MNMbJIHU N NOAPOBHU PELLEHNSA HA
SAO0AYHYAUTE

Mopaynuu ypaBHeHus (cTp. 69) u NMNoka3aTenHm ypasHeHus (cTp.
75, 79, 83)

CTPAHULUA 69: MoaynHu ypaBHeHus

3apava 1: |2x - 1| + 3.|[2x - 1| = 12
Cbbupame egHakBuTe Mmoaynu: 4.[2x - 1| = 12
Henvm Ha 4: |2x - 1| =3
l.cayyanm: 2x-1=3=22x=4=Xx =2

2.cnydam: 2x-1=-3=22x=-2=x=-1

OTrosop: x € {-1; 2}

3apaya 2: 7.|x + 3| -5.|[x+ 3| =6
N3Baxpame mopoynute: 2.|x + 3| = 6
Oenum Ha 2: |[x + 3| = 3
l.caydyam: x+3=3=x=0

2.cnydam: x +3=-3=Xx=-6

OT1rosop: x € {-6; 0}

3apaya 3: |x + 3| - |5x + 15| = -8
N3Hacame 5 npen ckobu B moayna: |x + 3| - 5.x + 3| = -8
N3Baxpame mopynute: -4.|x + 3| = -8
Oenum Ha -4: |[x + 3| =2
l.cayyam: x + 3 =2=x=-1

2.cnydam: x +3=-2=x=-5

OT1rosop: x € {-5; -1}



3apavya 4: |6x-2|-|9x-3| =-5
N3Hacame MHOXUTenn: 2.|3x - 1] - 3.|13x - 1| =-5
N3Baxxpame mogynuTte: -1.|3x - 1| =-5=|3x-1| =5
l.cayyanm: 3x-1=5=23x=6=>x=2

2.cnydq4am: 3x-1=-5=23x=-4=x =-4/3
OTrosop: x € {-4/3; 2}

3apaya 5: |x2-2x-4| =4
1.cnyqa|7|:x2-2x-4=4=>x2-2x-8=0=>(x-4)(x+2)=0=>x=4,x=
-2

2.cnytla|7|:x2-2x-4=-4=>x2-2x=0=>x(x-2)=0=x=0,x=2

OTroBop: x € {-2; 0; 2; 4}

3apaua 6: |x2 +2x-4| =4
1.cnyqa|7|:x2+2x—4=4=>x2+2x—8=0:>(x+4)(x—2)=0:>x=—4,x
=2

2.cnyqa|7|:x2+2x—4=—4=>x2+2x=0=>x(x+2)=0=>x=0,x=—2

OTrosop: x € {-4; -2; 0; 2}

3apava 7: |x2-2x-1| =2
1. cnyyait: x2-2x-1=2=x%2-2x-3=0=(x-3)(x+1)=0=>x=3, x =
-1

2.cnyqa|7|:x2-2x-1=-2=>x2-2x+1=0=>(x-1)2=0=>x=1

OT1rosop: x € {-1; 1; 3}

3apava 8: |x2 + 5x| =6
1.cnyqa|7|:x2+5x=6=>x2+5x—6=0=>(x+6)(x—1)=0=x=—6,x=1

2. cnydai: x2 +5Xx =6 =>x2 +5x +6=0=(x+ 2)(x + 3) =0 = x = -3, X
=-2

OTrosop: x € {-6; -3; -2; 1}



3apava 9: |x2+4x| =3
1.cnyvait: X2 + 4x =3=>x2 +4x-3=0=>D=16+ 12 =28 = x = -2 + V7

2.cnydalm: X2 +4x=-3=>x2+4x+3=0=>(Xx+ 1)(x+3)=0=x = -3, x
=-1

OTtroBop: x € {-3; -1; -2 -V7; -2 + V7}

3apaua 10: |3x2 -5x+1|=1
1.cnyqa|7|:3x2-5x+ 1=1=3x(x-5/3)=0=x=0,x=5/3

2. cnyyanm: 3x2-5x +1=-123x2-5x+2=0=(x-1)(3x-2) =0 = x =
2/3,x=1

OT1rosop: x € {0; 2/3; 1; 5/3}

3apaua 11: [x% + 5x + 4| = 4
1.cnyHa|7|:x2+5x+4=4=>x2+5x=0=>x(x+5)=0=>x=0,x=—5

2.cnyqa|7|:x2+5x+4=-4=>x2+5x+8=0=>D=25-32=-7<0=>
Hama peanHun KopeHu

OTroBop: x € {-5; 0}

3apava 12: |[x? - 4x + 1.5| = 1.5
1.cny'-|a|7|:x2-4x+1.5=1.5=>x2-4x=0=>x=0,x=4

2.cnyHa|7|:x2—4x+1.5=—1.5=>x2—4x+3=0=>(x—1)(x—3)=0=>x=1,
X =3

OTroBop: x € {0; 1; 3; 4}

3apaua 13: |x2-7x+3| =3
1.cny-|a|7|:x2—7x+3=3=x2—7x=0=>x=0,x=7

2.cny'-|a|7|:x2-7x+3=-3=>x2-7x+6=0=>(x-1)(x-6)=0=>x=1,x=
6

OTtroBop: x € {0; 1; 6; 7}



3apava 14: x> +2x + 9| =1
l.cnyvait: X2 +2x+9=1=>x2+2x+8=0=>D=4-32 =-28 < 0 (Hsma
peaniHu KopeHu)

2.cnyqaim: x2 +2x +9=-1=>x2+2x+10=0=>D=4-40=-36 <0
(Hama peanHun KopeHwu)

OTroBop: HaMa peasiHu KOpeHHU

3apava 15: |x2 -3x+2|=0
MoaynbT e paBeH Ha 0 camMo KoraTto NogMoAaysHUAT nuspas e 0:
X2-3x+2=0=(x-1)(x-2)=0

OT1rosop: x € {1; 2}

3apava 16: |2x2 -3x-2|=-1
Tbi KaTo abcontoTHaATa CTOMHOCT BUHArn € HeoTpuuaTenHo 4yucso (= 0),
TS He MoXXe fa 6bae paBHa Ha -1.

OTroBop: HaMma peLwueHue

3apava 17: |[(x + 3)%2-2(x + 1)| = 4
Pa3kpuBame BbTpewwHnTe ckobu: X2+ 6X+9-2x-2=x2+4x+7
YpaBHeHNeTOo CTaBa: |x2 +4x + 7| =4
1.cny'-|a|7|:x2+4x+7=4=>x2+4x+3=0=>(x+1)(x+3)=0=>x=-1,
X =-3

2.cnydam: X2 +4x + 7 =-4=>x2+4x+11=0=>D=16-44=-28<0
(Hama kopeHwn)

OT1rosop: x € {-3; -1}

3apa4a 18: |[(x - 2)2-2(x-1)| =1
Pa3kpuBame ckobuTe: X2-4X +4-2x+2=x%2-6x+6
YpaBHeHNeTOo cTaBa: |x2 -6x+6|]=1
1.cny-|a|7|:x2-6x+6=1=x2-6x+5=0=>(x-1)(x-5)=0=x=1,x=
5

2. cnyyai: x2-6x +6=-1=>x2-6x+7=0=>D=36-28=8=>x=3 =+
V2

OTtroeop: x € {1; 5; 3-+v2; 3 + V2}



3apaua 19: x* -5/ = 4
1.caydam: x*-5=4=x*=9=x2=3=x=+V3
2.cnyqa|7|:x4-5=-4=>x4=1=>X2=1=,X=i1

OTtroBop: x € {-V3; -1; 1; V3}

3apaua 20: |16x4 -5 =4
1. cnyyam: 16x3-5=4=16x* =9 =>x* =9/16 = x%2 = 3/4 = x = +V3/2

2. cnydai: 16x4 -5 =-4=16x*=1=x*=1/16 2 x2 = 1/4 = x = £1/2

OTtroBop: x € {-V3/2; -1/2; 1/2; V3/2}

3apava 21: |x?-5x% + 2| =2
1.cny~4a|7|:x4-5x2+2=2=>x2(x2-5)=o:>x=o,x=i‘/5

2.cny-|a|7|:x4-5x2+2=-2=>x4-5x2+4=0=>(x2-1)(x2-4)=0=x=
+1,x==+2

OTtroeop: x € {-2; -V5; -1; 0; 1; V5; 2}

3apaua 22: |x4 -4x? + 1.5| =1.5
1. cnyyan: x* - 4x2 +15=15= x2(x2 -4)=0=>x=0,x= %2

2.cnyqa|7|:x4-4x2+1.5=-1.5:>x4-4x2+3=0:>(x2-1)(x2-3)=0:>x
=1, x==+V3

OTtroBop: x € {-2; -V3; -1; 0; 1; V3; 2}

3apaua 23: |x4 -7x% + 3| =3
1.cnyqa|7|:x4—7x2+3=3=>x2(x2—7)=0=>x=0,x=i\/7

2.cnyvam: x4 -7x2 4+ 3=32x*-7x2+6=0=>(x2-1)(x?-6)=0>x =
+1,x = +V6

OTtroeop: x € {-V7; -V6; -1; 0; 1; Vv6; V7}

3apaua 24: |x4+ 2x2-4| =4
Lonyvai: x4 +2x2 -4 =4=x* +2x2-8=0=> (X2 + 4)(x2-2) =0 => x% =
2=X=xV2

2.cnyqa|7|:x4+2x2-4=-4=>x4+2x2=0=>x2(x2+2)=0=>x=0

OTtroBop: x € {-V2; 0; V2}



CTPAHULUA 75: OCHOBHM nNoKa3aTeJiHu YpaBHEeHUA

3apa4ya b

a) 243X =16 5 2X°+3X = 24 5 %2 1 3x -4 =0 > x 1

I
1
»
X
I

6)3X2+2X=27:>3X2+2X=33:>X2+2X‘3=0:>x=-3')(=1
B) 5X°+2X = 125 5 5%°+2x =53 4,42 L 2y .3 =0ox=-3, x =1

2 2
r)7X+X=49:>7X+X=72:>X2+X_2=O:>X=-2,X:1

3apavya 6
a)3.2X+2X+2=28=>3.2X+4.2X=28=>7.2X=28=>2X=4=x=2

6)5.3X+3Xt1 =72 553X+ 33X=722583=72=23"=90=x=2
B) 7Xt1 27X =245 = 7.7X-2.7X=245=57 =245 =7 =49 = x = 2

r) 5%*2 . 7.5%X = 450 = 25.5% - 7.5% = 450 = 18.5...5X = 450 = 5 = 25 > x =
2

3apaua 7
a)2Xt3 .52X=48=82X-52X=48=32X=48=2X=16=>x=4

6) 3X72-4.3X=13559.3%-43"=135>53"=135>3"=27 > x = 3
B) 7%%2-6.7¢ =301 = 49.7%-6.7* =301 =243.7X =301 = 7* =7 =>x=1

r) 5%*t3.3,5%+2 = 250 = 125.5% - 75.5% = 250 = 50.5%X = 250 = 5X = 5 = x
=1

3apaya 8
a) 272X gX = 43 5 X H+2X 33X Z 26 42 L 5y g=0ox=-6x=1

6) 3X°HX 9X+2 = 81 = I°HX32XH4 34 42 4 3y = 05 x =0, x = -3
B) 5X°X 2521 = 25 5 5X°X 542 252 532 1 3x . 4=0=sx=-4, x =1

r) 7+ 2% 49% 1 = 343 5 PCHX 72X2 273 532 4 4x -5 =0=x=-5,x =1



3apauya 9
a)2°X2 =1/82=52>2=2302) 5,5y 2=3x+6=28x=8=x=1

6) 32Xt6 = 1/ 9X+3 5 32X+6 — 3-2(x+3) |, oy 1 6= 2x-6=24x =-12 > X =
-3

B) 53XF2 = 1/ 25%+4 5 53x+2 — 5-2(x+4) |, 3y 4 2 = 2x -8 = 5x =-10 = X
=-2

r) 493Xl = 1/ 7X+t2 5 76%2 - 7X+2) L 6y .2 = x- 25 7x=0=>x=0

3apaua 10

a) (2/3)°% = (27/8)*1 = (2/3)* = (2/3)3% D 5 x2 4 2x-3 =0 > x = -3,
x=1

6) (3/5)+% = (125/27)*+1 = (3/5)°+% = (3/5)30+1) 5 %2 4 4x + 3 =0 = x

M) (3/7)3 = (49/9)X = (3/7)3 = (3/7)2X > x2 + 2x-3=0>x=-3, x = 1

3apava 1l
a) 0.125.2X15 = gX+2 5 23 )X45 — 22X+4 v L D = Dx + 4 5 x = -2

6) 0.25.8%T1 = 4% 5 22 23%x+3 = 22X , 3y 1 1 =2x = x = -1
B) 3Vv2Xt5 = 1/8 = 20Xt5)3 = 23 5 (x45)/)3=-3=x+5=-9=x =-14

r)3voX+t2 =1/81 = 32X+43 = 34 5, 2x+4)/)3=-4=2x+4=-12 5 x =
-8

3apava 12
a) 2¥T1 = 3% 5 2.2¥ = 3¥ 5 2 = (3/2)* = x = log3 2

6) 32 = 5X = 3%/ 9 = 5X > 1/9 = (5/3)X = x = log 3(1/9)
B) 22X-3 — 7X = 4X / 8 = 7X = 1/8 = (7/4)X =X = |°g7/4(1/8)

r) 5° = 7% = 5%/ 3125 = 7¥ = 1/3125 = (7/5)* = x = log, 5(1/3125)



CTPAHULA 79: lNoka3aTesnHn ypaBHEHUA Ype3 nosiaraHe

3apaum 1 - 5 (KBapgpaTtHu cpopmu)
1.22X-10.2* + 16 =0 = Monarame 2X =y =y2-10y + 16 =0 =y =2,y =
8=x=1,x=3

2.3%.103+9=0=Monarame 3* =y =y2-10y + 9=0=y =1,y =9
>x=0,x=2

3.52X_.265X+ 25 =0=onarame 5X =y >y2 - 26y + 25 =0=>y =1,y =
25=x=0,x=2

4,32 . 53Xt g=0=TMonarame 3X =y=y2 -5y +6=0=>y=2,y=3=
x =log;2,x =1

5.7%X-6.7+5=0=Tonarame 7*=y=y2-6y+5=0=y=1,y=5=
x=0,x=|og75

3apauum 6 - 15 (Cno>xHu nonaraHua)
6.4 +2*t1 . 80=0=(2%2+2.2%-80=0=>y2 +2y-80=0=>y =8=x
=3

7.9%-2.3%-8=0=y%2-2y-8=0=y=4=x=logz4

8.25%2.24.5%3 .1 = 0 = YMHOxXaBame 1o 625: 52X - 120.5%-625 =0 =y
=125=x=3

9.3¥-32%X.8=0>y-9/y-8=0=>y2-8y-9=0>y=9=x=2
10.3.9%*1 . 23%+1 .1 = 0=52732X.63%-1=0>y=1/3=>x=-1

11.16%-54""1 + 64 =0=>y2-20y +64=0>y=4,y=16>x=1,x =
2

2 2
12, 2203 _2X*X2 1 = 0 = Monarame t = x* - x, nocne ' =y sy = 4 =

2

t=2=2x-x-2=0=>x=2,x=-1

13. 91 .36.3%*3 1 3 = 0 = YmHOaBame no 9: 32X - 12.3%° 4+ 27 = 0 = y
=3,y=9=x==%1,x=%v2

14, 4V0¢2) 1102V(%2) 1 16 =0=y2-10y + 16 =0=y =2,y = 8 = V(x-2)
=luwm3=x=3,x=11

15.9V03X) . 12.3V03%) 4 27 =0=y2-12y +27=0=y=3,y=9=V(3x) =
lnm2=x=1/3,x=4/3



3apaum 16 - 20 (XoMOreHHu nokKasaTeJiIHu ypaBHeHuUs)
16. 22X 4 2X5X. 252X = 0 = flesium Ha 52X = (2/5)2X + (2/5)X-2=0=>y =
l1=>x=0

17. 32X 4+ 2.3%.7X-3.72X = 0 = flenum Ha 72X = (3/7)%X + 2.(3/7)*-3 =0 =
y=1=2x=0

18. 4% + 2.14% - 3.49% = 0 = lenum Ha 49% = (2/7)2X +2.(2/7)*-3=0=>y
=1=2x=0

19. 5.4% - 7.10% + 2.25% = 0 = [lenum Ha 25% = 5.(2/5)2% - 7.(2/5)* + 2 = 0 =
y=1,y=2/5=2x=0,x=1

20. 4.25%-21.10% - 25.4% = 0 = [lenum Ha 4% = 4.(5/2)%% - 21.(5/2)*- 25 = 0
=2y=25/4=x=2

CTPAHULUA 83: Pa3HOoOOpa3Hu MeToau U CUCTEMHU

3apaum 31 - 36 (FpynupaHe u CBOMUCTBA)
31. NpeHTnYHa Ha 3afada 6 oT cTp. 79. OTroBop: x = 3

32.2X 4+ 22X =53y +4+4/y=5=>y2-5y+4=0>y=1,y=4=>x=0, X
=2

33.3+32X =102y +9/y=10=>y2-10y+9=0=>y=1,y=9=x =
0, x=2

34, 2%X*t3 3x = 3X+1 X 4, g 92X 4 DX = 33X 4 3X 592X =4.3%= (2/3)X =
4/9 = x = 2

35, 4%t1 4 43X = 3X+2 22X 4, 44X 4 4X=93%X_.43X=554%X=53%>
(4/3)=1=x=0

36. 2% + 2X+1 4 oXx+2 — 55X 4 5X+1 | 2X(14244) = 5X(245) = 7.2%X = 7.5%

=22X=5X5x=0



3apaum 37 - 42 (A pobHn n pasnarawm ce popmmn)
37.6/(4%-2)-5/(4*+1)=2=Tonarame 4* =y =>2y2-3y-20=0=>y
=4=4"=4=>x=1

38.8/(5%-3)-6/(5%+1)=3=Tonarame 5 =y =3y2-8y-35=0=y
=5=5X=5=ax=1

39.8X-4X_.2Xt3 1 8 =0=23X_22X_82X 4+ 8=0=22X2%1)-8(2%1) =0
= (22X.8)(2%1)=0=x=0,x = 1.5

40.4.20%-20.5%1.54%+t*1 4 20 =0=4.4X5%-45%-204%+20=0>=
(5%-5)(4%-1)=0=>x=0,x=1

41.5.15%-35%t1 _3X 4 3=0=53%X5%X-155%-3X+3=0= (5.5%-1)(3%-3)
=0=x=-1,x=1

42.6%-8.3%-9.2% + 72 = 0 = 3%(2%-8) - 9(2%-8) = 0 = (3%-9)(2%-8) = 0 = x
=2,x=3
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