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CAMOCTOATEJIBHBIE PABOTbI
Bapwuanr 1.
C-1.

1. 1) f(x)=12x-5; f(2)=12 - 2-5=19;
f(0)=12 - 0-5=—5;  f(-1)=12- (-1)-5=17;
2) f(x)=x"-8x; f(10)=10"-8 - 10=20;
f(-2)=(— 2)2 8 (-2)=20; f(O) =0"-80=0;
> 7, (2)——— =0,6; g(0)=—— ==

3) g(x ——, =
) 9= 92 -2+43 2+3 0+3 3
2.1 g(x) 8 3X; a) 8-3x=5, 3x=3, x=1;0) 83x=11, 3x=3, x=1;

0-5 5

B) 8-3x=0; x=1
3

1 1 1
2) f(X)=——=x+2; a) ——x+2=1, ——x=1, Xx=3;
) f(x) 3 ) 3 3
1 1 1
6)——x+2=4, -3 X=2, X=6; B)——X+2=0, X=6.

3. D a) f0)=19-2 DO=R; 6) GOO= 5 D(fj=(-; 0) U (0s+<0);

B) p(X)=X—4; D(¢)=R; r) y=f D(y)—[o-+oo]-

2) a) g)=8-x; D(G)=R; 6) )= ; D()=(~e0; 0) U (03 c);

B) 0(x)=x-2; D()=R; 1) y:% X2 %0 X#-2; DY)=(-o65-2) U (-25400).

4.) Y3 E)R:.6) Y=-23; EQ)~2318) Y=

E(y)=(—0:0) U (0:+); 1) y= /X ; E(y)=[0;+o0)y 1) y=I¥f; E(Y)=[0;+0].
2

5. a) f(x)= 52X s f(2)+H(-2)=2f(2)=2 .ﬂzg;
+
0) g(x)— ;9(3)+9(=3)=9(3)-9(3)=0.
7-2k =12-3k
6. f(x)=kx+b; {172 2§k++bb’ k=5
b=7-2-5=-3

7. ) fx)=—= 206 foo=x—

2



C-2

1.
1) a) f(-3)=-2; 6) (-2)=2; ) f(0)=1; 1) f(3)=0; 2) a) f(x)=2; x,=2;
X,=—0,5; X;=3,5; 0) f(X)=0; x,=2,5; %,=0,5; X;=3; B) f(X)=2; x=3;
3) fmax:39 fmin;Z; 4) E(f):[fzs 3]
2.
1)

a) y=0,5%-3;

X 01 4 3
0) y=0,5x+2; v > 0 \2

N



2)
8
a)y=—;
X
X
B) Yy=—;
) Y 3

3)
a) y=x’;
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-x-1, x<-2 X x20
4oayy={ 1, -2<x<2; 6)y= Xl—{/— :
X—1, x>2 X x<0
aty 4y
2 2]
x X
-a -2 [+ 2 a -4 -3 -2 -1 0 1 2 3 a4

- X, -3<x<1
5.f0={ 1, -l<x<I.

-X+2, 1<x<4
2% —4x+8 _ X*(x-2)-4(x-2) _ (X -4H)(x-2) _X
2x% -8 2(x%—4) 2(x—4) 2
X4 # 0, T.x. 3HaMeHaTeb X # 2.

3
6. f(x)=2— -1;

31y

Wix

-3

7.1) 1 4 co ckopocThio, paBHOIt 4 kM/U; 2) 5—1=4 (u);
3) 7-5=2 (4) CcKOpOCTb paBHa % =2(xkm/u); 4) 4 km; 4 kM; 2 KM;

5) mwocce HaXOAWUTCS Ha PAcCTOSIHMM 2 KM OT JOMa, 3HA4UT, OT 03epa 10
mocce oH men 1 4.
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8. 1) moTorukamct Ha 2 9; 2) 5 4; 1,5 4; 3) ?ZIS (xm/a); % =50 (xm/u)
4) moTouukiucT Ha 1,5 u; 5) wepes 1 u; 6) 75-52,5=22,5 (KMS.

C-3
1. 1) a) x,=2,5, X,=1; 6) f(x)>0 npu xe[-3;-2,5)U(1;3]; f(X) < 0 mpu
X € (-2,5; 1); 2) f(x) Bospacraer mpu X € [-0,25; 2]; f(X) yObiBaeT mpu
X € [-3:-0,25] 1 [2; 3]; 3) Xiax=2, Xmin=0,25; 4) E()=[-0,25; 2].

2. 1) a) y=28x+35; D(y)=R, E(y)=R, y > 0 rpr X »;—Z , y<O0mpux @% ,
y=0 npu Xl% , f(X) Bospacraer Ha R; 6) y=—0,38x-19 ; D(Y)=R, E(y)=R;

y > 0 mpu X <701_3?8 =-50, y <0 npu X >-50; y=0 mpu Xx=50, f(X) ybosIBaeT

Ha R; B)y=38; D(Y)=R, E(y)=38, y>0mHaR;

2) a) y=§; D(y)=E(y)=(-o0; 0) U (0;+00); y > 0 mpu X > 0, y < 0 mpu X <0,
X

f(x) yoisaer na D(y); 6) y—-% 5 DOY)=E(y)=(-<0; 0) L (05+00);

y>0mpu x <0, y<0mopu X > 0, f(X) Bospacraer ua D(y).
3.1)a) y:§ x-15, % X=15, x=45; 6) y=0,2x+46, —0,2x=46, x=230;

B) y=—24 Her Hynell GyHKIMY;
2) a) y=Tx(x+4), X,;=0, X,=4; 6) y=9(X’+5) He nyneit GyHxmy;
B) Y=X(x+1)(%-2); X;=0, X;=1, X;=2;

3)a)y=vx+2:;x=2; B)y=Vx>—1; X=1, xo=1;

B) Y=+ x> +1  mer HyJel QyHKIUH.

0 <0
4. f(X)=x+x| f(x):{z’x XX>O;

X
o 1 2

Caoiictea: D(f)=R, E(f)=[0;+c0).
Hymu dyaxuum: x<0; f(X)>0 mpu x>0; f(X) Bo3pacraer mpu x>0; f;,=f(0)=0.



5. D(9)=R, E(9)=[4; 4]; 9(x) > 0 pu x > 0, g(x) < 0 mpu X <0, g(X)=0 npu
x=0; g(X) Bo3pacraer npu X € [-2; 2]; g(X) yObiBaeT npu X € (—o0;—2] u [2;+00).

C-4

-4 -3 -2 -1 0O 1 2 3 4

-5

=2 Dy~ 0) U (00 2) YA, (D=2, Yoo |
X 4 2 2

y(4)=§ ; 6)_3=2 s X_—l; _2=i , X_—i ; 2:2 s X:é ; 3:2 s X:1;
4 X 2 2 X
B)Y>0mpux>0,y<0mpux<0.
126 126
. y=—;a) 21:?—BepHo, 3HAYMT, TOYKA A TIPUHAIUICKHUT TpaduKy;
X

0) —42= %—Bepﬂo, 3HA4UT, TOuka B npunauiexxur rpaduxy;

B) —126=%—HeBepHO, 3HAuUT, Touka C He NPUHAUIEXKUT rpaduKy;

12
r) 14=—37HeBepH0, 3Ha4MT, Touka D He mpuHaTEeKHUT rpaduKy.

4
3—— =x+1.
X
4. a) 0)
i ) v
i a
: x
: a4 -3 -2 -1 0 1 =2z 3 a4
(Y-
i
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I x
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C-5
1.

1) a) x2—5x+6:0; D=25-46=1; x1:—5 ;1 =3; X,=2; 6)—y2—3y+4:0; y2+3y—4:0;

D=9+4 - 4=25; ylz#:l, y,=4; B) 7a’-21a+14=0; a’-3a+2=0;

D=94~2=1;a1=%=2, a=1; 1) 30°-12=0; b*4=0; b, ,=+2;
2) a) 2y°~y—6=0; D=1+4 - 2 - 6=49; y1=1+T7=2, yZL%;
6) 6a>+5a+1=0; D=25-4.6=1;a=— =1 o L.

12 3 2

B) 0,3x*+0,1x=0; 3x*+x=0; X(3x+1)=0; x,=0, xz—-%;

r) c*-3=0; Ci =t \/g ;

>

3) a) 0,5x°—x-0,5=0; X -2x-1=0; D=4+4=8; X, ,=

—Zijﬁ “1+2

6)-50a’+5a+1=0; 50a’-Sa-1=0; D=25+4 - 50=225;

as%:o,z, a,=-0,1; B) 36b>+12b-1=0; D=144+4 - 36=2 - 144;
12142 -1442
236 6

2. 1) a) X>—6x+11=X-2 - 3x+9+2=(x-3)*+2;
6) 2y Ay-1=2072y-— =2y -2y +1-2)=2(- 1) )=

=2(y-1)"-3; B) a’2a=a’2a+1-1=(a-1)"—1;

2y )y HAyTIE (Y Ay =AY Ay i4S)=y 2)’+5:

0) % x272x+5=§ (X*—6x+15)= % (X*£6X+9+6)= % (X=3)+2.
3. a) Yy 4y+7=y’Ay+4+3=(y-2)"+3 > 0;

6)—y +6y—12=—(y’—6y+12)=—(y"—6y+9+3)=—(y—3)*-3 < 0.

4. a) a’~10a+27, a0=% =5, 6)-a—6a-15; aoz% =3,

5. (3+a) cm u (5-a) cM — HOBBIE CTOPOHBI;
(3+a)(5-a) cM’ — IUIOMIa b TIOTYYEHHOTO MPAMOYTOJIbHUKA;
(3+a)(5-a)=—a’+2a+15; a= _—22 =1.

Orser: 1.



C-6

1. 1) a) X'~ 7x+12=0; D=49-4-12=1; x1=7—+1 =4; X,=3; X—Tx+12=(x—4)(x-3);

6) 5X—5%-10=0; x*~x—2=0; D:1+4.2:92

xlfﬂfz Xo=1; 5X°=5%—10=5(x-2)(x+1);

B) 4x2144 =(2X-12)(2x+12); 1) 10*+29%-30=0; D=841-+40 - 30;

2) a) X 2X-63=X"2x+1—64=(x—1 )~ 8’=(x_1-8)(x_1+8)=(x-9)(x+7);
—5+11 3

6) 6X+5x—4=0; D=25+4 -6 -4=121; XIZT ; Xz——E ;

6x2+5x4=6(x—% )(x+% ); B) 17x°—425=17(x*-25)=17(x-5)(x+5);
1) 5X°=30x+35=0; X—6x+7=0; D=36-4-7=2-4;

+

6+ ;‘/_ =3 +4/2; 5X-30x+35=5(x-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=164-2-7<0; Z)a)x 10x+27= 0; D=100-4 .27 <0; 6)— X +6x-2= =0;
X 6X+2O D3647 2<0; B)X+l =0; D=4<0.

‘-4 _(@a-2)@+2)_a-2 _ b*-b-6_(b-3)(b+2) _b-3

X12=

3.1)a) = ; 0) = = ;
TJa+14 7(a+2) 7 9b+18 9(b+2) 9
b*-b—6=0; D=1+4 - 6=25; b1=1+75= b2
5 7+6c-c> ct-6c-7 c*-6c+9-16 (c—3)° -4 _
21-3c 3c-21 3(c-7) 3(c-7)
_(=3-4)(c-3+4) _(c-=T)c+l) c+1
3(c-7) 3(c=7) 37

ey —4 -y _y=Ty
yr4sy—14  (y-2)(y+7) y=2
=)

y+5y=14=0; D=25+4 14=81; 2 =T

x>+ x% = 72x x(x2+x—72) X(X=8)(X+9) X(x+9)

6 - - _ :
) Toxm 9(x—8) 9(x - 8) 9
X+x=72=0; D=1+4 - 72=289; x,= 17 =8, X=29;
5) 5a-a’ B a’-5a . a@-5  a |
5+34a-7a> 7a’-34a-5 7(a_5)(a+1J 7a+1’
7
782 34a-5-0; D=1156+4 - 7 - 5-1296; a,= 24+ 36 S;az—-%.
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4 1 y>—11y -26 _(y-13)(y+2) _y-13 ~f(y):
9y +18 9(y+2) 9 ’

VP-11y-26=0; D=121+4 - 26=225; y,= 15 3y _ 5.
fes =23 . fan=2B . fri2)= 1221 L,
9 9 9

2 x*—18x+80  x*—18x+81-1 (x=9)*-1 _

5x—50 5(x—10) 5(x —10)
_(X=9-D(x=9+1) _ (x-10)(x-8) _ x-8 —();

5(x—10) 5(x—10) 5 ’
f-12)= ‘125‘8#; f(8,5):¥20,1; f(48):$: .

5 8a-3 40-27a _8a-3  27a-40 _
" a+5 a’i2a-15 a+5 (a-3)a+s)
_(8a-3)(@a-3)+27a-40 8a’-27a+9+27a-40  8a’-3l

(a-3)(a+5) (a-3)@+5) ~(@a-3)@a+5)
x> —2x% —4x+8 xz(x—2)—4(x—2)_
6. y= = =
2x% -8 2(x* —4)
=(X—2)(x2—4):x—2’ N
2(x* -4 2
aty
2

S

-4 =2 0/

-4



C-7

1 >
1. f{(x)==x";
(X)SX’
x [ o] #1 [ #2 | 3 | 4| 45
5 5 5 5

43&34
-1

2 2
1 (5 5 1 (77 49 1.,
f(-2,5)=f(2,5)=—| = | =2;f-3.5)=f3,5)==-| = | =—; g=——=x;
5 49

9(*2,5)=g(2,5)=*f(275)=*Z; 9(73,5)=g(3,5)=*f(3,5)=*% .

2. y=2x7; a) y=200, 200=2x>, X’=100, X,,=%10; (10, 200), (-10, 200);

6) y=800, 800=2x", x’=400, X;,=%20; (20, 800), (-20, 800); B) y=50X,
50%=2x", X,=0, X,=25; (0, 0), (25, 1250); r) y=—3200x, —3200x=2x>, X,=0,
%=—1600; (0, 0); (~1600, 5120000).

3. y—~25x2; a) A(-2;-100); —100125(—2)2—BepH0, 3HAYHT, IPUHAJICIKUT;
0) B(2, 100); 100=-25 - 22—HeBepHo, 3HAYHT, HE TIPHHAIICIKHUT;,

B) C(% =), =1=25 - SLZ —BEPHO, 3HAYMUT, MIPUHAICHKHT.

8iv

6 /

a

-4 -2 2 4

-4
/ N
-8

4.
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1 1
5@%jf,XEPiﬂNmW@%wmme?6ém6Hl

1
—X
4

K F2 8] Youy(8)= - =16, YouY(O)0.

2 10-t2

6.h="L . 120=
2 2

7. a)

2
: 12:%; £=24 t=+24 =26 ()
0)

1ty

B)

Wix

-1

-3

-3 -2 -1

1. a)

Hix

C-8
0)

-a

-a

2
s

13



2.
a) f(X)=x"—6x+4; ngzl n=f(3)=9-18+4=-235; (3;-5);

6) f(X)=X—4x+1; m=i2—-2, N=f(-2)=—4+8+1=5; (-2; 5);

B) f(X)=3x—12x+2; m=%=2, n=f(2)=3 - 4-24+2=10; (2:-10).
3. f(X)=x—6x+4;

a)X; = 0,7 X ~5,2;

f(X) > 0 mpu X € (—o0; X;) U (Xp5+00); f(X) < 0 mpu X € (X; Xo);

6) f(X) Bo3pacraer mpu X € [3;+0), yobiBaeT npu X € (—0; 3]; frin=35.
4. f(X)=x"—4x+1;

14



X1 X2

a) X; #4,2; X,  0,2; f(X) > 0 npu X € (X;; X,); f(X) <0 mpu

X € (=05 X;) U (X;1+0); 6) f(X) Bospacraer npu X € [—o0;—2), yOBIBaET Ipu
X e (_27+OO]’ fmaxzs-

5. y=xX>+6x+5, X e [-6;2];

——g——S, n=f(-3)=9-18+5=4; (-3;-4);

y(2)=4+12+5=21; ® ® g
E(y)=[-4: 21]. 6 3 2
6. a) 6)
B) r)

15



7. y:x2+bx+c; M(5, 7); S:mlg,b——lo; T7=n=f(5)=25-50+c=c-25; c=32.
8. h=24t-5t;

28.9

[+ 4.8 9.6
1) hy=28,8; 2) msa noauumascs seepx npu t € [0; 2,4],
omyckacst BHu3 ipu t € [2,4; 4,8]; 3) uepes 4,8 c.
C9

1.
1) y=2X27X715; a) BBepx;

1+11
6) 2¢x-15=0; D=1+4 - 2 - 15=121; Y= —— =3; x,=2,5;

B)

-3 2]

-12

1)y >0npu X € (—00; X;) U (X2;100); y <0 mpu X € (X;; Xa);

2) y—-3xz+5x+28; a) BHU3,;

:5+19:4; Xl——l;
3

6) 3x—5x—28=0; D=25+12-28=19% X,

16



18

r)y>0mpu X € (X;; %) ;Y < 0mpu X € (=05 X;) U (Xo5+00).

2.2) X’-8x+15>0; D=64-60=4; xﬁwfs ¥=3.

_L_L_

OtBert: (—0; 3) U (5;+).

6) 3+ 1x-4 < 0; D=121412 - 4=169; x=—+3 1~ -4

/3 X

B)X—9 >0 (x=3)(x+3)>0 _l / L_

v

Ortger: (—4; %).

\ 4

X
OtBeT: (—0;-3) U (3;+).
r) 2xx*>0; X-2x<0; Xx(x2)<0. 4 I I
0 2 X
Ortger: (0; 2).
3.a) X <4 (x-2)(x+2) <0. . | |
Otser: [2;2]. 2 2 X

17



6)X°>5, X=5>0; (x—/5 )(x++/5)>0.
+ I —

N

\ 4

OtBer: (—o0;— ﬁ ) U (\/g ;+o0).

B) 2X° > X; xz—g >0; x(x—% )2 0.

|
>
|
o(y—‘ 50—‘ &0—‘
4 + N
v

Otger: (—o0; 0) U (0,5;+00) X
o< — X e Xs0; x Ly >o0.
2 2 2
+ l — -
A »
Otgert: (—0;—0,5) U (0;+0). -0,5 X
4

a) 5a°-2a+1 > 0; D=4—4 - 5 < 0; T.x. b=5 > 0, T0 MOGOE & — pelieHue, 4.T.1.
6) 6a<a+10>0; a~6a+10>0; D=36-4-10<0;
T.K. b=1 > 0, To ;060€e & — pereHue, €.T.1.

5.a) y=vx% —14x+40 ; X’~14x+40 > 0; D=196-160=36;

X 14+6 =10: x,=4. n I _ I +
2 O O >
OtBet: (—o0; 4] U [10;+00). 4 10 X

) . 82> 0; 2X-8x <05 X dx < 0; X(x—4) < 0.

0) y=
\/8x—2x2
+ I r I +

»
A A »

0 4 X

Ortser: (0; 4).

6. X’—6x+C < 0: a) D=36-4c; uto6sl (1; 5) ObUT pelieHUeM, HYX)HO X;=1,
X=5, 1.€e. 1-6+Cc=0; C=5.

6) OTBeT: HU MPH KaKUX C.

2 a—
7. XTI 6 1243520, D=144-140=4; ;=22 _ 7
(x—-6)
x=s; U + — = U
(x-6)
Ortger: (5; 6) U (6; 7). 5 6 7 X

18



C-10
1.
1) a)(x-1)(x-3)>0. + | - | L -

Otgert: (—o0; 1) U (3;+0).

6) (x+2)(x=5). . D .

2 5 X
OtBer: (-2;5).
B) (X+9)(x+1)(x-11)>0. J\
- I + I - +
S N o D :
-9 -1 11 X

Otsert: (-9;-1) U (11;+o).

r) X(X+8)(X=17) < 0. —
1 [1.
-8 0 17 X
Otger: (—0;—8] U [0; 17].
N

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

»
»

Otset: (-3; 8) U (20;+00).

3 8 20 X
6) X(x+10)(x-3) < 0. s
- | + | _ | +
-10 0 3 X

OtBert: (—0;—10] W [0;3).
B) (X=1)(x+5) = 0; D) (xH1)(x+5) = 0.

um
-5 -1 1 X
Otser: [-5;—1] U [1;+0).

r) CHD(X+6)(x-5) < 0;  (X+6)(x=5) < 0.

1

-6 5 X

Ortser: [-6; 5].
19



2.1) a) (2x-1)(x+9) < 0, (x—% )(X+9) <0.

+ +

Ortger: (-9; %). - 172 X

6) (B X(4x19) < 0; (x-8)(x+ ) > 0.

4
+ | - | +
-9/4 8

v

OrtBer: (foo;f%] U [8;+00).

X
B)-(x-1)(5-X)(x+20) >0  (x—1)(x=5)(x+20) > 0.
— I + I — I + R
220 1 5 X
Otgert: (-20; 1) U (5;+0).
9
2) a) (4x+9)(10-x) > 0; (x+=)(x-10) <O0.
4 + I - I + R
9 9/4 10
OrtBer: (fz; 10).
6) (4-x°)(10x+35) < 0; (x-2)(x+2)(x+3,5) > 0.
- I + I - I + -
-3.5 -2 2 X
OtBeT: (-3,572) U (2;+0).
B) (4x’—9)(25°%°)(3X*+2) > 0; (xz—% )(*=25) < 0;
3 3
(X—=)(X+=)(X=5)(x+5) < 0.
S i WD € T S
5 3/2 32 5 X

3 3
Oter: (-5;——)uU (= 5).
( 2) (2 )

3.
B + +

n a) X230, ﬂ—»
X+7

Ortger: (-7; 3).
20




6 X250,
X—6

-9 6 X
OtBert: (—0;-9] U [6;+0).
7x X
B) <0; <0.
4x—10  ° x-25 + - ) G
o >
Otsert: [0; 2,5]. 0 2,5 X
2) a) 2X_10<0; X_5<0. m
X+8 X+8 + _ + -~
Ortger: (-8; 5). -8 5
2
6) X" —16 >0 X=4)(x+4) >0.
X+9 X+9 l
— + - + R
R -4 4
Otser: (~9;-4] oo [4;00). ? ¥
p— 2 p—
p) X o T <0,
X" +8
_ | + — + R
-7 7 X
Oteer: (—0;-7] U [1; 7].
4.
a) y=,4/(10-X)(x+21) ; (10-X)(x+21) > 0; (x-10)(x+21)<0.
+ — - .
221 10
Ortser: [-21; 10].
6) Y=y (x = 2)(x —15)(x +3) ; " (x-2)(X-15)(x+3) > 0.
| -+ | _ | + o
3 15 X
OtBert: [-3; 2] U [15;+x].
5. a) (x+9)( x=5)*(x-18) > 0.
+ - I +
-9 18 X

OrgeT: (—0;-9) U (18;+00).
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x> ~13x+30 _ 13+7 _

0) 5 0; X2713x+30:0; D=169-4 - 30=49; x,= 10;
X+ 7x+10
2 -7+3
X=3; X+7x+10=0; D=49-4 -10=9; x,;= 3 =2; X=75;
(x—-10)(x-3) <0
(X+2)(x+5) + - + - + R
A A Y4 A g
-5 2 3 10 X
Otgert: (-5;-2) U (3; 10).
B) X'—5X+6X > 0; X(X’=5%+6) > 0; X—5x+6=0;
D=25-24=1 X1=ST+1=3;
¥=2; X(x-2)(x-3) > 0. - L - L— l A
Ortset: [0; 2] U [3;+%0]. 0 2 3 X
4 2
p) XZ1XH9 G 10 +9=0; D=100-4 - 9=64;
4x+12
2 2 _ _
12:10+8=9; x22=1; (X" =9)(x* 1) <0: (X=3)(X+3)(X-1D(x+1) <0
X+3 X+3
- - + +
3 -1 1 3 X

OtBert: (—0;-3) U (-3;-1]1 U [1; 3].

C-11
1. a) X5+3X6—X3+1:0; 3xXC—x+1=0"mecras CTEICHb,
6) (x+4)( x-T)(x+8)=0 TpeTs CTeneHb; B) X (X+H4)—(x-2)(X*+1)=3;
X HAX (X -2X 4x%-2)-3=0; 6X’*~X~1=0. BTOpasi CTEICHB;
r) (X=2)BXA1)B3(X2)=4; 36X+ 23X +6-4=0;
X—6x’=0 TPETHsI CTEIEHb;
2.2) X'—4x=0 Xx(X—4)=0 X(X-2)(x+2)=0; X,=0, X,3=+2;
6) XX DH(x+4)=4 X(x+1)+x=0; X;=0, X(x+1)+1=0 x*+x+1=0 D=1-4<0
HET KOpHEil; B) X'—5X*+4=0; D=25-4 - 4=9;
X12:_5;3 =4 5 X22:1; X1‘2:i2; X3’4:i1.
3. 1) a) (12x+1)(3x=1)~(6x+2)’=10; 36x°+3%—12X—-1—(36X+24x+4)—-10=0;
—9%—1-24x-4-10=0 33x=15; x;g ; 6) (3x+7)(3x=7)-3x(3%+1)=5;

9x*—49-9x*-3x-5=0; 3x=>54; x=18:;
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p) XL 3L L gk 3 10x-4-320; 610, x=2;
4 3 4 3
r x(22— X, X3 Z 2% 1 2(2-X)+X(3+2X)4=0;

AX2XH3XH2X—4=0;  Tx—4=0; x:g;
2) a) (6x—1)(x+1)=20; 6X’+5%-21=0; D=25+4 - 6 - 21=529;
phLUN & —1; 6) (x-7)(x+7)—11x-30=(x+5)*+(x-2)*;

=K==
12 2 12 3
X2—49-11%-30=X"+10X+25+X>~4x+4; X*+17x+108=0; D=289-4 - 108 <0

2 2
HET KOpHeil; B) X _X_ x+1 ; X7 2X = X;I ; 3X276X716X716=0;

6 8 3 6
322 16=0; D=484+12 - 16=676; %,= 22226 —8; =2

1

2) 17-2x+ 54% : 34-4x+3X"+4x—109=0; 3x’=75, X*=25, X;,=*5.
4. a) x-13=0; 6) (x-4)(x+11)=0, X*+7x-44=0; B) (X-—2)(X+2)(X-5)=0;
(C—4)(x=5)=0; X’—4x=5x"+20=0; X’—5x*—4x+20=0.

_ _ 2 w2
5.9) XD X 23) _Gé 3’0 —%;3x(x—1)+6(x—3)2:4(4—x)24;
3X-3XH6(X—6X+9)=4(X'—8X+16)—4; 3X°—3X+6X"—36X+54—4X*+32%—64+4=0;

SX_TX_6=0: D=49+4 -5 - 6=169; X,= 71+ 013 P leg;

X(3x+4) _
2

2

(x=3) N X(X+2) + X
4

2X°—12%+1 8HX+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; YpaBHEHHUE He MMeeT KopHe#i , T.K. X'+6x+7x*+8 > 0
mpi - BCex X. 6) 12X+11x+10x4=140; BepHO, T.K. ecid Obl OBLI
OTpPHUNATSNBHBIl KOPeHb, TO JieBas 4YacTh Obula OBl MeHbIE HYJIS (T.K.
KaxJoe ciiaraeMoe ObLTo Obl' MEHBIIIE HyJis, a ipaBast 140 > 0);
B) OX(X—1)~(3xF+4)(B%4)=51-9; 9X-9x-9x’+16=51-9x; 16=5] —= HeT KOpHeil,
r) 7X+14x"-21x-49x=13; ypaBHEHHE HE MMEET IIENbIX KOpHEH, T.K. eCiu Obl
OBLI LENTBII KOPEHB, TO IPABast 4aCTh ACTHIachk ObI Ha 7, a JIeBasi — HET.

6) x+1=

;1 ; AXHA=2(XP—6X+9)HXCH+2X+2X2;

C-12
1. a) 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=— % = —1?4 ; 6) 16X°+2(b—4)x+(2-3b)=0; 16-16+2(b—4)-4+2-3b=0;

256+8b—32+2-3b=0; Sh=-226; b——% .
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2. bx=1=0; bx=1; X=%; b=+1.

3. 5x-3a=2, x=2+53a.
a) 27320, 213a>0, a>—§; 6) 2+3a<0,a<f§;
2+3a
B) >10; 2+3a>50; 3a>48;a> 16;
2432 [2+3a>5 [3a>3 |27)
>k 1243a<10; 3a<8 la<o 8
r) 5 ’ ’ 3; 1<a< 3
2+3a<2;
5

4. a) 4xX’+8x+b=0; D=64—4 - 4b> 0; 64-16b>0; 16b<64; b<4;
6) 5X*+bx+5=0; D=b*4-5-5>0; b*~100>0; (b-10)(b+10)>0;

b e (~o0;-10) U (10;+00). -10 10

5. a) 2X°—6x+t=0; D=36-4 -2 - t=0; 36=8t; t=§=4,5;

6) X'+tx+4=0; D=t"—4-4=0; t’=16; t,,=+4.
6. a) 4X°+cx+6=0; D=c’—4 - 4 - 6 <0;

296 <0; (c4v6)(ct4v6)<0. + I _ I +

A o

4 6 46 c
C e (4+6;46).

0) X' +6x+c=0; D=36-4c <0; 4c>36, €>9.

A 4

7. a0 15 AxA=2 =2 o Slps 35300, AT5 g
a a a a

R W G

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

8. X +bx=0 mpu b=0, X=0 —eaMHCTBEHHBII KOPEHB;

X—bx—5=0; D=b*+4-5>0 npu mo6om b nmeer 1Ba KOpHS;

X+bx+5=0; D=b’~4-5>0 ne npu mobom b;

X’—2b=0 rpu b=0, X=0—eIMHCTBEHHBII KOPEHb;

bx*~2=0 npu b=0 mer kopHeit; X’—4x+b=0; D=16-4b > 0 He npu moGom b.
Otser: X’—bx—5=0.
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9. x+n’ (x-1)-x=0, mycTb @ M —& KOPHH yPABHCHHS, TOT/IA
2., .2
a‘+n“(a-)-a=0
5 2( ) ; n’(a-1)-a=n’(-a—1)+a; an’-n’—a=an’-n’+a;
a“+n°(-a-1)+a=0

2an’=2a; n’=l, n=tl.
10. x’-2ax+a’~1=0; D=4a’4(a’-1)=4;

2a+2 a1 Jl<atl<si0<a<d

X= =a+1, x=a-1; {1<a_1<5 2<a<6’

Ortser: a € (2; 4). 0 2 4 6"
C-13

1) a) 9x*-27x’=0; X*-3x*=0; X*(x-3)=0; X,;=0, X,=3;

6) X —64x=0; X(X’=64)=0; X(X-8)(x+8)=0; X;=0, X,3=+8;
B) X’+0,8x=0; X(x’+0,8)=0; x=0;

2) a) X'—4x°-9x+36=0; X’(x—4)-9(x—4)=0; (x—4)gx2—9):0;
(X4 )(x=3)(x+3)=0; X;=4, X,3=#3; 6) x+3x* x*=3=0;  X'(X*+3)~(x*+3)=0;
(CH3)K=1)=0; X'=15 X175 B) =2y '=y-2; y*-2y*-y+2=0; y(y-2)(y-2)=0;
Y2 Dy+D=0;  yi=2, Yos=tl.

2. a) (X*—7)—4(X’~7)—45=0; X’~T=y, y—4y-45=0; D=16+4 - 45=196;
y=2E gy 5 X720, x,m16, X, = XT= 5, X=2; Xsu=tN2 ;
6) (X+2X)"2(X*+2X)-3=0; X+2x=y, y-2y-3=0; D=4+4 -3=16;
=2 o3y 1 X2xe3; X2 3=0; D=4+4 - 3=16; X=

Xo=3; XoAH2x=1; X*+2x+1=0; (x+1)’=0; X;=1;
B) (C—x+1)(X*—x=7)=65; X’—x=y; (y+1)( y-7)-65=0; y*—6y-72=0;

D=36+4-72=324; y,= 0+18 1, , Y63 X'—x=12; X’~x-12=0; D=1+4-12=49;

-2+4

L,

X1=1+T7 = 4 X=3; X X=-6; X x+6=0; D=1-4"6<0 mner KOpHEH.

Ortsert: —3; 4.

3. a) X' 13X3+36=0; D=169-4-36=25: x,’= >3 _

9u X2=4; X1’2=i3, X3’4=i2;

6) X'-5x*+4=0; D=25-4-4=9; x2=5—;3 =4 u X=1; X,=%2, Xsu~*l;
4, e 2 —5+7 2
B) X +5X—6=0; D=25+4 - 6=49; x= =lu X=6 X ,=%l;
-7+15

1) X+7x°—44=0; D=49+4 - 44=225; x*= =4 ux <0, X,=*2;
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-9+7

1) X +9x*+8=0; D=81-4 - 8=49; x,’= <0;%°<0 mHer KOpHEH;

) X*+16x*=0, X*(X*+16)=0, x’=0, x=0;
4. y=x'-8x*-9; x'-8x*-9=0; D=64+4 - 9=100;

2 8+10 _ 9u X=1<0; X;,=%3; (3;0)u(-3;0).

X

5. X M3 +H3XH2x+2=0; X (x+1)H3XC(XF1)+2(x+1)=0;
(HDMH3H2)=0; x;=1; x+3x*+2=0; D=9-4.2=1;
-3+1

X= <0 u X=2<0. Ortser: —1.
X>—4 X 1 x*-4 1 10 3 )
6. + =3—; =t; t+-=—/; 3t+—=10; 3t—10t+3=0;
X x2—-4 3 X t 3 t
2
X" -4
D=100-4- 3 - 3=64; t,=10"8 _3. tfé; S =3; X 4=3x; X -3%-4=0;
X
3+5 x-4 1

D=9+4 . 4:25, Xl:T =4 5 X=1;

1++145

D=1+4 - 12 - 3=145; X3,=
7. a) X'—Tx+6; X' —X—6X+6=0; X(X'—1)-6(x—1)=0; X(X=1)(x+1)—-6(x—1)=0;
(- 1)YOCHX6)=0; X,=1; X*+X-6=0 D=1+4 - 6=25; x;=—1>

=2 X3_—3;
6) X’—43x+42 X' —x—42x+42=0; X(x—1) (x+1)-42(x=1)=0; (x—1)(X*+x—42)=0;
Xi=1; X+x-42=0; D=1+4 - 42=169; x,=—+13

=6 5 X3;7.

8. a) (x+1)(X+2)(x+3)(x+4)=360; (X’+5x+4)(X*+5x+6)-360=0; X*+5x+4=y;
—2+38

Y(y+2)-360=0; y*+2y-360=0; D=4+4-360=4-361; y,= =18, y,=20;
XL 4=18; X+ SK_14=0: DD542- 1481 %= =2 £ X7 xC+5%+4=20:
X+5x+24=0; D=25-4 - 24 <0/ HeT KOpHEii. Ortser: —7; 2.

6) (—Dx3)(x-5)(x=7)=105;  (—8x+7)(x—8x+15)-105=0;  x*—8x=y;
(y+7)(y+15)-105=0; y2+22y:0; y,1=0, y,=22; X—8x=0, X=0, X,=8;
X—8x=22, X-8x+22=0; D=64-4-22<0 wmer kopreii. Otser: 0; 8.
9.a) x'-6x+a=0; x=y; y—6y+a=0; f(y)=y’—6y+a;

f(0)>0
D=36-4a <0 umu 6 —HET pelIeHnl;
m= E =3<0

364a<0; 4a>36; a>0o.
OtBer: a>9.
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6) X+ax’+9=0, X’=y,  y’+tay+9=0;
D=a’-36 <0; (a-6)(at+6)<0; 6 <a<6 wm

a
m:—3<0;_a<0’a>0' Otser: a>-6.
£(0)=9>0
C-14
_ 2
1. {){y—_—g,sx ™8 Tpu pemenus: (—4,4;-1,5), (0.8; 7.8), (3,5; 1,8).
2. y=x"—4;

y=x>-4. AL . &y

a) ;  nBe Touku nepecedenus: A(-2; 0), B(3; 5);
=x*-4

0) y= ;  nmBe Touku nepeceyenus: C(—1,8;-0,8), D(2,2; 1,2);

—y2_
B) {y =X 84 ;  HET TOYEeK NepeceyeHusl. OTBeT: HET pelIeHHH.
y=X-

8
3.V T3 £ Ofser: (44:-2), (2; 4):
y=X+2

Y




6) {y =x*-2 Otset: (-1;-1), (3; 7).

y=2x+1"
%

2.2
B) {X Y =25 Orger: (-2,2;-4,4), (2,2; 4,4).

y =2X
-1i0 v/ :l.?f:)

.
r) {X Ty = 16. Otser: (-3.2; 2,5), (3,2; 2,5), (0;—4).

N2

A O

y.=X

28



4. a) OTBeT: 7Ba pelICHUS.

X

-4-3/-2-1012\34

0) OTBeT: ABa pelICHUs.

A
S

5. a)

hix

-4 -3 -2\ -1 O i 2 3

y =l x|
Otset: (-2,2;2,2), (2,2;2,2).

2
{y =Xx"-3 ;  nBe Touku nepecedenus: A(-2,2;2,2), B(2,2; 2,2).
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0)

A
(x=1%+(y-2)>=25.
y =2x ’
nBe Touku nepeceueHus: A(—1,2;-2,4), B(3,2; 6,4).
Otser: (—1,2;-2,4), (3,2; 6,4).
x>+ y2 =16
x—y=Kk
7's
0
X
-8 - s
C
A

H306pazum rpaduxy GyHKIUN HA PUCYHKE.
Paccmorpum AOAC: £C=90°, LA=20=45°.

OC=4 (pamuyc oxpyxkuocti); AC=4; OA=+v4%>+4 = 42 .

SIcHo, uto npu k=+4 \/E MOJTy4aeM OJHY TOUKY MepEeCceueHusl;

npu k € (4 V2 ;4 2 )—nBe TouKy; pH |K| > 4 V2 pEIIeHHs HET.
Otser: a) k=t4+2; 6) (42 ;4v2) B) (~o01-4+2) U (42 +w).
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C-15

3X+2y-2=0"

6% +(-8)> =100 36464 =100
3-6+2-(-8)-2=0 |18-16-2=0"

L {x2+y2 =100 .

BCPHO, 3HAYUT, ABJISICTCA.

2 _ 2 _ =
2. x_—3y+12_0 x2 3(x+4)+12 0; X(X-3)=0;
y=x+4 X°=3x=0

x=0, y;=4; (0;4); =3, ¥.=7; (3;7).

2 _
IIposepka: (0; 4); {2 __03:;+ 12=0 __ BEpPHO;

2 _
3;7); {3 -3-7+12=0 — BEpHO.

7=3+4
2 _ 2 -
3.1)a) {X +2y=6, X F20XD=6, 0,5y §-0; D=4+4 - 8=36;
y=x-1 X“+2X-2=6
246
X= 5 =2; X%=—4; yi=1, y=S5. Otger: (2; 1), (4;-5).

6) {X‘_y ‘:21 o ‘; y(y-2)-y=10, y*~3y-10=0; D=9+4 - 10=49;

V= 3‘;7 =5, y=2; X=3, X,—4. Otser: (3;5), (—4;-2).
2 _ 2_
) {Xy+x 4 X(>§+2)+X 4. xx2=0; D=1+4 - 2-9;
y=Xx+2 2" +2x-4=0
-1+3
X= 5 =1, %=2;¥,=3,.y,=0. Otset: (1;3), (-2;0).
2)'%) X yi=24 ((T+2y)F -7 =24 4o IRy Ay D40
X=2y =1 X =742y ’ '
3y’+28y+25=0; D=784-12 - 25=484; ylzﬂ= -1; yr—%;
X =7-2=5; X2=772 = —2. Orser: (5; 1), (—2; _2] .
3 3 373
x+3y =11 x=11-3y
2x+y* =14 | 2(11-3y)+y*-14=0

6+4

y-6y+8=0; D=36-4 - 8=4; y;=
Otger: (—4;5), (8;1).

=5, yzzl; X1;4, X2:8.
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2
Y7 -yGylOI2=0. 2 32410 120,

B) y2—xy =12
X =3y-10

3y—-x=10

72y2+10y—12=0; y2—5y+6=0; D=25-4-6=1; y,=% =3,¥,=2; X=1; x,=4.

Otger: (-1; 3), (4; 2).

(X=2)(y—1)=30
3) ) {ZX—y:IO y=2x-10
15+17

D=225+4-2 - §=289; x\=— — =8, Xz——%; yi=6; y,=11.

(X=2@x=1D=30, 0 1s o

Ortger: (8; 6), (—% —11).

6) [ Yy =14 |10+3y)> —y(10+3y) +y* =14,
x—-3y =10 x=10+3y ’
100+60y+9y*—10y-3y*+y*~14=0; 7y*+50y+86=0; D=2500-4 - 7 - 86=92;

+—7Si3@:—5i3\/z
7 7 ’

5022423 —25%423
Yi2= = ; X12=10
2.7 7
—5+3423  —25+423
OrBer: s .
7 7
3x+2y=11 x=1=2y
4. {5x-3y=12 3 ; 55-10y-9y=36, 19y=19, y=1,
> 55210y o1,
X“+y —xy-y=6 3y=
x=3; 3%+1°-3 - 1-1=6; 10-3-1=6-BepHo. Orser: (3; 1).
x2 _ﬂ =9
X2 2 9 2 4 2
5. a) y" = X ; X*-9x*-400=0; D=81+4-400=1681;
Xy =20 _20
X
x’= 9";41 =25, X,=+5; Y, =t4. OTBET: (45; +4).

2 2 _
6) 1% 73 =22 12243y% £28-3y2 ; 6y=6; yy =t X=22+3=25; X=£5.
X" +3y° =28

Otger: (5; £1), (-5; £1).

5 y73—x2—2x
g) (X TAXTIY =3 3 3362 —dx=12;
X“+X+2y=4 2 6—2x" —4x
X+ X+—————— =4

X2-x—6=0; D=1+4 - 6=25, x1=%=3, X=2;
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3-9-6 =—4, y= 3_:+4 =1. Orser: (3;-4), (-2; 1).

Yi=

6. X+H(X—1-2)"=5; X +(X*-3)’=5; X +x'—6x+9=5;
X*5x2+4=0; D=25-4 - 4=9; xlzzs—?=4; X 2=1;
X12=%2; X34=t1; y1,=3; V;4=0. Ortsert: (£2; 3); (£1; 0).
1 1 5 1 1 5
—4—== | —t—=-Z=0
T.9x y 6 |2y-1 y 6  ;6y+12y-6-5y(2y-1)=0;
2y-x=1 |x=2y-1

18y-6-10y™+5y=0; 10y*~23y+6=0 D=529-40-6=289; y,= =+ 1/ _ 5.
3
VZZE;XF_’); X,=0,4. Orsert: (3; 2), (-0,4; 0,3).
X y 16 |x y 16
SHZ=— mt+s=— X 1 16
)y x 3 |y x 3;—=a, a+——?:0;
X-y=6  |Xx=6+y a
3a’-16a+3=0; D=256-4 -3 - 3=220; a1,2=16i223 55 _ 8i355 :
+
1Y 8NS5 gy gy By, gy S EOYSS
y 3 5455 5+4/55
OtBeT: 48i6\/§ 18
555 T 51455 )
C-16
1. Tlyets x-iiepBoe wncio,y — sropoe anenojtorma 1% Y=o | X=5tY
. lly p 5y p 2 pit Xy:84 y(5+y)=849

—5+19

Y5y~ 84=0: D=25+4 - 84361, y,= =Ty Yo=o12s X212 X=

Oter: 12 u 7 wmm —7 u—12.

2. [TycTh X cM—OJMH KaTeT, Toraa (X+7) cM—Ipyroi KaTer.

Hcnonp3ys Teopemy ITudaropa, momydaem: X +(x+7)°=13%

XHXH14x+49-169=0; 2X°+14x-120=0;  X*+7%-60=0; D=49+4 - 60=289;
=7+17

X=

=5, X, <0; 5 cm—mepBrlit kKaTeT, 5+7=12 (cM)—BTOpOIi KaTeT.

OtBet: Su 12 cm.
3. Ilycts X M — muHa, Y M — IIKMpUHA, TOTIa XY M — rmiomas win 2080 M
2(X+Yy) M — nepumetp uiu 184 m.
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. Jxy =2080 y(92-y)=2080 .
Ilony4aem cucremy: {Z(X Y =184 | x=92—y ;
y'—92y+2080=0; D=8464—4-2080=144; y,= 92 ;r 12 =52; y,=40; X;=40; X,=52.

Otget: 40 u 52 m.

4. [lycth X cM—ITHHA, Y CM—IIHPHHA, ToTAa 2(X+Y) cM—nepumetp min 20 cM;
(X*+y*) eM’—cymMa miomazeii kBagparos win 104 cv’.

2(Xx+y)=20 |x=10-y

Tlonyuaem cucremy: >
Y Y {x2+y2:104 10-y)? +y? =104

100-2y+2y°~104 > 0; 2y*—2y—4=0; y’—y-2=0; D=1+4 - 2=9; y,= % =2;
y,=1<0; Xx=8; 8 cM — anuHa, 2 cM — IIHUPHHA. OrBet: 8 1 2 cM.

5. HYCTB anepBoe YHUCIIO, nyTopoe Yucio, Torga Xy — HUX IPOU3BECACHUC,
(x+y)—ux cymma.

X+2y=19
Xy=X+Yy+29
2y +19y=48-y; 2y’-20y+48=0;

y'—10y+24=0; D=100-4 - 24=4; y—

Xx=19-2y .
y(19-2y)=19-2y+y+29°

Ilomyyaem cucremy: {

10+2

=6, Y74,

X=7, X=11. Oter: 7u 6 unn 11 u 4.
6. Ilycts X KM/4—CKOPOCTb HEPBOH TIpyMIBI, Y KM/4—CKOPOCTb BTOPOI
rpymIbl, Toraa (X+y) KM/4 — CKOPOCTb COMMKEHHMS,

18 18
y—Tipouutd BMecte 18 kM uiau 24. — 9 U — Y—TIPOXOJAUT BECh MyTh
X y

X+Yy
18 18 9
TepBasi ¥ BTOpasi TPpyIIia COOTBETCTBEHHO. VI3BeCcTHO, 4TO — = — + o
Xy
18 2. 9 - Y
LI x+y X+y . - AP, ..
Tomywaem cuctemy: E_E i £_£+L’ X+y=9, y=9-x;
Xy 107 x oy 10

E = i + L ; 20(9—X)-20x—x(9—x)=0; 180—20x—20x—9x+x2:0;
X 9-x 10

49+ 41

X—49x+180=0; D=2401-4-180=1681; x,= =45; X=4; y1<0; y,=5;
4 u 5 km/gu — ckopoctu I u Il rpynn coorBercTBenHo.  OTBet: 4 U 5 KM/u.
7. Ilycts 1 — Bes paboTa, X 4 — BBINONHAET BCIO paboTy I MammHucTka,
toraa (X+3) ¥ — BBINOJHSET BCIO padory II;

1

X

4acTh PabOTEI-TIPOU3BOAUTENBHOCTD I 1 II.
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2
UsBectHO, uTO 3a 6;({ 00e MalIMHUCTKH , paboTasi COBMECTHO, CICTAlT

20( 1 1 2X+3 3
BCIO paboTy, T.6. —| —+ =1; -—=0;
3{x x+3 X(x+3) 20

40X+60-3xX(x+3)=0; 40x+60-3x"—9x=0; 3x*~3 1x—60=0;

D=961+4 - 3 - 60=1681; x;= 31+4l =12, %, <0;1249wu 159 — tpebdyercs I
u Il MaIMHUCTKE, 4YTOOBI BBINOIHUTB BCIO PaboTy. Otset: 121 15 4.
C-17

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

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

r) a,00=5 - 100-2=498; 1) a=5k-2; €) a,;=5(k+1)-2=5k+3.

3.a) X,=N+6; X,=2+6=8; Xs=5+6=11; X,,—=10+6=16;

5 xn=2”3 L. x2:2 23 Ly, )(5:253 ;. Xlo:z 1;) 1:?;
B) X=n% X=2"=4; xs=5"=25; X;0=10°=100; r) X, =n(n—1); X,=2(2—1)=2;
Xs=5(5-1)=20; X;=10(10-1)=90; x) X,=n"-n; X,=2°-2=6; Xs=5"-5=120;
X16=10°-10=990; €) X;=(—1)" -n; Xo=(—1)* -2=2; Xs=(~1)*-5=5; X1=(~1)"*-10=10.
4. a,=55-4n, 15=55-4n, 4n=40, n=10. Orser: 10.

5.2) C,=3, C,,;=C,+4; C,=C,+4=7, C;=C,+4 =11, C,=C;+4 =15, Cs=C,+4=19;
6) C1:4, Cn+1:2Cn; C2:2C1:8, C3:2C2:l6, C4:2C3:32, C5:2C4:64.
6. 0,4; 042; 0428; 0,4285; 0,42857.

7. a,;=n"—2n+3; a) 3=n"-2n+3; n’-2n=0; n=2, 3Ha4uT, 3=a,;

6) 66=N"2n+3; N*—2n-63=0; D=4+4 - 63=4 - 64; n=>T2"

=0, 3HAUHT,

66=a.; B) 103=n"-2n+3; n’-2n-100=0; D=4+4-100=4-101;

- 2+24101
2

8. a) b, =4, b=b:+4, b=4n; 6)b,=1, b..,=5by, b=5"".

¢ N, 3nauut, 103—He unen {a,}.

C-18

1. a,=3,4; a,=0,2; d=a,-a,=0,2-3,4=3,6;
a;=a,+d=0,2-3,6=3.8; a,=a,+2d=0,2-2 - 3,6=7,4;
as=a,+3d=-0,2-3 - 3,6=11; ag=as+d=11-3,6=—14,6.
2.b,=0,8, d=4; b;=b,+2d=-0,8+2 - 4=7,2;
b=b,+6d=-0,8+6 - 4=23,2; b,,=b,+23d=0,8+23 - 4=91,2;
by =b,+d(k+1-1)=b,+kd.

3.a) a,=16, ag=37; ag=a,+7d, 7d=as-a, =22 ; & —37;16 =3;
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6)a=d, aw—I11; ag=a+17d, g=s—a -4 15

17 17 17
B) a1=0,5, a23;213;
4= - —23-05 28 14_ 14 7

22 22 22 11 110 55°

4.a,=106, d=12; a;=a,+5d=106+5-12=166; a;,=a,+11d=106+11-12=238.
5.x,=14, d=0,52) x;=17,5=X,+d(n-1)=14+0,5(n—1)=13,5+0,5n;
0,5n=17,5-13,5; 0,5n=4; n=8, 3Hauut, 17,5=Xs;
0) X,=19=x,+d(n-1)=13,5+0,5n; 19=13,5+0,5n;  0,5n=5,5; n=11, 3Hauwr,
19=X,1; B) X,=34=13,5+0,5n;  0,5n=20,5; n=41, 3HAYUT, 34=Xy;.
6.a,=18, d=a,-a,=4-18=14; a)-38=a,+d(n—1)=18-14(n—1)=32-14n;
14n=70, n=5, s3mauut, —38=as; 6)-64=32—-14n, 14n=96,

323:al+22d,

48
n=7 & N, 3Ha‘{I/IT,—64 HE BCTPETUTCA CPCAN NJAaHHBIX YHUCEIL.
B)—80+32-14n, 14n=112, n=8, 3nauut, —80=as.
7.2 a, a; a4 as 22; 2=a,, 22=a4 a;=a,+5d, d=—2—=

IIO3TOMY: a2:a1+d:2+4:6, a3:a1+2d:2+2 . 4:10,

a;=a,t3d=2+3 - 4=14, as=a,+4d=2+4 - 4=18.
8. a,—apumeTHUecKas MPOrPeccus; as=a,+4d, a,=a,+d,
an,=a,+d(n-2-1)=a,+d(n-3), a, s=a,+d(n-5-1)=a,+d(n-6),
a,ta, ,=a,+d+a,+d(n-3)=2a,+d(n-2), as+a, s=a,+4d+a,+d(n-6)=2a,+(n-2),
3HAYMUT, 8,18, ,=8s1a, 5 , YTO U TPeOOBATIOCH JOKA3aTh.
9. a,=7; Ilyctp azzxz, a3:(x+1)2, T7Ie X—HaTypajJbHOE YHCIIO.
Torna a,—a;=a;—a,; [lomyyaem: X=T=(x+1)"—x% xX*—7=2x+1; x*-2x—8=0;
D=4+4 - 8=36; xlzz—;’6:4; X ¢ N. 3Haunt, a,=4°=16, a;=(4+1)*=25.

Orser: 16 u 25.

2, 2
. o a +cC
10. Tlo croiicTry apudmeTHteckoit mporpeccun b’—a’=c’—b’, b'==————

1 1 1 1
HyxHo foka3athb, 4To =< + =
a+c 2/\b+c a+b

__at+b+b+c _ a+2b+c
2(a+b)b+c) 2@@+b)b+c)’
T.e. Hajo JOKa3aTh, uto: a’+ac+2ab+2bc+ac+c’=2(ab+h*+ac+be);

(a+c)(a+2b+c)=2(a+b)(b+c).

2 2 2 2 a2 + C2
a“+2ac+2ab+2bc+c*=2ab+2b +2ac+2bc; b* = ——.
1 1 1 1
T.e. MbI BUIUM, YTO paBeHCTBO =— + ;
a+c 2\b+c a+b
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, a’+c?
paBHOCI/IJ'IBHO paBeHCTBy b = T
1
. u
b+c a+c a+b

IIPOTPECCHUI0, YTO U TPeOOBATIOCH TOKa3aTh.

3Ha4yuT, ynciaa

TaKKe COCTABISIOT apUPMETHIECKYIO

C-19

1. 31;16, a2;13, d=a2—a1=3;
252 +c;(6—1) o 2a+5d

6) smzw-w =(-32+45) - 8=104;

-6 =(-32+15) - 3=5]1;

B) Sy5= -25=500;

23, +24d 25— (-32+72)
2 2
1) Seor= 2a1+d(2k+1—1).(k+1): —322+kd (k+1).

2.a)a=4, d=2; S,= Zalzlld 12 = 2'42“'2 12 =180;

6) =5, d=3; S,,=(2- (-5)+11-3)- 6=23 - 6=138; B) 2,=16,5, d=1,5;
S,=(2- 16,5+11 - (-1,5)) - 6=99; 1) a,=1++/3 , d=+/3;

Su=(1+ /3 )F11 - (=4/3)) - 6=(2-9+/3 ) - 6=12-54 /3 .
3. a,=3n+2; a,=3+2=5, a,=3 - 2+2=8, d=a,-a,=3;

S= 231;’40' 5= 10;12 5=55, S40:w-40 =(10+117) - 20=2540,
g 2rdk=D) | 104301 | T3k |
2 P 2

4. a)a=loGe1, Sy Su=22799 Te0-81 . 40-3240;
6)ai=10, d=1. S¢Sy 225890 00— 20489y - 454905:
24, +49d

B) 31:2, d:2, 850—?; SSO?T . 50:(4+98) - 25=2550.

5.a)a,=8, a=24; a~aj+6d; =24 _24°8 5,

6 6 3
- 10=(16+24) - 5=200;

b

2a, +9d

Si=

16 = a, +3d

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

6) a4=16, a12=88; {
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2a,+9d

a,=16-3 - 9=11; S,= - 10=(-22+81) - 5=295.

6. a,=15, d=2; Ssz - 26=(30+50) - 13=1040.
48:M.3 16 =24 +d
7. 5=48, S=141; 2a2+ 5d ‘4d7i126a_515 16-a)°
141228430 o 47 _0g 45g (7 =2+306-2)
47;3a1+80; 3a1=33; al=ll; d=16-11=5.
8.
k3 YCIOBHS 3a[a4H SICHO, 9TO 3 > >
HEPBBIM Yac pACCTOSHHE MEXIY —@ @

aBTOMOOMIIIMHU cOoKpaTuTcs Ha 10
KM, 3a BTOpo# uac Ha 15 km, 3a

TpeTuit yac Ha 20 KM.
Tostomy a,=10, d=5, S,=135,n-?; 135= Mn ;
270=(20+5n-5) - n, n(5n+15)-270=0, n(n+3)—54=0; n*+3n-54=0;
D=9+4.54-225; n,= 1

Wrak, yepe3 6 4 J1erKoBOil aBTOMOOMIIb JIOTOHUT IPY30BOH.

9. a) 3+7+11+..+x=289, d=4, a,=3; Sn:289:w-n;
289=(3+2(n-1))-n; 289=(2n+1)-n; 2n*+n-289=0; D=1+4 -2 - 289=2313;

B A

=6; N, < 0—He yIOBIETBOPSET YCIOBUIO 3a]1aul;

6) 8+542+.+x=270, d—3, a=8; sn=27o=W- n; 540=n(19-3n);
3n2719n+540=0; D=361-4-3-540<0. OTBeT: HEeT KOpHEH.
10. a) sn=5n2+3n=w. n= (al +%(n —1)] n;

4_s d=10

5n2+3n=£n2+(al—iJn; 2 y :
2 2 al —E = 3, a.l =8
3Hauur, {a,}—apudpMeTniecKas nporpeccHs.
6) S,=3n%; 3=dn2 4 a AN ; 3=3, d=6; a179=o, a,=3.
2 2 2 2
3Hauur, {a,} — apudpmMeTHdecKas Iporpeccus.

B) Sy=(4n-1n=4n"-n; 4n2—n:% n’+ [al B %]n ;

2 d . 3HauwT, {a,}—apumMerndecKkas IPOTrPecCHs.



C-20

1. b=0,3; b,=1,8; q:b—zzﬁ:a by=b, - q=1,8 - 6=10,8;
by 03

b,=b; - g=10,8 - 6=64,8; bs=b, - =64.8 - 6=388.8;

be=bs - G=388,8 - 6=2332,8.

2.0b,=1,6; G=2; by=b,q’=1,6 - 4=6,4; bs=h:q’=6,4 - 4=25.6;

b,=bsq’=25,6 - 4=102,4; b=b,q '=1,6 - 2'=0,8 - 2*.

a)as3, g2 acaq’=3-2=96:6)a=64, 4=

1.1
545

>

6 1 1 1 4 o3
a;=a,0 =64 - —=—;B)a,;=125, =—; as=a,q=5"-
7=aq 26 64 ) q 5 s=a g

1 1 1
r)a=2+v2, q:ﬁ; ag=a,q'=2 2 - 772 R
35

1 1 s 1
4. a)be=—, =—;b¢=b, -0, —=b-—; b=—=9;
) be 27 q 3 =01 - g 27 by 3 1 39

6)b:=256, q—2; brb, -, 256=b,-2%  b=220-4,

64
b b 48
5. a)by=12, bs=48; bs=h:q’, q=—, q=|= = /_:2;
a)b; 5 5=03Q bs q b, D
b 16 4
6) b, =25, b=16; be=b, s, o= =[—==.
s ‘ Ty, TV TS

6. %, b, bs, by, bs, 27; blzéy bs=27; be=b; - q5§ q—i/% =327-9=3;

b2:l'3:l; b3:l'3:1; b4:1 3:3, b5:3 - 3=9,
9 3 3
7. @, — reomMeTpuuecKas Hporpeccus.
a) 2a{, 2a;, 28;— OYEBHIHO, FEOMETPUYUECKAS MPOTPECCUS € TEM K€ CaMbIM
3HAMEHATEIIEM.
0) a,13, a,+3, a;+3~—mne reomerpudeckas nporpeccus. s mokazaTenbeTBa
MOSKHO B3STh, HATIpUMeD, a,=2":
Torma a,=2, a,=4, a;=8, Ho'a,+3=5, a,t3=7, a;+3=11;

7 11
3 * - 3HAYUT, 9TO YK€ HE TEOMETPUYECKAs IPOTrPECCHsl.

Ja,  4a
B) /& , 4/8, , y/a3 —TeoMeTpuyecKas IPOTPeccHs, T.K. 2 N5
Vay

b’ -bg=18  b(a*-q> 36

bia* -bg* =36 ~ b(g’-q) 18

b5—b3:36
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0’ Y a9’ -1
a*-1 4> -1
0=1-He OAXOAUT K YCIIOBHIO 3a1au, T.K. Toraa 6s1 b,=b,=b;=b, u by—b,=0=
# 18. Pa366peM CHy‘{aI/I q—l bz—bl, b3 bl, b4 bl, b5 bl, b4—b2 0= 18

18 18

3uaunt, =1 He moaxomut. Octaercs 4=2. Torma b= 3 =——=3,

g -q 8-2

=2; g=t1 wm g=2;

Otset: b;=3; g=2.

0.b, by, by, by {b1+b4:52_ ‘b1+b1q3—52  b(+g) 52

by +by=16" |hq+bg®=16" b(q+q>) 16°

2
drod-a+q) ‘28 - ‘;; ) _ % ;g1 wn 4q>-4q+4=130; 4q°-17q+4=0;

D=289-4 - 16=225; q=—1"1° —4; qz—Z Ecmi =1, 1o by=b,, bs=b,,
b,=b;; b, +b,=0 = 52, 3Hauur, (=1 — He moaxoaut b;= >2 7= 2 = 4 ;
1+q 63 5
bzzi-4:2; b3:E~ :ﬁ, brﬁ 4—§, Ecmu ke q:l, TO
5 5 5 5 4
b 52 5264 4 25 256 1_64 64 1_16
1+L 65 5 5 5 4 5 5 4 s
64
b= Omer: 4 16 64256
5 575757 5

10. a, b, C — reoMeTpuuecKas MpOrpeccHs, T.c. b’ =ac. Hazno mokasars, 4To
(a+b+c)(a b+c2 a’+b’+c?, T.e., uto a-+abrac—ch-b>bc + ac + be +c? =
=a*+h*c?; =ac. BI/IZ[HO 4r0 004 JAHHBIX PABEHCTBA JKBHBAJICHTHBI,
3HAYUT, Tpe6yeMoe PaBEHCTBO—TOXKAECTBO. U.T.1.

C-21

1

1 bi(a’ <) 32(45_1] 1023-32-4 1023 _ 341
1. a) b;=32, q:Z;SSZ 1 = E oL

q-1 _3 4.3 83 8
4
— 5_

6)bi=4, q=2; s=—22 "D _ 154: 5y p,=27, o=

|

27—~ 1

. [35 J_244.27-3_4941_@_g.
1 4.243 243 9 3

3
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Db=213, q=43; 35,2f(35/2 ) 54—2\/5'

J_ 1 J3-1
2.2)b=3, q——*z 5 =@ =D 363 g5 6ypms, b 25 L
q—l 1 5 2
1
Stﬁ_lj 5.63-2 5-21 105 4?
S¢= = = =— b:4’ =—=4;
E 63 3 3 PO
2
44°-1) _ 4-4095 BeI-1) 263
S=————= =5460; r) b - S 263
e AL Rttt e

1 64(15_1J 64-1023-4 341
3.2)a,=64, q=—;S=—2 S Se 124 o4,
4 ) 4.3 4
4

1
—-1
2* ]_ 10-255-2  5-255 1275

il
6) a,=10, q=%; S

l—l 28 - 20 T 64
2
P _3ae6-1 _ _ _ W28-1) 22
B)a,=3, =2, Si=>> = 15:r)a=3v2,0=2 , S= i L
1 T3 1 TTRo e
1 b 1 b
g.a)b= b= =24 L popgt b= o,
a)b; 25 125 q by 5 3=0,q 1 q2

— -1
46245 156 b
S=2 : 6) b,=6, b,=24, b,=b,’, :/—4:2,b:b,
4 T =254 125 ) by =24, 0,700, q b, »=0,q

3(16-1)

=45.

b=z -5 5 =
q

5.2) =2, 85=93,93=%=31b1, by=3:

o
2 81 by -65-3
0 == S:65’ 65= = ,b:27
)4 30 2_1 ol 1
3

n+l1 n+2

6.2) X, =2 - 3n, Xntl _ 2-3 -3, Xnt2 _ 2-3 : ~3.1e. Xnel — Xne2 s
*n 2-3" X1 2-3"F Xn Xn+1

100010 N, 3HAYUT, {X,} — reoMeTpuyecKas porpeccus;
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) X,=2" Znet = Xoe2 =2, 3HAuWT, {X,} — reoMeTpUUECKas MPOrpeccus;
Xn XI']+1
B) X,=3"-3  X;=0, 3Ha4uT, {X,}—He reoMeTpUUeCcKas IPOrPeccHs, T.K. Y
reoMeTpHUecKOii mporpeccun X; # 0.
b—by =72 |bg’-b’ =72 b(@’-a) . a’-a_g.
7. by —bs =9 2 4 ’ PN > =8
s = bg”-bg" =9  b(Q°-q") 1-q
a@’ -1
1-¢°
Eciu g=%1, to bg=h, u be—b,=0 = 72, 3mauwmt, =t1 — He moaXOAUT;
9 9 1 88 -1 1864135
b= 5 N = ; Sg=
q°(1-q°) 64-63 448 448-9 448
g [otbr+bi=13 |b+bg+be®=13 . b+a+q’) 1.
© b7 b7 b3 =91 b7 +b7g” +b7a* =91 b(1+07+q*) T
7(1+0+0°)=b, (1+0°+q").

=8; g=t1 wm q=S8.

C-22

b, 363

12 1
1. a) b;=36, b=12, g=—=—, <l,S=—1 =" =54.
) b, b q 363 lal I—q >

1 1
0) b1=§ s b2=z , 0=2, q>1, 3HauuT, 3TO HE OECKOHEUHO YOBIBaIOIIAS

reoMeTpHYecKast IPOTrPecCHs;

B) b,=0.6; by=0,06; q=— 20— 01,5=_ %6 _ 6.
06 1401 11
1 ﬁ 2
b=v2, b1, g=— <1s~
r) b, ) q \/E o] «/_
JE
3 J_ 9
b=33, b=3, g=—— <1sf -7
[
Vel _@-2)e2-1 _2- J—

e)b= , b=
)b xE—l ’ 2—\/5 \/5+1

V2+1 W2+D)2 2442
(\/5—1)[1—2_“/5] (\/_ l)x/_ Ja-1’
2

A<

S=
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2. a) S8, q=% , 8=_b11 —2b,, b,=4; 6) S=54, q—-%, s4=D_ 30 _

1-— 141 4
2 3
=b,=72; B) S= \/_ ,ﬂzi:&,blzﬁ;r)S:Z(ﬁﬂ),
3° 2 1_1 2
3
242 L b=v2 2-1)=42.
5 J‘—
3.2) 0,8:i = i; 6) 0,(17)=0,171717 ...=0,17+0,0017+0,000017+...=
A 017 b ;B) 2,(4)=2,4444 .. =2+0,4+0,04+0,004+.. =2+ 0.4
1-0,01 0,99 -0l
_2+%:2+i:£;
0,9 9 9

0,16 3 16 313
—-0,01 99 99’

r) 3,(16)=3,161616 ...=3+0,16+0,0016+...=3+ !

2 005 2 005 2+5_41‘

1) 0,4(5)=0,4555 ...=0,4+0,05+0,005+.. ==+ —— =24 > 24~ -~ .
5 1-01 5 09 5 90 90
30,012
e) 0,6(12)=0,61212 ...=0,6+0,012+0,00012+...=g+m =
23,002 3 12 3.6 3 2 101
5 099 5 990 5 495 5 165 165
q=£ S=6(@+5) 6(\30+5) b 6N
5 5 1—£ 6-+3"
6
b ENE0+5) g CAPBN0LS) 3 (6-Y3)N30+3)
5 ’ 5 36 60 )

a
5. Eciu cropona [ kBasipara a cm, To cropoHa II kBagpata T CM (HaXOIUTCs
2

a
no teopeme IlIudaropa), cropona Ill-ro 3 cM u 1. T.e. mepumerpsl

00pa3yroT reOMEeTPUUECKYIO Iporpeccuio. b,=4a, q:% ,a=8 cMm;
2

4a C4a2 482 3242 3222 +))
T R I RN R RN R Y S

Sf

=322+42).

&
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6. b,=24, s=108,b,=b_2,s=b,+ by b, b =b,- L,
q 1-g g 1I-g ql-q)
108=—24 , 99(1-q)=2, 9*-9+2=0, D=81-4-92=9, q= 23 _ 2
q(-q) 18 3

q2=% , b1=$ =36 wiu b=24 -3=72. Orser: 36u % i 72 u %

C-23

1. 1) a) Vx =9, x=81; 6) \/_:% , x:% - B) /X =0, x=0.

2) a) Vx—1 =2, x-1=4, x=5; 6) +2x+1=0,5, 2x+1=% , 2x—~% , x——%;

B) V2—-X =0, 2-x=0, x=0.
3) a) Vx+6 =X, X20, x+6=X’, X'~ x—6=0, D=1+4-6=25, X,= HTS =3, %, <0.

-2+4

6) V3-2x =X, x>0, 3-2x=x, X’+2x-3=0, D=4+4-3=16, X,= =1, X, < 0.

B) V40— x* =3X, X > 0, 40-X’=9x", 10x’=40, X’=4, Xx=2.
2.a) «/;;1 — HeT KopHei, T.K. E( & )=[0;+]; 6) m =0 — ecTb KOpHY;
B) \/ﬁ = —\/5 — HeT KopHeH, T.k. E( \/; )=[0;+00];
r)V-5-x> =10 — et xopHeii, T.k. D( Jx )=[0;+00];
m) VX% +4x + J7x = 0,5 — ner KOpHeii, T.K. E( «/; )=[0;+];
e) m-3 =0 — ecTb KOpHHU.
3.1)a) \/3x2 +2x-8 = \/x2 FX=2 , 3CH2X=8=XHX=2, 2X+X—6=0,
-14+47 3

D=1+4 - 2- 6=49, X,= =2, X=2.
4 72

3 9 9 3
IIpoBepka: Xx,=—, [3-—+3-8=,/—+——2 — BEepHO,
POBEP =3 \/ 4 \/4 2 p

Xo=2, J12—-4-8 =4/4-2-2 — BEpHO. OrtBet: -2; %

2 x>0 x<o - 3HAUMT, X € (—;1,25].

S—4ax=4-4x+x%; x> —1=0; x> =1; x 1.

6) V5—4x =2—x, Haiizem D(x):{574x20~ {XSI’ZS

IIposepka: x =1, v5-4-1=2-1—BepHo,
Xy =—1, 4/5—4(-1) =2 +1— BepHo. OTBeT: *I.
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2)a) VA +7X = X—=2 , 4XHTX=X—4x+4, 3x°+11x-4=0, D=121+4-3-4=169,

(o131

1 6 3 s N2 .
ITpose 1<a'X=l ‘4-l+7~l—l—2—n0>1<H0

p pKa: X; 3 s 9 3 3 5
Xo=4, 44-16—7-4 =—-4—-2 — J10XKHO. OTBeT: HeT KOpHEM.
0) VIIX® +24x—2 =2x+1, 1 1X*+24x-2=4x>+4x+1, TX*+20x-3=0,
D=400+4 - 7 - 3=484, xF# = % . X=3.

1 1 1 2
IIposepka: X;=—, ,[11-—+24.-——-2 =—+1 — BepHO,
poRepiE Ty 49 7 7 P

1
=3, ¥11:9-24.3-2 = —6+1 — 10XkHO. OrBer: 7

4. a) V2-x+0,01=0, y2—x =-0,01 — ner KopHeH, T.k. E( Jx )=[0;+00);
0) \/; +4/2X=3 =—2 — ner KOpHeH, T.k. E( ﬁ )=[0;+00);

B) V-x>—5=25 —mer KOpHE, T.K. D(x/; )=[0;+00);

r) V2x—x2 =3 =7, x+2x-3 2 0, T.k. D(4/X )=[0;+00), X’~2x+3 < 0,

D=4-4 -3 <0, 3HauuT, y HEPAaBEHCTBA HET PELICHUI, CI€I0BATEIBHO HET
KOpHEU U Yy ypaBHEHHUSI.

5.1)a) Vx+13-x+1=2, Vx+13 =2+x+1, x+13=4+x+1+4/x+1,
2=m, x+1=4, x=3.

IIposepka: B13-3+1=2 — BEpHO. Ortser: 3.
6) V3x+ 4 43 x—4 = 2x, IxHAXA+2 JBx + 4)(x — 4) =4,

1}(3X+4)(X—4) =0, X1;§ o X2:4.

IIpoBepka: Xf-%, V-4+4 +‘/—%—4 = 2‘/—§ — HE UMEET CMBICIIA,

X:=4 ﬁ+ 0= 2\/2 — BEpHO. Ortser: 4.
2)a) Va+x-5—x =22, (4X)(5-X)=8, 20+x—Xx’=8, x> -Xx-12=0,
D=49, XIZ%:Q X,=3. TlpoBepka: X;=4, x/gﬁ = Zﬁ — BEpHO,

X=73, ﬁ«/g = Zﬁ — BEpHO. Otser: -3; 4.
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) V8+X-48—X =X, 64X, X°=32, X, =t4.2

IIpoBepka: x;=4 x/E , V8 + 4«/5 48— 4«/_ = 4& — BEpHO,

XQ——4\/§, \18—4ﬁ-\18+4«/_ :—4ﬁ — JIOXKHO. OrBerT: 4\5

3)a) Y7-Vx+1 =2, 7-x+1=4, x+1=3, x+1=9, x=8.

IIposepka: \/7T =2 — BEpHO. Otset: 8.
0) \/17 +4x = \/20—2& , IyCTh \/;=y, y 20, TK. E(\/;)=[O;+oo). Torna
J17+y =20-2y , 17+y=20-2y, 3y=3, y=1, V/x =1, x=1.

IIpoBepka: m = «/m — BEpHO. Otser: 1.

C-24

1. 1) a) f(—X)=(—x)*=x’=f(x), sHaunt, f(X) — verHas;

6) f(—X)=(—x)*-3(—x)*=x*-3x*=f(x), 3uaunr, f(X) — uernas;

B) f(—X)=|-X|=|x|=f(X), 3Hauwur, f(X) — uerHas;

2) a) g(—X)=—4(—x)*+(—x)*=—4x* +x*=g(x), 3uaunt, g(X) — uerHas;

6) 9(—X)=(—X+2)(—%=3)X=X"+X—6-X=X"—6;

gOX)=(X+2)(X=3)+HX=X"—X—6+X=X"—6; §(—X)=g(X), 3HA4HT, §(X) — YeTHAS;
B 1 1

B} 9= (—x)4 —(—x)2 1 x*-x-1

2. 1) a) f(-X)=(-x)’=x"=—(x), 3uaunr, f(X) — HeueTHas;

=g(X), 3Ha4wMT, §(X) — YeTHas.

0) f(-—x)= 12 =—f(x), s3mauwmr, f(X) — HeueTHas;
—X
B) f(—X)=(—x)*+x=—(x’—X)=—f(X), 3naunr, f(X) — HeuerHas;

2) a) g(=X)=(-X)"+

S =+ is )=A(X), 3uauwur, f(X) — HeueTHas;
X

6) 9(—X)=(-X+2)"(—x-2)*=(x-2)*4(x+2)*=—g(X), 3HaunT, §(X) — HeueTHAs;

B) §(—X)= 5 - =-g(X), 3HauuT, g(X) — HEUETHAS.
(—X)" —x X+ X
3. f(-3)=13; a) f(8)=f(-8)=13; 6) f(8)=—f(—8)—13.
4.1)a) y(—x)=(i4 = % =Y(X), 3HaUUT, Y — YETHAS;
—X X

7 7
0) Y(—X)=— =—
e

1
(—x)3—1 X1

=—Y(X), 3HAUUT, Y — HEUeTHAas;

# 1Y(X), 3HAa4YMT, y — HU YETHAS, HU HEUCTHAs,

B) Y(-X)=
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1

1

1) Y(-X)=———— = ———=Y(X), 3Ha4uT, y — 4eTHas|;

(—x)4 + XT+1
4 3 3
2) a) y:X— =X , Y(=X)= (X =X =—Y(X), 3HAUHT, Y — HEUeTHas;
5x 5 5 5
x 7 7 7
0) y=—=—, Y(-X)=—— = — =Y(X), 3HAUHUT, Y — YeTHas,
y N y(=X) (- 7 =Y(X) y
3 2 2 2 2 2
X~ —2X X“(x=2) X (=Xx) X
B) V= = =—,Y(X)= =—=Y(X), 3HaUUT, Y—4eTHas1
L 302 3 Y=y 3 3 y(X) y
r)y= SX+15 _ S(x+3) i, y(—x):i _2 =—Y(X), 3HAUUT, y—HEYEeTHAsL.
X2 43X X(X+3) X —X X
5. a) 0)
Y Y
X
-5 5
X
-5 O 5
0,5%%, 0<x<2
6.9(x)=14
—, X>2
X
a) 0)
v 'Y
X
-2 [+ 2
X
-4 -2 [+] 2 4
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7. a) f(—X)=|-Xx+5|+-*-5[=]x-5|+x+5|=f(X), 3nauut, f(X) — yerHas;
6) f(—X)=]-x+5|--X=5=|x-5|-|x+5|=f(X), 3nauur, f(X) — neuerHas;

2 2
B) f(-—x)= (f;zx )_ 2 = Xix_ 2 =f(x), 3maumr, f(X) — yeTHas;
3 3
r) f(-x)= 60" _ 6 =f(x), 3uauur, f(X) — HeueTHas;
-x?-9  x*-9
4 4
) f(—x)= 20" 2 #7 f(X), 3HaunT, f(X)—HK YeTHasI, HU HEUYETHAS,
(-x=2)>  (x+2)?
¢) ()= (—x— 1)(—2x -2)(-x-=3) _ —(X+D(X+2)(x+3) — (x+2),
(-X)* +4x+3 (X+D(x+3)
f(x)= X=DE=2(x=3) =x-2, f(-x)#tf(x), 3naunur, f(X) — HE yerHas, HU
(x=3)(x-1

HCUYCTHAas.

C-25

1. f(x)=x""; 1) a) f(0,125) <(0,13), T.x. 0,125| <0,13[;
6) f(—245) > f(—239), T.. [-245| > |-239|; B) f(-5,7)=f(5,7), T.K. |-5,7]=(5,7];

) f(-12.4) > £(10,7), 1. |-12,4) > 10,7]; 2) a) f@j >f (%} T, E %‘ :
6) f(—ij >f (— EJ T . B) (_0,325)=f [E} T} -0,325/= ‘E ;
7 5 5 40 40

r f[—éj >f(0,57), T.x. —?{ >10,57.

2. g(x)=x'"; 1) a) g(1,023) < g(1,13), mux: 1,023 < 1,13;
6) 9(-2,7) <g(-2,2), T.k.~2,7 <-2,2: B) g(—4,1) < g(4,1), T.k~4;1 < 4,1;

>

3

2

r) 9(20,8) > g(-21,3); .. 20,8 > 21,3; 2)a) g GJ <9 @j T.X. ;% :
8 8 , 5 9 5.9
6) g(_ﬁj < g(_077)7 T.K. _ﬁ <_077a B) g(_ 7) <[13j g, TXK. — 7 < 13 B

19 19
r) g( 25) 9(0,76), T.k. 5 0,76.
3.x"=2500; a) 2 kopHs1; 6) 1 KOpeHs.
4. 2) X'=27, x=-3; 6) K= , =2 ;
125 5
B) X'=81 mer xopueii, T.k. E(x*)=[0;+o0);
r) xX'=625; x=t5.
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5. a) 0)

X X
-2 -1 [} 1 2 0
B) y )
Y Y)
X
-1 o/ 1 2
X
-2 -1 [

6. a) X'=32x+5 ziBa KOpHs1; 0) X*=0,5%—8 Her KOpHEit; B) X'=32x+5 TPH KOPHS;
r) X’=0,5%8 0 iH KOpEHb.

7. a) y:xg; 548,471:(72,1)9 —— JI0)KHO, 3HAYUT, TOUKa A He TPUHAICHKUT
rpaduky; —10,8973=(-0,973)" — noxmo, 3HaunT, TOuKa B He NpHHAIIEKUT
rpaduxy; 0) y:xg; 0,98746=12° — noxmo, 3Hauutr, Touka C He

npuHaIeKUT rpaduky; 250,4781=(-2,01)°" — noxwo, 3Hauut, Touka D He
TIPUHAIICKUT TPaUKYy.

C-26
1.1)a) ,/0,16 =0,4;6) /216 =6;B) 40,0001 =0,1 ;1) 5‘/—31—2 = —% ;
2)a) 630,125 =6-0,5=3;6) 0,74/81=0,7-3=2,1;
49



B) 43,/33=4 3_6 )63,/— 10 _6-[—ij=—8.
2 27 3
2.1)a) 4,/ +3,/ 2~ =—,6) /0,00032 +3/-0,008 =0,2-0,2=0;
B) 1’56__4_:1,5.___23_321;
Ves V25 4 5 20
s 81 1
- ———=—;6 300,216 —3/-0,01024 = 0,6 +0,4=1;
2)a) { 2187 \625 15 ) v

B) 57§+M:§+3,5:0,6+3,5:4,1.
3.3)2=\/Z<«/§<x/§=3;6)2=§/§<%<W=3;B)0<M<1;
r 1 <330 <32 =2.

a0 Vi3] =13:0) {7 =7:m) (421) 2150 ~421* =21,
) (—2/5)5 ==

2ya) p33) =8-3=24:6) (-345) =81-5-405; 8) (- 314] =
0-7 =145 (5] =5

5.2) x'=5, x=3/5 ;6) x*=17, x, =+ {17 ; B Ly om0, =16, x,=42;

)—x+160 X=32, x=2.

6.2) Yy—3, y-3>0, y>3;6) ¥x+5, xmoboe; B) {fa@-8) , a@@-8)=0;
a € (—o0;0] U [8;10);

+ - +
l I >
0 8 a
r) ¥b? +b-12, b*b-1220;

D=1+4 - 12=49, n | - ﬁ
b= 17 =3, b=4

2 4 3 b
b e (—o0;—4] U [3;+0).

7.a) x'°-31x-32=0 x’=y, Torma y-31y-32=0, D=961+4 - 32=1089,
31433

= =32, y,=1,x=32, x=2,x=1, x=1.  Otser: -1 ; 2.

6) X’~82x*+81=0, x'=y, Torna y*-82y+81=0, D=6724-4 - 81=6400,

82480
=

=81, y,=1, x*=81,x,,=#3,x=1, x34=£1. Otser: £3;+l.
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B) X'+2x*~15=0 x’=y, Torna Y+2y—15=0, D=4+4 - 15=64,
y y 2y

Y= —2+8 =3,Yy,=5, X=3, X1 =% \/g, X*=5 — Her kopreir. OtseT: + \/5
8. a) 0)
Y ly
X
X
1 N i 1 0 1
B) r)
\d Iy
X
0 1
X
0 1
C-27

1.a)416-81 =2.3=6;6)12°-5° =22.5=20; B)30,00032-5'° =0,2-52 =5;
6 8 2 7 L21 3
27. 2.
512 52 25 0,0625 0,5 514 52
2.0) Y28 =28 =325 =2.6) 427 4B <4273 = {3* =3,

4
B) 3/50 -320 = ¥/50-20 = 31000 = 10; 1) %:%;
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0 V9323 327 2932327 —9.3210 —9.22 Z 36 ;
o) §35 45833 =540 .3 =546 5,32 2 a5

8.,4 2
3.a)\36x% = 6x;6)327y® =3y ; B)332°y" =2xy3;r)14/—166)(2;/ _2y
4. ) 163 = 4Ja ; 6) V50b° = 5ba/2b ; B) V40-¢5 =8-5-¢3-c? = 263/5¢2 ;

1) $243x7 =Ys1.3x* ¢ = 354358

5.2) 443x =4/16-3x = /48x ; 6) 232y =3f8-2y =3fl6y ;

6.2) V4—T V4 +47 =lb-T 4 +47) =\T6-7 = 3;

6) 7-+v22 Y7422 =l1-v22 f7+422) = Ya9-22 =3;

B) {7629 -2 Y1629 + 2 = (V620 — 2629 + 2) = Y629 -4 = 5.

7. a) m:a\/g — BepHO mpu @, b > 0;

6) valb = —ayb — sepro mpua<0,b > 0;
B)M:ab@—gepno npuab >0, r.e.npua, b>0wma,b<0.
8. a) y8xy® = —2yV2x ; 6) 4_s1a° =4-3*.a*a =3ai-a;

8) Y2707 =§/a® -bSab =|al[o[§/ab = ab¥/ab .

2 2,2
9. 2) xi| = :3‘/2% “Yax6) ax | = | B
X X ax ax

{ 3 3b4 _dn2y
B) by4W = b2y3 by

10. 8bv3b 4 —3396b b2 Y3072 = 83b° bt —33/32.3b b0 3p 0 =
—833b -3-233b - 30 =3b .

C-28
5
oo fEto 8

: 1 2 243 2
b o AN LIL O s

«I
«I
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2 41 <3
_ 4 :1-316;r) 4 :$7 4 -{1953125 ;

7
B E—
)3\/4 Va2 4 Y125 4125 45> 125

W

H)%:s;;ﬁ?:é 6156536 =%565536.

3.0) V35 =450 V2 =428 Y6® =6 ) YisT =381 =35

n)%=ﬁ;e)m=\/§=@;m)m=%=l%/b_s

s 3 I = x - e 4.

o) Yo 415, a2 415, 6> 415 56) 33> 26, 3 926

927 > 9265 8) Ya=38, Vo W8, Wea-Wea; n 45 <427,

1%/3_3<1%/W, 127 <2)g

502, 33, 4.2 03 e 65 99, 44 smam, §fa <42 <33
y Ja+{ab J‘E\/_ J_; K-y (ff ) _
«/_b+x/5 Polifa+Yb \/;+\/_Y+\/_ x+ 4y +3y

:(Q/;—Q/? (i/;#)xy :\/_—Q/V;

7a)«/_ s4x =0, J_(J_ ) 0,4x =0, x=0, #x=5=0, ¥x =5
x=625 (o) Ix +28x =07 “Yxlx +2)=0. Yx Lol fxe 2 “mer

KopHeit. X=0.
5+1

B) \/;—51/;+6:0; ﬂ_z y , TOoraa y2—5y+6=0; D=1, y1_7_3 , Yo=2;

x =3, x=81, ¥x =2, x,=16;

) VX 439X —10=0, 'YX =y , Torma y*+3y—10=0, D=49, y,=——"

=2,

yo=5, Wx =2, x=2'"=1024, 'Yx = -5 — ner kopmeit. Otser: 1024.
8.2) x-2J/x >0, Vx=y, y>2y>0, yy-2)>0,y<0, y>2,
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a
>

VX <0 — ner PEIIEHHH, T I - I +
\/; >2, X>4. 9, ~7
0 2

Ortger: (4;+0).
8) x+3Vx <0, Vx=y, y43y<0, yy+3)<0,
-3<y<0, 3< \/; <0,

y

HET pelIeHuH.
OTBeT: HET peleHui.

B) Vx-3¥x+2>0, Yx=vy, y3yr2>0,

v

Dzla y1:ﬂ:23 Y2=19
2 + - +
Yx <1, 0<x<1, l £ >
1 2 y

Ix=z2, x=16.
Otsert: [0; 1] [16;+0).

0 xlx -2V -3)<0,

\/; <0 — mer pemeHuii, _ + _ +
2<4/x <3, 4<x<09. N >
Orset: (4;9). 0 2 3 Jx
C-29
- 1 1 a1 =) 1 _1 2c
La)7'=—=—:0)3"'=—:Ba’=—:;r2b'c="";
%) 73 343 ) 3 B) a? n b
1 1
10%=—=——.
n 10* 10000
2 l)a)i—3"7'6)L—X_Z'B)l—z_l'r)LfIO_z'
O 37 ] X2 ] 2 > 100 ]
1) 0,000001=— £ = Lo yp6¢
’ 1000000 | 10° 7
3
1 1 _3 1 1 -5
2)a)(—j =—=127;0) ——= =(ab)™;
12) 123 a’b’® (ab)’
1 i 1 1 -
B) ——————=((x=y)x+y)) ;1) = =(x+y)?.
(X=y)(X+Y) X+Y)X+Y)  (x+y)>
=5 5
4 7 o 1
3.a)|—| =|=| >1;6)0,127°=1;8) 10 '=——<1;
)(J [4j ) ») 10'°

JERDEGE
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L1 1 9 1 o1
SR D R L L At AL Rl
r) (-5,3)°=1; m)-13,1°=—

2)a) (0 — =15 [—1]4:(4)4:16;
(-0,2> 0,008 2

-1 -2 -2 2
o Ll 83 o
7 4 3 3 10

3) a) 34,313 .35, 311=3471375+11=373=3i3 _ 2_17 . 6) go- 8—7=8—6+7=8;

B) (0,1)* : (0,1)*=0,1*"*=0,1*=0,0001;

() 6)6) ) 6=+

Hay2e(3y=t, 1 1 135

2 Gy 2 2 s

2\ o (3) 1 27 153,
o) || —a?=2| =T
3 2) 42278 16 16’

S SN SRR N
(-0,h*  (=0,2)* 10,0001 0,0016

B) (-0,1)*+(-0,2)*=

=10000+625=10625;

-2 -2
r) (0,2) +(0,5) *= (%) + GJ =524+22=25+4=29;
1 -2
5) a) (Zj 434 =T =4 =0,

-4
0)27: 2% Gj =0 '=0% 2'=4-16=12;

B)2;7- 107721027 -2 10 "*=5.4 - 10°=5,4.

2
G0 2 (1 UV 2 112 2 1 1.
5-a)(@ a7y -— —( * j‘;——z+—4 PRI

aa3aaa

3
AT FIE R
X X
B @b (@ +b)[ ](lz —j
a

_b?-a? b’+a’ b?-a’
N 22 a? | alb?

aa2

b2+a b2tal
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C-30

2_
1.a) (xy) =——:6) 2b0) == mya-a'=a-— = 2L
(x—-y) bc a a
L, 4, 1 1 1-a S5 11 pP-ad
Na-a=—-—=—-;ma-bh=—-—-=
) a’? a aZ ) a> o a‘b’

3y
2.2) (@) "=a"7=a*; 6) (cb ) "= - b*; B) 2c°y'=8c”; 1) (_] -

2 2 2
0 2x74 _ Y3 _ x4y’ :XSyé.
y? x4 2 4
1 —6
3.a)16°- (Z) =(4%)7 . 4%=4 . 4°=4’=16;

6)97-27=(3) 7 (3°)’=3"* 3°=3%=9;
B)15°:5%=(3.5)°:5%=3".57:5%=3". 5:% ;

r)3_7-2107i7~3107§_3_33_i-
3) \2 2) "\ 2 2 3 27°
0 37293 ~ 372.(3%)3 ~ 372 .36 _i_3
27 33 33 33 :

4 ) (a72_b72)a2b2= L_L a2b2 _ b2 _a2 . a2b2 _ b2 _a2 .
. a’> b’ ~a? - ’

6) (xty)’ - (xty) '=xty; B) a*(a—a (@+a’) '= [L _ Lj 1

a? a*) a*+a’

2_ o
zag'a I 1 _a4.(a 1)(a+1):a

at _atha’ a*(1+a)

.
3 3 2 1 - -3 2 1 2, 2
5.9x" X7y T) - [ — | =XT(OY) - —5 =9y =9-5"=9-25=16.
X X
6. 1) a) 10000°=(10%’=10"%; 6) 0,002°=(2 - 10°)*=4 - 10°%;
B) 20007°=(2 - 103)*2=%- 10°=0,25-10°=2,5- 107" - 10°=25 - 107",

r) 0,001 °=(107) =10’
2) a) 0,000021=2,1 - 10~; 6) 0,0000002081=2,081 - 107;

B) L:0,015625:1,5625 -107% 1) L:0,00390625:3,90625 107,
64 256
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2
7. a) 3X -2)(243x )= [iz - 2)(12 ‘ 2) - (%J 22y,
X X

X X
0) (a"—3)(a’2+(§ a) '+9)=(a'-3)((a')*+3 - a '+3%)=(a ')’-3’=a -27;
B) (a'+b )@ ~(@b) "+b*)=(a " +b (@ h-a b (b)) ) (b )=

S5 11 3403
R
a~ b a’b

C-31

L1)a)s/2=45; 323=Y32 39104 =40 =401 ;

17715 231771 —401:6) X5 =x2 = x; yhS =y :\/F;

b—Oﬁ _ b—l/z 'bfl_

2)a) 5x'/4 =5Yx; —3y?? =-3Yy? ; 2a)*’=(2a)*=2a ;

(3b) *=(3b) **=4/3b) ; 8) (a-b)"*=}(a-b)* ;

a3/4—b3/4=‘\‘/a_3—</b_3; ax1’5+b1‘5=ax3/2+b3/2=a\/x_3+\/b_3.

2.1)a) V3 =312, Y553, 42 =04, §/9_2:92/5;

6) Va2 —a23. Wpd = pd10 Z o3, 82x = (2018 ;

83y — @X)6 = (20%)6 = (20"

2) a) At —3 e, Y7 =3 =337 g2 — g2l — (2315 29205,
200553 _ 953/20 (5722503 6) 4f 3 _ X34 5/(a+b)2 —(a+h)?’5;
a2 22 _ @A

_ ) 1 11
3.2) 9% (3)"%=3; 6) 36 *= - =
362 36 6
. 1 12
B)2-125"=2. ——=2. ==,
125!/3 25 5

-3/2
)4 -0,01=4 [ﬁ] —4-100°%=4 - (10°=4 - 10°=4000;

-1
2) a) 0,125 7=(0,5’) *=0,5"'= Gj =2; 6) 0,00032"*=(0,2°)"*=0,2°=0,04;
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SCEHE IR
o[58 ) 64

4.2) 0 <x<0,00032; 0<x"<(0,00032)>* 0<x"*<0,04;

0) 1 <x<243; 1 <x™ <243%; 243%=(3%)*°=9; 1 < x** < 9;

B8) 0,00001 <x < 1; (0,00001)™* <x™* < 1;0,00001%*=(10°)**=10=0,01;
0,01 <x™<1;1)243 <x<1024; 243" <x* <1024
1024™*=2"%**=2"=16; 9 <x** < 16.

5. a) y:xm:%/x—2 , D(y)=R; 6) y=x "*=x""= _le/ ey
X

1 1
x=8" 18

(x-8)° > 0, x-8 > 0, x> 8, 3nauut, D(Y)=(8;+); r) y=(-8x)"*= Vx> —8x ,

X—8x >0, X(x-8)>0. _L
+ - | +
0 8 X

D(y)=(-0; 0] U [8;+00).
6.2)x'?=3, x =3, x=9; 6) x"5=2, Vx =2, x=32; B) (x-3)"=5,
Vx=3=5, x-3=25, x=28:1) (x+2)"°=0, x+2=0,x=2; 1) (x-9)"*=/7 ,

VX229 =47, x-9=7, =16, X, ,=+4; €) (—6X)"*=3, Vx*—6x =3,

6+12

D(y)=(-<0; 0) L (05+o0); B) y=(x-8) "=

X=6x=27, X'’=6x-27=0, D=36+4 - 27=144, x=

9 N Xz__3.

C-32

1.1) a) X2 . 1By 1213y 506, 6) (X1/2)1/3=X1/6; B) X2 . 1By l-1B_y U6,
. /3__\,1-2/3_, ,1/3, 12 /6 ~1/3__,1/2+1/6-1/3_1/3,
)y :y =y =y my x xOx P=x =x"?;

3.2,4
2) a) (y0,7)0,5_y0,15:y0,35.y0,15=y0,5; 6) (y5/7)1,4.(y—3/8)2,4:y. y_T :y.y4),9:y0,1;
B) y5/6_y2/3 _ y3/2 _ 2.1_) y3,5.y72,7 _ yO,S _y.
y—O,S y—l/2 y2,9 X y—3,1 y—0,2

2. 1) a) 2505 . (0,5) 1 =00 . (1) 12025 9125
5) (;1/)9)(1,8 .)90,1:3(4),2 ) (32)0,1:370,2(. 30),2:1.
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2) a) 162125 g56 . 425040125 . (23)—5/6 (=205 25 Sy,
810,4 .30,5 B (34)0,4 .30,5 B 31,6 .30,5 ~
) 903 7176 (32)03 . (336 7306 305

2
3. a4:(a2)2; a*2:L: l : a (a3/2) (ﬁ)z’ a1/2:(a1/4)2;
a’? \a

a _(al/()) a3/7= a3/14 2

4 b6 (b2) —97(b—) b1/2 (b1/6)3; b1/3:(b1/9)3; bZ/SZ(b2/15)3.

5.a) (X'*-3) - 2x”2+6x”2—x”2(2x”2 6+6)=2x;

6) (X )0y =0~y 2 =y

B) (12" +2x%=1-2x"*+x+2x*> —1+x

F) (y1/3 1)(y2/3+y1/3+1) (y1/3) 17

6. 2) x=a 025’ y=a 0,25, X - y= 2025 . awzs_a —1,Te. xy=1; 6) X=a1/3’ y=a1/6
X - y _a1/3 (al/é)— _a1/3 —1/3_1 T.c. Xy _1 :yZ;

2
B) x=a'", y=y1-a" ; xX’+y’=(@@"")+ (\/ 1-a%° ) =a""+1-a"=1,

T.C. X2+y2=1 :

- o S (Vaf-(Va—3f-a(a3)3. re xoy'=s.

7. a) 0)
» .
X
0 2 4 5 8
C-33

1. 1) a) X+3X1/27X1/2(X1/2+3) 6) y1/2 2y1/4 y1/4(y1/4 2)

B) (@) —4=("-2)@"’12); 1) (b'*) +8=(b""+2)(b-2b"*+4);
2/3 \2/3 1/3 173 1/3+1

2)) ;}/2_%;3/2_?;1/2))/ (ggé) (yal/Z bl/z)(a+a1/2 b1/2+b)

2) a) a1/2 a1/4_al/4(al/4 2) 6) b3/4 b1/2 b1/2 (b1/4+1)

B) a)(1/6 173 1/6 1/6 217 T\ T T

ax=ax (1Ix7); )y Hy =y Ty D),
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1) a-4=(va-2)(Va +2); €) b+27=(b"?)+3’=(b"*+3)(b**-3b"*+9). 2. 1) a)
x+7x/2 2247y

172 = 172 =X

XT+7 X+ 7
5 3y/4 3y B .
y1/2_5y1/4 y1/4(y1/4_5) y1/4_5 >
a-b (% - b05)(a%5 4+ b05)
a0s 4 p0s 205 4+ 03

a’b—ab"’ aba® —p%d) 205505 -
b

1/4 3

= a0 _p0s .

ab®s —a0%h  a%3p05 (a0 _p0s)

X232 )2 x 22 h0) 1y 4

EEN 12 (72 =X

n) :
X+X ~-C ~+C X+X

+C
m+n ~ (m1/3+n1/3)(m2/3_m1/3n1/3+n2/3)

e) =
m/3 4 nl/3 m’3 L nl/3

—m2/3 —ml3pl/3 4 n2/3,
a—2al? al2@2_3 .,
3/2 = 172 =a
a’2-2a a@'/*-2)
b6 _p/3 b2 o1) b2
b6 4 p/3 b 3072 +1) T
oy (x5 Z y05)(2x05 4 yO05) ) 2X05 05
2%+ X03y03 03 (2x03 1 y03) 05 ’

2) a)

0)

B)

m2/3_n2/3 (m1/3_n1/3)(m1/3+n1/3) ml/3+nl/3 )

l—‘) = - >
m—m2/3n1/3 m?3(m!73 _nll3y m2/3

3/2 3/2 1/2 1/2 1/2
2 X~y K-y
X3/2y1/2+xy+xl/2y3/2 X1/2y1/2

1/2y1/2+y)_ X1/2_y

T2
+Y) X7y
03 , 103 01, 100,002 01,01 , 10,2
a+b> (@ +bM)@ -avbh +b™7) 02 01,01 , 10,2
01,101 0,1 , -0, =ar -arhbr b
a’ +hb> a’ +b>
x=0x/2 X202 gy x20x1/% 3y x4 13
a2 {274 3 X274 4 3)

=(20,25)"*-3=./4,5 -3=3,/0,5 3.
4. 9) x> s X x> ~ X _
0S5 x05 45 25-x x0S 5 x05 45 (x5 _5)x05 1 5)

)(X+X
1/2.1/2
Yy

(X+x

e)

3. =x""3=
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X0 45 -5(x ™ -5 - x  x+5x% -5xM425-x 25
X—25 X—25 x—25"
6 {Sao*5 +b% 5303 _p%3 ] a-2sb _

a0 _5p05 " 205 5505 | a+b

(52%5 +0%%)(@%5 + 56%%) + (5% — b5 )@% — 50°5)
B (%5 —5h%5)(@%5 + 5h05)

. (a%5 — 5p%5)(a%5 + 50°)

- =(5at+a™ - b*+25a"° . b™+5b+5a-a" - b -
+

-25a" b™*+5b) : (a+b)=(10a+10b) : (a+b)=10.

C-34

180°
4

—45°,6) & =180 _jgo. gy 31 _3. T 3. 4501350,
10 10 4 4

r) %n :%- 180°=72°; x) 3n=3 - 180°=540°.

b
l.a) — =
)4

2.2)25°=25 . = > 1. 6)40°=40 . = 27 ) 150°=150 -~ =2 7
180 36 180 9 180 6
r)90°=90 - — =L p1g=18 . - =T
180 2 180 10
3.
Tpaycsl | 60° | 45° | 105° | 120° | 135° | 36° | 144°
PaguaHs! r r In 2n 3n r an
3 4 12 3 4 5 5
105°=105 . =L, Z_180 34
18 12° 5 5
2002700 = T% . Tm 27 jgpe=40°.
180 18° 9. 9
Tpagycrl 70° | 140°7 | _540°
Pannanbr T an 3n
18 9

4.2) 1~3,1;6) gz 1,6; B) %::2,4; r) 37”:4,7; ) 21~ 6.3.

5. 2) §> 1,5,1,6 > 1,5;6)n<3§, 3,14<3,33;B)f§ >0 1,6>2.

6. JlnrHa okpy)HOCTH paBHa 2R ~ 2 - 3,14 - 2,6 ~ 16,33 (cm).
3a 20 MUH. KOHEI[ CTPENKHU MPOUIET OAHY TPETh OKPYKHOCTH, T.€.

% 16,33 ~ 5,44 (cm). Otser: 5,44 om.
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7. Ilycth X — KO3QUIMEHT MponopuuoHaIbHOCTH. Torma 2X, 3X, u 4X —

T
yIuIbl TpeyroiabHuka. X cymma paBHa 7, T.€. 2X+3X+4X=n, 9X=mn, X=§ ,

4
n I yroxa tpeyronbHuka, 3 I_T _q yroun, 2 m yTOIL.
9 9 3 9
OrBer: E, E, ﬂ
9 39

2
X

8. Ilycts X cM — panuyc. Torna xX* eM® — Iom@k KpyTa, 2—~2 oM’ —
b

2
mIom@aab cekropa wia 7,29 e’ [Tomywaem ypaBHEHHE: w2 =7,29;
T
X’=729; x=2,7; 2,7 cM—pamuyc. Ortser: 2,7.
Y
n ™5 4n 2n
9.36°=— — I yrox; > - T =% QIull YTJIBL.
5 2 2.5 5

OrBer: E, 2—“ I/Iz—n
5 5 5

y 2

10. BuyTpeHHuil yron npaBUiabHOroO N-yrojbHUKA PaBEH T (1 ——j .
n
TToyuaem: 4—n=[1—£jn; i:l—g; z:l; n=10. Orser: 10.
5 n 5 n n 5
C-35

1.1) a) (0; 1); 6) (-1; 0); B) (0;=1); 1) (1;0); m) (-1; 0);
2) a) (0;-1); ©6) (-1; 0); B) (0; 1); 1) (1;0); m) (0; 1).
2.2)11; ©)I; sI; nl; mIIL
3.2) T4270,N € Z; 6) 37”+2nn, ne z B) %+2nn, nez
4.2)(0; 1); 0) (0; 1); B) (150):

5. a) 7?n+2nn, n e z;0) 5T“+2nn, nez

C-36
1) a)45°
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S

6)-30°;




2.D)a)l; 0)lII; B 1)l
2)a)lV;, 0)I; B)[; r)IV.

3.
o 0° 90° 180° 270° 360°
Sino 0 1 0 —1 0
coso 1 0 -1 0 1
tgal 0 — 0 — 0
ctgo - 0 - 0 -

4.1) a) p=360° 6) p=450° B) p=630°;
2) a) B=450°; ©6) p=360°, B) B=540°.

5.a)-1<sina<1; 3-1<3+sina<3+]1; 2<3+sina <4,
0)-1<sina<l;, -1<sina<l; 2<3-sina<4;
B)-1<cosa<1; 5-1<5+cosa<5+]; 4 < 5+cos a < 6;
r-1<cosa<l; —1<—cosa<l; 4<5-cosa<6.
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NS

6. a) Her, T.k.—1<sin a<1, a g >1;0) Her, T.K—1<cosa<1l,a —>1;

B) Ja; r) 1a.
7. 1) a) cos 0°+3sin 90°=1+3=4; ©) sin 270°—2cos 180° 2 - (-1)=1;
B) 6tg 180°+3ctg 90°=6 - 0+3 - 0=0; r) 1+ctg 270°- Stg 360°—1+O 5.0

2) a) sin 30°+cos 60°:% ; =1; 6) sin 60°+cos 30°=— [ ﬁ \/_

3, s
2
B) sm45°-|rcos45°=£+£ «/E r) tg30°+ctg30°——+ 3= 4 [ .

GVTET

. . 3n
8. a) sin Xx=0, x=nn, n € z; 6) sin x—1, x:7+2nn, nez

>

1,

. I T
B) sin x=1, x=5+2nn, n € z; r) cos x=0, X=E+nn, nez

1) cos X=—1, x=n+2nn, n € z; e) cos X=1, X=2mn, n e z.

2 2
9. a) sin’60°+cos*30°= {éj + [QJ = %+% =15;

2

6) tg’45%+ctg’45°=17+1°=2; B) sin 45°-cos 60°-ctg 90°=—.—.0 =

10. 0° < B <90° cos >0, cos B <2, 3HaUnT, COS [3 < Zcos B.
11.  a=90°; a) sin 3a=sin 270°=1; 6) 3sin a=3sin 90°=3;
B) cos 2a=cos 180°=1; 2cos a—2cos 90°=0.

C-37

1. a) sin 36° >0, sin 117°>0, sin 197° <0, sin 311°<0;

0) cos 16°>0, cos 108° <0, cos 288° > 0, cos 304° > 0;

B) tg 5°>0, tg 91° <0, tg183°>0,tg 303°<0;

r) ctg 772> 0, ctg 97° <0, ctg209°> 0, ctg281°<0.

2. 1)a) sin 185° < 0;6) tg 116°<0; B)cos 210°<0; T1).ctg 310°<0;

2) a) sin 510° > 0;76) cos 388° >.0; / B) tg 456° <0; r)ctg373°>0;

3) a) sin (-16°) <0; 6) cos (-88°)>0; B)tg (-110°)>0; r) ctg (-93°) > 0.
3.

o 135 216° 400° 460° -16° | —127°
sina, + + + - -
cosoL — — + — + —
tga — + + — — +
ctga — + + — - +

4. a) sin 92° - cos 200°=«+» - «—» < 0; 0) sin 143° - cos 311°=«+» - «+» > 0;
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sinl67°  «+» cosl13l®  «—»

——=—-<0;1) =——x<0;
€0s267°  «» sin88°"  «+»

1) sin 116° - cos 116° - tg 197°=«+» - «» - «+» < 0;

e) cos 225° - sin 83° - tg 100°=«—» - «+» - «—» > 0.

5.a)sina<0wmtga>0, IHuwmlIV, Twmll, 3nauur, III gerBepTh;

0)coso>0utga>0, [mm IV, Twmlll, 3naunt, I uerBepts.

6. 1) a) sin (—60°)=—sin 60‘“—%; 0) cos (—90°)=cos 90°=0;
B) tg (—45°)=tg 45°=1; ) ctg (-30°)=—ctg 30°——\/§;

2) a) sin (-30°)+tg 45°;% +1=0,5; 6) sin (-90°)—os 0°=—1-1=-2;

B) cos (—180°) sin (—30°)=—cos 180° sin 30°=—(—1) % =0,5;

7. a) sin 390°=sin (360°+30°)=sin 30°=0,5;

NG

6) cos 405°=cos (360°+45°)=cos 45°=T ;

B) tg 420°=tg (360°+60°)=tg 60°=+/3 ;
r) ctg 750°=ctg (720°+30°)=ctg 30°=+/3 ;

NG

1) sin 780°=sin (720°+60°) sin 60°=7 ;

NG

e) cos 390°=cos (360°+30°)=cos 30°:T.

-2
b . sin“o. «+»
8. —<a < a)sina—cos a=«+» - «»<0;0) ——=—-<0;

2 COSOL— A—»
3

tgr o «—» .

g_ =——<03;7r) sin 0—C0s a=«+»—«—» >0.

sina, «+»

9. sin a=a; a) 1-sin a=1-a; 6) 1-sin (—o)=1+sin a=1+a;

B) sin (a+360°)=sin a=a; r) sin (a—360°)=—sin (360°—a)=sin a=a;
1) sin (720°+a)=sin a=a; e) sin (720°—a)=sin a=-a.

10. sin a+cos o=1,01; III gyerBepTH.

11. B e Il yerBeptH; a) |cos B|+cos f=—cos B+cos B=0;

6) [sin Bl-sin B=sin B-sin =0; ) |tg Bl+tg p—tg Btg p=0;

r) [sin B|-|cos B|=sin B+cos .
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C-38
1. 1) a) 2sin 30°+6cos 60°—3ctg 30°+9tg 30°=
-2 %+6 %73 G+9. L o133 3433 =4;

N

0) sin (—45°)+cos (—45°)+Zsin (-30°)—4cos (—60°)=

‘£+£72 Ll oy,
2 2 2 2

B) 4sin (-30°)+tg (-45°) ctg (-45°)-3cos 90°=—4 % +1-1-3-0=2+1=1;

2) 2) 3sin~ —2c0s & —tg ™ tdctg T =3 - 2.1 114, 1215 1-144=35;
6 3 o4 4 72 72

5) sin(—gj—kos(—EJ+3sin(—§j—4sin n=—1-3. £—3£4 0=—1-3+2;

2. a) sin O0+cos 0=0+1=1; sing +cos g =1+0=1; sin nt+cos n=0—1=

sm37+cos 32 =—1+0=-1; 6) sin 0+2cos 0=0+2 - 1=2;

sin (2 ~£j +2cos =~ =£ +2 £ 3\/_ (2 —J +2cos — —0+2 0=0;
6 6 2 2 2

2
sin 2n+2cos n=0+2 - (—1)=2; B) 2sin 0—cos 0=0-1=—1;

2sin =~ —cos|3-Z :2-1—0:1;25in£—cos 3.2 :2~£—(—1):\/§+1;
6 6 2 3 3 2

2sin n—cos 3n=2 - 0—(—1)=1; r) 3sin 0—2cos 0=3 - 0-2 - 1=2;

3sin£—2005 (3-3) =3 ~l—2 -0=1,5;
6 6 2

3sin£—2005( j =3. £—2 (=)= i-|r2 3s1n——2003[ ._j=3.1_2.0=3.
3 2 2 2

T T (2 2 N5 2
3.1)a) sinZZCOSZZ—[—J {_J =0;

2 2

211: 2TE 1Y 1V 3
6) 2sin” ¢ tcos’ 3 =2 | = | +|=| ==;
CEE (2j (2j 4

67



T F (1Y (1Y 1
B)tgzg.ctg2§=(ﬁj (_3j =5

roE o E (Y 3

1 . qin? .tz = | — . 3 =—;
r)sin ¢ - sin” 4 - tg” 3 3 ( (\/ )z 2
2

,Z_E] o m)_ 3Y 3] .
2)a)sm( 3 ) t+cos [_EJ{T] + - =1,5;

n@Gaw@Pg{%ngﬂ.

0,3+sin2ﬁ—coszE 0,3+——l
6 3

4. a) = 4 4 _ 0,3;
2sin~ 2:05
6
15-sin?| - |—cos? - 2| 15- Sinz(—fj—cosz(—fj
6) 6 6) 6 6 _L5-1_ 1
ZCOS(—gj 2.% ‘/5 2\6

1 3
sin2o+cos2o _ sin60° +cos60° _ 5+7 3 (1++/3)-2 3 3+l
Sin(l5° +o)-2sina. sindS” —28in30° 42 51 2W2-2) 2-2°

2 2

5. a)

sin30° +60%) , g
sin(30° —60%) + cos(30° +60°) =0,5

sin[z-gj—cos(lgj 1—0
) = — =1;

sinE—cosﬁ-H i —_— +1
4 48y 2 2

3sin[£—£j 3.l
3 6 =—2-15.

r)
. (mt m . T 1-0
sin| —+— [—sin| 3——
[3 6) [ 3)

68

b}

B




z
2 42

L
2

. T
6. a) sm? +cos

2
T o1 A2 1442

B) sinZ +sin ~ =—+ 3= = >1;
6 4 2 2 2

r) 2sin = +cos ~ =2 -l+£:&<2 .
6 4 2 2 2

3 3

b T
7.cos—-tg——1=—-43-1==-1=0,5;
6 g3 2 [ 2

2 2
T T 1 1 1 1) 1
ctg® = | 1+cos’ — |=| —=| |1+|—=]| |==|{1+=|==
g 3[ 4) (,/3} [,/2] 3[ 2} 3

T T )T T
3HAYMT, cosg . tggflzctg 3 1+ cos ik 9TO 1 TPeOOBAIOCH AOKA3aTh.

wl|a

= >1;0) c0s§+cos

'320’55
2

C-39

1. a) sin 0=0,6, §< o < T; cos (x——x/l—sinza = —\/1—0,62 =-0.8;

tg o= sinol :_%:_3;6) cos 0=0,8, 0<(1<£;
cosa 0,8 4 2
sin a:x/l—coszcx :x/l—O,S2 =0,6;tg o= Sma :%23;
cosaa 0,8 4
' 7 3n [ 2 49 24
B) sSIn 0——, 7t<(x<_;c()s(x—_ 1=sin“o = — 1__:__;
) 25 2 625 25
tg o= — =ﬁ= ! ;e a:L=£;r)cosa:l, 3_rc<a<2n;
cosa. 25-24 24 tga 7 25 2
: [ 49 24 sina 24:25 24
sin o= y1—cos” o= = = =< tgo= -y | -
625 25 & cosa 257 7
1 7 7 I
ctgo=—=—;mMtgo=——, —<a<m
& tga 24 )t 24 2
1 1 24 .
Cos o= == = -2 sino=v1-cos’a = 1_ﬂ:l;
Jl+te?a \/1 L4925 625 25
576
3 24 3n . 1 1 7
e)ctgo=3==—, mn<a<—;sino=— =_ -
77 2 x/1+ctg2a \/l+ﬂ 25
49
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[ 24
cos o=1-sina =— 1——:__'

625 25
2. a) sin“otcos’a=(—1)*+(~1)>=2 # 1, 3HAUNT, JAHHBIC PABEHCTBA HE MOTYT
BBITIOJIHATHCS OJJHOBPEMEHHO.

2 2
0) sin’at+cos’o= [— Ej + (%J = % +% = g #1, 3HAYNT, JaHHBIE PaBEHCTBA

HC MOT'YT BBIITOJHATHCA OAHOBPEMEHHO.

3. a) cosz(lefsinzazlflzﬁ; cos’a= 12 ; L 11 ; 8.4
1+tg“a 9 1+Z 9 5

JI0KHO, 3HAUMT, JaHHbIE PABEHCTBA HE MOTYT BBIIOIHATHCS OJHOBPEMEHHO.
. 5 4 . 1 4 1 4 2

6) sin‘o=1-cos’o=1-==—; Sln2a=—2 ;0 —= ; —=— —
9 9 1+ctg“a 9 1+25 9 7

JIOXKXHO, 3HAYUT, TaHHbIC PaBEHCTBA HEC MOT'YT BBIIIOJHATHCSA OAHOBPEMEHHO.

4.a)cosB:%, 0<p<m; 1K cos >0, TO 0<B<§;

. [ f 1600 9 _sinf _9-41 9
sin p=4/1—cos’p = l-———=—;tgP =
P P 1681 41 cosB 41-40 40
1 40 b 3n

ctg P o=y [sinpt. 2 <p<

T.K. sin B <0, To n<[3<— cos f=—4/1—sin B* ‘fl—ﬁ

gB——3:% th—— B)tg f=2, 0<PB<m 1K tgp >0, TO 0<B<—

1 1 1 [ 2 1
COSp=—F——=——="—=; sinp=yl-cos" B =, |1-— == ctg B=—;
Jieigp, V14045 S5 2

r)ctg p=—1, m<P<2m 1K ctgP <0, 10 37“<B<£;

2
. 1 1 1 — 1
sin p=— = = ; c0s f=1/1-sin B=,/1——=—
Jlreg?p A1+ 2 2
tg p=1.
5. cos a; sin a=%y1- cos®a ; sin2a+cos2a=1;
2
1 1-
tgz(x+l= 7 tg2a= 3 -1= cozs <.
cos” o cos” o cos” o
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Vl_cosza'cthFi cosa
cosa m
6.0°<a<90° sina=1+b;
cos a=y1-sin?a = /1= (1+b)> =y1-1-2b-b? =4/~ 2b-b? ;
0<sina<l mpm 0°<a<90%0<1+b<1;-1<b<0.

Orger: cos a=v—2b—b? ,—1<b<0

. a 241+a
7. sin o= , COS 0= ;
a+2 a+2

tg o=t

a2 +4(1+a)_a2+4a+4_(a+2)2_1
@+2)?> @+2?> (@+2? (@+2?

3HAYHT, MOTYT.
OTBeT: MOI'yT.

s 2 2
sin“a+cos o=

C-40

1. 1) a) sin*a+cos’attg’o=1+tg o=

2
0052 a

6) cos’a (1+ctg’a)=cos’a - - =ctg’a;
sin“a
2 2
1 -1
B) - =2 2= T = tgai ) tg o ctg atl=14+1=2;
cos“o  cosTa cos”a

2) a) sin’B—sin’p cos’B=sin’p (1—cos’B)=sin’p sin’B=sin"p;
6) cos’B+cos’B sin’B=cos’p (cos’B+sin’B)=cos’p;

l—sinZB _ coszﬁ _

B) tgzﬁ CthB—COSZB=1—COS2B=Sin2B; ) B 5 cthB.
cos“B-1 —sin“f
2.1).a) sin o ctg a=sin o c?sa =COS Ol , W.T.JI.
sin o
. . )
t
6) ga ,_sinosine _ sin“a 1 =tg’p+1= wra
ctgo cosocosa cos? al cos®a
2 .2
t t; t; .
2) a) g¢ __Bx _ B8 0; = sm2a -cos” o =sin’p, €.T.1.
tga + ctgal tga+i I+tg“a  cos”a
tgo
1+t 1+t 1+ tgat,
6) gx _ ga _ (I+1tgojtga =tg o, 4.T.JI.
I+etga 1 1+tgo

tga
3.1) a) (1-sin(—o))(1-sin a)=(1+sin o)(1-sin a)=1-sin*o=cos’a;
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6) tg (—a) ctgo-tsin’(—a)=tg a ctg a+sin‘o=—I+sin*a=cos’a;
B) cos(—a)+cos a tg*(—o)=cos o-tcos o tg’a=

1 1
=Cos o (l+tg2a)=cos o-—F—= ;
cos"a  cosa

1+sin(— 1—sin 1—sin sin 1
2y ) LCD) o gy IZ5P g  LooinB S0P T,
cos(—B) cosf cosfp  cosp cosP
2 4 2 4 2 2
5) <O (-B)—cos™(-B) _ cos"B—cos’B _ cos”B(l-cos”P) _
sin?(-B) sin’ B sin’ B
20 w2
_ cos B 2sm B :COSZB;
sin” 3
cos.(—(x) T tg(—a) = cos.oc ~ too = cos.(x _sino _
1+ sin(—ot) l-sina l-sina  cosa
zcosza—sina-ksinza_ I-sina 1
coso(l—sina) cosa(l—sina) coso
4.
2 2 2 \4 2
l+tgo+tg7e o 1+ige+ig7e . o> _ (I+tge+ig°p)tg°e o
— > -WQ%= 1 1 9 3 97 =
1+ ctgp +ctg~e 1+ 4 I+tge+1g7¢
tge tgle
=tg ch —tg 2(p =0 T.e. 3HaUCHUE BBIPAKCHUSI HE 3aBUCHUT OT O, Y.T. 1.
5. 2) 1-sin*a - sin’ o)1+ sin? a) cos’ a .
3sino +3sin’ o 3sina(l+sin® o) 3sina
3
0) sin’a ctg3a+7cos3ot=sin3oc c?s3 % +7cos’a=8cos’ a;—1<cosa<l;
sin” o

3 3
-l <cos o < 1; -8 < 8cos’a.< §8; T.e. HauboOJbIICE 3HAYCHUE PABHO 8.

g+ — 2
6. 190 + Ctge 3 19¢ = tgz(’DH ; sin (p=£, cosz(pzlfsinz(pzlfi A 2;
tge — ctgo tgq)—i 9201 3 9 (9
9o

2 9 4
tg°¢g=——-— —1=——1=—. 3Hauur, Hallle BEIPAXECHUE PAaBHO
2
cos” @ 5
tg’o+1_s"' 9 5
tglo-1 4_; 51
5
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1.1) a)

C-41

. sina
. sino.+ . . .
sinoc+tgo coso, _ Sina—coso+sino _ sino(l+cosa)
1+cosa 1+cosa cosay(l+cosa) coso(l+cosa)
cos’ a

0) (lfsinz(x)(1+ctg2(x)= —— =ctg2(x;

sim- o

cosa N I+sino cos®a +1+2sina +sin”a B

l+sina  cosa cosa(l+sina)
2+2sina 2(I+sina) 2

cosa(l+sina) - cosa(l+sina) ~ cosa

2) a)

_ (sina+ coson)2

sino sino Sin o — Sin 0.cos oL — Sin oL — Sin 0L COS A
l1+cosa 1-cosa (1+cosa)(1—cosa)
2sinocosa, 2sinocosa

7= — = -2ctga ;
1—cos“a sin“ o
. .2 2 :
1+2sina.cosa  sin” o+ cos” o+ 2sinacoso
sina + cosa sina. + cosa

- =sina +cosa ;
sina + cosa

4 -4 22 2 22 2 22 -2

0) cos a—sin a+sin“a=(cos o—sin"a)(cos atsin a)+sin o=
2 2 2 2

=cos o—sin a-tsin‘o=cosa;

B)

2 Ao sinTa
2.a) tg a-sin“a= —sin“o

_ sin? a(l- cos? )

0)

_ (sina +cosa)(1

3. cos’a=1-sin’a=1- — = —
25

1+tg4(x _ 1+tg40L _(1+tg4(x)tgz(x_tgza'

tglarctg’o g2, ! 1+tga ,
tgzoc

sin’ a. cos’ a

2 2 2. 2 .2 2
> 5 — =sin‘o cos o€os o sin o=2sin"o cos Q.
1+t9°a 1+ctg o

F 4o _sinzoc—sinzoccos2on_

COS2 o 0082 a

2.2
) =tg o smn’o, 49.T.J.
cos” a

sin’ o+ cos’ a _ (sina+cos oc)(sin2 o —sin o.cos o + cos’ o)

1—sinocosa 1—sina.cosa

—sinocosa) .
- =sin a+cos o, Y.T.H.
1—sinoacosa

9 16
25°
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2 2 cos2 o 2 2 1
ctg 008 0= ——— —C0s a=cos ot | ———1|=
sin” o sin” o
» costo162.25 256
=CoST0 ——5—=—— =
sin“o. 25°-9 225
2 2

4

sin” a sin” a sin” o
4.2) — 2 2 ) 7. 2.
ctg“a—cos“a  cos~a 2 cos” oL —cos” asin” a
— — —cos"a
sin” o
sin® o sin® o 4
=— — = yy =tg'a, Y.T.I.
cos“o(l-sin“a) cos a
6) 3cos? o +sint o _ 3(:0820L+(1—(:082 a)2 B
1+ cos® o +cos* a 1+ cos? o +cosa
3cos? o +1-2cos? o+ cost o
= 3 7] =1, a.T.m.
14+cos“a+cos” a
5 sin” oL+ sino.cos o _ sina(sina+cosa) 1 1
cos’ o +sinocoso,  cosa(coso+sina) ctga 0,125
6 sin? - cos’ ¢ sin? - cos? [0) _

1-sin® o— cos® [0} - (sin2 o+ cos? q))(sin4 o— sin? q)cos2 o+ cos? ®)

_ sin’ ¢ cos’ [0} _

1- (sin4 o+ 2sin? (pcos2 o+ cos* 0— 3sin® (pcos2 )]

-2 2
_ ! sin 2(p 0205 o) - ~ :l, o
1—(sin” @ +cos” @) +3sin“ pcos ¢ 3
7. y=3sin’x-2cos x=3sin’x—2(1-sin’X)=3sin’x—2+2sin’x=5sin"x—2;
TK. 0 <SIN°X< 1, TO Yinax=3-2=3, Ymin——2.
8. 2sin X:\/g, sin xzﬁ, x=Z J X=2rr+£:7—rE . Omer: = u g y
2 3 3 13 3 3

C-42
2

1. 1) a) cos225°=cos (180°+45°)=cos180°-cos45°—sin180°-sin4 °——7

Jz

3 T T . LT
0) cos —m=cos| T —— | =cosm-cos — +sinm-sin — =——;
4 4 4 4 2

V2

2) a) cos63°cos18°+sin63°sin18°=cos(63°—18°)=cos45°= - ;
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S5m 137 . 57 . 13n St 13=m
0) cos—cos—— —sin—sin— = cos| — + — [=cos2n=1;
9 9 9 9 9 9
B) c0532°30' c0s27°30'—sin32°30' sin27°30'=
=c0s(32°30'+27°30")=c0s60°=0,5;

3) a) cosa=1—sin’ o =/1-0.8% = 0,6;

. . 2
cos| X+ a | =cos T cosa—sin = sina= £ (0,6+0,8)= ﬂ ;
4 4 4 2 10

0) sina:x/l—cosza :x/1—0,62 =0.3;

V3 1 63+8 3J3+4

cos| o= 2 | =cosacos = +sinasin & =0,6-— +0,8- —=
6 6 6 2

2 20 10

B) cosa=—11—sin> o = 0,96 ; cosp=—1/1 —cos’B = —0,6 ;
cos(a+f)=cosacosp—sinasinf=0,96 - 0,8+0,28 - 0,6=0,936;
cos(o—B)=cosacosp+sinasinB=0,96 - 0,8—0,28 - 0,6=0,6.

2. a) cosacos2atsin(—o)sin2a=cosacos2a—sinasin2a=cos(a+2a)=cos3a;
0) cos2acos3a+sin2asin3a=cos(2a—30)=cosa;

b 3n (= . (3=m
B) COS| —+0a [cOS| ——0o |—sin| —+a |[sin| ——a |=
5 10 5 10

T 3n 5m b4
=co0S| —+ o +——o |=cos — =cos — =0;
5 10 10 2

. (9 . (2 9 2
r)sin| —n+o |sin| =n+a |—cos| —m+a |cos| —n+o |=
[7 j (7 j (7 j [7 )

[Frra-drea)
=cos| —m+o——m—a |=cost=1;
7 7

1) cOs (g — cxj cos [g - B] —cos(a—B)=

=sinasinp—(cosacosBtsinasinB)=cosocosp.

3. cos(atP)cos(o—P)=(cosacosB—sinasinB)(cosacosp+sinasinf)=
=00520ccos2B—sinzocsinz[3=coszacosz[3—(1—cos2oc)(1—coszﬁ)=
:coszoccosz[i—l+c052B—cosz(xcoszﬁzcosza—sinz[i , 4.T.0.

3n 3 . 3n . .
4. a) cos 7— o =c057 cosot+sm7 sino=—sino, , 4.T.1.

0) cos(m+a)=cosm-cosa—sinm-sino=—coso. ,4.T.1.

>
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2 2 2.
5. a) cos (En + aj +cos (oc - g} =C0S E n-coso&sm; n-smoﬁcosa-cos% +

+sinoc~sin§ -1 COSO— ﬁ sino+ % cosot £ sina=0;
6) cos(a— ) —cosocosP  cosocosP +sinosin B — cosocos3 _ tgo-tgp.

cos(a + ) + sinasin 3 B cosoacosP —sinasinf +sinasinf

C-43
1. 1) a) sin75°=sin(45°+30°)=sin45°-cos30°+cos45°-sin30°=

_V2 A3 2 1By
2

2 2 2 4

3

1,

2 2 2 2 4

. T . T T . T T T . T
0) sin— =sin| — —— | =sin — c0s — —COS — Sin — =
12 4 3 4 3 4

2) a) sin80°-c0s20°—c0s80°sin2 °:sin(80°720°):sin60°:§ ;
0) s1n3— cos an +cos 3n smﬂ =sin 3n + an =sinn=0;
7 7 7 7 7 7

B) sin43°30’-c0s88°30'—c0s43°30'sin88°30'=

2

=sin(43°30’—88°30’)Lsin45°=—T ;

[ 12
3) a) sina=—+1— cos?o = — |l —-——

269 13"

siftf .o — = smoccosﬁ—cosocsmz——g-l i-£—5‘/§_12;
3 3 3 1372013 2 26

0) coso= \/1 —sin’a = —\/1 - 0,62 =-08;

sin£§+a] \/_ ﬂl —Q'

=sin = -coso-tcos — -sina= = (-0,8+0,6)=— =
4 4 2

[ 1
B) sina=— 1-cos’a = l—i:— ; sinf= l—cos 1fl——6

sin(o—pB)=sina-cosp—cosa-sinf=-—-—-=- = =———
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sin(a+B)=sino-cos+coso.-sinf=— —— + —=

2. a) sin2acosa—cos2asina=sin(2o—o)=sina;
0) sina-cos2o—cos(—a)sin(—2a)=sina-cos2at+cosasin2a=sin(at2a)=sin3a;

. (2n b1 2n . T
B) Sin| ——a |coS| —+a |—OoS| ——oa |sin| o+— |=
3 3 3 3
. (2n T . (m
=sin| ——o——-o |=sin| ——2a |;
[3 3 j [3 J

r) sin(a+p)-sin [(x - g] sin(—f)=sina.cosp+cosasinf—sin [g - (x] sinf=

=sinocosPB+cosasinB—cosasinp=sina.cosp.
3 sin(a+P) _ sino-cosp+cosasinf

= =tgottgP, 4.T.m.
cosa - cosf3 cosa - cosf3

- tg(o—P)=

sin(o.—PB) _ sino-cosP—cosa-sinf

S

cos(a—P) cosa-cosP+sina-sinf3

sina - cosf3 —cosasin 3

_ cosa - cosP _ tga —tgB
coso.-cosP +sinasinf 1+tgatgp
cosa - cosf
1,2
S. tg(at+B)= tgouttoh _ 3 3 :2213_
I-tga-tgp 1.2 7 7
33

a tg43° +1g17°
1-tg43°tg17°

&

~tg(43°+17°)=1g60°= /3 ;

Gy l6_ " 16 £yo( 9T SE) 4 T
9n [ S 16 /16 4

1+tggtgg
tg180° ~tgds” -1 _ .
1+1g180°tg4s® 1 ’
ctg90° -ctg30° -1 1 |
ctg90° + ctg30° - Ve
tg180° +1g60° /3

B) tg(—240°)=—tg240°=tg(180°+60°)=— = =-3.
1-1tg180°tg60° 1

7. a) tg135°=tg(180°-45°)=

0) ctg120°=ctg(90+30°)=
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C-44
1. 1) a) 2sin75°cos75°=sin(2-75°)=sin150°=sin(180°-30°)=sin30°=0,5;

0) 2sin =~ cos = =sin| 2~ =sin£=£;
8 8 8 4 2

B) sinl 5°coslS°:% sin(2-1 5°):% sin30°=0,25;

2
T . T b T . T, .2m LT V2
r) [cos—+ s1n—] =cos’ = +2c0s — sin — +sin’ 3 =]+sin— :1+7 ;

2
1) sin— — cos—— | =sin® -~ —2sin - cos — +cos> —— =1—sin ~ =0,5;
12 12 12 12 12 12 6
3

€) c0s75°—sin’75°=cos(2-75°)=cos150°=cos(180°-30°)=—cos30°=— BN ;

iK) cos’ X —sin® X =cos| 2.~ cosﬁzﬁ;
8 8 8 4 2

REN

3) 12 cos’ = =—(200521—1)=—cos 2. 1= ;
12 12 12 2

2) a) coso= Vi-sina = —\/1 -0,67 =-08;
sin2o=2sino.-cosa=2-0,6-0,8=0,96;

. 22 . .
06) sina=+v1- cos? o =,|1 _22 = 3 ; sin20=2sino.-coso=2- 3 L5__20,

289 17 17 17 289°
. . 1 24

B) COSO= ! = ! :L;smoF 1-cos’a = 1——2:;;
Jletgla (14242 26 2,6 26

2:24 _ 12120

sin20=28ino.coso= A = :
2,6-2,6 13-13 169

3) Deosto=il2dn:di 0> B 4 Uegudl MBS0 . L 1 LT
169 169 9 9

B) COSO= ! = ! L.

Jistglo 14225 3257
c0s20=2cos’0—1=2- L —1—~g 2 .

3,25 325 13
2. 1) a) tg2a= Ztg(; = 2 1’5 = 3 = —2 ; 6) tga: _1 = i ;
1-tg20 1-225 -125 5 ctgo 2
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3
Mg S V2 64 24 2z 1247

I-tg%a [ 9 2.5 sz 52 5

4
2) coso—V1-sin’a :_"1_2;45 :—@;

tg2a=

N 21 2 421 sine 25 2
sin2a=2sino.coso=—2- —— - — = ——— ; tgo= = = ;
5 5 5 cosa 5.421 V21
2tga 4 421 421
tg2o= = = =
I-tg7  foqf_ 4 17421 17
21
3.a) 298 _9(2.757)=tg] 50°=tg(180°-30°)=tg30°= ——;
1-tg275° V3
2sin " cos - sin~
6) 2%n e A2
2T 2T T 2

cos”——sin“—  cos—
8 8 4

2
. 1 . 2 1 2 . )
4. a) cosocfsmot—-z; (cosa—sina) ™= -5 ; cos a—2sina.cosotsin a=Z;

1 3 o3 a 1 o o 2 1 2
1-sin2o=—, sin2a=-=; 6) cos— +sin—=—; | cos—+sin— | =|—| ;
4 4 2 2 2 2 2 2

Pe .o a .o 1 . 1 . 3
cos” — +2sin — cos — =sin”" — =—; 1+sino=—, sino=—-—.
2 2 2 2 4 4 4
C-45
S S 2 2N g2
1. a) 1-cos2a~cos™+sin o—(cos o—sin“a)=2sin"o;
1+ cosa
0) ————— —C0sa, BEpOSITHO, B 3aJadHUKe Oledarka, YIHPOCTHUTE CIEAYIOIIce
cos
1+ cos2a 0520, +sin® o + cos’ o, — sin” o — cos” o
BBIPAKCHUE: —————— —COSOL = =cosa ;
cosa cosa
.2
.2 1-cos2a 2sin“a
B) 1-2sin"atcos2a=cos2atcos2o=2cos2a; 1) ———=———=2;
sin“ o sin” o

cosa

1) (1—cos2a)ctga=2sino.- =2sinacosa=sin2q,;

sino
. 2 .2 . 2 .
e) (sina—cosa) =sin"o—2sinacosa+cos a=1-sin2a;
T
2 20l ——o | _ .2 22
) cos a—cos” | o =co0s o—sin"o=cos2a,;
2 2 2 2 .2
3) cos a—c0s2a=cos a—(cos o—sin a)=sin"a.;
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.2 .2 4
2 2 sIn“a 2 2 4sin“a-cos o
n) tg a(1+cos2a) ™= 5 (2cos’a) ==
s R costa cos“a
=4sin"acos o=(2sinocosa) =sin2aq,;
K) coso —sina _ cosa —sina _
cos2a —sin2a +2sin’a  1-2sin® o —sin 20+ 2sin o

cosaL—sina _ coso—sina 1

cos® o +sin’ a — 2cosasina (coso—sin OL)2 cosa —sina

. .2 . 2
I+2sinocosa  sin“a+2sinocoso +cos” a, _

2.a)
sinal + cosa. sinal + cosa,

(sina + cosoc)2 .
=——————~ =gina+cosa, Y.T.J.
sino + cosa

1-cosdo,  2sin’2
cos4aa _ sin o =t922a, WL,

1+ cosda - 2(;052 200

3. a) cos2a=cos’o—sin’a=cos’o—(1-cos’a)=2cos’o—1;
o

6) coso=cos (2 %) =2cos” 5 1.

.o o
2sin— —cos—

a
= =2cos—;
.o .o . a 2
sin— sin— sin —

2 2

0) sin20°~sin70°=sin20°~sin(90°—20°)=sin20°—00320°=% sin40°;

4. 2) c0s(90° —a) _ sina

B) sinasin(90—a)=sina—cosa= % sin2aq,;
sin160° sin(180° —20") sin20°
S B B B, I BV > =t
cos 10" —sin"10°  (cos” 10" +sin”10°)(cos™ 10" —sin“10°)  cos20
1-tg%15° - 1
2tg15° tg30°

920" ;

=Ctg30° = ﬁ

5. 2) 1—cos2o +sin2o 2sin’ o+ 2sina.cosa _ sina(sina + cosa) _t

. - . a7
1+cos20+sin20.  2cos? o + 2sin o.cos o cosa(cosa +sina)

YT,
5 tg2(45° + o) -1
tg2(45° + o) +1
+ o)=—c0s(2(45°+a))=—co0s(90°+2a)=sin2a, Y.T.1.
2sin18”-cos18° -c0s36” _ 2sin36°-cos36” _ sin72° _
2cos18° - 4cos18°  4eosls’

sin® (45" +a)

2
=cos (45°+a)
( cos?(45° +a)

1} =sin*(45°+a)—cos’(45°+

6. a) sin 18°-sin36°=
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_sin(90° ~18") _ cosl8 1
4cos18° 4eosls” 4~

4.T.O.

T. T 2n 47 . 2n 2n 47
8cos—sin—cos—cos—  4sin—cos——coS——
7 7 7 7 7 7 7

0) 8cos & cosz—Tc cosﬂ = = =
7 7 7 sinE sinE
7 7
. T
2 sinﬂcosﬂ sing—TC sm(n + 7) sin
= ! - L - = T -1, wrn
LT LT LT . T
Sin— sin— sSin— sin—
7 7 7 7
C-46
. . . . . 2
1. a) sin945°=sin(720°+225°)=sin225°=sin( 180°+45°)——sm45°——§ ;
V2

0) cosl35°=cos(90°+45°)——sin45°—-T ;

B) tg225-=tg(180°+45°)=tg45°=1; r) ctg210°=ctg(270°-60°)=tg60°= /3 ;

. 15 . T\ . W «/5
1) sin—— =sin| 4t —— |=sin — =——;
4 4 4 2
n b1 b ﬁ 5n b1 b
€) COS— =COS| T+— |=Cos — = —; K) tg— =tg| 2n—— |=—tg —=+/3;
) 6 (n 6] 6 2 )g3 g[n3j g3 J_

2n T T T 1
3) ctg— =ctg| —+— | =—tg — =——
) ctg 3 g[z j g%

B 5 5
3

H) sin(-960°)=—sin960°=—720°+240°)=sin240°=—sin(180°+60°)=sin60°= - ;

K) COS —E =C0sS 2—” =cos| =L | =—cos _ =0,5;
3 3 3 3

) tg[—7—nj ;tgg—n;tg(%wg] —-tgg—-\/g;

3
1

5

2. a) sin(-570°)+ /3 cos150°+tg3 15°=sin(360°+210°)+ /3 cos(180°-30°)+

M) ctg(—420°)=—ctgd20°=—ctg(360°+60°)=—ctg60°=—
o o\— 3 O. (o) o O—q1 o \/g —
+g(360°-45°)=sin(180°+30°)- /3 cos30°—tg45°=sin30°~ /3 s
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0) sin210°+cos(—480°)— \/E ctg480°=sin(180°+30°)+cos120°— \/3 ctgl20°=
Lsin30°+cos(90°+30°)—\/§ ctg(90°+30°)=0,5-sin30°+ V3 tg30°=

1
—~1+\/§-—=0;
V3

B) tgﬁ +sin [—E —2c0s —&j =tg -2 |—sin| n+= | -2cos| 222 |=
4 6 6 4 6 6

T,. T T ﬁ
=—tg — +sin — —2cos — =—1+0,5-2- — =-0,5-+/3 .
& 4 6 6 2 [

Y . . .
3. a) 1-cos (E - (xj sin(n—o)=1-sinasina=cos’a;
0) cos(nfa)cos(2nfa)+cosz(x—-cosacosa+cosza=0;

B) COS [oc - gj =cos (% - aj =sing,; 1) sin(o—m)=—sin(n—o)=—sina;

) tg [a —%J =tg (g - (xj =—ctgo,;

[ .
sin| ——a [sin(—2a) . . 5
) 2 __ —cosasin2o. _ 2sinocos” ocosa
2tg(mt+ ) 2tga 2sina
%) cos(2n—a)cos(2n+a)-sin’a=cosacosa—sin’a=cos2a;

= —cos3(x;

. T L
3) cos*(n—a))+sin(2n—o))cos [E - aj =cos’o—sinasina=cos2a.

sin(X — m)sin(0,57 + X) _ —sinXcosX _
ctg(0,5m — x)cos(1,5t — X)cos(0,5m+ X)  tgXsinXsinX

COSXCOS X )
=—————=—ctg’X, 4.T.O.
sin Xsin X

. T T . T T . Y . T .
6) Sin| —~ao. |—COS | — + 0. | =SIn — COSO~COS — SINO—COS — cOSo+S1n — S1no=
4 4 4 4 4 4

2 ’ d
- - (coso—sina—cosa+sina)=0, 4.T.1.

6. cosa=0,6; cosp=cos(180°—a)=——cosa=0,6.
7. Ilycth o 1 f—OCTpble YIIIbl MPSIMOYTOJIBHOTO TpeyroapHuka. Torna:
atp=90°, B=90°-a, tga-tgf=tgo-tg(90°—a)=tga-ctga=1. Otmer: 1.

C-47

1. 1) a) sin36°+sin24°=2sin 36 +24 cos 36 ;24 =251n30°c0s6°=c0s6°;
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18° +11° 18°—11°

0) sin18°+sinl1°=2sin 5 cos 3 =2sin14,5°c0s3,5°;
B) sin6°+sin14°=2sin 6 +14 cos 14 -6 =2sin10°cos4°;
st Sn_w
r) sinS—TE +sin L =2sin 06 cos 66 —gin T cos L =2. 1 =1;
6 6 2 2 2 3 2

72°-52° 72° +52°
cos

2) a) sin72°—sin52°=2sin =2sin10°c0s62°;

0) sin16°—sin7°=2sin 16 2_7 cos 16 2+7 =2sin4,5°cos11,5°;

13°-23° 13° +23°
cos

B) sinl13°-sin23°=2sin =-25in5°cos18°;

T s T T

r) sin T in T =2sin 612 o5 612 —pgin ™ o5~ ;
6 12 2 2 24 8

18°+8° 18°-8°
cos

3) a) cos18°+cos8°=2cos =2co0s13°cos5°;

0) cos7°+cos4°=2cos 7 +4 cos 74

=2¢0s5,5°cos1,5°;

16° +66° 16° - 66°
B) c0s16°+cos66°=2cos ; cos 5 =2c0s41°c0s25°;

3n =« 3n w

8 8 .55 8
2 2

36°+26° . 3626
2 sin

r) COS 3 +008 = =2cos 8 —2cos = cos ~ ;
8 8 4 8

4) a) c0s36°—c0s26°=2sin

=-2sin31°sin5°;

0) cos17°—cos10°=2sin )/ ;10 sin 17 ;10 =2sin13,5°sin3,5°;

5°+15° . 5°-15°
sin
2
2n o« 2t w

B) c0s5°—c0s15°=2sin

=2sin10°sin5°;

r) COS 2 —cosE=2sin3 S gn S 5 ——2sin3—rE sin - .
5 5 2 2 10 10
2. 1) a) sinSa+sin3o=2sin4a. cosa; 0) sin8a—sindo=2sin2a. cosba;

B) cos27a+cosl7a=2cos220 cosSa; ) cos4(xfcosa;2sin57a sin%x R

2) a) sin(15°+a)+sin(15°—a)=




:25in15 +OHZ-15 _acosls +a;15 +a:2sin15° cosaL;

60" —P+60"+B _
2

6) sin(60°-B)-sin(60°+8)=2sin P > 60 =B

=2sinf cos60°=—sinf;

B) cos(17°+X)+cos(17°-x)=
17°+X+17°=x  17°+Xx=17°+X

s cos 5

=2 co!

r) c0s(40°—a)—cos(40°+a)=
40° —a+40° + o . 40°—a—40° - o
Sin

=2cos17°cosX;

=-2sin =2sin40° sina;

2 2
1) sin(a+pB)+sin(o—B)=2sin o+pro-p cos & B ; o+p =2sinacosp;
e) cos(atP)—cos(a—p)=2sin o+p-ath sin 2 B ; B =2sinfsina.

sin7a+sino.  2sin4ocos3a

3.a) =tgda;

cos7a+coso  2cos4ocos3a
cos4a +cosba  2cosSocosa  cosa

6) - - )
cosa+cos9a  2cosSacosda  cosda

sinlla—sina. _ 2sinSocos6a

= - - =—ctgba;
cosllao—coso  —2sin5osin6a

cos7a—cos3a  —2sin2asinSa
= =tg2a.

sin7o+sin3a  2sinSocos2a
4. ) sin’43°—sin’13°=(sin43°—sin13°) (sin43°+sin13°)=
=2sin15°c0s28°-2sin28°-cos15°=sin30°-sin56°=0,5sin56°;
0) cos237°fcos217°=(c0s37°7cos17°)(c0s37°+cosl7°)=
=-2sin10°-sin27°-2c0s27°-cos10°=—sin20°-sin54°.
sin56°+sin14°  2sin35° cos21°
c0s56° +cosld’ 2cos35° cos21°
T.€. PABEHCTBO BEPHO:
sin72° —sin62° _ 2sin5° cos67°
c0s72° +c0s62°  2co0s67° cos5’
T.€. PaBEHCTBO BEpPHO.

S. a) =tg35°=tg(90°-55%)=ctg55°,

6) =tg5°=tg(90°-85°)=ctg85° ,

6. ) sin3a+sin7o _ 2sinSocos2a —tgSo=ctg (g_saj Cara

cos3a+cosTo.  2c0s5a.cos 20
sinf+sin3B+sinS5B+sin7B _ 2sin4Bcos3B +2sin4BcosP _

0
) cosP+cos3B+cosS5B+cos7B  2cos4fcos3P +2cosdPfcosP
_ sin4pB(cos3p + cosP) —tg4P, T
cos4f(cos3p +cosP)
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T n T
. cosa+cos| ——o | 2cos—-cos| o.——
cosoL+sino 2 _ 4 4) _

coso—sina E . (T i
sinl ——oa |-sina  2sin| ——a |-cos—
(2 J (4 ] 4
i
cos| ——o
—M—ctg I a =ctg L =tg ZTia 9.T.1
.[n ] 4 2 |4 4 o
sin Z—oc

T
) COSOL +Cos| —— o
ctgoo+1 cosa +sino (2 j [n j
= = =ctg|——a |, Y.T.O.

ctga—1 coso —sino . (n j .
sin E_a —sina

) cos2(oc—[3)—cos2(cx+[3)=(cos(on—B)—cos(cx+[3))(cos(a—[?))+cos(oc+[3))=
=2sina-sinfB-2cosa-cosp=sin2o-sin2B , Y.T.A.

C-48
1. a) a=30°, a=45°, a=60°; 6) a=60°, a=45°, a=30°.
Z.Sinlzﬂ sin Tt—l zsinLZM; n_izﬁ_
12 4 12 12 4 12 12

T b b1 b1 .
3.a,= 5 +nn, b= E —mN; c0sa,=cos (— B + ij =cos (E - nnj =sinnn=0;

T .
cosb,=cos [E—nnj =sinntn=0, 3HAYUT, JIFOOOE YHCIIO, SIBJIAIONIECECS WIEHOM

(a,) nnu (b,) — KOpeHb TAHHOTO YPaBHEHHSI.
4. 1) a) sinx=0, x=nn, N € z; 6) cosx=1, X=2xnn, n € z;

I
B) tgx=—1, x=—z+nn, nez

2) a) sinx-1=0, sinx=1, X:g+2nn, N e z; 6) cosx=0, x:gmn, nez

B) 2tex=0, tex=0, X _0 sinx=0, x=mn, n ez
cos X

. 1 T Sm «/E 3

5.a)sinf=—, p=—, P=—;0)cosp=/——, pP=—.

ysinp=—. p=7. B="ri0)cosp— -, p=

6. 1) a) sin2x=1 2x=§+2nn, nez x=§+nn, nez
0) cos3x=0 3x=§+nn, nez x=%+%n, nez

85



2) a) sin’x—sinx=0, sinx(sinx—1)=0; sinx=0, sinx=1

X=nh, Nez Xzzg +2nk, k ez;

0) cos’X+cosx=0 cosX(cosx+1)=0; cosx=0, cosx=—1;

x1=§+nn, nez X=n+2nk, Kk e z;

3) a) sin2Xcosx—cos2xsinX=0; sin(2x—x)=0, sinx=0, x=rn, n e z;
0) cosxcos2x+sinxsin2x=0; cos(x—2x)=0, cosx=0, X:§+nn’ nez

4) a) cos’X=c0s2X; cos’X=2cos’x—1;

coszx:1; cosx=1, cosx=—1I;

X;=27h, N ez X=nt2nk, K e z;

0) 2sinx=sin2X; 2sinX=2sinX-cosx;

sinx=0, cosx=1; X;=nh, N ez *,=27nk, ke z.

. 1 .
7. a) cosX-cos [g - Xj =1; cosX-sinX=1; 3 -28inX-cosx=1;

sin2x=2 —HeT KopHeH, T.k. —1 < sino < 1 s moboro a.

2x 2cos x—1
6) cos2 ~0: cos2 —0:
2cos“ x—1 2cos“x—1

1=0 — HeT xopHe#.
Bapuanr 2.
C-1.

1. 1) f{(x)=21x-7, f(3)=21 - 3-7=56; f(0)=21 - 0-7=—T7; f(-2)=21-(-2)-7=—49;
2) g(x):x2 10x~ 0(8)=8°-108=16; g(-3)=(— 3)2 10-(=3)=39; g(0):02710 -0=0;

3P 20 s (32— (6),_, PO 98 s

2. 1) f(x)=12-5x; a) 12-5x=2, 5%=10, X=2;6) 12-5x=24, 5x=12, x= 12

B) 12-5x=0; 5x=12, x= 12
2) g(x):lx+9- a) lx+9:lO lx:l x=4; 0) lx+9:1 lx:—8 x=32;
4 b 4 b 4 9 9 4 b 4 b 9
B) lx+9:0, lx;9, Xx=36.
4 4
3. 1ya) (00=37-3x, D(D=R; 6) g0)=—>, D(G)=(~o5; 0) U (0;-o);
X

B) 0(X)=X7, D(9)=R; r) y=+/x , D(y)=[0;+o0];
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2) 2) gX)=10-, D(g)-R; 6) f(x)——4—X2, D(f)=(—0; 0) U (05+o0);

B) O(X)= VX=3,%32>0, x>3, D(p)=[3;+]; 1) yz%, x+4 # 0; X 24,
X+
D(y)~(-o0;-4) U (-4;-00).
4. 8) y=24x+5, E()-R; 6) y=41, E(y)=41; B) y= 2= , E(y)~(-o0:0) U (0:<0);
X

) y=x, E(y)=[0;+e0); m) y=Ix|, E(y)=[0;+0).

x> +5 5245
, f(5)H(-5)=2f(5)=2 - =
1 (92052~

453 —x

5. a) f(x)=

0,4;

6) 9= » 9(=2)t9(2)=-09(2)+9(2)=0.

; —1=15-3b+b;

5=k+b k=5-b
~1=3(5-b)+b’

6. g(x)=kx-+b, {—1=3k+b’

2b=16; b=8; k=5-8=3.

7. a)f(x):LJri;ﬁ) g(xX)=vVx-6.
x—1 x-4

C-2

1.1) a) g(-1)=3; 6) 9(0)=1; B)9(1)=0; 1) g(3)=1.5;
2) a) g(x):3s XLS) 6) g(X)zoy X1;215; X2:1; X3:395; B) g(X)——Z, X1;2;
X2;0’59 3) gmax:3: gmm;?’: 4) E(g):[,?)’ 3]
2. 1)
— . 0 76
a) y=0,5%+3; 3 o
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6) y=—0,5%-2; ; _02 j
Y
X
-4 0
B)y——lx~ X | 0 |-3
377 y | 0] 1
Y
0
6
2)a)y:;;
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8
0) y=——;
X

B) y=—;

3) a) y=x;

&9



>

8) y=+/x, x>0;

B) y=|X|.
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3.a)y= 210 , 6<x<0;
X< -1
x | 6| 5| 4] 3] =2]- 0
y | 2323 [0 ]
7 12 3 4 3
| tY
|
|
:10
L lx
-11-10 -9 -8 -7 6 -5 -4 -3 -2 -‘l [V}
|
-1
|
|
}20
|
0) y= ,Tie 1<x<6.
x |1 | 2 ] 3] 4] 5|6
y | 7] 4| 3 |25 | L |
5
Y
X
0 1 2 3 4 5 6

X+3, €ccan x'<=2
4.a)y=1 1, ecmn —2<X<2;
—X+3, ecmm X>2
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X
-4 -2 0 2 4
& y-yIx| -]V x=0
J=X x<0
Y
-2 -1 0 1 2
2X +4, -2<x<-1
5.f(x)y=1 2, —1<x<2 .
2X =2, 2<X<3

3% —x=3 _X(x+3)-(x+3) _ (x+3H* - _x
2(x%-1) 2(x%-1) 2(x2-1) 2

X1 # 0, T.x. 3HaMeHaTeb X # £1.

6. g(x)= +1,5;
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e

7.1) nBa npuBana—30 muH u 1 4; 2) 6 kM; 6 KM; 6 KM;

3) 6 xMm/u; §=3 (xkMm/u); % =4 (km/4); 4) 6 4;5) 7,5 km; 10,5 km; 12 kM.
8. 1) Benocunenucr Ha 3 4; 2) 6,5 4; 2,54

35 170 35
3) —=— (xM/u); —— =14 (km/q); 4) BenocuneucT Ha 1 4;
)65 13( ) 53 (km/); 4) i\

gl

5) uepes 2 y4; 6) 10 (km).

C-3

1. 1) a) X;=2, %=1, %x;=3;0) f{(X) >0mpu x € (-2; 1) U (3; 4];
f(x) <0 mpm x € [-3;-2] U (1; 3);

2) f(X) Bo3pactaet nipu X € [--3;—1] u[2; 4];

f(X) yopiBaer mpu X e [1;2];

3) Xmax_—ls Xmin_—3;

4) E(f)=[-2;3]

2. 1) a) y=25%18, D(y)=E(Y)=R, y > 0 mpu X >% .y <0 mpHx <% ,

y=0 npu X= %, y(X) Bo3pacraeT Ha R;

0) y=—0,83x+16,2; D(Y)=E(y)=R;
16,2 1620
y>0 npu X<—==

——, y<0 npu X>@ ; y=0 mpu X=@ , Y(X) yObIBaet
083 83 83 83

maR; B) y=27 D(y)=R, E(y)=27,y <0 naR; 2) a) y:376 ;
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D(Y)=E(y)=(-0; 0) w (0;#c0); y > 0 mpu x> 0, y < 0 mpu X <0,

Y0 yGumaer 1a D(y); 6) y=—-. DY)=E()=(-22; 0) U (05+c0);

y>0npu x <0, y<0mpu X >0, y(X) Bo3pacraer Ha R.

3.1)a) y:% X8, %x:& x=40; 0) y=—0,4x+32, 0,4x=32, x=80;

B) =47 Het Hyne# QyHkuuu; 2) a) y=9x(x-5), X;=0, X,=5;

0) y=16(x2+2) HeT HyJnel QyHkuuy; B) y=X(X—1)(x+2), x;=0, X,=1, X;=2;

3)a)y=x-3, x=3;6) y=Vx> -4, x;=2, X%=2;
B)y=Vx>+4  Her Hyseil QyHKIHH.

2X, X<0
T s

CpoiictBa: D(g)=R, E(Q)=(—c0; 0].

Hymn ¢ysxumm: x>0, g(X)<0 mpu X < 0,

9(X) Bo3pactaet npu X < 0, 0a=9(0)=0.

5. D(f)=R, E(f)=[-4; 4]; f(x) > 0 mpu X<0, f(x)<0 mpu X > 0, f(X)=0 npu x=0
f(X) Bospacraer npu X € (—o0;—2] u [2;+0); f(X) yobiBaet npu X € [-2; 2].

C-4
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X
0
3
y=3; D(y)=(-o0; 0) L (0;+00);
a) y(_z)_—l 95a Y(_l ’5):2a y(195);27 y(z)_—l 55a
=2, w2 =2 weie 3 ke
X 4 X 4
B)Y>0mnpux<0,y<O0mpux>0.
2. y:ﬂ ; a) 20 % :% — JIOXHO, 3HAYHT, TOYKa A HE NPHUHAIICHKUT
X a—
144
rpaduky; 0) 24:? — BEPHO, 3HAYHUT, Touka B npunamiexur rpaduky;
144
B) 144:T — JIO)KHO, 3HA4UT, Touka C He MPUHAIICKUT rpaduKy;
144
r)—12:E — JIOKHO, 3HAUMUT, Touka D He npuHaiexur rpaduky.
3. 2 =X+1.
X
4. a)
]Y\
|
|
|
l
l
: X
o |
|
{
|
|
|
|
l
0)
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5 4 -3 -2 10 1 2 3 4 5

5.9=X . 025=X k=1, y=L
X 4 X

C-5

1. 1) a) X’-8x+15=0; D=64-60=4; x,=¥=5; X:=3;

6)fy2+3y710=0, y273y+10=0, D=9—4 - 10 <0, 3Ha4UT, HET KOpHEii;
B) 4b°—16b+12=0, b*~4b+3=0, D=16-4 - 3=4, blzi;:& b,=1;
r) 2a’-a=0, a(2a-1)=0, a,=0, a,=0,5;

2) a) 5y>+14y-3=0, D=106+4 - 5 - 3=256, y,= 210

:0’25 y2;3s

6) 10b°~7b+1=0, D=49-4 - 10=9, b1:72—-;)3 =0,5, b,=0,2;

B)-0,4¢%+0,8=0, 0,4¢’=0,8,6°=2, C, /=+[2 ; 1) 7X*-28=0, X’=4, X, ,=+2;

24233 Y

2

3) 2).0,5xx<1=0, x*“2x-2=0, D=4+4-2=43, x; ,=

6)-100C>+20c+3=0, 100C-206-3=0, D=400-+4-100-3=1600, ¢, =22 +(;‘0 =

0,3;

Cz——z—oo——o,l; B)-25a’+10a-1=0, 25a’~10a+1=0, D=100—4 - 25=0,

_10 =0,2.
50

2. 1) a) X H4x+1=XC+4x+4-3=(x+2)"-3;

0)3 bz—l 2b+11 =3(b2—4b+ % )=3(b2_4b+4_ % )=3(b—2)2—1 :
B) Y H2y=y*+2y+1-1=(y+1)—1;
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2) a)-b*+6b-8=—(b*-6b+8)=—(b*-6b+9-1)=—(b-3)*+1;

1 2 1 2 1 2 1 2
6) — y'-y+2=— (y-4y+8)=— (y'—dy+4+d)=— (y-2)*+1.
) Y YR (VA= (YA )= o (-2)

3. a) X’~10x+28=x>~10x+25+3=(x-5)"+3 > 0;
)X HAX—6=—(X"—4x+6)=—(X'—4x+4+2)=—(x-2)"~2 < 0.

4. a) b~4b+9, bozgzz; 6)-b*+6b-14, bO:_—zz .

5. (12-b) cm,  (8+b) cM — HoBBIe cTopoHEr; (12-b) (8+b) cM® — mromas

IIOJTY4EHHOT0 IpAMOyrombHuKa; (12-h) (8+b)y=b*+4b+96, b0=_—i =2.

C-6

1. 1) a) X-7x+10=0, D=49-40=9, xlz% =5, X,=2, X~ Tx+10=(X-2)(X-5);

6) 3C+3%-6=0, X>+X-2=0, D=1+4 - 2=9, x,= 13
3XH3x—6=3(x—1)(Xx+2); B) 7X—63=7(X’~9)=7(X-3)(X+3);

1) 5X>+19x-4=0, D=361+4 - 5 - 4=441, x,= _191; 21 =%, Yo=4,

:15 X2;29

5x*+19x—4=5 (x—% Yx+4)=(5x—1)(x+4);

2) a) X'+x—72=0, D=1+4.72=289, x,= 117 g x=9, XHx=72=(x-8)(x+9);
6) 7X°+20x-3=0, D=400+4 - 7 - 3=484, x,= ‘201: 2_1 =3,

7x2+20X—3=7(x—% Y(X+3)=(7X%-1)(x+3); B)12X*—588=12(X—49)=12(x~7)(X+7);

1) 3X2=12x+3=3(X—4x+1 =3 (C-ax+4-3)=3((%-2)*-3)=3(x-2— /3 )(x-2+ 3 ).
2. 1) a) X’=5x+7=0, D=254-7<0; 6)-3x*+2x—1=0, 3x*-2x+1=0, D=4-4-3<0;
2) a)xX—12x+39=0, D=144-4-39<0; 6)-4x +4x-3=0, 4x"“4x+3=0, D=16-4-4-3<0;
B) X*43=0, D=4 .3 <0.

2 - - f—
3.1)a) 4b+12: 4(b+3) _ 4 ;6)C +C 6:(0 2)(c+3):c 2’
b2-9 (b-3)b+3) b-3 7c+21 7(c+3) 7
060, D=1+4 - 6=25, ¢;= > =0 ¢,=3;
gy 072X 28=X) 2 _ 2 9y 80, D=49+4.8=81,
8+7x—x> —(X—8)(x+8) x+1

7+9
X1:_2 :8, XZ;I;
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a’-16a+63 (a-9)(a-7) a-7
a2 -8l @a-9@+9 a+9
_16+2

2) a) , a’—16a+63=0, D=256-4 - 63=4,

a;

:9> a2:7;

g LTV =60y | y(yP+7y=60) | y(y=S)y+12) _ y(y+2)

>

10y —50 10(y —5) 10(y —5) 10
y>+7y-60=0, D=49+4 - 60=289, y,= 717 s, y=—12;
1
3+14b—5b? _(b_3)(b+§]'5a Sh+1
B) = = , 5b*-14b-3=0,
3b-b? b(3-b) b
D=196+4 - 5 - 3=256, b= 4716 _5. bz—-%.

x?—8x-33  (x—1D)(x+3) x-11

4.1) =f(x), X’~8x-33=0,
10X +30 10(x +3) 10
D=64+4 - 332196, x,= 4 11, x=3,
f(-9)= -1 =2; f(12)= 121‘0” =0,1; f(111)= -1 =10;
8y —56 8(y—7) 8 )
2) = = =f(y), y*—27y+140=0,
27ye1a0  (y200y-7) y_20 WY
D=729-4-140=169, y,= = ; 13 50: y,=7,
(A — . ; f(22,5):L 230, f24)=— 2.
—4-20 3 22,5-20 24-20

5 9b-4  44d6b bs4 s 44-l6b
" b+7 b2ishlia BT S (b-2)b+7)

_(Ob—4)b-2)-44+16b _9b> ~4b—18b+8-44+16b _ 9b* —6b-36

(b-2)b+7) (b—2)(b+7) C(b-2)b+7)°
bi+5b-14=0, D=25+4-14=81, b= 2 =2; b,=7.
6.
3 ~y2 209\ _ _ _ 2 _ _
y(x):X 2X 9;(+18 _X (x=2) 92(x 2) . (X=2)(x 9):u:_5+1’
18-2x 2(9-x*%) 2(x* -9) 2 2
X # 13,
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Y
2
X
-3 0 3
-1
-2
C-7
L
1. g(X)=—X7;
g()10
x | o | #1 | 22| +4 | 16 | 8
1 2 8 | 18 | 32
| o | = | = | 2|22
Y
X
1 3 4 5

9(=3)=0(3)=0,9, 9(-5)=g(5)=2,5, f(x)= % X, f(=3)=f(3)=—0.9, f(-5)=F(5)=—2,5.

2. y=-2x%; 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=—20%’, x,=0, X,=2; (0, 0), (-2,-80);

r) y=1400x, —1400x=—2x>, x,=0, X,=700; (0, 0); (700,~980000).
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3. y=40x*;

a) A(-2;-160); —160=40-4 — n0XHO, 3HAYUT, HE TIPHHAIIICIKHUT;,
0) B(2, 160); 160=40-4 — BepHO, 3HAYHT, IPHHAIIICIKUT;
B) C(0,1; 0,4); 0,4=40 - 0,01 — BepHO, 3HAYNUT, TPUHAICIKUT.
4.
'Y
X
-3 -2 -1 0 1 2 3
5.

1
a) =7 X, Xe[48],  YuinY(0)=0, Ymn=Y(8)=16;
5) y——%xz, X e [-63], ymm=y(f6)—-§~ 3612, Ynur=y(0)=0.

gt? 10-t%
6.5= 71 560=——: t=112; =112 =4/7 (©).

7. a)
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B)

0)

C-8

0)

1. a)

r)

B)

Y

Y
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2. a) g(X)=X"+4x+2, m——% =2, n=f(-2)=4-8+2=-2, (-2:-2);
6) g(X)=X"—6x+3, m:%;s, n=f(-3)=—9+18+3=12, (-3; 12);

B) g(x)=4x2—8x—1,m=§=1, n=f(1)=4-8-1=-5, (1;-5).

3. g(X)=X"+H4x+2;

a) X; 73,4 X 20,6, 9(X) > 0 mpu X € (—00; X;) U (Xp3+00),

9(X) <0 mpu X € (X;; X2); 6) g(X) Bo3pacTaer npu X € [—2;+0), yObIBaeT mnpu
X € (—00;-2], Qmin=2.

4. g(X)=x"—6x+3;

/ o\
a) X z_674 Xy = 0)45 g(X) >0 npu X e (Xl; X2)7
9(x) <0 mpu X € (—90; X;) U (Xp5+o0);
0) g(X) Bo3pacraet 1pu X € (—0;-3], yobiBaeT npu X € [-3;+00),
gmax=12~
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5. y=X+4x+3, x e [0; 51, m:_—izz, N=y(2)=4+8+3=7,

Y(5)=25+120+3=2, ® ® ®
E(y)=[-2; 7]. 0 2 5
6. a) 0)
. iy
X X
3 2 4 0 1 2 3 0 2 4
B) r)
Iy y
X
[
3
X
3 0 3

7. y=x+bx+c, K(7,2), m;%:l b=—14,

2=n=f(7)=49-14-7+c=c-49, c=51.
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8. S(t)=50t-5t*;
125)Y

0 5 10

1) 125 m; 2) crpena noxHuManack BBepx npu t € [0; 5], omyckanach BHU3
npu t € [5; 10]; 3) uepes 10 c.

C-9
142451

1. 1) y=3x"+x—17; a) BBepx; 6) 3x™+x—17=0, D=1+4-3-17=205, xz,,=‘T ;

D U

o

1)y >0mpu X € (-00; X;) U (Xp3700), Y < 0 mpu X € (X;5 Xy);
2) y=2x"-5x+12;
a) BHU3,

0) 2X°+5%—12=0 D=25+8 - 12=121 Xo= —5+11

=15; xi=4;
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/ 7

1) y>0mpu X € (X;; X), Y <0 mpu X € (=005 X;) U (Xp3+00).
2. a) X’~10x+21 > 0, D=100-4-21=16,

x1:102+4 =7; X,=3. + I — I +

A

v

Otset: (—o; 3) U (7;+00). 7 X
6) 4x°+11x-3 <0, D=121+16 - 3=169,

x=_11+3—l' om 3 ﬁ
1 8 4’ 2 . + _ +

v

Ortser: (-3; %), -3 1/4
B) X—16>0 (x—4)(x+4)> 0.
+ I - I +
4 4 X

OtBert: (—0;4) \U.(4;+0).
r)5xx >0, X-5x<0, x(x5)<0.

Ortger: (0; 5).
3.2) X <9, (x-3)(x+3)<0. 0 5 X
+ | - | +
-3 3 X

Otset: [-3; 3].
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8) X" >7, (-7 )(x+4/7)>0.
+ I - I +
A 7 :
X
Orser: (—oo;—ﬁ) v (ﬁ s+00). -7 V7
B) 3 2 X, X~ >0, x(xfl) >0.
3 3 _l+ - th
OtseT: (—o0; 0] U [% +00). 0 1/3 X
r)-4x < 8%, 8x’+4x >0,
2, X 1 + I - I + R
X+—=>0, x(x+—=)>0. O O >
? 2 -1/2 0 X

OrtBer: (foo;f% ) U (0;+00).

4. a) 7b’-4b+1 > 0, D=16-4 - 7 <0 1.x. a=7 > 0, To mMoGoe b — permenue,
4.0 6) 8b <b*+17, b>-8b+17 >0, D=64—4 - 17 <0 1.x. a=1 > 0, T0 1KO6OE
b — pewenue, u.t.1.

5.2) y=vx> — 18X+ 72, X~18x+72 > 0,

D=324-4-72=36, +_L F
x=8+6 =12; X,=6. >
2 6 12 X

1

OtBet: (—o0; 6] U [12;+00).
7

0) y=——, E
x/6x—3x2 + +

6x-3%">0, 3x*-6x <0,

2 0 2 X
X=2X<0 x(x-2)<0.
Otget: (0;2):

6. X=8x+C < 0

a) D=64-4c, 4yT0o0s!I (3; 5) ObLI peleHneM, HyKHO X;=3, X,=5, T:€.
9-24+c=0; c=15. Orser: 15.

0) OTBeT: HU IPU KaKHX C.

2— —_— f—
3 X 14x+48<0 (Xx=6)(x 8)<0

(x-7) Tox=7)?
X’—14x+48=0, D=196-4-48=4; 4 _ _ "
2 6 7 8 X

Otger: (6; 7) U (7; 8).
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1. 1). 2) (x-2)(x-5) > 0. _+1 i L+_ ‘

OtBer: (—o0; 2) U (5;+0). 2 5 X
0) (x+3)(x-7) <O0.

+ I — I +
Otset: (-3; 7). -3 7

B) (X+5)(x+2)(x-8) > 0.

|
O=
+

o
»

A

N
O
-5

OtBert: (-5;-2) U (8;+00).

2 8 X
r) X(x+11)(x-15) < 0.
-11 0 15 X

Otser: (—0;—11] U [0; 15].

2) a) (X+5)(x-6)(x—17) > 0. B l 4 B l 4
O o »
5 6 17 X

Otget: (-5; 6) U (17;+0).

6) X(<+7)(x—4) < 0. —_L N E;>
-7 0 4 - x
OtBet: (—0;=7]U [0; 4].
B) (X—4)(x+7) <0,
(x2)(x+2)(x+7) < 0. - | + E;»
-7 2 2 X

Otser: (—0;—7] U [-2; 2].
) (CH)(x+4)(x8) < 0,  (x+4)(x—8) < 0.

Ortser: [4; §].



2.1) a) (2x-3)(x+5) <0,
(x-1,5)(x+5) < 0.
Ortger: (-5; 1,5).

6) (6-X)(3x+12) <0,
(X—6)(x+4) > 0.

OtBet: (—0;—4] U [6;+0).

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

Otget: (—10; 2) U (9;+0).
2) a) (5x+7)(8x) >0,
(x+%)(xf8) <0.

7
Ortser: (fg ; 8).

6) (9-x°)(6x+30) < 0,
(X=3)(x+3)(x+5) > 0.

Otgert: (-5;-3) U (3;+00).

B) (9X—4)(16-x>)(2x*+3) > 0,

(xz—g )(X*—16) <0,

(xfg )(x+% )(x=4)(x+4) < 0.

Otser: (4;7%) U (%; 4).

3.1).2) 224 0.
X+8

Ortger: (-8; 4).

X+10
X-3

20.

0)

Otset: (—0;—10] U [3;+0).

108

O O P>
5 1,5 X
4 6 X
_ + _
| S S W
-10 2 9
+ I : I +
7/5 8 X
2 e B
U O O >
5 -3 3 X

8 4 X
1 ) th ‘
10 3 X



B —2X_ <0,
5x—12
X
x—24
Otser: [0; 2,4].
2) a) 3x—-12
X+7
X;4<0.
X+7
Otser: (-7; 4).
x> -25
X+10
(X=5)(x+5) 50
X+10

<0

<0,

6) >0,

Otgert: (—10;—5] o [5;+00).

B) (x+2)(x —64)
X2 +15

(X+2)(x-8)(x+8) < 0.
Otger: (—0;—8] U [-2; 8].

4.

a) y=4/(x+34)(20-x) ,

(X+34)(20-X) > 0, (X+34)(x-20) < 0.

Otsert: [-34; 20].

6) Y=/ (x — (X +17)(x~19).,
(x=7)(X+17)(x-19) > 0.

OzBer: [-17; 7] U19;+x].

5.

a) (x+13)(x=7)*(x-15) > 0.

Otgert: (—0;—13) U (15;+0).

X% +15% + 56

X2 —12x+20
D=225-4 - 56=1,

A 4

0 b

X*+15x+56=0,

X
l ﬁL l _

-17 7 X
I I +

-13 7 15 X
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xl=$—~7; X,=8, X~12x+20=0, D=144—4 - 20=64,

X1=122+8:10’ 2 N [ - L+ g;’

X+ T)(x+8) _ ~ ~
(x=2)(x-10) -8 -7 2 10 x
Ortger: (-8;-7) L (2; 10).
B) X'—10x*+21x > 0,
X(=10x+21) > 0, x*~10x+21=0,

D=100-4-21=16,
- | + - | +
Xi= 10+4 :7, X2:3, l n
2 »
X(X=7)(x=3) > 0. 0 3 7 X

Otsert: [0; 3] U [7;+00].
x*—17x +16

) X0 X7+ 160,
5%+ 20
D=289-4 - 16=225, - -] + -
X12: 17+15 216, X22:1,
4 -l 1 4 x

O =16)0C 1) _ 0. EHOEHX-DXHD
X+4 - X+4 -
OtBet: (—o0;—4) U (—4;-1] U [1; 4].

C-11

1. a) X} +2x°-2=0, 2x’+x*—x’~2=0_ - msras crenens;

0) (2x=1)( x+4)(x—8)=0 TpeThs CTEICHB;

B) (C+H6) (%5 )X (xF 1) (x=1)=0; X’ +6X—5%"—30-X’+%=0;
—5X*+7x30=0 BTOpAsi CTEICHD;

r) (5x*-1)(5x"—2)—(5x +1)’=0, 25x°25x*~10x*+2-25x"~10x*~1=0,
~10x*-10x*-5x*+1=0 YEeTBEPTas CTETICHb.

2. a) X’=9x=0, X(x’~9)=0, X(x=3)(x+3)=0, X,;=0, X,3=%3;

0) X (X=7)+7(X*—X)=6, X'=TX*+TX=TXx+6=0, X'—Tx+6=0,
(X=DCHx=6)=0, (x=1)(x-2)(x+3)=0, X,;=1, X=2, X;=3;

o 1345

B) X'-13x*+36=0, D=169—4 - 36=25, x,’= =9, X '=4, X| ;=+3; X3 4=%2.

3. 1) a) (8x+1)(2x=3)~(4x-2)"=1, 16X*+2x—24x-3—16x"+16x—4—1=0,
—6X=8, x;§ : 6) SX(5X—1)—(5%+3) (5%-3)=x-3, 25X’ ~5x—25X*+9=x-3,
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2x—-1 x+1

6x=12, x=2; B) 5 =1, 4x-2-5x-5=10, x=17,

r X(2x=5)  X(X-2)
6 3
2) a) (2x-3)(x+1)=x+17, 2X*3x+2x-3=x"+17, X’~x-20=0, D=1+4 - 20=81,

xl:% =5, Xo=4; 6) (T (XHT)Hx-2)=1 1x+30-(x+5)’,

=1, 2x°-5x-2X*+4x—6=0, X=—6;

X499+ 4x+4=11x+30-x"—10x-25, 3x*~5%—50=0, D=25+4 - 3 - 50=625,

2 2
_5+25 s, XZ;Q;B) x EZX_W, X _3,%=81, x,,~19;
3 27 3 3 27

1

2 a— p—
r) % = % +1 10x-60x—40=33x+30, 10x*~93x—70=0, D=107",

_93+107

1 =20, x,=—1,4.

4. 2) x+11=0; 6) (x-2)(x+9)=0, X+7x—18=0; B) (Xx—4)(x—7)(x+7)=0,
(X—4)(X*~49)=0, X’—4x’—49%+196=0.

2 2
X(2-X) N 3(x-3) _ 21_ 2(4-X) ’
2 2 2 3
3X(2-X)HI(X*—6X+9)=15-4(16-8x+X7), 6X-3X*+9IX*—54x+81=15-64+32x—4x",

5.a)

10XC—80X+130=0, X*—8x+13=0, D=64—4 - 13=4-3, X, =5 i;‘/g —4443

2
6) x= B=x" x(x-12) N B-x)(x-2)
9 18 36
36X=4(9—6XHX)-2X(X—12)+(3X-X—6+2X), 36X=36-24x+4xX’—2X*+24X—X"—6+5X,

X’=31x+30=0, D=961-4-30=841, x,= 31129 =30, x=1.

s

6. a) X*3x =16, x*+3x x*+16=0, ypaBHEHHE HE MMEET KOpHEH , T.K.
X3 16> 0 IIPH BCEX X;

6) 25X(XF2)—(5X=1)(5X+1)=25(2%1)+26, 25X*+50%—25X*+1=50%-25+26;

1=1 — y aTOro ypaBHEHHUs KOPEHb — JII000€ YUCIIO;

B) OX+8X+12x—41=0, 6X+8x’+12x=41, BepHO, T.K. ecid OBl GBLI
OTpUIIATENIbHBI KOpEHb, TO JieBas 4acTh ObLia Obl MeHbIIe Hyns (T.K.
KaXK10€e ciaraeMoe ObLTo Obl MEHbIIE HyJIs), a paBas 41 > 0;

) 5X 425X -20x°+10x*-5x=17, YpaBHEHHE HE MMEET LIENIBIX KOpHEH, T.K. eClu
ObI OBLT LENTBI KOPEHb, TO TPaBasi YacTh IETIAach Obl Ha 5, a JIeBasi — HeT.

C-12

1. a) 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)—~(3-20)=0, 9 - 25+3(c+2)—(3-2¢)=0, 3c+6-3+2c+225=0,
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228

501228, C_—T——45,6, X1=5, X2;5.

2. kx+1=7, kx=6; ng,k:il; +2; £3; +6.

2b+5 | 2b+5

3. 4x-2b=5, x= I a) >0, 2b>-5, b>-2,5;

0) <0,b<-2,5; B) >8; 2b+5>32; 2b>27; b>13.5;

2b+5 2b+5
4

2b+5

>1; 2b+5>4; b>-0,5
r) 2b‘:5 -0,5<b<3,5.

4
4. a) 2X+4x+H=0, D=16-4-2t>0,16-8t>0, 8t<16; t<2;
6) 6X’+x+6=0, D=t-4-6-6>0,t-144>0, (t-12)(t+12)>0.

<3; 2b+5<12; b<3,5

t e (~o0;-12) U (125400). 12 12 t

5.a) 4x2—8x+c=0, D=64-4 - 4 - c=0, 64=16¢C, c=4;
6) X’+ex+16=0, D=C’—4 - 16=0, ¢*=64, C,,=+8.
6. a) 6™+bx+4=0, D=b>4-6-4<0,

b>-96 <0, (b-4+/6 )(b+4+/6)<0,

1

4{3 <b<4+6. NS 46 b
6) X+8x+b=0, D=64—4b < 0,
4b>64, b>16.
a6, IxE0.5% 8P 4 D6
b b b

2b—6<0’ b—3<0. + - +
b b

b=1; 2.

8. x+ax=0 npu a=0, X=0 — eIMHCTBEHHBIH KOPEHb;
xX+ax—1=0, D=a’+4>0 mnpu m06OM a HMEeT JBa KOPHS;
X+ax+1=0, D=a’~4>0  He npu 1060M a;

x—a=0 pu 8=0 X=0 — eTMHCTBEHHBIH KOPEHb.

Otger: X+ax—1=0.
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9. 2x*+nx—(18-X)=0, mycTh @ ¥ —a KOPHH YpPABHEHHs, TOT/Ia

22’ +na-(18-a)=0
{2a2 —na-(18+a)=0
2na+2a=0, n+1=0, n=1.

, ha—(18-a)+na+(18+a)=0,

4b+2

10. x~4bx+4b’~1=0, D=16b’-4(4b>~1)=4, x,= =2b+1, x,=2b-1,

1<2b+1<6| 0<2b<5|0<b<2,5
I1<2b-1<6)2<2b<7]1<b<35" I EZZI

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

C-13

1) a) 18y’-36y°=0, Y'(y-2)=0, ¥1=0 y,=2;

6) X'—144x=0, Xx(X’~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°-32X*—x+2=0, 16X’ (x—2)—~(x~2)=0, (16X*~1)(x~2)=0,

(4x=1)(4x+1)(x-2)=0, x1,2=% , X3=2; 6) X" x*+5x*=5=0, x* (x*~1)+5(x*~1)=0,

OC-D)(x5)=0, (x-1)(x+1)=0, X, ,=£1, B) y*+dy'=y*+4, y*(y*+4)=y*+4,
y4:1, Yi=*l.
2. a) (X’—10)’=3(x*~10)+4=0, X’~10=y, y*~3y+4=0, D=9-4-4=<0 Her KopHeii;

6) OC-HX)—5(X+X)+6=0, X*+x=y, y'—5y+6=0, D=25-4-6=1, y,= % =3,y,=2;

—1£413
2

X4x=3, X'+x=3=0, D=1+4-3=13, X,,=  XHX=2, XoAx=2=0,

-1+3

D=144 2=9, x,= =15 X=2yB) (XCHXH6)(X+x—4)=144, X'+x+6=y,

y(y—10)=144{y2210y- 1440, D=100+4:144=676, y,= 0 25

=18 s Y218,

X4x+6=18, X*+x—12=0, D=1+4 - 12=49, x,= 17

=3 5 X2:_4’

XAx+6=-38, X +x+14=0, D=1-4-14<0 ner kopueit.  Otger: 3; 4.

, 10+8

3. a) X'-10x*+9=0, D=100—4 - 9=64, X,’= =9, X =1, X ,=£3, X3 4=*1;

18414

6) X'-18x*+32=0, D=324-4 - 32=196, x,’= 16, %=2, X ,=*4,

Xs=+ /2 ; B) X' x—12=0, D=1+4 - 12=49, x,2=1+77 =4, %,°=<0, X, ,=+2;
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—6+12

1) X46X°-27=0, D=36+4 - 27=144, x,’= =3,%7<0, X,,=++/3;

-15+3

1) X+15x%+54=0, D=225-4 - 54=9, x,’= <0,X’ <0 HeT KopHEii;

) X 25x*=0, X*(X*+25)=0, x’=0, x=0.

4. y=x*-3x*-4, x'-3x*-4=0, D=9+4 - 4=25, x,’= % =4, %" <0, X ,=+2.

Otset: (£2; 0).
5. XX 33X HAX+H4=0, X (x+ 13X (x+1)+4(x+1)=0, (x+1)(X*+3x*+4)=0,
xi=1, xX*+3x*+4=0, D=9-4 - 4=< 0, HeT KOpHeii. Orger: —1.

2 2
6. X3, X oL X231 1130 22 str2=0, D=254- 229,
X x-3 2 X t 2

2+4

tIZEzzs t2=l ) X2_3
4 X

> =2, X'-2x-3=0, D=4+4-3=16, x,=

=3 s X2;1,

x2-3 1 1+7

=—, 2X*x—6=0, D=1+4 - 2 - 6=49, xy=
X 2
7. a) X—13x+12, X’—x—12x+12=0, X(—1)~12(x~1)=0, X(x~1)(x+1)~12(x~1)=0,
-1+7 _3, x=d;

=2, X;~=1,5.

(X=1)(C+x=12)=0, x,;=1, x*+x—12=0, D=49, X,=

0) 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=1)(x*+x-30)=0, x;=1, X*+x-30=0, D=121,

oo Tl
=

8. a) (x—1)(x-2)(x=3)(x—4)=840, (X’~5x+4)(X’~5x+6)=840, X'~5x+4=y,
—2+58 _ 28, Yo 30,

= 5 5 X3:*6.

y(y+2)=840, y*+2y-840=0, D=4+4 - 840=4 - 841, y,=

5+11

X*—5xF4=28, X’—5%-24=0,D=25+4-24=121, X;= =8, X=3,

X'—5x+4=30, X'—5%+34=0; D=25-4 - 34 < 0 et KopHeir  Orser: —3; 8.
0) (X+1)(X+3)(X+5)(x+7)=945 / (X*+8x+7)(X’+8x+15)=945, X'+8x+7=y,

Y(y+8)=945, y+8y-945=0, D=64-+4-945=62°, yl=¥=27, y=35,

X2+8X+7=27’ X2+8X—2()=0, D=64+4 - 20=144, X,= -8+12

=2, lel 0,

X+8x+7=-35, X*+8x+42=0, D=64-4 - 42 <0 mer xopueii. Otger: —10; 2.
9. a) x'-8*+a=0, x’=y, y"-8y+a=0, f(y)=y’—8y+a, D=64-4a<0 nm
f(0)>0

8 — HeT peuleHui, 64 <4a, a > 16. Otser: a> 16.
m=E=4<O
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6) X' +ax*+25=0, x’=y, y+tay+25=0, f(y)=y’+ay+25, D=a’—4-25 <0,

a
(a-10)(@+10)<0, ~10<a <10 wm |M R 0 , a>0. Otset: a>-10.
f(0)=25>0

C-14

y =0,5%" -
2. y=x’+1.

-6
1. {Xy o - Tpu pemez: (-3,6:-1.8), (-0.8:-7.8), (42: 1.3).

/

y = _)(2 +1 CA(1- .
a) yox+l nBe Touku nepecedenus: A(—1; 0), B(0; 1).
=X+

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

=—x*+1
0) § - 05x nBe Touku nepecevyenus: C(—1,4;-0,8), D(0,8; 0,5).
Ortsert: (-1,4;-0,8), (0,8; 0,5).

=-x*+1
B) )3; : 3 , HET TOYeK IepeceueHusl. OTBeT: HET peuIeHuUs.
3.2a)
B
A
4
Y=% . Omer: (16;2,6), (-2,6:-1,6).
y=X+1
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) {V=075X2.
y=x+1

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

2 2
B) {); _+ yX =16 Orper: (2,9:-2,9), (-2,9; 2,9).

A ) c
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_ 2
4. a) {y h ;( +8. OTBeT: /Ba peIIeHUS.

y=x"+4
A B
2,2 _
6) {X +y2—16' OrtBeT: JIBa peIICHHUS.
y =-X

-

5.a) {z =|:' s ABe Touku mepecedeHus: A(=2; 2), B(2;2).

Otgert: (-2; 2), (2;2).
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0)

2 2 _
{(yx—_i) +(y-3)" =16 , IBe Touku nepeceuenus: A(-0,5;-0,5), B(5,2; 5,2).

Otset: (-0,5:-0,5), (5.2; 5.2).

6. x+y?=9
X—y=m; y=x-m’

N306pazum rpaduxu GyHKIUH.
Paccmorpum AAOC: ZC=90°, LA=/0=45°.

OC=3 (pamnyc) AC=3 OA=+v32+3>=32.

ScHo, uTo mpu M=13 V2 MOJTyYaeM OJIHY TOUKY MepEeCeUeHNS;
npum e (=3 «/5 ;3 JE )—IBe TOYKH; ipH | M | >3 \/E pelICHHIA HeT.
OtBer: a) M=+3 V2 ; 6)(3 ﬁ; 3 ﬁ) B) (—00;—3 \/5) v 3 2 ;+o0).
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C-15

BEPHO, 3HAUMNT, SIBIISIETCS.

1 Xy+42=0 7-(-6)+42=0
“Ixt-2y-61=0" |49-2-(-6)-61=0

2 _
2. {X —5y;24_0 , X2 =5(x=2)-24=0; x> —5x+10-24 =0;,
y=x-

X*—5%-14=0, D=25+4-14=81,
5+9

XlzT:79 Y1:7—2:5, (73 5)) X2;2’ y2__2_2:—47 (_27_4)

2 -
IIposepka: (7; 5) {; __75 ';_ 24=0 _ BEpPHO,

—4=-22-2
Otset: (7;5), (-2;-4).
2 _
&])a){x —2y=54.
y=x-3
X2 —2(x—3)=54.
x? —2x—-48=0

D=4+4-48=196,Xf=_2;14::8, Xo=—6, y=8-3=5, Y;=6-3=9.

(=2;-4) {(_2)2 3 (A =24=0 __ peppo.

Ortser: (8; 5), (—6;-9).

=y+3
0) {iy _Yy+: 7 Yy+3)-y=7, y+2y-7=0, D=4+4 . 7=32,

)h,fﬂ =1x 2\/5,

=1 12«2 +3=2+24/2. OrBer: (24242 -14242).
2
B) {Xy+ XE=A 1 X(x+2) 4 X% =4 2x% + 2X —4.= 0:34%-2=0, D=9,
y=x+2
-1+3
X= =1, =2, y=142=3, y,=2+2=0.  Otser: (1;3), (-2;0).

X =-4y
16y2 +y2 =17, 17y°=17,y,7£1, X, .= F 4.

4y+x=0
2)a) |x*+y2=17
Otger: (#4; ¥ 1)

X+2y=1
6){2x+y2 =-1

Xx=1-2y
2-4y+y?=-1
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y-4y+3=0, D=4, y17¥—3 yo=1, X,=1-2:3=-5, x=1-2-1=1.

Otget: (-5;3), (-1; 1).

B) Y+ y2 =24 |y(7T+2y)+ y2 =
X—2y=17 X=7+2y ’
—7+4/
3y*+7y—24=0, D=49+4 - 3 . 24=337, ylf%m,
. —T7£+4337 1414337 14£4337 —-7+£+4337
X1 =7+ 3 = 3 . OrBer: 3 ; p .

3)2) {;x_—zzy)(:y 6+ 1)=36

-3+
y+3y-16=0, D=9+4 - 16=73, y1,2=3—Tﬁ, X,.=6-3 £/73 =3 +/73 .
OtBeT: [3+\/_ 3+J_]

x? +Xx(10-3x)- (10— 3x) =

@+2y)(y+1) =36

2 —
Ml , 2y’ +6y-32=0),

6) {X2+Xy—y2 =4

3x+y=10 y =10-3X
X+10x=3x"—100+60x-9x’=4, 11x*~70x+104=0, D=4900-4 - 11 - 104=324,
70+18 26 26 32
X|= =4, X: R 10-3-4=-2, 10-3: —=—.
1 2 2 Y= Y= 1 11
Ortser: (4;-2), 6.3
FTRET)
5x+3y=14 = 14-3y
4 2x 5y =18 5 , 28-6y-25y=90, 31y=
X2+ 4 2xy < X = 0 -5y=18
y=—2, X=4{H+2)y+2 - 4" (—2)—4:0—BepHo. OtBert: (4;-2).

2 2 X2+—2=18
5. a) {X Ty =18 X . X-18x%+64=0,
Xy_8 y=—
X

D=324-4 - 64=68, x212—18+2‘/_ =9 +/17 , X749 4417 ,
)(3,4=i\/9—\/ﬁ , Y=t

+

8 8
T y3,4=——a
Vo++17 9-17
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2x% +y? =59
Otsert: (15; 3), (£5;-3).

2 2 _
%) {2’( TV A 40100, =25, X, =45, YP=50-41=9, y, =43,

_ x> —3x—4

2 _ay_ oy y
B, 3x-2y=4 2. , 2X+2%-3X*+9x+12=36,
X +X_3y:18 X2+X—3X _9X_12_18

2

X*—11x+24=0, D=121-4 - 24=25, X,= H+5 _

8 N X2:3,

_oA-24-4 o y2=9—9—4

=-2. Ortser: (8; 18), (3;-2).

1

6. XH(X—10-1)’=13, xX+(xX—11)’=13, X’ +x*-22x*+121=13,
2 2143

X' -21x*+108=0, D=9, x, 12, %229, %723, X;,=+3,

Y12=12-10=2, Y3 =9-10=1. Otser: (+2+/3;2); (£3:-1).
11 11 1 1

7.9x y 12 [x 2x—2 12 » 12(2%2)-12%-x%(2%-2)=0,
2X—y =2 y=2x-2
6(2%—2)—-6X—X(x—1)=0, 12X—12-6Xx-X+x=0, X’~7x+12=0, D=1,

X1=—7;1 =4, X%=3,y,=6, y,=4. Ortger: (4; 6), (3; 4).

x,y_1o y _10_,
)y x 3 y 6+y 3

X-y=6 X=6+Yy
3(6+y) 3y —10y(6+Y)=0, 3(36+12y+y*)+3y’—60y—10y*=0,
108+36y-+3y°+3y"—60y—10y°=0, 4y°+24y-108=0, y*+6y—27=0,

D=36+4.27=144_yi= 012 5 4 9 y =0, x= 3. Orser: (93), (3:9).

X y 10 6+y+

C-16

X+Yy=25
Xy =144

y=25-X
X(25—-x)=144>

1. I[Iycts X—TiepBo€ 4rcino, y—BTOPOE YMCIIO, TOTIA {

25+7

X*—25x+144=0, D=49, x,;= =16, X,=9, y,=9, y,=16.

Orger: 16, 9.
2. ITycTb X cM—OJMH KaTeT, Toraa (X+4) cM—Ipyroi KaTer.
Hcnons3yst Teopemy ITudaropa, momydaem: X +(x+4)"=400,
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2C+8x+16-400=0, X+4x-192=0, D=282, x,= —+28

=12, x, <0.

12 cm — mepBsIit KateT, 12+4=16 (cM) — BTOpOI KaTerT.
3. Ilycts X M, Yy M—IIMpUHA U AJIMHA COOTBETCTBEHHO. Torma Xy M —
momans win 3250 M%, 2(X+y) M—tepaMerp min 230 M.

_ [xy =3250 y(115— y) = 3250
ITonyuyaem cucremy: {Z(X Y =230 | x=115-y ,
V115432500, D=225,y,= 15715 _g5 y,=50,
X=115-65=50, X,=115-50=65. Otser: 50 M, 65 M.

4. Tlyctb X cM, Y CM — IIMPHHA U JUTHHA COOTBETCTBEHHO. Torma 2(X+y) cM —
TepuMeTp win 24 cm. (x2+yz) oM— cyMMa Tutoniaaei kpaaparo win 148 oM’
2(x+y)=24 |x=12-y

X2 +y? =148 |(12-y)>+y? =148’
144-24y+2y°=148, 2y*-24y—4=0, y*~12y-2=0, D=144+4 - 2=152,

ylfu% VIS2 6438 ,y=6++/38 , x=6-38.

OTBeT: 6— @ cM, 6+ @ CM.

5. IlycTp X — mepBoe 4mcIno, Y — BTOPOE YHMCIIO, TOTIa XY — X MPOU3BENICHNE,
(X+y) — ux cymma 3y — yTpoeHHOE BTOPOE YHCIIO.

Xy =X+y+13 ‘ y@By+9)=3y+9+y+13

Xx=3y=9 Xx=3y+9 ’

HonyqaeM CUCTEMY! {

ITomywaem cucremy: {

-5+17

3yP+9y=dy+22, 3y*+5y-22=0, D=25-4 - 3 - 22=289, y,= =2,

yz——l—?’1 , X;=3-249=15, X,=11+9=—2. Oret: 1512 nnu -2 H—% .

6. Tlycte X kM/u — ckopocth I aBTOMOOMISI, Y KM/4 — ckopocTh Il
aBToMoOmiIs, 3X, -~ 3y-KM — mpouutd 3a 3 -4 coorBeTrcTBeHHO I -m Il
360 [ 360
aBTOMOOWMIIb. —— 4, Y — [OTPaTUIK Ha BeCh myTh I 1 [I"aBTOMOGMIL
X y
COOTBETCTBEHHO.
3x—3y =30 X—y=10;x=10+Yy
TIMosny4aem cucTemy: @+l _360 | 360 +l_@ 0 >
X 2 y 10+y 2 'y
720y+y*+10y—7200~720y=0, y*+10y—7200=0,
D=100+4 - 7200=170%, ylzy =80, Y, <0, x,=10+80=90.

90 u 80 km/ga — ckxopoctu I 1 II aBTOMOOHIIS COOTBETCTBEHHO.
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7. Ilyctb 1-Bcs paboTa, X 4 — BBINOJIHSET BCIO paboty I Tpakropuct, Toraa

1 1
(x+4) ¥ — BBmONHSAET BCIo padoty 1l TpakTopucT. — M 2 4acTh PaboThI
X X+

— npousBoguTensHocTs [ u 11
NsBectHO, uTo 3a 2 u 40 mMuH o0a TpakTOpUCTa , paboTas COBMECTHO,

8(1 1 8 8
ceNawT BClo paboty, T.e. —| —+—— =1, —+ -1=0,
3Lx x+4 3x  3(x+4)

8X+32+8x-3x*—12x=0, 3x°—4x-32=0, D=16+12 - 32=400,
4+20

Xi= =4, X, <0.4 4yu 8 uy— norpedyercs I u II TpakTopucry, 4ToOb!

BBIMOJIHUTB BCIO padoTy.

C-17

1.a) 14, 13,12, 11, 10;06) 1, 8, 27, 64, 125; B) 7, 12, 17, 22, 27.
2.%,=6n—-1;a)X,=6-1-1=5,0)x,=6-4—-1=23;
B) X30=6-20—1=119;1) X;00=6 - 100 — 1 =1599; 1) X, = 6k — 1;
€) X =6(K+2)—1=6k—11.
3.a)a,=n-2, a3=3-2=1,a5=6— 2*4 a,=20-2=18;

3n-1 9 1 18— 60—-1
0) a, L e =4, a4 = > =8,5, ay 5 29,5,
B)a,=N’,a;=3"=9, ag=6"=36, ay=20"=400;r)a,=n(n+ 1),
a3—3(3+1)—12 a5 =6(6+ 1) =42, a,=20(20 + 1) = 420;
1) anf—n +6, a37—9+6——3 a67—36+6—30 a,) =—400+6 = -394,
e a,= (-1 as=(-1Y=-1, a=(-1)°=1, ay=(-1)"=1.
4.25=46-3n, 3n=21, n=T7. Ortsert: 7.
5.a)C, =8, C,,, =C,— 1C2 Ci-1=7,C=C,-1 =6,C4,=C5-1=5,
Cs= C4—1—4 0) C, =32, Cnﬂ 0,5C,,C,=0,5C,=16,C;=0,5C, =28,
C;=0,5C;=4, Cs=0,5C,=
6. 0,2; 0,22; 0,222; 0,2222; 0,22222.
7. by=n’—4n+9:;

a)9=n"—4n+ 9, " —4n=0, =2, n,=4, spauur, 9 =b,;
0)59=n"-4n+9, n’—4n-50= 0,

D=16+4-50=216, n1,2=@e N, 3uauur, 59 He wien {b,};
B)409=n’—-4n+9, n*—4n—400=0,D =16 +4 - 400 = 1616,

Ny =@ ¢ N, 3aaunt, 409 — He wien {b,}.

8.a)X;=6, X=X t6, X,=6n;
0)x =1, Xne1 = 3Xn , Xn = 3n—l'
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C-18

1. a,=2.8, a,=0,4, d=a,—a,=0,4-2,8=3,2, ay=a,+d=0,4-3,2=3,6,
a;~ay+d=-3,6-3,2=—6,8, as=a,;+d=—6,8-3,2=10, ag=as+d=—10-3,2=13,2.
2. a;=1,2, d=3, a) a;=a,+3d=1,2+9=7.8, 0) as=a,+7d=—1,2+21=19,8,

B) ay=a;+20d=—1,2+60=58,8, 1) a;o,=a,+(k—1) d=—1,2+3k-3=—4,2+3k.

_ 19—
3.2) a;=5, a=19, ag—a,+7d, d=¥:#=2, 6) =2, a;=5,
an=at10d,  d=M" 572 50 5 0= 03, a1,
10 10

ara+6d, d- ag —ay _ 1,9+0,3 _ 11 _ E
6 6 3 30

4. a,=80, d=17, ag=a,;+7d=80+7 - 17=199, a\,=a,+11d=80+11 - 17=267.

5.b=12, d=3,a) b,=—6=b;td(n—1)=12+3(n—-1)=3n+9, 3n—=—15,n—5 ¢ N,

3HauuT,—6—He wieH {b,}; 6) 0=3n+9, n=3 ¢ N, 3uauut, 0-He unen {b,};

B) 9=3n19, 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=1,5n; n:i ¢ N, 3HauuT, 13 He BcTperutcs; 0) 22,5=1,5n+5,

1,57=17,5, n:% ¢ N, 3HaunT, 22,5 He BcTpeTtutcs; B) 36=1,5n+5,

s

1,57=31, n=£ ¢ N, 3Ha4uT, 36 HE BCTPETHUTCS.

7. 64, ay, asz, 44, ds, dg, 46, a1:64, a7:46, a7:a1+6d, dz% =3,
O3TOMY: ar=a,+d=61, ay=a,+d=58, a,=a;+d=55, as=a,+d=52, as=as+d=49.
8. x4=x,+3d, x¢=x,+t5d, x4+x,4=x+3d+x1+(n-4-1)d=2x,+3d+nd-5d=
=2x*+nd-2d, x5tx, =X, +5d+x,+d(n-6-1)=2x,+5d+nd-7d=2x,+nd-2d=x4+x,4 .
9. a,=47; Ilyctp azzxz, a3:(x+1)2, rae x €N. Torna a,—a,=as—as,.
Honyuaem: x*—47=(x+1)*x" x <47=2x+1,; X’ —2x—48=0, D=4+4 - 48=4.49,

12427

xX= =8, x, < 0. 3Hauwr, a2:82:64, a;=81. Ortser: 64 u 81.

I T

atc b+c a+b a+c’

10. ITo cBoiicTBY apudMeTHUECKON TPOrpeccun

2.2
HysxHo noka3atb, 4To bzzu
JloxaxkeM 3T0: R + L =0, 2 1 1 =0,
a+c b+c a+b a+c a+c b+c a+b
2(a+b)(b+c)—(at+b)(a+c)—(atc)(b+c)=0,
2.2
2ab+2b*+2ac+2bc-a*—ab—ac—bc-ab—be—ac—c*=0), =4 ;C , 9T
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C-19

2a+d8-1) o 8-10-7

1. a,=4, a,=6, d=ay—a,=—10; a) Ss= -8=-62-4=-248;

_2a +d(18-1)

6) Sis 18=(8-10-17) - 9=1458;

B) Sse= 2a1+d2(35—1).35: 8-10-34

0 S 2a1+c;(k—1)‘k: 8—10(k —1)

2. 2) Sy 2a1+d2(10—1)_10: 10+23-9'10:185;

35=-5810;

-k =k(4—5k+5)=k(9-5K).

0) Sio

ZW'“’ =(-16+4 - 9) - 5=100;

B) Sip=

w.lo =(37-2,5 - 9) - 5=72.5;

1) S;=(2a,4+9d)-5=(4—2 2 +94/2 )-5=20+35 /2 .
3. x,=4n+S, x,=4+5=9, x¢=4 - 6+5=29, x,=80+5=85, x;=4k+5,
S(,:sz"- 6=383=114, Sy~ xl*% 20=940, Sk:&;”s -k =k(7+2k).

1+50

4. a) al=l, d=1, a50=50, S50=
_4+100 1+99

-50=51-25=1275; 6) a,;=4, d=4, a,s=100,

Sy - 25=1300; B) ay=1, d=2, as=99, Ss=—22 . 50=2500.
5.2) a=6, a,=46,d="1"9% 30 4 g 264411 15 55 12=336;
10 10 2
2=a+5d |ay=12-5d
B =12, =100, 12-5d=100-154,
1002 a,+154 | d =100-15d
10d=88./c=8.8, a,=12—5 - 8.8=232, §,,==04 88T 15 963,
6. a=12, d=3, Swoo:&z'lm- 1800=4878900 (w).
60:@.3 20=a+d
7. $,=60, S:=56, | 20-d=8-3d, 2d—12,
56:@-7 8=a +3d

d=6, a,=8+3-6=26.

8. U3 ycnoBus 3aauu SICHO, YTO 3a MEPBBIM Yac paccTOSTHUE MEXKIY aBTOMO-
Oounsimu cokparutcst Ha 60+45=105 (km), a 3a KaxIbplid NOCIEAYIOMUH Ha 5
KM Oonbite. 3Haumrt, =105, d=5, S,=450, n-?;
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-, 900=(205+5n) - n, 5n*+2051—900=0,

450:210+52~(n—1)

_ 41449

n*+41n—-180=0, D=49% n, =4, n, <0.

Wrak, yepe3 4 4 aBTOMOOHIIN BCTPETATCS.

_ L . _ 4+4(n-1)
9. a) 2+6+10+...+x=450, d=4, a,=2, S,=450, 450—T-n ,
450=(2+2(n—1)) - n, 2n°=450, =225, n=15, a\s=a,+14d=2+4-14=58;
0) 30+27+24+..+x=162, &=3, a,=30, S,=162, 162:w- n

324=(63-3n)n, 3n"—63n+324=0, n>~21n+108=0, D=441—4 - 108=9,

5>

n= 21+3 :12, }’12:9, a9:a1+8d:30—24:6, a12:a1+l 1d=30-33=3.
10. a) S=ntep= 240D 20 ¥deZD) o dn d
2 2
1= i; d=2
2 J , BHAYHT, {a,}—apupMeTHIecKas MpOrpeccus.
1= a——; a1 = 2
2
d
Zay d=2
0) Snzn(n+4)=w. n, n+4=a1+@—i ,12
2 20027 |y, ld
=aq —E, a = 5
3Hauur, {a,}—apudpMeTniecKas MporpeccHs.
d
Z =4, d=8
B) 5)1:4,12:M. n, dn=a+ _4 Y p
2 2 2 4 5" 0, aq=4

3HaunT, {@;}—apudMeTHyeckas mporpeccus.
C-20

1. b1:1)6; b2:0589 q:l;1_2:0559 b3:b2 . ‘1:0»4, b4:b3 . ‘1:0»2, b5:b4 . ‘1:0»1,
b6:b5 . q:0,0S
2. a=32, q=% : 2) ar=a1q=1,6; 6) as=a =32 % ~0.4;

3,2

_ 6 L. _ k3,
B) a;=a,q =3,2 a =0,05; r) ar=a\q —2_k .

3.2) b=2, ¢=3, b&=bq’=2 - 3°=486; 6) b=16, q——%,
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bobrg=16- L =2 _ L o b 108, =L hbig—128 L 2.
=019 e 16’ 1 s g 4 4=01q o4

28
) bi=4, g=3  b=b,g°=4(/3 )°=108.
1 1 as 2% 1 a 243
4.a)as=— ,q=—,a=—="—=—:6) a;=243, =3, a=—C == =1.
)564q2‘q4644)"’ 1 T

5.2) bs=11, 5,=99, by=bsq’, g= + /Z;i =+3; 6) be=100, bg=9,
5

bs=bsq’, q=+ \/ZE =+0,3.
6

1 4 /b 1
6. —, by, b3, by, 16; bs=b, - q*; g=t 4= =4, by=b-g=t—; by=b,-q=1,
16 2, 03, D4 5=01°4 5 ¢ b 2=01°q 4 3=02'q

b4:b3'q=i4.
7.a) a-1, ay-1, a;—1-He reomerpudeckas nporpeccus. [ moxazaTenb-
CTBAa MOXKHO B3Tbh, Hanpumep, a,=2". Torna a,=2, a,=4, a;=8, Ho a;—1=1,

3 7
a,-1=3, a;—1=7, T # 5 , 3HAYUT, 3TO YKE HE TEOMETPHUIECKast POTPECCHSI.

0) 4a,, 4a,, 4a; — O4YEBHIHO, FeOMETPUUECKAs IIPOTPECCUS C TEM XKE ca-

1 1 1
MBIM 3HaMEHaTeNeM. B) —, —, — — F'eOMEeTpUUEecKasi Iporpeccusl.

a 4 a4
3 2
hg' b’ =72 ¢’ -q _,. 9@’ -D
b’ —bg=36 ~ ¢q*-1 g’ -1
g=1 — He TIOAXOJMT K YCJIOBHIO 3aJ1a4H, T.K. TOrAa Obl b =b,=bs=b,=bs ,
bs—bs=0# 72, g=—1 — TaKKe HE MOAXOMNT IO CXOXKHUM PUINHAM.

=2, g=t1 wm ¢g=2,

: b4—b2 236

Ecnu ¢=2, 10 b1:33—6:ﬁ:6. OtBet: b;=6; ¢=2.
g -q 6
o [l AR 0 2 IR
bytby=4 |pging*=4 qg+q® 4 ql+q) 4°

q1=1, 4q°—4q+4=13q, 4¢°~17g+4=0, D=289—4 - 4 - 4=225,
_17+15 1

> g =4, q3=z , g—=—1 — He moaXomuT, T.K. Torna 0el b,=—b;,

13 13 1 4 16 64
byt+b;=0 # 4. Ectn g=4, T0 b = =—=—,by=—,by=—, by=—.
2703 q by 1+q3 65 57 277 by 5 4T

1 13 64 16 4 1
Ecnu xxe g=— , 10 b = =— ,by=—,by=—, by =—.
Tyroh L L5 s s s

+7

64
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10. a, b, ¢, d — reomerpuyeckas TIpOrpeccs, T.¢. b*=ac, ¢ bd

Hayto noxazats, uro (a —d)’=(a—c)'Hb—c)+(b-d)’, 1.e., ut0 d’2ad+d" =
=a"-2act+c+b*2be+c b -2bd+d’, 2b°+2¢ —Dac+2bc+2bd- 2ad

Tk a,b,c, d—FeOMeTpI/I‘IGCKaH nporpeccns, 10 be=ad;  2b*+2¢*=2(ac+bd),
2be-2ad= O 1.e. 2b*2¢°=2(ac+bd)+2bc—2ad.

BuaHo, 4TO 002 TaHHBIX PAaBEHCTBA SKBHBAJICHTHBI, 3HAYHT, TpeOyeMoe pa-
BEHCTBO—TOXKAEeCTBO. U.T.m.

C-21

1
1 b(q® 1) 27(ﬁ_lj 27-728-3 364
1.a) h=27,q==, Se=L 2 - - -,

q-1 T, 192 97

—9(2° 1)

0) b,=79, g=2, S¢= =567,

16-[L—1j
1 .63-
B bi=l6, g— S 2 2L

_1_1 643 2

1) b=3+2, ¢=+2 5673*/_(8 ) 13 (2 +1),

21
1 h(g’ -1 8[$_lj 8312 31
2.2)b=8, g=~,5=24 "D _ = =2 =15,5;
2 q-1 1 2 2
2
1,5(-32-1) 3(3° -1)

6) b=1,5, =2, S=

0 bi=N25G=2 S J_(”— D5 a3 1) (2 +1)=
=2 (8-V2+442-1)= J_(7+3J_)

=16,5; B) b1=3, ¢=3, Ss=

=363;

1 st (7;9 1] 364 1
3.3)611=81, q=—,S(,——=—;6)111=18, 99—
3 1, 2
3

18(—i—1j
S 2 ) 18332 s baa q;3’5474(814 D _ g0,

L, 3
2
Na=v3, ¢=v3, 5 *Q(_Sl_ D 80*5(;/5“):40\/5(\/@1).
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1

4—-1
1 Lopoh oy g [1024 J4-1023.4341.

1
4.9)b=—, b=—, q=—, b="% = = SEall
e e T 7 1 1024-3 64

4
6) by=d, =36, q= |22 =3, pi=t 5243 -D 484
b, 3 3.2 3
[16_
2 81 b -65-3
5.2) == , 5,65, 65= = , b=2T;
) q 3 4 271 31 1

3
0) g=2, Ss=765, 765:% =255b,, b,=3.

n+l
6. a) b,=4", %:4—’,:4 , b”—+2:4, T.€. Dust _bura Ui 1r000ro 71,
bn 4 bn+1 bn bn+1

3HAYHT, {b,} — reoMeTpuvecKas MpOrpecCHs;
4(256-1) 1020 _

5>

bi=4; q=4, S~ 3 3 340;
b
6) b,=2.5"; L =142 =5 spaupr, {b,}-TeoMeTpUUECKAS IPOrPECCHs;
n n+l
b=10; ¢=5, S4:@ =1560;
B) x,=2"-1, Jnel o ﬂ, 3HAYUT, {X,} — HE T€OMETPUIECKAs IPOTPECCHSL.
Xn Xn+1
bs—by =144 |bg* —bg* =144 ¢ —¢ q(g*-1)
7. {5 3 13 ! s 2 :3’ 2 :35q1:37
by=by =48 | pgP—bg=48  42-1 g -1
¢»5=%1, g=t1 He moaxomut, Tk bs—b; # 144 B 3TOM ciiydae b= %
5=2U20 L5

b +by+by=14 _ b+ by +4/bby =14
8.5 5 sb=qlbibs 4 5 )
b1 +b2 +b3 =84 b1 +b1b3 +b3 =84

C-22
b _497 38

1
1.a) bi=49, b,=7, ¢=—, <l,85&=——=
) b, 2 q 7 lg| 1-g 6 6
1-3

1
0)b=1,g=—, lg| <1, 5= 1,5;
) bi=1,q 3 ] 5
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0,04 0,4 4

B D04 g =01 gl <1 S= =1
) b=v5 , :%, |q<1,S—1_f51:£5_1=5(€“);
5
0 bi=42, q=%, q|<1,S=:‘if=%=8(ﬁ+1);
2
¢) b1:2+1ﬁ, q—2+2ﬁ>1.

2. 2) 5=16, q=%, 16=20 4b1 B=12:6) S=81, g, 81=— = b=90:

B S=aNZ 4, = et s

V2 I

1
T
e f—

NG}

33+1-243)=43b;;  b=43 (4-243).

3. 2) 0,(7)=0,777 ...=0,7+0,07+0,007+...=1°;(7) =%

>

6) 0,(28)=0,2828 .. =0,28+0,0028+.. =25 _28.
1—0,01 99
B) 3:(1)=3,111 ..=3+0,1+0,01+. =3+=2leg, 1 _ 28,
=01 . 9 9
1) 2,013)22, 13131, =2+0,1340,001 36, =a¢ B3 _ 5 13
=001 99
003 I
1) 0,6(3)=0,633 ...=0,6+0,0340,003+...=0,6+ —= 0,6+ —— —
-0l 30
0,014

e) 0,5(14)=0,51414 ...=0,5+0,014+0,00014+...=0,5+ ool

o2 164D edD) b an

b1=

4 77 V242
4

by=b,q*=8- % =1.
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5. Cropona I Tpeyronpauka 16 cM, BTOporo — 8 cM, TpeTbero — 4 cM u T.1.
ITepumerp I Tpeyrompauka 48 cm, Il-ro — 24 cm, IlI-tro — 12 em u T.1. T.e.
HEepUMETPHI 00pa3yIoT FeOMETPUYECKYIO IPOTPECCHUIO.

by=48, q=%,s=$=96. Otser: 96 o,
2
by by by I

6. b,=36, S=144, |q|< 1, S=b,+ =24 =by- ,
l-¢g g 1-¢q q(1-9)

144=36- ;, 4q(1-q)=1, 4¢°~4q+1=0, (2¢—1)=0, q:l b=l
q(1-¢q) 2 q

C-23

1.1)a) vx =4, x=16;6) x/;=§,x=é;n)6\/;=0, x=0;

2) a) Vx+1=3,x+1=9, x=8; 6) v/3x—1=1,2, 3x—1=1,44,
2,44 244 6l

=2 _="_=—;B) y2+x =0, 2+x=0, x=2;

T3 T30 75 ) ¥ T

3)a) J6—x=x, x>0, 6-x=x’, X’+x—6=0, D=1+46=25,

-1+5
X1=

=2, x,==3<0. OrtseT: 2.

6) V2x+3 =x, x>0, 2x+3=x", x*2x-3=0, D=4+4 - 3=16,

xlz# =3, x—=—1<0. Orger: 3.

B) VX2 +27 =2x, x>0, x*27=4x%, 3x’=27,x=+3. Otser: 3.

2.a) «/;+1=0, x/_; — HET KOpHEii, T.K. E(x/;)=[0;+oo);

6) 4/=3x =0, x=0 — KoOpeHb; B) +2x+3 = —\/5 — HET KOpHeH, T.K.
E(+/x )=[0:+50); 1) V—4a? —16 =2 — et xopueit, Tk D(y/x )=[0;+00);

B V2x% 445 J5x = —% —— HET KOpHeH, T.K. E( x/; )=[0;+00);

e) Vx+1=5—ecTb KOpHHU.
3.1)a) V6x2 +3x—2 =V3x2 —8x+2 , 6x3x-2=3x> 8x+2, 3x*+1 1x—4=0,

D=121+4 -3 - 4=169, x= _“6”3 I —

9
x=4, J96—12—2 = \/48+32+2 — BepHo. OtBet: —4.
6) xt1=+/8—4x , X’+2x+1=8-4x, x’+6x—7=0, D=36+4-7=64,

HpOBepKa:F%, \/§+1—2 :\/g—§+2 — JIOXKHO.
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= _62+ 8 _ 1; x,=7.IIposepka: x=1 1+1=+/8—-4 — BepHo.

x=T7, -6=+/8+4-7 — 10XKHO. Orser: 1.
2)a) Vax?-9x+2 = x—2, 4x*-9xt+2=x"dx+4, 3x*-5x-2=0,
5+7 1

D=25+4.3.2=49, x;=>L =2 x=—.
6 3

IIpoBepka: x=2, 44-4-9-2+2 =2-2 — BepHO.

xlé, %+3+2 ——1—2 — JI0XKHO. Orser: 2.
0) V7x2+3x = 2x -2, T +3x=4x>+4-8x, 3x*+11x-4=0,
—11+1 1
D=121+4 - 4 . 3=169, x,=— 13 _ 3
IIposepka: x= l , 1’1 +1= £ 2 — JIOXHO.
3 9 3
x=4, J7-16-12 =-8—2 — IOKHO. OTBeT: HET KOpHEH.

4. a) Jx—3=24 —uer KOPHEH, T.K. E(\/; )=[0;+00);

0) @ +4/x—3 =—-1 — HeT KopHeH, T.K. E(\/; )=[0;+0);

B) V-3— x> =9 —mer KOpHeit, T.K. D( x/; )=[0;+00);

) V=2 435 —4 =6, 4354 > 0, .. D(Nx )=[03+0), ¥*—3x+4 < 0,

D=9-4 -4 <0, 3HaunT, y HEpaBEHCTBA HET KOPHEH, CIIeI0BAaTEILHO HET KOp-
Hel U y ypaBHEHHUS.

5.1)2) Vxt17 —vxs1=2, Jxr17 =24x+1,x+17=4+4[x +1 +x+1,
44x+1=12, x+1=3, x+1=9, x=8.

Iposepka: x=8, V8417 —f8+1=2 — BEpHO. Ortset: 8.
6) 125 =13+2 = x4 4 A-2x0+134x24J(1=2x)(13+ %) =x+4,

2 J(=2x)(13 +x) =10-2x, \/_ =5, (1-2x)(13+x)=254+x*210x,
13-25x-2x"=25+x"~10x, 3x™+15x+12=0, x*+5x+4=0, D=25-16=9,

xX= _52+3 =-1, x,=4.
IIposepka: x;=1, ¥1+2 —+4/13-1 =4/4—1 — n0XHO.
x=4, J1+8—4/13-4 =0 — BepHo. Ortser: —1.

2)a) 3—x-Vx+4 =16, (3-x)(xt4)=6, —x*—x+12=6, x*+x—6=0, D=25,

= _1;5 =2 x,=3. IIpoBepka: x=2 +/3-2-v2+4 =6 — BEPHO. x=—3,

V6 -1 =+/6 — Bepro.

Orgert: —3; 2.

X1
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6) Vd—x -Ja+x =x, 165=, 2x°=16, x=+ 242 .

IIpoBepka: FZ«/E, \/4—25-\/4+2\/_ :2\/5 — BEpHO.

x;Z\/E, \/4—2‘5'\/‘”2‘/_ =242 —noxno.  Otser: 2+/2

3)a) V5+vx—1=3,5+/x—1=9, Jx—1=4,x1=16, x=17.

IIposepka: V5+4=3 — BEpHO. OrtseT: 17.

6) VVx+13 =17-3Vx , Jx+13 =17-34/x , x+13=289+9x-102 Vx ,
8x-1024/x +276=0, 4x-51+/x +138=0, x=y > 0, 47-51)+138=0,

_ 5144393 i e 51+«/§ (51+x/§)z
8

, 3HA4YUT,

J 51 ,/393
Iiposopxe: 3= 51+ 39)2 J (51+4/393) o 3[51+ 393]

64 8
Jonio: 1, = [s1£4393] J G1ey393” o 3[51+ 393] -

64 8

51+\/§
BepHo. OTBeT:
64
C-24

1.1) a) g(— x) (- x) = —g(x) 3HAYMT, g(X) — YeTHas;
6) g(—x)=(—x)"—5(=x)’=x 5y =g(x), 3HAYUT, g(x)—quHaﬂ
B) f—x)=2|-x|= 2|x\ f(x)j 3HAUMT , lx) — deTHas;
2) a) fl—x)=(—x)"=3(—x) =x"-3x"=Ax), 3HAUHT, f(x)—quHaﬂ
0) f(—)=(—x—5)(= x+7)+2x—(x+5)(x T)+2x=x"-35
f0)=(=5)(x+7)-2x=x"-35=f(—x), 3nAunT, f{x) — YeTHas;
B) f(—x)= ! L =f(x), 3HAYHUT, f(X) — yeTHas.

0" <= x) 3 54245
2. 1) a) g(—x)=(= x) =X ——g(x), 3HAYMT, g(X) — HEUeTHAs;
0) g(—x)=— 3.3 =—g(x), '3HA4MT, g(X) — HEYETHAL;

X
B) g(fx)=(7x))§+x——x +x=—g(x), 3Ha4UT, g(X) — HEeUeTHas;

1
3 =x'+ - =—f(x), 3Ha4UT, f{x) — HEUCTHAs;
X

-X
6) l—x)=(—x—3)"~(—x+3)’=(x+3)’~(x-3)*=Ax), 3HaunT, f{x) — HeyeTHA;

1 1
B) f-x)= 5= 5 =f(x), 3Ha4ur, fx) — HEeyeTHas.
—x+(—x) xX+Xx

3. g(=5)=27; a) g(5)=g(-5)=27;6) g(5)==g(-5)=27.
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6

4.1) a) y(—x)= =% =y(x), 3HAYUT, y — YETHAS,
(—x) X
8 8
0) y(—x)— T =—= (X), 3HAYUT, Y — HEUETHAS,
- x
B) y(—x)= —=—>5—* % y(x), 3HAYMT, y — HU YETHAs,, HU HEYETHAS;
(=x)"+1 —-x"+1
r) y(f)c):;8 = 8; =)(x), 3HAYNT, y — UYETHAS,;
(=) +1 x"+1
5 4 4 4
x> x (—x) X
2)a)y=—=—,y(x)= = — =)(x), 3Ha4UT, y — YeTHas;
) y=— = WX 5 ) y
3x 3 3 3
0) y=— = —, Y(-x)=—— = —— =(x), 3HAUUT, y — HEUYeTHas;
RN (—x)? 3
a-x ¥ 3-x) x? (—x)2 x?
B) )= = ="—, y(—x)=—— ="—=y(x), 3HauuT, y — YeTHa,
)y 6 2B 2 V(=) 5 5 P(x) y
2 2 4 2 2
r) y= 2x *8 _2xtd) 2 , Y(=x)=—— =—)(x), 3HAUUT, y — HEUETHAs.
x“+4x x(x+4) x —-X
5. a) 0)
Y ly

o X
'5/4'2023\6-8-6-4-202458

—O,5x2, 0<x<2

6. fx)=1 4 o ;
-, x
X

a) 0)




7. a) g(—x)=|-x+8|—|—x—8|=|x—8|-|x+8|=g(x), 3HauMT, g(x) — HeueTHas;
0) g(—x)=]x+8[+]—x—8|=jx—8|+|x+8|=g(x), 3HauuT, g(x) — uyeTHas;
7(—x)2 _ 7x2

2 = =g(x), 3HA4WT, g(X) — YeTHas;
-x)"—-16 x"-16

B) g(-x)=
g (

9(—x)* —9x?

5 == =—g(x), 3HaUUT, g(X) — HEUETHAS,
-x)°-25 x°-25

) g(—x)=
) g(—x (

5(—)()3 _ 5%°
(—x=3)%  (x+3)?
x(x-2)(x—-4)

(x-2)(x-4)

o) g(—x)= #+ g(x), 3HaUUT, g(X)—HHM YeTHas,, HA HEYeT-

Has; e) g(x)= x , g(—=x)=x=—g(x), 3HauuT, g(X) — HEUETHAS.
C-25

1. g(x)=""; 1) a) g(1,423) > g(1,327), T.x. |1,423|>|1,327];
6) 2(-80,3) > g(-78.2), T.k. |-80,3| > |-78,2|;

B) g(-23,1) > g(18.,7), T.k. |-23,1| > [18,7];

r) g(-42,8)=g(42.8), T.x. |-42,8=|42.8];

5 2 5 2 4 1
2 — < — |, T.K. || —;6 —— | < -—— |, T.K.
)a)g(sj g(sj T 3‘ )g( 9] g[ zj i
17 17
-—|=¢(0,85), T.x. |[-—/=(0,85];
B)g[ 20) 2(0,85), T.x 20‘ 0,85

r) g(-0,72) >g[—§j , T.K. |-0,72| > _%‘ )
2.f(x)=x95; 1) a)f(23,4) >ﬂ2178)7 T.K. 23,4 > 21,8,

6) /(=3:9) <f(-3,7), T.k.~3,9<-3,7; B A-52,3) < (52.3), T.k.~52,3 < 52.3;
1) f-47,2) < f(45.8), T.x.-47,2 < 45.8;

3 4 3.4 6 6
2 2| A2 Ll <2 6) f-04) <A 2|, 1k A0 4<—;
a3 A s S o os <A | sy

B) /(—3 = 10,375), T.k. —% =0,375; 1) fi-27.4) < f(27.4), T.x—27,4<27 4.

4

9

<

_L.
2,

3. x"=450; a) 2 xopusi; 0) 1 KopeHs.
4. a) x*=441, x=+3/441 ; 0) x*=36, Her KOpHEii, T.K. E(x4)=[0;+oo);
27 3

B) x3——64, x=4; 1) === , X=—.
125 5
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5.2) 6)

B) r)

6.2) x’=23x+7 TPH KOPHS; 0) x°=0,25%—4 - onuH KOPCHb;

B) x'=23x+7' 1Ba KOpHS; I') X'=025x-4  mer KOpHeii.

7. a) y:x7, 549,827:(73,7)7 — JIO’KHO, 3HAYUT, TOYKa M HE MPUHAIUISKUT Tpa-
duky. —12,749=(-0,89)" — n0%HO, 3HaUHT, Touka K He TIPUHAVISKHT rpapuKy.
0) )Fxﬁ; 1,0487=1,3° — noxHo, 3HAUMT, TOUKA P He TIPUHAICKUT TPAPHKY.
1,8724=(-0,8)" — noxwo, 3HaunT, Touka O He IPUHAUICKHT rPAGHKY.

C-26.

1.1)a) /0,25 =0,5;6) /343 =7;B) 40,0016 =0,2; 1) ,/ __ L

sl
243 3
2) a) 53/0,216 =5-0,6=3:6) 0,3-3/64 =03-4=12;
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B) 6.3_33 :6.3 _2 =6- _2 :_9;[*) 12475_8 :12.4% :122:20
V "8 V 38 2 V' 81 V 81 3

fSl 1 31
2.1)a 4—+37—=—f—=— 0) 3/0,00001 —3/— 0,064 =0,1+0,4=0,5;
) %) 625 27 5 3 15° )\/ \/

B) 2,5 5,/l - 3,/153 - 25.05-2 =2,5.0,5-2,5~125;
32 8 2
2) a) 6,/ﬁ—4,/i S22 40 300,343 —3/-0,00243 =0,7+03 =1;
729 V625 3 5 15

B)r %/W_——oszg—%zg.
3.a)3=J§<J§<JE=4;6)3=ﬁ<§/§<§/@=4;3)0<‘{/0,_6<1;
r) 2 <32 <48 <3243 =3.

4.1ya) Visf =15:6) (5] =9:m) [(417) =17:0) -$17* =17

) (—1/3)7 =-3;

2a) 5-32f =27.2=54:6) [2.47) =16-7=112; 8) [-326] =
n-3.365 =—3.6=-18; 1) (—§/§)8 =3.

5.2) =7, x=+47;6) x’=30, =330 ; B) %xﬁ—zzo, =64, x=+2;

r §x5+7=0, =28, »=328..
6.2) Ya+8, x+820, x2-8;6) {y=2. y— moboe;

B) 4b(b=3), b(b-3)>0; 4 | p | N
0 3 b

b € (—oo; 0] L [3;+).

n Va®-a-30, a-a-30=0,

D=1+4 - 30=121, | |
1+11
2

a’= =6, a=>

a € (—0;—5] U [6;+0).

7. a) X~ 15x*-16=0, x*=y > 0, Torma y’~15y-16=0, D=289, y,= [5+17

=16,

12 <0,x*=16, x,,=+2.
OtBet: 2.
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6) x'—10x™+27=0, x2:y > 0, Torma y2710y+27:0, D <0 Her xopHEi.

B) x(’f7x378=0, x3=y, TOrja y277y78=0, D=81, y|=7—;9 =8, y=1I,

=8, x=2, x’=1, x=1. Otser: —1; 2.
8. a) 0)
v i
/x
6 -5 -4 -3 -2 -1 1 23 456 X

6543210 1234756

B) r)

C-27
1.a) Y27-64 =3-4=12;6) {3%.2* =32.2=18;

7 9 3
B)40,0081~68:0,3~62:10,8;r)75—=i=3;u)3 S 3 s
214 22 4 0,125 0,5
28324 233 54
e) 8 =22 ==
516 52 25

2.2) 832 =4B8-2-2;0) 5325 =125 =5
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S
B) Y135 4375 = 4135375 =15 ;1) o= =2

o 3754 s =357 —3.5215;
o 21 {3207~ 32 _ 3 2oy
3. 2) V4942 =7a : 6) 3b° = 267 : B) Y6254%* =50 :

10715
F) 5 243a""b =ia2b3 ]
32 2

4. a) «/E:S x ; 0) \/72)/3 :\/36-2y2-y:6y\/2_;
B) Ysaxd =327.2:6 .22 =3x2.%/§;
r 41627 =4fs1.2)8 y =3,%-42y .

wn

ﬁ‘
i
W

5. a) 5@:\/5051 ;0) 3%:3\/5419 ;B)x%=\l4 4.5 ) y~5\/8y4 =5\/8y9 .

6. a) \/6—«/_-\/6+«/_:\/( —«/_X6+«/_): 36-11=5;
6) Y5317 5-v17 =3[s+¥17 [5-+17) =¥25-17 = 2;
B) 10419 -410-v19 =4l10++19 J10-v19) = 4100-19 = 3.
7.a)%‘/E:x‘*y,x,yzo;ﬁ)i/xT:—x‘*y,xso,yzo;

B) 1x°)° =xixy xy>0,1e x,y>0mmx,y<0.
8. a) 4\/625(14 =504 :6) V-98¢7 =v—-49.2.¢% ¢ =73~ 2¢

B) { =y}

9a)x5f— / 56) be: / 3’” =43bc ;
6.6
B)ax6,45 Sax —\ISax
a x

10. 5a~4\J2a75 —\/4162a—a2~4xj2a77 :Sa-4%—3-%—a2~4,i7:
a a

\/73\/_ — 5%—3@ 2a =

4 4[> 2
—5——4 2a_5‘/5 4-v2a

a ar
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3 s[04
8 :%4512;H) 12 _12-¥81° _ 4 - Ya3046721

81
33)\/_3—x/§ &) {45 - JEB)\/s_“ J‘r)\/ J f
3)\/8y2~§/y_2=\/8§/y_8=x/;-

4.2) 5>824, $25>%24 ;6) Y2 <'§ho, ¥ <'§o;

w) 4 =958, Yoa =oa;r) Wo <3232, Wo <" .
We <6, 216 <3256 .
5. \/_ x/_ \/_ 1\/_ 1\/_ lx/_ 729, 3256, 125, snauwr,

-
—'
o

oo Vit il ﬂ_4_ PV R 1) 1 1
Yo -y -4 Ya—bab+¥b  Ya-Yab+1b

o .(%_6ab+%):%+%;

—_— )
B
|
N
Q
S
+
)
S~

7.8) V- sf—o el -8)=0, 4 =0.x=0, 4x =8 , x:=4096;
6) Y +3¥x =0, Yxlix +3)=0, ¥x =0, x=0, ¥x =—3 — ner xopuei.

Ortsert: 0.

B) %—310 x+2=0, Wx= 20, T0raay2—3y+2=0, D=1,
y1=%:2 , =1, 1{]/;: 2 x=2"" x=1024, l{]/;: 1, x=1.
Ortset: 1; 1024.
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0 Vx+3¥x-4=0, ¥x = >0, torna ) +3y-4=0, D=9+4-4=25,

yi= _32+5 =1, 1,<0, ¥x =1, »=1. Otsert: 1.

8.2) x—5Jx <0, Jx=y,125y<0, y(~5)<0,0<y<S5,

0<\/;<5, 0<x<25. i ﬁ +

Otsert: (0; 25).

6) x+4x >0, Jx =y, YHy>0, yo+d) >0,
y <-4, \/;<—4—H6Tpe]llel-[l/ll‘/’l, +_J‘ _
>0, +x >0, x>0. e

Otset: (0; +o0).
B) Yx-5¥x+6>0, Yx =y, 5+6>0, D=1,

5+1
2
y<2, §x<2, 0<x<256, l I

n=——=3, 172

y23, Yx=3, x>6561.

Ortser: [0; 256] U [6561;+00).
r)\/_(\/_ 3Xf 4)>o

0<vx <3, Jx>4, - I i -

4

B O
+
v

0<x<9, x>16. 5’ ~
Orser: (0; 9) U (16;+00). 3 Jx
C-29

1 a)z‘ﬁzi—i-ﬁ) 12'5—:B) ¢ =— ;1) 2ab ===
. 20 64’ ’
) 10*3=L—L—0001

103 1000
2.1)a) LI 0) 13 B) L4, ) ;:10—3.}1) 0,00001=10";
' 6 P g "7 1000 S :

3

1 1 -2,

2) a) (E) = S =)
1 3 1 5
) = =@ -0 ) ————=(x-y)
(a-b)a*+ab+b*) &’ -b° (x=y)x=»)
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7\ 2 1
3.a) (—] =(—J <1;6)12,3°=1;B) 10°=——<1;
3 10°

o (53] (5] ) ) <

4.12)(1,1)=— = 6) (-3)=— :% ;B) (-12,7)°=1;1) 17°=1;

L2 121 (-3)*

m)-12,7°=1;

-2 -1
oyt Lo () C G oeim [ 1] 23
2)a) (-2) 2 8’6)( 3] (-3 =9;8) (3] =5

(3] - -

3)a)7° .77 7=77"0=7=343,6) 27 : 27=2" V=2"=16;
B) (0,2)’ : (0,2)°=0,2""=0,2°=0,000064;

JERERO MRt

4) a) (72)’2+3’1:;2+l 117 ;
2?3 4 3 12
-2 2
0) 4 _o 4 _ 3 _LZE_L:Ls;
5 4) 2% 16 16
1 1 1 1

=-1000-125=-1125;

0,1)7+(-0,2) = -
B) (0.1 H0.2) = S+ o~ o001t “o008

N> 1y’
r) (0,2)’3+(0,5)’3=[§] +[EJ =125+8=133;
1 —2 1 _
5).a) [7) — 7721424997 20 ;. 6) 5*3;5*5_&) =57 57— 600):
8) 10~ -3,1-10%-3=9,3.
2 2
3,00, 2 (1 1 2 (1-b 2
5.a) (b°-b )+b_5:(b_3_b_2j +b_5:(b_3J boem
_1-2b+b*+2b 1457
b6 b6 ’
3 2 .Y 2,13
N3 1 _|a +1 7(61 +1) .
0) (ata )—[a-ﬁ—;) —[ ] = T

a a

e (@'+bHa'-ph 1

) 1, - 1
—b™): +b — .
B) (a ):(a al+p! a b ab
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C-30.

! 133,B)a +1=— +1—1+a;
(3bc) 27b a a
-3 -1 1 1 I—XZ 2 ;2 1 bz—az
Nx —x =—/-—-= ;m)ya —b L
¥ oox ¥ a* b a’b?

1) (a-1) = ——; 6) (3bc) =
(a-1)

25

3
2.9 (@) a1 8) Gy ) == sy ase = 20
R c

-1 )
2 3 -3 6
a b b 9x
r) [—3J Pl ; 1) [ J =T4=9x6y4~
b 3y y

3.2)8°. GJ =2’ 2= = ——

4 4 A4 4 6 6 2
)25 15283 53 3 Bl yguge 33 39
25° 5 52025 6t 2%.3t 2t 16

3P (4 43 3 07 286 2828 1
r|—| : ; 1) _

b}

3

TR TS N T T Ty s
4.2) a’b(a +b7)=a’b’ [a%-kb%j =b+ad’;
_ 1 1 y—x 1
8) ()" - 5= (y-x)= =—;
-7 -y’ (=07 y-x
3 _ 1 1 1
B) a'(a ~a’)a'+a’) = [a—3——5)- —a =

a

2
-1 1 -1 1
:a 3 . 7 -a9:(a )(a+):a—1.
a  a'(l+a) a+1

2 14 2 2 4
1 -b* (a4 b _(@=bHb 1 1
5. ((ab ' Y2d"b?) L 2| L _p? | —— =
(b Y77 b)) b b2 25 bz(az ph b 17
6:1) a) 100°=(10°)°<10°; 6) 0,0003° (3 10%%=9 .10
B) 100012 (10(3(% é)r) (©, 0001)*= *‘0*‘ =10"%;
2)a)00000016 16 10° 6)000007142 7142 10°%

B) —=0,0625=6,25 107 1) —=o,03125=3,125 1072,
16 32

4.2
7. 2) 2 )(42x )= )y=dx y,i_yzj#;
X
o . . b 6.6 11 bp0-4°
6) (a2—b 2)(a +(ab) b H=(a 2 ~(b Y =a b= _ L _ .
) (a5 ) H(ab) b =) () R R
1+64d>

a3

B) (¢ +4)(@ *~(0.25a) '+16)=(a ) +4'=— + 64 =
a
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C-31
1.1)a) 62 _J6: s34 21/5_3; 12713 23101 234 Zifast
6) a5 =a: b =p2=Ap’  xO0S :\/F; oy
2a) 33 =3.3a; —sp"4 = =54 ; 3= x ; (4y)’1’5=\/(4y7;
0) (x—a)m:%[(x—a)2 ; y3/5—b3/5:§/y_3 —§/b_3 s ab™ +xy"’=a~b +x\/; .
2.1)a) V5 =572 Y7=7"13, 3 =3°. J_ 217,
o) U =235, {/_4:})4/7. Wag = (4a)"10: Y16p* = 1668 ;
2) 2) %/571:571/3; _gl/4, 1\/; 2503,
o) a2 =a?, v7(X+y) =+ TPyt =P D
1

3.1)a) 16"7°4;6) 25 "= B) 7 - 817=7.3=21;

25172 5
r)-5- 0,001 *=5 . (107) =5 . 10>=500;

1 1
2)2) 0,0625 =—— =
) #) 0,0625"4 0,5

03"
o () -(2)"-((2)] -

4.2) 0<y.<0,00032, 0<3"°<(0,2°""; 0<y™<0,008;
0) 1<y <243, 1.£,20<(3°)®, ~ 1<3°°<27;
8) 0,00001 < y< 1,710 <y <1, 0,001 <p< 1
32<y<1024, 2y <M< 8<)y" <64
49_ %/_4 _ o7 1 1 1 _
5. a)y=x s DY)=R; 0) y=x '= ——= = — = ——, D(»)=(0;+0);
T 1&)/_7
X

X

——=2; 6) 0,0049*°=0,07;

a0

1 B 1
+ 5)0’1 1Q/x+5

1) y=(—6x)"*=3(x? = 6x)> ,x*~6x>0 x(x-6)>0;
>

D(y)=(—o0; 0] U [6;+0). 0 6 X

B) y=(x+5)"'= ,x+5 >0 x>-5, D(y)=(-5;+0);
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6. a) x'°=5, x=25; 6) x'*=3, x=27; B) (x-2)""=7, x—2=49, x=51;
) (x+3)"4=0, x+3=0, x=-3; 1) (x’~16)*’=3, x*~16=9, x*=25, x,,=*5;

) (x™+7x)"7=2, x*+7x=8, x*+7x—8=0, D=49+4 - 8=81, x,= —7+9

=1 )Cz_—g.

C-32

12 1s_ 12+1/5_ 07, 1241/5_ 1710, 12, U5_ 1/2-1/5_ 03,
1.1)a)a " -a"=a =a"';0) (a =a'";B)a " :a"=a =a;

b bl
/: 1-3/; 2/ 2/ 1/ —1/2 4/6+1/6- 1
0 a:a’=a" =% g) > a"* a ="V V=g,
2) a) (B9)° . pO=pPI8 . OIS, Gy (YIS L (2TAZp08 | pr0d_p02.
5/8 ,1/4 47 -39
b bT o s3ses 05,y bUDTTT
B) —— s =b =07 S =
b b= -b>

8_, 42 4, 22 5_. 522 VA_, 18\2. 1/5_, 1/10N2, 419, 4/18\2
3.x=(x) s x =) x0=(x );,\:(\/;)Z;x =) x = )G T =Y

4 y9=(y3)3' yfsz(yfz)s_ y2=(y2/3)3' y= (%/;)3 . yl/3=()/”9)3' y3/5=(yl/5)3

5. 2) (01/2_2) 34464 =30—64"+64"=3 a; 6) ( 2" +b0’5)(a0’5—b0’5)= a-b;
B) (1+a%°)+2a"=1+2a" +a+2a" = 1+4a" +a;

r) (b1/3+1)(b2/3—b”3+1):(b1/3)3+1:b+1.

0.49 0,49 049 049_ 0
6.a)x=a"", y=a " x - y=a"" - a"P=a"=1,1.e. x3=1;

24 2 2 2 _ 2.
0)x=a”, y=a",x-y =a”-a "=1,te xy =1, x=7

2
B) x=a", )= /1 —4'3 x2+y2:(a1/6)2+( /1_a1/3j —a"41-4"=1, T.e. ¥ 7=1;
r) x= N , y=Ya-5,x"9%= (%)4 - (\/4 a-— 5)4 =a—(a—5)=5, T.e. X'—'=5.

7. a) 6)

/ :
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C-33

1 1) a a4a1/2 1/ (a1/24)_ 1/2(a1/4 2)(a1/4+2) 6) b1/2+3b1/4 b1/4(b1/4+3)
1/2\2 _ 1/2 12 1/3 3 1/3 2/3 1/3

B) (x ) =9=(x 3?gx +3); 1 9’ +9?
2/3 b2/3 1/37 /. ( 1/3 1/) ) 3/2 3/ 1/2 1/2)( 1/2 f2 y)

2) a) 12, Oxl/ = (x1/4+10 g [%17 2); ’

B) Cd1/10+cd1/57cd1/10(1+d1/10) F) p2/9 p“}}/’) 1/9 /9 1)

m) b-25=(b —5)(Jb +5); €) afl25—(a”375)(a2/3+5a”3+25).

a+6a1/2 a1/2(al/2+6)

2.1)a) = =a"?;
a’?+6 a’?+6
s5pl/2 spl/2 spl/4
) = = ;
p2 L 3plla b”4(b1/4+3) JOEe
0 0,510 0
gy XY @) ’S—y’s):xo,s_yo,s,
K05 4 03 K05 4 03
15 15 0.5 4 05
) Yo y(x” o 05,05
xy0’5+x0’5y 05 05(x05+y05) ’
11) 12, p302 B @2 +5" ) a—a"?""? + b) i,
a—a 22 1 p a—a 22 1 p ’
o) L4 (PP =g+ p B B g 23 1313, 2)3,
U3 1/3 73 _1/3 p pq 9
P —q P —q
»a o342 :xuz A2 3) 1 6 y 34,506 _ A2 1412
P23 wx2o3) 2 S 316 T BTy 1_y1/2
9a—b _ (3a" —b*)3a"° +b°’5) C3a% 4%
3a_ao,sbo,s a0 (3a%5 — 05 05
2/5 1S _ sy /54 glIs /5 1/5
r) rP-g (@ Xp "+q ) _p g
a15, /5 4/5 5§05 475
p+p (p ) P
P22 —ab+a1/2b3/2 v a3/2b”2—ab+a”2b3/2 :
Y a+b y a3 ’
03 03 01 01y,.02 , 01 01, 02
o = =Y T oy Xy Ay (02, 0101 02
NN 01_ 0l yoEyt.
-y xo =y
05,05 0,25 0,25
3. Y- 49y%7 _y T4 T =D T e
0,75 0,5,.0,25 0,25
A A e ) yor =T
=(2,25)""+7= /1,5 +7.
b 9 p3 b 9 %3
4. a) =

— + = — — =
81-b p% 19 p%_9 (9-p"H©9+p%%) 9455 9_p03
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_b=909-b")-"(9+b*) 81 81

© -9+ p5) 81-b b-81°
5 6x0’5+1+6x0’5—1 x=9 _ (6® )" +3)+ (6> - -3) x-9 _
W53 %43 2x+1 x-9 2x+1
_6x+19x%° +3+6x-192"7 43 12x+6 s
2x+1 2x+1
C-34

La) Eo18% o006y 2= 3T 23.00°=270°; B) 27 = 2-180° = 120°;
272 PR 3773

r) %n =%- 180°=144°; 1) 27=2 - 180°=360°.

2.2) 75°=75 -~ = 2T §) 50°=50 . " = 2% ) 720°=720 - — 41 ;
180 12 180 18 180

T T

L1 10°-10 -~ =T

n 180 18

r15e=15. ~ =~
180

3.

Tpanycet | 60° [ 30° | 120° | 150° | 100° | 72° | 108° [ 135° | 20° | 450°

T 2_11 S_Tc 5w 2n 3_1t 3_11 g 251

Panuanel
6 3 6 9 5 5 4

w3

ST _3 180°=100°.
9 9

b4 b T 3n
4.2) —~0,79;0) —~0,52;B) —~ 1,05;r) t~3,14; 1) — ~4,71.
)4 )6 )3 ) ) 5

b b4 1 3
5.a) —>0,(7); 0)-—<-—;B) —1 <4,.8.
)4 (7); 6) > )2

6. JlnuHa oxpykHOCTH paBHA 21R & 21,35 (cM). 3a’ 10 MUH. KOHeI CTpesku
TMPOUJET OJHY IIECTYIO [UTHHEL, T.€. 3,56 cM. Otgert: 3,56 cMm.
7. llycts x — ko3¢ duuueHt nponopuroHaibHoctd. Torma 2x, 3x, u 5x —

s
yIJIBI TpeyroibHuKa. VX cymma paBHa 7T, T.€. 2x+3x+5x=mn, 10x=m, FB,

n 3n w n 3n w
—, —, — — yIubl TpeyroiabHuka. OtBer: —, —, —.
510 2 5770 2
2 2
8. [ycts x — yron, ©-4,5” (em”) — muiomas kpyra, — 24 =R 4752 L om?
T

2 4,52 - X

— mowmans cekropa unu 20,25 em”. Iomyyaem: =20,25; x=2.
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mT——

4 3m

= i Il u I yrasr.

9. 45°:% — YTOJI MIPH BEPIIIHHE;
. 2

10. BHyTpeHHUI yroi npaBUiIbHOTO 72-yTOJIbHUKA paBeH Tt| 1 —— |.
n

Bremnuii paBes n—n [1 —EJ =7 (1 -1 +£j = 2 . Ilonyuaem: 2 . , h=
n n n n 6

C-35
1.1) a) (=1; 0); 6) (0; 1); B) (0;-1); ) (=1; 0); m) (1; 0);
2) a) (1; 0); 6) (0;-1); B) (-1;0); ) (1; 0); ) (0;-1).
2.2)11; o)l; 8L r)IVv;, mlll
3.a) §+2nk, k ez 0)2nk, k €z B)—%+2nk, k ez
4. a) (0;-1); 6) (0;-1); B) (-1;0).

4
S.a) %ﬂ +2nn, n € z; 6) Tn+2nl, lez.

C-36
1. a) 30°; . 0)-60°;
NI

B) 210°; r)—320°.

N

o8
N,
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2. 2) 225° 6) 585°;

B)-75°; r)—435°.

2.1)a) III; 0)ll; »)I; )l
2) a) III; 0)ll; m®I, n)lIV.

3.
a 0° 90° 180° 270° 360°
sinal 0 1 0 -1 0
COSQL 1 0 -1 0 1
tgol 0 - 0 - 0
ctgo — 0 = 0 -

4.1) a) p=180°, ©0) p=450°;  B) 0=270°;
2) a) =270° ©) =360°; B) =180°;

5.a)-1<sina <1, 4-1<4+sina<4+1, 3<4+sina < 5;
0)-1<sina<l, -1<sina<l, 3<4-sina<5;
B-1<cosa<l, 6-1<6tcosa<6+l, 5<6t+tcosa<T;
r-1<cosa<l, -1<—cosa<l, 5<6-—cosa<.

J1o

6. a) Her, TK—1 <sina<1,a T>1;

0) Het, Tk.—1 <cosa<1,a @ >1; B) 1a; r) na.
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7. 1) a) cos 180°+5sin 90°=—1+5=4; ) sin 180°-3cos 0°=0-3=3;
B) Sctg 90°—7tg 180°=5-0-7-0=0; r) tg 360°—2ctg 270°+3=0-2 - 0+3=3;

V3 A3 1
2

2) a) sin 60°+cos 30°:7+ = \/5 ; 6) sin 30°—cos 60°:%—— =0;

2
2 V2

B) sin 45°~cos 45°= 25 - T2 =03 1) tg 457 +etg 30°= 1+ NEY
8. a)sinx=0, x=mn, n € z; 0) sin x=1, xlgﬂm, n ez

. T T
B) sin x=1, x=5 +27n, n € z; ) cos x=0, x=5 +nn, n € z;

n) cos x=—1, x=nt2nn, n € z;e)cosx=1, x=2mn, n € z.

2 2
9. a) sin*30°+c0s’60°= [l] + [lj = 1 ;
2 2 2

2
6) tg’45%+cos’45°=1%+ [L] =15;

7

. . ) .
10. 0° <o <90° sina>0,sin o <2, 3Ha4nT, Sin“o < 2sin .

NG

11. o=30°; a) sin 20=sin(2-30°)=sin 60°=7;

0) 2sin a=2sin 30°= % =1;

B) cos 3a=co0s(3-30°)=cos 90°=0, 3cos a=3cos 30°=3 g = %

C-37

1. a) sin'13°> 0, sin 103° > 0, sin 218° <0, sin 302°< 0;

0) cos 41°> 0, cos 179°<0, cos 273° > 0, cos 354° > 0;

B) tg 14°> 0, tg 86° >0, tg 191°>0, tg 311° <0,

r) ctg 67° >0, ctg 98° <0, ctg 195°>0, ctg 279° <0.

2.1) a)sin 169°>0; 6) cos 110°<0; B)tg203°>0; r)ctg 288°<0;

2) a) sin 409° > 0; 6) cos 372°>0; B) tg 540°=0; 1) ctg 364° > 0;

3) a) sin (—88°) < 0; ©) cos (—12°)>0; B)tg (—72°) <0;r) ctg (-110°) > 0.
3.

o 116° 208° 367° —43° | —-105°
sina., + — + - —
cosal - — + + —
tga — + + — +
ctg(x — + + — +
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4. a) sin 16° - cos 206°=«+» - «—» < 0; 0) sin 108° - cos 300°=«+» - «+» > 0;

sin267° «—» cosl40°  «—»
=——<0;r) =—

cosl67°  «» 7 cosld®  «h»
1) sin 160° - cos 205° - tg 97°=«+» - «—» - «—» > 0;
e) cos 155° - sin 88° - tg 105°=«—» - «+» - «—» > 0.
5.a)sina>0untgo <0;lumm I, IlwummulV, 3uauur, Il yerBepts;
0)cosa<Owumtgo>0; Humu I, Iwmlll, 3pagur, III gyerBepTs.

2 ! REN

6. 1) a) sin (_450):_7 ; 0) cos (—60"):5; B) tg (-30°)— 3

<0;

r) ctg (—45°)=—1;

2) a) sin (—60°)+sin 0°=— \/_ 0‘§

0) sin (—30°)+cos (—60°)=— l +— =0; B) sin (-90°)+cos (-90°)=—1+0=1;

T) COS (—60°)-tg(—45°)——% .

¥ i 5

7. a) sin 420°=7 ; 0) cos 390°=7 ; B) tg 405°=1; r) ctg 390°=

1) sin 750°=% ; €) cos 720°=1.

2
3n . cos“ o «+»

8. t<a< —; a)sina - tg a=«» - «t» <0;0) =—x<0;
2 cosol  «—»

sinfo «»
B) =——>0; r) sin atcos a=«»+t«—» <0.

cosoL  «—»
9. cos a=a;a) 1+cos a=1+a, 6) 1-cos (—a)=1—a, B) cos (a+720°)=a,

r) cos (0=720%)=cos (720°—a)=a, x) cos (360°+a)=a; e).cos (360°—a)=a:
10. sin atcos o=—1,03 HI yetBepTH.

11. ¢ € Il gerBepry;

a) |sin @|+sin @=—sin @+sin =0; 6) cos ¢—|cos P|=cos ¢+cos p=2cos ©;
B) tg @Htg @=tg @Hg ¢=2tg @; 1) [sin @|-tg @[=—sin e-tg ¢.

C-38
e 2x/_=%;

1. 1) a) 3cos 60°—2sin 30°+6¢tg 60°—2ctg 30°=% -2 S +6 5
3 N 5 oW1 11 2
0) sin (-30°)+cos (-60°)-2tg (-30°)-ctg (-60°)——+— -2 - — - —==——;

2 27 3z 3
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B) 5sin (—45°)+5COS(—45°)—\/§ tg (—30°)+sin (-30°)=

__s2, i ;L 1 1
2 [ 2 2’
2) 2) 3cos ™ —2sin " +3tg "~ —ctg T =3 -~ 2. L4z =L p-3
3 6 4 4 "2 72 2
0) sin(—m)+2cos (— Ej 3sin~ 2 +3cos (— Z] =0+2. 0—£ +£ =0;

B) 6tg [—%J - ctg (— gj +sin [— gj —5cos(—n)=6 V33 -145=22.

2. a) sin 0—cos 0=—1+0=1; sing—congI—OZI; sin t—cos =0—(-1)=1;

sin2n—cos2n=0—1=—1; 6) 2sin O+cos (2-0)=0+1=1;
25in£+cos 2.X :2-l+l:3 ; 251n£+cos (2-5 =2 1-1=1;
6 6 2 2 2 2 2

2sin wtcos (2m)=2 - 0+1=1; B) 3sin 0—cos (3-0)=3- 0—1=1,;
1 3 . n)_ 33 3/3+2
3 2 2

=3 .— —0=—; 3sin— —cos
2 3

3sin z —CoS [3 2
6 2

6

3sin§fcos (3 %j =3 . 1-0=3; r) sin (3-0)+cos 0=0+1=1;

sm(3 —Jﬂ: s—*l+£—2+\/_ [3 —j+c s——0+l—l;
6 6 3 3 2

2 2 2
sin(3-m)+cosn=0-1=1.

[\
|
VR
N | —
N
[\S]

Il
=2

3.1) a) sin’ I o E= [1]
6 3 2
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2sin cosZE-ctg23 2-l—i-3
4.2) 6__4 1 4 -35;
cos— —
2
3,5—s1n2[—5j—cosz(— j 3,5 11
) 4 _ 2 2 _ 5
g n -2 4
4
5 sin20.—cos2a. _ sin90° —cos90” 1 2
sin(o—15°) + 2tga.  sin30° +20g45” 1 5 57
2
3
6) sin(a. +B) +sin(o—B) _ sin90° +sin30° o 3
2sin(a+ ) 25in90° 2 4
i V2
sin2a—coso-fga | S, 08,8y _ 1_7 C2-42
coso + sin(—a) + ctga cosﬁ—sinﬁ-i—ctgﬁ ﬁ_ﬁ_ﬂ 2
4 4 4 2 2
1gin ™
3sin(@dP) o0 T4 w8 [
sin(o=P) =3cosa o T s T 1.3
6 32 2

. T T N2 W2 T |
6. Ztcos—=22 4+ X2 o2 51:0) tg— Hg—=——+4/3 > 1;
a) sin — +cos ST >1;0)tg g3 A

B)s1n§+sm——l+ <2;r)2sin— +COSE—\/§+O<2

V2
. T T ﬁ 3
7.8in— - tg—=—-43 =—
sm3 2 [ 2’

UJ
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{3 0T o (-2

. T » T . 2T
3HAYMT, smg : tgg =ctg g 1-sin Z , UTO U TpeOOBAJIOCh A0KA3aTh.

C-39

1. a) sin a=0,8, 377C<0L<2n; cos a:x/l—sinzoc :\/1—0,82 =06;

sina 4 -24 3n
tg o= =——;0)coso=—, n<a<—;
cosa 25 2
242 i
sin o= vV1-cos?a = ,[1-—— = —i;t a—m 125 2 l;

252 25 g cosa 25-24

T
B)Sll‘lOL_ -y <a<m cos o=yl —sina =—[1-

sina 24 7
tg o= =—,ctga = ; T) COS o=——, 7I<OL<—;
cosa tgoc 13 2
sin o=+v1-cos?a = —[1— =sma :i;ctgazLZE;

cosa 12 tgo 5

n) tg a=2.4, Tc<(x<7 COS 0=— —=_ 1 - 1:__;

\/1+tg(x Jle242 26 13

12 5
sino==v/1-cos’ o = ——2 - )ctg(x——, 0<OL<—
13
. 1 1
sin. o= 4 ;cos a=v1=sin’a _1 -
\/1+ctg2a \/ 52
I+—
12
2 )2
2. a) sin’a+cos’a= [Zj +[§] # 1, 3HAYWT, JaHHbIE PAaBEHCTBA HE MOTYT

2 . 2 2 2
BBITOJIHATBHCS OJTHOBPEMEHHO; 0) cos atsin o=1"+(—1)" # 1, 3HauuT, NaHHbIE
PaBEHCTBA HE MOT'YT BBIMOJIHATHCS OJJHOBPEMEHHO.

1 15

2
1 .2 2
3.a cosz(x:—, tga=+/3 ; sin‘o=1-cos a=1-| —| =—;
) 4 & \/_ [4) 16
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1 3 15

sin2a=— — =7 ; — # —, 3HAYUT, JJAHHbIC PAaBEHCTBA HE MOTYT
l+ctg?o 141 16 4°
3
BBITMIOJIHATHCS OJTHOBPEMEHHO; 6) sina=0,7, ctga=2 \/E ;
. 1 1 8 8
cos2a=lfs1n20c=170,72=0,51; cos’o= = =—; 0,51 #—,

1+tg%a | 1 2.9 9
+7
22

3HAYUT, JAaHHBIC PABCHCTBA HE MOTYT BBIIIOJHATHCA OAHOBPEMEHHO.

4. a)s1n[3—ﬂ £<B<3_ T.K. sin § <0, To n<B<37,
_sinB _ 40 9
cos V1- = - =—ctg f=—;
P= sin B cosp 9 ep 40
6)cosB:—, 0<B<mT.K. cos >0, T0 O<B<§;
sin B=4/1 - cos? 1——:—;th s1n[[33 i cth:§;
cos

B) tg f=1, n<P<2m 1K tgB<0,TO0 37<B<2TC;

coS f=—=—

m \/_ \/_ ; sin B=—+/1- cos’ ——— ;ctg =1,

r) ctg f=2, 0<B<m; T.k. ctg >0, 1O 0<B<E;

. 1 1 1 [ .2 f 1 2 1
s p= = =—=;c0s P=ql-sin“P = /l-—=—7;tgP=—.
P \/1+ctg2[3 NIEWRENE P P 5 45 ep 2

. . . 1
5. sin o.; €0s o=+ Y1 — sin? o ; sm2a+cos20c=1; 1+ctg2oc= ol

sin” a

A 2 .

1=sin“a 1=sin“a sina

ctgz(x:—2 ;ctg o=t ———; tg 0=t —-—.
sin” a Simo 1—sin?a

6.0°<a<90° cosa=l+a; sinoc=\/1—c0s2(x :N/l—(1+a)2 :\/—a2—2a ;
0<cosa<1l mpu 0°<a<90%0<1+a<1;-1<a<0.

OrBer: sin a:x/—az—za ,—1<a<0.
2 2 5 2
. V1I-2 1-2 -1
7. 51n20c+cosza=(1a ] +[ a} _aF a:(a ) =1, 3Ha4wWT,
—a

1-a (1-a?  (a-1
MOTYT. OTBeT: MOTYT.
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C-40

. 1
1.1)a) sm2a+cos2oc+ctg20c=1+ctg20c= ;

sin“ o
6) sin’o (1+tg’a)=sin’cl - =tg’a;
cos” a
1 sinZo—1 cosa p)
B)lf.2 =— = =cigu
sin- o s o s o

r) 4-tg o ctg oc—4—1 =3;
2) a) cos B—cos B sm B cos *B (1-sin’ 9) cos’B cos’p=cos’B;
6) sin’p+sin’p cos’p=sin’p (sin’B+cos’P)=sinp;

1-cos’ B sinzﬁ
sin? B-1 cos’ B

B) tg’P ctg’B—sin’p=1-sin’p=cos’B; r) =tg’B.

sino. .
2. 1) a) cos a tg a=cos a =sin o, 4.T.1.

cosal
ctga COS0LCOS Ol 1
0) £ 1= - - +1=ctg20H—1= , W.T.I.
tga. sinasino sin” a
ctgo _ cosa

2)a) = =
tgo + ctga sino + smao 4 coso
cosa  sina

cos® asina P
=— — s =cosTa, WTA
sino(sin” o + cos” a)
cosol
I+ctgo _ ~ ging _ (sina+cosa)cosa

> - - =ctgo, 4.T.1.
1+ tga 4 Smo sinal(sinol + cos o)

3.1) a) (1-cos(— (x))(1+cos(—(x)) gl—cos a)(1+cos o)= 1—cos’a=sin’a;
0) tg o ctg(—a)+cos (—oc)——1+cos o=sin"o
B) sin(—ot)—sin o ctg’*(—o)=sin o—sin ovctg’o=

=sin o (1+ctg’o)=—sin a - Y duad ,1 ;
sm- o smao
1+ cos(— 1+cos —1—cosP + cos 1
2ya) 0D gy - LI g memBreosh L
sin(—P) sin3 sinf3 sinf3
6) sin ( [3) —sin ( B) sin? B- sin? B sin B(l —sin B) B
cos ( B) cos’ B 1—-sin [3 '
sin(—a) sinal cosa sinal
—————ctg(-a) = ctgo — =— =
1—cos(—a) l-cosa sina 1-—cosa
_ cosa—cosza—smza cosa—1 1
sino(l—cosa)  sin a(l— cosoc) sina
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1+ ctge + ctg? 2 1+ ctgo + ctg? P
g Lregorage_ o Lvagorage
1+1go+1g7¢ 1+ n
cige  ctg’e

_(+cigo+cig’o)eg 5
= 5 —ctg“p =0, T.e. 3HaUCHHE BHIPAXCHUS HE 3aBUCHT

ctg“o+ctgp+1
OT @, 4.T.1.
5. 2) 1—cos4B _ (l—cos2 L3)(1+cos2 B) _ sinzﬁ )

4cosP+4cos’ B 4cosP(l +cos> B) 4cosf

sin® B
cos’ B
~1<sinB<1;-1<sin’p<1;-10 < 10sin’p < 10;
T.€. HAaUMeHbIIIee 3HaueHue paBHo—10.

6) cos’B tg’B+9sin’p=cos’p +9sin’B=10sin’p;

Ortsert: —10.
sing  cos@
T .2 2
1gQ—ct sin” ¢ —cos .
6. [8PTCI8P _ Cos@ SinQ _ 5 ki ki =sin’(—cos’ o=
gp+cigp  SINQ  COSP  sin” @+ cos @
cosQ sing
2
3 9 7
=l-cos’p—cos’p=1-2cos’p=1-2-| = | =1-2-—==—.
? ? ? 5 25 25
7
OtBer: —.
C41
cosol
COS O+ — .
1.1) ) cosQL+clgaL _ sing/ _ SINOL-€osa+coso _
1+sina 1+sino sin (1 +sin o)
coso(sin o4+ 1)
s o =ciga;
sino(sina + 1)
6) (1-cos’a)(1+tg’a)=sin’a.- =tg’a;
cos“ o
sino N 1+cosa sin® o, +1+ cos® oL+ 2cosal _ 2+2cosa. 2
1+cosa sino sino(l+cosa) sina(l+cosa) sino
COSOL  COSOL _ COSOL—SINOLCOSOL—COSOL—SiNOLCOsaL _
l+sina  1-sina (I+sina)(l1—sina)
2sino.cosal 2sino
=— 3 = =-2tga ;
cos” a cosa
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. .2 . 2
1-2sinocosa  sin” o —2sina.coso +cos” o

2) a)

sina —cosa sina —cosa

(sino. —cos oc)2 .
=——— —— =sina-cosa;
sino —cosa
- 4 4 2 2 2 .2 2 2
0) sin"a—cos a+cos a=(sin o—cos a)(sin“a+cos o )+cos o=
.2 2 2 .2
=sin”a—cos a+cos o=sin"a;

4 4 4
l+ctg’a l+ctg’a 1+ctg’a

B) — g = g = 4g cctg’o = ctg’a;

ctga+tg o ctg2a+ ctg"a+1

ctg-a
")

cofdo  sin‘a . . . .

r) =cos’a—sin*a=(cos’o—sin’a)(cos’a+sin’a)=cos o—sin’c.

1+tg2a 1 +ctg2a

2 » _costa > costa—cos?asin’a
2. a) ctg"a—cos 0=——5——Cos o= — =
sin” o sin” o

_ COS2 (X,COS2 [0

sin

sina—cos’a _ (sino.—cos (X)(Sill2 o +sin o.cos o + cos’ a)

2 2
=ctg o cos o, 4.T.AI.

0)

1+sina.cosa 1+sinacosa
_ (sino.—cosa)(l +sinocosa)

- =sin 0.—COS O, Y.T.I.
1+sinacosa

> .2 sinfa . 2 sin® o —sin ccos? o
3. tg’a—sin"o=————sin‘a= 5 =
cos” o cos“ o
2
4
.2 2 2 o |1-5
_sin“a(l-cos“a) (I-cos”a)” 9) . 259 25
cos”a cos’ o 4 81-4 36
9
cos”a cos® o cost o
doa) —————=—5 ) 2 2
tg‘a—sin“a  sin“o [ . o sin“ o, —sin” a.cos” o
——— —sin“a
cos” o
cos*a 3 cos*a

4
= =ctg o, Y.T.A.
sin? a(l- cos’ o) sin*a

3sin® o+ cos* o _ 3sin2(>t+(l—sin20c)2 B
1+sin o +sin* o 1+sin o +sin* o

B 3sin?o+1-2sin’ o +sin*a

1+sinZa +sin*a

0)

=1, 4.T.1.
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coszﬁ—sinBcosB _ cosPB(cosP —sinf) _ 1 I S

1
" sin? B—sinBcosp  sinP(sinf —cosp) tgf 0,25
sin? 0F cos’ o sin? OF cos’ [0}

6

' 1—sin4<p—cos4(p - (l—sin2 (p)(1+sin2(p)—cos4<p

sin? - cos’ [0) B sin? - cos? [0} _

cos? o1+ sin? 0)— cos? o) cos’ 0— cos? o+ cos’ (psin2 [0}

sinzq)-cosz(p B sinzq)-cosz(p 1

- = =—, 4.T.].
cos’ o(l— cos’ ¢)+ cos’ q)sin2 o 2 sin? (pcos2 o 2

7. y=4cos’x—3sin’x=4(1—sin’x)-3sin’x=4—7sin’x,

TK 0<sin®x <1, T0 Vma=ds V=3

3 T T 13n
8.2cosx=+/3, cosx=—, x;=— , x)=—F2n=——.
B 2776 6 6
OrBer: E; 13_7:
6 6
C-42

1. 1) a) cos75°=cos (30°+45°)=c0s30°-cos45°—sin30°-sin45°=

B2 12 aeon

2 2 2 2 4

vz

5 s T . . T
0) cOS — mM=COS| T+ — | =COST-COS — —SINT-Sin — =— —— ;
4 [ 4] 4 4 2
2) a) cos72°cos18°—sin72°sin18°=cos(72°+18°)=c0s90°=0);
8n T . 8n . In 8t I 1
0) cos—Ccos— +sin—sin— = cosf———|=—
3 3 3 3 3.3 2

B) c0s15°30" c0s29°30'=sin15°30" sin29°30'=

5

=cos(15°30’+29°30’):cos45°:7 F

3) a) cosa=— \/1 —sin’a = —\/1 - 0,82 =-0,6;

V2 V2
Ws

— (-0,6+0,8)=
5 ¢ )

2
0) sin(x:\II—cosz(x =— 1—i :_i;

Y T . . T
COS| oL —— | =cosacos — +sinosin — =
4 4 4

172 17
T T, .om 151 8 A3 15+8/3
COos| o +— | =Ccosacos ——smosm ——=—-—+—+-——=———,
3 3 3 172 17 2 34

159



B) sina——%, cosp= Vl—sin2 = —% ;

. . 15 5 8 12 21
cos(at+B)=cosacosp-sinasinf=-—-—+—.-—=—;
() P P 17 13 17 13 221
171
cos(a—Py——.
(o—p) 71
2. a) cos2acos3o—sin2asin3a=cos(2a+3a)=cos5a;

0) cosacos2o—sin(—a)sin2o=cosca. cos2a+sinasin2o=cos(o—20)=cos2a.;

3n T . (3=m . (T
B) COS| —+a [cOS| ——a |—sin| —+o |sin| ——a |=
4 4 4 4

3n b
=co0S| —+ o +——o |=cosnt=1;
4 4
. (3 . (4 3 4
r)sin| =n—oa |Sin| —w+a |—Cos| =n—a |cos| —m+a |=
7 7 7 7
3 4
=C0S| —m—0o+—m+0a |=Ccosn=1;
(7 7 ]

1) cos(otP)-sin (g - aj sin [g - Bj =cosa.cosP—sinasinf3—cosacosf=—sinasinf.

cos(a. +B)  cosocosf —sinasinP

3. = crgoctgB—1, d9.T.1.

sinasinf3 sinasinf3
3n 3n . 3m . .
4. a) cos| — +a. | =cos — c0S0—Sin — sina=sind., , 4.T.1.
2 2 2
0) cos(m—0)=cosT-cosa+sInm-sind=—cosa ,4.T.7.

5. a) cos [En - aj —Cos [(x + Ej =
3 3

2 L2 A T LT
=cos & T-cosatsin A T-SINO-COSCL:COS - +sino-sin = =

——% cosot g sino— % cosot % sino=—cosa+ /3 sina,;

cos(a+B)—cosacosp  cosocosP —sinosinfB —cosocosp P
cos(o. —PB)—sinasinf3  cosacosf + sinosinf} —sin osin 3 '

C-43
1. 1) a) sin150°=sin(180°-30°)=sin180°-cos30°—cos180°-sin30°=0,5;

N

. 4n . b . b4 .
0) sin— =sin| ©+— | =sin7{-cos — +CcosST-sin — = — ;
3 3 3 3 2
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2) a) sin33°-c0s63°—c0s33°sin63°=sin(33°—63°)=sin30°=0,5;

7
B) sin27°20"-c0s32°40"+c0s27°20'sin32°40'=

N

=sin(27°20"+32°40")=sin60°= > :
0 sinee et =12

(= LW T
sin §+a :smg-cosa+cos;-sma:—-———-—=—;

0) coso=—+1— sina = -0,8;

. T . T LT
sin| o0 —— | =sina-cos — —cosa.-sin — =0,
6 6 6

. 2 .2 . (5 2
0) s1n5—ﬂ cos il +cos o sm—TE =sin ;L r =0;
7 7 7 7 7

633 108 L334,
2 10

2
B) cosa=1-sin’o =— 1—3— :—g; cosB=1[1—sin2B :0,6:%;

42
sin(a—f)=sina.-cos—cosa.-sinf=— 32 + ﬁ 4 m ;

45 45 20
sin(a+B)=%.

2. a) sinacos2o—cosasin2o=sin(a—20)=—sina,;
0) sin2a-cos3a+cos2asin3a=sin(2o+3a)=sin5q;

. (3=® 21 3n . 2n
B) sin| ——a [cos| a+— |+cos| ——oa |sin| a+— |=
5 5 5 5

. (3n 2n .
=sin|— — o + o+ — | =sinm=0;
5 5

r) sin(o—f)+sin (5 - oc} sinf=sino.cosp—cosasinf+cosasinf=sino.cosp.

3. sin(afBZ)sin(aJrB):(zsinotcoschosotsinB)(sinoccosB+c0sotsin[3)=
) 25 N, T > 2 _

=sin o.cos B—cos asin B=cos P(1—cos o)—cos a(1—cosP)=
=cos’p—cos’cl, U.T.A.

sin(o.+PB) _ (sina-cosP+cosa-sinf)-cosacosf

4. tg(at+p)= ; ;
cos(aa+fB) (cosa-cosP—sina-sinP)-cosacosf
_fgotigh Y.T. .
1-1gargh’

3.3 3

5

_1goa—1gp _ 3

5. te(a—B)= = - ==

gop) l+iga-1gp 1,5 4 293 29
373
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a) 873 ~1813 0930 130)=1g60°= /3 ;

1+1g73°tg13°
g +1g”
5) M:tg[Lﬂj:tgz:L,
1—tg T g™ 18 9 6 3
1879
7. a) ctg] 50°=ctg(90°+60°)= <&30_¢g60 ~1_ RIS
ctg90° + ctg60° 1

1g180° —1g60°

=—V3;
1+1g180° - £260°

6) tg120°=tg(180°-60°)=
ctg270° -c1g30° +1 1

B) ctg(—240°)=—ctg(270°-30°)= .
ctg270° —ctg30° V3

C-44
: o ’ o ! —aq o N—qa1 o— ﬁ
1. 1) a) 2s5in22°30'c0s22°30'=sin(2-22°30")=sin45 = ;
0) 2sin = cos - =sin(2-l] =0,5; B) sin -~ cos =~ =lsin£ =£ ;
12 12 2 8 8 2 4 4

r) (sin15°—cos15°)*=sin’15°~2sin15°cos15%+cos*15°=

=1-sin30°=1-0,5=0,5;

1) (cos75%+sin75°) =cos’75%+sin>75°+2sin75°c0s75°=1+sin150°=1,5;
V2

€ cos222°3ousinzzz°30':cos(2-22°3o'):cos45°:T ;

9K) cos’ X sin* e—cos| 2. :ﬁ;
12 12 12 2

3) 1,5—(cos15°—sin15°)’=1,5-cos’ 1 5°+2sin15°cos 1 5°—sin’15°=
=1,5-1+sin30°=0,5+0,5=1;
V5 2 V5

2) a) cosa=vV1 - sin®o = l—g =5 ; sin20=2sina-coso=2- 35 =
0) sina=— /1 —cos’a = —% ; sin2o=2- 3.4 = 24 ;
1

3)a) cos2a=1-2sin’a=1-2- 1 = 7 ; 0) cos2a=2cos’0—1=2- i—1——— ;
9 9 9 9

>

1 1
4) T.x. tga <0, TO §< a <7 Coso=— ———==——

Jlrgia 26
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. 1go 2,4 1 24 476 119
Sino=— ——=—=—==——; cos2a=—— = = ;

2 2 -
Ji+go 20 2,6 2,6 6,76 169
sino=_2 24 - 24 _ % 12 120

260 2613 2613 1313 169
dga 211 22 220

2.1) a) tg20= = = - .
)2)t 1-tg%0 1-11> 021 21

6)tga=£;tg2a= 2'\5 :2\/5'9: 3\/5;
3 ( 5} 3.4 2
3 1-—
9
. f 12 12 25 144 119
2) sino=—11-cos’a = ——;  tgo=— ; COS20= —— ——— = ——;
) 13 & 5 169 169 169
24 24.25 100
tg2o= = = .
144 5-119 119
S5[1———
25
dtg—
3.a) 12 _Ztg[z.i]zz 1.2,
l—tgzl 12 3 3
12
2sin15° cos15° sin30° 142 V2
0 — 2 - = = :
cos”67,5° —sin“ 67,5  cos135° 2-1 2

. 1 . 1 . . 1
4. a) smoﬁcosazE ; (smoﬁcosa)z:;; s1n2a+cos2(x+sm2(x:§;
sin2(x;§;
9
1

0) sin & —cosg———;
2 2 3

2
. a a 1
sin——cos— | =—;
( 2 2} 9

.20 o . 1 . 8
sin® = +cos® — —sina=— ; sIno=—.
2 2 9 9

C-45.

1. a) 2sinasin [g - cx} =2sinacoso=sin2aq;

0) 1+cos20c=1+2cos20t71=200s20t;
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cos2a+1 1+2cos?o—1 _ 2cos’ o

- - = = ciga. ;
sin 2o sin 2o 2sinoLcoso
cosasin2o  2cosasina. - cosa. - cosa. 3
= - =cos a;
2tgo 2sina

1) 2cos’0—cos20=2cos’a—2cos o+ 1=1;

sin2a 2sinacoso to0l
= =18a;
Za 2co0s’a

2cos

2 2

l1-sin2a.  sin“o.—2sina.cosa +cos o (sin(x—cosoc)2 -1

>

(sino — cosot)2 (sino — cosot)2 (sino —cosoc)2
3) cos2a+2sin’(—a)=1-2sin’a+2sin’a=1;

COS2 a COS2 a

u) ctgzot(lfcos2a)2=T (1-1+42sin’a)’= -
sin“ o sin“ a

s 2 2 .2
=4sin”"o.cos a=sin"2a,;

. 4
- 4sin" o=

cos20.—sin2a —2cos’ a _ 2cos? a.—1—-2sinacoso —2cos’ o _

K)
cosa +sina coso +sina
sin® o + cos” o + 2sinacosa, .
=— - = —(sino + cosa) .
coso +sina
2. 2) sin2a.—sina. _ 2sinocosa—sina

1—coso+cos20  1—coso+2cos> o —1

sina(2cosa—1)
=~ ={go, 4.T.O.
cosa(2coso—1)

1+cos2a 1+2cos?a—1

1-cos2a 1-1+2sin’a

3.2) cos2a=1-2sin’a;

= ctg22(x , 4.T.A.

0) cosoc=1—2sin2% .

2sin Lcos
4. 2) c0s(90" —a) _ sino _ 2

.o
=2sin— ;
o o 2
cos— cos— cos—

2 2 2

0) c0520°~cos70°:c0520°'cos(90°—20°):sin20°'c0520°:% sin40°;

B) cosacos(90°foc):cosa~sinoc:% sin2aq.;

cos160° 3 cos(180° —20%) _ ©0s20° _
cos*10° —sin*10°  (cos?10° +5in?10°)(cos?10° —sin®10°)  c0s20°
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1-ctg?15° ,
II) LS = _Ctg30 = —ﬁ .
2ctgl5’

1—cosa +sin2a .
. e Bt , -
5. a) B 3aj1a4e JIOMYIIeHa OleYaTKa, JaHHbIA TPUMEp Clie

sin 2o —sin o

2

l-cosa+sin2a  1—cosou+2cos”a—1

JIyeT YUTaTh KaK: - - - -
sin 2o —sin o 2sino.coso —sin o

cosa(2cosa—1)
= =ciga,;
sina(2cosa —1)
cos?(45° + o) —sin”(45° + o)
ctg?(45° +a)—1 sin?(45° + o)
ctg?(45° + o) +1 1
sin?(45° + a)
=cos(2(45°+a))=cos(90°+20)=-sin2o, 9.T.m.

6. a) sin 36°-cos72°=
OrmeuaTka.
T . T 21 47
. o 4 8c0555m50057005?
0) 8cos — cos— cos — = =
9 . T
sin—
9
. 2m 21 4 . 4n 47 . 8n . T
4sin—cos—cos—  2sin—cos— sin—  SIn—
— 9 9 9 _ 9 9 _ 9 _ 9:1’(112[.
LT . T LT .
sin— sin— sin—  sin —
9 9 9 9
C-46

1. a) §in570°=sin(540°+30°)=-sin30°==0,5;

e

0) cos210°=cos(180°+30°)=—cos30°—~7 ;
B) tg135°=tg(180°—45°)=—tgd5°=1; r) ctg315°=ctg(270°+45°)=tgd5°=1,

n_ 2

1) sinB—n:sin o+l :sinEZO,S;e) coss—n:cos i+l =Co§—=———
6 6 6 4 4 4 2

6
1) sin(~630°)=—sin630°=sin(720°-90°)=1;

K) COS _an :coss—n:cos m-L :cos£:0,5;
3 3 3 3

T T T 1 5n b T
K) tg— =tg| n+— | =tg—=—=3) ctg— =ctg| 2n—— | =<Ctg —=——;
) tg p g( J g 5 ) ctg 3 g[ 3] g3
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11xn 11n
tg| ——— | =tg—=—tg| 2n—— | =t
“)g[6j £7% g(”Jg I

M) ctg(—945°)=—ctg945°=ctg(1080°—135°)=ctg135°=ctg(90°+45°)=—1.
2. a) cos(—225°)+sin945°tg1125°=
=cos(180°+45°)+sin(1080°—135°)—tg(1080°+45°)=

‘/_‘/_1—1J_

=—c0s45°—sin135°-tg45°=— -

0) ctg570°+ ﬁ (sin300°—c0s3630°)=

=ctg(360°+210°)+ 3 (sin(360°—60°)—c0s(3600°+30°))=
=ctg(180°+30°)+ \/_ 3 (-sin60°—c0s30°)=

_Ctggow[_T_} NS BN

B) COS [—2?) -0 SSIH% tgzﬂf

=cos[n——] OSSIH[ZTE—E] tg(5n+£j=
3 6 4

— cos =40 5s1n——tg——l+l—1 -2 .
3 6 2 4

3. a) 1+sin (g - aj COS(R*OL)z1+COSOL-(7COS0L)=lchSZ(X:SiIIZOL;

0) sin(2n+oc)sin(n—a)+sin2a=sinoc-sinoc+sinzoc=25in20c;

. T . (T
B) sin| oo —— | =—sin| ——a | =—Co0sq,;
( 2) (2 J

) cos(o—m)=cos(m—a)=—cosa;
n)-tg(o—1m)=tg(m-o)=tgas;
2tg(w—o) o S2iga sinor 1

- >

cos(m — o Jsin(—201) ~ cosa<sin20 cos’ - 2sina cos’a
. Y .2 _ 22 1.
K) cos(m—ou)sin 5 o | —sin’(—o)=—cosacosa—sin"a=—1;
. s . .
3) sin’ (5 - aj —sin’(m—o.)=cos’a—sin’o=cos20L.

cos(2n—x)cosz(l,57c+x) _ cosx-sin’ x _ sin” x - cosx

4. a) =0,5sin2x,

tg(x — m)sin(0,57 + x) tgx - cosx sinx

Y9.T.O.
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. (m T . (m (m n
0) sin| ——o |—cos| —+a [=sin| ——| —+a ||—cos| —+a |=
6 3 2 3 3
Y T
=cos| —+a |—cos| —+a | =0, u.T.ma.
3 3

5) tg(2n—a)cos(mt—a) __1ga- cc?stx - tgat, wTA
3n 3n ctgol - sino
tgl —+a |cos] —+a
2 2
1, - tgal - 1,
5. 2) g(a—m)cos(o+m)  fgo-rgo tg4a :

tg[(x - g]tg[a + 37“] clga-clga

) 3n 2 3n
s Oh? eos cx—7 cos? o +sin” a
0) = =1.

ctgz(oc -m)- tgz(a —-3n) ctgzoc . tgzoc
6. A+B+C=180°;
C=180°—~(4+B);
sinC=sin(180°—(4+B))=sin(4+B), u.T.xA.
7. Ilyctb P — cMmexHbld yrom, torma  P=180°-a; sinP=sin(180°—

—a)=sina=0,6; cosp=cos(180°—a)=cosa=TF V1 —-sin’a =F0,8.

C-47

48° +36° 48° -36°
cos

1. a) sin48°+sin36°=2sin =2sin42°c0s6°;

12°+7° 12°-7°
cos

0) sinl2°+sin7°=2sin =2sin9,5°c0s2,5°;

10° + 88° 10°=88°
cos

B) sinl0°+sin88°=2sin =251n49°c0s39°;

In W 3n &«

r) sin3—n+sin£=2sin 4 4,554 4 =25in£cos£=«/5;
4 4 2 2 274

66° —56° 66° +56°
cos

2) a) sin66°—sin56°=2sin =2sin5°c0s61°;

18°-9° 18°+9°
cos

0) sin18°—sin9°=2sin =2sin4,5°cos13,5°;

14° -36° 14° +36°
cos

B) sin14°-sin36°=2sin =-2sin11°co0s25°;
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T T T T
N T S R n
r) sin— —sin — =2sin cos =2sin — cos —;
5 5 2 2 10 10
3) a) cos38°+cos18°=2cos 38 ;18 cos 38 ;18 =2c0s28°cos10°;

16°+9° 16°-9°
cos

0) cos16°+co0s9°=2cos =2c0s12,5°c0s3,5°;

34°+74°  34°-74°
COS

B) c0834°+c0s74°=2cos =2¢0554°c0s20°;
R L
r) <:0s3—TC+cosE =2cos 48 cos 248 :200s7—n coss—n ;
4 8 2 2 16 16
4) a) cos44°—cos38°=—2sin 44 138 n 44 —38 =2sin41%sin3°;
0) cos4°—cos16°=2sin 4 +216 sin 4 _216 =2sin10°sin6°;

15 +8 sin15 -8 =-2sin11,5%sin3,5°;

B) cos15°—c0s8°=2sin

r,mT =m_m
r) COS T cosE=2sin6 3 in6 3 —pin Lgin L.
6 3 2 4 12
2. 1) a) sin9a+sina=2sin5a cos4da; 6) sinbo—sin2a=2sin2o cos4a,;

.5 .7
B) cosSatcos9a=2cos7a cos2a; ) COS6()L*COSOL_—ZSIIITQ s1n7a;

o

=2sino. cos12°;

2) a) sin(o+12°)+sin(o0—12°)=2sin 27(1005

0) sin(20°—a)—sin(20°+a)=
20°-a—-20"-a  20%=o+20° +a
cos
2 2

B) c0s(23°+B)+cos(23°-B)=
s 23" +B+23 —BCOS23 +B-23"+P

=2sin =-2sina, ¢0s20°;

=2 co! =2c0s23°cosf;
2 2
r) cos(23°+B)—cos(23°—P)=
— ogin 22 P23 +P G 23 +BH23 B 5 Ginpesin23e:
2 2
1) sin(o+p)-sin(o—B)=2sin o+B ; o+p cos - B ; B =2sinfcosa,;
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oc+[3+oc—[3cosoc+[3—oc+[3

5 =2c0S0.-COSp.

e) cos(a+p)+cos(a—B)=2cos

sin8a+sin2a  2sinSa.cos3a _

3.a) = tgSa;
cos8a+cos2a  2cosSocos3a
6) cosa+cos7a  2cos4acos3o  cos3a
cos6a +cos20.  2cosdocos2a  cos20l
sin5a —sina 2sin2a.cos3a
- SRS — g3
cosSa—cosa  —2sin2asin3a
cos9a —cos5a  —2sin2asin7a
= =tg2a.

sin9q +sin5a,  2sin7acos2a
4. a) sin242°fsin212°=(sin42°fsinl2°) (sin42°+sin12°)=
=2sin15°c0s27°-2sin27°-cos15°=sin30°-sin54°;
6) c0s°53°—05°33°=(c0553°—c0s33°)(c0853°+¢0s33°)=
=-2sin10°-sin43°-2c0s10°-cos43°=—sin20°-sin86°.

sin44’ +sin26° _ 2sin35° cos9”
cos44’ +co0s26°  2c0s35° cos9’
2sinl5’ COSM

sindd —sin>d4 2 — =tg15°=Cctg75°,T.¢. PABEHCTBO BEPHO.

cos84” +cos54 200515000584 +54

=tg35°=ctg55°, T.e. paBEHCTBO BEPHO.

0)

cosSa+cos9a  2cos7a-cos2a

- - =— =ctg7a=tg I 7o |, Y.T.O.
sin5a+sin9a 2sin7a-cos2a 2

6) cosa +cosSa +cos9a +cosl3a  2cos3acos2a +2cos2acosllo _

sin o + sin 5o + sin9a + sin13a 2sin3ocos 2o+ 2sinl lacos2a

cos3a+cosllaa  2cos4acos7a
= = =ctg7a, 4.T.nO.

sin3a+sinllo  2sin7ocosda
cosa.

ctgd5’ciga—1 _cigo~1  ging

c1g45" +ciga cigakl T cosa
sina,

1

B) cig(45” + o) =

cosa —sina
=, 4T.g
coso. +sina

1) sin’(o+P)—sin*(o—B)=(sin(o+f)-sin(a—B))(sin(o+B)+sin(o—P))=
=2sinf-cosa.-2sina-cosPf=sin2o.-sin23 , 4.T.n.

C-48.
1. a) a=45°, 0=60°, 0=30°; 6) a=30°, a=45°, a=60°.

2. COSLIM;COS 21-5_1 :COSLIM; Zn_lzﬁ_
12 4 12 12 4 12 12

3. a,=n(n-1), b,=mnn, sina,=sin(nn—n)=sin(n—mn)=—sinmn=0,
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sinb,=sin(—nn)=sinmn=0, 3HaYUT, JHOO0E YKCIIO, SBJIAIONICECS YICHOM (a,)
unu (b,)-KOpeHb TAaHHOTO ypaBHEHUS, Y.T...

4. 1) a) cosx=0, ng +7nn, n € z; 0) sinx=1, x:% +2nn, n € z; B) tgx=1,
:% +nn, n € z; 2) a) cosx—1=0, cosx=1, x=2nn, n € z, 6) sinx+1=0,

sinx=1, x——§+2nn, n € z; B) 3tgx=0, tgx=0, x=mn, n ez

5. T.x. @ — yron 4eTsIpexyroibauka, To 0 < ¢ < m; a) COS(p:E R :g ;
. V2 b1 3n
0) sinp=—, =—, =—.
)SINQ=——, Q=T =)

6. 1) a) sin2x=0 2x=nn, n € z; x=% , NEZ

0) cos3x=1 3x=2mn, n € z; Fz% , nEZ

2) a) cos“x—cosx=0, cosx(cosx—1)=0; cosx=0, cosx=1;
xlzgﬂcn, n ez x=2nk, kez

0) sin®x+sinx=0, sinx(sinx+1)=0, sinx=0, sinx=1,
X|=Ttn, n €z, xz——g +2nk, ke z;

3) a) cosxcos2x—sinxsin2x=0, cos(x+2x)=0, cos3x=0,

T T n
3x=—+nn, nez, x=—+—, nez
2 6 3
0) sin2xcosx+cos2xsinx=0, sin(2x+x)=0, sin3x=0, 3x=nn, n € z;
n
Xx=—, nez
3

- 2 .2 .2 .2 . T
4) a) sin"x=—cos2x, sin"x=2sin’x—1, sinx=1, sinx==%1, sz +1n, n € z;
. . . T
0) sin2x=2cosx, 2sinx-cosx=2cosx, cosx=0, sinx=1, x=5 +nn, nez

7. a) sinx-sin (g - xj =1, 2sinx-cosx=2, sin2x=2 — HET KOpPHEH, T.K.

—1 <sina <1 st 1106010 O
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.2 )
B) _Cos2x -0, 1-2sin *-0,1=0 — HET KOPHEMN.

1-2sin%x - 1-2sin%x

KOHTPOJIBHBIE PABOTbI

K-1. Bapuanr 1.

1. a) ¥~ 14x+45=0; D=196-4-45=16; x,= 24 _

9; x,=5;

“7+11_2
3’

P 14x+45=(x-9)(x-5); 6) 3y*+7y—6=0; D=49+4-3.6=121; y,=

323 3Ty 6=3( )0 -(43)y-2)
2.

y=x"—2x—8=x"-2x+1-9=(x—1)’-9;

a) 1(—1,5)=-2,75; 6) (x~1)>-9=3; (x-1)=125x—1=2/3 ; x=1+2+3;
B) (x~1)-9=0; (x—1)’=9; x-1=3; x=4;x—1=-3; x,=2;

y>010pux e(—w0;-2) U (4;+0); 9y <0 npux € (-2; 4);

r) hyHKIHs Bo3pacTaeT mpu x €[1;400).

2
3 3p2+p—2_3(p_3J(p+1)_ Gp-2(p+h __ p+1

4-9p>  (2-3p)2+3p)  Bp-22+3p)  3p+2’

3p*+p-2=0; D=1+4-3-2=25; p|= —16+ 5 =% —
2 b 6 5
4. 2G5y m=— 0= =3, my(3)=3-63+11=2.
a

5. §x2=6x—15, §x2—6x+15=0, x—18x+45=0; D=324-4-45=144;
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_18+12
2
OrtBert: nepecekatorcs B 2-x Toukax (15; 75) u (3; 3).

X1

!
15 x2=3;y1=%~152=75; ]

Bapmuanr 2.
1. a) ¥ 10x+21=0; D=100-4-21=16; x, =274 _ 7. v,=3;
2 2 -9+11 1
X —=10x+21=(x-3)(x—7); 6) 5y +9y-2=0; D=81+4.5-2=121; y;= :g;

=2 5y2+9y—2=5()/—%) 0+2)=(y-D0+2).

2' O

4 3210 1 2 3 4 6 7 8

Y= —dx—5=x"—dx+4-9=(x2)"-9;

A)W(0,5)=6,75: 6) (+=2)2-9=3; (#-2)%=12; X 2=424/3 =2 +2/3;
B) (1-2)°-9=0;x2=3," x,=5; x2=-3, x,=—I;

y>0npu x € (—o;—1) U (5;+0); y <0 pu x € (-1; 5);

r) gyHKIMA yOBIBaeT mpu  x € (—oo; 2].

5 4[c—lj(c+2)
3 4c"+7c-2 _ 4 _ (4c—-1(c+2) _ c+2
T o1-16c2 (1-4c)(1+4c) (4c—D(4c+1) dc+1°

4c*+7¢-2=0; D=49+4-4.2=81; c,= _78+9 = % , =2,
) b 4
4. y(x)=x+4x+3; m;Z— = 3 =2, n=f2)=4+4-2+3=7.
a
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5. %xz=127x, %x2712+x=0, XH2x-24=0; D=4+4.24=100;

:—2+10

S45 w6 yme A8 =t 36-18,

OtBerT: nepecekaroTcst B 2-X Toukax (4; 8) u (—6; 18).

X1

Bapwuanr 3.
1. a) X'~ 12x+35=0; D=144-4-35=4; x,= 12%2 _ 5 s,
X—12x+35=(x—5)(x—7);
6) 7y*+19y—6=0; D=361+4-7-6=529; yﬁﬂ = % , 1=3;
7y2+19y76=7(y7% ) (+3)=(Ty-2)(r+3).
2.
X
-3 0 3 6

Y=X—6x+5=x"—6x+9—4=(x-3)*—4;

a) 1(0,5)=2,25; 6) (x-3)4=1; (¥3)=3; x=3 £+/3 ; B) (x-3)*~4=0; x-3=2,
X=5; x-3=2, ~x,=1; >0 upu x € (~0; 1)U (5;+0);1<0 mpu x € (1;5);
r) QYHKIHS BO3pacTacT mpu  x-€[3;4o0).

5 5a—l (a+4)
S5a”+19a-4 5 _ (Sa-Na+4)  a+4

3 - - ;
1-25a2  (1-5a)1+5a)  (Ga-D(Ga+1)  Sa+1
54°+19a-4=0: D=361+4-5.4=441: a,= ‘1910+ 21 _ % Ry
, b8
4. y(x)=x"—8x+7, m——z— =5 = 4, n=f(4)=16-32+7=29.
a

5. %x2:5x716, %x275x+16:0, =20x+64=0; D=400-4-64=144;
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_20+12

X =16; x,=4; ylzi 16*=64:; yf% 47=4,

OtBerT: nepecekatorcst B 2-x Toukax (16; 64) u (4; 4).

Bapuanr 4.

1. ) P 18x+45=0; D=3244-45=144; x= 512 _ 15 13
P 18x+45=(x—15)(x=3); 6) Ix+25x—6=0; D=625+4-9-6=841;
_-25+29 2

T r x=3; 9x2+25x—6=9(x—§ )(x+3)=(9x—2)(x+3).

X1
2.
Y

y=x"—8x+13=x"-8x+16-3=(x—4)"-3;

a) ¥(1,5)=3,25; 6) (x—4)*—3=2; (x—4)’=5; x=4 £ /5 ; B) (x-4)*~3=0;
(r-4)=3; x4=£4/3 1 xp,=4 £4/3 13> 0 mpu x € (~o01x,) U (y300); y <0
HPU X € (X|; Xp); T) QYHKIMS BO3pacTaeT Opu x € [4;+o0).

5 7(b—3j(b+2)
5 102 Albie ] 7 _ @3y bi2
9_49p2 T 3-Tb)(3+7b) | (1b-3)3+7b)  Tb+3’
~11417 3

Tb*+11b—6=0; D=121+4-7-6=289; b;= TR E by=-2.

4. y(x)=x"+6x—4; m——i _5_ 3, n=3)=9+18-4=5.
2a 2
5. %x2:20—3x, %x2+3x—20:0, X*+15x-100=0; D=225+4-100=625;
-15+25 1
X=—= Z.
2 5
OrtBert: nepecekatorcs B 2-x Toukax (5; 5) u (-20; 80).

5; x,=-20; yIZ%-SZZS; Yo=—20°=80.
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K-1A. Bapnanr 1.

1

-2
1. a) 2-2‘3=2‘2=—=%;6) Gj 4=42.4=4 =64,

22
N G277 3.3 3030 g
3 3 3 3
2. a) 5316 - 0,23/~ 0,027 +i/T=5-2—02-(—03)+1 =10+0,06+1=11,06;
6) 3/32-0,00001 =2-0,1=0,2; B “jﬂ =481 =3,

I R

54 625

3. a) x* = 80; X1, = 1211/5, 0 BCEH BUIMMOCTH B 3aJJaHHC OIlCYaTKa U €¢

CllelyeT 4YUTaTb Kak: Xt =81; x, =13; 0) x® = —18; HET KOpHEW, T.K.

E(x%) =[0:+00); B) 2x° —128=0; x> =64 x=4;1) ¥ +32=0;x° =32 x=-2.

4. 27 a5 = 7 7 o
5. 4545 4345 ={G+45)3-45) =4o-5 =4 =42.

Bapmuanr 2.

-3
l.a) 5-52=57" :%; 6) &j 4=23.22=2=32;

5 @2 162 2—8.(24)2 g 278 o3Iy,
2? 2’ 23 2 8
2. 2) 3227400481 =41 £34(-3)+0,1-3-1=-9+03-1=-97;
43 _ 243 iRTa

6) ¥16-0,0001=2-0,1=0,2; B) f

625

) (%)8_55_5—4_5%_;
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3. x* =20; x5, =+420; 6) x* =36 ; Her xopeii, T.k. E(x*) = [0;+%0);

B) 64x> :l;x3 :é;xzi; T) x3+8:0; x3=—8;x=—2.

4. Yab:ifp + 23 Va =Ya +24a -3a.
5.32-43 2443 =J2-V3)2+3) =2-3=¥-1=-1.

Bapuanr 3.

11 172
l.a)55°=5"=—=—:6)3 —j =3.3%=3’=27;
54 625 3
N 47300 (22)3.26 276 .90 1
8 23 23 8
2.2) 02332 + /81 -1 =0,2.(-2)+3-1=-0,4+2=1,6;

6) 3/0,001-64 =0,1-4=0,4; B) —“516 = %6 =36=6;
6

12
12—
r) (%) =3 4 =3_3=3L3=%.
4

3.a) x’=64, x,,=+2;6) x*=—20; ner kopHeii, T.k. E(x")=[0;+0);

B) 8x3=1, x3=% , x=0,5; 1) 27+x3=0; ¥=27 x=3.

4.3Ya +ab b =387 +¥a —4¥a.
5. %/2—£-§/2+J§:V(z-ﬁlzﬂ/?):ﬁ/ﬁzé/—_:—l.

Bapmuanr 4.

T B N2 o
La)373=3 "= 0) | | 5-575-5-625;

34 81
Y (7732 493 B 776.(72)3 ~ 776 .76 1
7 7 7 7"

2. a) é\6/64 —23/~125 +41 :% .2+2-5+1=% +11=11,25;

V343 343 N
X2 o T2 =49 =7;
J7 7

6) 4121-0,01 =11-0,1=1,1; B)

176



r)(i/ﬁlozi?:fz L.L

=75
3.a)x*=13, x,,=t/13; 6) 32x°=1; x5=3i2, x=0,5; B) x°=16;

HeT KOpHEH, T.K. E(x6):[0;+oo); T) —8-x’=0; x’=8, x=2.

4. Woe e + Vb =¥ + Wb =25 .
5. Y9-\17 Yo+17 =017 Jo++17) =¥81-17 =Y/64 = 4.

K-2. Bapnanr 1.

1. a) 2x—13x+6 > 0; 2x*—13x+6=0; D=169-4-2-6=121;
13411 1

xX= =6; x=—.
4 2 + I — I + R

Otset: (0,5; 6). ~ 6" v
0,5 X
6) x’-9>0; (x-3)(x+3)> 0.
+ I - I + R
OtBeT: (—00;-3) U (3;+00). -3 3 X

B) 3x’—6x+32 > 0; 3x’—6x+32=0; D=36-4-3-32 < 0;
T.K. a=3 > 0, To x—mo6oe. OTBeT: (—o0;+m).
2. a) (x+8)(x—4) > 0.

-8 4 X
OtBet: (—00;—8) U (4;+00).
-5
6) 222 <0.
) x+7 ai I = I + )
-7 5 X
Otset: (-7;5).
3.a) xX’—81x=0; x(x~81)=0; x(x-9)(x+9)=0; x,;=0, x,,=+9;
2 — —
5 3l 0 0 3x41-8=0; 2@-3x-9=0;

D=9+4.2.9=81; x1=¥:3, x=1.5.
4. x*-19x*+48=0; x’=y > 0, Torna, y'—19y+48=0; D=361-4-48=169;

=19+13:16, 1=3; =16, x,=t4; x’=3, xs,4=i\/§-

N
5. 3x*+1x+3=0; D=£-4-3-3="-36.
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T.k. ypaBHeHue umeer 2 KopHs, To D > 0; £=36>0, (t-6)(t+6) > 0.

OtBert: (—0;—6) U (6;+0).
6.y=Vx— x2 ;

T.x. D( \/; )=[0;+00), T0 x>0, ¥—x<0, x(x—1)<0.

. ﬁ .
Otser: [0; 1].
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Bapuanr 2.

1+11 5

1.a) 2xX*x—15>0; 2x*—x—15=0; D=1+42-15=121; x,= =3, =

OtBet: (—0;-2,5) U (3;+©). ~7 ~7 v
2,5 3 t
6) x—16<0;  (x—4)(x+4)<0.
-4 4 X

Otset: (—4;4).

B) XH12x+80 < 0; D=144-4.80 < 0; T.x. a=1 > 0, TO HET pemeHuU.
OTBeT: HET pemeHni.

2. +11)(x-9) < 0.
a) (x+11)(x-9) . ﬁ .

\ 4

Otget: (—11;9). -11 9 X
6 X350,
x—8

OtBet: (—0;—-3) U (28;+oo).

3.a) X—25x=0; x(x°=25)=0; x(x-5)(x+5)=0; x,;=0, x,5=t5;
2 —

6) X +6_8 X
5 10

D=1+4-2-6=49; x,=

=1; 2x*+12-8+x-10=0; 2x*+x—6=0;

—1+4 =15; x=—2.

4. x"4x*-45=0; x’=y > 0, Torma, y'—4y-45=0; D=16+4-45=196;

_4+14
2

5. 2 +1x+8=0; D=r"—4.2.8=1—64.

T.K. ypaBHeHHe He nMeeT Kopreii, To D < 0; £—64 < 0, (+-8)(1+8) < 0.

=94 <07 x’=9, i ,=£3.

i

Ortger: (-8; 8). -8 8 X

6. y=V3x—2x2 ; T.x. D(4/x )=[0;+00), T0

3x-2x">0; 2°3x<0; x—1,5x<0; x(x-1,5)<0.

+ | — | +
Otset: [0; 1,5].




Bapwuanr 3.
1.
a) 2X°+5x-7 <0 2x+5x—7=0; D=25+42.7=81; x;=

Otset: (-3,5; 1). + I ~ I .

549 7

3,5 1 X
6) x-25>0;  (x-5)(x+5)> 0.
+ | — I + -
OtBet: (—o0;—5) U (5;+00). -5 5 t

B) 5x"—4x+21 > 0; Sx—4x+21=0; D=16-4-5-21 < 0;
T.K. a=5 > 0, T0 x—1modoe.
OtBeT: (—00;+0).

2. a) (x+9)(x—5) > 0. +_1 _ L+_

OtBert: (—0;—9) U (5;+©). -9 5 t
x=3
6 <0. I I
e e
-6 3 X

Otset: (—06; 3).

3.a) x'—-36x=0; x(x’~36)=0; x(x—6)(x+6)=0; x,;=0, x,3=%6;
x> -4 5x-2

—-
D=25+42-12=121; x,= 5+4“ 4, x=—15

=1; 2x°-8-5x+2-6=0; 2x*-5x—12=0;

0)

4:x'-13X°+36=0; x’=y=0, rorma, y’<13y+36=0; D=169-4-36=25;

= 93 =9, y2=4; x2=9, X1,2=i3; x2:47 x3,4=i2'

B4

5. 2 +1x+2=0; D="-2-4-2=1"-16.
T.K. ypaBHeHHe nmeeT 2 Kopasi, To D > 0; /16 > 0; (-4)(++4) > 0.

OtBert: (—0;—4) U (4;+0). ~

6. y=v2x—x* ; T.k. D(¥x )=[0;+0), To 2x** 2 0; x*2x<0; x(x-2)<0.

+ | — | + _

Otset: [0; 2]. 0 ) X
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Bapuanr 4.

3+13

1. a) 5x*+3x-8 > 0; 5x*+3x-8=0; D=9+4.5.8=169; x,=

=1, x=1,6.

OtBet: (—0;—1,6) U (1;+0). -1,6 1 t
6) x’—49 <0; (x=7)(x+7) <0.
+ I — I + _
Otser: (—7; 7). - = "
( ) -7 7 X
B) 4x’-2x+13 < 0; 4x’-2x+13=0; D=4-4-13-4 < 0;
T.K. =4 > (0, TO HET penIeHui.
OTBeT: HET peLIeHU.
2. a) (x+12)(x~7) < 0.
+ I - | +
X

Otser: (-12; 7). -12 7

6 X 50 T S NN

x—10 ~ ~

OtBert: (—0;—5) U (10;+00).
3.a) x'—49x=0; x(x’—49)=0; x(x~7)(x+7)=0; x,=0, x,3=+7;
X +3 17-3x

2 3 =2 2x+6-17+3x-16=0; 2x*+3x-27=0;

0)

D=9+4.2.27-225: = = 115 =3, xZ;%;4,5.

4. x"“17x*+16=0; x’=y > 0, Torna, y*—17y+16=0; D=289-4-16=225;
= 17+15

Y1 >

5.25x"+tx+1=0; D=r-4-25=£~100.

T.x. ypaBHeHHe He UMeeT KopHel, To D < 0; £-100 < 0; (#-10)(¢+10) <O0.

=16, y2=1;x2=14, X ,=14; x2=1, X1 o=%1,

Ortger: (-10; 10). -10 10

6. y=V5x—2x> . T.x. D(+/x )=[0;+), T0

5x-2x> > 0; 2x*-5x < 0; + | B I n
X-2,50<0;  x(x-2,5)<0.

Otsert: [0; 2,5]. 0 2,5



K-2A. Bapnanr 1.

1. a) 5-8'°=5.2=10; 6) 16 "= L1 00s.
161/2 4
K34 102
2. 2) bl/S'b—l/6:b1/3—1/6=b1/6; 6) — = 3AH/2-174 :
X
1

=3/4\4 5/2_ -3 5/2_ -3+5/2___-0,5__

B)(y )T Ey Ty Ey T sy =
y

3.4 \/; =" a"P=4"

302 —a  a'2(3-a"?)
4.2) 3412 = 3412 =a ;
b1/2_5_ pl/2 _5 o
b-25  (Jo-5)/b+5) b+5

s 405 _p05 +2a0’5b0’5 .a—2a0’5b0’5 b _
T %5 4508 a-b a+b

0)

(a®5 03 N 740:5505 (@*5 —p%5)?
a5 4 p05 (405 _p05 )05 405 a+b

a4—2a"5p05 1 p12g05p05 (ao,s _bo,s)z 205 _ 0.5
(@ —p%5) (%S +595) a+b 705 1 p0s

Bapuanr 2.

1. a) 2-36"%=2-6=12; 6) 27 = 11 — :%.
27

2 4 1/243/4. 1/4 62/3'6‘1/2
2. 2) a VP AR . 6) - _ 23+12-1/6 0 ;
C
R

B) (xl/S)—3 RELT J-C
3. y5/3- %/; =y5/3 _y1/3=y2.

b+7bl/2 ~ b1/2(b1/2 +7) :b1/2 )

-9 7+b"2 - b2 47 |
5 3+a'2 _ a'?+3 1
a—9 @2 -3)@"?+3) 4'?-3
s [al/z _bl/z_ 1 ].a+2a1/2b1/2 b _
a—b 42 _pl/2 4p1/2
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—b'2)a"? +b1/2)_al/2 _pl/2
a2 Zpl2 gV _pl2 (12 12y

- JV2_pl/2 | @2 +pV2)2
- (@' ' 4p172 -

(al/z _bl/z)(al/z +b1/2) 4b1/2
_ _2b1/2 .(al/2+b1/2)__ a1/2 +b1/2 ~ b1/2+a1/2
(al/z_bl/z) 4b1/2 2(a1/2 _b1/2) 2(b1/2_a1/2) :
Bapmuanr 3.
1. a) 2:27"=2.3=6; 6) 36 "= L
361/2 6
2. ) b8yl 132 p V6. 6) a.q3'4 _ A _ s,
: ’ V4 a ’

2\-1/2 32 -1 _3/2__ -1+3/2__0,5

B) (), sy ey
74 AJC __ 714 1/4__ 2

3.7V =" =C"

5x1/2+x_x1/2(5+x1/2)_ v

49 54512 - 54412 o
5 a—4 _(a1/2—2)(a1/2+2)_a1/2_2
2+al’? a’? 42 '
a+b [a®+6% 24%%%5 )
D a+2a%360%5 b | % p%S  a-b
_ a+b . a% +p03 2a%°p% _
(ao,s +bo,s)z | 405 _p0s _(ao,s _bo,s)(ao,s +b°’5)
P a+b ) a+b+24%°p%5 22403105
(ao,s +b0’5)2 ) (ao,s —b0’5)(a°’5+b0’5)
_ <P (ao,s _bo,s)(ao,s +b°’5) ~ 20505
(@ +505)2 P a0 1 p0s
Bapmuanr 4.
1 1
1. 2) 3-8"7=3.2=6; 6) 64 "= ——==—.
64 8
2' a) a2/3.a—1/2:a2/3—1/2:a1/6; 6) bl/z};371 — b1/2—1—3/2 _ b—2 :iz’
b

B) ()2 PP ¢ B= 31

5/2 .25 05_3
3.7 A =TT x =
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422 - 422 1
a—24"2 " a2V 22 42 ’
l-a  (1-d"*)1+4"?)

_ 172
2 1+al/2 - 1+al/2 =lmant
5 1 B a% +p% .a—2a0’5b0’5 +b _
205 4 05 a—b 25055
1 aO,S +b0’5 (LIO’S _bO,S)Z
aO,S +bO,S (aO,S _bO,S)(GO,S +b0,5) 2b0,5

a3 _p0S _ 405 _p05 (405 _p05)2

(@*5 +5%5)@% —p%%) 2503
205 _p0s  p05 _ 05

aO,S +b0’5 b0’5+a0’5

K-3. Bapnanr 1.

—7-2
Y Y7 ox=o1; X+2x-8=0;

{2x+y—7
1. s
y=x"-1

xz—yzl

D=4+4.8=36; x;=— 6 =2; xy=—4; y=2"—1=3; y,=(—4y—1=15.

Otset: (2; 3), (-4; 15).

2. [TycTh X M U y M—CTOPOHBI NPIMOYyTOJIbHHKA. Torma 2(x+y) M—ero nepu-
MeTp HIH 28 M, Xy M —€ro miomahs uin 40 M’
2x+y)=28x+y=14y=14—-x
xy =40 xy =40 4‘xy=40 ’

Ilomyyaem cucremy: {

%(14-x)=40; —x*+14x=40; &*—14x+40=0; D=196-4-40=36;
14 +6

X =10, x=4¢ y=14-10=4;" 3,=144=10;

HWrak, ctopoHs! npssMmoyToinpHAKA paBHEI 4 M 11 10 M.
3. y=x2+4, x+y=6; x2+4=67x, x2+xf2=0; D=1+4.2=9;

-1+3
X1=

=1; x,=2; y=6-1=5; y,=6(-2)=8.
Otset: (1;5), (-2; 8).
2y—-x=7 ) 5
4. : (=7 —-(2y-7)—"=29;
{xz_xy_yz:29x2_xy_y2:29’(y ) y(y )y s
4y*-28y+49-2)"+7y—*—29=0; 1*-21y+20=0;
D=441-420=361; y= 2112 o0, -1,

x=2y-7

184



x=2:20-7=33; x,=2-1-7=-5. Otser: (33;20), (-5; 1).

Bapuanr 2.

x=2+3y .
xXxy+y=6’

-1+3

L {x —3y=2 Y(2+3y)Hy=6; 3y +3y—6=0; y*+y—2=0;

xXy+y=06

D=1+4'2:9; yi= =1, X1=2+3=5; yzlz, x2=2—3-214.

Oter: (5; 1), (—4;-2).

2. ITycTb x cM—MeHbLIask CTOPOHA NPSIMOYrojbHUKa. Toraa (x+2) cM—apyras
€ro cTopoHa, x(x+2) cM’—ero mromap win 120 cv’. [Tomryqaem ypaBHEHwHE:
—2+22

x(++2)=120; x*+2x-120=0; D=4+4.120=484; x,= =10; x, <0 —

HE yAOBJIETBOpsieT yciaoBuio 3amaud. Mrtak, 10 cM — MeHbIIas CTOpOHA,
10+2=12 (cMm) — npyras cTopoHa.

OtBetr: 10 cM 1 12 cMm.

3.X°H7=10, x+2y=5, x=5-2y; 109=(5-2y)"; 10—°=25-20y+4)";

5)220p+15=0; yP-4y+3=0; D—16-4-3—4; y— 112

=3; y,=1; x;=5-2-3=1;

Xx,=5-2=3. Otger: (—1;3), (3; 1).
y=3x=1 y=3x+1
) 2 _ 2 _o°
xX°=2xy+y  =9(x—y)" =9
Cucrema pacrnagaercst Ha 1B€ JTHHEWHBIE:

y:3x+1' — Q- — . — . = D_3J—=_§-

a) {y:x—3 ; 3x+1=x-3; 2x=4; x=-2; y=2-3=-5;

%) {y:3"+ L aeri=ee3; 202 x=lyy=143-4,
y=x+3

OtBet: (2:-5), (1; 4).
Bapuanr 3.
x=5y=2|x=2+5y )
1 ; (2+5y)—=10;
{xz 10—y =10 (2+5y) ==
25 +20y+4—y—10=0; 25)*+19y—6=0; D=361+4-25-6=961;

S ) I P P LI (SN S
50 25 25 5

OrtBerT: (E ,ij , (3;-1).
525

2. ITycTh X ¢M M y CM—CTOPOHBI IpsAMOyroibHUKA. Torma 2(x+y) cM — ero
nepuMeTp win 26 ¢M, Xy CM° — €ro IIomab Wik 42 cm’.

Y1
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2(x+y) =26
xy =42

y=13-x

ITonyuyaem cucremy: { w2 x(13—x)=42; x*—13x+42=0;

D=169-4.42=1; x;= 1>+

=7; x,=6; y;=13-7=6; y,=13-6=7;

HTak, cTOpoHbI IPSMOYTOJIbHUKA PABHBL 6 CM U 7 CM.
3.y=x"-8, x+y=4; x’—8=d4—x; x"+x—12=0; D=1+4-12=49;
-1+7

x1= =3; x=4; »=4-3=1; y,=4-(-4)=8.

Otset: (3; 1), (-4; 8).
x=5y=9 x=9+5y
4.9, B ) 2
X" +3xy—y  =3x"+3xy—y° =
814+90y+25y*+27y+15y"5"-3=0; 39y*+117y+78=0; y*+3y+2=0;

341
D=9-4.2=1; y1=T+——1; Yr=2; x1=9-5=4; x,=9-10=1.

3 (9+5)°+3y-(9+5y)°=3;

Ortser: (4;-1), (-1;-2).

Bapuanr 4.
1. {3“y = =3 Bt 1)=8; 3+ 2x-8=0; D=4+4-3-8=100;
x—xy=8 [x—xy=8
2410 4 4
= 2 = =32 =5 = 3(2)-1=s.
1 6 3 2 1 3 Y2 (-2)

Ortser: (% =5), (2; 5).

2. ITycth X M — MeHbIIas CTOpOHa NpsiMoyroiibHuKa. Toraa (x+4) M — apy-
rast ero cTopoHa, x(x+4) M’ — €ro IUIOMab M 45 M. [Tomygaem ypaBHeHue:

x(x+4)=45; P+4x-45=0; D=16+4-45=196: x,~ —4+14

=5, x, <0 — He ynoB-

JICTBOPSIET YCIOBUIO 3aaaun. Mrak, 5 M — MeHbllIag cTropoHa, 5+4=9 (m)/—
JIpyTasi CTOpOHa. Otset: SMu 9 cm.

2
3. x2+y2=17, S5x-3y=17, x2=177y2; x= 3y ;_r 17 ; 17,),2:[33”5"17) ;

932 +102y + 289
25
34y*+102y—136=0; y*+3y—4=0; D=9+4-4=25
345 3417 17-12
= =1; y=4;, x= =4; x,= =

2 Y2 1 5 ) 3

x+2y=1 2 2
4. 5 (129 -(1-2)-27=1;
{xz_xy_zyzzl ;=2 (1-2y)-2y

+7—17=0; 9y*+102)+289+25)*-425=0;

N 1.

x=1-2y

xz—xy—2y2 =
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1-49+4y*+2y* 2y~ 1=0; 4y*~5y=0; y(4y—5)=0;

5 5
=0; y==; x=1; x~=1-2-==1,5.
1 Y2 7 1 2 n

K-3A. Bapnanr 1.

Y

1 2 3 4 5 6

3
==
X

a) D(y)=(—0; 0) U (05+o0); 6) E(y)=D(y); B) HeueTHas;
r) pyHkuus yosiBaer Ha D(y); y > 0 mpu x > 0; y < 0 pu x < 0.

2.2) y =23x—_1; 2x*-9x+10 % 0, T.K. 3HAMEHATEITb;
2x° -9x+10
D=81-4.210=1; x=2L 25 x=0.

OrBetT: x# 2; x#2,5.

0) »= Vax? —4x § X<4x >0/ 1.k D( \/; )=[0;+0); x(x—4) >0

OtBeT: (—o0; 0] U [4;+0).

3. y:§ , Y= 8 =2x, 4 =x, xX'=4; x1,=42, y; ,=2-(2)=+4.
X x x
4.a) V5-4x =3,2; 5-4x=10,24; 4x=5,24; x=131.

6) Vax? —3x—1=x+1; 4 3x—1=x"+2x+1; 3x’-5x-2=0;
D=25+432=49; x=2"1 . xz—-g;

IIposepka: x;=2; 4/4-4—6—1=2+1 — BepHO;
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xz——l; ‘/4~l+1—1 ——lﬂ — BEpHO. OTBeTZ—l; 2.
3 9 3 3

Bapuanr 2.

6 -5 4 -3 -2 10 1 2 3

a),  6) DY)=E()=(~<0; 0) U (05+); B) HeveTHas;
r) dyHkuus Bospacraet Ha D(y); y > 0 npu x <0; y <0 mpux > 0.
6x+2
3x? +5x -2

=5+7

2.a) y= ; 3x™+5x-2 # 0, T.K. 3HAMEHATEIh

D=25+4.3.2=49; x= :l; x=2.

OtBet: x #2; x;t%.

0) y=v4x+ 122 s 4x+12x2 20, T.k. D(\/_ )=[0;+0);

P _ 1
3x+x > 0; x(x+§)20. _l+ > F .

Ortser: (—oo;—é] U [0;+00). -1/3 0 X
3.}/':2, y=£ 5 £=£, X2=36; x12=i6 y12=ié=i2.
x 37 x 3 ’ ’ 3

Otset: (6; £2).
4.2) v2x-3 =1,6 ; 2x-3=2,56; 2x=5,56; x=2,78.
Otset: 2,78.

6) V3x% +5x+8 =3+ ; 3xH5x+8=9+6x+x%; 2 x—1=0; D=1+4-2=9;
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1
x|=%3 =1; x,=—0,5. IIpoBepka: x;=1; +/3+5+8 =3+1 — BepHo;
x,=0,5; 3.0,25-5-0,5+8 =3-0,5 — BepHO. Ortsert: -0,5; 1.

Bapwuanr 3.

2) 6) D(Y)=E()=(~0; 0) U (03+<0); B) HeueTHas,;
r) dyHkuus yoeiBaeT Ha D(y); y > 0 npu x> 0; y <0 mpux < 0.
4x-1
5x% —13x-6

DP=16044.5.6-49; x,= 37

6) v = V18x% —3x ;18 3x >0, Tk D(v/x )=[0ste0):

2.a) y= ; 5x*~13x—6 = 0, T.K. 3HAMEHATEIIb

=2; x,=0,6. OtBeT: x # 0,6; x = 2.

1
6x*—x > 0; x(xfg) >0. _]+ _ h+ -
0 1/6 X

Otget: (—o0; 0] U [%;+oo).
8 x 8
3.=—, y=—; —
Y X Y 2 x
Otset: (+4; £2).
4.2a) V5-2x =8,4; 5-2x=70,56; 2x=65,56; x=32,78.
Otser: —32,78.
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6) V2x2 —Tx+7 =x—1; 2 TxtT=x*2x+1; ¥*~5x+6=0; D=25-24=1;

x|=57+1=3; x,=2. Ilpoepka: x=3; +/18—-21+7 =3—1 — BepHO;

x=2; +8-14+7 =2—-1 — BepHo. Ortsert: 3; 2.
Bapuanr 4.
1. y:z .
X
Y
X

6 -5 -4 -3 -2 .10 1 2

a) 6) D(y)=E(y)=(-0; 0) U (0;+e0); B) HEUeTHAs;
r) pyHknus Bo3pacraet Ha D(y); y > 0 npu x <0; y <0 npu x > 0.
2x+4

— 6x*+11x-2 # 0, T.K. 3HAMEHATEIb
6x° +11x—-2

2.a) y=

D=12144-62=169; x=—r13 L. o
12 6

OtBet: x#2; x;t%.

0) y= V3x—x?; 3xx*>0, Tk D(\/_ Y=[0;+00); x*~3x < 0; x(x—3) <0.
Otset: [0; 3]. + | _ | +

0 3 X
3=6x, =22 6x=2% | 2o0) v =3 y,=6. (43)=t18.
X

Otset: (£3; £18).
4.2a) V3x+7 =2,5; 3x+7=6,25; 3x=0,75; x=—0,25. Ortser: —0,25.

6) Vx2 —6x—8 =1+ 2x ; ¥’—6x—8=1+4x+4x*; 3x*+10x+9=0; D=100-4-3-9 < 0.
OTBeT: HET KOpHEH.

190



K-4. Bapuanr 1.

1. a=15, d=3; ay=a,+22d=15+22-3=51.
2.8;4;0;...; a=8; d=a,-a,=4-8=4,

2 1
=2t 0.8 15.4).8=44.8= 35,

3. b,=3n-1.
IIposepuwm, uto (b,)—apudmeruydeckas nporpeccus. s 3Toro HyKHO

by +b
by=2m L0 30 1)-1=3n-4; b, =3(nt1)-1=3n+2;

:3n—4+3n+2
2

3n-1 —BEpHO, 3HAYMT, (b,) — apudMeTHUYECKAs IPOTPECCHs;

b=3-1=2, b,=3-2-1=5; d=5-2=3; S¢= @ -60=(4+177)-30=5430.

—a; _55-255
8 8
a,=25,5+2,5(n—1)=23+2,5n; 54,5=23+2,5n; n=12,6 ¢ N, 3HAUUT, YHCJIO
54,5— He uneH (a,). OTBeT: HET.
5.3,6,9, ..., 99-apudmerndeckas nporpeccus; a;=3, d=3;
a,=3+t3(n—1)=3n; 99=3n, n=33,3Haunr, 99=as;;

S=S33= a; +ass 33= 3+99

4. 4,=255: as=5.5; ay=a,+8d, d=22 =2.5, 3HAuNT,

-33=51-33=1683.

Bapuanr 2.

1. a=70, d=3; ajgz=a;+17d=70-17-3=19.
2. -21;-18;-15; ... — apudmernueckas nporpeccusi; a;=—21; a,=—18;

d=ar-ay=—18-(-21)=3; Sxew 20=(-42+19-3)-10=150,

3. b=4n-2
TIpoBepum, uto (b;)—apudmernieckas nporpeccus. s 3Toro Hy)HO

by +b
bg%; by =4(n+1Y2=4n+2; b, =4(n-1)-2=4n—6

_4n+2+4n-6

4n—2 —BEpHO, 3HauMT, (b, )-apudmerrdeckas Imporpeccs;

4+4.39

b=4-2=2, b=42-2=6; d=6-2=4; S,= -40=4-40-20=3200.

La=116; a=172 aatiad, ¢=25s=% 727160 4
14 14
a,=artd(n-1)=11,6+0,4(n-1)=11,2+0,4n; 30,4=11,2+04n;

n=40 e N, 3HaunT, yucio 30,4=ays. OtBeT: Ja.

191



5.7, 14, 21, ..., 147—-apudmerndeckas nporpeccus; a,=7, a,=14,
d=14-7=3; a,=7+7(n—1)=Tn; 147=Tn, n=21, 3Haunr, 147=a,,.;

§=5, =9 o T4 511617,

Bapmuanr 3.

1. a;=65, d=2; ap=a,+31d=65-312=3.
2.42; 34; 26; ...—apudpmetndeckas nporpeccust; a;=42; a,=34,

d=ay-ay=3442=8; S,= 2159 54 (84 23.8).12=-1200.

3. b,=2n-5.
TIposepuwm, uto (b,) — apudmerudeckas nporpeccus. s 3Toro Hy»KHO

b= 2 Py 0 1y 5207, by =2 1)-5=20-3;
_2n-T+2n-3

2
b=2-5=-3, b=6-5=1; d=1-(-3)=4; S80:# -80=(316-6)-40=12400.

2n-5 —BEPHO, 3HAYUT, (b,) — apudMeTHUIECKAs IPOTPECCHS

4.a=225 a,=1025: a,=a,+10d, d= ““1;“1 :10’25132’25

a,=a;+d(n-1)=2,25+1,25(n-1)=1,25n-3,5; 6,5=1,25n-3,5;
n=8 € N, 3Hauur, 6,5=as. OrBer: Ja.
5.9, 18,27, ..., 72 — apudmernueckas rnporpeccusi; a,=mn;

72=9n, n=8, 3Haumt, 72=ay; S=Sg=al+Ta8 -8=(9+72)-4=324.

=1,25;

Bapmuanr 4.

1. a];9, d:4, a43=a1+42d——9+42-4:159.
2.-63;-58;=53; ... — apudmerHueckas mporpeccusi; a;=—=~63; a,=—58;

d=dy=a,="584(-63)=5; SlE@ 14=(_126+5-13) 7=2427.

3. b,=3n-2.
IIposepuwm, uto (b,) — apudmeruyeckas nporpeccus. st 3TOro Hy>KHO

b= % by 1 =3(n=1)2=3n—5; by =3(n+1)-2=3n+1;

_ 3n-5+3n+1

3n-2 — BEpHO, 3HAuMT, (b,) — apupMeTHueCcKas IPOrPeccus;

b=3-2=1, b,=3-22=4; d=4-1=3; S120=#-120=21540.

4.0=236; an=11; ay=a21d, g=2=4 114236 346,
21 21 21
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3

an:a1+d(n—1)——23,6+%(n—l); 35,8= 23,6+ 2’16 (n-1);

1247,4=34,6n-34,6; n ~ 37,05 ¢ N, 3HauuT, yncio 35,8 — He uieH (a,).
OTBeT: HeT.
5.6, 12,18, ..., 150 — apudmerndeckas nporpeccus; a,=6m; 150=6n,

n=25, 3maunr, 150=cs; S=Sys= -1 2“25 25=57150 551950,

K-4A. Bapnanr 1.

NG

b b1 3
1. 2cos — +tg—=2- —+1=4/3 +1.
6 g4 2 \/_

sin? o

2 2 2 . 2 2
2. 1—cos a-tg’a=1-cos a- =1-sin"a=cos a.

Cos a

3. sino=11-cos? o =— 1—%:—i; tga= sma :gzé,

5 cosa.  5-3
cosa cosa _cosa(l—sina)+cosa(l+sina) _

“sino+1 1-sino (1+sina)(1-sina)
_coso(l-sina+l+sina) 2coso 2

1-sin? o cos? o cosa

. 2 2 1 1 . 2 2
-sin“o-cos o= + -sin“o-cos o=

2

5. [1+tg2(x+
cos“a  sin“a

sin” o
_ sin o-cos? a sin? a-cos? a

cos? o sin? o

=2 2
=sin“ot+cos’a=1, U.T.m.

Bapuanr 2.

1. sin%—2005n=0,5—2(—1):0,5+2=2,5.

. | S o .2 2
2. l-sina-cosa-tgo=1-sino.-cosat- =]-sin"a=cos a.

coso
. 2 576 7 sin o 7-25 7
3.sino=—+Vl-cos“ o =— [l -——=—-—;tgo=———=——"—=——.
625 25 cosa 25-24 24
cosa cos o 1 1
4. - =cosqt| —————— | =
l-cosa l+cosa l-cosa l+cosa
1+cosa—1+cosa 2cosa 2co0s? a 2
=cosa- =cosa- = =2ctg o .
(I-cosa)(1+cosa) l-cos’a  sin’a

5. (1—cos’a)(1+ctg’o)=sin’o- ! =1, ur.n
sin” a
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Bapuanr 3.

1. 2sin§ fcosg =2. g 70:\5 .

2
.2 2 .2 Cos™ a 2 22
2. l-sin“a-ctg"a=1-sin"a. =l—cos o=sin"a.
sin” a

3. sino=v1-cos? o =4/1-0,36 =0,8; tgo= sinae __08__4
cosa 0,6 3
sin o N sinow 1 _
" l+coso. 1-cosa l+cosa l-cosa

. l—cosa+1+cosa 2sina 2sin o 2
=sina = = =

(1+cosa)(l—cosa) [—cos?o sinq Sina

2 2 . 2 2 . 2 .2 2
5. cos"a(1+tg"a)—sin"a=cos a. —sin“a=1-sin"a=cos o, €.T.1.

Cos o

BapuanT 4
1. 2sin%—tg§:2-l—\/§:2—\/§.

=1-cos’a =sin*a .

. . cosa
2. l-sina-cosa—tga =1-sina-cosa-—
sino
3. cosa=—l-sin?oa=- l—m:—i;
169 13
sinoe 12-13 12

——=—=24.
cosa.  13-5 5

COs QL cosa 1 1
4. —— ————=cosa ——— |=
lI=sinot 1+sina l-sina/ 1+sina

tgo =

1+sino—1+ sin o 2sin o 2.sin o cos o
=cosa - - =cosa = =2tga. .
(1—8111 a)(l+sm (X) 1_Sin2 o C052 o
2 .2 . . .
cos” o —sin cosa—sina)cosa+sina) sina
5. ———  — —tgacosa= - - -cosaL =
COS oL —Sin o COS 0L —Sin o cos o

=cosa+sina—sina =cosa , 4. T. 1.

K-S. BapnanT 1
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3. 24; -12; 6 — reoMmeTrpuuecKkas  IPOTPECCHS; b =

:b_zz_ﬁz_l;sz bl _ 24 -16.
b 24 277 1q 1

4. b, =004; b,=016; b, =b, ¢°;T. K. BCE b, 6onbmre Hyms, T0 ¢ =0

b b
T [V 0,16:2;1)1:_2 004 (0o
by by 10,04 2

0,02!29 —1)

Sy === T—=002:511=1022.
5.2) 0, (27)=0,2727...=0,27+0,0027+0,000027+... 0,27; 0,0027;... — reom.
027 27 3
orp. b=0,27 , g=—="— ==L = > 6 0,5(6)=0,566...=0,5+0,06+0,006+
HPOTP- o1 T 12001 99 11 ) 0.56)

+... 0,06 ; 0,0006; — reom. niporp. b;=0,06 , g=0,01;
0,5(6)=0.5--5=0.5+ 006 1 006 1 6 117

1
= =t —=
-0l 2 09 2 9 2 15 30°

Bapuant 2
1 1 > 0,81 1
- R S 08l
L =081, q==23b=big —0,81(—3] =T

2. b=6,q72; S7 = bl(q7 _1)= 6'(27 _1)=6-127:762_

g-1 2-1
3. -40;20; -10; ... — reom. mporp. b;=-40; q:b—zz _20 =-0,5;
b, 40
e - 40 __40-2 —&=—26£.
1-¢ 1405 3 3 3

4.b,=1,2; b,~4,8; T. K. Bce b;, borbIue Hymst; T0.¢>0;

[ / 1,2
b,=brq’; 2: =06;
= zq q= 12 )

8
Sg = Mz—)—06 255=153.
2-1

5. a) 0, (153)=0,153153...=0,153+0,000153+... 0,153; 0,000153; ... — re-
0153 153 17
om. nporp. b;=0,153; ¢=0,001; 0,(153)=S=— =—=—)
M- TIPOTP- 01 1 (153) 1-0,001 999 111
6) 0,3(2)=0,3222...=0,3+0,02+0,002+... 0,02; 0,002; ... — reom. Iporp.
0,02 002 3 2 29

=03+—=—+—=—.
09 10 90 90

b= 0.02; q=0,1; 0.3(2)-0,3+5=03+ =
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Bapuant 3

1 ) 11
1. b=125,g=—; bs=b,q'=-125 —=——=-02.
! 5o 625 5
bilg® -1) 4.[28 -
2. b=4, g=2; Sg = 17 )=4(2 1)=4-255=1020.
g-1 2-1
3.36;-12; 4; ... — reom. mporp. b;=36 -2 1
. 5 P S . Iporp. by s g 36 3,
b _ 361 _363_
l1-q 1+—
3

4. bh;=0,05, b5=0,45; 1. k. Bce b, Gomnbiiie HyIsA, TO g=0;

bs 045 by 0,05
bs=byq’s g == = == =35 by ===
by 1005 PR

8_
o _00spt-1) 328 164 _ .2

87 9.3-1) 92 9 o

5. a) 0,(162)=0,162162...=0,162+0,000162+... 0,162; 0,000162;... — reom.

0162 162 18
nporp. b = 0,162, g=0,001; 0,(162)=5= —>>= -2 _° .
POTP- 21 4 (162) 1-0,001 999 111

6) 0,8(4)=0,8444...=0,8+0,04+0,004+0,0004+... 0,04; 0,004; ... — reom.
0.04 4 76

1porp. by = 0,04: g = 0.1: 0.8(4) = 08+5 = 08+ % _ g4+ 16

porp- b 4 ) y 10l 90 90

Bapuant 4

1. b =100000, ¢ =%; by =biq® =100000.i8=0,256.
5
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2.b=6, q=4; S5 = ul (qs _1) 6'(45 _1): 2046 .

q-1 4-1
1
3. -54; 18; -6;... — reom. nporp. b,;=-54, q=—§;
S:b_lz__ﬂ:_ﬂz_«)ﬁ .
l-g 1+l 4

4. b;=3,6, bs=32,4; 1. k. Bce b, Gonble Hys, TO ¢>0; bs=b; -qz,

b b 5_ :
g= |25 o 324 5.y 3 38, 55:074(3 1):0=4 242 _ 454,
by 3,6 > 9 3-1 2

5. a) 0,(72)=0,7272...=0,72+0,0072+... 0,72; 0,0072; ... — reomM. mporp.
072 728
1-001 99 11°

b,=0,72, ¢=0,01; 0,(72)=S=

6) 0,7(4)=0,7444...=0,7+0,04+0,004+0,0004+... 0,04; 0,004; ... — reom.
0,04 4 67

nporp. b =0,04; ¢g=0,1; 0,7(4)=0,7+s=07+——=07+—=—.

POTP- 21 1 “) y 1-0,1 90 90

K-5A. Bapunant 1

1. @) sin300° = sin[360° —60°)=-sin 60° =——“23;
2m 2n T T

0) tg| —— |=—tg —=—tg|n—— |=tg—=+/3.

)g[ 3] 23 g( 3j 23

. 3 ¢ . 4
2.2) sin(n4a)+ cos(;n—aj =—sino—sino ==2sina ;

0) tg[g + (x] - ctg(Zn - (x) =—ctga+ctgo=0;

B) cos20.+2sin> oc(n—ot)zcos20t+2sin2 o=1-2sin’ a+2sin’a=1.
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3 sin20c+cos(fc—oc)sinot 2sin—cosoL—sin o —coso. ~ cosasin o sina
. = = = S1 .

(m cos o cosa
sin| ——a
2

2
2 2 -2
cos 2a . cos” o—sin” a .
4. [—j —sin 2o = [—] —sin2a =

sin o —cos a. coso—sina

. . 2
(cos o —sin a)(cos o +sin a) .
= - —sin 2o =
cosoL—sin o

2 .2 . .
cos” ou+sin“ a+2sina-cosa—2sino-coso=1.

Bapuanrt 2

N

1.a) cos(—2100): c0s210° =cos(180° +30°)=—cos30° =-=;

2
0) ¢ in*t i+l |z X =3
€3 & 3) %3 '

2.a) sin[%—aj—cos(nﬂx): —coso+cosa=0;
n
0) tg(n + OL)+ ctg(;— a] =tga +1ga = 2(ga .

sin(n—Zoc) _ sin 2o _ 2sino—cosa

1+ cos2a - 1+200s2 o—1 - 20032 o

=fgo. , 4.T.]I.

2tgal 71—tg2cx. 2tga _5

4. (ctg(x—tgcx) tg20= [L—tga} = >
1ga l-tg-a 1go - 1-tg<a

Bapmuanr 3
V3

1. a) sin(—2400): —sin240° = —sin(lsoo +60°):sin 60° =5

3 T b1
0) tg—n=tg|n——|=—tg—=-1.
) 22 g( 4] g
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2.a) sin(%—a]—cos(n—a):cosoc+cosoc =2cosa;
3n
0) 1g 7+oc +etg(n+a)=—ciga+ciga=0;

B) cos2a. cos? o —sin? o -
4 .4 2 .2 2 .2 |\
cos” a—sin” o |cos” a—sin” afcos” a+sin” o
3 sin 2o _sin2a0 sin 2o _ 2sina—cosa

- = —= 5 = clgo. , 4.T.0.
l—sin[g—Z(x) l-cos2a  1-1+2sin” a 2sin” o

2 . 2
cos2a . cos? o—sin? o
=sin20+| —— | =

4. sin 2o+ -
cos o +sina

cos oL +sin o

. . 2
. (cos o —sin a)(cos o +sin ot)
=sin2a+ - =
cosoL+sin o

=2sino-coso+cos? o—2sino-coso+sin? o =1.
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Bapuant 4

1. a) cos3000:cos(3600—600):cos600:0,5; 6) tg[—s—nj:—tgs—n:

4 4
—tg| ~ T )= 1g 2 = gt =g T =
- S raai K 25 :

2. a) cos(%-k aj - sin(Zn— (x) =—sina+sina=0; 0) tg(Zn + (x)— ctg(§+ aj =

4sinocosa  2sin2a

2 2

=tga +tgo = 2tga ; B)
cos“ a—sin“a  €os2a

=2tg2a .

i .
cos20.+coy ——a. |sina. .2 . . 9 5
2 _1-2sin"a+sina-sina.  1-sin“ o cos” a

3.

=coso
(m coso cosal cosa
sinf —+o
2
. sina.  cosa | . sin“ a+cos” o , .
4. (tga+ctga)sm2a: +— sin200 =——— - 2sina—cosa =2.
coso.  sino sino.-cosol

K-6. Bapuanur 1

La) 2481 +3-125+§1=2-3-5+1=2; 6) 380,027 =2-03=0.,6;
a8 a8
—:4‘/—:\/16:2.

B) % 3

20a) x =5 x:%; 6) y*=15; V12 =i%; B) z8 =—1 — Her KopHeii,
T.K. E(xg):[0;+oo).

3. §6+420 Y6-+20 =4ll6+520 Jo—v20) =436-20 =2.

4.2) f(x):7x8; f(—x):7-(—x)8 =7x% = f(x), 3naunr, f{x) — yernas;
0) f(x):x3+x; f(—x)z(—x)3+(—x):—x3 —x=—(x3+x)=—f(x) s

3HAYMT, f(X) — HEYETHAs.

5. f(x)=x";
a) f(3,7)< f(41), 1. 3,7<4,1;  6) f(-7.2)< f(-6,3), .. -7,2<-6,3.
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Bapuanr 2

La) 53-8 +316 -1 =5-(-2)+2-1=-10+2-1=-2
6) 4/81.0,0016 =30-02=0,6; ) ‘/_ \/7 P=2.

2.2) ¥’ =21; x=321; ©) y4=17; =17, B) 2 =-8;

HET KOpHEH, T.K. E(x4): [0;+oo).

3. Y12-+19 124419 =l12-VI9 12419 )=144-19 =5

4. 2) f(x) =3x7; f(— x) =3 (— x)17 =-3x7 = —f(x) , BHAYWT, f(X) - HEUETHAs
6) f(x) =x"+x*; fl=x)= (—x)7 +(—x)4 =—x"+x* 2+ f(x), 3mauwnr, f{x) —

HH YCTHasA, HU HCUCTHA.

5. f(x)=x™; a) £(53)<£(59), rx. [5.3)<[5.9];
6) f(-3.8)> f(-2.9), k. |-38>|-29.

Bapuant 3

1. a)3i‘/_6+3— 7+31=32-3+1=4; 6) 3125-0,008 =5-0,2=1;

JF
T PR

20a) X2 =11; x=31; 6) 4 =7; yl,zziﬁﬁ;

12

B) z:~ =—4 - HET KOpHe, T.K: E(x12 )= [0;+oo).

3. 11-va0 {11+440 =YU-V40 fi1+440 )= 4121-20 =3,

4. 2) f( )— 3x°; f(—x):3~(—x)5 =-3x° :—f(x),3HaqHTf(x)—HequHa;1;
0) f( ) x0+x; f(—x):(—x)(’+(—x)3 =x0 -3 ;tif(x), 3HAUUT f(x) —

HU 4YC€THas, HU HCUCTHAA.
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5. fl)=x" a)r07)<s(19), Tk 17<19; 6) f(-6,7)<f(-47),
T.K. -6,7<-4,7.

BapuanT 4
La) 7481+3Y-125+§1=7-3-5+1=17;
4
6) 30,125-27 =0,5-3=1,5; B) %:%:2.
5

2.a) x> =8; xzi/g; 6) v =11; y:z/ﬁ;

B) z0=-3 —mer KOpHEH, T.K. E(xé): [O;+oo).

3. {/7—\/ﬁ-$7+«/ﬁ=§/(7—JFX7+JF)=549—17 =2.

4. 2) f(x):15x6; f(—x):15~(—x)6 =15x° :f(x), 3HAYUT f{x) — YeTHas;
0) f(x):x4 +x3; f(—x):(—x)4 -r(—)c)3 =x*-x3 ¢if(x), 3HAYMUT, f(x) —

HU 4€THas, HU HCUCTHAA.

5. f(x)=x";2) f(3.6)< f(38), T.k. 3,6<3.,8;6) f(~4.1)< f(-3.7) , T.x. -4,1<-3,7.
K-6A. Bapuanr 1

l.a=7,d=4; ag=a,+17d=7+17-4=75.
2.-8;-4;0... — apudm. mporp. a; =-8, ay =—4, d=a, —a; =—4—(—8)=4;

Sjg =———16=(-16+15-4)-8 =352

3.a,=5=2

n n-:

5 dpi +a
Uro6bl @, sBfisiack apidm: Iporp-cii, HyxHO @, =—"— - .

apy =4=5(n-1)=9-5n; a; =4-5(n+1)=-1-5n;
9-5n—1-5n

4-5n= — 5 BEPHO, 3HAYMT, (a,,) -apu¢. mporp., 4.T.1.

4 a =5, a9=29; ag—a;+8d,d="9"0_2075 3.

8 8
a, =a;+d(n-1)=5+3(n-1)=2+3n;

104=2+3n; n :% =34 N , 3HauuT, 104=a34 . OrBer: 1a.
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5.2,4,6,... — apudm. np.
2a, +49d
2

4498

a=2,d=2; S5 = 50 -50 =2550.

Bapuanr 2

Lg=-8,d=2; ayy=a +19d =-8+2-19=30-

2.7, 115 15; ... — apudM. Iporp.; q, =7, a, =11, d =a, —a; =11-7=4;

Sjg =————18=(14+17-4).9=738 -

3. a,=4-5n; YroOsl @, sBIUIACh apudm. Tporp-eidl, HyXKHO

a, :W%; an_1:4—5(n—1):9—5n; an+1:4—5(n+1):—1—5n;

:9—5n—1—5n
2

4-5n — BEpHO, 3HAYHUT, (@, ) — apuM. Iporp., 4.T.1.

ajp —ap _ —46+1 _

4, a1=—l, a10=—46; a10=a1+9d, d= 9 9 —5,
an=a1+d(n—1)=—1—5(n—1):4—5n; -86=4-5n,
n =18 € N ;3Hauut, —86 = a5 . OrtserT: na.

5.2;3;4;...;92 -apudm. porp.; a; =2, d =1; a, =2+1(n—1)=1+n ;
92=1+n, n =91, 3Ha4uT 92=aqy, ;

_ataor g1 2%92 o1 47.91-4277.

S = S91
Bapuant 3

1. a, =30, d=-2; ajg =d; +184 =30-18-2=—6.
2. -16; -10; -4;... —apum. mporp.
ay=-16, a, =10, d = a5 ~a, =—10-(~16)= 63
2 _
_2a+16d o -32+96
2 2

17=544.

17

3. a,=2+5n. UYrobbl a, sABIANACH AapuUPM. MpOrp-ed, HYKHO

+
a, =%; apy =2+5(n-1)=5n-3; a,, =2+5(n+1)=5n+7;
2+5n= w — BepHO, 3HaunT, (a, ) -apudm. mporp. €.T.1.
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4 a =3 a7=-9; ay=ay+6d, d="2"N 03 _ .

ay =ay+d(n-1)=3+(-2)-(n-1)=5-2n;
—35=5-2n, 2n=40, n=20€ N , 3Ha4uT, —35 = a,,. OTBeT: sABIIETCS.
5.1;3;5; ... —apudm. mporp. a; =1, d=2; S5, :#50:2500.

Bapuanr 4

1. a;=-10, d=-3; ay =a; +20d =-10-20-3=-70.

2.10; 6; 2;... — apudm. mporp. a; =10,a, =6,d =a, —a; =6-10=—-4;
2ay +17d
S :%-18:(20—17-4)-9:—432.
3.a,=-10+3n;
o A1+ it
YT005I @, ABNIANACE apU(M. IPOTp-ei, HYXKHO a, = T ;
apy ==10+3(n-1)=3n-13; a,,y =-10+3(n+1)=3n-7;
—10+3n :w BEPHO, 3HAYHT, (an) — apudM. porp. 4.T.x.
4 ay =2, a5y =—192; ayy =a; +19d, d = “201;“1 - _19129+2 =-10;
a,=a+d(n-1)=-2-10(n-1)=8-10n; -92=8-10n; 10n=100;

n =10 ,3Ha4nT, -92=0q1) . Ortser: aBnseTcs.
5.2:334; ...; 102 - apudm. mporp. @y =2, d=1; a,=n+1; 102=n+1;
n =101, 3Hauur, 102=a;4;;

+
S:Sl()l:al ajoy 101:2+102

101=52-101=5252..
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La)3:16"2=3.4=12; 6)27 3 =—=

1
2.2) a?

K-7. Bapuanr 1

1 11 1

ca 4=a? 4=a%; 0

5.
-

a b 31
BOS o g5 4 p0S | 405 _p05

:[boﬁ la

a

a p%3 3p
0’5+b0’5) 205 105 | 405 mp0s

-b 39 3(a-b)b

= bo,s(ao

5 +bo,s) 40505 /AR

=3b.
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1

Bapuanrt 2

1

1.a) 5-y2 =5.3=15; 6) 125 3 :;/:1:0,2.
12513 5
2
r 1 11 1 PR 2,02
3.p 6 =p3 6 —p6 - LY 33—y 33— .
2.a) b3 .bh 6 =p =b%; 0) =Y R YT
3 y
y
ER M 303
B) a4 | a 2=d°a 2=4q2.
7, 7171
3. ¢4 .ﬁ/_:x4 x4y 4 42
1 1
1 1 b2 -31b2+3
2 2
ye+7  ys+7 1 b-9
42) [T IR 1
y+7y2 y2{y2+7 y2 b2 +3 b2 +3
s 05 d seS
Tl 05 405 05405 | 05 405

B o0 d
G050 405 05 (co,s _a"

= c—d 5¢13

5015
5) 05 4 405

p 5¢(c-d)

03 (Co,s _do,s) £0374 405
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Bapuanr 3

1

la)14-83 =14.2-28: 6)32 5-—_-L_g5s
321/5 2
3
r 1 11 g 1213
2.a) x2-x 6 =x2 6 =x3; @) 44 _g 84 =48,
b 1 b
a4
0Nt
B) b8 | b 3=bb 3=b 3=p>3
1o 151
3.3a% a 6 =q3.a 6 =43 6 =42
(1 1 1
1 a?la?+3 . x2-6|x2+6 .
2 - _ -
4 )a+3a _ —a2: 6) x—36 —x246.
1 1, 1 1
a?+3 a? x2 -6 x2 -6
5 a+b a-b a’® —b? B
A 05, A g%y ) g%
B atb  a-b .az—bz B
ao’s(a—b) ao’s(a+b) a%’
_a’+2ab+b* —a’ +2ab-b> (a—b)a+b)  4ab _a
ao’s(a—bXa+b) a%? a
BapuanT 4
. . 1 1
1.a) 03-325=03-2=0,6; 6)16 4= == =05.
1674 2
2 1t 21 12 Lt
3. 6_.36_1/2. XX _ 0 4 _ /4
2.a) a’-a % =a =a'"; 6)—1/4 =X =x'";
6 -2
B) (61/6) T Cp T T LT

207



2 5 2 52
; 252 52
3.%a’a 3=a3-a 3=a33=a.

1 1 1 1
1 x2[15+x2] 1 x2 11 x2 +11
4. a) 15x2 Jrl)C _ E’ 6) x—121 _

- —x2 _
T T T T —e
15+x2 15+x2 x2 +11 x2 +11
5 xX—=y 3 x+y y2 —x2 _ xX—=y x+y )/2—)c2 _
X5 105, (15 (05, xy X (x+y) x®(x-y) xy
__x2—2xy+y2—x2—2xy—y2.(x—y)(x+y): 4xy _ 4
xO’S(x+y)(x—y) Xy xO’S-xy x03
K-7A. Bapunant 1
6 2
1 p 1 5 1
1. by=-25g=——; by=b-q°=-25|—-] =—Z-=——
1 q 5 7=b1"¢4 (5) 56 625
blg® -1 -
2. =11g=2; Ss= 17 ):“(2 1):1131:341.
qg-1 2-1
1
3.15; 5; 15;... — I'eoM. Iporp.
b1_15,b2_5,q:b_1_l; S:b_lzizﬂzzz,y
by 3 l-¢ , 1 2
3
ambs = 81 b, 2367 40%b, P iy £ 25 A 8L L
5 2 U3 s 5 3 s = b3 = 36 —1Y 5
b M55 =
blzi:i:m; ecmn ¢ =1,5, 10 S5:16 Eohial) BPSTR
g2 225 1,5-1
— 5_
ecmn g =—15, 10 S; _16 11;5 0 ! =55.
5.a) 0,(31)=0,3131...=0,31+0,0031+...0,31; 0,0031;... — reom. mporp.
1 1
b =031;¢=001; 0,31)=S = LTI Orser: 31/99.
1-0,01 99

6) 0,5(6)=0,566...=0,5+0,06+0,006+...0,06; 0,006;...-reoM. IpOrp.
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b =0,06; ¢ =0];0,56)=05+5 =14 206 1, 6 _51
2 =01 290 90
Bapuant 2
1 s 11
Loby =4 get:bgob-g® =4l
1 q 2 6 1°9 45 256

2.b=4,9=2; 5, :bl(q7_1):4(27_1):4-127:508.

q-1 2-1
11
3.1, — —, ... — reom. mporp.
2 4 Porp
b =1, b, _l,q:b_zzl; S:b_lszz
277y 2 l-q 1
2 1 b,
4. by=4,by=1; by=by-q°,q=% |—=x—; b =—"%;
by 2 q
s [1_1]
Eomn g =—, 10 b =8; Sq=—2 /8632 545
1 64
2
_8 L—l
1 26
Ecmn g =——,10 by =-8; Sg=—-"—"-2=-525.
2 —l—l
2
5.a) 0,(31)=0,313131...=0,31+0,0031+0,000031+...0,31; 0,0031; ... — re-
0,31 31
oM. porp. b =0,31; g = 0,15 0,3L)=5=— ==
M. IPOIp. by q (€)Y 1-001.99
6) 0,2(3)=0,233...=0,2+0,03+0,003...0,03; 0,003; ... — reom. mporp.

b =003 g=0]1; 0203)=02+5=02+ 203 _2 3 2 1 _ 7
=00 10 90 10 30 30
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Bapuanr 3

1 4 1 2
Lbh=-18,g==; by=b-q =-18—=-—.
1 q 3 8 =019 37 243

2.5=5q=2; S =bl(q8_1)= 5'(28_1)=5-255=1275.

q-1 2-1
3. -16; -8; -4;... — reom. mporp.
1 -1
b1:—16,b2:—8,q:b—2:—; S:i:_6:_32_

’b
3

q
p— 8_
Ecmu g=2 , 0 Sy —Azz—ll)——255.

p— 8 p—
Ecm g=-2,10 S§ = jzz—ll) = % =85. Ortsert: -255 unu 85.

5. a) 0,(23)=0,232323...=0,23+0,0023+0,000023+...0,23; 0,0023;... — re-
023 23

oM. riporp. b =0,23; ¢ =0,01; 0,(23)=S=—"-—=—;

porp. b 1 ( ) 1-0,01 99

a) 0,1(3)=0,133...=0,1+0,03+0,003+...0,03; 0,003;... — reom. mporp.

b =0,03; ¢=0,1; 0,1(3):0,1+S:i+£:l+L:i:i_
10 1-01 10 30 30 15

Bapuant 4

1 6 1 8 1
1.by=-8, g=—; by=bj-q° =8 —=——=——.
1 q 5 27 q 26 o4 3

2. bl =—1, q:—z; S7 - bl(q7 _1): _1(_27 _1):_22_43 )

g-1 -2-1 3
3.9;-3; 1;... — reom. mporp.
b b .
by =9, by =3, q:b—zz—%; 521_1211:97,3:6’75'
1 —9 l+§
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4. b, =008; b, =128; by =by-q°; q== /z—4:i4; b, b
2 q

0,02(46 —1) _ 0,02-4095 _

Ecmu g=4, 10 =0,02; S¢ = 273.
4-1 3
— 6 — .

Ecnu g=-4, 0 b;=-0,02; S¢ = 0’024(4 " 1): 0,02-4095 _ 16,38 .
5.a) 0,(17)=0,1717...=0,17+0,0017...0,17; 0,0017;... — reom. mporp.

0,17 17

=017,¢=0,01; 0,(17)=S=—3—=—

b 4 17) 1-0,01 99
6) 0,3(5)=0,355...=0,3+0,05+0,005+...0,05; 0,005;... — reom. mporp.
b =005 ¢=0]1; 03(5)=03+S=—4 20 3,5 32 _16

10 1-01 10 90 90 45°

K-8. Bapuanr 1

1.a) 5sin0° +3c0s60° =5-0+3-0,5=15 ; 6) 25in§—3tg§:2-1—3-1:—1.

. . sin o .
2. l-sina-coso-fga =1—sina-cosa =1-sina=cos?a.

cos o
[ 25 12 sina 5-13 5
3. coso=—1-sin? o =— l-——=—— tgo=——-=——"7"—=——.
169 13 € cosa 13-12 12
4 L+ sina _cosa sina _cosa(l+cosa)+sin2a_
) tga l+cosa sina l+cosa sina(1+cosa)
_cosa+cos2(x+sin2a_ cosa+1 ~ 1
sina(1+c0sa) sina(l+cosoc) sing -
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1-sin? x B cos? x B cos? x

—sinx =

- - - - =COosx-cigx Y.T.H.
sin x sin x sin x sin x

Bapuanr 2

1.a) cos180° +41g45° =—1+4.1=3; 6) 3cosg—2sin%=3.0—2%=—1.

. cosal . .
2. l—ctgo.-cosa-sina =1—— -coso-sina=1-cos? a=sin’ o .
sina
. [ 64 15 sino. —-15-17 15
3. sino=—y1-cos? a =— l-—=-—, tgo=——=——=——.
289 17 cosa 17-18 8
1 i in (1 +sin &)+ cos?
4 _,_cosa _sino cosa _sinofl+sino)tcosTa
ctga, I+sina  cosa l+sina coscx(1+sin(x)
7sina+sin2a+cos2a7 l+sina. 1
cosoc(l+sin oc) cosa(l+sina) coso
2 2 .
1—cos sin . sin .
S. —cosP= l3: l3:5111[?)- B:sthgB,q.T.n.
cosf cosf cosfP cosf

Bapuanr 3
1.a) 6sin30° —2/g45° =6.0,5-2-1=1; 6) 4sinn+2005§:4-0+2-0,5:1.

2. (1—sinoc)(l+sin(x):l—sin2 o =cos o

[T . 9 < sinat 3.5 3
3. cosa=—Vl-sin“a =—[l-—==—3  fga= =L ==
25 5 cosa 5-47 4
4 sin o sin o _sina(l—cosa)-ksina(l-#coson)_
I+cosa 1-cosa (l+c0sa)(1—cosa)
_sina—sino-coso+sina+sina-coso  2sina 2
1-cos?a sino sina
2 2
I+cosa)” —(l—cosa .
5.( ) ( )—smzoc:
4cosa
1+2cos o +cos? o —1+2cos o —cos? o .2
= —sin“ o=
4cosa
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_4cosa 2 2 coso.-cosoL-sina,

—sin? a=1-sin? a =cos’ o = -
4cosa sin o

=cfgo.-sino-cos o, €.T. 1.
Bapuant 4

1. a) 3sin180° —2¢c0s60° =3-0-2-0,5=—-1;

6) 6sing—5tg%:6~l—5-1:1.

2 2

2. (1—cosoc)(1+coson)=1—cos o=sin”ao.

3. sino=vl-cos? o = 1—%:%; tgo = sma :—ﬁz_i,

cos o 5-4 4

4, _cosa __cosa _coscx(1+sin(x)—cosoc(l—sin(x)
"l-sina l+sina (l—sina)(l+sin0t)

coso +coso-sino—coso+cosa-sino. _ 2sinocosa  2sina

1-sin? o cos? o cosa

. 2 . 2
(Sll’lOL+COSOL) ;(SIH(X—COSOL) —0082 o=

sin? o+ 2sin 0. cos o+ cos> o +sin > a.— 2 sin 0. cos o+ cos> o 2
= 5 —cos” o=

2

2 2 2 sin o -sin oL - cos o
:E_COS o=1-cos _—— =

a=sin” o=
cos o

=fga.cososina , €.T.1.

K-8A (urorosasi). Bapuanr 1

2 2

-2 2,
1. a) Gj +(0,014)° —4.273 =32+1—4-(33)3 =9+1-4.9=-26.

1 1

4
— - 4 2
3. 4175, 3. ——+l-= _
6) 6251 5:!5 )3 5.5 25:5 3 3=5"1202;

I )

B) (2+\/§)2-\/R-%/E:4+4\/§+3-1/16-3 5=2+4 /3 43 =2;

=2tgo .
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r)  cos(—240°) —sin(~300°) +£g(225°)= c0s240°+sin300°+ 1g225° =
cos(180° + 60°) +sin(360° — 60°) + 1g(180° + 45°) =

1 1-
=—c0s60°—sin60° +1g45° = ———£+1:—\/§.
2 2 2
sin 2o sin2a 2sina - cosa

2. = > = 3 =tga;

I+cos2o  1+42cos”a—1 2cos” a

2 4 2 1 Zb%
0) - = — 4 = 442p2 -4 =",

4-b -b

1 1
rp2 b2 iy L [
{2_1)2M2+b2} (Z—bz 2+b2

3. y:l; y20npu x20; <0 mpu x<0.
X

4. 2;4;6; ....— apudm. p.
o=2,=2; 550:2(x1J2r49[3'50:2.2+249,2

-50=51-50 = 2550.

5. oq=-3,a,=8; pP=a,—a =8-(3)=11;

11:2“1;10[341: _62110.11 ~52.11 =572.
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Bapuanr 2

-3 3 3
1.a) (16017) —Gj +5-164=1-5745. (24)1 =1-125+5 - 23 =1-125+40= -84;

5 971 127§ _ (32T1 ‘1(33% _ 3*2 13<5) :372+§7g 3 4 :% :

35 35 35
B) V72 + (- V2f ~4R1 V236 +9-6v2 +2-3-62 ~ 642 +8=8;
r)  sin(-390°)—cos(—780°)++/31g(~ 120°) = —sin390° — cos 780° — /3g120° =
= —5in(360° +30°)— cos(720° + 60°) — y/31g(180° — 60°) =

= —5in30° - cos60° +/31g60° = — ——%+3 =2.

2.a) (sin(x+cosa)2 =sin® o+ 2sinocosa + cos® o =1+ sin 2a. ;
1

2 _
6 .2 1. 2 _ a?-1+2

1 a-1 1 1 1 1 1
a? +1 a? +1 a2 -1 a2?+1 o2 +1|a2-1
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3. y:—l; y20 mpu x<0; ¥
X
y<0 mpu x>0.
4 3 -2 -1 0 1 4
4. 1;3;5; ... ;99 — apudm. mp.
204 +49B 2+2-49

o=1; f=2;1=50; c=c50 = -50= 5 -50=2500.

2

Be 200 1

p° 100000 500

5. B=200; p=10; fo=p-p; By =

200-10—L

_PBepBi_ 500 —222,222.

p—1 10-1

S6

Bapuanr 3

3 N2 3
1.a)5:32° +(7,028)°-(§] :5(25ﬁ+1—52:5-8+1-25:16;

1 ! s
645 272/ (zéﬁ-z‘z A/ 2 5
1 1 1 -
45 (22)5 ZE
B) @+(\/§—1)z—%/f=\/5.4 +5-245+1-3=25+6-3-25 =3
1) sin(—225°)—+/3 cos(~390°) ~1g315° = = —sin225°— /3 c0s390° — 1g315° =
= sin(180° + 45°) — /3 cos(360° + 30°) - 1g(360° — 45°) =
3. A2

0)
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1-cos2a 1-1+2sin’a _ sino _

2.a - = — tga;
sin2a 2sino—coso.  cosa
5 4 2-a” _ 4 Lo 2-a®
4—o 20% +a (2—0(0’5124-0(0’5) a0’5(2+(x0’5)
_ 402 +4-40 + _ 4+a
a%? (2 —a? 12 + (xo,s) a0’5(4 — OL) '
2
3. y==; y20 nmpu x=0; y<0 mpu x<0.
X

Y

-4-3-2-i\01234

4. 10; 11; 125 ... ; 99 — apudm. np. =10, B=1; a,=10+B(n-1)=
=10+7-1=9+n; 99=9+n, n=90, 3Hauut, 99=0y;

G =Goo = 20‘1—;8% 90=(20+89)- 45 = 4905 . OtBer: 4905.

S =75, a, =60; B=a,—a=-15;

:%-10#2.75—9.15).%75.
Bapuant 4
N> 4 4
1.a) (_5’13)0+(§j -273 :1+53—(33F:1+125-34:126-81:45;

1 1 4
16 3.27! :(24T3 .01 _23 ol _ 4,2 RS
1 1 ) = —

45 (22)5 25
B) (2+‘/§)2'%—M=4+4x5+3—2—\/16-3=5+4ﬁ—4 3=5;

0)
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r) cos(—240°)—~/2 sin(~315°)— 1g(~ 405°) = = cos 240° + /2 5in 315° + 1g405° =
= cos(180° + 60°)+ /2 sin(360° — 45°) + 1g(360° + 45°) =

1 1
—c0s60° —+/2sin45° + 1g45° =—E—\/2 c——+1=-0,5-1+1=-0,5.
2

2.a) (sin(x—cosm)2 =sin’ a — 2sinacoso + cos® o =1- sin2a ;
340 6 34007 6
6) 05 TT05( 05 _2) .05 05 . 4]
oa-3a"” a-9 (x’(oc’ —3) (oc’ —3Xoc’ +3)
_ a+6a% +9-60" ___o+9
al3 (OLO’S —310(0’5 + 3) (xo’s(a - 9) '
2
3.y=—-; y>20 mpm x<0; y<0 mpum x>0.
X
Y

4.100; 1015 102; ... ;999 —apudm. mp. o =100, f=1;
a, =100+ 7=1=99+7n; 999=99+n . 17="900, 3Hauur 999= ay ;

G =Gogo = 205899 990 - (200 +899)- 450 = 494550 .

81
5.B5=81, p=05; Bs=p;-p*, Bl:g_i: 14=81~16;

2

:Bs-p—ﬁl _ 81-0,5-81-16 _ 81-15,5 ~ 2511

p—1 0,5-1 0,5

Gs
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K-9. BapnanT 1
1. a) sin150° = sin(180°—30°) = 5in30° = 0.5 ;

3n b4 T
0) tg—=tg|n——|=—tg—=-1.
)g4 g( 4) 2

TE . . .
2.a) cos[g+aj+sm(n—(x)=—51noc+51n(x =0;
0) sin(a+B)—sinBcosa:sina-cos[3+cosot~sinB—sinﬁcosa: sina-cosf;
B) cos2a +2sin o =1-2sin®a+2sin o =1.

3. 2sino-cosacos2a = % 2sin2a.-cos2a. :%sin4a , YT

4.2) sina—sin3a. _ —2-sino.-cos2ol _
cos3a +cosa 2cos2ao - cosa

—tga;

1-cos2a 1-1+2sin’a

6)

= =2sina.
sin(n—a) sinal s

Bapuanr 2

1. a) cos210° = cos(180°+300)= —cos30° = —% ;0) tg(—%) = —tg% =-1.

. T . . .
2.2) sin(2n+ a)—cos(;-k aj =sino+sina = 2sina ;

0) cos(a—B)—cosa~cosB=cosa~cosB+sina-sinB—c0sacosB: sina-sinf};
2sino - cosa - sina

B) sin2ofgd =—————— = 2sin® o .
cosa
4sina-coso 2sin2o
3. 3 — = =2tg2a., 4T
cos“o—sin“o  cos2a
cosSo—cosa.  —2sin2a.-sin3a
4.2) — - =— =—1g2a;
sino + sinSa 2sin3a - cos2a
2
1+ cos2a 1+2cos”a—1
0) = =2cosa .

LT cosa
SIH[E + 0(]
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Bapuanr 3

1. a) 1g135° = 1g(180° - 45°) = —1g45° = -1

(m
2.a) cos(n+0t)+sm(5—aj =—cosa+cosa=0;
0) sin(a—B)+ sinf-cosa =sina-cosf—cosa -sinf+sinfcosa =sina - cosf ;
B) 2cos o —cos2a = 2cos> o —2cos> o +1=1.
3. 4cos2a-sinocosa = 2cos2a.-sin2o0 = sin4a, , YT,

cosa+cos3a _ 2cos2a-cosa B

4. 2) = ctgo. ;

sin3a —sina 2sino - cos2a

0) (1+00520c)-ctg(§—(xj = (1+Zcosz—1)- 1go. =2 cos> a.- sme

cosa

=2cosa.-sina = sin2a. .
Bapuant 4

1. a) c1g135° = ctg(90°+ 45°) = —1g45° = -1

0) cos7—n=cos n+l =—cos£:—£.
6 6 6 2

2.2) tg(g - aj + ctg(n - a) =ctga.—ctga=0;

0) cos(a+[3)+ sino - sinf} = cosa - cosP —sina-sinfB+sina-sinff = cosov:cosP ;

2igo. 2sinou 77 k
2

sin2o.  2c€0sQ-SINOL-COSOL cOS™ L

cos? o —sin% o _cos2a _ ctg2a

3. = = , YT
4sino - coso 2sin2a 2
sin2o.—sin4a. —2sina.-cos3a
4. 2) = =—tga ;
cosda +cos2a  2cosa-cos3a
3n
cos| — +a . .
6 2 _ sina _ sina 1

1-cos2a  1-1+2sina  2sin®o  2sina
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K-9A (utorosas). Bapuanr 1

3+a 12a 3-a 3+a 12a 3
1. - + - _ . _
3-a 9-¢? 3 3-a (3-a)3+a)) 3-a

_9+60+0’-12a 3

) _ o —60.+9 (3—a)2~3
(3—aX3+a) 3-a

3= = 3 .
BG-af B+a) (B-af-B+a) 3+a

2 3x+22x-4 |3x—x2-4-2 [2x>2-6 _ |x=>-3
T15-3x<20 7 |3x>5-20 °

3x>-15" |x>-5"
OtBet: x > -3. 5 3 X
3 x-1 x-1 1
. 2 - - _ 9
3x2 —dx+1 3(x_1)(x_lj 3x-1
3
3% —dx1=0; v =222 _1; xzzé.

4.

y=x*-1; y>0 npu x e(—o0;~1)U(1;+0);

y<0 mpu xe(—l;l).
'Y

X
4 -3 -2 \-1 0
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5. sino = —y1—cos?o = —/1-0,36 =-0,8;

sin20 = 2sina - coso = 2~0,6~(—0,8)= -0,96 .

6. ITyctp x — KO3 GuLKEHT NponopIHOHaIbHOCTUH. Torma 7xr.u 3 xT. —
COIEPXKUTCS B KYCKE JIATYHH, MEAW M IIMHKA COOTBETCTBEHHO. YUMTHIBas,
4TO J1aTyHb BecuT S00r., nmony4aem ypaBHEHHUE:

7x+3x=500;10x=500; x=50;

50 — k03 PUIHEHT TPOTTOPIIHOHATIBHOCTH.

7-50 =350 (r.) — menu B naTyHH; 3-50 =150 (T.) — uMHKa B JTaTyHH.

7. Ilycte x M — mmpuna. Toraa (x+30)M — JUTHHAa, x(x+30) M2 —

omans wi 6175m 2 . [Tomrydaem ypaBHeHUeE: x(x + 30) =6175;

x2 +30x-6175=0; X :w =65; xp <0 — He yIOBIETBOpSET yC-

JIOBHIO 331a4u. 65M — mupuHa, 65+30=95m — nmHa.

Bapuanr 2.
1 a-1 a ‘a+1:a2—2a+1—a—a2.a+l _ 1-3a 1
“la+l a-1) 1-3a (a+1)a-1)  1-3a (a-1)1-3a) a-1"
3x+2<7x-4 |4x>6
2 . o x>15
1-Zxa 0 7 Z<r 0 xs3
3 3 |
O —
Ortsert: [1,5;3]. =S 3 X
267 —5x+3 2(x_iJ(x_l)
3, L XES =2x-3;
x-1 x-1
2x% —5x+3=0 xlzs—ﬂzi;xzzl.
4 2
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4. y=—x"+1; y>0 mpu xe(—l;l); y<0 mpu xe(—w,'l)u(l;+oo).
Y

5. sina=1-cos’a=1-0,6>=0,64;
cos2a = cos’ o —sinZ o = 0,36 -0,64 =-0,28 .

6. ITyctp x — K03(GHUIUECHT MPOMOPIMOHATFHOCTH. Toraa B coctaBe OyIyT
10xr., 5xT., 2X T. — BOJIBI, CIUPTA, MEJIa COOTBETCTBEHHO. YUHUTHIBAs, 4TO
Macca cocTtaBa coctapisier 680r., monydaeM ypaBHEHHUE:

10x+5x+2x=680; 17x=680; x=40; 40 — ko3 duUIMEHT TPOIOPIHO-
HagpHOCTH. 10-40 =400T. — Bome! B coctaBe, 5-40 =200r. — criupra B co-
craBe, 2-40 =80 r. — mena B cocraBe. OtBeT: 400r, 200r, 80r.

7. Myctb x M — mupuna. Torma (x+40)M — mmua, x(x+40)m % - mromans

170071 7700m > . [Monmyyaem ypaBHEHHE: x(x + 40) =7700;
X2 +40x-7700=0; X = w =70, X2 <0- ne YAOBIETBOPSIET yCIIO-

Brro 3amaun. 70M — mmpunHa, 70+40=110-m — mymaa. OtBet: 110M, 70M.

Bapuant 3

1 a—1+ 4a ) 1 _ a—1+ 4a o

“la+l 2-1) a+1 la+l (a-1)a+1)) a+1
_a’-2a+l+4a 1 _ a’+2+1 _  (a+1f 1

(@-1)a+1) a+l (a+1P(a-1) (a+1P(a-1) a-1’
2. 1
x+2<17-2x . [3x<15 | [x<5 b ‘ >
9-5x<24 P 5x>-15" |x>-3° 3 5 X
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2 4x+1 x+é
4x"+7x+3 4

x+1 x+1
—7+1__i_ =]
472

4. y:x2—2; y >0 npn xe(—oo;—\/z)u(\/z;mo); y <0 mpm xe(—ﬁ;ﬁ).

Y

=4x+3;

4x° +7x+3=0 x =

5. cosa =—\/1—sin2a =—\/1—O,82 =-0,6;
sin2a = 2sinacosa =—-2-0,8-0,6 = —0,96 .

6. [Tycte x — koadduuueHT nmponopunoHansHocTH. Toraa B criaBe Oyaer:

49x T., X T. — ’KeJe3a U YIiepoja COOTBETCTBCHHO. YUUThIBas, YTO Macca
CILIaBa cocTaBisieT 1 T., monyuyaeM ypaBHeHHe: 49x+x=1;
1 1 49
50x=1; x=—; — — KO3}}HUIHUEHT MPOMOPIHOHATIBHOCTH. — T. =
50 50 50
49

1
=—"-1000 = 980 kr — Kene3a B CIUIABE; 0 T = 20KT — yriepo/a B CIJIaBe.

7. llyctp x M — mupuna. Torma (x + 31)M — JIJIMHA, x(x + 31)M 2. IUIOIIAb
ymi 1830M % Ilonmy4aem ypaBHeHHE: x(x +3 1) =1830;
=31+91

30,
2

X2 +31x1830=0 5 D=961+4-1830=91%; (x

X, < 0 - He yIOBIETBOPSET yCIOBHIO 3a/1a49H.
30M — mmpuHa, 30+31=61m — qmmHa. OtBeT: 61M, 30M.
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BapuanT 4

2

Orser: [2;3,5] .

3. x—15

2x2—5x+3

2x? —5x+3=0 xl—STz

4. y=-x"+4; y>0 npn xe(-2:2);

=

’ )C2—1

N\w

il

0| W

-4

5. coszotzl—sinzoc:l—O,S2 =

-3

-2 -1 0 1 2 3 4

0,36 ;

00820, = cos” ol —sif% o = 0,36-0,64 =—0,28 .

, [ a +5+aj;3a+5_5a—a2+25+10a+a S+a _
"\5+s 5-a) a+5 (5+a)(5—a) 3a+5
_ 25+15a  _ 5(5+3¢) _ 5
(5-a)3a+5) (5-a)3a+5) 5-a
) 2xx+926x—5. ixsl4. {xS3,5 5 ‘ >
X _1 > 1A 1 > >2
2< 2> X 2 3,5 X

y>0 mpu x e (~0;-2)U(2+0).

6. [Tycte x — KO3 PuIHeHT ponopunoHaNbHOCTH. Torna 4x Kr, x K —
STIMEHSI M PHCa B KpaxMmaje COOTBETCTBEHHO. Y UHTHIBAs, YTO Macca Kpaxma-

na cocTaBiseT 45kr, nmonydyaeM ypaBHeHue: 4x+x =45; Sx=45;

9 — KO3 PHUIUEHT TPONOPIUOHATIEHOCTH.
4-9 = 36 xr — 1UMEHs B Kpaxmaine, 9Kr — puca B Kpaxmaie.
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7. Ilycte x M — mmpuHa. Toraa (x + 36) M — JUIMHA, x(x + 36)M 2 . momans
x(x+36) = 6400

X2 +36x-6400=0"

_ -36+164
——
YCIIOBHIO 3a7a4yr. 64M — mupuHa, 64+36=100M — nyuHa.

i 6400M 2 Ilonmy4aem ypaBHeHHE:

D =1296+4-6400 = 164> X =64, x, <0 — He yJOBIETBOPSET

K-10 (uTorosas)

Bapuant 1

1 [a+2_ a j a-2 a’+4a+4-a*+2a a-2 2(3a+2)

a2 a+2)3a+2  (a-2)a+2) 3a+2 (@+2)Ba+2)
2
_a+2

{x__y:6; {y:_"_6; x(x—6)=16; x*—6x-16=0;

xy =16 xy =16

D=36+4-16=100; x1:6+210:8, Xy=-2; y,=8-6=2,

y,=2-6=-8. Orset: (8,2), (-2,-8).

3. 5x-1502x+3)<4x+15; 5Sx—3x-45<4x+15; 2x>—6; x>-3.
1 s 157

4. a3\/6a5 =q3.46 =g3 6 =46

5. y= -4 ; >0 mpu xe (—oo;—2)u(2;+oo).

Y
X
-4 -3 -2 - 1 2
6. coso= —x/l—sinza :—\/1—0,82 =-0,6;
sin2a = 2sina-cosa =—2-0,6-0,8 =—0,96 .
7. ITycts x neraneil - B yac no/pkHa Oblna M3roOTOBIATH Opurazaa. To-

40
rJa — — IJIAaHOBBIU CPOK BBIITOJIHCHUA 3alaHUs, ()C+ 8) — HU3TOTOBJIACT B
X
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. 40 .
yac Opurajia B A€HCTBUTENHHOCTH, (——2 — B JeHCTBUTENHEHOCTH pabo-
x

Tana 6purama, (x+ 8)(ﬂ— 2j JeT. — U3ToTOBMIA Opurana umn 48 meraneif.

X
[onydaeM ypaBHEHHE: (x+8)(ﬂ—2j=48; 40+@—2x—16=48;
X X
w-12424- 280 00 1219 g 2 o160 0,
X X

D=144+4-160=784 x _T12+28

JIOBHUIO 3a/la4u. SﬂeT. — AO0JDKHa ObllIa U3TOTOBJIATH B Yac 6p1/1raaa.

8, xp <0 — He yIOBIETBOPSET yC-

Bapuanr 2.

1 x+3  x ;x+1_x2+6x+9—x2+3x.x+3_ 9(x+1) 9
T lx-3 x43) x+3 (x—3)(x+3) x+1 (x—3)(x+1) x-3"

x=y=2 |x=2+y. 15 219y 1520-

{xy=15 ,{xy:w P y2ey)=155 ) 42y-15=0;

-2

D=4+4-15=64; y, = +8=3,yz=—5;x1=2+3=5a
X, =2-5=-3. Otger: (5;3), (-3,-5).
3. 2x—45>6x-0,54x-3); 2x-4,5>6x-2x+15; 2x<—6; x<-3.

1 rs3 13 1
4. y5~19/y_3=y5~y10=y5 10 =52
y=-x+1; y<0 npu x e (~o0;~1)U(l;~0) .

Y

6. sina=vl-cos’a = 1_£ _12.

169 13’
sin2o = 2sina - coso = —Z-E-i: —Q.
13 13 169
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7. Ilycte x kmM/94 — ckopocts | Bemocumeaucta. Torma (x+3)KM/‘{ —
45
x+3

45 . o
CKOPOCTBb BTOPOTO, — 4 U 9 — OBUTH B ITyTH 1—bIii U 2-0¥ Belocu-
X

3
TIEIUCTH COOTBETCTBEHHO, Ha 30+15:45MI/IH:Z Y — OBbUI MEHbIIIC B IYTH 2-

. 45 45 3
oit BEJIOCHIIE/IUCT. IMomyuaem ypaBHEHHE: —= +=
x x+3 4
515 1. 6O(x+3)—60x—x()2c+3):0 - 43518020
x x+3 4 60x+180—-60x—x"—3x=0
D=9+4-180=729 x = _3;27 =12, x, <0 — He yJOBIETBOPSET YCIO-

BUIO 3371a4d. 12 KM/4 — CKOPOCTh | BeJocHneaucTa.

Bapuanr 3.

1 (m+5_ m j m+5 :m2+10m+25—m2+5m' m+5 _
" m=5 m+5) 3m+5 (m—5)m+5) 3m+5
53m+s) s
(m—S)(3m+5)_m—5'

{sz:“- {x:ll—Zy; y(1-2y)=14; 2> ~11y+14=0;

xy=14 7’ |xy=14
B=121-4.2.14=9; y =737 _9,
4 2
x1=11—2%=4, n=11-22=7. Orser: (4,353), (7,2).
3. Su-3(v-15)<4x+15; Sr-dusdS<dr+ls; 2077
OtBet: x >1,5.
) rEY R Y
4. aéi/_zaé-a3=a6 =4t .
5. y=x2—2x=x2—2x+1—1=(x—1)2—1.
Y
X
-4 -3 -2 -1 0 1 2 3 4

y<0 npu x e (0,'2).
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6. coso = —\/l—sinza = —\/1—0,62 =-0,8;

sin2a = 2sina - coso = —2-0,6-0,8 =-0,96.
7. Tlycts x mer. — B JieHb JIOJDKHA ObLIa caenarh Opurajaa no miady. Toraa
210

— JH. — TJIAHOBBIA CPOK BBIITIOJTHCHUA 3aaHUsd, (x+10) JOET. — H3Io-
X
. 210 o
TOBJIsAJIa B JICHb 6pI/1ra21a B JCUCTBUTCIIBHOCTH, ———1|aH. — B JOEUCTBU-
X

TEJNBHOCTH paboTana Opuraja, (x+10{£—1j JIET. — U3rOTOBMJIA Opuraga
X

wm 240 peraneit. Ilomywaem ypaBHeHHe: (x+10{£—1j:240;
X
210+2100—x—10:240; x+40—2100:0; X2 +40x-2100=0;
X X
D=1600+4-2100=10000 x :@:30, X, <0- He ynOBIETBOPSET

ycnoBuio 3ana4n. 301€eT. — B JIeHb JI0JDKHA Obl1a c/ienaTh Opuraja 1o IiaHy.

Bapuanr 4.

1 [y+l_ y j; 3y+l=y2+2y+1—y2+y'
y=1 y+1) 24y -1y +1)
yy+1) _ GBy+1)y oy

3y+1  (y-1)3y+1) y-1'

+y=5 =5-
2. {x 4 ;{x Y s—y—pr=3; Y iy-2-0;

x—y2:3 x—y2:3
D=1+4-2=9" y1:_12+3:1, yy=—2;
N=5-1=4, x,=5-(2)=7. Orser: (4,1), (7,-2).
3. x—2,5(2x—1)>x—1,5; x-5x+25>x-15; 5x<4; x<08.
3 33 33 9
3 303 332
4. y4.8y3:y4.y8:y4 8 = )8

5. y:x2+2x=(x+l)2—1
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N

-4 -3 2 i\/ﬂ‘ 1

y>0mpu x e (—o0;-2)U(0;+00) .

6. sina=+v1- cos?a = 1——:1—5-

289 17’
sin2a:2sinoc~cosoc:—2-£- 8 240
17 17 289

X
7. Ilycte x kM — paccrosiaue mexnay A u B. Torna 7 KM — TIOJIOBHHA

Lot g mpoexai MoJoBuHy myTtH, 60+15=75 kM/4 — HoBas
2-60 120
x x
CKOpOCTh, ———=——4Y — [poexal BTOpYI0 [OJOBUHY IyTH,
P 275 150 P Py o

x x X
——+—— |4 — OBUI B TyTH, — 4 — JOJDKEH OBLT OBITH B IIyTH 110 IUIAHY.
120 150 60

VYuuteiBasi, yTo aBTOOYyC 3axepxaincs Ha 30 MUH = )4 4, modydaeM ypaBHe-
x 1 x x x x . 15

H _ = - = —_ Y — = —

> X - ;
120 150 2 60" 60 75 30 60-75

B 6()1g7—5 =300. 300xkwm — paccrostne Mexay A u B.

WTOTOBOE MOBTOPEHHUE IO TEMAM
(K YYEBHUKY HO/I PEJIAKIIAEN TEJIAKOBCKO-
I'0) KBAJIPATHASI ®YHKLIHS

1. dynxumsa — Takas 3aBUCUMOCTb IIEPEMEHHON ) OT NEPEMEHHOH X , IIpU

KOTOPOH KaXXIOMy 3HaU€HHIO MIEPEMEHHONM X COOTBETCTBYET €MHCTBEHHOE

. _ 3x _ 30 _
3HAaueHWE TEpeMeHHol y. a) flx)= — f (0)_—O+1 ,
3-5 15 -3-15 45 _
=2 == 15)= 2
76) 5¢1 6 25, ft-19) “15+1 05
)=-3; f(5)=2-25+5-3=52;

6) f(x)=2x"+x-3; f(0
f(-15)=2-2,25-15-3=0.



2. OGnacts ompeneneHuss (QYHKIMH — BCE 3HAUCHUS HE3aBUCHMOM Iiepe-
MeHHOH. O61acTh 3HaYeHHs (HYHKIUH — BCE 3HAUEHUS, KOTOpbIe TIPUHUMA-
eT  3aBHCHMas IepeMeHHas. ['paduk (yHKIIMH — MHOXECTBO BCEX TOUCK
KOOPJIMHATHON MIOCKOCTH aOCIHCCHI, KOTOPBIX PaBHBI 3HAYEHUSAM apryMeH-
Ta, OPIUHATHI PABHBI COOTBETCTBYIOIINM 3HAUEHUAM (DYHKIHU.

a) y=5x-4;D(y)=E(y)=R; Y
2 -1 0 1 2
6) y=35x;D(y)=E(y)=R; v
X
6 v
B) ="}
X
D(y) = E(y)=(-0:0) 0 (0;+).
123456
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r)y y=——.

D(y)= E(y) = (~o0;0)L (0;+0)

3. a) y=17x-003; D(y)=R;6) y=—FF . 08-2x %0, T.x. smave-
0,8—2x
Hatenmb x # 0,4 ;D(y): (— oo;0,4)u(0,4;+00); B) y= = 4 55 D(y): R;
+x

; D(y):R; o) y=+3x-7; 3x-720, T.K D(\/;):[O;mo];
x2>7/3; D(y):[7/3;+oo]; e) y:\/x2—4; x> —4>0 Tk D(ﬁ):[O;mo];

(x=2)x+2)20 D(y)=(—0;-2]U[2;+0)

4, Bo3paCTanma5[ B IIPOMECIKYTKE (byHKI_[I/Iﬂ, €ClIn 6OJ'H>IIICMy 3HA4YCHHUIO
apryMeHTa M3 3TOro MPOMEXKYTKa COOTBETCTBYET OoJiblliee 3HaYeHUE (PyHK-
nuH. YOBIBalomasl B IPOMEXYTKe (YHKIHS, €CIH OONBIIEMY 3HAUCHHUIO ap-
TYMEHTa U3 3TOTO MPOMEXYTKA COOTBETCTBYET MEHbIIee 3HaueHHE (yHK-
MU,

a) y:|x|, ¥ 'BO3pacTaromias y

mpu x>0, yObIBarolias mpu
x<0;
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6) y=x>, y BO3pacTaro- i
mas npu x>0, yOwBaromas
npu x<0;

>

12
B) y:7, y yObIBaromias

npu x#0;

4
r) y=-—, )y BO3pacraromas
X

nmpu x#0.

654 -3 -2 -10 1

5. y=x-43 - Bo3pacratomas,
y=16-x; y=-42x+8]1; y=52—x - yObBaromas.

6. Teopema: Ecii X, M X, - KOPHH KBAJpPATHOrO TPeXwieHa ax> +bx+c,

T0 ax® +bx+c = alx—x)Nx-x,); ) 4% +11x-3=0;

-11+13 1

—, X :_37
4 2

4x% +11x -3 :4[x—%}(x+3):(4x—1)(x+3);6) —2x? —9x+18=0;

D=121+4-4-3=169; x =
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_9+15:i’ X, =6
2

_(2x2 +9x—18): —z(x—%](xm): —(2x-3)x+6)=(3-2x)x+6);

B) 5x2-30x+45=0; x*—6x+9=0; (x-3/=0 x,=3;
5x% —30x+45=5(x-3).

2,2 2 x—i (x+8)
x“+13x-24 2 x+8

232 +9x—18=0; D=81+4-2-18=225; x; =

7. a = = 5 2x2+13x-24=0;
) 4x2 -9 (2x-3)2x+3) 2x+3
D:169+4~2-24:361;x1:ﬂ:i, Xy =-8;
4 2
1
532 +34x -7 S(X_Ej(x”) x+7
— = = ;5P +34x-7=0;
25 —10x+1  (5x-1f 5x-1
D=1156+20-7 = 36° xlz$:% X, =—7.

8. KsagparnuHast QyHKIMS — QYHKIUSA, KOTOPYIO MOXHO 33/1aTh ()OPMYJIOW
BHIA y =ax’ +bx+c, e x - He3aBHCHMas IepeMeHHast, a , b, ¢ — Heko-
Topbie uucina, npudeM a # 0 . ['paduk kBagpaTndHON QYHKIUH - TapaboJa.

9. a) y=0,5x";

6 -5 4 3 -2 .10 1 2 3 4 5 6

6) y=-0,4x>.
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CpoiicTBa QyHKIHH Y = ax? mpu a>0:1.ecmu x=0,10 =0,

2.ecma x#0,10 y >0, 3. QyHKIUA ABIsIeTCS 9eTHOMH, 4. OyHKINS yObIBa-
€T B IIPOMEKYTKE (— oo;O] U BO3pacTaeT B IPOMEXYTKE [0,'+oo), S.
Ymin = 1(0)=0, E(y)=[0:40).

10.
a)  LII - yerBepty; Y
8
X
0
0) 1L, TY = yeTBepTH; Y
X
0
-10
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B) LII - werBepTn

r) [I,IY — gerBeptn

1) LII - ueTBepTu

e) IHLIY - gerBepru

236

Y
X
0
'
X
-8 -4 0
Y
12
6
X
0 5 10
X
4 -3 -2 -1 0 5 6
-4
-8?
-12




11. a) y=x>-9;

6) y=-2x>+8;

B) y:x2—4x+4:(x—2)2;
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2
2 2
r) y:x2+3x—4:x2+2~2x+2——5: )H—é ——5;
274 4 2) 4

0 y=2x>-8x-10; mz%zz;n:S—lé—IO:—IS;

\ Y
0
e) y=x2+4x+7; m=-2;n=3.
9
3
-6 -4 -2 0
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12. a) X -16>0;  (x—4)x+4)>0.
Ortser: (—oo;—4]u[4;+oo) . -4 4

6) —x*—12<0; x> +12>0. OtBer: (—o0i+0).

B) x2>3x; x2—3x>0; x(x—3)>0.
+ I - I + -
0

3 X

[
»

X

Ortser: (—oo;O]u[3;+oo) .
r) x?<25; (x=5)x+5)<0.

+ | - | +
Orser: [-5;5]. -5 5 X
m x*-22x+121>0; (x=11¥>0; x=11.Omer: x =11,
e) x*-12x+36<0; (x—6)2 < 0. OTBer: HET pelIeHus.
K) 2x2—14x+12>0; x*-7x+6>0; D=49-4.6=25;
xlz$:6;x2:1; (x—6)(x—1)>0.
+ I - I + R
Otser: (—o0;1)U (6;400). 1 6 X
13. a) y=v6x-30x%; 6x-30x2>0; 30x>—6x<0;
xz—iﬁo; x(x—ljﬁo. o +
5 5 - _
OrserT: [0;0,2] 0 0.2 -
6) y= - = 36-x7>05 x*=36<0; (x—6) x+6)<0.

36—x

+ | - | +
OTBeT: [— 6;6]. >
-6 6 X

o : 2x2—13x-24>0; D=169+8-24=361;

B) y:2—,
V2x© —13x-24
13419 + 1 _ [ Al .

ZS;X :—1,5. 7
4 2

OrtBerT: (—oo;—l,s)u(g;ﬂo). -1,5 8 X

X1

239



14. a) (x+6)x-11)>0.

Ortser: (—0;-6)U (1 L +0). N ! "
6) (x—0,1) x+0,8)<0.

+ I _ I +
Otger: (-0,8;0,1). -o,; OI XV

B) (x+4)fx+2)x-10)<0.

Orser: (—oo;—4)u(_2;10) -4 22 10 X
r) x(x+2)x+1)fx-1)>0.

]

-1

-

= (

Oreer: (—o0;-2)U(=1;0) U (I;+00).
15. a) (x+7)fx-8)>0.

+ I - | + R
OtBeT: (—oo;—7)u(8;+oo). -7 8 X
6) (x—4)5x-12)<0; (x—4{x—%j <0.

Orser: (24:4). 24 f 4
x—=2 S0: X 2 S0
3x+6 T ox+2 ' + I — I +
OtBeT: (—oo;—2)u(2;+oo). -2 2 X
T) 2x—8<0; x—4<0.
PAll Al ] -
OrtBer: (—1 1;4). _1‘1' 4" xy
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YpaBHeHHUS U CHCTeMbI YPABHEHUI

1. Ienoe ypaBHeHHe-ypaBHEHHE, B KOTOPOM 00€ YaCTH SBISIOTCS HETBIMH
BhIpa)keHUAMH. Harpumep: x*-10x2+3=0.
2. CremneHb 1e70TO ypaBHEHHS — CTEIIEHb MHOTOYIECHA P(x) , Koraa ypas-

HEHUE 3aMMCaHO B BUJIE P(x) =0; 2 -8J3x? —4x)=3x;

3x° —24x%° —4x% +32x = 3%° ;= 28x° +32x =0 , 3HA4UNT, CTENIEHb YPAaBHEHUS
paBHa TpeMm. Otser: 3.
3. a) (2x+4)3x-1)—(6x—12)x+3)=100;

(x+2)3x—-1)-(3x—6)x+3)=50; 3x* +5x-2-3x> =3x+18-50=0;
2x=2-18+50; x=1-9+25; x=17;6) 6x(x+1)—(x2—x—2):68;
6x% +6x—x>+x+2-68=0; 5x>+7x—66=0; D=237%;

w= 3T s - a4

1
4. TIlpu D >0 2 xopus, mpu D =0 1 xopens, npu D <0 HET KOpHEH.
a) 3x2 +kx+12=0;D=k>-144>0; (k—12)k+12)>0.

Otger: (—o0;-12]U[1240). 6) 3x* +6x+k=0; D=36-4-3-k=0;
36 =12k,k=3.

B) 15X’ +kx+60=0; D=k>-4-15-60<0; (k—60)k+60)<0.

5. a) (x2+2x)2—10(x2+2x)+21:0; X +2x=y; y -10y+21=0;

D=100-84=16, y =04 7. -3, 242v=7; ¥ +2¢-7=0;
2+

D:4+4~7:32;xl’2:2—T4‘/5:—112 2;x2+2x:3;

W 42x-320; D=4+43=16x3 =" _lx, =3,

OrtBerT: —11«/5;1,——3.
6) (x2+x+1Xx2+x+4)=50; x2+x+1=y; y(p+3)=50; D=9+4-50=209.

6. buxBaapatHOe ypaBHEHUE — ypaBHEHHUE BHUjA ax* 4bx* +c=0 i (S
a #0 . OHO MOXET UMETh OT OHOTO JIO YETHIPEX KOpHEl Uil HE UMETh

KOpHEH.
a) x*—11x2-80=0; x>=120,°-11y-80=0; D=121+4-80=217;
y1:11+21:16;y2<0; x2=16;x1,2=i4.OTBeT: 4.
6) It +17x%-2=0; x> =»>09y>+17y-2=0;
~17+19 1 , 1 1
D=289+4.9.2=192 y =— 2 =— 3, <0; x> =—;x,=*—.
N 18 9 Y2 9 1,2 3
B) 12x* +19x2 +5=0; x> =»>012y*+19y+5=0;
D=361-48-5=121; ylzﬂ:i, y,<0; xzzi;xlzziL.
24 12 1277 T3
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r) (2x2—1X2x2+1)—12(x2+7)=131; X=y20;
(2y-1)2y+1)-12(y+7)-131=0; 4y*-1-12y-84-131=0;
4% ~12y-216=0; y2—3y—54:0,D:152;y1_3+15

=9,y,<0;
x2 =9%x,=13.

7. X3 =4-x ;x~1,4 yrouHeHHoe 3HaueHHe x ~138§.

Y

6 5 4 -3 2 -¥0 1 2 3 45 6

Pemenne cucrembl ypaBHCHI/Iﬁ C AByMs HEHU3BCCTHBIMU X W Yy - Iapa

yucen (xo, yo), MIPH TIOJICTABICHUN KOTOPOH B CHCTEMY MOIydYalOTCs
BECPHBIC paBCHCTBA.
2.2 _ g2 _ 22 _
x2 y©=9 ; ( 5) =9 BEPHO, 3HAYUT, (— 5;4) - pelieHue.
2 +3y=37" |(-5P +3-4=37
5 {xz +3xy=5. {(—5)2 +3(=5)-4=5

; — JI0’)KHO, 3HAYHT, (— 5;4) - HE SB-
xy =-20 -5-4=-20
JISIETCS PEIICHUEM.

9. a) {;C:/ :ZZ =9 Orser: (J_r 2,6;11,6) : (ir 1,6;12,6).
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_ 2
6) {y—2—x 4.OTBeT: (0:2),(1,7;-1), (- 1,7:-1).

™

>

10. a) Orsert: HeT.

AN

0) OTBer: na.
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B) OTBeT: na.

2x-y =13 ) 5
11. a ;o y=2x-13; x"—-(2x-13) =23;
) {xz—y2=23 y ( )

X —4x2 +52x-169=23; 3x*—52x+192=0;

212 1 16
D = 400,x = ; O 125, =18.5 20, =—%. Oreer: (12;9),(?;—9.

3
+3y =5
6) {xz D x=5-3y;25-30p+9y2 —5y+3y2 +2-73=0;
X' =xy+y° =73
35+61 48 -79
132 -35y-48=0; D=61%,y, = =y, =-1; x=—IDx,=8.
v y N=" =g =30

OrBerT: [—Lg;ﬁj,(&—l) .
1313

2 2 _
B) 2x2_y2‘23; 4x* =64 x2=16 x,=44; 32> =23;
2x° 4+ y° =41 ’
92 =93y, =23 . Otser; (4,43)(+4:43).
2x+y=17 i 5

1
r) g1 1 A55y=7-2x4 —+ -==0
) B (S y X 7L0x 6

5

x y 6
6(7—2x)+6x—-5x(7-2x)=0; 42—12x+6x-35x+10x> =0 ;
10x2 —41x+42=0 D=1x= 412;;1 =12—é:2,1;x2 =2; »1=28)y,=3.
OrBer: (2,1;2,8),(2;3).

12. IlycTh xM — JUIMHA, Y M — IIMPHHA, TOTAA Xy M - IUIOMAIb WM

4800m 72, 2 (x + y)M — nepumetp unu 280M. ITomydaem cucremy:

{xy =4800 {xy =4800

2x+y)=280" |x=140—y" (140 )= 4800 ;
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3% —140y +4800 = 0; D = 20%; y, :M()T”Lzozgo;y2 =60;

x =60;x, =80 . Mrak, 60M 1 80M — CTOpOHBI IPAMOYTOJIbHHKA.
Otset: 60M, 80M.

Apudmernueckasi 1 reoMeTpUYECKasi MPOrpeccus.
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,a3 = 8,a4 = 15,a5 = 24

6) a, = nf_z ,ay=0,ay=1/2,a3 =3/5,a4 =2/3,a5=5/7;

B) a, = 05" =2"" 4 =1,ay =2,a3 = 4,a5 = 8,a5 = 16 .
ay a a _

3. a ay=20;a,,,=—-2; ay=—=10; a3 =—==5; a, =—=25;
) 1 n+l 7 2 7 3 ) 4 )

as =a74:1,25 ;0) @ = 33a,, = (-1)'a,;

a) =—ap = 3;a3 =a; = 3;a4 =-a3 = —3;a5 =ay4 = -3.

4. Apudmernueckas IpOTrpeccHs — YHUCIOBas MOCICIOBATEIBHOCTE, B KO-
TOPOI1 KakK0€ YHCII0, HAYHHAS CO BTOPOIO, PABHO NMPEBIIYIIEMY, CIIOXKCH-
HOMY C OJHHM U T€M K€ YHCIIOM, TOCTOSHHBIM JUISl 3TOH IOCIIeI0BaTeIbHO-
cTu. a; =37,d =4 ;

ay=ay+d=4%ay=ay+d =45;a4 = a3 +d =49;a5 =a, +d =53.

5. a,=aj+d(n-1); a) a; =a;+10d =-3+10-11=107 ;

6) ay =a;+30d =0,8-30-0,2=-52.

6. 1217 ...; ay=12;d = -5;a, = ay +d(n-1)=12-5(n—-1)=17=5n;
—58=17-5nm;5n=75;n =15, 3HauuT —58 = qy5;

~76 =17—5n;5n=93;n :9—53e N, 3Haunt —76 - e wien (a,).

7. a, =k+b; a,y = Kn—1)+bia, = k(n+1)+ bia, = <ol sl ;“"“ ;
Kn~1)4b +k(ns 1)4 b
2
apudMeTHIecKas pOrpeccusl, YT,
a) a,=3n-1 —apudmerndeckas mporpeccusi ¢ k =3,b=-1;

koip = —~ BEpHO A1 Jiroboro n € N, 3Hauur, (an) -

6) a,, =—n+16 —apubmeruyeckas nporpeccusi ¢ k =—-1,b=16;
B) a, =0,4n —apudmerndeckas nporpeccusic k=04,b=0;

) a,=14n";a, =14;a, = 56;a3 =126 ;

56—-14 #126—-56, 3HaunT (an) — He apudMeTHIecKas MporpeccHs;

1
o a, :% — apudmeTnyecKas nporpeccusi ¢ k = Z,b =0.
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8 S, :%(n_l)w; 1,5;4,5;7,5;...;4=15d =3; S(,:%ﬁzﬂ.
9. a) g=-8d=5; S :#10:145;

6) a = 04;d=-02; Sy :0’8‘—20’2'9.10 5.

10. 50;51552; .3 70; n=21:a,=50;d =1; Sy, = 20720 51 _1260.

11. T'eomeTpuueckas Mporpeccust — Takas YUCI0Bas IOCIEIOBATENbHOCTD, B
KOTOpOM NEPBBIi WiEH OTJIMYEH OT HyJIs, a KaX/blil U3 MOCIEAYIOIUX PaBEH
IIpeAbIIyIIEMY, YMHOKEHHOMY Ha HEKOTOPOE IOCTOSIHHOE Ul JaHHOM I0o-

CIIEIOBATENLHOCTH YHCIIO, OTINYHOE OT HyJist. by =72, =05 ;
b2 =72-05= 36;b3 =36-0,5= 18,'b4 =18-05= 9,~b5 =9.05=45.
12 b,=hg""s @) b=2q=-lbs=2-¢"=2-(-1] =2;

5 3
1y 28 1
6) b =8,q=1/2bg=8|—| = =—;
) s ° (J 2 4
B)bl=2,q=\/5,b7=2'(«/5)6=2~23=16.
"1 6 1
13. S :blq ,apu g #1;12;-6;3; ... =12;g=-——=——:
(T h=124="1,="3
1l L
67 12.63-2 213 63
R 7 T
_7_1 :
: 12(64-1)  —12-63
14. a) b =12,g=-2; S¢= . =-252;
327-1) 78
6) b =3,9=3; Sg= =
" T Bl Bl
IS. S:Lfbl=6,q=—o,1
l=q
4 1 12-3
16.-a) 12;-4;1; ... g=—=~=3|q|<1; =12, =—-=9;
) m <l A p
0) 2; V21 qz—zzL;|q|<1; b1=2;S=L=£,
2 V2 1_L V2-1
05 5 V2
17. a) 0,(5)=0,555......= 0,5+ 0,05 +..=—>— ==
1-01 9
6) 0,(26)=0,2626.......= 0,26 40,0026 + ... = —20_ _ 26
1-0,01 99
B) 0,3(2)=0,3222..... —03+0,02+0,002+.. =03+ 202 3,2 2

1-0,] 10 90 90
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CreneHn ¢ PAlHOHAJBHBIM IIOKAa3aTEeJIEM.

1. Dynkmms f (x) Ha3bIBACTCS YETHOM, €CIIH UL M000ro x m3 ee obnactu
onpezneneHus f (— x) =f (x) Oynxuusa  f (x) Ha3bIBAETCA HEYETHOH, ecnu
JU1st 000ro X U3 ee 00nacTH onpeneneHus f (— x) =—f (x) f (x) =x? -
YeTHas, q(x)= X — He YeTHas.

2. a) y= 15x2 y(— x)= 15- (— x)z =15x> = y(x), 3HAYUT y(x) — YeTHas;
6) y= —46x° ; y(— x) =—46- (— x)3 = 46x° = —y(x), 3HAYUT y(x) — HEYeTHas;
B) y= |x| y(— x):|— x| = |x| = y(x) , 3HA4UT y(x) — YeTHas;

r) y= 2x|x| y(— x)= 2(— xXx| = —2x|x| = —y(x) , 3HAQYUT y(x) — HeyeTHas;

o) y= x4l y(— x)=(— x)4 + (— x)2 +1=x*+x2 +1=y(x), 3HAYMT,
y(x) — yeTHas;

e) y=x+x -2 y(—x)z (—x)3 +(—x) —2=—x—x-2% iy(x), 3HAYUT,
y(x) — He YeTHas U He HeUeTHas;

xK) y= (x—8)2 y(— x) = (— )6—8)2 # +y(x), 3HAYUT y(x) — HE YeTHas U He

HEYeTHas; 3) Y = 2 y( ) 10 = —y(x), 3HAYUT y(x) — HEYeTHas;

) y :;iz; y(-x)= (_1)2 :xi2 = y(x), 3Haunr y(x) — YeTHasL;

K) y :i; y(— x): 13 * iy(x), 3HAYUT y(x) — HE HEYETHAs U HE
x+2 —-x+2

YeTHas.
3. y=x“rme aeN; Hanpuwmep: y=x2;y=x5 .

4. 1.Ecmu x=0,10 y=0.2. Ecmu x#0, 10 y > 0. 3. OyHKuus ABIgeT-
cst 9eTHOH. 4. DyHKIUS BO3pacTaeT B IPOMENYTKE [0;+oo) u yOBIBaeT B

(— oo;O]. 5. O6nacTh 3HaYCHUS HYHKUHN €CTh MHOKECTBO HEOTPHIIATEIbHbBIX
qrcell.

5. flx)=x%50) £(-4)> 05 f(0)=0;/(4)>
6) f(5.6)<f(7.6) T.x. |56/ <|7.6]; f[—%)> f[—%} TR =t > (=2

6. 1. Eciu x=0, 10 y=0.2. Ecmmu x>0, 10 y>0wu ecniux<0, 10

1 1

y<0. 3. Oynkius spisercd HedeTHOH. 4. DyHKIUs Bo3pacTaeT Ha Bcei

obmactu ompenenenus. 5. O0OnacTh 3Ha4YCHUS (QYHKIUH €CTh MHOXKECTBO
BCEX JICHCTBUTEIIBHBIX YHCEIL.

7. flx)=x"10) f(-25)<0; £(0)=0; f(15)>0;
6) f(1.4)< f(L6) Tk 14<16, ( 3)> (—5) TK —3>-5.
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8. ApI/I(bMeTI/I‘IeCKI/Iﬁ KOpEHb n -0l CTENEeHU U3 Yuciia a — HCOTpULIATCIIb-
HO€ YHMCJIO, n -as CTCIICHb KOTOPOI'o paBHA a .

4
a)l:4i T.K.lZOH 1 :i;6) —l¢3—L T.K._—1<0.
3 V81 3 3) 8l 57V 125 5
[-1 (1 ,[81
9. a) Y216=6;6) 5|— =-05; B) 45— =4—=15;
) ) 32 ) 16 Ve
r) 3,/—3% :—3,/%7 =-15; 1) -05Y81=-053=-15;

e) 0164 +0,23-27=0,1.2-0,2-3=-0,4.
10. a) x> =8x=2 06) X +27=0;x>=-27;x=-3;
B) x° = 5x5 = +5; 1) x*=-9 mer KOpHEH;
) 81x*—-1=0 , x4 :é;xl,z = i% ;e) 16x* +4=016x* = -4 mer KOpHeii;
x) %xS +2=0;x" =-32x=-2.
11. KopeHb U3 npou3BeeHHs HEOTPULIATEILHBIX MHOKHTENEH paBeH MPOU3-
BEIICHHIO KOPHEN U3 5TUX MHOKUTENEH Nab = Q/Z . Q/Z , a,b>0.
JlokaxeM, 4To %-%20 u ( %% )" =ab.
%-%20 T.K. %,%20.
ITo cBolicTBY cTereHr IPON3BEICHNS (% % T = (Q/Z )1 (Q/Z )1 =ab , urn.
a) §0,0016-81=0,2-3=0,6;
6) Y2432 32.3 =324 32.2.33 = {0535 —¢.
a Wa
12. Ecmu @ >0,b >0, 10 #/— =—. JloKa3aTenabCTBO.
b4
’\1/; )n -

12 2 4
62_6:2_:i 6) #:42:416=2
3 33 2 2
15 1 i
13. )_5:5_3:5J§,6)L:6 25" _ S 3625,
[ 3 325 25 25
4f 3
)i_ 8v4 = 2464
44 4
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14. ) V27 = W27 =3 6) W32 = V32 =42 ;
B) Y2443 V2-43 =Y+\3lo-3)=Ya-3 1.

15.Ecmi @ >0 m X — MpOW3BOIBHOE PAIlOHATBHOE YHUCIIO, TIPECTaBIICH-

m

m X_ no_n m.
HOe Ipo0bI0 — , TOe m — LeNoe, n— HaTypanbHoe, TO a” =a” =Va"
n

1

1 -1 -
a) 1002 =4/100 =10 6) 814 =381 2%;3) [33j3 =3,/% =15.

8

16. s mo0Obix a,b > 01 JOOBIX pallOHATBHBIX p U ¢ :

aPa? =a?*1;2)a? +a¥ =aP™,; 3)(ap)q =a?;4)(ab)’ = aPb?

P p
5) [zj _ar.
b)  »P

2 o211 4 5 15 1
a) a3-a%=a3 4=a12;6) a5 +a" =" 0 =407, ) (ao’z)g =a506 =46,
32 o5 2,11 03 5[ 2 03 04
a -a a”Na® a’-a”
17. o) Y8 32 6o LN 24 _ 03043 _ 2
1 a b o
ab
1 3 2
232 22 (2 4.1
2 2 322
18. a) = =3.23 3 =6;

1 11
ﬁ.23 32.23
1 4 2
3
16255  23.55
0 T =73
23:5706 53 .55

=2-5=10.

TpuronoMerpnyeckue BbIpaKeHust
U MX Npeodpa3oBaHusd

1. CuHnyc yrma a — 4HCIO, paBHOE OpJIMHATE KOHIA SIUHHYHOTO Pajiy-
ca, 3a1aI0IIero yroil a .
Kocunyc yria @ — 4uncio, paBHOe abcupcce KOHIA €IHHUYHOTO paauyca,
33/1aI0IIEro yroi a .
TaHreHc yrina ¢ — 4YMCIO paBHOE OTHOIICHHIO CHHYCA YIJIa d TaKOTo, 4TO
a#rw/2+mk,k € z, K KOCHHYCY 3TOT0 yrJa.
Koranrenc yrnma a — 4YHCIIO, paBHOE OTHOLICHHIO KOCHHYCA yriida d TaKo-
TO, UTO & # 7k,k € z , K CHHYCY 3TOTO yIJa.
a) 2sin30°—cos60°+31g45°=2-0,5-0,5+3=35;
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0) 4ctg4d5°—sin60°+cos30° =4 —73-1—73 =4.
2.
YETBEPTh I 11 11T IY
sina + - -
cosa - - +
tga - + -

ciga - + -

+| ]+ +

a) sinl43°>0; 6) cosl08°<0; B) 71g61°>0; 1) c1g280°<0;

) sinl25°-¢c0s200° = «+» - «-»<0; e) tg160°ctg200° = «-» - «+»<0.

3. sin763° =sin(720° +43°) = sin43° ;

IIpu 3TOM HCIIOJIB30BaIOCh cIemyroriee CBOMCTBO:

sin(27 -k +a)= sina,k € z. Kocunyc, TaHTeHC, KOTAHICHC OOMAAl0T aHa-

JIOTUYHBIM CBOMCTBOM.

4. y=sinx,y=1Igx,y =cigx —HEUYCTHBIC; ) =COSX — YCTHas,

a) sin(-30°)=—sin30° = 0,5 ; 6) rg(-45°)= —1g45°=-1;

B) cos(~60°)=cos60°=0,5; 1) crg(~30°)=—crg30°= 3.

5. VYroxn B 1 pax — HeHTPaIBHBIH yToJI KOTOPOMY COOTBETCTBYET AIHMHA Y-
T paBHas JUITMHE PAInyca OKPYKHOCTH.

a) 2,5= [2,5-@}3 =(@J°; 6) %:&:450 :
T

b 4
) —E— 189 900 1) 1or=10-180° = 1800° .
2 2
b 2 b 3n
a) 120°=120—=2; ) 270°=270 — =2~ ;
180 3n 180 2
B) —180°=—180-——=—m; 1) —150°=—150.—— =%
180 180 6

6. a) 3sinn—cos37n—3tg%:0—0—3:—3 :

0) 2sin(— %J + cos(— Tt)+ tg2m + tg[— %) =2 sin% +cosm+ig2n— tg% =

=-2.05-1+0-1=-3.

1
75 1+ctg2a= — stga-ctga =1,
cos“a sin“a

:l—sinza:cosza;

7. sina+cos’a=1; 1+tg2a =

. . sina
a) l1—sinacosatga =1-sinacosa

cosa

2 2 _1-

0) 2—cos“a—-sin“a=2-1=1;

2 2 -2
tgactga—cos“a 1—cos“a sin“a 2

= = =-1g"a.

sinZa— tgactga sinZa—1 cos’a
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8. g<a<n;a) sina:O,6;cosa:—\/1—sin2 =-0,8;

sina _ 0,6 3

cosa 08 4’

2 15 i
0) cosa——— sina =v1-cos’a = l—i:%;tgazsma——i

cosa 15
1[1+tg a V1+3 B
sina =\/l—cos2a :1{1—% zﬁ.

2
9. a) sin(l 80°+ a) =—sina ; 0) cos(270° - a) =—sina; B) 1g(90°+ a) =—ctga,

tga =

B) tga =— V3, ;€080 = ———

. (m T
T) sm[5+aj =cosa ; 1) cos(n—a): —cosa; e) tg[z—aj =ctga .

10. sin(aiﬁ):sinacosBicosasinB; cos(aiB):cosacosBisinasinB;
sin(a—ﬁ)+cosasin[3 _ sinacosP—cosasinB+cosasinf

= =1:
sin(a+B)-cosasinB sinacosp+cosasinp—cosasinp
sinla + +sin(a—B) _sinacosB+cosasinB+sinacosp-cosasinf _
cos(a+B) cos( —[3) cosacos—sinasinfB—cosacosP—sinasinf
2sinacosf

=] =—t,
—2sina s1n[3 gh.

11. a) sin75°= sm(45° + 30° sin45°c0s30° + cos45°sin30° =

B Tl

6) cos15°=cos(90° - 75°) = sin75° =

I
2 2 2 2

E
2R

=
?

B).sinl05° = sin(90°+15°)= cosl5° = ! ;

4
I)cos105%= cos(90° + 15°)= —sin15° = —sm(45° 30°):

= —sin45°¢0s30° +cos45°sin30° = ——2 £ ﬂl S M
% 22 2 4

. . 2
12. sin2a =2sinacosa;cos2a = cos“a—sin“a = 2cos*a—1=1-2sin’ a;

2tga sin2a _ 2sinacosa
tg2a = 55 a =sina ;
1-tg°a 2cosa  2cosa
2

alcos? a —sin? a): cos2a;

B) sin2a —(sina +cosa)2 =sin2a —{sin? a + cos® a + 2sinacosa | =

=sin2a—1-sin2a =-1;

2frg15 _ iig 1
31930° =3 - ——=1.
l—t 1-1g%15° NE

6) cos*a—sin*a = |cos? a +sin
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13. a) 2sin75°cos75° = sin150° = sin(180° —30°) =sin30°=0,5;

6) cos?165°—sin?165° = c0s330° = cos(360° —30°) = cos30° = g;

ﬂ =1g210° = 1g(180° +30°) = 1g30° = £

1-tg2105° NG
14. sina+sin[3:2$ina;6~cosazi;
sina—sinBzQsina;B-cosa+B; cosa+cosB:2cosa;B-cosa;B;

. a+B . a-—
cosa—cosf} = —2s1n—'3~s1n—'3;

a) sin3a+sin5a = 2sindacosa ; 0) sin3B—sinP=2sinPcos2p ;
B) cosda+cos2a =2cos3acosa;
r) cosa—cos5a =-2sin3a sin(— 2a) = 2sin3asin2a .

sin5a+sina  2sin3acos2a

= =tg3a
15. @) cosSa+coa 2cos3acos2a € 5

cosda—cosba _ 2sinSasina

= =tg5a-tga.
cosda+cosba 2cos5acosa
€0s58°—c0s32° —2sin45°sin13°

16. a) — - =— =-1;
sin58° —sin32° 2sin13°cos45°

sin130°+sin50°  2sin90°sin40°
c0s130°—cos50°  2sin90°cos40°
T.K. c0s90° =0.

; JaHHOE€ BBIPAXKECHUE HEC UMECT CMBbIC]IA,

HNTorosoe noBTopeHue mo reMam.
(K Y4eOHHUKY M0/l HAYYHBbIM PYKOBOACTBOM THX0OHOBA)
CreneHb ¢ pan-noKa3artejem.

1. Ilycte a - meiictBurenbHOE uucio, a # 0,n - HaTypaisHOE uncno: Toraa

_ 1 1 1 1 _ 1
Da2=—=—;06) (-3 = =—;B) 110=—=1;
) a) ; ,)()5(3 55 ®) =

-2 2 -1
r) (Ej :(lj :ﬁ; ) (lj =2; ¢ (-2 =1; %) 1,075° =1;



2. ab#0;, mneZ,;
1) ama" :am+n;2) Q" e g =g 3) (amT :amn;

4y (ab)y =a™" ;5) [%Jn :Z—

-2 —2+1 -1
o (3B
2 -3 2-3 -1
) -G ) e
7 7 7 7 4
0

) (017 =(0,1)% = (0,1** = (0.1)* = 0,0001;
1) (a2 TS =a®; e) (b_3)Z =b7%; %) (ab)_2 =a?b7?;
-4

3) (azbyl =a %! ; W) (Zazyz =272, 4= aT ;

_ 2
0 [2 T_(ey_ Y O Bl O ) S el
) \a) T3 = -6 [

2) a) 3000007 =(3.105)2 =9.10'°; 6) o0,001° =(10*3)3 =107,

B) L 0.0016=1,6-10".
625

3. Apudmernveckuii KOpeHb n — OW CTENECHH U3 YMCIa ¢ — HEOTpHIIa-
TENBHOE YNCII0, # — asi CTeTIeHb KOTOPOTO paBHA 4 .

V27=3,1x 320 u 3’ =27.

4. U3BneyeHue KopHS n — oM cterneHu. OHO SABJIAETCS OOPATHBIM K BO3-

BCICHHUIO B CTCIICHb 71 .

5. w556 73w /L_:r){if_[if_i.
- o o 62525 3) \3) 9
12

m) V102210 3. =10* =10000+

6. YpasHemme x>\t

2’”4/2;(a<o).

)a) ¥-8=-2;6) ¥-1=-1; 5) 3/;_71:_?1; n V-3 =3,

2) a) ¥*=-27; x=3-27; x=-3.6) x* =625; x5 =+Y625 ; x, =+5.
o VE L,

6) 410000 —23/-0,001 =10+2-0,1=10,2;

B) V3-v2 3+42 = B2 3+42) =02 =47 .

=a HUMECT eﬂI/IHCTBeHHblﬁ KOpPCHb paBHLIfI
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8. 1) §ab =¥a 3o 2)n%=%; 3) Wa =" s 4) ar =Ham.

9. ¥Yab=%a % , a,b>0 neBas u mpaBas 4acTH HEOTpULATEIbHBI. B03-
BeJIEM TPaBYIO YaCTh PaBEHCTBA B CTENEHb 7 M yOEIMMCs, UTO OHA paBHA
b. Tlo CBOMCTBY cTemeHeH C HATYpalbHBIM IOKa3aTeIeM IMOJIydaeM :

Wa 4] ~Wa -Wo) =a-b, mmn
10. a) 3/216-0,027 =3/216-3/0,027 =6-03=18;
6) 3’\/10 -%/_—%/108-2 =3216 =

6;

5 5

1) \/W J_) = (V1002 ~16-2)+42 = (10v2 - 42)+ V2 =
=632 =42 =6; e)(ﬁ)5 25 =2 w) \oea = Yea =
11. a) V34%° 39a =3/3-9-a® b* =3ab;

6 4a2b 4a2b3 _4a2a2bb3 B
i 3 R e

12. Ecmu a > O,X — TIPOM3BOJIBHOC PAallMOHAJIBHOC YHCIIO, TIPEACTABJICHHOC

m

Ipo6bI0 m/n ,THe m — LeNoe, 1 — HaTypalbHOe, T0 a* =a =4 a™ .
3 -2
1) a)154=915°; 6) 273 =272 ;
2 5
) a2 =33, 6) V25 =22 ) Vs

13.Ecnu @ u b NOJOXKUTENbHBIE JCHCTBUTEIBHBIC YUCIA, @ X U ) — pa-

ITMOHAJIBbHBIC YHCJia, TO

aX

) a'e? =a""; 2) (ax)y =a?¥; 3) (ab)f =a"b"; 4 —y:axfy;
a

14. a*-a’ =a*".

HOKai}aTeJ'ILCTBOI PaCCMOTpI/IM JBa pallMOHAJIBHBIX YHUCJIA, IIPEACTABIICHHBIC

ﬂ u & . I/IX BCeraa MOXKHO HpeZ[CTaBI/ITb B BUC M
9 q> 94>

B BUjIE JIpo0Oeit

n 220 , TIle 3HaMeHartenu ApoOeid paBHbL. [loaTomy Oynem cyuTaTh, 4TO

N4>
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paliOHAJIbHBIC YMCIa X WU ) YiKE INPEACTABJICHBI B BUJAC ABYX ﬂpO6eI71 C

ml m2 o
OJIMHAKOBBIMHU 3HaMeHarenssMu — U —= . [1o cBoiicTBY apupmeTnyeckux
n n
KOpHEH 7 — OH CTEIeHU MOoIydaeM:
my+m, my my

m Iy Imy g m o, my
aad =an can =Na™m Nag™ =Ngmtm =4 n —gn n =5y , UTIL.

1
1

1o o203 o a
15. a) 95275 =(32F(33F=35.35=3;6) (éjzziz‘/ng

64 L Jea 8°
642
1 1
1 1 a2 14y 1 2 11
16. a* ai/Z:a4 a-a’| =a* a3 | =a%*-a’5 =42

17. a) f‘bl 1 a2 +h2;
a2 —b2 a2 —b2
1 1 1 1
5) a* +b* _ a* +b* _ 1
a—vb (1 1YL Y Y
a* - a* +b*
18.

1)a)eana>b>O,z>O,T0a2>b2;6)ecn1/1a>b>0,z<0,T0a2<b2;
2) a)3>22>0,10 3°>2% 1k. 9> 4;
6) 3>2-150,10 3 <27 Tk rz.
3.2
L gyl yl 4
19. a) i “u ud 2T.K ﬂ>£;—l<0,T0 > s 14 2;
14 13 137 14" 2 14 13
V3 V3
6) [%j u (0,755 1. k. %<0,755;«/§ >0 ,10 [%j <(0.755)3.

Crenennas pyHKUHsA

1. OoOnactp onpeneneHuss QPyHKIMU — BCE 3HAYCHUS HE3aBUCHMOW Tepe-
MEHHOI1.

2. HaiiTu Bce 3HaYeHHUS apryMeHTa, IPU KOTOPBIX (POpMyJsIa UMEET CMBICI.
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3. a) y=2x+4; D(y)=R; 6) y=4x*+3x+5; D(y)=R;

B) y:l;x:tO; D(y):(—oo;O)u(O;+oo); r) y:x/;;xZO; D(y)=[0;+oo);
X

om) y=+4x+1;x+120,x>-1; D(y):[—l;+oo);

e) y L r2s0xs2; D(y)=(2;+0).

Vx—=2
4. Tpaduk QyHKIHH — MHOXKECTBO BCEX TOUCK KOOPAMHATHOM IJIOCKOCTH,
abciucchl KOTOPHIX PaBHBI 3HAYECHUSAM apryMEHTa, a OpJHHATBl — COOTBET-
CTBYIOIIMM 3HAYEHHUSIM (pYHKLIUH.

5. a) y:|x|;

0) y=|x+1|—2.

\ X
5 4 2 107 2 3 4 5

6. @yuKIus Ha3pIBaeTCsi Bo3pacTtaromed (yOblBaoIei) Ha, HEKOTOPOM
TMPOMEXYTKE, ecIr OONbIIeMy 3HAUCHUIO apryMEHTa M3 3TOTO NPOMEXKYTKa
COOTBETCTBYET OoJbliiee (MEHbIee) 3HaueHHe QYHKIUH.

a) y:x2 Ha [1;3); 0) y=—x Ha [—1;0).
7. Ot 3HAYeHHs MOKA3aTelsl CTEICHH 7 .

8. 1) a) crenieHHast GyHKIUS ) = x2 BO3pacTaeT Ha MpoMexyTke x > 0, ec-
m r>0;

0) crenennas GyHKuus y = x2 yObIBaeT Ha mpoMexyTke x >0, eciu 7 <0

2) y =x Bo3pactaeTHa x=20; y= 1 yObBaeT Ha x >0 .
X
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N | =

9. x2=4 Jx=4 x=16
2 2

=2 ) 2
10.a) y=x3 - yOwiBaer, T.K. r= Y <0; 6) y=x3 — BO3pacTaer, T.K.
3
2 > 3
r:§>0; B) y =x2 — BO3pacraer, T.K. r:5>0;
3

r) y=x 2 — yObIBaeT, T.K. r:—%<0.

11. dysxims [ (x) Ha3bIBAETCS YETHOMH, €CIH UL IF0OOT0 X M3 ee 00IacTH

onpenenenms f(—x)= f(x);

y= Lz y(=x)= L Lz = y(x), smaunt y(x) — YeTHas , YT,
X x

(-xF
12. y:x3 D(y):E(y):R;y>O mpu x>0;y<0 nmpu x<0, y=0mnpu
x=0; y Bo3pacTaeT Ha R ; He4YeTHas.

Y

13. Oynknus  f (x) — Ha3BIBACTCA HEYETHOM, €CIIM JUId TI000ro x M3 ee
obmacty onpeneneHus f (— x)=-f (x) .

y=x" y(-x)=(- x)3 =—x* =—y(x) , smawur y(x) — meuernas , urn.

14. OOGnacth onpeaeneHuss CHAMMETPUYHA OTHOCHTEIBHO HYJIS.

15. a) cumMMeTpUYeH OTHOCUTEIBHO OCH OP/IMHAT;
0) CUMMETpPHYCH OTHOCHTEJILHO Hayasia KOOP/MHAT.
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16. a) y=x6;

X
2 3 2 1 49 1 2 3 a
6) y=x;
v
X
4 3 =2 A 0 1 2 3 4

17. y=3x;

D(y)=E(y)=R;y>0HpI/I x>0; y<0 mpm x<0; y=0 mpu x=0;
BO3pacTaeT Ha R ; HEYeTHasl.
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= | -

on
- >

D(y) = E(y) = (— oo;O)u (0;+oo); y>0 opu x>0; y<0 mpu x<0;y6s-
BacT Ha D(y); HeYeTHasl.

19. Tumnepbona.

20. a) Pactsoxenuem B 2 pasa Broab ocu 0Y. 0) I'paduk nepsoit dyHKIMU
pacmiosioxeH B 1 u 3 ueTBepTsx, rpaduk BTOpoil — B 2 U 4 4eTBEPTIX.

21. OOpaTHas NPONOPLHUOHAIBLHOCTS.

22. a) ¥°>27; x>327; x>3 6) x* <625; —625 <x <625 ;

-5<x<5.

3. 2241,
X
1 23 4 5 6
Orser: 1.

24. a) J2+x=3;2+x=9;x=7;01Ber: 7.6) V2x>-3x+2=4-x;
2x2 —3x+2=16+x>—8x; x> +5x—14=0;

D=25+56=81;x =#:2;x2 -7

IIpoBepka: x =2;4/2-4+6+2 =4-2 — BepHO
x=-7;42-49+21+2 =4+7 — Bepuo. Ortser: -7, 2.
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DJieMeHThl TPUTOHOMETPHH.

1. Vron B 1 pag — HEHTpaNbHBIM yroi, KOTOPOMY COOTBETCTBYET IJIMHA
IIyTH, paBHas JUIMHE paiuyca OKpPY>KHOCTH.

2. (@j"; a)n:180°;6)£:&=
T 4

45°;
B) 375:3-180"=120°; T) i1[:3-180":13»50.
3 3 4 4

T T T
3. ——pan.a) 180°=m;06) 90°=90-—=—;
180pﬂ ) ) 180 2

B) 200=20. -2 r) 15002150.i:5_“'

180 9 180 6

4. a) n~3]14; 6) %::2,09; B) §=1,57; r) 2m~6,28.

5. a) —§>—2; 0) 1<32; B)2n<6,72.

6. EnuHnuHas OKPY)XHOCTh — OKPY)XHOCTh €IMHHYHOTO pajfyca C IeH-
TPOM B Hadaisie KOOP/IHHAT.

7. a) NpPOTHB YacOBOIi CTpeNKH, ©) IO YaCOBOW CTpEIIKe.

8. ) (01); 6)(01); B) (-1,0); 1) (1,0); 1) (1,0); ) (~1,0).

9. Kax/0ii TOYKe COIOCTABUM Yroll & , a yriIy @ — €ro TaHreHC, T.e. Jeii-
CTBUTEIIBHOE YHCIIO.

10. a) A(-10) a=r+2mneZ; 6) B(0); B:§+2nk,keZ;

5 c[ﬁ;ﬁ
22

1. a) (0;1); 6) (0,1); ») (0,-1).

12. CI/IHyc yria & — 4ucCiio, paBHOC OpAUHATEC KOHIAa €AUHUYIHOI'O paanyca,

3a1ar0IICTO YI'OJI & .

KOCI/IHyC yriia o —— 4HnCJio, PaBHOC a6cuncce KOHIIa €AMHUYHOI'O paauyca,

3aaro1ero yroil o .

Tanrenc yrjia ¢ — 4UCJI0, paBHOC OTHOLICHUIO CUHYCA yIJla & TaKoro, 4To

J; y=£+2nl,leZ.
4

T
a # > + 7k, k € Z , K KOCHHYCY 3TOTO yTJIa.

KoraHreHc yria @ — 4YuCIIO , PABHOE OTHOIICHUIO KOCHHYCA YIVIa @ TaKo-
r0,4T0 & # 7k,k € Z , K CHHYCY 3TOTO yTJa.

13. a) sinx=0; x=mneZ; 6)cosx=0; x:§+nn,neZ;

. T
B) sinx=1; x:3+2nn,neZ; r) cosx=1; x=2nnneZ.
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14.

p 0%(0) 300 & 459 & 60%[ = 90°| L
6 4 3 2
1
sina 0 = Q ﬁ 1
2 2 2
1
cosa 1 £ ﬁ = 0
2 2 2
1ga 0 L 1 \/g -
V3
ctga - ﬁ 1 % 0
3
15. a) 4cos§+fs1n——tgz— 4. —+J_ £—1 =1+ ; 2,5,
0) 2sin£+«/§cos£:2-£+\/§-£=\/§+l .
4 4 2 2
16.
4eTBEPTh 1 11 11T v
sina + - - -
cosa + N - T
tga + - + _
ctgo + - + -
a) sin275° < 0; 0) cos130° < 0; B) l‘gSO0 >0; T) ctg1050 <0;
;[)sin23—n>0; e)cos%>0; m)tg%<0; 3) ctg%<0.
17. a) sinl>0; 6)cos3<0; B)1g(-3,4)<0; 1)ctg2<0;
1) sinﬁ . cos3—TE ="+ ; e) cosz—nsin 3n =" 0
3 4 37 4

St .. Sm
XK) tg—sin — ="+""-"<0 ,
) ig 2 L

18. sin2a+cosza:1; sina:ixll—cosza ; cosoc:ix/l—sinza.
T 5 24
19. a)E<oc<Tc;cosoc=——;s1not— 1-cos“a = 1——=—;

625 25

Y S B
& cosa 7° € tgo 24°

6) 0<a<§; sino = 0,28 ; cosa =1 —sin? o = y1-0,28? = 0,96 ;

sina. 0,28 7 1 24
tgo = =——=—;cigo=—=—.
cosa. 0,96 24 tga. 7
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20. a)iga-ctga=1;6) 1+1g’0 = :B)1+ctg’o =

2 2

cos” a sin” a

1-0.62
- a)ctga:L:L: 5 6) g0 Vi—cos’a _y1-06 _i;
tgo. 5,2 cosa 0,6 3

1 1

1
B) COSOL = = =— ;T) sina = ;
\/1+tg2a \/1+22 \[1+ctg o Vl \/_
) cosa, = ! = ! :—; sino = v1-cos’a = 1—— 5

\/1+tg20c . 152 17 289 17

g2
22. a) (1 + s1n(x)(1 - sm(x) =1-sin’o =cos’a;
2

0) (cosoc—l)(cosa +1): cos’o—1=—-sin’a;

.2
1-tg“a sin” o .
B) g£a_ 1- -COS20L=COS2(l—Sln2(X=COSZCl;

1+ tgzoc cos’ a

cos® o cos® o
r) 2. .2
l-cos“a sin“a

=ctg’a ;

. . sina P
I) sinocosouzgo—1=sino —cosa —l=-cos“a;

cosa
) .2 2

tgoctga—sin“a  1-sin“o cos“a

5 =— = 5—= —ctg’a.
cos”a —tgactga.  cos“o—1 sin” o

23. a) (l—coszocX1+ctg20c):sin2a —— =141
sin” o

2 1 .2

0 COS2 all + ¢ 2(1 —Sil’l2 a=cCcos o —sin“oa =1 —Sil’l2 a = 0052 o 4.T.O.
i34
COSZ(X

24. sin(— (1) = —sin(a) ; cos(—a) =cosa ; tg(—ot) = —tg(ot) ;

a) cos(—%) < cost = g ;0) sin(—gj < _sint = —ﬁ ;

6 3 2
i b
B)tg| —— |= —tg—=-=1;
)g[ 4j 2
. T b T . W b b 11 5
r) sin| —— |-cos| —— |+ctg| —— |=—sin—-cos——clg—= ——-—— 1=—=.
6 3 4 6 3 4 2 2 4
25. a) sino _1+.cos(—a): sino +1+.coscx:
1+ cos(— oc) sm(— OL) 1+cosa sina
_ sin? o +1+cos” o+ 2cosa _ 2+2cosa 2
sin(x(1+cosa) sin(x(1+cosot) sino. ~
1 1 1 1 .
0) + = + =cos’a+sin‘a=1.

1"'%’2(—&) 1+ctg2(—oc) 1+tg2(x 1+ctg2a
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26. sinE(xiB;: sinocosBtcosasinf;
coslaxf)=cosacosBFsinasinf};
1 cos(a—B)—sin(a—B) _ cosacosP+sinasinB—sinasinf _ _ctgactap
cos(ocfﬁ)fcos(aHS) cosa cosf—sinasinfB—cosa cosf gaciep >
sin(a+[3)—sin((x—[3) _ sinacosP +cosasin —sina.cosB +cosasinB

cos((x + B)— cos((x + B) cosacosf +sinasinf3 —cosocosf + sinasin 3

2 cosasinf3
=, = cIga.

2sin osin B

2) a) cos 750 = cos(450 + 300): cos45° c0s30° —sin45°sin30° =

- 243 - 21 = ‘E(ﬁ_l); 6) sin15’ :sin(9o° —750)=cos750 :QM;
4

2 2 22 4

B) cos105° = cos(900 +150): —sin15° —ﬂlﬂr_—ﬁ) ;

T) sin105° = sin(900 +150): cos15? = cos(450 —300): cos45% cos30° +

V23 +1)
4 9
I) sin 74° c0s16° + cos 74% sin16° = sin(740 + 160): sin90° =1 ;

e) cosa = —y1-sin’o =— 1—%:—%;

1.[_f2}+_3 L _B-42,
2 2

+5in45%sin30° =

\/§ = B

T T . T .
COS| —— 0O [ =COS—COoSa +SIn—sinao =
[3 j 3 3 3 24/3

XK) sino = —1-cos?a = —Jl—% = —g;
sin[%—(x] = sin%-cosa—cos%sin(x = \E[g+£] = ﬂ@

2 3
- e . L2 - 2 _ L2
27. sin2a =2sinocosa ; /cos20 =cos o —sin“ o =2cos“a—1'=1-2sin“a ;

1—cos2a [— 14 2sina

1)a = =1ga ;
) 2) sin2a. 2sino.cosal d
L2 \cosa . .
6) (1-cos2a)etgo = (L -1+ 2sin” a}—— = 2sinocosa = sin 2a ;
sina
B) c0s2a+2sin2(—(x)=1—2sin2(x+25in2a=1;

T) cos* o —sin? a = [cos? a + sin? & |cos? o — sin? oc): cos2a ;

2
2)a) 1- sin=—cos— | =1-|sin® =+ cos? = - 2sin—cos— | =
8 8 8 8 8 8

m)_ .o 2
=1- 1—s1nz =sin—=——

4 2
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. 3 .

0) coszi—smzizcosﬂzi;B) sino :\/l—cosz(x :\/1—0,62 =08;
12 12 6 2

sin2a = 2sino.coso,. = —2-0,8-0,6 = —-0,96 ;

T) cosoczw/l—sinza = 1—0,62 :0,8;cos2a=c0s2(x—sin2a=0,64—0,36=0,28;

2tga2:2 4

1-tg’a 1-4 3

28. 1) a) sin 180° —a): sina ; 0) cos(n—oc): —cosa ; B) tg(n+0c): tga ;

n) tg2a =

T) tg(n—a): —tgo. ; 1) cos(900 - (1)2 sina ; €) sin(g—aj =cosa;

2) a) cosl7n = cos(16m+7)=cosm=—1; 6) cos% = co{2n+gj = cos% =—;

Ve

B) sin420° = sin(360° +60°)= sin60° = B
r) 1g135° = tg(900 +45°): —c1g450 = -1 ;

1) cos120” = cos(90° + 3o°)= ~sin30° = —% ;

2n 2n b1 T 1
€) cos| —— |=cos— =cos| T—— |=—cos—=——;
3 3 3 3 2

11n 11 i T 1
x) 1g| ——— =—th=—tg 2n—-—|=tg—=—;

6 6 6 3
3) sin _In =—sin7—n:—sin 2+t :—sinﬂz—ﬁ.
3 3 3 3 2
IIporpeccuu
1.
1) 1:4;9;16; 25.
2)a) a, :l’ al=1;02:%§03:§§a4:%?05:%;
n
6) a, =n(n+2), a =1(1+2)=3;a, = 2(2+2)=8; a3 = 33 +2)=15;

B) a, = ay=——=2: 0, = —i a 7i,i.
T a1 2 2o TR T3 2t aa 3y

g 3., __6 _6

ST51 470 61 50

1") a, =—}’l2 a =-1 ay =4 as =-9; ay =-16; as =-25;
3) by=2 b,,1 =2b,+1;
b2=2b1+1=5;b3=2b2+1=11;b4=2b3+1=23;b5=2b4+1=47.
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2. Apudm. nporpeccust — YUCIOBask MOCHI-Th, B KOTOPOH Ka)J10€ YUCIIO, Ha-
YHHAsi CO BTOPOTO, PaBHO MPEIBIAYIIEMY, CIOKEHHOMY C OJJHAM H TeM e
YHCIIOM, IIOCTOSIHHBIM JJIsl TOH MOCIEA0BAaTEIBHOCTH. 2; 4; 6; 8;...
3. a,=4-2n; a,,=4-20n-1); a,,, =4-2(n+1);
g =Sy o 4-2(n-1)+4-2(n+1)

2 2
n € N, 3HauuT, (a,) — apudM. nporpeccus 4.T.1.
4. a,=a+dn-1); aj=-2,d=4; a,=-2+4-99=394.
5. a)2;5:8 11;...; a, = 2+3(n—1): 3n—-1;
0) 1;-1;-3;-5;...; a, :1—2(n—1): 3-2n.
6. 3;5..;a,=3+2(n-1)=1+2n; 101=1+2n;2n=100; n =50 .
Ortser: 50.

— BEpHO I JIH000ro

7.8, :%(”_I)-n; a, =10 d=2; n=91; § = So; = 22720 91— 5005 .
8. 1;3;5;..;101; a; =1; d=2; n=51; S =S5, :@51:2601.

9. T'eoM. mporpeccust — YUCIOBAs MOCIENOBATEIHLHOCTD, B KOTOPOI MEPBBIA
4JIeH OTJIMYEH OT HYJISl, & KOXIbIH U3 MOCIEAYIOUIMX PaBeH NpeAblIyLleMy,
YMHO)XEHHOMY Ha HEKOTOPOE IOCTOSIHHOE ISl JAHHOW I0CJIe0BAaTeIbHOCTH
YUCII0, OTIINYHOE OT HyJs. 2; 4; §8; 16;...

10. 5, = 32n , by = 32(11—1)’ bysy = 32(n+1);

b2y =b, by s (32")z = 32n-1) 32ne) BEPHO s Jtoboro n € N, 3Ha-
4uT, (b,) — reoM. Iporpeccus 4.T.J

1 1 _ 1y 1 4
1. 2;1; —; by=2,g=—:; b =b -¢"'=2-|=| =2 =—,
) 1 q 5 19 (J

n

.Zn—l 2n
12. blz—%,q:—lz; bzz_%.(_lz)zl; by=1-(-12)=-12;
by ==12:(=12)=144; bs =144-(—12)=-1728 ; bs = —1728+(<12)=20736 .
y 1 1 /80
13. b, 2bq" 75 b =80, g ==, b, =80 — = — <125/
n blq 1 q ) 7 26 64

14. 2;8;32; by =2, qg=4; b, =b-q" =2.4"1 =2.22172 _ 271,
512=2%""1, 2% =221 24,-1=9; 2n=10;n =5 3maunr, 512=b;.
n_ 5
1 Vid) b=11q=2; 55:112 Y341
g-1 2-1
p27 -1

15. S

n

16. ¢=2; S, =635; 635= =126 ; by =5;

by =bg®=5-2°=320.
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17. T'eoM. mporpeccusi Ha3bIBacTCsl OECKOHEYHO YOBIBAIOIICH, €ClIU e¢ 3Ha-

11
MEHATEIb 110 a0COMTIOTHO BEIHYHHE MEHBIIE SACHHIBL. 1; —; —; ...
. n
18. ¢ _bw _ 23 :l, — <1, 3Hauur, (b,) — GeckoHeyHO yObIBaIO-
b 3n+1 ) 3
n
Ias, €.T.1.
b 3
19. §=—-;30;3;03;...; b =30,9g=—=0,1;
1-¢g 30

g-_30 _300_100 .1
-0l 9 3 3

20. bazl;q:—%; by=b-q’; b=

S
1]
—
1]
S
Ne)

I-¢ .1 8 8

21. a) 0,(3)=0,333...=0,3+0,03+0,003+... = % = % ;

1-0,01 99 33’

B) 0,1(2)=0,122... = 0,1 + 0,02 + 0,002 +... = 0,1 00 1,2 1

1-01 10 10 90°

6) o,(15):0,1515...=o,15+0,0015+...=£: 5_3 .

HOBTOPEHHME 110 KYPCY AJI'EBPbBI

VII-IX KJIACCOB
Bapuanr 1.
-1
1. a). 4-(1,22+0,4—3,7)+§= 4(3,05—3,7)+% = —2,6+§ =
13 2 13 2 -39+10 29 14
=t === =—]—
53 5 3 15 15 15

6). 1% +(0,4-3,25-315)+02=15-185+02=1,5-925=-7,75;

266



-304+152-25 76

B). = : =7.6-9=684.
12.3-42 14, 41
9 9 9 9
) Lo,
2. 1. ath a). a=—, b:l; a+tb” 3 36:13'6'3:2:6,5,
ab 6" a1 1 36
36
2
6). a=04, b=03: atb? __04+000 049 49 1.
ab 0,4-0,3 0,12 12 12
2 2 1
a-b 2 1 a-b" 3 4 53
2). sa), a=—, b= ; ____:1)25;
T Y 3 27 ap 21 3.
32
— 2 _
6) a=03, b=-04; =00 __03-016 14 7 1.
ab 0,12 2 6 6
5 2
x— 5 2 x- 6 3 69 9
3. el x=2, =t =SS 2.
xy 6 37 xy >4 654 20
69

x-y 05-06 01 10 s
6). x=05, y=06; = - L
) g w? 05036 018 18 9

-3 0
3. a).2-4‘2+(§j —[%} :2.L+£_1:2:2,5;

16 8 8
3 s g6
0). —-252+64 3 ==-5+—=—=4;
4 474 4
N2 (1Y 12 25 4 25 9 2
p). 123342 | || =22 e, 22 Z o2,
5 20" 27 9 99 9 "9
g LAY Y4 L
r)—-83-252 :—-(23 h =Ll =14,
5 5 5 5

R R OREER o

1
2 2 -
2] o R] 2B L2 o P22 Ly
3) 13 9 9 3 4 22

4. a). V4254 4% .25 42580,
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. WF—2) (5 42)- (T W3] =3:m. 7 A =73 7> =7 o
r). Y50 .64.5% =35°.43 =53.4=500;

0. 45 2) (23 +2)- (43 - (V2F = 10;

o). 315-‘\‘/3_3:3%-3%:32:9;

3-45 3445 945-6J5+945+645 28
K). + = =—
3445 3-45 32_(@)2 4

3). 1242 f3V8 =12.42 38 =364 =6.2=12.

II1-2

:7;

1. a). 2y(y+5)-3p(y=3)=2y2 +10y-3y> +9y =19y — y*;

0). (2a—b)2 —(2a+b)2 = 4a® —4ab +b* — 4a* — 4ab—b* = —8ab ;

B). 5x|x? +3)—3x(x2 —5)= 5x3 +15x=3x> +15x = 2x> +30x ;

r). (a-3bY —(a+b) = a® —6ab+9b> —a® —2ab—b* = 8b> —8ab ;

IT). Sx(x2 73)7(5x+2)-(x2 73x71): 5% 715x7(5x3 +2x% —15x2 76x75x72):
=5x —15x—5x> = 2x% +15x% + 6x+5x+2=13x" —4x+2 ;

). 36(2a-bP —(a+3b)- (2 ~3a?)= 3bl4a® —dab+12)-ab? +35° ~3a* ~9a%) =
=12a*b—12ab* +3b> —ab* —3b°3a> +94°b = 3d> + 21a°b —13ab? .

2. 1).a). 2ab-2b> =2b(a—b); 6). x* +3x° :x4(1+3x2);

B). 6mn—3m*n+3mn’ = 3mn(2—m+n) ;7). 0,25—m2 = (0,5—m)-(0,5+m);
). y3 -4y =y-(y2 —4)=y-(y—2)-(y+2); e). a* —9x? :(az —3xXa2 +3x);
2). a). —15ax? —15ay2 —30axy = —15a(x2 +y2 +2xy): —15a(x+y)2 ;

6)da’ < 6a—b* +3b=(4a2 —bz)—(éa—%):

= (2a~b)2a+b)-3(2a=b)=(2a =b)2a+b-3);

B) 81—-(x+7F =(9-x—-7)9+x+7)=(2-x)16+x);

x y X2 rxy—xy+y? X2 +y?
3. a). - = = .

X—-y x+y (x—y)Nx+y) x2—y?
5) 4 8 _ 4 8 _ 4a-8 _4a-2)_ 4
"a-2 2a-a® a-2 a(a—Z)_a(a—2)_a(a—2)_a.

m2~m(m+5)_ m’ .
_(m+5)(m—5)_m—5’
1 1 a(a—b) a-b
T) 5 +— = = .
a*+ab a*—ab ala+b) a+b
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2 2 2 2
4 H—y-[x-i—y— X ]_ X+y X +2xy+yT—x _
y

2xy-y° x=y) ¥2x-y) Xty
_ y(2x+y): 2x+y
y(2x-y) 2x-y’

5 a2 2 da 2 2 4o _
a-b a+b p*—-4*> a-b a+b (a—b)(a+b)

_2a+2b-2a+2b+d4a  4Ha+b) 4
(a—b)(a+b) _(a+b)(a—b)_a—b’

6). x2—5x. y2 :x(x—S). y2 :y(x—S).
y x2+5xy y x(x+5y) x+5y ’
B). m2_2n2 +(m2+mn):(m—n)(2m+n). 1 _m-—n
m m(m+n) m
6. a). 2x2—2y2. 4x  léxy __ 2(x—y)(x+y)-4_ 16xy _
X X=y Xx+y xX=y xX+y

)_ loxy 8x2+8y2+16xy—16xy _ 8(x2+y2)
x+y x+y x+y
a 2 1 ab 2 a® —2ab +b* ab 2
0). — =+ - = . + =
pr 4% a-b ab® (b-a\b+a) b-a
(b—af 2 d®-2ab+b>+2b% +2ab  a*+3b*

:8(x+y

(b a)(b+a —a b(bz ) - b(bz _az)’

B).

x +3x 9+3X (x3—9x x+3j

1

(x+3 x+3 [ x 3)(x+3 x+3]:
x=3 X x 3)(x+3) 3(x—3)(9+x2—3x)—x3(x2—9)_
T (x+3) 3(x43) 94 2 ax (i 3fora43x)
3(9x 27+x° -3x% —3x +9x) 0 49x7  —x% 41207 —18x% +54x 81

3x( x+3)(9+x —Sx) - 3x(x+3)(9+x2—3x)
7. a) (103)2- 07 =10°-107 =107 = 0,01;
5) 25;2.54 :5‘5%54 2 z Low 817.3° 3530 37

R e
0,1252~322_(1}6_210.2—8_2 1

O

:3;

T) 5
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8. a) (m—5ﬁ+«/ﬁ)ﬁ:(3«/5—5\/5+4\/§)\/_:
- (322 N3 =12-26 ;

6) (ﬁ—z)Z:3+4—4f=7—4J§;B). ﬁ—zﬁ:ﬁ(ﬁ_z)_ﬁ_z :

23 23
r) (2J§—JE+JE)+J§:(2J§—3JE+3J§)+J§=
- 5‘/3/‘?3‘5 - 25‘2"% ;). (ﬁ—s)z —2+9-6v2 =11-642 ;
Jii-07 VilVz-2) V22
W71 27 2
9. a) sin300 —cos(— 2400): sin(3600 —600)— cos(l 80’ +60°)=
B 1

=—sin60° +cos60° = X 4 —
2 2 2

Sm 2n T i b T 1
0) thftg -—— |=-tg TE+Z ctgl n—— |=tg—-ctig—=—;

3 3 4 73 3’
B) cos330° —sin(—135°)= cos(360° —30°)+ sin(90° + 45°)=

V342

=030 +cos45° = T ;

3n T T T T T
r) tg—-ctg—=tg| n——|ctg| n+— |=—tg—-ctg—=—/3;
) g TR g( 4J g( 6] 8, clg

e)

. 1 2—
In). s1n5—n—cos —ﬂ =1-cos 2Tc+E =1—c0s£= ;
2 6 6 6

e). tg(— 5400)ctg4200 =—1g180° - c1g420° = 0.

sin(n - oc)— cos(g + oc)

sinectsina
cos(— o) cosf3

10. a). =21g0,.

[ 1 . T . 1 3.
0). sin| ——o |[——cosa =sin—-coso, —cos—-sina——cosa = ——sina ;
6 2 6 6 2 2

. (m
cos(n—oc)—sm —+a
2 —COSOL—COoSO
= =2ctgo ;

sin(—a.) —sina

B).

2

(T 1 . LT T . 1 . 3
). sin| —+ o |——sin a = sin —cos o + Cos —sin 0. ——sin & = —cosa ;
3 2 3 3 2 2
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In). sin[g — (x]cos(2n - OL)+ sin(— OL)COS[% + aj =

=CO0sS0L-COSO, —Ssina - sina, = cos2a.
11. a). cos2a+ 2sin?o =1-2sin’a+2sino =1,

0). cos? o — cos 20 = oS> 0L — (ZCos2 o —1)= 1-cos’a =sin’a,

II-3
1. a). 3(x-15)+2x=5(2,5+2x); 3x-45+2x=125+10x; 5x=-17;
x=-3,4;6). 3x2 -21=0; x*~7=0; x*=7; x,=%J7.

B). 8x2+6x-2=0;4x>+3x-1=0;D=9+4-4=25; x1=_38+5=%;
x)=-1; r). 2- 3 _ 7 ; 2- 3 __7 =0;
x-2 x+2 x-2 x+2

2(x2 —4)— 3(x+2)-7(x-2)
x> —4
x(x—S):O; x=0, x,=5.

2. a). x3—25x:0; x(xz—ZS):O, x(x—S)(x+5):0; =0 x3=45

6). 3(x+4F —9(x+4)=0; (x+4)3(x+4)-9)=0; x+4=0, x+4=3;

xx=—4 x=-1.

3. a). 5(x-25)-4x=3(25+3x); 5x-12,5-4x=75+9x; 8x=-20;
x=-2,5; 6). 75-3x% =0; 3x* =75; x> =25 x, =15.

=0; 2x>-8-3x—6-Tx+14=0; 2x>—10x=0;

B). —4x” +10x+6=0; 4x>—10x+6=0; 2x>—5x-3=0; D=25+4-3-2=49;
1 1

NOREES SOURNUS U O IS BT Y

4 2 x—=1/x+1 x—1 x+1

X1+ 6% =65 41 y

] 0; X" 47x=4=0; x> -75+4=0.
[ @

7+

I

D=49-16=33; x,=—7

4. a). x> -9x=0; x(x2—9)=0; x(x=3)x+3)=0; x; =0,; Xp3 =43
0) (x+5)2—4(x+5)=2(x+5); x+5=0; x+5-4=2; x;=-5; x=1.
x+1,5_i:3x—1

; 3x+45-18=3x—-1; 45-18=-1 HeT KOpHEH;
8 4 24

5. a)

2i2¢§:1+ﬁ_

6) L v 120, x?—2x-2-0;D=4+4.2=13; X, =
2 : 2
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X x+2 8 X x+2 8
B) + = ; + -

Xx+2 x=2 ?_-4 x+42 x-2 (x+2)(x—2)
x2—2x+x? +4x+4-8

x* -4
-1+3
D=1+4-2=9; x = 3 =1 x,=-2. Otsert: (1;-2)

:0;

=0; 2x%+2x-4=0; x*+x-2=0

6. a) 2x4—2x:0;x4—x:0;x:O;xI:O;xzzl. x(x3—l):0;
x*-1=0;
6) x*-10x2+9=0; x*=y,920; »*-10y+9=0; D=100-36=064;

10+38
n=——=9 yo=1x?=9;  xP=1; xp 437 xy =t
B) 2(x2—1)2+6(x2—1):0; x2—1:0; 2(x2—1)+6=0; X, =113 x2-1=-3
x% =2 mer KOpHS. Ortset: =*l.
3x+2y=7; 2y=T-3x_ g 4.(7_2)_na<.
7. a) {9x_8y:35 ; 9x—4-(7-3x)=35;
7-33
9x=28+12x=35; 2lx=63; ¥=3; y=-——=-1. Omser (3:-1).
xy=-6 13- _q- 2 _q-
6) {x_3y:11, x=11-3y; W(1143y)+6=0; 3p*+11y+6=0;
~11+7 2 —11-3.22
D=121-12-6=49; y, = =Sy, =3, T T
6 3 Xy =11-3.3=2

OrtBer: (9;—%],(2;—3).

2,
B) {x V=200 6y 21 6-x—26=0; x>-x-20=0;
xX+y=6

D=1+4:20 =381, xl=%=5; Xy= 43y 26-5=1, y,=6+4=10.
Orser. (5; 1), (-4 10)

dx=2y=2 , . 17
8. a). {6x+4y:17,2x y=1 y=2x-1; 6x+4(2x-1)=17;

6x+8x—4=17; 14x =21 x:%:l,S; y=2:15-1=2.

OrBer. (1,5; 2).
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2x+y =4, A hlalq- 42 A,
6). {ny:3 i y=4-2x; 2x(4-2x)-3=0; 8x—4x>-3=0;

4x2—8x+3:O;D:64—4-4-3:16;x1:%=1,5; X, =0,5;
y=4-2-15=1;, y,=4-2-05=3. Orser. (1,5; 1), (0.5, 3).
2, .2
B). {x ty _9; ; x2+(3—x)2:9; X2 +9-6x+x2=9;
x+y=3 "~ »y=3-x

2x2_6x:0;x2_3x:0;x1:()’ X =3; »=3% y=0.
Orser. (0; 3), (3; 0).
x—3y+3_2x+y.
9. a) 2 T 5 . 5x—15y+30=4x+2y; x=17y-30
. "] 2x+4y > 2x+4y+8=12y; 2x=8y-8;, x=4y-4’
) +2=3y;

17y-30=4y—4; 13y=26; y=2 x=4-2-4=4. Orer.(4 2).
6) 4+t =13 ; 4y7+25-20y+2y7 =5y+ 37 -13=0;
: x-2y=-5 x=2y-5’ ’

752 =25y +12=0; D = 289; y1:251217:3; yzz;

n=23-5=1 x2:2~i—5:—£. OTBeT.(l; 3), (—2—7; ij
7 7

777
10. y:9x2—4x+5, y=2x+4
Ox? —4x+5=2x+4; 9x*—6x+1=0; (3x—1F =0; 3x=1;
1 14
X=—, y=2-—+d=—,
) 3

OrBer. l; ﬂ .
373

11, 2) 4x -15>8x+1; 4x<-16,, x<—4
S 1 3x=2>x-18; 2x>-16, x>-8

|
) s N >
OrTBeT. (— 8, - 4) . -8 -4 X
6) 3x+8<Tx+10; 4x>-2; x>-0,5
"12x-3(x=5)>10-3x;" 2x-3x+15>10-3x; 2x>-5 x>-25"
L7777 >
OtBeT. (— 05 + oo) . -0,5 X
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yTH—2y>0; y+5-8y>0; 7y<5; y<%

B). 1

y—2y5_4>1—2y; Sy=2y+4>5-10y; By>1 y>—
s N o
15 = i -
OrtBer. E, 7 . 1/13 517 y
y+3 _y-5.
12 2 3 "3y+9<2y-10; y<-19
: y+1>y—4‘ Sy+5>4y-16; y>-21
- s | |
4 5 ) n T .
21 -19 y
Otsert.-20.

13, a). x2-3<0; (-3 v +3)<0:6). x2+dx+653; x24dx+3>0.

+]___J$+ T ) - [

—\/E \/5 X -3 -1 X
_—4+2 |
D=16-12=4 M T=75 77
X2:—3
OTBGT-(—\E; \/E) Otger. (—0; —3)U(-1; +o0).
B). 2x2—3x+5>0; q=9-4.2-5<0;

T.K. a=2>0, 10 Mmoboe x - pelieHue.
Orser. (~o; +0).
r). (x—6)\x+4)<0

e

Otger.(—4; 6). -4 6

T1-4

2x-3
1. a)y= 2 ; x+4 # 0, Tak Kak 3HAMEHATeNb X # —4 .
+

X
6) y=+3-2x3-2x>0, Tk D([):[O;m]; 2x<3;  x<15.

B) y:2x+3; x—4#0; x=4;
x—4

r) y=+2x-4;2x-4>0; 2x>4; x>2.
2. a) y=2x+4;
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-2

1) y=0npu x=-2, y>=0npu x>-2,y<0npu x<-2;

2) y — Bo3pacratouias; 0) y=-3x—-3,

Y

1) y=0mpu x=-1,

Baromias.
3. a) y=-2x+4

D) y=0mpux=2,y>0npux<2 ;

0) y=3x-3

-2

y>0 mpu x<-1; y<Ompu x>-1.2)y — yObI-

y < 0npu x >2;2).y -yOblBaromas;
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4 -3 -2 -1 0 2 3 4 5

1) y=0npux=1y>0npu x<1; y<Omnpu x <1;2) y-Bo3pacraromas.

8 242
4. y:§,y:5x;—:5x; xzzg; xlzziT\/_,
X X ’ 5

Y

5. a) y>0mpu x>0,y<0 npu x<0;06) y y6I>IBaETHaD(y).

6. y:g y:1,5x;g:1,5x; x2:4; x==%2.

X

7. a) y>0mpu x>0,y<0 npu x<0; 06) y y6I>IBaeTHaD(y).
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8. y= —%, y=-2x+4;A(-1,2:6,3)B(3,2;-2.5).

by

9. a) y>0 mpu x<0,y<0 npu x>0; 6)yBo3paCTaeTHaD(y).
10. y=4x+b; 6=4+bb=2;y=4x+2;

v

a) x=-0,5y>0npu x>-0,5y<0mnpu x<-0,5;
0) Bo3pacratomias.
11. a) y:lx—S, y:lx—S; lx—S:lx—S;
3 2 3 2
x =0, T.e. mepecexaroTcs;
0) y=3x+7,y=3x-4; 3x+7=3x-4,

7 =—4 -HeT KOpHEH, T.e. He MepeceKaroTcs.
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12. y=—x+3x;a) x,=0,x,=3; y>0mnpu xe(O;3);y<0an/1
X€e (— oo;())u (3;+oo) ; 6) ¥ Bo3pacrtaer npu x <1,5; yObiBaeT npu x >1,5.

by

*i

13. y=2x+5x-3; y(0)=-3 (0,-3); 2x*+5x-3=0;

D=25+83=49; y=—T_Lo_ 3 [Ly ,(=3,0).
4 2 2

14. y:x2—3x ;

a) x; =0,x, =3;y >0 mpu x e (~0;0)U (3;+00);

y<0mpu xe (0;3);

0) Bo3pacraer pu x > 1,5; yOsiBaeT mpu x <1,5.
15. y=-2x>-5x+3; ¥(0)=3 (0;3); 2x* +5x-3=0;

D=25+8-3=49; x1:_5:7=%; Xy =-3; G;o] (=30).
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16. y=—+2x-3= [ —2x+3)= [P -2 4142)- —(x-1p-2.

¥

X
10 b o] L] 1m0

a) y <0 mpu o0bIX x; 6) y Bo3pacTaer Ipu x <1’y yObIBaeT IpH ;
B) ymax = _2 :

Bapuanrt 11

II-1

1. a) % +12(23-0,061+0.2)= % +1,2-1995 = % +2,394 =
1 2394 1 1197 4091 1091

= —+4 =—+4 = =2

3 1000 3 500 1500 1500

6) 5,07+(0,6-3,25-2,25)- 3% =-5,07+03-3,25=-20,15.

—12,4-1,5+24% Y,
B) = 2C L 462.3=-186
b A AN A
6 6 6 6

-12:06 072 72 18 6

6) = = )
12-036 084 84 21 7
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8 4 4 4

21
ab 36 136 4 0,5-0,4 0,2 20 10
3) a) 77— —=———=—;0) - =-——=—— =
a+b? 2.1 925 25 05+0,16 0,66 66 33
336
Y 2Y2 6 25 3 25
3. a) (gj +6-2*2+(g] =l+—+—=1+=—+—=8.

6) L6243 s-Larl s,
472
22 (2 91 125 118
B) 4—-62+| 2| —|Z| =2 42 1=—"=1475;
5 3) 22 8

- +
-10 -5 -3 5 -3
;[)2—12.1 +£ (3 :2—12.210+E EA
2 3 2 2 2
2
- 3
=2 2+(—) =
2
1

1 1
e) (3%)3 +(0,01)% =(%7j3 +(10‘2T5 =%+10 —115.
4. a) V331635 =316 =3".4-324;

1 1
6) (V7 V37 +3)= (T -(3F =7-3=4:8) 6+ {6* =64 6
1) 3W28.125.2 =2%.53 =23 .5-40;
1) (V2 -3 ov2 +43)= By f - () - 15;
1 4 2

8 53Y2L53 .53 =52 405,
4—J€+4+J€: 16+6-8+/6 +16 6+ 86 (a4
4+J6 4-6 (4446 )4 —s) T
3) V843 312 = {83 -3/12 =246 = 12.

I1-2

N w
Il
N

X

1. a) (a-3)a+3)-2a(4—a)=a*>-9-8a+2a* =3a* -8a-9;
6) (3x+1F —(Bx—1F =9x% + 6x+1-9x> +6x—1=12x;

B) (x+5)x—5)-3x(2—x)=x* —25-6x+3x* =4x> —6x-25;
r) 2x—1F —(x+3)f =4x? —4x+1-x* —6x-9=3x> ~10x-8;
1) 3x2(x+4)—(3x—1)(x2—2x+3):
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=3 +12x% =327 + %% +6x2 20 ~9x+3=19x> ~11x+3
e) 2a(a+3b) —(2a —b)(a2 + 2b2) = 2a(a2 +6ab+9b* )— (Za3 —a®b+4ab’® - 2b3)=
=2a° +12a*b +18ab® — 2a> + a’b— 4ab® + 2b° = 2b° +13a’b +14ab” .
2. 1a) 5a2+5ab:5a(a+b); 6) x® —2x° =x5(x3—2);
B) 4ac’ —8ac+4a’c = dac(c—2+a); 1) x* —4y? = (x—2y)x +2y);
1) 9n—n =n(9—n2)=n(3—n)(3+n); e) 49x? —y4 = (7x—y2 7x+y2 ;
2) a) 5ab-25a° —25b% = —(254% — 5ab +25b° |= —5|5a% —ab + 5b*);

0) x2—3x—y2—3y=(x2—y2)—(3x+3y)=(x—y)(x+y)—3(x+y):;
=(x+y)Nx-y-3); B) (a—3)2—25=(a—3—5)(a—3+5):(a—8)(a+2).
a 3 a®+3a-3a+9 a*>+9
3. a) - = = ;
a-3 a+3 (a—3)(a+3) a’-9
o2 __ 2 % _ 2 2y 22y
x=y xy-x> x-y x(y-x) x—y xlx-y) x(x-y)’
5) (n2—6n)~ n? _ n(}1—6).n2 _ n :
n’ 36 (n—6)(n+6) n+6
1 1 2x(x+2) x+2
r) + = = .
2x% —4x  2x* +4x ZX(X—Z) x-2
4 2 3 . 3 N 12 3 . 3 12 3
) X+2 x-2 4-x% x+2 x-2 (x—2)(x+2)_
_3x—6+3x+6-12 _ 6(x—2) 6

(x—2)(x+2) (x—2)(x+2):x+2;
2ab+a* 20 a(2b+a) a+2b

=% 2d’+a  aRa+1) 2a+1’
w) [2-)?)- (ctyf _G-paty) 5 2x(c-y)
2x (x+y)2 x+y
2
5. %) 3m”™—18 2m +36m 4
m m+3 m=3
_3m=3)m+3)-2  36m _ 6(m2—6m+9)+36m _ 6m* +54
- m+3 m-3 m=3  om-3
y X X2 y2—2Xy+X2 X2 (x—y)z-x x(x—y)
0) | =24~ )= 227 =
x o y) ey oo -yt yla-ylery) yla+y)
5) 25 N Il . (a5 a _ 25 . L.
-25¢ a+5) \a*+5a 25+5a) \ala-5\a+5) a+5)
| a=-5  a _ 25+a2—5a' 5a(a+5) __5
) a(a+5) 5(a+5) a(a—S)(a+5) 50—25—-a> 5-a

281



7. a. (213.2_11 1:(22T1 :l- 5) 0,001° -10'° _ (10—3)5.1014 ol

47 77 10 1
) 2 E]PEF 3ot =9,
N
0,25% 16 (2‘ )3 (2“)2 2‘6 28 1

r). 2
8. 2(\/_ 4*/§+\/_)\/_ (2\/_ 4 3+2J_)J__
=(2«/_ 2J_)J§ 4-26 ;
6). (1=v5f =1-2V5+5=6-245 ;5 ‘/_2;_3\/_ \/_({/E_H) 3442
3
(‘/_ W2+ 20)2 - (4‘/_ 3W2+245 2—(ﬁ+2§/_ 2=2+2410;

;[)( 1)2 T+1-247=8-247; )[éf */_g‘f/__ ):*/_3_3,

Sm . 4m T . T
9. a). cos] —— |+sin— =cos| 2n—— |+sin| 1 +— | =
3 3 3 3

b4 l—ﬁ

T
=cos——sin—=———
3 2

6). 1g(~210°)-c1g135° = —1g(180° +30°)- c1g(90° + 45°) = 1g30°- tg45°=

.2 3n . T T . T T \/_ «/_
B). sin—+cos| —— | =sin| 1—— |+cos| T—— |= sin——cos— =
3 4 3 4 3 2

4
r). tg(71200)~ctg3150 = 7tg(900 +30° )~ctg(3600 745°)= —ctg30° - c1gas = 7«/5 :
1). sinl-390° )+ cos405° = —sin|360° +30° )+ cos|360° + 45° |=

J_J_l

==5in30° + cos45® =

e). tg— ctg(——jz—tg(2n+ ) ctg[2n+ 4j= —tgﬁ-ctg%:—ﬁ.

3

tg[—+ otj ( ) clgo.-iga. _ 1

10. = .
2) sin(— o) sino sino

i 2 . T LT 3. 2
0). cos Z+OL +731na = coszcosa—sm—smow—sm(x = TCOS(X.

ctg(irE - aj tg(n+a)
) 2

B).

_fgo-tga sina

COS(— (X) cosa COS3 o
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b4 3 T LT 3 1.
T). COs| ——0 |[———COoSOL = COS—- COS O +sin—sina ———coso = —sina.
6 2 6 6 2 2

T . . (3=m . .
I). cos 5+OL s1n(2n—a)—cosas1n 7—(1 = sina.-sino +cosa-coso =1 .

sin2a. _ 2sino.cosa

2

11. a). =
2co0s’a 2cos“a

=1ga,

2 2

0) (cosoc+sinoc)2—sin20c=cos a+sin“a+sin2a—sin2a =1.

I1-3

1. a). 4x-53x-0,5)=3(7-3x); 4x—15x+2.5=21-9x
2x=-18,5; x=-9,25.
6). 18x—8x>=0; 6x°>—8x+2=0; 9x—4x*> =0; 3x*> —4x+1=0;

HO—4x)=0; D=16-4.3=4; x,=0; 9—dx=0; x5 =+ 2 _1;
x2=2; xzzl; r).  2x- 4, 2 —6x—d-dr+12=0;
4 3 x-3
2 2 5+3
2x°—10x+8=0; x"-5x+4=0, D=9, xlzT:4; X, =1.

2. a). x4—4x2:O;xz(xz—4)=0;x2(x—2)(x+2)=0;x1:0,;x2,3:i2;
6). 5(x—6f +11(x-6F =x-6; x—6=0; 5(x—6)+11=1; x, =6;
5(x—6)==10; x, =4.
3. a).7x-302x—1,5)=4(x+3); Tx—6x+45=4x+12; 3x=-7,5; x=-2,5;
6). 8x—2x2=0; 4x—x>=0; x,=0, x5 =4;
B). —3x2—5x+2=0; 3x’+5x-2=0;D=25+4-3-2=49;
8

x-3
X2 —x+6=0; D=1<4-6<0; HET KOpHEN.
4. a) x4—x2:0; xz(x2—l)=0; xz(x—l)(x+l):0; x=0,x3=%1;
6) 2(x—1f +3(x—1)=x-1; x=1=0 2x—1)+3=1;
x=1;2x-1)=-2; x-1=-1; x =0.

4x—1 3x+1_2

5. a ———;16x—4—9x—3:24;7x=31;x:4i.
9 12 3 7

6) %xz—x—%zo; x> —2x-1=0; D=4+4=2-4;

r). 2+

_4, 2x(x—3)+8x =4(x-3); 2x% =6x+8x = 4x—12;
X
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212\5:“&

X,2 =

2
X x+5 50 X x+5 50
B) + = 5 + — =0;
X+5 x=5 x2-25  x+5 x-5 (x—5)(x+5)

¥ —5x+x2+10x+25-50=0; 2x>+5x—25=0;

D=25+4-2.25=225; x = —+1

=25;

X, = —5 -IIOCTOPOHHUH KOpEeHb T.K. X # £5 .

6. a) xX’—8lx=0; x(x2—81)=0; x(x—9)(x+9):0; =0, x3=19;
6) x*—5x*+4=0; x>’ =y>0; y*-5y+4=0; D=25-16=9;
y1=T=4; vy =1; x* =4 x2:1; X =12, x,=%1.

B) (x2—4)2+5(x2—4):0; x2—4=0, x> -4+5=0

Xj =12 x> =—1- Her KOpHEH.

7. a) {2x+4y=16;x+2y=8;2y=8—x.

3x-2y=-16;2y =3x+16 »3x+l6=8-x; 4x=-8;

x:—2;y:8;2:5. Orset: (-2,5).
2 _
6) {ZXW =11 0842y 412 —11=0; y2+2y-3=0;
x—y=4x=4+y

D:4+43:16, y1:_22+4=1; y1:_3; x1:4+l:5;x2:4—3:1.

Orser: (5 1) (1;—3) .

xy=-8 ) _ 02 i e Q.
B) {x+2y:6;x:6_2y,y(6 2y)+8=0; 2y° —6y-8=0;

2 3yL4=0; D=9+4-4=25; y1=—3;5 S 4y, =1,
N=6-2:4="D:x, =642 =8 + _Otser:(-2:4),(81).

3x—2y=3 . LA 4
8. a){2)5—4)/=10;x—2y=5;x=5+2y’ 3(5+2y) =3
1546y—-2y=3; 4y=—-12; y=-3;x=5-2-3=-1.  Omser: (-1,-3).

x+3y=3;x=3-3y | B . 0.2 _n.
6){3)0/:2 a3y(3 3y)_2a9y 9y _2a

932 -9y+2=0; D=81-4.9.2=9; y1=91—+83=§; » =

5>

W | —

X :3—3%:1; Xy :3—3%:2. OrTBerT: (1%)(2%)
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x—y=5x=5+y
11=0,5,==5; x=5:x,=0. Orser: (5,0);(0,-5) .
2x -5y . 3x-2y

2 2 _
5) {x +y° =25 ;25+1()y+y2+y2=25; 2y2+10y=0§

=5;8x-20y+9x—-6y =60

9. a) 32 4 : {17x1—026y1=2 60;
%—2)/:3;)6—2)/—8)/:12 =y
1 10 31

170y +84—-26y =60 ; 144y =-24; y:—g; x:—?+12:?.

OrtBer: 2;—1 .
376

2 2

0) {x —xy+yt =7 ;xz—x|x+1|+|x+1|2:7;
x—y=-Ly=x+1

Wl —x+x2+2x+1-7=0; x> +x-6=0; D=1+4-6=25;

—-1+5

X = =2;x-3; y=3;y,=-2. Ortser: (2;3),(— 3;—2).

10, y=-2x*-2x+4; y=9-5x; —2x> —2x+4=9-5x;
222 -3x+5=0; D=9-4-2.5<0-uer kopHeir. OTBeT: HET.

1 ) 3x+7>5x+10;2x < 3;x <-L5
: 4x-1>x-16;3x>-15;x>-5"

| |
A  § g
Orser: (-5;-1,5). 5 15 X
5) x—10>2x—-4;x<-6
3x—4(x—7)<16-3x;3x —4x +28+3x <16;2x < ~12;x <6
Ortser: (— oo;—6)
y-5 19
<2y>2y-8;y—-5-6y>6y—24;11y <19;y <—
B) 17 B it 7 7
3y 2L <26y-2y-10< 4y <14y <
s U U
A A Ll
19 2 77
Orser: TR 11 2
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225 2y+3;3y—15<8y+12;5y>—27;y>—§

12. 44+1 —4
Y <yT;12y+3<2y—8;10y<—11;y<—1,1
| |
A j N .
Orser: -5; -4; -3; -2. -5.4 -1,1 y
13. a) x2—7£0; (x—ﬁXx+\/7)SO.
+ | _ |
X

OTBeT: [—ﬁﬁj _\/7

6) x2—6x+10>2; x> —6x+8>0; D=36-32=4;

J7

[ + »

6+2
xlzT:4;x1:2. + I —
2

Ortser: (— oo;2)U (4;+ oo)

B) x> —5x+7<0; D=25-47<0;T.K. a=1> 0, To HeT peleHuiL.

OTBeT: HET peIICHHI.
r) (x=5)x+1)>0.

4

»

X

+_!: _

-1
OtgeT: (—o0;—1) U (5;+ ).
11-4
1. a).y= ¥l ; x+5#0, T.K. 3HAMEHATEND; X # —5 ,
x+5

[ + -
A »

5

x<4;

X

0). y=+4-x; 4—x20,T.K.D(\/;)=[0;+OO]; x#-5;OtBet: X<4.

B). y=

3x>-6;x>-2; OtBer: x>-2.

2. a). 3x+3=y; 1) y>0mpu x=-1; y>0mnpu x>-1; y<0mnpu

x <-1; 2)Bo3pacr.

286

Sl;x—l;tO;x;tl;OTBeT: x#1.1). y=43x+6;3x+6=0;



6). y=—2x-4.1) y=0npu x=-2; y>0mpu x<-2; y<Onpu
x> -2 ; 2) yObIBaromas.

L]

3. a) y=-3x+3;1) y=0mpu x=15 y>0npu x<1; y<Ompu x>1;
2) yObIBaKOIIIAS.
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6). y=2x—-4;1) y=0npu x=2; y>0npu x>2; y<O0mnpux<2;
2) BO3pacTaroras.

5. y:—%; a) y>0mnpu x <0;06) Bo3pacraer Ha D(y).

y<0 mpu x>0;

6
6. y:_gay=—l,5x; ‘}:—1a5x; X =4 x=47.

Y

6 5 4 -3 -2 10\1 2 3 4 5
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7. y:—g; a) y > 0mpu x <0; 6) Bo3pacraer Ha D(y).

y<0mpu x>0.
8. y=12 y=2x—4.4(3532)B(-12-58),

X

B
A

12
9. y=—;a) y>0mnpu x>0;06)yosBact; y<O0mnpu x<0.

X
10. y=-2x+b; —-l==2+bb=1; y=-2x+1.

44Y

3

2

-3

-4
a) y=0mpu x=0,5, y>0mnpu x<0,5; y<Ompu x> 0,5; 0) yOsBaromias.
11. a) y=3x-5y=2x-5; 3x-5=2x-5; x=0, T.e. nepecexarorcs;
1 1 1 1
0) y:—5x+3,y:——x—7. —Ex+3:—5x—7—HeT KOpHe#, T.e. HE

[IEPECEKAIOTCSL.
12. y=x"-4
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" “a \ /z 4 6

a) x,=%2,y>0mpu xe (— oo;—2) v/ (2;+oo).

y<0npu xe (— 2;2)
0) y Bo3pactaet npu x > 0, yOsiBaeT npu x < 0.
13. y=-2x"+x+3; »(0)=3 (033); 2x* —x-3=0;

D=1+4-3-2=25; x, :%:1,5;)@ =—1; (1,5,0),(~1,0).

14. y=—x"+1

a) x,,=%1; y>0npu xe(— 1;1); y <0 npu xe(— oo;—l)u(l;+oo),
0) y Bo3pacraer npu x <0 ; y yobiBaet pu x > 0.

15. y=2x"-x-3; »(0)=-3; (0,-3); 2x* —x-3=0;
2%21,5;)52
16, y=x’-2x-l=x"-2x+1-2=(x-1) -2

D=1+4-3-2=25; x, =—1; (15,0), (~1,0)
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_5-54-3-2-1\Q\|/3453

a) x, =1ix/5;y>0np1/1 xe(—oo;xl)u(xz;+oo). ¥ <0 npu xe(xl;xz).

6) y Bo3pactaeT npu x =1, yobBaeT ipu x<1;B) y,. =2.

3AJAHUSA IS IIKOJIBHBIX OJIMMITNA /|

OceHusg oJuMNIuAanA.

1. TIlycrp x — nmdpa necsaTkos, y — mudpa eauHu, Toraa 10x+y — nanHoe
YHCIIO.

Iloxyuaem ypaBHenue: 10x+y=xy+12

ITepenumem ero B Buze: (10-y)(x-1)=2

B nocnenHeM ypaBHeHMHU ClIeBa CTOMT IPOU3BEIEHUE JABYX HATypaJlbHBIX

YHCeJl, 3HAUUT, BO3MOXKHBI JIBa CITydas:

D 10-y=2,y=8 ) 10-y=Ly=9

x=l=L x=2" x—1=2; x=3"

Ortser: 28 nnu 39.

2.

a
IIpeanonoxum, 4To ApoObL > COKpaTuMa, T.e. a =a\k; b=bk,rne k#1 -

HaTypajbHOE Yucio. Torna nomyyaem:
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a-b _ak—bk _kla—b) _a—b e, aposs 970
a+b  ak+bk  klay+b) a b a+b
IMPOTUBOPEYUT YCJIIOBUIO. 3Ha‘II/IT, Hame npeArnoIoKEHUE HEBEPHO. 3Ha‘II/IT,

COKpaTumMa, 4To

a
Jpo0b Z HECOKpaTuma, 4.T.JI.

X+x=2x,x20
3 y=x+|x|= x—x=0,x<0

by

1 1 1 1 1 1 1 1
+ b —>— 4 — 4. +—=n-—=—, 4TI
n+l n+2 2n 2n  2n 2n 2n 2

5. (1+x2)Z =4x(l—x2);nycn> x2 =a >0, umeeMm: x2 =—1-4x;
(1+a) =4x(1-a); a®> +(2+4x)a+1-4x=0; D=16x";

al:#:_1<o; az:#:_1_4x;

x> +4x #1203 D=16-4=4:3; x5 =

#z_zi@,

OTBCT:—Zi\/g
6. |x—l|+|x+2|£3.Han/IMonyneI71x1=—2;x2=1.
a) (—oo;—2]; l-x—x-2<3; —e ¢ >
-2 1 X

2x>2—4; x>2-2; x=-2;
6) [2:1]; 1-x+x+2<3;3<3; xe[-2:1];

B) [1;+oo); x—1+x4+42<3;2x<2; x<1; x=1;
Hroro, nonmyyaem —2<x<1.

Otger: -2<x<1
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7. Ilycte AB=a kM.

X KM/‘I, y KM/9 — CKOPOCTH ITI€MICX0Ja U BEJIOCUIICANCTAa COOTBETCTBCHHO.

a-6_6 x 6
x'y a-6 6 _a-16

E)

ITomyqaem: ;
a_a-16 x a-16 a-6 a
y X ,y a

a?-22a+96=6a; a®> —28a+96=0; D=400;

28420

=24; a, =4- He NOAXOIUT IO YCIOBUIO AB=24 kM.

4
OtBeT: 24 KM.

8. x%y?—9x?—4y? +36=0; 9x% +4y% +12xy =x*y* +12xy + 36 ;
(3)6-1—2y)2 = (xy+6)2

3x+2y=xy+6; 3x+2y:—(xy+6);

3x-xy=6-2y; 3x+xy=—6-2y;

x:6—2y:2; :—6—2y:_2;
3-y 3+y

y=3. y:—3.

Utak, rpadviku ypaBHEHUS - 00bEMHCHUE YETHIPEX MPSIMBIX:
x==2,x=2,y=-3,y=3.

Becennsisi omuMnuaaa

6 5 3 5 3

o cx =t e P e a1l =
=x4(x2—x+1)—x2(x2—x+l)+(x2—x+1)=(x2—x+1Xx4—x2+l)

2. 22 +2xy+4)y° +2x +6y+52>1

x° +2xy+y2 +x% 4 2x 41437 +6y+3 = (x+y)2 +(x+l)2 +3»(y+l)2 >0
HpH MIOOBIX X U, 3HAYUT, UCXOJHOE HEPABEHCTBO TAKKE BEPHO ST JIFOOBIX

XU Y. 4.0
3. |x|+|y| =1.

4, a)m—x/ﬁ:%;
X+ x+x—&—2m=\/};
2x-2x? —x =+ s 20= 2 —x +4x ;
4x* :4x2—4x+x+4\/xix2—xi; 3x:4\/xix2—xi;

9x? = 16)6()52 —x)
x =0, 9:16(x—1);
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KBaznparsl 00pa3yroT HOBYIO OECKOHEUHYIO T€OM. IPOrPECCHUI0

cblzalz,qlzqz.
il
=56, a; = 56(1-¢q)
2 1-g 2f 2
Vveem — - =448; 1 LNl TS
1-q & a (1-g)i+q)
l—q2
1-
s6( q)=8;7(1—q)=1+q;7—7q:1+q;8q=6;£]=§§
I+g¢q 4
1
(11256'—:14
4

OtBer:a; =14, q = %

x/3+x/g+x/§+x/5+\/3—\/g+\/§—\/_ = ‘/(#]2 +

. [1-ﬁ+ﬁ]z:1+J§+J§+1+J§—J§:z(1+ﬁ)

V2 V2 V2
=x/5(1+\/§)=\/§+\/§,'i~T-Zl-
320+14v2 +320-1442 :%/(2+J5)3 +3\/(2—\/5)3 =
=2+2+2-42=4.

xz_yzzzl; (x—y)(x+y)=21; xX>y;

(x—y), (x+y) -HaTypanbHble; 21=3-7 umu 21=1-21;
x—y=3;x=3+y

ITomyqaem: ;342y=7;2y=4; y=2x=5;
x+y=7

i



-y=Lx=y+1
{x I 220 y=10 x=11.

x+y=21
Otser: (5;2) wiu (11; 10).

StudyPort. nu
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