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\[VIABA I. KBATJPATHYHAS ® YHKIJHA

§ 1. @ynkiun 1 UX cBolicTBa

1. a)j( 1)——3 (~12+10=7; 6) f10) =-3-0>+ 10 = 10;
1 2 2 '

B =-3- +10=3.— +10=9Z 9=,
)ﬂ ) ( ) 5 3 %3

0- 05 _ =05 1,5-0,5 1
.a 0— =-1; 6) 1,5)= = ==
)/0) 0+0,5 0,5 ' )AL3) L5+0,5 2

—1-05 -1,5
Bf-l)= ——==—"=3
M=) -1+0,5 -0,5
3.a) f15)=5°~10 = 125-10 = 115. 6) 14) = 4~10 = 64-10 = 54.
B) f12)=2’-10=8-10=-2, ) A-3) = (-3*)-10=-27-10 = -37.
4. 1) p0)=0*+0+1=1; Del)=12+1+1=3;
3)e)=2"+2+1=4+2+1=7; 4 e(3)=32+3+1=9+3+1=13;

o0+ o) +o2)+0(3)=1+3+7+13=24.
5.a)-5x+6=17:-5x=17-6; x= '—; =272,

6)—5x+6=—3;5.\'=6+3;5x=9;x=l%. B)-5x+6=0;5x=6,x=1
x+] {x+1—0

W] —

6.a)x(x+4)=0;x,=0.x+4=0;x,=—4. 6) ¢ =-1.

5—x 5-x#0

7.a)6 =L4=1(6+x);4-6=x;x==-2.

4
6) —— =-0,5;4=-0,5(6 + x); 8 = ~6-x; x =—14.
6+ x

B)

=0;4=(6+x)0; 4=0; Her peweHni.

6+ x
8. a) 0,5x—4 =-5, 0,5x =~1, x—---l— x=-2.
0,5°
6) 0,5x4 =0, 0,5x = 4x=%x 8.;8)0,5x—4=2,5,0,5x = 6,5, x=% x=13.

9. a) OGnacTL OmpeesIeHHUs — BCE YHCHa.

6) O6nacTb onpeneaeH!s — BCe YUCa.

B) 5—x # 0, x # 5. O6nacTs onpeaeneHus — Bce YKCia, KpoMe 5.
DENx+D#0;x-4#0,x#4nux+1#0; x#-1.

O6nacTb onpeneIeHns — Bee YUCna, kpoMe x = 5; x = 1.

1) x* + 1 = 0 — Het penrenuit. O6nacTh oNpeeecHUs — BCE YHCIa.
¢) x~520; x25. O61acTh onpe/caeHus: x25.

10. a) y = 10x; 0)y=

A



11. a) O6nacThb OnpeneNeHNS — BCE YHCA.
6) 1 +x #0; x # —1. dyHKuMs He onpeneneHa npu x = —1.
B) 9 + x>0; x>-9. dyHKUMS onpeseneHa npy Beex x2-9.

12. =sin30°= L= p=3y
0,75¢ 2 8
a) h=1=3.2.60=50,625m - 6) 1=Sh=160c.
8§ 8 4 3
2
13.2) S=20 =3600=36km. 6) vo =+/S-g ~ 490 M/c .

3
14.2) y=x+[[x|-1; 000: |x|-120e|x|21.
Orger: (—0; —1JU[L; + ).

6) y=‘,|2—x|—3x

{2—x—3x20 xsl

x<2 2 1
00®: |2-x-3x20 |52 ox<o
{x—2—3x20 2

] x<-1

x22- {xZZ«

OrtBeT: (—oo; l] .
2

15. a) g(-4) = -3; g(-1)=-2; g(1) = 3; g(5) = 3;"

6) g(x) =4 mpn x=1,3, x=4,4; g(x) =—-4 npux=-3; g(x) =0 npux =-5,x=0;

B) HanGonbiuee 3HaueHue QyHKUMK paBHO 6 NpH x = 3; HaAUMEHbIIEE 3HAYECHHE
paBHO —4 TipH x = 3.

r) O6nacts 3Ha4eHwmit: [—4; 6]. )

16. a) 751 MM.pT.cT. — 5 MapTa, 752 MM.pT.cT. — 9 MapTa; 6) 7 MapTa.

17. a) D(f) = (—o0; );
E(f) = (—0; ).

6) D(f) = (—o0; 0);
E(f) = (—0; ).

B) D(f) = (—0; 0} (0; «);
E(f) = (—o0; 0)(0; c0).

1) D(f) = (—o0; 0) (0; );
E(f) = (—o0; 0)(0; o).




18.3) fx)=2x—1; 1£x<4 & 1<1<2x-1< 7 . Orger: [1; 7].
6)g(x)=-3x+8; -2<x<5¢~-7<-=3x+8<14. Otger: [-7; 14].
19. 1) y =x* D(y) = R, E(y) = [0; + »).

2)y=x*:D(y)=R, E(y)=R.

3)y= x 1 D)= [0: + @), Ep) = [0; + ).

XZ

' 2417
21.y=2x+20. O0®d: xe(10;40], 03d: y e(40;100].

20. y= 00d: xe(—o;+w);  O3D: ye[0;]1)

1 1
22.y=lkx+ b llpnx=0y=b=~1,npux= 3 nMeeM 5/(—1:0,01‘(:!0[[8'
k=2 n uckomas dyrxums y = 2x—1.

2 2 x x x
Boay=—: Oy=-=; my=-; nNy=I-% ny=2--.

N

24.a) [x| =3,5npu x =3,5 wm x =-3,5;

6) x} <2 pn xe(-2; 2);

B) [x[>4 nipu xe[4;0) unu xe(~wo; —4]

Hanmensiee 3naucuve GyHkUMK gocTHraeTes 1pu x = 0 ¥ pasHo 0; HanGobIe-
ro 3uadenns Hetr; E(y) = [0; + ).

25. a) E(f) = (-8; 8); xe[-3; 3] 6) E(f) = (0,5; 8); xe[-1,5; 6]

N E x| alafofrf3f4]s]s
vl 3187 0[-7|=8]3 v842113il
Y 353172
Y
iy 8
'\ 6
1 \4
N2
[}

4

2-10] 123456«

26. B TeucHMe mepBbIX 2 Onei Boaa nojxHsnack Ha 1,5 1M, B TeueHue cremyro-
mUX 2 aHei BoJa MOANAIach yXkc Ha 4 M, 3aTeM CKOPOCTh MOXbEMa CHU3HIACh

3
M B TCUCHHUE CICAYIOINUX 2 JHe# BOZa MOMHANACE TONbKO Ha Z M. OcraBueecs

BpEMS BoJa YObIBasa 10 YpOBHA 4 IM OT HyJIE€BOH OTMETKH.
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27. p(20)=2-20 + 20 = 60;
P(40) = 100; p(50) = 100;

p(60)=——32—-60+ 140 =-40 + 140 = 100;

I
100

p(90) =-% 90 + 140 = —60 + 140 = 80.

Ha npomexyrke Bpemenn [0, 40] Boma 10
HarpeBaercs, Ha [40; 60] — Boxa kT, 0
Ha mpoMexyTke BpemeHu [60; 150] —
OCTHIBAeT.
28.5(0)=15-0=0; 4
s(1)=15-1=15; 5(1,4) =17,5; 30
s(2)=-122+355=-24+35,5=11,5.
Benocunemuct 1 4 10 MUH exan B oiHy 20
CTOpOHY, ToTOM 20 MUH CTOS, aoToM  ~ J__ . ___
" 1 vac exan B o6paTHyI0 CTOPOHY. 1= =—=--, ! !
29.2) -0,5Cx—4) + 15x=4(1,5x+ 1) +3; o}~ ':
-1,5x+2+ 15x=6x+4+3; !
;
1

7,5x=5;x= —§—-= Z

4-————q-—
1
]

O ————

75 3 ,
6) (2x—-3)(2x + 3)—x% = 12x—69 + 3x7; 4x*—9—x* = 12x—69 + 3x7;
4x%—x2-3x—12x = 9-69; —12x = —60; x = 5.
1
30. a) 6x*-3x = 0; 3x(2x=1)=0; 3x=0; x; = 0 wm 2x—1 = 0; x, = 3
6) X +9x=0;x(x+9)=0;x,=0,x+9=0;x,=-9.
B) x’~36 = 0; x* = 36; x,, = +/36 ; x, = 6; x, = —6.

Ns52+1=0;5x2=-1; = —-;—. Her pemenuit, T.x. kBagpar moboro yncia

GoJTble T PaBEeH HYIMO.
1 0,5%-1=0;05 =1, =2 x,= +v2 ; x, =2, %, =2 .

€) 0,6x + 9x° = 0; x(0,6 + 9x) = 0; x, = 0; 9x + 0,6 = 0; x=—-(;—’6;x1=—il§.
3l.ayx’+7x+12=0; D=7"—4-1-12=1;
71 -7+l
X12= —ET—= 2 ;X|=~4,X2=—3.
+
6) ¥~2x~35 = 0; D= (-2)’—4-1-(=35) = 144; x, , = 2‘2 12 (X ==5,%,=
+7

B) 26%=5x-3 = 0; D = (=5)’—4-2:(~3) = 49; x, , = f%— x= -% % =3.

1) 3x°-8x+5=0; D=(-8)’43.5=4;x,,= §6—,xl =Lx=1=,



32. a) [0:6]; 6) [14:16]; B) [6;14].

33. B mpomexyrke BpeMenn ot 0 g0 13 Mwn BoZa HarpeBanactk ot 20°C no
100°C, 3atem ocreiBata xo 70°C B mpoMexytke ot 13 1o 28 Mun. Bpems Ha-
6:noneuns — 28 muH. HauGonbuiee 3navenue Temneparypst pasHo 100°C.

34. Ha npomexytke Bpemenn [0; 4] nen narpeaetcs, Ha (4; 10) — nex Taet u
NpeBpaliaeTcs B BOLY, Ha MpoMexyTke Bpemenu [10; 16] Bona HarpeBaercs.

35.a) fix)=0mpux=-5;-3; 1; 4.

6) fix)>0 npu —7<x<-5, —3<x<1 n 4<x<5; fix)<0 mpn —5<x<-3 u l<x<4.

B) flx) Bo3pacTaer npu —4<x<—1 n 2<x<5, yOwbiBaer nipu —T<x<—4 n —1<x<2,

36. dynkuus g(x) onpeienieHa Ha pomexyTke [—5; S]: Bo3pactaer npu x&[-5; 0) n
(2; 51, yobiBaer npu xe(0; 2), orpuuarensHa npu x€[-5; 3), NONOKUTENBHA IPU
-3 <x £ 5, npn x = -3 pasHa Hymo. Haumenniee 3uayeHue g(—5) = —4, Hanbob-
mee —-g(5) = 6.

37. dynkumns umeet 4 Hyns. g(x) =0 npu x =-8; -2; 4; 8.

a) g(x)<0 nipu xe{-10; -8)(-2; 4)u(8; 10].

6) g(x) ybriBaer ripu xe(—5; 0} u(6; 10).

38.
y y
| | 6) 1 i
a) : | i [}
1 . i | -
| | — l | >
3 o1 e S 1 4 %
39.
a) Y

40. a) —0,8x + 12 =0; -0,8x = -12; x=—_-l—2é= 15.

6) Bx=10)(x+6)=0;3x-10=0,umux+6=0; Te. x, =3 % ;X ==6.
B) 4+ 2x =0 u x>+ 520; 2x = —4; x =—2. T) HyJte# HeT.
41. a) YV ypasHenus 2,1x-70 = 0 cyuectsyer petuenue (x = 33 % ), 3HaYHT,

(GYHKIHA UMEET OIIUH HYJTb.
6) VpasHenne 4x(x—2) = 0 umeer 2 pemteHus (x = 0 U x = 2), 3Ha4uT, GyHKUNS
HMEET 1IBa HYJIA.

6—x
B) Y ypaBHeHUA = () CYIECTBYET OHO pelieHue (x = 6), CICNOBATENLHO,

(GYHKUMS UMEET OJVIH HYJIb.
g -



xX—Vx+6

42.2) y=
)y x+5
+620 -6<x<-5
00o: {* Nt
x+5#0 x>-5
1 _yx_6= =3 =2
Hym dyskumn: x—vVx+6=0; X -x=6 0; f=IN% ;x=3.
x20 x20
6) y =X 25x ‘
4 2x —J10-6x
{4x1+6x—10¢0
x20 x#1 x<1
000: .2x-—\/10—6x¢0¢:> <0 - e 5
10-6x2>0 XSIE l<xS1§
x<1—-
-3

Hyma dymicinm: 4x* + 255 =0; x =0 wm x = —6:1‘- ;
43. a) fix) =~0,7x + 350

1) fix) = 0 = =0,7x + 350 = 0; -0,7x = -350; Y
x=2330 _500.
7
2) fx)>0 => ~0,7x + 35050; ~0,7x + 350>0; L
—0,75-350; x < 22~ 500.

3) fix) < 0= -0,7x + 350 < 0; ~0,7x < -350; x > 500.
6) fIx)=30x+ 10
-10 1
l)/(x) 0=30x+10=0; 30x=-10; x TR
~10 1
2) fix) > 0 = 30x + 10>0; 30x>-10; x>¥ =—§-.
-10 1
3) fix) < 0 = 30x + 10<0; 30x<—10; x<—3—0-— =—§.
44. y = 8x—5 (k = 8>0) — Bospacratomas;
y=-3x+11 (k=-3<0) — yberparoluas;
y =-49x-100 (k = -49<0) — yGrizaiomas;
y=x+ 1 (k= 1>0) — Bo3pacraiomas;
y = l=x (k= —1<0) — y6sIBatomas.
45.a)a>2;6)a<2;8)a=2.
46. a) y = 1,5x—3 — nuHeitHas Bo3pacraiouas ¢pyHKIws, ee rpad ik — npsAmMas.
DNy=0=15x-3=0;1,5x=3;x=2.




2) y>0 = 1,5x-3>0; x> % 3 x>2.

]

3) y<0=1,5x-3<0;

1,5x<3; x < ; x<2.
15
4) k= 1,5>0 = dyHKUMs BO3pacTaeT.
6) y = —0,6x + 5 — numeliHas yObiparomas
dyHkums, ee rpaguk — npsamas
NDy=0= -06x+5=0; -06x =-5; °

0,6 3
=5 1

3)y =0 = —0,6x + 5<0; -0,6x<~5; x> ;x>8—.

-0,6 3
47. vy
a) y = 1,6x — rpadmx pyHKUMH — nps- 8 ___ y=1,6x
Mad, k>0,
1)y=0npux=0;
2) y>0 opn x>0;
3) y<0 npn x<0;
4) ¢pyHkuma Bo3pacracr.
6) y = -0,4x — rpadukoM GyHKIUH ABAS-
eTcs npsiMas, k<0;
1) y = 0 npu x = 0; 2) y>0 mpu x<0;
3) <0 npu x>0; 4) pyHKLMSA YOLIBAET.

y=-04x

"

48. a) f{x) =0=>13x-78 =0; 13x=78; x = -’g;x=6.

6) fix)>0=>13x-78>0; 13x>78; x> —Z—g;x>6.

B) fix) <0 = 13x — 78 < 0; 13x < 78; x < %;Ke. k=13 > 0 = dyHKims Bo3-
pacTarommas.

49.y =% D(y) = R, E(y) = [0; + ©); y = 0 pu x = 0; >0 nipn x # 0; ynkums
Bo3pactaeT npu x>0 n yosiBaeT npu x<0.

y=x% D) =R, E(y) = R; y = 0 ipn x = 0; y>0 nipu x>0; y<0 npu x<0; byHKups
BO3pacTacT TIpH BCEX X.

y=x ; D) = [0; + w), Ey) = [0; + 0); y = 0 npr x = 0; y>0 1ipu Beex xeD(y);
$yHxLMs Bo3pacTaeT npu Beex xe D(y).

y=; D(y) =R, E(y) = [0; + ); y = 0 npnt x = 0; y>0 nput x # 0; GpyHKUMA BO3~
pactaet npu x>0 u y6riBaeT npi x<0.

10



50.2)y= 2.
X
1) x20 = uyne#t Her;
2) k= 3>0 = y>0 npu x>0;
3) &= 3>0 = y<0 npu x<0;
4) k = 3>0 = ¢yHkiMs yObiBaeT Ha
(—00; 0)(0; ).

4 —
G)y=——. ' -8
X

1) y#0 = Hynei Her;

2) k=—-4<0 = y>0 npn x<0;

3) k= —4<0 = y<0 npu x>0;

4) k = —4<0 = ¢yHKUMA BoO3pacTact

Ha (—0; 0)(0; ).

51. a) Bospacraromas, T.K. QyHKUMH
y=5xu y=+/x BOspacraompe; -

" 0) Y6uiBarowas, T.K. pyHKIMM y =—xH y = J=x yObIBaOUIVE;

8) Bospacratomas, T.x. pyHkumn y =x2 1 y = Ix BO3pacTaronue.

52, a) 0,6x™-3,6x = 0; 0,6x(x—6) = 0; x, = 0 nH x—6 = 0; x, = 6.

6)x2—5 =0;x2=5;x,,2= V5 x =\/_§;x2 =—\/§.

B)2x* + 17x=0; x(2x+ 17)=0; x =0 mmu 2x + 17=0; x, = 0, 2x = 17,

x=-.x =85
2

r) 0,54 + 9 =0; 0,5x> = =9; ¥ = —i, Her pewennit, T.k. kBanpart so6oro

YHUCJa €CTh YHCJIO HEOTPHULUATEIBHOC.

1 1 1
N 2)= = ——= )
B9 D= =5
ge= - _log)= g(—z)
(_2) +5 4+5 9

6/50)= =2,

+5 9
g-2)= --§ T.e. g2)>g(-2).

_2
(-2 +
-2 -2 2.
2)= e
2 &)= 2245 4+5 9’
= _—(=2 2 2,
-2)= = =
D (<2)2+5 4+5 9’
54, a) 4x—x = x(4-x7) = (4=x")x = (2 + x)(2—x)x.
6) a'-1694* = (a>~169)a” = (a + 13)(a—13)d".
B) *~8c% = (c-8)c’.

T.€. g(2)<g(-2).



§ 2. KeagpaTHbIii Tpex4iieH

55.x° -3 —4x+12=0
F=-H)x-3)=0 = x,=2,x,=2ux;=3.

56.

a)x*~Tx=0 6)2x—5=0 B)y -4y=0 Ny -16=0
x(x=7)=0 x=25 0 —4y=0 =P+ 4)=0
xn=0ux,=7 N=2,="2uy3=0 y =2,y,=-2.

§7. a) uer; 6) na; B) HET; T) HET.
58. CHauana pemuM ypasHenne x—6x + 7 =0; D = (—6)—4-1.7=8§;

X12= 61\/§;X,=3+ \/:2_,Jr2=3—\/§.

2
CrnemoBatenbHO, KOPHEM YPABHEHNS ABISETCS 3—\/5 .
59. a) x> +x—6 = 0; D= 1>4-1(-6) = 25; x,, = ~1£3 (X =-3,x=2
6) 9-Ox +2=0; D= (<9Y492 =% x5 = ooy = L 5= 2,
“18 3 3
v ) -3%5
B) 0,2%% + 3x=20 = 0; D = 3>4-0,2(-20) = 25; x, , = VR 5, x,=-20
a2 , ) -8+0 1
F) —2x —x—0,125 =0, 16x°+ 8x + 1 =0; D=8"4-161 =0;X1,2= T=—z

0 0,1x*+04=0;0,1x2=-0,4; x> = —_—0.11‘1; x* = —4; Her pemenuii, T.K. KBanpar

Mo60ro YUcaa ecTh YHCIOo HeOTpHuaTCJIBHO\C.

€)—0,3x% + 1,5x = 0; — 0,3x(x— 5) = 0;—0,3x = 0; x, = 0 wmu x—5 = 0; x, = 5.
60. a) 10x* + 5x~5 = 0; 2x” + x-1 =0; D= 1>4.2.(-1) = 9;

-1+3 -1-3 21

6) 2x* + 12x-18 = 0; x*~6x + 9= 0; D =(~6)>~4-1.9=0; x = Q;—O =3,
B) x*2x—4 =0;

D=(=2)4-1(—4)=20; x,, = 2*;/% ix=1-45,x5,=1+5.

1) 12612 =0; 12067-1) = 0; =1 =0; = 1;x= +/1 ; x; = 1, x, =1
61. a) D = (-8)—4-5.3 = 4>0, 1182 KOpH1.

6) D= 6°-4-9-1 = 0, 01MH KOPEH.

B) D = 6>—4.(=7)-(=2) = —20<0, HeT KOpHeit.

r) D = 5%4-(=1)-(-3) = 13>0, a8a KoOpHS.

62. a) D = (—4)’—4-(—4)-3 = 64>0; 1Ba kOpHAL.

6) D = (—4)>4-4-3 = ~32<0; Her KopHei.

B) D = (=12)>~4-9-4 = 0; OZMH KOPEHE.

r) D = (=12)>~4.9-(—4) = 288>0; 1Ba KOpHS.
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63.ax’ + bx +c;

a+b+c=0 a=-5b
P=N <
c=4b c=4b
—bt\b* —dac -bx+b*+80b° b:t9b
X, = = = -—l HXxy = —08
' 2a -10b 1056
Oteer: 1 1-0,8.

64. a)x —6x-2 = X -2 x3+323%2= (x—-3) 11
6) %+ 5x + 20 =x7+ 2:x-2,5 + (2,5)°<(2,5)* + 20 = (x + 2,5)* + 13,75.
B) 27°—4x + 10 = 2(x*2x + 5) = 2(x*2.x-1 + 1=12 + 5) = 2(x—1)* + 8.

) %x2+x—6= —;—(x2+2x—12)= % & +2x1+12-1%-12) = % (x+ 1)%-6,5.

65. a) x*~10x + 10 =x?2.x-5 + 5252 + 10 = (x=5)-15.

2 2
6)f+3x—1=x2+2-x-3+[3) -(i) -1=(x+ —)2 '3
. 2 2 2

B) 3x2+6x—3—3(x2+2x—1)—3(x2+2x 1+1%-1%- 1)—3(x+ 1)%-6.
r —x—x+2—- - (xz—-4x+8)— — (¥®2x2+2% 22+8)— — (2 + 1.
66. a) x—6x + 10 =x22.x3 + 32—32 +10=(x-3)*+ 1>0.

6) 5x*—10x + 5 = 5(x~2x + 1) = 5(x=1)*>0.
B) =2 + 20x—100 = —(x?~20x + 100) = —(x—10)’<0.
33

r) —2x% + 16533 =-2(x8x + 373 )= 202 2x4+ 4242+ )=

=_2((x4)" + % ) = —2(x—4)>-1<0.

67. 1) X’—6x + 11 = x*-2.x:3 + 32-32 + 11 = (x-3)* + 2>0.

2) =2 + 6x—11 = «(x*~6x + 11) = ((x=3) + 2)<0.

68. 2%—4x + 6 = 2(x*2x + 3) = 2(2:x-1 + 1212+ 3) = 2((x-1)* + 2) = 2(x-1)* + 4.
pu x = 1 BeIpaverne 2x°—4x + 6 IPUHUMAET HaUMEHbINEE 3HAUCHYE,

217 4.1+6=24+6=4.

69. %x2+2x+4=%(x2+6x+l2)=?:-(xz+2-x~3+32—32+l2)=

-;—((x+3)2+3)= % (x+3)+ 1

2

1
Tlpu x = —3 BHIpaKeHUe 3* + 2x + 4 NpUHUMaeT HaWMEHBLIEE 3HAYCHUE,

: %(—3)2 +2(=3)+4=1.

70. ITycTs NMHa OXHOTO M3 KATETOB paBHA X CM, TOTZa AJIWHA APYTOTO paBHa

(6 — x) cm. Haitnem nuromans tpeyronshuka: S(x) = —;—x(6—x) = %‘xz + 3x.

13



BhiaemiM KBaznpat ABYdNICHa:
1 1 1 9
3= (X6x+9-9)= —= ((x~3)-9)=—— (x=3)%+ 2.
5 ¢ )= =5 (639 =-5 63+ S

370 BLIpaKCHUE IPHHUMAET HauOoJbliee 3HAYEHHE NPH X = 3, a 3TO 03HAYaeT,
YTO TPEYTONLHUK paBHOGEAPEHHBIMH,

2

6—x

71. B cOOTBETCTBHH C YCTIOBHEM 3alHIIEM KBaJ|paTHLINA TpexuieH A(f):

—5¢ + 50¢ + 20 = —5(~108-4) = -5(7—10¢ + 25-25-4) = 5(=5)* + 5-29.

Tpu ¢ = 5 Beipaxkenne ~5¢ + 50t + 20 NMPUHUMAET MaKCUMANBHOE 3HaueHKe. B
3TOM cityqae h = h(5) =-5-25 + 250 + 20 =270-125 = 145 (m).

033l 0 05%1=0,05r= ,x= —; x=2.

72.a)flx)=0=
) fx) 03

6) fx)>0 =

0.3x =1 0. 0.5%-150, 0.5x51 x> —: x>2.
6 0.5

>

B) f(x)<0 = 0’5’6‘ nd

<0; 0,5x—1<0, 0,5x<1, x < %; x<2.

73. a) (0) = 60, I(25) = 60(1 + 0,000012-25) = 60(1 + 0,0003) = 60 + 0,018 = 60,018;
1(25)-4(0) = 60,018-60 = 0,018 (m).

6) [(25) = 60,018,/(50) = 60(1 + 0,000012-50) = 60(1 + 0,0006) = 60 + 0,036 = 60,036;
I(50)-1(25) = 60,036 — 60,018 = 0,018 (m).

74. a) 3(x + 4)7 = 10x + 32; 3(x* + 8x + 16) = 10x + 32; 3x* + 24x + 48 = 10x + 32;
M;xl =—22,x2=—2.

6 3
6)31x+77=15(x+ D)% 31x + 77 =15(x2 + 2x + 1); 31x + 77 = 15x* + 30x + 15;
15x*-x—62 =0; D = (-1)>—4-15-(-62) = 3721;

1£4/3721 1
X 3= ————— X =2, X% =2—.
. 30 15
75. a) ab + 3b~5a—15 = —5(a + 3) + b(a + 3) = (b~5)(a + 3).
6) 2y + 8x—4 = 4(2x~1) + y(2x-1) = (4 + y)(2x—1).
76. a) 3x*-24x + 21 = 0; x*~8x + 7=0; D = (-8)*—4-1.7 = 36;
_24-6 _ _ 2446

3x°+ 14x+ 16 =0; D= 14>4-3-16 =4; x,, =

=5. 3x*24x + 21 = 3(x-3)(x-5).

X1 s X2

6) 5x* + 10x—15 = 0; x* + 2x-3 = 0; D =2>4.1-(-3) = 16;

x= 224 o3 = 254 S 524 10x-15 = 5(x + 3)(x=1).

2

14



B) %x’+ %x+ % =0;x*+3x+2=0;D=3"4.12=1;

x,=:3———l=—2,x2=_3+]=—l.lx2+-]—x+l
2 2 6 273

r) x*-12x + 24 = 0; D = (-12)>-4-1.24 = 48;

xl=@=6_2\/§,x2=l?%‘i§.=6+2\/§.

|-

(x+2)(x + 1).

xX=12x + 24 = (x=6 + 23 )x-6-23 ).
)~ + 1615 =0; 216y + 15 =0; D = (-16)’—4-1.15 = 196;

= 16—2J196 “Lyy= 16+2J196 — 15,57 + 1615 =
=~(~1)0~15) = (1-9)0~15).
€) x*—8x +9=0;x* + 8x-9 = 0; D = 84-1-(-9) = 100; x, = Z-’% V100 =-9,
X = :ﬁi_“ V100 _ 1. x*-8x + 9=—x+9) (x—1) = (x + 9) (1—x).
x®) 2x~5x +3=0; D= (-5)4-23=1; x, = Elnl Lx,= 3+41.3

4 4 2
2°-5x+3= 2(x—% Yx1) = 2(x=1)(x- 5 3 )= (x—1)(2x=3).
3) 57 + 23 = 0; D = 2°4.5(3) = 64; y, = 2*‘/—2 =%,

-2-
Ya= 1(;/‘ -1.5%+2-3= S(w w+1= 5(y+1)(v— )=
=@+ D(5y-3)
- 81

) —2x% + 5x + 7 =0; 29"-5x-7 = 0; D = (-5)*~4-2(-7) = 81; x, = > ;[8— =
- l,x= ii£ —% 2xz+5x+7=—2(x+l)(x—-;—)=(x+l)(7—-2x).

77.2) 222 + L > =2(éx+ l)=z(x2—z-l +l)=2( —1)2

6)-9x* + 12x—4 —(9x*~12x + 4) —((3x) —2 2. 3x +2%)= —(3x—2)
B) 164% + 24a + 9 = ((4a)? + 23-4a + 3%) = (4a + 3)%.

r) 0,25m*2m + 4 = ((0,5m)*=2-2m-0,5 + 2%) = (0,5m—-2)".

78.2) 2% + 12x—14=0; = x* + 6x-7;

6-Jaa —6+J64

=64 1-(-)=64;x,= ——— =-7, x;= ————— =1.
-7 X1 2 X2 2
2x2 4 12x-14=2(x+7) (x—-1):

15



6) —m* + Sm—6=0; m>—5m+ 6 =0;

D=(~5/—4-16=1;m, = % =2, my= 2 =3,

—m® + 5m—6 = —(m=2)(m=3) = (2-m)(m=3).
B) 3x° + 5x-2 =0;

-5-7 -5+7 1
D=5-43(2)=49; %)= —— =-2,x,= =—.
=2) 1 6 + X2 6 3
3+ 5x—2=3(x+2)(x—-;-)=(x+2)(3x—1).
r) 6x*—13x + 6 = 0;
- 1
D=(-13p466=25x =223 -2 , 13t3 3
12 3 12 2
2 2 3
6x*—13x+ 6 = 6(x—5 ) (x—z )= (3x-2) (2x-3).
79. a) 10x* + 19x-2 = 0;
D=19"4.10(=2)=441; x,= “19=21 = 5 - Z19+21
. 20 20
10x% + 19x-2 = 10(x—0,1)(x + 2).
) 0,5x°=5,5x + 15 = 0; x~11x + 30 = 0;
= (1124130 = 1, x, = % =5, 5=+ _¢

.3x°=5.5x + 15 = 0,5(x—6)(x=5).

80. a) —3)” + 3y + 11 =0; D =3%4-(=3)-11 = 141>0. MosxHo.

6) 46> —9b + 7=0; D =(-9)~4-4.7 = —31<0. Hem31.

B) x> =7x + 11 =0; D= (=7>4-1.11 = 550. MoxHo.

r) 3y —12y + 12 = 0; D = (~12)>~4-3-12 = 0, MosxHo.

8l.ax’ +bx +c;

a=b=c# 0= kopueit HeT, T.x. D= b* —dac = b* — 4b* =347 < 0.
3Ha‘IHT, Pas3jIOKUTb HEJIB3SA.

82. nx® + 3nx + 2n;

=3n+n _ _=3n-n_

D=9n*~8n'=n’ = x = -lux,= -2.
2n
nx® + 3nx + 2n= n(x + 1)(x +2).
83.a) 1) 3x” + 2x-1 =0;
D=2243(-1)= 163, = 24 =y = 2+4_1
6 3
3+ 2x1 = 3(x—%) (x+1)=(x+ 1) 3x-1).
2) dx+4  _ 4x+D) 4
3x2+2x-1 (x+D3Bx-1) 3x-1
6) 1) 2a>5a-3 = 0;
5-7 1 5+7
=524.2.(-3) = 49; =2 =—_ g=— =3
D=5 (-3)=49; q, 2 S @™ =

16



26°~5a-3 = 2(a + % ) (@=3) = (2a + 1) (a-3).

2) 2a* -5a-3  (2a+1)a-3) 2a+l

3a-9  3a-3) 3

B) 1) B2 —b—12=0; D=(-1)4-1-(-12)=49; a, = % =3, a,= 1_+2—7 =4;
b -b-12=(b+3)(b—-4).
2) 16-6"  (4=b)(4+b)  4+b

b —b—12 (b+3)b—-4)  b+3

12 +Ty+3=0,D=7-423=25.y = -_4—_ =-3,y,= =——;
D+ Ty 43220490+ 1) =0+3) @+ 1.

22 +7y+3  (y+3)2y+1)  2y+1

-9 (-3r+3)  y-3
n)1)p2-np+10=o;D=(-11)2-4-1-10=81;pl=12‘_?=1,p2
p*—11p+10=(p—1) (p~10).
2) —p* + 8p + 20 = 0; p™~8p—20 = 0; D = (-8)*—4-(=20) = 144;

=2 = 2R 10 4 8+ 20=- (4 2) (p-10)

pi-1lp+10 _ (p-1p-10) _ p-1
20+8p-p* —(p-10{(p+2) p+2’
e) 1) 3x2 +16x—-12=0; D=16%—4-3-(-12) =400,
-16-20 _ _-16+20 2

2.3 T 23 3

2)

P

X =

-6, x,

3x2+16x—-12= 3(x+6)(x—§)= (x+6)(3x-2).

2) 3x2 =13x+10=0; D=(~13)2—-4-(=3)-10=289;
13-17 _4_2 13417 _

= xz_z‘(_B)_

x = =22 -s.
2.(-3) 6 3

3% +16x—12= ~3(x-—§-)(x+ 5)=(2-3x)(x+95).

3x2+16x-12 _(x+6)(3x=2) _ x+6
10-13x-3x> (2-3x}x+5) x+5

H+5

84.2) 1) x>~ 11x+24=0; D= (-11)>4-124 =25; x, = =8, xy= 13

=3.

x2=11x+24=(x—8)(x—3).
17



xt-11x+24 (x 8)(x— 3) x-3
x*—64 (x 8)(x+8) x+8

6) 1) 2" +9-5=0;

D=9"42(5)=121;y, =

2)

S9-1_ o -9+l
s Y2 4

N | =

22+ 9p5=2(y+ 5)(y—l)=(y+ 5) 2y-1).

2y +9y-5_ (y+52y-1) _y+5

2 .
) 4y’ —1 (2y 1)(2y+l) 2y+1

7+J§§
2

85.2) 1) x*~7x +6=0; D=(=7)~4-1.6 =25, x, = =6

Lx=

725 _
2

x*Tx + 6 = (x=1) (x=6).

36-x> (6-x)6+X) 6+x _x+6

6—7x+x2_(x—l)(x—6)_-(x l)_l—x'
Mlpr x = -9, X+6_ -9+6 -3 -03.

I-x 1-(-9) 10

x+6 _ -99+6 _93
I-x 1-(-99) 100 °
x+6 _ —999+6 993
I-x 1-(-999) 1000
6) 1) 4x* + 8x-32 = 0; D = 8°4-4(~32) = 576;

—3;24 —g =32
4x? + 8x-32 =4 (x + 4) (x-2).
) 4x2+8x—32=4(x+4)(x—2)=x+4

437 <16  4(x-2)(x+2) x+2
x+4 _ -1+4
x+2 - -1+2
x+4 - §+_4 _IE
x+2 5+2 7
x+4 _10+4 _ 1
x+2 10+2 6
86. O6nacts onpeneneHus GyHkuyH y = x—4: x€(-o0; + ) K UMEET TpadukoM

TIpn x =-99,

Ipu x =-999,

‘x1=

Mpux=-1,

TMpnx =35,

Ipn x = 10,

2

_ x“—-6x+8 _

npsaMyto. OyHKUms y = — He onpedeieHa TIpH X = 2; pelUM ypaBHEHHUE
x—

x*—6x + 8 =0: D= (-6)~4-1-8 =4, orcioma x; = 2, x; = 4 0 xX’—6x + 8 = (x=2)(x—4).

x*—6x+8 - (x==x-2)

=x—4 npy x#2 coBnagaeT ¢ pyHKUHEH
x=-2 x=2

IMoatomy
y=x4.
18



x* -1

87. a) ~Hx-11=0; x* =1-22x-22 =0, x-22x-23=0;
D = (-22)"-4-1-(=23) = 576; x, = 22;24 ;= X2 _p
2 2
g T _8r=1 _ o H0-2x-T) _ o 324 36+ 14 = 0
2 3 6 .
3135+ 14=0; D =(~13)24-3-14= |, x, = %"_‘ =2, 5, = 1341 =2%.

88. a) 4x’—6x + 2xp—3y = =3(2x +y) + 2x(2x +y) = (2x=3) (2x + y).

6) 4d° + 26°-2a°b4ab® = 4a(a’-b?) + 2b(b*~d%) = da(a-b ) -2b(a>-b?) =
= (a-b*)(4a-2b) = 2a~b)(a + b)(2a-b).

89. fix) = 0,8x +2,1; g(x)=-0,9x+3.

Touky nepeceuenus HalineM u3 ycnosus: f{x) = g(x);

0,8x+2,1=-0,9x+3; 1,7x=0,9; x=(—)’—9-=2:
1,7 17
e 108 Ly 8.0, 20 724357 429
17 17 10 17 10 170 170

429 :
—%) Haxonurcs B [ ueTBepTH.

9
Touka nepeceveHus (—;
171

§ 3. KpaapaTnuHas ¢pyHKUHSA 4 ee rpaduK

1
90.y=zx2. x]l4a|la3]l2t~<1]10]l 1] 2]3]|4

' 9 1
Y1413 4

a)x=-25; y= % (2,52 =1,5625 ,

x=-15; y= -}-(—I,S)z =0,5625;

x=35; y=%~(3,5)2=3,0625. :
0)y=S5; %x2=5; x2=20; x,;2=:tx/§6; xl=-—2\/§, xz=2J§.
y=3 %x2 =3 x?=12 x1,2=i«,/6; x, =23, x2=2J§.

i
y=2 sz =2 x*=8 X2 =+/8; X =-2V2, Xy = V2. -
B) B (—o; 0] — y6biBaer; B [0; ©0) — Bo3pacTaer. '
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91, y=-2x2

x | =2 —1 0 1 2
y 18] =2 [ 0 | 2] -8
a)Tpux = 1,5; y=-2-(=1,5)% = -4,5;

x=0,6; y=-2-(0,6)*=-0,72;
x=15; y=-2-(1,5)7 =-4,5.
-1

=-1 x? =0,5 x,=%/0,5 x=-0,7; x,=0,7.

6)y=-1; -2x

-3

2=—2=l,5; X =2YL5; x=-12 x, =12

y=-3; -2x? =3, x

y=-45 2P =—45 x2="22_225 X2 =%y2,25; x =-15 x,=1,5.
B) B (—0; 0] — BO3pacraert; B [0; c0) — yObiBacT.

92.

S
—_

7

b

o |olole
<
[9%] "
| & EN I

W&~

¥20,5) > y1(0,5) > y3(0,5);
Y1) > yi(1) > y3(1);

y2A2) > y1(2) > y3(2).

93.

=3
3,6
-3,6

1
0,4
0.4

X
y=04x
y=-04x"

E(yy) = [0; + );

E(y) = (—0; 0].

94.2a) 1) Ilpux=0y=0;

2) npu x#£0, T0 y<0; 3) y(x) = y(—x);

4) Bo3pactaer B (—o0; 0], yOsiBaer B [0; );

5) npu x = 0 PpyHKUMS NpUHUMaET HanGolb-
uree 3HaveHue y = 0; 6) E(y) = (—o0; 0].

6) ) IIpux =0y =0; 2) ITpu x20 y>0;

3) y(x} = y(=x);

4) yOniBaer B (—oo; 0], Bo3pacraer B [0; 0);

5) npu x = 0 GyHKUNA NMPUHUMAET HAUMEHDb-
mee 3Hauenue y = 0; 6) E(y) = [0; ).

20
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95. b7
a) NIlpux=0y=0; . =024
2) Ipu x£0, T0 y>0;

3) y(x) = p(=x);

4) y6uiBaet B (—o; 0], Bo3pactaer B [0; ); X 0
5) npu x = 0 ¢yHKUMA DOCTHraeT HAWUMEHBILIETO
3HayeHus y = 0;

6) EQ) = [0; ). y=-lod
6) 1) Ilpu x = 0 y = 0; 2) Mpu x=0 y<0; )
3) ¥(x) = y(=x); 4) Bo3pacraer B (—0; (], yOsIBaeT
B [0; 0); 5) npu x = 0 QYHKIMS IpUHUMAET Hau-
6onbiee 3Hauenue y = 0; 6) E(y) = (—0; 0].

96. a) y = 2x%; y = 50. INpupasusem: 50 = 2x%; x? = 25; x = 5 wm x = =5. Tlepece-
KaloTcA.

6) y = 2x%; y = 100. TTpupasusiem: 100 = 2x% x> = 50; x =52 nmx =-52.
Hepecexkatotes. '

B) y = 2x%; y = -8. Ipupasusem: -8 = 2x”; x* = —4. HeT kopHeit, T.K. KBaIpar JTo-
6oro 4Kcia ecTh YKCIO HeoTpuLarensHoe. He mepecekatorcs.

r)y = 14x-20; y = 2x%.

TIpupasnsem: 2x% = 14x=20; 2x*—14x + 20 = 0; X*~Tx + 10=0; D=494-10=9;

N

x= —23- =Swmx= l; = 2. Ilepecekarorcs.

97. a) y(1,5) = (~100)-(1,5)* = =225 => NpHUHAMIEKHT,;
6) (=3) = (~100)-(=3)* = —900 => npuHALIEKNT;
B) 3(2) = ~100-22 = 400 # 400 = He NMPUHAIICKHT.
98.y =—x% y=2x-3,
[IpupaBHsieM 3TH QyHKUMH:
23 ==+ 223 =0;
D=4-4-(3)=16;
244 Lx= 2-4 =-3.
2
Ecmx=1=y=-1>=-1;
comx=-3 = y=—(-3)=-9,
99. '

y=0,01x?
7

100004 ----,

kv

1000
y=10x
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100. kx4 =x* " —fox +4=0; D=k*~16=0=>k =14.
101. Tpadmk dyuxumm S — mapaGona, y-
KOTOpO# BETBH HampaBNiEHB BBEPX (T.K.

KODDGHUMEHT TIpH r* TOOKMTENEH), €c

sepmnHa — B Touke (0, 0). Tak xak r20

noxyunm rpaguk S(r) (r20) — 310 Nparas

TI0JI0BHHA Napabosl y = mx’.

X 1 2 3
S g 47 on

a) S(1,3)~5,3, 5(0,8)~2, S(2,1)~13,8.

6) S(r) = 1,8 mpu r=0,7,

S(ry=2,5 npn r=0,9, S(r) = 6,5 npu r~1,5.
102. . S
ITnomane noBepxHOCTH KyOa ecTh cyMMa r
niomaned ero rpaneii. Tak kak OHM —

PaBHbIE KBATPATHI, MX WIECTh; TO S(x) = 6x°.

Tax kak x — pe6po ky6a, To x20. Cnenosa-

TensHO, rpaduk dynkuuu y = S(x) — 3to 16
TI0;I0BMHA T1apaBol y = 6x°, PacrioNoNeH-

HaA B IICPBOH KOOPAWHATHOM YETBEPTH. Cgaf--- i

~Y

13 !
1)1 3 | 5 R
of=|=]1] 2|2 ]2 i
17132 2 | 3 10p---- ;o
[ BN}

ylo 213 6 131 16-% 24 L___fivi
3|2 2|3 6 0y
i

a) §(0,9)~4,9; S(1,5) = 13.5; HEE
S(1,8)=19,5; 2 ISR
1 AR

I

6) S(x) = 7 npu x=1,2;
S(x) = 10 mpu x=~1,3; 1 2
S(x) = 14 npwn x=1,6.

103. a) 3x%8x + 2 =0; D = (-8)*—4-3-2 = 40>0. Jpa kopus.

6) —%yz +6y—18 = 0; y’ 12y + 36 = 0; D = (~12)*~4-1-(=36) = 0. OHH KOpeHE.

% )

B) m*=3m + 3 = 0; D = (=3)4-1.3 = —=3<0. Her kopHeit.
104. a) 1) 10a*-a-2=0:;

D=(=1>-4-10-(=2) = 81: q,

0| -

20 5 20
10a>-a-2=10 (a + % )(‘7—%) =(5a+2)(2a-1).

2t Qa-h 1
1022 —a-2 Qa-1)5a+2) 5a+2
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) 1) 6a>~5a+1=0;
5-1 _1 5+1

D=(-5P461=1,a,= 12 =y @= T

5a~S5a+1=6 (a—-:l; )(a—-2- ) =(3a-1) (2a-1).
3) 6a* ~Sa+1_ (2a-1)3a~-1) _ BGa-1) _
1-4a®  —2a-1)@a+D) (2a+l) 1+ 2a’

105. (x + 3)’~(x=3)* = (x-2)* + (x + 2)%; * + 6x + 9—x" + 6x-9 = x2—4x+4+x2+4x
t 67+ 6x+ 907 + 6x-9-% + Ax4x"dx—4 =0, -2 + 1258 =0, b6 + 4= ;

D=(~6)4-1-4=120; x, = __6+;/%=3+J§;x,= _.__-_6';/56 =3-4[5,

3-V5 3:45 %

106.2) 1, J 6)
y

==x"+4

=3 \\\
L)
y_2x
_11

1'%4

B) r)

=2(x-4)

4
X
107. 108.
y=(+ay
y=(e+ 3y =¥ sy
y= -1
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109. a) I'paduk dynkumu y = 10x* + 5 — napaGona, nonydyeHHas u3 rpaduxa
dyuxuun y = 10x* CIBUTOM Ha 5 ¢IMHUI BBEDX.

3nauwr, rpaduk dynkim y = 10x* + 5 pacnionoxen & I u 11 uersepTax.

6) Ipaduk dynkumnm y = —7x’—3 nonyuaercs uz rpaduka y = —7x CABUTOM Ha
3 eIMHULLI BHU3.

3nauwT, rpaduk dyHkimun y = —7x-3 pacnionosxen B I u 1V ueTepTax.

B) I'padmk dynxuum y = —6x* + § — mapaGona, nomyseHHas w3 rpadmka gyHxumn
y = ~6x CIIBHrOM BBEPX Ha § CMHHIL

3naunT, rpaduk gyuxiuu y = —6x> + 8 pacroNokeH BO BCEX HETHIPEX YETBEPTAX.
r) Tpadmk dyuxim y = (x—4)* — napaGona, MoyueHHas U3 rpaduika QyHKIMH
y = x” CIBUTOM BMPaBO Ha 4 EAWHMILLI,

Ioatomy rpaduk dymukumn y = (x—4)* pactionoxen B I u 11 ueTeprax.

1) Tpadux dynkumu y = —(x~8)? noydaeTca u3 mapabonsl y = —x° CIBUIOM
BIPaBO Ha 8 equuMLL.

3naunt, rpaduk dynkimm y = —(x—8)? pacnonoxen B I u IV yerseprax.

¢) Tpaduk dynxuwm y = —3(x + 5)° nosmyyaercst us napabonbl y = —x° CIABUTOM Ha
5 eIMHHL BIEBO ¥ PACTSHKEHHEM B 3 pasa 10 BepTHKaNH, 1o3romy rpaduk ¢yHk-
un pacrionoxer B I n IV uerBepTax.

110.

%(x+3)z—l
a) Y 6)

y=-x'

2 1
=—(x-2)*+1
/ y 2( )
o] 2 x
Ay
5 | y=—4(x-3)"+5
i
B) !
ol .
X
y=—4x 3

1 )
=——(x+2) +3
y 4u )

6)




112,

Y
y=(x-2y+3
y=x
=
y=—x-37+5
113.
7
y=(x+3)7-4

—
<
Il
",
\

y=—x+4)" -2

114. ) y=12x2-3; 12x2 -3 =0; x2=%; x=i%

6) y = 6x> + 4 > 0 s MoGoro x.
B) y =—x* — 4 <0 s mo6oro x.
115. y = ax® + 5 umeer Hynm nipn a < 0.

116. a) I'padux pynkumm y = —% (x + 4)? — 3T0 mapabona, y KOTOpo# BETBH Ha-
TIpaBJICHbI BHK3, 2 BEPINHHA HAXOAMTCA B TOUKE C Koopnnﬁaramu x=—4,y=0.

6) I'padpux dyHkumu y = % (x—4)> -1 — 570 napa6ona, y KOTOpO#} BETBH Ha-
MpaBJICHB! BBEPX, a BEPIIMHA HAXOAWUTCA B TOYKE C KOOpAHHATAMU x =4,y =—1,
B) I'padmk dynxumn y = %xz + 4 — 370 Mapabona, y KOTOpo#H BETBU HallpaBJIEHbI
Bﬁepx, a BEpIIMHA HaXOIMTCA B TOWKE ¢ koopxuHatamu x =0, y = 4.

r) I'paduk dynkoun y = —%xz-z — 3T0 napabona, y KOTOpoi BETBH HanpaBJieHbI

BHH:!, a BEPITMHA HaXOAUTCA B TOUYKE C KOOpIHUHATAMH X = 0, y= 2.
117. a) 0,6a(a +0,3)?=0,27; 0,6a—*0,6a-0,09-0,27 = 0; ~~0,36 = 0;
o = 0,36, HeT KOpHeH, T.K. KBAIpaT THOGOTO YHCHA ECTh YHCAO HEOTPHIIATENLHOC.

2
-2
6) 2% = 0.506-29): -2y = 2U6-29): -2 = 124y
Y212y + 42 = 0; 5714y = 0; y(5y—14) =0; y = 0 win 5y—14 =0, 5y = 14,
14 '

=M _s
=3
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118. a) 5x-0,7<3x + 5,}; 5x—3x<5,1 + 0,7; 2x<5,8; x<§’2-§ =209.

6) 0,8x + 4,525-1,2x; 0,8x + 1,2x25-4,5; 2x20,5; x>0—25=025

B) 2x + 4,2<4x + 7,8; 2x-4x<7,8-4,2; —2x<3,6; x> % =-18.

r) 3x-2,6>5,5x-3,1; 3x-5,5x>-3,1 + 2,6; -2,5x>0.5; x<£ =0,2.

119. y(5)(2) = 5°-2% = 25-4 = 21. Y8)9(5) = 8°-5% = 64-25 = 39. Takum
o6pa3oM, npupalieHie GyHKIUY IIpH U3MEHEHUH X OT 2 10 5 MEHBIIE NpHpalle-
HUs GYHKIINM IPH M3MEHEHHH x OT 5 1o 8.

120.a) 1,5¢;6)2,5¢;8) 31,25 m; 1) 4 c.

121. a) xg = —2i = —;24— =2yg =242+ 7 =3, (2; 3) — KOOpAMHATHI BEP-
a
UIMHBI, X = 2 -—— 0Cb CHMMETPHH napabonl.
y
3 —
i
1 ]
012 X
6)x3———b— =__'2__=..1

, (=1 L ;1= ) —— KOOPAMHATEI BEPLIWHEI,

1
2 2-(=2) 4
1
8 4’

=222 )21

x=-1 % — 0Ch CHMMETPHH NapaloJibl.

122. 1) T.x. k03 UUMEHT TIPH x> OTPHLIATENLHBIH, TO TpadHk ByYHKUMH
y=-x+ 2x + 8 — napa6osia, y KOTOpO# BETBH HaNpaBJcHbI BRU3.
2) Haitnem koopauHaThl BEPUIMHBIL

_ b _ 2
B=—— =—

2a 2-(-1)
(1; 9) — xoOpAMHATH! BEPLINHBI;

=1 yg=-1"421+8=9;

x=1— ocb cUMMeTPHH NTapaboJTbL.
D|xof2]3|-1]-2]4]

tylslsls]sio]ol]
a)lpux=25y=6.5,
npux=-0,5y=6,5, npux=-3 y~-7.
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6)lpuy=6x~-08u28, npuy=0x=-2n4;mpuy=-2x=22u44.

B) x = —2;4 — Hym ¢yrkiyy; y > 0 ipu x(-2; 4); y< 0 npu x&(—0; —2)U(4; + 0).
r) Bospacraer npu xe(—0; 1]; y6riBaer npu x€[1; + 0); E(y) = (—o0; 9].

123. 1) T'paduk dymxumn y = 2x* + 8x + 2 — napabosa, y KOTOPO#H BETBH Ha-
TpaBieHbI BBEPX.

2) HalineM xoOpAMHATH! BEPIIUHLIL:

x,=—i=-——8— =-2:
2a 2-2. | y
y8 = 2(-2)* + 8(-2) + 2 =-6; :
-
X=—2 — 0Cb CHUMMETpHH. 1 E y=2"+8x+2
3) | x| -1 ]3]0 4] |
[y 4Tl 2712] A-1jo
a) Tlpux =-2,3 y=5.8, -4 ! 1 X
npu x =-0,5y=-1,5; mpu x = 1,2 y=14,5. ! 4
[}
[}

6)[Ipny=-—4x=—1 wm3; \
npu y =—1 x~0,4 wm —3.,6; -6
mpuy=1,7x02wm-38

B) x~0,3 u x~3,7 — nynu (bymcmm y>0 npu x&(—o0; =3,7)A—0,3; + 0); y<0
npu x&(-3,7; ~0,3).

r) ®yHkuma yObiBacT npu xe(—oo; —2], Bo3pacraet npu xe[—2; + o0); IpH x = -2
(yHKLIMS JOCTHraeT HAMMEHBIIET® 3HAYEHHS!, paBHOTO —6.

124. a) 1) I'padukoM pyukMY y = %x2—4x + 4 apasercs napabona, y KoTopoi

BETBM HATPABJIEHE! BREPX (T.K. KOSDQHIUMEHT NPH X° NIOTOKHTENLHBIIH).
2) KoopauHATE! BEPIIHHBL

xB=—£-=—:i~6 yB—— (6-4-6+4=-8, x=6 — OCH CHMMETPHH
“2a 1
3
mapaboJibL.
3) x 4 8§ 2 1 0 -1 3
y _6}. _63 _.23 l 4 81 -5
3 3 3 3 3

a)y=0; %x2—4x+4=0;
x2—12x+12=0;
D=144-4.1.12=96; x,= =6+2V6;

=6-2V6;6+26;
6)mpux=0y=4;
B) rpahuk ¢yHkimu pacnonoxe B I, I, IV uerseprax;

_12+46
2
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r) rpadmx GyHKUHH CHMMETPHYEH OTHOCHTENLHO OCH X = 6;
1) BO3pacTaeT npy x€[6; + ), ydbisaet npu x&(—w; 6];
€) HanMeHbIIIee 3HauEHNe dyHKUMK y = —8 1py x = 6; E(y) = [-8; + 0);
1 .
6) 1) I'pajguxom dyuxmm y ——Z x* + x—1 sBnserca napaGona, y KOTOpO# BETBH
HaTpaBeNb! BHU3 (T.K. KO3(hQHIMEHT ipH x° omnua%em,m,lﬁ).

2) KoopauHaTe! BepILIMHBL

yB=—%~22+2-1=0; — =

X =2 — 0Ch CHMMETpPHHU. |

3) X 1 3 0 -2 | -1 2

1
y |-= 1= |-1]~4|2-]0

B
-
N

a)llpux=0y=-1;

6) npu x0 y<0;

B) Tpadmk GYHKUNM CUMMETPHYEH OTHOCHTENBHO OCH X = 2;

r) dyHKUNS BO3pacTaeT npu x e (—oo; 2], youiBaeT npu xe[2; + );

I) npu x = 2 dyHKumMs qocTuraet HauboBIIero 3HaYeHus, pasHoro 0; E(y) = (—o; 0].

B) 1) Ipadukom dyrkumn y = x* + 3x ABNsETCS Mapabona, y KOTOpOH BETBH Ha-
TIpaBieHbl BBEPX (T.K. KOX(GHIMEHT IIPH x° TIONONHTENBHBIH).
2) KoopauHaThb! BEpLIKHEL:

=_i=__3_=_15~ 1%
5= "2 T2 T
v = (=1,5) + 3(-1,5) =-2,25;

x==1,5 — ocu cumMmeTpHn.

N[ x| 3]=2]a]o0o 1] 2]3
y | 0| 2]=210]4|10]18.

a)llpux=0y=0;

0) rpadmx ¢ynkumm pacrionoxe B I, I1, 11l yerseprax;
B) rpa¢ Mk QyHKUWH CHMMETPHYEH OTHOCHTEIBHO OCH
x=-1,5;

r) dyHkuus youisaet npu x&(—o; —1,5},

Bo3pacraer rpu xe[—1,5; + «0);

1) HaUMeHbLIee 3HaYeHne, paBHoe 2,25 dyHkuns nocturaet npy x =—1,5;
E(y) = [-2,25; + ).
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125. a) 1) I'pacduxom dyuxiwn y = —% x*+5 sB-

ngercs mapaboina, y KOTOpO# BETBH HanpasJieHb!
BHM3 (T.K. KOOQQHUUMEHT NpH x* OTPHLATE THHBIH).
2) Haiinem K0OpAMHATHI BEPUIMHEL

b 0

XB=_Z=_;(__%)-=0;

8 =“% 0*+5=5;(0; 5).

y [xJ1[=a]2T=2To
y [45]4513 [3[5

6) 1) I'paduxom dymxumu y = x>~4x spigerce na-
pa6ojia, y xoTopoi BETBH HarpaBlieHk! BBEPX (T.K.
KOIDGHUIMEHT MpH x° TONOKHUTETHHBIH).
2) HaitneM x0OpAHHATHI BEPLIMHBI:

b -4

Xp=—oo=—s—=25yp=242=4: (2,4
XB 2a 21 s yBT ( ).
H Ixjo]1laf- 22

y 1 0] 30151274

B) 1) Tpadmkom dynknuu y = —x + 6x-9 sBiserca
mapabona, y KoTopo#t [BETBN HampanlieHbl BHU3
(1.k. ko3 ULHMEHT TIPH X* OTPULIATENBHBIIA).

2) Haitnem xoopaMiiaThl BEPUIMHEL

¥8=-3"+63-9=0;(3;0).

H[xJol[1J2[3]4]s5
vy |9 4]-1]0|-1]=4

126. a) 1) I'paduxom dynxuun y = 0,5x°-2 aB-
. nsercs napaGosa, y kKoTopo# BC’I‘BM HanpaeJjeHbl
BBepX (T. K. KO3 GHUIUEHT MPH X° 110NOKHTE b=
HBIH).
2) HaitneM koopAHHATLI BEPIIHHEIL:
b 0

Xg=—m—=———=0;

2a 20,5
¥y ==0,5-0-2 = -2; (0; -2).

3 [ [3[=2]=1]0 1
y [25] 0 |Fis[ 2 |15

[=2 1 8]

B w

\ &

=3 -2-1




6) 1) T'paduxom dynkumu y = x*—4x + 4 aBAseTcs napa-
6ona, y KOTOpOif BETBU HanpasjieHs! BBEpX, (T.K. KO3~
UIMEHT MPH X TONOKUTCTLHBIN).

b 4
D Xp= = m =2
X

yg =242 +4=0; (2; 0).

3) [x[aJoJ 1273
9 | 4 [ 1 [0

8) 1) Tpadukom dpynxuun y = —x* + 2x apngerca napa-
6on1a, y KOTOpOIf BETBH HarlpaBJieHbl BHU3 (T.K. KO3(-
$uuMenT NpU X° OTPHIATETBHBIN).
2) Haiinem x0OpAHHATH! BEPLIMHEIL:

b 2

XR = —— = ————

2a 2.0
ye=—-12+21=-1+2=1;(1; I).

2

) [x] 3 [2]-1Jo[1]2]3
y =15 ]=8]3[ o1 o=

. y= —x1+ 2x
127. a) 1) Tpadukom dyuxunn y = (x-2)(x + 4) = x* +
2x—8 aBnserca napabona, y KOTOpO# BETBM HamnpaBjeHbl BBepX (T.K. k03ddu-
UMEHT TIPH x° TIONOXKMTEABHBIN).

2) Haiinem koOpAMHATHI BEPIIMHBL: Y

y=-x(x+15)

¥ =(~1)* + 2:(~1)-8 =—9; (—1;-9). -

3) [xJo[=2]=1][1[2]=4
y | 8]-8[9[-5]0]0

6) 1) I'paduxoM dpyHkuHH y = —x(x + 5) =
= —x>-5x sBnserca mapaGona, y KOTOpO¥H
BETBH HampasJieHbl BHU3 (T.K. k03dduau-
€HT TIpH x° OTPHUATETLHBIH).
2) Halinem KoopauHaThl BEPILUHBL

b -5

=== o=s,
BT 2(-)

¥ =—(-2,5)-5-(-2.5) = 6,25; (-2.5: 6,25).

3) x | 1] 0 [ 1
y 4 0 -6

Hcnons3ys CHMMETPHIO OTHOCHTENBLHO NPAMO x = —2,5 HaleM ellle TPH TOUKH.
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128. Ha pucynke usoGpakeHa mapaGona, y KOTOpO# BETBH HampaBNEeHBI BBEPX
3HAYHT, 310 He y = —x’~6. KpoMe Toro, HymM W306paxeHHON GyHKIMH pactiono-
KEHBI B TOUKaX x = 0 H x = 6 HO y = x” + 6x He 0GPAIAIOTCS B HYNIE IPH X = 6, a

y= —|2—x2—3x — obpamaercs B Hy/ib U IipH x = 0, ¥ 1IpH x = 6.

3nauwr, uckoMas dyHkuus —y = %xz -3x.

129.y=6x+b;y=x*+8
xXX+8=6x+b [x=3
(=4
2x=6 b=-1 Orser: b=-1.
130.y =2 —5x+6,y=x*—Tx + m; 2% =5x + 6= —Tx+m ¥+ 2x+6—n=0
D=2'-4(6-n)=0=>n=5;x=—-1;y=13/ Otset: n=75; (-1; 13).
131. 1) 3@* + 5a-2 = 0; D = 5%4.3.(=2) = 49;

-5-7 -2, a,= =5+7 _ 1.

6 3’

a =

3a*+ 502 = 3(a—% Xa+2)=(Ba-1)a+?2);

(1-3a)> _ (3a-1)* 3a-1

3a°+5a-2 (3a-1)a+2) a+2’
132.2)y=x7+3; )y=(x+1% B y=-x'+2;
E(y) =3; + o). E(y) =[0; + ). E(y) = (—0; 2].

133, a) (=1 + (x + 1P = (x + 2022+ 2, P2+ 1 + 2+ 2x + 1 =
=x2+4x+4~2x+2;x2+]+x2+l—x2—4x—4+2x~2=0;
x*=2x—4 = 0; D = (-2)*4-1-(—4) = 20;

2- 2\/—_1 5o 2+2\/_ 5.

=1+

X =

6) (2x—3)(2x + 3)—1 = 5x + (x—-2) 4x39-1 = 5x + x*4x + 4; 3x2— —14 = 0;

1- \/16 1+\/l6

D =(=1—4-3-(-14) = 169; x, = =2 x,=

3
134. O603Ha4uM Niomank yyacrka x ra, Toraa 35x (1) — coﬁepy’r B NiepBbIH pa3s,
42x (T) — colepyT BO BTOpO¥ pa3. 3anuuieM ypaBHemle 35x + 20 = 42x-50;
Tx=170; x = 10.
135. Ilycrs 6sr0 x mammu. Torma 3,5x (1) — norpyswm B NepBbii pa3
4,5x (T) — Morpy3umM BO BTOpOiA pa3. 3anmieM ypasHenue: 3,5x + 4 =4,5x4; x=8.
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§ 4. Crenennas ¢pynkuuns. KopeHn n-if creneHn

136. TIpu x = 3 p(3) = 3° — Gomewe wnyns; mpu x = 0 ¥0) = 0°° = 0;
Y(=5) = (=5)*° - Gonbme Hyms.

137.. Hpn x = -9 »(-9) = (-9)*° - menbwe uyns; npu x = 7 y(O) = 0% =0;
W7) = 7%~ Gonbime Hyns.

138. dymiums flx) = x*° — rospacraer Ha npomexyTke (0; + o) U y6bIBacT Ha
MPOMEKYTKE (—o0; 0).

a) Tak kak 0<3,7<4,2, 10 /(3,7) <f(4,2). 6) Tak kak —6,5<-5,2<0, T0 f[—6,5)>/(-5,2).
B) flx) — uernas dynkums, 3uaumt,. f[—7) = f7). 0<6<7, clemOBaTeLHO,
S6) <AT) =f-T). -

r) f{x) — ueTHas ¢yHkums, 3HaymuT, —28) = f(28). 0<28<31, cnenosarensiio,
f(=28) = £28) <f(31).

139. dynkims g(x) = x*° — BospacTaeT Ha IPOMEKYTKe (—o0; + o).

a)Taxk kak 8,9>7,6, To g(8,9)>g(7,6). 6) Tak xak —4,6>-5,7, To g(—4,6)>g(-5,7).
B) Tak xak —10<7, To g(—10)<g(7). r) Tak kak —63<63, ro g(—63)<g(63).

140. dyaximsa y(x) = x* — Bospacraer Ha upoMexyTke (0; + ©) U y6bIBAcT Ha
poMexyTke (—o; 0).

a) Tax kak 0<1,2<1,5, To 1,2%<1,5%.

6) Tax kak 0<0,7<0,8, ro 0,7'<0,8*.

B) Tax kak 0<0,9<1, 10 0,9*%<1* =1,

r) Tax kak —3,4<-3,2<0, To (-3,4)*>(-3,2)". -

1) dyukims p(x) =x° — BO3pACTaeT Ha MPOMEXyTKe (—co; + o)/

Tax xax 0,3<0,8=> 0, 3%<0,8°.

€) OyHKkuMs y(x) X— Bozpacrae'r Ha HpoMexyTke (—0; + o0);

1 1
378 3) < 4)'

141. a) dynkuya y = x° BO3pacTaeT Ha MPOMEXYTKE (—co; + o).

Tax kak 5,7 >5,4, o 5,7°>5,4°,

6) PyHKIMs y = X° Bo3pacTaeT Ha IPOMEKYTKE (—o0; + o).

Tak kak —4,1>—4.2, o (—4,1)*>(—4,2)’.

B) DYHKIMA y = x° BO3PACTACT Ha MPOMEKYTKE (—00; + o0).

Tak kak 0,8>(~1,3), 1o 0,8>>(-1,3)".

r) ®yHkumsa y = x° po3pacTaeT Ha npomexyTke (0; + o).

Taxk kak 0<1,6<1,8, To 1,6°<1,8°.
1) Oynkims y = x° y6bizaeT Ha npoMexyTke (—oo; 0).

Tax kak —5,3<—4,2< 0, T0 (-5,3)*>(—4,2)°.

¢) dynkums y = x° BozpactaeT Ha npoMexyTke (0; + o0).
Tax kak 0<2,1<3,1, 10 2,15<3,1°.

142,243 = 3°, 3HauMT, rpaduk GyHKIMH y = x° IPOXOIMT Yepes TOUKY A;
243#(—3)%, 3naunrt, rpaduk dyHkunm y = x° He IPOXOINT Hepes B;

3125 = 5°, 3rauwr, rpaduk dyHkumH y = x° npoxomut Yepes C.
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143. 128 =27, cnienoBarenbHO, TOUKA A IpUHAIEKUT rpadHKy QyHKIWH y = X'
—128 =(-2)’, cnenosatentHo, Touka B npuHanexuT rpaduky GyHKUMA y = x';
2187#(-3)’, cnenosatensHo, Touka C He NPUAAINEKHUT rpaduky dyHKIMM = X
144. 2) y = 0,72°~0,19; 6) y = 2,6°~118,81; B) y = (-3,4)’~—454,35.
145. a) 6)

by . Yh

B) 7Y r) YA

1 : 1

?le

146. a) 40 — 4eTHOE YHCIO, CEAOBATENBHO, rpaduK dymkuun y = x** pacniono-
sxkeH B I u Il yerBepTaX.

6) 123 — HeueTHOE YNCIIO, CileNoBaTeNbHO, rpadvk dyHkuwm y = x'> pacniono-
sxen B [ u 11T werBeprax.

147. a) 2 pewenmns; 6) 1 pewenue; B) HeT pelueHuit; r) 1 pemenue.

148. a) Ecin y = 5, 10 x) =~1,5; x, =1,5.

6) Eciny = 3,5, 10 xi=—1,4; x, =1,4.

B) Ecm y = 8, To x=—1,7; x, =1,7.

149. a) x=—1,55; nm x,=1,55. 6) x=-1,7 wm x,=1,7.

150. a) 1) Ctpoum rpaduk GyHKIMK y = x°.

R\

Y
x |2|-1Jof1]2 ) 8
y |-8[-1]0 1 8 y=x

2) Crpoum rpadpux ¢yHKMH y = 2 -— -
npsAMas, napaensHas Oz U MPOXOAsas /:
yepes (0,2). 2 11 j 1
3) Haxonum TOUKy mepeceueHus.

6) 1) CtpouM rpaguk QyHKumH y =x.

2) Ctpomm rpadwuk dyHxummn y = 4 — nps-
Mas, napaniensHas Oz ¥ npoxoAsuias He- /

pes (0,4).
3) HaxonuM Touky repeceyeHus.
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B) 1) CTponm rpaduk dbyrkumm y = x°.

2) CrpouM rpadmk dyHKIME y = —5 — npamas, napauensHas Oz U npoxoasd-
mias uepes (0; 5).

3) Haxommm Touky mepeceuenus. (a)x1,3. 6)=1,6. B)=~1,7).

151. ®ynkuusa y = x° Bospacraer Ha (0; + ). x = 1001>2, >10, >10? = 100, >10°
= 1000=>y(1001) >2°, >10°, >10'2 = 100°, >10'® = 10006.

152. ®dyuxima y = x° BO3pAcTacT Ha MPOMEXYTKE (—o0; + o).

Tak kak x = —11<-10, <=3, T0 (=1 1)<(-3)°, <(~10)*;

pu x = —10°; y(x) = y(-10°) = (-10°)° = —-10%<-1021.

153. A1) =P =1;/0)=0"=0; 2) =2 =8; (3)=3>=27;
SM=-fO)=1-0=1 f(2)- () =8-1=7; f(3) - f(2)=27-8=19;

A1) =A0) <f2) - A1) <3) -A2).

154. m = pV, rae p — nnoTHOCTH, V — 06BEM.
Ecimm x — amvHa pebpa, To V=x’,
CJeNOBATENLHO, M = pX_.

Tak xak npu x = 10 cMm =700 T,

10 700 = p-10%; p = 0,7 (r/cM®).
CrenosareinsHo, m = 0,7x>.

IMocTpoum rpadmk 3toi 3aBHCHMOCTH:

x 011 2 131415
m | 0 (07]56(189]|44,8]87,5

ITo cMmbicy 3agauun x > 0.
Ecmmx=2,Tom=35,6;

ecnux =35, Tom=87,5;

ecmu m = 30, To x~3,5;

eciu m = 100, To x=5,2.

155. a) 1) Ctponm rpadmk GpyHKIMM y = X°.

x -2 | -1 0 1 2
y -8 | -1 0 1 8

2) Crpoum rpadvik ¢pyHkupm y =x + 1 — npsMan.
ToukH nepeceucHus:

X 0 2
y 1 3

x; = 0; x=1,4; x3=1,4

6) 1) Crpoum rpaduk dyHKImH y = X°.
x;=1,6; x,2-0,6; x37-1,2
2) Ctpoum rpaduk dyHkmn y = 2x — npaMasd. ToukH mepeceycHu:

x 0 2
y 0 4
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8) 1) Crponm rpadmk dyrkumm y = x°,
2) CtpouM rpaduk dyHximu y = 2x + 1 — npamas.

x 0 2
y 1 5
Loy, v =—yz+2y—1+y+y2 3yl
1+y y-1 y2__] y2_1
449 1 247 _ (x=T)x+T) _ _ 2x+7

2x+5 4 +14x 45310 (2x+5)-2x(2x+7)  2x(2x-5)
_ (@x=5)2x—T)=(@x+T)2x+5) _

2x(4x1 -25)
_Ax?-14x-10x+35-4x* -10x—14x-35  -48x 24
2x(4x2 _25) ‘ 2x(4x* -25)  4x?-25

157. V144 = 12, 3HauMT, TO4UKa A — MPHHALICKUT rpaduKy GYHKIMH y = Jx.
169 # —13, 3HauuT, TO4ka B — He NpHHAIIEKHUT rpaduxy GyHkUMH y = Jx.
—-100¢ D, = [0; + c0), 3HaumT, Touka C — He NPUHALNEKHUT rpaduKky dyHKmM
. y= \/; ) .
158. a) Lsom (1)4 =L 6) 320 u 3’ =27;
2 2) 2* 167 ’
B) Tak kak ~2<0, To He ABNACTCA apAPMETHHECCKUM KOPHEM.
r) 0,120, Ho 0,1°20,0001.

159. a) 1920 u 19% = 361; 6) 720 u 7° = 343;
6 5 5
B) — 2014[1] =L.=L; I‘)EZOH[Z] =2—=—3—2—;
2 6 64 3 3 3 343
o 120u1%=1; €) 0=0u 0" = 0;

%) 2-320u 2-3)2=22—43+3=T-43;
3) V5 220U (/5 -2)2=5-45 +4=9-4.5.
160.2) #16 = = ¥2* =2, - 6) P33= =

-1, 0 1- Jg__ F—“
L _[81_ 3 3 3_,27_ 3 3

161.2) ¥512==Y2° =2, ~6) Y1331 = Y18 =11

2*
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) Y0 =o0. r)Y—243 ={-3* =3

4 6
422@:3 SR Eij:
5 54 5 729 3 .
162. a) 35 ~1,7; 6) =4 ~1,6; B) ¥=1 =-1;1) Y2125
163.2) 42 ~+1,2; 6) 45 = +1,5; B) ¥8~21,7.

164. ‘\‘/8—1 =3, cnemoBaTeNbHO, Touka E He TIPHHALICKUT rpaduxy;
{81 = 3#-3, ciegoBaTenbHO, TOUKA F He NMpUHAANCKUT rpaduky;
—16¢D, = [0; + ), crenoBaTenbHO, Touka K HE NPHHALIEXUT rpaduky;
{0,0001 =0,1, cneoatesnHo, Touka L NPHHALIEKUT rpaduKy.
165. I8 = 2, 3HAYMT, TOuka A NMPHHARIEKHAT rpaduKy;

Y216 =6, 3naunT, Touka B NpHHALNEXMT rpadUKy;

P71 =3 #—3, 3HauMT, Touka C He NMPUHANJIEKHUT rpaduky;

Y—125 =-3-125 =-5, 3uauur, Touka D npuHATTEKHT rpaduKy. ’
166.2) NT<3B5<¥B;1<3B5<32 1< PB5<2;

6) Y8 <320 <¥27; ¥2* <20 <Y = 2< Y20 <3;

) 1< <46 1< <2 s 1<¥o<2;

) Y16 <¥52<4B1; —42* <¥5? <¥3* = 2< 452 <3.

167. a) n = 3 — HeyeTHOE = BLIPAKCHUE HMCEET CMBICIT;

6) n = 7 — ReYeTHOE => BLIPAKECHUE UMEET CMBICIT;

B) 7 = 4 — YeTHOE = BLIpAKCHUE HE UMEET CMBICIA;

r) n =5 — HeueTHOE = BBIPOKECHUC HMEET CMBICH;

) n =8 — 4YeTHOE => BBIPAXKECHHE HE MMEET CMBICIIA;
€) (=7)>>0 = BLIpaXkeHHE UMEET CMBICH.

168.2) 2432 = -2 =5 =~

6) I-1=-=-

B) =2 481 = —2¥3* =23 =-6.

0)—4 327 = —4.43 =43=-12.
nP2+Y8=2-Y8=35 - =2-2=0.

¢) Y625 - Y—125 = 5* +I5* =5+5=10.

169. a) ¥=31=-331. 6) ¥-17=-N7.
B) 11_2__1\1/5 ) 17, ——6=—‘Z/g.
170.2) ¥=125 =125 =5 =—5. 6) Y0=0.

8) -5 16 = —5{2* =-52=-10.

-3 Y764 =-3.(-Y# )=-3(4)=12.
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171. a) (J10)2 = (10?)? = 10.

& (35 - [s%]3.=5. |

w (-412)' = [—12%]4=12.

r) (22/—_2)5 =2 (2/—_2)5 =2 ‘(—2/5)5 =3 [2%]5 =-322=-64.
172.2) (47)' =[7£]4 =1.

6) (2 —3)7 =(—1/§)7 =[—3$]7 = ,_3.

B) (2:‘/3)4 =2 (i‘/i)4 = 16-[35] =163 =48.

n (-332 )3 =(-3) (3/5)3 = —27[25] =272 =-54.

173. a) PaBeHcTBO BepHO npu a = 0. 6) PasencTo BepHO nipr a < 0.
B) PaBeHCTBO BepHO MpH JIOGOM a.

174.2) 30,5 ~0,75;
6) Y4=16;

B) Y=2~-1,25;

r) Y6~185.

175.2) ¥7~1,9;6) ¥20~2,7;8) Y30~23;r) Y48~-2,2.
176.2) 110 ~2,15;6) ¥-38 ~-3,36;8) {18~ 1,62 ;1) ¥/60~2,78.
177. a) 1) ['padmx dyuxmm y = (x—2)* — napaGo-
1a, Yy KOTOpO¥ BETBH HaIPaBAEHbI BBEPX.

2) HaiineM KoOpAMHATHI BEPLIMHBL: -
b —4

X, mm— = =2, y,=2242+4=0
“TT% 2a O
( +2; 0) — BepunHa napabosibl.

3) x -1 0 1 2

y 9 4 1 0




6) 1) I'paduk pyrKIMH y = —é—xz +5 —mnapa-

Gona, y KOTOpO#t BETBM HallpaB/IEHB! BHU3. 7|
2) HaifzeM KOOpOWHATHI BEpPIIWHLI Tapabosbi: y=_% X +5
.x,,=—5b—=~97=0;y.=5; -3f-
a .- [ i
2 LS .-
(0; 5) — BepmMHa MapaGoJbL. 270 2y x
| x 2 3 1-2[0
1
3 | ¢ 3 5
Y 2
B) 1) Tpadwk dyukimm y = 2x* + 5x — napaGona, y ko- YA
TOPO#i BETBY HaINpaBJICHbI BBEPX. 17
2) HaiineM xoopauHaThl BEPUIHHLI [TapaboIbL: '
b 5 5 i
=——=———=—-=-1,25; =
T T% T 22 4 | e
2 i
’ 4 4 E 01 %
_2:25 55 25 3 1 '
=2 - T3 o\
16 4 8 8 13
3) x| 0} 1 {-1]-25
y10]17(13|0
178. a) Petunv ypaBHeHue X +3x-10=0;
D =3*-4.1.(-10) = 49;
~3++/49 —3-J49
Ym————=2 UM Xy = ————— =5
2 2
X+ 3x-10 = (x=2)(x + 5);
x 8 14 . x(x+5)—8(.\——2)—14_0
x=2 x+5 (x=2(x+5" (x—=2)x+5) ’
(x=2)(x + 5)20; x* + 5x—8x + 16-14=0; ¥’~3x +2=0; D=3"—42.1=9-8 = I;

341

x = =2 WM X, =2—;-1 =1.Hox#2, 3ﬁaqm‘ x=1

6) Pemnv ypasHenwe 2)° + 11y-21=0; D = 117-4-2.(=21) = 289;
~11+V289 3 ~11-289

4 p )2 4

2%+ 11y=21= 2[y —%) @+ T =23y +7);

h= =7
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y 1 17
+ + =
2y—-3 y+7 Qy=3)Hy+7
yy+D+Q2y-3)+17
Qy=-3)y+T7)
V+Ty+2-3+17=0;)" + 9+ 14=0;
D=9°-4.14 = 81-56 = 25;

=0; (2-3)(y + 7)=0;

yl=M§_=_2 unm y2=:’_i2_5.=_7
2 2

Ho y#-7, 3Hayur y = 2.

179. 1) - a-—35 _]230-—631= ' a->5 _
a*—5a+25 a+5 a*—5a+25
12a-61 _(a—5Ka+5)—(12a—-61) _

(a+5)(a* - 5a+25) (a+5)a® —5a+25)

_ a*—-25—12a+61 _  a*—12a+36 _

(@a+50a®=5a+25) (a+5)a*—5a+25)
_ (a—6)? : _(a—6)1
(@a+5)a®-5a+25) a*+5°
2 (a—6)? . 3a-18
(a+5)a® —5a+25) 2a*~10a+50
(a—6)’ .__3(a—6)

(a+5)(a® =5a+25) 2(a® —5a +25) B
(@a=6)*-2(a’-5a+25) _ 2a—6) _2a-—12

T (@+5)(a —5a+25) 3(a—-6) 3a+5) 3atis

JIna Tex, KTo XOoueT 3HaTh GoNbile.

180.2) x=3,y=-2.

6)x=-2,y=-3.

181. a) 6)

YA

YA

[y U sy

=y
o
A




B) r)
YA
4
y=—=2
0 X -
N
X
________ 2 T
182.2) y=3F8_ 10 L 1soay-
x=2 -2
x-8 11
6) y=—— = = x=-3,y=—I
) x+3 x+3 ’
183.a)m>0,n<0 6)m<0,n>0
b7 { ] Ay
. |
! I
! i
! I
' > e ] n__
0/;01 X ! L
1 i
—t__ Lo :/0 .
n r mi X
. |
: ]
|
1 !
74 E
184, y=22"2_ 4 3 i
x—-2 x-2 |
|
OyrKima Gonkle HysT Ha [—oo; %)U(Z; +©), 3 i
2 T
e —:2 !
MEHbIUE HyNs Ha (3 ) W paBHa HYJIO TpH \ 2!
2 3 12 -
x—g. 0 i x
|
|
185. 1,3, 4.
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186. y=» 2x+5
x=3

(k=2)(n-3)=11

k-2=1 k=3
n-3=11 n=14

~
k-2=11 k=13
n-3=1 n=4

187, y= =7

n(k—8)=-7

n=1=I1 n=+%l1
k-8=%7 k=8F17

&
n=%7 n=%7
k-8=¥I k=8F1

4x
x+2

188. =x-3

OmBer: x=~-1ux=6. -

189. y(x)=—£—

x-2|
aAx=0ux=4;
0)x=1ux=3;
B) J.

s hk=8n-7 nkel

;2n+5)y=kn-3), nkeN

Ortser: (14; 3) u (4; 13).

Otger: (1; 1), (-1; 15), (7; 7), (-7; 9).

H pZ Y
i
1
!
! y=x=3
___________ I A S 4
(
1
! . 4x
! H x+2
1
21 -1 L
HE V .6 X
] ]
] ]
] [}
Y
|
[\ =6
6 1
] 1 ]
] 1 1
] 1 :
s/ 14 y=3
A
|x-2| R
| ] [} [}
I 1 1 1
1 i 1 1 —
o] 1 2: 3 4 X
-2 )
T
|

41



1 3
190.2) 83 =82 =364;32=3; 5L L __1 _J1.
3 Y53 Y125 125
54
1 !
02%9=0,22=0,2; 708 =74 = L _ 4L
47 7
=5 6
6)x4_Q/F;y4—y4=4y‘5=4ls,a'2=05=sa6,
y
= LI
b_08=b5=5b_4=5L m3=md=3Ynmd
b’

1 3 '
B) 50 =5Ya; ax’ =a¥ls® ; —b“5= bz——Jb- (2b)% =

=Y=-»;
-2 2
4a 3 +ax? =43Yq? +a3/x—2.
1
191. a) /1,3 =1,32.

1
192.2) 277 =327 =337 =3
j .
6) 25 _—l.

B) 0,165 =40,16> = 0,064 .

-3
r) 0,647 = 0,647 =/0,6477 =

yz—\/_ \/— a+b (a-i—b)J ;

—

_3
4

=e—=X

1
T

x4

1
x) Ya? —p? =(a2—b2)5.
2
) Yx—pP =(x=y).
o112
w) Y4ab? =(4ab2)5 = 45455 .

> o125 6l

0.64 (08 4) 64 64




1
¢) —643 =—4

=—4
Ll 36
%) 6-83=623=—=3
970,04 2=7022=7—=35
1 L1342 s T R UL T B |
193.2) c2¢3 =c? 3=¢c 6 =%, 6) b 3b2=hH32=p 6 =p°
21 2l 4 s B 11
B) ala=a® 6=a 6 =gf rydd2=d 2=d2=d?
13 13 i3
o) x2:x2=x2 2=x2 =x7",
5 01 31 s 3
€) y6:yI=y6 3=y 6 =p6=y2
1 1 2+5 1 1 1, —12 ©3
X) z3:z 2=2z10 =310 )y mdiimt=md3 =m 3=m"3
1 4
o 133 11 1 EAD) 34 2
) [bz] =523 =6 K) [az] =q2% =g3
1
-1}3 -11 -1 -2 =32 _2
H)[CZ] =cti=ef M) (') "=p % =p7

34 34 3 i
6) (x4)5 - x5 = x 45 316 = x5 . 416 — 406 (16 _ (06416 _ 22
153 _63 9 1w 9 1
B) a(a ) =a-a *=a-a V=4 —ql" =qa!0,
Cog-d s o83 23 3 3 3.3
D@® 4(as)y ¥ =a%.a2=q5.4a"=a55=d"=1

2 _1 )
195.2) 105.10 2.10%' =10%*.107%%.10%! =10%405+01 =10° =1.

1,2 _1 15 12 05 245-1 -
6) 43:23.8°=(2%)3.23.(2") °=23.23.23=2 3 =2"=4

04 1 X
B) 3:9%4.33=3.(32)" 35 =3.308.302 = 3l¥0s02 32 g

) 873160 Y3 = (23)'% -(24)% .(22)5 EPRIPEIP PP iy
196. a) x° = »*2 =(x3)2;x4° — 202 o xzo)z;xm _ x%z _ (x%)z — (xn,s)z;

2 2
2 53 (s 3, (3

—14_ _-72 -7 -

x"T=x —(x );xsfx2 —[xz x7i=x 2 =|x 2| ;



1
2 3232 1,11
197 a)ﬁ—iﬂ 32+2(32 +)= 3543
32 3“
e
6) 10 r=— 10l - ]0i - llO )
10-102 102(102 —y) 1021 102 -
1 1 L Y
B 2 () —O7_ (7 2N 44
x4 2 x4 y? x4 y2
1 1
2 _ 2 2
r) b -5 f 5 b 5 1

(b3 -52  (p1_ )(b2+5) b2'+5

1 1
242 2 zi 52 z 22
) c+2c2qg +d=(c )? +2cd,+(d ) - (c +d)

_ ;1
¢-d 2’ g7’ @ —@ly
11 Lo
= (2442 c2 442
i I =

1 1l 1 1 1
(€ —d2)c? 447) 2 _ 4

1 1 1
o mEtn__ (m Py (M) + (3
2 1 27773 L1 272 1 27
m3 —m3n3 4 3 m3 —m3n3 4 p3 m3 —m3p3 4 3

] ; 6) u4+v4=4-
v—



1 1 1 Y
(a+b)2+(a b)2 —s- ((a+b)2+(a—b)2) Y
’ (a+b)—(a—b) ’

199.
(a -i-b)2 (a— b)2

2
1
(b=—4§a- Ha>0= a-b>0=> ((a—b)2) =a-b)

2a+2(a2—b2)% =4b; (az—bz)IE =2%-a; d-b'=4b—4dab+ad

(5b—4a)b=0; b_4—5“

1 1
200.a) y = -—+g+— = x# 0; u 6 + x20; x=—6;

D(y) = (—o0;-6)A~6; 0)/(0; + ).

6)y=J§-Jx—4; {izo’ { 20 D)= [4: + ).

—-4>0; >4

B)y= -1+L‘- ; x20; LI x#—1; D(y) = (~0;= 1 ) A=1; 0} A0; ).
- X

201. y = 10x; D(f) = [0; 7]; £(0) = 0, A7) = 70; E(f) = [0; 70].
202. BuruvcinM BHICOTY Tpeyromsunka ABC:

=J25-9=\16=4 (no Teopeme ITudaropa). B

h_4 6
Takkak X = -2 t10iy=—x =15x 5/ % \s
y AC 6 y 4 . :
Hrax, y =(x) = 1,5x; D(f) = [0; 4]; E(f) = [0; 6].
203. 1) Haitnem Touxy nepeceuenus ¢ Oy:
1 .

i1 =1=(@0;1)
2) HaitneM Touky nepecedeHus ¢ Ox:

x=0=>y=

1
T 0 — Her pemeHH}t = HeT To4eK nepecedeHnd ¢ Ox.

3) I'paduk ¢pyHkumK pacronoxet B I u Il koopAMHATHBIX YETBEPTAX.
204. CxopocTh kaTepa Ha yTH oT 4 10 B (BHH3 110 TeUEHHIO) paBHa
16 + 4 =20 (km/4), Ha 0GpaTHOM ITyTH (BBEpPX
o 're'-lenmo) €ro CKOpOCTE COCTaBJACT
16—4 = 12 (xm/4). Pacctosinue ot 4 10 B ka-
Tep npo#ner 3a 60:20 = 3 (1), paccTosHNeE OT 604 —-
B 1o A —3a 60:12 = 5 (u). ITomym:

201, t€[0; 3),
=160, re3; 5), 10

120-12t, 1 €[5; 10). ol g

7y

ofoe

-~y



Ha otpe3ske [0;3] /(r) pacrer (xaTep ynansiercs ot A), Ha [3; 5] /(r) He n3aMmeHseTcs
(xarep Ha cTosHKe), Ha [5; 10] /(f) yOuBaeT (kaTep Bo3Bpamaercs B A).

205.

2x+11 11

206. a) ITpu y = 0: =0;2x+11=0; 2x——-llx——-?.

6)I[Ipuy=0= = 0; Hyne#t GYHKIMA HET.

8-0,5x
2._
) [lpny=0= -3—"—42 =0;3x%-12=0; 3% = 12: P = 4; x, = =2, x, = 2.

Jx)> f(x,) N

8(x) > g(x;)

Slx) +g0x1) > flxg) + glxz) = 0(x) > 9(x;) .

208. TIycts f(x) = a MMeeT Ba pa3NMIHBIX KOPHA X; U X3, TOTA2 MOXHO CYHTATb,
YTO X) > X;. Tak kak y = f(x) — Bo3pacraromas ¢yHkums, To a = f(x)) > f(x,) = a,

. 4ero He MokeT ObITh. Y3 mpoTHBOpeuns crenyer, uto ypasHeHue f(x) = a umeer
OIIMH KOPEHb.

209.2) Vx+x* =18
x20=>y= Jx u y = x* — Bo3pacTaloImHue (JYHKIHH, TOTAA MO YIIPAKHEHUIO

207. Iyctb X, > x, =

207 y= Jx +xt — BO3pacTaomas GpYHKIUHMS U 1o yrpaxHeHuto 208 ypasueHue

Jx +x* =18 uMeeT eaMHCTBCHHDIH KOpPEHb X = 4.

6) aHaNOTHYHO TYHKTY a) UMeeM x = 1.

210. dynkumsa y = x: D(y) = (—o0; + 00); x*20 171 BeeX x€(—o0; ) = y = x>
(GYHKUMS HE COXpaHAET 3HaK. |

Dyaxuus y = x* + 5 D(y) = (—o0; + 0); x> + 5>0 1% Beex xe(~—o0; 0) S y=x"+5
(QYHKIMS He COXpaHsET 3HaK.

Oynkums y = 2x + 5: D(y) = (—0; + ©); 2x + 5>0 npu

5 5
x> M 2x + 5<0 npu x< ) = QyHKUMS HE COXpaHseT 3Hak Ha D(y).

Dyukims ) = x*: D(y) = (~o0; + ); y20 nipyt x20 u y<O 1pu x<0 = q)yHKum HE
COXpaHACT 3n1ak 11a D(y).

Dynkups y = —x= (1) = (=0; + 0); y<O0 1A BeeX X € (—o0; o) => GyHKLMS He Co-
XpaHAeT 3HaK. ’
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Dyniums y = —x*—4: D(y) = (—o0; + 0); y<0 1% BeeX x&(—o0; 00) => dyHKIms co-
' XpaHS€T 3HaK.

DOyHkiMA y = Jx: D(y) = [0; + o0); y 2 0 ang Beex x 2 0 = ¢yHKUMA HE cOXpa-

HAET 3HaK.

DyHkIMs y = NIRRT D(y) = [0; + ); y > 0 ans-Bcex x > 0 = dyHKUMSI coXpa-

HSET 3HaK. :

Gymama y = x* + x* + 6: D(y) = (—o0; + 00); >0 1% BeeX x&(—0; 00) => PyHKIpA

COXpaHS€eT 3HaK, - -

211. Hzobpaxennas Ha pHcyHke (YHKUMS HMeEeT 00NacTb ONpeRcicHAS

D = (—w; 1]. U3 paHHBIX QyHKUMA TONLKO Y = Ji=x ompeneneHa Ha 3ToH

o6nactu (D(Vx—1)=[1; + w); D(Jx+1)=[=1; + 00)).

212. Oymams y = 2| nprHIMAaET HyNeBoe 3HAYCHHE B CAMHCTBEHHOM TOUKe x = 2.

CrenosarenpHo, cif cooTBeTCTRYET rpaduk, H300pakeHHBIN Ha pHcyHKe 41,6.

Vi

213.

-----

=¥

6
1) ®ynxums He onpencieHa TOILKO B Todke x = 0: mpu x > 0 uMeeM y = — , Hph
. x -

6 .
x <0 nveem y = —— . QYHKILHS CHMMETPUYHA OTHOCHTENLHO ocH Oy.
x

2) CoctaBmM TaGHIYy 3HaUeHUH QyHKLMM:

x|-6|-5|-3|-=2|-1]1]2{3]5]|6
6 L6
¢ y|1 3 2136|6312 3 1
3) IToctpoum rpadmk.

4) ®yukims Bo3pactacT Ha MHTepBane (—owo; (), youiBaeT Ha unTepsaie (0; + «),
MHOXECTBO €€ 3Ha4eHuU — (0; + o).

214. a) %x’+ %x—2=0;x2+4x—12=0;

D =4*-4-1-(-12) = 64;
=,—4+8=2,x2= -42—8 -6

Xy
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0) l X -l—x—l =0; 6x*—4x-3 =0;
2 3 4

D = (~4)—4-6.(=3) = 88;
_ 2+ V22 _ 2~ J2—2
= y X2 = .
6 6
B) =x> + 4x—2% =0; 4x*-16x + 11 =0;

X1

D=(-16)-4-4-11 = 80;

_4+5 4-5
X]"——,XZ———'—.
2 - 2
1) 0,4x%x + 0,2 = 0; 2x*=5x + 1 = 0;

D=(=-5)-4-21=17;x,=

2

54417 _5-417
P VR
215. a) Hanpumep, (x-2) (x +7) =x* + Tx - 2x — 14 = x* + 5x — 14.
6) HanpuMmep,
(r=3-V2)x=3+V2)=2-CB =2 -3+ 2+ 3-V2)3+2)=
=x3x+ 2 x=3x=/2 x + 9-2 = x*—6x + 7.
216. Tax kak x = 0 — KOpeHb TpexuneHa 2px’—2x—2p-3, 10 -2p-3 = 0 =
3

P==3.

3 3 3
Tpu p = =7 Hmeem: 2(—5 )x2—2\7—2(—5 }-3 = =3x"-2x = —x(3x + 2), MO3TOMY

2
BTOPOI KOPEHB TPEXUsICHA PaBEH X = — 3

217.a) 2x2— 10x + 3 = 0;
D=(-10*-4-23=76>0:;
b -10 c

no TeopeMe Buera, x; + x; = ——= e =5,xx;= —=
a .

Y
[SFEM™)

6) %xz +Tx=2 = 0: x* + 21x-6 = 0

D =217-4.1.(=6) = 465>0;

no TeopeMe Buera. x) + x; = =21, x\x, = —6.
B) 0,5x> + 6x + 1 =0; D = 6°~4-0,5-1 = 34>0;
o TeopeMme Buera, x; +x, = —12, x;x, = 2.

1, 1 1
r-—x"+ -x+ = =0;
)2 3 2

D= (1 2—4.(_1) 1 :lg>0; no reopeme Buera, x) + x; = z,x1x2=—l.
3 2°\2 9 3

218. (x—p)x—q)=x'—(p+ q)x + pq.
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{a=1
oa-f=4 a-f=4 =4 =4
219. P = P & P o P

=3 oa+2Jap+p=9 a+B=5 a=4

p=1
Otger: ao=1, p=4 umn a=4, p=1.
220. Brigennm KBanpaT ABy4WIEHa:
) 2¢-3x +7=2(=2x+ 1)=
2 2

6) ~3x% + dx—1 =—3(x2—§x+%) —a2x 2+ 2-24 0=

=3=2y- Lty 3= 2ys L
3((x 3).9) 3(x 3)+3.

2 a_ar2 3 a2 3 9 9 _ 32 9 .

B) Sx“-3x = 5(x gx) 5(x"2x E‘Lm‘l_(ﬁ) S5(x: " ) T00 )
_ 32 9

G 10 ) 20
r) —4x7 + 8x = ~4(x*2x) = —4(x*-2:x-1 + 1-1) = ~4((x~-1)>~1) = —4(x—1)* + 4.
221. a) Brutesum kBanpar asy4iena:
—x? + 20x—103 = —(x* = 20x + 103) = —(x*— 2-x-10 + 100 — 100 + 103) =
=—((x— 10’ +3)<0.
6) BeizennM kBajpar ABywieHa:
x*~16x + 65 = x*-2-x-8 + 64—64 + 65 = (x-8)* + 1>0.

4 5
222. 2) BougenuM keanpar aByunena: 3x’—4x + 5 = 3(x2—-3-x + 3 )=

=3(x2~2xz+i—i+§)=3((x~3)z+ -l—1)=3(x—-%)2+ n = Hau6OoMBIIErO
39 9 3 3 9 3 3

2 2
SHAYCHWA HET, HAUMCHLUICC 3 —5 opu x = 5 .

0) Brigennm xBaapart AByuneHa:

=3x7 + 12x = —(x*—4x) = 3(x*2.x2 + 4—4) = -3((x~2)-4) = 3(x-2)* + 12 >
HaUMEHLUIETO 3HAYCHHA HeT; Hanboueinee 12, [Ipu x-=2

223. Tax kak no ycnosmuio, a + b = 40 1o a = 40-b, Toraa Ux NPoN3BEICHUE PaB-
HO ab = b(40—b) = —b + 40b = —(b>—40b + 400-400) = —(b—20) + 400.
Hanbonblnee 3HaYeHHE ITOTO BRIPAXKEHUS AOCTHTAETCA TpH b = 20; TorAa u
a =40-b =40-20 = 20.

224. a) 0,8x?—19,8x—5 = 0. Haiinem kopuu: D = 392,04-4.-0,8-(-5) = 408,04;

x=25umx = —% ; 0,8x%-19,8x—5 = % x+ %)(x—ZS) =x+1) (%x—S).
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2 oo

6)35—3 x+ =x"=0.
3 3
3144 31_4
Haitnem kophu: D—@—435 —2——&; L i wmx= ——3
9 39 22 2 2.2
1 2 2 3 7
35-3—x+ =x*= = (x-=)(x—=).
3FT 3N T3 ey)
B)x2+x\/5—2=0.
Haiinem kopun: D =2—4-1-(=2) = 10; x = #1_(1 WK X = ﬁ.z___‘/l._o_
P +xV2-2=(x- _‘/1_02_‘/5 Yx— _‘/ﬁ;ﬁ ).
r)xX=x6 +1=0.
Haitnem xopuu: D = 6—4-1-1=2; x= Y2 7V< 6+‘/_ ummx=Y2_Y% V6 - ‘/_
26 +1=(x—‘/_ ‘/_)(x f*‘/_
225. mx? + (i~ 3)x — 3 0
D=(m=-3)’+4.3-m=(m+3)?
3-mx(m+3) 3 _
X = —————=>x == ux,=-1.
' 2m m
Omser:—1ul;—lu3; -1 u-3; -l u-1.
226. (n~3)X’+(n+ Dx+9-2n
n-321 nxz4
& S>n=4
9-2n21 n<4
Orser: x* + 5x + 1.
227.a) ) m*+ 6m+8=0;
—6418=4;m= 32 =y = ‘62‘2 =

m*+6m+ 8 =(m+2)(m+4).
2m* -8 _  2AmP-4)  2m-2)(m+2) 2Am-2)
m+6m+8 (m+2(m+d) (m+2m+d) m+d
6) 1) 2m*~5m+2=0;
5+3 -3

5
=(-5422=9;m = e =2,m= ="

2m*=5m+2 = 2(m—2)(m—% Y =(m-2)2m-1);

2m* -5m+2 - (m=-2)2m-1)  (m- 2)(2m—l) 2m— l'
mn-2n-3m+6 n(m-2)-3(m- 2) (m-2)n-3) n-3

2)
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228.2) 1) 4x’-3x~1 =0,

D= (=3)—4-4(=1)=25; x, = 3=5_1

3+5
=], 0= —"—=—
- 8 8 4

4x*=3x~1 = 4(x—1)(x + % )= (x—1)(4x + 1);

x+4  37x-12 _x+4  37x-12
x—1 4x*-3x-1 x-1 (x=D(4x+])
_xHH@x+D-(37x-12) _4x> +16x+x+4-37x+12 _
(x=D(@x+1) (x—T)(4x+1)
=4(x2—5x+4)
(x=D(4x+1)
3) 4x*20x + 16 =0; x>~5x + 4 = 0;

D=(~5414=9;x,= % =4,x,= 52;3 =1;

2)

4x*-20x + 16 = 4(x—4)(x-1);

2 4" =5x+4) _ 4G =dH(x-1) 4x-4)
(x=-Dx+1)  (x=D@dx+1) 4x+1

6) DxX*+3x+2=0;

D=3-412=1;x =

-3+1 -l xy= -3-1 -2
2

43 +2=(x+ )(x+2);

—_—— T = (x—l)(-———]——+ 1 ) =
X+2 x“+3x+2  x+2 (x+1)(x+2) (x+2) (x+1)x+2)
x+I+l (-Dx+2) x-1
(x+l)(x+2)_(x+1)(x+2)_x+l
B) 1) x*-3x—4 =0;
3+5

D=(-3)"—4-1(4)=25; x, = = =4,x,= ? =-1

= (-1

X*=3x—4 = (x—4)(x + 1);

2 27-7 x4+l . 2x*-7 _x+l 2x2‘—7—(x'+1)(x+1)=
x*-3x-4 x-4 (x+D)(x-4) x-4 (x—4)x+1)

_2x =7 +2x+ ) 2P -T7-x?-2x-1_ x*-2x-8

T =+ =+ (x-d)(x+])

3) x*-2x-8 = 0;

D= (DB =360 = 8 24 = 28—

*-2x-8 = (x—4)(x +2);
X1 -2x-8 (x-4)x+2) _x+2
T = x ) (=) x+l




1) 1) 3x’-5x + 2 =0;

D=(-5-432=1;x,= % =1,x=21

3x5x+2= 3(x—l)(x——§- )= (x=1))(3x-2);

2) 2+x—x? L 0x o 24x-x L 10x 24 x—x? +10x(x-1)
2-5x+3x2 3x-2 (x-D(3x-2) 3x-2 (x-1D(3Bx-2)

C2+x=x" +10x(x=1) 2+x-x’+10x"—10x _ 9x*-9x+2 |
(x-1)(3x-2) x=-13x-2) (x-H3x-2)’
3) 9x’9x +2=0;
D=(-9-492=9;x,=2*3_2 , -5-3_1.
18 3 18 3
9x-9x ¥ 2= 9(x—§ Y- %) = (3x-2)3x-1);

9x*~9x+2  (3x-2)(3x-1) 3x-1
(x=DBx=2) (x=DB3x-2) x-1

229.a)x=5;y=-—7=>a~52=—7;25a=—-7;a=—%.
6)x=-3;y=9=a(-v3)=93a=9;a=3.

1 1 1, 1 1 1 1-4
B)x=——;y=-— Sa(--)=--;—a=——;a=-——— =-2
J¥=mgiy=og Palgy=-giga=—gia=-0

r)x=100; y =10 => a-100* = 10; 10000a = 10; a = At 1 0,001.

10000 1000

230. 1) I'padux dyuxmn y = —0,25x> —

mapabona, y KoTopo# BETBH HalpaBJICHEI 64 21 f" 12

BHU3 (T.K. k02 dHIIHEHT NpH x° OTpHLLa- >

TEJILHBIN).

2) HaiineM xoOpAMHATEI BEPIHUHBIL: 4
b 0

N EER AL

y=-0,25x

3) x| 2{=2] 3 -3 1 -1 |-6
y |-1]-1{-2,25]-225|-0,25 | -0,25 {-9

4) HanGosisiuee 3naycHue pasro 0, HaMMeHbLIEE 3HaYeHHE paBHO }(—6) =-—9.
231. a) Ipu a>0 umeem: y = ax” > 0 = E(y) = [0; + «o);

6) ipu a < 0 umeeM: y = ax? < 0 = E(y) = (~0; 0].

232. y=ax’; y =ax.

Hajizem Touky nepecederms: ax’ = ax; ax’—ax = 0; ax(x—1) = 0; x = 0 wm x~1 = 0;
x = 1. TTpu x = 0 mosmyuum Touxy nepeceuenus (0; 0), mpu x = | nomyawm (1; a).
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233. Iepeneca napaﬁony y=Tx? BBEPX Ha 5 €TMHMLL, NOAYIHM HOBY10 napaﬁony
— rpadux dyakmay y = 7x* + 5.

Iepenecs ee BneBo Ha 8 eaumuu, noxyanMm mapabomy — rpadux dynxumu
y=Tx+8P*+5.

Urax, y = 7(x + 8)* + 5.

234. a) I'padmic dpynkmm y = —x° nomyuaercs u3 rpaduka dyHKIMM y = x° Bep-
THKaJIHBIM OTPOKEHHEM OTHOCHTENBHO ocH Ox.

Tpadux dynxmm y = (x—3)° nomyuaercs u3 rpaduka dymimm y =x* npu crpire
Ha 3 eIUHULb] BIIPABO. )

I'paduk yskuan y = x° + 4 nomydaercs n3 rpaduka GYHKIWH y = x° [IPHK CABATE
BBEPX Ha 4 CIAWHHULIBL

6) 'padux Ppynxmm y = -Jx nostyyaercs U3 rpaduxa ¢yHKIMH y = Jx npu
OTpaXkeHHH OTHOCHTENLHO OcH OX.

T'padux gynximn y = vx+ 5. nomywaerca u3 rpaduxa GpyHKuuH y = Jx npu
CHBUTE Ha 5 €IUHHIL BIEBO,

‘Tpadux Qyskunn y = Jx-1 momyyaercsi U3 rpaduxa (bychmm y = Jx npu
clBrre Ha | eQUHMIYY BHH3.
235,

1) Ctpoum rpadvk dyHxumm
, x>0
y=h= {

-x, x<0
2) I'padpuk dpynxumuun
= |x-4| nomyyaerca w3
MOCTPOEHHOTO rpaduka
MpH cHBUTE Ha 4 €IMHUIBI
BIIpago.
3) Ipacprc pyrrcum
= x—4}-3 mosnywaercs u3
rpadvka yrKumu y = 4|
TIPY CABHTE Ha 3 €IMHULIBI BHM3,
236. '
a) 6)

y=H

ya ya

= |x* — 2x|

=y

y=x"-2}x|
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237.

a) 6)
b7} yh
y=xpx|
0 4 0 X

»
Y==13
I+

238. Tpadmik GyHKIMH y = x*—6x + ¢ ecTh napaGona, y KOTOpo# BETBH HanpaB-
JIEHBI BBEPX.
Koopavuarth! BepivHeL: x, = —zi 6= 3,y =9-18+c=c-9.
a 2

I'padyk pyHKIMM pacrioNaraeTcs BhILIEC JaHHON TOPH3OHTANLHOMN NPAMOH, €CIH
BbIIIE Hee OYACT pacrionoXkeHa BepuIHHa NapaGobl.
a) ['paduk pactionaraeTcs BhIME NPAMOH y = 4 npu ¢=9>4, T.¢. pkt c>13.
6) I'paduk pacnonaraercs Bhilue NpAMoii y = —1 npn ¢c—9>-1 T.e. nipu c>8.
239. BoruciiM KOOpIHHATH BEPLIMHLI TTapaGoTsl;

b B B2 2

xaf__ g ———+C= =C——.

2" TS 2

Yrobb! BepiMHa oOxasanack B ToHKE (6; —12), nonoxkmm:

2 2
—2=6, b=-12;c_ % __j5,c=5 _p,
2 4 4

Tak kak b=-12, ¢ = 144

o12=36-12=24-
4
240. ITpsMas SB:SCTCS OCHIO CHMMETPUH [apaboibl, KOT1a Ha 3T IpsAMOoii Je-
JHUT BepIUWHA Napaboibl.
16

8 ~ .8
Xy = — = —; JIOOKHO ObITb — =4, T.€. a=2.
2a a a

4ly=a’+ciy=0=>a+c=0;ax* = —c; x* = N YpaBHEHHE UMeEET
a
pELIEHUs TPy
1) a>0, ¢<0 2) a<0, c20 3)a=0,c=0.
242. Tax kak rpadmx npoxoaut uepes M(1; 2), nmeem: 2 =g + b—18.
Tax xak on nipoxoaut yepes N(2; 10), umeem: 10 = 4a +2b-18.
H3 nepBoro ypaBHeHHs TIOTy4nM a = 20-b;
u3 Broporo noxyyum 10 = 4(20-b) + 26—18; 28 = 80—4b + 2b; b = 40—14 = 26,
oTkyna a = 20-26 =—6. .
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243, a) 1) Tpaduxom dynkimm y = x* + 2x—15
ABNAETCA Mapabona, y KOTopoit BETBU HarpaBJie-
HbI BBEPX (T.K. K03(duument npu x* nonoxwu-
TENbHBIN).

2) HaitneM KoOpauHaTh! BEPUIMHEL

xl=~_————_—_l H]

2a 2-1
¥o= (1) +2:(=1)-15=-16;"
(-1; -16).

) | x|-3|-2|-1|0]1]2

6) 1) I'padukom dyuxumu y = 0,5x°-3x + 4
ABnseTcs nmapaboa, y KOTopoil BETBH Hampas-
NeHBI BBEPX (T.K. KodddHUMEHT mpu x° nono-
JKHUTENBHBII). -
2) HattneM koOpaAWHATLI BEPUIMHBL

__b -3
Xg=m—m—— =3,
2a 2-0,5
1 1
=-.9-94+4=——;
Y 5 2
1
3, ——).
( 2)

(=)

|
]
P e e

~

xR PO

[ Y S,

o S
Ld

Hx]1]o]1[2]3]4a]s

y |7=1 41500 |-—=]0 |15

) 1) Mpadmkom dynkiun y = 4-0,5x> asng-
eTcs napabona,y KOTOpo# BEeTBH HanpaBJcHB!
BHM3 (T.K. ko3ddummenT mpu x> oTpunaTENDL-
HBbI).

2) Haitnem xoopanHaTh! BEPIIMHbL

=t 0 _,.
22 20,5
Ye=0+4=4;

(0; 4) — KOOpPAVHATHI BEPUIMHLL.

3) x| 0 1| ~-1]12 -2
4 135(35] 2|2

S EPS EN

9
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r) 1) T'paduxom dynximu y = 6x—2x” aBasetcs na-
pabona, ¥y KOTOpO¥ BETBM Halpas:IeHBl BHH3 (T.K.
K03 ULHEEHT TpH X? OTpHLATENLHBII).

2) HalizeM KOOpAMHATHI BEPLINHbL:

XB=——b——:— 6 =15
2a 2-(-2)
2
ya=6‘1—2'(2) =4,5-'~
2 2
(1,5: 4,5).

D [xJt[2]0]3]-1]=2
y |4 ]4]0]0]-8|20

1) y=2x=-T)x + 1)=2~Tx + -7 =

= 2x*-5x-17.

1) I'paduxom dynkumm y = (2x=7)(x + 1) sB-
nseTca napabona, y KOTOpoi BETBU Hampaslie-
HbI BBEPX (T.K. KO QHIMEHT NPH x° TOTOKH-
TEJBHEINA).

2) HaitneM xoopanHaThl BEPIIVHBI

-1

y=2x-Tx+1)

\B.—____b_z___s =1,25

2a 22 ‘

5, .5 1 -7
y.,=2<;)2—52—7=—10§;

-10

1 1
1—;-10-).
(4 8)
3) X 1 0o [ 1] 2=

y [-10]l 7] o[9[
)y = 2-x)(x + 6) = 2x—x* + 12—6x = §7
=—x'—dx + 12. _-le

1) 'padukom dyukuuu y = (2-x)(x + 6) 8- 15
nseTcs napabosa, y KOTOpO# BETBH Hamnpas-
NeHsI BHU3 (T.K. KOO @ULMEHT TIPH x* OTpH-
HaTeNbHbIH).
2) Ha#ineM KOOpAHHATBI BEPUIHHLL

b -4
Xg = ———=— =-2;

2a 2-(-D
Yo = ~(=2)=4-(=2) + 12 = 16; (~2; 16).

4;__—L

12
y=@2-x)x+6)

[ G

3) | x|-1}1-370|4]2]|=2

PP TP

-———————_I —— -
r

e

ylistis|r2|12]0 16
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244, a) I'paduxom ¢yHKUMM siBASETCA Mapabora, y KOTOPO# BETBH HAIPaBJICHbI
Beepx. HalizeM xoopauHaThl BEPIIMHEL:
_ 05 1 1

2.3 2.2.3 127
Attt 11 1-243 1

Vo= o b= —= ==
144 2712716 48 2416 48 24

Xg

1
Tak kak =—,E =[—; + ).
»= o) [24 )

6) I'padrkom GyHKLME ABAsSETCS Napaboia, Y KOTOpoi BETBH HAlTpaBJICHbI BBEpX.
HaiinieM KOOpAVHATE! BEPILIMHLI:

X5 = —1:‘3 =-0,3;y,=2:0,09 + 1,2:(-0,3) +2=0,18-0,36 +2=2,18-0,36 = 1,82

CrnenosarensHo, E(y) =[1,82; + ).

B) 'padmikom QyHRUMM gBiserTcs mapaGona, y xompoﬁ BETBU HampaBIICHBI BHUS.
HaiineM koopavHaTh! Bcpmvmu

X= 54—l=4 y,——— 16+44-55=—-8+ 16-5,5=8-5,5=2.5.

CnepoBarenbHo, E(y) = (—x; 2,5].

r) I'padmkoM dyHKLMH sBNLETCS TTapabona, Y KOTOPO# BETBM HaNpaBIeHEI BHU3.
Halinem xoopauHaTh! BEpUIMHBL

2 1
Xp= ——— =~—
2-3 3
pe=—3dsp L 1,2 14 -1+2-14 13,1
9 3 3 3 3 3 3 3 3
1

CnenosarensHo, E(y) = (—o; -43 |

245. I'paduk 3aBHCHMOCTH BBICOTRI OT BpeMeHH — niapabouia, y koTOpoii BETBH
HanpasJIeHbI BHU3.

24 _12 _120 2 _( o.

249 49 49

Makcumansnas BBICOTQ, HA KOTOPYIO MOJAHSICA MAY, — 3TO OpAWHATA BCPIIVHBI

Halinem KOOpAMHATE! €€ BEPIIMHEL: 1, =

2
hih=24129 4. lzo) _24:120 49 1202 -
49 49 49 10-49
- 24~120_120‘12_24-120—12-120_ 12-120 1440 _ 9_12 (M)
49 49 49 49 49 49

3aMeTHM, YTO MAY MOZHMMaJICA B IPOMEXYTke BpeMeHH [0; 2 i_‘; ]. Haitnem mo-

MEHT nazienus Msua: h(t) = 0; 24¢—4,97 = 0.
Msu ynager npu 24-4,9¢ = 0 (npu ¢ = 0 ero Gpocunu).

49t=24; =240 _ 4\
49 4
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Hrak, M4 nafan B MPOMEXYTOK BPEMEHH [zi_;; 4%] nnpu t = 4:_; ynar Ha

3eMITI0.
246. a) I'paduk Tako#t pyHxumy — napa6ola, y KOTOPOIt BETBH HAIPaBJIEHBI
BBEPX, 2 abcipicca BepmMHE! papHa —3. Hampumep, dynkums y = (x + 3)* ynos-
JIETBOPAET YCTOBHIO 3alauy.
6) I'padux osroit pyHxummu — napabona, y KOTOpoi BETBM HAIIpaBJIEHBI BHU3, a
abcupcca BepimEbl pasHa 6. Hanpumep, dynkuus y = —(x—6)° yiosnetsopser
YCIOBHIO 3a7ayu.
247.a)y=0npux=3ux=4=

9+3p+q=0, [g=-3(p+3), q=-3(p+3),

{l6+4p+q =0, {16+4p—3(p+3)=0; {l6+p—9=0;

q=-3(p+3), [q=12,
{p =T, {p =T,
6) ITpn x =0 mmeeM y =6, npr x =2 umMeeM y =0 => ¢ = 6;
4+2p+q=0=>4+2p+6=0;2p=-10; p=-5.
Hrak, g =6, p=-5.
B) Ilpnt x = 6 QYHKILMS JOCTHracT HaUMEHBUIETO 3HAYECHUS => KOOPAHHATHI BEP-
mIMHLI lapa6orbl, aBisomeiics ee rpaguxoM, (6; 24).

ITockonbky x, = -5 ,umeem: 6=—P 1 p=-12.
2a 2

Tlockonuky y, = 24, umeem:
36+6p+qg=24=36-612+9g=24;12-612=~¢q,—q=-5'12, g =60.
Hrak, g =60, p=-12.

248. a) Bery napa6otsl HarpaBieHsl BHU3, 3HaUUT, a < 0.

BoinenmM kBanpar JBy4sieHa:

b b b
at+bx+c=a(x*+ Zx)+c=a((x+ — ’<(— ) +c.
a 2a 2a
3ameTHM, YTO CABUT BAO:Tb 0cH OX 3aBHCHT OT 3HAKOB @ M b: €CJTH OHU COBNAAIOT,

b
JTO — CABWI BJICBO Ha '2— CAVHUL, €CJIM OHU Pa3HBIX 3HAKOB, 3TO —— CIBUT BIIpa-
a

b
BO Ha P envuuiL. B naHHOM ciydae rpamk cBHHYT BIpaBo oT y = 0, 3HawwT, b
a

W a IMEIOT pa3Hble 3Haky, T.¢. b>0. Tak kak ax® + bx + ¢ = x(b + ax) + c, ko3pdu-
HHMeHT ¢ onpegenser casur Broas ocu Oy rpaduka dynximu x(b + ax). B nautem
clyyae y @ W b pasHbie 3HaKy, 3HAYMT, OAWH HYJIb KBaJIpPaTHYHOH (yHKIMH
x(b + ax) pasen 0, a BTOpo#t exHT npasee Hyna. Tak Kak Ha IaHHOM rpaduke oba
KOpIist JIeKaT 1pasee HyJist, IPOH30LIEN CABUI BHU3, CIEA0BATEILHO, ¢<0.

6) Bersu napaboibl Hampagiicnbl BBCpX, clielosateinsio, a>0. I'paduk caunyt
Brpaso oT ock Oy, 3Ha4dT, @ 1 b pasnbiX 3HakoB, T.e. b<0. Tak kak a ¥ b pasHBIX
3HaKOB, BTOPOI 1y/h Qyiiimu ax’ + by npasce x = 0. T k. Ha gauriom rpaduke oba
uyns 1exkar npasee ock Oy, 3HAYHT, MPOH30LIEN CABHUT BBEPX, T.¢. ¢>0. Hrak, a>0,
6<0, ¢>0.
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249, a) Oynkuusg y = x'%

5 100 > 4|00

6) T.x. 0,87<0,89 n dyHKims y = x'° pospacraer Ha npomesxyTxe [0; + o), 3Ha-
unr, 0,87'% < 0,89'%.

B) Oynkima y = x**' BopacTaet Ha pomexyTKe (—oo0; + oo), 3avwr, 1,57 < 1,6%,

BO3pacTaeT Ha lpoMexyTke [0; + o), 3HauwT,

261 261
r) Gymags y = x*' Bo3pacTaeT Ha IPOMEXYTKE (—o0; + 00), IHAWT, [3-) > (%) .

250. a). dyukmms y = x'® ospacraer na npoMexyTke [0; + o), snaymT, 2'° < 3'°,
6) dynKims y = x° BO3pacTacT Ha npoMexyTKe (—o; + ), 3naunr, 0,3°>0,2°,

] 17 g\’
B) DyHKIMA y = x" Bospacraer Ha TIpOMeE € (—o0; + 00), 3HawwT, | —| <|—=| .
¥ P! HCYTKS 3

9
(-0 -6r
Nn-=|=|=|=-] =||= ==t ;
9 3 9 3 3
m) 8" = (2% = 22, y = x*' Bospacraer Ha TMpOMEKyTKE (~00; + 00), IHAWMT,
38527 1. 3758, _
€) 36° = (36%)° = 1296°. DynKkIMA BO3PACTAET HA TPOMEKYTKE (—00; + ) H
1250<1296, 1296°>1250°, 1.e. 36°51250°.
251. a) Gyuxums fix) = x BO3PAcTaET Ha MPOMEXYTKe (—0; + 00) =
f25) > f12)= f25) - f(12)>0.
6) dynkums f{x) = x” Bo3pacTaeT Ha NPOMExCyTKe (—; + ) = f-30) < [~20) =
= f~30)A-20)<0.
B) f{0) = 0 =£{0)/(60) = 0.
r) Oynkous g(x) = x'° Bo3pacraer Ha npomesxyTke [0; + 00) = g(17) —g(5)>0.
1) g(-9)>0; g(~17)>0=>g(~9)-g(~17)>0.
¢) dymams g(x) = x'® rospacracr Ha npomexyrke [0; + ) = g(38) > g(0) =.
2(38)—g(0)>0.
252. a) PaccMoTpuM pasHocTh X7 * 1—x" = x"(x~1).
Tak kak x€[0; 1], To x"2 0, x — 1 £ 0, cnenosarensho, x” * ' = x" < 0, 1o ecTh

).’" + len.
6) PaccMoTpuM pasHocts X' T — x"=¥'(x — 1).
Tak kak xe(l; +0), To x" 2 0, x — 1 > 0, crenoparensuo, x" * ' — x" > 0,

Toectax" !> ¥

253. a) 8 =2", 3naumr, n = 3.

6)12,25 = 3,5", 3nauur, n= 2.

B) 81 =(=3)", 3Hauur, n =4.

r) =32 =(-2)", 3na4ur, n=35.

254. a) 5 = 2", y = 2" pospacraer. 2° = 4<5<8% = 2%, 3HauuT, He CYICCTBYET.
6) 81 =(\/§)". 3Ha4uT, n=8.

B) 415 =(=5)", sHauur, n = 2m. 415 = (-5)*" = 25", y = 25" — Bo3pacTaer.
25'=25<415<625 = 25%, 3HaUuT, He CyIIECTBYET.

r) —343 = (-7)", 3Haumt, n = 3.
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255. 1. Tocrponm rpadwk dynkiwn y = x°. 11, Tlocrponm rpadmk dyrxumn y = x°.

. 1 1 I

“t|=2|-=fo|1]2 2] -= |o|1]2] =

x |-11=2 5 0 3 x |-1| =2 5 5

1(-8 —l 01819 1[-16 —i of(1]16 L

Y 8 Y 16 16
w  y=x*

16:

3

a) I'padux QyHkmu y = —x° MOXKHO TONYYUTH W3 rpaduka q)kauvm y=x,
MONTB3YACH CHMMETpHEH OTHOCHTENLHO OCH X.

6) I'paduk dyHKuMH y = x*—1 MOXKHO NMOTYUUTH U3 Tpaduka (byHKmm y=x npn
TIOMOLIH MapajlIeLHOTO TiepeHoca Ha | eMHULY BHU3 BIOJb OCH Y.

B) I'padnk dynkumnu y = (x=2)° MOXHO MONYuHTh U3 Tpadmka GyHKIHKM y = X°
TIPH TIOMOLIN MapanieTLHOro NepeHoca Ha 2 ¢IHHUIIbI BMPABO BIOIb OCH X.

r) paduk pywkimn y = (x~2)° + 1 MoXKHO nomyHHTs W3 rpadkka GyHKIMH y = x°
AU TIOMOUIN jIBYX TNMapaieNbHBIX MEPEHOCOB — CABHIra y = X° Ha 2 E€IMHWIILI
BIPaBO 1 Ha | eMHUITY BBEPX.

1) Tpaduk dynkuum y = —x* MoxHO nomywnts u3 rpaduka dyHKIMM y = x*,
MONB3YACH CHMMETPHEH OTHOCHTEIILHO OCH X.

¢) Tpadwk pyHKumMy y = x*—1 MOXKHO NONYUHTE U3 Tpaduka GyHKUMH y = x° TIpH
MOMOIIK Napa/INENLHOTO NepeHoca Ha 1 equHMILY BHU3 BXOJL OCH y.

x) Tpadux Pyukumm y = (x—3)* MoxkHO oMy TS M3 Tpaduka dynkuun y = x*
TIpHA NMOMOLIH IapAJIC/ILHOTO NEpEHOCA Ha 3 CAMHUIL] BIIPABO BIOJIb OCH X.

3) Tpadpuk yuximu y = (x=3)* + 2 MoXKHO NOTy4HTs U3 rpadika GyHKIMM y = X
1IpH NIOMOIM ABYX TApaNICIbHBIX TICPEHOCOB — CIBUTa y = X* Ha 3 €IMHULBI
BITPABO U Ha 2 CAMHULYY BBEPX.

256. a) 2 xopHs: X, = +92 ; 6) | xopeHn: x = 0; B) HET KOpHEH;
r) 1 KopeHn: x=15 ; ) 1 kopeHb: x = 0; €) 1 KOpeHb: x={-1.
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257. a) —05'J°1024 =-0,5-¥ 2‘° =-0,52=-1.
6)—-— Y2187 1/2187 \/_ 232,

3)1,5J512=1,5J§—152~3

r)s7l_9_. 5&:5243 \/E ._____,
V32V " 13

m ¥-125 Yo, I’ = s -—501——05

€) 4\/16'2 3o,125° = f 3o125° = / SRR L)

258.2) Vx =02; (+/x *=0.2% ( 7)2=0,04=>x=0,04.‘
3 3
o -0 (-

) Y€ = -1; ner pewenmi, T.x. xopem, 4-oit ctrenenn n3 moGoOro yucIa ecTs
YHCJIO HEOTPULATENLHOE.

D46 =2 By =2 (5) =2*=p=16.
0 ¥x =& )P=1% ( 5) =B=x=1.

e

~ 1
)Yy =2y )= =-8 (¥ =(-2)’ >y=-8.
259. a) IIpn x—220; x>2 BLIpaXKEHHE UMEET CMLICII. 6) Ilpu % 20; x<9.

B) IIpy moGOM x BEIpaXkeHNE HMEET CMBICII.
5

6 3
Haz=—; <=3 e) b>=.
) a 3 ny 3 ) b2
260. IToctpouM rpadmk dyrkumy y = ¥x

[x]o|1]8]-1]27}
[yTolT1 2Tl

a) Q/Ed/ﬁ;
6) 3/:5_<5/3;
B) 3-0,1<3/-0,01.

-27
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261. ) Tax kax 6<7, o V6 <37, CJIEIOBATENBHO, Y6 -7 <o.

0) Tax kak 1 >l , TO {/I >{/i , CIIEJIOBATENILHO, {/I —\/I >0.
2 3 2 3 2 3

B) Tak xak 1>0,99, To 1> 40,99 , cnenosarensuo, 1-4/0,99 >0.

2 v .
r) Tak xak 0,28 = % <7 ,To $0,28°< §/§ , CilefoBaTebHO, §/0,28 — (\J/g <0.

262.2) x220;6) x<2,5;8) x=-0,125.
263.

A

a) \/J_c = X, 3HAYUT,
1 1
x=x? ;x(-1)=0= xt =0,x2 =1, Te.x; =0, x,= |
Jx<x , 3Ha4UT, x>0, T.K. KOPEHb 2-0# CTEIIEHH YHUCII0 HEOTPULIATEILHOC.
\/.; > x , 3Ha4HT, x(x—1)<0, T.e. 0<x<I.
6) Ux =x , snauut, x =1,
T.e x(x~1) = 0; x(x—1)(x + 1) =0,
Te X =0,x=1,x;=-1
Ux < x , suaumt, x<; x(x*=1)>0; —1<x<0 wmn x>1.

Ux > x, snauur, x>x%; x(x—1)<0; x<~1 wma 0<x<I.

264.
a) y=-Vx; 6) y=-x;
Ay Ay
0 »>-
1 x 0 i »
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B)y=\/_—;; r).y=3[:;;

—

0 1 x of 1 x

I'padux dyrkuum y=+—x nexur so Il yeTBepTH M cHMMeTpH4eH rpaduky
yrkmu y = —Jx (I1I yerBepTh) OTHOCHTENBLHO OcH OX.

I'paduk dynkumn y = —x me oTmmaercs ot rpaduka dynkupn y=3Y-x u
onn nexar Bo II u IV yerepTax.
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ITIABA II. YPABHEHHA H HEPABEHCTBA
C OJJHOH ITEPEMEHHOH

§ 5. YpaBHenns ¢ onqHoii nepeMeHHoi

265. a) 5; 6) 6; B) 5; 1) (x + 8)(x=7) = x? + 8x—=7x—56 =0, ero crenens 2; 1) |;
€) 5x°=5x(x? + 4) = 17 = 5x°=5x"-20x = 17 = —20x=17 = 0, ero cremc
paBHa 1.
266. a) (8x—1)(2x—3)(4x—1)? = 38; 16x*2x—24x + 3 — (16x>—8x + 1) = 38;
16x*-2x-24x + 3—16x% + 8x—1-38 = 0; —18x—36 = 0; —18x = 36; x = —2.
6) (5x—DI+15x) _,2  (ISx-1)(1+15x) _8

3 3’ 3 3’

225x2—1=8;225x2=9;x2=—9—-' ,=i=l,x 3 ]
15 5

) =—— ===

5 5

;X

225
8) 0,5/~ 0,5y + D(y-3)=7;
0,5/ 0.500* +y—2y-3)—-7=0;
Y+ 1,5p-7=0;

D=2.25+28=3025; y, = :15—;5—5- ~15-5,3

=2,y,= ===,

_(1+2xH)2x% -1

r)x*—x? 4(x*—x) = (1 + H(2x1-1);

A —4xr =4x" = 14X — AP —Ax =1
4x2=l;x2=l;x,=—l,x2=l.
4 2 2

267.2) (6 —x)(x +6)—(x— 11)x=36;
36 - —(* - 11x)-36=0;36 —x* ~x*+ 1 1x =36 = 0;
27+ 1x=0: x(~2x + 11)=0;
x=0wm —2x+ 11 =0, 1e. —2x= —11,x=35,5.
6) 1-3y 3-y =0 51-3y)-113-y) =0: 5520 =

11 5 55
5-15y-33+1ly=0;4dy=28:y=-7.

B) 9x2—12x—_—“4)(-3xﬂ =1:36x2— (36x°—~ 33x + 96x —88) —4 = 0;
2202 4_.1
36x7=36x" +33x — 96x + 88 —4 = 0; 63 =84 x = — =1
2 ,2 2 —_2
p @D 1oyt ol 1y,
12 24 12 24
Ap+ 2 -(1-p)*-96 _
24 '
2420=5207 + 2y + 1)1 +)7-96 =0; 3> + 4p-95 = 0;
2 -34 1
D=4"43-95)= 1156,y = _4;’34 =5,y,= ‘46 63
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268. 5x° + 6x* + x* = —4. B neBy10 4acTh YPaBHEHHS X BXOAMT TOJILKO B YCTHOH
CTETIEHM = YHC/I0 HEOTPHIATENLHOE, a B MIPaBOif YacTH — YHCIIO OTpULATENb-
HOE, 3HA4NT YpaBHEHHE KOPHEH He HMeeT.
269. ITycTh cymiecTBYeT KOpEHb Xg < 0.
Tak Kak OTPHLIATENBHOE YHCTO B HEYCTHOM CTENEHH €CTh YHCIIO OTPHULIATENRHOE,
HalizieM 3Hak eBoft yacTh: 12x,° + Tx,> + 11x,~3 <0, a B npasoif wacta 121 > 0.
T.c. paBeHCTBO HE BBIMONHAETCS HH MPH KaKUX X, T.€. HET KOPHEH.
270.(a+3)’ =a’+513
@ #9a*+27a+27=a’+513
a+3a-54=0
a=6
a=b+5
271. { s
a =b"+3185
(b+5)=b"+3185
b>+15b% + 75b + 125 = b’ + 3185
b*+5b-204=0

[b =12 [a =17
=
==17 |a=-12
Omeer:a=17ub=12uma=-12ub=-17.
272.2) y’~6y = 0; y(>6) =0;
y,=0nnﬂy2—6=0,y2=6,y2= Jé,y3=—J6.
6) 6x* + 3,6x* =0; ‘
x(6x2+3,6)=0;
X =0 mmn 6x2 + 3,6 =0, T.c. 6x* =-3,6, x* =—0,6.
Bo BTOpOM cilydae HeT pemieHui, T.k. KBaxpat Jo0oro Yucnia ecTh YUCI0 HEOT-

pHLETENRHOE.
B) x* + 3x = 3,5x% x(x*~3,5x + 3); x; =0 mmm x*=3,5x + 3 =0;
D=1225-43=025,x,= 3’5—;0’3=2,x3= %&fﬂ,s .

r) x> —0,1x = 0,3x% x(x* — 0,3x — 0, =0,

x=0:x2-03x-0,1=0;

D=009-41(-0,1)=049% x,= 237 o 5.4 = 0’3;0’7 =-02.

B9 —18x2—x+2=0;
(9 — 18 + (—x+2)=0; x*(x —2) —(x—2) =0;
(x=2)(9x" - 1)=0; (x=2)(3x~ 1)(3x + 1) =0;
x=2=0mwm3x—-1=0um3x+1=0;

1 1

X=23x= —ix= - -,

) 3 3
)y -y ~167+16y=0; Yy-1)-16y-1)=0; (-1’ 16y)=0;
Wy =107 -16)=0; W-Dy-Hp+4)=0;
y=0mwmy-1=0ummy—-4=0mwmy+4=0;
Nn=0ym=Ly;=4y,=4.
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X)p'—p’ =p-1;p'-p’=p+1=0,(p’~p’) + (p + 1) =-0;
Po-1)-(p=-1)=0; (o>~ I
x(p-1)=0; -+ De-D=0 @E-D)(E+1)=0
p—1=0mmp+l=0;
=1, pz -1.
3)x —x =3x'-3x;
-xt-3x0 +3x= O,xz(x2~l)—3x(x2—l)=0;
(= D(x 2=3x)=0;
x(x—D(x+1)(x-3)=0;
x=0mmmx-1=0umwmx+1=0uwmx-3=0;
=0;x,=1; x3=—l;x4=3.
273 a) 0,7x* —x* = 0; x*(0,7x — 1) = 0;

x;=0mm 0,7x—-1=0;0,7x=1,x,= I-_:;.

6) 0,5x° —72x = 0; x(0,5x* = 72) = 0;

x,=0umn 0,5¢* - 72 =0, T.c. 0,5x° = 72,

=144, %=12umx; =— 12,

B)x3 +4x=5x% 0 +dx— 5x2=0;x(x2—5x+4)=0;

D=25-44=9;x,= °_J2*3—4unux3 i;_:‘.=1A

38 -x*+18x—6=0;x*3x— 1)+ 6(3x—-1)=0;

Bx-DE*+6)=0;3x—1=0umx’+6=0;3x=1,x= % wm x> =—6.

Her peienus, T.K. KBaapar J1o60ro Mucia ecTh YKCI0 HEOTPHLATENIEHOE.
1) 2x* — 18x% = 5x° — 45x;

2" — 18x* — 5x° + 45x = 0; 2x°(x* — 9) - 5x(x* —9) = 0;

X —9)2x*—=5x)=0; x(x—3)x+3)2x-5)=0;
x=0mwmx—-3=0ummx+3=0nm2x—-5=0;

X2=3:X3 =-3: x4 =2,5.

)3 ~2y=2"~3;3"-2y-2’ +3=0;)’3-2)) + 3 -2)=0;
G-+ 1)=0;

3-2y=0ummy’+1=0;

2y =3,y=1,5um)? = — | — Her pemenuit, T.k. KBAAPAT MOGOro YMC/A ECTh
YHCI0 HEOTPHLATENBHOC.

274.2) X’ + TP —6=0; (x+ 1)(x* +6x-6)=0 g
D=6"+4-6=60; M=—3+F o215 s

T2
Ortser: — 1, —3iJr.
6)X°+4x’—5=0; (x—1)*+5x+5)=0
55
2

D=5"-4-5=5; x,=
-5+3
—

Otser: i,
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275.y=x"—6x>+11x—6

Cocblo Ox: X —6x2 + 11x—6=0

(x-DE*=5x+6)=0; (x—Dx—2)(x-3)=0; x=1Lx=2,x=3 .
C oceto Oy: y =—6.

Otser: (1; 0); (2; 0); (3; 0); (0; - 6).

276. 2) (2x* +3)° — 12(2x* +3) + 11 = 0.

O603HaunmM 2x> + 3 =v = v~ [2v+ 11 =0;

D=(~12)>-411 =100;

vy = 12;10 12-10

=11 wmv, =

2% +3=11mm2+3=1.

N2 =8; X =4; x,=2wmx, =—2;

2) 2x* =—=2; x* = — | — HeT peIUeHHH, T.K. KBAIPaT TOGOr0 YHCIA €CTh HHCIO
HEOTPHLATE/ILHOE.

6) (F -2 -3=2(F-2).

O6o3naumm £ —2r=v =12 -3 =2;1* —2v -3 =0;

D=(-22-41(-3)=16; v2=2_“2“i=3 W v1=2—;‘1=—1;

P-u=3umaf-2=—1,f-2-3=0mwm-2+1=0;
2+4 2-4 240

fl=——2'—=3, t2= =—1; 3 = 2. =1.

B) (¢* + x — 1)(x* + x + 2) = 40.

O6Go3HauuM x> + x =v =

=-D+2)=30;V—v+2v-2-40=0; vV} +v—42=0;

D=1>-4.1(-42)=169;
-1-169 _
2

-1+169
Vy = ————
2
XHx=6umxi+x=-7T;
X +x=6=0mmx’+x+7=0;
-1+5 -1-5
=2, x2= =
2
Bropoe ypaBHeHue He UMeeT kopHeit, T.k. D = 12— 4.1.7=-27 <0.
D@ +x— 1P +x—4)+2=0.
O6o3HauuM 2x° +x=v = (v— )(v—4) +2=0;
V—v—4v+4+2=0;v*-5v+6=0;

D=(=5¢-416=1; v2=_5;"=3, v,;%ﬂ;

=6 WU v = —7;

X = -3.

27 +x=3um 2 +x=2; 2% +x-3=0mm 2> +x~2=0;

L JEg— x,=_1_5= 3; x}_-1+\/ﬁ ;x4=—1—\/1'7>
4 4 2 4 4

277.a) (* +3)° - 11(x* +3) + 28 = 0.
O603HauMM x> + 3=y =V — 11y +28 = (;

D=(=117-4128=9; v, = 1153

X =

=7;

3*



v =E=4 =

2 .
P+3=Tumx+3=4;x*=4umx’=1;
X =2umx;=—2;x3=luwmx,=—1.
6) (x> — 4x)* + 9(x* — 4x) + 20 =0.
O603HaunM x> —4x =v = v* + 9y + 20 =0;

-9+1 -9-1_

D=92_4-1-20=]; v, = =—4 unu vl=.—_2_- -5;

X—dx=—4umx’—4x=-5;
P—4x+4=0wmx’-4x+5=0;

4
x= %0 = 2 ; BTOpOE YpaBHEHHE pElIeHHH He uMeeT, T.k. D <0.
B) (* + x)(x* + x— 5) = 84.
0603HaumM x2 +x = v = v(v — 5) = 84; v* — 5v-84 = 0;

D=(-5)-41(-84)=361; v, = 21 12 wnm v =5_—2'9=-7;

ZHx=1R2wmx+x=-T,
X+tx-12=0umx’+x+7=0;

-1-7 -1-7

X = =3 wm x, = =-4; y BTOpPOTO YPaBHEHHUS HET KOpHEH, T.K.
1 2 2 s 3

D=1>41.7=-27<0.
278. a) x* — 5x* — 36 = 0. OGosHauuM x> =v =2 — 5v— 36 = 0;

D= (=57 —41(~36)=169; v, =213 _ 9y v1=5———2£=—4 =

x* =9 unm x* = — 4; U3 TIEPBOTO YPaBHEHMA X = 3 MIIM X =— 3; Y BTOPOTO ypaBHe-
HHS HET PELICHHMM, T.K. KBaApaT JII0GOro Yiciia HEOTpHULIATENEH.
6) y* — 6y + 8 =0. O6o3HaunM y> = v = 1>~ 6v + 8§ = 0;

D=(-6)"—-418=4; v2=6+2=4 WK v,=-6—;—2—=2;

Y=4umy’ =2y, =2umy,=-2; y3=x/5 HITH y4=—\/5.
B) ¢* + 10 + 25 = 0. O603naunM £ =v = v* + 10v + 25 =0;

D=10-4125=0; v= _102+0 =-5; #=—15; HeT KOpHe#.

r) 4x* — 5x* + 1 = 0. O6osnaumm x* = v = 4¥* = Sv + 1 = 0;

5-3 1

D=(=5—441=9 v, =33 1 wm v, = =g

] 1

2 2

x=1lum x“=—; ;=1lmwmx,=—1; x, == WM x; =——.
4! : ‘T2 )

n) 9x* — 9x" + 2 =0. O603HaunM x> =v = N’ -9y + 2 =0;

D=(-9)*-492=9; vzzg:; =.§_ wm oy, =2=3 - L.

RTINS
68



2= 1.

X = \} WK X, = \’ > ¥y = [ X4 = ‘/7

€) 16y — 87 + 1 = 0. OBosnaunm > =v = 16V’ -8y + 1 =0;

uIN

D=(-8)—4161=0; y=229_1 _,
32 4

I R I |

J’2 4:}’2 2,)’1 2

279. a) x* =255+ 144 = 0. O603HauMM x° = v => v — 25y + 144 = 0;

D=(=25)'—4-1-144 = 49; 25*‘/—_16;,,,:@&
X=16nmx’=9;

Xy =4 x=—4;x3=3; x4=-3.

6)y* + 14)* + 48 = 0. O6o3maunm y* = v = 1> + 14v + 48 = 0;

ez v‘=-|42~2=_8 -

D=14*-4148=4; v, =

3* =—6 wim * = —8; — HeT KOPHeH, T.K. KBAJpPaT MOBOr0 YHCIa HEOTPHLIATENCH.
B) x* —4x + 4 = 0. O6o3Hauum x* = v; 1v* — 4y + 4 = 0;

D=(~4y-414=0; v=4;0=2; =2 x=v2; x,=-2.

r}* =27 -3 =0. O6osnaumm 72 = v; v} = 2v -3 = 0;

D:(_2)2_4,1.(_3)=16; v2=2+4 2-4

=3 wwm v,——2—=—l =

A=3umf=—1;
=3 wnn t, =—3; y BTOpOro HeT KOpHei, T.k. KBApaT MOBGOTO YKCTa He-
OTPHUATENEH.
1) 2x* —9x* + 4 =0. O60sHaumm x> =v = 2v* -9+ 4 =0;
9 + 7 9 7 1

e =x=4um x* =—1—;
2 2

D=9*—4-24=49;

2x2——2 X3 = J‘,V“_\]'

€) 5y -5 +2=0. O603HaunM y* =v = 5v* =Sy + 2 =(;

D =(~5)* —4-5-2 =15 < 0 — HeT KkopHe#.

280.a) y =x*—5x* +4.

Touka nepecedenus c Oy. x =0 =y = 0" - 50 + 4 =4 = (0; 4).
Touxka nepecedenns ¢ Oxy =0 = x* - 5x> + 4 =0;

o603HauMM x> =v =17 — 5y + 4 =0;

5+3 5-3
=4 wwm v, = 5

D=(—5)Z—4~l-4=9; v, = =l ==4umx’=1/
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U3 nepsoro ypasHeHust x; = 2 Wi x, = — 2 u3 Broporo x3 = 1 wmx, =— .-
(2; 0% (=2:0); (1;0); (—1;0).

6)y =x"+3x* - 10.

Hatizem Touky nepeceyenus ¢ Oy:

ecmx=0=>y=0"+307-10 =~ 10; = (0; — 10).

Ecmuy =0 = x* + 3x2 - 10 = 0; o6o3uayum x> =v =>v> + 3v - 10 =0;

—3+7=2 Wi v,=_32_7=—5 =

D=3—4.1-(~10)=49; v, =

*=2umx*=-35
VI3 niepBOTO ypaBHCHMA X, = /2 ; x, = —/2, y BTOPOro ypaBHEHUs KOPHEH HeT.

(\/5;0);(—\/5;0) — To4kH nepecedenns ¢ Ox.

B) y =x* —20x% + 100.

Haiizem Touky nepecevenus ¢ Oy:

ecmu x =0 =y =0*-20-0° + 100 = 100 = (0; 100).

Ecmy = 0 = x* — 20x* + 100 = 0;

0603HauMM X2 = v =y= VvV —20v+100=0; D= (—20)2 -4-1-100=0;

v=20+0=10 =x2=10; xl=ﬁ6; x2=—\/1_0—‘

(\/1—6:0);(~ﬁ6;0) — TOYKH nepeceucHus ¢ Ox.

r)y=4x"+ 1652

Haitnem Touky nepecedenus ¢ Oy: ecmx=0=y=4-0+ 16:0 =0 = (0; 0).
Ecmty =0 = 4x" + 16x7 = 0; 4x*(x* + 4) =0, x = 0;

(0; 0) — Touka ncpecevenus ¢ Ox.

281. a) x* —47x7 - 98 = (x* —49)(x? + 2) = (x = T)(x + T)(x* + 2)

6) x* — 85x7 + 1764 = (x* ~ 36)(x* —49) = (x — 6)(x + 6}(x — T)(x + 7)
282.2) (X — D(x* + 1) —4(x* = 11) = 0;

X -1-d4x+44=0;x" —ax* + 43 =0;

o6o3HauMM x> =v = 1? — 4y + 43 = 0,

D = (-4)* — 4143 < 0. Her xopneii.

6) 3x%(x — D(x+ D= 10x> +4=0;

307 - 1) -10x"+4=0;

3 =3x—10x°+4=0:

ofo3HaunM x* =v = 3v* — 13v +4 =0;

N 13-V121 1
D=(~13*~434=121; v2=l3—+——12—l=4 unm v, _Bovizt 1,

6 6 3
2 2_ ] -
x° =4 uam x° = — U3 MCPBOIO YPABHEHUS X = 2 WIH X; = — 2; U3 BTOpPOTO

] __\ﬁ- i
3 377 N3
283. )X +x' -6 — 67+ Sx +5=0;x'(x + N - 6x°(x + 1) + S(x + 1) =0;

G+ DE -6x2+5)=0;x+1=0,x,=— 1 wmx*—6x7 +5=0.
0603HaUUM x> =v => V> —6v+ 5=0;
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D=(-6y-415=16; y, =514 6;4

=5 WM yy=—=1=
=5Sumx’=1 .

U3 nepBoro ypaBHEHHS X; = — J5 ;X3 = J5 ; M3 BTOpOTO X4 = 1; x5 =—1.
6) x*(x— 1) = 2x*(x - 1) =3(x— 1) =0;

x-D* =242 =3)=0;

x=1=0,%=1umx*-2*-3=0.

O6osHauum x* =y = y? =2y —3 =0;

D=(=2)*-4-1(-3)=16;

[ S P — =£_;_1=_1 =

x* =3 wm x* = — 1. U3 uepsoro YPaBHEHHA X; = — 3 ; x3 = V3, Yy BTOpOTO
ypaBHEHHA KOPHEM HET, T.K. KBaJpat oGoro Yicha HeoTpULIaTeNeH.

284.2)y" — )" + 8y =8; o-n0f+8)=0;  y=1

6) u” - u® = 64u — 64; (u-Hu*-64)=0
u=1 u=1
(=4
u=64 |u=12

285.a) 3x>~25x—28 = (3x —28)(x + 1)

D=252+4-3-28=96l=312=>xl=25+31=-2§;- =231
6) 2x°+ 13x—7=(2x— )(x +7)
D=13+4.2.7=225=15" > x, ="13“5=% z=“34“5 -7

286. a) 13(5x—1)—15(4x +2) <0; 5x~ 43 <0; x < 8,6;
6) 6(7—0,2x) —5(8 —0,4x) > 0; 0,8x + 2> 0; x >-2,5.

. 30(v22 —vlz) =1y,
9_4
==-+11
287. {v, v, al-"—=30(1+l’&) o
q=30(v, +v,) Y ¢
4_9_1
Va W
. ) )
v, v
30 ——1-) —11[—-1-)-—30=0 Yi_12
("l Y v
@<i=3o(1+"—2) o{d-66
vl vl vl
4.9y 455
V: W LVz

Otset: 66 ¥y 1 55 4.

71



a* -9a _ a(a® -9) _ala+3)

288. a) 3 = =0=a=0 umma=-3;
a+a-12 (a+4)a-3) a+4
5 4 4 4
a +2a _ a(tz+2) - a —0=a=0:
a+a+10 (a+2)(a*-2a+5) a*-2a+5
5) a-4a‘*+4d  (a-2yd  (a-2d _
a'-16 (@ ~-4)@’+4) (a+2)(a’+4)
(a-2)#0= a=0.
3_ Z___ 3_ Z_
289, ) 5y IS;v 2y+6=0 6) 3y l2i1 y+4=0
y =9 9y" -1
0-35y-2) _, G-4H3' -1 _,
y2>—9 ’ 9yt —1
572-2=0 y—4=0
2
=% [— =4
y 5 y
290. a) L-.ﬂ._—_____sﬁ____l
x=2 x+3 x*+x-6
2(x+3)—10(x—2)—50+x24:-)(—6__0
(x=2)(x+3)
2— — f—
x*~Tx 3O=0; (x 10)(x+3)=0’ =10
(x=2)(x+3) (x=2)(x+3)
6) x+5+2x-5_ 30-12x -0
x-1 x-7 8x-x'-7
(x+5)(x—7)-#—(2x—5)(x—-l)+30—12x_O
(x=D(x-=7)
2— —_—
3x° -21x =0 x(x—=7) =0: x=0
(x=-1)(x-7) (x-1)(x-7)
291. 2) 3x—2_2x+3= 212x+4
x-1 x+3 x“+2x-3
(3):—2)(x+3)—'(2.x+3)(x—1)—12x—4_0
(x=1)(x+3)
z— - [
x‘=-6x-17 -0: (x 7)(x+1)=0; X =Tuxy=—1
(x—=1)(x+3) (x—D(x+3)

6) 5x—l_2x+2+ i 63 -0
x+7 x-3 x"+4x-21
Gx=-D(x=3)-2x+2)(x+7)+63 _

(x+7)(x-3)

0
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3x? -32x+52
(x+7)}(x-3)

+
D=32"-4.3.52=20%; x,'2=32_20=>xl=8§ nx,=2

mo X4 16
X +4x+4 -4 X+2x"-4x-8
x(x—2)—4(x+2)+l6=0
(x+2) (x-2)

X' —6x+8 -0; (.\'—2)(x—4)= . x=4
(x+2)%(x-2) (x+2*(x-2)
202, )a+l a—4= 23a+3
a-2 a+l a‘-a-2 .
(a+1)? +(a—4)(a-2)-3a-3 _ . (@a-2)2a-3) _,. a=15
(@a-2)a+1) T (a-2)a+1) ’
6) 3a-5 6a 5 3a+2
a-1 a-a* d*+a
aBa-5)+(6a—5)a+)-Ga+Q@-1 _,
a(a-1)(a+1)
6a’-3a-3 _ 2a'-a-1 _o.  Qa+la-1)_
a(a-)a+1) a(@a—1)a+1) a(a—-1)a+1)
2
1 1
293, a) —7_x_l_——x 10—_ (x=D(x=TYx=9)x~10) %0

6(x—Nx-10)=x-1)(x~-7)
5x2 —106x + 533 =0

D=106>—4-5"533=576=24> x,.2=106i24=$x,=13 ux; =82
LI S S (x+3)(x+5)x+9)Hx+21) =0
x+3 x+9 x+5 x+21
6(x + S5)(x+21)=16(x+3)(x + 9)
5x*+18x-99=0
D=18+4-5-99=2304 = 48% x,,2='181348=>x.=3 nx; =—6.6.
294, ! = ! + !
x-2 x+4 x-5
1 11 1 8 3

-4 x+4 x-5 x-2° X -16 x*=7Tx+10



8(x** = Tx+10)=3(x*-16), x#4,2,5; 5x*—56x+128=0

D=56"-4-5- 128 =576 = 24% x,.,=56;‘:)24=>x,=8 Hx,=32
o, Lo L 1. 11 11

x+1 x+3 x+28 «x x+1 x+28 x x+3

27 3
¥ +29x+28 x'+3x’
9(x*+3x)=x>+29x+28, x#0,—1,—-3,~28
8x2 ~2x—28=0; 4 —x—14=0

) 115 _

D=1+4-4-14=225=15% X, = =x=2ux=-175

295. a) x2+x_9=2
x

PH+x*—9x-9=0, x£0; x+ 1)x*=9)=0
N==1,x=3,x3==-3 =2 y=-9,),=3,y;=-3
Orser: (—1;-9); (3; 3); (=3;-3).
6) x2+6x—4=§-;
X
x3+6x2—4x—24=0, x#0
(x+6)x*~4)=0
X1==6;,%=2,x3=-2 = y==4,y,=12,y; =— 12,
OtseT: (—6; —4); (2; 12); (-2;-12).
296. a) M:az ;,
20a

2003+28a2—5a—7=0, a#0;
(Sa+ T)(da*-1)=0; a=-14; a=10,5. .
2—18a2—a_

3a B
92’ — 184 —a+2=0, a=0; .

6) -3a’;

(@-2)(9a*-1)=0; a=2,a=:t—:l;.
12
x2=2x+3

F-4t—12=0,t#0
t=6=>x"-2x-3=0=>x=3 nux=-1

297. a) =x'-2x-1; t=x2—2x+3=>%=t—4

t=-2=> x? = 2x+5 = 0 = Her KopHeii. Otger: 3u—1.
d2 6 5
X +x-10 xX*+x-6 x*+x-11
(e dex 12 65
t-4 t -5
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6(t+4) 5
Ht-4) t-5
6(F—t-20)=5(2—41), t#0,4,5.
A+ 14t-120=0
t=-20 = x*+x+14=0 = Her KopHei
=6 = x*+x—12=0 = x=-4ux=3. Otser: —4 1 3.
2) 6 19

x2=2x x*=2x+3 x*-2x+1
t=x’-u>+1=(x-1) ~
1611 9. 51443 _9
-1 t+2 ¢’ (t-H+2) ¢
5P +43t=9(A+1-2), t#0,1,-2.
47 -34¢-18=0;2 - 17t-9=0

D=17’+4-2.9=192=>:,_Z=‘7j19=>r=9 u t=~—-;—

-1 =9=>x=4 ux=-2.
Otser: 4 u—-2.

2 2 p 2
298, a) (”2) +16("‘4) =17; r=[ﬂ3)
x-4 x+2 x—-4

t+$=l7=>tz—l7t+16=0=>t=l nt=16

t=1:x+2=il:>x+2=—1:>x=l
x=4 x—-4
=16 244
x-4
xX+2 x+2
—=4x=6; —=—43x=28. Orsger: 1; 6; 2,8.
x-4 x—-4
2 2 : 2
5 x+l) +18(x——3 1 [o x+1)
x=-3 x+1 x-3
18 2
t+_t—=11:>t -1t +18=¢=2 ut=9
t=2=>X+;=i\/5=>x=7i4\/§
X —
t=9=x—+;=i3=>x=2 ux=S5. OrtBet: 2; 5, 7i4\/5.
x—
299. a) x’+iz—1[x—l)=3l; r=x-1
x° 2 x 2 X
pe2-tioal
2 2



2P —t-3=0=> =15 ut,=-1

x—1=1,5=>2x2—3x—2=0=>x=2 Hx=-0,5
X

x—-l—=—]$xz+x—l=0=>x=ﬂ5_ Otser: 2; 0,5; —li‘/g
x 2 3
6) x2+iz—l(x+l)=8; 1=_x+_l..
X 3 X X
12—2—lt=8
3
3rz—r-3o=0=>:,='_39 Mi=-3
x+-l-=19=>3x2—I0x+3=0=>x=3 Hx=l
x 3 3
-3+ -3+
xt e 3o xi3xe 1m0 x= 3‘2\/5 O’rner:3;§; 32J§.
x

300. 13(x+1)=x’+l,,; t=x+i=022, 1K x>0
x X X

13t=£-3t; £ ~16t=0=>1=0,1 =4
x+l=4=>xz—-4x+l=0=>x=21\/§. OrtBeT: Zi\/g.
X

— - 2 —
12-5x-2x N (x+4)(3-2x) =l(x+4)

15-10x 5(3-2x) 5
3x’ -36x-192 3(x—16)(x+4) _3x+12

x* =256 (x-16)(x+16) x+16

302. 1) I'padpuk dynxumu y = x*—3 — napa6onott, y koto-
poif BETBH HAIpaBJICHBI BBEPX (T.K. k0 uLMeHT npu
X TIONIOKHTENCH).
2) HaitneM koopAMHATH! BEPLIMHEL:

_ b _ 0
Xp=—— = —-——=

2a 21

¥ = 0-3 =-3; (0; -3), x =0 — oCb CHIMMETpPHH.

3) [x[1]-1[2][=2]0
y1=2|=2]1]1 |3

301. a)

0)

>

Bospacraer Ha [0; + ); y6uiBaeT Ha (—o0; 0].
a) DyHKUKS TOIOKATENBHA Ha (—oo; -3 ) U (ﬁ ; +.oo) ;

0) dyHKIMA OTpHLATENLHA HA (—\/5 3 ) .
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_12-v-y, Q v, =,
5(v+v)+%v, =0 Q“v . J
303.{0 © o . o{l2=2
===-12 v v !
Vz 1%} 5 2 —3 2 —]4=0
¢ ¢ Yo
Vi
0_, 2_,
vy
g1 —12:>Q' =24
v, Y_y Y

Yi

Oteet: 24 n 12.

§ 6. HepaBeHcrBa c oaHoii nepemeHHoii

304. a) 1) padux Pynxmu y = X+ 2x-48 annxe‘rcx napabono#, y koropoi
BETBYU HaMpaBJCHbI BBer (T.K. kK03 PHUHEHT TIpH X TIONOKHUTENEH).
2) PemtiM ypasHenve x° + 2x—48 = 0;
D =2%-4.1.(-48) = 196;

- 224196 _

=== 6

-2-J195 _ _
2

3) (-8; 6).

6) 1) I'padmx dyniumm y = 2x*~7x + 6 asnaerca napaGo-

JIo#, y KOTOpO# BETBM HamnpaBJieHb! BBEpX (T.K. Koaddu-

ITUEHT TIPH X~ [IONIOXKHUTENEH).

2) Haitnem KopHHM ypaBHeHAs 2x°—Tx + 6 =0;

D=(-7Y-426=1,

X = 7—4'-1‘ =1 5 X =

3) (—o0; 1,50(2; ).

B) 1) I'padux dynxumu y = —x* + 2x + 15 ssngercs napa-

Goroit, y KOTopo#t BETBM HarpasieHsl BHU3 (T.K. k03ddu-

UMEHT TIpH X* OTpHUATENeH).

2) Pewrnm ypasHenne —x° + 2x + 15 = 0;

D =2%-4.(-1)-15 = 64;

_2+8 _ =2-8 __
x= = 5 unm x > 3.

Xy =

7+1 _
i 2.

3) (—o0; =3)U(5; ).
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1) 1) Tpadmk dyuxmun y = =5x* + 11x—6 aBnsercs mapa-

G0oM, Y KOTOpO# BCTBH HallpaBlieHs! BHU3 (T.K. koaddu-

UMeHT TIpH X* OTpHLATENEH).

2) Pemnm ypaHeHHE-S5x + 11x-6 =0; of L1z x
5xX-11x +6=0;

D=(11)>456=1;

= 11+1_ = 11-1
T 1.2umux = 10 =1.

3)(1; 1L,2).
1) 1) Tpaduk dysxumn y = 4x*—12x + 9 aasercs napa-
6onoit, y KOTOpOH BETBH HAmpaBJICHb! BBEPX (T.K. Koad)
dumenT npu x* nonommene}{)
2) Peumm ypasHenue 4x*—12x + 9 = 0;
D=(-12)>44.9=0;
x= 1240 - 1,5

8

3) (—o0; 1,5)0(1,5; o).
e) 1) I'paduk dynkmmm y = 25x% + 30x + 9 sBasercs mapa-
60J10i1, Y KOTOpOIf BETBHM HANpaBicHBI BBEPX (T.K. k0d(-
HUMEHT NIpH x° MONOXKHUTENCH).
2) Permnm ypasHenue 25x° + 30x + 9 = 0;
D =30"-4259=0:
x= =30+0 = =-0,6

50
3) HeT pewreHHit.
%) 1) Tpadux dynxuun y = —10x? + 9x asnsercs napado-
70, y KOTOPO# BETBH HanpaBJcHLI BHU3 (T.K. K03$PHm-
€HT TIpH x” OTPULIATENEH).
2) Penrum ypasnenne —10x° + 9x = 0;

y

x(—10x +9) = 0; X
x=0mm-10x+9=0; 10x=9;x=0,9.
3)(0; 0.9).

3) 1) Tpadux dymxumn y = —2x* + 7x snserca napabo-
JIo#f, y KOTOpO# BETBU HalipaBneHb! BHU3 (T.k. ko3ddu-
UMERT NpH X OTPHUATEIEH).
2) Petunm ypasHenue —2x° + 7x = 0; x(2x + 7) =
y=0um-2x+7=0;2x=7;x=3,5.
3) (—0:0)(3,5: ).
305. a) 1) Tpaduk ¢ynxumn y = 2x* + 3x—5 Apnaercs
1apa6GoJIoii, ¥ KOTOpOi BCTBH HaMpaBJicHbl BBEpX (T.K.
ko UIHENT TIPH X° TOI0KHTEEH).
2) Pemnm ypaBHEHHE 2% +3x5= 0;
D =3%42(-5)=49;
x=347 = ymx= ﬁ=—2,5

4 4

3) (—o0; =2,5]ull; + ).
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6) 1) I'padmk pyuxumn y = —6x° + 6x + 36 apnsercs na-
pabonoit, y kOTopoﬁ BETBH HampaslieHbl BHU3 (T.K. KO-
adduimenT npu x* OTpnuaTencﬂ)

2) PemnM ypasHenue —6x% + 6x + 36 = 0; x*—x—6 =0

D =1%4-1.(-6) = 25;

x=1+5 =3y yx=1=3 =-2
2 L2

3)[-2; 3]
B) 1) [paduk pyniumm y = —x* + 5 swuserca mapaGo- y
Jo#f, Y KOTOpO¥ BETBH HalpaBJjicHbl BHU3 (T.K. k03 du- —/5, V5

IMEHT NpH X* OTpHUATENCH).,
2) Petum ypasHenHe x> + 5 =0;
x*=5x= V5 wmx= -5
3) (=0; —/f5 JU[V5 ; + )
306. a) 1) Tpadmx dpymkumm y = 2x7 + 13x-7 spnsercs
napa6oJ1oif, Y KOTOpOi BETBM HalpaBReHH! BBEpX (T.K.
Kko2HIMEHT TIpH X TIONOKHUTENCH).
2) Pemm ypasnenme 2x° + 13x-7 = 0;
D = 13%4.2.(-7) = 225;
= =13+15 _ = =13-15 _
x= == 0,5 wmn x - 7.
3) (—o0; =7)(0,5; ).
6) 1) Ipadux dynxumnn y = -9x> + 12x—4 ssnsercs ma-
paboutoii, y kOTopoﬁ BETBM HampasJicHbl BHU3 (T. K KO-
3¢ duumenT npu x> OTPHLIATENCH).
2) Pemium ypaBHeHHE -Ox% + 12x—4 = 0; x*—12x + 4 =0;

2 ~12+0 _ 2
D=12-494=0;x 18 3

3) (=0 3 U (3i).

B) 1) Mpaduk pymxumn y = 6x~-13x + 5 sBnsierca napaGo-
7o#, y, KOTOpO#t BETBH HampaBlicHbl BBEpX (T.K. k03ddH-
LMEHT MPH X~ TONOXKHUTENEH).

2) Pemmm ypasuerue 6x°—13x + 5 =0;

=1324.6.5=49: x= 13+7 _ 2 =13-7_1
D=13"4-65=49; x B 13 WM X 0 2"

1424 -

30 2 1 3 ]. i
r) 1) [padmkom dynkuun y = —2x’~5x + 18 = 0; asnsercs
napa6osoif, y koTopoif BeTBM HalpaBiieHbl BHH3 (T.K. KO-
s¢duument npu x* oTpHLaTENCH).
2) Pewrum ypasuenne —2x’—5x + 18 = 0; 2x* + 5x-18 = 0;
D=5%42.(-18)=169;

==5+13 = ==5-13 =
x 2 2 um x 3 4,5,

3) (—oo; —4,5]Uf2; «).
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a) 1) Tpaduk dyuxummum y = 3x*-2x sensercs napaGonoi,
Yy KOTOpO#H BETBH HampaBieHB! BBepX (T.K. kodpHLMECHT
1pu x” TIONOKHTENEH).

2) Pemv ypasrenue 3x°—2x = 0;

x(3x2)=0;x=0mm 3x-2=0;3x=2;x= % .

3) (—o0; 0 z;w.
Xt )U(3 )

e) 1) Tpaduk dynximu y = —x* + § arnserca napabonoi,

y KOTZOpOﬁ BETBH HaNpaBJieHb! BHU3 (T.K. K03dduimeHT y
M x° OTpPHLIATENIEH).

g)PeumM ypasuenuc 8—x* = 0; x> =8; '2\/52\/-2_

7

x= 232 mmx==22 g )

3) (=03 =242 ) A 242 ; ).

307. a) 1) I'paduk pynkumn y = 2x> + 5x + 3 apnsercs na-

paboJtoit, y KOTOpOi BETBH HanpaBIeHbI BBEPX (T.K. k03¢~

(uupeHT Npy x° MONOKUTENCH).

2) Pemum ypaeserue 2x° + 5x + 3 = 0;

D=5-423=1;

x==541 =1 pwmx==3=1 =_15.
4 4

3) (—o0; —1,5)U(—1; + ).

2

6) 1) Mpadmx pyHkmn y = —x _% x—3_16 SABJISIETCA Ta-

paboJIoH, Y KOTOpOit BETBH HAlpaBJIEHLI BHU3 (T.K. KO- !
a¢dutmenT npu x* oTpUNaTENEH). 6
2) Pemnm ypasuenne —x° —Lx L =0;
) 1 )l/p 35736 0 x
X+l 1 =0
3% %36 1
D=(1})* 41 =0:x=_3 1
(3)7 -ag5-0ix T2 7%

3 (~ng) v (4 - )
308. a) 1) I'padux dyuxumm y = x’~16 apnsercs napa-
60710/, y KOTOPO# BETEH HalpaBieHbl BBEPX (T.K. K03(-
uumenT py x° TIONOKMTE!ICH).
2) Peum ypaBHenue x*—16 = 0; (x—4)(x + 4) = 0;
x4=0x=4dumx+4=0;x=-4.
3) (—4: 4).
6) 1) Tpadnk dbynkumu y = x*~3 aBiseTca napaGono#n,
¥ KOTOPO¥ BETBH HaNpaBJCHL! BBEPX (T.K. KO PULMEHT
TIpit x° MONOKHTENEH).
2) Pemum ypashenne x°—3 = 0; x* = 3;

x= J§ mmx=—\/§.
3) (=05 =3 JU[3"; + o).
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B) 1) I'paduk dynkunm y = 0,2x’-1,8 sBnsercss napaGo-
J0#, Y XOTOpO# BETBHM HalpaBieHb BBEPX (T.K. k03ddu-
UHMERT TPH X* NONOXKHTEIEH).

2) Pemum ypaBHeHHE

0,2x*-1,8=0; 0,2’ = 1,8;x* = 9;

x=3umx=-3.

3) (o0, —3)(3; + ).

r) 1) rpadenc dyHxumm y = —5x’—x ABnsercs napaGornoi, y
KOTOpOH BETBH HalpaBleHsl BHU3 (T.K. ko3duimeHt
TipH X* OTpHIATENCH).

2) Pemum ypasHenue —5x™-x = 0;~x(5x + 1) = 0;

x=0umS5x+1=0,Te. 5x=-1,x=—%,

3) (=o0; =L UL 0; + )

1) 1) Tpadux pynxuun y = 3x* + 2x senserca mapaGo-
JI0H, Y KOTOpO¥ BETBH HalIpaBIICHEI BBEPX (T.K. kK03ddu-
MHMEHT NPH X° ONOKHTEIEH).

2) Petnm ypashenue 3x° + 2x = 0; x(3x + 2) = 0;

x=0Hnn3x+2=0,'r.e.3x=~2,x=—%

D (330
¢) 1) Tpaduk dynkmmum y = Tx—x* sBisercs napabonod, y
KOTOpPOM BETBU HampaBieHbl BHW3 (T.K. koddduumeHt
nipu x° OTpHUATENEH).
2) Pemrum ypasrenue 7x=x" = 0; x(7-x) = 0;
x=0mm7T—x=0,1ex=7.
3) (—o0; OR(7; + o).
309. a) 1) Fpaduk dyHkumm y = 0,01x>~1 sBAACTCA MA-
paboioit, y KOTOpO# BETBH HalpaB/cHbI BBEPX (T.K. KO-
S AUITUEHT HIPH x° MOTOKHTENCH).
2) Pemum ypagnerme 0,01x*-1=0; 0,01x* = 1;
x2=100; x= 10 wn x =-10.
3) [-10; 10].

1

6) 1) I'padux pyuxumn y = 53:2—12 gBIseTcs napabo-

0¥, y KOTOpO# BETBM HalnpaBieHE! BBEPX (T.K. K03hdn-
HHEHT NPH X° ONOXKHTENEH).

2) Pemnm ypasHeHue %x2—12 =0;

Xt =12; %% =24

N f—

x= 2\/5 mmx=—2\/g.
3) (—o0; = 2V/6 )U( 26 ; + ).
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8) 1) I'padmk dynxuuu y = x* + 4x sensercs mapaGonoi,
Y KOTOpOH BETBH HalIpaBJCHb! BBCPX (T.K. kKodpduLment
TIpH x* 1I0I0XKHUTENCH)
2) PemnM ypasrenue x° + 4x = 0; x(x + 4) = 0;
x=0nmx+4=0Te x=-4,
3)[-4; 0]
r) 1) I'paduk dynkuun y = %xz —% ssigercsa napa6o-
70#, Y KOTOpO# BETBM HAmpaBiACHBI BBEPX (T.K. koadu-
HHEHT TIPH X MONIOKHTENCH).

1

2) Pemnm ypasHeHHe §x2 —% =0;
l1,2_1.2_1.

3 T Ty
x=§mmx=—§.

3) (o0; -3 )B4 )

1) 1) Tpaduk dynxumu y = 5x>~2x ABnsercs napaGoo,

Y KOTOpOi BETBH HampaBJeHb! BBEPX (T.K. kod{GuimeHT y

TIpH X NIONOKHUTENEH).

2) Pemum ypaBHeHue 5x°~2x = 0; 0
x(5x=2)=0; 04 *

x=0wmS5x-2=0rTe. 5x=2,x=04.

3) (=o0; 03 (0,4; + ).

€) 1) Tpadux dyukumn y = —0,6x’-0,3x steasercs mapa-
60710#, y KOTOpOIf BETBH HanpaBieHb! BHU3 (T.K. koadu-
UMeHT npH X oTpHLETENcH).

2) Pemnnm ypaerenue —0,6x°-0,3x = 0;

-0,3x(2x+1) = 0;

x=0um 2x+1 =0 T1.e. 2x=-1,x=-0,5.

3) (=o0; 0,53 /(0; + ).

310. a) Uto6ni ypasHeHHe nMelio 2 KopHs, HeoGxoaumo, utobsl D > 0.

2% +6x+ b=0;
D=3642-b=36-8b>0;36-8b>0;-8b>-36;b<4,5.

6) D= (26 =4 - 15=4b" =60 > 0; b~ 15> 0; (~o0; =15 ) U(V15; + ).

B) Uro6b! ypaBHEeHHE MMeNO 2 KopHS, HeoGxoanumo, utodsr D > 0.

3x*+ bx+3=0;

D= 5433 = b°-36 > 0; (b=6)(b + 6) > 0. (—0; =6)AS; + ).

r) UroGs! ypaBHEHHE HMENTO 2 KOpHS, HeoOxoaumo, yTobur D > 0.
2

x+bx+5=0;

D=b415=6"-20>0;

(b=235 )(b + 235 )> 0; (~0; = 24/5 )U( 245 ; + 0).
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311. a) YpasHeHHe He umeeT KopHe#, eciiu D < 0. 6x>+1x+6=0;
D=7466=7-144<0; (-12)(t + 12) < 0; —12 <1< 12

6) D=(4t)"—4-4-9=16(:>-9)<0; £ <9; (-3; 3).

B) YpaBHeHHE HE UMeeT KopHe#, ecim D <0. 2%-15x + 1 =0;
D=22542¢t=225-81<0;225<8¢; 1> 2—§§'t>28§
r) YpaBHeHHe He MMeeT KopHel, ecin D < 0. 2 + 1x + 18 = 0;
. D=F~4218=7-144<0; (--12)(+ + 12) < 0; 12 <t < 12.
312.2)3x7 +40x + 10 <=x* + 11x + 3;

3x* +40x + 10 + x*-11x-3 < 0;

4x* +29x +7<0.

1) Tpaduk dyakupm y = 4x* + 29x + 7 asnsercs napa-
Oono#l, y KOTOpo#l BETBU HampaBsjieHnl BBepX (T.K. KO-
>¢dunuent npu x° NONOXKHUTENEH),

2) Peurm ypasHenrve 4x” + 29x + 7 = 0;

D =29"-4.4.7="129;

= =29+27__1 = =29-27 _ _
x ———8 4 WK X =g 7.

37 -1 4

6) 9x*—x + 923):2 + 18x—6;

9x’—x + 9-3x°—18x + 6 2 0; 6x*=19x + 1520.

1) Tpadvx dynximu y = 6x°~19x + 15 apnsercs mapabo-
JIO#, Y KOTOPO#i BETBX HalpaBlicHsl BBEpX (T.K. kKoaddu-
LIMEHT NP X* TIOJIOKHTENEH).

2) Pemum ypasrenne 6x°—19x + 15 =0;

D=19’-360=1;
—19+1_,2 ~19-1_,1
xX= 2 l3 HITH X BT 12.

3) (~oo; l%]u[l%;+w).

B) 2% + 8x—111 < (3x — 5)(2x + 6);

2%% + 8x—111 < 6x*— 10x + 18x - 30;

2x° +8x — 111 - 6x* + 10x — 18x + 30 < 0; —4x*-81 <.

1) Tpaduk dywicumu y = —4x*—81 sBnsercs mapaborod, y y
KOTOPOH BETBM HANpaBleHbl BHHU3 (T.K. kodPduuMeHT

nipu x* OTpULATENEH).

2) Pemum ypasHeRne —4x°~81 = 0;—4x” = 81; x° 81

Her KOpHeﬁ, T.K. KBaapar JMO00T0 YKCHa eCTh YHCHIO He-
OTpHUATENIBHOC.

3) (=o0; + ).

r) (5x + 1)(3x-1) > (4x-1)(x + 2);

15x2 + 3x=5x—1 > 4x*—x + 8x-2;

15x%-4x% + 3x—5x-8x + x=1+2>0; 1 1x>-9x + 1 > 0.
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1) Fpadux dynximm y = 11x*~9x + 1 seiserca mapa6o-
JI0#, y KOTOpOH BETBH HANpaBJCHKI BBepX (T.K. k03d- Y
dutMeHT Mpy x? NON0KUTENCH).
2) PemmuM ypasuenne 11x*—9x + 1 =0;
D=9"-44=137,

J—— 9

9+J— I X =
.9—«/_ 9+J_.
3) (~oo; > W > : + o0).

313. a) 2x(3x—1) > 4x* + 5x + 9;

6x2—2x > 4x* + 5x + 9;

6x*—2x—4x"~5x-9 > 0; 2x*~7x-9 > 0.

1) I'padux dynximu y = 2x*~7x-9 spnsercs mapabo-

J0#, y KOTOpO# BETBH HampaBiieHBI BBEpX (T.K. k03¢~

dvmenT npH x? ONOKUTENEH),

2) Peurum ypasherue 2x°—7x-9 = 0;
=72-4.2(-9)=121;

x= T+ =

4

(=)

g
~
O
+
§|
~J =

22 22

4.5 x = I-11 -
4

3) (—o0; 1) A(4,5; + o0).

6) (5x + 7)(x—2) < 21x*-11x~13;

5x* + Tx—10x-14-21x"+ 11x + 13 < 0;

~16x* + 8x-1 < 0.

1) 'padmik dpymxamu y = —16x? + 8x—1 sBaserca napa- y
Gonoii, y KOTOpOif BETBH HaNpaBJeHbl BHU3 (T.K. KO3(-
¢HumenT rpu x° OTpULIATENEH). 0
2) PemuM ypasuenne —16x* + 8x—1 = 0;

16x*-8x + 1 =0;

=8-4.161=0;x=83+£0_1
D=8-4161=0;x= S2=1

|-

3) (=005 A 5+ ).

314.a)y = \/12x —3x? T.K. TOAKOPEHHOE BBIPAXKEHHUE JIODKHO OBITh HEOTpHLIA-
TenpHO => 12x-3x220.
1) Fpaduk gyrxumm y = ~3x> + 12x aBnsercs napaGonoii, y

KOTOpO# BETBM HAIPABJICHB! BHHU3 (T.K. KO3(OULUUEHT NPy Y

x* oTpHuaTenen).

2) Pemmum ypasrenye —3x° + 12x = 0; 9 < >
3Ix(—=x+4)=0;x=0mwm-x+4=0T.e. x=4.

3) [0; 4].

6)y= -t
V2x? —12x+18
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T.k. NOAKOPEHHOE BBIPAXKEHUE MOJDKHO GbIThH HEOTPHUATENLHO, 3HAYHT,
2% - 12x + 18 20.

Ho 2x*— 12x + 18 2 0 cTont B 3HaMeHarene = 2x°— 12x+ 18 # 0.
3nawur, 2x°~ 12x + 18> 0

1) I'paduk dyrxkauu y = 2x* — 12x + 18 asngerca napa6o-

Jo#, y kOTo?oﬁ BETBM HamnpaBJIeHEI BBEPX (T.k. ko3ddu- Y
IUEHT TIPH X* TMIOJIOKHUTENICH). .

2) Penmam yparerme 2x— 12x + 18 =0; ¥~ 6x +9=0;
D=(-6~419=0;x= 6+TO =3.

3) (—o0; 3)(3; + o).

315. a) 1) I'paduk dynkuun y = 7x? - 10x + 7 apuaercs
napaGoioi, y KOTOpOif BETBH HallpaBleHb! BBEPX (T.K. KO-
5¢pumeHT npy x° MONOXKHTENEH).

2) Penav ypaererue 7x°— 10x + 7 =0;
D=(-101-4.7.7=-96 <0.

3) x — moboe.

6) 1) 'paduk dyrkmmn fy) = -6y + 11y—10 sBnsercs na-
paGoJofi, y KOTOpO# BETBH HanpaBleHbl BHU3 (T.K. k03(-
(uumeHT npu ) orpunaTEen).

2) Penniv ypasHenye ~6)” + 11y-10 = 0; 0 x
6y*~ 11y +10=0; D=(-11)>~4-6-10=-119<0.

3) y — moboe.

8) 1) I'padmk dynkumu y = 4x* + 12x + 9 sABnseTCs Mapa-

GoJoit, y KOTOpO# BETBM HalpaBieHs! BBepX (T.K. koaddu- Y
LIMEHT NpH X° TTONIOKHTENCH).

2) Pemunym ypasuenue 4x° + 12x + 9 =0;

D =144-4.49=0;x= i%ig =-1,5.

=

-1,510
3) x — moboe.
r) 1) Ipadux dynxuun y = -‘lixZ—Sx + 64 sBnsercs mapa- Y

60Ji0#, y KOTOPO# BETBH HanpasieHsl BBEpX (T.K. ko3pdu-
IWHEHT TIpH X° TIOTOKUTENCH).

2) PeminM ypasHeHue %xz—Sx +64=0; 0] 16 X

D=64—4'%-64=0;x= 8+0 = 6,

~

3) x — moboe.

1) 1) Tpadux dyuxmmm fy) = -9)* + 6y—1 sBnsercs napa-
6010#, y KOTOpOit BETBH HampasiieHsl BHU3 (T.K. k03hdu- y
IMEHT NpY J* OTpHLATENCH).

2) Pemrnm ypasnenne 97 + 6y—1 = 0; 9*—6y + 1 = 0; 0

D=36-49-1=0;y= 914“9 = %

€ |

3) x — moboe.
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e) 1) I'padgmx Qyuxumm y = ~5x + 8§x~5 sBnsercsa napado-
(10, y KOTOPOH BCTBH Harpas:eHsl BHU3 (T.K. koddduument
npu x* oTpUIATENEH).

2) Pemm ypasuenue —5x” + 8x—5 = 0;

5x°—8x +5=0;

D=64-45-5=-36<0.

3) x — mo0oe.

316. 1. (y - 2)(y—3)—4=)" -5y +2
2.5-)(1—p)+4=1y"—6y+9
3.5-»(1—p)+10=)*—6y+15=(y-3)"+6>0
4.(y-8)y-"7-60=)"—15y -4

Otser: 3.
317.a) X+ Tx + 1> x> + 10x—1;
X+ Tx+ 1 +x7=10x+ 1>0; 20°-3x+2> 0. y

1) I'padux dymkupn y = 2x°=3x + 2 gBnserca napa6onoft,

Y KOTOpO# BETBH HAINpPaBIIeHbI BBEpX (T.K. k0dduumeHT npu

x? HoNoKUTENEH).

2) Pemnm ypasHenue 2x*3x + 2 = 0; o X
D =(~3)>-4.22=-7<0.

3) x — mo6oe.

6) —2x° + 10x < 18-2x;

~2x* + 10x-18 + 2x < 0;

=2x% + 1 2x-18 < 0. y
1) Tpaduk dynkuumn y = —2x* + 12x—18 sBnstercs napa6omnod,
Y _KOTOpOit BETEBH HATIpaBIIEHE! BIM3 (T.K. KODDGUUMCHT 11pH 0/3 >
x? OTpHIIATENCH).
2) Penam ypashenne —2x° + 12x—18 = 0:
xX~6x+9=0;
D =(-6)-4-1.9=0;
= 6+0 _
X = —2‘ - 3.
3) x#3.
318. O6o3Hauum anuny Gonbhieit CTOPOHBI Mps-
MOYTONBHHKA X CM, TOTIa JJIMHA MEHblIeH cTo- YA
poHBI  (x—=7) cM, a IUIOUIaNb IPAMOYTONLHUKA
x(x = 7) em% D 5%

Tonyuum x(x — 7) < 60.

Peumnm ypasHerue x°— 7x — 60 = 0;

D = (~7)" - 4-(—60) = 289;

x) = —~7'E]7 =12;x,= ———7_2‘7 =-5.

U3 rpaduka BumHo, uTOo x° — Tx —60 < 0 mpu
xe(-5: 12).

Tak kak MeHbIIas CTOPOHA J0JbkHA ObITh Joabie 7 CM, TO OKOHYATEALHO MOY-
yaeM: 7 <x < 12.
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319. O603HaYMM WHPHHY TIPAMOYTOJILHUKA X CM,
Toraa ero JuHa (x + 5) e, a x(x + 5) cM® — mo-
mazns. ITo ycnosumo, x(x + 5) > 36.

Penrnm x* + 5x-36 > 0.

1) Tpaduk dpynknmn y = x° + 5x—36 sarnseTcs napa-
60J10#i, Y KOTOpOI BETBH HanpaBieHbI BBEPX (T.K.
k0> PULHEHT TIPA X* RONOKHUTENEH).

2) PemmuM ypasHenue x* + 5x-36 = 0;

D =25-4-(-36) = 169;

= =5+13 - ==5-13 = _
X == 4 v x 5 9.

3)x>4cm.
2_2x-8<0 x=4)(x+2)<0

320.9) % 8O |G NEED <0, s
x*=-9<0 |x<3

{ ﬁ /77 //i 1

-3 2 3 4

Ry

od<x<6

6 2x*~13x+6<0 {(x—6)(2x—1)<0
#—4x>0 x(x~4)>0

) 1) >
0o 1 4 6 X
2

{xl—sx—16>o {(x—S)(x+2)>0 [—12<x<—2
B L=

X +2x-120<0 (x+12)(x-10)<0 8<x<10
——\ e
87227777, R 7)) W
-2 =2 g8 10 X

2 — -

o 3 2<0 {(3x 9(x+ns0 2

X +4x-1250 (x+6)(x-2)<0 3

) .
-4 -1 2 2 X
3

S{(x-1)(x-8)s0<>1<x<8
x2—9x+8<0 { Yx=8)

{2x2+5x—3<0 {(2x—1)(x+3)<0
< [—4

) {2x’+4x+1szo

7]

3x*+x+11<0 %]
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-x < -5<x<5 .
321.3) {25 x20 o{\xl 5 ©{2< X<7 & 2<x£5
X<

9x—x=-14>0 |(x=-2)(x-7)<0
Orsert: 2; 3; 4; 5.
8x—x2-1220 x—2)(x-6)<0 2<x<6
5 o = ( Jx=6) x «2<xL4
S 1e-x*20 |x| <4 4<x<4
Ortgert: 2; 3; 4. .
322 1)x=0=y=230-2__2
3 3
0; —% ) Touka nepeceyenus ¢ Oy.
2y=0= 23222 =g,
0,5x-2=0; 0,5x = 2;
x =4 = (4; 0) — Touxa nepecevenns ¢ Ox
3) ®dyHkuMs Bo3pacTatoma.
323.a) )" 247 -25=0
0" -25)07+1)=0
y*=25; y=15
6)x*—9x*+18=0; **-6)x*-3)=0
x2=6© x=1J6
x*=3 x=43
324. my+m,=3
B _0,8; Ze=0,2=5m, =24 nm=06.
3 3
mq+x=0’ 4=x+2,4:>Jr=7
3+x x+3
Ortset: 7 KT.
' NN, DN
325.2) T3 5 % 6) "0 2 X
(—o0;-8)u(5; + ) (-10; 14)
. . EN
B ﬂ x
) %5 35 X n 1 1
3 8
(—o0; =8,5]U[3,5; + 0) -1i-3]
NN, DN,
326.2) —55—30 % 0~ 6 X
(-25; 30) (=00;—6)A(6; + )

88



(2;5)0(12; + )

T T
D63 01 %

(—o0; =6,3;]U[~0,1; + )

(=0 =Tr(=1: 4)

P ¥ N\
BN 0 8
(—00;=5)(=1; O} A(8; + o)

DNOENTNA,

DNEENTENA,

328.2) 6)

=Y

48 =37 42
(—48; 37)u(42; )

—0,7
(o0; =0,7)(2.8; 9,2)

DNECENTNA, =

92 %

329.2) > 6)

—~9 2 15
(—o0; =9 (2; 15)

DN ry A,
B0 4 8 16 %
(1; 4)(8; 16) '

330. a) 5(x-13)(x + 24) <0;

(=13)(x + 24) < 0; (=24; 13).
6 -+ )+ )20,

(x+ -‘;)(x+ %) <0; [—-;-;"717-]

B) (x + 12)(3—x) > 0; —(x + 12)(x=3) > 0;
(x + 12)(x-3) < 0; (-12; 3)

r) (6 + x)(3x—1)<0; 3(x + 6)(x—§-)$0;

(x + 6)x-+ )S0; [- s;l]
3 3

331. a) 2(x—18)(x~19) > 0; (x~18)(x~19) > 0;
(—o0; 181 /(19; o0)

6) —4(x + 0,9)(x-3,2) < 0; (x +0,9)(x-3,2) > 0;
(~o0; =0,9%4(3,2; )

(=6; 0)(5; + 0)




B) (7x + 21)(x - 8,5) < 0;
T(x +3)(x-8,5)<0; (x +3)(x-8,5) <0;
[-3;8.5]
r (8 —x)(x-0,3)>0;
—(x-8)x-03)=20;
(x = 8)(x-0,3)<0; [0,3; 8]
332. a) T.x. BeIpaxkeHuE 10]] 3HAKOM pajinKala HoxK-
HO OBITL HEOTpHUATENBLHBIM = (5 — x)(x + 8) 2 0;
~(x=5)(x+8)=0;
(x-5)x+8)<0; [-8; 5]
6) T.x. BhIpakeHHE TMOJ 3HAKOM paIuKalia JOJDKHO
OBITb HEOTpULIATENEHBIM = (x +12)(x = 1}(x = 9) 2 0;
- [=12; 1]U[9; + ).
333. a) T.k. BEIpaXKCHHE IO 3HAKOM pafkaia JOK-
HO OBITH HEOTPHUATENBHBIM = (2x + 5)(x ~ 17) 2 0;
2x+2,5)(x - 17)20; (x+2,5)(x - 17) 2 0;
(—0; =2,5]V[17; + )
6) T.x. BHIpaKEHHE MOX 3HAKOM pagukana JOKHO
ObITh HEOTPHLIATENBHBIM = X(x + 9)(2x — 8) 2 0;
2x(x+9(x—-4)20;
x(x+9(x—-4)20;
[-9; 0]u[4; + ).
334.2) X3
x+6
(x=5)(x + 6) <0; (=6;5)
6) L4=% <0 (1,4-x)(x + 3,8) <0;
- x+38
—(x—1,4)(x + 3,8) < 0;
x-1,4)(x+3,7)>0;
(—o0; —3,8)(1,4; + )
2X 502 2x(x=1,6) > 0: x(x-1,6) > 0;
X =1
(=00; 0)A(1,6; + )
1) k% >0 = (5x-1,5)(x—4) > 0;
x -
5(x~0,3)(x—4) > 0; (x—0,3)(x—4) > 0;
(—00; 0,3)(4; + )
335.2) 22! oo x21)x + ) <0
x+7
(=7;21)
) X+47
x-7.2
(—0; —=4,7)(7,2; + o)

90

<0=

B)

>0=(x+4,7)(x-7,2)>0;

£ = Ty
=3 -85 X
DN N,
0,3 § X
n = T
-8 5 x

£ - T
3 5. %
Iy T
3.8 14 *
£ = T
0 16 X
+ = to
0,3 4 X
Iy = T
-7 21 X
+ = Ty
-4.7 72 X



6x+1

B)—— >0=>(6x+1)(3 +x)>0; T — s
3+x »>
1 ' 1 - L7
6(x + —6-)(x+3)>0;(x+g)(x+3)>0; 6
(—o0; —3)U(—%;+°°)
)% <0 = Sx(4x-12) < 0; .
4x-12 + R
x(4x=12) < 0; 4x(x-3) <0;
x(x=3)<0; (0; 3)
- <1 + ) { +
336.2) 2 l20e|” >
x-3 x>3 1 3 x
x+6 + | - )
6) x_530®—65x<5 3 5 x
2-x il G Sl
B) " 200<x52 0 5 x
32y x<l1 -) (- .
r) <0 1 3 x
x-1 x2— —
2
x-8 x+16 : + = )+
37.2) T >26 — <0e-16<x <4 % >
3-x 2x-5 x<2 + ] - [+
6) <le >0 2 25  x
x=2 x— x>2,5 >
- - (F
7x-1 2x-1 x<0 0 >
B) >5& >0 1 : 2
X xX>—=
2
6-2x 5x+6 + - 1t
r —>3—=<0e4<x<-1,2 >
) x+4 x+4 —4 -1,2 *
+ - ) +
338.2) X4 4 T g 4<x<o — T
X
6x+1 5x x<-1 + ) = [ +
6) >leo—>0s 1 X
x+1 x+1 x>0 - 0
_ + | - )l +
B)Ll>2©x 2 0o l<xs2 2 "
x— x-



r) 3x-1 2x—320c>|:x<—2
X+

2le
x+2 x215
X

y
339.2) X=X . )=ax
) 24" 06"

6 2= _x=0 -y—4=4-(—2’i§);y=1,6x+4

0-4 -25-0"

340. {V' =y

>

o
0,1-v,+0,2-v, =0,16(v, +v,) {4vz =6v,

v, =v +1 v, =2
= =
6v, =4y, +4 v, =3
Jins Tex, KTO XO4ET 3HaTh GoNbIIE.

341 x* —x* = 51x* + 49x + 98 = 0.
Ipumernum cxemy Toprepa:

v, =v +1

-1 =51

49

98

49

N
[Uy Ry U [Py SN

(=] B ] =]
(=]

Ortger: —1; 2; £7.

342.2)F —4x*+3x+2=0

(x-2)x*—2x-1)=0; D=22+4=8
x=2

x=li\/5
6)x*+2° — Tt —8x+ 12=0;
(x— D +3x% —4x —12) =0;
(x = D(x = 2)(x* + 5x + 6) = 0;
x—Dx=2)x=2)x+3)=0
x=1, x=42 ux=-3.

343.2)p° - p*=8p—12; pP-p-8+12=0

(p-2)p*+p-6)=0
p-2)p+3)p-2)=0

p=2up=-3

6)p’ -3p=p’+1;, p-p'-3p-1=0;
e+ @' -2p-1)=0

p=-1
p=li\/§

344. X + 4P +x—-6=0; x-DE2+5x+6)=0;

= x+2)(x+3)=0
X = 1,X2=—2,X3=—3

Orser: (1; 0); (=2; 0); (=3; 0); (0; -6).
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345. y = x* —ax® - 10x* + 80x — 96

x=4,y=0= a=5

=58 104"+ 80x—96 =0

=4 —x"-14x+24)=0

x-Hx-3)(x*+2x—-8)=0

E=-Hx-3)x+4HEx-2)=0

Oteet: a =95 u (3; 0); (4; 0); (2; 0).

346.2) 718x* —717x* — 1 =0; 7182+ NE2-=1)=0; xX*=1; x=z=I
6) 206x* —205x>~1=0;  (206x*+ 1)(x*=1)=0; x*=1; x==I
347. a) (3% + 8x)? — 4(x + 4)* = 256; r=(x+42-16
£—4:-320=0

1=20untr=-16

(x+4)*-16=20=>x+4=26=>x=2 ux=-10

(x+4)? -16=—-16 = x=—4

Otser: —10; 4; 2.

6) 2(x* — 6x)> — 120(x — 3)* = 8; fr=(x—-3)"-9

27 120t - 1088 = 0; P —60t—544=0; t=68ut=-8
(x=3)-9=68=>x-3=tTT > x=2J
(x—3)zv—9=—8:>x-3=:t1:>x=4Hx=2

Ortser: 2; 4; 31«/7—7.

348.a)x° + 11x - 108 =0; (- +4x+27)=0
x=4

x*+4x+27=0 = wHer kopHeit

OtBeT: x = 4.

6)x°+6x+44=0
(+2)(x* -2 + 4x* - 8x +22) =0

x==2

4
x*=2x3 + 4x° —8x+22=(x—%) +2,5x"=7,5x+ 22—%>0

Orser: x = -2,
349.1.x* —x+3 =0 = HeT UENBIX KOPHeit 10 TeopeMe 2.
2.x*+x*=20=0; =P +5)=0; x=%2

3.x*+5x7+4=0; (*+1)(x*+4)=0.  Her kopHeit.
4.5 -5x+4=0; (x-1D*+x-4)=0;
D=1+4-4=17= oavn uensiif kopess: x = 1.

OrseT: 4.

350. 10x* = 77%> + 150x* = 77x + 10 =0

10(x2+-1—2)—77(x+-1-)+150=0; t=x+l
P X X

102 -20-77¢+150=0
104 -77¢+130=0
77427

D=77"-4-10-130=729=27"=1¢ 50 =52 wut=




X+l=5,2=>5x1—26x+5=0
x

D=26Z_4'5'5=576=2422>X|=

x+l=2,5=>2x2—5x+2-_—0
X

D=52—4~2~2=9:x3=2 " x4=%

OtBer: 2; l;5; l

2 5
Blax* +bx’ +cx® +bx+a=0
am4+bm3+cmz+bm+q=0|;m‘1

1 1y (Y, (Y 1
a+b|—!+c|—| +b| —| +a| —| =0= — — KopeHb 3TOTO ypaBHEHHUS.

m m m m m
352, 2) ¥(x*-1) = 0; X*(x + DEx-1D=0;x=0,x=1,x=-1.
6) x°—4x* = 0; x*(x®4) = 0; x*(x + 2)(x=2) =0; x; = 0, x, = 2, X3 = —2.
B) 0,5%°-32x = 0; x(0,5x*-32) = 0; 0,5x(x +8)(x~8)=0; x, =0, x, =8, x; =-8.

r) 0,2x*4x? = 0; x%(0,2x™~4) = 0; 0,2x*(x+2v5)(x =2v/5)=0;x, = 0, x, =25,
X3="2\/§.

353.a) (a2—4)(a2+4)=25a2-—16; a'-16-25a>+16=0; a*-254>=0;
az(a2—25)=0; a, =0 wm a*®=25=0, a*=25, a, =5 Wm a; =-5.

6) (xz—l)(x2+l)=6x2—l; x*=1-6x2+1=0

xl(x2~6)=0; x =0 wm x> ~6=0, x*=6, x2=\/6 HIN x,z—\/g.

354. ) x*(x—1)-4(x-1)’ = 0;

(x—l)(x2—4(x—1))=0;

x—1=0 nmm x2—4x+4=0;

M3 NIEPBOTO ypaBHEHHA x| = |;

4+0
2

6) 2y (y+1)=(y+1)" =0; (y+l)(2y2—(y+1))=0;

y+1=0 wm 2y2—y—1=0;

2.

w3 BToporo D=(~4)>—4-1-4=0; x,=

M3 NIEPBOTO ypaBHEHHS y; =—1;
1+3 1-3

w3 Broporo D=1-4-2(-1)=9; y2=_1_=1 i y, = 7 =-0,5.
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B) (5x° +40) - (19x7 +38x) = 0; 5(x*+2°)~19x(x+2)=0;
5(x+ 2)():2 —2x+ 4)—19x(x +2)=0;
(x+2)(5(x* - 2x+4)-19x) =0;

x+2=0 wm 5x2 -10x+20-19x=0;
Y3 NIEPBOTO YPABHEHUS X, = —2;

3 BToporo 5x” —29x+20=0;

D=(-29Y —4.5.20=441; x, =2 H _5 i 5, =2-H _o8.
D) (6x° +6) (315 +31x)=0; 6(x*+1)-31x(x+1)=0;
(x+l)(6(x2—x+l)—3lx)=0;
x+1=0 nmm 6x2 —6x+6-31x=0;
W3 MMEPBOro ypaBHEHUA x; = —1;
W3 BTOPOTO 6x2-37x+6=0;

-35 1
D=(-37 -4-6-6=1225 x, =43 _6 wm x, =27 235 -

355. ) + 22 +3x+2=0

C+ DR +x+2)=0
x=-L;2+x+2=0> HET KODHEH.
Orser: x =—1

Oy xX°+4x* ~3x-6=0
x+1DE*+3x-6)=0

-3+433
x=-1; x=———"—"—
2
Orteet: x=-1, -_3—12—2—

356. 1) I'padmkoM dyskumu y = x* sensercs KyOuueckas
" napabona, pacionoxennas B I u 111 yerepTax.

X =2 -1 0 1 2

y | 8 | -1 ] 0 | 1 | 8

2) I'paprikoM QyHKUMH y = X SBNAETCA MpAMas.
3 P -x=0; x(x*-1)=0;

x(x+D(x-1)=0; '
=0, x3=1, x,=—1.

95



357. VpaBHEHNC SKBUBAJIEHTHO Ta-

KOMy: x° = —ax —b; KOJWYECTBO a=0 Y
pELICHUA paBHO KOJIWYECTRY TOUEK
nepeceyeHus y Kyouueckoit napa- a<0b=0

Gombl y =x* M npamoit y = —ax —b.
1) a=0. Tpsmas y =-b wumeer a>0

OJIHY TOYKY MepecedeHus ¢ KyOude- 1+ -

cko#t mapabonoit. 2) a>0. INpsamas b |

y=-ax—b HUMeeT OHy TOYKY Tic- -1 x, 7!

peceyeHus ¢ KyOudeckoit mapaGo- yo 1 X
noit. 3) a<0. ‘b,

a) b=0. TIpamas y = —ax nepece-
KaeT Kybuueckylo nmapaloiy B Tpex

TOYKax. \
6) PaccMOTpHM BCEBO3MOXHBIE TIps-

Mble, mapamnensHele y =-ax. Cy-

IIECTBYET Takas NpsMas, KOTopad Inepeceder mapaboiy poBHO B JBYX TOUKaX.
CummeTpiiHas eff OTHOCHTENBHO TOUKM O MpsMast Takke NepeceKkaeT rnapadony
B JIBYX TOHKax. DTH IpsiMble MMeloT koadduuuent b=5b, >0 u -b<0. Ilpu
b>by n b<—b, npamas nepecexactT KyOuueckyio mapaGony B OJHOM TOUKe.
Ipn —b, < b < by npsiMast nepecekaet MapabosTy B TpEX TOUKAX.

358. a) OGosHaumM x> +6x=1 = 2 -51-24=0;

D=(=5—4-1.(<24)=121 1, =21 g g 12=¥=—3;

x*+6x=8 x*+6x-8=0; D=6"-4-1-(-8)=68;

- —6-2
x,:i%ﬁhswﬁ - x2=6T"/ﬁ=-3—JT7_
Wi x2+6x==3; x*+6x+3=0, D=6>-4.1.3=24;

x3=:§i22-—\/—6-=—3+\/€ 20 x4=:9:§2—\/—€—=—3—\/g.

0) OGo3HaunM x2—2x-5=t=>r2—21—3=0;
D=(-2)*-4.1.(-3)=16; f|=¥=3 i r2=~2-—;—4=—1;
x*=2x=5=3; x*-2x-8=0; D=(-2)>-4-1-(-8)=36;

2+6 2-6
x=——=4 wm x, = =
2

...2;

WIH x2—2x—5=_1; x2=2x-4=0;
2425
2

2-205 1 _ s,

=1+/5 wm )}4= 5

D=(-2)*-4-1-(-4)=20; x;=

QA



B) O603Ha4MM x2,+3x—25'=1 =2-2+7=0;
D=(-2)*-4-1.7=-24<0= HET KOpHEH.
r) O6osnaunm (y+2)° =t =2 —1-12=0;

D=(_1)2_4.1.(—12)=49; 4 :lj-2—7=4 HIH 1, =1__;_7.=—'3;

(r+2)' =4 Y +4y=0; y(y+4)=0, y,=0mmy,=—4; umn (y+2)’ =3

HET peleHuH.
x) ObosHaumm x* +2x+1=t = (t=1)(t+1)=3; =4 ;=2 wm t, =-2;

x+1)* =2 x==1+2 wm x=~1-+2; wm (x+1)? =—2 — HeT KopHeii.

€) Obosnawmm x* —x =1 =>(r—16)(¢+2)=88; > —14r-120=0;

14+26 14-26

D=(-14)" -4-1.(-120)=676; = =20 wm t, = =-6;

x=x=20; x>~x-20=0;

D=(-1)>-4-1.(-20)=81; x =¥=5 I x2=%=.—4;

wm x2-x=—6, x*—x+6=0; D=(-1)2~4-1.6=-23 <0 — HeT KOpHei. .

x) O6osHaumM 2x* + Tx =1 =>(1-8)(1-3)-6=0;

P-11t+18=0; D=(-11)>-4-1-18=49; tl=”+7=9; t2=112_7=2;
2x2+7x=9; 2x2+7x—9=0;

D=7*-4.2-(-9)=12L x2=—7+“=1 W x|=_7;”=—4,5;

wm 2x2+7x=2; 2x2+7x-2=0;

D=7"-4.2-(-2)=65; x,,=——#6—i WM x3=i—4-\/—6§-.
359.2)) -y +y=1;  (@-DE+1)=0; y=1

6)y +)*-2Ty=27, @+ 10f-2n=0; y=-1; y=3
360.a) 2" +x°+ 2 + ¥ +2x+ 1 = 0;

2x+ D +x7+1)=0; x=—%

(¥*)%+ x* +1= 0= Her kopHeit.

OTBC’[‘I'X=—-1.

. 2 )

6)x — 25+ 2 —4x* +x—2=0;

=2 +2°+1)=0

x-2)*+1)}=0; x=2,x=-1 ] Oteer: x =2; x =—1.

4-10898
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F s
361. a) OGosHaumm x> =1 => 1> -9t +18=0;

D=(-9)*-4-1-18=9; 1 =?—32f3=6 w1, =23 =3,

x2 =6, otkyna x, =6 nm x, =—J6;
x* =3, oTkyna X3 =3 wm x4=—\/§;
~6-V3+6++3=0.

6) OGosuaunm x* =1 =>¢>+3t-10=0;

D=3*-4.1.(-10)=49; ¢ 37, Wi r2=ﬂ=—s;

x*=2, oTKyla x| = \/5 HIM X, =—V2; x?=-5 —wner KOpHei;
V2 +(~3)=0.

B) O603HauMM x=r=42 12t +1=0;
D=(-12)>-4.4-1=128;

t,=—l-g-i88—\/i=l,5+\/5 WK [, =

x?=1,5+2, OTKyZa x; =m WITH x2=—m;
x*=1,5-2, otkyna x, =\1.5-v2 mwm x4 =-J15-2;
VL5+v2 =1,5+V2 + (J1.5-v2 =\1,5-42) = 0.

r) O6osnauum y* =t =122 -t -1=0;

D=(-1)*-4-12-(-1)=49; 1, = ';’47 ;mmtz l11=—l V= l

24

oTKyZa y, = \g wmm y, = —Jg i y? =—z — HeT KopHel; J: —J—

362. a) Iloacrasum \/3+\/§ B YpaBHEHME: (\/3+\/§) —6(\/3+J§) +3=0.
B+V5) =63 +V5)+3=9+6V5+5-18-65 +3=—120.

6) Moxcrasnm 5 -2 s YPaBHEHHE: (\/5—\/5)4 - 10(\/5 -2y +23= 0.

(5-v2)2=10(5-+2)+23=25-10v2 +2-50+ 102 + 23 = 0.
363. a) CnenaeM 3ameHy £ = x°.

——————12_88\/5 =1,5-2;

PaccMOTpUM KBaj[paTHBIH TpexwicH 2 — 20¢ + 64; peuuM ypaBHcHHMe
12 -20t+64=0.

D=(—20)2—4]64=l44, (= 20i12’ ‘

=16wmt,=4.

Toatomy 12 —20¢t + 64 = (£ —16)(t — 4);
(X2 =16)(x*> — 4) = (x + 4)(x = 4)(x + 2)(x — 2).
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6)t=x%
PewnM ypasHenue: 12 — 17t +16 = 0;

D=(=17)"4-1.16=225; = 17:15; nh=16nmn=1.

Tostomy 1> —171+16 = (1 -16)(¢ ~1);

(¥ -16)(x* 1) = (x+ 4)(x = 4) (x + 1) (x -1).

3 2 __ -
s4.0) LIEITIB o prapi-am=0, yee
y — .
=9 y=13
3 2 _
) LIV =¥=8 4. ie)pPo1)=0, y#0, yr16
y =36y : .
y=1; y=#1 .
1 1 1 1 2 12
365, —————=—— : . =
x+2 x+4 x+8 x+20 x*+6x+8 x*+28x+160

2(x® + 28x + 160) = 12(x* + 6x + 8)

105 + 16x — 224 = 0; 53" + 8x— 112=0;

-8+ 48 —-8-48
=4 A X

D=8+4-5-112=48% x= o C4mxn= =-5,6
Ortser: 4; -5,6.
2 2
366.3)x 5x+3 x +5x+1=l; x+~—§——x—-]—.—.-l-
x-5 x+5 4 x-5. x+5 4
] =15
C R T x
x* =25 4 x==7
Oreer: 15;-7.
2 2 _
6)x+6x+10_x 6x+7=71; x+3+;—(x-—3)+i=7}-
x+3 x=3 8 x+3 x-3 8
33, 3 —~8x~35=0
x*-9 8
D=82+4‘3.35=222; XI___8+22=5"x2=8_—_22____21
6 . 6 3
Orter: §; —2-:1;. i
T 1 10
367. - + -
Y P 6xe8 52" x-3 _
x+2(1=(x=4))+10(x-4)=0, x=+2, x#4
-2+ 13x=30=0; X = 13x+30=0
x=10
x=3 Ortser: 10; 3.

4*
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3 37
xXX-x~6 x+2 x*-9
I+ 3)(1 +x—3)=T(x+2), x#-2, x#43

6)

3x*—4x-32=0
D=4"+4-3-32=20% X|=4+20=4""2=4;20'=_2_2'

' 6 6 3

2
Ortser: 4; —2—.

3

2 3 _2,2 -
368. — Z1 + 34;c2+2l =4x 3.\" 14x-4 ( =1)%0
X =x"+x-1 xX+x"+x+1 x"~1

X+ 1+ @2 +21)(x—1)=4x* —3x> + 14x -4, x 2 %]

-8 +16=0;(x—4)?=0;x=4

Ortger: 4.

369.a) x2 = =4
4x-17 .

4° -T2 -Tx+4=0; (x+1)[dx*—11x+4)=0

D=11"-4.4.4=5T=x=-1n x2.3=@

11£457

3 8 .

5x-3

3x-5

368582 —5x+3=0

(x+1)EBx}-8x+3)=0

Orser: —1

6) x* =

)

4+

D=8-4.3.3=28=>x=~lnx,,= 3

+
Otger: —1; 4 _3ﬁ .

241

370. a) O603HaunM X

X
2
Tornat+l=2l; t+1=§;t+1—§=0; 2l‘—‘!+2i=0, t+0.
t 2 t 27t 2 2t .

Pemnm ypasuerne 2t° -5t +2=0;

+
D=(-5)?%-4-2.2=9, r=£, f=2um zz=i.

4 2

x*+1 2 :

1) =2 x*+1=2x (x#0);

x1=2x+1=0; x-1)2=0,x=1.
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2
2) 2 +1=l; x2+l=lx (x#0); xz—lx +1=0;
S 1 2 2 2

2
D=(—%) —4-1-1<0 — kopHeit Her.

2

6) Obosmaunm 2=,
3x-2
Torna t+l=2—1-; t+1—3=0;
t 6 t 6
6’ +6-13t=0; 6*-13t-6=0;
135 3 2
D=(13)-4.6-(~6)=25, t=———, == t,=—.
(13) (-6) W=y k=3
2
1)) X +2=2; 2x*+4=9x-6 (x;&z ;
3x-2 2 3
2x*~9x+10=0;

91

D=(-9)}-4-2-10=1; x= , X2=2 W x; =2,5.

2) "2+2=3; 3x*+6=6x—4 (HEJ; 3x*—6x+10=0;
3x-2 3 3
D=6>-4-3-10=-84 <0 — HeT KOpHeil.
x 1-4x
x1-2 2-x
X +axt -1+ 4x* -8
xt=2

x*+8x21~9=0, x#+/2

+4=0

371.2)

=0

x =
Orger: *1.
x1+3 2 10
6 =0
)x2+l x*-4 x'-3x"-4
2
y=x"
y+3, 2 10

+ -=0
v+l y—4 (y-4)(y+))
Y+ -H+2(y+1)+10=0,x% 4, x#—1
Y +y=0
y=0=2x"=0=>x=0
y =—1=> x* = —1=> HeT kopHeH.
Ortser: 0.

101



| +1Y x=2Y x+1Y
372.a){" )-16( )'=15; r=(——)
x=2 x+1 x-2
t-l§=15;
t .
P=15t-16=0=>1=16 nt=-1
x—+l=i4:>x=3 nx=14
x=2
Ortger: 3; 1.4.
2 2 2
6) (x+3) _9(x—5) -3 t=(x+3)
x-5 x+3 x=-5

t—?=8; -8 -9=0=¢=9 ut=-1

X+3=i-3=x=3 nx=9

Xx—
Oreer: 3; 9.
, 1 1 1
373. a) 2(,\' +7)—(x+—J=2; t=x+—
28 —4—1=2;
2P —t-6=0;
1+7 1-7 3

D=(-1)’+4.2.6=T"=tj=——=2 N t,=——=—=
4 4 2

x+l=2=$x=1
x

1 3 .
X+—= = => HET KOPHEH, T.K.
X

x+l 22

X

OtserT: 1.

0) 9x2—l8x+—97—1—§=22: t=x+l
X X

9:2—18—18/=2;;

97 - 18t-40=0;

D=18+4.9.80= 42" =7, =15+ 42 ;]

Kol =-—ll
3 3

x+l=31=>3x2-—10x+3=02x=3 " x=l
x 3 : 3

x+l >2

1 1
x+—#-1—, Tk
3 x

X

Ortger: 3; l
3
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374. l(a+l).—.a’+iz;‘ ;=a+l¢0
34 a a . a

31r=r’—3t

4
4P -25t=0
t(l’-§)=0=>t=0,!=i—2,5

a+-!-=2,5=>a=2 H a=l
a 2

t=—2,5 He NOAXOINT, T.K. ¢ Gonbmie £-3ts 3% pasa.
i 1
Otser: 2; —.
2

375. a) x3+—l;=22 (x+l); t=x+l¢0
x X x

£ -3t=22
£ -25t=0=>t=0,t=%5
x+l=iS=x’tﬁx+l=0=x=——Siﬁ—l " .=__—51J2’_1
X 2 2
OrtsBerT: _Si—\/ﬁ_
2
6) x34713—=l9(x——]-); t=x—l
X x) x
£+3t=19¢
£-16t=0=>¢t=0,t=14
x—l=0=>x=il.
x
x—l=i4=>x2:t4x—1=0=>x=2i\/§ Hx=-2%45
x
OtBeT: —2:{:\/5.

376. a) 1) Mpadmk dymamm y = x>~5x—50 apaserca na-
paGonolf, y KOTOpO¥ BETBY HATPABNEHEI BBEPX (T.K. KO-
3¢ GHIMEHT TIPH X MONOKUTENBHLH).

2) Pemrnm ypaBHEHHE

~5x-50=0;
D =(-5)~4-1-(=50) = 225;
= 5+15 —10,%,~ 5-15 _
3) (-5; 10).
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6) 1) Tpagwxom dyHKimm y = —m’—8m + 9 aBaseTCA Na-
pa6osa, y KOTOpOi BETBM HampaBicHsl BHU3 (T.K. K03¢d-
dUIMEnT NpU M OTPULATENEHLIN),
2) PemuM ypasuenue —m™—8m + 9 = 0;

= (~8)™—4-(~1)-9 = 100;

8+10 8-10

m = =-9, m,= =1.
“2-(=1) -2

3)[9;1].

8) 1) T'padmxom dynkumu z = 37 + 4—4 sarnsercs napa-
60J1a, y KOTOpO#H BETBM HaupaBICHBI BBEPX (T.K. K03pdu-
IMEHT TPH J° TIONIOKUTETbHBIH),

2) Pemrum ypasnrenne 3)° + 4y—4 = 0;

D= 4*43-(~4) = 64; y, = ‘46"8 i,yz—-%—i =2,

3) (=0 —2)u(§ -+ o).

r) 8p° + 2p-2120.
1) Tpadmkom dynxuwm 8p* + 2p—21 arnsercss napaGona,
y KOTopoﬁ BETBH HalpaBJICHB! BBEPX (T.K. K03 uImeHT
npu p* nonommenmbm)
2) Pemum ypasuenne 8p” + 2p—21 = 0;
D =22-4-8:(-21) = 676;

_ —2+26 =15 py = -2-26
141 16 395 P2 ]
3) (=o0; —=1,75]Uf1,5; + o0).
K) —4x% + 12x-9<0.
1) I'padpuxom dyuximm y = —4x* + 12x~9 sensercs napa-
6ona,’y Kompoﬁ BETBH HanpasJeHb! BHU3 (T.K. k03¢ u-
UMEHT TipH X° orpnua‘rcnbmrﬁ)
2) Pemmu ypasrenue —4x° + 12x-9 = 0;
4x’-12x + 9 =0;

D = 12%-4-(~4)(-9) = 0; x =

=-175

=15. -

-12+0
-8
3) (~o0; + o).

) —9x + 6x—1 < 0.

1) TpadukoM ¢yrkmmu y = ~9x° + 6x—1 sBNgETCA Mapa-
00J1a, y KOTOpO#M BETBH HanpaBJeHbl BHU3 (T.K. K03¢du-
UMEHT TpH X* OTPHLATENBHBIH).

2) Pemnm ypasuenue ~9x° + 6x—1 = 0;

9x’—6x+1=0;
D=(-6/-491=0;x= .6_&_0

-

3) (—oo; %) V) (%; +0) .
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377. a) 2(x* + x-3x-3) > x* + 5x=Tx-35;
*=2x+29>0. Y
1) Tpadukom dynkiuu y = x*~2x + 29 spasercs napa60na,
Y KOTODO# BETBH HAIpaBJieHs! BBepX (T.K. X0ddduimeHT
TIpH x* MONOXKUTENEHBIH).

2) PetruM ypaBHeHue x*—2x + 29 = 0; 0 x
D =(=2)*~4-1-29 < 0 — HeT KopHei.
3) x — moboe.

6) (x + 5)(x=7)<4(x* + 2x—4x-8);
x* + 5x—Tx—35<4x% + 8x—16x-32;
X + 5x-Tx=35-4x"-8x + 16x + 32<0;
-3x% + 6x-3<0.
1) Tpaduxom ¢yuxuum y = —3x* + 6x—3 aBnseTca napa-
Gosa, y KOTOpO# BETBH HaINpaBiieHBl BHH3 (T.K. ko3(pdu-
IMEHT TIPH X* OTPHHATENLHEI)
2) Pemmm ypasrenme —3x° + 6x-3 = 0;
-2 +1=0;
2+0

D= (—2)2-411—0x—T =1,

3) x — mioboe.

378. a) 1) T.x. nogkopeHHoE Bmpaaicerme HEOTpHLIATEb-
Ho, To 144-9x*>0 n l44—9x CTOMT B 3HaMeHareNe =
144-9x7 # 0 3Hauwr, 144-9x2 > 0.

2) I'padukom dyuximu y = 144-9x2 spnserca napaﬁona;
y xo*ropoﬁ BETBH HalpaBlieHbl BHU3 (T.K. KOd)HIMEHT
TIpH x° OTPHIIATERBHEIH),

3) Pewnm ypasucrue: 144-9x* = 0;

ox* = 144; ?\? 16; x=4 nmix=—4.4)(4; 4).

6) 1) Tak kak MOAKOpPEHHOE BhIpaXKCHHE HEOTpHLA-

TENLHO, TO 16—24x+9x2>0. T.x. x + 2 CTOHT B
3HaMeHarele Jpobu, = x+2#0=>x# 2.

2) Tpaduxom dymximu y = 9x*~24x + 16 sBnsercs
napabona, y KOTOpO¥ BETBH HAIPaBIICHEI BBEPX (T.K.
KO3 GUUMEHT TIpH X TI0NOKUTENBHBIH).

3) Pemmu ypasHeHue 9x°—24x + 16 =0;

2440 4

18 3

D=(-24y>4916=0; x=

4) (-0, ~2) U (-2;+w0) '

379. Koraa AMCKpUMUHAHT Gonbine Hynd, T.c. D =8%—~4(a+2)(a—4)>0
a>—2a-24<0;4<a<6

380. Koraa AMCKpUMHHAHT McHBIIE HyNis, T.e. D =62 —4(b—1)(b—3) <0
b —4h-6>0

b<2—\/1—0
b>2+10
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381. YpaBHeHHe He HMEET KOPHEH, €CIH 1OCTE 3aMEHBI COOTBETCTRYIOLIEE EMY
KBaJpaTHOE YPaBHEHHE HE UMECT HEOTPHLIATEILHBIX KOPHEH.
O6o3HauYMM [ = x°.

a) 1) 2 =12t* + ¢ =0 He umeer xopHei npu D < 0;
D=144—-4c <0mpu 4c > 144, ¢ > 36.

2) 1 =12 +c =0 npu D >0 nMeer KOpHM 1=E2£.

Ilpu D 20 o6a oHu oTpHUATENLHBIMH OBITH HE MOTYT. OKOHYATENLHO, ¢ > 36.
6) 1) 2 4+ct+100=0 He Ameer KxopHe# mpu D < 0;
D=c*-4-1-100 <0 npr c* <400, -20<c<20.

—cisfl—j

2) 2 +ct+100=0 npu D >0 umeeT KOPHH ¢ = >

Ilpu ¢ <0 omuH n3 KopHeil 06s3aTeLHO HeoTpULaTeNeH (—¢ + JD= 0);

np ¢ > 0 mmeeM —~ +vVD <0, ¢>D, Ho D =c*—400<c?, moatomy c > D
BCErza.

Hrak, ¢ > 0. OkoHuarensHo, ¢ > —20.

382. YpaBHeHHE UMEET KOPHH, €CITH TOCIIE 3aMEHBI COOTBETCTBYIONIEE KBaApaT-

HOE ypaBHEHWE MMEET HEOTpHIATENBHbIE KODHH. (2 —13f+k=0 uMeer kopHH

13+JD
2

U XO0TA

bl 2

mpu D=(-13)>-4-1-k 20, T.e. npn ks?- OHH PaBHHI ¢ =

OBI OIMH M3 HUX MOJIOXHTEIEH.
a) YpaBHEHHE MMEET YETHIPE Pas3/MUHBIX KOPHA, €CTH 06a KOPHA COOTBETCT-
BYIOLIErO KBAJPaTHOTO YPaBHEHHA MONOXHTENbHBE M pasmuuHbl, T.€. D > 0, T.e.

13—\/5>0; 13-V169—4k >0; 13>169—-4k; 169>169—4k; 4k>0;
k > 0; OKOHYATENBHO, 0<k<l-‘61—9.

6) VpaBHeHue MMeeT ABa KODHS, €CIIH OOWH M3 KOpHEH COOTBETCTBYIOLIETO
KBAIpaTHOTO YpPaBHEHHA OTPHIATENICH, a BTOPOH HEOTPHMLATENEH, T.€.

13—-\/B<0; T.e. 13<169-4k; 1.e. 4k >0, k < 0, nu6o xorma D = 0, T.e.

)

4
383. PenmiM nepBoe HEpaBEHCTBO.
PaccMoTpHM ypaBHeHHe x” + 6x—7 = 0;

D=62—4-l-(—7)=64;x1=-6—+2@= N (]

(x-I(x+7)<0 mpu ~7<x<1.
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PellInM BTOpOE HepaBeHCTRO: x° —2x—-15<0;

D=(=2)"-4-1(-15)=64; x, =3§—8= 5, x=

(x—=5Xx+3)<0 nmpu -3<x<S.
O6u1He pelleHHs HepaBeHeTB: ~3<x<1.

384. a) Pemunm 1epBoe HepaBeHCTBO cHcTeMbl. 4x2 —27x=7=0;
© D= (=27)"-4-4-(-7) = 841;
27429 56 27-29 2 1
=—=7 um x, = =

8 8 8 8§ 4

X =

(x—7)(x+%)>q pu x<—% nx>7.

V4uTBEIBas BTOPOE YPaBHEHHE CUCTEMEI, MOTy4aeM: x > 7.
6) PemuM nepBoe HEPaBEHCTBO CHCTEMBI.

-3x7 +17x+6<0; 3x* -17x-6>0.

PaccmoTpyM ypaBHeHHe 3% =17x-6=0;

D=172+612=289+ 72 =36, xl—”—’“ﬁ—%_(, e xy =112 L,

(x—6)(x+§)>0 nmpu x<—% Hx>6.

: 1
Vyursias BTOpPOC YPABHCHUC CUCTCMEI, MOJTYy4YaeM: X < —E .

B) PetinM BTOpOE HEPABEHCTBO CHCTEMBI:
2x?-18>0; 2(x*=9)>0 2(x-3)(x+3)>0 mpu x<-3 u x>3.
W3 neproro HepaBeHCTBa CIIENYET, 4TO X < —1, nofydaem: x <—3.
1) Petttum BTOpOE HEPABEHCTBO CUCTEMBI:
3x*15x > 0; 3x(x=5) < Q mpu 0 < x < 5.
U3 nepsoro HepaBeHCTBa CleAyeT, 4To x > 4 , momy4yaeM: 4 <x < 5.
385. a) PerunM mepBoe HEPaBEHCTBO CUCTEMBIL.
PaccMOTpHM ypaBHEHHe x° + x—6 = 0;

. —1+5 -1-5
D=1"41(-6)=25; x,= =2, %=

=-—3;

(x2)(x +3)<0mpu -3 <x<2.
PellimM BTOpOE HEPABEHCTBO CHCTEMBL: —x° + 2x + 3 > 0; x*—2x-3'< 0;

D=(=2Y—41(=3)=16; x, =2%4=3 wn x, =22 =

(x3)x+1)<0npu—~-1 <x<3. :
VuuThIBas pelIeHHE NEPBOr0 HEPaBEHCTRA, MOTyYaeM: -1 <x<2.
6) PeruM repBoe HEPaBEHCTBO CHCTEMBI.

PaccMoTpuM ypaBHeHHE X +4x-5=0;

D=4-41(-5)=36 x = =281 5 =6 _ 5

2

x-1)(x+5)>0mpux<-Spux> 1.
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Pemm BTOpOE HepaBeHCTBO cHCTeMEBI. PaccMOTpHM ypaBHEHHE:
$2x-8=0; D=(-2)—4-1(~8) =36; x, = # =4, x,= 2 ; 6_ -2;

(x+2)(x4)<0nmpu-2<x<4.

VunTHIBas pellieHHe NEPBOTO HEPABEHCTBA CUCTEMB, ToNydaem: 1 <x < 4.
386. a) (x + 1,2)(6—x)(x—4) > 0;

—(x + 1,2)(x—6)(x—4) > 0; (x + 1,2)(x—6)(x—4) < 0;

=55 (-l)u46)

6) (%—x)(%—xx;—x) <0;
- - D= 1) <0 (r=E=3Hx=2)>

- T GmuGi)
r 1 1= 73 2

7 3 2

B) (x + 0,6)(1,6 + x)(1,2—x) > 0;

—(x +0,6)(x + 1,6)(x-1,2) > 0; (x +0,6)(x + 1,6)(x-1,2) < 0;
=k V. = N, —1,6) U (-0,6:1,2
-16 0,6 12 X (= )t )

1) (1,7-x)(1,8 + x)(1,9-x) < 0;
(x=1,7)(x + 1,8)(x~1,9) < 0;

TN TN - |
T8 17 19 ¥ (uTl®udTLY)

387. a) 3x-5)(x + 4)(2—x) =0; 3Ix-5=0mnu x + 4 =0 wum 2—~x = 0;
T.C. x=1% WHX=—4 amux=2.

6) (3x-5)(x + 4)(2—x) > 0;

—3(x—§)(x+4)(x—2)>0; (x——35~)(x+4)(x—2)<0.

T N 2
4 lz 7 X (—°°9‘4)U(15;2)
3.
8) (3x=5)(x + 4)(2-x) < 0;
“3x-Dr =D <0 D=2 0-
S S s 4130
-4 12 2 X (-4 E)U( 3+00)
3
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388. a) 18(x—2)(x~7) > 0; (x—2)(x-7) > 0;

. 2 7 +;x (—00;2) U (7;+0)
6) —(x—7,3)(x—9,8) >0; (x_7,3)(x_9’8) < 0;
w . i
73 98 % (1:3)U(9:8)
B) —(x + 0,8)(x4)(x-20) <0;  (x + 0,8)(x—4)(x—20) > 0;
208 4 20 * (-0,8;4) U (20;+)

1) =100 + 0,3)=17)(x=5)20;  (x + 0,3)(x—17)(x=5)<0;

— + —
-0,3 5

L

17 *

(—00;-0,3][5;17)

389. a) (x—4)(x + 4)x + 17) > 0; 6) (x —%)(x ~1)(x+11)<0;

NCEN N,

S o2 1l
3
2
(=17;-4) U (4;+) (—o0;-1 1)U(§;1 1)
B) x(x—5)(x + 5) <0; r) x(x-0,1)(x + 0,1) > 0;
N+ = NEN >

1

-5 0 5 -0,1 0 0,1 *

(-2 -5)u(0;5)
1) (=3)x + 3)x-1)x + 1) > 0;

DN= + =

(=0,1;0) U (0, 1;+w)
e) x(x—15)(x—6)(x + 6) <0;

N= + =

3 -l 1 3 x 6 0 6 15 x
(—0;=3) U (=L 1) U (3;+) (-6;0) U (6:15)
390. a) T.k. x> + 17 > 0 upH BceX X, PELINM TONHKO
HepaBeHCTBO (x — 6)(x + 2) < 0; m
ero pemlenue: —2 <x < 6. . -2 6 X
6) Tx. 2%+ 1>0 upu BCEX X, PELIMM TOJLKO Hepa- n — <
BEHCTBO X(x — 4) < 0; ero pemenue: x <0 ux > 4. 0 4 »

) T.k. (x — 1) > 0 npu Bcex X, ITOT MHOXHTENb HE
BJIMACT H2 3HAK HCPABCHCTBA. HO T.K. HCpaBCHCTBO

+ G
CTPOTo€, UCKIIIOYHM U3 pemenns x = 1. Pemmm uepa- w

BEHCTBO X — 24 < (; x < 24, VuurhBas, uTO X*1, 1M10-
ayqaeMx < lm 1 <x<24,
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2
r) Tx. (x — 4)° 2 0 npu BCex X, ITOT MHOXHTEIbL HE

BIMSET Ha 3HaK HepaBeHCTBa. Ho T.K. HepaBeHCTBO N _{_

CTpOTOE, UCKITIOYMM U3 perenns x = 4, Pelunm Hepa- 7 21 x
BeHCTBO (x + 7)(x — 21) > 0. Ero pewenne: x < ~7 u
x>21.

391..a) T.k. (3x — 1)(6x + 1) cTout mox xopHeM, 10 (3x — 1)(6x + 1) 2 0.
T.x. (3x — 1)(6x + 1) crour B 3HameHarene = (3x — 1)(6x + 1) = 0.
Cnepnosarensho, (3x —1) (6x + 1) > 0;

6-3(x—% )x + % )>0;

(x= 3+ )> 05 (03 = I3+ 0,
7

Jax+2)(x-4)

T.k. noakopeHHoE BeIpaxkeHNe HeoTpuuarensHo = (11x + 2)(x—4)>0.
T.x. (11x + 2)(x—4) crout B 3Hamenarene = (11x + 2)(x—4)=0.
CrenosarensHo, (11x + 2)(x—4) > 0;

6)y=

2 2
(x+ ﬁ)(x -4)>0; (—oo,-—T]—) U (4;+00).

392. a) Bripaxenue x=3
x+1

HE OMPEACIICHO B TOUKE X = -1, MO3TOMY B PCLUICHUC .

TIEPBOTO HEPABEHCTBA 3Ta TOUKa He BxoAuT. Ho OHa BXOAWT B pellieHHE BTOPOTO,
T.K. TIipu X =—1 JIeBast 4acTh BTOPOTO HEPABEHCTBA PaBHA HYJNIO, SHAYUT HEPABEH-
CTBa HE PABHOCHJILHEL

6) B pelnenvie mepBoro HepaBeHCTBa TOYKa X = § He BXOIMT, a BTOPOTO — BXO-
IIMT, CIIENOBATENLHO, HEPABEHCTBA HE PABHOCHITEHEL.
393.2) x—8 x+16

> 0; 0)
X+ x-11

<0=

(x—8)(x+4)>0;

(+16)(x=11) < 0;

+ = Ty + — Ty
-4 8§ x -16 1 x
x€ (—o0;—4) U (8;+x) . xe(=16; 11).
B) XHZO; r) 6—x$0;

3-x x—4
x+D(x—3)<0; (x=6)(x—4)20,
x#3. x# 4.

+ — ty + = *,

-1 3 X 4 6 x

xef-1;3). xe (—00;4) U [6;40) .



2X—4SO; . e) 5"‘1_
3x+3 . . 2x+3

: 1 3
{(x+1)(x—z)so, (x-3Hx+3)20,

x#-1 3
X#——=.
2
+ = T,
+ = %, >
1 2 X _3 L
2 5
3. .1
xe(-1; 2]. xe (—°°;—-2-)U[§;+°°) .
394.2) 52 s X780 gexqs L = Lt
x+4 x+4 —4 18 x
-2 — (
6) 5x+8>1<:>4(x+2)>0® x< + ) + -
x X x>0 -2 0 x
. 2
== + ) - (+
3-2x 5x-1 x< 3 >
RErroalat il I -2 = -
X + X + x>- 3 5
5 ,
- + (= ) +
XA 5 12 G 12 4<x<-8 —

x+8 x+8 -12,4 -8
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I''TABA III. YPABHEHHA H HEPABEHCTBA
CABYMA IEPEMEHHBIMH

§ 7. YpaBHenus ¢ AByMsI lepeMEHHBIMH H UX CHCTEMBI
395.a) x=—1; y =3 = (-1)>-3 + 2 = 0. CrnenosarensHo, (~1; 3) spnsercs peme-
HHEM YpaBHEHHS.

6) x ==1;y =3 = (=1)3 + 3#6. CnenosarensHo, (—1; 3) He gBNAETCSA peUICHUEM
YypaBHEHHMS. '

B)x=-1; y=3= (—])2 +32=10. CneaosareinsHo, (—1; 3) sBnsgeTCA peleHUeM
ypaBHEHUS,

Nx=-1; y=3=(-1)? -3> +8=0. CnenorarensHo, (~1; 3) aBnsercs pemmenn-
€M YpaBHEHMS.

396. a) (0; —4), (8; 0), (10; 1);

6) (10: 0): (10; 1), (10; 2);

8) (12; 0), (6; 1), (4; -2);

1 (0;2), (1; 2), (1;-1).

397. a) Bropas; 6) lllecras; B) [laras; r) [lepsas.

398, x* - y? =0®(x—y)(x+y)=0@|:y=x
) y=

=—x
399. a) 6)
ﬂ\
y YA
Ix+0y=12
1 Ox+y=1
0 ] >
o 0 X
B) r)
AY yvA
Xx=35 1,5 y=15
0 51 x 0 ?
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o)

y=3 %
3 ~
]
=
0 7] 3
%)
%
o
| o
] LR
R =
=) 0 2 x

400. 3) (x— DH(y—1)=0;
B) (x— (x+2)=0;
401. a) (x - 3)(y—3) =0;
B) pl=2;

402. 2)

3

2—-—+-.
32 [ i,
1 O 23X
1
e o
'__]3

B)

Jah
N,

€)
Ya
- g
i
1l
=
-3 0 x
-1l y=-1
3)
VA
3 y=3
0 '
3]  y=-3

6)(x+ iy—x)=0;
)@+ Hy-2)=0.
6) (x+2)(y +2)=0;
r)(x+2)(x—4)=0.
6)

A

=Y

r)

PR+ D14
S
]

3 §o/lx %

y=0,5x*+ 1
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403. a) [Tapa npaMeIX x =5 uy =—6;

6) mapa npAMeIX x =2 uy =4,

B) Touka (0; 1);

T) OKPYXHOCTE C LIEHTPOM B To4ke (5; —2) H paguycoMm 1.
404.2) 3+ = R (27 +(\5) =92 +)7=9;
6)x* +y* = R%: 32+ 42 =25, x* +y* = 25;
B)x*+)*=R%; 82+ 02 =64;x* +)* = 64.

405. (x =2+ (y+ 57 =R

a) (3’ + 42 =25; (x—2)*+ (y + 5)* = 25;

6) (—5)2 +122=169; (x—2)* + (y + 5)* = 169;

B) (- 1) +1’—2 (x— 2)2+(y+5) 2.

406.x° +y* —6(x—y) =T & x —6x+9+y2+6y+9 25 &
o (-3 +(y+3)2=25.

(2x+ y)
4

407.3, T.x. —(x=0,5y) =24 xy=12.

408. TIpu m < 0.

409. a) Touka kacanus (5;0)=>r2=49;r=7.
6) Touka kacanmns (0;7) = r’>=25r=5.
410. (x—3)* + (y—8)* =/

a) Touka kacamms (3;0)=>r>=64;r=8.
6) Touka xacamus (0;8) =>r’=9;r=3.
411.a) x- y=2.x,y€Z
x=tl=y=42; x=42= y=1*1
Orser: (11;£2), (£2;£1).

0) x? -—y2 =3, x,yEZL

(x=y)x+y)=3

x=12
y==I1
x=%2
y=¥Fl

x—y=:tl=>x+y=i3=>{

x—y=:t3:>x+y=irlﬁ{

Otser: (£2; 1), (£2; F1).

412. a) 1) [padmk dyukumn y = 25x> + 6x — napaGorna, y KOTOpo# BETBH Ha-
TIPaBJEHb! BBEPX (T.K. KOO(HIMEHT IPH x° MONOKHUTENEH).

2) Peurnm ypasrenue 25x° + 6x = 0;
x(25x+6)=0,x,=0;

25x+6=10;25x=—6,x, = —

_5.
o559
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6) (x-13)(x + 13)> 0
(—oo;~13)U(l3;+oo) + el ty
X

2 ‘
B) 4x* ~22550; x? g[%] s |d<7.5;

1) x¥*~10x-24 < 0.

1) 'padux dynxuuu y = x~10x-24 ~ napaGona, y
KOTOpOH BETBM HalpaBJIeHb! BBEPX (T.K. k03duum-
€HT TIpH x° TIONOKHUTENEH).

2) Pemum ypasHerue x—10x-24 = 0;

D=(—10* —4.(-24)=196;

N L2 LRV [ LI
2
3) (-2; 12).

) 15x°-30-22x-7 > 0; 15x"-22x-37 > 0.

1) Tpaduk dynkmmu y = 15x>~22x-37 — mapaGona, y

KOTOpO# BETBHM HampaBlieHbl BBEpX (T.K. koadduim-

HT TipH X° TIONOXHTENEH),

2) Peurum ypasuenwe 15x°-22x-37 = 0;

D =484 —4-15-(-37) =2704;
22452 7. 22-52

= SRATER =

30 15 30

3) (~o0i=1)u(27500)

X3

¢) 3y' =7<26y+70; 3y’ =26y -77<0; Gx+T(x-11)<0; —%stn.

11{1+2y)—-9y=37, [11+22y—9y =137,
413, ) (1+2y)-9y +22y—9y
x=1+2y; x=1+2y;
13y=26, ly=2, x =35,
x=14+2y;, [x=142-2=5;, |{y=2.
& l6x——4(3x——2)=5, 16x—12x+8=35, [4x=-3, x=-0,75,
y=3x-2; y=3x-2; y=3x-2; {y=-4,25"
—10x -4y =—-60, [-7x=—63, x=9, x=09,
414. 2)
Ix+4y=-3; Ix+4y=-3; |3-9+4y=-3; |y=-7.5.
2x—-y=85 2x—-y=85 x=30
= =
5x—-2y=200 x=30 y==25

415. ) x=-2;y=1 (22 + (1)’ =% 6(=2) + 51 ==12+5=-7.
CnenosarelbHO, (—2; 1) He ABNACTCA PEMICHUEM CHCTEMBI.
6)x=1,y=-2,1+(=2)?=5; 61 + 5-(—2) =—4. CnenoparensHo, (1; —2) aBnser-
CA PEUICHHUEM CHCTEMDI.
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416. 1) I'paduk dyrxuwmn y = x* - napabona, y
KOTOPO# BETBU HAMpaBJIEHEI BBEPX (T.K. K0I-
¢HImEnT MPY x? MONIOXKHTETLHBIN)
2) HaitneM K0OpANHATHI BEPILHHBL:

b 0
_x::—_=___=0=> =0;0;0‘
5= 52T T ¥5=0;(0;0)
3) x 1 ]33]0

y 119901

4) I'padux gynkuuu y = 2x + 3 — npsMas.

X -1 1
y 1 5

Touxu nepeceverns — (—1; 1); (3; 9)

417. 1) Tpaduk x* + y* = 25 — OKpYKHOCTb C
ueHrpom B (0; 0).

2) Ipadux yukumm y = x’~6 — mapaGorna, y ko-
TOpPO# BETBM HanpaBieHbl BBEpX (T.K. ko3ddu-
LIMEHT TIpH X IOTIOKHTENEH).

3) Haiinem xoopauHATHI BEPLIHHEL

T xp= —-b—=—i=0; ¥ = 06 =—6; (0; ~6).
2a 2-1

4 [x[33]2][1]J0]1]2]73 -6
y |3 ]=2[5]6|-5]|-2]3

[MpubnmxeHHsle ToukM nepccedeHns — (3,2; 3,9)i (-3.2; 3,9); (-1,1; 4,9);
(1,1,-4.9).
418. 1) Tpaduk yparHenus x* + y* = 100 — okpyXkHOCTh ¢ LIeHTpoM B (0; 0).

(94 1 2
=—x"-10
10 y )

2) 'pagmik dyrxummn y = %xz — 10 — mapa6oJa, y KOTOpo# BETBY HalpasJICHLI

BBEPX (T.K. KOODUIMENT NPH X° TIONIOKUTENEH).
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3) HaiineM KoOpAHWHATH] BEPILINHBL

O R A %02—10=—10; (0; -10).

4) x| -3 |27 -1 0 1|2

y|-——1]-8[~45|-10]1-95|-8|-——

Touku nepecedenns — (—10; 0); (6; 8); (-6; 8).

1) I'papuk pynkun y = s _ runepbona, y
x

koTtopoit BeTBH pacnosnoxeHsl B I u III 4. (T.k.
k=6>0).

x 1231236
yl-6|3|=2]1]6[3]2]1

2) I'papmx dyHxan y = %x —2 — npsamas.

x 0 6
y =2 2

TTpu6nwkennsle TOUKH HepecedeHns — (4,8; 1,2); (-2; -3,2).

(=3 + (-4’ =4,

y=x

1) Fpapuk ypasrerms (x-3)° + (»4)* = 4 — ok-
PYXKHOCTB C LIEHTpPOM B TouKe (3; 4) ¥ panuycoM 2.
2) Ipauk dywkuum y = x* — napaGosa, y koto-
poit BeTBM HanpaBJieHbI BBEpX (T.K. koddduient
nipH x* MONOXUTENEH).

3) Haitxem xoOpAMHATbE BEPLUMHBE

3y ==~ =0y, = 0,00)

6)

4) x [3[=2[-1]o]1]2]3
ylolalt]ol1[a]9

'S
y=x
9
6l -
4 .
1} J(x=3y+(-4) ‘4
-3 0123 %

TIpubamxennsle Touky nepecevermst — (1,6; 2,5); (2,4; 5,8).
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2, .2 1
420.2) | TV =16

x+y+2=0;
x2+y2=16,
y=-x-—12.

1) Tpadux ypasuenus x> + y* = 16 — okpykHOCTS .
c uerrpom B (0; 0) 1 panuycom 4. '
2) I'padux dynxupm y = x—2 — npsMast.
Toukn nepeceuenus — (-3,6; 1,6); (1.6; —
3,6).
=8,
6) |~
x+y+3=0;
8

y=—
X

y=—-x-3.

1) 'papux pynxunn y = 3_ runepbona, y
x

koTOpo# BeTBH pacnonoxers! B I u I 4.
(r.x. k=8>0).

2) I'paduk dyakumm y = —x—3 — npsmas.
Pemennit Her.

_ .3

1.2 Y7

xy=—12.

1) Ipadux dynkuun y = x* — xyGuucckas
napa6ona, pacnonoxennas B [ u [T 4.

2) I'paduk dynkumH y = 2 runepboa,
X

y KOTOpOH BeTBH pacroioxenst Bo I u [V
4. (T.K. k=-12<0).

Pewenwit Her. ‘ y=x
5
=x°+8,
6) Yy ) : .

1) Ipadux dpynkuun y = x> + 8 — napabona, y

KOTOpOW BETBM HampaBJIeHBl BBepX (T.K: k03(-

¢dbuument npu x* MOTOMHTENCH)- 8
2) Haiinem xoopauHaTh! BEPIIMHBI:

b 0

Xp= e = e = =8;(0; 8

b 231 0, va (0: 8)

3) Tpadvx pynkumm y = —x* + 12 — mapaGona, y 1

=Y

y=x2+8

y==x+12

KOTOpOW BETBH HATIPABJEHEI BHU3 (T.K. koddu- 0
IIMEHT TIpY X* OTPHIIATENEHEIH).
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4) HaiiieM KOOPAWHATEI BEPUINHEL:

b 0
Xp= e m————— =), 212; 0;‘2.
a2y " ©12)
5) 2 pemeHus.
y=x*+1,
B) 3
y=—
x.
1) T'padpuk dyrkmwm y = x> + 1 — mapaborna, y » ¥
KOTOpOH BETBH HAlpaBJICHB! BBEPX (T.K. KO-
* 3 pHHeRT TIPH X° TTOJIONKHTENCH).
2) HaiineM xoOpAWHATHI BEPIIMHBL
b 0 :
Xb = m—_—=--r= 0’
2a 21
»=50;1
3
3) I'padnk ¢pynkumm y =< - rumep6bona, y
koTopo# BeTBH pacrionokens! B 1 u IIT v,

4) OxHO pemicHHe.

2 +yr=9, -
r)

(x—10> +y* =16.
1) I'pacerx ypasuenns 2 + 3% = 9 — oxkpys-
HocTh ¢ ueHTpoM B (0; 0) u pammycom 3.
2) Tpaduk ypasuenna (x-10)* + )7 = 16 —
OKpYXHOCTH ¢ neHtpoMm B (10; 0) u pa-
auycoM 4.
Her pemrenwit.

a2 _52
425 {(x 9+ (=97 =9,
y==x
1) Tpaduk ypasrenus (x—4)? + (~5)* = 9
— OKPYXHOCTh ¢ LieHTpoM B (4; 5) u pa-
AHycoM 3.

2) I'padyx dpyHkunn y = x — npamas (6uc-
cexrpuca [ u 11l 4.)

Toukn nepecedenus — (2,4; 2,4); “‘7
(6.6; 6,6). ;

= 2
6) y=x,
y=6—x.
])'l"pad)mc dyuxiu y = x* — niapaGoia, y KoTopolt BETBH HamnpaBicHbl BBEPX
(T.K. k03 PHIMEHT ITpH X NONOKHUTEICH). ’
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2) Haiinem x0OpAMHATBI BEPIINHLL:

b 0
Xp==—=——=0; 3,=0.
T2 21 "
3y | x |~1|2{-3]0]1]2

y|1j4]19]|0%1]4
4) I'padmik GyHKIMH y = 6—x — npsMast.

X 0 2

6 4

-4=0
a23. "

y -9=0

‘Otser: (£2;+3), (2, F3).

424.2) (p—x—Dy-x+1)=0;
6) () —x)y+2)=0
5. {x—-2y=4b
2x+y=39
x=18;y=3;18—6=4b;b=3

Otser: b=3.

426. {x+y=a+1 o

3x—y=a-1

Otser: a> 0.

427. (”—+—1 - ”—_1)

a—1

_4a-5(a-1) _ -0
a+l

a+1

(a*-1)-4a

428. O6o3HauMM CKOpOCThL 1-ro BemocHTENMCTa X KM/4, TOTJa CKOPOCTh 2-TO

pasHa (x +2) xm/u. (

ITo ycnosuio

(:é) 6onbie (
X x4+

5

]
Nl e

—

_ 4a =(a+l)2—(a—l)2 S(a-1) _

36

X

"5a-5

) 4 — Bpems 1-ro; (

36

36

x+2

4a

) Yy — BpeMs 2-To.

COCTaBMM YpaBHCHHE!

C144(x +2) — 144x —x(x +2)

4x(x + 2)



x(x4+2)=0; 144x+288 — 144x — x>~ 2x = 0; x* + 2x — 288 = 0;
D=2%4.1.(-288)=1156;

_=2+34_

=2t

Ecmmx=16,Tox+2=16+2=18.

Orset: 16 xM/4, 18 kMm/4.

2_ 2 - 2_ 9
429.0) |V % L ]y =-+3)=-1 |y ~y-2=0,
x=y+3; x=y+3; x=y+3.
Peurn ypaBHerue y*—3-2 = 0;
D=(-1)"41(-2)=9;

y2=l_"2-_3=2; y1=1—5§=—]_

=2 Yo =-1 1x =5, X, =2,
I WIH
x =5 X=2 n=2 y,=-L

y=x-1, y=x-1, y=x-1,
x2=2y=26; |[x*-2(x-1)—26=0; |x*—2x—-24=0.

PewrmM ypasHeHHe X 2x-24= 0;

D =(-2)*-4-1-(-24) = 100;

_2+10
2

X, 16 ; x =ii_—31= —18 — He NOXXOZNT MO CMBICITY 3ala4H.

=6 Wm x,=—2_]0=—4

Xy 3

{x, =6, {xz =4,
WINn
n=>5 ¥, =-5
2 [xy+x=—4, {(y+6)y+,v+6= -4,

x—y=6; x=y+6;
{y2+6y+y+6+4=0, |y2+7y+10=0,

x=y+6; x=y+6;
Peurnm ypaBHeHwHe: -
¥+ Ty +10=0;
D=7-4110=9;

—7+3_ . -7
J’2=_‘2;t‘"=“27)’1= 72 3=T‘5-

y2:"2a M =_5: X =l, XZ :4,
nwm HIIN

x, =4 n=1 n=-3 V. =-2

[x+y=9 [y=9-x

. y2+x=29 (9-x)2+x=29;.

y=9-x, y=9-—x,

81—-18x+x*+x—-29=0; |[x*—17x+52=0;
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Pemum ypasHerue x’—17x + 52 =0;
D=(-17)-4-1-52=81;

xz:itf@=13; %

=13, =4,
{‘x2 AN [Xl _

_17-BL_,
- :

Y2 =—4

x=3—y, x=3-y, x=3-y,
430.a)[ ¥ [ ¥ { >

y=x=39 |y’-(3-»-39=0 [y +y-42=0
Peurnm ypasHenue ) + y—42 = 0;
D=1%4-1(=42) = 169;

_—1++/169 -1-J1 9__1
- 2 2

Y2 =6;yl=

{xl =10, [x2 =-3,
25111
n=-1 ¥, =6.
6 y=1+x, y=1+x, : y=1+x,

x4+ ==L [x+1+x)?>+1=0; [¥*+3x+2=0.

Pewum ypaBHenne x° + 3x + 2 = 0;
D=34.12=1;

0 {x2+y=14, ’x’+(8+x)-14=0, lx2+x—6=0,

y—x=3§; y=8+x; y=8+x.

Pewmm ypasHenue x° + x—6 =0,
D =1%4.1-(-6) =25;
—-1-5

x2=—_——12L5-=2 WM X = ——==-3.

2
[x2=2, [x,=—3,
WM
¥y, =10; » =35
) x+y=4’ y:4—x, y=4—X,
r
y+x=6 |4—-x+x(4-x)—6=0; |-x>+3x-2=0.
Petmm ypasuenve x’~3x + 2 = 0;
D=(-3y~42=1; x2=%=2;x,=ﬁ=1.

[x2 =2, [x, =1,
W
Y. =2 »n =3
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- =39 =3 >
431.2) {x Y {x ty

w=-2 [(G+yy=-2
x=3+y,
3y+y°+2=0.
. Pemmm ypasrenue y* + 3y + 2 =(;
D=3-412=1;
-3+1 —-3-1
= =-—1; = —— 2
Y2 2 bg! 2
{x1=l, lx2=2,
128)1
n=-2 y,=-—1.
y=-x+2,5, y=—x+2,5,
x(=x+2,5)=15 |-x*+2,5x—1,5=0.

Pemnm ypaeuenue x-2,5x + 1,5 = 0;
D=(-2,5>4-1-1,5=0,25;

2,5+0,5 2,5-0,5
Xy =———=15 umm x; =—""—=1.
2 2
{x2=l,5, {x,=l,
y2=l; y]=l:5-
x+y=-1, |[y=—x-1, y=—x—1,
B
P4yt=t | (x-0 = |2+ 1-1=0;
y=—-x—1, {y:—x—l, x, =0, {xlz—[,
HIN
2x24+2x=0; |2x(x+D=0; |{y,=-} n=0.
) x—y=2, x=y+2,
T
=y =17 |y +27 -y -17=0,
_a
x=y+2, {x=y+2, =
V4+ay+4—yr—17=0; |4y=13; 'y=§

4
x+y=8 [x=8-y, x=8-y,
xy==20; |8—y)y+20=0;

Peumm ypasuenue y*—8y—20 = 0;
D = (-8)%-4-1(~20) = 144;

' 432.a) {

y2=8+12 =10 unm y, =8_%=—2.
[x, =10, {xz =-2,
HINn
n=-2 ¥, =10.

8y—y*+20=0.
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x—y=08 [x=08+y, x=0,8+y,
) {xy: 2,4 {(0,8+y)y-2,4=0; 0,8y +3y*—2,4=0.
Pemum ypasrenne Sy + 4y—12 = 0;
D = 4-4-5-(~12) = 256;
—4+16 ~4-16

= =12 pmm y, = =-2.
AT M=

X =12 - {xz =2,

n=-2 y, =12.

5) [xz—y2=8, [(4+y)2—y2=8, {l6+8y+y2—y2—8=0,
x—y=4 x=4+y; x=4+y;

8y =-8, (y:—], lx=3,

x=4+y;, |x=3;

F){::24—;»2=5, {(——x—3)2+x2—5=0,
x+y=-3;

y=-—1

y=—-x-3

{x’ +6x+9+x7—5=0, {2x2+6x+4=0, {x2+3x+2=0

y=-x-3; y=—-x-3. y=—x-3

Pemmm ypasuenue x> + 3x + 2 =0;

D=3%4.12=1;
x2=—3+1=_|;xl=___3__l_=_2,
2
{x2=~l, {x]=—2,
=2 |In=-1
—2x=2, =2x+2, . =2x+2,
433.9) {7 ” 7
Sx"—y=1 {5 -2x+2)—-1=0; |5x°-2x—-3=0.

Pewrnm ypasHenne 5x°-2x-3 = 0;
D =(-2)"4-5(=3)=64;
248 1= 2-8

s X =2—"=-0,6.
10 10

x =1L [x=-0,6

y.=4 (n=08.

6 x=2y" =2 [x—2(7-3x)* =2, |[x—2(49—42x+9x*) -2 =0,
I x+y=7,

Xy =

y=7-3x; y=T7-3x;
x—98+84x—18x* —2=0, |-18x* +85x—100=0,
y=7-3x; y=7-3x.
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PeimnM ypashenue 18x*-85x + 100 = 0;
D = (-85)>4-18-100 = 25;

"85+5 85-5 2
X, = =25; %= =2-.
36 » 36 9
2
=2-, =22,
Xy 5 X = Py
__ 1] _1
Y2 % N 3

. {x2 -3y =52, [xz —3(14 +x)* =52 =0,

y—x=14; y=14+1x;

{x’ —588 —84x —3x% —52=0, {—2;:2 —84x—640=0,

y=14+x; y=14+4x
Perinm yparHenue x° + 42x + 320 =0;
D=42"4.1320=484; VD =+22;
_—2+22 _—42-22

xz-—?—— —lO;xl———z—-— ~32.
X, =—10, |x =-32,

[yz=4; {y1=—18-

] [3x2+2y2 =11, {3(—2y+3)2+2y2 =11,
x+2y=3; x==2y+3;

[3(4y2 —12y+9)+2y* —11=0, 114y2 —36y+16=0,

x=-2y+3 x=-2y+3.

[7y2-18y+8=0
x=-2y+3

Pemriam ypaBHeﬁne 718y +8=0;

D =(-18)>-4-7-8 = 100;

18+10 18-10 _4

= =2 WM y, = =
25Ty NETn

~

4 6
:2, . yl=—’ x1=l_’ X :.—_-—1’
{y2 HIHn 7 7 Win 2
y2=2

6 4
I|=1;; pgl =:/:,

16

(iy)2 + 3% =100, -—9—-y2 + 3% =100,
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25,
Sy =00 1y =361 g =—6, [x, =-8 % =8
9 {J’z ’"Im[yl > [-1 > mm{ 259,

4

x=iy; X 3y, X, =8, X bel Y2
3

o 2x2—y? =32, |22 —(2x—8)* =32,
2x—y=8. y=2x-8;

{2):2 —4x? +32x—64-32=0, {—2):2 +32x—96=0,

y=2x-8§; y=2x-8.

x2_—16x+48=0
y=2x-8

PetuM ypaBHenue x’—16x + 48 = 0;
D = (~16)*4-1-48 = 64$

x2=l6+8=12;x,=16—8:4.
2 2
{x2=12a {x1=4’
Wi
(y2 =16, »=0.
2xy—y=1, [2y(5y+2)—-y=7, 2 -7=
434.2) xXy—y y(Sy+2)—y 10y* +3y-7=0,
x=5y=2; |x=5y+2 x=5y+2.

Pemnim ypasucuue 10)” +3)-7 =0;
D = 3%-4:10-(~7) = 289;

_D3HT o 31T
=Ty TR T '

¥, =07, n=-1 [x=-3 x, =5,5;

HJIn NN

x,=5,5; x=-=3 |\n=-% ¥, =0,7.
6 2x* —xy =33, [2x? —x(4x—17) =33,

4x—-y=17, y=4x-17,

2x% —4x® +17x=33=0, |-2x2 +17x—=33=0,
y=4x—-17, y=4x—17.

2x2 —17x+33=0

y=4x—-17
Pewnm ypashenue 2x>~17x + 33 = 0;

1745 17-5

D=(-17)"4-233=25; x, =
{xz =5,5, {xl =3,
HIA
=5 »n=-5
126

=5,5 wm x,=—4-— 3.



2, '
2 = (_y) +2y_18=0’
2 {x +2y=18, |

3x=2y; _2
x——sy,
4.2 2)* +9y—81=0
3V t2y-18=0, |2 +9y
2
x=2y -3
3

Pemnm ypasrenue 257 + 981 = 0;
D=9"-42(-81)=729; VD = +27;
—9427 .. _=9-27_
Z9+27 ==

= 435; = _9; = -6, = 33
[)’z — [)’1 {xl i {"2
; s = _—9; =45

-9.

Y2 =

x—y—4=0, |x=y+4,

01, 2 _ga. 27, .2 —0
x4+ y° =85 ((y+H* +y —-85=0;
x=y+4, x=y+4, x=y+4
Y +8y+164+)*—8,5=0; |2)® +8y+7,5=0

Pemum yparnenne 4” + 16y + 15=0;
D=16"4-4-15=16;
—16+4 ~16—4

Yy = =—15 nm y, = 3 =-2,5.
x =15 xy =2,5;

WM
»=-25 ¥, =—15.

2 X +4y=10, [(2y-5) +4y=10,
x—2y=-5, |x=2y-5;

4y% —20y+25+4y—10=0, [4y2 —16y+15=0,
{x=2y—5; x=2y-S5.
Pemum ypaBHeHHe 4y°—16y + 15 =0;
D=(-16)>4-4-15=16;

_16+4 16-4

Yy = A=2,5; y,=T L5.

=2,5 =15, =-2, =0,
V2 = &9, — N X 2 X3
xy =05 x==2. |y =15 Y2 =2,5.

4y +16y +15=0
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x=2y+1=0, [x=2y—1,
© [Sxy+y2=16. [5y(2y—l)+y2—16=0;
x=2y-1, x=2y—1,
[l0y2—5y+y2—16=0; {1.1y2-5y—16:0.
Pemnm yparuenne 1137516 = 0;
D =(=5)~4-11-(-16)=729; VD = +27;

U, = _355;
v, =2,5.

_5+27_ 5. _5-21_
Y2 = 22 ll’ b 27 - .
10
[xlz—s, ST
1. WIn s
Nh=—5
=12
G
2x+4y=5(x—y), 2X+4y=5x_5y’ x=3y’
A ERE 2_ 2 22 _ g
X oy=6 X =y =6 GyP -y =6
< [x=3y, x=13y,
3
9 2 _ 2=6' 2=_.
y -y s 1Y 4
343 33
XN=——, | |Xy=—,
2 ynm 2
__ _
N 2 ¥, n
6) u—v="6u+v), [u—v==6u+6v, [~Su="Tv
w =y =6 W=V =6 26
u= 7v . 7v e 7v .
s Nk =75 fu=35
i 4 ’ 25; {ul_ 25'PUIH{
(—ZV)Z—VZ=6; —9v2—v2:6; v=" V| =49
5 25 4
436. a) 6(y—x)—50=y, |6y—6x—50=y, 5y—6x-50=0,
Py -w=29; (1~ x) = 24; yo 2
‘ 1—x
5‘24—6x—50=0, 120—6x(1—x)—50(l—x)=0’
—X 1-x
24 24
y=— y=—",
1-x I—-x



J120—6x +6x* —50+50x=0, [6x* +44x+70=0,
24 24
YTy Ty
3x2+22x+35=0
24
y=—
l—x .

Peunm ypaeHenwe 3x° + 22x + 35 = 0;
D=22%4-335=64;

N YA U O =
6 3 6
1
Xy = =2=, —_5
]3 Wi {x, . ’
h=4%
=7—.;
Y2 5
5) p+5t=2p+1), |p+5t=2p+2,
pt—t=10; pt—t=10;
p=73t, p=73t
3tt—t—10=0; |3/ —¢t—10=0

Pemmm ypasuenne 374——10 = 0;
" D=(-1y-4-3-(-10) = 121;
1+11 1-11 2

= =2 ) =——=—1-.
2= "hETY 3
P]=_5: p =6
2 mm{ L
t,=—1;; =2
7.0 [FTDOHD =160, (= 2+ 4)=160,
y-x=1 y=x+1

x*—2x+4x—-8-160=0, [x*+2x—168=0,
y=x+1 y=x+1
Pemm ypasuenue x” + 2x—168 = 0;

D=2"4-1(-168)=676; VD = £26

x2=~2+26=12 WIH x,=—2—26=—14.
x =12, x=—14,

W
Y, =13; y=-13.
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6) (=D +10)=9, {(y+10)(y+10)=9,
x—y=1] x=11+y;

x=11+y.

Pewrnv ypasuenue y* + 20y + 91 = 0;
D =20°-4-191=36;

{y2+20y+100~—9=0,

—-20+6 —-20-6
= =-7 wm y, = =-13.
Y2 2 : Wi y, 2
= —7 = — =—a, = 4,
Y2 - N 13, [x 2 — X2
x, =4 x==2. |y=-13; v, ==
4= =32
438.2) {* 0 {x
xy = 6 y= +3
Orser: (12;+3).
x=2,y=1
X =5x+6=0 (x=-2)(x-3)=0 |x=2,y=5
6) =
Yy —6y+5=0 (y-1)(x-5)=0 x=3,y=1
x=3,y=5
Otser: (2; 1); (2; 5); (3; 1); (3; 5).
_ 2 _ — 2
439, 1V = 0,5x* =2, {y=0,5x° -2,
y—x=2; y=x+2.
1) paduk dynkumm y = 0,5x*~2 — mapaGona,
y KOTOpO¥ BETBH HalpaBlieHb! BBEPX (T.K. KO- Ay
3 DHIMEHT TIpH X* TOTOXKHUTENCH).
2) Haitnem k0oOpaHHATLI BEPIIHHBL:
X, = —i = —L =(;
2a 2-0,5
Yo =2 (0;-2).
D{x{3]|=2]-1]0]1}12]3
5 5
- -1,5| =2 [-1,5/ 0 | =
Y120 2

4) I'papmk ¢pyHKIMH y = x + 2 — npsMast.

X 0 2
y 2 4

5) Pewenue cuctemst: (<2; 0); (4; 6).
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6) y=x+2, y=x+2,
x+2=0,5x2~2; [0,5x>—x—4=0.

Peurnv ypasHenue x*~2x~8 = 0;
D =(-2)"—4-1-(-8) = 36;

X, =£-|:£—_-4; X :2_—_§=_2.
2 2
[x, =4 [.\'2 =-2,
n==6 Y, =0.

440. 2) 1) Mpadmk ypasHerus x° + )7 = 16 — Ay
OKpYXHOCTB ¢ UcHTpoM B T. (0; 0) w paauy-
com 4. 4 2 +y*=16
2) I'pacdvix dyHxamm y = x—4 ~ npsmad. »

X 0 2 1

y —4 -2 4 %

3) Peienns cucremst: (4; 0); (0; —4).

4) x2+y2=16’
x-y=4

G+ +)y'—16=0,
x=y+4;

Y +8y+16+3y* —16=0,
x=y+4;
y +8y=0, ’2y(y+4)=0,
x=y+4; x=y+4;

= = =0 =4,
72=0, wm {1 4 =0 —
X, =4 x=0. |y=—4 =0
6) y=x2+l, Y=x2+1,

x+2y=5; [x=-2y+5.

1) Tpadmx dyHiu y = x> + 1 — napaGona, y kOTOpO#H BETBH HaTIpaBIEHL! BBEPX
(T.x. K03 puLHMenT X* NPU NONOKHTENEH).
2) HalizteM koOpIMHATHI BEPIWIMHLL x), = —Eb— = —2_0]_ =0;3=1; (0;1).

. a .

3) [x[3[=[-1]o[1]2]3
ylwlsl2]1215]10

4) I'padpmk pyHxumm x =2y + 5 — npsimast.

x 1 5
y 2 0

5) Pewrenns cucremst: (—1,5; 3,2); (1; 2). i
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x=-2y+35, x=-2y+S5,
(“2y+5 +1-y=0; [4p*—21y+25+1=0.

|
|
I
(
11
(.
12

Petnm ypasrenue 4721y + 25 = 0; D = (-21)—4-4-26 = 25;

y, =215 o1 mm}'}_zl_s_ {x1=1, - x2=—]1,5,
2 8 4 1 8 . J’|=2; y2=3Z

441, a) Atay—y =11, [Qy+1P+@Qy+Dy—yP=1],
x=2y=1 x=2y+1

[4y2+4y+1+2y2+y—y2=”, [5y2+5y—10=0,

x=2y+1 x=2y+1.
Vi+y-2=0
x=2y+1

Peurum ypasHenne ) + y-2 = 0;

D=141(2)=9; y,=— 31, ), =—_12_3=—2.

W=l n=-=2, |x=-3, x, =3,
HITH . WH
X, =3; x=-3. |n=-2 y, =L

6) [x2+xy—3y=9, ‘x2+xy—3y=9, )

Ix+2y=-1, 2y=-3x-1;
x* 4+ x(=1,5x—0,5)— 3(-1,5x—0,5) =9,
y=—15x-0,5;
x2—1,5x - 0,5x +4,5x+1,5-9=0, {-0,5x +4x~7,5=0,
y=~15x-0,5; y=—15x-0,5.
x*—8x+15=0

y=—15x-0,5
132



Pemmm YpaBHEHHE —8x+15=0;
D=(-8415=4;

—_ :5’ x_—_3,
xz=§i_—2=5;x,=8—2=3. i wm 4!
2 t2 y»,==8 n=-5
2 2 _ 5n2 2 _ -4
4a2.2) [F TV P30 =-L |2 4y +3y(=2) +1=0,
x+2y=0 x=-2y,
4y’ +y* -6y  =-1, |y* =1,
x==2y x==2y;
=1, =-1, =2, =-2,
{J’2v > am {J’] [x. - {xz
xX==2 n=2. |n=-} y, =L
6) utv=4, - Ju=4-2y,
Pt —v==5 [(4-20)*+(4-2py-v="-5;

u=4-—2y, v u=4-2v,
16-16v+ 4 +4v—2v2 —v==5; |2v* —13v+21=0.
Pemnm ypasuenue 2v2 —13v +21=0;
D=(-13)4221=1;
13+1 13-1

v, = =3,5 um v,=—4-—=3.
u=-2, uy =-13,
2hid
v, =3; v, =3,5
x—y=5, x=y+5,
443. a) l+l=l’ —é—+é—l o
x y 6 |y+5 y
x=y+5,
6y +6(r +5) -y +5) _
y(y+5)
x=y+5, . x=y+5, x=y+5
6y+6y+30—3y*—Sy=0 |-»*+7y+30=0; |y —7y-30=0
Pemmmm ypasuenwue )*—7y—30 = 0;
D= (=7)*~4-1(=30) = 169; N
y2=7+l3=10 mm'y,:z—ﬁz—l

2

[xz =15, {x, =2,
HIH
¥y, =10; »=-3.
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x+y=6 [y=6-x, y=6-x,

6)11 1 1 {a 4 4(6—x)-—4x—x(6—x)= -

==; |—— —1=0;
x y 4 |x 6-—x x(6—x)

y=6-x, y=6-—x,
24 —4x—4x—6x+x2=0; |x>—14x+24=0.

Pemmm ypasnenne x*~14x + 24 = 0;
D = (~14)4-1-24 = 100;

x2=l4+10=l2 i xl=l4~10=2.
2
{x2=12, [xl=2,
WIH
y2=_6' y1=4;
Ix+y=1, y=1-3x,
B) {1 1
) —+—=-25 124 +5=0;
x y x 1-3x
;Tlgsx’z swa—3 T
—3x)+2x+5x(1-3x
( ) ¢ =0; {2-6x+2x+5x—15x2=0;
x(1—-3x)
y=1-3x, y=1-3x
—15x2 +x4+2=0; [15x*~x-2=0.

Pemmym ypasrenue 15x*—x—2 = 0;
D= (-1Y—4-15-(=2) = 121;

Lol 20 -1
T30 57T 30 3
X 2
2 T ! —__
CR—— 3’
1 PN
Y2 —g; =
11133 4
N{y x 3 {y 2y+2

x=2y=2; |x=2y+2
32y+2)-3y-yQ2y+2) _

05
y2y+2)
x=2y+2;
6y+6-3y—2y"—2y=0 |-2)" +y+6=0, |2y’ —y—-6=0
x=2y+2 x=2y+2. x=2y+2
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Peumm ypasuenwe 2)"——6 = 0;
D=(-1)—42:(~6) = 49;
1+7 1-7

y,=—=2; yl=—=—l’5‘

4 4

¥ =2 i »n=-1 . n=-l Hm %2 =6
; x=-L »=-L5 =2.

=x2- =x? —8x+16,
444. ) [y x°—8x+16, {y x X +

2x-3(x? —8x+16) = 0;
y=x*—8x+16, y=x*—8x+16, y=x>—8x+16
2x—3x +24x—-48=0; |-3x? +26x—-48=0; |3x>—26x+48=0
Pemmm ypasuenne 3x°—26x + 48 = 0;
D =(-26)>-4-3-48 = 100;

2x—3y=0;

x2=26+1o=6”‘=26—10=23‘
3
y—17 [y
=4 1= 1T AT =6,
=h 9 3 12 6
X, =6; 2 7 v, =4

x, =23-. » =]9;

6 (x=52 +(y—4) =65, [(x—5)2+(3x+2) =65,
Ix—-y+6=0; y=3x+6;

x*10x+2549x% +12x+4—-65=0, [10x* +2x—36=0,

y=3x+6; y=3x+6. .

5x2 4+x-18=0

y=3x+6

Pemmm ypasHenne 5x° + x—18 = 0;
D= 12—4'5'(—18) =361;

x2=_1+19=],8; x,=_l—19=~2.
10 10
x, =1,8, i x=-2,
y, =114 »n=0.
x—y=4, =x-—4,
445, Y Y
y=x"=5x+5; |x—4-x*+5x—5=0;
y=x—4, y=x—4
—x24+6x-9=0. [x?—6x+9=0
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Pemnm ypaBHerue x*—6x + 9 = 0;

D=(-6p419=0; x=3F0_

3,

y=3-4 = —1. Pemenne cucremst: (3; —1).
a6 {y:2x2—5x+l, {y;z.xz-s.x+1,

2x+y+3=0; y=-2x-3;

y=-2x-3; y=-2x-3.

—2x—3-2x*+5x-1=0, |-2x2 +3x—4=0, [2x>~3x+4=0
y=-2x-3

Peumyv ypasrenne 2X-3x + 4 = 0;

D=(-3)"422=-23<0.

T.x. D <0, 10 HeT KOpHEH => KPHBbIEC HE UMEIOT TOYCK HEPECCYEHHU.
36

PR (G T N Lt}
47,2 ¥ TV =LY y
xy=—6; 6 6
X =——; =——;
y y
36+ =127 |y*—12)* +36=0,
6 6
X=—— X =—=
y y

Pewnu ypasrerue y'—12)7 + 36 = 0.
O603Halmrvny2 =y = V-12v+36=0;
D=(-12y—4-136 =0;

12+0
v="2226 =6 y,=V6; 3 =—V6;

2
x,=\/8, xz=—\/ga
um
)’1=_‘/E§ J/zz‘/a
2 400
SN 2x2—(—2-9)“—34:0, 2x2——07—34=0,
6) 2x” — y~ =34, x x”
xy = 20; 20 20
y=— y=-=
X X

2x* —400 —34x* =0,
20
y=—
x
Peumm ypasuenne x*—17x>-200 = 0.
O6o3nauuM x> = v = v*~17v-200=0;
D= (-17)>4-1-(-200) = 1089;

=I7+33=25 - V1=]7_33_

V2
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x* =25 wm x* =—8 — mer KOpHEH, U3 NIEpBOTO YPaBHEHUS MOMyJaeM: X, = 5 UIn

x1=—5.
{x2=5, {x,:——S,

Him
y=4 »n=-4

2 2 2 2

-2y" =14, |2x° = =16
448. 2) X y s |2x° =32, x

P +22=18; [x?-2y*=14; |x*-2)* =14

x=4, x=—4, x=4 x=-4
wm wm
4 -2y* =14; (=49’ -2y*=14; |2y’ =2 2y* =2

P el e
¥ =1 =1L |»n=L n=L |[y=-1% [y;=-1L

6 [x2 +)y2 =61, [2;:2 =72, (f =36,

xP—yr=11 xz—y2=ll; x2 -y =11;

X, =6, X, =-6,
A
36—y =11, 36—y =11
{Xl = 6, {xz = 6, : {x:; = —6, {-x4 = —65
n=>5 n=-5% n=5% |yn=-5

) {xy+x=56, [x—y=2, {x=y+2,

y+y=54 [y+y=54 |(y+2y+y-54=0;
x=y+2, x=y+2,
Y 4+2y+y—54=0; |y’ +3y—54=0.

Pemum ypasuenue ) + 3)-54 = 0;
D = 3°4.1-(-54) =225;

-3+15 -3-15
=———%t6 un = =-9,
Y2 2 H ) 3
='_7) =8;
[xl 281174 {xz
»n=-9 ¥, =6.
2 2 _ 2 2 2 26
449, 2) x +JZJ =36, |x*+(x" +6)° —36=0,
y=x"+6; y=x*+6;

4+ x* +12x% +36-36 =0 |x* +13x2 =0, [x*(x* +13)=0,
y=x"+6 y=x'+6 |y=x*+6

{x = 09 xz =-13 .
M ~ HET pCUICHHUH
y= 6. y 6
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gl TV =16 4y =16, X+ =16
(X—2)2+y2=36; (x—-2)2—x2=20; X —4x+4—x>=20
[x2+y2=16, {x2+y2=16 [l6+y2=[6 [yzo

4x = —16; x=—4 x=—4 x=-4
=x2 ! kx+1=
450. {y FAl ke l=0
y=hx ly=x*+1

CucreMa HMeeT €IMHCTBEHHOE pelieHue, korga D = ¥ -4=0, 1.e npu
k=%2.
- 2 - 2 = — 2 - 2 =
451, (x=4)"+(y-6) 25‘:> x-4)" +(y-6) 25@
y=kx y=2x

bl 2 2= =1, =
o -+ 2x+6 =25 [x Ly=2
y=2x x=5,4,y=10,8
x=lLy=2;k=2
(x-4)P+(2x-6)*=25
5% -32x+27=0
D=32*—-4-5-27=22%
=32+22=5,4”=32—22=L "
10 10 . 601

X

3

452. 2) {y =X
y=15x;

1) T'paduk dynkumm y = x* — kybuyeckasa napa6ona, pac-
nionoxeHHast B I v 111 . —4 0 4x
2) T'paduk dynkiuu y = 15x — npsAmast, NPOXOALIas Yepes
Havano KOOpAHHar.
3 pemenus.

-60

YA

10
=10, |y=22,
6 {xy y

y=x :
y=x;

1) padux dyuxumu y=B — runepbona, y 0
X

=¥

koTopoit BeTBH pacriontoxkeHs! B I u 1T 1.

2) 'padux dynkunu y = x — npsmas (Gnccek-
tpuca [ u HI 4.).

2 pelueHus.
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x4y =36,

y=x>43

" 1) Tpadux ypaBHeHHs x* + y? =36 — OKPYKHOCTS C
uentpoMm B (0; 0) n pamaycom 6.

2) I'paduk yuxumm y = x2 + 3 — napaGona, y koTopoit
BETBW HArNpaBJIEHb! BBEPX (T.K. xoacbdmuuem npu x*

TONIOKUTENCH).
3) HaiineM xoOopAWHATHI BEPIIMHBI:

b 0
=——=— =0; y,=3;(0; 3
il vk RO
2 pewmeHus.

453. a) 0,2x(x—1)-x(0,2x + 0,5) < 0,6x-4;
0,2x* — 0,2x — 0,2x% — 0,5x — 0,6x + 4 < 0; — ],3x<—4;x>3%.
6) 1,263 —x) +04x(3x — 1) <x+1,1;

3,6x— 1,26 + 1,26 = 0,4x —x— 1,1 < 0; 2,2x < L,1; x < %
454. a) - x> — 2x + 168> 0,

1) Tpaduk dyskmwmu y = — x2 — 2x + 168 — napaGona,

Y KOTOpO# BETBM HampaBleHBI BHU3 (T.K. Ko3pdHuum-
€HT TipH x” OTPHLATENCH).

2) Pemnm ypasrenue x* + 2x — 168 =0;
D=2"-4.1(-168) = 676;

x,=i;£§=12;x2=‘2‘26=—14.
3) (= 1451,

6) 15x +x -2 <0.
1) Tpadmk pynxmmu y = 155> +x -2 — napaﬁona, Y Ko-
TOpOH BETBM HampaBJcHBl BBEPX (T.K. KOIHIUMEHT
nipy x° TONOXKHTENEH).
2) Pewnm ypasnenne 15x% +x —2=0;
D=1"-415(-2)=121;

—-l+ 11 1, -1-11_ 2

()

== Xy =—m .
3777 30 s

B) x+14 <0; x+14 >0; ) 6—5x > 0; x—l,2<0’
3-2x x—15 x+25 +25
+ = * + = T
-14 15 * =25 1,2 *
(—0; —14)(1,5; ) (=25; 1,2)
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455. TIycTs mepBOE YMCIIO PaBHO X, @ BTOPOE — y, M3 YcloBus x + y = 12 u
xy = 35. INomy4yum cucremy: )

x+y=12, |y=12-x,

xy =35, x(12 - x)=35;
y=12~-x, y=12-x
12x—x*=35=0; |x*—12x+35=0

Pewnm ypasHenue: x’—12x + 35 = (;
D=(-12y4-135=4;

{xz =17, {x, =35,
HIH

V2 =5; =171

Orger: Su7.

456. ITycTs MeHbIIEE U3 HHCEN PABHO X, TOTAa 6oMbuiee pasHo (x + 7). ITo ycio-
BHIO x(x + 7) =~12, ITonyuum ypasHenHe:

P+Ix+12=0;

D=74-112=1;

x1=_7+]=—3; x2=—7—l=—4.
2 2

Mpux=-3,x+7=-3+7=4;npux=—-4,x+7=-4+7=3.

Orser: 3 14 nmn 4 u 3.

457. O603Ha4MM CTOPOHBI IPAMOYTOJILHAKA @ CM U b CM.

TTo Teopeme Mudaropa a* + b2 = 100 1 no ycnormo 2a + 2b = 28. Tomyymm
CHCTEMY:

a® +b* = 100, [a2+b2 =100,

2a+26=128; la+b=14,

a=14-b. a=14-b,

(14 —b)* + b* = 100; {196—28b+b2+b2—100=0
a=14-b, a=14-b
2b* —28b+96=0 [b2—14b+48=0

Peurim ypagHenue: b>—14b + 48 = 0;
D=(-14)>4.1:48 = 4;

b=tt2_g. 512 ¢
2 2

b, =8, b =6,
WM :
a, =6; a =8.
OtBeT: 6 cM 1 8cM,
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458. O603HaYMM JUTMHY TICPBOM CTOPOHBLI NIPSMOYTOJNBHAKA X CM, 4 BYOPO —
v e, Torma x + 14 =y. ITo Teopeme Tndaropa x> + y* = 262 = 676.
CocraBuM cHcTeMY:

2 +y* =676, |x*+(x+14)> =676, [x*+x>+28x+196—676=0,
x+14=y; x+14=y; y=x+14;
2x2+28x—480=0, [x*+14x-240=0

y=x+14. y=x+14

Pemnm ypasHenwue: X2+ 14x~240 = 0;
D= 14%4-1-(=240) = 1156;

~14-34 ] x=10,
; Xy = —————=—24 — He NOIXOAMT MO CMBICIY 3aa4H. _
2 y=24.

Oteer: 10 cM; 24cM.
459. TlycTs juMHa yuacTka paBHa x M, a IIMpHUHa — y M. J{MHa H3ropow pasHa
NepUMETpY ydacTka: 2x + 2y = 200 . [Tnomans yuacrka — xy = 2400. Umeem
CHCTEMY: :
2x+2y =200, [x+y=100,
{xy = 2400; {xy = 2400;
x=100-y x=100-y,
{(100 - y)y-2400=0; {1 00y -y —2400=0.
Pemmu ypastenne y* —100y +2400=0;
D =(—100)> —4-1-2400 = 400;

100 + 20 100-20
YI=‘—’2_=60;}'2= 2 = 40.
x, =40, X, =60,
HIH
¥ =60; y, =40.

Orser: 60 M 1 40 M.
460. O6GO3HAYMM JUIHHbI KATETOB a CM M b cM.

TTo Teopeme IMugaropa a® + 5> =37> =1369

Tlepumerp Tpeyronbrmka a+ b + 37 =84 . UMeeM cuctemy:
a*+b*=1369, [a® +5*=1369, [a® +b*-1369=0

a+b+37=84; |a+b=47; a=47-b

(47-5) +56* —1369=0, [2b* —94b+840=0,
a=47-b. a=47-b.

b*—47b+420=0
a=47-b
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Pemnm ypasHenue b*—475 + 420 = 0;
JD=+ 23 b= 47 + 23

b =35, b, =12,
"
a, =35.

a =12;
%-35-12:210 oM>.

D =(—47)* —4-1- 420 = 529,

47-23 —12

=35; b=

Sa
461. OGo3HayMM CKOPOCTH MEPBOTO OTPsifa X KM/4, a BToporo y kM/4. Toraa
TIEPBLIH OTPSA mpowen 4x kM, a BTopoﬁ 4y k™.

ITo Teopeme IMudaropa (4y)* + (4x)* = 242, no yciosuio, 4x — 4,8 = 4y. IMomyynm
CHCTEMY: .

4x—4,8=4y, x—12=y,

|(ap)? +(ax)? = 242, {16(::-1,2)2 +16x% —576 =0;
x=12=y, x=12=y,

(x=1,2)" +x* —36=0; [x2—2,4x+l,44+x2—36=0;
x—=12=y .

x*—1,2x-17,28=0

Pemmm ypasuenve: x’—1,2x—17,28 = 0;
D =1,444-(—17,28) = 70,56;

L,2+8,4 1,2-8,4
X = ———-2—— =4,8 um x, = —2- = 3,6 — He NOIXOAMT MO CMBICITY
3aJ1a4H.
x=4,8,

y=48-12=36.
OtseT: 4,8 xM/Y ¥ 3,6 kKM/4.
462. O603Ha4MM CKOPOCTH NEPBOFO Tela 4Yepe3 X M/C, a BTOPOro — Hepe3
y M. Torna nepBoe Teno 3a 6 ¢ NPoXoauT 6x M, a BTOpoe TeJlo 32 8 ¢ MpoxoauT
8y M. TTo ycnoBuio 6x = 8y. 3a 15 ¢ nepeoe npoxonur myTs 15x M, a BTOpoe Teo

— 15y m. Ilo Teopeme Iudaropa (153:)2 +(15 y)2 =9, MMeeM cucTeMy:

4

OtseT: 0,12 M/c 1 0,16 m/c.
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6x =8y, X=3), ¥=3
1225x% +225y* =9; 16 K , 9
: 25 +25y* =1; =
v Y T 625
3
y=§—5—, 3 ‘
4 HIHY = —-ig — HC HOIXOIMT IO CMBICITY 3a1a4H.



463. O603HauMM JUTHHBEI CTOPOH NMpPAMOYTONBHHKA Hepes a ¢cM # b cm. Torna
IIOMAIN KBANPATOB, MOCTPOCHHLIX HA CTOPOHAX NPAMOYTONLHHKA, COOTBETCT-
BeHHO pasuil a” cM” 1 b? oM’ Tlo ycnosmio 24° + 2b% = 122. TTnomans npaMo-
yrofibHHKa pasHa ab = 30. ITomyunm cucremy

2, 42 _ 30 2
2% +22 =122, |? +3’; =61, [b +b7 =61,

ab = 30; a=—; 30
b =22
=%
200 452 =61, [900+5* — 6152 =0,
a=30. a=2;
b’ b

Pemmm ypashenne b* — 6162 +900=0.
O6o3nawmm b2 =¢, Torna 12 — 61t +900 =0 ;
D=(—61)>-4.1.900=12};

61+11 61—1

=36 wm £, =21 55 rorna 6% =36 wm 52 =25.

H=

b=60 wmn b=—6 (ne noaXoAMT Mo cMsICIY 3anaum); b=5 W b=—5 (He
TIOAXOIMT 110 CMBICITY 3a/Ia4H),

a=S5, a=§,
WIH
b=6; b=5.
Otser: 5 cM U 6 cM.
464. O603HaYMM JUIMHEI KaTETOB TPEYrombHuka — a cM U b cm. Tlo ycnosmo

Sp= %ab = 24. Tlo Teopeme IMudaropa a> + b? =100. 3anumem CHCTEMY:

48
-;—ab =24, [ab =48, =% a= i‘gf,
2 2 __ .
@ +b2 =100; & Tb"=100; [4:] +52=100; |2304+5* —100b% =0.

O6o3naunm b” = ¢ . Pemnm ypaeHerue 1> —100¢ -+ 2304 =0.
D =(~100)* —4-1-2304 = 784.

:=%*~2§=64 — :=1l°2:—2§=36; b*=64 wm b*=36.b=8 wm

b = -8 (ne nomxomur mo cMeIcy 3anauu); b = 6 wnn b = —6 (He NOAXOINUT NO
CMBICITY 3aavn).

b=3§, b=6,
WITH

a==6; a=S8.

Otrer: 6 cM 1 8 M.
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465. O603HaYMM JUTMHBI KATETOB TPEYTONBHHKA — a CM M b cM.

To Teopeme IMudaropa a® + b* = 132 = 169. Eciu nepselit KaTeT yBETHUHTH
Ha 4 cM, To ero gnuHa craHer (a + 4) cM, a JUIMHA THMOTEHy3bl GyAeT paBHa
13+2=15¢cm.

o Teopeme Tudaropa (a + 4)* + b* = 225. Moyunm cuctemy:

a® +b* =169, b* =169 —a?,

(a+4)" +b* =225, [(a +4) +169 —a® = 225;

b* =169~a’, b* =169 ~a%, |h®=169-5%
a® +8a+16+169 —a* = 225; [8a=40; {a=5.
b=12,

a=75;

(b =—12 — He NOAXONHUT N0 CMBICTY).

OtBer: ScMu 12 em.

466. O603HauMM BpeMs paboThI TIEPBOTO JKCKABATOPA 3a X 4, a BTOPOro —3a y 4.
ITo ycnomo x + 4 =y.

1 .
TTepBuIit 3kCcKaBaTop, paGoTast OTAEILHO, BHIIONHHT 32 1 yac — 4yacTh Beekt pabo-
x

.1 .
Thl, @ BTOPOH — — YacCTh BCEH paGOT bI.
y

1 1
Pa6oTtast BMecTe, 3a 1 4 OHH BLIMONHAIOT |—+ —| 4acTh Bcel paboTsl, a3a3 4
x Yy

15 1511 1
45 MWH = — 4 OHH BBITIOJIHAT BCIO paboTy, T.e. —|—+—|=1.
4 41x y

3anumeMm CHCTEMY!

x+4=y, X+4=y,

l_S_ l+_l_ =1; ]5[14__1_]:4;

41x y x x+4

x+4=y

15(x + 4)+15x — 4x(x + 4) -0

x(x+4)

Peurum ypasuenue 15x + 60 + 15x—4x*~16x = 0;
2*-7x-30=10;
D = (~7)>—4-2-(-30) = 289; ‘
x = 7——:£ =6; x, = 7 _417 = —% (1€ MOAXOIUT 110 CMBICITY 3aAa4H).

x=6,

y=10.

Otser: 69 u 10 u.

144



467. Ilycts nepeelit koMGaitHep, paboTas OTAENLHO, BRITIONHAT paboTy 32 x4, a
BTOpOM —3a y 4.

1
Torma x + 24 = y. 3a 1 u, paGoras oraensHO, nepBuIt kombaliHep yGeper —
) X

1
4acTb MOJS, a BTOpoif — — wactb mond. PaGotas coBMecTHO aBa koMGaitHepa
y

ybepyT Bce none 3a 35 4, T.¢. 35 [—1— + —l—] =1. Ilomyyum cuctemy:
x Yy

x+24=y, [y=x+24,
35 35

Dy 38,3
x )y x x+24
y=x+24

35(x+24)+35x —x(x+24) 0

x(x + 24) -
Pemnm ypasrerue 35x + 840 + 35x—x?— 24x = 0; x*— 46x — 840 = 0;
D = (—46)*—4-1-(-840) = 5476;

—1=0;

46+ 74 46—-74
| = =60 wm x, = 3 = —14 (He MOXXOAUT MO CMBICITY 3aa4H),
x =60,
y=284.

Otger: 60 11 84 u.

468. O6o3HayuM BpeMs, 3a KOTOpoe NepBast Gpuraga 3aacambTHPYET Y4acTok

JIOpPOTH 3a x 4, a BTopas —3a y 4. [lo ycnouio x —4 =y.

3a 1 yac, paboTas oTaensHO, NepBas OpUrana 3aacanbTUpyeT 1 YacTh y4acTka
X

1
J0pory, a Bropast Gpurana — — w4acTh ydacTka. PaGotas BMecte, 3a 1 yac obe
y
1 1
Gpuranpl 3aachanbTHPYIOT — + — 4acTh BCEro yyactka. PaGotas BMecre 24 va-
Xy

ca, OHHM 3aacanLTHPYIOT 5 y4acTKoB, T.e. 24[l + —1-] = 5. Momyun™m cHcTeMy:

x y
x—4=y, x—4=y,
24[1+1]=5; 24(1-1— ! ]—5:0;
x y x x—4
x—4=y
24(x—4)+24x—5x(x—4):0
x(x—4)
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24(x—4)+24x—5x(x—4) —0
x(x~4) )

Pemum ypaBHenue

24x-96 + 24x-5x + 20x = 0;
5x°—68x + 96 = 0;
D =(—68)—4-5-96 = 2704; VD = +52;

x = 68;:)52 =12 wm x, = 681"052 =16.

y= 8! y= _23 4:
HIH -—— HE NOAXOAHT 10 CMBICITY 331a4¥;
x=12. x=1,6;

Oreer: 84yu 124,

p-S =400 530 5300
s+ py =582 d @ P <
pr= 5001+ p)*=729p  |50p*—629p+50=0

S =5000

p=0,08
D=629"—4.50-50 = 621; p,=6—29]0+0ﬂ=1,25 Hp,=0,08
Oreer: S = 5000p u p = 8%.
470.S—2§—1=%—l;S(S—l)+30(S—1)=28$;S’+S—30=0;S=511M2
Orger: 5 M2

471. O603HaYAM Maccy JETaIM CTaporo THIA X KT, a AETajl¥ HOBOTO THIIa — Y

kr. ITo yciosmio x = y + 0,2. M3 22 kr MeTayia nmoxyqnTcs 2 Jnerajel HOBOTO
y

24
THRA, a U3 24 Kr MeTaa NoJMy4yHTcs — Aetanelt craporo Thna. Io ycnosmo
x

24 22
2 4+ — =— . Tlomyyn™ cuctemy:
x y

24 22 24 22
+2-==0,
x y {y+02 y
x=y+0,2; [x=y+0,2.
24y +2y(y+0,2)—22(y +0,2)
y(y+0,2)
x=y+0,2

=0

24y +2y(y +0,2)—22(y +0,2)

=0.
y(y+0,2)

Peumm ypasHeHue:
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Y+ 1,2-22=0;
D=1,44-4(=2,2) = 10,24;
~1,2+3,2
et

. -1,2-3,2
1y, = — =—2,2 (He MOIXOAHUT 10 CMBICITY 3a1a4H).

y=1

x=140,2=12.
Otset: | kr m 1,2 kr.
472. O603H29MM CKOPOCTb NEPBOTO MELIEXOAA —X KM/Y, 8 CKOPOCTS BTOPOTO —
¥ kM/4. 3a 4 vaca nepBblit nemexol npoAeT 4x kM, a Bropoit — 4y km. Pac-
CTOSIHME MEXTy HUMY cocTaBHT 4 kM, [Tomyunm ypasHenue 4x + 4y + 4 = 40, T.e.
x+y=29.3a 1 yac nepsbIi neuIexo MpoIes X KM, NOC/E Yero €My 0 BCTPEUH

0CTanoch Npo#TH (20-x) kM. DTy YacTh MYTH OH MPOWIET 32 BPeMA (- 20-x) y,
x
4TO PaBHO BPEMEHH, 3a KOTOPOE NPOMAET NOJNOBUHY IMYTH BTOPOM MENIeXos, T.€."
20-x 20 ‘
——— = —_ Homxy4uM cuctemy:
x .
_x+y=9; y=9--x; y=9—x
20-x_20 120-x_ 20 _, (20—-x)(9—x)y—20x —0
x v’ x -x | x(9 —x)
20-x)(9—x)—20 :
Petmnm yparuenvie (20— x)(9 ~x) ~20x =0.x~49x+ 180 =0;
x(9-x)
D =(-49)*4-1-180 = 1681;
= 49441 — 45 W x— 49—41 —4
2 .
y=-36 ' ’ x=4,
— HE MOAXOINT TI0 CMBICITY 3a/la4yd; UIH
x=45 y=S5;

OtsBer: 4 KM/4 1 5 KM/,
473. O603HaYMM CKOPOCTb TIEPBOrO TYPHCTa X KM/J, 2 BTOPOro — y KM/4.

Torna x =y + 1. Tlepsuliit Typucr npofiner myts U3 M B N 3a 18 Y, a BTOpO# 32
x

8 9
I—-— 4. TTo ycnosuio, Bropoit Typucr npumen B N Ha 54 Mun = E 4 1n03kKe nep-

18 9 18

BOTO. T.€. — + — = — . [lomyuuM cucremy:

x 10 y ]
x=y+] x=y+1, x=y+1 .
18,9 18 {18 +1_1_§_0 180y+9y(y+1)-—180(y+l)_0
x 10 y’ |y+1 10 y 10y(y +1)
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Pewnv yp‘aBHeHne:
180y +9y(y +1)—180(y +1)

10y(y+1) 0
180y + 9y + 9y—180)—180 = 0;
Y +y=20=0;
D=14-1.(=20)=81;
—149 -1-9
¥ = 5 =4; y, =T=—5 (HE MOAXOUT MO CMBICTY 3a1a4H).

x=35,
y=4.

OtgeT: 4 kM/49 1 5 kM/4.
474. O603HaYMM CKOPOCTh MOTOLMKIIACTA U3 M X KM/4, @ CKOPOCTH MOTOLMKIH=-
cra us Ny kM/4.

ITo ycnoemo, oru BeTpeTHiHCh Yepe3 30 MuH = % 4, 3HAYHT, MPOEXaTH BMECTE
1 1
BECh yTh OT M 1o N: 5x+5y= 50, T.e.x+y=100.

50
Motouukiucr u3 M npoeaet myTh u3 M B N 3a — 4, a MOTOLMIJIHCT U3 N npo-
x

, 50 50 25 50 2.1 2
ener myTe w3 N B M 3a — u. o ycnogmo —+—=—, Te. —+-—=—.
y y 60 x y 60 x

Tomyunm cucremy:
x+y=100, |x=100—y,
2 1 2 12 1 2

y 60 x |y 60 100—y

=4U;

x=100—y
120(100 — y) + ¥(100 — y) =120y =0 _
60y(100 — y) -
Peurm ypaBHeHue:
12000120y + 100120y = 0;
¥*+ 140)~12000 = 0;
D = 19600—4(-12000) = 67600;

»= L;ZGQ =60; y, = 140260 509 (He TTOIXOMUT MO CMBICITY

2
3a1a4u).
y =60,
[x = 40.
Otser: 40 kM/4 1 60 km/4.

0
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n=p,—0.2
12+14 p=p,—-02
=1, &
12 14 26p,p, =1,3(12p, +14p,)
A pz

475.

b 0,2 p,=p,—02 p =12
2 g 2 Ad

26p-39p,+3,64=0  |pt-15p,+0,14=0  |p,=14
D=1,5"-4.0,14=13; ’

,5+13 L5-13
T O
Orser: 1,2 r/eM’ 1 1,4 r/em®.

356 438

—_—=— 16 Vo=V, =20 v, =40
476. < v, v, &
1,6vz +50v, -8760=0 - =60
v, =V, —20 meT,

D=50%+4-1,6- 8760 =242%
v, = =50+ 242 -60

3,2
Otser: vp =40 CM3 MV, =60 cM°.

0. -0,075

" 0+150 Q
0,0750% + 11,250 -7500=0
D=11,25"+4-0,075 - 7500 = 48,75%
0= -11,25+48,75 =250
0,15

PactBop comepxur @ — 50 = 200 r BoAbI ¥ €ro KOHUCHTpauus Obuia paBHa
50

—=0,2,
0
Orser: 200 r 1 20%.
478. a) I n II; 6) 111.
: y--—3x—4 y=-3x—4,
479. a) 2 2
. x—4)" —2=0; |x*—-9x°—-24x-16—-2=0.
(3 4) 2=0 9 24x—-16—-2=0

Pemnm ypaBHeHHE 4x7 +12x+9=0;
D=12*-4.4.9=0;

—12+0 x=-15,
xX= =-1,5.
8 y=0,5
) y=-3x+2, y==3x+2,
x*=x(=3x+2)—3,36=0; |x+3x%—2x—3,36=0;
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Permmm ypaBuenne 2x> —x —1,68 =0;
D=(-1"—4-2:(—1,68)=14,44;

x;=1+3,8=1’2; xzz%z_oj_

le =1,2, [x2 =-0,7,

HIH
» =-16; Y, =4,1.
480. a) y=x—3x+3 |[¥=¥-3x+3 y=x"—3x+3;
. a
2x—y—1=0; 2x—(x2-—3x+3)—l=0; —x? +5x—4=0;
Pemnm ypaBHenue x° —5x +4=0;
D=(-5"-4-1.4=9;
- X, =4, x =1,
x,=5—+—3=4w;x2=u=l. 2 w {7
2 2 V. =T y=L
5 [¥ Y =100, (14—y)* +y*-100=0,
x+y=14 x=14~y;

x=14-y; x=14-y. x=14-y

[196—28y+y2+y2—100=o, {2y2—28y+96=0, {y2—14y+48=0
Pewmm ypaeuenne y° —14y +48 =0;
D=(—-142—4.1.48 = 4;

14+2 142

y':ng Wiy, =— =6.
¥y, =8, =6, |x =8, X, =6, "
nm v
X, = 6; =8 |y=6 y, =8
N .
481.a) x(x—6)<0; o 6 % (0:6)
6) x(8+x)>0; = 0 x (05 —8JU[0; + w);
W

B) ¥ ~450; (x—2)(x+2)<0; ¥ ¥t [-22);
r) x*~6 > 0; (x~V6)(x + V6 >O;W(%;—\/5)U(\/3;+w)
) x (= V6)(x ) N J6 *
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§ 8. HepaBencTBa c JByMsl epeMeHHBIMH H HX CHCTEMBbI
482.2) 2-(-2)-3-3+16=3>0=>1a
6) (-2)2+3-(-2)-3-32=-23<20= ma
B) (=2+3) +(3~4)’ =2 = Her.

483. a) (0; 0), (1; 0) ‘ B8) (0;-1), (1; 0)
6)(2,0),3; 1 r)(0; 0), (1; 1)
484. a) 6)

0 -lx 3 ®
. 3 \
485 a)y>3 6§\\\\\\
3 y=3 x\
%;
- 0 3\x
0 % §
486. a) 6)
7 - N p7Y
0 INF -
§ \\\\\\\\\\\\\

151



6) MHOXeCTBO TOUEK, NPHHALAESKAMMKX Na

nnnnnnnnnnnnnnnnn
490. a) (x—-2)*+y*<9
9L a)y>x*-9

152

Z/;/

0)

v
4
M[/Z.W//o 22220

6) x> +(y—-4)Y >4
6)y < (x+2)

pabose y = (x — 2)> + 1, u Touek, pac



492.23) x-y 20

Y
0
x
493.2) X’ —)?=0;
-y
x=y)x+y)=0 6) =0;y=x* x#0
x
ya YA
y=x
% 0 x
agq X=h__dox _xolfy 1) x-l
x+2 x"+3x+2 x+2L x+1/) x+1
y=5x-2 x=1
495 5x—y=2=0 y=5x-2 y=x+2 y=3
X" =2xy+y = 0

= =
(y—x)2=4 y=5x-2 X=
y=x-2 y
Otgert: (1;.3) u (0; -2).
496. a) Her; §) HeT; B) HET; T) Aa.

497. a) {

yzx=3
y<=x+3
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{—2x+y<—1 {x+y2.3
B r

Z
|

of 2| > 1 x
|
=
){x+220 7 \X
B
-3 < =
i \\o .
) %
> <0
499.2) 4% ¢ 6) 4"
y20 y<0
> 2 2 2
500.2) {7V =~ 6 ¥ TV sS4
y<4 ’ x-y20
\ A yfxz
NY ¥ =4
0 %
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P 4y'<9 [(x=2P + (4121
B) r)
(x=3)*+y*<9

(x=2)"+(y+1)?<9

(x-2P+ O+ 1)'=9

501. a) IIpsmoyroneHsiit Tpeyronsiuk ABC; AB=5uh=2.5;
S=%AB-h=6,25.
6) Ipamoyronsavuk ABCD; AB=CD=2uwBC=AD=6;,S=AB-BC=12.

3Ix+2y<6 2 g5 0s
502.2) {2y -3x<6 ){xz Y 1
y20 x“+y° <100

503. Ilpsmas, npoxomsias yepes Touku (0) 0) u (3, 3) 3anaercs ypaBHEHHEM
y = x, a npsMas, npoxoasmwas yepe3 touku (0; —2) U (3; —2) — ypaBHEHHEM

y<x
y=-2. Torna: {yZ—Z
504.2) (x +2)* + 9(x +2) + 20 =0 6) (x—5)°+2(x—-5)-63=0
(x+2)+5)((x+2)+4)=0 - (x-5+9)((x-5)-7)=0
E+Tx+6)=0 x+4)(x-12)=0
x=—6ux=-7 x=—-4ux=12
505. y=x—5+I5-x . 00®: {iifSQSSxSIS

506. 6x(x + 8) — (5x — 27)(x + 17) = 6x” + 48x — 5x* — 58x + 459 =
=x?— 10x + 459 = (x — 5)° + 434 > 434> 0.

-9 x=14
X = 2y {x;:l y=12
(x 2y)(x+3y)=0 —12 Yy =
507. a) N x=-3y S ]
' y'=12 =-3y - 2
Y =12 y=3 J6
N Y

-Otser: (14; +2), (?1‘4—3; + —\/2—6
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x—4x+3y*+2x-6y=0

e |l
{ {

Oteer: (£3;21),(1;3).

of]

x=3y

X -xy+y’=7

x=3y
X —xy+yt=7 ¥ =1
y=x+2

xz—xy+yz=7

W axy=2y"-x+y=0

xl

508.a){ A
+y =8

x=1-2y x=1-2y

@ }
Otger: (1£2;12), [

o

X +y*=8

R
{

x=y
x2+yz=8

xX=y
yi=4

X ~6xy+5y* —x+5y=0

2 2 And

x°=20y" =5

x=y+l {x=y+l
S

X =20y*=5

{

=S
x=5y x=5y
x*=20y*=5 yi=1
Orser: (#5;11).
2-3 14=0
509.2) {7 &
3x2+2xy-24=0 1x?
Ortger: (£2;+3).

156

y=x+2

X+ 2x—

o

5y’ -4y-T1=

19y’ -2y +4=0

2 _3xy+14=0
X Xy o

(x—y+2)(x~-3y)=0
2 2 <«
X' =xy+y =7

3=0

(x+2y-D(x-y)=0
=
x2+yZ =8

’x_1+2«/3_9_

5
_2-439

y

0

112\[55_2;\/3_6)
5 75 ’

(x=y=1)(x=5y)=0
(=4
X =20y’ =5

x=15
y==*I

-1

-44=0



3x2 -8y =0,5xy

X
Z— = 2— = 2::
{'Zx 6y =xy <:>{2Jc 6y xy@{Zx Sy o {

Orser: (0; 0), (—1; 0,4).

2 4+3x-10y* =0
510.a) {~ T T
: X —4xp+3y=0

x=-~5y
X =-4xy+3y=0

x=2y
x*—4xy+3y=0

Orser: (0; 0), ( ; —1!5—) ,

1
3
6 X 4+xy—-6y*=0
X +3xy+2y—6=0

=2y =2xy y(x+1)=0

{(x+5y)(x—2y) =0‘
=

X —4xy+3y=0
(x=y=0
=—5y M 1
45y +3y=0 *=3
{
x=2y y=——l—
3y-4y*=0 15
3
X=—
"2
3
L

(2.3)

2°4)°
(x+3y)(x-2y)=0
X +3xy+2y-6=0

[[x=-9
{X=—3y x=-3y y=3
X +3xy+2y=6 |{2y=6
ey = Y P= x=:l.;_‘/6_—l-
x=2y x=2y 5
X +3xy+2y=6 5y*+y-3=0 __H:\/a
: LU 10
Orser: (-9; 3), ﬁﬂ’__]iﬂ .
, 5 10 :
[(x_4
y 3
x y 25 Y x )
=+=== g 2| -25{ X |+12= =9
51L.a){y x R (y) zs[y]” 0,1V
xt-y*=7 22 _{=3
xt-y= ;4
[ =-9
Ortser: (#4; +£3).

o

x=14
y=13
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(x5
y 2 x=15
yi=4 y=12
<
:\'___g x=F2
y 5 y=15
L'=25

Otget: (15;£2), (F2; 5).

6 2 _xy-2yr=0 X =2y)(x+ 0
512, 9) x4 xy = x2 xy -2y @{( V) (x+y)=
y +xy= 3 Y +xy=3 y +xy=3

x=2y x=2y
V+xy=3 =1 {x::tz
=S & o

xX=-y X=-y y=il
y4+xy=3 0=3

Otser: ($2;£1).
2 yy=7 x=y= X=y=—
6) {xz ¥=ls xga 9x¢>
Vimw=9 =2 |12
y x 'y
2= x=tl
- 16 o 4
-9, -2
y 7 Y 4
OTser: iz;¢2)
4 4

2 2 _ z_ 2= _ Z=l
513. 2) X +y 25@ x=2xy+y 1@ (x=y)
xy =12 xy=12 xy=12

{x y+1 {x y+1 {x=i3
=12 yiey-12=0_||y=x4
x=y—] x=y-1 x=14
{xy=12 {y -y-12=0 {y=i3
Otser: (£3;£4), (+4;£3).
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*®
1]

2 2 _ ' 2 _ = { -
6){x +y 26@{:: 6x+5 0@ y

1
5
x+y=6 y=6-x x=5
b
Orteer: (1; 5), (5; 1).

2 12 =7 2=
Si4.2)F TV TG TV o
x+xy+y=5 u+v=35

3

xty=u;x"y=v,

{u=—4 {x+y=—4 {x:l
= . =9 =2
v - Xy - y
x+y=3 x=2
x-y=2 y=1
Otser: (1; 2), (2; 1).

2 2 _
{x +xy+y —19@

w-v=19 |ut+u-20=
=S
x+xy+y=1

xty=u;x-y=v;

‘ x=-2
u=-5 x+y=-5 y=-3
x-y=6 x=-3
(—4 (=4
{u=4 {x+y=4 y==2
v= x-y=-3 x=2+7
| y=2:F\/7_

Otser: (=2; -3), (=3; -2), (21 V7, 2¢J7) )

515. a) {

4x(x—-y)+y* =81 4x* —dxy+ y* =81

2x+y=17 {x=:t4
2x—-y=149 y=*
hnd 1
{2x+y=—-7 x=i§
2x—y=%9 y=78

Orger: (14;F1), (:t—;—; 18) .

Ax(x+)+y* =49 [4x*+4xy+)y* =49
x(x+y)+y @{X+ny o

{

2x+y) =49
2x-y)’ =8l
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6 3X(3X—4)’)+4y2=64® 9x* —12xy + 4y’ =64
3x(3x+4y)+4y* =16 (9% +12xy+ 4y’ =16
=2

y=F¥l

+

3x-2y=8 {

(3x-2y)’ =64 3x+2y =14
& P 2
(Bx+2y)* =16 {3x—2y=—s x=t2
=+
3x+2y=14 y=73

- 2 _
Otser: (£2; +1), [i——B—; +3) .

516.a) X’ +4xy+4y* +5=(x+2y)* +525>0;

6) x’—2xy+8+y' =(x-y)’+828>0;

B) X' —2x+y* —4y+6=(x—-1) +(y-2)* +121>0;

0N Xy -2+3=(y-1)’+222>0.

517.a) ¥+’ + 2+ 1=(x+ 1)’ +)*=0 & x=-1uy=0;
6) =2 +y +Ay+5=(x— 1P+ (y+2)=0 & x=1ny=-2.
518.2) (y—x—5)(y—x+5)=0;

6) (> +y* -4~ 9)=0;

B) (y — 6)(x2 + 32— 1) =0.

519. ) X +)2 -2 —4y+5=(—- 12+ (-2 =0 &
x=lny=2

7Y
y=2
2l |~
1]
0 =
1 %
6)y —x'=(y -y +x)=0
A
y=x
0 .
%
: y—'-Xz
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520.2) 22 =0 y=x n x#2
x=2 :
YA
2\.-.__
i
. ]
0 I
2 X
y=x
2 2
)x +2y ‘6=0<:>x2+y2=16
y -4
ux#32
ya
4l X’ +y* =16,
ﬂo X
NS
4

521, (x—a)’ + (y - 3)* = 16;

a) A(2; 3);
2-a)=16a=-2ua=6
a) C(=2; 7);
(@+2P+16=16 @ a=-2

522.2) ¥’ -y’ =5 (x-y)(x+y)=5

x=13
{y=:t2 .
x=13
{y=:F2
OtBer: (£3;+2),(+3;F2).

6-10898

N 2
6) }))cz-xl =0 y=x"u x#*l

6) B(7;-1);
(T-a)}+16=16a=7

r) D(1; 5); '
(a-1)+4=16a=1+23

x-y=z%l
x+y==%5
L=—4
xX-y=15
x+y==%1



6) X -y =8 (x-y)x+y)=8

Orser: (£3;£1), (£3;F1).

2
=—x"—x
523.2) {7 ’

y=x-10.
1) I'padimk pynkuun y = —x*-x - nmapadoJla, y KOTOpo# BETBHM HarpaBlieHbl
BHU3 (T.K. KO3 uumeHT npu x2 OTpHULIATENEH).
2) HaiineM xoopauHaThI BEPIIMHBI;

ot =L _ L __{ﬁl}z_[_l]_l.
B2 2 (o) 2 ® 2 2)" @
3) x [ -2 - 0 1 2
y | -2 0 0| -21]-6
~ 4) Tpadmk pynxunu y = x—10 — npamas.
X 0 5
y -10 | -5
Pemrenue cucremst — (2,3; -7,7); (4,3; —14,3).
7Y .
-3 lt123 10,
N, o %
-2 4
y=x-10
-10,
-12
-14
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6) 1) VpaBnenue (x— 2)2 +y* =9 3amaer
OKPYXXHOCTb C HEeHTpoM B (2; 0) u paxuy-
coM 3. )

2) Tpadux dymxumm y=x>—4x+4 —
napabona, y KOTOPOH BETBM HalpaBJICHbI

BBEpPX.
3) HaifneM xoOpANHAT! BEPIIHHBL
‘xﬁ = ——b— = ———i = 2’

2a 2.1

yp=4-8+4=0;

a [x]=2]lo]1]2]3]4]5
vy elolalt]o[1]4a]9

Pemenne cucremur — (0,4; 2,5); (3,6; 2,5).
B) 1) Vpasuenme x*+y* =25 szamaer
OKPYXHOCTb ¢ uUeHTpoM B (0; 0) u pa-
IrHycoMm 5.

2) I'padux dyakuuu y=2x>—14 — na-
pa6ona, y KOTOpOH BETBM HampaBieHBI

BBEPX.

3) HaiineM xoopAWHATH! BEPLIMHBI:
b 0

=——=——=0; yp=-14;

BT T 22 T

sl x[3]=2]-=t]o]1]273
y | 4 |-6[-12|-14]-12] 6| 4

Pemenne cucremsl — (3; 4); (<3; 4);
(2,2;4.5); (-2,2;4.5).

r) 1) Ypasnenue x* + y* = 10 3anaeT OKpYKHOCTL

4
¢ uentpoM B (0; 0) 1 panuycom Jio.
2) I'padmk dysHxkuun y =-:i — runepbona, y Ko-
x
Topo# BeTBM pacniosioxens! B I u 111 yeTBepTax. of ] T’

H[x 3] 2]-1] 1 ]15]2]3
y |-1]-15]/-3]3]2[15]1

Pemenue cucremsl — (=3; —1); (—1; =3); (1; 3);
(3: 1)
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