PA3JIEJ 1.

1) x*—2x*-9=0
Jenuremn 9: - +1:+£3: 49
X=3 27-18-9=0 0=0

X = 3 — KOpEHb YPaBHEHUS

X —2x%-9 " 1x=3
x> —3x%° X2+ x 43
X—9
T x°=3x
3x-9
- 3x-9
0
(x2+x+3)(x—-3)=0
X*+x+3=0 1581051

D=1-12=- 11 (kopHeii HET)

OrtBeT: X = 3.

2) 6x° - x°—20x +12=10

X, = P_ HECOKpaTumas Apoob,
q

p— nenutens 12 +1: +2: £3: +4: +6: £12
g— nenuTens 6 1;2; 3; 6.

X = -2 — KOpeHb ypaBHeHus, T.K. -48-4+40+12=0

_6x3-x2—20x + 12 x+2
6x°+ 12x° 6x°— 13x +6
-13x°~20x
T -13x%— 26x

0

I
o



6x + 12

T ox+t12
0
(6x*— 13x +6)(x +2) =0
6x°— 13x +6 =0 WIH x+2=0
D=169-144 =25 X =-2
X = 13+5=1,5 Xy = 18-5_2
12 12 3

OtBeT: X1 =1,5:x,= %: X3 = -2.

3)x°-6x°+5x+12=0
Henurenmnl?: +1: +2: +£3: +4: +6: +£12

X =1 — KOpeHb ypaBHEHUA T.K. -1-6-5+12=0

X -6x2+5x+12 |x+l
M X2—T7x + 12
S7x%+ 5%
—Ix-Tx
12x + 12
o 12x+12
0
(xX°—7x+12)(x +1) =0
X*—7x+12=0 158105 x+1=0
X1+ Xo=7 X1=3 x=-1
X106 Xo=12 X, =4

OtBeT: X1 =3; Xp =4:x3=-1.

4) (x-1°+2x+3)°=27x>+8
(x — 1 +2x 13)( (x — 1)°= (x -1)(2x +3) + (2x + 3)% ) = (3x + 2)(9x*— 6x + 4)



GBx+2)(x*—2x + 1 —2x" = 3x +2x + 3 +4x° + 12x + 9) = 3x + 2)( 9x°— 6x + 4)(3x
+2)(3x°+9x + 13) - (3x + 2)(9x*— 6x + 4) =0
(Bx2+2)3x°+9x + 13-9x°+6x—4) =0

3x+2=0 WJIn 6x°+ 15x+9=0
X=-§ 2x*~5x—-3=0
D=25+24=49
x1=¥ =3
x,;= 2 1=-05
4

OTtBeT: X1 = %; Xo=3;%X3=-0,5

5)x°— (V2+1)x*+2=0

V2 =a 2 =3g°

Coax’—x>+a’=0

2 2,.3 _2_
A —ax"+x —x"=0

D =x%x —2)°

a2 = x°£ | x(x = 2)|
2

a,, = X"+ X(X—2)
2

a1:X2+X2—2X:X2—X a2:X2-X2+2X:X
2 2

a1 =x"—X a, =X

XP—x=+2 x= 2

x2—x-42=0

D=1+42



_ 1£41+442

2

L1442 . 5

2 )

X1,2

OTBeT: X =

6)9x°-13x-6=0
Hemuremu - 6: +1+2+3+6 (p)
Hemuremn 9: 1;3;9 (@)

Bo3moxxHbIE KOpHH *—-+—-+—=+

Wl
wIN
|
©|N

X=- % KOPEHb

9x3— 13x — 6 x+§

9x%+ 6x° 1 ox?—6x-9
-6x”— 13x
-6x° — 4x
-Ox — 6
9x—6
0

9x*—6x-9=0]:3

3x°-2x-3=0

D:=1+9=10
_1+410

X1,2 — 3

OrtBeT: X =

;X:-

1+410
3

w | N

NX-3x=64+ =
64

04 + i243+(£)3=43+3042o1+3040(1)2+(1)3—30420 1-3 Pl
64 4 4 4’ "\ 4



1.2 1.3 1 1.3 1
o (—) = + ) —0 e -3 e — = + =) — + =
Cy=@+lp-3ea-3el=@elp 3@+l
3_ 3y =(4+ L1)3_ +1
X —3x=(4 4) 3(4 4)

X=4+% - KOpEHb

XS—?’X-64i ‘ X-4l
64 4
)(3-4l ‘ X2+4lx+15ix
4 4
4£X2—3X
4

Cratx+ 15ty =0
4 16

K+ Uyt 2 =0) 416
4 16

16x%+ 68x +241 =0
D, = (34)°— 16 « 241 = 1156 — 3865 <0 (kopHeii Her)

OTBeTIX=4+%.

xx+1)+x+DEx+2)+(x+2)(x+3)+(x+3)(x+4) +(x+4)(x+5) =1 2 +
2e3+3e4+4e5

[TpoBepka nmokaspiBaeT, 4To X = 0 U X = -5 SBISAIOTCS KOPHSIMHU YPAaBHCHUS.

Tak kak mociie pacKpbITHsI CKOOOK OyIeT KBaJpaTHOE ypPaBHEHHE, TO OHO OOJIbIIE

JBYX KOpHEH HE MOKET UMETb, 3HAUUT KOpHU O U -O.



Ortser: 0; -5.

4 + 1241 =
9)x - (25 —25)x 1=0
x4—25x2-ixz+1=0

25
2,2 1 2 1

- _2 - __ )=
X (X 25) 5(x 25) 0
2 1 2

- —-25)=0
(- )~ 25)

X=+

o~
>
I
+
ol

Il
|+
ol

OtBeT: X =+ =; X

ol

10) x*+2x°—x =2
X(x+2) - (x+2)=0
x+2)x*-1)=0
X=-2 x=1

OtBer: X =-2; x = 1.

11) x*+ 3x° + 4x°+ 6x +4 =0
(x°+2°+3x°(x*+2)=0

X +2)x°+2+3x)=0

x>+ 3x +2=0

X1 X, =-3 x1=-1

X1 oXp =2 Xy = -2

OtBer: x=+1;x=+2.

12)x* - 2x°-x*-2x+1=0]: X

X2—2X—1-2£+i2:0
X X



X+ Lox+l)-1=0
X X

x2+2x o 1 +i2 -2—2(x+l)—1=0
X X

X

x+1)2—2x+1)-3=0
X X

X—I—lzy
X
2 _
y"—2y—-3=0
yity: =2 y1=3
yie y2 =-3 y2=-1
X+£:3|0X x+ 1= | o x
X X
x2=3x+1=0 X +x+1=0
D=9-4=5 D=1-4<0 (xopHeil HET)
. _3%45
1,2 >
OTtBeT: X :%

13)x°-2x" - 6x°+ 12x° +x -2 =0
x'(x—2)-6x°(x—2)+(x-2)=0
x-2)x'-6x*+1)=0

X=2 WIN x'—6x*+1=0
x*=y>0
Yy —6y+1=0
D,=9-1=8
y1=3+ 8
x*=3+ 8 x*=3-.8
X12= +3+48 X34 = +3-+/8

OTBET : X = ++/3++/8; X= ++3-48.



14) x°(1-x)-x* (1 -x) +x-x*=0

xX°(1-x)—x}(1 +x)+x(1-%x)=0

(1-x)E- 31 +x)+x)=0

1-x=0 -1 +x)+x=0

x =1 X(x°—x%(1+x)+1)=0
X(x2-1)-x*-1)=0
x-1DE-1)=0
x-DE+DE-DEE+x+1)=0
X= =1

OtBeT: x=0; x = +1.



PA3JIEJ 2
Nel

4x 3X
2 T3 =1
4x° —8x+7 4x°-10x+7

Tak kak X=0 He sBIgETCS KOPHEM YpaBHEHHS, TO Pa3[eiUM M YUCIUTENb M 3HAMEHATEINb

Ha X.

4 -+ 3 7:1
4Xx-8+— 4x-10+—

X X

4X+Z:a

X

4 3
— =1(a-8)a-10)=0
a—8+a—10 ]J(a )(a )i

4(a-10)+3(a—-8)=a’ -18a+80
4a—-40+3a—-24=a’-18a+80
a’—-25a+144=0

D =625-576 = 49

al=25+7=16
2

azzﬁzg
2

1)4x + ’ 16
X

4x* -16x+7=0
D, =64-28=36
8+6
X1=—=
4
8+6 1
X2 = = —
4 2

3,5

2)4x+Z =9| x
X

4x* -9x+7=0
D=8l1-4-4.7=-31
D<0

Kopneii ner.

Oteer: X, =3,5/X, ==



No2
x4—2x3—x2—2x+1:0‘+x2

x2—2x—1—z+J%:O
X X

Dx+1=qx
X

x?-3x+1=0

D=9-4=5

3+5
X =
2

1
2 —_ =
)x+X 1 x

x> +Xx+1=0
D=1-4=-3
D<0

Kopneii Her.

3+.5
2

OTBeT: X =



Ne3

(x2 —x+l)4 —8x*(x* —x+1)* +16x* =0

(x® =x+1)* —8x*(x* —x+1)* +16x* = 0]+ x*

4 2
(x—1+1j —8(x—l+1j +16=0
X X
2
(x—1+1j =t
X

t>—8t+16=0
(t-4)*=0
t=4

x—1+1:i2
X

Dx+2-1-2
X

x+£—3:q«
X

x?—-3x+1=0
D=9-4=5

3+/5
X, = >

x+i_1-22
X

x+1+1:qx
X

X2+ Xx+1=0
D<0

pELIEHUI HET.

3+/5

OtBer: X, = )
2




Neq

1.3 10
2x2 —x+1 2x>—=x+3 2x*—-x+7
y=2x*—x+4

2x* —Xx+1=y-3
2x* —x+7=y+3
2x* -x+3=y-1
LS I 9 -1+ 920
(v-2y+3)+3(y-3)y+3)-10(y-3)y-1)=0
y2+2y-3+3y*-27-10y° +40y-30=0
—6y° +42y—60:0|+—6

y2-7y+10=0

y=2

Y, =9

1)2x> —x+4=2

2x* —x+2=0

D=1-16=-15

D<0

Pemenunn Her.
2)2x* —x+4=5
2x% —x-1=0
D=1+8=9
1+3
X, =——=
4
1-3

XZ :T:—O,S

1

Otser: X, =L x, =-0,5



Nes§

x2+x+1_;Kx+ﬂ'x—1¢
x2—x+1 9(x-1)| x+1
x2-1 7

x*+1 9
9x®-9=7x>+7

2x% =16

x* =8

X=2

OtBeTr:X=2.

0

Ne6

x—1+x+2_x+5+x+3
X+2 x-1 x+3 x+5
X+2-3 x—1+3_x+3+2+x+5—2

_l_
X+2 x-1 X+3 X+5
1——§—+1+—§—:1+ 2 +1- 2
X+2 x—1 X+3 X+5

3 B 3 2 B 2
X-1 X+2 Xx+3 Xx+5

3(x+2—x+1j=2(x+5—x—3j

(x—1)x+2) (x+3)x+5)
9 4

(x—1(x+2) (x+3)x+5)

9@2+8x+15}:4@2+x—2)

OX? +72x+135=4x* +4x -8

5x% +68x+143=0

D, =1156-715=441

, _-s4+Vaal -34r21 13

' 5 5 5
X, = —34-21 -55 -1
5 5
Otser: X, :—§;X2 =-11



Ne7

x* —8x® —4x* +16x+4=0

(x2 -2 —8x(x* —2)=0

(x2 —2)x2 —2-8x)=0
x> —8x-2=0

X =+/2 D, =16+2=18
x=4+.18=4+32

OTBeT: X = i\/§;413\/§

Ne8

x2 —6x—9) = x® —4x2 —9x
( )
(x2 —6x—9)2 = x(x2 —4x—9)+x2

(a-2) =a
a’—4a+4-a=0
a’-5a+4=0
a+a,=>5
a1a2=4

a =1 a, =4
9
-
x> -5x-9=0
D=25-4(-9)=25+36=61
X:5i\/a

2

ax—g—4:4
X

Dx—-=-4=1x

x—g—8:qx
X

x*—8x-9=0

X, +X, =8

XX, =9




Ne

2
(3x+lj —6—2[3x+1j—18=0
X X
(3x+£j:a
X

a?-2a-24=0

a =06

a,=4

1)3x+1=6|-x

X

3x>—6x+1=0

D,=9-3=6
3+/6

X, =

' 3

2)3x+1+4=0|-x
X

3x?2 +4x+1=0
D,=4-3=1
X =-1

X2 :—g

+.6 1

OTBeT: X =3—;—1;——
3



Ne9
(X +2)(x +3)(x +8)x +12) = 4x?
(x2 +14X + 24Xx2 +11x + 24): 4x2‘+ x2

(x+ﬁ+14j[x+2—4+11J =4
X X

24

X+—=y
X

(y+14)y+11)=4
y? +25y+154-4=0
% +25y+150=0
D = 625-600 = 25

- -25+5 _ 10
2
-25-5
Yo = 2 =-15

1)x+E =-10}- x
X

x> +10x+24=0
X +X, ==10

X, X, =24

X, =—6

X, =—4

2)x+ﬁ:—15|-x
X
x* +15x+24=0
X, + X, =-15
XX, =24
D =225-96=129
-15++129
X, =————
2
~15+129
2 )

OTBeT: X = 6,—4.



Nel0
(x—D(x—2)(x —4)(x—5) = 7(x—3)
x—3=a

x—1=a+2,x—-2=a+Lx—4=a-1x-5=a-2;
(a+2)(a+D(a—-1)(a—2)=Ta?

(a®+3a+2)(a’~3a+2)=7a" |+a°

(a+3+gXa—3+g)=7
a a

a+g=t

a
t+3)(t-3)=7
t2_9=7
t2=16

t=14

Da+g=4ka
a
a’-4a+2=0
D,=4-2=2
a, =242

x=5+2
aa+3:—49
a

a’+4a+2=0

D,=4-2=2

a, =-2+2

x—3=-2+2

x=1+2
Oﬂmrx1=5ivﬁ1X2:1iJ§



Nell

x2+2x+2+x2+8x+20_x2+4x+6+x2+6x+12

X+1 X+4 X+ 2 X+3
x2+x+x+2+x2+4x+4x+20_x2+2x+2x+6+x2+3x+3x+12
X+1 X+4 X+2 X+3

X+ 2 4x + 20 2X+6 3x+12
X+ ——+ X+ =X+ + X+
X+1 X+4 X+ 2 X+3
x+1+1+4x+16+4_2x+4+2+3x+9+3
X+1 X+4 X+2 X+3
1+—£—+4+ 4 =2+ 2 +3+ 3
X+1 X+4 X+ 2 X+3

1 4 2 3

+ = +
Xx+1 x+4 Xx+2 Xx+3
X+4+4x+4  2X+6+3X+6

x> +5X+4 X’ +5x+6
5x+8 5x+12

x> +5x+4 X2 +5x+6
5x3 + 25x% + 30X + 8x% + 40x + 48 —5x> — 25x% — 20x —12x?

—4x*-10x=0

~x(4x+10)=0

4x+10=0
x=0 AN 5

X=—

2
OTBeT: X = E;O.
2

Nel2

@3+x2+ﬂz+@3—x2+ﬂ2:2xﬂ+x4

2 2
(x+1+i%j +(x—l+iéj =2
X X

X+-—=a
X2

(a+1)} +(a-1) =2
a’+2a+l+a*-2a+1=2

a’=0
1
X+ — = 0|+ x>
x2 ‘
x>+1=0
x=-1

OtBer: X =-1



1)x+1
X

x2+1=0
Pemenunn Her.

ax+1:i3
X

x+1:%x
X
x?-3x+1=0
D=9-4=5
3445
)

Xy

OtBer: X, =

3+4/5
2

1 X5

x+£=—%x
X

x> +3x+1=0
D=9-4=5

—3+45
X, = >

_ —3+45
2




Nel4
(%2 +3x+4)x? + 4x+5) = 2(x + 1)

(X2 + 2x+ 14 X+ 3)X? + 2 +1+ 2x + 4) = 2(x +1)°
(x+2) + (x+2)+ 2)(x +1) + 2(x +1+1)) = 2(x +1)
X+1l=a

(% +a+2)a? +2a+2)=2a%+a?

Pemrenunii Her.
2)a+g+3:0|-a
a

a’+3a+2=0
a,+a,=-3
a,a, =2

a, =-2
a,=-1
Dx+1=-2
X=-3
2)x+1=-1
X=-2

OtBer:X=—-3,—2



Nels
2
x* + [ﬂj =5
X—2
ITycTp X, -pelieHHe ypaBHEHHS, TOTAA IIYCTh

XO
Xo —2

Vo = , TOrma

YoXg =2y —2X; =0
Z(Xo +yo)_XOJ’o =0
{Xg +y§ =5

Z(Xo +yo)_xoyo =0
{(x0 +3,) = 2%, =5

2(Xo +yo)_XoJ’o =0
Xo+ Yo =U
XoYo =0

u?-2v=>5
{ZU -v=0

v=2U
{uz —4u-5=0

u,+u, =4
{ulu2 =-5
u,=5u,=-1
v, =100, =-2
1){)(0 +y,=95

Xoo =10
Yo =9 X
X,(5—%,)=10
5%, =X, —=10=0
X; —5X, +10=0
D=25-40=-15
D<0
Pemenuii Her.
2){)(0 +yo=-1
XgVo =—2

Xog ==2,yy =
Vo =—2%, =1
OtBer: X =1;-2



