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Faaea 1. AITEBPAMYECKHE IPOBH
§ 1. OcHoBHbIE TOHATHS

4

2 —
1052 +4x 7=%x2+§x—7 — MHOTOUNCH:

1.1. a) apo6e, 6) 2
B) Apo0s, r) apo6s.
1.2. a) MOXKHO NPEACTABHTD KaK MHOIOWICH;

6); B); r) — ssnmoTCa anreGpandeckuMn ApoOAMH.

1.3. a) _a_:;_ ; Opn a= -5 sHamenarens oOpamaerca B 0, 3Hauur g —~ -5
a
HEAOMYCTUMOE 3HAYCHHUE;
Sc 4
6) ——,4 +10c=0; ¢ = —— = —0,4 — HEJOMYCTHMOC 3HAUCHHE,
) ei00 10 Heaomy e
Ix-9
B) » X =~ HEAOWYCTHMOE 3HAuCHMUE,
b+x
15m+4 2
r) ———; m"+1>0, 3na4ut, arreGpanticckas ApoGh UMCET CMLIC.T NP mo0LIX M
m°+1
9x2 _ - -
1.4.a) 3namenarens x(x + 2) =0 npux; =0, x, = -2.
x(x+2)
3
A5 3uamenarens 2(23z + 69)=0npu z,=0, z,=-3
2(23z 4 69)
8y* . 0 v
B) 3uamenarenb y(y —4) =0 npuy,;=0,y,=4
»y-4)
2 —
r) 117 3uamenarens 24(15/-60) =0nput,=0,1,=4
24(15¢ - 60)
2
1.5. a) _3at3 3namenareas (@ +2¥a+3)=0upuna;~ -2, a,=-3
(a+2)a+3)
85’ +14

6) «~———— 3namenarens (2b-7)Y3b+9)=0upu b, = l L ba==-3
26-7)36+9) 2

2
3l 3yamenatens (c + 12)(c - 19) = 0 npu ¢, =12, c;= 19
(c+12Xc-19)

994253 4
————Z— 3uameHateNb (3d ~4)(5d-45)=0nupud,= —,d,=-9.
) G aGa gy oo Od- QA=) =0npud = 3. 4

2— —_—

1.6. a) A -2x-3 JuaMenaress (x —3)x +3) =0 mpu x; =3, x,=-3
(x-34x+3)

0) (;TZP)E% 3uamcuarens (p +4)Yp ~-4)=0npup,=4,p,=4

B} _H7s+l 3uamerareb (s —2)2 +5)=0mpus; =2, 5,=-2

(5-2)}2+s)



Fege-1 )
© ———— 3uamenarens £ —36=0nput =—6, =6

12—36
17 =5, 6 —T—.») LA -
y(y-—12) (z+4%z+7)-z x*+1
x—4 x2+41
1.8. a)—z,x—4=0npnx=4 6) —— , He MOXeT ObITh pasHo 0.
X
B) sz'—6~-0 ecn2x+6=0,T.e.x=-3 r) le = 0, ecm x+1=0, .. x=1
x-2 x°+1
2
1.9. a) (3)‘ =0, eciu 3x* =0, T.c. npu x = 0. Ho x=@, Tak Kak x CTOMT B
XX —

3HaMenaTene, No3ToM) AaHuas IpoGh He paBHA YO HA MPH KaKKX 3HAYSHUAX X.

2 —_—

6) X =0, cecm x> -—4=0,Te npu x==%2 Ho x=2, nodsroMy naHHas
X —

Apodb paBHa HY MO TOJLKO NP x = -2
Y(X'H) =0,comxix+3)=0,Tc.npux=0ux=-3 Ho x= -3, nosrom)
¥

Aauyas Zpo6b PaBHA HYJIO TOXLKO npu x = ().

r) ) +l) =0,ecanx(x+1)=0,Te. npux=0wumx=-1

Ho x::il,noa’rouy RatiHag XpoOb paBHa HYJIO TONBKO RpU X = 0
L10.a)Npnx=3, 2223221
X 3 3
2 _m2 2
6)lpur=4,s=-1 Y= _G=7" 3 _ 9% 9
2s 2(-0) =2 -2 2

B)llpuy =4, *—=——=—=3§
-
x-5 _2-5 -3 -3
C(2p3) (2(-2)+3) (443 (1P
(p+87F (2487 6* 36

SyHpux=2,y=-2

1.11. ) pup =~ = =36 _4s
o P4 (-2P+4 4+4 8
2 )2
6)Tlpu 1 =4,s=—1 LFAY _@+ICH) _,
st 24(-1
2
1 1
ENE
B)llpn s == > 112 _4___3
2 -2 _2,1 -1 4
2
“Mpux=2,p=-2 :v __5:2 2 5((2:)22) apobb He MMeeT CMBICAA. Tak Kak

€e - HaMeHaTeb obpatuaerca B
6



1.12. 2) 26~ a = —(a - 2b)= -3, 6)2a-4b=2a-2b)=23=6,
g 42 _Aaz2b) 23, 6 6 6

37 3 73 ’ )2a4b2(a2b)23
L.13. Tlycts v kM/4 — CKOPOCTE MeEpeAsHKEeHUs TYPUCTOB IO NECHOH Tpone,
Torza (v + 1) kM/4 — CkOpoCTs MX RepeaBukcHud no wocce. Io ycnosmo
S+ 35
v v+l
1.14. Tlycrs v kM'n — coOcTaenHas ckopocts karepa. [o ycnosuio

i

v+2 v-2 3
1.15. Nycts x kKM/y - ckopocT 1-ro asromMoGuis, Toraa x + 20 kM/4 — CKOPOCTH
120 120
2-ro asromobuna. I[To ycneeuio — -~ =1
x  x+20
1.16. Tlycts x xm/4 — ckopocTh rpy3osuka, {x + 20) kmM/4 — ckopocTh aa’rowoﬁuml

o ycnosmo OBUK OBLI B I vlual(Z yaca 6o.biue: -4—Q— 10 —ﬂ
y Py3 1B ITHN D x 3120 60

1.17. Hycte x kM/4 - cKOpOCTL niepBoif rpynmsl, (x + 1) kM/4 - CkOPOCTH BTOpO#

rpynnsl. Bpems, norpaucisoc nepsoit rpynno# TypucTos, — 12 . a BrOpoO¥
x

10 12 10
~— To ycnoBuio ————=1.
x+1 x x+l

1,18, ITycts x kM/4 — cxopocTh TeueHus pexd, TorZa (30 +x) kM/v — ckopocTh

TOAKH 110 TeueHuio, (30—x) km/d — CKOPOCTH NOAKM APOTHB TeueHust. Mapectno

. ' 48
YTO MO TEUYCHMIO JOAKA npoujia 48 KM, 3HAYWUT, BpEMA 3arTparunia 3—0—— 9,
+x

42 42
upoTuB TeueHusa 42 kM, BpeM4 4. [To ycrnosuro = .
30-x 30+x 30-x
4890-F 43 30+x 48-30-48x-42.30 -42x _
Peutim yro ypasuenuc: - ={; =0
30+x 30-x (30 +x)(30-x)

30(48 -42)-90x=0; -90x =-180; x = 2

[put x = 2 3namenarenn (30 + x)(30 —x) = 0, 3Ha4uT, ITO PELICHHE HAM MTOAXOAH™
Orser: 2 kM/4 — CKOPOCTH TEUCHHS PEKH.

1.19, [Iycts x xM/u — cxopocth asTobyca, Toraa (x + 30) kM/u — CkOpOETH

160 280
aBromobuas. Bpems, notpayeriioe aBTo6ycoM — 4, & aBTOMOOHICM — ———
X

30
160 280
Mo ycaoBuio BpeMs OJHO ¥ TO ke —— =
x  x+30
l60|x+30 280 } 3
PemuM ypasHenue
X X+ 30

160x + 4800 — 280x = 0; —120x =-48)0; x =-4800 (-120;,=40
3uamenareas x(x + 30) npu x =49 1e paseH 0, 3HAYHT, PEILECHUC MOAXOAM™
QOrser 40 km/4



1.20.a} [lpu x> 0,3 > 0: 2>, X0 —x,->0
y y ~

2
6) Ipux>0,y<0; <0, <0, -12‘: 0.
y Y y

2
B) [pux <0.y> 0, l<0,X->0, —x;
y y ¥

<0.

2 -
D pux<0,y<0; 50, <0, —x—2<0.
y y y

1.21. a) 7>O,TaKKaK5>0,ua2+7Z7,1mﬂmoﬁuxa,1k KBaapar

at+
NOGOro MHUCAA — HCOTPHUATENLHOE UHCIO,

-3
6
) b2 +4

<0, UMCHUTENL — OTPHLATE/ILHOS YHCHEQ ~3, 3HAMEHATE D b 44,

T.k, 22 0, 3na4ur, 7

B) (x . 3)2

T8 > 0. 3uamenarems a° +8>8, a uicnurens (x-3)220, T.k npux=3,x-3=0
a

<0
4

2

-6
r) (yyz )3 <C. uncanrens (y — 6)°2 0 npu y = 6, y ~ 6 = 0, a 3HAMEHATENDb
-7~ 3 = -+ 3) £ -3, CNeNOBATENLHO, NPH AECHUN HCOTPUUATENLHOTO YHCA
HA OTPHIATEIILHOE NOAYHACTCA HENONOKHUTEILHOE YUCIO

_»V . 2
122, ) Tipna=4.p=—2, 3970 _ G440 o0
a+b 4-2 .
s_1 (=2)°-1 (<2 -(-2)'-1 64—
0)llpuc=-2,d=1, c4 1—( 4) :( )(-2) o l_-.21
d +2 1"+2 3 3
PR ¢ o ) M k) MU ol ) M | '
Npux=3,y=4 = = =,
B g =3,y ¥4y P44 9416 25
2.2-(-1
Dlipum=2,n=-1, Emn,: 3( )3=i: 4
i QY +(1° 8-1 7
3 _p2 2_ (932 _
123, ) lipna=4, b=—2 S0 4 -2 _16-4_12_,

(a+b)} (4-2) 4 4
S +de c(c2+d) B

c
O)llpuc=-2,d=10 — = =
)p d +d? d(c2+d) d

¥4y x4yt 1 1 1

]_E v = 13’ - 12’ — —_ == —_—
B) lpu ¥ Y ¥y (xz_yz)(x2+y2) 2—-y* 169-144 25

m* —nt =( 2“”2)(”‘2'*'”2) =mz+rl2 L

1 = =-1
Nlipum=2,n . s mn(mz_nz) - =

-2
mn-—mn



1.24. a) iipu mobom x  O)npu b= 0 B) tIpK TOOOM X ryapy m=0

1.25.3),¥¢——5—;le B)sx———l—;s::—g-
2 3 44 32
1 3 25
6 —-=; - = — 3
) y= R A l‘);r—g re
126.2) a=1; 6) 45% — 4b + 1 = (2b — 1)%, tiorromy bi.%,
B) c=—3; r) 4m2+36m+81=(2m+9)2=t0=>m==-—-3—
' 8 1
1.27.3) a= -17; a=-8; a=9; B)c:t—3;c¢—-;;c¢5,
G)bz—i;bz:—l-;bii; r)d::—l;dz~—l
3 2 3 3
2 1
l.28.a)b¢0;b::-3—; B)Sa:—-z-,satﬂl
0) k=413; r) m==+2,
12%9.a)a= 17, a=0; a=3;

6) bvc—%; bx:i:% (l6b2—9=(4b~3)(4b+3)) ;
B)c=—-8;c=0; c=3;
5. Vg 12

Nd=-Zidets (4d? —1=(d -1)2d +1)).
1.30. JIpo6b obpamactrea e uyms npu m =L anpum=-l.m=0um=2 ne
MMCCT CMBICA.

. 2)? —4 N —a? tda+4—4a-4-a°
131, a) (a+12) 2(a+) a___a-}-a—l—2 a 2 o ——

a”+1 a” +1
3HAUEHMAX NEPEMENHON a, Tak Kak a’ +1= 0 Hu npu Kakux a:
9+x(x—6)—(x=3 9+x"—6x—x>+6x—9
43 x+3

[EpEMENHol X, Tak Kax x> +3 = 0 HH IpH KakuX X.
1.32. 3uamenarens aashniXx JApoOcH paBHbl 0, TI02TOMY DTH ApoGH HE HMCIOT>
CMBICJIA HH 1IPH KAKHX JHIUCHUAXK [ICPCMECHHO]:

a) (=32 +3x+9)~x(F +3)+30+x1) = ¥~ 27-2 - 3x + 27+ 3x =0,

6)

=0 IpU  BCCX  3HAUCHHIX

6) 2(4—(:)—(a+2)(a2—2a+4)+a(a2 +2)= s-za—(a3 +8)+a’ +2a=0

1.33. Sa - 106 = 18, npcobpazyem 5(« —2b) =18, a—-2b —15§ =3,6.

a)3a-6b=3a-26)=3 2 =108, 6) 2 -72:8.383 5
5 a-2b 5 518
_da  —4(a- 2 2 (a-20) (3.6)
¢ 2b):“i!_§:_4fi_;r)a 4ab+4b* (a-2b)" (36) ~36
3 3 35 5 3.6 3.6 3.6



l.34.a;x—3y=l(3x—9y)=—l—; 6) 6 =—6-=18
3 3 x-3y 1
3
4 3x~9
y—4x "3
B) = =—-—=
5 5 15
1y, 1
r) (9y2—6xy+x2)-3=(3y——.x)2-3=[-§} -3=-§
1.35.2)- 2 =3 A P
b a b 3
patb_ 8. b_a, .4 pbt2a_ b 2a_1.,_,1
b b b b a 3 3
136.) = =|%|2=L. 6) Y XXy X =145=6
2y \» 18
B)—L=—|— }-.—_-5—' [) ‘x—yzi_—-zl—-]:;__
2x 2 1\y) 2 y } 5

137.2)Tipu X =02, =i+l=1+l.(i)-=1:—1:o,2=6
Yy X X Y

6)Tipu 2=0,4, 228 _ 3% 8 _5 .04 g- 43
y Yy y oy

1.38. Jlano 2 +bzb =7,
26 V a

a
Hpeobpasy 0 —4—=1T; +2=7;—=5.
peotpasyeM 370 BLIPAXKCHHUE! b b b >
2 asi6) 24Th 9.8 b g5 jogg2at3 _ga 3 b 5 5303
b 5 b b 5
)4”‘“—-4—"“‘-’—:2 (5)—1=2 5-1. g1
2 2a 2a \8) 2 2

139, flano X232 =12,
¥y

TipeoGpasyem 310 sbipaxerue: ——3—= 12; -——3-12 X =ys.
y ¥ y ¥y
9 X-1562-1:(%)-1:15=L y ~—~2“~V=z-(i)+l=z-15+1=31.
y x y 15 y y) ¥ _

Pos=2_417
b 15 15’

2x 2x2x22

n+3 3 3

1.40. a) =1+4= —eN@n——ln 3,
an’

10



2n+5 55

0) =2+=,~€eNen=Ln=5;
n n n

B) 6_n=g—l, EEN@n=l;n=2;n=3;n=6.
n n n

Honpun=6 —6-—i=0§£N.H'raK,n=l,n=2mmn=3.
n

r 45_7’1:.4_5_.7, is_eN<:>n:];n:3;;1:5;”:9;11:15;:‘1:45
n n n

45
Ho tak xak — nomiHO Obrrh Gonstie nu paewo 8, To noxxomsrn=1,n=3;n=5
n

1.41. a) E—iﬂ . JiBa newexoaa BbHUAM M3 MYHKTa A B myuxkt B, mexay
x X

+1
KOTOpRIMK paccTostive 12 M. 2-# newexoA wea ¢o CkopocTeio Ha | km/4
6onse, yem 1-i, u npuwen ta | wac panbiuc 8 B. Haiiti cropocTu nemexonos.

24 16
—_—= . MoTopuas noaxa NPOXOAUT MQ peke MO TeueHuio 24 kM, a

X+2 x-—
npotus Tcucuus 16 KM 3a ojiuHakoBoe Bpems. HaiiTu coGCTBCLHYIO CKOPOCTD
JIOJKH, €C/IM H3IBECTHO, YTO CKOPOCTE PeKU 2 kM/4

20 25
B) — =—— . /IBE TYPHCTH'CCKHE IPYNIIbI B OXHOBPEMCHHO M3 MYHKTa A

x  x+i
2-5 rpyTna uuia co CKOpoCTLIo, Ha 1 km/4 Goubuite, yem -z Masectno, uro 3a oano
1 10 e Bpems 1-g rpynna npouina 20 kM, 2-1 — 25 wm. Haitru cxopocry rpynn.

10 9 I -
F) ——— — —— =~ EC/d pefrocunemct Gy)]CT CXaTh MECANICHHES €BocH 0ObLIMHOM

x-1 x+2 2
ckopoctd Ha 1 km/4 , 1o nia 10 kM OH moTpaTut BpeMeHu Ha 0,5 daca Goasme,
qeM Ha 9 KM, MPOEIKAT 0O CKOPOCTLIO Ha 2 kM/4 Goumbiie oObrnoit.
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712.2)2x+ 1=52x=4;x=2 6)10 ~3y=-8y; Sy=-10.y=-2
B)3z:-14=-2;3z=12;z=4. r)21+9=201:181=9;t=%‘

712, 8)Sa=4(a~-3), a=—-12
6)3(6-v)=4Q2v-1); 18 -3v=8v - 4: 1lv=22;v=2
B)3 3c¢=T(c-1)2c=-7, c:-——;—

r}4(5+2)=53s~35), 11s=33;5=3

704, )37 +75=6n+42;3n=33 G)x*+2x=2x+ L)x*=1; x=+],

B)8r+3=10r-1;2r=4r=2 X -3x=4-3x;x'=4; x=42
7.|5.a)x2=x,'x(x—I)=0;x=0mmx$l

6)5y2—l=*y2+3;4y2= ;y2=!; y=x1

B X =2x; x(x~2)=0;x=0umix=2 N3P +5=9+27% 2= 4 1=12.
X +x

¥ -4
7.16. a) =0;x-2=0;x=2 0) —0,x—-0
x+2 x+1
2 -
B) X l=0;.7r+1=0;x=~l r) x2-%) x)=0;x=0
x-1 2-x
7472 22 0. x=0 6) 22 _0x-5=0;x=5
X+
2 2
B) 2T o0 x—2=0,x=2 0 04t =0x=—4
x x—4
2 K - 2
7.18. a) al l2“‘”36=0; (x=6) =0:x-6=0:x=6
x-6 x-6
6) 4x—l—(x+5):0; 3x_6=0:3=0: He1 petetui
x-2 x-2
1 ?
- x +10x+25:0‘ (x+5) 0. x 5=0ix= -
x+5 x+5

19



r) 7x+4—3x+8=0; 4x+12:0;4:0; HET pereHHuit
x+3 x+3

7.19. a) 5a - 4(a—3)=—20; a = -32

6) 3p+p+12=-§-15;4p=—7; p=—%

3“ o 2.2c-(Be-1)=2 14— +1=28c=-27

)__.__

) 4(2-q)—q=1-20;—5q=—3; q=—53-

7.28. a) 8-x-8 = 3. : 1 = 23 ; HET peluCcHui
2x 6 2 6
le (2%% + x + 1) =25 + 2x; 2¢* + 2 = 0; neT pewenwii
2x(x+1) 270
x~20+20 2 1 2
B) e — ; HCT PCLUICHHH

3’4 3’
r) 3x° —2(x—2)=§(x—2)3x 3367 - 2x + 4 = x* = 2x; 2%° + 4 = 0; icT KOpHe#

720 a)3(x-2) +x(x+2)=x"—4;3x -6 +x" +2x=x"—4;5x=2; x=-§-

6) 2x(x+ D+30xr-D =20 1), 26 + 2x +3x -3 =2 -2; 5x = 1; x=0,2
B)x+3 +x(x—3)=x2—9;~2x-=—12; x=6

1) 3x(x+2)-5(x-2) =307 -4); 37 +x+ 10 =3x"— 12; x=-22

7.22. 1) Hyers x (xm/4) — ckopocts Besiecuneaucta. Torma 2,5 - x(km/a) —
CKOPOCTL MOTOUMKAUCTA. 110 yenosnio 3anasun Bpems, 3aTpadeHHOE Ha BECh NYTh
BEJIOCUIICAMCTOM M MOTOLIMKIIMCTOM BBIPAKAIOTCH COOTBCTCTBCHHO!

ﬂ(q) U >0 (4). MoTouMKIHCT Bbi€Xad Ha 2,5 yaca no3xe, OO3ITOMY
X 5
50 50 =25
x 25.x
3 3 _
)ﬂ_ 50 —25: 50__(3 5’:g_§:0; 6§ 5x:0;
x  2,5x x x 2 x 2 2x

x =12, Tak xak npux = 12, 2x # 0, 7o x = 12 — xopcHL YpaBHCHHA.

3) Cxopocrs Besnocuneaucra pasHa 1 2(xku/u).

CKOpOCTL MOTOLMKNCTA paBHa 12 - 2,5(kM/4)=30(km/4).

Otser: 12(xkm/v); 30(xm/u).

7.27. 1) Nycrs x (xm/1) —~ ckopoctsh aBrobyca, Toraa 1,2 « x (km/u) — cxopocTs

motonukaucra. AB=100(km), nootorny Bpema npoxoxaenus AB asro0ycom mn

100 (q) g 100
2-x

MOTOIMKIHUCTOM  PaBHO (4) coorsercreenno. Tak  kax

MOTOUMK/IMCT BbIEXaN Ha 8(Mml)=_ (4) nosxke asroGyca u npuexan Ha 12(mMun)
B

= (q) aubLic aBToOYyCa, TO l()()_ﬂ_£+l
5 0P Y x 12x 15 5

1
=
50



2 100 100 1 300 250 x

} ———==. ——~—~"—-—=0.x=50 - kepeHb ypaBHEcHHA. TaKk KaK 3-50=0

x L2 33 3x 3
3) Hrak, ckopocTh MOTOUMKANCTA pasHa 1,2 - x =1,2 .50 = 60(km/u)
Otaer’ 60(kM/4).
731, 2) 31X + 4x) = 2xix + 2); x> + 8xr = 0: x =0 wm x = -8
6)(c-2V=1c+3)c"~dc+a=ct+o6c+9: 10c=-), e=-3
B) O’ —5x)=Tx(x - 1% 2" = 38x=0; x =0 mau x = 19

F) (- 2k —4) = (r+ 20X+ 3) % - 6x +8=x% + Sx+ 6: 11x=2; x—l—)l

y
728. )2 -1 =x% X% =1, x=41  6)V3Ix*+2=3x+3x J=-.;

e dxrt—a=2%% =4 «=x2 5% 3=5x4- 10x 10x=3, x=0.3
129.a)3x% + 1 =2+ 2, K - 2+ I =0 x- 1)) =0;x=1

6)2°-5=x 1,x*=4 x==x2

8)5x-36=06x"- 12x, £ - 12 +36=0;(x—6’=0;x=6

N2~ 13=xt~4,2=9 1==x3

25)=0 ¥ =230
7.30.a){x(x— )= Sx=0hx=5 . 6) Jy20 < y=4
AF =D
. y#-4
ol ¥y =625 .
ia){x(36 R T Nzl oy=-3
x#6
y#5

7.32. a)3x(x+l)+(x—l\(x+3) 33— 1)
43+ + W -3=3r -3 ¥+ 5x=0;x=0umx=-5

a-1  (a-1? _

4a-5 (aa-57
({@a-14a-5)-Qa-10=0,4a"-9a+5-4a* +4a-1=0:
-Sa=-4,a=08
8) 2x(x — 3) + (x + 3)(x — 6) = 2(x* - 9)

P -6x+tx=3x-18=27 = 18; x2=9x=0;x=0mwmux=9

b-1) b+l
r)

G+37 b+3
6b=—2;b=-§.
133.2)3x+4)-25-(x+Dx-=0
X+ 12-25-x+3x+4=0,x*-6x+9=0; (x~-3=0;x=3
)19 +x(x-5)-3(x+1)=0; 19+ -5x-3x-3=0;

P -8x+16=0; (x4’ =0;x=4
B)(x+5)-26—(x+4)x-5)=0x+5-26- (x*~x—20)=0;
K +2u-1=0;(x-1)=0;x=1
DH+6(x-3)-x(x+2)=0;~ +4x-4=0; (x-2)’=0;x =2,

=0, (- 1P+ 1)b+3)= 0b2-20+l-b2 ah-3=

0

5t



7.34.2) 3(x* + 3x) + (x + 12)(x =3) = 6 - 3x=0;

39+ X2+ 9x~36-18x=0;4x* - 36=0;x*=9; x =43

6)3(x+2)=6~-(1+2xx=0;3x+6—-6—-x~2x*=0; 20° - 2x = 0;

x=0nmux=1

B) 4% —x) +12x — (x + 2)(x + 6) =0; 4x? — 4x + 12x — x* — 8x - 12=10);

3 -12=0;x*=4; x==+2

DG-x)-5-xx-7=0;5-x-5-x"+Tx=0; =2+ 6x =0, x=0; x=6.

7.35.a)x(x+2)—4(x—2)=8;x2—2x=0;x=0mmx=2

6)3x+27+3(3 -x)—4x-x=0;3x+27+9-3x-4x* = 0;

42 =36,x*=9; x=13

B)x(x +3)—6(x—3)— 18 =0; 4x* + 3x — 6x+18—18 0;

¥-3x=0x=0x=3

r)5x-x+2(x—2)—16——2x=0;5x2+2x—4—]6—2x=0;x2=4;x=:tZ
L L3 3¢2 =12 +12+2¢* +12¢ +18

7.36. a) =0, =0,
6 -6 (2¢c +6)(3c-6)

5c+30
(2¢ +6)3c - 6)
)+~ -4y y-7=0;,) -5y +14—4y—y* +Ty=0:
y=14,y=17

d+5  d-4 9 d+5 d-4 9

B) + =— t———-—=0;
5d-20 4d+20 20 5(d-4) 4d+5) 20

d’+40d+100+54° 404 +80 9 _ . 94> +180-9d4”-9d+180
20(d - 4X(d +5) 20 20(d - 4)(d +5) )
—316()-9—d=0;360—9d=0; d=40.
20(d - 4)Y(d +5)
[pu d=40, 20(d — 4)(d +5) # 0, To ectb d = 40 — KOpeHs ypaBHCHHUA.
f) 2a—2_ a-2 N a-1 -0 2a—2_ a-2 _ a-1 -0
a*-36 a*—6a a*+6a  a*-6* a(a-6) a(a+6)
2a2—20—-a2-4a+12—a2+7a—6_ . a+6
a(a-6)a+6) T a(a-6)a+6)
[Ipu a =- 6, a(a — 6)(a + 6) = 0, TO ecTb YpaBHEHHE KOpHEl HE HMEET.
737.9) §'+2 _ c2—5 - c:-25 . (2:+2 _c—5:~c+25=0;
¢“~5¢c 2¢°~50 2c°-50 c¢*-5¢ 2c* =50
c+2 2420 o 2% +14c+20-2c*-20c _
oc-5) 2Ac-SKe+5) 2e(c-5)c+5)
20-6¢
2c(c—-5)c +5)

=0; 5¢%+ 30 =0, ¢ =6 — HeT KOpHEii.

=0;a+6=0,a=-6.

=0;20—6c=0;c=3—;;.

Hpu c= 3% ,2c(c-5)¥c+5)#0,10€c1b c= 3%- — KOPCHbL YPABHCHHS.

6)3y—l_l=y.3yl_ I 1
6y-3 1-4y* 2y+1° 32y-1D (- 2y)(l+2y) 2y+l

52



~6y -y +1-3-3p+6y* —4y-2
3(1-2p)1+2p) T 31-2)1+2y)

fipn y= ——;, 3(1 =2 X1 + 2y)=0, T0 €CTb YpaBHCHHUE HE UMEET KOPHEH

0; -4y -2=0;=—2

0 4d+9)  d+3 _ d-3 _ 4d+9)  d+3  d-3 _
5d*-45 5d4°-15d d*+3d " SHd-3)d+3) 5d(d-3) d(d+3)
4d2+36a’+a’2+6d+9—5d2+30d—45_O_
Sd(d —3)0d +3) ’
2438 4724360, d -1
5d(d -3)(d +3) 2

Tlpu d =-;- ,5d(d-3)d+3)=0, 10 ¢cTb d = -;— — KOpPCHb ypaBHeHuUS.

1 2x -5 [ 1 2x-5 1
r) + T3 =0; + - =
4x-6 18-8x° 2x°+3x 22x-3) 2(3-2x)3+2x) x(2x+3)
2 .1 2 —
2x°+3x-2x°+5x+6 4x=0;4x+6=0;x:—2.
2x(2x-3)2x+3) 2

[pu x= —% , 2x(2x = 3)(2x + 3) = 0, TO ecTb ypaBHEHHE He UMECT KOpHE,

~

124-7 d-3 | 604’-23d-7-10d" +29d +3 _

7.38. a) =1; 1=0,
10d+1 5d+1 (10d +1)(5d + 1)
2 A 2 _ _
50d* + 6d ~4-50d° —15d |=0;—9d~5=0;d=—-5-.
(10d + 1)(5d +1) 9

2

flpu d=-%_. (10d + 1)5d +1) # 0, 1o ccte. Tipn d=—% PA3HOCTS

COOTBCTCTBYIOMUX Apobei pasHa |,

5) 18642 15b+1 o 1857 +926+10-1567+596+4 , o
b-4  b+5 (b-4)b+5) ’

36% +1516+ 1436 - 36+ 60

(b-4)Xb +5)

=O;l48b+74=0;b=—%

NMpu b = —%—, (b - 4)b + 5) # 0, to ecrs. Ilpn b = -% Pa3HOCTH

COOTBCTCTBYIOMMX Apolei pasHa 3.

1.39, a) [lo ycnosxrio i;r—l+3-0.5=3%; iz;r—l+i~1=0; aT-3=0;a=3

2
Npua=3#n b=—5— HMeeM: £+—l—3b=i-—-5—=i.
12 2 2 4 4

c-2 2-c¢

6) ——3—-.x—4x = ——§——+-§ =1 - o ycnoBHIO 33]a4H; OTKY A ¢=3,

Npuc=5wu x=-113: c-z-x—4x=(c_2—4)-x=~3-x=—3(-—l1—1—)=34
3 3 3 3
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740 ) Ty

3anaqu. Orkyna n=2,

y2+y]=—n—]+-§-(3n-'l)—27="21 = N0 YCAOBHIO

1 n+l  3n-1 111 13
I =2H y==— —p+ VP e — =2,
R N T A A A A T I T
6) 5-9 z+s+2~22—z3=9—s+4(s+2+8:i6; 27~ 3”8"+‘6=8;s=1.
4 3 2 3 6
Mpns =1 nz=0,5; S 2. z45%2 2 3 =—2‘0,5+0,25-o,|25=—o,s75=-%

§ 8. CTeneHn ¢ OTPHIATEILHLIM LeAbIM NOKA3ATEIEM

1 (1Y 1 1Y
81.a)33=—={-|; 6) 132=—=|—1;
B37=5 (3] ) 132 (13)
1 (1Y 1 Y
52=—=l-]; e —=[—=].
M5 (5 2 7 (27)
s (1Y | 5 (1Y 1
8.2.a)a5=(;); 6)F=c : B)d’:(;); r) F:t‘.
Py 1
8.3. —b)?=f——| ; 6 =(c+d);
a) (a-b) (a_bJ ) (et
B) (t-s)° —(_L)]- ! k+0)
t-s)’ k+0? ’
2
8.4, a)4-———=4 22=16:6) = =0ba";8) 2-—=25_10 n £ =p
7
3 2
8.5.a)—5=d-¢:'2 6) —I-,—=b3 o Zopm r)—’-’:,—:p’q’.
m q
(r+s) k+1y :
8.6.2) ——=(t+s) (t-5 6) —=(k+Ip-1)';
(s =(t+s) (t-5)" P
(a-b 2 -1 (—-m)!
B) —;:}—:(a—-b) (e+d) r) (m+n)_3=(n—m)‘(m+n)3,
8.7.2)2=2",4=228=2%16=2%32=2% 64=2% 128 =27,
1 1 1 1 1 1 1
_=2—l 2= »2. - -3’ __=2-—4' _=2—5, _=2—6' ___=2—7;
2 T4 2 8 2 16 32 64 128



8.8.a)3=3',9=3%27=3% 81=3% 243 = 3°,
.1.23-1, _1,23—2' ...l_.=3-3 .}..=3-4 _l_=3~5
3 9 27 81 243

o () )" ) o) ()

OO

8.9. a)———62 6) ——=77:8) ——=5

343 ‘ 625

-4,

5)

r) ——=2710,

1024

8.10. ) 0,1 =107"; 6) 0,0001 =10 8) 0,01 = 107% r) 0.00001 = 10~

‘-2- .l—l ]O ]3 3 0 s
8.11. - - - -1, L3
MO RETT I

B) 5%, 5% 5. 5%

r

JHONORE)

8.12. a) (64-47°) = (2°.(2%) %Y = (2527 = (27 =2"= —.

53.571 54
6) '5—6=g:€'=5’=25,

s 11
128262728 20t — = 2|
B) ( ) ) il

256"
3% 30 1
=————=3_l=—
)3~2-3ﬂ" 3 3

3

-1
1 1,40 3 .2 3 3
8.13. —— 107+4 (=2 ~(-5)“(-5Y = ~——= +14+8-5 =14 ~— = 13,7;
a)(3) (D) = -1 >

® “(1)_1. > *(i)o ~ (0,5 2+2.5)"(
) 2 31 s B

2,57 =

=227 14-2)"+2,5 = -1-1-4+2,5=-3,5;
-1 -3
B) (%] (4) —(—%) +(~0,6)>-(-0,6)* —(4° ) =

=272 (3PH=0,6)-1 = 0,5+27-0,61

=259,

-2 2
0 (-0.5)%2)"-(Vi6) (-2 -1,2—@ - (-2)-3-(2)-'-1+s'1,2-(%) -

- -s%-x £9,6-2,25 =—7.25+9.6=2,35.

8.14.2)a%a”=a = L;6) b =5 =
a

1
~+ B

Pl

Ydd?=d" = 7}; ) mSm = m*,

8IS ) Kk =k @)= myxiat =i Nyy™ =y
2,.,.3 3
8.16.2)2a 397 '5“ R 6) 1,2x 2:4x75 = 0,3x%;
B) im" l—3-m‘3 =i'im‘° =l§-m'°; r) 8:-’5:31'—7 =82 ,2=12-.
7 4 77 49 3 2



8.17. ) 3m'2n3:% mind=3. % m = 4m; 6) 0,50% 24070 = 2076 = 22,

a
1l

at-1

8.18.2) (a*-1)a"' = s eI =PI =L
a

b(1-b%) 1-b*

bbbt = ;
8) (b-0) 2 >

) (nnyS = mom = )y = (m — 1y = 221,
m

gt a’+b? A 2l
8.19.a) ab +a b—— L o gL S
a ab c d o

32 2 2 a2af 1 11} 5 2.4°-P" _ 2 2
PO 4 rPY |- =P 55 =P
P q pq

B) Lo l7t g7 =30 =t_ ;1) 16p7lg? :%‘0'3q2 = 16'%p2q= 28p7%.

4% c? d3—c3 .

2 2. m n _m3—n3
rymn “—m n—?—?_m—.
8.20. 2) (b"+a ) (a+b)™ :(1 l).h'__ﬂl’..,_}_= L,
a b)a+b ab a+b ab’
1 1 1 yz—x2 1 (x=yp)x+y) X~y
5)(x — X~ —_——— = == = .
Y ) (x-y)= ( yz) x—y xzyz x—y (x—y)x2y2 )

24,2
2, 2,2 1 1 1 m°+n 1
B m™Hn7)  (m +”2)=(_2+_z)' ToZ . miimant) mit
m m*+n® m*n*(m*+n°) mn

n
2, 2, (@ 2 ra b bY a&+5 o'
ry(ab™+a*b) 5 =(—+"z")’(“-7) = I =4 h.

B a a a*b? 1
-
8.21. a)(b"+a-‘)-[L_+L_] :(l+l).(a+b)-‘=9_+_’l._‘__ 1,
a'l bt a b ab a+b ab’

(e () - ()

=( s+t ]-l =.st(sz —12) o)

.\'t(sz—tz) s+t

S.p8 -15
b b b_1=(3_|)_z=31=9; 6) n n 1

8.22.2)

x+4 1 3 2 x+1 3 2
823.a) | ——~—— 1 ——+ = t——=
3r+0) x+1) x+1 -1 3(x+1) x+1 x*-1

_ 1 + 2 x-1+2
x+l x*-1 (x+1}Xx-1)

56

l .
1

-2 -2
= - 4 = —— .
" " 16



6)(x+10_L. 5 1w
5(x+5) x+5) x-5 (x=5)}x+9)

_x+10-5 5 10 1 10 x5 1
TUS5(x+3) x-5 (x=5)x+5) x-S (x=S)x+5) (x—SKx+5) x+5
5

a+2 (4—d’ -5 4-a
y at2 -Gl

2-a-
8.24. a)

2

4-a’

! -3
6 x—-1" =1—3(x2—-l)_ x+1

2 2
3(x_l)_ﬁ -1 37 -D-1

1
1-x

w
{w

2 3
825, % x__ 3 3 _ 6 __ & _6_2
1 2521 2x%41  4x'-1 4.2°-1 63 21
2-— 24—
X X
9 9 18 18 18 6 2
2x-1 2x+1 4x*-1 4.25-1 99 33 11°
2x 6

826.a)—2=x __ 2 _ 2 _ 5 _g.
l__21t 2—x~2x 2-3x 2_2
2-x 5

6)

3x
6) 2-x _ Ix _ 3x - _
7. 3x  4-2v-3x 4-5x 4_5_2
2-x 7

2.2 1

y-3x Xy 1y 1 1
xy Y-9xt x y3x 4%
y

y 1
kXY 1y o x5 1
v oY-at xy-2x oy 5 1, 9
xy X 5




8.29.
a)(=x" 4P — 4+ 1=0: (2 17=0: z:% e =%,x=2

6)t=x27P-8t+16=01=4;x2=4; x=4-5=%

B)1=x"97+6t+1=0; t=—-§-,x=-—3

]

o
]
It

Ni=x?P-18t+81=0,r=9;x2%=

G| -

yz(ay-l _1)2 v (x-zJ, y—z) ' t—xly

8.30,
x(l+x"y)2 x(xy_l*"x—l}’)/ w7l

) yZ(xy-l__l)z yz(x"2+y'2) 'l+xy'
) Jt'(l~i—x"y)2 Cyxt+y?) -xly

(y( Y"")) y l+w _G=y)Py Gy)x_x-y
((1”—1,,» I-x7ly  x(x+p) ¥(x-¥) x+y

(ST [()()

R _pn an oy (a—n _ b-n)(a—n + b—n)

(4™ 127" + b~ g + 20— 5N 4gTh

. -2n b-2n - a-Zn _b—Zn p
-1 -]
LT (S e o) Wik - RO
4(ab)™ 4(0,2- .5)™ 4 100

a’-b" Y| a’+b™" -
8.32. ( 2 a’h" + b | +(a'2” +a"b" +b‘2") )

@ -ah"+b? @ ea b+ b

T a b a"+b
(@ -a bY@+ b+ (@ b K +a T  b)
- (a—n _b—nxa-n+b~n) -

a4 b g - b—Jn 2 a-Jn

a—ln _ b«lu a—Zn - b-Zn

Oneuartka B YCNIOBHH 334a4u
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Jomamngag KoOHTpoabHAan paGora N 1

Bapnaunr 1

1. Yncautens apodbu a-3

anreGpandeckas apoSk paBHa HYmMoO. 3HameHaTesh APoCH paBeH HYmO NMpy a =— 7
i a = 12, 3pagur npu a = -7 unn g = 12 anreGpanyeckas Apo6b He CyIlecTBYET.
3 az—-ac+2ab+b2—bc= (a+b)2 —c(a+b) _ la+b)atb-c) _a+b
" ab-Prac+b:  alb+o)+(b+c)b-c) (b+cfatb-c) bic’
3.1lpua=19ub=0,55:
a’-4b2 -5a+10b _(a—2b)a+2b)-5(a—2b) _ (a+2b-5Ka-2b) _
(a+2b)*-25 (a+2b-5)a+2b+5)  (a+2b-5Ka+2b+5)
_a-2 _ 19-11 _
a+26+5 19+L1+5
2 4 4p
" 9p-12g 90+12q 16g7-9p7
_6p+8g-12p+16g-12p _ ~18p+ 244 _
T 33g-49)3p+4g)  3(3q-49)3p+4q)
-6(3p-4q) 2
T 3(3g-4q)3p+4q) 3p+aq’
Bk+A%+16 16—k _ (k+4) (Sk—1)(Sk+1) _
1562 +3k  25k* =1 3k(Sk—-1) (4—k)(4+k)
Akt 4)(5k-1) Sk*+19k-4
T 3k(4-k)  12k-3K°

paBcH HYMO npH a = 8, 3nayuT npH a = 8 ¥ BCA

1
6.;+b+c '[I+b2+cz—a2) atb+c (b+c)2—a

1 1 2bc b+tc~a 2bc
a b-c
_A{a+b+cla+b+c)btc~a) (a+b+c)
- 2bc(b+c—a) T 2
7. pm x__3_ (x+l x- 1) (x2+l_x2—l}= 4
-1 x41) {2=1 2+1) -1 (Z-1)(P2+1)
225 141
_Xl_ Tt e _ 24
TTx 15 15 Te0
‘ 4 4
8. (c”‘+d")"--—2— 2) (4-—] (2d? =26 =
d—2 ~2

-c")=2cd(d-c¢)
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2ab a-b 2a b
st . + =
a-b* 2a+2b) at+b b-a
_dab+a®-2ab+b® 2a b _ (a+bP2a b _ a b _
2Aa-b)a+b) a+b b-a 2a-b)a+b)? b-a a-b a-b
To ecTb 3HAYICHHE BLIPAKCHUA HE 3aBHCHT OT BbIGOpa 3HaueHuid a u b.
10. 1) Ilycrs x(km/u) — coBeraennas ckopocts karepa. Torna, Bpems Karepa, 3a

1

21
KOTOpoe OH mpowen 2 1{xM) no TeucHuo paBno —— (4) ¥ BPEMA, 33 KOTOPOE OH
X+a

npoiuen 21 (kM) NPOTHB TEHCHUS PABHO —%I—l- (4). Io ycroBuio 3anaun
x -

x+1 x
21 21 1 2Ix+21-2ix+21 1
2)—-——+—~——=-—;-——-——-2——————=-—;
x+l x-1 4 x° -1 4
42 1

. l=z;x2— [=42-4=168;x=169; x =+ 13,
X° -

3)x = —13(xkM/4) He NOAXOAMT, T2K KAK CKOPOCTh — BEAHYHHA HEOTPHIEATECAbHANA
Hrak, cxopocts katcpa pasta 13(km/u).
Ortger: 13(xm/4).

Bapuaant Ne 2
+5
(b-13)b+7) _

b = -5 npobu pasua mymo. Ipu b = 13 wm b = -7 3Hamenatens apobu
obpauacTca B HONB, 3ua4uT, ipu b=13 unu b= -7 apobh He CymecTByeT
p Fro-mpryoly eyl eseoy) | @-yfx-yen) x-y

) -~y +zx+ 2t x(z+ )+ (z-yNz+y) (+xdx—-y+z) =+y
3. Mpux=35uy=0,75:

L. [Tpu b = - 5 uncaurens apodu o6paillaeTcs B HOJNb, 3HAYMT NPH

(G-2yY-49 _ (x-2y-T}x-2p+7) _x-2y-7 _ 3,5-15-7
-4y ¢ Tx+14y  (x-2p)x+2y)+ T(x+2y)  x+2y 3,54+1,5
1 1 3a 1 1
4. - +— 5 = - +
6a-4b 6a+4b 9a°-4b> 23a-2b) 2(3a+2b)
3a _3a+2b~3a+2b+6a _ 2(2b+3a) 1

+(3a-—2b)(3a+2b)— A3a-26j(3a+2b) 23a-2b)(3a+2b) 3a-2b
5 3by+6y-55-10 P-4 3p(b+2)-5(b+2) (b-2)b+2) _ (b+2)?

Tyb~14y  9y2-25  Ty(b-2) By-5)3y+5) TyGy+9)
¢ By ¥ _G ) -x-y)
LA R Ca VR bV Ca0 b

Py 4y 4
2y 2yt wy
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2_ 2_ 2
7ﬂpua———0,01,a 2a+l‘((a+2) a- 3 ):

a-3 4a% -4 at-a
=(a—l)z( Na+2+a) 3 )_(a—l)z' da+l) 3
a-3 \Ma-l)a+l) aa-1)) a-3 \d(a-Ia+l) a(a-1))
@1 a-3 a-1 -0,01-1
=2 =101
a-3 a(a-1) a -0,01
-2
2oy | L e
8 -y )[x" y“J [x2 yZ](x y)
y 1 _ x+y

B xzyz G=y? Hx-y)
b b-6 26—-6 b
9- 3 - 3 M 5 _——
b°-36 b°+6b) b°+6b b-6

_ BB +126-36 b(b+6) b 6 b _6-b

b(b+6)(b-6) 2(b-3) b-6 b5-6 b-6 b-6
To ecTs 3HaYeHNE BEIPAKCHUS HE 3aBUCHUT OT nepeMeHnol b,
10. 1) ITycts x(xM/1) — COBCTBCHHAAN CKOPOCTH JIOMKH.

16
Torna, BpeMs. 3a koTOpoc ona npouuia 16(kM) N0 TCUCHUIO PaBHO ——i—(q) "
x+

16 16
[lo ycnosuio 3axaun; P

x—2 x+2

=12 (MuH) = —;— (4).

616 1

-2 742 57 G-2x+2) 5
322 1
-4 5

3) x = -18(xmM/M) HE NOAXOAWT, TaK KaK CKOPOCTb €CThb BENHYMHA HE
orpuuarensnad. Mrak, ckopoets nojxy pasaa 18 (km/v). Oteer: 18 (km/u),

16(G+)--2) 1

>

s x2—4=5-32.2=320;x>=324; x =+18.
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Cnasa 2. ®YHKIIUA y = Jx.
CBOWICTBA KBAJIPATHOI'O KOPHSL

§ 9. PaunonannHLIE YnesIa
9.1.a)-8€ 7;6)-12e€ (Q;B) 79 N, r)15€ Z
9.2.a)- 10 N; 0057 Z:8)0 e N. 1) % e Z

9.3.a)12 ¢ N - ucruua; B) \/g e Z - noXb,
61-3 € O - ucruna: v} 0 € N~ noxh.
9.4.2)37 ¢ Z - noXKe. 8) % ¢ N - ucrtuua:;
61 -5 ¢ N — uctuna, r) -;— & O— NOXKb.

9 5. a) HcTuHa, 6) MOXL. B) HCTUHA: ) IOXKE.
9.0. a) ncrrra. 6) HCTHHA B} OKb. ) JOXKb,
9 7. a) ncruna, 6) 10XKb, 8) UCTUHA, I') IOKD,
9 8. a) ucruna: 6) n0Kb. 8) HCTHHA: ') IOKbL
9.9. a) ActuHa. 6) UCTUHA, B) NOXb, I') HCTUHA

9.10- a)' t 6)—0955
‘ ————————p
-2 4t 22 12 -1
B)-1.15; ri5.
———— — e e
1Y —p s -1t -12 -t 8

9.11. a) nporuBONONOKHOE: — 3; OOpaTHOE! % s

6) npoTusononoxuoc: 12; obparsoe: — % \

1
8) npoTusononoxHoe: — §; obparHoe: .
t
f) nporusononoxuoe” 7, obparHoe: -5
1
9.12. a) NPOTHBOMONOKHOC: — 7 obparsoe: 3;
2 7
6) NpoTHRONOIONHOE: 7 obpaTtuoe: — 3

6
B) TIPOTHBOIIONOKHOC »% , oGpattoc: 3

4 9
£} MPOTHBOTIOAOKHOC: 3" obpatHOC 3
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9.13.2)1;2;3;6)-1;-2;-3;8)-1;0; ;1) %;

9.14.2)1;2;3.6)1;2;3.8)-1;0; 1.1) 1, 2; 3.
3 8 5 )
9.15. ¢ _=0’ > —=0: 24 : el M —-=x{), .
a) 37 = 027):6) 55=0.024);8) 5=0,(05);1) ==0,1(3)

)

wiN

1
3

9.16. a) —262 =4,(6); 6) %: 3,(7);8) TS;' =4,41(6,; 1) Z_ii: 7,(09).

9.17. a) 6,335 = 6,335(0); B) 7,31 =7,31(0);
6) 0,48 = 0,48 (0); r) 91,856 = 91,856(0).
9.18.a) 1 = 1,(0); 8) 108 =108,(0); 6)35=35, (0); r) 572 = 572,(0).
1 5 2 4
.19.2a) 0,(3)=—; 0,(15)=—; L (6) =—, 0,(108) =— .
9.19.2) 0,(3) 3 6) 0,(15) ) B) 0,(6) 3 r) 0,(108) 37
9.20. 1) 15 (3); x = 15,3); 10x = 153,(3); 10x —x =9x = 138; x = 93:15-;-;
212 14
6) 2(14) x=2,(14); 100x = 214,(14); 100x —x=99x =212, x = —9?= 255 ;
B B 65 .2
B) 7,(2); x=7,2); 10x =72,(2); 10x ~a =9x=65; x = 5 7-9—;
r) 23,(25); x=23,(25); 100x=2325,(25); lOOx—x=99x=2302;x=Eg%2- = 23%3— .
7 1
9.21.a) 0,024) =—; . 0) 0,003)=—,
a) 0,0(24) 165 ) (3) 300
] i
0,6(6) =—; 0,00(18) = —
B) 0,0(6) 5 r) (18) 550
9.22.2) 1,6 (1); x = 1,6 (1); 10x=16,(1); 9x = 16,(1) - 1,6 (1) = 14,5,
45 11
x=—=1—;
90 18
1832 8
2,03(5); x =2,03(5), =20,35(5); 9x=18,32;x= ——=2——13;
0) (5); x 03(5); 10x (5); 9x X 900 75
B) 3,9(12); x = 3,9(12) 100x = 391,2(12), 99x =387 3;x= 3873 = 32{9—l .
990 330
r) 0,7(72); x = 0,7(72); 100x = 77,2(72), 99x =76,5; x = 765 = Ll .
990 22
9.23.2)2; 6) % ) 6; 1) ‘—21
9.24. 3) 0; 6) 1,3; 8) -3; ) % .
25
9.25. a) [-1:1]; 6) [13;14]; B) 4; F) B
9.26. a) 6) B} r)
ofparHeie 20 - 25 10 _ 25
7 28 37 133
NPOTUBOTIONONKHBIC -0,35 1,12 -3,7 5.32
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9.27.2) % = 0,285714); 6) % =0,3(428571);

B) %= 0,(7391304347826086956521); r) -:—i~ =0,9(285714).

23 8 43 367
9.28.2) — ; 6) —; Ly ) =
2 150 Y ®) 275 ZETI
9.29.0) 21 ; 6200 n) 6y 02l
300 99 225 10

§ 10. IlonaTHE KBAAPATHOrO KOPHHA
M3 HEOTPHIATEILHONO MHCI

10.1.2) V36=6,7.6>0u 62=36; 6) VI2I=11,T.k. 11>0u 112=121;

B) V25 =5,T% 5>0u 5% =25 V196 =14, 7x. 14>0n 142 =196 .
10.2.3) V49 =7, Bepro Tak kak 7 >0 u 72 =49 ;

G)JE-IS B¢ HOTaKKaKl5>0H‘52={22=2
3 T Bep ’ > T2) T

8) V100 =10, Bepno Tak kak 10 > 0 n 10° =100;

7 4 . 4 4V 16 .7
r) Jl-==,BepHOo TaKKaK —=>0 u | = | =—=1—
9 3 3 3 9 9

10.3. a) E?-—S,HCBCPHO, TK -5<0,

6) V36 =6.5, HEBCPHO, 6,57 = 42,25 %36 ;

8) V100 =10,1, wescpno. T.. (10,1)% =102,01100,

r) \Fs_|=—9 , HEBCPHO, T.K. —9<0u-81 <0.

104.2) V4=2 Tk 2>001 22=4:6) V25=5,Tk 5>0n 52 =25,

B) VI9=7,Tk7>0u 72=49;1) V=1, Tk 1 >0u P =1.

10.5.2) Vid44 =12, Tk 12>0u 122 =144;6) V169 =13, 7. 13>0u 132 =169 ;
B) V225 =15, Tk. 15>0u 152=225; 1) 361=19,1.k 19>0n 19> =361,

10.6. a) /0,36 = {/(0,6)2 =0,6;6) 0,04 =+/(027=02;
8) /0,64 =,/(0,8)2 =0,8;1) /0,81 = (0,9 =09.

1070 [t 2, o [L-dL._L
9 V9 3 5 V25 S

) [8.36 6. o e _ s 4

49 J9 7° 121 izt 11’

2

9 9 3 24 [49 Ja9 7

B) 2o = == N | Ly o LA
4 J5 2 5 5 25 5



10.9. . 2) V1156 =34, 6) 1521 =39 ; B) /1024 =32, 1) /1849 =43
10.10. Tak kak ksazaparHbllf KOPEHb M3 OTPHLATENLHOIG “UCIA HE CYHIECTBYET,
TO BBHIPOKCHHSA 2) B §) HC MMEIOT CMBICHA.

10.11.a) Ja umeer eMuica npu a20; 6) J;:' “IMEET CMBICA [INH 106

B)npu a<0, r) ‘jg HMECT CMbICH TpH a >0 .
. , .
10.12.5) (V5)' =25 =5, 6) (\/5} - (;) =.§_;
JE3) < 7T -4 s i
B)( -)- S) =45, r)\EJ_.(TZ-)_I_Z
10.13. 8) (V1) = (Vi1)" =11, 6) -(VET)' = 2P = 21,

B -(-v2) =-(¥2)" =2, t) (37 =3 =3

10.14,
9 (28) = (V2B = (Vi) =12, ) (347) =(V34A) =(VB) =53
(

5) (4\/ﬁ)2=(~/4—’~/ﬁ) = (VIT6)" =176 1) (6¥2)' = (Ve* 2

s (B3] ] 4oL+
0
10.16.9) (J§)6=,(‘ﬁ)2/‘3=3’=27: 6) (3Ji)"=((J|“§ 2) =18% =324,
5) (—\/ﬁ)q = (Jﬁ)22 =112%|2| ;D (‘/5)6 =((~/5)2)3 =5 =125

10.17.2) V34436 =346 =19 =3; 6) v44+v25 =a4+5 =49 =" -

B) \/7+~/8_l=\/7+9=\/l—6-=4, r) N71-¥9 ={7-3=
1018a)J'€+JlT 4+10=14, ©6) y49+0=7+0=7,

B) ViZI-64 =11-8=3, r) V81 +/1=9+1=10
10.19.2) V64 Ja =8 2=16, 6) V12149 =11-3=33,
B) V49 100 =7 10=70, r) V254225 =515=175

lO.ZO.a)%\/0,36=%06=02, 6) ~7-J4=-7-2=-14

B) 02 V1600 =02 40-8 1) %-J%o:%aozs

3-8551 55



1021.a) x¥* =4 x=xJE =42, 6) =16, x=x16 =14

B at=9, x=1J9 =13, 1) x2=25, x=1/25 = +5
10.22.3) ¥ =5, x=+5, 6) A2=11, x=111,
B =13 x=1J13 ) 2=17 x=2J17

10.23. 2) g"xz =175 2 =225 x=+15,
6) 4x>—28=04x>= 28, x> =T, x=+J7,
B) gx2=24 =144 x=212,

=) 3x? —78 =0 3x% =78, x% = 26, x = £4/26
10.24.a) x > V2 , x2>2,4>2, TO HCKOMOC HYHCIO paBsHO Ja=2 s

6) 2x<3, 42 <3, x2<%; 0<-i-,’l‘0 HCKOMOE 4HCIO PaBHO 0 =0 ,

B) x>\[§, x*>5,9>5,10 HCKOMOE YHC/IO PaBHO J§=3,

= 3x <l 9x? <11, x2<%, l<%,TOMCKOMOC‘IHC.‘IOpaBHO Ji=1

V5, .

10.25. a) 2x> 5 , ¥>=-i >§-, x=4x2=9x2=16, x x;,53>0,

x=2,X2=3,.X3=4,
6) 2x <7, q==3x =-23=-1,
B) 3X<\[2- > N =_31x2 =—2,x3 =—l_.

V1o

1) 5x >0, x>==, x2>-§: m=lxn=2x=3
10.26. [MycTs cTOpOHA KBaxpaTa paBHa g (CM, M), TO
) a® =64, a=18 T.x.a>0,70a=8 (cm);

6) a* =100, a=x10 T.k.a>0,10a =10 (cM);
B) a*> =225, a=+L5 Tk.a>0,10a=1,5{cm);
1 a?=17, a=12W17 Tk a>0,10a= 17 (M).

2 2 2 _4
1027.2) Vx =11, x=112 =121, 6) Vx==, x=|= =5

3 3
7 1} 49
Jr=11, x=11%=121, Jr==, x=n=| ==
R ' ) Vr=g. ¥ ‘\s) o

16.28. a)ecnina=1,T0 M=J3:_2_=JZ=2;
6)ccmn b =2, 10 552 +106+9 =/20+20+9 =49 =7,
Bjeciuc = 1,5, 0 m=m=\ﬁ=h
Vecmd=5,710 Jd*-d? =4125-25 =100 =10
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1029. a)ecna=4ub=7,10V2a-b=V8-7T ==

2
G)ecup=25ng=16,10 ,/p+ll~1’(-g-) =\/§_6-—\/§7=6-8=—2
Blecum=33un=2,10Vm-an =/33-8 =25 =5,

ryecans=25u1=16, 10 \/§+JL=J§+JI=31A
5

10.30. a) V225 +3/121 =15+43.11 =48, 6) s/éz—

8) -0,03-10000 + V16 =-0,03.100+ 4 =1 . r)755= T, ______

10312 5——‘/ J 5-2- —;
169 169
6 s-*’s—+3=s-‘/:+3=s--=1s+3=2: ‘
16 16 4
2
B)ZJI—-—I 23-1=3 )4-—,,5—- 1 ,/&-»1-1 1633
16 9 29 V3T T

10.32. a) = \119 6+15- \/03 =-l-4—+2 06=79.

6) 0,5-J0,04 +-(; V144 =0,5.0.2+2=21
B) 3,6-4/0,25 +—l- V256 = 3,60, 5+-%=2.3;

r) 2.5-y3,24 -~ \/22 =2,5- 18——{=—3

10.33. a) 9<l4<16,n03'r0My 3</14 <4;6) 36 <48 <49, no3ToMy 6 <48 <~
B) 0<0,8 <1, noaromy O<M<l;r) 25<28< 36, moaToMy —6 < —28 <5
Oteet:2) 3.46)6,78)0.11)-6,-5

10.34.a) 0<0.3 <1, noaromy -1<-/0,3 <0,

6) 324 < 325 < 361, noaromy 18<325<19.

B) 100 <105 <121, nosromy 10 <105 <11

r) 225 <238< 256, nostoMy -16 < -v/238 < -15
Orser a)-1,00) 18, 198) 10, 11 r)-16,-15

10.35.a) x<5. x> <5, cnenosarensho, ¥ =4, x>0 a x=2,

2

6) 2x<+7. xlsz‘cnenona'remno. =1 x>0 mx=1,
2

3) 3x<2 . #?< 3 CAcAoBATENLHO, ¥=0,x=0

» ¥SV3, x* <3, cnenopatensHo, = (x>0 mx=1.
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10.36.2) x>+7 x*>7, cnenosarenbho, x> =9, x>0 u x=3.
6) x>410 ; x> 10, cnenoBatensho, X =16; x>0 u x=4
B) x>v62: x* > 62, cnenoearcabio, x2=64; x>0 n x=8,
1) x>+103; x* > 103, crenosarensho, x* =121; x>0 u x=11
10.37, a) S5<¥9=3, CAeXOoBaTeNnLHo, [ l;JS_] COREPKMUT JiBA LEALIX YHCAA,
6) V2>-—4==2, B<Ja=2 » CACAOBATENLHO,
~2:43) COACPHHT TPH LCABIX YuCNa,
B)—V3>-v4=-2, J6 <9 =3 » CICAOBATEILRO,
[-\/5;\/-6'] COACPIKHUT YCTHIPE HEABIX YHCIIA;
1y J’7 > «/Z = 2, CJIC/IOBATENBHO, \/7 ;7)) COREPHKHMT HYETHIPE LEJBIX YHCIIA.
10.38.2) Vx-1=3; x-1=3*=9; x=10;
O)Vix+1=7; 4x+1=49; 4x=48; x=12;
B) Vx+2=5; x+2=25; x=23;
r) m=l; Tx-1=1; Tx=2; x=;2;.

10.39.3) V289 x* =8 ; 289-x% = 64 x* =225 ; x=1I5,

6) Va2 4144 =13; 22 +144=169; 52 =25; x=45;

B) ¥25-x2=0; 25-x%=0; x*=25; x=145;

1) Va2 -144=5; x*—184=25; x2=169; x=+I3.

10.40. a) V2116 = v/529-4 = /23222 = 46 ; 6) V4225 =169 25 =13 5=65,
B) V9801 =+121-81=11.9=99; r) 70 < /5329 <80

[Mocneanas undpa nanHoro uucia pasHa 9. IloaroMy, CACAYET HMCKaTh HHCIO,
KBaJpar nociaeaueil nudpbl KOTOPOro okaH4uBacTcs Ha 9. ITo 4yucao pasno 73

10.41. a) 8464 < 8467 < 8649 ; 92 < /8467 <93, 1.e. /8467 ¢ Z ,

0) 2209 <2215 <2304 ; 47</2215 <48, T.c. y2215¢ Z

B) 2025<2113<2116; 45<2113 <46, T.c. V2113 e Z:

r) 1225<1228 <1296 ; 35 <1228 <36, T.e. V12282 Z .

10.42.2) 377 =33 =3:6) Y64 = Y# = 4;8) Y216 =6 =6,1r) Y125 =5 =5
10.43. 2) 31000 = 10, 7.x. 10° =1000; 6) ¥3.375 =1,5, Tk. 1,5° =3 375.

8) Y0.001 =01 k. 0, B =0,0013 1) 7% =7t (7°) =743 =0

§ 11. MppanmnoHajbHbI€ YMCIa

11.1. ) V9 =3; 6) Vi2=23 - HPPALUMOHANLHOE TUCIIO.
B) V18 =32 — uppanmonaneHoe uMcno; r) 25 =§

11.2. a) 6,1< V38 <6,2; 6,1<6,16...<6,2 — sepHo;

6) 10,5 < V111 <10,6;10,5<10,53.. < 10,6 — BepHO;
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B) 4,4 < 20 <4,5;4,4 <4,47..<4,5 - BepHo,

) 21,5 < 463 <21,6; 21,5 <21,51... < 21,6 - sepno.
113.2< 7 <3.

114.4< J20 <5,4< 21 <5,4< V22 <5.

11.5.2) V7 <3;7<9; 6) \17.3 > 4,173 > 16;

8) V5>2;5>4; r) V10 >3,16; 10 > 9,9856
11.6. 2)-12 > -4; -3 4... > 4; 6) - /25,6 <-5;-5,05...< -5,
8)-19 >-4,5; 435.. > 4,5; r) -v37 >-6,1,-6,08... > -6,1.

11.7.a) (6 + 2 )+ (6 -2 ) = 12 —paunoHanLHOE HYUCHIO;

6) (2 ‘+J§)(2 -3 ) =4 -3 =1 - pauHOHANLHOE HHCO;

8)3+2J5)+(3 -\55)=3 +245+3 =25 =6~ paunonansHOE YHCITO,
r) (sﬁ -3 X JT+B)=7-3=4 —PaHOHAALHOS YUCTO.

118.3) (7 +B3)u (7-VB3), 1x. (7 +3) + ( -B)=14- paunoHansHoe
WHCIIO

6)2V3 u—+3,1k 23 +H=3 )= V3 - uppanmcuasHoe uncno.

11.9.0) V3 u V3, 7.k V3 -3 =3 - paunonansnoe unco.

6) V3 u V6,Tk V3-V6=VIB=32 - HPPAUHOHATLHOC YHCIIO

11.10. YTeepxaenue HCBEPHO, T.K. V25 =5 — pauMOoHATLHOE YUCIIO,

11.11.a) V9 =3;6) J1.96 = 1,4; 8) V3 = 1,7320508.... r) /9 = 3,(0).

11.12. a) 5 +\3 Ipeanonoxum, 4TO 370 palMOHANLHOE YHCAO r, TOTAA

f3=r-5wo (r - 5) — paLHOHANTLHOE 4MC/IO, IHAHMT, B - pauHOHANBHOE
4qiucno, a 3Te HesepHo. [lpoTusopewuic. 3Ha4uT, CACNAAHHOE HaMH

NPEANONOKCHHE HEBCPHO, T.€. 5 ++/3 — HPPaUMONATHHOE HHCTO.
6) -2 Paccyxnas aHajJoOru4HO NYHKTY a), NOAydaeM: -2 =r, f2=7-+

V2 -paiwonansroc uncsio, Tporusopeune. 3uauut, 7 — ﬁ —MppaLHOHATBHOE

qUCHO.

B) 1 +8 Paccyxpaas aHaNOTHUHO MYHKTY @), nogyvaem: 1 + VE=r, VB=r—1,8

- paimonanbHoe wncno. [Tportusopeuue. 3uasur, 1+ /8 — nppatwonanbHoC UKCTO

r3 5. Paccyxxas aHanOrH4HO MYHKTY a), noiy+HaeMm: 3 ~5=r, f5=3-+
5 - pauvoranexoe 4ucao, [porusopeunc. 3uaquT, 3 -5 - HPPAUNOHATLHOE

4nCIIo.

11.13. JioxazateancTso ananornuno Ne 1075 (a).

11,14, Iycts g ¥ b — paHHBIC YMCHA, APHMCM, @ — PAUMOHANBHOC HHCIO, b ~

uppauuonanssoe qicno, g # 0, a - b = ¢. [Ipeanoaoxum, 4To ¢ — paMOHATEHOE

c
umcno, Toraa b =— — pauvonansHoe uucno. [onydaniocs npoTusopcuue, T K.
a

b — HppAUMOHANLHOE YUCHO. 3HATUT, CACAAHIOE HAME NIPEANONOKEHHC HCBEPHO,
T.€. ¢ — HPPALMOHANBHOE YHCA0. UTo U TpeGOBaNOCh AOKA3aTh.



11.15. a) rra - #ppalimoHanLHOE YHCHO, B) 20 ~ HPPAHOHAALHOE THCIIO,
6) o — MOXeT GHITh KaK PALHOHANHHEIM, TAK B MPPALAOKANLHEIM THCIIOM.
Hanpumep, ecnu o =2, 10 a*=2 - pauHoHansHoe wHono. Ecnn a =42, 10
a*=2 - uppaumonaneroe wucno. r) r* — a? — MOXKeT GBITH KAK PAIHOHARBHEIM,
TaK B HPPAUMOHANBHBIM YHCIOM, AHAIOTHYHO 6)

11.16. Ota Touxka A(0,0). [lokaxem, 9T0 APYTHX
x- TaKHX TOYEK HCT
[Tycts Hamnack apyras Touka B(a,b), rae a u b —
nensie yncaa. Ho T.x. T. B npunamnexur rpaduxy,

& 10 b=a2, a2 - HppalMORANLHOE THCAO (KAK

54 ¢ npou3BeieHHE HKPPALMOHANTLHOTO H PAMOHANLHOTO
qucna). 3Hauur, b HPpPaUMOHANLHOE 4HCIO.
HNonyunnn npoTusopeune. T.K. b — pauMoOHanLHOE
9GUCHO {aaxe HEenoe). 3nauwur, Haine

npeanoaoxedue 0 Touke B neeepuo T.e Takmx Toudex GoABIIC HET, YTO H

Tpe60oBanOCh A0KA3aTh.

11.17. Ora Touka A(-1;0). lokaxkem, 4T0 ZAPYruX TakuX TOICK HET

Nycts namnacs apyras takas T Blab), rae a u b -

¥ mense wacna, Fx T B npusauiexar rpaduxy, To
b=a+ 3=y 3@+1), (a+1) - nenoe uucno.
JSB@a+1n - uppammowamshoe  wacio  (Kax

»  TpOM3BEIEHHE WPPALHOHATLHOIO M PAlMOHATLHOIO

X wcen), SHAUHT, b — HppaLMOHANBHOE wHCio. [Tomyuwm
NPOTHBOPCYHE, T.K & — PalliOHATLHOE IMCAO. 3HA'IHT,
BAIlE TpEONMONOXEHNE HReBepHo. T.c. TakHX TOMEK
GonbHie HET, ¥T0 ¥ TpeGOBaNOCHh A0KA34TE.

§ 12. MHOxkeCTBO JeiliCTBHTEABLHBIX YHCe

12.1.2)5;3;7 6) V2. V3. V5 B)-1;0:1 1) 1,5: V2,0
122.2) 1,2;5,0 610:5;7 8) V5, V7. V3

r) 3TO HEBO3MOXKHO, T.K. 3TH JBa MHOKECTBA HE UMEIoT 06ieil vacTy.
12.3. IlotoMy 4TO Ha KOODAMHATHOM NPAMOH €CTh TOYKU C HPPaUHOHANBHEIMH
koopannaramu. HyxHo 106aBHTh RppaninoHanbHLIC THCHA.

12.4.2) 7,5 > 7,498, 6)3,1416 > 3,14159;
B) 54,46 < 54,64; r)1,2112 < 1,2121.
12.5. 2) 0,25 > -0,26; 8)—27,36 >—27,63;
6)-5,123 > -5, 1231 r)—7 3434 >-74343
5 7.5 15
2.6.2) 3,(7 3 val Iy3 T 3 4 onams® 601——
12.6.9) 3,( = 7979763>=>(7) ) 0.0) .
1 19

6.()=6-=—, 4,(2)>4,2=—
B} 6,(3) 373 r) 4,(2) 3
12.7.2) 4,8 <29 :4,8 <5,38._ 6) —V10 <-3,16;-3,162. <-3,16;

B) -3 <-—7—l ,-1,732 <-1731... 1) J45>59,67 >59



128. a)x -y =3 >0, 3HauuT, x >y; 6)x -y =-0,001 <O0. 3Ha4uT, X <y;
B)x—y=ﬁ>0,3naqwr,x>y; r)x—y=—~/§_<0.,3uaqwr,x<y

12.9. a < b, 3uauur, a - b <0, T.e. noaxoanT ToNkko 6) -5
12.10.3)a=2,2(2+2) > (2-3)2 +2); 8 > -4,

6)a=+3, V3 (V3 +2)> (V3 -3) 3 +2),

TX. 1-¢ ncio > 0, 2 2-¢ < 0, 70 /3 ( 3 +2)> (V3 -3)( 3+

8) 3=3,23, 3,23(3,23+2) > (3,23-3)(3,23+2);
T 3,23 > 3,23-3, 70 3,23(3,23+2) > (3,23-3)(3.23+2);

r)a=+5,- V5 (-5 +2) < (-5 -3)(= 5 +2).

21l a)x=y -5, x—y=-5<0, snauur, x <y,
O)x+1=2p,rrey>L,x=2~-l;x-y=2y~1-y=y—1>0, 3nauur, x >y,
B)y+3=x+2~/5.x—y=3—2s/'2_ >0, 3HAYUT, X > ).

r)y—x=l+y2>0. JHAYHT, ¥ > X, T.6. X <y

1212.8)mn>0. 2 >0, 6)mn<0, & <0
n n

12.13. 0 abed >0, tx. ab > 0ned >0, 6) 2L 50,1k ab>0u L 50
[+4 [+

B) %>0. 'r.x.%>0 H §->0; NPl <0tk a5 >0.64>0,4 <0
1214, A(1,3). Tk. | <1,3<2;B(n), TK. 3 <t <4
12.15. C( -% ) r.x.-|<—%<o;1) (VB)Tx.2<8<3

12.16.2) V5=2,23.. '6—3= 2,16 3uanr, o<16§ <5

6) n=3,14.. 3uauut, 3 <31 <7 B) % =0,52. 3nomr, 0.3 <0,5< -g .

r) —/10 =-3,16. ., 3na4uT, -3,2 <10 <-3

12.17. 9) —74;=—2.282..‘, —%=—z.14. BHaquT.—% <-§ <0

0) 21 =6,28. . 3uauuT. 5,81 <27 < 6.3,
B) E=l.57 , 3HauwrT, 1,5 < ki <1.6.
2 2

V2 V2

] _T=—0'7 .. » 3HAUMT, —f < oy <-0,5

12.18. a) pq > 0, 3uaqut, 116o p > 6 ng>0,mbop<0ng<0;

6) p’q <0, T.e. g<0 a p — moboe (#0); B) _pi >0.T.e. p> 0 ag— moboe (0},
q .

) £<0,:;Hatmr,mzl(iop>0mq<0.1mﬁop<0Mq>()
q

12.19.a)a > 2, 3a > 6. 3HauwT, 3a -6 >0,
6Ya>2.a-2>0.a>t+1,a-1>1 te a- 1 >0.3uauur, 3-;%>0;



Bya>2,a-2 >0, 3SHa4yuT, i—>0;
2-a

rNa>2a-2>0,a-1>1,l-a<-I,te.1-a<0,

3HauuT, (a —2)(1 —a)< 0.

12.20.2) b<2,b -2 <3,(b-1)>20, 3naunr, (b-3)b- 1) <0;
6)b<3,1.2.b<4,b-4<0,3b> 0, suawu, —-’;'2<o;
B)b<3,4b<12,1e.4b<14,14-4b>0;

1) b <3, b~ 1>0 1 b<3,10b<7,b~7<0,3-b>0, snau
—b-——}—-l.—<

(b-7Y3-b)
1221l.a)s<l,te.5<4,5-1<0Q,5-4<0,3uau1, (s - 1)}(s -4)> 0;
6)s>4,1e.5>1,5-4>0s5~1>0, snauur, (s— 1)(s-4)>0;

B) 1 <s<4,5-4<05-1>0,3uauur, (s—1)(s-4)<0;
Ns>5T1es5>s5>,5s-4>0,5s-1>0,3naunt, (s- 1)(s—-4)>0.

12.22.2) ~\3=-173...; ~§ =-1,57.. Te.-2<—3< -g, snawwT, K(-2),

®

L(-V3), M( ) )%

=173 L= 1 1 .
6)«/3—1,73,\/3—0,571‘.&‘5<l<ﬁ,3HaquT,K(J§),L(l),M(w/§),

8)+5 =2,23... @ =2.29...T.€. V5 <g <2,5, snaunt, K(+5 ),

L(£ ). M(2,5);

l‘)\,/—. 4,47... ———471 ,T.e.\/2—6<4,5<%1£,3ﬂaqm,

K(20), L(4,5), M( LY

§ 13. @ynknna y = Jx » €¢ CBOlicTBA H rpaguK

131, y
a) y=247 4 >
6) x=0,1,9 3
B) Viamne = 05 Yiaws = 23 2
r) Boime npamoit y = 1 npu x> 1 n 1
HIKe nipamoit y= 1 npu x €[0;1). N b
13.2.2)y=0; 1; 1,5; 01 1 4 9

6) x = 4; 6,25; 16;
B) Viaunm= 1 3 Vo = 33
r) Berve npsamoit y = 2 nput x > 4 1 Huke npamoii y =2 npu x €[0; 4)
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13.3. H
a)y=-1;-15;-3;

6)x=0;4; 16; - o
B)yﬂama:"z 5 Yuau6 = ‘“‘/-2—; -1
r) Beune npamoii y = -2 opu x€[0;4) u -2
HHxe npsaMoit y =2 npu x > 4. 3

e
'S
»
[ 4

13.4.2) A2V2)eTy), Tk p(2)=v2 =2
6) B(1,0)eT (), Tk y1)=Vi=1%0;
B) C(6,25;2,5)eT(y), T.k. y(6,25)=1+6,25=2,5=25;

r) D(-9;3)el(y), T.x. y(-9)= V=9 He umeet cMbicha.
13.5. a) aa; 6) HeT; B) Aa; ) HET.

13.6. 2) Viarn =0 np X = 0; Yy = L npu x = 1;
6) Yuaun HE CYIIECTBYET; Vyays = 3 NPH X = 9;

B) Vo = 1 IPHX = 1, yuus =2 ipu x = 4;

T) Viaw = 2 P X = 4; Y06 HE CYILICCTBYET.

13.7. a) Yyauw = 0 ipH X = 0] ¥,.,6 HE CYLLECTBYET;
6) Yuamu = V2 NpH X = 2; Yyau5 HE CYIIECTBYET;

B) Voaum = 3 TPH X = 9; Va6 HE CYLIECCTBYET;

) Vyianu = 5 HPH X = 53} Vyang HE CYILIECTBYCT.
138.2)-2u0;

6) —00;1—\/5;

B)-3u-l1;
r)—3u—\/—2-.
139.3)0; 1; 6)4;
8y
6
4 4
2 2
X X
6 -4 2 2 4 6 6 4 2 & 2 4 6
2 -2
4 -4
B) 4; r) 0.
6}y 6fy
4 4
T
6 -4 -2 2 4 6 6 4

PO
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13.10.
a)

i
Orper:x=1.
13.11.

Orger. x = 1.

a) (0:0): (1.1); 6) (9:3)
3
6
4
2]
x 0
5 4 2 T2 6 2]
-2
-4
B} r)
'S5
6
4
X L >
6 4 22 D4 6 | x
-2
) N
x=1; HET pelieHUH
13.12.
a) 6)
) ’
ol 1 4 X ! 4 .3
/
x=4 x=0ux=4

74



13.13. a) (9)=3; f[%) =% ; (6,25)=2.5;

6) f(a)=Je_z Apu a>0; f(—a)=J—-—a npt a<0; f(2a)=J2—a nmH a>0.

B) fla+)=+a+! npu a>—1, f2—a)=~2—a npu a<?2,
f(3a—l)=\/3a—l npu azé,

) f@)+1=va+1 npu a>0, f2a)—1=2a-1 npu a>0,
f(a—3)+l=Ja—-3+l nmpa a>3

B314.2) /(x*) =V =} =2 = gtm).,

6) (f(x))s =(\/;)8 = =(x2)-"’- =g(x2)

13.05.2) Vx—1=3,x-1=9;x=10.6) V2x =4;2x=16,x = 8.
13.16. a) suinykna BBepx Ha [—1, |]; Boimykna sau3 na [1, 4],

6) eeimyxna Beepx Ha [0; 4]; Bemyxna Baus Ha (—oo; 0);

B) BelTyxna BeepX Ha [—3; ~2] u wa [-1, ], semykna saus na [-2; -1},
r) BuinykJja Buu3 na [—3; —1] u na [—1, +o).

13.17.98) /(-2)=-4; f(0)=0, f(1)=1, 6
0) 4
B) 1. DY) = R. 2
2. y=0 npux=0, 1 x

123456

y<0 mpuxe(-;0); y>0 nmpuxe(0; +x) 6543 -2 -
3. dyuxuns nenpepoiBHa. -
4. ¢yHKIMA HEOTpaHU1IEHA.
5. Yuanme Yrang HE CYIICCTBYIOT.

13.18. a) -2) =2 - 2 = -4; ,
a=1-2=-1,; 1

JW=—1=-2; PR )
F@)=—9=-3 -1 x
6) 8) D() = [-2; 9] g

F(fy =[-4; -1]

f(x) sospacraer na [-2; 1]; fx) yOuisaer na [1; 9}
f(x) i yeTHas, HY HCUCTHAR, HCNCPUOIHUCCKaA.

13.19.2) [0; 1]; 6) [4; 16]; e) [0: 9]; ) [1; 25).
13.20. a) [0; 3]; 6) [2; +o0], B) [1:2}]; r) [3;+00) .
13.21. ) [V2;2]; 6) V71; ) [W3:31; 1) [k V5)
13.22. a3) [1; 9]; 0) [4; +00), B) [4; 16]; r) [9; +o0)
13.23.2) [0 9]; . 6) [1; 4].

1324.2)[0;2);  6) (V2:3), B) [2: 3] r) (3.2
1325.9) (L+o0):  6) (6;V51;  B)[0;2]; r) [0;V10)
1326.2)[0;4];  6)(1;16); B) [1; 9; r) (4;9)
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1327.3) (I, +00);  6)[0; 9); g) [0; 4); r) [1, 400} .

1328.2) [V3,-1]; 6) (—o0;=2]; B) [-2—2]; 1) (—oo0. —1].
13.29.2) , 6) )
2
X 0 4 x
o* 1 -IN
" ) 4y

-

. r) 14
x -0

13.36.
J, ) =X
\ i
0
1 4 x
y-3-x
a)x=0ux=4 SIX=1.
13.31.3) 0)
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§ 14. CroiicTBa KBagpaTHLIX KOpHeli

14.1.2) V49 =249 =2.3=6; 6) J16-25 = /16 .25 =4.5=20:

B) V4982 =49 .81 =7-9=63; 1) V6436 = /61 - 36 =8-6 =48."
14.2. @) 0,01-0,09 = J0,01-/0,09 = 0,1-0,3 = 0,03;

6) 0,36-0,49 = 0,36 /0,49 = 0,6-0,7 =0, 42;

B) v0,04-1,21 =+/0,04 - 1,21 = 0,2-1,1 =0, 22;

r) /0,81-0,81 = \J0.81-./0,81 =0,9-0,% = 0,81.

14.3.23) V25.16-9 =5-4.3 =60; B) V81:100-4 =9.10-2 = 180;
G)mes 06-3=l,44; r)JbW:ox.c)-o,s:o,u

’ V36 6

1449 5——“ R PTRIN TR TR

) m__JM-E_é 9 _;f‘__l
196 V19 J64 8

25 1 54 20 125 15
145. )\/—8I—. \/' 597 8 943 9'\/'\/_"23
)( _J‘\f L N L {IOOJ' 102 2
49 16 16 74 28 121 81 V121 119 9
5 4
e a)fI—=2=2. g 2=/2.L
g =23 0 F3-{5-%
) (,Lf_tz,. H pi- J_9__
147. ) [11_J‘J'=1.3=8 6)/ 214 J—\[a__.,zs
92 3 16225 25 45
l_'_=\/':E_‘§i _____ ), 34‘j'196 914_ 1_35
16 100 410 16 81 ‘J 81

14.8.2) V4* =42=16; 6) JEE=5“=625; B) V95=9° =729; 1) ‘/g“_=62=36

3
6

149.2) V5* =52 =25 ; 6) {(-2) =(-2)* =16
B) V22 = 25 =64 ; 1) J(=57 =25 =5.

14.10.2) \3*.5? =32.5=45; 6) V2.7 =2 P =8.49= 392,
B) V7236 =7.3 =7.27=189; r) V2452 =22.5=20.

81:25 9.5 45 36 6 6
== 6 T T
11l.a) 16 4 4 ) 49.121 7-11 77
B) 9-16 3 4 12 r) 121-256 ll 16 =352

2549 5.7 35° 25100 5-10



14.12. a) V115600 = V115610 =340, 6) /577600 = V5776 -10 = 760:
B) V608400 = /6084 -10 = 780; r) /902500 = /9025 -10 =950,

14.13. ) 20,25 = 2025 'llo =45; 6) /13,56 = /4356 -% =6,6;
B) 196,04 =\/9604'l—10- =98 - 1312 =‘/372"1—16 =6,1.

14.14. a) 15; 6) 277 =98, B) -3-22=-24; 1)52=%80
14.15.3) V94'° =34°; 6) 3665 =66%; B) V49c* =7c%; ) V1d® =9a°
14.16. ) —5V4x? =—5-2x=—10x, 6) —39y° =-3.3,° =—9)°:

8) —0.1-1002° = —0,1.10z = —z* . 1) —J0,252% =—0,5¢ .

14.17. a) W:xy’ ;6) V258 = 2t* 1 B) Vm'?n'® = m®n® . 1) |/ p’¢"® = ¢’

1
14.18. a) V254*0% = 542 ; 6) %p"q26 = %p‘q”; -
B) V36m*n® = 6mn*; r) %i‘lssz =%"95

’m2 2a ,l69a“’ 134°
14.19.3) -2—6—-=-z-3—; 6) W=F’

494" 14 - 0 ’576a‘2 _ 24d°
815 9p 25h%  5p°

14.20.2) V32 V2 =64 =8, 6) V455 =9 .25 = 15:
B) V63 -7 =9 -V49 = 21, ) V10 Vo0 = Vi00-vo =30
1421.2) i3 V52=4676=2.6: 6) Jy2.8:0.7 =196 =14:
B)J(ﬁ~ﬂ=ﬁ=l; M J45.J50=225=15 .
14.22. ) 0,05 V45 = 2,25 =1,5.  6) V1,923 =576 =2.4.
B) V27V12=\324=18; 1) V16,9 40,4 = 6,76 = 2,6.
14230 Y00 _ 100 _10_5 ) VI8 V36 _6_,
Jiso ie 4 2 iz V& o2
s)%: 2,25=15; r)J?—??=\/§=3.
VO[T JI5 V25 5
424.0) F== oo =g ) I Ta s
g I 36 _6 Y47 _J89 7
V42 iz V21 9 3
14,225 I . .
[-;-] +[72?] (—3)"=1+(‘/2_)_4()‘2=%+§_2 -2 %i}E:TDE’



(Y ., 1o, 11 4 4
)[T lﬁ 13y —‘?—-—E—T' -_5_‘_—8}'27_5—5' 0.
3—) (ﬁ .4 4
1

T g
V2

2
2 4

o - = geees

14.26.2) V132 -122 = J13-12)(13+12) =25 = 5;

6) V252247 = 252425+ 24) =49 = T;

B) V41> - 407 = (41-40)(41+ 40) =9,

r W—Jm-m

14.27. a)zoJ; 2o—= a; J@“ —-13J' N

Y e =Lasde=C 12 J——=12--—=
B) 5V22%e =13 5Ve = e 12 4a 12

1428.2) V824152 =64 4225 =17.  G) V14521442 =145+ 144 =17,

8) V52 +12% =25+ 144 =13, ) V3132 -3122 = 3134312 =25
1429.2) 72587152 = JT2.5+715 =12.  6) 683,22 =f10.3.6 =6,
B) 198,52 97,52 = J98,5+97,5 = 14, r) V21,82 -18,2% =40 3.6 = 12

7 (242 T
30,0 163 1248 _VATN289 17 _ .4
164 Jiea 2
149 16> 13 225 15 98 S8 71 1.

—————— = BETRRAR e e i = ——=—
4577384 73 .4841 176 -112°>  J64.J288 8-12 96
145,52 -96,52 J49.\242 711 717

19452315 1624225 915 135
14.31. a) V4356 = 66; 6) V8464 =92; &) V3844 =62;1) V9025 = 95.

1432 9) \/o,6=—i‘[%—9zo.77; 6) V240 = /460 ~ 15,4,

8) /6000 = 6010~ 77; r) 540 =960 ~ 23,1
1433.2) V810 =v9-490~285,  6) V360 +2=v4-v90+2~ 21,
B) V2250 = 2590 = 47,5, 1) V9000 -4 = /90 -10~4 = 91

1434.2)x>0;y>0, JA_:)'-=\/;‘\/J—';
6)x<0;y<0, Jiy=v-x-J-y
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l4.35.a)JE=\/¢—7+\/-I;;Bepxronpua=0b=0;a=lnb=0;
HesepHompna=2b=1;a=2ub=2

6) Jab=a b,sepuonpua=0,b=1;a=1inb=1,
neseponpua=2b=1;a=2ub=2;
B)\f[r—_b=‘/¢—x—\/3;acpuonpua=l,b=0;a=0ub=0;
HeBepHonpua=2b=1,a=3ub=1,

r) Jth:ab;Bepuonpua=O;b=—2;a=IMb=l;

HeBepHo mpua=2,b=3;a=3nb=4.

1436.3) f(8x) = —VAx = -2Jx =27(x); 6)f(x") = —Vx* =—x*=—(F(x))%

B) £(0.01x)=—0,1 V5 =0,1/(x); D)= —Vr=-x2 Jx =x f(¥).

§ 15. IIpeoOpasosakue BoIpaMKCHUIHA,
COAEPKAIINX ONEPALHHN H3IBJACUCHHUA KBR/IPAaTHOT 0 KOPHA

15.1.2) V9-3 =3V3; 6) V2144 =12J2; ) V36-5 = 64/5: 1) V196.7 =147 .
_V2 21

s © BT

)J' J_ o 25 15
25 5 ,362 )
153-9) {162 YV % \ies s 13\/"
/ 7 1443
R ey J_ D V735 :?\E'
lS.4.a)J_=2J_;6)Jﬁ=2\/§;B)J3_f=4\/§;r)\/§=3\/€
15.5. a) V275 =25-11 = 5J11 ; 6) V363 =3-121 =113 ;

15.2.3) 2

8) V675 =225-3 =153 ; 1) V108 = /336 = 6.3 .
15.6. a) %«/4"‘:%-3\/“:2\5; 6) %\/12 :%-2\6’6:\/376;
B) %Jzoo:ﬁ; r) -;—\/15 =%-5J€=J€.

s 2] 20 2 [io sa 3 [6 43 9 3
Ta)l—=2]2.6) [ =2 0. p (222 0. ,,-—:— 2,
15 a)\[; 3‘j;’6)\/-6; 3\1:’3)‘]125 5\/; D \12s 8\/;
[ 3 153 T
15.8. — = === = 6) J10= = | =P
R e L RR B TE RN RS
B Il—3-=—-‘/:1’_§-=—3—\/—-5: J—— 7\/_
"N T AN \I

159.2) A=350 V2498 =B; 450 V 392; 450 >392, T.e. A>B;

g8 1 8 1
6) 3, J-v—v48; 9. —-v—.48:8<12; A<B.
) \/; 2 9 4
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B) 448V 527 ; 16-48V25.27 ;768 > 675; 4> B.
—J—v\/_z 30 % .5

49 49 49
lS.lO.—a)'J4—a-=2\/Z;6) V256 =5Jb ; B) J@=4s/§;r) Jaod =1Jd .

15.21, a) -3x2\/§ =34 6) 4fy \/0,5xy = \/8x5 3.

8) ~5mS\5m = —\125m ; r) 2P 20" =5pq .

15.22. a) PaccMoTpuM HX KBR/Aparhl: 36; 32, 25, 26, TO MCKOMBIH MOPANOK: 5;
J2_6 12 J§ ; 6. 6) PaccmoTpuM mx kBagpatel: 4; 7; 12; 9, T0 HCKOMEIN NOpAIOK:
2; ﬁ :3; 2\/3 . B) Paccmorpnm mx ksagparel: 16; 18; 20; 25; 19, 170 ucKoMBIH
nopsiack: 4; 3 \/-2_ ; NT) ; 4,5, r) PaccmoTpyM ux kBazpatsl: 1; %; %; 0,49, 10

nckoMstit nopagox: 0,7; 6,5 3 N ﬂ ;1L

1 6«/_
15.23.a)A= = =33 <10 - 3 = 30 =B, r.e. A<B.
) J' 5 3B+s 27-25

6).a)5va +3vb - Ja+24b =4 Ja+5b;

B) -3z + JZ+9Vz =74% D8Je +Jd - Jd-4Jc=4c;
15.24.2) V216-2V6 =36 -2V6 =6, 6) V20+125 =2J5+5{5 =75,
B) VIS +7V5=55+7V5=12V5; N V2-Vi28=4/2-8V2=-42.
15.25.2) 543 — V300 - V27 =543-10/3-3/3=-843;

6) 2\/E+J2——-;-\[§6=10«/§+4\E—2\/§=12\/§;
8) 3V3 + V20 + 80 =35+ 25 +4/5 =95 ;
0 3ﬁi+zﬁ-§mzsﬁ+zﬁ-zﬁ=sﬁ.
15.26.3) Voa + V25a - V36a =3JVa+5Ja-6Ja=24a;
6)5+-;-JE-10 JO.03x =53x + Bxr -~ Bx=56x,
B) VSb~ 2206 -3 306 = J56-45b - 1256 =-1556; .
1342y — By +0,14200y =32y -2.2y + 2y =22y ;
1527.8) Va6 +.3£J;i =aJ;5+2_;J;3=.5am

a
6) \/—r;;+4m\/»?—m2«/r;=m2\/;+4m2 - m*dm = 4m*Jm ;
8) 2a Na'b +a’b = 2a*Jab —a*Jab = a*Jab ;
) V81d® - 5d\/§+—«/4d =97 - 5d\d +6dJd =10dJ7 .
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15.28.0) (6412 V75 ) V3 = (1243 - 5v3) V3 = 3.3 = 21;

6) (3v5 ~2v20)- V5 = (35 - 45)- V5 = 5. J5=-5;

5) (V32 +2vi8) V2 = (4V2 +642) V2 = 1042 V2 = 20;

r) (2V50-5v2) V2 = (10v2 - 542) V2 = 5V2 2 = 10..

1529.0) Vx(Va—vx)=Var—x;  6) Jour (Vm + V) =mn +nm ;

B) (Ve ++d ) Ve =c+Jod ; D (P -V2)Vrs =p 1 -ap
1530.2) (V50 +V6): V2 =5+ 3;6)(V28-Va4): 2= T - il
6) (1245 -6420):35 =(3645-125): 35 =8;

B) (V12 =vi5): 3 =(2V3-V15): V3 = (23 - V15):43 = 2-45;

D) (4V75-212): 243 =(2043 +443):23=12;
1531.2) (2+V3)(V3-1)=2V3-2+3-B3=V3+1;

6) (5+VI5)(v3-5) =53 - 545 + 345 = =245 ;
B) (3-V5)(5+5)=15+3V5 ~ 55 -5 =10-25 ;
N (3+21)(V3-V7) =33 - T+ WT- 3= -43.

1532.a) (a+ V&) (2a-3b)=2a*+2ab -3b-3aJb =2a*~aJb-3b;
6) (2va - 5v3b)(2Va + V3b) = 4a+2/3ab ~ 10v3ab ~ 156 = 4a—83ab 155 ;

B) (J;—Zy)(Z\/;-Fy):2x+y~/;—4y\/;—2y’.= 2x-3yfx —2y%;

1) (Nm =2¥n ) (Vi =0 yem~2 Nmn —Jmn + 2n = m — 3 Jmn + 2n;
1533.2) (V7T -5 (VT +45)=7-5=2;
6) (7-5v2)(7+5V2) = 4950 = -1;

B) (V6 +42)(V6—V2)=6-2=4; 1) (84+37)(8-3V7)=64-63=1.
1534.a) (a+ Vb) (a— Vb)=a’-b; 6) (\/;—-\/;)(\[;+\[;)=x—-y

B (Vr + D) (VE -1)=x=1,6) (y + VB =y+24By +3;

M) (Vr-V5q) (V3p++54) =3p-54. :
1535.0) (Va +Vb ¥ =a+2Jab +b;  6)(Vx -3y P=x-6ry +9:
B) (w/;—w/r—l)z=m—2~/m—n+n; r) (w/;+2\/;)2=t+4«/t7r+4x.

15.36. 3) (V2 + 4)’=248/2 +16=18+8 V2 ; 6) (V5 —1>=5-2 /5 +1=6-2/5 ;
B) 2+ V17 =444 V17 +17=21+4 17 ; 1) 3~8 )>=9-6V8 +8=17-6+8.
1537.9) 23 -342 )’ =12-126 +18=30-126;
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6)(V6 + VIZP=6+12J12 +12=18+1242;

B)(3v5 —-5V3)2=45-3015 +75=120-3015 ;

1) (VT4 4B) <1448+ 2814 = 224847,

15.38. 2) (Vm = ) (m + Nom + n) = i’ = N2 =mJm —nn,
6) (c+d ) (- d crdy=c*+d Jd ;

) (VF =21 ) (r+2 Vrm +an)=rJr —8nn ;

1) Qs +3J1)[@s—6st +91)=8s s +27r 1 .

1839.9) 2= [1,>3f‘r J-f )“j_—i‘”

15.40. 2) —mme = 2¥2*0 . a+3 _at3 ,/a _9
Y Javs a+b ,a — T= .

i _ C—d_ b-2 ,, — J4_b..

B) —mT s r) = - .

Je=d c-d Ja-p? J2+b 2+5
2 2

|5.41.a)%’:=242‘;; 6 2t __%_ 2 ~/_b a{-

8) i= A _\/_;. A 9a2bc 3a2bc\/3ab3 aJSabc
Jeo e e J27abc 3ab’c )

15.42. ) SVx s U _(NarbP _a+2abrb
3;+J— -y Ja-Jb R ta—b P Tabi

3 _3(\/.. \/;) 6 _6(\/;_!‘])3
YT e " Jo+Jaf  (p—qF

4l~[:'*\/3/ i 3

1543.a)J- 7=
6) 4 =4(\/-6"/§/=\ﬁ6—\/5
Jio- 2 8 2
6 6(J_5 V2)
B)—_+T =2\15-412).
36 36««/'54\/?5)
A _36vid-vi2)
A TN T] - 6W2+2031
1Sad Lol V4 2J' =2-43
_ l+\/§ 3-1
o B3 5 3F ta—oJ'_sJ’
3+405 9-5 4 2

7 " 2 - 4D
B) 24J_=(7 2) b 4‘/'_=3+2\/-2-;
1-h -7 9



- 5+J'7=(5+~/7)(5+*/'7)_ 25+7+10M7 3241047 16457
5-47 (5_ )(5+J‘)' 25-7 18 9

15.45.a)%' "(""‘/_) "2""‘/— . 6) J[;—a+JZ;

x+4Jy X2 -y X -y

s s(2s - J:Tr) 2552
ooy e )ﬁ;_ b- ~(5b+3a).
1 Ja+ +2
15.46. ;
a)7a+3
6 —2=3 (=44 )(1+J Y) S
ys
J4—y+l Ja-y+1
2 2 (3+~/2x ) 3+42x-1
3ol 10-2x 5-x
4-(b+1) _
e A

15.47. 2) p- J_+q J_+J_ P p+q\/(;|6) 4+2\/;+t=8—t~/;,
Jr-Ja = p-q p-a " 2+t 4t
x-3Wr+9 _afx+27 9 a+2Jab+4b _ aa-8bvb
i3 x=9 "7 Ja+r2db a-4 °

1548.2)5+ 5 =5 (V5 +1);  B)3-83 =B(SB-1)
6) Vb —b=b(1-b) N Va +a=Ja(1+ Ja)
1549.2) 10+53 =52+ 3),  B)20+60+7 =20(1+37);
6)8-442 =42 (V2 -1); ) 45-9v5 =95 (V5 -1).
1550.2) V0 ~V6 =V2(¥5-3); 6) 2+ 6 -2 =2 (V2 +f3-1);

B) V5 +5-V10 =5 (1+ V5 —V2). 0 7+d-J7=V7 (7T +2-1);
15.51.a) a-2JZ=JE(JE—2); B) JE-z:::JE(:-zJZ);

6) V3b -b=b(v3-b); r) a+ab =a(Va+b).

15.52. a) atb+a+b =va+b (Ja+b +1);

6) va?-b* —Ja+b =Ja+b (Ja-b-1);

8) 3a-3b-2Va-b=va-b 3 Ja-b-2);

r) afa—b +Va* —b? =~/a—b(a+\/a+b).

15.53.

a)ava +b Vb +avb+ba=a(Ja +Vb)+ b (Vb + Va y(a+b)(Ja + Vb );
6)2+bya -2Jab - Jb=2(1-ab )- Vb (1~ Vba )=(2-b)(1 - Jab );
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B)avb — va + Jab —1=vab (Ja+1)-(Va + )=(Jab - 1) (Ja + 1);
1) ab+aJa+bJb +Jab = a(b+Ja )+ Jb(b+Ja)=(a+b )(b+Ja).
15.54.8) a5 =(a—5)(a+5); 6) 25-p=(5-yp)(5+vp);

B) 11- 5% = (ViT-b)(Vil +5); r) m—100 =(Vim —10)(Vm +10).
15.55.0) 5-3=(Vo - B)(VE++3);  6) 162-5=(4z -5 )(4z +45);
B) a-c=(Va-e)(Va+c); r) 7-64t = (V7 - 8Jb)(V7 +841).

15.56. a) 1-2 Jptp=(1-Jp) (1 - Jp ); 6) x +6 Vxy + 97 = (Vx+3p) (Vx +3y);
8)c-2Ved +d= (Vo -va XNe-Va )1 q+4pa+4p7 = (J7+25) .
15.57.2) 49a - 14Ja b+b*=(1Va - b) (1Va - b);

6) 3¢3+1043 ¢+25=(~3 c+5) (V3 ¢+5);

B)9m —6mn +n=(3Jm ~Jn ) (3Vm —Jn );

r) 2a +22a b + b= (J2a + b) (\2a + b).

1558.0) 4+ 43 +3=(VB+2) s 6) (3-2v2)=(V2-1J ;

B 242V +1=(VZ+1); 0) 7-4/3 =(V3-2) .
a b+3 | I
1559, 2)=— LI D s
-1 b+v21 1
b J"'°+J_ VR B
15.60. a) = J;+ =Vx-3; 6) \/;_J;=JZ+JZ;
)9J' = r)JF+~/§= 1
(-81 r+9’ r-s  Ar—+s
Wr-4fy 1 1211446 _ .\ .
15.61. ) O~ 16y 3\/;-‘]-4\‘/—- 6)m-— (11 i‘l2\[b-),
25a—-49 ) 9ab —4ve -1
") 5JE+7\/17=5J;_7‘/E’ D) 6c—8lab T 4o+ 9Vab
1-42 1 V2+6 -3 1. J€+J'
569 TR F O Y e e
15.63 a)sll_o~\/€=ﬁ(\/§—s/5)=£_ 6)\/—5+\/____w/_§_,
o 15-3  3V5-v3) 3° Je+2 27
) Ji5-V6 3 )J'E+J_ J6
s-Jto V5 Jis+d10 V5
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4a 4J' 4(a++3) 4 .
1564.0) 55 “Boaea) B-a’

(- +5)__ s

R o e N R -
g 225 _(r-s)Vx+s) Jros
Wr+1s 3(Va+5) T3
,/,,,—,,+,, n(m + ) Jn
(J" ~ln)(m +n) " Jm—n

lsssa)"”"/—y Gy m%@—s[ —x

Loy
Vs-r 1 r a +58 1
r- 2\/;';+s \/_—\/;’ m -:/__—T/?b=
15660 XNy (-2y) _Vx+2fy
rr2ddx-20y) -2y’

x-4y
2a+6\2ab +95 (V2a+3b 2 _ N2+

6) 6a-27b  3(v2a-3Vb)(N2a+3b) 3(2a-3b)
R i o =5y )x+5yy) _x+5(y .
*+5y- xJ2T (x-— 5\/—)2 x— SJ—
oy 877207 _ 2003 - Br ) _ 20(Bx+4y)
3x+y—iyy W3-y Gdx-yy -

3 3
15.67. 2) in*gza- b + b, 6)’3/: 8 —x+27 +4
a+
3_n
e-d o )2;“:'/‘[ 9-3Ja +a.

++cd +d

B
(4
15.68. 2) M-%:-—l-

5
nJ’zJ"zJ' Wy _Jx-Jy _ i2Vx-4Jy _ \/'(3\/'—\/_;‘
ax adx 4Jx aJx ’
o d S
12 12
2J' J—_sJ'+6J_ Je-3d  2dd-sde
s5vc sV sve s
Jn 13 Jr-13 -1

Ja 3 _\f5+3__
1569 3 o Ve G O Gnton i
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+ _q

q Vi, 3 _Ji-3_

4-
B)J"4_J'4J—4 Y A SRR el

-Q

9 _(a- 3)<~/c7+3)~ .
1570a)J_ P e iy =va+3;
¢ 20Je-100 (Ve-10)?
Je-10 Je-10 Jc-10 =Ve-10;
81 (Ve-9)(Vc+9)
©) \/Z+9 JZ+9 \/-c-+9 J_ ?

by _d 14s/§+49__(~/;+7)2_\/(; ,
NZFUMN - FE RN TR

Ve Vx _z4x

6)

Jab | e Jabe abe
_axa-5_ 5va-1)
Ja-5 Ja  a-5a  a-5Ja
o F
& iidy dredy) J_(JE+J_)
)JE+I \/'I;+3_b+\/— b-\b+6 _ 6 .
Ve-2 b Jbb-2) ble-2)°
Vi Jd Jdc-Jdc+d _ d
LY P A i Jerde—d)  Jetde—d)
Va-l _Vx-3 _2dx-2-303+9_ 7-4x
3J"—2 2f 8 6dx-4)  6(Yx-4)

15.73. 2)

Bt it LA b
6) - pa(Jp-Ja) m’

0 J’ 2 3J' 4 (\/5—2)—3(345—4)_ 26-2Je
Wetd Wet1 alfdesl)  20(Je+1)

)JE+3 Vo3 Jed+3Je Jed+3d 3
Jed+d Jed+c  Nedide+dd)  ded

yNa+yb Jb-v& _aci Jic+ab-vac _ Nbc+Vab _Na+ie
N
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15.74.0) 2 10-4J6+10+4V6

=20 — BepHo;
5+2J_ s_2d6  25-24 P
6 42+243-42+243 144
48\/— —= — BCPHO
0 3o 4J‘ T+4d3 49-48 N A
3 15/2421415\2-21
=3042 —ge HO*
5J— 7 527 50-49 P

1 1 -8v5
—8~/_ =—-2\/§6 — BEpHO.
D v a5 9-4d5 81-80 P

1875, a)”— Va-2b _ 4J7 a- 4«/—+4b a+4b

a-4b 7a+2JZ a-4b'  a—4b  a—#b’

6)24' -3Wb _12-Jab _ 4a+9b- 12J_ 12Jab _ 4a+9b

Wa+3Jb 9b-4a  4a-9b T 4a-9 4a-9 "
15.76. 3) Ja  Ja 3x-3) 3J' 6)a+~/—_ n _@_
) S E Wa-9 (Nx-3)x Jn 3+3a ’

B) Jr_’”’ x| ‘/— :1) 6Jn 3J— 2.2 4
* \/; ndn 2Nn-2 aNa Jna
15.77. 3) ""6-‘/’7"4—‘/—‘.4- 2-25 Jz45_ (fz-5)z43).

sx'4«/'_f’6)z3\/"9z— Jz
I 2 N N JZ+J_ _1 Jerdd  Jeudd
J; y-125 5+J_ c+;;cp 6Jd —6c B Je e

15.78.
a)x—lo\/;+25,2~/§—10 Wx-9 (r-a)r+d) (x-50lx-4) .

Wxil2  x-16  3Wx+4)  2(x-5) 6
6 L@ ‘a+avab+4b _(1-Ja)1+Vaya+26y: _ (1+J')(JZ+2J")
Y larsls  3-3a 12(Ja + 24b)1-a) 12

9 c-25 _3~/E+18=(«/Z—5)(\/;+5)'3(\/Z+6)=3(\/2—5;.
c+124c+36 2Jc+10 e +6 )} (e +5) WJc+6)°

5f' 10Jn 4n-&Smn+m _

Jm-5  15-3Jm
_Sfm-2my:@dn—my* 53 15 _ 15
Wm=5):06-m)  (m-2dn) m- Jn—Jm

NN/ (3J'+2)3J'(J?+1) 3
15'79'a)[2+«/?+1 12Vi+8  (Ji+1)-4i+2) 4‘/—

5 G o
L o e R el
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1s.so.a)(f_ a ].a;= Ja(ari)Na-1) _ =

e 7717 J; (\/;-!-l)\/—
6)1/5—1:1(__‘E__+ Vd } Jd(e- J—)c+d Jd
ctd \Je+d Je-d c+d JE+J_
1581.0) 92161 Yar4 _(@-16a=3)- (JE+4)’(J'+3)

Ja+3 a+8a a-3a  Na(a+3)a-3)a+4)
_(a-4)a-3)-(Va+)Ja+3)_ -14Ja__ 14
Ja(a-9) “Ja(a-9) 9-a’

6)|2J' b+3Wb 3+J6  1-24b 2b(JZ+3)(zJZ+1)
2o+l 4b-1 afb+2 20641 (46— ~3+b)

b Vb aVb-1424B 6Bt

RN STREN 45-1 41~
15.82. 2) av12 = —124% ; 6)-a5=5a* ;
B)3av2 =-184% ; 1) -2a+7 = V2847 .

15.83.2) (V6 + V5 )2 - Vi20 =11+230 230 =11;
6) V60 +(+3 -5 =2 V15 +8-2 /15 = §;

B) (V2 +V18)2-30=20+2-6-30=2;

0)6-v2 )Y +3B2=38-12/2+122 =38,
1584.2) (V3 +V2 +1)2=5+26+23+22 +1=6+26 +243 +22,
6) (V5-v2 =12=7-210 =245 +242 +1=8-210 -25 +247;
B) (V6 + V2 —1=8+4y3 —246 242 +1=9-26 +43 -242,
D(B-V2 +6=5-2V6 +1243 1242 +36=41-26 + 1243 — 122
1585, a)JLJL 2 _J5i= JE+J"‘_'33§‘%‘—23“‘845="26J€=—2J€;

6)0,1-140 - ——3 775 l\/ﬁ;

o) ViE - ‘j"/’ 18-2-9 7\/_,
T)J:”\/:_J:_Jﬁ:n‘t—hmz_s\/f_

1586a)3\/—+6«/—\/_ Mz__f

Jis
50-15+10
6 5J20-15J:+5,/0, = =9J5;
) 5 3
1 6-2-30
B) 100,18 -2,]— - 34/50 = =132 ;
) 10078 -2,/ 3- 3450 = =22

89



r) 200,27 -5J0,12 + 70,03 = 18'}; 2l s,

1587.a) 3+ 2v2 =\1+2v2 +2 =142 2 =1442;

6) V1-43 =V1-4S3+3 =2 -3 =2-43;

B) V23— 415 = 20— 4V15+3 = (20~ V3 2 = V2043 = 25 -3:
0) JV5+ W2 P = 5+6410+18 = 23+ 6410

1588.2) 3 +2v2) (1= 2 P =(3+242)(1-2V2+2) =
=3+242)(3-2v2)=9-8=1

O (V-1 (4+23)=(4-23)(4+243)=16-12=4

B (T+43)2- 3P =T1+4S3)101-4S3)=49-48=1,

0) (V2 -3P(11+642 ) = (11- 67 W11+ 621 =121-72=49
15.89.2) (1~ V2 ¥=1-242 +2=3-22 r.c. pasencrso BepHo;
J3~2\/-2-=| 2 TK (7 - S o

(V2 -1P=2-22 +1=3-3J2 te. pasencrso sepHo"

G-21=7 L3 Wai>0:

11200 3-22 =(J7 - 17
1590.(\3 5¥=3-1043 +25=28-103 .. pasencreo Bepro,

a) V28-1003 = 3 —5 Tk J28-1003 50 (3-5)<0
6) V28-1043 >0,(5-v3)1>06 u J28 103 =(5-3) te. Bepro 6).
B e e Y5(a-B)-NaVas+iB)+ra

I5.91.a) J— T——; 7- b a—b
_\/;l;—b—Za-—2Jc72+”.a_ i Ja_b \/_(JE+J3) _ Jb
- a-b (J— J_)( a+ﬁ) \-Jb —Ja
Ja Ji, L 2ab Ja\JZ Jb)+b(Va +/B)~ 2/ab
0 Ja-&- + b-a = a-h =
___a-Mab+b (fa &Y _Ja -
[Ta—doda+6) [a—veWla~5) Ja+vt
(o, o) _Jon_ (monplmm
1592.2) W—Jmn m Jmn] [ vsfm Jmn/«/— \/—r;;llgn+3m)

Ja Jb a » a+\lab J—b+b a-b_ _

o - =—
Jo-Jb da+Ib P rab q-4 a/a+b« a

N



tsss.0 |- (-2
J—+J_2J—J_+J}'xy J-—‘Q

\/—\J_+‘/_) \/—(J—+J—) By J_(J—J_)y
z42Vz [ V2 z-12 4]

R A Y S Sy SN
ziaz [VEVE(VE+2)--avE-a(VE-2))
V-2 BREED) B
\/—(\/_+2) Vz(vz - 2)(f+2)_z(f+2)
Jz-2 2:4+8Jz +8 (J’+2)
9x 12\/— 4
1594.2) 2% - ,/— 4x— y6x+3J—
_ o (2Vx -3 )(2dx +45) 4 _1
2Wx—Jy 2x Wr(2vx+yy) x’
6) J_— m—n Jmn+n
Jm—Jn 6ndm  6m
e (V- J_)(J_+J—) 6m
~Tna 6nlm f(r+f)“'”
Ja 2Jab |
950 [ 22+ g (o - e
_Va(Ja- f)+\/—(f+f)[ atb Y'_ a+b Ja+db_ 1
- a~b Jatds) " a-b a+b  a-b’
6)l\/;"‘/:1-+ 2\/(;] [‘/-'f'\/— \/—

NIN

Ve—vd| (Ve-vd e}
c+d]]‘/—(‘[-+‘/—) Ja (Je - ‘/_)_J_J_ c+d 1
N Ve(Ve - ad) ctd J'(J'J_)J

15.96. 2) x -—2«/—x+2=(x-\f2_)2 =P=1;
6) 242 —8aV2 +16 =(V2a—4) =104y = 36;
B) 2+ 23 +3=(y+3) =42 =16;
) 362+ 263 +1=(+Bb+1)’ =10* = 100.
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15.97. 8) 20 —ab—b* = 2(V5 +1)’ = (V5 +1)(v5 1) (5 -1)’ =
=2(6+25)-4—(6-2V5)=2+6V5 ;

6) 2a? —Sab+252 = 26 +V5) —5(v6+V5)(v6 -5 )+
+2(J€—J§)2 =2(11+2v30)-5-1+2(11-2430) =

15.98.

1 1 643
2)A= 3J‘5 3ﬁ+5 — 25-3J3<J_ V3 =30 =B, 1e. A<B.

1 _
4+zf'4 2\/'=2+J'—2 N
2‘/——2J' J20 < V31 =Bte A<B.

6)A=

4-5
3 3 4J6 46 _ {12
B)A= + —=3. ﬁ—BTcA>B
) 26-3 26+3  24-9 5
i 1 —6JE 3J" (
A= - = <2 =B,1e.A<B
) 24342 2-3W2 4-18

X N5 x%42
15.99. a) X= 2 JH-\/— x2-2 =x(x+\/5)__ x

242 242 -2 x-2°
ixf2 x(x+2)
\/; \[5 a+b
6)7 ~Vb_Jat\b __a=b__1
a’+ab T ala+b)  q
a—- b a—b

15.100. 2) V7+4¥3 =3+ 4344 = J(2+43 2 =243
6) V3-2v2 =2-2V2 + 1= (N2 -1 =21
B) J:4J§ =\[(2—\ﬁ)2 =2-43; r) \/3+2\5=\k\/5+1)2 =J2+1.

18,001, 5o —ax 1)




a
1+ax™! a’' at H—; a . x

1
15.102. : = — =
a5 a—ar! x-a 1 x a x-ax
ax a X
=(ax+a) X (x- a)xl =1.
X —a
2
15.103. ""* =|la=l) i) atl
Ja+ @+ a*+1
242 a+1 2 ([ax1)"

@+ 2+1 (a+h |V 2
15.104. 2) V9 =45 + 414645 =y5 45+ 4 4+ J9- 6545 = 52435 =1
6) V=47 +416-637 = Y T- 4T+ 444967 +7 =T =243 J' 1

6+42 642 )’ [(2+J’) (2~ J')’

15105 [ﬁ+J6+4Ji+Ji—J€-4JE 21242 2 T =

=((2+J5) Q- \/")2} (z+«f' 2«/") (4)2_1_6__
\2+2\/' Y R NN V2

2
15.106. \ﬂ0+s\/2+\/9+4‘/” = \ﬁ0+8\/2+48+4ﬁ+| =
=V10+s\/2+\/(2\/5+1)2 = 104834242 =
= 104814 2V2+ (2 7 = V10+8+82 =

= 16482 +2 = (442 2 =447 .

§ 16. Moayas meficTBHTEALHOr0 YHCAA

16.1. 2) |6| = 6; 6) |-2| = ~(~2) =2; B) | 4| = ~(~4) =4; 1) [25] =
16.2. 2) |- 2,56 = —(~2.56)=2.56:6)| 1,7 = 1,7;

8) 15,09)=5,09; r) |- 3,75 =~(-3,75)=3,75..
16.3. a) lsfi—l|=\5—l (T \5—]>0);

6) [W3-5=-(\3-5)=5-43 (k. V3-5<0);
B) |~/§—4{=—(«/§—4}=4-J§ (Tx. V8-4<0);
) W5-2=v5-2 (@x5-2>0).

93



16.4. 2) PF=9*=81;6) -2 = (-2)° = 4; B) |5 = (-5)*=25. 1) [8]* = 8* = 64
16.5. a) |3| = |-3| - BepHoO, T.K, 06€ YacTH paBHH 3;

6) —{2{ = [2] — HeBepHO, T.K. ClieBa CTOMT OTPHLATSIBHOS YACHO, a Chpasa -
NoNoXHTENbHOE 9Hcho; B) |-7| = |7} ~ BepHo, T.k. 06¢ YacTu paBHbi 7;

r) |-10] = —|10] — HepepHO, T.K. CIIpaBa CTOHT OTPHHIATEILROE WICNO, @ CIEBA ~
TIONIOXUTELHOE

16.6. a) la} +3={71+3 =7 +3=10;

6) [ ++3 =|~3|+V3 =3+ =253,
B) b2 =102 =-2;

) V2 = V2 || = VE - =0
167.2) V2~ +1=v2-1+1=+2; 6) 2-5]+2=V5-2+2=45,

B 3-[\3i-1=v3-(Vi-1)=1. n|[3-4-B=2-V3-V3=2-243.
168. 2) [1-v2| +[3+ 2| = V2 -1+3-42 =2,

6) [2v7 -5+ -3 =[3v7 -8/ =8- 37

B) [2-3|~ V5 -] = V5 -2 {5 —t)=-1:

0 23 -3-(2-3) =B -3 =33 -5

169. y

a)y=5;0:25,

6) x=47;%3;£1,

B) Yuamu = b Yans = 4 .
«) y6uimaeT ipu x € (—o0; 0]; °l i x
Bo3pacraer npu x € [0; co)

16.10.

aly=-6:-1 4,

6) x=48:46,0. of
8) yel-4:0] AN
¢) yOuigaeT upu x € [0: oo
803pacTacT fipu x € (—oo: 01
16.11. 2) Y0 = 101 = 0, Yas= 11 =1 6) Priaps = 101 =W, y,06 HE CYIIECTBYET,
8} Vuaun = 121 =2, .VHauﬁ——|7| =7 N /= 100 = 0, y,a,6 HC CYIIECTBYET
16.12. 2) Yuaum = 02 Yiaus = ue CYIECTBYET
6) Vuaune = 02 Vinus =7

3} Viwsw = 02 Yuians = +0
~‘yumu=0;yﬂau6=3

16.13. "

a) x=43 N /
g8) x€(-3 N

'} x €(—00, -NU(3; + 00y . .

»
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16.14.2) x=12;

G)y>2npu x€(~00;—2) J(2; +00),y<2npu x€(-2;2);
B) xe€(-5-U(Z5;:r)y>2.

16.15.a) x=+4;

6)y>—4npu x€(-4,4);y <4 npu x € (—o0;, ~4)U(4; +0c0).
B)y<-4;r) xe[-4,-1JU[; 4] &

16.16. a) |x] = =%,

Crpoum rpaduxn dyHxui 6)
y=|x|ny=—x2. x=0;1
d Jeid g
>y R
—1 -
a3
Otser: 0.
B) x| =¥ r)
Crpoum rpaduky GyHxumi x=0
y=hlny=x’
y
n p <
r 1 * 0N x
Otser: - 1; 1.
16.17.a) x€({~o00, -5 U(5;+00); 6) xe[-1;1];
B) x€(-44); r) y
x€(—00; —2JU[2; +00).
16.18. a) (-2) =2; f0) = 0; 15) = 25;
B) D(f)=(~00; +0) ; 1
E(/)=10,+00) o T
Jix) yOuipaeT npH x € (—oc; 0] M Bo3pacTaeT npu l
x €[0; +o0) X
16.19.
a)f-3)=3;,/3)=3,/4,5)= 1,5,
B) D(f)=[-3;+00)
E() = (~00:3] of1 AN

Jix) Bospacraer npu x €[0; 3] ; fx) yOuieaeT npu x € [—3; 0JU[3;+00) ;
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16.29.

8) f-4)=4-1)= LA =0

B) D(/) = (~o0; +00)
E(/)=[0; +00)

Jx) so3pacraet npu x €[0; +00) ;

Sx) yOuBaeT npn x € (—oc; 0] 0{ i *
1628 8) [x~ V3 [=0:x- V3 =0;x=V3;6)x

+7j=0;x+7=0;x=-7,

B)x+ V5 |=0;x+ V5=01x=-5;r) )x-6|=0; x-6=0;x=6.

16.22. 2) [x | =5.5. ) k|=1
\ 4 \ g " 4 & - L L 4 $
-5.5 0 55 -1 0 1
Oreet: - 5,5; 5,5 Otset: —1; 1.
B)[x|=3 r)ix|=0.2.
-3 0 3 -0,2 0 0,2
Omeer:—-3;3 Oteet: — 0,2; 0,2
16.23. aV[x-3|=2; 6) k-5|=4; B) p-71=5; 6) x-11}=9;
x-1=%2 x-5=%4 x-7=%5 x-11=19
x=-1,x=3 x=1,x=9 x=2,x=12 x=2,x=20
1624.a) x +2,5'=1 6) Ix - 1,5|=3,5.
x
b > —r— i
35 25 -5 2 15 5
Orser -3,5;- 1,5 Otpet. -2, 5.
8) e + 0,75 = 3,75 r)br—-§-|=%.
X,
. * . »
———— % L.
-0,75 — =
4.5 3 3 3
Orser:—-4,5,3 OrseT: % 1.

16.25. 8) x-3 2 0; (x-3) =[x -3| =x-3;
6)x-3 <0; J(x=3) = x=3 | ~(x=3) =3-x.
16.26. 2) x+550; \(x+ 5 = prt5) = x+5;

6) x+550; \J(x+5) = [x+5i= —( x+5) = —x-5

%6



1627, ) 1-3 = 1-¥3 =—(1- 3 )= -1, 1x 1= V3 <0;

6) Ji2-B)2 =P- VB =2- 3,1k 2- B >0;

B) m= 53 = J§—3) =3— 5, .k 5 -3<0;

1) J(3-v6 7 = - V6'=3- V6. 1k 3- V& >0.

16.28.2) Jr4-25 2 = 4 25 {== (4= 25 )= 25 4, 1.k 4= 245 <0,
6) m= -3 =xn~-3,1x ®-3>0

B) \76-3V6 = 6-3V6 =—( 6-3v6 )= 36 6, T-x. 636 <0;
r)m= 4-nt =4-m,Tx. 4—1>0

16.29,
a)jx-1|=

et

Orser: -1; 2.
x+ll =2
3

6) [1+3x| =
1) ,.
3(X+-3-4—-2, 3
B+ 2| =62+ 1)|=6; 2k +1 =6,
-1 2 IX—(—[)[= .

Otser: —4; 2.
1) x + 1|=35;

1
A4xt—f=5:4
(xb4)‘
Oreer: -1,5; 1.

X

i

x—(—%)l=“'

N o

i
T b
w =

Otset: -1; -]-
3

Ve

i
X+~ =
4

a) 10,2x - 2| = 3,6, 10,2(x ~ 10)| = 3,6,
0.2ix— 10| =3,6; [x— 10]= 18

Orser: -8; 28. .

. 6)|3—15x|-25-|15x 3|=2,5,

2 3] 111

1,5k ~2[=2,5 [x— 2[ —. Otser 37

B) [2-3,5x6,2; [3.5v-2|=6,2; 3,5 |x-§{ =62,

N VL]
S i

16.30.

V'

@
3
8

\ 2

wl
|

82 - 4

X——
7

1

|
=)

I

62 6 82
=— OtBer: ——,
35 5 35




_ ’x N04Ax+1 =23;104x+25}=23,
i 0,41 + 2,50 = 2,3; [t — (=2,5)} 5,75

4 4 OTtBeT: iy
PR .0
. o _
1631.2) - -l-) -2"—[3—-’ - ecmix-2>0,x>2, 10 L 2.1,
\2 81, x-2 x-2
cé.qux—2<0,x<2,To _x__—_2|_=_____-(x-2;=_]’
x=2 x-2
[2 .
3
6) x +6x+9=lx+ |,ECHHXT3>0,I>—3,TO M:;‘ﬁ:l’
x+3 x+3 x+3 x+3

x+3
ecmmx+3<0,x<-3,10 l———l-=—1,

x+3
. V¥ a10x+25  Jx+9)

)
xX+5 X+

,eemux+5>0,x>-5, 10 L};L 1,
x

x + 5
ecax+5<0,x<-5, 10 L—-I-=I,

x+5
ER -6 -6
I X 12x+36=Ix ',CCHHX—6>0,x>6,TO‘x l=1,
x-6 x-6 x-

-6
ecmux—-6<0,x<6, 10 l-x—-—l=—l.
x-6

1632.2) 2+ 5 - 5-32 =245 5-3|=2+5+5-3=25-1,
6)4+6-\(N6-27 =4 +5 - 62 =4 +6-VG+2=6;

B) m+ﬁ+2=12—ﬁ[+ﬁ+2=ﬁ_z+ﬁ+2=2«/’7;

1) J(V10-472 10 -4 = 10— 4]~ Ji0 -4 =410 - 10 -4 =210
16.33.3) J(5-+30 2 +/(6-30 = [5— 30| + |6~ V30 |= V30-5+6- /30 =1,
6) V(4243 = (5 -23)" =[4-243]-[s - 23] = 4-23-5+23 =1,

B) V(6-v32)2 +(4-32 ) =|6—\/3-2|+|4—J351= 6-32-4+B32 =2 ;

1) VG-2V27 +2- 2427 =[3-22]+|2- 242] = 322~ 24242 =1

16.34. a) x<0; =X =X¥x_ —x+l 1
3x(x-1) Ix(x-1) 3x
6)0<x<l; l--x+x+x= x+1 : B)x>1; x=l+4x+x_ 3x-1 :
Ix(x-1)  3x(x~1) x(x-1  3x(x-1)
r)—]-sti, I-x+x+x 1+
2 4 Inx-1)  3x{x-1)
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bo+l)  b(b-1) .

16.35. a) b<0:

B ibrivb b+l
6 0<b<| be-l) __ (-8 _ 6(-bH b
" B obal-b BE-LU+D-b) (1-b) L-b) .-b'
3 b>1 bo-ty b b

B -bri-b \-b b-.
*) 5 £ b <6, 1. b>1 (aHATOTHYHO B}
16.36. Vx? +ax+4 - 6319 = [ +2-x-3);
A x< -2, Ax+ N+ {x+I)=x-2+x-3=-5
) -2<x<) x+2D+(x-31=2x- 1L,
N>l (x+2)-x-}=x+2-x+3=5
f)-7<x <-4 te x<-2 (aHANOTHUHO a})

1337, vx% -dx+d+ux? v 20+ 1= 20x2 - 10x+ 25 = -2l ~ o+ { =2l -5\
A<~ —Ax ~2)~{x+ D+ 2{x-5)==x+2-x—- 1+ 2x - 10=-9,

O -l<x<2 -(x-2)+(x+ N+2(x-51=x+2+x+ 1+ 2x-10=2x— T,
B)2<x<5,x -2y +ix+ )+ 2x-5)Y=4x- 1

S5 G-+t x e -2Ax-51=9

16.38.

a 6}

A/

/

1
of /
x=1 .

x=-2,x=6
B} (o]
¥ 'y
-6 0 3 _ . )
- > o
]
«=-6.x=3 HET peueHuil

4*



16.39.

a)
4
-3 0 3 X
x=33
16.40.
a)
4y /
]
3
RS T | UM T
x € (~o0; = 3]U[3; +00)
B)
Ay
4
0
X

x € (~00; 00)
16.41.
a)

NN

x €{—00,2]

100

6)
Yy
) X
x=4
0)
¥y
]
_|0Ll x
x € (—oo; - DU(L; o0)
r)
¥
I
0 l X
x€[0;1}
6)
)
of A s
//
X € {—00; 00)



8) oM. rpadux K a) x € (2; -+00)

16.42.
a)
y
0 1
! ¥
8)
[ 24
1
o~ -
] b X
16.43.
a)
y
2
0 .
1 X

r)

N

0

HET PEIUCHMIE

6)
y
2
0
X
r)
y
o >
6)
by
6.
3 o./ T %




fy
y
3
0 o X /’
- 3
__ / —t
16.44.
a) 6)
y y
2 [
of
0l 1 x !
B) r)
¥ y
|
of
0] 1
/
JoMamuAs KOHTPoAbHAA paGora Ne 2
Bapuaur 1
1.7) i=0,2(6>, 6) 1,234) = 6”
2. /54756 = 234,

B 1 2-5-2-5
—2+‘/§ 2-v5 4-5
2J5v4,5;20<2025,a<b
4.2) 518+ 7V50 3042 = 15v2 + 3542 - 302 = 20:2 ,
o Vbt _ b #b

J|2ﬁ~7b5 T 5at | 5d

=25




o PNP*aa—pla-ap _
oo -adq + pila - fh/_

o(Jo—Ja)+a(Ja-dp) (p-o(Jo-Va' Jp -J7
W T A e

4x~12 xy+9y_(2~/;~3~/;3 W -3y

0) = =
‘/4x3 -ngzy 2X\/—"3xJ; X
6.
a) t 6 t
0
o b !' x
rame =0; Vesus = 2‘/—2- Yeaum ™ -8 Vuaug = 0
.'| y
£=0:;2,

3 \/;—7JE_"J;+\/; c+d _c-ed+Wed+d Je-Jd _ -
" Jed-d  Jed-c  Jo-Jd JediNo—d. cvd  Jed

9, Jx® —6x+9+x® —10x+25 = =3 tx—Sl=x-3+5-x=2

Bapuant 2
229

7
La) —=0.2("; 6) 0.2Qh =—
3= 0x ) 0260 =150
2. llouamﬂu pabota Ne 3, Bapuant 2, Ne |

1 3+22-3+242 43

T3 24' EETSY 9-8
4f2vss
32>30,25
a>b




4.2) 327 45475 -353 =3-3 3 4253 =353 =343 -35 3 =3

,/4sx7y5 __me 4x?

JSx3 12 r 3\/_ .
mm +ndn +mJn + ndm - m(s/r71+~/;;)+n(s/;n_+‘/r_l) -
mm —ndn + mn —ndm m(«/;+\/r_t)—n(~/;+\/r_x)

=(\/r;+\/;)(m+n)=m+n
Wm+JnYm-n) m-n’

5) 224 ey (3Vx +4) _Wa+aly
\/9?+\/16x4y 33Vx +axy x?

5. a)

6. a) 4 6) y
O]t - ; .
i x 01
)’naum J_ Yiuang = 2. Yoanu= 45 Voars =7

\”
7. 2 '
x=l l>(

012\’7

(J‘ f]m asb @ b-a_

b-vab  a-ab ) Jb+a ab(Nb—a) Nb+a

9. Jx? —dx4+4 45 —8x+16 = =2 +|x~4=x-2+4-x=2

-a

-1



Caasa 3.

KBAJIPATHYHAA ©YHKIHA. ®YHKIUA y X
x

§ 17, ®ysknns y = kx*, ee cBoiicTBa H rpagux
171, a)k=2;6) k=-8; B) k=T, r) k=~1.
1 1
172.a)k=0,2;6) k=-=;B)k=-185; 1) k=——.
a) ) 3 B) r) 37

173.2) 6)
6
5
X A
3456 $543-2-10 123456

-2
-3
=5
-6

B} r)

$543-2-4M\N 23456 65-43-2-1f 123456
-5

174. 2) 6)

N w1 ch

X

©-54-3-2-101 123456 6-5-4-3-2- 123456
=2

-3

-4

-5

-6

9:' %’ %wwé --Nugu-\gi

105



B}

iy
4
3
2
L X

123456 %-54-3-2-L 123456

-6} .
175. a) 6)
ey pre
5 5
4 4
3 3
2 2
L . 1 %
6-54-3-2 234456 6-5-4 3 FAG | 3456
) . <2
- 3
-4 -4
5 -5
-6 -6
B} r)

<

6-54-3-2- 123‘56 3ss56
-2
-3

ShbwbiN mnvwbsma
)

-6

17.6. a) 6)

N / .
. ‘r2\3456

6
5
4
3
2
b1

AR R X'
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6 -5 -4 - *2345‘

Bepumnet  rpaguxos  cosmagaor. [papuku  GyHKUMA  CHUMMETPRUHE
OTHOCHTENEHO OcH X. ’

17.7. a) 6)

R
-6-5-4-3-2-1.9'123455 65432

-3

8)

é’ &
N W 7. K-

-]

X
€-5-43-2-14 123456
-2

-4
-5

Bepuunet rpadikos coBnagator.
I'padmxn dpynxunit aexar: a), B) Boitue; 6), r) umke ocu X.

17.8. Bepummupl rpadukos coermagaior, rpaduxd QyHKuui CHMMETPHUHBL
OTHOCHTENBHO OCH X.

17.9. Bepumnet rpagukos cosnanaior. I'paduku dynuxuul nexar sbime ocun X

a) 6)
5
3
2 2
X 1 X
65432-1f 123456 6543214 123456
Fpapuk  Qyuxkupn y = 252 [paduk ¢ynkuun y = 0,54
HONY4aETCH U3 ¥ = Xx° pacTsnenueM 1O 126TCH 3 y = X* CKATHEM BRONS
BEONL OCH Y B JIBa pasa. ocu Y B Xpa pasa.
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B)

N W (7K1

X
-6-54-3-2-1;1 123456

I'padux

dyaxuuu

saoaL ocH Y B 3 paza,

y = 3
ROJNYYAcTCH M3 Y = x° PACTAKCHUEM

=N WD Uh

X
43-5-4-3-2-341 123456

Ipapuk  dyuxmun  y=02x" = % x?

NONYYaeTCA U3 ¥ = X° CHATHEM O OCH
Y B 5 pas.

17.10. Beputunn! rpadgukos cosnagatot. 'paducu Gyuxmmit nexar Hike ocu X,

a)

65432~

Cpauk dynrwu
y= —%xz =-1,5x* nomyuaercsa u3

y=—x" pacTamenueM no ocu Y B

3

— pasa.
2
B)
g
5
4«
3
2
1 A
6-5-4-3-2- 123456
2
-3
-4
5
-6

I papux pynkuan y =-2,5x° = __i. x

JONYMaCTCA H3 Y = —X° PACTKCHHEM
5
noocu Y 8 5 pasa.
1711, a) k> 0;6) k< 0.
108

0)

65432~

I'paduxk  dynxkmum y =
NOMYHACTCH M3 ¥ = —X~ pacTAKECHHEM
no ocu Y B 3 pasa.

r)

23456

Ipagux dynxuum y = —0,5¢°
MONY4aeTcA M3 y = —x° CXKATHEM 0O
ocH Y B JiBa pasa



17.12. 17.13.

y
2 ol 1
X

T o] | x -l
a)y=0;1;8; a)y=0;-4;-9;
6)x=0;1;2; 6)x=0;2;3;
B)ylﬂuM:O;ylmuﬁzs; B)ylinHG 0 yuamu —9;
r) xe[l;2]. r xe?].

17.14. Y
8) x=12;0) x€(-2,2);
2

8) x€(—o00, ~2)U(2; +00);

ryz2. \/

17.15 , 2 % 2
ay x==1; 6) xe(=L1); x€(—o0;, =1JU[L; +00).

17.16. a) y (1) =220 - (1)*= =220 ~ IPHHAIICHKMNT.

6)y (4)=-220-4*=-880 - 4 = — 880 — He MPHHARICHKUT.

B) y (~3) = =220 - (~3)*=-1980 = 1320 - He NPHHALICIKHT.

r)y (1,5)=-220 - 2,25 = —495 —~ npunaznexur.

17.17.2) M (2;20), To ectb y (2) = k- 4 =20, k=5,

6)N(-3;27),Toectby (-3)=k-9=27,k=3.

B)K(1;10), toectoy (1)=k-1=10,4=10.

PL(-4;9), Toectby(-4)=k-16=96,k=6,

1718. )y (1)=k-1=1,To ecTh y = x%, 6)y(l)=k—l=—2,'roec11,y=—?_7c2

B)y(2)=k~4=—2,'roec1'by=—%x2. Dy()=k-1=2,10 ecth y = 2x*

17.19. a) 1a. ¥,0. = 0. 6) Her. B) Her. 1) Jla. yp=—4.

17.20. a) Her. 6) Her. B) J1a. Y4aus=0.T) Ja. Y.aus= 8.

17.21. a) Oynkuus orpaHuvuCHA U CBEPXY, U cHA3Y. OTBET: Aa.

6) ynxuus orpanHdena cBEpXy M He orpaHutena cnusy. OTBeT: HeT.
B) QyHKIMA OrpaHHYCHA CHU3Y M HE OrpaHuycHa cBepxy. OTBCT: HeT.
r) OyHKIHA HE OrpaHHHCHa U CBEPXY, H CHU3Y. OTBET: HET,

Orsert: a) la; 6), B), r) Her.

17.22.a) 6

6 6

5 5

3 3

2 2

1 X 1 X -
-6-5—4-3-2-1[1123456 -54-3-21(9!123455



r) &Y

65-4-3-2-

17.23.2)0u 8; 0)0w 18, B)2 1 18, r)—oo p0’
17.25.
a) Yuang ¥ Vyauw HC CYICCTBYET,
6) Viaus =3 IPU X ==3 | Yo, =0 mpu x = 0
B) Yuaug HE CYILIECTBYET | yyquw = 0 0ipn x =0
16
}0u —

3 - 4 -2 0 . . v
1726, a)y=x’uy=2x.x=2x ¥ 2=0.xta-2)=0;x,=0:x,=2.
}'"_‘21 =2 0=0:y?=2 .l;=, 7 a4 -
6)y=-05rny=2.-05"=2 05r~2=0,x*=— 4. ue pewenuil.
B)y=—3x’ny=—3x,—-3x‘=—5):, xa-1=0.x,=0:x,=1
y,=-3x1=0.y2=—312=-3

e

1) y=-‘1;x2 uy=3; §r2=3,x2=9«x-.=—3.x,=3.y =31»=3

Otser a)(0.0). (2 4).
6) rpaguxn QpyHxumit He nepecexatores. B)(0:0): (1 -3):ri(=-3:3):(3.3)

1727.a) )
6 6
5 5
3 3
1 2 1 X
$5-4-73230 123856 -6v4-3-2-1(1123456
R 2k
X ==l,x;,=2 X =4, x;==2

B) ')

-6 -5-4-3-2,

»=lx==2 , 2, =1 x=-3



17.29. a)

9
4
3

€-5-4-3-2-L 123456

-4
-6
Her xopueii.
B)
5
4
3

6-54-3-2-1f 123456

\."

Her xopueii.
17.29.

a)

Her xopHeit.

r)

Her xopHeit.

6)

-

r)




17.30.
al

x==-2umx=3
1)
Yy

x=-2;x=1.
6)
Yy
)
x=22
r)
y
-3 0
x=%3



17.32.
2)

2 peurenns

B)

2 pemrenns

6)

6)

-3 0

I pemenue

r)

3 peweHus

13



17.34.

a) 6)
by
’ Y
L 0 ----- -
\ x 0 -
o X
0 peisennit ! penieRue
B) r)
¥y
0 -
x
I
r

HET pewenui 1 pemsenue
17.35.2) £0) = 0; 1) = 2, A-3) = 18; f[%] =%;

6) fla) = 2d% flda) = 324%; -2a) = 84%, f0.50) = 0.54%

B)flat 1)=2a+1)5Ab-2)=2(b-2)" fix—3)=2(x - 3)%; fix + N =2x + 9%
DA +1=28+1;fx)-2=2x -2, fla)+ b=2a"+ b,

fiXy—a=2x*-a.

17369 A0 =4 A-D=-1620)=0; /[{]=-1

6) fla) =-4d%; l—a) = -4a*; i-2a) = ~164%; (5a) =-100d%;

) fla+2)=—4(a+ 2% fla-3)=4a-3)%

fx =) =-4(x~1)%fx +6)=—4(x + 6)*
DAa)+1=1-4a%fx)-5=—4x"-§5;
fx+2)-1=A4x+2-LAx—c)+d=—-4(x—-c) +d.

17.37.a) y€[0;3]; 6) y€[0,12); B) y€(3,6); r) y€[0;3].

17.38.a) y €(0; +o0) ; 6) ye[3;,+00);

B) y€[0; +o0); r) ye(3;, +o0).

17.39. a) x € (—oc; —3}U[3; +o0); 6) xe(l; 3);

B) x€(-3;3); r) xe[3;6}.

17.40. a) x € (~o0; -2)U(2; +00); 6) xe[-2,2];

B) x€[-2;,2]; r) x€(=3-2JU{2; 4 00).
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1741.a) f-1)=2; (16)=2; AA1)=2.,

0)

8)

HD{H=1-1:6l

2)y=0npux=0:
y>00pux € |-1;0} U (0:6].

3) OyHKiHS HEAPCPHIBHA.

4) OyHinua orpaHU4EHa ¥ CHU3Y. H CBEPXY.

3

\

) Yumm= 0 npr x = 0. pyays=2 tpu x € { —i v U [1. 6].

17.42.
a)fi4) =8, 10.5) =~ f3="3.

0)

3)

nNDy)=1-4:31

Dy=0npnx=0.

y>0npax e i—4:0);vy<0upux e (0;3)
3) @ynkuas HeNpepulBHa

4V Oyuxuus OrpaHHueHa ¥ CBEpXy, 4
CHU3Y

5) Yuau == 3 ipH x = 3,

Viaus = 8 PR X =~ 4

17.43.
a)i0)=0. /(2)=+2 fiy=2.

) D(f) =1-+. 4); E(NH =1-3. 2]
JSx) Bozpacraet npu x gl-Lal.

17.44.

a) -2} =8,
A0)=0;
=5
0)x=-1,
x=0;
x=-2,

4

x=2,

17.45.

) f-1)=-0,5£0)=0; fQ2)=-2.
6)X=—2:4;x=0;_x=_4_

»x




17.46. y
a) -2) =-2;
A2)=-2;

f4)=8

6) x==1;

Jix) =2 - HET TaKuX x;
fix)=45=45;x=3. i f
17.47.: Yyaus A0 Gynxuau y = 3x* na [-1; 1] passo
3, Toecth 4=3.

Vyaug U1 QYHKIMY Y = —%xz Ha [~1; 1] pasHo 0, To ecte B=0. Tak kak 3>0, T0 4>B.

17.48. Y0 131 dynxuum y = 4x* na [-1; 0] pasuo 4, To ecte C = 4.
Yuaun VA yHKUMH y =3 + x Ha [1; + o) paBHO 4, TO ecTb D = 4.
Takkak 4 =4, 10 C=D.

17.49. yyou Anst Gynkuud y = 2x Ha {2 ; 5] paeHo 4, 10 ecTh M =4,
Vvang 214 GyHKUHHE y = — 5x* Ha (~o0 ; 0] paBuo 0, T0 ecTh N =0.

Tak kaxk 4 >0, To M > N.

17.50. Yyuuu A4 GYHKUMH y = 1,8%% Ha [0 ; +) paBno 0, To ects L= 0.
Vuaue 21 GyHKIHA Yy =—3x + 1 wa [—1; 0] pasro I, To ects K=1.
Takkak 0 <1, TO L< K.

17.51. Yp0s 208 pyuxunn y = — 702x* ua [0; +o) pasuo 0, T0 ecTs P = 0.
Vo A18 GyHKIHA y = x* B2 [~2; 1] paBue 0, To ecTh 0 = 0.

Takkak 0 =0, T0 P= Q.

17.52, 17.53.

4y
3 8

AR EaC \ ;
0)x=-2ux=4T) x€(-2,4). 6)x~2ux=1Lr) x€(~00-2)U(l;+00).
17.54. a) 6)

J

-2 x

xe€(-21) x€&(—oc; —2)PU(0; +00)
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17.55. a) 6)

Ly y
1 of 1/
-3 X
N . /

L .
x€(0;3) ’ x€[-31)
17.56. a) A —x) = 2(~x)* = 2x%; 6) fix*) = 2(x*)% = 2x*,
B) ) = 2(x°)? = 2% ) A=) =2(=xh)? = 2x*.
17.57. a) fix*) = 1,5x%, 6) [2x%) = 6x%;
B) —x%) = 1,5x% ) A-2x%) = 6x*,

17.58. 2) ) = — 4(x%)2 = - dx*; 6) A24%) = - 4(2x%)* = - 16x*,
B) A-3x%) = — 4(=3x°)* = - 36", D) Ax) =~ 4 = - 45,
17.59. fx+ ) =fx+4); (x + 1) = (x + 4)5; X" + 2x + 1 =22+ 8x + 16;

5
6. :_5; = .= =_2,5_
¥ * 2

17.60. 4fx + 3) =fA2x) - 24; 4 - 2(x + 3)° = 2(2x)* - 24;
8x% +48x + 72 = 63> ~ 24, 48x =~ 96; x =~ 2.

17.61. f1x-3) = fix+5); —(x-3)* =~ (x + 5)%

K —6x+9=x>+10x+25;16x=~16;x =~ 1. 5

17.62.

a) pe[-L0);

G)p=2; 2

B)p=0; d -
r) pe(0,2). 4 —1_101 3 x
17.63.

) f-2)=-2;

A2)=-2;

ﬂz’ 4) = _2;

B) D(f) = [-4; 3]
E()=1-2;0]

Jx) sozpacraer Ha [-2; 0];

y6umaeT Ha [-4; - 2]U[0; 2] u noctosuua ua [2; 3]. )
17.64. o/

a) A-2,5)=-6,25
f-0,5)=~1
f(4) se onpencneHo

S(¥5-3)=-1
B) D(f)=[-3;2]
E() =1-9-11U(0:42)

®ynxuus sospacraet sa [—3; —1]U(0; 2) u nocrosnua Ha [-1; 0).

wy
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17.65. a) 6)

by
4
W
C
4 -4 4 8
_ 2x? +2x2
2 x+l -0,5¢ +x*
T x-2
X -
2 9 2 4 & 8 10
v
r)
2
B)
_ 3x? - 3x?
x-1
1 v ,
17.66. a)

X
123456
Vo s
5 4
: 3
3 24
X X
65-432-18 123456 €54-3-2-1P\1 23456
-2
3 3
-4
-5 -5
-6} -6
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k
§ 18. ®yuxumna y =—, ee cBoiicTBa 4 rpagur
X

18.1.a)k=1; 0)k=2; B)k=-;,l‘)1(=-3
18.2.

a) YOuipaeT Ha (—o; 0) u na (0: +0).  6) BospactacT Ha (—o; 0) 1 Ha (0; +o0).

o

A
k 2
X L A
123456 6«5-4-3-2-1f/’v3—1
1

~
~
AL'.H'\H; W B

Dabon

B) Y6uiBaeT Ha (—o0; 0)  na (0; +o0).  r) Bospactaer Ha (—o; 0) 1 Ha (0; +00),

18.3. a) 6)

I'paduky PyHKUMH CUMMETPHYHE! OTHOCHTCABHO OCH Y
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18.4.2) k> 0
18.5.

Y

[
1 1

a v=2;_];_;6 x=_2; ]; -

)y 3 ) >

B) Viaum = ];yuau& = 4;
) xe[-2-1].
18.7.

H

0)x=2;8B) x€(0;2);
r) x €{~00;0)U(2; +c0).

0)£<0.
18.6.

1 1
a)y 5 0x=-1:3 o

B) Yuaun. = 1; Yuans. = 3;
r) x€[l;6].

18.8.
y
0 r——:i
6)x=-1;
B) xe(-1,0);

r) y €(—oo; —HU(0; 4+ 0c0).

189.a)y (1) =—6i§ =68 — NpUHANICKHT,

6)y(5) =-6-5§- = 13% #13 — He npuuanexuT;

B)y (—2)=—-7——34 #34 — He NPUHAUICKUT;
r)f(—4) =——=— 17 — npHHALICKUT.
21 k 12

18.10. a) y=— 7—— k=21; = 6)y=—;12=—— k=-—=

a)y= y= )y= 02 3
B)y—— 19—— k=-76; y——Z-G—. ny=k,8=F . (=0,y=
' X 2,5
18.11,a) 1 n2; 6) 5 n2; B)-2HuO0; r)lu2

18.12. 2) Youne = L; Viaus = 23
B) Yuaum = _2; Yhaus — 0;
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6) Yoaum = _4; Viaus = "1;
r)yuauu = l;ynsuﬁ =2.



18.13.

ay=2uy=2lonitotnmmLmm == 222
X

6)y= 2 ny=-5; -2 =-5x=1y=-5.
x x

B)y= 3 ny=-3x; 3 =3x8 =x =—-Lix= Ly, =-3x, =3, y,=3x,=-3.
: x x

r)y¥ i ny=1; i =Lix=4y=1
X X
Orser: a) (-1;-2); (1;2); 6) (1; =5); B) (-1; 3); (1; -3); 1} (4;1).
: 6)

18.14. a)

by

2'\

0 \_.
- e
x=1
B)

J

= 0 =

S ,l + —
x=-4
18.15. a)

Ay

"0 ‘—;
pel:uelwliiue'l'h

y

N\

0 -
-1 X
x=-1;x=4,
r)
(34
onN, 2
-1 x
x=-1x=2,
6)
y
0] 4 x
x=1
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B)

Iy

-3 0
3 x
x==43
18.16.
14
0
ayrix= .
18.17, a)
y
L, .
0} K
=517
=1
8) t'
-3 0 \
4ty -
x=-3

~\

MNx=4 Blx=—
6)

x=~4,x=1

r)

x=-3, x =~




18.18. a) 6)

- j///;;fi "1 F/_~——?

N
|

x=- x=-1

B) Y
L r) }C
BT A ﬁo_l -

x=2 x=1
18.19. a)

-3-211123455

Ontecr a) Ana; 6), B) HET penicHuil; r) ABa.
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18.20. 18.21.

i Ay
[ 2
-2 -7 11
103 x N =
-2
ﬁ ;
a) x €(—o0; —2)U{0;2) a) x € (—oo;, DU 1)
6) xe(~2,00U(2 +o0) 6) xe (LU +00)

1822.9) ) =4:.4-2)= -2 fO.) =2 ; f[—%]= 24

6) f(-a) =—§; f(2a) = —3; 76x) =§‘§- L f(-x)= —-;‘;,

u net . D=t 10y =2
B) f(a+1)—msf(b—n)—-b_:;,f(A-H)— P10 =—,
r) f(a)+l=5+1; f(x)—2=i_2;
a x
4 4

f(x—2)=+!=;—_~5+l; f(x+1)—1=m—1&

18.23.2) f=1) = 6: f-3) = 2; f[-!-]=-12; f{i]z_

6) f(3a)-~- f(6a)_=——- e 2x)~i f{_lx]zﬁ’
X 3 x
6 6
8) fla— 2)—:;:; fo+4)=- bid s fx —)-—__-— S(x+2 )_—?
r) f(x)=’—4=~-6——4; f(zx)+1=~i+1;
X x
6 12
JE-D+2=1—+2; 2f(x+3)__1=__+_3_1
18.24. y
2
o
A-2)=LAD=2A)=2; 6) x=+1;x=0; ,=i_;_
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18.25.

-

e,
/

4
a) f—4)=-1; 1) =—4; f(]):——;—; 6)x=-2;x=0; x =+%1

18.26. Yyaue 11 QYHKUNH y = 3 Ha [1;3] paBHo 3, TO ccTHb A =3
x

Voau B8 GyHKIBH ¥ = x° Ha [~1;1] pasHo 0, T0 ecTh B = 0.
Takkak3>0,T0 A> B,

18.27. . y g R1s yHKUME y = 1 na [1;+e0) paBro —1, To ects C = -1
X _

Vsans 1A GyHxwn y = 2x wa [0;1] pasho 2, To ecth D =2,
Tax kak =1 <2, To C<D.

18.28. y,0u6 AN PyHKOMU y = 7 Ha [1;7] pasno 78, To ecth P =78.
x .

Vaans A0 Qynxuan y = — 103x% na [-5;4] paeno 0, To ecth Q=0
Tak kax 78 > 0, To P > Q.

h
18.29.
a) x€[2; 6] .
6) x€(-3;0) 0
B) x €[-6,~3) . *
r) xe(0;1}
_4. 1.5,.104_1.
18.30. a) f{x?) = 6) /(¥)=3 5=}
N4, ()=
B)f[x) X o D ()=
2[4V 216, 61 _1_x.
1831.. a) f(x) (x) =5 G)ﬂx)—%—r
3
300 =(3) _64. 2 2 x
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18.32.
a) o

VIP y ‘

"/2 x 2 90 4 x

x€{-o00 —1)U(0: D) £E€/-2.0UM +00)
833 flxeD-fx-N=— L o Hxm ¥ )
X+ x- (arbx-h

S S Sflx=
e TA AL AR

18.34.
3 3 6- 3x+3x+6 3
x+2D+ f(2-x)= + = 4. =4 f(x*~4).
4 A ) x+2 2-x H2-x x4 S )

, Y 2x+6-x-5
1838, fix+3)=2f(x+3) ——m e T " .9,
4 /t g £+3 x+5 (x+)x+H

x+!

—E  _0.x=-
£+3)(z+9
18.36.
A f-3)=-3. =1, f’
8 8(\/_';+l) ' 9
-1
-t} =g B T
8) D() =1-3; +00) 2 4
E()=1-3, 2] 3
0 P oua=3.45 /0 ¥ na [4; +o0
18.37.a) 6)
[+
3
2
t

X
1Al 123456
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AT Y

65-4-3-2-101 1 2
2
-3
-5

e N WA T

1234

5 -4-3-2-10)

§ 19. Kak nocrponts rpadguk ¢yuxunn y = fix + I),
ecaH B3BecTeH rpadgux Qynkuan y = f{x)

19.1. 3) 6)
5 5
3 . 3
3/ 2
X 1 X
-6-5-4-3-2-1{‘123456 ..5.5.4-3.24_{1 123456
N -
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B)

e D LI

X
-6-5-4-3-2-1.21 123456

19.2. 2)

r
5
3
2
1 X
6-54-3-2-11 123456
-2]
6)
6
5
4
3
2

X
123456

19.3.
a)
¥
-2 0_|, ;
B)
4y
/
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65

6)
y
ol 1 1
r)
y




B), 1)

-1 Ot 4 Tx

l9.5.a)y==3'(x+4)2; 6) y=-—x—7§, B) y:-\/x_2' ’ rjy=p+\,
, i
19.6. 2) y=—§(x—0,5)2 ,6) y=;—f_—2,a)y=—lx»-4[; 1) y=-Jx+1,5
19.7.
a) 0)
6
5
4
3
X X
654324l 123456 6-5-4-3-2-1f1 1 73N 5 6
-2
3
-41
-5
-5
B} r)
et 6
5
4 4
3 3
2 2
b X 3 X
65-432-1f 123456 123456
e
-3
-4‘
-5
-6}

5-8551



|Jme N2 03 B O N

€-54-3-2-106 123456

6
5
3
2
1

123456 6-5-4-3-2-

6)

BospacraeT Ha [3; + 00, VOumacer Ha [—4; +00)
B) r)
by

[ 0 2
0.‘/—* N

Bo3spacraet Ha {I; + o0) V6riBaer Ha [2; +00)
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19.10.
a) 01

4} b v
/ |
M‘h . X ol 4 .

| i

Y6biBaet Ha (—oo, - 3] . Bospacraer Ha (—x0, 4] .
BO3pPACTaeT Ha [-3, +00) yOuIBaeT Ha [4, + >0
8)

by

Bospacraet Ha (—o0.—1] ,
y6rBaer Ha [—1; o0} .

19.11, 8) y = (x= 272 6)y = -20x ~ L )y =30x~ 2%, £4y = ——;-(x—4)2
19.12.2) y=vx-2, 6)13=yx+3, B y=-x+4. 1 y= fx+l

19.13.a) y=L;6)y=——2—.B) y=-—3——;rl y=-
x-1 x+2 X

-2 x+2
1.4, a)yy=k-1;, Gy=-+2] 8)y=-x-4; r)y=x-3
19.15.2)0n 2; 6)0u +oo. B)0au +oo, rylul

19.16. 3) yyaus =0 ipu x =— &, yu == Supux =-Snmx =-3
6) Yuaus = 0 P X = — 4; y 150 — HE CYUECTBYET,
B) Yuars = 0 IPU X = — 42 Y\, HE CYIIECTBYET;

L) YVuauu = —90 Yians =0

1917 8) Y = V. Veas =4

6) Viuauw =21 Vuass HE CYIECTBYET:

B) Viuaus = 4- Veanw HE CYIIECTBYET

1) Voauu = 1 Vuaug HE CYLIECTBYET

19.18. 8) Yuuuu = 1. Juaws =2 0) Yyaum = ¥ = ‘% s Vrang HE CYLIECTBYCT

B} Vg HE CYIUECTBYCT: Viaus = =1 T} Visaun = —2- Yuang —1
5* {314



19.19. ) Yy = 1y Veaus = 2

19.20. a)yuauu =—2;yuau6 = —];
19.21. ) Yyaun = 0 Yuaus = 2;

B) Yvanm = 0; Yuans = HE CYHICCTBYET,
19.22.

a)y=8;2;0
0O)x=0x=2;x=-1,x=3;x=1,

6) Yuaum = 35 Viaus = HE CYUIECTRYET
6) Yoaum = '\[?; s Vhaue = 0

6) Vwaum = 0; Viang = HE CYIECTBYET,
T) Viaus = 35 Yo = 0

B) Bo3pacTacT npu x €[l,4+00), yOniBact npwu

xe{—oo;1};
Nnx=1.

19.23.
a)y=0;-1;-4;

O)x=-2;x=—4;,x=0;x=2,x=-6;

B) Bo3pacracT nNpun x €[—2, +00,, yOsiBacT npu

X€(—o0;-2],

rx=-2.
19.24.
a)y=-33 1
6) x=—2 ;4 —2;
2 2

B) yOuIiBaeT npu x € (—oo. - 1) u(l +00),
Nx=-1uy=0.
19.25.

Y ]

M

a)y=2y=3;y=-6;
6)x=0;x=8,x=6;

B) BO3pacTaet Ha (—oo; 2} (2: +00)
Nx=2y=0
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19.26.
4)
S
iy
—4 5 x

a)y=0y=2,y=3,
6)x=-3;x=-4,x=5.
B) yHﬂMM= l;yHﬂldG: 2'

r) x€(-4,5)



19.27.

ay=0)=1Ly=3;

) x=2mmux=0;x=-l;x=-6 nnux=4,
B) yOniBaeT Ha (—o0; ~1]

Bo3pactaeT Ha [—1. +o0) ;

r) xe[-2;0] R IO x

19.28. y

O)x=lumx=3;x=2;x=-2umx=06, )
B) yOniBaeT Ha (—oo; 2}; Bo3pacTaer na [2; +00). 2
0

r) x €(~00; 0)U(4; +00) >
19.29. i
a) 0)

L AT R XK ]

6543-2-1I\( 23456

2
3
-4
-5
-6
Orser a) 1;4; 6) -4, —2; B) HeT pewmenuif; r) -3; -7
19.30.
a) 6)
1
s N
4
2
X
% 4 - 2 4 6




r

e ——

6 -4 -2 ﬂ 2

6)

r)

5 4 2

Yy E

2
6 -4
-4
-6
Oteet 2)3;0; 6) HeT peinenuit; B) —1;—4, r}0;4
19.31. a)
4y
-3l 0 3
i
x=-2 .
6ty
B) 4
2
]
el
6 4 2 ¢
-2
-4
-6
19.32. a)
¥y
I
I
¥
2
1
—1 2
!
4
!
] =
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B)

r) o

| T
ORI -3 S
=]

x\°2;4 X

S

x=-3 . x=4
19.33.8) f(~1)= -% AD=1A4)=3,

19.34.2) f(-15)=~
6)

=4 f-1)=~-1P=-L21=-2=4

/

~1L5+1

B)

1 D(y)=[-3;2].

2)y=0npux=0;y> 0 npruxe[-3.-1);
y<0npuxe [-1;0) v (0:2].

3) PaspeB npu x = -1.

6), B} — No 408 0), 8).

4) QyHkuus OrpaHHucHa CHU3Y W HE
OrpaHHICHa CBEPXY.

5) Yuaus He cylecTsyer;
Yuamw=—4 npu x = 2.
19.35. a) 0)
6/
/ x x
6 4 2 2 4 6 6 -4 -2 2 4 6
.2 -2
-4
ry
6
4
2
X
.10.3.5.4-2 2 00 2 4 6 8 10
-2
-4 -4
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6)

r)

10

6
4
2
0
-2
-4
-6

19.36
a)
61y

19.37.
a)

[
-2

r)

\

t
_2r
-4

-2

-6

-8

-10

2/\810 .10 8 6 4 22

20

13¢



19.38.

\ Y y/
0 \/
] 4 x
1 14'17 Lot
1 6 o T
.t .
B) T)
‘y/ y
) -t - Fo—-o—o—o—o—-;
19.39.
a) 6)
Ay y
1\/
6]l x
-5 [\ x
B) r)
Ay/ \ ¥
SR — \/
2 |0 x (0 3 x
19.40. 3) yyaum = 0; Yuars = 3; 6) Yuame = 13 Yans = +€ ;
B)YHauu=0;yuau6= +0; r)yuauM=0;yHau6=4-
19.41. 3) Yuaum = 0; Viaus = 2 0) Yuann = 05 Vyaus = +0 ¢
B) Yuaun = 05 Yyaus = +0; I) Viauw = 0; Yoars = 6.

19.42. . Vs dynxcunu y = ~3(x +4)? na [~5;-3] pasno -3, to ecrp A =-3,
Vuanw PYHKUHM y = 3 Ha [1;+00) paBHo 3, TO ecTh B =3.

X
Tak kak -3 <3, T0 A <B.
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19.43. Y, Pyuxmun y = 5(x + 3)* na [-4;-2] pasno 0, To ecre M = 0.
Yuurs Pysxunn y=2x +3 va [0 ; 1] papno §, ToecTe N=35.
Takkak 0 <5, ToM <N,

19.44. y,46 DyHKIMH p = ——l—z- Ha (—o0; 3] pasuo 1, o ecTe K =1
X

Veauw PyHny y =-3x+2 Ha(—o0; 1] pasno -1, Toects L=-1.
Takkax 1> -1, To K> L.

19.45. Yyus Dynxunn y = —(x +5)° na [-6; —4] pasuo 0, 10 ecTo P = 0.
Viease DyREIIIH Y = ~2(x ~1)? Ha {0; 2] paBHo 0, T0 ccTh Q = 0.

Tak xax 0 = 0, cneaoparenpto, P =Q,

19.46.
a) 6)
4) [ 33
— . (i
2 0 x
I
x=-2,x=1 HET perueHuit
B) r)

V

123 5x
}
x=2,x=35 x=-
1947.2) 6)
Y i
4 4
2 2
= 4 4 6
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6 4/\2 O

-2
4
-6

Orser: a)-3; 6)4;8)—4;1) 0

19.48.a)
[ 34

N

x=-1 ux=2

—|-—9--0-—0-0-+£
123 X
{J’
MQ
123 x

r)

6)
y
0 %
—_— ' / e
x=6
r)

x=_
6)
- yl
o \.52 x
x=2 !
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B8) r)
b4 1_‘
4 \ 1
. e <K
\“ ! * 2111 x
\
\}
V= x=-2unx-1
19.50.
a) 6)
\ |
———b—t .0\/ \
N ﬁjo SRR
x=2 x=2
B r)
-“/ y/
0 1
e < >
4.3-2 x -2-10 H
x=4dux=-2 X= -
19.51. a) )
) P,
4 4
2
X X
2 4 6 6 -4 -2 2 4 6
-4
-6
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B) r)

61y 6ty
4 4
2 2

2 4 6 6 4 -2 0 6
-2
-4
4

Ortser: a) (1;1);(4;4); 6) uet peuienuif; 8) (0;~1); (~3;-4); r) (1;-4); (4:-1}
19.52,

a) 6)
W%Z/
—0—-0-0—0—0--4-—. S R TR
! 234 x
x=3x=4 ] x=0;x=3
B) ' r)
by y
L //
ﬁo'g - 2 AR
—4 L1 x -3 ) O x
[ . ]
x=0 x==3;x=-1;x=1
19.53.
a)
6ty
4
2
X
6 4 2 4 6
2
4
-6
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B)

6 4 2 0

-4
-6

Otser: a) aea; 6) ABa,
B) 11Ba; T'} HET pEIICHUIA

19.54.
aj
S
1
i
i
I [}
-2
3 pewtenns
19.55.
a
y o
i
i
i
— ol /i ~
1123 x
[}

x€(0.2)U(3, +00)
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/
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6)

2 peurenus

X €[3; +o00).



19.56.

a)./(_298) = 336;

by

73,84 =[4,84 =2,2; f0) =-2;

O)x=-2;x=2umux=3, x=-3.

19.58. a)

p

» Y

19.57.

T

3 o

6) pe{0}U(2;8] - I kopenn
P €(0;2) -2 xopus

6)

Ay

=y

—-6—,' x 732
24X

al



§ 20. Kax nocrpouts rpadpuk gynxknun y = fix) +m,
ecan uiBecreH rpaduk pyHknuu y = fix)

20.1.
a) 6)
ofy
4 4
2
X X
6 4 2 00 2 4 6 6 -4 -2 2 4 6
2 -2
-4 -4
6 -6
B )
8
108y
8
4
6
2
A
2 6 4 - 2 4 6
X 2!
% -4 2ﬂ| 2 4 6 4
-2
20.2.
as 6)
8 .
4
4 2
L3
R B \2 4 6




20.3.

a)
¥4
0
X
-2 :
B)
y
o 0 —
X
b
204.
a)
\ 4
1y
- 0 i
B)
Yy
X

0
-2

205.a)y=2x"+3;

8) p=+x-2;
20.6. a) y=-0,5x* - 1;

B) y=—\/;+3;

6\
Y
3/‘
0
X
r)
Ay
1/
.0 + --.;
]
6)

D)
uy
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20.7. a) YGsiBaet Ha [—o, 0}, 6) Yo6uisaer Ha [0; +oo),
Bo3pacraer Ha [0; +o]. Bo3pacraeT Ha (~, 0].

4 6
2
X
6 -4 -2 2 4 6
-2
-4
-6
B) Y6uiBacT Ha (-0, 0], r) Y6usae Ha [0; +o0),
sospacraer Ha [0; +co). Bo3pacraeT Ha (—o, 0].
6ty 6ly
4 4
2
, N
6 4 2\d |2 4 6 6 4 2]d\2 4
2] -2
-4
-6 -6
20.8.
a) 6)

B)
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20.9.

20.10.
a) YoeiBaeT Ha (o0, 0) 1 na (0. +w0).

6 -4 -2 2 4 6
B) YOrisaer na (-0, 0) n
Ha (0; +o0).
4
2

6)
'Y
I
- 0 —
X
_34
1\
r)
4y
4 \
-1—.-—.—0—0—09-—-0'-.—‘.—.—4—;

6) Boapactaer Ha (—oo. 0) u Ha (0: +w).

7

X
2 4 6

1

r) Bospacraer Ha (—o, 0)
H Ha (0; +0).

%6 -4 -2

20.11.a) y=2x*+1;06) y=3——;-x2;5) y=-2x2-2;1) y=x*-17.

B orsere k 426 a) nomyiueHa ommoxa,
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20.12. a) y=l+2;6) y=—-2——3; B) y=2+l;r) y=—-1-—3.
X X X x

20.13. a) y=~/;+2; 6) y=-—x-2; B) y=\/;—l 51 y=3-Jx.
20.14.)y=p~4 6)y=3-hi: B)y=kl+2;, 0y=-1-u
20.15. 2) Yy = =3 IPU X =0, Yyous =3 Nipa x = -1 i x = 1;

6) Yiaun = —3 NPU X = 0, ¥\25 HE CYIUSCTBYCT;

B) Yyaum == Mpu X =0, Y6 = 3 NpH x = -2;

I) Viauw = =3 NpH X = 0, V,..,6 HE CYIIECTBYET.

20.16. a) Yuau=—1 MDA X = 2, Y,uus = 0 Mpu x =1;

6) Yuauw = —4 TpH X = —1, Y16 HE CYILECTBYET;

B) Yugums Yuaug — HE CYIIECTBYET,

T') Vuaus HE CYIIECTBYET, Vyays = —1 HIpH X = 2.

20.17. a) Yyaue = 1 ipu x = 1, Y006 = 4 ipu x =0;

6) Yuaum HE CYWIECTBYCT, Vyaug = 4 npn x = 0;

B) Yuauu HE CYIUECTBYET, Vyaus = 4 NpH x =0;

D Viae =1 P X = -1, Vs =4 tpux = 0.

20.18. @) Yz, = 0 IPU X = 1, Yyia5 = '§' npH x =3;

6) Viauw = 0 mpH x = 1, Y06 HE CYUECTBYET;
B) Ynaun HE CYLIECTBYET, Vyaus = 2 IpU X = —1;
r)yﬂaum= 1,25 npux= _4’yﬂau6 = LS mpu x =2,

20.19.2)-1u0; 6)0wu +oo0;

B)Oul; r)-lu 40,

20.20.a)0u 1; 6)-2u0; ‘
B)-2u0; r)-2u-1.

20.21. 2) Yoo = —2; Yuuaus = 2

6) Vs = =3 Yuaug = HE CYIECTBYET;
B) Vuanu = —4; Yuaus = HE CYWIECTBYET;
F) Yusun = =43 Yuaue = L.

20.22.2)0,1; 6)-1;2; 8) 0,2;
l") YVuauw = HC CYLUCCTBYCT, Vyaus = 2.
20.23. e

a)y=-15y=-2,y=0
6) x=%2;x=0; x=+4

B)Yuum_ =-2
r)y<0mpu xe(-2;2)

y>0npa x €(—o00; —2)U(2; +00)

20.24,
a)y=0,y=9,y=38
6)x=0, x=%2; x=43
B) Vuaus. = 9

r)y>0npu xe(-3;3)

y<0npu x € (—o0; —NU(3; +00) ‘1 9
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rNy>dnopu xef0;4),
y<Onpux>4

20.25.
y=-1;y=0,y=3
Ox=0,x=1,x=4
B) [~1; +00)
Dy<0upu x€[0;1)
y>0npux>1

20.27.

a)y=Ly=0,y=6

O x=—4,x=-2;x=-1

B)y <0 npu x€(-2;0)

y>0npu x €(—o0; —2)U(0, +0)
Ny=2x=0

20.28.

a)y=-lL,y=-6;y=-4
G)x=-2;x=-3; x=-1

8)y >0 npu x € (-2;0)

y<0npu x €(—o0, —2)U(0, +2¢c)
1)x=0;y=-3

20.29.

a)y=-Ly=1Ly=2

06) x=44; x==1;

Y =—2 - HET TaKHX X
B)y<Onmpm xe(—11);
y>0npu x € (—oo; —1)U(; 00)
T) Vuaun =1

20.30.

y=-ly=3y=2

0)x=0; x=x3; x=4%45

B y>0mpu x€(-3,3);
y<0npu x €(—o0;, —NU3; +00)
T) Vuauu, HC CYIHECTBYCT

-1

b
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2031. 2)

(]

.
'

N o
[ 8]

Ortsert: 1.
B)

>

6 4 -2 0

-2

Orger: -1.
20.32.2)

B)

x=4
150
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Orseer: 1, -3.

v
N

HeT pemeHnl



20.33.

6

. 3V 1 5
f(~115)—"(—-2') +2=—z, 3
J)=—(1+2=1, f(4)=4; ! X
6) -5-5-4-3-71 123456
B)x=0;x2; x=+1;x=-2. :%

20.34.
a) f(-1)=-3(-1)}+2=-1,

1 1y 2
f(a‘)—-:;(g) +2—|-3—. f(3)—|,
6) '

B)
1) D(y)=[-13]

2 .V=0rlpnx=:tJ—i—; y>0 mpu xE(-\/Z:\IZ]U(lﬁ);
3 3%3
y<U mpu xel:—l;-g)u(- %;l]

3)Paspem mpux =1

4) QyHKuus OFPaHUYCHA M CBEPXY H CHU3Y
5) Viann = =1 NpH X = £1, V.05 HE CYIUECTBYET.
20.35,

Vuans PyHKUBH Y = §--2 ua [1;3], pasuo I, Te. A=1;
x

Yuans Pyskunn y =1-x na [-4;3], paBro -2, T.c. B=-2.
Tk 1>-2,T0A>B.

20.36. yyaus dysrumn y =--2-—l Ha (—oo;—1}, pasro 1, Tre. K=1:
x

Voans PYHKIEH Y = (x—tl)2 Ha [3;5], pasHo 0, T.e. L=0.
Tx.1>0,roK>L.

20.37.
a) Orsert: (1;1), (-1;1); 0) Otrer: (1;3);
1
8
2 6
Y1/ X 4
% -4 -2- 2 4 6 - zl kx
-m\gl z 4 6
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B) Otser: (0;3); r) Oreer: (—4; -1);

6fy ly
4
2
x I :
€ -4 2[0 \2 4 6 etz 2 4§
2 2
4 4 /‘
-6 -6f
20.38.
a) 6)
6 14
_ k" —_ 5
6 -4 2 2 4 6 bt >
1 1 x
OtBeT: HET pelucHUH x=1
B) r)

[ 34

HET pelucHui

[

20.39.
a) f(-2)=1,

-4 5
J(0)=-0.5-0243=3, f(4)=; ‘

2

6) 2
) 6-5-43-2-1f 12345¢

1) D(y)=[-4:4]
2) y20 y>0 npu xe[-4;4]

3) Paspuis npu x =2

4) Oyukyus OrpaHHYeHa U CBEpXy M CHH3Y
5) Yuaus HE CYMECTBYET, Vyaus = 3 ApU X = 0.
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20.40.

2
a)fi-5)=2; A1) =0; f[”—+1]=1'-

4 2 \\ . /‘
B) D{f) =[-3; 5}; E{() = [-1; 2] -5 -3 \r 5x
20.41.
a) 6)

¥y by
\0 R .2:0
—'i\ x __—,./i L X

20.42.
a) 6)
e 2/_1 / _2\
x€[-1;2] xe€[-2;2]

§ 21. Kak nocrpouth rpagur ¢yukuun y = fix +1) + m,
ecau n3BecTeH rpaduk pynkuux y = f(x)

21.1.
a) 6)
6 ety
4
2
X x
6 -4 2 2 4 6 6 4 2 0 2 4 6
-2 _2
-4 -4
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B) r)

212.2) 6)
6

21.3. '
a) 6)

2
—
6 4 - 2/ 4 6 6 4 -2
4 .
-4 -4

B)
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214.

a) 6)
y
by
i 4
of 1
-3 4 x
7 -1 .0 X
;
B) r)
y/
\x \‘—2 et
3 t\ AV D) :
215.2) y=2,5(x + 32~ 4; 6) y=.._;‘:5+|;
x—
B) y=+x+1+4+2, r)y=p-3/+1.
216.2) y=—r(x~2?+3. 6) y=—au2,
3 x—1
B)y=—s]x+4~2, ry=—x-6/+3.

217,

a) .
Sty
4
2

6 -4 2 4 .

-2

‘7\5 4

B) )

it “
4 . 4

6)

LN
&
EN
N
JE =)
»
-
o

2
X X
4 2 O 4 8 -4 .2 2 6 8
-2 -2
-4 -4
-6 -6
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10

10 8 -6 -4 -2 01 2
-2

[ %

-10

21.9.
a)

6)

6ly
2

-10

r)

B)

0)

-4

-6
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-4 -8 6 -4 - 2 4
-64 -2
-8t -4
21.11.
a) 6)
y 8y
3/
e
0 . MENEENN | B 4
..... _.i =it ; \3/ ;
—44
B) r) _
y y
3
'7'0 o
i x RS # 2 x
|
21.12.2) y=-2(x+2)*+2; 6) y=(x-3)*-5;
B) y=—3(x-4)2+9; ) y=3G+3 -3,
MA3.3) y=—i2; 6) y=——+2;
SeAYEIaTS T A
1 2
B) y=——-3; rNy=——-1.
)y x—-4 )y=x+2
14.8) y=+x+1-1; 6)y=4—|x-2
B) y=—Vx—1+2; ry=k+3/+1
21.15. a) 3.5; 6) Yuaum = 3; Vuaus HE CYILCCTBYET;
B) 3,5; r) Vuanw = 33 Vuaus ~HE CYIICCTBYET.
21.16.a) -2, 0; 6) Yuaux HE CYLUECTBYET; Yuaus = 0;

B) -2,5; -2;
21.17.a) -3, -1;

I) Viauw = —6;
6) Yuaum ¥ Pans HE CYIICCTBYIOT;

r)

"

Yuaug HC CYLUCCTBYET

B) Vi = 2;
r)yuuuu= ‘\[5—_3;

Yuaug HE CYMECTBYET;

Yuaus HE CYIIECTBYET.



21.13.

a)x=1x=35;

3>0npu xe(L5); 4
y<0npn x e (-0 DU(S. +o0)
6) y €[3: +00] - yOriBaeT

¥y €(—00, 3] -~ BO3pacTacT

B) Viaws =4
nNx=3

21.19.
a)y=0npux=4, \
y>0npu xe(-2.4) i

y<0apu x € (~oo, -2)U(4; +00) o\ .
6) x € (—00; —2)U(—2; +00) - et
B)x=-2

x=-2,y=-1

21.20,

a) [-1;+o0)

6) [-2,4+00)

8) (0;-1)u(3;0)

r)y>0npux>3,

y<O0npu xe[-13)

21.21.

a)yluuu =-3

6) yOpiBacT Ha (—00, 2] ; BO3pacraer Ha [2; +o0)
B)y=0upux=-lux=9$

¥>0 npu x € (—o0; ~NHU(5; +00)
y<Onpu x&(-1;5)

1) EQ)=[-3;+00)

21.22,

a) Yuans =5

0) y6rBaer Ha [-2; 4 00) ; BO3pACTaET HA
(—oo, -2}

B)y=0mpux=-Tux=3

y>0npu xe(-7,3) '
y<0npd x &(—o00, —T)U3; +o0) /7
1) E(y)=(~00;5] 4

pos
4

21.23.
a) pe(—14}

O)p=-4up=-1 M
B) pe(—4-1) N
rNp<-4 .
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21.23.

21.24.2) £(=2) =0, f(-1)=0,
£(0,25) = -2,5 ,
6)

B x=-3;x=-2,x=-1; X==——_,x=0 3
2
1) D(y)=R. N x
6-54-3-4- 123456
2)y=0 npux=-1 unu x=-2 , -
y>0 npu xe (—o0; -2) -3
y<0 npu xe (=2; —1) U(~1; +w). 5
3) Pa3prie npu x =-1. 6

4) ®ynkuus orpaHu4eHa cBepXy, Heorpauuqeua CHHU3Y.

5) Viuasuw, Voaus HE CYLIECTBYET
21.25,

a) 6)

A 7 0\

2126.2) y=x2+2x+3= (x+l) +2; 6) y=x*—4x+l=(x- 2

6fy 6
4
X x
6

6 -4 -2 2 4 6 6 -4 -2 2 /4
=2 2
-4

O
39
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8) y=xi+6x+10=(x+3) +1; r) y=x-Mx+51=(x-7) +2.

4 4 -2 .2 4 6 200 2 4 6 8 10
-2 -2
-4 -4
-6 -6

2127.9) y=x*-10x+24 = (x-5)° ~1;6) y=2* +8x+7=(x+4)"-9;

oty \ i 2

4 ;0 8\6 4 -2

-2
X -4

K! )

-4 -8
-6} -10
a)y:x’—4x=(x—2)2—4; r)y:xz—6x_+5=(x-3)2—4

ER

4 /

X
5 4 2 2 6 5 4 2 U(’
4 -4

21.28.
B)y=27-ax+5=20x~10+3;  6) y=-3x+6x-1=-3(x-1)*+2;
y 6y
4
2
X
6 -4 2 4 6
0l 1 x
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B) y=—4x2+8x—l0=—4(x——l)z—6, r) y=2x2—-8x+6=2(x-2)2—2

% 4 2 76 4
X
6 4 -2 2/ 4 6
ERVA
-4
-6
21.29.
y
%,
*ﬂﬂ‘lg
-3 -l X
§ 22. ®yuxnun y=axz+bx+c,

ee cBoiicTBA H rpaduk

22.1. a); B) - KBaApaTHUHEIC QyHKUHH.

222.9)a=T;b=-3,c=-2, 6) a=%;b=0;c=l,
8)a=8, b=-2;¢c=0; Da=->; =2, c=1
1075

22.3.2) 2 —x+4, 6) —x*+7x;  B) 9x°-3x-1, ) x*+35
22.4. a) BBepx; 6) BHH3; B) BHU3; I') BBEPX,

b 1 I |
22.5. = = - 6 L
2y 20 4 )y 20 5
b 6 b
B Ze—=——, ) y=——=1|
)Y =077 0 y=-5

22-6- a) x=—_b_=.- -I'y{_l)=_5;
2a

6) x=—L=—l,y/—I,=5,
2a

B) x=—L=1,yG)z_%;

b
l‘) x—-—2—a-=l,y(l)———l.
e a) (< o— I I3 .
Orser: a) (~1;-5), 6) (-1;5), 8} (2, 4J,l‘)(l, 1))

6-8551



221

a)
6
2
6 -4 2 0
-2
-4
-6
B)
o 4 2/0
2
.
)
22.8.
aAy=x"+6x
4 -2 2
-2
-4
-8
-10
B)y=x— 6x
R‘y
-4 -2 2
-2
-4
-6

6)

6 4

2 0

-2




6)

22.9. a)

% -4

-8

r)

B)

22.10.

ry

B)

e
a feq
o
L}
<+
-~ hd
o
*to
s
: ~
lV‘d-ﬂ.'l&lll&l
v a4y ¥ W
\2
L]
<
7
— A2
~

6*



22.11.
a)

6)

i

N4

i)

N/

2 O

-4

-6

-2
-4
-6

-2

6 -4

10

6)

hS 4

N

-6-4-2%246
1

)

2 0

6 -4
B)

-2
:r
€

-6-4-2(1246
2

_20|\7/4 6

-2

6 -4

X




22.13. y=x*-6x+c, 10
Viawn= 1,
b

Y =y(__)=y(3/=c_9,
2a
c=10

2 Q o

%]
>

6 -4 -2

22.14,
y= -xX+dx+c,

Yeans= 25

b
YHHHG:}'(“"—')=})(2]=C+4, 6 -4 -2
2a

wa@:’oo
D

c=-2.

4
N&

(3]

=

22.15.

a) 3.1 6) Yuaum = -3; Yuang = HC CYIICCTBYCT,
B) —1; 69; ) Voanm = 55 Yoy = HE CYILIECTBYCT
22.16. a) > B) Yiaum ™ 3, Yuaue ™ 4

0) Vusuu HE CYIIECTBYET; Yyans = 4

1) V= 1L, Yaaus = 15 Yuans = 3

22.17.

a)—r)—11,1 .

22.18, Y
y=(x+2*-9

ay=-8;y=-5y=0
O)xr=-3pmmx=-1;
x=—4umx=0,
x=-Sumx=1

B) Vg = —9

r) d wa (—o0; -2]

X

T ua {~2; +o0)

Ry >0 npu x € (—oo; —5)J(1, +00)
y<0npu xe(-51) .
22.19. . 6
y=-20*-2)+6=2((x - 1)> = 1) +6=8-2(x— 19
8)y=-10,y=6,y=0
O)x=4amx=-2;x=0mmux=2;x=-1wmx=3
B) Yuas, = 8

r) yousaet nipH [8; +00) , BO3pACTaET IpH (~00; 8] LR
A)y>0npu x€(=153),y<0npr x € (~o0, -1J(3, +00)

-




22.20. a) Bo3pacTacT npu x 2 2, y6ursaer npu x <2, 6) Bo3spacraer Ha R

B) y6uiBaeT Ha R , r) eospacraer mp X < O, yOrsaer npu x>0
22.21. a) Bo3pactaer npn x > —3, yGusaer npn x < -3,

©6) Bospacract npu x <1,5, yGeiBact npu x> 1,5

B) BO3pacTacT mpu 1, yOrrsact npu 1,

I) BO3pacTacT npu x > —2 , yOsisaeT npn x < —2

22.22.3)(1;0), (5;0);  6)(6;0),{-2,0), B)(-3;0),(-1;0); r)(1.0)(7,0)
22.23. a), B) /IBa, 0),r) Tpa

22.24.2) 1 <x<35; 6) x<2,x24, B)x<1, x>5, 0<x<6
2225.2) x£-3, x>-1,6) —4<x<0.B)-3<x<-1;r) x<4. 220
22.26.a) —r) [Ipa

22.27.a) fx) = 26% - 5x + 3, fix’) = 2(x°)"° - 5(x’)+3 2x'°-5x°+ 3,

6) fix)=-x*+2x—4

fAx-1= —-(—x—l)2+2(~x—l)—4—-—x ~-)-2-2-4=-A—4x-7
2228.2) y=x>+4x+C, A0;2}, y/0)=0*+4 0+C=C=2,( =2
6)(0)=C=4,C=4

22.29. a) y=ax’+4x+5, M(-10;0); y-10)=100a~40+5=100a~35=0

a————O 35.
100
6) y=ax’+4x-8, N(4;0), y4)=16a+16-8=16a+8=0, a=—%
22.30.3) y= x> +bx+4 Ocbk cumMMerpau. x=1, x=-;b—=—%=),b=—z
a
6) y=2x2+bx-3 Ocb cUMMETpHH: Xx= —4, .x---zb—=—-§=—4 b=16
a

223l y=x"—4x+5=(x-2)°+
Ecin xx; €(3,12) u x5 < x5, TO ), =(Jc,—2)2 +1 <(Jc2-—2)2 +) = y, , MOITOM)
dyniunus y =¥ - 4x + 5 snserca pospacTalomei Ha npomexcyTke (3, 12).
2232.y=x"+6x-T=(x+3)-16
Ecnu xpxy €(~8,-5) uxi<x;3

=(x -}-3)2 ~16>{x,+3)* =16 =y,, nostomy qymxuus y = x* + 6x - 7
ABnAcTCA yObiBalome Ha npoMexyTke (—8; -5)

22.33.2) A2) <A2,0137); 6) fl } fl ]

8) £1,999) > A2) r) 149.7) > (49,69).
22.34. a) (-2,43) < A-3); 6) 1-59,9) > A-60);

9 /(-2)<sen. 7 A-0.99) > A1L1)
22.35. a) f(Ji) > f(=1, 6) A=12,473) > -12,472),
B) f-D<f(—5); r) f(V2)< f(+3)
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2236.2) f(2x)=20x2+6x-2; 6) fx-1;=5%% ~10x~5+3x -3-2 = 5x>-7x,
B) f(x*)=5x5+3x°-2; r) 2/(3x)=90x2 +18x-4

22.37.a) fl~xj=-2x2-x-4;

6) f(x+5)=-22-20x—50+x+5—4 = -2x2— (9549 ;

B) f(-xt)=-2x*-x*-4;

) 3f(2x)=-24x*+6x-12 .

2238, fix-1)=f(x+1); 2x2-4Ax+2-3x+3+12=2x2+4x+2-3x-3+12,

~4x+3=4x-3; 8x=6, x=%-
22.39. f(2x+3)=4f(x-2); 42 -12x-9+8+12-3=—4x® +16x—16+16x-32 12,
—4x=32x-60; 36x=60; x=§. i

22.40.
a) HeT peleHHil; 0) asa;

6 4 - 2 4 \6
2
4
B) ABA, T} HeT pelleHuil

v

6 4

2241, 22.42.

-2 0

th?



22.44.

Sy
P

¥
Re4
"

2245 22.46.
[ 34
7
24
4
A //o
-10 | 5 -1]12 x
22.47.2) 6)y=-x>+6x-3=6-(x-3)
4y
i
Ay
0 2/ et~ =t
_— - 0{ 23 5 x
[
xe(-L0OUE2) x€(0; UGS
22.48. =ax2-(h+6)x+9;x=2—oc5 CHMMETPUH; x=——b-=g—ﬁ=2; a=2
2a 2a
22.49. y = x*+6x+C . KoOpAHHATHI BSPLIKHbBL X = --zb— = —% =-3
a

Y(-3)=9-18+C=C-9; (=3 +(C-9)=25; 9+C*-18C+81=25;
C2-18C+65=0; C=5 mwm C=13.

22.50. y=x*+bx+C A(1;-2)~— BepmuHa napaboisl ; x=-—=-—-=1,
b=-2; y~-=l4+b+tc=1-2+¢c=-2;¢c=~1



2251 y=ar® +bx+c A(1;-2) — sepunna napaGonst ; B(0;2);
b

W0)=a-0+b-0+c=c=2;c=2; _x=——2—-=]; b=-2a;
a

W-1)=a+b+ec=-2;,c—a=-2;2-a=-2; a=4;, b=-2a=-8.
Otper:a=4;b=-8;c=2. ‘
2252 y=xt+bx+c; y0)=c=8; y(3)=9+3b+8=-1:b=-6.
2253, y=x2+bx+c; y(1)=1+b+c=6 b+c=5;
y-)=1-b+ec=-2;¢-b=-3;2c=2;c=1;b=5-c=4.

2254, y=ax® +bx+c; K(=2:3); L(-1;0); M(0;=9); y(M=c=-9; c=-9;
Y-D=4a-2b-9=32a-b=6; y(-l=a-b-9=0b-a=-9;
a=-3; b=-9+a=-12.

Otger: y=-3x2-12x-9.

2255 y=ax®+bx+c; A(Z3); B;D); C(3;2); 3¢0:i=c=1 c=1;
W) =4a+2b+1=3%2a+b=1; y(3)=9%a~3b+1=2,

1 2

3a+b)=3(Qarb)+ay=1; lva=2; a=-7; b=l—2a=—;~.

Orser: y = —%x’ +-;-x+ I.

§ 23. I'paduueckoe penseHne KBaAPaTHLIX YPABHEHHINA

238.2)3x°° ~6x+11=3(x~-1)’+8>0npu xcR;
6)x>~3x+5=(x-1,52+2,75>0npu xcR;
B) X +2x+4=(x+1 +3>0npu xeR;

r) 2x2+5x+9=2(x+1,25)2+47‘7>0 npu xe R

23.9. 1) Ilycts anuna npsMoyronsHuka pasHa b (cM);

Torpa mMpuwa pasia (b — 2) (cm). H3 ycaosua 3anaum  miowals
npamoyrosHuKa pasta: b(b —2) = 8 (cmM?);

2) b(b-2)=8, b*-26-8=0, (b-1)*=9, b—1=23 . b=4 wim b=-2

3) T.x. AnHHA CCTh BCTHYMHA HE OTPHLATCNBHAA, TO b= —2 (CM) HE NORXOIHT
T.e. xuna pasna 4 (cu), a mupuna passa (4 —2) =2 (cm).

Orter: 4 (cM); 2 (cM).

23.10. [Tycts a 1 b — croponsl npamoyronsinka. Hmeem:

{2a+2b =14 {b= T-a

ab=12 a(T—a)=12
al-a)=12, Ta—a*=12; a*—7a+12=0; \(:—3,5)2=%;
a——3,5=:l:—;-;a=3mma=4; b=4unub=3.

Orser: 3 au; 4 au.
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23.11. 1) TlycTe 0uH U3 KATETOB paBeH y (cM), Toraa Apyroii pases (y + 1) (cM).
T.x runorenysa pasua 5 cM, 10 3> +(y+1)°> =5%;
2 Y -y?42p41=25, 27 +2y-24=0,
Y -3-12=0, y=3 wm y=-4;
3 = -4 (cM) — He pelCHHME 3anayM, T.K. AIMHA €CTh BeJIWYHHA HE
OTpHUATENBLHAA, T.€. 0MH KaTeT paBent 3 (CM), a Apyroi paseH 3 + 1=4 (cm),
Oreer 3 (cm), 4 (cm).
23.12. 1 cnocoG.
a x*-6x+8=0. (x-3) =1, x-3=21.x=4 wm x=2:
6 x-2x-8=0, (x+1)’=9, x+1=%3, x=2 nwm x=-4;
B x~2x-8=0, (x—1*=9, x-I1=43, x=4 wm x=-2:

x-6x+8=0, (x+3)* =1, x+3=%1, x=-2 wm x=-4.
2 cnioco®
a x>-6x+8=0, (x* -2x)—(4x-8)=0, x(x-2)-Hx~2)=0,
x—4)x-2)=0, x=4 wm x=2;
6 x~2x-8=0, (x*+4x)—(2x+8)=0, x(x+4)-2(x+4) =0,
x-2¥x+4)=0, x=2 wm x=-4;
B x~2x—8=0, (x*+2x)-(4x+8)=0, x(x +2)-4(x+2) =0,
x-4Xx+2)=0, x=4 wm x=-2.

x-6x+8=0, (X2 +2x)+(4x+8) =0, x(x+2)+4(x+2)=0.
X+~ x+2)=0, x=-2 wm x=-4,

23 13. a nsa, 6) 0AMH; B) IBa; I') HET KOPHEH.
23 14 a nsa. 6) oauH; B) HeT KOpPHeii; T) ABa.
2315 3anaaum p Tak, yroGel npsAMas y=p NPOXOAKAA YEPE3 BEpUIMHY Napaboibl

s=xt-2x+1, x=—al—;—=l , YD) =1-2+1=0, p=0.

23.16. 3anaguM p Tak, wroObl mpAMax y = p He mnepecekana mnapabomy
i=xt 2043, x=——-£b;-=—1, YD=1-243=2, p<2.

23.17 3azanum p Tak, 4ToGH BpAMAd y=p nNepecekana mapabony y = x° -4x+4
B ABYX TO'IKAX, x=-?b‘;=2, ¥y2)=0, p>0.
23.18.D=16-4-(-6—p)=40-4p20,p>—10

2319 x+6x+8=p. OnpexenuM 3HavcHue QYHKUUH y=x’+6x+8 B
Bepumte napabonss. x = —zb—a =-3, y(-3)=-1.

4 ypaBHEHHME HE UMceT KopHed npu p < -1,
6 ypaBHcHHME HMEET OXMH KOPEHb HpH p =—1;
B YPaBHCHME UMCEET 1Ba KOPHS Nipu p > -1,

i



23.20. x - I1MpUHa y4acTKa, y — €ro JjiuHa

x+2y=20

xy=24

y=10-x  x(10-x)=24, #-10x+24=0; (x-57=1;
x—5=%1; x=4;y=6. Otier: 4 M; S ™.

23.21. 1) IlycTs OAMH KaTeT paBeH X (cM), TOTAa Apyroii pasest (x — 4) (cM).

Mnomazne TPeyroALHUKA PaBHa -;jx( x—4)=16(cM?) ;

P %x(x—4)=l6. P odx=32, ¥ —4x-32=0, x, =8 x=—4;

5) Tk x>0,T0 x, =—4 (CM) -~ HE peHICHHC 3aJaYH,

Karerni pasubi 8 (cM) 1 (8 — 4) =4 (cm). Oteet 8 (cM); 4 (cm).

23.22. 1) [Tyctb omuH W3 KAaTETOB pasen y (M), TO OpyToik KateT paseH (¥ —1) (M)
¥ FHAOTEHY3a paBHa (y + 1) (M).

Mo reopeme Mudparopa y* +(y -~ =(y+1)?,

D yrep =2yri=pt 2y a4l y(y-4)=0, y=0, y=4

3) Tx. y > 0. ro y=4 T.o0. xareTel TpeyronabHuKa paBHbl 4(M}
(4 - 1)=3(M) u runorenysa pasHa (y + 1) = 5 (cM). Orer 4(M); 3(M); S(m).
23.23. 1) flycrs uncnurens ApoGu pasen p, rorza 3HaMcHaTenb paseH (pt2) M
pw+2=15:

2)p(p+2)=15, p*+2p-15=0. p=3, p=-5.

‘3) T.x. B 0OBIKHOBEHKON NpOGH YMCAMTSNL MCHbLLUE 3HAMEHATENd, TO p=3 B
@ + 2) =5 u uckomas 1po6s :-Si Orser %

23.24. v kM/M — CKOpOCTSH nCIuexoaa. Torxa nveeM,

2,2 o1, _2L-2f-4_+3y_=]; Sv+a=vt+ 2y

v v+42 v 42

V-3v-4=0, w-15°%=625  v-15=%25, v=4kwm.
Oteet: 4 kM/u,

JlomamHsa KOHTPOJLHAA paboTa Ne 3
Bapuant 1
1. l'paduxn GyHKUMH CHMMETPHIHEI OTHOCHTENBHO ocu X.

2. Oygxuua y = —x? orpaHuYeHa cbepxy. OyHKUMA ¥ = X* OrpaHAUCHA CHUTY.
s'yumu = lsyrua6= 3



4. S.y=x*+6x+2=(x+3)2-7

bV y
Lt/ |
: Y S
-
A
6 a2 . 4 A\ _ 0.8, 11 ,4 % 4 _ 1
, fix) = 2%, g(,\)«-;,f(Z.\ }=8x%; Zg[;-a—]*Z-l—-—Bz , T8 f(2x )—23[';5]
' *
6/
4
2
4 6
Orser: (—1:-2). v
8.
a) -3) ne onpeacneuo
6)f0)=2;,A9) =35
B) D(f)=[~2 +00) \Joy v
E(f)=]0;+00) 2-1 } X

9. ®dynkims Go3pacraet npu x € (—oo; —2)U(=2; +00).
10X +4x+6=p; X" —4x-6=—p; (x-2)’ = 10=—p; (x -2)* = 10— p.
a10-p<0;p>10.6)10-p=0;p=10.B) 10-p> 0; p < 10,

Bapnanr 2
1. Fpaduxu dynkimit cuMmeTpudHLI OTHOCHTCABHO ocu Y.

%)
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2. Dyukuus y = —-x* OrpaHHyeHa ceepxy. OyHkuus y = ¥’ OrpaHnucHa CHUZY

3. y=—2-— Ha [-5;-2];
x+1

ym=—% 0pU X==5;Vuw =—2 Tpu x=-2,

.....

6./ =22, g(x) =2, F(2x") =82
X

1 4 1\
Zg(F) = 21— =8x% e f(2x%) = Zg(;TJ
o
7.
124
A
— . y
!
) f=3)=0,AN=1
f9) ue onpenenerHo
B) D(f)=(~00;4]
E(f)=[-1+00) 2 i
9. Oynxuua y6uBaet npu NS0 I3

x€(—o0, U (-1 +00).

10. 2+ 6x—-2=p; x> ~6x+2=p; (x=3Y-T=p; (x~3P=p+7.

)p+7<0;p<-7,0)p+7=0;p=-T;8) p+ 7> 0, p=-T7.
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T'aasa 4. KBAXPATHBIE YPABHEHHUSA

§ 24. OcHeBHBIC NOBATHR

24.1.a) x> + 3x+ 1 =0 sensercs;

6) 5x° — x* + 4 = 0 1c ABNACTCA, T.K. NPHUCYTCTBYET CIAraeMoe 5x°;
8)2x° + 3x — 7 = 0 aBnsercs; -

t)x° - x — 6 = 0 He SBISCTCH, T.K. IPHUCYTCTBYET CIAragMoe x°
24.2.2)4x° +5x - 1=0a=4,b=5,c=-1;

6) 15’ =0,15x’+0-x+0=0a=15,6=0,c=0;

B} 17-x*—x=0,->~x+17=0,a=-1,b=-1,¢=17;
\‘)8—9f=0,-—9x2+0-x+8=0,a‘—‘—~9,b=0,c=8.

243.9) 7+ 12 -5=0a=7,b=12,c=-5;

6 424220 Leroxi 2o a=-l b=0 c=2,
3 14 3 14 3 4
B gx2—-1-x—-§-:0 a=£, b=——l. c=—i;
5 7 12 5 7 12

v A -Tx+16=0a=—4,b=-T,c= 6.

24.4.a) Gx + 1)(2x - 3) + 4(x — 2) = 5(4 — 3x);

6x° —9x+2x—3+4x—8=20-15x6x"+ 12x-31=0.
6)12-6(x+3)-Tx=(x—2)x+3), 12—-6x—18—-Tx =x’ - 2x +3x -6,
6 DBx=x’+x-6,x+14x+0=0a=1,b=14,c=0;

B) (2x + 10)(x — 1)+ 5(x—2) =2(7 +x), 2¢ + 10x - 2x — 10 + 5x — 10 = 14 + 2x,
23+ 13x-20=14+2x, 2x* + 11x—=34=04a=2,b=11,c=-34;

P 1+32x— D+ (2x-DE-2x)=8, 1 +6x—12+6x-3 - 4x* +2x =8,
A+ Mx=22=0, - Tx+11=0,a=2,b=-7,c= 1.

24.5.2) 2(x + 6)(x — 6) + 3(x + 6) =x* — 5x, 2(x* - 36) + 3x+ 18 =x? - 5x,

27 -T2+43x+18-x+5x=0,x>+ 8x—54=0,a=1, £ = 8,c =-54;
6)25-x*+2(x—5)=4x—5), X -25+4(x-5)-2(x-5)=0,
-2542(x=5)=0,x* =25 +2x—10=0,x* + 2x-35=0,a=1,b=2,¢=-35,
24.6.2) 4(4 - 3x)* —2(4 - 3x) = 12— x; 4(16 - 24x + 9x)— 8 + 6x = 12~ x:

64 —96x + 36x> —8+6x— 12 +x=0;36x° —89x + 44 =0,
6)x*—49-3(x+7)=2(x-T), x* —49 —3x 21 -2x + 14 = 0.
¥-5x—56=0.a=1 b=-5,c=-56.

247.2)8x° +5x+1=0; 6)-12x* +3x=0:

BX+4=0; r9x*—2x+3=0.

248.a)x’ —x=0; 0) g-x2 —3-l—x+l§:0;
9 4" s

B} 6x° +3,5=0; : ) "1'73'x2+4§x»—4§:0.

249 a)x? - 4x + 35 = 0 — npUBEAEHHOE YPABHEHHE;

61-15x% +4x -2 =0, x* —%x +% =0 - npuBEACHHOE VpaBHEHUE!
" B 12=x%+ 3x =0, x* - 3x — 12 = 0 — NIPUBENECHHOE YpUBHENHE;
1 18— 9x + x*=0 — NpUBEACHHOE ypaBHEHHE,
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24.10. 2) -x* + 31x - 6 = 0, x* - 31x + 6 = 0 — NpUBEACHHOE ypaBHEHME;

—wxty =0 =x*-==0, x2~—==0 — npUBEAEHHOE YPABHEHHKE,
-3 a3 1 TPHBCACHHOC YP
n) ~2§.x2_§.x—4l= , .2—1x2+3x+4_9_—_0, 12_'_2,_?_ .19_.£=
8 R s YR a2

7
r) x* - 7x + 16 = 0 — npuBezieHHOE YpaBHEHHE.
24.11. 2) x* + 14x - 23 =0 — no;HOE ypaBHEHHE;

.2 14
X +=x+ r = ( — npUBEACHHOE yPaBHCHUE;

6) 16x°-9=0 — RenonHoe ypastenue, 16x°=9, x2 =%, Xa=t% % \ Xia =i%,‘
B) —* + x = 0 — HenoJIHOE ypaBHenue, x> —x =0, x(x - 1)} = O,x..= 0x,=1;
Nx+§ - 9x* = 0 - nosHOE YpaBHEHHE.
24.12, a) 3% -~ 12x = 0 — HenonHoe ypasrerue, x> —4x =0, x(x —4)=0,x,= 0, x, = 4,
6) x* + 2x = 0 — HeronHoe ypaBHeHue, X(x +2) =0, x; = 0 x, =-2;
8) —2x* + 14 = 0 - HenonHOE ypastcwue, 2x° — 14 =0, x>— 7=,
£=17, %, =+J7 : 1) 3 - x* + x = 0 — nOJHOE ypaBHEHUE.
24.13. a) Hanpumep, x¥* + x +2=0;  6) Hanpumep, 2¢* +x + 2 =0;
8) Hanpivep, x>+ 2 =0; r) Hanpuvep, 2x% + x = 0.
2404 2) 5% 4x+3=0,3-4-3+3=9-12+3=-3+3=0,30auurx =3~
KOpEHE JTOr0 YPaBHEHUS,
O +x-3=0,2 -7V +(-)-3=2-49 -7-3=88#0, 3Hauur x =~7 -
HE ABIACTCA KOPHEM;
8) 2x* - 3x - 65 =0, 2(-5)? - 3(~5) - 65 = 50 + 15 — 65 = 0, 3HauuT x = -5 —
KOpeHL ypaBHEHNS,
Nx-2x+6=0,6~2 6+6=36-12+6=230# 0, 3na9ur x = 6 — He
ABJACTCH KOPHEM,
24.15.2) 352 — 75 =0,35* =75, =25, x2 =125, X%, = 15;
6) 2+ Mx=0,x>+Tx=0,x(x + )=0,x,=0x,=-T;
8) 0,5 - 72 =0, 0,55* =72, x* = 144, x, =144 , x,, =212
)3 -18x=0,x-6x=0,xx—6)=0,x,=0, ;= 6.
24.16.3) x>+ 5x=0,x(x + 5) =0, x; = 0 x, =-5;
9 9 9 |

2% -9x=0, XX -=x=0, ( —=1=0,x,=0, xy===4-—-:
0) 9x0x210xx2 X x222
B) X = 12x =0, x(x - 12) =0, x,= 0, x, = 12;
r) 3x* +5x =0, x’+%x=0-, x(x+§)=0,x-. =0, x =—1-§- .

24.17.2) " +8x=0,x - 8x=0,x(x - 8)=0,x,=0,%,=8;
6)3x-x2=0,x*~3x=0,x(x~3)=0,x,=0x,=3,

B+ T7x=0,7-Tx=0,x(x-7)=0,x,=0x,=7,

)19 —x*=0,x-19x =0, x(x~ 19)=0,x, =0,x,= 19,

24.18.0) #-9=0,2=9, x5 =40 ,x,=13; ) ¥~ 5=0; ¥ =5 x=15 ;

B) - 64=0,x =64, ., =1J64,x, =18 1) - 10=0_;x‘= 10; x=+J10



24.19. 2) -2 +50=0; 2% =50; X* =25, x = 5 6)-5x>+45=0; 5x*=45; ¥*=9; x = +3
0 35 +4=0; 32 =4; x =i; x= iT 1) —0x+13=0; 92=13; x2~l: N

3
24.20.2) 352+ 7=0,3x% =7, x———Z—,He’rkopch, 6) 62 =0, =0,x=0;

B 4P +17=0,4x"=-17, 5% = —1—}, HET KOpHel; N15x*=0,x*=0,x=0,

2L (x-2D)(x+4)=0,x,=2, x, = -4;

O +3.5)x -T2 +9)=0,x+35=0mmmx~T=0wmx*+9=0,
¥ =-3,5,%, =7, x* = -9 - ucr kopueii, Orser; -3,5; 7,
B)ix+28)x+1,3)=0,x =-2,8 x,=-1,3;

r) (x——)(x—l)(xzﬂ):o, x~l=0 unu x-—-l=0 amxi+1=0,
5 3 5

'\lzl xzz—l— x* = ~1'~ ner xopue#t. Orser: «!- 1
3 5 5' 3
24.23.2)4x° - 3x+ T=20 +x + 7, 2% — 4x = 0, x* — 2x = 0, x(x~2)=0, x,=0, x,=_:

6\(2x+3)(3x+1)—llx+30 66 +9x +2x+3 = 11x + 30, 6% —27 =0,

2';—0 X 45 X|2—+V
Bl -2c+3=x ~—2x+1,2x2=0,x2=0,x=0;
) (5x-2)(x+3)=13(x+2), 5x* - 2x + 15x — 6 = 13x + 26, 5x* =32,

x2=6—§-, X2 =% 6"2'.

X

5
24.22. a) (x + 6)> = 0; x = —6; 6) 2x-71=0; x-——%
B x-8)=0;x=8:; r)(3x+5)2=0;x=—§
x“—6x 2 - 2 _ - — —O.
24.24. 2) =x, X —-60x=3x,x-%=0,xx-9)=0,x,=0,x,=9;
6) +-——0 3 -3x+2x=0,3x"-x=0, x ——'-0

1
.x——) 0,x= 0,x2=3-;

B) = 2T 0, X 2x2-2x=0, %% — 33 = 0, x(x + 3) = 0, x, =0, x, =-3:

6 3
x -4 x*-1

5 3
24.25. ITycte x — nepBo¢ HaTYpanbLHOC YHCIO, Toraa (x + 1) — Bropoe uucno,
x4x + 1) — npousseaenne uncesn uam 2x. CocraBuM ypaBHEHUE:
x(x+ 1) =2, +x=26,x x=0,x(x-1)=0,x,=0,x,=1,

x = 0 ~ He YAOBNCTBOPSACT YCHOBHIO, T.K. 0 — HE HATYPANLHOE YHCHO,
Hwmeewm: | - niepsoe uncno, 1 + 1 =2 - sropoe yucno. Oteer: 1 1 2,
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24.26. yctb x — nepBoe YUCHO, 'rorna (x + 1) ~ BTOpOE 4KCNO,

x(x + 1) — ux npoussexerne wm 1,5x%, YpaBHeHne
Jc(x+l)—l5:1.:?0:r2+x--15x2 05x2 —x=0,x-2x=0, x(x - 2) 0,
x,=0,x,=2,x=0— He yIOBAECTROPACT YCIOBUIO 33J4a9H.

HmeeM: 2 — nepeoe 4ucno, 2 + 1 =3 — propoe uncno. OteeT: 2 U 3.
24.27. Ilycte: x ¢ — HEM3BECTHOE BpeMS,

5x cM — npoilfieT mepBas TOYKA 3a 3TO BpeMs,

12x cMm — mpoiiaer BTopas 3a 310 EPCMA.

Kpazpar paccTOAHMA MEKIY HUMHM BLIYMCAMM TO TEOpEME
Mudaropa:

(5x)* + (12x)* wm 522,

Ypasuenne: (5x)° + (12x)? = 52, 25x + 144x” = 522, 169x% = 522, 13%* = 52%,

= (%) , X2 =16, x,= 4, x = —4 — KC YOB/ICTBOPSET YCIIOBHIO.

3uaunr, nckoMoe Bpemi 4 c. Oreer: 4 c.

24.28. TTycTh x CM — CTOPOHA KBAIpaTa, TOrAA X° CM’ = MUIOWAAL KBAIPATA WIH
(59 + 85) cm?. VpasHenue:

x%=159+95,x% = 144, x = £12, x = —12 — ue yAORNETBOPAET YCHOBUIO. 3HAUHT,
12 cM - cropona xeanpara. Orset: 12 oM.

24.29. TTycTe X CM — CTOpOHA KBajpara, TOTZia X° CM’ = [UIOIanb Kanxpara, (
x* - 12) cM? — nnowans kpyra um 36 cm’.

YpaBHeHHE: X - 12 = 36, x* = 48, X, =1v48, x{,, =‘i4~/§, x= —4\/5 - HE

YJAOBAETBOPACT YCIOBHIO, 3HAGUT 43 - cropoHa keaapata. OTeeT: 43 om.
24.30. v xM/4 — ckopocTh TedeHus. Toraa:

36 24 36(15-v)+24(15+v)

+ =4; =4,

vls 15—y 225-v
900 — 125v =900 — 4v*; 4V’ - 12v =0; 4v(v-3)=0; v=3 km/q. OtBeT: 3 KM/4.
24.31. YpaBHcHYE ABNAETCA HENOJMLIM, ecnu b =0 wm ¢ =0,
a)6x2+(p—l)x+2—4p=0, :
b=p-1=0,p=1; c=2-4p=0,2=4p, p=10,5;

mpup =167 +2-41=0,68+2-4=0,67=2, "22';" Tia =

1
‘/5’
npu p =0,5: 6x* - 0,5x =0, xz—-l]i-x=0,x-(x—1—12—)=0 x =0, xz--—l—

12
6)(p-2072+3x+p=0,c=p=0;
upu p =0: -2x*+3x =0, 2> - 3x = 0, x* - 1,5x =0, x(x - 1,5) =0, x, = 0, x, = 1,5;
B)3%-(2p+3x+2+p=0,
=—2p+3)=0,c=2+p=0,
p=-L5; p=-2;

mpup=-1,5:3%+05=0, x* = —% , HCT KOpHEif;

npup=—2:3x’+x=0. x2+-§-=0, x(x+%)=0,x, =, xz=—§;

177



) (6-py2+(2p+6)x+12)=0,(6-pp* +(2p+ 6)x + 12-(2p +6) =0,
b=2p+6=0,p=-3; c=12-2p+6)=0,p=-3;
npnp=—3:9x2=0,x2=0,x=0.

24.32. -3+ -6 +p*—-9=0
a)a=2p-3=1,2p=4,p=2;

6) ypaBHEHHE ABNSETCA HENPUBEACHHEIM, ec 2p—-3 # 1, T.e.p# 2.
YPaBHECHHE ABAACTCA HETOJIHBIM, eciih b =3p~6=0, T.c.
p=2umc=p"-9=0,p>=9p,, - 3. UmeeM p, , = £3;

8) YpaBHeHH e ABIAETCS HEMOMHbim SCTH p =2 n p =13,
YpasneHne ABAACTCS NPUBEAEHHbM ¢Cli p = 2. OTCIONa BUAHO, YTO p =2,
r) YpaBHCHHE ABIACTCA MMHEHHwm. cuid 2p -3 =0, p= 1,5,

24.33. 2) Ecnv ypasueuuce x° + o2 - <o - 0 MIMEET KOPEHB X = 6, TO:
6+6p+24=0,36+6p+28=u 10:

6) AHAJIOTHYHO IYHKTY a) OJIyuaem

217+ 17p+68=0,2-1T+p~a - 0, p——38

B) 7+ 7p-35=0,7+p-5=0.p- -2,

r39+9p-54=0.3 9+p-6=0,p=-21

24.34. a) Ecim ypaBHenue x° — 8x + p = 0 MME€T KOpeNib X = 4, T0.
4-8 4a+p=0,p=16,

6) AHANOMHYHO IYHKTY a) nofyuaem: 4 - 02 —24-0+p=0,p =0

B) 10>+ 15 - 10 + p =0, p = -250; r) 6(-5)*-30-5+p=0, p=0.

24.35. a)x1—8x+ 15=0,x>-2x4+4°-1=0,(x-4)*-1=0,
x-4-Dx-4+1)=0,x-5}x-3)=0,x,=5,x=3,

6)x - 12x +20=0,x* - 2x-6 + 62 - 16 =0, (x—6)’ -16=0.
(r-6-4)x-6+4)=0,(x-10x-2)=0,x,=10,x,=2;

B) X —ax+3=0,x*-2x2+2 - 1=0,(x -2~ 1=0,
=-2-1)x=-2+1)=0,x=-3)x-1)=0,x=3, =1,
Dx*+6x+8=0,x"+2x3+3*-1=0,(x+3)*-1=0,
G+H3-Dx+3+1)=0,(x+2)x+4)=0,x;=-2, x, =4,

24.36. ) x* +3x—10=0,x* - 2x+ 5x - 10=0, x(x — 2) + 5(x - 2) = 0.
x~-2)x+5)=0,x,=2,x,=-5;

6) 2 -5x+2=0,22" —x—4x+2=0,x(2x - 1)~ 2(2x - 1} =0,
G-2)2x-1)=0,x%,=2.x,=0,5,
B)X*+9x+14=0. "+ Tx +2xr 14=0,xx + )+ 2x + TV =0,

G+ Dx+2)=0,x,=-7,x,=-2;
r)4x2~4x—3=0,(2x)2——2-2x-1+12—22=O,(Zx—l)z—22=0,

2 -1-2)2x-1+2)=0,(Xx -3+ 1}=0,x, = 1,5, 5, =-0,5.
2437.3) &’ +6a =3, 2a2 Ta=0,aQRa-T=90, @ = 0,a,=3,5;
6)5~-12=a"~4,40=8,a* =2, alz—i\/—

B3l +2a=4d4-5a,8~7a=0,a(a-7)=0,a,=0,0,= 7,

1) 76 ~a =&+ 9a, 64~ 106 = 0, 3a* - 5a =0, a3a— 5) =0, ¢, = 0, a2=1-§.
24.38.8) Gx— 1)(2x—2) = (x— 4)2, 6% ~2x — 6x + 2 =x*— 8x + 16, 55 = 14,
xz=2§=2,8, X"z=i\/—2§;
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6) 22— (x+ 1) =3-5,2x~x* - > - 1=327 -5, 4 =4, x° = |, x; , = £I:
B) 3x —4)° — (5x + 2)(2x + 8) =0, 9x* - 24x + 16 — 10x* — 4x —40x - 16 =0,
X2 -68x=0, x(x +68)=0, x, =0, x, =-68;

1) 652 — (x+ 22 =4(A—x), 6x* —x* —4x— 4 = 16— 4x, 5% =20, 27 = 4, x, , =42,

2439.0) 22252 G o)x+ B =(x-3)+2),
x-3 x+3

K2 43x-6=x"=3x+2x—6,x=-x,25=0,x=0;
6) 2224 X2 31 3xapr2y)=100-4),
x+2 x-2 3
3P —dx+4+x2+ 4x +4)=10x"- 40, 6x*+24 = 10x* - 40, x* = 16, x =4

B) x_‘_i_i‘i.?izo.3‘___?l=f_+_§,-(x_3)2=(x+3)2’
x+3 x-3 x+3 x-3

X-bx+9=x"+6x+9 12x=0,x=0;
241 2m) s ok 1P 2= 1P =525 - 1)2x 1 1)

+
2x-1 2x+1

A Ax+ 1+ Ax A+ 1520x-5, 12x%=7, x = iJg = if:—l )

r)

§ 25. dopmy.asl kopHeii KBaAPATHbIX YpaBHeAHil

25.1.a)x’+5x—6=0,a=1,b=5,c=—6,D=b —4ac =25+ 4-6 = 49;
6)x*-13x+2=0,a=1,b=-1,3,c=2, D=0 ~4ac=1,69-42=-6,31;
B) X -Tx-4=0,a=1,b=-T7,c=—4, D=b"-4ac=49+ 16 = 65;
xt-24x+1=0,a=1,b=-24,¢c=1,D=p"-4ac=5,76 - 4= 1,76,
252.2)3x°+2x—1=0,a=3,b=2,c=~1,D=p*~4ac=4+43 = 16;
6)x*+4x+3=0,a=-1,b=4,c=3,D=b0—-4ac=16+43=28;

B)4x’ ~5x~4=0,a=4,b=~5,c=-4,D=b*-4ac=25+44-4=89;
-2 +5x+3=0,a=-2,b=5,c=3, D=b"—dac=25+42-3=49.

25.3. a) x* — 8x-84 = 0, D = 64 + 4.84 > 0, 3HauuT, ypaBHEHUE UMEET 2 KODPHS;
6) 36x* - 12x + 1 =0, D= 144 — 4.36 = 0, 3Ha4uT, ypaBucHue UMeeT | KopeHs;
B)x° —22x —23 =0, D =227 + 4.23 >0, 3HauuT, YpaBHEHHE UMeeT 2 KOPHS;
r) 16x° - 8x + 1 =0, D = 64 ~ 4-16 = 0, 3HaUMT, yPABHCHHE UMEET 1 KOPECHB.
25.4. a) x> +3x—24=0,D=9+424> 0, 3uauwr, YPaBHEHUE UMECT 2 KOPHS;
6) > — 16x + 64 =0, D = 256 — 4-64 = 0, 3HauuT, ypasHenue umeer 1 KopeHs;
B) -2 +5=0,D=4-45<0, 3Hauur, YpaBHEHHE HE MMEET KOpHEii;

r)x* + 6x+9=0, D =36 -4.9 =90, 3ua4ur, YpaBHEHHE UMeeT 1 kKopeHb.

25.5.a) x>~ Sx+6=0, D=25~-4.6=1>0, 3HauuT,

~b+D _5+1 -b-JD 5-1
:xl:—-"——=3, Xz'—‘ :—-——:2,
2a 2 2a 2
6)x*~2x—-15=0, D=4 +4-15 =64 > 0, 3Hauur,
-b+dD 248 -b-D 2-8
X|="-"‘"'-';"‘—=5.X2= :———:-—3’
2a 2 2a 2

B)xX*+6x+8=0,D=36-48=4>0, suaunur,
~b+/D _ —6+2 -b-JD _—6-2

X = :———:——2’x2:: _:——:—4’
2a 2 2a 2
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)xt-3x-18=0, D =9+4.18 =81 > 0, 3uaunr
_b+JD _3+9 . _-b-VD _3-9_
T2 2 T T2 T2 T
25.6. 2) (x +21)*=0; x=-21

6)x*+8x+7=0, D=64~4.7=36>0, 3uauur,

-8+6 -8-6
=-l’ x2=
2

X ~3.

n=

=—7;

B) x> — 34x + 289 =0, D = 1156 — 4-289 = 0, 3nauwur, x=§25=17;

+
r)x2+4x—5=0;D=16-—4'(—5)=36; xu=_42—6;x| =-5;x=1

257.a)2x* +3x+1=0,D=9—-42=| >0, 3uaumuT,

x|=-34+1=_0’5, 5y =301

=-1;

6) 3x2=3x+4=0, D=9-4.3.4 <0, 3nauwur, uer KOpHeif;
B) Sx* —8x+3 =0, D=64—-4.53 =4>0, snaunr,

5=3221, =206,

10 10

-5+9 1 i

r)l4x2+5x—l=0;D=25-4-(—I4)=8l;x,_,= T ;Jﬁ=',7;11=*—2*
258.a)4x* + l0x~ 6 =0, 2¢% + 5x — 3 =0, D =25 + 4.2.3 = 49 > (; 3uauwr,

-5+7 1 -5-7
0= ==, X = =-3;

4 2 4
6) 25x% + 10x + 1 =0, D = 100 — 4-25 = 0, 3nauur, x=—5%=—0.2,
B)3x2—-8x+5=0,D=64—4~3~5=4>0,3Haqm', x|=§j6—%=l§,xz=%

r)4x* +x + 67 =0, D=1 - 4-4-67 <0, 3HA4NT, HCT KOPHEIA.
25.9. a) 3x* + 32x + 80 =0, D = 1024 ~ 4.3-80 = 64 > 0, 3xaaur,
-32+8 -32-8 20 2
xn = =—=—6—;
6 6 3 3
6) 100x2 — 160x + 63 = 0, D = 25600 — 4.100-63 = 400 > 0, 3uauur,
160+ 20 160-20
4= =0, , Xy =
200
B) 53 +26x-24=0, D=676 + 4.524 = 1156 > 0, 3Hauur,

-26+34 ~26-34
X = =-6 H

=0,7;

=08, x, =

N4’ - 12x+9=0, D= 144 - 44.9 =0, 3uauwr, x='—82-=|,5.

-519

25.10.2) —* - 5x + 14 = 0; X + 5x - 14 = 0; D =25 - 4(-14) =81; x, = ———

x=2;x,=-T.
180
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-248
6) 3¢ -2+ 5 =0; 3¢ + 2~ 5= 0; D = 4~ 43:(-5) = 64; x,=——;

X, =--§-;xz== 1.

B) —x% + 26x — 25 = 0; 2% — 26x + 25 = 0;

D =26~ 425 = 576; x,_-,=26§24 cx =1 x=25,
r)-5x7-9x+2=0;5x*+9x~2=0;
D=81+45(2)=121; x, =‘9lf)” 3 =2 xz=§-
25.11.2) X =2x + 48, x* ~2x - 48 = 0, D = 4 + 4.48 = 196 > 0, 3Haywr,

g XM g 21 o
2 2

6) 6> +Tx=5,6x"+Tx~5=0, D =49 + 4.6.5 = 169 > 0, 3uauur,

I 2 NP 5
12 12 3
B) X’ =4x+96,x* —4x - 96 =0, D =16 + 4.96 = 400 > 0, 3nauur,
4+20 4-20
= s12, p=o 8,

r) 2% -2=3x,2%x* - 3x-2=0, D=9 + 4.2:2 = 25 > 0, 3524w,
3+5 3-5
x2=T=2,Iz=—4—=—0,5.
25.12.a) =% = 5x - 36; 5+ 5x - 36 = 0;
L5113
D=25-4(-36)=169; %2 = 7 X =-9%x=4

6)-3x"+8=2x;3x* +2x-8=0,
D=4-43(-8)=100; x, = -2:10 Lx =2 x, =§.
B) 25 =-26x —x*; x* +26x+25=0;
D=676-425=576; x,, = '26; 2 =250, =,
r)—5x" = 9x - 80; 5x* + 9x - 80 = 0;

D=81-4-5(-80) = 1681; x,, = '95)‘“ X ==5x =32,

25.13.2) P+ Tx +2 =0, D =49 — 42 = 41 > 0, 3a4ur, le:-nzm;
6) 2x* +3x~1=0,D=9+4-2=17 > 0, 3Hauur, x|,2=—3i4m;
B)x®~5x+3=0,D=25-43=13>0, suavur, x"2=51;ﬁ§;

NS -x-1=0,D=1+45=21>0, 3uauur, xx.z=‘i;‘;—2—l
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25.14.3)x* +2x-7=0, D=4 + 4.7 = 32> 0, 3nauwr,
—2i2\/3_2=—2i24\/5=_1i2ﬁ;
6)2x* ~4x—1=0, D=16 + 4.2 = 24 > 0, suaunur,
4xV24 4126 2446

4 4 2 7

X2 =

X2 =

8) x+6x+3=0, D=36-4-3 = 24> 0, 3uasut, 3, = '6i‘m - ‘6*2‘/5 —-3+6

F)5¥% = 105+ 1=0; D = 100 - 4-5 = 80; 'Oil“‘f 5*3‘/—
25.15.a)2x2+10x+12—0x+5x+6=0,

D=25-46=1; xu:——sf-l;x,-—fi X =-2.

6)~3x2+ 181~ 24 = 0; X* — 6x + 8 =0; D =36~ 4-8 = 4; X, = 622 Hn=2x=4.

B) 6"~ 1860 =0; % ~3x—10=0; D=9 -4-(-10)=49; x,, =—3§—7:x.=—2;x2=:

r)—4x‘—16x.+84=0;x2+4x 21=0:

D=16+421=100; x,= 210, = 7.5,=3

25.16. 2) 0,6x* + 0,8x — 7,8 = 0, 6 +8x——78=0,3x2+4x 39=0,
D=16+4339=484> 0, amauur, » =23 gp=a=22_  B_ 41
6)0,25x*—x+1=0,255 ~ 100x + 100 =0, x> — 4x + 4 =0,

D=16-4.4=0, suayur. x—2—2

8) 0,26 — 10x + 125 =0, 257 — 100x + 1250 = 0, * — 50x + 625 = 0,

D =2500- 4625 = 0, 3naunr, x = 329-= 2,

g e T 3 08— 1ax-15=0;
s¥ 75772

14126 3 3

D=196+4815=676; 5, =— =i n=-7. u=>

£) 0,2x% — 10x + 125 = 0;5* — 50x + 625 = 0; (x — 25> = 0; x = 25.
25.17.2) %x2+x+-}=0;4xz+ 125 +3=0;
-12:4J6 _-3:46

8 2
6)%xz—xu:o-x’—4x+4=o-(x—-2)2=o;x‘=2.
—31J1_§_

>

D=144-434=96=166; x, =

B) ¥+3x-11=0; D=9- 4(1) 15;
2 2
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r x’--~—x--6-=0; 123 -5x~2=0;

12
511 1 2
25 ' ———— = =—,
D=25-412D) =128 ¥, =3 x=-73 % =3
25.18.2) 6x(2x + 1) =5x + 1, 12 + 6x-5x -1 =0, 126 +x - 1 =0,
D=1+412=49> 0, suauur, x = -1 =0,25, x, = " '247=-%;

6) 2x(x - 8) = —x— 18, 6%~ 16x +x + 18 =0, 2~ 15x + 18 =0,

D=225-4218=81>0, 3namT, x, =t 2=6, x, = '5;9=|,5;

B) 8x(1 +2x)=-1, 16x* + 8x + 1 =0, D= 64 - 4.16 = 0, 3Hauur, x—3—§-=~0,25;
x(x-5=1-4xx* ~5x-1+4x=0,x2—x-1=0,D=1+4=5>0, 3nauur,

1£45
X2 = ) N
25.19.a) (x~2)* =3x -8, x>~ 4x +4-3x+ 8=0,x% - Tx + 12 =0,

D=49-4.12=1>0, 3Haqm,x,=—7-2ﬂ_4 X2=ZE!—3

G)(Bx—1)x+3)+1=x(1+6x),3x* —x+9x -3+ 1 -x—6x°=0,
34+ Tx-2=0,3x°~Tx+2=0, D=49-4.3.2 =25 > 0, 3uayur,

745 7-5 1
X=—=2, fp=——==—;
6 6 3
B)5(x+2)°= ~44,5x2+20x + 20+ 6x + 44 = 05x +26x+64=0,

D=676- 4564<0 3HAYMT, HET KOPHEH;
Dx+H2x-D=x@x+11), 2+ 8x—x—4=3x"+ 1lx, x* + dx + 4 =0,

D=16-4-4=0, snauntr x:—%=—2.

25.20. Vpasuenue umeer 1 kopeus, ecam D=0:
a)x*-px+9=0,D=p*-49=p* 36, p* ~36 =0, p* =36, p, = 16;

6) x> +3px+p=0,D=9"-4p, 9" - 4p=0,p(9p -9 =0,p; =0, =%;
B) X +px+16=0,D=p*~416,p* - 64 =0,p* =64, p, , = 18;

DX’ =2px+3p=0,D=4p*-43p,p* - 3p=0,p(p-3)=0,p=0,p, = 3.
2521.3x% - px~2=0,D=p* +432=p* + 24,

P>+ 24> 0 ans moboro p, suaunt, D > 0 a3 mo6oro p, 3HAYAT, YPABHEHUES
uMeeT NpH JHo00M p 2 KOpHA, YTO ¥ TPEGOBATOCH JOKA3ATD.

25.22. [ oran:

TlycTh X — HCKOMOE HATYPARBHOE YHUCHO, TOTA X° — €T0 KBa/ipat HiM x + 56.
Vpasuenue: x° =x + 56.

Woran: x* ~x - 56 =0, D=1+4-56 =225, x, 15

=8,x;_=—7.

11 aram: x; = —7 — He YAOBNCTBOPSET YCIOBUIO 3aNAYM.
Tak 40 uckomoe qucno 8. Otset: 8,
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25.23. 1 sram:_Ilycte x cM — LumpuHa npﬂmoyronbﬁnka, (x+5) cM - anwna
MPAMOYTOILHMKA, TOrAa X(¥+5) cM* — ero nnowaxs uam 84 o,
Ypasuenue: x(x + 5) =84,

Oora x* +5x—-84=0,D=25+4-84 =361, x =

=5+19 _

-5-19
=7, x= =

2
HI oran; x, =-12 <0 — He yROBNETBOPAET YCAOBHIO 3a1a4u. Tak uTo

-12.

7 cM — IMUpHHA NPAMOYTONbHKKA, 7 + 5 = 12 (cM) — AnuHa NPAMOYrONEHAKA.
Oreet: 7eMm u 12 em.

25.24. I aram: Iycts x — nepBoe yucno, (x + 2) — Bropoe wucino, x(x + 2) -~ ux
npousseacHue i 120,

Vpasuenwue: x(x +2) = 120.

[ oram; x*+2x ~ 120 =0, D=4 +4.120 =484, x, =

240022,

III oran: 10 — nmepsoe uucio, 10 + 2 = 12 — Bropoe uucio, wiM —12 — nepsoe
qucio; —12 + 2 =—-10 — BTOpOE YHCHO.

Ortser:; 10 1 12 nu ~12 u -10.

25.25. 1 gran; Tlycts x M — AMHA NICpBOTO KaTera, (x + 31) M — anuHa Broporo

1
K&aTcTa, TOrAa Ex(x +31) M* — nowank TpeyronsHuKa uam 180 M.

Ypastienue: -;-x(x +31)=180.
Il sran: x*+ 31x — 360 =,

D=961+4-360=2401, x =

:9’ x2=

~31+49 -31-49
2

HI oram: x, = -40 <0 — He yJaoBneTBOpsAET YCaoBHi0. Tak yro

9 M — asHHA HepBoro karera, 9 + 31 = 40 (M) — aumna BrOporo.

Ortser: 9 M 1 40 M.

25.26. 1 atan: [ycTs x oM — Anuna AB, B E C
rorraAD=xcM u

AH=(x-3) cMm. Toraa

x(x — 3) eM? = nnomazs ABEH wni 70 cm?

Vpasuenne: x(x — 3) = 70. X X
I oram: x> 3x - 70 =0, D=9 + 4.70 = 289,
A _3+17 o 5= 3-17_

OI oran: xy =-~7<0 - He ynosnerBopseT A x-3 H 3 D
ycaosuto 3axaqu. Tax uro 10 cM — mnuHa AB, T.e. AepBOHAYANLHENA pasMep
" nMcTa. Orser: 10 oM.

25.27. I oram; ITycTh x — nepBoe HATYPAJIBHOE YHCAO, TOrAa X + 1 — BTopoe yucio,
x+x+1=2+ 1 —ux cymma, x(x + 1) — ux nponspeaenne wiu 2x + 1 + 271
Vpaenenue: x(x + 1)=2x+ 1+ 271.

I gram: 3+ x = 2x—272 =0, x*=x~272=0, D=1 + 4272 = 1089,

1438, x2=%§-=-l6.

X
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Il sran: x, =~16 <0 — ne ynoBnersopser ycnosuio. Tax yro

17 — nepeoe uucno, 17+ 1 = 18 — Bropoe uucno. Oreer: 17 u 18.

25.28. | aran. TTycTs x — nepBoe HaTypaibHOE YMCHO, X + | — BTOpOC YHCHO.
*2+ (x + 1)? — cymma ksagparos wan 1201,

Ypasueuue: ¥ + (x + 1)*= 1201

I oran: x*+ (x+ 1)*= 1201, 2%+ 2%+ 2x + 1 = 1201, 2x* + 2x~ 1200 =0
F+x-600=0,D=1+600-4=2401

B N bl Y

[1I oram: x* = —25 — He yNOBNETBOPSACT YCIOBHIO, TOM/IA 24 — MEPBOE UUCHO, 25 —
BTOPOE YHCNO.

PasHOCTb KBaAPATOB ITHX HHCEN: 257 — 247 = (25 — 24)(25 + 24) = 49.

Orser; 49.

25.29. | sran: ITycts x — nepBoe HaTypanbHOE YHUCIIO, TOFAA X + | — BTOpoe auco,
x+ 2 —Tperhe uncho, x* + (x + 1)? + (x + 2)? - cymma ux ksaapaton 1 1589
YpaBHeHue: 2+ 1D+ (x+2)* =1589.

Uoran: x> + x>+ 2x+ 1 + x> + 4x + 4 - 1589 = 0, 3x> + 6x — 1584 = 0,
x*+2x-528=0,D=4+4-528=2116, x.:‘““ —2-46

=22, 3= =-24

Il sran: x, = -24 <0 — He yOBAETBOPAET YCNOBUIO 3ana4M. Tak 9ro

22 - nepBoe uyucno, 22 + 1 =23 — propoe yncio, 22 + 2 = 24 — TpeTbe YKCIO.
_Orser: 22, 23, 24, ‘

25.30. I sram: Ilycts ¥ cM — renoTeHy3a, Toraa (x —32) cm — nepBeHi KareT,
(x — 9) cM ~ BrOpofi karer. Hcnoss3ys Teopemy Iudaropa, momyaaem
ypasHenne: x° = (x — 32)* + (x ~ 9)%

I oram: x* = x* — 64x + 1024 +x° — 18x + 81, x* - 82x + 1105 =0,

D=6724-41105=2304, , 82+8 _ . = _82-48 _,,
2 2

III sran: x, =17 — He YAOBNETBOpAEM YCNOBHIO 3a]aud, T.K. JUIMHA MEPBOro
KaTeTa B 5TOM ciyuae paBHa 17-32 < 0. Tak uro 65 cM — runoTeHysa,

65 - 32 =33 (cM) — nepeslit kareT, 65 — 9 =56 (cM) — BTOpOii Karer.

Orser: 33, 56 n 65 cM.

25.31. ITycte x cM — runoTeHys3a Tpeyroibhuka. Toraa mmeeM:
-8+ (-4 =x - 16x+64 +x*~8x+16=x" x* - 24x +80=0;

D =576 - 4-80=256; x,, = 24216 s =4;x,=20.

X HE NOJXOJMT, Tak Kak x> 8. Orteet: 20 oM.
26.32.x% + (x + 12 =x(x + 1) + 307; ¥+ +2x+1 =22 + x + 307; x* + x - 306 = 0;

D=1+4306=1225; x, = ";35 :x=17.  Oreer: 17u 18.

25.33. (x + x+ 1)? =22 +(x + 1)* + 840;
AP +Ax+1 =2 +2x+841; 222+ 2x—840=0; ¥ + x - 420 =0;

D=1-4(420)= 1681; x,=—2. =20,
Orser: 20 n 21
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25.35. | aran. Ilycts x — npeanonaracMelif MpOLEHT cumxenm CTOMMOCTH
MHKCEpa. T € 34 NepBuilf MECALL LIeHA MUKCEpa cTaHeT 2500- 2500

100°
Toraa (x+10)% — NPOHEHT CHIDKEHHUSA CTOHMOCTH 38 BTOPO#i MECALL

3a B2 MeCALA CTOMMOCTE MHKCEDR CHUSHTCA Ha
2500L+(2500 - 2500_"-)3‘_*_‘9 pyGreii.
100 100/ 100

CroumMocTh MHKCEpA CTAHCT paBHA

2500-2500—"-—(2500—2500i)"“°
100 100, 100

unu 1800 pyGacii.

x+10

=1800,
100

: 2500-2500— | 25 o-zsooi)
VpapHcHHE 100 ( 0 100

11 3ran: 2500-25x—(25-0,25x)(x+10)=1800;
2500-25x-25x+0,25x*-250+2,5x=1800; x*-190x+1800=0

D=36100-7200=28900=170? P ‘9°§ 170
I ran: x=180% — He NOAXOAHT, T.K. CTOMMOCTh MHKCEPA HE MOXKET CTATH MEHBLIE

0, Torna 10% — npeanoaraeMsIi IPOLICHT CHUXEHHS CTOUMOCTH MUKCEpa.
Orset 10%.

25.36.2) ¥2 +3W2x+4=0.D=18-4.4=2,
32442 -2\2 3J' V2 _ -4J' 23

l_'_"'—'—— s X =
2

6) 4x2+43x+1=0,D=48 - 44 =32,
43232 _-afitaV3 _ 142
8 8 2
B) ¥ -3V5-20=0;
D=95+420=125; x, =

X2 =

3\/'15\/' #5.

2 =—5,'x2=

r) 4x2-2WTx+1=0. D=284-4=12,

o, o 2WIEV12 T3 1B

12 = = = .

: 8 8 4

2537.a) 2x~ Y2+ D +x(x- D =(x + 1), 4> - 1 + x> —x - 2> - 2x =0,
3P -3x-1=0,D=9+43=21, x|,2=3*;m;
G)CBx+12-x(Tx+5)=4, 9> +6x+ 1 =7x=5x~4=0,2x*+x-3=0,
D=1+432=25, x =051, x, =213 - 15,

B)(3x— 1)B3x+ D) =2x(1 +4x) =-2. 982 - 1 =25 - 8%+ 2 =0,° - 2x + 1 =0,
x-1P=0,x-1=0,x=1;

r)(2x+l)2+2 2~ 6x’ 6% + 45+ dx + 1 =0, 108 +4x + 1 =0,
D =16~ 4-10 <0, 3HaYMT, HET KOPHEIL
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¥-3_ 2x+4
5

D=121-45(-12)=361; x, =

25.38.2) S5 —bx=6x+12:5x - 11x—-12=0;

1nx19

o X% =-0,8; x;=2.

6) X '3—6x=5,xz—s—lzx-m=o,x’-lzx—13=0,D=144+4-13=196,
2]=lz+l4=}35x2___12—l4__
a)z"—;—i 4‘32 6x*+3x=20x — 10, 6x>~17x + 10 = 0, D = 289 ~ 4-6.10 = 49,

1747 17-7 5
A= =2, Xy = =—

12 12 6

"“3”-5"0"="2“7 24x? + 6x — 15x + 3-2%-34 =0, 1252 - 9x ~ 31 =0,

D=8+ 4.12.3) =2809, 5 =233 .82 31 x2=9_53=-1
44 44 22 44

25.39. YpasHcHHe uMeeT 2 xopHa. ecni D> 0

w) x2+px=0. D=p’. p*>0. ecmi p € (0, 0)U{0--). T.e. D>0 He ana moboro p.
6)x* px-5=0,D=p*+45=p*+ 20> 0 niz moOOTO p, IHAYUT, YPABHCHHE
HMEET 1(Ba KOpHA TipH JoGom p. '

B)x*vpx+5=0,D=p-4.5=p*-20, D'>0 ne gna moboro p,

“ypx* -2=0,D=42p=8p. D > 0 ne ana meboro p

Orser x2 -px- 5=0

25.40. | sran. Ilycte x Komang y4acTBOBAii0 B HEMMHUOHATE, TOMAA KaKIAas

x(x—-1)
2

marvya HssectHo,

x(x-1)
2

KOMaHza chirpaia \x — 1) Mata Bcero 6nino chirpano

yro Beero Gbii0 CuIpaHo 06 Marucit, 3HAYMT, NOMYyYacMm

=66, 3T0

MaTEMaTHIECKas MOJIEITE
Ilora;m x* - x=132,x* - x-132=0,D=1+4-132=529.

1223, x2:1-223=_”

N =

[ yranm:. CrpaimvBaetcs. ckoibko Geino komanxa? INomywaem 2 BosmomocTH: MO0
12, maGo —11, Bropoe suateHue nac He yeTpauBacT JHauHT, Gbuio 12 xomany,
Otser: 12.

2541. | _oaran; Ilycts x - KOJHYECTBO YYCHUKOB, OOMEHSABIIMXCS
¢oroxaproukamu. Toraa: x — 1 ¢oTokapTouKy oTHAT KaxALIH ydSeHHK, A(x ~ 1)
¢orokaprouek Gbuto posgano. Hiasectho, wro scero Geuno  pospaxo 210
¢orokaprouex. 3HauunT, x(x - 1) =210

[Loram: 2 ~x—-210=0,D=1+4210=841, 5 =272 15, 5, =122 __14
11l sran: BuaHo, wro x = —14 HaM He MOAXOAWT, 3HAMUT, (POTOKAPTOUKAMH

obMensnocs 15 yqamuxcs. Oreer- 15
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25.42. I gran: Ilycrs x — 3amymannoe aucno. Torza x* + 36 — HoBoe uucho.
Hssectro, 4ro momyunnd uucio, Goaviice 3axymannoro B 20 pas, T.6. 20x
Orciona npuxoanM x ypasaenmo: 20x = x* + 36.
I oran: x* — 20x + 36 = 0, D = 400 - 4.36 = 256,

20+]6=18, x2=20—l6=2.

X =

HI pran: Mbl nOAY4MHAW ABa 3HAYCHHA A4 33KyMaHHoro uucaa 2 u 18, T.k. Obinio
3alyMaHO JBY3HIYHOC YAcH0, TO 570 yucac 18. Orser: 18.

25.43. | sram: ITycts x /3 — ckopocTs rpy3osoro aeromo6uns, Torna:

{x + 20) km/4 — cxopoCTh JerkoBoro asroMoCund, 1,5x kM — npoener rpy3osoit
asToMoOmIb 32 1,5 4, 1,5(x + 20) kM — npoexeT aerkosoii asromobuan 3a 1,5 1
HsBecTro, 4T0 aBTOMODAAM €Xamd Ha CCBEP M Ha BOCTOK, 3HAYHT KBAApAT
paccTOSHUSA Mcmy HaMYM MoweT OwTh Haliien To Teopeme iludaropa.
Monysaem (1,5x)* + (1,5(x + 20))) = 150% T.K. paccTosHME MEKAY HAMH
cocrasuno 150 k.

11 yran: 1,5%(¢% + x* + 40x + 400) = 1,57 . 1007, 2x + 40x + 400 = 10000,

%2+ 20x + 200 = 5000, x* + 20x — 4800 = 0, D = 400 + 4-4800 = 19600,

o200 S20-10
2 2

111 otan; SIcHo, ¥TO CKOPOCTH HE MOXKCET GbITh OTPHILATCILHOMN, 3HAYNUT, CKOPOCTD
rpysosoro arromoGuit 60 xm/4, 60 + 20 = 80 (kM/4) — cKOpPOCTH NErKOBOIO
asromMoOung. Oraeer: 60 kv/a, 80 1m/4.

25.44. 1 oran. Ilycts x% — nepsoHavanbHblil MPOUEHT NOBLILCHNUA 3APNNATHI,
S — pasmep sapniarsl. Ilociae nepBoHa4YanbHOroO MOBHILICHUA OHA CTAHET PABHA

S+S-~—X—‘S(loo+x)
10 00 ;-

Bropoe noeermeHue -— 2x%, moCiuE¢ HEro 3apmiara  CTaHCT  pasHa
100+x) 2x 100+x 100+ x ) 100 + 2x
S —+S =S5 .
100 ) 100 100 100 100
Ho ycnosuio 310 pasno § + 0,325 = 1,328,

1L sran, (100 +x)(100 + 2x) = 13200, 10000 + 100x + 200x + 2x%= 13200,

2x* + 300x - 3200 = 0, x* + 150x ~ 1600 =0

D =150~ 1600 - 4 = 28900 = 170%, x, ——1223”—0

1Loran. Tonyuunocs 2 3HaueHHs npoLIeHTa NOBLIUCHNA 3aprnatel 10% v —-160%.

Slcuo, uTo BO3MOMKHO TONLKO NosblineHre Ha 10%.
Oteer: 10%.

25.45. a) x2+(J§)z—z=o,x2+x—2=o,

D=1+42=9, x‘=-l+3

=1, x, =~2 — nocropoxnuii kopeus. Otrser 1

6) x’+(«/x—2)2—4=0 L Hx-2-4=0, " +x-6=0,

—l+5=2’ x2=—~l-5

D=1+46=25, 5= =-3,
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X3 = 3 — nOCTOpPONHMI KOPEHB, T.€. BLIPAKCHHE Jx-2 ne umeer cmuicra.
Orser: 2.

8) x2~3(~/;)2—4=0,x2—3x—~4=0,D=9+4-4=25,
3+5 3-5

x =—2-=4, X3 =T=—l — nocropounuii KopeHs. OteeT: 4.
B x4 (Vx73) =520, 2 +x+3-5=0,2+x-2=0,D=1+42=9,
-1+3

xn =

=1, x,=-2. Orger: -2; 1.

25.46.2) x*— (2p ~ 2)x+p 2p=0,D=(2p-2)- 4 *-2p)=
=4p*-8p+4- 49 +8p =4,

2p-2+2 2p-2-2
Xl‘—:——g_:P,xz:_p_E__

2
P _ 2 =
x+6 =0,6x°-(2p+3x+p=0,

6) J‘2_2p+3
.6
D=Qp+37~-46p=4p* +12p+9 - 24p =4p* — 12p + 9 = (2p - 3)?,
2p+3+2p-3 p 2p+3-2p+3
e T e L
12 3 12
B) X'~ (l~-px—2p= 2p = (1-px- (2p+2p) =0,
D={p-1Y+4Qp+2p) =P+ 1-2p+8p+8p* =9 +6p+1=Cp+1)

:p—-z;

oprldpel L _cprlsdpnl o)
2 2
r) x2+3p6+2x+%=0,6xz+(3p+2)x+p=0,
D=0GBp+2Y-6-4-p=(3p-2)
_3p-2+3p-2 1 X _-3p-2-3p+2_p
' 12 377 12 2

25. 47 2=-px+p-2=0, ypaBHemie YMeET OHH KOpens, ecm D=0,
D=p*—4(p-2)=p*—4p+8,p* 4p+8 0,

D, = 16 — 4.8 < 0, 3uauur, ypasHenue p* — 4p + 8 = 0 He UMeeT KOpHell, T.e. He
CYIIECTBYET TAaKoro p, npu kotopoM D = 0. Yro u TpeGoBaNOCEH JOKa3aTh.

2548.2) 1) X 20; 2+ 55— 6= 0, D =25 — 4(—6) =49; 5, = ol x, =1
" =S¢l

)x<0;xX+5x+6=0;D=25-46=1; x, = X =-3;x=-2.

741
6) Dx>0;x’-7x+12=0,D=49-4-12= 1x.1=-2-— n=3x=4
2)x<0;—x*-Tx+12=0; 2 +7x-12=0;
D= 49— 4(12) =97 %, = TEVIT . _ZT=397 .

2 2
5+7
:x2=—l

B) 1)x>0;x2+5x~—6=0;x=I.2)x<0;xz-—5x—6=0; X3 =
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1) x20;°+7x+12=0; X, =:-Zi-i—l~=() ; HET KODHEIA.

2)x<0, 2+ Tx+12=0; ¥ -Tx~12=0;
D=49+412=97; x, = 7*;@,— x= 7‘;/9_7.

§ 26, PaunonanabHble ypaBHeHHs

2—»
261 ) Ix+4=7, 3x+dogo, BT o 32 gera=,
X X X

D=49-434=1, x =-7—6t1=1-;-,x2= 1, x# 0, Oteer: 1; 1% .

2_
6) 2x 10_4=0;
x+5

27 - 10-4(x+5)=0; x=z-5;2x* - 4x-30=0; % -2x— 15=0;
248

D=4=4(-15)=64 x, ==, x =3 5,75,

24

2— -
By x-10=22 x_p0-2_g X10x-24_
* X

X

=12,x, =-2,x# (. OrBer: -2; 12.

0,x*-10x-24=0,

D=100+4.24 = 196, x = 2+14

0 .X2+3___2 x2+3_2_0 x2+3—2x2~2_0 .xz-—l_o
2+t 7 X+l ’ *x+1 LY

x*—1=0,x,==+1. Orser: -1; 1.

262.3) X43x x-3 _,  x+3x x-37

=2x, 3 + 3 -2x=0,

L]

AP +12x +x - 3x* — 16x =0,
¥-3x=0,x(x-3)=0,x=0,x;,=3;
2+l 4x-x? =x2—4

6) 3 12 9 °
285+ 12— R2x+32 42 +16=0, x>+ 12x +28 =0, x> — 12x - 28 =0,
D=144+428=256, 5 =221 _ 14, x,= 2.

2—
26.3.a)x84~2x+3=1,5x2—20—léx—24~40=0,5x2—-16x—84=0,
D=256+4584=1936, x =t M _¢ o~ 23

2 _Ay_
6) 3"5‘”4—"—:"—3=—1.9x+ 12 5%+ 20x + 15 =15, 5x* — 20x - 42 =0,
D=841+4542=1681, x, = 224 =7 %=-12.

B ycnoBuu 331auHuKa onevarka.
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2 _ - 2
264.0) S X5 6 x-Sx_, 6-x4Sx o 2 s 6=y,
x+1 x+1  x+1  x+) x+1

D=25+4-6=49, X =-5—;l=6 X3 ==1,x#~1, X3 = -] — IOCTOPOKHHH KOPEHb.

Qrser: 6.
6)x 6 x xX-6 1 =0’x 6 1=0,x2—6—x=0,
x-4 x-4" x-4 x-4 x-4

D=1+46=25, x|=lL25-=3,x2=—2,x: 4 OtBeT: -2; 3

2 2 _
Xox 220 X Xm0 g 2y 20=0; 125 3, = x=a
5-x 5-x 5-x 2

2 __ 2 _ 2 _ e .
oy 2 3ex 20 3oxd oo 5o
1—x I-x J-x  1-2 J-

B)

D=1+432=25, x = T=l x2=——§,x#l,x=l—nocmponnnﬂxopcnb.

Orser —3
3

2 _ z_
26.5. ) 14x: 8 . 3x Mx_L 8 -0, 3x l4x+8___0
x-4 4—~x -4 x—4 A=4

14+10

3 -14x+8=0,D=196—-4-3-8=100, n = =4,Jr;=%,x¢4,

2
> =4 — nocropounnH kopeHs. OTBET 3

2
6) 220 1 i ir-€=0 x2-6, D= 121 - 42(-6) = 16%
x+6  6+x
N _-11£13 x—l
12 4 4 2
2 _ z 2
8) 2 7x+6’ 2x + 7x+6=0, 2x 7x+6=0,2x2—7x+6=0,
x-2 2-x x~2 x-2 x-2

D=49-426=1, xl=zz—l—2 X3 =1,5,x # 2, x; = 2 — noCTOpoHnHi KOPEHb
Orser: 1,5.

2+x_ 6 xX+x-6
r) =

x+3  3+x x+3
-1+5

=0, +x-6=0,D=1+24=25,

x = =2, x, =—3 — nocropoHHnit kopeHe. OTBET: 2.
Frdx 2 F+dx 2 3 +12x-2x7 -4

266.a =, —=0, =0,
? +2 37 x+2 3 3(x+2)

X2 +8x
x+2

=0,x*+8=0,x,=0,x,=-8, x #-2. Orser: 0; -8.
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5x—3 2x-3

%) x-3 X :

¥5x-3)-(x-3}2x-3)=0;, x=0, x=3.
57 ~3x =27 +9x-9=0;32+6x~9=0;,x"+2x -3 =0;

D=4-4(3)=16; 5, = 24

xp=-3;x=1.

5) #-5_Tx+10 x*-5 7x+10 o 9x% ~ 45— (x— l)(7.x+10)

x-1 9 -1 9 ’ x-1
9x% —45 - (Tx* +3x - 10)=0,2x* ~3x ~ 35 =0, D=9 + 4.2.35 = 289,
3+17 3-17 7

X =

=5, x= =——,x# . Orser: —1; 5.
4 2 2

2x+3_ 3242 2243 3x+42 2x% +3x - (x+2)(3x+2)
r) , =0, =
x+2 X x+2 x x(x+2)

22+ 3 -3 +8x+4)=0,-x*-5x-4=0,x"+5x+4=0,D=25-44=9,
—5+3=—1,x2=—4,x¢0,x¢—2. Orvser: —4; -1,

X =

26.7. a) 223—l=0;2x—(x2—3)=0;x=:0;xv::i:\/?;;xz—Zx—3=0;
X — X

2+4

D=4-4(-3)=16; x,=

;Xx="];12=3.

6 Ax+1_3x-8 dx+l 3x-8 . (x+1)(4x+1)-(x-3)(3x- 8)
’ 0. (x+1)(x-3)

x-3  x+1’ x-3 x+l1
4x2+5x+l—(3x2—l7x+24)=0,x +22x~-23=0,D=484 + 4-23 =576,

-22+24 =1,x,=-23, x#-1,x# 3, Orer: -23; 1.

X =
g3l 3 1 m-x-z
2+2 x x*+2 x x(x2+2)

n=3—;l=2,xz—! x #0. Orser: 1; 2.

¥=3x+2=0,D=9-42=1,

2x-1_3x+4 2x-1 3x+4 _ (2x N(x-1)-(x+7)(3x+4) _

T, = > - » s
)x+7 x-1" x+7 x-1 (x-1)(x+7)
2x%-3x+1-(3x% + 25+ 28) ,
=0, x> ~28x-27=0,x>+28x+27=0,

(x-)(x+7)
D=T84-427=676, % =220 _ 1 x,=-27,x# 1, x%-7. Orser -1; 27
26.3. a)i"—; "—i_o G+ 1x=5) + (x + 5)x—2) = 0; x=£5,

x—

Plx-5+2+3x~10=0; % -x~15=0;
D=1-42(15=121; x, = ‘*" x,=—%;xz=3.
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3x-9 x+6 3x~9 x+6

9 - =3, + -3=0,

x-1 x=+1 x-1 x+1
(3x-9)(x+1)¢-(x+6)(x-l)—3(x2—l)

(x-1)(x+1)

B-x-12=0D=1+4.12=49, x = ';7~4 x;=-3, x#xl
Oteer -3, 4

3.7c+3_Jc-1_l

*+2 x-2

=0, 3" 6x-9+xt ~ 5x~6 - 3x*+3 =0,

Br+3)x-2)—(G-Dx+2)=x -4 x=£2;3x -3x-6-x -x+2=x -4

X—dx=0x =0x,=4;

v

D=1+430=121, x =—XU

36 3 36 3

26.9. - =3, - -
) r(x-12) x-12 x(x-12) x-12

2-t-wx - AD=0,12~x-x*+12x= 0.5~ 11x- 12 =0,

D=121+412= 169 x =13

¥ = 12 - nocTOpOHHHIf KopeHs. OtBeT: ~1
3x 4 3 3 -4(x-1) 3

x-1 x *-x xex  xPex’
I -4x+4=3 =0, x=1:3"-4x+t1=0:D=16-43=4.
412 1
Ky=— x==
6 3
10,5 22T 2x-T x+2 x+6 2x-7 x+2

36-3x-3x(x-12)

=12, x,=-1.x# 12, x, 20,

(2x-7)(x+1)-(x+2)(x-4)-x-6
GG 1)

4+6

X -4x-5=0.D=16+45=36, x, = > =5 x,=-l,x%4,x=-1,

x; =~1 — nocroponunit kopens. OTBer 5
y—96 x 3

G-+ x+1 x- 5°
6+x(5-x)~3(x+1)=0; x=—-1:x#5,
6+5x-x*+3x+3=0;

t2—8x—9=0‘D=64+4.9=|09; xu'__stl()

7-8551

14 x+l (x-4)(x+tl)" x4 x+1 (x-4)(x+1)

=0,2%" -S5x~T-x"+2x+8—-x -6,

W x=9,

26-2 x43_ o -2 x43 (2x-2)(x-3)+(x +3)(x+3)-5(x* -9}
43 x-3  x+3 x-3 ' (x~3)(x+3) h
WP -8t 6t bx - 95" +45=0,-2¢" -+ 60=0,x"+x-30=0,

=5,x;=~-6.x#13 Orser -6; 5

=0
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X .28 3

Cx-3 u-3)x-4) a-47 ‘
\’_(—l\!.\'—4)1'28—3.x(x+3)=0;x¢—3.1#4.

Y -5x-4-28-3x-9x=0.2x+ 14x-32=0. - "a- 16 =0,
L=49-41-16)= 113, x, = —1=V113

g @ x- 10 LA - ax - Ix~20-10=0. x= -2 =3,
72 a-3 G-xfx+2)’

2 - bx-x-3-2+10=0,x-Tx~12=0.

L=49-412=1. ;=;2*—’ -4
260 a 3x(x— 1 +4(x—11-6=0: x#=xl. 3>~ Tx-10=0.
D=49+431C~169: . = 76 3 x=-139
6, x(x~5)—6(:~-5)-3x-35=0: x==5.x"~4x-5=0.
= 16 - 4(-5) = 36. .x_;=%9 x=-1L.
Bi2xix-3)+30-5(x+3)=0: x243.2¢ - I~ 15=0.
111 s
D=121-4215=1 x =~—:1==.
: 4 2

“Uxrd +xix-4)=2043x=0: x2+4. x - x-12=0.
D= —4(-12)-49; x = =7

. x=3

26.12. a’i_z:&z 7 a—3_3a—7=0 (a+5)(a-3)-(3a-"Wa- ?)
a+2 a+5 a<2 a->5 {a+2)(a~5)

a-2a-15-3+ra+14=0,24-3a+1=0.D=9-42=1,

‘ =§7:—=1 a,=0.5. a#-2. a#-5. Otser 0,5. 1

3%6-9 2a-13
6] +
3a-1 2a-5
136-9)(2a - 5)«(2a-13)(3a - 1)~ 2{3a-1)(2a-5) _
(3a-1)(2a~5)
6a-~33a~45+6a*-4la~ 13- 12a"-26a+10=0.-34a=68. g = -

-2=0.

az -.a# -2.5 Orser -2

x—l_lzo 7= 2) s (=12 -2)- 22+ 4
x-2 (x-2)(x+2)
¥~ -3x+2-x*~4=0.x"+6x-20=0.D=36-420<0.
3HaMMT, HET kopHeil OTBeT HeT
& l-3x_z-r5:l—3x__{_-_5.
42-3 x+2 4x-3 x-2

=0.




(U=3x)(x+2) -(x+5)4x 3) (! -Ix}(x+5) 0
(4x 3)(x+2)
32— Sxdx? - (Tx + 15+ 322 + {4x =5 =0, 4x* + 8% - 12 =0, ¥*+2x-3=0

D=4+34=16, x =231

=1 x,=-3 Orper: t. -3

26.14. a)x* - 172+ 16=0,x"=y. "~ 1Ty + 16=0,D =289 -4 16 =225
17+15

y o= =16,y = 1,2 =16, x* = 1.x, .= td x5 4= £
6)x4+3xl-|0=0:t:x‘>0'tz+11—10“()'
D=9-4{-10)=49: :,2_-— (=2.x=2 x=1f2

B)x' - 105+ 25=0.x>=y,)* - 10y +25=0,D=100 -425=0
V—%—S =35, xl_zzi\/g‘.

N+ 5x2~36=0,x"=y. 9" +5y-36=0,D=25 +436 = 169

= —5;-13 =4, p,=-9, x* = 4,x* =9, x, ; = £2; ner ropHeil.
26.15. ) &x* 372 +9=0,x"=y. " -3Tp+9=0,D=1369-44 9= 1225
37435 | { (
h= 3 =9. y’.’,:'z--x2=9‘ xz:_-r\’|2=i3. X}4=iz.
) +32x2 - 16=0. t=x'>0:.972+32t - 16=0:
D=1024+4916=1600: 1, =240 4 . 4 .2
18 9 9 3
Bl 16x =255 +9=0,x"=p. 16)* - 25y + 9 =0, D= 625~ 4.16-9 = 49,
25+7 9 9 3
W= 3-;- =1, yz—l—6' Xz 1. X2= I—6',X|_2=i]:.x;‘4=1‘z.
r) 9t ~32x - 16=0.x* =y, 9* - 32y - 16 = 0. D= 1024 I 4.9-16 = 1600.
" =32;:;40=4 y2:—1—8§ X=4x= ——% x1,=%2,  uer kopueH
26.16.2)x° - 7x* -8=0.x =y,  -Ty-8=0,D=49 - 48 =81
7+9

y= =8, p=-l X =8 =-lx=2x,=-1,

Nx-08 +8=0,x"=y,5" -9 +8=0.D=81-4.8=49
V,=9L27--8 y=l2=8x=tx=25x=1
Bx*+ 7' —=8=0.x =y, )"+ Ty—8=0,D=49 + 4.8 =81

—7+9=|,y2=~8,x3= l,x3=—8. X = I;X2=-2..

=

a9t +8=0.x=y,)*+9+8=0.D=81 -48=49
-9+7

3 =-1 ,y2=.*8..x3=—l. x'=-8.xi =-L, x; =.‘2

=

7*



26.17 a) 52T1= 4 5 14

2 ’ ti-— =
x- x¢—4x+4 x-2 x“=4r+4

£(-2)+(x-2)*-14

(> )+(x2) —0 5%
(x~-2)

D=1+420=81, x =

10 +x%-dx+4-i4=0 x*+x~20=0,

-1+9

=4,x,=-5,x+#2 Orser 4,-5

1 1 1 1 3x+1-1-2(957 +6x+1
6) —— ~—s =2, ——m—s ~2=0, =

3x+l 9x%*+6x 1 3x+l 9% 46x+1 ‘3x,.1)2
Ix—18x7 - 12x-2=0, 18x2+9x+2=0,D=8]‘—4-.8-2<0,HeTKopHeii
Orser: net kopHeit.

215
x-3 (x-3y

2x-3)+(x=3P-15=0; x=3 X -4x-12=0;

=16-4(-12)=64; x,, = 428 1 =-2;x,=6;

2 3
+
Sx+1 (Sx+1)°

r) =1;205x+ 1) +3-(5x+ 1)*=0;

“25x2 - 10x~ 1+ 10x + 5=0; 255" = 4; x* =—4-' J'f=i2
25 5

1 1 8 1 1 8
26.18. - , _ _
2 x12 21 x —4x x+2+x(x-2) x(x=-2)(x+2)
x(x-2)+x+2-8

X —4x

=0, =2x+x-6=0x"-x-6=0,

D=1+46=25, 'q=-li2§—3 xy= -2, 5% 0,5 %22,

x =-2 — nocropoHnu#i kopeus. Oreet: 3.
2 1 5 2 i 5
6)

2(x+3)—.r(x+3)—5

x*-3x x-3 x*-9x" x(x-3) x-3 x(x- 3)(x+3)

=0,2%x+6-x*-3x-5=0,"+x-1=0,D=1+4=5

x ~9x
xu—_‘;\/_ x#0,x# 13 Orer: —112\/3'
26.19. )8x+4 4 4 S5x-1 8x+4 + 4 _ 5x-1 =0

341 x+1 xz-x+l’(x+l)(.x2—x+l) i+l xt-x-1

Bx+4+4x” —4x+4-(Sx-1)(x+1)

X+l
x—9x.z 13, x # 1. Oreer; £3.
6)a +50+QBa+2)a+2)= 5(a*-2a+4); az-2,

a — 180 - 40 = 0, D = 324 ~ 4-(-40) = 484; g, = =22

=C 4x*+4x+8~5x"~4x+ 1 =0.




16~a*  2a+l 2 16 -a? 2a+1| 2
B) - = , -— - =0
8a°+1 4a*-2a+1 2a+l (2a+l)(4a2—20*1) 4a* -2a~-1 2a+i

l6—a2—4a2;4a—l—8a2+4a—2

=0.13a’=13 a,,=+1 a#-0,5 Orper +l

8% +1
x+3 3 1
r) 3 + 3 = >
9x*+3x+1 27x° -1 3x-1
x+3 3 1 3x2 -8x-3+3-9x*-3x-1 _

0

>

+ had =
9x*+3x+1 (3x-1)(957 +3x41) 3x-1 275° -1

6’ -5x+1=0,D=25-46=1,

x =-5—+—‘-=05 . Xy =-l-, x#-l—. x:1 — nocropouuuii kopeus. Orper 0.5
12 3 3 3
%200 —— % __1
16x* -9 1657 -24x+9  4x+3x
8 8 1

- =0,
(4x-3)(4x+3) (4x—-3)2 x(4x+3)
8x(4x—3)-8x(4x+3)-16x +24x-9

2 0, 48— 16x% + 24x -9 =9,
x(4x-3) (4x+3)

16xz+24x-9=0,(4x+3)2=0, x:—i,x;éO, X # —-3-, X # z
4 4 4
3 . "
x= i NOCTOPOHHHMIT KOpeHs. OTBET' HET KOpHEH.
18 1 6 18 i 6

6 - = . - - =0
’4x2-u4x+l 2t -x  4xt-d (2x+l)2 x(2x-1) (2x-1)(2x+1)

18x(2x - 1) - 4x* —4x—1-6x(2x +1)
x(2x-1)(2x+1)?

=0,36x% - 18x-4x* -1 — 12x* ~6x=0,

20x*-28x-1=0,D="784 +4.20 =864, x; =

28126 7:3J6
4 10
x:tl x#0 OTBeT-I—ii@
2 10
x+3 3-x 2 x+3 3-x 2

B - = . - — - =
)4x2—9 4% +12x+9  2x-37 (20-3)(2x~3) (2x+3)" 2x-3

{x+3)(2x+3)~ (3-x)(2x-3) - 2(4x? +12x+9)
(2x+3) (2x-3) ’

2749+ 9 (6x~2x* -9 +3x)— 8x2 = 24x ~ 18 =0, 4x* - 24x =0,

¥4+6x=0x =0,x,=-6,x#%L,5

Orger -6.0




-2 22 -~1 8 1+2x 2x-1 8
6x'-3x 1ar+7x 125 -3 3x(2x-1 Tx(2x+1) 3(2x—l)(2x+l)
“(2x+1)° -3(2x-1)*-8 7x
3 ~x(2x-1)(2x+1)

=0,28¢ +28x T 7T~ 12+ 12x -3-56x =0,

- 16x-r4=0.4x2—4x+1=0,(2x—1)2=0, x:%

)
x#0 x205, x= “3e x = 40,5 — nocroponnuii kopens. OTBeT - HeT KOpHEH

2620.0) 2,1 -2

B-3xtsx-3 -t o3 oxe3

x+} N 1 B a2 -
l.x—3)(x2+k) (x2- l)(xz-r I) (x- 3)(12— 1)
(x+1)(x% 1)+ x-3-(x-2)x* +1)
(x-3 (x +|)(x -1) N
PP x=l+x-3-x+27F - x+2=0
3 -x-2=0,D=)+432=25 xn=

1+

2
x = . - nocropoiHuii xopeur OTBET =3

6) 25 _8;429= 18145

4x2+1 163 -1 8 +4x74 2y
25 8x+29  18x+S
axt+l (42 0)(af +0) (200 D22 41)

10052 - 25-8x- 29~(18x+5)(2x- 1)
(2x+ l)(2)f—])(4x2 -rl)

=0, 100x* ~8x - 54 - 365+ 8x +~ 5 =0,

| 64x* ~49 =0, x2=4—9. Xa=%

64 8’
x2-2x+4 +2x+4  2x+2
B) 3 5.2 ~ CINEYE] =7 3
X -2x"+4x-8 x*+2x*+4x+8 x°-4
x-2x+4 X 4+2x+4 2x+2

D) r4) (22 +d) -2)(+2)
(3 - 2x+4)(x+2)+ [ + 25+ 4)(x-2)~(2x+ 2)(x* +4)
{(x- 2)(x+2)(x +4)

¥+84x~8-2F -8r-2-8=0,
—2x-8x-8=0,2x+8x+8=0,x*+4x+4=0,(x + 2 =0,y =-2, x # £2,
X = =2 — OCTOPOHHHH KOPEHb.

Otset. Her KopHe#




s 2
F-2x-2x+l X -Ax+dx-1 K-
5 _ 2 L,
(.1r+l)(.v:2 —3x+|) (x—l)(xz—3x+l) (x-1)(x+1)

Sx-5-20-2-x%43x-1_ o o _ =136-4.8 =
()‘1—3X+l)(x2—1) =0.x"-6x+8=0,D=36-48 =4,

X :-6—;—2=4,x1=2.0TBer: 4:2,
2622.2)(3x -4 —53x-H+6=0,3x-4=y, 1 -5+ 6=0,

D=25-46=1, _vl=-5-;—l=3,y2=2.

r)

3x-4=33x-4=23x=7,3x=6, x,=%; X =2,
6)3(2x+ 1) +10(2x + 1) +3=0, 2+ 1 =y, 32 + 10y + 3 =0,

D=100-433=64, y = "°+8=—1.y2= 3, 2x4l=-d 24 1=3,
6 3 3
2
"l=“3‘,«\'2='2;
BY(Sx + 1) -3(5x+1)-4=0,5x+ 1 =y,)" =3y -4 =0,
D=9-44=25 y =224y <t 5ie1=4,
5x+l=—l‘x,=§—,x_=—3,
5 5
P 2(Tx -6y +3(7x-6)+1=0,Tx 6=y, 2 +3y+1=0,D=9-42=1,
“3+1 11 5
w=— =-05,y,=-L Tx-6=-0,5,Tx-6=~1, xl=ﬁ‘;xz=7

2623.2) (F + 2P = 2P + ) -3 = 0.8 +2r=yp, )2 -2y -3 =0,
D=4+43=16. y,=2—‘;-1=3,_v2=-1,

¥ e2x-3=0, PH+1=0,D=4+43=16.
el =0, n =24y xy= —lix, = -3,

6)2(x” 3 -7 +3)+3=0.27+3=p. 7 Ty +3=0,D=49-423=25
i :z—;i=3. yz=%.x2 +3=3, x? »3:—;—,x=0,x2=~2,5 — HeT KopHeH
Otser 0

B (P H1)Y -6+ 1)+5=0,x 1=y, -6py+5=0,D=36-45 =16,

" ————6;4=5,y2= Ly +1=5x"+1=1x,=2x=0

0207+ 4x + 1703 +4x) +36=0,x* + dx =y, 20" + 1Ty + 36 =0,
-17
D=289-4236=1. y = F1_ 4, v2=—§~xl+4x*4=°-
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P +4ax+ % =0, (++2)%=0. 27%+8x+9=0. x =-2: D = 64 — 4.2.9 < 0 ~ HeT KopHei

Otper: -2.
26.24.2) (> -9/ - 8(x* - 9)+ 7=0,x*—9 =y, -8y + T=0,

D=64-47=36, y =§§§=7,y2=1,

¥ -9=7,x-9=1x,=%4 x,=+/10;
6) (F —dx+ 4 +2(x-2)" =3, (x - 2)* +2(x = 2)* =3, (x = 2)* =y,
F+2-3=0,D=4+43=16, 3 =24

=1 y2='-3

(x-—2) =1 (x-2)0=-3,x— 2—1 X - 2~—1 HET KopHel, x; =3:x;= |,
B) (¥*-3x)° +3(x -3x)-28=0,x*-3x=y,)" +3y 28=0,
=3+11

D=9+428=121, y = =4,y,=-7,
¥ -3x-4=0, ¥ -3x+7=0,
D=9+4.4=25, D=9 - 4.6 <0 - ner xopseif;

X =§i-§'=4 XZ"'—l
2

D2+ 2+ 1P =+ 1P =1 20+ D —(x+ 1P~ 1=0,(x + 1)*=
l+3 1

2y y—l"O D—I+42 9 nh= 4 i,yzz—-z—,

EHIP=1L+ 1= —%—He'r kopueil, x + 1 =L x+1=-1Lx =0, x,=-2,

2625.2)1=x"; - 141+ 48 =0;

D=196-448=4; 1, =452, _g. -6 x=1, -1,
277 8 6
6)l=(x+2)";9tz—-6t+l=0;(3t—1)2=0;t=%'x+2=3;x=1;
102

B)1=x "7~ 100+ 24 =0; D= 100424 = 4; hy=—ih= 4 6,=6;

===

! 1.

4 6’

)e=(x-3)" 167 +8+1=0; (4t+1)2—u,t=—%,.7/—3=—4;x=—l.
26.26.2) (* =3x+ DO -3x+3)=3,x"-3x=y, 0+ ) +3)=3,1  +4y=0.
=0, y,=4, X=3x=0, x*-3x +4=0,x,=0,x,=3, D=9 - 44 <0 - Her KOpHEi;

2 2 2_
6 % + zx _29, % +1=y, y+_l_~2'9:0,;v___2;9y_+_l_=0’

x x°+1 x ¥ y
D=841-4=441, y =222 55 mgq X315 A1 2

2 x 2 x 5

2¢% +2 = 5x, Sx*—2x+5=0,
2 -5x+2=0, D =4 — 4.5.5 < 0 — HeT KOpHEl;
D=25-422=9,x;,=2, x2=-;—;
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u)(r ~5x+ 7y —(x—2)(x—3)=l,(x2—5x+7)2-—(xz—5x+6)=1,
Fe5xtT=y, =yt 1=, =0, =1, -5x+7=0x"-5x+7=1,

N=25-47<0, X -5x+6=0,
e KopHett; D=25-24=1, 5 =223, 52,
2 - 2 _ 2
l_)x+x 5+ 23x +4=0’x+x 5=y,y+_3_+4:0,y+4y+3=0’
X x‘+x-5 x y y
- 2, .
D=16-43=4 y="0F2_ | =3 XEE5_ | oy say
X

— 2 —
F+2x-5=0,D=4+45=46, ,,mzz_izl*@b;i\/g; ."_fLs.=_3,
x

KP+4x=5=0,D=16+45=36,x;= 1, x,==5; Oter: —1+6, 1;-5

26.27.a) X} +x+1= 5 15 X tx+ 1=y, y=_.]_5_,y2+2y—15=0,
X +x+3 y+2 )
-2+8
D=4+415=64, y = =3,y,=-5,
XHx+1=3, P2Hx+1=-3,
F+x-2=0, H+x+6=0,
D=l+4-2=9, x,=_12+3=1,x2=—2; D =1-4.6 <0 — ner kopHcii;
2 _ 2.
Fox X oxdD e gey Y 2¥2 4,
x?-x+l xP-x-2 y+1l y-2
=2)—(y+2}(y+)-(y-2)(y+1
y(y ) ()’ )(y ) (,V )(y )=0,(y_2)(y_y_1)m(y+2)(y+])zo’
(r+N(r-2)
2-y-y ~3y-2=0,) +4y=0,y,=0,y, =4,
¥ —x=0, X-x+4=0,
x=0,x=1; D =1-4-4<0 - ucr xopHeii;
B) X +3rm e P 43x=y y=—b -2y 8=0,D=4+48=36,
x+3x-2 y-2
y|=2%6-4 y2=-2,x+3x—4=0x"+3x+2=0,
=9+4.4=25, D=9-42=1,
PR L P P L L R X
! + 2 = 6 , X =3x+3=y, l-&—-——2 _ =0
2 -3x+3 ¥ -3x+4 x*-3x+5° y y+b y+2
Yy 24+ -6+ 1)=0,-3"+y+2=0,3*-y-2=0,
1+5 2
D=1+423=25 yy=——=Ly,=—=,
N 6 Y2 3
3+1

¥-3x+3=1,x-3x+2=0.D=9-24=1, K=——=2x5-=1
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. 2 I .
x 3x+3= —,i—.xz—3x+—3l=0 D=9'-l—i3-i<0.Ht’l‘KOpHCﬁ.OTBCT!Z:|.

26.28.a) x(x - 1)(x - 2)(x - 3) =15, (" - 3x)(x* - 3x +2) = 15. 8> = 3x =y,

W= 20=15" 42 - 15=0,D=4+415=64. y :~2+8¥3.,x’2=—5.
!rf—3x=3. x—3x=-5,
Y-3h-3=0. X —3x+5=0,
D'—9~~4~3=2l.J\',.3=3i2\/-2—l D=9-45<0 - ner xopheii:
2
0. .x:vlzw.x 4—‘—:4, (x&—l) —-2_+(x'rl)=4. »Hi:y.
X A X X X

Ve -6=0.0=1+4.625, y =l‘§—5=2,3.-2—-=-3.

\—.|_=2,XZ.A7_,(+ 1=0.x=1;
X

X --l=-3.x2+3x+ 1=0,D=9-4~35, Jq,z='_3i2\/g
X

By~ I)x 4 2Yx+3)x +4)=3. (x> +5x+6(x> +5x+4)=3.
seSx=3  (yp+6)(y+4)=3 . 3 +10y+21=0, D=100-4-21=16>0
-10+4 ~10-4

2 T3

-7.

V=

-5+J13

KaSx=-3. ¥ +5x+3=0. D=25-43=13>0.x, = 3

xr+5x=-7.x2 +5x+7=0,D=25-4-7<0. xopucii ner:

2 1Y) 1 1y | 1
M2 x4 =T x+—|+9=0, 2[x+—}| ~4-T| x+—=|+9=0, x+—=).
x x x x x

7+3

2 -Ty+5=0.D=49-425=9, y = =§.yz=!.
1+l=l.x2~-.r+!=0 D =1-4<0 - ner xopucit;
X
A*-|-=-5-.2):43—5:0,2){2—5)("!‘2""‘0.D=25—4~2‘2=9. x|=5—+—3—=2_
x 2 X 4
X; ==
2

§ 27. PaunoHaabHbie YpaBHEeHHA
KAK MaTeMaTH4YeCKHe MO/Ie]IH PeasibHbIX CHTYAIHI

27.1, 1 oran. Ilycrs x kM/4 — CKOPOCTL HA BTOPOM yuacTke nyru. Toraa:

1 ~ 6) KM/4 — NEPBOHAYANLHAA CKOPOCTH. c Y -- ipoexait NEPBYIO HacTs ITyTH.
x+
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$ 9 — 3aTpaTHi HA BTOPYIO 4acTh. T.K. Bcero oH 6uia B myTH 1,5 4, noayvaem
x

2 sran: -6—+-2--—~0 125+ 4x £ 24 — % — 6x =0, x* — 10x — 24 = 0,
x+6 x

D =100+ 424 =196, x = 2+14

=12,X2="2

3 oran: U3 a8yx 3Hay4eHUit HEM3BECTHOTO HAC YCTPAHBAET TOJNLKO NEPBOE.
Ortget: 12 kv/u.

27.2. | oran: Hycrs x kM/4 ~ ckopocth | mewexoxa. Torma. (x+~i) xmra -

6 5
cxopocts [I. ~u il 6einn B Nyt coorBercTBedHo | U [I Orcrona noryvaem
x x+

6_5 1

x x+1 2

2omam: o3 0 124+ 12— 10x—xl—x =04 —x~12=0,
x x+1 2

D=1+412=49, x,_'—+21=4 3

3 sran: Ux aByx 3suavuennii nac ycTpamuBaeT TOABKO MEPBOE, 3HAUUT, CKOPOCTS |
neurexona 4 km/M. Oteer: 4 KM/4
27.3. | sran: Tlycte x km/u - ckopocts | smbkhuka. Toraa: (x — 3) kmfa —

30 30
ckopocth [I. —uwm 3 4 — GpuIH B yTH coorsereTBenno 1 i 11
X xX—
Orcroaa nosryuaem 2+—'—-—-ﬂ—
x 3 x-3
2oram 2o+ 520 0,905 -270 + ¥~ 3x = 90x = 0, X* = 3x = 270 =0,
x 3 x-3
3+33

D=9+4270=1089, x =

=18 ,).‘2=—15.

3 oran: T.k. 33 x MBI 0603HaqaeM ckopocTs, To x = 18, T.¢. ckopocts I bbxunKa
18 xm/a; 18 — 3 = 15 (xm/4) — cxopocts II. OtBer: 18 1 15 rm/u.
274. 1 aran: ITycrs x — avcmurens apo6u. Toraa: (x + 1) — 3HaMcHaTE b,

xl obpattas Apo0b. (——+£—l-] — cyMMa 1poOu 1 oOpaTHoit el apoOsio
x x

x+1
25 X x+l 25
WM == | T.6, ——— e = =
2"
2 yran: —ify. y+l—%2§=o, 127 =25y + 12 =0, D= 625 - 4-12-12 = 49,
y
2547 4 3
AR VR A Ca
L-—-—3x 4x+4x —-4, —=— L,4x=3x+3,x=3.
x+1 x+1
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3 oran: B nepsom cryuae noxyuaem, 4To ncxoaHa ApcOL pasHa 4 He
—-4+1 7
TIOAXOAMT, T.K. YHCIUTENS GOJblIe 3HaMeHarens. Bo sTopom 3_3- 3
+1 4

Orser: 3 .
4

27.5. 1 oran; I[Tycts x km/4 — ckopocts 1 asro, Toraa: (x — 10) kM/« — ckopocTh

{1 360 yy 56:)0 4 ~ ObL11 B yTH cooTBercTBeHHo [ 1 11,
X X
Orcioaa mosyvaem —5£9-+ 1= 360
x x-10
2oman; 2801 56:’0 —0, 560x — 5600 + x — 10x — 560x = 0. x’~10x-5600 = 0.
X x—

D= 100 + 4-5600 = 22500, 5 = 12 +2‘5° =80, %, ==70.

3 oran: SIcHO, YTO NOAXOAMT TONLKO NEpBOE 3HaveHue, T.c. 80 kM/u — ckopocTs 1,
80 ~ 10 =70 (xm/u) — cxopocts 1. Orser: 80 1 70 xm/u.
27.6. 1 oran: IlycTs x km/4 — nuiaHupyeMast CKOpocTsb. Torza (x — 10) km/q —

100 100
IleﬁCTBHTeJ!H{aﬂ CKOpOC’I b, ——4YH 10 4 — BpCMA B IIyTH COOTBCTCTBCHHO NO
X x—
MaHy ¥ B ,'ICF!CTBMTCJTBHOCT“. ﬂonyqaeM -1-92 + l =) 100
x 2 x-10
Zoran: 101100 o 200x — 2000 + 5% — 10x — 200x = 0,
x 2 x-10

x* = 10x — 2000 = 0, D = 100 + 42000 = 8100, 5 = “’;90 =50, %, = —40.

3 sran: flcHo, YTO NOAXOAUT TOMLKO NCPpBOC 3HAUCHHE, T.C. 50 km/u — CKODOLTH

1o MAaHy.
Orser: 50 km/4.
2°.7. 1 osran. Ilyers x kM/a — ckopocTe jo cranuuu. Toraa: (x + 1) xm/y —
CKOPOCTS 10 AEPEBHH. 32 4n —3—2—1 4 — BpeMSA B [TYTH COOTBCTCTBEHHO B IEPBOM
x x+

¥ BO BTOpoM cayyanx. [Tomyyaem 32 i+i

x x+1 15

16 16 1 2 o0 12 -
29taq; —————-—=0,240x + 240 -240x —x" - x=0,x* +x - 240 =0,
x x+1 15
-1+31

D=1+4240=961, x = =15,x,=-16.

3 oran: Slcho, 4TO MOAXOAMT TONBKO neproe 3HaueHue. T.e. 15 kM/a — ckopocTs
ac craHuuu. Oteet: 15 km/d.
2" 8. 1 otan; IMycts x km/4 — nadamuias ckopocts, Toraa: (x + 10) kM/4 — HoBast

CKOPOCTh. 7—20 yHu 72?0 Y — BpeMs B NYTH COOTBETCTBEHHO B IEPBOM H BO
x X+
atopou cayyasx. [Tomyuaem 12—0.._1 = ._?_21 .
x x+10
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720 720

29man; — -1~ =0, 720x + 7200 — x* - 10x — 720x = 0.
X x+10
x2 + 10x — 7200 = 0, D = 100 + 4-7200 = 28900, x, = I—"’—;imﬂ;o X2 =-90.

3 orap: fcso, YTO NOAXOAMT TONLKO mepsoe 3HadeHue. T.e. 80 xkm/q -
NiepBOHAYANEHAA CKOPOCTh. OTBeT: 80 KM/U.
27.9. 1 _sran: Tlycts x kM/9 — ckopocTh Ao TypOasel. Torza: (x — 4) kmy -

16 16
CKOpOCTh 00paTHo. — 4 U —4q ~ BpeMs B MyTH cooTBeTcTBeHHO B I M I
x

x—
16 16 7
cayqanx. [tomyqyaeMm —+-_—4=5
16 16 7
2L_—+-—4--—=0 ,48x — 192 + 48x — Tx? + 28x =0, 7% — 124x + 192 =0.
X X-
D= 15376 - 4.7-192 = 10000, x, =‘24_;1"_9=16, ,2=%.

12
3 oran: xz=—_—,- HE MOJAXOJMT, T.K. B 3TOM Cly4ac CKOpOCTb OOpaTHO paBHa

-1772-—4<0 3HauuT, 16 KM/4 — ckopocTh 0 Typ6asel; 16 — 4 = 12 (km/u) —

ckopocth o6patro. Otser: 12 I(M/‘-l.
27.10. 1 aran: TTycTs X kKM/4 — nepBOHAYaIbHAA ckopocTh, Torza (x — 10) km/y —

40
HOBad CKOPOCTH. — 4 H
x x—1

40 1 40
ciayqasx. Moayqaem —+ — .
x 3 x-10

5 =0 120x—1200 +x% = 10x — 120x = 0, x*~10x-1200=0
10+70

5 © — Bpems B myTu coorBerctechno ¢ [ u Il

3 oram: 20,140

x 3 x-1

D=100+4-1200 = 4900, x = =40, x,=-30.

3 oran: ficno, 4TO NOAXOAMT TOABKO mnepBoc 3uaycHue. T.c. 40 kwu -
TIepBOHavALIIAn CKOpocTh, OTreT: 40 kM/4,
27.11. 1 osran. Tlyets x km/4 — ckopocTth neuicxona. Toraa (x+9) km/u —

1
CKOPOCTh BEHOCHIIERUCTA. —E;— qYH _1:39 Y — BpCMA B ITyTH COOTBETCTBEHHO
X
18 18 9
TIEIIEX0/A M BEIOCUIIEAMCTA, HOJIyYaeM —= “ﬁ = ;
2 2 1
23ran, ————=~<==0, 10(x +9) - 10x—x 2_9x=0,x*+9%-90=0
x x+9 5

D=81+360-441, x = =2

26,x2=—15.

3 oran. SicHo, YTO MOAXOAWUT TOABKG 1—¢ 3HauCHHE, T.6. 6 KM/M — CKOPOCTB
newexoaa, 15 KM/4 — CKOpOCTEL BEJOCHIERUCTA.
Ortser: 15 km/4; 6 kM/u.
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27.12. L aram: ITycts x kM/4 —~ ckopocts MoTO. Toraa (x + 15) kM/4 — ckopocTs

. 9
asTo. 2 qu 50 4 — BpeMA B ITyTH COOTBETCTBEHHO MOTO H a8TO.
X x+15
9 1 90
MonyuaeM —-—= .
x 2 x+15
90 1 90 2
2 oran; T =0, 180x + 2700 — x* — 15x — 180x = 0, x>+15x-2700 = 0,
X X
D=225+4.2700 = 11025, x ——]-q-;—l()i—45,x2=—60.

3 oran: SicHO, YTO BTOPOE 3HAYEHHE HAM HE TOAXOMAMT, 45 KM/4 — CKOPOCTS MOTO
45 + 15 = 60 (km/4) ~ cxopocTb asto. OtaeT: 45 1 60 KM/,
27.13. 1 sram: Ilyete x kM/u — ckopoctk asrofyca. Toraa (x + 20) kmfu

40 :
CKOPOCTh TAKCH., — Y U 0 Y -~ BpCMs B NMYTH COOTBCTCTBCHHO aBTOG)’Ca "
X

x+2
40 1 40
TaxcH. lloayqaeM ———=
_ x 6 x+20 _
40 1 40 2 .
2oran; ————-———=0, 240x+4800—x 20x — 240x = 0, x~ + 20x — 4800 =0,
x 6 x+20 '
D = 400 + 4-4800 = 19600, x =12-(l;'ﬂ=60,x2=-80.

3 otau; SIcHO, 4TO BTOPOE 3HAYEHUE HC MOAXOIMT. 60 KM/ — CKOPOETH aBTo0Yyca.
60 + 20 = 80 (xm/u) — cxopocts Takcu. Orset: 60 1 80 xm/4.
27.14. 1 sran: INycts x mamun 6610 cHavana. Toraa (x + 4) mauuH crano.

60 60
— TH —T TPY3W/AM HA KOKAYI0 Mauiuly cooTBercTaeHio B I u II cayuanx.
X x+4

60 60 1
lloayqaesm — - ——=—
x x+d 2
2oran: S0 - 80 L g 120x+ 480 - 1205 — 3 — 4x = 0, x? + 4x - 480 = 0.
X x+4 2

= 16 + 4-480 = 1936, x, = —+44

=20 X2 = "‘24

3 oran: fICHO, YTO HOAXOLUT TOABKO NCpBO¢ 3HadeHuc. T.c. cHavama Optao 20
mamiuyd. Oreer: 20 Manmu,
27.15. 1 oran: Mycts x map - nnanosuﬁ exXEeAHEBHBIN BEIIyCK. (x + 30) nap -

5460 5400
axTitecknll ©XXeAHEBHBIA BBLIMYSK. ——— AH. H ———— J{il. — BpPEMSA BLIMOJHCIIUA
x x+30
5400 5400
3akasa coorsercTBerno B | u I caywasx. Tomyuaem - =9
X xt30
2 oram: 220 8%y _ 0. 600x+18000- 6005-x2-30x=0, * 1 30x — 18000 = 0.
x  x+30
D =900 + 4-18000 = 270°, x, = ﬂ%ﬁ@ =120, x, =-150.

3 oran: ScHo, 4TO BTOPOE 3HAHCHHE HE NOAXOMHT. =36 (IH.) — BpeMs

400
120+30
BHIIOAHCHUS 3aKa3a, Oteer: 36 aued,
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27.16. 1 oran: ITycts x kM/4 — cOGCTBEHHAN CKOPOCTE BOJKH.
Torza: (x + 3) kM/4 U (x — 3) KM/ - CKOPOCTb TQ TCUEHHIO H TIPOTHB TeUeHN
6

+-—-——:l

x-3
+——-6—-—I=0.5x—1576x4-18—x2~‘ 9=0,x - 11lx-12=0.
x+3 x-3

Hony4aem 5
x+3

2 stam:

D=121+412~169, x =”*2"3712,x2=—|

3 oran: flcuo, 40 BTODOE 3HaUCHHUC HE TnIXowmT 12 +3 = 15 (km/u) — ckopocTs
10 teucHmto. OTeeT: 15 KkM/u.
27.17. 1 oran: [TycTsb ¥ #M/4 — cOGCTBEHMHAA CKOPOCTb.

35
Toraa (x +3) u (x — 3) KM/4 - CKOPOCTDb MO TCHCHWIO H MPOTHB TEHCHUA. — 4 K
X

35 '
—— 4 - BptM4A B MMYTH NO TCUCHIAIO 1 NTPOTHUB TCHCHUR,

x-3
Noayuaem + 35 ~3=7
x+3 x-3
2 sran; 3 35 —4=0,35x-105+35x+105-4x"136 =0, 4x* — "0x -- 36 = 0.
Xt X -

) 3537
233 —35x - 18 =0, D=1225+42.18= 1369, x = 537

=18.x,=-05

3 oran: Jlcwo, 41O BiOpOc 3HaucHHE He NOAXOAHT 18 kM u — coOCTBeHHan
ckopocth. OrseT: 18 kMm/4.
27.18. 1 oran; Hlycrb x KM/4 — cOGCTBEHHAS CKOPOCTH NCAKM.

~Torma (x — 3) kM/4 u (x + 3) KM/U — CKOPOCTL MPOTHB TECUEHUA U M0 TEUESHHIO

96 . 54 42
— Y — [POXOJHUT 96 KM B cTOAMCH BOJE. ——— 4 M ——— 4 — BpeMs Ha 54 KM 1o
X x+3 x-3

54 42 .96
reueHuIo 1 42 kM rpoTus Teuctun. [lonyuaeM —— + ——=-—
x+3 x-3 x

2omai: 54x(x — 3) + 42x(x + 3) - 96(x* ~9) = 0, 36x = 969, 4x = 96_ x = 24

3 oran: 24 km/v - coGeTBeHHan CkOPOCTh. OTBCT: 24 KM ‘4.

27.19. 1 pran: [TycTs x KM/4 — CKOPOCTB 10 03Cpy.

Torma: (x+2) km/4 1 (x — 2) KM/M — CKOPOCTbL MO TEUEHHIO U NPOTHEB TEYCHUA

45 24
—— 4 ~ BpeMA, YTOOBI POINLITE 45 KM MO TCHCHUKD. — 4 U
X "

4 - BpeMst B
+2 X x-2

9 45

TIYTH O 03epy M NPOTHB Teuenns. [lonydaem 2—4 4
o x-2 x=2
2omam 22 _ g 2407 96+ 947 - 18y - 455 - 90x = 0,
x x-2 x+2

1262+ 108-96= 0, ¥ ~9x + 8=0, D=81 — -8 =49, x, =2—;—»=8,.¥2= |

3 oran: Bropoe 3uaueHKEe HE MOAXOAMT, T.K. B JTOM €I)Ua¢ CKOPOCTHL NPOTHB
TeueHus Oulina Ob! OTpHLATEILHOM, 8 KM/u — ckopocTh o o3epy Oteer’ 8 kMU
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27.20. 1 ran; flycrs x kM/4 — coGeTBEHHAd CKOPOCTE Karepa.

Toraa: (x - 3) u (x + 3) kM/4 — CKOPOCTE IPOTHB TEYEHHS U N0 TEYEHHIO. 27 q

X+3
H -4—23-‘1—BPCM)I B MYTH NO TCYCHHMIO H MPOTHB TEHCHUA.
X=-
Momnyuaem i+1=-£.
x+3 x-3

27 42 2
2omam; ——+1-——=0,27x-81 +x*~9-42x - 126 =0,x> - 15x - 216 =0,

x+3 x-3

15+33

D=225+4216=1089, x = =24,x,=-9.

3 aran: SIcHo, uto BTOpOE 3HaueHue He NOXXoAnT. 24 — 3 = 21 (xM/4) — ckopocTs
npotus Tedenus. Oreer: 21 KM/,
27,21, [ oran: TlycTb X KM/4 ~ CKOPOCTD TEUCHHA.

Torna: (6-x) xm/4 u (6+x) kM/4 — CKOPOCTE MPOTHB TCUECHHA M TI0 TCUCHHMIO,

-3— 4 H -3— Y — BpeMs B ITYyTH MMPOTUB TEUCHUA M IO TEUCHHIO. i Y ~— mpoiiaer
6-x 6+x x

TUIOT 4 KM [O TCUCHHIO.

3 3 4

Tonyuaes —— + ——— = —

Oy 6-x 6+x x

loman: —— + 5 =2 =0 185+ 36 + 18x— 35— 144 + 47 =0,
6-x 6+x x

47 +36x-144=0,2>+9x-36=0, D= 81 +4 . 36 =225,

s, x2=—9;]5=—12

Al stan: IMoaxoaut Tonsko nepsoe 3naueHue. T.e. CKOPOCTh TeueHUA 3 wm/4
Orser: 3 km/y. -

27.22. I oran: TTycts x kM/4 — cOGCTBEHHAA CKOPOCTh TCHJIOXOAA. -

Torma (x + 2) kM/4 # (x — 2) KM/4 — CKOPOCTH M0 TECUCHHIO U NPOTHB TCUECHHUA,

lqu iq—xs;:;emsu;n)’mnorcqeumounporrma1'<:qcmfm.
x+2 x-2
[Mosnyuaem —36—+—£=1—5—.
x+2 x-2 2 .
Il 2ran: 36 + 365 =0,72x— 144 + T2x + 144 - 155> + 60 =0,

x+2 x-2 2
5x—144x-60=0, 5x* —48x—20=0,D=2304 +4 -5 .20=2704,

n=8532_19 =04,

{11 sran; SicHO, YTO MOAXOAMT TOJLKO NEpBoe 3HaueHue. 10 kM/4 — cobeTpeHHas
ckopocTb Temoxona. Oteer: 10 km/y,
27.23. Patan: [ycts x kM/4 — CKOPOCTH 1O 03€pY.

- 6 10
“oraa (x + 3) kM/4 — CKOPOCTDb MO TCUEHHUIO. s 4 4 — Y — BpCMSA B MyTH MO
x+ x
6 10
TEYEHUIO ¥ NpoTHB Teuenus. [Tomytaem 3 + — =1
X+ X
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01 3ram: -:‘-3 + 1 -0 6x+10r+30- P =3x=0,x2— 13x~30=0

X+ X
D=169 +4-30=289, » =13+17
III 3ran: SicHo, ¥TO NOAXOANT TONLKO NMEpBOE 3HAUeHNe. 15 KkM/4 — CKOPOCTH MO
osepy. Oteet: 15 km/4.
27.24. | sran; MNycts x kM/4 — cOGCTBCHHAS CKOPOCTH KaTepa.
Toraa: (x + 3) kMM ¥ (x — 3) KM/4 — CKOPOCTb N0 TEUCHHIO H TIPOTUB TCYCHHA

=15,xz=—2.

20 210
— H~—q— BpeMﬂ 8 nYP“ o TCYCHUIO H npOTVIB TCUYCHUA, n().ny"{aeM
x+3 x=3
20 21,
x-3 x+3
Horar: 220 _ 210 4 0 2100+ 630-210x + 630 - 4x2 +36 =0,

x-3 x+3

4x* = 1296, x, , = 18

11 atan: SicHO, 4Te NOZXOJUT TOABKO mepBo¢ 3HaucHue, 18 km/u —~ cobcTBeHHas
cxopoctb xatepa. Orper: 18 km/4.

27.25. I oram: Tlyre x kM/4 — cofcTBCHHAA CKOPOCTh JIOAKH.

Torma: (x + 4) kM/4 1 (x — 4) KM/4 — CKOPOCTH TI0 TCHEHHIO ¥ NMPOTHUB TEYCHHUA.

20 14 .
——Y ¥ — 4~ BpeMA B NiyTH NPOTUB TEUCHUA H IO 03€PY.
x

x-4
Honyuaem 1 +1= -2—9—
x x-4
14 20 2 3
Haran, — - n-——-—‘i=0, 14x-56 +x*—4x-20x=0,x*-10x - 56 =0,
x x-

10+18

D=100+4-56=324, x; = =14 ,x, = 4,

IH »ran: SIcHO, ¥TO MOAXCAMT TOALKO nepBoc 3HaucHue. 14 — 4 = 10 (km/4) -
CKOPOCTDb JOAKM NPOTHB TeueHus. Oteer: 10 kv/4.

27.26. 1 oran; Ilyte x T — cobupanu ¢ 1 I'a nepBoro nons.

540

Torza: (x + 10)T co6upanu ¢ 1 Fa sToporo nons. 330 Tan 10 I'a ~ nnowaab
x
I u 1T noneii. Nomy4saeMm ﬂ + CALUg. 20.
x x+10
Il yran: » + 54;0 —2=0, 55x + 550 + 54x -- 2x* 20x = 0, 2x* — 89x ~ 550 = 0,
X x+

894111
4

D=7921+4.2.550=12321, x = =50,x,=-3,3.

Il s7an; SIcHO, YTO MCAXOMT TOALKO mepBoc 3HaucHue. 50T — cobupann c 1 Tal
nonst. 50 + 10 =60 (1) — cobupanu ¢ 1 Fa I nons. Orser: 50 u 60 1.
27.27. 1 oran; ycts x AeTaied — NAAHOBLIH BLITYCK B Yac.

120 12
Toraa: (x + 20) geT. — peasibHb BLITYCK, — Y ¥ " go Y — BpeMdA paboTel MO
X X
120 120
nnaxy 1 B gedrceurensaocty, Monyuaem: — — =1.
X x+20
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120 120

—1=0, 120x+2400~120x—x*-20x = 0. x ~ 20x — 2400 = 0,

Horan; — -
x  x+20
D =400 +4 - 2400 = 10 000, x, =;22;1ﬂ=40,x2=—60.

1II sran: SicHo, YTO MOAXOJIUT TONLKO MepBoe 3HaueHue. 40 xeTanel — naaHOBLIH
sbimyck B 4ac. Otser: 40 jgcraieht.
27.28. 1 oram: Tycrs x geraneil — MiaHOBBIA BLITYCK B ACHE.

120
5 AR — Bpema

120
Toraa: (x + 2) ner. — peansHblfl BLUTYCK B JICHb. —— AH.
X X+
" 120 120
paboTul 110 maany u B AekcrauTennrocTH. [lonyqaeM — — 3 =3,
X X+
40

H srau:; ;4_9_____ —1=0,40x+80-40x—x*-2x=0.x2+2x - 80 =0,

X x+2
D=4+4.80=324, x :‘2;‘8._3,xz=_,0

III 3ran: flcHo, ¥ro MOAXOAWT TOJILKO MEpBOe 3HaueHue. § neraneil — nnaHoOBLIHA
excAHCBHbIN Boinyck. OTBeT: 8 neraneil.

x-3
27.29. L oran: [Tycth x — 3nameHarens. Torga: x — 3 — wucnurens, —— — 1poGs.
: X

x-3+7 _ x4 — Hosas Jipo6b. [Tonyuaem x+4 1 _x33
x+5 x+5 PODE- x+y 2 x
x+4 1 x-3 2 2
Horan; =—— -~ = - — =0, 2" +8x—x"~-5x-2 (x-3)}x + 5) =0,
x+5 2 X

X +3x-2-4x+30=0,x>+x-30=0,D=1+4 30=121,

Xl='l:zl—l=—6:xz=5

111 arau; B nepsom ciaydac nomyvacm -39 =% - HE TOINOMT
-6 6

Bo sropom: 3-3.2 Omer 2

5 5 5
27.30. | oran_ [Tyctb x — uucaurens apodu.
Terga: (v+5) — o8 3HaMeHaTeIb. 2 — NaHHas Apols. — -2 X2 _ opas

x5 x+5+16 x+21
ApoOb. Tonyqaem x 321
Apone. ToTY x+5 x+21 3
x-2 |

I sran:

- o~ =0,3xM463x - 3+ S - 2) —x + SHx + 211 =0,
x+5 x+21 3

3+ 63x—3x*—9x+30 -x*—26x—105=0.x2 - 28x + 75=0,

D=784-4.75 2484, X = 28+22 =25 ’x2=3
I oraii: B nepsom cny4ae Hawa aApoGb pasHa 3 2 Ho 2ro coxpaTumas
- TIePRoNM &1y POOR PERI 3545 T 30
Apo6k, 3Ha4MT, JTOT Cay4Haii He mojxoauT. Bo sTopoM ciyyae nama apobs pasHa
3 3 3
— = =, OtBet: —
3+5 8 8
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27.31, I oran: ITycts x ~ yucaurens Apo6u.

Torna: (x+1) — 3Hamenarens. 2 awa Jpo6s. -1 _x-l — HOBas ApoOb,
x+1 x+1-1 x
Tlo. acM J._ - ill = ..!_
M T T 1
X x~1 1 2 2 9
Ooram, — - — — — =0, 12212+ 12 -’ —x=0,x> +x - 12=0.
x+1 X 12
D=1+4.12=49, 5 =”‘2“7=3,x2=4-
1l sran: B nepeoM ciy4uae Hama ApoGs paBHa 3_3? = i‘_ .
Be sropoMm ;4 -t - i, T.6. uuciauTelb Gonbiic 3HaMenatens, 4TO
~4+1 -3

NpoTHBOPEUNT YCinoBmio. 3uauur, I cinydall e noaxonur. Otser: 3
4

27.32, | oran: IMycte x KM/4 — nepBOHAYaIbHadA CkOPOCTh. Toraa: (x + 5) km/a -
260

HOBAA CKOPOCTh. ——1Y -- BpeMsf Ha iyTh AB no nnamy. 2x kM — npoexan
X

asTo0yc 3a 2 4 nocne Buixoga U3 A. (260 — 2x) KM — 0CTANOCH NPoexath JO

x
KOHUA MyTH. Y — [IpOEXall HTY OCTABILYIOCSH YaCTh.

(2+_l_+260—21
2

4 — Obli B myTH asTo0YyC.
x+$5 ) Y Y

Taxk «ai asre0yc npycxan BOBpeMs, NO.Ty4acM %+ 36—0;—52£ = &Q .
X x

5 260-2x 260 _

[Ioran; =+ — 2= =0, 5x> + 25x + 520x — 4x” - 520x — 2600 = 0,
2 x+5 X

X+ 25x—2600 =0, D=625+4.2600 = 11025,

X =~—2—5—i+—[25-=40,x2=—-65.

1 aran: SAcwuo, uro noaxoaur toasko I crywait. T.e. 40 xm/4 — neproHayaTbHAA
ckopocTe, OtBeT: 40 KM/u.
27.33. 1 gran: [lycTh x KM/4 — niepBOHa4aIbHAA CKOPOCTb.

Toraa: (x + 3) KMy — HOBAs CKOPOCTS. 3 4 — BpeMs Ha MYThb B0 TYpGasbl. 2x kM -
X

30-2x
+3

npoexaj 3a 2 4 ua o6patHom nyTi. (30 — 2x)KM — OCTAIOCH TPOEXATb. q -

30-2x

[IpOEXalt OCTaBUIYIOCH YacTh, (2 + )4 — Bpems Ha oOpaTHbLIH MyTh.

30-2x 1 30

n 2+ E R

oyaa x+3 10 x
21 30-2x

= 3% 0,215 + 63x + 300x - 205" - 300x — 900 = 0.

x+3 x
£+ 635900 =0, D = 7569, x, =+ 87

yran: — +
10

=12 ,.x2=—75.
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II_sran;: Siceo, wyro nomxoaut Tonaebko I 3uauenme. Torma momyuaem. 9To
30-2-12 2
BENOCSNUANCT 3aTPaTHA Ha o6paTHbIif myTh 2 + EETYT = 2; q.

Orser: 2% Y.
27.34. L oran: ITycts x kM/M — nepBOHAYANLHAA CKOPOCTE.

Toraa: (x — 3) kM/4 — HOBasA CKOPOCTh, 2x KM — Aansa BC. (2x ~ 6) kM 1 6 kM —
2x-6

nepsas H BTOpas “wacTH IMYTH.

6
4K T3 9 — BpeMA Ha Nepsoit M BTOpOH
x—

qacTy mMyTH. VuuThIBad, 9TO BEROCCITHAMCT ONIO34aN HA 6 MUH., noJryqacM

2x-6 + 6 =2+ _l_
x x-3 10
2x-6 6
I oran; + — - = —0 10(x - 3)(2x - 6) + 60x — 2Ix* + 63x =0,

x x-3 lO
20x% - 120x + 180 — 21x* + 123x =0, x* - 3x - 180=0, D=9 + 4 - 180 =729,

3427 15, xy=-12.

X =

I1I oran: SAcHo, ¥ro nomxoaut Toabko I suavenue. nuna BC pasHa 2 - 15=30 (km).
Orsert: 30 kM.

27.35, L oran: [Tycth x kKM/4 — NEpBOHAYATBHAA CKOPOCTh.

Toraa: (x — 1)xm/u — HoBad ckopocTs. Ix xM — anmiia CM. 16 kM. 1 (3x — 16)xm —

16 3x -16
JABe Yactu oOpaTHOro NyTu. — ] Y, — BpCMS Ha 3THX yJacTKax MyTH.
x x-
YuureiBasg, 4TO ncmiexoj Ha oOparHbiii NyTh 3arpardn Ha 4 MuH. Gonbme,
16- 3x-16 4
nonyyacm — + =3+ —.
x x-1 60

sram: 18 + 3"‘116 - %g- = 0, 240% ~ 240 + 45%% — 240% — 46x + 46x = 0,
X X -

X —46x+240=0,D=2116—-4-240 = 1156, x =

46 +34

=40,X2=6.

Il oram: fIcko, YTO MOXXCAMT TOJNLKO BTOpO# chayuadi. 3uauur, aniua CM pasHa
3- 6 =18 (km). Oteet: 18 kM.
27.36. ] oran: ITycTs x kM/4 — NepBOHAYANbHAA CKOPOCTh.

54
Toraa: (x + 10) kM/u — HOBas CKOpPOCTb. — Y — NJIAHOBOE BPCMA HA BEChb IMYTh.
x

14 54-14 40
—uy
x x+10 x+10

9 — ppeMa B nyTH B I cirywae. Tak kak noesnx onosgan na

1 14, 40 _ 1 54
2 10 6L 3 aH, OMy4aeM: — + — -+ ——= = = + Zn |
MUH. ¥ Ha 10 MEH. GBLT 3aKEpX M e T Y T x+10 30 x

Il sran: —4——4—0+ 0 ,—l-—m+ 10 =0,

30 x x+10 30 X x+10
x+10x-300x-3000+300x = 0, x2+ 10x - 3000 = 0, 3=100+4.3000=12100,
x =200 o =60,

2
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HI_asram: Sficeo, wro mnoxxoaut Tomeko I 3suauemme. T.e. 50 ww/ga -
nepBoHaYanbHas ckopocts, OTBeT: 50 KM/4.

27.37. Laran: Tlycrs x km/4 — ckopocts I noesza.

Torpa: (x + 12)km/u — ckopocts Il noesaa. Tax kak noe3za BCTPETHNNCH B

240 120 120
CepeavHe MyTH, TO Kaxasllt mpomwen —— =120 (kM). —x u
2 x x+12

9 — BPEMA B

nyti I u Il moesnos.

120 120 1
Tax xak I noe3n Briexan uepes 30 mun. nocne I, nonyuaeM — — —— = ~
X x+12 2
oran: 22— 120 1 240x+ 2880 - 2405 — 42 - 126 =0,
x x+12 2
X’ + 125~ 2880 =0, D= 11664, x =:l3-;—19—§=48,x2=-60.

Il aran: SlcHo, 4TO HOAXOAMT TOJLKO MEPBOE 3HAYCHHE, T.€ CKOPOCTH MOE3I0B
pastbl 48 kM/4 H 48 + 12 =60 km/a.  Oteer: 48 u 60 kv/u.

27.38. I aran: ITycts x kM/4 — COBCTREHHAS CKOPOCTH KaTepa.

Torza: (x + 2,5)kM/4 1 (x — 2,5)kM/4 — CKOPOCTE N0 TEUSHHIO U [IPOTUB TCUCHHUA.

21 21
9K

x+2,5 x-25
Tax xax o6iee Bpems pasio 44 1 30 MUH. YXOMHT HA CTOAHKY, FOTYYaeM

T T U

x+25 x-25 2

2T 0,425~ 105 +42¢ + 105 - 7x* + 4375 =0,
725 125 12

7% -84x-43,75=0, D=91%, x, = 12,5, x, = - 0,5.

IIf sran: SAcwo, uro nogxoaut Tonsko I 3navenne. 3uauur, 12,5 km/4 — ckopocTs
karepa B croauelf Boge. Orser: 12,5 km/u,

27.39. I aran; Iycts x kM/ — coGcTBennan ckopocts noaku. Torna: (x + 1)km/4

14 15
n (x — 1)kM/4 — CKOPOCTH 1O TEYEHMIO M MPOTHB TCICHUA. P 4 U -1 q-
x+ x=

4 — BpEMA Ha MYTb 10 TSYCHHIO H POTHB TEUCHYA,

1 yran:

14 15
BpEMA B IYTH 110 TCYCHUIO H NPOTHB TCUCHMI, (———1+———J y ~ ofuee BpemA,
x+l x-

30 . 14 15 30
~— Y — Bpems B NyTH 1o croadelt Boac. [lonyyaeM —— + —— = —,
X x+l x-1 X

[yran; 44 + 12 _ 30 =0, 14x* — 14x + 152> + 15x = 3022 + 30 =0,
x+1 x-1 X )

2 1+11

¥ -x-30=0,D=1+4.30=121, xl=——2——=6,x2=—5.

LI sran: Slcno, uro noaxoauT Tonuko I snauenne. T.e. coGCTBCHHAA CKOPOCTH
noax# paBHa 6 xM/4. OTBeT: 6 KM/,

27.40. § stan: ITycre x TypucToB — (bl10 B kaxgom asrobyce. Toraa: (x — 17)ryp.

188 180
— ANGHUPOBANOCH Pa3MECTHTL B OJHOM aBTO0YCE. —— 8BT. U 7 aBT. — ObLIO
x x-

Ha CaMOM ACAEC U 110 11NaHy.
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Tax xax Ha caMOM zesie G510 Ha 2 asTo0yca MEHEIE, TO MOAYYacM

w0 158 _,
x-17 x
94
H aran: - =1=0,90x—94x + 1598 - x* + 17x =0,
x

x-1

¥-13x-1598=0,D=81% x =

-13;8]=47,x2=-34.

I oram: fAcho, wro noaxoaut Toabko I sHaueHune. 47 TypucToB OBIIO pasMeieHO
B Kaxcqom aBTobyce. Ortser: 47 TYPUCTOB.
27.41. | oram; ITycts x I'a — exenHeBHan nuranosas pabora.

Torma: (x + 25)'a — exeaneBnHas nelicTsutensHas paGoTa. E;Q—O-nu. u
. x

1800+ 200 .
EPvTT JH. — MJIaHOBLIA U peanbHbI CPOK BEINOMHECHUA 3a0aHUA.
Tak kax Ha camMoMm jese Opurana BLIIOMHMWIA BCIO paboTy Ha 4AH. panblue.
—— 1800 2000 _
vt X+ 125
11 yvam: 450 _ 500 1=0, 450x + 11250 — 500x — x* — 25x = 0,
X x+25
P+ 5 - 11250 =0, D =225, x, =%—2—2—5—=75,x2=—150.

[ oran: Scuo, uro noxxoxut toawko I suauenme, T.e. 75 I'a — exxeauesnas
nAaHoBas paboTa. Otser: 75 Ta.
27.42. | aran: ITycrs x kM/4 — ckopocts I meiuexoRa, y xM/4 — ckopocth [

nemexota. Torzaa: (x + y)xM/4 — ckopocTs MX COMMKERHA. 9 — BpeMms 8

x+y
4 _
nyTH 10 Berpeud. Tax kak OHU Berpernimch yepes 4 4aca, To — 4.
Xty
Pa3Gepem teneps Il asikenue B 3anave. Tak kak OHU BCTPETHINCH B CepeanHe

44 22 22
IyTH, TO KOKABIH mpoLren 7=2/. (xm). — 49 u —vy —ppema B mytu | u {l
x J

neuexonos. Tak kak I Belmien va 44 mMus. paHpiue BTOpOro, momyyaem
22 22 _1

x oy 15
LI 1 y=11
—_— x+y=1L y=11—-x
TS
I sram: _Z__E-l E_”Z' __Ilg=
x y 15 ¥ —F
330 - 30x - 30x +x* — Hx=0,x* - 7lx +330=0, D=61%,
x;=7l;61=66, =5 =11-66=-55,  y,=11-5=6.

HI oran: SicHo, uro noaxoaut Toisko II mapa (x, y). T.e. ckopocT newcexonos
paBHb! 5 1 6 kM/4. OtBet: § 1 6 kM/u,
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27.43. I yran; Ilyers x MM — TnanOBas CKOPOCTh, y KM/4 — jclicTBUTEIbHAS

96 9%
ckopocts, Torma: — 9 M “— 4 — BPCMA B TyTH 110 NMUAHY W T.K. Ha CAMOM Jiefie
x ¥y

9 96
BCAOCCITHANCT NpoeXan MyTh Ha 2 yaca OwicTpec, TO nogywaeM — — — =2,

X y
S5x
v kM — nipoe3xan 3a | yac ua camom aede. " KM — [IPCATIONaral mpoec3xKarh 3a

lyac 15 muu. Tak wax 3a | =ac on mpoe3dxkan Ha | kM Gouvine, HosydaeMm

4
48 48
—_———1=0
[Laram; ¢ ¥ 7 8 _ 1% -1=0,
= 5x 4+5x x 4.4+ 5x
y=l+—==—"=
4 4 _
192 + 240x ~ 192x — 4x — 5x* =0, 5x> = 44x - 192 =0, D = 767,
4+76 4+5-12 4-5.32
X = 10 =12. xz=—3,2, W= 3 516._)12:—'4—"—:—3

I >srtan; AcHo, 4yrto noaxoautr tonsko [ mapa. 3mauur, wHa camoM xene
BEJIOCHITEIUCT exal co ckopocTrio 16 km/u. Oteet: 16 kM/4.
27.44. | oran: Tlycts x r — cepebpa Gru1o B cnnase.

80
Toriaa: (80 + x)i — macca cr1asa. 20 + 100% — cojcpxanue 3010Ta B CIUIaBe
+X

80+x+100=(180+x)r — macca HOBOIQ CraBa. - 100% — coacpxaHue

+x
30.10Ta B HOBOM CILIaBe,
Tak kak coJiepxaHue 300Ta B HOBOM CHIaBC yBeauumiock na 20%, nosy4vaem
180 80
- 100

- - 100 =20.
180+ x 80+ x
11 sen1: 180-5 805 1 =0, 900x+72000-72000 - 400x—x*-260x—14400=0,
180+x 80+

- 240x + 14400 =0, D = 0, x=3;—°=120.

Il >ran: B cnnase G6eino 120r cepeGpa. Orset: 120r.
27.45. | yram: Iycers x kr — nepBoHayanbHas Macca cunasa. Torma: (x — S)kr —

5
conepwanue Mean. —  100% - cosepkanue nvaka. (x + 15)kr — mMacca HoBOro
X

criaBa. 0 100% - conepxanue UMHKA B HOBOM ciiaBe. Tak Kak
X+

20

COIEpPXKaHUES LIMHKA NOBLICHAOCH Ha 30%, nomyqyaem 5 - 100 - 3 - 100 = 30.

X
el -3 =0,200x — 50x - 750 - 3x* — 45x =0,

x+15 x .
32 = 105x + 750 = 0. ¥* — 35x + 250 =0, D = 225, x, =35;15=25. % =10

11 oran:
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I 3ran; B I cayvae conepxanne Mexu B cniase 25-5=20 (kr), a uuHka 5 kr. Bo
I cayyae mean 10 — 5 = 5 &r U uunka 5 kr. A B YCJICBHH ['OBOPHICS, YTO MEAW
6bin1o Gosblue. 3naquT, HOAXOAUT Tonbko | crywail. T.e. Macca cnnasa paBua 25 kr
Orser: 25 kr.,

§ 28. Eme oaHa gopMyJia KOpHeii KBAIPATHO0 YpaBHeHUA

28.1.

a) x>~ 14x +33 =0,
B=-14,k=-7,¢=133,
X.=7% ,/(—7)2—33 =7+4,
x1=11,x,=3; :

B)x*+12x-28=0,
B=12,k=6,c=-28,

x,,z=—6t V36+2 ='—6i8,

% =2, x,=-14;
28.2.

a) x>+ 34x + 280 = 0,
k=17,

X117 £4289-280 =171 3,
X\ =—20, X2 =—l4;

B)x*—24x + 108 =0,
xk=-12,

x2= 12+ 144-108 = 12 £ 6,
x =18,x,=6;
28.3.
a) 9x? - 20x-21=0,x=-10,

=lOi«/lOO+2l-9 _lox17

9 9
7

X =3,.¥2=-_.

X12

B)5x+ 8x—4=0;k=4
_ 416420 _ 46
5 5

2
X|=—2,X2= E

X2

6)x*-10x-39=0,
B=-10,x=-5, ¢ =-39,
x2=5% (-5 +39 =548,
X1 = l3,x2=-3.

Dxt+12x+35=0,
B=12,k=6,c=35,

X1,z='—6'_*’. V36-3 =—6x I,

Xy =-‘7, X2="'5.
6)x*-16x-132=0,

k=-8,

x2=8+ V64+132 =8 14,

x =22, x,=-6;
r)x2+26x—120=0,

k=13,

x12 =132/169+120 =13+17,

X =4, x2=—30.

6)7x*+6x—1=0;xk=3

_ -3249+7 _ -3%4
X12 % =
7 7
1
X|=—1,X2= —_.
7
N3 —4x+2=0;x=-2
Xj2= Zi__ '34‘6 — HCT KOpHEH.

284.a)x" - 2x~ 1 =0; %:1’—1-(—1)=2 D x, =142

D

6)x* +4x+1=0; 7=4-1=3§ X, ==23;

B X +2x-2=0; l—:—=1+2=3; X,

D

-1:43;

£ -6x+7=0; T=9-7=2; x,=3%2.

216



4+2J’ 2+J'

4 T2
6)9.7:24-12x+l=‘.');-4—:36—9:27;x,_2 ~6+93\/_ _2+J—

B) 4 — 12x + 7 =0 §=36—4~7=8; 5y = 82N 3+I

28.5.2) 4% - 8x + 1 = 0; ——16 4=12;

4 2
- -1+
r)25x2+mx—4=0;2:25+25-4=125;x,,: 5¢5J§= "‘E.
? 25 5
2
~(2 -
28.6. )x+3 2x+3,x+3 2x+3 -0, ¥ +3x~(2x+3)(x 3)=0,
-3 x T x-3 x x(x-3)
~ — 1y 42
x%+3x - 257 3x+6x+9 _ ’ X+ 6x+9 e Gx-9=0,
x(x-3) x(x-3)

D=136+4.9=2.36, x‘,2=“§ﬁ=3t3ﬁ,x¢ 0,x#3.0rser: 3+342.
Sxal x-l_y 3x4l x-l o (3x+1)(x—2)—(x—l)(x+2)—x2+4_o
x42 5-2  x42 x-2 (x+2)(x-2) ’

3 -5x-2-x-x+2-x+4=0,"—6x+4=0,D=36-44=20,

X = Giiﬁ =3+5, x %42 Oteer: 3i\/_§.

)x+2_3x 2
-2 x °

27 +Ax=(B3x - 2Xx -2 2%+ dx =37 —8x+ 4, ¥ - 12x + 4 =0;
€—=36—4=32; %, =642

P 22 2y et 2y 3) - (x+ 20 - 3) = (- )+ 3);
x-3 x43

3+ I+ 66— (P -x~6)=x=9 8+ 12x +21 =0;
—‘?—=36~2l=l5;x‘,2=—6:t-./l—§.

28.7. I oran: HlycTh x oM — linpHHa NPAMOYIOMLHUKS.
Toraa (x + 30)cM — AKMHA BPSMOYTOTHHKA.
2
Tak kax nroIaLL IPAMOYTOLHYKA paBHa 675 oM™, noayqacy x(x + 30) = 675.

1L sran: x*+30x-675 =0, X12=~15% §y225+675 =~ 15230, x, =15, x,=45.
I oran; Acuo, 4ro nogxomut Tonsko I 3nauenue. Juauur, 15 oM — mmpuHa
npaMoyroibhuka, 15+ 30 =45 (cM) — mna. Otser: 15 145 o

28.8. 1 oran: [NycTs x M — NepsoHAYANLHLIN pa3Mep JIHCTA.

Toraa: (x - 6)cM H x ¢M — pa3Mepbl GCTaBIICHCS HacTH.

Tak kak mIomIa16 OcTaBmelkca yacTy pasna 135 eM?, noaysaem x(x — 6) = 135.

Woram 22 - 6x-135=0,x,, =3 V9+135 =32 12,x,= 15, *3=-9.
III oram: Sledo, uro moaxoawr Toheko | 3uaveuwme, T.6. 15 x 15 oM —
nepBCHavaNbHEIC pasMepsl aucta. Otset: 15 x 15 oM.
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28.9. I aran: ycrs x — [ uncno. Toraa: {x + 6) — Il uucno.

Tak xax npousseAcHuC YHcen pasHo 187, mosmyuaeM x(x + 6) = 187

Uoram x*+ 6x - 187=0,x,=-3+ 9+187=-3+ 14, x,= 11, x,=-17.
{1l oran: Tak kKax wucna HaTypaibHLIC, TO MOLXOANUT ToNbKO | 3HaucHue. T.e. 11
—Luncno. 11+ 6 =17 — 11 yucio. Oteer; 11 u 17.

28.10. | oran: ITycrs x oM — mIHpUHA HPAMCYTOTBHIKA.

Torna: (x + 14)em -~ cro mmHa. I/lcnonwyﬁ teopeMy [ludaropa, Hailnem
auaronais, E€ ksaapar pasex ¥+ + 14

Tax kak no ycnosuio )marouanb paBHa 34 oM, nonyuaem *+ (x + 14) = 34?

[ oram: 2x% + 28x — 960 = 0, x* + 14x — 480 =0,

v 2=—1% J49+480 =-7+23,x, = 16. x; =-=30.

I oran: Acxo. uro noaxoant Toabko I 3naucuie. T.e. 16 cm - wnpuna,

16 + 14 = 30 (cM) — nmuna. Torna nromans paska 16 - 30 = 480 (cm?).
Oteer: 480 cm’.

30
28.11. 1 sran: Ilycts ¥ kM4 — niaHobad ckopocTb. Toraa: — 4 — [UIAHOBOE
X

30
BpCMA HA BeCh NyTh. (x + 10)kM/4 — peasibHad CKOPOCTD. 9 — peILHOE
X

+10
BpeMs Ha BEChb MyTh, Tak Kak peafsHoC BpeMs Ha 6 MHI. MCHBINE, MOTyYacM
30 1 30
o ="
x+10 10 x
l 30 =
I1 oran: +— - — =0, 300!c+x t 10x — 300x — 3000 =0,
x+10 10 x
x* + 10x = 3000 =0, x,, =—5 + 2543000 =-5+ 55, x, = 50, x;=—60

I} oran; Scwo, wro moaxoautr toiavko [ 3Hayeuue. T.e 50 wkm/u -
HepBOHAYaNLHAA ckopocts. Torna 50 + 10 = 60 kv/q — AefcTBUTEILHAT CKOPOCTD.
Oreer: 60 km/4.

28.12. [ sran: Hycrs x xM/4 — nnaHosas ckopocTe. Torna: (x + 6) km/u -

ACHCTBUTENLHAS CKOPOCTS. 3—6-‘{ — MAaHOBOE BpPEMA hHa BECh MYTh 366 -
X X+

JACUCTBUTENBHOE BPCMA HA BECh MyTh. Jak KaKk AEHCTBUTCALHOC BpeMs Ha
36 136

12 MUH, MEHBLIE, ITOYUACM —— + — = — |
x+6 5 x

Woram, 25 + L~ 38 _ ¢ 180x +x* + 6x - 180x = 1080 = 0,

x+6 5 x
x*+6x - 1080 =0, %, ,=-3 + J9+1080 =-3 %33,x, =30, X, =-36

Il oran: Scwo, wro noaxoaut Tonwko [ 3Hauerwe. 3HA4MUT Karep IICK CO
ckopocTbio 30 + 6 = 36 (km/4). OTBet: 36 KM/Y.
28.13. I oran: fycrs x kM/4 — cxopocre 1 asrobyca. Torna: (x + 4) xm/u —

48
ckopocts Il aBTobyca. — 4 u
x x+

o — Bpems B myTu 1 u Il arTobycos.

48

|
Tak kak [l apTo6yc npucxan sa 10 Mum. pauslie, nostyyaem a5
X X
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oran: —5. + 1 =28 _ 2885+ x2 + 4x - 288x - 1152 =0,
x+4 6 X .
P Hax-1152=0,x,=-2+ J4+1152 =-2134,x, =32, x,=-36.

HI stan: Scro, 4to nomxoaut toneko [ 3uauenue, 3nauut, 32 kM/4 — CKOpPOCTH
I aBrobyca. OrseT: 32 n 36 kv/u.
28.14. I sran: Ilycrs x kM/4 — nepBoxavanbHas cxopocts, Toraa: (x + 10) /g -

195 195
HOBaA CKOPOCTh. — 4 H
x

0 Y ~ BpEMA N0 TUIaHY H B ACHCTBHTEALHOCTH HA

x+1
acraBmidecd 195 xm. Vuurniasg, 910 XEHCTBUTEALHOC BpeMs Ha 24 MuH.
195 2 195
MCHBIIIE, BOTYYacM + = =
x+10 5§ x
Dotan: —0- + 2 _ 195 _ 0 97504+ 242 + 205 - 975x - 9750 =0,
x+10 5 x

X+ 10x - 4875 =0, x;,=-5 & V25+4875 =-570,x, =65, X=-15
HI oram; fAcho, 4TO NMOAXOAMT TOMbLKO J 3HadeHuwe. T.e. 65 xm/u -
nepeoHa4aiEHas ckopocTsb. OTBeT: 65 kv/u.
28.15. 1 a1an: ITycTb x KM/4 — CKOPOCTb TOBaPHOLO NOE3X4a.
400 400

Torza: (x + 20) KM/4 ~ CKOPOCTb €KOPOro MoOe31a. —— 4 H 20 Y — BpeMd B
x x
fyTH TOBAaPHOIO H CKOpOro NOC3AOB. Tak kak BpeMs CKOporo mnoesga Ha 14
400 400
MEHbLIE, NOTyYaeM +1=—
x+20 x
400 400

Il sran:
x+20

x2=-10% J100+8000 =-10£90,x, =80, x,=-100.

HI »ran; ScHo, wro noaxoawr toabko ] suadenue. T.e. 80 ka1 — ckopocts
ToBapioro noezaa; 80 + 20 = 100 (xm/4) — CKOPOCTH CKOPOro Noe3aa.

Otser: 80 u 100 xm/4.

28.16. [ oran: flycts x &M/ — mepsOHavanbHas ckopocTs noesma. Torxa:
{x + 12) km/q — HOBass cxopocTh. Tax Kak Bech yTs paBex 120 KM, €ro MOJOBHHA

+1— — =0, 400x +x* — 400x — 8000 = 0, x*+20x—-8000 = 0,
x

120 60 60
paBHa 5 =60 (kM). —uu ") Y — [UIAHOBOE U ACHCTBUTENLHOE BPEMA Ha
x
BTOpo#i nonosune myTH. Tax kak moesx Gbin 3azepkaH Ha 10 MBH., MoMyaaeM
60 1 _ 60
+ =
x+12 6 x
Doran: — + 1 - 80 0 3605+ 57 + 120 - 360x~ 4320 =0,
x+12 6 x
F+12x-4320=0,x,, =6+ V36+4320 =—6 66, x, = 60, X =-T72.
Il 3ran: Scuo, uro noaxoauwt Toneko I 3Hayenwe. T.e. 60 km/u -

nepBOHavaNbHas cKkopocts. Otser: 60 km/u.

28.17. L oran; [Tycrs X kKM/4 — CKOPOCTH TEUCHUA,

Toraa: (20 + x)xm/1 u (20 — X)KM/4 — CKOPOCTH M0 TEHEHHIO M NPOTHB TCHCHUA.
8 um 1

20+ x 20-2x

Y - BpEMA ABIDKCHMA 10 TEUCHIO W NPOTHB TCHCHMA.
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8 16

+

20+ x 20-x
—% =0, 120 - 6x + 240 + 12x - 400 + * =0,

4
Tax xak Ha BeCh IYTh XaT<p 3aTparTui ; Y, nonyvacm

2 + 4
20+x  20-x
x2+6x—40=0,xg.2=-—3iv9+40 =—3i7,x1=4, x2=—10.
11 pram; fAcwo, 9to noaxonut Toabko 1 3nauenue, T.e. CKOPOCTE TeUEHKA paBHa
4 xm/4. 3uavwut, 20 + 4 = 24 (kM/4) — CKOPOCTS N0 TedeHuto, OTeeT: 24 Km/u
28.18. | aran; ITycts x kM/4 —~ CKOPOCTDb TCHEHMA.
Toraa: (12 + x)um/y u (12 — x)kM/4 — CKOPOCTD 110 TEHCHHIO U NPOTHS TCYCHHUA
7
12+x b 12-x
Tax kak KaTep 3aTpaT HA NyTh MO TeueHMIO Ha 0,5 ¥ McHLIE, H0AyYaeM

_
3

Il oran:

4 — BPEMA JBUKCHUA 110 TCUCHHUIO U [TPOTHUB TCUCHIMA.

7 1_ 10
24x 2 12-x
7 i o _ 2 _
Il oran: - =0, 168 - 14x + 144 —x° - 240 - 20x = 0,
12+x 2 12-x

K +34-72=0,x,=-17% V289+72 =-17£19,x,=2, x,=-36
Il sran: Scro, uTo nOAXOAUT Tonexo | 3HaueHue, Juauut, 12 — 2 = 10 (kv/4) -
CKOPOCTD MORKH RPoTHB TeucHus. Oreer: 10 km/u.

28.19. a) x* — 52x-— 285 = 0, x,, = 26 + 676+ 285 =26+ 31,x; =57, x, =5,
6) 35 + 130x - 133 =0;
—65+ 68 133

—?:652-3(-433) =4225+399 = 4624 = 68" ; x, ——?— =1; —T

)

8) X+108x—2413=0; % =54+ 241325329 =73 ; x,, = -54+ T3, 1 =127: 5,~19;
r)17x* = 128x - 64 =0;
64272 8

D =647+ 1764 = 6481 = 72%; —5 A=piacl.

28.20.2) x> —43x + 12=o,x,_2=2ﬁ + Jiz-12 =243,
6)x+2V5x-20=0.x,=~V5 £ 5+20 =—5 £5;

B) X' +6J2x+18=0: (.\-+3\/5)2=0; x=-32;

DX —4J2x+4=0,x,=2V2 +/8-4 =242 +2.

28.2L a)x° —2{a- 1w+ a*-2a-3 =0, xu=a—1:t\/(a—1)2—a2+2af3=
—a- 12y -2atl-F+dati=a-1£2x,=a+]1, =a-3,

6) — 953 B) BMmecto "a" Beaae noc*rasms "p"
X +2p+ I +p°+2p-8=0,

Xi2=-p-1% J(p+1;2 - p* 2p+8 =—p— 12| F+prpp-p8==—p—- 123,

x=ptn=-p-4

B)x -2a-1x+ad’~2a-15=0,x,=a- 1% \/(a—l)z-az-i-ZaHS =

=g-1+t\@-url-F+2atl5=a~-1+4,x,=a+3, x;=a-35.
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D& +2a+3x+a +6a—T=0,x,=-a-3 £ J(a+3f-ad—6atT=
=—a-3 (P +6ai9F-GatT=—a -3t 4, x, = —a+1, Xp=-a-17

28.22.0) 2~ 2pr+pP— 1 =0, D=4p* — 42— 1) = 4; x, =2PE4_ pis;
6)px* —4x+1=0; Ecru p =0, 10 x=-—%,
Ecmn p¢0,TO—?—=4—p.
Ecmm 4-p20, 10 ccTh MpU p< 4. xu=2—i——4_—p;
Y4
Ipu p > 4 xopHeH HerT.
B)x —dpx + 47— 1 =0, €-=4p2—4p1+l=1; x,=2pkl; "’
1 ‘ D
r)Ecanp=0, 10 x=§-.Ecnn p=0,710 T=36—4p.
Ecan 36-4p20,10€CTEIPA P59, X, =9i—ZE;
p
Ipu p > 9 kopHeii Het.
28.23.a) Ecnup=4,Tox=-1,
D 2-pt2
Ec 24,10 —=(p-2)-(p-NDp=4; x, = s =-1 x=———,
JH p T 4 (P ) (P )P -xl_z (P“4) Xq 2 4"'P

6)Ecanp =0, 10 x=-1,5.
Ecmu p=0,10 —?—=(p+l)z—p(p+3)=1-p.

[pu pe (-3 OUEO; 1] x=—LIDENI=P
P

Ilpu p > 1 xopHeit HeT.

28.24. I o1an: [Tycrs x kv/4 — nepeoHadaibHas ckopocts, Toraa: (x + 12)km/g —

HOBas CKOPOCTh. 2x KM — Npoexall MOTOLMKAMCT 32 24. {120 — 2x)km — ocTanoch
120-2x 120-2x

qyu
x+12

ABUXCHHI HA octaBLickica yactn. Tak kak B ﬂCﬁCTBﬂTeIleOCTH MOTOLMKJIUCT

120-2x 1 _ 120-2x

x+12 10 x
I sraue: 120-2x + _l_ 3 120-2x -0,
x+12 10 X

1200x — 20x2 + x* + 12x — 10(x + 12)(120 — 2x) =0,
1200x — 20x% + %% + 12% — 20x* — 960x — 14400 = 0, x* + 252x — 14400 =0,

TIPOCXaTh. 4 — [AaHOBOE U JACHCTBUTENBLHOE BpeMs

€xal Ha 6 MHH. MCHbLIE, TI0Ty4aeM

x12=-126£174,x, =48, X, =-300.
IlI_oran: fIcHO, 4TO MOAXOIMT TOJEKO | 3navyeHue. 3HAYHT, HOBAA CKOPOCTHb
paBHa 48 + 12 = 60 (km/4). Otaer: 60 kM/4.
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28.25. | sram: ITycth x kKM/4 — IEpBOHAYATBHAT CKOPOCTB,
40

Torna: (x + 4)kn/4 — HOBAA CKOPOCTb. — Y - BPEMA XBHXKCHHSA OT ropoja Ho
x

(epuu. 2x kM — mpoexan 3a 2 4. npe xswxennn oOpatHo. (40 — 2x)kM -
40-2x

0OCTanoCsL HpoeXars 40 ropoaa. 3 — APpoeXall OCTaBWYI0CA YacTh.

Tax xax Ha 00paTHOM NYTH BENOCEMUANCT OCTAHABNHBANCA HA 20 MUH., nonyuaeM

40 =2+l N 40-2x

x 3 x+4

I oran; 40_;2x -4 + A =0, 120x ~ 6% — 120x - 480 + 7x* + 28x =0,
x

X+ 28x—480=0,x,,=-14+ 196+ 480 =-14 £26,x,= 2, x, = 40,

I oran: fcHo, YTO NOAXOAMT TOALKO HCPBOC 3HAYEHHE. 3HAUMT, HOBas CKGPOCTh
pastia 12 +4 = 16 (xm/4). Otset: 16 KM/4.

28.26. 1 oran, [Tycrs x% — NMPOLCHTHOE YBCIMMSHHS H3ACTMI,

Toraa nocne 1-ro ysenmcl-mn‘ 3aBoJ BuiTTycTH 800 + 8001—;0- =800+ 8x — w3ncnmid.

Tocae sroporo ysennyenus (800 + Xx)ﬁ +800 + 8x — usnennii.
Oto corapuno 1152 usaenuit.

1 ran, (soo+sx)l—:)‘—0+sx—3sz =0 800x + 8+ 800x — 35200 =0
X+ 200x — 4400 =0 .

%, =~100£+/10000 + 4400 = 100+ 120 , x; =20, x, =220

HI 3ran. SIcHo, YTO HOAXOMUT TONLKO Nepeoe 3HaueHue —20%. OTeer: 20%.
28.27. 1 oran. ITycrs x% — NPOLCHTHOE YBCIIMYCHME YHCa MPAHATBIX CTYJICHTOB B

roz. Torna vepes 1 roa 6s110 npuHaTe 2060 + 2000% = 2000+ 20x — cTyieHTOB.

a eme qepe3 rox (2000 + 20x)%+ 2000+ 20x —— CTYACHTOB, YTO ¢ocTasuo 2830

UCTIOBCK.
I yvan. (2000 + 20x)% +20%x-880=0

200x + 2x* + 200x — 8800 = 0; x°+ 200x — 4400 =0
X2 = -100+/10000+ 4400 = 100120 , x, = 20, x, = -220.

Il oran. fcHo, yTo noaxoAUT TOJLKO nepeoc 3uavenue 20%. Oteer: 20%.

28.28. 1 oran: IMycrs x anell — niaHosBid CPOK BBINOMNEHMA PaGoThE B ACHB.
y M’ — 1aHOBAY NPOU3IBOAMTENLHOCTS B JIEHD.

Toraa: xy (M) — Bos pabora, T.¢. 2800 M* BoBI.

Tonyuaem xy = 2800 (y — 20) M’ - nciicTBHTENbHAS NPOW3BOAMTENLHOCTD 8
nenw. (x + 1) nuekt — Bpema paboret. (x + 1)(y — 20) M* — o6beM paboThL
BLINONHEHHBIH 33 5T0 BpeMd. Tak kak B ACHCTBUTCIBHOCTH HE BHIKAYa/M €I0E
100 o, nonyuaem (x + 1)(y — 20) = 2800 - 100
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I yrar, {'(‘i;fj‘;(’_ 20, 2700 %+ ¥ - 25 2=2700,
2800 +y - 20x - 20 = 2700, y — 20x =80, y = 20x — 80, x(20x — 80) = 2800,
x(x—4)= 140, x> - 4x - 140=0,x,, =2 & Jaria0 =2+ 12,
= 14, x =-10, yy =20 H - 80 = 200
y2=-20- 10— 80 =-280.
HI sran: Scxo, yro no,xxeqauT 1oabko I napa (xy). T.e 14 anelt — nnanoswit
cpok seimomieHys Beelt paGoTe. Oreer: 14 aueit.

§ 29. Teopema Buera
2901, )X —6x+ 11 =0,x +x=6,% -x,= 11
6).\’ +6X'—ll"0,.n1+.X2——6 X - Xz—"—ll
B X~ Nx~6=0,x,+x3=11,x, - x; = —6;
r)x2+llx—6='0,x,+x2=—ll,xl-x3=—6. Otser: ¥ 6;.
29.2. a)x +2x-5=0, X|+X22—’) Xy X;r_:'—j',
G)X ~15x+16=0,x1 1t x;=15,x;* X, = 16:
B).X “19x+ 1=0,x;tx=19,x;-x,=1;

l) + 8x+ 10 = 0X|+X2"—8 X X2=10
I
29.3.2) 26 + 9x — 10 =0.x, +x, = ~ %=4,5_1, Y2:—70=—5
6)5r +12x+7= 0x|+x2——15% X - Vz—%'
- 5
B)l9x‘—23x+5=(),x,+x2=%,xl.x2=B:
O34 113x -7 = Ox;+x«——~%§ xr=—a

294. a)x2—6=0.x| TXZ=O,X| ‘X2':-6; 6)2x2+ 3J\"=0.X| +XZ=~% » Xy X2=0:

1
B2 +5x=0,x +x:= -5.x, x=0; r)7x ~1=0,5+x=0.x, x2=—-7

295.2) 026 — dx— 1 =0, x, +x, = H‘,‘E =20, x, x2=—6f—2-=—5;
) 12 -13
6) 3= 12073 =0,x, 4%, = . x; - X3 = ——m = 7.
) i 2 ‘/3' i 2 \/3
- Sx+1=0x tx,=V5,x x=1;
l)-—X +2x~-1=0, X1+.Xz'———2".—'3— =—3,X| x2=—l,5
3 2

29.6. ) X%+ 3x +2 =0, {fl _+¥2-2==2—3 Xy =1, xp = —2:
14

BYx°+8x+7= O.xi=-Lx -x=7,x,=-T;
DX - 19x4 18=0,x,=1L.x,-x,=18,x, = 18.

6% — 15+ 14 =0, {"l”"‘5,\|=1,x2=|4;
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297, ) +3x—4=0,x,=1, %, -x, =4, x, =4,
6)x2-12x—ll—0,x|——l X xz——ll,xz=ll;
B)xz-9x—10=0,x|=-l,x|-x2=—-]0,x2=10;

r)xz+8x 9=0 xl—lx. XZ=—9 .X2=—9.

29 8- a) xz + 9x + 20 0 {'xl +X2_—2?)9 X1 = —4’ Xy = __5;

6) 5 — 15x +36 = o{?j?a?xrqzn=x

B)x2+5x-14=0, {i‘ +xx2==-_li x=-7,%=2;

Xoxp=-30 17

299.2)x,=4,%,=2, -p=x/ =42 =6, p=6,%, X =q=4 - 2 8, x-6x+8=0;
6) x; =3, xz——5 —p=3-5=-2, p=2, g=x; - %, =3 - (-5) =-15, X+ -15=0;
Bx=-8x,=1,-p=-8+1=-7,p=7,4g=-8-1=-8,*+7x-8=0;
r)xl=-6,xz=—2,—p=—6-2=—8,p=8,q=—6-(—-2)=l2,x2+8x+12=0.
29.10. a) x, =2,5, x, =2, -p=2,5-2=0,5, p=-0,5,¢ = 2,5 - (-2) = -5, ¥* = 0,5 - 5 =0;
6)x;=§,x2———ll,—p—3—2~—5~,p=%,q=—§ . % =—1,x*+ %x—l=0;
sg =-24,%=-15-p=-24-15=-39,p=3,9,¢q=24-1,5=3.6,
X +39x+3,6=0; ;
)= é,x2=—1-2-,—;o=§—'-5-=—-1—6— p—16 qv—--i 3 =-lx -ng—-l-(l.

5 3 15 15 5 3 15
29.01.x* +bx~8=0,D=b*+4.8 =b*+32, D> 0 ana moGoro b 3uaqur, 310
YPABHENHE He MOXKCT 1€ UMETh KGPHEH, H HE MOXKET MMETh PaBHLIX ROpHCH

)X -7x=30=0, {"*”2'7 10, x, =3

i
w

{’;’ +xx2_= _sb TK. X, - x; =—8 <0 a:1a moboro b, TO ypaBHCHHE BCeraa MMeeT ABa
1*A42 =
KOPHS Pa3HLIX 3HAKOB.
29.12. ax’ + bx+c =0, r Xy, X3 — KOPHH.
3-0,5=-2; 25=-2 b5
a)a=2,x =3,%=-0,5, { 2 3 o
3.(-.0,5)=£; —-—:f-; C:—3
| 2 2 2
b
3—4=l; —l=l; a=-1
6)b=-1,x =3, x,=-4; { ac ac N
J(-4)=—; ~12=—; ¢c=12
L a -1

—2—0,25=—£; —2,25=—-11, b=18
a 8

B)c=4,x,=-2,x,=-025; 4 4
-2-(-0,25)==; 05=—; a=8
a a

6
rb=6,x=3x,~=-4, a g’
6
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29,13 PHp* dp - S —p =0, %, +x,=0,x, + X, =~p* —4p - 5 =0,
pP+4p-5=0,D=16+4.5=36,p,=

29.04. %+ 3x+ (PP - Tp+12)=0,%, X=0,%,-x,=p’ -Tp+12=0,

P-Tp+12=0,D=49—4. 12~1p,—7—;'—'—4p2—3

29.15.a)x” — 12x+24=0,x,, =6 +/36-24 =6+2.3,
P12+ 24 =(x-6-23)x-6+23);

6)x "8.X+15 03[9—4"'\“6 15 =411,

X =5,x%=3.x-8x+15=(x-3)x-5);

+ + x,+xz-—7
B)x Tx 12= 0 {xl 2—12 X = =—4 XZ=—3

F+Tx+12=(+4)x+3);

2 10 = X +x;=-3 = —
x*+3x-10=0, {x: 5= ~10 x =-5.%,=12,
z+3x-10 (x+5)x- 2)
29.]6-3)—x +I6X“15x —l6x+15= 04\1"1 X x7~15 X2 = i5
X2+ 16x-15= =—{x-Dx-15)=(1 —x)}x - 15);

2 =1
6)—x*—8x+9.x* +8x-9=0, {x P
4% = 8x+ 9 =—(x — 1){x + 9)= (1~ x)(x + 9);
)-x 4 Sx-6. =5 +6=0, (1FRS xa2.x-3
X5 -6=—x-2)x-3)=(2 -3 +x);
-2+ Tx+8=-(x—-8)(x+1)
29.17.2) 35 - 5x - 2,352 + 5x~2=0,D=25+4-3 2=49,
='5;'7=%', xz=-2,3x2+5x-—2=3(x—%)(x+2)=(3x—l;(x*l
6) 6x°+5x—1,6x*+5x-1=0,D=25+4.6=49,
'51;7=%, X =1 6x2+5x—l=6(x+|)(x—%)=(x+l)(6x—1r,
B) Sx*+2x~3,5¢ +2x~3=0,D=4+4-5. 3 64,
”2l;8=3. xp=—1, 5% +2x -3 —5(x—-)(x+1) (5x - 3)(x = 1y,

n15x* =8x + 1, 15x° -&x+l—0D 64 -60= 4

6 ~1.p,=-5

X =

8§+2 1 1
=—=—, =_’1 —8x+1=5 -3 (x—=)x—- =)= —~ 1X5x - 1).
0 -3 X 5 5x*— 8x+1=5 3(x 3)(x 5) (3x - 1)(5x ))
29.18. 2) 3" -~ 8x+3,3x>-8x~3=0,D=64 +4 3 3 =100,
_-8+10 1 _ _
- =—’x2——33
6 3

(5% - 8x— N =-3(x - -;)(x +3)=—(3x~— 1)(x +3) = (1 - 3x¥(x + 3\

6)~5x2+6x—l,5x2—6x.+|=0,D=36——4~5=16.
6+4 1 1

= =] = e — — —_— =)= - -

x M X2 5 SO — 1)(x 5) x - D -35x),

8-8551 : 725



By -2x*~ Ox - 4. 2% - 9x - 4=, =81-4 2 4=49,

x = 2-17-=4.x2= %.—2():-4)(1— % y=(x—4¥(1 - 2x),

4
< Ax - 3x~85.4x°~3x-85=0.D=9~4 4 85=37
=-3;37=%.x2=—5.—4(x~L:—l(x‘51=|'l' Axyx ~ 54
29.19. 2) — 24 x+4

x:~"x+12=xx+4)(x+31: x~3

3/.!"31/)(—!:
3

2 . -
5 3x° -10x 3: =3x t 3 M0x-3=0
){2—3X xtx-3, X
L=100-4 3 3=64,x = 10+8 :3-Xz=l-
6 3
xtl  x+l 1
X' adx+3 XD +3) x+3°
4
5x2+x~4_5(x—g)(XT|}_5x_4
X2y x(x+1) x
D=l+4 5 4=81.-X':_l+9=i:x2= ]
10 5
7
2 2x+ Ix+=) -
29.20.&) 2x 1911-7= 2 :2.X-r
x2—1 (x-D(x=1) a-1
L=81-4 2 7=25,x= 22 = x= ‘;‘
C9x?- (3x-DGx+1)  3x-1
) 3 = = :
3% -8x-3 3(1_3)(“%, x-3
D=64-4 3 3=100,x,= 8+10 :3=xz=‘l-
6 3
1
B) i aTx-g WD 5y
¥ —-16 -)x+d)  x-4
D=49+4 2 4=81.X|= _7+9=‘l‘! X2 = 4,
4 2
4 -1 (a-D@x+l)  2x-1

I}

237 9x-5 [ T x-5

2‘x+%)(x—5)
x-8x+15 _ A-SUx~3)  a-S
1 7v-30 (x-3)x+10) x-10°

. =64 060=4 A=8L22-=5,x2=3

29.21. 3

.20



D,=49 -4 30=169 ¢ = ') =4 =10
TR
ox! cTx 3 6(\—5)(x~zl 2(x+ie
0 z - T2 ]
2 x I5x "5”"2)‘-"*5’ —5u+§p
3
1525« x =2 =0,
Telp 3
D =49+4 06 3=121 ;= =T KT -
12 3 2
1+ 1
D=1 +4 15 2=124 Xy = ! ll=" ¥2=—£
30 3 D)
otx i3)( I
g OF 913 g Y 3x-6,5
. - :
2" - Tx -9 Z‘X'-I;M.X‘-(:-) £+4.5
. T 9.7
D =361-46 13=49 =228 oy
12 6
D,=29-4 2 9=120 =2y o= '-f -2
2 2Ha oux ti
. . - - ! b _ ]
‘ZLX ul f: le 3 :_I.X b‘.— : 2 x> -5 1=4
2+5x~3x S(Juxi(x n ° 3x )~ x
O - 4 21 2169 (=430
12 2 b {
D,=25+4 4§ 2=49, «¢ = R =) X+ = :
: 5 i
5 i 5 ,
922.9) e X 2 V2
k2 F x-0 ox 3ol ae) xex 3ox 3, G
Lt 3052t WPeSye?  x relMx-lr v
c+2Mx 3 W+l cwe2ux 3 2xet axv2Ma W2ae ) ox 3
D =(+4 6=25. v =’—;—’s- - )
D,=25 4 2 2=9. .x=-5;5 S
o 2,10 w2 T2 0w
vl 22 3 o4 x4 3 Xl o dpxet. x4
2x-8-10+3xt -3x 4 IxPesxe2 3

3

Ix«2 “ Ix ey -2 o dHxe. el
L _Gxedxen 33

o MaIx+2) v $°
D=25-4 3 2=)x - - - x=-i

n 3

8" 227



2
29.23. 2) x*+1 +__2_1____3 x“+1 2 3

. — =
x> —4x+3 x-3 (-D{x-3) x-1 x-3

Flr25-6-3x43 0 a2 50 ho114.2=0.5 _%_2 x=1

(x-Dx-3)
6}]8_::2-—7 6 18 ST 6 _,
x-8 x2-Tx-8 x+1> x-8 (x+U(x-8) x+1
18x +18—x2 +7+6x_48=0,x2—24x+23=O,x,=23, %=1
x+1)(x-8)
2
29.24. ) x2+4 10 3x x“+4 10 3x

—+ » F —— — =
x2-x-2 x+1 x—2 (x+1)(x-2) x+1 x-2
# +4+100-20-3% -3x

=0,2x"-7x+16=0,D=49-4 2 16<0,

X-x-2
Her kopuci;
6 3x  x*-10 #-10 I 6
6) - =— . +——F+—=0,
4-x x+2 x°-2x-8 (x-4)x+2) x+2 4

x2—10+312-12x+6x+12_
(x-4)(x+2) -
2925.0) X3 x+3, 2xvd
(x-D(x-2) x-1 x-2

-5 (x+3)x-2)-(2x+2(x—1)=0; x=1; x=2"
1+5 3

27 +x-3=0;D=1-42(=3)=25, x,, =— Pty

—6x+2=0,2°-3x+1=0,x =1, x,=

N | -

6) 2% +9x +'3x+2_2x+3_

(x-3)(x+2) x+2 x-3
20+ 9x—(x-3)3x+2)- (2 +3)(x+2)=0; x2-2, x=3
2x2+9x—3x2+7x+6—2x2—7x——6=0;3x2—9x=0;x(x—3)=0;x=0
29.26.2) x* — 88x + 780 = 0, x, +x, = 88, x, - x, = 780,x =78, x,= 10
6)::2 26x +120=0,x; +x,=26,x, x,=120,x,=20,%,=6,
B)x ~26x+105=0,x, +tx,=26,x; x,=105,x;,=21,x,=35,
X +35x-114=0,%, +x,=-35,x x;=—114,x,=-38,x,=3
2927, ax* +bx+c=0.0=g+b+c=a - 1*+b - 1+¢c=0,7¢ x=) sBuacrcs
KOPHEM YPABREHNS ax® + bx + ¢ = 0, uto # Tpe6oBanock A0Ka3aTh
29.28.2) 13x* + 18x - 31 =0, Tak kax 13 + 18§ —31 =0, Tox =) - KOpeHb

1-x =._.3_l x =_ﬂ
R E R E

6) 5x°—27x +22 =0, Tak kak 5 —27 +22 =0, 0 x = | —Kopens
22

X X':_'l X':"xz_?;

B) 6x —2o0x + £0 =0, Tak kak 6— 26 + 20 =0, Tox =1 — Kopens
20 10
x =1 np=xn=—=—,

6 3
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r)3x? +35x—38=0.Taxkax 3 ~35-38=0,r0x =1 - KOpeHb
x xy=1 x2=x2=-—§~§

3
2929. x>+ bx+c=0,0=a-b+tc=a (-1’+b - (-1)+c=0.Te. x=-
ABJACTCA KOPHEM YpaBHEHHA ax” + bx + ¢ = 0, 410 1 TpeGOBAIOCK J0KAIAT.
29.30.a) 3x° + 18x + 15 =0, rax kak 3 — 18 + 15 =0, 10 x; = —1 - KOpEH®.

X X=-x= 1—5—,x2=~!£——5
3 3

6)ll.tz+l7x+6=0,TaK kak 11 - 17 + 6 =0, To x; = ~1 ~ KOpeH®.
6 _ 6

X X3=—=X%= Xy =-—

w n’
B) 67x% — 105x — 172 = 0, Tax Kak 67 + 105~ 172 =0, ro x. =1 ~ KOPEHb

X om= o= 12 172
2 2 67 » X2 T 67 : -
r) 14x* =37 - 51 =0, tax kax 14+ 3751 =0, o x, = -1 — KOPEeHB
51 51
X X2=—'T2=_—_¥x2= —
14 14

293L.a)x = v2,5,=-2,p=V2-vV2 =0,p=0,9= V2. (-2)==2, 5’ - 2=0:
O x: =35, %=35 .-p=35 35 0, p=0,¢=35 - (35 )=—45,x - 45 =0,
Bx = 7,0=-V7,p=VT -7 =0.p=0,g=7-(-1)=-7.2-7=0;
)x=9v2 . x=92 ,p9V2 -9v2 =0,p=0, =92 - (92 =162, x-162=0
2932 a)x =3+v2 .5, =3-v2 p=3+2+43-2=6,p=-6
q=3+v2)3-vV2 )29-2=7;x* ~6x + 7=0

6)X=I+J§ U S R CEN O S
N L 2
5 1=y 1-5 ~
= N L ¥ -x-1=0

2 2 4

B)xl=2+\/§,x2=2—\[5—,‘-'[9=2+\/§+2—\[5-=4=P=‘4
g =245 )2-V5)=4-5=—1, ¥ ~4x - 1 = 0

_—4-J§ 443 a-B-4+3_ 8 8
r)‘r - axZ_ !_p~_ __,p———:

7 7 7
_4-\B —4+f 16-3_13 o 8 13
Xt —xt — =

7 9 49 77 49
2933. ) x+6Vx +8, Jx =y. )7+ 6p+8 1, =-2, 3, =4
x+64x +8=)+6p+8=(+2)y +4)=(Jx +2)(x + 1)
6)x-7Vx =18, Vx =,y - Ty-18,y,=-2, »=9.
A=Tdx ~18=y2~Ty~18=(y + 2Xy—9) = (Jx +2)(x -9).
B)x~124x +35, Jx =p,) - 12¢+35,y,=5,,=7,

x-12Vx +35=) 12y +35=(y-5)py-N=(Jx -5 Jx =7




- x+3x - 40, Vx =),/ v 35 - 40,y =-8, y, =5

x13Vx —40=) +3p—40=(y +8)) — 5) = (x + &} x - 5)

29.34.2) 7x + 23 Vx +16, V5 =y, T2+ 23y + l6,y,,=—)_.y2=—l—b ,

422 Jx +16=7y2423p+ 16 = 7(y+])(y+ 8yt JEHINT 5 +16);

6)3x° - 10xVx +3,xJx =y,3*-10p+3,y,=3.- =

Wl -

3% 10xyx +3=37—10p+3 =3(y—3)(y—%)=(x«/; ~3)(3x 45 ~1).

B) 9 T4vx =5, Vx =39 +dy-Sm=-1 = T;;

Ox+4aVE—5=97 +4y—5=9(+ 1)@—%)=(J}+ 149 Jx — 5.

r)zx]_st; +2,XJ; =Ys2yz_5.)""2,}/|=2, »n= ';—

2x3—5x\/-+2=2y2—5y+2=2(y—2)(y——]—)=(x\/;- 2)2x 45 ).

2935 a)x* — 136 + 36, x° =y, y* - l3y+36 y|—4 y2=9.
X-13x%436=) =1 3y+36=04 )05 1=(x* ~ 4)x* - = (x - 2)x + 2Rx - IKx + 3).

6)—2x°+9x -4.x =y,—2y‘+9y—4,y:=4, »n=

N -

—25+9x* — 4=-2) + 9y — 4 = ~3(y — 4y - = ') =t4-yK2y- N=1-r - 1)

B) ' +20x% - 64, x* =y, —* + 20y — 64, y, = 16,3, = 4.

~x"420x*-64= 2+20y—64-—(y—l6)(y—4)—(16—x o4 )= - +x)x - 2)x + 2);
r15x° -8 + 1,07 =3, 15/ ~ 8y + 1, p, = ?l; 2= ';
1558 +1=15/-8 +1 =150~ —)(y— )= (3y—|x5y—n—(3x’-n(5x’—n

29.36.2) 5% — 12x + 24 = 0; D= 144 — 4-24 = 48; '2“‘/3_6 3.

¥ —12x+24=(x-(0-2V3))(x -6+ 2V3))

4142 ) 12
§ 2

4x2—4x—l=4llx—%-i)[x—-l——2£_‘= (25-1-V2)(2x=1+2),

6) 4 —4x~1=0;D=16-41-41=32; x, =

B X’ - 6x+1=0;D=36-4=32 i, =Gt;ﬁ =322

-6 1="x-3—2\/5)‘x—34-2\/2_')



|2+4J" 3ﬂ/"
8 2

4x’-12xﬂ=4|x-ii—z_)[x 3*“/_] (2x-3+v2)(25-3-42)

A - 12x+T=0;D=144 =— 447 =32,

2

x=5Vx-14 _y’-5y-l4 _(p-TNy+2) _Vx-7
x-20x-8  y-2y-8 (r-Dy+2d) Jr-4
10249 (PN -9 (r-D0x+ Dx—3)fx+3)
-3 X#-2-3  (x-3)x+D)

2x+ll\/;—6_2y2+lly-—6_2(y—_;)(y+6)_ZJ;»I
x+3x—18  y243p-18  (p+6)y-3  Jx-3
“li+13 |

FEE
. X —ax _ x(x? - 4) X

o3P -4 (=R e x4l
X450 -4x~20  xA(x+5)-4(x+5)  x+S)x-2px+2)

2 e3x-10  @x+Nx-2  @x+SHx-2
X -2 165432 x-2)-16x-2)  (x-Qx-4)x+4)

6) =x+4;
¥ —6x+8 (x—4)x-2) w=2)Xx-4

8) £ rx? -lx-4  dxah-x+rl) @x-2(x+2)x+l)
a3y x+D(x+2) {(x+Dx+2)

¥ 3 xe3 Px-3) -y G-Darhx-3

¥ -2x-3 x=Nx+D (x -3k + 1
29.39.x -9x 17=0 X1, X7 — KOpHH
Q) X =R 20xy X -2k Xy =X v )t - Wk =
=9 -2 (-1 =81 +34 =115
6) xtxy +x%5 =Xxyl %y rx3 0= ~17 9=-153
2940352+ 8x - | =0 X1, %2 ~ KODHH
a) x?+xl = xl 20, 427 - 20, =(x v,V -2xx, =
L8V 1) 64 6 70
JEBEERE

29.37. a)

f) =(x-Dx+3 .

=121+4 2 6=169.y, =

Y2 =6

29.38. a)

L)

l.~’ 8] 8
6 - = ‘ = ) e
) Xixy +XXE = XXyl Xy + %g2 3.3, 9

29415 - Q' ~p- 61+ @B~ ) =06, %= 5. %, ~5, = 2p* D -6 =5,

2 -p-1=0D=1+4 2= 9p.—l—;-3- - p,—-%
poBepuM HaiizenHbIe py A p,. ectap= L. 1o x* ~Sx ~ 7 =0

D=25 -4 7 <. "er kopueii
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Ec.rmp=—%,rox2-(% + % —6x-5=0,x"+5x-5=0
D=25+4-5>0,T.c. KODHH €CTh.
3uaunT, HOAXOAHT TOJBKO p; = —% .

29425 - (p+ 1+ (2"~ 9p - 12) =0, x, - x; =21,
XX =2 -9 —12=-21,29* -9+ 9=0,

D=81-4.2 -9=9,p|=27}3—’=3,p2=%.ﬂpoaepm HaHAeHHBIE p) H D,
Ecmp=3,x-4x-21=0,D=16+4.21>0 ecTh KOpHH.
Ecnnp=%,x2—2,5x—21=0,D=6,25+4-21>0ecr5|<opﬂn.

3Hayur, 06a 3HaucHus noaxoaar. OTBCT: % ;3.
29.43. 200" + (P> - 9x - Sp+ 2 =0, x; n—x,.
INMycte p=0,T0rma-9% +2=0,x= % — K€ OXX0AMT.

a2
Myctop#0 2-»p

=xt0=x-x=0,9-p*=0,p,,=%3

Ilposeprv HaliaeHHEIE p) B P!

Ecmi p =3, 63> — 13 =0, ecTh KopHu xz2=# ]63
Ecmp=-3,-6x"+ 17 =0, ecrsxopnur,z—ﬁLJiZ Orteer: % l:,i 167
2944. 202 + 55 +p 1=, m o, P o ooy Loy

xn 2p x

pri=2pp=1,
eccmip=0,5x+1=0,x =—% — HC HOAXOLHT.

Hposepum HaliacHEoOE p.
Ecmup=1,22%+5x+2=0,D=25-4-2.2=9>0, ecTh KODHH,

x = ke =—-1- , X3 ==2, OTBeT: —2;—-1- .
4 2 2
29.45.x7 + (3p - Sy + (3p* ~ 11p- 6)= 0, x +x} =65,

XP +X5= Gy +32)° - 2xpx, = (3p - 5)° - 2(3p° ~ 11p - 6) = 65,
97 -30p+25-6p°+22p+12-65=0,3p" ~ 8p—~28 =0,
D=64+4~3-28=400,P1=8+620=?, p2=-2,

TPOBCPKM HAHACHHDIE ) H Py €CI p = % s X+9x+8=0,

D=81-4.8=49>0, eccTb KOPHH,
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-9+7

0= 2 =_l’x2=_8’

- 2 1143 -
ecmup=-2,x"~1lx+28=0,D=121-4-28 =9> 0 ecTb KOpHH, X| = =17,
x,=4. OtBer: 4, T ipu p =-2; -1, -8, npnp=4£.

29.46. 2x* - 15x +p=0, Xy —Xp= 25
[xl+xz=-l—2 x‘—x2=2,5
2 5
2
5 15 5 5 5
X2+E+X2—‘—2— 2)(2 SXZ-E x|—5+'2-=5,
5. % = -g,p=25. Iposeprrv HafineHHoe p:
Ec.rmp=25,2x2— 15x+25=0,D=225-8-25>0 €CTb KOPHH.
3Hauur, p = 25 — NOAXOAUT. Orteer: 2,50 S mpu p=25.
2947, 2 — 14x +p =0, x = 2,55, {x"”gs"" % =T-x
X2

=25(T-x), x,=17,5-2,5x,3,5x, =175,
x|=5,x2=7—5=2,5-2=x.-x2=—2—,p=20.ﬂposepuMHaﬁ11cunoep:

Ecmup=20,2x"— 14x+20=0,D=196-4-2.20>0, ecTb kopHu.
3Hauwmr, p = 20 — noxxoaut. Orser: 5 u 2 npu p =20.
29.48. a) x+12 ( x-3 9 ) 2 x3 9 _
-9\ 2 +5%-3 9-%) Hx-3x+3) \(x+32x-1) (x-3)(x+3)
x+12 P -6x+9+18-9 X2 (x+3)(x-3)(%-1) _ 2x-1,
x(x 3)(x+3) (x+3)(x—3)(2r ~1) x(x—3)(x+3) x(x+12) '

6)(3(,1—1 9% )15(13 ~60a _ 3a-1 9 )
@—4 32+5a-2) 12a+] (a-2)(a+2) (a+2)(3a-1)]

15a(a® -4) _ 9a2—6a+1—9a2+]8a.15a(a—~2)(a+2)_ 154
12a+1 (a-2)a+2)(3a-1) 12a+1 3a-1"
29.49. ) 24 _ a+l 15a 12 4 a+t
S5a*+a-4 9(Ga-4)) a+7 (a+D(5a—-4) 9(5a 4)
15¢-12 36-a 2_2a-1 3(5a 4) a* +2a-35 __(a=5Ka+7) - 5-a
a+7 9(5a 4)(a+l) a+7 a+{a+7) a+1)a+T) Ha+l)
S@a+4) (Ka-1)_ (2a-77 |_Sa+4) (Xa-h__(a=77 )_5a+4)
a-1 "\ 3a+4 3a2+a-«4J a-1 " 3a+4 (a-D@a+4)) a-1
(a-D(3a+4) S(a+4)3a+4) _ 5(3a+4) 3a+4
%a-1¥-Qa-7" @(Ga-3-2a+7(Ba-3+2a-7) Sa-10 a-2~

6)
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2950. a1 2 _ 4 _3 Xl x|

2+2 xP45x46 a+3 3 3+x
_2xx43)-4-3(x+2) 3 «x 2P +3x-2 3 x

x+2)a+3) 2x-1 x+3 \x+2»(x43‘.2x~lirx~--3
(2x Da+2) 3 x x+3

A+24x+ 3 2r—lrx+3 x+3

©2a [ 4 L 3
a-3 2+t x¥-2x-3 2x+1 3-x
_2xae)a-3)-4  x 3 2x+3x+1  x

3
V=3 +1) 2X+1T3—A_ (x—3)(x-rl\l2x :—l+3 B
_ZaaDxal) 3 X 3 x-3

——— T =1

-3%x-D 2x~1 3-x x-3 x-3 x-3

. 2
2951 a — ) ~ }6 =1, al 4 o -1=0
¥»-"x410 3x-12 WX -2 3(x-20x+2;
ki 16
A-=-5ux-2 (x 2)x+ 2)
P+ 6x + 16x 80— 3(x —4)x-5)= 0
3’ ~ 6"+ 161 — 80 - 3x° + 12x + 15x’ — 60 = 0. 21x* —~ 28x — 140 = 0.
I~4x-20=0.D=16+4 3 20=256.

= —4;|6=2—nocropouum‘i KOpeHb xz———li(2 Orser _10
z 2
6> & 2> 8 _1=0,
2xt 2+ 2 2 -3 9 CX-IN2x+35 x=-3,02x+3;

X -6x - Bx 8- (7 - Ax+ 3Y 2 - 3)=0,
20 —6r - 81+ B- (2¥ — 874 o+ 30~ 12x v D=0, "~ 2~ 1 =0,
#“+-~ =0.x=~] Orger -1
2952,9 W2t 2T __ A 21 NESLI I
2i3-14 2x+3 6x 453 6 (3a-2)2x-3) 2x+3 7(3x-2)
47+ T(x- 1K3x =2y~ (10x ~ SH2x + 3) =,
AT 20 35 1 14-2002 - 4 - 15 =0, x - TSx+ M6 =0.x,=2.x,=T3:
i 4 N 2 2x+ ) 4 . x-2 x4l -
Dx«i?n*(' 6x -4 10.!-15~(Z.1—3)(3.x--2) 2(3x- 21 5(_'2.x-3;
- 50 - 202 - 3) 2(3x- 2K2x~+ 11=0. 40+ 10x* - 35x+ 30 - 126+ 2x + 4=,
2+ 33 '4='0.x:=2.xz l'85
2 . 2 .
2953, 2) 4 zl 2 2x l 13 2x-1
. 6!-4 bxi+5x—-6 4x46 b.x-4 (2x+ 3)3x- 2) 4x+6
2- I+ 6) - 413 - tox- 4) (2~ 1)=0: n--;-,x#-f
J
X - 12+ Ax+4x+6+52- 126 —6x + 8x +4=10;

Ar - 1B ~62=0: 2% -9x-31=0; D=81+4231=329; x, =

"9++/329
s
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8x—-1 x-I 2x+l 8x-1 x-1 2x+1 -
105 —19x+6 10x—4 4x-6° @2x~3)5x~ 2) 2(5x~2) 2(Q2x-3)
4(8x—-H+(x—l)(4x—6)—(2x+1-)(le—4)=0;x-;t%;x;t%;
326 —4+4x —10x+6-20"-2x +4 =0
16x2 +20x +6=0; 8x>— 10x =3 = 0;

6)

D=100-483)=196; x, =21 - 2 _ e nomxoant; x, = 1.
16 2 1
2954, 2) 2x—l + 2x+3 - 24):—1 -
: ¥t -2x-3 x*-2x-8 2x*-6x-8
-1 x+3 ~ 4x-1

G-Mae -Bx+2) 2 D+D)
Ax - x—HE+D+2x+Dx =D+ D—@x - D =-3)x+ D=0,
2% - L =2 — 8) + 2(x + Y% - 9 —(4x — DN(x*~x - 6) =0,
20 O 2B 20 —9x-9)—4x’ xP-dx? & - 24x + 6)= 0,
6x° I+ 10~ 2% 18 18-5x+2x-0=0.x" -Tx-8=0,
1 =8,x,=-1 nocroponuuir kopeHs. Oreer 8
2 . A 3x+1 2 £ ax+1 _
2x2 5 1 & s 2 T 3y T x -D(2x l\ x=-2Xx+D x-Dx+D B
ot (Hx -2)+3xx - 1)}(2x~ l)—(3x* D2x~ tjx 2)=0,
6 x-2)w3x(2F s 0 (3x+(2E 3x 2)=0,
oY 6x 12+6x' 3% 3x- G -2+ 9x% ~3x+6xt2=0,
10x* 10=0x"=1x,- £] nocTOpPOHHHII kKOpCcHb. OTBET: HET KOPHEH.

19,55, a)[ 3 4 . 2x J 3 _x—ll:
x- 3 (x=-3%Xx-2) x-2) 2x+1 9-3x
_3(x—-2)+4+2(x(x—3)‘ 3 A—12  2x* -3x-2 3 ~.\'—lZ_

(x-3)x-2) 2541 9-3x (x—3%r-2) 2x+1 9-3x
@x+D(x-2) 3 x-12_ 3 x-I2 -3 1

(x=3)x-2) 2x+1 T9-3x x-3 Ix-3) x-h 3

2x 1 4 x 3-x
0|5+ Ak
x+3 x-1 (x-D(x+3)) 2x+1 6+2x

_2o-Drx+ -4 2 . 3—x  2x-x-i LI J—x
(x-1)}x+3) 2x+1 6+2x  (x-IMx+3) 2x+1 6-2x
_(2x+x-1)  x 3 Ao X IJ-a _ x+3 1

{(x-1)}x+3) 2x+l 6+2x x+3+2(x+3)._ Ax+3) 2

§ 30. MppanmoHaaLHble YPABHEHHSA
30.1.8) Vx+2 =3;x+2=3%x=7, 6) Vax+1=34x+1=94x=8;x=2;
B) Vr-5=9x-5=81;x=861) VIx-1=3:Tx -1 =9, 7x=10;x = ]—7(1
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302.8) Ve -1=2, 2~ 1=4;x=5,x,,= +5;
6) Va2 45 =34 +5=9, 4 =4 x, ;=2 I
8 Vi-2r =132 = 1,20 =2y xy, =2 1;
r 2 6+5x* =2; 6+ 5x* = 4; 5x° = -2; ner kopHeii

303.2) VA2 +5x-2 =245+ 5x~2=4; 4+ 5x - 6= 0;
-5+11 3

—25+4.4.6=121;x, = 2in=-2
F Br-14-32 = 0,357~ 23x + 14=0;
r=529-4-3-14=361;x1=23;'9—7;xz=§;

B) V2343r-5x2 =3,23 + 3x— 5¥* = 9; Sx? — 3x— 14 =0
[=0+4 5.14=289; %=1 9. = 3217 1y

T oASx2#22x-15=0; 52~ 22— 15=0; D =484 + 20 - 15 = 784;

= 22428 0,6; x, = -5.
10
040 |2 o 2B i 3 x=d,
x-1 x—-1
e R R P
x+3 x+3
B XT3 g XHS e 5= 6ax - 16;63x=21;x=-'-;
4x-1 4x -1 3
X2 g Xt G 0= 2Ty 54 26x =56 5= 22
Ix-6 3x-6 13

30.5. a) i=x+2=0, J5-x = -2, ner KOpHEH, T.K. KBAApaTHBIA KOpEHb
npuHuMae'r anulb HCOTPHHGTCJH:HI:!C SHAYCHHSA,
0) Jr—4 + Jx? -3 =0, Tax kak KBaJApaTHbIH KopeHb Beeraa = 0, To

fVr=4=0 x=4
Cuicrema He UMECT pelicHuii.
Nxt-3=0, x= +\/—
B +3x-1 +1= 0, Vix-1 =-1-mer KOpHEH, aHAJIOMMYHO NYHKTY a);
r) Jx-8+3=J7-x, T.x. xBauparTHslii KOPEHL MMCET CMBICA TONBLKO

x-820;, x2>8
7-x20; x<7

306.3) VIx-4= 5x+2,Tx—4=5x+2,2x=6,x=3.

Tposepka: v21-4 = i5+2 —Bepuo.Oreet: 3;

6) V2x-5=JAx—7 ,2x~S=4x-T7,2x=2,x =1

[posepxa: ﬁx——_5= Vix-17; J=3= V=3 - ne nmeer cmbicaa. OTEET: HeT KOPHCE;

HCOTPHUATC/IbHBIX BbIPAKEHHUMR: { — CHCTEMA HE MMEET PEHICHHIA,



B) VIx+4 = J5x+2 3x+4=5x+2,2x=2,x=1.

Oposepka: V3+4 = /5+2 — Bepuo. Oteet: 1;

r)\/3x—+=x/2x— x+1=2x-3,x=—4

TpoBepka: v—12+1 = ~8—3 - ne umeeT cMbicia. OTBCT: HCT KOpHEH.
30.7.2)x—6/x +8=0; JVx =y,)" —6y+8=0;y,=4, y,=2;

Ve =4, Jx =2;x,=16;x,=4;

6)x—5vx +6=0; Vx =y, )" -5y +6=0,5,=2,5,=3;

\/_ =2, \/; =3x=4x=9,

B)x—TVx +12=0; Vx =y; )’ =Ty +12=0;3=3,5,=4;
V=3, Jx =4:%,=9x,=16

Dx=3Jx +2=0; Vx =y,p -3y +2=0;y,=2,3,=1;

Vr =2, x =Lix,=4,x,=1.

308.a)x+ Vx =30, Vx =y,)? +y~30=0,y,=5,,=-6.

Jx =35, Jx =6 uer Kopiicil. x = 25. Oreer: 25.

6)x—4Vx —12=0, Jx =y, YV —4y—12=0,y,=6,y,=-2,
Jx =6, Jx =-2— ner xopueit. x = 36. Otaet: 36.

B)x+ vx =12, Vx =y,)2+y-12=0,y,=—4,5,=3,

Jx =3, Jx =-4-ner KopHe#t. x = 9. Otger: 9.

NDx—3Jx —18=0, Vx =y,)*-3y—-18=0,y,=6,  y,=-3,
Jx =6, Jx =—3 HeT kopHeil. x = 36. OtBet: 36.

30.9.a) Jx -T =1, Jx =y,y~3y9 -1=0,) —y-20=0.

n=5y=-4, Jx =5, Jx =-4 —uer xopheil.
x =25. Otsger: 25.

o) vr +3=28  r—py+3-B 0243 18=0,
¥y

Vx
—6y2 3, Jx =—6- HC’I‘KOpHeFl;\/-=3,x=9.0TBGTZ9.
a)f =1, Vr=y,y-8 —1=0,)*-y-6=0,
J_

3)’2*—2 J— =3, J_——2 HET KOpHel. x =9, Oreer: 9
r) ‘/; +4=22 Loy yra-Rooyrap-n=o,
x y

n=-8, =4, Jx =-8 —mer KOPHCIA; Jx = 4, x = 16. Orser: 16.

30.10.2) (5x— 1)+ 5x—1 =12, f5x—1 =y,)? +y—12=0,y,=—4,y,=3,
5x-1 =—4—uer KOPHCI; Vox—1 =3,5x-1=9,x=2. Orser: 2.

6) x+3+ 2x+3=2, V2r+3 =y,  +y~2=0,y,=-2,y,= 1,
V2x+3 = -2 — HeT KOPHCIf; J2x+3= 1,2x+3=1,

x=-1.OtBer: —1.
B)(Tx+4)— J7x+4 =42, «/7x,+4 =y, —-y—-42=0,
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3y =Ty =—6. J1x+4 =7, JIx+4 =-6 - Her xopueit:

“"x+4 =49, x= = 45 .Orser: — 45

(12x- D+ J12x— =6. w/le— =p Y +y-6=0.y,=2,py,=-3.
123-1 =2, I2x-1 =3 _ner KopHeii; 12x — 1 =4,
x= 3 OtseT. 3
12 12

30.01.8) V7-3x =x+7.7-3x=x"- Mx +49. X + 1Tx~ 42=0x,=-3.x, = -14
Ilposepka: x; = -3, m =7 - 3 - BepHo.

x;=—14. J7+3 14 =—14 ~ 7 - 10%mu0. OTBET: -3.
6) \/ﬁ—3x+5.3—x=9x2 +25+30x, 9x2 ~ 3lx~ 22 =0.D = 169.
Sl M »

18 - i8 9
Tlposepka: x; = —1. ¥3+1 =5~ 3 - epro.

x;=_2_92_ ’3,,2_92=_£+5—10)KH0 OTser -1

B VIS-3r=1-x I5+3x=1-2x+x2 X -Sx-14=0.x =7.x,=-2
liposepka. x, = 7, 15+ 21 = } - T~ J0XKHO.

a:=-2 NIS-6=1~13 Bepuo Otser: -2

355 =" 2x.34- 5x =49 —4x® - 28x. 4x - 23x+ 15 =0.

: =289.x.=5.x2=i—.

Ipoaepka X, =5. J3a-25="7- 10 - noxHO.

34- 53—7 2 i—aepuo O'rser:%

X = L
4
30.12.2) V8- 2x = x.8—2x=x2.x2*2x—8=0.x|=—4,x2=2.
Hposepka: x; = —4. V8+8 =—4 - 10%H0.

5.=2. J8-4 =2 —pepuo. Orget: 2.
6) Sox=x-155-x=x"+30x+225x+31x+220=0,
D=8ix= ey 5, =220

Ylposepka: x, = ~H, V511 =~11+ 15 - epro.
1.2 =20, J5+20=-20+ 15 - 10%n0 Oter -1
PV 2x =x—6.3+2e=x". 12~ 36,x Mx-33=0.

ll\xz"3
lposepka: x =11, ¥3+22 =11 - 6.- BepHo.
s 3. 346 =3- 6- .1o%HO. Oteer 11

e Sx = Tex 1-5x=49 + 1dx+ x% xt+ 19x + 48 =0.
¥, = -16. x, = -3 Tlposepka. x. =-16. JI-80=7-16 10%HO
x- =-3, \}]1-15=-~3—BCPHO, Orper: -3
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30.13.a) Vx—4+x=6, Vx—4=6-x.

2 2 2 x=8
x—-4=(6-x) x-4=36-12x+x X -13x~40=0
= <> >4 x=5<x=5
6-x20 - x£6 x<6

x<6

6) 5x-3x+4=2; J3x+4 =5x-2,
[3x+4=(5x~2) {3.\-+4 =25x7~20x+4
< <<

Isx-220 x20,4
x=0
{25x2 -23x=0 23 23
<< X —<D X =—
x20,4 25 25
x20,4
B) VSx+1+1=2x; Sx+1=2x-1,
x=0
—Ax? 2_Qy =
sxal=(2x—1 Sx+1=4x"-4x+1 4x°-9x=0 x=2 9
< 1 <> i = 4O x==
2x-120 x>~ xX=— 4
2 2 1
xX2—

r) V7I-3x=x-3;
{7 3x = (x—3) {7 ~3x = x? ~6x+9

x-3=0 x=>3

{x' -3x+2=0 [ .
- HET pemcuuu.
x>23

30.04.a) Vx+1=2ux-2=1;x=3, J3+1 =2, 2=2 - 3nauwr,
x =3 — o01WMif KOpEeHS, T.C. yPaBHEHHA PABHOCUIBHEL;

6) V2x+l =3 ux? = 16; x =4, x;, = -4, x, = -4 — ne asaserca kopaem I
ypaBHCHUS. 3HAYUT, YPABHEHNSA HE PaBIOCUIIBHBI;

B) V5-x=3ux*=16x =4, x, =4, x, = 4 — ne sensercs KopHem I
YPaBHCHUA. 3HAYMT, HCT.

r) Br+a=5u2(x-3)=15-x:2x-6=15-x,3x=21,x=7,

PT+d4=5- BepHo. T.c. ypaBHECHUS PaBHOCHILHEL.

30.15. a) Jxt1=3ux*-Tx-8=0;x+1 =9,

I ypaBuenne umeer |1 kopens, a Il — 2 kopusa. 3naunt, HeT;
6)\/;=x—2uxz=5x—4;x2-5x+4=0,x,=4, x =1,

xz =1 — ue sBngerca kopreM | ypapHcHuA. SHAYHT, HET;

B) \7-x =-2 - ner kopueii n x* +4x + 8 =0,

D =16 —4 - 8 <0 — Her kopueit. 3naurT, ja;
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r) Vax+1 =x-1 Hx*—-12x+36=0; x=6,4x+1=x*-2x+1,
X -6x=0,x=0,x =6, x, =0 — nocroponnuit xopcus. T.c. ypasn
PaBHOCHALHBL

30.16.8) VAx+3= Vax? +5x—2 , dx+3 =4 + 5x~2, 4P +x -5 =0,
D=1+4.5.4=81,x = 22 >

=lLx=--.
Tiposcpra: x, = 1, V4+3 = J4+5-2 — epHo.

4

6) V6x2—2x+1= Br+2, 662 = 2x+1=3x+2, 65> - 5x — 1 =0,
D=25+4-6=49,x= 2 = =1
12 6

“lposepka: x; = 1, J6-2+1=3+2 - BEPHO.
Ay=-— l, \/-l—+l+l = \/—%+2 — BEpHO. OTBe’l‘:——;-; 1.

6 V6 3
S B3 = rtax41, 8 -3 = +ax + L, - Ax +4=0,x=2.
poscpka: V16-3 = J4¥8+1 — pepuo. Oreer: 2.
Y V2x% +3x-1= V5x—1, 2% +3x— 1=5x- 1, 2% - 2x = 0,
- =0,x=1
[posepxka: x, = 0, J=1= J21 = noxwo.
x =1, V2+3-1=5-1 ~ BepHO. OtseT: 1.
30.17.2) Vx?+2x+5= it -3x+10, X+ 2x + 5 =x* — 3x + 10,
Sx=5,x=1
Mposepka: V1+2+5 = /1-3+10 - Bepro. Otser: 1.
6 Vsx?-3x+l=3xt-4x+2, 500 -3+ 1=3x"~4x +2,

N . 1 1
2 4x-1=0,#+ % - —=0,x=-1, X= .
¥ ¥ryTaoem )
[Tposepka: x; =~1, 5+3+1 = 4/3+4+2 — BepHO.
1 [53 J3 1
= = J=—=—+1= |==2+2 -~ Bepuo. Orser: -1; —.
X3 3 L 5 p BepH 5
B) Vix2+5x—1= Y2x2+2x-3, 3% + Sx— 1 = 2¢% + 2x =3,
X+3x+2=0,x,=-2, x;=-1.

"IpoBepka: x; =2, +/3:4-10-1= y2-4-4-3 — BepHo.

x,==1, 3=5-1= J2-2-3 - noxno. Orser: 2.

r) V6x? +x+5= Vet -x-1,6°0 +x+5=x-x-1,5¢+ 2+ 6 =0,
D=4-4 5-6<0- ner kopueii. OTBeT: HET KOpHEH.

30.18.2) V22 +3x+l=x+ 1, 2% +Ix + 1 =X + 2x + 1, a7 +x =0,
x=0,x,=-1,
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Hposepra: x; =0, Ji=1-nepuo.

x=-1, y2=3+1==1+1-pepuo. Otser:-1;0.

6) V5x? —3x+2=x-3,5° - 3x+2=x - 6x 49,4 +3x - 7=0,
D=9+4-4.7=121,x,= =311~ !

=1,x=—.
S

Nposepxa: x; =1, ¥5-3+2 =1 -3 — noxkHo.

2
Xy = —% s 5(——%) +3-%+ 2= —% ~3 ~ noxHo. OTBET: HCT KOpHEH

By Vit x+l=x+2, X +x+1=x +4x+4,3x=-3.x=-1
[posepxa: V-1+1=2-1~ pepiro. OTBeT: ~1.

D) 32 +x+70=x—5,3x +x+ 70 =x% - 10x + 25,

2%+ 1x+45=0,D =121 -8 - 45 < 0 —'HeT KopHEii.

30.19. a) Vree1=2+ Jx-19 x+1=4+4Jx-19+x~19, 16 =4 Jx-19,
16=x-19,x=35.

Hposepxa: V35+1 =2+ 35-19 —mpepno. Orser: 35.
6) Vx+8= V19 -Lx+8=Tx+9+1-2J7x+9 ,2J7x+9 =6x+2,
VIx+9 =3+ L Tx+9=9+6x +1,%* - x -8 =0,

Mposepka: x; =1, ii8=JT+9-1- BEPHO.

x2=——§-, J--§+9= J—¥+9-— 1 - nox#o. Otset: 1.

B) Vi-13=Jx+8 ~3,x—13=x+8+9-6Jx+8, 6Jx+8 =30,
J5+8 =5,x+8=25x=17.

[posepka: N7-13=17+8 -3 — BepHo. Otsert: 17,
DVirs=1+yx2,3x-5=1+25-2 +x-2,2x-4=2x-2,
x-2=Jx-2,-Ax+4=x-2,x-5x+6=0,x,=3, x,=2.
INposepxka: x; =3, V9-5=1+ 32 - Bepno.

X=2, \/'675- =1 + 0 - Bepuo. Orser: 2; 3.

3020.2) Vis—x + 3-x =6, Vi5-x =6-3-x, 15-4=36-123-x +3-x,
123°x =24, V3-x =2,3-x=4,x=-1.

Iposepxa: V16 + J4 = 6 - Bepuo. Otaer: ~1.

6) V3x+7 — Va+l =2, xr7 =2+x+1,3x+ T=4+4 51 +x+1,
+2=4xrl,x+1=25+1, % +2x+ 1 —4x-4=0,x-2x~3 =0,
x =3, x=-L

Mposepka: x; =3, b7 - V4 = 2 — BEpHO.
x;=-1;2 =2 —Bepno. Oreer:-1; 3.
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B) Vx—1 — J6—-x =1, Jx—-1 = [+6-x,
x-1=1+2J6-x +6—.x,2x—8~2J6—x,x—4=J6—x.

X-8x+16=6-xx*-Tx+10=0,x =5, x;=2.

IlpoBepka: x; =5,2 -1 =1 — BepHo. :

X3=2, 1 -2=1-noxuo. Orset: 5

DVr-2 + x+3=2,x-2=4+x+3-4Jx+3,4Jx+3 =9,
81

x—3=—,x= 3 INpoeepxa: l+-9— = 2 — jjoxno. OTBET: HET KOpHEH
16 16 4 4

3021, 2) Va-2x + J2+x =242 . Ja~2x =242 - 2 +x,

4-2%x=8+2+x-4 2 21+x,42 2vx=3x+6.
32(2+x)—9x2+36+36x,9x2+4x—28=0,D=l6+4 9.28 =327

- -4+32 14
X = = =

Mposepxa: x, = — J4 2 ﬂ + ‘fz =22 — BepHo.

X3=-2, J4+4 +0=2\/§ ~ sepro. Orrer: -2; %
6) Vx+7 = V3x+1 - Vx+2 ,x+7=3x+19 +x+2—2\/(3x+l9)(x+2 s
24327 +25x+ 38 = 3x + 14, 1252 + 100x + 152 - 9x* — 196 — 84x = 0,

3 4 16x—44 =0, D=256 4 12 44 =282, y, = 10128 2,x2=—-233

ITposepka: x, =2, 3 =5 - 2 — BepHo.

Xy = —~23£ — JIOXKHO, TAK KaK 1,—-232+ 7= 1’—%— — He cymecryer. Oraert: 2.

B) VAx i1+ Vx-4=2x ,3x+ 1 +x-4+243x2 ~11x—4 = 4x,

24322 11x—4=3, 12 - 44x = 16 -9 =0, 12x* — 44x 25 =0, D = 562,
44+56 25 1

L, X,

24 6 - 2
Mposepxa: x| = 2—65 — BCPHO; xz——% — noxno. Oreer: 365-

vx=2+ Vx+3= Vox-11,x=2+x+43+2Vx?+x-6=6x-11,
IV +x—6=4dx - 12, YxP4x-6 =2x - 6;x* +x— 6 = 4x* — 24x + 30,

W —25x+42=0,D=11%x,= Bt g =7
. 6 3

Mposepka: x; = 6 — BepHo, X; = % — aoxuo. OrpeT: 6.
30.22.2) Vx+1— V9-x=2x-12 ,x+ 1 +9—x—2 Jx+1)9-x) =2x 12,

2J(x+1)(9-x) =-2x +22, x> + 8 + 9 =121 -22x + X°,

2% —30x + 112 =0, x* ~ 155 + 56 =0,
D=1,x=8,x.=7.

X =
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Mposepka: x|, = 8 — BepHO, x, = 7 — BepHO. OTBeT: 7: 8. '

6) Jx+1+ Jax+13= Six+12,
T4+ 13 +2Vax +17x+13 =3x + 12, 2V4x? +17x+13 =-2x - 2,

4x2 1 Tx+13 == (x+ 1), 43 +17x + 13 —x" - 2x - 1 =0,
I 15x+12=0,x*+ 5x+4=0,x, =4, x3=—1
[ipomepka: x, = —4 — noXHO, Xx; =—|1 — Bepno. OTeeT: 1.

B) V2x+5 +\ox+6 =/12x+25 , 2x+5 + 5x+ 6 +2,/(2x + 5)(5x+6) = 12x + 25.

Wi052+37x~30 = 5x + 14, 40x% + 148x + 120 = 25x* + 196 + 140x,
15x2 + 8x - 76 = 0, D = 64 + 4560 = 4624 = 687,
—8x68 38

X =2, Xy =
30 275

X2 =

38 o
X = T NOCTOPOHHUA KOPEHb, T.K. He BxoauT B O3 ypasHeuus:

J2x+520 6
!5x4620 =>xz-— Oreer: 2.
12x 12520 3

WV2x+3  JA-x= YT-x . 2x+3+4-x -2 JQx+NA-x)=T=1x.
= V2 sa-12 . =2+ 5x+ 12,357 = 5x - 12=0.

D=25+4 3:.12=13%x= - =3, x=——

[Tposcpxka: x; = 3 — sepHO, x2=—:;- - noxno.  Oteer: 3.
3023, a) 2+ 1)+ 22 1= 1S, YxP + 1=y )2 + 2y — 15 = 0.
n=-5.3,=3 x2+i=—5—uc“r|<opﬂcﬁ \/x2+ =3, x"+l=9,x2=8,x,,2=i2\/§
6) Vx-2 - 2=0, Jx- —-—+2 0.
Jx—* I
P+-3=0y=3.,=1
Vx =2 = -3 —uert xopueit. Jx=2=1. x=3 Orser: 3.
B)2° —9) ~3vx?-9 ~5=0, Vx*-9=y,27+3y-5=0,

-3+7 b]
D=9+4.2.5=49,y= 2 =y, y,=-2,
bg! 3 Y2 3
¥&? 9=1, x2—9=--; ~ et kopHe#, x2 =10, x,, =+10 Orser: +10
Vx 1-2_Nx-1-6 L.:y_—(_’
x=1- Jx 1-7 -4 y-

y2-9y+l4—y - 10y +24.y=10.

Jr-1=10,x =101
Otser: 101
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3024.2) 3“ ,’:" 3“ +—~25 0,
x+2

Y-25+1=0,y= 2}’2“'5

3"+§ =2,3x+2=8x~12, 5x= 14, x, —%

2x -

3"” =l 2x—3=12x+8, 10x=-11,x,= 1,1

6)3"——25 3,’1—— .
' 1
—— =y, 3y-2,5=3—’
x-1 y

3 -2,5y-3=0, 6 —5y—-6=0,
D=25+4.6. 6—'169

S5+3_3  __ _* =2 =-Z< — ger kopueit
nTpoo 2 \J \‘ Pas:

-i-—-g— ,4x=9x -9, 5x= 9x~—OTB€T§

2 { f2x+ _l_ _____0
2x+ x-1 2x+ y

3 -10y+3=0,
D=100-4 3 3=64,

10+8 1

= =3) ==y
M 3 2= 3

’ =3, x~-1=18x+9,17x =-10, x——!g,
2x+ 17

x-1 =.l_,9x_9=2x+1,7x=10,x=!)-. O'rBe'r:——lp-;m<
241 3 7 77

4
43——""[x 3, rx =Y, — — —3=0’
) ( V3x-1 Va1 7 y d

Y -3y+4=0,"+3y-4=0,

yl=—4aJ’2=l:
x X
’ = —4 — HeT KOpHeii, J-——— =1L,3x-1=xz
3x-1 Ix-1
x=1,x= l
2
1
OtBeT: —.
2



JIOMAUIHAA KOHTPOJLHAA padoTa Ne 4

Bapaant 1
: 7
2.6 7 20-Dx+)
R 2" 2*7. p —9544.2.7=81,
x“—-8x+7 x-DEx-7) x-7 .
-5+9 7

X = =lL,n=-—;
! " 2773

2.)2(x+4)-x(x-5)=T(x~8),2x + 8—x2+5x=7x—56,x2=64,x,_3=i8,
6) t=x"20;64+1-1=0;

D=1-46(-1)=25; 1, = 55;x2=:=%;x=¢7‘;.

3. 6%~ 2kx + k - 3 = 0, Tak Kak YpaBHEHHE MMCET TOJBLKO OgUH KOPEHb, TO
D=0.D=4R-4(k-3)=4KF -4+ 12=0,7 - k+3=0,

Dy =1-4.3 <0 - ner xopueii. Yro # rpeGosanocs y1oKazars,

2
LI I -2, 1 +( 1 )=2’
3+l 9x2 +6x+1 3x+1 \3x+1

1 1 1
=y Pt y-2=0, 9= -2 y,= 1, ——=-2, -6x-2=1, 65 =-3, x = -~
e Yt nEEERTh A 2

=1,3x+1=1,x=0. Oreer: -0,5; 0.

In+l

5. I aran: Ilycte x kM/4 — nepBuusas ckopocts. Torga: (x + 12)km/4 — HoBas
300 300

CKOOCTS, —— 4 K — n 4 — BpeMs Ha A0pory Tyaa B o6parHo.
x x

Tak kak Ha nyTs 00parHo aBTOOGYyC 3aTpaTin Ha 50 MUH. MEHbIUE, MONYHACM
300 + 5 _ 300

x+12 6 X

iloram —0— + L 908 0 360x + 52 + 12x - 360x - 4320 =0,
x+12 6 x
X+ 12x-4320=0,x,,=—6 + 36+4320 =6 £ 66, x, = 60, X, =-T72.

I1_oran; SIcHO, YTO MOINXOAMT TOJBKO TIEpBOEC 3HAHCHME, T.6 60 xM/f4 ~-
nepBoHaYaNbHas CkopecTs. OTBeT: 60 knv/u.
6.2x* - 9x— 12 =0, X, X2 — KOPHH.

a) xix, + X037 = xx (4% )= —%—-%: =27
2 81
N = 6 20
6) iz_+ic__xzz+xlz_(xz+xl)‘—2xlx1 _(2) +2 4 +12_ 129 43
Xi X2 X <Xy XX -6 -6 24 8 ?

B) X +33 = (r + X000 — X +X3) = (x; ¢ »\'2)(()(1 +x;)? "3xlxz) =
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_9 (81 J 9 81+72 9-153 1377
=] —=4+3.6]==" = =

4 2 4 2.4 8
1.+ (E-3t-11)x+6:=0, X tx=1,
n+x=—2+3t+11=1,£-3t-10=0, H=35 f=-2
TposepuM RaliicHHbIC ) B 1: eCan ) =5, To X —x + 30 =0,
D=1-4.30 <0 Her xopHeil, T.e. p =5 — He noaxoauT
Ecnut,=-2, 70X —x—12=0,x, =4,x, =-3.
OTBET: NpH £ =-2;
x=4;x,=-3.

8.x-1= \/2x2—3x—5,x2—2x+1=2x2—3x—5,x2~x—6=0.

X = 3. Xy = -2

Tposepka: x; =3, - 2= 9-9-5 - BepHo.

X3 =-2, -3 =42-4+6-5 — noxno. Oteer: 3
Bapuant 2

x+9x+8  (x+8)(x+1)  x+8
C 3 = =
3x +8x+5 3(.x+l)(.x1‘751‘/ 3x+5

,D=64-4-3-5=a.

-8+2 5
= Sl Xy =T —=—,
6 3
2. ax(x+3)-4x-5N=T(x+4)-8,x*+3x—4x+20-Tx—-28+8=0.
.1‘2—81'=0,X| =0,.x2=8:

V2 -9 +4=0,x"=y,2 -9 +4=0,

D=81—4-2-4=49,y,=-9—:l =4,yz=§.

el
2

_ _ 1
X252, x34=% Nk

3. %% — 2o+ 2k + 3 = 0. Tak kak YPaBHCHHE HMEET TONLKO OAUH KOPEHL. TO

D=0.D=4k%-a(2k+3)=0,k - 2k-3=0,k =3. K =-1,
g b 13x-4 -4, 1 _ 13x-4 4=0.
2x-1 4x*-4a+) 2x~} 4x%-ax+]

2-1-13x+4-42x- 1P =0.-11x+3 - 44x’ -~ 4x+ 1) =0,
~Tix+3-16x*+ 16x- 4=0, 168 - Sx + 1 = 0,

D=125-4 16< 0~ ner KOpHe#t.

OTBeT: HET KOpHEH.

5. 1 oran: ITycTh x KM/Y — CTApas CKOPOCTh.

Torpa. (x + 10)km/u ~ HOBas CKOPOCTD. 25—!! " —ﬂ-q - BpeMmia
x x+10

ABHIKCHHAA NO CTApOMY H HOBOMY pacnHCaHHAM.
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Tak xak BpeMs JBUXKEHHA MO HOBOMY pacimucaHHi0 McHbuie Ha 40 MHH.,

325 2 325
no.Iyuaem + S =22
x+10 3 x
oman: 2+ 2 22 _ 0 9755 + 247 + 20x — 975x — 9750 = 0,
x+10 3 X
4+ 10x—4875=0,x;, =~5 +J25+4875=-5£ 70,
Xy =65, X2=—75.

11 sran: SlcHo. 4TO MOAXOAMT TOMbKO MepBOe 3tiauenue. [.c. HOBas CKopocTb

pasHa 65 + 10 =75 (km/u). Otser 75 kM/u.

6.3x" ~4x--1=0, x,xz=——l-.x.-'-)r2=i
3 3
14 4
2 2
Q) 2 anrx xF = ax(x X)) = ——— e
X Xy Xy 1 X2 (¥ + Xz 33 9
t6 2
6 %2 X_R+x _GAxn)’ -2 93 16+6 22
X X, XX xxs 1 3 37

3
3 3 2 2 2
8) X{ v X3 =/xl +X2}(.X| =X\ X+ X3 1 =X+ Xa I((.xl +X3) —3.X1.Xz) =

- 4.,"°+-2)_i.22_'_%.

3.9 9) 39 277
T+ (b= I+ (B -k+8)=0. x x,=10.
0=K-k+8K-k-2=0.k=2. k=-
Tposepum naiinenusic &, u k,.
Eemk, =2. Tox* +Tx+10=0,
D=49-4 10=9.

_ -7+3
\ =

2

ecmk=-l.tox*=5x+10=0.
D=25-4 10 <0 - ner xopuei.
t.8. k; — He MOXXOAUT Oteer: -Su-2npu k=2,

8, Vxl+dx+3=2x+1.

A3 +3 =4 +dx -~ 1. 3% v x-2=0,D=1+4.2.3=25,

:"'2,X2 =-35.

1+5 2
X, = =—,x2=._r|_
6 3 o
fTposepka” x- = —% F-+5'9 =3, i
K} 9 3
9 - .
— = — — BCPHO,
;3 %P

Xy =~1. Jl-3f =-2 + | — g0xnu0. OTBET: % .



Cxasa 5. HEPABEHCTBA

§ 31. CoiicTBa YHCIOBBIX HEPABEHCTB

31.1.a) 5,6 > 5,56, 6) 2,4 <-2,39;
B) 6,79 <6,8; r)—0,1>-0,11,
312.a) -2 2,
5 7
6)2“_5_’_3._2=.27—-.2_0=-7_>0’3Haq“1~,3>§_;
4 9" 4 9 36 36 4 9
7 9 7 9 91-99 7 9
B) — U —, ——-—= <0, sHauuT, — < —
11 13 11 13 13-11 11 13
r)-—6- w-i -8 _ (—1)=-—-6-+ 1 -18+17 <0, 3ua-m'r,——6— L
17 3 17 3 17 3 173 17 3
31.3.a3) 2- <0,4];5)—-2% <2,2;8)-1,7 >-—1%;
r) — u 0,25, L 24-25 < (0, 3HAYHUT, i <0,25.
25 25 4 100 25

314.2) 04> -;7;

5 -
6)-1= u—l,82,—l£—(—1,82) __._.;.E%__.l_l 91 _-550+546 <0,
6 6 6 100 6 50 6-50

3HAYAUT, —1 % <-1,82;

9)2,561-[2 ,2,56— 2———056——-‘—4-1—1—54—'33 <0,

1 25 1 25-11

3HauMUT, 2,56 <2 —l :

1 1 13 1 _ -117+100
0,13u——,-0,13-| —|=0,13+ - =—— + —= ——— <0,
i noge ( 9) 9 100 9 900 -
3HauyT, 0,13 <—%.
315.
a)3,7+1,02<4,26 + 0,5, 6)-3,1+3,5>2,1-2,59,
4,72 < 4,76, 0.4 >-0,49;
B)5,9-1,45<28+19, r)7,31-2,33 <3,11 + 1,88,
4,45 <47, 4,98 <4,99.
31.6.
a)_].+2<|l’1<.§., 6)_]2<_3_3’ ..l...l. :.g.:.,’.
2 3 56 5 4 S’ 6 20
1 1 1 2 1 1
2-<1— +1—; -2 2 <2
By <lg*ly r s 2
31.7.
a) (-121)*>0; 6) (-3,41)' <0;
B) (0, 574)“>0 r) (-9,85)' <0.
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3138.
a) —%-/—45,14) >0;

B -1,7: (-E) >,
91

319,

31.10.
a)a+b>ab,

B) -I-c—;—1<3(k—1);
3111

a)i—s> i;

s
B) K2 — 2 < 2(k+I);
31.12.

a)a < b,-5a >-5b;

B)a<b,0,1a<(,1b;

31.13.
a)a<b,a-4<b-4,
Ba<b,a+18<bh+148;
31.14.

aym+12<n+12, m<n;
B)-03-m>-03-n,-m>-n,
m<n;

31.15.

a) Sx < 3x,5x-3x<0,
2x<0,x<0;
B)9x>2x,9%x-2x> 0,
Tx>0,x>0;

31.16.

a)m>n,

~Tm <~Tn

(no ceoiicrey 3),;
B)m>n,

m n

7 > y (ro coiicTy 3);
31.17. :
a)a-8>b~8,a>b; na.
B)12—a>12-b,-a>-b,
a<b; ner

6)~2%-54.235<0;

6
r) —-(-21,489)<0.
) T ( )<

6)2,35 - 2% =235-225>0;

4 3 -28+433
N——+=—= >
1 7 77
6) m* <n;
r)3p>p.

G)m+nl<m-n

D an+1)2@#+1)7

6)a<b, ?—<£;
6 6

rya<hb, -£>—-l?-,
7 7

6)a<ba+73<b+73;
r)a<b,a-125<b-125.

6)3,5-m>35-n-m>-n,m<n;

r149+m<49+n,
m<n.

6) dx <4x,4x+4x >0,
8x>0,x>0; '
r)—45x>-3x,45x-3x <0,
42x<0,x<0.

0)m>n,

—m > —n (1o ceoficTy 3),

1-m > 1-n (no cBoiicTBY 2);
m>n,

5m > 5n (no csoiictBy 3),
Sm+13>5n+13(no ceoiicTBy 2).

6) 3a>3b,a> b; na.

a_ b
—>—,a>b. na.
r)7>7 a it



31.18.
N2-x>2-y.x>-p,x<y;na

6)-3.,5x >-3.5y,x>yx <y, na

o) 4l +x<4l+yx<y ma )—28>—28’x Y- na
31.19.9,.b,c,d> 0, a>b, d<b, c>a.

I 1t 11t | A I B |
Te —<—=, —=>—, —<—,3HAYUT, —<—< —< —

a b d b c a c a b d
31.20. .
a)yt3>5u8>1, 6)-1,5<-02u35>2,
13+8>5+1 1,5>02u3.5>2,
21>6, 1,5+35>02+2,5>2.2,

8)19>12u3,5>2.
19+35>12+2,255>14.
3i.21.

4)5>2n-3<1,
5>2u3>-1,
i+3>2-1,8>1;
8¥02<3u28>17.
02>-3u28>17.
02+28>-3+1.7.26>-13.
31.22.

aja>2,3a>2 3,3a>6;
8'a>2,05a>0,5-2,05a>1,

31.23.
aAm<4)5, ﬂ<-4—'§, m
5 5

3)m<4,5,—-’£—<£_ E-<3.
LS L5 LS

31.24.
)b>0,5,2b>1,
Wh+4>1+4,20+4>5:
81 b >0,5.4,5b>2,25,
4.5b-3,25 > 2,25 - 3,25.
156-325> -1,
31.25.

3 n 2 1

ayn<-3; —<——'—+~—
7 77 7 7

8)n<-3;

r, 3. 3 33
2 225 2 5°
n 3.4

5 10

31.26.

aa>2,b>3

3g~>6,5b>15;
Ja+5h>6+ 15 3a+5h>2I
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rN-0,1<in-28<4,
0,1-28<1i+4,-29<5

6)7,5<11,7u—-4,7>-58.
75<11,7u4.7<5.8,
75+47<11.7+58,122<175,
r-3,9>-72n6,5<14,7.
39<72u6,5< 147,
39+65<72+14.7.104<219

6)a>2,-2a<-2-2,2a<-4,
Y a>2, -1 5a<-15-2,-15a<-3

m 4,5 m

OIm<45 —— >-——=,  ——>-=L5.
3 3 3
rym <475,
__”'__>__4i M50
0.09 0.09°  0.09

6)b>05.-6b<-3.
6b+8<-3+8.-6b+8<35:
rib >0,5.-7b<-3,5,
7b-2<-35-2,
Tb-2<-55

G)a~2b,b<c.
a<b 2b<2c,
9<2¢ 2a- 4c



B)a>3,b>5

2a>64b>20;
2a+4b>6+20; 2a + 45 >26;
31.27.

a)a>3,b>5;

ab>3.5,

ab > 15. OTBeT: BEpHO.
Bja>4;7x.4>0,a>0

a' > 4% a*> 16

OTBeT: BEpHO.
31.28.
a)a>1.6a>6,

TK.a>0,T0 6—a>£’-;6>-6-
a a a

OrseT: 1a.

15
B) a < 5; nepaeeHcTBO — > 3.
Q

HE BCPHO, T.K, a MOkeT ObITh < 0.

OTacT HeT

31.29,

a)k>3,1>17,

2k >6,31>2). 2k+31>27
B)k>3,1>7.
£>3.15/>105;

A+ 1,50> 13,5,

31.30.

ayp>2,5<9,

p>2-2s>-10; p-25> -8
Bjp>2,5<5;4s<20,
-2p<—4,45-2p<16
31.31.

ajm>l.n>4

m+n>S5,

m+nrn+4>9;
B)m>1,n>4:-2m<-2,
-5n<-20;-2m - 5n < =22,
3-2m~-5n<-19,

31.32.
a)x>06,y<12;
x>6,-2y>-24,

x-2p>-18;x-5~-2y>-23;
BjX>6,y<12;

5x > 30, >-12.
S5x~-y>18;5x- y+10>28;
31.33.
a)a=3,b=8,a<5<b
B)a=-25b=78,a<6<b;

razsh bz2c
3a 2 156, 156 2 30c;
3a 2 30c.

60)a<2,b<3

HE BEPHO, T.K. a ¥ & MOryT OnITh <0
OtBer HE BepHO.

rja<é,

HC BEPHO, T.K. & MOXeT OBITE < (.
Oreer He BEpHO.

0) a < 2; HepaBeHCTBO 3 >2
a

HEBEPHO, T.K. a MoXeT 6bITh < 0
Orser: HeT.
rja>?,1e.a>0;

i>I.Z <l;—li<2.
a a a a
OTseT na
6)k>3,1>7,

—k <=3, < -7, k- 1<=10;
nNk>3.1>17.

4k <-12,-5¢<-35:
—4k—-51<-47.

G)p>2,5<3;
Bp<-6,5<5:5—-3p<-]
r)p>2,5<5;3p>6,
—6s > -30; 3p— 65 >-24.

6)m>1,n>4;3m<-3,
-4n<-16;-41—-3m<-19:
12—-4n- 3m <--T;
rm>1,n>4,
Tm>7,6n>24;Tm+on> 31,
Im+6n+1>32

6)x>6,y<12,

-2x < -12, 3y < 36,
2x+3y<24;14-2x+3y <38,
F)x>6,y< 12,

4x > 24. -3y > 35,
4x-3y>-12;16+4x-3y>4

6)a=-5,b=-3;a<-4<b
rfa=-6,b=-2;a<-3<b



31.34,

a)10<a <16, ' 6)10<a<16,
0,5-10<0,52<0,5 - 16; -6<a-16<0;
5<0,5a<38,
8) 10<a<16,-16 <-a <-10; r) 10 <a<16;20<2a <32,
48 < -3 <-30; 21 <2q+1<33.
3135,
8)2,6 < 7 <2.7. 6)2,6 <7 <2,7;
52<247 <54; 5,2<2J7 <5,4;7,2<2+27 <74,
8)2,6 < V7 <2,7; 126<7 <27
2,7 <=7 <-2.6; -2,7<-~[7 <-2,6; 0,3<3-/7 <0,4
31.36.
a) 6,1 < 8 + 11 <63, 6)-3,4 <-+11 <-33,
-0,6 < 8 — Il <-0,4;
8) 6,6 <211 <6,8; r)84<3v8 <8,7;
9,4< 8 +21 <9.7; 34 <1 <33
5<348 - J11 <54.
3137,
1 5 1 1

2<—a<—; 6)-l<—=b<-—;
N2<gass ) 2°°73
3<%a+b<4,5; 7<a—%b<9,5;
8)8<ab<20 rpl<b<2;

L TP APET

2 b b
3138.a>b+3, b+ 1>7,b+1+2>T7+2,b+3>9,
a>b+3,b+3>9, 3uaunr, a > 9, uto 1 TpeOBAROCH 1OKA3ATh.
3139.2)3(x + 1) +x - 42+ x) =3x + 3 + x - 8 - 4x = -5 <0, 3nauuT,
3x+1)+x<4Q2 +x)

6)m(m+n) mn=m* + mn - mn=n’ > 0, 3naunt, m(m + n) > mn;

B) 2 - 6y+l—2y(y 3)=p -6y +1-22+6y=1>0,

3maunT, 2)° - 6y + 1 > 2y — 3);

8) bl 2 1) 2P 1= P4 150, spiaunT, ¢ — > 24" - 1
340 )2+ 2+ = (x + )P 20
6)9m2+6mn—(—nz)=9mz+6mn+n2=(3m+n)220,

3uauut, 9m* + 6mn > —n’;

B)2pq—(p +q)=-(p’ 2pq+q) ~(p - g)* <0, 3uaunt, 2pg < p* + ¢,
1) 4c* + 94 — 12¢d = (2c - 3d)* 2 0, 3uanur, 4 +9d2> 12cd.

31.41.2) 2x — (2(x - 4) - a%) = 2x — (2 - 8 — @’} = 8 + 47 > 0, 3mawwmT, 2x > (x4}~ o7,
6)z(z+1)+5-(1-32)=22+z+4 +3z=(z+ 2)? 2 0, 3uauur,
z{z+1)+521-3z

B4 -3y-9(0-1)=4-3y—9y+9=(2y-3)> 20, 3uauuT, 47 - 3y 29y - 1\
r) {+5)-3—(3-4)=C+5¢-3e+ 1=(1+1)%20, 3HAYHT, i+ 5) 323¢t-4
3142.a) (x + Yx—4) - (x + 2)x - S)=x* - Ix -4 —x* + 3x + 10 = 6>0
3paunt, (x + 1{x - 4) > (x + 2}(x - 35);
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O)(r-3)-DH-(t-DE+2)=F+1-12-F -t +2=-10<0,

3HauuT, (1-3)(t—-4) <(t- 1)t +2),

B)(@a+2)a+6)-(a+5K a+3)=a’+8a+12-a"-8a—-15=-3 <0,

3Hauut, (@ +2)(a + 6) < (a + 5)(a +3);

1) (b-6)b+2)~(b=3)b-1)=b"-4b—12 ~b* +4b -3 = -15 <0, 3uauuT,
(b-6)b+2)<(b-3)Xb-1).

31.43.2) (7 +2dX7-2d) - (49 —d(4d + 1)) =49 - 4P - 49+ Ad + d=d < 0,
3uaunT, (7 + 2d)7 - 2d) <49 —d(4d + 1),
6)(29-3)g-3)~(g—-1Xg-8)=2¢"-99+9-¢"+99-8=4"+1>0,
awau, (29 - 3)g—3) > (g = 1)g - 8).

2 2 2 2_ a2 2 9
3144.2) £ th g xb2ab_(a-h) >0, snaunr, & +b 21,
2ab 2ab 2ab 2ab
2 2
6) 25 + L a0y=25r+ L g0 BIHIOTAT_ (5Pl
r r » ;

suauut, 25r + 1 <-10;
r

9 g Y-y +9_ =¥
y y

2 2
Nn+ 1 -8)=n+ 16 yg=rx8nt16 _(n+d)
n n n n

B)y+ 2 0, 3uauur, y + 2 26;
y

<, 3uaqur, n + 16— <-8
n

2, 2 2

31.45.a) _;_7+_q__2=p+q 2pq=(p 2) < 0, 3HAUMT, 2,4 <2;
q9 P pPq P9 q p

_m’+2mn+n’ =20 =" ~(m—n)

<90,
2 2

6) Sﬁ%‘f_(mz +n)

IHAYHT, \miny ;n) < mtent

3146.a) x>~ 6x+ 14=x—6x+9+5=(x-3)’+5>0;
6)a*+10—(-6a)=a’+6a+10=a’+6a+9+1=(a+37+1>0.
3HaumT, @* + 10 > —6a;

8) y+70-16y=)* — 16y + 64 + 6 = (y — 8)* + 6 > 0, 3HauwT, y* + 70 > 16y;
r) b*+20—(-8b)=b* + 8b + 16 + 4 = (b + 4)* + 4 > 0, 3nauwr, b + 20 > -85
3147.8) (s-4)(2-st=—>+65s—8=—(s-3)+1<2;

6)z2+6zt+ 10 =2+ 6z +9° +£=(@2+3)+~ 20,
suaunT, 2 + 6zt + 10£ 2 0;
r)(a+1)23-—a)—5=—az+2a+3—5=—az+2a—2=—{az-—2a+l)—l=
=—(a-1)-1<0, 35aunr, (a+ 1)(3-a)<5;
m-12m+40=(m-6)>>+4>0

31.48.2)2,8 < V8 ; 7,84 <8; 6) V3> 1,7;3>2389;

8) V10 <3,4; 10 < 11,56. r) V7 <2,8;7<784.

4 16 7 49
1.49. 5§ <—V8;5<— .8; 3 <—-+v2:;3<—= 2
31.49.2) \5 5~/'5 2 8 6) V3 6J' %

4 16 3 9
8 <—13;8<-— -13; 7>=V19;7>= 19
B)J— 5 25 r)J— 5 25
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3150.2) V2+v7<V5+2, Tk 2+7+2J14 <5+4+45

V14 <2405, 14 <20;

012+ Vi1 <5 + 10tk 4+ 1L +4/T1 <5+10+250

2J11 < 50 . 44 < 50:

B V7 + 5 >3+ Btk T+5+235 >9+3+643.

V35 >343,35> 27,

DB VS >4 V2 Tk 3154245 >16+2+82 .

Ji5 >42 45>32. :
35L.a) V37 - 14 >6-V15 .1k 37+ 14-237-14 >36 - 15— 1215
V3714 <6 |15, T 37 14<36- 15,518 <540;

6) VIl — V10 < V6 5.1 11 ~10-2110 <6 +5-230 .

S- V10 <=430 .5< V110 -V30 25<110+30-2+1100-3
243300 < 115.4 - 3300 < 115% 13200 < 13225: _

B VI7 VIS < V7 -5 1k 17 +15-21715 <7+5-2475

10— V255 <-35,10< V255 35

100 <255 +35-2+/255-35, /255-35 <95,255 35 <85%

NJVI0 VT < Vil V6 Tk VIO - VTT <7 -6

31.52.2)15.4.3,5<15.4 . 3.4, 61-22.1-25<-22 25:
8)238.2>2372; ri-52-43<-5.143.
3153.a)1.8:2.7<1.82 2.7 6)32.5 05<32,5-0.5;
8)492-0.3<492:03: rN834:1.1<834 11}
31.54. k>1

0.2+k>1 {(>1-12,

k+26>4 1-145>1-12

3HaUMT. 1-12<i V145<i<k<02+k<k~-26

Orser- ! 12.7/- 145 1: k.02 ~4:k+2,6

3155.a)3a~ 12> 36 +10.3a > 36 2, HeAb3s yTBEPKAATh, 4T0 4 > b.
Hanpumcep, g = 0.8. b = | yaoBAcTBOPAIOT HEpaBeHCTBY 3a + 12 > 36 ~ 10. Hoa < b
Orser: uet

6 —21-? > 2. % > 1. HeNB3A YTBEPXAATK, 4T0 a > b. Hanpumep, a = -3, b = -2
YAOBIETBOPRIOT HEPABCHCTBY -Zbﬁ > 2. w0 a <b. Otper: HeT

B) Ta>5bh.a> ?—’b. HENb3A YTBEpPXKAATh. YTO @ > b, Hampumep, a=1 b =11
yJOBACTBOPAIOT HEPABECHCTBY 7a > b, HO a < b. OTBeT: HeT

¥ -Z— > . HEL3s YTBCPHEAATS, ¥T0 g > b, Hanpumep. a = -3, b =-2.
a
a b
yJAOBACTBOPAIOT HCPABCHCTBY s >; , 0 a < b. OTBeT: HET
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31.56. a) x* > 0. Henbas yreepxnats, uto y 2 0, nanpumep, x = 0, 3 = -5,
YLOB/IETBOPSET HEPABEHCTBY X°y > 0, HO y < 0. OTBET: HeT.

6)i220.r.|<y;=0,roy2 —xz-ZO-yz,xZ0.0TBCT:D.a.
y . y
B <0. y %0 -l;>0 xy’-—l—,-<0-—l; ¥ <0 Oreer 1a.
y y Yy

2 2
n< >o Haa x=1 y=1 L) , Ho Xx<0., OrseT: Her.
y y

315%.0) ——> 1, 2 _ >0, 2243,
a-3 a-3

a-3

0, a-5 <0,
a-3
3Ha4HT, 3 <a < 5. OTBeT. 1a

6) ~—l-2— < 1. Henb3s yTeepaJath, 4to g > 3. Hanpmep.
P :

1
a = —10 yIoBAETBOPAET HEPABEHCTRY 3 <1, Ho @ < 3. OTBCT. HET

B) —>2, — >1, — —- >0, 0,
a-2 a-2 a- a-2
a-6
—— <0, 3HauuT, 2 < a < 6. OrBeT: 2a
a-2
12
r P < 3. Heabss yreepxaars, uto a > 5. Haupuwmep. a = -10 ynosnersopser
a-

12
HEpaBCHCTBY - <3, 80 a<5. OTBET. HET.
a _—

31.58.ab > 0; ;53*251_4=2502136b“—60ab=(5a—6b)‘ >0, 3nauur, —5£+E£ >4
3b Sa 15qb 15ab 3 Sa
31.59.2)a” + 20+ 20b +2b+ 2=+ 2ab + P+ P+ b~ L + 1=

=(a—bl+(b+ 1Y +1>0;

a+b 4ab d*+2ab+ b -4ab _
ab  ab ab

Y
=M2 0, 3Hauu1, (a+ b)(l+l) >4,

ab a b
31.60.a) 2a” + B> + ¢* — 2a(b + c) = 24> + b* + ¢* - 2ab - 2ac =
=(a-by+(a—c)’ 20, 3uauur, 2a° + b* + ¢ 2 2a(b + ¢);
6) (Y45 (x-y)=(x-y)((x y)—4xyy=(x—) (P 204y ~Axy)= =(x-3)">0
31.61. P +1(d*+a)=a’—a*+1-a=aX (o~ ~a-1) = (a - I}a® - D)= (a- 1)’ (@ + 1.
T.K a>-1, 170 a+ 120, 3naunr,
d+1-(@+a)20,a° +124" +a.
31.62. Va + b > Ja+bh ,a>0,6>0.Tx.aub>0,10 Jab >0,
2Jab >0,a+2ab +b>a+b,(Ja + Vb)Y >(Va+b V.,
Tk Ja + \/I; >0, Ja+b >0, 10

Ja + b > Ja+b », YTO M TpeGOBaNOCE.

6) /a+b)(—l~+l)—4=fa+b)-
a b
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3163 Va?+b2 <a+b,az0,b20.
ab20,2ab2>0,0<2ab, a* + b* < a* + 2ab + B2,

(\/a2+b2)2 <(a+by. Takkak Va* +5 20,a+ 520,

10 Va® +b* Sa+ b, 4T0 # TPeGOBAIOCH AOKA3ATE.

31.64. (Vbc —Vad * 20, bc + ad -2 Jabed 20, be +ad >2Jabed ,
bc+ad+ab+cd2ab+cd+2m,

(@a+c)b+dy>ab+cd+2abed ,

(Jlavc)(b+d)) 2 (Jab+Jed }*, Tax kax Jlate)b+d) 20,

Jab +Jcd 20,710 Jm > Jab +Jed , YTO H TpeGOoBANOCH AOKA3ATh.

3165 L+ > a+Jb,a>0,b>0
Jb a

(Va-vB)220,a-2Jab + 520,
a-Jab +b2 \/;Z,T.K. Ja+Jb >0, T0

(a-ab + b)Y Na+vb) 2 Jab (Ja+b ),
ab >0, 10 (a=ab +b)(Va+lb) > Ja+b,

Jab
aJZ+b~[5) > Ja+vh
:}ab
a b
ot 2 Jatb , 4TO ¥ TpeOOBaNOCh A0KA3ATh.
7 Va P

§ 32. Hccaenosanue PyHKHHi Ha MOHOTOHHOCTD

32.1. a) na, 6) ueT; B) /1a; I') HET.

32.2. a) na; 6) HerT, B) Aa; T) MCT.

32.3. a) pynxuns Bo3pactaeT npr 0 <x <2, (byHKuuﬂ yOuIBaeT npi —2 Sx < 0,

6) dynkuus Bospacract npu -5 < x < -1, pynxuws yosBaer npu -1 £ x <2,
B) Gyukuma Bospactact -2 <x < 4;

r) gynxuus sospacraet npy -3 < x < 2, dynkuna yooipaet npu 4 <x<-3nux 22
32.4.y =2x - 5. T.x. 570 nnueiinasd pyuxnua sunay =kx + b, uTk. k=2>90, T0
QYHKUMA ABAACTCA BOIPACTAIOUICIH.

325, y=7-13x, Tk, 210 nnueiinas Qyuxuus suga y=hkxr+b, u T.x. k=~
13 <0, To pynxuus amasercs youipaouieit.

32.6. a) y = 2x + 3 - Bo3pacraiouias HyHKIUS, T.K. £ =2 > 0;

6}y =5 — 4x — yObsatomias pynkuus, T.K. k =—4 <0;

B) y =x — 2 — po3pacraiomas pyHknus, T.k. k=1>0;

r)y =1 - 2x — yOsiBaiowas yHKIHA, T.K. k=-2 <0.

32.7. a)y=2x*. T.k. k=2 >0, 10 ynKuua sospacraeT npu x 2 0,

yHkuua y6risaet npu x < 0;

6)y=-x* T.x. k=-1<0, 10 dyHKiuua Bo3pactaer npu x <0,

$ysxuns yousaet npu x 2 0;

256



B)y =0,5x> T.x. k=0,5>0. ro pytxuus Bo3paciaeT opu x > (.
{yHsxuus yosiBaeT npu x < 0;

r)y=-2¢% Tk k=-2 <0, 10 Qynkuus pospacract npu x < 0,
PyHKuns yGLIBaCT npux 20

328.a)y==_ Tk k=2 >0, ro ¢yuxums y6uiBact npu ¥ < 0 ux >0,

6)y= —i . Tk k=-3 <0, To dyuxnus sospacract apnnpux < Qux - 0,

By =3- ;l‘- . IIpoMexyTKM MOHOTOHHOCTY COBNAAALOT ¢ Pyirkunci ) = - 1
X
I k. k=-1<0, 7o dynxuna Bospacraer npu x < 0t x > ¢
ny-= %» 1. TlpomcxyTkn MOHOTOHHOCTH JTOH (YHKIMA COBNAIAIOT €

npoMexyTkamMu yHKimu y = 4

T.x. k=4>0, 710 062 (})yuauuu yosawoT p x <O ux >0
329.2)y=vx.T.k k=1>0, 70 QyHKuus so3pacracr
Ha Beeii o0tacTy onpencHeHus, 1.e. ipu x 2 0;

6)y= Jx-3.T.ek=1>0,70 (Qynxitusa BO3PACTACT Ha
Bceil obnacty oupeiicHus, T.€. upnx = 3;

B) y =+vx. Tk k=-1<0, o gynkuus y6usact na
Beelt obnactu onpesesictus, T.¢. Hpu x =N,

My =2 +x. TIPOMCKYTKH MOHOTOHHOCTH TOH (YHKIMH COBHAZAIOT C

npoMexyTkavu Qynxiy y =Jx. Tk k=130, ro o6c QynKiun BO3PACTAIOT
Ha Beeif obnacty onpeacaeHus, T.e. mpu x = 0.

32.10. a) y = |x|. Dvo dynxums Buna y = kjx|.
T. k. k=1> 0, ro pynxuns Bo3pacract npu x = 0 u ybuinact npu x < 0;
6)y=-i|. T.x. k=-1<0, To pynxuus y6uisact npu x>0 u Bo3pacraer 1pu x < 0:
B) y = [x[+2. TIpoMeKyTkH MOHOTOHHOCTH 3TOi (QyHKUMH COBUHARAIOT C
npomeKyTKamu GyHKuHu y = x|,
T. k. k= 1> 0, o6e dpynkimn Bospactatot npu x = 0 u yOniBact npu x < 0;
r)y = [x-1|. Ocb cummerpunt otoro rpaduxax =1 u T.k. k = 1 > 0, 7o dynxuna
Bo3pacraer npu x = | ¥ yOuiBaeT npux < 1.
x, ecmu x<90

32.11. y:f(x)z{ i

<. eciam x>0

a)j(—2)“*—2j(])—— =1,/5)=L =02

6) rpapuk Qpynkuuu y = fx)

B) cBoiicTBa QyHKumnu y = f{x). oGnacTs onpenenetiud xR,
y>0npux>0;y<Onpux<0;

(yukuua nveer paspsis npu x = 0;

$yuxuus HC UMCCT HHY HAHOOMBLLIETO, HU AUMCHBIIETO 3HAYECHHH,
dyHKuMs BuITyKIa BHU3 npu X > 0;

qyuxuus Bospactaer npu x < 0, y6uisacT npux > 0.

1
5
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[2x2, ~-1€x<0
1«/}, x>0

f-1)=2-12=2,£0)=2.0"=0, [4) = V4 =2,

6) rpadux ¢yuxuun y = {x)

B) cBoiicTBa dyukiumn y = fx):

obnacte onpeaenenus: x = —1;y>0 apu -1 Sx <0 ux
>0,y=0npux=0;

(YHKLHMSA HENPEPBIBHA; Voauw = J(0) = 0, Viaus HE CYLIECTBYET,
bynxuns soinyknaa Baus npu —1 <x < 0 u suinykia seepx npu x 2 0:
tdyukuua yoesaet npn —1 < x <0, Bospacraer npu x 2 0.

3212y =flxs =

3
32.13.p =/(_,()={ S eom x<1 y

Ix], ecnB<x<6

DA3) = & =-1.A0) = 0./6) = I61 = 6;

6) rpadux pyuxunu y = fx) 1 "X
B) cBoficTBa GyuKkiuu y = flx): \

obnacts onpenenctns: x <0, <x <6;
yOapu0<x<56,y<0npux<0,y=0npux=0

(ysxis BMeeT paspeiB HPH X = 0; Yyaus = 1(6) = 6, P g HE CYIIECTBYET;
(ynxims Buinyxaa BeepX fpu x < 0; gpynkuua yOuisaet npu x < 0,
Bo3pacraer npu 0 <x < 6.

32.14.a)y =x>+Jx + 1.

HanHyto QyHKUMIO MOXHO TIPCACTABHTH B BUAC CYMMbI ABYX (PyHKOMH:
m=xLy = Jx+ 1. Y1 ¥ y, Bo3pacTaloT Ha nyue [0;+e). T.k. cymma aByx
so3pacTalomuX Gynruui ~ Bospacraomas GyHxuus, 7o GyHknns

y= Pdx+1 Bo3pacTact Ha nyue [0;+ow0);

2

=1_
6)y P
Hannyto Gyixuuio Moxi0 NPpCACTABUTH B BIJIC CyMMb! ABYX GyHKumit:

»n= -)l: .2 =—x% y, ny, yOuBAIOT Ha OTKPLITOM Tyye (0;+00).

T.k. cymma aByX yOsiBaromux (gyuxumii — yosiBatomas Qpysxnus, 10 GyHkuus

Y=y —x? y6biBacT na 0TKpbToM NyHe (0;+0).

-§ 33. Pemennie THMHCHHLIX HEPABEHCTB

33.1.2a+3>7a-17.

a)a=2,2 2+3>7-2-17,

7 > -3 — BepHO, 3HAYHUT, @ = 2 ABASCTCA PEUICHKEM HEPABEHCTBA;

6)a=4652 65+3>7 6,5-17 16 > 28,5 - noxHo, 3Ha4UT, a = 6,5 ne
SIBJIACTCA PELICHHCM HEPAaBCHCTBA;

B) g = -7, 22 + 3> 742 - 17, 542 > -20 - BEPHO, 3HAYMT,

a=-— '\IIE ABRACTCA PEIUICHUEM HCPABCHCTBA,
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F)a= \/rg, 2418 + 3 > 7J18 - 17, 518 < 20 - I0WHO, 3HAYUT

a= 18 uc aBngerca pCLICHUEV HCPaBEHCTBA.

-

33.2.3x > x + 2, 2x > 2, x > | - penieHue HCPABEHCTBA. - U 35 ABIAETCH
peIUCHHUCM HEPABECHCTRA.
333.9%x+1>7x,2x > -1, x>-0.5 Otser. x = 0:x-=10

334. )
ayx+1>0,x>-1, 6) x -3 <0.x<3,
-1 ¥ 3 ¥
B)x+2,5<0,x<-25; Nx-7>0,x>17.
ALTURMTN AN R e Y LLLLEL LI,
-2,8 x 7 M
33.5.2) x> 4 —zz,
0 4 x
6)dx<12;x<3; WX\\\?__)"
— G S,
B) 5x>25,x>35. s x
0 x$6 A2
0 6 x
33.6.a) 11x>-33; x> -3, -ds s,
6) x<-3 ZZr22 —
-3 0 x
B)—6x>-12;x<2; bz >
r)x<-5 zZz
-5 0 *
33.7.
— gttty
a)3x+2>0;3x>-2;x>——2-: L2 N
3 3
| A
6) ~Sxsl; x2-—; Lo x
5 5
AALIUAEERITARARARN M O
5 x
B)4x-5<0;4x<5,x< =, ik
4 3
ry —6x>-12; xs2;m
0 2 x
33.8.
a) 2x>4; x22; M
02 x
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6)-3x-4<13:32>-0:x>-3

B) —S5x - 1 > 24, 5x < -25; x<-5:

T) ~x<27; x=-27

33.9.
a)5(x+2)24;x+22%.
x2~£;
5
— ittt
X
L
5
B)6(x— 1)< 11
x-1< u;xS —ll;
6 6
3\\\\3\\\‘s\\\\\\\\\\\\&\3\\\’&\‘3\\\\.____)J.r
23
6
33.10.
1
a)Sa-3>0.%5a>3a> =
33.11
a) 13¢-2220,13¢c222;
cx 2
1z
33.12
a)Sm-8>2:5m>-6;m>~ g
33.13.
a)9p-223p++.
6p=6:p21;
33.14.
a)2a-1i1>a+13:a>24;
B)6~4c>7-6¢
2¢>1:¢>0,5;
33.15.
a)2d-523-d

3d28;d2§;
B)6n-2<7m+8 nz-10:

260

— LR L,

-3 x
AT
-5 .

=27 0 x

6)-2(x—-3)<5:x-32-25:
x20,5;

e LU,

0,5

) -3(x + 4) > -2

xTt4<L —2—;.)cS—~-IE
3 3

BTNV W S

-3l
3

6) 236+11<0; 23b<~11. b < _%

6)2d+4<0;2d<
d<-2

6)7Tn-1<1;7Tn<0:n<9

6) 11g+3 <59-6.
6g <-9:¢q <-1.5.

6)8+3<95-2;b>*%
rN3-2x<12-5x
3x<9,x<3.

6)Im+17<m-13
2m < -30:
ms<—15;
r)p+t4212+9p
8p<-8;p<-1.
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33.16.
a)-2x+12>3x-3;
5x<15;x<3;

B)5z-14<8z-20:
3z>6;z>2;

33.17.
a) 10x +9>-3(2 - 5x).
10x+9>—6+15x;
Sx<15;,x<3;

B)2(3-22)+3(2-z)s40.
6—-4z+6-3z<40;
72> -28; 224,

33.18.
a)2(x+1)-1<7+8x:
2x+2-1<7+8x;
6x> -6, x>-1;

B)-2(4z+ 1) <3 -10z;
-82-2<3-10z;
22<5;z<2,5,

33.19.
2) 8 + 6p < 2(5p— 8);

4+3p<5p-8;2p>12;p>6:

8)2(3 -49)-3(2-3¢)<0;
6-87-6+99<0;,9<0;

33.20.
Adat+1)+3a>Ta+2

4>2; —0<g<+w;

B)4(2+3z)+3(4-42)20;

8§+122+12-12220;202>0;

-0 < Z < +o0;
33.21.

6) 6y+8<10y-8
4y <-16

y<-4

r) ¥+527c-7
-412-12

1<3

6)(6y+2)+3(y-120;
-6y~-2+3y-320;

3ys—5;ys—§;

1 —8t-2)-2(t-3)>0;
8-2+2(t-3)<0;

10/-2-6<0; 10t <8;r< l:

6)3 - Hy<-3(y -2);
3<1ly-3y+6;

3
8y>-3,y2- =
24 Y Py

0)4-3r>-4Q2+2);
4-3t>-8-8;

St>-12¢>— E;
5

6)-(6y+2)+6(y 1)20;
—6y-2+6y-62,-820;
HCT peLICHHE,
r)7-16r<-2(8r-1)+5;
7-16r<-16r+2+5;,0<0;
—o0 < p < o0,

6)76-327(1+b)
76-327+7b;-327,

HET pelLeHNi;

r)5(4d-3)+ 53 -44) < 0;
20d-15+15-20d<0;,0<0;
HET pelIcHUi.

6) L <3< X,
8 5

r)% <Q;d<0.



33.22.
a)3x~2<0.2--=

J
7
B) 7x-7>0; x>§
33.23.
2) 2"3"21;2::-123

x4, x22,

5) 3x+1

Ix<59;x< %:

33.24.

a) 2425730+ 2a> 42,
2 3

5a>42,a> —‘}5—2-

8) 221 ar-6b<2s,
6 3

-2b<24;-b<12; b 2-12;

3325,
ayy<2x+1.

<15,3x4 1<60:

6) 3x-4<0; xs-g

r)i+2x20; 12—%

12-9x

0) >27;12-9x249:;

9x5—37;x5—%z.

<1,23-5x<11,

r)
Sx212;x2 15%-

23-5x
11

0) i‘:—c23;—-7123
9 9

-c2-27—7;c<—2

r 3—:——2d<0;3d——8d<0;.
~5d<0;d>0

Bce Touk# mniockoCTH, PaCONOXKCHHDBIC HHXC

npaMoii 3 = 2x + 1, He BKAOYAA TOYKH mpamolt,

N\

6)

{w

N\

yxx+2

BCE TOUKH NAOCKOCTH, PacriON0KCHHbIE
HC HHXKE npaMoH y = x + 2, BKnovas
TOYKH MPAMOH,

33.26. a) (3x + 8)(x + 12) > 3(x + 12)%, 3x? + 8x + 36x + 96 > 3x% + T2x ~ 432,

28x <336, x <-12.

6) (2x + 5)(Bx — 15) < (4x - 3)%, 162> + 10x - 75 < 16x* + 9 - 24x.

Mx<84,x< 2
17

3327 a)a(@—2)-a*>5-3a;, -2a>5-3a;a>5;
6)3x(3x—1)~9¥* < 3x+ 6, -3x < Ix+ 6, 6x>—6; x > 1;
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B) 5 - 5%y + 4) 2 100; -20y = 100; y < -5
r) Telc —2) — o(Te + l)<3;—-l4c—c<3;—150<3;c>—-;-

33.28.
a) 0,2m>-0,2(m — 6)(m + 6) > 3,6m
0,2m* — 0.2(m* - 36) > 3,6m;

m* — (m® —36) > 18m; 18m < 36;
m<2;

B) (2p-5)*-0,5p<(2p-1)(2p+1)-15;
4p® - 20p +25 - 0,5p < 4p* - 16;
20,5p>41;p>2;

33.29.
2a-1 5a-2
a) :

<
4a-2<15a-6:

3 2

Ha>4:a> -4—;
11

y 21 3-6 .

5 3
6b-3-15+5b<30; 11b < 48:
b< 3,

1
33.30.

)iii___x+2<2 z,

2 3 6
Ix+3-2x-4<12+x -1<12;
—oo < x < +00;

g I 243,00,

2 8
4-4-2¢-3-8t>16;

23
66<-23;t<-—=,

6
33.31.

A Mx-T)-2(x+3)<9;
4x-28-2x-6<9; 2x<43;
x<21,5; xp=21, OtBeT: 21
33.32,

2) 2x3—-l+5x+7<4.;
4x-2+15x+21<24;19x<35;

x< %;xo=0;0'me'r:0.

6) (12n - )(3n + 1) < 1+(6n + 2)*
36+ —1<1+36n+24n+4,

15n>~6;n>--§-

r) (49 -1 > (2¢ +3)(8g - 1)
169 —8q + 1> 164> +22¢ - 3;

30q<4;q<%.

6) 2c—--c—ﬂS£:—1:
2 3

12¢-3¢-3<2¢c-2:

Te<l,¢c< -‘~;
7

) —-dz—;
3 2
2d-2-6d23d+3,7d<-5,

d<-2
7

o) 3249 22T s
74-6z+36<22~7-82;,74 <43
HET pemeHui.

3y+5 y-2

—lg =iy,

R 3 7
+15-12<4y-8+12

11
Tyzlilyz2 —,
¥ y 7

6)S(x-1)+7(x+2)<3
Sx-5+T7x+14<3; 12x <-6°
x < -0,3; xg =-1; Otmer: -1

6) 3x5+2_‘2x-4
9x+ 6 — 10x + 20 > 105; x <-79;

Xg = -80:
Orset” —80.

>7,
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33.33.

a) 7(x +2)—3(x-8)>10. 6)3(x-2)-422(x+3)
Tx+ 14 -3x+24>10. 3x-6-4=>22x+6,
4x > 28, x> -7, xo=-6. x=16;x=16.
Otger: —6 . Oreer: 16.
33.34.
3) 2x—3+9—4x<1; 6) 3x—21_4.x+121;

5 6 4 3
12x - 18 +45-20x-30<0. 9x—-6+16x+42>12,

3

8x>—3;x>—§,x0=0 25x214;x2 %,xo=l‘
Otser: 0 Ortser: 1.

33.35. L aran: TTycTh x kKM — nIPONNBLIH TYpUCTHI O TeueHM0. Torna (10 — x)kM —
NpOIUILUTH IPOTHB TedcHus. 5 + 1 = 6 (km/u) u 5 — | = 4 (xm/9) — cKopocTh NO
10-x

X
TCUEHHID U NPOTHB TCHCHUA. g 9 H Y — BpeMA ABWKCHHA N0 TCUCHMIO H

NpoTHB Tedenus. Tax Kak TypucTel ObUIM B MyTM MesHee 2 4acoB, MOJNydacM
x 10-x

- + <2

6

Il sTan: 4x + 60 — 6x <48,2x> 12, x> 6.

HI srar: Typucthl nponneuid no teueHuto Gonsite 6 kM. Ho T.k. Bech myTh
pasett 10 KM 4 4acThL MYTH OHYM NPONABUIH HPOTHR TEUCHHA. TO MYTh MO TCYCHHIO
TaKxkc MeHbl¢ 10 KM,
Oteet: Gonbiie 6 kM, Ho Menbize 10 kM.
33.36. ] oran: [Tycts x kM — DUty AauHuKM cO ckopocToto 4 kwyy. Toraa: (10 —x) kM -
10~x

6

X
WAK ¢ HOBOM CKOPOCTBIO. 4 + 2 = 6 (KM/M) — HOBast CKOPOCTb. 7 4y q -

BpEMs ABIKCHAIA €O CTapo#l M 1H0BOMH CKOPOCTAMH
T.k. Ra4HHKH AQIDKUBI YCHETh HA NOE3M, KOTORBIA oTmpaBnsercs uepcs 2 4,

10-x <2,
6

x
Nnony4acMm z +

Hoaran: 6x +40 -4y <48 Zx <8, x <4,

HI aran: Cu ¢aopocThio 4 KM/ JTa4HUKK MOTTIH UATH MEHEE 4 KM

OTBeT: MCHEE 4 KM.

33.37. 1 oran: IMycte x kv — paccroanue or A 10 C, Torma: (x — 15) wmM -

paccrosuue ot C 20 B. Zyu x-15
50 40

4 — Bpemst ABwkeHua or Ao CuorC o B

x-15
40

2
T.x. Bech myTh 3aHUMaeT MeHee 3 4acoB, NONy4YaeM _56 + <3

Il aran: 4« + 5x —~ 75 <600, 9x <675, x < 75.

HI aran: T.k. AC mmunnee BC Ha 15 kv ¥ AC BbIpaxacTcs UCIbLIM YHMCIOM
HECATKOB KHIIOMETPoB, TO AC = 20, 30, 40, 50, 60 nau 70 kM.

Otser: 20, 30, 40, 50, 60 nuu 70 xm.

33.38. 1 aran: TlycTh nHTEpecyIOLIEe HAC PACCTOSHUC — X KM.

Scno uto 0 <x < 240. HaitacM HauMcHBIICC X.
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I orag: x — 6yAcT HaUMEHBIUIHM, €CITH aBTOMOOHITL CPa3y NOCAET 32 aBTOOVCOM.
T. €. BOCAET C HUM OJHOBPCMEHHO.

Torma asrocMo6usib mpoesctr AB 3a m=%q. 3a 310 BpeMa asrobyC npoener

90
%-54=144 KM.

240-144=56 xm GyneT paccTOSHUE B 3TOT MOMCHT MEXY HUMH.
90+54=144 (kM/4) ~ ckopo<cThb COMKCHIA

96 _6
144 9
MCKOMOE PacCTOSHUE.

HI sran: HUrak, nckomoe paccrosuue Oymer Gosee 180 kM, 1.k. mo ycaosuio
aBTOMOGH/Ib HOCXAT CYCTS HEKOTUPOE BpeMA.

Ortser: 6onee 180 kM.

(4) — mpoeaeT 3TO PACCTOAHHE 240—90——%= 240-60=180 (xm) -

§ 34. Peinenne KBaZApaTHLIX HEPABEHCTB

34.1. ¥
a) x e (-0, NDUG; + %)
6) xef{l; 3]
8) xe(1;3) ) N2 /) ..
r) x e (—oo, 1NU[3; + ) - A
342.2) - 6x—7>0; 6) x°+ 2x — 48 < 0;
x=7,x%=-1; x;=-8,x,=6;
x=-TXx+1)>0; x+8)(x-6)<0;
1 vl s v[ + > ot I _ | N >

-1 7 -8 6
Otser: (—o0; 1 ) (7;+0). Otnet: [-8; 6].
B)x’+4x+320 xl-12x-45<0
X|="3,X2=—l X1 = 15,X2=—3

+ l = I +p 0 WD W

-3 -1 -3 15 ¥
Otset: (—o0;=3[-1;+0). Orset: (-3;,15).
343.a)-x*+6x-5<0 6) *x"—2x+820
#-6x+5>0 X+2x-8<0
x|=l,x2=5 x|=—4,x2=2

i 5 -4 2 *
Oteet: (—o0; I 1 A(5;+00). Otset: [-4;2].
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B)—x2+16x—28>0
¥-16x+28<0
x|=l4,x2=2

+ v.[ = vl E
2 14 *
Ortser: (2;14).
34.4. a) 24 x—6>0
D=1+4 2.6=49

1+7
x,—T-—Z s X2™ -1 5

—""l - I_—

Orrer: (—0;~1,5)(2;+0).
B2+ 3x+1<0

D=9-4.2=1
x]=_.3+1=_o’s’x2=—l
+ ,[ - 1 + ’
< &,

-1 -0,5 *
Orser: (-1;-0,5)
34.5.a)—5x2+4x+1>0
5% -4x-1<0

D=16+4.-5=36
x,—"L-l x=—0.2
+VI = vl tp

02 1 *
Orser: (-0,2;1)

B)—6x’+ 13x+5<0
6x*—13x=5>0
D=169+4 6 5=289
r= |3+17_25’ 2__%

_ll——>

Orser: (o 1 3 ) U(2,5;+w).
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D-x*+4x-3<0
X-4x+320
X;1= l,X2=3

- | + I =—p
1 3 *
Oreer: (—o0;1]U[3;+0) .
6) 3x*-7x+4<0
D=49-4.3.4=1

7+1 4
x=—-—- x»=1

Orser: {—1;-3- 1

r)Sx-1x+220
D=121-4-5.2=381
11+9

x= 10 =2, Xy= 0,2
—+1 _ h.'_ >x
0,2 2

Ortet: (—0;0,2]U[2;+0).
6)—2x*-5x+18<0
2%+ 5x-1820
D=25+8.18=169

—5+l3 =2, x,= 4,5

—Q— I+*x
4,5 2

Orser: (—0;—4,5][2;+x).
r)-3x*+5x-220

35— 5x+2<0
D=25-4.3.2=1
x‘—%—lxz‘%
.,
2/3 1 *
OTBGT:[%;]].



34.6. 8) (x-2¥x+3) >0,

P S U
< 2% %
-3 2

OrseT: (~0;~3) U(2;+m).
B)(x+ )(x—-5)<0,

-7 5 *
Ortset: (-7;5).

34.7.3) xe(-1;2)

B) x € (~o0; NUU(2; + )
348.2) (x+ D3x+2)<0
ariwrdy<o

+ v,[ - Ul + ’
-2/3 -172 x

Orgert: (—% ;—%).
B)(7Tx+3)dx-1)>0
G+3)x-5)>0

+ Ul = c[ =
-3/7 1/4 ¥

Orgert: (—0;— % )u(% +0).

34.9. 2) 6x%> 5x -1
6x*—5x+1>0
D=25-4.6=1

13 12

Orser: (—o0; % )u(% ;o).

0) (x+5)x+1) <0,

+ I = l +. »
-5 -1 ),

Orser: [-5;-11
NE&-4H(x-6)>0,
:+ _ —
OtBeT: (—o0;4) U(6;+0).
6) x & (—o0;HU(4; + )
r) xe[-5;3]
6)(3-4x)(2x-5)<0
(4x-3)2x-5)20

(x— -i—)(x—%) 20

3/4 512
Otser: (~x; %]U [i;+oo)
N{l-2x)3+x)<0
2x-1)3+x)20

(x—-%)(x+3)20

e S wrad

1 4
-3 1/2
Orser: (—0;-3 ;]u[—;- ;100).

6)-5x*<6~11x
52— 1lx+6>0
D=121-20-6=1

== 25 |
10 s
- \L+ >
X
1 6/5

Orser: (—o0; 1} % +wm),
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B) 272 +x <6 r)Sx*>4—8x

2 -x-620 5¢+8x-420
D=1+4-6-2=49 D=64+4-5-4=144
PRLLARE N =202 g4 xm 2
4 10
+ l ot L + »x + I - I + ’
-1 2 s 04
Oreer: (—o0;—1,5][2; ). OteeT: (—0;-2]U[0,4;+0).

34.10. ) x>— 6x + 9 <0; (x - 3)>< 0; x = 3. Orger: 3.

62+ 12x-36>0; x>~ 12x + 36 < 0; (x- 6)2 < 0. OTBeT: HET pelIcHHiA.
8) x*— 16x + 64 2 0; (x — 8)?2 0; OtBeT: (—00;+00).

NP+ 4x -4 <0, %~ 4x+ 4 >0, (x — 2)*> 0; OtreT: (~o0;2)(2;+0).

34.11. a) 25%° + 30x + 9 2 0; (5x + 3)* > 0; OrBeT: (—0;+00).

6) 9"+ 126 - 4 <0; 92~ 12 + 4> 0 (3x - 27> 0; Ormet: (05 2 Ju( 2 5 00).
8) 4x™+12x-9 > 0; 4x*-12x+9 < 0; (2x-3)?<0. OrBeT: Her peLICHHUA.

03657+ 122+ 120; (6x +1)*< 0;x =~ Otper: — 1.

34,12, a) 3x%+x+2>0; D=1-4-3-2<0; T.k. a=3>0,10 X &€ (~00;+0).

Oteer: (—oc; +0).

6) Sx*-2x+120; D=4-4-5<0. T.k. a=5>0,70 x & (—00;-+o0). OTBeT: (—00;+00).
B)TX¥-x+350;D=1-4.7.3<0.Tx. a=7> 0,T0 Her pelUeHUA.
OTBeT: HET PCLICHUA.

) 2%+5x+10<0; D<0. T.x. a=2>0,70 HeT pemieHAs. OTBET: HET PEILICHHA.
34.13.

2) T +5x -2 <0 6)-3x*-3x-1<0
I-5x+2>0 3X°+3x+120

D<9 D<0

T.k.a=7> 0,10 xe(—w0;tw). T.x. a=3 > 0,10 xe(—o0;+®).
Oraer (—00;+0), Oteert: (—o0;+00),

B) -2 +3x—2>0 r)-5x'-x-1>0
2wW-3x+2<0 5P +x+1<0

D<0 D<0

T.k. a > 0,70 HET pewicHns . T.x. a= 5 >0, TO HCT peLICHHS.
OTseT: HET pelueHH. OTBET: HET pelcHHs.

34.14.2) xe(-ao;l-ﬁ)u(1+J'z';+w)
6 —4x’+2x-%so; 1652 ~8x+120; (Ax -1 20 ; x & (~0; +0)

n)xz+2x-—2 >0, xe(—w;-l—-ﬁ)U(—H\/gﬁoo)
» xe(—oo' —I—J?;:IU[—I+\/—3-'+°°J

2 2
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34.15.2) x2~ 36> 0; (x - 6)(x +6)> 0

+ V] — I + »
X
-6 6

Oreet: (—0;—6 ) (6;+00),
6) x*+ 7 < 0; x* < —7 OTBET: HCT PEILEHHS.
B) ¥’ —25<0; (x—=5)x+5)<0

- VE - 1 t—p
X
=5 5 Oteer: (-5;5).
x}+ 15> 0 x> ~15. Otser: (~00;+00).

3416 a)4x*-9<0

x—— <0
_.9_ 3
=2+ 3) <0

50 W W

-1,5 1.5 *
Oteer: (-1,5;1,5).
B) 25x°-36 >0, xz—:’—ﬁ >0;

(x——)(V+ )>0

+ - +
-1,2 1.2
OtBet: (—o0;—1,2)(1,2;+w0).
34.17.2) X* < 100
- 10)(x+10)<0

+‘—l+’
-10 10 *

Ortser: [-10;10].
B) x° > 625

(x=25)(x +25) = 0

6) 16 - 25*< 0
2552~ 1620

2 16 5. ¢, 4 4
¥m25 2005t 20

T -

—4/5 4/5
Orser: (—o0;—0,8}[0,8;+00).

r) 64 — 49572 0; 49x* - 64 <0

Z__6_4_< . _,g. 1 & <
X-49 $0;(x 7)\x+7)—0

OteeT: [—-— —]

6) 4x*> 25
#-B >0, 0-3)x+3)>0.

+ - +

-2.,5 25
OtreT: (—0;-2,5 0 (2,5;+w).
r)16x* < 49

2_49 <0; (x—l )(x+ )<0

+l = Ii- >x
=25 25

OrtBeT: (—0;—25]U[25;+w).

£ \,JE = vl t—p
-4 4 *
Orser: (—— )

E’t

BCpOﬂTHO, B yueGunke B Ne 1337 r) oncuarka: cnczxye'r anrats 16x% < 49, a ne

16x* < 47.
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34.18.2) x* - 5x>0

xx~5)>0
+ - +
' x
0 5
OTBCT: (—00, 00 (5;+0).
B) x>+ 8x <0
x(x+8)<0
- Iv +_p
0 2,3 gy
Ortser: (-8.0).
34.19. 2) x* > 25x
¥-25x>0
¥(x—25)>0
+ ul = VI +—p
x
0 25
OtseT: (—00;00(25:+00),
B) x> < 36x
¥-36x<0
xix-36)<0
+ I - ]. t 5
~J J
0 36 *
Otser: (0;36).
3420.3) 2%+ 5x +3>0
D=25-423=1
X= -1; X3= -1,5
+ ]. = _[ +
NS A4 x
-1,5 -1

Ortset; (—oo;—1,5 0 s(—1;+00).

3421.2) x*~5x -6 < 0;x,= 6. x,=—1

~J

-1 6

+l~vl+>
X

6)x*+0,5x<0
x(x+0,5)<0

NS

S
-0,5 0 X

Otset: (-0,5;0).
rx*-23x>0
x(x—-2,31>0

Orset: (—o0; 0)(2.3;+0)
6) 0.3x> < 0.6x

x2-2x <0

x(x~2)< 0

X

S A4
0 2
Oreet: (0;2).

r) 0,2x*> 1,8x
x¥-9x>0
x(x-9)>0

0 9
OtBeT: (~00;0)(9;+00).
N O
6) —x 3%~ 3¢ >0

2 x,. 1 <
x+3+36_0

.1. 2< : =_.!.
(x+6)_0,x 3

Orser: - %

uesnoyncneHusie pemenns: 0,1,2.3,4.5. Orser: mectn
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6) X - 6x< T, K- 6x-T<0,x =7, x,=—1.

S W W

-1 7 ¥
uenouncnenusle pemicuua: —1,0,1,2,3,4,5.6,7. Oteet: nesath.
34.22.
a) X+ 7x 30, x*+ Ix - 305 0; 6) 3x —x*> 40, x> - 3x - 40 < 0,
x|=—10,x2=3 X1=8,XZ='—5
as I — 1 + > = U= - \% + >
-10 3 * -5 3 ¥
Orteet: -10. OteeT: 7
34.23.
a)Vx?—8x+7 X - 8x+720; 6) V-x2+3x+4, " +3x+420,
x=1,x,=7 -3 -4<0x,=4,x,=-1
I - I + I - l +
+ + > ’
x -1 4 X
Orset: (—o0;1]0[7;+0). Otser: [-1:4].
B) Va2 ~6x+5

X—bx+520;%,=5,x,=
_—l I___

Ortsger: (-oo, 1 ]U[5+oo)
) 2+x-x"20; X -x-2<0; (x+)x-2)<0; xe[-}2]

34.24.
a) V9 - 6) 1
w/l6.7c2 - 81
9 x*>0;x*~9<0; 16x*— 81> 0; xz—ﬂ >0:
(x-3INx+3)<0 (x——)(x+9)>0
+
+ I — l 4 > _—g_;"—’
-3 3 v ~9/4 9/4 *
Otret:[-3;3]. Oreer: (—0; ——2— )U(% +o0)

B) V9x2~1;9¢~1>0; x’--;- >0; (x— %)(x+%)z 0

-13 13 g Ortser: (—wo:- %]u[-% +0).
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r)4-250>0;25x° -4 < 0;: {(5x - 2)(5x + 2) < 0; xe(——%;%).

34.25.
a) V2x-x?
2-x20:x"- 250
xx-2)<0

0 2 *
Orser: [0;2).

B) V5x - x?

S5x-x220;x°-5x<0
¥(x-5)<0

+ = 4 >

0 5
Orsert: {0:5]
34.26.
&) 337370

1x=-3)}x+2)20
+ l - I + >
-2 3

Oteer (—o0, —2][3:+00).
1

B}
:;/x—6)/2x+3)

- 6)2x +3)>0; (x —6)(2x + 1.5)> 0

+V1 'Jv+ >
X
1.5 6

Otser:(—0; —1,5)(6;+0).

1

0) ——
) N6x? =2y

0 173
Oreer: (—0; O)U(% +oo),
2
) ————
V3x% -12x
3= 12x> 0,5 —4x> 0
x(x-4)>0
r o— o[ e
0 4 x
OTaer: (—o0; 0)u(4;+).

"6) J(x+5)(4 - x)

(x+5)4—x)20;

r

(r+5)Hx—-4)<0

Orset: [-5;4]).
4

R g
G=1)2-x)> 0; (x - D)(x -2) <0
t Ot
1 2 X

Otsert: (1;2).

34.27.2) X - 5x+ 6> 0, (x - 2)(x - 3) > 0; xe(-;2)U(3; + )

6)-2¢% + 5x =2 > 0; 26% — 5x + 2 < 0; 2(x—2)(x——;-)<0; xe(%ﬂ)

B X - x—12>0;(x - 4)(x +3)>0; xe(-0:-3)U4; +»)

rd
P =3x% - 10x- 3> 0; 3% < [0x =3 <0 3(x+3)(x+~;:]<0, xL—3:—-§j
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34.28.2) 5x°> 2x 6) Lx*>12

2
Sx2-2x>0 x=24>0
x—04x>0; x(x—0,4)>0 (x-26)x+26)>0
+ 1 — 4[ + > s U — \9 == ’
1% 1% X
0 0.4 * -2J6 26
Oraet: (—<0; 0)(0,4;+00). Oteet:(—0; —2 /6 Y (2 6 ;+o0).
B) 4x < —x? ril>1
*+4x<0 xz—%>o
x(x+4)<0 (x - x+ >0
f)( J—)
+ ! — l + > __l__ o
—4 0 d NE) Ji
Orser: [-4;0]. Oreet: —-oo,—L v, l;+oo.
—4:0] ( JE) (\5 )
34.29.
a)2xCBx - 1) >4’ +5x+9,6x> - 2x —4x* - 5x - 9> 0, 2x* - Tx - 9> 0,
D=49+429= 121,x,:7+”=4,5,xz=—1-
+ u1 — V,[ + }
-1 45 X

Otser: (—o0; —1 ) u(4,5;+00).

6) 3x2+40x+10<43-x(x~11), 3x>+x>+40x-11x+10-43<0, 4x>-29x—33<0,

D =841 + 4433 = 1369, x,= ”293“37 =l x= —3"-‘3.
+ VL fad ]\' + -
334 A ’ Ortser:; (-—3—3; 1)
2 2
3430.0) =+ X120 o) 2,8
4 2 5 3 15
X+ 2x-48<0 32+ 10x—8>0
x=-8 D=100+438=196
-10+14 2
x1=6 X1= 3 —; 3 X™ "‘4
+VI‘V1+> *Jv*wi“'
; x
-8 6 X —4 2/3
Otser: (—-8:6) OtseT: (~o0; —4 )U(% ;o).
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3431.a)x* + 16x*- 17 <0

=y P+ 16y-17<0

»n= ]7,y2=l

S N WP
-17 1 y

-17<y<«1

-17<x%<1

x<1

x-DE+1)<0

Oreer: (-1;1).

B x'+6x 750

=y, +6y-7>0

n=-1y~1

+ - +
~7 I

y<-T;y>1
¥<-T;x8> 1
HeT peurenus (x - 1)(x + 1) > 0

X
-1 1
Otser: (-o0; —1)u(1;+ o),

3432, a) —z-—l——>0
x=Tx+12

X-Tx+1250

=4, x,=3

+ = +

3 4
OTBeT: (~00; 3)A{(4;+0).
3

B) ———— <0
)42—x2—x

42-x2—x<0;x2+x—42>0;

Xi= —7, x2=6.
H,l = \,E >
-7 6

Otsert: (—o0; —7)(6;+0).
274

6)y*+ 1276420
V=X P+ 12x-6420

X]=*l6,.x;=4
+ 'J bt '] 4+ »
-16 4 *
x<-16x=4
Y <-16)°>4
O-2y+2)20

Otser: (—o00; ~2]U[2;+00).
Nz+322-28<0
=xx+3x-2850

x|=—7,x2=4
+ v.[ = _1 .
-7 4 x
-7<x<4
~7<2<4
<4

(z-2)}z+2)<0

+.|-1+.

-2 2 *
Otser: [-2;2].
-3
6) >
).xz—x—20

1 <
X —x-20
xz—x-20<0;x,=5,x2=—4
L o—d—=—»
4 5 x
Orteer: (—4;5).
-5
r) —=———<0
) 2r15—x2
_—r
2x+15-x2
x,=5,x2=—3.

+] - WJ:+ >
X
5

0

0

-3
Oteer: (-3;5).

>0;x -2x-15<0;



1 1

2 >v. 2
x*=5x-14 x“~5x-14
3uayut, HepaBCHCTBA pasHOCHIIbHBL. OTBET: Aa.
6) x”+ 6x - 16 < 0; x>+ 6x— 16 < 0; 2= 36 + 4-16 > 0. 3nauur, CyWCCTBYIOT X; 4
x;. B mepsom wepaseHcTse onu He Gyayr BizodeHbl 8 OTBCT, @ BO BTOPOM —
6yayT. T.e. HepaBeHCTBA HE paBHOCUTIBHLL, OTBET: HET,
B) — HET
ryna

34.33. ) 20;x°-5x-14>0;x-5x-14>0

-5+4/57 —5—\/5—7-.
5

.x;_= >

34.34.2) 1+ 5x -8 <0, D=25+48=57, x,= -

+ ':l +—p
X

X2 Xy
x1%1,3, x;76,2, uenouncicHusle pewenusa: —6; -5; 4; -3;-2; -1; 0; 1.
OrseT: BOCEME.
6) 15-x*+10x>0, x2—10x-15<0, D=100+4-15=160

=lo—+:—\/l——0=5+2\/l_6, x=5-210, x,511,3, x~~1,3

+,[—1+>
X

Xy

hd ~

X2 X1 OrtseT: TpUHAAUATS.
3435a) 2%+ 10x < —12,x*+ 10x + 12< 0, D=100 + 4.12= 52,

x,=M=—5+\/l_§,x2=—5-Jﬁ,x,z—l.5. X, =85

2
+ VI = 1 +—p
% x
2 X Otser: -8.
6) 3x*+ 5x <4, 352+ 5x-4< 0,B=25+443=73,
xlzi%{z_iz 06, x,= ) _6m =-23,
+ ,[ = 1 + >
A\ ~s
x
X2 X1 OreeT: 0.

34.36.3x° - 2px —p+ 6 =0, B =4p* - 4-3(6 - p);
a) ypaBHCHHE HMCET JIBA PA3HUYHELX KOPHS, eciin B > 0, 4p° - 4.3(6 - p) > 0,
P -3(6-p)>0,p*+3p—18>0,p,=-6,p,=3.

-6 3 ¥
OreeT: pe(—0; —6))(3;+0).

6) ypaBHEHHE HMEET OHH KOpeHb, ecnn D = O, T.€. py=-6, p=3;
Orser: py=-6, p=3.
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B) YPaBHEHHE HE UMeET KOpHek, eciu D < 0; p°+ 3p— 12 -

+ UI = vl Ly
-6 3 Orset; pe(-6;3).

3437.2x% - 2px + p+ 12=0, D= 4p* - 42(p + 12);

a) YpaBHcHHE umeeT JIBA PA3NHYHBLIX KOPHS, CCITH D >0,

p 2Ap+12)>0,p*°-2p-24>0,p,=6, pr=

4 6 ? Orger: 6) p,=—4, p;=6.
6) ypaBHCHHE UMEET OUH kOpeHs, ccm D =0, .. p1=6, p,— —4
B) YpaBHCHHE HE MMECT KopHel, eciu D < 0, T.e.
—4<p<b.
34.38. X%+ 6px + 9=0, D = 36p° — 4.9 = 36p* - 36,
8) ypaBHCIIHe HMEET /1Ba PA3NHHLIX KOpHS, eciu D > 0, p?— 1> 0.

@-Dp+1)>0,

+u1 = UI t—p
-1 1 P
p<-lL,p>1;

0) ypaBHEHHE HMEET OIMH KopeHs, ecnu D =0, 1.e. p)= -1, p,=1.

B) YpaBHCHHE HE UMccT KopHEl, ccnu D < 0, te. -1 <p< L.

3439. ) (p- I’ -4x+5=0,p—1=0,Tre.px 1 uD=16-45p-1)<0,
4-5(p--1)<0,4-5p+5<0, 5p>9,p>%. Oreer: p > 1.8.

6)(p- 15 +4px-3=0,p-1520,Te. p= 15uD=16p"+43(p-15)<0
47 +3(p-15)<0,4p>+3p-45<0, D=9 + 4-4-45=27"

-3+27
pl= 8 =3;p2—_‘l—5
+VI = vl ey
-15/4 3 oo 15

eT. —T <p<3.

B)(p+3)°-6x+8=0,20p+3%0,Te.p%—~1,5uD=36-48(2p+3)<0,

9-8(2p +3)<0,9-16p-24 <0, 16p>-15,p>13.

Otser: p >13
16
BeposTiio, B 1. I) oneuarka: B ypasBHEHHH NPUCYTCTBYET X.

DG p-S—(6p-2x+3p-2=0, 3p—5¢0,'r.c.p$% u

D=(6p-2)-4- (3p-5)3p-2) <0, 36p— 24p+4—4(9p2—15p-—6p+|0)<0,
9p?—6p+1-9p7+21p~10<0,15p<9, p<Z
Orser: p <0,6.
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34.40.2) x>~ 6x +p*=0 6) x> 4x-2p =0

D=2%6-4p*20 D=16+42p20
9-p*20;p*-9<0 4+2p>0;2p>24
@-3)p+3)<0 pz-2
+ I - 1 + >
-3 3 p
Oreer: pe[-3;3]. Orser: p 2-2.
B) X’ —12px-3p=0 DX+ 2px+p+2=0
D=144p*+4.3p >0 D=4p’-4(p+2)20
125+ p2 0, '+ 520 P-p-220p,=2,p,=-1
p(p+l—2)20
| | ’ + l — I 4 »p
-1/12 -1 2
Orsger: pe(—oo;— i3 Jo[0;+00). Otser: pe(—o;— 11[2;+x).
3441. ) 3px2—6px+ 13 =0,¢ecnup =0, 10 13 =0 — Het KOpHEH;
ecin p£0: D = 36p*4-3p-13 2 0, 3p%— 13p > 0. p*~ |33p>0p(p >0,
< VI = l +—p
0 133 b Otser: pe(-x; 0)u[1—3-;»mc),

6) (1-3p)x"~4x—3=0,ecnu 1-3p =0, T.c.p = l, YpaBHECHUC UMECT KOPEHb.

ecam p#% : D = 16+4-(1-3p)-320, 4+3-9p20, 9p<7, ps% . Oteer: p s%

B) px-9px—2 =0, ecm p = 0, TO ypaBHeHue HC IMECT KOpHET,
ecmup+0:D=81p*+4p220,p°+ & p>0 PO +3; 3 -)20.

+ l = v;[ + >
8 o P
81 OtBet: pe(—w;— % J(0;+00),

1) (-1 ~2p-3)x+p+5 = 0, ecnm p—1 = 0, T.c. p = 1, ypaBHEHHC UMCET KOPCHB,
eciH 2p-3=0,1e.p=1,5 0,5x%+6,5 =0 "er KOpHei,

ecupzl up#l,5: D=(2p 30 -4@p-1)p+5)20,

4p*—12p+9-4(p’>+4p—5)>0,~28p +29>0,28p <29, p < '23

1
Orser: p<15= %
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34.42.
x — 2)(x—p)<0, x,=2, x=p:

alp=<2
r b——o—t—p
p 2 *

Tpu uenouucneHHLIX 31a4EHUS B 7TOM ciiyyae: —1; 0; L.
3uaunt, pe[-2; -1). Ho T.x. p — uenoe, to p =-2.

6)p22.
N
2 p X

Tpu uenoyucaCHHBIX 3HaAYEHHUs B ITOM ciiyuae: 3, 4, 5.
3uauut, pe(5; 6]. Ho T.k. p — uenoe, To p = 6.

Orser: p;=—2; p2=6.

34.43.x* < 9p°

x-3p)x+3p)<0

010 HCTOYUCIECHHOC 3HAYCHHUE B 3TOM cnydac: x = 0.

3uauur, -1 <3p < ],—-;—<p < —;—
1 1

Orser: 3 <p< 3

34.44. 1 oran: Tlycts x cM— AMMHA NPAMOYIOJIbHUKA,

Torna: (x — 2)em — ero uupuna, x(x — 2)cm2 — €T0 MRO1AKD.

T.k. NiomaAs He NPEBOCXOUT 224 eM?, mostyuaeM x(x — 2) < 224

ILoran: x*— 2x - 224 < 0, x, 5= 1 21+ 224 = 1415, x=16, x, = 14.

+I—V1+>
X

\

-14 16
-14<x<16.
11l sran: fAcno, wro noaxoaut 0 < x < 16, 1o T.k. muputa GOAbLIC YIS, T.K.
x—2>0,x > 2, T0o nony4aeM, YTo JIMHA NPAMOYreikHUKA OonnLine 2cM, HO He
6onee 16 cm.
Orser: Goaniite 2¢cM, HO He Gonee 16 cM.
34.45. | sran: Tycts x cM ~ cropoua keaapara. Torna 2x* cM — YABOEHHas
nJiowankL KBaapara, {x -+ 6)cm u (x + 4) cM — CTOpPOHbBI NPAMOYTOJIbHUKA,
(x + 6)(x + 4) em® — ero nnowazk.
T.k. mowans HPAMOYFOALHUKA MeEHbINE YABOCHHONW MAOMIANM KBAAPaTa,
noayuaem: (x + 6)(x + 4) < 2x°.
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I aman: x* = 10x - 24> 0, x,= 12, x,= -2,

S W >

-2 12 *

xe(~00;-2)(12; +0),
HI stan: AcHo, yro noaxoaut x > 12. T.e. cropona keanpara Sonee 12 cm.
Orsert: 6onee 12 cu.
34.46. ] oran: 3a 24 | rpynna npomina 2-4 = 8 (km). [Tycts x — rckoMoc Bpemsi.
Torna: I n II rpynnsl oxaxyTtcs 3a 3T0 BpeMs Ha pacctodsuy (8 + 4x) kM ot
Bepiunbl npamoro yraa. Ilo teopeme IMudaropa Halinem kBanpat paccrosius
MEXIY rpynnaMu:
(5x)+(8 + 4x)* (km?). T.K. TPYNnBI NOMKHE! HAXONMTLCS HAa PACCTOSHMH He
Gomsinc 13 kM, nonysaem (5x)° + (8 + 4x)* S 169.
ILoram: 25x%+ 64 + 16x*+ 64x — 169 <0, 41x* + 64x — 105 < 0, D = 146>

- —64+146 .y . __210
i I T
+v‘[ = vl t—p
20 1 g

82
210 ¢
32 <x<I1.

I aran: Acuo, uto noaxonur x < 1. T.e. uckoMoe BpeMs He Gonce 14.
Otsert: He Gonee 4.
§ 35. IpubamxennLIe 3HAYCHAS AefiCTBHTENbHBLIX HHCE

35.1.a)2,7u28;6)1,2u13; B)3.914,0;r)39u4,0.
35.2.0) V6 =2,44..; 2,41 2,5; 6) 12-/7 |=0,64...; 0,6 1 0,7:

B) ||2-J§ <10.26..;102110,3; 1) %;- =0,91..;0,9u 1.
353.2) V3=1,732..; 1,73 u 1,74;  6) V2 -1=0,414..; 0,41 1 0,42;
B) 5~ V7 =2,354...; 2,35 n 2,36; r) —;- ={0,664...; 0,66 n 0,67.

354.3) 5=2,236..; 2,23 u 2,24; 6) V11-3=0,316...; 0,31 u 0,32;
B) 68 =3,171...; 3,17 u 3,18; r) -]l—; =0,789...; 0,78 n 0,79.

355.a) V11=3,316..;3,31 03,32,  6)12-V10 |=1,162; 1,16 u 1,17;
B) [5-v2 |=3,585...; 3,58 n 3,59: V) :-3- =0,705...; 0,70 u 0,71.

35.6. a)\/15 =3,8729...;3,872.u 3, 873; 6)19 —6=1,6411; 1,642 n—1,641;
B) 1-/8 =1,8284...-1,829 u-1,828; 1) % =0,1578...; 0.157 u 0,158.
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357. )VI8+ /8432 =32+ 22 + 4142 = 9V2 =12,7;
6) V48 + V12 =75 =43+ 24353 =3 =1,7.
35.8. 2) V27 +4/75 =147 = 33 + 543 -3 = 3 »1,73;

6) 9,5\/5()6—\/9_8+%~ﬁ'6'5=5s/5—7«/5+3\/§=~/5zl,41.

35.9. a) |2 —1,4}; 6) |n—3,14|; B) |§—1,57|; ) |3 -1,73}.

35,11, a) 0,1V200 - 2¢/0,08 + 44/0,5 - 0,4/50 =
=Ji-2\/m)T-i+4-%~o,4st_-= V2-2-02¥2 +2¥2-0,4-5v2 =
=V2-0,4v2+2V2-2N2=0,62~08 ;

6) 5 %-%Jiﬁ+~/§'66~o,2«/’3?=

= 5—%-2«/§+|o\/§-0,2-25«/3:JE—J§+10J§—5J§=5J§z11,2;

B) V176 - 24/99 - /891 + /1584 = 411 -6/11-9V11+12V/11=11~33;
r) JLT-%JZGM@—JS_: O,SJ——%JE+6J§—4\/§=2\/§~4,5.
35.12. 9) 3-429-1245 =\E(\/2\/§—3)2 =J3—]2J§—3| =
=V3-25+3 =54 1-245 = J(1-V5 2 = l-V5| =5~ 1212

6) y5- 13+ 48 =J5—\/13+4J§ =J5-J(1+2ﬁ)2 =\[5—|1+2«/§| =
=V5-1-2V3 =4-23 =\3-2B 41 = J(3-17 =[\B-1|=V3-1=0.7.

§ 36. CrangapTHEIi BUA YHCIA

36.1. a) 100 = 10?%; 6) 10000 = 10*; B) 1000 = 10%; r) 10000000 = 10",
36.2.2) 0,001 = 107, 6) 0,1 = 107", B) 0,00001 = 107%; r) 0,0001 = 107*.
36.3. 2) 2300 = 2,3-10°, nopszox pasen 3;

6) 75000 = 7,5-10°, nopszok pasen 4;

B) 12 =1,2.10", nopazok pasen 1;

r) 62000 = 6,2-10°, NOPAAOK paBcH 5.

36.4. 2) 0,0035 = 3,5-107, nopanok pasen —3;

6) 0,00007 = 7-107, nopsnok pascH —5;

8) 0,00024 = 2,4.107, nopszon pancy —4;

r)0,91=9,1-10"", nopszok papen —1.

~ 36.5. a) 350-10” = 3,5-10%10% = 3,5-10*, nopaxox pascu 4;

6) 0,67-10° = 6,7-107".10° = 6,7-10%, nopanox pasen 2;

8) 85-10* = 8,5-10-10* = 8,5-10°, nopsanox pasen 5;

r) 0,015.10% = 1,5-107%.10% = 1,5-10°, nopanok pasen 0.
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36.6. 2) 0,73-10° = 7,3-107"-10° = 7,3-10", nopsznok pasen 4;

6) 512-10° = 5,12-10%10° = 5,12-10°, nopsnok pases 5;

8) 0,43-10* =4.3.10"".10* = 4,3.10°, nopanok parcu 3;

r) 3900-10° = 3,9-10%10* = 3,910, UOPAZOK pasc 7.

36.7. a)(02 10°)(1,4107%) = (0,2:1 4)(105 10%)=028-10°=2,810"10°=2,810%
6) (2.4-10%)-(0,5-107%) = (2,4-0,5)-(10°107%) = 1,2-10%,

B) (3,7-107)(7-10%) = (3,7-7)-(107"-10%) = 25,9-10" = 2,59.10-107 = 2,59-10%;
1) (5,2-10')-(3-107%) = (5,2:3)(10'%107%) = 15,6-10° = 1,56-10-10° = 1,56-10"
36.8. a) 0,2-10°+1,4-10° = 0,02-10%+1,4-10° = (0,02+1,4)-10° = 1,42.10%

6) 7.8-:107'+7-10* = 0,0078-10'%+7-107 = (0,0078+7)-10% = 7,0078-10%

B) 5,2:10°-0,5-10% = 5,2-10°-0,05-10% = (5,2-0,05)- 10 = 5.15:10°%;

r) 6,1-10°-9.10" =6,1-107-0,9-10° = 5,2.107

-
369.2) 2210 _1 5.0 102 _ 95,102 29,510
0,06-10° 3 _
15
6) 2,7«10-5 =0,75'1020 ____7,5_10'.9
3,610
4 -7
g) =310 50100 =2.10° p) 24106 8101 =410
0,24-10 1810
-7 2 . ~17
36.10.0) 2210 200 0 ppisi7000 6) ﬂ%-:s.m—"’
34.10 45.107 .= . 10°
9
21 1-10_'2-96-]06
) —1C _gprota0 3 0510 =510
15-10° 4210 2410

36.11. a) 4 = (1, 4105107 = (149107210 = 7107, » = 6107,

sHAYuT, a>b;

3,6-197 -3 3
0)a= 31074 =1,2-107%, b =1.1073, 3nauwuT, a>b;
B) a = (4,2-10°)1(2:10%) = (4,2:2)-(10°-10%) = 8,4-107, b = 70-10", 3uaunt, a<b;
9
nNa= 5“0 =0,6:10* = 6-10', b = 7-10", snaun, a<b.

36.12.b= a0~102, rae 1<a<10

a) 1005 = 100-a5-10* = a5 10*, T.c. mopanox = 4;

6) 0,16 = 107" 10> = 2, 10", T.c. nopanox = 1;

8) 10 b= 10-a5-10? = - 10°, T.¢. mopsinok = 3;

1) 0,001 b=103-a5-10% = gy 107, T.c. mopamox = -1,
36.13. m = ay- 107", rae 1<a,<10

a) 10m=10-a,107 = ao-IO‘s, T.C. NOPANOX = —3;
6)0,01m = 1020410 = a5 10’6 T.€. IOpPANOK = —6;
B) 1000m = 10%.ay: 107 = - 107", T.¢. nopsmok = —1;
r) 10000m = 10%ay-10™ = gy 10° T.€. nopanok = 0.
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36.14. Komuecrso sarouos pasro 7,231-10%:64 = (7,231-10% : (6,4-10") =

= (7,231:6,4)-( 10%10") = 1,12984375-10° =112984,3. 3mauur norpeGyercs
112985 Barosos. Oreer: 112985,

36.15. a) 1 cyrkn = 8,64-10%;

6) atmocdeproe nannenue na spicore 100 kv = 2,4-107° mm pr. cr;

B) 1 kan=4,19-107 kJx; r) 1c =2,778-10* =

36.16. x = a-10°, rze 1<a<10

a) ¥ =(ay10°° = ag-lo“’-.'r.«. TIOPSAOK az = 1 unn 2, 1o nopszox X* = 12 um 13;

6) x° = ( ap'10%° = a,>-10°%; 1£2y<10; 12a,°<10°, T.e. nopanok ay’ = 0,1,2,3 wmm
4, 3HaYMT, nop;moxx‘ =30, 31, 32, 33 wnm 34;

B) J;=x}é=(ao~105)% = Jag 107 ; 12ap<10; 1< Jay <10,
T.€. HOPSLIOK ,/;0- = |, sHaunT, NOPSAOK Jx =3;

D) — =x" =(ag10% = g, 10°%; 1<a<10; 107'<g;'<10°,

|-

T.€. NOPANOK ao" =0 wmu —1, 3HaunT, NOpALCK -l- =-6 unn -7.

X
36.17.2) m = ay 107, n=bo-10°; mn = (ag-107)-(bg10°) = aghy-107";
1<a,< 10,15 by< 10; 1 < gy by< 10% T.€. nOpAAOK a1g by = 0 unn 1, 3Hauwr,
nopsnok mn =-1 unu 0;
6) ntm =ag 10> 107+ by 10° = (g 1077+ bo)- 10°; 107 < g9 1077 < 1075,
14107 < ag 107 + by < 107 + 10, T.c. nopsanok ap 107 + by = 1 nim 2, 3HauwT.
nopsaoK m+n =3 win 4;
8) 10n + m = 10°b+ 107a,, ananorwuo noayuacy, 4To MOPAAOK =4 Wi 5;
1) 0,1m + 107 = ag107° + b-10%. Axanorkuso noAyuacm, YTO NOPAAOK = 4 1y 5.
36.18. 5= 2, 10%, = by 10°
a) st= ag by 105 1<ay be<100, T.c. nOpAAOK ay-bo=1 wim 2, 3HauuT,
NOPAAoK st =6 wwm 7;
6) 100s+£= ag 10*+by-10°=(ag+bg)- 10%; 2<ay+5y<20, T.c. nopanox agtby =0
umu 1, saaqur, nopsaox 100s+f =4 umm §;
B) 0,0 15+= aq 10%b4: 10°(ap 10 +by) - 10%; 107< gy 1074<107%;
141072y 107% b<10+107, T.c. nopsaok agl107*+h, = 0 wmu 1, 3uaunr,
nopaaok 0,015+t =4 wm 5;
r) 0,1st. CpaBHHBAA ¢ MyHKTOM a), NoMy4aeM, ¥To nopajaok 0,1s7 =5 umu 6.
36.19. a) T.x. 1<3,252-2,165<10, 1<3,252:2,165<10, 1<3,252+2,165<10, T0: nopsmox
4acTHOro =9-9=0; nopazok npomsseacHus = 9+9=18, nopanok cymmnt =9.
6) T.k. 10<4,435.7,098<10%, 107'<4,435:7,098<10°, 10<4,435+7,098<10?, To:
HOPAJIOK MpousseaeHus =--7~7+1 = -13, nopanok uactioro = ~7+7-1 = -1,
MOPAAOK CyMMB = ~7+1= -0, )
B) T.k. 10<8,389-9,762<10%, 107'<8,389:9,762<10°% 10°< 8,389+0,9762<10", To:
nopanoK npousseneHus =5+4+1=10, nopsanok vacreoro = 5—4-1=0,
MOPAAOK CyMMBI = 5;
r) T.k. 10<7,987-3,157<107 10°<7,987:3,157<10', 10°< 0,7987+3,157<10, 0:
nopsaxok mpousseiaeHus = —6-5+1= —10, nopamox wuacTHoro = —6+5= -,
ROPABOK CYMMBI = =5
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Jomamnas KOHTpoALHan pafora Ne §

Bapuanr 1
3x+5 10-3x 2x+7
1. + >
7 5 3
15(3x +5) +21(10 - 3x) > 35(2x + 7); 45x + 75 + 210 — 63x > T0x + 245
88x<404x<%. Orser x<15l

2. x’-s.v\/:?+18=x’-8x&+16+2=(xJ§-4) 250

4x%+x 3x-|<x2+17

3. - <
3 6 9

U+ 6x—15x+3< 2%+ 34, 22— 9x =31<0

= 99,31 = 532 = 9+453_62_31

D=81+4.22.31=53 =202 n=-1

O'rse'r[l,22]

4.y<-3x+1

Bce TouKH MIOCKOCTY, PACNONOKEHHbIC HIDKE NpaMoit y =~3x + 1, He Bxmovad
TOYKH TIPAMOiA.

{x2—7x+1220 ‘{(x_s)(x_“)zo
S. o4 x#0 =
¥+2x20 l:

x#-2
< xe (-, - 2)U(-2; OU©0; 3]U4; + )

_2 -

x]-3, ccmm -1<x<6
a) -5)= _—LS = 0.4, f0) = 0| - 3 =-3, A7) ne onpeneicHo.

6) rpaux dyHrumn y = f{x)
B) ceolicTsa Qynkumn y = f{x):

obaactb onpeaencHus: x < 6;

>0 npu xe (—0;—1)U(3:6]; _/I / .
y<0npuxe[-1;3), =0 npux=3; ' -—l\ly 6~
yHKiHA HMCEET Pas3pPEIB NMpH x = —1;

Yeama = W(0) = =3, Yuaus = y(6) = 3;

dyHKIMA BLIMYKA BHU3 HA OTKPRITOM JTyye(—oo;—1);

dyHxums Bo3pacracT Ha OTKPBITOM JIyHe (—oo;—1), yOrBaer Ha otpeske [-1;01,
Bo3pacTact Ha otpeske [0;6].

¥y
3
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7. 43 +48 =275 HA 3 +4 3 103 523 [=2 V3 »3,5.

8. (2,345-10%)-(4,564-107°)=10,7-107=1.07-10%, t.e. nopanok uncaa =2,

Bapuanr 2 '
Tx Hx+1) 3x-1 13-x

1, —- < - ;

3 6 3 2

14x-Tlx—11<6x~-2-39+3x, 6x>30.x>35. Otser; x>35.

2. 2 -1015 +26= (17 -5) +1>0

3x2+x_2—7x> 3% +17
4 5 10
30x%+ 10x — 16 + 56x > 12x° + 68, 18x* — 66x —84 2 0,
9x?+33x-4220, 3x°+ 11x- 1420,
D=121+4.3. 14=289,x,=:l-‘6¢—'—7-= 1:x2=—l3‘1.0mer: (—oo;-l—;-]u[l;m).

4.y>2x +4.

3.

Bce Toukn miockocTy, paciioIoKEHHLIE BhIie NpAMON y = 2x + 4, He BKmoyast
TOYKH NPAMOIH.

(x+2)Yx+7)z20

x#l & xe (=0, ~NUE2, DUE; 3HUG; + o)

249x+1420
5.{" *
x#3

o
X -4x+3=0 {

PN [ ) eca x<-2

10. y=fx)= {2{x|~2, ecnm —2<x<6 4&;&
) f-7)=(-7)-2=47,
A0)=20|-2=-2,A5)=2[7}-2=8;
6) rpadux pyuxuwmn y = fx)

B) cBoiicTBa GyHxumu y = fx):
obnacrs onpeacacHuA: x < 6;

y>0npu x<—J2 Rl<x<6,
. “% 6§ %
y <0 npu xe(-—ﬁ; 1) \K

y=0npu x=—/2 n x=1;

¢yuKkIus HenpepLIBHA

Yuaum =.V(0) = _2, Yuaug HE CYLICCTBYCT,

QyHKUMS BBINYKIA BuU3 Ha jyye (—oo;—2];

¢yukums y6uisaet Ha ayue (—o0;0], Bospacracr Ha oTpeske [0;6].

7. 14 V3 + V48 - 275 4 3 +4 3 -10 /3 [H-2 3 =243 =3,5.

8. (2,345:10%)-(4,564-16°)=10,7-10 *=1,07-107%, t.c. nopsnox uncna =—2,

284




‘Taaea 6. ATOTOBOE MTOB4TOPEHUE

I.a) 6)

<

<
®

=2
—r—]
-
e

B) )

M

2,a) ) 6)

0 -1 Jo
___________________ oo v x
B) r)

Yy by
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3.9 0)

-
~

|
[ %]

X
¢

e

B) r)
S
Jd I\
3 x
N 4 _,_\\
i/
4.9)=x+50%  Oy=x-1; By=(x-11+3 ny=(x-2Y-4
5.8)y=2x-47+3; 6) y=——;.—(x+3)2+2:
B)y=-%(x+l)2—4; NDy=1,5-2°+1
6_. 5.4, - : =5 _
6‘a)y—x_3’ G)y_x+3, B)y"x+3+ls r)y—x-l 2

7.a)y=§x’; G y=—(x+3% By=x-3 1y=@x-27-4

8-a)y=—i; 6)y=—-§--; B)y=i+2; r)y=—_§-—2
x x=-2 X x+1
.00 1);x=2; O6)(-1;3)xx=-1; B)(-6;8);x=-6; 1) (2;:-8)x=2.
10.0) -8 - 3. 93 3.4 5=6a;5a=-5;a=-1
2a 2a

5)a—+9=2;4a=a+9;3a=9;a=3
2a

1t. 2) —%=2;b=—8;f(2)=8-l6+c=—8;c=0

6) -:%:—4;b=24;f(—4)=—48+24-4+c=3;c=-45

12.y=0,5¢ -x-1,5=0,50> - 2x) - 1,5=0,5¢x - 1)* - 2.
a) (—00; 1] - yBuisaer; {1, 00) — Bo3pacracr;
6) Yoaua = -2.
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13.y=—x"+8x— 12 =4 — (x - 4) y
a)ynauﬁ =4
6) (—oc; 4]

4. y=(x=3)7—9 i
a)x1=i;x2=5 : [
6

6) x € (—oo; 0JU[6; + oc) maan

=y

15.ay yy 2, T S\

2)x=0;

3) / Ha (-0, 0); N\, Ha (0; + ),

4)}’uauﬁ. =12;5) E(y) = (—=;12] ;

6) 1)(2:0%2)x=2;3) / na (2;+®); \, Ha (-2} ; 4} Viguu = 0;
5) E() =[0; +w)

B)1)(1;4);2)x=1;3) / na (-, 1); N\, Ha (I;+) ; 4) Yyuis = 4;
5) E(y) = (- 4]

Dy=2"-4x+5=2x- 1+ 1, D (1; 1) 2)x=1;

3) /S na (o) N\ Ha (-0} 4) Yuge = 15 5) EQ) =} +0)

16.2)y=-2(x -3 +8

y=0mpux=1ux=35

y>0opu x<(1;5)

y<0npu x € (—oo; NU(5; +00)
Y 1135\ x

6) 1

y=0nmpux=-9ux=-1

y<Onmpu x€(—-9; -1 \ -JO

y>0

npH x € (—o0;, -9 U (-1 +00) ¥y

o 'e

B)y=3(x+2)*-3
y=O0pmpux=-3ux=-1

y>0npu x € (—o0; —3)U(=1; +00) y TS x
y<Onpu xe(-3,-1) ke

r)

y=0nmpux=-1unx=35 0
y>0npu xe(—1;5) “']F 2 5\ x
y<0npu xe(—o0; —HU(5; +00).

17. a)y=2(X+ l)z'S;yHaué. = O;yuauu. =-8

6)ynau6. = 0; yﬂazuu. =-3 B) Yuaum. = —6; Yuane, HE CYLUCCTBYET
")y = —2(X - 2) + 8= Yrane. = 8: Yuaum. HE CYLICCTBYET

287



18.

6 y=—(x+2)*+4
N ){y=(x+l)2—-l
y
Ay
o, -~

~\\{
¢
"

T

x=-3x=0 | x=-2x=0
B) r
y=—(x—4)" +13 y=2—(x—4)?
[ 34

x=2hx=4, x=2x=5.
19.
a) 6) x*-2x-3<0; (x=1)? -4<0
¥y
y -
o \[ ]
_7\3/1 x _‘\Js -
4
x € (—o0; ~ U (1; +00) x€[-1;3]
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2) X +3x-4<0;,(x+ 1,57 -625<0

\ 4/

—\:/5 X
-4

x€[-35] xe(—41)

20.2) X +4x+4>0 B) —(x—3220

(x+27>0 L

xw -2 (-3 <0
x=3

6)3x°- 6x+5>0 D22~ 4x+7<0

x—1)2+2>0 2x -1 +5<0

reR XED

22.
a),yuanﬁ=3:

1

2

6) y€(0;3)
21,a)2x* -8x+(5-m)=0,D=64—-4-2-(5-m)=8m+ 24
Ecau D =0, 1.e. npu m = =3, To ypaBHeHue umeet 1 kopens, npu m > -3 — 2
KOPHSA; IPH m < —3 — HeT KOPHCii.
6)-3x—12x=T-k=0;3x+12x + k+7=0
D=144-4-3(k+ =60 12k
k=35 -1 kopeun; k <5 — 2 kopust; k> 5 — HET KOpHEH.

y ¢ ’
23, ‘ 24, J

yHAIIM

a)(3; 0). _
6) ®dynkuus yOoisaer a)yx=0,y=3.
Ha (—o0; 3)U(3; +o0) 6) (—o00;3)J(3; +c0)
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25.
a) D(p)=(~00;~3)U(-3;+00;" i
E(y) = (~00; —=2)U(-2; 4+ 00) '

6) Bospacraet Ha D(y). =3 5% SESS x
B) (-3;-2). o o
P)x=-3;y=-2 !- /
3 4 1 : 9
27.9) y=-=, 6) y=—, B) y=-——; r)y=-—
x 2x X

28. a) =100 — npuHaIeKu1

39 4
6) - ) -2(- w/_)+15—l5—npnua.nne>km

i)
B) 01815 # 1,2 — He NPUHALIEHKHT; I} ( Z ) =747 # 6 — nc npumanncxm
+
4
29, 2) Yuaum = - 6; Vuaus HE CYHECTBYCT, 0) Yuwum = 4; Yuass. = 5 :
B) Vianw = —10; Vuaus = —4; I) Vuaum HE CYLWIECTBYET; Yyaus. = V.

30.2) y=x* - 6x~ 7=(x~3)’ - 16 — y6uipacT na (-;3] u Bo3pacraet Ha
[3:+0),
6)y=—x+2x+ 5=—(x— )2+ 6 - yGuiBacr Ha [1; + ) W BO3pacTaeT Ha (—o; 1]

3L a))’uaum 1- 6‘/— Yuans = - 4\f— 6)yuauu = 6‘/6"9;.}4:3“6 = 6‘/—_7~5

B) yHaHM = 2J——2 syuauﬁ :4 r)ynanm = 5 yuauG Io 6J—-
32.2)x=2; x=6. 6 x=-1.
y 1 :
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y=-0,5(x-2)"+3
33.a) 5

y:—-——

x+1

¢

x=-:x=l:x=4
34, a)

RS & F ..

\

y=0npux=2;y>0npu xe(1:2)
y<0upu xe(~w0:JU(2; +x)

B) y

y=0npux=-I;

y>0npu xe(-0-DNU(0; +»)
y<Onpu xe(-1;0)

35.a)

6)

x=-2;x=1,x=3
6)

m—— m—m—— = _:ﬁ:

A

y=3npux=0
Yy <3 npu xe (-0 0)U(2: +)
y>3nmpu x€(0;2)

r) y

|/

y=-2 npulx=0
y> -2 npu x e (—o; —2)U(0; +0)
y<-2npu x€(-2:0)
6)
¥

e
v

x € (=00, = 6YU(~1. + 0}




1
b
®
ﬁ .&
- x

\s

xe (-0 —HU(; + o) xe[0;3)
36. a) 6)
o\
x p) x
y=tx 7<\ y=x—2; y=—x+2
r)
\y :
X
y=x+3;y=3-x y=xthLy=-x-3
37.a) 0)
Y ¥y
'
S
0 . /’; — -
o) O * [-6; +)
)
3
1
-o—w-—o——-—-’—oﬁw

[0:-o [2;+0)

YL



38. 2)

)
X
(—o00; 0]
B)
) y
2
0 0

4
o
-9

{~o00; 01 (—00: 2]

39. 3) Vg = —5; Vuuans. HE CYLIECTBYET
B) Yoaum. = 2; Yuans, HC CYIUECTBYCT

40.

a)(-3;0) u (0; 1);

6)y<0npu x€[-4,-3),y>0npu x>-3;
B) x€[0;12];

n{1;2].

41.

a) D(y)=[L 00), E(y)=(—00;2]:
6) [-1; 0}

B)x=2;

r) x€(5;+00).

42,
ayx=4

r’ yHaHM =

0) Viauw. = —‘/S-;YHME = "‘/i
‘/§+l > Vuaus, = J€+l

y

e ot ;

y
Z\\x

Otl 5



B)x~/

yi
3/_
el O
2 7 x
43.3)x=4
Iy
0 34

44.a) y =20 npu x€[—2; +00),

y<Onpu xe[-3;,-2).
y

-3 //
L2200 x

B) y20 npr x€[0; 4],

y<Onpux>4
y
2
0
A I
45 a) y
o
y

N

**-;\o/ *
B
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Dx=-3;x=6
y -
-3 Oi 6 1
O)x=-Lx=0
»
-1 o
= __\ >
\\
6) y2-2 npu x€[}; 5],
y<-2mpux>35
¥y
of | 5
\ x

r) y25 npu xe[4+x),
y<S5npu xe[0; 4).

y
5
v~

0

4%
6) /
0 b1
y
3 X

AN

—




46.

a) 0 . m OL

" of 2 - r /10\

47.

-

a) -3,
6) y6eiBaer npu x € (—oo; 4] ¥ Bu3pacraer npu

4
x €[4; o0) . o
B)x=-lux=9 ; |

r)y>0nmpu x & (—oo; —HU(9; + o0}
y<Ompu xc(—L9)

48.

a) 4,

6) Bospacraer npu x € (—o0; —3) .
y6uriBaeT npu x €[~3; 00)
B)x=-Tux=1

y>0npn xe(-7;1);

y<01pH x € (~o0; - NU(L +00)

49. 2) Vi, = 0. Yvane = ﬁ 0) Yoaus. = —‘(4—\/5) s Yoaum =
B) Va6, = 33 Viuune = 3= ‘/3 1) Yeaun. = =25 Vuaus. = \,g" 4
50. a) b7 _ 6) y
N\ 5 /
/ \/ 7
2 o .
-2\1(/'6 ¥ -8 3 1 2 ~
-4

x==2;x=6 ' x=-8,x= i



B)

e

c/u
(%)

e

x=—4;x=2
51,

2 {y:Z(x—2)2-5
y==]x-2|-2

x=0;x=4
52.

a)
\ 0

™ 9/345\
-

]

X € (~o0; ~1]U[3; + )
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N
N

W12 x
x=1l;x=2
y
6)\ }
1
L —
XE(-2:0)




B) r)

x€(=2,6) x € (—o0, 2}1U[6; + o0)
53. a) 6)
’ e
[¢] x -5 0 x
B) r)

54.a) 0) =5; A-3)=38: A20) = 127 - 4¢ + 5,
So+2)=3(x+27 -2 +2)+5=3x+ 10x + 13;
6) 1) =-2; -2) =-23; f3x) =-36x* —9x — 1;
fr-)=-4x—-1P+3x-1)-1=4x*+11x-8
55.8) A1) =0; f®)=vT; f0.50=0,55-1; /(x +1) =5 =|;
6)A0)=2; f(-2)=+2;
U =Vaxra=20x+1; f(x+4x)=x +dx+d =[x+2].
56.8) (x+2)=3(x+2+2=(x~ 1> ~3(x~1)+2
C+H2P-(-1)P=-3(x+2-x+1)=0
(x+2-x+"¥x+2+x-1)-3-3=0
32x+1)-9=0;2x+1=3;x=1
6)(x+ 1)y -5x+1)+6=(x-3-5(x-3)+6
X+ +1-5x--5=x-6x+9-5x+15
8x=284x=35

29"



- 2 _q._ A
57.2) Jx* -2x- =+x+3 { ~x-1= x+3©{x 3x-4 o@xe{—l;4}

-3 x>-3
- z— =
6) V7 v d =il {x Sx+4=x- l@{x2]6x+5 0<:>Jre{1;5}
X
1
58. = —
2) x’-l 3x ~3x
L1 o 2Dy 5 1-0x=05
(x=1x+1) 3x(x-1) 3x(x*-1)
32 3 2

3.2 =2 2=2u-1px-2.
6).1"—21+I x=1" (x-1* x-1 =Dy x=

59.2)ix+1)-8x-1)-9<(x-2P7~-8(x-2)-9;
C+2x+1-8x-8<x’—4x-4-8xr 16, 6x-27<04x<45

6) (x-4) -6(x—4)+82(x+2) -6(1+2)+8,

X -8x+16-6x+242x" +4x+4—-6x-12, —12x+48>0, x<4

60.2) (x 30+ Tx + 32+ 12> 12 (x +3)(x + 10) > 0; x & (—o0; — 10)J(~3; + o0}
6) x—1 —4(x~-1)+3<0, x* ~6x+8<0. (x-2)x—-4)s0. xe[2 4],

61.2) ¥(3) <A1.72); 6) ¥(3-v2) = y(3+2): B) y(4) < $(3V2); 1) (0.8) > 15)

62. a) 6)
y

s

[}
+
t
1
]
1
1

| \- _;/1\ x-

012 6
-9]
D=1, 6); E(/) = 11, 6] D(f)=R, E(f)=[-9+x)
fx) T wa{l,2)u | na(2,6} fx) T Ha (—o0;0) u } Ha[0; 2]
6. 64.
) »

5

0

\(\3 ’

AfA-2)=0; [0)=—4; f3;=-10 pel—o, - DL +0) — 1 kopeHs
6) A—na, B—wuer, C— na. p=1tl —2 xopua
pe{-L1) — 3 xopua

=

2938



2x,x<0

65. a) y={J; £50

66. a)

-1 101 x

t—(x+1y,~3<x<0
6) y=14

—,0<x<4
X
6)
y
{OW(\/‘
r)
4y
4
i 0 2 \ X
6)
y
ﬁ"v_3 0 3
<l
y=- -9
6)
y
2 g 2




0)

= 4 -~ *
Lag] ﬁ n
- [aa]
a oS I > ) Pr— >
Il o o} =) - Rt L L amemmaes 153 S
. , J |
= S = 5
[ $53 > 1 k -
- fo - - g - - n —
\‘u\ i - I_ e
_/ K
- - | —— . D
{
= =
- _- L
..0 @ -~

69. a)




B)

72. a)

.7

N r
B)

y

0 x

73.8) —— = 4-0,5¢2, x=0
x+2

x=—4;x=2

S

<

r)
y
fo
6)
y
-111 j
J
—4
r

6)2x~4+x2-4=0, x=2

P+2x-8=0, x=2
(x+1)?2-9=0
x=—4

|

—4 0

o

—9



T4 ) x(x+6)=0;x,=0,x,=-6 6)3x° +18x=0;x,=0; %, =~6
B)x(x+12)=0; x,=0; x,=-12 Nadx(x—-7)=0;x,=0;x,=7

75.2)x*=9; x=43 6)x*=3; x=+3
Bl =4; x=12 Nx’=6; x=+J6
76.2)x=0 &) x*=—-4 — Her kopHeii B)x:—% r) x* = 10 — ner kopHeii
77.2) D=169—4- 6 - (~15) = 529: ’—3T+233-,x,=3; x,:—%
6)D=27" -4 (~5)+ 56 =1849; x, = 27_?(:3 sx = 1,6; x; ='—7
B) D =1600-4-9-16=322 x,l:_4(:§'32;x‘=—4; x,:-%
() D=256—4-(3)-75= 1156 x,, = '6_;34 x.=§;x2=——3.
78.2)F —dx+1=0,D=16-4=12; x, 4+§[~2+f
1012\/' 5¢5

6)4’ - 10x+5=0:D=100-4-4-5=20;

4
BD=36-4 2=28; xwﬂpsiﬁ
6+2414 32414
10 5
79, a) (2x + 7)* =0, x——% 6)-(5x—8)°=0; x==

B) 3x° + 24x + 49 =0; D =576 ~ 4- 3 - 49 < 0; ner kopueii ’

r) D <0 => Her kopHeH

80.a) - 3x+2=-3+Tx+ 6+ 2, 4" - 10x-6=0;2 - 5x -3 =0:
D=25+4-2 3=49; x,= 5:7,x1=-%;x:=3
)4+ 3x-12=x*+5x+4

I +8x-16=0;D=64-43(-16)=256; 5, =
B)x +x+12=2¢~8x-10
X-9x-22=0;D=81+4-22=169; x,, = X =-2;%=11
P 19-27 + Hx+6=x*—6x+5;3x" - 17x~20=0
D=289-4-3 (20)=529; x, =22 .~ 1; x2=2—;)-
sl.a)32(8x2+x)=15—344(sx2+x)=15;32x2+4x-|5=0;
D=16+4 15 32=442 x,,,:"‘(::“;xl:—%;xz:%
6) 32 - 3x)+~2(9x+2) =3 -2 8x’+9x+ 1=0
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D=36-4 (<5)-1=56; x,=

o0

~-8x16

yx=—4; x,=—

9413




D=81-4-8=49; x, = 9al:x =-1; x;=—%

B) 5(10x3=3x)=7-2; 50x* - 15x— 14 =0
D=225+4-14-50=3025; x, = 15;;55 ix1=0,7,x=-0,4

r) Tx+ 15 -2(6x% + 1) = 6(3 — 62%); 24x* + 7x~5=0

D=49+4-5-24=529; 5, =28, , - 3., -1
28 §° 73
82 a=b+4
ab=96
b(b+4)=96;b*+4b-96=0;
D=16+4-96=400; b, = =2 . p-ga-12

83.0°=3a(a-8)+ 54420 - 24a+54=0;4° - 12a+27=0;a,=3,a,= 9
Takkaka-8>0,T0a=9.
2a+2b=280
'{ab=l75
a(40 - a)=175; > - 40a + 175=0;
D=1600-4- 175 = 900; a,_2=40§30;a1=5;b, =35,0,=35: b, =5

OTteer: SM.; 35 M.
85. 57+ (x+ 7} =172 22>+ 14x - 240 =0; x>+ Tx - 120=0

D=49-4-(-120)=529; x, =222 =8 x+7=15

s =—;—-8~15 = 60 (cM?). Otner: 60 cM?.
86. x> = (x~2)* + (x— 16)* x* = 36x +260 =0
D= 1296 - 1040 = 2564 x,, = 3£16

x-2=24x~16=10
87 (4x-2*—(3x +2)*=35
T —28x—=35=0.x"-4x-5=0;x=5;3x=15;4x =20
a+b+20=48
a® + bt = 400
a*+ (28 — a)* =400; 24 - 56a + 384 = 0; a>— 284 + 192 =0
D=784-4-192=16; a, =28—;f
aQ= 12; b| = 16; a = ]6; bz= 12
Otsert: 12 cm; 16 ¢M; 20 oM.
{2a+2b=92

a'+b =34
a* + (46 — a)’ = 34*

; X =26 (tak kak x > 16)
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2a*-92a+2116 - 1156 = 0;2a* - 92a + 960 = 0: i — 46a + 480 =0
D=2116-4- 480 = 196; q, = 2614

aQ = 16: bl=30; 02=30; b2=16
§=ab=480 cm’

90. Koopauuatst sepiunubi: (5; 52— 10+ 5 +¢) = (5; ¢ — 25).
Paccrosnaue OT BepnHEL 10 Ha4aa KOOPAMHAT:

VS (- 257 =13 (c— 25 =144: c-25=112;¢c=13 nmc =37

2
3\
91, KoopanHaTe! BCPUIHHBL: (~56—;a-(——3-) +6-(—}-)—5) =(——3—; —5--('l :
a a

a
2 2
(l) +(2+5) =3, t=l
a a a

97 + (9 + 5)° =25, 97 + 8174 + 90r + 25 =25, 90F + 901 = 0; (1 + 1) = 0,
t=01=-1,a=-1
92.a)fx)=ax’+bx+c
43)=9a+3b+c=-2;A0)=c=4A2)=4a+2b+c=-4
9a+3b+4=-2 99 +3b =6 Ja+b=-2
< < <~
4a+2b+4=-4 " |4a+2b=-8  |2a+b=-4
a=2b=-8,y=2x"-8x+4
2
Iptg=-

6)‘2+ p+qg=-3

-3 -3prg=7
5p-5=-10;,p=—-l;g=-5;y=x"-x-5
93.a)r=x20:/-2-8=0

- g 236 _ . 2_,.
D=4-4 (-8)=36, t,\,:——2—;1—4;x =4; x=12
B r=x20427-19+9=0

D=19-4 2.9-289; 4, =227, 1., -
4

1
X=x—, x=13
ﬁ.
BV r=x20,-11+18=0
+
D=121-4 18=149; tu=-l¥.f;=2itz=9;
x=xy2 . x=%3
- t=x20437-13t+4=0

D=169-4 3 4=121; z,2='32” ie=tin=4

=1 . X=¥2n

-
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94.2) 1=x1+323;/-Tt+12=0
tl=3; f2=4

¥=0 x=1

x=0 x=z1
6)t=6x-x53F-4t+1=0

D=l6-4-3=4, 1, =222/ =1, =1
6 3

F—bx+1=0 x2—6):+%=0
D=36-4=32 D=36-3_104_, 26

33 3
X=3i’2\/-2- x=3+ .23_6

B) f=x'-12-1;2/-13(-24=0
D=169—4-2-(-24)=361; tm=l3jw;r=8
¥-1=8x*=9; x=13
DI=x-4x4 P+ 9%+20=04 =4, 1,=-5

#-4x+4=0 #—4x+5=0

x=2 D <0 = xopueit ner.

95, 2) x* + 5x 36 =0 6) xu,%x_%:o

B) K+ 10x-21=0 r xz__oﬂézo

96.2)x —4x+1=0 6),(2-3“%:

B) X +6x+4=0 PN L U I
3718

{3
g7.0) 23 2300tm) T\3)_
XX XX, -2

6) x +x) = (x+x,) =3xx,(x, +5,) = (<17 =3-(-5)(-1) =16
98.2) ¥ +x} =(x+x,) ~2xx, =b* -12=13=> b =45

6) l+i=ﬁ=i:l:c=—2
XX XX c 2
99, a) {"'J”“:" 0 {x'“’=6
xl—xz=3 X, = 35X,
n=Tox=4 xn=hn=5
q=-xx;=-28 XX, =-§=5
c=15
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100. 2) x,x, = 4m* — 45m -8 =28: Am* — 45m - 36 =0

D=2025+4-4-36=2601; mu=45§51;m1=12; m,:-%

D=(m-1) —(4m* -45m~8) = 41lm+9> 0 ; mz-%.mm: m=12.
6)x; +x,=3m?+ 16m—8=443m> + 16m—12=0
-16£20 2

D=256+4-3- 12=400; m,1=—6——, m|=§;m2=—6

Hpu m=§: x2+4x+9—§-=0;D<0

m=-6:x"+4x+3=04 D>0.Orser: m =—6.
101, a) ¥% + 22x — 23 = (x — D)(x + 23)

6) -3x'-8x+3= —3(){2 +§x—l) = —3():——;](3'-1-3) =(x+3)1-3x)
B)—x+ 18x =TT =—~(x-Tx - 1)
1) 70 +9x+2=T(x+ l)(x+%) =(Tx+2)x 1)

x*+2x-63 _x=Dx+9) . x+9

102. a) 2 - —;
49-x (7—x)7+x) x+7
6) 26x2+x __X(6x+1) A
ox"—17x-3 (6x+D(x-3) x-3
$x-x* _ x(8-x) _  x

K -3x-40 (x-8)(x+5) x+5°
5x1—l2x+4: (5x-2)(x-2) x-2

r = .
) 25x° -4 (5x-2)(5x+2) 5x+2
2
103. a) 4—a+ a =(4 a)d+a)ta _ 16 :
a 4+a a(4+a) a{d +a)
2—c_2+c_(2—c)2—(2+c)2_— 8¢ |
2+¢ 2-¢ 4-¢ 4-¢*’
B) L—l-u)i_x+2_(l+x)2-x(x+2): 1
x  l+x x(14x) x+x)’
W3 Ly _30-0tyGy) Y0
34y 3-y 9y 9y
2 2
104. 2) ?a +g;l=4a+2(a—l) _ (a+l) =a+|;
a-1 a+l a -1 (a-Na+l) a-1
2b-5 1 26-5-b  b-5 1.
6) 5 + — 3 = = -,
-5 5-b b°-5b B(b-5) b

5 12 +x—3_12x+(x—3)’= (x+3) x+3
=9 x+3 (x-3}x+3) (x=-3)x+3) x-3°
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m+2 T m+2-3m _ 2m-1) = 2

’

0 3Imi-3m m-1 3m(m D 3mm-1)  3m’
105. a) x-9 x - (x 3Nx+3) (x )x+2)  (x-3)}x-2) .
T axex? 5x+15 x(x+2) 5(x+3) 5x
4 y-2 4y
0 . = M
) -2 y y-2
8 x(-x) 2Ax+5) 2

G-0)G+x) (x=Dx+l) G G-m
a (a+6)’ a+6
r) . —= .
a+6 6a 6a
106. a) (5a-b) 6
(5a - b)(5a + b)
6) dax+4a’ +x° :(202+ax)=(x+2a)2' 1 _x+2a,
3x 3x a(x+2a) 3ax
B) — S0 (p-ay =308,
b-0)b+4) b+4
3y 3y
(y- 31)(y+3x) y+3.x'
b b1+9 (3—b)2
b-3 b+3 9 b ) 36+ b
_b(b3)-b(b-3)+b+9 B-bY _ (b+3)}  (3-b)
b -9 Bb+3)  (b-3Xb+3) b(b+3)

=(5a+b)-5b=25ab+5b";

]

2

r) y(3x-y)-

107. a) (

5-3,
=

6 Lt52. (S(y 5)+y’ +25+5(y+5)) YO+5) (y=5)y+5) _

-5y y' =25 y-5° (y+5)

108. x+40 : x-4 16 -
? x(x* ~16) 3(x+4)(x_1)+ (x—4)(x+4)
3
x+40 (3x Dix+4)(x-4)  (x+40)(3x-1) 3x-1
T Xx-aYx+ ) =4y + 48( _) x(x+40)
3

6 20 1)(y+1)( y-1 1 J

y—4 (2y+l)(y+1) (y-Dy+hH
LYo-bpr) -0 -Qy+l) oy Y-8 ¥
y-4 Qy+Dy-1)}y+1) 2y+1 y-4 2y+l

1 m+l 4m +2m+1 1
109. a) + -
20-2m) Qm-D4m* +2m+ l) 1+2m - 4m 2

( L, mtl ).(4m_2,=w
20-2m) Qm~D2m+1) 22m+1)2m-1)

-(4m-

y-5

2)

2m

+1°
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6)2+6p{ 1, 1 .9pz+3p+|)=
p \20=-3p) Gp-19p*+3p+h 1+3p
_21+3p)  2-Gp+l) 1

P 2(3p-1x3p+1)" P’

c+3

ct-64" c+8 (c+8)2

_ c+5 (c+8) + 4 (c+5)(c+8)+
(c—8}c+8) 4c+8)-12 8-c 4(c-8)c+5) 8- -
c+8 4 c+8-16

1
T4c-8) c-8 4(c-8) 4
6)( 4 . 1 2)‘(x—7)(x+7)_7(x—3)=
x-7 (x=T7) 2x-7 x-7
_Ax-14 G-+ Nx-3) 2x+T) T(x-3) _ -5x+35
(x 7 2x-7) x-7 x—17 x-7 x—7

3aBHCHT OT X.

Tx+12 7(x+l)+5x

110, 2) <22

P
8-

— HC 3aBHCHT OT (.

=-5

111. a)
x + X .X +Xx
5x1-5=0
Sx2+Tx+7-Tx-12
=0e={(x20 <> x=1I
x(x+1)
xz—1
6 2 _x+3__ 50 L X(x-=5)+(x+5)° _ 50
x+5 5-x x*-25° xt-25 x*-25

x=25
x=-5 ©x=25
x#15

2x*+5x-25=0 I:
=

x#15

2x% +5x+25-50 {
AT e
25

2(x+2)-5(x-2) _10-x x*-3x+10=10-x
B) = P
x* -4 x1-4 x# 42
1_ =
{x 2x 0‘1”‘=0
#42
r‘)3(): 3)- 6 3x 7 =0
x-3x x— 3
x=3
3x'-4x-15=0 5 5
p— — x:.——
wr_o = x720 <> Jox=——
X -3x 3
x#3 x#0
{x¢3
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112.3) 6 + (13 -7x)(x-3)~3(x-1)=0, x=1, x=3

6+13x-39—-7x*+21x~3x+3=0

TR +31x-30=0;,7x*-31x+30=0

D=961-28"-30=121;

3111 10
X2 = s\ =—
14 7
Orser: x,=%)-.

; x, =3 — ne pxoaut B O/13.

G)8—(1)3x)x—4)-4(x~2)=0, x#2, x=4
8-(x—4-3x>+12x) - dx +8=0;3x° - 17x+20=0

D=289-4-3-20=49; xm:”—il,x,:%,x2=4~—nesxonmaon3,
0’!‘86’1‘:%.
113.2) 2% - 5x+2=0
D=25-4-2-2=9; x|'z=§§—3;xi=%;xz=2
6)3x°-2-x=0;3x-x-2=0
D=1+42-3=25; xl,z=1§—5;xl=--§-;x2=1
B)3x2+le+3=0
D=100-4 3-3=64; 5, =028 3 x,-——%
D4’ +5x-6=0
-5+
D=25-4-4-(-6)=121; x, = 5;”;,,,-_2; x;=%.
114.8) 1=x*~2x -2
%—(t+2)=0;3*t2—21=-'0,!¢0
F+2-3=0
L= t2=_3
»#-2x-3=0 P-2+1=0
x=-lLx= X3 =
X

6)t= Y

6 -
t+7=7;tz—7t+6-—0

X X

=1 =6
x=2 x=2
#-x-2=0 6 ~x~12=0
x=-lx=2 D=1+4-6-12=289
74 3
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1

B) t=———:1-154=26 157 +2-1=0

X —4x
D=4+4-15=64 :
o1 ]
1 2 1_5
X —4x=-3 X —~4x=5
X—4x+3=0 X-4x-5=0
X|=1;X2=3 X3=—1;X4=5
r)t=—z—x—_—§-——;t+l=—2

x* +10x+27 t
t=—1

x-3 === 10x =27, 5% + 1x + 24 = 04 x, = ~8; oy = -3
115, TTycTh CKOPOCTb TEUEHUA PEKM PaBHA V KM/Y.

4 6 21 18 l.’l-o’

vH12 12 v T v+12 6 v
6-18-v+v(v+12)-7-6(v+12) =0

vV +78v-504=0
D~ 6084 + 4- 504 = 8100; v,, = ;7—8—;89 - v=6. Otper: 6 ks,

8 30 36 8(v+2)+30(v-2) 36

16, 4 :
v-2 v+2 v vi-4 v
V(38v — 44) = 361(? = 4); 202 ~ 44y + 4 36 = 0,12~ 22y + 72 =0
2414
D=484-4:72=196 ¥, == v =4, = 18
1y ¥, 6,2
v v-3 3
@6_”%;3(3@—72)%(&—%);8v2-114v+3-72=0;
v —av

4 —57Tv+108=0

D=3249-16 - 108 = 1521; y =21 332

;v>3 = v=12
120 20 1 120 120 1 2400 1

18, == —_ = =
v v+20 157 v v+20 15 wv(v+20) 15
t=v+10
#—100=2400-15; #=100(1 +24 - 15)=100-361;¢t=10-19=190; v=180
19, 1910 55, 1004010 _, 5. 5052 +0,50
v v+0,2 v(v+0,2)
149

5V +v-4=0,D=814 v, = 20 iv=08v+02=1

120. AsromoOnms npoexan 60 kunoMerpos Ha 32 MUHYTHI GrIcTpee aBTo0yca:
_62_____£0_+1, 60(v+40)—-60v _ 8

v v+40 157 w(v+40) 15°

t=v+20

8(F — 400) = 15 - 2400; £ — 400 = 4500; £ = 70; v = 50; v + 40 =90
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121, I'pysosoii aBToMOOWTL npoexan 20 kunoMeTrpoB Ha 10 MHHYT Gnicrpee
.20 20 1 200v+20)—-20v |
aBrofyca: —= +-, =—
v v+20 6 v(v+20) 6

t=v+10
£ 100 =6 - 400; 2 =2500; ¢ = 50; v =40: v + 20 = 60

122.) 2% 25.(272) =23 B2 mpo =L,

64
3.9-3 93 2-6
)%:33—:53‘:35:243;
3
8) (1) 8° 52=54.5°52 =5 =125 ;
3
() 77 7ot
r 40-6 = 712 =7 2;
5453 52 25 #1470 202373 77 49
123. a RS iadrg 6 = =—=—
) 381 ) 7527 77527 2¢ 16
3%.37°6.276 64 27° 8 5 2 1
B) — T =328 N =225 =
) =5 3 ) §6.272 20
m6(m’2)5 b m19 1ye
124. 2 = =m3=|=] =2=251;
) m3m’ m* " [2)
A —1
ab7a’b) gt L 15 3
. =8 =155 2=
(a3) b7 a™b 25 5
,,—5.("—' -7 5.0
B = =nt=10"t=m—;
) nt.n' n® " 100
(cd3)—2¢'3 P A e
(c‘s)z(d‘3)}— g T g =d' =21
PYIPAY SO SN S UL SR i C it N P
x=1* (-DG+2)) 2x-2) (x—1)?
y+2 y Y
)[ - ] 13y -9y =
o-3+2) (-3
I P A I N ¢ ) SO W
O-3*) 9y-3® -3 9y-3?F 27
126.2)x+4=9;,x=5
x+7 11

6)
B) 3x 1=8,3x=9.x=3

=9;x+t7=9x+18;8x=-11, x=——
+2 3
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2x-8
r
) 6—x

127.2) Vx> —5x =6 ;52— 5x =36, x%— 5x— 36 =0;
D=25+4-36=169; 3, =221 ~ 4:x,=9

6) X —Sx+5=1,2-5x+4=0x,=1;x,=4

B) X +6x=16,x"+6x-16=0
D=36+4-16=100; x|.2=—6;t40;x1=-8;x2=2
)X +5x+2=16; 2 +5x— 14 =0;;

D=25-4-(-14)=81, xl_2=~5;:9;x,=—7;x2=2

=4;2x-8=24-4x; 6x=32; x=5§

2 x=1
128.2) Vx =2 x#{x 2-x)° {x SaxH4=0 ) _gex=1;
x>0 x<2
x<2
7 12 6=0, x=3
6) Vi—x=x-1a{! —X=0-D" - x— x==2ex=3;
-1>0 x>1 x>1

x=—1
B Vit2=se{t2=x G ¥ -x-2=0, [x=2 ©@x=2;
x>0 x>0
x>0
x=3
x=—445x=3
x>0

x20 x>0

129. ) 2Wx~1~/x+4 =1

A1) —4Jx-D)x+4) +x+4=1; 4 Jx—I)x+4) =5x—1;
16(x* +3x—4)=25x* - 10x+ 1,95 - 58x + 65 =0

D=3364-4-9-9-65=1024; x,,z;ssf;” x =S x2=%

6) x+3-2J(x+3)2x— 1) +2x—1=3x—2
2JaHNx—) =4:(x+3)2x-1)=4; 2 +5x-7=0
D=25-4-2-(7)=81; x, = =2

B) x+6—4\/(x+6)(x—2) +4(x-2)=1
4 JGF6)x—2) =5x—3; 16( + 4x — 12) = 25x* — 30x + 9; 9x* — 94x + 201 =0
941+ 40 67

s x1=3; .xz—?-

r f_lz_x___x@{u—x:xz@{x2+x~—l2=0§ {

)

x=1(tx x> -l—
-2

D=138836-4-9-201=1600; x,=
D x+1-2JG+ D -2) +(x-2)=2x-5

2Jx+D-2)=4;+ DE-2)=4 2 -x-6=0;x=3 (T.k. x>2).
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130, a) V2% +8x+7 = x4+2

2+ +T=x+ dx+ 4 +Ax+3 =00, =1} x,=-3; x> -2 x=~1
6) Vx> —Tx+5=1—x

WP —Tx+5=1-2+ - 5x+4=0;x,=1;x,=4; x<l=>x=1

B) V252 +8x+1=x+3

20+ 85+ 1=x"+6x+ 9+ 2x~-8=0;x, =2, x,=—4; x>—3=>x=2
r) V22?2 —-8x+1=3~x

27 -8x+ 1=9-6x+x 22— 2x-8=0;x; =4; x,=-2; x<3=>x=-2
13l.a) t=vr*+2x >0

Pu~-3=0t=3;x+2x=9,*+2x-9=0

D=4-4-(-9)=0; x,=~1£/10

6) t=Vvx>+6x>0

£-100+24=0

—._-4 t2=
xlz+6x—l6=0 ¥ +6x-36=0
D=36+4-16=100 D=36+4-36=5-36
.XL2=_6;*:10 X34 =_6:E—6\/§=“3+3\/§

X =-8,x=2
132.3) t=2-x+32>3

t—3+%=2;tz—-3t+4—21=0;r’—51+4=0;t=4
V2—x=1;2-x=Lx=1}
6) t=Vx+1+1>1
%+2(I—l)=5;3+2t2—-2t-5t=0;2t2-—7t+3=0;l=3
Jrtl=2;x=3
133.a) 1= —x-120
10:-%=7; 102 =3=T 10P~Ti-3=0

7413

D=49+4-3-10=169; 1, =

t=1
xz—x—l=l;xz——x—2=0;xl=—l;x2=2

6) r=yx*—9x+23>0

2:-5=%;212—5r-3=0

D=25+4'2'3=49;t|,2=5 ;t=3
X-0x+23=9¥-9x+14=0;x,=2;x,=7
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, 1 1 14
134. 2 - : 14>192
) 7443 T+483 49-48°

6) 3+2J2v 7 +10
94+12V2+8VT+2T0 +10 ; 12d2V2¥70; 6¥2v70 ;
72> 70 = 3+ 242 >JT +10

L L SV T

8 —

)56—7 5J2+7 50-49

r) 20+12V5 +9V10+2J190 +19

65 v/190 4 180 < 190 = 24/5 + 3 < J10 + 419

Jm am Jm(Jm —a)+4m
135. 2) + = =
Jm+4 " (Jm—4)(Vm +4) m~16
16
m_ '3 _ 16 __l
_m—16_1_96__,6"'16—9-16" 8
' 25
5 Jn sJn \/—(*/—+5) sJn n 3 _ 1
Jn—5 n-25 n—25 Ta-25 B 3

—=-25
4

3-x ) Vx43_ Jx+3 1-x
136'21)[‘/_*-[1 1-x f+lf+3_lf

) 2+ Y -2 42| = (2B} =40
®) 1+_J’ ‘/_'HJI— = nyFJ_ 6‘:-\/‘;—\/;—1;

r) (1+2Va - Va){(1-Va)=1-a
x=1)(x+Vx x— 2
137.a) [( 111(;3 +l)+J§]:J;_'l=(J§+l) ((Vx+1)=Vx+1.

6 l:_f.(l-—ﬁf:#.(l—ﬁ)z:l—{; .

138.2) (Vi-2) J’+2 ,/’lz JJ =

6) (J§+l)".%=(ﬁ+l) (Vr+1)=1.
139. a) |3Ji—2J§]+3Ji= W5-312+32=2V5,;
6 p-VA|+-VA| =V -2+3-41=1,
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B) |2JE—3J7|—3J7=3J5—2JT§—3J7=-2J1?;
r) [Vi0 3| +[V10 ~ 4 = vi0 -3+ 40 =1.
140.2) x* = 5x—6=0, x> 0% =6, x,=-14x=6

)X +k+1-3=0
1) x2-1 2)x<-1
F+x-2=0 F-x-4=0
x=1 D=1-4-(-49)=17
1+17
M2 =
_ 2
1-17
X =
2
B xX+x-3-9=0, x>3
P+x=12=0, x>34x,=3;x,=—4;x=3
Nx+x-3]-9=0
l4l.a)2x<—7;x<—% 6) 3x<-1; x<—--l§
B)Sx>-5,x>-1 rN2x>-2; x>-1

142.2) 5(x—2) > 4(3x~5); Tx<10; x_<_170-

6) 23-2x)<3(2x+7); 10x2-15; x;—l,S
B)3(2+x)>2(3x—-1);3x<§; x<§_
r2x>-2; x2-1.

143.2) X - 9> 4"+ 5x— 4; Sx <-5; x <1

C6) X +8x+16<x’+6x+10; 2x<~6; x< -3
B) 9—-4x* <10—4x245x; 5x>~1; xZ—-;-

D1-6x+9%>9%% +3x-8;9x<9;x<1
144.2) D=20-49<0,49>20;9>5
Haumensitice nenoe ¢ = 6.

6) D=49-420; g3

HauGonbmiee nenoe g = 12,
145.3) D=36+12a> 0; a> -3

6)D=25-60a<0; a>%

146. )3 p 5182P<o 93 - p)~ 25~ 2p) < 0; 17~ 5p < 0; ,,>152
HanMeHbmee uenoe p =4,
6 =2 22 5 055520 + 209+ 20> 033 24> 0; k<2

HauGombmee ucnoe g = 16.
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147.2) (x + 1)(x +2)<0; xe (-2 -1);

6) X +x-1220; (x=3)x+4)>0; x&(~o00; —4]U[3; + 0)
B) (x = 3)x +4) > 0; x € (—00; —HU(3; +00)
r)x?-3x-4<0; x+Dx-H<0; xe[-1;4]

148.a) 2x2-9x+4>0; 2(x—4)[x+%]20; xe[—oo,—%]U[4;+oo)

6) 957+ 8x— 1 <0; 9(X+|)[x——;—)<0; xe[~l;—;-]

3

r)2x2-x— 1>0; 2(x-l)[x+—;—]>0; xe(—oo: —%]U(l:-«-_oo}

B) 3(x—l)[x—-;-]5@‘, xe

149.a) (x~-N(x+4)<0; x€[-9,9]

6) ¥ +4x<0; x(x +4)<0; xc(—4,0)

B) (x—1D)(x+11)>0; x € (—o0; — HJU[I]; +cc)
Dxx—2)<0 xe(0,2

150, a) (2x — 3)* > 0; xe{—oo;-;-]UE;+OO]

6) 2% ~x+1<0; D=1-4-2 <0 = peuleHnuii Her.

B) (3x-—!)250;x=% r)D=4-4-5<0 = pewennit Her
lSl.a)xZ-i—; 6)x<—3—;a)x_<_%;r) x>-—%

152.a) x(x-3)>0; x € (—o0; 0JU[3; 4 0)
6)12-3x*>0;x*-4<0; xe(-2,2)

B) 36—x>>0; x€[—6;6]; 1) 4x(x —2) > 0; x € (—o0; 0}U(2; +0v)
153.2) X2 —-8x+152>0; (x=5)(x—3)20; x € (—o0; 3JUI5, +0)
6) " +9x-20>0; " - 9x +20<0; (x—4)(x - 5)<0; x&(4,5)
B8) x% +7x + 12> 0; (x +3)(x + 4) > 0; x € (—o00; — H)U(=3; +0)
) X2 +11x+28<0; R+ DE+N<0; x€[-7,-4]

154. 3) (x + 4)? > 0; x € (~00; ~ 4)U(~4; +00)
6)x’-2x+3<0;D=4-4-3<0

B) x24+6x+10>0; D=36-4-10<0=>x €(—00; +00)

) x=2x+120; (x=1)! 20; x€(~c0; +00).

155.0) 35522 20, 2x" +5x-350
T x=0 x=0

1 -
x=0 ’
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6)

3 —x—1420 3(x+2)[x——l]20 (s ;
5 < 2 @xe( ;—;)U(——;—Z}U[—i,+w

X% —= 2
X ——

x=0

N
5) {ixi‘gS"‘ZS"@{3("“)["‘3]50@ rel-2 mU[o;%]

7 <
X & -
2 X = —

X
3xP—-4x-15>0 3(x—3)[x+—5-]20 5 N (7
r) < X€ ["00; "’5]U[3, —Z—]U[-i-;+oo]

156.2) x> —4

6) 10x* - 3x-1>0; 10 x—%][x+%]>0; x€

—oo;——l—]U[—l-;-i-oo]
5 2
B)3x—-18>0;x>6

r) x> =3x-10<0; (x=5)x+2)<0; x€[-2;5]

157.) D=KF—-4:5-5>0, ¥ - 100> 0; k € (—o0; — 10YU(10; +00)

6) D=4k>—4-3-(—(k—6)) =4k> +12k—722>0 _

K 43k—1820; (k—3)k+6)>0; k € (—oo; —~ 6]U[3; +00)

B) D=4k —-4.3.12<0; ¥ ~36 <0; k €(—6;6)

) D=k>—42k+6)<0; k2 —8%k —48<0; (k—12)k+4) <0 ;ke[-412]
158. a) a(g + 3)> 70; &* + 3a— 70 > 0; (a— T)(a + 10)> 0;

a & (—oo; —10)U(7; + o0)

Hrax, MeHbMIas CTOPOHA NPAMOYTONbHUKA Gonslue 7 cM

6) %(a—S)a>25;a2~5a—50>0;(a—10)(a+5)>0:a> 10

Urak, Gonbuinit karer TpeyroasHuka Gonsime 10 cM.
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