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Taaea 1. AITEBPAHYECKHE TPOBH
§ 1. OcHoBHbLIE NOHATHS

2 _
10x% +4x 7=sz +%x_7 — MHOTOUMCH;

1.1. a) apo6e, 6) 3 g
B) ApoOk, r) apoOs.
1.2. a) MOXKHO NPEACTABHTD KaK MHOTO'WICH;

6); B); r) — sBaAOTCA anrebpanueckuMu ApoOAMH.

1.3. a) _a_:._:_ ; MpH a= -5 3HameHarcas oOpamacres B 0, 3HauuT 4 —~ -5
a
HEAOMYCTHMOC 3HAUCHNUC;
6) 3¢ y 4+ 10c=0;¢c= A —0,4 — yenoMycTUMOE 3HA4EHHE,
4+10c
Ix-9
B) » X =~ HEXOMYCTHMOE 3HaUCHMUE;
1+x
r) ls'; +l4; m? +1>0, 3uaquT, anrebpantieckas APoGL UMECT CMBICT NIPH TOOBX m
m*+
9x2 _ - -
1.4. a) 3uamenatens x(x +2) = 0 npuxy =0, x, = -2.
x(x+2)
3
MBS o amenatens (232 +69) = 0.npuz, =0, z,= -3
z(23z +69)
8y* . -0 v
B) 3uamenarens y(y —4) =0 npuy,;=0,y,=4
yy-4)
z —
r) 11 3unameunarens 2615/ - 60) =0npu 1,=0,1,= 4
2¢(15¢ - 60)
2
1.5. a) _dat3 3namenarens (a +2)¥a+3)=0unpna; = -2, a,=-3
(@+2)a+3)
3
6) L Sor+la 3uamenarens (26— 7)36+9)=0 upu b, = 7 L ba=-3
(26-7X36+9) 2
31c?
B) ———————— 3uameHarens (¢ + 12)c - 19)=0npuc,=-12,¢c,=19
) e (c+12)(c - 19) =0 npu c, 2
2
r) M___ 3uamenarens (3d — 4)(5d -45)=0upud, = i dy=-9
(3d —4)(54 —45) 3
2 -— —_—
1.6. a) Ax —2x-3 3snamenatens (x ~ 3} x +3) =0 npux; =3, x,=-3
(x~-3Kx+3)
35p-24
6) —————— 3uamcuarens (p +4)Yp -4)=0npup,=4,p,=4
) P p+ap-4) pH Py P2
B} _17s#1 3HameHareb (s —2)2 +5)=0npu s; =2, 5,=-2

(5-2)2+9)



CPea-1
12—36
173) =, 6) 2yl
y(y-—lZ) (z+4Uz+7)-z x°+1

- 2
al 2,x—4=0npux=4 6)-]‘—;”,ucmo>|<e16l.nbpanﬂo().
X

3namenatens £ - 36=0nput =—6, 5= 6

B) 25—1_—6=0 ecni2x+6=0,1.¢. x=-3 r) r+1 = 0, ecm x+1=0, T.¢. x=1
x-2 x2+1

3x?
x(x—
3naMenaTene, No3ToMy aHnas ApoGh He paBHa HyMIO HH PU KAKWX SHAYEHHSX X,

19. a) =0, ecmi 3x* =0, T.e. npu x = 0. Ho x= @, TaK Kak x CTOMT B

—24 =0,ecmux’ -4 =0, T.e. ipu x==2 Ho x3=2, nosroMy nanmas

Apobb paBHa HY 10 TOJLKO NPH x = —2

i(1+—3)_0 ,ecmx(x+3)=0,Te.npux=0nx=-3 Ho x= -3, nodrom)
(x+3)

Aaunas 1po6b paBHA HYJIO TOXBLKO npu x = 0.

r) 5"—2—1%)-=0, ecaix(x+t1)=0,Te. npux=0umu x =-1
_x —

Ho x = 1, no3toMy AanHas JpoOb pasHa HYJIO TONLKO IIpH x = 0

110.a)Npnx =3, 2=2=322 !
X

3 73
G)lpur=d,s=—1 =D _G=-7° 3 9 9
’ 2s 2(-h =2 =2 2
o) lpuy =4, 228 _2+6 _10 _g4
y-2 4-2 2
x-5 _ 2-5 _ -3 _ -3 -
C(2pe3) (2(-2)+3) (~4+3) W

pt8) (2487 6 36 _, .
PP+4 (<2 +4 4+4 8
2 2
6) Mpw ¢ =4, 5 =1 (!+4s) Y el ))
2st 2 4(-))

LB

2
x—5y 2 5(=2)
-yt 22— -2
€¢ - HameHaTesb obpatuaeTtcs B 0

6

)llpux=2,y=-2

L1 2) Npu p=-2

B) lipn S=—
) Ip -2s

“Mpux=2)=-2

— apoGb e HMCET CMEICAA. TaK Kak



1.12. ) 2b ~ a = —(a - 2b)= -3, 6)2a~4b=2a-2b)=23=6,
5) 4-2a_-Aa-2b)_-23__, 6 6 6

. r = = =
3 3 3 ) 2a-4b 2-(a-25) 23
1.13. Tlycts v kM/4 — CkOPOCTE fepeisHkeHHUs TYPHCTOB 10 JiecHOH Tpone,
Torxa (v + 1) kM/4 — CKOpOCTE MX nepeaBuxkeHus no mwocce. [o ycrosmo
LI LRI Y
v v+l
1.14. [Tycts v kM1 — coOCTBEHHAA CKOPOCTL KaTepa. [1o ycnosHio

i

1.15. Iycts x kKM/4 — ckopocT 1-ro aBroMoGuns, Toraa x + 20 kM/4 — CKOPOCTH

2-ro asroMobuns. [lo ycneeuio 120 120 =L
x  x+20 .
1.16. ITycrs x kM/4 — ckopocTh rpy3osHka, (x + 20) kM/4 — ckopocTh asTOMOOUIA

o ycnosuio OBHK ObLI B I Mua]—(1 uaca 6o.blue: -4—9— 10 —B
Y Py3 B IYTH G oo aca ORI =T 20 T 60

1.17. Iycte x kM/4 - ckopocTh niepBoif rpynnbl, (x + 1) kM/M - CKOPOCTH BTOpOW

rpynnsi. Bpems, norpaucnnoc nepsoil rpynno# Typuctes, — 1 . @ BTOpO#
x

10 12 10
~— T[lo ycnosuio ————=1.
x+1 x x+1

1.18. ITycTb x KM/9 — CKOPOCTb TEHCHHA pekd, Tora (30 +x) KM/4 — CKOPOCTR

A0AKM NO TeueHHto, (30—x) kM/4 — ckOpoCTh JIOsKH ApOoTHB TedeHus. M3pectio

. ' a8
9T0 N0 TEUYCHHIO JIOAKA npouja 48 KM, 3HaudT, BpEMA 3aTparuna 3—0—— q,
+x

42
4. [To ycnosmo = .
30-x 30+x 30-x

4890 4230 48.30-48x - 42-30 - 42x
30+x  30-x (30+x)(30-x)
30(48 - 42)-90x = 0; -90x =—-180; x = 2

[Tpn x-= 2 3uaMenarenn (30 + x)(30 —x) # 0, 3HAYUT, ITO PELLICHHE HAM TOAXOAW™
Orser: 2 kM/4 — CKOPOCTb TEHEHHS PEKH.

1.19. Ilyct x x¥M/4 — ckopocTh aBTOOYCca, Toraa (x + 30) KM/4 — CKOpOCTB

NPOTHB Te4eHuUA 42 KM, BpeMs

—_'-0,

Peurum yro ypasueHue:

160 280
asToMoOuas. Bpems, norpaderioe aBTo6ycoM —— 4, a aBTOMOOUICM — pTY q
x x
160 280
Mo ycnoBuio BpeMA OHO U TO Ke' —— =
x  x+30

1603 280~

x x+30
160x + 4800 — 280x = 0; —120x =-48)0; x =-4800 {(-120,=40
3uamenareas x(x + 30) npu x =4) 1e paBeH 0, 3HAYHT, PEILEHHC MMOAXOAM™
Orser 40 km/4

PemuM ypasHeHue

s



1.20. a} [Tpu x> 0,3 > 0: Iso, LIPN' ) —x,->0
y Y ¥y
2
6) Mpnx>0,y<0; 2<0, Z <0, 20,
Y Y y
2
B) prx<0.y>0; Xc0,X >0, —x;<0.
Y y ¥
5 -
DTpux<0,y<0; £>0, 2 <0, —x—2<0.
y y y

1.21. a) 25+7 >0, tak kak 5 > 0, u a* + 7 > 7 ans mobLX a, TK KBaapar
a
Mo6oro Muca — HCOTPHUATENLHOE YKCHO,
6) b; 3 y <0, YHCAWTENL — OTPULIATEILHOE YHCHO ~3, 3HaMeHaTens b + 4 > 4,
+
1.k b2 0, 3nauwr, ; <0
b*+4
(x- 3)2 2
B) _T-I—_S > 0. 3uamenarens 4°+8>8, a uucarrens (x-3)*20, T.x npux=3, -3 =10
a
(}’ - 6)2 2 - =
r) -3 <C. yncautens (y - 6)°2 0 npu y = 6, y — 6 = 0, a 3HaMcHaTEND

—p? - 3 = (7 + 3) £ -3, CNeNOBATEABHO, NPH JENEHNK HCOTPHLATEILHOMO YUCAA
Ha OTPHIATEILHOE NOJYYaETCA HENOAOKHTENLHOE YHCAO

(3a-bY _(3-4+2) _

1.22. a)llpua=4b=-2, = 98 .
a+b 4-2 .
6 _ _ 6_ . 3‘ _ 3_l _
6)lpnc=-2,d=1, 04 l_(f) 1 (2)(-2)-1 &4 1o
d +2 1"+2 3 3
SN € e d MU € k) M Gl VAN | '
n - "'3. "4 = = = -,
B Tlpns =3,y P4+y: 3P4+42 9416 25
2-2.(-1
Dlippm=2,n=-1, 3”“1,: - ( )3=i:_i
m+a’ (2 +(-1° 8-1 17
242 a2 _
123, 2) lipna=4,p=-2 20 _F -2 1624 _12_,
(at+b) 4-2) 4 4
3 clc* +d
6)llpnc=-2,d=10 c,+dc2= ( ),—_£=*l
cd+d® d(c*+d) d 5
*+y: X2 +y? 1 1 1

B)Mpux=13,y=12;

xt—yt (x2 —yz)(x2+y2) - 3~y T169—144 25

m* —n* =( 2“”2)(m2+”2) =m2+n2 _A+1

3 3 mn(m2 —nz) mn =2 -2

r)lippm=2,n=-1;
mhn—mn



1.24, a) iipn mobomx  6) npu b= B) tipu TOOOM X r)ynpy m=0

1.2.5.11)Jr:a:——s—;x:a:l B)sv:———l—;s::—g-
2 3 44 32
1 3 25
6 -=; = r) r=—;r=3
) y= 3 )’7‘5 )I=9 re
126.2) a=1; 6) 4b% — 4b+ 1 = (2b — 1), 1o7romy b:-;—,
B) c=-3; r) 4mz+36m+81=(2m+9)zv=0=>m:=-—-g—
' 8 1
1.27.a) a= ~-17; a=-8; a=9; B) c==—3;c=~7;c:=5,
G)bx—-i;b:::l;bxﬁ; r)a’:t—];d::«Z
3 2 3 b
2 1
l.28.a)b::0;b::-5; B)s::—-z-,s::O:
6) k=413; r) m=+2,
129.a) a=-17;, a=0; a=3;

6) b:—%; b:t:t% (l6b2—9=(4b—3)(4b+3));
B) c=—-8;¢c=0;c=3;

5, 1 I
R)d=-z;d=ts (4d% —1=(d -1)2d +1)).

1.30. JIpo6e obpamactea B uyns nmpu m =L, anpum=-l.m=0um =2 ne
MMCCT CMbICIA.
) a+2y —Aa+)—-a* P +4a+d—4a-4-4
131, a) ¢ ) 2( ) = 5 =0 npu BCEX
a®+1 a“ +1
3HAUEHMAX NMepeMentoi a, Tak kak a® +1= 0 Hu npu Kakux a:
9+ x(x—6)— (x —3) _ 942 —6x—x%+6x—9
x*+3 x+3
niepementioi x, Tak kax x° 43 = 0 HH Npi Kakux x.
1.32, 3uamenarenu aauuuix ApobeH pasHol 0, TOJYTOMY DTH ApPOOH HC MMCIOT >
CMBICJIA HIA TIPH KAKHX JHAUCHHUAX [ICPCMECHHOM!:

a) (J(~3)(Jr2 +3x+9)—-x(12 +3)+3(9+.\')= X$=27-~3x+27+3x=0,

6)

=0 IIpH  BCCX 3HAYCHHAX

6) 2(4—61)~(a+2)(a2—2a+4)+a(a2+2)= 8—20—(aj+8)+a3+2a=0

1.33. 5a - 10b = 18, npeobpazyem 5(a —2b) =18, a— 2b —15§ =3,6.

w)3a-6b=3(a-26)=3-2 =108 6) 2 -7,2: 2.3 3 5
5 a-2b 5 518
—4a —Ha- 2_ 2 (a-26)" (3.6)°
g 80—4a _ Aa 2b):“i'_l_§:_4fi_;r)a 4ab+4b> (a-2b)" (36) ~36
3 3 35 5 3.6 3.6 3.6



1340 x-3y=20x—9y)=1: 6 -5__8_
3 3 x-3y 1
3
43 9
Ry-ax_ "33
B) = =——
5 5 15
1y, 1
) (9y2—6xy+x2>-3=(3y—x)2'3=[§] B3
l.35.a)—£=— : 6)£=l.'£=—l-;
b a b 3
at+b a b a b+2a & 2a 1 1
B) —=—+—=—+] =4, ) =—t—=—tl= 2
b b b b v a a+ 3+
136.0) = =|X|2=L. 6) 2ty 1 l= #1+5..
2y \» 10 x
B l:.l. ._x_ _—_.5_' [) x—y:.i,_:..z__. _-;__
2x 2 \y) 2 y y 5 5

137.9)Mpu 2=02, 222 X, X4, (i): 1+1:02=6
¥y x X X y

6)ipn £=04, 387 _ 3 By _3. 04 5-63
y y y ¥y

1.38. Jlano 2 +bzb =7.
2b V a

a
IpeoGpasy LIpaXeHue, —+-—=7; +2=7;—=5,
peoGpasyem JTO BLIpaXenye: — A 5 3
p 2562 29 8 y5 1294 2t30 5 2,38 55,3
[4 b b b b b b
ydoma b _a _, (EJ—1=2 5-1. g1
2a 2a 2a b) 2 2
139, Jlaro 232 = 1
¥y
[IpeoBpaszyem 3T0 BLIpaXKEeHHe: ——3—= 12; -——3-12 X =g,
y ¥ y y
a)i*-IS;ﬁ)— 1 (—) 1:15=1, )2“~V=z-(1]+l=2-15+1=3|.
y 15 ¥ y) oy
rn By x 1y 3 1 (x =1_1‘-|5=2-_-]-7_‘
2x 2x 2 x 2 2 \y) 2 2 15 15
1.40. a) "+3=1+3,26Nﬁn——l,n—3,
n g n



2n+5 5 5

0) =2+=-,—eNen=Ln=5;
n n n

B) 6_"=E—l, EEN4irn=l;n=2;n=3;n=6.
n n n

Hompun=6 —6-—I=O¢N.H'rak,n=l,n=2mmn=3.
n

45-7n 45 45

r) =—-7,—€eNen=lLn=3n=5n=%n=15n=45
n n n
45
Ho tak kak — jomkHO ObiTe 6ontsuIe WK paBno 8, To noxxoantin=1,n=3;n=35
n
12 12
1.41. a) ———l= . JiBa newexoaa BuILAH H3 MYHKTa A B MyUKT B, mexay
x X+

KOTOpBIMYK paccTostive 12 kM. 2-H newexol wen ¢o CKopocTeio Ha | km/9
Gomsmie, yeM 1-it, u npumien ta 1 qac panswe B B. Haiitu cxopoctu newexonos.

24 16
—_—= . MoTopuas n10j/ika NPOXORMT MO pcKe MO TeueHHIO 24 kM, a

x+2 x-
npoTus TcuyeHus 16 kM 3a o;MHaxoBoe Bpemsa. Haiitu coGceTBelinylo ckopocTh
JIO/IKH, CCIIH H3BCCTHO, YTO CKOPOCTb PCKU 2 KM/4

20 25
B) — =—— . JIBE TYPHCTH'CCKHE IPYNIIbI BLILLIM OXHOBPEMCHHO M3 AyHKTa A

x  x+1
2-5 rpymna uuia co CKOpocCTLIOo, Ha 1 km/4 Goumbuite, yem 1-a. Masccruio, uto 33 onno
H TO xc¢ Bpem# -1 rpynna npouina 20 kM, 2-9 — 25 km. Haiftu cxopoctu rpynn.

10 9 1 .
r) —— - ——=— Ecau Berocumne/ et OyeT cXxaTb MEANEHHEE €BOCH 00LIHOM

x-1 x+2 2
cxopoctd Ha ! kM/4 , To nia 10 kM OH noTpaTHT BpevMeHH Ha 0,5 yaca Goasme,
qyeM Ha 9 KM, Npoc3kad cO CKOPOCTLIO Ha 2 km/u Goubie 00O M.
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(a—b)? sa® 2y trry)?
2.33.2) S(az—bz) " S(az—bz) ) B) 2(xz_yz) H 2(1’2"?2) .

x’ ©—y L PP 4z
? #(x*-y?) " x(x-»?) K z(z2-1#) - Z(zz—t:)
2.34. a) 4,5¢>40,5ab  05a(%9a+b)  a9ax+b) _ a

40,502 -0,56  0,5-(81a® -2 (9a—b}9a+b) 9a-b

6) 24,5x2-0,5% _ 0,5(49x%=y?) (Tx—p)Tx+y) Tx+y
3,5x2-0,5xp  x-0,5(7x~y) x(1x-y) x
2.35. a) lpux = 0,5,y = 0,25,
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@) 3 (2m + n) 3 (2(1,5) + (-4.5))
— 1542 - 15-(4
r)npuk=1,1=l,3°kf 1SK>  15Kk(2-k) _ (5)=4,
5 6" 8I°-4k  4QI-k) 4.(%)
236 ) —az 203y 8u-dy) 8 8.
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2 ts? -1 2 2
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3ab . a*a-b) " b*(a+b)
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B)
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7002 7T T T ex=5: 6 T U e ixz0 o x=6,
3x+1520 x# -5 Z+6x20
xz-6
49=0  [x=47 SIS
D SR PSP D1 T T s lis0 ox=0
4x-28=0 x#7 x(8-x)=0
x#8
{a-2Na+2)=0
TAL a) =281 =23 6){0((1 Ma+2) oSa=0uwma=2.
a+ -2
d(3-d)Y3+d):=-0
By = 16; y =12 )[[(’3 3+ d)=0 a0 ummd=-3
a #
T12. ) 2x+ 1 =5;2x=4;x=2 6) 10 ~3y=-8y; Sy=-10,y=-2
B)3z-14=-2;3z=12;z=4. r)2!+9=201;l8[=9;!=—;-.

712, 8)Sa=4a~-3),a=—-12

6)3(6-v)=4Qv-1);18-3v=8v - 4; 1lv=22;v=2

B)3 3¢c=T(c—-1);2c=-7, c:-——;—

)45 +2)=503s5-5), 1ls=33;5=3

744, 2) 37+ 75=6n+42;3n=33 G} +2x=2x+ ;X =1; x==I

B)8r+3=10r-1;2r=4;r=2 )X -3x=4-3xx*=4; x=%2

705 ) X =x; x(x - 1) =0;x=0 uau x = |

6) Sy - 1=y + 34y =4;)y" =1, y=x1-

B X =2x x(x-2)=0;x=0mmx=2 1)37+5=9+27F =4 1=142.
x'—4 X +x :

2_
7.16. a) =0;x-2=0;x=2 6) =0;x=90
x+2 x+1
2 -
B)X l=0;x+1=0;x=~l r)£342=0;x=0
x-1 2-x
2 r_
707.0) 2235 20 x=0 6) =B 0x-5=0;x=5
x-3 x+5
2 2
B) X2 0 x—2=0;x=2 r) 16 1:0;—(4+x)=0;x=—4
Y-
2_ K - 2
718, 0) 21X _ 0. 70 4 6-0:x=6
x— x-6
6)4r4—U+$=0;h_6=O:B=OHw1Wmmmﬁ
x-2 x-2
1 ?
n;x+4m+25=0.ﬁ+5):O,x'Sz&x=—5
x+5 x+35

?

19



7 -
0 x+4 3x+8=0; 4x+]2:0;4=0;Hc-rpemeHHl‘7l
x+3 x+3

7.19.a)5a-4(a—-3)=-20; a=-32

6) 3p+p+12:%-15;4p=—7; p:—%

)£—3° L 2.2c—(Bc-1)=2 l4:—c+1=28c=-27
0) 42-q)-g=+.20;5g=-3; g=°
q)—4 2 s g > q 5
7.20. a) 8-x-8 :-5—' 1 = _3 ; HET pclICHIM
2x 6 2 6
Mzi x2 x+l)=2x2+2x,'2.v2+2=0;m7rpeusesmﬁ
2x(x+l)  2°
x-20+20 2 1 2 .
B) e = e § - = 3 HET PCIUCHHH
4x 3° 4 3

r) 3% —2(x—2)=%(x—2)3x S35 - 2x+ 4= — 2x; 20% + 4 = 0; nieT kopHei

T2La)3(x—2) +x(x +2)=x"—4;3x -6+ x* + 2x =x?—4; 5x=2; x=-§-

6) 2x(x+ D+ 3(xr—-1)=2(*-1); 2 + 2x +3x -3 =27 -2;5x=1;x=0,2
B)x+3 +x(x—3)=xz—9;~2x-=—12; x=0

N Ixx+2)=5(x-2)=30"—4); 37 +x+ 10 =3x - 12; x=-22

7.22. 1) Ilyers x (xm/4) — ckopocTh Bestocuneaucra, Torma 2,5 - x(kM/4) —
€KOpOCTL MOTOUMKAUCTA, 110 yenosnio 3anaun Bpems, 3aTpayeHHOE A BECh MYTh
BEJIOCUIIC AUCTOM H MOTOLMKIIMCTOM BEIPAKAIOTCH COOTBCTCTBCHHO:

ﬂ(ll) " Ell (4). MOTOUMKNHCT Bhi€Xad Ha 2,5 waca no3xc, 00ITOMY

X 5

50 50 =2.5:

x 25.x

)&_ 50 50 20 5 _32_2“0‘60—5):_0_
x25x”xx2’x2—’2x ’

x=12 Tax kak npux =12, 2x # 0, vo x = 12 — kopcHL ypaBHEHHA.

3) Ckopoers Benocinedera papua 1 2(kn/u).

CkopocTh MOTOUMKHCTA paBHa |2 - 2,5(km/4)=30(km/4).

Otser: 12(xkm/u); 30(km/u),

7.27. 1) TNycrs x (xm/u) —~ ckopocTh aBToGYca, TorAa 1,2 « x (km/4) — ckopocTth
Motouukaucra. AB=100(xm), nootorty spema npoxoxactiua AB asro0ycom u

100

MOTOIIMKITHCTOM  PaBHo 100 (‘l) (q) cooTBeTcrBeHio., Tak  kax

MOTOLMKJIMCT BBICXAN HA 8(Muu)=_ (4) nosxe aBrobyca v npuexan Ha 12(MuH)
1S

= (‘I) anbllle aBTo0YCa, TO lOO_lO_O_iJrl
5007 Y x 12x 15 5

1
=
50



2 100 100 1 300 250

) ———=- R = 0.x=50 — xkopeHb ypaBHEHHA. Tak kak 3-50=0
3 ]

x L2 37 3 3x
3) Hrak, ckopoCTh MOTOLMKAKCTA pasHa 1,2 - x =1,2 .50 = 60(xm/4)
OTset 60(xM/H).
7.31.2) 30 + 4x) = 2xgx + 2); x° + 8x = 0: x =0 mam x = -8

6y (c-2=1c+3) ¢t ~ac+a=c+oc+9: 10c=-3. e=-3
B) 9’ —5x)=Tx(x - 1): 2" = 38x=0; x = O mau x = 19

)
AE-2)x-4)=(x+2ux+3);x* -6x+8=x"+5x+6: tlx=2; x=—

Y
7.28.a)2x2-l=xz;f=l,x=il 6)3x’+2=3x2+ 3x ;=-,;

a3t -a=u4 =4 c=x2 M Sxt- 3=5x- 10x 10xr=3,x=0.3
729.2)3x% + 1=2¢%+ 20 K - 2+ 1 =0, x—- 1)) =0;x=1

6122 - 5=x 1, x*'=4 x==x2

B)Sx°-36=06x"- 12x, £ - 12x+36=0;(x—6’=0;x=6

N2~ 13=x*~4,x*=9 1==x3

‘_25)=0 y =25
7.30.a){x(x_ )= ox=0hx=5 . 6) 20 << y=a
A E =)
. y -4
o y' =625 .
B){x(36 x)—0¢:>X=0;X=—6; Ny=0 opy=-3
x26
y=5

7.32,2) 3x(x + 1)+ (x— N{x +3) =307 - 1);
43+ P+ W-3=3" -3 ¥+ Sx=0;x=0umx=-5
a-1  (2a-1 -
4a-5 (4a-57
(a-14a- 5)-(2a—-1)*=0,4a"-9a+5-4a* +4a-1=0:
-5a=-4,a=08
B)Zx(x-3)-'-(x+3)(x—6)=2(x2—9)
W -bx+x’=3x~18=2x-18; - 9x=0; x=0 wmu x =9
12
9 G- b+l

G+3P b+3

6b=—2;b=-—§.

733.8)3(x+4)-25 - (x+ 1)(x-4)=0
Ix+12-25-x+3x+4=0;x>—6x+9=0; (x-3)>=0;x=3
)19 +x(x=5)~-3(x+1)=0;19+x*-5x-3x-3=0;
F-8x+16=0; (x—-4)P=0;x=4
B)(x+5)—26—-(x+4)x—-5)=0;x+5-26- (x> —x-20)=0;
K+ —-1=0;(x-1)¥=0;x=1

N +6(x-3)—x(x+2)=0;—x" +4x-4=0;(x-2)=0;x=2,

——=0,(b-1)~(b+1)b+3)=0;b*~26+1 b -4p-3=

0

5t



7.34.3) 3(x* + 3x) + (x + 12)(x = 3) = 6 - 3x=0;
3+ 9x+ 2 +9x~36-18x=0; 4 - 36=0; ¥ =9; =i3
6)30x+2)=6~(1+2nx=0;3x+6—-6-x—-2x= 02.x2
x=0nmx=1
B) 402 —x) +12x— (x + 2)(x + 6)=0; 4x? — 4x + 12x - x* — 8x - 12=10;
3—12=0;x=4; x==2
DG-x)-5-x(x=-7)=0;5-x-5-+Tx=0; =+ 6x=0,x=0; x=6.
135. ) x(x+2) - 4(x-2)=8; ¥’ - =0; x=0mmx=2
6)3x+27+3(3 -x)—4x-x=0;3x+27+9-3x-4x"=0;
47 =36,¥=9; x=13
B)x(x+3)—6(x—3)—18=0; 4x* + 3x — 6x+]8—18 0;
P©-3x=0x=0,x=3
D) Sx- X420 -2)— 16~ 25 =0; 55 + 2x— 4 — 16 - 2x = 0; P = 4; x= 2
7.36.2) €=2  c+3 _o: 3c2—12c+12+2c2+12c+18=0;
2c+6 3c-6 (2c +6)(3c—6)
5¢2+30
Qc+6X3c-6)
O@+D-T-4ya(y-1=0;)"-Sy+14-4y—y*+7y=0:
=14 y=17 .
d+5 d-4 9 d+5 d-4 9
B) + == t————-—=0;
5d-20 4d+20 20’ 5(d-4) 4(d+5) 20
4d2+40d+100+5d2—40d+80__2__0.9d2+180—9d2—9d+180_0
20(d — 4Xd +5) 20 20(d - 4X(d +5) S
—3—60-9—d=0;360—9d=0;d=40.
20(d - 4)(d +5)
flpu d=40, 20(d — 4)(d +5) # 0, To ecTb d = 40 — KOpECHL ypaBHEHHA.
) 20—2_ a-2 N a-1 =0: 2a—2_ a-2 _ a-1 -0
a’-36 a*—6a a*+ba  a*-6 a(a-6) a(a+6)
202—2a—-a2-4a+12—az+7a—6_ . a+6
a(a- 6)a+6) 7 aa-6)a+6)
[lpy a=- 6, a(a - 6)(a + 6) =0, TO eCTL YpaBHCHHE KOpHEl HE HMEET.
c+2 c-5 c+25 c+2 c¢~5+c+25
1.37.a) = - = P - 5 =0
¢ =5 2c*-50 2¢°-50 c“-5¢ 2¢* =50
e+2 _ 2c+20 o 2% +14c+20-2% -20c
cle-5) 2c-5Kc+5) 2c(c-5)c+5) o
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—]3—.

Mpu ¢c= 3% »20(c~5¥c+5)#0,T0€c1L = 3% — KOPCHL YPABHCHHS.

6)3y—1_l=y.3yl_ 1 1
6y-3 1-4y* 2y+1° 3Q2y-1 (- 2y)(l+2y) 2y+|
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—6)'2—}'+|—3—3y+6y2: ) —Ay-2 ___0._4},_2___0.);_1
3(-2pX1+27) 3-2)(1+2y) T2

IMpu y= ——;, 3(1 =2 y)(1 4 2y)=0, T0 €CTL YpPAaBHCHUE HHE MMEET KOPHEH

Hd+9) d+3  d-3  Md+9) N d+3 d-3

;3 5 = ; - =

VS a5 Si o154 413 " S(d~3)d+3) 5d(d-3) d(d+3)

4d* +36d + d*> + 64 +9-5d% +30d ~45 _
Sd(d -3)d +3)

72d -36 1

— T L 0:72d-360; d ~—.
5d(d-3)(d+3) 2

0;

Ipu d =-;- , 5d(d - 3)d+3)# 0, To ecrb d =-;— — KOPCHb ypaBUEHHUA.
1 2x-5 | 1 2x-5 1

r) + e 3 =) ’ + - =V,
4x-6 18-8x° 2x°+3x 22x-3) 23-2x)3+2x) x(2x+3)
2,2 9.2 _
2x°+3x-2x°+5x+6 4'r=0;4x+6=0;x:—3.
2x(2x-3)2x+3) 2

IMpu x= —% , 2x(2x = 3)(2x + 3) = 0, TO SCTh ypaBHEHHE HE UMECT KOPHEH,

4

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 sad? 18
S0d7+6d-4-50d"-15d -1 _ . gy 5. 4.3
(10d + 1)(5d +1) 9

[Mpu d=~%, (10d + 1)5d4 +1) = 0, to ccre., Iipu d=—% Pa3HOCTD

COOTBETCTBYIOMX ApoGeii pasra 1.

5 1862 15641 .. 18b2+92b+10~15b2+59b+4_3:0,
b-4  b+S (b—-4)b+5)

3% +151b+14-3b - 3b + 60

(b-4Xb+5)

=0;l48b+74=0;b=—%

IMpu b = —%—, (b - 4)b + 5) # 0, to ectb. Ilpu b = —% pa3HOCTh

COOTBETCTBYIOLIMX Apobei pasHa 3.
7.39. a) ITo ycnosKio i;—1+3-0,5 = 3-;—; f;—l+l—l =0; aT-S =0;a=3

fMlpua=3nu bz—s— HMEEM: £+—1—3b=i-—-5—=-—.
12 2

c-2 2-¢c 4
6) —-3—--x—4x=——§——+-§=l -~ N0 yCOBUIO 3aJ1a4H; OTKYAA ¢=3.

Mpuc=5u x=—Il—l-: c-z-x—4x=(c_2—4)-x=—3-x=—3(-—ll—l— =34
3 3 3 3
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7.40. 2) ”T”-y 3n-1

-y2+y]=—n—l+%(3n-l)—27=-2| - [0 YCAOBHIO

sanauu. Orkynan =2,

Mpun=2m y=2, 280 ) 3n-1 o, s 1,1, 1. 13

P R R A A A A T T

6) 222, s+2 22_23_2__.‘5. 4(s+2 8=i6; 27~ 3s+8s+|6=8;s=l'
2 3 6
s+2

Mpus=1nz=05: —S—i—g—-z+ -z -z’=—2'0,5+0,25-0,I25=—0,875=——;—

§ 8. CTeneHb ¢ OTPHIATEILHBIM HEIbIM NOKA3ATEIEM

3 2
81a)33--';=(1); 6) 13-2=L=(l);

132 13
L(l) 2 4=L=(Lj‘
)5 =7=5 D2 ==\
s (1 | 5 (1Y 1
82.a)a”= (;J 6)6—_4=c; B)d]=(:{); r) F:l‘.
Y 1
8.3. b =|—1 ; 6 =(c+d);
a) (a-b) (a_bJ ) T
1Y 1
) (-5 =[—] ; — =(k+/)’.
B) (1-5) ([—S] ) k+i)? (k+1)
2
8.4, a)4-—1-=4 22-16:6) L =% ;0) 2-—=2 5=10;1) Z = pig
'y
3 2
8.5.21)—5=d-c'2 6)—1-7—=b’ o lenm r) —-’-’_—,—:p’q’.
m q
(r+s)’. k+’ :
8.6.2) ———=(t+s5) (t-5 6) —=((k+Ip-1)';
(—s) (1+s) (t-5)? P
B) %:(a—b)z-(c+d)'] )((" m))_l—(n—m)‘(m+n)’,
8.7.2)2=2'4=2%8=2%16=2%32=2% 64=25128=27,
_!_=2—l, _I_=2~2. _I_=2-3 1 __2—4 1 =2—5, L=2—6' 1 _2'7
2 4 3 16 32 64 128

o o) ol ) ) )
40



8.8.2)3=319=3%27=3%81=3% 243 =33,

-l-_::}'l 123_2 u-!-—=3_3 —1-=3—4 -l—-=3_5
3 "9 T 27 81 243

o) ' ) ) )
I

8.9. a) %:6‘2:6) —]———"‘3:8) —!——5‘4'r) — =271

343 625~ 7 1024
8.10.2) 0,1 = 107" 6) 0,0001 = 10~ 8) 0,01 = 1072 1) 0.00001 = 10~*

so (3 () (2 (& evwase
095 5% i) G G

8.12. a) (64-47) = (25235 = (25270 = (2P =2%= L.

)

256 °
53.571 54,
6) '5—6=;€=5’=25,
y-2_ynTar-2_n2_ 1 _ 1 37 PR |
B) (128.27%)°=(27.27°)"*=2 =% F)FF=F=3 '=-3-
1" 1,40 3 2 3 3 3
8.13. - 107 +4° 2y ~«-5)"(-5) = —~——+1+8+5=14~— =13,7:
a)(3) R L >
6) -(l)-l. 2! ~(i)o ~(0,5)+(2,5) (2,5 =
2 81

=227 1H=2)+2,5 = -1-1-4+2,5 =-3,5;

-1 -3
B) G) (4)7 -(—%) +(-0,6)7-(-0,6)—(4 ) =
=222 (-3 +(-0,6)-1 = 0,5+27-0,6-1 = 25,9,

2

-2
0 (0.5 %2)"-(Vi6) (=27 -1,2—@-) = (-2) ) - 148:1,2- (%] -

= —8-—;—-—1 +9,6-2,25 =-7,25+9.6 =2.35.

8.14. a)a*a> =q' = ! 16) b6 =p" = %; Bdd’=dl=—Dm’m' =m
a
8.15. a)kk' =4, &) At =P; B) X’ =%, Nyy =)
2,35 3
8.16.a)2¢ 39759 T3 6) 1,2x 2:4x7 = 0.3,
B) —m’ I}-n‘3=i 4 l°--l§-m"’, N8r*alri=g 3 =12,
4 717 49 2



8.17.a) 3m'2n3:% m3n’=3 % m=4m; 6) 0,5a°b 240> = 2a7'b = Zﬁ

a

B) —It"zsf' a3 g t_ ;1) 16p7'q° :%p"q2 = l&%pzq =28p7y.

at-1

8.18.2) (a"-1ya”' = s G P-AIE =P =L
a

a_ b(1=8) 1-p*
B)(b—bJ)bz--—-bT—=._b_,

D (-mym> =m* m - ym>P=@m-1)ym'= _m_—l
m

2,42 2 2 3_ 3
8.19. ayabvap=04 28X gy g gt Ao

b a ab ’ c d cd
l 2
B)pzqz(p | (_? _2_)___ 2.42.4 212’ =g*p%
pq P
3_ 3
2 2. m n_m-n
r N e =,
ymn “—m 2 om . m
8.20. 2) (b +a ")(a+b)”* = (1+l Soatb 11
b)a+b ab a+b ab
W 2 1 1 1 yZ—Jn:2 1 (x=y)Nx+y) x~y
6) (x5 (x-yj=|=-— = =— - .
77 Ve v ) x-y 2y x-y (x—y)x2y? x2y?
1 1 m? + n? 1
2 2 .
B + + —_t = -
m=+n ) (m"+n°) (m nz) mAnt min(mtint) mint’

-1y 2 3,43 22
r;(ab"+a"b)-(a7) =(32_+l’5)(_f’_) A St
-1
8.21. 2) (5 +a™). (Ll LI) =(1+1J.(a+b)-‘:a+b_ 11,
b a b
) ((54“_1)"(;1-—2‘%2‘
-1
st{s? -1
=( s+t )] = ( )=s1(s—1).

.\'t(s2 —1? s+t

N
S~
L}
N
Vo
W | —
+
— -
——
f—'\
[

1
-~
E g

1

5. p8 -15
b b b.z=(3-|)—z=3z=9; 6) n n nt = =_L

x+4 1 3 2 x+1 3 2
8.23.3) | —— = —— ——+ = =

3x+1) x+1) x+1 x* =1 3(x+1) x+1 x*-1
__l__+ 2 x-1+2
x+1 x1-1 (x+1Xx-1)
56

8.22. a)
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x+10 1Y s 10
)(5(x+5)_x+5)'x—5 (x=S)x+5)
_x+410-5 5 10 1 0 x5 1
TS(x+35) x-5 (x—SKx+5) x-5 (x—S)x+5) (x-SKx+5) x+5
5
a+2 _(4-a’-5) 4-& —a
-1 a+2 S5-(4-4d%)

2

2o100 1331 xrl
3(x—l)—L -1 37 -1n-1
x+1

3 3

2 =) 3 3 6 6 6 2
8.25.3) X 1 - i = 3 - > = T = vy = e
1 12X -1 2x*+1 4Ax*-1 4.2°-1 63 21
2— 7 2+ 3
X x

9 9 18 18 18 6 2

2x-1 2x+1 4x'-1 4.25-1 99 33 11"
2x 6

8.26.2) —2=%_ = = =
|—2%  2—-x-2x 2-3x

|
1-x

6)

3x
2-x  _ 3x _
7- Ix  4-2v-3x 4-5x 4_5_2
2-x 7

6)

2.2 1

y=3x xy* 1y 1 1
xy ¥Y-9x' x y+dx 143%

1]
]
wmiNn

|

y+2x 2y 1 Yy _ _x __s5 _1

Xy X



8.29.
A i=x'42-4+1=0.2-1¥=0: t.—.% x =%,x=2

6)t=xP=8t+16=0,1=4;x2=4; x=4-7=%
B)t=x"97+6t+1=0; t=—-§-,x=-—3
NE=xP-18:t+81=0t=9x%=9; x=92 =

y: (*3'_' —1)2 y? (x'z + y_z) ' 1-xly
8.30. 5 - =
x(l+x"y) I(JU' +x }') X+l

P 2t ey
(H, y) Cux ey ) 1-xly

(y("y ")) Y l+xy =)y (Hn)x _x-y
((H, y” -5y x(x+p) ¥(x-3) x+y

8.31. (a"’ +b" a5 }: {(a"' +b"')2 —(a”' _b'n)

a”-b" a"+b™" ( a’" - b'”)( a"+b™" )

2\T

(a¥2a b b —a P+ 20" b dab T at b
. at -y N
T () G W 24
4(ab)™ 4(0,2-5)"" 4 w0

a”-b" Y| a”"+b™" X
5 . + =
8.32 (a‘z" ~a bW ,l (a'z" +a b b )

) a gty pn N alea " e _

a"-b" a"+b™"
(@ -a" B bW a " b )+ (@ =b " Ka " +a b )
- (@ -b7"Na " +b7") B

a3 4 pin +a—1n _b—Jn Za-Jn

a-z. — b«h a—-Zn - b-—Zn

Onevatka B YCNOBHH 324K
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JomMamnsas KOHTPoJLHAs paGora N 1

Bapnaur 1

1. Yncautens apobu a-3

anrebpanyeckas ApobL paBHa Hymo. 3HameHarens ApoCH paBeH Hymo NpK g =~ 7
HIM a = 12, 3Hauut npu a = -7 uix a = 12 anreGpandeckan apo6b He CymecTByeT.
3 a’-ac+2ab+b’—bc __ (a+b)-cla+b) _ (a+bXa+b-c) a+b
" ab-ct+ac+ b a(bro)+(b+o)b-c) (b+catb-c) b+c
3.1lpua=19ub=0,55:
—4b2~5a+10b _ (a-2b)(a+2b)-5(a-2b)  (a+2b-SKa-2b) _
(a+2b)?-25 (a+2b-5 a+2b+5)  (a+2b-5Na+2b+5)
_a-2b _ 19-L1 _
at+2b+5 L9+L1+5
2 4 4p
) 9p-l2q-90+12q+l6qz~9p2 -
_6p+8g-12p+16g-12p _ ~18p+24q _
© 33q-49)3p+4q)  3Gq-49)Cp+4e)
-6(3p-4q) 2
T 3(3g-49)3p+4q) 3p+4q’
Bk+ k2416 16-k* _ (k+4) (Sk—1)(5k+1)_
15k 43k 25K* -1 3k(Sk—1) (4-k)(4+k)
(ke 4)(Sk=1) 5k>+19k—4
T 3k(d-k)  12k-3k°
1,
6.4 b.,.c'[I+b2+cz—a2)=a+b+c.(b+c)2—az=

paBeH HYMO ApH a = 8, 3HAYHT NpH a = 8 # BCs

11

1o v 2bc b+c-a 2bc

a b-c

__(a+b+c)(a+b+c)(b+c~-a)_(a+b+c)2

- 2bc(b+c—a) T 28

x+l x-1 X241 X -1 4x 42
7. Tlp x= 3' (x 1 x+1) (x2~1 £+J"x2—1'(x2—1)(x2+1)—
225 241

2+l 1 . e _ 241

x5 15 60

‘ 4 4
8. (c'+a M. d_ _2] {+—), Q2d*-2cH) =

-c')=2cd(d-c)
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2ab a-b ) 2a b
9. + . + =
a*-6* 2a+2b) a+b b-a
_dab+a’-2ab+b® 2a b _ (a+bf2a b _ a b _
2a-b)a+b) a+b b-a 2Aa-b)a+b)? b-a a-b a-b
To eCTb 3HAICHHE BHIPAKECHUA HE 3aBHCHT OT BLIGOpa 3HAUYCHUi a 1 b.
10. 1) Iycrs x(km/a) — cobGcTeeHHas ckopocTh katepa. Torna, BpeMs katepa, 3a

21
KOTOpoe OH npoen 2 (kM) No TCUcHUIO paBuc —— (4) ¥ BPeMA, 33 KOTOPOE OH
X+t

npotuen 21(kM) NMPOTHB TECHCHNS PABHO —2-1—1- (4). Ilo ycnoeu:o 3anauu
x -

-—21—+—£l- =15 (MHH)~ — ().

x+1 x-

2 2, 2 _I__2Ix+2|——2lx+2|__l__
x+1 x-1 4~ %2 -1 3’

:z a2 41680169 x=2 13,

x*-1 4

3)x = —13(xM/4) HC NOAXOINUT, T2K KaK CKOPOCTb — BEAHYKHA HCOTPHNATCABHAA
Hrak, ckopocrs katcpa pasHa 13(km/u).
Ortger: 13(xm/4).

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

b = -5 npobv passa uymo. [lpu b = 13 wm b = -7 3namenarens apobu
o6patacTca B HOMb, 30a4HT, nipu b=13 uau b= -7 apobu He cymecTayet
g XAm—g+yt -l (x-pV4sx-y) | G-pNx-y4z) x-y

) -y +ox+ 2 x(z+ )+ (z-yXz+y) (E+xdx-y+z) =+y
3.Mpux=35uy=0,75:

1. [Ipu b = — 5 qucnureas apoSu o6pamaercs B HOJb, 3HAYHT NAPH

(=290 -49  _ (x-2y-Tx-2y+7) _x-2y-7 3,5-15-7
4y +Tx+14y  (-2p)x+2y)+T(x+2y)  x+2y  35+L5
o1 3a 1 _ 1 .
6a-4b 6a+4b 9a®-4b*> 2(3a-2b) 2(3a+2b)

3a _da+2b-3a+2b+6a 2(2b+3a) _ |

Y 3a-2b)(3a+12b)  23a-2b)(3a+25)  A3a-2b)(3a+2b) 3a-2b
g Sby+by=Sb-10 -4 _3y(b+2)-5(6+2) (b-2(b+2) _ (b+2)}

Tyb-14y  9y2-25 Ty(b-2) By-5)3y+5) Ty(By+5)
xty x-y
p Faraell x2y? _ G --y)
' Xty x-yp 2 _
el ey -y i

NEII0% +Go -y _ 4y _4

x*y? Y
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2 _ 2_ 2
7.l]pHa=—0,0l,a 2a+l‘((a+2) a3 ):

a-3 4a* -4 a’-a

_(@-1? ((2a+2+a) 3 \ (@D’ ( 4@+l 3 "
a-3 \Ma-la+l) a@a-1)) a-3 \4d@-I)a+1) a(a-1))
(@a-1> a-3 _a-l_-001-1_

a-3 a(a-1) a -0,01

-2
| 1 11

-2 —2 o -2 __
8 (x -y )'[;_T—';:T —[;7—;2—]'(1—J’) =
=yt 1 x4y

2 -yY HAx-y)

( b _b—6)_2b—6_ b

b>-36 b2+6b) B +6b b-6
_bP b2 +126-36 b(b+6) b 6 b 6-b

b(b+6)(b-6) 2(b-3) b-6 b-6 b-6 b-6
To ecrh 3HaueHue BBIpQXKCHHSA HC 3aBHCHT OT HCpCMCHHOﬁ b.
10. 1) ITycThb x(xM/4) — COBCTBCHHAN CKOPOCTH JIOIKH.

16
Torna, BpcMs. 3a KOTOpoc oHa mpounia 16(kmM) N0 TCUCHHMIO paBHO ——-2-(q) H
X+

16

BpEMS, 33 KOTOpOE OHa npounia 16(kM) NpOTHB TEYCHHS paBHe 3 (1).
X-

[lo ycnosuio 3anauu: 16 __16 =|2(MHH)=J-(‘{).

x-2 x+2 5
2) 16 16 1 16(x+2)-(x-2)) 1
x-2 x+2 57 (x-2)x+2) 5’

22 L 453222320, 2= 324 = 118,

x*-4 5

3) x = -18(xM/4) HE NOAXOAMT, TaK Kak CKOpPOCTh €CTh BEJIHYMHA HE

oTpuuarenbHan, Hrak, ckopoets noaxu pasHa 18 (rw/4). Oteer: 18 (km/v).
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Cnaea 2. ®PYHKIHUA y = Jx.
CBOWCTBA KBAJIPATHOI'O KOPHS

§ 9. PaunonannHLIe ynca
9.1.a)-8c 7;6)-12€(Q;B) 79 N, r})15¢ Z
9.2.a-10eg N;0V-5.7¢ Z:8)0 & N. 1) % e Z.

9.3.a) 12 € N - ncruna; B) \/g € Z - noxu,
6V -3 € O - ucTuHa: r) 0 € N- noxh.
9.4.2)37 ¢ Z — nOXKk. 8) % ¢ N - uctuna:;
61 -5 ¢ N - uctuna, r) -;— ¢ (- NoXb.

9 5. a) ucrnua, 6) N0XKb. B) HCTHHA: T) JIOXKb.
9.0. a) UCTHEA. §) HCTHHA; B) AOXKb. ) IOKb.
9 ? a) ncruna, 6) 10Kb, 8) HCTHHA, [') IOKD.
9 8. a) ucruna: 6) n0KbL. 8) HCTHHA: T) JIOKD
9.9. a) ucTiHa. 0) NCTHHA, B) IOXB, ') HCTHHA

9.10. a) - 6)-0,5;
‘ ——.——-.———0-—-—.‘
-2 4t 22 12 -1
B)-1.15; ris.
. X
1Y oj s -1t 12 -t s

1
9.11. a) npoTHBOMIONIOAKHOE: — 3; ofpaTHoe: 3

6) npoTusononoxnoe: 12; obparuoe: — % .

]
B) npoTHsomnoaoxHoe: — §; obpaTtHoe: .
t
r) nporusononoxuoe” 7, obparHoe: -5
1
9.12. a) npOTHBOMONOMXHOC: — 7 obparuoe: 3;
2 7
6) NpoTHBONOAONHOE: 7 oOpatuoe: -3

6
B) TIPOTHUBOSIONOKHOC »% , oGpatioc: 3

4 9
r) NPOTHBOTION0KHOE! 3 ;06pamoc’—z
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9.13.2)1;2;3;6)-1;-2;-3;8)-1;0; 15 1) :
9.14,a)1;2;3.6)1;2;3.8)-1;0;1.1) 1, 2; 3,

3 8 5 2
9.15.a) — =0,(27); 6) —=0,(24);B) —=0,(05); 1) —=10,1(3).
) 37 =0.27):6) 72 =024)38) 5= 0005)31) == 0.1(3)

wiN

N | —
[RY

9.16. 2) "262 = 4,(6): 6) % =307);8) -15-% ~4,41(6,: 1) Z—’li —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).
9.18.2) 1 = 1,(0); B) 108=108,(0); 6)35=35,(0); r) 572 = 572,(0).
1 5 2 4
9.19.a) 0,(3)=—; 0,(15)=—; 0,(6)==, 0,(108) =—.
a)()3 6)()33 B)()3F)()37
9.20.a) 15 (3);x=15,3); 10x=153,(3); 10x —x =9 = 138; x = 1:7'9_8_ = 15—;-;
212 14
6) 2(14) x=2,(14); 100x=214,(14); 100x ~x=99x =212, x = —=2—
99 99
_ o _ 65 2
B) 1,2 x=7,2) 10x=72,(2); 10x ~x=9x=65;x= ry = 7-9—;
2302 25
1) 23,(25); x=23,(25); 100x=2325,(25); 100x-—x=99x=2302; x=—§§— = 23;;.
7 1
9.21. a) 0,0(24) =—; - 0) 0,003)=—,
2 (29) 165 ) & 300
] 1
0,0(6) =-—; 0,00(18) = —
8) 0,0(6) T r) (18) 550
9.22.2) 1,6 (1), x = 1,6 (1); 10x=16,(1); 9x = 16,(1)~ 1,6 (1) = 14,5,
185 11
x= —=1—;
90 18
3 B 1832 . 8
6) 2,03(5); x =2,03(5); 10x =20,35(5); 9x=18,32; x = ——=2—;
900 225
B) 3,9(12); x =3,9(12) 100x =391,2(12), 99x =387 3, x= M = 3}-9—I .
990 330
1) 0,7(72); x = 0,7(72); 100x = 77,2(72); 99x = 76,5: x = 1> = 1T
950 22
5 11
9.23.a)2;6) ~;B)6, 1) —.
2)2; 6) SiB6n) S
9.24.2) 0; 6) 1,3; 8)-3; ) % .
25
9.25. a) [-1:1]; 6) [13;14]; B) 4; 1) >
9.26. a) 0) B} r)
obpaTHeie 20 - 25 10 _ 25
7 28 37 133

MPOTUBONONONHLIC -0,35 1,12 -3,7 5.32



9.27. a) —_2,- = 0,(285714);, 6) %= 0,3(428571);

B) %= 0,(7391304347826086956521); 1) % =0,9(285714).

9.28.2) -2 6) 3. B) =2, ry 22
150 T 275 110

9.29.a) 7. 6) 248 B 62, 1)L,
300 99 225 10

§ 10. IlouaTHE KBAAPATHOr0 KOPHHA
H3 HEOTPHIATENLHOr0 HHCIA

10.1.2) V36=6,1..6>0u 62=36; 6) VI2I=11,T.k. 11>0u 112=121;
B) V25=5,T% 5>0u 52 =25, r) V96 =14, Tx. 14> 0p 142 =196
10.2.2) 49 =7, sepro Tak kak 7> 0 u 7% =49 ;
2

9

9 , {3
6 1,-:1.5, 0 1,5>0m 1,57 =| =
) 7 BEPHO TaK KaK H \2) 3

B) V100 =10, Bepro Tak kak 10> 0 u 10 =100;

7 _4 : 4 4V 167
r) Jl—-==,BepHOTaKKak —=>0 U | = | =—=1—
9 3 3 3 9 9

10.3. a) JE:—S,uencpHo, TK -5<0;

6) V36 = 6.5, HEBCPHO, 6,52 =42,25 # 36 ;

B) V100 =10,1, wescpno. T.x. (10,1)% =102,01=100,

r J-81=-9, REBEPHO, T.K. —9<0u-81<0.

104.2) V3=2,Tx.2>0n 22=4:6) V25=5,Tk. 5>0u 52 =25

B VI9=7. 7k 7>0u 7*=49: ) VI=1, Tk 1>0m *=1.

105.2) V144 =12, Tk 12> 01 122 =144;6) Y169 =13, Tk 13>0u 132 =169 ;
B) V225 =15, Tk 15>0m 15 =225; 1) \361=19,1.k 19>0n 19> =361,

10.6. a) /0,36 = {/(0,6)2 =0,6;6) 0,04 =402 =02;
8) /0,64 =,/(0,8)2 =0,8;1) /0,81 = /(0,9 =0,9.

0.9 [t-Y2 2. 6 [L-_L
9 3 5 V25 5
) 36-——..@:9 |) _I_.6...=_.._\/I_g :i
49 Ja9 77 121 V21 1
108.9) 11 [16_ 16 _4 6) 6l=\/2:5=ﬁ=2,
9 Vo o 3 4 Y4 a4 2
1 o 9 3 24 [49 Ja9 7
B) J2- === 1= = ==Y o
4 Ya 1 2 s V25 5 5



10.9. . a) V1156 =34, 6) /1521 =39 ; 8) V1024 =32, 1) /1849 =43
10.10. Tak xak KBajpaTHsIlf KOpEHb M3 OTPHIIATENLHOrC “UCJIA HE CYHIECTBYET,
TO BHIPOKCHHA a) H G) HC HMCIOT CMEICHA.

10.11.a) Ja umeer cMuict npu a20;

s)npu a<0,

10.12.5) (+5)' =25 =5,

8) (VA3) = a5/ =45.

10.13. ) (~V11)" = (V1) =11,
() () -2
10.14.

o) () = (V2A) = (V2] -2,

6) Va? "Meer cMLICh oM 06

r) JI HMeeT CMBICH NPH a >0 .
a
2 2
5 5 5
o -3 -5
) 7 7
\2 2
l‘) fJ—IJ = (—l—) :l
. 12 12 12

6) —(Jfl')z =217 =221,
r) —J(-3) =—\/3_2=—3

6) (3v7) =(\/§5ﬁ)2 - (V&) =63

o) (AT = (VBV} = (WT76)" = 1763 1) (642) = (V@a2) = (V) = 2.

£(2)4]

10.15.2) -
3, |3 9

{585

10.16. a)(J_) ( )23=3’=27:
5) (V1) = (Jﬁ)2 =|12%12|;

10.17. 2) Y3+36 =316 =9 =3;

B)\/7+~f8_l=~ﬁ—+_9=\/l—6—=4,
1018a)J—+J10_ 4+10=14,
8) VI2I-J64 =11-8=3,
10.19.2) V64 Ja =8 2=16,

B) V49 V100 =7 10=170,

10.20. a) % J0,36=% 06=02,

B) 02 V1600=02 40=8

3-8551

{5 -0

6) 44+J§§= 44+5=J49 ="
1) ¥7-49 = =1=2

6)J—9+J_ 7+0=1,
1) VBI+41=9+1=10
6) Vi21-4/9=11.3=33,
r} ¥25-¥225=5.15=15

6) -7-J4=-72=-14

) %-\/900 = %-30: 6



1021.a) x¥* =4 x=zJ4 =12, 6) =16, x=116 =4 ;

B at=9, x=1V9 =13, 1) x2=25, x=1J25 = 5
10.22.3) ¥ =5, x=+5, 6) A2=11, x=#11,
B =13 x=2J13 Na2=17 x=z17

10.23. a) E"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 = £426
10.24. a) x > V2 , X2 >2,4>2, TO HCKOMOC HHCIIO PABHO Ja=2 ,

6) 2.r<\/3, 4x%<3, 12<%; 0<i—,'r0 HCKOMOC YHCIO paBHO J6=0 ,

B) x>\/§, x*>5,9>5, To HCKOMOE YHCIO PaBHO \/5=3,

= 3x< il 952 <11, xz<191, l<%,'ro HCKOMOE YHCJIO PaBHO Ji=l

Boas o

10.25, a) 2x>5, x>-3-; x >Z’ X=4x2=9x2=16, x x,5>0,

X=2,X2=3,X3=4,
0) 2.x<\/7, n==3x=-2x=-1,
B) 3x<v2, x=-3x; =25 =-1,

V10

1) 5x >0, x> x2>-§—: n=ln=20n=3
10.26. ITycTs cTOpOHa KBaapara paBHa a (CM, M), TO
i) a=64, a=18 Tk.a>0,70a=8 (cm);

6) a* =100, a=110 T.x. a>0,T0a=10 (cMm);
B) a®=225, a=%15 Tk.a>0,10a=1,5(cm);
1N a=17, a=1217 Tk a>0,t0a= 17 (M).

2 2 A
10.27.a) Vx =11, x=112 =121, 6) Vx==, x=|2| ==,
. 3 3) 9

N2
B) Vx =11, x=112=121, r \/_=%, x=\\%) =g

16.28. a)ecnua =1, T0 M=J3-_2—=JZ=2;
6)ccin b=2,710 V56> +10b+9 =/20+20+9 =49 =7,
B)ecnu ¢ = 1,5, 0 m:JE:\ﬁ:L
Uecmmd=S5,T10 Vd* —d? =125-25 = /100 =10
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10.29.a)ecrma=4ub=T7,10V2a-b=8-7 =J1=

2
G)ecnup=25nqg=16,10 ,/p+l -J[-;—) =~/§_6-—\/§?=6-8=—2
B) ecnH m =33 nn=2,m\/m-4n=J33-8=\/ﬁ=5’,

r)ecins=25u1=16, To0 J%+JZ=J5+JI=31A
5

10.30. a) V225 +3/121 =15+3.11 =48, )J5€_+ 1 95+—;—=%+%=l
4 1 1
B) -0,03-v10000 + V16 =—0,03.100+4 =1 r)T= ——————
256 J

1031.a 5--‘/1—21- - 5o —;
169 16 13
6 s-"s—+3=s-‘j:+3=s--=|3+3=2| :
16 16 2
: 2
B) 2- ’|._._1_2 2-1-_-_3. ) 4_1 ’52_-_4_._1_. ’i-:;-.]_ 1_9=3§.
16 4 2 4V 49 4 Y49 4 17 7

1032. ) 3-\/1'%+1.5-J€3—=-'§4-+% 0.6=79.
) o,s-\/o—,o—4+% J144=05-0.2+2=21

B) 3,6-J(Tz'5+—'- J25_6=3,6-0,5+—1%=2.3;

r) 2.5- Js_z—-- V225 =25. 18——2—=-3

10.33. a) 9 <14 <16, novromy 3 < /14 < 4; 6) 36 < 48 < 49, nosTOMY 6 < /48 <~
B) 0<0,8 <1, noaromy O<M<l;r) 25<28<36, noaToMy —6 <28 <-5
Ortset: 2) 3.46)6,78)0.11)-6,-5

10.34. 2) 0<0.3<1, noaromy —-1<-0,3 <0,

6) 324 < 325 < 361, nosromy 18<4325<19.

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

r) 225 <238< 256, nosroMy -16 < -y/238 < -15
Orser a)-1,00) 18,198) 10, 11 1) -16.-15

10.35.2) x< 5. 22 <5, cnenosarensho, x> =4, x>0 u x=2,
7

6) 2x<7. xlsz‘cneﬂonare.m,uo. xt=t x>0 mx=1,
2

3) 3x<2 . xzs; cneaoBaTenbo, ¥ =0, x=90

- X<V3, x* <3, cnenoparensHo, = x>0 mx=1.

3



10.36.2) x>+7 x*>7, crenosarenbho, X2 =9, x>0 u x=3.
6) x>+10 ; x*>10, cnenosatensio, ¥ =16; x>0 u x=4
B) x>+62: x* > 62, cnenosarcnbio, x2=64; x>0 u x=8,
1) x>103; x* >103, cnenosarensho, x* =121; x>0 u x=11
10.37, a) <=3 , CnepoBarenblo, [ l;,/ﬁ COACPXKMT JBA LEAbIX HHCHA,
6) V2>-J4==-2, Ji<a=2 , C'eIOBATENLIO,
-2 ;~/§ ) COREPKHT TPH LEAbIX uuCna;
B) —\/5 >—J4d==2, J6 <9 =3 , CJIe 10BaTEJILRO,
[—\/5;\/6] COACPHT YCTBHIPE IENbIX HHCIA;
r) \/'7 > \/Z =2, CJIEJIOBATC/BHO, \ﬁ ;7) COMEPXKHMT YETRIPE LEJBIX YHCIIA.
10.38.2) Vx-1=3; x-1=32=9; x=10;
6)VAx+1=7; dx+1=49; 4x=48; x=12;
B) \/}TE:S; x+2=25; x=23;
r) m=l; Ix-1=1; Tx=2; x=—=.

10.39. a) V2893 =8 289-x2 =64 x2 =225 x=1I5,

6) Val+144 =13; 2 +144=169; x* =25 ; x=45;

B) V25-x%=0; 25-x2=0; x*=25; x=15;

1) Va2 -144=5; x2144=25; 2 =169; x=+I3.

10.40. 2) V2116 = +/529-4 =/232.2% = 46 ; 6) V4225 =169 25 =13 5 =65,
B)W=m=ll'9=99; r) 70 < /5329 < 80

[Tocneanas undpa nannoro yucna pasHa 9. I[loaToMy, CACAYET HCKaTh HMCIO,
KBaJpar nocaeiuei nudpbl KOTOPOro OKaHUHBacTC Ha 9. ITo uKcao pasuo 73

10.41. a) 8464 <8467 <8649 ; 92 <+/8467 <93, T.c. /3467 ¢ Z

6) 2209 < 2215 <2304 ; 47 <[2215 <48, T.c. V2215¢ Z »

B) 2025<2113<2116; 45</2113 <46, T.c. 2113 ¢ Z;

r) 1225<1228<129 ; 35 <1228 <36, T.e. \1228¢ Z .

1042.2) Y27 =3 =3;6) Y64 = Y¥ =4;8) 1216 = Y6 =6,1) N25 =5 =5
10.43. 2) #1000 =10, 7x. 10° =1000; 6) 33,375 =1,5, Tk 1,5° =3 375.

8) Y0001 =0L Tk 0, P=0,001; D) Y77 =741 (7%) =743 =2

(SRR N}

§ 11. HppannoHaAbLHbIE YMCJIa

11.1. a) PI=3; 6) VI2=243 - HPPAUHOHAILHOE YHCIO.
B) V18 =342 — uppansiosansHoe YHCO; T) /25 =S

11,2, a) 6,1< J3_8<6,2; 6,1<6,16...<6,2 — sepno;

6) 10,5 < V111 <10,6;10,5 <10,53.. < 10,6 — BepHO;
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B) 4,4 < V20 <4,5;4,4 <4,47..<4,5 - pepHo,

) 21,5 < V463 <21,6;21,5 <21,51... < 21,6 — sepno.
113.2< V7 <3.

114.4< 20 <5.4< 21 <5,4< 22 <5.

11.8.8) V7 <3;7<9; 6) 17.3 >4;173>16;

B) V5>2;5>4; r) V10 >3,16; 10 > 9,9856
11.6.2) - V12 > 4; -3 4...> —4; 6) - /25,6 <-5;-5,05...< -5,
B)-19>-45;435.. >-4,5; r) -V37 > -6,1:-6,08...>-6.1.

11.7. 8) (6 + V2 ) + (6 —v2 ) = 12 —pauponansroe uuco;

6) (2 +43 )2 -w/i) =4 -3 =1 - pauHOHANBLHOE YHCIO;

B)(3 +2J§)+(3-\f2_0)=3 +25+3-25 = 6 ~ pauMOHANIBHOE YHCITO,
r) (J1-¥3 X 7 +~/§) =7 =3 =4 —panuoHaALHOE YHUCHTO.

118.2) (7 +V3) n (7 =B), 1x. (7 +V3) + (" =3) = 14 - pauronaishoe
4HCIIO

6)2v3 u—43,1k 23 +H(~3)= 3 - uppanmonaneHoe YMCIO.

11.9.2) V3 u V3, 1. V3 -3 =3 — paunonansnoe uucno.

6) V3 u 6,1 V3-J6=VIB=3V2 - HPPaLMOHATBHOS YHCTIO

11.10. YTeepxnaeHune HeBEpHO, T.K. V25 =5 — PAUHOHATLHOE YUCIIO.

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

11,12, a) 5 + NE) IpeanoaoxuM, 4YTO 370 PalMOHAILIOE YHCNO F, TOrja

V3=r-5, wo (r - 5) — pauHOHANLHOE YMCIO0, 3HAYMT, V3 ~ PaUHOHANBHOE
qucnoe, a 3Te HesepHOo. IIpoTuBopeure. 3HAYMT, CACIAHHOE HAMH

NPEANOAOKCHHE HEBCPHO, T.€. 5 ++/3 — UPPaUMOHATEHOE YHCIO.
6) 7-V2 Paccyxnas aHATOTHYHO MyHKTY a), noayuaem: 7-+2 =r, 2 =T -+

V2 -pauwonansroe 4ucsio, INpotusopeune. 3uauur, 7 — ﬁ —HppalUHOHATILHOE

9HCHO.

B)1+8 Paccyxnaan aHaTOTHYHO MYHKTY ), moayyaem: 1 + B=r,B=r-1,8

~ patosaibHOE uHcno. [TpotuBopeune. Suagnr, 1+ VB — MppanmonansHoE YHCIO

N3-5. Paccyxaas aHaOrHYIHO MYHKTY a), nony4yaeM: 3 —5=r, 5=3-+
5 - pauuoHansHoe yucno, [porusopeunc. 3nayuT, 3 -5 - UPPaUHOHANBHOS

qHCIIO0.

11.13. JlokazatenscTso ananornuno Ne 1075 (a).

11.14. Ilycts a ¥ b — naHHBIe YMCHA, MPHUCM, @ — PAUKOHAIBHOE YHCiO, b ~

HppaunonanbHoe wucno, g # 0, g - b = ¢. [Ipcano10xkHM, 4YTO ¢ — palHOHAILHOE

c
4HCNO, Toraa b =— — paunoHaneHoe uucio. ITomyuwnoch npoTHBOpCUHE, T K.
a

b — HppauuoHaNBEHOE YHCO. JHAUUT, CACTAHHOE HAMH MPEANIONOKEHHC HEBEPHO,
T.€. ¢ — HPPAUHOHATIBLHOE YHCAO. YUTO H TpeGOBANIOCH AOKA3ATE.



11.15. a) rra — #ppalMOHANBHOE YHCNO, B) 20 ~ APPAMOHAILHOE YHCO,
6) o — MOXeT GLITh KaK PALHOHANBLHEIM, TAK H HPPALIAOAANLHBIM THCIOM.
Hanpumep, ecnu a =42, 10 a>2 - pauHoHainHoe guoio. Ecnn a ={> » TO

=2 - nppaumonansHoe YHCHO, r) r? — o — MOMET GHITH KAK PAIMOHAALABIM,
TaK ¥ HPPAUHOHANLHBIM YHCAOM, AHANOTHYHO 6).

11.16. Ota Touxka A(0,0). [lokaxem, 4T0 APYTHX

3- TaKHX TOYEK HET
[Mycts Hamnace apyras Touka B(a,b), rne a v b —
nensie yuena. Ho T.k. T. B npunaanexur rpaduxy,

& 10 b=a2, a2 - HppaUHOHaJIbHOE THCNO (KaK

54 ¢ npousBeieHHe HPPALMOHAILHOTO H PAlHOHANLHOTO
9ucna). 3uauur, b APPanHOHAIBHOE YMCHO.
Monyuunn nporusopcuMe. T.K. b — paumoHanLHOE
9HCTO {aaxe uenoe). 3uauwmT, Haure

npeancnoxexue o Touke B HepepHo T.e Takux Touyek Gonbine HET. YTO H

Tpe6oBanoCh 10Ka3aTh.

11.17. Ota Touka A(-1;0). lokaxem, uTo APYr¥X TaKHX TOUCK HET

IMycrs waumace apyras takas T Blab), rae a u b -

¥ nensie wacna. Fx T B npunawiexur rpaduky, TO
b=W3a+B=Ba+1), (a+1) - nemoe w=uco,
Ba@a+n - HPpaIIOHAZLHOE  “MCJIO  (KaK

> NMPON3BCACHHC HPPALUHOHAILHOI0O H PpalHOHATLHOIO

X uncen), 3HAYHT, b — MppauMOHANLLOE WHCIO. [Tomyunnm
NPOTHBOPCIHE, T.K & — pallMoHATLHOE IMCAO. 3HA'IHT,
RAIIIE NPCONMONOXKEHHE HREBEPHO. T.c. TAKHX TOHEK
Soblle HET, YTO H TpeOoBaNOCh HOKA3ATh.

§ 12. MHOxkeCTBO J€liCTBHTEALHBIX MHCE]

12.1.2)5;3;7 6) V2 . V3. V5 B)-1;0:1 1) 1,5 42,0
12.2.2) 1,2;5:0 6)0:5;7 8) V5, V7, 3
r) 2T0O HEBO3MOXKHO, T.K. 3TH JBA MHOXECTRA He BKMEIOT obLeii uacTu.

12.3. llotoMy 4TO Ha KOOpAMHATHOH NPAMOI €CTh TOMKH C HPPAHOHAIBHEIMH
koopauHatamu. Hyxno noGaBHTh HppanHoHaNLHEIC IHCNA.

12.4.2) 7,5 > 7,498, 6)3,1416 > 3,14159;
B) 54,46 < 54,64; r1,2112 < 1,2121.
12.5. a) 0,25 > 0,26, B)-27,36 > -27,63;
6)-5,123 >-5,1231, r)-7,3434 > -7, 4343
7..5 7.5 17 5 4

126.2) 3(N=35V3Z, Svo, g->=—>0=3, >¥8.6 01_—

a) 3,(N) = 73V7° 9 7 & =3.(7 } 0,(1)
3)6(3)—6l=133; n4<z)>4z_.351
12.7.2) 4,8 <29 ;4.8 <5,38. 6) —J10 <-3,16;-3,162. <-3,16;

B) -3 < ——Z—:—,-—l,732 <-1,731.. 1) J45>59,6,7 >59



128. a)yx -y =3 >0, 3HauuT, X > y; 06) x -y =-0,001 < 0. 3HA4HUT, X <);
B)x—y=ﬁ>0,snaqm,x>y; r)x—y=—J§_<Q,3Haqm,x<)'

12.9. a < b, 3nauwr, a - b < 0. T.e. noaxonnr Tonsko 6) -5
12.10.2)a=2,22+2)>(2-3)}2 +2); 8 > -4,

6) a=3, V3 ( V3 +2)> (V33X V3 +2),

T 1-¢ 4ncno > 0, 2 2-¢ < 0,70 3 ( 3 +2)> (V3 -3)( V3 +2¥
B) @=3,23, 3,23(3,23+2) > (3,23-3)(3,23+2);
Tk 3,23 > 3,23-3, 10 3,23(3,23+2) > (3,23-3)(3,23+2);

r)a=v5,- V5 (-5 +2) < (=5 -3)(~ V5 +2).
1211, a)x =y —5; x — y = -5 < 0, 3nauuT, x <.
G)x+1=2y,raey> 1, x=2p~;x-y=2y~1~-y=y—12>0, 3HaYHUT, X >y,
B)y+3=x+2ﬁ.x—y=3—2ﬁ >0, 3Ha4HUT, X >,
r)y—x=l+y2>0.3Ha=m'r,y>x,T.e.x<y
1212.8)mn>0, = >0,6)mn<0, = <0

n n

12.13.8) abcd > 0, tx. ab > 0mcd >0:  6) 22 0.1k ab>0u L0
c

[+
B) {%>0. T.K. %>0 H 5—>0; Nt d <0t b >0.6*>0,4 <0
1214, A(1,3), 7. 1 <1,3<2;B(n), Tk. 3 <t <4
12.15. C( -;- X T.l(.—|<—-;-<0; D(V8)Tk2<VB<3

12.16.a) V5=223... l£_= 2,16. 3uaumr, 0<162< V5

6) ©t=3,14.. 3usauut, 3 <31 <m; B) % =0,52. 3uoumr, 0.3 <0,5 < -g .

v /10 = -3.16. ., snauut, -3,2 <~10 <-3

12.17. 9) —%:—2.282..‘, -%:-2.14. suaqm.—% <—17i <0:

0) 2x=6,28. . 3uaumt. 5,81 <21 <6.3,
B) £=1.57 , 3HauwT, 1,5 < ki < 1,6,
2 2

V2

] —g=-0,‘7 .., 3HaYHuT, —f < Y <—0,5
12.18. a) pg > 0, 3saunT, nubo p > On qg>0,mbop<0ng<0;
6) p’q <0, T.e. g<0 a p — mo6oe (#0); By —p; > 0.7.e. p> 0 ag—-moboe (0.
q .
" £<0.3Ha=[m,1m60p>0nq<0.1m60p<0 ng>0
q
2.19.a)a > 2, 3a > 6. 3Hauut, 3a -6 >0,

a-2
6la>2.a-2>0.a>t+tl,a-l>1 1e a—1>0.3mayur. — >0 ;



Bya>2,a-2 >0, 3Ha4yuT, —'—2—>0;
2-a

Nna>2a-2>0,a-1>1,1-a<-1,1e. 1 -a<0,

3Ha4HT, (a — 2)(1 —a)< 0.

1220.2) b<2,b—2<3,(b-1)?20, 3uaunr, (- 3}b-1°<0;
6)b<3,T.e.b<4,b—4<0,3—b>0,3na‘mT,?;—<0;
B)b<3,4b<12,1c.4b<14,14-4b>0;

1) b <3, b - 1>01x b<3, T0b<7,b-7<03~0b>0, spau
—b_—!—_l._<

(b-7)3-b)
1221.a)s<1,Te.s<4,5-1<0,5-4<0,3ua4ut, (s - 1)(s - 4)>0;
6)s>4,1e.s>1,5-4>05~1>0, 3nauur, (s— 1)(s-4)>0;

B)1 <5<4,5s 4<05-1>0,3nauur, (s — 1)(s - 4) <0;
r)s>5T1e5>4s>l,5-4>0,5-1>0, 3uaunt, (s~ 1)(s-4)>0.

12.22.2) —3=-1,73...; ~§ =-1,57.. Te.-2<—3< ‘%’ snawu, K(=2),

R

L-3), M(-2):

1 1 1
6) V3 =1,73; —==0,57 T.e. —=<1<+/3, 3naunr, K(—=), L(1), M(¥3 );
) NG % e, K=, (1) (+3)
B) J5=223..; @ =2,29... T.e. V5 <g <2,5, suaunr, K{( N ),

V21

L(—-— ). M (2,5);

r)J_ 4.47... ———471 ,T.e.J2_0<4,5<121£,3Ha‘iHT,

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

§ 13. @ynkuna y = Jx » €€ CBONHCTBA H IPadUK

13.1, ¥
a) y=2+7;4; s
6) x=0,1,9; 3
B) Vuama= 05 Yuaws = 2; 2
r) Buimme npavoit y = 1 npu x> 1 n 1
Huxe npamoit y =1 npu x €[0; 1). N b
13.2.2)y=0; 1; 1,5; o} 1 4 9 *

6) x=4;6,25; 16;
B)yuaum= ! 5> YVoan6 = 3;
r) Benwe npamoit y = 2 npu x > 4 u Huxe npamoii y =2 npu x €[0; 4)
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13.3. v
a)y=-1;-1,5;-3;

6)x=0;4; 16; . (]
8) Yoamu = ~2 5 Vriauo = ‘“‘/-2—; -1
r) Bemue npamoit y = -2 nmpu x€[0;4) n -2

-3

e
'S
»
-y

HUXe npsamoili y = —2 npu x > 4.

134.2) A2LV2)eTy), Tk p(2)=v2 =2
6) B(1,0)¢T(y), Tk p1)=V1=1%0;
8) C(6,25;2,5) e T(y), T.K. 9(6.25)=6,25=25=25;

r) D(-9;3)eTl'(y), .k y(-9)= V=9 He umeer cMbicha.
13.5, a) aa; 6) neT; B) Aa; r) HET.

13.6.2) Yo =0 mpu x = 0; Y,us = 1 npu x = 1;
6) Vyauu HE CYLIECTBYET; Yyaug = 3 P X = 9;

B) Yy = 1 IPHX =1, yypus =2 ipu x = 4;

1) Yuaum = 2 UPH X = 4; Yyaus HE CYIIECTBYET.

13.7. a) Yyaue = 0 npH X = 0; y,,0,6 HE CYLIECTBYET;
6) Yo = ‘/5 TP X = 2; Y345 HE CYUIECTBYET;

B) Yhaum = 3 npux = 9; YVuaug HC CYHICCTBYCT;

) Ve = 5 HPU X = 5; Y,saus HE CYLLECTBYCT.
138.2)-2u0;

6) —oon—\/g;

B)-3n-1;
r)—3u—\[2_.
139.2)0; 1; 6) 4;
8y
6
4 4
2 2
X X
6 -4 -2 2 4 6 6 4 2 O 2 4 6
2 -2
4 4
8)4; r) 0.
6ly 6y
4 4
.
6 -4 -2 2 4 6 6 4

PO

3



13.10.
a)

i
Orser: x= 1.

13.11.

a) (0:0): (1.1),

65
4
2
x
6 4 2 I 4 6
-2
-4
B}
6
4
2
X
6 4 -2 D46
-2
-4
x=1;
13.12.
2)
)
o] 1 4 4
x=4

74

Orger. x = 1.

6) (9:3).

r)

HET pelieHuH

6)

i
v

x=0ux=4



13.13. 2) (9) =3; f[%] =% ; f(6,25) =2.5;

6) f(a)=\/; npu a>0; f(—a)=J:-; npt a<0; /'(2a)=«f2_a nmH a2 0.
B) fla+Y)=+a+! npu a>-1, f(2-—a)=s/2——a npu a<2,

Sf(Ba-1) =v3a—-1 npu 02%,

r) f@+t=va+1 npu a>0, f(2a)—1=+2a—1 npu a>0,
f@a-3)+1=va-3+1 npm a>3
B3a4.2) f(x*)=Vr* =} =2 = gtn),

6) (f(x))g =(\/;)8 = =(x2)2 =g(x2)

13.15.8) Vx—1=3,x-1=9x=10.6) J2x =4;2x=16,x = 8.
13.16. a) seinykna sBepX Ha [—1, 1]; Bbinykna Bau3 ua [1, 4],

6) Bumyxna Bsepx Ha [0; 4]; Bemnykna Bau3 Ha (—oo; 0);

B) BbITYKNa BBepX Ha [—3; ~2] u Ha [-1, 1], Beimykna sau3 Ha [-2; 1],
r) Buinykia Biu3 Ha [-3; —1] u na [-1, +o0).

13.17.3) f(-2)=-4; f(0)=0, f(1)=1, 6
6) 4
B) I.D(y) =R. ;
2. y=0 nmpux=0, 1

123456

y<0 mpuxe(—2,0); y>0 mpuxe{0; +x) 6-54-3 -2
3. Oynxuns wenpepsIBHa. -
4. PyHKIMA HEOTPaHHICHA.
5. Yuanme Viang HE CYIICCTBYIOT.

13.18. 2) -2) =—2-2=—4; ,
=1-2=-1; 1

f@)=—Va=-2; 2 ol 1 5
fO)=—9=-3 -1

6) 8) D() = [-2; 9] /

F(h=[+4;-11

f(x) Bospactaer na [-2; 1]; flx) y6riBaer ua [1; 9]
f{x) HH yeTHaA, HH HCHCTHA%, HCNEPHO AWUCCKASN,

13.19. a) [0; 1]; 6) [4; 16]; B) [0: 91; ) [1; 25].
13.20. a) [0; 3]; 6) [2; +o0], B) [l:2}; r) [3;+00) .
1321.2) (¥2;2]; 6) V71, ®) [V3:31; 1) [1;+5)
13.22.3) [1; 9]; 0) [4; +00), B) [4; 16]; r) [9; 4+ o0)
13.23. a) [0; 9]; - 6) [1; 41

1324.2)[0;2];  6) V%3,  ®)[23} r) (+/3,2)
1325.2) (L+00);  6) (0:¥5]; ) [0;2]; r) [0;v/10)
13.26. a) [0; 41; 6) (1; 16); B) [1; 9); r) (4;9)
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1327.3) (1, +o00);  6)[0; 9); r) [0; 4); r) [1, +00) .

13.28.2) [3,-11; 6) (—o0;~2]; B) [-2—+2]; 1) (—oc; —1].
13.29. a) , 6) ,
2
X 0 4 x
o* 1 _IN
B8) r) o

-

. r) 14
x -0

13.36.
Y, ) =X
\ y=2'\/;
0
1 4 x
y-3-x
a)x=0ux=4 J)X=1.
13.31. 2) 0)
E )
. 0
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§ 14. CaoiicTBa KBaApPaTHLIX KOpHei

14.1.3) V4.9 =29 =2.3=6;6) V16-25 = V16 +/25 =4.5=20:

B) V49-82 =49 -J81=7-9=63; 1) V6436 =64 .36 =8-6 =48.
14.2. @) /0,01-0,09 = 0,01-/0,09 = 0,1-0,3 = 0,03;

6) 0,36-0,49 = /0,36 /0,49 = 0,6.0,7 = 0, 42;

B) /0,04-1,21 = f0,04 1,21 = 0,2-1,1 =0, 22;

r) /0.81-0,81 = /0.81-/0,81 =0,9-0,9 = 0,81.

143.23) V25.16.9 =5-4.3 =60; B) V81.100-4 =9.10-2 = 180;

6) J0,64-0,36-9 = 0,8-0,6-3 = 1,44; r)JbW:O,m-o,s:o,u

V36 6

14 )\/:—“__ R TN T AT
w [ _J144 16 )\f___ 1
196 196 14 7° -

145.0) {zzl__\/‘ 16,5420, _._=ﬁ.\/_211.z=z,
81 4 49 97 63 49 23 6
)F_ffz.L__. )\/Wfo"['_o
49 16 16 74 28° 121 81 Vi21 11
5_5. s4_ 2T
woofB-Es o B
B)JE:P:Z" ) 3_ P-—_
147.2) /1.4__\/"/11.3:16)/ E_PJE 78,58
92 35 15 16 °25 45
N \/'—_\/::__'_ﬂ; ), 34 J_\/Ts%' SM_, _35
16 100 410 TR

148.2) V4* =42=16; 6) V5*=54=625; B) V9°=9°="729; 1) ~/6_“=6’=36

oln

149.2) V5* =52 =25 6) J(-2)* =(-2)*=16;

B) V212 = 25 = 64 ; ) (=52 =425=5.

14.10.2) V3*.5? =32.5=45; 6) V257" =20 72 =8.49= 392

B) V7235 =7.3% =7.27=189; r) V252 =22.5=20.

14.11.2a ) 812 —9_5.——:‘_5_; 6) 36 :-—6 =_6_;
16 4 a 49.121 7-11 77

8) (916 _3-4 12 0 121-256 _11-16 =352

2549 57 35° 25100 5-10



14.12. a) V115600 = Vi156-10 =340; 6) 577600 = 5776 .10 =760:
B) V608400 = 6084 -10 = 780; 1) V902500 = /9025 -10 = 950.

14.13. 2) 20,25 = 2025 -# =45; 6) /13,56 = 4356 -% =6,6;

B) V96,04 =9604.— =98; - 1) 37.21= J3721-l—16 =6,1,

14.14. a) 15; 6) 2.7 =98, B) -3-22=-24; 71)529=80
14.15.2) V94'° =34°; 6) \368° =65%; ) V49c* =7c%; 1) Va8 = 9a?
14.16. a) —5V4x? =~5-2x =~10x, 6) —~3\/9y° =-3-3y% = 9,3

B) —0.1-/1002° = —0,1.10z* = —z*. 1) —0,25¢ =-0,5¢ .

14.17. a) ,/xzy“ =37 ;6) V28 = 2241 B) Vm'2n'® = m®n® . 1) {PP¢'° = p'q

14.18. a) V252%5° = 52287 ; 6) :' 1242 9pq,
B) V36m*n® = 6mn* ; r) %r'8s2=%r°s
4a” _2a 1694  132°

1019.9) = =255 6) Voo — 5

494 _14° - 576a'2 2445

B o R T
14.20. a) V32 -2 =64 = 8. 6) V455 =925 = 15:
B) V63 -7 =949 = 21, ) V10 90 = V100 -vo =30
1421.2) J13./52=46.76=26: 6) J2.8-J0.7=/196 =1 4:
B)\/(ﬁw,/l—O:Jl_:l; M J45.J50=225=15 .
1422.2) J0.05 VA5 =4225=1,5. 6) Y1,92-3 =576 =2.4.
B) V2.7 -J1.2=43,24 = 1.8; 1) V16.9:0,4 = /6,76 = 2,6.

1423.0) Y1000 _VI00 105 o, V0B V36 _6_,
Jiso Jie 4 2’ 12 Ja 2 77

117 V999
B —-—=,/2 5=15; r =49=3
) V52 ) 0 G
VZO[1 N5 V25 5
14.24 = ==, 6) == =2,
2 Js0 N25 5 ) 192 Jo4 8
V12 6 _6 r)Jm:«/E:l
242 V21 1’ 27 9 3
14.25. a)
iy (2)" . 1, 2 N T S T
— 3y =— Tt e — 3T = -
[2] +[7? 3 4+(J§)-4 =it 2" 16 16



») (V&) +['J_i] [—2-] = (3_6—);+[—£-]7-s=

o[ 0[] = o5

LWL S IO VA
36 36 3 9 367
2

14.26. 2) V132 -122 = J13-12)(13+12) =25 = 5;

6) V252247 = J(25-24)25+ 24) =49 =T;

n) V417 —407 = (41— 40)(41+ 40) = 9;
r) V85?847 = J(ss 84)(85+84 =13

14.27.a) 20 20—= a,;
400

B) G-J225c=l—5~15~/_=~/;; r) 12

1428.2) V82 +152 =64+225 =17.  6)

W —-|3J' NN

J—-—=12--——=
144 12

J145% - 1442 = 145+ 144 =17,

B) 5T i22 = 251144 = 13; r} V3132 -3122 = 313+312 =25

1429.3) J72.5% 71,5 = J72,5+ 71,5 =12;
B) V98,52 97,52 = J98,5+97,5 = 14,

6) /6,82 -3,2% =/10-3.6 =6,
r) V21,82 18,22 =40 3.6 = 12

7 (742 7.
30,0 1651248 _VATN2E9 17 _ g
164 Jlea 2
49 16> 13 225 15 98 8 1 1.

———= —--—,B —_—= = ———
4572 -384%  J73.841 176* -112>  J64-4288 8-12 96
14552 -96,52 Ja9.\242 11177

r LA
194,52 -31,5% 7162 225 T9.15 135

14.31. a) 4356 = 66; 6) 8464 = 92; )

V3844 =62;1) 9025 =95.

1432.3) 0.6 =—l‘/§9z 0.77; 6) V240 = J4 .60 ~ 15,4,
B) /6000 = /6010~ 77; r) V540 =960 ~ 23,1
1433.2) V810 =v9-V90~285,  6) V360 +2=+4-V90+2= 21,
B) V2250 = 25490 = 47,5, r) v9000 - 4 =+/90 10~ 4 = 91

1434.2) x>0, >0, oy =57 ;
6)x<0;y<0, oy =v-x-J-y
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14.35. a) Ja+b=\/g+\/1;;Bepu'onpua=0b=0;a=lub=0;
HesepHompna=2b=1;a=2ub=2,

6) JE:aJE;BepHonpua=0,b=l;a=l ub=1;
ucseponpua=2hb=1;a=2ub=2;

B) Ja—b:JE—\/I;;Bcpuoana=l,b=0;a=0ub=0;
HesepHonpua=2h=1l;a=3ub=1,
r)Ja—b=ab;ncpuonpua=0;b=—2;a=lub=l;

HeBepHO MpU a =2 . b=3 ;a=3 ub=4.

1436.2) f(4x) = —ax = -2Jx =27(x); 6)f (") = Vx* == =—(f(x))"

8)/(0,01x)=—0,1 V5 =0,1 7 (x); D)= Vo=-22 Jx =22 f(x)

§ 15. IIpeodpa3osakue BhIpaXkKeHIH,
COACPHKAMHNX OTICPALIHN H3BJCUCHHA KBAAPATHOIO KOPHA

15.1.2) V9.3 =33; 6) V2144 =12J2; 8) V365 =645: 1) V196.7 = 147 .
_V2 6 [21_ 1,
5 10 Jio’

)J" J_ n 2 IS

25 5 f36-2 _i

15.3.9) 162 ad1’ 0 _13
649 7 , 12
21 n‘/— ?

15.4.3) V12 =23;6) V20 = 245 ; 8) J_ J_ 154 =36

155. a) V275 =25 11 =511 ; 6) V363 =3-121 =nJ";

152.0) |~

B) V675 =v225-3 =153 ; 1) V108 =336 =63 .
15.6. a) -§~\/4_=§-3\/§:2\/§; 6) %le :%-2\/3—6:\/3_0;
B) %Jzoo =2 ; r —;—JISO =%-5J€=J€.

157, a) (Lz\ﬁ;ﬁ) {ﬂ;z\[E;B) /ﬂ%ﬁ;n {2‘E=2J§,
27 3\3 63 3V7 125 35YV5 1286 8V2
’1 13 113 ’l_lﬂ:"-
15.8. a) IE—\[;Z_—E‘/;’ 6) ,J10- = ~——2\/_.
13 V45 3 [5. J— 7
R N T

159. 2) A=3 V50 sz—=B-450V392-450>392,T.e.A>B;
G)S[V N/TH 99v 48:8<12; A<B.
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B) 448V 527 ; 16-48V25.27 ; 768 > 675; 4 > B.
9 B 0% oy

949 19’

15.10. ) V4a = 2Va ; 6) V255 =5V ; 8) Viee =4Je; 1) VA9d =7Jd .
15.21.a) -3x2\/§ - 6) 4x1y,/0,5xy = \/8,1:5 3

B) —SmS5m = —J125m" ; r) p ——--JSp

15.22. a) PaccMoTpuM ux KBapathl: 36; 32, 25, 26, T0 MCKOMEIH MOpAIOK: 5;
J2_6 12 J§ ; 6. 6) PaccmoTpuM HX kBanpaThl: 4; 7; 12; 9, TO HCKOMEIH NOpAIOK:
2; ﬁ 3; 2«/3. B) PaccMoTpum ux kBamparel: 16; 18; 20; 25; 19, T0 uckoMbiit
nopsiaok: 4; 3 N3 ; NT) ; 4,5, 1) PaccMoTpuM WX kBanparthl: 1; %; %; 0,49, 10

nckoMulit mopagox: 0,7; 6,5 3 N g ;1.

1 63
1523.2) A= = =33 <10 - 3 = 30 =B, 1.e. A<B.
? J’ Ay Ttk T

6).8)5va +3vb - Va+2vb =4 Ja+5Vb;

B)-3Vz+ Jz+9Vz =7z r8Vve + Jd - Jd-adc=4ac;
15.24.2) V216 -2V6 =36 -2V6 =6 ; 6) V20+ V125 =2V5+5V5 =75,
B) IS+ TW5=50+75=12/5; 1) B2-128=4/2-8/2=-4J2.
15.25.2) 543 — V300 - V27 =543-103-3/3=-83;

6) 2\/E+\/2_—%\[@=10\/§+4\/§—2J§=12\/§;

8) 3V5 + /20 +/80 =35 + 25 + 45 =95 ;
r)»/_+2\/'——~/_ 63+2V3-23=613 .
1526.a)J97+Jv’5—a-J§G—3J_+5J_ 6Ja=2a;
6)5+-2- Ji2x -10 J0,03x =535 + VBx - 3x =53x,

B) V56~ 2206 —3 806 = \5b— 45— 125b=-1556; .
0342y — By +0,1200y =3 2y -22y + 2y =22y ;
15.27.3) JE+-33-~/—1; aJ_+— b=-—a\/——

6) \[nF+4m\[m_3—m2\/r;=m-\/;+4m2 m—szr; =4m:Jm ;
8) 2a Va'b+Va’h = 2a*Jab —a*Jab = a*Jab ;
r) V814° —5d~/§+%\/4d =9Jd -5dJd +6dJd =10dJd .




15.28.0) (612 - V75 ) V3 = (1243 - 53) 3= 13- 3 =21;

6) (3V5 ~2V20)-/5 = (W5 - 4/5) 5 = /5.5 = -5

5) (V32 +2V18) V2 = (4V2 +642)- V2 =102 V2 =20,

r) (250 - 5v2) V2 = (10v2 - 5V2) V2 = 54242 = 10 .

15.29.a) Vx(Va—x)=Var—x;  6) Yo (Jm + Jn )=mln +nm ;
B) (Ve +d ) Ve =c+ Vad D (P -Va)Vra =pfa -ap
1530.2) (V50 +46): V2 =5+ 43,;6)(V28-V#): 2= V7 - i1,

6) (1245 -6420) : 345 =(365-12V5):35 =8;
B) (JE—JG):J§=(2J§—J1_5):J§=(2J§—JG):J§= 2-45;

N (@V75-212): 243 =(2043 +443):23=12;
1531 2) (2+V3)(V3-1)=2V3-2+3-V3 =3 +1;
6) (5+V15)(v3 - ¥5)=5v3 -5V5 + 35 =25 ;

8) (3=5)(5+5)=15+3V5 - 55 -5 =10-2V5;;

) (3+V21)(V3-V7) =33 - W7+ WT- 13 =43 .

1532.2) (a+ Vb)) Qa—-3Vb)=2a*+2aJb —=3b-3ab =2a2~ab-3b;
6) (2JE—5JE)(2JZ+J37:)=4a+2J;m—b~10J3E—15b= 4a—83ab ~15b ;

B) (J;—Zy)(Z\/;+y)=2x+y~/;—4y\/;—2y2.= 2x—3y~/;—-2y2 H

1) (Nm =27 ) (N = y=m=2 Jmn —Jmn + 2n =m -3 Jmn + 2n;
1533.2) (V7 =5 X7 +45)=7-5=2;
6) (7-5v2)(7+5V2) = 4950 =~ 1;

8) (V6 +V2)(V6-v2)=6-2=4; 1) (84347)(8-3v7)=64-63=1.
1534.2) @+ Vb)) (a— VB)=a*-b; 6) (Vx—{y )V +{py)=x-y:
B)(Vx + ) (Vx-1)=x-1,6)(Jy + V32 =p+2By +3;

0 (V3P -V5¢) (V3r+5¢) =3p-5q. :
1535.a) (Va +VE ¥ =a+2Jab+b;  6)(Nx -3y P=x-6J + 9
B) (s/;—s/;)z=m—2~/'n77+n; r) (w/7+2~/;)2=t+4«/5+4x.

15.36. a) (V2 + 4)2=2+8 2 +16=18+82 ; 6) (V5 ~1)’=5-2 /5 +1=6-25 ;
B) 2+ V17 P=4+4 V17 +17=21+4 17 ; 1) 3-8 =968 +8=17-6+8.
1537.2) (243 -342)’=12-126 +18=30-126;
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6)(V6 + VIZP=6+12J12 +12=18 + 12472 ;

B)(3v5 —5V3)2=45-3015 +75=120-3015;

) (VT4 4B) =14 48424814 =22 4847,

15.38. 2) (Vi = ) (m + Nom + n) = o — VB =mJm —nn,
6) (c+d ) (*-Vd c+dy=c*+d Jd ;

) (Vr -2 ) (2 Vrm +4n)=r Jr —8nn ;

QY5 +31) ([4s—65t +90) =8ss + 27t .

15.39a)J_ ‘/_’-)T‘/- \/—‘/— )J_AE
15.40. 2) 3 3a+h a+3 _Ja+3 \/a —9
- 7a=+7~ a+b ,/:,___ T= '
L _de—d S B =_J 4-b?
Je-d  c-d Ja-pz  f2+b 2+b

b @ 5 Nab _aJab

4a
1541. a =2J2a; 6 = =gt —— =
) J2a i ) Jopp  Vab -ab b

p o L e ) b _ 3a%beB3ab’c _ a3abe
JCT e ¢ J27ab% 3ab’c h

5(J- "y . 6) 1 _(\/E+a/5)2_a+2~/5+b_

1542, a = = =
)3; +J; -y Ja-Jb? ‘a-b? {a-b)

B 3 =3(\/;l+\/:‘l);r) 6 =6(\/;—2qu
Jm-Jn m-n Jp+Jaf  (p-qF

4(J'-’*~/3}

T
4 _4(\/_0-\/3/__\/1_0—\/-2'
A7 8 T2
b IS AD) o )

3o _36“/_84\/1_2)_
m_—b——_m«linﬁ;
Vi-i_(f3 174 2J'
.|5.44.a) - Sl =2-3
6)‘[5'3— 5 37 IA—oJ'_Sf

3445  9-5 s 2

15.43. a)

6)

%I

r

140 (242 bead .
R aa =3+22;
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5447 (SHT)(5+VT) 254740007 3241047 _16+5V7

) 57 (5 )(5+J‘) 25-7 18 9
15.45. .x(x-J_) x? xJ_ - .
5.45 a)m po - ;6) 2 JE a+b ;

s s(25- J37) 25b
B) 2.\'+\[3; 452 -3r Ji;_ b (Sb+ﬁz)
15.46. ) b = YO¥3 2.

a+3-2 a-— l

6) y-3 _(1-J4-y)(1+J4-y) -1-

J4-y+l (—y-’-l
8) 2 (3+~/2x ) 3+42x-1
3-y2x1  10-2x 5-x

4-(b+1) _
)_J—__——- = T-— = 2+Vb+1,
1547.2) 2= pq+q=\/—;+\/q_3-___p p+q\[(;l6) 4+2r+1_8-nt
p-q P-q p-q " 2+t 4-1’
a-3x+9_ xfx+27 5 a+2ab+4b _aJa-8ob
-3 x-9 ' Ja+2db  a-4
1548.2)5+ 5 =5 (V5 +1);  B)3-3 =V3(3-1)
6) Vb —b=b(1-b) N Va+a=Ya(l+Ja)
1549.2) 10+ 53 =52+ 3 ), B)20+60+7 =20(1+37);
6)8-44Z =42 (V2 -1); ) 45-9V5 =9V5(v5 -1).
1550.2) V10 ~V6 = V2(V5-3); 6) 2+ 6 —v2 =2 (V2 + 3 -1);
B) V5 +5-v10 =5 (1+ 5 —=¥2). D 7+d=J7=7 (J7 +42 -1);
1551.2) a-2Va =Va(Va-2);  ®) Ja-2a=+a(1-2Ja);
G)JSE-b=s/!_>(sﬁ—s/17); r a+\/;13=\/3(\/;+\/5).
15.52. 2) atb+Ja+b =Ja+b (Ja+b +1);
6) Va2 ~b2 —Ja+b =Ja+b (Ja-b-1);
8) 3a-3b-2Va-b=va—b 3Ja-b-2);
r) aJa—b +a? —b? =Ja—b(a+Ja+b).
15.53.
a)a\/a_+b\/l;+aﬁ+b\/;=a(\/;+\/5)+b(\/z+J;)=(a+b)(\/;+‘/E);
6)2+bya —24ab = Vb=2(1-Jab )= Vb (1~ Jba )= (2-vb) (1 - Vab );
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B)avh - Va + Jab -1=vab (Ja+ 1) (Va2 + )=(Jab - )(Va +1);
1) ab+ava+bJb+Jab =a(b+a )+Jb(b+Ja)=(a+b)(b+a).

1554, 2) a? -5 =(a—5)(a +5);

B) 11- 5% = (VT - B)(¥TT +8);

1555.0) b-3=(V6—3)(vb +3);

B) a-—c=(\fa_—wfc—)(\/¢;+\/z);

15.56. a) 1-2 Jp+p=(1-Jp) (1 -

6) 25-p=(5-p)(5+Vp);

r) m—100 = (Vm -10)(Vm +10) .,
6) 1625 =(4Vz -5 )4z +5);
r) 7-64t = (V7 -8J0)(VT +841).

JP ) ) x +6Jxy + 97 = (Vx+3y) (Vx+3y);

B)c-2Ved +d=(Jo-Va XVe - V@ )ir) g+4pq+457 =(Va+2p) .
15.57.2) 49a — 14 Ja b+b?=(1Ja —b) (1 Va - b);

6) 3¢3+1043 ¢+25=(~3 c+5) (V3 ¢c+5);

B)9m —6mn +n=3Jm ~Jn)(3¥m —Jn );
r)2a+2v2a b + b2 =(J2a + b) (~2a + b).

15.58.2) 4+ 43 +3=(V3+2) ;

B) 2+2J_+l=(ﬁ+l)2-

15.59. a)‘; LI
¢2-11
)c J—_C+J—
15.60. a)J_ =Vx-3;
)9 Jioo-1
81 Ji+9°
Wa-4fy 1
15.61.3) 9x-16y  Wx+afy
25a-49b _
B) SJ;”J--SJ; b
1-V2 _ b 2+
15.62. a) ﬁ_Jg_*'ﬁ’s) ™~
15.63.0) Y106 _V2(V5-V3)
VI5-3  J3J5-3)
B) JI—S--\/K:_‘\/;}_
5-J10 5

6) (3-2v2)=(V2-1) .
B 7-4/3 =(V3-2) .
b3 1

121a% - 1445
)lzf 1a
)9\/— e -l
16c—8lab  4yc +9Jab |
1-v3 1 J_+\/_
=VEiw) =g S
. 6) 5+\/—~_a/_-5-_.
’ Je+2 27
5 Vis+Viz V6
W5:410 5

=—1la+124b);
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4a+4J' 4(a++3) 4
(ﬁ a)(V3+a) “H-a’

I Vo (i Y 3

m V5(\y =) N

8) x—125 '_(\/_ 5)(\/;+5)_J;_5_
W15 3(Va+5) R

,/,,;;,,, Jn(Jm + ) Jn

15.64. a)

) [m Y+ ) Im—dn

6 X+ Wxy+y _ . x2-6xy +9y _ _
15. 5a)——J;+J; NEEW SR 6)—3J.yr_—x—- 3y -x

Js—r 1 0 Va+5b 1

- 2drs+s s’ la+5b+J60ab  3a+5b
15.66. 2) x+4 er+4y= (\/;—Zy)2 =\/;+2 y .

x-4y (Nx+2Jy)(x-20y) x-2Jy’

6 2a+62ab +95 _ (2a+3J5 2 _ Nua+Wb

6a-276  N2a-Wb)(N2a+3Wb) ¥2a-3b)’
e 2 =Sy ax+Sy) _x+5y .

x245y- x\/w (x- 5\/—)2 x- SJ—
r 6x2y - 2xy? 2,xy(w/3——\/—)( 3x+J_) 21y(J§;+J_)
TSN 7Y = N -

15.67. )‘/::J‘/:-~a- ab+b;, 6) J:}/__ 8 xt245 4

8) P =\/E—\/Z; )27+a\/— 9_3a +a.
c+ved +d 3+s/—

15.68. a) ﬂ;-ﬁ-—é—-l/s—l;

11\/'2\/_2\/' Wy Vr-Jy _12dx-ay _ J'(3~/'—\/—;‘
adx afx 4Jx aJx ’

odm Sl
12 12

y 2e—Vd _sJ‘+6J_ Je-3Vd _2Jd-5c
sve sve e sde

Ja 3 Ja+3 \n 13 Vn-13

15690 it e Vaes 0 O e Vi
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t b

q Vi3 V-3

4-
RN PRI iy T R RIro A o ity et

.q

9  (Ja- 3)(JE+3)_ .
1570a)J_ TS i =Ja+3;
¢ 20Jc-100 (Je-10)
6)\/_10 Je-10 Jo-10 =Ve-10;
81  (Vo-9)c+9)
®) \/;+9 \/E+9 JE+9 J— ?

2
4w+ (Va+7)
(b -rrhe-re g rro

15.71.a +o—— .
G SR e o
6) Y= Nm—r S o s m=mr _m—or
Non mnr o
Jn e m-c

r +
Jab Joo Jabe abe
15720 4 4a+da-5 5Ja-1)

VG T acsda  a-sda

6)£— \/; X+J—_ \/-;' o

b s edy) Drdxidv)

)JZ+I JZ+3_b+J— ~b- JI;+6 6 .
Jb-2 b JoJb-2) Jedb-2)°
Jd Jd _Ndc-Jdc+d d
J_J_J'J_(\/_J_) “Jetde—d)

Va-1 Vx-3  2x-2-3x+9 7V

3J" 12 2J‘ 8 6Jx-4)  6Jx-4)

15.73. a)

6) p+l - = P‘7+\/—‘m+.‘/;= J;+ q ,
Jra-q patp—Ja) JE(Jp—:\_/q)

0 JE-z _3JE-4_7(~/5—2)—3(3~/5—4)_ 26-2V¢
We+d Wet?  2a(e+1)  2a(Ve+)

)J'+3 Vo-3 _Jed+3e Jed+3dd 3
J_+d J_+c \/_(\/r.—w\/_) J_

Va+b VB-ve _aci Joc+Vab-vac _ Vbe+Vab _Ja+ie
) N Ry
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2 2 10-4J6+10+4J6

15.74. a =20 — BepHo;
)5+2J’ 5-246 2524 P
6 _42+243-42+243 144
48J_ — — BCpHO
R 4J’ T+43 49-48 N
3 15/2421415\2-21
=302 —Be HO'
J_ 7 521 50-49 P

1 1 -85
D Svads 945 8180 =85 =280 - sopro.

1575, a)N_ Ja-2b _4Jab a—W+4b a+db
a-4b " Jar2db a—a6  a—4b  a—#b"
6 2Va-3Jb _12-Vab _4a+95- 12J_ 12Jab _ 4a+9b
Wo+3Jb 9b-4a  4a—9  4a-95 4a—95
15765 Yo Yo _ 3Jx-3) 3‘/_ . 6) “*‘/—.__"___ﬂﬁ
i~Wx Wx-9 (Vi-3)x Y 3+3a
JE” Nxadr J— 6Jn 3J— 2.2 4

» Jx )n-J' 2n-2 JnNa Jna
x-16_~/'+4_\/'—,4, 2=25 Nz+5 _ (Jz-5)4z+3),
15.77. 2) sx'4J"J"6)z3J"9z" T ;

B)S—J;_ Wy, ) Je=3d Je+p IJE+J_ _ Ne+Va
J; y-125 5+‘/— c+;;cp 6d - 67c Je e

15.78.
a)x-xo\/hzs,z\/;-m (fx-57 (x-2)x+4) _(x-5)x- 4.

3x+12 - x-16  3Wx+4) 2(x-5) 6
6 1@ “a+4vab +4b _(1-Ja)1+VayJa+ 26y _ (l+~/_)(~/_+2J')
aa+tb  3-3Va 12(Ja + 2¥bY1-a) 12

9 c-25 _3JZ+18=(JZ—5)(J;+5)'3(\/Z+6)=3(\/2—5).
c+12Jc +36 2Jc+10 2Ne +6)2(Nec +5) WNc+6)°

5J"' 10Vn  4n-4mn+m _

Jm-5  15-3Jm
_5(Jm=2In):@dn—Jm)* _ 5.3 ls _ lS
Wm=-5:GG-vm)  (m-2n) Im- Jn—m

N TSN (3f+2)3f(ﬁ+1) 3
.79,
15 a)[2+J?+| 12V +8  (Ni+1)-4(3i+2) 4‘/_

o[ "5ty - T

2

4 =
F-5
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15.80.3)(4'_ a ].";= Ja(darida-1) _ =

eV T T WaviNa
)‘/_d(‘/z \E} \/_(\/—\/_)c+d Jd
c+d 74:-__ Ja Je-Jd c+d “Tedd
1581.0) 25161 Ja+4 _ (a-16(a-3)- (JE+4)’(JZ+3)

Ja+3 a+8Ja a-3a  JaWa+3)Ja-3)a+4)
_(Na-0)Na-3)-(Va+4)(Ja+3) _ -14Ja__ 14
Ja(a-9) “Ja(a-9) 9-a’
= 26 b3 3+Vb _ 1- N3 2b(JZ+3)(zJE+1)
Wb+l 41 4Jb+2 2641 (W6-1)3eyb)
10 Wb aVb-142Vh _ 6b-t

T Wbl 2db 4b-1  4b-1
15.82.2) a V12 =—124* ; 6)-a+5=5a* ;
B) 322 =—+182% ; ) -2a+7 = V2847 .

1583.2) (V6 + V52— V120 =11+230 230 =11;

6) V60 +(f3 =5 )=2 V15 +8-2 V15 = §;

B) (V2 +/18 )2~30=20+2-6-30=2;

0D6-v2 )P +3B2=38-1242+1242 =38.

1584.2) (V3 +V2 +1)2=5+2J6+23+22 +1=6+26 +243 +22,

6) (V5 -v2=12=7-210 =245 +24Z +1=8-210 =25 +22;

B) (V6 + V2 —1)=8+43 —2J6 242 +1=9-26 +43 -22,

D (3-V2 +6)2=5-26 +1243 — 1242 +36=41-2J6 + 1243 - 122

3.2 o V6+1834412.2-18V6 —IZJ___ZJ-

6

15.85. a)-JI+J:+ ~ V54 = N3

2
7 [5 71-7-5_ 1
0,1-v140- = - | = =-=35;
® [v[ BT

) VTG - \/7\/71829 7J';
r) J;_:Jrz\/;—\/;_‘/r:lﬂjé-”:‘s{,ﬁ-

’1 3+6-3-30 3
15.86. a) 3,J— +64/0,6 V60 = ————c—=~=4/15 ;
) 15 V15 5

6) st_o-ls\Ew,/o, = EQ%L%E;

1 6-2-30
8) 100,18 -2, /- 350 =~—=—" = 1342 ;
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r) 200,27 -5J0.12 + 70,03 = 18';31“ 2l _sq95.

1587.8) V3+2V2 =1+ 2V2 +2 = (14 V2 2 =142 ;

6) V7-443 =Ja-43+3 = J2 -3V =2-43;

B) V23- 415 = v20- 415 +3 = (203 2 = V203 = 245 -3;
o) J(V5+32 )2 =5+ 6410 +18 = 23+ 6410.

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

) (V3-1P@+23)=(4-2V3)(4+23)=16-12=4;
B)(T+43) 2~ 3= T1+4S311-43)=49-48=1,

) (V2 -3P(114+ 6382 )= (11-67 114621 =121-72 =49
15.89.2) (1~ V2 ¥=1-242 +2=3-242 r.c. paBeHcTBO BEpHO;
mtl 2 TK (7 - b o

(V2 -1¥=2-22 +1=3-3/2 e parencrso sepHoO"
=22 = Ll Woa>0

J1-1>083-202 =(J2 - 17
1590.(+/3 5¥=3-10./3 +25=78-1043 T.c. pasencrso nepHo,

a) V28-10083 2 3 =5 tk J28-10350 (JZ-5)<0
6) V28-103 >0, (5=3)>0 u J28 1043 =(5-V3) .e. BepHo 6).
b ZJ:J la b(\/t-l -JE)—ZJZ(J;-I-\/Z)-{-'ZG_

1591, a)—T S it —
_ab-b-2a-2ab+2 o Jab_ __ B(arb)
a=b a=>  [da JoYa~5) b -Va
Ja__ . b 2@_&:\& JB)+b(Va +b)-2Jab
6)m a— b+b—a_ a-h -
o a-asr (BN Ja-ib
(Va—vo\Ja+3b) (Ja—oWela5)  Ja+b
o, b | o (menplom
wor ol S S A

Ja Jb a » a+Jab J—b+b a-b

o) =—
Jo-db la-db Zeab q-h ‘Wa+rbs a

o0



15.93. —_——
) L’I ol s o

\/_+J_ ZJ— J—+J; —~X-y —‘Q
W +dy) Er+d) W J_(J_J_)y
z42¥z (V2 z-12 4 ]

R AT W A Tz
e (V2 V2 (V2 +2)-(z- 2z - 4(Vz -2) ~
T2 - Vz(z-9) -
J_(f+2) vz (V2 - )(J_+2)_z(J_+2)
Jz-2 2:48Jz +8 (J‘+2)
o 1P 4
15949 2% J Ax—y 6x+3fay
_ 9J_ (2\/_ J_)(2J_+J_) 4 =.!.
25—y 20x Wa(2Vx+y) x’
6) J_ -n \/mn+n
Jm —In T
_ ndmn (Vm- J_)(J—wr) 6m
R b W
15.95. a) [J_J—J_ 7(% ,/141%

\/_(J_ ~/_+~/_(\/_+~/_)[a+b "' a+b Va+db 1
Va+b T a-b a+b ~/_~/_

NIN

2\/—] Je+vd Ja)_
Je—d) (Je=Ja e)”
=lc+d]"/_(‘/_+\/—) Jd (Ve - ‘/_)_J_J_ c+d 1
Je—+a Je(Ve ) c+d J_(J_J—)J_

15.96.8)  ~2W2x+2=(x~2) =P =1;
6) 202 —8a\2 +16=(V2a—4) = (10— 4y = 36;
B) 2 +2pV3 +3 =(y+‘/§)2 =4 =16,
~) 362+ 2543 +1=(V3b+1)' =102 =100.
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15.97. 8) 20 —ab—5* = 2(V5 +1)° = (V5 +1)(V5 1) -(+5 -1)’ =
=2(6+2J§)—4—(6—2J§)=2+6J5;
6) 24? —5ab+2b% = 2(\/¢€+\/§)2 =5(V6+5)(V6 —5)+

+2(,[€-\/§)2 = 2(1142430)-5-1+2(11-2J30) =39
15.98.

1 1 6\3
a)A= + =33 <10 \/_ J30 0 =B, te A<B.
) 3Wi-5 3J§+5 27-25 3

2 1 _
44295 4- 2\/_=2+J'—2 N
2‘/_—2J' V20 < V24 =B 1.e. A<B.

4-5

B)A= 3 + 3_:3-4J6 :4—5J—g-= ’%>ﬁ=B,T.C.A>B

2J6-3 25+ 24-9
i 62 W2 Jﬁ
NA= - = =N 0 2 =B, 1e A<B
) 2432 2-3J2 4-18 7 49
x__ A e
1599.0) X=¥2_x+d2 __¥-) - xxe2) | x

6)A=

2+2 £2+2 x2-2 —x—ﬁ’
2 +xd2 x(x+v2)
\/; \/l; a+b
T—\/— Ja+b __a—p _!
a* +ab T ala+b) a’
a—-b a—b

15.100. 2) Y7+ 43 =3+ 43+ 4 = J(2+3)* =243
6) V3-2v2 =222+ 1= (N2 -1 =21
B) VT-4¥3 =(2-V3/ =2-3; 1) 3+ 2v2 = (2 +1)2 =42 +1.

15.101. :l{(xa" —ax” z)_

1 v 1.3
—l[.{_ﬂ]_ a_x_a x _l'xz_az'[x a x+a]
4la x)|1, 1 1 11 4 ax l\xta ‘x-a
a x a x
1 x*—a® —dax



1

1sq02 1rel _at | & xz_H-% 0 3 a1

a'x! a'x—ax! x-a 1 _{_ﬁ'.t-—a x*

ax a X
=(ar+a?) 52— x _Geax 1y,
X —a a X
-2 2

103, [[YED) " | (YA} (G- @= |2+l

Ja-1 Ja+l (a+l) a® +1
2+2 a+1 2 ([am1)’

T@+)? a*+1 (a+1) |V 2
15.104. 8) V9 -4v5 + 14 =645 =y5-4/5 + 4 +J9-6J5+5 = /524345 =1
6) VI1=4vT +y16-63T = VT—4JT +4+9 =687 +7 =T =243~ J' 1

6+4v2 642 }2 [(2+J—) (2- J')’

15.105[2+J6+4J_ NN N V24242 2 T N

2+2J’ Y2 NN ;) N

2
15.106. \ﬁ0+s\/2+\/9+4ﬁ = \ﬁ0+s\/2+48+4ﬁ+| =
=V10+8\/2+J(2\/—2'+1)2 = J10+8J3+2J' =

= J10+81+2V2+(V2 2 = V10+8+82 =

= 16482 +2 = (4422 =4+ 472 .

{(2+~/_) .- J')z] (2+J‘ 2J’) (4)’ 16 _o

§ 16. Moayanb AciiCTBHTENLHOIN0 YHCAA

16.1. a) |6 = 6; 6) |-2| = «(~2) =2; B) | 4| = ~(-4) =4; 1) [25] =
162. 3) |- 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) [JE—1|=J5—| (tx. V2-1>0);

6) [W3-5=-(3-5)=5-43 (1. V3-5<0);
B) [VB-4=~(VB-4)=4-B (r.x. VB-4<0);
D W5-2=V5-2 @k 5-2>0).
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16.4. 2) PP =9*=81;6) -2 = (-2)*=4; B) -5 = (-5)* =25, 1) [8]* = 8* = 64
16.5. a) [3] = |-3| - BepHo, T.K. 06€ YacTy paBHH 3;

6) —{2{ = [2] — HeBepHO, T.K. ClieBa CTOMT OTpHLATEIBHOE YHMCHIO, a Crpasa -
noNoXHTENbHOE 9Hcno; B) |-7| = |7} ~ BepHo, T.k. 06e wacTy pasnut 7;

r) |-10] = 10| — merepHo, T.K. CIPaBa CTOUT OTPHHATEILHOE YHCIO, 3 CEBA ~
NIONOXHTENBHOE

16.6. a) la| +3={7TH3 =7+ 3= 10,

6) [ +3 =|3| +V3 =3 +3 =23
B) b2 =[0}-2 =-2;

) V-l =E | VT = VT =0
167.0) V2~ +1=V2-141=+2; 6) 2-5]+2="5-2+2=15,

B V3-[3-1=v3-(3-1)=1. 0 |[3-4-V3=2-V3-V3=2-243.
168. a) [1-v2|+ 3+ V2| = V2 -1+3-42 =2,

6) |27 -5+47 -3 =[3v7 -8 =8- 37"

B) l2——~/§l—-|~/§—li=\/3 —2—(~/§—l)=—l :

N |25 -3-(2-3) =pVB 3| = 33 -5

16.9. y

a)y=5;0:25,

6) x=47;%3;£1,

B) Yuamu = b s = 4, .
) yGuipaeT upu x € (—o0; 01; ol ! *
Bo3pacraet npu x € [0; o0)

16.10,

aly=-6:-1 4,

6) x=148:46,0. of
8) yel-4:0] AN
) ybrsaer upu x € [0; 0o)
803pacTaeT Npu x € (—oo: 01
16.11. 3) y,0 = (0] = 0, Yuanb— = 6) Vuauna = 101 =%, Piau6 HE CYLIECTBYCT;
8) Vuaioa = 121 =2, Yyans=l 71 =7 N e = 01 =0, y,...6 HC CYINECTBYET
16.12. 2) Yuaun = 02 Yuans = uwe CYILECTRYET
6 Yuaws = 0% Yuaus =7

3} Yumsow = 0% Yias = +0

" Visoe = 05 Puans = 3

16.13. .

9) x=13 AN 3 /
3) x€(-3 N

‘} x €(—00, =NU(3; +00) . .

»
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16.14.a) x==12;

6)y>2mpu x€(~00;—-2)J(2; +00),y<2npu x€(-2;2);
B) xe(-5,-2)U(2;5);:rny>2.

16.15.a) x == 14 ;

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

16.16. a) |x] = —x%.

Crpoum rpaduku GpyHkumii 6)
y=klny=-x. x=0;1
d Jep g
> ¥ R
1 -
a3
Otsert: 0.
B) | =4 r)
Crpoum rpadukn pyHkumi x=0
y=kluy=x.
y
O e !
r 1 * 0N x
Otger: - 1; 1.
16.17.a) x€(~o00,-5)U(5;+00); 6) xe[-1;1];
B) xE(—4:4); r) y
x € (—oo; —2JU[2; + 00).
16.18. a) {-2) =2; f0) = 0; A5) = 25;
B) D(f) = (~o0; +00) ; i
E(/)=[0;+00) o Y
Jix) y6uipaeT mpH x € (—oo; 0] ¥ Bo3pacTaeT NMpH l
x €[0; 4+ 00) X
16.19.
a)A-3)=3;/3)=3;f4,5)=1,5;
B) D(f)=[-3; +00)
E(f) = (—o; 3] of1 AN

Jix) Bospacraer mpu x €[0; 3] ; f{x) y6uieaeT npu x € [—3; 0]U[3;+00) ;
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16.20.

8) - =4A-1)=LLA0)=0

B} D(f)=(—00; +00)
E(N)=[0; +o0)

fx) Bo3pacraet npu x €[0; +00) ;

£x) ybuBaeT npn x € (—o0; 0] 0{ i x
1621 8)|x- V3 [=0:x- V3 =0;x=V3;6)Ix

+7j=0;x+7=0;x=-17,

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

16.22. a) x| =5,5. 6)x|=1.
\ 4 \ g " 4 & - L L 4 $
-5,5 0 55 -1 0 I
Oreet: - 5,5; 5,5 Otser:—-1; 1.
B)[x|=3 r)x|=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) x-5|=4; B) )-71=5; 6) x-11j=9;
x-1=12 x-5=44 x-7=%5 x-11=19
x=-1,x=3 x=1x=9 x=2,x=12 x=2,x=20

16.24. a) x +2,5'=1 6) x - 1,5|=3,5.

x
b > —r— i
—15 _25 —175 2 1’5 5
Oreer -3,5;- 1,5 OrtpeT: - 2, 5.
8) b +0,75] =3,75 r)lx—-§-|=%.
X,
. * . »
———— % o,
-0,75 3 — =
—4.,5 3 3
Orser:—-4,5,3 Orteer: % 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+ 52 = pr+5) = x+5;

6) x+550; m = +5'= —( x+5) = —x-5
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1627, )" 1-B3 2 = 1-\B =—(1- 3) =B -1, 1k 1- V3 <0;

6) Ji2-B) =~ V3 =2 3,1k 2- 3 >0;

8) J(V5-32 = V5-3 =—(J5-3)=3- V5, T.x. /5 -3<0;

1) J3-V6 7 = - v6'=3- V6., 1k 3- 6 >0.

16.28.2) J4-245 = 4~ 245 (== (4= 25 )= 245 4, 1. 4= 25 <O,
6) \/;;—-—3—)-= -3 =n-3, Tk T-3>0;

B) 76-3V6 = 6-3J6 =~ 6-3v6 )=3v6 6, T-x. 6-3v5 <0;
F)m‘—' 4-nt =4-m, Tk 4—T>0

16.29.
a) [2x - 1| =

ot

Oreer: -1; 2.
x+-l-‘ =2
3

6) |1 +3x|=
3(x+-13-)‘=2; 3

B) 2+ 2x| = 6; 2(x + )| = 6; 2 + 1 =6,

-1 2 lx_(—l)[= .

Otser: —4; 2.
r){dx+ 1|=35;

1
Axt—=)N=5:4
(x+4)‘
Orser: -1,5; 1.

X

S

x—(—%)l=-

(S

i
ol L
W=

Orser: -1; -1-
3

VW

i
X+~ =
4

a) |0,2x - 2| = 3,6; |0,2(x ~ 10)| = 3,6,
0.2x — 10| =3,6; x - 10]=18

Orser: -8; 28. .

. 6)|3-15x|"25'|15x 3]1=2,5,

2 3] 111

1,5x ~2[=2,5; x— 2[ —. Orper 37

B) [2-3,5%126,2; [3.5%-216,2; 3,5 [x -3 =62,

N VLY
i i

16.30.

\ £

b @
3
8

\ 2

wl
|

82 4

1

|
LSRN

I

6201‘ 6 82

BET: » T
35 5 35




- ’x ) 04x + } =2.3; |0,4(x + 2,5} =23,
- 0,4x +2,51=2.3; k- (2,50 5,75

L 3 B
4 4 OrBeT: —T’ T
’ -1 ~0
. ) ~
16.31. a) - -l-) ‘2'1—[—4—-" - ecmax—-2>0,x>2, 10 b s 2=1,
12 81, x-2 x-2
. ol e
ecmx—2<0,x<2,710 —x—-—l-z-—(x——zl=—l,
x=2 x=2
" _
6) = +6x+9=lx+3|,ecnux1—3>0,x>—3,-ro m=5—+—3=|,
x+3 x+3 x+3 x+3
ecmmxr3<0,x<-3,T10 lx+3l=—1,
x+3

V¥ 1105+25  Jx+9]

B)
x+5 xX+5

,ecmax+5>0,x>-35, 10 liiL 1,
X+

xX+5
ecnuxr5<0,x<-5, 10 L—-I-= 1,

x+5
f2_ -6 -6
I x 12x+36=Ix ',ecnux—6>0,x>6,'ro‘—x———-l-=l,
x-6 x-6 x-6
-6
ecnux—6<0,x<6,'rol-x——l=—l.
x—

1632.2) 2 +5 - 5-32 =2+ 5- 5-3|=2+5+5-3=25-),
6)4+6-V6-27 =4 +v6 - V6-2y=4+V6-V6+2=6;
n)m+ﬁ+2=]2—ﬁ[+ﬁ+2=~/’7—2+ﬁ+2=2ﬁ;

1) J(V10-472 V10 -4 = 10— 4]~ 10 -4 =4 -J10 - JiG -4 =210
16.33.2) J(5-+30)% +/(6-30 7 = [5— 30| + |6~ B0 |= Y30-5+6- 30 =1,
6) J(4-2J§)2—J(5-2J§)2=l4_2J§|-|5-2J§|= 4-23-5+23=-1,

B) V(6-v32 2 +y(4-32 7 =[6-32|+[4- V32| = 6- 32 -4+BZ =2;

1) V3-22) +2 - 227 =[3-22|+|2- 242] = 3-2VZ -2+ 242 =1

1634 9) sc0; 12X x0x_ xdl 1
Ix(x-1)  3x(x-1) 3x
6)0<x<l; l--x+Jc+.\r= x+1 : B)x>1; x=l+x+x_ 3x-1 :
Ix(x-1)  3x(x~1) Ix(x-1)  3x(x-1)
r)—l-sti, I-x+x+x _ 1+2
2 4 3x(x-1)  3x{x-1)
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635.a) b<0; —Le+h _b6-1)

bob+1+b B+l
6 0<b<1 -b(b-1) __ b(-by _  b(1-b) _ b
T B -bal-b bE-L+1-b) (1-b) 1-b) .-b'

3) b>1 bb-1y __ b b

E-bri-b \-b b-.
") 5§ £ <6, 1.¢. b>1 (aHanOTHYHO B))
16.36. x2 +4x+4 —x? -6x+9 = [x+2-1x-31;
Ax< -, Ax+ N+ x+I)=x-2+x-3=-5
V-2<x<) x+2D+(x-3=2x- [,
Nr>3 (x+2)-(x-}=x+2-x+3=5
f)-1<x <-4, 1.e x<-2 (AHANOTHYHO a}}

1337, vx% -dx+4+uxt e 2x+1=20nf - 10x+25= x-2] +xx+ | = 2lx 5.
As< -l ~Ax ~2)~{r+r DN+ 2{x-5)==x+2 -x—- 1+ 2x - 10=-9,
6)-l<x<2 - (x~-2)+x+ D+2(x -51==x+2+x+ 1+ 2x - 10=2x—"7,
B)2<x <5, ix -2yt x+ N+ 2x-5)Y=4x-1 |

S5 G-t -2x~-5)=9

16.38.

a 6)

or/
X
- "2 0 "6 x
x=-2.x=6 x=1 .
6. . .. o 3 - - e /_

x ol T

B} Ct

¢=-6,x=3 HET pelueHui

4*



16.39.

a)
4
-3 0 3 x
x=33
16.40.
a)
4 /
]
3
t—t ._:; 9 3 ﬁ;
x € (~o0; = 3]U[3; +00)
B)
4y
4
0

x € {(—00; 00)
16.41.
a)

NN

X €(—o00,2]

100

6)
y
) X
x=14
6)
¥
|
_IOLI x
x€(—o0,~1U(L; 00)
r)
y
I
0 l X
x€[0;1]
6)
y
o A%
//
X €(—00; 00)



8) oM. rpadHk K a) x € (2; -+00)

16.42.
a)
y
0 1
1 1
B)
[ 24
[
o]
) |
16.43,
a)
y

r)

N

0

HET PeLUCHUi

6)
y
2
0
X
r)
y
o >
0)
by
6.
'_i 0./ 2 7




)
y
3
0 o X /'
- 3
: / ot
16.44.
a) 6)
Y y
2 [
of
ol x !
B) r
y y
!
of
6] x
/
JoMamHAs KOHTPoabHanA paGora Ne 2
Bapuaur 1
1.8) i=o,2(6), 6) 1,204) = 6”
2. /54756 =234,

1 2—-5-2-45
2+J' b5 4-5
2J5v4,5;20<2025;a<b
4. a) 518+ 7750 —30v2 = 15v2 +35v2 - 30v2 = 20V2 ,
I T D[

\/1254"b5 T 5t 5d

=25




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

oo ~a)+a(Ja - Jp) _ (p-af{p -’ JF—J?.
" o(Jp+a)-aJp +da)  p-a(Jp+da) p+

4x~12 ,'y+9y_(zJ?—3J§3 W -3y

6) = =
\’41’3 ~J9x2y 2X\/—"3xJ; X
6.
a) Y 6 t
0
ol x !' x
/vaum ='0; Vesus = 2‘[2- Yeaum ™ "8: Vuaug = 0
.'| y
£=0;2,
i
X
!
8 Jo-Wd *Jeedd  c+d  c-Wed+1ed+d Jo-Jd _

Ned-d  Jed-c Vo-d = Jedide—d - cvd  Jod

9, Vx? —6x+9+ VX2 —10x+25 = ;x—3| ¥ x-S =x-3+5-x=2

Bapuant 2

L.a) =020 ; 6) 0. z(:m_E
30 990

2, Ilomamﬂu pabota Ne 3, BapuanT 2, Ne |
L__3+2-3+2 o
T3 2J" 34202 9-8
42vs5

32>30,25
a>b




4.2)3-27 45475 =353 =33 34253 35 3=343 353 =3
,/48x7y’ _Jlﬁx 432
J3x3 12 J— JJ_ .

5. 2) m m+m/r_:+mJ_+n\/'n-: - m(\/;+\[;)+n(\[l;+J;) -

’ msf_ m/_+m~/; n\/— m(s/;+~/r_r)—n(\/};+~/;)

(s/;+\/—)(m+n) m+n
(\/_ J_)(m n) m-n’

6 9x+24\ay +16y _ (3J;+4J;)2 _Wr+afy
\/9?+\/16x4y 3x2\/;+4x2\/; x?

6. a) 4 6) y
O]t - ; R
|l x 01
ynauu J— Yiang = 2. Yowm= 4 Voas =7

S o

012\17

o 7 A

. =+ —=-1
b-+ab a—\/_

1~

o+~ JarVo—a) Yosda  b-a

9. VX —dx+4+x* —8x+16 = [x— Y +|x~ 4 =x—2+4—x=2




Caasa 3.

KBAPATHYHASA ©YHKIHUA. ®YHKIHA y X
x

§ 17, ®ysknns y = kX%, ee cBoiicTBa H rpaguk
17.1. 2)k=2;6) k=-8;B) k=T; 1) k=~1.
1 1
172.2)k=0,2;6) k=~—;B)k=-185; ) k=——.
a) ) P B) r) 37

17.3. a) 6)
6
5
X A
3456 S543240 123456

-2
-3
-5
£

Bl r)

$543-2-4M\N 23456 65432-1 123456
-5

174. a) 6)

N w1 ch

X

6-54-3-2-1f1 123456 6-54-3-2- 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)
efY ot
5 5
4 4
3 3
2 2
L . 1 %
$-54-3-2 2345¢6 6-5-4 3 -LE ; 3456
) . -2
- 3
-4 -4
5 -5
-6 -6
B} r)

<

6-5-4-3-2- 123456 3456
-2
-3

ShbwbiN mnvwbsma
“e

-6

17.6. a) 6)

X / s
. \pz\3456

6
5
4
3
2
b1

AR R X'
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6 -5 4 - *2345‘

Bepuunre rpapukos cosmanaior. ['papukn  QyHKuMA  CUMMETpAMME
oTtHOCHTENEHO OcH X. ’

17.7. a) 6)

R
-6-54-3-2-1.9'123455 65432

-3

B)

é’ &
N W 7. K-

-AY]

X
€-54-3-2-14 123456
-2

-4
-5

Bepuiunet rpaukoB coBnagaior.
I'padmxn dynxunit aexar: a), 8) Boitue; 6), r) nmke ocu X.

17.8. Bepummunl rpaguxos coBnagaoT, rpaguxH QyHxumit CHMMETpHYHB
OTHOCHTENIBHO OCH X.

17.9. Bepmnnet rpagukos cosnanaior. I'paduku ¢yHxuuit nexar soiue ocu X

a) 6)
5
3
2 2
X 1 X
$5-4-32-1ff 123456 654324 123456
Fpaduk  dynkunn y = 2,2 [padmk bynkir ¥y = 0,5%*
HONYH3€TCH M3 ¥ = X° PacTIDKCHHEM 1O/ 1aCTCH H3 y = ** cxaTneM BlONL
BEONL OCH Y B JiBa pasa. ocu Y B xB2 pasa.
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B)

N W (7K1

X
-6-5-4-3-2-1{1 123456

T'padux

byuxun

saonb ocu Y B 3 pasa.

y = 3
NONYMACTC 3 y = X° PaCTAKCHHMEM

=N WD Uh

X
654%%1“123456

Ipaduk  yuxuun  y =0,2x> =-;—x2

NONYUAETCA U3 Y = X° CKATHEM MO OCH
Y B 5 pas.

17.10. Beputun! rpadgukos cosnagatoT. ['paduixu GyHKumil nexar Hike ocu X,

a)

Tpadurx yHkmu

y= —%xz =-1,5x? nomyuaercs n3

y=—x" pacTAKEHUEeM N0 ocH Y B

3
— pasa.
2
8)
g
5
4«
3
2
1 A
6-54-3-2- 123456
2
-3
-4
5
-6

I paux pynxunn y =-2,5x% = _:;.xz

JOMYHaCTC H3 y = - pacTSxCHHEM
S
nOOCHY B 5 pasa.
1711.a)k>0;6) k< 0.
108

6)

65432~

I'papux  ynkumu y <
NOJAYYACTCA M3 Y = —X° pacTHKCHHEM
no ocu Y B 3 pasa.

r)

23456

Ipaduk  dynxkwm y = —0,5%°
NONYYaeTCA M3 ) = —X° CKATHEM MO
ocu Y B JiBa pasa



17.12. 17.13.

y
¥
2 ol 1
4
- 0 I > -1
8)y=0;1;8; a)y =0;4;-9;
6)x=0;1;2; 6)x=0;2;3;
B)ymu:O;ymuﬁzs; B)ymm6 0 yuamu —9;
r) xell;2]. r xe(;2].

17.14. g
a) x=12;6) x€(-2;2);
. 2

8) x €(—o0; —2)U(2; +00);

Nyz2. \\/

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

17.16. @) y (1) =—220 - (1)*= =220 ~ NpHHALICKHT.

6) y (4) = =220 - 4°=-880 - 4 % — 880 — He NPHHAICHKHT.

8) y (-3) ==220 - (~3)*=—1980 # 1320 ~ He NPHHALNEHKHT.

ny (1,5)=-220 - 2,25 = —495 —~ npunaiexuT.

17.17.2) M (2;20), o ectb y (2) =k - 4 =20, k=S5.

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

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

r)L(-4;96),oectby (—4)=k-16=96,k=6.
1718.a)y (1) =k-1=1,Toecthy =x%. 6)y(1)=k.1=-2, 10 ecThy=-2x?

a)y(2)=k-4=—2,'roecn>y=—%x2. Ny (1)=k-1=2 10ectny=2°

17.19. a) [1a. ¥,0.= 0. 6) Her. B) Her. r) Jla. yup= 4.
17.20. a) Her. 6) Her. B) Jla. y,546= 0. 1) Jla. y,0us= 8.
17.21. a) ®yHkums orpaHuticHa W CBEPXY, u cHu3y. OTBeT: Aa.
6) OyHKuRS OrpaHHYeHa CBEPXY H HE OTpaHudeHa cHH3y. OTBET: HeT.
B) OyHKIMSA OrPaHAYCHA CHH3Y H HE OTpaHUYCHa CBEPXy. OTBET: HeT.
r) QyHKIHA HE OrpaHH|CHa H CBEPXY, H CHU3Y. OTBET: HET,
Orset: a) Jla; 6), B), r) Her.
17.22. a) 6)
g
5
4

3
2
X 1 X -

-6-5-4-3-2-1[1123456 -54-3-21(9]123455

%

[l A wn




r &Y

%5 4-3-2-

17.23.a)0u8; 6)0wl18, B)2u 18, r) —o0 g0’
17.25.
) Vuaus # Vunuw HC CYIIECTBYET;
6) Vs =3 IPH X ==3 | Yo, =0 MpU x = 0
B) Yuaug HE CYLIECTBYET | yiqum = 0 11pH X =0
16
)0u —

3 & 4

200 . .«
1726.a)y=x*uy=2x.x=2 ¥ =0.xx-2=0;x,=0x,=2.
y=2x =2 0=0:),=2 x,=?2 7 4 :
6)y==05rny=2.- 057 =2 05 ~2=0,5=— 4. ne pewenuit.
B)y=—3x’ny=—3x,--3x’=—51, 3xu - 11=0.x,=0:x,=1
y,=-3x,=0.y;=—3x;=-3

e

1) y=-;-x2 Hy=3,; ér2=3,x2=9«x-.=—3.x,=3.y =3=3

Otser a)(0.0). (2 4).
6) rpagpuxn QpyHkumf He nepecexarores. B)(0: 0): (1 -3):mM(=-3:3);:(3.3)

17.27. a) 6)
6 6
5 5
3 3
1 2 1 A
$5-4-7320 123456 +v4341q123456
R 2k
X ==l,x;=2 X =4, x3==2
B) ')

©-5-4-3-2

A =|,1;=-2 . .X,=l,12=-3



17.29. a)

9
4
3

€-54-3-2-L 123456

-4
-6
Her xopHei, Her kopreit.
B) r)
L
4
3
X X
65432t 123456 6-54-3-2 23456
\ 3
Her kopHeit. Her xopweit.
1729,
a) 6)
[ 34
\ /
\ y/ 6
101 ¢ x Q x
x =1
B) r)
Yy




17.30.
a)

x=-2umx=3
r)
Yy

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



17.32.
2)

=y

0 X
17.33.
a)
y
[
/ o] 1
2 pemenns
B)
y
0
X
2 peureHus

0)

6)

-3 0

I pemenue

3 pewenun

13



17.34.

a) 6)
by
’ 4
-0 L T L
\ ——— . -
o X
0 petenuit ! peneHue
B) r)
¥y
0 -
X
[
}

HET pewenmit 1 pewenne
17.35. 2) 10) = 0; (1) = 2; A-3) = 18; f[%] =% :

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

B)flat )=2(a+ 1)54b-2)=2(b-2)* fx—3)=2(x - 3)*; fix + 9 =2(x + 97
NDAa)+1=2a+1;fx)-2=2x"-2; fla) + b=2a* + b;

fix)-a=2%-a.

17.36. a) f{1) = 4; fI-2) =~16; £0) = 0; f[%] - _% :

6) fla) = 4d%; fl—a) = -4d%; i-2a) = -164%; f(5a) =-1004%

B) fla+2)=—4(a+2)% fla-3)=-4a-3)}

Ax = 1) =—4(x ~ 1)’ fix + 6) =—4(x + 6)*;
Dfa)+1=1-4fx)-5=-4>-5;
fx+2)—1=-Ax+2) -1, fx—c)+d=-4Mx—-c)l +d.

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

17.38.a) y € (0; +o0) ; 6) ye[3;, +);

B) y €[0; +00); r) ye@ +o0).

17.39. a) x € (—o0; —3]UI3; +00) ; 6) x€(1;3),

B) x€(-33); r) xef3;6].

17.40. a) x € (~o0; =2)U(2; +00); 6) xe[-2.2];

B) x€[-2;2]; r) x € (=3, -2]U{2; + 00} .
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1741.a) f-1)=2; [16)=2; A1)=2..

0)

8)

NDH=1-1:6l

2)y=0npux=0:

y>0napux e 1-1;00 U (0:6].

3) OyHKiIHA HEAPCPLIBHA.

4) OyHKIMA OrpaHHYCHA ¥ CHU3Y. ¥ CBEPXY.

3

\

Nyuam=0nprx =0. pyays=2npux e { —i v U [1. 61

17.42.
a)f-4)=8. [(0.5) = -é 3v=-3.
6)

4)
nNDy)=1-4:31
Dy=0npnx=0;

y>0npax e {—4:0);vy<0npux e (0;3)
3) dynkuus HenpepuIBHA

3\ OyHKIUHA OrpaHHYCHA W CBEPXy, 4
CHH3Y

5) Yuane =— 3 pH x = 3,

Vuaub = 8 npux=-4

17.43.
a)fi0)=0. /(2)=2 .fid)="2.

B) D} =1-1.4); BN =[-3. 2]
Sflx) Bo3pacraer npu x &l- L4l

17.44,
a)./(_z):s;
A0)=0,
AN=35;
0)x=-1,
x=0;
x=-2,

4

x=2,

17.45.

) -1) =05, 0)=0; f(2)=-2 .
6)x=—2:4;x=0;_x=—4_

=




17.46. N o
a) -2)=-2;

A2)=-2;

f4)=8

6) x==I;

flx) =2 - HeT Takux x;
fix)=45=45;x=3, -+ Y
17.47.: Yyuus Ana bynxuau y = 3x* na [-1; 1] pasno
3, Toectb 4=3.

Viang W QYHKIMU Y = —%xz Ha [-1; 1] paBHo 0, T0 ectb B=0. Tak kak 3>0, T0 4>B.

17.48. Y0 113 hynxumn y = 4x* na [-1; 0] pasno 4, To ecte C = 4.
Yaun AN PyHKUHK y =3 + x Ha [1; + ) paBHO 4, TO ecTh D = 4.
Takkak4 =4, T0C=D.

17.49. yyouy 202 Gynkumuu y = 2x Ha [2 ; 5] paBHo 4, 1o ecth M = 4.

¥ aus JUI8 GYHKIHK y = — 5x* Ha (~o0 ; 0] pasuo 0, To ecTh N=0.

Tak kak 4 >0, To M > N.

17.50. y,ou AN QYHKUMH y = 1,8 na [0 ; +o) paBHo 0, TO ecTth L= 0.
Vo M1 Gyskuan y=—3x + 1 na [-1 ; 0] pasro 1, To ecte K=1.
Takkak 0 <1, T0 L <KX,

17.51. Y06 A3 pynxamn y = — 702x* ua [0; +0) pasuo 0, T0 ecTs P =0.
Vo 18 GynxuHn y = x* na {~2; 1] pasue 0, To ecte 0 = 0.

Takkak 0 = 0, TO P = Q.

17.52, 17.53.

[ 24
8 8

AL B =20 \ :
G)x=-2nx=41) x€(-24). O6)x=2unx=1Lr) x€(~o00;-2)UQ  +x).
17.54. a) 6)

J

-2 x

x€(-21) x &(—o0; —2)Pu(o; +00)
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17.55. a) 6)

Ly y
. of 1/
-3 x
AN N /

L .
x€(0;3) ’ xe[-31)
17.56. a) { —x) = 2(=x) = 2x%; 6) x%) = 2(x?)* = 2x*,
8) x’) = 2(x°)* = 2x; r) A=) =2(=x)* = 2x*.
17.57. a) Aix%) = 1,5x%; 6) A2x%) = 6x%;
B) A% = 1,5x% r) A-2x%) = 6x*,

17.58. a) x?) = - 4(x*)* = - 4x*; 6) A24%) = — 4(2x%)? = - 16x";
B) -3x%) = — 4(=3x%)* = - 36x%; N Ax) = - 4(x') = - 4",
17.59. fx + )=fx +4); (x + 1P = (x + 4% ¥ + 2x + 1 =52 + 8x + 16;

6x=-5,x= —2 =-25.
2

17.60. 4fx + 3) = f(2x) - 24; 4 - 2(x + 3)* = 2(2x)* - 24:
8x2+48x+72=6x7 ~24;48x=-96; x =~ 2.

17.61. f(x-3) = fix+5); —(x-3)2 == (x + 5)%

X —6x+9=x"+10x+25 16x=~16;x=~1. 5

17.62.

a) pe[-10);

0)p=2; 2

B)p=0; 4 .
r pe(0;2). 7 —1_101 3 0x
17.63.

a) A-2)=-2;

A2)=-2;

ﬂz’ 4) = _2;

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

fx) sozpacraer ua [-2; 0];

yOumBacT Ha [-4; ~2]U[0; 2] u nocTosHma Ha [2; 3]. )
17.64. ol

a)ﬂ—2,5) = —6,25
f-0,5)=~1
f(4) He onpeneneno

7(V5-3)=-1
B) D(f)=[-3; 2]
E()=[-%-11U(0;2)

®ynxuus sospactact Ha [—3; —1]U(0; 2) # noctosnna Ha [-1; 0].

wy
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17.65. a) 6)

u
4
by
&
4 4 4 8
_ 2x? +2x2
2 x+1 -0,5x +x*
T x-2
X -
2 9 2 4 & 8 10
v
r)
k!
B)
3x? - 3x? X
- x-1 * ) ' X
. —-;f—gf
. 4 \ ¥~ x+2
1 ? ? _ 1
17.66. a) 6)

6
4
3
2

X
X
65-43-2-11 123456 6-54-3-2-1\1 23456
-2
-3
-4
-5
P

W

-
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k
§ 18. ®ynxuus y =—, ee cBoiicrBa 4 rpaguk
Y

18.1.2)k=1; 6) k=2 s)k=-;,r)x=-3

18.2.
a) Y6uiBaeT Ha (—o; 0) u na (0: +).  6) BospactacT Ha (—o; 0) H Ha (0; +).

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

B) Y6uiBaeT Ha (—o0; 0) v na (0; +o0). r) Bospacraer Ha (—; 0) H Ha (0; +00),

o

AL'.H'\H; W B

Dabon

183. a) 6)

I'paduku GYHKUHH CHMMETPHYHL! OTHOCHTCHBHO OCH Y
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184.a) k>0,
18.5.

LR

1 1
a »:2;_];_;6 =_2; ]; -
)y 530 3

B) Viaum = ];yHBHG. = 4;
r) xe[-2;-1].
18.7.

H

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

0)£<0.
18.6.

1 1
=53 050 x=-1;3; o
a)y 3 0) x 3 3

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

18.8.
y
] r——:f
6)x=-1;
B) x€(=10);

r) y €(—o0;, —NU(0; +0).

189.a)y (1) =—6i§ = 68 — NPHHARNIEKHT;

61y (5) =-6-5-8- = 13%;&]3 — HE MPHHAIVICHHUT,

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

18.10. =— 7—— k=2l y=—. 6)y=—;12=——;k=-—

a)y= y== )y 02 3
a)y~— 19—— k=-76; y——Z—G—. r)y-—-—,8=—k—;k=20,y=
: x 2,5
18.11.a) 1 u2; 6) % n2; B)-2u0; r)ln2

18.12. 2) Yoauns = 1 Vo = 23
B) Vuaum = =2; Yuars = 0,

120

G)YHanm = _4;ynnu6 ="I;
r)yuauu = l;yuau6= 2,



18.13.

9y=2 ny=2x % =2 = ha=- = ly =20 =-2%4=2,=2
X

O)y=-2uy=-5 -2 =-5;x=l;y=-5.
X X

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

r)y¥ i ny=1, i =hx=4y=1
X X
Otser: a) (-1;-2); (1;2); 6) (1; =5); B) (~1; 3); (1; =3); r) (4;1).
: 6)

18.14. a)

Y

2'\

0 \_.
- e
x=1
B)

J

= 0 =

S ,l ‘ —
x=-4
18.15. a)

[ 4

3 -—;
pemenm‘lm:'l'h

y

N\

0 -
-1 x
x=-1;x=4,
r
(34
o, 2
-1 X
x=-1;x=2,
0)
¥y
0] 4 x
x=1
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B) Iy

-3 0
3 x
x==43
18.16.
y
0
a)yrjx= .
18.17. a)
[ ¥4
- .
0./////"
=517
x=1

~\

y=8/x

MNx=4 B)x=—
6)

x=-4,x=1

r)

x=-3, x=~—1|




18.18. a) 0)

-2 |0/} ':1* r‘x

N
|

x=- x=-1

B) y
L r) }C
BT A ﬁo_l -

x=2 x=1
18.19. a)

-3-211123455

Oteer a) 5aa; G), B) HeT pemieHui; r) Iea.
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18.20. 18.21.

Ay [ 34
r 2
-2 -1 J !
140 2 x T —x
-2
ﬁ }
a) x €(—oo0, —2)U(0;2) a) x € (—oo; —DU(; )
6) x€(~2,0U(2 +o0) 6) xc (LU +00)

18.22. ) A1) =4, -2) = -2; f(0,3)=4?0; f[—%]=_24;

6 fca) === fQa=-2; fe =2 fen=-2;

B) f(a+l)=ﬁ{, f(b—3)=-5—§3; f(x-H):x_:-—l; S(x—10)=

x-10"
r) f(a)+l=i+l; f(x)—2=i_2;
a X
LIy et
f(x—2)=+l—;—:2—+|,f(x+]) l__x+l 1&
18.23.0) f-1) =6: A-3) = 2; f[-%]:-lz; ,[_32_12_
6) JGa) =2 f6a) == f(—zx)zi; f[-lxlz_
6
B) fla— 2)='2"‘:; fb+ )“- ; f(x —l)=__._ fxr+2 )__?
r) f(x)=’—4=~-6——4; f(2x)+1=_._:1+1;
X x
6 12
JG-D+2=1—142; 2f(x+3)__1_____T3__1'
18.24. y
2
e
)f-2)=LA-1)=2;A1)=2; 5)x=i1;x=0;x=:l;—%
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18.25.

-

e,
/

4
2) f—4) =~1; f-1) = —4; f(l)=—%; 6)x=—2:x=0; x =21

18.26. yyaus U191 QYHKUHH y = 3 Ha [1;3] paBHo 3, T0 ccTb A =3
x

Voama 118 QyHKIHH ¥ = x° Ha [-1;1] paBHo 0, T0 ecTh B = 0.
Tak kak 3 >0, T0 A> B,

18.27. . y o U8 QyHKUMHE y = 1 na [1;+w) paBuo -1, 1o ectb C = —1
X y

Vouaus 8 DyHKIMHU p = 2x% na [0;1] pasHo 2, To ecTs D =2.
Tak kak =1 <2, 0 C<D.

18.28. y,.us 408 PyHKUHA y = s Ha [1;7] pasro 78, To ecTh P = 78.
x .

Vuans 1A Gynxunn y = — 103x% 5a [-5;4] paeno 0, To ecth Q=0
Tak kax 78 >0, 10 P > Q.

h
18.29.
a) x €[2; 6] :
6) x€(-3;0) 0
B) x€[-6,—3)
r) xe(;1}
_4. 1 14 1.
18.30. a) ) = 6) 4f(x’) PRtk
D43, )=
B)f(x) " 4x r) -f(x’) =
2y =(4) 216 6L _1_x.
18.31.. a) /(x) (x) =7 6)f(x)-%—4,
3
30 (4) 6. 2z _2_x
B)f (x)-(x) f » ) f(x) % 2

125



18.32.
a) 6
}'IP P ‘

n/z ¥ 2 0 4 x

x€{—o0 ~1U(0: D) (E€/-2 VU4 + o0)
833, f(xil)- flx-Nym—m 2 JHx= X )
x+  x-  (xrbx-N

pEE I A AL A

18.34.
3 3 6- 3x+3x+6 3
x+2D+ fQ2-x)= + = 4. =4 f(x*~4).
/< f(2-x) A T v S =4 Jx* -4

, } 2x+6-x-5
1835, f(x+3)=2f(x+3) —=—v K ——F—=9,
4 J( x+3 x+5 (+Nx+5

X+t -
x+3)(x+5)—
18.36.
a)j(—3)=—3./(l)= [, f’
8!‘/_;"") [] 2
713-1)= 733 ‘J_:HI) 30
8) D) =1-3; +00) 2 4
BY) =1-3, 2] -3
Ax) t ua {-3.4];fx) ¥ ua [4; +oi
18.37.a) 6)
6
3
2
£

X
1Al 123456
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AT Y

€5-4-3-2-108 1 2
-2
=3

-5

e N WA T

1234

S5-4-3-2-1ff 123456

§ 19. Kak nocrponts rpaguk ¢yukunn y = flix + I),
€CHH H3BECTeH rpadguk QyHKUAH ¥ = f{x)

19.1. a) 6)
5 5
3 . 3
3/ 2
X 1 X
-6-5-4-3-2-1{‘123456 -5-5.4-3.2-)4:1 123456
N -
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B) r)

- N W

X
123456

X

INFDY N wn

-6—5-4-3-2-Lﬁ123456 6-54-3-2-1

19.2.2) 6)

AR XUK:]

X
123456

X

6)
¥y y
-2 OJr x 0l 1 >
B) r)
[ 34 y
-4 0 x 0 2 x
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B), r)

-1 Ot 4 x

195.2)y=30cH)% 6) y=-——, B) y=vx-2, 0y=p+i.

x-3"
: |
19.6.2) y=~2(-0,5".6) y=;—i—2,s)y=—|x~—4[; £) y=—Jr L5

19.7.
al 6)

Wby

X

654-32-1fl 123456
-2

3

-41

-5

5

B)
3

N WA

X
6-54-3-2-11 123456
-2
-3
44
-5
-61

123456

5-8551



|Jme N2 03 B O N

€-54-3-2-186 123456

6
5
3
2
1

123456 6-54-3-2-

6)

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

[ 0 2
0.‘/—1 R

BospacraeTt Ha {I; +o0) VY6niBact Ha [2; 4 00)
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19.10.
a) 01

4} hv

/ |

M‘h . ol 4 .

-3 ' X /\
-

| /1

Yo6biBaeT Ha (—oo0, -3] . Bospacract na (—x0, 4] .
BO3pacTaer #Ha [-3, +oo0) yOBIBaeT Ha {4, + >0
B)

by

Bospacraet Ha (—o00. —1].
yopiBacT Ha [—1; 400} .

19.11. 2) y = (x = 2% 6) y =-2x + i3}y =30x ~ 2%, 01y = ——;-(x—4)2
19.12.2) y=vx-2, 6)3=yx+3, B y=-x+4. 1 y= +fx+l

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

x-2 x+2
V4. a)y=k-1ll;, Gy=-+2] Byy=—-x—4; 1)y=x-3
19.15.2) 0 2; 6)0u +0. B)0um +oo, r)dul

19.16. ) yyaus = O ipu x = — 4,y == SOpHx =-S5 nmx =-3
6) Vuass = 0 OPH X = — 4; 3,5, — HE CYUECTBYET,
B) Vuaws = 0 TIPH X = — 4: P\, HE CYLIECTBYET;

[} Yiguu = —0 3 Yras =0

19.17. a) Yyauu = - Yoans = 4

0) Vuaum =21 Yuans HE CYIIECTBYET:

B) Yuaus = 4- Veann HE CYIIECTBYET

L) Vo = 1 Vuans W€ CYUIECTBYET

19.18. 2) yuww = 1. Juaus =2 0) Vyauu = ¥ = ‘IE s Vuaus HE CYHICCTBYET

B} Vg HE CYIECTBYET: Va6 = =1 T} Vyaum = —24 Yuans ~1
§* {38



19.19. a)yuam = layuauﬁ =2;

19.20. a) Yuaum =—2; Yuane = —l;
19.21. a) Yoaum = 0; Yuaue = 2;

B) Viaum = 0 Yuaus = HE CYUIECTBYET;
19.22.

a)y=8§;2;0
0)x=0x=2;x=-1,x=3;x=1,

6) Vuauw = 35 Vuaus = HE CYIIECTBYET
G)ymmu = '\/i s Vhaue = 0

6) Viam = 03 Vuang = HE CYILIECTBYET,
) Vau = 35 Voars = 6

B) Bospactact npH x €[l,4+00), y6niBacT npu

xe(—oo;1};
rx=1.

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

6)x=-2;x=-4;x=0,x=2,x=-6;

B) BO3pacTacT npu x €[-2, +oo0,, ybriBacT nmpu

X€(—o0;-2],

rx=-2.
19.24.
ay=-331
6) x= x5 =2
2 2

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

Y ]

M

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

B) BO3pacTaet Ha (—o9; 2)u (2: +00)
Nx=2y=0

132

b
=)

19.26.
4)
S S
iy
—4 5 x

a)y=0y=2,y=3,
6)x=-3,x=—4,x=5.
B) Vuauw— 1} Veans™= 2-
r) xef—4,5)



19.27.

ay=0,)=1Ly=35;

) x=2ummx=0;x=-l;x=-6wmx =4,
B) yOuiBaeT Ha (—oo; —1] :

BO3pacTaeT Ha [—1. + 00} ;

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

19.28. y

O)x=lumx=3;x=2;x=2umx=06, )
B) yOniBaeT Ha (—oo; 2} ; Bo3pacraer Ha [2; +00). 2
0

r) x€ (—oo; 0)U(4; +00) 2
19.29. i

L AT R XK ]

6543-2-10N( 23456

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




n

6)

—
e ——

-6

4

-6

2
6 -4
-4
-6
Oteet 2)3;0; 6) HeT peitcHuit; B) —1;—4, rx0;4.
19.31. a)
L34
-3l 0 a
i
x=-2 .
6ty
B) 4
2
]
el
6 4 2 ¢
-2
-4
-6
1932, a)
¥y

— 12

134
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B) r) o

| T
ORI -3 S
=]

X \0 2: 4 X

S

x=-3 . x=4
19.33.2) f(-l)=—_;-;j(2)=l;ﬁ4)=3,
1934.2) f(-15)=~
0)

B) }'
NbDE)=[-3;2}.
2)y=0mpux=0;y >0 npaxef-3,-1); / .!

y<0npuxe [-1; 0) v (0:2].

*4 A=) =—=12=-1f2)=-22=4

~L5+

6), B} — No 408 6), B).

3) Pazpem npu x =-1.
4) QyHKiHA OrpaHH4CHA CHU3Y W HE

OrpaHHYICHA CBEPXY.
5) Yuaus HE CYIIECTBYET:
Yuanm=—4 npH x = 2.
19.35. a) 0)
6
/ x x
6 -4 2 2 4 6 6 -4 -2 2 4 6
.2 -2
-4
r)
6
4
2
X
10 8 6 4 -2 -2 00 2 4 6 8 10
-2
-4 -4
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6)

r)

10

2

6
4
2
0
-2
-4
-6

19.36
a)
61y

B)

19.37.
a)

-2

2 0

r)

\

t
_2r
-4

-2

-6

-10

2/\810 -10 8 6 4 22

2 0

13¢



19.38.

°( .
N

-

|

B)l
5

1 x -1 jo x
19.39.
a) 6)
Ay y
\\/
[ x
-5 0] I
B) r)
Ay/ \ ¥
S N
2 o x (0 3 x
19.40. 3) yyaum = 0; Yuaws = 3; 6} Yuarm = 13 Yaws = +€¢ ;
B)ynuu = 0; Yuaue = +00; [‘) Yuanm = 0; Yuans = 4.
19.41. ) Vg = 0 Yiaus = 2; 0) Vaurt = 05 Yuans = +00 ¢
B) Yunun = 05 Yraus = +0; T) Yuauw = 0; Yoaus = 6.

19.42. . Vpus Gynxcunu y = ~3(x +4)* na [~5;-3] pasno -3, To ecrp A =-3,
Vo QYHKUHH y = 3 Ha [1;+00) paBHO 3, TO ecTh B =3.

X
Tak kax -3 <3, 70 A<B.
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1943. Y, Pyuxunn y = 5(x + 3)% na [-4;-2] pasno 0, To ecre M = 0.
Yuurs Pyvikunn y=2x +3 Ha [0 ; 1] parno §, To €cTE N =135,
Takkaxk 0 <5, TOoM <N,

1944. y6 dyHkUMH y = —;1—2— Ha (—o0; —3] paBto 1, Toecte K= 1

Yeanw PyHKIAY p =-3x+2 Ha(—oo0; 1] parno -1, To ects L=-1.
Takxak 1 > -1, ToK>L.

1945. Yyuus Dyuxunn y = —(x +5)° na [-6; —4] pasuo 0, 10 ecTo P = 0.
Vi PyRETiun y = ~2(x ~1)% na [0; 2] pasHo 0, 70 ccTb Q = 0.

Tak kax 0 = 0, cnenoparenbto, P = Q.

19.46.
a) 6)
4y [ 33
e - 0
2 0 x
I
x=-2,x=1 HET pemeHni
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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6ty
4
\\x
6 -4f\2 o 2 4
2
-4
-6
Orser: 2)-3; 6)4;8)—4;1) 0
19.48. a)
Ay
\</
0
-3-2 \\ x
x=~
B)

x=2
19.49. 2)

1
—hﬁ—-—i—o—t——.l

N

123 x
;ZL
123 X

r)

6)
y
0 %
—_— ' / e
x=6
r)

x=_
6)
- yl
o \.52 x
x=2 !
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8) r)
y 3
4 \ 1
' e <K
\-l ! * 2111 x
\
\}
= x=-2unx:=1
19.50.
a) 6)
\ h
———b—t .0\/
2 X ——y 1 '2 4;
x=2 x=2
B) r)
0 1
e < >
4.3-2 x -2-10 3
x=4ux=-2 X= -
19.51.a) 0)
y 6y
4 4
2
X X
2 4 6 6 -4 -2 2 4 6
4
-6
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B) r)

6}y 6ty
4 4
2 2

2 a4 6 6 4 -2 0 6
-2
-4
4

Ortser: a) (1;1);(4;4); 6) net pewennif; 8) (0;—1); (~3;-4); r) (1;-4); (4:-1}
19.52.

a) 6)
W%Z/
—0—-0-0—0—0--4-—. e 9 T
| 234 x
x=3x=4 x=0;x=3
B) ' r)
Ly Y
L //
ﬁo'; - X .
4 [ x 3 -1 01 x
[ _ ]
x=0 x==-3;x=-1x=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

Oreer: a) aBa; 6) ABa,
B) I1Ba; T) HET peuIcHuik

19.54.
a)
S
1
i
i
I [}
-2
3 pewreHns
19.5S.
a
Yo
i
i
i
— ol /i ~
1123 x
[}

x€(0.2)U(3,+00)
142

r)

[\*)
/
Mg

6)

2 peuicHug

6)

x€f3;,400).



19.56.

a) f-2,8) = 3,6,

by

fG.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] - 1 kopeHn
p€(0;2) -2 kopas

6)
Ay .
t
[ ]
1
[]
]
1
]
]
1
+ st e
X
] '
1 :
-
———'-— x=+3
y=—"3
) Y
}
“:*‘-—- i
! x
Y S
]
i
i1
ot

--6—,' x==32
24x

"



§ 20. Kax nmocrpouts rpadpuk gynxknun y = fix) +m,
ecan niBecred rpadgux pynkmun y = flix)

20.1.
a) 6)
ofy
4 4
2
X X
6 4 2 0 2 4 6 6 -4 -2 2 4 6
2 -2
-4 -4
6 -6
B r)
8
108y
8
4
6|
y)
A
2 6 4 - 2 4 6
X 2!
4 4 2ﬂ| 2 4 6 4
-2
20.2.
ar 6)
8 .
4
4 2
L3
ﬁZ - B \ 2 4 6
X -
- zﬁ\ﬂ 2 4 6
B)
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20.3.

a)
¥4
0
4: *
B)
y
o 0 —
b
204.
a)
\ I
1y
1 x
B)
y

0
-2

205.2)y=2x"+3;

8) y=vx-2;
20.6.2) y=-0,5¢ - 1;

B) y=—*/;+3;

6\
¥
3/‘
0
X
r)
Ay
1/
.0 + --.:
]
6)
y

6) y=onl;
X
r)y=kK+4.

o)y=4—§:
X
r)y=-pl-2.

uy
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20.7. a) Y6riBaeT Ha [—oo, 0], 6) Y6uiBaer Ha [0; +ow0),
Bo3pactact Ha [0; +oo]. Bo3pacTaeT Ha (~wo, 0].

4 6
2
X
6 -4 -2 2 4 6
-2
-4
-6
B) YOuiBaeT Ha (—oo, 0], r) Youisaet Ha [0; +oo),
Bo3pacrtaet Ha [0; +). Bo3pacraet Ha (—o, 0].
61y 6ly
4 4
2
; T\
6 4 210 2 4 6 6 4 -2/0 2 4
2] -2
4
-6 -6
20.8.
a) 6)

B)
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20.9.

20.10.
a) YOripaeT Ha (~0, 0) 1 Ha (0. +0),

6 4 2 2 4 6
B) YOrisaeT Ha (—0, 0) 1
Ha (0; +oo),
4
2

6)
'Y
I
- 0 —
X
-3
1\
r)
4y
4 \
-1—.-—.—0—0—09-—-0'-.—‘.—.—4—;

6) Boapacraer Ha (—o0. 0) 1 Ha (0; +w).

y

X
2 4 6

1

r) Bospacraer Ha (-0, 0)
H Ha (0; +o0).

% -4 -2

20.11.a) y =2x*+1;6) y=3——;-x2;3) y=-2x2-2;1) y=x2-17.

B orserte x 426 a) nomyiueHa ommnlxa,
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20.12, a) y=l+2;6) y=—-2——3; B) y=2+l;r) y=—-]-—3.
X X X X

2013.2) y=Vx+2; 6) y=—x-2; B y=vx-1; 1) y=3-x.
20.14.2)y=Ix|~4; 6)y=3-}l; B)y=kl+2; rny=-1-uo
20.15. @) Yy == S P X =0, Yppus =3 Mp x ==l v x = 1;

0) Yuaum = =35 IPH X = 0, Y,iau6 HE CYIUECTBYET;

B) Yuam == MpH X =0, y,6 =3 NpH x = -2;

) Vo =—3 Npd X = 0, ,....6 HE CYIMECTBYET.

20.16. @) Yyau=—1 MPH X = 2, Yyups = 0 MpH x =1;

6) Yuana = —4 TPH X = —1, Y6 HE CYILECTBYET;

B) Yugum> Yuaug — HE CYIIECTBYET;

I) Vuauu HE CYIIECTBYET, Vyaus = —1 MPH X = 2,

20.17. a) Yo = 1 ipB X = %1, Y006 = 4 1ipH X =0;

6) Yuauu HE CYIIECTBYCT, Yyaus = 4 nip x = 0;

B) Yuauu HE CYWIECTBYET, Vyuuus = 4 npu x = 0;

M) Yoauw=11pBX =~1, Vs =4 pa x = 0.

20.18. 2) Yyauu= 0 MpH X = 1, Yyo16 = -§- TpH x =3;

6) Yuame= 0 TPH X = 1, Y, HE CYWCCTRYCT;
B) Yvases HE CYLICCTBYET, Vyays = 2 TIpH x = —1;
r)yuaum= 1,25 npux = —4’yuau6 = 1’5 TpH X =2,

20.19.2)-1u0; 6)0u +oo;

B)0ul; r)-lu +o0.

20.20.a)0u 1; 6)2u0; -
B)-210; ry)-2u-1.

20.21. ) Yo = —2; Yuuaus = 25

6) Yuasu = =3 Vuans = HE CYILECTBYET;
B) Yhanm = -4; Yhau6 = HC CymeCTB)’CT;
F) Yuaun = =45 Yiaws = 1.

20.22.2) 0,1; 6)-1;2; 8) 0,2;
I) Yugu = HE CYLUECTBYCT, Yiaus = 2.
20.23. . >

a)y=-15y=-2,y=0
6) x=12;x=0; x=%4

B) Vi, = —2 0
ry<0npu x€(-2;2)

y>0npH x € (—o00; —2)U(2; +0) o)
20.24.

a)y=0;y=9y=8

6)x=0, x=%2; x=43

B) Yuans. = 9

r)y>0npr x&(-3;3)

y<0npu x € (—o0;, —3)U(3; +0) ‘3’ k
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Ny>dnpu x€f0;4),
y<Onpux>4

20.26.
ay=-Ly=0,y=3
Ox=0x=1;x=4
8) [-1; +00)
NDy<0upu x€[0;1)
y>0npux>1

20.27.

a)y=1y=0,y=6
Ox=—4x=-2;x=-1

B)y <0 npu x€(-2.0)

y>0npn x€(~o00; ~2)U(0, +)
Ny=2x=0

20.28.

a)y=-l;y=-6;y=-4
G)x=-2;x==3; x=-1

B)y >0 mpu x€(-2;0)

y<0nmpu x€(—o0; —2)U(0, +2)
)x=0y=-3

20.29.

a)y=-Ly=Ly=2

6) x=144; x==1;

Y =2 - HET TAKUX X
B)y<Onpu xc(-11);
y>0npu x € (—oo; —1)U(1; 00)
r)yuauu =-1

20.30.

y=-Ly=3y=2

0)x=0; x=%3; x==§
B)y>0npu x€(-33);
y<0npu x€(—o0,—HU(3; +00)
r) Vi, HE CYIHECTBYCT

-1

e
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2031. 2)

(]

.
'

N o
[ 8]

*

2 0
-2

5 -4

Otger: -1.
20.32. a)

B)

o

x=4
150

ny

OreeT: 1, 4.

Oreger: 1, -3.

v
N

HeT pemeHnui



20.33.

6

VAP 1 5

f(~115)="(—5) +2=—z, 3
J)==(1f +2=1, f(4)=4; - !
6) 65431l 123456

B)x=0;x2; x=*1;x=-2. ::Zﬂ

20.34.
a) f(-1)==3(-1)}+2=-1,
| 1y 2
f(a‘)— 3(3] +2—]-3—. f(3)—|,
6) '
B)
1) D(yy=[-13]

2) .}'=0l1pnx=:l:J§—; ¥>0 mpu xE(-JZ;J-z:]U(M);
3 343
y<U mpm xe[—l;—é)b’(— %;l:l

3) Paspeis mpux =1

4) QyHKUUS OFPAHHYCHA H CBEPXY H CHH3Y
5) Veaun= =1 TPH X = 11, Y,iqu5 HE CYIUECTBYET.
20.35.

Yuans PYHKUHHA Y =§--2 na [1;3], pasuo 1, Te. A=1;
x

Yuans PyHKuMH y =1-x wua [-4;3], paBHo -2, T.e. B=-2.
Tk 1>-2,ToA>B.

20.36. Yyaus DyHxumu y =--2-—I Ha (~oo;-1}, pasno 1, Te. K=1:
x

Vuaus PYHKIHY y = (.7:—4)2 Ha [3;5], pasno 0, .. L=0.
Tx.1>0,t0K>L.

20.37.
a) Oreer: (1;1), (-1;1); 6) Oreer: (1;3);
1
8
2 6
Y1/ X 4
% -4 -2 ) 2 4 6 zl k
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B) Orser: (0;3); r) et (—4; -1);

6fy ly
4
2
x I :
6 -4 2[d \2 4 6 etz 2 4§
2 2
-4 -4 /
-6 -6f
20.38.
a) 6)
6 14
~;\ kx — 5
6 4 2 2 4 6 b >
1 1 x
OreeT: et peeHul x=1
B) r)

[ 34

HET peLUcHU#M

|

20.39.
a) f(-2)=1,

-4 5
f(0)=-05.02+3=3, f(4)____3_; 4

2

0) 2
) 6-5-4-3-2-1f 12345¢

1) D(y)=[-44]

2) y20 y>0 npu xe[-4;4]

3) Paspuis mpu x =2

4) Oynxuus OrpaHUYEHA H CBEPXY H CHU3Y
S)ynauu HC CYWIECTBYCT, YVyaus = 3 npux = 0.
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20.40.

a)I-5) =2, A1) = 0; f[§+1]=

SR

B) D() =[-3; 3}, E(N = [-15 2]
20.41.
a) 0)
¥ v
TT—.0 N Ao
PR x __—’_/i L
20.42.
a) 0)
y
|
4
N
"'-2/—1 2N / -2\
xe[-12] x€[-2;2]
§ 21, Kak nocrpouth rpadgurt dyHkuuu y = fix + 1) + m,
ecNH H3BecTeH rpaduk GpyHKnuHU y = f{x)
21.1.
a) 0)
6 6
4
2
6 4 -2 2 4 6 6 4 2 0
2 2
4 4

*—\o/‘
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213. :
a) 0)

2
—
6 4 - 2/ 4 6 6 4 -2
4 .
-4 -4

B)
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214.
a)

B)

215.a)y=2,5(x+3)* - 4;

B) y=vx+1+2,

21.6.8) y = ——;—(x—-2)2 +3.

B) .V="W‘+4*2 ¥
217,

a)
6 -4

4
B)

I
q

6)
y
4
o] 1
x
r)
y
+ \/;1 ot >
4
= e 1
6) y —5+
rNy=k-3/+1.
6)y=—i""‘2s
x—1

ry)y=—x-6/+3.

6)
6
4
2
X
-6 4 2 2 4 6
«2
4
r)
x
-4 .2 2 6 8
-2
)
-6f
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10

10 -8 6 -4 -2 ol 2
2

[ %

-10

21.9.
a)

6)

6ly
2

-10

r)

B)

0)

-4

-6
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B) r)
8
4
i K /
x 4
2 o 2 4 6 8 10 2
— ]
-4 8 6 4 - 2 4
-6 -2
-8t -4
21.11.
a) 6)
y 4y
3 /
/]
0 . MEPNENINEN ) B 4
----- __i =ttt ; \_3/ ;
44
B) r) .
Y y
3
—U 2 0
i x N # 2 x
|
21.12.2) y=-2(x+2)*+2; 6) y=(x-3)*-5;
B) y=-3(x-4)*+9; r) y=-;—(x+3)2—3.
1 3
21.13.3) y=——+2; 6) y=—-+2;
x~-1 x+3
1 2
=1 _3; = 1.
B) ¥ x—4 0= x+2
21.14.0) y=x+1-1; 6)y=4-x-2|
B) y=—Vx—1+2; Ny=pkx+3+1.
21.15.a) 3,5; 6) Yuaun = 3; Viaus HE CYILECTBYET;
B) 3,5; T) Ynanm = 33 Yuaus —HE CYIIECTBYET.
21.16.3) -2, 0; 6) Vuaun HE CYLIECTBYET; YVuaws = 0;
B)-2,5; -2; 1) Yoauw = —6: Yuaug HE CYLUECTBYET
21.17.a)-3,-1; 6) Yuaum H Yiang HE CYHIECTBYIOT;
B) Yuaus = 2; Ywaus HE CYIIECTBYET;

r)yuunu = \[5- _3 N

Yuaus HE CYLIECTBYET.
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21.18.

ax=1x=9;

3y>0mpu xe(l:5); 4
y<0npr x€(-o0; NU(S. +o0)
6) y€[3: +o0] - yossaer

y €(—00,3] - Bo3pacTacT

B) Yiaws = 4
Nx=3

21.19.
a)y=0npux=4, \
y>0npH xe(-2:4) ‘

y<0npH x € (—o0, ~2)U(4, +00) 0\ .
6) x € (—00;, —=2)U(-2; +00) T -k
B)x=-2

x==2;y=-1

21.20,

a) [-1,+00)

6) [-2,+00)

B)(0;-1)n(3;0)

r)y>0npux>3,

y<Onpu xe[-1;3)

21.21.

a)J’mu =-3

0) yOuiBaeT Ha (—o0, 2] ; BO3pacraer Ha [2; +oc)
B)y=0mpux=-1ux=§

¥>0 npu x € (—o0; ~NU(S; +00)
y<Onpn xe(-1;5)

1) E()=[-3;+00)

2122,

a) Yumg =5

6) youtBaeT Ha [2; 4+-00) . BO3pACTACT HA
(—o0,-2]

B)y=0mpux=-7THx=3

y>0npu x€(-7:.3)

pos
<

y<0mnpH x €(—o0. —TH)UGB; +0) /7 3\ *
1) E(y)=(—00;5] 1 34

&
21.23. .
a) pe(—1,4] 0/
6)p=-4up=-I M M-
B) pe(—4-1) N
np<-—4 - 4
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21.23.

21.24.2) f(=2) =0, f(-1)=0,
£(0,25)=-2,5,
6)

n)x=—3;x=—2,x=—1;x=—5,x=0 3
2
1) D(y)=R. TN ! X
6-54-3-]- 123456
2) =0 npn x=~1 wnu x=-2 . .
y>0 npu xe (—o0; -2) -3
y<O0 npu xe (-2; ~1) (~1; +o0). 5
3) Paspris npu x =-1. 6

4) ®ynknus orpaHu4eHa cBEpXY, Heorpauuqeua CHH3Y.
5) Yuauw, Vesaus HE CYLECTBYET

21.25,

a) 6)

A4 —4/

T

21.26.2) y=x2+2x+3= (x+1) +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
22 2
4

O
=Y

159



B) y=x>+6x+10=(x+3) +1; r) y=x?-14x+51=(x-7)*+2.

4 4 -2 .2 4 6 20 2 4 6 8 10
-2 -2
-4 -4
-6 -6

2127.2) y=x*-10x+24 = (x-5)* ~1;6) y=x*+8x+T=(x+4)’-9;

2
& \ i
10 8\6 4 2 2
-2
X 4
2 0 2 &~NA 8 10
2 -

b

4 -8
-6} -10
B)y=x2—4x=(x—2]2—4; r) y=12—6x_+5=(x-3)2—4

ER

4 /

X
% 4 2 2 6 6 4 2 U6
-4 -4

2128,
a)y=274x+5=20x~1)+3; 6) y=-3x*+6x-1=-3(x-1)"+2;
¥y oty
4
2
X
6 4 -2 4 6
0L 1 X
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B) y=—4x* +8x-10=4(x-1)’ -6, 1) y=242-8x+6=2(x-2)" -2

6 4 2 4 6 4
X
% 4 2 2] 4 6
ERVA
4
-6
21.29,
y
3
¥
o
i x

§ 22. ®yuxnuna y = a’ + bx + ¢,
ee cBoiicTBa M rpaduk

22.1. a); B) - KBaJpaTH4HbIC QyHKUMY.

22.8)a=T.b=-3,c=-2, 6) a=%;b=0;c=l,
B)a=8,b=-2;c=0; r)a=——3-;b=—2-,c=—l-
10 5 T

22.3.0) 2x*—x+4, 6) —x +7x;  B) 9 -3x-1, 1) x*+35
22.4. a) BBEpX; 0) BHU3; B) BHU3; T') BBEPX,

b1 b1
225.a =z 6 = e =
) ¥=-52°7 ) ¥ ==3.773
b 6 b ’
B) y=——=——, ) pm——=
) y P 7 r) y 5a

22.6.8) x= L -Ly(-1=-5;
2a

6) xr=mme=Lyi=1,=5,
2a

B) x=-i=l,y(%)z_%;

b
M x=——=Lyl)=-1.
. ) . 1,3 .
Orser a) (-1;-5), 6) (-1;5), B) (E'VJ' ) (1;-1)

6-8551



221

a) 6)
6 Ay
X
6 4 2 0 2 4 6
A 2
*
6 4 2 o 2 4 6
-2 -6
-4
-6

B)

4
)
22.8.
a)y=x"+6x
| A
-4 -2 2 4 8
-2
-4
-8
-10
B)y=x'— 6x
y
{ | . ¢
-4 -2 2 4 8
-2
4 x
8 -6 -2 2 4
6 -2



6)

22.9.a)

-6 -4

-8

B)

22.10.

2ty

0
2
-4

0)

8)

6*



22.11.

a)

6)

i

N4

i)

6)

N/

2 O

-4

-6

-2
-4
-6

hS 4

N

-6-4-2%246
1

r)

2 0

6 -
B)

-2
:r
€

-6-4-2(1246
2

_20|\7/4 6

-2

5 4

X




22.13. y=x*-6x+c, 10
ymu= ll
b

Y e =y(__)=y(3/=c_9 ,
2a

2 Q o

c=10

%]
»”

6 4 -2

22.14,
y=-xt+dx+c,

Vians= 25

b
YHaer""}'(“'—')=y(2/=C+4, 6 -4 -2
2a

wa@:’oo
D

c=-2

4
N&

(=]

N

22.15.

a)-3,1; 6) Yuauw = =3 Yuans = HE CYLISCTBYET,
B) —1; 69; 1) Ve = 35 Vuaup = HE CYLIECTBYCT
22.16, a) > B) Vrasm ™ 3: Yuau6 ™ 4

6) Vuauu HC CYWIECTBYCT; Vuans = 4;

1) Yeana= V1, Yians = 15 Yaaws = 3

22.17.

a) —r)— 11,1 _

22.18, Y
y=(x+2)2-9

a)y=-8;y=-5y=0
O)x=-3pmmx=-1;
x=-<4uanx=0;
x=-5umx=1
B)ynwm =-9

r) ! (~o00; ~2]

X

T na [~2; +00)

A)y>0uapu x €(—o0, —5)J(, +00)
y<0npu xe(-51) .
22.19. : 6
y=-20*-2)+6=-2((x-1)> = 1) +6=8-2(x— 11
a)y=-10,y=6;y=0
O)x=4mmmx=-2;x=0wmx=2;x=-1 umx=3
B) Vi, = 8

r) yOuBaeT npH [8; +o00) , BO3pACTAET OPH {—0o0; 8] 1L B
A)y>0npu x€(=13),y <0 npn x € (—o0,-1NJ(3, +00)

-




22.20. a) Bo3pacTacT npu x 2 2, y6rrsaer npu x <2, 6) Bospacraer Ha R
B) y6uiBaeT Ha R , r) sospacraer npu X < (0, yOrsaer npr x>0
22.21. a) Bo3pacTacT npu x > —3, yGrisaer npu x < -3,
©6) Bospactact npu x <1,5, yOuBacT npn x> 1,5
B) BO3pacTacT npH 1, yOrrsaer npu 1,
r) BO3pacTacT NpHu x > —2 , yOuiBaeT npu x < -2
22.22.2)(1;0), (5;0);  6)(6;0),(-2,0), B)(-3;0),(-1;0), r)(1.0);(7,0)
22.23. a), B) /1Ba, 0), r) Tpa
2224.3) 1 <x<35; 6) x<2,x>4, B)x<l,x>5;, r)0<x<6
22.25.a) x<-3, x2-1,6) ~4<x<0.B)-3<x<-Lir) x<4. x>0
22.26. a) —r) /1Ba
22.27. a) fx) = 2x" - 5x + 3, Ax*) = 2(x%)° - 5(x’)+3 2%~ 5x°+ 3,
6) /(x)=-x*+2x— 4
f=x-1)= —-(—x—-l)2+2(~x—l)—4—-—x —2x-)-2%-2-4=-x-4x-7
22.28.3) y=x2+4x+C, A0;2}, y70j=0+4 0+C=C=2,C =2
6)(0=C=4,C=4
22.29. a) y=ax?+4x+5, M(-10;0); y(-107=100a~40+5=100a~35=0
a=———0 35.

100
6) y=ax’+4x-8, N(4;0), 4)=16a+16-8=16a+8=0, a=—%

22.30.a) y=x* +bx+4 OcCh CHMMETPHH. X=1, x=-;b—=——=),b=—2
a

6) y=2x2+bx-3 Ochb cHMMETpHH: x= 4, x---—=—-Z—=—4 b=16
223Ly=x'—4x+5=(x-2)*+ 1

Ecnu xix; €(3,12) M X, < X5 0 =(x—2) +1<{x; ~ 2 +] =y, , No3rOM)
Pyniuus y =¥ - 4x + 5 sBnseTca Bo3pacTAIOMEN RA NpoMexyTke (3, 12).

2232 y=x'+6x-7=(x+3)’-16

Ecnu xx; €(~8;,-5) nxi1<x3

y=(x+37-16>(x +3) =16 =y, nosromy Qymaums y = X + 6x - 7
ABJIACTCA yﬁmajomeﬁ Ha ApoMexyTKe (—8; —5)

22.33. ) A2) < A2,0137); 6) fl ] fl

8) /(1,999) > A2): r) 149.7) > 149,69).
22.34. 2) f-2,43) <f1-3); 6) 1-59,9) > A-60);

) f(—%)q(-s), 1) A-0.99) > AL,1).
2235.0) f(V2)> 761, 6) A-12,473) > A~12,472);
B) £~ < f(—5); r) £(V2)< 1(+3)
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22.36.2) f(2x)=20x>+6x-2; 6) flx—1)=5x% ~10x~5+3x -3-2 = 5x* ~7x,
B) (X )=5x5+3x-2; r) 2/(3x)=90x2 +18x-4

223%.) fi-x)=-2x>-x-4,

6) fx+5)=-22-20x—-50+x+5-4 = -2x2 —(9x-49 ;

B) f(-x%)=-2x*-x*-4;

r) 3f(2x)=-24x%+6x—12.

2238, fix-1)=f(x+1); 2x*-4x+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 —12% -9+ 8x+12—3= 4% +16x—16+16x-32 12,
~4x=32x-60 ; 36x=60; x=§. ”'

22.40.
a) HeT peweHUil; 0) asa;

X

6 4 . 2 4 \6
2
-4

B) ABa, r) HeT pelueHuil

V7

6 4

2241. 2242,

_20

1R



22.44.

Sy
P
vy 1
Re4
“

2245 22.46.
[ 34
7
1.}'
4
e\ x -//o
100 1 5 -t]12 x
22.47.3) 6)y=-x>+6x-3=6-(x-3)
4y
i
[ 34

> 4

z/ R
g 0/235

xe(-L0OUE2) x€(0: UGBS

22.48. ) =ax’ =(a+6)x+9 ; X=2 — 0Cb CHMMETPHH; x=—%=9—2+7§=2; a=2
22.49. y =x* + 6x+C . Koopa®HaThl BEPIIKHBL: X = --2% = —g =-3
y(=3)=9-18+C=C-9; (-3)*+(C-9)=25; 9+C*-18C+81=25;
C?-18C+65=0; C=5 mwm C=13.

2250. y=x*+bx+C A(1;-2)~ Bepmmuna napabonm ; x=-5-;———i—l.
b=-2; y~-)=l+b+c=1-2+c=-2;¢c=-1



2251, y=ax® + bx +¢ A(1;-2) — Bepiunua napa6onst ; B(0;2);
b

y0)=a-0+b-0+c=c=2;c=2; x=——2—-=l; b=-2a:
a

W-1)=a+b+c=-2;c—a=-2;2-a=-2;, a=4; b=-2a=-8.
Otser:a=4;b=-8;c=2. ‘
2252 y=x*+bx+c; y0)=c=8; y(3)=9+3b+8=—-1;b=-6.
2253, y=xt+bxtc; yW1)=1+b+c=6 b+c=5;
y-1)=1-b+c=-2;c-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(0)=c=-9; c=-9;
(- =4a-26-9=32a-b=6; y(-D=a-b6-9=0b-a=-9;
a=-3; b=-9+a=-12.

Otser: y=-3x2-12x-9.

2255, y=ax®+bx+c; A(23); B(O;1); C(3;2); 3/0:=c=1 c=1;
) =4a+2b+1=32a+b=1; y(3)=9%a~3b+1=2,
33a+b)=HQa+b)+a)=1; l+a=%; a=—§; b=1-2a=—}.

2

Orser: y=—§x +-Z-x+l.

§ 23. I'paduueckee penseHue KBaAPATHLIX YPaBHEHMIT

238.2)3x% - 6x+ 11 =3(x—1)2+8>0mpu xcR;
6) ¥ ~3x+5=(x-1,5+2,75>0npu xcR;
B) X’ +2x+4=(x+1F+3>0mpu xR

4
r 2x245x4+9= 2(x+l,25)2+?7> 0 mpu x€ R

23.9. 1) Ilycts AnuHa npsMOYroisHHKa pasHa b (cM);

Torna mHpnHa pasHa (b - 2) (cM). H3 ycirogua 3anasam  anowmalsb
mpsMoyronsiuKa pasta: b(b —2) = 8 (cM?);

2) b(b—2)=8, b*-26-8=0, (b-1)*=9, b—1=13 . b=4 wm b=-2

3) T.x. anvHA cCTh BCIMYHHA HE OTPHUATENbHAA, TO b= —2 (CM) HE 110JAX0IU1T
T.e. xnnua pasna 4 (cM), a wupuna pasxa (4 —2) =2 (cm),

Ortpert: 4 (cM); 2 (cm).

23.10. Ilycts a ¥ b — cTopoHL! paMOyrosisiika. Umcem:

{2a+2b=l4 {b= T—a

ab=12 a(T—a)=12
a(1-a)=12;, Ta—-a*=12; a-Ta+12=0; \a—3,5)2=%;
a——3,5=:|:—;-;a=3mma=4; b=4wumb=3.

Oreer: 3 au; 4 au,
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23.11. 1) IlycTe OaWH M3 KATETOB paBeH y (cM), Toraa Apyroit paseH (¥ + 1) (cM).
Tx runorenysa pasua 5 oM, 10 y> +(y+1)°> =5%;

2 Y -y?42p+1=25, 27 +2y-24=0,

Y -3-12=0, y=3 wm y=-4;

3 ) -4 (cM) — He peumIcHHME 3amayM, T.K. MIMHAa €CTh BEJIHUMHA HE
OTpHIlATC/ILHAA, T.C. OIBH KaTeT paBeH 3 (cM), a Apyro# pascH 3 + 1=4 (eM).

Oreer 3 (cm), 4 (cm).
23.12. 1 cnoco®.

a x*-6x~8=0, (x-3)° =1, x-3=+1. x=4 wm x=2:
6 x-2x-8=0, (x+1)°=9, x+1=13, x=2 wiH x=-4;
B x ~2x~8=0, (x—1)*=9, x-1=43, x=4 wm x=-2:
X +~6x+8=0, (x+3)2 =1, x+3=21, x=-2 nm x=-4.
2 cnoco®
a X2-6x<8=0, (X*-2x)—(4x-8)=0, x(x-2)-Hx-2)=0,
Ix—4Yx-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+H=0, x=2 wm x=-4;
B x“~2x-8=0, (xX*+2x)=(4x+8)=0, x(x+2)~4x+2)=0,
x~-4x+2)=0, x=4 w x=-2.
x-6x+8=0, (X2 +2x)+(4x+8)=0, x(x+2) +Hx+2)=0,
x~4)x+2)=0, x=-2 wm x=-4.
23 13. a nsa, 0) oaHH; B) Ba; I') HET KOPHEH.

23 14 a nsa. 0) oaMH; B) HET KOPHEH; ) 1Ba.
23.15 3anaaum p Tak, yroGEI npsAMas y=p NPOXOAHAA Yepe3 BEPLIMHY Napabobl

;.-=x‘~—2x+1,x=——2%=1,y(1)=1-—2+1=0, p=0.

23.16. 3anaqum p Tak, 4roOwt mpamas y = p HE mnepecekana napaGoxy
i=x"~2x+3, x=—-il-:—1-=—l, y—h=1-2+3=2, p<2,

23.17 3apaaum p Tak, 4ToGbl RpAMas y=p nepecexana napabony y = x° -4x+4
B ABYX TOUKaXx, x=-7b‘;=2, y2)=0, p>0.
23.18.D=16-4(-6-p)=40-4p20,p2-10

23.19 x?+6x+8=p. Onpesenum 3HaucHue QyHKUMH y=x’+6x+8 B

sepumiic napabonel. x = —z—ba- =-3, y(-3)=-1.

4 ypasHEHHE HE UMceT kopHeld npu p < -1,
0 ypaBHEHHME MMEET OIMH KOPEHb NpH p=—1;
B YPaBHCHHC MMCET 1Ba KOPHA NipH p > —1.

i



23.20. x - WIMpHHA YyIaCTKA, Y — €70 JJIHHA

2x+2y =20

xy =24

y=10-x;  x(10-x)=24; Z-10x+24=0; (x-5)7=1;
x—5=%l; x=4;y=6. Otser: 4 M; 5 M.

23.21. 1) IlycTs oauH KareT paBeH x (CM), TOTAA Apyroit pasew (x — 4) (cM).

IMnomane TpeyroaLHUKa paBHa -;:x( x—4)=16(cM?);

P %x(x—4)=l6. X o4x=32, ¥ —4x-32=0, x, =8 x,=—4;

3) Tk x> 0,710 x; =—4 (CM)~ HE PEILCHHC 3ada4H,

Karetsl paBHbl 8 (cM) ¥ (8 — 4) =4 (cM). OtBet’ 8 (cM); 4 (cMm).

23.22. 1) [TycTb opuMH U3 KAaTETOB paBeH y (M), TO OPYroi KareT paseH (¥ —1) (M)
¥ THIOTEHY3a paBHa (y + 1) (M).

flo reopeme Mudparopa y? +(y -2 =(y+1)?,

Dyteyt =2y l=yt o2y, y-4)=0, y=0, y=4

3) Tx. y > 0. ro y=4 T.0. kareTel TpeyYroabHHKa paBHB! 4(M)
(4 - 1)=3(M) u rUNOTCHY3a paBHa (¥ + 1) = § (cM). O1BeT 4(M); 3(M); S(M).
23.23. 1) fTycrs uncnurens ApoGu pascil p, Toraa 3HaMcHarenb paser (pi2) M
P~ 215

2)p(p+2)=15, p*+2p-15=0. p=3, p=-5.

‘3) T.x. B OOBIKHOBEHHON NpOOW YMCAHTSNAL MEHLINE 3HAMEHaTeNd, To p=3 »
@ + 2) = 5 1 HckoMas 1pobb -:— Otser %

23.24. v KM/9 — CKOpPOCTEL NiciuexoAa. Toraa uMeeM,

Z+ 2 =1; w:n Sy+4 =92y

v ov+2 vit+2v

V-3v-4=0 w-15°=625  v-15=%25, v=4kmm
Oteet: 4 kM/u,

JloMamHsAsA KOHTPOJLHAA paboTa Ne 3
Bapuant 1
1. l'padmrn GyHKuHH CHMMETPHIHLI OTHOCHTENBHO ocH X.

1. Oymama y = —x? orpaHugeHa cbepxy. DyHKUMA ) = x* OrpaHUYCHa CHUTY.
s'ymu = lsyuln6= 3.



4. 5. y=x’+6s+2=(x+3)72-7

by y
\0 / s
- S 1
X ) .;
s
A
— 9,2 S 1 4 8. 1 4 8 4 1
6. fix)=2x". g(x)=—, f(2x")y=8x"; 2g < |=2=-=8x", 1e. f(2x")=2g -
x x 1 X
5
6!
4
2
4 6
Orser; (—1;-2). y
8

a) {-3) nc onpeacnecuo

6)f0)=2;/9)=5

8) D(f)=[-2;+0o0) [}
E(f)=[0; +o0) 211
9. ®yukums dospacraer 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=10.8) 10— p> 0; p < 10,
Bapnanr 2

1. l'paduxu GyHKIMIE CHMMETPHYIBI OTHOCHTCABHO OCH Y.

ny

%)
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2. Dyukuns y = —x* orpaHnucHa ceepxy. ODyHKUHA y = x> OrpaHA4EHa CHH3Y

3. y=—2-— na [-5;-2];
x+1

y__,=—% OPpH X ==5; Yy =—2 TPpH x=-2,

.....

6. fix) =222, g(x) =i, f@2x*y=8x
X

1 4 I
2g| — |=2—=8x% 1e. 2“=2(——
g(x,,) T =8 Te f(2x")=2g x“J

1.

AN
x=2
8.
a) (-3)=0;f(1)=1

f9) uc onpenencrHo

B) D(f)=(—00;4]

E(f) =11 +00) 2 i

A

9. ®yukuns ybpiBaer npu NN
x€(—o0, ~-NU(-1;+00).

V34 x

10. X+ 6x—-2=p, ¥ ~6x+2=p; (x-3V-T=p; (x=3P=p+7.

a)pt+7<0;p<-7,0)p+7=0;p=-T7;B)p+7>0,p=~T.
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T'aasa 4. KBAAPATHBIE YPABHEHHSA

§ 24. OcHeBHBIC IOHATHSA

24.1.a) x> + 3x+ 1 =0 sBasercs;

6) 5x° — x* + 4 =  1e ABNAETCA, T.K. NPUCYTCTBYET ClIaraeMoe S5x°;
B)2x° + 3x — 7 =0 smnsercs;-

)X’ ~ x — 6 = 0 He ABJAETCA, T.K. NPUCYTCTBYET CIAraeMoe x
24.2.2)4X +5x- 1=0a=4,b=5,c=-1,

6) 157 =0,15x*+0-x+0=0a=15,b=0,c=0;

B) 17-x—x=0,--x+17=0,a=-1,b=-1,¢c=17,
V}8-9x=0,-9x*+0 -x+8=0,a=-9,b=0,c=8.

243.2) 7+ 12x-5=0a=7,b=12,¢=-5;

6)——x2+—3-—0 —lx2+0x+—3—-0, a=~—l, b=0 c=—3—,
3 14 3 14 3 14
B gx2—-1-x—-§-:0 a=z, b=——l. c=—i;
5 7 12 5 7 12

v A -+ 16=0a=—-4,b==-T,c=16.

24.4.2) 3x + 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 + 35 =6,
6 13x=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,
2+ 13x-20=14+2x, 2x* + 11x=34=0a=2, b= 11,c =-34;

1432 —4)+(2x—1)3-20)=8, 1 +6x— 12+ 6x—3 - 4x* + 2r =8,
A+ Mx=22=0, 2 - Tx+11=0,a=2,b=-7,c=1}.

24.5.3) 2(x + 6)(x — 6) + 3(x + 6) = x* ~ 5x, 2(x* = 36) + 3x + 18 = x* — 5x,

22 -T2 +3x+18-x>+5x=0,x*+8x—54=0,a=1, h =8, c =—54;
6)25-x*+2(x—5)=4(x—5), X -25+4(x-5)-2(x—-5)=0,
¥-25+2(x-5) =0, -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.

)X —49-3(x+7)=2(x-T), x* ~49 —3x-21-2x + 14 = (.
¥-5x-56=0.a=1,b=-5, c=-56.

247.2)8x° +5x+1=0; 6)-12x* + 3x = 0:
B X +4=0; r9x-2x+3=0.
248.2)x* —x=0; 6) -g—xz —3%;&1%: 0:
B16x" +3,5=0; | v --,—7_,;x2 +4§x»_4§= 0.

249 ajx’—4x+ 35 = 0 — IpPUBEACHHOE YPABHEHUE;

61-15% +4x -2 =0, x* —%x+—l§ =0 - MPUBEACHHOE YPABHCHHE!
" B)12-x*+3x=0, x - 3x — 12 = 0 — IPUBEACHHOE YPUBHENUE;
1 18— 9x +x%=( — npUBEACHHOE YpaBHEHHE,
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24.10. a) -x% + 31x - 6 =0, x* - 31x + 6 = 0 — NpUBEACHHOE ypaBHEHME;

——xtt==0, =x*=-—=0, x*-—=0 — npuBeREHHOE YPABHEHHE,
0 -3+ =% 3* 14~ VPHBGICHHOCYP
B) ~2zx2-—ix—4l=0, -2—lx2+2x+4—9=0, x2+2-—g—x-l;19-vi=0.
8 4 12 8 4 12 421 12 21

2.2 14
x +7x +—9— = () — NpHBEACHHOC YPaBHEHKE;
r) x* - 7x + 16 = 0 — DpHBeIeHHOE YPaBHEHHE.
24.11. a) x* + 14x - 23 =0 — noJmoe ypasHeHHe;

6) 16x*-9=0 — nenonnoe ypasHenue, 16x°=9, x* =%, Xq= :t‘/% ) X = i% ;

B) = + x = 0 — HemoNHOe ypaBHenue, x> —x =0, x(x—~ 1)=0,%,=0x, = I;
Nx+§- 9¢* = 0 - moJIHoE YPaBHEHHE.

24.12. a) 35 - 12x = 0 — HenonHOE ypabHeHwe, x> —4x =0, x(x —4)=0,x,=0,x,= 4,
6)x2 + 2x = () — HenoJHOe ypaBHeHue, x(x +2) =0, x; =0 x, =-2;

B) —2x* + 14 = 0 — genonHoE YpaBHCHHE, - 14=0.x2=-7=0,

£=7, %= +J7 : 1) 3 - x* + x = 0 —noNHOE ypaBHeHHe.

24.13. a) Hanpumep, x* + x +2=0;  6) Hanpumep, 22> +x + 2 =0;

8) Harpiwep, x* + 2 =0; r) Hanpmwep, 2x* +x = 0.

24.04.2)x° 4x+3=0,32-4-3+3=9-12+3=-3+3=0,3HaunTx=3 -
KOpEHE ITOr0 YpaBHEHUS,

)2 +x-3=0,2 (-1 +(-N-3=2-49 -7-3=88# 0, sHauur x = -7 -
HE SBIACTCA KOPHEM;

B) 2x* - 3x - 65 =0, 2(-5)* - 3(-5) - 65 = 50 + 15 - 65 = 0, 3nauur x = -5 —~
KOpEHE YPABHERNS,

NX-2x+6=0,62~-2 61+6=36-12+6 =230 0, 3qa4uT x = 6 — He
SBIACTCA KOPHEM.

24.15.2) 35 - 75=0,32 =75, ¥ =25, x5 = V25, X, = £5;

)2+ Mx =0, +Tx=0,x(x +t )=0,x,=0x,=-T7;

B) 0,55~ 72=0,0,5* =72, x* = 144, x, =1/144 , 5, ,=112:

)32 -18x=0,x—6x=0,xx—6)=0,x, =0, x,= 6.

24.16.3) x> + 5x =0, x(x + 5) =0, x; = 0 xp =~5;

9 9 9 1
2% -9x=0, X’ ~=x=0, ( ——)=0, =0, Xp=== 4
0) 9x x zx x| x 5 b Xy =43
B) X —12x =0, x(x — 12) =0, x;= 0, x, = 12;
r)3x2+5x=0,x’+%x=0-, x(x+§)=0,x-.=0, xz=—-1~§-.

24.17.8) %" +8x=0,x* - 8x=0,x(x - 8)=0,x, =0, x, = §;
6)3x-x*=0,-3x=0,xx~3)=0,x=0x,=3,

B +7x=0,-Tx=0,x(x-7)=0,x,=0x=7

r) 195 —x =0,x" - 19 = 0,x(x - 19)=0,x, = 0,5, = 19.

) - 64 =0, =64, 5, =+/64,x, =18 1) ¥ - 10=0;x* = 10; x=410



24.19. 2) -2*+50=0; 2% =50; X = 25; x = 5 6)-5x*+45=0; 5x*=45; ¥*=9; x = +3

B 32 +4=0, 3% =4; x* = i; x== 2 r‘)—9xz+l3=0; 9x*=13; x! = —l-:i x= iﬁ.
3 Ny 9’ 3

24.20.2) 3 +7=0,3x% =-7, ¥ = —% , HeT KOpHCH;  6) 6% =0, ¥ = 0, x = 0;

B 42 +17=0,4x1=-17, x% = —1—47~, HET KopHeii; N15x=0,x=0,x=0,

2421 3) (x-2)(x+4)=0,x, =2, x, = -4;

O +3,5)x-T*+9=0,x+35=0mmmx~7=0 wmx’+9=0,
¥ =-3,5, x, =7, x> = -9 — ucr kopueii, Orer; -3,5; 7;
B)ix+28)x+13)=0,x,=-28,x,=-1,3;

r) (x—l)(x—l)(xzﬂ):O, x-l=0 un x—-1=0 wmxt+1=0,
3 5 3 5

'\lzg xzz—;— x* = ~I'~ niet xopHeit. OTBe'r'«g-' %
2423.2)4x° - 3x+ T=2C +x + 7, 26 — 4x = 0, ¥ — 2 = 0, x(x~2)=0, x,=0, x,=_:

6 (2 + 3)3x + 1) = 11x +30, 6 + 9x + 20 + 3 = 1 1x + 30, 652 - 27 =0,

12'%=0,I =4,5, I|_1=iv4.5 H

B -2+3xt=x2-2x+1,2x=0,x*=0,x=0;
D) (5x-2(x+3)=13(x+2), 5x* - 2x + 15x — 6 = 13x + 26, 5x* =32,

x2=6'2‘, X =3% 6"2'.
5 ' u 5

24.22. a) (x + 6)* =0: x = —6; 6) (2x-7)12=0; x=-;-
B x-8)=0;x=8; r‘)(3x+5)2=0;x=~§-.
2424.0) 28 @ bx =3 = 0x=0,x(x-9)=0, %, =0, x;=9;

6)’ +—_o 3 -3+ =0,3x-x= ox-—~0

: 1
X = =O,X|=0, X2='I';
U3 3

xt-x x'4x

6 3
x* -4 x?-1

5 3

24.25. ITycte x — neppo¢ HaTYPANLHOC YHCO, Toraa (x + 1) — Bropoe 4HcAo,

x+x + 1) — npousseneune aucesn uwin 2x. CocTaBuM ypaBHEHUE:

X+ ) =2, +x=2, 0 x=0,x(x=1)=0,x,=0,x,=1,

x = () ~ HE YIOBNCTEBOPACT YCIOBHIO, T.K. ( — HE HaTYPANLHOE YHCHO.

HMmeem: 1 - nepsoc uncno, 1 + 1 =2 - propoe yucno. Orser: 1 m 2,

17

=0, xx-2x-2x=0, ' = 3x =0, x(x +3) =0, x, =0, x,=-3;

=-1,3x - 12-5x3+ 5 =—15, 26 =8, x* =4, x; , = £2.



24.26. Mycts x — nepBoe YUCHo, 'roma (x + 1) — BTOpOE 4MCIHO,

x(x + 1) — ux mpomssencHue win 1,5x7, YpaBHcHHe
x(x+l)—15,l:POxz+x-—l 5x%, 05:;2 ~x=0,xt -2 =0, x(x - 2) =0,
x, =0, x; =2, x =0 — He yIOBJAECTBOPACT YCIOBHIO 3aJa%H.

Hmeem: 2 — neppoe 1ucno, 2 + 1 =3 — propoe uucno. Oreer: 2 u 3.
24.27. TycTte: x C — HEM3BECTHOE BpeMA,

5x cM — npoiiieT nepBasg TOUKa 3a 3TO BpeMs,

12x cm - MpoiieT BTopas 3a 310 BPCMA.

Kpazpar paccToAHHA MEKAY HHUMH BLIMUCIHM MO TEOpEME
[Mudaropa:

(5x)* + (12x)* wm 527,

Ypaeuenue: (5x)” + (12%)* = 527, 25x% + 144x° = 522, 169x* = 522, 13%* = 52,

x2= (%) ,x2=16, X127 14, x = —4 — HC YAOBJETBOPACT YCIOBHIO.

3nauuT, uckomoe Bpems 4 c. Oreer: 4 €.

24.28. Ilyctb x cM —~ CTOpOHA KBaJpaTa, Toraa X cM? = mnowane KBaJpara HIH
(59 + 85) cM”. Ypasnenue:

¥=59+95 x*=144,x = +12, x =12 — ue YAORJIETBOPACT YCHOBHUIO. SHATHT,
12 cm - cropona kBanpara. Otset: 12 cM.

24.29. Ilycts x cM — CTOpPOHA KBaJpara, TorAa X cM® = muomans KBaxpara, (
x* - 12) cM® — nnowaak kpyra wiv 36 cM>,

Vpasuenne: x* ~ 12 =36, x* = 48, x, =+J48, x2=14/3, x=-4V3 — ne

YAOBJCTBOPACT YCAOBHIO, 3HAYHT 43 - cTopoHa Kpaapara. OTBeT: 43 oM.
24.30. v xm/a — ckopocTh TeueHus. Toraa:

36 24 36(15-v)+24(15+v)

+ =4; =4,

v+i5 15-v 225-v
900 — 125v =900 — 4v*; 4V’ - 12v =0; 4v(v-3)=0; v=3 km/u. OtBeT: 3 KM/4.
24.31. YpaBHEeHHE ABJACTCA HEMOJIHBIM, cciv b =0 nam ¢ =0,
)6’ +(p—- Ix+2-4p =0, :
b=p-1=0,p=1, c=2-4p=0,2=4p,p=0,5;

npup =167 +2-41=0,67+2-4=0,65=2, ‘22';" fia =

1
Ji’
up=0,5:6x>-05c=0 xz—--—l—x=0 x- x——l- =0,x,=0, x --—l—'
PHp = SEER X IR 12 T
6)(p-207+3x+p=0,c=p=0;
npup=0:—2xz+3x=0,2xz—3x=0,x2—1,5x=0,x(x—1,5)=0,x,=0,x2=I,S;
B3I -(2p+3x+2+p=0,
=—(2p+3)=0,c=2+p=0,
p=-15; p=-2

npup=-15:3x+0,5=0, ¥ = —% » HCT KOpHel;

npnp=—2:3xz+x=0. x2+-§-=0, x(x+%)=0,x,=0, x2=—%;
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) (6-py2+(2p+6)x+12)=0,(6-p)*+ (2p + 6)x+ 12-2p +6) =0,
=2p+6=0,p=-3; c=12-2p+6)=0,p=-3;

npup=-3:9x"=0,x=0,x=0,

24.32.(2p -3+ 3p— 6 +p?—-9=0

a)a=2p-3=1,2p=4,p=2;

6) ypaBHEeHUE ABSETCA HEMPUBEACHHEIM, ccu 2p—-3 2 1, T.e.p# 2.

YPaBHEHHE SBAACTCA HEMOJHBM, eciin b =3p - 6 =0, T.c.

p=2umic=p*-9=0,p2=9.p., = 3. UmeeM p, , = £3;

8) YpaBHEHHE ABJISETCS HEMONMHbim SCIM p =2 WIH p =13,

YpasueHue aBAACTCSE NPUBEAEHHbIM ¢CITH p = 2. OTCIOAA BUAHO, YTO p =2

r) YpaBHEHME SABNACTCA TMHEHHwm. LW 2p -3 =0, p= 1,5,

24.33. a) Ecim ypam-teuucxz-v pa - ¢ - () AMEET KOPCHb X = 6, TO:

6+6p+24=0,36+6p+2a<u 10:

6) AHQIOMHYHO TTYHKTY a) TIoJIyuaem

2177+ 17p+68=0,2-17+p-~ 2 - 0. p——38
B)7*+Tp-35=0,T+p-5=0.p--2,

r)3.92+9p-54=0.3 9+p-6=0,p=-21.

24.34. a) Ecaw ypasHense x° — 8x + p = 0 umeer xopeiib X = 4, T0.

42-38 4+p=0,p=16;

6) AHANOrHYHO MYHKTY a) nony4vaem: 4 - 0°—24 .0+ p=0,p=0:

B) 107+ 15 - 10 + p =0, p = -250; r) 6:(=5)*-30-5+p=0, p=0.

24.35.a)x2—8x+15=0,xz—2-x-4+42—l=0.(x—4)2—-l=0,

x=-4-Dx-4+1)=0,(x-5x-3)=0,x, =5, xz 3,

6)x"- 12x+20=0,x> -2x6+ 6 - 16 =0, (x—6)* - 16 = 0

(x-6-4)(x- 6+4)—0 (x-10)ix-2)=0, x|—10 x3=12;

B)x —4x+3=0,x*—2x2+22-1=0,(x -2 ~-1=0

(x-—2—l)(x—2+l)=0,(x—3)(x—l)=0,x1=3,x2=l,

Dx*+6x+8=0,x*+2x3+3*-1=0,x+3)} -1=0,

+3I-Dx+3+D=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-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=05,

B+ +14=0.+Tx+ 2+ 14=0,xx +7) + 2tx + TV =0,

(x+7)(x+2)=0,x|=—7,x2=-2;

04 ~4x-3=0,(2x) - 221+ 1722 =0, (2x - 1) =22 =0,

x-1-2Y2x-1+2)=0,(Xx~-3)(x + 1} =0,x, = 1,5, x5, =-0,5.

24.37.8) &’ + 6a=3d" —a, 2 - Ta= 0.a2a-71=0,4,=0,8,=3,5;

6)5a - 12=a"~4,40"=8,a8*=2, a, =+V2 ;

B) 3@ +2a=4d*-5a,8~Ta=0,a(a-7)=0,a,=0,a,=7,

1 7a —a=4a"+9a,6a*~10a=0,3a*-5a=0,a(3a—5)=0,a,=0, az—l-s.
2438, 8) (3x— 1)2x—2) = (x — 4)%, 6% ~ 2 — 6x + 2 =x*— Bx + 16, 5x* = 14,
32=2§'=2,8, X"2=im;
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6) 22—+ 1) =30-5,2% -2 -2~ 1=3x -5 4x* =4, 8= 1,x,, =zl
B) (3x —4)2 —(5x + 2)(2x + 8) =0, 9x> = 24x + 16— 10x? — 4x —40x — 16 =0,
—x* - 68x =0, x(x + 68) =0, x, =0, x, =—68;

r)6x’ —(x+2)* =44 —x), 65 —x* — dx— 4 =16 - 4x, 5x2=20,x"=4, x =42,

2439.2) 222252 o)+ B =(x-3)x +2),
x-3 x+3

X -2x+3x-6= x—3x+2x 6, x=-x2x=0,x=0;
6) x22 x+2_,1 3_ 3((x=2)"+(x+2)2)=10(x>~4),
x+2 x-2
3(x2 4x+4+x2+4x+4)—10xz 40, 6x2 + 24 = 10x* - 40, x> = 16, x =14

x-3 x+3 ~0. X2 3_x+ ,(x 32 =(x+3),
x+3 x-3 x+3 x-3

X—6x+9=x"+6x+9,12x=0,x=0;

p 22 25 s ok 12— )2=5(ZX~I)(’x+ h
2x-1 2x+1

A+ Ax+H 1 +H4x"—Ax+ 120525, 12:%=T7, x = +J—‘

§ 25. ®opmy.ibl KopHeli KBAAPATHLIX YPaBHeHH{H

251a)x +5x-6= Oa 1,b=5,c=—6,D=5b—4ac=25+4-6=49;
6)x2—13x+2 0,a=1,b=-13,c=2, D=b*—4ac=1,69-42=-631;
B)x —Tx-4=0,a=1,b=-T,c=-4, D=5~ 4ac=49+ 16 = 65;

P -24x+1=0,a=1,b= 2 c—-l D=p"—4ac=5,76 -4=1,76,
25.2, a)3x +2x-1=0,a=3b=2,c=-1,D=p*~4dac=4+43=16;
6)-x"+4x+3=0,a=-1,b=4,¢c=3,D=b"-4ac=16+43=28;

B)4x’ ~5x~4=0,a=4,b=~5,c=-4, D=b*-4dac =25 + 444 = 89;
r-2x2+5x+3=0,a=-2,b=5,c=3, D=5 —4ac =25 +4-2-3 =49,
25.3.a) x* — 8x—84 =0, D =64 + 4.84 > 0, 3HauwT, YPaBHEHHE UMEET 2 KODHSA;
6) 36x>— 12x + 1 =0, D = 144 — 436 = 0, 3HAUUT, YPABHCHHE UMEET | KOPEHE;
B) X ~22x —23 =0, D =227+ 4.23 > 0, 3Ha4uT, ypasHeHUE HMEET 2 KOPHS;
r) 16x* - 8x + 1 =0, D = 64 ~ 4.16 = 0, 3HAYMT, ypaBHCHHE UMEET | KODEHb.
254.2)x*+3x-24=0, D=9 +4-24 > 0, 3HayuT, YPaBHCHHE HMEET 2 KOPHSA;
6)xX—16x+64=0,D=256-464=0, 3HAYUT, YpaBHEHHE umeeT | KopeHb;
B)x2—2x+5=0,D=4—4~5<0, 3HAYUT, YPABHEHHE HE HMEET KOpHEii;

) x%+ 6x+9=0, D =36 — 49 =0, 3HaUnT, ypaBHECHHE UMECT | KOPEHb.
255.a)x"~Sx+6 =0, D=25~-4.6 =1 >0, 3Hayu,

~b+JD _5+1 -b-JD 5-1
x,——-———3, Xy = =2 =2;
2a 2 2a 2
6)x*—2x—15=0, D=4+ 415 = 64 >0, 3Haumr,
-b+D 248 _=b-JyD 2-3
XE——— =i =5, =-3;
2a 2 2a 2

s)£+6x+s=0,u=36~4-8=4>0,3uaqm,
~b+fD  -6+2 ~b-D —6-2

X = = =-2, X; = = =4,
2a 2 2a 2
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x*-3x-18=0, D =9+4.18 =81 > 0, 3Hauur

_=b+JD _3+9 . _-b-VD _3-9_

a 2a —T— - F2 = 2a _T_

25.6.a) (x +21)*=0; x=-21

6)x* +8x+7=0, D=64~4.7=36> 0, 3uauur,
-8+6 _ -8-6

xn= ==1, xp= =-7;
T2 R

B)x2—34x+289=0, D =1156 -4-289 = 0, 3Hauwur, .x=§21=l7;

X ~3.

r)x2+4.x—5=0;D=16-—4'(—5)=36; .xu=—42i6 s X1 =—5:x =1L

257.a)2x* +3x+1=0,D=9—42 =1 > (, 3Hau4MuT,

x|=-34+1=_0’5, 5y =301

=-1;

6)3x>—3x+4=0, D=9-4.3.4 <0, 3HaunT, HET KOpHei;
B) Sx* —8x+3 =0, D=64-4.53 =4 >0, snauur,

x‘=§+—2= R x2=§_—2=0,6;
10 10
r) 14X + 5x— 1=0; D =25 - 4(-14) =81, x,, ='5”; x‘=-l-; x, =1
Y] 7 2
25.8. a)4x2+10_x~0=0, 2% +5x —3=0, D=25+4.23 = 49 > 0 3uauur,
-5+7 1 -5-7
===, p=——=3)
4 2 4
6) 25x2+ 10x + 1 =0, D = 100 — 4-25 = 0, 3na4ur, x=—5%=—0.2,
8) 3x%-8x + 5=0, D= 64— 4-3-5 =4 > , 3HauHT, x.=§%3=1§, x2=8'72

r) 45> +x+67=0, D=1- 4467 <0, 3HA4HT, HET KOPHEiA.
25.9. a) 3x*> + 32x + 80 =0, D = 1024 ~ 4.3.80 = 64 > 0, 3HaduT,
-32+8 -32-8 20 2
xn= = =—6—;
6 6 3 3
6) 100x% — 160x + 63 = 0, D =25600 — 4-100-63 = 400 > 0, 3uauur,
160+ 20 160-20
©w= =07, X, =
200
B) Sx% +26x - 24 =0, D =676 + 4-5-24 = 1156 > 0, 3uasur,

—26+34=0, ’ x2=-26—34 =6

=0,7;

0=

r)ax* - 12x+9=0, D = 144 - 4.4.9 = 0, 3HauuT, x='—82-~_~1,5.

=l;

-519

2510.a2) - Sx+ 14=0;xX* + 5x— 14 = 0; D =25 - 4(~14) = 81; x, =——

X = 2; Xg = -7.
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-218
6) 3 ~2x+5=0,3F+2x-5=0; D=4 - 43-(=5) = 64; %=

X, =--§—;x;== 1.
B) X7+ 26x— 25 = 0; x — 26x + 25 = 0;
D-26"-425=576; x; =252 < 1,x,=25.
: 2
r)-5x2-9x+2=0;5x +9x - 2=0;
D=81+45(2)=121; x, =‘9$” (X =-2; xz%,
28511 a) x* =2x + 48, x* ~ 2x — 48 =0, D = 4 + 4-48 = 196 > 0, 3uauur,
_2+14 _2-14

X 2 =0, X ‘—6;

6) 6x* +Tx=5,6x* +Tx~5=0, D = 49 + 4-6.5 = 169 > 0, 3uauur,
“7+13 ~7-13 2

X = 20,5,XZ= ="l_,

12 12 3

B) x> =4x+96, x> —4x~96 =0, D = 16 + 4.96 = 400 > 0, 3HauwuT,
4420 4-20

X = =12, x = =-8;

Nt -2=3x2%"-3x-2=0,D=9 + 422 =25 > 0, 35a4wuT,

25.12.2) -x* =5x - 36; 5+ 5x =36 = 0;
_=5%13
D=25-4(-36)=169; %25 " ;x=-9%x,=4.

6)-3x"+8=2x; 327 +2x-8=0,
D=4-43(-8)=100; x, =“2:l° Lx =2 x, =§.
B) 25 = -26x—x*; x> +26x+25=0;
D=676-425=576; x,, = '262* 2 =255, =1,
r)—5x" = 9x - 80; 5x*> + 9x - 80 = 0;

D=81-4-5-80) = 1681; x,, = '9;‘“ cx =50 =32

25.13.2) x> + Tx +2 =0, D =49 — 4.2 = 41 > 0, 3HauwuT, xx,z=_7i2m :
6) 2x* +3x~1=0,D=9+4.2=17 >0, 3Hauur, x,,,=‘3't4‘/ﬁ;
B)x*~5x +3=0,D=25-43=13 >0, 3uauur, xm:si;/ii;
r)5x*—x-1=0,D=1+45=21> 0, 3uawmr, x, = ltl‘({ﬁ

181



25.14.2)x* + 2x—7=0, D=4+ 4.7 = 32> 0, 3524uT,
—2:&2\/3_2 _ —2124J5=_1i2ﬁ;
6) 2 —4x~1=0, D=16 +4.2 = 24 > 0, 3naunT,
4:v24 4126 2+46

4 4 2 7

X2 =

X2 =

) #6430, D=36-43 = 24> 0, suauur, x, = OEV2E _ 626 _ o o

2 2
P 5% — 10z +1=0; D =100 - 4-5 = 80; ‘03;4\/_ St:\/_
25.15.a)2x2+10x+12—0 P +5x+6=0,
D=25-46=1; xlz:"‘sf'l;xl'-—:i X;=-2.
612

6)~3x2+ 18x—24 = 0; * — 6x + 8 =0; D =36 - 4-8 = 4; PRy =TSN =2 =4

8) 6~ 1860 = 0; 5 ~ 3x— 10 =0; D=9 —4:(-10)=49; x,, =—3§—7:x.=—2;x2=:

r)—4x‘—l6x.+84=0;x2+4x 21=0:

D=16+421=100; x, =220 . 1 = 7.5,=3
25.16.a)o,ﬁx’+o,&x—7,8=o,6x2+8x—78=0,3x2+4x-39=0.
D=16+4.3.39 = 484 > 0, anauur, x = 22 -2 U

PR L S S
6)0,25x* —x + 1=0,25x ~ 100x + 100 =0, x* - 4x + 4 =0,

D =16 —-4-4 =, 3qauur. x=§—=2:

B) 0,2 — 10x + 125 =0, 2x* — 100x + 1250 = 0, x* — 50x + 625 = 0,

D =2500 - 4-625 = 0, 3nassr, x=§29-=25,

B e Ty 3 0 lax-15=0;
5T 752

14126 3 5

D=196+4815=676; 5, =— = x5 =-7. 5 ="

£) 0,2x% — 10x + 125 = 0;x% — 50x + 625 = 0; (x — 25)* = 03 x = 25.
25.17.a) %x’+x+%=0;4xz+ 12x+3=0;

-12£4J6 _ -3:V6

D=144-434=96=166; x,, =

8 2

6)%1 ~x+1=0; X ~dx+4=0;{(x= 20 =0; x=2.
B) ¥ +3x— 11=o D=9- 4(1) 15; 13—*i'—-5-;

2 2 2
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r)xhi-z»x-—_o;lzx’-s;;—-z—o,

D=25-4124-2)=128; x,, = 5;:‘;;:,:-%;;2%.

25.18.a) 6x(2x + 1) =5x+ 1, 126 + 6x-5x -1 =0, 12x" tx - 1 =0,
D=1+412=49> 0, 3naaur, x = =025, x, ==L '247=-%;
6) 2x(x— 8)=-x— 18, 2x* - 16x +x + 18 =0, 2x*—~ 15x + 18 =0,
D=225-42-18=81>0, 3naunr, x = 226, 5 =122 15;

8)8x(1 + 2x) =1, 16X + 8x + 1 =0, D = 64 — 416 = 0, 3iauu, x—3—§-=~0,25;
Dx(x—5)=1-4x,x*-5x-1+4x=0,x>—x- 1=0,D=1+4=5>0, 3n24nT,

1£45
X2 = 2 N
25.19. a) (x~2)*=3x-8,x —4x +4-3x+8§=0, x> - Tx + 12 =0,

D=49-4.12= 1> 0, 3nauur, x,=_7_2ﬂ_4 ,,2=25!_3

) (Bx—1)x+3)+1=x(1+6x),3x —x+9x-3+ 1 -x—6x2=0,
3xt 4+ Ix-2=0,3x*~Tx+2=0,D=49-43.2=25 >0, 3HauuT,

7+5 7-5 1
X = -27 Xy ===
6 6 3
B) 5(x +2)* =—6x — 44, 5x* + 20x + 20 + 6x + 44 =0, 5x* + 26x + 64 =0,

D=676 - 4564<0 3HA4YMT, HET KOpHEH;
DE+H2x-D=x3x+11), 2% + 8x—x—-4=3x+ 11x,x* + dx + 4 =0,

=16 - 4-4 =0, 3HauuT x=—%=—2.

25.20, VpasHenue uMeet 1 kopens, ecny D =0:
A’ -px+9=0,D=p*-49=p*-36,p°~36=0,p* =36,p,, =16
4

6) x> +3px+p=0,D=9p"~4p, 9" -4p=0,pOp -4 =0,p; =0, py=—;

9
B) 2 +px+16=0,D=p>~4.16,p> - 64=0,p*= 64, p, , = 18;
NX-2px+3p=0,D=4p*-43p,p*-3p=0, p(p-3)=0, p;=0, p, = 3.
25213 - px=2=0,D=p +432=p*+ 4,
pz + 24 > 0 ans moGoro p, 3Hauut, D > 0 ans moboro p, 3HAYAT, YPABHEHUS
UMeeT NPH JH000M p 2 KOpHA, YTO H TPEOOBATOCH HOKA3ATh.
25.22, [ aran:
TlycTb X — HCKOMOE HATYPRTBHOE YHCII0, TORZA X* ~ €r0 KBA/pAT MK X + 56,
Vpapuenne: x> = x + 56.

ILoran: x> - x-56 =0, D=1+ 4-56 =225, x, 115

=8,x2=—7.

111 3Taw: x; = —7 — HE YIOBNCTBOPSET YCIOBUIO 3aNAUU.
Tak ut0 uckomoe uucino 8. Orser: 8,
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25.23. 1 sram;_Ilycte x CM — LUHMpWiaA npnmoymnbﬁnka, (x+5) cM - anuHa
NPAMOYTONILHUKA, Toraa X(¥+5) cM* — ero nuiowaxs umm 84 cv,
Ypasuenne: x(x + 5)=84.

5419

[Laran:  + 5%~ 84 =0, D=25 + 484 =361, 5 =—2 =7, 5, = =3-19,

2
I sran; x, =—12 <0 — He yROBNETBOPAET YCIOBHIO 3aKa4H. Tak 9To

-12.

7 cM — IBUpHHA NIPAMOYTOILHHKA, 7 + 5 = 12 (cM) — JyTMHA NPAMOYTOILHHKA
Orser: 7cM 1 12 cM.

25.24. ] oram: ITycts x — nepBoe 4Hcno, (x + 2) — Bropoe wucino, x(x + 2) — ux
npousseaeHue wm 120,

Ypaenenue: x(x + 2) =120.

I oran: P+2x— 120 =0, D=4+ 4-120 =484, x = “2’2'22 =10, 5, =222 _ 1.

III oranm: 10 — nmepsoe uucno, 10 + 2 = 12 — Bropoe 4ucno, Wi —12 — ncpsoe
4nciho; —12 + 2 = -0 — Bropoe uHco.
Ortser: 10 v 12 win —12 1 -10.

25.25. I gran; Ilycth x M — RAHHA ncpBOro karera, (x + 31) M — anuHa Broporo
1
Katcra, Toraa Ex(x +31) M* — nomans TpcyronsHuka w180 M2,

Y paBHeHHE: -;-x(x +31)=180.
I oran: x?+ 31x — 360 =¢,

D =961+ 4-360 = 2401, xl=—3l+49_ _-31-49

—9, Xy = =-40.

I oran: x, = -40 <0 — He ydoBnerBopAeT YCa0BHI0. Tak yro

9 M — AJIHHA NiepBoro karera, 9 + 31 = 40 (M) — nymHa BTOpOTrO.

OtBer: IMu 40 M.

25.26. ] aram: [ycts x oM — Anuna AB, B E C
TornaAD=xcMmu

AH=(x-3) cM. Toraa

x(x — 3) cM* = mioimnazs ABEH unu 70 cm?,

VYpasuenne: x(x — 3) = 70. X X
I oran: x*~3x - 70 =0, D =9 + 4.70 = 289,

x,=3+l7=10,x2=3_17=—7.

I osran: x5 ==7<0 - He yH@oBiaeTBOpseT A x-3 H 3 D

ycnosuio 3aaayu. Tak uro 10 cM — manuHa AB, T.e. AepBonaYaNLHEIA pasmep
" IHcTa. Orsert: 10 cMm.

25.27, I aram; ITycTs x — nepBoe HaTYpaILHOE YHCHO0, Toraa x + 1 — Bropoe 4ucio,
x+x+1=2+1—nx cymma, x(x + 1) — ux nponssencuue win 2x + t + 271
Vpasuenue: x(x + 1) =2x + 1 + 271.

Il stam x* +x = 2x —272 =0, x*=x~272=0, D= 1 + 4272 = 1089,

14334, x2=%§-=-16.

X

184



III sTan: x, =~16 <0 — ne yaoBnersopset yciosuio. Tak yro

17 — nepBoe uucno, 17 + 1 = 18 — Bropoe uucno. Oreet: 17 n 18.

25.28. [ aran. [Iycts x — nepBo¢ HaTypalbHOE YHCHO, X + | — BTOpOC YHCnO.
x*+ (x + 1) — cymma ksanparos wmu 1201,

Ypasrenue: ¥ + (x + 1)2= 1201

L oran: x*+ (x+ 1= 1201, 2+ 8 + 2x + 1 = 1201, 2x*+ 2x~ 1200 =0
£+x-600=0,D=1+600-4=2401

B L RPN b S

Il oran: x* =25 — He yAOBNETBOPSCT YCIOBHIO, TOF/A 24 — MEPBOE HUCIO, 25 —
BTOPOC YHENO.

PasHOCTb KBAJIPATOB ITHX HHCEN: 252~ 247 = (25 — 24)(25 + 24) = 49.

Orser: 49.

25.29. | sran: ITycTh x — nepBoe HaTYPaNLHOC HHCIIO, TOFAA X + 1 — BTOpOE uHco,
x+ 2 —Tpethe uncno, x> + (x + 1) + (x + 2)* — cymma ux kpaapatoB i 1589
YpaBHeHu€E: 2+ (+ 1)+ (x+2)F = 1589.

[oram: x>+ x>+ 2x+ 1 + x> + 4x + 4 - 1589 = 0, 3x* + 6x — 1584 =0,

-2+46 ~2-46

¥ +2x-528=0,D=4+4.528=2116, x = 5 =22, x,= =-24

Il sram: x; = ~24 < 0 — He YOBJIETBOPRET YCNOBUIO 3aia4M. Tak 4To

22 - nepBoe 4Kcno, 22 + 1 =23 — propoe 4HcIO0, 22 + 2 = 24 — TpeThe YHCIIO.
_Oreer: 22, 23, 24, ‘

25.30. [ atan: Ilycte x cM — runoTeHy3a, Tora (x — 32) cM — nepBoHi Karer,
{(x — 9) cM ~ BrOpoOfi Karct. Ucnosesys Teopemy Iudaropa, momywaem
ypasHenue: X2 = (x — 32)” + (x ~ 9)%

Il oran: x* = x> — 64x + 1024 +x° — 18x + 81, x>~ 82x + 1105 =0,

D=6724-41105=2304, , _82+48 ., = 82-48 .,
2 2

II stan: x, =17 — He YAOBJIETBOPAEM YCNOBMIO 3aiayH, T.K. JTHHA TIEPBOro

Karera B 3ToM cayyae pasHa 17-32 <0, Tak uro 65 cM — runoreHysa,

65 - 32 =33 (cm) — nepeei Kkaret, 65 — 9 = 56 (cM) — Bropoii karer.
Orser: 33, 56 u 65 cM.

25.31. IlycTe x cM — runoTeKy3a TpeyroibHuka. Torna umeem:
-8+ (x—4) =2 —16x+64 +x* - 8x+ 16 =x% x* - 24x + 80 = 0;

D =576 -480=256; x,, = 24;'6 i3 =4;x,=20.

X HE NIOIXOJHT, TaK kak x> 8. Oreer: 20 oM.
26.32. 5 + (x + 1) =x(x + 1) + 307; X +x7+2x+1 =x2 + x + 307; x* + x - 306 = 0;

D=1+4306=1225; xu=——l—;£-5- :x=17.  Oreer: 17 18.

2533, (x +x+ 12 =2 Hx + 1) + 840;
47 +4x+1=2"+2x+841; 22 + 2x— 840 =0; x> + x — 420 = 0;

D=1-4(420)= 1681; x, =221 x =20,
Orser; 20 n 21.
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25.35. | aran. Ilycts x — npeanomaracMerif MpOLCHT cnmxenm CTOMMOCTH
MHKCEpa. Te 38 TICPBRIK MecAll IicHA MuUKcepa ctaHet 2500 2500

100°
Toraa (x+10)% — NPOLEHT CHIKCHHA CTOHMOCTH 3a BTOpPO# MeCALL

33 ABa MECALA CTOUMOCTD MHKOCP& CHU3BHUTCA HA
2500—"-+(2500 -2500—"-)3‘—*—'9 pyGneit.
100 100, 100

CTOMMOCTD MHKCEPA CTAHET PaBHA

2500-2500—"—-( 2500—2500i)“'°
100 100, 100

umu 1800 pyGacit.

x+10

=1800,
100

v  2500-2500->——{ 25002 L)
PaBHCHHE 100 (500 500100

11 sran: 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 Mp= '90: 170
I yran; x=180% — He MOXOHUT, T.K. CTOHMOCTb MHKCEPA HE MOXET CTATH MCHBIIIE

0, Torna 10% — npeanonaraemsIil MPOLICHT CHUXEHHS CTOMMOCTH MHKCEpa.

Orger 10%.

25.36.2) x* + Wix+4=0.D=18-44=2,

R AL N PR, S R TR

6) 4 +4\3x+1=0, D=48 - 4-4 =32,

43132 _ 4342 _ B2
8 8 2

B) x*-34/5-20=0;
D=95+420=125; x,= 3‘/_*5"_ =5 x =45

r 4x2—2~.ﬁx+l=0.D=28—4-4= 12,
21412 _20T+2y3 _JT+V3

8 8 4
2537.2) 2x— D2+ D+x(x-1)=2x(x+ 1), 4" - 1 + x* ~x - 26 ~ 2x =0,
3% -3x-1=0,D=9+43=21, x|2=3*;m;
6)(x+1)2-x(Tx+5)=4, 9> +6x+1-Tx>-5x~4=0,2%* +x~3=0.

D=1+432=25, x =283, 5 =0 5,

B)3x - D)3x + 1) —2x(1 +4x) =2, 9x* - 1 - 2x - &* + 2 =0, x* - 2x + 1 =0,
x-1P=0,x-1=0,x=1;

r)(2x+l)2+2 2- 60, 67 + 42 +4x + 1 =0, 10x2 + 4x + 1 =0,

D =16-4-10 <0, 3HaYMT, HET KOPHEIA.

X2 =

12 =
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x*-x _ 2x+4

25.38. ) LS5 —6x=6x+12: 55~ 11x—-12=0;

119

D=121-45(12)=361; x, = % =-08x=2

6) < '3—6x=5,f—s—m-lo=0,x’—m—13=o,D=144+4-13=|96,
J‘]=12+l4=]3! x2=12—14____
2
8) 2‘;’ 4322 6 243x=20x — 10, 6x*~17x + 10 = 0, D = 289 ~ 4-6-10 = 49,
Y7+7 17-7 §
AL = = ,x2= =—.
12 12 6
4"3”~°x0"="2;'7 24x% + 6x — 15x + 3-20=34 =0, 12 ~9x ~ 31 =0,
D=8 +4.12.3) =2809, x =233 -62 31 x2=9'53=-1
44 4 22 44

25.39. YpapHeHue umeet 2 xopHa. ecnv D>

w) X2+px=0. D=p’. p*>0. eciw p e (0, 0)U{0-—). T.e. D>0 He ana moboro p.

6)x* px-5=0,D=p*+45=p*+ 20> 0 s moBOro p, 3HATHT, YPABHEHHE

HMEET 1(Ba KOPHA TpH JioGom p. '

B)xvpx+5=0,D=p -45=p*—20, D> 0 ne gna moboro p,

“ypxt-2=0,D=42p=8p, D > 0 ne pnn meboro p

Omeer x* -px- 5=0

25.40. | stan. Ilyctb x koMmang y4qacTBOBWIO B HEMMHOHATE, TOMAA KaKaas

x{x-1)
2

KOMaHZa chirpaia \x — 1) Mara Bcero 6uuio cuirpano matya Hssectho,

x{(x-1)
2

yro Beero Gwiio CoIrpanio 06 mMarycid, 3HaduMT, NOAYYacMm

=66, 21O

MaTeMaTH4ECKas MOJENs
Iloranm x* - x=132,x - x-132=0,D=1+4-132=529.

1+23 1-23

=12. x5, = =-11

X =

[1I yranm:. CripaimvBaetcs. ckobko Geio koManx? Iomywaem 2 BosmokHocTH: MO0
12, 6o —11, Bropoe 3uzaticHHe Hac He yeTpauBact JHadHT, 6but0 12 xomany,
Orser: 12.

2541. 1 _oaran; Tlycth x - KOAHYECTBO YYCHUKOB, OOMEHABIIMXCS
¢poroxaproukamu. Torza: x — 1 GoTOKapTOUKY OTHAN KaxAbIH ydYeHHK, x(x -~ 1)
¢dorokaprouex Gbuto posgano. Hasecrso, 9ro scero Geino poinaro 210
¢oroxaprouex. 3HauuT, x(x - 1) =210

[Loran: ¥ ~x—210=0,D=1+4210 =841, x, =122 1-29

=|5, X =

=-14

Il sran: Buano, wro x = —-14 HaM He MOAXOAWT, 3HAUMT, (POTOKAPTOUKAMHK
obMersnoce 15 ywamuxca. Oreer- 15
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25.42. 1 gran: Tlycrs x — 3aaymannoe gucino. Torma x* + 36 — HOBOE 9HCHO.
HssectHo, 4ro nomyywnd uucio, Gonvmiee 3axymannoro B 20 pas, T.c. 20x
Orcrona npuxoauM k ypastenmo: 20x =x? + 36,
I oran: x* — 20x + 36 = 0, D = 400 - 4.36 = 256,

20“6:18, J‘_2=20—l6 -2

X =

I oran: Mbt mOMY4HIM ABa 3HAYCHHA /U4 3aAyMaHHoro 9ucia 2 u 18, T.k. Osinio
3a7yMAaHO JBY3HITYHOC YKCI0, TO 5TO yucio 18. Orser: 18.

25.43. ] oram: ITycTs x kM/4 — ckOpoCTh rpy3oBoro aeromobuns, Torna:

{x + 20) KkM/4 — cxopocTh lerkoBoro aBroMoCuns, 1,5x kM — npoeler rpy3oso#
apToMoOML 3a 1,5 4, 1,5(x +20) kM — npocaeT nerkosoii asTomoOHIL 33 1,5 4
HssecTHo, 4TO aBTOMOGMAM CXamd Ha ceBep M Ha BOCTOK, 3HA4NT KBajgpaT
PACCTOSRHHS MCHKJY HAMH MOXKET OuiTe  Haliten no Teopeme IMudaropa.
[Monyuaem (1 Sx) 4 (L,5(x + 2000 = 150%, Tk PacCTOSHHE MEKAY HHMH
cocrasuao 150 .

11 yran: 1,5%( + x* + 40x + 400) = 1,57 . 1007, 2x* + 40x + 400 = 10000,

x* + 20x + 200 = 5000, x* + 20x — 4800 = 0, D = 400 + 4-4800 = 19600,

X|=_20;140 60, —202_140=—80.

IH oran: SIcHO, ¥TO CKOPOCTE HE MOXCT GbITH OTPHUUATCILHOMN, 3HAYHT, CKOPOCTB
rpysosoro astomobuns 60 kM/4, 60 + 20 = 80 (xm/v) — ckopocTr nerkosoro
asroMo6ung. Oteer: 60 kv/4, 80 xm/4d.

25.44. 1 oran. Ilycts x% — nepsonavanbHBIA NPOUCHT NOBLILCHNA 3apNIATHI,
S - pasMep 3apniarsl. Tlocae l'leBOHa‘laJIbHOl"O MOBHILICHHAR OHA CTAHCT paBHA

S+s-—"—=s('°°”).
10 100
Bropoe mnosbiureHne — 2x%, @ocic Hero 3aprsara CTaucT  pasHa
S[100+x) 2x +S[100+x)=S(100+x)(100+2x).
100 /) 100 100 100 100
ITo ycnosuio ato pasno S + 0,325 = 1,3285.

ILoran. (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 _@;_17_0

1L aran. Tlomyunnock 2 3Ha4€HHA NPOLSHTa Nosblwenns saprarsl 10% u —-160%.
SlcHo, uTo BO3MOMXHO TONLKO NosbicHKe Ha 10%.

Ortgert: 10%.

25.45. a) x2+(J§)z—z=o,x2+x—2=o,
-1+3

D=1+42=9, x =

=1, x; =~2 — nocropoxnuii xopeus. OtBer 1

6) x2+(~]x—2)2—4=0,xz+x-2—4=0,x2+x—6=0.

—l+5=2’ X2=—~l-5

D=1+46=25, x= =-3,
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X3 = -3 — nocroponnui KOPEHb, T.C. BLIPWKEHHE Jx—2 ne umeer cmbicna.
Orzer: 2.

8) x2~3(~/;)2—4=0,x2—3x—~4=0,D=9+4-4=25,

3+5 -
X =—J2r- =4, %= 3—2—5— =-1 - nocropounuii KopeHs. Orser: 4.

B) 52+ (Va+3) =50, +x+3-5=0,2+x-2=0,D=1+42=9,

-143

X =

=1, x,=-2. OtBer: -2; 1.

25.46. 2) x*— (2p ~ 2)x+p 2p=0,D=(2p-2) —4 ©*-2p)=
=4p*-8p+4-4p* +8p =4,
2p-2+2 2p-2-2

X T ———= P Xy T —————— = __2;
1 2 P> * 2 P

-2—p§2x+%=0,6x2—(2p+3)x+p=0,

D=Qp+3)~46p=4p*+12p+9-24p =4p* — 12p + 9 =(2p -3),
2p+3+2p-3 p 2p+3-2p+3
= —— =, x2=———-—-———=05'
12 3 12
8)x" - (1= p)x = 2p =2p’, ¥* ~ (1 - p}x - (2p+2p’) 0,
D=(p-1Y+4Q2p+2p)=p’+1-2p+8p+8p* =9 +6p+ 1=C3p+1)

6) x1-

- _—p+l+ip+l =p+l, p+1 3p-1 =-2p
2 2
r) x2+3p6+2x+§=0,6xz+(3p+2)x+p=u,
D=0Gp+2P-6-4-p=0C3p-2)
_—3p—2+3p-—2:__l_ . _—3p—2*3p+2__£
' 12 3° 7 12 2

2547.x - px + p—2 =0, ypaBHEHIC UMEET OUH KOPEHR, ecin D =0,
D=p*—4(p-2)=p*—4p+8,p - 4p+8=0,

D, = 16 — 4.8 < 0, 3uauur, ypastenue p* — 4p + 8 = 0 ne umeeT KopHel, T.e. He
CYILECTBYET TAKOro p, npu kotropoM D = 0. Yro u Tpe6oBaNoch AOKa3aTh.

25.48.2) 1) X202+ 55— 6=0, D =25 - 4:(-6) =49 1, = o’ 5, = 1
' 511

D) x<0; X +5x+6=0;D=25-46=1; x, = X =-3;x=-2.

741
6) x>0 -Tx+12=0,D=49-412=1; By =i xn=3x=4
2)x<0;x-Tx+12=0; 5+ Tx-12=0;
D=49-4(-12)=97 x 1T x it i I

2 2
547

B) l)x>0;f+5x~—6=0;x=I.2)x<0;xz-—5x—6=0; X3 = L X =1
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01) X208+ T+ 12=0; x ——-Zij-:—l_O;HeTKopHeﬁ.

2)x<0;—x’+7x+12=0;x1—7x—12=o;
D=49+412=97, x,_,=7i;/‘ﬁ- T

§ 26, PaunonaabHble ypaBueHust

2
26.1. a) 3x+i=7,3x+i-7=0,3"—'—7ﬁi=0,3x2—7x+4=0,
X
D=49-434=1, x,—lﬂ—ll =1,x#0, Orser: 1; 11,
6 3 3
6) 0—4=0;
.x+5
27 -10-4(x+5)=0; x=-5;2x*—4x-30=0; 2% -2x— 15=0;
D=4=4(-15)=64; x, = 238, % =-3;x,=5.
2 _ _
) x-10=22 x_10-2 oo X102 4 0 jx_24=0,
X X X
D=100+424=196, 5 =10 13, =2 x£0. Omer: -2 12.
2 L, 1% 2.
p 243 2’x2+3_2=0’x2+322x 2_o. %=1,
xt+1 x2+1 x2+1 x2+1
¥ -1=0,x,==1 Orser: —1; 1.
A —12s2 2 _ 2
26.2. a) X +3x+x 3x =2x, d +3x1~x 3x -2x=0,

2 8
AP +H12x + x - 3% - 16x =0,
¥-3x=0,xx-3)=0,x,=0,x,=3;
W+l Ax-x*  xP-4

0= =75

2x+ 12— Rx+37% -4 +16=0, x* + 12x +28=0, x* — 12x - 28 =0,
D=144+428=256, 5 =120 14 x =2

263.2) ‘4 2"5‘“3—1,5;3—20—16x—24~4o=0,5x2—16x-84=0,

16+44

D=256+4-584=1936, x = =6,x,=-2,8;

3x+4_x2—4x—3
5 3

D=841+4542=1681, x, =

=—1,9+ 1252 +20x + 15 =-15, 5x* - 20x - 42 =0,
29+41

6)

X = 7, X3 = —1,2.
B YCIOBHH 33A8YHHKA ONCUaTKa.
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6 x*-5x 6 x*-5x  6-x*+5x

, - s =0,x2—5x-6=0,
x+1 x+1 x+1  x+] x+1

D=25+46=49, x =-5—;-1=6 » X2 = =1, x # =1, x3= -1 - 1OCTOPOHHMIA KOPCHB.

Orser: 6.
2 _ 2_ 24

G)X 6= x ’x 6 2 =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-ox 20=o,f—x—20=0;x¢5:xu=-'i—9;x=—4
5-x 5-x 5-x 2

2 __ 2 _ e .
3x x_ 2 ’3x 3 2 =0’3x x 2=0,3x‘—x—2=0,
1-x 1-x J-x  1-2a J-x
1+5 2
D=1+432=125, x =T=l x2=—§ ,X# 1, x= 1 — NOCTOPOHHAI KOPCHb.

B)

Orser .
3

2 _ 2 _ z_
26.5. ) Ix-14x 8 3x l4x_L 8 =0.3x 14x+8___0

x-4  4-x  x-84 1-4 -4

2
l4+10=4’ % =§,x¢4,

337~ 14x+8=0,D=196—-43-8=100, n =

. 2
> =4 — noctopoHHHH kopeHb. OTBET' 3

1
6) 22O 1 ol lr-€=0 xz-6, D= 121 - 42(-6) = 16%
x+6 6+x
N _—11£13 x—l
2 4 7 2
2 z 2
8) 2x - 7x+6’ 2x 7x+6=0, 2x 7x+6=0’2xz_7x+6=0’
x-2 2-x x-2 x-=2 x=-2

D=49-426=1, x =1{_l= 2,x;=1,5 x#2, x; =2 — nocTopoHnui KOpeHb
Orser: 1,5.

2 2 x- !
0 N+x_ 6 i °=0,x2+x—6=0,D=]+24=25’
x+3 3+x x+3
x1=—1+5=2.x2=_3 ~ nocropoHnit kopenb. Oraer: 2.
2 2 2 ~25 - dx _
26.6. a) al +4x=-2—x, x +4x-2_x= N 3% +12x - 27 4x=0’
x+2 3 x+2 3 3(x+2)
xz+§x=0,x2+8x=0,xn=0axz=‘8'x*“2'0r5ﬂ:0;_8'
x+
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5x-3 2x-3

0 x-3 x :

X(5x-3)-(x-3)¥2x-3)=0; x=0, x=3,
5 -3x -2 +9x-9=0;3x2+6x—-9=0; x* + 2x -3 =0

D=4-4(3)=16; x, =_2;:4;x; =-3;x=1

x2-5 Tx+10 x*-5 7Tx+10 9x* - 45—(x— 1)(7x+10)
B) = ) - :0’
x-1 9 x-1 9 x=1
9x* 45 - (Tx* +3x~10)=0,2x2 - 3x - 35 =0, D=9 + 4.2.35 = 289,
3+l7=5, x2=3—]7=—l,x¢l.0'n30'r: —1; 5.
4 2 2

2x+3 _3x+2 2x+3 3x+2 2x +3x-(x+2)(3x+2)
r) , =0, =
x+2 x x+2  x x(x+2)

2+ 3x-(x +8x+4)=0,-x* - 5x-4=0,x>+5x+4=0,D=25-44=9,

X =

xl=—5+3=—],x1=—4,x¢0,x#—2.0TBCT:-—4;—|.
1 2 2
26.7. a) ——=0;2x—(x —3)=0;x=¢0;x==:b/§;x ~2x-3=0;
-3 x
D=4-4-(-3)=16; x1_2=2:h4;x‘=—];x2=3.

6 Ax+1_3x-8 dx+1 3x-8 _ (x+l)(4x+l) (x-3)(3x- 8)
x=3  x+17 x-3 x+1 0 (x+1)(x-3)

4%+ 5x+ 1= (332 — 17x + 24) = 0, x* + 22x — 23 = 0, D = 484 + 4-23 = 576,

x|=—22;24=l,x1=—-23,x¢—],x¢3.OTBeT:—23;l.
— z—
B) 3 1 .__E___l_(),}ﬁ__x_g=o,x2_3x+2=0,D=9_4.2=L
®+2 x xX*+2 x x(x2+2)
3+1

x'=—2—=2 , X2 =1, x# 0. Oreer: 1; 2.

2x-1_3x+4 2x-1_3x+4 _ (2x N(x-1)- (x+7)(3x+4)

2 x+1  x-1" x+7 x-1 (x-1)(x+7) 0,
2x?-3x-+1-(3x2+ 25+ 28) )
=0, %" ~28x-27=0,x"+28x +27=0,

(x-)(x+7)
D=T84 427 =676, % =—22 __| x,=-27,x # 1, x % 7. Orser ~1; 27
26.8. a)f—; x—z_o O+ 1) x=5)+(r+5)(x=2)=0; x=£5,

x—

Plx-5+2+3x~10=0; 25 -x~15=0;
D=1-42(15)=121; x, = 'i4” x,=—§;x2=3.
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5x-9 x+6 _ 3x-9 x+6_

%) =3, =0,

x-1 x=+1 x-1 x+1
(3x-9)(x+1)¢(x+6)(x-l)—3(x2—I)

(x-1)(x+1)

2 1+7
x=x=12=0,D=1+4.12=49, x,:—-2—=4.x;=—3.x¢il
Orser -3, 4

3x+3_Jr-l_l

x+2 x-2

=0, 3x"-6x-9+xt ~ 5x~6 - 3x?+3 =0,

Bx+3)x-2)-G-Dx+2)=x2 -4 x=£2;32-3x-6 - —x+2=x" -4

P —dx=0x =0;x,=4;

v

26-2 x43_ o -2 x43 (2x-2)(x-3)+(x +3)(x+3}-5(x* -9}

-1+11

D=1+430=121. x = 5 =5,x;=-6.x#%3 Orser -6; 5

36 3 36 3

26.9. - =3, - 3=
2 ¥(x-12) x-12 x(x-12} x-12

12 -2-xx - {2=0,12~x-x*+12x=0.x*~ 11x- 12 =0,

D=121+412= 169 x =13

x = 12 - nocTOpoHHHIf KopeHs. OtBeT: ~1

2
6) _3_x____¢!_= 3 X -4x-1)_ 3

x+3 x-3  x+3 x-3 (x=3)(x+3)
Bt 6+l 6xt9—Sx+45=0,-2¢" - 2x+60=0,x>+x—-30=0,

36-3x-3x(x -12) _

=12, x,=-1.x#12,x, #0,

x-1 x x*-x xex  xex’
I -ax+4=3, x=0; x=1:37 -4 +r1=0:D=16-43=4,
412 |
x‘2'=-——-—- o= .
6 3
, 2x-7 x+2 x+6 2x-7 x+2
.10, 3) ———— - ——= . - - =9,
r—4 x+l (x-4)(x+1) " x-4 x+1 (x-4)(x+1)

(2x—7)(x*l)—(x+2)(x—-4)—x—6
(r=4)(x+1)
X -4x-5=0,D=16+45=36, x, =

4+6

£, =~1 — mocropoHuui kopeHs. OTBET' 5
6 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;

¥ -8r-9=0.D=64+49=109; x, = =10

7-8551

=0,2%" - Sx-~T-x*+2x+8-x-6,

=8 x2=—1,x¢4,x=b—|.

JX=9,

0
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X 28 3

Cx-3 a-3)x-4) a-4 ‘
\E—I\u’—4)~r28—3x(x+3)=0;x¢—3.x==4.

Y oSr-4-28-3x"-9x=0.2x3+ 14x-32=0. ¥~ 2 - 16=0.
L =49-44-16)= 113. x :”IT vis -

" D x- 10 L2x(- - ax -~ 20-10=0. x»= -2 =3,
12 a-3 B-xpx+ 2y’

27" - bx-x-2-2+10=0.x-"x~12=0.

"l

D=49-412= 12 =——.x=4

26,11, a3x(x~1 +4x-1)-6=0: 1.3x3~7x-10=0.
D=49+4310~169: x. = 76 3 x=-139

6, x(x~5)—6(:-5)-3x~35=0: x==5.x"~4x-5=0.

= 16 - 4(-5) = 36. .1_1:41;":)(:—1.
B2xx-3)+r30-5(x+3)=0: x23.2¢ - II>+ 15=0.
111 $
D=121-4215=1. x_=——:21=2,
- 4 2 )
- 2xv 4 tx(x-4)-20+3x=0;: xxH . x-x-12=0.
D= - 4(-12)-49; x , =27

.x=3

26.12. a,i_é=3a—7. a—3_3a—7=0 {a+5)(a-3)-(3a- )(a 2)
a+2 a+5 ar2 a-S$ {a+2)(a~5)

@-2a-15-3+a+14=0,24*-3a+1=0.D=9-42=1.

a =§7:—=| a,=05.a%-2. a#-5. Orser 0,5. 1

36 - 9 2a-13
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- 12" - 26a+ 10=0. 34a=68. 0 =-_.

6 -2=0.

a#-.a# -2.5 Orser -2

1—l-l=0 7 x+2) =12 -2)-x% 1 4
x-2 (x-2)(x+2)
Y-~ 14+ -3x+2-x"~4=0.x~6x~20=0.D=36-420<0
3HauMT, HET KopreH OTBeT Her
& I-3z_x-rS:I—3x__{_-_5.
423-2 x+2 4x-3 x-2

=0.




(U=3x)(x #2) -(x+5)4x 4) (! -Ix)(x+S5) -0

(4x 3)(x+2) i
S3x%42 < Sx—dx? - (T + 15+ 3x% + (4x - 5= 0, 4x* + 8x - 12 =0, x*+2x-3=0
D=4+34=16 5 =22

ILx,=-3 Orger: | -3

26,14 a)x* - 172+ 16=0.x"=y. "~ 1Ty + 16=0,D=289 -4 16 =225
17+15

y = =16,y = L, X' =16, x" = 1,x,,= +4, x3 4= £

OV ' =3 10=0: r=x" 208+ -10=0;
D=9-4(-10)=49: t,.2=;32't—7.t=2.x2=2. x =12

B)x' - 10x%+25=0.x"=y. )" - 10y +25=0,D=100 -4.25=0
V=%=5.x2=5, X5 =+5.

DX+ 5x2~36=0,x'=y. )’ +5y-36=0,D=25 +4.36 =169

n= —5;13 =4, y;=-9, x* =4, x* = -9, x; , = £2; ner ropreii.

26.15. ) 4x* - 3702+ 9=0,x=y. > -3Ty+9=0,D=1369— 44 9= 1225
7 { 1

y,l=3 ;35:9- }’z=z.x2=9. xz;l.x‘2=i3_ X}4=iz.

)9 +32° - 16=0: =x'>0:92+32r - 16=0:

D = 1024 + 4-9-16 = 1600: r,,:'—”—i—ﬂ;z:i d=t =zl
- 18 9 9 3

B 16x* - 255> +9=0,x* =y, 16y 25y + 9 =0, D= 625 - 4-16:9 = 49.

25+7 9 9 3
W= 5 =1, y2=l—6-.xz=l,x1= 1—6-’x"2=i1:x3‘4=12'
r) 9 ~32¢2 - 16=0.x" =y. 9* - 32y - 16 = 0. D=1024 I 4:9-16 = 1600.
y,=32:;;40= . yZ:—l—sg.x2=4.x2= ——%., x;2=%2, et kopueht
26.16.2)x° -7’ -8=0.x' =y, - Ty-8=0,D=49 - 48 =81

7+9

ho= =8 == =8. =l x =2, 0,=-1;
X -0 +8=0,x" =y, -9 +8=0.D=81-48=49

9T7=8‘y2=| x’=8.x’=l.x,=2;x2=|

vy =

Bx*+ 7 -8=0.x" =y, 3"+ Ty-8=0,D=49+4.8 =81
-7+9

=

=I,y2=~8,x3= Lx=-8 v =1;x=-2.

a9 +8=0.x=y,)" +9+8=0.D=81 -48=49

_9+7
2

17 =—l,y2=7'8_.X3=—l.X";=—8.X| =—[,x; =.“2

7*



26.17 a) 5271= 4 5 .14

x- Podx+d x-2 P —dred

2(>-2)+(x-2)*-14
(x-2)°
D=1+420=81, x =

=0,5x—10+xX*-4x+4-i4=0 X +x-20=0,

-1
*9 4, x,=-5,x#2 Orser 4,-5

1 1 1 1 Ix+1-1-2(95% + 6x+1
6) —— - =2, s -2=0, =
Ix+1 9x?+6x ¢l 3Ix+l 9x% +6x+1 (3,;,.1)2
3x—18x7-12x-2=0,18x* + 9x + 2 =0, D = 81 — 4-48-2 <0, HeT KopHeil
Orger: netr kopHeii.
2 15

a)-JZ l=(—x_—3);;2(x—3)+(x—3)z-15=0;x==3,xz—4x—12=0:
=16-4-12)=64; x,, = ;8  =-2;x,=6;
2 3

r =1;2(5x+ D+3-(5x+ 1)} =0;
)5x+l+(5x+l)2 Gx+1) Gx+1)

255 0x~ [+ 10x+5=0;25¢ =4; ¥ = x=22
25 5
1 1 8 I 1 8
26.18.a = s + - =
)x+2+x2—2x ©-dx’ x+2 x(x-2) x(x-2)(x+2)
x(x-2)+x+2-8

X —4x

=0,x -2 +x-6=0,x-x-6=0,

D=1+4.6=25, t,=-lL25-—3 X =2 x#0,x#12,

x =-2 — nocropouimii kopeus. Oreet: 3.
2 i 5 2 1 5

6)): T3x x-3 % -9x x(x-3) x-3 x(x- 3)(x+3)—
—x(x+3)-5

2t x5 6o 3x-5=0,2245-1=0,D=1+4=5
x3-9x

xu—_H;J_ x#0,x# 13 Orser: _112\/5.

26.19. )81+4 4 4 5x-1 8x+4 + 4 _ 5x-1 =0

41 x+1 x’-x+l’(x+l)(x2~x+l) x+l x*=x-1

Bx+4+4x? —4x+4-(5x-1){x+1)

x+1
x¥=9, X2 =43, x #-1. Otper: £3.
6)a +56+@Bat+2)at2)= 5(a— 2a+ 4}, a+-2,

@’ - 18a - 40 = 0; D =324 — 4-(—40) = 484; a,, =

=C 4x>+4x+8~5x"~4x+ ) =0.




16-a>  2a+1 2 16 -a* __la+i 2 _o
8 +1 4a*-2a+1 a+l’ (2a+1)(4a’-24+1) 4a*-2a-1 2a+]

B)

—a?—4at—4g—1-8a" + 4a—
16-a ~da’-da-1-8a"+4a-2 _, 13243 a,,=41 a#—05 Oser I

8% +1
x+3 3 1
r) 3 + 3 = >
9x*+3x+1 27x° -1 3x-1
x+3 3 1 3x® -8x-3+3-9x%-3x—1 —0

>

+ -— =
9x%+3x+1 (3x-1)(9x2+3x+1) 3x-1 27x° -1

6x*-5x+1=0,D=25-46=1,

x =—5—+—l-=0 5,x =-|-, x#-l—. J\':l - nocropoHHHif kopeHs. Orsetr 0.5
12 3 3 3
26.20. a) s 8 = zl .
16x* -9 16x* -24x+9  4x* +3x

8 I S
(4x-3)(4x+3) (43;_.3)2 x(4x+3) 7
8x(4x—3)-8x(4x+3)-16x +24x-9

x(4x-3)*(4x+3)

=0, -48x — 16x* +24x -9 =1,

3

16x? + 24x ~9=0, (4x + 3)*=0, x=—%,x#0, x:t—-i—, x;éz,

3 . "
x =~ — NOCTOPOHHHH kopens. OTBET' HeT KOpHEit.

6’18_l=6 81 6
4 +4x+l 27 -x 4P -17 (25 41) x(2x-1) (2x-1)(2x+1)

— — 2_- — —_—
18x{2x -1)-4x? - 4x -1 Zéx(2x+l)=0.36x2—18x~4x2—l—12x2—6x=0.
x(2x-1)(2x+1)

208~ 28x 1 =0, D=T84 + 420 — 864, 5, = 226 _ 7236
40 10
x#tl x#0 Orser Ei\@-
2 10
x+3 3-x _ 2 x+3 3-x 2

-9 4412549 2x-3° (25-3)(25=3) (2x+3) 25-3

B)

(x+3)(2x*3)—(3—x)(2x—3)—2(4x2+12x+9)
(2x+3)* (2x-3)

2%+ 95 + 9 — (6x— 26 — 9 + 3x)— 8x°— 24x — 18 = 0, —4x* —24x =0,

P+H6x=0x =0,x,=-6. x#+l,5

Otger -6.0




-2 -1 8 1+2x 2x-1 _ 8 =0 -

6x*-3x 14x*+7x 12x*-3 3x(2x-1 7x(2x+1) 3(2x-1)(2x+1)

“(2x+1)° -3(2x-1)*-8 7x
3 "x(2x-1)(2x+1)

—0,28¢ +28x 77—~ 122+ 12x -3 - 56x =0,
Lox? - 16x + 4 =0 4x* — 4x = 1 = 0, (2x-1)=0), x:%

) .
x20 x=05, x= -5 x = 10,5 — nocroponnuit kopens. OTBeT - HeT KOpHETH

x+1 1 x-2
26.21. a + = .
) X=3x +x-3 #-1 P-3x%-x+3
x+1 1 X2

lx—3)(x2+l)+(x2— (x4 I)—(.x— 3Ha?- 1) =0
(x+l)(x2—|)+x—3—(x—2}(.rz+])
(x- 3)(Jr2 +|)(x2 - l)

Poxlx-l+x-3 - +2*-x+2=0

W —x-2=0,D=)+432=25 ).=’;5=1. .x,=—-§ il x#3
) :
x =, ~ nocropoi:Hui xopeds OtBer” 3
G _25__8x+29 1845 '
4x*+) 16x* -1 8x+4x742x41
25 8x+29 18x+5

ax+1 (42042 +1) (20 N{ax7 1) B

100x% - 25-8x- 29~(18x+5)(2x - 1)
(2x+ l)(2x—])(4x2 +l)

=0, 100"~ 8x - 54 - 36"+ 8x +~ 5 =0,

1 1
64x" ~49 = 0, x2=4—9.x,2=I— x#t2 OTser -
64 ' 2 8

g

x2-2x+4 x+2x+4 2x+2

) 5 t=STo3 == 3

x-2x*+4x-8 x*+2x*+4x+8 x“-4
x2-2x+4 xX2+2x+4 2x+2

(x-2)(»? +4)+ (x+2)(x? +4)"(x—2)(x+ 2) -

(¥ —2x+4)(x+2) + (#® + 2x +4)(x-2) - (20 + 2)(x* +4) o
(x—2)(x+2)(x2+4) -

$+84+x’-8-2F -8r—2F-8=0, _

—2%-8x—-8=0,2x+8x+8=0,x*+4x+4=0,(x + 2y =0, xr=-2, x # £2,

x = =2 — [TIOCTOPOHHHH KOPEHb.
OTBetT. HeT KOpHER




s
P2 -2l X -4t +4x-1 xP-1
5 ) 2 L,
(x+l)(x2 —3x+l) (x—l)(xz—3x+l) (x-1)(x+1)

Sx-5-2x-2-x3+3x-1 2
={. - Gx =0, = -~ 4. =4.
(xz—3x+l)(x2—l) 0.x-6x+8=0,D=36-48

X :-6—;—2=4,x1=2.0TBer: 4;2.
26.22.2) 3x -4 —5Cx-H+6=0,3x-4 =y, -5+ 6=0,

D=25-46=1, _vl=-5-;—l=3,y2=2.

r)

3x-~4=3,3x-4=2,3x=17,3x=6, x,=%; X3 =2,
)3+ 1P +102e+ 1) +3=0,2x+ 1=y, 32+ 10p+ 3 =0,

D=100-433=64, y = '"’*8:—1.”: 3, 2x4l=-d 4123,
6 3 3

‘l=“5,l’z='2;

BY(Sx+ 1) =3(5x+1)-4=0,5x+1=y,)" -3y -4 =0,

D=9*4-4=25,y1=§—§-§=4,y2=—lq5x+l=4.

5x+l=—l‘x,=—3—,x3=—z,

5 5
M2Tx—6F+3HTx-6)+1=0,Tx 6=y, 2 +3y+1=0,D=9-42=,
“3+1 11 5

V= P =-0.5,y,=-1,7x-6=-0,5, Tx-6=~1, l’l=ﬂ‘;«"2=;

26.23.2) (F + Y =22+ 20) -3 =0. x>+ 2x =y,)* -2y -3 = 0.
D=4+43=16. =2—“;-i=3,_v2=-|,

P 2x-3=0, FH+1=0,D=4-43=16.

e =0, m =2t = -l xy = -3,

6)2(x* +37 =T +3)+3=0,x*+3=.27 Ty +3=0,D=49- 423 =25
Vi :z—;i=3. yz=%.x2 +3=3, x% »3:—;—,x=0,x2=~2,5 ~ HET KopHCi
Oreer 0

BY (X H 1Y -6+ )+ 5=0. "+ 1=y,)" -6y+5=0,D=36-4.5= 16,

" _—9;—4=5,y2= L+1=5x+1=1x,=2x3=0

0207 +4x) + 17(F% +4x) +36 =0, x> + dx =y, 20 + 1Ty + 36 =0,
D=289-4236=1 y =T = 4,y =2 X x40,
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A +dx+ % =0, (xH2)2=0, 2°+Rx+9=0, x = ~2: D = 64 — 4.2.9 <0 — HeT KopHe

Otper: -2.

26.24.2) (x* -9/ - 8(x*~9)+ 7= 0,x* -9 =y,) -8y + 7=0,
D=64-4.7=36, y.=——~8‘;6_7 y=1,
\’2—9=7,x2—9=],x|'2'—'i4; X3‘4=i'\/1_0;

6) (P —Ax+ 4 +2(x-2)" =3, (x - 2)* + 2(x - 2)* =3, (x - 2)* =,

YV +2-3=0,D=4+43=16, y.:“z‘“'

=1,y2='-3

(x--2)-—l (x-2Y=-3,x-2=1,x- 2~—1 HeT Kopuel; x, =31 x, =1,
B) (V*-3x)3(x>-3x) =28 = 0, x* - 3x =y, )" +3y 28 =0,

D=9+428=121, y = _4 =g

x*-3x—4=0, X-3x+7=0,
D=9+4.4=25, D=9 - 4.6 <0 - ner xopueif;
x=§-;2=4 X3 =~-1;

D2+ 2+ 1=+ 1P =1 2+ 1) (x4 1P = 1=0, (x + 1)2=

1
B -y—1=0,D=1+42=9, y = :3=|,y=-%,

EHIP=1,+1¢= —%—He'r kopHell, x + 1 =1, x+ 1 =-1, x =0, x,=-2,

2625.a)r=xt - 141+ 48=0;

1412 i 1

D=196-448=4; 1, = —5 ! =8.1,=6; nE=gi R

6)t=(x+2)";9t2—-6t+l=0;(3t—1)2=0;t=%;x+2‘=3;x=l;

Byt=x" /A~ 100+24=0; D=100-424=4; . _5’2*—2;:|=4;:1=6;
I 1

.\'l’::i';)(z:g,

Pr=(x-3" 168+ 8+ 1=0; (4t+1)2—u,I=—%,.>./—3=—4;x=—1.

26.26.2) (X = 3x+ D =3x+3)=3,x"-3x =y, 0+ D@ +3)=3,  + 4y =0.
7170, vt x*3x=0, x*~3x + 4 =0,x, = 0,x, =3, D=9 ~ 4-4 <0 ~ HCT KOpHEH:

2 2 z_
o Xt Elgg XL L g9, L22WH_

x x“+1 x y y
D=841-4=441, 5 =22520 55 g4 X215 #41 2

2 X 2 X 5

2 +2 = 5x, 5x2—2x+5=0,
2~ 5x+2=0, D=4 -4-5-5 <0~ Het kopHei;
D=25-422=9,x =2, x2=%;
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u)(r ~5x+7) —(x——2)(x—3)=l,(x2—5x+7)2-(x2—5x+6)=1,
FeSx+ 7=y, -yt 1=, =0, =L =5x+7=0x-5x+7=1,

D=125-47<0, x*-5x+6=0,
HCT KOpHelt, D=25-24=1, x.—i—;—-l‘a X3=2,
2, . 2, . _ 2
r)x+x 5+ 23.1\' +4=0’x+x 5;y,y+_3_+4:(),!._ﬂ2=0,
x X +x-5 x y Y
- 2 -
D=16-43=4, y = 4+2=—1,y2=—3,x—+x—5=—l,x2+x—5=—x,
x

— 2 -—
P+2x-5=0,D=4+4.5=46, xl‘2=2—t2%—J—§=—liJg; _)c_;l-x-s_:_:;’
x

¥ +4x-5=0,D=16+45=36x;=1,x,=-5; Oteer: ~126, 1; -5

26.27.2) ¥ +x+1= 5 I3 X tx+ 1=y, y=_.l_5_..’y7'+2y—15=0,
X +x+3 y+2 )
-2+8
D=4+415=64, y=——=3,y,=-5,
FHx+1=3, H+x+1=-5
F4x-2=0, PL+x+6=0,
D=l+4-2=9, x,=_12+3=1,x2=—2; D =1-4-6 <0 — Her xopHcii;
2 _ 2.
6) x-x x XF2:l,x7'—x=y,—y~ y+2_l_0
x-x+l xP-x-2 y+1 y-2
=2)-(y+2}(y+i}-(y-2)(y+1
2 DD D020 g o 2)y-y-1)- g+ 20+ D=0,
(y+D(y-2)
2-y- -y =3y-2=0,)" +4y=0,y = Oyz=—4,
xt-x=0, X—x+4=0,
x=0,x=1; D=1 -4.4 <0 - uct xopHeii;
B) ¥4 3xmm P 43x=y y=—b -0y 8=0 D=4+48=36,
¥ +3x-2 y-2
)y.=%6_4 Yo= 2,0+ Ix—A=0x7 +3x+2=0,
=9+ 4.4=25, D=9-42=1,
xl=—3+5=l,Xz=—4; -r3=—3+l=-l,x4=—2;
! + 2 = 6 L X -3x+3=y, l+—-—2——-i—-0
-3x+3 x2-3x+4 x*-3x+5’ y y+1 y+2
Y43y + 2+ 2y +2)- 6y +1)=0,-3)> +y+2=0,3)" ~y-2=0,
D=1+423=25, y.—l—-§—1 3
6 3
3+1
*-3x+3=1,x-3x+2=0.D=9-24=1, x =—2——2.x2~l
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. 2 1 .
x 3x+3= 3 x2—3xr—31=0 D=9'—l—i3-:4—<0.HC’TKOpHCﬁ.OTBGT!Z:l.

26.28. 2) x(x - 1)(x - 2)(x —3) =15, (" - 3x)(x* - 3x +2) =15, x> - 3x =y,

=D =15)2 42— 15=0,D=4+415=64_ y = ~2+8 =3, yr=-5.
¢ -3x=3. x?=3x=-5,
v-3-3=0. x*-3x+5=0,
+
D'—91~4~3=2l.x,.z:}_;/_z_T D=9-45<0- ner kopeii:
2

(i .x:*lz1_\4—l—=4,txf—l) —2+L_‘+l)=4. xoi=y.

X A X X x

Ve -6=0.0=1+4625, y =l‘§—5=2,3.-2—-=-3.

\——|-=2.x:~-2x+l=0,x3=|:
X
315

'l—-3X+3A+|—0D 9-4-5, x4="=
X 2

By~ 1t 2)x+3)x+4)=3. (XX +5x+6,(x* +5x+4)=3
XeSx=)  (yp+6)(y+4)=3 ., p +10p+21=0, D=100-4-21=16>0
-10+4 _ . -10-4

G

=-7.

V=

x225x=-3., x?+5x+3=0. D=25-43=13>0.5, = — =

X 45x=-7.x2 +5x+7=0,D=25-4-7<0 xopuecii HeT:

, 1Y) 1 1y 1 1
r\2x+~2 -Nx+—1|+9=0, 2| x+—| —4— 7x+ +9=0, y+—=) .,
X X X R

B Ty +5=0.D=49-425=9, y,:7z3=§_y2=|.
J’fl=|-x2"-’f+l=0 D =1-4<0 - uer xopueii;
X
A*—l-=-5—.2143—5:0,2xz—5x+2=0,D 25-422=9 x= 5+3_2_
x X 4
X2 ==
I

§ 27. PannonaabHbie YpaBHEHHA
KAK MaTeMaTHYeCKHE MO/IC]IH peasibHbIX CHTYaIHH

27.1, 1 9ran. llycTs x kM/4 — CKOPOCTL Ha BTOPOM yvacTke nytu. Toraa:

18
U ~ 6) KM/4 — NEPBOHAYALHAS CKOPOCTH. G 4 -- npoexai NepByio Yacrs My TH.
X+
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$ 4 — 3aTpaTHI HA BTOPYIO YacTh. T.K. BCcero oH 6w B myTH 1,5 4, momyvaem
x

2 3rain -6—+-2-——'=0, 12x+4x+ 24— x> —6x=0,x* — 10x-24 =0,
x+6 x 2

= 100+ 424 = 196, x = 10*14

=12,x2=~2

3 sran: U3 aByx 3HaueHH# HEM3BECTHOMO HAC YCTPAHBAET TOJNLKO NEPBOE.
Ortser: 12 kv/u.

27.2. | oran: Ilycrs x km/4 — ckopocTh | meiuexona. Torma. (x~l) kmsu -

6 5
ckopocts [I. —~u il 6uinv B nyTu cooTBetcTBeHHO | U [I Orciona norydvaem
X X+

6_5 !

x x+1 2

2 oran: ﬁ—i——_o 12x+12 - 10x—x* -x=0, x> -x-12=0,
x x+1 2

D=1+412=49, v,_1121=4 3

3 sran: Mx asyx 3navenuii wac ycTpauBaetT TOABKO MEPBOE, 3HAUHT, CKOPOCTS |
newexona 4 km/4. OTBeT: 4 KM/Y
27.3. 1 gran: Tlycte x xm/4 - ckopocts | sebkHuka. Toraa: (x — 3) km/4 —

30 30
ckopocth [I. —un 3 4 — G B yTH coorBercTBenHo [ u 11
X x—
Orcioaa nosryuaeMm 2+—'— =30
x 3 x-3
2omam; 22t -2 20,905 - 270 + X~ 30— 90x = 0, x* - 3x - 270 =0,
x 3 x-3
3+33

D=9+4270=1089, x =

=18 ,x2=—15.

3 oran: T.k. 33 x Mt o6o3naqaeM ckopocTs, T x = 18, T.e. ckopocTs I mbrxHHKa
18 xm/u; 18 — 3 = 15 (xm/u) — cxopocts II. OtBer: 18 1 15 rm/u.
274. 1 arau: [lycrs x — aucnurens ApoGu. Toraa: (x + 1) — 3HaMecHaTEb.

x+1 — obparHas ApoGb. (—i—l+ﬁ-l-] — cymMa Jpo6u H oOpaTHO# el apoGsio
X x x
25 x x+1 25
HIH — , T.€, =t e = —
12 x+1  x 12
2oman: =y, y+ 1B 0 12225y +12 =0, D= 625 4-12-12 =49,
x+1 y 12
_25+¢7 4 3
T T RTY
2 A it a g, —=— JAx=3x+3,x=3.
x+1 3 x+1

203



3 oran: B nepzom cryuae noxysaem, 4To ucxoaHas ApcOb pasHa 2 4 e
—“4+1 2
MOJXOAUT, T.K. YHCIUTENE GONBIIE 3HAMEHATENA. Bo BTOpOM 3_31. =%
+
Orser: 3. .
4
27.5. 1 stan; Ilycte x km/4 — ckopocts 1 aBro, Torma: (x — 10) kM/4 — CkOpPOCTD
560 560
Il. —un 0 4 — 6p111 B yTH cooTBercTBenHO I M I,
x x-

Orcrona nosiyqaem -5£9+ 1= 360

x x-10
2oman; 2901 56:’0 =0, 560x — 5600 + 5 — 10x — 560x = 0. ¥~ 10x-5600 = 0,

x x—

D= 100 + 4-5600 = 22500, x, = 12 +2‘5° ~ 80, x,=~70.

3 oran: SICHO, YTO NOAXOAHUT TONLKO NEPBOC 3HaveHue, T.c. 80 kM/u — ckopocTs 1,
80 — 10 =70 (xM/4) — ckopocts II. Orser: 80 1 70 kM/4.
27.6. 1 oran: Ilycts x kM/4 — miandpyemMas ckopocts. Torza (x — 10) km/y —

100 100
ACHUCTBHTENLIAA CKOPOCTh, —— Y H n 4 — BpPCMA B [IyTH COOTBCTCTBEHHO MO
x x-
nnaHy H B aciicTautenbHocTH. [Tomyuaem 199+l 100
x 2 x-10
Zomam; M0 1190 _ 4 200x - 2000 + x* - 10x - 2005 = 0.
x 2 x-10

x* = 10x = 2000 = 0, D = 100 + 42000 = 8100, 5 = ‘°’;9° =50, %, =—40.

3 oran: SIcHO, YTO MOAXOAMT TOALKO NCPBOC 3HauUCHHUE, T.€. 50 KM/4 — CKOPOLTD

110 TUIaHy.
Orser: 50 kM/4.
2°.7. 1 orai. IMycrs x kM/4 — ckopocts po cranuuu. Torna: (x + 1) km/u —
CKOPOCTDh A0 JEPEBHH. 32 4u —3—2—1 Y — BpeMS B [TYTH COOTBCTCTBEHHO B NEPBOM
X x+
W BO BTOpoM ciy4anx, [Tonyqaem 32_ £.+ 2
x x+1 15
2oman: 1616 1 _o 2405 +240-240x - x2—x= 0,2 + x~240=0,
x x+1 15
D=1+4240=961, x =231 _15 = 16.

3 sran: Slcho, YTO MOAXOAMT TONBKO NiepBoc 3HaucHue. T.e. 15 kM/4 — ckopocTs
nc craHumd. Oteer: 15 kM/y,
2" .8, 1 stan; ITycrs x kM/4 — nadanuias ckopocts, Toraa: (x + 10) km/4 — Hosast

CKOpOCTb. 720 qu 72?0 Y — BpeMA B NMYTH COOTBETCTBEHHO B MEPBOM M BO
x X+
sTopoM caydasx. [Tomyqaem 12_0..,1 = 720 ,
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 = iﬂ;ﬂ= 80 . x, = -90.

3 oman: flcno, 4TO MOAXOAHT ToNbko mepsoe 3HaueHue. T.e. 80 xm/u -
nepBoHayanbHas ckopocTs. Oteet: 80 kM/u.
27.9. 1 _sran: Ilycts x xM/4 — ckopocTk Ao TypOasel. Torma: (x — 4) kmy -

16 16
CKOpPOCTb 0OpaTHO. — 4 H —41 ~ BpeMs B MyTH COOTBETCTBCHHO B I M 1l
x

x—
16 16 7
crydasx. [Tomydaem —+-_—4=5
16 16 7
2otam —+ j-;—o , 48x — 192 + 48% — Tx* + 28x =0, 7x* — 124x + 192 =0,
X x-
D =15376 - 4-7-192 = 10000, xl=124_:‘10_9=16’ x2=%.

12
3 ogran: x2=7 HE MOAXOJMT, T.K. B 3TOM CiydYac CKOPOCTb oOpaTHO paBHa

-172-—4<0 3HauMT, 16 kM/4 — ckopocThk 10 Typ6ast; 16 — 4 = 12 (km/u) —

ckopocTb obpario. Otser: 12 I(M/'-I.
27.10. 1 aran: ITycTs x kM/4 — nepBOHaYalIbHasg ckopocTh, Torza (x — 10) km/4 —

40
HOBad CKOPOCTE. — 4 H 5 9 — Bpemst B myTH coorsercTBehno ¢ [ u Il

X x-1
40 1 40
cayqasx. [osxywaeM —+—= .
x 3 x-10
40 1 40 2 2
2.aran; ——+§— m =0, 120x — 1200 + x° — 10x — 120x = 0, x*~10x-1200=0
x x=

10+70

D =100 +4-1200 = 4900, x, = =40, x,=-30.

3 oran: flcwo, 4TO MOAXOAMT TONBKO NepeBoc 3HaveHue. T.e. 40 kwry —
TepBoHavaNLIIAs CKOpoCTh, OToeT: 40 kM/4,
27.11. 1 oran. IMycts x kM/4 — ckopocTs neuiexofa. Torma (x+9) km/a —

CKOPOCTh BCJIOCHTIEAHCTA. 13 4H l—j’- q — BPCMA B ITYTH COOTBETCTBEHHO
x
13 18 9
MELIEX0/4a U BENOCHIIEIUCTA, ROJTydaeM ——_j:;
2 2 1
20ran, —~——=~==0, 10(x +9)= 10x ="~ 9x =0, x>+ 9x-90= 0
x x+9 §

D=81+360-441, x, = =21

=6,.\*2=—15.

3 sran. SicHo, YTO MOAXOAWT TOJBKO 1—¢ 3HaucHuHeE, T.€. 6 KM/4 — CKOpOCTh
newexoaa, 15 kM/4 — CKOpOCTb BEJIOCHIIEAUCTA.
Orser: 15 kMm/4; 6 k¥M/4.
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27.12. L aram: ITycTe x kM/4 —~ ckopocTs MoTO. Toraa (x + 15) kM/4 — ckopocTs

. 9
aiTo. kl qu 0 Y — BpeMA B yTH COOTBETCTBEHHO MOTO H asTo.
X x+15
9 1 90
[MonyvaeM —-—= .
x 2 x+15
9 1 90 2 2
2 Jran; I T =0, 180x + 2700 - x° - 15x — 180x = 0, x*+15x-2700 = 0,
x X+
D =225+ 42700 = 11025, x —-—li;r—wi—45,x1=—60.

3 orait: fIcHO, YTO BTOPOE 3HAYEHUE HAM HE TIOAXOINT. 45 KM/4 — CKOPOCTEL MOTO
45 + 15 = 60 (kM/4) ~ ckopocTh asTo. OtBeT: 45 M 60 KM/,
27.13. 1 otam: Ilyets x kM/u — ckopoctk asrofyca. Torama (x + 20) km/y

40 :
CKOPOCTb TAKCH. — Y H 0 Y -~ BpCM#% B NIYTH CCOTBCTCTBCHHO aBTOG)’Ca H
X

X+
40 1 40
Taxcu. lToayvaeM ———= .
_ 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 = ;gg;ﬁq ~ 60, x; = ~80.

3 oran; fIcHO, 4TO BTOpPOE 3HA4YEHUE HE MOAXOIUT. 60 KM/ — CKOPOETH aBTOOYCa.
60 + 20 = 80 (xM/4) — ckopocTs TakcH. Oteer: 60 1 80 km/u.
27.14. 1 sran: ITycre x Mamiug 65110 cHavana. Toraa (x + 4) mauldH crajio.

60 60
— TH —T TPY3H/M Ha KOKAYI0 Mauuy cooTBercTaeHKo B I u II cayuanx.
X x+4

60 60 1
HosnyvaeM — - ——=—
x x+d 2
2oman: $2- 80 L 0 120x + 480 — 120x — x* — dx = 0, x? + 4x - 480 = 0.
x x+4 2

= 16 + 4-480 = 1936, x, = ——44

=20 X2 T "‘24

3 oran: fICHO, YTO HOAXOJAMT TOALKO Ficppoe 3HadeHuc. T.c. cHayama Getao 20
mauiu. Oreer: 20 ManuH,
27.15. 1 oran: IMycts x nap - nnaHosbm cxeAHEBHBIH BLinyck. (x + 30) nap -

5400 5400
(aKTiieckuit eKEAHCBHLIA BBINYCK, ——— JH. U ———— J(Il. — BPEMA BbINOJIHCHUA
X x+30
5400 5400
3akasa cooteetcrBeino B | # Il cayuwasx. Tonyuaem - =9
x X +30
2 oran: @— 600 —1=0. 600x+18000- 600x~x*~30x=0, x* + 30x — 18000 = 0.
x  x+30
D =900 + 418000 =270%, x, = M =120, x,=-150.
2
400
3 oran: SICHO, YTO BTOPOE 3HAYEHHE HE NOAXOAWT. 120730 =36 (IH,) — BpcMA

BhITIOHCHMSE 3aka3a. OTeet: 36 aHed,
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27.16. 1 oran: ITycts x kM/4 — cOGCTBEHHAA CKOPOCTE HOJKH.
Toraa: (x +3) kM/4 H (x — 3) KM/ - CKOPOCTh IO TCUEHHIO ¥ JIPOTHB TEHEHHA
6

+-—-——:l
x-3

+——-6—-—I=0.5x—151-6x4-lS—xz*‘ 9=0,x*-11x-12=0.
x+3 x-3

D=121+4-12=169, x =

Hony4aem >
x+3

2 oTam:

11413

7'2,X2=—‘l

3 aram: fciio, 4TO BTODOE 3HauCHUC He TnIxouT 12 +3 = 15 (km/M) ~ ckopocTs
10 TeueHmto. OTBet: 15 KM/4.
27.17. 1 oran: ITycTs x ¥M/4 — cOGCTBEHHAS CKOPOCTb.

35
Toraa (x +3) u (x — 3) KM/4 - CKOPOCTE MO TEUCHWIO H MPOTHB TEUEHUA. — 4 K
¥

5 .
—— 4 — BpE&M4A B MMYTH MO TCUCHINHIO X MTPOTUB TCHCHUA.

x-3
Moay vaem +3—5- 3=7
x+r3 x-=-3
2 omam: —o— 3420, 35105355+ 105—Ax" 36 = 0, 4x* — "Ox - 36 = 0.

x+3 x-

) 3537
2x3-35x - 18=0, D= 1225~ 42.18= 1369, x = >3-37

=18..\'2 Z—O,S

3 oran: Flcuo, 4TO BiOpOC 3HAUCHHE HE MOXOAHT 18 kM u - co6CrBcHHan
ckopocTh. Oreet: 18 KkM/4.

27.18. 1 oran; HyeTb x KM/4 — COOCTBEHHAS CKOPOCTH JIOAKH.
_Toraa (x — 3) kM/4 U (x + 3) KM/4 — CKOPOCTL MPOTHB TECUCHHA W MO TEUCHHIO

96 . 54 42
~— Y4 — IPOXOJHT 96 KM B CTOAMCH BOJE. —— 4 H —— Y — BpeMs Ha 54 KM Mo
X x+3 x-3

54 42 .9
reucHuto U 42 kM npotus Teuckus. [MoryyaeM —— + —— = —

x+3 x-3 x
2 omai; 54x(x — 3) + 42x(x + 3) - 96(x* ~9) = 0, 36x = 969, 4x = 96_ x = 24
3 oran: 24 km/v - cobeTBeHHan ckopocTh. OTBeT: 24 KM .
27.19. 1 sran: TTyeTs x KM/4 — CKOPOCTB MO 03¢py.
Torma: (x+2) ¥M/4 1 (x — 2) KM/M — CKOPOCTL MO TEYEHHIO U NPOTHE TCUCHHSA

45 24
——y - gpeMs, YTOOBI NpONABLITE 45 KM MO TCHCHUID., — Y K

4 - BpEMA B
X+2 X x-2

9 45

MyTH 0 03cpy M NpoTHB Teveua. [onyyaem 2—44
¥y x-2 x=2
2 Jran; #4908 0.24x° =96 + 9x" - 18x - 45x% ~ 90x = 0,
X x-2 x+2

<1263+ 108y~ 96 = 0, ¥’ ~ 9x + 8 =0, D =81 — +-8 =49, x =2—;——»~:8,x2= i

3 oran: Bropoe 3HaueHUE HC MOAXOAUT, T.K. B JTOM €1)4ac CKOPOCTL [POTHB
TeueHua Guina 61 oTpuiaTesbHOi. 8 kM9 — ckopocTh no o3epy OtseT” § KMy
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27.20. 1 oran; fycTs x kM/4 - coGCcTBEHHAA CKOPOCTE Karepa.

Toraa: (x - 3) u (x + 3) kM/4 — CKOPOCTE TIPOTHB TEYEHHS H MO TEYEHHIO. 3 q
X+
H -—-423 4 — BpEMA B MYTH MO TCYCHHIO H MIPOTUB TCYCHHS.
X=-
[Tonyyaem iﬂ =4 .
x+3 x~3
27 42 2
2oman; ——+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: Scho, yTo BTOpOE 3HaYeHHE HE NOXXOAHUT. 24 — 3 = 21 (kM/4) — CKOPOCTE
npoTus TeyeHus. Oreer: 21 kM/y.

27.21. Loram: ITyctb x kM/4 — CKOPOCTh TEUCHHS.

Torna: (6-x) km/4 u (6+x) KM/4 — CKOPOCTE MPOTHB TEYEHHA M N0 TEYEHHIO.

-3—q H ——4 — BpcMA B ITYTH NPOTHB TEUCHHMT H O TEUECHHIO. 4 9 — npoitner
6-x 6+x x
TWIOT 4 KM 10 TCUCHHIO.
“Tonyyacm ———3 + —3 = i
v 6-x 6+x x
Wotam —— + > -4 =0 18x+ 32 + 18x— 32— 144 + 45 = 0,
6-x 6+x x

4x’ +36x-144=0,x*+9x-36=0, D~ 81 + 4. 36 =225,

N L FUPRNE Lt S

Jl otan: IToaxoamT Tonkko nepeoe 3na4derMe. T.e. CKOPOCTh TeHEHHA 3 KM/4
Orzer: 3 kM/u. -

27.22. ] yran: Ilycts x kM/4 — cOGCTBEHHAA CKOPOCTH TEMIOXOAA. -

TorAa (x + 2) km/u U (x — 2) kM/4 — CKOPOCTb IO TEUCHHIO M NPOTHB TCUCHMA,

36 uu lq—apemanymnow{eumourrpm-m;chum:.
x+2 x=-2
36 , 36 _15
on T L
oYM 2 32 2
Il yram: —31 + -—3—6— - B =0,72x— 144 + T2x + 144 - 1552 + 60 =0,

x+2  x-2 2
5x—144x- 60 =0, 5x* — 48x—20 = 0,D=2304+4-5.20=2704,
“B32 10, x,=04
10
{{l sTamn; SICHO, YTO MOAXOAUT TOJNLKO nepBoe 3Hayenue. 10 km/4 — cobeTBeHHAs
ckopocTb Tennoxoaa. Orscr: 10 km/4u.
27.23. 1 yran: Ilycts x kM/4 — CKOPOCTB 1O 03€py.

Xy

- 6 10
“oraa (x + 3) kM/M — CKOPOCTb MO TCHEHHIO. Y 4 — Y- BpcMA B NYTH MO
x+ x

6 10
TEHEHHI0 U NpoTHB TeueHus. [Tomyqaem vy +—=1
x+ x
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11 3ran: -6-3 + B -0+ 10r+30-22=3x=0, 2 13x~30=0,

X+ X
D=169 +4-30=289, z =13+17

=15,x2=—2.

1II 3ran: SicHO, ¥TO MOAXOAHT TONLKO MepBoe 3HaYeHwne. 15 kM/4 — CKOpOCTh MO
o3epy. Oteet: 15 km/4.

27.24. | yran; INycts x kM/4 — cobcTBEHHAS CKOPOCTh KaTepa.

Torna: (x + 3) kM/4 1 (x — 3) XM/4 — CKOPOCTb N0 TEYCHHIO U MPOTUB TCHECHHA

210 210
——-3-‘1 H 3 Y —~ BPEMA B MYTH NO TEYCHHIO M NPOTHB TedeHus. Tlonyqaem
x+ X

210 210 -4

x-3 x+3 '

1l 3ran; —219- -294 -4=0,210x+630-210x + 630 - 4x* + 36 =0,
x-3  x+3

47 = 1296, X, =%18

[l aran: SIcHO, MTO MOAXO,MMT TOABLKO NICPBOC 3HaMeHue. 18 km/4 — coGcTBeHHAA
ckopocts xarepa. Orser: 18 km/u.

27.25. I sran: TlyTe x kM/4 — co6cTBCHHAS CKOPOCTL TORKH.

Torpa: (x + 4) kM/4 # (x — 4) KM/M — CKOPOCTH IO TCHEHHIO H NMPOTHB TEYCHHUA.

20 4
——uH 1 4 — BpeMS B fiyTH NMPOTHB TEHCHAT U 1O 03CpPY:
x

x-4
Honyuaem u +1= -2—9-
x x-4
14 20 2 2
I oran, — r-n——7=0, 14x-56 +x* —4x-20x=0,x* - 10x - 56 = 0,
x x—

0418 _14,x,=-a,

D=100+4.56=324, x, =

III »ram: SICHO, ¥TO MOAXCAWT TOALKO Mepsoe 3HatucHue. 14 — 4 = 10 (km/y) -
CKOPOCTS NOoAKH NPOTHB Teuenus. Orser: 10 km/y,

27.26. 1 yran; [yts x T — cobupanu ¢ 1 I'a nepeoro nons.

540

Torza: (x + 10)T co6upanu ¢ 1 I'a sToporo noas. 330 Tan T I'a — nnowaas
x
1 u II noweit. [omyqaeM ﬂ + 40 20.
x x+10
55 54 2 2
Il oran; — + m ~2=0, 55x + 550 + 54x -- 2x* —20x = 0, 2x*— 89x - 550 =0,
x X+
D=7921+4.2.550=12321, 5, = 2t _ 50 2, =55,

III 3Tan; SIcHo, 4TO NOAXOIUT TOALKO nepBoc IHaveHHue. SOT — cobupann ¢ 1 I'a
nonst. 50 + 10 =60 (1) — cobwpami ¢ 1 I'a Il nons. Orser: 50 u 60 1.
27.27. | oran; INycts x AeTaneH — nuaHOBLIH BLINYCK B Hac.

120 12
Torna: (x + 20) acT. — peasTbHbH BLITYCK, — 4 U n 20 4 ~ BpemMs paboTsl Mo
X X
120 120
naaHy v B aeitrcautensHocty, [onyuaem: — — =1.
x x+20
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120 120

—1=0, 120x+2400~120x—x*~20x = 0. x* ~ 20x — 2400 =0,

H sran: — -~
x x+20
D =400 + 4 - 2400 = 10 000, x, =;22#=40,x2=—60.

1 sran: SicHo, 4TO MOAXOUT TONLKO MepBoe 3HaueHue. 40 netanel — MaHOBLIH
sbiyck B 4ac. Orser: 40 actacielt.
27.28. | otan: TlycTb x getanelf — MIaHOBBIA BLATYCK B ACHS,

120
5 AH. — BpeMa

120
Torpa: (x + 2) sner. — peaybHbIN BBUIYCK B JicHb, —— JAH. H
X X+

. 120 120
paboThi N0 NIaHy U B aeicreutensiocT!. floayqaeM — — >
x  x+
40

I 3ran: 19_____ —1=0,40x + 80 —40x - x2—2x=0.x2+ 2x - 80 =0,

x  x+2
D=4+4.80=324, x = 218

=3.

'—8,XZ=—IO

I sran: flcHo, Yro MOAXOAMT TOJILKO MepBoe 3HaueHue. 8 neraneii — nuaHoBbIH
€KEAHCBHBIA BbIMyck. OTBET: 8 neTanch.

x-3
27.29. 1 stan: [lycrb x — 3nameHarens. Torga: x — 3 — wicaurens, —-— — apoGs.
: x

X347 _ x4 osan sipods. Monyuaen 4 1 - x=3
x+5 x+5 Pobb- HomMaeM 5 T2 T T
Moran: 202 -1 _ 273 L0 002 Bxm @ - Sx—2 (x=3)x +5) =0,
x+5 2 X
X +3x -7 -4x+30=0,x+x-30=0,D=1+4 30=121,
X|=Lﬂ=—6,xlz5 '
2
111 stau; B nepsom caydac nomyvacm ~6-3_9_3 ¢ noaxonmr
-6 6 2

5-3 2 2
Bosropom: — = - Z . Otper <

5 5 5
27.30. I otan_ [lycrs x — uucantens apodu.
Terma: (v+5) ~ ¢ stamenareab, —>_ — namnas 1po6s. =2 _=3"2 _ yogas

x5 x+5+16 x+21
Apo0b. [lonyyacm xo_xz2 1
APODE: 107y x+5 x+21 3
x-2 1 _

11 sram: - o~ =0,3xM463x - Jx + )X - 2) —x + SHx + 211 =0,
x+5 x+21 3

3 +63x—3x%—9x+ 30 -x2—26x—105=0.x2—28x + 75=0,

D=784-4.75=484, x, =23+22 _95 1 =3
25 25
111 sraii: B nepsoM cny4ac Hawa aApoOb paBHa = — Ho 210 cokpaTHMas
25+5 30
Ipo0b, 31a4MT, JTOT Cily4ail He mojxoauT. Bo sTopom ciyyae nawa apobs pasHa
3 3 3
— = =, Orpet: —
3+5 8 8
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27.31, 1 oran: ITycts x ~ yucnurens ApoGu.

Torna: (x+1) — 3Hamenarens. 2 hawa Jpo6h. x1 . x1 — HoBas ApcOb.
x+1 x+1-1 x
TTo. acM _x._ - ill = ..!_
M T T 1
X x~1 1 2 2 2
Ooram; — - — — — =0, 12212+ 12 - x> —x=0,x>+x - 12=0,
x+1 X 12
D=1+4.12=49, x,:"2+7=3,x2=—4.
I sran: B nepsoM ciiyvae nama aApoGs paeHa 3_3- = i‘_ .
+1
Be srepom ;4 - - i, T.€. 4HMCHUTENb GOABLIC 3HAMEHATEAS, 4TQ
-4 +1 -3

MIPOTHBOPEUHT YCI0BHIO. 3nauur, I cryyad ne noaxoaur. Orset: 3
4

27.32. | oran: Tycrs x kM/4 — nepBoHavantbHad ckopocTh., Tora: (x + 5) km/4 -
260

HOBAA CKOPOCTh. ——d -- BpeMsA Ha iyTb AB 1o nnamy. 2x kM — npoexan
X

asTo0yc 3a 2 4 nocne Bobixoaa M3 A. (260 — 2x) kM — 0CTanoChL Npoexarh Jo

60~ 2x
KOHI@ MYTH. Y4 — [1po€xan DTy OCTABIIYIOCS 4acTh.
(2 +—l- + 260~ Zx) 4 — OblA B NyTH aBTO0YC.
2 x+5

Tak kax asTeGyc npxcxal BOBpeMs, NO.Ty4aeM %+ 36—0:—521 = &Q .
X x

5 260-2x 260 _

Il oran; =+ — == =0, 5x> + 25x + 520x — 4x* - 520x — 2600 = 0,
2 x+5 X

a1 +25x—2600 =0, D =625+ 4 -2600 = 11025,

xl="—2—5—;—@=40,x2=—65.

[il arau: Scwuo, uro noaxoaut toasko I cryuait. T.e. 40 km/4 — neproHauaTbHAA
ckopocTh. OTBeT: 40 KM/u.
27.33. 1 gran: fycth x KM/4 — nepBoHadaIbHAA CKOPOCTS.

Toraa: (x + 3) kM1 — HOBAs CKOPOCTE, 3 4 — BpeMs Ha NYyTh J0 TypOaskl. 2x KM -
X

30-2x
x+3

npoexan 3a 2 u ua ooparsoM nyTH. (30 — 2x)KM — OCTAJIOCH NIPOCXATh. y -

30-2x

[IpoEXal OCTaBLIYIOCH HacTh, (2 +
30-2x 1 30

x+3 E—T

1 stan: %% + 30-2x - 1(1 =0, 21x* + 63x + 300x — 20x* — 300x — 900 = 0.

x+3 X
2+ 63x-900 =0, D = 7569, x =2+ 87

)4 — Bpems Ha o0paTHLIH NyTb.

[lonmyuaem 2 +

=l2,X2=-75.
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I1_sran: Scwo, uro nomxoaut Tonbko | 3nagwenne. Toraa nosmyuaeMm. uTo
30-2-12 2
BENOCCMUAMCT 3aTPaTHA Ha 0OpaTHsI myTb 2 + 23 = 2; 9.

Orser: 2% .
27.34. ] oran: ITycrs x kM/4 — nepBoHaYaNLHAA CKOPOCTE.

Toraa: (x — 3) kM/4 — HOBasA CKOPOCTh, 2x KM — LauHa BC. (2x ~ 6) kM U 6 kM —
2x-6

nepsas H BTOpas YacTH ITYTH.

6
4H 3 4 — BpeMA Ha nepsolf M sTOpOlf
X—
9acTH MMYTH. YUATLIBAA, 9TO BSIOCCMHANMCT OTO3AAN Ha 6 MHH., NOXyHaeM
2x-6 6 1

x x-3 10°

36 L 6 _ 2l 10— 3)2x—6)+ 60x — 215 + 63x =0,
X x-3 10

20x% - 120x + 180 — 21x% + 123x=0,x - 3x - 180=0, D=9 + 4 - 180 =729,
3+27 _
=15,x,=-12.

] oranm;

X =

I11 oran: Acwo, yro noaxoaut Toaeko I suavenune. Inuna BC pasna 2 - 15=30 (km).
Orser: 30 kM.

27.3S, L oran: [Tycth x kM/4 — NEPBOHAYATLHAA CKOPOCTS.

Torna: (x — I)xm/4 — HoBas ckopocTk. 3x kM — aymuria CM. 16 kM. # (3x — 16)xm —

16 3.x -16
ZBe yacT o6paTHOro myTH. — ] 4. — BPCMA Ha 3THX y4acTKkax NmyTH.

X P Saad
YuursiBas, ‘{TO neirexod Ha oOpaTHLIH NyTh 3arpaTn Ha 4 MHH. Gomie,
nonyvyacm —+ 3316 =3+ i
x x—-1 60

sram; S + 3"‘1]6 - %:- = 0, 240 — 240 + 45x% — 240x — 46x + 46x = 0,
X X -

K —46x+240=0,D=2116-4-240 = 1156, x, =

46+34

=40,xz=6.

III yran: ScHo, YTO MOJXOAMT TOJNLKO BTOpO# crydadi. 3nauuT, Anuna CM paexa
3- 6 =18 (km). Oreet: 18 kM.
27.36. | pram: [TycTh x KM/4 — NnepBOHavYaNbHaA CKOPOCTE.

4
Torma: (x + 10) kM/4 — HOBaA CKOPOCTb. — 4 — MJIAHOBOE BPEMA Ha BECh MYTh.
x

14 5-14 40
—4yH =
x x+10 x+10

9 — ppcMa B nyTH B I corywae. Tak kak noesnx onosnan na

2 muH. H Ha 10 MuH. ObL1 3a5EpIKaH, NONYHaEM: 1 + E+ L + —5—‘-‘-
6 x x+10 30 x

Ilarran—4——4—0+ 40 ~——,—I-—B+ 10 X

30 X x+10 30 x x+10
x+10x-300x—3000+300x = 0, x* + 10x — 3000 =0, D = 100 + 4 - 3000 = 12100,
X|=M=50.Xz=—60.

2
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Ul _sram; AcHo, wro noaxoauT Toabko [ 3wauenwe. T.e. 50 km/9a -
NepBOHatanbHad Ckopocts, OTBeT: 50 KM/4.

27.37. L atan: Tlycts x kM/a — ckopocts I noesaa.

Torpma: (x + 12)km/u — ckopocte Il moesma. Tak kak moe3za BCTPETUNHCHL B

240 120 120
CepeAMHE YTH, TO KaxAblH npomen > =120 (kM). — 4 H
x

9 — BPEMS B
2 P

nytu I u Il noesnos,

120 120 1
Tak kak II noesn Beiexan vepes 30 mun. nocie I, nomyvaeM — — —— = ~
x x+12 2
oran; 122~ 120 1 240+ 2880 - 240x - #* - 12x =0
x x+12 2
x* + 12x - 2880 =0, D= 11664, x, =l'i;—'9§=48,x2=—60.

III aran: SIcHo, 4TO HOAXOAMT TOJELKO MEPBOE 3HAYECHHE, T.€ CKOPOCTH MOE3I0B
paBHul 48 kM/1 1 48 + 12 =60 km/4.  Otser: 48 u 60 kM/u.

27.38. | aran: ITycrb x kM/4 — COBGCTBEHHAS CKOPOCTH KaTepa.

Torza: (x + 2,5)kM/4 1 (x — 2,5)KM/4 — CKOPOCTD TIO TCYCHHIO H NPOTHUB TCUCHHUR.

21 21
4H

x+2,5 x-2,5
Tax kak oiuee Bpems paeHo 44 11 30 MUI. YXOMUT HA CTOAHKY, TIOMYYaeM

20,2 1,

x+2,5 x-25 2

21 —z=0,42x-|05+42r+105—7x2+43,75=0,
x+2,5 x-2.5 2

7x* - 84x-43,75=0, D=91%, x, = 12,5, x,=—-0,5.

IIf sran: SAcwo, uyTo noaxoauT To/bkO I 3HaveHHe. 3uaynr, 12,5 km/4 — ckopocTh
karepa B croauelt Boge. Otser: 12,5 km/y,

27.39. I aran; Iyctb x kM/4 — coGcTBeHHast ckopocts noakd. Torna: (x + 1)km/y

14 15
U (x — 1)kM/4 — CKOPOCTB MO TCUCHHIO M APOTHB TCHECHHA. 1 qH -1 q-
x+ x-

Y — BpPEMA HA ITyTh MO TCUCINGO H IIPOTHB TCHCHUA,

1 yran:

BPEMA B IYTH 110 TCUCHHIO H MPOTHB TCUCHWA, (—l:—l+—l—5—l) 4 — ofuee BPEMA.
x x-

30 . 14 15 _ 30
~— Y — Bpems B IyTH 1o croaveit Boac. [lonyyaeM —— + —— = —,
X x+1 x-1 X

I >ran: --li + 153 =0, 14x% ~ 14x + 155 4 155 -~ 30x* + 30 =0,
x+1 x-1 X .
2 1+11
x-x-30=0,D=1+4.30=121, x =——2——=6,x2=—5.
L sran; Sicno, 4To nOAXOAHT TONLKO I 3uadenue. T.e. coGCTBCHHAS CKOPOCTH
JIOAKH paBHa 6 kM/4. OTBET: 6 KM/H.
27.40. I aran: TTycrs x TypucroB — 610 B kaxaom asrobyce. Toraa: (x ~ 17)Typ.

188 180
— MIAHUPOBANOCH Pa3MECTHTE B OJIHOM aBTO0YCE. —— aBT. M
X

7 apT. — OBINIO

Ha CaMOM ACNC H 110 111aHy.

213



Tax xax Ha caMOM zesie 65110 Ha 2 asTo0yca MEHbIIE, TO MOAYYaEM
180 188 _

x-17 x

=2 120,905 —94x+ 1598~ + 17x =0,
x-17 X

¥~ 13x-1598=0,D=81% x

11 3ran;

13’;‘“.47,::2=—34.

III aram: AcHo, wto noxxoauT Tomsko I sHaueHue. 47 TypucTOB ORIIO pasMeLLEHO
B Kax oM aBsTolyce. Ortser: 47 TYPUCTOB.
27.41. Lotan; [Tycts x I'a — exeanesHas niaHoBas paboTa.

Torma: (x + 25)'a — exeaHeBHasa nelficTsuTenbHas paGoTa. 0 UL W
1800+ 200 y "
BT JH. — TUIAHOBBIH W PEALHBIA CPOK BBIMOMHECHUA 3AJaHUI.
X+
Tak kax Ha camoM Jese Opurana BLIIONHMNA BCIO paGoTy Ha 41H. paLLUS,
I 1800 2000 _
i x+25
Horan: 450 30 1=0,450x + 11250 — 500x — x* — 25x = 0,
x x+25
x4 75x - 11250 = 0, D=225%, x; =%3—2—5—=75,x2=—150.

IN_aran: Scwo, uro noaxoaut tonuko I suavenwme, T.e. 75 Ta — exenuennast
niaaHoBas paborta. Otser: 75 Ta.
27.42. | yran: Ilycth x kM4 — ckopocTh I memexosa, y kMM — cxopocts 1)

neurexoxa. Toraa: (x + y)xkM/4 — CkOpOCTb MX CONMKEHHA. 4 — BpeMsA 8

x+y

“ _
myTH Jo BerpewH. Tak kak ouu BerpeTunuch vepes 4 vaca, TO =4,

x+y
Pa3Gepem Tenepe 11 ABH)RCHHC B 3aza4¢. Tak Kak OHH BCTPETHJIHCE B CCPEAMHE
22 22
MYTH, TO KAKILIA npomen — =22 (kM). —uu —vy—Bpema B mytd 1 u lI
x y

neucxonos, Tak kak I Boizten Ha 44 Mus. paHLe BTOPOro, NOTy4acM
22 22 _ 11

x y 15
I 1 1
—_— x+y= S Y= —-X
e JXEY
11 oran; _2___3_l 3_”2. __Tlg=
x y 15 o —
330 -30x-30x +x? - 11x =0, x* - 71x + 330 = 0, D = 61°
Jn=7l;61=66, x,= 5,y =1 - 66 =55, y2=11-5=6.

IIl oran: SchHo, uto nmoaxoaut toibko II mapa (x, y). T.e. ckopoctH nemcxomnos
paBHB! 5 ¥ 6 kM/4. OTBeT: 5 ¥ 6 KM/U.
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27.43. I yram: Ilycrs x xM/4 — TUTAaHOBAas CKOPOCTh, y KM/ — JiclcTBUTC/BHASA

96 96
ckopocts, Toraa: — 4 M “— 4 — BpCMA B NYTH MO MiaKy H T.K, HA CaMOM Jiei1e
X ¥

% 96
BCMOCCITHNCT Npoexan myTh Ha 2 yaca OwicTpee, TO nogyyaeM — — — =2,

X y
Sx
y kM — nipoe3xkan 3a | yac ua camom aee. ” KM — [IpCANOJIarajl Mpoexarh 3a

lyac 15 Mun. Tak kak 3a | uac ou mpocskan Ha | km Goxuuwie, nosiydyaem

48 192
Sx _4+5x x  4+5x
4 4

192 + 240x ~ 192x —4x — 5x* =0, 55 ~44x — 192 =0, ) = 762,
X = 44:076 =12, x=-32, y = 4+i 2 6.y, =4—54-§—'3=
[T >stan; AcHo, uto noaxoautr toiasko | mapa. 3mnaunT, wHa camomM Jene
BE/IOCUITEJHCT eXan co ckopocThio 16 km/4. Otset: 16 km/4.

27.44. | yran: TycTts x © — cepebpa O6nin0 B crinase.

~1-0,

-3

80
Toriaa: (80 + x)i — macca cIulaBa. % + 100% — coJicpxanuc 3010Ta B CrIaBe
+x

80-+x+100=(180+x)r — macca HOBOrO CriaBa. - 100% — coacpxawnue

1
180+ x
30.10Ta B HOBOM CI1/1aB¢.

Tak kak cojJcpxanue 3010Ta B HOBOM CIIaBC yBEAHYHIOCh Ha 20%, nojydaem
180 80

100 - - 100 =20.

180+ x 80+ x

oran: 205 805 0, 900x+72000-72000 - 400x—x*-260x—14400=0,
180+ x 80+ x

X —240x + 14400 = 0, D = 0, x=5;—°=120.

111 sran: B crutase 6uito §20r cepeSpa. Otser: 120r.
27.45. | oran: Mycre x kr — nepBoHayanbHas Macca cinaBa, Toraa: (x — S)kr —

5
conepxaxue Mcan. —  100% — cosiepxanue nuHka. (x + 15)kr — macca HOBOrO
X

crasa. 100% — concpxanue IMHKAa B HOBOM ciJlaBe. Tak Kak

x+1

COIEPKAHUE LIHHEKA NOBLICHIIOCH Ha 30%, nomydaem 205 - 100 - 2. 100 = 30.

X
-0 -3=0,200x—50x - 750 - 3x* — 45x =0,

x+15 x .
X2 - 105x + 750 = 0, x> — 35x + 250 = 0, D =225, x, =35;15=25. % =10

Il yran:
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III 3ran; B I crywae coxepxanne MezM B cruiase 25-5=20 (kr), a unHka 5 kr. Bo
Il cmywae meam 10 — 5 =5 kr v umnka 5 kr. A B YCJIOBHH N'OBOPHECH, YTO MEAU
6bino Gomsiue. 3naquT, noaxoaut Tonsko I crywail. T.e. Macca cnnasa paBua 25 kr

Orser: 25 kr.

§ 28. Eme oaHa gopMyJia KopHeii KBAAPATHOIC YpPaBHeHHA

28.1,

a)x*—~14x+33 =0,
B=-14,k=-7,¢=133,
X,=T% ,/(—7)2~33 =71t4,
x=11,x=3; '

B)x*+12x-28=0,
B=12,k=6,c=-28,

x,,z=—6:t 436'*'2 =—6i8,

x;=2,x,=-14;
28.2.
a) x? +34x + 280 =0,
k=17,

X117 £289-280 =173,
X =-20,x, =-14;

B) x> —24x + 108 =0,
k=-12,

x12=12+ 144-108 =12 ¢ 6,
x =18,x,=6;
28.3.
a) 9x2 - 20x-21 =0,k =-10,

=lOi«/lOO+21-9 _lox17

9 9
7

X) =3,.‘\’2=-_‘.

X2

B)5x*+8x—4=0;k=4
_ 4316420 _ 416
5 5

2
X ==-2,x= 3

X1.2

6) x> - 10x-39=0,
B=-10,x=-5,¢=-39,
x2=5% J(-5)2+39 =58,
X = |3,x2=-3.

Dx*+12x+35=0,
B=12,x=6,c=35,

X1,z=—6'_". \136—'3 =—6% l,

X =-‘7, X2="'5.
6)x* -16x-132=0,
xk=-8,
x12=8% V64+132 =8 14,
X) =22,XZ=—6;
r)x* +26x - 120 =0,
k=13,

X112 =13+J169+12 "——l3il7,

X =4, x2=—30.

6)7x+6x—1=0;xk=3

_ -33947 _ -3+4
X12° =
7 7
1
X|=—1,X2=—.

P —Ax+2=0,k=-2

Xj 3= 2i4;6— — HCT KOPHEii.
' 3

284.2)x’-2x—1=0; %:1’—1-(—1)=2; 5, =1%42;

D

6) x> +4x+1=0; T=41=% x,=-243;

B) ¥ +2x-2=0; §=1+2=3; X,

D

-1:43;

D) —6x+7=0; —=9-7=2; X, =32,
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4+2J_ 2+J—

4 2
6)9xz+12x+|=0;_4_=36_9=27; xu:-6¢93\/§ ,tJ'

3
+
B)4x2—12.x+7=0;%=36—4.7=3;_xu=6ijﬁ=3“z‘/_;
-515J5  -1245
25 5
28.6. )x+3 2x+3’x+3 2x+3 O,X +3x~(2x +3)(x~ 3) _ 0
-3 x Tx-3 x x(x-3)
x2+3x-2x7-3x+6x+9 _ —x"+6x+9
x(x-3) T x(x-3)

6462
2

28.5.2) 4% - 8x+ 1 = 0; —=|6 4=12;

’

1) 255 + 10x~ 4 = 0; 2=25+25-4 - 125; 5, =

X -6x-9=0,

D=36+49=2.36, x,= =3+342,x2 0, x# 3. Orser: 3+32.

3xbl_x-1 | 3x4l x-1 0, GBx+1)(x-2)~(x-1)(x+2)-¥*+4
x+2 x-2 ° x+2 x-2 (x+2)(x-2)

33~ 5x-2— x—x+2—x +4=0,x>-6x+4=0,D=36-44=20,

=0,

=3+/5 , x #+2. OtBeT: 345

a2 = 2
) x+2 3x-2
x-2 2

27 +4x=(3x-2)x—2); 262+ dx =3x2 —8x + 4; " ~ 12x + 4 = 0;
—?—:36—4:32; X, =602 ;

0 3x+2 x+2 .. Bx+2)x+3)-(x + 2z -3) = (x - 3)(x+3);
x-3 x+3

3+ 1Ix+6—- (2 -x~6)=x=9 x* + 12x +21 =0;
—f—=36~2|=15;x‘,2=—6i~./l—§.

28.7. 1 oran: llycthb x cM — LuupHHA NPAMOYIOILHHER.

Toraa (x + 30)cM — ANKHA REPSMOYTOIHHKA.

Tax KaK AI0WANDL NPAMOYFONLHHKA paBHa 675 cM”, noysacy x(x + 30) = 675,

1 arai: x*+30x-675 =0, X12=~15% J225+675 =~ 15130, x, =15, x,=45.

Il arar; Acuo, ¥ro moaxonat Toneko I 3nauenue. 3Hauut, 15 cM — mmMpHHA
npaMoyronbhuka, 15+ 30 =45 (cM) — ammina. Orer: 15 1 45 o

28.8. I oran: IycTs x cM — nicpsOHaYaATLHLIH pasMep JHCTA.

Torna: (x — 6)cM H x cM — pasMephl CCTaBUICHCA YacTH.

Tak Kak nnomass ocTabmelics yacTu pasnia 135 cM?, noayqaem x(x — 6) = 135.

I1 oram: x* - 6x ~ 135 =0,x,=3% VO+135 =3£12,x,=15, x;=-9.
III oaran: ScHo, uro moaxoaut Toheko | 3Hauseuwe, T.e. 15 x 15 oM —
nepecHavanpHLle pasMepst nHera. Oreer: 15 x 15 om.
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28.9. I stam: INycts x — [ ukcuto. Toraa: {x + 6) — I1 yuco.

Tak xak npousseacHuC YHces pasHo 187, mosydaeM x(x + 6) = 187

Woram x*+ 6x - 187=0,x,,=-3+ JO+187 ==3 x4, x,= 11, x,=-17.
11 oran: Tak kax Y#cna HaTypabHbiC, TO MOAXOAWUT TONbKO | 3HadeHue. T.e. 11
-luaucno. 1T+ 6 =17 — I uucao. Orser; 11 1 17.

28.10. | oran: ITycTts x M — MHPHHA MPAMCYTONBHHKA.

Torna: (x + 14)em — cro zumHa. Plcnonbsyn teopevmy [ludaropa, naitnem
avaronans, E¢ ksaapaT paseH x° + (x + 14).

lak KaK 10 YC/IOBUIO AMaroHak pasHa 34 oM, nonyuaem x* + (x + 14)? = 34

[ oram: 2x* + 28x — 960 = 0, x* + 14x — 480 =0,

x;2=~7+ J49+480 =-7+23,x, = 16. x; ==30.
LI aran: Acxo. 4ro noaxoauT Tonwko I 3uaucHize. T.e. 16 cM - wipuna,

16 + 14 =30 (cm) — nnuna. Torna nomans pasta 16 - 30 = 480 (cm?).
Orser: 480 cM*.

30
28.11. ] oran: IlycTs x kM4 — miaHobas ckopocTb. Toraa: — 4 — IJIaHOBOG
X

30
BpEMA Ha BeCh NyTh. (x + 10)kM/4 — peasibHas CKOPOCTb. Y — peasibHOE
X

+10
BpcMA HA BECh MyTh, Tak Kak peafNbHOC BpeMs Ha 6 MHH. MCHBINE, MOTy4acM
30 1 _30
o=
x+10 10 x
01 oram: + L 3% C 0. 300x + 524 10x - 300x - 3000 =0,
x+10 10 x
x2 + 10x = 3000 =0, x;; =—5 = 25+3000 =-5 55, x, = 50, X, =60

I _oran; fAcuo, uro wnoaxoautr touavko | 3uayenuwe. Te 50 xm/a -
1iepBOHayanLHaa ckopoctn. Torna 50 + 10 = 60 wm/u — AeficTBUTEILHAT CKOPOCTD.
Orser: 60 km/u.

28.12. | oran: Iycrs x xM/4 — mmaHoBas CkOpocTb. Torna: (x + 6) KkM/4 -

llCﬁCTBHTeJleaﬂ CKOPOCTL ig'-l — TNnRadoBOC BpCMﬂ na BECH l'l)"l‘b ——3-6—6 -
X X+

JICHCTBUTENBHOE BPCMA Ha BECH MyTh. 1aK KakK AEHCTBUTCALHOE BpeMs Ha
36 1 36

12 MHH. MEHBLIE, ITOydaeM — + — = — .
x+6 5 x

ioman, < + L _ 38 _ g 180x +x* + 6x - 180x = 1080 = 0.

x+6 5 x
x* +6x - 1080 =0,x,,=-3+ /9+1080 =-3 £33, x, =30, x;=-36

HI oran; SicHo, 4ro moaxoauT Toiabko | 3Hauenuwe. 3mauut kaTep Imcik CO
ckopocTbio 30 + 6 = 36 (km/u). OTBeT: 36 KM/N.
28.13. I aran: Mycrs x kM/4 — ckopocts 1 asrobyca. Torna: (x + 4) km/q4 —

48
ckopocts Il aBTobyca. — 4 ¢
x x+

1 4 — ppems B yTH | u Il arTobycos.

48

|
Tak kak I aBro6yc npucxan Ha 10 MuH. pasbiiie, noJy4aeM il i
X X
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48 1 48

[ oran: —— + = — — =0, 288x + x>+ 4x - 288x— 1152 =0,
x+4 6 X .
oax-1152=0,x,,=-2+ J4+1152 =-21£34,x, =32, %3 =-36.

HI aran: fAcro, 4To noaxoaut tombko [ 3HaweHue. 3nauut, 32 kM/1 — CKOPOCTD
I aBroGyca. Orset: 32 n 36 KM/,
28.14. | stan: ITycts x kM/4 — nepeoHadansHas ckopocts, Toraa: (x + 10) km/q -

195 195
HOBad CKOPOCTh. — 4 H
x

0 9 -~ BpEMA 1O IUIaHy H B ACHCTBUTCAHHOCTH HA

x+1
actaBmMecs 195 km. YuuThiBasg, 4TO XEHCTBHTEALHOC BpeMs Ha 24 MUH.
195 2 195
MEHBILIE, NOJTyMacM + = =
x+10 5 x
Dotan: —22— + 2~ 195 _ ¢, 9755 + 242 + 205 - 975x ~ 9750 =0,
x+10 5 X

X+ 10x-4875=0,x,,=-5 & V25+4875 =-5170,x, =65, x=-15
I oran; fAcuwo, 4TO NOAXOAMT TOMbKO ) 3HaveHWe. T.e. 65 kMMM -
nepsonaqantHas ckopocTs. OTBer: 65 kM/y.
28.15. 1 s1an: ITycTs x kKM/4 — CKOPOCTb TOBapHOTO NMOE3Aa.
400 400

Torza: (x + 20) KM/4 ~ CKOPOCTb EKOPOro MOE3xa. —— 4 H 20 Y — BpeMA B
x x
NyTH TOBAapHOIO H CKOPOTo NOe3ROB. Tak Kkak BpeMA CKOPOro noesga Ha lu
400 460
MCHBIUE, NOJy4aeM +1=—
x+20 x
400 400

Il oran:
x+20

x2=-10% \100+8000 =—-10+90,x, =80, x,=-100.

11 stan; SlcHo, wro noaxoaut Tonwko ] 3mademue. T.e. 80 kv — ckopocrts
ToBapuoro noeiaa; 80 + 20 = 100 (xm/4) — ckOPOCTb CKOPOTO NMOE3AA.

Otser: 80 u 100 km/4.

28.16. | aran: Ilycte x kM/u — mnepsoHavanbHasd cKopocts moesma. Torxa:
{x + 12) kM/4 — HOBas ckopoeTh. Tax kak Bech MyTsh paBeH 120 kM, €ro NoJoBHHA

paBHa %9 =60 (xM). @q " 60
x

+ 1~ — =0, 400x +x* — 400x — 8000 = 0, ¥*+20x-8000 = 0,
x

Y — [UIAHOBOE W ACHCTBUTC/ILHOE BpEMA HA

+12

BTOpO# nososune nyTH, Tax kak moe3x Ouil 3aaepkaH Ha 10 MuH., MoyydaeM

60 1 _ 60

+ [
x+12 6 x
Doman: —22 + 1 8% — 0 3600 + 52+ 126 - 360x - 4320 =0,
x+12 6 x

£+ 12x-4320=0,x,, =—6 £ V36+4320 =—6 66, x, = 60, x=-T72.
Il asran: Scuo, uro noaxoauwt Toapko | 3Hauenne. T.e. 60 km/u -

nepBoHavabhad CkopocTh. OTBeT: 60 kM/4.

28.17. 1 aran; [EycTs x xM/4 — CKOPOCTD TEYEHUS,

Toraa: (20 + x)km/u ¥ (20 — X)kM/4 — CKOPOCTB NO TEUCHHIO W NPOTHB TCYCHHA.
8 - 1

20+ 20-2

Y - BpeMA IBHOKCHM [0 TEUCHWIO H NPOTHUR TEUCHMA.
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8 16

<+

20+x  20-x
+ 4 —l=0, 120 — 6x + 240 + 12x - 400 +x® =0,
20+x 20-x 3

XH6x-40=0,x,=-3% J9+40 =-3+£7,x,=4, x,=-10.

I aram; flcuo, 9T0 noaxonut Toabko 1 anauenue, T.e. CKOPOCTE TEUECHUA paBHA

4 xm/4. 3nauwT, 20 + 4 = 24 (xM/4) — CKOPOCTE MO TeyeHuo. OTBeT: 24 KM/4

28.18. ] aran; ITycts x kM/9 —~ CKOPOCTD TEHEHHA.

Toraa: (12 + x)im/y w1 (12 — X)kM/d — CKOPOCTB 110 TEUCHHIO M NPOTHUB TCYCHUA
1 qu

12+x 12—x

Tax Kax kaTep 3aTpatyt Ha MyTh MO TeucHMo Ha 0,5 4 McHBIIE, ToayYaeM
7 _ 10 '

12+4x 2 12-x"

Tax xak Ha Bechb NYTH KaT<p 3aTparni g Y, noayvacm = %

IT oran:

Y — BpEMA NBHKCHUA 110 TCUCHUIO ¥ ITIPOTHUB TCUCHIMA.

=0, 168 - 14x + 144 — x> 240 - 20x =0,

IT ran: 7 +1 i0
124x 2 12-x

K4+34-T2=0,x,=-17% V289472 =-17£19,x,=2, x, =36
11l ran: AcHo, 410 NMOAXOAUT TOABKO | 3HaueHne, Suauut, 12 — 2 = 10 (km/y) —
CKOPOCTDb MOAKH RpoTHB TeueHus. Orser: 10 km/u.

28.19. a) x> — 52x— 285 = 0, x, ;= 26 + 676+ 285 =26+ 31, x; =57, x, =5,
5) 3¢+ 130x - 133 =0;
—65+68 133

——65’ -3(~133) = 4225+ 399 = 4624 = 68 ; T =1 x= -5

B) X+108x-2413=0; T = 54" +2413=5329 = 73*; x,, = -54 273, x,=127: x,=19;
r) 1752 = 128x - 64 =0;
_64:72 8

D=64+1764=6481=72% x,=——"; x,=——; x, = 8.
17 17

28.20.2)x* - 43x + |2=0,x,_2=2J§ +V12-12 =243,

6) X +2V5x-20=0.x,,=~V5 £ 5+20 =5 £5;

B) X' +6J2x+18=0: (.\'+3\/E)2 =0; x=-32;

X -42x+4=0,x,=2J2 + J8-4 =22 +2.

2821 a)x* —2(a- 1w+ a*~2a-3 =0, x,=a-1t(a-1P-d+2a+3=
=a-1xyi-2a+1-P+2q+3=a-122. x,=a+ 1, =g- 3

LN

6) — 953 B) BMecto "a" BesAe nocTaBMTh "p"
CH2p+ I pt+2p-8=0,

xiz=-p-1tJ(p+1f-p* -2p+3 =—p—1|F+0pH-p-2ps8==-p- 123,

X =-p+2,x=-p-4

B)x* -2a-1x+d*~2a-15=0,x,=a- 1% \/(a—ljz—az-i-QaHS =
=a—liJaz—m+l—az+2a+ls=a—li4,x.=a+3, x2=a-35.
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D& +2a+3x+a +6a—T=0,x,=-a-3 £ J(a+3f-a?—6at7=
=—q-3 P tbat9-F—atT=—a -3+ 4, x, = —a+1, x=-a-17

28.22.8) X% - 2px + pP— 1 =0, D= 4p? — 4(p* ~ 1) = 4; xu=2p2:t4=p:l:2;
6)px2—4x+l=O;Ecnnp=0,'rox=—%.
Ec.nup;eo,'ro—?:zl—p.
+./4-
Ecmi 4-p20,10 ccTR MpH p< 4. xu=2—_——4—p;
P
Tlpu p > 4 kopHe# e,
B)x2—4px+4p2—l=0;-g=4p2—4p1+1=1; X, =2ptl;
1 ‘ D
r)Ecmup=0, 10 x=§-.EcmA p=0,T10 T=36—4p.
Ecnn 36-4p20,T0ecTEIpH p<9. X, =§i—ZE;
p
Tlpu p > 9 kopHeii Her.
28.23.a)Ecnup=4,Tox=-1,
D 2-pt2
E 24,70 —=(p-D'-(p-Hp=4; x, = s =-1; x =——,
cam p#d, 10 —-=(p-2) ~(p~4)p M2 =T gy M g

6)Ecnup =0, 10 x=-1,5.
Ecmu p=20, 10 i:—=(p+l)z—p(p+3)=l—p.

Mpu pe (- U 1] x=—LIDE=P2
P

Ilpu p > 1 kopHe#t HeT.
28.24. I oran: [Tycrs x KM/4 — nepsoHavaibHas ckopocTb, Toraa: (x + 12)km/q —
HOBas CKOPOCTh. 2X KM — NPOeXan MOTOUHKAHCT 32 24. (120 — 2x)km — ocTanock
120-2x _— 120-2x

x+12
ABHXCHUA HA ocTaBlieiica yacTH. Tak KaK B AeHCTBHTEILHOCTH MOTOLMKIHCT
120-2x - 1 _ 120-2x

+12 10 x
I srant: 120-2x + 1 120-2x -0,
x+12 10 X

1200x — 20x% + x? + 12x — 10(x + 12)(120 — 2x) =0,
1200x — 20x% + x% + 12x — 20x% - 960x — 14400 = 0, x? + 252x — 14400 =0,

Ipoexars. 9 — [JAaHoBOE M JACHCTBHTENBHOE BpeMA

€XaJ Ha 6 MHH. MCHbBLIE, MOTy4acM

x2=-126 £ 174, %, =48, x; =-300.
IIl_oran: fIcHO, 4TO NOAXOAHMT TONRKO | 3na4eHHMe. 3HAYHT, HOBas CKOPOCTh
paena 48 + 12 = 60 (xkm/4). Orser: 60 xM/4.
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28.25. 1 sram: [Tyctsb x kM/4 — NEpBOHAYAILHAT CKOPOCTE,
40

Torna: (x + 4)kn/4 — HOBAf CKOPOCTb. — 4 -- BPEMA XBHKCHHA OT ropojia no
x

depmel. 2x kM — mpoexad 3a 2 4. npe xBHxeHHR o0parHo. (40 — 2x)kM -
40-2x

0CTaNoCh HpOEXaTh J0 ropoAa. 4 — NPOEXas OCTaBIIYIOCH YaCTh.

Tax xak Ha 00paTHOM MYTH BENOCEMUIHCT OCTAHABTHBAACA HA 20 MUH., IIONyYaeM

ﬂ -2+ l i 40-2x

x 3 x+4

Horam: 2922% _ 40 o 7 4 120x - 647 — 120x ~ 480 + Tx® + 28x =0,
x+4 x 3

X +28x-480=0,x,, =14+ 196 +480 =—14£26,x,=12,  x,=-40.

I oran; fcHO, YTO NOAXOAMT TOALKO HCPBOC 2HaYeHHe. SHAUHUT, HOBaA CKOPOCTh
pasHa 12 + 4 = 16 (kM/4). OtBet: 16 KM/4.

28.26. 1 3ran. ITycrs x% — NMpouUCHTHOS YBCIMUCHHE HIACTUH.

Toraa mocne 1-ro yaenme}mu‘ 3aBo/1 BuITTyCTHA 800 + 8001—(';0- = 800+ 8x — wancnmid.

TMocne sroporo yeennueHus (800 + 81)% +800 + 8x — usaenuii.
J10 cotasuno 1152 usaenwmit.

11 yran. (800+8x)i-;—0+81—352 = 0 800x + 8 + 800x — 35200 =0
X"+ 200x — 4400 =0 :

%, =100 £ /10000 + 4400 = ~100+120 , x; =20, x =220

Il yran. SIcHo, YTO MOAXOXUT TOILKO Nepsoe 3HaueHue —20%. Oteer: 20%.
28.27. 1 gran. ITycts x% — npoueHTIOE YBCIMYCHHE YKCIIa MPAHATBIX CTYJICHTOB B

roa. Toraa yepes 1 roa Gbuio npuisto 2060 + 2000% = 2000+ 20x — CryscHTOB.

a cuxc yepes rox (2000+ 20x)ﬁ+ 2000+ 20x —— CTYACHTOB, YTO COCTaBuiO 2880

YCNOBCK.
U yran. (2000 + 20:)%+ 20x-880=0

200x + 2% + 200x — 8800 = 0; x*+ 200x — 4400 =90
X2 = -100++/10000 + 4400 = —100+120 , x, = 20, x,=-220.

1 otan. flcHo, YyTo NOAXOANT TOJILKO nepeoce stayenue 20%. Oteer: 20%.

28.28. 1 ovan: Ilycte x aHell — myaHOBBIA CPOK BBIMOMHEHHA pabOThl B JACHb.
y M’ — [1aHOBAaA NPOHIBOAMTENBLHOCTD B JIEHb.

Toraa: xy (M) — Bes pabota, T.e. 2800 M* BoabI.

Tonyuaem xy = 2800 (y — 20) M’ - jciicTBHTENbHAA NPOU3BORAUTENLHOCTE B
nenb. (x + 1) nuewt — mpems paborst. (x + 1)y — 20) m* - ofbeM paboThi.
BLINOMHEHHBIH 38 5TO BpeMs. Tak kax B ACHCTBHTCIBHOCTH HE BBIKAYaJH €IIC
100 M*, monydaem (x + 1)y — 20) = 2800 - 100
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I1 rar, {g ;12)‘:‘;0_ 20,2700 ¥ ¥~ 25- 2=2700,
2800 +y - 20x - 20 = 2700, y — 20x =--80, y = 20x — 80, x(20x — 80) = 2800,
xx—4)=140,x - 4x - 140=0,x,, =2 £ f4+140 =212,
=14, x = -10, y, = 20 14 - 80 = 200.
y:=-20-10- 80 =-280.
1l sran: fcxo, 4yro no,txeiaut Toabko I napa (xp). T.e 14 anelk — nnanoswit
cpok semomieHns Beelt paGote. Orer: 14 auci.

§ 29. Teopema Buera
291 a) " —6x+ 11=0,x,+x,=6,%, - x;= 11
6).\‘2+6x—ll=0,n1+x2———6,x| XZ—'—II
B) X2~ x~6=0,x,+x;= 11, x; - x; = 0;
r)x2+llx—6=‘0,x,+x2=—ll,x,-x3=—6. OrBer: y 6.
292.8) X2+ 2x- 5=0,x, + x, = =2, X - X, = -5,
G)X ~15x+16= 0 Xyt Xy = 15, Xy )m—l()'

B)x—l9\'+l—0 x1+tx=19, % -x,=1;
1)24 8x+10=0,x, +x,=-8,x, - x,= 10.
I
293.3)2¢° + 9x - 10=0.x, +x, =~ %=4,5..\, x:f—?():—S
7
6)5x+ 12x+7= 0x,+x2——15g X - x;—;'
. 23 5
B)l9x‘—23x+5=0,x.+x2=ﬁ,xl~x2=E:
113 7

\3\” +113x-7= OX(+X4—‘"-3— Xy X2=—‘;.

204.3)x°-6=0.%, T x,=0,% - X, = -6;6)2.x2+3x'—'0.x.+x2=~%,x, x=0:

1
B X2+ 5x=0,% +x2= -5.%, x;=0; r)7x ~1=0,x+tx3=0.x, x2=—-7

- 4 1
29.5. a) 0,2x" -4x-1 =0,X| +Xx; = 6-2— :ZO,X| .’('22—6’—2':-'5,'
12 -7\3

6) V3 =12 - T3 =0, x,+x,= —=.x; = —— =T,

) i 27 ‘/5 i 2 ‘/3'
mxi- JSx+1=0, xXp bxy= \/g,x,-x2=l;
l\—x +2x =1 =0, x‘+x2———2-.—§ =-3,x, x,=-1,F

3 2

296.0) 2 +3x+2=0, {1273 4 o -

X \’2-—2
6, x - 155+ 14 =0, {“”’ ‘IL5A|=1,x2=|4;
B x2+8x+7=0,x=-1,x - —7x2 -7;
[)X -19x+ 18 = 0 Xy = 1. Xy ]8 X = 18.
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297 a)x +3x-4=0,x,=1,x,-x, =4, x,=~4;
6)FF-12x=11=0,x,=-1, x; -, =-11,x, = 11;
B X -9x—10=0,x,=-1,x -x,=~10,x, = 10;
D2+8c-9=0,%=1,x - x3=-9, x,=-9.

29.8.) % + 9% +20=0, {"‘ e m=hn =5
6)x*-15x+36 =0, {x. +xx2:3165 =12,x=3;

B)x*+5x-14=0, {j' +x"2:_'1i X =-7,x,=2;

xoxp=-30 %17

299.8)x,=4,%,=2, -p=x/tx7=4+2=6,p=-6,%, X =q=4 . 2=8, x’~6x+ 8 =0
6)X1=3,%,==5,—p=3-5=2,p=2, g% - x,=3 - (-5) =15, X + 2x - 15 =0;
B)x;=-8,x=1,p=-8+1=-7,p=7,g=-8-1=-8, %+ 7x-8=0;
DX =-6,%=-2-p=—+6-2=-8,p=8,g=-6-(-2)=12,x* +8 + 12=0.
29.10. a)x; =2,5, x, =2, p=2,5-2=0,5,p=-0,5, g =25 - (-2) =5, ¥ = 0,5y - 5=0:
5)xl=£,xZ-_|l,_p_3_2~_5.,,,=§,q=_3 L3

3 2 6 32
B0 =24, x=-15. p=-24-15=-39,p=3,9,g=24-1,5=36,
X +39+3,6=0; ;

1) = Tx =30 =0, {"!”‘2-7 10, x, =3

=_1,x*+ 2x——l=0;
6

r)_x:g _x"——].z_ =§_.§.=—__..l_q p-‘—"]6 —_3 .5_=._] xz_lgx__l=0
I R A T T A R R T |

2911 x% +bx~8=0,D=5*+4.8 =p*+32, D> 0 ans noboro b 3nauur, 310
YPaBHEHHE HE MOXCT HE HMETE KGPHCH, H HE MOXET UMETH PaBHBIX Ropﬂcﬁ

{;’ +xx2_= _sb TK. X, - x; =—8 <0 a:a moboro b, To ypasHcliHe BCEraa HMeeT ABa
1° A2 =~
KOPHS Pa3HLIX 3H2KOB,
29.02. ax’ + bx+c =0, r * Xy, X3 — KOPHH.
3-0,5=-2; 25=-2 p-s
a)a=2,x =3,x,=-0,5, [ 2 3 2
3.(-.0,5)=£; —-—:f-; C:—3
| 2 2 2
b
3-4=t 2L o
G)b=-1,x =3, x,=-4; ¢ ac ac N
3-(~4)=—,' -12=—l; c=12
L

-2- 025——3; —2,25:—3, b=18
By c =4, x, =-2, x; =-0,25; a 4 3
-2-(-0,25)=—=; 0,5=—; a=8
a a
3—4=-9; -1=——6-, a=6
r)b=6,x|=3.x2=——4; a Ca
3.(—4)== -12=Z c=-72
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2913 2 +p  dp - S —p=0,x,+x,=0,x, + X, =~ p* —4p -5 =0,
PP+4p-5=0,D=16+4-5=36,p, =

29.04. 2+ 3x+ (P - Tp +12)=0,x, x,=0,x-x,=p* -Tp+12=0,

PTp+12=0,D=49—4. 12~1p,—7—;'-'—4p2—3

29.15.a)x% — 12x+ 24 =0,x,, =6 £/36-24 =623,
A1 +28=(x-6-2B)x-6+23);
6)x-8x+15=0,x,=4+16-15 =4+1,

X =5x=3.x -8+ 15=(x-3)x-5);

+ +1 X +x2-"7
B)x x 2= 0 {xl 2—]2 X = —4 XI=_3

EHTx+12=(x+4)(x +3);
2 10 = X +x=-3 = —
0 +3x-10=0, {x: s me-Smtl
X +3x-10=(x+5)x - 2)
2916 a)—x +16x—15,x—16x+15=0,x, =1, ¥, x2=15x =15
%%+ 16x - 15 =(x — 1){x - 15) = (1 = x)(x - 15);

_ Xl—l
6)—x*—8x+9.x* + 8x -9 =0, {x P
a8+ 9=—(x - IXx+9)=(1-x)x +9);

B) x>+ 5x—6.x=5x+6=0, {x,+xz_=5 X =2,%=3
XXy =0

x5k ~6=—x-2)x-3)=Q2-x)3 +x);

-+ Tx+8=—(x—-8)x+1)

29.17.2)3x% £ 5x-2,3x* + 5x-2=0,D=25+4-3 2=49,

='56+7=%', x2=-2,3x2+5x-—2=3(x—-:!‘-)(x+2)=(3x—l;(x*l
6) 6x2+5x~1,6x2+5x-1=0,D=25+4.6=49,

'sl;7=%, x=-1 6xz+5x—l=6(x+I)(x—%)=(x+l)(6x——lr,
B) Sx%+2x~3,5x2+ 2 -3=0,D=4+4. 53 64,
=283 =1 s 3—5(x—-—)(x+1) (5x = 3)(x + 1y,

1 5
r) 15x* - 8x + 1, 15x° —-8x+l—0D 64 - 60 = 4

6 ~1.p=-5

X =

—8+2—-l— = o — = . N —— _l = . —
TR X3 5,15x 8x+1=5-3(x 3)(x 5) (Gx - 1)5x 1).)
29.18.2) -3 ~8x +3,3x*-8x~3=0,D=64+4 3 3=100,
_ -8+10 1 _
- =—’x2——33
6 3

(- 8x - =-3(x - -})(x £ 3)=—(3x~ 1)x +3) = (1 - 3x¥(x + 3.

6)~5x2+6x— 1,56 —6x+1=0,D=36-4-5=16.
6+4 1 1
x = ]—0=| Xp = —5-,—5(x—l)(x-§)=(x—l)(l - 5x),

8-8551 : 725



B2~ 9 - 4.2~ 9x~4=0,=81-4 2 4=49,

x = 2ﬂ=4.x2= %.—2():-4)(1— % y= (=41 - 2x),

4
© Ax—3x~85.4x°~3x—~85=0.D=9~4 4 85=37

=-3;37=%.x2=—5.—4(x~l}l(x°5»=|'l' Axux - 5
29.19. 2) — 24 x+4 —

x'»"x+12=xx+4)(x+31: x~3

I x- 311,\'—!:
3

3x-10x~3
x2 -3 x'x—3, x

L=100-4 3 3=64,x = =3.x=

6

yo Xl x4l 1
Y +4x43  (x+)(x+3) x+3°

4

sitea-a SFPTh 5y

x2ax x(x+1) X

D=1-45 4=81.x =24 .~
10 5

2
2 9a.7 NI 5 -
x2-1 G=Dx=D) a1

L=81-4 2 7=25.x,= =233 = J.x=
4 2

29.20.a)

9x1-1  GBa-DE3x+h  3x-1
) 2 = = s
3x*-8x-3 3(1_3)(“_%) x-3

[}

D=64-4 3 3=100,x,= 8+6'° =30y =—

1
-
I

R L B A B

x¥-16  (x-4)x+4)  x-4
D=49+4 2 4=8l,x=_42_1 . -4

s 2
-1 Qa-DRx+l)  2x-1

2 e -,
232 9x-5 2rx+%)(x—5) x=5

I}

X -8x+15 _ -5)x~3) a-S
X2y Tv-30 (x=3)x+10) a-10°

- =064 60-14 A=8L22-=5,x2==3

29.21. 3
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Tet3

D,=49 -4 30 =169 £ — =4 =-0
L
ox’ v Tx 3 6(\—5)(3'»2—! _ 2(x+ie
- =
2 x I5x ~l5(x—~l)(x~2; —5u+zp
3 5 5
1562 «x-2=0,
Telt o 3
D =49+4 6 3=121 x, = =L =2
12 3 2
1+ 1
Da=1+4 15 2=124 X = ! ll=" ¥2=—£
30 3 B
X i3)( I
5 OF 19x-i3 g 3x -6,5
. = -
2" - Tx -9 le~lnx-2-; £ «4.5
. T 9.7
D =361-4-6 13=49 «=022"_B .y
12 b
T
D;=49-4 2 9=12) r=——:—'=l o= '-45 -2

© .
2Ux? o x -2_2“'1 2;""43! 2lx -0 Tx )

[ T = i -
2+5x~3x 3(1‘-““ 2) o Ir ) I

O -tr4 2 2169 =430
42 i {
.s.~ «
0D,=25+4 3 2=49, ¢ = ~— =] X\ =
[+ 1
5 2x x D) 2, x

e ! ey ———— —_—

29.22.2) Lo

+¢2 & x-0 x V. %l ve) xeha Box 3, e

o 3e5+25 41 1 _2x2~-5x-? ¥ alxelx - r
cr20x B WMl we2qs 3 2xet xe2Ux WMQase pog ¥
D=t+4.0=25. et ool
2

D,=25 4 2 2=9.  « =-5;3 ST
o LW @ome2 i 0w

vel 22 3 o4 x40 3 Xl o dpxet. x4

3 _2x-8+l01-3x‘*3x 3 _.%x‘r.u~2_ L

Ix+2 ( x:h -2 o dHxe el
 GBxe2fxe)) 3 3

o Ma+Indx-2) v §°
D,=25-4 3 2=)x - = - x=-i

o) }
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2
2923, a)—‘iJ,—z—: 3 vl 2 3
x’—4x+3 1 x-3 (x-D{x-3) x-1 x-3
¥l 2-6-3x43 2y 92— D=144-2=9x =3 o5 s
x-1(x-3) 2
1 2 -
oIS xr-7 6 18 7 6 _,
x-8 x2-7x-8 x+l x-8 (x+1)(x-8) x+1
18x +18— -
8x+18—x2+7+6x 48=0,x2—24x+23=0,x,=23, %=1
(x+1)(x-8)
2
29.24. 3) x2+4 L 10 3x x“+4 10 3x

> +—- =
xX-x-2 x+] x—2 (x+1)(x-2) x+1 x-2
X +4+10x-20-32 -3x

=0,2-Tx+16=0,D=49-4 2 16<0,

¥—x-2
Her kopuicii;
6 3 x2-10 x-10 I 6
6) - = ) » +_+_=0!
4-x x+2 x*-2x-8 (x-4)(x+2) x+2 4

2— -
X ]0+3J.'2 le+6x+12:0,4xz_6x+2=0,sz__3x+l=0’x___l’xz__._'_
x-4)(x+2) 2
2
29.25.2) -5 x+3+2x+2’

(x-D(x-2) x-1 x-2
PS5 +3)x-2)-(x+DE-1D=0; x=1; x=2"
2 +x-3=0; D=1-42(3)=25, x,_2="'4*5,x=—%

6 2x' +9x L3xr2 243

(x-3)(x+2) x+2 x-3
49— (x-3N3x+2)—(2x+3)}x+2)=0; x2=2, x=3
2x2+9x—3x’+7x+6-zx2—7x—6=0;3x’—9x=o;x(x-3)=o;x=o
29.26.2) x* - 88x +780=0,x, +x,=88,x, x, =780, x = 78 x;=10
6)X2 26x+120=0,x; +x,=26,x, x,=120,%,=20,x,=
B)x ~26x+105=0,x, +x,=26,x; x,=105,x;,=21, x2-5
l‘)X +35x - 114 =0, X ¥Xx;==-35,x) .x;——l]4 X|=’-38,32=3
2927.ax" + bx+¢=0.0=g+bt+c=a 12+b- 1 +¢=0,7¢ x=) apnsercs
KOPHEM YPaBHEHNS ax’ + bx + ¢ =0, uto U TpeboBanock I0Ka3aTh
29.28.2) 13x* + 18x - 31 =0, Tak kax 13 + 18 —=31 =0, Tox =) - KOpeHB

1-x =._.:ﬂ x =_ﬂ
R E R E

6) 5x° —27x+22 =0, Tax kak 5 —27+22=0,T0x =1 —KOpeHB
22

X x=1- x«—xz—?;

B) 6x —2ox + £0 =0, Tak Kak 6— 26 + 20 =0, Tox =1 — KOpeHD
x x=1 x-—x—&—&'
2 2 6 ’

3
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r)3x* +35x-38=0,Taxkak 3 ~35-38=0,rox =1 - KOpeHs
x x;=1 x2=x2=-—§~8—

3
29.29.ax’ “ bx+c=0,0=a-b+tc=a D*+b . (-1)+c=0.Te. x=-
ABJACTCA KOPHEM YpaBHEHHA ax” + bx + ¢ = 0, 4T0 ¥ TPEGOBAIOCH IOKA3ATD.
29.30.2) 3x>+ 18x + 15 =0, rax kak 3 — 18 + 15=10, T0 x; = —1 - KOpEHb.

x xz=—xz=1—5—,xz=~!i—-5
3 3

6) lIx + 17x+6 =0, Tak kak 11 - 17 + 6 = 0, To X; = ~1 ~ KOpeHb.
6 6

X X=Xy = — Xy= ——

m n’
B) 67x% — 105x — 172 = 0, Tax xak 67 + 105~ 172 =0, ro x. =1 — KOpEHb

=g =_t2 172
2 2 67 y X2 = 67 ® -
r) 14x* = 37x - 51 =0, vax kak 14 + 37— 51 =0, 10 x; = -1 — KOpeHs
51 51
x x2=_x2=_.__’x2= —
14 14

293La)x = ¥2,5,=-V2,-p=V2-J2 =0,p=0,9= J2- (-2)=-2, 5 - 2=0:
O x =35, x:=3V5 . =35 35 =0, p=0,¢=3 5 - (35 ) =45, -45 =0,
B)x =V7.,06==VT,p=JT -7 =0p=0,g= 7 -(-J7)=-7,4~7=0;
)x=9v2 .x=9V2 ,p9V2 -942 =0,p=0,¢=9 V2 - (-92 =162, x-162=0
2932 a)x =3+V2 . 6,=3-V2 p=3+2+3-J2=6,p=-6
g=3+v2)3-Y2)9-2=7;x* ~6x + 7=0

1+45 1-5 1+¥5 1-J5

[ = s = , —D= + =] p=1.
T I Tt ;P
145 1-v5 1-5 . ~
=2 T L -x-1=0
2 2 4

B)x; =2+5,0,=2-5,-p=2+5 +2-5 =4, p=—4
g =(2+5)2-V5)=4-5=—1,x* - 4x - 1 =0
-4-J§ _-4+\3 _p:4—$§—4+J3__§ 8

[‘).\’ - > X2 7 ’ 7 7ap -
4-V3 4+3_16-3_13 , 8 13 _
7 - 9 497 7 49

29.33.2)x+6Vx +8, Jx =y ) 4 6y + 8,y =2, =4
46 x +8=) 46y +8=(y+2)(y +4) = (Vx +2)(Vx 4.
6)x-7Vx =18, Vx =,y - Ty-18,y,=-2, »,=9.
x-Tx ~18=y Ty~ 18 =y +2)y-9) = (Vx +2)(Vx -9).
B)x—12x +35, Jx =y, )" - 120 +35, 3, =5,,=7,

S2Vx +35=Y2 - 12y + 35 =(y - S)y - =(Jx = 5N Jx =V



- x+3Vx -40, Vx =3,)F+35-40,py =-8, y=35,
x13Vx —40=)+3y—40=(y + 8)) — 5) = (x + 8}Vx - 5)

2934.2) Tx +23Vx +16, V5 =y, P + 23y + 16,y,,=—1_.y2=-‘—" ,

%422 Jx +16=T%+23y+ 16 = 7(y+])(y+ © y=( JE+IXT V5 +16);

6)3x" - 10xVx +3,xJx =y, 3" 10y +3,y,=3.- V=

[

3 _10xJx +3=37 - 10p+3 =3(y—3)(y—%)=(x«/;. ~3)3x 43 -1).

B)9XT4J;.—5,J- =y99yz+4y-5,_}‘1=—l, y7=%;

O +a4vE—5=92 +4y—5=9(y+ 1)@-%)=<J}+ 19 Vx - 5Y:

N2 -5xVx +2,5Vx =3, 27-5+2,31=2, y,= %

’—5xf+2=2y2—5y+2=2(y-2)(y—l)=(xJ'- 2)2x V7 -)).

2935 a)x* — 13x% + 36, x* =), y* - 13y+36 n= =4.y,=9.
x*-13:2436=)7 =1 3p+36=04 )()—S = (x* ~ 4Yx* - 9%=(x - 2)x + 2Rx - 3Kx + 3).

6) -2+ 9% - 4.x° =y, -2+ Wy~ 4,3, =4, y;=

N -

—20495° — 4= + 9y — 4 = ~3(y — 4y - = ') =14-pH2y- N=18-2 2"~ 1)

B) —x* +20x% - 64, x* =y, —F + 20y — 64, y, = 16,), = 4.
—x"+20x*—64=— ’+20y4>4—(y—| 6)(—4=(16—x )(x2—4)=(4—x Ha+x)x - 2Kx +2);

r15x° -8 + 1,x° =y, l5y‘-8y+l,y;=';= yz‘i'

156°- 8¢’ + ) = 15/~ 8y+1—]5(y—~)(y— )= (3y—n(5y—n—(3£-n(5x’-n

29.36.2) X2~ 125 + 24 =0; D= 44— 4-24 = 48; x,, = _21a_ 5

12—l2.x+24=(x—(o—Zﬁ))(z-(b-rZﬁ))

4142 122
P 2

45t -4x-1= 4'Ix—%-2-J[x—-l——2£_‘ = (Zx—!—ﬁ)(Zx.—lf\/'Z_),

6)4x —4x-1=0;D=36-21-41=32 x,=

B X' - 6x+1=0;D=36-4=37 ,=
¥ =6r l1=lx- 3—2\/5)‘1—34-2\/-2-')

"*;“ﬁ =3:243 .



A - 12x+T=0; D= 144 = 447 =32,

12142 3+2
8 2

ix? - 12xe 7= 4] x-ii—z—)[x—3+‘/i)= (2x-3+2)(2x-3-42)

2

x-5Jx-14 _Y 15y 4 _(-Tr+2) _ Jx-7
x-2Jx-8 Yy -2y-8 (r-4y+2) Jx-4
X100 +9 (P - -9) (=Dl + Hx—3)x+3)
-2-3 -3 (x-3xrD)

2x+ll\/;—6_2yz+lly-—6_2(y—_;)(y+6)_ZJ;»I
x+3r—18 Y 43y-18  (y+6Ny-3  Jx-3
_ -3 o
£
Xt -ax _ x(x2—4) _x
o3 -4 (- el) xR+l

29.37. a)

f) =(x-Dx+3 .

ND=121+4 2 6=169. y

Y2 =-6;

X450 -4x~20  (x+5)-4(x+5)  x+S)x-2)x+2)

29.38. a) 3 =
x* +3x-10 (x+54x-2) x+5)x -2)
x’ 27 -16x+32 _ xMx-2)-16(x-2)  (x-Qx -Hx+4) rea
x* —6x+8 (x-4x-2) xX—=2Xx-4) )
8) xrxt —4x«4:rz(x1-I)—4(x+l)=\x—2)(x+2)(x+l);
xadx+2 O+ D(x+2) {x +Dx +2)
0 x st -x+3-= ix-3) -(x-3)=(x—l)(x+l)(x-3); .
K -2x-3 (x-Nx+0 (x -3fx +
29.39.x -9 17=0 X, X; — KOpHH

Q) Y rxf =R 2xy x5 -0 xy =X v ap st - Xy =
=9* -2 (- =81 +34 =115
6) xfxy +Xx5 =xxa( % r Xy =17 9=-153
29.40.3x%+8x-1=0 X1, X3 — KOPHH
a) x e xl = xl e 2ax, + x5 - 20, = (X vV -2xx, =
S8V 1) 64 6 70
ERERRX

(s 8] 8

6) Xlza\') ‘Fxle XX i X% + % =~ =
- 3L 3) 9

294152 -2  ~p- 61+ B~ ) =0. %, * k3= 5. %, ~5, = 2p* D -6 =5,

2 -p-1=0:; D =1+4 2=9 p, = '—;3 =lp=-3
pOBCPUM HakienHbie p, A p,. ecmup= . 0 x> = 5x ~7=0

D=25 -4 7 <. ner kopHeif
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2
D=25+4-5>0, T.c. KOpHH €CTh.

Ecnnp=—l,'rox2—(% + % —6px—5=0,%+5x—5=0

3HaunT, HOAXOAHT TOJIBLKO p; = —% .
2942. 5 - (p+ 1)x+ (2p* - 9p - 12) =0, x, - x, =21,
X X=2p"-9p-12=-21,2p"-9p +9=0,

9+3

Dy=81-4.2 -9=9,p|=T=3,p2=%.npOBcpHM HaHACHHbBIE py H p;

Ecmp=3,2%-4x-21=0,D=16+4-21>0 ecTh kOpHH.
ECJIHp=%,12—2,51—21=0,D=6,25+4-2l>OeCTl>K0pHH.

3HauuT, 06a 3HaYEHHA noaxoaaT. OTBCT: % ;3.
29.43.2px> + (P* - 9)x ~Sp+ 2 =0, x, H—x,.
IMycte p =0, TOrRAa 9% +2=0,x = % — HE MOIXOANT.
9-p?

2p
TTpoBcpuM HaKACHHBIE Py H py:

Myctop 0 =x;+x%=x-x=0,9-p*=0,p,,=%3

Eciup =3, 6x* = 13 =0, ecTh KOpHH  X;, = iE )

Ecmi p=-3,-6x7 + 17 =0, ecTh KOpHH X, , = t1,l—67- . OtpeT: 11’% , % %7
. 1 p+l 1
2944.2px° + 5x+p+1=0, 00 —, Z—=x, - x;=x; - —=1,
X1 2p X

pti=2p,p=1,
eccp=0,5x+1=0,x =—% — HC IIOAXOAUT.

Iporcprm HaliaeHEOE p.
Ecup=1,2%+5x+2=0,D=25-4-2.2=9>0, ecTh KOPHH,

x = 343 =—-l- » X3 = =2, OTBeET: —2;—-1-.
4 2 2
29455+ (3p - S+ (Bp' = 11p-6)=0, ¥ +x} =65,

X} +x2= 0+ x,) - 200, = (3p - 5) —2(3p* ~ 11p - 6) = 65,
99" —30p+25-6p° +22p+12-65=0,3p" — 8p—28 =0,
D=64+4~3-28=400,p1=8+620=%, pr=-2,

NMPOBCPYM HAHACHHBIE p) H Py €CNH p = % s ¥+9x+8=0,

D=81-4.8=49>(, ecTb KOpHH,
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=9+7
2

0= =-1,x,=-8,

JEEN.

ecup=-2,x"~11x+28=0,D=121-4-28=9> 0 ¢ccTb KODHHU, X =

x;=4.Otset: 4, Tnpu p=-2;-1,-8, npnp=4% .

29.46.2x* — 15x + p=0, X —x;=2,5,
[xl+x2 =-I—§ x—X =25
2 5
2
5 15 5 5 5
X+ = tx==,20=5,x,==-, == + = =5
2Ty TR ST RT Ty Ty
5- % = —g,p= 25. Mpoeepum HalineHHOE p:
Ecaup=25,2x*—15x +25=0,D=225-8.25>0 €CTh KOpHH.
3Hayur, p = 25 — NOAXOJNT. Oteer: 2,5u 5 npup =25.
2_ = = X+ X3 :7,' X2:7—xl
2947.2% 14x +p 0, X1 Z,SXZ, {xl _ 2' sz

=257-x), % =175-2,5x,3,5% =175,
x|=5,xz=7—5=2,5-2=x|-x2=g,p=20.ﬂpoaepuMHachuHoep:

Ecmup=20, x>~ 14x+20=0,D=196-4-2-20>0, ecTh KOPHH.
3uayur, p = 20 - noxxoaur. Oreer: S u 2 npu p =20.
29.48. ) x+12 ( x-3 9 ] x+12 ( -3 .9 )=
2% +50-3 9-x2) xx-3(x+3) \(x+3)2x-1) (x-3)(x+3)
- x+12 x’ 6x+9+18x-9 x+12 (x+3)(x=-3)(2x-1) 2x-1,
Mx=3)(x+3) (Jr+3)(x—3)(?.)r 1) x(x—3)(x+3) x(x+12) R

6)(30—1 9 )15::3 ~60a _ 3a-1 9a ]
-4 3¢+5a-2) 12a+1 (a-2)(a+2) (a+2)(3a-1)]

ISa(az-4):9a2—6a+l—9a2+l8allSa(aAZ)(a+2): 15a
12a+1 (a-2Xa+2)3a-1) 12a+1 3a-1"

29'49&)( 24 __a+l Y15a-12 4 a+t )

Sa“+a-4 9Y(5a-4)) a+7 (a+1)5a—4) 9(5a 4)

15a-12 _36-a*-2a-1 }(5a-4)  a*+2a-35 _ (a-5fu+T) _ 5-a
a+7  9Ga-4Ya+l) a+7  3a+lNa+7)  a+la+?) Ha+l)

5 Xa+4) (Xa-D Qa-77 |_Sa+4) (a=h)__(2a-T} )_Sa+4)
a-1 '\ 3a+4 3a2+a-«4J a-1 '\ 3a+4 (a-D3a+4)) a-1
(a-1)3a+4) S(a+4)(3a+4) _5(3a+4) 3a+4
9a-1¥-Q2a-7¢ (@(Ga-3-2a+7)3a-3+2a-7) 5a-10 a-2
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950 2.4 3 -l x|

A+2 ¥ 45x46 a+3 3 3+x
_2xx+43)+4-3(x+2) 3 X 2x'+3x-2 3 X

+21x+3 2x-1 x+3 \x+2»(x43“2x~lirx~--
(2x Na+2) 3 x x+3

fA+2){a+ 3D 2¥—l x+3 x+3

6 © 2 L 4 x _i:
2-3 a+l x'-2x-3 2x+1 3-x
_uehrp-3)-4 x _r__3_: 2x2+3x+l_ X, ~
=3+ 2x+1 3-2a X =-3x+ D 2x ¢l x
___(211])(x+l) 2 h__3______;x___3__x—3=1
(2-34Yx-1 2x~1 3-x x-3 x-3 x-3
Wstla 2 M ¥ W,
x-"x410 3x-12 X=X -2 3 - 2(x+ 2;

3x* 16
A-5ux-2 (x -2} x4 2)
P+ 6x + 16x — 80— 3(x —4)x-5)= 0
3%~ ¥+ 161 — 80 - 3x% + 12x+ 15x° — 60 = 0. 21x* ~ 28x ~ 140 = 0.
Ir-4-20=0.D=16+4 3 20=256.

—4-16 N 10 1
r = Py =2 — NOCTOPOHHMI KOPEHb X, = 3
2 8 _ 2x’ 8

6 — ——— =1, - -1=0,
2+ 2 2% -3 9 X-IN2A-35 rx=-3,02x+3;

-6 - By 8- (07— Ax+ 3 - 31=0,
2r —6x -8+ B- (2 -8+ o+ 3x° - 12rr D=0, —x"~2x- 1 =0,
¢+~ =0 x=-1 Orser -1
2952, ) UJ-»5_J l= 2 ’ 21 _r.r-l 10x+5 -
2ia-14 2x+3 6x745x 6 (3a-2)2x-3) 2x+3 7(3x-2)
4%« T(x- V)3x - 2)-(10x +~ S}2x + 3V =,
AT 20 35 1t 14-2002 - A0 - 15 =0, x - T5x+ M6 =0.x,=2.x,=T3:
i 4 JAC 2 2x+) 4 . x-2 2x+l
oxi-131-6 65-4 103-15 (22-3)03x 2, 203x- 21 5(22- 3,
- 50 - 202 - 3) 235 - 2K2x~+ 11=0. 40+ 10 - 35x+ 30~ 126"+ 2x + 4=,
2+ 33 TA=0.x, =2 a;=- l'85
2 - k! .
29.53a;b l zl 2 2x l 13 2x-1
. bl—4 Hxi+S1—-6 41-»6 bx - 4 (2x+ 3)3x- 2) 4x+6
2- N4+ 6) - 413 - tox- 4)(2x~ 1)=0: n--;-, x;e—‘f’_
J
B« 124+ Ax+4x+6+52- 12X —6x +8x + 4 ="0:

Ar - 18 +B2=0: 2x - 95 -31=0: D=81 +4231=329; x , =

"9++/329
s
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8x-1 x=1'  2x+1 8x-1 x=1 2x+1 _
I0x2—19x+6 10x-4 4x-6" 2x~3)(5x— 2) 2(5x~2) 2(2x-3)

6)

48x~D+x-DAx-6)—(2x+ IX10x-4)=0; x-:f:—i-; xii;

2
32x—4+4% - 10x+6~20x> - 2x +4=0;
-16x* +20x +6 =0; 85" — 10x =3 = 0;

D=100-48-3)=196; x, =01, - 3 e nomxoant; x, = -1
16 2 4
—i 3 4x -1
2954.2) — =1 £ .
: ) x2-2x-3 x2-2x-8 2x*-6x-8
P | x+3 ~ 4x-1

G-Mxe D -Bx+2) 2 Dx+l)
2x - D —x+2)+2(x +3)x ~3)x+ DN —(dx— V(x ~3)x + 21 =0,
2x - I —2x -8+ 2(x + 1)(F -9 —(4x — DN(x*~x - 6) =0,
24X I 28+ 20 X —9x-9)—(4x’ P -dxT ¢ - 24x + 6)= 0,
o' Ix+10-u% 18 18-5x*+2Wx-0=0.x' -Tx-8=0,
1 =8,x=-1 nocropoHuuis kopeus. Orser §
2 A 3x+ | 2 X ax+1 B
YR L R SR ] 3xZ T x -D@x 0o x =21 x+1) Hx-Dx+N B
ot x -2) + Ixix - 1}(2x~ l)—(3x* I(2x~ tjx 2)=0,
6 x-2)73x(2F s ) (Bx+12XE 3x 2)=0,
o 6x 12+6x 3x? 3x-6xP - P+ 9t < 3x+6xt2=0,
10> 10=0x"=1x,,— t] MOCTOPOHHHI KOPCHb. OTBET: HET KOPHEH.

29.55.2) 3 4 . 2 J 3 mx—lZ:
x- 3 (x=3%Xx-2) x-2) 2x+1 9-3x
- 2)-r4-|-2(x(x—3)‘ 3 A—12  2x* -3x-2 _ 3 ~.\'—l2_
(x-3¥x-2) 2x+1 9 3x (x=3)x-2) 2x+1 9-3x
@x+I)x-2) 3 x-12 3 x-12 x-3 |

(x=-3)(x-2) 2x+1 9 3x  x- 3 3(x - 3) x-H 3

2x 1 4 x 3-a
6) | —+——- - + =
x+3 x-1 (x-D(x+3)) 2x+1 6+2x

2x(x~D+(x+3N-4 x 3—x 2xt-x -1 L 3—x
= . + = .

(x-1Xx+3) 2x+1 6+2x  (x-tHx+3) x+1 6-2x
_(x+Dx-D  x 3 A X IJ-x _ xx3 1

(x-Dx+3) 2x+l 6+2x x1—3+2(x+3)._ Ax+3) 2

§ 30, HppanuoHanbELI¢ YpaBHEHAS
30.1.a) Vx+2 =3;x+2=3%x=7,6) Vax+1=34x+1=94x=8;x=2;
B) VA-5=%x-5=81;x=86;1) yIx-1=3:Tx-1=9;Tx=10;x = 1—7(1
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30.2.a)\/;2———=2;.x2-—l=4;x2=5;x;,2—‘j +5;
6) Vax2+5 =342 +5=9; 4x’ =4; x,, =% ;
8 im2@ =1;3-28= ;2 =2 x,,=¢ 1
r 2 6+5x2 =2; 6 + 5x* = 4; 5x* = -2; ner kopHeii

303.2) VA2 +5x-2=2;4x" + 5x~2=4; 4% + 5x -6 = 0;
-5+11 3

D=25+4-4-6=121;x, = 2in=
7 N2 -14-32% = 0; 35— 23x + 14 = 0;
r=529-4-3-|4=36|;x1=23;'9—7;xz=§;

B) VI343r-5x% = 3,23+ 3x—5x2=9; Sx? —3x — 14 =(;
[=0+4 5.14=289;0,= 200 og. 0 232174

T oASx2+22x-15=0; 5x%~ 22x - 15=0; D =484 + 20 - 15 = 784;

r= 22286, s,
10
30.4.2) 2“3 I2x+l3=l;2x+3=x—l;x=—4,
o
3% 3' 2, —4 Sx—1=4x+12x=
X3 g XFI g e 5= 6ax - I6;63x=2|;x=-l—;
4x-1 4x -1 3
J”'2=3- x+2 =9:x+2=27x- 54;26x = 56x-§
Ix-6 Ix—-6 13

30.5. a) J5=x+2=0, J5-x = -2, ner KOPHEH, T.K. KBaApaTHLIi KOpCHb
npuﬂumaer Aunuib HCOTpHL[ﬁTCJIbe!C SHAYCHHA,
6) J —4 + Yx? =3 =0, TaK KaK KBaJApaTHbIA KopeHsb Beeraa 2 0, To

J =0 x=4 CHcTema He UMECT PCLUCHUIA,
'Jx ~-3=0, x= +3

B A3x-1 +1= 0, V3x-1 =-1- Her KopHeii, aHANOFHYHO MYHKTY a);
) Vr-8+3+J7-x, T.K. KBaspaTHBIi KOPECHL MMEET CMbICH TONBKO

x-820;, x28
7-x20;, x<7

306.3) VIx-4= 5542, Tx—4=5x+2,2x=6,x=3.

[posepka: V2124 = Ji5+2 — BepHo.Orser: 3;

6) VIx—5=Jax—7,2x~5=4x-7,2x=2,5=1

[Nposepka: V2x=5= Jax-17; 3= J-3 - ne umeer cmbicna. OTBeT: HeT KOpHci,

HCOTPHUATC/IBHBIX Bblpa)l(ell“if‘ll { — CHCTEMA HEC HMCCT pClHCHHﬁ.



B) Vix+4 = J5x+2 ,3x+4=5x+2,2x=2,x=1.

Mposcpka: V3+4 = /5+2 — sepuo. Otset: 1;

r)JIhr—+=JLr— Ix+1=2x-3,x=—4

Mposepka: v—12+1 = J=8-3 — ne umceT eMbicia. OTBCT: HET KOPHCIA.
307.2)x—6Vx +8=0; Vx =y, )/ —6p+8=0;y,=4, y,=2;
Jr =4, Ix =2;x,=16;x,=4;

6)x—5Vx +6=0; Vx =y, )* -5y +6=0,5,=2,5,=3;

\/; =2, \/; =3:x1=4;x,=9,

B)x—TJx +12=0; Jx =y; )’ - Ty+12=0;3,=3,y,=4;

Vr =3, Jx =4 x,=9x,=16

NDx=3Jx +2=0; Jx =y, -3y +2=0,y,=2,y,=1;
Vr=2,Vx =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. OrBeT: 25.

6)x—4Jx —12=0, Jx =y, YV —4y—12=0,y,=6,y,=-2,
Jx =6, Jx =-2—mer kopHelt. x = 36. OrBet: 36.

B)x + vx =12, Jx =y, +y-12=0,y,=—4,y,=3,

Jx =3, Jx =—4-ner kopHe#. x = 9. OtBet: 9.

Dx-3Jx —18=0, Jx =y,)#-3y—18=0,y,=6,  y,=-3,
Jx =6, Jx ==3 —yer KopHeil. x = 36. OtseT: 36.

30.9.a) Jx R =y,y~—2—(-)- -1=0,"—y-20=0.
y

Jx
n=5y=-4, Jx =5, Jx =—4—uer kopHeil.
x =25. Orger: 25.

o) Vx +3=28  r=yy+3-B g 2i318=0,
Jx y

=—6,y,=3, Jx =—6- HC’I‘KOpHeI?i;\/_=3,x=9. OrtseT: 9.
n)f J_—l Jx= ny- = 6 _1=0y-y-6=0,

3y2———2 Jx =3, J_——2 HET KOPHeH. x = 9, Orger: 9
r)J§+4=—,J;=y,y+4—3—=o,y +4y-32=0,
Jx y

»w=-8,y,=4, Jx =-8 —mer KOpHeif; Jx =4,x=16. Otser: 16.

30.10.0) (5x - 1)+ 5x—1 =12, f5x—1 =y,)? +y—12=0,y, = 4,y,=3,
\[5—)7— =4 - Hcrlcopucu,m =3,5x-1=9,x=2. Orser: 2.

6) x+3+ V2x+3=2, V21r+3 =3,)2 +y~2=0,3,=-2, 3, = |,

v2x+3 =-2 — uer kopHCH; 2x+3=1,2x+3=1,
x=-1.OtBer: —1.

B) (Tx+4)— JTx+4 =42, J1x+4 =y,y*~y-42=0,
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y =Ty=-6. Jix+4 =1, N = -6 — HeT KopHelt:

"r+4 =49, x= 2= 45 .Orser: — 45

(12x- D+ J12x— =6. Jle— =y P +y-6=0.y,=2,y,=-3.

V12x-1 =2, J12x-1 =-3 —Her kopuelf; 12x — 1 =4,
x= _5- OtseT. i

12 12
3011.8) V7-3x =x+7.7-3x=x~ Mx+49. X + | Tx ~ 42 =0x,=-3.x, = 14

Ipoeepxka: x; = -3, J7+9 =7 - 3 - BepHo.

x;=—14. J7+3 14 =—14 ~ 7 - 10%u0. OTBET: -3.
6) V3-x —3x+5.3—x=9x’+25+30x,9x =+ 3lx+22=0.D=169.
=31+13 _ 44 22
= _,_l.xlz___z____._
18 i8 9

Tlposepka: x; = —1. V3+1=5~3 - BepHo.

x;=~—2;2. ’3+2_‘)2=_.2_2+5—107KH0 Orteer -1

B VI5-3r=1-x 15+3x=1-2 v - 5x-14=0.x =7, x,=-2
IlpoBepka. x, = 7, V15421 =t T~ 10%HO.
A:==2, JyI§-6=1-~13 . pepHuo Otser: -2
o 34-55 =" 2x.34-5x=49 - 4x% - 28x. &x* - 23x + 15 =0.
=289 =S.x,= 3

4
'Ipoaepxa x, = 5. J34-25 =7~ 10 - noxHo.

.l;=L 34 - 53—7—2 :;.—Bepﬂo OTBeT:.j.

4 4 4
30.12.a) V8- 2x = x.8—2x=x2.x2*2x—8=0.x|=—4,x2=2.
Hposepka: x; = —4. JB8+8 =—4 - 10%HO.

5.=2. J8-4 =2 —Bepuo. Orget: 2.
6) Sox=x-155-x=x"+30x+225x+31x+220=0,
D=81x="2 oy, x,=-20

)lposepka: x. = ~11, V511 =~11+ 15 - BepHo.
1.2 =20, 5220 =-20+ 15 - 10%n0 OTmeT -1
b V322 =x-6.3+2x=x'. 12x~36,x° 14x-33=0.

ll~.x;—3
tposepka: x =11, ¥3+22 =11 - 6.- BepHo.
7.3 346 =3-6- 10%H0. Orger 11

TS = Tx 1-5x=49+ 1x 4 x? X2+ 19x + 48=(.
v, = -16.x,=-3 [Iposepxa. x. =-16. V80 =7-16 10%HO
3 ==-3, i+15="-3 - pepuo. Orser: -3
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30.13.a) Vx-4+x=6, Jx-4=6-x.

2 2 2 x=8
x—4=(6-x) x-4=36-12x+x X -13x~40=0
= P =>4lx=5=x=5
6-x20 - x£6 x<H

x<6

6) 5x-V3x+4=2; JIx+4 =5x-2,
[3x+4=(5x~2) {3.\-+4 =25x~20x+4
<> L)

Isx-220 ¥20,4
x=0
{ 25x° -23x=0 23 23
FYx=—>x=—
20,4 25 25
x>0,4
B) Vix+141=2x; 5x+1=2x-1,
x=0
_ 2__ 2 -
Sxel=(x-1) Sx+l=4x"-4x+1 4x° -9 =0 x=?- 9
=9 <> i 2= 4> x==
2x-120 Xz - Xz - 4
2 2 1
X2—
2
r) V71-3x=x-3;
7-3x=(x- 3)2 7-3x= x—6x+9
x-320 x23
{x'-3x+2=o { _
— HEeT peHicHUi.
x=3

30.14. a)JxT 2ux-2=1;x=3, B= 2,2 =2 — 3pauwT,
x =3 — o01LHit KOPCHE, T.C. YPABHCHUS PABHOCUIIbHEE,
6) V2x+1 =3 ux* =16; x;, = 4, x, = -4, x; = -4 — He ABNAETCA KOpHEM |
ypaBHCHUA, JHAUUT, YPABHEHUSA HE PARHOCUIIBHEL
B) VS—x=3ux*=16x, =4, x, =4, x, =4 — He ABAAeTCA KOpHCM |
YpaBHCHUA. 3HAUMT, JiCT.
r) xva=5 H2x-3)=15-x2x-6=15-x,3x=21,x=17,
V3.7+4 =5~ BepHo. T.c. ypaBHEHNA PaBHOCHILHEL.
30.15.0) Vx+1=3ux’-7Tx-8=0;x+1=9,
I ypasuenne umeer 1 kopens, a Il — 2 xopus. 3naqut, HeT;
6) Vx=x-2ux*=5x—4;x*-5x+4=0,x,=4, %=1,
x, =1 —ye aBngeTCA KOpHEM | ypaBHCHHA. SHAYMT, HET;
B) \7~x =-2 — Her kopuek n x* + 4x + 8 = 0.
D=16-4 -8 <0 - Her kopHeil. 3HaquT, 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; =86, x, =0 — nocropounnit xopcus. T.c. ypasn
PaBHOCHLHBL.

30.16.2) Vax+3 = Vax?+5x—2 ,4x+3=4x>+5x -2, 4x2 +x -5 =0,
D=1+4.5.4=81,x =22 5

=L, x=--.
Tiposepka; x; = 1, V4+3 = J4+5-2 — BepHo.

4

6) Vo2 —2x+1= 3542, 6% ~2x+ 1 =3x+2, 65 - 5x 1 =0,
D=25+4-6=49,x, = 1= x,==1,
12 6

Hposepka: x; = 1, J6-2+1= 3+2 —BepHo.
A=— l, \/-l—+l+l = \/—%+2 — BEpHO. OTBe’[‘:——;-; 1.

6
S JEx-3= P rax+1,8r-3 = +dx+ 1, —dx +4=0,x=2.
Tposcpka: V16-3 = J4+8+1 — sepHo. OTeeT: 2.
) V2r? +3x-1= VBx—1, 27 + 3x— 1="5x - 1, 2% - 2x =0,
- =0,x;=1
[poaepka: x; = 0, J-1= J=1 - noxwo.
x2=l,ﬁr=\/§:l-~aepuo.0'raer:l.

30.17. a) 2+ 2x 5= Jxl=3x 410, 82 + 2x + S =x* = 3x + 10,
Sx=5,x=1.

Mposepka: V1+2+5 = 1-3+10 - BepHo. Otser: 1.
6 V5x2-3x+l=3x—dx+2,5x - 3x+ 1 =3~ 4x +2,

N . 1 1
2 +x-1=0,24 % - ==0,x=-1, X3= .
X X 2 2 X1 2 7
lposepka: x; =~1, 5+3+1 = 4/3+4+2 — BepHO.
1
Xy = =, ‘[E—EH = J2—2+2—Bepuo. Ortser: -1; l
2 4 2 4 2
B) VIx245x~1= V2x2 +2x=3 , 3 + Sx = 1 =27 + 2x =3,
X+3x+2=0,x,=-2, xp=-1.

Iposepka: x; = -2, ¥3:4-10—1= y2.4~4-3 ~ BepHo.

x,=-1, J3=5-1= J2-2-3 - noxwno. OtseT: 2.

1) V6 +x+5= Va2 —x-1,60% +x+5=x2—x—-1,5x +2x + 6 =0,
D=4-4 5-6<0- ner kopueii. OTeeT: HeT KopHeH.

30.18.2) V2x2 +3x+1=x+ 1, 2% +3x+ | =@ + 2x + |, ¥ +x =0,

X =0,Xz=—lv
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HMpoeepka: x; =0, Ji=i- BCPHO.

x=-1, J2-3+ =-1+1-pepno. Otser:-1;0.

6) V5x2—3x+2=x-3, 52— 3x+2=x-06x+9,4x+3x-7=0,
D=9+4.4.7=121,x, = =M U

l,.x;:——.

4
Iposepka: x; =1, ¥5-3+2 = | - 3 — noxkHo.

2
Xy =—l . a4l ——l +3-l+2 = 7 ~3 — noxHo. OTBET: HCT KOpHEH
4 4 4 4

B) Vil tx+l=x+2, X +x+1=x"+4x+4,3x=-3.x=-1
posepka: V1-1+1=2 — 1 ~ pepuo. OtaeT: ~1.

r) Vix24x+70=x-53x" +x+ 70 =x* - 10x + 25,

2+ 11x+45=0,D= 121~ 8 - 45 < 0 —neT kopueii.

3019.2) Vx+1=2+ Jx-19 ,x+ 1=4+4Jx-19 +x-19, 16=4Jx-19,
16=x-19,x=35.

Mposepka: V35+1 =2+ y35-19 —mepHo. Oreer: 35.
6)Jx+ =519 -1, x+8=Tx+9+1-2J7x+9,2J7Ix+9 =6x+2,
JIx+9 =3x+ 1, 7x+9=9"+6x+1,9%* -x-8=0,

D=1+4-9-8=289,x) =, x;=~—=~—.
Tposepxa: x; =1, V1+8 = ¥7+9 — 1 - BepHo.

x2=—§, J--8-+9= J—7—'8+9-— 1 - noxHo. OteeT: 1.
9 9 9

B) Vi—13=Jx+8 -3, x-13=x+8+9-6Jx+8, 6Jx+8 =30,

Jx+8 =5,x+8=35x=17.

Iposepka: N7-13=17+8 -3 - BepHo. OreeT: 17,

DVirs=1+yx-2,3x-5=1+2J5-2 +x-2,2x-4=2x-2,

x-2=Jx-2, - 4x+4=x-2,x"-5x+6=0,x,=3, x,=2.

Mposepka: x; =3, JOS5=1+-2 — BEpHO.

X3=2, \f(y_—_s—=l+0——nepno. Orteer: 2; 3.

30.20.2) Vis—x + V3—x =6, JI5-x =6--x, 15-x=36-123-x +3-x,

123-5x=24, 3ox =2,3-x=4,x=-1.

TNposepka: 16 + V4 = 6 - Bepuo. Otset: ~1.

6) V3x+7 — V1 =2, 3x+7 =2+Yx+1,3x+7=4+4Jx+1+x+1,

+2=4rrl, x+1=2x+1, 2+ 2x+ 1-4x-4=0,x-2x-3=0,

X =3, x=-L

TMposepka: x, =3, V9+7 — V& =2 -pepuo.
x2=-1; 2 =2 — BepHo. Oreer: -1; 3.
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B) Vx—1 — J6—-x =1, yx-1 =1+ J6-x,

x—1=1+2J6—x +6—x,2.x—8~2\)6—x,x—4=\/6—x.
X-8x+16=6-x,x~Tx+10=0,x,=5, x;=2.
Ipoeepka: x; =5,2 -1 =1 - BepHo. :
x;=2,1~-2=1-noxuo. OrseT: 5

r)Jx + x+ =2,x—2=4+x+3—4\/x+3,4\/x+ =9,

x—3= 81 X= 33 Iposepxa: -I-+'9——2—JIO7KHO OTBCT: HET KOpHEi
16 16 4 4

3021, 2) VA-2x + 2+x =242 . Ja-2x =22 - 2+x,

4-2x=8+2+x-4 2 V24x,442 23x=3x+6.

32(2+x)—9x2+36+36x,9x2+4x—28=0,D=l6+4 9.28 =327
-4+32 14

X

Iposepxa: x,— — J4 2- H + — =242 — BEPHO.

X, =2, JH+0 22 - Bepuo. Oraer: -2
6) Jx+7=J3x+x9—_Jx+2,x+7=3x+19+x+2_2J("3;T+Ts»)():—+z,
2\3x7 £ 255+ 38 = 3x + 14, 12x* + 100x + 152 - 9x% — 196 — 84x = 0,
I+ 16x— 44 =0, D=256+ 12 44 =287, x, = 18+ 28 22

2,XZ =

Hposepka: x; =2, 3 =5 - 2 — BepHo.

Xy = —~233 — JIOHO, TaK KaK 1,—232+ 7= 1’—-;- — He cyuecryer. OtBert: 2.

B) VIx i1+ Vr-4=2x ,3x+ 1 +x—4+243x2 ~1lx—4 = 4x,

233 —11x-4=3, 12 - 44x =16 -9 = 0, 12x° — 44x — 25=0, D = 56°,
44+56= 25 1

g = ——

— X2 »
24 6 2

X =

Hposepka: x| = 2—65 — BCPHO; xz——% — noxmno. OteeT: 365-

r)Va=2+ Jx+3= Jox-11,x-2+x43+2vx2+x-6=6x-1},
2V 4 x-6=4x— 12, yx¥ +x- =0y ~6;x° +x— 6 = 4x* — 24x + 30,

3P -25r+42=0,D=11%x, = 25+ x. = 7
_ 6 3

Hposepxa: x; = 6 — BepHo, X3 = % — noxno. Otoet: 6.

30.22.2) Vx+1— V9-x=2x-12 ,x+ 1 +9~x-2 Jx+1)9-x) =2 12,
2J(x+1)(9-x) =2 +22, %"+ 8 + 9= 121 - 22x + x*,

2% -30x +112=0,x% - 15x + 56 = 0,

D=1,x=8,x.=17.
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Mpoeepka: x, = 8 — BepHO, x; = 7 — BepHo. OTeet: 7: 8. '

6) Vx+1+ Jax+13= ix+12,
T+ +H 13+ 2V4Ax +17x+13 =3x + 12,2 V4x? +17x+13 =-2x - 2,
VA c1Tx+13 ==+ D, 43+ 17x+ 13 -5 = 2x - 1 =0,

I+ 15x+ 12=0,x*+ 5x+4=0,x, =4, xy= -1
[lporepka: x, = —4 — noxHO, x; =—1 — BepHo. OTBeT: —1.

B) V2x+5 +\5x+6 =12x+25 , 2x+5 + 5x + 6 +2,/(2x + 5)(5x+6) = 12x + 25.

21052 +37x 30 = 5x +14. 40x% + 148x + 120 = 25x% + 196 + 140x,
1552+ 8x - 76 =0, D = 64 + 4560 = 4624 = 682,

-8z 68 38
X2 = =2, x=-—
30 15
38 -
X = ST NOCTOPOHHUH KOPEHb, T.K. He BXOIHT B O/13 ypaBHetins:
J 2x+520 6
!5x+620 =>xx-— Oteer: 2.
112x 12520 3

D243 JAx= T-x X +3+4 -5 -2 JQx+3)4-x) =T -x.
= V2512 . 2 =27 + 5x + 12,385 = 5x - 12=0.

D=25+4 3-12=|32.xa=5;l3=3,x2=‘§ .

[lpoBepka: x; = 3 — BEPHO, X3 = —:;- - noxno.  Oteet: 3.

3023. ) (2« D r2Vx2 o1 =15 Ve 1=y 2 + 2y~ 15 =0.
J1=-5.37=3. V2 +1==5 — et kopHci, Vx? +1=3,x2+ 1 =9,x* =8, x, ;=2 2
G;J)T—\/%Tzw.mw.y—%uw.
Yr=3=0.y=-3.y,= L.
Jx=2 =-3 —uer vopue#t. Vx-2=1. x=3 Orser: 3.
B) 202 - 9) ~ 3Vx?-9 ~ 5 =0, Vx2=9=y,2%+ 3y 5 =0,

3+7

- 5
D=9+4.2.5=49 y, = ——_=]1, =,
Y1 4 Y2 )

vri 9=1, x2—9=--; — neT kopHelt, x2 =10, x,, =+ 10 Otger: +10

Jx -2 _ N o1 y- y-6
1=y —.—: —
& Jx 1-4 J -1~ » -4  y-

Y -9+ 14=y*— 10y + 24,y =10,

Vx-1=10, x =101.
Oreer: 101
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3024.9) 3x+2+ ’21—3 3x+ +____25 0,
2x-3 Ix+2

=25y +1=0,y=2,y,=

3’*2 =2, 3x +2=8x—12, 5x= 14, x, —%

NI--

2x -

3”2 =l 2x-3=12x+8, 10x=—11,x,=-1,1

6)3"———25 31’1—— .
' 1
—=y, 3y—2,5=3—,
x-1 y

3#-2,5y-3=0, 6 —5y-6=0,
D=25+4-6. 6—'169
5+13

=.:l =_ — .= ————ucrlco Helt
12 27 \‘ J pHES
2

——-9— L,4x=9x -9, 5x= 9x~—OTBeT§

4°
8) ! f2x+ IO ’x 1 _I_______0
2x+ x-1 2x+1 y

n=

3 - 10y +3=0,
D=100-4 3 3=64,
=._10+8=3 =1
B4 6 » Y2 3’
10
=3, x-1=18x+9,17x=-10, x=~-—,
2x+1 17
x-1 =.l.,9x_9=2x+l,7x=10,x=]—0-. OTBCT:—'!P';E
2241 3 7 17° 7

ERE
V3x-1 7 V3x-1
_yz—3y+4—0,y2+3y—4=0,

r)4 3—-— -

=) i_y—3=0’
y

n=-4y:=1,
X =—4—HCTKOpHeﬂ,J———x =1L3x-1=x
3x-1 3x-1
w=1,x= 1,
2’
O'rlae'rl
2
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JoMauIHAA KOHTPOJLHAA paboTa Ne 4

Bapaant 1
o 7
2 _ 20 -Dx +--)
.2xz+5x 7_ 2 =2x+7;D1=25*4-2'7=81,
xt-8x+7 x-DEx-7) x-7 )
-5+9 _ 7
X = =Lx=-=;
4 2

2.2)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; :,,,=%; x2=t=%; x=i713-.

3.x% - 2kx + k-3 = 0, Tak Kak ypaBHCHHE HMEET TONLKO OJMH KOPEHB, TO
D=0.D=4R - A(k-3)=4K -4+ 12=0, -k +3=0,

D, =1-4.3<0-ner xopheif. Yro u TpeGosanock JoKa3ars;

2
LI 1, ! +( 1 )_2’
3+l 9x2+6x+1 3x+1 \3x+1

1 1
=y P ty=2=0p=-2 =1, ——=-2,-6x-2=1,65=-3,x=——
3x+1 »Yty N G T3

=l,3x+l=l,x=0.0fnc'r:—0,5;0.

Ix+1
5. I sram: Mycrts x xm/y — nepeuunan ckopocts. Torga: (x + 12)kM/u — HoBas

300 300
CKOPOCTE. —— Y M —==o ! ~ BPCM Ha J0pory TyAa H o6parHo.
x x

Tak kak Ha nyTs o6paTHo aBTOOYyC 3aTpaTun Ha 50 MUH. MEHBIUE, MONyYaeM
300 + 5 _ 300

x+12 6 X

iloram: 0+ 1_ €0 =0, 360x +x2 + 12x - 360x ~ 4320 = 0,
x+12 6 x
X+ 12x-4320=0,x,,=—6 % 36+4320 =—6 1 66, x, = 60, x,=-T2,

[1_aran; SicHo, 4TO MOIOXOAMT TOJIBKO NEpPBOE 3HAYCHHME, T.€ 60 KMM ~

nepBoHaqaIbHaA ckopecTs. OTBeT: 60 KM/u.

6.2x* - 9x - 12 =0, Xy, X3 — KOPHH.
29

—r=-27,
22

oY 81
. 21 +2.6 81
6) 12_+f,__x22+x12 (Xt ) = 2xx; _(2) * B 4+12_ 129 43

X Xy XX XX, -6 -6 24 8

a) xix + xx3 =x0(xntx)=

B) X +3) = (n + )00 — XXy +X3) = (x; ¢ »"2)((4‘1 +x;)? —3x.xz) =
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9 (81 9 81+72 _9-153 1377
-—+36J=~- = =

4 2 4 2.4 8
X+ (F-3t-11)x+6t=0, X +tx=1,
Otx=—~2+3t+11=1,¢-3t-10=0, Hh=5 t==2
TMposepum Kalineunsie f, K& ecnu fy =5, T0 x> —x +30 =0,
D=1-4.30 <0 Her xopHeli, T.e. p =5 — He noaxoauT

Ecmufy=-2,T0x* —x —12=0,x, = 4,x, =-3.
OTBeT: MpH £ =-2;

xn=4;x,=-3.

8.x-1=yY2x?-3x-5 x>~ 2x+1=2x"-3x- 5, x*~x—6=0,
1|=3. x2=—2A

Mposepka: x; =3, - 2= 42.9-9-5 - BepHo.

x;=-2, -3 =42.4+6-5 — noxno. Oteer: 3
Bapuant 2

2 +9x+8  (x+8)(x+1) x+8
C T3 = =
Ix“+8x+5 3(x+l)(.xﬂ'75!‘/ Ix+5

,D=64-4-3.5=a,

= e szz__‘

6 3

2. yx(x+3)-4x-5N=T7(x+4) -8, x*+3x—4x+20-Tx-28+8=0.
]‘2—81'=0,X|=0,XZ=8:

) 2" -9 +4=0,x"=y, 2" -9 +4=0,

D=81-4.2.4=49,y, =27 =4,y2“-=—-;-.
xz=4,x2=—l-,
2

2= 12X =F =

12 s 3,4 \/E’
3. %% — 2o+ 2k + 3 = 0. Tak KaK YPaBHCHHE UMEET TONLKO OAMH KOPEHh. TO
D=0.D=4k-4(2k+3)=0,K - 2k-3=0,k =3. Ky =1,

g b 13-4 -4, 1 13x-4 4=0.

2x-1 4xt-4x-+) 2x—1 4x%-4x+]

- 1-13x+4-42x- 1P =0.-11x+3 - 44x* - ax + 1) =0,
~FIx+3- 160+ 16x- 4=0, 162 -Sx + 1 = 0,
D=25-4 16< 0~ Her KOpHeit.
OTBET: HET KOPHER.
5. 1 oran: ITycTb x KM/Y — CTapas CKOPOCTD.
325 325
Torpa. (x + 10)km/u ~ HOBas CKOpPOCTh. —— Y W ——4 — BpCMA
x x+10

ABHXKCHHA NO CTApOMY H HOBOMY pPAacCTHCaAHHAM.
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Tak xak BpeMs JBHUXEHMA MO HOBOMY DACHHCAHHIO McHbuie Ha 40 MuH.,

325 2 325
"0.1y‘{aeM F = = —_—
+10 3 x
Woman: =2+ 2 _ 223 20 9755 + 262 + 20x — 975x — 9750 = 0,
x+10 3 X
“+ 10x - 4875 =O, X1.2 =-5 +J25+4875=-5¢ 70,
Xy =635, X2=—75.

I gran: ScHo. 4ro MOAXOAMT TONLKO mMepsoe 3uadenue. [.c. HOBada ckOpOCTb

pasHa 65 + 10 =75 (km/4). Orser 75 kM/u.

4
6.3x ~4x-- 1 =0, x,x2=——|-.x.-rx2=—
3 3
14 4
2 2
a) x2 aarx X =X X ) e = ——
T e Y] 1 X (X + X2 33 9
16,2
6 %2 X _wAx3 X)) 2% 573 _le+6 22
X X XXy X X3 1 3 37

3
3.3 2 2 2 .
B) Xj T3 =X +Xp (X — XX +x3 1= (X +Xp i((x|+x2/ —3x1x2)=

4716 .9) 425 100
+ =

39 277

Tt (k- + (K -k+8)=0. xi x,=10.

0=K-k+8KF-k-2=0.k=2. k=-I.

{Tposcpum naiinennsie &; u k,.

GCemk; =2. Tox*+Tx+10=0,

D=49-4 10=9.

_ 743
2

eciMky=-l.Tox*—35x+10=0,

D=25-4 10<0 - Her kopHei.

1.€. k; — He NOAXOAUT Otper. —Su-2npu k=2,

8, Vxl+dx+d=2x+1.

VA3 =4t +Ax~ 1L 3x% v x=2=0,D=1+4.2.3=25,

A =—2,X2="'5.

145 2
= == ,x=-1
6 3 o
fTposepka: x- = —% Ji+5"7 -2, 1,
5 V¢ 3
“ - :
— = — — BCPHO.
i 3 P

x;=-1. Jl-3f =-2 + | — goxkno0. OTBET: %



I'nasa 5. HEPABEHCTBA
§ 31. CpoiicTBa 1¥CIOBBIX HEPABEHCTB

31.1. a) 5,6 > 5,56, 6) 2,4 <-2,39;
B) 6,79 < 6,8; r)-0,1>-0,11,
2.9 2.2
7
6)2"_5_’}._2_.27—-.2_0_-7_>0’3Haq"1~,_>§_;
4 9" 4 9 36 3 9
B)lﬂ 9,'1—2—91—99 < 0, 3navwr, <i;
11 13 11 13 13-11 13
r)-—6- u—l,——6— (- 6,118+l <0, 3ualm’r,——6— <1
17 3 17 3 17 3 17-3 17 3

313.9) 3 <041; 6)-2% <22:8)-1,7 >—1%,

rn 2. no2s, & _ 1o 24-25
25 25 4 100

314.2) 04> %;

< (0, 3HaYHT, i <0,25.
25

s 5 182 91 _-550+546
6)-1- n-1.82,-1--(-1,82 —-—+———-—»+ — <0,
) 6 6—( )= 6 100 6 50 650

3HAYNT, -1 % <-1,82;

_14 7 _ 154-175

5)2,561—12 , 2,56 — 2—— =0,56— — = — - — = <0,
1 25 11 25-11
3HAYMT, 2,56 <2 ﬁ ;
1 1 1 13 1 _ -117+100
0,130——,-0,13~| = |=0,13+ = =——> + == """ <,
") "3 ( 9)“O 9 100 9 900 -
3HauuT, 0,13 <—% .
315.
a) 3,7+ 1,02 <4,26 +0,5, 6)-3,1+3,5>2,1-259,
4,72 < 4,76; 0,4 >-0,49;
B)5,9-~1,45<2,8+19, r)7,31-2,33 <3,11 + 1,88,
4,45 <4.7; 4,98 < 4,99.
31.6.
a)_l.+3<]l’l<..6.; 6)_]2<_2_Z’_L1. :.g.:j.
2 3 56 5 6 4 5 6 20
1 2 .1 1
2—<1—+1—; ~E 2 <o,
®) 7 4 2 ) 5 76 2
31.7.
a) (-121)*>0; 6) (-3,41)’ < 0;
B) (0,574)* > 0; ) (-9,85)° <0.
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31.38.
a)—%-/-45,l4) >0;

B)-1,7: (-E) >0,
91

319,
2 3 -8+15
a)__ - s
5 4 20
i_l=10—l3<0’
13 2 26
31.10.
aya+b>ab,
B)-If—;—1<3(k—1);
3L11.
a)t—s> i;
s
B) K —P<2k+1);
31.12.

a)a < b,-5a > -5b;

B)a<b,0,1a<0,1b;

3113,

a)a<b,a-4<b-4,
B)a<ba+18<b+1,8;
31.14.

aym+12<n+12, m<n;
B)-03-m>-03-n,-m>-n,
m<n;

31.15.

a) 5x < 3x, 5x - 3x <0,
2x<0,x<0;
B)9x>2x,9x-2x> 0,
Tx>0,x>0;

31.16.

aym>n,

~Tm <~Tn

(no ceoiicray 3);

B)m>n,

m n

2 > y (no ceoifctBy 3);
31.17. :
a)a—-8>b~8,a>b; na.
B} 12—g>12-b,—a>-b,
a < b; ner

6)~2%-54.235<0;

6
—-(-21,489) <0 .
r) 7 ( )<

6)2,35- 2% =235-225>0;

4 3 -28+33
N——+=—= >
I 7 77
6) m* <n;
r)3p>p.

6)(m+n)ISm—n;
nn+1)2(n+ 1)

6)a<b, £<!J-;
6 6

rya<b, -£>—£J—,
7 7
6)a<b,a+73<b+173;

rfa<b,a-125<5b-125.

6)3,5-m>35-n-m>-n,m<n;

r)4,9+m<49+n,
m<n.

0) 4x <4x,4x+4x> 0,
8x>0,x>0; :

r) 45x >-3x,45x-3x <0,
42x<0,x<0.

0)m>n,

—m > —n (10 ceoiicTBY 3),

1-m > 1-n (no cBo#cTBYy 2);
rym>n,

5m > 5n (no ceolicTy 3),
5m+13>5n+13(no cBoiicTRy 2).

6) 3a>3b,a> b; na.

a b
r) —>-—,a>b. na
)3>7 A



31.18. .
AN2-x>2-y.x>-p,x<y,na 6)-3.,5x > -3.5y,x>yx <y, na

X
8) 4l +x<4l+y x<y na )—28>—28’x y. Aa
31.19.4,b,c,d> 0, a>b, d<b, c>a.
1 1t v 1t 1 1 1 1
Te —<—=, —=>—, —<— ,3HAYUT, —<—< =< —
a b d b ¢ a c a b d
31.20. .
a)13>5u8>1, 6)-1,5<-02n35>2,
13+48>5+1 1,5>02u3.5>2,
21 >0, 1,5+3,5>02+2,5>2.2,
8)19>12u3,5>2. r)-0,l <1 u-28<4,
19+35>12+2,25,5> 14, 0,1-28<i+4,-29<5
3121,
4)5>2un-3<1, 6)7,5<11,7n-4,7>-5_8.
5>2u3>-1, 75<11,7n4.7<5.8,
i+3>2-1,8>1; 75+47<11.7+58,122<17.5.
810,2<3u28>1,7. r-39>-72u6,5<14,7.
02>-3u28>17. 39<72u6,5<14.7,
02+28>-3r1.7.26>-13. 39+65<72+14.7.104 <219
31.22,
aja>2,3a>2 3,3a>6:; 6ja>2,-2a<-2-2,-2a<-4,
8'a>205>05-2,05a>1, o) a>2, -1.5a<-15-2,-15a<-3
31.23.
am<as, BA3 M 4. G ym<as -7 Mo s
5 5 5 3 3 3
rym<4Js;,
3} m <4,5,—-'2—<£ ﬂ-<3 ) m 4,5 n
15 15 LS me—— > ———— > —5()
0.09 0.09° 0.09
31.24.
b>0,5,26>1, 6)b>0,5.-6b<-3.
b+4>1+4,2b+4>5; —-6b+8<-3+8.-6b+8<5:
8 b >0,5.4,56>2,25. ryb >0,5.-7b<-3.5,
1.56-3,25>225-3,25. 7b-2<-35-2,
156-3,25> -1, . -Th-2<-55
31.25.
d,n<_3;ﬁ<_i;l+£<_l ('))n<—3;ﬁ<—l;ﬁ z<—i
777717 7 6 276 9 18
8)n<-3: r)n<-3;
r 3 n 3 3 3 n 3 n L 3 2
R A B P
2 2 2 s 25 $§ 8 8 4 8 8
n 3 n | 1
———<—2— h———e
5 10 8§ 4 8
31.26.
a)a>2,b>3 6)a~2b,b<c.
3a>6,5b>15; a<b 2b<2c,
Ja+s5b>6+ 15 3a+5h>21 7<2¢ 2a- Ac
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B)a>3,b>5

2a>64b>20;
2a+4b>6+20; 2a + 4b >26;
31.27.

a)a>3,b>35;

ab>3.35;

ab > 15. OteeT: BepHo.
Bja>4;1x.4>0,a>0

a’> 4 a*> 16

OTBeET: BEPHO.
31.28.
a)a>1.6a>6,
6a_ 6 6

TkKa>0,T0 —>— ;6> —
a a a

Orser: na.

15
B) a < 5; nepaBeHcTBO — > 3.
a

HE BEPHO, T.K, @ MOXeT ObIh < 0.

Orger HeT

31.29.

a)k>3,1>7,

2k >6,3/1>21. 2k+31>27
B)k>3,1>7.
£>3.1,5/>105;

A+ 1,5/>13,5,

31.30.

ajp>2,5<),
p>2,-2s>-10,p-25s>-8:
B)p>2,5<5;4s <20,
-2p<—4,45-2p<16
31.31.

aym>1.n>4

m+n>5,

m+n+4>9;
B)m>1,n>4:-2m<-2,
-5n<-=20;-2m - Sn < =22,
3-2m~-5n<-19, :
31.32.

a)x>6,y<12;
x>6,-2y>-24,
x-2y>-18;x-5-2y>-23;
B)x>6,y<12;

51> 30, >-12.
5x-y>18; 52 - y+ 10 >28;
31.33.
a)a=3,b=8,a<5<b
B)a=-25,b=78,a<6<b;

r)az5bb2z2c
3a215b, 15b 2 30c;
3a 2 30c.

6)a<2,b<3

i BEPHO, T.K. @ ¥ & MoryT OnITh <0
OtBeT HE BEpHO.

r)a<é6,

HC BEPHO, T.K. 4 MOXET OBITE < (.
OtBeT He BEpHO.

0) a < 2; HepaBEHCTBO 3 >2
a

HEBEPHO, T.K. a MoxeT 6biTs < 0
OTBer: HeT.

rja>7,1e.a>0;

3>l. Z < l;—li <2.

a a a a

OtBeT na

0)k>3,1>7,

—k <=3, ~l< -7, ~k-1<=10;
nNk>3.1>17

Ak <~12,-51<-35:

—4k - 51<-47.

6)p>2,5<3;
3p<—6,5<5;5-3p<-1
r)p>2,5<5;3p>6,
—6s > —30; 3p — 65 >-24.

6)m>1,n>4;3m< -3,
-4n<-16;-41—-3m<-19:
12-43n-3m <--T.
m>1,n>4,
Im>7,6n>24;:Tm+ 6bn> 31,
Tm+6n~+12>32

6)x>06,y<12,

2x < -12, 3y < 36,

~2x+ 3y <2414 -2x+ 3y <38,
F)a>6,p< 12,

4x > 24 -3y > 36,
4x-3y>-12;16+4x-3y >4

6)a=-5,b=-3;a<-4<bH
ra=-6,b=-2;a<-3<b



31.34.

a)10<a <16,
0,5-10<0,52<0,5 - 16;
5<0,5a<38,

B) 10<a<16,-16 <-a <-10;

—48 < -3a <-30;
31.35.

2)2,6 < J7 <27,
52<247 <54;
B)2,6 < V7 <27,

-27<-47 <26;
31.36.

a)6,1 < 8 + V11 <6.3,
8)6,6 <211 <6,8;
9.4< 8 +2J11 <9.7;

31.37.
a)2<la< 2;
4 2
3<%a+b<4,5;
8)8<ab<20

6)10<a<l16,
-6<a-16<0,

r)10<a<16;20<2a<32,
21<2a+1<33.

6)2,6< V7 <2,7;

52<2+J7 <54;7.2<2+427 <74,

1)2,6<J7 <2,7;

-2,7<-+17 <-2,6;0,3<3- /7 <0,4

6)-3,4 <11 <-33,
-0,6 < 8 11 <-0,4;
r)8,4<38 <8.7;

“3,4 <=1 <-3.3;

5<348 - Vil <54,

6)-1<-Sp<- 1
2”72
T<a-Sb<95;
2

PDI1<b<2;

Lol oa<2 <o

2 b b
31.38.a>b6+3,0+ 1>7,b+14+2>T7+2,b+3>9,
a>b+3,b+3>9, 3uauur, a > 9, uto H TpeOOBAROCH 1OKA3ATh.
3139.a)3(x + 1) +x—-4(2 +x)=3x+ 3 + x - 8 - 4x = -5 < 0, 3HaunT,
3(x+l)+x<4(2+x);

6)m(m+n) mn=m+mn-mn=m>20, malm'r m(m + n) = mn;
B)2)* ~ 6y+l—2y(y 3= -6y +1-22+6y=1>0,

suaunT, 2% - 6y + 1 > 2(y - 3);

0) Pt A2 1) =ttt 2+ | = 150, 3010wt ¢ — o > 24" - 1
3140.2) 2 + 2+ = (x + ) 2 0;
6')9mz+6mn—(—n2)=9mz+6mn+n2=(3m+n)220,

suaunt, 9m? + 6mn > —n?;

)qu—(p + ¢ =—(p* 2pq+q) ~(p - gy’ <0, 3uaunt, 2pg < p* + ¢°,
1) 4c* + 94 — 12¢d = (2¢ - 3d)? 2 0, 3uanur, 4c* +9d2> 12cd.

31.41.2) 2x — (2(x — 4) - a%) = 2x — (2x — 8 — @) = 8 + a% > 0, 3uawm, 2x > 2(x-4}- 7,
6)z(z+ 1)+ 5~ (1-32) =22 +z+ 4 +3z=(z+2)’ 2 0, 3uaunr,
Z(z+1)+521-3z

B) 4 -3y—9y-1) =42 -3y—9y+9=(2y-3) 20, suaunT, 47 -3y 29y -1\
r) {e+5)-3—(34-4)=C+56-30+ 1=(r+1)*20, uanmr, (1 + 5) -3 2 3¢~ 4
3142. ) (x + I)x—4) - (x +2Hx = 5) =x" - 3x -4 —x* + 3x + 10 = 6>0
3HaunT, (x + 1}x — 4) > (x + 2)(x = 5);
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6) —3)t—4)—(~1)(t+2)=F+1-12—F£-1+2=_10<0,

3HauuT, (¢~ 3)(t-4) <(t—- Dt +2);
B)(@+2)Ma+6)—(a+5)a+3)=a*+8a+12-a*-8a—-15=-3<0,

snauur, (a + 2)(a + 6) < (a + S)(a + 3);

1) (b-6)b+2)—(b=3)(b—1)=b> = 4b — 12 — B + 4b = 3 = 15 < 0, 3uavr,
(b-6)b+2)<(b-3)Xb-1).

31.43.a) (7 + 2d)(7 - 2d) — (49 — d(4d + 1)) = 49 — 4 49 + 4F + d = d < 0,
3uaunT, (7 + 2dX7 - 2d) <49 —d(4d + 1),

06) (24-3)(g—3)~(g—-1)(g-8)=24"-9g+9-4'+99-8=4"+1>0,
swast, (24~ g~ 9> (¢~ g =9

2,42 2 2,52
3144, )" v _arbiodab_(a-b) G e SO
2ab 2ab 2ab 2ab
2
6)25r+——-(—-10)=25r+-1—+10 25¢2 +10r+1 _ (5r+l)
r r - r

3uauMr, 25r + l <-10;
r

yi-6y+9 _ -3’
y
n+8n4+16 _ (n+4)

n T

B)y+—- -6= 20,3HaqHT.y+226;
¥y y

r)n+—-(—8) n+ +8 <0, 3uaqur, n+ '-‘is-s
n

2 _ 2
3145.a) £,4 5- P+q -2pg =(P q) < 0, 3HauHT, 2,9 <2;
q9 °r Pq P q p
m + 2m+nt =2 =2t —«(m-n) <0
2 2 T

2
6) '(m;n) —(m’ +n) =
(m+n)

BT, ~——— < m? +n?

3Nd6.a) X —6bx+ 14=-6x+9+5=(x3)°+5>0;

6) a* +10——(—6a) A+6a+10=a>+6a+9+1=(a+3)*+1>0.
3uaudrt, a* + 10 >-6a;

B)y2+70—l6y=y2—l6y+ 64 + 6 =(y — 8)>+ 6 > 0, 3HaunT, y* + 70 > 16y,
r) 5*+20—(-8by=b* +8b + 16 + 4 = (b+4)2 4>0 3uauut, b + 20 >—-8b
3147.8) (s-4)(2-sh=—s>+ 65— 8 =—(s— 3)+1<2

6) 22+ 6zt +10P=z+ 62+ 9 +P=(z+ 31+~ 20,
3Haumr, 2 + 6zt + 10£ > 0;
N@+1)3-a)-5=-a*+2a+3-5=<a*+2a-2=—a*-2a+1)-1=
=—(a-1)*-1<0, 3naunr, (a+ )3 -a)<5;
Nm—12m+40=(m-6)>+4>0

3148.2)2,8< +/8;7,84<8; 6) V3> 1,7;3>2389;
B) V10 <3,4;10<11,56. r) V7 <2,8;7<7284.
4 16 7 49
1.49. 5 <~ 8:;5<—.8; I <—-42:;3<—= 2
3149.a) V5 54’5 T 6) V3 6\/' o
o) V8 <3 Vi3 8< 18 3, DT >3e;7> 2 19
5 25 5 25
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3150.2) V2+V7 <542, 1tk 2+ 7+210 <5+4+45

V14 <245, 14 <20;

)2+ VI <5+ 0.1k 4+ 11+4J11 <5+10+250

211 < 50 . 44 <50:

B V7 +V5 >3+ 3Tk T+5+2435 >943+643.

V35 >343,35>27;

N3 +F15 >4+ V2 .tk 3154245 >16+2+842 .

Va5 >42 45> 32, -
3L5La) V37 - V14 >6-15 .7k 37+ 14-237-14 >36 - 15— 12415
3714 <6 15, T 37 14<36- 15,518 <540;

6) VIL — Vi0 < V6 -5, 1k 11 +10-2110 <6+5-230 .

S— V110 <=v30 .5< V110 -V30 25<110+30-21100-3

243300 < 115.4 - 3300 < 1152 13200 < 13225: _

B V17 Ji5 <7 -5 1k (7+15-2J1715 <7+5-2J75

10— V255 <—35,10< V255  f35

100 <255 +35-24/255-35, /255-35 <95,255 35 <85%

NV V7 <A1 -J6.1k V10 - VT < V7 -V6

31.52.a) 154.35<15.4. 34. 6)-22.1 -25<-22 25:
8)238-2>237-2; ri-52-43<-5143.
31.53.a) 1.8°2.7<1.82 27 6)32.5 05<32,5:0.,5,
8)492-0.3<492:0.3: r834:1.1<834 11
31.54. k>1

02+k>1 1>1-12,

k+2.6>k [-145>1-12

3HauNT. 1-12<i 145<i<k<02+k<k-26

Orser- 7 1271~ 145:/: k0.2 ~5:k+ 2,6

31.55.2)3a~ 12> 35 + 10, 3a > 3o 2, HeAb3s yTBEPXKAATh, YTO a > b.
Hanpamep, g = 0.8. b = | yAOBACTBOPAOT HEPaBEHCTBY 3a + 12 > 36 ~ 10.Hoa < b
Orser: Het

6) _21_:{ > 2. % > |. HeAb3A YTBEPXKAATE, W10 a > b. Hampumep, a = -3, b = -2
YAOBETBOPRIOT HEPABCHCTBY -Zbﬁ > 2. #0 g <b. Orser: Her

B)Ta>5b.a> f—’b. HEAL3S yTBepXAarh. 4To g > b. Hanpumep, a=1t b=11
yIOBJCTBOPAIOT HEPABEHCTBY 7a > Sb, Ho a < b. OTBET: HET

) % > . HEB3s YTBEPEAATS, 410 g > b, Hanpumep. a = -3, b =-2.
a
a b
YAOBAETBOPAIOT HEPABCHCTBY ry >— , HO a < b. OrBeT: Her
a .
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31.56. a) x* > 0. Henvas yreepxnats, uto y 2 0, Hanpumep, x = 0, 3 = -5,
YIOBNETBOPSET HEPaBEHCTBY X7y 2 0, Ho y < 0. OTBET: HeT.

6)12-20.T.|<y;at0,'r0y2 —xz-ZO'yz,XZ0.0TBCTZﬂa.
y . y
1
B <0. y #0 —>0 xy’-—l—z-<0-—l; x <0 Oteer 1a.
y y y

2 2
n< >o Hag x=1 y=1 L) , HO Xx<0., OrBeT: HeT.
Y Y

31.57.2) 2> 1, 2-a+3
a-3

2

-1>0,
a- a-3
3HA4HT, 3 < g < 5. OrseT. 1a

0’

a-5 <0,
a-3

0) -—1-2—< 1. Henb3s yTBepxkaars, ¥to g > 3. Hanpmep.
P :

a =10 yIoBRETBOPAET HEPABEHCTBY <1, Ho a < 3. OTBCT. HET

By —>2, — >1, — - 1>0, 0,
a-2 a-2 a- a-2
a-6
—— <0, 3HaumuT, 2 < g < 6. OTBeT: 14
a-2
12
r) Pyl < 3. Heabss yTeepxaars, uto @ > 5. Hanpumep. a = -10 ynosne rsopser
a_

12
HEPaBCHCTBY - <3, Ho a < 5. OTBET. Hel.
a-

31.58.ab>0; —55*—1351—4=2502+36b‘—60ab=(5a_6b)‘ >0, 3Haumr, 3a 120 .,
3b 5a 15ab 15ab 3 Sa
31.59.2) a0’ + 207+ 2ab +2b+2=a* +2ab+ P+ HE + 26~ 1 + 1 =

=(a—-b>+(b+1)’+1>0;

a+tb 4ab o’ +2ab+b’-4ab _
ab  ab ab

=M20 , 3HAYH1, (a+ b)(l+l) >4,
ab a b
31.60. a) 2a° + b2 + ¢* - 2a(b + ¢) = 2a* + b* + ¢* - 2ab - 2ac =
=(a-b)’+(a—c)* 20, 3uaunr, 2a° + b* + ¢ > 2a(b + c);
6) (¥ 2V —-4xy(x-y)=(x-y) ((x ty)—4xy)=(x—) (*+ 204y’ ~4xy)= =(x-)">0
31.61. &’ +1(d*ta)=a’—a*+1—a=a*(a-D)~a-1) = (a— W a* - 1} = (@- D a + 1).
TXK a2-1,70a+ 120, 3nauur,
A+li-@+a)20,a+12a+a.
31.62. Va + b > Jatb,a>0,6>0.T.k.aub>0,710 Jab >0,
2Jab >0,a+2ab +b>a+b,(Ja + Vb)Y >(Ja+b ¥,
Tk Va + Vb >0, Ja+b >0, 10

\/E + \/-l; > Ja+b , iTO H TpeOoBANOCE,

0) /a+b)(—l~+l)—4=fa+b)
a b
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3163. Va? +62 <a+b,az0,b20.
ab20,2ab20,0<2ab, a*+ b2 <a*+ 2ab + B,

.(\/a2+b2)2 <(a+b). Takkak ya®+62 20,a+ 5>,

10 Va® +b*> Sa+ b, 4T0 H TPeGOBAIOCH AOKA3ATE.

31.64. (Vbe —Vad 220, be + ad -2 Jabed 20, be + ad > 2 Jabed ,
bc+ad+ab+cd2ab+cd+2m,

(@+cXb+d)y>ab+cd+2Jabed ,

(Jm_c-)(_bi_—d_)2>(s/—+s/—)2 Takkaksz

Nab+Jed 20,70 W > Jab+ed , 4TO H TPEOOBANOCH 10KA3ATD.

31.65. L+ 2> a+Jb,a>0,6>0
N

(Na-vb)20,a-2Jab + 520,

a—JE+b2JE,T.K.\/;+JZ >0, T0

(a- Jab +bXJa+vb )= Jab (Ja+b ),
ab >0, 10 (a*‘/a—b“Lb)(\/;ﬂ/E) 2 \/;+\/Z,

Jab
a\/;+b\/5) > \/; + VIE
:}ab
a b
—t—2a +JE , 4TO H TpeOOBaNOCh A0KA3aTh.
WA e

§ 32. Hecaenosanue PyHKNHHA HA MOHOTOHHOCTD

32.1. a) na; 6) u:eT; B) j1a; I') HET.

32.2. a) na; 6) HeT; B) Aa; I) LCT.

32.3. a) pynxuus Bospactaet npr 0 <x <2, d)yHKuml ybuiBaeT npu —2 < x <0,

6) ¢pyHkuua Bospactact npu ~5 < x < -1, pyHKUMs yOmBaeT npu -1 Sx <2,
B) Qynkuma BospacTact -2 Sx < 4;

r) dynkuus Bospactaet npy -3 < x < 2, dyuxumua yGeisaet npy 4 <x<-3ux22.
32.4.y =2x - 5. T.k. 570 nusueiinad dyuknua punay =kx + b, uTx. k=2>0, T0
QyHKUA ABAICTCA BOPACTAIOMICH.

32.5. y=7-13x. Tk, 210 anHeiiuas $yukuusa swga y=hkr+b, u Tk k=-
13 <0, To dpynkuus asasercs yosipaomeit.

32.6. a)y = 2x + 3 - po3pactarouias GyHKLHA, T.K. k =2 > 0;

6) y = 5 — 4x — yOuipatomias gpyHuns, 1.k k=—4 <0;

B) y = x — 2 ~ Bo3pacrarouias pyHkuus, T.x. k=1>0;

r)y =1 - 2x — youiBatowas pyHkums, T.k. k=-2 <0,

32.7. a) y =2x". T.k. k=2 > 0, To pynKuua sospacraet npu x 2 0,

¢§yukuus y6risaet npu x < 0;

6)y=-x* T.x. k=-1<0, To pynkuus rospacraet npu x <0,

$yuxuma yorisaetr npu x 2 0;
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B8)y =0,5x> T.k. k=0,5>0. ro pynxius pospaciaer npu x = 0.
hyHkuus yoesiBaeT npu x < 0;

r)y=-2% Tk k=-2<0, 0 hyHKums 8o3pacract npu x < 0,
thyuxumns yopiBact npu x 2 0

328.a)y = —)2? Tk k=2>0, ro dyvikuus yosmaeTnpu x< Oux >0,

6)y= -3 T wk=-3<0,10 dyukuus BospactacT npurpux < Onx - 0,

pE
B)y =3- ;l‘- . lIpoMeKyTKH MOHOTOHHOCTH COBNAAALOT ¢ PyitkuucH )y = - i

[ x k=-1<0, To dpynxima pospacraeT npu x < Q ux > 0;

Ny = %» 1. TlpomckyTKM MOHOTOHHOCTH JTO# (PYHKIMH COBNAIAlOT ¢

apomexyTkamu ynkuan y = &
x

T.x. k=4 >0, 10 06¢ dyuxumn yosisaor npux <9dux >0
32.9.a) y =Jx.T..k=1>0,10 ({yHKUHS BO3pAcTaCT
Ha Bceii o0tacTy onpencHeHus, 1.e. ipu x 2 0;

6) y =x-3.T. k k=1>0, To hpynuxius Bo3pacracr Ha
Bceil oGnacTu onpesicicuus, T.6. ipux > 3;

B) y ~vJx.T. k k=-1<0, 10 byukuns yObIBacT Ha
Beeii oGnacTu onpesencHus, T.c. upu x 2N,

ry =2 +Jx. TIpOMEKYTKH MOHOTOHHOCTH JTOH (YHKIHH COBHALAIOT C

npoMexyTkaMu QYHKIHH ¥ =Jx.Tx k=1>0, To 06c QyHKUHK BO3PACTAIOT
Ha BeeH o6nactu onpeacicHus, T.e. npu x = 0.

32.10. a) y = |x|. Do Ppynkums sunay = x|.

T. k. k= 1> 0, To pyuxumns Bo3pacract npu x > 0 u ybeisact npu x < 0;

6)y =-Ix|. T.x. k=~1<0, To dpynkuus yoeisact npu x>0 u Bo3pacraeT ipu x < 0:
B) ¥y = [x|+2. TIpoMeKYTKH MOHOTOHHOCTH ITOi (YHKLUMH COBUIAAAIOT C
npoMeKyTKamu PyHKuHM y = fx|.

T. k. k=1> 0, 06e ¢ynknuu Bospactator npu x = 0 u yOeisact npu x < 0;

r) y = [x~1|. Ocb cummeTpuu storo rpadkkax =1 u Tk. k=1 > 0, To ¢gyrkuus
Bo3pacraer npu x = | u y6uiBaeT nipu x < 1.

x, eci x<0

32.11. y:f(x)z{ 1

<, €ciM x>0

A2 =-2AD=1 =1LA)=1{ =02

6) rpadux pyHxumuu y = fix)

B) cBoiicTBa dyHKunu y = f{x). o6nacts onpeacnetiud xR,
y>0npux>0;y<0npunx<0;

yuxuHa uMecT paspsis npu x = 0;

(yHKLHa HC HMCCT HH HAHOOBUIETO, HU TANMCHBILErO 3HAYCHHIA,
dyHKuUS BoINYKR2 BHK3 NpH X > 0;

dyukuus Bospacraer npu x < 0, y6uiBaeT npux > 0.

9-8551 257



[sz, -1€£x<0
‘[ Vr, x>0

A1) =21 =2, £0) = 20* =0, f4) = V4 =2,
6) rpaduk dpyukuuy y = fx)

B) cBoiicTBa PyHKIHN y = fx):

obnacts onpeaenenns: x 2 —-1;y>0 npu -1 <x<0mx
>0,y=0npux=0;

GYHKUHMA HENPEPBIBHA; Y oaun = (0) = 0, Vyaus HE CYLIECTBYET,
GyHxUus BBITYKAa BHU3 1pH —1 < x < 0 1 BLINYKAa BBEPX Mpu x 2 0:
bynkuua yoesaet npu —1 <x <0, Bospacraer npu x 2 0.

3
32.13.y = fix) = { S eom x<1 y

Ix], ecn0<x<6

N12.y=fixi=

)A-3)= 2 =-1./0) = 0./6) = l61 = 6;

6) rpadruk dyuxunu y = fx) 1 "
B) cBoifcTBa QyHKIMH Y = fx): \

obnacte onpenenetind: x <0, 0 <x <6;
y>0mpu0<xs6;y<0npux<0,y=0npux=0

bysxuns nMeeT paspoiB HPH X = 0; Yuaus = M(6) = 6, Yyauu HE CYINECTBYET;
dyHkiug Boinyka Beepx npu x < 0; gpynkuus youisaet npu x <0,
BOspacTaer npu 0 <x < 6.

32.14.2)y =x*+Jx + 1.

Haunyto GyHKUHIO MOXHO NPCACTABHTEL B BHAC CYMMbI ABYX (yHKLM:
= 2y, = NERE Y1 M y, Bo3pactalor Ha nyue [0;+0). T.k. cymma aByx
BO3pacTalo X PyHKunit — Bo3pacraiomwas QyHKuus, T0 QYHKLAA

y =x+x + 1 Bo3pacTtact Ha nyue [(;+o0);

2

=1_
6)y "
Jannyto gyHKuno MOXHEO NPCACTABUTH B BHIE CYMMBI ABYX (yHKUMIA:

»= -:? ,¥2 =—x% y, My, yGLIBAIOT Ha OTKPLITOM Jy4e (0;+w0).

T.k. cymMa aByX yOsiBalowmux ¢pyuxunii — yGuisasomas ¢pynknus, To dyHnkuns

Y=< —x? y6biBaeT na OTKpbTOM JyHe (0;+0).

-§ 33. Pemenne JHHEITHLIX HEPABEHCTB

33.1.2a+3>7a-17.

a)a=2,2 2+3>7-2-17,

7 >3 — BepHO, 3HAYUT, @ = 2 ABJAACTCHA PEILICHHEM HEPABCHCTBA;

6)a=65,2 65+3>7 6,5-17 16 > 28,5 — 10%XHO, 3HAYMT, a = 6,5 He
SBJIACTCA PELICHHCM HEPABCHCTBA;

B) a= -2, 247 + 3> *7«/-2- - 17, 542 > -20 - BEPHO, 3HAYMT,

a= —'\JIE ABJACTCA PCLICHKHEM HEPABCHCTRA,

258



F)a-= \/ﬁl_, 2J18 + 3 > 718 - 17, 5% < 20 - J10%HO, 3HAYUT
a= 18 uc aBasercs PCUICHUEM HCPABEHCTBA.

332.3x >x+ 2, 2x > 2 x > 1 - pelureHUc HCpaBeHCTBA. - 4 V5 ABIdercs
PCIUCHUCM HSPaBEHCTEA.
333.9%+1>7x,2x>~1,x>-0.5 Oreer. x = 0, x-=10

334. )
Ax+1>0,x>-1, 6)x -3 <0.x<3,
-1 ¥ 3 ¥
B)x+2,5<0,x<-275; Nx-7>0,x>17.
ALTURMTN AN R S/} /[ HH T 177 S
-2.5 x 7 M
33.5.2) x>4 + ﬁ ZZZ/;
0 4 X
6)dx<12;x <3; WX\\&S,—_}‘
— G S,
B) 5x>25,x>35. s x
0 556 A
0 6 x
33.6.a) I 1x>-33; x> -3, -ds &,
6) x<-3 727 —
-3 0 x
B)—6x>-12;x<2; bz ’x
r) xs-5 )
-5 0 *
33.7.
e QUL
a)3x+2>0;3x>-2;x>—3: L2 N
3 3
| A
6) Sx<l; x2-—; Lo *
5 5
AALIUAEERINARARMAN M O
5 x
B)dx—-5<0;4x<5x< =, =
4 4
) -6x>-12; xSZ;m
02 x
33.8.
a) 2x24; x22; Lz,
02 x
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6)-3x-4<13:32>-0:x>-3

B)-5x - 1>24, 5x<-25; x<-5:

T) ~-x<27: x=-27

33.9.
a)5(x+2)24;x-l-22%.
x2~£;
5
— ittt
X
L
5
B)6(x— 1)< 11
x-1Z u;xS —ll;
6 6
W_ﬁ
.3
6
33.10.
7
a)Sa-3>0.5a>3;a> =
33.11
a) 13¢—-2220, 13¢222;
c_>_2—,2
Ba2
a)5m-8>2:5m>-6;m>~ g
33.13.
a)9%p-223p-+.
6pz6:p21;
33.14,
a)2a-11>a+13:a>24;
B)6~4c>7-6¢c
2c>1:¢>0,5;
33.15.
a)2d-523-d

3d28;d2§;
B)6n—-2<7n+8 nz-10;
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-3 x
AT
-5 -

-27 0 x

6)-2(x-3)<5:x-32-25:

x20,5;
e LU,
0,5 x

r)-3(x+4)>-2

xt4<g —;xS«12

6) 23b+11<0; 23b<~11. b <_¥

6)2d+4<0;2d<—
d<-2

6)Tn—1<1;7Tn<0:n<9)

6)11g+3<59-6.
6g <-9:q9 <-1.5.

6)8+3<9-2;b>%
N3-2x<12-5x
Ix<9, x<3.

6)Im+17<m-13
2m £-30:

m < -15;
r)p+t4212+9p
8p<-8;p<-1.



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;
S5x<15;,x<3;

B)2(3-22) +3(2-z) < 40:
6-4z+6-3z2<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;2<2,5;

33.19.
)8+ 6p <2(5p-8);

4+3p<S5p-8;2p>12;p>6:

8)2(3-49)-3(2-39)<0;
6-8¢-6+99<0;,¢9<0;

33.20.
Ada+)+3a>Ta+2

4>2; -0 <g<+ow;

B)4(2 +32) + 3(4 - 42) 2 0;

8+122+12-12220;20=20;

-0 < 7 < +00;
33.21.

6) 6y+8<10y-8
4y <-16

ys—4

ry %+527-7
-4t 2 -12

153

6) (6y+2)+3(y-1)20;
6y -2+3y-320;

3y5—5;ys—§;

r)—(8r-2)-2(r-3)>0;
8:-2+2(¢t-3)<0;

10/-2-6<0;10/<8; ¢ < j

6)3 - lly<-3(y-2);
I<lly-3y+6;

3
8y2>-3;y2-=:
4 Y 3

r4-3r>-4Q2t+2),;
4-31>-8r—8;

5t>-12,¢> - E;
5

6) (6y+2)+6(y- 1)20;
—6y-2+6y-620;,-820;
HCT pelieHHUi.
r)7-16r<-2(8»-1)+5;
T-16r<-16r+2+5,0<0;
-0 < p < +o0,

6)7b-327(1 +b);
76-327+7b;-327,

HET peleHMUIt;
r)5(4d-3)+53 -44)<0;
20d-15+15-20d<0;0<0;
HCT pellIcHHH,

6L <35 X,
8 5

r)% <0;d<0.



33.22.
a)3x-2<0. 5%

2
B)7x-7>0; x>%

33.23.
2x-1

a) 2i:2x-123

x24;x22,

3x+1

B)

Ix<59;x< 53—9'.

33.24.

a) 9~+£>7;3a+2a>42,
2 3

S5a>42;a> —‘}5—2-

8) 221 a-6b<m,
6 4

-2b<24;-b<12;b2-12;

33.25,
a)y<2x + I,

<15, 3x 4 1 <60:

6) 3x-4<0; xs-;

N i+2x20; xz—%

12-9x

6) >7;12-9x249:

9x5—37;x5—%z.

<1,23-5x<1Y

r)
Sxz212;x2 LS%

23-5x
11

6) 3‘-.-—(:23;—-7—C23
9 9

-c2-27—7;c<—g

-7
r) 3—;——2d<0;3d—-8d<0;
~5d<0,d>0

Bce TOukKH NI0CKOCTH, PACMIONOXKCHHDBIC HHXC

npaMoii 3 = 2x + 1, He BKAOYAA TOYKH MpaAMo#,

N\

6)

N

W

y2x+2

BCE TOUYKH IUIOCKOCTH, PaCHONOKCHHbIC
HC HHDKC ApAMOH y = x + 2, BKIOuas
TOYKH NMpAMOH,

33.26. a) (3x + 8)(x + 12) > 3(x + 12)%, 3x% + 8x + 36x + 96 > 35 + T2x + 432,

28x <336, x <-12.

6) (2x + 5)8x — 15) < (dx - 3)%, 16x* + 10x - 75 < 16x* + 9 ~ 24x.

34x<84,x< 2
17

33.27.3) a(a-2)-a2> 5-3a;,-2a>5-3a;a>5;
6)‘3x(3x—l)-9x2<3x+6;—3x<3x+ 6; 6x > —6; x > —1;
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B) 57 - 5y + 4) 2 100; =20y 2 100; y < =5
1) Te(c—2) — c(To+ 1) < 3; ~14c — ¢ < 3; —15¢ < 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

lla>4:a> i:
11

g 21 38 .
5 3

6b6-3-15+5b<30; 11b < 48:

) iii_5+_2<2+1;

2 3 6
Ix+3--4<12+x-1<12;
—00 < x < +oo;
-1 2u+3

B) T— t>2,
4-4-2¢t-3-8t>16;
6t<—23;t<-£3—.

6
3331,

A 4x-T)-2(x+3)<9;
4x-28-2x-6<9; 2x < 43;
x <21,5;xp=21, Oreet: 21
33.32.

2) 2x-1 5x+7<4.;

+
4x—-2+15x+21<24;19x<§;

x< —5—;xo=0;0'me'r: 0.
19

6)(12n - DBn + 1) < 1+(6n + 2)
36 +9n-1<1+36n*+24n+4.

15n>~6;n>--§-

) (4g - 17> (2g +3)8g - 1)
164 -8 + 1> 164 +224 - 3;

30q<4;q<%.

6) 20~ el
2 3

12c-3c¢-352c-2:

Tc<l,cs -l~;
7

) —-d2—
3 2
2d—-2-6d423d+3;7d<-5,

d<-2
7

6) 37—3':-&-9< 22-—7_22:

2 4
74-6z+36<22-7-8z, 714<-43
HET pemeHHi.

3y+5 y-2

=1 —=+ty;

r 2 T

W+15-12<4y-8+12
11

Tyzlil,yz2 —,

y y 7

6)S(x-1D+7(x+2)<3
Sx=5+Tx+14<3; 12x <-6°
x <-0,5; xg =-1; Oteer: -1

6) 3x5+2 _2x-4

9x+ 6 — 10x + 20 > 105; x <-79;
xo=-80;

Ortger -80.

>7,
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33.33.
a) 7(x +2)— 3(x - 8) > 10.
Tx+ 14 -3x+24 > 10.

6)3(x-2)—422(x+3)
Ix-6-422x+6,

dx > -28; x> -7, x5 = -0. x216; x0= 16.

OTtser: —6 . Oreer: 16.
33.34.
a) 2x5—3+9—64x<]; 6) 3x—21_4x~+121;

12x - 18 + 45 -20x - 30 < 0.

&X>—3;x>-—%,xo=0

9x—-6+16x+4212,
25x> 14552 4 =1,
25

Otser: 0 Orsger: 1.

33.35. L aran: T1ycTh x KM — NPOTABUTH TYpHCTHI N0 TeueHM0. Toraa (10 — x)kM —
NpoNiLUTH NPOTUB TeucHuA. 5 + 1 = 6 (km/u) u 5 — 1 = 4 (km/4) — ckopocTs 1O
10-x

X
TCUCHHIO H HPOTHB TCHCHHA. E YH 4 — BpeMA ABHXKCHHA 10 TCUCHWIO H

npotuB Tedena. Tax Kak TypucTH ObLIM B NMyTH MeHee 2 4acoB, MONydaeM
x 10-x

- + <2

6

Il yran: 4x + 60 - 6x <48,2x> 12, x> 6.

III aran: Typucret npomabuid no tedenuio Gonswe 6 kM. Ho T.k. Bech myTh
pases 10 KM H 4acTb MYTH OHM NPOTUIEUIM IIPOTHB TEHEHHA. TO MYTh MO TCUCHMIO
TaKxke MeHbiue 10 km.

Ortset: Gonbliic 6 kM, HO Metbie 10 kM.
33.36. | gran: [TycTs x kM — LUTY Ja4HHKH CO cKOpocCThio 4 km/y. Toraa: (10 —x) kM -
10~x
6

X
LULAH € HOBO#M cKOpocThiO. 4 + 2 = 6 (KM/4) — HOBas CKOPOCTh. 7 4 H q -

BpeMs ABIKCHHA €O CTapoi M HOBO#H CKOPOCTAMH
T.x, BoYHHKH JOMXKHBI YCHETh Ha MOE3fl, KOTORBIA OTnpaBnseTca uepcs 2 4,

MONy4acM % + 10-x <2.

Il atan: 6x + 40 —Ay <48 Zx < 8,x <4,

HI aran: Cu «hopocTEio 4 KM/4 Ja4HHKH MOTTH HATH MeHeE 4 KM

OTBeT: MEHee 4 KM.

33.37. 1 oran: Iycts x kM — paccroanue ot A 10 C, Torma: (x — 15) kM -

-15
paccrosnue ot C 1o B. Sx_o 4y x4(: 4 — Bpems aBHkeHHa oT Ao Cuor C oo B
-15
T.x. Bech MyTH 3aHUMaeT MeHee 3 4acoB, NOAyYaeM 3% + x40 <3

Il oran: 4« + S5x — 75 <600, 9x < 675, x < 75.

III oran: T.k. AC pmunBee BC Ba 15 kM # AC BbIpaXacTCs LCAbLIM 4YHCIOM
HECATKOB KHIoMeTpoB, To AC = 20, 30, 40, 50, 60 unu 70 kM.

Otser: 20, 30, 40, 50, 60 nau 70 xm.

33.38. I atan: IycTh HHTEpeCYIOLIEE HAC PACCTOAHHC — X KM.

SAcHo uto 0 <x £ 240. Halincm nauMeHsCe X,
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I oran: x — 6yAcT HaUMEHBUIHM, €CITH aBTOMOGHITL Cpa3y NOE/ET 3a aBTOOVCOM.
T. € NOC/CT C HHM OJHOBPCMEHHO.

Torma astcMo6uiib mpoeser AB 3a %:%q. 3a 310 Bpema asrobyc mpoeneT

%-54=144 KM.

240-144=56 kM OyneT paccTOAHHE B ITOT MOMCHT MEXAY HHMH.
90+54=144 (xm/4) — ckOpocThb cOMHXCHHA

9% _6
144 9
MCKOMO€E PAaCCTOAHHE.

1l sran: Hrtak, tickomoe paccrosuue O6yact Gonee 180 kM, T.K. mo ycaosuio
a2BTOMOGH/b NOCXal CNYCTA HEKOTUPOE BPEMA.

Orpert: 6onee 180 km.

(4) — mpoeAET 3TO PacCTOAHHE 240—90——g= 240-60=180 (xm) -

§ 34. PeincHHe KBaAPATHLIX HCPAaBEHCTB

34.1. >
a) x e (-0, NUGE; + %)
6) xefl; 3]
B) xe(};3) . N2/ .
r) x e (—oo;, 1NU[3; + ) - NA-
34.2.2)x*—6x—-7>0; 6) x>+ 2x — 48 < 0;
x=1,x,=-1; x;=-8,x,=6;
(x=T)x+1)>0; (x+8)x—6)<0;
== 29 — 7 + > JR— l = I it »

-1 7 -8 6
Otsert: (—oo; 1 ) J(7;+0). Otsert: [-8; 6].
B) X +4x+320 r)x*-12x-45<0
x=-3,x;=-1 x=15,x,=-3

) > S WD W

-3 -1 -3 15 ¥
Otser: (—o0;—3]J[-1;+00). Orset: (-3;,15).
343.a)x2+6x-5<0 6) % -2x+820
X-6x+5>0 X+2x-8<0
x=1,x=5 x =-4,x,=2

1 5 -4 2 y
OTBeT: (—0; 1 (5;+00). Otset: [4;2].
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B)—x*+16x-28>0 —x*+4x-3<0

¥-16x+28<0 ¥—4x+320
x.=]4,x2=2 X1=I,X2=3
S W —1 + l =
O O > Px
2 14 ® 1 3
Oreer: (2;14). Ortset: (—o0;11U[3;+00) .
34.4. a) 2%-x-6>0 6) 3x*-7x+4<0
D=1+4 2.6=49 D=49-4.3.4=1
1+7 7+1 4
xl:T=2,.\’2=—],5 x|=T=§,x2=l

—1 . o = e

-1.5 2 1 4/3 x
Oreer: (~<0;~1,5 ) (2;0). Oreer: [-1 ;-g- 1
B)2¢+3x+1<0 ND5x2-11x+220
D=9_4.2=1 D=121-4.5.2=381
x=2 e 05, x= 1 a=H g x=02

+ v,[ - vl + ’ + l - I - >x

-1 -0,5 * 0.2 2
Orser: (-1;-0,5) Ortser: (—0;0,2}[2;+0).
M5 a)-5C+4x+1>0 6) 2x*-5x+18<0
5¢-4x-1<0 : 22+ 5x-1820
D=16+4.5=136 D=25+8-18=169
X;=4—+6—=l, X= —0,2 X|I= —3+13 =2, X= "4,5

10 64

S W + - [ >

-02 . 1 * -4,5 2
Orser: (-0,2;1) Otser: (—0;—4,5][2;+0).
B)—6x°+ 13x+5<0 r)-3x3+5x-220
6x2—13x-5>0 3% —5x+2<0
D=169+4 6 5=289 D=25-4.3.2=]1

13417 5+1
= 5 =2.5;x:=-% XFT: ;«\’2:%

+ 1 - 1 + ’x + l - l + >

13 2,5 2/3 1 *
OrTBeT: (0~ %)u(2,5;+oo). OrtseT: [% ; 11
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34.6. 8) (*=2)(x+3) > 0, 6) (x+5)(x+1) <0,

+v—v+_; +4£- l*’
x

-3 2 -5 -1 !
Orset: (-0;~3) U(2;+®). Oreer: [-5;-11.
B) (x + T}(x-5) <0, Nx-4$Hx-6)>0,
+ I - 1 + + 1 - £ t
L \J 4’ x
-7 5 * - 4 6
Otget: (-7;5). OtBert: (—x0;4) (6;+x).
34.7.a) xe (-1, 2) 6) x & (—0;)U(4; + )
B) x & (—o0; NU(2; +0) r) xe[-5;3]
34.8.2) 2x+ 1)3x +2) <0 6) 3 —4x)(2x-5)<0
(x+%)(x+%)<0 (4x-3)2x-5)20

(x— %)(x—%) >0

X

-2/3 -1/2 * 3/4 51
Omer: (-2 - 1), Orser: (-0 21U [5:+)
B) (Tx+3)(dx—1)> 0 1) (1 -2x)3 +x) <0
(x+%)(x—%)>0 2x-1)3+x)20

(x—-%)(x+3)20

S S W PR S W

X

-3/7 1/4 -3 112
Orser: (—0;— % T( % ;o). OtpeT:; (—o0;-3 ;]u[—;- ;100).
34.9, a) 6x2> S5x— | 6)-5x*<6~11x
6x*—~5x+1>0 52— 1lx+6>0
D=25-4.6=1 D=121-20-6=1
sl U N | PN | L N
"2 207 3 T I
+ | — I + ’ + 1 - I + ’
~ X
i3 12 x 1 6/5
OrBer: (—0; %)u(% ;1) Otser: (—oo;l)u(%;ho).
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B) 27 +x<-6 r)5x*>4-8x

- x-620 5¢+8x—420
D=1+4-6-2=49 D=64+4-5.4=144
LIS T =212 0402
4 10
T >, N S W
_|’5 2 2 0’4 X
Oreer: (—o0;~1,5]U[2;+). Oraer: (—0;—2][0,4;+0).

34.10.a) x>— 6x + 9 < 0; (x — 3)’< 0; x = 3. Orger: 3.

60—+ 12x-36 > 0; x>~ 12x + 36 < 0; (x — 6)2< 0. Orser: Her peuicHHH.
B) x’— 16x + 64 > 0; (x — 8)22 0; OrBeT: (—o0;+0).,

Dl +4x-4 <0, X~ 4x+4>0; (x —2)*> 0; OTReT: (~o0;2)(2;+0).

34.11. 2) 25x% + 30x + 9 2 0; (Sx + 3)? > 0; OtReT: (—0;+0).

6) 92"+ 125 - 4 < 0; 92"~ 12 + 4 > 0 (3x - 27> 0; OTmeT: (005 2 ) A 2 ;00).
8) 4x™+12x-9 > 0; 4x*-12x+9 < 0; (2x-3)?<0. OtBer: Her peLICHHA.

1) 365+ 12x + 1 <0; (6x + 1)’ 0;x=——'6— : OTBCTZ—%.

34,12, a) 3x%+x+2>0; D=1-4.3-2<0; T.k. a=3>0,10 ¥ & (~o0;+00).

Otser: (—oc; +0),

6) 5x*—2x+120; D=4-4-5<0. T.k. a=5>0.,10 x €(—o0;+00). OTser: (—oo;+0).
BT -x+3<0;D=1-4-7-3<0.Tx. a=7> 0,T0 HeT peieHn.
OTBeT: HET peLICHUA.

r) 2x2+5x+10<0; D<0. T.x. a=2>0,T0 Het pcuicHAA. OTBET: HET PEILICHHA.
34.13.

2) -Tx*+5x-2<0 6)-3x*-3x-1<0
F-5x+2>0 3 +3x+120

D<9 D<0

T.k.a=7> 0,10 xe(—0;t0). T.k. a=3 > 0,T0 xe(—o0;+0).
OrBeT (—00;+0), Otaet; (—o0;+o),
B)-2x2+3x—-220 r)-5xl-x-1>0
20-3x+2<0 S +x+1<0

D<0 D<0

T.k. a > 0,10 HET pCUICHNAS . T.k. a=15 > 0, TO ucT peuicHxs.
OTBET: HET PEIICHHA, OTECT: HET PEWICHHUA.

34.04.2) xe(—0; 1-V2)U(1+V2; + )
6 —4xz+2x—-}s0; 16x* -8x+120; (4x-1)*20; x € (—o0; +0)

B} +2x-2>0; xe(—oo;—l—-\/;)U(—l+\/§;+oo)
n xe(—oo; —]—ﬁ]U[_l+ﬁ;+wJ

2 2
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34.15.2) x2~ 36> 0; (x - 6)(x +6)> 0
. »

-6 6

X
Oreer: (—0;—6 ) (6;+00),

6) x>+ 7 < 0; x* < —7 OTBET: HCT PEILCHHS.
B) x’—25<0; (x—5)(x+5) <0

L o0t

5 5 *
- Orteer: (—35;5).

r) x2+ 15> 0; x* > =15, OrgeT: (—0;+0),

34.16.2) 4x*~ 9 < 0 6) 16 -25x* <0
x2-2 <0 25x*~ 1620
(x— )(x+ )<0 x’-%zo;(x—g)(ﬁ%)zo
+ c[ = vl L +g = E >,
-1.5 1,5 * -4/5 4/5

Oteer: (-1,5;1,5).
8) 25x° 36 > 0; xz—i‘i > 0;

(x——)(\'+ )>0

+ - +
-1,2 12
Otsert: (~o0;—1,2)(1,2;+).
34.17. ) x* < 100
(= 10)(x + 10) < 0

*I = 1 +—p
-10 10 *

Orteer: [-10;10].
B) x22 625

(x-25)x +25)20

Otset: (—0;-0,8}[0,8;+).
r) 64 —495*2 0; 49x* - 64 <0

2_64 NPT R |

X 49 <0;ix 7)\x+7)50
+ £ - l 4 »
—8/7 8/7 *

Omecr: [- 3 —]

6)4x2>25
_‘2____ >0;(x—-—)(x+5 }>0.

+ - +

-2.5 2,5
Otset: (—0;-2,5)0(2,5;+0).
r)16x* < 49

-4 ;‘2 <0; (x—l )(x+ )<0

+1—I+>x
=25 25

OreeT: (~00;—25][25;+0).

+ L - v1+ >
X

NS
~7/4 7/4
1.1
Orser: ( 5’ 4)

Beposarho, B yueOuuke B Ne 1337 r) oneuarka: clicAyeT 4HTaTh 16x* < 49, a ne

16x*<47.
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34.18.3) x*—5x> 0

xx~5)>0
+ — +
0 5 *
OtBeT: (—0;0 ) (5;+w).
B) X +8x<0
x(x+8)<0
] - Iv f—p
0 2,3 *
Ortgcet: (-8;0).
34.19. ) x*> 25x
¥-25x>0
¥(x-25)>0
L ul = VI +—p
x
0 25
OteeT: (—o0;0r(25:+00),
B) x* < 36x
x-36x<0
xix-36)<0
+ I - ]. 5
J W/
0 36 x
OrseT: (0;36).
34.20.3) 2x*+ 5 +3>0
D=25-423=1

x=-l;x=-15

-1,5 -1
Otser: (—oo;—1,5)(—1;+o0).

3421.2) x¥*~5x -6 < 0;x,= 6. x,= 1

6)x*+0,5x <0
x(x+0,5)<0

NS

S
-0,5 0 X

Otsert: (-0,5;0).
Nx-23x>0
x(x-2,3)>0

OTReT: (—0; O A(2.3;+0)
6) 0.3x* < 0.6x

xX-2x<0

x(x-2)<0

+,[ e 1 + ’
X

S 7
0 2
OrseT: (0;2).

r) 0,2x%> 1,8x
x*-9x>0
x(x—-9)>0

uenoyucreHHsie pemenns: 0,1,2.3,4.5. Oreer: mwectn
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6) - bx<T; - 6x—T <0 x,=7, x,=—1.

S W W

-1 7 ¥
uenouncieHule pecuua: —1,0,1,2,3,4,5.6,7. OteeT: AeBaATEL.
34.22.
a)xX+7x$30; x°+ Tx-30£0; 6) 3x —x?> —40; x>~ 3x - 40 < 0,
x|=—10,x2=3 x,=8,x2=—-5
s I — 1 X > + U —~ U + ’
-10 3 * -5 3 ¥
Orteer: -10. OteeTt: 7
34.23.
a)Vx? —8x+7 x -8 + 720 6) V-x?+3x+4, x> +3x+420,
X|=1,12=7 x—3x 4<0 X = 4 \'2—'—1
I - I + I - l +
-+ + ’ ’
x -1 4 X
OtBeT: (—00; 1] U[7;+00). Orset: [~1:4].
B) Vx?-6x+5

X—bx+520,x,=5x,=
_—l I___

Oteer: (—ao, 1 ]u[5+<x>)
) 2+x-x"20; 2 -x-22<0; (x+D(x-2)<0; xe[-1;2]

34.24.
a) V9-x? 6) N
16x% 81
9-x*20;5-9<0; 165"~ 81> 0;°- 8L > 0:
(-3)x+3)<0 (x——)(x+9)>0
+ +
S w— .,
- 3 ) 94 9/4 *
Orner:[-3;3]. Oteer: (~; —- )u( ;+o0).

B) V9x% -1 9% 1 ZO;xZ—-;- >0; (x— 3)(x+-3-)zo
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r)4-25x2>0;25x -4 < 0: {5x - 2)(5x + 2) < 0; xe(—«i—;%).

34.25.
1
a) V2x- x? 6) ———
N6x? —2x
2-x20:x* -2 <0 6x2—2x>o;x’—-’3£>0
Xx-2)<0 x(x—%)>0
- I ~ 1 —p P S U
0 2 * 0 1”3 ’
Oreer: [0;2]. OrtBet: (—o0; 0)u(% o).
2
B) V5x - x° 1)
V3x?-12x
Sx-x*20;x*~5x<0 3= 12x>0;x'—4x >0
¥(x-5)<0 x(x—4)>0
+ I = l 4 > + O— UJ: + ’x
0 5 x 0 4
Orsert: {0:5] Oteer: (—o0; 0)(4;+00),
34.26.
a) ,//x—3;/x+2; 6) J(x+5)(d-x)
1x-3)x+22 0 G+5)4-x)20; (x+5)x-4)<0
= 1 = E* —» s
5 3 x _5 4 X
Otset (—o0; —2][3:+00). Orser: [-5:4).
1 4
} [) —po—————
y :;(x—6)(21+3) ) ,/(x—l)(lux)
xX-6)2x+3)>0; (x~6)2x +1.5) >0 G-D2-x)>0;(x~1)x-2)<0
+ Vl — Jv + P> + 0 — O + >
x X
1,5 6 1 2
Oteer:(—w0; —1,50(6;+0). Orteer: (1;2).

34.27.a) ¥ - 5x+ 6> 0, (x - 2)(x - 3) > 0; x e (-;2)U(3; +)
6) -2 +5x-2>0; 2x* - 5x +2<0; 2(x—2)(x——;-J<0; xe(%;Z)
B X - x—12>0;(x - 4)x + 3) > 0; xe(—o0:-3)U(4; +»)

‘ \
-3x% - 10x-3>0:3x%+ 10x~3 <0; 3(x+3)(x+§]<0, xl»3:—-%)‘
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34.28.2) 5x%> 2 6) %xz> 12
5x-2x>0 x2-2450
= 0,4x> 0, x(x—0,4)> 0 (x-2/6)x+26)>0
+ Vl -l VI + > = ~ = J = ’x
0 0.4 x 26 2J6
Orger: (—0; 0)(0,4;+0). Oreer:(—0; -2 /6 (2 J6 ;+00).
B) 4x < —x? rix>1
¥ +4x<0 xz—-%>0
x(x+4)<0 ~Iye+-lys>o0
(x+4) ( Jg)( Jg)
s 2% = 124 +
8 D I BT U
—4 0 g NE) V3
1 i
Orser: [-4;0]. OtBeT: (00, ~ —= ) —= ;+o0).
[-4:0] ( J-) 5 )
34.29.
A 2CBx~1)>dx’+5x+9,6x - 2x—4x> - 5x~9> 0,2’ - Tx - 9> 0,
D=49+429=121, 5= 45 5,=-1.
s ul = VI tp
-1 45 X

Oteer: (—o0; —1 )U(4,5;+00).
6) 3x°+40x+10<43—x(x-11), 3x’+x’+40x—11x+10-43<0, 4x°~29x-33<0,

D =841 + 4433 = 1369, x;= ”29;37 - 33

—l, X2=—T.

Ortser: (——? ;1.

2 2
3430.0) > +2-12<0 6.8
12 5 3 15
X+ 2x-48<0 3x2+ 10x—-8>0
x=-8 D=100+438=196
-10+14 2
x1=6 = ; :E;xz=_4
+ o[ = vl + "]\, = w‘[ t_p
) X
-8 6 * 4 23
Orser: (-8:6) OtseT: (—o0; —4 W %— ;+o0),
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3431.a)x*+ 16x*- 17 <0
=y Y+ 16y-17<0

»= 17, y=1

S N WP
-17 1 y

-17<y<1

~17<x%<1

xi< 1

-Dix+1)<0

Orser: (-1;1).

B x'+6x2~-7>0

=y, +6y-7>0

»n=-7,y=1

+ - +
-7 I

y<-T;y>1
<7825 1
Her peuteHus (x ~ 1)(x + 1) > 0

Oteer: (- —l)u(l;+ ©),

34.32. a)
x? -7x+-12

X-Tx+1250

X|=4,X2=3
+ = +

3 4
OTBeT: (~00; 3} (4;+0).
3
—_—<(
") 02-x-x <

42-x2—x<0;x2+x—42>0;

X= —7, XZ=6.
+Wl - l ;
7

X
6
Oteer: (-o0; —7)(6;+0).
274

6)y'+ 126420
V=X x4+ 12x-6420

x=-16, x,=4
+ 'J bt '] 4+ »
-16 4 x
x<-16x=4
V<1622 4
-2)y+2)20

Otier: (=0; ~2]U[2;00)

r)z *37-2850
,xt+3x-28<0

x|=—7,x2=4

S e B

-7 4 x
-7<x54
~7<7*<4
#<4
(z-2)(z+2)<0

+I-1+.

-2 2 x

Ortser: [-2;2].
-3
6) ——>0
)xz—x—ZO
1
x -x-20
2_x-20<0; X =5x,=-4

<0

L o—ob—2t»p
—4 5
Orteer; (—4;5).

-5

) —————< 0
) +15-x2

2x+15-x%

x=5, x,= 3.
+ VL_ w‘C“L >
-3 5 x
Oreger: (-3;5).

>0;x -2x-15<0;



1 1
>V

x*-5x-14 X2~ 5x-14
3uaquT, HepaBeHCTBa paBHOCHABHBL. OTBET: Aa.
6) x+ 6x - 16 < 0; x2+ 6x ~ 16 < 0; 2= 36 + 4-16 > 0. 3HauuT, CYLICCTBYIOT X; H
x;. B nepsom uepaseHcTee omH He OyiyT BKIOYEHBI B OTBCT, a BO BTOPOM —
6ynyt. T.e. HepasencTBa He paBHOCUNBHLL, OTBET: HET.
B) — HET
raa

34.33.a) 20;x2-5x-14>0;x*-5x-14>0

-5+4/57 —5—\/5—7'
5

X = E

34.34.2) 2+ 5x -8 <0, D =25+ 4.8 =57, x,= -

+ ':l +—»
X

Xz Xy
x1®1,3, x37~6,2, UCNOUHCACHHLIC peleHua: —6; —-5; 4; -3;-2; -1; 0; 1.
OtseT: BOCEME.
6) 15-x2+10x>0, x*-10x-15<0, D=100+4-15=160

=1°—+;‘/‘——°=5+2J1—o, x=5-2410 , x,~11,3, x~~1,3

+,[—1+>
X

Xy

hd ~

X2 X OTBeT: TPHHANIATD.
3435 a) 4%+ 10x < =12, x*+ 10x + 12 < 0, D= 100 + 4.12= 52,

x =M=-S+Jﬁ, Xy =-5-13, x%=15. x,~-85.

2
+ VI = 1 .
X X x
2 1 Otsger:; -8.
6)3x1+5x<4, 32+ 5x-4<50,B=25+443=73,
x1=—5+ﬁ3z0.6, x,="5“/7—3z—2,3.
6 6
+ l - 1 - 2
A\ ~s
X X x
2 l Oreer: 0.

34.36.3x"- 2px—p+ 6 =0, B =4p"— 4.3(6 - p);
a) ypaBHCHHE HMCET ABA PA3NKYHELX KOPHA, ecnn B > 0, 4p° - 4-3(6 - p) > 0,
PP-3(6-p)>0,p°+3p—18>0,p,=-6, py=3.

—-6 3 ¥
Orser: pe(—o; —6)(3;+x).

6) ypaBHCHHE HMEET OHH KOpeHb, ccn D = 0, T.e. py=—6, p7=3;
Otser: pj=—6, p,=3.
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B) YPaBHEHHE He HMeeT KopHel, ecnn D < 0; p* + 3p— 12 -

+ UI = vl Ly
-6 3 Orset; pe(-6;3).

3437. 2% - 2px +p+ 12=0, D=4p* - 4.2(p + 12),

a) YpaBHCHHE HMee'r JBa pa3nHYHLIX KOPHS, CCIH D >0,

PP-2p+12)>0,p*— 2p-24>0,p;=6, p;=

-4 6 d Oteet: 6) p= -4, p=6.
6) ypaBHCHHE HMECT OAMH KOpEHb, ccii D =0, T.¢. p;=6, p,= 4
B) YpaBHCHHE He uMecT KopHeif, ecim D < 0, T.e.
—4<p<6.
34.38. X%+ 6px + 9= 0, D = 36p*— 4.9 = 36p* - 36,
) ypaBHCHHE HMEET J1BA Pa3NH4HBLIX KOpHSA, ecyiu D > 0, pPP—1>0.

-Dp+1)>0,

-1 1 P
p<-l,p>1;

0) ypaBHeHUEe HMEET OJIMH KOpeHb, ecan D =0, T.e. p;= -1, p,=1.
B) YpaBHCHHE HE uMecT KopHeii, ecnu D <0, te. -1 <p< L.
3439. ) -1’ -4x+5=0,p—1=0,Te.pzluD=16-45p-1)<0,

4-—5(p—-l)<0,4—5p+5<0,5p>9,p>—g-. Otser: p> 1.8.

6)(p-15x*+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 . 15

8 =3 spZ—_T

+I — vl + »

A

-15/4 3

P=

Oreer: —% < p<3.

B)(2p+ 3P -6x+8=0,2p+3 20, T.e. p#— 15uD—36-4-s(2p+3)<0,

9-8(2p+3)<0,9-16p-24<0,16p>-15, p>-16

Oteer: p >
16
BeposTiio, B I1. r) oneyarka: B ypasHEHHH NPHCYTCTBYET X.

r‘)(3p—5)x2—(6p—2)x+3p—2=0,3p—5¢0,T.e.p$% u

D= (6p -2)-4- (3p—5)3p -2) < 0, 36p°— 24p+4—4(9p2—|5p-—6p+10)<0,
9p’—6p+1-9p*+21p~10<0, 15p <9, p<l
Orser: p <0,6.
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34.40.2) - 6x + p*=0 6) x>4x-2p =0

D=136-4p*20 D=16+42p20
9-p*20;p*-9<0 4+2p20;2p>-4
@-3Hp+3)<0 p=-2
+ 1 = 1 + >
-3 3 p
Orser: pe[-3;3]. Orser: p 2-2.
B)X*— 12px~3p =0 Dx*+2px+p+2=0
D=144p"+43p 20 D=4p*-4(p+2)20
12p2+p20;p2+]—p2-20 P-p-220,p,=2,p,=-1
A1
p(p+12)20
== I—i T S P
-1/12 -1 2
Otser: pe(—oo;— 7 1V[0;+0). Ortser: pe(—owo;— 1]U[2;+x).

34.41.2) 3px"~ 6px + 13 =0, ecnu p = 0, 70 13 = 0 — HeT KOpHCi;
ecni p£0: D = 36p*4.3p-13 2 0, 3p%— 13p > 0. p*- 133p>0 p(p-—l}i)z().

-tv'[—l+’

0 133 P Oreer: pe(—<x; 0) [ 1—3- s+oe),

6) (1-3p)x*~4x—3=0,ecmu 1-3p =0, T.c.p = % YPaBHEHHE HMEET KOPEHb.

ecnu p#% : D = 16+4-(1-3p)-320, 4+3-9p20, 9p<7, ps—;- . Otser: p s-;l
B) pxz—9px—2 =0, eciv p = 0, TO ypaBHEHHE HE HMEET KOPHEIA,
ecnup#0: D=81p*+4p2 20, p*+ ?f—lp >0, p(p +§3—l)zo.

+ l = v‘[ + >
8 o P
81 OTser: pe(—w;— % 105+ e0).

) (p—l)xz—(2p—3)x+p+5 =0, eciu p-1 =0, T.c. p = 1, ypaBHCHHE UMEET KOPEHbD,
ecau 2p-3 =0,1c.p=1,5 0,5x%+6,5 = 0 Her KOpHEif,

ectn pl upzl,5:D=2p-3) - 4(p-1)(p+5)20,

4p’— 12p+9-4(p*+4p-5)20,~28p +2920,28p<29,p < 128

1
Orser: pS == 3%

2m



34.42,
(x = D-p)<0, x,=2, x57p:

ayp=<2
* o—o—t—»p
p 2 *

Tpu ueno4UCIEHHBIX 31HaUeHUS B 7TOM ciyyae: —1; 0; L.
3uaunr, pel-2; -1). Ho T.x. p - uenoe, o p =-2.

6)p22.
O
2 p

Tpu nenouucacHHBIX 3HAYEHHS B ITOM ciiyyace: 3, 4, 5.
3uauut, pe(5; 6]. Ho T.x. p — uicnoe, To p = 6.

Orser: p1 = —-2; p,=6.

34.43. " < 9p?

(x-3p)x+3p)<0

Oa110 UCNOYUCIEHHOC 3HAYCHHUE B ITOM cayyqag: x = 0.

3uaunr, -1 <3p < l,—-;—<p < 3

OTBeTZ—-:I;<p< %

34.44. ] oran: Tlycts x cM— AMMHA NPSMOYTONELHUKA.

Torma: (x — 2)cMm — ero uupuna, x(x — 2)CM2 ~ €ro MJIoLagb.

T.k. nAomae He npeBocxo T 224 cm?, nostyuaem x(x — 2) < 224

1 oram: x2 - 2x - 224 < 0, x, 5= 121+ 224 = 1415, x=16, x,=-14.

+I‘V1+>
X

\

-14 16
—-14<x<16.
111 sran: fAcuno, 4o moaxoaut 0 < x < 16, Ho T.k. HmiHputa GoxbuIC ITYJIs, T.K.
x—2>0,x>2, To noAyyaeM, YT0 JIHHA NPAMOYroJbHHKA 60oable 2CM, HO He
6osice 16 cM.
Oreer: Goasie 2¢M, Ho He Gonee 16 cM.
34.45. I sran: Tlycte x cM — cropoHa keaspara. Toraa 2% em — YABOEHHas
njowans kBaapara, (x + 6)cm M (x + 4) CM — CTOPOHBI NPAMOYTOJbHUKA,
(x + 6)(x + 4) em” — ero nnowWALk.
T.k. miolaas HPAMOYFONbHUKA MeHbile YJABOCHHOW MIOMIAAM KBAApaTa,
noydaem: (x + 6)(x + 4) < 2x”.
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11 91an: x* = 10x = 24> 0, x,= 12, x,= -2,

+ ) - u[ +—p

-2 12 *

xe(~00;—23 )(12; +0),
HI stan: AcHo, yro moaxoaut x > 12. T.e. cropoHa keanpara 6onee 12 cm.
Ortser: Gonee 12 cM.
34.46. 1 oran: 3a 24 I rpynna npowna 2-4 = 8 (km). [Tycts x — BckoMoc Bpemst.
Torna: 1 v 1l rpynnsl oxaxyTcs 3a 3T0 BpeMsi Ha pacctodHum (8 + 4x) kM ot
BepuuHbl nmpamoro yraa. Ilo teopeme IMudaropa Halinem xBanpar paccros:us
MEXAY Ipynnamu;
(5x)2+(8 + 4x)? (KMZ). T.x. rpynnst JOMKHB! HAXOAWTLCA HA PAacCCTOAHMHM HE
Gonbinc 13 kM, nosysaem (5x)° + (8 + 4x) S 169.
1L otam: 25x%+ 64 + 16x* + 64x — 169 S 0, 41x* + 64x — 105 < 0. D = 146>

o —64+146 .y . __210
Xy ) l,xZ 82.
+v‘[ = vl t—p
20 T

82
20
a7 <x<1,

I 3tan: AcHo, yto moaxoaut x < 1. T.e. uckomoe Bpema He Goiee 14.
OrtBet: He Gonee 1y,
§ 35. IpubanmKeHHEIE 3HAYCHHS AefiCTBHTENbHBIX HHCEN

35.1.2)2,7u28;6)12u13; 8)3,914,0;1)3.9 140
35.2.2) V6=2,44..;24u2,5; 6) [2-/7 |=0,64...; 0,6 u 0,7:

8) [12-3 [£10,26..; 10,2 w 10.3; ) %59-=0,91,..; 09ul.

353.2) V3=1,732..; 1,73 u 1,74;  6) V2 —1=0,414..; 0,41 n 0,42,
B) 5~ 7 =2,354...: 2,35 n 2,36; r % =0,666...; 0,66 u 0,67.

354.2) V5=2,236..;2.23 u224;  6) VI1-3=0,316...; 0,31 u 0,32;
B) 6~ V8 =3,171...; 3,17 u 3,18; r) :—3 =0,789...; 0,78 u 0,79.

355.a) V11=3,316..;3,31u3,32;  6)2-V10 =1,162;: 1,16 u 1,17;
B) [5-+2 [=3,585...; 3,58 1 3,59: r) 1%‘=0’705'"; 0,70 u 0,71.

35.6. a) V15 =3,8729...; 3,872 1 3, 873; 6) V19 6=—1,6411; 1,642 u—1,641;
B) 1- /8 =1,8284..; —1,829 u —1,828; r) 1—?; =0,1578...; 0,157 u 0,158.
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35.7. a)s/l_§+\/§+\/ﬁ=3«/5+2ﬁ+4\/§=9ﬁzl2,7;
6) Va8 +V12-V75 = 43+ 2353 =3 =1,7.
35.8. 2) 27 + V75 - 147 = 33 + 53 - T3 = 3 =1,73;

6) 0,5J§66-\/ﬁ+%«./ﬁ=5ﬁ—7ﬁ+3\5=ﬁzl,4l.

35.9. a) |2 —1,4]; 6) [n-3,14|; B) |§-1,57|; 1) |3 -1,73}.

35.11. a) 0,1v200 - 2/0,08 + 40,5 - 0,4y/50 =
=J§—2\/E<)4_-5+4-%~0,4~/25_-= V2-2-0.202+ 22 -0,4-542 =
=V2-0,42+2V2-2v2=0,6v2~0.8 ;

6) s %-%Jz_O+J5W~o.2J:W=

= 5—%-2\/3,»10\/5-0,2-25\/5=J§—J§+10J§—5J§=5J§z11,z;
B) V176 - 2499 V891 + /1584 = 411-6/T1-91T+12J11 = 11233 ;
) 25~ o705 4 T80 - B0 = 0345 -1 V5 + 645 -4/ =25 4.5
38.12.0) 3291245 = {3 (2537 = fi-[25 -9 -
=V3-2V5+3 =54 1-245 = J(1-V5 2 = L5 =5~ 1=1,2;

6) V5~ V134 v28 =513+ 443 =5~ (14243 2 = [5-1+24] =
=V5-1-203 = J4- 25 =323 +1= Y317 =[3- 1| =3-1=07.

§ 36. CranxapTHEIi BHA YHCIA

36.1. a) 100 = 10?% 6) 10000 = 10*; B) 1000 = 10°; r) 10000000 = 10"
36.2. 2) 0,001 =10"%,6) 0,1 =107"; B) 0,00001 = 107, ) 0,0001 = 107*.
36.3. a) 2300 = 2,3-10°, nopsaox paseH 3;

6) 75000 = 7,5-10%, nopsanok paben 4;

B) 12 =1,2-10", nopazok paeen 1;

r) 62000 = 6,2-10°, nopsoK paBeH 5.

36.4. a) 0,0035 = 3,5-107, nopsnox pasen —3;

6) 0,00007 = 7-107%, nopsnok pasen —5;

B) 0,00024 = 2,4.10™, nopstzok pasew —4;

r)0,91=9,1-10"", nopsagok pasen —1.

~ 36.5. a) 350-10% = 3,5-10%10> = 3,5- 10*, nops.nok pasen 4;

6) 0,67-10° = 6,7-107"-10° = 6,7-10%, nopanok pasen 2;

B) 85-10° =8,5-10-10* = 8,5-10°, nopsanox pasen 5;

r) 0,015.10* = 1,5-107%10% = 1,5-10°, nopsaniok pasen 0.
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36.6. ) 0,73-10° = 7,3-107"-10° = 7,3-10", nopanok pasen 4;

6) 512-10° = 5,12-10%10° = 5,12-10°, niops.nok pasen 5;

8) 0,43.10° =4,3:107".10* = 4,3.10°, nopanok paeeH 3;

) 3900-10° = 3,9-10*-10% = 3,9-107, UOPAJIOK paBcH 7.

36.7. a)(02 10°)(1,4-10%) = (0,2:1 4)(105 102 =02810°=2,810"10° =2,8-10%
6) (2.4-10%)0,5-107%) = (2,4-0,5)-(10°-107%) = 1,2-10%

8) (3,7-107)(7-10% = (3,7-7)-(107"-10%) = 25,9 107 = 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'%+7-10* = (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" =6,1-10° - 0,9-10" = 5,2.107

-5
369.2) 22101530 102 25,102 = 2,5.10
0,06-10 3 _
15
6) 2110 _.75.10% =7,5.10°
3,610
4 -7
B)M_—”:20-10":2~|0‘ r) ﬁi'—(’;—=o,8~lo‘='=s-10-"
0,24-10 1,8-10
-7 2 . ~17
36.10.0) 2210 200 g0 s17.000 6) ﬂ%-:s.m—’“
34-10 45107 .= .10°
9
1.
i 1072.96.10°
B) —@O——on.mo*’:lo*‘ N — — -0510"=510"
15-10°-42-10 2410

3611 @) 4 = (1,4-10)(5-10°") = (1.4-5(10210"") = 7107, » = 6-107,

SHAYHUT, a>b;

3,007 3 3
6)a= 310 =1,2-107, b= 1.107, 3nauuT, a>b;
B) @ = (4,2-10°)(2-10%) = (4,2:2)(10°10%) = 8,4-10", b = 70-10’, 3uaunr, a<b;
.10°
ra= 5'9411)8 =0,6:10*=6-10", 5 = 710", 3naun, a<b.

36.12. b = a,-10%, e 1€a,<10

a) 1006 = 100-a5-10% = a5 10*, T.c. nopagox = 4;

6) 0,16 = 107"-ay10% = gy 10*, 1.¢. nopanok = 1;

8) 10 b = 10-a510? = ay- 10°, 1.¢. mopsimok = 3;

1) 0,001 b=103-a5-10* = a¢-107, 1.e. nopsmok = -1,
36.13. m = ay- 107, rae 1<a0<10

a) 10m = 10-a,-10™ = a,-107, 1.c. nopsanox = -3;

6) 0,01m = 107205107 = 2,:1075, T.e. nopagok = ~6;
8) 1000m = 10*.a¢10™ = 107, T.e. nopamox =—1;
r) 10000m = 10*a,-107 = a5 10°, 1.¢. nopsaok = 0.
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36.14. Komuuectso sarouos pasro 7,231-10%:64 = (7,231-10% : (6,4-10") =

= (7,231:6,4)-( 10%10") = 1,12984375-10° =112984,3. 3uauur nortpedyercs
112985 saronos. Oteer: 112985.

36.15. a) 1 cyrku = 8,64-10%;

6) atmocdeproe nannenne na spicore 100 M = 2,4-107° mm pr. cr;

B) | kan=4,19-10" klx; r) 1¢=2,778-10" .

36.16. x = ay'10°, rae 152,<10

) ¥ =(ay10°° = ag-lon.T.k. NIOPSAOK ag =1um2, 10 HOpMOsz= 12 um 13;

6) x* = ( a 10%)° = 2,>-10°%; 1£4,<10; 15a,°<10°. T.e. nopanok ay’ =0,1,2,3 wm
4, snavur, nopsok x° = 30, 31, 32, 33 win 34;

) Vr = 3% = (s 10 = JG 10°; 1ap<10; 1€z <0,
T.€. NOPANOK J;; = 1, SHa4AT, MOPSAOK Jx =3;

r) — =x" =(ag10%" = a,7-10™%; 1<a0<10; 107'<q,'<10°,

M |-

- 1
T.€. IOPAAOK g~ = 0 i —1, 3HauMT, NOpANcK — =—6 WK —7.

X
36.17. ) m=ay 107, n = by 10% mn = (ag 107)-(by:10°) = agh,- 107':
1Sa,<10,1Sb,<10; 1 Sayby< 10% 1. NopanoK ag by= 0 vnwu 1, sHauwT,
nopaaok mn =-1 wm 0;
6) ntm =ay10° - 107+ by-10° = (ag- 107+ by)-10%; 1077 < 44107 < 1075,
14107 € 241077 + by < 107 + 10, T.c. nopsnok ap 107 + by = 1 uam 2, 3HaumrT.
HOPAROX m+n =3 wiu 4;
B) 107 + m = 10"by + 10~ a,, ananoraMHo NoMyyaeM, 410 NOPAIOK = 4 WiH 5;
r)0,Im+ 10n= a,1075 + b-10*. Ananorwuno NOdy4acM, YT0 NOpPsIoK = 4-unu 5.
36.18. 5= ay 10%, &= by 10*
a) st= ag by 10%; 1<a, be<100, T.c. nopanok ay-by=1 wnu 2, 3gauur,
nopsnok st =6 unm 7,
6) 100s+= ay 10*+by-10°<(agt+bg)- 10*; 2<a,+5y<20, T.¢. nOpAAOK agtby =0
Wy 1, sHaqur, nopanok 100s+¢ =4 umm 5;
B) 0,0 1s+1= @y 10%b: 10*<(ay 10+by) -10%; 107< gy 107<107%;
141072y 107+ 5<10+107, T.c. nopsnok agl10™*+b, = 0 uau 1, 3naynmr,
nopsaok 0,015+t =4 wn 5;
r) 0,1s¢. CpaBHHBAA C MyHKTOM &), AOJMy4aeM, UT0 nopsaok 0,1s7 =5 unu 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: nopamox
qacTHOro =9-9=0; nopanok npom3BeaAcHUS = 9+9=18, nopaaok cymmbr =9,
6) T.k. 10<4,435-7,098<10%, 107'<4,435:7,098<10°, 10<4,435+7,098<10?, To:
HOPAAOK MpousBeaeHus = —7~7+1 =13, nopsxok uacrioro = -7+7-1 =-1,
HOPAAOK CyMMBbI = ~7+1= —6; )
B) T.k. 10<8,389-9,762<10%, 10~'<8,389:9,762<10% 10°< 8,389+0,9762<10", To:
Mopanox npousseseHus =5+4+1=10, nopsanok uacreoro = 5—4-1=0,
MOPAIOK CYMMBI = 5;
r) T.k. 10<7,987-3,157<10% 10°<7,987.3,157<10', 10°< 0,7987+3,157<10, T0:
nopsaok npowssencHua = —6-5+1= —10, nopamox uactHoro = —6+5= -l
MOPAIOK CYMMBI = =5
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JoMamnas KOHTpoALHan pafora Ne §

Bapuanr 1
3x+5 10-3x 2x+7
1. + >
7 5 3
153x +5) +21(10 - 3x) > 35(2x + 7); 45x + 75 + 210 - 63x > 70x + 245
88x<404x<-l§I. Orser x<l5l

2. x’—8x\/;+18=x’—8x\/;+16+2=(x\/;—4)2+2> 0

4x% + x 3x—l<x2+l7

3. <

3 6 9
24+ 6x - 15x + 3 < 2%+ 34,2262~ 9x =31 < 0
= 97,31 = §32 = 9+53_62_31
D=81+4.22.31=53 R rahb vk TR
O'rse'r[l,u]
4.y<-3x+1

Bce TOUKM MIOCKOCTH, PacNoNOKEHHbIC HiDke MpAMoH y =-3x + 1, He Bxmovad
TOYKH NpAMOiA.

{x2—7x+1220 {(x—3)(x—4)20
s. S x=0 =
¥+2x=0 I:

x# -2
< xe (-, - U2 OUW; 3JU4; + )

-2 -

x|-3, com -1<x<6
a)f-5) = _—LS = 0.4, 0) ={0| - 3 = -3, A7) ue onpenecacxo.
6) rpaduk pyHxumn y = fix)

B) ceolicTea GyHkm y = f{x): ";

obnacts onpeaesicHus: x < 6; /
y >0 npu xe (—o;-1)(3;6]; _/ -
y <0 npuxef-1;3), =0 npu x = 3; ' -—l\ly 6*
(dyHKuua nmeeT paspeiB npu x =—1;

Y= Y(0) = =3, Yuaus = y(6) = 3;

(yHKIMA BHITYKJIa BHH3 HA OTKPLITOM Tyde(—oo;—1);

(dyHkuus BO3pacTacT Ha OTKPBITOM JTy4e (—o0;—1), yOnBaer Ha otpeske [-1;01,
BO3pacTacT Ha oTpe3ke [0;6].
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7. 4V3+V48 - 2475 HA 3 +4 3103 F-2 V3 =2 V3 »3,5.

8. (2,345-10%)-(4,564-107%)=10,7-107=1.07-10%, 7.e. nopanok uncna =2,
Bapuanur 2 '
L Z;r__ll(x+l) < 3x-1 _l3-—x :
3 6 3 2

4x - 1lx - 11 <6x—-2 -39+ 3x, 6x>30.x>35. Orser; x>5.
2. X ~10xyx + 26 = (x\/;—S)Z +1>0

_’uc2+.1r__2--71r> 3x% 17
4 5 10
30x2+ 10x — 16 + 56x = 12x> + 68, 18x° — 66x ~ 84 2 0,
952+ 33x-4220,3x%+ 1lx- 1420,
D=121+4-3. 14=289,x,=:—‘-16—+—'—7-= 1:x2=—l3‘1.0mer; (—oo;—l—;-]u[l:m).

4.y>2x+4.

3.

Bce TOYKH MIIOCKOCTH, Pacii0ICKEHHLIE BBILLE NpAMONR ¥ = 2x + 4, He BKMOYas
TOYKH NPAMOi.

(x+2)Y(x+7)=z0

x#1 & xe (=0, ~NUE2 DUE; HUG; + o)

249x+1420
5.{.1( x
x#*3

<<
¥ -4x+3=0

a2, eca x<-2

m'y_ﬂx)—{2{x|~2, eciw —2<x<6 4&;&
) A-7=(71"-2=47,
A0)=2{0j-2=-2,A5)=2{7{-2=8;
0) rpadpuk dyurimy y = fx)

B) cBoiicTBa dyHKuUHH ¥ = fx):
obnacts onpeacncHUA: x < 6;

y>0npu x<—2 ul<x<6,
. “% 6§ X
y<0npu xe(~2; 1) \{

y=0npu x=—J2 u x=1;

dyHkImMa HenpepsiBHa

Yiuwn = W0) = =2, Va4 HE CYUICCTBYCT;

dyukipa BLINyKNA BuU3 Ha nyde (—oo;—2];

dyHkuma ybuisaet Ha nyyve (—0;0), Bospacract Ha oTpeske [0;6].

7. 14 VB + 48 - 2475 =4 B +4 3 -10 3 F-2 /3 =23 =3,5.

8. (2,345:10%)-(4,564-10°)=10,7-10 *=1,07-107%, 1.c. nopaxok uncna =2,
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‘Taasa 6. H-TOFOBOE IIOB4TOPEHME

1.a) 6)

=

<
®

=2
—r—]
-
"

B) )

M

..J

2,a) ) 6)
\ >
0 -1 Jo
___________________ o v x
B) r
y )
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3.2 0)

-
~

|
¥}

X
»

e

B) r)
T
4 I\
3 x
. 4 _,_\\
A
49)=G+5% O y=£-1, By=G-12+3; ry=(-2Y-4
5.a)y=2x-47+3; 6) y=——;.—(x+3)1+2:
B) y=-§(x+l)z—4; Ny=15x-2¢+1.
6-a)y=—§—; 6)y=§-+3; B)y=—6—+1; r)y=—6-—2
x-2 X x+3 x-1

7oa)y=%x’; G)y=—x+3)% By=x-3; Ny=@x-2y-4

8.0) y=-1; 6 y=—; B) y=o+2; 1) y=—n-2
x x=-2 X x+1
%)% 1)x=2; O6)(-1;3)xx=-1, B)(-6;8);,x=~6;, ) (2;-8)x=2.
10.0) -85 3: 973 3,0 5=6a; Sa=-5;a=-1
2a 2a

6) 22 -2.4a=a+9;3a=9;a=3
2a

11. 3) —%=2;b=—8;)‘(2)=8~l6+c=—8;c=0

6) -:%=—4;b=24;_/(—4)=—48+24'4+c=3;c=—45

12.y = 0,5 -x - 1,5=0,5(x> - 2x) - 1,5=0,5(x - 1)* -~ 2.
a) (—00;1] - yBusaer; {I; 00) — BoO3pacTacr;
G)Yluun =-2.
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13.y=-x+8x- 12=4 - (x-4)? y
a)ynau6= 4
6) (~o0; 4]

14.y=(x—3)2—9 * i
a)x,=i;x2=5 : [
6) x € (—oo; 0JU[6; + <) MRS 3

=y

15.a) O, 12, T S\ -

2)x=0;

3) / ma (-2;,0); N, na (9; +);

4)}’uauﬁ. =12;35) E(y)=(-o;12];

0)1)(2;0%2)x=2,3) / na (2, +»); N\, Ha (-, 2); 4) Vguu = 0;
5) E() =[0; + )

B)1)(1;4);2)x=1;3) / na (-0, 1); \, Ha (I;+ ) ; 4) Yuuss = 4;
5) E(y) = (~o0; 4]

Dy=22"-4x+5=2(x— 1Y+ 1; 1) (1; 1% 2)x=1;

3/ na (o) N\ Ha (-0,1);4) Yy = 15 5) E(Y)=[L; + )

16.2) p=-2(x-3)*+8

y=0npux=1lux=35

y>0mnpu x€(1;5)

y<0npu x € (~o0; NU(5; + o0)
¥ 1135\ x

6) 1

y=0mpux=-9ux=-1

y<Onpu x€(—9;-1) \ -JO

y>0

npu x € (—oo; —9)U(—1; +00) y

o0 'e

B)y=3(x+2)*-3
y=0npux=-3ux=-1

y>0npu x €(—o0; —HU(-1; 4+0) y TS X
y<0npu xe(-3-1) ks

r)

y=0npux=-ltux=35 9
y>0npu xe(—1;5) *']F 2 5\ x
y<0npu x€(—oo; —HU(S; +0).

17. a)y= Z(X+ 1)2_ S;yuaué. = O;yuauu. =-8

6).ynan6. = 0; yuazuu. =-3 B) Ynaum. = _6; Yuan6. HE CYLICCTBY CT
l‘)y = —2(.X - 2) + 8; Yuaue. = 8; Yranw. HE CYILICCTBYET
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18.
a)

PAY

x=-5,x=0
y=2x+5

B)
y=—(x=4) +13

x=2hx=4,
19.
a)

Y
\ ot/

% € (—o0; ~NU(1; +00)
288

"y

6) {y=—(x+§)’+4
y=x+1)" -1

x=2;x=5.

6) X2 -2x-3<0; (x=1)%-4<0
y

N
i




8) X +3x-4<0,(x+1,5%~625<0

\ 4/

—\:/5 x
-4

x€[~3.5] xe(~41)

20.a)x* +4x+4>0 8) ~(x—3)2 20

(x+2)>0 L

x= =2 G-3 <0
x=3

6)3x- 6x+5>0 N2 —-4x+7<0

3x-1)2+2>0 26 -1 +5<0

xeR XED

22.
) Vuars = 3-
1
2
6) y€(0;3)
21.a) 24 -8x+ (S—m)=0;D=64-4-2-(5-m)=8m + 24
Ecim D =0, t.e. npu m = =3, To ypaBHeHue umeet | kopeHs, npu m > -3 — 2
KOpHS; [IPH m < —3 — HeT KOpPHCI.
6) 3%~ 12k =T~ k=0;3x + 12 + k+7=10
D=144-4-3(k+7)=60- 12k
k=35 -1 kopeHs; k <35 —2 kopus; k > 5 — HCT KOpHEH.

¥y ‘ ’ Y
23, : 24, J

yHAIIM

a)(3;0).
6) ®ynkuus yobiBaer a)x=0;y=3.
Ha (—o0;3)UGB; +00) 6) (~o0; 3)J(3; + )
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25.
a) D(y)=(~—o0; ~3)U(—3; +00) " ]
E(y) =(~00; =2)U(-2; +00) '

©0) Bospacraer Ha D(y). - —3 % AR x
B) (-3; -2). P
rNx=-3;y=-2 /
3 4 1 ' 9
27.a) y=-=, 6) y=—, B) p=——1, r)y==
x x 2x X
10
28.a =100 — npuHamIex
) 3974 putaliex
6) —(ﬁ)z—ﬁ(—ﬁ)ﬂs =15 — npuHaaNeKRUT
-7y
B) 01815 # 1,2 — He NpHHALNEXKHT; I) ( 5 ) -7 £6 —nc MPHHALNCKMT
+
4
29. 2) Yuaum = ~0; Vuaus HE CYUIECTBYET; 6) Vuaun =45 Vuaus. = 3’ s
B) YViaum = "]O; Yeaus = _4; F) Viaun HC CYWCCTBYCT, Vyaug. = 0.

30.2)y = H-bx-T=(x~ 3)2 - 16 — y6psacT na (-<0;3]) u Bozpacract na
I3; +00),

6) y=—¢ + 2x+ 5=—(x— 1)’ + 6 — ybuipacr Ha [I;+ ©) W Bo3pacraeT Ha (—oo; 1]
3. 2) Yo = 1=6V3: Juns = 1-4Y3 6) Yo = 656 -9 Yars = 645 -7.5

B) Viaus = 2‘/5—2 s Yuaué =4 r)ynanu =_5;y||al|6 = 10"6‘/6
32, 3)x=2;x=6. 6 x=-1.
y oAy
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y=-0,5(x~2)*+3
33.2) 5 6)

y:—-——

x+1

¢

x=-2;x=l;x=4 x=-2;x=1:x=3
34, a) 6)

[T _:ﬁ:

i 4\ ____________

y=0npux=2;y>0npu x€(l:2) y=3npux=0

y<0upu xe(~:U(2; +w) <3 npu xe(-o0:0)U(2: + )
y>3npn x€(0;2)
B) ¥ [‘) Y
___________ 3 g.-_ /
x L et
MY x _2//' ¥
y=0npux=-I; y=—2npnlx=0
y>0npu xe (~0;-1)U(C; +») y > -2 npn x e (—oo; — 2)U(0; + o0}
y<Ompu xe (-1 0) y<-2npu x€(-2:0)
35.2) 6)
y
. / of!
———————— -#——6 -6 N X
4\.2 ] /
xci-4,-2) x (-0 -6VU(-1. + 20}



:

xe(—o: =1 U(l; + o)

36. a)

¥

37.a) R
el
0

®) ,

ﬁ—w——l—vﬁ-—’%w

[0:-o

Y2

r) ¥

)

xe[0;3)

N
S

X

y:

y=x—2; y—xt+2

)\yl
E\\

y=x+liy=-x-3
)

T
6
y

R - * [6; +®)

[2; + )



38. 2)

)]
P e
(—o00; 0]
B)
) y
2
0 0 2

)
o]
bl

i

-

{—o00: N {—o0; 2]

39. 3) Vs = —5; Yuuans. HE CYLIECTBYET 0) Viauw. = —‘/5 s Vuaug = "\/i
B) Vuauw. = 25 Vinans. HE CYIIECTBYET T} Vuaum = \/5'*'1 > Vuans, = ‘/6-+l
40, y

a)(-3;0)u (0; 1);

0)y<O0umpu x€[-4,-3).y>0npu x>-3;

B) x€[0;12]; , —
0{1:2). - Ot g

y
41.
a) D(y)=[l 0), E(y)=(~00;2]:
6) [-1; 0} ' 2
B)x=2; - I\\SJ
r) x €(5;+00). t

42.
a)x=4 6)x=3




B)x~/

yi
3/‘4
s ()
2 7 x
43.2)x=4
Iy
0 34

44.2) y>0 npn x€[-2; +00),
y<0npu xe[-3;-2).
y

-3 //

ﬁ 0, x

B) 20 npr x€[0;4],
y<Onpux>4
y

45 a) y

) k /
NV
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PDx=-3;x=6
y -

-1 10

-'—"\ x

\

6) y2-2 npu x<[k; 5],

y<-2nppHx>S$§
y

i 5
\ x
r) y25 npu x4+ ),
y<S5upu x€l0;4).

y
5
v~

0

4%
6) /
0 A
y
3 X

AN

—




46.

a) 0 | 6) o}

G FUL N N

47.

-

a)-3;
6) ybumsaer nipu x € (—oo; 4] w Buspacraer npu

4
x €[4; o0) -1 9 x
By x=—~lux=9 . _

r)y>0npu x € (—oo; — 1)U (9; + o0}
y<O0mpu x€(—L9)

48.

a)4,

6) Bo3pacraer npH x € (—o0; —3) .
yOnBacT npH x €[—-3; 00)

B x=-Tux=1

r)y>0mpu xe(-7;1);

¥ <0 mpu x € (~o0; ~T)U(L; +00)

- a) Vi, = o Yeans = ﬁ 6) Yoaug. = —‘(4—‘/5) s Voaun =
B) Veawb. = 33 Vuama = 5"/3 1) Yeaun. = =25 Vo = ‘/5—4
50. a) b/ ) 6) ¥
AN 5 /
/ \/ 7
2 . .
-2\1(/'6 X -8 3 i 2 ~
-4

x==2.x=6 ' x=~3.x=2-



|
3
2

x=0;x=4
52.

a) \
0

e (-)/345\
-

]

X € (~o0; - 1U[3; + )
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B) r)

x€(—2:6) X € (—o0, 2]U[6; + 00)
53. a) 6)
y g
[ x -5 [ x
B) r)

54. ) 0) =5; A-3)=38: A20) = 127 - 41 + 5;
fx+2)=3(x+2-2)x+2)+5=3x*+ 10x + 13;

6) A1) =-2; f-2) =-23; f(3%) =-36x* — 9x — 1;
for-D)=—4(x—-172+3(x-1)-1=—4+11x-8
55.0)1)=0; /@) =7 ; £(0.50=40,5x-1; /(" +1)=Vx* =|af;
6) AN =2 f(-2)=+2;

JUE) =J4x+4 =2Ix+1; f(xz+4.x)=\/x2+4x+4 =|x+2].
86.2) (x+2)2=3(x+2)+2=(x- 1)’ =3(x-1)+2
x+2P-(x-1P2-3x+2-x+1)=0
x+2-x+"Yx+2+x-1)-3-3=0
32x+1)-9=0;2x+1=3;x=1

6)(x+1)y -5(x+ 1) +6=(x-31"-5(x~-3)+6

X+t 1-5x--5=x*-6x+9-5x+15

8x=281x=35
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. = Z_ -4 =
57.2) Jx* -2x- =Jx+3 {x L-1= x+3¢>{x 3x-4 oc>xe{—l;4}

-3 x>-3
- 2 -—
6)\/x_t5x—+_ G, {x Sx+4=x- Io{x2]6x+5 0<:>xe{1;5}
x
1
58. = e
2 x‘-l 3% ~3x
L1 o, 2D 4 5 1-0x=05
(x—1)x+1) 3x(x-1) 3x(x*-1)
32 3 2

—_— =— 2=2 '-l, =2.
mx’—2x+l x=1" (x-1 x-1 =1

59.8)ix+1)°-8x-1)-9<(x-2P~8(x-2)-9;

P2+ 1-8x-8<x’—4x-4-8xT16;6x-27<0:4x <45

6) (x-4) -6(x—4)+82(x+2) -6(2+2)+8,

X -Bx+16-6x+242x* +4x+4-6x-12, —12x+48>0, x<4

60.3) (x 3+ T(x + 3P+ 12> 12, (x + 3)(x + 10) > 0; x & (~o0; —10)U(=3; + 0}
6) (x~ 1) —4(x~1)+3<0, x* ~6x+820. (x-2)(x-4)<0. xc[24],
61.2) )(3) <)(1.72); 6) y(3-v2)=p(3+ 2} B) y(4) < $(3V2); 1) %0.8) > 1(5)

62. a) 6)
y

G

012 6 x
-9]
Din =11, 6}, E() =1, 6] D(f)=R, E(f)=[-9%+x)
fix) T wafl,2)u | na(2,6} fix) T na (—o0;0) u ) Ha[O0; 2]
6. 64.
) »

5

0

\(\3 '

AA-)=0;, [0)=—4; f3;=-10 pel{—o,—-DU(L + o) — | KopeHs
6) A— na, B — wner, C — aa. p=1l —2 xopua
pe(-L1) — 3 xopun

=
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2x*,x<0

65. a) y={\/; 50

66. a)

-1 101 x

1-(x+1)%,~3<x<0
6) y=14

—,0<x<4
X
6)
¥y
{OW(\/‘
r)
[ 34
4
- 0 2 \ X
6)
Y
3 of 3
et >
g
y=-k-9
)
y
2 of 2




0)

= 4~
Lag] ﬁ n
- [ae]
> a [ o ) Pr— >
N al = C D G B
~ n
= —_— = s
= k L
., \0 - ) "
\\u\ i I_ e
_/ K
- - | E—— . }
{
=) =
= - -
r @ L

69. a)




B)

72, a)

,7

o v
8)

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
T
—4
r)

6)2x~4+x"-4=0, x=2

X +2%x-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; x,=~6
B)x(x+12)=0; x,=0; x,=-12 Nadx(x—-7N=0;x,=0,x,=7

75.8) x*=9; x=13 6)x*=3; x=+3

B =4; x=12 Nx=6; x=+J6

76.2)x=0 G6)x* =—4 — HeT KopHeii B)x=—§ r) x* = 10 — ner kopmeii
77.0) D=169~4- 6 - (-15) = 529: '31“223,x,=3; x,=—%
6)D=272-4-(-5)-56=1849;x,r”_:3 L= 1,6; x, =1

B) D= 160049 16=32 xu:—4(:-8't32;x,=—4; x,:—-;-

() D=256—4-(-3)-75= 1156 x, = —o0=34 . x=§ ,=-3.

78.2)x —4x+ 1=0; D=16-4=12; x, = 4*;‘/-~2+\/'
6)dx’ - 10x+5=0:D=100—4-4 -5 =20; 'Oﬂ‘/- 5*4‘/—

B)D=36-4 2=128; xu=ﬂ=~3i\/"—l
_6+2J14 314
-10 5

2 7 2 8
79.a)(2x+7) =0, x=—5 6)—(5x-8)=0;, x=—

5
B)3x* +24x + 49 =0; D =576 — 4- 3 - 49 < 0; HeT KopHeii
1} D <0 => Her kopHeif
80.a)x’ - 3x+2=-3x+Tx+6+2;4x* - 10x—6=0;2¢* - 5x -3 = 0;
57 1

r)D=36-4 (-5)-1=56;

D=25+4-2 3= 49 X‘2=—4—;Xl=—3;.x1:3
A+ I3x-12=x*+5x+4
3¢ +8x-16=0; D= 6443 -(-16) =256, x,.z=_8il6;x=—4; X, ==

B)x +x+12=2"~ 8- 10
X-9x-22=0;D=81+4-22=169; x, = x==2x=11
F19-27+1Ix+6=x>—6x+5;3x" - 17x-20=0
D=289-4-3 (-20)=529; %, =128 -1, x,_=2—30-
81.a)32(sf+x)=15—844(sx2+x)=15;32x2+4x-15=0;
D=16+4 15 32-44% x, =234, 3. .3
' 64 4 8
6) U2 - 3x)+~2(9x+2) =3 -2 8x"+9x+ 1=0
302
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D=81-4-8=49, xl.z=-9i7;xl="']; X;="'%

B) 5(10x* = 3x)=7-2; 50x* - 15x— 14 =0
D=225+4-14-50=3025; x,, = ”lz(fs ;=07 x,=-0,4

D) 7Tx+ 15262+ 1)=6(3 - 62°); 24x* + Tx -~ 5 =0

D=49+4-5-24=529; 5, =1-8. ;- 3., .1
28 §° 73
82. a=b+4
ab=96
b(b+4)=96;b* +4b-96 =0;
D=16+4-96=400; b, = =32 . p-ga-12

83. 47 =3a(a-8)+54424°-24a+54=0;a" - 12a+27=0;4,=3,a,=9
Takkaka-8>0,10a=9.
2a+2b=80
'{ab=17s
a(40 — a) = 175; & - 40a + 175 =0,
D=1600~ 4 175 = 900; a,_z=40§30;a1=5;b, =35;a,=35,b,=5

OrBer: SM.; 35 M. ’
85. %+ (x + 72 =17 24+ 14x - 240 = 0; ¥’ + Tx - 120=0

D=49-4-(~120) =529, x, = =23

;x=8;x+7=1S5

$ =—-8-15 = 60 (cM%). OtBeT: 60 cMZ.

86.x* = (x-2)"+ (x— 16)* x* - 36x + 260 =0

D= 1296 - 1040 =2564 x,, = >S%16

x-2=24;x-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=148

8 2 2
a® + bt =400

@ +(28 —a)" =400; 2a° — 56a + 384 =0, a>—28a + 192 =0

N | -

; X =26 (Tak xak x > 16)

D=784-4-192=16; a, =—2%1-
a@= 12; b| = 16; a = 16; bz= 12
Oteert: 12 cM; 16 cM; 20 cM.

2a+26=92

at+ b =34

&+ (46 — a)? = 34
303



20 -92a+2116 - 1156 = 0;24* - 92a + 960 = 0: * — 46a + 480 =0
D=2116-4- 480 = 196; o, = 2614

a,=16: b, = 30; a;=30;b,=16
S=ab =480 cm’

90. Koopauuatsi sepuunbi: (5; 52— 10 - 5 + ¢) = (5; ¢ - 25).
Paccrosnne OT BepLUIMHB IO HAYANA KOOPAWHAT:

\/511(0—25)1 =13:(c-25=144: c-25=112;¢= 13 wn c =37

2
3\
91. Koopauuars! BEpUIHHL: [~E6—; a-(——3-) +6-(—}-)—5) =(——3—; —5--('i :
a a

a
2 2
(i) +f2+5) =5, 0=t

a a a
92+ (9 + 5 =259+ 817 +90r + 25=25. 902 + 90 = 0; ¢t + 1) =0,
1=0t=-1,a=-1
9. a)fx)=ax’* +bx+c¢
43)=9a+3b+c=-2;0)=c=4;2)=4a+2b+c=—-4
9a+3b+4=-2 9a+3b=—6 Jatb=-2
< < ~
4a+2b+4=-4  |4a+2b=-8  |2a+b=—4
a=2b=-8,y=2x"-8x+4

H -

6)‘2 +2p+qg=-3

I3 -3ptq=T7
5p-5=-10;p=—-1l;g=-5,y=x*-x-5
93.a)r=x"20:-2-8=0

- g 2%6 ., 2_,.
D=4-4 (-8)=36; :,\1:—2—;:—4;;: =4; x=12
N r=x2042F-1914+9=0

D=19-4 2.9-289; 4, =227, L., =
4

1
X=x——=, x=13,
JE.
B i=x20F-11/+18=0
+
D=121-4 18=49, t,.,=!¥.l;=2:tz=9;
x=1\ﬁ. x=43
- t=x 2043 -13t+4=0

D=169-4 3 4-121; f,z='3:” cr=tin=4

i CX=E2n

&~
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94.2) r=x*+323;2-7t+12=0
tl=3; l‘2=4

#*=0 x=1

x=0 x=%]
6)r=6x-x%53F-4+1=0

D=16-4-3=4 1, =222 1, =1, 1, =1
§ 3

Y-6xt+t1=0 x2—6x+%=0
D=36-4=32 D=36-2_104_, 26
3 3 3

x=3t2\/-2- x-—-3t‘/—2Tz

B) f=x'-12-1:24-13(-24=0
D=169-4-2(-24)=361; zu='3j'9;r=s
X-1=8x=9 x=13

D= -4x4+9%+20=04(=~4,4,=-5

F-4x+4=0 X—4x+5=0
x=2 D <0 = xopuei ner.
95. ) x* + 5x~36 =0 6) xl+%,_%=o
B) X+ 10x~21=0 -2l
3009
96.2) x> —4x+1=0 6)12-3”.;.:0
2 , 1 5
B)x*+6x+4=0 ) X +ox———=
3718

(3)
97, a) i+i=M=_.3_=_l

X X XX, -2
6) X} +x) = (x +x) =3xx,(x +x)= (-1) =3-(-5)(-1) =16
98.2) x' +x, =(x,+x,)z—21r,)tz = -12=13=> b =45
L1 _x+x _-1_1 '

6) —+ T——=—z=>c=-2
X X XX c 2
99, ){x,+xz=ll 6) {x,+x,=6
x—-x=3 X, =5x
n=T.x;=4 x=1x=5
q=-xx;=-28 XX, = -;: =5
c=15
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100. 2) x,x, = 4m* — 45m -8 =28; 4m* - 45m - 36 =0

D=2025+4-4-36=2601; mu=45§51;m1=12; mz=—%

D=(m-1y —(4m* -45m-8) = 4Ilm+ 9> 0 ; mz-%.on:m= 12.
6)x +x,=3m*+ 16m-8=443m*+ 16m—12=0
-16+20 2

D=25+4-3- 12=400; m, =—6—-, m|=§;mz=—6

Hpu m=§: x’+4x+9—§-=0;D<0

m=-6:x>+4x+3=04 D>0. Oreer: m = 6.
101. a) x* + 22x — 23 = (x — 1)(x + 23)

6) -3x*-8x+3= —3(»:2 +§x—lj = —3(,:—-;-](“3) = (x+3)1-3x)
B) x>+ I18x =TT =—~(x-T)}x - 11)
r) 73 +9x+2=T(x+ l)(x+%] =(Tx+2)0xt1)

x*+2x-63 _=Tyx+9)  x+9

102. a) - ;
49-x (7-x)7+x) x+7
6) 6x’+x  x(6x+l) __x
6x' -17x-3 (6x+D)(x-3) x-3°
8) 8x - x? __x8-x)  x

K -3x-40 (x-8)(x+5) x+5’
5x1—12x+4_ (5x-2)x-2) x-2

Y Gx-2)(5x+2) Sx+2
2
103. 2) 4—a+ a =(4 ad+a)ta _ 16 :
a 4d+a a(4+a) al4+a)
2-¢ 2+c_(2-¢)'-(2+c) 8¢ |
2+c 2-c 4-¢ 4-c*’
5) M_x+2_(l+x)2~x(x+2)_ I
x  I+x x(1+x) »(1+x)’
53y _3B-n+yB+y) 49
34y 3-y 9-? 9~y
2 2
104. 2) ;la +g;l=4a+z(a—l) _ (a+1) =_a_+_l;
a-1 a+l a -1 (a-1)a+l) a-1
2b-5 1 26-5-b  b-5 1.
6) 5 + ———= 3 = = -,
-5 5-b b'-5b b(b-5) b
B) 12x +x—3_12x+(x—-3)2= (x+3)°  x+3.

-9 x+3 (x-3)¥x+3) (x-3)(x+3) x-3°
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m+2 1  m+2-3m  Am-1) 2
3m‘—3m m=1 3m(m-1) 3m(m-1) 3m’

105. a)

r)

2x+x’ Sx+15 x(x+2) 5(x+3) 5x
1 —
A e
6-2 »y y-2

x(1-x) i Ax+5) 2x .
G-0G+x) x=-Ix+l)  +D)5-x)"
-4 '(a+6)’=a+6

a+6 64’ 6a

106. a) (5a-b) b
(5a-b)(5a +b)

(x+2a)z' 1 _x+2a

]

B

=(5a+b)-5b=25ab+5b" ;

2 2
6) m:(2a2+ax)= =
3x 3x a(x+2a) lax
8 8b(b—14
B) ————(b-4)" = ( ),
B-Db+4) b+4
3y ) 4
(r=-3x)y+3x)  y+3x’
b b b’+9]_(3—b)’

107.8) | —— T e
b-3 b+3 9-b*) 3b+0°

_b(b+3)-b(b=3)+b'+9 (3-b)' _ (b+3)* (3-b)
-9 Bbt3) (b-3Kb+3) b(b+3)

1

r) y(3x-y)-

53,
=

-9 x*_-4 (J: INx+3) (1 x+2) _ (x-3Xx-2) .

’

6 L5 (5<y 5)+y’ +25+5(y+5)) YO +5) (y=5Ky+5) _

-5y y =25 -5 (y+5)

108. 2) x+40 x-4 N 16 .
8 x(x' -16) 3x+ 4)(,\'—1) (x-4)x+4)
3

x+40 (3x Dix+4)(x-4) (x+40)3x-1) 3x-1,
x(x 4)(x+ 4) (x—4) +48( _) x(x+40) T
3

6) yy- l)(y+1)( y-1 1 )
y-4 Qy+h(y+) (y-D+D
JYo-b+) - -Qy+l) oy yo-4) Y
y=4  Q@y+Dy-Iy+l) 2y+1 y—-4  2p+1’

1 m+l 4m +2m+1 1
109 a)( + - J
21-2m) @m-N)@dm* +2m+1)  1+2m . ) 4m- 2
( L, m+l J.@,,,_z,:gm_m—_@:l_x(,,,,,_
20-2m) m~1)2m+1) 22m+1)(2m-1)

y-5

2)

2m

+1°
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6)2+6p{ . 1 .9pz+3p+l)=
p \20-3p) Gp-D)O9p +3p+D) 1+3p
_20+3p)  2-QGpth) 1

) 2(3p-1x3p+1)" P’

c+5

t-64" c+8 (c+8)’

__c+s (c+8)? R G (2 )
(c—8)c+8) 4(c+8)-12 8-c 4(c-8)c+5) 8—c
c+8 4 c+8-16

1
T4c-8) -8 4(c-8) 4
6)( 4,14 )'(x—7)(x+7)_7(x—3)=

110, 2) <22

4
8-

— HE€ 3aBHCHT OT (.

x—7 (x=7) 2x-17 x-17
_Ax-14 -T)x+T7) T(x- 3) 2x+7) T(x-— 3) ~5x+35 -5
(x 7) 2x-7) x=7 x—17 x-7 x=7

3aBHCHT OT X.

7.x+12 7(x+1)+5x

111 a )
+.X .X +x
P4 Tx+7-Tx-12 =320
X ATxHT-Tx-12 o x20 ox=l
x(x+1)
x#-1
) X _x¥5_ S0 L X(x-5)+(x+5)° _ 50
x+5 5-x x'-25° x-25 x1-25

x=2,5
x=-5 &x=2,5
x# 15

2% +5x-25=0 [
o

x# 15

2x* +5x+25-50 {
AT e
Z2s

x(x+2) 5(x-2) _10-x X -3x+10=10-x
8) < <
x* -4 x*-4 x# 12
1_ =
{x 2x 0@1:0
242
r) Ix-3)- 6+3x 7 -0
x1-3x x-3
x=3
3x'-4x-15=0 5 P
_ _ X=——
wr_o < (x+0 <> Jox=——
X 3x 3
x#3 x#0
{x¢3
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112.0) 6 + (13- Tx)x-3)~3(x-1)=0, x=1, x=3

6+ 13x~39-78%+21x~3x+3=0

“T2+31x-30=0; 7 -31x +30=0

D=961-28-30=121;

1E3 0 10
X = s K=
14 7
Orser: x,=£.
7

x, =3 — He xoaut 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; 3 - 17x +20=0

D=289-4-3-20=49, x,_2=l7—il,x!=—:5;,x2=4-—HeonAHTBOL13,
O'rue'rzi.

3
13.a) 23— 5x+2=0
D=25-4-2-2=9; x|'z=§§£;xi=%'xz=2
6)3x-2-x=0;3x"-x-2=0
D=1+4-2-3=25 x,,zzli—s;xﬁ-%-;xz—]
B)3x°+ 10x+3=0
D-100-4 3-3=64; x, =208 ., -3 x,_-%
N4+5%-6=0

-5+

D=25-4-4-(6)=121; x, =211, ~ . xﬁ%-
4. 2) t=x*-2x-2
}.-([-}-2):0;3—-—’2—2’:‘0, t£0
H
F+2-3=0
tl= ’2'—'—3
»¥-2x-3=0 P=2+1=0
x=-lx= X =

X
6) 1= )

6
I+7=7;t2—7t+6=0
X X

=1 =6
x'=2 x'=2
AM-x-2=0 6x*—x-12=0
X|=—1;XZ=2 D=l+'46'l2=289

I C3 VAR S
S TR R R




B) 1=— 1-152=26:152+24-1=0

X -qx
D=4+4-15=64

1 1
t|=—5 tz=§
X —d4x=-3 X —~4x=5
X-4x+3=90 X-4x-5=0
X|=I;X2=3 X3=—1;X4=5
l‘)t=-——-5:—:-;-——' t+l=—2

41054277 o
t=-1
x=3=—10x=27; %+ 1lx +24 =04 x, = -8; x, =3
115. IycTb CKOPOCTb TEUECHHA PeKU PaBHA Vv KM/4.
54 6 21 18 1.7

s -———-:0
v+12 12 v  v+12 6 v
6-18-v+v(y+12)-7-6(v+12) =0

vV +78v-504=0
D= 6084 +4- 504 = 8100; v,, = 118—2159 - v=6. Otper: 6 ks,

116, 8, 30 _36. 30+2)+30v-2) 36
v-2 v+2 v vi-4 v
v(38v-—44)=36l(v2—4);2v2—44v+4-36=0;v2—-22v+7_2=0

D=484-4-712=196; v, =221 ., —4;v,-18
117, ﬁ+ 6 _,2

v -3 3
2(v-3)+ 60

5 =§;3(30v—72)=8(v2—3v);8v2—ll4v+3-72=0;
vi-3v 3
W —57v+108=0

D=3249-16- 108 =1521; v =123

;v>3 = v=12,

120 120 1 120 120 _1 . 2400 1

118, == —_ ; =
v v+20 157 v v+20 15 w(v+20) 15
t=v+10
£-100=2400-15; #=100(1 +24-15)=100-361;t=10-19=190; v=180
1o, 010,55, 100010 _, 5.9 =252+05
v v+0,2 v(v+0,2)
~129

5V +v-4=0;,D=814 w,= v=08,v+0,2=1

120. AsroMoOnnb nmpoexat 60 kunoMerpoB Ha 32 MHHYTHI GhicTpee aBToOyca:
0__60 8 60(wv+40)—60v 8
v v+40 157 vv+40) 15°
t=v+20
8(7 — 400) = 15 - 2400; £ — 400 = 4500; ¢ = 70; v =50; v+ 40 =90
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121, I'pyzoBoi#i aBToMO6WIL npoexan 20 kunoMeTpoB Ha 10 MUHYT GeicTpee

20 20 I 20v+20)-20v 1
asrobyca: — = +- =—

v v+20 6°  wv+20) 6

t=v+10
£ 100 =6 - 400; 2 =2500; ¢ = 50; v =40: v + 20 = 60

122 a) 2°° 25-(2-2)“ —ydpaysoge_ L.

L)

64
3.9-3 3 a6
)3__9._2__11_%__:35:243;
Gy
B) (5—1)4 59 5-2___5--4_59,5-z=53=125;
3
5 (12) 77 ges g L
497 72 7
5453 5225 £147 202373 17 49
123.2) ——— === 6 = =2,
2) = 3m ¥ 38l e T KU T R P
3°.376.2°¢ . 64 27908 2 1
—iee — 37 262———: —_— =2_"5—|=_‘.
B) 5°n 3 3 r) e %
6 (m=2 6. =10 -8
124. a) _(3 7)=”' ”: =m-8=[l] = 2% =251
m m m
a~%>(a%) “p-Sa=%t L, 15 3
> =S —a =155 ==
(a-J) bt ah 25 5
P e I S
N T Y
nt-n'® n 100
(cd’)—zc'il St g
n 2 T=E gy S g =4 =21
(] e e
125. ) [—> = +2 |1 = x—(x—;l)'4(x—l)z=4;
x=1* (x—-D{(x+2)) 2x-2) {x-—-1)
)[ 12 ]_l-(sy—9)’=
o-3r+2 (y-3)P)-
I P ot 3 IR DY ¢ ) S R
-3*] 9y-3)° -3 9y-3F 27’
126.a) x+4=9;x=5
6) x+7 11

=9;x+7=9x+18;8x=-11, x=——
x+2 3

B)3x-1=8;3x=9.x=3
311



028 40 8=24—4x 6x=32; x=5)
6—x 3
127.2) VX2 —5x = 6; x* — 5x = 36; x>~ 5x— 36 = 0;

D=25+4-36=169; x,,2=5:;l3;x|=—4;x2=9

)X —Sx+5=1,"-5x+4=0x,=1;x,=4
B) X+ 6x=16,x"+6x—16=0

D=36+4-16=100; x|.2=—6i40;xl=-3;11=2

r).xz+5x+2= l6;x2+5x—l4=0;;

D=125-4-(-14)=81; xl_2=“52*9;x, =-Tix,=2

= 2 2 — x=1
1zs_a)\/;=2_x¢{;:(2>~ox) ﬁ{x<—25x+4-—0¢> x=4 S x=1:
x> x< x<2
2 x=3
6) Vi—x=x-1e Tox=0G—17 L Ix'—3-6=0 x==2&x=3;
x-1>20 x>1
x>1
) 2 _ x=—1
B) \/x+2=x@{xi%"x ﬁ{x>—0x-—2—0§ x=2 &x=2;
x> x> x>0
_ 2 2 _ x=3
r) JlZ—.x-——x@{LZ;;—x #{;>+0x“l2_0ﬁ{x=—4ﬁx=3

x>0

129.a) 2Wx~1~x+4 =1

Ao - -4Jx~Dx+4) +x+4=1; 4J(x—1)x+4) =5x—1;
16(x* +3x—4) =25x — 10x + 1; 9x* — 58x + 65 =0

D=3364-4-9-9-65=1024; x,,z;sslﬂ;” =5 x2=%

6) x+3-2(x+3)2x—1) +2x—1=3x-2
2Jx 4+ =4:(x+3)2x-1)=4; 22 +5x-7=0
D=25-4-2-(-T)=81; 5, = =2

B) x+6—4\/(x+6)(x—2)+4(x—2)=l
A4JGF6)x—2) =5x—3; 16(:x + 45 — 12) = 25x* — 30x + 9; 92 — 94x + 201 =0
94£40. . 67

M=% n=

;x=1(TX x2

)

|-

D=138836-4-9-201=1600; x,=
r) x+l—2\/(x+l)(x—2)+(x—2)=2x—5

2JGHDGE-2) =4; (x+ DEx-2)=4 1" -x-6=0;x=3 (T.k. x>2).
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130. 2) V252 +8x+7 = x+2

2+ 8+ 7= +dxt 4 +ax+3=0x =-1;x=-3; x> -2 x=—1
6) V2x2—Tx+S5=1-x

20 -Tx+5=1-2x+x X -5x+4=0 x5, = ;=4 x<1=>x=1

B) VZr2 +8x+1=x+3

270+ 8+ 1 =5+ 6x+ 9+ 2x-8=0;x,=2;x3=—~4; x>—-3=>x=2
r) v2x2—8x41=3—x

27 -8x+1=9-6x+x5 " —2x—-8=0;x; =4;x,=-2; x<3=>x=-2
l$1.a)t=Jx’+2x >0

P-22u-3=0t=3"+2x=9,"+2x-9=0

D=4-4-(-9)=0; x,=-1£+10

6) t=Vx*+6x2>0

£—101+24=0
H=4 H=
+6x-16=0 X+6x-36=0
D=36+4-16=100 D=36+4-36=5-36
—6+10 -
.XL2= :: x3’4=L6‘/§=_3+3\/§

X =-8;x,=2
132.a) t=~2-x+32>3

t—3+;=2;rz—-3t+4—2t=0;r’—51+4=0;,=4
f2—x=12-x=1x=1
6) t=x+1+1>1
3+2(z—1)=5;3+2F—2:—5:=o;2r’-7z+3=0;z=3
{
Jx+l=2;x=3
133.2) r=+x*—x-120
10:--3-=7; 10 -3=7 10F-Tt-3=0

7+13

D=49+4-3-10=169; 1, =

t=1
xz—x—l=I;x2——x—2=0;x|=—1;x2=2

6) r=P—9x+2320
2t—5=%;2r’—5r—3=0
D=25+4'2‘3=49; f|,2=5
¥-0x+23=9;X-9x+14=0;x,=2; x,=17

3 t=3
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. 1 1 14
134. 2 - : 14> 4192
YN TN TRy

6) 3+2V2vJT +10
94+12V2 +8VT+2J70 +10 ; 12V2v 2470 ; 6¥2v70;
725702 3+242 > JT+V10

1 i4
B - = =14<198
)sﬁ—7 sJ2+7 50-49

r) 20+12J5 +9v10+24190 +19
645 V190 4 180 <190 = 245 +3 < 10 +19

135, 2 Jm afm _JE(JF—4)+4\/7£_
e e
16
L '; _ 16 _ 1
_m—16_1_96__,6"16—9-16—'s
5 G s les)sE L, R
Jn—5 n-25 n—25 T2 2 3

—-25
4

3—x) Vx+3_ Jx+3 1-x
136'3)[‘/—+J'1 1-x J_+l\/—+3_l e

6) (2+b) J_J_ 2J'+2] (2+Vb)(2-Vb)=4-25;
6— 6+J— 6-y+y+fy y-1
gl aad) T T A

r) (1+2va - a)(1- \/—)—l——a

Jr=1)(x+Jx x— 2
l37.a)[( 11{(}: +l)+\IE]:‘/;_'I=(\/J?+1) (Vr+1)=x+1.

I+J;'(l—\/;)z=#-(l—\/;) —1-va7 .

l38a)( ) \/—+2 ‘/_lzfl2

6) (Vx+1)° .:}‘:T=(J;+l) (Va+1)=1.

139. a) |3JE—2J§|+3J5=2J§—3\E+3J5=2~/§;
6 Vil + V1| =VT-2+43-41=1,

LY}



a)|2JT§—3«/7|—3J7=3ﬁ-2J1‘5-3J7=—2JE;
P V10 -3 +[Vi0 ~4 = Vio -3 +4-Ji0 =1.
140.2) X -5x—6=0, x> 0;%,=6; %, =—14x=6

G)F+k+1|-3=0
1) x>~-1 2)x<-1
F+x-2=0 F-x-4=0
x=1 D=1-4-(-4)=17
1+17
X2 =
2
R
T2
B) X +x-3-9=0, x>3
H+x-12=0, x>34x,=3;x,=—4;x=3
X+ -3]-9=0 .
l4l.a)2x<—7;x<—% 6)3x5—l;x5—--;;
B)Sx>-5;x>-1 N 2x>-2; x>-1

142.a) 5(x—2) > 4(3x—-5); 7x<10; x_<_170-
6) 23-2x)<32x+7); 10x2—15; xz—l,s
B) 3(2+x)>2(3x - 1); 3Ix <8§; x<§_

N ax>2-2,x2-1.

43.0) 29> +5x—4; 5x<-5;x<-1

C6) X +8x+16<x%+6x+10; 2x<~6; x<~3
1

B) 9—4x% <10—4x* +5x; 5x>—1; xz—-s-

D1-6x+92>9x7+3x-8;9x<9;x<1
144.2) D=20-49<0;49>20;9>5
Haumensiuee nenoe g = 6.

6) D=49-4420; qs%

HauGonsluee nenoe g = 12.
145.2) D=36+12a>0; a>-3

6)D=25~60a<0;a>%

146. )3 p_3=2p 0;9(3—p)—-2(5—2p)<0;|7—5p<0;p>lsz

18
Harmeubmee uenoe p = 4,
6) 5”42" +9*:" >0;3(5-2k) +2(9+ 2k)>0;33 -2k > 0; & <3_23

HauGonbmee ueroe g = 16.
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147.2) (x + 1Y(x +2)<0; xe (-2, -1);

6) ¥ +x—122>0; (x-3Nx+4)>0; x&(~o0; —4]U[3; + o0)
B) (x - 3)x +4)>0; x €(—00; -4)U(3; +00)

) xt=3x-4<0; (x+)x-4)<0; xe[-1;4]

148.2) 2x? -9x+4>0; 2(x—4)[x+%]20; xe[—oo.—%]U[4;+oo)

6) 9x* +8x - 1<0; 9(x+l)[x-——;;)<0; xe[-_];-;-)

l;‘]
3

r) 2 -x-1> 0; 2(x—-l)[x+—;—l>0; xe[—oo: —-;—]U(l: -00)

B) 3(x—l)[x—-;-)50‘, X€

149.2) (x-9)(x+4)< 0 x&[—9;9]

6) ¥ +4x<0; x(x +4)<0; x€(—4,0)

B) (x—11)(x+11)>0; x € (—oo; —H1JUfL1; 4 cc}
Nx(x—-2)<0 xe 0,2

150, a) 2x - 3)>> 0; x G[—OO; -:—]U[-;— +oo]

6) 2 ~x+1<0; D=1-4-2<0 => peuicHuii HeT.

B) (3x-—l)250;x=% r) D=4-4-5<0 = pewcHuii HeT
lSl.a)xZ-Z—; 6)x<—';—;s) x_<_§;r) x>-—%

152. a) x(x—3)>0; x € (~o0; 0]U[3; + o0)

6) 12-3x2>0; 52 -4 <0; xe(-2;2)

B) 36—x22>0; x€[—6;6]; ) 4x(x —2) > 0; x € (—00; 0)U(2; +ov)
153.a) x2~8x+1520; (x=5)(x—-3)>0; x € (—o0; JJU[5, +00)
6) x*+9x-20>0;x* - 9x+20<0; (x— 4)(x-5)<0; x€(45)
B xX +7x+ 12> 0; (x +3)(x + 4) > 0; x € (—o0; — HU(=3; + 00)
D)X +11x4+28<0; (x+Nx+7<0; xe[-7,-4]

154. a) (x + 4)* > 0; x € (~00; ~4)U(~4; +00)
6)xX-2x+3<0,D=4-4-3<0

B) X} +6x+10>0; D=36—-4-10< 0= x €(—00, +00)

P xX=2x4120; (x=1220; x €(~00; +00) .

155. a) 3-‘51—2)?220# 2X2+5X—350#
T lx=0 x=0

| 2
2[x—5)(x+-” Soﬁ xel—3; Q)U[o;'l—];
x=0 i
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6)

X=—=

2

X = ——

x=0 =0

8) [3x +5x-2<0 {3(1"'2)["“—] O@XEI ZO)U[ ]

7 <
X & -
2 X = —

A
5

3x2-4x—-15>0 3(x—3)[x+—]ZO
r) 3

156.2) x> —4

6)10x2-3x~1>0; 10 x—l][x+l]>0; xe[—oo;——l—]U[—!-;+oo]
2 5 5 2

B)3x—-18>0;x>6

r) x*=3x-10<0; (x=5)x+2)<0; x€[~-2;5]

157.2) D= —~4-5-5>0; ¥ - 100> 0; k € (—o0; —10YU(10; + o)

6) D=4k? —4-3-(—(k—6)) =4k*> +12k—-722>0

K 43k—1820; (k— 3)(k+6)>0; k€ (~o0;,—6JUL3: +oo)

B) D=4k -4.3.12<0; ¥ -36 <0; k€(—6;6)

D D=k>—420k+6)<0; k? —8k —48<0; (k—12)k+4) <0 ;k e[-412]

158. a) a(a + 3) > 70; &* + 3a — 70 > 0; (a— T)(a + 10) > 0;

a € (—oo; —10)U(7; + o0)

Hrak, MeHbIIas cTopoHa MpAMOyronbHukKa Gonsiue 7 cM

6) %(a—5)0>25;a2~5a—50>0;(a—10)(a+5)>0:a> 10

Hrak, 6onbunii kateT Tpeyronshuka 6onbine 10 cM.

32 —x—143>0 3(.x+2)[x——Z]20 5 ' 5 ,
5 > 2 ol xe(-oo ——Z-)U(——;—Z]U[—S-,+oo

)

orefm- b

317



Vuebrno-memoouuecxoe uzoanue

Bauypun Baaaumup EBrensesnu
Meimpun Badecaas BanepoeBnu

JHomamnss padora
o ajgredope 3a 8 Kjacc

Hsparenscrso « IKSAMEH»

IM'nruennvecxuii cepTudukar
Ne 77.99.60.953.71.000454.01.09 ot 27.01.2009 1.

Buinmyckarougmii peaakrop J1.7. Jlanno
Nuzaiin o6noxxu H.P. 3axapkunua
Komnbiorepnas Bepetka E.FO. Jlvicosa, [ A. Apowu

105066, Mockea, yn. Hixuaa Kpacsocensckas, 4. 35, cp. 1.
www.examen.biz
E-mail: no o6ugm Bonpocawm: info@examen.biz;
no BonpocaM peanusaupu: sale@examen.biz
tes./darc 641-00-30 (MHOroxananbHbtii)

O6wmepoccuiickuit knaccudpukaTop NpoxyKUUH
OK 005-93, Tom 2; 953005 — kuuru, 6potopst, IMTepaTypa yuedHas

TekcT oTneuatan ¢ AHANO3IUTHBOB
B OAQO «BraguMupckas KHIDKHag THIorpadis»
600000, r. Bragumup, Oxra6psckuit npocnext, a. 7
KayecTBO neyaTu COOTBETCTBYCT
KauecTBY MpeJOCTaBNeHHLIX IHAIIOZNTHBOB

Ilo Bonipocam peaqn3anuu 06pawIaTsCA MO TeJL:
641-00-30 (MHOrOKanAILALIHA)



