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2x—1]+3
Tx+3| -3
x + 3
6x — 2| —
x?—2x—4

x2—-2x—1

x? + 5x| =

x2+2x — 4| =
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2x - 1] =
x+3|=6

— [5x + 15| =-8
9x —3|=-5

9.

10.
11.
12.
13.
14.
15.
16.

x? +4x| =

3x? —5x+1|=1
x4+ 5x +4|=
xt—4x +1,5/=1,5
x> —Tx+3|=3
x*+2x+9|=
x?—3x+2|=

2x2—3x—2|=—

24.

7. |(x+3) -
18.
19.
20.
21.
22.
23.

2(x+ 1)|=4
(x-2P-2(x-1)=1
xt—5|=4

16x* - 5| =
xt—5x2+2|=2
¥—4x*+1,5|=15
=T +3=

xt+2xt 4| =
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5. a) 5% +3x = |6 .
6) 3x7+2x =97

B) §x"+2x =125

r) 75 +x — 49

6. a)3.2%4+2%2_9g

10.

6) 5.3* +3*1 =79
B) 7wl —2.7" =245
r) 5% —7.5% =450
7. a)2"" _-52"=48
6) 377 4.3 =135 11.
B) 752 ~ 6.7 =301
r) 5 ~3.5%2 =250
8. ) 278" =41
6) 3% 9% =81
B) 5% *.25%1=25

r) 75 +2 491 =343

a) 25::—2 — 8x1_2

2x+6 __ 1
6) 3 - 9x+3

g) §3%+2 — 1
) 25x+4

F) 493)6-—1 =7;]'._'|_'2_

o (27 -(2)"
\ 8
(12

a) 0,125.2%"° =4**?
6) 0,25.8*" =4~
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22x _10.2* +16=0
11. 16" -54"" + 64=0

2x _ X — 5 2
2. 3 10.3 +9=0 12. 22(3: -x)-3 - Y -x-2 1=

3 ¥ 355 28ag 13, 9¥ 71 -3632 +3=0

4. 37 -537+6=0 14. 477 21022 416 =0
5. 77 -677+5=0 15, 9% 1235 +27=0

6. 4 +27-80=0 16, 22 +27.55 —2.5% =0

7. 9°-23"-8=0 17. 3% +23%7F =37 =0
8. 25°2-245"3_1=0 18, 4* +2.14* 349" =0
9. 3*-37"-8=0 19. 5.4 -7.10" +2.25* =0

10. 3.9 -23*1-1=0 20. 425" —21.10* —254" =0
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7- 6 — 5 ..‘._’_2
1. g* +2°7 -80=0 4* -2 47 +1
b 6
i ] - -
2. ¥ +277 =3 8. 3 5741
3. 3¥+37=10 9. 8 -4"-2""+8=0

10. 4.20% —20.5*" —54*+20=0
11. 5.15* =35 -3*+3=0

12. 6* —83*-9.2"+72=0
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PewleHuA Ha MOAOyJIHUTE
ypaBHeHuAa (3apaum 1 - 24)

3apaua 1: |[2x - 1| + 3|2x - 1| = 12

412x - 1| =12 = |2x-1| =3
1)2x-1=3=22x=4=x=2
2)2x-1=-3=22x=-2=x=-1

OT1roBop: x € {-1; 2}

3apaya 2: 7|x + 3| -5|x+ 3| =6

2[x+3|=6=|x+ 3| =3
1) x+3=3=x=0
2) X+ 3=-3=2x=-6

OT1roBop: x € {-6; 0}

3apayda 3: |[x + 3| - |5x + 15| = -8

X+ 3|-5|x+3]|=-8=-4|x+3|=-8=|x+ 3| =2
I)x+3=2=x=-1
2) X+3=-2=x=-5

OTtroBop: x € {-5; -1}

3apadya 4: |6x - 2| - |9x - 3| =-5

2|3x-1|-3|3x-1]=-5=2-|3x-1|=-5=|3x-1| =5
1)3x-1=5=23x=6=>x=2
2)3x-1=-5=3x=-4=x=-4/3

OT1roBop: x € {-4/3; 2}



3apauya 5: |[x?-2x-4| =4

1) x2-2x-4=4=>x?-2x-8=0=(x-4)(x+2)=0=x =4,
X =-2
2)X2-2X-4=-4=>x?>-2x=0=>%x(x-2)=0=2x=0,x=2

OT1roBop: x € {-2; 0; 2; 4}

3apauya 6: [ x>+ 2x-4| =4

1) x2+2x-4=4=>x>+2x-8=0=>(x+4)(x-2)=0=>x=
-4, x =2
2) X2+ 2x-4=4=x>+2x=0=2x(x+2)=0=2x=0,x =
-2

OTtroBop: x € {-4; -2; 0; 2}

3apauya 7: |[x2-2x-1| =2

1) x?2-2x-1=2=2x?-2Xx-3=0=>(Xx-3)(x+1)=0=x =3,
x=-1
2)X2-2X-1=-2=x?2-2x+1=0=>(x-1)?=0=>x=1

OTtroBop: x € {-1; 1; 3}

3apada 8: |[x2 + 5x| =6
1) X2 +5x=6=2x2+5x-6=0=(x+6)(x-1) =0=x = -6,
x=1
2) X2+ 5x=-6=2x2+5x+6=0=2(X+2)x+3)=0=x=
-3, X =-2

OT1roBop: x € {-6; -3; -2; 1}



3apaua 9: |[x2 + 4x| =3

1) x2+4x=3=>x24+4x-3=0=>D=16+12=28=>x = -2
+ V7

2) X2 +4x=-3=2x4+4x+3=0=>X+1)(x+3)=0=x=
-3, x=-1

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

3apaua 10: [3x2-5x+ 1| =1

1)3x2-5x+1=1=3x(x-5/3)=0=x=0,x=5/3
2)3x2-5x+1=-1=23x>-5x+2=0=(x-1)(3x-2)=0=Xx
=2/3,x=1

OT1roBop: x € {0; 2/3; 1; 5/3}

3apaua 11: |[x2+ 5x + 4| =4

1) x*+5x+4=4=x>+5x=0=>x=0,x=-5
2) X2 +5x+4=4=>x2+5x+8=0=>D=25-32=-7<0
(Hama peanHn KopeHn)

OT1roBop: x € {-5; 0}

3apaua 12: [x2-4x + 1.5| = 1.5

1)Xx2-4x+15=15=x2-4x=0=>x=0,x=4
2)X2-4x+15=-15=2x2-4x+3=0=(x-1)(x-3)=0=x
=1, x=3

OTroBop: x € {0; 1; 3; 4}



3apauya 13: [x2-7x + 3| =3

1) x2-7x+3=3=x?-7x=0=>x=0,x=7
2)X2-7x+3=-3=2x2-7x+6=0=(Xx-1)(x-6)=0=>x=
1, x=6

OTtroBop: x € {0; 1; 6; 7}

3apauya 14: [x2+ 2x + 9| =1

1) x2+2x+9=1=x2+2x+8=0=D=4-32 <0 (Hama
peasiHu KoOpeHwu)
2) X2+ 2x+9=-1=2x>+2x+10=0=>D=4-40 <0 (Hama
peasiHu KOpeHwu)

OTroBop: HaMa peaJsiIHu KOpeHHU

3apauya 15: [x2-3x+ 2| =0
X2-3x+2=0=(x-1)(x-2)=0
OTtroBop: x € {1; 2}

3apaua 16: [2x2-3x - 2| = -1

Tbi KaTo abconoTHaTa CTONHOCT (MOAYNBT) Ha peaneH nspas
BMHaArm e HeoTpuuaTesHo 4ucno (= 0), paBeHCTBOTO Ha -1 e
HEBBH3MOXXHO.

OT1rosop: HaMma pewieHue



3apada 17: [(x + 3)2-2(x + 1)| = 4
PaskpuBame ckobute: x2 + 6Xx + 9-2x-2=x2+4x +7
X2 +4x + 7| =4
1)x2+4x+7=4=>x>+4x+3=0=>(xXx+1)(x+3)=0=x
=-3,x=-1
2)X2+4x+7=-4=2x2+4x+11=0=D=16-44<0
(Hama peanHmn KopeHn)

OTtroBop: x € {-3; -1}

3apaua 18: |[(x-2)2-2(x-1)| =1
Pa3kpuBame ckobute: x2-4x + 4 -2Xx +2 =x>-6Xx + 6
X2 -6x + 6| =1
1) x2-6x+6=1=2x2-6x+5=0=(x-1)(x-5)=0=2x=1,
Xx=5
2)X2-6X+6=-1=2x2-6x+7=0=>D=36-28=8=x=3
+ V2

OTroBop: x € {1; 5; 3-v2; 3 + V2}

3apaua 19: |[x*-5| =4

1) x*-5=4=x*=9=x2=3=x=+V3
2)X4-5=4=2x*=1=x2=1=x==%1

OTroeop: x € {-V3; -1; 1; V3}

3apaua 20: [16x*-5| =4

1)16x4-5=4=16x*=9=>x*=9/16 = x2 = 3/4 > x = +V3/2
2)16x*-5=-4=16x*=1=>x*=1/16=>x2=1/4=>x = +x1/2

OTroBop: x € {-V3/2; -1/2; 1/2; V3/2}



3apaua 21: [x*-5x%2 + 2| =2

1) x4-5x24+2=2=x%(x2-5)=0=>x=0,x==*V5
2)X4-5x2+2=-2=2x*-5x24+4=0=(x*-1)(x*-4)=0=x
==+]1, x==+2

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

3apaua 22: |[x*-4x% + 1.5| = 1.5

1) x*-4x2+15=15=2x3(x?2-4)=0=x=0,x= %2
2) x4-4x2+15=-15=x4-4x>+3=0=(x>-1)(x2-3)=0
=>Xx==1,x==*V3

OTroBop: x € {-2; -V3; -1; 0; 1; Vv3; 2}

3apaua 23: [x*-7x%2 + 3| =3

1) x4-7x24+3=3=x%3(x2-7)=0=>x=0,x = V7
2)x4-7x>?+3=-3=2x*-7x2+6=0=(x2-1)(x*-6)=0=Xx
=+1,x=*V6

OTtroBop: x € {-V7; -Vv6; -1; 0; 1; Vv6; V7}

3apaua 24: [x* + 2x2-4| =4

1) x*+2x2-4=4=x*+2x?-8=0=>(x*+4)(x?-2) =0=x?
=2=>Xx=%V2
2)X*+2x2-4=4=>x*+2x2=0=>xX3(x*+2)=0=>x=0

OTroBop: x € {-V2; 0; V2}
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PelweHA Ha NoKa3aTesTHu
ypaBHeHusA (3agaum 5 - 12)

3agaya 5
a)2Mx2+3x)=16=22Mx2+3X)=2'=>x2+3x=4=>x2+3x-4=0
OTtroeop: X4 =-4, X, =1

6) N2 +2X) =27 =>3MN(X2+2X) =3B =>x2+2x=3=>x2+2x-3=0
OTtroBop: X4 =-3, X2 =1

B) 5MX2+ 2X) =125 =25"Xx2+2X) =53 =>x2+2x=3=>x2+2x-3=0
OTtroeop: x4 =-3, X2 =1

N7"x2+x)=49=>7"(x2+X)=7?=>x2+X=2=>x2+x-2=0

OTtroeop: x4 =-2, X2 =1



3agava 6

a)3 2 X +2Mx+2) =28 =3 - 2" X+ 4 - 2"X =28 = 7 - 2"x = 28 = 2"X
=4
OTrosop: x = 2

6)5:3"x+3"x+1)=72=5-3"x+3:3=72=8-3"X=72= 3"
=9
OTroBop: x = 2

B) 7MNx+1) -2 -7"X=245=7-7"x -2 -7"X=245=5.7"x =245 =
7"x = 49
OTrosop: x = 2

r) 5°(x+2) - 7 - 5"x =450 = 25 - 5"x - 7 - 5"x = 450 = 18 - 5"x = 450 =
5™ =25
OTroBop: x = 2

3agaua 7

a) 2M(x+3) -5:2x =48 =8 :-2"X-5:-2"X =48 =3 - 2"X =48 = 2"x =
16
OTroeop: x =4

6) 3"(x+2)-4-3%x=135=9-3"%-4-3%=135=5-3"x=135=
33X =27
OTrosop: x =3

B) 7"(x+2) -6 - 7" =301 =49 - 7"X-6-7"x =301 =43 - 7"x =301 =
"X =7

OTtroBop: x =1

r) 5/ (x+3) - 3 - 5™ (x+2) = 250 = 125 - 5”°x - 75 - 5™ = 250 = 50 - 5"x =

250 =5 =5
OTroeop: x =1



3agava 8

a) 2/\(X2 + 2X) - 8"X =43 = 2/\(x2 + 2X) - 2M(3X) = 2° = X2 + 5Xx = 6 = X2 +
5x-6=0
OTroBop: X4 =-6,x=1

6) 3M(X2 + X) - ON(x+2) =81 = 3 (X2 + X) - 3M(2x+4) =3*=> x2+ 3x + 4 =
4=>x2+3x=0

OTroeop: x4 =0, X, =-3

B) 5"(X? - X) - 25"(2x-1) = 25 = 5"(x? - X) - 5"(4x-2) =52=>x2+ 3x -2 =
2=>x2+3x-4=0
OTtroBop: X1 =-4, X, =1

r) 7°(x2 + 2x) - 49°(x-1) = 343 = 7"M(X2 + 2X) - TM(2x-2) = 73 = X2 + 4X -
2=3=>x2+4x-5=0
OTroBop: X4 =-5,x, =1

3agavya 9

a) 2°(5x-2) = 1/ 8"(x-2) = 2"(5x-2) = 2"(-3(x-2)) = 5x -2 =-3x + 6 =
8x =8
OTroeop: x =1

6) 3N(2x+6) = 1/ 9N(x+3) = 37 (2x+6) = 3N (-2(x+3)) = 2x + 6 =-2X - 6
= 4x =-12
OTrosop: x = -3

B) 5"(3x+2) = 1/ 257 (x+4) = 5"(3x+2) = 5/(-2(x+4)) = 3x + 2 =-2x - 8
= 5x =-10
OTroBsop: x = -2

r) 49°3x-1) = 1/ 7M(x+2) = 7M6x-2) = TM(-(X+2)) = 6x -2 =-X -2 = 7X
=0
OT1roeop: x =0



3agava 10

a) (2/3)M(x3-x) = (27/8)(x-1) = (2/3)M(x?-x) = (2/3)"(-3(x-1)) = X2 - x =
3X+3=2x%x2+2x-3=0

OTtroBop: X4 =-3,X2=1

6) (3/5)"M(x2+x) = (125/27)M(x+1) = (3/5)N(x2+x) = (3/5)"(-3(x+1)) = x2 +
X=-3x-3=x2+4x+3=0

OTtroeop: x4 =-3, X2 =-1

B) (2/9)"\(x2+3x) = (81/4)(x+2) = (2/9)"N(x2+3X) = (2/9)"(-2(x+2)) = x? +
X=-2X-4=2x2+5x+4=0

OT1roBop: X4 =-4, X2 =-1

r) (3/7)N(x2-3) = (49/9)"x = (3/7)N(x2-3) = (3/7)N(-2X) = X2 - 3 = -2X = X2
+2x-3=0
OTtroeop: x4 =-3, X2 =1

3agava 11

a) 0,125 - 27(x+5) = 47(x+2) = 273 . 2M(x+5) = 2"(2x+4) => x + 2 =2x +
4
OTroBsop: x = -2

6) 0,25 - 8M(x+1) = 4"x = 272. 2N(3x+3) = 2"(2x) = 3x + 1 = 2X
OTrosop: x = -1

B) 3V(2"\(x+5)) = 1/8 = 2/((x+5)/3) =23 = (x+5)/3=-3=x+5=-9
OTtrosop: x = -14

r) 3V(97(x+2)) = 1/81 = 37((2x+4)/3) = 3™ = (2x+4)/3=-4 = 2x + 4 =
-12
OTrosop: x = -8



3agava 12
a) 2M(x+1) = 3"x = 2 - 2"x = 3"x = 2 = (3/2)"x
OTtroeop: x = log_(3/2) 2

6) 3"(x-2) = 5" = 3"x /9 =5"x = 1/9 = (5/3)"x
Otrosop: x = log_(5/3) (1/9)

B) 2(2x-3) = 7"x = 4"x [ 8 = 7"x = 1/8 = (7/4)"x
Otroeop: x = log_(7/4) (1/8)

r) 5 (x-5) = 7°x = 5”x [ 3125 = 7"x = 1/3125 = (7/5)"x
Otrosop: x = log_(7/5) (1/3125)
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PelwleHusa Ha NOKa3aTeJIHuTe ypaBHEeHUA

3apaum ot 1 no 20

3apada 1. \(2~{2x} - 10 \cdot 2~x + 16 = 0\)

Monarame \(2™x =y > 0\). YpaBHeHueTo cTaBa: \(y™~2 - 10y + 16 = 0\).
KopeHuTe ca \((y-2)(y-8) = 0 \impliesy 1 =2,y 2 = 8)\).

BpbLame ce KbM NoJslaraHeTo:

1) \(2™x = 2 \implies x = 1\)

2) \(2™x = 8 \implies 2™ x = 2™ 3 \implies x = 3\)

OTroBop: x =1, x =3

3apaya 2. \(37{2x} - 10 \cdot 3"x + 9 = 0\)

Monarame \(3”x =y > 0\). YpaBHeHueTo cTaa: \(y™~2 - 10y + 9 = 0\).
KopeHuTe ca \((y-1)(y-9) = 0 \impliesy 1 =1,y 2 = 9\).

BpbllamMe ce KbM MoJslaraHeTo:

1) \(3”x = 1 \implies x = 0\)

2)\(3™x = 9\implies 3™x = 372 \implies x = 2\)

OTroBop: x =0, x =2

3apaua 3. \(5~{2x} - 26 \cdot 5°x + 25 = 0\)

Monarame \(5°x =y > 0\). YpaBHeHueTo cTaBa: \(y"2 - 26y + 25 = 0\).
KopenuTe ca \((y-1)(y-25) = 0 \impliesy 1 =1,y 2 = 25\).

BpblamMe ce KbM MoJslaraHeTo:

1) \(57°x = 1 \implies x = 0\)

2)\(57™x = 25 \implies x = 2\)

OTtroBop: x =0, x =2

3apadya 4. \(37{2x} - 5\cdot 3”"x + 6 = 0\)

Monarame \(3™x =y > 0\). YpaBHeHMneTo cTaBa: \(y™2 - 5y + 6 = 0\).
KopeHuTe ca \((y-2)(y-3) = 0 \impliesy 1 =2,y 2 = 3\).

BpbluaMe ce KbM MoslaraHeTo:

1) \(3”x = 2 \implies x = \log_3 2\)

2) \(3™x = 3 \implies x = 1\)

OTtroBop: x =\log 32, x=1




3apava 5. \(7°{2x} - 6 \cdot 7°x + 5 = 0\)

Monarame \(7"x =y > 0\). YpaBHeHueTo cTaBa: \(y"2 - 6y + 5 = 0\).
KopeHuteca\(y 1 =1,y 2 =5\).

BpbLame ce KbM NoslaraHeTo:

1) \(77x = 1 \implies x = 0\)

2) \(77x = 5\implies x = \log_7 5\)

OTrosop: x =0, x =\log_7 5

3apa4ya 6. \(4"x + 2™ {x+1} - 80 = 0\)

MpeobpasyBame: \((27x)"~2 + 2 \cdot 2°x - 80 = 0\). NMonarame \(2"x =y > 0\).
\(y~2 + 2y - 80 = 0 \implies (y+10)(y-8) = 0 \implies y = 8\) (Tb#n kKaTo \(y > 0\)).
\(27™x = 8 \implies x = 3\).

OTtroBop: x =3

3apadya 7. \(9"x - 2 \cdot 3~x - 8 = 0\)

\((3™x)"2 - 2 \cdot 37x - 8 = 0\). NMonarame \(3™x =y > 0\).
\(y"2 -2y -8 = 0\implies (y-4)(y+2) = 0 \implies y = 4\).
\(37x = 4 \implies x = \log_3 4\).

OTrosop: x =\log 3 4

3apaya 8. \(25" {x-2} - 24 \cdot 5~ {x-3} -1 = 0\)

3anuceame Kato: \( rac{57™{2x}}{625} - 24 \cdot rac{5"x}{125} -1 = 0\).
YMHOXaBaMe no 625: \(57{2x} - 120 \cdot 57 x - 625 = 0\). Monarame \(5~x =y > 0\).
\(y™~2 -120y - 625 = 0\). AnckpumnHaHta \(D = 12072 - 4(-625) = 14400 + 2500 =
16900 = 13072)\).

\(y = rac{120 + 130}{2} = 125 \implies 5°x = 125 \implies x = 3\).

OTrosop: x = 3

3apaydya 9. \(3"x-3"{2-x} -8 = 0\)

\(3™x - rac{9}{3"x} - 8 = 0\). Monarame \(3™x =y > 0\).

\(y - rac{9}{y} -8 = 0\implies y~2 - 8y - 9 = 0 \implies (y-9)(y+1) = 0 \impliesy =
9\).

\(37x = 9 \implies x = 2\).

OTroBop: x = 2

3apaua 10. \(3 \cdot 9~ {x+1} - 2 \cdot 3~ {x+1} -1 = 0\)

\(27 \cdot 3™ {2x} - 6 \cdot 3™"x - 1 = 0\). Monarame \(3™"x =y > 0\).

\(27y"~2 -6y -1 = 0\). \(D = 36 - 4 \cdot 27 \cdot (-1) = 144 = 12"2\).

\(y = rac{6 + 12}{54} = rac{18}{54} = rac{1}{3} \implies 3°"x = 3~{-1}
\implies x = -1\).

OT1roBop: x = -1



3apayva 11. \(16"x - 5 \cdot 4"~ {x+1} + 64 = 0\)

\(4™{2x} - 20 \cdot 4™x + 64 = 0\). Monarame \(4"x =y > 0\).

\(y"2 - 20y + 64 = 0 \implies (y-4)(y-16) = 0 \impliesy_1 =4,y 2 = 16\).
1) \(4™x = 4 \implies x = 1\)

2)\(4™x = 16 \implies x = 2\)

OTroBop: x=1,x =2

3apaua 12. \(2™°{2(x"2-x)-3} - 2™ {x"2-x-2} - 1 = 0\)
Heka \(t = x™2 - x\). YpaBHeHueTo cTaBa: \( rac{2”{2t}}{8} - rac{2"t}{4} -1 =
0\).
YMHOo>XaBame o 8: \(2™ {2t} - 2 \cdot 27t - 8 = 0\). Monarame \(2"°t =y > 0\).
\(y™~2-2y-8=0\impliesy = 4 \implies 2"t = 4 \implies t = 2\).
Bpbwame ce kbM \(E\): \(x™2 - x = 2 \implies x~2 - x - 2 = 0 \implies (x-2)(x+1) = 0\).
OTroBop: x =2, x = -1

3apaua 13. \(9°{x"2-1} - 36 \cdot 3~ {x"2-3} + 3 = 0\)

Mpeobpasysame: \( rac{37{2x"2}}{9} - 36 \cdot rac{3"{x"2}}{27} +3 =0
\implies rac{37"{2x"2}}{9} - rac{4}{3} \cdot 3~ {x"2} + 3 = 0\).

YMHOXaBaMe no 9: \(37{2x"2} - 12 \cdot 3~ {x"2} + 27 = 0\). NMNonarame \(3™{x"2}
=y >0\).

\(y~2 - 12y + 27 = 0 \implies (y-3)(y-9) = O \impliesy_1 = 3,y_2 = 9\).

1) \3™{x"2} = 3 \implies x~2 = 1 \implies x = \pm 1\)

2)\(3™{x"2} = 9 \implies x™~2 = 2 \implies x = \pm \sqrt{2}\)

OTroeop: x = \pm 1, x = \pm \sqrt{2}

3apayda 14. \(4" {\sqrt{x-2}} - 10 \cdot 2" {\sqrt{x-2}} + 16 = 0\)

Honyctumn ctonHocTur: \(x \ge 2\). Monarame \(2™ {\sqrt{x-2}} =y > 0\).
\(y~2-10y + 16 = 0 \impliesy 1 =2,y 2 = 8\).

1) \(2™ {\sqrt{x-2}} = 2 \implies \sqrt{x-2} = 1 \implies x - 2 = 1 \implies x = 3\)
2)\(2™{\sqrt{x-2}} = 8 \implies \sqrt{x-2} = 3 \implies x - 2 = 9 \implies x = 11\)
OTtroBop: x =3, x =11

3apaua 15. \(9™" {\sqrt{3x}} - 12 \cdot 3~ {\sqrt{3x}} + 27 = 0\)

Oonyctnmu ctonHocTu: \(x \ge 0\). Monarame \(3™{\sqrt{3x}} =y > 0\).
\(y™~2-12y + 27 = 0\impliesy 1 =3,y 2 = 9)\).

1)\~ {\sqrt{3x}} = 3 \implies \sqrt{3x} = 1 \implies 3x = 1 \implies x = rac{1}
{3}H)

2)\(3™{\sqrt{3x}} = 9 \implies \sqrt{3x} = 2 \implies 3x = 4 \implies x = rac{4}
{3}

OTrosop: x = 1/3, x = 4/3



3apada 16. \(2™ {2x} + 2"~ x \cdot 5°x - 2 \cdot 5~ {2x} = 0\)

XOMOreHHO ypaBHeHue. lenum aseTe cTpaHu Ha \(57™{2x} > 0\):

\(\left( rac{2}{5} ight)~{2x} + \left( rac{2}{5} ight)”~x - 2 = 0\). Monarame \(\left(
rac{2}{5} ight)*x =y > 0\).

\My”™2 +y-2=0\implies (y-1)(y+2) = 0 \implies y = 1\).

\(\left( rac{2}{5} ight)”~x = 1 \implies x = 0\).

OTrosop: x =0

3apaua 17. \(3"{2x} + 2 \cdot 3”*x \cdot 7"x - 3 \cdot 7~ {2x} = 0\)
Oenum Ha \(77 {2x}\): \(\left( rac{3}{7} ight)™~{2x} + 2\left( rac{3}{7} ight)"x -3 =
0\). Nonarame \(\left( rac{3}{7} ight)"x =y > 0\).
\(y™~2 + 2y - 3 = 0 \implies y = 1 \implies x = 0\).
OTtroBop: x =0

3apava 18. \(4"x + 2 \cdot 14" x - 3 \cdot 49" x = 0\)

3anunceame Kato: \(27{2x} + 2 \cdot 2" x \cdot 7°x - 3 \cdot 7~ {2x} = 0\). Jenum Ha
\(77{2x}\):

\(\left( rac{2}{7} ight)”~{2x} + 2\left( rac{2}{7} ight)"x -3 = 0 \impliesy =1
\implies x = 0\).

OTtroBop: x =0

3apaua 19. \(5 \cdot 4™ x - 7 \cdot 10" x + 2 \cdot 25~ x = 0\)
Pazpename Ha \(257x\): \(5\left( rac{2}{5} ight)~{2x} - 7\left( rac{2}{5} ight)"x +
2 = 0\). Monarame \(\left( rac{2}{5} ight)™x =y > 0\).
\(5y"2 -7y + 2 =0\). KopeHuteca\ly 1 =1,y 2 = rac{2}{5}\).
1) \(\left( rac{2}{5} ight)"~x = 1 \implies x = 0\)
2) \(\left( rac{2}{5} ight)”x = rac{2}{5} \implies x = 1\)
OTroBop: x =0, x =1

3apaua 20. \(4 \cdot 25~ x - 21 \cdot 10" x - 25 \cdot 4™ x = 0\)

Pazpgename Ha \(47™x\): \(4\left( rac{5}{2} ight)~{2x} - 21\left( rac{5}{2} ight)"x -
25 = 0\). Monarame \(\left( rac{5}{2} ight)"x =y > 0\).

\(4y~2 - 21y - 25 = 0 \implies (y+1)(4y-25) = 0 \impliesy = rac{25}{4}\).

\(\left( rac{5}{2} ight)~x = \left( rac{5}{2} ight)”~2 \implies x = 2\).

OTroBop: x = 2

ez CTPAHULA 83

3apaydya 31. \(4"x + 2~ {x+1} - 80 = 0\)

NpeHTn4yHa Ha 3agada 6. \(y™2 + 2y - 80 = 0 \implies y = 8 \implies x = 3\).
OTroBop: x =3




3apayda 32. \(2"x + 2™ {2-x} = 5\)

\(2™x + rac{4}{2"x} =5\impliesy + rac{4}{y} = 5\impliesy™2 -5y + 4 = 0\).
KopeHuteca\ly 1 =1,y 2 = 4\).

1) \(2”x = 1 \implies x = 0\)

2)\(2™x = 4 \implies x = 2\)

OTroeop: x =0, x = 2

3apaya 33. \(3"x + 37 {2-x} = 10\)

\(3™x + rac{9}{37x} = 10 \impliesy~2-10y + 9 = 0\impliesy 1 =1,y 2 = 9\).
1) \(3™x = 1 \implies x = 0\)

2) \(3™x = 9 \implies x = 2\)

OTroBop: x =0, x = 2

3apava 34. \(2" {x+3} - 3" x =37 {x+1} - 27x\)

pynupame egHakBuTe ocHOBU: \(8 \cdot 27 x + 27 x = 3 \cdot 3™ x + 3~ x \implies 9
\cdot 27 x = 4 \cdot 37™x\).

Pazpename: \( rac{2"x}{3"x} = rac{4}{9} \implies \left( rac{2}{3} ight)"x =
\left( rac{2}{3} ight)~2 \implies x = 2\).

OTroBop: x = 2

3apayda 35. \(4" {x+1} + 4 \cdot 3" x = 3~ {x+2} - 2~ {2x}\)

Tbnn KaTo \(2™{2x} = 47x\): \(4 \cdot 4™x + 47 x = 9 \cdot 37 x - 4 \cdot 3~ x \implies
5\cdot 47 x = 5 \cdot 37x\).

\(4™x = 37x \implies \left( rac{4}{3} ight)”~x = 1 \implies x = 0\).

OTroBop: x =0

3apayva 36. \(2"x + 27 {x+1} + 2~ {x+2} = 2 \cdot 5°x + 5~ {x+1}\)

N3Hacame npefn ckobm: \(27™°x(1 + 2 + 4) = 57x(2 + 5) \implies 7 \cdot 2"x = 7 \cdot
57x\).

\(27™x = 57 x \implies x = 0\).

OTrosop: x =0

3apava 37. \( rac{6}{4"x-2} - rac{5}{4"x+1} = 2\)

Monarame \(4™x =y > 0\) (\(y eq 2\)).

\( rac{6}{y-2} - rac{5}{y+1} = 2 \implies 6(y+1) - 5(y-2) = 2(y-2)(y+1)\).
\(y + 16 = 2(y"™2 -y - 2) \implies 2y™~2 - 3y - 20 = 0\).

\(D =9-4(2)(-20) = 169 = 1372\).

\(y = rac{3+13}{4} = 4 \implies 4" x = 4 \implies x = 1\) (BTOPUSAT KOPEH €
oTpuUaTeNneH).

OTtroBop: x =1
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3apava 38. \( rac{8}{5"x-3} - rac{6}{5"x+1} = 3\)

Monarame \(5~x =y > 0\) (\(y eq 3\)).

\( rac{8}{y-3} - rac{6}{y+1} = 3 \implies 8(y+1) - 6(y-3) = 3(y-3)(y+1)\).
\(2y + 26 = 3(y"™2 - 2y - 3) \implies 3y™2 - 8y - 35 = 0\).

\(D = 64 - 4(3)(-35) = 484 = 22"2\).

\(y = rac{8+22}{6} = 5\implies 5~x = 5 \implies x = 1\).

OTroBop: x =1

3apauya 39.\(8"x-4"x-2"{x+3} + 8 = 0\)
\(27™{3x} - 2™ {2x} - 8 \cdot 2™ x + 8 = 0\). pynupame:
\(2™{2x}(2"x - 1) -8(2"x - 1) = 0 \implies (2™ {2x} - 8)(2"x - 1) = 0\).
1) \(2”x = 1 \implies x = 0\)
2)\(2™{2x} = 8 \implies 2~ {2x} = 273 \implies 2x = 3 \implies x = 1.5))
OTtroBop: x =0, x = 1.5

3apava 40. \(4 \cdot 20" x - 20 \cdot 5~ {x-1} - 5 \cdot 4~ {x+1} + 20 = 0\)

MpeobpasyBame: \(4 \cdot 4™ x \cdot 57 x - 4 \cdot 5°x - 20 \cdot 4™ x + 20 = 0\).
Pazpename Ha 4: \(4"x \cdot 5°x - 5°x - 5\cdot 4™x + 5 = 0\).

Npynupame: \(5°x(47x - 1) - 5(4™x - 1) = 0 \implies (5°x -5)(4"x - 1) = 0\).

1) \(57x = 5\implies x = 1\)

2)\(4™x = 1 \implies x = 0\)

OTtroeop: x=0,x=1

3apaua 41. \(5 \cdot 15°x - 3 \cdot 5~ {x+1} - 3°x + 3 = 0\)

\(5 \cdot 3~x \cdot 5~x - 15 \cdot 5°x - 37™x + 3 = 0\).

Mpynupame: \(5 \cdot 5°x(37"x - 3) - 1(37x - 3) = 0 \implies (5 \cdot 5™~ {x} - 1)(3"x -
3) = 0\).

1) \(3™x = 3 \implies x = 1\)

2)\(57{x+1} = 1 \implies x + 1 = 0 \implies x = -1\)

OtroBop: x=-1,x=1

3apava 42.\(6”"x - 8 \cdot 3°"x -9 \cdot 2°x + 72 = 0\)

\(2”™x \cdot 37 x - 8 \cdot 37x - 9 \cdot 2™x + 72 = 0\).

Mpynupame: \(37°x(27x -8) - 9(2"x - 8) = 0 \implies (3™x-9)(2"x - 8) = 0\).
1) \(3~x = 9 \implies x = 2\)

2)\(27™x = 8 \implies x = 3\)

OTroBop: x=2,x=3
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