Tema: PauuoHanbHble ypaBHEHMA lMpogusb

MeToabl pelweHnsa Apo6HO-paLMOHa/IbHbIX YPaBHEHUM

* [Ipumepsli Pewute ypaBHEHUA:

2 N 1 N X _0
8x3+4x%—2x—-1 1-4%x%> 4Ax®+4x+1

Ne1.

-1

NeZ. 1+(2+(x+3‘1)_1J = gi:g .
) X(3-X) B 4
A B 1

Xx—7 x-10 x-10 7-x

Ne4. 1 2 3 _ 6
X—1 X-2 x-3 XxX+6°

Ne5. 2
x2+(—2X j =21.
X+2

Ne6. 20x 1 20x
x?+3x+10 X% +2x+10"
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= PeweHue (npumepsnl)
Net.

2 1 X
3 T v 1771 v 1v? =
8X°+4x°—-2x-1 1-4x° 4x°+4x+1

2 1 X

- =0
4x% (2x+1)—(2x +1) 4x2—1+(2x+1)2
2 1 X
> ——+ >=0
(2x+1)(4x —1) 4x* =1 (2x+1)
1
1 x;tz
OJI3: 4x* =120, x* ==,
4 1
X#—=
2 B 1 N X 0
(2x+1)*(2x-1) (2x-1)(2x+1) (2x+1)’
2—(2x+1)+x(2x-1)=0
2-2x-142x*-x=0
1e0/13
2x* =3x+1=0, X=E= 1
4 | Zeom3
2
x=1
Omsem: 1.
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MeToabl pelueHma Apo6HO-paLMOoHaIbHbIX YPaBHEHWUM

Ne2.
1+ 2+(x+3‘1)_1 T _9x+6
6X+5
1) x+3’l:x+1: Sx+1
3 3

-1
2) (3X+1J = 3 ,3x+1¢0,x;«t—1
3x+1 3

3
3) 2+ 3 :6x+2+3:6x+5
3x+1 3x+1 3x+1
-1
4) Ox+5 :?’XJrl,6x+5;«r&0,x;‘t—E
3x+1 6X + 6

3x+1 6x+5+3x+1 9x+6

5)1+ = =
6X+5 6X+5 6Xx+5
Bepuemcs k ypaBHEHUIO
9Xx+6 9x+6
= , XeR
6Xx+5 6x+5

y4€TOM I[ E( o0 GJU( 6 )U( OO)

e [ S5

)



Ne3.

X(3-x) 4

1 2 -2 N 1
Xx—7 x-10 x-10 7-x

1 B 2
Xx—7 x-10

_x=10-2(x-7)
(x-7)(x-10)
-X+4 —(x-4)
(x=7)(x-10) (x—7)(x—10)
2 12 1
X—10 7-X x-10 x-7
-X+4

1)

2)

1 2
:_(x—7_x—le:_(x—7)(x—10)
X—4
(x—7)(x—10)

Bepuemcs k ypaBHEHUIO
-x(x-3) 4
—(x-4) X—4

(x=7)(x-10) (x-7)(x~10)
Od3:x#7, x#10, x#4

x*-3x-4=0

X, =4¢013 X,=-1€0/13

x=-1

Omsem: -1.
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Ne4.

1 .2 3 _ 6
X—1 X—2 Xx—3 x+6

1 2 3 6
+ + - =
X-1 X-2 X-3 X+6

1 6 2 3
— + =+ =O
(x—l x+6j (X—Z x—3j

X+6-6X+6 2X—-6+3Xx—-6

(x-1)(x+6)  (x-2)(x-3)
—5x+12 N 5x-12 _0
(x—1)(x+6) (x—2)(x-3)
1 1
(5“2)[(x—z><x—3>‘<x—1><x+6>}°
1 B 1
(x=2)(x=3) (x-1)(x+86)
5x-12=0 (x=2)(x=3)=(x-1)(x+6)
5x =12 Wi X*—5X+6=Xx>+5x—6
x=2,4 10x =12
x=12
X#2 XxX=#1
OZB:x;«s3 X #—6

Omgem: 1,2 u 2,4.



2
1 2x. 2K oy %X +( 2x j ~21

X+2 'x+2 X+2

2 2
x—2—xj +4. X -21=0
X+2 X+2

X2 +2x—2x ) NG
AT 4 X 21-0

X+2 X+2

2 \? 2
X j+4- X2—21=o
X+

t =
X+2

t2+4t-21=0
t=-7 t,=3
NG _ X2 _
X+2 X+2
X2 +7x+14=0 x*-3x-6=0
D=49-56<0 D=9+24=33
%) L _3£33

2

3

Omsem:
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-+

Ne6.

20X 1o 20x
x? +3x+10 X% +2x+10

20x: X 1o 20x: X
(x24—3x—+10):x __(x24—2x—+10):x

X =0 He sBIsAETCA KOPHEM JAaHHOTO YPaBHEHUS

20 1o 20

x+3+L x+2+;9
X X

HyCTBX+2+E=t
X

J§L+1:29-ut+ﬂ
t+1 t
20t +t(t+1)=20(t+1)
t*+t-20=0
t =5 t,=4
x+2+0 -5 x40+ 4
X X
X*+7x+10=0 x*-2x+10=0
X, = -5 D<0
X, =—2 %)

Omsem: -5 u -2.



MeToapb! pelieHnsa 4po6HO-paLMOHabHbIX YpaBHEHMM

= Tecm
BapuaHT 1
Pewwnte ypaBHEHMA:
Net. 1 X+1 3x No2. \-1
2 " o3 + 3 2 1+(3+(2+X_1)1) :9X+4
(3x—2)" 9x"—4x 27x"-18x"-12x+8 7X+3
Ne3. No4. 2
o0 x2+[—3X]=27
X—7 X-5 x-6 x-4 ¥13
BapuaHT 2
Pewnte ypaBHEHMA:
No2. 8 10

Net. 4x 2X

2 = = 2 = =
X°+4x-1 x°+2x-1 X°+X+3 X —5x+3 X

_4Y 2 _
+5(x 4) =11X2 16

Ne3. (X+4)2
(x+3)2 (x—3)2 X" =9

6

BapuaHT 3
Pewute ypaBHeHMA:
Nef. 4 1 B 10 Ne2. X(x+1) 6
x> —16 Xx*+8x+16 x’—4x°-16x+64 2 R 1 2 1
X—6 4-x Xx-6 x-4
Ne3. Ne4. 2
! + ! + ! + L =0 X* + S =40
X—2 Xx-3 x—-4 x-5 (x—3)2
BapuaHT 4
Pewmnte ypaBHEHMA:
Net. 4X 3x Nez. 10 9 1
5 +— =-1 ) +— =—
X“—4x+1 X" +x+1 X“—X—6 X°—5x—-6 X

Ne3. 2 2 12
0+ g XLy
(x-3) X" =9 (x+3)
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= Omsemsbl (mecm)

MeToabl peleHns Apo6HO-paLMoHa/IbHbIX YpaBHEHWUM

Ne1 Ne2 Ne3 Ne4
Bap.1 —oo'—1 U —1'—§
P- 1 5 57 11+5 3+ /45
55u
3 2 2
u(—?;oju(o,oo)
Bap.2 3245 _Si—\/ﬁ -12; 0; 1
2 2 ) )
7+5
Bap.3 -3u 10/3 -3 3,5u Z\F -6u2
9+/105
Bap-4 | 1y 3122 —, i —2%310 0; 1,5; 2

= PeweHue (mecm)

MeTozbl pelieHna Apo6HO-paLMoHasIbHbIX YPaBHEHMM

BapuaHT 1

1 _ X+1 N 3X
(3x— 2)2 Ox®—4x 27x®-18x*-12x+8
1 x+1 3X
(3x-2)" x(9x*-4) Tox? (3x-2)-4(3x-2)
1 X+1 3X

(3x-2)’ - x(3x—2)(3x+2) - (3x—2)(9x2 —4) B

1 X+1 3x

(3x-2)" x(3x-2)(3x+2) (3x-2)*(3x+2)
X(3x+2)—(x+1)(3x—-2)-3x* 0o
x(3x—-2)" (3x+2)

OJ13: x =0, x;tz, x;t—z
3 3

X2 +2X -3 +2Xx—-3x+2-3x*=0

—3x*+x+2=0, 3x*-x-2=0

115 1e 013
D=1+24=25, x=——=| 2 < x=1
6 |-=¢0/3 B
3
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Ne2.

1+(3+(2+ x‘l)_l)l _ x4

7X+3
) 2+xt=2+222X* Lo
X X
-1
0 2)(2“1} =X ox4120, x#-1
X 2Xx+1 2
3) 3+ X :6x+3+x:7x+3
0 2x+1  2x+1 2x +1
-1
4) X+3 :2X+1,7x+3¢0,x¢—§
2x+1 7X+3 7
2X+1 T7X+3+2x+1 9x+4
51+ = =
7X+3 7X+3 7X+3
9x+4 9x+4

eR

= , X
7X+3 7x+3
3

C yuerom O3 x # 0, X;t—%, x;«r&—7

HmeeM X € (—oo;—lju(—l;—gju(—g;O]u(O;oo)
2 2 7 7




Ne3.

1 1 1 1
+ + + =
X—7 X-5 x-6 x-4

1 1 1 1
+ + + =0
(x—? x—4j (X—5 x—GJ

x—4+x—7_Fx—6+x—5 _
(x=7)(x—4) (x=5)(x—6)
2x-11 2x-11

(x—7)(x—4) (x—5)(x_6)
Od3: x#7, X#4, X#5, X#6
(2x—11)(x—=5)(x—6)+(2x—11)(x—7)(x—-4)=0
(2x-11)(X* —11x+30+ X* —11x + 28) =0

2x* - 22x+58=0|: 2

x> —11x+29=0
WM D =121-116=5

115
2
11+5

2

2x-11=0
X =5,5e OJ13

e O/13

OtBer: 5,5 n
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Ne4,

2
x2+(i§ij =27
X+3

2
2 ax. X og. 3% (X ) _y7
X+3 X+3 X+3

2 2
x—3—xj 162 —27=0
X+3 X+3

-27=0

X2 +3x—3x ) NG
+6-
X+3 X+3

2

x2 Y NG
j 162 27=0

X+3 X+3
= X
X+3
t?+6t—27=0
t=-9 t,=3
2 2
X _ 9 X 3
X+3 X+3

X2+9x+27=0 x*-3x-9=0
D=81-108<0 D=9+36=45

Xxed ) 3145
2

w
I+
5
ol

OtBerT:




BapuaHT 2

Ne1t.

4x 2X
2 3 =
X +4x-1 x°+2x-1

4x: X 2X: X

(x2+4x—ﬂ:x+(x2+2x—ﬂ:x:2

(x =0 He sIBIISIETCS. KOPHEM JAHHOTO yPaBHCHNS )

4 1+ 2 1:2
X+4-—— X+2-—
X X
1
Ilyctb t =X+ —+2
X
t#0
—£—+g—2:0¢@+2)¢a
t+2 t t#-2
4t+2(t+2)-2t(t+2)=0
A +2t+4-2t2-4t=0
27 +2t+4=0
t*—t-2=0
t,=-1e0JI3
1
{ =203 x+;+2_—1
x+1+2:2 x+£+3=0
X NN X
x2+1=0 x?+3x+1=0
(%] D=9-4=5
‘o -3+5
2
—3+
OtBeT: 3_\/5
2
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Ne2.

8 10
2 T3 =T
X°+X+3 X —-5x+3 X

8 10 3
2 T2 -y
X“+X+3 X°—=5x+3 X
(x=0)

8x 10x

+ =
x>+Xx+3 x?-5x+3
8x: X N 10x: X
(x2+x+3yx (x2—5x+3yx

8 10

+ =-3

x+1+§ x—5+§

X X
t:x+E

X

t=-1

—§—+JEL+3=0-Q—1ﬂi—5)¢O
t+1 t-5 t#5

8(t-5)+10(t+1)+3(t+1)(t-5)=0
8t—40+10t+10+3t*—12t—-15=0
3t2+6t—45:0\:3

t?+2t-15=0
t=-5c¢0J3 t,=3e0M3
x+§:—5 x+§:3

X X
x*+5x+3=0 x*-3x+3=0

D=25-12=13 D=9-12<0

,_5:V13 O
2

5+.13
2

OTtBerT:




Ne3.

(x+4)° +5(x—4)2 _ X -16

6 2 2 2
(x+3) (x-3) X" =9

2 2
G(ﬂj _11.w+5(x__4j =0 OJ13: x # -3, X #3.
X+3 (x—3)(x+3) X—3
X+4 X—4

[ycth =b, torma 6a® —11ab+5b% = 0.

Xx+3  x-3
OHOPOIHOE YpaBHEHHE BTOPOU CTEIICHH.

X =—4 u X =4 He ABIAIOTCA KOPHIMH IaHHOTO YPaBHEHMUSI.

6-2 1121520, 2t 6t 11t+5=0, t=1ut=>
©® b b 6
a_1 a_>s
b wm b 6
a=b (1) 6a=5b (2)

X+4 X-
0 ™3

(x+4)(x=3)=(x+3)(x—4)
X +X-12=x*-x-12
X+x=0
x=0e 013

6-(x+4) 5(x-4
2) i+3): &—3)
6(x+4)(x-3)=5(x—4)(x+3)
6(x* +x-12)=5(x* —x—12)
6x?+6X—72—-5x*+5x+60=0
x> +11x-12=0
X, =-12e€0/13 x,=1€0/13
Otset: —12; 0; 1
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BapuaHT 3

Ne1.
4 1 10
x2—16 x2+8x+16 x> —4x2—16x+ 64
4 1 10

(x=4)(x+4) (x+4) Xx*(x-4)-16(x-4)
4 1 10 _

)(x+4) (x+4) (x-—4)(x2——16)
1 10

X
SN

(

(x (x+4)" (x—4)"(x+4)

(x+4)(x—4)—(x—4)" -10(x+4)
(x-—4)2(x+4)2

{4x2 —64—x>+8x—-16-10x—-40=0

4
4)(x+4)
4

S

X#4, Xx#—4

2 N 1 2 1
Xx—6 4-x x-6 x-4
2 1 2 1

x—6+4—x:x—6_x—4:
_ 2X—-8-X+6 X—2
__(x——6)(x-—4)__(x-—6)(x-—4)
x(x+1) 6
X—2 X—2
(x=6)(x-4) (x-6)(x-4)

om: — X2 Lo

(x—6)(x—4)

X#£2, X#6, X#£4

3x* -2x-120=0, D/ =1+360=361 X" +x-6=0
10 X, =-3€0/3
X=1i19=§eOH3®X:{_3;Q} X, =2 ¢ O0J13
6 -3e0/13 3 Otset: -3
Ne3. Ne4.
t .ttt x* + 23 =40
x—2 x-3 x-4 x-5 (X_$2
2
( 1,1 )Jr( 1,1 jzo X2 4 2x- X _ox. (3"):40 (x#3)
X—-2 X-5 Xx-3 x-4 X; X=3 \x-3
2
X-5+x-2 x-4+x-3 . X+_3Xj 6.5 _40=0
(x=2)(x=5) (x-3)(x-4) X-3 x-3
2x-7 . 2x-7  _ ﬁ—3x+3x2_6 X 400
(x=2)(x=5) (x—3)(x—4) X—3 X — -
Od3:x#2, x5 X3, X#4 X2 2 X2
(2x—=T7)(x=3)(x—4)+(2x~7)(x~2)(x~5) =0 X_3j —6-5 3 740=0
2X—7)(X* =7x+12+x*-7x+10)=0 2
(2x=7)( ) t=—", t*-6t-40=0
2x2 —14x+22=0 x-3
=10 t,=-4
x> —7x+11=0 g 2
2x—7=0 X2 ¥
Nin = — = — - = _
‘=35 O3 D=49-44=5 =10 =4
x:7ﬁﬂgeoﬂ3 x?—10x+30=0 x’*+4x-12=0
745 DA=25—30<0 X, =—6€O0/3
OtBeT: 3,51 — X, =2e€0/13
2 Xed 2
OtBet: —6HM2
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BapuaHT 4

Ne1.
4x 3X
5 +— =-1
X" —4x+1 X +x+1
4x: X 3X X _ 1

(x2—4x+ﬂ:x+(x?+x+ﬂ:x

(X = 0 He sByI€TCS KOPHEM JJAHHOTO ypaBHeHHH)

4 3

T 1:—l
X—4+—= XxX+1+=

X X
t:x+l

X

t=4

A 3 10 (t-4)(t+1),
t—-4 t+1 t=-1

4(t+1)+3(t-4)+(t—4)(t+1)=0
A+4+3t-12+t*-3t-4=0

t* +4t-12=0

t,=-6 t,=2

x+1:—6 x+£:2
X X

x?+6x+1=0 x*-2x+1=0
2

D/=9-1=8 (x-1)"=0

x=-3+2J2 x=1

OtBeT: 1 1 —34_-2\/5

MaTtemaTnkaOHNaMH
BALI OHJAMH YYMTEb MATEMATHEM
www.mathcourse.ru

Ne2.
10 9 1
2 3 =7
X°—X—-6 X" -5x—-6 X
-10 9 1
5 +— =—-x=0
X°=X—-6 X°=5x-6 X
-10x 9x
+ =
X?~-X—-6 x?>-5x—6
-10x: x 9x: X
+ =1
(xz—x—ny (x2—5x—6yx
-10 9
+ =1
x—l—§— x—5—§
X X
t:x—E
X
-10 9 t=1
—+——=1-(t-1)(t-5),
t-1 t-5 ‘( )( )t¢5

-10(t-5)+9(t-1)—(t-1)(t-5)=0
~10t+50+9t—-9—-t*+6t—-5=0
—t>+5t+36=0

t?-5t-36=0
t,=9 t,=—4
X—E:Q X—§:—4

X X
x2—-9x—-6=0 X2 +4Xx—-6=0
D=81+24=105 D/ _ _

A—4+6—10

x = 21V105 gl°5 X =-2+10

OtBerT:

9i\2/105; —2iﬁ




(e o1
(x—Sf x> -9 (x+3f

2 2
(XJF]-) _,_14.%_15.()(__1) =0 OJ3:x#3, x=-3

X—3 (x=3)(x+3) X+3
Myersa=2F2 p=X=L " a2, 14ap 1507 = 0]: b°
X—3 X+3

X= —1 UX= 1 KOpHHMI/I JaHHOT'O ypaBHeHI/ISI HC ABJIIAKOTCA.
2

(Ej 1142 150, t=2

b b b

t? +14t-15=0

t =15 t,=1

a_15 2,

b b

(1) a=-15b (2)a
x+1 X —

1 -15.——

() X+3

(x—%l)(x+—3)=-—15(x-—1)(x——3)

X* +4x+3=—-15x* +60x — 45

16x° —56x +48=0

7+1 |2€0/3

2x*—7x+6=0, D=49-48=1 x=—>=
4 1,5 O/13
X+1
2y 2=
() X—3 X+
(x+1)(x+3)= 1)(x-3)
X>+4x+3=x>—-4x+3
8x=0
x=0e0/3
Otsert: 0; 1,5; 2

x-1
X+3
(x-
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CanlBO‘-IHbIe mamepua’ibl

v AZl2opumm peweHus. OpoGHO-pPAYUOHA/ILHO20 YPABHEHUS:
1. [lpusecmu e20 K yesioMy ypasHeHuo, YMHOXUB JIegyto U NPasgyto 4acmu Ha obwjuli 3HameHame/ib;
2. Pewumb noayyusweecsa yesoe ypasHeHue;
3. MUckaoyums u3 MHOXecmsa KopHel Uyes1020 YypasHeHUA me KOPHU, npu Komopbix obpaujaemcs 8 HyJib

o6wuli 3HameHames b Opobell.

v /[lpobb He umeem cmbica, Koeda 3HameHames b obpawjaemcs 8 HyJb.
043 - o6aacmb donycmumbix 3HavYeHuli nepemeHHol, sxodsuwel 8 ypasHeHue.

v [pobb pasHa Hy/t0, Ko20a Yuc/ume b paseH HyJlto, a 3HameHame/slb He paseH HyJ.

LX)—O<: f(x):O

g(x) g(x)#0
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