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CAMOCTOSATEJIBHBIE PABOTbI
Bapuanr 1

C-1

1. 1) fix) = 12x-5; f2) = 12 - 2-5 = |9;
A0)=12-0-5=-5; f-1)=12-(=1)-5=-17;
2) f{x) = x*~8x; £10) = 10*-8 - 10 =20;
j(—2)=(—2)2 s (=2)=20; f(O)—o2 80 = 0;
0-5

Dew= iD= 2 =T g@)= 22 = 0680)= g3 -

~2+3 +3 +3
2.D)gx)= 8—3x a)8-3x=5,3x=3,x= 16)8—3x—ll 3x=-3,x=-1

8)8—3x=0;x=§.
3

2)f(x)=—%x+2;a)—-§-x+2=l,—-;’-x=—1,x=3;
6)—lx+2=4,—%x=2,x=—6;B)—-;x+2=0,x=6.
3a)f(x)— —13 -x=5x=-2;

6) f(x)=§-_—;=—2,5;5(x—3)=10;x—3=2;x=5;

B) f(x)# 0 HH 1A Kakoro x;

—2)=2/2)=2" ——8
6) g(x) = "]; 2% ; g(3)+g(-3) = g(3)-g(3) = .
7-2k=12-3k
5. fix) = ke+b; {172=_2;‘k++"b; k=5 _
- b=7-2-5=-3

C-2

1. 1) a) fix) = 19 - 2x; D(f) = R; 6) g(x) = ﬂ)-; D(f) = (—o0; 0) L (0;+0c0);
X

B) 0(x) = x*~4; D(¢) = R: 1) y =+x ; D) = [05+co];
4

3
>



2) 8) 200) = 8 D) = R; )0 == DY) = (45, 0) U (o)
B) 0(x) =x-2; @)= R;
. Dy= -%; x+2 #0; x £-2; D(y) = (~0;-2) U (-2; +00),

X
2.3)y=37x+1; E(y) = R; 6) y =-23; E(y) =-23;
B)y= 1} 5 B(y) = (=03 0) U (0+o0);
)y = Vx ; Ep) = [0;+0]; 1) y = x|; E(y) = [0;+].
3.a)filx)=5x+1;3<x<6=15<5x<30=>
=16<5x+1<31=[16; 31);

6)g(x)=3-8x; 4<x<2=>-16<-8x<32>
=-13<3- sx<35':>[—13; 35];

/0= 20 = am

-2
5.2) y=|—x_|l——3; |x|—3:e0; |x|=3; o =3
5-x28 |[x<-3
6) y= || s [5-x-820;|5-x]28; [5 i< g’ [ >13
C-3
1,

1) a)A-3)=-2;6) -2) =2; B) A0) = 1; 1) A3) = 0;
2)a)fx)=2;x,=-2;x,=-0,5; x3=3,5; ) Ax) = 0; x; =-2,5; x, = 0,5; x3 =
B) fix)=-2;x=-3;

3),fmax = 3’f‘min = _2; 4) E(f) = [_2; 3]'

2

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

2 o 2 r 3




6) y =-0,5x+2; 0 4 3y
210 \
1
X
2 o 2 4
-1
-2
-3
B) = ﬁ 0 3 T
y 3 ] 0 l
1
-1
-2
2)
6
8 ==
a)y=—,; 0y x’
X
10ty (o}
s 5
N - X
X 5 -a-3-2-10 1 2 3 4 5
10 -5 o 10

-10



3
a)y=x"

101y

s -a -3 -2 -1 ©

1 2 3 4 S

6)y=x; x20; B) y = .
3ty SI\'
2f | ZL
p ¥ 1
X X
[} b 8 2 3 -2 o 2

3. 1) 1 4 co ckopocTblo, paBHOMH 4 KM/u;
.2)5-1=4(w);

3) 7-5 =2 (4) ckopocTb paBHa % = 2(kM/u);

4) 4 km; 4 kM; 2 xM; )

5) wiocce HaXOAMTCA HA PacCTOAHHH 2 KM OT J0Ma,
wocce oH wea 1 4,

4. 1) MoTouMKJTHCT Ha 2 4; 2) S u; 1,5 u;

3) -7351 =15 (xm/u); -lz-z— =50 (xm/u)

4) Moroumknuct Ha 1,5 u;
5) uepes 1 4; 6) 75-52,5 = 22,5 (km).

3Ha4YUT, OT O3€pa a0



x Lo | 121314516
SRR R E
17 | 26 | 37
10/
5
O 6
6)y=>"8=1_8 1<x<6
X X
x | 1] 2| 3 | 5 | 6
y | s =21 -11-05]-02] 0
1
T o«
7123 6 7 8
-2
-3
-4
-5}
-6
-7
-8¢
-9
-104




-x-1, x<-2 %20
- . . 6
6.a)y=4"1 -2<x<2; )y=qlx {_x <0
x-1, x>2
4[\( ‘F
2 2
oy -y 3 f —4-3-2-1012::‘
- X, -3<x<1
7. fix) = 1, -l<x<1.
-x+2, l<x<4
x*-2x? -4x+8 x“(x—-2)-4(x-2
8.f0x) = 5 f(x=2)- ) -
-8 2(x? - 4)
_(x —4x-2) _x ..
20xt-4) 2
x*—4 # 0, T.K. 3HAMEHATENb X # +2.
3ty
2t
1,
X
-3 -2 -1 O 1 3
-2
-3



C-4

1.Da)x, =-25x,=1;
6) fix)>0 npn xe[-3; -2,5)(1; 3}; Ax) <0 npu x € (-2,5; 1);
2) fix) Bospacraer npu x € [-0,25; 2];
Sfix) ybuiBaer npu x € [-3;-0,25] u [2; 3];
3) Xmax = 2, Xmin = —0,25;
4) E(f) = [-0,25; 2].
35

2 l)a)’y=28x+35;D(y)=R,E(y)=R,y>0npux>—%§-,y<0 npux<—§,

y=0npux=~%§,j(x) BO3pacTact Ha R;
6) y=-0,38x-19; D()) =R, E(y) =R;
19
>0 npu x <-—— =-50, y <0 npH x > -50;
Y p 038 y P

y =0 npu x =50, fx) ybsiBaer Ha R;
B)y=138; D(y) =R, E(y)=38,y> 0 Ha R;

22 y= 25 D0) = Bp) = (< 0) U Oy > 0 npu x> 0, y < 0

_npu x <0, flx) y6risaet Ha D(y);
6y =-22: D) = ) = (03 0) L 05+
y>0npux<0,y<0 npu x>0, fx) Bo3pacraer Ha D(y).
3.1)ayy= —;-x— 15, %x= 15, x = 45; 6) y = -0,2x+46,-0,2x = —46, x = 230;

B) y = —24 Het Hyneii QyHKUMH;
2) a) y = Tx(x+4), x, = 0, x, = —4; 6) y = 9(x*+5) Her Hy.neii ¢GyHKLHH;
B)y =x(x+1)x-2); x,=0,x, =1, x3=2;

Ha)y=Vx+2;x=-26)y= Vx’-1; x, = Lx=-1;
B)y= Vx> +1 Her uyneii dyHkumm. N

x<0 Ay
sf0 =)= {3 550

x>0’
CeoiictBa: D(f) = R, E(f) = [0;+0).
Hynu dynxumu: x < 0; fix) > 0 npu x > 0;
fix) Bo3pactaer npu x20; fri, =A0) =0. 1
5.D(g) = R, E(g) = [-4; 4];
gx)>0nmpux>0,g(x)<0npux<0,
gx)=0mnpux=0;
g(x) Bospacraer npu x € [-2; 2];
g(x) yoriBaeT npH x € (—o0;—2] u [2;+0). P 3

10

Nix



: C-5
1L
1) a) X’~5x+6 = 0; D= 25-46 = 1; xl—ii-l =3;x,=2;

-3+5

6y 3y+4="0;y"+3y4=0; D=9+4 - 4=25; y, = =1,y,=—4;

B) 7a°21a+14 =0; @-3a+2 = 0;
D=9—4-2=1;a,=3‘—;rl =24,=1;
1) 36%-12=0; b4 =0; by, = +2;
' 3
2)a) 2y y6=0;D=1+4.2..6=49; y, = l%l =2,y2=—5;
-S5+1 1 1
= a
12 3 2

6) 6a’+5a+1=0;D=25-4-6=1;a =

B) 0,3x*+0,1x = 0; 3x’+x = 0; x(3x+1) = 0; x, = 0, x, = ——;

Nc-3=0;c,= +43;

+
3)a) 0,5x°x0,5=0; x*2x-1=0; D=4+4 = 8; x|, = 2";‘5 =1+42;
6)-50a>+5a+1 = 0; 50a>5a~1 = 0; D = 25+4 - 50 = 225;
5+15
100
B) 36b°+12b—1=0; D= 144+4 - 36 =2 - 144;
-12:1:12\/—:—11:\5
2.36 6
2.1) a) x>6x+11=x —2 3x+9+2 = (x—3) +2;

6) 2y"4y-1= 2<y—2y~ )= 2(y—2y+1——) 2(0»—1)-—) 20-1)3;

B) a2a = a’-2a+1-1 —(a~1) -1
2) a)-y HptHl = —{y —4y-1) = —(yz—4y+4—5) —(y—2) +5;

6) lxz—zx+5 = —(x’—6x+15) = —(x 2_6x+9+6) = ; (x=3)"+2.

a = =0a2’a2=“‘091;

by=

3. a) y *4p+7 = yz—4y+4+3 (y—2) +3 > 0;
6)-y +6y-12 = —(’~6y+12) = —(y’—6y+9+3) =—(»-3)’-3 <0.

4.a)a 2 10a+27; ap = -122 =5;

6)-a’—6a-15;a,= —% =-3.

11



5. (3+a) cM u (5-a) cM — HOBBbIE CTOPOHBI;
(3+a)(5-a) eM® — mowans MOJIy4EHHOTO NPAMOYTOIbHHKA;
(3+a)(5-a) = -a*+2a+15; ap= —“% =1

Oteer: 1.

C-6

1. 1) a) x> Tx+12=0; D=49-4-12= 1,
X = -Z-%-—l- =4; x, = 3; X~ Tx+12 = (x4)(x-3);
6) 5x*-5x-10=0; x>x-2=0; D= 144 . 2=9;
X = % =2 x, = ~1; 5x*=5x-10 = 5(x=2)(x+1);
B) 4x°—144 = (2x—12)(2x+12);
r) 10x*+29x-30 = 0; D = 841+40 - 30,
2)a) x 2_2x63 = x*-2x+1-64 = (x-1)’-8* = (- 1-8)(x-1+8) = (x-9)(x+7);
6) 6x*+5x—4 = 0;
5411 3

D=25+4-6-4=121;x, = — =
: 12 2

6x’+5x—4 = 6(x—% )(x+% )i

B) 17x—425 = 17(x*-25) = 17(x-5)}(x+5);
r) 5x*-30x+35 = 0; x¥’—6x+7 = 0;
D=36-4-7=2-4;

X2= 6—i-§—‘/-5- =3 442 ; 5x*-30x+35 = 5(-3- 2 )x-3+2).

2.1)a) X’ 3x+4=0; D=9-4 -4 <0;
6)-2x"+4x-7 = 0; 2x*4x+7=0; D=16-4-2.7<0;
2) a) x~10x+27 =0; D = 1004 - 27 < 0;
6)—7x"+6x-2 = 0; 7Tx’—6x+2 = 0; D = 3647 - 2 <0;
B)x2+1—0‘D=—4<0

2_4 (a 2)a+2) a—2_
Ta+14  T(a+2) 7’

3.1)a) —

6)' B -b-6_(b-3)(b+2) _b-3
95+18 9(b+2) 9’

Bb6=0;D=1+4- 6 = 25; b,—l—;—S——.’» by=-2;

12



T+6c-c? 2-6c-7 c2-6c+9-16 (c=3)* -4 _

® i3 321 3C-T7) 3e-7)
2 (e=3-4)c-3+4) (c-T)e+D) _c+l,
) T 3(e-7) 37

=49 -D+D _y-1.
2)3) 2 - - >
yo4+5y-14 (y-2)(y+7) y-2

Y +5y-14=0; D=25+4-14=81;y, = _—_521_9_ =2, 3, =-T,

Pt -T2 x(xP+x-72) _ x(x=8)(x+9) _ x(x+9) .

6 ’
) 9x-T72 9(x-8) 9(x-8) 9
-T2 =0; D= 1+4. T2 =289 x, = —11 =8 x,=_0;
B) 5a~a’ _ "a*-5a _ a(a-5) __a .
5+34a-7a>  7a’-34a-5 7(0_5)(“1) Ta+1’
7
34436 1

7a*-34a-5=0; D=1156+4 - 7-5=1296; a, = ” =5a4,=——.

4.1) Y -lly-26 _(y-13)(y+2) _y-13 - A

)

9y+18 I(y+2) 9
) 11+15
Y -11y-26 =0; D=121+4 - 26 = 225; y, = =13,y,=-2;
fes)= 28 o gy = 328 S g1y = 12213
9 9 9
2 x> -18x+80  x*-18x+81-1 _(x=9)>~1 _
5x-50 5(x—10) 5(x—10)
- G-9-D(x-9+) _ (x—10)(x-8) _x-8 = fx);
5(x—10) 5(x - 10) 5
1= 2228 - g a5y = B2 conpamy = B0 -,

5
5 8a—3_ 40-27a _8a-3+ 27a-40  _
" a+S a*+2a-15 a+S5 (a-3)a+5)

_(8a-3)a-3)+27a-40 8a’-27a+9+27a—-40 _
- (a=3)a+5) - (a-3)Xa+5) -
_ 8a’-31

" (a-3)a+5)

13



_ X -2 -4x+8  xP(x=2)-4(x-2) _

6. y=
Y 2x% -8 2(x2-4)
— 2—. —
_ (x=2)(x 4)=x 2,x¢i2.
2(x% - 4) 2
a4ty
2
X
-4 -2 O 4
-2
-4
C-7
1./(x)=—;-x2;
x o] +1 | #2 | 3| 4 | 45
1 4 9 16
o | =+ hd 212 5
SRR ERE S

-4 -3

14



2
2.5 =2.5) = +- (;] -3

. 2 '
A3,5)=A3,5) = 1@) S ITOR

g(=2,5) = g(2,5) =-A2, 5)——— 2(-3,5)=g(3, 5)——ﬂ3,5)=—:—z.
2.y=2x% ’

a) y = 200, 200 = 2x’, x =100, x, , = +10; (10, 200), (-10, 200);

6) y = 800, 800 = 2x*, x* = 400, x; 2= *20; (20, 800), (-20, 800)
B)y= 50x

50x = 2x%, x, = 0, x, = 25; (0, 0), (25, 1250);

r) y = -3200x, -3200x = 2x*, x, = 0,

x; =-1600; (0 0); (1600, 5120000).
3.y= —25x%;

a) A(-2;-100); —100 = —25(—2) —BEPHO, 3HAYHUT, MPHHAIVIEKHT;
6) B(2, 100); 100 =-25 . 2 ~HEBEPHO, 3HAYHT, HE IPHHAUICKHT;

B) C(g; 1); —l =-25- —5———Bepno, 3HAYHUT, IPHHAIUICHKHT.
4. _
:r /
4
2
. / *
-3 -2 2 -
-2
-y .
/ .
-8

5.0)y= 37,x € [-3 61 i =20 = 0 e = (6) = 7+ 6= 12;

—

3

6)y =5 %5 € [-2: 8] Yo = H®) =+ =16, Yous =%0) = 0.

6h~-9;— 120—'°T' 12= ;:2=24t=J§7=2J'6' ©)

15



C-8

1. a) 6)
z\
—= x — # ) x
-4
B) r
6jy 6y
6 -2
X
2 49 6 ~6
2.a)lull 6)LILILIV B) [l ulV
3.
a) 0)

16



B)

N/

4.2)48-1=0; x’=%’

LR

1

Cx=t—

2

6) -3 +9=0;x"=3; x=13;
B) y=—x’—16 <0 = Hyneii Her

5.a)

N

/

- il

17



6. a) 6)

3ty 1ty
2
X
o 1 2 3
k%
x
3 2 -1 47 1 2 3 -1
-1
-2
-2
-3 .3
B)
x
-3 -2 -1 o i
C-9
1. a) fix) = x2—6x+4; m= % =3, n=£3)=9-18+4 =-5; (3;-5);

6) flx) = x"—4x+1; m= iz =-2,n=f-2)=-4+8+1 = 5;(-2; 5);

B) fx) = 3x*-12x+2; m = % =2,n=£2)=3 - 4-24+2 =-10; (2;-10).
2. fix) = x*~6x+4;
Vr'




a)x,~07x2~52 -
fx)>0npux € (—o0; x;) U (x;+0); Ax) <O npu x € (x,, X2);

6) fix) BoapaCTae'r npH x € [3;+w0), y6uiBaer npu x € (—0; 3]; frin = 5.
3. fx) = —x*—4x+1;

Xp ) X2

a) x; ~4,2; x, = 0,2; fAx) > 0 npu x € (x1; x2); f(x)<0npn
x € (—o0; X1) U (X;+00);

6) fix) Bo3pacraer npH x € [—0;-2), yGHBae'r npu

X € (_2 +°°] fmax_ 5.

4.y= x*+6x+5, x € [-6;2);

m= _S. -3, n=f-3)=9-18+5 = 4, (-3;4),

2
P2) = 4+12+5 = 21; — .= et
E() = [4; 21]. -6 3 2

5.y = x*+bx+c; M(5, 7);
5=m=—%,b=—10;7=n=f(5)=25—50+c=c~25;c=32.
6. h=24t-57,

28.9

t

o 4.8 9.6

1) hy = 28,8; 2) May noanumalcs seepx npu ¢ € [0; 2,4],
onyckaycs BHU3 NpH ¢ € [2,4; 4,8]; 3) uepe3 4,8 c.

19



C-10
1. flx) = x'% .
1) a) f0,125) < £0,13). T.x. |0,125] < |0,13];
6) 1—245) > £~239), T.k. |-245| > |-239);
B) f-5,7) = f5.7), T.k. |-5,7| = 15,7|; r) A~12,4) > f10,7), T.x. |-12.4| >'[10,7};

2) a)/(£]> (3),1“ K 3 ;6)/(—2) >](—-§—),T.K. —%{> —%‘;

B) —0,325) /{l3)TK|0325| ‘BI

r)/(— 7) >£f0,57), T.k. —7‘ >10,57.

2.g(x)= x"os;
1) a) g(1,023) < g(1,13), T.k. 1,023 < 1,13; 6) g(-2,7) < g(-2,2), T.x~2,7 <-2,2;
B) g(—4,1) <g(4,1), .k.—4,1 <4,1;r) g(20,8) > g(-21,3), T.k. 20,8 >-21,3;

3

2)a)g(§] <g(:) e <, )g[—%) <g07), x5 <07,

5 9 5.9
—_—— — . .__.<._:
B)g( 7)<(13Jg’“ 7 13°

19 19
- —|=-2(0,76), T.x. -— =-0,76.
r)g( 25) 8(0,76), T.x 55

3. X" =2500; a) 2 kopus; 6) 1 kopeHb.

8 2
4.2)°=-27,x=-3;6)x = — ,x= =;
125° 5

B) % =-81 HeT KOpHEH, T.K. E(x ) = [0;+); r) x'=625; x=45.

5.a) 6)

X
-2 -1 of 1 2 o
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B) .n

Y 1Y

= T/x 2

-2 -1

6. a) x*=32x+5 nBa KOpH#; 6) x* = 0,5x-8 Her xopueii;

B) x’ = 32x+5 TpH KOpHS; T) x° = 0,5X—8 O/IHH KOPEHE.

T.a)y= x%;

548,471 = (—2,1)9— JIO’HO, 3HAUMT, TOUKA A HE NPUHAAIEKHT rpaduky;
—10,89783 = (—0,973)° — noxHO, 3HauuT, TOuKa B He NPHHALNEXHT rpaduky;
6)y=x,

0,98746 = 1,2° — NIOXHO, SHAYHT, TOUKa C He NpUHAICKHT rpaduky;
250,4781 = (~2,01)" — n0xHO, 3HAUNT, TOUKA D HE IPHHALNEKHUT rPaduKy.

C-11

1.1)a) /0,16 =0,4;6) 3216 =6 ; B) 40,0001 =0,1; 1) ‘5,-3% =L

2
2)a) 630,125 =6-0,5=3;6) 0,74/81 =0,7-3=2]1;

3 10 4
43‘/3—-4 3.6, 6J-2—=6. A,
BP0 27 ( 3)

208 =g =377 7% 6)J000032+J—0008 02-02=0;

B)156__ 81 .______i=_3.;
\} Ve~ 5 20
2
)‘7,—21178—‘4,682' —————— ;6) 30,216 -3-0,01024 =0,6+0,4 =1;

B) 3 7;—2 +\f12,25 =%+3,5 =0,6+35=4]1.
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3.2)2= V4 <5<V9 =3;6)2= 8 <23 <27 =3;
B)0<408<1;n1<330<¥32 =2

a.1)2) Wi3f =13;0) @A) =7,

B) (—ﬁ)d=2l;r) —W=—2l;n) (—2/5)6 =-2;

2) a) (2%/5)3 =8.3=24;6) (—3%/3)4 =81-5=1405; B) (—WT =-14;
-7 =14 [ 45) =5.

5.0) X =5,x=35;6)x°=17,x,=2%17;

B) %XZ—Z =0,x*=16,x,=%2;1) _;_-x’+16 =0,x =-32,x=-2,
6.2) 'Yy -3, -320,23; 6) ¥x+5 , x-moboe;

B) $fa(a—8) , a(a-8)20;

a € (—0; 0] U [8;+x);

Yo24b-12 , b2+b-12 20,
D=1+4 12 =49,

by = -1+7

-,
0 8 a
s B wanit
=3, by=-4; >
-4 3 b
b € (—0;—4] U [3;+0).
7.2) x'°-31x°-32 =0 x* = y, Torna y’*~31y-32 = 0,
D=961+4 .32 = 1089,
_ 31433
2
Otset: -1 ; 2.
6) x*-82x*+81 =0, x* =y, TorAa y2~ 82y +81=0,
D =6724-4 - 81 = 6400,
_ 82+80
2
Oter: 33 ; 1.
B) 215 =04"= Yy, TOorAa y2+2y—15 =0,
D=4+4-15=64,

=32, =-1,x=32,x=2,x =-1,x=-1.

N

=8l,y2= 1,X4=81,X]‘2=t3,x4= l,X3'4=il.

N

»= _2;8 =3,y =-5,x"=3,x,,=+4/3,x* = -5 — HeT KopHeil.
OTBc’I‘Zi“/g-
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8.2) 6)

—=
-

>

B) _ : r

C-12

1. a) F+3x5-x+1 = 0; 355’ —*+1 = 0 wecras CTENEHD,
6) (x+4)( x-7)(x+8) = 0 TpeTha CTENEHD;
s) xz(x+4)—(x—2)(xz+l) =3;
X +ax —(x*-2x* +x—2)—3 0; 6x*x-1=0 BTOpaH cTeneHb;
1) (F-2)3x*+1)-3(:-2) = 4; 3’ —6x"+x"-2-3x’+6-4 = 0;
x'-6x*=0 TPETbA CTENEHb;
2. 2) X4x=0 x(x2—4) 0 x(x-2)(x+2) = 0; x, = 0, x5 = £2;
6)x (x+1)+(x+4) = 4 x* (c+1)+x = 0; x, = 0, x(x+1)+1 = 0 x*+x+1 = 0
D = 14 < 0 Her kopHeii;
B) x'-5x’+4=0;D=254-4=09;

2_ 543

X\ "T—4 x: 1 X;z _2 X34 T +1.
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3.1)a)(12x+ DBx - 1) - (6x +2)* =
36x°+3x—12x-1—(36x°+24x+4)-10 = 0;

—9x—-1-24x-4-10 =0 33x = -15; x——%

6) Bx+7)(3x-7)-3x3x+1)=35;
9x’—49-9x*3x—5 = 0; 3x =—54; x = —18;

8) 6x—1 3x+1 1, $18x—3-12x—4-3=0;6x=10,x=
2 3 4
0 x(2Z—X)+X(3‘:2x)=l;zx(2_x)+x(3 +2x)-4=0;

. 4
4x—2x2+3x+2x2—4=O;7x—4=0;x=-;7-;

2) a) (6x— )(x + 1) =20; 6x°+ 5x - 21 = 0;
D=25+4-6-21=529;
-5+23 3 28 7

x = =S m=-—=-0

12 2 12 3’
6) (x=T)(x+7) - 11x =30 = (x + 5+ (x = 2)%
X~ 49— 11x - 30 = x*+ 10x + 25 + x*— 4x + 4;
¥+ 17x+ 108 = 0; D=289-4 - 108 < 0. Her kopHeii;

2 x x4+l x*-2x  x+1

B T-X-2T, -

16 8 3’ 16 37
3x’—6x-16x-16 = 0; 3x*~22x—16 = 0;

D=484+12 - 16 = 676; x, = 22+26=s;x2=_%;
2)17-2x+ M .—_541;
2 2

34 —4x + 3x" + 4x — 109 = 0; 3x* = 75, x* = 25, ., = 5.
4.3)x-13=0;

6) (x—4)x+11)=0,x"+ Tx - 44 = 0;

B) (x—2)(x+2)(x—5)=0;

w

3

(& — 4)(x ~ 5) =03 % — dx — 5% + 20 = 0; X — 5x* — 4x + 20 = 0.

x(x—l)+(x—3)2 _(4-x* 1,

4 2 3 3’

3x(x = 1) + 6(x — 3)* = 4(4 — x)* — 4;

3x* = 3x+6(x* - 6x+9)=4(x*— 8x + 16) - 4;
3x° = 3x+6x° —36x + 54 — 4x* + 32x — 64 + 4 = 0;
5x*—7x—6=0,D=49+4-5-6=169;
T+13 3

=23x%=-
10 2 s

S. a)

X =

24



6)x+1= G-3 FECar)] +x_—1;
4 2

4x +4=20"—6x+9) +x* +2x +2x - 2;

26— 12x+18+x’+4x-2-4x—4 = 0;

3x°-12x+12 = 0; X’4x+4 = 0; (x=2)* = 0; x = 2.

6.a)x°+6x*+7x°+8=0;

YPaBHEHHE HE UMeeT KOpHelt , T.k. x° + 6x* + 7x*+8>0 TpH BCEX X.

0) 12° +118° + 10x — 4 = 140; BepHO, T.K. ecnu 6bl ObLT OTPULATENBHbIH

KOpEHb, TO JieBas 4acTb Oblna Obl MeHbIlIe HYNs (T.K. KaXIOE claraeMoe

65110 6bl MEHbLIE HYA, @ paBad 140 > 0);

B)x(x—1)- (3x+4)3x—-4)=51-9x;

9x* — 9x — 9x* + 16 =51 — 9x; 16 = 51 — Her KopHeii;

r) 7x° + 14x* — 21x* — 49x = 13; ypaBHeHune He HMeeT UENBIX KOPHEH, T.K. EC/H

651 ObL LiENBIH KOPEHb, TO MpaBas YyacThb AeNiHIach Obi Ha 7, a neBas — HeT.

C-13

1.2)3(x—4)-5(x+2)=cx—6;
3(6-4)-5(6+2)=6c—6;6-40=6c—6;6c=—34+6;
6c=—28;c=—§=—l—4;
6 3
6) 16x* +2(b—4)x + (2 - 3b) = 0;
16-16 +2(b—4)-4 +2 -3b=0;
226

256+8b-—32+2—3b.=0;Sb=—226;b=-——5—.

2.bx—1=0;bx=1;x= —; b==1.

1
b
3.5x~-3a=2,x= 2+53a .

a)

2;3a>0,2+3a>0,a>—%;6) 2l 2

<0,a<-—;
3

B) E-:'sﬁ> 10; 2 + 3a> 50; 3a> 48; a> 16;

2+3a . [2+3a>5; [3a>3; a>1
>b 1243a<10; 3a <8 3
) 5 a ; 13a<8; a<3;1<a<_'
2+3a 3

<2
5

4.2)4x* +8x+b=0;"
D=64—-4.4b>0;64—16b>0; 16b <64; b < 4;
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6)5x" + bx +5=0;
D=b—-4.5.5>0; b~ 100> 0; (b— 10)(b + 10) >0;

b € (—0;-10) U (10;+00). -10 10 b
5.2)2x6x+=0;D=36-4-2.1=0;36=8t, 1= % =4.5;

6) X+ix+4=0; D=14-4=0;7 = 16; 1,, = +4.

6. a) 4x*+ex+6 = 0, D= *4-4.6 <0;

296 < 0; (46 Yc+af6 )<0. + I : !+

. -4 6 46 c
ce (~4\/—6-;4\/3).
6) x*+6x+c =0; D=36-4¢c <0; 4c > 36,¢>9.
5 5 5 S5—-a a-95

T.ax+1)=5;x+1==;x==-1; =-1>0; >0;
a a a

<0.

+ - +

a=1;2;3;4. 0 5 a

8. x*+bx =0 npu b =0, x = 0 —eAMHCTBEHHBIH KOPEHb;
¥—bx-5=0,D=b+4.5>0 npu mo6om b UMeeT ABa KOpHS;
X+bx+5=0;D=b"4-5>0He npy 1o6oM b;
x*-2b =0 npu b = 0, x = 0—eAMHCTBEHHDIA KOPEHb;
bx*~2 = 0 npn b = 0 HeT KOpHEil;
X~4x+b=0;D=16—4b> 0 ne npu nobom b.
Orser: x’~bx-=5 = 0.
9. x*+n” (x—1)-x = 0, nyCTh @ ¥ —a KOPHY YPaBHEHHUS, TOTAA
a2+n2(a—l)—a= 0
a2+n2(—a—l)+a =0’
n*(a-1)-a = n’(—a~1)+a; an’-n’~a = —an*~n’+a;
2an* =2a; n*=1,n=%l.
10. x¥*2ax+a’~1 = 0; D = 4a’—4(a’-1) = 4;

_2a+2 o —gag. [1<a+l<5|0<a<d
* AT RT A S 1ca-1<5|2<a<6”
OtBer: a € (2; 4). 0 2 4 6 2
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C-14

1.
1)a)9x —27x% = 0; ¥'-3x% = 0; x*(x-3) = 0; x, = 0, x, = 3;
6)x—64x 0; x(x2—64) 0; x(x-8)(x+8) = 0; x, = 0, X3 = +8;
B)x+08x 0; x(x+08) 0;x=0;
2) a) X’—4x*-9x+36 = 0; x*(x—4)-9(x—4) = 0; (x—4)(x*—9) = 0;
(x4 )(x-3)(x+3) 0; 31 =4, 355 = 43;
6)x +3x* %3 = 0; x*(P+3)-(x*+3) = 0;
(x+3)(x _1)=0;x"=1; ;X2 =15
B) -2 =y-2, Y2’ 342 = 0, ) (-2)-(-2) = 0;
(y—2)(y—l)(y+1) 05 =2, Y23= *L
2. 2) (A7)’ 4(x*~7)45 = 0; x’~7 = y, y*—4y—45 = 0;
D=16+4-45=196;

4+14

n= =93 =-5

x—7 9.1'2 16 X12= 1'4;
x-—7=—5,x—2,x3'4,—i-~/5;

6) (x> + 2x)° —2(* +2x) -3 = 0;

X +2x=y,) -29-3=0;
D=4+4.3=16; y.—-z—;——i’u y=—1;
F+2=3;x+2x-3=0;D=4+4-3=16;

—2+4=1,x2=—3;x2+2x=-1;

X =

x+2x+1-0(x+1)~0 x=-1;
B)(x —x+1)(x —x—T7)=65;
X-x=y; @+ I (y=T-65=0;y"-6y—-T2=0;

D=36+472=324; y, = S+18

=12,y2=-6;x -x=12;
#-x-12=0;D=1+412=49;

1+7
X = T-—“ XZ"‘—3

X ox=—6;x-x+6=0;D=1-4-6 <0 Her KopHeii.
Otgert: — 3; 4.
3.a)x - 134 +36=0;

13+5

D=169-436=25x7= =2 =9 nx'=4;x12= 3,0, 12
6)x'-5x'+4=0;
D=25-44=9;5 —5_“;3=4 W= 1 x1= £2, Xpe= £



B)X4+5X2—6=0;
D=25+4-6=49,x = %ﬂ ux'=—6x,=1tl;
x'+7x'-44=0,

D=49+4.44=225; 5% = 113

=4 ux2<0,x,,2=12;
N x*+9x*+8=0;

D=81-4.8=49;x2= 27

2 .
<0;x,” <0 Her KOpHe#;

e)x' +16x°=0,x’(x*+16)=0,x* =0, x = 0;
doy=x'-8"-9;x"-8x"-9=0;
D=64+4-9=100;

P 8+10_9 Hx'=—1<0;x,=%3;(3;0)u(-3;0).

5. +x +3° +3x% + 2 +2=0;x* (x + 1) + 3% (x + 1) +2(x + 1) = 0;
E+H D +37+2)=0;x, =- L;x* +3x° +2=0;

D=9-4.2=1:x= 2o ur=-2<0.

OTBC’TZ—I.

6a)x—7x+6x-x 6x +6=0;
x(x—1)~6(x—l) Ox(x—l)(x+l) 6(x—1) 0;
(x—l)(x +x-6)=0;x =

-1+

X+x-6=0D=1+4.6=25x = 5=2x3=—3;

6)x’ —43x+42x° —x—42x + 42 =0;
X =1)(x+1)=420x— 1) = 0; (x - 1)(x* +x - 42) = 0;

1= 1 4x—d42=0;D=1+4-42=169;x, = =13

=6;X3=—7.

7.8) (x + 1)(x + 2)(x + 3)(x + 4) = 360;
O+ 5x +4)(* + 5x + 6) =360 = 0; x* + Sx + 4= y;
Wy +2)—360=0; " +2y-360=0;

D=4+4360=4361;y = 2538 _18.,=-20;

X +5x+4=18;x"+5x— 14=0;

D=25+2-14=81;x, = -_-5-;2=2,x2=—7;x2+5x+4=—20;x2+5x+24=
0; D=25-4-24 <0 HET KOpHEH.

OtBet: — 7; 2.

6) (x - 1)(x = 3)(x — 5)(x — 7) = 105;

(* - 8x + 7)(x* — 8x + 15) - 105 = 0;

X =8x=y; (y+ Ty +15)-105=0;

Y +22y=0;,=0, y,=-22;
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X —8x=0,x,=0,x=8;

x*—8x=-22,x"—8x+22=0;D=64—4-22<0 Her KopHeil.

Otser: 0; 8.

8.a)x4—6x2+a=0;x2=y;y2—6y+a=0; )=y —6y+a;
f(0)>0

D=36-4a<0 um 6 — HET pelIeHHiH;
{m=—2—=3<0

36 -4a<0; 4a>36; a>9.

Orset: a> 9.

6)x'+ax’+9=0,x"=y, Y’ +ay+9=0;

D=a"-36<0;(a-6)a+6)<0;—-6<a<6wum

—-—a<0
mE=7Y—a<0,a>0.
1(0)=9>0

OrBer: a>—6.

C-15
203 - 2_4y=
l.a)—z"—c-—i=0; ele’ -4 =0 ;¢=0,c=2;
¢t +7c+10 (c+2)c+5)=0
Orger: 0 u 2.
f-6c* +9¢? 2_6c+9)=0 [c*c-3)’=
g SS9 |60 =0 e -IT=0, oy
¢ -81 c* 281 c#13
Orser: 0.
) 4’ +8a’ -3a-6 _ . 4a’(a+2)-3(a+2)=0_
) a' -4 a4 ’
2—— =
(a+2)(4a’ -3) o;a=i£
a#12 2
Orser: iﬁ.
2
a3 %
x+5 x-1 x"+4x-5
4(x-l)-—3(x+5)—26+x1+4x—5_0'
(x—1)x+5) ’
x+5x-50 (x~35)(x+10)=0
T =0, ;x=5,x=-10
(x=D(x+5) (x=1(x+5)#0

Orser: S u-—10.



x+2 8-2x

6) ——+ _ -
x+1 x+6 x*+7x+6
x(x+6)+(x+D(x+2)-8+2x
(x+1)(x+6) N
2x*+1x=6 _  [(2x-1)(x+6)=0 1
(x+1)(x+6) ’{(x+1)(x+6)¢0 T2

s

0,

OTBer: -1— .
2

x* -4 x 1 x*-4
+ =
X x2—4 3 X

t+;1-=? : 3t+E =10; 3710043 = 0;
1

4.

10+8

s

D=100-4-3-3=64;1,=

1
=3;5h=—<

* 3
x* -4

=3; x4 = 3x; X-3x-4 = 0;

D=9+4~4=25;x,=-3i;—5-=4;x2=—1;
x* -4 -

l D3x%—x-12 = 0;
x 3

1+4145
—

D=1+4-12-3=145;x3,4=

x+6 5x

X x2+6

2
X 34 P45 =0st=-lui=5;
t

5.

=

X
2

t:—.—1:>x +6=~-1;x2+x+6=0;
x

D=1-24=-23 <0 = xopHe# HeT

2+6

x

OTBeT: 2 ¥ 3.

=5 =5:>x2—5x+6=0;x=2ux=3.

6. x2+x—4=i;x3+x2—4x—4=0;
x

Ca+ D) -4 +4)=0;(x+ )’ -4)=0;x=-1, x=42
Oteer: —1, £2.
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7. 3(x2+l2)+7(x+lj=4;
X X

t=x+—1--_¢o3(t’—2)+71=4 138 +7t-10=0;
X

D=49+120=169=13=¢=1wu tz—?

z=1:>x+l=1;x2—x+1=o;

X -
D=1-4=-3<0 => Her KOpHEH.
=10 LD s a3
3 x 3

D=100-36=64=8%x=-3u x=_%
1

Oteer: 34 ——.
3

8. x2+—l—2=1,7(x+—1—)
X X

t=x+l:>tz—2=1,7t;
X
104 -17t-20=0;
D =289 + 800 = 1089 = 33%
t=25u1=-08

:=2,5=~x+1=2',5;2x’-5x+2=0;
. ,

D=25-16=9=3%x=2u x=%
(=—08=x+i=-08;57+4x+5=0;
D=16-100 <’(‘) => HET KOpHe#.
OTBC’I‘ZZH%.

‘C-16

1.
1) y = 2x*x-15; a) BBepX;

6) 2x*x-15=0; D=1+4-2-15=121; x, =

1+11 =30 =2.5;
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r)y>0npux € (~0; x) U (xz5+0); ¥ < 0 pu x € (x5 X2);
2) y = -3x*+5x+28;

a) BHH3;
6) 3x'~5x-28 = 0; D =25+12- 28 = 19% x, = 5219 =4x ="%;
B)
v
18
X
[

r)y>0npux e (x;;x);y<0npux e (—e0; x;) U (xz:+0).

8+2
2.2) ¥8x+15 > 0; D= 6460 = 4 x, = ——’;— =5 x,=3.

A

OTset: (—0; 3) U (5;+x). 3 5
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6)3x%+11x—4 <0; D= 121+12 - 4 = 169; x, =

-ll+3=l;x2__4.
3
' 1 : + [ : ! + )
Otsert: (-4, 5 ).
. -4 1/3 X
B) X9 > 0 (x-3)(x+3)> 0 :
+ l — + ’
- . -3 3 X
~ OtBer: (—0;-3) U (3;+00).
r) 2x-x7> 0; x*~2x < 0; x(x-2) < 0. + | ! +
0 2 X
Ortsert: (0; 2).
3. a) x* < 4; (x-2)(x+2) < 0. + I | +
Ortser: [-2; 2]. ' 2 2 X
0) x> 5,x5>0; (5 o+ 5 ) > 0.

Ortser: (—co;—s[S- yu (Jg 3+00).

B) 2% 2 x; xz—% 20 x(x——;— )=20.

s W vl

0o 0,5 x

Oteer: (—0; 0) LU (0,5;+0)

r)-3x < 6x% X o X+ LEN 0; JC(v\“*'l )>0.
2 2 - 2
+ I — +
O >

Otsert: (—00;-0,5) U (0;+c0). -0,5 0 X
4.

a) 5a°-2a+1> 0;

D=4-4-5<0;T.x. b=5>0, T0 m0oGoe @ — pelIeHHe, 4.T.A.

6) 6a < a+10> 0; a*~6a+10 > 0; D =36-4 - 10 < 0;

T.K. b= 1> 0, To moboe a — peiueHne, 4.T.A. __

2-10718 33



5.2)y = Vi’ —14x+40 ; ¥~14x+40 2 0;

D =196-160 = 36;

14+6
X =

=10;x,=4.
Otser: (—; 4] U [10;+x).

9

“6)y= ;
1—/8x —2x?

8x-2x" > 0; ‘

2x-8x < 0;

X—dx < 0;

x(x—4) < 0.

Ortger: (0; 4).

6. X’ ~6x+c <0;

a) D =36-4c;

-
4 10 X
+ I - I + »
0 4 X

4yto6bl (1; 5) Obin peweHneM, HyxHo xX; = 1, x, =5, T.e. 1-6+c=0;c= 5.

6) OTBeT: HH NPH KaKHX C.
; x2—12x+35
(x-6)’
x*~12x+35 = 0;
D=144-140=14;
_12+2 -7:
2 -
X, =35; —(x—7)(x;5) <0.
(x-6)
OtBer: (5; 6) L (6; 7).

<0;

X

1.
1) a) (x—1)(x=3)> 0.

Orser: (—o0; 1) U (3;+0).
6) (x+2)(x-5).
Ortsert: (-2; 5).

34
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B) (x+9)(x+1)(x-11)> 0.

Oreert: (-9;-1) U (11;+00).

r) x(x+8)(x-17) < 0.

11

Otser: (—00;-8] U [0; 17].

2) a) (x+3)(x-8)(x~20) > 0.

Otser: (-3; 8) L (20;+c0).

6) x(x+10)(x-3) < 0.

Orser: (—0;—10] U [0; 3).
B) (**~1)(x+5) 2 0;
(=Dx+1)(x+5) 2 0.

Orser: [-5;-1] L [1;+00).
D) (H)xrH6)(x-5) < 0;
(x+6)(x-5) < 0.

Orsert: [-6; 5].
2.1) a) (2x-1)(x+9) < 0;

(x—% )x+9) < 0.

1
Oreer: (-9; —).
7 ( 2)

2*

35



6) (8—x)(4x+9) £ 0;

4 + - +
I >
8 X

-9/4

OrseT: (—oo;—% ] v [8;+0).

B) —(x—1)(5-x)(x+20) >0 ; (x—1)(x-5)(x+20) > 0.
~ L 1
20 S 5 X

Oteer: (=20; 1) U (5;+©).

2) a) (4x+9)(10-x) > 0; (x+% Yr-10) <0,

+|.. |+ >

- A

Orser: (—% ; 10). -9/4 10 x

" 0) (4—x2)(10x+35 ) <05 (x=2)(x+2)(x+3,5) > 0.
(J @ J

-3,5 -2 2 X
OrBer: (-3,5;-2) U (2;+00).

B) (4x™-9)(25-x")(3x°+2) > 0; (xz—% )x*-25) < 0;

(x—-% )(x+% Y(x=5)(x+5) < 0.

3 3
Otser: (-5;—=)uU (=:;5).
BET: ( 2) (2 )

3.
l)a) x_3<0~ @
x+7

Ortser: (-7; 3). 7 3 X
6 2250, ‘
x-6
. + I - + >
9 6 X

Otser: (—0;—9] U [6;+0).
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Tx x
B <0; <0.
)4x—10 x=-25 + [ : l * >

Oreer: [0; 2,5]. 0 2,5 X

2x-10 x-5

2) a) <0; <0. E
x+8 x+8 + +

Orser: (-8; 5). -8 5 X

2 _ _
6) x 1620; (x 4)(x+4)2‘0'
x+9 x+9
— + - +
-9 -4 4

Otser: (-9;~4]  [4;+0).

. 2
&) E=DT =) <o ety <0
x“+8
= L ks &
7 1 7 X

Ortser: (—0;=7] U [1; 7]
4

a)y= \/(IO—x)(x+2I) 5 (10=x)(x+21) 2 0; (x—10)(x+21) < 0.

+ +

-21 10 X
Ortsert: [-21; 10}

6)y = J(x-2)(x—15)(x +3) ; (x=2)(x-15)(x+3) 2 0.

- <+ - +
- 2 15 X
Orser: [-3; 2] L [15;+0].
5. 2) (x+9)( x-5)*(x~18) > 0.
. N _ _ :+ )

Orser: (—0;—9) U (18;+00). R 18 x

2 —
6) "TE’L“’ <0;x*-13x+30 = 0;

x2+7x+10 _

) 13+7

D=169-4-30=49; x, = =10;x,=3;
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~7+3

X+7x+10=0; D=49-4-10=9; x, = =-2;x,=-5;
x+2)(x+ - L~
Qe >
-5 -2 3 10 X
Otser: (-5;-2) U (3; 10).
B) X’=5x2+6x > 0; x(x*~5x+6) > 0; x’~5x+6 = 0;
D=2524=1x= Ehd ;
2 B + _ .
X3 = 2; x(x-2)(x-3) 2 0.
0 2 3 X
Otser: [0; 2] U [3;+c0].
4 2
) X104 6. o ox9 =0
4x+12

10+8

D=100-4-9=64;x"= =%x'=1;

-0 -D . G=YE+NE-DEH) o
x+3 - x+3 B

-3 -1 1 3 X

Otser: (—0;-3) U (-3;-1] U [1; 3].

6-5x<4x-2 [9x>8
x20
1.a) {3x2>0 &ex20 @{' =3
4-2x>x+7 3x<-3
Otser: @ .

6) 14-x PN (x—3)(x_5)20© {x>4

> 4<x<5
5 x>4 {xZS

o x<3
x2-8x+1520 {

<0
x>4

Ortset: (4; 5).
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2. a)

3——1—x<0 x>6
2 o 7u8.

=
24-3x20 (*<8
Otser: 7 1 8.
6{2x2—3x—5$0 {(x—2,5)(x+])50
—x*+8x-12<0 (x-2)x-6)>0
& -1£x<2=>-1,0,1
D=3"-4.2.(-5)=49=7"=

x, =%—7=2,5 H X, =3—;7—=—1

-1 2 25 6 x

Otger: 0, 1.
' 1

2 -2< ~2<x<~
3. {3): +§x 2-0@ * 3o -2<x<0.

x<0 x<0

D=52_4.3.(_2)=49=72=>x'=‘_56+7=§ u x2=:_5_.'_1.-__2
Otsert: [-2; 0).

[5x—2x*20 [x(x-2,5)50 {OSxSZ,S
4.a o o =4
x2-120 x#*l l # ]
0<x<1
1<x<2,5

Orser: [0; 1)U 1;2,5] .

2

1-X20 [#s16  [|<4 [-4<x<
6) 16 o = &

=950 x'>9 |x|23 3<x<4
Orser: [-4;-3]U[3;4].
5 (x*-5x+6) <0 - X —5x+6=0
Tl +3x-1)2<100  |-10<x?+3x-1<10
X =5x+6=0=>x=2 nux=3;
x=2=2243-2-1=9

x=3=3"+3"-1=17>10
OTser: x = 2.

-3
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{4x+3227+x {3x224 {xZS

(=4 <
p+6x<2+5x x<2-p x<2-p

CucreMa HMEET peLleHHE, ECTH
8<x<2-p=2-p>8& p<-6.

Ortser: p <—6.
C-19
1. a) HerT; 6) na;  B) Her;
2.2) (0;3), (1; 1), (2; -1);
0) (-14; 0), (2; 8), (-2; -6);
3.
a) 6)
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4. a) runepbona y = i;
x

6) aBe nepeceKatomuecs npaMbie x =3 uy =-2,5;
B) Touku (0; —2)
) OKPYXHOCTb C LIEHTPOM B TOUKE (—5; —2) ¥ paZiHycoM sﬁ .
5. (x=-3+(y+1)*=R?

x=0 2 P -
a) i SR =9+(y+1)’ > R=3

y=-
Oteer: (x=3)" +(y+1)*=9.
6)x=9, y=-T=>R*=6+6=72= R=62
Oteer: (x-3)*+(p+1)*=72.

' 6. a) xy =-5; y=-——5—:>x=:t1 wim x=5=>y=F5 w1 y=+F1.
x

x+y==%1 x=14 .
x—-y=%7 y=¥3

-Oteet: (£1;F5) u (15;F1).

2_ =7, V)=
5)x‘ y x+y)x-y)=7< R eta
' x-y=1%] y=13
Orser: (#4;F3) u (4;£3).
C-20

e _08.2 : '
1. {y = ‘60’5" *+3  Tpu pewenus: (—4,4;-1,5), (0,8; 7,8), (3,5; 1,8).
Xy = .

2.y= x2—4;
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_ 2
a) {y =x"=4. 1Be ToukH nepeceuenus: A(-2; 0), B(3; 5);
y=x+2

_ 2
6) {y = (’; 5_4 ; 1Be TOukH nepeceuenus: C(-1,8; —0,8), D(2,2; 1,2);
Yy =U0x

= x2_
B) {y =X 84 ; HET TOUEK MNepecedYeHus.

y=x-
OTBET: HET peleHHiA.
3
3. a) ry= x
y=x+2
'Y
B
x
2 3

Oreet: (—4;-2), (2; 4).

6 {7=% -2,
y=2x+1

e |
AX/
Orser: (-1;-1), (3; 7).
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B) {x2+y2=25
y=2x

x
-10 10
Orteer: (-2,2;-4,4), (2,2; 4,4).
0 {x + y =16
y=x 2_4
A C
= —ot =
' B
Orser: (-3,2; 2,5), (3,2; 2,5), (0;—4).
4. a) OTBeT: 1Ba pEUICHHA.
v
B

B

X

- -3/ -z -2

1 2 \3 <
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6) OTBeT: ABa peuieHHA.

n'd
P
O
5. a)
Y
X
@ 3 a2 a o iz 3 a
=x2-3 V
i ;| | ; 1B TOUKH nepeceueHns: 4(-2,2; 2,2), B(2,2; 2,2).
Ortser: (-2,2; 2,2), (2,2; 2,2).
6)
B
A /

2 2
{(" ';) +(y=-2)"=25 ; B ToukH nepeceuenns: 4(-1,2;-2.4), B(3,2; 6,4).
y=2x

Orser: (-1,2;-2,4), (3,2; 6,4).
44



1A

H306pa3um rpaduxu GyHKUMI Ha pUCYHKE.

Paccmotpum AOAC: LC =90°, L4 = LO =45°.

OC = 4 (paauyc okpyxHOCTH); AC=4; O4 = V4? 1—42 = 4\5 .
SlcHo, 4To npH k=14 V2 nojTy4aeM OHY TOYKY TepeceHeHHUs;

npu ke (4 JE 34 JZ. )-ABe ToukH; npu k| > 4 2 pellIeHHs HeT.
Otser: 2) k=£42 ; 6) (42 ; 42 ) B) (0442 ) U (442 ;+).

C-21
1. x2+y2=100 .
3x+2y-2=0’
62 +(-8)% =100 36+64=100 _
{3-6+2'(—8)—2=0 18—16— 2 = (> BCPHO, 3HAUHT, ABAAETCH.

2 =
x2—3(x+4)+12—0 ; x(x-3) = 0;
x“-3x=0

x1=0,1=4;(0; 4); x=3,0=7,3;7).
2 -
Tposepka: (0; 4); {0 —3:4+12=0 __ pepyo;

5. [¥2=3y+12=0
y=x+4

4=0+4

cmy. 32 -37412=0 ,
3:7); — )
( ){7=3+4 BepHO
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2 -
3.1)a) 2+ y= 6 x2 +2(x = 6,x2+2x—8=0;
y=x-1 x? +2x - 2=6
-2+6

D=4+4.8=36, 4, =
Otser: (2; 1), (—4;-5).

=2§X2=—4;.Vl =1Ly =-s,

x=y-2
6 2 10,
) W-y=10 lv(% ry=
Y=3y-10=0; p= 9+4 . 10 = 49;
n= 3;7—5 V2=-2x=3,x,=4,

Oreer: (3; 5), (—4;-2).

2 2
B) [W+x =4 I Hx+2)+x ‘4;x2+x—2=o;0=1+4-2=9;

y=x+2 2x242x-4=9
X = —12+3 =],XZ=—2;y|.=3,yz=0.

Orser: (1; 3),(=2; 0).
2 2 _ 2_ 2
2)a) X'~y =24 (7+2y) y 24;
xX—=2y=7 x=7+2y
49+28y+4)* y—24 0; 3y+28y4-25 0;

D=784—12 25—484;)}1 = ig%:_l;yzz_?;
50 29
—7—2=5; =7_-=__‘
X X3 3 3

x+3y=11 x=11-3y
6 6y+8=0;
){2x+y2=l4 t 211-3p)+)2 14203V~

D=364.8=4;}, - %=5,y2=];x,,,=~4,x2=8.
Ortser: (—4; 5), (8; 1).

2 — 2_ =
Y = =12y - 33310012 O;y2_3y2+'10—12=0;
3y-x=10 x=3y-10
2+ 10y-12= 0;y*~5y+6=0;
5+1

D=25_46= Iy = T=3,yz=2;x, =-l;x,=-4,
Ortser: (~1; 3), (4; 2).
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3)a

2%

D=

Xy

_ 15+17

(x-2)2x-11)=30_

){(x—Z)(y—l)=30
y=2x-10 ’

2x-y=10
15x-8 = 0;
225+4 -2 - 8 =289;

=8,xz=“‘;';}’1=6;}’2="”-

Orger: (8; 6), (—% —11).

6) {xz—xy+y2 =14

100

(10+3y)2 - p(10+3y) + * -14
x=3y=10 x=10+3y

+60y +9y° — 10y -3y + " — 14 = 0;

7y + 50y + 86 =0;

D=2500-4-7-86=92;
-50+24/23 —-25+\I ~75+3J23 -5+3423
y|_2 —10 = .
2-7 7 7
—5+3/ - +\/
Orger: 5+3 23, 25+/23 '
‘ 7 7
3x+2y=11 =11;2y
4. {5x-3y=12 ;
55-10
2+y’-xy-y=6 3 2_3y=12

55-10y-9y=36,19y =19

y=1,x=3;32+1*-3-1-1=6; 10 -3~ 1 = 6 — BepHo.

OtB

-2y
2 2=9 X 2
S.a){ -y * ;

4
X -
2 =

et: (3; 1).
, 400
xy=20 y=£
X
9x* — 400 = 0; D = 81 + 4-400 = 1681;
9+41

=25;x2=25; y12=H4.

Oteer: (15; 14).

2 2 _
6) {" T =22 0243y = 28-3)7;

6y =

x?+3y* =28

6:12=%1;x* =22 +3=25; x=45.

Otser: (5; £1), (- 5; £1).

47



_3—x2—2x
B) x> +2x+3y=3 y= 3
rx+2y=4 ) 6-2x> —4x
X+ xt =

4

3 +3x+6-2x" —4x=12;
X —x—6=0;

D=1+4-6=25,x,=1—;—5=3,x2=—2;
3-9-6 3-4+4
= :—4,y2= 3 =1.

Oreer: (3;-4), (-2; 1).
6. P H(x*-1-2) = 5; X H(P-3) = 5; 4’63749 = 5; x*-5x"+4 = 0;
D=25~4-4=9;x,2=—5%3—=4;x22=1;
x,_z‘—‘iZ; X3)4=i1; y],2= 3;y3)4=0.
Orset: (£2; 3); (1; 0).
11 5] 1 15
—t—=— +——==0
T.9x y 6 [2y~1 y 6
2y-x=1 |x=2y-1
6y+12y—6-5(2y—1) = 0;
18y-6-10y*+5y = 0; 10y*~23y+6 =0

D= 529-40-6 = 289; y, = 232““0” =2,

3
=—;x; =3 x,=04.
Y2 T 2

Orser: (3; 2), (-0,4; 0,3).
x y 16 [x y 16
)iy x 3 |y x 3;—=a,at —3=0;

x-y=6 x=6+y Y a
3a’-16a+3 = 0; D =256-4 - 3 - 3 =220;
_16+2455 84455
T T3 3
6+y Si\/g
EE

ayn

;18+3y=8yt£§y;
a8, _ 4816455
RPN R T

48+ 6455 18
OtBer:. | —————, .
( 5+4/55 SiJSS]
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C-22

1. [Tyctb x — neproe YnCnO, y = BTOPOE HKCIO, TOTAA

x—y=5 {x=5+y
xy=84 | (5+y)=84"

D=25+4-84=361;y,=

Oteer: 12un7uwmn-7u-12.

2. [Tyctb x cM — oltuH KareT, Toraa (x + 7) CM npyroﬁ Karer.

chonwyx Teopemy ITudaropa, nonyuaem: x* + (x + 7)° = 13%
F+xt+14x+49-169=0;

26+ 14x-120=0; x>+ 7x-60 = 0;

D=49+4.60=289; _

x= —7; 17 - 5, x, < 0; 5 cM — nepBblii KaTeT,

5 + 7 =12 (cm) — BTOpOIi Karer.

Otser: 51 12 cMm.

3. ITycTs X M — JUIHHA, y M — LIMPHHA, TOTA Xy M’ — mowaas Wi 2080 M
2(x + y) M — nepumerp win 184 m.

xy = 2080 y(92-y) = 2080

2(x+y)=184 | x=92-y

¥ =92y +2080 = 0; D = 8464 — 4.2080 = 144;

= 92‘2“12' = 52; 3, 5,40; x, = 40; x, = 52.

Oter: 40 U 52 M.

4. Ilycts X cM — JUIMHA, Y CM — IUHPHHA, TOTAA 2(x + y) CM — MEPUMETP
Wy 20 cM;

o+ y ) oM — cymma riomazeii xsaaparos wid 104 cu

TomyuaeM cucremy:

2x+y)=20 |x=10-y '
x2+y2 =104 | (10-p)? +y? =104’
100—2y+2y2—104>0‘ 2)*—2y—4=0;

—y-2=0;D=1+4.2= 9y.—-'—“;—1=;

y +5y-84=0;

-5+19

=Ty =-12; x,=12;x,=-17.

Tloxyyaem cucremy: {

¥, =-1<0;x=8; 8 cM — minna, 2 cM — WIMPHHA.

Otser: 8§ 1 2 cm.

5. Mycrs x — nepBoe 4WCIO, y — BTOPOE YHCIO, TOraa Xy — HX
NpOU3BENCHHUE, (X + y) — HX CyMMa.

x+2y=19 =19-2y

xXy=x+y+29 y(l9 29)=19-2y+y+29°

—2)*+ 19y =48 —y;2)" - 20y + 48 = 0; y* — 10y + 24 = 0;

IMosy4yaem cucremy: {
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10+2

D=100-4-24=4;y, = =6;y,=4;
X = 7, Xy = 11.
OrBer: 7u6 wm 11 u 4.
6. Ilyctb x KM/4 — CKOpPOCTb MEpBO# TPynMel, ¥ KM/4 — CKOPOCTb BTOpO#
IPyHNBL, TOTAA (X + y) KM/4 — CKOPOCTH COMDKEHMS;
18 18

4 — nipoutH BMecte 18 kM MM 24, — Y U. — 4 — NPOXOJMUT BECH NMYTh

x+y ‘ x y
18 18 9

nepsax H BTOpaA IPynna cooTBeTCTBEHHO. U3BECTHO, 4TO — = _+E
x y

18 _ 2 9 _ ;
x4y x+y .
INonyuyaem cucremy: 1818 9 2 2 1°

—— -2 e o —

x y 100 x y 10
x+y=9,y=9—x;
2 2 1
Z= +—320(9-x)—20x—x(9-x)=0;
x 9-x 10
180 — 20x — 20x — 9x + x* = 0; x> — 49x + 180 = 0;

D=2401-4-180=1681; x, = 49;4]

=45, %= 4, <0,y,=5;

4 u 5 kM/u — ckopoctH | 1 11 rpynn cooTBeTcTBEHHO.

OtBerT: 4 ¥ 5 kM/u.

7. Ilycts 1 — Bca paboTa, x 4 — BBHIMONHAET BCIO paboTy | MalIMHKHCTKA,
Toraa (x + 3) 4 — BeINOAHAET BCIO pabory II;

1
— H P 4acTb paboTsl — npoussoanTensHocTs I 1 11
X x+

2
H3BectHO, yTO 32 6-3—q ofe MaIIHHUCTKH , paboTas COBMECTHO, CHENAOT

20(1 1 ) 2x+3 3

BCIO paboTy, T.e. —| —+ =1; -—=0;

3\x x+3 x(x+3) 20

40x + 60 — 3x(x + 3) = 0; 40x + 60 — 3x* —~ 9x = 0; 3x* - 31x — 60 = 0;
D=961+4-3-60=1681;x = 2221 = 12,5, <0;

12 4 u 15 4y — Ttpebyerca [ u II MamUHKHCTKE, YTOGLI BBIMOJIHUTH BCIO
pabory.

Orser: 12u 154,
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-23

2.2)(0;0), (1; 0)
6) (0; 0), (1; 1);

1. a) HeT;
3.a)

§§y

\&w\\\\\\\ 2
T

\ $ §3
‘ s o
\ o g 238
Z .

C % m A

lv\ 2
0"731&\\\\\.‘ _\\ mM. W”mﬂz@)
! mkm@.,..u_
: ’ / m+K+>@
7 ZwEras
Ry 2 1A
- A w e
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(-1 +(-1y7=4

T
3. a) TpeyrosbHUK ¢ BepuHamu (—1; 0), (0; -2), (2; 0);
S=%a-h;a=3,h=2:>S=3

6) npaMoyronbHUK ¢ BepwnHamu (—2; 1), (3; 1), (3; 2), (-2; 2);
S=ab,a=1,b=5=>85=5 '

2x+y<4

i x4 (y-1) <4
4.a) 2y—-x=2-2 ) 2y

>0 xX+(y=-1)23
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C-25

1.a) 10,11, 12,13, 14;6) 1, 4,9, 16, 25; B) 4, 7, 10, 13, 16.

2.a,=5n-2;

2)a;=5-1-2=3;06)a,=5-6-2=28;B)a;,=5-10-2 =48;

) ajo0 = 5 - 100-2 = 498; a) a; = 5k-2; €) apy = S(k+1)-2 = 5k+3.

3.a)x, =nt6;x, =246 =8; x5 = 5+6 = 11; x50 = 10+6 = 16;

6 x, =2l 227 L 25-1 oo 20001 19
"y 3 S P10y 3’

B) X, = n’ (X, =2 =4;x;=5"= 25; x,0= 102 = 100;

r) x,=n(n-1); x, = 2(2 1)=2; xs = 5(5-1) = 20; x,o 10(10-1) = 90;

D) X, = -1 X, = 2°-2 = 6; x5 = 5°-5 = 120; x30 = 10’10 = 990;

& x, =1 mx, =17 2=2x=(1)° S==5;%0= =D"10=10.

4.a,=55-4n,15=55-4n,4n=40, n = 10.

Orser: 10.

5 a)Cl 3 C,,+|"C+4 Cz C|+4=7,C3=C2+4=ll,C4=C3+4=]5
=CH4=19;

6) C=4,C 1 =2C,; C,=2C,=8, C3=2C,=16, C;,=2C;=32,

C5 = 2C4 = 64.

6.0,4;0,42; 0,428; 0,4285; 0,42857.

T.a,= n2—2n+3;

a) 3 = n*2n+3; n’~2n=0; n =2, 3HauwrT, 3 = ay;

6) 66 = i*2m+3; i'-2n—63 = 0; D = 4+4 - 63 =4 - 64; n = 2‘“22'8 =9,

3Haqm,66 ag;
B) 103 = n*-2n+3; n—2n—100 0; D=4+4-100=4-101;

_ 2+2J10

8.2)b = 41:,,H b,+4, b,=4n; 6) b, =1, b,,, = 5b,, b,=5"".

¢ N, 3naunrt, 103—He wieH {a,}.

C-26

l.ay=34;a,=0.2; d=ay-a,=-02-34=-36;

a3 =a,+d=-0,2-3,6=-3,8; a,= a,+2d = -0,2-2-3,6=-74;

as = ayt3d=-0,2-3-3,6 =-11; as = as+d =-11-3,6 = -14,6.
2.5,=-0,8, d=4; b,=b+2d=—08+2 - 4=172;

b; = by+6d=-0,846 - 4 =23,2; by, = b;+23d =—0,8+23 - 4 =91,2;
bkﬂ = bﬁ‘d(k""]—l) = bﬁ‘kd

3.8)a, = 16, as = 37; a5 = ay+7d, 7d = ag-a,, d= B=4 - 3716

7 7

6)a|=4,a|g=—ll;a|g=a|+l7d,d= %—_———;



B)a; =0,5,a;3=-2,3;

s a|+22d d= a3 —aq =—2,3—0,5 - 2,8=_£ 14 7 )
22 22 22 11 llO 755
4.a,=106,d=12; a,=a, + 5d= 106 + 5-12 = 166;
ap=a+11d=106+11-12 =238,

5.x,=14,d=05
ayx,=175=x+dn-1)=14+0,5(n-1)=13,5+0,5n;
0,5n=17,5 -13,5;0,5n =4, n= 8, 3HauuT, 17,5 = xg;
6)x,=19=x,+d(n-1)=13,5+0,5n;

19=13,5+0,51, 0,52n=5,5;n=11,

3HauuT, 19 =x;

B)X,=34=13,5+0,5n; 0,5n=20,5; n=41, 30auur, 34 = xy,.
6.a,=18,d=a,-a;=4-18=-14;
a)-38=a,+dn—-1)=18-14(n—1)=32 - 14n;

14n =70, n =5, 3nauur, — 38 = as;

6) — 64 = 32 — 14n, 14n =96, n = g g N, 3HauuT, — 64 He BCTPETHUTCA

CpelH JaHHBIX YUCE.

B)— 80 + 32— 14n, 14n =112, n = 8, 3uauur, — 80 = qg;. i

7.2a,a3a4a522;2=a,, 22=as, as=a, + 5d, d“&;ﬂ=-227_2-=4;

nosToMy: b, =ay +d=2+4=6, a3=a, +2d=2+2-4=10,
=ay+3d=2+3-4=14,a;=a;,+4d=2+4-4=18.

8.a,- apnd)me'mqeckan nporpeccus;

as=a,t4d, a,=a, +d,

a,_ ,=a,tdn-2-1)=a, +dn-3),

a,.s=a,tdn-5-1)=a,+dn-o6),

ata, ,=a +td+a +dn-3)=2a,+dn-2),

as+a,_s=a +4d+a, +dn-6)=2a, +(n-2),

3HAYUT, dp + a,_,=as + a,_s , YTO HTpCﬁOBaHOCb [0Ka3aTh.

9.a,=7;fyctb a, = x°, a3 = (x+1% raex— HaTypajibHOE YUCIIO.

Torpa az—a. a;— ay;

Momywaem: x* —7=(x+ 1)} ~x; X - 7=2x+ 1;x* = 2x -8 =0;

D=4+-‘4'8=36;x,=-2——72té =4;x, ¢ N.

3HauuT, @, =4 =16, a; = (4 + 1)} =

Oreer: 16 u 25, '

10. T'o cBoiicTBy apHdmeTHUEcKO# NporpeccHH

2

2
2 2_ 2 32452_a *c
b'—a=c-b,b"=

HyxHo nokazarb, 4To
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1 =l.( L, 1 )= atbtbtc _ a+2b+c
a+c 2 \b+c a+b 2Aa+b)b+c) 2a+b)b+c)’
(a+c)a+2b+c)=2(a+b)b+c).

T.e. HaO KOKA3aTh, YTO:
az+ac+2ab+2'bc+ac+c2=2(ab+b2+ac+bc);

2 2 2 2 a2+02
a +2ac +2ab+2bc+c”=2ab+2b"+2ac+ 2bc; b* =———

1 1( 1 1 ]
T.e. MBI BUANM, YTO PaBEHCTBO == + 5

a+c 2\b+c a+b

02 +62

PaBHOCHJILHO PaBEHCTBY b =

1 1 1 :
3HAYHUT, UHMCNa , H TaKXe COCTaBJIAIOT apHPhMETHUECKYIO -
+c¢ a+c a+b :

NPOrpeccHIo, YTO H TPeGOBANIOCH AOKA3ATh,

C-27

l.a,=-16,a,=-13, d=a,-a,=3;
a5, - 24 +¢;(6—1)-6= 2a,;-5d_

6 =(-32+15)-3=-51;

6) Sie= 24222 16 = (32+45) 8= 10

5 S,y = 24 -;24d‘25= (32472) )o_ s
r)Sh1=Eﬁd(:—+l—])-(k+l)=—_32—2+k-di~(k+l).
2a)ay=4,d=2 5, = 2421012 - 22 4p < 10,

6)a =-5,d=3;S,=(2- (=5)+11-3)-6=23- 6= 138;
B) a= 16’5, d=_1y5; SlZ =(2 " 1695+ll : (—l’s)) 6= 99:

Da=1+43,d=-43;

Sip=QO+BYF11-(=43))-6=(2-943)- 6=12-5443.

3.a,=3n+2;a,=3+2=5,a,=3-2+2=8,d=a,a,=3;

_ 2a1+4d_5= 10+12
2 2

_ 2a,+39d
2

Ss -5=55,

Sao <40 = (10+117) - 20 = 2540,
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2ay +d(k-1) 10+3(k-1) 7+3k
' k= k= k.

2 2 2
doa)a=1,d=1, Su? Seo= 21709 g0 =81 40 = 3240;

Sk=

2a; +89d

6) a; =10,d=1, So5~7; Sgo = - 90 = (20+89) - 45 = 4905;

B)a, =2,d=2,85-7, S50 = _2&;%;49_(1

- 50 = (4+98) - 25 = 2550.

s. 2)01—8 a;= 24 a; = a|+6d d“ﬂ:ﬁ:ﬁ;
6 6 3
Si0= @- 10 = (16+24) - 5 =200;

16=a,+3d

88 =g, +11d 16-3d =88-11d ;8d=72,d =9,

6) as = 16 apn = 88 {

a,=16-3 '9=—11;S|0=

2“12+9d <10 =(-22+81) - 5 =295.

6.a,=15,d=2; Sy = Zﬂ:;.%?i

26 = (30+50) - 13 = 1040.
7.5y =48, Ss = 141;

2(1] +2d

48 = 3

2[1] +5d
2

=16- ai

16 = a1+ai
’47 2a+5(16-a)) °

141 = -6 47=Zal+5d

A7 =-3a;+80; 3a,=33;a,=11;d=16-11 =5.
8.
M3 ycnoBus 3amaum ACHO, 4YTO 3a
NepBbI 4Yac paccTOAHHE MeXay ~ >
—& . 4
aBTOMOOMJIAMH cOKpaTuTCA Ha 10 '
KM, 3a BTOpofi 4ac Ha 15 kM, 3a
TpeTHit uac Ha 20 KM.
IMoatomy a, =10,d=5,S,=135,n-7;
135 = 2'|0+5'("—])-n
2
270 =20+ 5n-5)-n,n(5n+15)-270=0,
n(n+3)-54=0;n*+3n-54=0;
-3+15

>

B

’

D=9+454=225;n~=

= 6; n, <0 — HE yIOBIECTBOPAET YCJIOBY

3ana4H;
Hrak, uyepes 6 4 ierkoBo# aBTOMOGHIb JOTOHHUT FPY30BO#.
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9.2)3+7+11+...+x=253,

d=4,a,=3; §,=253= 234D

1)

253=(3+2(n-1))-n; 253=(2n+1)-n; 20+ n-253=0;

D=1+4-2.253=2025= 45" = n,=1+45—115 1# -11
OTBeT: HET KOPHEH.
6)8+5+2+..+x=-130,d=-3,a,=8; S, =-130= Ei—i(—"]—)
-260=(16-3(n-1))-n;-26 = n(19 - n); 3n* — 19n - 260 = 0;
D=l92+4-3-260=3481=592:>n=19+59=13.
Orteer: n=13.
10.2) S, = 5n*+3n = 3‘11‘-;(—”19-71 =(a| +%(n—l))-n

-‘i=5; d=10

5n’+3n= 1n2 +(a| —i)n ; 2 d 5
2 2 aq-—=3 aq=8
. 2
3nauwur, {a,}—apudmeTHyecKas Mporpeccus.
d

6)S,=3n"3n’ = 4.2, a AL o3 d=6,a-2 =0,a,=3.
2 2 2 2

3nauur, {a,} — apudMeTHUECKAd MPOrPecCHs.

B) S, = (4n—1)n = 4n’—n; 4n’*-—n = %n2+ (al - %)n ;
4
2 d .

L=, a=3

9 2 q

=4, d=8

3uauwr, {a,}—apudMeTHueCcKas Mporpeccus.

C-28

%

1. b =03; by = 8q=%= =6;by=b;-q=18-6=108;

(=3
w

>

by=by-q=108-6=64,8;bs=b, - q=64,8-6=38838;
be=bs-q=388,8-6=23328.



2.b,=1,6;9=2; .
by=bg"=1,6-4=64; bs=byg*=6,4-4=256;
by=bsg’=256-4=102,4;b,=bq" "' =16 -2""=08 2"
3.a)a,=3,q=2;a6=a,q5=3 2% =96;

6) a =64,q=—%;a7=a|q6=64~

— l'
4 64’
1 4 3 1 1
B)a,=125,9= —;as=ag' =5 — = —;
) a q 5 as=a\q 54 3
1 1 1
r)a‘=2ﬁ’q=_E;a8=a1q7=2‘/_2‘.27_/2=z
| 1 s 1 1 3
4-ab=—, =—;b =p, - y ——= —;b=—=9;
)6276136‘142717135133
= - _ 6 6 256
6)b7-—256,q——2;b7—b,~q,256=b,-2;b,=~6—4—=4.
b b 48
5.8) b, =12, b;=48; bs=byg’, g’ = =, g= |2 = |— =2;
) b; s s=biq", q by q b3 n
b 16 4
6)b,=25,bs=16;bs=bsg’,q= |-& =, |—=—.
)b 5T T \}zu V573
6. b by, b by 275
b|=%,bs=27;bs=b|‘qs;q=5%=5\’27‘9=3;
b=t3=tip - Lsorn=1.3=36,=3.320
2 9 3’ 3 3 » Ug s Us .

7. a,— reomeTpuuecKas nporpeccus.
a) 2ay, 2a,, 2a;— OYEBHIHO, reOMETpHUYECKas MPOTPECCUS C TEM XK€ CaMbIM

- 3HAMCHATEJICM.

~ 6) a;t3, a;+3, a;+3 — He reomerpHyeckas nporpeccis. Jlns JokasaTenbCcTBa
MO3KHO B3%Th, Hanpumep, a, = 2".
Tormaa, =2,a,=4,a:=8, Hoaq1*+*3=5,a,t3 =7, a3+3 = 11;

7 11
—_# 7 » 3HAYHT, 3TO YK€ HE TECOMETPHUCCKasA NPOIpeCCHUA.

o e

B) Ja , Jai ,/a3 —TEOMETPUUECKas NMPOTPECCHA, T.K.

b’ -bg=18  big'-4>) 36

8'{b4—b2=18 : :
ba'-bg’ =36 " bgP-q) 18

bs—by =36
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3

22 ‘: =2; q(qz ])—2;q=i~1 mmq=2;

g = | — He MOAXOAWT K YCIOBHIO 3aiayH, T.K. Torna 6t b, = b, = by = b,
uby— b, =018,

Pasbepem ciyuaii g = —1.

bz =—b], b3 = b], b4 = -b], bs = bl, brbz =0 18,

3HauwuT, g = -1 He noaxoaut. Ocraercd g = 2.

Torna by = ——318—=i =3.
g -q 8-2

Otser: b, =3;9=2.

by =52
9. b1, by, by, b {221;3 -2,

(I+g)l-g+gq )
q(1+q) 4

bi+bg’ =52  h(+q’) 52,
ba+ba*=16" hig+q®) 16

,q—*lmm4q 4q+4—13q,4q -17g+4=0;

D=289-4.16=225;q I7+15—4;qz=i-.
Ecnng=-1, T0b2=—b|,b3'=b|,
b ——bl,b|+b4 0?52 A
3nauur, g = — 1 — He noaxoawur b -2 2 4.
q 1 l+q3 63 57
b= tg16.y 16, 64, 64, 25
5 5 5 5 5 5
Ecnu )Keq_ l , TO bl_i__s_z_ﬂ_i.64__2i6_ bz—is_é.l_ﬁ’
4’ . L 65 s 4 5
64
64 1 16 4
BTSN
OTBe’r:i,—l-6—, 64,22.
55 5 5

10. a, b, ¢ -- reomeTpuyeckas nporpeccus, T.e. b’ =ac.

Hano mokasate, uto (a+ b+ c)a—b+c)=a* + b + %, T.e., 4TO0
a+ab+ac—ch-b - bc+ac+bc+c2—az+b2+c2 b=

BuaHo, 4To 00a AaHHBIX paBEHCTBA KBUBANIEHTHBI, 3HAYHT, TpeGyemoe
PaBEHCTBO — TOXKAECTBO. U.T.A.
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C-29

l.a)b,=32,q=%;

Cp, LI
bl(q - _ 45 1023-32-4 1023 341

g-1 3 45.3 83 8§~

T4
-42°-1) _
2-1

6)b =—4,9g=2;8= -124;

1

27 -
1 35
B)b1=27,q=—§;55—

_l_l 4.243 243 9
5/2
Db=243,9=3;5= 2’/_(3 1) 5428
3-1 b1
6—
2.0)h,=3,g= 3 =2;5,= 8@ =D _363 _ 4
3 g-1 1
5(L-1]
6) b =5b=-2__L - \64 ) 5632 521_105,
5 2 3 643 32 32
2
2
B)b.—4,q—4—=4,S 4(: "l') 44095 _ 5460,
Be1-1) 263

Dbi=Vig= e fBise R

1
64| —~1
1 (45 ) 64-1023-4 341
3.2)a,=64,g=—;Ss= — = =
)a q 38 _l._| 73 2

4

10
(2“ J_10-255~2_5-255_127s‘
1 28 T 25 T e’

—-1

6)a=10,g= ;5=

B)a‘=3’q=_21S4=

36-D _ s,
-3

l‘)a|=3ﬁ, \[2- Se = 3J_(8 L) ZIJE.

:/2—1 32—1
60

3

-1
)__ 244-27-3 4941 _183 61,
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1 by 1
4.2) b;= — ,b—-— =24 o b=bgib ===
)b3= 55 54= 15509 b 5 g5 b=~ =1,

—-1
_ 5% 624-5 156

S = _524:5 156
T 654 125”

5
6) b, =6, by =24, by = byg’, 9= J;Z=2,bz=b.q,
bI:b_2=3,S4=.:i(L6.:2=45‘

q 2-1

5-a)q=2,Ss=93,93=i(23_2;_1_) 316, b =3

16
(i)
2 81 b-65-3
6)g==,5,=65,65= = , by =27.
)q 3 4 3_1 8] 1
3
x 2.3 2.3"2
6-3)}‘,,=2'3n,£!-= =3, n2 = 1=
Xn 2.3 X 23"
Te. 2ol = Im2 png moGoro n, 3mauwmt, {x,} — reoMeTpuuecKas
Xn Xn+l
nporpeccus;

X, X, y
6) x,=2". L = Zn42 =) syauyr, {x,} — reomeTpuuecKas NPOrPECCHs;
Xn Xn+1
B) x, = 33 x; = 0, 3HauuT, {X,} — He reoMeTpuUYecKas NpOrpeccHs, T.K. y
TEOMETPHUECKOH mporpeccuH x, = 0.

bg—by =72 blq -bg’ =72, bh@*-4°) .. a-q9_,.
7. =9 =8; 2-8,,
by=bs=9 |bg’-bg'=9 " B(g*-4*) 1-q
2
-q(i—)-—8 g=%l wmg=-8.
1-¢*
Ecmu g = :tl,'rob6=b4 U bs—b, = 0 # 72, 3HauuT, ¢ = £1 — He NOAXOAMNT;
o9 9 b o 811864135
*(-q%) 6463 448" 4489 448
g, |otb+b=13 b+bg+bhg® =13 . b(+q+q°) _1.
b12+b22+b32=9l b|2+b]2q2+b|2q4=9], b12(1+q2+q4) 7$

1(1+g+q%) = by(1+g"+g").
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C-30

1. Bce coco6bl MOXHO pa3aenurs Ha 6 rpynn. B i-oit rpynne (i € {0,...,5})
Ha TIepBOit NMOJKe i KHHUT, a Ha BTOpOi 5 —) i. Ecnu KHUTM pasiM4Hbi, TO
HY)KHO YYeCTb CTIOCOOBbI pacCTaHOBKM KHMF B Kaxao# rpymme. [{na sroro
HY)XHO TEpPECTaBNATh KHHTH Ha Kakaod H3 aByx nonok. Takux
NepeCTaHOBOK JUIA i-0#f rpymnmsl B TOUHOCTH iI(5—i)!.

2. 9! = 362880 cnocob6aMu.
!
3. a) %= 25-26-27-28 =491400

6) E___ 1 _ 1

16! 3-14-15-16 43680

B) 39! =36-37~38-39
355! 120

4.a) 410=2-5-41; 41> 40 u 41 — npocroe = He AeNUTCA

6) 500=4-5-25 = nenurcs

B) 780 =20-39 = nenurcs

5. 30, 37, 38, 70, 73, 78, 80, 83, 87.

6. a) 8!9 =9!= Bropoe Gonblue B § pa3

6) (n—1)! n=n!= Bropoe Gonblue B (n — 1) pa3.

=16450,2

7. Kaxaplit U3 9 BBIMYCKHMKOB Jal BM3HUTKY 8 OJHOKIACCHHKaM, MO3TOMY
Bcero 6b110 po3faHo 89 =72 BU3MTKH.

8. Ocranock cBoGoaHbIMH 3 OYKBbI M3 6, no3ToMy 3! = 6 ciocoGaMu MOXKHO
ux nepecraButb. CylecTByeT 4 MO3ULUMH, rae OYKBH y, p, @ UAYT NOAPAL,
ClIeI0BaTENIbHO, BCETO CNocoboB 4-6 =24 .

C-31

13! 8-9-10-11-12-13
716! 8.9-10
445t 38 1 1
10! 6:7-8-9-10 9:-10-14 1260
5.8 3-4.5 2

3

1. a) =11-12-13=1716

6)

10821 9-10
120 9.10-11-12

2.Ch= = =495
418! 2.3.4
! .Q.
3. cﬁa=&= 8:9:10, 32120
3t
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‘4. Kaxipit nocenok coenuHeH ¢ 9 octanbHeiMM. Tak kak Bcero 10
HOCEJIKOB, TO AOpOr, COEAMHAIOWIMX KaXAble NABA M3 HHX, B TOYHOCTH
9-10=90. Ho mopora coenuusomas i-oiii MOCENOK C j-bIM — 3TO Ta Xe
Jiopora, KOTopas COSAMHSET j-bIf MOCENOK C i-biM, MTOITOMY KaXKaas mopora
nojcuuTaHa 2 pasa. CnenoBatenbHO, KOJIHYECTBO AOPOT paBHoO 45.

5. JlaHHOE KOMHMYECTBO HOMEPOB COBMAJAET C YMCIOM cnocobos BLIGpaTe 4
pazmnunsix uudpsl U3 Muoxecrsa {0, 1,2,4,5,6,7, 8,9}, T.e.

!
C;'-—9 _5789 9—126.
45! 2.3-4
6. a) C}, cnoco6amu MOXHO pacrioNoxkHTh 8 duiomacTepos no 412 sueiikam.

Ecnu ¢nomacTeprl pasHOLBETHbIE, TO HYKHO YYECTh MX BCEBO3MOXHbBIC
nepecTaHOBKM, KOTOpsix B TouHoctH 8!. IMostoMmy, Bcero cnoco6os
_12t ' '
8+C},
T
6) Tak kaKk CBOOOAHBIX fu€eK HET, TO (HNOMACTEPHl MOXKHO TOJBKO

NepecTaB/AThL APYT ¢ APYTroM, NoaTomy Beero 12! cnioco6oB.
7.a)5!=120 6)4=;24

C-32
Lay_ 3 8.2 o2 _12.3
8+¢12 20 5 8+12 20 5

2. Beero ABy3HauHbIX yncen 90, a u3 HUX Aenamuxcs Ha 3 B TouHocTH 30,
T.K. HepaBeHCTBO 9<3n<99 wumeer 30 'uenwix KopHeil. [Toaromy

BEPOATHOCTL PaBHA '32_"1‘
PO PaBHad 50 "3

1 4 2
3. a) 6) 53
4. Beposm-lom cobrituit A u B Gonsiue 0, HO MeHbILE 1;
Beposathoctb cobbirus C pasHa 1; -
BeposaTHocts coGbiTis D paBHa 0.
5. Ta kak COGBITHA HE3aBHCHMBIE, a BEPOATHOCTb OHOFO COOBLITHS, T.€.
20-3 17

BHITAIIWIK | nerans, paBHa
P 20 20

Ha
20

6. a) Tak kak GpocaHHe KyOWUKOB HE3aBMCHMOE, TO BCEro CyUIECTBYET
6-6=36 ucxonoe GpocaHus. U3 uux Tonasko y 4 cymma pasna 5: (1; 4),
1

(2; 3), (3; 2), (4; 1). [ToaTOMY BEpOATHOCTDL paBHA 543 _3

TO HCKOMas nepom*nocrs paB-
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6) Bcero 6 ucxonos ¢ cymmoit He Gostee 4: (1; 1), (1; 2), (2; 1), (1; 3), (2; 2),

6 5
(3; 1). MTosToMy BepOATHOCTb paBHa l—g = g .
7. lnowane kpyra pasHa n-6°=36m, a miowanbs KBaapaTa paBHa
(6~/§)2 =36-2, mo3TOMY BEpPOATHOCTE PaBHa 36:2 = 2 x 2 .
36t m™ 3

Bapuanr 2
C-1°

L 1)Ax)=21x-7,/3)=21-3-7=>56;
A0)=21-0-7=-7;~2)=21(—-2)-7=-49;
2) g(x) = x* - 10x; g(8) = 8% - 108 =— 16;
g(—3)=(-3)"-10-(-3) =39; g(0)= 0>~ 10-0 = 0;

x-6 -3-6
o= ;—4;<P(-3)= —_— ==Y

-3+4
6-6 0-6
6)= —— =0; 0)= — =-1,5.
@(6) 6+4 ®0) 0+4

2.1) fix) =12 - 5x;
a)12-5x=2,5x=10,x=2;6) 12 -5x=24,5x = - 12, x =— 15.2.;
B)12-5x=0;5x=12,x= %;
2)gx)= lx+9'a) Levo=10, Le=1,x=4;
4 b4 4 ’ 4 3 ’
1 1 _ 1 1 N
6) —x+9=1, —x=-8,x=-32,8) —x+9=0, —x=-9,x=36.

3.a) g(x)=—:_3:;=l;x+4=_3;x=_7

6) g(x)=——-—3—=—l,5;x+4=2;x=—2
4+x

B) g(x)# 0 HH AIA KaKoOro x.

x5 5245
. = Iy - = = * = 34;
L0 = Z5215) -9 =2f5) =222 =0
3-—
6) gx) = “"9 X g(-2)+g(2)=-g(2) +g(2) =0.
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5. g(x) = ke + b,

S5=k+b [k=5-b .
~1=3k+b> |-1=3(5-b)+b’

—1=15-3b+b;2b=16;b=8;k=5-8=-3.

C-2

1. 1) a) fix) = 37-3x, D(f) = R; 6) g(x) = 53- , D(g) = (=003 0) U (0;+00);

B) 0(x) =x*~7, D(¢) = R: 1) y = Jx , D(y) = [0;+<c];

2) a) g(x) = 10-x’, D(g) = R; 6) fix) = __1_2_ » D(f) = (—0; 0) L (0;+0);

B) O(x) = Vx-3,x-320,x23, D(¢) = [3;+];

Nny= 12 ,xt4 £ 0; x =4,
. x+4

D(y) = (~0;—4) L (—4;+o).
2. a)y=-24x+5, E(y) = R; 6) y = 41, E(y) = 41;

s)y=—-zf-,E(y)=(4o;0)u(o;+oo);

1)y = Vx, £p) = [0;+0); 1) y = ], E@) = [0;+0).
J.a)g(x)=4x~1; 2<x<8=>8<4x<32 >

= 7<4x-1<31=>(7;31]

6) h(x)=5-6x; 3<x<4=>-24<-6x<18>
= -19<5-6x<23=>[-19;23]

3
4.2) ix) = x—1+x—4’
6) g(x)= vx—-6.

5. a) y=5+lxl;|x|¢5;x¢i$

6) y=,/ix—4|—6;|x—4]26<:>[§::if6<:>

210
2= * & x € (—o0; — 2]U[10; + )
x<-2
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C-3

1. 1) a) g(-1) =-3; 6) g(0) =~1; B) g(1) = 0; r) g(3) = 1.5;
2)a)g(x)=3,x=-3;6)g(x)=0,x,=-2,5; x, = 1; %= 3,5;
B) g(x) =-2,x, =-2; x,=-0,5;

3)gmax 3 gm|n="3 4) E(g) ["—3; 3]'

2.1)
_ . x |0 ]-6
Y
/x
% o
6) y =-0,5x-2; —l——}%

BN
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1
B p—J— ;
)y 3%

6
2)a)y=—;
X
8
6)y=-—;
X

3*
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X
B = -3
)y 2
3a)y=x%
6)y= J;,xzo;
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B)y=|x|.

3. 1) asa npuBana—30 mux 1 1 4; 2) 6 kM; 6 kM; 6 Km;

3) 6 kM/u; % =3 (km/u); % = 4 (km/u); 4) 6 u;
5) 7.5 xm; 10,5 km; 12 kM.
4. 1) Benocuneauer Ha 3 4; 2) 6,5 u; 2,5 4;
3) %2-1_3_ (xm/u); -23’—55 = 14 (kM/u); 4) BenocuneducT Ha 1 u;

5) uepes 2 4; 6) 10 (km).

—3|—2|—1|o

5
.2._5__2.2.12——10
7 1213 ] 4|73
1

X

!
1
|
1
1
1
|

-31-10 -9 8 -7 6 5 4 -3 -2 -4
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0 1

x+3, ecnm x<-2
6.a)y= 1, ecny -2<x<2;

-x+3, ecnu x>2

-4 -2 2 4
>
6)y= I x] ={‘/—,f_x e
X
2 -1 1 2
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2x+4, -2<xs-1

1.A0=1 2 -1<x<2 .
2x-2,  2<x<3

B3 -x-3 Rx+)-(x+3) _ (x+3)(2-1) x

8. g(x)= = = > =-2-+

2(x2 -1) 2(x% -1) 2(x%-1)
x*=1 # 0, T.K. 3HaMeHaTeNb X # +1. '

Y

15;

e

C-+4

L)a)yx =-2,x,=1,x=3;
6)ix)>0mpuxe (-2; Hu(3; 4]
Ax)<0mpux e [-3;-2]u (1; 3);

2) fix) Bo3pacraer npu x € [-3;~1]1 u [2; 4];
Sfx) ybsiBaer npu x € [-1; 2];

3) Xmax = 1 Xmin = _3’

4) E(f) = {-2; 3].

2.1) a) y = 25x-18,

D(y):E(y)zR,y>0anx>%,y<Oanx<;—§-,

y=0npux= ?12% , Y(x) Bo3pacTaet Ha R;

6) y =—0,83x+16,2; D(y) = E(y) = R;

162 _ 1620 0 620
>0 < = el < > =0 =
YOmpHIS TRy T gy <0 pux oy Y

W(x) ybriBaer Ha R;
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B)y=-27D(y)=R,E(y)=-27,y<0HaR,

36
a)yy=—;

X
D(y) = E(y) = (—0; 0) U (0;+0); y>0nmpu x>0,y <0 npu x <0,
y(x) yOwiBaet Ha D(y);

63

6)y= - D(y) = E(y) = (—e0; 0) U (0;+c0);
y>0npux<0,y<0npux>0,)y(x) Bospacraer Ha R.
3.1)a)y= %x—S, %x =8, x =40,

6) y =—-0,4x+32, 0,4x = 32, x = 80;

B) y = 47 Het Hynel QyHKLHH;

2)a) y=9x(x-5),x,=0,x,=5;

6) y = 16(x*+2) et Hyneit pyHKUNH;
B) y =x(x—-1)(x+2),x,=0,x,=1,x3 =-2;

INa)y=vx-3,x=3;
6)y= Vil -4, x,=2,x,=-2;

B)y=Vxl+4 HeT Hynéﬁ $yHkLMM.

2x, x<0

.50 =x-hli g0 = {00 15,

Ceoiictea: D(g) = R, E(g) = (—; 0].
Hynun dynkunn: x20, g(x)<0 npu x <0,
2(x) Bo3pacraer nnpu x < 0, gp.x = g(0) =0.
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5. D(f) = R, E(f) = [4; 4];
Sx) > 0 npu x<0, Ax)<0 npu x >0, Ax) =0 mpu x =0
fix) Bo3pactaet npu x € (—0;-2] u [2;+0); Ax) ybsiBaeT npu x € [-2; 2].

C-3

1.1)a)x*—8x+15=0; D=64—60 = 4x.—%—5 x=3

6)-y +3y-10=0," -3y + 10 =0, D=9 — 4 - 10 < 0, 3HauMT, HET
KOpPHEH; :
B)4b°—16b+12=0,b"—4b+3 =0,

D=16-4-3= 4b,—i;—2—3 by=1;

r) 24° ~a=0,a2a-1)=0,a,=0,a,=0,5;

2)a) 55" + 14y-3 =0,

D=196+4:5:3=256, = ~14+16

—072’})2 =_3;

'6)101:z 76+1=0,D=49-4-10= 9b1—%—05,b2=0,2,
B)-0,4c* +0,8= 004c =08,c*=2,c,,=%2;

r)7x ~28= 0 x —4 x12—+2

3)a) 0,55 —x~1=0,x*-2x-2=0,

212J’ 1145

D=4+42= 4‘3,X|‘2

6)— 100c* +20c +3 =0, 100c -20c-3=0,

D =400 +4-100-3 = 1600, ¢, = 22440 —g 3.0, 20 _ g,
. 200
B)—254°+10a—1=0,254"-10a+1=0,D=100—-4-25=0,
a—ﬁ =0,2.
50

2.1)a)x’ +4x+1=x2+4x+4—3=(x+2)2—3;
)35~ 12+ 11 =347~ 4b+ ) =36 ~4b+4- 1) =3-2'~ ;

B) ' +2y=)"+2p+1-1=@p+1) -1,
2)a)- b +6b-8=—(b'—6b+8)=—(B*—6b+9-1)=—(b-3) ' +1;

6) %yz—y+2= %@2—4y+8)= %@2—4y+4+4)= %@—2)241.

3.2) X~ 10x+28=x"—10x+25+3 =(x-5)>+3>0;
6)-x"+4x-6=—(X’—4x+6)=—(x"—dx+4+2)=—(x-2)"-2<0.
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4.a)b2—4'b+9,bo=%=2;

6)— b’ +6b-14, by= —g =3,
5. (12 - b) cm, (8 + b) cM — HOBBIE CTOPOHBI;
(12-b) (8 + ) cm? — o MOJTy4EHHOTO NPAMOYIOJIbHHKE;

(12-b)(s+b)=—b2+4b+96,bo=‘—‘; =2,

C-6

1.1)a)x*—~7x+10=0,
D=49—40=9,x.—7—;3—5 %, =2, = Tx+10 = (x - 2)(x - 5;
6)3x*+3x-6=0,x+x-2=0,

D=1+4.2=9,x= =23

= l,x2=—2,

X +3x-6= 3(x—l)(x+2),
B)7x -63=7x*-9)= 7(x 3)(x +3);
r)5x+19x-4=0,

-19+21 _

D=361+4-5-4=441x = 1
10 5

X2=-4,

5¥+19x -4 =5(x - -;-)(X+4)=,(5x—l)(x+4);
2)a)x’+x-72=0,

D=1+472=289,x = 217

=8 x,=~9,x* +x=72=(x-8)x +9);

6) 7x +20x -3 =0,
- 2
D=400+4-7-3=484,x,=-%9:—2—: =.l_,
. 14 7
T+ 20x -3 = T(x - l)(x+3)=(7x—1)(x+3);

x2=——3,

B)12x* — 588 = 12(x —49)— 12(x - 7)(x+7)

r)3x2— 12x + 3 =3("—4x + 1) = 3% - 4x+4~3)—3((x~2) -3)=
=3(x—2-3)x=2+3). :
2.1)a)x*—Sx+7=0,D=25-4.7<0;
6)-3x*+2x—1=0,3x"-2x+1=0,D=4-43<0;

2)a)x*— 12x +39=0, D= 144 — 4.39<0;
6)—4x"+4x—3=0,4x - 4x+3=0,D=16 - 44.3<0;

B) X’ +3=0,D=-4.3<0.
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4b+12 _ 4(b+3) 4

b9 (b-3%b+3) b-3’

6 Ste=6_(c=Dc+3) _c-2
Te+21 T(c+3) 7’

3.1)a)

c2+c—6=0,D=l+4-6=25,cl=-iit§ =2,6,=-3;

16-2x _ 2(8-x) =i=x2—7x-s=o,
8+7x—x2 —(x—8)}x+8) x+1 ’

D=49+48=81,x = k;ﬂ —8x =1

2) a) a? _216a+63 _ (a-9a-17) _a-71 ’
. a® -8l (@a-9)a+9) a+9.
- @ -16a+63=0,D=256-4-63=4,

_16+2

a =9,a,=7,

6 L1260y _ Y0P +7y=60)  py=S)y+12) _ yr+2)

10y - 50 10(y - 5) 10(y - 5) 10
Y +Ty—-60=0,D=49 + 460 =289,
-7+17
n= =5,y,=-12
2
. —(b 3)(b+1) 5a
, —(b- -
5) 3+14b-5b _ 5). =5b+l,5b2—14b—3=0,
3b-b? b3-b) b
D=196+4-5-3=256, b, = -4+1 =3;bz=—%-
2
4.1) X —8x—33=(x—ll)(x+3)=x—11 =](x),x2—-8x—-33=0,
T 10x+430 10(x +3) 10
D=64+4.33=196,x,= 2214 _ 41 5=_3,
_ 9-11 12-11 - 1n1-11
-9)= =-2,f12)= —— =0,; A11)= ——— =10;
A=9) 10 A1) 10 A 10
8y -56 8(y-7 8
2 Y = (y ) - =./(y)’
y2-27y+140 (y-20)(y-7) y-20
Y =27y +140=0,
D=729-4.140=169, y, = 27+13 =20;y,=7,



8 1 8
—4)= =— —:f1225)= ———— =
A=H -4-20 3 A223) 22,5-20
8
24) = =
A24) 24-20
5 95-4 44-16b _9b-4 44-16b

"b+7 blesh_1a b+ (b-2(B+T)

3,2;

_ (9b-4)b-2)-44+16b _ 9b2 —4b—18b+8—44 +16b _ 9b% —6b-36

B-2)b+7) b-2)b6+7) T (b-2)b+7)
b +56-14=0,
D=25+414=81,b,= 222 =2.p,=—7.
3 5,2 2/ _ _
6.y(x)=x 2x 9;+18=x(x 2) 92(x 2) _
18-2x 2(9~x)
o _GmE-9) _2-x_ x
2x*-9) 2 2
x# 13,
Y
2
\ X
3 o
-1
2
C-7
L g(x) = — %
) 107
x 0 | #1 | +2 | +4 | +6 | #8
1 2 8 18 | 32
0 — el i = ided
&) | 5|35 |35 |
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g(—3)‘g(3)‘0 9,8(-5)=g(5)=2,5,
I(X) ——x M=3)=A3) =-0,9,£-5) =A5) =-2.5.

2. y= —Zx 5

a) y = =200, 200 = —2x%, x* = 100, x = £10, (10,-200), (~10,-200);

6) y =-3200,-3200 = —2x’, x* = 1600, x = +40; (40,-3200), (-40,-3200)
B) y = 40x, 40x = —20x%, x, = 0, x, = =2; (0, 0), (-2,-80);

nNy= —1400x, ~1400x = -2x%, x, = 0, x, = 700; (0, 0); (700,-980000).
3.y= 40x%; R

a) A(-2;-160); —160 = 40-4 — noxHO, 3HAUNT, HE MPUHAIICKHUT;

6) B(2, 160); 160 = 40-4 — BepHO, 3HAYHT, NIPHHATJIEIKHT;

B) C(0,1;0,4); 0,4=40-0,01 — BepHO, 3HRUHT, IPHHAIUTEIKHT.

Y

- wive




5.

a)y= :It-xz, x € [-4; 8],

Yanin = W0) = 0, Ymax = (8) = 16;
6)y=-3xx € [6:3],

1 .
Ymin =y(_6) = _g -36= "12,}’mx =}’(0) =0.

2 2
6.5= §;—-;560= '02’ s A=112;1= V112 = 447 (c).

C-8
1. a) 6)
v
X
9
B) r)
Y Y
X
4 2 L 0 2

2.2)LILUIIV;6) T ulV;B) I ull;
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3.a) 6)

. B)

Ay [ 94
1
=—(x+1)?
2( )
0 - 0 .
-1 x -1 X
y=—4x-1
Ay
3---—‘
|
]
[ 2\ =
y=—x-2)"+3
2 2 1 1 y 2 .
4.2) 9x“ +1=0;x =;;x=i—§; 6) x‘+4>0=> uer Hyneii;
B) ~2x* +16=0; x* =8 x =422 .
5.a) - 6)
ty Y
X X
3 2 4 0 1 2 3 q 2 4
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=

6. a)

6)
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C-9

1. 2) g(x) = x*+4x+2, m = —%, =2, n=f-2)=4-8+2 = -2, (-2;-2);
6) g(x) = -x*—6x+3, m= -92- =3, n=f-3) =-9+18+3 = 12, (-3; 12);

oo |

B) g(x) = 4x*-8x-1,m =
2. g(x) = x*+4x+2;

=1,n=A1)=4-8-1=-5, (1;-5).

a) Xy z—3,4 X2 5—0,6,

8(x)> 0 npu x € (005 x,) U (55+o0),

8(x) <0 npu x € (x;; x2);

6) g(x) Bo3paCTaer npu x € [-2; +oo) yOBiBaeT Npu x € (—00;-2], gin = —2.
3. g(x) = —x*-6x+3;
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a) x, ~6,4x,~0,4,

g(x)> 0 mpu x € (x,; x3),

2(x) <0 npH x € (—90; x;) U (xz;+00);

6) g(x) Bo3pacTaet npu x € (~w0;-3], y6riaeT npH x € [-3;+w),
gmnx = 12'

4.y =-x"+4x+3,x € [0; 5],

m= l42- =2, n=p2)=—4+8+3=7,.

M5) = -25+20+3 = -2, P
Ep) =[-2;7]. ‘ 0. 5 j

5.y =x*+bxte, K(7,2), m = —% =7,b=-14,

2=n=f7)=49-14-7T+c = c49, c = 51.
6. S(1) = 50657

128

o 5 10

1) 125 M; 2) crpena noanumanack BBepx npu ¢ € [0; 5], onyckanace BHH3
npu ¢ € [5; 10]; 3) yepe3 10 c.

C-10

1. gx) = x%,

1) a) g(1,423) > g(1,327), 1. [1,423] > |1,327;
6) g(-80,3) > g(-78,2), T.k. -80,3| > |-78,2|;
B) g(-23,1) > g(18,7), T.x. |-23,1| > [18,7|;

r) g(—42,8) = g(42,8), T.k. |-42,8| = |42,8};

2)a) g(%)<g(%) , T.K. %i < —i—‘ ;
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4

6)‘g(—%) <g(—-;—] » T.K. |——

9
)g(-l-] = g(0,85), T.k.

<

.

r) g(-0,72) > g(—%) ,TK. 0,72 > _%{ ,
2. fix)= x;

1) a) A(23.4) > f(21,8), T.x. 23,4 > 21,8;
6) -3,9) <A-3,7), Tx—3,9 <-3,7;

B) —52,3) <A52,3), T.k—52,3 <52,3;

r) ~47,2) < f(45,8), T.k—47,2 <45,8;

o) e 34

6
0) 0,4 <fl —|, TK-0,4 <—;
YA ) '/(13) T.K—0,4 T

B) j(—%) = £0,375), T.x. —% =-0,375;

1) A-27,4) <A27,4), T.x~27,4<27 4.
3. x" = 450; a) 2 xopus; 6) 1 kopeHs.

4.2)x' =441, x= Y441,

6) x* = 36, Her kopHeit, T.k. E(x*) = [0;+o0);

B)x' =-64,x= —4r)x——21- =3.
125° 5

5.

a) - 6)

l—{ =10,85(;
20
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B) r)

6. a) x* = 23x+7 TpH KopH*; 6) x =0,25x—4 o/IMH KOpeHb,;
B) xt= 23x+7 1Ba KOpHA; I) x* = 0,25x—4 HET KOpHEil.

T.a)y= X, 549,827 = (-3, 7) ~— JIOXKHO, 3HAUHT, TOUKA M He MPUHAIUIEXHT
rpaduky.
-12, 749 (-0,89)" — JIOXKHO, SHAYHT, TOHKA K He npuHamiexuT rpaduky.
6) y =x° 1,0487 = 1,3°— n10>XKHO, 3HAYUT, TO4KA P HE NIPUHAIIEHKHT rPaduKy.
1,8724 = (-0,8)° — n10%HO, 3HAUMT, TOuKa Q He MPUHAILTENMT rpaduKy.

C-11
1.1)a) 40,25 =0,5,6) 343 =7;
8) 40,0016 =0,2; 1) ‘5’"2_3{3' =L

3
2)a) 530,216 =5-0,6=3;6) 03-364 =03-4=12;

B) 6-3’—33=6-3’—-21=6- 3 =-9;
8 8 2
r 12.4{72 =12.4/22_5=12.§=20
81 3
81
2.1 4 y— =2 _Z=
) a) ‘}62 +,f

6) \5/00000 -3/-0,064 =0,1+0,4=0,5;

B)ZS{’——JIS— 2,5- 05—— 2,5:0,5-2,5 =-1,25;



64
D9 {7 Vo5 =373 15

6) 30,343 -§~0,00243 =0,7+03=1;

5)47—-3\/012 = 05_-—l=l.
3.a)3=~/§<«/ﬁ<\/l_=4;6)3=\/5<§/§<3/6—=4;
3)0<W<1;r)2<§/3—2<ﬁ<§/27_=3.

4.1)a) (JG)Z=I5;6) (%')’:9;3) (-WT=17;r) it =17

n) (—2/3)7=—3;

2)a) 3-42) =27.2=54;6) L2.47) =16.7=112; 8) (- 26 =-26;
0-3-36° =-3.6=-18; 2 [-43] =3.

5.a)x'=7,x=+47;6)x°=30,x= 330 ; 8) %x6—2=0,x6=64,x=i-2;

r %x’+7=o,x5=—2s,x=—§/2_§.

6.2) ¥x+8,x+8>0,x>-8;6) Jfy—2,y — moboe;

B) 4b(b—3), b(b-3)20; - __I+ _ [_—_+ \. :
0o . 3 b
a

b € (—wo; 0] U [3;+x).

) §a?-a-30, c>a-3020

D=1+4-30=121, + I -
1+11

a = =6,az=—5;

5
a € (—0;-5] U [6;+).

7. a) x*~15x-16 = 0, x* = y > 0, Torna y*-15)-16 = 0, D = 289, y, =
15+17

=16,
2

»n <0, x*=16, x,’_z =42,

Ortger: £2.

6) x*-10x*+27 = 0, x* = y > 0, Torma y*~10y+27 = 0, D < 0 Her KOpHEH.

B) x*-7x’~8 = 0, ¥’ = y, Torma y*-7y-8 = 0, D = 81, y.—7—;~—8,yz——l

£=8,x=2x=-1,x=-1. '

Orser: —1; 2.
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8. 2) 0)

—

X
6 5 4-3-2-1 123456 X
65432-10121345°%

) n

C-12

La)yx*—x+2x°-2=0,2 +x* —=x* = 2 =0 naraa crenens;

6) (2x — 1)( x + 4)(x — 8) = 0 TpeTha cTENEHb;

B) (X +6)(x—5) —x(x + )(x—-1)=0,x* +6x—5x*-30-x’+x=0,
—5x*+7x—30=0 BTOpas CTEIEHS;

r) (5x* - 1)(5x* = 2) - (58 + 1)’ =0,

25x° - 5x* — 10x* +2 - 25x° — 10’ ~ 1 =0,

—10x* = 10x* - 5x* + 1 = 0 uerBepras cTeneH..

2.2) X = 9x=0,x(x>~9) =0, x(x = 3)(x +3) =0, x; =0, x5 = +3;

) X(x=T)+ T =x)==6, T+ T - Tx+6=0,x - Tx+6=0,
F-DE+x-6)=0,(x—Dx-2)x+3)=0,x=1,x,=2,x=-3;
B)x“— 135 +36 =0,

13+5

D=169-4-36=25x"= =9,x7=4,x,=43; X3, = 2.
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3.Da)Bx+1)(2x-3)-(4x-2)*=1,
16x° +2x—24x -3 - 16x* +16x-4-1=0,

-6x=8,x=’—i;
3

6) 5x(5x— 1) - (5x+3) (5x-3)=x-3,
25x - 5x-25x"+9=x-3,6x=12,x=2;
2"5'1-"7”=1,4x—2—5x—5=1o,x=-17;

1) x(2x-5)._ x(x—2) -1,
6 3

2 - 5x -2 +4x-6=0,x=-6;

2)a) (2x-3)x+1)=x*+17,

P -3x+2x-3=x"+17,x-x-20=0,

D=1+4-20=81,x,= %:5,:@;—4;

) x-7Nx+7+(x-2=11x+30-(x+5),
¥ -49+x*~4x+4=11x+30-x* - 10x - 25,
3x*-5x—50=0,

D=25+4-3-50=625,

5+25 10
x = TFHhXT - —;
6 3
2
N kA S TR YY)
27 3 3 27
2_ —
N 6x-4 _1lx
3 10
10x* — 60x — 40 = 33x + 30, 10x* = 93x - 70 =0,
D =107, 5= 219 _ 90 x,=-14.
4,a)x+11=0;

6) (x—2)(x+9)=0,x*+7x-18=0;
B) (x —4)x-T)x+7)=0,

(x—4)(x* — 49) = 0, %’ — 4x* — 49x + 196 = 0.
x2-x) 3(x-3)2 =2_l__2(4—x)2
2 - 2 2 3
3x(2 = %) + 9(x* - 6x +9) = 15 — 4(16 — 8x + x7),
6x —3x% +9x" — 54x + 81 = 15 — 64 + 32x — 4x%,

10x* - 80x + 130 =0, x* - 8x + 13 =0,

5.a)

>

D=64-4-13=43,x,= s—i%‘/iﬂiﬁ;



G-x xx-12) LB-0G-2)
9 18 36
36x=4(9 - 6x+x) 2x(x— 12) + (3x - X —6+2x),
6x 36 — 24x + 4x* — 2%’ +24x X ~6+5x,

X -31x+30=0,

D=961-4-30=841,x,=

6)x=

>

31+29

=30,XZ= 1.

6 a)x +3x +xt=-16,

x* +3x* + x* + 16 = 0, ypaBueHue He uMeeT kopHei , T.k. x° + 3x* + x* + 16>0
TP BCEX X,

6) 25x(x +2) — (5x - 1)(Sx + 1) =25(2x — 1) + 26,

25x* + 50x — 25x° + 1 = 50x - 25 + 26;

1 =1 — y 3TOro ypaBHEeHHs KOpeHb — Jl060€ YHCIIo;

B) 6x° +8x + 12x — 41 =0, 6x° + 8x° + 12x = 41, BEpHO, T.K. ecnu Obi ObLI
OTpULATENBHDbIH KOpEHb, TO JieBad 4YacTh Obina Obl MeEHblUE HyHs (T.K.
KakJI0€ craraemMoe Obuto 6Bl MeHblLIe HyJis), a npasas 41 > 0;

r) 5% +25x = 20x + 1064 - 5x =17, YPaBHEHHE HE UMEET LIENTBIX KOPHEH, T.K.
ecyi Obl GbLT LieSBI KOpEeHb, TO MpaBad 4acTh Aenunach Obl Ha 5, a neas —
HET. :

C-13

1.2)5(x—2)—4(3 +x) =2+ ax,
5(6-2)-4(3+6)=2+6a,20-36=2+6a,6a=—18,a=-3;
6) 9x* +3(c+2)-(3-2c)=0,
9-25+3(c+2)—(3—2c)=0,3c+6—3+2c+225=0,

5¢=-228,c=— — =-45,6,x,=5,x,=-5.

2hc+1=7ke=6x= -E—,k=i~l;t2;i3;:r_6.

3.4x-2b=5,x 2b4+5’
a) 2b4+s>o 2b>-5,b>~2,5;6) 2b+5<°’b<‘2’5;
5) 2b4+5>3;2b+5>32;2b>27;b>‘3:5;

2643 ) 2b+5>4 b>-05
i<, -0,5<b<35.

21’:5 <3 2b6+5<12, b<35
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4.2) 2% +4x+1=0,

D=16-4-21>0,16-8¢>0,8/<16;1<2;

6)6x° +1x+6=0,

D=F-4-6-6>0, '

£ 144> 0, + I. - +

(1 - 12)( + 12) >0. e >
-12 12

-

te (—oo;—12) U (12;+ ).

5.2)4x*—8x+c=0,
D=64-4-4.-¢=0,64=16c, c=4;
6)x’+cx+16=0,
D=c"-4.16=0,c"=64,c,,=+8.
6.2)6°+bx+4=0,
D=b-4-6-4<0,

b2—96 <0, (b-4/6 )b +4+6)<0,

+ - ! +
—4J6<b<as. -

-46 a6 b

6)x"+8x+b=0,
D=64-4b<0,
4b> 64, b> 16.
7.2 -x)=6,

8.5 +ax=0 npu a = 0, x = 0 — eqMHCTBEHHBIH KOPEHb;

Crax-1=0,D=d*+4>0 Npu Mo6OM @ HMEET JBA KOPHSA;

X +ax+1=0,D=a"-4>0 ue npu moboM a;

xX*-a=0 npu @ = 0 x = 0 — eAMHCTBEHHBLIH KOPEHb.

Otser: x* +ax—1=0.

9. 2x* + nx — (18 — x) = 0, MYCTb a M — @ KOPHH YPaBHEHMUS, TOrIA
2a% +na-(18-a)=0

: 2a2—na—(18+a)’=0’

na-(18—a)+na+ (18 +a)=0,

2na+2a=0,n+1=0,n=-1.
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10. x* ~4bx + 4~ 1 =0,
4bh+2

D=16b>—4(4b* - 1)=4,x, = =2b+1,x,=2b-1,

{l<2b+l<6{0<2b<5{0<b<2,5

1<2b-1<6]2<2b<7]|1<b<35" ! ! EE! !

Otser: (1;2,5). 0 1 2,5 35 b

C-14

1) a) 18y’ - 36)* =0,

Yr-2)=0,y,=0y,=2;

6) x’ — 144x =0,

x(F - 144) = 0, x(x - 12)(x + 12) = 0, x, = 0, x,; = +12;
B) x> +0,9x=0,

x(x+0,9)=0,x,=0,x,=-0,9;

2)a) 16x° - 32¢* —x +2 =0,

16x°(x - 2) - (x =2) =0, (16x* = 1)(x = 2) =0,
(dx=1)dx + 1)(x-2)=0,x,,= —::,x, =2;
6)x°—x*+5x* - 5=0,x'(7 - 1) +5(x*-1)=0,

G- +5)=0,x-1)x+1)=0,x,=%1,

B +4y' =) +4,, 0+ 4=y + 4,y =1,y = L.
2.2) (" - 10 =3(x*-10) +4 =0,

x - 10=y,y* -3y +4=0, D=9 — 4-4 = <0 HeT KOpHEii;
6) (P +xP-5(*+x)+6=0,x"+x=y,)" —5y+6=0,

D=25——4-6=1,y1=%=3,,\’2:2§

2
X+x=3,"+x-3=0,

-1+
D=1+43=13,x,= —‘-E‘/—'—:’-
x2+x=2, X¥+x-2=0,
D=1+4-2=9,x,= 23 o x,=—2;

B) (X +x+6)x +x-4)=144, x* +x+ 6=,
Wy —10)=144,)* - 10y - 144 =0,
10+26

D=100+4-144=676,y, = =18,y,=-38,
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x2+x+6=18,x2+x—12‘0
D=1+4.12= 49x,——-12—7—3 X =—4,
x+x+6———8,x +x+14=0, v
D=1-4-:14 <0 =ner kopHeii.
Ortser: 3; - 4.
3.a)x' - 102 +9=0,
=100——4-9=64,x|2=v10;8=9,x22=l,x|,2=i3,x3_4=il;
6)x* - 18x* +32 =0,
D=324-4.32=196,x=

B) X' —x*-12=0,

18214 =16, x,’ = 2,x,,2=i4,x3‘4=i\/ﬁ2_;

D=1+4-12=49,x, ._l_;l_4 X =<0, x;, = +2;

r)x +6x° -27=0,

D=36+4.27 =144, x> = 512

=3,x22<0,_x|,z=i~/§;

mNx'+ 1582 +54=0,

D=225-4.54=9 x°= ~15+3

<0, x22 < 0 HeT KOpHeii;

e)x'+25x%=0,x(*+25)=0,x>=0,x=0.
4.y=x"-3x"-4,x"-3x"-4=0,

; 3+5
D=9+4.4=25, x, =T—4 xz <0, X]z—iz
Orser: (£2; 0).
5.x5+x4+3x3+3x2+4x+4'=0,
X+ 1) +3x%x+1)+4(x+1)=0,
G+ DE+3°+4)=0,
n=-1,x"+32+4=0,
D=9-4.4=<0, He'rkopueﬁ
OTBeT - 1.
6.2)x" —13x+12,
B-x=12x+12=0,x(0"-1)- 12(x - 1) =0,
x(x=-Dix+1) - 12(=1)=0,
G-DE+x-12)=0,x,=1,%* +x-12-0,

-1+7

D=49,x,= =3,x=~4;

6) X’ =31x+30=0,x—x-30x+30=0,
x(x*-1)-30(x-1)=0,
x(x—1)(x+1)-30(x-1)=0,



(x- D> +x-30)=0,
x=1,x+x-30=0,D=121,

~1+11
Xy = > =5,X3=—6.

7.a) (x — 1)(x — 2)(x — 3)(x — 4) = 840,
(x* = 5x + 4)(x* - 5x + 6) = 840, x* — 5x + 4=,
Wy +2) =840, )" + 2y — 840 =0,

D=4+4-840=4.841,y = 2358

=28,y,=-30,

¥ —5x+4=28,x"-5x-24=0,

D=25+424 =121, x, = 23!

=8,XZ:—3,

X -5x+4=-30,x"-5x+34=0,

D =25-4-34 <0 Her KOpHEH.

Otser: - 3; 8.

6) (x + 1)(x + 3)(x + 5)(x + 7) = 945,

O+ 8x+T)(x* + 8x+15) =945, x* + 8x + 7 =3y,
Wy +8)=945,)% + 8y —945=0,

D =64 +4.945 = 622, y, = 552

=27,.V2=—35>

X +8x+7=27,x*+8x-20=0,
-8+12

D=64+4-20=144,x, = =2,%,=-10,

X +8x+7=-35x"+8x+42=0,
D =64-4-42 <0 Her KOpHeii.
Ortser: - 10; 2.
8.a)x4—8x2+a=0,x2=y,y2—8y+a=0,
f=y'-8y+a
{f(0)>0
D=64-4a<0 nmm 8 — HET pEeLICHHH,
m=-2-=4<0
64 <4a,a> 16.
OrtseT: a > 16.
6)x* +ax* +25=0,
=y, +ay+25=0,fy)=y"+ay+25 D=d"-425<0,

a
(a-10)(a+10)<0,—10<a<10um {"~ 3<% a>o0.

f(0)=25>0
Otser: a> — 10.
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C-15

3—
1.a) 3_17_3[.’_.:0;
b°+7b+6

36(b-1)=0 [b(b+I}b-1)=0
{b2+7b+6¢0’{(b+1)(b+6)¢0
Orser: b=0ub=1.
b* +10b° +25b* -0
b*~625

:b=0,b=1;

6)

{b’(bz+10b+25)=0 , {b’(b+5)’ =0., _o.
(B*=25)b* +25)20" |b#z5 T
Oreer: b=0.

¥ +6xr—5x-30

POy

{x(x’-5)+6(x’—5)=o_ {(x+6)(x2—5)=0. e
x2#36 x#16 ’
Orser: x=4+5.

3.a) 2 > L

x—4 x+3 zxz—x—12
2(x+3)-5(x-4)-11-(x*-x-12)
(x—4)(x+3)
-x>=2x+27 _ [x'+2x-27=0
(x-4)x+3) " |(x-4)x+3)=0’

0;

D=4+4.27=7-#; x.'z=:212ﬂ=—l:t\ﬁ‘

O'rner:x=—1i~ﬁ.

ox +x+l_ T-x  _
x+2 x+5 x*+7x+10
X(x+5)+(x+D)(x+2)-T+x _

’

(x+2)(x+5)
26 +9-5 _ o [Qx-Dx+5)=0 1
(x+2)(x+5) |(x+2)x+5)=#0 "~ 2

OrBer: x=—l—.
2



X x2—3 2

2_
-3 .. :+%-% =0,2F-51+2=0,D=25-4.22=9,

X
543 1
t-——'z, —
§ 4 2 2
'\2_3=2,x2—2x—3=0,D=4+4'3=16,x|= 244 3 =o1,
X
2__.
231 e se= 0,
x 27
1+7
D=1+4-2-6=49,x 3—7—2)(4——15
x*+8 12x
5. -
x x“+8
2
LI N Y S PR T 0;t=6ut=-2
X t
2
t=6:>x +8=6;x2—6x+8=0;x.=2ux=4
X
PO SN S L S SO TP P
X
D=2"~4.8=-28<0=> Her KkopHeii.
OtBeT: x =2 ux =4,
6. x*+2x— 9———8—
¥+ 2 —-9x—~18=0;
(x+2)=9(x +2) = 0; (x + 2)(x* — 9) = 0;
x=-2,x=13
OtBeT:x=-2u x =13,
7. 2(x2+l]+x—l=7;
X X
'z=x-l:>2(z2+2)+z=7;2t2+z-3=0;
X
R 3
D=1+4-2.3=25=5" = =1 W=
1+
t=l:>x——l—=1;x2—X—l=0;D=1+4=5:x1,z= 2\/5
X
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t=—3:>x—l=~3;2xz+3x_2=o;
: 2 x 2 -

d=9+4'2'2=25'52:>x3=% HXg=—

Ortser: li\/E;L;-z
2 2
8. xz-lz=22-(x+l]:(x+-l—)>0
x 3 X x

(x—l)='§';3xz‘8"-3=0; D=64+4-3-3=100=10° =
3 X
x=3wu x=—-l-

3
x>1=>x=3
Orae'r:3u-.1;.

C-16
LY)y= 3xt+x-17,
" a) BBEpX; 6) 3x*+x-17=0, D= 1+4.3-17 =205, x,, =

\ I

—1£2y51
6 2

o

1) y>0npux € (—0; x)) U (x;+00), y <0 npH x € (x5 X2);



2) y=-2x"-5x+12;

a) BHU3;
2 -5+11
0) 2x+5x-12=0D=25+8 - 12=121 x, = =15 x =4
B) .
Y
X
/ @

r)y>0npux € (x;;x3), y <0 npu x € (=005 x;) U (x;+00).
2.a)x*~ 10x +21 >0,

D=100-421= 16,
_10+4 : vl - —
3

X1 =7;X2=3.

Otser: (—0; 3) U (7;+x).
6) 4x*+ 11x-3 <0,

D=121+16-3 =169, v
X, = =—‘;X2=—3.

8 4

1
Oreer: (-3; —).
BET: ( 4)
B) X" = 16 >0 (x — 4)(x + 4)> 0.

OrtBer: (—00;—4) U (4;+00). -4 4 x

r)5x—x2>0, x*—5x<0,x(x—-5)<0.
+ ! ! +

Ortsert: (0; 5). 0 5 » X
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3.2)x* <9, (x-3)(x +3)<0.

3 3 X
Orser: [-3; 3]. .
6) x> > 7, (=7 Yx +47)>0.
+ - +
3 >
-J7 J1 X

Orteer: (—oo'~w/—) v (ﬁ -+oo)

B)3x >XX—‘—>O x(x—-—)>0 ﬁ h
>

- OrBer: (—o; O]U[— ;+00).

r x<8x,8x+4x>0, '
X 1 + I - +
>
X

x+=>0, x(x+—)>0. —
2 2 '
-172 0

Oreer: (—oo;—% ) U (0;+00).

4.2) 76— 4b+1>0,

D=16-4-7<0T1k. a=7>0, 10 moboe b — peuieHue, 4.T.A.
6) 8b<b*+17,6°—8b+17>0,

D=64-4-17<0t1k a=1>0, 10 moboe b — pewenne, 4.T.4.

5.a)y=Vx —18x+72 , X¥~18x+72 20,

D= 324 —4.72 = 36’ ﬁi Ar
- +
n=828 12 x-s. >
2 6 12 X

1

Oreer: (—o0; 6] U [12;+0).

7
6)y= ———=—, :J
‘ V6x-3x? + +

6x—3x*>0, 35— 6x <0,
X —2x<0x(x-2)<0.
Oteer: (0; 2). =
6.x°—8x+c<0

a) D = 64 — 4c, uTobsi (3; 5) ObUI pelIeHUeM, HYXHO x; = 3,x, =5, T.e.
9-24+c¢=0;c=15.

Orser: 15.
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6) OTBET: HY MPH KaKHX C.
2
0 X 14x +48 <0 (x—6)(x-8) <0

(x-7)? o= .
- 14x+48=0, D=196~4.48 = 4 I _ !_ I +
Xy = 14+2 =8;x,=6.
2 6 7 8 X
Ortser: (6; 7) w (7; 8).
C-17
1. 1). a) (x-2)(x-5) > 0.
+ l - +
Orsert: (—o0; 2) U (5;+0). 2 5 X

6) (x+3)(x-7) <0.
+ ! ! + »

Orser: (-3; 7). -3 7 X
B) (x+5)(x+2)(x—8) > 0.
- + - +
Otser: (-5;-2) U (8;+). -5 ) 8 X
r) x(x+11){(x-15) < 0.
- L - Ellp
-11 -0 15 X

Orser: (—o;—11] U [0; 15].

2 +5)(x—6)(x-17) > 0.
) 2) (x+$)(x—6)(x-17) - I - [

Orser: (-5; 6) U (17;+).

6) x(x+7)(x-4)<0.

Orser: (—0;-7] U {0; 4].



B) (**~4)(x+7) < 0,
(x-2)(x+2)(x+7) £ 0.

Oteer: (—o0;-7] w [-2; 2].
r) (**+4)(x+4)(x-8) < 0,
(x+4)(x-8) < 0.

Ortser: [4; 8].
2. 1) a) (2x-3)(x+5) <0,
(x-1,5)(x+5) <0.

Orser: (-5; 1,9).

6) (6-x)(3x+12) <0, (x-6)(x+4) 2 0.

Orteer: (—0;—4] u [6;+20).

B)}-(x—2)(9—x)(x+10) >0,
(x-2)(x-9)(x+10) > 0.

Orser: (-10; 2) L (9;+).
2) a) (5x+7)(8—x)> 0,
(x+—;- )(x~8) <0.

T,
Oreer: ( g 8).

6) (9-x7)(6x+30) <0,
(x-3)(x+3)(x+5) > 0.

Oteer: (—5;-3) U (3;+0).

B) (9x*—4)(16—x%)(2x*+3) > 0,

(x’—% )(xz—i6) <0,

(x—-i— )(x+§ Yx—4)(x+4) <0.

Orset: (—4;—%) U (—:—; 4).

4*

-4 6 X

-7/5 8 X
- + - I
-0 o—-O >
-5 -3 3 X
- O
-4 -2/3 2/3- X
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X_4<0.
x+8

3.1). a)

Orger: (-8; 4).

x+10

6) >0.

x-3

OrBeT: (—0;—10] U [3;+0).
B) ox <
5x-12

<o
x-2,4
Orser: [0; 2,4].

2)a) 3x-12 <0,
X+

’

x-4
x+7
Ortser: (-7; 4).

x? -25 )
x+10
(x-5)(x+5)
x+10
Ortsert: (—10;-5] o [5;+00).

5) (x+ 22)(x2 —64) ,
x“+15
(x+2)(x-8)(x+8) < 0.
Otser: (—o0;—8]1 U [-2; 8].
4

a)y= ,[(x+34)(20—x ,

<0.

0)

20,

20.

-8 4 X

+ I - ! + |
-10 3 X

0 2,4 X
+ ! : ! +
-7 4 X

- -5 X
- l : E;}
-8 -2 8 X

(x+34)(20-x) 2 0, (x+34)(x-20)<0. I | +
Ortsert: [-34; 20].

6)y = Jx=N)(x+17)(x-19)

(x=T)(x+17)(x-19) 2 0.

Otser: [-17; 7] W [19;+o].
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5. '

a) (x+13)(x-7)’(x-15) > 0. ——J+ - - =

Orser: (<0;-13) U (15:+<0). 137
x2 +15x+56

x% —12x+20
D=225-4-56=1,
_ —=15+1

i

*#-12x+20 = 0,
D=144-4 .20 = 64,
_ 1248
=

x > =10,x,=2, + _ + ! - !+
@+7)x+8) o B ~

(x-2)(x-10) -8 -7 -2 10 x
-Oreer: (-8;-7) U (2; 10).
B) x'-10x*+21x > 0,
x(x*-10x+21) 2 0, x*~10x+21 =0,
D=100-4-21 = 16, .
_10+4
X =
2
x(x-T)(x-3) = 0. )
Ortser: [0; 3] L [7;+00].
x*-17x2 +16
5x+20
*-17x*+16 = 0, - - + M
D=289-4.16 =225,
2_ 17415

15 X

<0, x*+15x+56 =0,

= _7’ X2 = —83

=7;x,=3,

B s
+
T
'

<0,

Xy = 16,X22= ], -4.' -1 1 4

(x2-16)(x% ~1) <0
x+4 ’
(x—4)x+4)x-D(x+1)
x+4
Otser: (—o0;—4) U (—4;-1] U [1; 4].

<0.
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C-18

3x-2>5x-8 2x<6

1.a) {5x<0 &9x<0 o x<0
13-x>5x+3 4x <10
Oteer: (—;0].
-x’+6x-820
-2)(x-4)<0
6) 13-x (x=2)(x~4) ©2<x<3
>0 x<3
Ortser: [2; 3).
10+2x20 35
2.a) 1 &S -55x<-3=2x=-5ux=-+4
l+5x<0 x<-3
Oreer; -5; - 4.
-2 .
e x—250 (x=2)x+1)>0
6) < _, = 3 ©2<x<5=>
2x"—13x+15<0 (x-=5) x—E <0
x=3,x=4,x=95
D=132—-4‘2-15=49=72:>xx=13+7= ux2=BT_7=%

| frrm |
. -1t 3 2 5 X

)
OrtseT: 3,4, 5.
4x* -11x-3<0 —1Sx53 1
3. o4 4 & ——<x<0
x<0 4
x<0
D=112+4-4~3=169=132:>x,=u£—l u x2=“—+E=3
8 4 8
1
OTBCTZ[——;O).
3
Tx-x220 x(x-7)<0 0<x<7 [0<x<2
4. a) = =
4-x*20 xr#4 x#42 2<x<7

Orser: [0;2)U(2;7].
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Orteer: [-5;-2]U[2;5].
{(xl—x~6)zso {xz—x—6=0
5. =

(P +2x+1)22100  |[x?+2x+1210

x=3
o4lx=-2 ©ox=3
(x+1)* 210
X -x-6=0=>x=3 ux=-2
x=3=(3+1)*=4"=16210
x=-2=(=2+1)2=1<10
Otser: x = 3.
3x-2>2x+1 x>3
. =
2-7x<5p-8x -~ |x<5p-2
CuHcTemMa He MMEET PellieHns, eclii 5p-2<3 & p<l1.
Orser: p<l. '

C-19
1. a) na; 6) Her; B) na;
- 6)(15;0)(5;2), 35 4);
3.3) 6)
8y
n
+ 1=
ol |1
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| G-12+@+3y2=4

4. a) runepbona y = ——6‘—;
: x

6) aBe nepeceKarolMecs NpAMble x = <4 Hy =4;
B) Touka (3; 0);
r) OKPY>XHOCTb C LIEHTpOM (—1; 2) u paauycom \/E .
5.(x+27+(y—-1)=R
Ax=2uy=0= =1
Oteer: (x +2)* + (y— 1 =1.
G)x=1luy=5= R =3"+4>=25
Oreer: (x + 2)* + (y— 1)* =25.
6. a) xy=3;y=i:>x=i1 HIH

: x
x=33=y=13 um y==*1;
Otser: (£1;+£3) u (£3;11).

6)x* -y’ =5;
x-—y=1%1 x=13
x+y=145 y=%2
[
x—-y=15 x=13
x+y==1 y=¥2

OtBer: (£3;£2) u (£3;F2).

(x=y)(x+y)=5<
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C-20

xy=6
1. 2 .-
y=0,5x"-8

Tpu pewenus: (-3,6;-1,8), (-0,8;-7,8), (4,2; 1,3).
2. y==x*+1.

_ .2 ‘ ‘
a) {y ==x"+1 e Touku nepeceuenus: A(-1; 0), B(0; 1).
y=x+1

Orser: (-1; 0), (0; 1).

6) {i = ax x” nABe Touku nepeceuenns: C(—1,4;-0,8), D(0,8; 0 5).
Orser: (-1,4:-0,8), (0,8; 0,5).

B) {«" = 3" *+1 . yer Touek nepeceuenus.

OTBeT: HET pellCHHS.
3.a)

4
y=-
x

y=x+1
Orser: (1,6; 2,6), (-2,6;-1,6).
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6) {y=°’5x2.
y=x+1

Ortser: (-0,8; 0,2), (2,5; 3,5).

Otser: (2,9;-2,9), (-2,9; 2.9).

) x2+y2=36
y=x2—6 '

i
\

Orser: (0;-6), (3.4; 5), (-3.4; 5).
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— 2
4. ) {y“ 348
y=x"+4

v

OrBer: ABa pelCHHA.

-

O

OrtBer: ABa peILiCHHA.

=x*-2

5. a) {y i , IIBE€ TOUKH fepeceUeHus: A(=2; 2), B(2; 2).

v

Orset: (-2; 2), (2; 2).
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6)

=22 +(y-32 =16
y=x ’
JiBe TOYKH nepeceyeHus: A(-0,5;-0,5), B(5,2; 5,2).
Oreer: (-0,5;-0,5), (5,2; §5,2).

6. x2+y2=9
x-y=m; y=x—m

/

4
/

H3o6pasum rpadpuky GyHKuuiL.
PaccmoTpum AAOC:
LC=90°, LA =LO=45°.

OC =3 (panuyc) AC=3 04= 32 +3* =342
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SIcHo, w0 npn m = +3 /2 Hojy4aeM OJIHY TOUKY MepecevueHus;
npum € (-3 \E; 3 «/3 )-nBe TouKH; npu | m | >3 a/E peLLeHHii HeT.
Orser: 2) m = +3/2 ;6) (342 ;32 ) B) (<0;-342 ) U (342 ;).

C-21
xy+42=0 7-(-6)+42=0
{xz 610" 49(_{ 2)' (-6)_61=0  BCPHO, SHUHT, FBIICTCA.

, o
2. {" ‘5}’;24"0 , x2=5(x=2)~24=0; x> ~5x+10-24 =0;,
y=x-

x¥*—5x-14=0, D=25+4.14 = 81,
5+9

X = = =T, 3=7-2=5, (7;5),x,=-2,y, =-2-2 =4, (-2;-4).

2 =
Mposepka: (7; 5) {;" _"75 ’ ; -24=0 _ BEpHO,

4=-2-2
Ortser: (7; 5), (-2;-4).

3. l)a) {X —2y 54 .

(-2;-4) {(—2) =5:(-4)-24=0 — BEPHO.

3 i
** -2(x-3)=54.
x*-2x-48=0

D=4+4-48=196,x = 2;"4 =8, x,=—6, =8-3=5,y,= —6-3 = 9.
Ortser: (8; 5), (-6;-9).

= +3 -
0 {5725 o=y =TT =0,

_ﬁ%ié:_liz,/;,
xa=—-1+2J2+3=2+242.

Orser: (2242 -1 £242).

) ,
B) {Xy“‘ =4 x(x+2)+x% =4;2x% +2x- 4= 0;x+x-2 =0,
y=x+2

D=4+4. 7=329yl,2=

D=9,X]: :171_2=],x2=~2,y|= I+2=3,y2=—2+2=0.

Oreer: (1; 3), (=2; 0).
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2) a) 4y+x=0 x=-4y ,
+y?=17 | 167+t =17
l7y '—17 y12 +1 .X|2 *4.
Ortser: (£4; + 1)
x+2y=1 x=1-2y
6) 2 _ 2 ’
2x+y° =-1 2-4y+y“=-1

y2—4y+3=0,D=4,y,—4%-3,y2—-1

x=1-23=-5x=1-2-1=-1.
Ortser: (-5; 3), (-1; 1).

8) xy+yt =24 [p(T+2y)+y° =24
x-2y=17 x=T74+2y
—T 44
3y’ +7y-24=0,D=49+4 -3 .24 =337, y,, = 7—‘6331
., =T%+337 _ l4t\/337
x12_7+ = .
’ 3 : 3
14+4/337  —7+4337
Orser: ; .
3 6
x=2)y+1)=36 |(4+2y)}y+1)=36 , 2 -
3)a) {x—2y=6 x=6+2y » 2y +6y-32=0,
y2+3y—16=0,

D=9+4-16=73,y,,= M,x,fm +73 =373
OrtBer: (3+\[_ 3+J—_]

6) x2exy-py? =4 [x?+x(10-3x)- (10-3x) =4
3x+y=10 y=10-3x
22+ 10x — 3x*— 100 + 60x — 9x* = 4, 11x*— 70x+104 =0,
D=4900—-4-11-104 = 324,

70+18 26

. = =4, 5=20
! 22 T

»n=10-34=-2,y,=10- 3 — = %

Orser: (4; 2),(26 32]

11
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_H4-3y

Sx+3y=14
4. {2x-5y=18

x2+y2+2xy—x=
28 — 6y —- 25y =90, 3]y——62

y=-2,x= 442+( 27 +2-4-(-2)-4=0- - BEPHO.
Orser: (4; - 2).

B8 5,18

2 64
2 2—]8 X +'-2—=l8 . )
5.a) {¥ jg = X X —18x* +64 =0,
xy = y=2
X

D=324-4-64=68,x, '8+2‘/— 91\/'7 Xa=ty9+417 ,
x3,4=i\)9—~/ﬁ,y|,z=i W Yia=t s
\79+Jl—7— :/9-w/ﬁ

2x% -y =41
2x“+y° =59

=100, x =25,x,, =45, =50 - 41 =9, y,, =13,
Ortser: (£5; 3), (£5; - 3).

_.xz—3x—-4
B){x§—3x—2y=4‘ y= 22 ’
x“+x-3y=18 x2+x-;3x —;x—-12=18
27+ 2x -3 +9x +12=36,x" - 11x +24 =0,
D=121-4.24=25 =13 ¢ o -3
= 64—24—4 18,5, 9-9-4_ ,

Oreer: (8; 18), (3;-2)

6. X +(x*-10-1Y2=13, %+ (- 11 =13, x* +x* - 22x* + 121 = 13,

21 +108=0,D=9,x7 = 2+3

Y12=12-10=2,y,,=9-10= - 1.
" Omser: (+24/3 5 2); (£3; - 1).

12(2x-2) - 12x —x(2x - 2) =0,

.—.-12,x22=9,x,,2=121/§,x3,4=:t3,
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6(2x -2)—6x—x(x-1)=0,

12x - 12-6x 2 x*+x=0,x* - Tx + 12 =0,
7

D=1,x1= —;l-=4,x2=3,y|=6,y2=4.

Otser: (4; 6), (3; 4).

6)iy x 3 y 6+y 3_ >
x-y=6 x=6+y
3(6 + y)* + 3y~ 10p(6 + y) =0, 3(36 + 12y + %) + 3y* = 60y — 10y* =0,
108 + 36y + 3" + 3" — 60y — 105" =0, 4> + 24y — 108 = 0, )* + 6y — 27 =0,

D=36+427=144,y,= 2112

=3,y2= —‘9,X| =9,XZ= -3.
Ortser: (9;3), (—3;-9).

C-22
1. TTycTe x—nepBoe yKcno, y—BTOPOE YKCIIO, TOrAa
x+y=25 | y=25-x
xy=144  [x(25-x)=144"

P-25x+144=0, D =49, x, = 2247

= l6,x2=9,y| =9,y2= 16.

OrtserT: 16, 9.

2. ITycTs x cM—OaMH KaTeT, Toraa (x + 4) cM — Apyroit Karer. .
Hicione3ys Teopemy IMudaropa, nomyuaem: x*+ (x + 4)* = 400,
25"+ 8x + 16 — 400 = 0, x°+ 4x — 192 = 0,

—4+28

D=28%x,= =12,x,<0.

12 cM — niepBsliii karer, 12+4 = 16 (cM) — BTOpO# KaTeT.

3. [lycTb x M, ¥ M—UIHPHHA U JIHHA COOTBETCTBEHHO.

Torma xy M*— miowans uiak 3250 M2, 2(x+y) M — nepumerp wiu 230 M.
[Tonyuaem cucremy:

xy =3250 y(115-y) = 3250
Ax+y)=230 [x=115-y ’
Y- 115y +3250=0, D =225,y = HST”S =65, y, = 50,

x=115-65=50,x,=115-50=65.

Ortser: 50 M, 65 M. _

4. TTycTb x cM, y CM — LIMPHHA U JJIMHA COOTBETCTBEHHO. Toraa 2(x+y) cM —
nepuMeTp i 24 cM. (x*+)7°) cM>— cymma rutowuaneit ksanparor Wik 148 om®
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[Tonyyaem cucremy:
2x+y)=24 |x=12-y
2, .2 _ 2.2 ’
x“+y =148 J(12-y) +y° =148
144 - 24y +2)* = 148,2)"— 24y - 4=0,y"~ 12y -2 =0,
D=144+4.2=152,

2= l2+ 12 6+‘/——y 6+38 ,x= 6-38.
Orser: 6—\/33 CM, 6+J3_§ CM.

5. [lycts x — nepBoe 4KCno, y — BTOPOE YHCIIO, TOFAA Xy — HX MPOM3IBEICHHE,
. (x+y) — ux cyMMa 3y — yTPOEHHOE BTOPOE YHCIO. - :

. J=xty+13 | By +9)=3y+9+y+13
TNonyuaem cucremy: {xn3y=9 x=3y+9
3y*+ 9y =4y +22,3)°+5y-22=0,

-5+17 =2

D=25-4.3-.22=289,y,=

yz——l3—] X|—32+9 15,x2=—11+9=—2.

Ortset: 15 12 wiu -2 u—%.

6. Mycts x kmM/4 — ckopocts I aBTOMOOWIA, y KM/4 — ckopocTs Il
aptomobwma, 3x, 3y kM — mnpounu 3a 3 4 cooreercTBeHHo [ u I
360 360
aBTOMOGMWJIb. —— 4, —— Y — MOTPATWIH Ha BECh nyTs I u 11 aBTomMO6MITE
X y
COOTBETCTBEHHO.
3x-3y=30 x—y=10x=10+y
Tonyuaem chcremy: ¢ 360 l 360 | 360 _l__§_69=0 ,
x 2 -y 10+y 2 y
720y +y*+ 10y — 7200 — 720y = 0, y* -+ 10y — 7200 = 0,
=100 +4 - 7200 = 170%, y, = —'-0%'-7—0 =80, y, <0, x, = 10+80 = 90.

90 u 80 xm/vy — ckopoctu I u Il ABTOMOGIIS COOTBETCTBEHHO.
7. Tlycrs 1-8eq paboTa, x 4 — BhINONHAET BCIO paboTy | Tpax'ropuc'r Torza

(x+4) 4 —- BBLINONIHAET BCIO pa6o-ry IT Tpakropucr. l H 4acTb paboTsl
x

X+
—- fipou3BoauTeNbHOCTL | 1 I1.
‘H3sectHo, uTo 33 2 4 40 MuH oba TpaktopucTa , paboTas COBMECTHO,

caenaoT Bcio pabory, T.e 3 l+ ! =1 i+-—8-‘——l=0
T3l x+d > 3x 3(x+4) ’
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8x +32 +8x-3x" - 12x=0,3x - 4x-32 =0,

D=16+12-32=400, x —3—62 =4,x, <0.

4 4 u8u— norpebyerca 1 u II TPaKTOPUCTY, YTOOBI BBIMONHHTL BCHO
pabory.

C-23
1. a) Her;
2.2) (0, 0), (15 1); 6)(0,5),(1,4)
3.a) 6)

4. 2) MHOXECTBO TOUEK TIOCKOCTH, JieXaluX Hajl rpad koM napabossl
— 2
y=-x"+2x+8;
6) MHOXECTBO TOUYEK [UIOCKOCTH, JIeKAllWX BHYTPU OKPYXHOCTH
(+3)? (y 4) <36, Bryoyas ee camy.
5.2)y<-x"+4x+1; 6) (x + 6)° +)*> 16.
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1. a) Her; 6) na; B) HeT;
2. a) 6)

3. a) TpeyronbHHK ¢ BepiinHamu (—2; 0), (0; 1), (0; -2);
S=%a-h;a=3,h=2:>$=3 .

6) npamMoyronbHHK ¢ BepiunHamu (=2; 3), (-2; 4), (1; 4), (1; 3);
S=ab,a=3,b=15=3"

3x+y<3
Ty 6 {(x+1)2+y124

4.2) Jy—x<3
720 (x+1)2+)*<16
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C-25
1.a) 14,13,12,11,10;6) 1, 8,27, 64, 125; B) 7, 12, 17, 22, 27.
2.x,=6n-1,
a)x=6-1-1=5;6)x,=6-4-1=23;
B)X30=6:20~1=119;1r) X100 =6 - 100 - 1 = 599;
m)x,=6k—1;e)xp2=6(k+2)-1=6k-11.
3.a)a,=n-2,a;=3-2=1a,6-2=4,a,0=20-2=18;

- - 18-
6) an=%—lv03=‘92_1=4,06= -——'8,5’020:60 l=29’5,
B) a"=n2’ 03=32=9, a6=62=36, azo=202=400;

r) a,=n(n+1),

=3(3+1)=12,a,= 6(6 + 1) = 42, a0 = 20(20 + 1) = 420;
n) a,=-n*+6,a ——9+6 =-3, a6——36+6—-—30 az =—400+6 = -394,
©a,=(-1), a=(-1Y=-1,a,= (1)’ =L an = (-1 = 1.
4.25=46-3n,3n=21,n=1.
Oreer: 7.
5.2)C,=8,Cp1=C,=1,C,=C,=1=7,C;=C,-1=6,C4=C5—-1=5,
Cs=C,—1=4;
6) C, = 32, c,,,|=0,5C,,,C2 05cl 16, C3=0,5C, =8,
Ci=0,5C;=4, Cs=0,5C,=
6.0,2;0,22; 0,222; 0,2222; 0,22222.
7.b,=n*—4n+9;
2)9=rn"—4n+9, ¥ —=4n=0, n, =2, n,= 4, 3HauuT, 9 = by;
6)59=n"—4n+9, n*—4n—-50=0;

=16+4-50=216,n,,= 4% v216 ————— ¢ N, 35au4wT, 59 He uneH {b,};
B) 409 =n’ —4n+9, n* —4n——400—0,D= 16 +4 - 400 = 1616,
+ ,’
ny,= -4;-21—61-6- g N, 3nauur, 409 — He uneH {b,}.

8. a)x, =6, x,.,, =x,+6, x, T 6n;
6)xl = la Xp+1 = 3xn s Xn = 3”— .

C-26

1.a,=28,a,=-04,d=a,-a,=0,4-2,8=-3,2,
a;=a,+d=-0,4-32=-36,
a4=ag+d:—*3,6—3,2:—6,8,05=(14+d=~6,8—3,2=——10,
a,=as+d=-10-32=-13,2,

2. a = —1,2,d=3,

a)a,=a+3d=-12+9=78,0) as = a,+7d =-1,2+21 = 19,8,
B) a;, = a;+20d = -1,2+60 = 58,8,

r) app = ayH(k—1) d =-1,2+34k-3 =—42+3k
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33)01—5 ag = 19 asg = al+7dd"__=—_—"= ,

7 7
6) a1 =2,an =5, ay = a+10d, d= A=A 322 - o7
10 10
—a 19403 L1 11
B)a;=—03,a,=19, +6d,d= T Lo o o —
) ay a; = ar=a 6 5 3 3

4.a,=80,d=17,a3=a+7d=80+7 - 17 =199,

apnp= a1+lld 80+11-17=267.

5. b| = 12,d=3,

a) b,=—6 = b+d(n-1)=12+3(n-1) =3n+9,3n=-15,n=-5¢ N,
3Ha4MT,—6—He wieH {b,}; .

6) 0 =3n+9, n=-3 ¢ N, suauur, 0—He unex {b,};

B) 9 =3n+9,n=0 ¢ N, 3HauuT, 9 — He wieH {b,}.

" 6.a,=6,5,d=8-6,5=1,5,

a) 13 = a;+d(n-1) = 6,5+1,5(n-1) = 1,5n+5,

8=15nmn= 1—85- € N, 3HaunT, 13 He BCTpETHTCH;
6) 22,5 = 1,5n+5,

1,5n=175,n= 117—5-5—65 N, 3nauur, 22, 5 HE BCTPETHTCH;

B) 36 = 1,5n+5,

1,5n=31,n= —f—; ¢ N, 3Ha4YuT, 36 He BCTPETHUTCA.

>

7. 64, a,, as, Ay, as, g, 46, a, = 64, a; = 46 a; = a|+6d d= —"'6_01' = —3,

noaromy a=atd=61,a,=a+d =58, a,= a;+d =55,

04+d 52 ag = 05+d 49.
8x4—x1+3dx6 x;+ 5d,
Xt xpu=x,+3d+x+(n—-4-1)d=2x,+3d+nd-5d=
=20t+nd—-2d xt X, 6=x,+5d+x;+dn—6-1)=
“Zx|+5d+nd 7d—2x|+nd 2d= x4+x,,_4
9.a,=47; Hycrbaz %, a; (x+1) rnexeNTomaaz—a. az— a,.
[onyuaem: x*— 47 = (x+1)—x ¥-47=2x+1,x*-2x-48=0,
D=4+4-48=4.49,

x, = 2*22'7 =8, x, < 0. 3naunT, a, = 82 = 64, a, = 81.
Otser: 64 u 81.

10. [o croiicTBy apndMeTHYECKOH MPOrPECCHU
| S S B
a+c b+c a+b a+c’
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2, 2
a +c
HysxHo nokasars, uyro b2 = ———
JlokaxkeM 3T0:

Lo bt 21
a+c b+c a+b a+c  a+c b+c a+b
2a+b)b+c)-(a+b)a+c)—(a+c)b+c)=0,

2ab+2b2+2ac+2bc—az~ab—ac-bc—ab—bc—ac—cz=0,

_at+c?

2

’

b? , LT.A.
C-27
l.a, =4,az= —6,d=az—a| = - 10,

a) Sg= 2"‘+“2'(8_’)-8=8‘12°'7~8 = —62-4= —248;

20 +d(18-1)

6) Sis = > -18 =(8-10-17)- 9 = —1458;
B) S35 = 2“'”12(35"1)~35= 8-10-34 45 - —5810;

) S

= 2“‘*‘;("")-/:: 8‘");""1)-1( = k(4 — Sk +5) = KO — SK).

_ 2q,+d(10-1) 10+3-9

2.a)S .10 = -10 = 185;
a) S 2 >

5)310.—_21_12(”1:2.10 =(~16+4-9).5=100;

B) S\ = 2"’—*‘12('0—"'340 =(37-2,5-9)-5=72,5;

r) S =(2a,+9d)-5=(4-2v2 +942)5=20+352.
3'X)1=4n+5ax1=4+5=9,X6:4'6+5=29,
XZO=80+5=85,X/‘=4,(+5,

Se = Lz"é-e =38.3=114, S50 = -"-'iz’-‘z—"--zo = 940,

- 9+4k+5'

Sk 5

k = k(7 +2K).

d.a)a = 1,d=1, a5 =50, S = 2

6) a) =4,d=4, Qs = 100,

Sy = 25@ .25 =1300;

-50 =51-25 = 1275;
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1+99

B)a;=1,d=2,a5=99,85 =

. 50 = 2500.
5.a)a =6,ay, =46,d= -4 _%0 _,
. 1010
S,2=-2;6-i'2—4—'1—l'12=28-12=336;
6) as = 12 Aig = 100
12=a +5d ~12-5d
@ “ L 12-5d=100-15d
100 = a] +]5d al = 100—15d
10d=88,d=88,a,=12-5.88= —32, 5, = ;‘:4_:28_811 12=196,3.
6.a=12,d=3, Syuo = 24*—32'739- 1800 = 4878900 (m).-
6o=_2£l;’_2£d..3 20=a+d
7.8, =60, S, = 56, ,
56=E’1_;£_6_d_.7, 8=a +3d

20-d=8-3d 2d= - 12,

d=-6,a,=8+3:6=26.

8. U3 ycnoBus 3amauM ACHO, YTO 32 MeEpBblif 4ac paccTOSHHE MEXIY
aBToMOOMnaMH cokpaturcs Ha 60 + 45 = 105 (km), a 3a Kaxabid
nocneayoumit Ha 5 kM Gonbuie, 3Haumt, @, = 105,d=5,S,=450,n-72;

450=210%3-(8=D 500 = (205 + 5n) - n, 5n + 2057~ 900 = 0,

' —41+49

H+41n-180=0,D=49" n,= =4,n,<0.

Hrak, uepes 4 4 aBroMOGHIM BCTpeTATCA.

9.2)2+6+10+...+x=450,d=4,a, =2, S,=450,450 = 2*4r=D

450 = (2 +2(n—1))- n, 2n* = 450, n* = 225, n= 15
as=a,+14d=2 +4.14 =58;
6)30+27+24+ .. +x=162,d= -3,a, =30,
S”=162,162=ﬂ—.12u.n’
324 =(63 - 3n)n,3n* —63n+324=0,n*-21n+108 =0,
D=441-4-108=9,

21+3 _
m= —12,n2 909 a|+8d 30-24= 6

|2=a|+]1d:30—33= -3.
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lO.a)S,,=n2+n= 2a|+d(n—l).n,n+ 1= 2q+d(n-1) - l+_c_1£__q_’_,
2 2 2 2
l=i; d=2
2 , 3HAYHT, {a,} — apudMeTHYECKas MPOrpecCcHs.
1—-[11——; aq =2
6)S,,=n(n+4)=Mt—ll-n,rn+4=a,+ ﬁif.__‘{.,
2 2 2
i:]; d=2
2 .
4=a| ——2', q =5
3uauuT, {a,} — apudMeTHUECKAS IPOIPECCHUS.
d
—=4, d=8
B)S”=4n2'= 2al+d(n_l)-n,4n=a;+—d-’1—‘i, 2 d
2 2 01—3'=0, a|—4

3Hauut, {a,} — apudmMeTHuecKkas nporpeccus.

C-28

1.b,=16,6,=08,q= % =0,5,

b3:b2‘q=0549b4=b3'q=092’b5=b4'q:09]a
b= bs - ¢ =0,05.
1

2-a.=3,2,q=5;

aya,=a\g=1,6;6)a,= a,q3 =3,2 % =0,4;

_ 6_ 1 _ . - k_ 3,2
B) a; =a,q —3’2'-67—0’05’0(1“] aq -2—k

3.a)b;=2,9=3,bs=bg’ =23’ =486,
1 12t

= = = 8 = —_1 .
6)b|"16,q— —E, bq—blq —16'? "?—16,

1 3 1
=128,g=— b,=big =128 - — =2;
B)bl »q 4b4 lq 64
1) b =4,9= 3 b;=bg’=4(3)°= 108.
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4.a)a5=i,q=— Q= —=—=—;

. 64 277 g e 4
, 243
6) a. =243 —3 a =a_6=.._=_1_
)= 28,4 Y

Sa)bs“ll b7 99 b7 bsq q= iJE— i3;
5

6) by =100, 5, =9, by = beq’, g = & !gx;_ﬂn
6

6.—,b2,b3,’b4,16;b5 b -q*q= +J§ =44,

blq +"‘ bg—bzq‘l b4 bg'q=+4

7.a)aq -1, az—l a; — 1 — He reoMeTpHYECKasi MPOrpecCcHs.
! H
JIna noka3sare/ibCTBa MOXKHO B3ATh, HaMpUMep, a, = 2",

3
Tornaal=2,az=4,ag=8,uoa.—-l=l,a2—1=3,ag—1=7,—l-;tél-,

3HAYMT, 3TO YKE HE reOMETpHUECKas MPOrPECCHS.
6) 4a,, 4a,, 4a; — O4EBUIHO, FEOMETPHUECKAA TIPOTPECCH C TEM XKe CambIM
3HaAMEHaTeNeM.

B) —-l-, -l—, 1_ reoMeTpUyecKas MporpeccHs.
q @ &
= 4 2 _ 3
8 {55“%—72 bg'-bg’ =72 g -q_,.
by b, = 3 * 73 ’
by=by =36 | pa® —bhg=36 " ¢°-1
g(¢’-1)
Tl— =2,g=*1 nmq =2, q=1-— HE NOAXOAUT K YCIOBHIO 3aJ1a4H,
q - .
T.K. TorAa 661 by =by = b3 = by = bs ,
bs—by;=0%72,9g= — 1 —TaK)I(e He MOJXOAMT MO CXOXKHM NPHIHHAM.
Ecnug=2,10 by = 336 36 _ )
g-q9 6

Oteer: b1 =6;q9 = 2.

9 {b.‘+b4=l3 b+hg’=13 1+¢° 13 (+g)i-g+g¢) _13

by+by=4 b|q+blq2=4’ q+q2 4’ q(l+q) 4’
@1=-1,4¢"-4g+4=13q,4g° - 179 +4=0,D=289 -4 . 4. 4 =225,
q:= 17;-15 =4,q:= %,q= — 1 — He noaxommt, T.K. Toraa 661 b, = — b;,
b2+bg=0$4.
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13 13 1 4 16 64
Ecnu 4T0 =————-=__—__’ =—, =_,b =
- & l+g® 65 5 =g =g b=
1 13 64 16 4 1
Ecnuxeqg= —,10 b = =—, by=—,by=—, by =—.
q 4 bl 1+L 5 b2 5 3 5 4 5
64

10. a, b, c, d — reoMerpuueckas nporpeccus, T.€. b= ac, c* =bd.

Hano nokasats, 4To

(@a-df=(@—-c)l+(b-c)+(b-di 1e., 4r0

@ -2ad+d =a"-2ac+c + b -2bc+c*+ b -2bd+ d, 267 + 2 =
=2ac + 2bc + 2bd - 2ad.

T.k. a, b, ¢, d — reoMeTpHueckas nporpeccus, To

be = ad; 2b* + 2¢% = 2(ac + bd),

2bc —2ad =0, .. 2b* + 2¢* = 2(ac + bd) + 2bc - 2ad.

BH}IHO, 4yTO 063 HAaHHBIX paBeHcha JKBUBAJICHTHbI, 3HAYHT, 'rpe6yeM0e
paBeHCTBO — TOXKAECTBO. Y. T.A0.

C-29

1
27(—-1)
6— . .
l.a)bl=27,q=%,S6=b'(q D__\729 ) _27.728-3 364,

q-1 1, 729-2 9’
3
6
6) b =-9,9=2,8= 2 =D __s67.
1
16-| — -1
1 (64 ) 16.63-2 21
b=16, =—"—,S= = = e
B) b1 =169 =7 5% 1 643 2
2

DN gn 5 3%(8_—1“) =212 (42 +1).

1

LI

S o _ h@’- 5(32 ]_8'31'2;}_l=155.

2.3) b, 8,6] »Ss g T Y 2 o
2

1,5(-32-1

6)b,=1,5,g=-2,8= ) = 16,5;

3(3° -1)
3

B)b1=3,q=3,S5= =363;
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b =v2,9=2,5= [%Q V2212 +1)=
= V2 (8-V2 +42-1)= V2 (74342).

' 1 81'(7179_1) 364
3.a)aq,=8l,9g=—,8= ———L="0n;

3 I, 37
3
{3)
1 32 18-33-2
6 = 18, =__,S = = = 12,375;
) ay q 258 _1_1 323
2
B)al=4’q=_3,s4=£_(8L;_ll=_.so;
Da=3,q=3,5= LU B _ g 5,
Y3-1 2
1 1 1
4.a)by= —,by=—,q9=—,
T 4’
)
b.——~—4Ss 1024 =4-1023-4=ﬂ;
r, 1024-3 64
4 . ’
b, 4 4(243-1) 484
6) b 4, b, =36, A =3 b= =, S =,
) by = 4 = q= J; 1 3 s 3.3 3
16
(&)
2 81 by -65-3
5.9)g== ,S5,=65,65= = , by =27;
NI=73 5% 27 TR
3

6) g =2, 55 =765, 765 = “(—2256112 = 255b,, b =3

n+l
6.2) b, =4", %’;i"—=%n—= , %‘-2-= 4,1e. bl';:' = 2"*2 Juis mo6oro n,
n n+1 n+1
3Hauut, {b,} — reomerpuyeckas Nporpeccus;
b=d;q=4,5= 42560 _1020 .0
3 3
= n bm-l - bn+2 — :
6) b,=2-5", 5 S, 3HauuT, {b,}-reoMeTpHUECKas Mporpeccus;
n n+l )
by=10;9=5,5,= M = 1560;
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X
B) x, =2"-1, ~ith 2 2142 paqyr, {x,} — He reOMeTpUUECKas MPOrpeccHs.

Xn *n+1
7.{b5—b3=_144 ba!~bg’=144 g =g _3 a@’V _y 3
b =48 1paP-bhg=48 ~gP-1 T g-1
923 = £1, ¢ = *1 e noaxopr, TKbs—b3¢14433Tomcnyqaeb1“—'2:83—2
Sg=2029-D _ 49g.
=14 =
8. {1>|2+b22+b32 b= by » b,+b3+,) 14
b +by +by =84 bl blb3+b3—84

C-30

1. Bece cnoco6el MOXKHO pasnesuTs Ha 5 rpynn. B i-oit rpynne (i €{0,...,4})

B MEPBOIt KOp3UHE i MAYEii, a BO BTOPOit 4 —i.
2.6!=720

36!
3.a) —=34-35-36 =42840;
33!

1
ol8__1 1
200 19-20 380°

!
B) 52! 49.50-51-52 = 54145 ;
48'5I 2:3-4-5

4. a) 400 = 850 = penurcs;

6) 98 =249 = nenurcs,

B) 510=10-51;51>50 u 51 — npocroe = nenaurcs.

5. 204, 206, 208, 240, 246, 248, 260, 264, 268, 280, 284, 286,

402, 406, 408, 420, 426, 428, 460, 462, 468, 480, 482, 486,

602, 604, 608, 620, 624, 628, 640, 642, 648, 680, 682, 684,

802, 804, 806, 820, 824, 826, 840, 842, 846, 860, 862, 864.

6.a) 10-8=8%720>8"10;

6) (n+2)n=ntn-(n+1)-(n+2)>n(n+2),npu nx1
n=0=>(0+2)+0=0<2=0"(0+2)!

7. Kaxapifi u3 7 yuyacTHHKOB KOH(epeHLMH nan 6 y4acTHHKaM CBOM Hdmep,
no3romy Bcero 6uu10 7 -6 =42 o6mena TenedoHHbBIMH HOMEPaMH.

8. Ecnu 3aduxcuposars no3uuuu OyKe B, €, p, TO OCTaHYTCA CBOGOAHBIMH 4
MO3WLMHK, HA KOTOPble MOXHO paccTaBuTh 4 Oyksbl 4! = 24 cnocobamu.
CyuiecTByloT 5 nosuuumi, rae Oyksbl B, €, p HAYT MOAPAA, CJIEAOBATENBHO,
BCero cnocoGos 5-24=120.
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C-31
15! 10-11-12-13-14-15

1.a) = =5.7-11-13=5005 ;
916! 2:3-4.5-6
6 423 11
8! 5.6.7-8 5.7.8 280°
87! 56_5
4191 8.9 12°

s 32! - 30-31.32
293t 2.3
. [o]] 6-7-8-
3.C =—=¢2-3-4=2-7-9=126;
4151

4. Yepes nepByio TOUKY MOXHO MpoBeCTH 8 MPAMBIX, Yepe3 BTOpYiI0 — 7
ApAMBIX (T.K. OJHA yxe Obijla yuTeHa B IIEPBOM CIyuae, Yepes TPeThio — 6
npaMeIX, U T.A. Yepe3 BOCEMYIO Touky — 1 npsMyro, a uis AEBATOH TOUYKH
BCE NpAMBIE yxe GbUTH YYTEHB.

=4960 ;

[MosToMy Bcero: 0+l+2+...+8=1;—8-8=36.

5. JlaHHOE KOAM4ECTBO HOMEPOB COBMAJAET C YHCIOM crocoboB BLIGpath 4
pazmuunbie uudpel U3 MHoxecrea {0, 1, 2, 4, 5, 7, 8, 9}, we.
! .6-7-
ci= 8 5678 _
4-4t  2.3.4

110! 10!
6.2) 61Cjy = 6! lo'=-l&=5-~6-7-8-9'10=151200; 6) 10!
7.3) 41 =24; 6)3!=6;

6r4t 4

C-32

1. a) —5—=~§—; 6) ——7——=1—

547 127 7547 12
2. Bcero aBy3Hauubix uHcen 90, a W3 HHMX TeX, KOTOphie SABIAIOTCH
KBaJipaTaMy HEKOTOPBIX YHCEN 6, T.K.
X = n2
10<£x<90 ‘
10<7’ <90 > 4> <n’ <9’ < 4<n<9= 6 BOIMOKHOCTEN AN 7.

[MosToMy BEPOATHOCTL paBHa s 1
90 15

1 3 1
3.2) =;0) —=—;
) 6 ) 6 2

125



4. BepoatHoctb cobbiTHit A U B 6osblue 0, HO MeHblE 1;

BeposaTtHocTe cobsiThs C paBHa 1;

BepostHocTb cobbITHs D paBHa 0.

5. Tak kak COOBITHS HE3aBHCHMBIE (B3ATHE OJHON TETPaaH), a BEPOATHOCTD

. 7
OHOTO COOBITHA paBHa 252—5_ > = % , TO UICKOMasi BEPOATHOCTDh paBHaA (;) .

6. a) Tak kak 6pocaHue KyOUKOB HE3aBUCHMOE, TO BCEro CYILECTBYET
6-6 =36 ucxomos Gpocanus. U3 HuX Tonbko y 3 cymma pasHa 4: (1; 3), (2;

2), (3; 1). [osToMy BEPOSTHOCTL paBHa % =‘IIE .

1
6) Bcero 1 ucxon ¢ cymmoit Menee 3: (1; 1). [To3ToMy BepoSTHOCTb paBHa 36
7. Tlnowams Keajpata paBHa 6 = 36 cM’, a mwiomans Kpyra pasHa

6Y 27
7| — | =9r~ 27, N0O3TOMY BEPOATHOCTb paBHa — = — .
2 36 4
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KOHTPOJILHBIE PABOTBI

K-1. Bapuanr 1

1. f(%) =0;£0) < 0; [10) > 0; OyHKuUM BO3pacTatoas.

C2.a)x’—14x+45=0;

D=196-445=16;x,= 24 _g. 1, =5

¥ —14x+45=(x-9)x-5);

6)3)° +7y-6=0;

D=149+436=121;,= _7+“=%;y2=—3;

3+ Ty—6=3(y +3)y - -i—)=(y+ 3)3y - 2).

3( —3)( +1)
5 3024p-2_ P Gp-ape _ pil

4-9p7  (2-3p)2+3p)  (3p-2)(2+3p) 3Ip+2’

145 2
6 3ap2 .

3 +p-2=0;D=1+432=25;p, =

4. Hynu pyHkuun: x =2, x = 6;
dynxuus Bo3pacraer Ha [0; 4] u y6uiBaer Ha [-2; 01U[4; 6] ;
03®: [-3;2].
a+b=50
a>0
b>0
a-b— max

b=50-a; a-b=a(50-a)=50a-a’

a-b— max B BepuHHe MapaGosni

50
=50x—x°, Te.npH a=—-——— =25 ;
Yy p 2-1)
b=50-a=25=a-b=25*=625.
Oteetr: a=b=125. ’
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Bapuant 2

1. f(.f_:) =0;f10) <0; £0) > 0; dynkuus yosiBatowas.

2.a)x* - 10x +21 = 0;
10+4

D=100-421=16;x = =7;%=3;
X —10x+21 = (x = 3)x - 7);
6)Sy"+9y-2=0;
-9+11 1
D=81+452=121;y, = —iy,= -2
T e T3

552+ 9y—2=5(y— %)(y+2)=(5y—-l)(y+2).

]
4c-— 2
4 +7c-2 _ (C 4](” )= (4e-l)c+2) _ c+2
1-16¢2 (1-4c)(1+ 4¢) (4c=D(dc+1l)  4c+1’
-7+9 1

=—, 0= -2
2 2

3.

4 +7c-2=0;D=49+44.2=81;¢,=
4. Hynu pynkumn: x = -3, x=1,x=3;
®yukuus Bospacraer Ha [-5; —1]U[2; 4] u yOsiBaer Ha [ — 1; 2];
O3d: [ -2; 4].

c+d=170

c>0

d>0

¢-d — max

S.

d =70 — ¢; c-d=c(70~¢)=70c—-c*—max B BepwmHe mnapaGosl

y=70-x%Te. npy c=———7—0—=35 5
2(-1)

d=70-c=35=>¢-d =35 =1225.
OtBeT: ¢ =d = 35.

Bapuanr 3

1. A3) =0; £0) <0; £10) > 0; dyHkuus Bo3pacratowas.

2.2)x - 12x+35=0; D=144—-435=4;x, = 12+2

X =12x+35=(x=-5)x-7);

=7,X2=5;
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6) 7' +19-6=0;
-19+23 2

D=361+476=529;,y,= ———==,),= = 3;
N 14 7 Y2

7+ 19y—6=7(y—%)(y+3)=(7y~2)(y+3).

i
Sa-Lla+s
5 52 419a-4 _ (“ 5)(‘” ) (Ga-lMa+4) _a+d

1- 254> (1-5a)1+5a)  (Sa-1)5a+1) Sa+1’
54+ 19a—4=0;
D=361+454=441;
_-19+21 1

a = ~, 4= -4,
: 0 s

4. Hynu pynkuum: x = 1, x = 5;4
®yHkuus Bo3pacraer Ha [0; 3] u y6siBaer Ha [-1;0]U([3;6];
-03d: [-2; 2]

a+b=46

a>0

b>0

a-b— max

b=46~a; a-b=a(46-a)=46a—-a’;

a-b—max B BepumuHe napaGonel y = 46x —x°, T.e. nipU a=—-———=23.

b=46-a=23=a-b=23*=529.
OtBeT: a=b=23.

Bapuanr 4

1. fl4) = 0; £10) < 0; £0) > 0; PynKuws y6biBatOWA.

2.a)x — 18x+45=0;

D =324 —4.45 = 144; x, = 18’;]2 —15,x,=3;

K= 18x +45=(x - 15)(x - 3);

6) 9x” +25x - 6 = 0;

D =625+ 4.9-6 = 841;
_ 25429 2

| — axl——S;

18 9
9x* +25x— 6 =9(x — -g—)(x+3)=(9x—2)(x+3).

5-10718 : 129



) 7(b-—)(b+2) '
3, T2 +116-6 7 __(76-3)b+2) _ b+2
"T9_a9sr  (3-Tb)3+76)  (16-3)3+7b)  T643°

T +11b-6=0; D=121+4.7.6 =289, b, = _“+l7=i,bz= -2,

14 7

4. Hynu dyukuun: x = —2,x=1,x=35;
®yHkuus Bo3pacraet Ha [-3; 0]U[3; 5] u y6uiBaer Ha [0; 3];
03db: [-2; 2].

m+n=62

m>0

n>0

m-n— max
m=62—nm-n=n(62-n)=62-n—n’;
m-n—max B BeplUMHE Napabonsl y = 62X — X, T.¢. pH 1= -—5—9(—2—1)—

=62-n=31=>m-n=31"=961.

Orser: m=n=31.

K-2. Bapunanr 1

-3 0 3 6

y=x —6xt5=x"—6x+t9 -4 =(x - 37 -4

a) 1(0,5) = 2,25; 6) (x — 3)? —4=—l (x- 3) =3;x= 3+1/—
B)(x—3)Y-4=0;x-3=2x,= -3=-2,x=1;
y>0npnxe(—oo;l)u(5;+oo);y<0npnxe(l;5);

r) GyHKUHA Bo3pacTaet npy x €[3;+0).

2. 9(x) = X*-8x+7; m -—Eb— = % =4, n=f4)=16-32+7=-9.
a
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3. BepiuuHa napabonsl: x, =E 3uy=x-6-x-13=-22

H2)=3,17)=-6
= 030: [-22; 3]

4. %xz=5x~l6, %x2—5x+ 16=0,x*—20x +64=0;
D =400 — 464 = 144;
20+12—16 X = 4y,—— 16% = 64; yz—Z 4=4

X =

Ortser: nepecekaroTcu B 2-X 'roqkax (16; 64) u4;4).

MG REM R

BapnanT 2

y=x'—8x+13=x"—8x+16 -3 =(x—4)*-3;
a) W(1,5)=3,25,6) (x—4) = 3=2; (x—4)=5;x =415

B) (x—4—-3=0; (x-4)=3x—-4=23;x,=4+3;
y>0npu x € (—oo; x;) U (x3;+0); y <0; npH x € (x;; X3);
r) byHKUMA Bo3paCTae'r npu x € [4;+x).
4. y(x) = —x"+6x—4;
b 6

=_-—=—==3, 3)=—-9+18-4=5,
O T RO A

3. Bepumna napa6ossi: x«=%=2 My =x-4x-7=-11;

W-1)=-2,5)=-2
= 03d: {-11;-2]
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4. %;:2: 20 - 3x, §x2+3x—20 =0,x*+ 15x— 100 =0;

D=225+4-100=625;
_ -15+25
2

Xy =3, x;=-20;

1 12
= —.57=5; y,=—.20>=80.
34 5 V2 5

OTsert: nepecekaroTcs B 2-X Toukax (5; 5) u (—20; 80).
[10(1 64  [81_ 4 .3 32
5. 3-2— +8: 5~=§/——+84—= ——+8.==—.
27 16 27 16 3 2 3

Bapuanr 3

\ [

4 3 2 - 1 2 3 a 6 7 8

y=x'—4x-5=x"4x+4-9=(x-2)"-9;

a) 1(0,5)=—6.75; 6) (x-2)*-9=3; (x-2)’=12; x-2=£2/3; x=2£2/3;
B) (x-2)"-9=0; x-2=3, x,=5; x—2=-3, x,=1;

y>0npux e (~o;-1) U (5;+e0); y <O mpu x € (-1; 5);

r) GpyHkuua yObiBaer npu x € (—o; 2].

2. Haumenbuiee 3HaYeHHe B BepluuHe napabonbl: x, =-1 u y, =-25.
OrteeT: -25.

3. BepwnHa napadonbi: x, =

-1 =-5.0(3)=-5
= 030: [-9;-5].

=luy=x-2-x,-8=-9;

[SRI)

4. -;—xz =6x— 15, %x2—6x+]5 =0,x2— 18x+45 = 0;
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D =324 — 445 = 144;
_18+12

1
x =15;x2=3;yt=%-152=75;y2=§--32=3.

OTBeT: nepecekalTcs B 2-3( Toukax (15; 75) u (3; 3).
5. 3/_41_7_ +64/3l§ - gf_lé + 64@ S 5,620
27 N 81 27 81 3 3 3

Bapuant 4

y=x—2x—-8=x"2x+1-9=(x-1)-9;

a) Y=1,5)=-2,75; 6) (x—1)-9=3; (x-1)*=12; x-1=423 ; x=1£2+3;
B) (x=1-9=0; (x~1)*=9; x-1=3; x,=4; x~1=-3; x,=2;

y>0npux e (—0;-2) U (4;+0); y <O npux € (-2; 4);

r) byHKLHA Bo3pacTaeT npu  x e[1;+o).

2. y(x) = —x*+4x+3; m = 5 =5 2, n=f2)=—4+42+3=17.
a

3. BepuwiHa napaGosl: X, =§=1 My =x-2-x-3=-4;
n0)=-3,»(3)=0
= 030: [-4; 0]

4, lJc2= 12—x, -}-xz- 12+x=0,x2+2x-24=0;

D =4+4-24 = 100;
X = "2;10 =4; x,=-6; y, = %.42=s; y= %'36= 18.
OrBet: nepecekatotcs B 2-X Touxax (4; 8) u (—6; 18).
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5. 2{/—7E +\/39— = 2\/ 243 —+4 625
32 16 32 16

K-3. Bapuanr 1

1.a) X’ — 81x=0; x(x* - 81) = 0;
x(x — 9)(x+9) 0;x, =0, x5 =49;

6 T Xl e s gy,
5 4
D=2544-4-21=361=19%; x =210 3, 37197
8 8§ 4
;
OrBer: 31 ——.
4

2.x* 195 +48 =0;x* =y >0, Torna, y* - 19y + 48 = 0;
D=361-4.48=169;

= 19213 =16, y,=3;x*=16, x,,=+4; X’ =3, X3,4=i‘/§--

3 g2 2 _0V_ (A2 _
3.4 Za2 9a+l8=0<:>a(a 9)2 '2(a 9)
a -4 a -4

=0

Ortsert: 3.
4.a) 3yz+2 + y:3 - 3 .
4y“+y 16y°-1 4y-1
Gy+2)(4y-D+(y=3)y-3-y(@4y+D _,.
y(dy+1)(4y-1)
yV-y-2
y@dy+1)4y-1)
b
= — =2
y @[y
1




6)(x* + 3x + DG + 3x — 9)=171;
t=x*+ 3x + L;(t-10)=171;7 - 10t — 171=0;
[::19 x*+3x-18=0
<& ~
1=-9 | x*+3x+10=0
=-6

@x2+3x—18=0©[x

x=3
Otset: — 6 1 3.

x}

5. =x>~3x+1;

x—
=% - 5%+ Tx - 2;5x2 - Tx +2=0;
D=49—4-5-2=9=32=>x,=71—-:)3—=1 H x2=7—-03=0,4-

Orser: (1; —1) u (0,4; -0,04).

Bapuant 2

) x=0 =0
La) ¥-6hx=0ox(x*-60)=0e| ", ol
x‘ =64 x=18

Orer: 0 u 8.

2
X A S 32 e3x—44=0

6
) 3 2

-3+19 _=3-19 11

D=9+4-2-44=361=19"=x, = 7 hns -—.

O'rBe'r:4u—u.
2

2.5 -20* +64=0

=4 1=4 =12
t=x2=>t2—20t+64=0c:>[1 16@[" @[X

= x2=l6 x=14
Orser: 2 1 4.
3 _ 2 _ 2_ _
3 b 5b2 4b+20=0c>(b 24)(b 5)___0
b"-25 b°-25

[b2=4

<1 b=5 ©b=%2
b 25

Oreer: +2.
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W0y  »-5 _y=3 .
9y* -4 3y+2 2-3y’°

0y+(y=5)Cy=2)+(y=3Cy+2) _,.

B

4. a)

9y'-4
6y’ -ldy+a . W -Ty+2
9}’2“4 ’ 9y? -4 ’
y=2
1 y=2
Y—'3“ P 1
yeu2 U3
3
D=49—4-3-2=25=52:y1=7—;5=2 ” y2=1_;_5=%

OrBeT: 2 M %

6) (x* + 5x + 6)(x* + 5x + 4) = 840;
1=x"+5x+4;

(1 +2) = 840;
£ +20-840=0;
1=28 P +5x-24=0 x=-8
& SxT+5x-24=0
1=-30 | x*+5x+34=0 , x=3
Orser: -8 u 3.
x  3x-4
"x=3  2x
2x2—(3x—4)(x—3)_0'
2x(x—3) ’
—x2+13x—12_ . x=12
2x(x—-3) I x=1

Ortser: (IZ;iJ U (g-l),
3 2

Bapuant 3

1. a) X’-36x = 0; x(x’~36) = 0;
x(x_6)(X+6) = 0, X = O, X323 = i6,
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x* -1
6
) 6
D=9+4.2.35=289=172 = _

3+17 3-17 17
‘xl= = "x2= =

—i;=3<:4x2—6x—70=0<:>2x2—3x—35=0

2

OtBet: S U —%.
2.x*~29x*+100=0

_ 1=25 |x*=25 [x=15
t=x"=21t"-29%+100=0 = o

= x2=4 x=14
Otser: 5 u 4.
3 - 2_ 2,_ -
3, 'a +1082 3a 36a=0c>(a 3’26)(a 3)=0©
a -9 a -9

a’ =36
oqa=3 ©a=16

a*#9
Ortser: +6.
4.2) 5)12--6_3—3_1/= 3 :
4y°-9 3+2y 2y-3
5y=6-C-3y)2y=3)=32y+3) _,.
49 ;
6y2—16y—6_0‘
4y* -9 ’
3y2—8y—3=0_
4y’ -9 ’

D=64+4-3.3=100=10°
8+10 8-10 1
= =3 u

nE—=duym ==
y=3
__1 |»=3
el
3 3
#E=
Y =
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6) (x* —x+1)(x*-x~-2)=378;

t1=x*-x+1,

H(1-3)=378; - 3t=378;

[z=21 |:x2-x-20=0
fe=i

t=-18 | x*-x+19=0

l:x=5

o

x=—4

Oter: S5u-4.
3

oxt-x-20=0

=x2+2x;

x( % —(x+2))=0;

5.

x—4
’ x(x2 —(x+2)(x—4))
x—4
X2x+8) o I:x=0
x—4 Tx=—4
Ortser: (0; 0) u (—4; 8).

BapuanT 4
1. 2) x'-25x = 0; x(x*~25) = 0; x(x-5)(x+5) = 0; x, = 0, x,; = £5;
2 -_— —_—
6 X L ) 222 3r+1-8=0; 28359 =0;

D=9+429=81;x, = 9-—:2=3,x2=—1,5.

2. x* —40x* +144 =0

o _ 1=36 |x*=36 [x=16
t=x"=>t'40t +144 =0 & =] =
x x=%

= 2_ =42
Orger: +6 u $2.
; 342 2 _ _
3. € 7c2 4c+28=0©(c 24)(c 7)=0<:>
c*~-49 c"—49

=4

= L=7 Sc=12.
c*#49

Orser: +2.
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20y  2y-3 _5-2y
36y =4 2- 6y 6y+2°
20y +(2y-3)(6y+2)+(2y-5X6y-2) —0:

4.3)

36y* -4

24'y2—28y+4_0.

36y -4 ’
6y’ —Ty+1=0; D=49-4-6=25=5";
yl=ﬂ=1 u yz=ﬂ=l
; 12 12 6
OTBeTilPll.

6

6) (6% + 3x + 4)(x* + 3x + 9) = 266;

t=x"+3x+4; 1t +5) =266,

£ +51-266=0;

[——19 x+3x+23=0
&

1=14 x*+3x-10=0

Oteer: ~5H2.

x3

x+20
x* = (x* =20)(x + 20) Y —20x7 + 20x + 400 “0:
x+20 ’ x+20 ’
x=5
x=
Otsert: (5; 5) u (4; 4).

o x2+3x—10=0®[x—_

‘5, =x?—-20;

xz—x~20=0;[

K-4. Bapuanr 1

1.a) 2x*-7x-9<0
D=7*+4.2.9=121=1P">

x = 7+11 —45ux,= 7-11 -1
\//////// .
_1\/1,5 x
Orser: (-1; 4,5).
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6) x* >49 = |x>7
Ortser: (—o0; —~7)U(7;+ ).
B)4x —x+1>0
D=1-4-4=-15<0
OtBeT: (—; + ).
2.x+3)x-4)(x-6)<0
- + - +
I L,
-3 4 6

=

Ortser: (—;-3)U(4;6).

3.3 tmx+12=0
D=m’-4.3-12=m*-12* >0 |m| > 12
Otsert: (—0; —-12)U(12; + ).

5x+1<0 {x<—0,2

x-2>0 x>2
4.a)5x—+l< = { & & -0,2<x<2
x-2 5x+1>0 x>-0,2
x-2<0 x<2
Ortser: (-0,2; 2).
- - <-8
L IR Sl VAN PO -
x+8 x+8 x>17
+ - +
LY L
-8 17 X

Otsert: (—0; —8)U[17; + ).

5.2) y=16x—2x

000: 6x-2x" 20> x(3-x)200<x<3

— + _
WOIIIN >
0 3 *
Orser: [0; 3].
Vxi-4x-12
6 )= —
)3 2x—-18
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2 _ gy -6 2)20
000 {x 4x IZZOQ{(x Yx+2)

2x-18%0 x#9
+ - + A
Ll WISV
-2 6 9

Ortset: (—0; - 2]1U[6;9)U(9; + ) .
B) y=v16-x* +4J7-5x
16-x220 _ [|x|<4
o
7-5x20" 4
Ortset: [4; 1,4].

00®d: {

Bapuanr 2

1.2)3x* -~ 5x-22>0

D=5"44.3.22=289=17"=
x1=5+]7=]—1 =2

6 3
Ortser: (—0; — 2)U(l3—l; +oo] .

6) x2<81<:>|x|<9
Ortser: (-9; 9).

B2 +3x+8<0
D=3"-4-2-8=-55<0
Oteer: I . -
2.(x+5)(x-1Dx-4)<0
Ortser: (—o0; —5)U(1;4).

- - +
UL LD, LLLL Lo

-5 1 4 X
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3.5 +nx+20=0
D=n"-4-5-20=n"-20" <0 &|n| <20

Oreer: (-20; 20).
42) ZH 062,
x= x -
+ - +
2LLLL L2y
-2 7 x
Otser: (—o0; —2)U(7; + ).
6) x-1 <Ges 2x+1620©x+820
x+5 x+5 x+5
+ - +
7L LLLLLL L
-8 -5 *
Ortser: (—; —8]U(=5; + ).
5.a) y=+/5x—4x>
00®: 5x—4x220®x(-§-—x)20
_ + _
WOIIA >
o 3 x
4
OrtBeT: [O;i}.
4
Jx?+2x-80
6) y=—
) 3x-36
2 —-80> +10)(x-8)20
00: x°+2x 80_0<:> (x )(x-28)
3x-36%0 x#12
+ - + +
yIIA LLLLL L
-10 8 12 x

Orser: (—o; —10JU[8;12)U(12;+ ).
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B) y=v9-x>+5-2x
9-x220 _ [|x<3

&
5-2x20 x<2,5
Ortser: [-3; 2,5].

< -3<x<25

0oo: {

Bapuant 3

1.2) 2x* - 13x +6 <0

\//////// '
1 6

2
D=132-4.2.6=121=11’=>

13+11 13-11 1

X = =6 U Xy=——=—

4 2

Orser: (l, 6) .
. 2

v

]

6) -9 >0; (x-3)(x+3) > 0. -1 - [ "

: -3
Orteet: (—0;-3) U (3;+).

B) 3x*—6x+32 > 0; 3x*—6x+32 = 0;
D=36-4332<0; )
T.K. a =3 > 0, To x-moboe.
OrBer: (—w0;+0).
2.(x+8)x—-4)x+1)>0

- + -
VIS G IIIIA

3

+
LLLy

-8 -1

Otser: (-8; - 1)U (4;+ o).
3.2+ px+2=0;
D=p*-242=p*-16.

T.K. ypaBHeHUe uMeeT 2 KopHs, To D> 0; p>— 16 > 0; (p— 4)(p + 4) > 0.

+

4

X

_§+_>

OtBert: (—0;—4) U (4;+).

-4

4

P
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1
1 X +—
X — x—
+ - +
L -
1 6 X
s
1
Otser: | ——;6 |.
5
6) X 222 x+10S
x+4 x+4
+ _
LS .
-10 -4 X
Ortser: [-10; —4).

5.a) y=v2x-3x

O0®d: 2x -3x? ZO@x(%—x]ZO

+
7 -
0o 2 x
3
r .
Otsert: tO;-z—}
3
R e
) 3x+18
% 2 ((x+2)x+4)20
00D: lx +6x+8_0c>4(x+/.)\x+ )
3x+18=0 (x#—6.
+ +
NI PIIPI I LLLL
-6 -4 2

Orer: (=05~ 6)U(~6; - 4]U[-2; + ) .
B) y=v7x—x" +6 -5x
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T7x=-x*>0¢ 7-x)20 :
000: {1X¥=x 20 [x(7-x) 0<x<1,2
6-5x2>0 x<L2 .
777 DY >
0 12 7 x
Orser: [0; 1,2].
Bapunant 4
1. a) 5x*+3x-8 > 0; 5x*+3x-8 = 0;
D=9+458=16%x = =B | , - 16
& + I - j'l + >
Ortser: (—0;—1,6) U (1;+wo). -1,6 1 t
6) x’~16 <0; (x—4)(x+4) <0.
-4 4 X
Ortser: (—4; 4). ,
B) 5x"—4x+21 > 0; 5x*~4x+21 =0; D = 16-4.5.21 <0;
T.K. a = 5> 0, o x—moboe.
 Orgert: (—o0;+w).
2. (x+ 8)(x—5)(x+10)<0
-+ - +
LLLy  LLLLLLL LD, -
-10 -8 5 x
OtBer: (~; —-10)U(-8;5).
3. 25x%+1x+1 = 0; D = /425 = £-100.
T.k. ypaBHeHue He uMeeT kopHeii, To D < 0; £-100<0; (=10)(#+10) <0.
+ - + >
Otser: (-10; 10). -10 l(;' X
4.2) 6x+9 <0 x+1,5 <0
x—-8 x-8
+ - +
LLLL LY -

-1,5 8 X
Otser: (-1,5; 8). ’
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6) 2x—4<4‘:> 2x+28>
x+6

x+6 ‘OQ’:-:}:Z

+
LLLLLL, ——— JLLLL 4y
-14 -6
Otser: (—o; —14]U(=6; + ).
5.2) y=v4x-9x*

0O0®: 4x—9x220<:>x(%—x)20

+ —
L7 .
0 4

9
OrtserT: [O;E}.
9
2
6) =\/x +12x+ 20
2x-52

2 > 1 2)>
00®: x +12x+20_0c> (x+10)(x+2)>0
2x-52=0 x#26

Otser: (—0; —10]JU[-2;26)U(26; + ).
B) y=v6x-2x* +/8-5x

T EN —-x)>
00 {8¥~2x 20 L [xB-020 ;16
8—5x>0 x<1,6

Y/ /7//4

0 1,6
Ortsert: [0; 1,6].

w
=y
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K-5. Bapuanr 1

x=5
- = = = { =2

) x=-2y=1 - x+1=2(y+1) x=2y+1 o y
. (x+)y=12 Wy+1D)=6 {x:-S

xy+y=12
y=-3

YV +y-6=0; D=1+4-6=25=5"=

Oreer: (5; 2) u (-5; -3).
b=a+7 b=a+7

N Lt [—g
a*+b*=13*  |a*+(a+7)’ =169
b=a+7 b=a+7 a=>5.

<~ (=g <
2a°+14a-120=0 |a*+7a-60=0 |b=12

Otser:a=5ub=12.
2 2 _ 2 _ 2 _
s, {x +y —SQ{y +(1-3y7=5

x+3y=7 x=7-3y
{x=0,4
2—- = 2— = =2,2
10y°-42y+44 OQ Sy 21y_+22 0<::,> y
x=T7-3y x=7-3y 1 [x=1
. y=2
D=21"-4.5-22=1>
_21+1 " _21—1_2
T I CI T
Orser: (0,4; 2,2) u (1; 2).
4 X +y*<9
y—-x<1
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(=4

1

=— 6 —_ = -— _ - =
5 y—6x=xy (6-x)(5x-9)-6x=0
9 y=5x-9

—5x2+33x-54=0 {y=9
(o=l =

y=5x-9 x=3

6

5x*—33x+54=0

D=33"-4.5.54=9=3*>

x,=33+3=3,6 . x’=33—3=
10 :

Orser: (3,6;9) u (3; 6).

Bapuaur 2

x=-~6
3x+y=10 y=10-3x y=28
1. =R &
x’-y=8 x*+3x-18=0 x=3
y=1
Otser: (-6; 28) u (3; 1).
) {2a+2b=14 {b=7—a

o
@+ b =5 a*+(7-a)’=25
a=3
b=T7-a b=7-a b=4
o , = =
2a°-14a+24=0 a—-Ta+12=0 a=4.
b=3
OtBer: 3 n 4.
{x:—S
—x* - 2 -20= =11
3. y=x 14c>x+x 20 0<:> y
x+y=6 y=6-x x=4
y=2

Oreer: (-5; 11) u (4; 2).
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4 X +y*<16
' xX+y2-2

—l—+l—l 2x+2y=
5. 2<:>{ i

x
’ y=3x-~3
3x-y=
x=3
2 y=6
(x—2)(3x-3)-2x=0 3x'~11x+6=0
y=3x-3 \y=3x-3 x=§
y=-1
D=11"-4-3-6=49=7" =
11+7 11-7 2
X = =3 nx,=—=—
6 6 3

OrBer: (3;6)n (—:32—;—1].

Bapunant 3
13Xy =ty =331, a1y = 8; 3534258 = 0; D = 4+4.3.8 = 100;
x—xy=8 Ix—xy=8 »
%= _2210=-§;x2=—2;y,=—3--:——l = =5;y,=3(-2)1 =5.

OrtserT: (% =5), (=2; 5).
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. 2. TlycTb x M — MeHbLIad CTOPOHA MPAMOYrONbHHKA.

Toraa (x+4) M — apyras ero cTopoHa, x(x+4) M’ — ero miowab Wi 45 ',
[Tosyyaem YpasHeHue:

x(x+4) = 45; X +4x—45 = 0;

D= 16+445 = 196; x, = =14

=35, x <0 — He yIOBJETBOPSET YCIIOBHIO

3agauu. Utak, 5 M — MeHblIas CTOPOHA, 5+4 = 9 (M) — Apyras CTOpoHa.
OtBer: SM U9 cMm.

3y+17 17 ‘
> X2+,V2= 17, 5X—3y= 17’ x2= ]7_y2;x= y; 17_ (3}}; J ’

Y +102y £ 289 a1 024 102y+2894254425 - O;

25 -
34y°+102)—136 = 0; y*+3y—4 = 0; D = 9+4.4 = 25
-3+5 "3+17 17-12
= =Ly,=4x= =4;x,= =1.
Vi > V2 X 5 2 5
4 X +y? <25
) y—-x22

———== {12(x—y)=xy©

=2x-18
2x—y=18 YT
{x=12
(x+12)(2x-18)-12x=0 [x*-3x-108=0 y=6
Ly =
y=2x-18 y=2x-18 x=-9
y=-36

Orteer: (12, 6) u (-9; -36).
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Bapuanr 4

x=5y=2lx= 2+5y
1. + =
{xz_y_m' ; @+Syyy = 10;

25y2+20y+4—y—10=0;25y+l9y—6=0;
D=1361+4-25-6 =961;
-19+31 6 6 16

et L S S PV P SUL I L Y S S Y
NT T T TR 25 50

Orer[l: 6)(3 _1).

2. Ilycts x cM M y cM—CTOPOHBI NpsamoyronbhHuka. Torga 2(x+y) cM — ero
MEPHMETP WIH 26, CM, Xy oM’ — ero iomans Wi 42 cm’,
2(x+y)=26ly=13-x,
xy=42 xy=42 °’
*(13—x) = 42; ¥*~13x+42 = 0;

D=169-4-42=1;x = B+1 =7,x%=6;

IMonyyaem cucremy: {

nW=13-7=6;,y,=136=7,
Hrak, CTOpOHBI NPAMOYTrOJibHHKA PaBHBI 6 CM U 7 CM.
3.y=x'-8,x+y=4;
¥-8=4-xxX+x-12=0;D=1+412=49;
5= T == =43 = gy = () =8,
Orser: (3; 1), (4; 8).
" *+y'<9

y—x<2
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———=— 12y—-12x=
5.9x y 12& Y Ew
y=5x-18
5x-y=18
{x=6
(x—12)(5x-18)+12x=0 [5x2—66x+216=0 y=12
o o
y=5x-18 y=5x-18 x=72
y=18
D=66>-4-5-216=36=6"=
x,=ﬁj=6 H x2=66—+6=7,2
10 10

Ortser: (6, 12) u (7,2; 18).

K-6. Bapuant 1

l.a,=-25,d=4

ayp=a;+29-d=91

OTBeT: a3;p =91.

2.a=2ua,=5 > d=a,-a,=3 >

=a,+als.15=2a,+l4~d

Sis 15=345

OrtBer: S5 = 345.

3.¢,=30uc;=21 = ¢;-¢=6d=-9=d=-15
-6=c¢,+n-d=30-15-n

1,5n=36;n=24

OtBert: —6 = ¢y;s.

4. S, =%-20=10(3+41)=440

OrtgeT: S20=440.
5.q=4,0,=4+(n-1)-4

44+(n-1)-4=4-n<150=n<37,5
a, +ay; ‘37=4+l48

.2
Oteer: S =2812.

S= -37=2812

Bapuanr 2

1. =38, d=-3=a,,=a,+39d =-79
OTBET: a4 =-79.
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2.aqi=lduay=6=>d=a,-a,=5=>
:>szo=3‘2ﬂ-20=10(2-a,+19-d)=970

OrtBer: S50 = 970.
.q==6,¢c=26>c,—¢,=8d=12=>d=1,5
39=c,+n-d=15n-6

1,5n=45;n=30

Orger: 39 =¢;.

4, S30=%-30=15(2+89)=1365

Ortser: 1365.
S. ay=3,a,=3+(n-1):3

3+(n—1)-3=3~n$80<=>ns%:ns%

S=3L%-26= 13(3+78) =1053
Orteer: 1053.

BapuanTt 3

1.a =-15,d=3; a5 = a;+22d = —15+22.3 = 51.
2.8,4,0;..;a0=8;d=a,a =4-8=—4;
Sie = Ezd—']i 16 = (2-8-15-4).8 = —44.8 = -352.

3. =-3Lcg=-ll=>¢cs~¢,=5d=20=>d =4
5=¢,+nd=4n-31

4n=36;n=9

OTBCTZS‘:C]Q..

b + by,

4, S = -60=30(2+238)=7200

Orser: 7200.

5.7, 14,21, ..., 147-apudmerudeckas nporpeccus;

a = 7, a, = 14,

d=14-7=3;

a,=T7+7(n-1)=7n; 147 = Tn, n = 21, 30auuT, 147 = a,.;

S=8,="24 "2"21 21=121M7 11617,
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Bapuanr 4
l.a,=-9,d=4; ay = a;+42d = —9+42-4 = 159. .

2. —63;-58;-53; ... — apudmeTHnueckas nporpeccus; a, = —63; a, =-58;
d=a,-a =-58+(-63)=5; 8, = —2-?-';;361 -14 = (-126+5-13)-7 = —427.

3. b,=-16,b,=16=>b,-b=8d=32=>d=4
36=b+nd=4-n-16

4n=52;n=13
Orser: 36 = b|4.
4.a,=3n-2.
IMposepuM, uto (a,) — apudMeTHyecKas nporpeccus. JUis 3Toro HyKHO
a,= 5——'—‘-;i—' Gy = 3(n=1)-2 = 3n=5; @y, = 3(n+1)-2 = 3n+1;
_ 3n-5+3n+1
3n-2= — BEPHO, 3HAYHT, (a,) — apudpMeTHIECKas NPOrpeccHs
a=3-2=1,a8,=32-2=4;d=4-1=3; 8= -2—+-321—19 -120 =21540.

5.9, 18,27, ..., 72 — apudmeTHueckas nporpeccus; a, = 9n;

72=9n, n=8, 3uaunr, 72 = ag; S = S; = "‘—’;"1 8= (9+72)-4 = 324.

K-7. BapunanT 1

1. b =1500,g=-0,1=> b, = b -¢° =0,0015 .

Ortser: 0,0015.
2 b,=b-qg°=b-33=18=5=23
Ortser: b,=2\/§.
1
6 1--6
3.5 =h L g2 .9

1-q 1__1_ 4

2
Orteer: S(,=§.
_ 4
bs 2 b4
4. b4=2,b6=200:z—-=q =100=>¢=10. b =—-=0,002
4 q

Orset: b, =0,002.
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4 _ V . 8
5.5,=69 = =158 = = Y Ml
q- q-

OrBer: S5 = 765.

Bapunanr 2

1. 5, =0,0027,g=-10=> by = b, -q" =-27000
OrtBeT: by =-27000.

2. b=b-q"=b 4224025 =52
Orser: b, =5J2. '
ff 1 _g. 301

3.5,=0L

=29484.

OrBer: S = 29484
4. bs=O,5;b7=0,005;€l=q2=0,01.—.>q=0,1. b =5 _ 5000

a
S

Q

Otser: b, = 5000

5. S, b1 —13b 265 =255, bq —728
OrtBer: Sg = 728.
Bapuanr 3
5
1 5 1 081 _ 1
1L.b;=081,9=——;bs=bq’" =081[|-=| =—==——.
1 q 327 19 (3) 243 300
2. b=b-q*=36-b=432=> 5 =12
Ortser: b, = 12.
8 _ 8
3. 5,=59"2-16.2=1_ 4080
q-1 2-1
Ortsert: 4080.
4. b=48b,=33, 4:>l;——q ~8=g=2. b=Lo12
q
Orger: b, = 1,2.

3

5. 8,= 11=21-b,='—105:>b,=—-5 :>Ss=b,"—1‘=—1705.
= o

Ortser: S5 =—1705.
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Bapnanr 4

1 4 1 1
1.6,=-125,g= = ; bs=b;q" =-125 — = —= =-0,2.
! q 50 19 625 5
2. b5=bl-q4=9-b,=27:>b,=3
Orser: b, =3.
9—
3.9 pgogo2mp=t-004.5,-5- LT 2044
b, q g-1
OtBeT: S5 = 20,44.
4.95~=q3=27:>q=3:>b,=b—32=1,6
b, q
Ortser: b, = 1,6.

-a° 7
5.8,=6 "9 —p. 028 =16 5, =59 =31,75.
1-q ''4 I-q

Otser: S; =31,75.

K-8. Bapuanr 1

1. Ha nepBoe mecto — S cnoco6oB, Ha BTopoe — 4, H T.A.

Bcero 5-4-3-2-1=5!-120.

Orser: 120.

2. Beero 3 nosuuny. Ha nepByio NO3HIMIO MOXKHO MOCT4BUTL — 5 1udp, Ha
BTOpYio — 4, Ha TpeTbio — 3. Beero 5-4-3=60 undp.

Otser: 60.

1

3.2 =19 _4s
218!

Ortser: 45.

4. Cpeau 25 wapos. TOJIbKO Y 9 HOMED ABAACTCS NPOCTLIM YHCIOM, MOITOMY

9
BEPOATHOCTb paBHA: —2‘§

9
OTBer: -— .

25

; 8
5. Manbuukos MOxHO BbIGpath Cy =3—|§=56 crocobamu, a eBOUEK —
, S

(@ :2'—3' =10 cnocobamu. Beero 560 cnoco6os.
OrtseT: 560.
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6. Bcero Takum 00pa3om noayqutcs 4! = 24 4eTHIPEX3HAUYHLIX YHCHA, U3
HHUX TeX, koTopbie Goabiue 7000, 3! = 6.

6 1
[MosToMy BEpOATHOCTH paBHa YRk

4

OrTserT: -l- .
4

Bapnant 2

1. Ha nepByr0 MO3HLHIO MOXKHO NOCTaBHTb 6 LHdP, Ha BTOPYIO — 5 U T.A.
Beero 6-5-4-3-2:1=61=720 undp. '
Ortser: 720.
2.C) = i
3151
Orser: 56.
3. JlexxypHoro MoxHO BeiOpaTh 15 cnocobamu, a noMoLiHHKa — 14.
Bcero 15-14=210 cnoco6os.

=56

Ortser: 210.
30-5 _é _ 5
30 30 6
5
OtBer: —.
6
» 9
5. Kuurn moxHO BbIOpath C-:ﬁz% cnocobamu, a XypHainbl —
o L7
C; —ﬂ—zo Bceero 36-20 =720 cnoco6os.
Ortser: 720.
6. Bcero Takum ob6pasom moayuutcs 5! = 120 cioB, NO3TOMY BEPOSTHOCTD
2 1
paBHa —— =—.
120 60
Orser: i
60

Bapnanr 3

1. Ha nepBoe MecTo MOXHO onpeaenuTs 8 cnocobamu, Ha B'ropoc —7RnTA
Bceero: 8-7-6-5-4-3-2-1=81=40320.

Orser: 40320.

2. [Ipeacenareis moxHO BuiOpatTh 12 cnocobamu, a 3amectutens — 11.
Bceero 12:11=132 cnoco6a.

Ortser: 132.
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19!

3.Cl=——=
¥ 316!
Ortser: 969.
4 $°273_20_4
T8 25 5
OrtBer: i .
5
y 2 _ 15!
5. IOnouueit MoxHO Boiaenuts Cfs = PYREN =105 cnocoﬁaMH a JeBYLIEK —
., 12!
C, =m:55 cnocobamu. Beero 105-66 = 6930 cnoco6os.
Otser: 6930.
6. Bcero TakuM o6pa3om nonyuutcs 4! = 24 uerbipexsHa4HbIX uHcna. U3
12 1
HUX YeTHbIX — 2-3!=12, n03TOMY BEPOATHOCTL paBHa —4=5

OtBeT: l .
. 2

Bapmnanr 4

1. IepBsiit ypok MOxHO BbIOpaTh S ciocobamu, BTOpoit — 4 W T.A.
Bceero 5-4-3-2-1=5!=120 cnoco6os.

Ortser: 120.
. 10!
2. OzHa npsAMas COENHHAECT 2 TOHKH, NMOITOMY BCEro C,°=§—'—-8—'=45
NPAMBIX.
Ortser: 45.

3. Ilpeacenatens MoxHO BblOpaTh 30 cnocobamu, 3amectTens — 29 cno-
cobamu, a cexperaps — 28, noatomy Bcero 24360 cnoco6os.

Otser: 24360. » -

4. Cpeau uucen 1, 2. 3, ..., 20 Toabko 8 MpPOCTEIX, NOITOMY BEPOATHOCTD

aBHa i
T

OrTser: E .
5

o 2
5. Owoweit moxHo Boimemuts C)y =45 crnocoGamu, a aesyumiek —
2 _
C%L =66.

Bcero 45-66=2970 cnoco6os.
Otser: 2970.
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6. BeposATHOCTE paBHa HYIO, T.K. HET GYKBBI «a».
Ortser: 0.

K-9. Bapuanr 1

L Xy _yox ) x+y (o) (ty) x+y
x y Xy x-y x-y
Orser: x — y.

{x 0
2 = - 2— = =—l
2 x“+2y 2<:>x 2x 0@ y

x+y=-~1 y——x-1 x=2

y=-3

Otser: (0; -1) u (2; -3).
3.3+x<8x-(3x+7); 4x210; x22,5
Otser: [2,5; + ).

-3 2
a _
4. { ) =a 3+8+6 =all
a

Otser: a''.

5. {"2“5"+650@{ZSXS3<:>25x52,5
2x-5<0 x<2,5

Orser: [2; 2,5]. N

6. cosa:-—\ll sino = —Jl 0,82 =-0,6;

sin2a = 2sina - cosot = ~2-0,6-0,8 =-0,96 .

i ' 40

7. Iyctb x neraneii - B yac gosmkHa Oblna u3roroBaaTs 6purasa. Torna —
. ‘ x

" — MJIGHOBBIA CPOK BBINMOJHEHUA 3afaHuf, (x+8) — H3roTOBJAET B 4ac

o 40 .
Opurana B nelcTBUTENLHOCTH, (—-—2 — B AeiicTBUTENBHOCTH paboTana
X

Opurana, (x+8)(ﬂ—2)ne1‘. — usrotoBuna 6purana umu 48 aeraneii. Io-
x

Ay4yaeM ypaBHEHHE:

x+8{———2) 48 ; 40+£‘1—2x—16 48 ;
xX- l2+24~@=0 X+ 12—l§9=0 2 +12x-160 = 0,
X X
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D=144+4-160=784 . x =L22+—2§=8, Xy <0 — He yIOBNETBOPAET yC-

JIOBMIO 3afauH. 8aeT. — no/kHa Obina U3roTOBMATE B Hac 6purana.

Bapuant 2
a (a+c a+c) a a+c
1. [ + =—t]=
a+c c a c c
a+c
Orser:
c

: {x:l
2 = 2-—- = =0
). yo+2x 2c>y 2y O<:> y
x+y=1 x=1-y x=-1
y=2
Orser: (1; 0) u (-1; 2).
3. 6x-8>10x—(4-x)
Sx<-4; x<-0,8
OtBer: (—o0;—0,8].

_a\2
(x 4) 'xg 8+9-+1 2
R R

x! x
Otser: x°.
R 2<x<4
“—6x+8<
5. X o 0@4 2 c>zz£xs4
3x-820 ,xZZ; 3
L

OTserT: {2%; 4}.

6. y=-x>+1: y<0 pu xe (~o0=1ju (1~00) .

Y

a4 3 -2 /1 of N 2 3 4
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7. Mycts x kM/4 — ckopocts 1 Bentocunenucra. Toraa (x+3)xm/a — cko-

45 45
pOCTh BTOPOr0, — 4 U
x x+

4y — OblM B nyTH 1-blif U 2-0#f Benocunenu-

N

3 "
CThl COOTBETCTBEHHO, HA 30+15 = 45MuH = —4— 4 — ObLT1 MEHBUIE B TyTH 2-0i

45 315 15 1 o

: : 45
Benocuneanct. [lonyyaem ypaBHeHHe: — = ;
x+3 4 x x+3 4

60(x +3)-60x~x(x+3)=0
60x+180-60x—x*>—3x=0
-3+27

: x> +3x-180=0;

D=9+4-180=729 x=

=12, x, <0 — He yIOBJIETBOPAET yC/O-

BHIO 331a4H. 12 KM/4 — ckopocCTb 1 BesoCUMeaucTa.

Bapuant 3

1 (m+5_ m ) m+5 _m2+10m+25vm2+5m_ m+5 _
"\m-5 m+5) 3m+5 (m—SXm+5) 3m+5
__5(Bm+s) s

(m—5X3m+5)_m—5'

2. {”2}’:“; {x:ll-Zy; y1-2y)=14; 22 ~11y +14=0;

=14 =14
11+3 _7

= -, =2;
3 2 Y2

B=121-4.2.14=9; y =

x =ll~2-—7-=4, Xy =11-2.2=7.
2

orser: (4;35), (7,2).
3. 5x-3(x-15)<4x+15; Sx—3x+45<4x+15; i":l';

Orset: x>15.

3
(a7) -a*
a -a |
R 1zvees _ o1 _ 1
.a a

1
Ortser: —.
a

3<x<5

2 _ <

¥ -8x 1550 1 ®35x54l.01‘ae'r: 3;41-
3x-13<0 <o 3 3
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6. y=x>-2x=x?-2x+1-1=( —1}—1

y<0 npu xe (0;2).

7. Mlycts x pet. — B AeHb fo/kHa Oblna caenath Opuraia no ruany. Torga

210
— JIH. — [JIAHOBBbIH CPOK BBIMOJIHEHHSA 3afaHHs, (x+10) €T, — H3ro-
x

-4

5 210 ,
TOBJ14J1a B ACHb 6pnra,ua B ACHCTBHUTCIBHOCTH, (-—-—l JAH. — B ACHCTBH-
X

TeNLHOCTH pabGotana Gpuraza, x+10(—-— 1) JIeT. — H3rotosuna G6purana

uin 240 perancii. [Tony4aem ypaBHeHHe: (x+10{&—lj 240,

210+2290 4 10=240; x+40- 1% _0; x2 1 40x-2100=0;
x x
D=1600+4-2100=10000 x; =i0;i(£=30, xy <0- He ynosnerBopser

ycnosuio 3ana4u. 30xer. — B aeHb Ao/kHa Obina caenats Gpuraja no nnaxy.

BapuanT 4

(2l _y ), 3yl
’ —l y+l .y2+y

y +2y+1-y2 +y y(y+1) (3y+l)-y _J
G-10p+1)  3y+«l (y-DBy+1) y-1

+y=5 5-
2.{xy2 ;{x Y 5yy—3 y+y20
x—-y =3 |x- y =3

-1+3

D=1+4.2=9; y = =1, yp=-2; x=5-1=4, x, =5-(-2)=7.

Orset: (4 1) (7 —2)
3 x-25@x-1)>x-15; x=5x+2,5>x-15; Sx<4; x<08.
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) (x-sv)2 X6

-4
X

2
OtBer: x°.

=x—|8+l6+4 =x2

-75x<6

o Coren
51" X 42”0@ 2 ol=<x<6
3x-5>0 x>l§ 3

OrtBer: (1%; 6] .

6. y=x2+2x=(x+l)2'-—l

_\

y>0npu x e (~0;-2)U(0;+0).

7. S =120, vy =v, + 12; El&:i‘l—l;
v v, 3 -

=v,+12
vi=nt {v1=v2+12

v v, 3

v =v,+12 ' v =72
=9, g (=4
v, +12v,-4320=0 v, =60

OrtBet: 60 kM/u.

UTOTr'OBBIN TECT

BapuanTt 1

< [—4
(v, +12)(v, ~ 360) +360v, = 0

1.B.2.T.3.B5.4. x=%1 n xii—lz-.S. (—o0; 2]U[6; +) . 6.T. 7. @ .8.T.

9.1.10.T.11.B. 12. B.
Bapuanr 2

1.B.2.B.3. A. 4. x=%l u x=:t—;—. 5. (—0;2]U[5; +0). 6. A. 7. (8; -3).

8.1.9.I'10.T.11.B. 12.T. i

6*
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UTOI'OBOE ITIOBTOPEHHE 110 TEMAM

DyHKUHH

1. ®yHKuMs — Takas 3aBUCUMOCTB NMEPEMEHHOH } OT NCpeMEeHHOH x , npw

KOTOPOH KaXAOMY 3HAUYEHHIO IIEPEMEHHON X COOTBETCTBYET €1MHCTBEHHOE
3HAYEHHE MIEPEMEHHON y .

3x 3.0
W /)= F0=55 -0
3-5 15 -3-1,5 45
=22 =225, fl-15)=—2 =22 9.
f() 5¢+1 6 f( 5) -1,5+1 05

6) /(x)=2x+x-3; 7(0)=-3; f(5)=2-25+5-3=52;
f(=15)=2-2,25-15-3=0.

2. O6aacte onpeneneHMs GyHKUHM — BCe 3HAUEHHS HE3ABHCHMON mepe-
MeHHOH. O6nacTh 3Ha4YeHHs QYHKLUHH — BCE 3HaueHHs, KOTOpbIE NPHHUMa-
€T 3aBHCMMad nepemenHas. I'paguk QYHKUMH — MHOXECTBO BCEX TOUEK

KOOleHHaTHOFl NJOCKOCTH a6cuuccu, KOTOPbIX paBHbl 3HAYEHUAM aprymeH-
Ta, OPAHHATLI paBHbl COOTBETCTBYIOLIHM 3HAYEHHUAM Cl)yHKuHH.
a)

y=5x-4;D(y)=E(y)=R; ¥
X
2 1 1 2

6) y=3,5x;D(y)= E(y)=R; Y
X
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"6
B) y=—);
X

D(y)= E(y) = (~e0:0) (0;+<0).

123456

8
ny=-—. y

D)= E) = (o) O50)

3.a) y=17x-0,03; D(y)=R;
1,6+ x
6) y==— ;
) =082
0,8—2x # 0, T.k. 3HaMenarens x = 0,4 ; D(y)= (—'00;0,4)u(0,4;+ao) ;

B) y=\/x2—4;

x2-420 Tk D(\/_)= [0;4<0] ;

(x-2)x+2)20 D(y)= (—co;—2]u [2;+oo)

4. Bospacraiolllas B npoMexyTke GYHKLUHA, eclH GonbiueMy 3HaYEHHIO
apryMcHTa H3 3TOro TMPOMEXYTKa COOTBETCTBYET OGoiblnee 3HaYeHHE

dyHxuuu. .
V6uipalomas B NpoMexyTke pyHKuUHA, eciii 60/blIEMY 3HAYCHHIO apry-
MeHTa M3 3TOro NPOMEeXyTKa COOTBETCTBYET MeHblilee 3HayeHHe QyHK-

LHH.
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a) y= |x| , Y BO3pacTaolas
npu x>0,
y6biBatowas npu x<0;

6) y=x2, y BO3pacTrarouias

npu x20,
y6oiBatowas npu x<0;

y yObiBatowas npu x #0;

4
Ny=-—,
X

y so3pactaiowas npu x#0.
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5. y=x-43 - Bo3pacraiowas,
y =-4,2x+8,1 ; yOriBalowas.
6. Teopema: Ecin x; # Xx; — KOPHH KBAXPaTHOrO TpeXu/ieHa ax’ +bx+c,
10 ax’ +bx+c = alx-x Xx-x,);
a) 4x2+11x-3=0;

D=121+4-4-3=169; x; = =I,x2=—3;

Col1+13 1
8

4x? +11x-3 =4(x—%)(x+3)=(4x—lXx+3);
6) -2x* -9x+18=0;

-9+15 1

25> +9x-18=0; D=81+4-2-18=225; x, = =» 2 ==6;

_(zx2 +9x—18)= —2(x—%)(x+6)= -(2x-3)x+6)=(3-2x(x+6);

B) 5x2-30x+45=0; x2—6x+9=0; (x-3f =0 x,=3;

5x% =30x+45=5(x-3).

Nx’ -33x+14=0;

D=332-4.18.14=81=9"=
3349 7 _33-9 2

X = S— U Xy=———=
36 6 3 3
18x* = 33x + 14 = (6x — 7)(3x - 2)

3
2(x——)(x+8) :
2 .
2x°+13x-24 2 x+8 : 2x2+|3x—24=0; .

7. a = =
) 4x2 -9 (2x-3)2x+3)  2x+3
D=169+4-2.24=361; x = "34“9 =-32-, x,=-8;

1
Stx——Hx+7
sx2+34x-7 _ (" 5J(x )_ x+7
25x% ~10x +1 (5x -1y 5x-1
36 1
10 5
8. KBanparuuHas ¢yHKkunsa — GyHKLUHA, KOTOPYIO MOXHO 3aRaTb (opmy-

s 5x2+34x-7=0;

D=1156+20-7=36" x

noii Buna y= ax® +bx+c , TAe x — He3aBUCHMas NepemeHHas, a, b, c

— HeKoTopble Yncha, npuueM a # 0. I'paduk kBagparnyHoi GyHkunu —
napabona.
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9.a) y= 0,5x%;

<

6 -5 4 -3 -2 -10 1 2 3 4 5 6

6) y=-0,4x.

10. CpoiicTBa hyHKuMH Y = ax? npu a>0:1.eciu x=0,T10 ¥y=0,
2.ecmn x = 0,710 y>0, 3. dyHxuna asnsercs yetHol, 4. PyHkuus youipa-

€T B MNPOMEXYTKE (— 00;O] M BO3pacTaeT B NPOMENKYTKE [O;+ao) , 3.
Ymin = y(O) =0 ) b(y)= [0.'+°0).

11,
a) LII - yerBepry; ty
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6) IILIY - yeTBepTH; : Y
: X
B) LIl - verBeptu - '
. \ / X
' 8
r) III,IY — ueTBepTH M
X
, \
a) LI - yerBepTH
) \/
X
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e) 1ILIY - yersepru ¥ X
-4 3 -2 -1 0 1 2 3 4 5 6

'Y

M

“
-8t
-12]
12.3) y=x>-9;
Y
\ ;
\7
6) y=-2x2+8;

B) y=2J_c2—8x—10;

m=%=2;n:8—l6—10=—‘18;
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\ ¥ / X
o

) y=x2+4x+7; m=-2n=3.

-6 -4 -2 . 41 2

13. y=x%,rne ae N;
Hanpumep: y=x2,'y=x5.
14.1.Ecnu x=0,T10 y=0.
2. Ecau x#O,To y>0.

3. DyHKUMSA SABAAETCS YETHOM.
4. OyHKUHA BO3PACTAET B IPOMEXKYTKE [O,'+oo) u y6uiBaer B (— oo;O].
5. O6nactb 3HaueHUA GYHKUHK €CTh MHOXKECTBO HEOTPULIATENbHBIX YHUCEN.

15. f(x)= x'?;

a) £(~4)>0; 6) £(0)=0; B) f(4)>0;F) f(~0,05)>0.
16.) £(5.6) < 2(7.6); 6) g(10.2) < g(10,6);

B) g(-2) < g(-4) 1) g(—%] > g(—zéj :

17. 1. Ecnu J.c=0,1'0 y=0.

2.Ecmn x>0,710 y>0Onecnnx<0,10 y<0.
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3. DyHKuHs ABAAETCS HEUETHOI.
4. dyHkuMs BO3pacTaeT Ha Beel o6nacTu onpeaeneHus.
5. O6nactb 3HayYeHHs GYHKLUNH €CTh MHOXKECTBO BCEX ACHCTBHTENbHBIX HUCE.

18. f(x)=x";a) f(~2,5)<0; 6) £(0)=0; B) £(1,5)>0;r) f(~1,5)<0.
19. a) A1,4) <A(1,6); 6) A-3) > A-5); B) A-1,5) <AO0); 1) f [-3%) >f (~3§j-

20. ApudmMeTHUECKHH KOPEHb 1 -OM CTENEHH U3 YHC/IA a — HEOTPHUATENb-
HOE YHCJI0, /1 -ast CTENEHb KOTOPOro paBHa g .

4
a) -|-=‘J-T— T.K.lZOM 1 =l;6) —l¢3——l— T.K.-——1<0.
3 V8l 3 3) 81 5 \l 125 5
21.2) 3216 =6 ; 6) 5"‘—‘ =-0,5;8) 4‘/5-'— =d§=1,5 .
32 16 V16
r 3"-3% = —J% =-1,5;1) -0,5481=-0,5-3=-15;

e) 01864 +0.23Y-27 =01.2-02-3=-04.

YpaBHeHHS H HEPABEHCTBA ¢ OAHOI MepeMeHHOi

1. llenoe ypaBHeHHe-ypaBHeHHe, B KOTOPOM 00€ 4acTH ABJSIOTCA LEIBIMH
Boipakenuamu. Hanpumep: x* —10x2+3=0.
2. Crenens UENOro ypaBHEHHs — CTereHb Muorounena P(x), koraa ypasue-

© HMe 3aMHCaHO B BHJE P(x):O; (x2 —813x2—4x)= 305
3x° = 24x° —4x® +32x = 3x5; -28x° +32x=0 , 3Ha4YHT, CTENEHb YPAaBHEHHA
paBHa TpeM.
Ortser: 3.
3.2) (2x+4)3x-1)-(6x—-12)x+3)=100;
(x+2)3x-1)-(Bx-6)x+3)=50; 3x? +5x-2-3x> -3x+18-50=0;
2x=2-18+50; x=1-9+425; x=17;
6) 6x(x+l)—(x2 —x-2)= 68 ;
6x* +6x—x>+x+2-68=0; 5x>+7x-66=0; D=37%;

-7+37
X =

10

4.Tlpu D >0 2 xopus, npu D=0 1 kopens, npu D <0 HET KOPHEH.
2) 3x2 +kx+12=0;D=k*-144>0; (k—12)k+12)> 0.
Orger: (- oo;-12]u [l2;+00).

=3x, =-4,4.
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6) 3x2+6x+k=0; D=36-4.3-k=0;
36=12kk=3.

B) 15x>+kx+60=0; D=k>-4.15-60<0; (k—60)k+60)<0.
5.2) 0,28x* = 0,07x* = 0;

0,28x2(x2—-]—)=0; 0,28x” LY (LA
4 2 2

OtBet: x =0, x=t—;—;
6)3x’ +8x* — 15x—40 =0; (3x + 8)(x* = 5)=0
Ortgert: x=—§; x=:tJ§.

6.2) (x2-+2x)2‘—10(x2-§-2x)+21=0; 2=y y2—16y+2|=0;

D=100-84=16, y =12+4

=Ty =3; ¥ +2x=7; x*+2x-7=0;

=—li2ﬁ; x2+2x=3;

D=4+4.7=32x, =i12‘i5-

W 42x-3=0; D=dtd-3=16x =232

= l;X4 =-3.

Otser: ~1£+/2;1;-3,
6) (x2+x+1xx2+x+4)=50; P+x+l=y; y(y+3)=50; D=9+4-50=209.

7. bukBanpaTHOE ypaBHEHHWE — YypaBHEHHE BHJA axt +bx? +c=0 , rae

a# 0. OHO MOXET UMEeThb OT OAHOro JO HYETHIPEX KOPHEH WIH HE HMETh

KOpHeEH. )

2) x*-11x?-80=0; x> =y 20, -11y-80=0; D=121+4-80 = 21%;
11421

» =16y, <0; x* =16;x, =34 .

Orteer: 4.

6) 9x* +17x2-2=0; x> =y 209y* +17y-2=0;

-17+419 1 3 1 1

=—, 0; = =f—.

18 92 T TgteTEy

B) (2):2—lXZx2+l)—]2(x2+7)=l3l; =y20;

@y-1)@2y+1)-12(y+7)-131=0; 4y -1-12y-84-131=0;

3+15

D=289+4-9.2=19%y, =

4" -12y-216=0; y*~3y-54=0,D =15; y, =

=9,y2<0;
x? =%xy=13.
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7. x> =4-x;x=~14 yTO4HEHHOE 3HAUCHHE X = 138.
\Y

X

6 -5 4 -3 -2 - 1234\\6

8. Peluenne CHCTEMbI YPABHEHH C ABYMS HEU3BECTHBIMH X M y — Mapa HH-

cen (xo, yo), npH MONCTABJEHHH KOTOPOH B CHCTEMY MOJly4atoTCs BEpHbIE
paBeHCTBa.

2,2 P _a2_ :
2) xz—y =0 ; ( 5)2 =9 — BEPHO, 3HA'HT, (—5;4)-pemeuue.
x2+3y=37" |(-5F +3-4=37

2 _ 2 —
6) {x * sz)z)— > 5 {(—55)4+3(£3) 4=5 _ JIOXHO, 3HAYHUT, (— 5;4) - HE BAA-
xy = - —_— . = -
eTca peLl.leHHeM.
2 2 x-S,
1-2x 1-2x 4x*-1°
22x-1)+2(2x+1) _4x* -5

9. a)

4x* -1 4x* -1’
2
—8x—
A 83 g ax - 8x-5=0; x# 40,5
4x* -1
D=8"+4-4-5=144=12%; x|=8+12=2,5 u xz=8'812=—0,5

Otser: x = 2,5
2.—
6 2 2 =4x2 45;
542x S5-2x 4x°-25
2(2x—5)+2(2x+5) _4x’ =45
4x* =25 4x* =25’

2—- —
f‘-—fui:o A —8x—45=0; x# 12,5
4x° =25

8+28

D=8 +4-4-45=784=28"; x, = =4,5 ux;=-2,5.
Oreer: x = 4,5.
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1 _ 1 4
¥ +4x-2 xX*+dx x*+4x-3°
t=x’+dx+4=(x+2) D> x=+Jr ~2;

10. a)

16 1-4 1-7° (—4Yi-6) 1-7"
2 -4)t-6)—-(t-7)

=0;2F-211+55=0;
(t-8(-6)t-7)

21+1

D=21"-4.2.55=1; ;=" =55 ut,=5

Orser: x=i\/5,5—2, x=iJ§~2.

2
'6)x +6+ 2x ___5_1_;
X x_+6 5
Ly 1_5— 5¢_26t+5=0
X t
=262——4v25=576=242;t,=26+24=5 ;2%

[=52x"-5x+6=0=>x=2 ux=3
I=—;-=>5x2—x+30=0
D=1-4.5-30<0

OrBer: x=2ux=3.
11.T.

12.2) x> -16>0; (x-4)x+4)>0.

] - S

A~ g

Orser: (—o;—4]u [4;+00) . - -4 | 4 X
6) —x*-12<0; x> +12>0. Otser: (~o0;+o).
B) x2>3x; x2-3x>0; x(x-3)>0.

Otser: (—w;O]u [3;+oo) . 8' ‘; X
r x?<25; (x-5)(x+5)<0.

+ | : I +
Orser: [— 5;5]. 5 5 . X



p) x*-22x+121>0; (x=11¥ >0; x#11. Orer: x 2 11.

e) x2-12x+36<0; (x-6f <0.
OTBeT: HeT peLUeHHS.

13.2) y = V6x—30x2

6x-30x*20; 30x2-6x<0;

+ +
x2_ig();x(x_l)g()' L
5 -5

Orser: [0,0,2]
1

6) y= 1 36-x2>0;
w/36—x2

x2-36<0; (x-6)x+6)<0. * [ : 1 + >

Ortser: [— 6;6] .

X
B) y=7=2==-,
2x°-13x-24
2x2~13x-24>0; - vl - [. —
D=169+8-24 =361; 1,5 3
_13+19
4
OrtBerT: (—oo;—l,S)u(8;+oo).
. x-2
N y= T
Ix“+2x-1
D=2+4.3=16=4%;
_-2+4 1 -2-4

X 6 EH.¥2=T—-—1 —+_j _ [—:—>

Otser: (—w;—l)U(—;-;+oo). ~1,5 1 X
3

14.2) (x+6)x-11)>0. -T_l_' B L_+__>

X

X =8&x; =-15.

(3%t +2x-1>0;

7

Otser: (~o0;-6)U (1 1;+00) . 6 i *

6) (x-0,1x+0,8)<0.

Otser: (-0,8:0,1). : -0,8 0,1 X
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B) (x+4)x+2)x-10)<0. . -fj v ﬂ»

OTseT: (l, 2) .
3

OTBeT: (—oo;—4)u(-2;10) -4 ) 10 X
1) x(x+2)x+1)x-1)>0.
G | D >
J \ @, A\ %4 ~7
-2 -1 0 1 X
Otser: (~00;-2)U (= 1,0)U (1;+00) .
15.2) (x+7)x-8)>0. ""1+ - r:—
- - »
Otser: (—00;—7)U (8;40). . -7 8 X
6) (x-4)5x-12)<0; (x~4(x-—%)<0.
+ - +
O >
Ortser: (2,4;4). 24 4 x
B) x-2 >0; x—2>0.
3x+6 ) x+2 + I - l +
. - -y . .
Otser: (—w0;-2)u(2;+). 2 2 X
2x-8 x—4
r) x+”<0,;—;1—1-<0. + r—:—j N
O O >
Ortser: (—ll;ft). -11 4 X
2 - -5 3
16. a) ¥ 42 15<0© <x< &S -5<x<4
x*-16>0 x| >4
O'rBe'l_':,(—S; 4).
x<—6
I +17x-6>0 ||yl ]
o 3 ©—-<x<2
5x*—11x+2<0 3
—<x<2
3 +17x-6=0;
D=17"+4-3-6=361=19%; x]=_176+19=§ " x2=“76'19=_6
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e T3 T,
s x
3

Ortser: (-oo; %j U(8; +0) .

6) 5x—1<0 +—-E R
x+4 !

/
Ortser: L—4;l). —4 1 x
> 5
6-x 3x-7 -
B 21 <0 + | B
) 2x -1 2x-1 O >
L7 1 7 X
Ortser: (5,—3{] : :

r) 3—2x<5; 7x+272() _ +_1 _ F’

X+6 x+6 &
-6 __2_7_ X
Orser: (_°°;—6)U[-—2:/z;+oo). 7
2x2+7x-4<0 —4st—1— 4<x<——
x~4<
18.a){ , 2, 3
9x“-120 |x|>l lesl
3 3 2
23+ Tx—4=0
D=7*44.2.-4=81=9%;
DA SN ol
4 2
Orser: 4,-3,-2, ~1.
1 1
3t +11x—42<0 —6_<_x$2-§ —65x$—15
6 2 < | = ) |
=920 |x|=1= 1—<x<2—
2 3

I +11x-42=0;
D=11"+4.3.42=625=25";
-11+25 7 -11-25
]= =—-sz= =
6 3 6
OTger: -6, -5, 4, -3,-2, 2.
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YpaBHeHHs H HEPABEHCTBA
¢ ABYM#l mepeMeHHLIMH

1. PewienneM ypaBHenus F(x, y) = 0 aBnsercs napa 4ucen (xo, Vo) Takas, 4to
F(xy, o) = 0 — 3TO BEpHOE YHCIIOBOE PABEHCTBO.
a)a2+3=7;a2=4; a=1%2
Otser: a=12.
6) He npu kakux a. . :
2. 'paduk ypasuenus F(x, y) = 0 — 3T0 MHOXECTBO TOHEK (Xo, Vo) TUIOCKO-
ctH O,,, KOTOpbi€ ABNAIOTCA PEIICHHEM JAHHOTO YPAaBHEHHA.
Orser: A. '
a)(x-1Y+(@p-4)7=4
0) (-2 +(-3)'=2°
F; (.X, J’) =0

4. PelueHueM CHCTEMBbl ypaBHEHUH 1 ... Ha3bIBAETCA Takas fapa
F(x,y)=0 '

qucen (Xo, ¥o), KOTOpas OXHOBPEMEHHO SBIAETCHA PEIIEHHEM KaXAOro ypas-

HeHus Fi(x,»)=0,rnéi=1, .., n.

a) na; 6) Her;

ly=2-x*
o1
x“+y" =4
| B4
2
7N\
-2 2 x
-2
OtBeT: (tJl—z+l;iJl—72_l) ' Ortser: (0;2) (_ts/.’_»;—l).
[Jﬁ—l J1_7+1]
Hit > 3 x >
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2 2 i =35
6. 2) x“+y° =16 6) y=5x
x—y=10 xy=8
0
Orser: HET.. OTBer: HeT.
(x=3Y+(y-1D*=25
B)
y=3x*+20
YA
=3x2+20

)+(y

OTBeT: HeT.

;
N_

1)*=25

2x-y=1
7.2 ){x iz 3 ; y=2x-13; x* -(2x-13f =23;

=23

x?—4x? +52x-169=23; 3x2 —52x+192=0;

D = 400, x, = 52+20 16

Orser: (12; 9),(3 -%J :
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+3 5

R S x=5-3y; 25-30y+9)2 =5y +3y2 + Y2 ~73=0;
x? —xy+y =73

35+61 48 -79

..-.——-; =—1' I em— _8
Y2 WA X2

13y2-35y-48=0; D=61%y, =
y y 3 26 13

Ortgert: -19-48 8:-1).
(-2} 6-0

3713

2"' =
B) 2x2 y2 23;4x2=64 x2=]6x12=i4;32_y2=23;
2x“ +y° =41 ,

¥y} =93y =13. Omser: (4;£3)(-4;+3).

2x+y=17 1 1 5
Nl 1 _5;y=7-2x; -+ -==0;

—+—== x 1-2x 6

x y 6
6(7-2x)+6x—5x(7-2x)=0; 42—12x+6x-35x+10x2 =0 ;

4141 21

1022 -41x+42=0 D=Ly =it =2l o2 iy, =2; 3y =281y, =3.
X" —41x M= =10 " PR b7 »2

Oreer: (2,1;2,8),(2:3).
8. Ilycte xM — anuHa, y M — IIWpHHA, TOTAA Xy M2 - miowans Wi

4800m2, 2 (x + y)M — nepumetp unu 280mM. Iomyuaem cucremy:

xy = 4800 xy = 4800 o
{("+y) 280° {—140 y’y(140_y)"4800,

=80;y, =60;

y2 140y + 4800 = 0; D = 20%; , = MO; 2

X, = 60;x, =80 . Utak, 60m 1 80M — CTOpOHBI IPAMOYFOJILHHKA.

Orser: 60M, 80M. . .
9.2) y2x-5 6) ys—2x+6




10.a) x> +(y-1)*<25;
6) (x +4)" + (y-2)>25.

11. a) INpasslit kpyr; 6) HuoxHuit nonykpyr.
>x? -
12.2) Y% 74
y<5

I B4
\ y=@-3)
9

Apudmernueckas n reoMeTpHYECKas NPOrPeCCHH

1. a) 6;12;18;24;30;36; 6) 1;4;9;16;25;36.
2.a) a,=n*-1, a=0,ay =4—1=3,ay =8,a, =15,a5 = 24;

6) a, = —
n

+2 > a|=0€a2 =l/2,a3=3/5,a4=2/3,05=5/7;

B) a, =0,5" =2"—| > q =]’a2 =2’a3 :4,a4 =8’a5 =16.
Na=3,a,=10,a,=29,a,=66,a;= 127.

3.a) g, =20; am,=a—2";

9 ) ok} a4
a, =—=10; ====5 g =—==25; =—==1,25;
) ) a3 2 4 as 2

6) aq = -3;a,,+| = (— 1)"0,,; a =—-aq = 3;03 =ay = 3;04 =—a3 = "3;05 =a4 = -3.
4, Ap"q)MCT"‘lCCKaﬂ NPOrpeCCHst — YHCIIOBas NOCJICAOBATEIbHOCTb, B KOTO-
pO#i KaXKI0€ YMCII0, HAYMHAS CO BTOPOTO, PaBHO NpPEbLLYLIEMY, CIOXEHHO-
MY C OIHHUM H TEM XK€ YHCJIOM, MOCTOAHHBIM T 3TOM MOCNEAOBATENILHOCTH.
a=37d=4;

=aq+d=4Lkaz=ay+d=45a,=a;+d=4%as =a4 +d =53 .
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5. a,=a +d(n-1);

6.2) g, =) +10d =-3+10-11=107;

6) a3, = +30d =08-30-02=-52.

71217 ... ay =12;d = 50, =ay +d{n—1)=12-5(n—1)=17~5n;
=58=17-5n5n="75n=15, 3Haunr -58 = a5 ;

=76 =17-5n; 5n=93; n=—’?eN », 3HaYUT —76 - HE uneH (a,,).

ap_| +any |

8. @, =kn+b; apy = k(n=1)+ by, = k(n+ 1)+ bia, = 2=l

k(n—1)+b+k(n+1)+b
knyp = _ 2

apudMeTHYEcKas Mporpeccus, YTa,.
a) a, =3n-1 - apudpmernueckas nporpeccus ¢ k=3.b=-1;

— BepHo ana moboro n € N, 3HAYMT, (a,,) -

6) a,, =-n+16 — apudmerHueckad nporpeccus ¢ k =-1,b=16;
B) a, =0,4n — apudmeTnueckas nporpeccua ¢ k=04,b=0;
N a,=14n’;a =14;a, =56;a, =126;

5614 %126 - 56, 3nauut (a,,) — He apudMeTHUECKas POrpeccHs;

) a, =% — dpudMmeTHyecKas nporpeccus ¢ k= i—,b =0.

e) a, =—";—l — apudmernyeckas nporpeccus ¢ k =%, b=—%.
9. 5, = 2a|+d(n—l).n;
2
a) 1,5, 4,5, 7,5,...; a =15 d=3; S, =\.2‘_1’5§3_'_-5_-6=54. -
6) S6=M-6=—18 '
2
10. a) a ="‘8,'d=5; S]O =:-l6—;2'£"10= 145
6) a=04;d=-02; S =9§‘LS—’2-L3.10=-5.
11.a) 50; 51; 52; .....; 70; n=21; a,=50; d =1;
Sy = 100;’20-2:=1260.
6)25;26; . 75, n=51; 0, =25;d = 1; S, =020 §1=2550
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12. Teomerpuueckas mporpeccus — Takas YUCNOBad NOCNEAOBATENBHOCTD, B
KOTOPOIi NEPBLI UIEH OTIIMYEH OT HYJIA, a KaXK/IbIi K3 NOCNENYIOWNX PaBeH
npeablAyeMy, YMHOXEHHOMY Ha HEKOTOPOE MOCTOSHHOE IS AaHHOI Mo-

C/IEAOBATENBHOCTH YUCIIO, OTIMYHOE OT HyNA. b =72,9 =05
b, =72-05=36,b;=36-0,5=18;b, =18-05=9,b5=9-05=45.
13' bn =blqn_l 5 ﬂ) bl =21q=_11b5 =2'q4 =2-(—l)4 =2’
6
6) b' :2, q:ﬁ, b7=2'(\/§) =2'23=16 .
n_
14. 5, =ﬂq—ll‘,,ﬂpﬂ g#1;12;-6;3; ... b=12; q::——i:—l-
q-

12(l-1
ayS = \67_ ) 12632 213 63
R o e T
: _

6) S, = (- 10)[(22) : ] 210.

12(64-1) _-12-63 _
-3 3
3(27-1) 78

B-1 B

15.a) b =12, =-2; S¢ =

=252

6) b =3.q=vV3; Sg=

DJieMeHThbl KOMOHHATOPHKH H T€OPHN BepoATHOCTE#H

1. a) TlepecraHoBKa M3 n 3NEMEHTOB — 3TO YNOPAAOYEHHOE MHOXECTBO
JUIMHBL 1, COCTABJICHHOE M3 3JICMEHTOB N-3lIEMEHTHOTO MHOXKECTBA.

6) PasmelleHHE U3 n7 SNIEMEHTOB MO & — 3TO YNOPANOYECHHOE MHOXKECTBO
JUIHHBI &, COCTABNIEHHOE U3 3NIEMEHTOB N-3JIEMEHTHOTO MHOXECTBA.

B) CoueTaHHE U3 1 IEMEHTOB MO kK — 3TO A-3NEMEHTHOE NOJAMHOXKECTBO n-
3/IEMEHTHOTO MHOJKECTBA.

2.5, Cy, = 4220—=10626

3. 4-4-3-2-1=96 ; HauMenblee: 20468; nanbonsiuee: 86420.
5-8! 41 6!

3200 . 3 2 0
4.a)5C8-3!'5! 280; 6) A+ A l!+4! 54.
5.a) 84=614 na; 6) 38=2:19; 19> 14 => Her.
6. a) (n+4)! =380. (n+4)(n+3)=380=20-19; n+3=19;n=16
(n+2)!
!
0) (n+6)'=—1— (n+8)(n+7) 306=18-17;n+7=17; n=10.
(n+8)! 306
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7. CymecTByeT ToIbko 7 Cioco6OB pasMeCTUTh KHUIH Tak, YToGb! 4 cGopHuKa
3a/1a4 CTOJIH PAAOM, NO3ITOMY Beero 7-644!1=120960 cnocoGos.

8. CyumectByeT TO/IBKO 8 COCOGOB pa3sMecTHTh A€BOYEK Tak, uToObl Kars,
Bepa 1 I0Ona cunenu pagom, nostomy Beero 8-712 =80640 .

!

9. KHUMH MOXHO BEIOpaThL C,2=%=220 crniocobamu, a XypHaabl —
1

ch =§l'—0§—'=45 criocobamu. Beero: 220-45=9900 cnoco6os.

10. I[TycTs 6bU10 OTMEUYEHO 1 Touek, Toraa C2 =3-CZ , .
n___, (=4
Nm-2)! ~ 2Mn-6)
n=3
n=10

n(n—-1)=3(n-4)n-35);

n? ~:l3n+30=0:>[

Ortser: 10.

11. lycTs 4MCno yyammxcs pasHo n, Toraa C2 = I%C,f_,, .
n! 3 (n—4)!

2n- 2)' 7 2i(n-6)!
n(n—1)=10(n - 4)(n— 5); 3n” ~ 83n + 200 =0

D=83"-4-3.200= 4489 = 67 =827 95w n2=83;67=§

Orser: 25.

12. BepoaTHoCTb cy4afiHOro coOBITHA — 3TO 4acTOTa Ciy4aeB, B KOTOPbIX
OHO TPOH30LINO, T.€. OTHOLIEHUE YMCIIA TAKMX CIy4aeB K obluemy Huciy
MCMBITAHMIA.

CoBBITHE HA3BIBACTCA HEBO3MOXHBIM, €C/IH €My HE GNArONPHUATEH HH OJMH
W3 BO3MOXHBIX HCX040B. Ero BeposaTtHocTh paBHa 0. CobbITHe HasbiBaeTCA
ZOCTOBEPHEIM, ecni eMy GnaronpusreH yoboit ucxon ucnbitanus. Ero se-
pOATHOCTB paBHa 1.

‘ 5
13. a) ITpocTeIX 4Kcen 5, NO3TOMY BEPOATHOCTb paBHA —

4-
0) TaKkHX 4Hcen 4, NO3TOMY BEpOATHOCTb PaBHA B

4. A :M_i_i; P = 30-24 ;_6_= 1 ;
30 30 10 30 30 5
Ha, Mmoxer. )
15. Bcero Takum obpasom nosyunrcs 4! = 24 cinosa, NOITOMY BEPOATHOCTD
paBHa i— 1 .
24 12
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16. Bceero cyuwectsyer 7! = 5040 crioco6oB kepeObeBKH, U3 HUX TEX, B KO-
Topbix Mrope Oymer nexypurbh B cy660Ty M BockpeceHbe 2—6!=1440,

. 1440 2
NO3TOMY BEPOATHOCTH paBHA ==,
5040 7
17. Beero 4% = 16 Takux uHcer, a Tex, y KOTOPBIX LUM(pPbI COBHANAOT — 4,
4 _1
03 —=—.
MO3TOMY BEPOATHOCTb paBHa 16-2
. 1(a)} & : Srar
18.Sugcp=a’; Spy = 33 = —é-; BeposTHocTh paBHa —=— .
Sapcp = g
19. ITycTb XKenTwixX KpyXkekK », Toraa "y 0,15= nt3 .
n+9 (n+3)+9
" _o15=n%3
n+9 n+12
20n(n+12)+3(n+9)(n+12)=20(n+3)}n+9); 3n*+63n-216=0.

D=63"+4-3-216=6561=81>=n
Orser: 3.

3.

_ —63+81
6



SAJAHUSA U1 TIKOJIBHBIX OJII/IMHI/IA,I[

Ocennss oauMnuana

1. IMycts x — uudpa necATKoB, yA— uMdpa eaunuu, Toraa 10x+y — nanHoe

YHCIIO.

IMonmy4aem ypaBHenue: 10x+y = xy+12

IMepenuiem ero B Buae: (10-y)(x-1) =2

B nocnenHeM ypaBHEHMH clieéBa CTOMT MPOM3BEACHHE ABYX Ha-rypanmslx

YHCel, 3HAYUT, BO3MOXKHBI /IBa CITy4as:
10-y=2,y=8 10-y=1y=9

1 AT yTRYE,
x-1=5 x=2 x-1=2;x=3

Orser: 28 wnu 39.

2.

Tpeanosnioxum, uto apo6b %coxpa'mma, 1€ a=ak; b=bk,rne k=1 -

HaTypalbHoe yHcno. Toraa nomyyaem:
a-b_ak-bk _Ka-b)_ al—bl
a+b ak+bk k(g +b,)

npomsopeqm YCTIOBHIO. 3Haqm‘, Haile NpPEArNo0oKEHHE HEBEPHO. 3HAYHT,

a-b
, T.€. Apobb COKpaTHMa, 4TO
a+b

a
apo6b 3 HECOKpaTHMa, 4.T.A.

xX+x=2x,x20
3.y=x+|x‘={x_x=0’x<0 .

Y

1 1 1 1 1 1
+ fout—>—+—+..+—=n"

n+l n+2 2n 2n 2n 2n 2n 2
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S. (1+x2)2 =4x(l-x2);nyc1'b x2 =a >0, umeem: x2 =-1-4x;
(1+af =4x(1-a); a® +(2+4x)a+1-4x=0; D=16x";
a =il$i=-1<o; a2=#:—1—4x;

x*+4x+1=0; D=16-4=4.3; xu:-_—i——:

OTBC’T:—Zi\/g

6. |x—1|+|x+2|<3. Hynu monyneit x = -2, x, =1.

a) (—co;—2]; [-x-x-2<3; 9 .] ’
. X

2x2-4; x2-2; x=-2;
6) [-21]; 1-x+x+2<3;3<3; xe[-21];
B) [l+0); x-1+x+2<3; 2x<2; x<1; x=1;
Hroro, nosryyaem -2<x<1.
Oter: -2<x<1 -
7. [lycts AB = a kM.
X KM/4, y KM/4 — CKOPOCTH MNEIeX0Aa H BENIOCHMEAMCTa COOTBETCTBEHHO.
a-6 6 x 6

y x'y a-6 6 a-16

[Monyuaem:

a*-22a+96=6a; a>—28a+96=0; D=400;
_28+20

a =24; a, =4 - He MOAXOAHT MO YCNOBHIO AB = 24 kM.
Ortser: 24 km.
8. x2y2 —9x2 —4y? +36=0; 9x% + 4y +12xy = x2y? +12xy + 36 ;

(Bx+2y) =y +6)

3x+2y=xy+6; 3x+2y=—(xy+6);

3x—-xy=6-2y; Ix+xy=—6-2y;

x:ﬁ.__z_lzz; =ﬂ=_2
3-y 3+y

y=3. y=-3.

" Urak, rpaduku ypaBHEHHS - OOBEAUHEHHE YETHIPEX NPAMBIX:
x=-2,x=2,y=-3, y=3.
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_ Becennss onnmnuajga
1. 1. x6—x5+x3—x+l%x6—x5+x4—x4+x3—x2+x2—x+l=

= x"(x2 —-x+ 1)—x2(x2 -x+ I)+(x2 -x+ l)= ( 2 —)chlXx4 -x? +1)

2. 2x° +2xy+4y2 +2x+6y+52>1
x2+2xy+y2erz+2x-|:l~l~3y2+6y+3=(x+y)2+(x+l)2 +3(y+l)z 20
MpH MOOBIX X U y, 3HAYHT, HCXOIHOE HEPABEHCTBO TAKXKE BEPHO IS JIHOOBIX
X HY. U.T.].

3. |4+ =1.

4.a)JxT7-J——I=V;;

x+ x+x—\/;—2‘/m=\/;;
2x-2Vx2 —x =7 ; 2x= 22— x +4x

4x? = 4x? ~dx+ x4+ 4y x(? —x); 30 = 4P -]

9x? =16x(¢* - x)

x =0, 9=16(x-1); x2=1%.

Orser: 0; 1—9-.
16

6) Y(+x) Y0 =31-2; )
(1+x2)—3%/(1+x)4(1—x)2 +3%/(1+x)2(1—x)4 —(1-—.35)z =1-x2.
5.a,=7+12n=(7" -1+12n) +1=
=[6(1+7+...+7"")+12n]—1'=6(1+7+...+7""+2n)+1

Ocrarok ot aenesus 7* + 2 ua 3 pasen 0, nostomy 7 +2 =3/, rae k=0, ...,
n-1.

Torna a,=6[(1+2)+(7+2)+..+ (7" +2)|+1=
=18(/, +...+1,_)+1=18-m+1.

6. J3+JE+J§+JE+J3—J€+J5—I=1’[%L[3—J +I

. [1-./54,/5)2_1+J5+J§+1+J§-JE_2(1+J§)
)7 N3 )

=ﬁ(1+ﬁ)=ﬁ+~/§, YT
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7. 20 +1442 +320-1442 = \/2+~/_)3 lb-va
_2+J§+2 J2=4.

8. x2 —y =21; (x—yXx+y)=2l; x>y;

(x—y), (x+y) -HATypanbHele; 21 = 3:7 unu 21 = 1-21;

x-y=3;,x=3+y

Honyqaem:{ 3 342y=7;2y=4;, y=2x=5;
X

+y=7
HIHN
-y=Lx=y+l
Y=Y 9y=20; y=10 x=11.
x+y=21

Oreer: (5;2) wu (11; 10).
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