x
8.106. cos 5+cos 5 = Ccos 5 -

8.107. sin’x + sin’5x = 1.



§8. TpuromoMeTpHuYecKkue ypaBHEHHS H HepaBeHCTBa

8.108. 2 cos’2x + cos 10x — 1 = 0.

8.109. sin’x + sin® 2x = cos’® 3x + cos? 4x.

* - -

8.110. Pemmrs ypaBHEeHEE 1 + cos ¢ + cos 2t + cos 3t = 0.
Peiuenne.
1 +cos2t+cost+ cos3t=0,
2 cos?t + 2 cos tcos 2t = 0,

cos t (cos ¢t + cos 2¢f) = 0,

t 3t
costcoszcos 2 =0.

ITockosmky oos%t=4oos’%—3oos%, TO Cpeid KOpHEH ypas-

HEHAd COS :-,2! = 0 comepxaTcs BCE KODHH YpDaBHCHHL cos% =0.

CJICIlOBBTCJ[bBO, HCXOOHOC YPABHCHHEC PABHOCHJIbHO TAKOMY:

costoosg=0,

2
J
cost=0, t=5+nk,kez,
3t
cos - = 0; _ T, 2tn
2 t—3+—3 , nEZ.
OTser: t=§+nkmm t=§+?, re n 8 k — neJne.

YnpaxHexus
Pewwmth ypaBsHeHus:
8.111. (1 + cos 4x) sin 2x = cos’ 2x.

+
8.112. 1—cos(7r+x)—sin:—m2 X =o.

8.113. (cos 6x — 1) ctg 3x = sin 3x.

8.114. V2 (1 + cosx) = ctg%.
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§8. TpHrosoMeTrpH4YecKne ypasHeHMS M HepaBeHCTBa
8.115. 2 (1 — cos 2x) = V3 tgx.
8.116. 1 + cos x + cos 2x = 0.
8.117. sin x + cos 2x = 1.
8.118. cos 2x + 3sinx = 2.

8.119. (1 +cosx)t —’25 =0.

8.120. 1 —cosx=zsin§.

* - *

8.121. Pemmrh ypaBHeHHE tg x + tg2x — tg3x = 0.

Petuesne.
., Sinx sin2x _ sin3x _
Hmeem: oosx+oos2.x cosax_o’
sin 3x sin 3x _ . €oS 3x — CoS x COS 2x
osxcos2x  cosdx O SR cos 2x cos 3x 0,

oosax—loosx—lcosax

. 2 2 _
sin 3x €OS Xx COS 2x COS 3x =0
. cos3x —cosx sin x sin 2x sin 3x _
Sin 3x cosxcos 2xcos ax O cosxcos2xoosax—°‘
sin x sin 2x 8in 3x = 0,
cosx # 0,
cos2x # 0,
cos 3x = 0.
IMockosmky

sin 3x = 3sin x — 4 sin*x = sin 2x = 2 sin x cos x,

TO YPABHCHHE CHCTEMH PABHOCHJIBHO TAKOMY: Sin 3x cosx = 0.
Tenepp CTAaHOBHTCH HOHSTHRIM, YTO AOCTATOYMHO PECIOIATH CHCTEMY

sin 3x = 0,
cosx # 0,
cos2x # 0,
cos 3x # 0,
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§8. TpurosoMeTpHYeCKHe ypaBHEHHMs M HepaBeHCTBa

KOTOpas, B CBOIO OYEpPEAb, PABHOCWIbHA ypaBHEHHMIO Sin 3x = 0.

wk

Otser: x = —, kEZ.

3 ’

Ynpaxuenus

Pewmnts ypaBHeHusi:

8.122.
8.123.
8.124.
8.125.
8.126.
8.127.
8.128.
8.129.
8.130.

8.131.

8.132.

oS 2x ctg 3x — sin 2x — V2 cos 5x = 0.
tg 2x cos 3x + sin 3x + V2 sin 5x = 0.
tg 3x + tg x = — 2 8in 4x.

ctgx —tgx —2tg2x —4tgd4x + 8 = 0.
tgSx —tg3x —2tg2x =0.

tgx +tg2x —2tg3x = 0.

tg 6x cos 2x — sin 2x — 2 sin 4x = 0.
6tgx + §ctg 3x = tg 2x.

tg x ctg 3x = 4.

tg2x+cos4x=0.

* * *

PemmTs ypaBHEHHE
cos 2x = V2 (cos x — sin x).

Umeem: cos?x — sin?x = V2 (cos x — sin x),

(cos x — sin x)(cos x + sin x) = V2 (cos x — sin x),

(cos x — sin x)(cos x + sinx — V2') =0,

P
. cos (x+—| =0,
cos x — sinx = 0, 4

cos x + sin x = V2; -
CcoS (x—:) =1;
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§8. TpuromoMerpHuecKne ypaBHeHHS H HepaBeHCTBa

x +

+ 7n,

x — — = 2wk, n,k— nease.

SN R

O6beqMENM NOTyYEeHHHE KOPHH B

b1
Otser: x=z+:n:n, n€Z.

YnpawHenus

Pewmtb ypaBHenms:

8.133. sin2x = cos‘% - s'm‘% .

8.134. 4 sin 2x sin 5x sin 7x — sin 4x = 0.

8.135. 4 sin 5x cos 5x (cos* x — sin x) = sin 4x.
8.136. 2 (tg% - 1) = COS X.

1+V3
2
8.138. ctg x — tg x = sin x + cos x.

8.139. 1 + sin x + cos x + sin 2x + cos 2x = 0.

8.137. cos 2x = (cos x + sin x).

* * *

8.140. Pemmmts ypaBHeHHME

cos> ¢ cos 3t + sin®¢sin 3t =

vz
.

Pewenre.

Bocnoabs3oBaBmmch popMyaaME TPOMHOIO yria s CHHYCA
A KOCHHYCA, 3aOHIeM

(cos 3t + 3 cos ) cos 3t + (3 sin ¢ — sin 3¢) sin 3t = V2,
cos? 3t — sin? 3¢ + 3 (cos ¢ cos 3¢ — sin ¢ sin 3f) = V2,
cos 61 + 3 cos 2t = V2,

4 cos® 2t — 3 cos 2t + 3 cos 2t = V2,
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§8. TpuronomeTrpM4ecKkue ypaBHeHMs H HepaBeHCTBA

vz
-

cos 2t =

Omser: x=*_—+xk, kEZ.

o]

Ynpaxuenus
Pelunth ypaBHeHMus:
8.141. sin’ x sin 3x + cos’ x cos 3x = cos’ 4x.
8.142. 4sin’ x cos 3x + 4 cos’ x sin 3x = 3 sin 2x.

8.143. sin’ x cos 3x + cos’ x sin 3x + 2 = 0.

oo

* * *

8.144. Pemmts ypaBHeHHE Sin 6x + Sin 2x = —;-tg 2x.
Peiuetine.

Hmeem: 33in2x—4sin’2x+sin2x=%tg2x,

, IS U
4sm2x(l sin“ 2x 8 cos 2x =0,
sin 2x [cos?2x — —L—| =0
8 cos 2x ’
sin 2x = 0, sin 2x = 0,
30y = 1 _ 1
cos’ 2x 8’ coSs 2x = 2"
nk /4
OTBe'r.x=7wmx=:E+nn,knn—neJme
Ynpawxenus

Peuwmth ypasHeHusi:

8.145. sin 9x = 2 sin 3x.

8.146. cos 6x = 2 sin (% + Zx) .
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§8. TpuromoMeTpHIeCKHe ypaBHEHHS M HepaBeHCTBa

8.147. sin 3x + sin x = 4 sin’ x.
8.148. sin 6x + 2 = 2 cos 4x.
8.149. sin 3x + sin’x = ifi sin 2x.

8.150. cos 3x — cos’x + %sin2x=0.

* * *

8.151. PemmThr ypaBHEHHE

sin x cos 2x + cOS x cos 4x = sin (%+2x) sin (—g—Sx)

Peluenne.
1

. _1. 1 1 -
I/Iueeu.zsmax 25mx+2c055x+zcos3x—

sin 3x + cos 3x = 0, V2 sin (3x+—’45) =0,

T
x + :=.7"l, neZz.

JT n
OTBer: x——E+T, ne€Zz.
YnpaxcHenus

Peiunts ypaBHeHMN:
8.152. cos%cos% — sin x sin 3x — sin 2x sin 3x = 0.
8.153. cos x cos 3x — cos 4x cos 8x = 0.

8.154. sin (ﬁ + Sx) cos (E ¥ Zx) = sin (ﬁ + x) sin (f - 6x).

4 4 4 4
8.1585. sin'lz—xcos%+sin§cos%+sin2xcos7x=o.

8.156. cos 3x cos 2x — sin x sin 6x = cos 7x.
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§8. TpuroEoMeTrpHYecKHe ypaBHEHHMS H HepaBeHCTBA

T.C.

8.157. sin 5x — sin x cos 4x = 0.
8.158. 2 sin 5x cos 6x + sin x = sin 7x cos 4x.

8.159. Pemmrs ypasHenme sin2x + cos* 2x = sin 2x cos 2x.

PeiueHne.
BrijjesaM B JIEBOM YACTH ypaBHEHAS KBaApaT CyMMul. MMeem:

(sin® 2x + cos? 2x)? — 2 sin® 2x cos? 2x = sin 2x cos 2x.

ITycrs sin 2x cos 2x = ¢, [IorgaTHO, UTO || € % MNosryuaem

1-2t%=1¢,

N[

sin4x = 1.

PetiTs ypaBHeHMa:

8.160. 3sin’2x + 7cos2x — 3= 0.
8.161. 2cos’x +2V2 sinx — 3 =0.
8.162. cos2x — §sinx — 3 =0.
8.163. cos 2x + 3sinx = 2,

8.164. 55'111% - oos§+3=o.

8.165. tg°x —21gx -3 =0.

8.166. 8 sin®2x — 2cos 2x = 5.

8.167. 7+ 4cosxsinx + 1,5 (tgx + ctgx) = 0.
8.168. sin*x + cos*x = sin 2x — 0,5.
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§8. TpuromoMeTpHieCcKHe ypaBHeHHs M HepaBeHCTBa

8.169. cos (2x+3"~) +4sin (x+£) =3

3 3 2
8.170. sin x + 2 cos’x = 1.
8.171. sin 3x — 3 cos 6x = 2.

8.172. cos’x + sin“x = 1.

8.173. 2cos’x +2V2sinx —3=0.

L 2 * »

8.174. PemmTp ypaBHEHHE clg 2x + cgx +2=0.

ctg x ctg 2x
Peuwenne.
ITycts C_Cttgg% = ¢ Torma t + lt = —2. Orcriona t= — 1.
HUmeem: clg2x _ _ 1, cs)st  O8X 0,
ctg x sin 2x sin x
sin3x  _
sin 2x sin x ’
Lo Tk
=3
2 I
x 2

x # xm, k,n,m — uneane.

wk
ITondaTHO, YTO B3 MHOXECTBA —-, k € Z, C/IEXyeT BCK/OIOYHTD

3
MHOXECTBO umces Buaad t ¢, t € Z. Ionyunm
OtBer: x = :%+nk, kEZ.

Ynpawxenus

Pewuntb ypaBHEHMN:

8.175. 2tgx — 2ctgx = 3.

g4x | 1g2x 5 _
8.176. 18 2x + g 4 + 2 0.
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§8. TpurosoMerpMiecKue ypaBHeHHMS M HEPaBEHCTBA

8.177. ctg’x + _12 - 3ctgx—4=0.
sin® x
3

8.178. 2tg°x + 3 = vl

8.179. tgx + —— = 3.
COS X

8.180. —>— — 2V3cigx—6=0.
sin x

8.181. tg*x + tg%x + ctg*x — ctg’x = _l;ﬁ )

8.182. tg*x +ctg'x + tg°x + ctg’x = 4.
8.183. tgx +ctgx +1g°x + ctg’x + 1g°x + ctg’x = 6.
1

8.184. —— = ctgx + 3.
sin x
8185 —— - — 2 _ 121gx-16=0.

cos‘x  cos’x
8.186. tg°x +tgx — 3ctg’x —3ctgx —2=0.

* * *

8.187. Pemmarth ypaBHEeHHE
2sin?x + cos?x + 3sinxcos x = 3.
Pewenne.
Ipeo6pa3yem 310 ypaBHEHHWE K OAHOPOAHOMY yPAaBHEHHIO
BTOPOM CTENEHM OTHOCHTEJILHO CMHYCa M KochmHyca. Mmeem:
2sin®x + cos®x + 3 sin x cos x = 3sin’x + 3 cos®x,

sin?x — 3 sin x cos x + 2 cos’x = 0.

T
IToxaxeM, YTO MHOXECTBO YHCEJ BHAA 2 + 7k, k€ Z, HE

ABJISIOTCS KOPHIMH JAHHOIO ypaBHEHHMI. [|eMCTBHTENBHO, €C/H
cosx =0, TO H3 JAaHHOTO YDaBHEHMS CJEXyeT, YTO sinx = 0,
omHaKo cos’x + sinx = 1, cegoBaTesbHO, COS X # 0. Pasgesmam

ofe yacTH Noc/JeqHEro ypaBHEHHS HA COS’X. YUHMTHBag BhIIe-
CKa3aHHOE, IOJIyUAM YDAaBHEHHME, PABHOCHILHOE HCXOTHOMY:
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§8. TpuronoMerpHYecKkne ypaBHEeEHS H HepaBeHCTBa

tg2x - 3tgx+2=0,
gx=1,
tgx = 2.

T
Orser: x=z+nkmx=amt32+nn, n B k — mesmle.

YnpaxHesus
Pewunts ypasneHns:
8.188. sin’x — 2 sin x cos x = 3 cos®x.
8.189. 6 sin’x + sin x cos x — cos’x = 2.

8.190. 2 sin®x + 2 sin® x cos x — sin x cos* x — cos’ x = 0.

8.191. ZSmxoosz(g—x)+ aoos’(%+x) cos x —

~ 5cos®x sin (—';E+x) = 0.

in?% cos [ + % in?% cos X —
8.192. 3sin 2cos(2 +2) + 3sin 2cos2
2 2
8.193. 5sin*2x — 4 sin® 2x cos® 2x — cos* 2x + 4 cos 4x = 0.

8.194. sin®x ~ cos 2x = 2 — 2 sin 2x.

in® cos?® = sin® [® + %) cos*
s = (3 +3) cn s

8.195. sinx + cosx = prv

8.196. PemmTh ypaBHEHHE
5(1 —sin2x) — 16 (sinx —cosx) + 3 =0.
Petuetne.

Iycrs sinx — cos x = t. (3amernmM, uro |¢| < V2). Torma
sin?x — 2 sin x cos x + cos*x = t 2,
1-sin2x=1¢2
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§8. TpuromoMeTpHieCKHe ypaBHEHHS H HepaBeHCTBa

Iorxyuyaem 5t%—16t+ 3 =0,
t=3,
1

t=5.

U«I'—

Tenepp AOCTaTOYHO PENIMTh yPAaBHEHHME Sin X — COS X =

. . _rTy_1 _ry o 1
Hmeem: V2 sin (x 4) = 3 sin (x 4) 5V

OTser: x=—+(— )" arcsms‘/—+nn, n€Z

Ynpawxenus

Pewnth ypaBHeHus:

8.197. 1 + sin 2x = cos x + sin x.

8.198. sin2x + 5(sinx + cosx) + 1 = 0.
8.199. 1 — sin 2x = cos x — sin x.

8.200. 4 — 4 (cos x — sin x) — sin 2x = 0.
8.201. 5sin2x — 11 (sinx + cosx) + 7= 0.

* * *

8.202. PemmTh ypaBHEHHE %(tgzx + ctg2 x) =2 + ctg 2x.

Pewetine.
Hmeem: %(tgx —ctgx)’+ 1 =2+ ctg 2x,

1 (cos®x — sin®x)?

+ 1 = 2 +ctg 2x,

2 sin? x cos? x
2ctg?2x —ctg2x — 1 =0,
ctg2x =1,
ctg2x = —-li.
Orser: x = = + 2 pm x=iarcctg (—l) +H,
8 2 2 2 2

me n B kK — [enmne.
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§8. TpuroHoMeTpHYeCcKHe ypaBHEHHS M HepaBeHCTBa

8.203. Pemmth ypaBHEHHE
tg?x +ctg?x + 3tgx+3ctgx +4=0.

Peiwuenne.
ITycrs tgx + ctgx = ¢t. Torna

tg2x +ctg?x +2tgxctgx =2,
tg2x +ctgix=12-2.
Orciona t2—2+43t+ 4=0,

t=-2,
t=-1.

tgx +ctgx = — 2,
tgx +ctgx=—1.

Hmeem:

Bropoe ypaBHEHHE COBOKYDHOCTH KODHEH HE HMEET.
MEPBOrO nojy4yaeMm tgx = — 1.
OTBer: x = -—%+nn, neZz.
YnpamHeh..4
Pewintb ypaBHeHMSN:
1 + sin 2x 1+1gx _
8.204.l_sin2x+2 1 —tgx 3 =0

8.205. 7+ 4sinx cosx + 5 (18 x + cig x) = 0.

X
2

X

+ ctg? 3

8.206. tg’ —-2=41gx.

8.207. tg*x + tg’x +ctg*x — ctg?x. = ——.

8.208. 2sin’x + sinx + —— + —%— = 6.
Sin x sin“ x

8.209. 18 cos’x + 5 (3cosx + ) +—2_ +5=0.

COS x cos‘ x
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§8. TpuromoMeTpHYeCKHe ypaBHeHHS H HepaBeHCTBa

8.210. 2 + Log?x+ 10 (2 tgx + 931) =1.
cos’x 3 3
8211 —— - —2 _ _121gx - 16 =0.

Cos X COos x

* * L ]

8.212. PemmaTs ypaBHEHHME

5x _

2 2.

cos 3x + cos

Pewenne.

IMockompky |cos3x| <1 m 2

Sx
cos—| <1, TO JaHHOE YpaB-

HCHHC PAaBHOCHJIbBHO CHCTEMC

cos3x =1, x=__2nn,
Sx 3

cos— =1; 4k
2 x =

OtBer: x = 4tm, m€E€ Z.
8.213. Pemmrs ypaBHEHHME

(5 + ,32 )(z—sin°x)=7+co.~12y.
sin? x

3ameruM, yto 5 + sijzx > 8, a 2—sin®x = 1. Torna

3 ainfy) >
(5 + sinzx)(z sin” x) = 8.

Bmecre ¢ Ttem 7 + cos2y < 8. CuaemoBaTrespHO, HCXOABOE
YPaBHCHHE DAaBHOCAJIBHO CHCTEME

’
I

|

|
L

sin?x =1,

cos 2y = 1.
4
OTBerT: x=-2—+nkny=7m, rae n ¥ kK — meJjme.
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§8. TpurosoMeTpHYeCcKHe ypaBHeHHS M HepaBeHCTBa

Ynpawxenms

Peumth ypasHeHMs:

8.214. cos2x+cos£—2=0.

4
2 z 2 ()2
8.215. cos (Zx + 3) + cos (12 x) = 0.
8.216. (coszx + 12 )(1 + tg°2y)(3 + sin 3z) = 4.
COoS Xx

1

8.217. (2+ )(4—2cos‘x) =1 + §sin 3y.

cos” x
8.218. cos 6x + sin 3 = 2,
8.219. (t1gx —tg°x)° —cos (x + 4tgx) = — 1.
8.220. (4 — cos 2x)(2 + 3siny) = 12 + —2—.
cos” 3z

8.221. sin’x + cos’x = 2 — sin*x.

* * *

8.222. PemmTr HEPABEHCTBO 2 cos’x + Scosx +2 = 0.

Pewuenne. y
Py
Ilyctbcos x = ¢, |t| < 1. Tor-
na 3amameM 2t % + 5t + 2 = 0. Or-
cnonats—metz—%.Cne- P,
-1\ -1 0 1 X
AOBaTEJbHO, AAHHOEC HEPABEHCTBO 2
PaBHOCHJILHO COBOKYIHOCTH
coOsx < — 2,
1 P—z:/a
cosx = — E .
Puc. 53

Teueps AOCTATOYHO PpEHIATHL

1
HEPaBECHCTBO COS X = — 2 CxeMa pemeHns NOKa3aHa HA pHucC. 53.

Orser: —%+2:rk <xs< %+21tk, ke Z.
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§8. TPHI'OBOMCTPH‘ICCKHC yYDasHE€HHS H HepaBeHCTBa

YnpawHenus

Peiunrs Hepasencrsa:

8.223.
8.224.
8.225.
8.226.

8.227.

8.228.

8.229.

8.230.
8.231.
8.232.

8.233.
8.234.
8.235.

8.236.
8.237.

8.238.

tg?x —tgx — 2>0.
2cos’x —sinx > 1.
v2sin® x + cos x < 0.
ctg’x + ctg x> 0.

Zsinzg + cos’x<1.

sin®x + cos®x < %—

sin® x + cos® x > sin 2x.

8sin‘x — 8sin’x +sinx — 1 <0,

2 + 1g 2x + c1g 2x < 0.

2cos x (cos x — V8 tgx) < 5.
2sin’x — 7sinx + 3>0.

igx +cligx<-—2.
sinx + cos 2x > 1.

sin®x — 3 sin x cos x + 2 cos’x < Q.
3sin’x — 4 sin x cos x + 5 cos’ x > 0.

» * *

PemmTh BepaBeHCTBO Sin x -+ §in 2x + sin 3x > 0.

Peienne.
Jlng pemieHEs JAHAOIO HEPABEHCTBA VAOGHO BOCTIONb30BATHCS

oburav MetomoM. PacomorpuM dysxmuo

f(x) = sin x -+ sin 2x + sin 3x.

Jra dysxuupd nepEogEyeckaF C neprciw T = 2w, [Iostomy
OOCTATOYHO OOpPEREndTh 3HAK GYHKOWH [ HA OPOMCXYTKE
[0; 27). Hafinem xopum ypasacuHad f(x) =0 Ha IPOMEXYTKE
[0; 2t). Umeem:
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§8. TpUMroHOMeTpHYeCKMe ypaBHeHHMS H HepaBeHCTBa

sin x + sin 2x + sin 3x = 0,

2 sin 2x cos x + sin 2x = 0,

sin 2x = 0, x

, 2
3

n
|

=
m
N

CoOs x = —

N |

I
I+

X

ITpomexyTky [0; 27) npmHamIexXar Takde KopHmH: O, %,

%, T, %, % IMockombky ¢ysxume f HenmpepwBHA Ha R,

2 2’ 3
1=(E- n) 1 =(.7t' ﬁ) 1 =(ﬁ- —) OHA COXpaH{IeT Mo-
3 3’ y 44 ’3 y 45 3’2
CTOSHHHH 3HAK.

MetonoM npoOHOH TOUKHA HECJIOXHO YCTAaHOBHThH 3HAK (DYHK-
oME f Ha KaXAOM M3 NpOMEeXyTKoB. MMeem:

* ecma x €1, 10 f(x)>0;

1 T 2t
TO Ha ¥aXJIOM H3 NpPOMEXYTKOB I = |0; E)’ I,= ( —),

e ecm x €1, 10 f(x)<0;
e ecmm x €1, 10 f(x)>0;
e eum x€I, 10 f(x)<0;

e ewum x €I, 10 f(x)>0.

Hrak, Ba [0; 27) f(x)>0 mpr x €I, am x€I,, wm
x€l,

OTser: 2J1:k<x<%+21tk, %+2Jrk<x<n+27rk,

531+2nk<x <—32ﬁ+znk, ke z.

YnpamHenus

Pewnth HepaseHcTBa:
8.239. sin x + sin 2x > 0.

8.240. sin®x cos x + cos® x sin x < 0.
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§8. TpnroHomMerpuYeckMe ypaBHeHHMS M HepaBeHCTBa

8.241.

8.242.

8.243.
8.244.
8.245.
8.246.
8.247.
8.248.
8.249.
8.250.
8.251.
8.252.
8.253.

8.254.

cosx—\/z—sing > 1.

cos x — sin 2x — cos 3x < 0.

5sin® x + sin® 2x > 4 cos 2x.
sin2x + tgx = 2.

sin 3x > 4 sin x cos 2x.

(sin x + cos x)(V3 sin x — cos x) > 0.
cos® x + cos® 2x + cos® 3x + cos® 4x < 2.
ctg x > ctg 3x.

COoS x — cos 2x > sin 3x.

sin’ x + sin® 2x — sin’ 3x > 0.

COs x €OS 3x < cos x cos 7x.

sin 5x cos 3x > sin 7x cos Xx.
cos 2x tg x > 0.
4sin"x — 1

L * *

3apa4uM ANS CaMOCTOSTENLHOTO pelleHMs

C-1

PeomTp ypasHeHES:

1. tg(3x +2) = — 1.

2. 5cos 2x = sin®x.
.tg(2x—1)tg(3x+1)=1.

4. 3cos’x + 4sinx cos x + 5sin’x = 2.
)

.1+sinxcosx —sinx—-cosx=0.

C-2

PemmTs ypaBHeHES:

1. sin®

X — cos’x — cos 3x = 0.

2. sin 3x + cos 3x = V2.
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§8. TpuroroMerpHiecKkve ypaBHEEHS H HepaBeHCTBa

; I
3. 6sinx—4cosx = sinx '

4, cos 10x —cos8x —cosb6x +1 =0.

5. PemmaTs HepaBeHCTBO Sin Sx sin 3x > sin 7x cos x.

C-3
PemmaTh ypaBHEHHS:
1. cos 4x = cos 2x — sin 2x.
Sx .o x _ . 11x
2.sin2+sm2-sm 2
3. 2008 2x + 2 cos 4x + 3sin’2x = 1.
1+tgx . (% AN
4'—_l—tgx 2sm(4+x)sm(4 x)..o_

5. Pemmrp HepaseHcTBO sin®x + cos®x > 3.

8
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§9. NokasatenbHble YPaBHEHMN M HEPABEHCTBA

Hemuoro reopmm
Onpeaenenne.
Dyuxyus, 3adanHas @opmyrol y=a*, 20e a>0 u a# 1,
Ha3bléaemcs nOKa3amensHoll ¢ynxyuel ¢ OCHO8AHUEM a.
CBOMCTBA NOKA3aTeNnbHOM (YHKLMM
1) D(y) =R.
2) E(y) = (0; =).

3) Ecmm a>1, to ¢dyExkoas Bo3pacTaeT Ha R; ecam
0<a<1, 1o ¢pyuknug ybmBaer Ha R.

Teopema.

VpasHenre a’/® =a*> npm a>0 1 a+# 1 PaBHOCHIBHO
ypasHeHH1o f (x) = ¢ (X).

Teopema.

HepaseHcTso a’™ > g *™ paBHOCHJILHO COBOKYIHOCTH JBYX
CHCTEM:
(a>1,

[f (x)>p (x);

0<a<1,
If (%) < (x).

Monesnbie ynpakHeHuN

Pewmth HepaBeHCcTsa:

9.1. 2°> - 1. 9.2. 2/*> - 1.
9.3. 2> - 1. 9.4. 2% *>0.

arcsin x _ .7£ arctg x _ l
9.5. 2 > 4. 9.6. 2 > 3

9.7. 2*>sinx — 1. 9.8. 2" *>cosx — 1.

o

9.9, 2 > arcsin x — % 9.10. 2** * > arccos x — 7.
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§9. INoka3aTeAbHRle ypaBHEeHHs: H HepaBeHCTBa

9.11. 2% > %‘ 9.12. 2° > sinx.
9.13. 2 > cos x. 9.14. 2% 2 x* + 1.

9.15. 27 > |sinx| +1. 9.16. 2¢ =1 - x%

Pewntb ypaBHeHMs:

9.17. 2 *=x*+2. 9.18. 2" *=1 - x%
I
9.19. (%) =x*+1. 9.20. 2% = cos x.

KommeHTapmu, yxKa3aHMs, OTBeTbi

9.1. x — moboe. 9.2. (— =; 0) U (0; «). 9.3. x=0. 9.4.

x — moboe, KpoMme x=%+nk, kEZ 95 —1<x<1.9.6.

x — moboe. 9.7. x — moboe. 9.8. x — moboe, xpoMe x = nk,
k€Z 99. —1<x<1.910. —1<x<1. 9.11. x>0. 9.12.

x — moboe. 9.13. (— »; 0) U (0; =). 9.14. x = 0. 9.15. x = 0.
9.16. x =0. 9.17. x =0. VYxaszanue. 2°* * < 2, BMeCTE C TEM
x2+2=22. 9.18. x=0. 9.19. x =0. 9.20. x = 0.

OcHoBHble TMNbI 3agav
9.21. Pemurs ypasmemme 2° - 5° > =0,01 - (107>,
Pewenne.
(25" *=10"2- 10>,
10°°2=10*"% x*-3=3x-35.
Orser: x =1 wim x = 2.

YnpakHeHus

Pewmte ypaBHeHMA:

x

=128. 9.23. (5" =1,

/1
9.22. 57125
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§9. [Toxa3zaTeAbHble YpaBHEHHS U HepaBeHCTBa

8

2= 417,5 _
9.24. 0,5 =77

) Y -3
9.25. 27 9*' =27

2 pze2_ 1 x2-ax+05 _ 1
9.26. (0,5)" - 2 = 61" 9.27. 2 =16v7"

9.28. 16 V 87> = 128.

x4 2c—11
9
o (27 (2)
0,1

9.30. 2*- 5" = (10"‘)
x-—12
L (25\77_ (21
oot o (2 - (2]
9.32. 7'M = 49,

2\ (9) - 27
s, (2)" (3)- &

x=-3 x
=, (1) - (L
oae - (3= (4)"

ﬂ x+17
9.35. 327 =0,25 - 128 .
9.36. 52-5*- 5% ... - 5%=0,04"2

9.37. 4 - 5 '=0,2 - 20 %,
9.38. 3**' - 4 =0,25 - 12*!

9.39. 16 \/ (0,25 " * =2

9.40. 5% % = 6%,
9.41. 8 7% %7 7.8 %7

9.42. PemaTh ypaBHEHHE
2121 _ 481 4 g4l _ 16> = 1280.
Pewenne.
21571 - 21372 4 173 _ 9i==4 = 1280,
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§9. Toka3aTeAbHbhle YpaBHEHHMS H HepaBEHCTBa

174

2=4(2° - 22+ 2 - 1) = 1280,
224 = 256, 2% =2%
Orser: x = 1.
9.43. Pemuts ypasHemme 2 - 3 ' = 3 =52+ 457,
PeweHne.
F22:3-1)=5"?(5+4),
5.3"2=53.32 34= 54

3+ 3\ _ (3\°
o) =6

Ynpawxenms

OTBeT: x = 4.

Pewntb ypaBHeHus:
9.44. 3 - 3" =172.
9.45. 2 — 2*"*=15.

9-46- 212+x-6 _ 2x2+x—9 = 56.
9.47. 37 + 372 + 37 = 3159.

9.48. 3 + 37 = 270.

9.49. 2 - 3 - 5- 372 =1443
9.50. 10° — 5°' - 2°7% = 950.
9.51.2- 16" -2
9.52. 2 + 3. 2" =20.

9.53. V3 - 7V3 % = 162.

9.54. 3= — 9% - 27" 4 1% = 2192,
9.55. 2%*2 _ 2" = 12 4 277,

1
x + = x +

9.5. 9" -2 =2 Z-3>7"
9.57' 6). + 6x+1 = 2: + 2x+l + 2x+2'



§9. INoxka3aTeAbHble YPAaBHEHHS H HepaBeHCTBa
9.58. 577 + 4" = 5% — 4™\,
9.59. 555" —16-5°=2""
9.60. 4™ — 3°°%% = 3%+05 _ 2>,
9.61. 27— 3¥ = 37 = ¥4
9.62. 5 -7"-35-5+35 -7 =0.
9.63. x 3 +3:- 3 =3 +x-3%,
9.64. x*- 4" + 42 =16 - 2757 + x* . 2%,

L] L ] L]

9.65. Pemmrs ypasHemme 8° — 4% — 2" +2=0.
Petnetine.
2% —2%_2242=0,2%-2:2%-2"+2=0.
IIycrs 2*=1¢, t>0. Torna
t’-2t2—t+2=0, t*(t-2)-(t-2)=0,
t-2)t-1)(t+1)=0,

t=2,
=l’
t=-1.

Hcxonaoe ypaBHEHHE PABHOCHILHO COBOKYITHOCTH IBYX ypaB-
HEHHNR:

2"=2,
2*=1.

Oreer: x=1 wm x = 0.
YnpamHeuus

Peumrb ypasHeHms:

9.66. 42* - 5-4"*+4=0.

9.67. 4 —10-2""'=24.

9.68. 5%7' + 5**' = 250.
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§9. INNoka3zaTeAbHble YpaBHEeHHMsS M HepaBeHCTBA

9.69. 9" '~ 363" +3=0.
9.70. 64/* +2*¥* 12 =0.
9.71. 277 =4 - 3™ — 3,
9.72. 4
9.73. 3- 5% -2-5"=0,2.
9.74. "' - 36 - 3>+ 3 =0.
9.75. 8**' — 8*~' = 30.

9.76. 27° + 3*** = 702.

9.77. 4" 4+ 2%% =4 . g™,
9.78. 2 XV _ 2™ _g=0.

Vx -1
9.79. 3-2*'-8 2 —4=0.
9.80. 4 + 2 _ = 3
¥-1 3
981, —4 _ 1 _

2+2 2°-3

x2-x x%-x42
9.82. 4 -17-2 + 256 = 0.

9 83 4x+Vx2-2 -5 2:+V12—2 - l= 6
9.84. 3% - 18 _ (5 4 &) o
3 3

9.85. 2= =32 * -4,

2

9.86. 4% *+8 = 3-2° *,

* * *

9.87. Pemuts ypaBHeHHMe 5% — 5% = 24,

Pewenne.
UmeeMm: 5 - 5° — iz = 24, Ilyctp 5 =t Torma

"X
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§9. IMoxa3zaTeAbHble YpaBHeHHS M HepaBeHCTBa

S
5t—t—24.

. CnepoBarenn-

»l=

Orciona 512 —24t—-5=0,t=5mwmAt = —

2
HO, MCXONHOE YPaBHCHHME PAaBHOCHJIBHO TaKOMYy: §° = 5.
Oreer: x=1 wm x = — 1.
YnpawHenus
Pewnth ypaBHeHus:

25

9.88. 55— 24 = N 9.89. 2%** — 2% * = 15.

9.90. 10™* — 10" =99, 9.91. 2°+8 - 27 = 16,5.

9.92, 9 — 2* =2, 9.93. 3"**-2-37=17.

9.94. 5 '+ 5-0,2%=26.9.95. 9 - 5%+ 4. 5% =325,
9.96. 2° — 2 - (0,5 - (0,5 - 1=0.

9.97. 2" * 4 2= * = 3,

* * *

9.98. PemuTp ypaBHeHHME 27" + 12° =2 - 8%,
Pewenne.

Umeem: 3* + 3° - 2% =2 - 2*. Paagenmam obe uyactu mouy-
2x A
YEHHOro ypaBHeHus Ha 3*. 1 + (%) =2- (%)
3
2t*—2t2+t*-1=0, 2t2(t-1)+ (- 1)(t+1)=0,

-1t +t+1)=0, t=1.

[ycts (Z) =t Torma 2t*—t%2-1=0,
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§9. IIoxazaTeAbHbie ypaBHeHHS H HepaBeHCTBa

YnpakHenms

Peiunts ypasHeHMus:
9.99. 64 - 9* —84 - 12"+ 27 - 16*=0.
9.100. 4 - 2* - 6" =18 - 3>
9.101. 3-4°+2-9"=5-6"
9.102. 2 - 81*= 36"+ 3 - 16~
9.103. 3 - 16" + 37 - 36" = 26 - 81%.

2

9.104. -7‘—3-2"=6; . 14%%,

9.105. 4™+ 6V =297
9.106. 6 - 25" - 5- 10* — 4= 0.
9.107. 4 -3 -9 -2"=5- 6%
9.108. 6 V9 + 6 V4 — 13V6 = 0.
9.109. 8% + 18* =2 - 27~

9.110. 4***° + 9" = ¢**',

9.111. 5-3%+15-55"'=8- 15~

L ] * -

9.112. Pemmats ypasHeHHme 2 + §° = 7%,

Pewetine.

Jlerxo 3ameTHTB, YTO X = 1 — KODPEHb AAHHOIO YPaBHEHHY.
IToxaxemM, uTo ApyrEx xopHe#t Her. Mmeem:

B+ -
IorsTHO, yTO dyEKIEASL f(X) = (%)x + (%)1 y6nsatomas. Torna

FOPH30HTa/IbHAY OpsMas (B YACTHOCTH, y'= 1) MOXET mepecedb

rpadux ¢yaxmam f me Ganee, yem B ogEOM Touke. Cie0BaTENBHO,
ACXOTHOE YPaBHEHHE HMeeT He 6osiee OXHOro KopHS.

Orser: x = 1.
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§9. Ioxka3zaTeAbHBle ypaBHEHHS H HepaBeHCTBa

Ynpawnenus
Pewmth ypaBHeHMHN:
9.113. 2 =3 —x.
9.114. 3" + 4* = 5",
9.115. 7**=x + 2.
9.116. (V2+ V3 )+ (V2-V3 )" =2".
9.117. 3"+ 57! = 34.
9.118. 472+ 6" = 100.

9

9.119. 3% = =,
X

9.120. 4/ — 1 =2,
9.121. 5 = V26 — x.

* * *

9.122. Pemwurs ypaBHEHHE (X — 3)’2" =(x - 3)™°
PeweHne.

[Ipexne Bcero 3aMerM, 4to pyHKnug y = f(x)*™ He gBig-
erca moxasaresbHOM. CymecTByIOT JBe TOYKH 3PDEHHS, ONCHABA-
romue o6nacTb onpenesenus AaHHOM PyHknum. Ilepsas mcxomaT
u3 TpeboBanug f(x) >0, BTOpas mMo3BojgeT f(x) MPUHMMATDH OT-
pHIaTe/TbHHE 3HAYECHHS NPH YCJI0OBHH, YTO g (X) MIPHHAMAET NETHE
3HayeHns, win f(x) = 0 npu yciaosEm g(x)>O0.

Pemnm nanHOe ypaBHEHHE, NPHACPXHBAsICh BTOPOM TOUKH
3peHHd. BHauane mpoBepmM, KaKHE€ M3 PEIHICHHM COBOKYMHOCTH

x—3=-1,
x—3=0,
x—3=1

gBJSIOTCS KOpDHSMM A3aHHOro ypasHeHHsS. IIposepka nokaxer,
YTO MOAXOAST TOJMBKO X =3 WIH X = 4,

Tenepb YCTAHOBHM, KaKHE M3 KODHEM ypaBHEHHS X2+ x =
=7x — 5 YAOBJIETBOPLIOT MCXOOHOMY YypaBHCHHIO. HMMmeem:
x=1wWwmx=23.
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§9. TNoka3aTeAbHble YypaBHEHHs M HepaBeHCTBa

Ha

Jlerko ybemaThCcd, YTO HAaXACHHHE 3HAUYECHHS MOAXOAST.
OmBer: x=1 WM x=3, LWIA X =4, WA X = 5.
3amevanue. Ecm npHOepXHABATHCS NEPBOM TOUKH 3PCHHS
obnacte onpepenenEs ¢Gysknmm y = f(x)*, T0 KOpHM

x=1H x =3 A3 OTBETa CJECAYET HCKIOYHTb.

180

YnpaxHenua
Pewnth ypaBHeHMs:
9.123. x> =1.

9.124. (x*—x—1)""'=1.

9.125. (x — 3)" ~* = (x — 3)%

9.126. (x — 1)**' = (x — 1)>**,

9.127. (x +2)" = (x + 2)*72

9.128. x "¢ =1,

9.129. |x|* % =1.

9.130. (x + 1) ** = (x + 1)™2
9.131. (x + 5 *'=x+5.

9.132. (x + 4)" *™**=1.

9.133. (1 — x9)@*" = (1 — xH)E24D,

9.134. x™* T = x*3,

Vx+d 1 Vaxt4ix+4

9.135. PemmTs HEpaBEHCTBO (%) > (3)

Pewenne.
JaBHOE HEpAaBEHCTBO PABHOCHJIBHO TAKOMY:

VX ¥ 4 <Vx%+ 3x + 4.



§9. INokaszaTteAbHble YDAaBHEHHS U HepaBeHCTBa

Orciona
x<—-2,
XxX+4<x®+3x+4, x3+2x>0, x>0,
x+420; x> —4;
xX=—4
Orser: [— 4; —2) U (0; «).
YnpakHenus
PeiunTh HepaBeHCTBa:
x+1
9.136. 2*% > 4. 9.137. 16*>0,125.
x+5
= S s
9.138. (0,3) *"*<(0,3)*"". 9.139. 6 >1.
1
2 6—x 2
9.140. (0,4“2"") >1. 9.141. 8 - 2° "> < (0,5)"".
2 1 -2 2 5 -3
9.142. 36> ' > (g) 9.143. (0,36)** * = (5)
1 n? 1 —4x
3-Q %2 L —
9.144. (0,25) < 8. 9.145. 125 (5) s(zs)
9.146. 25 - 0,04% > 0,279, 9.147. 4 - 0,5*? <0,25>.
x-3 x-2
-2 prey 2
9.148. (%) Yo (%) " 9.149. 2°** — 8 - 2°>0.
1) 5 1\,
9.150. (—) <0,25. 9.151. (—) >57%
2 5
2x-3
9.152. (1) >s
152, (5)
2 x x
2 147 81
oass. (2)7 (57) < (21"

9.154. 4" < 64 - 2%\,

9.155. —4<3 ¥ '-5<4.
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§9. I[ToxasaTeAabHble ypaBHEeHMS H HepaBeHCTBA

9.156. Pemmrp HepaBeHCTBO 4% — 2%V 4 82725 5.

Pewenne.
Umeem: 2% — 272 4 224> 52,
2774 (24 - 22+ 1)> 52, 274> 2%
2x —4>2, x>3.
OTtBer: (3; ).
YnpaxHenua

Peiwunth HepaBeHCTBa:

9.157. 22— 2" 4 '~ 2" 2 g9,
9.158. 2* — 2> 15.

9.159. 22 + §* -4° <10.
9.160. 3%' + 3% 2 - 3% ‘< 315.

x x=2
1 1
9.161. (2) + (2) >35.
1 x=-1 1 x+1
9.162. (—) + (—) < 26.

9.163.
9.164. 2
9.165. 7° — 2**2 <5 - 77 = 277!,
9.166. 3* — 2***>3*' - 55 - 2° 7%,
3
2

c2F— 3. 2% > s6.

x+2 - 2x+3 - 2x+4 > 5:+1 - 5:+2.

(7

9.167. 32+ 7°<4 - 7' + 34 - 377\,

9.168. 27" + 2772 — 27735 97 4 2577 - 23,

* * *

9.169. Pemmth HEpAaBEHCTBO
1
xa

4 2-7-27—-4<0.
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§9. NNoka3aTeAbHhie YpaBHEeHHS H HepaBeHCTBA

Pewenne.
Hmeem: 2 - 47 =7 - 27" — 4<0. IIyctb 27* =¢. Torna

2% — 7t — 4<0, (t+%)(t—4)<0,
—%<t<m

Nockompky ¢>0, TO HCXOZHOS HEPABEHCTEO PABHOCHJIBHO
TAKOMY: 27¥< 4, 27<2% — x<2, x>—-2.

Orser: (- 2; «).

Ynpamnexus

PeumTth HepaseicTsa:

9.170. 25" <6 -5 — 5.

9.171. 5**'> 5 + 4.

9.172. 257 + 57**' = 50.

9.173. 3**' + 3*2 + 6>0.

9.174. (%) —2"*_g<o.

9.175. 9**' =2 - 3*< 1.
9.176. 4* + 2***>20.
9.177. 2% +2>3 - 2".

243
9.178. 2%*' — 21 - (l) +220.

9.179. 2 + 27**' = 3<0.

1 * 3-x
9.180. (—‘-] €2 7 —16.

9.181. (0,5 -6 (9,2 +5<0.
9.182. 5 - (0,04)" — 126 - (0,2)° + 25 < 0.
9.183. 2 - 2% < 1.
9.184. 3- (V2 ) =7-2%~202>0.
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§9. I[Toxa3aTeAbHble YpPaBHeHHS M HepaBeHCTBa

9.185. Peurntb HepaBeHCTBO 4 — 2 - 5 + 10™ > 0.

Pewenne.
Umeem: 2% — 2 - 5% + (2 - 5)*> 0. Pasgenum obe uacre He-
2x x
paBencTBa Ha 5% > 0. [Moxyuum: (%) + (%) -2>0.

IMycrs (%) =t. Torna t*+ t — 2> 0. OTCI0Aa C YYETOM TOIO,

yTo t> 0, moayyaeMm f>1, T.e. (%) >1, x<0.

Otset: (— »; 0).
YnpamHeHua

Pewnts HepaseHcTBa:

9.186. 3-4°+2-9"-5-6"<0.
9.187. 2>7'+ 3. 2*"' — 2. 3% <.
9.188. 5-4"+2-25<7-10%
9.189. 9- 4™ +5.67V*<4. 97V
9.190. 5-25"*+3- 10" 22 - 4",

9.191. 2- 7" -3 - 2> 1‘73. . 1472,

9.192. 3- 16"+ 281 - 5-36"<0.
9.193. 2>*' - 5. 6"+ 3**' < 0.
9.194. 107~ + 25 > 4,25 - 50",
9.195. 4 -3 -9 - 2" - 5 - 69*<0.

- * -
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§9. INoka3areAbHhle YypaBHeHMSI H HepaBEHCTBA

3anauM Ans CAMOCTOSNTENLHOIO pellueHus

C-1

. PemuTp ypaBHEeHmMS:
x=1
1
. (3) - 93
.29 =3 -9=0;
32x+5 _ 22x+7 + 32x+4 _ 2b:+4 = 0
.5:3%+2-15-3-5%=0.

. PemuTp HepaBeHCTBA:

1 2x-3 1 -2
. 2x+3 +10 - llx#2< 111+3 + 2x+2;

L5V 51 g,

C-2
. Pemmtsr ypaBHEHMS:
.5 -5 = 6205
LM+ 192 -5=0;
e R
v_xz_

. |lx — 4] * = x-4|%

. PemmTh HEpaBEHCTBA:
xz x
3\, (9)\",

7 49 ’

2.2%-3-2°+2<0;
L2 13 2
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§9. ITokaszaTeAbHble YpaBHEAXS M HepaBeHCTBa

186

C-3
1. PemmTh ypaBHEEHS:

1.3:-9%%-26-3"~-1=0;
9. AT 4 g4 | QueS | M5 _
3.9:16°-7-12"-16-9"=0;

Vv xz—x—z —

4. 12 - x| =|x-2|%

2. PemmTh HEpaBeHCTBA:

=
1. (%) > 49;
2. 3 FH<eF ~9;

3.2-3"-5>3"%,



§10. JlorapupmmuueckHe ypaBHEHMS . M HEPaBEHCTBA

HemHoro reopmuu

Onpepenenne.

Jlozapugpmom noroxumenvrozo uucna N no ocroeanuro
a(a>0 u a# 1) nazpsiéaemcs maxoe uyucao &, ymo a* = N.

OCHOBHbIE CBOMCTBA norapMgmos

1) Ecom N>0, T0 a = N.
2) Ecomm M>0 u N>0, 10 log, (MN) = log, M + log, N mn

Ioga N

loga% = log, M — log, N.

3) Ebm N>0, 1o log, N° =plog, N, e p ER.

log, N
4) Ec.rmN>0,b>0,b¢1,mlogaN=—] .
og, a

OcHOBHbIe CBOMCTBA NOTAPMPMMUECKOM (PYHKLMM
y=log,x,a>0ua=#l.

1) D(y) = (0; =).

2) E(p))=R.

3) Ecmm a>1, o dbysknus Bospacraer Ha (0; «); ecm
0<a<1, 1o ¢pyHKua ybmBaer Ha (0; ).

4) Ecmx=1, Toy=0; ecqit x>1 m a>1, 10 y>0; ecym
x>1 1 0<a<l, 0 y<0; ecm 0<x<1ma>l, 0 y<O0; ecm
0<x<1 7 0<a<l, T0y>0.

Teopema.

YpasHenue log, f (x) = log, ¢ (x), rae a>0 u a # 1, paBHO-
CHJIbHO KaXJO0H M3 CJEAYIOLIHX CHCTEM:

f®=p@, . [f@=¢@,
f(x)>0 p (x)>0.

Teopema.

Hepasenctso log, f(x) >log, ¢ (x) paBHOCHIBLHO COBOKYTI-
HOCTH JBYX CHCTEM:
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§10. Aorapu¢mMHueckHe ypaBHeHMs H HepaBeHCTBa

[(a>1,
[f(x)>v>(x)-
¢ (%)>0;
{0<a< 1,

S (%) <p (),
f(%)>0.

Mone3Hbie ynpaxHeHus

Haitu obnacte onpefenenms yHKUMM:
10.1. y =1g (- x). 10.2. y = 1g x>

103. y = ———. 10.4. y =1g (1 — sinx).
g(x

10.5. y=1g (1 + cosx). 10.6. y = Vig (1 + x?).

10.7. y = ‘/logvz (1+x% .10.8. y=VIgcosx.
10.9. y = 1g (arccos x). 10.10. y = Ig (arcsin x).

10.11. y=Ig (Ix] — x). 10.12. y=1glog,,,2“.

Moctpoute rpapmux yHKLMM:

10.13. y=lgtgx + lg ctg x. 10.14. y =log, 1.
10.15. y = log_ x. 10.16. y =2"%*,

1 lo, 2 x2 X
10.17. y=22 . 10.18. y = x % %,
10.19. y = 10 /°8: ©°, 10.20. y = VIgsin x.

10.21. y= V2™~ - 2.
10.22. y = log, (x* — 1) — log, (x — 1).

_lg(x*+1)

10.23. y = .
Y g (x*+ 1)

KoMMmeHTapuM, YKa3aHhusa, OTBeTbl

10.1. (- »;0). 10.2. (- »;0) U (0; ®). 10.3. (—; 0) U
U (0; ). 10.4. x — moboe, xpome x = —]25 + 21k, k € Z. O6nacts
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§10. AorapudpMuuecKkHe ypaBHeHHMss H HepaBeHCTBa

onpeneeHAS NaHHOM (YHKIMH MOXHO 3a[MCATh B TAKOM BHIE:
ixe R |x = %+27rk, kezi. 10.5. {(x€ER | x # 7 + 2k,

€ Z}. 10.6. x — moboe. 10.7. x=0. 10.8. x =27k, k€ Z.
109. —1<x<1. 10.10. 0 < x < 1. 10.11. (- =;0) U (0; »).
10.12. x =0. 10.13. Prnc. 54. 10.14. Pnc. 55. 10.15. Pnc. 56.

10.16. Prc. 57. 10.17. Puc. 58. 10.18. Puc. 59. 10.19. Puc. 60.
10.20. Prc. 61. 10.21. Purc. 62. 10.22. Puc. 63. 10.23. Puc. 64.

y y
X
a nf2 |0 n2 m 32 X o 1
Puc. 54 Puc. 55
y y
1
0 1 X 0 X
Puc. 56 Puc. 57
y
y
0 X
A
Puc. 8 .- _—”
o 1 X
Puc. 59
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§10. AorapudpMHUIecKHe ypaBHEHHsS H HepaBeHCTBa

Puc. 60
y
-7r/2 3ni2 0| n2 5nl2 9n /2
Puc. 61
y
-4n -2n OI 21 4
Puc. 62
y
y
1
11 .
U4
I’ 0
0/ 1 X
1
1
]
Puc. 63 Puc.
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§10. AorapudpmMHuuecKHe ypaBHEHHS U HepaBeHCTBA

OcHosHble THNLI 33734
10.24. Pemmts ypaBeenme Ig (x + 1,5) = — Igx.

Petuesne.

Hmeem: Ig(x + 1,5) +Igx = 0. 3amerrM, uyTO DEpExXox K
ypaerenmio Ig x (x + 1,5) = 0 pacmmpser ofuacTb onpefieJICHAS
BCXOAHOro ypasHernd. [IoaroMy Bo3HEKaeT yrposa mproSpereHas
NOCTOPOHHAX KOopHe#H. OgHAaKo cHCTeMa

x>0,
{lgx(x+ 1,5 =0

PaBHOCIWIbHA AAHHOMY ypaBHEHmIO. [lance,
x>0,
x>0, x=-2,
X+1,5x=1; 1

NI

OtBer: x =

log, (9 — 2°
10.25. Pemmats ypaBHEHHE __8_25(__;_2 =
Pewuenne.
JlaHHOE ypaBHEHHE PABHOCHJIBHO CHCTEME
x#3, {x #* 3,

log,(9 —29)=3-x; 9—-2r=2%%

2+ < —-9=0;
2>

OtBet: x = 0.

x#3,
8

x¢37 {x#3,

=1, x=0,
2*=8; x=3.

Ynpainenms
Peiwints ypasHeHms:
10.26. log, (x — 2) + log,5 (x* — 2) + log,, (x — 2) = 4.
10.27. log, (3x — 11) + log, (x — 27) = 3 + log, 8.
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§10. AorapupmMHuaecKkHe ypaBHEHHss H HepaBeHCTBa

10.28. log, (x — 2) — log, (x + 2) = 1 — log, (2x — 7).
10.29. log, (x + 1) — logy (1 — x) = log, (2x + 3).
10.30. log, (x + 3) — log, (x — 1) = 2 — log, 8.

1031. lg(x—1)+1lg(x+1)=31g2+ 1g(x — 2).

10.32. 1g(5 — x) — llg (35 - x%) =0.

10.33. log2 + log, (x* — 25) = 0.
10.34. log (4" —6) — log s (2" —2) = 2.
10.35. log, (4 - 3" — 6) — log, (9" — 6) = 1.
10.36. 2 log, (x — 2) + log, (x — 4)*’ = 0.

10.37. 21gx — Ig4 = — Ig (5 — x7).
xX+9

10.38. lgx(x + 9) + Ig

lgvx+7 -1g2 _ —1
g8 —lg(x—35) )
10.40. log, (9" + 9) = x + log, (28 — 2 - 37).
1041. x +1g(1 +2°) =x1g5 +1g6.

2
lg x _
10.42. ig(6x—5) 1.

=0.

10.39.

10.43. log, 3~ log, 2 — 5 =0.

10.44. 4274 2. 25" >3 = JT§.
10.45. 10g2 9 - 2") =10%0C»,

- - *

2
10.46. Pemuts ypaeuenme logl, 4x + logz% =

Pewenne.

2
log, 4x 2
og, 0,5) + log,x* —log,8 = 8,

HmMmeem: (



§10. Aorapu¢pmMudeckue ypasHeHHMS M HepaBeHCTBA

(log, 4 + log, x)* + 2log, |x| — 11 =0.

IockosibKy X >0, TO NOCJIETHEE YPABHCHAE MOXHO IEPEIH-
catb TaK: 4 + 4log,x + logZx + 2log,x — 11 = 0.

Iycts log,x = ¢, Torna t*+ 61— 7=0,
t=-1,
t=1.

log,x = -1,
log,x = 1.

Orcrona

Otser: x =27 WM X = 2.
10.47. PemnTbh ypaBHCHHE

log,x — 1
_g,_x__ + 2log,Vx + logi x = 3.
log, 3
Pewenne.
log,x — 1 R
W + 1083).' + log; x = 3.

«HcuesHoBeHHE» MEPBOIO CJIaraeMoro B JIEBOM YacTH JaHHOIO
ypaBHEHHS pacmEpHT 00/1aCTh OnpeneneEns ypaBHEHAS. [loaTomMy
HACXOAHOEC YPaBHCHHME PABHOCWIBHO CHCTEME

x # 3, X # 3,
{To:’:,+ log,x—2=0 log,x = — 2, = % ’
3 X —2=0 =1
log,x = 1; x=3.
OTser: x = L
. - 9-
YnpakHeHus

Pewmts ypaBHeHMs:
10.48. Vlogax’ —4log,V3x = 1.

1049, 89 _ 3
6 g (x - 9)

7 Anrelbpuanueckuin ipeHaxe;, 193



§10. AorapudpMHUEeCKHe ypaBHEeHHMS H HepaBeHCTBa

10.50. 31g(x — 1) — 101g(x — 1) + 3 = 0.

1 2 _
1051 5=~ + Tgx =

10.52. 1g° (100x) + 1" (10x) = 14 + Ig =

10.53. v2Tog, (= x) — log, Vx* = 0.
10.54. 21g x* — (lg (- x))* = 4.
10.55. 31gx* - log, (— x) = 9.
10.56. log; (x — 1) —log,, (x — 1) = 5.
10.57. 1g°x — 1lgx*=1g°3 - 1.

X2

10.58. logj, 4x + log, & =

10.59. log: x° — 5log, x* = 10.
10.60. Ig (10x) - 1g (0,1x) = lgx* — 3.

2 9  _13
10.61. 7-1gx + 11+1gx ~ 12°
2 _2
10.62. L7IBX gt
lgx—21g°x

10.63. log, Vx + VIog, x =

wiH

10.64. log’ (2x) = log, x*.
10.65. log, (3 — 1) log, (3**' — 3) = 6.

* * *

10.66. PemmTs ypaBHeHuME
log, 5, x* — 141 log,, x* + 40 log, VX = 0.

BesonacHH myTh pemieHMs 3TONO NpmMepa — NEPEexon K
ocHOBaHHMIO 2. Ilepexoa K OCHOBAHHMIO X CyXaeT 0o0sacTb onpe-
AEJICHNS WMCXONHONO YpaBHEHHS DOBHO HAa OJMH 3JIEMEHT X = 1,
KOTOPHH KakK pa3s ¥ gBJISETCS KOPHEM JAHHOIO ypaBHEHHS (B 3TOM
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§10. Aorapu¢pMHYeCKHEe ypaBHEHMsS H HepaBeHCTBa

nerko ybenurscd). Ilosromy, BHOMpad mepexos K OCHOBAHMIO X,
C/IeAyeT 3amMcaTh, YTO AAHHOE ypaBHEHHME DAaBHOCHIBHO COBO-
KYIHOCTH:

Mx =1,

log, x* 14 log, x* L% log vx
{log, 0,5 + log, x ~ log, 16 + log, x log 4 +log x —

PemmM BTOpOE ypaBHEHHME COBOKYMHOCTH. Mmeem:

2 _ 42 .2
1-log,2 4log,2+1 2log,2+1

= 0.

Iycre log, 2 = ¢, Torma mosxyynm

1 21 10
-t m+1 Tu+1 -0

IMocne HeoOxoaMMBIX mpeoOpa3oBaHMM 3aMAMIEM:

2t2+3t—-2

A-n@Et+ D@+ - %
Orciona t=% wia t = — 2. Umeem:
=1 x =4,
log, 2 = 2 o

log 2 =-2; ="

2
OTeer: x =1, wm x = T,mmx=4.

YnpacHenus
PelmTb ypaBHeHMs:
10.67. log, 9x*log] x = 4.
10.68. 2log 27 — log,, x = 1.
10.69. log,x + log, 25 = 3.
10.70. log, 9 + log,2 729 = 10.

10.71. Viogix +log’5 +2 = 2,5.
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§10. AorapudMudeckne ypaBHeHMsS] H HepaBeHCTBa

10.72. log,2 ~ log,x + ¢ = 0.

10.73. log, 125x log2,x = 1.

10.74. Slog,,x + log,, x+8 log,,2 x*=2.
10.75. log,,, (x — 0,5) =log, ,,(x + 1).
10.76. log.: 16 + log,, 64 = 3.

10.77. 3log 4 + 2log, 4 + 3log, 4 = 0.
10.78. log,,, (x’ — 9x + 8) log,_, (x + 1) = 3.

2—-4log,2 log, (8 — x)
10.79. log,(x+2) = log,(x+2)°
gx+ 5
10.80. Pemmts ypaBueHme x ° = 10°"%7%
Pewenne.

IMockompKy Ha obaacTa onpenesieHAs obe YaCcTH ypaBHCHHS
MOJIOXHTEIbHN, TO MOXEM 3alHCaTh yPDABHEHHE, PAaBHOCHJIbHOE
AaHHOMY:

Igx+ 5

lIgx +
gx ° =Igiou= BITY 3

3

IMycrs lgx =t Torna t2+ 2t — 15 =0. Orciona t = — § wm
t=3.

clgx=5+Igx.

[lgx =-35,

lgx =3.

Orser: x = 10> wm x = 10>,

10.81. Pemmnrs ypaBHemme 5% * = 50 — x'% °,

Pewenne.

IMycrs x%5=1¢, t>0. Torma lgx%°=1g¢,
lgsSlgx=1gt, lg5%*=1Igt, orciona t= 5%~

3annmeM ¢ = 50 — ¢, t = 25. Umeem:
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§10. AorapupmMuiecKHe ypaBHeHHss M HepaBEHCTBa

X% % =25, x =250 x=(5§"8")% x=100.
OtBer: x = 100.

YnpakHeHus

Pewmtb ypaBHeHus:

10.82. x'* *~ 5% * = 0,0001.
10.83. x** = 10000x>%

10.84, x 2 _ 1
.84. ot
10.85. x 2% = 10x°.
10.86. x "% = 1000.
10.87. (x + 7)**" = 10.

—lgx
X - - lex _
10.88. (2 43) (x — 18)* =0.

10.89. 9x"* * + 91x™% = 60.
10.90. 7% =98 — x %",
10.91. x 5=*% = 256.
1092. x ¢ 5 - 8000.

1

27

10.94, x '8 = 2 Wosxtd)

10.95. Vx""* = 10.

10.96. 6 % + x % = 12,
10.97. x %%+ 3% = 54.

10.93. x 4 =

10.98. Pemmth ypaBHCHHE
(x + 1) logZx + 4xlog,x — 16 = 0.
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§10. Aorapu¢pmMHUeCKHe ypaBHEeHHMS H HepaBeHCTBa

Pewuenne.

PaccMoTpEM naHHOE YpPaBHEHME KaK KBAJpaTHOE OTHOCH-
tesibHO log, x. Torna mosryymm:

log, x = — 4, x =34

log,x = log,x =

x+1° x+1°

OueBHAHO, YTO X = 3 — KOPEHb BTOPONO YPAaBHEHHS COBO-
kynsHocTH. Mockobky dyEknun y =log,x B y = x+l AMEIOT
pa3HHI XapakTep MOHOTOHHOCTH, TO PaCCMaTPHBAEMOE ypaBHE-
Hne Gosbine KOpHEH HE HMEET.

Oreer: x = 37" wm x = 3.
YnpaxHeHus

Pewmth ypaBHeHus:

10.99. log, (x + 8) = — x.

10.100. log,,(x —5) =x — 9.

10.101. 3" = 10 — log, x.

10.102. logix + (x — 1) log,x = 6 — 2x.

10.103. 3x® - 2x’ = log, (x* + 1) — log, x.

* * *

10.104. PemmTts cHcTEMy ypaBHEHHM

4:/)' + y/x — 32,

log,(x —y) =1 —log, (x + y).
PeweHnne.

Hmeem:

22w/y + 2y/x - 25’
{log3 (x—y)t+log,(x+y) =1
" x, y_3
3 NEpBOr0 YpaBHEHMS CHCTEMH CJAEAYET, UTO ; + =

N
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§10. AorapMdpMHYECKHe ypaBRSKHS H HepaBeHCTBa

Orcrona % = 2 Wwm i = % CnepoBaTesbHO, HCXOOHAS CH-
CTeMa PAaBHOCWIbHA COBOKYIHOCTH JBYX CHCTEM.

log, (x — y) + log, (x + y) = 1.
Umeem: log,y + log,3y=1, log,y+ 1 +log,y = 1, y=1.
Torma x = 2.

x =2y,
a)

y=2x,
log, (x — y) + log, (x +y) = 1.
Hmeem: log, (—x) + log, 3x = 1. I[IoHETHO, YTO 3TO ypaBHE-
HHE, A CJICAOBATEJIbHO, M CHCTEMA, PCIICHRHA HE HMMEET.
Orser: (2; 1).

YnpaxHuenua
PewnTb CHCTEMbl YPaBHEHMH:
JlgVS—x +1g2=1g(x + 3),

[x’+7x—s=o.

10.105.

2y ==y
2 2) ? _

10.106. {3 (3) +7 (3) —6=0,

Ig(3x—y)+1lg(x+y)—4lg2=0.

5log,x = log,y’ — log 2,
log,y = 8 — log 5 x.

10.108. {‘5 Vix+y)° =1,

lgy—-lglix| =lg2.

10.107.

10.109

2-log,y=2log,(x +y),
) log, (x + y) + log, (x* — xy + y*) = 1.

log, (3x + 2y) = 2,

10.110. {logy (2x +3y) = 2.
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§10. AorapudpMHUYecKHe ypAaBHEHHS H HepaBeHCTBa

igy
X =2,
10.111. {xy= 20,
1 1 _ 2
10.112. T s
log,x + log,y =1 + log, 5.
log x +log_y=2,
10.113. &
x2 +y=12
log, (x + 2y) +log,,(x —2y) =1,
014 42 o, L)
2
log, x + log y= 3
10.115. {'°% Y= 70
xy =27
loggy logax=
RTINS R A
og,x —log,y=1.
2 2-2lo +15=0,
10.117. { Qog., 1Y)
xy = 32.
y-x _ 9
10.118. {F N3 =57,
log,(x+y)=x-y.

* * *

10.119. PemuTs HEDABEHCTBO
log,, (3x — 4) <log,, (x — 2).

Pewenne.
JlaurOEe HEpaBEHCTBO PABHOCHJIBHO CHCTEME

Ix—-4>x -2, x>1,
X

Jl -2>0; x>2.



§10. Aorapupmudeckne ypaBHEHHMS H HepaBeHCTBA

YnpawHenus

Pewntb HepaBeHcTBa:

10.120. log,(3x — 1)< 1.
10.121. log,, (4 — 2x) > — 1.
10.122. log, , (2x — 5) > log,, (x + 1).
10.123. log, (3x — 1) <log, (2x + 3).
10.124. log,, (x* — 5x + 6) > — 1.
10.125. 1og, 2% > -1
10.126. log,, PX 5 1

x 2
10.127. log, (x> — 4x + 3) < 1.
10.128. log, 13 — 4x| >2.
10.129. log,, (x + 4) > log,,, (x* + 2x — 2).

10.130. 1 + log, (x — 2) > log, (x* — 3x + 2).
10.131. log,, (x + 1) >log, (2 — x).

2

+
10.132. iog,, log, );—_*_% <0.

2
10.133. log,, log, %:—325 < 0.

_x
x+1
10.135. lg (x — 2) + 1g (27 — x) < 2.

10.136. log, (2 — x) + log,, (x — 1) >log 5 3.

10.134. log,, log, > 0.

10.137. log, (x + 2)(x + 4) + log,, (x + 2) < :Z log,5 7.

Ix-1
X+1

10.138. Pemmnrp HEpaBeHCTBO log, > 0.
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§10. AorapxdmMmudecKHe YpaBHEeHHMS H HepaBeHCTBa

Peiuienne.
3x -1
Ilepermrmmem naEHOE HEPABEHCTBO TaK: log, 1 > log, 1.
x

9TO HEPABEHCTBO PABHOCH/ILHO COBOKYIIHOCTH ABYX CHCTEM.

0<x<1,
3x -1 1 1
<1, - < x < 2
@ {+1 13 x <1 3 <*<L
3x-1 . ** -3 +2>0; ((x-1D(x-2)>0;
200
x“+1
%<x<l,
Z<x<1.
x>2, 3 <x<1
x<1;
>1
0 JZf)x—,l x>1, x> 1,
J‘2+1‘> 1; x*=3x+2<0; 1(x—1)(x—2)<0;

x>1,
{1<x<2; 1<x<2.

Orser: (% 1) U @; 2).

YnpamHeHus

Peumts Hepasencrsa:

10.139. log, 3 > 5.

10.140. log,,log, log,_,9>0.
10.141. log log, (3" - 9)<1.
10.142. log_log, (9" — 6) = 1.
10.143. log, (x*— 5x + 6) < 1.
10.144. log 2 (3 — 2x) > 1.
10.145. log, (x> + 3x — 3)> 1.

<l

2x
x-3 2
10.147. log,_, (2x* — 9x + 4) > 1.

10.146. log .
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§10. AorapudpMHIeCcKHe ypaBHEeHHMS M HepaBeHCTBa

10.148. log, . (6 + 2x — x?) <

N |

10.149. log__, (x* — 4x)* < 4.

10.150. log_.,, (x + 3)< 1.

10.151. log_(x* — x)> 1.

10.152. log,, , (2 (x* — 10x + 24)) = log,_, (x* - 9).

10.153. PemmuTh HEPaBEHCTBO
log2 (x — 1)® — log,, (x — 1) > 5.
Pewenne.

log, (x — 1
Umeem: (21log, Ix — 11)% - Ll—l > 5.
10825

IMockourbky x > 1, TO MOXEM 3aIMHCaTh
4log2(x — 1) +log,(x = 1) = 5>0.
Mycrs log, (x — 1) =t. Torma 4t*+(—-5>0,

5 5
—_ — > < — — >
(t+4)(t 1)>0, ¢t 4wmt 1.
[TonyyaeM COBOKYTHOCTD

log, (x - <-2, [0<x— 1<2794,

log, (x — 1) > 1; x=1>2
1<x<1 + 41 )
v32
x>3.
OTtser: |1; 1+% U (3; ).
v32
YnpaHeHnmst

Pewmtbh HepaBeHCTBA:

10.154. logl, (x — 1) > 4.
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§10. AorapwsMHYeckye ypaBHEHMS H HepaBeHCTRA

204

10.155. log), (x — 3) = 1
10.156. ;g’x + 6< 51gx.
10.157. 1g°x + 1lg x> 2.
10.158. 1g° (— x) + 1gx*< 3.
10.159. log?,,(x = 1) — 3log,,, (x ~ 1) + 2<0.
10.160. log? (2x + 1) — log, (2x + 1) — 2> 0.
10.161. 5log,;x < 6 + logg s x.
10.162. iog? (6 — x) + 2log, 5 (6 — x) + log, 27 = 0.
10.163. logi (x — x*+2) + 3log,, (x — x* +2) < —
2
3
X 32
10.164. (log, x)* - (log,,2 —8—) + 9log2 < 4 (log,, x)*.
10.165. Pemmars wepasercTBO log,,x <log 3 — %
Pewsenne.
log3 log3 15
- Z>0.
Hmeem: o log, 2, log,x + ogx 2 0
g, 3

ITycrs log,x = t. Torna ¢ + % -35o. Orciona

Hanee,

2

1

(t—Z)(t——)

2 _ 2
2t 5t+2>0 > 0,

2t ’ t
1
<t< =
0<t 2’
t>2
log, x> 2, 1 x>9,
o<log3x<5; 1<x<V3.

Orser: (1; v3) U (9; «).



§$10. AorapndpmMHIeCcKHe ypaBHeHHS M B¢paBeHCTBa

Pewmntsb

10.166.

10.167.

10.168.

10.169.

10.170.

10.171.

10.172.

10.173.

10.174.
10.175.

10.176.

10.177.

10.178.

10.179.

10.180.

YnpakxHeHms

HEPOBeHCTBA:

|
log, x log,x — 1

<1.

1g (x> + 1) — 1 <log,, (2x + 10).
1 2
S-l1gx + 1+1gx

1 < 1
log,(x —1) log,vx+1 °

<1

log, (4" + 1) + logg,,3 > %

. - S = 0.
1g 10x 1g 100x

3log, s x
s EL 2loggsx + 1.
2 - log, s x

x
log, > _ log, x?
log,x log,x—1

log,x — log, 32 < 4.
2log,x —log 125<1.

lg2x—3lgx+3
lgx —1

<1

logk% + logix < 1.

1 1
1 — log, s x + log, x >
1 < 1
log,,Vx+3 = log,(x+1)°

10
3 -

log, (2" — 1) + logx_,y 3 <
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§11. NpoussogHas M ee nNpMMeEHeHwe

HemHoro rteopmm

Mpasuna auddepeHyuHPOBaHHS

Echwu ¢ynkyuu u u v ouggepenyuposansbs 8 mouke
Xo MO u ux cymma, npouseedenue, wacmroe (npu

ycaosuu v(xy) = 0) Ougpgepenyupyembr 8 smou xe
mouke, npuvem

(u+v)=u+1d,

(w) =u' v+ U u,

u\' _ uv—-v'u
(4] vz ’

Ecru pynxyus f ougpgpepenyupyema 6 mouke x, a
dynxyus g oupdepenyupyema 6 mouxe f(x,), mo
dynxyus h(x) = g (f (x)) maxxe ougppgepenyupyema
8 mouke x, npuuem

B (x0) = 8" (f (x0) * [’ (xo)-

FeoOMeTPpHMUECKMH CMBICA TNPOM3BOAHOM

Yraoso#t koaddHIMEHT KacaTebHOM, DPOBEJEHHOM K rpa-
¢uky bysxkumm f B TouKe (x,, f(x,)), paBeR f'(x,). YpaBreHne
3TOHM KacaTesqbHOM mMeeT BHA y = f' (xy)(x — xo) + f(x,).

MlocratouHoe ycnosue sospactauus (yGnisanns) ymnxuymm

Ecnm ¢pyHKOAS f HMEET NOJIOXHATEIbHYIO (OTPHLATE/ILHYIO)
IOPOH3BOAHYIO B KaXJOH TOUKe mpoMexyTka (a; b), To f Boapa-
craer (yOHBaer) Ha JTOM IPOMEXYTKE.

AOCT!TO‘IHOG ycnosme CyuecCTBOBAHMA IKCTPEeMyma B TOUKke

Ecm ¢dysxums f HenpepnBHA B TOYKE X, a f'(x)>0
nAHTEpBaNe (a; x,) B f'(x) <0 ma mHTEpBane (x,; b), TO x,

TOUKAa MakCHMyMa ¢yHKOuH f.

Ecm ¢ysknms f HenpepHBHa B TOuYke X, a f' (x)<0
uETEpBaNE (a; x) B f'(x)>0 Ha mHTEpBane (x,; b), 10 x,

TOuKa MAHMUMYMA QYBKOAHM f.
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§11. IMpon3BopHas M ee NpHMeHEHHE

OcCHOBHbIEe TMNbI 3aAay

11.1. Haittn npomssomnyio ¢pyskumn f(x) = \/—2—--3—Jt3
Peuwietne.

-3 _ -9t

2V2-3x* 2V2-3x*"

11.2. Haitta mpom3Boanyo dysxnmm f(x) = x Ig 2x.

Pewenne.

f'x) =

x (2x)’

ffxX)=x)1g2x+x(lg2x) =lg2x + >0 =

1 _ -
= lg2x + nio = g 2x + lg e = 1g 2ex.

2
11.3. Haitru mpoussomayo dynxmmu f(x) = T.Eu:osx 2x "

Pewsenne.

sin? x

1
Hmeem: f(x) = 2otz - 2

’ 1 ' tsx
Flx) =5 2tgx-(1gx)' = _ 5.

YnpaxHeHus

Hakt npoussogHbie QYHKUMNK:
1.4, f(x) =x" = 3x* + Vx + 5.

11.5. f(x) =x’Vx — %
11.6. f(x) = VxvVx .

L7, f(x) = 5=

11.8. f(x) = 5x* - 71x = 2Vx + f

19, f)=xvx + & - 2.
X X
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208

11.10.

11.11.

11.12.

11.13.

11.14.

11.18.

11.17.
11.19. f

11.21.

11.23.

11.2S.
11.27.
11.29.

11.31.

11.33.

11.3S.
11.37.

11.39.

11.41.

f(x)=6x’——4;+%—\/3‘.

f(x)= VX +Vx + V6.
8

f(x)=3x*Vx + 4x’ - = + 3*
X
fx)=VxVxvx .
2
rog = oL
2x+ 3 3vx -1
f&) =S, 167 = 7_—.—.
f(x) = (3x" - 52)°. 11.18. f(x) = V3x — 1.
f(x)=V5—x. 11.20. f(x) = V1 - 2x".
1} 2
fx)=xV1+x 1122 f(x) = - lx X

f(x)=Vx+Vx. ll.24.f(x)——\/{———4—.
O

f(x) = xsin x. 11.26. f(x) = sin x + cos x.
f(x) = sin 2x. 11.28. f(x) = cos’ x.
f(x) = sin® 2x. 11.30. f(x) = 2x tgx.

4 e
f(x) = 2 — cos 3x .11.32. f(x) = sin 3x cos 3x.
f(X) = Toens - 1134 f(x) =sin*x — cos*x.
f(x)=sin2xtgx. 11.36. f(x)=e* + 5.
f(x)=e* —x. 11.38. f(x) =3x* - Inx.
f(x) =xIn 3x. 11.40. f(x) = In (tg%).
f(x)=1g"2x.



§11. [Ipor3BoAHasE H ee NPHMEeHEHHe

11.42. Hanmcate ypaBHEHHM¢ KAaCaTeJbHOM K KPHBOM
f(x) =V2 — 5x B TOUKEe mepeceyeHHs ITOH KPHBOH C OCBIO Op-
AMHAT.

Ouesunno, uro abcumcca Toukm kacamms x,= 0. Torma

f(x) = V2. Ameem: f' (x) = —2—7.2:;5,,{’(1:0)=—2—f]§‘-

Honcran:meu NOTYUCHHHEC YHAC/IOBHEC 3HAYCHHALS B 06mce

ypaBHEHME KacaTebHOH. [Tomyyaem y = — 2752—0: - 0) + V2, re.

S
y——wz—x+\/7.

YnpawneHus
CocraEBuTh ypaBHeHMe KACcaTenbHOM K [PAadMKY DYHKUMK:
11.43. y=x3 B TOuYKe x = — 1.
11.44. y = sinx B Touke x = 0.
11.45. y = —% B TOuke x = 1.

11.46. y = Vx B TOukKe X = 4.
11.47. y=x*— 3x B Touxe x = 2.

11.48. y = 3 — 2x° B Touke x = — 2.

11.49. y=% B TOUKEe x = 1.
x

11.50. y =tg (x—J—:) B TOYKE X =

ST

11.51. y=%(e’“+ e ™% B Touxe x =21n2.

11.52. y = sin 2x nmt{xex=—1]—t2—.
11.53. y=V2x — 1 B TOuke x = &.

11.54. y = (3x — 7)° B Touxe x = 3.
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§11. IIpon3BopHAS M ee NPpHUMeHeHHE

2
11.55. y = x__x_ B TOYKE X = — 2,

11.56. y = sin’3x B Touke x =1n—2.

11.57. y=x%¢ ™ B Touke x = 1.
11.58. y=xVx — 1 B TOUKE X = 2.
11.59. y = %1—11 B TOYKE NEPECeyeHHs C OChbio abcmmcc.
X
11.60. y = x> — 4 B TOUKe IEpeceYeHAs C OCBHIO OPAMHAT.
11.61. y = 2x* — 4x B TOYKax HepeceyeHHs ¢ ocbio abcumcc.

L 4 L *

11.62. Ha xpmBoit f (x) = x> — x + 1 HalTH TOUKY, B KOTOPOH
KacaTe/bHad napa/uieibHa npsMo# y = 3x — 1.

ITockonbKy KacarenbHas HapasLieibHa OpIMOM y = 3x — 1,
TO yraoBoi Ko3ddunuenT kacarespHOM paseH 3. C/1en0BaTEIBHO,
ecta x, — abcmucca ToukM Kacawms, 1o f'(x,) = 3. Hmeem:

2x,—1=3, x,=2.
OtBet: (2; 3) — TOUKA KaCaHH4.

YnpawHenus

11.63. CymecrByer sm Ha kpaEBo#M y = Vx?+ 1 TOuka, B
KOTOpOM KacaTeabHas NapasUiebHa npaMod y = x?

11.64. Cymecrsyilor /m Ha rpadmke ¢yHKumm y = 2x> +
+ x? + 5x + 3 TOukH, B KOTOPHX KacaTeJbHas NapaUiejbHA OCH
abcumcc?

11.65. Hanmcate ypaBHEHHME KacaTeJIbHOM K KpHMBOHM
y=x?~- 7x + 3, xoropad mapajiejbHa mpaMoi Sx +y — 3 = 0.

11.66. Ha rpadpmxe ¢pynxumm y = x (x — 4)° HakTa TOUKH,
B KOTOpHX KacaTesibHag NapajuiesibHa ocH abcuucc.

11.67. Ilpm xakux 3HaueHusx a ¥ b mpamag y=Tx — 2
Kacaercs rpaduka ¢pyHkoum y = ax’ + bx + 1 B Touke A (1; 5)?
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§11. INpon3sopAHAS M ee NpHMMEeHEHHe

11.68. Ha napa6ose y = x* B3STH 1BE TOYKH C abcoECcaMm
x=1u x =3. Yepe3 T4 TOUKM NpPOBEAEHA CeKkymad. B xakoi
TOuKe napabo/in KacareqbHad K Hed OyaeT mapajulesibHA CEKY-
me#? 3anucaTh ypaBHEHHE 3TOM KacaTeJIbHOM.

11.69. Ilpm xakoM 3HauyeHMM X KacaTeJbHas K JIMHHAH
y = x? — 2x + 5 napa/ulebHa MpEIMOM y = 2x?

11.70. Had#tu «xacaresbHne K rpaduky GyHKUMH
y = 2x* + 2, npoxoxgmue yepe3 Touky (0; 1).

11.71. 3anucate ypaBHEHMS BCEX KaCaTeJbHHX K KPHBOM
y=x>—3x + 1, KOTOpHE NapayieJbHH NPIMOA 9x — y = §.

11.72. HaiiTi yron Mexay KacaTeJbHHMH K rpauky yHk-
umm y = x> — x B Toukax c abcumccamm x, = — 1 u x, = 1.

11.73. Omnpeneants, ©HOX KakuMM yriamum mnapa6osa
y = x*+ 2x — 8 nepecekaer ocb abcumcc.

11.74. HamucaTh ypaBHEHME KaCATEJbHOM K KPHBOM
y=V2x — 1, obpasyiomeil ¢ ocbio abcuucc yron 45°.

11.75. B kakol TOYke HYXHO NPOBECTH KacaTeJbHYIO K

x+$5
rpaduky dyHKuHM y = oy yTOOH OHA MpOIUIA Yepe3 HayaJIo

KOOpAMHAT?

11.76. HaiiTu KOOpAMHATH TOYKHM, B KOTOPOH KacaTesbHas
K KpuBO#t y = 5§ — x* obpasyer ¢ ocri0 abcumcc yroa 75°.

11.77. Ha xpuBoit y = x2 — x + 5§ HaliTH TOUKY, KacaTeJbHas
B KOTOpOM obpa3syer yron 45° ¢ ochio abcumcc.

11.78. B kaxkux Toukax KacareapbHas K rpadmky yHKUMH

+2
y = ’: - obpasyer ¢ ocpio abcumcc yron B 135°?

* * -

11.79. HaitTu npomMeXyTKm BO3pacTaHus u yOnBaHdg, a
TakXe TOYKM MAKCMMyMa M MHUHHUMYMA (pyHKIHMH

f(x) =x*-4x> - 8x* + 3.
Pewenne.

Hannag ¢yskums ompeaeseHa u auddepernumpyema Ha
D (f) = R. Umeem: f' (x) = 4x* — 12x* — 16x =

=4x(x*—3x —4) =4x (x — 4)(x + 1).
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§11. IIpon3BopAHass M ee NpPHMEHEHHE

Hccnenyem 3HAK
NMPOM3BOAHOH  METOAOM
MHTEpPBAJIOB — pHC. 63.

Tenepp MOXHO CHEJATb £\ O
BHBOA, 4TO (yHKUUg f _7_1 N/ 4 x
BO3pacTacT Ha KaXxJaOM M3 Puc. 65

OpOMEXYTKOB [—1; O] m

[4; ), a yOuBaer Ha (— «; — 1] u [0; 4]. YunTHBasg xapakrep
CMEHH 3HaKa NPOM3BOAHOM, MOJYYaeM, UTo X = — 1 U x = 4 —
TOYKM MMHMMyMa, 3 x = 0 — TOYKa MakCMMyMa.

YnpawHenms

Aoka3arh, 4TO0 QYHKUHMA SABASETCA MOHOTOHHOM Ha BCeH
YHCNOBOH NPSMON:

=1s_12.__
11.80. y = 3x 2 X +x-35.
11.81. y =6 — 6x —2x’ + 3x°.

11.82. y= x +

1+ x%

11.83. y = 2x + sin x.

HaiT NPOMEMYTKM BO3PACTAHMS W YObIBAHMA (PYHKLMM,
a8 TAKKEe TOUYKH MAKCHMYMAE H MHHHMYMAE:

11.84. y = 2x* + 3x* - 2.

11.85. y = lx3+ lch— 6x.

3 2
3
=X . 3.2_ 25
11.86.y—6 + 2 Sx + Th
11.87. y=3x* - x’.
ll.88.y=—%x‘+4x3—6x2+5.

11.89. y = x* — 2x°.
11.90. y = x° — x* — 2x.

1191. y = lx‘ - lx2

2 2 + 5.
11.92. y= — x (x — 2)°
11.93. y= — x* + 4x* + 8x* - 3.
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11.94. y = % |
y x2+3
_x . 4
11.96. y=13 + e
>+ 4
1].98- y = S
X
3
ll.100.y = 2 :
2
+
1102 y= 51
x" =1
11.104. y=x - e ™.

11.106. y=x - e .
11.108. y = x’~In(1-2x).

11.110. y=x’e ™~
11.112. y = “; .
X2
11.114. y = l"ﬁ"x .
x2
1L116. y = =
ex

11.118. y = Insin x.

»

2
11.95 y= X F10x 16
X
x2
11.97. y = — .
x =1
_ (x=2)°
11.99. y = S 1
2
X"+ 2x
11.101. y = ‘;Tl*
6x
11.103. y = ———.
Y X+ 1

11.10S. y=x — Inx.

11.107. y = x + In(1-2x).

11.109. y=x’e "
In x
L1y = =

1.113. y=x"Inx.

2

11115, y=x*e™.

. X
=x—6sin > .

1.117. y 3

- -

11.119. Haiitn Hanbosnbmee u HauMeHbmee 3HaueHNS GyHK-

wan f(x) = 5 + 2

% Ha oTpeske [1; 4].

Umeem: f'(x) = % - % HaMnem kpuTHuecKae TOUKH QyHK-

uuu. JI1g 3TOr0 JOCTATOYHO pEMAUTh ypaBHEHHAE

13 _
3~ =0
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INomyumM x = 3 wm x = — 3. U3 qByX Ha#AEHHNX KPATHYECKAX
TOUEK pACCMAaTPHBAEMOMY DIPOMEXYTKY NPHHAJIEXHAT JIANIb
x = 3. Tenepp ocrasocs Ha¥TH 3HAueHMEe (DYHKUMH HA KOHIAX
npoMexyTka [1; 4], a Takxe B TOYKE X = 3 H CPaBHHTb @O-
JIyyeHHHE pe3yabraTh. AMeem:

5
(=3 %,f(4) = f—z,f(3)=z.
CnenoBaresibHO, max f(x) = 3 %, min f(x) = 2.
It 4 it 4

YnpawHeHus

Halth Haubonbilee M HaumeHbillee 3HAYEHMS (DYHKLUMM HA
3ajlaHHOM oOTpe3ke:

11.120. £ (x) = %x‘— 6x + 3, [-1; 21.

ILI2L f(x) = ¢ X = 3 x*+2, [2; 2],

11122, f(x) = x* — 4x’ + 4x + 3, [1; 3].
11.123. f(x) = 2sinx + cos 2x, [0; «].
11.124. f(x) = 12x — x°, [-1; 3].

11.125. F(x) = x* — % + 15 [-1; 1)

11.126. f(x) = x° = 5x* + 5x° + 2, [-1; 2].
“2 2|
11.128. f(x) =x*V3—x, [1; 3].

11.127. f(x) = x V3 — cos 2x, [ z “]

1129, f(x) = 5 + 2, 115 50

X
i1’

1L131 f(x)=V2x -2, [% 2].

11.130. f(x) =

[-2; 21

=

= sin? _r.z
11.132. f(x) = sin” 2x, [ 12 8]'
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11.133. f(x) = x + cos’x, [o; %]
11.134. f(x) =x"e™, [-2; 1].
11.135. f(x) = cos® x + sin x, [o; ﬂ
11.136. f(x) = 2x* ~ Inx, [1; e].

* » -

3anauM AN CaMOCTOSRTENbHOrO pelleHMs

C-1
1. Haiitd mpomn3BoaHyio ¢yHKIHUA:
Vx + 1
a f(x) = x\,x— ;

0) f(x)=2xctgx;

8) f(x) =5 —25In 5x.

2. Ha#tu ypaBHeHme KacaTesqpHOH K rpadmky ¢yBkoum
f(x) = sin 2x B Touke c abcmmccodt x, = %

3. Halith npoMeXyTKd MOHOTOHHOCTM M 3KCTPEMyMH (yHK-
wan f(x) = x*— 2x%

C-2

1. Ha¥#tn npom3soanyio yHKOHH:

a) f(x)=V3—4x;

0 f(x) =g’ 3x;

X

8 f(x)=In (s'mi).

2. Ha rpadmke dysxumm f(x) = %x’ - %x’ HafTA TOUKH,

B KOTOpDHX KacaresbHas OapajUleibHA OpsMod y = 2x + 5.
3. Ha#ts npoMeXyTKH MOHOTOHHOCTH H 3KCTPEMyMH (DyHK-
e f(x) = x1nx.
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§ 12. 3HaKOMCTBO C NAPAMETPOM

9ma HeGoavwas no obvemy 2naéa adpecoéana 6
nepeyro ouepedb Humamensim, UMerOU UM MUHUMANL-
HOoe npedcmaeneHue 0 3ada4ax C napamempamu.

H3BecTHO, UuTO B IporpaMMax MO MaTeMaTHKE Q18 Hecme-
LMATM3MPOBAHHBX MKOJ ITUM 33Ja4aM OTBOAMTCH HE3HAUYATEb-
Hoe MecTo. [loaToMy, B mepByi0 ouepeab, YKaxeM pasienan o0-
meoOpa3oBaTeIbHOM MATEMAaTHKHM, B KOTOPHX ‘BOOOME NPUCYTCT-
ByeT cama muies napaMmeTpa.

Tak, ¢ nmapaMeTpaMM yuyamuecd BCTPEYAKOTCS NpPH BBEJECHHH
HEKOTOPHX NoHaTUH. He npuBoas noapoSHHX orpenesieHAN, pac-
CMOTDUM B KauyeCcTBE NPUMEPOB CJAeAylomue OObEKTH:

* ¢yHKUMg npaMas MPONOPLHMOHAJILHOCTL: y = kX (x By —
nepeMeHHHE; k — mapaMerp, k # 0);

* JmHeiHas PyHKuMs: y = kx+b (x U y — nepeMeHHHeE; k U
b — napameTpH);

* JMHeHWHOe ypaBHeHME: ax + b = 0 (x — mnepeMeHHasi; a U b
— MapaMeTpH);

* ypaBHEHHE NEpBOM CremeHu: ax + b = 0 (x — nepeMeHHas;
a u b — napaMmerpH, a # 0);

*  KBaJpaTHOE ypaBHeHHE: ax - + bx + ¢ = 0 (x — nepeMeHHas;
a, b u ¢ — napameTpu, a # 0).

K 3amauam ¢ mapamerpamm, pacCMaTpMBa€MhiM B IMIKOJbHOM
Kypce, MOXHO OTHECTHM, HANpHMMEpP, NOUCK PEmEHMN JTHHEWHHX
M KBaJPaTHHX ypaBHEHHH B oOmeM BHAe, MCCIENOBAHME KOJIH-
YeCcTBA MX KOpDHEH B 3aBMCMMOCTH OT 3HaUY€HHM NapaMeTpoB.

EcrecTBeHHO, Tako# He0OBmMON KJIacC 3aJay MHOTHM He
MO3BOJISET YCBOMTS IJiaBHOE: napaMmeTp, Oyayun (pMKCHpPOBAHHBIM,
HO HEM3BECTHHM YHMCJIOM, MMeeT KaK On JBOMCTBEHHYIO IPHPOAY .
Bo-nepBnix, mpeano;iaraeMas M3BECTHOCTb MO3BOJIZET «00mMATHCI»
C napaMeTpoM KakK C YMCJIOM, 3 BO-BTOPHX, — CTENeHb CBOOOAN
oOmeHus OrpaHMYMBAETCH Cr0 HEM3BECTHOCTbIO. Tak, AesieHHe
Ha BHpaxXeHue, cogepxamee napaMerp, M3BJCUEHHE KODHE YET-
HOM CTENmeHH M3 MOJOOHHX BhpaXeHMd TpeOyloT mpeaBapuTesib-
HHX HcCaenoBaHmit. Kak nmpaBmwio, pe3y/IbTaTH 3THX KCCIIEAOBA-
HMH BJIMSIOT M HAa pemeHUe, M Ha OTBET.
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§ 12. 3HAKOMCTBO C mapaMeTpoM

OCHOBHOE, YTO HYXHO YCBOMTb IIDH IIEPBOM 3HAKOMCTBE C
napaMeTpoM, — 3T0 HEOOXOAMMOCTb OCTOPOXHOIO, AaXxe, €A
XOTHTE, AEJIMKATHOr0O obpamenus ¢ (HUKCHPOBAHHHM, HO HEH3-
BECTHHM YHACJIOM. DTOMY, IO HaMICMy MHEHHAIO, BO MHOroM OyayT
Cnoco6CTBOBATh MPAMEPH HACTOSINEH IJIABHL.

Heobx0oauMOoCTh aKKypaTHOro 0OpameHus ¢ DapaMEeTPOM XO-
pOIO BHAHA HA TeX MPHMEPAX, rAe 3aMEHAa NapaMeTpa UYHCJIOM
zenaer 3agauy 6amanbHoi. K Takum 3agauam, Hanpamep, OTHO-
CATCH: CPaBHATb JBA UYACAA, PEMINTH JIMHEHHOE HMUIA KBAaJAPAaTHOE
YpaBHEHHE, HEPABEHCTBO H T.A.

PaccMoTpaMm psn mpuMepoB.
12.1. CpaBHuth: —a ¥ 3a.

Pewenne.

EcrectBeHHO paccMOTpeTb TPH Ciyyas:
e a < 0, To —a > 3a;
ecm a=0, T0 —a = 3a;
ecam a > 0, T0 —a < 3a.

12.2. Pemutn ypaBHeHHEe ax = 1.

Pewenne.

Ha nepBw# B3ryigA NMpeacTaBaseTcs BO3MOXHHM Cpasy AaTh
OTBET: X = %. Onnako npm a = 0 NaHHOE YPaBHEHHE DPEmECHHM

HE HMEET, M BEPHHMN OTBET BHIVISAMT TaK:
OtBer: Ecim a = 0, TO HeT pemeHwiA;

1
ecnuaato,mx=~d.

12.3. Pemutp ypaBHenue (a’—1)x = a+1.

Pewenne.

HerpyaHo coolpa3nTb, YTO MpH pEMIEHMM ITOTO YpPaBHEHHS
AOCTATOYHO PACCMOTPETh TaKMe CJIyyam:

1) a=1; Torna ypaBHeHuE¢ IpHHHMMaeT Bua Ox = 2 H He
HMEET PCHIEHMH;

2) a= —1; nonyyaeM Ox =0, ¥ OUEBHAHO x — JmobOeE.

3) a# *1; uMeeM x =—l—.

a—1

Cnenaem ogHo 3ameuyanne. CymecTBEHHHM JTANOM pEmeHAS

3ajay C napaMeTpaMu gBasercd 3amuch orsera. OcobeHHO 3TO
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§ 12. 3makoMcTBO C mapaMeTpoM

OTHOCHTCS K TEM OpHMEPAM, IOE€ DEMEHHE KaK OH «BETBUTCS»
B 3aBHCHMOCTH OT 3HA4Y€HHA napaMetrpa. B mogobHHX cryuasx
COCTaBJIEHME OTBETAa — 3TO cOOp PAHEE MOTYUCHHBX PE3YJ/IbTaTOB.
U 3nech OYEHb BAXHO He 3a0WTb OTPa3uTh B OTBETE BCE 3TANH
pemeHns.

B TOBKO yTO pa3ofpaHBOM NpHAMEpE 3aMMCh OTBETA MpPaK-
THYECKH MOBTOPSET pemeHWe. TeM HEe MEHEe Mbl CYMTAeM Ie-
1ecO00pa3HEM MpPHBECTH

Otser: Ecm ¢ = —1, T0 x — moboe; ecmm a

1,

1
TO HET pemeHMH; ecim a # *1 » O X =0

12.4. Pemmuth HepaBeHCTBS ax < 1.

PelueHne.

Kakx m pamee, aHa/M3 Tpex BO3MOXHocTed <« >0, a =0,
a < 0 mO3BOJISET NOJYYHTH CJIEHYIOMMHA

OTser: Ec.nua<0,rox>%;ec.xma=0,

1
T0 X — .m0boe; ecu a > 0, ™ X< .
B miaEe paccMaTpEBAEMHBX BOHOPOCOB HOJME3HO pa3obpaThb
caeqylomme ABa IpUMEpa.
12.5. Pemmrp HepaBeHCTBO |x+3 | > — a.
Pewenne.

ScHO, uTO NpE a # 0 mpaBasg YacTh HEPABEHCTBA OTPHIA-
ebHA, W TOrAa mpm JuoboM x sesag uyactp Gosbme mpasoit. B
nydae, koraa q = 0, BaXHO NOMHMTB, YTO MCXOXHOMY HeEpa-
JeHCTBY YHOBJIETBODSIOT BCE HENCTBHTENbHHE YHACIA, KpOME

(= -3
Otser: Ecm a # 0, T0 x — /moboe;
ecma=0,T0 X< -3 WHA x> — 3.
12.6. Pemmts ypasmenme |x’—1 |+ |a(x—1) |= 0.
Peilenne.
310 ypaBHEHHE DABHOCHJIBHO CHCTEME
I-xz_l ' = 0’
la(x—1) |=0.
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§ 12. 3maKOMCTBO C mapaMeTpoM

HNmeem:

a(x—1) = 0.

Ilpn a # 0 BTOpoe ypaBHEHME CHCTEMH, a 3HAYAT, A CaMma
CACTeMa, AMEeT eOUHCTBEHHOe pemenme x = 1. Ecm xe a = 0,
TO M3 BTOPOrO YpaBHEHMS NOTyuyaeM x — moboe. CnexosaresbHO,
B JITOM CJlyyae CHCTEMAa HMEET /JBa pEmeHds: X =1 wm
x=-1.

OtBer: Ectm a# 0, Tox=1; ectm a =0, TO X = *1.

O6paTuM BHMMaHHME, UTO BO BCEX PEMIEHHHX NpAMEpPax o00-
JIaCTBIO JOMYCTHMMHBX 3HA4YCHHMHM Kak /19 NEPEeMEHHOM, Tak H JJId
mapaMeTpa SBJSJIOCh BCE MHOXECTBO AEHMCTBHTEIBHHX YHCE.
Pasymeercs, cieqyer MO3HAKOMATBHCS C 3aJaYaMH HHOIO Poaa.

{x’—l =0,

12.7. PemnTts ypaBHEHHE Vx = a”.

Jlerko yBuaeThb, UTO X = @ — €ANHCTBEHHH# KOPEHb JAHHOTO
ypaBHenug. OmHAKO, 3TOT pe3ysjpTaT — eme He orBer. Cnemm-
¢uka 3anay ¢ mapaMeTpaMM NPEANOaaraerT AaxXe B TakOM TPH-
BHAJbHOM YPaBHEHHHM, KaK x—a = 0, OTMEYaTh, YTO X = g —
KOpeHb IpHu aoboM a.

OtBet: Ectm @ 2 0, 10 x = g;
ecaM a < 0, TO HET pEemeHuH.
x—a _

12.8. Pemmts ypaBHeHmE == 0.

Pewenne.

Kak u B mpeanagymeM NpMMepe, X = @ — EXMHCTBEHHBIN
KopeHb. [IoHSTHO, 4TO yCIOBHE X # 1 BJeueT 3a cobolt TpeboBaHAe
a#1l.

Otser: Ectv a# 1, T0 X = q;
€CJIM @ = 1, TO HET pENICHHH.
12.9. Pemnrb HepaBencTBo (a—1)Vx < 0.

IToHaTHO, 4TO OTBET 3aBHCHMT OT 3HAKa AByWwIieHa @ — 1. [Ipm
a <1 OYEBMAHO NAHHOMY HEPABEHCTBY yAOBJETBOpLeT 000
3Hayenume X m3 obsactd ompepencHusd, T.e. x =2 0. Ilpm a > 1
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§ 12. 3raKOMCTBO C mapaMeTpoM

JieBas YaCTb HEPABEHCTBA HEOTPMLATEIbHA, IO3TOMY B PaccMaT-
pHBaeMOM Ciiyyae x = 0 — eQUHCTBEHHOE pEIIEHHE.

Omser: Ecm a< 1, TOX20; ecim a> 1, T0 x = 0.
12.10. PemuTs ypaBHenne (x—1)Vx—a = 0.
Pewenne.

JlaHHOe ypaBHEeHMe PABHOCW/IBHO CHUCTEME

x = a,
x=1,
x = a.
OTciopa x = a — KOpeHb MCXOQHOr0 YpaBHEHMd npm JoboM a,
a x =1 — KOpeHb JuIb NpH a < 1.

Orser: Ecim 2 <1, TO X =a W x = 1;
eyl a=1, ox=1;ecmm a>1, T0 X = a.

BrckaxeM aBa coofpaxeHHd MO MOBOAY PO MApaMeTpa B
npuBegeHHNX npumepax 12.1 — 12.10. Bo-mepBmX, HCKOMHhiE
3HAYEHHAS X BHICTYNAJIM B POJM 33aBHCHMMOW IepeMeHHOH, a ma-
pameTp — He3aBucEMOi. OTCIONAa ¥ BO3HMKJIO «PacCJIOEHHE» pe-
mMEHdS C YYETOM ONpeAc/ieHHHX 3HaueHuii mapamerpa. Bo-BTo-
PHX, YCJIOBHE 3334 OTBOAWIO NapaMETpPy CKPOMHOE MECTO, —
He SCHO OBUIO, NOBJHSEET JIA €r0 NPUCYTCTBHE HA XOA PEIIEHMS.

JaspHekmee 3HaKOMCTBO C IAPAMETPOM MOBEAEM B HECKOJIb-
KO HHOM HampaBJIEHHH.

Brimesmam xs1ace 3apau, rae 3a CYET NapaMeTpa HA NEepeMEHHYI0
HAKJIAJHBAKOTCS KaKne-mb0 UCKYCCTBEHHNE orpaHmuenns. [ng ta-
KHMX 3a7a4 XapaKTepHH Cexylomue (GOpMYIHPOBKH: npu KaxoM
3HaueHuu napamempa ypasHeHue ( HepaseHcmaeo, cucmema) ume-
em OOHO peweHue, 08éa, 6eCKOHEUHO MHOZ0, HU OOHO20; pelie-
Huem ypaeHeHus (HepaseHcMea, CUCMeMbl) S6aemcs KaKoe-mo
nooOMHOXeCmaeo MHOXecmea OelicmeumenvHulx wucen u Op.

O6paTEMCHS K KOHKDETHRIM OPHEMEPAM.
12.11. Ilpm kakux a HEpaBeHCTBO (x—a)(x—2) < 0 mmeer
eIMHCTBEHHOE pemeHne?

Pewenne.
Jlerko noramaThCs, YTO @ = 2 yAOBJAETBOpEET TPeOOBAHMIO
3ajaud. JIeHCTBHTENBHO, OPE @ = 2 NOOJYYaeM HEPaBEHCTBO
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§ 12. 3HAKOMCTBO C IlapaMeTpoOM

(x—2)% < 0, uMeromee eANHCTBEHHOE pemenue. g cryyad, Kor-
A2 a # 2, pemeHHeM HEPABEHCTBA OYEBHAHO OyAeT OTpPE3oK.

OtseT: a = 2.
12.12. TIpu xakux a pemeHWEM HEPaBEeHCTBA
(x—a)*(x-2)(x+3) <0
6yner orpesok?
Pewenne.

Tak kxak (x—a)? = 0, TO ZAaHHOE HEPABEHCTBO PABHOCHILHO

COBOKYMHOCTH
(x—2)(x+3) < 0,
[x =a.

PemenneM HEpaBEHCTBA COBOKYNMHOCTH Oyner oTpe3ok
[-3; 2]. CnenoBarenbHo, npr a € [—3; 2] pemeHneM COBOKYI-
HOCTH Takxe Oyner orpesok.

OtBer: —3 < a < 2.

12.13. Tpr kaknx a ypasHeHMe ax’—x+3 = 0 EMeET eIHH-
CTBEHHOE pemeHue?

Peiuenne.

INpexae Bcero ofpaT¥M BHAMAHME HAa PAaCOPOCTPAHEHHYIO
omHAOKy: CYUMTATh HCXOQHOE YPaBHEHHE KBagpaTHHM. Ha camom
Aeje 3T0 ypaBHEHHE CTENEeHA He BHe BTOpoi. IToab3yscr sTEM
cooOpaxeHHEM, eCTECTBEHHO HAYaTb pelIeHAE, pacCMOTPEB CIIy-
yal, xorga a = 0. Urak, ecsmm a = 0, TO OUEBHZHO JAHHOE ypaB-
HEHAE MMEET EAMHCTBEHHOE pemenme. Ecu xe g # 0, TO mMeeM
JIEeN0 C KBaJApaTHHM ypaBHeHHMEM. Ero muckpeMmHAHT 1-—12a
NPHHAMAET 3HAYEHHE, PABHOE HYJ/IO, NPH g = ﬁ

1

OtBer: a =0 WA g = T

12.14. Tlpa xaxmx a ypasHeHme (a—2)x?+(4—2a)x +3 =0
MMEET EOMHCTBEHHOE pemeHme?

Peiuenne.

ITorgaTHO, YTO HAagO HAuWHATHL CO cnyvyas a = 2. Ho npm
a = 2 ACXOAHOE ypaBHeHHMe BooOme He mMeeT pemeHmi, Ecm
a # 2, TO JaHHOE ypaBHEHHME — KBAaApaTHOe, H, Ka3ajJoch OH,
ACKOMHE 3HAYEHHS NapaMeTpa — 3TO KOPDHH AHCKPHMHHAHTA.
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§ 12. 3maKoMCTBO C mMapaMeTpoM

OnHako MUCKPAMHHAHT OOpamaercd B Hyab NpH 4 =2 WIH
a = 5. TTocKOMIbKYy MH YCTAHOBHJIM, YTO @ = 2 HE MOAXOOMT, TO

Otser: a = 5.

BeposTHO, B ABYyX MOCAEAHMX NPAMEPAX HHUUYEro CJOXHOIO
Her (tem Gonee, ecnu oHM yxe pemesn). OgHako, Ha Ham
B3IVISA, OAPAMETP B ITHX 3aJayax MNPOSBJISET CBOE «KOBAapCTBO®,
0coBeHHO 18 HauAHAIOmMAX. [T03TOMY MOJIE3HO PACCMOTPETH eme
HEeCKOJbKO NPMMEPOB, II€ apaMeTP «PacCTaBJASET JOBYIIKH».

12.15. Tpm kaxkmx a ypaBHende ax’— 4x+a+3 = 0 mMeer
Gosree ogHOrO KOpHE?
Pewenne.

IIpr a = 0 ypaBHEHHAE HMEET EAMHCTBEHHHM! KOPEHb, YTO He
yaosaersopger ycaosuio. IIpu a # 0 mcxogHoe ypaBHeHme, Oy-
AyYyd KBaJpaTHHM, AMEET ABA KOPHH, €C/IM €ro AMCKPUMHHAHT
16—4a*—12a — nonoxutenbHHE. OTciIona momydyaeM—4<a<l.
OnHako B NOTy4YeHHHH NpoMexyTok (— 4; }) BxomuT yMcao O,
KOTOpOE, KaK Mhbl yXe INPOBEPHIH, HEOPHEMJIEMO.

OtBer: —4<a<0 wm 0<a<l.
12.16. Ilpm xaxux a ypaBHEHME
a(a+3)x*+(2a+6)x—3a-9 =0
AMeer Gosiee OQHONO KOpHE?

CragaaprEHd mar — HayaTb CO CIyuaeB a =0 ® a = —3.
Ipn a = 0 ypaBHEHHE HMEET EANHCTBEHHOE pemenne. JobonnT-
HO, YTO NpH @ = —3 pemeHAEeM ypaBHEHMS CIyXHT Jmoboe aed-
crBATEAbHOE yHMCAO. [IpE a# —3 m a # 0, pasnemuB obe yacra
NaHHOTO YPAaBHEHHS HAa a + 3, IOJy4YMM KBajJpaTHOEC ypaBHEHHE
ax? + 2x — 3 = 0, TACKpAMMHAHT KoToporo 4(1 + 3a) mosoxmTe-

JIeH OpH a> — % OnuT OpefHAyIHEX NPAMEPOB MOACKA3HBAET,

YTO M3 NPOMEXYTKa (— -;—; oo) Hag0 HCKJIIOYATH TOUKY a = 0,

a B OTBET HE 3a0HTb BKJIOUHMTH g =—3.

O'rse'r:a=—3n.nn—%<a<0,wma>0.
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§ 12. 3maKOMCTBO C mapaMeTpoM

12.17. Ilpu xakux a ypaBHeHme (Vx — 1)(x — @) = 0 mMeer
C€IMHCTBEHHOE pemeHune?

Pewenne.

Ipr moboM a x =1 — KOpEHb AAHHOIO ypaBHCHHS, H
TpefOBaHHE EIWHCTBEHHOCTH PEMIEHMs CBOAMT 3aAayy K MOHCKY
YCNIOBHH, MDA KOTOPHX YPAaBHEHMIO «3aNpPEmEHO» HMMETh KODHH,
OTJIAYHHE OT ETUHHMIH. B TO Xxe BpeMs MHOXHTEID X — a KakK
6u mpexnaraer eme OOMH KOPEHb X = @, H, HA NMEPBHHA B3rngx,
3HAYEHHE @ = | NOpEeACcTaB/iseTcd AOCTATOYHHM Mag orsBera. Ho
Gonee BHMMATETbHHIA AHAM3 IO3BOJIIET «OTMECTH» X = a 3a
cuer oOJaCTM OnNpeAe/ieHMs YpPaBHEHMS: NpA a< 0 x = a He
SBJISETCS KOPHEM.

OtBer: a=1 wm a < 0.

3ameTnM, 4TO eC/IM HaYaTh PEmEHHE C 33aIMACA PaBHOCHIbHOMN
YDaBHEHHIO CHCTEMB, 3 MMEHHO

x =20,
X = a,
x =1,

TO, BO3MOXHO, Mbl yMEHBIIMM BEPOSTHOCTb TOTO, YTO B OTBET
HE BOMJET NPOMEXYTOK (— %, 0).

3aBepmAM paccMAaTpPMBAEMHM LMK/ 3aaa4 eme OFHMM Io-
YUYATEJIbHHM IIPUMEPOM.
2
—ax+
12.18. IIpn xakux a ypaBHEHHE x—xi:_%—l = (0 AMeeT egHH-

CTBEHHOE pemeHdne?

Pewuenne.
JlarHOE ypaBHEHME PaBHOCWIBHO CHCTEME

x*-ax+1=0,
x # —3.

Hammume xBazpaTHOrO ypaBHCHHS M YCJIOBHE €JAHCTBEHHO-
CTA pEUmICHHS, eCTECTBEHHO, NPUBEAYT K NMOHMCKY KOpDHEM IHCK-
paMuHAHTa. BMecTe ¢ TeM ycnoBHEe x # —3 NOJIXHO OPHBJIEYD
BHAMAHAEC. M «TOHKMA MOMEHT» 33aKJIIOYaeTcd B TOM, YTO KBaA-
paTHOE YpaBHEHHE CHCTEMH MOXeT mMeTb aBa kopHa! Ho obsg-
3aTEJIbHO TOJBKO OAHMH M3 HUX NO/XEH paBHAThCE —3. UMeem
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§ 12. 3HAaKOMCTBO C MapaMeTpoM

D =a*-4 ,0rciona D=0, ecada= *2; x = — 3 — KOpeHb
10

YPaBHEHHS x*—ax+1 =0 IIpH a = -3 npm{éM Ip¥ TAKOM 3HA-

YEHWH g BTOPOM KOPEeHb KBAAPAaTHOIO ypaBHEHHMS OTIMYEH OT —3.

OtBer: a= %2 mna=—-13—0.

Kak MH orMmeuanu, B mpamepax 12.11 — 12.18, 6iaronaps
napaMeTpy peryJMpOBAHCh CBOMCTBA pEmECHHMM ypaBHCHHM (HE-
paBesncTB). [Iponosixag 3Ty TeMy, NMOKaxeM, Kak NAapaMeTp BJIM-
SeT Ha YCIOBHAS PAaBHOCWIBHOCTH ypDaBHEHHU M HEPaBEHCTB.

12.19. Ilpm xakux q ypaBAcHHES x’—a=0 u Vx—a=0
PaBHOCHWIbHE?

Pewenne.

OueBHaHO, uTO mpu a > 0 MepBOe YpapHEHME MMeEET IBA
pa3/JMYyHHX KODHH, @ BTOPOE — TOJBKO OAMH, ¥ B 3TOM CJyuyae
O PaBHOCHJIBHOCTM peuYb MATH He MOXET. Tak Xe 9CHO, YTO NpH
a = 0 pemeHHs ypaBHeHM# coBmanawr. [Ipm a < 0 HE mepsoe,
HHU BTOPOE ypaBHEHHMs pemeHui He uMeroT. OQHaKo, KaK M3BECTHO,
TakA€ YPABHEHHY CUMTAIOTCHS PABHOCHIbHHIMHM.

OTser: a < 0.

12.20. Tlpm xakax @ ypaBHEHME ax = @° PABHOCHJIbHO HeE-
paBeHcTBY |x—3 | =a ?
Pewetne.

[lpu a # 0 ypaBHEHHME HMMeET EOMHCTBEHHOE pEmIcHHE, a
HEpaBeHCTBO — OeckoHeuHo MHoro. Ecau a = 0, To pemenmeM
KaK YpaBHEHMS, TaKk H HEPaBEHCTBA SABJLETCS BCE MHOXECTBO
neiCTBETEMLHNX uucen. CrenoBaTesbHO, TPeOOBAHMIO 334aUH
YAOBJIETBOPSET TOJBKO a = 0.

Otser: a = 0.

12.21. IIpm Kak¥x a HEPABEHCTBO 2x+a > 0 gBILETC CJIEA-
CTBHEM HEpaBeHCTBA x+1—3a >0 ?

Peluexne.

a
HCpCIIKIHCM ONAHHHE HEpABEHCTBA B BHAE X > —E R

x > 3a—1. YuATHBag yCJIOBHE, OTMETHM, YTO MHOXECTBO pemie-
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§ 12. 3HaKOMCTBO C mapaMeTpoM

a
HAM HEPaBEHCTBA X > —7 HOJXHO COREPXaTh’ MHOXCCTBO pemie-
HHW HEPABEHCTBA X > 3a— 1. 10 TpefoBaHME BHIIOIHIETCH, ECIIHA
a 2
-~<3a-1, Te.az=—-.
2 ’ 7

OTBeT: a = %

12.22. [1pu KaK¥X @ HEPAaBEHCTBO X > a SBJALIETCH CJIEACTBHEM
HepaBeHCTBa |x | < a?
Pewenne.

HerpynHo poramatbcg, uto a > 0 #e pogxomur. JeHCTBR-
TEJIbHO, NpH a > 0 pacCMaTpUBaeMbie HEPABEHCTBA He AMEIOT HH
omHoro obmero pemernus. [Ipm @ < 0 HEpaBEHCTBO |x|< a He
HMEEeT pemeHn#. A ITO HAaC yCTPaMBaeT, TaK KaK HEPaBEHCTBO
X > a, Urpaomee poJib HEPABEHCTBA-CJIEACTBHS, AMEET PEHICHHMS.

OTBer: a < 0.

Hapeemcg, 4TO caMOCTOSITE/IbPHOE PEHICHHE YNPAXHEHHHA CO-
30aCT HEIUIOXOM 3ajen asd naabHedmed paGoThl.

YnpawHexums
Pewnts ypaBsHeHMus:

12.23. (@®—4)x=a+2. 12.24. (@ -6a+S)x=a— 1.

12.25. ax = b. 12.26. 2= 2 _
x+a
xX—a xX—a
1227. 255 =0. 12.28. =2 = 0.
x—-1 X+ 2a
1229. 5= =0. 12.30. * 1 =
2
1231 229 _o 1232 X8FI_,
x‘—4x+3 XxX—a
1233, =23 _ 12.34. 25 =9 _
X—a x—2
12.35. Vx -3 =a. 12.36. Vx = — a.
12.37. a¥x = 0. 12.38. (x —a)Vx -1 =0.
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12.39

12.41

12.43

12.45.

12.47

12.49

12.51.

12.53

x—a _.
K e ua
x =1 -0
"Vx+a
.(x=a)Vx+a=0.

(x—-aVx’-1=0.
v +Vx +a =0.
aVx—1 +vVx =0.

Ix — 3| + ad®lx| = 0.

avVx—3 + Ix] =0.

Pewmtb HepaBseHCTBa:

12.54.
12.56.
12.58.
12.60.
12.62.
12.64.

12.66.

12.68.
12.70.

12.72.
12.74.
12.76.

x(x —a)<0.

(x — @)*(x — 2a) <0.
Vx +a’<0.

avx 0.

Vx < a

(x —a)Vx = 0.

Ix— 1] Vvx+a>0.
Ix — 2] <a.
[x|(x + a) < 0.
(x=Dlx—-al 20.
a2 < d’.

x*—2x +2°>0.

12.40.

12.42.

12.44.

12.46.

12.48.

12.50.

12.52.

12.55.
12.57.
12.59.
12.61.
12.63.
12.65.

12.67.

12.69.
12.71.

12.73.
12.75.

(x—-1)vVx+a=0.

VIVi—a=0.
(x+aVvx—a=0o.
x*-1)Vx—-a=0.
Vx—1 +aVx =0.
x| =a.

Vx =3 + d’|x] =0.

(x —a)(x — 2a) <0.
(x — a)*(x — 2a) < 0.
avx >0.

Vx> a.

Vx +Vx—a>o0.
xVx—a<o0.

vx —a
|x = 2]

Ix*+ a] <0.

=0.

Ix!{(x —a)>0.
(x—-2)Ix +al <0.

a2 >a.



§ 12. 3maKOMCTBO C mapaMeTpoM

12.77. Tlpu xaxMx a cCHCTEMa

x>3,
xX<a

HE AMEET pemeHnHd?
12.78. Ilpm xakux a cacrema

X239,
x<3-—a

MMeEET EAMHCTBEHHOE pemenue?

12.79. Ilpn kakux a CymecTBye€T pOBHO TPH UEJHX YHCIA,
SBJIFIOMMUXCS PEMEHNEM CHACTEMH HEPaBEHCTB

X212,
x<a?

12.80. [Ipn xakmx a pemeHHMEM CHCTEMH

{x >3,
x2a
SBJISETCS TIPOMEXYTOK a) (3; ©); 6) [5; »)?

12.81. [pm xakax a ypasHeHHE (a + 4)x? + 6x — 1 = 0 uMmeeT
E€AMHCTBEHHOE pemeHune?

12.82. Ilpm xak¥x a ypaBHEHHE
Qa+8)x*—(a+4)x+3=0
AMEET EOMHCTBEHHOE pemeHne?
12.83. [Ipm xaxkux a ypaBHEHHE
a) (a+6)x*—8x+a=0;
6) a(2a+ 4)x* — (@a+2)x—5a—-10=0
umeer Gonee onHOro pemenus?

12.84. Haiitm Bce 3HaucHUS NapaMeTpa a, Npd KOTOPHX
rpaduky GyHkoui y=(a+ 5)x*—7 m y=(3a+ 15)x — 4 He
HMEIOT o0muMX Touek?

12.85. Tpm xakux a HEPABEHCTBO (x — a)Vx + 3 < 0 uMmeer
€AAHCTBEHHOE pemeHue?
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§ 12. 3HaKOMCTBO C mapaMeTpoMm

12.86. Ha#ttm BCce 3HaueHHS 4@, NpA KOTOPHX YpDaBHEHHE
MMEET EOUHCTBEHHOE pemieHme?

a) (x - a)(Vx - 9) =0,

6) (x —a)logx =0,

6) (x —3)log,a=0,

2) (x — a) arccos(x + 3) =0,

0) (x — 1) arccosa = 0.

12.87. lpm xakuMx a pemeHMeM HepaBEeHCTBA

x—a?(x+4)=0

aBngercd Jy4?

12.88. IIpm kakExX g HEpaBEHCTBO 2x — a > 0 gBiIdeTCs CIIEk-
CTBHEM HEPABEHCTBA X + 2a — 3>0?

12.89. Ilpm xakux a u3 HepaBeHCTBA 0<x <1 cirexayer He-
paBeHcTBO X% — a? < 0?7

12.90. Ha#tm Bce 3HaueHHWsS a, NOPA KOTOPHX YypaBHEHHE
(Vx = 1) log,(1 — @) = 0 PaBHOCHIPHO HEPABEHCTBY a Vx < 0.

12.91. Ha#tu Bce 3HAUEHUS a, OPH KOTOPHX YpaBHCHHSA
sinx=a—3 u Vx+ 3 =2a+ 1 paBHOCHJIbHH.

12.92. Ilpu xakux a Gospmee M3 ABYX umces Sa—1 m
|2a| paBHO KBagpaTy MEHbmEro?
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§ 13. OGpasubl pewennii BapHaHTOB
KOHKYPCHbIX 3afaHMH

KueBCKMiM rOCyRapCTBEHHbIM 3KOHOMMHECKMM

yHMBepCHTeT
Bapuant 1
1. PemnTs ypaseenme sin’x + cos’x = 1 + sin 2x.

(sin x + cos x)(sin? x — sin x cos x + cos® x) = (sin x + cos x)2.

CJICIIOB&TCJH:BO, AAHHOC YPAaBHCHHC PABHOCHJIbHO COBOKYNHOCTH

sinx + cosx =0,
1 — sin x cos x = sin x + cos x.
M3 nmepBoro ypaBHeHAS COBOKYIHOCTH NOJTYYaeM:

tgx=—1,x=—%+nk, ke Z.

ITpeobpasyem BTOpPOE ypaBHEHHE:
2 — 2 sin x cos x = 2 (sin x + CoS Xx),
2 — ((sin x + cos x)? — 1) = 2 (sin x + cos x),
3 — (sin x + cos x)? = 2 (sin x + cos x).
3amena sinx +cosx =1, | t| < V2. Toraa
, t=-3,
t“+2t-3=0,
t=1.

Yyurwsasg, uto | ¢ | < V2, nomyuaem:

. 1 . 1 1
sinx+cosx=1, Wsmx + Vi-cosx= V3

. 4 !
sin |x + —| = -,
2

4

T n
X+Z—’4‘+27Ul‘ neZz,
x+’f:=%+2.nm,mez,
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§ 13. O6pa3nbl pemieHWdi BapHAHTOB KOHKYPCHBIX 3aAaHHM

xX=2tn, n€2Z,

4
x=5+21rm, meEZ.

/1
OTBet: x = —‘Z+.7Ik, WIA X = 27tn, Win

T
x=E+27tm, rae k, n, m — UEJHE.

2. OgHOBpEMEHHO HAya/IM N'OHKHM C OJHOIO MECTa JBa MOTO-
OMK/JIMCTAa: OXMH CO CKOpPOCTbIO 80 KM/4, BTOpOH — 60 KM/u.
Yepes mosryaca ¢ TOMO Xe CTapra M B TOM XXE HalpPaBJICHHH
OTNpaBWiICyd TpeTHi roHmuK. HaiTi ¢cKOpOCTh TpeThero roHmuka,
€CJIM M3BECTHO, YTO OH JOrHa/1 MEpPBON0 NOHIMMKA HA 1 4 15 MHH
mo3xe, YeM BTOPOrO.

ITycts CKOpPOCTH TpeThero roHmuka Owla X KM/4, H OH
AOTHAJI MEpPBOro IOHINMKA Yepe3 ? 4 mocae csoero crapra. Torma
MECTO BCTPEYH HEPBONO H TPETHEr0 IOHIIMKOB HA PACCTOSHHM

60 (t + %) KM HIH xt kM oT crapra. CienoBaTesbHO,
60 [t + 1 = xt
2 :

K MOMEHTy BCTpEYH BTOPOIO M TPETHEr0 I'OHIIAKOB BTOPOM OhLI

Brry'mt+l+l4

=t+ l yacoB B npoexan 80 (¢ + Z) KM,
a TpeTH# — ( %) YacoB M mpoexas x (t + %) kM. Cnenosa-

TexbHO, 80 ( —) ( ) INonyusM crcTeMy ypaBHEHHH:

607 + 30 = xt,

80t + 140=xt+%x.

BuunTas U3 BTOPOro ypaBHEHMS HEPBOE, MMEEM:

20t+110—5x, t——l—x— 11

4 167 2
1 11 _. (1. 1
Toma60(16x 2)+30—x(16x 2),
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§ 13. O6pa3nsl pemleHHMA BAapHMAHTOB KOHKYPCHBIX 32AaHMHA

x2 — 148x + 4800 = 0, x = 100 wim x = 48.

KopeHp x = 48 He yAOBJIETBOPSET YC/IOBAIO 3aAauM, TaK KaK
npu CKOPOCTH 48 XM/uU Tpersit TOHMMK e MOr O JOrHATH
NEepPBHX ABYX.

Orser: 100 xM/u.

3. PemnTb ypaBHEHHE 6x + -3 11x =
xX*+2x+3 x"+7x+3

Pewenne.

Tak xak 3HaueHHe x =0 HE SBIIETCd KOPDHEM AAHHOIO
ypaBHEHHs, TO, Pa3AE/IMB HA X YACTATENH u IHAMEHATENb KaxXaoh
apodu B JIEBOM UYACTH ypaBHEHMS, NOJTYYMM YPAaBHEHHE, PABHO-

CHJIbHOE JaHHOMY: 6 + u_. 2.

x+2+% x+7+"°

® 0w

BumosauB 3ameHy x + % = {, HOJy4YUM ypaBHEHHE

6 1
+2 Y1+ =2

2t2+t- 36 9
Torna ¥+ - 0,t=4unar= 2.CJICI.IOBaTCJIb-
HO, HCXOQHOE YPaBHEHHE PAaBHOCH/IBHO COBOKYIHOCTH

r

x+§=4,
x
3__9
x+4— 2
Torna
|'x=3,
x*—4x+3=0, x=1,
2°+9x+6=0; | _ —9%V33
n .
-9 +V33
Orser: 3; 1; 94——32.

4. Pemute HEepaBEHCTBO

3% 4+ X" <.
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§ 13. O6pa3npl penieHHH BapHMAaHTOB KOHKYPCHBIX 3ajaHHH

Peusenne.
IlepennmeM naHHOE HEPABEHCTBO B BHJE
( 3log’x)log]x + xlogzx < 6.

Toma xlog]x + xlc(.): < 6, leogxx < 6, xlolrt < 3’

log,x "< log, 3, logZx<1, — 1<log,x<1, %<x<3.
OTseT: (l; 3) . B c
3
5. B mapasnesorpamme ABCD
LA = 60°, BE=-‘/—2-3», CE=—2‘T,
rme E — cepenmHa ctopoHH AD. A E D
Puc. 66

Ha#ite CcTOpPOMH mnapasuieso-
rpamMma.

Pelwenne.
Ilycte AE = ED =x, AB=y (puc. 66). U3 AABE:

BE? = AB* + AE* — 2AB - AEcos LA,

%=x2+y2—2xycos60°,

x2+y2—-xy=%. a)
U3 ACDE: CE*= ED?+ CD? - 2ED - CDcos LD,

L~ + y? — 2xy cos 120°,

4

9

x2+y2+xy=z. )

Ck;ampiBag ¥ BHYMTAS YpaBHeHns (1) u (2), mepexomeM K
CHUCTEMe ypaBHEHUH

[ S IR

1[2:(2 +2y° =
Eny =1.
Torna
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§ 13. Obpa3usnl pemieHHAi BapHAHTOB KOHKYPCHBIX 3aAaHHHA

{x2+y2= %, {(x+y)’—2xy= %'

2xy = 1; 2xy =1,
9
2_ 2
[(x+y)2-l = %, x+3)°= 3
= =1
2y =1, xy= .

=
+
«
|
TN
——A——
“w =
|
p—
—h——
< ®
il
N =

1.

CienosaTenbHo, CTOPOHH MAapajuieyiorpaMma 2 B % wmlu|l

OTBe‘l‘:Zn%mlnl.

6. PemmTs ypaBHEHHmE

log, (VX + |Vx — 1]) =log, (4Vx — 3 + 4 |[Vx — 11]).

Peweline.
3amena Vx =1t, t =2 0. Torna ypapHEHHE NPEMET BHR
log,(t+ It—1])=log, (4t -3+ 4 |t—11]). 1)

Ilpu ¢t = 1 nMmeem:
log, (t + t - 1) =%log,(4t— 3 + 4t — 4),
2 log, (2t — 1) =log, (8¢ - 7),

[(2:—1)2=st—7,

It2—3t+2=0,
(26— 1>0;

s
i’t=1, x=1,
L.f=2; [x=4.
Ilpm 0 < t<1 Ameem:
log, (t — 1+ 1) = log, (4t — 3 — 41 + 4), log, 1 = log, 1.
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§ 13. O6pa3ybl pemenHA BapHAHTOB KOHKYPCHbIX 3ajaHHMA

CiemoBaTebHO, B 3TOM CJIyuyae pEmeHMEeM ypaBHEeHHS (1)
SBJIFIOTCY BCC 3HAuCHUY ! A3 npomexyTtka [0; 1) m 0 < x<1.

Otser: [0; 1) U {4}.

7. PemmTs CHECTEMY ypaBHEHMI
x+y=3,
x+yt=17.

x=3-y, x=3-y,
((B=)*+y'= 9—-6y+y)?+y*=17;

x=3-y,
{81 + y* + 36y* + 18y — 108y — 12y° + y* = 17;

x=3-y,
y -6y + 27y — 54y + 32 =0;

x=3-y,
{y‘—y’—Sy’+5y2+22y2-22y—32y+32=0;

x=3—y1
{y’(y—l)—Syz(y—l)+22y(y—l)—32(y~1)=0

x=3-y,

y=1,
[y’—5y2+22y—32=0;

[x=3—y,

y=1,

1y’ 2 — 3P +6y+ 16y — 32 =0;
x=3-y,

y=1,
Y(¥-2)-3v(p-2)+16{y-2)=0

3}’,

!' ii

X =
Iy
l» - 3y+15 - 0;
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§ 13. O6pa3nnl pemleHUMA BapMAaHTOB KOHKYPCHBIX 3ajAaHHMH

xX=2, S x=1,
y=1 y=2.

OrBer: (2; 1) m (1; 2).

Bapmanr 2

1. JIpa memexoaa BHILIA OXHOBPEMEHHO HABCTpEUy IpPYT
apyry m3 myHKTOB A M B. IIpm BcTpeue oka3asoch, YTO IEpBHI
npomea Ha 2 kKM Gomwme, uem BTopod. Ilocsne TOro, kak OHmM
NMPOAO/IXMJIA NOC/IE BCTPEYH CBOM IOyTh ¢ TEMH Xe€ CKOPOCTSMH,
TO nepBud OpuOeL1 B B uepe3 40 MHH 1OC/€ BCTPEYH, a BTOPOX
B A uepe3 1 u 30 MuH nocsie Bcrpeun. OnpenesMTh pacCTOIHHE
Mexay A m B.

OTBer: 10 kM.

2. PemmTh ypaBHEeHEE |tgx + ctgx| = 743—

T ;n
O'rse'r:x=:g+7, nez.

3. Pemnts nepasercrso 3"*3 + 371> 28,
Orser: (— o; — 2] U [1; + ).
4. Pemutp cucreMy ypaBHEHHMH

yxz—lx—l =1,

log,x = y.

Otset: (4; 2), (2; 1).

S. Pemmrp ypaBHEHEHE 6 — —,——L =4x — x°.
x“—4x + 10

OTtser: 1; 3.
6. PemmmTh ypaBHEHME

V1 +log, V27 - log,x +1=0.

1
Orser: 9

7. Ha#ite momans OpSMOYTOJILHOIO TPEYTOJIbHHKA, THIIOTE-
Hy3a KOTOPOIO AC/IATCS TOYKOM KACAHAS BIMCAHHON OKPYXHOCTH
HAa OTpe3kH a | b.

OTser: ab.
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§ 13. O6Gpa3nsl pemeHnii BApDHAHTOB KOHKYDPCHBIX 3aAaHMH

Bapuanr 3
e
1. PemuTh HEpaBEHCTBO 2 >1.
omer: (<25 1) U (125 )
\

2. PemuTp cucreMy ypaBHEHHH:

(x2+ xy + Y) Vx* + y* = 185,

xXE=-xy+yY)Vxi+y* =65

Otset: (4; 3), (3; 4), (-4; =3), (-3; —4).

3. U3 ropona A B ropoa B OTNIpaBAICS MOYTOBHI I'PY30BHK.
Yepes 30 muH Bcieq 3a rpy30BHKOM OTIPAaBH/ICS MOTOIAKJIACT
CO CKOPOCTbIC SO KM/u; JOrHAB IPY30BHK, NIEPEAas] €My AOMOJ-
HHTEJIbHYIO DOUTY M B TOT Xe€ 4ac BepHyscs ofpaTHO, mprOHB
B A OXHOBPEMEHHO ¢ mpuOHTHEM rpy3oBuka B B. Onpenesmars
CKOPOCTB TPY3OBHKAa, €CJIA PacCTosHAE MEXQy A W B paBHO
180 kM.

OTBer: 40 xM/u.
4. Pemmrs ypasHeHEe x + 1g (1 +2°) =x1g5 +1g6.
OTser: 1.
5. Pemutbh ypaBHeHHmE
F-x+1)*—6x*(x*—x+ 1)+ 5x*=0.

V5+1+V2+2V5

Orser: 1; 2
6. Pemwuts ypaBHenme sin’ x + sin’ 2x + sin®3x = % .
T n T
H = — —_ =+ — 7
OTBeT: x 8 + 4 o X _3+'rk,

n U kK — uene.

7. B mpaMOyrossE0M TpaneuMH OTHOMESHME AJHMH €€ OCHO-
BAHMM DARHC 4, 3 OTHOMEHWE ILTWH AHAroHase#d paseo 2. Ha#Tr
BEIMYAHY OCTPOrO yrja.

Orser: arctg% .
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§ 13. O6Gpa3nm pemenHfi BapMaHTOB KOHKYPCHBIX 3aAaHMA

Bapuanr 4

1. JIBe OKpYyXHOCTH pagMyCcoB R M r Kacaworcgd SHEITHAM
ob6pa3oM. HaliTm paccrogHMe OT TOUKH KacaHMd A0 o0med kaca-
TEJIHOM, NMPOBEACHHOM K ITHM OKPYXHOCTSM.

2Rr
Orser: R+7
2. Pemmts ypasrenme sin’ x + cos®x = sin 2x — % .
T
OTseT: 7 +nn, n€Z.

3. Pemmts HepaBencTBo (0,4) o [3) BT (6,25) "% x'+z

Oreer: (0; %) U (243; + ).

4. PemuTh ypaBHEHHE
Vx+3-4Vx—-1+Vx+8—-6Vx—-1 =1.

OrBer: [5; 10].

5. Pemuts ypasnenme (3 Hozas_ g v3)I1g(7-x)=0.
.1
OTBeT: 6; 5
6. Pemvrs cHcTEMY ypaBHEHHH
vx +Vy =10,

VX +Vy = 4.

Orset: (81; 1), (1; 81).

7. IBe TOUKM ABMXYTCE MO OKPYXHOCTH B OAHOM HANpAaB-
neuun. [lepag TOuKa MPOXOOMT OKPYXHOCTh Ha 2 ¢ OmicTpee
BTOPOH M NOrOHZET ee yepe3 Kaxame 12 c. 3a xakoe Bpemd
Kaxaad TOYKA MPOXOXAT OKPYXHOCTb?

OTtBer: 4 c; 6 c.
Bapuanr 5
1. PemuTs ypaBHeHHE
log,, (x*—9x+8)log,_,(x+1)=3

x+1
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§ 13. O6pa3nn pemeHHH BapHAaHTOB KOHKYPCHBIX 3ajAaHHMH

Pelwenne,
JlagHOE ypaBHEHHME NEPEMAImIEM B TaKOM BHAE:
log,,, (x> — 9x + 8)
log,, (x—1)

1)

YpaBHeHEe (1) PAaBHOCHJIbHO CHCTEME

log,_, (x*—9x + 8) = 3,
x+1>0,
x+1#1.

Torna

x*-9x +8=(x-1)}

x—1>0, X=-1-9x+9=(x—1),
x—1#1, x>1,

x>-1, X #2,

x #0;

x-DE*+x+1)-9(x-1)=(x-1),
x>1,
x # 2

(x— D(x*+x—8)=(x— 1)}
x>1,
X # 2;

xXX+x—-8=x>-2x+1,
x>1, x=3.
X # 2;

Ortser: 3.
2. Pemurp cACTEMYy ypaBHEHHI

x*+y*=17(x +y)4
xy=2(x+y).

Pewenne.

OueBuaHo, uto napa (0; 0) gBjgercd pemeHHEM ITOX CHC-
Temul. [Ipu x # 0 B y # 0 naHHAsS CACTEMa PAaBHOCHJIbHA CHCTEME
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§ 13. O6pa3nsl pemeHUH BapHMAaHTOB KOHKYPCHBIX 3aAaHMH
x*+yt =17 (x + y)?

XXy =4(x +y)? a)
xy(x +y)>0.

PasnesmB nmepBoe ypaBHEHHE CHACTEMH (1) Ha BTOpOE, IO-
JTy4yaem:

LD VAN SIS S V)
Ay T4 et
2
O6o3aunM x? = t, t>0. Torna
1_17 2 _ -
t+t— 4,4t 17t+ 4 =0,

1
t=4am t = e
CnepoBatesnbHO, cEcTéMa (1) PaBHOCAWIbHA COBOKYIIHOCTH

ABYX CHCTEM:

xy=2(x+y), xy=2(x+y),
2, I P

’ y2 4’
xy(x+y)>0 xy(x +y)>0,

KOTOpas B CBOIO OYepEAb DABHOCAJIPHA COBOKYIHOCTH YETHPEX
CHCTEM:

xy=2(x+Yy), — xy=2(x+Yy),
x =2y x = =2y

{xy=2(x+y), - {xy=2(x+y),

y = 2x; y=— 2x.
Torma
x =2y, o x = -2y, —
2y = 6y " -2y = — 2y;
y=2x9 y=_2x,
2x% = 6x% - 2x% = — 2x.

YumThBad, 4To X # 0 M y # 0, DOJIyyaeM pPEmEHHS CACTEMH (1):
©6; 3, -2; 1), 3; 6), (1; -2).
OtBer: (0; 0), (6; 3), (=2; 1), 3; 6), (1; —2).
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§ 13. O6pa3ubl pemeHHNd BapHaHTOB KOHKYPCHBIX 3aAaHMH

3. Pemnts ypaBHeHue tgx + tg2x + tg3x + tg 4x = 0.
Pewenne.
[Iepemrmmem naHHOE ypaBHEHHE B BHAE

sin 5x + sin 5x -0
COS x COS 4x Cos 2x cos 3x )
Torza sin 5x (cos 2x cos 3x + COS X COS 4x) 0
g €OS X €OS 2x oS 3x cOS 4x -
([sin 5x = 0,
COs 2x cos 3x + cos 4xcos x =0,
{cosx # 0,
cos 2x # 0,
cos 3x # 0,
cos 4x # 0.

IlepBoe ypaBHEHHE COBOKYIHOCTM HMMEET KOPHH X = % ,
k € Z, ynosnerBopsiomue TPeOOBAHMSM CHCTEMH.
Tak xak cos 3x = cos 3x + cos x — cos x =

= 2 COS 2X COS X — COS X = COS x (2 cos 2x — 1),

HepenumeM BTOPOE ypaBHEHHE COBOKYTHOCTH TakK:
cos 2x cos x (2 cos 2x — 1) + cos x (2 cos?2x — 1) =0,
cos x (2 cos? 2x — cos 2x + 2 cos?2x — 1) =0,
cos x (4 cos?2x —cos 2x — 1) = 0.

YyuTHBag, YTO COSX # 0, H paccMaTpaBas YpaBHEHHE
4 cos?2x — cos 2x — 1 = 0 KaK KBaApaTHOE OTHOCHTEJBHO COS 2X,

1 +V17
nOoJy4yaeM: Cos 2x = — 8
...\/
x= :larccosl—_——ll +nn, n€Z.
2 8
k +V
OTserT: n—s—; * %arccosl——s—ll +7n, n 1 k — neme.

4. B xuacce mmcand KOHTPObHYO pabory. Cpemm BHCTaB-
JICHHHX 33 HEe OLEHOK OBLTHA: «2», «3», «4», «5» OueHkH «2»,

240



§ 13. O6pa3nsl pemeHHMA BAaPpHAHTOB KOHKYPCHBIX 3ajaHHMA

«3», «5» NOJYUAJIO OMHHAKOBOE UMCJIO YYCHHMKOB, 3 OICHOK «4»
6b10 mocTaBeHO Gosbiue, YeM BCEX OCTAJbHHX ONEHOK BMECTE
B3gThX. OmeHKy BHIE «3» MOayunIo MeHee 10 yueHHKoB. CKoub-
KO TpOEK M CKOJIbKO 4eTBEpOK ObUIO IOCTaBJEHO, €C/TM KOHT-
POJIBHYIO MMMCAJI0 He MEHee 12 yueHHMKOB?

ITycte OLEHKH «2», «3», «5» MOJIYyYMIO NO X YYCHHKOB, a
OLEHKY «4» — y YYEHHKOB. Tak Kak ueTBepKy moyusso Gosme
YYEHHUKOB, YEM BCEX OCTAJIbHHX OIEHOK BMECTE B3MTHX, TO
y > 3x. Tak xak OleHKY BHIIE «3» NOJyYrIo MeHee 10 yYeHHKOB,
10 X + y< 10. Tak Kak KOHTPOJIbHYIO ITHACAJIO HE MeHee 12 yue-
HHKOB, TO 3x + y = 12. [lomyuwm cucreMy HepaBEHCTB:

y>3x,
x+y<10, 1)
Ix+y=12.

Torma x + y>x + 3x = 4x, 4x <10, x<2,5.

Tak kak x — meJ0e HEOTPHUATEIbHOE YHCIO, TO A3 HEpa-
BEHCTBA x < 2,5 caeayer, 4yto x =0, WM x =1, WM x = 2.

Ilpn x = 0 gBa NOC/NEAHAX HEPABEHCTBA CHCTEMH (1) obpa-

<
3yI0T CHACTEMY {; 21101;, He AMEKIMYyI0 PEmECHHMN.

y<9,

TAKXE HE HAMCIO
y > 9, TaKxe Iyio

IIpm x = 1 nomyyaeM cACTEMY {

pemeHH#H.
[

IIpm x = 2 nmeem: {y<8,

y=6 otkyaa y=17.

CrenoBaTesibHO, OLEHKY «3» HOJYyYHIH 2 YYECHHKA, OIEHKY
«4» — 7 YUYEHHKOB.

OTBeT: 2 yueHMKa, 7 YUYCHHKOB.

2
S. Pemuts HepaBencTBo 5'°% * + x %% *< 10.

Peluenne.
IlepenvmeM naHHOE HEPABEHCTBO B BHAE

(5 logsx)lozsx + x logsx < 10.

Torpa x '*s* + x '*%* < 10, x %" < 5, log, x '%* <log, 5,
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§ 13. O6pa3nbl pemenHAi BapHAHTOB KOHKYPCHBIX 3ajaHMHA

logix<1, —1<log,x<1, % <x <3S
Orser: 1, S|.

5’
6. PemmTs ypaBHEHHME

Vx-3-2Vx—-4 +Vx—4Vx—4 =1.

Peluenne.
INepenmmeM naEHOE YpaBHEHHME B TAKOM BHAE:

Vx—4-2Vx—4+1+Vx—4—-4Vx—4+4 =1.
Cnemosaremsao, V(Vx—4 — 1) + V(Vx — 4 —2)* =1,
IVx—4 -1+ |Vx—4-2| =1.

3amena Vx — 4 =1, t20. Torna |t—1| + |t=2| =1.

Paccmorpem cayuait 1> 2. Umeem: t—-1+t-2=1, t=2,
YTO HE YAOBJIETBOPSET YCJOBHIO 7> 2.

Ipm 1 <t<2:

t—=1—-t+2=1,0-t=0.

CnenoBaTenbHO, B 9TOM Ciyuae ¢ — moboe UMCIO0 M3 mpo-
MexyTka [1; 21].

Mpr 0<?t<1:1—-t—t+2=1, t=1 — He yIOBJACTBOPIET
ycnosmio t< 1. CneposarennHo, 1 < Vx — 4 < 2,

1€Sx—4<4, §5<sx<8.

Otset: [5; 8].

7. IlBe OKPYXHOCTH pajgH-
ycoB R ® r Kacaiorcsd BHECITHHM
obpasom B Touke C. K arum
OKDYXHOCTSM IIpOBef€Ha 06-
masg kacaresbHas AB, rne A
u B — touxm xacaHmsg. Hairm
IUIAHH CTOpoH AABC.

Pewenne.

O, — LEHTP OKPYXHOCTH
pammyca R, O, — ULEHTp OK-
PYXHOCTH pagmyca r, R>r _Puc. 67
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§ 13. O6pa3yb pemeHUH BapHAHTOB KOHKYPCHBIX 3ajaHMH
(pac. 67). Torna O0,=R+r, OA=R, O,B=r. Ilposenem
OM L OA. Torna OM=R-—r.

U3z AOMO,:

OM R-r.
00, " R+r’

cos LAOC =sin LCOM =
OM? = 005 - OM?* = (R +r)* = (R = 1)* = 4Rr.
AB = O,M = 2VRr. U3 AAOC:
AC?*= AO?+ 0,C* - 20A - OC cos LAOC =

R-r R-r 4R%r
o p2_ Hp2. = 2R? _ - )
=2R"-2R R+r ZR(I R+r) R+r’
'\/ r
AC=2R R+r
W3 ABO,C:

BC*=0,C*+ 0,B> - 20,C - 0,Bcos LCO,B =
=2r%—2r%cos (90° + LCOM) = 2r? + 2r *sin LCOM =

R-r 4r°R
=72 2, = 2 = .
=2r°+2r R+r 2r (1+R+r) R+r’

o\ R

BC =2r R+7r

Oteer: 2VRr; 2R v T .o V R
’ R+r’ R+r ~

Bapuanr 6
1. Oxono noMa mocaxeHHW Junu B Oepesn, npmueM obmee
HX YHCI0 He MeHbme 14. ECtm yBeslmuuMTh BABOE KOJAUYECTBO
JMn, a KOJAMyecTBo Oepes ysesmuuTh HA 18, TO Gepes cramer
6onbme, yueM ann. Eciu xe yBemumTh BABOE KOMAUECTBO Gepes,
HE M3MEHdd KOJHYECTBO JiMI, TO JHO Bce paBHO Oyaer Gosbme
6epe3. CkogbKO AN M CKOBLKO Oepe3 GuIo mocaxeHno?

OrBet: 10 aun B 4 Gepesw mA
11 mmm u 5 Gepes.

R-r
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§ 13. O6pa3nbl pemeAEnMA BAapPHAHTOB KOHKYPCHBIX 3aAaHMA

2. Pemmts HepaBeHCTBO (3**2 + 3 %)%~ "% @42 g
Otser: (0; 3).

4 Vx +3
3. PemmTs ypaBHEHHE " + xs s = 2.
Vx +2
Ortser: 8; 27.
4. PemmuTs ypanﬂelme 158 . x ©B™* =,
1
Orser: 3 1 5
S. PemaTh ypaBHeHme Sin x sin 3x + sin 4x sin 8x = 0.
OtseT: %; J—g&, n B k — neyse.

6. Pemmtb cacreMy ypaBHEeHMH
Vx+y+vV2x+y+2 =17,
3x + 2y = 23.

Orser: (5; 4), (-9; 29).
7. B xpyre ¢ auamerpoM d NpOBEAEHW JBE B3aMMHO nep-
DEeHAUXyASpHHE XopaH AB m CD. Yemy paBHo AD? + CB??

Ortser: d 2
Bapuaur 7

1. Onpenenuth OCTPHA yron pom0a, €C/TM H3BECTHH €r0
wiomaas S A IUIOmMAJb BIMCAHHOIO B HEro kpyra Q.

OTBeT: arcsin 4Q .
A

2. ]Ipa aBTOXO3SMCTBA OTOPABHIM HECKOJBKO MAIIMH i
nepeBo3kd rpy3oB. UHCIO MAmuH, OTOPABJEHHHX H3 BTOPOrO
aBTOXO3SMCTBA, MEHbIIE YABOEHHOIO UMC]Aa MAUIMH, OTIpABJIEH-
HhX u3 nepsoro. Ecmu On mepsoe aBTOXO3SHCTEO MOC/AAN0 HA
ABe MamuMHH 06Osbme, a BTOPOE — HAa ABE MEHbIIE, TO MAMMH
H3 BTOPOrO aBTOXO3SMCTBA OnUIO OH Gosbme, ueM MAMMH H3
nepsoro. CKOJIBKO MAIIMH OTTIPABJIEHO H3 KAXAONO aBTOXO3di-
cTBa, €C/IM Bcero OBUIO OTOpaBiAEHO HE MeHee 18 aBToMAammMH?

OTsBer: 6 MamMH B 11 MamMH.
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§ 13. O6pa3ubl pemeRHMA BapHaHTOB KOHKYPCHBIX 3aAaHHMA

logz lﬂgv5 [x - 3)
3. Pemmts HepaBeHcTBO (0,5) <l1.

OrtBer: (-—1; __2?') U (—2:—_5, 1).

4. PemuTh CACTEMY YpaBHCHHMH

x+y+z=11,
xy + yz + zx = 36,
xyz = 36.

Otset: (2; 3; 6), (2; 6; 3), (3; 2; 6),
@3; 6; 2), (6; 2; 3), (65 3; 2).
S. PemmnTs ypaBHEHUE

7, 7,

Vi2 +x + VI2+x _ 64 7

x 12 3

Ompen: 12, _ 12
‘1277 129 °

6. PemmmTh ypaBHEHHE
2sin3x sinx + (3v2 — 1) cos 2x = 3.

i
8
7. PemmaTh ypaBHEHHME

log,,, (x — 0,5) =log,_,s(x + 1).

OrBer: = — + 7k, kK E Z.

OTtser: 1.

Bapuanr 8

1. Cymma kBagpaToB mH@p HEKOTOPOIO IOJIOXHTEIHLHOIO
TPEX3HAYHOIO YMCIa paBHa 74. B atoMm umcne nadpa coren pasHa
yABOEHHOM cymme mucdp aecaTkoB B emmHMn. Hadime 310 umcio,
€C/IM M3BECTHO, UTO PA3HOCTh MEXAY ITHM YHCJIOM H YHCJIOM,
3aACAaHHBIM TeMH Xe uadpaMu, HO B OOpAaTHOM MmOpEAKE, paB-
Ha 495.

OTtser: 813.

2. PemnTtp uepasencrso log,  (x +2) - log ,,(3 —x)=<0.

Otser: (—2; — 11U (1; 2).
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§ 13. O6pa3nbl pemeHHA BapHAaHTOB KOHKYPCHBIX 3ajaHHMH

3. Pemmts ypaBHEHHE

2+x + 2—-x
V2 +Vx +x V2 - V2 +x

Orser: —2; 1 + V3.

4. Pemmrs cBCTEMY ypaBHEHHH
x+y+z=3,
{x2+y2+z2=3.

=2V2.

OtBer: (1; 1; 1).
S. PemmaTp ypaBHEeHHE
sinx —cosx—1 _ 4(sinx — cos x)
sinx —cosx—2 9+ 3sin2x
OTteer: (— l)"arcsinT‘/z_+ %+nk, ke z.
6. PemmTh ypaBHEHHE
27" —-7-9% —-2]1-3%+27=0.
OTtser: 1; 100.

7. B npsmoyronbHOM TpeyrobEEKe ABC 6mccextpmca AD
OCTpOro yrja A pearcs neHTpoM O BOMCAHHOM OKPYXHOCTH B

OTHOIICHHAHA A_O = Ll‘ Hai'rn B OCTPpH X JIOB
oD - V3-1°" C/THHHY OCTPRIX YT
TPEYIOJIbHAKA.

Ortset: 30°; 60°.

Bapuanr 9

1. PemmaTs ypaBHEHHE

V(13 + x)? + 4 V(13 — )% = 5V169 - x°.
Pewsenne.
YunTHBag, YTO X = 13 He SBJASETCS KOPHEM NAHHOIO ypaB-
HEeHHd, pasnesmM obe ero uacTe Ha :/fﬁ—_x)’:

’ 13 + x\? ; 13+ x
V (13—x) t4=SV13=x -
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§ 13. Ob6pasnm pemeHHMA BAPHAHTOB KOHKYPCHBIX 3aAaHHH

3
13+ x
3amena V B3—x = t. Torna

t:—5t+4=0,1=1wmt=4,

313+x_l 313+x_4
Box —lwm VT =4

13+x _ 13 +x

3-x - AmM T =6
x=0 mm x = 12,6.
OTtser: 0; 12,6.
2. B rpeyrosibuuke ABC £C = 120°, % = @__2:_1 . Ha¥tn
yron B.
Pewenne.

Iycts £B = x. Torma £A = 60° — x. Ilo Teopeme cHHYCOB
sin£A _ BC _ V3 -1

sinZB ~ AC 2
sin (60° —x) _ V3 -1
Torna sin x - 2

sin 60° cos x — cos 60°sinx _ V3 -1
sin x o2

V3 1
- Cligx — - = - — — 2 ctgx = 1.

YumTHiBag, uTr0 £B — oCTpH, AMEEeM X = 45°.
OTtser: 45°.
3. PemmTs cHCTEMYy ypaBHEHHH
x*—6xy+ 8y =0,
x? 4+ 3y — xy = 45.
Peiuenne.

OueBngHO, YTO NApa 4ucesa Buaa (x; 0) He gBJLETCS peme-
HHMEM JAHHOM CHCTeMH. Pasmenus ofe yacTH MEpBOTO ypaBHEHHS
Ha y°, AMeeM:
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§ 13. O6pa3ybl pemeHHi BaPHMAHTOB KOHKYPCHBIX 3ajaHHMH

[ ()2

x2 + 3y — xy = 45.

IMonoxus %=t, aMeeM t2— 61+ 8 =0, oTKyna t= 4 win

t = 2. CnegoBaTesbHO, ACXOXHAS CHACTEMA PABHOCHJIBHA COBOKYTI-
HOCTH JBYX CHCTEM:

x = 4y, — =2y,
x24+ 3y —xy =45 x% + 3y% — xy = 45.
Torna

x = 4y, x =2y,
{16y2+3y2—4y2=45 o {4y2+3y2—-2y2=45,

X = 4y, x =2y,
{y2=3 e {y2=9.

Orciona mosyyaem

OtBet: (4V3; V3); (—4V3; —V3);

6; 3); (-6; —3).

4. U3 Gouku, B KOTOPYI0 HAJAT CHHPT, OT/IWIH YacTb M
noamme Boaod. IToToM m3 310k GOUKM OTJIAIM CTOJIBKO X€ CMECH
H IOCJIE 3TOIO 0CTaach CMeCh, copepxamas 49 1 cnapra. CKObKO

JIATPOB cIMpra OsU10 OT/IMTO M3 GOYKHM B NEpBHM ¥ BTOPOX pas,
eC/I ee eMKOCTb paBHA 64 a?

Pewenne.

IMycts B nepBui pa3 W3 Gouku oTawmd x a coapra. Torma
B He#l ocTaysiocs (64 — x) J1 CIHPTa, YTO COCTaBJISLIO 646—4-x
yactH cMmecH. Bo BTOpoit pa3 ®3 GOukm OTIAIM 646;x '
cnmpra. CrenoBaresibHo, B BOUKe OCTAIOCh MOC .. yX OTJMBAHAN
(64—x—6—46;5-x) n compra. Torna 64 — x — g}§-x=49,

(64 — x) (1 - g’%) = 49, (64 — x)* =64 - 49,
/

64—x=8-7, x=8.
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§ 13. O6pa3nb! pemeHHA BapU&HTOB KOHKYPCHBIX 3aAaHMA

CienoBaTesibHO, B NEPBHM pa3 u3 Gouxy OTIUIH 8 11 cnHApra,

64 -8
64 8§ =71

Orser: 8 a; 7 1.
5. Pem®Th ypaBHEHHE

a BO BTOpOH pa3s

sin (2x% + x) - cos x* — sin (x? + x) - cos 2x% = 0.
Pewenne.

Pa3oxmM NpoM3BENCHAS TPANOHOMETPHUECKAX QyBKImi,
CTOSIIAX B NMPaBOM YAacTH ypaBHEHAS, B CyMMYy:

5 (sin (2x* + x + x?) + sin (2x% + x — x9) —

—%(sin(x2+x+2.x2)+sin(x2+x—'-2x2))=0.
Torna
sin (3x% + x) + sin (x? + x) — sin (3x* + x) — sin (x — x?) =0,
sin (x? + x) + sin (x* — x) = 0,
sin x*cos x = 0,

X’=nk, k=0;1:2;...,

sinx?=0,
b4
cos x = 0; x =E+nn, n€Z.
OtBet: * Vn k; %+nn, k=0;1;2;...; n€Z.

6. PemuTh HEPaBEHCTBO log = (x*-3x+2)=2.
3

Pewenne.
log, (x> — 3x +2) = 2.

JlaHHOE HEpP3aBEHCTBO PABHOCHIBHO CHACTEME

x}-3x+2 <

x2—3x+2>0.

y

W

Toraa
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7 13. O6pa3nsl pemeHHA Bap#aHTCB KOHKYPCHBIX 3ajaHHMA

4x*—-12x+ 5< 90, Jo.ssxsz,&
x<l, { x<1,
x> 2; Lx>2
0,5<x<1,
2<x <2,

Orser: [0,5; 1) U (2; 2,5].

Vig X +x viog 10

7. PemmTs ypaBreHme 10 = 200.

2
O6osnaumm VIgx =t, t>0. Torma lgx =12 x=10" .
JaHHOE ypaBHEHHME DAaBHOCWIBHO ypPaBHEHHIO

10° + (10 *)!/* = 200.
Hmeem 107+ 107 =200, 10* =100, t = 2.
CaenoBaresbEO, x = 104,
Ortser: 10°.

Bapuaur 10

1. B Tpeyrosmmanke ABC BHCOTA, ONYImEHHAS M3 BEPIIMHH
A, paBHa NOJIOBHHE OMCCEKTPHCH BHENIHENO YIVIAa MDA TOH Xe
sepmmre. Hadtrm 2B — £C.

Orser: 60°.

2. Penmrs ypasHeHme x + lg (1 +2°) =x1g5 + 1g6.
OTser: 1.

3. Pemmth cAcTeMy ypaBRCHMIk

X-y=19x-y),
X+y=17(x+y).
Otser: (0; 0), (V17; V17), (- VIT7; —V1T),
(V19; = V19), (- VI9; VI9), 2+ V5; —2+VS),

(2-V5;-2=V5), (-2+V5;2+V3),
(-2-V5;2-V%).

4. Pemuts HepasencTso 2 log, (x — 1) — log, (2x — 4) > 1.
Otser: (2; 3) U (3; + ).

250



§ 13. O6pa3nel pemeHHA BAapHAHTOB KOHKYPCHBIX 3aAaHHA

5. Pemnrs ypasHeHme cos>3x — tg’3x — sin3x + 1 = 0.

T n
OTBer: —1—2— + T’ neEZz.

6. 13 nByXx OTHOPOZHBIX KYCKOB CILIaBa C Pa3HHM MPOLEH-
THHM COJEPXAHHEM MEIH C MAacCaMH COOTBETCTBEHHO m H n,
OTpe3aJI¥ MO KYCKy C PaBHRMH Maccamd. Kaxpwilt orpe3aHHHM
KYCOK CIUIABHUIH C OCTABIIMMHCS YacTSMH APYTOro Kycka, mocje
3TOTO NPOIEHTHOE COAEPXAHAE MENH B MOJYyYEHHHX CILIABAX
OKasajoch oguMHakoBoe. Kakas Macca Kaxjoro H3 OTPE3aHHBIX
KyCKOB?

mn
m+n’

Otsert:
7. PemaTh ypaBHEHHE
Vat+2Vi—1 - Vxi-2Vx—1 =1.

OTBer: * g .

Bapuantr 11
1. PemmaTh cHCTEMYy ypaBEEHHHA

2
¥
log, (x_ Vyzl ) =2

logyx - log, (y + 1)? =

-

5.
Otser: (2; 3), (V2; 15).
2. PemmMTh ypaBHEHHE

2sin’x + 2tg?x — 4tgx —2V2sinx + 3 =0.

Orser: % + 2k, k€ Z.

3. B pasuobGenperHOM TpeyrosbEnke ABC, rme AB = BC,
BHCOTAa BD pemmrca Toukod M Tak, yro BM:MD=m:n. B
KakoM OTHOMmMEHMHM CTOpPoHAa BC aemmTcd mpsMoi, KOTopas mpo-
XONHT yepe3 TOUKE A m M?

m
OTtBeTt: o
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§ 13. O6pa3nbl pemeHHHA BapHAHTOB KOHKYPCHBIX 3ajaHMA

4. Pemmarp HEpaBEHCTBO
log, (4" + 1) + log(f“) 3=22,8.
Orser: (— ®; log, (V3 — 1)1U [1,5 + =).

5. B xaxkmx mpepesax H3MEHSETCS CKOPOCTb TOYKH, JBHXY-
me¥cd paBHOMEPHO MO NpPSMOHM, €CJIM H3BECTHO, YTO NpH yBe-
JINUEHAH CKOPOCTH Ha 3 M/C IPOMEXYTOK BPEMEHH, B TEUECHHE
KOTOPOrO 3Ta TOYKAa NPOXOAMT paccrogHHE 630 M, COKpamaercs
He MeHee yeM Ha 1 ¢ m He BGonee uem Ha 280 c?

Orser: 1,5 M/c < v< 42 M/c.

x=1

6. Pemmrs ypasnenme 2 — 2% -6 (2" - ZL) = 1.

Otser: 1.
7. PemmTey ypaBHEHHme

1 2 6

2 + 2 - 2 .
X=2x+2 x“=-=2x+3 xX‘—2x+ 4

OTser: 1.

Bapuanr 12
1. PemmTh cucTeMy ypaBHEeHHH
V2x +y+1 —Vx+y=1,
{3x + 2y =4,

Orser: (2; -1).
2. PemmTh HEpaBEHCTBO

x-1

(V3 + 2" = (V5 - 2)**L,
Otser: [—2; —1) U [1; + »).

3. INaccaxmp, exymmid ¥3 ropoga A B ropoa B, monoBEHY
OyTH exan aBTo0ycoM, a ApYryio IOJOBHHY — aBTOMOOHJIEM.
Ecyma 6: Bech mMyTh OH €XaJt aBTo0yCOM, TC IJIS ITOrC OH MOTPATHAI
6u B 1,5 pasa 6oabme BpeMerM. CymMTas, 4T0 CKOPOCTh aBTOOYyCa
H aBTOMOOWIS IOCTOSHHKE, ONPENETHTb, BO CKOJIBKO pa3 CKOPOCTb
aBToMobmig Gosbme CKOpOCTH aBTOOyCa.

Orser: B 3 pa3sa.
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§ 13. Ob6pa3nnl pemieHHA BapHAHTOB KOHKYPCHBIX 3ajAaHHMA

4. Pemmmrs ypasrenme log, (4 + 4) = x + log, (2**' — 3).

OTser: 2.

5. Konyc, ofpa3syiomas KOTOpOrO HAKJOHEHA K ILUIOCKOCTH
OCHOBaHHMS NOA YIJIOM «a, BomcaH B map. O6beM KOHyca paBseH
V. Haétre obbem mapa.

Otser: —— .
28in acos a

6. PemmTs ypaBHEHHE 1 — sin*x — %cos‘x =0.

OTser: %+nk; :%+nn, k m n — pesmle.

7. Halitm ne#CTBATEIbHHE KODHH ypaBHCHHAS
x=25*+(x-1,9*=1.
OrBer: 1,5; 2,5.

Bapuanr 13
1. PemaTh CHCTEMY ypaBHEHMMA

x+y+vVx+y =20,
x%+ y? = 136.

Pewenne.

O6o3naumm Vx +y = ¢, t = 0. Torna nepsoe ypaBHEHHE CH-
CTEMH NpHHUMAET BHA (2 +1—20=0m 1= 4.

CnenoBaTesbHO, NaHHad CACTEMA PABHOCHIbHA CHCTEME

Vx +y =4,
x2+ y* = 136.
Torma
x+y=16, x+y=16,
(x + y)* — 2xy = 136; xy = 60;
x =10, _— x =6,
y=6 y=1

Orser: (10; 6), (6; 10).
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§ 13. O6pa3nnbl peumieAHA BapHAHTOB KOHKYPCHBIX 3ajAaHMH

1 1
2. PemmaTh HEpPAaBEHCTBO gx + 1 —lgx >1.
Pelenne.
O6o3naunm Ig x = t. Torna % - t_-%—l -1>0,
t—1—t—t*+1t ti—-t+1
> — <
T % Fu-pn <@
0<t<1, 0<lgx<1,
1<x<10.
Orser: (1; 10).

3. B Teuenme roma 3aBOX OBAXAK YBEJHUMBAJ BHITYCK IPO-
AYKOUA HA OOHO H TO X€ YHCIO mpoueHToB. Hadtu 310 umCNO,
€CJIA H3BECTHO, YTO B Hayajie roaa 3aBOA BHITYCKas 600 u3mesini,
a B KOHIIE I'Oa CTaJl BHITYCKATh €XEMECIYHO 726 M3ACIHMH.

Pelwsenne.
IMpmmernM ¢GoOpMyTy «CIOXKHBX NPOLEHTOB»

A = A, (1 + Tlc;_o) npa A, =600, n =2, A = 726.

2
[Nosryuaem ypaBHeHEE 600 (1 + T&) = 726.

2
Torma (1 + T&) = % H, YUYATHBag, uTO0 p >0, AMeeM

p _11  p _ 1 -
I1+700=10° 100~ 10’ P=10

Otser: 10%.
. _sinx _

4. Pemmth ypaBHeHue ctgx + I +cosx = 2.
Pewenne.

Cos x sin x
Hmeem — = 2,

sin x 1+ cosx

cos x + cos’x + sin’x 1+cosx
sinx(1+cosx) ~ 7 sinx(1+cosx) 7
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§ 13. O6pasnnl pemenHiA BapHAHTOB KOHKYPCHBIX 3aAaHHH
l —

sin x
cosx # — 1;

’ sin x =

’

[ SAT

x=(—1"" —+Jm, n€Z

Orser: (—1)" -~ +Jm, neEZz.

S. PemmuTh ypaBHeHHE
Ix—2] +|x—-3| +|2x—-8] -9=0.

Peluenne.

IpuMeHsgs METOX WHTEPBAJIOB, PACKPHBAEM 3HAKH MOXYJid.
1) x = 4. YpaBHEHHE NPAHAMAET BHJ

X=2+x—-3+2x—-8-9=0.
Torma x = §,5.
2) 3<x<4, Torma
X—2+x-3—-2x+8—-9=0, Ox =6.

YpasaeHHe He mMeeT KOpHEH HA HHTEpBajae [3; 4).

I 2<sx<3.UIMeeM x—-2—-x+3-2x+8-9=0,x=0.
Haiinernoe 3paueHme x HE YNOBJETBOPSET YCJOBHIO X € [2; 3).

4) x<2, Torma —x+2—-x+3-2x+8—-9=0, x=1.

OTseT: 5,5; 1.

6. BuunciaTs (\ﬂogza + log281 —log,3 ) - log,, 2.
Pewenne.
(\/log2 3+ log2 81 - log, 3 ) ‘logy,2 =

= (Vlog?3 + log, 16 — log,81 — log, 3) - log,,2 =

= (Vlogi3 — 4log,3 + 4 — log, 3) log,,2 =

= (V(log,3 — 2)° — log, 3) - log,,2 =



§ 13. O6pa3nbl pemeHHA BAPHAHTOB KOHKYPCHBIX 3aAaHHH

—log,3 —log,3 2-2log,3 _

log, % 1-—1log,3

OTBer: 2.

7. ITapannenorpaMM, nepMMeTrp KOTOPOro 44 cM, pasfejieH
OHArOHAJISMM Ha YETHpE TPEYroJibHMKA. PasHocTh Mexay nepm-
METPAMH ABYX CMEXHHX TPEYrOJbHMKOB paBHa 6 cM. Hailitu
CTOPOHH HapasuliesiorpamMma.

B Cc
Pewenne.
B pmamHOM mnapasLiesorpaMme Q
ABCD (pac. 68)
AD + AB =122 cm. A D
P, op = Pyios = AD — AB = 6 cm. Puc. 68
Pemasg cucreMy ypaBHEHMH
AD + AB =22,
AD - AB =6,
nosyyaeM AD = 14 cM, AB=8 cMm.
OTBer: 14 cM, 8 cM.
Bapuaur 14
1. PemmTs ypasmemme sin®x + cos®x = %
nk
OTser: 7 + 2 keEZ.

2. B nmapamnenorpamme ABCD BemmumHa yriia BAD pasHa

g , AB = 3 cM. Bmccekrpuca yria A TepeceKaeT CTOpOHY BC B
Touke E. Haiitm miomanp TpeyronbHmka ABE.
OTtser: %—

3. PemmTs ypaBHEHHE
Ix+ 1] —Ix|+3I|x—-1|—-2|x—2| =|x+2].
Otser: (— »; —2]1UJ [2; + =).
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§ 13. O6pa3nsl pemleHHH BAaPHAHTOS KOHKYPCHBIX 3aAaHHH
sin 60°

. 4 co 4 co "

sin” 15° —cos” 15

4. Buyucanrs 2 sin 15° cos 15° +

OtBer: —

N =

S. PemuTbh cucreMy ypaBHEHHH

\/% = VIFy + VXY,

‘?"y’i = ViFy - Vi—y.

OTset: (5; 4).
6. PemaThs ypaBHEHHME

+ 24 +
x*log, (31—0)‘) - x?log,,(2+3x) = x*— 4 + 2log 5 (ax_]l(_l)x_g)

Orser: 2; 1.

7. B nauazne roga B cOeperaTesibHyIC KacCy Ha KHEXKY OhUIO
BHECEeHO 1640 py6., a B KOHIle roga B3sSTO ¢ KHHXKH 882 py0.
Eme uepe3 rox Ha KHMXKE CHOBA 0Ka3anoch 882 py6. Ckosbko
IpOUEHTOB HAUYKCALIOT B cOeperaTesbHoN Kacce B rog?

Otser: 59%.

Bapuanr 15

1. o oxpyXHOCTM pamMyca R paBHOMEPHO IBHXYTCH B
ONHOM HanpapjeHnAu ABe TOYKH. OAHA M3 HEX AeJaeT MOJIHBIH
06opoT Ha t ¢ OGHCTpee BTOPOM M BpeMs MeXAy HOCTENOBATE/Ib-
HBHMHA BCTpeuaMu paBHO T. OmpenenmTh CKOPOCTH 3THX TOYEK.

Omser: I(VE + 4Tt +10) 1(Vi*+4T1 - )
TBET: 2Tt ; 2Tt :
2. PemnTh ypaBHEHHE

log, x - log, (x — 3) + 1 = log, (x* — 3x).

OtBer: S.

log, —(—
Bx =6

3. PemmaTbh HEPABEHCTBO 5 >2S5.

Orser: (%, 1) U @2; e).
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§ 13. O6pa3nbl pemednii BapHAHTOB KOHKYPCHBIX 3aAaHMA

4. PemmaTs ypaBHEHME oS 3x + sin x - sin 2x = 0.

Omser: = + n; -+ 2 k
BeT: 5 +xn; o+, n Bk — neme.
5. PemmTs cacreMy ypaBHeHmik
x+y=3,
x+yt=17.

Otser: (2; 1), (1; 2).
6. Pemmth ypaBHEHHE
B=-x)VS-x+(x-3)Vx—-3 _
V5—x +Vx -3 -

2.

OTtser: 3; 5.

7. Ilnomaap NpIMOYroIbBHOIO TPEYTOJIbHMKA PaBHA S, ONHH
HM3 OCTpHX yr/IoB paBeH a. HaliTm mepmmeTp TpeyrosibHEKA.
V28 (cosa + sina + 1)

vsin a cos a

OTser:

Bapuanr 16

1. JaH mapa/uiesiorpaMM, B KOTOPOM BEJIMUMHEA OCTPOro yria
paBEa 60°. Hattm orsEOmEHMEe IMH CTOPOH ‘mapaJjuiesiorpamMma,

€CJIH OTHOIIEHHE KBAaJPATOB JUIMH JUAroHajaed paBHO —:1;
Orser: 1:1.
2. Pemmre cacTreMy ypaBHEHmH
[x*+y* = 35,
lxy (x + y) = 30.
Orser: (2; 3), (3; 2).
3. PemmTts HepaBencrso log, (x + 1) >log_,, i6.
OTser: (— %; 0) U @35 + =).
4. PemmaTy ypaBHEHHE
Ix—=2] -3 |2x—1| +513x - 2| =4.

1.9
OTser: 20 8"
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§ 13. O6pa3ubl pemeHHA BAPMAHTOB KOHKYPCHBIX 3ajaHHH

7 3 7 - 3
5. Pemmrs ypaBHeHHE Sin X cOS X — COS X sin” x = COS 2x.

 / n
Orser: 2 + >
6. Tlo nByM OKpDYyXHOCTSM DaBHHX ZMAaMETPOB PaBHOMEDPHO
BpamawTcy ABe TOUkM. ONHA M3 HUX COBEPIMAET MOMHBMA 06opoT
Ha 5 c OHcTpee, yeM apyras, u NOJITOMY YCIOEBAaeT CAENATh B
1 MEr Ha oBa oBopora Gombme. CKoAbKO OGOPOTOB B MMHYTY
coBepmaer Kaxjad Touka?

OTBet: 6 06/M, 4 o6/M.

, n€Z.

) = Va'.

w R
FNE]

7. PemaTs ypaBHEHHE (( V2T ); i
Orser: 10.

Bapmaur 17
1. Haittu Bce 3HaueHMs NapaMerpa a, OpH KOTOPHX QyHKIHUS

f(x)=(123—1

x>+ (a— 1) x* + 2x + 5 Bo3pacraer Ha R.

Qysekums y = f(x) Bo3pacraer Ha R, ecy 1y1d BCeX AEHCT-
BHTEJIbHHX 3HayeHEH x f'(x) = 0.

ff)=@-1)x*+2(@-1)x+2.

Ilpu a=1 f'(x)=2>0. CrenoBaresbHO, 3HaYEHAE a = 1
NPHHAJUIEXAT ACKOMOMY MHOXECTBY.

MIpua= -1 f'(x)=— 4x + 2, cnepoBaTeyabHO, @ = — 1 He
OPHHA/UIEXAT MCKOMOMY MHOXECTBY.

IMpm a# +1 f'(x) — xBagparAunas ¢ynkuus. OHA mpH-
HEMaeT HeoTpHUATesIbHHE 3HAYEHAs IPH BCEX X, ecyia D <0 m
a@-1>0.

D @-1yp-2@-1)=-a-2+s.
Hmeem:
—a?-2a+3<0, [a*+2a-3=0,
@ -1>0; @ -1>0;
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§ 13. O6pa3nsl pemeHMA BapHaHTOB KOHKYPCHBIX 3aAaHHA

[as—3,
azl [a$—3,

a>1, a>1.
a<-—1;

O6benuunB HalificHHHE 3HAYEHHS IS @, HOJY4YHM
OrBer: a< -3 mwmaz1.

2. Uncna x, y, z (B yKasaHHOM nopsake) ofpasyioT reoMer-

PHUECKYIO HPOrpecCHio, a udMcia X +y, y + z, x + z — apacdme-
THYeCKyl0. HaliTe 3HaMeHaTe/ b reOMETPHUYECKOM NPOTPEcCHH.

Ilycth ¢ — HACKOMHE 3HAMEHATEJNb IEOMETPHYECKOHM mpo-

rpeccen. Torma y = xq, z = x¢?, x # 0.

apadMeTHUeCKOM mporpeccHd, T0 y + z =

Tak xak x +y, y+ 2, x + z — DOC/IENOBATEJbHNE YWICHH
x+y)+(x+2)
2 .

Torma 2x =y +1z, 2x=x¢+ x¢*, 2=q+ ¢,
F+q—-2=0,¢g=1mmqg=—2.
OmBer: ¢=1 mwmH g= — 2.

2?-10x43
3. Pemmrs ypasHeHEe |x — 3| =1,
Pewenne.
JlaHHOE ypaBHEHHE DAaBHOCHJIBHO COBOKYIHOCTH
x—-3=1,
x—-3=-1,
3x2-10x + 3 =0,
x—3=#0.
Toraa
[x = 4,
X =
’ X =4,
|:x =3, x=2,
1
X = 5 ) x = l
3
x # 3;
OTtser: 4; 2; 1 .



§ 13. O6pa3nsl pemeHUH BapHAaHTOB XROHKYPCHBIX 3aAaHHA

4. PemmTsb BHEHHE 6 cos” 2x + 2_sin3 Zx cos 4x
) ypa 3cos 2x — sin2x ’

Peluenne.
JaHHOE ypaBHEHHE DPAaBHOCHJIBHO CHCTEME

6 cos® 2x + 2 sin® 2x = cos 4x (3 cos 2x — sin 2x),
tg 2x # 3.

PemwnM ypaBHEHHE CHACTEMH:
6 cos® 2x + 2 sin® 2x = (cos® 2x — sin? 2x)(3 cos 2x — sin 2x),
sin®2x + 3 sin® 2x cos 2x + sin 2x cos? 2x + 3 cos’ 2x = 0,
sin 2x (sin? 2x + cos? 2x) + 3 cos 2x (sin? 2x + cos?2x) = 0,
sin2x + 3cos2x =0, tg2x = — 3.

k
CrnenoBaTesnbHO, X = —%arctg3+n—, kEZ
Orser: —%arctg3+n—2k, ke Z.

S. PemmTb cHCTEMY ypaBHECHHMIA

{x’+x’y’+y’= 17,

xy+x+y=35.
Pewenne.
O6o3gaueM x + y=a, xy = b.
X+ Y=(x+y)(x*+ y'= xy) = (x + y)((x + y)*~ 3xy) = a(a’~ 3b).
Torma nanHas CACTEMAa NPHHAMAET BHJ

a(@-3b)+b =17,
a+b=35.

Hmeem:

@+ b -3ab=17, (a+ b)(a@®—ab+ V) —3ab=17,
at+b=35; at+bdb=235;

5(a@*—ab+ b)) - 3ab=11,
a+b=235;
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§ 13. O6pa3ybl pemeHNA BapHAHTOB KOHKYPCHBIX 3ajaHMH

{5 ((a + b)* — 3ab) — 3ab = 17,

at+b=35;

125 — 15ab - 3ab =117, ab=6,
at+b=235; a+b=35;

a=3, — a=2,
b=2 b=3.
CrnenoBaTesIbHO, MCXOAHAs CACTEMA PaBHOCHIbHA COBOKYTI-
HOCTH

x+y=3, T xX+y=2,
xy=2 xy = 3.

IlepBas m3 nmoJyuyeHHBX CACTEM HMEET ABa pemeHHAs: (2; 1)
m (1; 2), BTOpas CACTEMAa PEMEHHNA HE MMEET.

OtBet: (2; 1), (1; 2).

6. B xoHyc ¢ pagmycoM OCHOBAaHHMS R H YIJIOM a MEXIY
oOpasyomedi KOHyca H €ro BHCOTOM BOMCAH LHIMHAD TaK, YTO
ero 6OKOBag NOBEPXHOCTh OTHOCHTCS K BGOKOBOM MOBEPXHOCTH
KOHYyca, kKaKk m:n. Hars obbeM muimeIpa.

B

Pelexne.

AABC — oceBoe CEYEeHHE NAHHOIO
KOHYca, npsMOYroiibHRK MNKE — oce-
BOE C€YCHHE BIMCAHHOIO B HErNO IHMJIAH-
opa (pmc. 69). N F \K

BO — BHcoTa KOHyca, OA — pa-
amyc ero ocHosagmg. [To yciaosmio

LABO =a, OA =R.

Torna obpasyiomas KOHYca
R A MO EC
lr_AB_SEZ’H_BO_RCtga’ Prc. 69

GoxoBas IOBEPXHOCTh KOHYca S, = TRI.

[Tycrs pagmyc ocHOBaEWS mMWIMEAPA FN = r, BHCOTa IAIHMH-
apa FO = h. Torma 6oxoBas NOBEPXHOCTb MEUTMHApA S, = 27rh.
Mo ycnosmio S, _ Tk _ 2k _m

y S, " mRl - Rl ~
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§ 13. O6pa3nnl pemieHHH BAapHAHTOB KROHKYPCHBIX 3aAaHHHA

mRI mR? mR?
rh = = - , h=—""7—.
2n 2nsina 2rnsina

U3 ABFN: BF = rctga. Torna
h=H —rctga = Rctga — rctga.

mR?

Zrmsina = Rctga —rctga,

CaepoBaTesbHO,

mR? = 2rRn cos a — 2r >n cos a,
2r2ncosa — 2rRncosa + mR*= 0,

2
mR” _ (1
ncosa

2r:—2rR +

Ha#nem xOpHE mosyyeHHOrO KBaApPaTHOIO ypaBHEHHS (1):
2 ,
D _ g l’"R__=R2(1 2 ),

4 ncosa ncosa
RtRVl— 2m _ R(ltvl— Zm )
- ncosa _ ncosa
2 2

O6bvem mawmenpa V=nr®h=m-r-rh=

\

2m
R(li 1~ Scosa J mR?

= 2 ' 2nsina=

ncosa

erR’(l:t |- _2m )

4nsina

2m \
ncosa

nmR’(l_t 1 -

4n sin a

OTser:
7. PemmaTs ypaBHEHME

log_, . (%2&! + cosx—sinzx—\/‘z—sinx) =2.

263



§ 13. O6pa3nml pemesH# BapHMAaHTOB KOHKYPCHBIX 3ajaHHf

Peiwuenne.
JaHHOE ypaBHEHRHME DABHOCHJIbHO CHCTEME

sin 2x . .
3 + cos x — sin?x — V2 sin x = cos?x,

0<cosx<l1.
PemnM ypaBHEHHE CHCTEMML:
V2 sin x cos x + cos x — sin®x — cos?x — V2 sinx = 0,
V2 sinx cos x — V2 sinx + cosx —1 =0,
v2sinx(cosx —1) + (cosx — 1) =0,
(cosx — 1)(V2sinx + 1) =0,
cosx =1,
sin x = —7!2-.
KopHr nepBOoro ypaBHEHHS NOJIyYEHHOM COBOKYIHOCTH HE

YAOBJIETBOPLIOT YC.TOBHIO 0 <cosx < 1.
KopHr BTOpOrO vpaBHEHHS 3aMMIIEM B BHAE COBOKYITHOCTH

x=—§+2nk, ke 2z,

Sn

X=T + 21k, kEZ.

YumrhBag, 4To 0<cosx<1,
OOJTy4aeM
n

OTBer: — 2

+ 21k, kK€ Z.

Bapuanr 18

1. W306pasaTs MHOXECTBO
pemeHH# CACTEMH HEPaBEHCTB Ha
KOOPOIMHATHOM ILIOCKOCTH:

[4x* - 4x -3 <0, X
B2
At

\

Puc. 70
Orser: puc. 7C. ¢
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§ 13. Obpasunl pemeHMA BapradTOB KOHKYHCHBIX 3apaHHA

2. Ha#tre mnomane tpeyrosbHuxa ABC, ecia LACB = 30°,
AC = BC m nepEMETp TPEyTrOJIbHMKA PAaBEH S.

OtBer: ——— 25 5 -
42+V2-v3 )
3. Pemmth ypasgeHHE (X + 1) log:x + 4xlog,« — 16 = 0.

OTser: 3; 81"
4. Pemmats ypaBHenme sin (7 tg x) + cos (wtgx) = 1.
Otser: arctg 2k + nn; arctg (21 + %) +m,

k, n, [, m — nenne.
S. [Ipm xaxkux 3HAYEHASX OApaMeTpa a rpaduk (PyHKIHH

3

y= ; nepecekaeT och abCcuucc mox yriaoMm a = % xord 6
B O0HOM Touke?
OrBer: a = 4.
VX + ill: Vx-ior—
6. Pemmts ypasmenme 2 (2 *)»* — V16 =0.

Orser: 9.

7. Cpeon 11 wieHOB apAPMETHUYECKOM IPOrpeCCHE MEPBHIM,
OSTHA A OXMHHAANNATHYA SBISIOTCS OOCIEAOBATEIHHHME WICHAMHA

reoMeTpaueckod mporpeccmd. Ha#ta 3Ty mporpeccmio, ecm ee
nepBHM WIEH PaBEH 24.

OtBer: q,=24; d =3
wm q =24; d =0.

Bapuaur 19

1. Ha xoopausaTHO# 1L1O-
CKOCTH H300pa3uTh MHOXECTBO
pemeHAA CHCTEMH HEpPAaBEHCTB

2 0,

< =

< -

vw

x + 3.

OtBet: puc. 71.




§ 13. O6pa3nx penieAMH BapHAHTOB KOHKYPCHBIX 3ajaHMM

1
2. Ymcna xy, x%, y IBJIFIOTCH TOCJENOBATEIbHRIMHA Wie-

HAMH IE€OMETPHYECKOM mperpecced, a ymcaa log (y + 1), — %,
log, (2 — y) — mocienoBaTe/ibHHE WIEHH apAPMETHYECKOM mpo-
rpeccem. Hadiru x, y.

Otser: x=—;, y=1.

3. PemmTs ypaBHEHHE |X| “om g
Orser: — 1; 1; 2.
4. Pemmth ypaBHEHHE

sin 2x = sin* x + cos* x.

Orser: %Q-arcsm(ﬁ— 1)+1’22, nez.

5. Ilpm xakux 3HAUYEeHALX q B b mpaMag y = 7x — 2 Kacaercd
rpadmxa Gysknma y = ax’+ bx + 1 B Touke A (1; 5)?
Oteer: a=3, b= 1.

6. B xoHyc, 00pa3yiomas KOTOPOro HaxXJOHEHA K ILIOCKOCTH
OCHOBAHWS IIOA yIJIOM a, BOMCaH map. Halta oTHOmerne 06beMOB
mapa # KOHyca.

Orteer: 4 tg’ % ctg a.

7. Pemmrs ypasmenue log, (125x) - logi, x = 1.

.
Otser: 3; 625
Bapuanr 20

1. Pemnar cacreMy ypaBHeHAHM

5x2 — 6xy + 5y = 29,
7x% — 8xy + 7y* = 43.

OTBer: (3; 2), (-3; -2), (2; 3), (-2; -3).
2. PemmTs ypaBHeHme 25 * =5+ 4x*°,
OTser: 10.
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§ 13. O6pa3nbl pemeHnHi BapMaHTOB KOHKYPCHBIX 3aAaHHHA

3. Uncno uieHOB reoMeTpAUecKoi mporpeccuu usraoe. Cym-
Ma BCEX ee WIEHOB B Tpu pa3a Gojbme CyMMH 2€ WIEHOB,
MMEIOMMUX HeYETHHE HoMepa. HaiTm 3maMeHaTess OPOTpecCHd.

Orser: 2.
4. Pemmnrs ypasuenme Vlog, V3x = — log, 5.

1

Orser: 25

5. PemnTh ypaBHeHMe Sin x sin 2x sin 3x = % sin 4x.
nk 7w =nn

OTBeT: 2 3 +—4—, k, n — ueame.

2
x x— 3 &=2

6. PemnTs HepaBeHcTBO 4° — 2 %7 4 83 > 52.

Orset: (3; + »).

7. B map pagmyca R BOMCaHa NMHApaMHAa, OCHOBAHHEM XO-
TOPOX 4B/19€TCS NPEAMOYIOJbHHEK C OCTPHIM YIVIOM G MEXIY €ro
auaroHasngMu. Bokosoe pebpo mapamMmgn o6pasyer ¢ IUIOCKOCTHIO
OCHOBAHWSE yron ¢. Haittu oObeM mMpamMuam.

2

3Rssin’2<ptg¢ sin a.

OtBer:

Bapmanr 21
1. [Ipu kakux 3HAYeHWIX MAPAMETPA A& ypaBHECHHE
25 -(a—4)5—-2a*+10a—-12=0
HE HMMeeT JeHCTBMTEJIbHHX KOpDHE#?
Pewenne.

ITpom3semem 3ameny S* =y, y>0. Torma monyyaeM KBag-
paTHoe ypaBHEHHME

y—(a—4)y—2a*+10a-12=0.

OTcyTCTBHME KOpPHEH Y HCXOTHONO YpaBHEHHS O0eCmeuMBaIOT
clenyomue Cayyan:

1) KBajgpaTHOE ypaBHEHHE HE HMEET KOpHEH;
2) oba KOpHS y, H y, OTPHIIATENbHH;
3) 06a KOpHS paBHH HYJIO;
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§ 13. O6paigel pemieHMA BapHMAaHTOB KOHKYPCHBIX 3aAaHHH

4) om:is XOpEHb PaBeH HYJO, APYrod — OTPANATEIbHBIN.
HOng cayyas 1) mMeeM
D= (a— 4)*-4(-2a*+ 10a - 12)<0,
94° — 48a + 64 <0, (3a-—8)*<0.

CnenoBaTenbHEO, ITOT CAy4Yyall He BHIOJHEETCS HH IOPA KAaKAX
3HAUYCHASX 4.

Cnayua# 2) mMeer MecTo, €C/iM BHIIOJIHEETCE CHCTEMA HEpa-
BEHCTB

D=0,
.V1+,V2<0»
»y,>0.

Ilnd nasHoro ypasmesms D = 0 mpd Bcex 3HayeHmsx a. 1o
Teopeme Bmera y, +y,=a— 4, yy, = — 24° + 10a — 12. Torma

a—4<0, a<4
! <a<a3.
{—2a’+10a—12>o; {2<a<3; 2<a<3

Cnyua#t 3) uMeer MeCTO, ecyH
a—4=0,
—-2a*+10a—-12=0,

YTO HE BHIOJHIETCS HHM NPH KAKAX 4.

Cayuait 4) mMeer MECTO, eciH
a—4<0,

-2+ 10a-12=0,

YTO BHIIOJHSETCS NpA @ = 2 WIH a = J.
CobepeM mOMyueHHHE PE3yIbTATH B
OtBer: 2<a<3.
2. Pemmare HepaseHcTBO log,,log,log, 9 > 0.

Peiuenne.
Hmeem: 0<log,log,_,9<1,

1<log,_,9<2, log _,x—1<log _,9<log _ (x— 1)

IocnexHee HEPaBEHCTBO DPABHOCHIBHO COBOKYIHOCTH JABYX
CHCTEM:
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§ 13. Ob6pa3nsl pemeHHAi BapHAHTOB KOHKYPCHKIX 3aAaHHHA

Jx—l>1, 0<x—-1<i,
x—1<9, WM xX=-1>9,
lx-1)*>9 (x — 1)*<9,
x>2
’ 0<x<2,
x:lol’ >3 %810 x>10, 1)
[x—1<-'3 (x = 1)?<9.

Ileppas cmcremMa COBOKYmMHOCTH (1) HMEET MECTO MpH
4<x <10, BTOpas CACTEMa pPCIICHHMA HE HMEET.

OTtser: (4; 10).

3. PemmTh ypaBHEHEE Sin (Wm%_) =x*-2V3x+4.

Pelwuetine.
IlepemameM naHHOE ypaBHEHHE B TAaKOM BHAE:

sin(—zf\%)=(x—\/3_)2+!. o)
OueBngHO, IpA BCEX 3HAUYCHAEX X
sin (2”—‘73_) <1, (x-v3)2+1=1.

CnenosaTe/sbHO, PaBEHCTBO (1) EMeeT MECTO mpH

. mx | _
sin 2V3 =1,
x=-vV3)+1=1.

BTOopoe ypaBHEHHE NOyYEHHOM CHCTEMH HMEET ¢AMHCTBEH-
HEA KOPEHDb X = V3, SBAMIOIMACS TAKXE KODHEM MEPBOTO ypas-
HEHAd,

Otser: V3.
4. PemuTh CACTEMYy YpaBHCHHH

x+y+z=9,
L1, 1
x y z
xy+yz+zx =217.
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3 13. O6pasnbl pemieHHA BapHAHTOB KOHKYPCHBIX 3aAaHHMA

Pewenne.

IlepenmmeM NaHHYIO CHCTEMY YDAaBHEHMA B TaKOM BHJAE:
[ x+y+z=09,
lyz +xz+xy _

xyz -
lxy+yz+z.x=27.

CJ’ICI!OB&TCJH)HO, JaHHAd CACTEMa pAaBHOCHJIbHA CHCTEMC

r

Jx+y+z=9,
xy+yz+zx =217,
xyz = 27,

Torma x, y, z — KOpPHA KyOHUecKoro ypaBHEHHS
t*—9t2+27t—-27=0 wm (t—3)’=0.

CnepmoBaTenpHo, x =y =2z = 3.

Orser: (3; 3; 3).

5. Pemmth ypaBHEHmMe x*—4x*-1=0.-

Peiuenne.

OueBuaHO, uT0 X = 0 HEe IBASETCS KOPHEM AAHHOIO YpasB-
Herns. Torna, pasxesms o6e YaCTH €10 Ha X*, NOJyYrM ypaBHEHHE

1 — - — — = 0, paBHOCAIbHOE AAHHOMY.

= y. Umeem:

®” |-

IIpom3seneM 3ameHny

y'+4y—-1=0, Y+22+1 -2y +4y—-2=0,
O+ 1) -2(-1)>2=0,
PH1I-VZO-D))P+1+V2(y-1) =0,

Y+yv2 +1-v2=0.

JIACKpAMMHAHAT NEPBOIO ypaBHEHMS NOJYUEHHOHM COBOKYM-
HocTH D, =2 - 4(1 +V2) = —4V2 —2<0.

JIACKpMMHHAHT BTOPOrO ypaBHEHAS
D,=2-4(1-V2)=4V2-2>0w

[yz—y\/2_+l+\/2_=0,
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§ 13. O6pa3nb pelleHHH BAPHAHTOB KOHKYDCHBIX 3apAaHHMM

-VZxVav2 -2 VZ(-1xV2V2-1) _
= 5 =

y= 2

_—1xV2v2a -1

- V2~ :
CnenosarensHO, X = 1. V2
’ ’ y —1xV2vz-1

OTser: vz
T—1xVavz -1

6. [IBe OKpyXHOCTA
pagwycoB R ® r kaca-
JOTCd BHEmHEM o00pa-
3om. Haltre pagmyc ok-
PYXHOCTH, Kacawomencs
ABYX OAHHHX OKPYXHO-
cTeit 1 gx oOmed BHEm-
Hell KacaTeJIbHOM.

Peiuenne.

O, — UEHTp OKpyX-
HOCTH paguyca R, O, —
MEHTP OKPYXHOCTH pa- Puc. 72

anyca r, O — LEHTP OKPYXHOCTH MCKOMOIO paamyca x (puC. 72).
Torma 00,=R+r, 0OO=R+x, O,0=r+x.

A, B, C — TOYKH KAacaHdf J3SHHX TPEX OKPYXHOCTEH C
ux obmei# kacaresipHoM, O A =R, OB=x, O,C=r.

Iposenem O,M || KN || AC. Toraa
OM=R-r,ON=r-x, OK=R - x.
s AOMO, (LOMO, = 90°):
OM?*=002-0OM*=(R+r)? = (R—-r)*=4Rr,
O,M =2 VRr.
U3 AOKO (LOKO = 90°):
OK*=00?- OK*= (R + x)* - (R - x)*= 4Rx, OK =2 VRx.
N3 AO,NO (LO,NO = 90°):
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§ 13. O6pa3ns: pemeHHA BAPHAHTOB KOHKYPCHBIX 3ajAaHHH
ON?*=00%-0O,N*=(r+x)*— (r—x)*=4rx, ON =2 Vrx.
Torma KO + ON = KN = MO,,
2VRx +2Vrx =2VRr, Vx (VR + Vr) = VRr,

Rr
VRV

7. IlyaxT A HaxogmTcd B HIOJIE HAa PAacCTOSHHM 8 KM OT
NpSMOIMHEXHOro mocce. Ha mocce pacmosioxed OyHKT B. Us
A B B BHE3XaeT aBTOMOOWIb, KOTOPHM MOXeT BHOpaTh MapmpyT
OBAXEHAS WIA TOJBKO MO MNOMIO, WIH YAaCTHYHO MO NOM0, a
YaCTMYHO MmO mocce. M3BECTHO, YTO CKOPOCTH aBTOMOOWIS IO
mocce B 2 pasa Gosmme, ueM Mo moo, A
4 YTO JaXe IPK CAMOM YAaYHOM BHOOpe
MapmpyTa, HPOXOASIIEro U0 HOMIO H
Mo mocce, Ha 3TO YHWAEeT He MEHbIIE
BpPEMCHH, YEM HOTpCGyCTCﬂ, €CJIM €XaThb
HAOpSMHMK 1O mnosmo. HadtH, xaxoe
MaKCAMAJIbHOE  pacCTOSHME  MOXET
npoexaTtb aBTOMOOH/Ib, €C/IM €ro Map-
mpyT OyaeT NpPOXOAMTH MO MO0 M TIO
mocce. D c B

Puc. 73

OTB

Pewenne.

ITycte paccrosume ot A 00 B paBHO s (puc. 73). Paccrosane
AD oT myHKTa A A0 JOpPOrM MO YCJOBHIO paBHO 8 KM, s = 8.
C — Touka, B KOTOpOM aBTOMOOWIb BHE3XAET C MoJg Ha mOocce.
PaccMoTpuM TONBKO Cryuait, KOraa y4acrok aopors AC mo moumo
NPSMOJHHENHHMR, TaK KaK JI000M KPUBOIMHEWHBM MyTh OT A 10
C nnmuuee orpe3ka AC u TpeOyer 60/bmero BpEMEHH NBHXEHHS.
OueBnano, TOuxa C JEXAT MEXIY TOukamMu B m D.

IMycTs v — CKOPOCTb ABMXEHHS aBTOMOOmWIg o noymo. Toraa
O YCJIOBHIO % < ivg + %—Z—, s$AC+%CB.

Iycts CB = x. Torna BD=Vs — 64, DC=Vs?— 64 — x,
AC=VAD* + DC? = V64 + (Vs = 64 — x)*.
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§ 13. O6pa3ubl pemeHHA BapHAHTOB KOHKYPCHBIX 3aAaHHUH

HepaBencreo s < AC + %CB NPUMET BHJ

s < \/64+(\'s2—64—x)2 + -’zi
Torna s—is\[64+(\'s2—64 - x)%.
2
Tak xak s > =, 10 (s - i) < 64+ (Vs?— 64 — x)%,

2 2

2
s2—sx + "T < 64+52—64—2xVs2— 64 + x2,

2
3 +x(s—2Vs?-64)20,

4

x (x - %(2Vs2—64 —s)) =0.

[TonyyerHOEe HEpaBEHCTBO AOJIXHO BHIOJHSTHCE IPH BCEX
3HaueHNEX BEJUYAHH X, Onpepeadiomed nosoxeHme Touku C,
B KOTOPOK aBTOMOOW/Ib BHE3XAET C I0Jd HAa mOCCe.

Ing Toro, uToOH 3TO HEPABEHCTBO BHIIOJHSJIOCH NPH BCEX
x = 0, HeOOXOAMMO M JOCTATOYHO, YTOOH BHIIOJHSUIOCH YCJIOBHE

g(z\/s’—u—s)so.

Torna s =2Vs?—64, s?=4(s*— 64) u, yuynTHBag, 4TO
s = 8, nmonyyaem 8 € s < % CaenoBaTesbHO, MAKCHMAJIBHOE
pacCTOSHME, KOTOpPOE MOXET MNpOexaTh aBTOMOOHIbL, pAaBHO
18
16
OTser: 75— KM.

Bapuaut 22

1. Pemmrs nHepaBeHcTBO log.. . ., (x — 4) > 0.
Orser: (4; 3+ V2 ) U (5; + »).
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§ 13. O6pa3nsl pemeHHA BapHAHTOB KOHKYPCHBIX 3ajaHMA

2. [Ipm xaxk®mx 3HAYECHHWSIX NAPAMETPA d yPABHEHHE
36+ (@—-1)6"+a—-2a*=0
HMEET IBa NEHUCTBHTE/JbHHX DAa3/IMYHHNX KODHS?
OtBet: 2<a<3$.

3. Pemmrs ypaseemme sin'® x + cos® x = %gcos‘ 2x.
Orser: :% + 1’25 kEZ.

4. Pemmmrs ypaBHEHHE

1 1
4-3""2=3""2_22%"

OTser: 1,5.
5. B tpeyromsanke ABC LB = 60°, AD u CE — 06mccex-
TpACH yrioB A m C TpeyrosbHEMKAa. Halta cymmy
LCEB + LADB.

OTser: 180°.
6. Pemmrs cacreMy ypaBHEHHH

Vx+y +V3y+z =4,
VIy+z+Vz—x =35,
Vz—x +Vx+y=3.

Otset: (-1; 2; 3).

7. IIBa noesna BHEXay M OXHOBPEMEHHO B OMHOM HANpaBJICHAH
H3 ropoaoB A B B, pacnoJIOXEEEHHX HAa pacCTOSHMA 60 KM apyr
OT Apyra, A OgHOBpeMEHHO NmpmObume Ha crammmo C. Ecom 6u
ONMAH H3 HHEX YBEJHYAJ CKOPOCTb Ha 25 kM/u, a apyrod Ha
20 xM/4, TO OHM Takxe npEObuM 6n Ha craHmuio C OTHOBpe-
MEHHO, HO Ha 2 yaca paHbme. HaiTH CKOPOCTH HOE3I0B.

OTset: 50 kM/u, 40 xM/u.

Bapmanr 23
1. PemmTs ypasHeHme sin (7 sin x) + cos ( sinx) = 1.
T
6
n n k — meme.

OTBer: 7zn, (—1)" + nk,
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§ 13. O6pa3nsl pemeHAHA BapHAHTOB KOHKYPCHBIX 3aAaHHHA

2. B xBagpate ABCD Touka M gBa9€TCd CEPEAUHOM CTOPOHH
BC, O — rouxa nepeceuerns DM m AC. Hadre yron MOC.

OTBeT: arccos m

3. PemuTh cucreMy ypaBHeHMH

(x (y + z) = 20,
y(z+x)=18,
[z(x+y)= 14.

Otser: (4; 3; 2), (—4; —3; —2).
4. PemuTs HEpPAaBEHCTBO

log,_ (10x + 3) - log,q, (3x + 10) = 0.

Orser: (0; 0,1) U (1; + »).
5. Ilpr KakMX 3HAYEHHSX NAPAMETPA @ ypaBHEHHAE
(a@a-1)9-(2a-1)-3-1=0

AMEET ABa Pa3JAYHHX NEHCTBHTEIBHHX KOpDHH?

OtBer: a < — 3 .
2
6. PemuTs ypaBHEeHme (x — 2)"2" =(x—2)=%

OteeT: -3; 1; 2; 3; 4.

7. IBa 3KCKaBaTOpa POIOT TPAHIIECIO HABCTPEUY APYT APYTY
¥ 3aKaH4YMBAIOT pabory 3a 60 auedt. Ecim OW mepBBi 3KCKABATOP
npopaboras 18 aHeit, a ApyroA 16 gHEH, TO BMECTE OHH .PONLTH
6 60 M Tpanmen. Ecam OH HEpBHM 3KCKABATOP BHIOTHM %
BCell pabOTH BTOpOrO 3KCKaBaTopa, a BTOpoM 0,3 BCelt paGoTw
nepBoro, TO NepsoMy noHaaobmwioch OH HA 3Ty pabory Ha 6
aHe# Gonbme, yeM BTOpoMy. CKOMBKO METPOB B JAEHb IPOXOXHT
KaXOH# 3KCKaBaTop?

OTtser: 2 M/nmess; 1,5 M/peHs.

Bapuaut 24

1. [Isa Kpyra OHOIO M TONO X€ pagAyca R pacIoJIOXEHH
TaK, YTO HEHTP KAXAOr0 M3 HHX JIEXHAT Ha OKPYXHOCTH APYTOro.
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§ 13. O6pa3nbl pemeHHA BapMAHTOB KOHKYPCHBIX 3ajaHHH

Haitre pagmyc xpyra, BOHCAHHOrNO B OOMIYI0 YacTh 3THX KPYTOB
H Kacaollerocs UX JMHUHA EHTPOB.

3R

OTBer:

2. Ilpn xak®x 3HAYEHHMSIX NMAPAMETPA d YPAaBHEHHE
sin®x + cos®x = a
HMEET pemeHwe?

O'rse'r:%sasl.

3. Pemmts ypasmenme log,, 2 - log . 3=1.

Orser: (—1)"arcsin2 ~V*%"* + zn, n€ 2.

4. Penmts ypaBHEHHE (X — 3)‘2"’ =(x-3)*%

Otser: 2; 4; 5; 6.

5. Pemmts HepaseHCTBO log: (2 — x) — 8logy,s (2 —x) = 35.
Orser: (— »; 01U [1 = 2)

6. Pemmth cucreMy ypaBHEeHHH

x*+yt=1x,
®+y =1
omser: (1; 0), (L; L
\/_ \/_

7. OT NprECTaHA A K OpPACTAaHA B, HaxondmmExcd HAa pacCTo-
SHAA 12 KM, BHH3 IO TEYCHHIO PEKH OTXOXMT MOTOpDHAS JIOAKA,
CKOPOCTb KOTOPOM B Crosue# Boae v, = 6 km/4. OXHOBpEeMEHHO
C He#t 13 B B A BHXOOHT KaTep, CKOPOCTh KOTOPOrO B CTOSYEH
Boxe u, = 10 xM/u. Iloce MX BCTpeYM OHA MTHOBEHHO Da3BO-
pauymMBAaIOTCS M BO3BPAMAIOTCA K CBOMM INpAcTaHsM. OnpenemuTs
BCE BO3MOXHHE 3HAYCHHS CKOPOCTH TEYCHHS DEKH u, OpPH KO-
TOPHX JIOAKA NPUXOOAT B A HE paHbIIE, YEM Yepe3 4ac mocjie
BO3BpalIeHAsS KaTepa B B.

OTBeT: 2 < u<6.
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OteeTbl. Yxa3auma. Peiwuenms.

§1

1.84. Puc. 74. 1.85. Pac. 75. 1.86. Puc. 76. 1.87. Pnc. 77.
1.88. Puc. 78. 1.89. Pmc. 79. 1.90. Pmc. 80. 1.91. Pmc. 8l1.

y
y
é
-2 0
0 X
2
Puc. 74 Puc. 15
y
y
1
[1] X
0 X
/ -2
Puc. 76 Puc. 77
x?—1 [x]12—1
1.92. Pnc. 82. 1.93. Pnc. 83. Ykxa3anue. = =
Ix| —1 |x] —1

= (] _lxll)(—lxI' Ll x| +1 mpm x # = 1. 1.94. Pmc. 84.

Yxa3zanue. Obnacts onpeneseHAs JaHHOM DyHKIAA
D(y) = (= =; 0).
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OTBeTbl. YKazaaus. Pemenus.

y y
2 -4
0, x 0 X
Puc. 78 Puc. 719
y y
P S —r
0 X -1 0 x
-1 _— 1
Puc. 80 Puc. 81
y y

-N/, X :.1 0 :1 %

Puc. 82 Puc. 83
1.95. Puc. 85. 1.96. Puc. 86. 1.97. Puc. 87. 1.98. Puc. 88. 1.99.
Pac. 89. 1.100. Puc. 90. ¥Yxaszanue. |x — |x|| = |x| — x, TaK

KaK |x| = x. 1.103. Prc. 91. 1.104. Pnc. 92. 1.105. Purc. 93.

1.106. Pnc. 94. 1.107. Prc. 95. 1.108. Prc. 96. 1.109. Puc. 97.

1.112. 5§ wm -2. 1.113. 1 wm —4. 1.114. -2, wm 3, Wm

1 £V17
2

. 1.115. -1 mma —4. 1.116. -1, wm 0, wm 1, wm 2.
1.117. £2. 1.118. 4, wm -4, wm 0. 1.119. 0. 1.120. Her pe-
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OTtBeThl. YKa3anns. Pemenus.

y

c. 84 Puc. 85

Puc. 86 Puc. 87

Puc. 88 Puc. 89
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OTBeThbl. YKa3anus. Pemenus.

menmit. 1.121. 2 wim 2 * V8, 1.122. % nIE % 1.123. 1 wmm 5.
1.125. — 4 +v23. 1.126. —2+2V3 wm 4+ 2V2. 1.127. = 7.
y
0 X
-2
Puc. 90
y y
\ |«
2
0 ) ¢
1 0 1 ) ¢
4 \
Puc. 91 Puc. 92
1128, =3. 1.129. 5. 1.130. L wmm =1=YZ 131, 0, wm =1,
2 2
wm +2, wm *+3. 1.132. —1—-V5 wm 2. 1.133. :152_98
1.136. %. 1.137. 775 1.138. +3. 1.139. -8 wim —1, w 0. 1.140.
V3 wm 1. 1.141. _—3%— VAT o 1. 1.142. % _— —%. 1.143.

1 wm — V3. 1.144. 2 wm —%. 1.145. 2 wm — V4. 1.146. 2
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OTBeThl. YKazanus. Pemenns.

(R e e

/

Puc. 93
-v29 3+VI13

wm 3. 1.147. -~—2—— mm = . 1.148. + 2. 1.149. % —

2
%, w2 1152, 2 wm 2. 1.153. 0<x<6. 1.154. x = 3.

2 2 2
1.155. L mrm 7. 1156, 2 ww -3, wm —'—1;— V73 1157

1<x 2 wim3 < x < 4, 1.158. —2. 1.159. — 8 wm 12. 1.160.
—5<x<8 L16l. x 22 1.162. x < 1—71 1.163. Her pemenm.

1.164. -1 wm 2. 1.165. Her pememmit. 1.166. 1. 1.167. 3

3
1.168. -1. 1.169. * 4. 1.170. 2 wmm 2>, wm >V 1.171. -3

2 4
wm 2, wm Ii%— V65 1172, x< -3 wm x=3. L173.

—1-vV2 wm 1. 1.174. 1 wm 3 1175—4wm3,mm2m
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OTBeThl. YKa3zanug. Pemenus.

]

Puc. %4
2 1

. 1.176. -8, wm %, wm 4, wm 8. L1772, w2, wm 2.
L8l —2 < x <—%. 1.182. — 3<x<4. 1.183. 0<x<2. 1.184.
—1<x<2 LI8S. %sxss. 1.186. —%<x< - % 1.187.
-6<x< -3 wm —-2<x<1. 1.188. 0 < x < 3. 1.189.
<x<4. 1.190. —-1-V3<x<—-2 mwm —-2<x<-1+V5.

191. —%<x<1. 1.192. x<0 mwam x>2. 1.193. x = 0. 1.194.

11-V3T  _ 11+V57

2 x R 1.196. x < —

N |-

<1 mwm x> 3. 1.195.
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OTBeThl. YKazaausg. Pemenuns.

y=2x(x-1/2)

y=-2x(x-1/2)

Puc. 96
wim x = 5. 1.197. x — moboe. 1.198. x < — 1 wmm x = 0. 1.199.
x€1—V2 wmx=1, wm x =1+ V2. l.200.0<x<% ATHA
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OTBeTbl. YKa3anus. Pemenus.

y
] |
] ]
] ]
] ]
] ]
[} ]|
-2 o 12 X
] ]
0‘9’ .
2
Puc. 97
%<x<6. 1.201. x<—3 mm 1<x<5 wm x>5 1.202.
___1+3"§‘_sx<_v3'm —\/§'<x$—%,m———_1;ms

< x<V3, wm V3 <x < 2. 1.203. x<% wm x> 3. 1.204. x<%.

1.205. x<—1. 1.206. —5<x<3+2v2. 1.207. xs——g- WIH

x?%. 1.208. x<—1 mwm x>5. 1.209. x< — 1 mwm x = 0.

1.211. x<% wm x>3. 1.212, x<-2, wm —-2<x<0, wH

x>2. 1.213. x <0 wm 2 < x <3. 1.214. x<0. 1.215. x = 3.

2
1.216. x<—2 mwm x>0. 1.217. xs—% wm x =2 1.218.
x<—1 wm —1<x<0, wm x>1. 1.219. —%st% AwTHA

%sxs-t. 1.222. x<1. 1.223. —4<x<2 wm x =3 + ViT.
1.224. Her pemenmit. 1.225. x = >. 1.226. x — moboe. 1.227.

n N

x<—6 mm x>%. 1228 —1<x<1. 1.229. x< -4 wm
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OTBeThl. YKa3zaEug. Pemenuns.

x=2—-1. 1.230. x<—-4 mm x>0. 1.231. x > 1.232.

—6<x<6. 1.233. x<—2 mm x>2. 1.234. 4 -Vl <x<1.
1.235. — 1. 1.236. 4<x<6 mwm 6<x<8. 1.237. x<2, wm

x=3, wm x>4. 1.238. —2<x<3 wmn x = 3+T33 1.239.

—2<x<—%. 1.240. —5<x<—4wm —2<x S -2+ V3.

N | =

§2

2.20. x = 3. 2.2l.x=—g—. 2.22.x=—%. 223. x=3 wm
Xx=-3.224. x=9. 2.25. x = —1 mx=—%. 226 x= - 1.
227. x=21. 228, x=0. 231 x=gm x= —g. 2.32.

X=—4, W X=—-2, M x=—3—-V2, wm x= -3+ V2.

233. x=1 wm x = 3. 2.34. x=% wm x=2. 235 x=-1

wm x=3.236. x=—3am x=-1, A x =2, WM X = 6.
237. x=1.238. x=0mma x=1. 239. x=0 wm x = — 2,
_+‘/ __V
mx=zT66,mx=—2-2£.2.40.x=0mx=—2.
241. x=—-1. 242. x=—-2 am x=1. 243. x=-2 wm
x=—1,mmx=0, A x=1. 244, x=—-]1 wm x=1, &M
x=2, A x=4, 245 x=-3 wm x=-2, wm x=1,
wm x=2 248. x=0 mm x=%, A x=—3~:l6L3,
x=%7—3.2.49.x=—1mx=0,mx=——1—;—!’£_,
=#5_. 250. x=—3 wm x=1. 251. x=—4 mm
x=2. 252. x=-3 wm x=0. 2.53. x=5"2"’5_
x=5+2\,5_. 2.54.x=—1mx=6,mx=¥,
x=5+'97.2.5s.x=—7,wmx=—1,mmx=—4—3»’§“,

2
WM x=-4+3V3. 256. x=2 wm x=—7. 2.58. x=—1
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OT1BeThl. YKa3zaaus. Pemenuns.

wm x=12. 2.59. x=—4—-v2] mwm x=—4+V21. 2.60.
X=—5-V95 mm x=-5+V95. 261l. x=—4-V35 wm

x=—4+V5. 2.62. x=2 wm x =3, mm'x—s——z——sg,wm
S+vV

x=———82. 2.63. Her pemenwmit. 2.64.x=l WIH x=——l—.

2 2 12

2.65. x=—% wm x=2., 267. x=—-6 wm x=-4, LM
-15-v129 - 15+ +Vv129

=—————2—, WA x=———2———. 2.68. X=—8, ATHA

15 - 35 - V265 - 35 +V265

x=—7,mx=—~2—,mx=—.2i. 2.69.

-7-v1 -7+V73

X=—2, VI X=3, WA X=—_—, Il X=—_-——,

2 2
2.70. x = —3, WA x = 4, AWM x = —3—V21, wm x = —3+V21.

271, x=—-2 Wwm x=—%. 272. x=—4 WM x=35, WM

x=—-5-3V5, mm x=-5+3V3. 275. x=1 nm
%‘/sjwmx=—_3;—‘/3—.2.76.x—%mx=2.2.77.
—-11—- V105 -11 + V105
—_— VW X=——————,
2 2
2.78.x=-;-,mmx=2,mx=%,mx=3.2.79.x=2,m
x=ln.rmx=2—\’§",wmx=2+\/§_.2.80.x=7mmx=%.

28l. x=—-3-V15 wm x=-3+V15. 2.82. x=5-V31
3-vV159 3+vV159
Ty WM Xx=———. 2.83.

x=—1n.rmx=—%.2.84.x=\/2_+lmnx=—\/§'—1,m

x=vV2 -1, mmE x=1-v2, 2.85. x=1. 2.86. x=—1 wia
x=—3, wm x=3-v6, mm x=3+ V6. 2.87. x=l WA

1
X=5,mx=2,mx=

[V

wH x=5+V3l, wm x =

2
—11 -V —11 + V85
x=2.2.88.x=1mx=ig—i5,wm x=—1~1—61.
5-v21 5+ V21 -3-V5
280. x=——— A X=—""—, WIH X=—7-—"",
2 2 2
=——i;-—‘/5_. 292, x=2 WK x=4, Wwm x=-—]1, Wwm
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OTtBeThl. YKa3anus. Pemenuns.

%. 293, x=-3-V3 wm x=-3+V3, wm
1-V3 1+VS

- =2
7 o WM x=—) .2.94.x—3mx—3.2.95.

1- V3+V2-2V3 o x = LY~ V2-2v5

x=1wnwmx=

2 2
V5 +1-V2+2V5 Vi+1+V2+2V5
x = ) , WM X = 2 .
296. x=2-V2 wm x=2+ V2, mm x=—:l_2—13, A
x=—1+13. 297. x=3 wim x=—%. 298. x=0 wm
x=V2+1, mm x=-VvV2+1, wmm x=V3+1, wm x=
=-v3+1. 299 x=% A x=%l,
=7+ V137 _1 _1 _5—-V21
x = 22 . 2.101. x—2 WA x—2. 2.102. x = 2
wmx=5%2—l. 2103. x=3 wm x=5, wm x =9 — V66,
wm x =9+ v66. 2.104.x=%_97mx=—_116;97.

2105. x=1 mwm x=35. 2106 x=1 wm x=2, WM
-11-v113 -11+vVv113 1

s WmM x=————. 2.107. x =7 WM

x=2 WH x=3-2V2, wmm x=3+2V2. 2.108. x =1 wm

S—-ve6l

2 y

x=———. 2.110. x=1. 2.112. x=V3V2 -3 -2 mwm

X=—=-V3V2—-3-2.2113. x=2 wim x=3. 2.114. x = — 4.
2.115. x=3 v x=7. 2.116. x=—-1 wm x=3. 2.117.
x=0mwm x=1. 2.118. x=—2 wm x=3. 2.119. x=2 wmw
x=4,2120. x=2mwmM x=4.2.12l. x=-2am x= — 1, wm
x=0. 2.122. x=2 wm x=3. 2,124, x=s2 wmH x=—1-

CVE wm x=—1+v3 2125 x=1=Y5 1+V5

2 W X =
2.126. x=1, wimn x=ig, IR x=_—lﬂ. 2.127.

2 2
¥
2

x=4, 2109. x=-1 @ x=9, WM x= 2154

-V5 3vVil 3Vilr

X=-———— = ——

H X = 2 HIA 11 , HIH X 11

X =
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OTBeThl. YKa3zanus. PemeHHS.

2.128. x=11_ll‘/3—‘-sT W x=—lltl\/5—5—, AHE x=-1, wm
x=3. 2129, x=1 wm x=—%. 2.130. x=-1 wm x =2
2.131. x=l"2‘/ﬁ nm x=1~+2‘/ﬁ. 2133, x=5 wm
x=—%.2.134.x=4mmx=—4,mx=%,mx=—%.
2.135. x=0 wm x=:5—;‘/—3—, WA x=—52_‘/3—. 2.136.
x=-1 wm x=-4 2137 x=-3 wm x=0. 2138,
x=-3 mmx=0 2139 x=-3.2140. x=-5
§3

3.39. [—4; 21U [7; »). 3.40. [-7; —2]1U [2,5; 4]. 3.41.
(o= U (-4-1,5U(GS; ©). 3.42. [-8;11U [6; 2)U
U{3}. 343 (-»; —61UI[-1;3]. 3.44. (—%; 2|. 3.45.
(o —-4U3 -25U (%, 4|. 346. (-=; -5U
U (0; %) U @8; ). 347. (- o; —91U (%, 5] U@ =U
U {6}. 3.48. (—=; —4) U |- %; - 1) U (2; 10) U (10; ).
3.49. —%; %) U (% % U@ 49U (1) 351 (-2, -1) U
U@ »). 352 (—o;-7U(1;1)U(@2; »). 3.5
(—o; =3)U(—2; 4). 3.54. (—8;1). 3.55. (—; —2)U
U [1; ®). 3.56. (= 1; 5). 3.57. (- 33 2|. 3.58. (-e; =31 U
Ua,s21U13; 51 35, [-2;-vZ1UI-1 11U
u [»fz‘ JUBHUG = 300 -1 3 U HU
Ul ©). 361 (—o; -2)U[-Vv3;-11U@; v31U
U, oU{). 362 (-« -8)U(10U(Q; 8).
3.63. (% 2) U@ »). 3.65 (—»; —4]U 5 =) U{-3}.
288



OTBeThbl. YKa3zaaug. Pemenus.

3.66. (— »; —21U (6; =) U {1}. 3.67. (—==;-51U {1; 3}.
3.68. [1; 31U {-3;-1}. 3.69. (—»;-51U [-4;0]1U {2}.

3.70. {-1;3}. 371. (—o; -4UG; U {%} 3.72.

(o —21U 4 ) U 2}, 3.73. [-3; ‘""W] U

4
U [o; 1+4\/ﬁ] U@ 3714 (-3 -2)U(-2; -11U

U@ 31U {7}. 3.77. (- ;00U (1; »). 3.78. (-»; 0) U
U@ ). 3.79. (- o; —5) U (5; ). 3.80. (—4,5 -2) U

U @3; =). 3.81. (- =; —1) U (3; 7). 3.82. (— »; —1) U (1; ®).
383 (= —1)U (05 5| U (15 ®). 3.84. (- =; 0) U (16).
385 (—o; -4 U[-33)U [6; »). 3.86. [1; 31U (5; ).
387. (—»; -3)U(-2;3). 388 [-v2;00UQ; v21U
U (2; »). 3.89. (-5; 1)U (2; 3). 3.90. (-2;-1)U (2; 3).

391. [-4,-3)U [— %; o) U (1; »). 3.92. (0;1]1U [2; 3]

393. [-1-V5;-1+V5 ) 3.94. (—o; =51 (_ 3;_%) U

UIl-2; —=1). 395 (-2;1). 398 (—»=;-5U(-33)U

UG ). 399. (—o; 00U (15 »). 3100 (-5-2)U
U (-1; »). 3.101. (- »; 3). 3.102. [%, 1) U (1; »). 3.103.
(—o;—4]U [-1; 11U [4; ). 3.104. (- 3; 3). 3.105.
[-7-51U 5 71 3.106. (- ; —17]1U [17; «). 3.107.
(3; 49) U (4; 5]. 3.108. (—o; — 10) U (0; ). 3.109. (—o; —31].

3.110. [4; 5) U (5; =). 3.111. [L "109; _2) §

6
U (1; ‘,6_1;—1 ] 3.112. (-2;1-V7T)U (2v2; »). 3.113.

[-1; 0). 3.114. (- 5; —2) U (2; 3) U (3; 5). 3.115. (0; ).
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§4
4.73. VT — V3. 4.74. V5 — 1. 4.75. 2V2 + 1. 4.76. V14 —
V3. 4.77. 5+VZ. 4.78. 5—-2V3. 4.79. V15 + V3. 4.80.
V3 +Vv2. 4.81. V5 - V3. 4.82. 3V3 — 1. 4.83. V8§ — V6. 4.84.

5V3 — 4. 4.85. %(\/—30 —VZ). 4.86. VZ + 1. 4.87. V3 — 1. 4.88.

J(/E=VT). 489 VZ+1. 490. V5-2. 491 1. 492

%(\/6_ +VZ). 4.93. 5+ 3VZ. 4.94. 2. 4.95. 6. 4.96. —2. 4.97.
6. 4.98. —10. 4.99. VG, 4.100. 1. 4.101. 3. 4.102. 4. 4.103. 4.

y y
3 3
[ o\ ~ 0 X
Puc. 98 Puc. 99
y y
11/ \/
X X
Puc. 100 Puc. 101

4.104. —6. 4.105. —2. 4.106. 0. 4.107. V2. 4.108. V2. 4.111.
Vx+y+Vx—y. 4112, Vx +1 +Vx—1. 4.113. 2vV2. 4.114.

Ec.;m4<x<8,m%xx_—:i;ec.rmx38,ml. 4.115. 1.
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y
X x
Puc. 102 Puc. 103
y y
1 x
0
Puc. 104 Puc. 105
y

Puc. 106 Puc. 107
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y

110 X
x\ "3
’I* +
) -3 3 x
Puc. 108 Puc. 109
y
2 y
1
1.___
1
X N !
-1 -1/5(/5 1 x 0 1 p ¢
-1
-2
Puc. 10 Puc. 1

4.116. 1. 4.117. Ecma y<0, 10 2V35x +y; echm y=0, 10

2V3x—y. 4.118. 2. 4.119. Va+2. 4.120. \/1 +§ - \/ 1 -—‘23 )

4.121. Ecam $=22a, ™ Vb—a —Va; ecntn a< b<2a 710
Va ~-vb—a. 4122. Ecm a<—- 2w a>2, 10 2Va® — 2; ecmm
—-2<g<-vY2 wm V2 <a<2, 10 2V2. 4.123. 1. 4.126.
Puc. 98. 4.127. Puc. 99. 4.128. Puc. 100. 4.129. Puc. 101. 4.130.
Prc. 102. 4.131. Pmc. 103. 4.132. Puc. 104. 4.133. Pac. 105.
4.134. Puc. 106. 4.135. Puc. 107. 4.136. Purc. 108. 4.137. Pnc.
109. 4.138. Puc. 110. 4.139. Puc. 111. 4.140. Prc. 112. Yxa3anue.
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—

-2 -1 \ x
Puc. 112
y y
/
]
/ !
|
1
-2 0 2 X
0 1 X
Puc. 113 Puc. 114
ITpeo6Gpa30B4aB mpaBy0 4acTb
y Vx+3-2Vx+2=|Vx+2 - 11,
\ / 3aIMIIATE AAHHYIO (QYHKOHIO B BHIE
y 1-Vx+2, nppg -2 <x<-1,
y= Vx+2 -1, opm x=—1.
0 X 4.141. Pmc. 113. 4.142. Pmc. 114.
-1 4.143. Pmc. 115.
/T 65
54.x=7.55.x=5.56.x=35.5.1.
x=—4,58. x=10.59. x=35. 5.10.
Puc. 113 x=7.51f x=—8. S22 x=2 wm
x=3. 513. x= —%. 5.14. Her xopueit. 5.15. x=2. 5.I7.
x=5 518 x =22 519 x=1 520 x= 222
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521. x=2. 522. x=0 wm x=%. 5.23. Jc=i-_2j WA
x=§lz—— V33 525 x=3. 526. x=—1. 527. x=1. 528.
x=1.529. x=—li?. 5.30. x = 3. 5.31. x = 3. 5.32. x = 7. 5.33.
x=4. 534. x=0. 535. x=2 wm x = 6. 5.36. x=7—241

537.x=-1.538. x=—-2.539. x=0 wm x —%. 5.40. Her
KOpHed. 5.41. x =4, 5.42. x=9,5 wm x=0. 5.43. x=— 37
wm x=6. 544, x=0 wim x=2. 546. x=-3 wm x=2.

547. x=-2 mwm x=3.548. x=-6 wm x=7. 5.49.
x=—1mmx=4.5.50.x=—%wmx=2.’5.51.x=—7wm

x=28.552. x=—1wm x=2, wm x =4, 5.53. Her xopnen.
5.56. x=—-1 wmm x=15. 5.57. x=4. 558. x=20. 5.59.
x=10. 5.60. x =6. 5.61. x=1. 5.62. x =4 w1 x = — 4. 5.63.

x=%. 564. x=0 wm x=35. 5.65. x =6. 5.66. x =17. 5.67.

x=3 wm x=6. 568. x=2. 5.60. x=3. 570. x=—1 wm
x=2.57l. x=2mwm x=34. 572. x=5.5.73. x =8 + 4 V2.
574. x=1. 5.75. x=5. 5.77. x=4. 5.78. x=8. 5.79. x = 2.

5.80. x=3. 5.81. x=1. 5.82. x =3. 5.83. x=% A x =3,

5.84. x = 4. 5.85. x = 2. 5.86. x=1—52— wim x =4. 5.87. x = 4.

5.88. x=1. 5.89. x=—% wm x=—1. 590. x=3. 591

x = 2. Yxaszanue. O6nactp onpenejeHAs AAHHONO YpaBHEHHAS
G=1{2). 593. x=1 594 x=1 wm x=>"2YT sgs,

3
x=2mx=#. 596. x=0mm x=2. 597. x=1,
wm x=-2, am x=13. 598. x=2 wm x =——‘[2£—. 5.99.

-2+2vV91

=4.5.100. x = -2 wm x =—3 - 5.103. x = 4. 5.104.

x=—1.5105. x=2. 5106. x =6 ama x = — 6. 5.107. x =

-
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5.108. x = — % 5.109. x =1 wm x = — !. 5.110. Her xopHe#.

5.111. x=16. S5.112. x=12. S§.113. Her xopmei. S5.115.

x=—28—7 wim x=1. 5116, x=8 wmw x =27. S5.117. x=—1

wim x=2va. 5.118. x=1. 5.1i9. 3¢ 5120. x=3. 5.12L
x=9. 5122, x=8. 5.123. x=2vV2 wm x=-—-2V2. 5.124.
x=1024. 5125. x=—-S5SwiAm x=35. 5.i26. x=—-7T wm x=17.
5.127. x=—4 wim x=4. 5.128. x = (¢ anm x = 84. 5.129.

x=T7Twm x=-17. 5.130.x=£. 5.131.x=%. 5.132. x= - 2.

3
5.433. x=5.5.134. x = 3. 5135 x = = 3. 5.136. x = 1. 5.137,
x=-3 mm x=3 5138 x=-4 am x=2. 5139,

x=1-vV3 wm x=1+V3. 5.140. x=2. 5.141. x = — 5 wm
x=0. 5142, x=6 wm x=-3. 5143. x=0. 5.144.

-1-V -1+V
x=—l2 1—-1vumx=—1—2—17.5.145‘x=0!l.;mx=—1.
5.149. x = 1. Ykxa3anue. I1pousBectn 3ameHy

Vx—1+Vx+3 =y

Torna y*= 2x+2+2V(x — 1)(x + 3). 5.150. x = 3. 5.151. x = 5.
Yxasanue. PasnemmB obe uactd ypasHeHHMs HA x (x # 0), me-

X Y2x + 15
PEHTH K ypPaBHEHHIO N TR x = 2. 5.152.
81 —9V9T

x=-7 wm x=2. 5153. x= 3 wm x =3. 5.154.

x = 3. Yxa3anue. YMHOXHWB 00€ YaCTH YPABHEHAL HA 2, NOIYY3EM
A +2Vx+6)(x —2)=4+2(Vx+ 6 +Vx—2).
Teneps, npoussens 3ameny Vx + 6 + Vx — 2 =y, caegyer 3a-
METHTb, YTO 2x + 2V{(x ¥ 6)(x — 2) = ¥’ — 4. 5.155. x =7 wm

190 2185
= 156, x = —— ==—=_ &157. x=1. 5.158.
x =26. 5.156. x 63 WIH X 728 157. x=1. 5.158

v=2 ww x=—%\/§(49+5»/_73) 5.160. x =0. 5.161.
x=2.5162. x=1. 5163 x=8. 5.164. x= - 2 wm x =82,
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5.165. x =— 15 we x = 13. 5.166. x = — 14 wm x = 5. 5.167.
x=10. 5.168. x=1 wmam x =2, wm x = 10. 5.169. x = — 24,
wim x = - 88, wm »r =3, 5170. x =80 wm x = — 109. 5.171.
x = 4416. 5.172. x = 7. 5.173. x = — 11 wmm x = 24. 5.174. Her
kopHe#. 5.175. x = — 79 wm x = 1. §.176. x = 16 wm x = 81.
5.177. x=3. §178. :=—-2 wm x=35. 5179. x=-3 wm
x=4, 5180. x=-'9 wm x=0. 5.182. x =4. 5.183. Her
kopHeH. 5.184. Her :cpsdenn. 5.185. x = 15. VYxaszanue. YMuO-
XuTbh 06€ YacTH AAa"FOIC ypaBHEHud Ha V2. 5.186. x = 2. 5.187.
0<x<3 5188. —1<x<0.

€x<0.69.x=9.
— 2w x = 2. 6.12,

< x<4. 6.14. Pemenuit =ner. 6.15.

Sl
- 1+ V29

—1<x< —-2+V2 wm x>0. 6.17. x>——5—— 6.18. x < -2

mms\x<l— 6.19. x .6.20.—2sx<—%mm0<x52.

6.21. 0 < x<2. 6.22. -ll—é<x\6 wm x =12. 6.23. 2 <x<3.
Wes
6.24. x < —3. 6.25. x <9. 6.26. 0 < x < 4. 6.27. 1<x < <5 -

6.28. —'i—< . 6.30. Pemennit mer. 6.31. x>— 6.32.

3<x < 5. 6.33. —3-;~-§<x$1. 634. x < —3. 635 x< —2
wm x>0. 6.36. x<—10 wm x>1. 6.37. x>‘l’—;— 6.38.

—6<x<—4+V2 6.39. £ < 0wmx>— 640. x < — 3 wm

< x<2 wuwm x>5 64

- < x < %uxato 6.46. x =2

x>0. 642. x>-1. 6.43.
-20<x<0 mim x> 5. 6.45.
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WIH —4<x<1.647. x=—4nm2<x<3 648. x=3 wm

—-2<x<-1. 649. x= -3, win —%<x$1, wm 4 <x<385.

6.50. —3<x<—1: i x =24, 6.5!. x=-2 wmm x=1. 6.53.
x=4, 654. -2<x<4 wm x=5. 655 3<x<12. 6.56.

—4<x<-1. 657. x=7. 658. x=—-2, W x=1, WA
x=23.659 x=—1mwmx=2 660. —4<x<2 mu x =4.
6.61. x < —]~27—MH1 x <10. 6.62. x——3mm—% x < 3.
6.63.x$~8.mnx=4,wmx=l.6.64.-%sxs%mm
x=21. 6.65. x=2 wm x=-2. 666. —4<x<-3 wm
3<x<4 0667. x<-5, WM x=2, WH x=-—2, WIH
x=- % 6.69. x>1. 6.70. —':5<x$1 — —1$x<——':5.
671. x>6. 6.2 1$x<7_4ﬁ—. 6.73. x>2VZ. 6.74.
—5<x<—ﬁ;61 6.75. x>2. 6.76. ~<x<1. 6.77. x=6
y 5 1
6.78. x = 5. 6.79.4<x<?. 6.80. x> ;.6.82.x<—zmm

x>0. 6.83. x<—-1 wm x>2. 684. x<1 wm x = 4. 6.85.
1 +V3 <x<3.

§7
7.2, (—6; —2); (—4; -4). 7.3. (6; 4); (192; —58). 7.4. (5; 1).

7.5. (1: 2): ‘kz—i- 32—). 7.6. (1; 1); (g% ;g) 7.7, ;1)
3 27

(1; -1. 7.8. 9; 3, -2 7) 7.9. (-1; -2). 7.10. (1; 1);

(1: -1); {,5_; *2); (j; ——@). 7.11, (1; 0); (0; 1); (-1; 2).
Z 4 2

7.12. (4, 2\: 9; =3). 7.13. (2; 3); (3; 2). 7.14. (-15; =5); (3; 4).
7.15. (4; 6; 12); (—4; —6; —12). 7.16. (1; 0; 3); (-1; =2; 1). 7.18.

g;o‘]; (—121,0) ~1;-3); (%2) 7.19. (2;— %),
) !

%V 3 ) 7.20. (2; 32 (0; 1D; (1,5, D). 721 (-4; 6); (~4; —6);
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(i-z%). 17.22. 0; 2); 3; 2); (2 +V5:V3); (2 — V3 — V3).

77

7.23. (1;—%\; !—4, 3\ 724, 1 4 4i-D; 5,2); @3 -9).
7.25 -7-/ 129 13 /\/ . [=71+V129 13 +Vi29),
e 40 ’ 10 ! 40 ’ 10 j
/13 + V249 —7+¢249)_ (13—»/249, -7 - V249 ) 7.26
k 40 ’ 10 ! 4G ! 10 /A
(2; -1); (<15 2); (=2; 1); (15 =2). 7.27. (5; 0): (0; -5). 7.28.
(2; 4; 4; 2. 7.29. 0; 0); (VT-VT); (=VT,-V7T)
(V19; = V19); (— V19; V19); (2; 3); (-2 =3); (3; 2); (=3; -2).
7.31. (4; 2): (—4; =2); (=2; —4); (2; 4). Yxa3anue. YMHOXHTH
ofe YacTH BTOPOrO ypaBHEHHMS CHCTEMH Ha 2, 3aT€M CJIOXHTb H
BHUYECTh ypaBHEHHS CHCTeMH. 7.32. (3; 2): (2; 3); (-3; —2);
(=2; =3). 7.33. (3; 2); (=3; -2). 7.34. (2; -1); (=2; 1). 7.35.

/
(5; 2); (=2; =5). 7.36. (3; 1); (=3; —1); ?\12; AP ( 7\

=1 —_— 12,_

2/ \ 2
7.37. (=2; 0); (=2; =1); (1; 0); (1; —-1). 7.38. (2; -1); (—1;10),
rme t — Jmoboe umcno. 7.39. (1; 1). ¥Yxasanue. Cnoxats
ypaBReHHS CHACTeMH. 7.40. (2; 1); (=2; -1); (=2; 1); (2; -D.
7.41. (—=1; 1); (=2; 0). 7.42. (3; 1); (1; 2). Yxa3zanue. YMHOXHATD
ofe YacTA BTOPOrO ypaBHEEMS CHACTEMH HA 3 M BHUECTb Y3 NEPBOIO.
7.43. (2; -5); (3; 2). 7.44. (=1 +V2;-2); (-1 -V2;-2).
7.45. (1; 1). Yxa3zanue. Cnoxars ypaBHEHAS CACTEMH ¥ ICTYYHTb
(x +y)’=8. 7.46. (-1; 4; 3). Vxa3anue. Kaxasie 18a ypasHe-
HHL CJIOXHTh H BHUECTb Tperbe. 7.47. (10; 7; 5). 7.48. (2; —-1);
(-1; 2). 7.50. (5; 3). 7.51. (2; 1); (=2. & 7.52. (=1; 2); (1; 2)
(-1; =2); (15 =2). 7.53. (2; =1); (=2; 1); (1: =2); (~1; 2). 7.54.
(1; 2); (=i; =2); (1; =2); (=1; 2). 7.55. (4: 2); (11; 16). 7.56.

\
3; -1); (—63 42). Yxa3anue. Pa3nNoXHTb JIeBHE YacTH

8%
KaXxaoro M3 ypaBHeHHN Ha MHOXHTE/M. 7.57. (2; 1); (=25 —-1).
7.58. (VI3;-VI3); i -3; G; 1. 7.59. G; 2):

(-3; =2). 7.60. (4; 2); (2. 4). T.61. (2; 1). 7.62. (2; %; 4);

(— 2; — %; - 4) Vxazanue. Kaxgeie nBa ypaBHEEHS YMHOXHTD
M Pe3yJbTaT Pa3’feMTb na Tpetbe. [1OyYHTh CACTEMY—C/IEACT-

AN 1_ ) (7.1 1),
sue. 7.63. (2, 2 ), 3 2.—2.—4). 7.64. \4' e 4),
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(,-1--l-—§;. 7.65. (1: 2; 3); (—; 2 3); -1 2 -9
{1; =2; =-3). 7.67. (4; 3); ( 4; —5); 3\’_ \/_) (3\/_\/—)

15 15
7.68. (2; 1); (-2; -1); \/ \/35 —3\/ 32,

7.69. 0; 0). 7.70. (4; 2); (—4; =2). 7.71. (=2; -1); (=2; 1):
8 1 8 1
(- 4;VF); (= 4 = V5). T.72. (-VT- 7.1_1_); (71_1;_7?1_.

(; %3_; - T3 ) . 1.74. (1; 2). 7.75. 2; 1); (—2; -1);
{ 5 . 4 { 5 4 l. _ _1_‘ . _ _l_ 1 _
k_ V3 75“) o Lva‘x 73-) 7.76. (2, 2) 5 g 2 2! 2; -1):
=2, 1). 7.71. Q; 2); (_2, -3). 1.1 ( 2 \,—; J—);
8‘\/1' _'\/8 1/_&’ ' n
( ﬁ’s ’ 17 ;—8 17 7.80. (3; 1):

3; -5 (- V2;2V2); (V25 —-2V2). 7.81. (2; 3); (-2

(3; 2); (3; -2. 7.82. 3; %; (3; -5); [1—, 45}
. \
(—1%,—4%},. 7.83. (2; 1); (=2; -1). 7.84. (2: 1). 7.85.
C oy (=2s 1) (=S, 23). (5 _._ 23 :
2; -1); 2 D; ( N 77—8-) (77— W) 7.88. (1;
2); 2; . 7.89. 3; D; (1; 3. 7.90. 3; 5; (55 I;
(—9+\/21.—9—\/21). (—9—\/21.—9+\/21 101

2 2 2 ’ 2
3; 4; (4 3; (-2-V3;-2+V3); (-2+V3;-2-V3).
7.92. (1; 1). 7.93. (4; 1); (1; 4). 7.94. (2; 2); (—2-2V2;
-2+2V2); (-2+2V2;-2-2V2). Vkasanue. PackpHTh
CKOOKH B mepBOM ypaBHEEHMHM CHCTEMH. 7.95. (3; 4); (4; 3);
(11 4+2V31;11 -2V31); (11 -2V31;11+4+2V31). 7.96.

4; 1); (1; 4). 7.97. (4; 1); (1; 4); (1‘“ val, "5; val );

2
'2"‘“; "5; val . 7.98. @; 1; (1; D5 <25 D; (15 -2
0; =3); (=3; 0). 7.99. (1+V3;1-V3); (1-V3;1+V3).
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7.100. (2; 3); (3; 2); =5; 2); (2; -5. 7.101. (6; 6);
3VI -1 3(VIT+1)). 3V +1) 3(V5-1)
2 ;= 2 S 2 ; 2 . 7.102.

S5 2); @2; 5; 5 -2); 2; -5. 7.103. (2; 1); (1; 2);
(=2; -1); (=1; =2); (©0; 2); (2; 0); (0; —2); (-2; 0). 7.104.
(1; 3; 35 D; (=1; =3); =3; -1). 7.105. (7 + 4V3; 2+ V3);
2+V3;7+4V3); (1—-4V3;2+V3); 2+V3; 7-4V3);
(7T+4V3;2-V3); 2-V3;7+4V3); (1—-4V3;2-V3);
(2-V3; 7-4V3); 0; 0). 7.106. (2; —1; =1); (=1; =1; 2);
-1; 2; -1). 7.107. (0; O; 1); (0;1; 0); (1; O; 0). 7.108.

) (b (s b (s 2

TA1L (3; 2); (<3; —2). T.112. 2; 3); 3: 2) (=2; =3); (-3; -2).
7.113. (2 —3-) ( 21, 63) 7.114. (” - ) 7.115. ( 9)

4°8)' " 40’20 13’ 5 L
(4; —9). 7.116. (9; 12); (-12; =9). 7.117. (3; 2); (2; 3); (=6; D);
(1; -6). 7.118. (—3\/_;—~/2_); (—3V2; V2); (3«‘;-«2‘);
(3VY2;V2 ). 7.119. (-1; 2); (2; -1). 7.120." (-1; -2); (2; 1).
Vxasanue. 3amena x —y=u, xy=o. 7.121. (-1; 2); (=2; 1).
19, 13

7.122. (14; -11); (11; -14). 7.123. ——8—, ——8—; 2; 1.

7.124. (s; %) (— 4 %) 7.125. (% s ;@ 8 —%; —5);
-2; -5). 7.126. (V8: vZ); (- V8;—v2); (7221 ‘77;:)
( V27 V3

- —7-2-); (0; 0). Yxa3zanue. OueBugHo, uto (0; 0) —
pemenre. [lanee, paccMOTpeB cayuyad, xoraa y # 0, BOCHOIb3O-
BaThCd 3aMeHOM % =t 7.127. 3; -3); (-4; -7,2). Yxa3aHue.

3amena 3x°‘+Sy=u, x(x+1)=v 7.128. (-1; -1); (-1; 3);
(2; -1); (2; 3). VYxasanue. 3amera x*—x=u, y*—2y=uo.
7.129. (2; 1); (1; 2); (=2; -1); (-1; -2, 7.131. (2; -1).
Yxaszanue. TIpeobpasoBaTh BTOPOE YPaBHEHME CHCTEMH K BHIY
2x+y+1+x+y=35, 3aTeM CAeNaTh 3aMCHY V2x + y + 1 =y,
VX +y=u 1132, {2, 3); (=25 -3); (-2; 3; 2; -3). 7.133.

(4; 16); (15, 4). 7.134. (8; 1); (1; 8). 7.135. (27; 1); (~1; =27).
/
7.136. {63’ 1 : (108 17
J
0;

125° 11—12—5/ 7.137. (1; 2); (2; 4). 7.138.
3; 4); —ll). 7.139. 8; 1); (8; -1); -8; 1); (-8; -1
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OTBeTbl. YKa3lanusg. PemeHuns.

Vxasanue. 3amena y = tx. 7.140. (%, —2). 7.141. (=2; 3);

(12; 24). 7.142. (-10; 26); (4; ). 7.143. (2; 3); |- 1%, ”)
\" 9 27
7.144. (-4; 0); ( 49, —32). 7.145. (10 + 3VIT; 10 - BVIT);

(10 - 3VIT; 10+ 3VIT); (16; 4); (4 16). 7.146. (5; 4);
-5; -4); (5 12) (-15; 12). 7147 (5 3; (5 -I;

—\'/ﬁ-\/g \/529, V . 7.148. (1; 4). 7.149.

(41 40). 7.150. (1 1). Yxa3anue. Paane.zm'rb YACTH BTOPOro
yPaBHEHHAS CHCTEMH HA X).

§8
b4 b4 KY 4
8.63.x=5+?.7tkwmx=—g+2.nk.8.64.x=T+27tk.
8.65. x = k. 8.66. x=%+;arctg2+—k 8.67. x = (—1)*x

x%+§+%. 8.68.x=—1:-+2.7tk. 8.69. x = arctg 7 + 1 + zk.

870, x=(-1f*- T4k 8L x=i—%+2k. 8.72.
x= gy 874 x=Z+2mk wm x=-7+21k 875
x=%+1’2~"~mx 4”—8+’—‘2’5 8.76. x = arctg 3 + 27k, 8.77.
x=T>+ 2k wm x—':—2+2.nk 878. x=1o 7k wm
x=§+%k. 8.79. x=—418+”7k wm x=3g+nk. 8.80.
x=-ln—2 yg—kmx=§+nk 8.81. x = ig8+7;kmx—

Z+n2k. 8.82. x=z:~+%k WM x=lj}2—érzk, WIR

§6-+1;f. 8.83. x= i2‘+znk wm x—l—ag*g'g—". 8.85.
x=% %k 8.86. x=%+£3’£. 8.87. x=ti:-+2nTk HId
x=z2t— + k. 8.88. x—%!c-mm x—%+%k- 8.89.x=1?- WIH

Jo!



OTBeThl. YKazaausa. Pemenns.

x=%+%’f. 8.90. x =+ 6" W x =% 3;1 k. 8.91.
x=%+'ik IR x=t%+27tk. 8.92. x=%’€. 8.93.
x= (1) Z bk wm x =7+ 7k, mx_:zaﬁn:zk.sm.
x=%’+nk. 8.95.x=1’35wmx ;+"7k 8.96. x = * 120° +
+15° +360%. 8.98. x =+ %+ 7k gog 5 =+, T
272 9 T3

8.100 x*—]]%+£7]£wmx=% %" 8.101. x =7 + mk wn
=%’f 8.102. x—l”—6+585m x=x7 +7k 8.103. x =
=:—1’i+52~’f x=%+”7".8.1o4.x=525 %"
8.105. x== (7 -1a s%)+nk 8.106 x=1-—54£+5%k
HJIA x—+2arccos%ﬁ+5nk. 8.107. x = %+72—k HWIH
x—%+”—k 8108x=%+%kmx——1’%+n—7k 8.109
x=%+n2kwmx—ﬁ+n—k 8.111. x = (1)t - —+%k I
x=%+%k. 8.112. x=:%+4\7zk wm x =+ 2k, 8.113.
x=:~29zz—+yt3—15. 8.114. x = (-1)*- —+nkmmx—7r+2.7rk
8.115.x=(—1)*-£+”7"mx=nk. 8.116. x =2 + 7k
x=1-2;r+2nk 8.117. x =mk wma x = (— 1)* - —+nk 8.118.

x=Z+2mk wm x=(-1)'- T +mk 8119, x =21k 8.120.
=2tk wm x =7 + 4mk. 8.122. x=1—’z)+nk Wi
x—(—l)"-%+—7;—k.8.123.x=%mmx=t%+nk.8.124.
x=r73£+1rkwmx=zr4£. s.1zs.x——§’52—+’~%"-. 8.126.x=”—2k
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OTBeThl. YKa3aaus. Pemenuns.

1 nk nk nk

R-‘-—s-. 8.127. x——a—. 8.128. x——z- WIHA

”k. 8.129. x ==+ larccos%+nk 126,0° x—+%x
1

) + k. 8.130. x = = L arccos (— %) + mk. 8.131.

._.
oo
w|
N

2

1 arccos AC i + k. 8.133.
2 2
k

x=(—1)"-g+nk W x =2 + 7k 8134 x =+ 2= wm

2 24 12
nk n 7wk nk
x=—. 8.135. x= ﬁ+?mx—7.8.136.x—5+2nk.

8.137. '-—-—I+nk WA x=—£+2nk, Wi x=—%+

3
+ 2wk, 8.138. x=—%+nk 2850 x=——+arccosz—2\/2_+

+ 2k, 8.139. x=—§+nk I X =+ — + 27k, 8.141.

K}
x= Jgk 8.142. x—nkmx=g+n—k 8.143. x = (—1)"*'x

T nk n  wk T
x§+T 8.145. x—;mx— T§+———8146 x—z+
nk n 7wk T nk
+7wmx—:g+—2——.8.147.x—nkmx—z
oyt T Tk _ Tk =+
x=(—-1) 12+2 mx—2.8.149.x—:6+2nkm
nk

x =2 8.150. x—ﬂmx—( k- —+Jrk 8.152. x=;+

2
+%’£ wm x=mx + 2tm. 8.153. x-%mx—ﬂ 8.154.

nk

Lm x = *x

e

S

7.8155 x——ﬁ8156 x——2—+.n:k 8.157. x=Tk 8.158.
T mk nk n wk

—Z+7 WK X—T.8.160.x—z 7.8161 =
=(- 1)"-—+nk 8.162. x = (1) - +7rk. 8.163. x=§+

+ 2tk wim x=(—1)"- —+nk 8.164. x = (-1 -z + 67k.

X

X +

Pt

8.165. x = arctg 3 + wk wm x=—z+nk. 8.166. x=:%+
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OTBeThl. YKa3anua. PemeHus.

+7k wm x =+ arccos (—%)+nk. 8.167. x=(—1)**'x

2
n Tk -7 (1) E_Z
12+ > 8.168.x—4+7rk. 8.169. x = (—1) 3 3+.7L'k.

8.170. x= % +2tk  wm ox= (-1 % +mk.  8.171.

x=—%+2nTkwmx=%((—1)"arcsin%+nk) 8.172. x—%k
8.173. x=(-1) - +mk. 8.175. x=arctg2+nk wm
x=—arctgi+nk. 8.176. x=1%arctgs/‘2‘+%k WA
x=:arctg\/5_+%k.8.177.x=—%+nkmx=z%+nk.
8.178. x = 2wk. 8.179. x=-’f+nk wm x = — arctg 2 + mk.
8.180. x=g+nk u.)mx——%+nk 8.181. x—+~3-+nkmm
x=zarcg \[ L 4k 8182, x=T+ T g1,
=T+ nk. 8.184. x=anctg—;-+nk wm x = - 7 + k. 8.185.

+ v -
x = arctg 1—'%5{-—2——1 + k. 8.186. x==* % + nk. 8.188.

=—I+”k I x:ax‘ctg3+ﬂk. 8.189. x=—%+”k HTH
x=arctg%+nk. 8.190. x=—%+nk WIH x=:arctg\,72_+

+ k. 8.191. x=§+nk. 8.192. x=—%+"nk W x=+%+

T nn n
+ nk, 8.193.x—§+7mx E+T 8.194. x—5+nk
HJIA x=arctg%+nk. 8.195. x =nk wm x=%+nk. 8.197.
x=—%+nk, W x=§+znk, wm x = 2uk. 8.198.

x=—%+nk. 8.199. x= §+nk W x_—5+2.nk IR

x = 2nk. 8.200. x = 27wk wim x=—’2—‘+2.nk. 8.201. x=%i
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OTBeThl. YKa3aausa. Pemenns.

V2
+arcoosﬁ+2.nk 8.204. x = mk wm x = arctg 2 + nk. Yxasa-

. 2
1 + sin 2x +
nue. Jloka3aTsb = (l 18 x

= = (—1)t+
s x _tgx) . 8.205. x = (—1)**' x

7wk
12+7 8.206. x = I-Htk Yxazanue. tg2+ctg——2—
2
=(ctg§—tg% = 4ctgix. 8.207. x = = §+ nk wmE x =
=:larccosL7_—§+nk. 8.208. x=Jr 2tk wm
2 11 2
x=(— l)"“- + k. 8.209. x=z£+27rk wm X =

3
+ arccos (— %) + 2nk. ¥Vxasanue. Ilpm 3amene 3cosx +

1 = 2(12-6).

+—— =1t ameem 18 cos’x +
8.210. x = — % + 7wk W x = — arctgl + k. 8.211.

cos X cos?x
6

1+Ve6vV2 —
X = arctg ﬁ——— + mk.

lzx = 1+ tg’x, HECJIOXHO

noryysTs tg*x — 121gx — 17 = 0. Orcrona
tg'x +2tg?x+1—-2(tgx+3)*=0 wm
(tg*x + 1)’ - (V2tigx + 3vV2)’=0.

8.214. x = 8xnk. 8.21S. x=%+nk 8.216. x=mk, y= %,
z=—%+2nTl. Vxasanue. 3ameraM, uto cos’x + lzx>2,

1 +1tg?2y =1, 3 +sin3z > 2. Torma
1 2 .
1+ tg%2y) (3 +sin 3z) = 4
( SIGTEICIEED

8.217. x =k, y=%+?. 8.218. x = + 4wk, 8.219. x =
= 2nk. 8.220. X—E‘Fﬂk y—3+2.7m, Z— . 8221. x =

7
=3 + 2nk. Yxaszanue. CknagnBad NOWIEHHO HEPABEHCTBA
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OTBeThl. YKa3anus. Pemenns.

sin®x < sin’x ® cos®x < cos®x,

nomyuaem sin’x + cos’x < 1. Temepp SCHO, UTO HCXOXHOE ypas-
HEHME DaBHOCHJIBHO CHCTEME

sin®x + cos’x =1,
2 —-sin*x = 1.

8.223. —%+nk<x<—%+nk WK arctg2+:rk<x<z+nk.

2
8.224. —325+2.uk<x<%+2nk i %+2th<x<§2n—+2nk.
8.225. %+2nk<x<¥+2nk. 8.226. nk<x<§+nk win

—§+nk<x<nk. 8.227. —§+znk<x<znk w2k < x <

T 1 . 2 nn JT 1 2 n
<= + 2wk. 8.228. = iN=-+—<x<==—= in= 4+ —.
2 k. 8.228 2 arcs 3 2 x<5=5 arcs 3 2

1 1 . 2 1 . 2
8.229. - 2 ~ 7 arcsin 3 + 7wk < x < 2arcsm:‘,+nk 8.230.
1 wk wk
X¢E+27Ik. 8.231. I+T< <T+7 A

k wk /4 /1
?4'7( <E+T. 8.232. —7+27rk<x<5+?.7rkmm
T

g—+2.7rk<x<~54£+2nk. 8.233. -T+2.nk<x<%+znk.

8.234. %+nk<x<%+2ﬂk W %+2ﬂk<x<n+2ﬂk.

8.235. 2nk<x<Z + 27k wm %+2nk < x < 7+ 2wk, 8.236.

%+nk < x < arctg 2 + nk. 8.237. x — moboe.

8.239. —n+2:tk<x<—%+2nk I 27rk<x<%+27tk.
8.240. —n+2.7tk<x<—%+2.7tk w1 —%+2.7rk<x<2.7rk,

m’z—'+znk<x<%+znk. 8.241. -7 +ank<x<ank wm

27t+4nk<x<57n+4nk. 8.242. —n+znk<x<—52‘—+znk W

2.nk<x<%+7.nk, m%+2ﬂk<x<%+2ﬂk.
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OTBeThl. YKa3aausa. Pemenuns.

8.243. %+nk<x<%"+nk. 8.244. T +mk < x < T4k

8.245. — 1 + 2k < x < —fgnnk W —%+2.7tk<x<2.7rk,
mn%‘+znk<x<%”+znk. 8.246.%+nk<x<%+nk. 8.247.

n T KY 4 b 1
— +mk < x < —-+mk wm ——+nk<x<7+nk, WA

10 4 10
T T KY 1 9
5+nk<x<ﬁ+nk, mu7+nk<x<ﬁ+nk.
8.248. nk<x<%+nkm%+nk<x<%+nk.
8.249. %+?,nk<x<%z+2nk HIH %+2..7zk<x<%+2nk,
WIH -3?”+27rk<x<27t+27rk. 8.250. %+nk<x<§+nk W
b4 Sn T mk T 7k
b <x<= g 251, S 4+ =< x<=4—=—
2+7rkx 6+7rk 8.251 8+2 X 4+2 201 ¢
n  nk It mk b1
:+7<x<7+7. 8.252. nk<x<§+nk, WA
—?+nk<x<g+nk, WIH §8£+nk<x<’%n+nk. 8.253.
—£+nk<x<nkm£+nk<x<£+nk.

4 4 2

4 T

8.254.—g+27rk<x<2:rkmn+2nk<x<~6—+2nk,wm

r 'nl+2.nk< <Z
arcsi 8 x 3

s?n+?.7rk<x<n—ancsin%+2.nk.

+ 2k, win

§9

9.22. %.9.23.x=—2mx=1, wi x=3.924. x=4
wiHE x=235. 925 1. 9.26. x=4 wm x=-—2. 927. x=1 wm

X=5 928 x=5mm x=—2. 9.29.x=—%mmx=2. 9.30.

% 931 x=— % w x = 3. 9.32. Her pemenmi. 9.33. 3. 9.34. -1.
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OTBeThl. YKa3aaua. Pemennsd.

9.35. 10. 9.36. 7. 9.37. 1. 9.38. 1. 9.39. 24. 9.40. x = 0 wm
x=%. 9.41. x=2 wm x=3. 9.44. 2. 9.45. 4. 9.46. x = — 4
W x=3. 9.47. 8. 9.48. x = — 2 wm x = 2. 9.49. 3. 9.50. 3.
9.51. 1. 9.52. 1. 9.53. 66. 9.54. % 9.55. 9. 9.56. % 9.57. 0.

9.58. 1. 9.59. 5. 9.60. % 9.61. x =V3 wm x = — V3. 9.62. 0.

963. x=2mmx=3.964. x=—-4wmx =4, wmx = 2. 9.66.
1. 9.67. 3. 9.68. 2. 9.69. x =+ 1 mmm x = = v2. 9.70. 3. 9.71.

x=%wmx=0. 9.72. x=-3—mmx=3. 9.73. 0. 9.74. x =2

wm x = 1. 9.75. x =% wm x = log,60. 9.76. x = log 6. 9.77.
2. 9.78. 9. 9.79. 9. 9.80. x =1 wm x =log,1,25. 9.81. x =1

M x=-—1. 982. x=—-2 wm x=3, WM Xx=2, WH
x=-1. 9.83. % 9.84. 1. 9.85. x = nn, n € Z. 9.86.
x=:-’—:~+7m, n€EZ wm x=arctgV2 +nk, k€ Z. 9.88. 2.

9.89.2.990. x=*1.991. x=—1mm x =4, 9.92. x =3 wm
x=0. 993. 1. 994. x=1 wm x=3. 995 x=3 mwm
10 Tk

x=log5—3-+2. 9.96. 1. 9.97.x=7,k€Z. 9.99. x =1 wm

x=2.9.100. —2. 9.101. x = 0 wm x = 1. 9.102. 0,5. 9.103. %
9.104. 2. 9.105. Her pemerm#. 9.106. 0. 9.107. 4. 9.108. Her

pemenuit. Yxaszanue. O6nacTb onpenesieHMs JAHHONO ypaBHEHHS
x>1 nu x€N. 9.109. 0 9.110. x =log,,2 wim x =2log,,2.

9.111. x =0 i x = 1. 9.113. 1. 9.114. 2. 9.115. 5. 9.116. 2.

Vxasanue. Pasmenmts obe uactu ypasHeHms Ha 2. 9.117. 2.
9.118. 5. 9.119. 3. 9.120. 1. 9.121. 1. 9.123. x=1 wm
x=-=1.9124. x=1 wmm x=-—1, wm x=2. 9.125. x =2

WH x=3, wim x=4, wm x=—1. 9.126. x=1 wm x =2,
wH x=3 9127. x=-3 wm x=-1, wm x=1, wm
=2.9128. x=1mwm x=2, mm x=3, wm x=— 1. 9.129.
x=1lmmx=—1,wm x=2. 9.130. x=—-—2 wm x=0, LA
x=3, wm x=4, 9.13l. x=—4 wm x=—-6, wm x= —3§,
wH x=2, wim x=-—1. 9132, x=-3 mwm x=-§, wm
x=—8, Amx=-1.9133. x=0mm x=1, ym x=—2,
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OTBeThl. YKazauus. Pemenus.

WM X = 9.134. x=1 mwm x=35. 9.136. (2; 5] 9.137.

ESTEN

x>—% 9.138. (—w;1) U (2;3) U (4; »). 9.139. (-5;-3) U
U@G; =). 9.140. (—1; 3) U (6; ). 9.141. (1; 2). 9.142.
(- w; —21U [2; »). 9.143. [-3; 3]. 9.144. [-3; 3]. 9.145.
(—»;-31U [%, oo). 9.146. (-2; 1). 9.147. (-o;-1)U
U@ w). 9.148. (—2; —%) U (= 1; ). 9.149. (—; —3) U

U »). 9.150. (-7; —3) U (— 3 —%) 9.151. (2; ®).
9.152. %; 2). 9.153. (- ; 0). 9.154. [-1; 35]. 9.I55.

[-1;1-vZ2 TU [1 +VZ; 3). 9.157. (= »; 2]. 9.158. (4; ).
9.159. (= w; 5). 9.160. (= w; 3]. 9.161. (= ; 0). 9.162.
[—1; ). 9.163. [16; w). 9.164. (0; w). 9.165. (— ; 2). 9.166.
(3; ®). 9.167. (= w; 2). 9.168. (2 2; =|. 9.170. ©; 1. 9.171.

(0; ). 9.172. (= o; —1]. 9.173. x — moboe. Yxasanue. Jlepas
YacTh HEPABEHCTBA MOJOXHTEIbHA npE mobux x. 9.174.
(- 2; ©). 9.175. (= ®; 0). 9.176. (1; ). 9.177. (- =; 0) U
U (1; ). 9.178. B (1og2§—1); oo). 9.179. (0; 1). 9.180.

x=—2 9.81. [-1; 0]. 9.182. [-2; 1]. 9.183. [0; 1]. 9.184.
[8; ). 9.186. (0; 1). 9.187. (0; «). 9.188. [0; 1]. 9.189.

—%; ) 9.190. [—1; 0) U (0; ). 9.191. (2; ). 9.192.
.1 1. _1 .1
0; 2). 9.193. [-1; O0]. 9.194. [ 2 0) U (0, 2]. 9.195.
(= =5 4).
§10

10.26. x = 3. 10.27. x=37. 10.28. x=9. 10.29. x = 3,5—2_ L
10.30. x=35. 10.31. x=3 A x=35. 10.32. x=2 wm x = 3.
10.33. x=6. 10.34. x=2. 10.35. x=1. 10.36. x=3 mwm
x=3+V2. 10.37. x=1 mwim x=2. 10.38. x = —10. 10.39.
x=29 1040. x=2 wm x=—1. 10.41. x=1. 10.42. x=35.
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OTBeThl. YKa3anus. Pemenus.

10.43. x——— 10.44. x =2. 10.45. x=0. 1048. x =3 miun
x = 81. 10.49 x=1009 wm x = 9,001. 10.50. x = 1001 mwm

x=Vi0 +1. 10.5]. x =100 wm x = 1000. 10.52. x = 10~%>
e x =10. 10.53. x=—64 wm x=-—1. 10.54. x=— 100.
1

10.55. x=-1000. 10.56. x=3 mm x=1 + ——. 10.57.
23
=10 = =1 = — -5
X = 3 wm x = 30. 10.58. x 128mx 2. 10.59. x =2

mm x=2. 10.60. x=10 mwm x =100. 10.61. x =10 wm
x=10%% 10.62. x=0,1 wm x =vi0. 10.63. x = 2. 10.64.

x = 2. 10.65. x=log,—§—_8,- wm x = log,10. 10.67. x=% 51

x=3. 10.68. x = -7—2—9wmx—27 10.69. x=25 wm x=3J.

1 1
10.70. x = V3. 10.71. X=-5 WIH X ==, LK x=V3, wm

x =25. 10.72. x—%mx—s 10.73. x =1 mwm x=5.
vry 625

10.74. x=vV3 mm x=3. 10.75. x=1. 10.76. x=0,5V4
wm x=4. 10.77. x =% wm x =%. 10.78. x=3. 10.79.

x=17. 1082. x=100, wm x=0,01, mm x=10, HIM
x=0,1. 10.83. x=0,1 mm x = 1000. 1084 x = 0,001 wm

x=1, amx = 10. 10.85. x=lmmx—lo . 10.86. x=0,1

10
wm x = 1000. 10.87. x=3 mm x=-6,9. 10.88. x =1 wm
x=27. 10.89. x=10"*™ wm x =10"*". 10.90. x = 100.
1091, x=-1 mm x=4. 10.92. x = 20 wm x = 0,001. 10.93.

64
x=3wmx=217. 10.94.x=%mx=64. 10.95. x = 0,01 mm

x =100. 10.96. x=% wm x=6. 10.97. x=1000. 10.99.

x=—1.10.100. x = 8. 10.101. x = 2. 10.102. x = * wm x = 2.

4
10.103. x = 1. 10.105. x = 1. 10.106. (2; 2). 10.107. (4; 16).
3
10.108. (-10; 20); (10 2°) 10.109. (15 1); (\/T— %_)
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OTBeTbl. YKa3zaHus. Pemenns.
10.110. (5; 5). 10. lll (2; 10): (10: 2). 10.112. (3; 5). 10.113.

@ 9. 10.114. (2 5) 10.115. (3; 9); (9; 3). 10.116. (8; 2);
\

/

(LI jo117. @ 4: (4vZ297). 10.118. 4 1.

10.120. {% 2). 10.121. (0,5; 2). 10.122. (2,5; 6). 10.123.
%; 4/‘: 10.124. (1; 2) U (3; 4). 10.125. (0; 0,6]. 10.126.
[~7: = Vv35) U [5; v33). 10.127. [-1; 1) U (3; 5] 10.128.
{— ®; —5\ U @3 ). 10.129. (—4; - 3) U (2; ). 10.130.

@ 3. 10.131 (-— 1 l'ﬁ} u (2 +2‘/5_; 2). 10.132.

(—4; -3) U (8; »). 10.133. (3: 4] U [6; ). 10.134. (—o0; ~2).

[ 11
10.135. (2; 7)U (22; 27). 10.136. Li; i—O). 10.137. (-2; 3.
10.139. (% 2). 10.140. (4; 10). 10.141. (log, 10; ). 10.142.

(log,7; 1) U (15 ). 10.143. (0;0,5) U (1;2) U (3; 6). 10.144.

(=3; -1). 10.145. (‘/ﬁ;_s 1) U (15 ®). 10.146. (—; -1)U

U [5; ). 10.147. (5: ). 10.148. (o +3) Uizs1+vhH U

U (_%;0 U@ -v7: - 11 10.149. (3; 5+2"_) U (4' %}

10.150. [o; —‘/1—32—'—3) U ). 10051 (0; 1) U (25 ).

10.152. (10 — v43; 4) U (10 + V43; =). 10.154. (1; 1,04) U
U (26; »). 10.155. (3; 3,51 U [6; =). 10.156. (100; 1000).
10.157. (0; 0,01) U (10; ®). 10.158. (-10; —0,001). 10.159. Her

pemermit. 10 160. (0; 0,5) U (1 + v2; ). 10.161. (o; %] §

U [z °°)- i0.162. (— ; —1191U [1; 6). 10.163. [0; 11].

10.164. (% %)_y(-t; 8). 10.166. (0; 1) U (2; w). 10.167.
(— 5 u) U (»/2_12— 3, o). 10.168. (0; 0,1) U
\

2
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OTBeThl. YKa3anusi. PemeHus.

U (10; 1000) U (100 000; =). 10.169. (3; =) U (1; 2). 10.170.

(—»; log, (V3 —-1))U(1,5; ). 10.171. (o, 1706) U (TIB 1000)

10.172. (% %] U 2; ). 10.173. (o; 5] U@ vz 1U

U@ ). 10.174. (o —} Uq; 321 10.175. (o; %) U
U (1; §V3). 10.176. (0; 10). 10.177. [9 3) U (1; 31]. 10.178.

0,5; 1). 10.179. (- 1; 0) U [1; =). 10.180.
o 1nHuU [logz(\3/3_+ 1); log, 28].

§11
1 3
11.4. 3x*> — 6x + .ll.5.—x2\/—+ 1.6. — 11.7.
2Vx avx
-3 3_gre2_ L 5 9. 43 2
VI 11.8. 20x* — 21x 77 et 1.9. 3\/x_ S+
9 16 12 1 1
+ = 11.10. 2+ - . 1111, — + . 11,12,
oo 110 18T 4 S = Sy 3%_2 4§9x=
7,5 x Vx + 28x5 + 4°+12.x3 2
8\/x_
-2x*-6x+8 1
_ 1116, - ————. 11.17. 3(6x—-35) X
o + 4)? X (Vx = 1) (6x = 3)
2 _ 2 3 —_— 1
X(3x 5x). 11.18. W:Tx———_l . 11.19. 2\F5_—-J?-' 11.20.
- 3x? 1 + 2x? 1
——=. 11.21. 1122, - = . 11.23.
vi-2x° V1 + x? x2V1 - x*
2Vx + 1 4 )
— e, 11.24. . 11.25. sinx +
4Vxi+xVx (x—Vx*—4)*-Vx*—4 mx
+ xcosx. 11.26. cos x — sinx. 11.27. 2 cos 2x. 11.28. — sin 2x.
1.3 — 12 sin 3x
. A (2 *- coss".x—)_i.
11.32. 3cos 6x. 11.33. — ———. 11.34. 2sin 2x. 11.35. 2sin 2x.
1+sinx’

11.36. e* 11.37. 3e™—1. 11.38. 6x—%. 11.39. In3x + 1.
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2lg2x

xin10’

11.45. y = 2x — 4. 11.46. y=%x +1. 11.47. y = 9x — 16. 11.48.

y=8x+11. 11.49. y=—6x +9. 11.50. y=2x + 1 —xw. 11.51.
) vy | 1

_3,_3 S - _rve 1
y=gx 41112+4. 11.52. y=xvV3 THRER 11.53.

1.54. y=36x—100 1155 y=3x+1. 1L56.

11.40. ——. 11.41. 1143 y=3x+2. 11.4. y=x.
sin x

<

1
b 4 1
g 11.57. y=~e—x. 11.58. y=2x—-2. 11.59.

He cymecrsyer. 11.64. He cymecrsyer. 11.65. y = — 5x + 2.
11.66. x=4 wm x=1. 11.67. a=3, b=1. 11.68. (2; 4);
y=4x — 4. 11.69. x =2. 11.70. y=2V2 x+ 1, y= —-2V2 x + 1.
11.71. y=9x— 15, y=9x+17. 11.72. 0°. 11.73. arctg (—6)

+v
marctg6. 11.74. y=x. 11.75. (\/IT— 5; u)

3
5-vio V3 +1
(—S—JTU, 3 ).ll.76.x—ﬁ——2(l_ 3).11.77.x—1.
11.78. x =0 wm x = 4. 11.84. Bo3pacraer Ha (— ®; —1] n
[0; ®); yOmBaer Ha [-1; 0]; x = —1 — TOUKA MaKCEMYMa,
x = 0 — Touxa mmHAMYMa. 11.85. Bo3pacraer ma (— »; — 3] &
[2; »); ybuBaer Ha [-3; 2]; x = —3 — TOuKa MaKCHAMYMa,
x =2 — rTouka MmAmMyMa. 11.86. Bospacraer Ha (— ;- 5] B
[2; »); ybuBaer Ha [-5; 2); x = —§ — TOuUKa MaKCHMyMa,
x =12 -— Ttouxa mmAmMyma. 11.87. Bospacraer Ha [0; 2];
yOnBaer Ha (— ®; 0] B [2; ®©); x =2 — TOYKa MAKCAMYMa,
x =0 -- Touxa mmEMMyMa. 11.88. Bospacraer Ha (— «; O];
yOuBaer Ha {0; ®); x =0 — Touka MakcEMmyma. 11.89. Bospa-
craer Ha [1,5; =); yOuBaer HA (— ©; 1,5];'x = 1,5 — Touxa
vmarMyma. 11.90. Boapacraer Ha (— o; — 1] m [1; ©); yOH-
Baer HA [-1; 1]; x = — 1 — Touka MakCAMyMa, x = 1 — TOYKa
meErrMyma. 11.91. Boapacraer ma [-1; 0] m [1; =); yOuBaer
Ha (—oo;—1] 7 [0; 1]; x =0 — TOUKA MAaKCEMyMa, X = —1 B

il

x=1 — rmouxEm MmHEMyMA. 11.92. Bospacraer Ha %;
yOniBact ua (— o; %] A [2; ©); x =2 — TOUKa MaKCEMYMa,
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JTBeThl. YKajaHus. Pemenus.

x =% — Touka MMHAMYMA. 11.93. Bospacraer Ha (— ®; — 1] &

{0; 4); yOnBaer HA |-1; 0] & [4; ®); x = — | B x = 4 — TOUKH
MaKCEMyMa, X = 0 — Touka MuHMMYyMa. 11.94. Bospacraer nHa
scelt ymcoBo# mpamo#. 11.95. Bospacraer Ha (0; 3,2]; yOumBaer
a (— o; 0) ® [3,2; ©); x=23,2 — Touka Makcumyma. 11.96.
Ro3spacraer Ha (— ©; —4] B [4; »); yOmBaer B2 [-4; O) ®
‘0; 4]; x = — 4 — TOYKAa MAaKCEMYMa, X = 4 — TOYKA MHUHEMY-

Ma. 11.97. Bospacraer Ha [— VZ, 0]; v6uBaer Ha (—o; — V2 |,

{0; 1) m (I; ©); x=0 — TOYKAa MAKCHMYMa, x=-V2 —
Toyka MmHEMyMa. 11.98. Bospacraer Ha (— ; 0) u [2; «);
yOmuBaer Ha (0; 2]; x =2 — Touka mMmammyMa. 11.99. Bospa-
cTaer Ha (— ®; — 4] 1 [2; o) yOnBaer Ha [~4; -1) m (-1; 2];
x = —4 — TOYKA MAKCHMYMa, X =2 — TOYKda MHHHMYyMaA.
£1.100. Bospacraer Ha [—3-V5; —2) & (-2;,-3+V5S };
vomBaer Ha (— ®;—=3-V3 ), [-3+V5 2) u (2; »);
x==3+V5S — Touka Makcamyma, x = —3— V5 — TOU-
xa MmEmmyma. 11.101. Bospacraer Ha (—; 1 —V3 ] n
[1+V3;»); ybusaer ma {1-V3;1) ® (1:1+V3];
x=1-V3 — TOuka MakCEMyMa, x = 1 + V3 — TOYKa MHHH-
myma. 11.102. Bospacraer H5a (— »; — 1) u (— 1; 0); yOmBaer
HA [0; 1) m (1; »); x=0 — TOouka Maxkcamyma. 11.103.
Bospacraer Ba [-1; 1]; ybmBaer Ha (— «; —1] ® [l1; »);
x=1 — TOYUKA MAaKCHAMyMa, X = —]1 — TOYKa MHHHMYMA.
*1.104. Bospacraer =Ha (— o, %], y6uBaer Ha [%, oo);
x = % — Touka MakcEMyma. 11.10S. Bospacraer Ha [1: «);
ybmBaer Ha (0; 1]; x =1 — rTouka mmEMMyMma. 11.106. Bospa-

J_ V2 v2

craer Ha |- 5 ybuBaer Ha |- ®; _TJ B

V2 2

-5 @ x—— — TOMKA MAaKCHMYM3, X = — —- — TOuKa
mEEEMyMa. 11.107. Bospacraer Ha (— eo;—%]; yOnBaer Ha
[— %; —;—), x= —% — Touxa MmakcmmMyma. 11.108. Bospacraer

1,1}, PSR & PURSRR S
Ha [—2, 2), yOnBaer Ha ( o 2], x=-5 TOUKa
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OTBeThbi. YKa3zaausg. Pemenuns.

mEEmMyMa. 11.109. Bospacraer BHa [0; 2]; yOmBaer =Ha
(— »; 0] 1 [2; ®»); x =2 — TOYKA MAKCEMYMA, X = 0 — TOUKa
mmEEMyMa. 11.110. Boapacraer Ha (— «; 3]; yOmBaer Ha
[3; »); x=3 — Touka Mmakcumyma. 11.111. Bospacraer Ha
(0; e]; ybnBaer Ha [e; ®); x = ¢ — TOuka mMakcmmyma. 11.112.
Boapacraer Ha [1; «); yOmBaer Ha (— «; 0) m (0; 1]; x=1 —

trouka MuauMyma. 11.113. Bo3pacraer na Vle—; oo); ybnBaer Ha

S S R
(0, Ve-], X = 7= — TOUKA MHHHMYyMa. 11.114. Bo3pacraer Ba

[Ve; »); ybuBaer Ha (0; 1) m (1; Ve ]; x=Vve — mouxa
mmErMyMa. 11.115. Bospacraer Ha [0; »); yOmBaer Ha
(—»; 0]; x=0 — Touka mMmmmmyma. 11.116. Bospacraer Ha
(—e;—1] 7 [0; 1]; yOuBaer Ha [-1; 0] | [1; ©); x=—1 &
x =1 — TOYKH MaKCAMyMa, x = 0 — Touka MmEEMyMma. 11.117.
Bo3pacraer Ha KaxaoM H3 I@POMEXYTKOB BHAA [ + 67k;
Sn + 6mk], k € Z; yOnBaer Ha KaXAOM M3 NPOMEXYTKOB BHAA
[+ 6nk; n +6nk), kEZ, x=—n+ 61k, Kk €E Z, — TOUKH
MaKCEMyMa, x=x+6ntk, k€ Z, — TOUKH MHHHMYMA.
11.118. Bospacraer Ha xaxaoM #n3 DOPOMEXYTKOB BHAA
(?.nk, 2 + 21k |; yOnBaeT Ha KaXaoM H3 NPOMEXYTKOB BHAA
[g+2nk;n+2.7rk),kez; x=—2—+2.7zk, k € Z, — TOYKH MaK-

cmeywa. 11120, max f(x) =15, min/(x) = -2
[-% [-% 2

max/() =2  minf(x)=- i. 11.122.  max f(x) =6,
(-2 2 (-2 2 3 it 3

min f(x) = 3. 11.123. max f(x)= 2 min f(x) = 1. 11.124.
(&3 (& x]

max f(x)= 6 minf()=-1l. 1L125. max/(y= %
-t 3 -5 1
mmf(x)— 1g- 11126, max f(x) = 3; min /(x) = = 9. 11.127.
-5 10

max_f(x) = +”—23; min f(x)=1—”T‘/3_. 11.128.
-5 33

max /(x) = Tt \[2 s min f(x) = 0. 11.129. maxf(x) =3
(5
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OTBeThl. YKa3aaus. Pemenus.

minf(x) =2. 11.130. max/(x)= 3; minf(x)=~7. 11131
54 -3 2 -2 2

max f(x) = L; min f(x) = 0. 1L132 max f(x) = 3
i 3 -5 3

min f(x) = 0. 11.133. max f(x) = g; min f(x) = 1. 11.134.
53 o3 3]

max f(x)=e?% minf(x)=0. ILI35. max f(x) = %
-2 1 -2 1 [Q ;] 4
min f(x) = 1. 11.136. max f(x) =2e%— 1; min f(x) = 2.

[a ﬂ it e it e

§12
12.23. Ecm a = -2, 10 x — /moboe; ec a = 2, TO pemeH:!
HET; €I a # * 2, TO x=a—l—£. 12.24. Ecm a=1, 10 x —
moboe; ecm a= 5, TO pEemEHAA HET, ecid a# 1 B a# 5, 10

x=zi—5. 12.25. Ecm a=0 1 b=0, 0 x — moboe; ecm

a=0, a b# 0, TO pemenmit HeT; ey a # 0, mx=%. 12.26.

Ecm a = —2, 10 pemeHmi HeT; ecm a # — 2, O x = 2. 12.27.
Ecm a = -3, T0 pemeHnit HeT; ecm a # — 3, 0 x = a. 12.28.
Ecm a#2, o x=a. 12.29. Ecom a=-7 mm a=7, 10
pemennii HeT; ecid a# *7, o x=7. 12.30. Ecm a=0, 10
pemeHHMH HeT; ey @ # 0, TO x = — 2a. 12.31. Ecm a=1 mm
a=3, TO pemeHAN HET; eCM a#= 1 ® a# 3, TO x =a. 12.32.
Ecm a=1, o x=3; e a=3, 10 x=1; ecsm a#1 m
a#3, 0 x=1mwm x=3. 12.33. Ecm a=0, 10 x<0 B
x>0; ecJlu a=2, TO pellcHAM HET; €A a# 0 H a# 2, TO

=a. 12.34. Ecymm a=0, TO X<2 wm x>2; ecd a= 2, TO
pemeHM# HET; e a#0 ® a#2, 0 x=a. 12.35. Ecm
a<0, To pemeHHit HeT, ecM @ = 0, TO x = a® + 3. 12.36. Ecm
a>0, To pemeHuf Her; ecam a< 0, 10 x =a° 12.37. Ecm
a=0, 1™ x20; ecqim a#0, o x=0. 12.38. Ecm a< 1, 10
x=1;ecm a>1l, o x=1 wm x=a. 12.39. Ecm a<1, 10
pemeHMA HeTr; eyl a> 1, To x=a. 12.40. Ecm a < -1, 10
x=-—q, ecia a>—1, 10 x=1 wm x=—a. 12.41. Ecm
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OTBeThl. YKa3anus. Pemenus.

a< -1, TO pemeHE! HeT; e a> —1, T0 x = 1. 12.42. Ecim
a<0, ™ x=0; ecstm a>0, 0 x=a. 12.43. Ecm a< 0, 10
x=-—a; ecym a>0, TO x=q Wwm x = —a. 12.44. Ecmm a <0,
TO X=a WHE x=-q;, ecd a=20, 0 x=a. 12.45. Ecm
lal>1, 0O x=aq, am x=-—1, W@ x=1; eym |al €1, 1O
x=1 mm x=-1. 12.46. Ecm a<-1, 70 x=a, wm
x=—]l, A x=1; e —1<a<l, TOx=awm x =1; el
az1, 0 x=a. 12.47. Ecom a=0, T0o x=0; ecsmm a# 0, TO
Her pemenndi. 12.48. Ecm a=0, T0 x = 1; ecy a # 0, TO HET
pemernm#i. 12.49. Her pemenmi. 12.50. Ecmm a=0, 10
x=*a; ecm a<0, o Her pemenmid. 12.51. Ecom a=0, 10
x=3; ectd a# 0, o Her pemenmi. 12.52. Ecm a=0, 10
x=3; ecmm a#0, TO HeT pemenmi. 12.53. Her pememnmit.
12.54. Ecm a<0, 10 a<x<0; eyt a =0, TO HET pEIICHHN;
e a>0, o 0<x<a. 12.55. Ecm a<0, 10 2a < x < a; ecom
a=0, T0 HeT pemeHAN; ey a> 0, TO a<x<2a. 12.56. Ecm
a<0, 1 x<2a,ecm a=0, 10 x<0; ecma a>0, 10 x<ag WK
a<x<2a. 12.57. Eccm a<0, TOo x=a Wik x < 2q; ecJm a = 0,
TO x<0; eyim a>0, T0 x < 2a. 12.58. Eccm a=0, 10 x = 0;
ecta a # 0, To Het pemennid. 12.59. Ecm ¢ >0, 10 x> 0; ecom
a<0, o Her pemeHmi. 12.60. Ectm a <0, 0 x = 0; ecm
a>0, o x=0. 12.61. Ecsm a<0, 0 x=0; ecsim a= 0, TO
x>a* 12.62. Ecm a=0, 0 0<x < d% ecmm a<0, TO HeT
pemenmi. 12.63. Ecm a <0, T0 x = 0; ecom a=0, T0 x> 0;
ecm a>0, 0 x =2a. 12.64. Ecitm a< 0, T0 x = 0; ecm a> 0,
T Xx=a. 12.65. Ecm a<0, o a<x<0; eccitm a>0, 1O
x=a 12.66. Ecm a< -1, 10 x>—a, ecJm a>—1, TO
—a<x<1 wm4 x>1. 12.67. Ecom a<2, 7o a<x<2 wm x> 2;
ecm a=2, T0 X>2; ey a>2, 0 X = a. 12.68. Ecm a>0,
T0 2—a<x<a+2; ecqm a <0, T0 Her pemennid. 12.69. Ecam
a<0,10x=2*vV—a; em a>0, 70 Her pemermi. 12.70. Ecm
a>0, TOo x=0 wm x< —a, ecJma a<0, 0 x< —a. 12.71.
Ecm a<0, 70 a<x<0 mwm x>0; ecsm a =0, 10 x> a. 12.72.
Ecom a<l, o x=awm x=1; ecym a=1, 7o x = 1. 12.73.
Ecmm a> -2, 10 —a<x<2 wmH x<—q; ecm a < =2, 10 x<2.
12.74. Ecrm a <0, 0o x — smoboe; ecm a>0, 10 x < log,a.
12.75. Ecm a< 0, T0 x — moboe; ecim @ = 0, TO PEMEHn HET;
ecm a>0, To x> — log,a. 12.76. Ecm a # 0, T0o x — Joboe;
e a=0, 0 x<1 maE x>1. 12.77. a< 3. 12.78. a= -2.
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OTBeThl. YKa3aaus. Pemenns.

12.79. 4<a<5.12.80. a) a<3; 6) a=5. 12.81. a= —4 wm
a=-13. 12.82. a=20. 12.83. a) —8<a<—-6 wm —6<a<2;
0) a=—2 wm —%6<a<0, wm a>0. 12.84. —}52<as -S5.
12.85. a< -3. 12.86. a) a=81 wm a<0; 6) a=1 wm
a<0; 8 0<a<l wm a>1; 2) a<—4 wm a= -2

3 —1<a<l.12.87. a> —4. 12.88. as%. 12.89. a < —1 wm

a=1.12.90. a=0. 1291. a< —%. Vxasanue. Tlepsoe ypasne-

HAE WM mMeer GeCKOHEYHO MHONoO KOpHe#, wim BooOme Hx He
AMeeT. BTopoe ypaBHeHME MMEeT OOMH KODEHb HJIE HH OXHOIO.
CnenoBaTeslbHO, O PABHOCHJIbHOCTH MOXET HMATH DEUb TOJIbKO
TOrga, KOrga [JaHHHE YpaBHEHAd KOPHEM He umelor. 12.92.
6 — Vil

a=1 wma= 25
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