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2.
a) 3x(x—5)—5x(x—3)=3x2 —15x—5x% +15x =—2x2;

0) 2y(x—y)+y(3y—2x)=2yx—2y2 -4—3y2 —2yx=y2.

3.

a) 2x2 —x(2x—=5)-2(2x—1)=5=0, 2x% —2x? +5x—4x+2-5=0,
x=3=0, x=3;

6) 6x(x+2)—0,5(12x% =7x)=31=0, 6x> +12x—6x> +3,5x-31=0,
155x=31, x=2.

4.

(b+c-2a)c-b)+(c+a-2b)a—c)—(a+b—-2c)(a—-b)=

=be+c? —2ac—b? —bc+2ab+ac+a* —2ab—c* —ac + 2bc —

—a’? —ab+2ac+ab+b* —2bc=0.

5.

a) (a+x)> =a’ +2ax+x>; 6) (6b—3)> =36b—36b+9;

B) (8x+3y)2 = 64x> +48xy+9y2;r) (9p—2q)2 =81p2 —36pq+4q2.
6.

a) Ba-1)(3a+1)=9a° 14 6) (x—D(x2 +x+1)=x>—1;

B) (10x> =5y2)(10x> +5y2)=100x® —25y4;

1) (x+4)(x% —4x+16)=x> +64.

7.

a)llpn a=—-08: (a—1)(a-2)—(a-5)a+3)=a’-3a+2—a*+2a+15=
=—a+17=—(-08)+17=178;



0) [lpu m =-0,5:
(m+3)2 =(m=9)(m+9)=m? +6m+9—(m> —81) = 6m+90
=6(-0,5)+90 = —3+90 =87 ;
1
B)[Ipn a=——:
) Ilpu a S

(a=3)a+4)—(a+2)a+5)=a’ -3a+4a-12-a* —2a-

1
6
D Ilpu c=-025: (c+2)* —(c+4)(c—4)=c® +4c+4—c> +16 =4c+20 =
=(=0,25)-4+20=19.

—5q4-10=—6a-22 :(—6)( j—22:1—22:—21;

8.
a) 53% —43% =(53-43)(53+43)=10-96 =960 ;
910 910 _ 910 1,
1372 -123%  (137-123)(137+123)  14-260 4~
2 144 - 187 _ (144-18)(144+18) _126-162 _ 4
1532 290>  (153-90)(153+90)  63-243 3~
p 188747813 7807413 7810 o0
100 100 100
9.

a) ax? +3ax =ax(x+3);

6) 15x3y% +10x%y —20x%y3 =5x2y(Bxy + 2 - 4y2) ;

B) 5a°b—6a’b* =a’b(5—6b) ;

1) 195¢%p° —91c° pb + 22163 p'0 =1363 p> (1563 =72 p +17p°) .
10.

a) ax+bx+ac+bc=(a+b)x+(a+b)c=(a+b)(x+c);
0) 4da+by+ay+4b=4(a+b)+ y(a+b)=(4+y)a+b);

B) 9m? ~“9mn—5m+5n=9m(m=n)-5(m—-n)=Om-5)x (m—n);
0).16ab? +5b%c +10c° +32ac® =16a(b>+26%)+ 5¢(b” +2¢2) =
=(16a+5¢)(b* +2c%).

11.

) 17° +17° =17°(17 +1)=17> - 18 — kpato 18;

6) 3'7 +315 =332 +1)=3'%.10 =3'3.90 — kparuo 90;

B) 428 +427 =427 (42! +1)=427 - 43 — xparno 43;

r) 23 4+220 222023 +1)=2%0.9=2'7.72 — kparso 72.



12.
a) 2,7-6,2-93-1,24+6,2-93-12-2,7=27(6,2-12) +
+9,3(6,2-1,2)=5-2,7+9,3-5=5(9,3+2,7)=5-12=60;

6) 125-48—31-82—31-43+125-83 =125(48+83)—31(82+
+43)=125-131-31-125=125-(131-31) = 125-100 = 12500 ;
B) 109-9,17-5,37-72-37-9,17+1,2-72=9,17(109 —37) —
—72(537-1,2) = 9,17-72-72-4,17 = 72(9,17 - 4,17) = 72-5 =360 ;
r) 19.9-18-19.9-16+30,1-18-30,1-16 =19,9(18 - 16) +
+30,1(18—16) =2-19,9+30,1-2 =2(30,1+19,9) =100 .

13.

a) m?> —49=(m-T)(m+7);

6) a’c? -9 =(ac)? -3% =(ac-3)ac+3);

B) 64p° —81g° =(8p—99)8p+99) ;

r) 10)c2710y2 :10(x27y2):10(x7y)(x+y).

14.

a) & —64=0>—4° = (c—4)(? +4c+16) ;

6) 25a* —20a’b+4b* = (5a*)* =2-5a% -b+(2b)* = (54° -2b)*;
B) 5a° +10ab+5b% =5(a® +2ab+b>)=5(a+b)?;

1) 154° +15b° =15(a® +b°) = 15(a + b)(a* —ab+b?) .

15.

a) x° —x?y—xy? + 3P =x2(x-p) -y (x-y) = (x-
—ne? =y == ) (4 )

6) d>—16d+55=d* —16d +64—9 =(d —8)> 3% =(d -
—8-3)(d -8+3)=(d —-11)(d -5);

B) m” —2n—m—4n® = pi* —4n? ~@2n+m) = (m+2n)(m—
—2n)=(2n+m)= 2n+m)(m—-2n-1);

) n? +16n439%n? +16n+64-25=(n+8)° —25=
=n+8-5)(n+8+5) =m+3)(n+13).

16.

2) 6a+6b _ 6(a+b) _ 6

Ta+7b T(a+b) 7

6) ma’> —m*a _ ma(a—m) :_a(m—a) __

m? —ma m(m—a) m—a

>




2p-4q _2p-29) __(29-p) _ 1.
16g-8p 8Q2¢—p) 4Q2q-p) 4~
D B A A A Gt WD Gt ) I

3 3 3 _ y
y =xy. y(z=x) z-x

B)

17.
b-17 b-17 1

a) 3 = 3 = ;

b*—14b+49 (b-7)> b-7

P Gt S ) CAE) SR SS

-2xp+yt (- y) x-y’
125 41 (50)° +1 _(5y+1)(25y2—5y+1)_5y+1_
1—5)/-0—25)}2 25y2—5y+1 25y2—5y+1 '
e a S /55 NN
83 +1 e+ @2 -2e+1) 2u+1°
18.
27° =27 27*°(27-1)  (3%)*26 3.2 2
a = = = ==
B 4+97+9% 95092 4+941) (3191 32.7 7
8! 81" 8" _8°@®’-8-1n (2’55 2.5
415 414 413 4B3y2 4y 3B 22 )
19.
_ 2 12
a)iz+x 2:x 22x+1:(x 21) :
X X X X
3 5 3x-3y+5x+5y 2(4x+y)
D) + = =72 2
xty x-y  x+yle-y) Koy
1-5d* d-5 1 _1-5d* —d*+¥5d*+d® 1
S TR T af ~ds
) 5¢ v, 3¢ ~ 5c g 3¢ 35¢+18c (53¢
6¢+6 Te+T 6(c+1)  Tcal) 42c+l) A2(c+l)
20.
3c+2 5 3c+2-5(c-2) 2(6-c)
a) 5 - = 7 - 2>
c“—4c+4 c-2 (c-2) (c-2)
5) V441 Y +a-yP+2y-4 2y

y3+8 y+2 B (y+2)(y2—2y+4) _y3+8 ’



3a(l6—3a)+3+6a_2—9a _

B =
) 94°-4  2-3a 3a+2
_ 48a—-9a> —(3+6a)(3a+2) - (2-9a)(3a-2) _
(3a—2)(3a+2)
 48a-9a® —9a—6-18a* —12a—6a+4+27a> ~18a 1
(3a—2)3a+2) 3a+2 "
) 2mn + 2m 3 I
m3+n® m?-n? m-n
_2mn(m—n)+2m(m2—mn+n2)—(m+n)(m2—mn+n2)_
(m+n)(m2—mn+n2)(m—n)
B m>—n? _ (m—n)(m2+mn+n2) _ m? +mn+n®
(m3 + ns)(m —n) (m— rz)(m3 + n3) m’ +n’
21.
2) xz—yz. 3y :(x—y)(x+y)3y:x+y.
3xy x-y 3xy(x—y) x
5 c*=49 2c+14 _(c=N(c+T) 5d _(c=7)
10cd =~ 5d 10cd 20c+7) 4e
2 X —10x+25 2x-10 _ (x=5)° (x—4)(x+4) _ (x=5)(x-4) .
3x+12 X216 3(x+4)  2(x-5) 6 ’
P8 449 ()P -2+4)  (4+9) 142
1202427t 12 -2t +4 3(4t+9) (2244 3t
22,
2 2,52
5 a+b  2b _(a+b):(a+b) 2ab'(a+b):a +b ;
a a+b a(a+b) a

[ mi. Ln )mn 4 m_ . n ><
> W —=mn m¥—mn)m+n n(n—m) m(n—m)

L mn_ m? —n? _mn _(m-n)(m+n)
m+n_mn(n—m) m+n_(n—m)(m+n)_

2 1 1Yy.b*-a®> b-a ab _  b-a 1 |
" ab ab p2_42 (b-a)b+a) b+a’



a’-25 1 a+5 _(a-5)a+5) 1

2 a+3 a2+5a_a2—3a a+3 a(a+5)
_a+5 _(a=5)a-3)-(a+5)(a+3) 16
a(a-3) a(a+3)(a-3) 29

24,
2) 5x=3y=14, |5x-3y=14, [5x-30+6x=14, |11x=44, x=4
2x+y=10; |y=10-2x; |y=10-2x; y=10-2x; ;

6) 3a+4b =55, [3a+28a—-224=55, |a=9,
Ta—b=56;, |b=7a-56; b=17,
B) 4x-Ty =30, |4x=30+7y, 4x=30+7y, |x=60,
4x-5y=90; |30+7y—-5y=90; |2y =060; y =30;
a=2,
) —2a+4b=-11, |4b=2a-11, 4b=2a-11, 7
da+4b=1, da+2a-11=1; |6a=12; b:—z;
25.
4x+5y =1,
) { 2x+2.5y=5; ‘YMHOXUM BTOPOE ypaBHEHHE Ha 2.
{4x+5y =1 Yero, OYEBHIHO, OBITh HE MOXKET. PeleHuii HeT.
4x+5y=10; ’ ’ ’ '
3-4
4x-3y=12, |[4x——x+12=12, |0-x=0,
0 ix— =4, 43 =—x—4
3T ly=gaes SRR

4 N
Pemennem Oyzner napa ( x; Ex —4), rae x — moboe AeHCTBUTENBHOE YHCIO.

26.
s B[22 g 13196 1314
7\ 169 7N 169 7 13
5 /1652—1242 _J(l65—124)(l65+124) I L v
164 164 4 .
wal [sI_y 7 %706,
4\ 49 4\ 49 4 7
9 145,52 -96,57  [(145,5-96,5)(145,5+96,5)
19352 3152 | (193,5-31,5)(193,5+315)
_[49-242 71177
162:225  9.15 135




27.

a)x/E:\/E:%/g; 6)W:V9a2-6a:3a\/a;
B)@ZMZZZ\/E; r) V494 =7d .

28.

a) 245 =/5-4 =420 ; 6) b3 =—3b2, b>0;

B) W3a =49 3a =v147a ;. 1) —av2=—2a?, a>0

29.

a) 24125 +2420 = 24/80 =2-5v5 +2-2/5 —2-44/5 = 645 ;

6) V94 —v25a —36a =3va ~5va ~6Ja = ~8Va ;

B) SV12 =248 + 2427 =5-243 2443 +2.34/3 = 83 ;

1) 0.14/5m —0,45m +24/80m = 0,1/5m —0.3v5m +2-4y5m = 7,.8/5m .

30.
) VW7 =27 +|(T-37 =NT-2+[J7 -9 = VT-2-47+3=1,
TK 2<47<3;

6) V12-4)% ~22-V3)? =iz -4+ 2h-3],

I 2<4T0‘J_ 4‘ V12 +4,

Tx 2>43, 10 [2-43|=2-43,

‘5—4‘—2‘2—\5‘:— 12+44-4423=-2/3+23= 0.

3L

a) 0,4a’b 25 =0,4a’bh-——
Va2p® |a|||

T.K:a > 0, TO |a| a; Tk.b<0, TO |b|=—b,

0,4a>b- 04ab =224,
|a|||
6 \b\ a
\/Z \/:2 ald 2L p=b, p?[=p7, s 550,
b b ld a
al —a, - ,TK a<0,
A b\f\ a B> b (=) ) o



32

a) (2+V6)3V2 —243) = 632 — 443 +3¢12 — 2418 =
—6v2 43 +643-62=243;

6) (V2a —30)(W2a +43b) =2a-3b ;

B) (2v5 —V3)W3+3V5)=2v15+6-5-3-34/15 =27 -4/15 ;
) (c+Nd) P —ed +d) = (c+d)(c —c-Nd +(Nd)) =
= +Wdy = +dd .

33.

N 1-Va 3-a _3-3Ja-6+2Va _ -a-3
Wa-4 3Ja-6 6(Ja -2) 6(Ja-2)~

Ja+2  Je-3  Jed+2Je—ed +3Jd  2Jc+3d

0)

Jad+d Nedre  Aed(eiNd)  Ned(eivd)

y _1a .a+4\/E+4b:(I—J;X1+\/;\).(\/;+2\/Z)2:
aa+8db  3-3Va aWa+24b)  301-+a)

:(1+«/;)(«/Z+2\/Z),
12 ’
) x2+x\/5 x \/E :x(x+x/5)><
P x—«/E x+ﬁ x2 42

[x2+x 2—x\/5+2] x-(x2+2) x

(x=V2)(x +4/2) e +2)(x=+2) T2
34,

N2 132
& -y -yh G == )_1 _(}il A

(I ) RS I R B S

oy "

(' =d e +d™h _
(d-c)?

Ly
\e d)\c d :(d—c)(d+c)_ d+c

- (d-¢) cd*d-c)  Adid-c)’

6) (c?—d?)(d-c)? =




10

11
2. 71_—1:;_;: [-k _ 1 .
B) (k=07 (-1 (k=17 Kk-1Y ki-k)’

1 -1
D@ =bTb - = 1 1a 2 : -1, 2
G —a Y2 +a b va?)
B 1 _ a’b?
111 a’+rab+b?’
b2 ab 02

-y
3
TIpu x =3, y—z, n=— HUMeeM
- 2 2
2 ) 2)
—1 — — 2
s 3 3] o[22 222005
N4 - L2) 4 T
3712 Y
GREGE
36.
a)2x> +3x+1=0 6)5x> —8x+3=0
D_16-5.3-1
D=9-8=1 4
341 1 4-1 3
X = =7 N=—F—~7
4002 5 5
- 4+1
x,=——-=-1 =—=
2 4 X2 5 1
B)3x” +5x—2=0 H)14x>=5x-1=0
D=25-4-3(-2)=49 D=25~4.14-(=1)=81
D_A5HNA9 2 1 JISBL 4 L
g 6 63 T 28 7
oS4 12 ) o=t 141
2T T T 28 28 2
37.

a) (a’> =57 -(2a+3)> =0

a2—5=2a+3,

2—5‘:2 3
‘a [pa+ |3L2—5=—2a—3



Pemmmm TIEPBOC YPABHCHUEC! Permim BTOPOC YpaBHCHUEC

a’>~2a-8=0 a?>+2a-2=0
D
1o Teopeme Buera: T:1+2:3
B s
a1:4 a4 = 1 a
a2=—2 —1-
e R

6) Bx—1)(2x-2)=(x—4)>+7

6x% —6x—2x+2=x>+16-8x+7

x? :%, x =1442

B) (d%-13)> —(d-77)* =0, (d* -13)> =(d -77)?,

2 _13=d-71,

a2 —13‘—|d—77|2|:d2
4’ -13=77-d

Pewmm nepBoe ypashenue: d> —d +64=0, D=1-4-1-64<0
Pemenuii ner.
Pemmm BTOpoe ypaBHeHue
d*+d-90=0, D=1+90-4=361,
_o19 _-1-19

dy = dy =
! 2 2 2

r) 2x—(x+1)%? =3x2 -5, 2x—x?—2x-1=3x> -5, x’=1=>x=+%1.

-10;

38.
a) x2 —17x+60 .

ITo Teopeme Buera:

xp=12; x5 =5; x2—17x+60=(x=12)(x—5) ;

6) 3x2+35x—38; D=352+12-38=1225+456=1681=41";
3544l & 0 85441 387

o) - | B ;
g 6 1 6 3

3x2 +35x—38:3(x—1)(x+?);

B) 2x2 —297x+295; D =297% —8-295=288209—2360 = 85849 = (293)*;
_2974293 o= 297;293 _1:

2x% =297x+295 = 2(x —147,5)(x —1) = (2x - 295)(x 1) ;

X1

11



r) x2 +26x+105; %:132 ~105=169-105=64 ;

x1=_131+8=—; x2:_131_8:—21; X2 £26x+105 = (x+5)(x +21) .
39.
1
) 3 —10x+3 SETIE=) 5 g
x> -9 (x-3)(x+3) x+3°
4
6) 5x2+x—475(x+1)(x_§)75x—4.
x? +x x(x+1) x
B) 237 -9x+4  2(x*-4,5x+2) 2(x—4)(x-0,5) 2x-1
x*-16 (x—4)(x+4) (x—4)(x+4) x+4°
2, 5 3
5 2 seo3 2T a3 (x-05) 241
¥2_9 (x-3)(x+3) (x+3)(x-3) x-3°
40.
a)g+ 10 1+2x 2 10 1+2x _

x y2-2y x-2 " x x(x-2) x-2

2x—4+10—x—2x> _o, — 2% +x+46 _ 00 -2 +x46=0,
x(x—-2) x(x—=2) x(x-2)=0;
Pernm nepBoe ypaBHEHHE:
222 —x—6=0, D=1+48=49, x, =¥:2 : X =%=—1,5;
Ho mpu x =2 Bropoe ypaBHeHue cructeMsl oOpammaetes B 0. CriegoBaTensHo,
X =2 - He pelleHHe.
Otser: x =-1,5.
2 1 12 2 1 12

x2 _3x_x+3 > 23 _ o x(x—3)_x+3 _x(x—3)(x+3) -

0) ’
X2 —5x+6=0
2x+6—x2+3x—1270 ~x2+5x-6=0 _ Jx#0
x(x=3)(x+3) T x(x=3)(x+3) =0 x#3
x#-=3

D=25-24=1, ==Ly o -D1_3.
) )

X =3 HE YIOBIETBOPSET 2-My YCJIOBUIO CHCTEMBI. 3HAYUT PEIICHUEM OyIeT

Jip X = 2.

12



5 14 S5+x-2 14 14-(x+3)(x-2)

B) +1= , = , 0,
x=2 x?—4x+4  x-2  (x-2)% (x-2)?
2 W2 — 2 _
14-x?-x+6_ [ox ;+2o 0, {x +x-20=0, p_{.g0-8]
(x—=2)? (x-2)2 20; x#2;
X1:_1+9:4, XZ:L_QZ—S.
2 2
Ortsger: -5; 4.
f— - - - 2_
r)l— 10 _X 3,1_ 10 WX 3:0’ x—=5-10+x 3x:0,
X x2-5¢ 5-x x x(x-5) x-5 x(x-5)
X -2x+15=0 [(x=5)(x+)=0_ .
x(x=5)#0 x(x=5)#0 '
41.

a) x* —17x? +16=0.
o reopeme Buera:
x?=1um x* =16
x==*1 x=14

6) x® —9x>+8=0
ITo Teopeme Buera:

x =8 um x° =1
x=2 x=1

B) 9x* —40x% +16=0, §:400—144:256:162

20+16
=0 g K2 = =

x=12 x=iE
3

r) 02753820
1Io Teopeme Buera:
x> =8 wm x> =-1

x=2 x=-1

42.
Ilycts v KM/4 — CKOpOCTB MenIexoa, S,,, — [UTFHA ITyTH, TOTAa

S=12v |Jv=—1+S v=>5
S=v+l |S=-12+12S |S=6
OtBeT: 6 KM./4.

13



43.
TIycTh v KM/4 — CKOPOCTH JIOZOK, TOT/Ia
B 3 B3 15 (),
v+3)+(v-3) 2 2v 2
Ortset: 15 kM/u.

44.

HyCTI) v KM/‘I — CKOpPOCTB BEJIOCUIIEAUCTA, TOT Id
80 4 72350430), 80v+420=36v+1080,
60 60

44y = 660, v =15 (km/a).

Orser: 15 km/u.

45.
ITycTh v KM/4 — CKOPOCTh aBTOMOOIISL, TOT A

2v+(3—2—§)(v+10) =3v, 10v+4v+40=15v, v=40 (xm/9).

Ortset: 40 kM/4.

46.
Tlyctp Ha OfHO MIaThe TPEOyeTCs X M TKAHM, a Ha OMH capadat ) M, TOraa
x+3y=9 x=9-3y y=2
3x+5y=19 |27-9y+5y=19 |x=3
Otser: 2M.; 3M.
47.
ITycThb v KM/4 — CKOPOCTh BEJIOCHIIENCTA, TOTA
15 6 3 3, 9 2
—+ =—,15v-45+6v=—v"——v,v" =-17v+30=0,
v ov— 2 2 2
D=289-120=169=132,
‘)1:17—13:2;‘)2:17743:15

2 2

Tlo embicay 3anaan v >0 u v—350, nostomy v =15.
Ortser: 15 km/anm 12 km/H.

48.

ITycTh v KM/4 — CKOPOCTB JIOAKH, TOTIa

L+i:l, 2\1—2+2v+2:l(v2 -1, 7v? —48y-7=0,
vil -1 12 12

§=576+49=625:252, VI:M—;QS:7;

v, < 0 — He NOAXOIMT 1O CMBICITY 3aJa4H.
Otser: 7 kM/4.



49.
Ilycts 3aBOp 10 TUIaHY TOJDKEH OBUT BBITYCKATh 72 CTAHKOB B JICHbB, TOT/IA:

1801 +360—n”> —2n=180n, n*>+2n-360=0,

D o 14i360=361=192, n =18, ny <0, 18—0—1=@—1:9(Hﬂeﬁ).
4 n 18
50.
Ilycts 1-b1if 1BUraTENL PACXOAYET B YaC X TPAMMOB I'OpyUero, 2-0i — y rpaMMOB:
{(y+5)(x)=320 {xy=320—5x y:m—_sx
— — _ X
y(x+2)=270 |xy=270-2y o =270-2y
320x-5x? =270x—640+10x, x* —8x—128=0,

§:16+128:144:122, X, =4+12=16, x, <0,

Otser: 16 rp nepsblii, 1 18 — BTOpOIi.

51.
IlycTs rpy30moapeMHOCTD MAIIIMHEI X TOHH, TOT/a

[2—4}&, 30x+60—4x> —8x=30x, 4x>+8x—60=0,
X x+2

x2+2x-15=0, D;=1+15=16=4%, x; =-1+4=3, x <0,
30

——— = 6 (peiicoB).
3+2 P )

52.
ITycTh TOKaph TOIDKEH ObLI c/enaTh paboTy 3a X IHEl, Toraa
39(x—6)—24x=21, 15x=255, x=17, 39(17-6)=429.
Ortser: 429 peraneil.
53.
Ilycts nepBoHayansHO B 1-i mIKoJe OBLIO X YYEHHKOB, @ BO BTOPOIi — , TOrIa
x+y=1500 x+y=1500
{1,1x+1,2y =1720 {1 1x+12y =17,200
x=1500=y =700
{16.500—11y+12y =17.200 {x =800
OrtseT: 800 1 700 yeTOBEK COOTBETCTBEHHO.

54.
IlycTs mBes B JIeHb MIMIIa X CyMOK, TOT/Aa

60—(6—()2—4)x:4, 56(x—2)— (60— 4x+8)x =0,
o

2 —3x-28=0 , X} =7, X, =—4 — He NOOXOAUT IO CMBICITY 3a7a4u.
OtBeT: 7 CyMOK B JICHb.

15



5S.
IIycTs v — ckOpocTb BTOPOro BEJIOCUIICUCTA, TOra Oy YHM:
120 120

=2, 120v+360—-120v=2v% +6v, V' +3v—180=0,

v v+3
D=9+720=729=27% v, :—3+227:12, v, <0.
Ortser: 12 kM/4 1 15 kM/u.
56.
IIycTb v — CKOpOCTB JIETKOBOTO aBTOMOOWJISL, TOT/Ia
30 —Q:l, 120v—120v+2400 = v2 —20v, v —20v—2400=0,
v=20 v 4

D, =100 + 2400 = 2500 = 50° , v =+10+50=60, v, <0.
Otser: 60 km/4.

57.
TTycThb 1 ¥ v — CKOPOCTH [IEPBOTO U BTOPOTO TYPHCTa COOTBETCTBEHHO, TOT/IA

50

,H.VZI 50=n+v
50 50 5 |60n-60v=nv

v n 6

60(50 —v) — 60v =v(50—v) , v2 —170v+3000=0,

§:7225—3000:4225:652, vy =85-65=20, v, =85+65=150,

n =30, n,<0.
Ortset: 30 kM/4 1 20 KM/4.

58.
ITycTh v KM/4 — CKOPOCTB KaTepa, Torza

v+ 6)[§—§j =36, (v+6)(36-0,3v) =36v.
v 60

(v+6)(360—3v) =360v , —18v+360v+3v> —360v+2160=0,
v2 +6v—720=0, D=9+720=729=277, Vi =734 27 = 24 (xm/u),
v, ==3—27 <0, uTo HacC He yCTPaNBaeT.

Ortser: 24 km/4. OrieyaTKa B OTBETE 3aJa4HUKA.

59.
Iycrts a,, 1 b, — IMHA KaTETOB, TOTAA
a+b+37=84 |a=47-b
@ +b*=1369 |42 +p2 =1369

2209-1369+2b% —94h =0, h> —47b—-420=0,



D =2209-1680 = 529 = 23*
_47=23 . b2:47+23:
2 2
Jlnst by =12 cM, a; =35 cm = § =210 cm”.
Jlnst by =35¢cM, @, =12cm = § =210 em™.

S:%ab:ZIO oM.

35.

by

Orser: 210 cM?.

60.

y= Jx Bo3pacraer Ha [(; +0)

a)Ou2Hal0,4];

0) 1 1 +oo Ha [1; +o0);

B) HanMeHbIIee 3, HanOoIIbIIIee He ONpeIeieHO, T.K. CKOJIb YTOIHO OIU3KO K

V10 .9, 10)

T) V3 n+oo ma [3; +o0).

61.
2) 3 u+oona [3; +o0)
a) (0, 0); (3, 3);

6) (-2, 1);
B) (-2,-2); (-1,-1);
0@, 1).
a) Ay 0) v
/
oN T /2 x N\ ! ™

B) Ay \\“y

=y

17



62.
2x P +4x+2 2<x<0

f(X):{x+l x>0

a) f(-3) He BbrUKCIUTS, T.K. —3 ¢ D(f)
A0)=2-0*+4-0+2=2
S5)=5+1=6;

0) Ay

B) D(f)=[—2; +o0); E(f)=[0; +o0); umeeT pa3psiB B x=0; HenpeprBHa Ha [—2; 0) 1
(0; +o0); obpamtaercs B 0 B x=1, yObiBaet Ha [-2; —1]; Bozpacraer Ha [-1; 0) u (0;
+00); MEUHIMYM B TOUKe X=—1; KyCOYHO 33/IaHHasl.

Ne 63.

£09 x—1 -2<x<0
x =
2xt +4x -1 x>0

a) (-2)=2-1=3
A0)=0-1=1
AB)=2-5+4-5-1=69;

0) Ay

"

0/1

7

B) D(f)=[-2; +o0); E(f)=[-3; +o0); Bclomy HemnpepsIBHA; obpamaercs B 0 B Touke

J6
—-1 5 BCIOAY BO3pacTacT; MUHUMYM B TOUKE )613; KyCOYHO 3aJlaHHasl.

20 +4x-1=0

D _4i2-6 x,- =-1+22
4 : 2 2

18



I'JTABA 1.

§ 1. JIunelinble 1 KBaApaTHbIC HEPABEHCTBA

1.

a) a=—-1 —2-5>9 -HeBepHO. a = —1 He ABIACTCS pELICHUEM.

a=3 6-5=1>9-HeBepHO. a =3 He ABISIETCS PELLICHUEM.

0) a=-2 2+12=14<-10 - HeBepHo. He aBnsieTcs pereHnem.

a=4 2-24=-22<-10 - BepHo. SIBNseTCA pEIICHUEM.

B) a=-15 7+45=52 <13 - neBepno. He siBisercs pereHuem.

a=4 7-12=-5<13 - BepHo. SIBnseTcs pelICHHEM.

r) a=—-2 —8+5>17 - HeBepHo. He sABnsieTCs peleHnem.
a=5 20+5>17 - BepHo. SIBnsiercs peLeHueM.

2.
a) da—11<a+13
3a<24

a<8

B) 8b+3<9h—2
b>5

3.
5—-a 3-2a
a) -
3 5
25-5a-9+6a<0

a<-16

<0

X+7 0 5+4x
B) >

4 3
3x+21>20+16x
1>13x

X<—
13

4.

0) 6—4c>7—-6¢
2¢>1

1
c>—

2
r) 3—2x<12-5x
3x<9
x<3

6) M+ 13-4b

2 5
56+20+26-8h<0
3b>46

46

b>—
3

) 6-y ) y+6
7 5
30-5y<7y+42

12y >-12

<0

y>-1

a) a(a—2)—a2 >5-3a, a’*-2a-a*>>5-3a, a>5;

6) 51> —5y(y+4)=100, 5y —-5y2-20y>100, y<-5;

19



B) 3x(3x—1)—9x2 <2x+6, 9x> —3x—9x> <2x+6,

5x+62>0, xz—g;

1) 7e(c=2)—c(Te+1) <3, Te? —1d4c—T7c¢? —c<3, —-15¢<3, c>—%.

5.
+ _ + X a) x2—6x-7>0
——— > 110 Teopeme Buera:
*1 7 X1=7, X2=—1
x=7)(x+1)=0
+ . — . + IX x<-1, x>7
1 5 6) —x2+6x-5<0
x2—6x+5>0
+ PS N + ’X 1o Teopeme Buera:
3 6 x=5 x=1,x<1, x>5
B) x% +2x—48<0
+ _ + X o reopeme Buera:
——o—p X =6 x,=-8, 8<x<6
-4 2

r) —x?—2x+8>0

x? +2x-8<0
1o Teopeme Buera:
=2, xp=—4, 4<x<2

6.
2 D 2
+ - + X a) 4x +4r-320, S=4+12=4
)
3 1 -2+4 1 —2-4 3
—_— — xl_ =—, xl = = —
2 2 4 2 4 2
i — + X xX=z— xS—i
——o—) 2
1 1 6) 12524 x 1<0, D=1448=49
3 4 -1+7 1 1=7 01
X1 = =—, Xp=———=——
24 4 24 3
1 1
- - + X ——<x<—=
——o—p 3 4
4 5 B) 6x2 —7x—-20<0
3 2 D =49 + 480 = 529 =232
x1:7+23:§, xz:ﬂ:_i,_igmi;
2 2 12 373 2

20



2
r) 15x° =29x-2>0 + _ + X

D =841+120=961=31? ——o—>»
}61:29+31:2 x2:29_31:—i 1 2
30 ’ 30 15 15
x>2, x<—i
15
7.

a) 3x2+x+2>0, D=1-24=-23<0.
CremoBatenbHO —00 < X < 400 (T.K. TIEPBBIA KO3(DPUIMEHT TOJIOKHUTETIEH).

6) —3x2+2x-120, %:1—3:—2<0.
CrnenoBarenbHO, peUIeHH HeT.
B) 5x2 —2x+1<0, %:1—5:—4<0.

CreioBatesnbHO, pelIeHuil HeT.

1) —7x2+5x-2<0, D=25-56=-31<0.
—00 < X < 400 (T.K. CTapIINii KO3(PUIHEHT TTOJI0KUTETICH).

8.
BrlpakeHne UMEET CMBICIT KOTJIa: _ 4 _x
a) B—-x)(x+7)=0, ——— )
-7<x<3; -7 3
6) 5x—x2+6>0
D=25+24=49 - + - X
—————o— )
-5+7 -5-7
X, = =—1, xp=—=6 .
1 ) 2 ) 1 6
-1<x<6
B) (x+4)(x+9)> 0 e o »
x>-4, x<-9
-9 —4
1) 2x2 +7x=920
2 i | RS
D=49+72=121=11 ——o0—>
- -7-11
¥ = 7+11:1’ . 7 :_2; 9 1
4 4 2 -
9 2
x>1, x<——.
2
9.
flx) Onpeneneno, ecu MOAKOPEHHOE BbIpa- + — + X
JKEHHME HEOTPULIATEILHO. ® ® >

a) x2 ~18x+77>0 7 11



D _gi_77-4
4

x=9+2=11, x, =9-2=7, x211, x<7;

n 3 L x 6) 10x> —11x—6>0,
® ® > D=121+240=361=192,
2 3 Lol 30 11-19 2
5 2 "0 227 20 5
3 2
xX2—, x<-——;
+ — + X 2 5
——0—>p B) x> +9x—36>0,
-12 3 D=81+144=225=152,
x1:_9+15:3, x2:_9_15:—12, x>3, x<-12;
2 2
+ - + X r) 12x2 —13x-4>0
———o—>p
D=169+192=361=19>
1 4 13419 4 13219 1
4 3 T T3 2T T, 4
4 1
xX2—, xX<——.
3 4
10.
f(x) onpeneneHo Toraa, KOrja MoJaKOPEHHOE BRIPAXKEHHUE CTPOTO OOJbINE HyJISL.
+ _ + X a) —xz—x+2>0, x2+x—2<0,
¢ ¢ > o Teopeme Buera:
-2 1 xp =1, x,=-2,-2<x<l;

6) x> -9>0, x2>9<:>|x|>3, x>3, x<-3;

+ — + X B) 72 = ﬁ
—.—.—> v14—2x =3x  \14=2x2 —3x

_% 2 142952 _3x 50, 2x243x-14<0
D=9+112=121=11%
xl=_3+11=2, x2:—3—11:_1’ T rens
4 4 27 2

T) 25— x? >0, x2 <25<:>|x|<5, —5<x<5.

11.

Ksanparroe ypasHenve numeeT 2 kopast, ipu D > 0, 1 kopers iput D = 0 u e
umeet koprei mpu D < 0.

22



szz +(p—6)-3=p*+3p-18

4
a) p2+3p—18>0
1o Teopeme Buera:

p1=3, pp=-6, p>3, p<-6;

6) p=3, p=-6;

12.

a)3x-2>7<3x>9< x>3.

B) 6<p<3.

Yucio (-3) — pelieHre BTOPOro HEpaBeHCTBA, HO HE NEPBOTO.

HepaBeHcTBa He paBHOCHIIBHBL

6) 4x-3<9<4x<12, x<3,

HepasencTBa He paBHOCHIIBHBL.

B) 2x+1252x24<x22,

HepaBeHCTBa HE paBHOCUJIbHBIL.

1

x=3

<0 x-3<0s=x<3.

20 x-2>0x>2.
x-2

r —x+7>5&x<2, (x-2)(x+3)<0&= -3<x<2.

HepaBeHCTBa HE paBHOCUJIbHEI.

13.
2<5, x<7,
a) [x— 2\<5@{ 55 5@{x2_3; -3<x<7;
1-x>2, x<-—1
6) [I-x>2< 1—x<—2’<:{x>3 x<-1, x>3
3—-x>3, x<0
B)|3—X|23<:>[3 < [x26 x<0, x26;
3+x<4, x<1
r) \3+x\<4©{3+x>_4 {x>_7 -7T<x<l
14. + — + X
——— >
a)2x? +X<2, 2x24x~2<0
D=1+16=17 ~1-7 A1aN17
4 4
—1+417 -1-17
X1= . x2:
4 4
—1—x/ﬁ<x<—l+\/ﬁ. 4 _ + X
4 4 — o —>p
6)3—x23x, x2+x=3>0 —I—N/B _1+\/E
D=1+12=13 2 2

23



14413 1413
2

X1

2
~1+413 ~1-413
X2 5 , x< 3 ;

X,

B) x2 —4x+2>0, x> —4x+4>2

(x—2)222<:>{x_22\/5’ {x22+

x_2<_\/§.<:> x<2_£ x22+«/5, xS2—\/§;
+ _ + X r)x+l>x2,x2—x—l<0,
——o— > D=1+4=5,
1445 1-45 1++/5 1-5
2 2 2
1_ﬁ<x<1+ﬁ
2 2
15.
x=1 x*+x-4 0,5x2+1
+ - + X a) —+ >
————o—p 2 4 3
-11 2

x% +9x-22
_—
12
x2+9x—22>0, xp=2, x,=-11, x>2, x<-11;

0

+ B L x 5 x2—5+x_+122, x2—5+2x+222,
———p 3 6

-5 3 2 42x-1520, x, =3, x,=-5,

+ _ + X x23, x<-5;
——e—> x2+3x  x-1 3-2x

-10 1 Do e

x2 +3x—2x+2—1248x
8

<0
x2+9x-10<0, x; =-10, x, =1, -10<x<1;

) X +1+3x> Tx—
15

x2 +1+45x >35x—15, x> +10x+16>0

_ + X 1o Teopeme Buera:
xX1=-2,x,=-8
x>-2, x<-8

-8 -2
24



16.
a) [4x+3>5,

[4x+3>5, [4x>2, x>l,
=

|
4x+3<-5"" | dx <8 2] x>, Xx<=2;
x<-=2;

6) 6—[3x+1|>0, Bx+1/<6,

5
x+l<6, _ [3x<s, _)*53 15
3x+1>-6; 3x>-7,; 7 3 3’
xX>——=;
B) 3-2429,
[3-2x>9, [2x<-6, [x<-3,

3-2v<-9; 7 2212 Tlxze ¥SH X263

r) 4-[3+2x<0, 3+2x>4,

I > [2x> X2
g:iigz,@ §§;E7,© 27 XZ%’ xg—%.
- - xX<——.
L 2

B 3aauHuke puBeICH HEBEPHBIN OTBET.
17.
CHauasa peLuM 9T0 HePaBEHCTBO. _ n X
(x+2)(p-x)=0 — o —p
Iycts p>-2 2 p
—2<x<p
Tlpu p< -2 - + - IX
p<x<-2
a) p=1, p=-5; P 2
0) p=2;
B) p==1,p=-3;
r) p=-2.

+ — + X
18. — >
(x=8)(x+p)<0 - 8
Ilpn p>-8
-p<x<8 + — + X
Tlpu p<—8 — >

8 P

25



a) p=1;6) p=2;8) p=3;

T) pelIeHnH HeT.

19.

(T7-x)(p-x)<0, (x=7)(x—p)<0.
IIpu p>7 T7<x<p;llpu p<7 p<x<T7;

IIpu p = 7 peenuii Her.

a) p=11, p=3; 0) p=8, p=6, p=7.

OrieuaTka B OTBETE 3aJavYHUKa.

§ 2. PauuonanbHble HepaBEeHCTBA

26

a) (x+2)(x+3)>0
x>-2, x<-3

6) (x+3)(x-0,5)<0
-3<x<0,5

B) (x—%)(x+4)>0
x>l, x<—4
4

D) (x—%)(x—%)<0

1 4
—<Xx<—
3 9

a) t(t—1)<0
O<t<1

6) t(t—%)(t—lZ) >0

OStSl, t>12
4

B) #(t+3)>0
t>0, t<-3

r) ((t+8)(t—1,2)<0
t<-8, 0<r<12



22.
a) x2—x>0, x(x=1)>0, x>1, x<0;

6) 2x+x2 <0, x(x+2)<0, —2<x<0;
B) x> —3x20, x(x—-3)>0, x>3, x<0;

T) 5x+x2 <0, x(x+5)<0, -5<x<0.

23.

a) x2—4>0, x2 >4©|x|>2c>x>2, x<-2;

6) x(x>-9)<0 -+
———e—0— )

x(x=3)(x+3)<0 3

x<-3, 0<x<3

B) x2—2520, x2225, |x|25, x>5 x<-5;

1) x(x2—64)>0 o
x>8, -8<x<0 _8
2.

a) a> >225,|a|>15,a>15, a<-15;
6) b> <16, |p|<4,-4<b<4;

B) %0221, 0224,|c|22, c>22, ¢c<-2;

T) ézz < 0. Pemennii Her.
25.
a) (x+2)(x+4)(x-1)>0 - +
x>, 4d<x<-2
—4
0) (x—3)(x=6)(x+6)<0 - +
xX<=6,3<x<6 -
-6
B) (x—-2)(x+3)(x+1)<0 _ +
x<-3; -l<x<2 o
-3 -1
r) (x+5)x+D)(x-3)>0 — +
—e

x>3; -1>x>-5



28

a) (x—4)Bx+D(x+1)>0,
(x—4)(x+%)(x+1)>0, x>4, —1<x<—%;
0) 2x+3)(x+D(x-1)<0,
(x+%)(x+l)(x—l)<0,x<—%, -l<x<1;
B) (4x-1)(x-2)(x+2)<0,
(x—%j(x—2)(x+2)<0, x<-=2, %<x<2;
r) (x+5)(x+1)2x-1)>0,

(x+5)(x+l)(x—%] >0,

x>l, —S<x<-1.
2

a) (2-x)(3x+1)(2x-3)>0,

(x—2)(x+§j[x—%j <0,

x<—l, i<x<2;
372

6) (2x+3)(1-2x)(x=1)<0,

[x+%j(x—%)(x—l) >0,

3 1
x>, ——<x<—;
2 2
B) Bx=2)(x—4)(3-2x)<0,

(o 2)fsfo ) 0

x >4, 3>x>£;
2 3

r) (x+7)(@dx+3)1-2x)>0,

(x+7{x+%j(x—%)<0 )

x<-7, —i<x<—
4 2



28.

x(x-2) - + + X
aeradl ———o—»
x>2, 0>x>-3; -3 0 2

x(x+1 — + + ox
x>9, ~1<x<0; -1 0 9

2

X +6x x(x+6) - + + X
B <0, <0, — o
) x—2 x=2 ® ¢ >
x<—6, 0<x<2; -6 0 2

- - - + + x
n 22 <o 222 < —o—o —»
2 +7)
x“+7x x(x
-7 0 5
0<x<5, x<-7.
29.
2) 3x—2>3®3x—2—6x+9>0 B L x
2x-3 2x-3 ————o— )
(7 s 7
=3t e 3 <0, i<x<l; 2 3

2x-3 3 2 3
6) x+3<1C>x-&-3—x-&-2<0C> <0,

x=2 x—2 x—
x—2<0, x<2;

5) 7x_421<:> Tx—4-x-2 >0 6x—6 >0;

x+2 x+2 x+2

x—1 + + X
>0, x21, x<-2 ———o— )
x+2 5

Sx—7 Sx—7-7x+35 - 1
T) <7T& <0

x—=5 x=5 + + x
< _ e
2x+28<0®x 14>O

x5 x¥-5 5 14
x<5, x>14
30.

a) x? +4x+3<0

o reopeme Buera: _ X
X]Z_l, .Xf2 =-3 . . ’
-3<x<-1 -3 -1

29



30

6) 8—2x>x2, x?+2x—8<0, —o >
o Teopeme Buera:

=2 x,=-4, -4<x<2; —4 2

B) —x2—10<7x, x> +7x+1020, + o——o + .x
1o Teopeme Buera:

xX=-2, x,==-5, x=2-2, x<-5; = -2

r) x2—6x+520, L.;.+_>x
o reopeme Buera: 1 5

x =5 x=1, x=5, x<I.

31.

a) x2+6x+920, (x+3)220, —o<x<+0;
6) —4x2 +20x>25, 4x>—20x+25<0,

(2x— 5)2 < (0 — pereHu HeT;

B) 49x2 +14x+1<0, (7Tx+1)> <0< Tx+1=0, x=oo

r) —x>+8x>16, x> —8x+16<0,

32.

1

s

(x-4)? <0 x-4=0, x=4.

a) 4x2 +x+1>0, D=1-16=—-15<0.

Pemrennem OyzmyT Bce —00 < X < 400 .
6) 7x> +3<2x, 7x>-2x+3<0,

Pemrennii Het.

2:1—21:—20<O.
4

B) 3x2 +4<x, 3x>—x+4<0, D=1-48=-47<0.

Pemenuii Her.

D
1) 5x2 +6x+1320, Z=9—65=

Pemenye — Bce —00 < x < 400 .
33.

a)—2x’ £x43<0,
2x2-x+3>0,

D=1-24=-23<0,
—0 < X <40 ;

B) —6x% +5x—6>0,

6x2 —5x+6<0,
D=25-4.6-8<0,

Pemennii ver;

-54<0.

6) =4x’ 4x-120,
4x? —x+1<0,
D=1-16=-15<0,
Pemrennii Her;

1) —3x2 +4x-5<0,
3x> —4x+5>0,

D4 is-—11<o,
4

Pemenns: —o0 < x <400 .



34.
a) (2-3x)(3x+2)(5+3x)(2x-3) >0,

332

2 3 5 2
Sx<=, ——<x<——;
3 2 3 3

6) (2x+1)(1-2x)(x—1)(2-3x)>0,

oo gofo o

1 1 2

X<——, —<x<—, x>1;
22 3

B) Bx-2)5-x)(x+1)(2-x)<0,

[x_éj(x_s)(x_l)(x_z)w,

2<x<5; —1<x<%;

1) (2x+5)(dx+3)(7-2x)(x-3) <0,

(e02 Yoo 2 5230,

7 3 5
X>—; ——<x<3; x<——.
2 4 2

35.
2 x§—420, (=2)(+2) o
x“ -9 (x=3)(x+3)

x>3, 22x>-2, x<-3;
xz(x2—16)<
-9 (xB)+3)
3<x<4; “4<x<-3;
2_ &
5) x2 16930, (x 13)(x+13)S0
x* —100 (x—10)(x +10)
—13<x<-10; 10<x<13;

0)

5

+ - + + - + x
——o—0—0o0—0o0— )
-12 -7 0 7 12

x2(x—4)(x+4) o

+. -+ . - _+ X
——0—@ *—>
5 2 2 3
o3 32
+ - 4+ - _+ X
——o—o *—>p
12 1
2 2 3
+ - 4+ . - _+ X
——o—o *—>p
-1 2 2 5
3

+ - + - + X
—o—o—o *—>
5.3 3 7
2 4 2
+ - + -+ X
—o—0o oo »
3 2 2 3
+ - + + - + X
— oo 00— »
4 303 4
& + - 4 x
——9o—o o
-13 -10 10 13
r)
2_ p— -
x°—49 S0 (x=T7)(x
x2(x? —144) x2(x=12)0

x>12; 0<x<7;, -7<x<0;
x<-12.

31



a) x> —64x>0,
— + - + X
@ ©® 7 > x(x—8)(x+8)>0,
-8 0 8 x>8 0>x>-8;
6) x3£2x<:>x3—2xS0<:>x(x2—2)£0
- + - + x
—o—o— ) x(x—v2)(x++/2) <0,
*\E 0 xE xS—\E; OSxS\/E;
B) x32x<:>x(x2—1)20,
- + - + x
L L 4 L 4 > x(x=1D)(x+1)>0,
-1 0 1 x>1;0>2x>-1;
_ + - +x r) x> -100x <0,
® *—© > x(x-10)(x+10)< 0,
-10 0 10 0<x<10; x<-10.
37.
_ t e at* (=1 x-2
*—eo—o—> GG 3)
2 1 é 5-2x ’ x—é
3 2 2
x<z' 1<x<i'
+ - + - 4+ X 3 5’
3 1 1 4 G)MZO,
—5 3 (x=D(x—4)
3L
X+ | x+—
e S 2 2).
———0—0—0—0 ) (x-D(x-4)
_ -3 2 -1 1 3
i 5 x> 4 1>x2—l; xs—i;
2 2
3 FE)EF2)E+3)
oy | VL @r-D(E+4)E-x)
——e—o—o—p (x+D(x+2)(x+3)
1 2 4 7 1 20
) 3 [x—zj(x+4)(x—3)

x>3; %>x2—l; —3<x<-2; x<—4

7—x

r) <0
Bx=2)2x+1D(x—4)

32



x=7
(x —%)(x +%)(x—4)
1

x>7 4>x>%; X<——.

>0,

2
38.
2_ p— a—
a)x+§£6, X 6x+8£0’(x h(x 2)<0
X x X
- + - + X
—@ @ @ >
0 2 4

4>x2>2; x<0;

2_ - f—
o) x4 2n3, LT3 H2. (D=
x X X
- + - + X
—o—o0—0 >
0 1 2
x2>2, 0<x<1;
2
5) x+iS—4, X +4x+3£0’ (x+3)(x+1)$07
x x X
- + - + X
—@ L @ .
-3 -1 0

-1<x<0, x<-3;

2_ — —
r)x—§>2, x°-2x 8>0’(x 4)(x+2)>0,
X X X
- + - + X
—@ @ @ »>
=2 0 4

x>4, 2<x<0.

39.

a) (x—1)(x* —3x+8)<0.

Paccmorpum x?-3x+8

D =9-32=-23<0, cnegoBareibHO x2=3x+8 >0 TPH JTFOOBIX X.
Paznenum 00e yactu Ha x2-3x+8 , x—1<0s x<1;

6) (x+5)(x2 +x+6)=0.

2

Paccmorpum x“ +x+6,

33



D=1-24=-23<0, ciemoBareiabHO ¥ +x+6>0 TIPH JTFOOBIX X.
Pa3nennm 00e yacTu Ha x2 +x+6, x+5>20< x>-5.

B) (x=7)(~x? =3x-18)>0, (x=7)(x* +3x+18) <0,

x% +3x+18 > 0 mpu mo6bx x (T.k. D=9-72=-63<0).
Pasnmemm 00e yacTi Ha 3TOT MHOXKHTEND, X—7 <0< x< 7.

1) (x+1,2)(x> +5x+14)<0,

x% +5x+14>0 mpumo6ex x (T.k. D=25-56=-31<0).
Pasnmemm 00e yacTi Ha TOT MHOXKHTEND, X+ 1,2<0< x<—1,2 .

40.
_ .— . + >x a) (x—zl)z(x2+4x—12)<0,
—6l | 5 (x=-D*(x-2)(x+6)<0,

—-6<x<l; 1<x<2;

_ + x 6) (x+2)(x>—6x-16)>0,

— o — )
(x+2)(x-8)(x+2)>0,

(x+2)2(x—-8)>0, x>8;

+ - .+ »x B) (x+3)% (x> —10x+21)>0,
3 3 7 (x+3)2(x=7)(x-3)=0,
x<3; x>7;
- + X r) (x—1)(x>=7x+6)>0,
———o— )
1 6 (x-D(x—-6)(x-1)>0,
(x—l)z(x—6)20,x=1; xX26;
41.
2
+ + _ 4 X 2) x“=5x+6 >0,
——0—o—0 ) X2 —12x+35
2 3 5 7 — _
(x=2)(x 3)>O,
(x—-7)(x=5)
x>7; 3<x<5; x<2;
2_
6))62—2x+3<0,x2—2x+3>0np1/1n1061>lxx(T.1<.2:1—3:—2<0).
X +9x+8 4
PaSZ[eJ'II/IM 06e HaCTH Ha 3TO IOJIOKUTECIIBHOC BBIPAXKCHUE

+ _ + X 1 1

——o > <0, <0
¥ +x+8 (x+1)(x+8)

-8 -1 8<x<-l3

>



x2 —dx+12

B) ————<0.
9-x2
2 D
Uuncmurens x° —4x+12 > 0 npu mobbIX x (T.K. —=4—-12= =-8<0).
Pa3nenmm Ha Hero 00€ YacTu. + _
1 ———o— )
<0———>0
9_y2 (x+3)(x=3) -3 3
x>3; x<-3
x2+7x+12
IS0, I I
25—x —0——0—0 )
()C+3)()C+4)>O (x+3)(x+4) _5 4 -3
G-x)x+5 " (x=5x+5
-S<x<-4, 3<x<5.
42.
2x% +18x—4 2x% +18x—4-2x% —18x—16
a) >2, >0,
x2+9x+8 2 +9x+8
2 e ! <0 + -
x2 +9x+8 (x+D(x+8) ——e—>p
-8<x<-1; -8 -1
2 _ 2 162
6) 2x ;—x 16S1, 2x°+x 216 X xSO,
x“+x x“+x
2
X —16S0<:>(x—4)(x+4)S0, +  — + +
x(x+1) x(x+1) . . . *—)
O<x<d, —4<x<—I; -4 -1 0
_ .2 _ .2 2 _
5) 21 X 2_1<:>1 x2+x +2x 820’
X7 +2x-8 x°+2x-8
A 7
& 5 — & y + X
22x sy 2. 20, —eo—0—0o—Pp
x“+2x-8 (x=2)(x+4)
; -4 2 7
x>2—, 4<x<2; 2
2
2
) X +23x+10<2,
-9 + - + -+ X
——o—0—0 )
2 2
x°+3x+10-2x +18<0, 4 3 3

x2-9

35



2 2 _

-Xx +3x+28<0®x —3x—28>0, (x=7)(x+4)
x2 -9 (x=3)(x+3) (x=3)(x+3)

x>7, 3<x<3, x<—4.

b

43.

% +x2+x> x(x2+x+1)

ox2-25 (Bx-5)(3x+5)

x2+x+1>0 (T.k. D=1-4=-3<0, ciienoBaTeibHO MOXKHO pa3einTh 00¢

>

YacTH Ha (x2 +x+1).

X X

_ + - + x >0, 3 3 20
. Py Py > (Bx-=5)(3x+5) (x_g)(x+g)
-2 0 2 —§<x<0 x>§'

3 3 3 - 3’
3.2 _ 20 _ 2 _
6) x> —=x"+x 1§0<:>x (x=1)+(x DSO, (x“+D(x I)SO.
x+8 x+8 x+8

Pasziennm 06e 9acTy Ha CTPOTO TIONOKATEIHHOE BEIPAKEHHE x2 +1 .

1 g<xs<l.
x+8
4 2
5) x2+x +1<O
x° —4x-5
Yucurens Beera CTporo MoJIoKUTeNeH. Pa3nenim Ha Hero o6e JacTu.
1 1
L.;.+_>x 3 <0< <0,
x“—4x-5 (x=35)(x+1)
-1 5 -1<x<5;
4 2
n X278 .
24 x+1

3HaMeHaTeNb CTPOro nosoxuteneH ( D'< 0).
VMHOKHM 00€ YacTH HEPABEHCTBA Ha HETO.

x*22x?-8<0, y=x%, y2-2y-8<0, y; =4, y, =2,
(y=4)(y+2)<0.

Bepuemcs k x:

(- +2)<0, x* —4<0, x* <d o <2 -2<x<2.

44,
BeipaxkeHue umeet cMbIci TOTa, KOTa TO, YTO CTOUT 0] KOPHEM HEOTpHIIa-
TEJBHO.

36



2x+4 >0 (x+2)
X2 +8x—48  (x—4(x+12)
x>4, -12<x<-2;

s

- + X
6) — X3 L0, X3 sy, —*o >
x* +5x—24 (x=3)(x+8) -12 2
x#3, >0, x#3,

X+
x+8>0, x#3, x>-8, x#3,10ecThb —-8<x<3, x>3;

2

x“+7x+10 (x+2)(x+5) _ + X
B >0, <0,
) 6—x x—6 ® ® >
—2<x<6, x<-5 -5 =2
2 _
) 14-x +5x20) (x 7)(x+2)§0,
x+1 x+1 - + ° »x
x<-2, -1<x<7.
-2 -1
45.
2_
a)2x—920,
x“—=5x+6
—(x—3)(x+3)20, x#3, + — X
(x=2)(x-3) ® ® >
x>2, x<-3, x#3, Toectb x<-3, -3
2<x<3, x>3;
2—x—x?
0) ——=>0,

2 4 + - X
GDE) o N o
(x=2)(x+2)
2>x2>1;

1

5) 2x2—5x+2>0 2(x—2)(x—5j< —.—.—>+ —

>

Sx-6-x2 (x-3)(x—-2) 0,5

xi2,%£x<3, x#2,
1
ESX<2’ 2<x<3;

3(x + %)(x +3) .

3x2+10x+3>
x248x+15 (x+)E+5 s

r)

1
X#-3,x>—— x<-5.

>

>0 ———o—)p

37



46.
1 2 3
a) —+ > s
x+1 x+3 x+2
(x+3)(x+2)+2(x+D)(x+2)-3(x+1)(x+3) 50

(x+D)(x+2)(x+3)

s

%2 +5x+6+2x2 +6x+4-3x> —12x-9 y

(x+D(x+2)(x+3) 0,

+ - + - 4 .x —x+1

— >0,
® ® ® *—p (x+D(x+2)(x+3)

-3 2 -1 1 I>x>—1, 2>x>-3;

2x+2—x+1+3(x+1)(x—1)>0

+ - + - 4+ x (x=D(x+1) |

I 1

-3 L0 1 x+3+3x2 -3 x(“*j
3 >0,

(x-D(x+1) (x-D(x+1)

H

x<-1, —%<x<0, x>1;

n B T+ x 2 x4l 3 _17

® ® > x—2 x—-2 2
-2 2 2x+2x4+6+x-2 o 3(x+2)
2(x—-2) T 2(x=2)

x>2, x<-2;

x—4_ x-3 (x-4)% —(x=3)? g

x=3 x-4~  (x=3)(x-4) N

r)

+ - + I x 2x+7 y 2
® >0,
(x=3)(x—4) (x=3)(x—-4)

9

.
3

VI3 @

x<3, 1<x<4.
2

47.
a) 16—x2)(x? +4)(x2 +x+D)(x> —x-12)<0,
+ — + + X (x2 +4)n (x2 + x +1) cTpoOro monoxuTeNH-
® ® Hbl. PaznennM o0e yacT Ha HUX.
4 34 (16-x2)(x% —x—12)<0,




(4-x)(x+4)(x—4)(x+3)<0, - + - 4
(x=4)%(x—4)(x+3)20,

-1 0 1
x>-3, x<-4.
6)x—1+2x2+2—1+2xgo, B . . x
x* -1 ———o—)p
Y 0, x<-1, 0<x<I: 7 -5
(x—D(x+1)
B) (x2 +12x+35)(2x+10)(x> +14x+49)> 0,
(x+7)(x+5)(x+5)x+7)% >0, L n . 4x
——o—0—0 )

(x+7)3(x+5)2 >0,
-7<x<-5 -5<x;

X 3x
+

5-x x2-25

X 3x
<0,
x=5 x?-25
x%+5x+3x x(x+8)
x?-25 ©(x=5)(x+5)

r) 4—

<4,

<0, 0<x<5, 8<x<-5.

48.
F(x)=x(x =2 (x+1)*(x +5);

a) x(x=2)°(x+1)°(x+5) >0, —o—0o0—o—0o )

S<x<-1; 0<x<2, x>2; -5 -1 0 2
6) x(x—2)>(x+1)>(x+5) <0,

x<-5 -1<x<0;

B) x(x -2’ (x+1°(x+5)>0, -5<x<-1, x>0;

P x(x-2(x+1P’(x+5<0, x<-5, -1<x<0,x=2.

49.

3
(2 (x-DEx3) _ 0T 2)2("_1)(“5) _
x(2x+1) 2x(x N % j

S 2)2(x—1)(x +%j

)

f(x)=

39



a) f(x)>0,
e e o e o) 1 3
x>1, ——<x<0, —-2<x<——,
2 2
2 2 x<—2;
3 1
0) f(x)<0,—5<x<—5, O<x<l1;

B) f(x)20, x>1, 0>x>—l, xs—é.
2 2
3 1
r) f(x)<0, 0<x<], ——<x<—-—, x=-2.
2 2
50.
N a v x X2 (x+2)(p-x)20,
———0—>p 2 (x+2)(x=p)<0.
-2 0 p Ilpu p=0:
- + - - X 2<x<p;
g o > TIpu 2p< <0
5 p 0 pup p<o0,
x>p, x<-2;
—+ —
—e ©® + o + »x le/l pﬁ—z,
p 2 0 p<x<-2, x=0;
a)p:_za
6)p:1a p:_4a
B) p=0, p=-3, p=-1,
ry p=2 p=-5.
§ 3. Cucrembl paniioHATIBHBIX HEPABEHCTB
51.
) - Ps —— BTOPO€ HEPABCHCTBO HEBCPHO
7-10>5+11 7/ . 4

OTBeT: HE SABIIICTCAL.

6) 10+5<35-8
12-5>15-11

OTBeT: SBIISIETCA.
5) 10-30<40-40
20-1>25-3

OTBeT: HE SABIICTCA.

— 00a HepaBeHCTBA BEPHBIL.

— BTOPOC HEPABECHCTBO HEBEPHO.

40



8+5<15+2
) — BEpHO.

19-10>5+3

OTBeT: SBIISIETCA.
52.

=_2 —6-22<0 — BTOPOE HEBEPHO
T 413 P PHO-

x=0 0_22<0—BT HEBEPH!
0-1>3 0pOe HEBEPHO.

x=5 15-22<0 — BEpPHO
10-1>3 PHO.

x=6 18-22<0 — BEPHO
12-1>3 PHO.

Ortset: Yncna 5 1 6 SBISIOTCS PEIICHSIMIL.

53.

x>5
2) {x>7 x>7

x<1
<
0 {x<5 x<1

x20 1
APy
2
r x<8
x2>12
HET peLeHui
54.
2) Ty<42 |y<6
2y<4 |y<2
y<2
6) 8y <48 |y<6
=3y<12 |y>-4
—4<y<6
) 3y—-18>0 |y>6
4y >12 y>3
y>6
) Tx-1420 [x=>2
2x2>8 x=>4
x>4

41



42

_ 2
5t—-20<0 f<a
1<t
2
5) [21-8<0 ’<‘;
2t-320 |t>=
2
i£t<4
2
p [2450 “f
4-3t>0 |t<—
3
t<=-2
){St—1>0 t><
—6>
3t-6>0 (>
t>2
56.
5
a){0,4x—1£0 XSE
23x>4,6 s
2Sx£§
2
6){0,3x>4 x>4—30
0,2x+1<6 <25
ﬂ<x<25
3
<
> 11,5t+4,5_0 1<3
=t>1 29
9
HET peLleHUH.
=z-10<0 (z<12
) 1 zSi
3z<1— 9
4
z<—
9

e
7 4
2
S =
3 4
3
e S
2 4
3
S
l 2
5
e IO
2 5
3
L
40 25
3
\ &
-3 9
e S
i 12
9



57.
) Sx—7>-14+3x
—4x+5>29+2x

7
x>——=

{2x>—7
x<—4

6x <24

Permennii Het
6) 3x+3<2x+1
3x—-2<4x+2

x<=2
A< v <
{x2—4 dsx<=2

5) 1-12x <3x+1
2—6x>4+4x

15x>0 x>0
10x<-2 |x<-0,2
Pemrenuii et

M 4x+2>5x+3
2-3x<7-2x

x<-1
x>-5
—S<x<-1

58.
2x—-4>0
¥2 —7x+12<0

X1 :3, X2 =4
x>2
(x—3)Nx-4)<0
x22

{3<x<4 3<x<4

3x=1<0
0)4 »
x“=3x+220

o Teopeme Buera: x; =2, x, =1

xX<— xX<—

3 3
(x—l)(x—Z)ZO x>2,x<1

1
xX<—
3

4 2
ik
-0,2 0

X
77777 L,
5 -1
_ + X
oo
3 4
X
) V72277 22777
2 3 4
+ - + X
@ @ >
1 2
X .[X
45 ® &Ll
1 1 2
3

43



44

2 2

5x-=10>15 x—2>3
x“4+x-6<0 |[x"+x-6<0

no Teopeme Buera: x; =2, x, =-3;

{fx_—zzij +3)<0

x>5
-3<x<L2
Pemrenuii et
{3)5 -10>5x-5
r)

X2 +5x+6<0

2x< -5
¥2 +5x+6<0
no Teopeme Buera: x; = -2, x, =-3;
5

X<—— X<—-=
2

-2 -3

(x+2)%x+3)<0 —3<x<-2 A BGAILLLLly o

—3<x<—2.
2

59.

a) 7x% —x+3<0 J7x% —x+3<0
2x+3>7 2x+3>7

D=1-83=-81<0.

IlepBoe HepaBeHCTBO He MMeeT pemteHuit (T.k. D < 0). CrnexoBarensHO, 1 Best
CHCTEMA HE MEEeT PEIICHHIA.

6) |3 +2x=1<0 [3x% ~2x+4120
6x>3(x+1)-1  [6x>3x+2

b =1-3<0.
4

CJICZ[OBaTeHLHO, PEHICHUAMU IIEPBOTI'O HEPABCHCTBA 6}7I[yT BCE —00 < X < 00,

—00 < X < +00 2
3x>2 . 3’

) 5x% —2x+1<0 D
2x+3)<(x48)< 4.1 4

£145=-4<0,

IlepBoe HepaBeHCTBO He MMeEET periieHuit (T.k. D < 0). CrnexoBarensHO, 1 Best
cUCTEMa HE UMEET PELLICHUM.

) —2x%+3x-2<0 J2x*-3x+2>0
—18x+3-2x<x

—3(6x-1)-2x < x

D=9-16=-7<0.

ITosTOMy peleHnsIMU IIEPBOro HepaBeHCTBa Oy IyT Bee —o0 < X < +o0,

—0 < X < 400
x>—.

{ —00 < X < +00
21x>3 x>—
7 7



60.

2 2

) 3;; +x+2>0 |3x"+x+2>0 D=1-24=-23<0.
x“ <9 |X| <3

PenrennsMu nepBoro HepaBeHCTBA OYyT Bee —o0 < X < +oo.

{—oo < x <+

3cx<3 35X

. { 7x2 +5x-2>0 {7x Sx+2<0 D25 56<0.
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Hpu p <7 perieHns ects.

5) {x <5 e I

x> p

\J

\

ITpu p = 5 pemennii HeT.
IIpu p <5 pemenus ecrs.
x<p X

x=2

IIpu p > 2 pemienns ects.
Ipu p < 2 pemienuii HeT.

SO
N /
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86.
{x>3.
x>p’
a)p=>5; 0) Takux p Her.
B) p < 3. 1) Takux p HeT.
87.
(p—2)x2 —(p—4)x+(3p—2)> 0
a) 1. HepaBeHCTBO HE MMEET PEILICHHUH, €CITH TIEPBhIH (CTapIuii) Ko3¢-
(UILEHT OTpHLIATEIEH M TUCKPUMHHAHT MEHBbIe MO0 paBeH 0.

2. OHO Taroke MOXET HE IMEThb PELIEHH, €CIU U NIEPBBII U BTOPOU KO-
a¢durmeHt paBHBI 0, a CBOOOAHBIIN WieH MEHBIIE JTH00 paBeH 0.

p-2<0 p—-2<0
N(p-4P-4(p-2)3p-2)<0 " |p2=8p+16-12p> +16p-16<0

p<2

p<22 g X
IR e

p<2 0 i 2

2 11
pzﬁ, p<0 p=<0, <p<2;
11

p—2=0
2. <p-4=0 PeweHnuil Her.

3p-2<0

Urak
8
p<0, —<p<2
11
6) 1. HepaBeHCTBO BBINTOIHSETCS TIPH JIFOOBIX X, €CIN NEPBBIi Kodddu-
LIEHT MOJIOXKUTEIIEH U ANCKPUMUHAHT OTPHIIATENICH.
2. HepaBEeHCTBO BHITIONHSCTCS TIPUJIFOOBIX X, €CITH U TIEPBEIA 1 BTOPOit
K03 (HIMEHT HyeBbIe, & CBOOOIHBII WICH IIOJIOKUTENEH.

i [pe220 P>28
TL1Mp? +8p <0 P>y PO
0 8 2

p>2 11

66



p—-2=0
2. ¢p—4=0 Pemenwuii HeT.
3p-2>0

Urak, p > 2.
OTBeTHI peneOHIKa HeBEPHBI.

JomamHssi KOHTPoJILHAA padoTa

BAPHUAHT 1.
2 ) 3 15<3(4 27)
Lsx<3{=+2], x=-3, -15<3 =-2|, 18
9 2 9 2 —23
—-15<—— -BepHO
6
SBnsercs.
2. sx4 8273
7 14
70x+12-2+3x 73x+10 10
<0, <0, x<—-—.
14 14 73
3. [2x+4<7,
11 3
—7<2x+4<7, —-11<2x<3, Bt
4. BelpaskeHue OonpeaeneHo, ecu
5x2+2x-3>0, §=1+15=16;
X _1+4-—§- X Zl:fn——r + +
1= 5 5 2= ’ . ~ ‘X
3 \J \J -
( Jx+l ,(x——yx+020 | 3
5
Zi x<—
5.
x2425x-18 x> 25x <18=15x +6 X* +x—12
>1, >0, >0
1,5x—6 1,5x—6 1,5(x—4)
1o Teopeme Buera:
x =3 - + + X
O Y O »
x2:_4 N4 A4 N4 >
(x—3Xx+4)>0 —4 3 4
x—4

x>4, —4<x<3
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68

6.2) f(x)>0
(3X—1)2(2x+3X5—x)>0 9(“%} -2(“%]()5_5)

0
x(x—1) ' x(x—1) =5
2
[x—lj -[x-i—éj(x—S)
3 2
<0
x(x—l)
+ - + +
oD O O o o
U \J \J \J \J
I<x<35, —i<x<0 -3 0 1 1 5
2 B 3
6) f(x)20
2
(B3x-1) (2x+3)(5—x)20
x(x—l)
2
[x—l} ~[x+é](x—5)
3 2
<0
x(x—l) N B N N
® © ® © ©
1<x<5, —%Sx<0; -3 0 1 1 5
B) f(x)<0 3
2
1 3
(3x—1P(2x +3)5-x) [x_§j (Hij(x_s)
<0, >0
x(x—l) x(x—l)
+ - + + - +
oD o o o O »
J \J \J \J \J -
—_3 0 l 1 5
2 3
1

x<—i, O<x<—, l<x<1, x>5
33

r) f(x)SO

Gr-1P(r+3)5-x) (x_;]z '[H%](X_S) S0

x(x - 1) ’ x(x - 1)



_é 0 l 1 5
2 3
1 1
x<——, 0<x<—, —<x<l, x25
2 373
3x+2>2_3—x
7. 4 2
4(5—)6)S5)c—x2
3x+2—8+6—2x>0 £>0 >0
4 2 42 (x—5)(x—4)£0
20-4x<5x—-x x“=9x+20<0
1o Teopeme Buera: + -
x1=5 . .
=4 4
x>0 n( X
{4Sx£5 ~ ‘ ’ .
4<x<5 0 4 5
2 -5+9
2x° +5x-7>0 Xy = 2 =1
8. 3x_4£1 D=25+56=81 ) =529 7
2x+6 2 4 2
2(x-1 x+L]>0 * - *
2 © ©
3x—4—2x—6£0 7 1
2x+6 -=
* 2
x>1, x<—5 + — +
o) O
x—10 <0 © ©
2(x+3) -3 10
7
x>1, x<—— L
2 445 N "\
-3<x<10 7 -3 1
1<x<10. ?
9. 333X
-12<5+3x<-4
17

-—=<x<-3
3



2x—-11 19-2x 2x—11+38—-4x—8x
+ < <

2x 0
10 4 2 4
Tl2x+15 1 x |10x+75-9x+9—-15x
>—(x—1)+— >0
9 5 45
—10x +27
7 <% (10x>27 |x>2 227
—14x+84 14x < 84 10
— >0 x<6
45
2,7<x<6
Iensie 3, 4, 5.
BAPHUAHT 2.
1. 3~0,5+7,822.0’5; 3x+7,822x; X205 1,5+7,821;
2 2 2
9,3>2 — BEpHO.
SIBstercs.
9 A= o X X #1680 TIXE8 g ks 0, xz o
4 8 8 8 11
3. [4-3x>6

4-3x26, 4-3x<-6
3x<-2, 3x2>10
;o
3
4. BelpaskeHue OnpeaeneHo, ecu
8x—15x2 —120; 15x* —8x+1<0

2
x<——

2:16—15:1
4
4+1 1 4-1 1
Xj=——=—; Xpg=—=—
15 31 15 5 . 3 N <
15 x—— 4 x——1|<0 ® Y >
fal=3
B 4N 4 L
5_ _3 5 3
x2—45x-3 ¥ 1455 -3+2,5x-5 ¥ -2x-8
5. 2 <1; : 2 <0; >0,
5-2,5x -2,5(x-2) x-2
10 TeOpEME Buera:
x1:4
x2:_2 — + ~ + X
(x—4)r+2) ——O0—o—>
——20 -2 2 4

x-2



-2<x<2, x24

6.a) f(x)>0
2
3 1
(2x-3P@r+1)x-3) [X_EJ '[x+3j(x_3)<0
x(2-x) ’ x(x-2)
+ - + + - +
S © © © ©
10 3002 3
3 2
—%<x<0, 2<x<3
6) f(x)>0
2
3 1
(2x—3)2(3x+1)(x—3)>0‘ [X_EJ '[x+3j(x—3)<0
x(2—x) -7 x(x_z) -
+ - + +
2<x<3 1< 0; i © ® S
<X=)3, g_x< N _l 0 i 2
x:é 3 2
2
B) f(x)<0
2
3 1
(2x-3PBx+1fa-3) _ EX‘EJ '(x+3j(x—3)>0
x(2—x) ’ X(X—Z)
+ - + + - +
o S S © oO—
1 /0 3 /2 3
3 2
X >3, §<x<2, 0<x<i, x<—l
2 2 3
T) f(x)SO
2
3 1
(2x—3)2(3x+1)(x—3)<0. (“5} 'Lx+3j(x—3)>0
x(2—x) -7 x(x_z) -
+ - + + - +
® S ® S ®
10 3002 3
3 2
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xs-é, O<x<2, x23.

5-2x < 3x+5 +1 Ix+15+6-10+4x >0

7. 3 2 6
4x22(x—4)+x2 x2 +2x-8-4x<0
13x+1120

6 —+ — —+
x? —2x-8<0 —— o
0 =4 2 4
XZ:—Q,
13x+11>0
(x—4)fx+2)<0

11
X2 ——

13 >
-2<x<4 @——— QG F L
11 -2 -1 4
-—=<x<4 —_—

13 13
3x2 —7x-10<0
8. 42x—1 3 D =49+120=169 =132
>
2-3x x1:7+13:£
6 3
7-13
XZ:TZ—I

10 10

_— < 1< x<—

S[x 3J(x+1)_0 l<x<= - .
2xzlL6+9x, o |1x=7 ® ®

2-3x -13x<2) 1 10
—ISxSQ 10 3

;3 |Flsxs— + - v ox
1 7 23 S S

11

<0 _ =
2 TRRRE 72

3 11 3
7
—<Xx<—=



-7 2 10
11 3 3
9. 1< T 4
10<4x-7<20
17<4x<27
HSXSZ
4 4
x—-1 2x+3 «x x+5 3x—3-4x-6+x—-12+3x+15
—_— +—-<2- s <0
10 2 3 6 2 6
’ x+5 4-x x+1 8—x—-5+16—-4x—-24x+2x+2
1- <3x—— <0
4 8
3x-6
6 <0 3x-6<0 3x<+6 x<;2
—-27x+21 —27x+21<0 [27x>21 x>—
—<0 9
8
l<x<2
9
Lemnoe: 1.

73



I'JTABA 2. CucremMbl ypaBHEeHU

§ 4. OcHOBHBIE IOHSATHSI

88.
a) 2x+ y =5 — sBisiercs (10 OMPEICNICHHIO);
3
0) - =7xy — He ABIsIeTCs (T10 ONPEIETICHHUIO);

)624-y2 y2—1

B) x4+ (y - 5)2 =100 — sBastercst (1O OIpeIeICHHUIO);

12 12
r) —+— =1 — sBisercs (110 ONpe/eNIeHHIO).
x oy
89. a)-22+1=5—mnesepro.  He saBusercs.
6) 3-4 — 1 =1— HeBepHo. He saBnsercst.
B) 54— 1= 19 — BepHo. SBnstercsi.
T) %+ 2 =—1 — HeBepHoO. He sBnsercs.
90.
a)33+1=4 He sBnsercs
6) 9 -2:1 =1— HeBepHo. He sBnstercst
B) 5:27 —1 =134 — BepHo. SBnstercst
T) %+ 2 =—1 — HeBepHoO. He sBnstercst
91.
2x2 - y2 =1
a)(1; 1), 2:1 —1=1— BepHo. OTa napa sIBIACTCA PELICHUEM.

0) (2; ﬁ ) ;2-4- (\/7 )2 =1 — BepHO. JTa mapa SBIACTCS PEIICHUEM.

1
B) [E ;4) 4 2 i 16 =1 — HeBepHO. OTa napa He SIBIISICTCS PEIIeHAEM.

r) (ﬁ ;x/g ); 2- (ﬁ )2 - («/g )2 =1 — BepHO. DTa napa siBSeTcs PelICHUEM.

92.
a) 2x+3y=6

2 ] 2 4 6
24



0)4x—5y=20 B) ox—y=12
o 1h
)
5 E o 2 [ 3 M 2 :
.,/ 4
-
- -10
-12
p 13
r) 7x +2y =14
o
X
93.
2 3
a)2y—-x"=0 0)—-y=0
X
4
Y
2]
P
X
2 q 2 4 [
-4 a 2 4 -2
2
B) y+—=0 N=-==0
X
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94,
a) x> +y? =25 6)

x2+y2=9

1
]

B)x2+y2=4 r)x2+y2:1

76



X

I
N

a) (x+17 +(y=3)* =25, (x—(-1))* +(y-3)* =52.

Uentp (—1; 3). Paguyc 5.

6) (x+5)2 +(y+7)? =1, (x=(=35)*+(y=(-7)?* =12,

Hentp (—5; —7). Paguyc 1.

B) (x=10) +(y+1)? =17, (x=10)* +(y—(-1)7 =(\/ﬁ)2

Lientp (+10; —1). Pamayc /17 .

) (x=4) +(y=5)* =144, (x—4P +(y-5¢ =122,

Hewntp (4; 5). Pamuyc 12.

9.

a)(x+2)2+(y+1)? =16 6)(x-3)>+(y+5)* =1

14

2 d ] 4

| O

B) (x—4)? +(y—-1)> =9 Nx+)+(y-3)*=4

6

77



2 2 [ 2 4 6
97.
a)x>+(y-3)7% =36 6)(x+2)%+y2 =9

I
N/

B) x> +(y+6)° =4 N (x—4)+y? =25

- X
-2 a 2

e
o

N
2




99.
Ecmu (a, b) — nenrp u R — pamiyc, To ypaBHEHHE HMeET BHA:

(x—a)2 +(y—b)2 =R? ;

a) (x—l)2 +(y—2)2 =9;

6) (x—(=3) +(y-8)* =112, (x+3)* +(y-8)* =121;
B) (x=0)* +(y—(=10))* =72, x? +(y +10)* =49;

D) (x=(5) +(y-(=2))* =42, (x+5)* +(y+2)* =16.
100.

a) OxpyxHocTs ¢ 1ieHTpoM (0; 0). Paguyc ee 2.

(x—O)2 -t-(y—O)2 =22, x2+y2 =4

0) OxpyxHOcTb ¢ ieHTpoM (0; 0). Paguyc ee \/5 .

(x—O)2 +(y—0)2 :(\/E)z, xz+y2 =3

B) Okpy»xHOCTS ¢ iieHTpoM (0; 0). Pamuyc 1,5.

(x=0P +(y—0F = (1L5Y, x*+1? =225

1
r) OxpyxHOCTS ¢ neHtpoM (0; 0). Pamiryc 5 .

1
2 4’

(r-of +r-0 =[], ¥y

101.
a) Okpy>XHOCTSb ¢ IeHTpoM (—2; 2). Pammyc 1.

(=(2)f +(r-2F =1. (x+2P+(r-2f =1

6) Oxpy>xHOCTb ¢ ieHTpoM (3; —1). Pamguyc 2.

(=3P +(-(1)f =22 (x-3F+(+1F=4

B) OKpy>HOCTH ¢ ueHTpoM (1; 4). Pamuyc 2.

(=1 +(y=4f =22, (x-1f +(y-4f =4

I)- OKpy>KHOCTB ¢ HeHTpoM.(—3; —2). Paguyc 1.
(=3P + -2 =12 (e3P +(va2) =1
102.

a) Oxpy>kHOCTB ¢ neHtpoM (0; <2). Pamguyc 2.

(x=0P +(y—(-2)f =22 ¥ +(y+2) =4

6) OxpyxHOCTS ¢ 1IeHTpoM (—3; 0). Pamuyc 3.
(x=(3)+(r-0F =32 (x+3F+»2 =9

B) Oxpy>xHOCTB ¢ ieHTpoM (0; 3). Paguyc 3.
(x=0P+(y-3/ =32 $®+(y-3F=9

1) OkpyxHOCTS ¢ 1IeHTpoM (1; 0). Paguyc 1.
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CA

Cs

CA

80

(x=1P + (-0 =12, (x=1f +y* =1

103.
(2;3)
){4+9:13

2.243=7 " BEpHBI 00a YpaBHCHUS.

4+3=5

e
{

0)

4+3-3=13

B 134221

— BTOPOE HEBEPHO.

r) 4+9=4 TIepBOE HEBEPHO.
10-6=4

104.

xz-t-y2 =1
y=2x=1

0+1=1
a) {1 2.0= — 00a BepHBL.
SBnsiercst
1+1_1
0) — MepPBOE HEBEPHO.
{+ 0
B) 5.1 ~ BTOPOE HEBEPHO.
T) I+l — 00a HeBEpHBI.
1- 0 P
105.
a)

— HEBEpHEI 002 ypaBHEHMSL.

SIBnsiercst

He sBasiercs

He sBnsercs

He sBusier-

He sBnser-

He sBnser-

He sBnsier-

0)



1 i/

q 3 6 * 0
2
2
-4
-4 -6
Ortser : (-1;3). Ortser : (-2;-1); (1;2) .
B) r)
\ 1 1
6 4
4 2]
2 2 1 N 4 FE—
3 q 3 3 \j
- +
Ortser : (-3;6) ; (3;6). Otser : (-3;5) ; (1;-3) .
106.
a) 0)
¢
e
4
4
&Z 2
3 3 ) -?\0 3 g -4 -2 q 2 4 6 *
IS o X
-6 -5
Ortset : (-3;1) ;(1;-3): O1ger : (-15-4) 5 (2;2):
B) r)
prd
o
4
% h
3 5 4 2 9 N 4 6 3 SR 2 ‘4 6 8
-2 2
4 ot
61 -6
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82

Ortset : (-2:4) ; (4;-2). Orser : (-2;-3) ; (2;3).

107.
2 2 2 2 _ 1
x“+y =1 J2x" =1 |x"=— Loy 1 1
V- - 2 W2z f e
y=x y=x y=x
JlBa perueHust.
5 y=2x-1 y=2x-1
(=12 +(y+2)* =9 |(x-1)* +(2x-1+2)* =9
y=2x-1 y=2x-1
x2 —2x+1+4x% +4x+1=9 5x2+2x-7=0
§:1+35:36:62
-1+6 5
x| = =1
5 5
o126 _ 7
27 s 5

Harm 1Ba 3HaueHus X, VIS KaXKJO0r0 €CTh COOTBETCTBYIOLLIEE Y.
2 peureHus1.

{x2+y2=4 {y=(x—1>2 {y=<x—1)z
B) = p=

y=(x-1)> P +(x-1)' =4 x—x*-3=0
+
D=1+12=13 x* = l—jﬁ >0,

, 1+4/13 1+4/13
x° = > => x== >

Taxum 00pa3omM, y ypaBHEHUS 2 pEIICHHSI.
9 (x+2)* +(y-2)* =1
y=+4x+1

Tloctpoum rpaduku mis 000uX ypaBHEHHI
4

4

€ -4 -2 2 4 6

-2

-4

Her touex nepeceHUCHus, CJICA0BATCIIBHO HET pemeHHﬁ.



108.

a)
4y
Otser : (-1;0) .
0) B)
7T o
T 4
2 4 3 : /\
2 o 2 4 ] 8 w2
-4}
6l -6
Ortser : (1;1) (1; -5). Orser : (0;-1) ; (6;-1).
r)
2]
8 4 6 8
Otser : (2;2).
109.

Touka nepecedeHus — TOUKa, KOOPIMHATBI KOTOPOM YIOBIETBOPSIOT ypaBHEHH-
sIM 00eUX KPUBBIX.

2) {x2+y2=36 x2+(x2+6)2=36
y=x"+6 y=x>+6

x* +13x% +36 =36 xz(xz +13)=0
y:x2+6 y=x2+6

83



x2=0 x2=0
x2+13=0 x? = —13 - pemieHuii Het.

y:x2+6 y=x2+6

Touxka nepeceyenus (0; 6);
6) x2+y2:16 y2:16—x2
(x=2)* +y? =36

y? =16-x2 y? =16-x2
—4x+20=36 |x=-4

2 _
{y _f Touxka nepeceuenus (-4; 0).
x=-

(x—2)2 +16—x2

%

110.
a)
]
4 4
2 2
P 2 q 2 4 3 g % B |
2]
-4 /:
-5 i
B)

84

111.
2)

L




\

B)

112.

6)

85

r)

B)



86

113.

a)

-l

9

8

0)



i

K

o),

LAY
0] 1
114.
2 = 1
2) y—x"=0
Y=
Touxu nepeceuenws (0; 0), (1; 1)
2
3 2 q 2 4 6 8
x? +y2 =4 “
0) ) s
y=0,5x"+2

Touxa nepecedens (0; 2)
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2 -
5) {x +4x-y=1

y=ax+2-5

Touxu nepeceuens (-2;-5), (—1;-4).

) x+y=4
r
x2+y2=1

Pemrenmii ver.

B,
%

115.

o [P sl =

2y=6-2x

Pemrenns (0; 3), (2; 1)

6 2x=y-2
D w+3f+(v-2F =1

Pemiennii Het.

88

2 q 2 4 6
-2]
4
-4 -2 q 2 4
-2|
4




B) {(x-ﬁ-l)z +(y—1)2 =9

y+l=x
Pemenus (2; 1), (-1; -2)

9 {(x—1)2+(y+4)2 16

x+y=1
Pemrenns (1; 0), (5; -4)

116.

y=[
Y {x2+y:2

-4
Pemrenus (-1; -1), (15 1)
2 = A
5) X7 —-y=3-2x
y=|x+1|—4

y:x2 +2x-3
y=|x+1|-4

Pemenws (-1; 0), (0; -1); (15 0).

i

)c2-i—y2 =9
y:|x|—3
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&
v
-2
y

Pemenus (-2; -3), (-1; -4), (0; -3) Pemrenus (0; -3), (-3; 0), (3; 0)
117.
2_2=2 2-4
oncrasum (1; -2) B ypaprenus: { P P
I1+4=p+3 |p=2
Ipu p=2.
118.

2
y—x2=4 y=x"+4 y=x2+4
y+px=4 |2 +4+px=4 x(x+p):0
17151 TOTO, YTOOBI CHCTEMA UMENa OJTHO PEllIeHHEe, BTOPOS YPABHEHHE JOTKHO
HMETh OJTHO PEIICHHE.

Omno nmeer penteHns X = 0 1 X = -p. UToOBI OHU COBIIAJH, P JOJDKHO OBITH PaBHO

119.

x2+y2:4 {x2+y2:4
2 2

Yy-—X =p . \y=x+p

PacemotprM rpaduku 000MX ypaBHEHUIH.

6y I'paduk mepBoro — OKpy»KHOCTB C IIGHTPOM

(0; 0) 1 paguycom 2.

I'paduk BrOporo — mapabona y = x?, CIIBUHY-

Tast BBEPX Ha BEJIMUUHY .
X a) Jlist Toro, uto0Obl ObLTO 3 pereHus, apabona
4 R\ 0 4 6 JOJDKHA MIMETh BEPLIMHY B TOUKE

&Zﬂ (0; -2). To ects p=—2.

0) s Toro, utoOs1 ObwIO 1 pemenue, mapadoma
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JIOJDKHA KacaThCsl OKPYKHOCTH. ITO MOXKET OBITh TONBKO ecii ee BepinrHa — (0; 2).
Toectbp=2.

§ 5. MeToab! peleHUs1 cUcTeM YpPaBHEHHUI

120.

210! y=x-1 y=x-1
x2-2y=26 ¥’ —2x-24=0 |x=6, x=—4

o Teopeme Buera: x =6; x, =4
Pemrenus (6; 5), (-4; -5).

5 lv=07 =y’
x+y=6 |y2+y-6=0

o Teopeme Buera: x; =2; x, = -3

b
y=2, y=-3
Pewenus (4; 2), (9; -3).
x=y+3 x=y+3 x=y+3 x=y+3
B) {y2—2x=9 {yz—Zy—6:9 {yz—Zy—ISZO {y=5, y=-3
n=5; y=-3

Pemenus (8; 5), (0; -3).

2

T) y=x y=x y=x

x=y=6 |x-x"=6 |2_x_6=0

o Teopeme Buera: x; =3; x, = -2

Pemenus (-2; 4), (3; 9).

121.

o [7=2 [iriec2 [t oyoaeo
x+y=1 x=1-y x=1-y

1o Teopeme Buera: y; =2; yp =—1

y:27 y:_l

x=1-y

Pemenns (-1; 2), (2; -1).

5) 5x2+2y=-3 |5(y+5)* +2y=-3 [5)7+52y+128=0
xX—-y=35 xX=y+5 xX=y+5

%:262—5428:676—640:36

_-26+6 _ _-26-6_ 32 _

= =—4; = -6,4
N 5 2 5 5
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{y =4, y=-64 Pewenus (1; -4), (-1,4; -6,4).

x=y+5
x+3y=11 x=11-3y x=11-3y
? {2x+y2—l4 {22—6y+y2—14 {y2—6y+8—0
=4 {x=11—3y
n=2 |y=2, y=4

Pemenus (5; 2), (-1; 4).

) x+y=8 |x=8-y x=8-y
xy=12 |B-yp=12 |)?-8y+12=0

o Teopeme Buera: y; = 6; y, =2

x=8-y

y=2, y=6

Pemenus (6; 2), (2; 6).

122.

a) yz—xy=12 y2—(3y—10)y=12
3y-x=10 x=3y-10

o Teopeme Buera: y; =3; y, =2'

y=2, y=3

x=3y-10

Pemenns (-4; 2), (-1; 3).

5 {2x2 ~y2=32 {sz ~(2x-8 =32

2x—-y =8 y=2x-8
o Teopeme Buera: x; =125 x, =4
x=4, x=12
y=2x-8

Pemenmus (4; 0), (12; 16).

B) 22 “xy =33 J2x” —x(4x-17)=33
4x—y=17 y=4x-=17

D =289 -264=25

17+5 11 17 =5
X =

=—; x2:—_3

4 2 4
1
Y= X=3 e (L 5), (3: -5).
y=4x-17 2

{

|

y2—5y+6=0
x=3y-10

¥ —16x+48=0
y=2x-8

2x2 -17x+33=0
y=4x-17

9 {xz—y2:24 {(2y+7)2—y2=24 {3y2+28y+25=0

2y—x=-7 |x=2y+7

x=2y+7



§:196—75:121:112

_—14+11__1. _-l4-11 25
yl——3 = =Y2——3 3
y=-ly=-2

3
x=2y+7
Pemenus (5; -1), [—%;—?j

123.

a) Prxy-yt =11 (2)}-&-1)2+(2y+1)y—y2 =11
x=2y+1

x=2y=1

o Teopeme Buera: y; =1; y, =-2

y:L y:_2
x=2y+1

Pemrenus (3; 1), (-3; -2).

{

y2+y—2=0
x=2y+1

6) {xy+y2+x—3y=15 {y(—y-&—S)-ﬁ-y2 -y+5-3y=15

x+y=5

y=10 y=10
x=-y+5 |x=-5

Pemrenue (-5; 10).

B) x2+xy—x—y =2 |x? +x(x—2)—x—x+2=2
y=x-2

y=x-2
x=0, x=2
y=x-2
Pemenus (0; -2), (2; 0).

2, .2 _ 2 _
. {x +y +3xy=-1 {y =1

x42y=0 x=-2y
Pemerms (-2; 1), (2; -1).
124.
1 1 5 1 1
—t—== _—t =
Aix y 6 2y-1 y
Zy—le x:Zy—l

Pemnm nepBoe ypaBHeHue.

10y?=23y+6 _ _ [10y% ~23y+6=0
6y(2y-1)%0

6y(2y-1)

xX=-y+5

y:L y:_l
x=-2y

2x? —4x=0
y=x-2

~10y? +23y -6

6y(2y-1)
x=2y-1

0
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_ —> 03
N 20 2 20

y=2, y=03 _ _
{6y(2y—1)¢0 ©y=2 y=03

Hna y=2, x=2-2-1=3
HJna y=03, x=2:-03-1=-0,4
Pemtenus (3; 2), (-0,4; 0,3).

xX+y=6 y=6-x y=6-x
L L 1 1 1 1 -x?+14x-24
x y 4 lx 6-x 4 4x(x-6)
Pemnm BTOpOE ypaBHEHHE.
x? —14x+24 X2 —14x+24=0
——=0&
4x(x - 6) 4x(x - 6) #0
o Teopeme Buera: x =12; x, =2
x=2, x=12 _ _
{4x(x—6)¢0 S =2 x=l2

Hdua x=2, y=6-2=4

Hua x=12, y=6-12=-6

Pemenns (2; 4), (12; -6). OTBeT B 3a1auHUKE HEBEPEH.
LIS A S S NP o S e S

B) iy x 3 4y 2p+1) 3 6y(y+1
x=2y=2 x=2(y+1) x:2Ey+lg

Pewmnm nepBoe ypaBHeHuUE.

2y> —y=6 _0®{2y2 —y-6=0

6y(y+1) - 6y(y+1)¢0
1+7 1-7 3
D=1+48=49; yy=——=2; yp,=—— ==
N 4 2 4 5
3
=2, y=—= 3
_ i 2 v=2 =7
6y(y#1)=0
Pernenust (65 2),(-1; —%).
4 12 3 4 12 3
—_——— == —_——=
Dix xy v+l yy+1) y(y+1)
x—y=1 x=y+1 x=y+1

Pemum nepBoe ypaBHeHue:

—y*+6y-9 _OQ{—yz 1 6y-9=0 {—(y—3)2 —0
y(y+1) y(y+l)¢0
Pewenue (4; 3).

_1 |7-9-y7 -y



125.
2) a+b=3
a-b=1

3aMeHHUM TepBO€ YpaBHEHHE CyMMOi IEPBOTO M BTOPOTO.

2a=4 a=2
a-b=1 |b=a-1

Pewenne (2; 1).
) {a +2b=5
—a+7b=13
3aMeHHMM BTOpOE YpaBHEHHE CYMMO# IEPBOrO U BTOPOTO.
{a+2b =5 {a =5-2b

9b =18 b=2
Pewenue (1; 2).
) 2a+3b=3
2a-3b=9

3aMeHHM TIepBOE YpaBHEHUE CyMMOM TIEPBOTO M BTOPOTO.
da =12 a=3 a=3
2a-3b=9 |6-3b=9 |b=-1

Pemenue (3; —1).

) [3a+sb=8
~3a+b=-2

3amMeHuM TNEPBOC YPABHCHUE CyMMOﬁ TEPBOI0 U BTOPOTO.

6b=6 b=1 b=1
-3a+b=-2 |-3a+b=-2 la=1

Pemenne (1; 1).

126.
) 40m+3n=-10
20m—Tn=-5

YMHOXHUM BTOpOE ypaBHEHHE HA' (—2), 3aMEHHM BTOPOE ypaBHEHHE CYyMMOI
HIEPBOTO U BTOPOI'0:

40m+3n2 210 40w’ 30 =210 |m=-1 1
4 Pemenne | ——;0 |.
17n=0 n=0 4
n=0
) 3m+2n=0,5
2m+5n=4

3
YMHOXHMM BTOpOE YpaBHEHHE Ha (—E , 1 3aMEHHM BTOpDOE ypaBHEHHE

CyMMOM IIEPBOTO U BTOPOTO.

93



11

_7,’ —_55 Pemrenue (—0,5;1) .

3m+2n=0,5
{—lln:—ll n=1

3m+2n=0,5 {m =-0,5

15m+3n=3

YMHOXUM TIepBO€ ypaBHEHHE Ha (—3), W 3aMEHHM II€pBOE YypaBHEHHE
CyMMO# IIEpPBOT0 U BTOPOTO.

~3n=0 n=0 n:OI Pemmenne l'0
15m+3n=3 |15m=3 ng 5

) {5m+2n=1

{4m+7n:11
r)

7
Sm—2n=3 YMHOXXUM BTOPOE YpaBHCHUE Ha 2

dm+Tn=11 dm+Tn=11
35 21 143 43 {
—m-Tn=— |—m=—

m
2 2 2 2
Peurenue (1;1) .

dm+Tn=11 |n=1
m=1 m=1

127.
x2+y2=61

DRI 214
x“—y° =

3amMeHuM TNEPBOC YPABHCHUE CyMMOﬁ TEPBOI0 U BTOPOTo.

267 =72 x? =36 {x=i6
x?2—y?=11 [36-y% =11 y=25
Pewenus (6; -5), (6; 5), (—6; -5), (—6; 5).
2_ .2 _
6) 2x2 y2 41
2x“+y° =59
3aMeHHMM BTOpOE YpaBHEHHE CYMMO# IEPBOr0 U BTOPOTO.
2x2 —y2 =41 |2x2 —y2 =41 50_y2 =41 {yziS
4x%=100 x2=25 =15 x=15
Pemennst/(55-3),(553), (-5:-3), (=55 3).
2 42
B) x2 3y2 =22
x“+3y° =28

3ameHuM TNEPBOC YPABHCHUE CyMMOﬁ TEPBOIo U BTOPOToO.

2x2 =50 ¥ =25 {x=i5
x?+3y? =28 |25+3y2 =28 |y=7%I

Pewenus (5; 1), (5; 1), (-5; -1), (=5; 1).
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x2-2y2 =14
N3, 2
x“+2y° =18

3ameHuM TNEPBOC YPABHCHUE CyMMOﬁ TEPBOI0 U BTOPOToO.

2x2 =32 x2 =16 x =4 {x:i4

x2+2y2 =18 |16+2y2 =18 |2p2 =2 ly=21
Pemenus (4; -1), (4; 1), (—4; -1), (-4; 1).
128.

2.2
a) X7 +xy=2
2x+y=3

BBezieM riepeMeHHy0 ¢ = Xy .

IlepBoe ypaBHEHHE IPUMET BUJ 12 4+1-2=0
o teopeme Buera: f; =1; t, = -2
PemnmM 1o oTAENBEHOCTH JBE CHCTEMBI

xy=1 xy=-2
2x+y=3 2x+y 3
x(3-2x)=1 x(3-2x)=
y=3-2x y=3-2x
2x% =3x+1=0 2x%2 -3x-2=0
y=3-2x y=3-2x
D=9-8=1 D=9+16=25
x1=3—+1=1 X1—3+5 2
4 4
. _3-1_1 . _3=5_ 1
274 2 27y
x=1, le x=2, x=—l
2 2
y:3—2x y:3—2x

Pemens (1; 1), (%;2), @: 1), (—% . 4).

6){( —9)72(x y)f =2

2x+7y=-5
Brenem nepemennyio p=x-y.
IlepBoe ypaBHEHHE TPUMET B

3p-2p =2 Pemmum ero:

2p2—3p—2=0

D=9+16=25

p=22op; p =231
4 4 2
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Pemmim oTennbHO ABE CHCTEMBI:

x—y=2 o
2x+7y=-5 TrETy
{x:y-{—z 2X+7y=—5
2y+4+T7y=-5 x=y—l
x=y+2 2
9y=-9 2y-1+T7y=-5
xX=y+2 x:y—l
y=- 2
9y=-4
x=1, y=-1 Y
R
187779
Pemenus (1; -1), —1—7;—i
18 9
2
x [ x
5—+|—| =14
By [yj
5x+3y=13
X
BBenem HOBYIO nepeMeHHyI0 g = —.
TlepBoe ypaBHEHHE IPUMET BUII:
5g+gt=14;g7+5g-14=0
D =25+56=81
-5+49 -5-9
g = =2; g = =-7
2
To ectb oo WU £=—7
y y
Pemnm oTienbHO IBE CHCTEMBI:
X s W
y y
Sx+3y =13 Sx+3y=13
x=2y, y#0 x==Ty, y#0
10y+3y =13 -35y+3y=13
x=2, y#0 91
’ x=—, y20
{y=1 327
- B3
4 32
Pemenus (2; 1), 2;—2 .
32° 32



r) 4(x+y)2 —7(x+y):15
Sx-2y=1

Bsenem nepemennyo p=x+y.
IlepBoe ypaBHeHHE puUMeT BUL 4 p2 -7p—-15=0

D =49+ 240 = 289 = 17>
717 5 7+17

Py T —Z, P2 3

3

5
To ectp x+y=—z wm x+y=3

Pemm oTAeIbHO ABE CUCTEMBI:

3 5 x+y=3
x+y——z 5x-2y=1
Sx-2y=1 x=3-y

5 15-5y-2y=1
X=——=-y

25 4 x=1
-——-=5y-2y=1 y=2
co_3_

Y4

29
_Ty=2Z
Y 4
__3
14
__2
u 28
Pemenus —i;—g , (15 2).
14" 28
129.
2) xy(x+y):6
xy+(x+y)=5

BBezieM HOBBIC MEPEMEHHBIC p=Xy U I =X+ .
Cucrema npuMeT BUL

pt=6  [(5-1k=6 [sr—1>=6 [ —5t+6=0
p+t=5 |p=5-t¢ p=5-t p=5-t

no reopeme Buera: t; =3;¢, =2

npu t=3:p=5-3=2

mpu t=2: p=5-2=3
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x+y=2

x+y=3
= xy =3

To ects (1) {xy , mm 2) {

Pemnm nepsyto cucremy:

x+y=3 x=3-y x=3-y
= =
{xy:2 {(3—y)y:2 »2=3y+2=0
o Teopeme Buera: y; =2; y, =1
mpu y=3:x=3-2=1; mpu y=1:x=3-1=2

s mepBoit cuctemsl perenus (1; 2), (2; 1)
Pemum BTOpYy!IO cuctemy:

= =2- =2-
xX+y 2<:> x=2-y - X2 y
xy=3 2-y=3"1p2-2y+3=0
D .
7:1—3=—2<0 Pemrenuii HeT.

PernennsiMu MCXOHOW CHCTEMBI OyAyT pemieHus cucteMsl (1).
Pemenns (15 2), (2; 1).

3 x—y)2 +2(x+2y)2 =53 x—y)2 +2(x+2y)2 =5
0)

2x+2y)—x+y:1 2x+2y)—(x—y):1

BBezneM HOBBIE IEPEMEHHBIE p=X—) U t=X+2y.

2 2 _ 2 2 _ 2 _
T {3,) 1207 =5 {3(2:—1) +2% =5 {7z —61-1=0

t—p=1 p=2t-1 p=2t-1
D 4 -4 1
Dogrgote =222
4 7 7
1 2 9
npu t=1: p=2-1=1;, opu t=—: p=——-1=——
P p p 7 p 7 7
x—y——g
x—y=1 T
To ects (1) {x+2y _p 2) |
X+2y=——
7
Pemmm niepByto cuctemy:
x—y=1 x=y+1 x=1
x+2y =1 |y+1+2y=1|y=0
Pewmnm BTOpY!IO cuctemy:
rey=—2 lx=yp-2 A
7 7 7 7 7 7 21
1 9 1 8 8
X+2y=— ——+2y=— |3y=— =
' 7 d 7 4 7 d 7 7 21

Pewenust: (1; 0), —Bgi .
21 21



5(x+ y)+ 4xy =32
B) {xy(x+y): 12

BBenem nepemMeHHble t=Xx+)y U p=X) .
CucremMa npuMeT BUJ

5 5
p=8—— p=8—-=t
{5t+4p=32 {4p=32—5t 4! 4
= = 5
pi=12 pi=12 8- —z)z 242 81412=0
4
D 4+1 4—
—=16-15=1; — =4 =—=—
S =16-15=1 4= R 5 :
4 4
5 12 12 5
npu t=4: §——4=3,mpu t=—: p=8——-—=5
P P=ty R
A 12
Urtak, umeem (1) {x Y= wm 2 x+y—?
y=3
xy =5

x+y=4 [x=4-y x=4-y

=3 {(4—y)y=3 { P-4y+3=0
CJx=4-y  »n=3

1o reopeme Buera: {y=l, P=3 py=1

Hua y=1: x=4-1=3; dma y=3, x=4-3=1;

Pemenus cucremst (1)  (3; 1), (1; 3)

Pemmm cuctemy (2):

Pemmm cuctemy (1): {

12
12 |x=—2-y =2,
x+y=? 5 5
12
xy=5 ——nyZS 2-2yiso0
5 5
44 144-500
25 25

Pewmenuii ver.
PemeHnsIMu NCXOIHON CUCTEMBl Oy Iy T perueHus cucremsr (1).
Pewenus: (3; 1), (1; 3).

S ENEUE G

BBenem nmepemenHsle f=x+y U p=x+2y.

2

2 _ 2 B 2p°+5+2p =S5
Cucrema npuMeT BUA: 2p7+3t=35 [2p"+3t =5 5 2
3¢-2p=5 3t=5+2p t=§+§p
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2p(p+1)=0 [p=0, p=-1
5.2, 1,05,
33 3 3
mpu p=0 t——+0:§; mpu p=-l: p==——==1
x+y=0
To ects (1) v 2y = 5 nm (2) {ii%}y_:_ll

x+y=0 —-x—y=0

Pemrnm cucremy (1): x+2y=§ x+2y=§

3
3aMeHHUM BTOpOE ypaBHEHHE CyMMOI IIEpBOro U BTOPOro
-x-y=0 |x= _3
7 3 y==

x+y=-1 |—x-y=1
x+2y=1 |x+2y=1

Pemmm cuctemy (2): {

3aMeHUM BTOPOE ypaBHEHHE Ha CYMMY MEPBOTO U BTOPOTO

—-x—-y=1jx=-3
y=2 y=2

Perenus: —i;é , (=35 2).
3°3
130.
2) X+y=6 xX+y=06 xX+y=06 x+y=6
x2-y? =12 (x+y)(x—y)=12 6(x—y)=12 x—-y=2

3aMeHNM HEepBOE YpaBHEHHE HAa CyMMY IIEPBOTO U BTOPOTO

{2x=8 {x:4

xX—y=2 |y=2

Perenue; (4;2).

6) {x—yzl {x=y+1
x2+y2=5 (y+1)2+y2:5

1o teopeme Buera: {x;y+1 N :_1

Yy +y=-2=0 »m=-2

mpu y=1: x=1+1=2

mpu y=-2, x=-2+1=-1

Pewenus (2; 1), (-1; -2)
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8) x-y=2 x—-y=2 xX—-y=2 x-y=2
x2—y2:8 (x—y)(x+y)=8 2(x+y):8 x+y=4
3aMeHNM [IEpPBOE YPaBHEHHE Ha CyMMY IEPBOrO U BTOPOTO

2x=06 x=3
x+y=4|y=1

Pewmenue (3; 1).

) x+y=5 x=5-y
xr+y?=17 (5—y)2+y2=17

x=5-y n=

1o reopeme Buera: |,
y-=5y+4=0 =1

mpu y=1: x=5-1=4
npu y=4, x=5-4=1
Pewenus (1; 4), (4; 1).

131.

2) xz—y2=3 x2—y2=3
x4—y4=15 (xz—y2Xx2+y2)=15

xz—yzz xz—y2:3 xz=3-t-y2 x2=3+y2
3(x2+y2)=15 x2+y2=5 2y2+3=5 y2=1

X2 = x=12
y2=1 (y=%1

Pemenust (2; 1), (2; 1), (-2; 1), (2; -1).

x?-2y% =1 x2=2y% +1
ORI 4 2 4P 4
XT3y =129 {2p° +1) +3y" =129

x? = 2y2 +1
7y4 + 4y2 —128 = 0 - GukBaIpaTHOE ypaBHEHHE.

D _ 44896900
4

225307
(y )1_ 7 =4

2) = —2-30 = —2, 4ero ObITh
2 7 7

p—

y

HE MOJKET, T. K. y* > 0
2_452 2 _ -
Wrax x2 2y° +1 x2 9 {x 13
y2 =4 y2=4 (¥=%2
Pemenus (3; 2), (3; -2), (-3; 2), (-3; -2).
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2x2 -3y =15 2
Pt oyt ogo |(3p2415
y y 4_30
2
2 2
x2:3y +15 x2=3y +15
2 2
9y*+90y% +225 4 9% +90y? +225—4y* —320
—_— -y =80 =0
4 4
2
L2 3y° +15
2
y4 +18 y2 —19 =0 - GukBagpaTHOE ypaBHEHHE
§=81+19:100; (yz) :#:1; (yz)Z =-9-10=-19,
4ero GhITh HE MOXET, T.K. y* > 0.
2
23T (2 g (a3
Wrak 2 2 1 L=+l
yz -1 Yo =
Pemwenus (3; 1), (3; -1), (-3; 1), (-3; -1).
v {x2+y2_10 x2:10—y2
ayt=g (0-)2f 4yt =82
x? :10—y2
y4 -10 y2 +9 =0 - GukBazpaTHOE ypaBHEHUE
1o Teopeme Buera: (yz)l =9 (yz)z =1
Paccmotpum nBe cucremsl
(i x2 =10- 2 W (2 x? =10-y?
7 yi=1
x2 <1 x2 =9
y2 =9 y2 =1
x==1 x=23
y=13 y==1
Pemenust (1) Pemenus (2)
(15 3), (1, -3), (=15 3), (= 1; -3). (G; D, (-3; D, 35 -1), (=35 -1).

Pemennst ICXOMHONW CHCTEMEI
(15 3), (1;-3), (-1; 3), (-1, -3), 3; 1), (-3; 1), (35 -1), (-3; -1).
OTBerT, NpUBeIeHHBIN B 33J]aUHUKE, HEBEPEH.
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132.

4 2
229 |x2-300 g |7 -9x7 400
x2—y2=9 y 2 >
a) 20 x x
xy =20 y:7;x¢0 y=% yzﬂ;xio
X

4 g2 D =81+1600 = 1681 = (41)*
x —9x°-400=0 9441
(xz)x =5 =%

20
y=—173x#0

X _

(29741 2
2 2

4ero GbITh HE MOKET, T.K. x> > 0.
x2 =25 [x=45

20 120
)/—7 y .
mpu x=5 y:?:4; npu x =-5 y=2—(;=—4.

Otsert: (5; 4), (-5; —4).

xy =2 y—;,xi
% 9x? + )% =13 2, 4
rryo= 9x*+— =13

X
2
=—,x#0 2
Y X )’:;
oxt —13x* + 4
T TR0 |oxt - 1327 4= 0,x %0
X
D=169-144=25, () = B3 _y (2) B35 _4
18 8 9
2 2
y== y==
X X
xZ:II/Im/IxZ:i le,xz—l,)czz,x:—g
9 3 3

mpu x =1, y=2; mpu x =<1, y=-2;

2
mpu x=—, y=3;
p 3 y

2
mpu x =—-—, y=-3;
p 3 y

Pemerms (1; 2), (15 -2), (g; 3), (—é; 3).

OreyaTka B OTBETE 33Ja4YHUKA.
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2, 64 4 _20y2 +64
2ayron0 |[V+—-20=0 | 2 77 ; -0
B) 1¥ +y° =20 y y

xy =38 x=—,y#0 8 8

X =— X=—

y y
y*-20y2 +64=0,y> 20  P=100-64=36
8 2] =10+6=16

xX=— 5

y yi), =10-6=4

y2 =161/U11/1y2 =4 |y=4y=-4y=2y=-2
8
xX=—
y
mpu y=4x=2
mpu y=-4x=-2
npu y=2; x=4
mpu y=-2; x=-4
Pemenus (2; 4), (-2; —4), (4; 2), (—4; -2).
OrmeyaTka B OTBETE 3aJaUHUKA.
400
22 2x T2 =
2x" -y~ =34 X
r)
xy =20 y 20

34

2x* —34x% - 400
%:o x* —17x% =200 =0,x> % 0
* _20

y:Q,x;tO y_x
x

D =289 +800 = 1089 = 332
(x2)1 _17+33
2

() - 17;33 <0,

4TO He BepHO, T.K. X 0,
x2 =25 [x=45
20 20
== |y=—
X X

y

npu x=5, y=4
opu x=-5, y=-4
Pewenus: (5; 4), (-5; —4)
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133

a) x2—2y:3 x2:3+2y x2:3+2y
x2y=27 |B+2y)y-27=0 |2p2+3y-27=0

D=9+216=225=15> |x>=3+2y
9 9
=3; =—— =3, y=——
Y1 Y2 B y Y >
npu y:3;x2=9; x=13
npu y:—%; x2:—6<0,7HeBepHo,T.K.x220.
Pemtenust (3; 3), (-3; 3).
6) x2+y:10 y=10—x2 yle—x2 {yzl
x4+x2y=90 x4+x2(10—x2)=90 x* =9 x=1%3
Pemenus (3; 1), (-3; 1).
x+y2:2 y2:2—x y2:2—x y2=2—x
B)\ 3., 2. _ 2 _ 2 _ 2 _
22 +x% =3 [4-2x+x? =3 [x?-2x+1=0 |(x-1)*=0

y2:1 y:il
x=1 x=1

Pemenus (1; 1), (1; -1).

4 4 .2
) 4 x2+y4:5 2i 25 x —5x +4:0
xX“+y =5 2 2
F) 2 2_2 0 2 x
xy~ =2 y —;,X¢ y2:—,x¢0 yz:g
X X
x4—5x2+4:0,x2¢0
2 2
oy

no-reopeme Buera:

b= 4de) =
x2 =4, x2 =1
y? =%

Paccmotpum 4 cucrembr

! x=2 5 x=-2 3 x=1 4 x=-1
2=l T 2= 1y2 =2 1?22

BTtopast u ueTBepTas CUCTEMBI PELLIEHUI HE UMEIOT.
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Pemennst  mepsoit: (2; 1), (2; 1)

TpEThEei: (1; x/E ) (1;—\/5 )
Pewenns: (2; 1), (2; -1), (1; V2 ) (1;—& )

134.
2) {x22+y22+x+y=2
2x7 =y +2x—y=4
3aMeHNM IIepBOe YpaBHEHHE CyMMOH EPBOTO M BTOPOTIO
{3x2+3x=6 {x2+x=2
2x2 —y2 +2x—y=4 2(x2 +x)—y2 -y=4
no Teopeme Buera:
¥24x-2=0 x =1 x=1Lx=-2 |x=1, x=-2
{4—y2—y=4 X =2 {y(y+1):0 {yzo; y=-1
Pewenust: (1; 0), (1;-1), (-2; 0), (-2; —1).
6) {xz +yz —-2x+3y =31
X" +y°=2x—-y=15

YMHOXUM TIepBO€ ypaBHEHHE Ha (—1) M 3aMEHHM CYMMOH MOJY4YE€HHOTO U
BTOPOTO.

—4y=-16 y=4
2.2 _ 2 _
x“+y - =2x-y=15 |x"-2x-3=0

110 TCOpEME Buera:

X1=3
XZ:—I
y=4
x=-1, x=3
Pewenus: (-1; 4), (3; 4).
2 2 _ 2 2 _
5y VY =Sx+y=2 . |x"+p"=2+5x-y |
597 45320 x4 5y =36 4 | 5GP +52) +4+5y =36
x2+y2:2+5x7y . 26x =26 . x=1 . x=1
10425x—5y+x+5y=36" |x>+3?> =2+5x—y  |1+y> =2+5-y  |y=-3
32 +y% 43x+y =18 |4x’+4x=24  |x’+x-6=0
R e S B S S T S S
X=y"+x-y=6 XT=y"+x-—y=6 |[xX -y +x-y=6

x=2 x=-3
2 01131 2
4-y"+2-y=6 9-y"-3-y=6
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x=2 x=-3
{y(y +1)=0 e {y(y +1)=0
{x:Z WIH {x:Z WIH {x=—3 WA {x=—3'
y=0 y=-1 y=0 y=-1
Otger: (2; 0); (2; —1); (-3; 0); (-3; —1).
135.

2 {(x+y>2—(x—y>—8=o
(x+y)}+(x—y)-10=0
Bsenem HOBBIE IepeMeHHbIE t=X+Yy, p=X—y
%z—p—8—0
t?+p-10=0
3aMeHNM BTOpOE ypaBHEHHE CYMMOH IIEPBOTO U BTOPOTO

t2—p—8:0 p:t2—8 {pzl
202 =18 2 =9 t=13

1y JXtTy=3 Jx=3-y Jx=2
I[nﬂnapbl(3,1)-{ - {3_2y:1 1

x—y=1 Y=
oy JXty=-3 [x=-3-y Jx=-1
ﬂnﬂnmﬂﬂ(3su-{x_y:1 {—3—2y=1 y=-2
Pemenus (2; 1); (-1; -2).
10
)y x 3
x—y=6

X
Ilycts p=— . IlepBoe ypaBHEHHE IPUMET BUJ:
y

p+}_=19, 3p2-10p+3

p 3 3p

544 5-4
pi=—7—3; pr=

=0; 3p’>—10p+3=0; p=0; é;=25—9=1@

L
3 3 3

npu p=3: | y -
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Pemenns  (9; 3), (-3; -9). B) {

(2x+y)+(x—2y)2 =3
(x=2y)* =9-3(2x +y)
Ilycts p=2x+y, t=x-2y

%

2x+y-t—(x—2y)2 =3
x2—4xy+4y2 =9-32x+y)

2 _ a2 _
Torza cucrema npuMeT BUJ: pz+t =3 pz_3 ¢ i {p 3
t?=9-3p [*=9-9+3* [1=0
po3
C)2x+y=3 |2x+y=3 |5y=3 =5
Bo3sspamasics k x n y: {x—Zy:O {x:Zy {x:Zy é
5
Pemenwue (1,2; 0,6)
x y 17
3 x4 al 1 17
r)yy x 4 Iycrs —=p.Ilepsoe ypaBHenue npumer BI/I}ljp+—=T.
x+y=10 p
Pemnm ero.
2 —_—
dp+a-17p =0, 4p°~17p+4=0, p20, D=289-64=225,
p
:17+15:4. _17-15 _ 1,
P1 3 s P2 3 4,
= =4 4y, y#0 8
4. - = x=4y,y X =
HHHP 4: y {5y=10 {y_z
x+y=10
x_. 4x,y#0 8
_ = y=4x,y y=
Ilﬂﬂp Ny 4 {5)6210 {x ’
x+y=10
Pemenus (8; 2); (2; 8).
136.
7 2
x 73 x> 3
2) {x2—3x—2y—4 y_T_Ex_z sz—Ex—z
Ax=3y=18 | o 3 9 e s 2L M o
2 2 2 2
2
Y=57"3%"2 Do121-96-25, PO RPN | b Y

X2 —1lx+24=0
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Pemenus (8; 18); (3; -2).
xy+x =56
0) {xz +y=54
YMHOXHM BTOpOoe Ha (—1)
{xy +x =56
-xy—y=-54
3aMEeHNM BTOPOE YpaBHEHHE CYyMMOH IIEPBOTO M BTOPOTO.
{xy+x =56 {x(x—2)+x =56 {xz -x-56=0
y=x-2 y=x-2 y=x-2

1415 o 1215

D=1+224=225, x,= ) X= =17.

npu x=8; y=8-2=06; npu x=—7; y=7-2=-9.
Pewmenus (8; 6); (—7; —9).
B) x? +2x+3y=3
X +x+2 y=4
YMHOXUM BTOpO€ ypaBHEHHE Ha (—1) M 3aMEHHMM €ro cyMMoOil mepBoro u
2 2 2
BTOPOTO: x“+2x+3y=3 Jx"+2x-3-3x=3 Jx"-x-6=0
x+y=-1 y=-1-x y=-1-x
o teopeme Buera: x,=3; x,=-2.
npu x=3: y=—4; npu x=—-2: y=1.
Pemenns (3; —4); (=2; 1).
3x—xy=10
n { y+xy=06
3aMeHMM IEepBOE ypaBHEHHE CyMMOIl IEPBOTO U BTOPOTO.

{3x+y:16 {y:16—3x {y=16—3x

y+xy=6 [16-3x+x(16-3x)=6 |3x>-13x-10=0
D-169+120=280, x= 217 5 4 13;17 :_g;

npu x=5; y=1; npu XZ_% yy=18. Pemenus (5; 1); (—%; 18).
137.

2 x+y=-2 x+y=-2 x+y=-2
42+t =l-xy |(x+y)? =1-xy |xp=-3

x=-2-y x=-2-y
—2y—y?=-3 |»?+2y-3=0
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o reopeme Buera: y;=1, y,=—3,
pu y=_3; x=-2+3=1, pu y=+1; —2—1=-3.
Pewenus (=3; 1); (15 -3).

6) 2x—y=3 2x—y =3 2x-y=3
4x? —4xy+y? =2x+3y |2x—y)? =2x+3y |[2x+3y=9

{2x=y+3 =
4y =6
y y=

pD|wh|o

9 3
Pemenne (—; —).
(4 2)

B) x2—6xy+9y2=x—y (x—3y)2=x—y {x—y:I
x=3y=-

(x=3y) =~ x-3y=-1

x=y+1 x=y+1 x=2
y+1-3y=-1 |-2y=-2 |y=1

Pemenne (2; 1).
){x+2y=2 {x+2y=2 {x+2y:2
r

x2+4y+4y2=2y+4x (x+2y)2=2y+4x 2y+4x=4
y_2
2y=2-x |73 (2.2
{3x:2 5 Otgert: ( 33 ).
xX=—=
3
138.

2) xy—2x+3y=6 xy=2x+3y=6 |32 —y_2y42+3y=6
2xy=3x+5y=11 |x-y=-1 x=y-1

{yz =4 npu y=2, x=2-1=1, npu y=-2, x=—2-1=-3.

x=y-1

Pemenus (1; 2), (-3; —2).

5) {y2+3x—y=1 {3;;:1+y—y2 ’ {3)§=1+y—y2
Y +ox—2y=1 |yr+2+2y—-2)7 -2y =17 (241

npu y=1; x=l ; mpu y=—1; x=—l .
3 3
Pemenus (l ;1) (—l ;—1).
3 3

9 {x2+3x—4y=20 {x2+3x—8x+4x2+20:20 {5x2—5x=0

x2—2x+y:—5 y:2x—x2—5 y:2x—x2—5
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x(x-1)=0
npu x=0; y=-5; npu x=1; y=2—-1-5=4.

y=2x-— ¥2 -5
Pemenus (0; —5); (1; —4).

v X+xy+y=S5 (x+y)=5-xy (x+y)=5-xy
xy—=2x=-2y+4=0 |xp-2(x+y)+4=0 |xyp-10+2xp+4=0

(x+y)=5-xy [x+y=3 |[x=3-y
xy=2 xy=2 y2_3y+2:0

no teopeme Buera: y,=2, y,=1. npu y=2; x=3-2=1; npu y=1; x=3-1=2.
Pewenus (1; 2); (2; 1).

139.

a)<x—2

R

(x=-2)(y-3)=1 {(x—2)(y—3):1 {(x—2)2=1 {x—Z:il

-2=y-3,y#3 —3=x- =x+1
73 X y=3y y=-3=x-2 (V=X
npu x—2=1; x=3; y=3+1=4; npu x—2=-1; x=1; y=1+1=2.
Pemrenus (3; 4), (1; 2).

=3 s s e
: y__3:3 (y=2)=3(x-3),x#3 |y=3x-7 |y=3x-7
-

pu x-3=1; x=4; y=12-7=5; npu x-3=—1; x=2; y=6—7=—1.
Pemenus (4; 5), (2; —1).

) x+:13:1 {x+1=y—3,y¢3 {xzy—4
Byy- 32 = 3=+
crnp-3=4 7V =4 yeees

npu y—3=2; y=5; x=5-4=1; npu y-3=-2; y=1; x=-3.
Pewenus (1; 5), (-3; 1).
x+3)(y-1)=8 {

) {x+3 (x+3) (-1 =8 (y-1*=4
y_1:2 (x+3)=2(y-D,y#1 |x+3=2(y-1),y =1
y—lI=£2
x=2y—=5

mpu y—1=2; y=3; x=1; npu y=1=-2; y=—1; x=7.
Pemwenns (1; 3), (=7; -1).
140.

a) (x+2y)2+(y—2x)2 =90
(x+2y)+(y—-2x)=12

[Tycts x+2y=t, y—2x=p. Cucrema npuMeT BUL;
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2+ p?=90 |2 +144+1%-24r=90 |r*-12t+27=0
t+p=12 p=12-¢ p=12—t¢
tl=97 t2=3’
npu t=9; p=3 (1); npu t=3; p=9 (2);
PaccmoTtpum nepsyto napy
x+2y=9 |x=9-2y |x=0,6
y=2x=3 |5y=21 y=4.2
PaccMOTpHM BTOPYIO Iapy
x+2y=3 |[x=3-2y |[x=-3
y=2x=9 |5y=15 y=3
Pemenus (—3; 3), (0,6;4,2).

x+y+£:15
y
0) (x+y)x _s6
y

ITyctb X+y=p, X =t. Cucrema npumer Bux:
y

no Teopeme Buera: t,=8, t,=7,

mpu t=8; p=7 (1), npu t=7; p=8 (2).

PaccmotpumM (1)

p+t=15 [p=15-t
pr=56 |2 -15t+56=0

. .56
—=38 x=8y,y#0 9
Y {9)}:7 7

9

x+y=17 y=—=

PaccmotpuM (2)
x
—=7 {x:7y,y¢0 {x=7

Y 8y =8 =1
x+y=28 Y Y

56 7
Pemenust: (— ;—), (7;1).
(9 9)( )

x+y+£:9

B) Y [ycts X+y=p, X —t Cucrema MIPUMET BUJ:
(x+y)x ~20 y

y
p+t=9 |p=9-t
pt=20 |2-9r+20=0
no Teopeme Buera: t,=5, t,=4,

mpu t=5, p=4 (1), npu t=4, p=5 (2).
paccmorpum (1)
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10

1:5 {x=5y,y¢0 3
Paccmotpum (2)

Loy {x=4y {x:4
)Jc/+y=5 Sy=5 =1

10 2
Pemenus: (—; —); (4; 1).
(3 3)( )

1 1 - -
1 1.5 Y=r _, yox _, L 1,
) Xy xy Xy X y
1 1 -
—-—5=16 =00+ o x4ty _o |1, 1 g
X y Xy - Xy xy Xy
3aMEHNM MEPBOE YPABHEHHE CYMMOM IIEPBOTO U BTOPOTO
2 1
2210 [2=5 |x=d
b X 5
(RN T
Xy y 3
1 1
Pemenue (—; —).
(5 3)

141.

2 (x+1)?+2x=35-2y |(x+y)*>+2x=35-2y
(- -2y=3-2x |(x-y)}+2x=3+2y
(x+y)2+2(x+y)—35:()
(x=y)?+2(x-y)-3=0

p’#2p-35=0

Hyetex +y=p,x -y =1
2 +243=0

1o Teopeme Buera: pi=5, p,=—7, ti=1, t,=-3; {f 7:15; {] 1_7

Bceesosmoxnsie mapst: (5,1) (1), (=7; 1) (2), (5; -3) (3), (-7; =3) (4).
| Jxty= 5 Jx=5-y |x=3
Tlx—-y=1 |-2y=-4 |y=2

’ x+y=-7 |x=-T-y [x=-3
Clx-y=1 -2y=8 y=—4
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1)

3)

3 x+y=5 x=5-y Jx=1
Tlx—y=-3 |-2y=-8 |y=4

4 x+y=-7 |x=-T-y [x=-5
Tlx-y=-3 |-2y=4 |y=-2

Pemenus (3; 2), (=3; —4), (1; 4), (-5; =2).

6 {12(x+y)2 +x=25-y {12(x+y)2 +(r+1)-2,5=0
6(x—»)> +x=0125+y |6(x—y)>+(x—»)—0]125=0

Ilycts p=x+ty, t=x—y. Cucrema npumer Buj

12p%+p-2,5=0
6t2+¢-0125=0

Haiinem p: D=1+120=121
S S S R R P I |
T P T,
Haiigem t: D=1+3=4

_-l+2 1 -1-2 1

2 12’7 4

12°7 12 4
5 1
P—Eap——a
1,1
4212
TTomyuum 4 ciyqas:

P1

4

Ty
RED) 6
+

1
X—y=—— —
7T 4 3

[ 1y (03,41
2’3 \4%6) 8 8)

5 4 1
+ ——

-xy Y -xy 6
7 306
5

142.

xz—xy yz—xy

1

=t.
2
yo—=Xxy

1 -
x? - Xy '

Ilycts
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xX=—

4

_1

Y 6
__3
24
-7
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Cucrema puMeT BUL

Sprt=—t |p=—t-2 e
P 6 P 30 5 P 30 5 P 10
7p—3t=£ _l_ét_3 :E _ﬁt:ﬁ t:_l
5 30 5 5 5 30 6
2 - _ )= Cy=
To ects 4% -xy =10 {(x y(x—-y)=4 {x y=%2
yP—xy=-6 WE-»)=6 y(x-y)=6
x—y=2 x=5 x—y=-2 |[x=-5
”{ya:é y=3’ 2){y(—2)=6 y=-3
Pewmenus (5; 3); (—5; -3).
4 5 +§:0
6) x+y-1 2x-y+3 2
3 1 7

=0

+
x+y-1 2x—-y+3 5
1

Ilycts a= , b= . Cucrema npumer BU:
x+y-1 2x—-y+3

4a—5b+£:0 4a—5(—3a—l):—§ 19a:—B a:—l
2 5 2 2 2

3a+b+l=0 b=—3a—l b:—3a—l b:L
5 5 5 10
x+y-1=-2

Suau, {2x—y +3=10

3aMeHUM TIepBOE YpaBHEHHE CyMMOH NEPBOr0 U BTOPOTO:
3x=6 x=2
y=2x-7 |y=-3

Pemenne (2; -3).

§ 6. Cuctembl ypaBHeHHMIi KaK MaTeMaTH4YeCKHe MOJeIU
peajibHBIX CHTYAIHil

143.
ITycTh CKOPOCTH TOE3H0B PABHBI U M V COOTBETCTBEHHO, TOT/IA CKOPOCTh MX
0
cOmmKeHns paBHA U+v, 3HAUUT =5.
u+v

Ecmu 2-it moe3n ormpaBuTcs Ha 7 4acoB paHbIIE MEPBOrO, TO B MOMEHT
Hayaia JABWXKEHHUs 1-ro moe3na Mexxay Humu Oyzaet 700—7v KHWIOMeTpoB, OTCIOaa
700 - 7v

2-¢ ypaBHenue: ——— =2. [lomy4um cucremy:
u+v
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700 5

u+v 700 =5u+5v |u=140-v

700-7v ) 700 =2v+9v |700 =2u +9v
u+v

700=280-2v+9v, 7v=420 = v=60= u=80.

OtseT: 60 km/4, 80 km/4.

144.
ITycts U —CKOPOCTb JIOAKH, V — CKOPOCTb TEYCHHsS PEKH, TOrAa HMEeM
14 )
cricTemy: u+v {14:2u+2v {u=7—v
14 o |70=144-14v |70 =144-14v
u-v

70=98—-14v—-14v, 28v=28= v=1=u=6.
Otset: 6 kM/4, 1 KM/4.

145.
ITycTs u — CKOpOCTH JIOAKH B CTOS4Eil BOAE, V — CKOPOCTh TEUECHHS PEKH.
10 5
u—v 4 [8=u—-v [2u=20 [u=10
[Tomy4yum cucremy: 9. 3 {12:u+v {v:4—8 ve2
u+v 4

Otser: 10 kM/4, 2 KM/4.

146.

Ilycts a n b uCcKOMBIE YKCIIa, TOra: a+tb=12 Ja=12-b
ab =35 ab =35

(12-b)b=35, b*—12b+35=0

no teopeme Buera: b;=5, b,=7.

T. k. a=12-b, T0 a,=7, a,=5.

Orter: 5u 7.

147.

a+b=146 a=46-b

a® +5% =1130 |a® +b% =1130

(46-b)*+b’=1130, 2b°=92b+2116=1130=0. b>~46b+493=0.

D =(-46)> —4-1-493 = 144 ,

_46+12 46-12 _

[Tycts a 1 b= UCKOMBIE YHcIa, TOraa: {

b, 17.

:29, b2:

ay=46-29=17; ay,=46-17=29
Ortsert: 17 n 29.
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148.
a-b=24 [a=24+b
a-b=481 |a-b=481
b>+24b-481=0. D,=144+481=625. b;=—12-25=-37, b,=—12+25=13.
T. K. 10 YCJIOBHUIO 3a/iavn b HaTypaJbHOC YUCJIO, TO b1 HC MOAXOAUT, 3HAYUT
b=13=2a=37.
Ortser: (37, 13).
149.
IIycTb a u b — ucKOMBIe HaTypalbHbIC YUCIIa, TOTIA:
a-b=16 a=16+b
ab+553=a*+b> |ab+553=0a’ +b>
b*+16b=256+b>+32b+b*~553. b*+16b-297=0. D,=64+297=361.

b;=—8-19=-27, b,=—8+19=11. T. k. beN, to b=11=a=27.
Ortsert: (27, 11).

Ilycts a u b — uckoMbIe ymcia, TOTAA: {

150.
IIycTb a u b — ucKOMBIe HaTypalbHbIe YUCIIa, TOTIA:
a+b=50 a=50-b
ab+11=a® -b% |50b—-b% +11=2500+h> —b> —100b

b’—150b+2489=0. D,=75"-2489=3136=56".
b,=75-56=19, b,=75+56=131. Torna a,;=31, a,<0=>a=31, b=19.

151.

HyCTL El; — MCKOMOE 2-3Ha4HO€ YHUCIIO, TOra
10a+b=4(a+b) [6a-3b=0 b=2a b=2a
10a +b =3ab 10a+b-3ab=0 |10a+2a—-6a2=0 |2a=a?

Pemenusimu monmyuenHol cucteMsl sBisietcs: mapa uucen (0, 0), (2, 4), HO
MOCKOJIbKY 4ucio (0 He NPUHATO CYMTATh JBY3HAYHBIM, TO OTBETOM 3aJadyH
SIBJISIETCS YUCIIO 24.

Otger: 24.

152.

Iyctp ab — uckomoe 2-3Ha4HOE YUCII0, TOT A

10a+b =6a+6b |4a=>5b
10a+b—ab=34 |40a+4b—4ab-136=0

50b+4b—5b>—136=0. 5b°—54b+136=0. D=729-680=49=7>.

b= 27-17 =2=4,b2= 27 +7 :ﬁ.

5 5 5 5
ITo cmbicity 3agaun be N=b=4=a=5.
OtBeT: 54.
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153.

Ilycts @b — HCKOMOE 2-3HAYHOE YHCIIO, TOTAA
a+b=12 a=12-b
10a+b+36=10b+a |9a+36=9b

108—9b+36=9b.
18b=144.
b=8=a=4.
Otser: 48.

154.

a
[Mycts ri HCKOMasi Ipo0b, TOrza

Z*i:% {2a+2—b+1 {b—2a+1
+ 2.2 2.2
2+b2 =136 a“+b- =136 |a“+b" =136

a*+4a’+4a+1-136=0. 5a>+4a—135=0. D,=16-4-5(—135)=2716.
B yCJI0BUHU 3a4a4u orie4aTkKa.

155.
ITyctb a 1 b — CTOPOHBI HPSIMOYTOJIBHHKA, TOT A

a+b=14 a=14-b
a®>+b% =100 |a®+5% =100
196+b>-28b+b*=100. b>—14b+48=0. D,=49-48=1.

b,;=6, b,=8, Torna a;=8, a,=6.
OtBeT: 6 1 8 cM.

156.
Ilyctb am b — xarersl, Torna

a+b=49 a=49-b

a®+b%=1681 |a®+b>-1681=0
2b2-98b+2401-1681=0. b>~49b+360=0. D=2401-1440=961=31>.
b=49-31=18, b,=49+31=60.

49+31 4931
b = 943 40 - 923 _
a, =49-40=9; a, =49-9=40;
=%-40-9 =180 ().

Otser: 180 M.
157.
ITycte a 1 b —KaTeTsl, ¢ — TUMOTEHY3a, TOraa:

9,
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a-b=23 a=23+b
a®+b%=1369 |a® +b%-1369=0
529-+2b*+46b—1369=0. b>+23b-420=0. D=529+1680=2209=47>.

-23+47
=—=12;
b 2
-23-47
by = — =-35 — He NOAXOJUT IO CMBICITY 3a/1a4u;

a=23+12=35; ¢=v35%+12% =37; p=12+35+37=84 (1m).
Otser: 84 M.

158.
IlycTb a u b — KareTsl, Tora:
ab =420 )
. = (a+b)2=47" = a+b=47, T.k. a, b>0.
a’+b°=1369

Torna nepumetp pasen a+b+37=47+37=84 (cm).
OrtgeT: 84 cMm.

159.
IlycTh U — CKOpPOCTB JIOJKU B CTOSYEH BOAE U V — CKOPOCTh TEUEHUSI PEKH,
20 20
+ =7
torma % 5 vV ou 45— v

u—v u+v
Ilo cmblcily 3agaud Ha u—v K U+V HE DPaBHBl HYJIO. IO3TOMY MOXHO
YMHOXHTb 00€ YaCTH KaX/IOT0 M3 yPaBHEHHMIT Ha U'—Vv7, IIOTydaeM:

{2014 +20v+ 200 —20v = Tu? — Tv? {7142 72 —40u =0

2u+2v=>5u-5v 7v=3u
u="Ly 7V, T-40v
3 A =0.

T2 — 7% —dou=0 A°

49v*—9v*<120v=0: v(v—3)=0. ITo cMbiciy 3amauu v£0=v=3. OTBeT: 3 KM/d.

160.
HyCTL u — CKOpOCTb MHNEPBOro Iemexona, v — BTOpPOro, Torjga HUMEEM
CUCTEMY:
H_2A
u B v B
24 24 B
u+2 v+l

Ilo cmeIcmy 3amaum HM OAWMH M3 3HaMEHATENell HE paBeH HYIIO, TOITOMY
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YMHOXHUM 1-e ypaBHeHUe Ha uv, U 2-¢ Ha (ut+2)(v+1), moxyduM paBHOCHIBHYIO
cHCTEMY: 24v - 24u+2uv =0
Y 124y +24 - 240 — 42 4+ 24v + 24 + Ay +u = 0
VYuureiBas 1-¢ ypaBHEHHE CHCTEMBI, 2-€ MOXKHO I€perncaTh B BUJE:
24—-42+24+4v+4=0, T. €. IOJly4YNM CHCTEMY:
24v =24u+2uv=0 Ju=10-2v
4v+2u—-20=0 24v —24u +2uv =0
24v-240+48v+20v—4v*=0; v’—23v+60=0; D=529-240=289=17%

vi= 23-17 :§:3, Vo= 23+17_40 =20; u;=4, uy<0.
2 2 2 2

Otser: 4 kM/4, 3 KM/4.

161.

Ilycts B mEpBOM 3alic X MECT B psiay, a BO BTOPOM — Yy, TOrJa HMEEM
cHCTEMY:

350 480
—=—5
x y
y=x+10

o cmbIcy 331244 ¥ X U Y OTJIMYHBI OT HYJISl, IO3TOMY:
350y —480x—5xy =0
y=x+10

350x+3500-480x—5x’~50x=0; x>+36x-700=0; D =1296+2800 = 64 ;

X = ﬂ =14;
2
-36-64

X, = T =—-50 — He MOJIXOAUT IO CMBICITY 3ajlayuu.
y=14+10=24. Otsert: 14 u 24 mecra.
162.
IlycTts B KpacHOM 3aJie X PSOB, & B CHHEM — Y, TOTJA TOIYYHM CHCTEMY:

x=y+2

320360  JX=yr2

—A==—4 {320y—360x+4xy =0

X
320y—360y—720+4y*+8y=0; y’—18y—180=0; §=16+180=196=142;

y1=4+14=18, y,<0; x,=20. OtBet: 20 — B kpacHOM, 18 — B cuHEM.

163.
Ilycts x 4emoBek AOMKHO OBUIO ClaBaTh 9K3aMEH IO MaTeMaTHWKe, TOrAa

400
KaXXJOMy YeJIOBEKy MpEeANoJaraaoch BbIAaTh —— JIHCTOB OyMard, MONTyYIIH
X
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400 400
ypaBHeHue: —— +1= .
X x—=20

400x—8000+x*~20x-400x=0; x*~20x—8000=0; %=100+8000=8100=902.

x,=10+90=100, x,<0.

Tak kak orcesuiock 20 YelIOBEK, TO 5K3aMEH II0 MaTe€MaTHKE CHaBajo
100 — 20 = 80 venmoBek. Ortaer: 80 yenoBeK.

164.

ITycts 1-i komOaiin paboTast OOMH MOJKET BBIIOJIHUTD 33JaHUE 3a X YacoB, a
BTOPOIi 32 y, IpuMeM 00beM Bcel paboThl 3a 1, Torza Hoy4uM CHCTEMY:

11 =6 [xy=6x+6y

<y xiy 5 {y:x+5
x=y-5 XV~

X>+H5x=6x+6x+30; x’~7x-30=0; D=49+120=169=13%;
7+13

X

=10, x,<0.
Ortser: 3a 10 gacos.

165.

ITycte 1-s1 Opurama MOXKET BBINOJHHUTH PabOTy 3a X 4acoB, a BTOpas — 3a y.
[Ipumem Beck 0O6beM paboTel 3a 1. [lomyunm cucremy:
1
-3
11 xy =8x+8y
20
Xy y=x+12
x=y-12
X*H12x=8x+8x+96; x~4x-96=0; D,=4+96=10% x,=2+10=12, x,<0.
Otger: 12 yacos.

166.

Iycts 1-My sKckaBaTopy TpeOyeTCs X 4acoB, a 2-My — y 4acoB. [IpunsB Bech
00BeM padoThI 32 | MONTyYHM CUCTEMY ypaBHEHUM:

145

11 g faxy =15x+15y
e

Xy y=x-4
x=y-4

4x% —16x-15x—15x+60=0, 2x*>—23x+30=0,
D=529-4.2.30 =289
_23+17 10 = 23-17 _3

4 4 2

X
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3
»=10-4=6; y, = 3 4 <0 — He MOAXOAUT MO CMBICITY 3aJa4H.

OtBet: 3a 10 4. 11 6 4.

167.
Ilycre 1-# xpaH HanONHAET YaH 3a X 4acoB, a 2-i — 3a 'y, Torna
x=2y x=2y
1 {x =2y
=1 xy
11 = Xy=x+y
—t— x+y
Xy

2y’=3y; y(2y-3)=0; y=%=2x=3. x=2 % =3

OrtBeT: nepBblil — 3a 3, BTOpoi — 3a By yaca.

168.
IlycTh MpOIMyCKHas CIOCOOHOCTH 1—0ro kpaHa x M/, 2—oro — y m/d.
Torna:
3x+2y=54
60y —xy =60x
1 1 1
———=— 2y=>54-3x
x 60 y
2y=54-3x
3 p=—t
54-30—90x—x(27 —Ex] =60x
2y=54-3x 2y =54-3x
54~30—90x—27x+%x2:60x x> —118x+1080 =0

%z 3481-1080 = 2401 = 49°

x1=59-49=10 x,=59+49=108
v1=12 »,<0 Ortger: 10 M.

169.
ITycts 1-ii TpakTOpHCT BCHMaxWBaeT MOJE 3a X 4YacoB, a BTOPOH — 3a y.

[IpunsB Beck 00beM pabOTHI 32 1, mOTy4nM:
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1
-8

7+7

){yl xy =48x+48y [xy =9600
- = x+y =200 x+y =200
24122100

11

x oy

200y-y*~9600=0; y*~200y+9600=0; D,=10000-9600=400=207;
y;=100-20=80, y,=120; x,=120, x,=80. Otser: 120 yacoB: 80 yacos.

170.
IlycTp nepBslit pabounii MOKET BBHINOJIHUTE 33aHKE 32 X 4acoB, a BTOPOU —
3ay. [IpunsiB Bech 00beM padoT 3a | HOIy4IUM CHCTEMY YpaBHEHHI:

1:2

s
d 2wy =4dx+4y [20y-3y2 =40—6y +4y
2x+3y=20 |2x=20-3y

3y2—22y+40=0; D=484-4-3-40=4
22+2 22-2 10
= =4,y,= =— X1=4, X,=5.
Y1 6 Y2 6 3 1 2

T. k o ycnoBuIo 3a7jauu Xy, To OTBET: 5 4., 34. 20 MuH.

171.
Ilycte ab — uckomoe 2-e YuCIo, TOT/Aa TOTyYUM:

{a2+b2:13 {9a—9b=9 {a=1+b

10a+b-9=10b+a |a*+b*> =13 |a®+b* =13
1+b*2b+b’=13; 2b*+2b-12=0;
b%+b—6=0. ITo 1. Buera b;=—3, b,=2:
Ilo cmpliciy 3agaun b>0=b=2=a=3, uckomoe uncmno 10-3+2 =32 .
OrtBeT: 32.

172.

Ilycts ab — uckomoe 2-¢ YHCJIO, TOT 1A
b(10a +b) =376 a-b=5
10a+b-10b—a=45 |10ab+b>—-376=0

50b+11b°—376=0; % =625+4136=4761=69%;

_ 25469

b
T

=4, b2<0; a1=9.
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Ortser: 94.

173.

ab =720

HyCTB au b — HCKOMEBIE HaTypaJIbHbIC YHMCJlia, TOra: { 3b+3
a=

3b%+3b-720=0; b*+b-240=0; D=1+960=961=312

b= -1+31

=15, b,<0; a;=48. Orser: 48 u 15.

174.
Ilycts a u b — uckombie yucna, Toraa (a>b)

a-b=17 a=b+7
< f=—
ab+400=52b+26 b*+7h+400-52b-26=0
a=b+7 )

<9, D=2025-1406=529=23

b°—45b+374=0

_45-23

2
b, = 45+23 _
2

Ho b#11, T.x. Ipr 3TOM OCTaTOK HEe MOT OBITH paBHBIM 26>11.

b=34 a=41.

175.

IIycth ab — uckoMoe 2-¢ 4HUCII0, TOTJA
10a+b=7(a+b)+6 |3a—6b=6 |a=2+2b=8
10a+b=3ab+a+b |9a=3ab b=3

Ortser: 83.

11

bl

34

176.
Ilycts uMeeTcs X pesibcoB 110 25 M U Yy pesbeos 1o 12,5 M, Torna

100x + 25y = 80000

25x + % 12,5 = 20000
{75 3 +100x. =120000

12,5y +§x -25,=20000

8000025y
100x = 80000 — 25y T T 00
75y +80000 — 25y = 12000 40000
"7 50

{x =600 Oo6miee kommuectBo: 600 + 800 = 1400 (mTyK)

y =800
Ortset: 1400 mTyk.
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187.
HyCTL U — CKOPOCTH BEJIOCUIIEANCTA, V — CKOPOCTh MOTOLIUKIIUCTA, TOTAa

1 1
%V—%u:0,60 {v—u:36 {u:v—36

120 120 . 40v = 40u +uv |40y = 40v —1440 +v> —36v
u v
V2=36v—-1440=0; D =1296—4-1-(—1440) = 84° ;
36+84
v = =60; v, <0 — He MOAXOANT MO YCIOBUIO 33/1a4u.
u=60-36=24 (km/9). Otsert: 60 kM/4, 1 24 KM/4.
178.

ITycth u M/c — ckopocTh 1-if Moaenu, v M/c — 2-i, TOrja HIMEeM CUCTEMY:

60=2lu+6v [20=Tu+2y |20 TuH12=34 0
12-34 ]

45u +30v =180 |12-3u=2v 5

Otsert: 2 M/c, 3 M/c.

179.
IlycTh u ¥ V — CKOPOCTH JIBIKHUKOB, TOT/Ia:
2 2
uw - . +01 v=2u
4_2 2v =2u +0,luy
Vv ou

du=2u+0]1-2u; u?~10u=0;
#; =0 — He MOAXOJUT MO CMBICILY 3a1auH.
uy =10 (km/9); v=2-10=20 (xm/9). OtBer: 10 n 20 km/u.

180.
Ilycte cropocTh BemocumnenucTa v KM/4 U t — BpeMs, depe3 KoTopoe u3 A

BBIEXAJI MOTOLMKIIMCT, TOrAd ITOJTYUYHUM CUCTEMY

Q—QH L1
v/ 50 1=20(=-—-)

L N 10~ 100
70 6 073 40 |50r+70+30+70-2, 2100
f—t+—t+—=—=— 3 3

50 10 50 3
300 5 s
15t=v+1=0; = —6-v+1=0; v’+5v=300=0; D=25+1200=1225=35%

v

v = 535 =15 (xm/ua), v, = _5;35 =-20 — He MOAXOAUT IO CMBICTY

3a/1a4H. Ortsert: 15 kM/4.
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181.
ITycTh BTOpas BcTpeua NpoU30ILIa Ha PACCTOSHUU a KM. oT ItyHKTa A. Torma

paccTosiHHE OT MecTa BTOPOH BCTpeUH A0 MyHKTa B — (a + 4) kM. =

a
Cxopocts 1-ro nemexona v, = 1 =a (km/9).

CKOpOCTb 2-T0 nemexona vy = a2+54 = Aatd) (xkm/4).
AB=2a+4
2-ii nemexo/ npuiesn B MyHKT B Ha 1,5 4. mo3xe, yeM 1-ii nemexon B MyHKT
A, nosToMy 248 - 248 =15 g, Te.
V2 k!
2(2a+4)-5 2(2a+4) —155 = 9% — 200 — 64 = 0
2(a+4) a

16
=>a=4 a= —? — HE TOAXOIMT TI0 CMBICITY 3aJa4H.

vy =a=4(kmMH); v, = @ = 3,2 (km/1).

Otsre: v =4 (kM/4), v, =3,2 (xm/u).

182.
IlycTh v KM/9 — CKOPOCTB 1O€371a, BEIXOSIIETO U3 A U S KM — paccTosHHE

Mexnay A u B, Torna

4

D=2 |STT
2y 2(v+40) 4

S 15 v v+40
e
v+(v+40) 2v+40 4
4 v(v+40)

40 15 10 _15
v(v+40). 4 2v+40 4
2v+40

4y(vH+40)=150(2y+40); 4v*+160v=300v—6000=0;
4v*—140v—6000=0;
D,=70%+24000=4900+24000=28900=170>

vi= w = & =60 xkm/4, v,<0.

15(v+20) _ 15-(60+20) ~ 600 (im).
2 2
Otser: 60 1 100 xm/4, 600 KM.

v+40=100 xm/a. S =
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183.
Ilycte X M/c U y M/C — CKOpPOCTB TOo4YeK. x >y IlpuMem 3a HayalbHBII

MOMEHT BPEMEHHM — COBIIAJICHHS TOYEK. TOTa yepe3 1 MUHYTY, TouKa ¢ OoJbLIeit
CKOPOCTBIO MpoiieT Ha 1 Kpyr OoJbIIe, T.€. MOTYIHIA CHCTEMY

60 60

———=5 12x-12y =xy |[12y+12-12y = y(y +1)
yoox x=y+1 x=y+1

60x = 60y + 60

Y 4y-12=0 [y=3,y=—4

x:y+1 x=3+1=4

y = —4 — He OIXOIuT. Otser: 3m/c u 4 m/c.

184.

ITycTh Ha peKe OH IUIBLT X YaCOB, a MEMIKOM LIEN y YaCOB, TOTIA MOy YHM:
x—y=4 x=y+4
(%)__(Q)x y_x oy _y+4

. B x y+4 y

9y*=y*+8y+16; y*—y—-2=0.

Ilo T. Buera y;=2, y,=—1.

Ilo cmblcity 3agaun y>0, nostomy y=2=x=06.
OTBeT: 6 9acoB MO peKe U 2 — MEITKOM.

185.
HyCTI) y KM/4 — CKOpPOCTh KaTtepa, X KM/94 — CKOPOCTh TC€YCHHA, TOrJda
NOJIy4YuM:
96 96
F=o =14 (48(y =)+ 48(x + ) = T(r =Xy +2)
x+y y—-x

4
(v40) =) r+2)=3=x)

48(y—x)+64(y—x):%(y—x)2 y-x=12
4
y+x:§(y—X)

u+w:§u—m

y=x=12-|y=14
y+x=16 |x=2

Teneps HeTPyJHO BBIYUCIHTH PACCTOSHHE 10 MECTa BCTPEUH Mo (opmyie:

— CTOJIBKO BPEMEHH ObLI KaTep B ITyTH [0 IIOBOPOTA.
x+y

96
x+y

‘X — CTOJIBKO 3a 3TO BPEMsI IPOIIBbII KaTep.
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96-x

96— — TaKoe PacCTOSHUE MEXIy HUMHU.
x+y
96 — 96x
— Y omm MPOIUIBIBYT €r0 32 CTOIBKO BPEMEHH.
y
o6 06— 96x
( ) )X — TO, 9TO HA/IO0 HAUTH.
x+y y
962
96 B
4—2t4 |5 04 (xm) OtBeT: 24 kM.
2+14 14
186.

A
Ilycts Best pabota paBHa A. Torma ckopocTs paboTsl 1—oro yueHunka — , 2—
X

oro — , TJie X U y — HCKOMBIE IIPOMEXYTKU BpeMeHH. [lomyuannu cuctemy
£+é -6=A4 1 1 1
x y —t+—=— 6x+6y=1xy
=>qx y 6& =
x y y=25-x
~+2==12,5 x=25-y
2 2
y=25-x y=25-x
= =
6x+150—6x =25x—x° x> —25x+150=0
D=625-600=25=5"
x1:25+5:15
2
x2—25_5=10
2
»1=10 3,=15

Oteet: 10 1 151.

187.
[Tycte Opurazge yueHHKOB TpeOyeTcsl X 4acoB, TOrga Opuraie ciecapeit —
y gacoB. [Ipumem Bech 00beM padort 3a 1, momydnm:

y=x-15

x—y=15
{18y+6x =0,6xy

181161 -06
x oy

18x—270+6x=0,6x°-9x; X*—55x+450=0;
D =552 —4.450 = 357
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55435
2
v =45-15 =30 (a);

¥, =10-15 <0 — He MOAXOAUT MO CMBICITY 3aJ[auH.

5535
2

X1 45, Xy 10,

OrtBert: 45 yacos.

188.
Ilycte Bcst paboTa paBHa A4, omepaTop TPATUT HA HEE X YACOB, YYCHUK — )
yacoB. Torga

[A+Aj-z,4:A [1+1J-2,4=1
X y - X y

<

x 3 12 |x »
OtBeT: 449u6 4.
189.

IlycTp mnst BemonHeHUst paboThl 1-it Opurange TpeGyeTcst X aHEH, a 2-i — y
JTHEH, TOr/1a, MPUHAB BCIO paboTy 3a 1, momydum:

18 18

—+—==1

X oy

2 2
%.1+(40_% L
- X -y

X X

1
— —49acTh pabOTHI, KOTOPYIO 1-1 OpHrazaa BEITONHSET 32 1 1eHb.
X

18y +18x = xy 18y +18x = xy
SN W B
3 37y 30y 3y

18y +18x =xy 18y +18x = xy
2y+120-2x=3y |y=120-2x
2160-36x+18x=120x-2x>; 2x°—138x+2160=0; x°—69x+1080=0;

D=4761-4320-441=21% x,=2 ; 2l g 5= 8 ; 2l 4.

y1:72, YZ=30'
Otsert: 24 — nepBoil u 72 — BTopoi uinu 45 — nepsoii u 30 — BTOpoi.
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OrmneyaTka B OTBETE 3aJaUHUKA.

190.
ITycTb OacceiiH HaOIHSIETCS 3a X YacOB, a OITCTOLIASTCS 33 Y YacoB, TOI I
x—y=2
? x—y=2

-y=2 |jx=2+

— -8 xX=y y
3(l_l) 3 - :8{)‘)’:48 {xy:48
b x (x-)

y*2y—48=0; D,=1+48=49=77; y,=—1+7=6, y,<0=>x=8.
OtBerT: 32 8 — HaIOJHSET, 32 6 — OIyCTOLIAET.

191.
IlycTs u ¥ v — CKOPOCTH TOYEK, TOIIa UMEEM CHCTEMY:

(60 —3u)? + (80 — 3v)* = 4900
(60— 5u)? + (80 — 5v)% = 2500

3600 + 9u> +9v* —360u — 480 + 6400 — 4900 = 0
25u” +25v% — 600u —800v + 7500 = 0

9(u +v —40u —40v)—120v+5100=0
u? +v% — 40u — 40v = —16u — 8v — 300

|
5
:
{ 1441 —72v—2700-120v + 5100 = 0
;
;
=

+v2 = 40u — 40v = —16u — 8v — 300

44u—192v+2400 0
+v2 — 404 — 40v = —16u —8v — 300

u? +v% — 40u — 40v = —16u —8v —300
50 -4y

u +v? —24u 32v+300=0

2500-+16v°—400v+9v*—3600+288v—288v+2700=0; 25v*—400v+1600=0;
V- 16v+64=0; (v=8)’=0=v=8=u=6. OtBeTt: 6 1 8 M/c.

192.

ITycTe BKITaguMK MEPBOHAUANBHO TMONOXKMUI X pyOneit mox y% . Torma
MOy YHM

— 200
100 e
Xy

X+
( 100

+1800)(y +100)
= 4400

100
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xy = 20000
20000+ 200y +1800y +100x + 20000 + 180000 = 440000

xy = 20000 X =2200-20y
20y +x =2200 |xy = 20000

—20y*+2200y—20000=0; y*—110y-+1000=0; §=2025=452

y1=55-45=10, y,=55+45=100. x,=2000, x,=200.
Otset: 2000 p. mox 10%/rox nmu 200 p. mox 100%/rox.
OrmeuaTka B OTBETE 3aJaUHUKA.

193.
Iycts y Miagmero 6510 x py6., a ero 6aHk maet y% roaoBsIx. Toraa:
xy =240000 xy =240000 x=7000
& &
2x(y —5) =460000 10x =20000 y=120
bank crapmero Opara maer 20-5=15% romoBeix. Torga mckomas cymma

paBHa
2000-1,15+4000-1,2=2300+4800=7100 (py6©.) Otset: 7100 p.

194.
ITycts moxox 1-oro npeamnpusitus x, 2—oro y. k — ©ICckoMoe.
3(x+y)=x+4y
Torna:
4x+y)=kx+y

2x =
S — 10-k=0 = k=10. Orser: B 10 pas.
12x =kx +2x

195.

Ilycrts B 1—0ii maptuu x xr, Bo 2—oii y xr. Torna
80(x+y)=0,85(80x+(80-1,25)y) <

& 80(x+y)=0,85(80x+100y) <

< 80x+80y=68x+85y < 12x=5y <

? i
x5
Ham HE0OX01MMO HATH YHCITO - ! = ! = { . Orser: & .
Xty .Y 1+E 17 17
X 5
196.
ITycts B3stn X 1. 40% pactBopa u y 1. 10%-ro, Toraa
x+y=2800
X 404210239 505
100 100 100
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x+y=2800 3x =920 x =300
4x+y=1700 |y=800—-x |y =500

Otset: 300r — 40%-ro pactBopa u 500 — 10%.

197.
ITycts 66110 X 1 40%-T0 M1y 11 60%-TO pacTBOpa, TOTAA!
X404 g0 XFYES 5
100 100 100
L.40+L.60+i.80:x+—y+5.70
100 100 100 100
2x+3y=x+y+5 x=5-2y x=5-2y x=1
4x+6y+40=Tx+7y+35 |3x+y-5=0 |I5-6y+y-5=0 |y=2
Otsert: 1 mutp 40%-ro u 2 1 60%-r0 pacTBOpA.
198.
ITycts m kr — macca 3-ro cnutka, u © — %-e cojepxKaHue B HEM MEJIH, TOTAa
5 m S+m
700 2%+ 700 " T00 8 (150 + wm = 280+ 56m
3 m 3+m 90 + wm =180+ 60m
—30+— 0= -60
100 100 100
om =130+ 56m m =10 (%)
90 +130+56m =180+ 60m |® =69 (%)
IIponenTtHOE comepkaHMe MEIU B CIUIABE BCEX TPEX CIMTKOB BHIUHCINM IO
S 3042 30419 69 )
¢dopmye: 100% 100 100 100 =51—%.
5+3+10 3

JloMalHsAs KOHTPOJIbHAs padoTa

BAPUAHT 1

1.
x+H(—8)°=25 (x, y)=(3, 4) TlojcTaBuM:
3%4+(4-8)°=9+16=25— BepHO. (3; 4) ABISETCS pEIICHHCM!
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Otset: (2; 1); (3; 6).
4.

x> =3y" =12 x=6-y x=6-y
= = =
x+y=6 36-12y+3y* =3y’ =12 2y* +12y-24=0

x=6-y
AT D=9+12=21
y +6y—-12=0

y113+\/ﬁ X1:9f\/i
yzl?)*\/i )C2:9+\/i .
5.

x* =2y =—4 x'—2y"=-4 x' =4 x==2
=4 p=4 p=4 .
X +2y" =12 2x* =8 yi=4 |y=%2

6.

2_ =

()" =32y =18 [Iycts xy=p, Toraa
dx+y=1

2 2, _ 2 20 1e_
{p 3p 18@{1) 31820 g 7081-92
dx+y=1 4x+y=1

3+9
pI:T:6

3-9
PZZT:_3-

[Momyunnu 2 cucteMsl:

Ay

Ay
AN\, ‘
01 X 01' \'x
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_6 6

a) {xy=6 =S TS PR A
Aery=l 0 0 |4 —xs6=0
X

D=1-24-4<0. Pemenwuii HeT;

=2 3
=_3 y =2
ORIt I
Y=L g2 o1 |4 —x-3=0
D=1+48=49=7" x, = % —1y=3
1-7 3
=—=-Z y=4,
X, 3 4y2
7.
x+2y=a
x=2y=b
a-2b=11 b=-18-5a b=-18-5a
= = =
Sa+b=-18 a*+36+10a=11 a®+10a+25=0

a=-5 x+2y=-5 x=2y=17 x=1
< = = < .
b=1 x=2y="1 2x=2 y=-3

8.

" |

01

Otset: (15 -1);(2; 2); (-4; 2).
9. Ilyctp 1-BIif KaMEHIIUK BEIIONHAET paboTy A 3a X WacoB, BTOPOH 3a y
yacos. Torga:

24 2-2s X+y=50
22 1 1 1<
<
A 4 Spi=—
—+—|-12=4 Xy 12

x oy
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y=50-x y=50-x
11 1e9 50  le
x 50-x 12 |[x(50-x) 12
50x—x>—600=0 [x*—50x+600=0
= =
y=50-x

y=50-x
§:625—600:25:52
x=25+5=30 y,;=20

X,=25-5=20 y,=30

Otsert: 20 4, 30 4.

10. ABTOMOOMIB ABUTANICSI 5 4 C MOCTOSIHHOH CKOPOCTBIO, 3aT€M YBEIHUMI
cKkopocTh M exan eme 3 u (V=const), npoexaB B cymme 380 xm. Haiinute
CKOPOCTH aBTOMOOMIISL HA 1—OM M 2—0M OTpe3Ke MyTH, €CTH U3BECTHO, YTO, ECIH
Obl OH HEe MEHSI CKOpPOCTH, OH mpoexan Obl 3t 380 kM Ha 3 4 10 muH
MeJJICHHEee, YeM OH Ipoexajl Obl 3TO PacCTOSHHUE CO CKOPOCTBIO, KOTOPOH OH
o0uazian Ha 2—0M OTpe3Ke MyTH.

BAPUAHT 2

1. (x=1*+*=18 (x, y)=(-2, 3). Hoxncrasum:
(-2-1)*+3?=9+9=18 — BepHO. (-2, 3) ABNAETCS PEIUCHHEM.

2. 3.
A
4y
o1 X / / 0 1\ ™

Otsert: (0; 3); (—1; 2).
4.
1-3x
=— 1-3
2x2—y2:2 Y 2 y= al
3x+2y=1 < (1-3x) < 2 <
X+oy= ZXZ_T

=2 8x* —1+6x—9x*-8=0
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y= {x:3
= 2 < _ 4
Po6x+9=0 7

33+ =7 3 +y’ =7 y =4 {xzil
5. = = = .
¥ +2y°=9  [-5y*=-20

6. Ilycts xy=p, Torna

p 2
=15-2 p
243y=45 |7 15—
{? +2y 3 = s 3 = 3
yoop= 75—§p2—2p=3 502 +6p—216=0

D=9+1080=1089=33>

333, 333 36
b 3 y23 3 3
36
yIZIS—?—b’
2 4 4 _
pm1so 36 5 325 648 _375-648 273
3.25 3.5 25 25 25
» p, 36:25 18:5 90
XlszQ = E = —— = — |
¥, y, 2735 91 091

7 (x+y) =3(x-3y)=22 x+y=a
Cl4(x+y)+x-3y=21 x-3y=b

{az—3b:22 {b:21—4a {b=21—4a
=

=
4a+b=21 a’®—63+12a=22 a*+12a-85=0
D=36+85=121=112
a;=6+11=5
a=—6-11=—17
b1:1
b, =21+68=89.

Tomyunm 2 cucteMsr:

x+y=5 x=5-y x=4
1) & =3
x=3y=1 5-4y=1 y=1
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+y=-17 =-17- YT
@ {x y @{x LN 2

x-=3y=89 -17-4y =89 x=—17—§
8.
 »
01 =

Ortsert: (2; —6); (7; —1); (-5; -1).

9. IlycTh nepBhIii tenaer paboTy A 3a x 4, BTOpPOH 3a y 4.

y:x+1 y:x+]
<33 3 9 =

é+£ -§+£-21=A —+—+—=4
x y)4 y 4 X y oy
y=x+1 y=x+1 y=x+1

= §+E:4<:> §+ 12 :4<:> 15x+3: =
X y x x+1 x(x+1)
y:x+1 y=x+1

< =
15x+3=4x" +4x 4x* —11x-3=0

D-121+48-169-13? x, = 113 _3

X2<0

Y=

OtBet: 34,4 1.

10. J[Ba aBTOMAaTHYECKUX CTAaHKAa M3TOTOBIAIOT AeTand. IlepBelii cTaHOK,
pabotas 6 4, u BTOpOH, paboras 5 4, M3rOTOBISIOT B cymMme 780 meramei.
KakoBbI IPOM3BOUTEIFHOCTH CTAHKOB, €CJIH M3BECTHO, YTO Ha M3TOTOBIICHHUE
600 meraneit mepBomy craHKy TpeOyercs Ha 2 4 30 MmH Oonblne, 4eMm
BTOpOMY?
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I'nasa 3. YncJioBbie pyHKIMHU

§ 7. Onpenenenue yncoBoii pynkuuu. Q06acTh onpeneaeHns,
00J1acTh 3HaYeHU i PyHKIUM

199. a) (—o0; +o0); 6) [0; +00); B) (—o0; +00); T) (—00; O)(0; +0).
200. a) (—o0; +00); 6) (—90; +00); B) (—90; +00); T) (—00; +00).

201.

a) 3HaMeHaTeNb He HyJIEBOU MPH JTIO0BIX X (—00; +00);
0) 3nameHaTenb He paBeH 0 HU P KaKUX X. (—00; +o0);
B) U3 Tex ke coobpaxeHuii (—oo; +o0); T) (—o0; +00).

202.
a) x#7, T. e. (-00; 7)J(7; +0); 6) 4x+1¢0<:>x¢—%; (—o0; —% )u(%; +00);
B) x+3£0x£-3; (—o0; —3)U(-3; +o0);
T) 8+5x¢0<:>5x¢—8<:>x¢—§ 5 (—o0; —% )u(—% ; +00).
203.
a) x—2#0, T. e. x#2. (—o0; 2)U(2;+00);
1 1 1

0) 2x+1x0, T. €. X#——. (—0; —— )U(——; +o0);

) 3 ( 5 A 3 )
B) 3—x#0, T. e. x#3. (—00; 3)U(3;+®);

r) 2+3x#0, 1. €. Xi—% . (—oo;— % )u(—% ; +00).

204.

a) x(x+1)#0, T. e. x#0, x#—1. (—o0;—1)U(-1; 0)(0; +o0);
6) x*(x=5)#0, 1. €. x20, x#5. (—0;0)U(0; 5)U(5;+00);

B) X(7—-x)#0, T. e. x£0, x£7. (—o0; 0)(0; 7)U(7; +o0);

T) X2(6+x)¢0 Sx#0, Xx#—6. (—00; —6)(—6; 0)(0; +o0).

205.
a)(x—1)(x+2)=20, 1. e. x#1, x#-2." (—00; —2)U(-2; 1)U(1; +0);

6) (x+50)(@x+7)0, 1. €. x50, x;t—% (S50, —50)(=50; —% )u(—% S +o0).

B) (x+12)(6x-3)=0, T. e. x#—12, x;t%. (—o0; —12)U(-12; %)u(%; +00);

r) (5x—4)(x—13)=0, 1. . x;t%, x#13. (—oo; ?)u(%; 13)u(13; +o0).

206.
a) X'—5x-+4#0
o Teopeme Buera: x,=4, x,=1. x#4, x#1. (—o0; 1)U(1; 4) U (4; +0);
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6) X*+2x-320
mo Teopeme Buera: x,=1, x,=-3. x#1, x#£-3, (—0; =3)U(=3; 1)U(1; +o0);
B) 2x2-9x+720, D=81-56=25 x,:% :%; - ; S

7
x#1, X#—
2

(o0 1) U (I %)u(%; o),

r) 3x*-x-10#0, D=1+120=121
RS § S £ VI

X1 =z, Xy
6

6 3

5 5 5
x#2; X#— (—0; —= )U(—=; 2) U (2; +o0).
3 ( 3) ( 3 ) ( )

207.

@dyHKuMs onpeseneHa, Koraa noAKOPEHHOE BhIPaXKEHHE HEOTPHLATEIBHO.

a) x-320, x>3;  0) x+11>0, x>-11; B)x+420, x>-4; T)2—x>0, x<2
208.

a) x>+13>0 Beerna; 0) x>+1>0 Beerna;

B) X*+24>0 Bcerxa; r) 22+x*>0 Beeria.

a)-r) (—o0; +0).

209.

a) x2=920, x*29, |x[>3, x3, -32x. (—o0; —=3]U[3; +o0);

6) 7-x220, x’<7, [x|<7, -7 <x</7;

B) x’—144>0, x*>144, [x|>12, x>12, x<—12;

r) 20-x220, x°<20, x|<~4/20 , —+/20 <x<+/20 .

210.
a) 2x—x220, x—(x—2)<0, 0<x<2 + — + | X
6) 1 x*=3>0, x*-9>0, x>3, x<-3 (cm. 209a) 0 5
3 + + x
> _
B) X'—5x2>0, x(x—5)20, x>5, x<0 ———p
T) %XZ—SZO, 225, x>5,X<-5 0 5
211.
a) x*—6x+5>0 T _ + x
o Teopeme Buera: ————o0—)p
x1=5, =1, (x-5)(x—1)=0, x>5, x<I; 1 5
6) —x>+3x+420
x-3x—4<0 " ——— Ix
1o reopeme Buera:
x;=4, x,=—1, (x—4)(x+1)<0, —1<x<4; -1 4
B) X’—5x+6>0 + _ + x
———)p
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1o reopeme Buera:
x1=3, X,=2, (x-2)(x—3)>0, x>3, x<2;
r) —2+x+x220 +

x*+x=220 ———e—p

no teopeme Buera: )
x=1, x,=2, (x—-1)(x+2)=0, x>1, x<-2.

212.
a)x-2>0, x>2;
6) x—6x+8>0

1o Teopeme Buera: + o— O >
x=4, x=2, (x-2)(x—4)>0

x>4, x<2; 2 4
B) x+3>0, x>-3;
r) x*-8x+15>0 +

1o reopeme Buera: O O >

x1=5, X,=3, (x-3)(x-5)>0, x>5, x<3. 3 5
213.
CW2-x {2—)(20 {xSZ

a) y= [iv2 |x+2>0 |x>-2

3
Vax+6 {4x+620 Y2oo 4

—2<xL2;

6) y="——: o3
[3x+4 3x+4>0 x>—i 3
3
5) _Ax+l [x+120 [x>-1 NSt
y= [x+3 |x+3>0 |[x>-37 7
v =\/5—3x 5-3x2>0 3x<5 xsé pex<
Y Jaxas 48>0 T >8] 3, Ty
214.
2=x a4 —
a)y=
)y 3x+2 4 y
2
2oX g0 X200 L2 50 3
3x+2 x+2
3
3x+6
0) y= + -
)Y V2x+1 ——0—p
-2
3x+620; x+2 20;x>—l,XS—2
2+l 1 2
2
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1
+ - + X X+—
O ® > B) y= /2x+1 : 2x +1 >0; 2 50
-3 1 x+3 x+3 x+3
2 xz—l,x<—3;
- + X 2
3(x—§)
4 5 1) y= /5—3x : 5-3x >0; 3 :
3 2x+8  2x+8 2(x+4)
e
3 <0; —4<x<>
x+4 3

1

1 . — l . —
ﬁ’B)y '\/:’r)y m

215. a) y=x*; 6) y=
216.
a)y=ﬁ; 6) y=Jx+ D6 ;
B)y=yxG-x) ; 1) y=(x+5)(x+2)

217.
-1
a) y=x; 6) y=x". B =\/;; rNy=——
)Y )Y )y )y NP
218. a)
2
;V 4 6 g
2
219.
_2 ecmn < -1
FX)=y %’ B
X —1l,ecmu - —1<x<3
a) D'(D)=(=; 3J;
0) f(-2)=1, f(-1)=2, f(0)=—1, 1(3)=2, f(7) — He cymecTByeT.
B)
-6-5-4-3-1” 123-155x
r) E(D)=(-2; 2].
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220.

—l ecin x<0

fx)=1 x’
“3x*+6x—4, ecim 0<x<2

a) D(f)=(—; 2]; 0) f(—3)=% ; f(=1)=1; f(0)=—4,; f(2)=—3-4+12-4=—4;

f(5) — He cymecTByerT.

B)

A

. Haiigem f(1). C ommoit cropons! f(1)=1, ¢

r) E(H)=[—4; —1]U(0; +0).
221.
a) f(X)={

Ipyroi — 2. 3aianue HEKOPPEKTHO.
6) f(x)= {\/;, ectn 0<x<4

X%, ecmn x> 4

x*, ecmn —2<x<1

x+1, ecmn 0<x<3

ITomo3penust BbI3bIBaeT Tonbko Touka x=4. C omHo# crtoponsl f(4)=2, ¢
npyroi — 16. 3anaHue HEKOPPEKTHO.

X, ecmm—2<x<0
B) f(x)=
) f®) {x+l,ecnnl£xs3

Ha, sBusiercs, T.K. KyCOYHO 3aJaHHble OOJAacTH ONpenesieHud He
MIEPECEKAFOTCS M Ha KaXIIOM f OTIpeielieHa.

Jx 0<x<4
r) f(x) =9 2

— x2>4

8
4?
C omHOW CTOPOHBI, f(x)=\/z =2, ¢ gpyroir, f(4)= e 2. 3ananue
KOPPEKTHO.

222.

a s (x+H1)(x*—Tx—8)=0;

)y =——————
(x+D)(x*=7x-8)
o Teopeme Buera: x,=8, x,=—1, (x+1)2(x—8)¢0, x#—1, x#8;
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x+1

0)y=

(2 =92 +x-2)

s (XP-9)(x*+x—2)%0;

o teopeMme Bueta: x,=1, x,=—2, (x—3)(x+3)(x—1)(x+2)=0.
(=003 =3)(=3; =2)(=2; D)(1; 3)U(3; +o0);

X

B) y=

(x? =) (x? =2x-15)

s (XP=1)(x*—2x—15)=0;

no teopeme Buera: x;=5, x,=—-3, (x—1)(x+1)(x+3)(x—5)=0,
(=005 =3) (=35 —D(=1; DT 5)U(5; +o0);

3
r

L e S
(x+5)(x"=5x-6)
no Teopeme Buera: x;=6, x,=—1, (x+5)(x—6)(x+1)#0, x#-5, x#—1, X#0.

5 (xH5)(x%-5%-6)0;

D(f) = (—0; =5) U (=5; -1) U (-1; 6) U (6; +0)

223.

V3x-2

a)y=—
x“—x+2

0) y=
16— x?

{

3x-220
¥ —x+2#0

ng

16-x% 20

o teopeme Buera:, x;=4, x,=—1
{(x—4)(x+1) >0 {x <-1,x>4

x#4

x # 14

x<—4, -4<x<-1, x>4;

) _Vx+2  [x+220 ¥=-2
Y 3-2xy  |3-2x#0 |x=#—
/ <2
) y= 4-2® [4-2z0 |7
1-2x 1-2x#0 xig
224.
a) y= S £ 5 5%x4+2>0; x>—z; 0) y=
Sx+2 5
4-3x
B) y= 5 X1t3>0; x>-3; r)y=
vx+3
225.
4
W3x—-4  [3x-420 |x=2—
DYTT=—12 150 | ,
x° - x“>1

3

(—o03+o0)

Vit —3x—4 {xz —3x-430

3 —2SX<E;3<X'
22

D=1-8=-7<0; x> % ;

s

-2<x<L2 |
1 —2<x<—, —<x<2.
X+ — 22
2
i g 772+4x>0; X<l;
NP 2
XL 4 o0; x<d.
V4—-x
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4.
3
x>1x<-1 -1 1 4
3
4 Vx2-4
0) y=
73 _2 2 x+3
x>-420 |x?>4
x+3>0 x>-3
{\x|22 {x22, x<-2 _3<x<2, x32:
x>-3 |x>-3
B) y= V2x+6
— ¥ 1o
4 -3 4 2x+6=>0 {_xZ—}
16-x>>0 ||x|<4
x2-3 .
{—4<x<4 —3x<4;
By 2x* =50
T o u
2
-5 3 5 2:2-50>0 |* 2325
2x-3>0 x>—
x25 x<-5
3 x>5.
x>=
2
x“-362>0

(x=-2)(x+1)>0

X6, Xx<-6;

x26,x<-6
x>2,x<-1
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+ ~ + ox 6)y:\/x2—6x+5. X*—6x+520
*——o—)>p Jas— 2 125-27>0
1 5
o Teopeme Buera: X
X|:5, X2:+1
(x-D)(x-520 jx<lLx=5 -5 1 5
lx|<5 -5<x<5
—5<x<1;
x> -4
B)y: 2 + — + X
Vo-x-x —O0—O0—p
x*-420 xr>4 -3 2
6-x—x>>0 |x2+x-6<0
1o Teopeme Buera:
X;=2, X,=—3
X
(x=2)(x+3)<0 |-3<x<2 3 ) 2
—3<x<-2;
2 _ 2 _
r)y:\/x +7x-8 {x +73-820 . B oy
V9o — 2 9-x">0 ———)
o Teopeme Buera: -8 1

x;=1, X,=—8

(x-D(x+8)=0 X
xl<3 =

-8 -3
x>21,x<-8 ! 3
-3<x<3
1<x<3.
N Tx4+12>0
227.4) =L 47X
xz—x—z X —x—2¢0
o Teopeme Buera: x; =2, x, =-1
1
Xz _7 —l£x<2, x>2;
O — PY + ’x x#2,x#—1
7 -2 3x+7  3x+7
- 0) f(x)= ; >0
3 ) ) x+2 x+2
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7
X+— 7
3 >0; XS—E ,x>-2. Omnedarka B OTBETE 3a/laYHUKA.

x+2
Vx—=2 x—=2>0
B) f(x)=————: 12
x°=5x+4 x“=5x+4#0
o TeopeMe Buera: x;=4, x,=1; x=22 ; 2<x<4, x>4;
p - Al s A s X¢1,X§t4’ = 5 5
r)f(x)=,/’“_2 S X225 - 7 + X
5-2x 5-2x ——0—Pp
x-2 5 2 i
5 <0; 2SX<E. 2
==
228. ) f(x)z_x/Zx-i-l. {2x+120 xz—%. >3
Jx—3 > x-3>0 >3 ’ ’
6) f(x)= 3x+1 : 3x+1 >0 + . + x
Tx—4  Tx—4 ——O—p
1 1 4
X+— -5 rl
3 7
3 >0; X>i,XS—l;
4 7 3
Ty + - + x
——O—p
B) flx)= | 2L 2XH L 1 3
x=3 x-3 )
1
X+ —

2 >0; x>3, xS—l ;
x— 2

b YL, [Bre1z0 Yeoy
e’ |7x-4>0 /04

229.
1
) y=vx-1-Vo-x Jx-5x<7); By ;
«/x+2-v2—x-\/x2—l

V=2 410-x-J(x=3)(x-6) V-4 Jx+2)x-1)
y= ; Dy= .
x-3 Vx+5-(x+2)

6)

x,ecmx <0

230. y=f(x)= x2, ecmn 0 <x<2
4 ecrm 2<x<4
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a) D(f)=(-0; 4];
0) f(—2)=-2; f(0)=0, f(2)=4, f(4)=4, f(8) — He cymecTBYyET;
B)

4

! ) E(D~(—<0; 4].
2 —

231. y=f(x)= 267 —4x J; 1,ecmu x <2

-3(x—-2)"+Lecmu 2<x<3

a) D(f)=(-o0; 3];

0) f(0)=1, f(2)=1, f(3)=-2, f(4), f(5) — He cywecrByeT;

B)

e

2 o\/z\ 3 e

r) E(f)=[-2; +o0).

x+l,ectu—-3<x<0
232. y=f(x)= x? —4x+1,ecmm 0<x<2

2
—,ecnu x > 2
X

a) D()=[=3; +o0);
6).f(—=5) —fe cymeersyer; f(=2)==1, f(0)=1,4(2)=-3, f(4)=%;
B)

-4 -2 o 2 4 6
2]

r) E(O=[-3; 1].
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233.

4
T (3,3)
2
-4 -2 [ 2 4 6
2
234.
o
6t
3
-8 - -4 -2 q 2 4 6 8
. -3
-6
-of
§ 8. Cnoco0b1 3a1aHus QpyHKUUI
235.

a) la, snsercsa. ©) [a, sBiserca. Ha ropu3oHTaIbHOM OCH CTOUT Y.
B) Ja, sBisiercs. 1) Her, He saBnsercs.
236. a).
237. a) SBnsercs, y=x+2; 0) na, sBisercs. y=2|x|-2;

[x=2]—]|x+2|
B) HET, HE SIBIISICTCS; T) 11a, SIBISIETCS. y=f .

238. a) 3anaer. y=x".

B) 3amaet. y=v/x+4 . 1) 3anaer. y=—(x+2)*+4=—x"—4x.

6) He 3anaer.

239. a) f(x)=—2x-2; B) f(x):%x+2;

6) f(x)=(x+2)*=2=x’+4x+2; ) f(x)==(x—2)*+4==x"+4x:
240.

Df=2: wfo=de2 -

0) f(x)=—vVx+5+2; 1) y=—i .
x

241.

a) S(1)=90 (xm); S(2,5)=225 (xm); S(4)=360 (xm);

6) 1800=90t; t=20 (u1); B) 15 Muu.=0,25 4. S=90.0,25=22,5 (xm);
r) 450 M=0,45 xM; t=0,005 .
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242.
a) t(36)=3; t(2,7):% ; 1(144)=12;

0) S =4,5; S=54;
12

B) 150 M=0,15 kwm; t(0,15)=E=%=i q.;
12 4 400
r)45 c:iMI/IH.:i u. izi S:iZO,IS (xM)=150 M.
4 240 240 12 20

243.
a) —x* +4=(x-2)*
Ctpoum rpad¥K IpaBoi U JIEBOM YacTH.

4 6
/ -Z] \
Aobcimccr! Touek nepeceueHust: 0; 2. Pemenus: 0; 2.
6) Ctpoum rpaduk 00enx yacTei.
4

Abcmmccesl Touek nepecedenus: 0; 3.

Abcnmccesl Touek tiepeceyenusi: 0; <2.

AOGCIHCCH TOUCK NepecedeHust: 2.
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244,

a) S(1)=6; S(2,5)=22,5; S(4)=48;

6) 240=2t>+4t; *+2t—120=0; D =4—4-1(-120) = 22>
2422 2-22

=10, t2=

Urak, t =10 (4.)

t=

=—12 — He NOAXOINT IO CMBICITY 3aJauH.

3 9 3 18

B) 45 Mun.=0,759== u. S=2-—+4.—=—+3 4— (xm);
4 16 4 16
r) 350 M=0,35 xM; 2t*+4t=0,35; 2t*+4t—0,35=0
§=4+O,7=4,7
—2+,/ -2- ,/
(4.); t,= —————— (4.) — HE MMOJIXOTIUT IO CMBICTY.

245.
a) V=— ! Sh; Sf h73—V

3 S

1 28 .

6) V=—2.1,4= 2% \p%;
3 3

B) 45 HM3=0,045 M3; S:w =ﬂ=£ M2
0,4 4 4

r) 2500 cM’=0,25 m%; h—3—5—60, (m).
0,25

5

>

246. a) y=2x"-1; 6) y=—3 (x+1)%;  B)y=—-3x+4; 1) y=3(x-2)~
247. a) f(1)=1; 0) f(8)=2; B) f(15)=3; r) f(22)=4.

248.
a) f(73)=9. OneuaTka B OTBETE 3aJaTHUKA.
0) f(—6)=6; B) f(-3)=9; r) f(12)=4.

249.
O6nacte 3HaueHuit — MHOKecTBO {0; 1, 4, 5, 6, 9}, BCIENCTBUE TOTO, YTO
KBaJIpaThL IeJIbIX YMCEeNl OKAHUMBAKOTCS BCCr/IA HA OJJHY M3 STHX LU(D.

250.
4,ecmm x < -5

(x+3)2,ecn1/1 -5<x<-2

a) y=f(x)=
)7~ 1) x+3,ecmux > -2

(x+2)2+1,ecm/1—4£x£—1
-1<
6) y= f(x)= 2|x|,ecrm—1<x<1

Vx—1+2, ecmn x>1
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251.

a)

o .

4 —

2 ——

-8 -6 -4 -2 q 2 4 6 8

-2

6)
Ay
01 X
—0
—o0
—0
—o0
—0
—0
252.
a) 6)
2 m——— 2

§ 9. CpoiicTBa pyHKumii

253.

a) f(x)=r=>5x.

Bossmem/ mpon3BOJBHBIE X, .X;, TaKue UTO X ;<x,, Torma, ymHOXas
HEepaBeHCTBO Ha 5, momydaeMm: f(Xy)=5x,<5x,= f(x;)

f(x1)< f(x;). @yHKUMsI BO3pacTaer.

0) f(x)=y=2x+3.

Bo3bMeM MPOU3BONIBHBIC X1, X! X1<Xp <& 2x1<2x<>2x+3<2x,+3.

f(x))< f(x,). OyHKIUSI BO3pacTaeT.

B) f(x)=y=2x-3.

BozbMeM IpOHU3BONBHBIE X1, X): X1<Xp <> 2x<2xp<>2x—3<2x,—-3.

f(x1)< f(x,). @yHKUMsI BO3pacTaer.
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X
D) fx)==2 4,
2
JUi1st IPOM3BONIBHBIX X| U X5, TAKUX YTO X1<X,, UMEEM:
X _x x X
X<t <2 o Tl T2 1y
2 4 2 2
f(x))< f(x;). OyHKIUS BO3pacTaeT.

254,

a) f(x)=y=x".

JI1st IPOU3BOJIBHBIX X| U X, TAKUAX YTO X;<X, HIMEEM:

x1<x2<:>x13<x323 . f(x1)< f(x,). yHKIWMS BO3pacTaer.

0) f(x)=y=2x".

J1n1st POU3BOJIBHBIX X| U X, TAKUX UTO X <X, HIMEEM:

x1<x2®x13<3x23<:>2x13<2x23 . f(x))< f(x,). DyHKIMs Bo3pacTaer.

B) f(x)=y=x"+1.

JList POU3BOJIBHBIX X| U X, TAKUAX YTO X <X, HIMEEM:

X1<00Ex < Ex P+ 1< 1. (%)< f(x,). DyHKIMA BospacTaer.
x3

r) f(x)=y= 7 . 115 IpOM3BOIBHBIX X| H X5, TAKUX UTO X]<Xp, HMEEM:

3
X X
x1<x2<:>x13<x23<:>% <% . (%)< f(x,). @yHKIMS BO3pacTaet.

255.

a) f(x)=y=x*, x>0.

JUi1s IPOM3BOJIBHBIX MOJOKUTENBHBIX (TOYHEE HEOTPHULATENBHBIX) X| H X), U3
HEPABEHCTBA X, <X, CIEAYET X, <x,>. f(x;)< f(x,). DyHKIHs BO3pacTaer.

0) f(x)=y=—% , x<0.

Jis IpOM3BOJIBHBIX OTPHLATEIBHBIX X| U X,, U3 HEPABEHCTBA X <X, CIIEIYET,

1 1 1
qro — > — ; —— <—— . {(x))< f(x,). @yHKIM1 BO3pacTaer.
X R IR

B) f(x)=y=—§ , x>0.

Z[J'I}I MIPOU3BOJBHBIX TIOJIOKHUTEIBbHBIX X M X,, W3 HEPABCHCTBA X|<X; CIEIYET,

1 1 1
gro — > — ; —— <—— . f(x)< f(X,). OyHKUMI BO3pacTaer.
X X X X
1 2 1 2
r) f(x)=y=3x%, x0.
Jlnsi TIpOM3BOJIBHBIX HEOTPHUIATENBHBIX X W X, M3 HEPABEHCTBA X <X,
2_ 2. 2 2
caenyer x; <x;"; 3x,7<3x,". To ects f(X)< f(X,). DyHKIHSA BO3pacTaer.
256.
a) f(x)=—5x.
J1ist IPOU3BOJIBHBIX X| H X, X1<X; UMEEM:
X1<Xp>—5x1>-5x,. f(x1)>f(x,). DyHKIUSA YyOBIBACT.
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0) f(x)=y=5-2x.

J1J1s IPOU3BOIBHBIX X| H X3, X1<X; HMCEM:

X< >—2x>—2x5. 5-2x1>5-2x,, f(x,)>f(x;). PyHKuMs yObIBACT.
B) f(x)==—7x+1.

J1nst POU3BOJIBHBIX X| H X, X1<X, UIMEEM:

X1<Xp>—Tx>=Txy. —Tx+1>=Tx,+1, f(x))>1(X;). PyHKIMA yOBIBACT.

x
r) f(X)=y:4—§ . JJ1s IPOU3BOJIBHBIX X1 H X5, X1 <X, UMEEM:

X

X2
X1<Xp—
3

X X
> <::>4—?1 >4_T2 . A(x)>f(x;). OyHkuust yobiBaer.
257.
a) f(x)=y=—x". JI151 IPOU3BOIBHBIX X| H X,, X|<X, HMEEM:
X<Ex < e—x P> . (x> (x,). OyHKuust yObIBaeT.
0) f(x):)F—3x3. JI71s1 IPOUBBONBHBIX X| U X5, X]<X; UMEEM:
X <X < 3> >=3x,°. f(x))>f(x,). PyHKIWs yObIBaCT.
3

X

B) f(x)=y=—? . 5151 IpOU3BOJIBHBIX X| U X5, X1 <X, UMEEM:

3 3
X -X
x1<x2®x13<x23<:>—% > ?2 A(x)>f(x,). Oynkuus yobIBact.
1) f(x)=y=—x"+7.
J11st IPOU3BOJIBHBIX X| H X, X <X, UMEEM:
X <Ex < ex > ex T T, f(x))>(xy). OyHKLUs yObIBaET.

258.

a) f(x)=y=x*, x<0.

JIiisl OTPHIIATETBHBIX (TOUHEE HEMOIOKHTENBHBIX) X1 1 Xz, X1<X) < X1>x,”

f(x;) > f(x,). @ynkms yObIBaeT.

6) f(x)=y=—2x7, x20.

Jl1s HEOTPULATENBHBIX X; M Xp, M3 HEPAaBEHCTBA X|<X, CIEIyeT, YTO
x2< =20 2202, f(x))> f(x,). OyHKIHs yOBIBACT.

B) f(x)=y=3x?, x<0.

JI1s HeTIOTIOKUTEINIBHBIX X| U X, U3 HEPABEHCTBA X | <X, CIEIYET, ITO

B ) ) O fi(x,)>A1(x,). Oynxuys yosBaeT.

r) f(x)=y=—3x% x20.

Jns HeoTpHUIATENBHBIX X W X;, M3 HEPAaBCHCTBA X|<x; CIEAYyeT, 4YTO
x12<n =31 2>-3x,% £(x))> fi(x,).

OyHKIWS yOBIBACT.

259.

a) He orpanuueHa Hu CBEpXY, HU CHH3Y.

6) OrpaHnuyeHa CHH3Y, HE OTpaHHYEHa CBEPXY.

B) OrpaHnueHa CHU3Y, HE OTPaHHYCHA CBEPXY.

r) OrpaHuucHa U CBEpXy U CHH3Y, TO €CTh OrpaHHUYCHA.
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260.

a) OrpaHuvieHa CHHU3Y, HE OTPaHUYEHA CBEPXY.

6) OrpannyeHa CHH3Y, HE OTpaHHYEHa CBEPXY.

B) OrpaHnyeHna CHU3Y, HE OTPaHHYCHA CBEPXY.

r) Orpanudena 1 cBepXy U CHH3Y , TO €CTh OTpaHNYCHA.

261.

a) OrpaHnucHa cBepXy, HE O'PaHHYCHA CHU3Y.
0) OrpannueHa CHU3Y, HE OTpaHHYCHA CBEPXY.
B) OrpaHudeHa CHH3Y, HE OTpaHHIEHA CBEPXY.
r) OrpaHuueHa cBepxy, He OrpaHHYCHA CHUBY.

262.
a) dyHknmsa Bo3pacTaromias, 3HAYWT HAWMEHbIIEEe 3HadeHHe OyIer Ipu
HaUMEHBIEM 3HAYEHWM apryMeHTa, a HauOonbllee — IpH HAHOONBIIEM

3HAUEHUH apryMeHTa.
Ymin = Y(0)=3. Ymax =¥(1)=5.
0) Ymin =2, Ymax =03
B) Vmin = V(0) =1 . OyHKINSI HEOrpaHUYEHA CBEPXY.

r) HauMmeHbI1ero 3HaUEHUs HET. Ypax = V(2) =2.

263.

%

a) x€[0; +0), ypip = ¥(0)=0.

HawuGounbmero 3HaueHns HeT, Tak Kak (YHKIUS CBEPXY HEOrpaHMYCHA.

6) xe[0; 3], Yinin = ¥(0) =0, Yoy = ¥3) =43 ;
B)xe[1; 4], ymin = YD) =1, Ypax =¥(H =2;

r) x€(0; 2]. HanMeHbIIer0 3HaUSHUS HET. V.0 = xE .

264.

a)y= «/xj . Ymin =0 . CBepXy/(yHKIUS HeOrpaHUYCHA.

0) y:3—\/; . Ymax =3 . CHu3y dyHKIUs HeOrpaHHYCHA.

B) y= \/; +2. Y min = ¥(0) =21 Ceepxy GyHKINS HEOTpaHHICHA.
) y=4— \/; . Ymax = ¥(0) =4 . CHu3y QyHKIUS HEOTPAaHUYCHA.

265.
2
—,ecmu x <0
f(x)=19 x .
x/;, ecmu x>0
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4,
1) D(f)=(=0; +o0).

2) YosBaer npu x<0. Bo3pactaer Ha [0; +o0).

3) He orpannuena HU CHU3Y, HH CBEpPXY.

4) Her Hu HanGomnbuIero, HA HANMEHBIIET0 3HAYCHYS.
5) HenpepeiBHa Ha (—o0; 0).

Hemnpepsisaa Ha (0; +00).

6) E(f) =(—o0; +o0).

7) Ha (—o0; 0) BBIITyKIIa BBEPX.

Ha [0; +00) BeITyKI1a BBEPX.

266.

f(x)= 4—2x2,ecnn -1<x<1
x+l,ecmml<x<3

- 4. -2 (1 2 4 6

1) D(H)=[-1; 3].

2) Bospacraet Ha [—1; 0] u Ha [1; 3]. VOBIBacet Ha [0; 1].

3) OrpaHuyeHa.

4) Hanbonbuee 3HaYeHNUE [, = 4 . Haumensmee: fii /=2

5) HempepeiBHa Ha [1; 3].

6) E(B-[2: 41.

7) Brimykna BBepx Ha [—1;/1].

Ha [1; 3] pyHKIMIO MOYKHO CUMTATh KaK BBITYKJIOH BBEPX, TAK U BHITYKIIOH BHU3.
267.

a) y=x"+3x.

Bo3bmeM nmpousBonbHbIE X1 U X;. [ycTb x;<x,.

X1<X7; 3X1<3X2, X13<X23.

CH0XHM 3TH HEPaBCHCTBA: X5 H30<x> 3, (x))<f(xy).

OyHKIHS BO3pACTaeT.
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6) y=x*+3x, x>0.

BozeMeM npon3BONBEHBIE HEOTPHIATENBHBIC X| U X,. IIycTh Xx<x,.

Torna x14<x24 u 3x,<3x,.

CH0XHM 3TH HEpaBCHCTBA.

X130, <0 3. f(x))<f(x,). @yHKIHMS Bo3pacTaer.

B) y=2x"+x.

BosbMeM npou3BONBHBIE X1 H X,. [TycTh x1<x,.

Torma x13 <x23<:> 2x13<2x23. CnoxuM TOCIEHEE HEPaBEHCTBO
HEPaBEHCTBOM X|<X;. 2003+, <2x0° . f(x,)<f(x;). yHKIHUSA BO3pacTacT.

r) y=2x*+x, x>0.

BozeMeM mpon3BONEHBIE HEOTPHIATENBHBIC X| U X,. IIycThb Xx<x,.

Torza x/*<x*e  2x*<2x,'. Cnokum mnocnemmee HEPaBEHCTBO
HEPaBEHCTBOM X <X;. 200, 0 <2x, . f(x,)<f(x,). ®yHKIHS BO3pacTaer.

268.

x=5_ x+3 8 -1 8
x+3 x+3 x+3 x+3
J1J1 IPOU3BONBHBIX X| H X3, X]<Xp, U3 IPOMEKYTKA (—3; +00) UMeeM: X1<X,
O<X1+3<X2+3

a) y= ,x>=3.

8 8 8 8
- <— ol <1- .
X1+3 X2+3 X1+3 X2+3
f(x1)<f(x,). ®yHKuUS BO3pacTaer.
6))):2—)«::1—96+ 1 —1+ 1 <l
l-x 1-x 1-x 1-x

I[J'[H MPOM3BOJBHBIX X| U X3, X]<X;, U3 IPOMEXYTKa (—OO; 1) HUMEEM!
1—x > 1 —X2 >0

1<1;1+1<1+1

l—Xl 1—X2 l—Xl 1—X2 '
f(x,)<f(x;). yHKIHSA BO3pacTaer.
x+1  x-1 2 2
By=t= I =1t
x-1 x-1 x-1 x—
J1J1 IpOU3BONBHBIX X| H Xp, X|<X,, U3 IPOMEKYTKA (1; +00) nmeem:
O<x—1<x,—1
2 - 2 1 2 <1 2 '
xl—l )C2—1 xl—l x2—1
f(x))>1(x;): ©ynKIms yoObIBacT.
3aaHne HEKOPPEKTHO.
6-x 2-x 4
= + s
2-x 2-x 2-x
J1J1s IpOU3BONBHBIX X| H X3, X|<X,, U3 TIPOMEKYTKA (—00; 2) UMEeM:
2—X1>2—X2>0

4 A4, 4

Z—xl 2—X2, Z—Xl 2—X2.
f(x,)<f(x,). ®yHKUHSA BO3pacTaer.

;x>1.

x<2.

r) y=
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269.

a) y=—x"-2x.

JL1st IPOU3BOJIBHBIX X| H X, X1<X, UMEEM:

1. x13<x23 = —x,3>—x23

2. =2x1>-2x,

CK71a/IBIBAsT HEDABCHCTBA, MOIYUYAeM —X | —2X1>—X, —2x5;
f(x1)>f(x,). @yHKIHMS yOBIBAET.

6) y=x5-0,5x, x<0.

J1n1st pOU3BOJIBHBIX HETOJIOKUTEIBHBIX X| U X, X <X, HMEEM:
x16>x26; —0,5X1>—0,5X2

CkrazipiBasi 3TH HEPAaBEHCTBA, MTOTyYaeM
x1%-0,5x,>x,°-0,5x,. f(x,)>1(x;). ®yHK1US yOBIBACT.

B) y=x"-5x, x<0.

J1y1s IPOM3BOIBHBIX HETTOJIOKUTEIBHBIX X U Xp, X1<X; AMECM:
xi>x0%

—5x 1>—5X2

C02XHM 3TH HEpaBeHCTBA.

X1 =5 >x0 50,3 f(x))>(x,). OyHKuus yObIBaeT.

r) y=—3x"—x.

J1J1 IPOM3BONBHBIX X| U X, X]<X) IMEEM: —3x,7>23%,°%; —x>—x,
CH0XHM 3TH HEpaBCHCTBA.

—3x; 3= >=3x—x0; f(x,)>1(x;). ®yHK1US yOBIBACT.

270.

x=5 — S—x )=—( 4-x + 1 )=—1— 1 1t 1 ey
4-x 4-x 4-x 4-x 4-x x—4

J1J1s IPOU3BONIBHBIX X| U X3, X <X, U3 IPOMEXYTKa (4; +00) nMeeM:
0<X1—4<)C2—4;

a)y=

! > ! ; =1+ ! >—1+ ! . f(x))>1(x). @yHKuuns yopIBaer.
x1—4 X2—4 x1—4 X2—4
2-3x 3x-2 3x+6 8 8
0) y= = =— - =3+ , x<=2.
)y 2+x (2+x ) (x+2 x+2) x+2

J1J1s IPOU3BONBHBIX X| U Xp, X1<X; U3 IPOMEXKYTKA (—00;—2) HMEEM:
X1+2<X2+2<0;
8 - 8 ! g8 8 Sy 8 .
.Xl+2 x2+2 x1+2 X2+2
f(x,)>1(x,). DyHKIIMS YOBIBACT.
x+3 -3-x 1-x -4
(=
1-x 1-x - -
J1J1s IpOU3BONIBHBIX X| U X5, X1 <X, U3 IPOMEXYTKa (1; +00) nmeeM:
1- X > 1- Xy
4 4 4 4
< =1+ <-1+ ;
l—xl 1—X2 l—xl 1—XZ

B) y=

f(x1) < f(x,) — dyHKINSA BO3pacTaeT 3a1a4ya HEKOPPEKTHA.
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OyHkuust yobIBaeT.

6—3x —( 3x—6)=_( 3x+9 15 =3+ 15 x<-3,
3+x 3+x x+3 x+3 x+3
J1J1 IPOU3BONBHBIX X| U X;, X<X; U3 IPOMEXYTKa (—00; —3) nMeeM:

X1+3<)C2+3<0;

r) y=

15 15 15 15
> ; =3+ >3+ .
xX1+3 x,+3 x,+3 Xy +3
f(x,)>1f(x,). ®yHKuuns yobIBaer.
271.

a) y=x*+4x—3. IIyctb (X, V) — BEpIINHA TapaGoIIbL.
4
XOZ_E =2. Ymin =Yo=4—8-3=—7. HauOonsl1ero He CyImecTByeT.
6) y=—4x’—12x+1.
ITyctb (xo, o) — BepIInHA mapadoIbL.
-12 3 9 3
XOZ—_—S Z—E - Ymax :y0=—4' Z +12- E +1=10.
HauMeHbIIero He CyLIecTBYeT.
B) y=9x’+6x-5.
ITycTb (xo, o) — BepIInHA mapadoIbL.
6 1

—— =—

1 1
= Yo =V=9 = —6- — —5=—6.
18 3 Ymin =)0 9 3

Haubonsmero He cymiecTByer.
r) y=—x’+8x—12.
ITycTs (xo, o) — BepIIuHA mapabobL.

Xo=— :—i =4. Ymax =Yo=—16+32-12=4. y . He cymecTByeT.

272.
a) y=x|+3, xe[-5; 1].
v Oyner HauMeHBIIMM (HanOOJBIINM) IIPH |X| HANMEHbIIEM (HanOoJIbIIEM)
|X‘H3HM:0; ‘X|Han6:5; Yuaum :3; yﬂan6:8-
0) y=—|4x|+1, xe(-6; 2].
y Oyaet HanOONBIIUM (HAMMEHBIIAM) TPH |4X| HanMeHbIeM (HAanOOITBIIIEM).
4X a5 = HE CYMIECTBYCT; [4X |0y =0
Yuaun — HE CYLUECTBYCT; yﬂaH6:1~
B) y=—2x|-1, xe[-1; 1].
y Oyaer HauOONBIIUM TPH [2X| HAUMEHBIIEM |2X |2 =0, Viamy =—3-
r) y=[x[+3, xe[-5; 1).
y Oyner HanOONBIINM (HaHMEHBIINM) IPH [X| HaHOOJIBIIEM (HANMEHBIIIEM)
|X‘H3M6:55 yHauﬁz& |X|HaI/IM:07 Yranu =3.
273.
2,ecmn—-3<x<1
f(x) = '\/;,GCJ'II/I1<)CS4

(x=5)%+1lecud <x<6
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1) D(H) =[-3; 6] o
2) Ha [-3; —1] mocTosiHHa.

Ha [3; 4] u Ha [5; 6] Bo3pacTaer. 4
Ha [4; 5] yOsIBaer.
3) OrpanuucHa.

4) yﬂan6:2’ Yuaum™ 1. x

5) HempepoiBaa Ha [-3; 1). 4 2 0 2 4 6 8
Henpeprisra Ha (1; 6]. )
6) E(H=(1; 2].

7) Ha [1; 4] Beimyxiia BBepx. Ha [4; 6] Belyki1a BHU3.
Ha [-3; 1] MO’XXHO CUMTaTh BBITYKJIOH Kak BBEpX? TaK U BHU3.

274.
P
i, ecm x <0 /\/
X .

f(x)= —x2+2x+2,ecny10£x$2
x,ecm2 <x <4

-4 -2 q 2 4 6

1) D(f) =[-c0; 4]

2) Ha [—o0; 0] u Ha [1; 2] yObIBaeT. *
Ha [0; 1] u Ha [2; 4] Bo3pacTaer.

3) OrpanunyeHa CBepXy, HEOrpaHH4YeHa CHU3Y.

4) Yuaus=4; Vuaun — HE CYIIECTBYCT.

5) HenpepeiBHa Ha (—o0; 0). HenipepriHa Ha (0; 4].

6) E(f)=(—o0; 0)[2; 4].

7) Ha [—o0; 0] ut Ha [0; 2] BbITyKiIa BBEpX.

Ha [2; 4] BeiyKi1a Kak BBEpX, TaK U BHU3.

§ 10. YeTHble 1 HeYeTHbIE PYHKINHU
275.

a) Jla, CHMMETpPHYHO.
B) Her, He cummeTpu4HO.

276.
a)‘Her, He cuMMeTpHYHO.
B) Het, He cnvmerpudHo.

0) [la, cummeTpudHO.
r) Her, He cummerpudHoO.

0) Her, He cummetpudHO.
r) Her, He cHMMeTpHIHO.

277.

a) f(x)=3x>+x". D(f)=(—o0; +00) — CHMMETPHYHO.
(=x)=3(—x)*+H(—x)*=3x>+x"=f(x). OyHKIWS yeTHAS.
6) f(x)=4x°~x?. D(f)=(~c0; +o0) — CHMMETpPHUHO.
f(—x)=4(—x)*~(—x)*=4x"—x’=f(x). OyHKIUMS YeTHAs.
B) f(x)=2x%-x°. D(f)=(—00; +o0) — cuMMeTpHUHO.
f(—x)=2(—x)g—(—x)6=2x8—x6=f(x). OyHKIMA YeTHAS.
r) f(x)=5x*+x'°. D(f)=(—o0; +00) — cuMMeTpHYHO.
f(—x)=5(—x)2+(—x)10=5x2+x10=f(x). DyHKIMS YeTHAS.
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278.

a) y=x2(2xx) D()~(-<0; +0)
Y= (- 2xx )= (2x %)=y (%)
OyHKIMS HEeUeTHAs!.

4
0) f(x)= x2 -;1 ; D(f)=(—o00; 0)(0; +00) — CHMMETPUYHO.
X
Y 4
f(—x)= ) 4;1 =2 -;1 =—f(x). @yHKIMs HEUYSTHASL.
2(—x) 2x

B) f(x)=x(5—x?); D(f)=(~o0; +00) — CHMMETPHHUHO.
f(—x)=—x(5—~(—x)?)=—x(5-x*)=—f(x). OyHKIMS HeUCTHASL.

r) f(x)= 63_x ; D(f)=(—o0; +00) — cHMMETpHYHO.
X +2
3(—x) 3

f(—x)= =—— =—f(x). @yHKIMs HEUETHASL.
(-x0)%+2  x°+2

279.

f(x)=x*+x; D(f)=(—00; +00) — CAMMETPHYHO.

f(—x)= (—x)—=x*-x,mpu x=1: f(1)=2, f(-1)=0
f(—x)# f(x) f(—x)#=— f(x). PyHKIMA HI YeTHAsT, HU HEYETHAs.

280.

a) f(x)=y=x*; D(f)=(—00; +00) — CHMMETPHUHO.
f(—x)= (—x)*=x* =f(x). OyHKIHs YeTHAS.

6) f(x)=y=x"; D(f)=(—00; +o0) — CHMMETpPHYHO.
f(—x)= (—x)7=—x7=f(x). OyHKIMS HEYETHAS.
B) f(x)=y=x"; D(f)=(—00; +o0) — CHMMETpHUHO.
f(—x)= (—x)°=x*=f(x). OyuKuws deTHAS.

1) f(x)=y=x"; D(f)=(—00; +00) — CHMMETPHYHO.
f(—x)= (—x)’=—x’=f(x). @ynKuM HeUeTHAS.

281.

a) f(x)=y=|x|, xe[-1; 1]; D(f)= [-1; 1] — cummeTpuyHO.
f(=x)= |=x|=|x|=f(x). dynKIms yeTHas.

6) f(x)=y=x", x€[-3; 3); D(f)=[-3;3) — He CUMMETPUYHO.
DyHKIUs HA YeTHast, HY HedeTHas.

B) f(xX)=y=|x|, xe[-2; 2); D(f)= (-2; 2) — HE CUMMETPHYHO.
@OyHKUMS HY YeTHAsl, HI HEUCTHAsI.

r) f(x)=x", xe[-4; 4]; D(f)= [-4; 4] — CHMMETpHUHO.
f(—x)= (—x)’=—x"=—f(x). DyHKUMSA HEUSTHASL.

282.

a) f(x)=y=2x>, xe[-2; 2]; D(f)= [-2; 2] — CHMMeTpH4HO.
f(—x)=2(—x)*=—2x*=—f(x). OyHKIMs HeUCTHAS.

6) f(x)=y=—x%, xe[-1; 0]; D(f)= [-1; 0] — He CUMMeTpHUHO.



OyHKIYS HA YeTHAsl, HU HeYeTHasl.

B) f(X)=—x?, x&(—00; +00); D(f)= (—o0; o) — CUMMETPHYHO.
f(—x)=—(—x)2=—xz=f(x). DyHKIMS YeTHAsL.

r) f(x)=y=2x>, xe[-3; 3); D(f)= [-3; 3) — He CHMMETPHIHO.
OyHKIYS HA YeTHAsl, HU HeYeTHasl.

283.

a) YerHas. 6) HeuetHnast.

B) HeueTHas. r) YerHas.

284.

a) Heuernas. 0) Hu uernas1, Hu HedeTHasI.

B) UetHas. r) Hu yerHas, HU HedeTHasl.

285.

a) 0)
4 &+
2 2]

-4 2 o 2 4 13 4 2 2 4 6
-2 2
-

4

B) r)

\ ’ 2
) B o3 % 2 2 ) 5
\_4 \ -2

286.

a) I'padpuk f(X) cuMMeTpHYeH OTHOCHTENFHO OCH OpAMHAT. 3HAYUT
HalpaBJIeHHUS. MOHOTOHHOCTH TIpH x>0 1 x<0 IPOTHBOIIOIOKHEL.

To ectb npu x<0 ¢yHKIHS yOBIBaCT.

6) 13 Tex ske cooOpakeHuit, 4TO U B I--a) QyHKIHs BO3pacTaet rpu x<0.

B) B03bMeEM MPOU3BOIBHBIC X1 M X3, X<X,<0, i paccMorpum f(X1) u f(x;)

f(x1)= —1(—x)); f(x2)= —f(—x2)-

Ho 0<—x,<—x|, a pyHKuus Bo3pactaet npu x >0.

3Haynr, f(—x)> f(—Xy)< —f(—x ) <1(—x)< {(x))<f(xy).

Oynxuus Bozpactaet npu x<0.

r) Bo3sMeM npou3BoIBHbIE X| U X, X1<X<0.

Tak kak ¢pyHkuus HeueTHas, To f(—x))= —f(x,); f(—x,)= —f(xy).

Tak kak 0<—x,<-x|, ¥ QpyHKIHUA yObIBaeT npu x >0, To f(—x;)> f(—x,);

—1(x1)< —f(—xy). f(x,)>1(x,). Oynknus yosBaet npu x<0.

161



287.
a) MoxHno. 0) Henp3s.

288.
a) MoxHno. 0) Henp3si.

289.
a) Henp3s. 6) MoskHoO.
290.
a) Henp3s. 6) MosxHo.
291.
P
2]
% 2 2 o 2 2 3
2
N YerHas.
292.
r
-2
“ Hu verHasi, H1 HEYETHASL.
293.
&
2
-4 2 1] 2 4 6
2
B Heuernas.
294,

a) f{(x)=y=4x+1 ; D(f)=[-1; +o0) — HE CHUMMETPHYHO.
Hu gernas, Hu HedeTHas!.

0) f(x)=y=xz;21 ; D(f)=[—o0; —1)U(-1; 1)U(1; +0) — CHMMETPUYHO.
P
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—x-2 —x-2
f)=—s—=—5 -
(=x)" -1 x -1
[pu x=2, f(—x)=—4, {(x)=0. f(—x)= f(x), f(—x)= —f(x).
Hu gernas, Hu HedyeTHAasI.
B) f(X)=y=+/x -5 ; D(f)=[5; +o0) — He cUMMeTpHYHO.
Hu 4yerHas, H1 HewyeTHasl.
x+2

T) f(x)—y— D(f) [—o0; —4)u(—4; 4)U(4; +00) — CHMMETPUYIHO.

Bozbmem x=2. f(2)f— ,_l_
-8 2

f(—2)=0, f(2)= f(-2), {(-2)=— f(2). OyHKuUs HU YeTHAsI, HU HEUESTHAsI.

295.
a) f(x)=4x—2x"+6x°. D(f)=(—o0; +00) — CHMMETPHYHO.
f(—x)=4(—x)—2(=x)*+6(—x)’=—(4x—2x>+6x")= —f(x). OYHKII HETCTHAS.
0) f()()=y=xz—_2 ; D(f)=(—o0; +00) — cUMMeETpHUYHO.

x“+4

Bossmenm x=2. f(2)=0; f(~2)— % - % ,

f(-2)#f(2), f(—2)=— f(2). ®ynkms HA YeTHAs,, HU HEYETHAsI.
B) f(x)= x/; ; D(f)=[0; +o0) — HEe cHUMMETpPUYHO.
OyHKIYS HYA YeTHas, HA HedeTHasl.

¥ +8

T) f(X)—y— ; D(f)=(—00; —3)U(-3; 3)U(3; +0) — CHMMETPHYHO.

(-x)°+8 _ 2" +8

f(—x)=
(—x) oo 29

=f(x). OyHKUMs yeTHas.

296.
f(x)=dx P+ 2% —x+5. f(x)= £ (x)+ f2(x), rae f(x)=4x"+2x’+5 — ueTHas,
£5(X)=—x"—x — HeueTHasL.
297.
2x+4,ecin =2 <x <—-1
f(x)= 2x%, ecmn—1<x<1

—2x+4,ecmml < x<2 P!
1) D(=[-2; 2]. \
2) YerHas. 2 «1 2 3 §

3) Bospacraer Ha [-2; —1] u Ha [0; 1].
VowiBaer Ha [—1; 0] m Ha [1; 2].

4) OrpaHquHa 5) Yuaun™ =0; YVuanb 2.
6) Hempepeiera. 7) E(f)=[0; 2].
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8) Ha [-1; 1] Bemmykna Buu3. Ha [-2; —1] u na [1; 2] QyHKUHIO MOXHO

CUuTaTh BLIHyK.HOﬁ KakK BBEpPX, TaK U BHHU3.

298. T

lLLecrm—2<x<—1
f(x){2x> -1, ecn—1< x <1

lecmml< x<2 _\ /_ .

1) D(D=[-2; 2]. V2
2) YerHas.
3) Bospacraer na [0; 1]. YObBaeT Ha .

[-1; 0].

Iocrostna Ha [-2, —1] mHa [1; 2]
4) OrpanuueHa.

5) yHanM:_l 5 yHan6:1 .

6) HempepriBHa.

7) E(H=[-1; 1].

8) Ha [-1; 1] Bemmykna Buu3. Ha [-2; —1] u Ha [1; 2] QyHKUIUIO MOXHO

CHUTaTh BBIHyKJ’IOﬁ KaK BBEPX, TaK U BHUS.

299.

2,ecmix < —1 )
f(x)= —2x° ~lLecm—-1<x<1

—2,ecmax > 1 ?
1) D(f)=(—o0; +o0). \ —

2) Hu yetHas1, H1 HeyeTHasl.

3) V6riBaer Ha [—1; 1]. \
Ha (—o0; —1] u Ha (1; +o0) dyHKIHS °

¥

IIOCTOSHHA.

4) OrpanunueHa.

5) yHanM=_3; yﬂan6=2~

6) HenpepoiHa Ha (—o0; —1), Ha (—1; 1) u Ha (1; +o0).

7) E(O--3; 11012},

8) Ha (—1; 0) Bemykna BHu3. Ha (=90; —1] u Ha [1; +00) QyHKIHIO MOXKHO

CHUTaTh BLIHyKJIOﬁ KaK BBEpPX, TaKk U BHU3.
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300.

a) YerHasl.

h(—x)=f(—x) g"(=x)=f(x) (~g(x))*=f(x) g*(x)=h(x); sernas
6) h(—x)=f(—x)—g(—x)=f(x)— g(x)=h(x), ueTHas;

B) h(—x)=f(—x)+g(—x)=1(x)— g(x)=—h(x), HeueTHas;

1) h(=x)=f(—x)- g(-=x)=—f(x)-(-g(x))=f(x)g(x)=h(x), verHas.

301.
h(x)=3+x".
302.
h(x)=—4-3x%.



303.
a) h(x)=3-2x". 6) h(x)=—3+2x%

304.
a) h(x)=1+x?;
0) He cymecTByeT, T.K. f(0) momkHO ObITE paBHBIM 0 (B JTaHHOM CiIydae).

§ 11. ®ynkuun y = x" (n eN), ux cBoiicTBa u rpaduku

305.

a) f(x)=y=x’.

1) D(f)=(—o0; +o0).

2) YerHas.

3) Bospacraer Ha (0; +0).

VYorBaer Ha (—; 0).

4) OrpannueHa CHU3Yy, HE OrpaHHYEHA

=Y 7 ] ¥ 5

CBEpXY.

CHU3Y.

5) Yuan=0, Viaus — HE CyIIECTBYET. 6) DYHKIUS HEMPEPHIBHA.
7) E(f)=[0; +o0). 8) Brimykia BHU3.

6) f(x)=—x'". &

1) D(f)=(—o0; +o0).

2) YerHas. 2

3) Bospacraer Ha (—0; 0).

Vo6riBaet Ha (0; +o0). .

4) OrpaHudeHa cBepXy, HE OrpaHHYEHA

5) yHau6:07 YVuaun — HE CYIICCTBYCT.
6) dyHKUKS HEeNpephIBHA.

7) E(f)=(—c0; 0]. 8) Brimyxiia BBepX. 4
B) f(x)=x".

X

2 (1 2 4 [

CBoifcTBa B TOYHOCTH TaKHE e, 9TO M B IYHKTE a)!
ry=x2.

X

2 (:1 2 4 6

CBolicTBa B TOYHOCTH TaKUe K€, UTO U B ITYHKTC a).
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306. A
a) f(x)=y=—x’

1) D(f)=(—o0; +o0).
2) HeuetHas.

3) VObIBaer.

4) He orpannyena HM CBEPXY, HU CHU3Y.
5) Yuau6s Vuaum — HC CYIICCTBYCT.

6) HempepeiBHa.

7) E(f)=(=00; +o0). ?

8) Brimykia BHU3 Ha (—o0; 0].

Brimykia BBepx Ha [0; +o0). -

6) f(x)=y=x' e

1) D(f)=(—o0; +o0).

2) HeuetHas.

3) Bospacraer.

4) He orpaHnyeHa HH CBEpXY, HHA CHH3Y.

5) Vuau6s Vuaum — HE CYLIECTBYCT.

6) HenpepriBHa.

7) E(f)=(—o00; +o0).

8) Brimykia BBepx Ha (—oo; 0].

Brinyxia BHu3 Ha [0; +00).

B) f(x)=y=x" 4
4

4
CBoiicTBa B TOYHOCTH T€ JK€. YTO U B MPEIBIAYIIEM ITYHKTE.
r) f(x)=y=—x’

&

-4
CBOICTBaA B TOYHOCTH T€ €. UTO U B IIYHKTE a.
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307.

a) 6)
F
2
X
X - 2 2 4 [
=4 2 q 3 P 3
-2
2
P
B) r)
L &
3 2
g X
z 9 2 4 U ) u F] 3 3
2 N
4 4
308.
a) 6)
&
21
X X
-+ -2 q 2 13 3 - 2 2 4 [3
2 24
-+
B) r)
&
Ay
2
a |
0 x E3 E] 2 q 3
-2}
4

309' a) yHanM:O’ yﬂanﬁzl 5

B) yﬂaumzov yﬂau6:64;

1
0) Vuanv= q + Yo~ HE CYIIECTBYeT;

F) yHauM:729: Vuane — HE CYIIECTBYECT.
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310.
a) yHauM:_l > YVuan6— 1; 6) yﬂan6:()a Yuanm — HC CYIICCTBYCT;
B) Vyauy — HE CYIIECTBYET, Vian=243; T) Viauy=—15 Viraus — HE CYILIECTBYET.

311.
a) 0)

Touka nepeceuenus (1; 1);  Touka mepeceuenus (—1; —1);

B) r)

g

-

Touka nepece'{e;im (0; 0).  Touka nepeceuenus (0; 0) u (1; 1).

312.
a) [Toctpoum rpaduku obeux yacTell ypaBHEHUSI.
by

Touka nepeceuenus (—1; 1)ix=1;
0)

Touku nepeceuenns (1; 1) u (—1; —1), x=1, x=—1;
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X

Touku nepeceuenust (1; 1), (-1;-1), x==1, x=—1;

r)
&
2
X
-+ -2 2 4 6
-2
4 x=1, x=—1, x=0.
313.
Bynem onpenesnsTs KOIMYECTBO PELICHHH 1O TpaduKam.
a) 0)
4
4
2
2]
X
X 2 9 2 4 3
-4 2 q 2 4 6
2 2
-4 -4
2 peleHus. 1 peienue.
B) r)
&
2 2
X X
2 [ 2 4 [3 2 [ 2 [3
2] 2]
4 -4
Her pewenuii. 1 pemenue.
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314.
a) 0)

- 4
2 peeHusl. 1 pemenue.
B) r)
& ty
8
7
6
2 K
3
2
X i X
2 g g U 4+ £, 2/ 4 s 8 10
-3
-2 4
-5
) ;
1 perenue. 1 perenue.
315.
4 6y
a) f(x)= x ,ecmux <0
\/; ,ecmux >0 4
1) D(f)=(—00; +o0).
2) Hu getHas1, HE HedeTHasl. 2
3) YowiBaer Ha (—0; 0]. X
Bospacraer na [0; +o0). 2 0 2 4 6
4) He'orpanuueHa cBepXy, OFpaHUYEHa CHU3Y. 4
5) yHanMZOa Vnan6 7 HC CyIICCTBYCT. y
6) HempepbisHa.
7) E(H)=[0; +o0). 6y
8) Brimykna: BHM3 Ha (—o0; 0], BBepx
Ha [0; +o0). 4
- <
6) f(x)= Sx/; ,ecan x <0 2
x ,ecmn x>0
1) D(f)=[0; +c0). 6 -4 -2 0 2 4 6
2) Hu yeTHas1, HU HEYETHas. 2

3) Bospacraer.
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4) He orpanmnuena cBepXy, OrpaHHYEHA CHU3Y.
5) yHanM:07 YVuane — HC CyIICCTBYCT.

6) HenpepriBHa Ha 00JIaCTH ONPEICTICHUSL.

7) E(f)=[0; +o0).

8) Brimykita BBepx Ha (—o0; 0], BHE3 [0; +0).

x6, ecnux <1 6ty
B) f(x)=14 1
—,ecmm x > 1 4
X
1) D(f)=(—o0; +o0). 5

2) Hu yeTHast, H1 HeYeTHAsI.
3) Bospacraer Ha [0; 1]. S x
Vo6siBaer Ha [—o0; 0] u Ha [1; +00). 2 0 2 4 6
4) He orpannueHa cBepXy, OTpaHHYEHA CHU3Y.

5) yHanM:07 Yuaue — HE CYLICCTBYCT.

6) HenpepeiBHa.

7) E(H=[0; +0).

8) Brimykita BHU3 Ha (—o0; 1] 1 Ha [0; +o0).

1) f(x)= ¥, ecnn x < -1
—2—-x,ecmm —1<x<2

1) D(f)=(=c0; 2].

2) Hu yetHas1, HE HedeTHasl.

3) Bospacraer Ha (—o0; —1]. YObIBaer Ha [—1; 2].
4) He orpanu4eHa cHu3y, OrpaHHYeHa CBEPXY.

5 ) bz Hau6:_1 >
6) HenpepbiBHa Ha 00JIaCTH ONPEICIICHUSL.
7) E(f)=(—o0; —1].

8) Brmykia BBepx Ha (—oo; —1]. Ha [—1; 2] MOXHO CUHTAaTh BBITYKJIOH Kak
BBEPX, TaK U BHH3.

316.

Ecnu Touka npuHaminexur rpaduky, TO €e KOOPAWHATHI YAOBJICTBOPAIOT
YPaBHEHHIO y=x".

a)256=2", n=8; ©6)—-128=(-2)",n=7,

B) 243=3"n=5; 1)256=(<4)"; n=4:

317.

Ecmu rpaduk mnpoxomaut! uepe3 3agaHHYIO TOYKY, TO €€ KOOPIHMHATHI
YAOBIETBOPSIOT YPABHEHHUIO =X

a) 1=(-1)", n — wetHOe. DYHKUHS YETHAS.

0) —1=(-1)", n — HeueTHOE. DYHKIIHUS HEUETHAS.

B) 1=1", n —mo6oe. OyHKIKs 16O YeTHASA, TMOO HEYETHAS.

r) —1=1", yero GBITH HEe MOXKET. 3a/1aHHE HEKOPPEKTHO.
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318.

J X
4 [ 2 0‘ 2 [
P>Q; P=1, Q=0
319.
k=L=0.
320.
a) 0)
¢! ey
4 4
2 2
X X
6 4 4 6 2 4 6
-6
1 pemenue. 2 peuieHusl.
B) r)
10 sty
8
6 2
X
4 q 2 4\6
2 -2
X
6 4 2 0 2 3 -4
<2 6
2 peleHus. 1 peienue.
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a) ¥'<+fx 6) x°<5-4x.

X >
2 4 2 4 6 01 *
2
4
5
0<x<1; x<1;
B) X°2[x|-2. r) —x'<+/x +1.
6y efy
4 4
2 Z/
X X
6 4 2 4 6 % 2 /4 3 4 6
-2
-4
. 6
x>—1. x>0.
322. sty
|x|,ecmn x <0 4

fx)= x/ecmn 0<x<1

1
—,eciu x> 1
X N—X
1) D(f)=(—00; +OO)~ -6 ) -2 i 2 4 6
2) Hu getHas1, HE HedeTHasI.
3) Bospacraer Ha [0; 1].
Vo6siBaer Ha (—o0; 0] u Ha [1; +00).
4) He orpannueHa cBepXy, OrpaHU4YEHa CHU3Y.
5) yHanMZOa YVuauo — HC CYIICCTBYCT.
6) HenpepriBHa.
7) E(H=[0; +o).
8) Brmmykia BHu3 Ha [0; 1] u Ha [1; +0). Ha (—o0; 0] BEIyKiI1a Kak BBEpX, TaK
Y BHH3.

-2
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323.
l,ecmn-3<x<-1

f(x)= x(’,ecnn-l <x<l1
x,ecom x > 1

2 1) D(H)=[-3; ).
— 2) Hu deTHasi, HU HeueTHasl.
5 4 =2 g 3 7 EX 3) Bospacraer Ha [0; +). YObIBaeT Ha

[-1; 0]. [TocrostnHa Ha [-3; —1]
4) He orpanudeHa cBepxy, OrpaHUuCHA CHH3Y.
5) yHanMZOa Yuang — HC CYLICCTBYCT.
6) HenpepbiBHa Ha 00J1aCTH ONPEICTICHUSL.
7) E()=[0; +0).
8) Brmykia Buu3 Ha [—1; 1]. Ha [-3; —1] u Ha [l; +00) MOXHO CUUTAThH
(YHKIHUIO BBITYKIIOM KaK BBEPX, TaK M BHU3.

324.
s[v l, ecmm x < —1
X
4 f(x)=J 4! Lecm-1<x<1

(x—1)4+1, ecmu 1 <x<3

oo 2 4 ex 1) D(H=(—<0: 3].
2) Hu yerHasi, Hu HedeTHasI.
3) Bospacraer Ha [—1; +o0). YObIBaeT Ha (—o0; —1].
4) OrpaHnueHa CHH3Y, OTpaHIYEHA CBEPXY.
5) Vuami=1, Vuaus =17. 6) HenpepriBHa Ha 001aCTH ONpeAeIeHNSI.
7) E(H)=[-1; 17].
8) Beimykia BHM3 Ha [0;1] 1 Ha [1;3). Beimykia BBepx Ha [—o0;—1] u Ha [—1;0].
325.

2
——,ecaux <0
X

f(x)= x2 eom 0<x<1
l,ecmum x>1

- 3 1) D(f)=(~o00; +0).

-6 -4 -2 0 2 4 6

Fy

N

2) Hu 4eTHasi, HU HEUeTHasl.

3) Bospacraer Ha (—o0; 0) mHa [0; 1]. Ha [1; +o0) mocTosHHA.

4) OrpaHnueHa CHH3Y, HEOTPAaHUUCHA CBEPXY.

5) HempepeiBaa Ha (—o0; 0) 1 Ha (0; +00).

6) yﬂaumzov Yuane — HE CYLICCTBYCT.

7) E(f)=[0; +o0).

8) Brimykiia BHU3 Ha (—o0; 0] u Ha [0; 1].

Ha [1; +o0) MOXHO cuuTaTh (yHKIHIO KaK BBITYKJIOH BBEPX, TaK M BBITYKION
BHU3.
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326. a) x*+x*+1=0; x*=—x’-1. &
[IpaBas yacTb OTpHLATENbHA, JIEBask — HEOTPU-
natenbHa. KopHeil HeT.

6) x*—x+3=0; x°=x-3. )
Touek nepeceuenus Het. KopHeii HeT. y
B) xHx%-2x+3=0 2 9 2/ 4 &

X+ (x—1)*=0

xHxP=—(x—1)%

IpaBas yacTb He MOJOXKHUTENbHA, JIEBask — IOJIO- -
JKHTEJIbHA.

KopHeii Her.

r) x*—x—-1=0 4

x=yx-1. o

Touek nepeceyenus Het. KopHeii HeT. / i
a 2 4 6

327. y=f(x), f(x)=x'; 3

f(zx)-f(§ >=<2x>7-(§ )=x"4=(x")=(f(x))*.

328. y=f(x), f(x)=—x"; f(4x)-f(—§ )=— ()" ~( ‘T" Yi=xt=(x*y =(f(x)).

329. y=f(x), f(x)=x""; f(x*)-f(x")=(x>)""(x")"=x"-x=x""=f(x).
330. y=f(x), f(x)=—x";

12
(fx))’: f(- % ==Y —(- % xy=x*": % =—8x=—(2x°y’=f(2x").

§ 12. ®ynkuun y =x ', (n €N), uX cBoOlicTBa M rpaduKH
331. a) fx)=x"*, A(%; 16), B (-2; % )
16=( % )™ — BepHO. A IpHHALIEKHUT rpaduKy.

% =(-2)"" — HeBepHO. B He NPHHALISKHUT rpaduKy.

6) f(x)=x".A (0; 0),B/(-1;=1)
0=07>— HEBEPHO, A HE NPHHAICKAT TPABHKY.
—1=-17° — Bepro. lpuHagIeKAT rpaduKy.

B 00X A (V2 ). B(5:64)
% =( «/5 )% — BepHO. A NPHUHALIEKHUT rpaduKy.

64=(%)'6 — BepHoO. B npuHamiexur rpaduxy.

r) f(x)=x". A(-1; 1), B (1; =1); 1=—1"7 — eBepro; —1=1"" — HeBepHo.
Hu A, uu B He npuHamiexat rpaduky.
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332.
1
) f0=y=—7 -
X

1) D(£)=(=o0; 0)(0; +o0).

2) YetHas.

3) Bozpacraer Ha (—o0; 0).

VobiBaet Ha (0; +o0). X

4) OrpaHnieHa CHH3Y, HE 5
OrpaHHYeHa CBEPXY.

5) Yuaums Yuano — HC CYIICCTBYIOT.

6) HempepoiBaa Ha (—o0; 0) 1 Ha (0; +00).

7) E(f)=(0; +o0).

8) Brinykia BHU3 Ha (—o0; 0) u Ha (0; +00).

6) f(x)=y=x". F

1) D(f)~ (o0 0)A(0; +). Z

2) HeuetHas.

3) YosiBaer Ha (—0; 0) u Ha (0; +o0).

4) He orpannucHa HU CHHU3Y, HU CBEPXY.

5) Yuaums Yuano — HC CYIICCTBYIOT.

6) Hempepeieaa Ha (—o0; 0) 1 Ha (0; +o0).

7) E(f)=(—o0; 0)(0; +o0).

8) Bemyxita BBepx Ha (—o0; 0), BHE3 Ha (0; +o0).

B) f(x)=y=x"".
1) D(f)=(—0; 0)(0; +0). v
2) YerHast.
3) Bospacraer Ha (—o0; 0). 2
YorBaer Ha (0; +00).
4) OrpanndeHa CHU3Y, HE OTpaHHYEHA 1
CBEpXY. «
5) Viams Yiang — HE CYIIECTBYIOT. 3 2 1 0 iz 3
6)-HenpepoiBaa Ha (—o0; 0) u Ha (0;
+00). 3ty
7) E(H)=(0;+x).
8) Bemmykna BHH3 Ha (—0; 0) u Ha 2
(0; +o0).
1 1
r) f(x)=y= —- X
X 3 2~ o i 2z 3
1) D(f)=(—0; 0)(0; +o0).
2) HeuetHas. N
3) VowiBaet Ha (—o0; 0) 1 Ha (0; +0). =
4) He orpanu4eHa H1 CHU3Y, HU CBEPXY.
5) Vianws Yiang — HE CYIIECTBYIOT. 3
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6) Hempeprieaa Ha (—o0; 0) 1 Ha (0; +00).
7) E(f)=(—o0; 0)(0; +o0).
8) Brimykota: BBepx Ha (—oo; 0), BHE3 Ha (0; +00).

333.
a) 0)
ey
4
2
X
2 - 4 2 0 ! 4 6
-2
1
4
X
-5 4 -3 -2 -1 0] 1 .
B) r)
Y
2]
8
61
X
[ 2 4
4
2]
-2
X
6 -4 -2 q 2 4 [
334.
a) 0)
sty
y
6
4
2]
N i
X
6 -4 2 0 2 4 [ X
-4 2 q 2 4 6 8
2
=2
4
-4
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335. f(x)=y=x"*.
a) YHal/l6:f(%):16 Ha [%s 1]7 Ynaum =1= f(l),

0) Ha (—o0; —2] YHaH6=% » Yuanw — HE CYILIECTBYCT,

B) Ha (—3; —1] Yiau6=1, Yiamu — HE CYILIECTBYET;

r) Ha [3; +00) Yyaue=1(3) =% » Yuaun — HE CYIIECTBYET.
336. f(x)=y=x""

a) wa [-2; 1] yﬂa“6=f<—2)=—§  Vaam =FC =1

0) na (—oo; —%] Yuan6— HE CYLUECTBYCT, Yyamy =f(—%)=—32;

1 1
B) Ha (— ; 4] Vyaug —HE CYIIECTBYET, Vyauy =1(4)=——
) Ha (5 4] Yo ~HE CYIIECTBYET, y 41002

1
r) Ha [2; +o0) yHauﬁzf(2):§ » Yaun — HE CYIIECTBYET.

337.a)y=xu y=i3
X

4

R Toukn mepecevenns (1; 1) u (—1; -1);
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6) y=x"* n y=—2

aty
2
X
-4 2 0 2 4
Touek nepeceveHus HET;
N _ 1 -
B) y=X ' H y=—X r)y= > H y=Ix|
X
ry
2
Eiad
X
-4 2 Q 2 4
2
-2
X
-4 2 o 2 4
>
Touek mepeceyeHus HET; Touxu nepeceuenus (1; 1) u (—1; 1);
338.
-5 15
a) X =X 0) — =X
X
&
[ 4y
X
p 2 2 4 2]
2
X
-4 2 q 2 4
o
x=1, x=—1; x=1, x=—1;
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1
B) — =X ) x=yx
X
4y 4y
2
2
X
P ) ] X
4 2 q 2 4
-2
-2
N
x=1, x=—1; x=1.
339.
vt =x7°
a) ¥ 6) 4 2
y=2 y=3-2x
4y \
\_
-4 2 q 2 4
X
-2 ) / 3 1 \ 2
1 pemmenue; 4 perienmus;
1
_ -7
y=— =X
B) X8 F) {y _\/_
¥, _ A1 YV=AX
). Y
] 2]
X
X 2 g 4
-2 v_/ 2 4
-2
2 perieHus; 1 pemenue.
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340.

~ _ 2, ecnx <0
foo=1"
2x“,ecmux >0
2 1) D(f)=(-o00; +0).

2) Hu yeTHasi, HU HeueTHas .
3) Bospacraer Ha (—0; 0) 1 Ha [0; +00).

4) Orpanu4eHa CHU3Y, HE OTpaHHYCHA
CBEpXY.

-4 -2 0 2

5) YHSMM:O’ Yuano — HE CYIICCTBYCT.

6) HenpepbiBHa Ha (—o0; 0) u Ha (0; +0).
7) E()=[0; +0).

8) Brimnykiia BHU3 Ha (—o0; 0) u Ha (0; +o0).

| x \ ecmx <1 i
341. f(x)=
x 7,ecmux >1
1) D(f)=(~o0; +o0). 2
2) Hu yetHas1, HE HedeTHasl.
3) Bospacraer Ha [0; 1].
VYoriBaer Ha (—o0; 0) 1 Ha [1; +00). & 5 3 5 :

4) OrpanunyeHa CHU3Y, HE
OrpaHU4eHa CBEPXY.

5) YHSMM:O’ Yuano — HE CYIICCTBYCT.

6) Henpepeiua Ha D(f).

7) E()=[0; +o0).

8) Brimyki1a BHU3 Ha [1; +00).

Ha (—o0; 1] MOXHO cunTaTh (DYHKIUIO BBITYKJIOH KaK BBEPX, TAK U BHU3.

2x+1)%+2,ecnn-2< x <0 T

342. f(x)= {;_1 5

1) D(f)=[-2; +o0). G
2) Hu ueTHasi, HU HEUeTHAS.

3) Bospacraer nHa [-2; —1].

VYobiBaet Ha [—1; 0] u Ha' (0; +o0). 2 q 2 3
4) OrpannucHa CHU3Y, HE OTPaHIIeHa CBEPXY:

5) YHaMM:O’ Yiauc 7 HE CYILIECTBYCT.

6) Hempepsisra Ha (0; +00) mHa [<2; 0).

7) E()=[0; +o0).

8) Brimykuta: BBepx Ha [—2; 0], BHE3 Ha (0; +00).

,ecomax >0

343. y=x'n
1
a ——2’“ n=8;6) (-2; — ——=2"n=5;
) (2; ) 256 ) (= ) >
——=7"1n=3;r) (—; 625); 625=(=)", n=4.
B) (7; ) Ve )(5 ) (5 )
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344. y=x"

a) (-1; 1);
1=—1"", n — yeTHOE. DYHKI[HA YETHAS.
0) (-1; -1);

—1=-1"", n — HeueTHOE. DYHKIUS HEYETHAS.

B) (1; 1);

1=1"", n —mo6oe. @yHKIWs T1OO0 YeTHAs, JTUOO HEYETHAS.
r) (1;-1);

—1=1"", Takux n He CyIIECTBYET. 3alaHie HEKOPPEKTHO.
345.

2

)
S

346.

-3

=x

a) {y )
y=x"-4

\J
J

3 pereHusl.
_ 4

B (V" 4
y=4-x

4 peueHus. 2 pelieHusl.



347.

—l,ecmmx < -1

a) f(x)= x> ecm-1<x<1
! ecmu x > 1
x28’

1) D(f)=(—o0; +0).

- o
2) Hu yetHas1, H1 HeYeTHasl. “ 2

3) Bospacraer Ha [-1; 1].
VYosiBaeT Ha [1;+00).

Ha (—o0; —1] mocrosiaHa.
4) OrpannueHa.

5) YHaHM:_17 Yuane =1

6) Hempepsieaa Ha D(f).
7) E(H=[-1; 1].

8) Brmykita: BBepx Ha [—1; 0], BHn3 Ha [0; 1] 1 Ha [1; +o0).

Ha (—o0; —1) MOHO cUMTaTh BBIIYKJION KaKk BBEPX, TaK U BHU3.

x_3,ecn1/1x£—1 4
6) f(x)= {— x>, ecn-1< x <1
x4,ecm/1x>1 2

1) D(f)=(—o0; +o0).

ly

2) Hu yetHas1, HM HeYeTHasl.

3) Bospacraer Ha [1; +o) u Ha [-1; O]. * ) f

VYobBaer Ha (—o0; —1] m Ha [0; 1].

4) OrpaHudeHa CHHU3Y, HE OTPaHUYCHA CBEPXY.
5) YHaHM:_17 Ynauo — HC CYIICCTBYCT.

6) HempepbiBaa Ha (—o0; 1) 1 Ha (1; +00).

7) E(f)=[-1; 0]U[1; +o0).

8) Brimykuta: BBepx Ha (—oo; —1] u Ha [—1; 1], BHEU3 Ha (1; +00).

348.
a) 0)
& Ay
X
-4 2 Q 2 4 -4 o 2
x<0, 0<x<I; x>1;
B) r)
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<

-4 -2 q 2 4X - 9 2 4
x>1; ) 0<x<1. )
349.

s Lo, (fx)?2_(20)°)° 10 .
y=H00), F0)=x; y=g(x), gO0=x "5 F e =T =30 B2 ey
350.
y=1(x), f(x)=x"; y=g(x), g(x)=x"; (fx}))*=(()*Y=(x *)=x""=(x*) *=g(x)".
351.

y=fx), fx)=x% y=g(x), g)=x"*

16 16 16 2 2. 2
MWT(;f{(;) 4) :(g(;)) ]

§ 13. Kak noctpouts rpapuk pynknum y = mfix),
ecJiu u3BecTeH rpadpuk pyHknum y = f(x)

352.
y=f(x), f0)=/x
a) 0)
Aty 4y

B) r)
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353.
a)

Bix

0)

IS

B)

3

354.
a)

al

EN
&

0)

[N]
=3
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[

X
-2 q 4 2
-2
-
355.
a) 0)
X
4 2 2 4
x=1 x=1.
B) r)
b
2
2]
o
2
x=1; x==2, x=0.




a) 0—’51 =3-2x. 6) 0,5 /x =3x-1.
X

4y a4y

>
>

2 q 2 4 2 a 2 4
™~
2 2
-4 -4
2 pemeHusl. 1 KopeHb.
B) 3 vx =5-4x. r) 0,2x *=2-+x.
aty,
4y
2
X
q 2 4
X
-4 2 a 2 4
-2
<2
N
1 xopeHsb. 3 KOpHS.
357.
y=3x*

a) Ha [_% 5 1] yuaumzoa y;-lau6=3; 6) Ha [_19 2) yH'dl/lM=O’ Yuaus — HE CYIICCTBYCT;

Bymaf 1 —%] yﬂamf% =3 BT 1121 Y =0, Fras=48.

358

y=2x

a) Ha OTpE3Ke [0, 4] YHaHM:_47 YHamS:O;
6) Ha [0, 9) Yuaum — HC CYIICCTBYCT, y1-13146:0;
1 9
B) Ha [Z ; Z] YH'().MM:_35 YHau6=_1;
r) Ha (1; 1,96] Yiaun=—2,8, Yyaus — HE CYIIECTBYET.
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359.
2x_2, ecmnx <0
f=1"",
3x7,ecmux >0
1) D(f)=(—o0; +0).
2) Hu ueTHast, HU HEYeTHAS.

3) Bospacraer Ha (—o0; 0) 1 Ha [0; +0). X
4) OrpaHu4eHa CHU3Y, HE OTrpaHHYEHa

CBEpPXY.

5) yHaMM_O Yuano — HE CYLLIECTBYECT.

6) Hempepeieaa Ha (—o0; 0) 1 Ha (0; +00).
7) E(f)=[0; +<0).

8) Brimykiia BHU3 Ha (—o0; 0) u Ha [0; +00).

360.

2| x|,ectmx <1
fx)= {x+ l,ecmm x> 1
1) D(f)=(—00; +00).
2) Hu yeTHast, H1 HEeYeTHAsI.
3) Bospacraer Ha [0; +00).
YosiBaeT Ha (—o0; 0).
4) OrpaHuueHa CHH3Y, HE OrpaHHYCHA

CBEpXYy.

5) YHaHM:()s Yuane — HE CYIIECTBYET.

6) Henpepeiaa Ha D(f).

7) E(f)=[0; +o0).

8) MoxHO cunTaTh (YHKIMIO KaK BBIMYKJION BBEpX, TAK W BBIITYKIOH BHH3

Ha (—o0; +00),

188

361.
4
a) y:—3\/;+3 6) y=1-x
y=1 y=3x-2
X
kg 2 4
2
\ X
4 2 9 2 4
2
OnHo perreHwe. 2 KOpHSI.



B) {y =3x° r) {y =4yx

y=5-2x y=5-2x
4y \\V
6
4
X
o 2 4
2
2]
X
) -2 0 \ 2 4
1 KopeHs. 1 KopeHsb.
362. T
—2,ecmm x < —1

f(x)= 2% ecmmn-l < x <1
x/; ,ecanx > 1
1) D(f)=(—00; +o0). X

2) Hu 4eTHasi, HM HEYEeTHASL. -4 2 q 2 4
3) Bospacraer Ha [—1; 1] u Ha (1; +o0).
Ha (—o0; —1] nmocrosiaHa. 2

4) OrpaHnyeHa CHU3Y, HE OTpaHUYCHA
CBEpXY.
5) YHaHM:_27 Yuans — HC CYLIECTBYCT.
6) HempepoiBaa Ha (—o0; 1) 1 Ha (1; +00).
7) E(f)=[-2; +o).
8) Brimykuta: BBepx Ha [—1; 0] u Ha (1; +0), BHU3 Ha [0; 1].
Ha (—o0; —1] MOHO cunTaTh (DYHKIMIO BHITyKJIOW KaK BBEPX, TaK U BHU3.

363.
3|x|, ecmmx <1 \/

f(x)= 14~ ", ecmn -15x<2
Nx=2, ecimx > 2 p

1) D(f)=(—o0; +0).
2) Hu ueTHasi, HU HEUeTHAS. X
3) Bospacraer Ha [-1; 0] u Ha [2; +00). -
VYobBaer Ha (—o0; —1] u Ha [0; 2].

4) OrpaHnueHa CHH3Y, HE OTpaHHYCHA CBEPXY.
5) Yiaun=0, Yiaus — HE CYLIECTBYET.

6) Henpepoiera Ha D(f). 7) E(f)=[0; +o0).

8) Brimykuta: BBepx Ha [—1; 2] u Ha [2; +00).
Ha (—o0; —1] MOHO cUHTaTh (DYHKIIMIO BHITYyKJIOW KaK BBEPX, TAK U BHU3.

\
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364.

a) 2x°23—x; 2x°—2>3—x-2; 2(x’—1)+(x=1)20; 2(x—1)(x*+x+1)+(x—1)=0

(x —1)(2x2 +2x+3)20; 2x% +2x+3 >0, Tax kak D;=1-6=—5<0.

Pasnmenum 06e yactu Ha 310 BhIpakeHnue (x—1)=0; x>1;

6) —x*<+/x ; —x*<0</x .

EnuncrBenHas Touka, rue «/; =—x* — ects 0. B OCTalIbHBIX TOUKAX,
IpUuHaJICKaIuX O6JIaCTI/I OIpeacCIICHNs, HEPABECHCTBO BEPHO. x>0.

365.
i —1-2x,ecmm x < —1
5 f(x)= 4—x% ecn-1<x<2
3yx—2,ecmu2<x<6
/| ;
6) IIpu a<0 HeT KOpHEH.
P IIpu a=0 mmu a>6 — 1 KopeHsb.
ITpu 0<a<l nnum 4<a<6 — 2 KopHs.
X IIpu a=4 numn 1<a<3 — 3 xopHsL.
2 3 2 ‘ ¢ TTpu 3<a<4 — 4 KopHsl.
JlomaniHsiss KOHTPOJIbHAs padoTa
BAPHUAHT 1.
1. f(x)=y= ———; X" +4x-12>0; — =4+12=16;
Vad +4x—12 4
B :__26+ 4=2. (x+6)(x-2)>0; x>2, x<—6. D(f)=(~00; —6)(2; +0).
2

2. y=f(x); f(x):,/i:;‘ ,/i :‘5‘ ;

3-E(f)=1{3,4,5,6,7,8,9;}.

4. f(x)=y=3x’+4x+5,x €[ 0; +0).
Bosbmem  nponsBonsHbIE XM X, uM3 [0; +00), Takme, uto X;<x,. Torma
X <X23 <:>3x13<3xz3 <:>3X13+4X1<3X23+4X2<:>3X13+
A% +5< 32 +4x+5. )i
f(x)<f(x;). ®yHKIMSA BO3pacTaer.
5. h(x)=—2x-1.

6. X *=4x+3. A
OpuH KOpeHsb.

7. f(x)=y=(x+2)*-2 na [-1; 4]
yHanM:f(_ 1 ):_ 1 5 YHaH6:f(4):64_2: 1294.
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>

a) x=1; 0) 0<x<1; B) x>1.
9. f(x)=x"2, g(x)=x"*

FACEI N ) N S \/7 - /(_) /
fo @7 1ext 16 4 \Vis

| x|, ecmux <2
—(x—3)%, ecm x > 2

10. f(x)= {

L

X

-2 o 2 4\\

IIpu p>3 — ogHO pemenue.
ITpu p=3 u p=0 — 2 pemenus.
ITpu 0<p<3 — 3 perieHus.
ITpu p<0 — oxHO pemieHue.

BAPUAHT 2.
6

1S ———=—r—
V= X’ 4 5x—24

D=25-24-4=25-96=-71<0.

Takux x He cymectByer. D(f)=C.

3—x x—1
2. y=f(x); fx:1 .
y=H0: 1) x+4 x+2

3.E(H)={0,1,2,3,4,5,6,7,8,9}

4. f(x)=y=—x"—x*+8, x[0; +o0).

Bo3bmem mnpousBosbHBIE X; M X, H3 [0: +o0), Takue, 4To X <X,. Torma
X14<X24C>—X14>—X24; X12<X22<3—X12>—X22

+ —X>+5X-24>0; X°—5x+24<0;
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CkirazpiBast [Ba MOCICSIHNX HEPABEHCTBA, Oy UYHM:
X=X > %07 —x X 8> %, x4 8; (X )>f(X,). PyHKIWs yObIBaCT.

5. h(x)=—(x+1)*+1
6. X °=2-3x.

N Kopueii Her.
7. f(x)=y=(1-x)*+3 Ha orpeske [2; 3]
YHauM=f(3)=_5; YHan6=f(2)= 2.

8.

X
-4 -2 9 2 4

a) x=3, x=-3; 0) x>3, x<-3; B) 0<x<3; —3<x<0.

9. f(x)=x*, g(x)=x""

Tpr x<0, 47 (%) +2(g(x))*‘=2x/x_2 F2(x7) =2 x [+2x=—2x+2x=0.

10. f(x)= (x+ 4)2 +2,ecnux < -3
’ | x|, ecmmx > -3
iy

-4 -2 o 2

IIpu p<0 xopHEeit HeT.
IIpu p=0 — oauH KOpEHb.
IIpu 0<p<2 — 2 KkopHS1.
IIpu p=2 u p=3 — 3 xopH4.
ITpu 2<p<3 — 4 xopHs.
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I'nasa 4. IIporpeccun

§ 14. Onpenenenue YUCJI0BOMH NOCIEI0BATEIBHOCTH
M CIIOCOOBI ee 3aJaHus
366.
a) Her, ne sBisietca.  6) Her, He sBisieTcs.
B) Her, He sBnsiercs. 1) [a, sBusetcs.

367.
a) Her, ne sBistercs.  6) Her, He sBusercs.
B) Her, ne siBnsercs. 1) [a, siBistercs.

368.

Ilycte X — uMcinO MHHYT, @ y — 4MCJIO Kalelb, YIaBIIMX Ha 3eMmo. Torna
MOJIENbI0 3a1a4un Oy et pyHkous y=5x, xeN.

OTa MaTeMaTu4ecKast MOJIENb SBIISETCS YUCIOBOM MOCIIEN0BATENBHOCTEIO.

369.

a) Jla, yn=n23; yi=1, =4, y3=9, y4=16, ys=25.
6) Ha, y,=n’; yi=1, y»=8, y3=27, y,~64, ys=125.
B) la, yi=7; yi=7,y=7,y5=7,y&~7, ys=7.

r) Her.

370.

a) y“:n2~ B) Y1:0, Yn:}’n71+5»
6) HOCJIeZ[OBaTeIILHOCTB YCTHBIX YUCCII.

371.
TTocnenoBaTenbHOCTD HATYpATIBHBIX YHCEN, KpaTHBIX 1msiTy: 5, 10, 15, 20, 25 ...
y6:30, y21:105, yn=5n.

372.
TlocnenoBaTepHOCTD HATYPATTBHBIX YHCEIN, KpaTHBIX ceMi: 7, 14, 21,28, 35 ...
y8=56, y10=70, y37=259, y,=7n.

373.a,=1, a,=8, a;=27, a,~64, a;=125, a,=n’.
374. ¢;=2, co=45¢3=8,¢,=16; c,=2".

375.
a) 3ay3| CIENYET Y33, 38 Y= Yn+1> 38 Yo — Yn+10» 38 Yon = Yantis
0) wieHy yo; MPEMUECTBYET Yoo, Y630 — Y638,

Yn-1 = ¥Yn-2,
¥Y3n — Y3n-1-
376.

a) 639, 640, 641> 3642, 643> 644> 0) A1003> A1004» 31005 310065 310075
B) Ant4, Ants, Ani6y Ant7s Anss, Anto;  T) An, An, Ansl-
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3717.

a) a,=4n+1; a;=5, a,=9, a;=13, a,=17, a5=21;

0) c,=—7n+3; c;=4, c)=11, c5=—18, ¢,=—25, cs=—32;
B) b,=5n+2; b;=7, b,=12, bs=17, b;=22, bs=27;

r) a,=—3n-7; a;=10, a,=—13, a;=—16, a,=—19, as=22.

378.

a) a,=——; a:l a:l a:l a:l a:L'

nn+57 161277387493510)
6)dn=3_—2; dy =-1, dy =2, dy—He cymecTByer; d4y =2; ds =1
B)C:L' c:l c:é c:i c:l c:i'

n2n+4) 1 2:28731(),44:5145
r)a=_—3‘ a;=1 a=—i a=—i a=—l a=—i

n4]1—1’ 1 s d2 773 1194 555 19'

379.

a) x,=n*+1; x,=2, X,=5, x5=10, x,=17, xs=26;

6) ya=—n"—10; y;=—11, y,=—18, y;=—37, y.=—74, ys=—135;
B) 2,=—1+5; z;=4, 2,=3, ;=22 z,=—59, z:=—120;

r) we=n’—15; z;=—14, =11, zz=6, zs=1, zs=10.

380.

a)y,=n;  0) y;=n—3;B) y,=n+5;r) y,=—n.

381.

a) y,=2n—1; 0) y,=3n; B) y,=2n+2; T) y,=4n.
382.

a)yy=n’; ) y=(nt1);

B) y,=n’+1; 1) y,=n’.

383.

a) x=1, x,=4, x3=1, x4~4, X5=1, X¢=4;

0) x;=35, X,=5, x3=15, x4=25, x5=35, xc=45;

B) X;=1, X,=3, X3=5, X4=7, X5=9, Xs=11;

I).X1=3,%=1, x3=3, x4=1, xs=3, X¢=1.

384.

a) x;=1,%,=2, x5=6, x4=24, x5=120, xc=720;

0) x;=3, X,=3, X3=-3, X4=3, Xs==3, X¢=3;

B) X1=3512, X,=—256, x3=—128, x4=—64, x5=—32, X¢=—16;
1) X;=1, X,=10, x3=100, x,=1000, x5=10000, x,=100000.

385.

a) yy=3n+4; y,=3(n+1)+4=3n+4+3>3n+4=y,.
[MTocnenoBaTenbHOCTH BO3pacTAIOIIasl.

0) y=5n-3; yu1=5(n+1)-3=5n-3+5>5n-3=y,.
[MTocnenoBaTenbHOCTH BO3pacTAIOIIasl.
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B) Vy=71-2; Yu=7(0+1)-2=Tn-2+7>Tn-2=y,.
IlocnenoBaTenbHOCTH BO3pacTaromasl.

) y,=4n—1; y,1=4(n+1)-1=4n-1+4>4n—-1=y,.
ITocnenoBaTenbHOCTL BO3pacTaromasl.

386.

a) yy=2n-3; y,=2(n+1)-3=—2n-3-2<-2n-3=y,.
IlocnenoBaTenbHOCTD yOBIBarOIIAS.

0) yi—=3n+4; y,==3(n+1)+4=-3n+4-3<-3n+4=y,,.
[TocnenoBatebHOCTH yOBIBAIOIIASL.

B) y,=4-51; yn+1=4-5(n+1)=4-5n-5<4-5n=y,.
IlocnemoBaTenbHOCTE yOBIBArOIIAS.

F) Y11:_n+8; yn+1=_(n+1)+8:_n+8—1<—n+8=yn.
[MTocnenoBatebHOCTD yOBIBAIOIIASL.

387.

x1=4, X,=9, x3=25, x4=49, x5=121, x4=169, x,=289.
388.

a) X,=(-2)"; x;==2, X,=4, x;=8, x,=16, xs=-32;

6) c=(—D)™"'—(=1)" x1=2, x,=—2, X3=2, X4=—2, Xs=2;
B) b,=2(-3)"""; b=2, b,=—6, by=18, b;=—54, bs=162;
) d,=(2)+(=2)""; d;=—1, d,=2, d7=—4, d,;=8, ds=16.
389.

a) yi=(-1)"(=2)"", y,=7, ys=31, y=127;

6) X,=(-2)""'—(=2)"", x,=—8+2=—6, x,=—32+8=—24, x=—128+32=-96;
B) Z,=(—2)"—(—2)""!, z,=4+8=12, z,=16+32=48,
7c=164+128=192 — oTBeT B 3aJaYHUKE HEBEPEH;

D) Wo=(—1)""=(=2)", wy=—1-4=-5, wy=—1-16=17,
We=—1—-64=—65 — OTBeT B 3aJJaUHUKE HEBEPEH.

390.

a) Yn:(_l)n+2na y]:1’ Y3:7a Y5:3 1;

0) x,=(-2)"+16, x,;=14, x5=8, X5=—16;

B) ya=(-2)"+4", y1=2, y3=56; ys=—996;

D) Y (-1)'-1, yi==2, y572, ys=2.

391.
a) Xn: 1 o 6) xn:L; B) Xn:L; F) Xn: -
2n-1 n+l n? n(n+1)
392.
) %emc 1Y =2 6) o= 21y 1yt 25y
" 3n-177 " (o 5n” Jn(n+1)

393,
xX1==3, X5=2, Xp=2 (Xy2tXn 1); X3=10, x4=24, xs=068, x=—184.
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394.

a) Xpi1=Xp, X1=2; 0) X=Xy 112, X1=2;

B) Xn=Xp-1 - 2, X1=9; F) Xn=Xn-1» X1=5-
395.

a) Xn :3Xn-ls X1:2;6)Xn:X11-1+77X1=1;

1 1
B)Xp= — Xp.1,X|=— )X,= -3Xp.1,X1=3;
) 5 Kb X1m o ) 1X1
396.
a)1;1,7; 1,73, 1,732; 6) 2, 1,8;1, 74; 1,733.
397.

a, — I[MOCJI€A0BATCIBHOCTh
ajtastayta,tastagta;=0,140,11+0,111+0,1111+0,1 1111+0,1 11 1114+0,1111111=
=0,7654321.

398.
n+1

X,= ;
3n+2

a) i; S+l <15n+10=14n+14; n=4;
14 14 3n+2

o) 4. 14 ntl o n8=4int4l; n=13;
41 41 3n+2

B) i £= n+l <18n+12=13n+13;

137 13 3n+2

1
5n=1, T.e. n=§ , 4ero, OYEBUIHO, OBITH HE MOKET, TaK Kak neN;

p S L8 sni3=24nti6; n=7.
23 342 23

399,
a,(2n—1)(3n+2)
a) 0=(2n—1)(3n+2)

1 2
=E WA n——g , Yer0, OYEBHIHO, OBITh HE MOXET, TaK Kak neN.

TaKOFO n HE CyH_IeCTByeT, 3HAYNUT 0 — HC WICH HOCJICA0BATCIbHOCTHU.
6) 24=(2n—1)(3n+2)
6n*+n—26=0;
D=1+624=625;
= —-1+25 -
12
-1-25

5

n,= <0 — He MOJXOINT, TaK KaKk N—HaTypaJbHOE.

HWrax, n=2. 24 — BTopoi uleH Nocae10BaTeIbHOCTH.
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B) 153=2n-1)(3n+2);

6n*+n—155=0;

D=1+3720=3721=61%;

-1+61 _ 5.
12

-1-61
n,=

n;=

<0, HE TOAXOIUT, TaK KaK neN.

Hrak, n=5.

153 — nATHIi WiIEH MOC/IeI0BaTEIbHOCTH.

r) —2=(2n—1)(3n+2)

O6a MHOXUTENS B MPaBoOil 4acTH MOJOXUTENbHBI (Tak kKak neN), a neBas
YacTh OTpHLATETIbHA. Takoro ObITh HE MOXKET.

Takux n HeT, (—2) — HE WICH NOCIIEI0BATEILHOCTH.

400.

a) X,=3, X, =X, 11+5; X,=3+5(n—1)=5n-2;

6) X1=2, Xy=3Xp_1; X;=2-3""";

B) X;=11, X,=X,_1—4; X,=11-4(n—1)=15-4n;

_ =xn_1 e — 3
r) X;=3, Xy, =N 5 Xy —2(n_1) .
401.
a) 0)
|
Ay \ A
\‘ \
B AN
.
01 L~ 01 E
\‘
B) r)
Ay [ %
\ 1 ¢
\ ) /
\ / y
\ / /
\ / 7 o
\ 01/ X o 1 x
\ / /
\ / /
\ b /
\\’/ /
/
/
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402.
a) x,=2n-5, A=10; 2n-5>10; 2n>15

n>175 ; Haumnas ¢ n=8;

6) x,=3""!, A=27,

3"1>27,

n—1>3,

n>4.

Hauunas ¢ n=5;

B) X,=n’—17, A==2

n’-17>-2,

n*>>15,

n> JE (n<— «/E oTOpaceIBaeM, Tak kKak neN).
Haunnas ¢ n=4;

r) x,=2"> A=1,5,

2">1.5,

2n—5> i ,
243,
Hauwunas ¢ n=6.

403.
a) x,=3-2n, A=-9,
3-2n<-9,
2n>12,
n>6.
Hauwnnas ¢ n=7,
6) x,=3*™", A=0,5,
3% <0,5.
Hauunas ¢ n=5.
B) X,=2-3n°, A=25,
2-3n’<-25,
3n?<28,
228

i
Hauunas ¢ n=4,
) x,=27", A=,
25—n <1 ,
5—n<0,
n>5.
Hauwunas ¢ n=6.

404.

n

a) an:n__lzl_l;
n n
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>1_l =ap;

an+1=1_
n+1 n
ay+>a,. [locenoBaTenbHOCTh BO3pacTaeT.
1
0) b=1—-—;
) by >
1 1
bn+1=1_ >1__=bn;
2(n+1) 2n
by+1>by. [locnenoBaTenbHOCTE BO3pacTaeT.
1
B) c,;=1- 2—n 5
R
ot =1 T =Cp;

Cnt+1-Cp- TlocnenoBarenbHOCTH BO3pacTacT.

S5n =5}1+5—5 s 5

r)d,= - R
) di n+l n+l n+l1
5 5
dp=5- >5— =d,;
i n+2 n+l "
d,+1>d,. [TocnenoBaTenbHOCTH BO3pacTaeT.
405.
1
a)a,=—;
) 2, >
1 1
n+l1— <—= ns
2n+2 2n
an+1<anv.
IlocnenoBaTenbHOCT YOBIBAET.
1
6) c=l+—;
3n
- 1 < 1 e
" 3ne3 3n "
Cn+1<cn.-
TlocnenoBaTenbHOCT YOBIBACT.
1
B) by= n+1 R
n n
1 1
bn+1:1+ <l+— :bn;
n+l n
bpi1<by,.
IoceoBaTebHOCTE YOBIBAET.
1
T ) dn: _n 5
1 1
n+1= ?’,IT < _n =dn; dn+1<dn.~

IlocnenoBaTenbHOCT YOBIBAET.
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§ 15. Apndmernyeckasi nporpeccust

406.

a) la, sBisiercst.  0) [la, sBuseTcs.

B) Ja, sBisiercs. 1) Her, He aBnstercs.

407.

a) la, sBisiercs. B) Her, He sBIsteTcs.

0) Her, ne sBnsercsa. 1) Her, He sBiseTcs.

408.

a) a;=3; d=4; B) a,=0,7; d=0,2;

0) a,=7; d=-3; r) a;=—1; d=0,1.

409.

a) a;=3; d=7,

a;=3, a,=10, ay=17, a;=24, as=31, a;=38;

6) a,=10; d=-2,5,

a;=10, a,=7,5, a;3=5, a4=2,5, as=0, az&=2,5;

B) a,=21; d=3,

a;=21, a,=—18, a;=—15, a,=—12, as5=9, az=6;

r) a;=—17,5; d=-0,5.

31:—17,5, 32:—18, a3=—18,5, a4=—19, a5=—l9,5, a6=—20.
410.

a) a;=-2; d=4, n=5; -2; 2; 6; 10; 14;

0) a;=1; d=-0,1,n=7; 1, 0,9; 0,8; 0,7; 0,6; 0,5; 0,4;
B) a,=2; d=3, n=6; 2; 5; §; 11; 14; 17

r) a;=—6; d=1,5, n=4; —6; —4,5; -3; —1,5.

411.

a) alzi; d:l,nZS
7 7

3.4.5 6.,
24350

6).a;=13; d=—+/5 , n=4

13 13=4/5 ; 13-24/5 ;13-345 ;

B)a,=7,5;d=0,5, n=4

7,5; 8;8,5;9;

r) a;=—1,7; d=0,15, n=5

-1,7; -1,55; -1,4; -1,25; —1,1.

412.

a) d=a,-a;=3-1=2; a;;=a;+9d=1+9-2=19;

6) d=a2-a1=6+\/§ - ‘\/g :6, 3.10:31+9d:\/§ +9-6=54+ '\/g 5
B) d=a,-2;=90-100=-10; a;p=a;+9d=100+9-(-10)=10;

1) d=ay-a;=3-/2 -3=- /2 ; a;5=a,+9d=3+9(- /2 )=3-94/2 .



413.

Takue HaTypabHBIC YHCIIA, PEICTABIIOTCS B BUujie n=3+5k, rae k=1, 2,3 ...,
TaK YTO OHU COCTAaBIIIOT apr(IMETHUECKYIO IPOrPeccHio: a;=3; d=5.

OrreyaTka B OTBETE 3aJJaYHUKA.

414.
Takue HaTypasnbHbIe Yncia, npeacTapisstores B Buae n=11k, rne k=1, 2,3 ...,
TaK 4TO OHHU COCTABILSIIOT apu(MeTHIeCKyro mporpeccuto: a,;=11; d=11.

415.
JlanHbIe UHCTa HE SABIAIOTCA apU(METHYECKOH IporpeccHed, Tak Kak
a,-2,=32-3', a a;-2,=33-3%=18, u 6=18.

416.
a) x,=4; d=3; 6) He ABNIAETCS apUPMETHIECKOII IPOTpeccueli; B) HE ABIACTCS
apudmMeTnIeckoii porpeccuei; ) x,=1; d=4.

417.

a) a,=2n+1; a,=(n-1)-2+3=(n-1)-d+a;, rae a;=3 u d=2;

0) a,=0,5n-4; a,=(n-1)-0,5-3,5=(n-1)-d+a;, rae a;=-3,5 u d=0,5;

B) a,=-3n+1; a,=(n-1):(-3)-2=(n-1)-d+a,, roe a,=-2 u d=-3;

) a, lnla(nl)( l)4(n1)d+a ea 4 d !

r) a;=-~n-1; a,=(n-1)( - = )- = =(n-1)-d+a;, rne a;=-— nd=-—-.
3 373 B 3

418.

6
a) a,=3n-1; 0) a,=n-0,5; B) a,=-2n+9; 1) a1,=-$ - 7 .

419.
a) a,=-6n+10; 6) a,=-0,2n-0,5; B) a,=5n-12; 1) a,= /5 n-3 /5 .

420.
ag=a;+5d=4+5-3=19; 6) a;s=a;+14d=-15+14(-5)=-85;

1
B) a;7=a,+16d=-12+16-2=20; 1) ag=a,+8d=101+8- £y =105.

421.
a) as=a;+4d, T4 =—40 7/ =7;
4 4

6) armac+10d, = A6 =% _30=(30) ¢

10 10

- -28—(-8
B) a;,=a,+10d, d= alllo 4 10( ) =-2; oe4yaTKa B OTBETE 3a1aUHHKA
r) 3,36:311+25d, d: a36 — all = 54)6_ 4’6 =2.

25 25
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29=

4yTOo

202

422.

a) a;=a,+6d, a,=a;-6d=9-6-2=-3;

6) a3=a,+36d, a,=a;,-36d=-69-36(-2,5)=21;
B) 3'26:31+25d> 3.1:3.26-25d:-71-25(-3) :4,

1) a=a+13d, a=a1-13d=-6 /5 -13(-/5 )=74/5 .
4 1
423. a) a;=1; d=3; 0) a1=-§ ; d=—§ ; B) 2;=2,9; d=-0,1; 1) a,;=3; d=-2.

424.

a) Y nmanHO#l mporpeccun a;=9 m d=2, torma ecmu a,=29, to 29=9+2(n-1),
7+2n, n=11.

6) a;=3 d=4

43=3+4(n-1) < 43=4n-1 < n=11

Ha, sBrsercst 11—bIM diieHOM.

425,

a) a;=-1,5; d=0,5, tak uro 4,5=a;+12d, To ects 4,5 - 13-ii uneH nporpeccum;
435— 36 72

0) a,=7,5; d=3,5, tak 4ro ecnu 43,5=a;+nd, To n=Tal =§=7, TaK

43,5 - He ABJSETCS YWIEHOM IIPOTPECCHH.

426.
a) 41=7+12-4=a,+12d, tax uto 41 - 13-if WieH JaHHOH MPOTPECCHH.
6) —33=-3+5 - (—6)=a,*+5d, Tak a0 —33 — 6-0if WIeH

427. a) 23; 19; 15. 6) 16; 22; 28.

428.
a) a;=a;+(n-1)-d=1+10-2=21;

1
6) amart (n-1)-d=-1 = +20:3,75)=76,5;

2 3 2
a;=a,H(n-1)-d=— +16- — =12 —;
B) 1Hn-1) 3 4 3

1
r)a,=a,+(n-1):d=0,2+12. E =4,2.

429.

a,—a
a,=a;+(n-1)-d, Tak uro n=—"= 7 L,

a) +1=100; 6) n=

n:(67—21)~3 52011,

>

_105-(=6) 100—(—4,5)

+1=23; 1) n=

» »

B) ni +1=20.



430.
a,=a;H(n-1)-d; a;=a,-(n-1)d:

11
a) a;=-10-14-2=-38; 6) a,=10 — 6. — =9;
2 4

B) 2,=9,5-16-(-0,6)=19, 1; 1) a,=-2,94-14-(-0,3)=1,26.

431.
a,=a;H(n-1)-d, d:u :
n—1
- -184—-(-02
2 d=2273 3 6.6 d= 842 (02) o
11-1 15-1
1 5
1—-5-
pa=—4 8- 1.,0°36_,,
36-1 8 37-1
432.
b— a,
b=a,;+(n-1)d, n= +1, ecn b - sIBISI€TCS WICHOM IPOTPECCHU:
21,2 - -
a) n=’—5+1=55; 0) n=w+lz7,7 - Tak b - He ABJSICTCS YICHOM
TIPOTPECCHUH;
B) n=44_—(_7)+1=1 1;1) HZM +1=7.
51 0,02
433.

a) a;=a,H(n-1)d, a,=2-+(n-1)(-0,1)=2,1-0,1n, a,<0 mpu 2,1-0,1n<0, n>21, n=22;
0) a,=16,3-0,4n, a,<0,9, mpu 16,3-0,4n<0,9, n>38,5, n=39;

B) a,=120-10n, a,<15, mpu 120-10n<15, n>10,5, n=11;

r) 8,=-0,25-0,75n, a,<-16,3, ipu -0,25-0,75n<-16,3, n>21,4, n=22.

434.
a).a,=-12+(n-1)-3=-15+3n, a,>141, npu -15+3n>141, n>52, n=53;

20
0) a,=-10+5,5n, a,>0, ipu -10+5,5n>0; n> ﬁ , =25

129
B) a,=1,8+2,2n, a,>14,7, npu 1,8+2,2n>14,7, n> E , N=0;
r) a,=13,8+0,7n, a,>22,9, npu 13,8+0,7n>22,9 n>13, n=14.

435.
aj+as=14 |a;+a +4d =14 aj+2d =17
aya, =45 |(ay+d)(a;+3d)=45"|(T-d)(T+d)=45"
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, Tak kak d>0 mo ycnosuto, To d=2.

{al =7-2d {al =7-2d

49-d* =45 |d* =4
Torma ag=a;+5d=3+10=13.
436.

ay+as=18 |ay+ay,+3d =17 |2a,+3d =17
ay -ay =21

lay(ay+d)=21 " |ay(ay +d)=21

TaK KakK a, - HaTypaJlbHOE YUCIIO, TO 8,=3 U d=4, Toraa a;=-1 u mporpeccus: —

1,3,7,11, 15 ..

204

437.
{al +a, tas = =21

, M4y, @y, a3, a4 - apuMeTHYECKast IPOrPECCHsl, TaK YTO
a, +ay+a, =—6

aj+ay+d+a +2d =-21 a+d=-7
, a1=-12, d=5,

a;+2d =-2
9TH gmucna: -12, -7, -2, 3. (one4aTka B OTBETE 3aJaUHUKA)
438.

ay+d+a; +2d+a,+3d =-6"

a; +a, .
2

-1+86 41-16
30:1275, 6) Sz():

Si=

a) Sy= 20=250;

-13-5 17+31
-10=-90; r) Sz5=+ -25=600.

B) S1o=

439.

2+147 05-975

a) Sso= -50=3725; 6) s50=T 50=-2425;

-10+137 ~17-81
B) Ss0= ——— -50=3175; 1) S55= ———— -50=245.
2 2
440.
a; +a, 4 2a,+(n—-1)d
2
a) S100=100-(-12)+4950-2=8700; 6) S105=100-(1,5)+4950-0,5=2625;
B) S100=100-73+4950(-1)=2350; r) S,00=100-(-7,3)+4950-(1,1)=-6175.

441.

Sn= ‘n, 8100:10031+4950d:

5. 2a,+(n—-1)d "
2
-3-2+15-15 2:-121+24-(-31
a) smz+ -16=132; 6) s25z+() 25=2095;



B) Sy

_2:(-25)+39-(-05)

442.
a

2

+
S30: ITa}O -30=1 5(3.1"‘330):

a) S3=15(4+3+4-30+3)=1950;
6) S30=15(0,5-3+0,5-30-3)=142,5;

B) S30=15(-2+8-2-30+8)=-690; 1) S30=15(-2,5-6-2,5-30-6)=1342,5

443.

444.

40:—490, F) SIOOZ

a; d a, n S,

7 4 55 13 403
2 2 80 40 1640
56 -3 26 11 451
2 5 87 18 801
9 2 21 7 105

a4=10, a10=19, alo-a4=6d=9, d=1,5, a1=a4-3d=10-3-1,5=5,5,

_ a; +a10 10= 5,5+19

S
10 2
445.
+
a)a _anta3 _1es

446.

-10=122,5.

a) aytajg=a;tay=64; 0) a;tajg=ayta;;=-40;
B) a;+a;s=ay+a;5s=25; T) ajgta;¢=a;taxs—10.

447.

2) 2+ ay= o A (At erazl =%+% 74,
6) a = Ay a5 =-10 a, = Gy + a5 =20
ais5taz=10.

448.

ays+as= aiy + a6 + %9 +ds zﬁ +ﬂ:10'

2

2

2:45+99-04

-100=2430.
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449,
Ecmu x, 2x-1,5X - 4neHsl nporpeccuu, To

X+5x =2x-1, To ecThb 3x=2x-1, x=-1.
450.
a) ;=7 d=7

Hckomoe uncino ectb Si4—7 (T.K. 7 He ABY3HAUHO) =
14+7-13
= ——=.14-7=7-(14+7-13-1)=7-104=728.

6) Ecmu 2y+5, y, 3y-8 - 4neHs! nporpeccu, To

2y+5+3y-8
u?\/, 5y-3=2y, y=1.
2
451.
a) 4,=8-13=104 d=8 a,=8:124=992 n — ?
1000:8=125
n=124-12=112
Hckomoe 4ucno ecte S, = w -112=1096-66 = 61376 ,
6) a=12¢+5
a=12-8+5=101 d=12 a,=82-12+5=989
n—"?
n=82-7=75
Hckomoe umcino ects S, = W -75=545-75=40875
452,
1 1 1
a) a=- = d=—
2 4
2W3-sn  23-5 5
6) a,= A= , d=-=;
3 3 3
B) __3n—2 a —l d—g' T) a,= ﬁn—S a;= ﬁ—S d—ﬁ
Ay 5 s 41 5 ) 5 5 ' \/g s A1 5 ’ \/g .
453,
2915

a) dl—alz—7a5 =T s ddn15-427T,
a,=a;+(n-1)d=7+(n-1)-2=2n+5;
6)d=19 "% _ =30 _ | 5, 0 8d=-30-8(-1.5)=-18,

10 10
a,=a,+(n-1)d=-18+(n-1)(-1,5)=-1,5n-16,5;

- 40-20
8) dz¥ — g 2.5 amar6d=20-62.575,



a,=a;+(n-1)d=5+(n-1)-2,5=2,5n+2,5;
1") d= alé _as _ _7,5_0,2
11 11

=0,7, a,=as-4d=-0,2-4(-0,7)=2.6,

a,=a;+(n-1)d=2,6+(n-1)(-0,7)=-0,7n+3,3. Omeyarka B OTBETE 3aJaUHHKA.

454.
b BT _8=(D) L artay _8+(D)_,
2 2 2 2
+ _
6) _Gtay _4+(-4) =0, d=ay-ag=-4:
2 2
+ — —
B) ag= ; W _TTHED _ g qmag-ag=1-(-4)=3;
+ — —
ryag= 199 09+ 0D _ ¢ o am0,84-0,7)=-0,1.
2 2
455.

+ —35—(—
a) a;=-8, a,=-35, Torma d= ol 3 a4 _-35 3( 8) -
a,=a,+d=-17, a;=a,-d=-26.
-8, -17, -26, -35, d=-9.
6) a,=06 a,~—15
d :% =-3 612:al+d;9, 613;12.
—-6,-9,-12, -15.
456. a,=a,+(n-1)d:

2) a7=- V2 +6:(1+ 72 )=51/2 +6; 6) a;5=3- /5 +14-24/5 =27 /5 +3;

B) 21,29 v/3 -2+11:(2- /3 )=20-2 /3 ; ) ag= 5*53_ s */33_ 2543,

457, n=Sn "4 4.
d

a) n=—6_;/§_5ﬁ 17 6y ne 1222250V

272 -1
543 =7
134505 45445 1=

/N a 3 4
Y TA L A CASA /0y S Al
g 2-45 X _A3-2
3

458. a;=a,-(n-1)d:
3-1 15-343
a)a,;=10 V3 -4-23. [T ZT\/_ ; 6) a,=28+27q-27(1+q)=1;

NG

B)a=2+/3 +5:20°- =58 V35 1) a=i-21(1-30)=641-21.
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459.

="
n-1
a)d:—zﬁ+3—2ﬁ—3:_ 23 ek ek L/
2-17 17 8
0-v5+1 _1-45 2p+3-13+8
B) d= [ = [;r)d: 14 p:p-l.
5 5 10
460.

a) 13-0,4n=4,6, n=21; 6) 5n-104=21, n=25;

B) 3n-5,7=69,4, n=% , TaK 4TO b - HE YIEH MPOTPECCHU;
r) 21,3-1,7n=4,3, n=10.

461.

53
a) a,<-41 mpu 12-3n<-41, n>?, n=18;

7
6) ay<-7 mipnt 3 v/3 /3 <-7, n>3+

—, :8’
\/g n

107
B) 2,<10 mpm 117-5,5n<10, n<¥ , n=20;

1542 +1
Ja-1’

r) a,<-1 pu 15\/5 -n(x/E-l)<-l, n> n=54.

462.

121443
=

a) a;> /3 npu 7n-121>4/3 , n> ~18;

0) a,>21 mpu nﬁ-4\/5>21, n——-

B) a,5243 /5 1ipu 5n217,752+3/5 >

54345
V51

19,7+ 345
73 9°

r) a,>5 mpu n( \/g -1)-3 x/g >5, n> ,n=10.
463.

a,=6n-3006:

a) a,>-12 mpu 6n-306>-12, n>49, n=50;

0) a,>0 mpu 6n-306>0, n>51, n=52;

B) 2,20 npu 6n-306>300, n>101, n=101;

T) a,>-6 npu 6n-306>-6, n>50, n=51.

-1
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464.

a) Haifnem cymmy amcen :7 .
a,=15-7=105 d=7 a,=142-7=994 n -/
n=142-14=128

A=S8, = %428 =1099-64 =70336
W3 Hux nemsrcst Ha 91 yucna:
b1=2-91=182 d=91 b,=91-10=910 n — ?
n=10-1=9

B=S, :%-9:5469:4914
Hckomoe uuncio ecte A—B=65422;

0) HMckomoe 9ucio ectb Sog9—Sg9 — B

24998 999 2999500

Sio00 =

2+98

Sy = -99.=99.50

499500-4950-4914=489636.

465.

a _s al+8d:5 a1+8d:5

a, a1+d a1+d
ﬂ:%i’ a13—5:2’ a1+12d—5:2’
dg ag | aj+d a +d

a; +8d = 5(11 +5d {4[11 =3d {d =4
a;+12d -5=2a,+10d " (a1 —2d +5=0" |a; =3~
466.

a+ay+ay+a, =16 |4a+6d =16 _|d =-2
a—ay= 4 l-2d=4 0 T e =T

31:7, 212:5, 8.3:3, 8.4:1.
Hckomoe uncio: 1357.

467.

—a;  —78+100

a;=-100, ap=-78. Torna d = 2 2“7 ——— -l

n a15=a7+8d=-100+8~1 1=-12.

Tlanee a,=a;-6-d=-100-6-11=-166, ay=a;s+5d=-12+5-11=43.

ap +a20 20= —-166+43

Tak 9t0 Syp= -20=-1230.
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468.
ay - YMcio mTpadHbIX 04KOB 3a k-if mpomax
3.1:1, 3.2:1,5, 33:2,

2-a;+(n-1)

UsBectHO, uTo S,=7, Torma -n=7,

n-(2+0,5(n-1))=14,

0,5n*+1,5n-14=0, n*+3n-28=0, n=4 (Tak kak n>0).

Tax 4T0 cTpenok coBepiumI 4 mpoMaxa, a 3HAYMT Honaji B Lens 21 pas.
469.

ay - YUCJIO KaIelb, IPUHATHIX B k-1 eHb:

a;=5, a,=10, ..., a,=40, a,,;=40, a,,=40, a,,;=40, a,,4=35, a,:5=30, ..., a,;=5.

n= g,
5

Torma a;=5, a,=10, ... , ag=40, a;=40, a,;=40, a;;=40,
3.12:35, 313:30, ey am=5.

m=11+22 "4 g,

Torza oOree 4ncio Kanenb

S=a1+az+ +ag+3'40+312+ ... ta;g=

=2(a;+ ... +a;)+4-40=(a,+a;)-7+4-40=40-7+4-40=440.
Tak uto 60BHOI HA0 KYNHUTh 2 My3bIPhKa C KaIUIIMH.

470.
ay - KOJIMYECTBO CAHTUMETPOB, TPOHICHHOE 3a K-10 MUHYTY.
31=30, a2=35, a3=40,

2a,+(n-1)d

S,=525, Torna -n=525,

(60+5(n-1))-n=1050, 5n%+55n-1050=0, n*+11n-210=0, n=10 (rax xax n>0).
Tak uro 3a 10 MUHYT YJIATKA JOCTUTHET BEPIIUHLI A€PEBA.

471.
ay - KOJIMYECTBO METPOB, MPOH/ICHHBIX 3a k-1 1eHb.
2,=1400, a,=1300, a;=1200, ...

S,=5000, rorma -n=5000,

n(2800+(n-1)(-100))=10000; 100n*-2900n+10000=0,
n%-29n+100=0, n=4 (TaK KaK 4<25).
Tax 4YTo 3a 4 JHS aJIBITMHUCTBI IIOKOPUIIA BBICOTY.

472.
HyCTB Qg - KOJIMYECTBO Y.€., 3aIUTAYCHHBIX 3a k-e KOJIBLIO, TOr'IA:
31:26, 32:24, 33222,

1+40=n(26-(n-1))+40=40+24n-n’.

OO6m1as cymma S:Sn+401w



S 4 40+27n-n’ 4
Ho yenosmo — =22 el L L, ) >’ 9n%-243n-360=-202n,
n n

9n%-243n-360=-202n, 9n*-41n-360=0, n=9 (rax xak n>0). Tak 4To GBLIO
YCTaHOBJIEHO 9 KoJell.

473.
Ecnum x-4, 4/ x —3, x-6 00pa3yioT apudpMeTHUECKy IO IPOrPECCHIO, TO

-4+x-6
% —Jx =3, x5=x =3, x>-10x+25=x-3, x*-11x+28=0,

x=4 u x=7, HO X-5>0, Tak 4TO X=7.

474.
1 1 1
Ecnmu —, —, — 00pa3yroT nporpeccuio, To
a b ¢
1 N 1
| + 1
a) 4 _c¢—_ are =—, abtbc=2ac, ab+bct+ac=3ac;
2 b 2ac b

b b
0) ab+bc=2ac, —+— =2. Yro u TpebOBaIIOCH T0KA3ATh.
c

a
475.
1 1
Ecin , , - 00pa3yroT apu(hMETHYECKYIO IPOTPECCHIO,
a+b a+c c+b
1 1
o a+b+c+b: 1 ctbt+a+b _ 1
2 a+c’ 2a+b)c+b) a+c’
(2b+atc)(atc)=2(atb)(bt+c), 2ab+a*tact2bctactc’=2ab+2ac+2b*+2bc, TO
2,2
+
ecThb arc =b?, Tak 4ro a’, bz, ¢’ - TaKe 0BPAsylOT MPOTPECCHIO, UTO H

TpeOOoBaIOCh 0KA3aTh.

§ 16. I'eomeTpHueckasi porpeccus

476
a) b1=-1, b2=-3, b3=-9, b4=-27, b5=-81, b6='243;
1 1 1 1
6) b=-2, by=1, by=-— , by=— , bs=-— , be=—:
) 1 2 3 2 4 4 5 3 6 16

B) by=-1, by=3, by=-9, b;=27, bs=-81, bs=243;
1) b1=20, b,=20 /5 , bs=100, b;=100/5 , bs=500, be=500 /5 .

477.
b=3, b,=3?=9, b;=3°=27, ...
910 TeOMETpHUYCCKas Nporpeccus CoO 3HaMEHATEJIIEM q=3.
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478.

1 1 1
b=—,b=—+,bs= 5 ee
10 100 1000

3T0 reoMeTpHUECKast IPOrPecCHs CO 3HAMEHATENeM q=E .

479.a),B)ur).
480.2a),B) ur).
481. a) u T) - BO3paCTaloONINeE, B) - yObIBAIOIIAS.

482. a) - Bo3pacTaronias, 0) - BO3pacTOIOIIAs.

1 3 1 7
483.2) qzﬁ :6) 4= B) =35 r) =

484.
a) g=b3:b,=(-32):8=-4; b;=b,:q=-2;

1 1 1
0) q=bs:by=(-— ):1=-—; b;=by: S=1:(-= 3:-8;
) q=bs:bs=( 2) 2 1704:q ( 2)

3 3 1
B) q=bs:b, 1272 1=02:q
1 4 |V
r) q=b6:b5=3:6=5 ; bi=bs:q =61(5 ) =96.
485.

) bimbrg’ =23 =250 bsmbirq’=/6 (V2 =46

1
3 81 - 1
bs=b;-q*=3-(- = )’=-—: 1) be=b,-q°=5v5 (5 2)’=5"==.
B) by=b;-q (4) 641")61q \/_( ) 5

486.
a) b,=5"", b,=b;-q"", b;=1, ¢=5;

3 6 6
6) b=="2" b=—2"b=—, ¢=2;
) 5 1 5 q

5
ﬁ-(l ", bl:£a E
2 4 2213
5

2n+1 ’

B) b=

51 5 1
bn:_ - n-l,b == ,q0=—.
4(2) = q 5

r) bﬂ:

487.

a)b;=18, b;=2, Torma b22 =b,-b;=36 u Tak Kak b,>0 (1m0 ycnoBuUIO), TO by=6.
To ects 18, 6, 2.

6) b1:16, b3:64, Toraa b22:b1 b3:1024 UT. K. b2<0, TO b2;32
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488.
a) b,=5-2"", 640=5.2""1, 2"1=128, n=7, TaK uT0 A=640 - HIEH IPOrPECCHH;

6) bf-% (V3 -37,8=-% (V3 )", (/3 )=27, n=6, tax uro A=-37.8 - wen

IIPOrPECCUH;
n n n

B) b,=-2- 5E ,-1250=-2- 5E , 5E =625, n=8, Tak uT0 A=byg - YICH POTrPECCUH;
1 1 0436
)™, 0,218=3,5-(— )™, (-4/2 )™= .1 - He sBIsETCS
J2 V2 7
HaTypaJbHBIM YHCIIOM, TaK YTO A - HE UIEH NMPOrPEeCCUH.
489.
a) b,=4-3"", b,>324 mpu 4-3"'>324, 3"'>81, n>5, n=6;
6) b;=3,5-(~2 )2 by>14 tpn 3,5(+/2 Y214, (72 )24, n>6, n=7;

r) b,=3,5(

253
B) b,=2-5"", b;>253 npu 2-5""'>253, 5“‘1>T , 1=5;

2 2
b= (7/3)™, b,>84 npu 5 (V/3)35210, n=7.

490.
1 1
a) b,=32""; 6) b,=-2,5-(—=)™'; B) b;=2,5-(-0,2)""; 1) b=3 /3 -(= ).
) ) ( \/5) ) (-0,2)" 1) (3)
491.
1 11 1
) by=8-(=)™"; 6) by=-— -(-— )"'=(-— )}
) (2) ) 2 ( 4) ( 4)
1
®) b= )™ ) b2 (V2 (V2 )
492,
a) b5=b1'q4; B) bk=b1'qk_1;
6) bs=b;-q"; r) byy=b;-q™"".
493.
] 1,1
ayb.br- 2128 (44 16 6 bsBrat=aTo (2L
2 373
1 1, 1
B)bybra=— (V525455 1) bebig’=625 (-2 )<
494, b,=b,-q"":
11 1
a) bi=b;-q°=1-3=3’% 6) be=b;- == (- = )= —
) big=bi-q )61q2(3) 486

1,1 405
bs=b;-q*=8-(= )*==; 1) bs=b;-q*=2,5-(1,5)*=— .
B) bs=b;q (2 ) 5 r) bs=b;-q (1,5) )
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495.
1 1 1 1

1
— . n-1 I no__
D 29 3(3) 729 (316

1 1
6) 2=256-(— )", (= )"'=—, n=8;
) (2) (2) 8 n

1 1 1
B) 4-107°=2,5-(= "', — =(<=)"", n=5;
5 625 5

1
2401=—— (7)™, (-7)*'=-823543, n=8.
r) 3 43( )L (T)

496.
a) b,=3"", 31<729 npu n<7, n=1, 2, ..., 6,;

1 1 1
0) bn:3-(— - 3(— )*1<0,003 npu (— )1<0,001, n>10, n=11, 12, 13.. ;

1
B) b, 243( )"‘ 243( )“1<01an( )"1<20T3 n>8,n=9, 10, 11...

nl<— n>9, n=10, 11....

r)bn=16-(\/_ ! 16(\/_) <1Hp1/1(\/_)

497.
, by 192
a) ¢'=—=——=4, >0, Tak uTO q—2nb1—b5q—48 16=3;
bs 48
81 27 3 3
6) q'=bsib=——="=, q=— mb=b:q=24: = =16;
)q Y 3 qQ= 5 u b;=b,:q 5
13 13 1 1 13 1
3 2
:b :b I P ¢ b:b. = _713
B) q"=bs:bs i a g Ty b=y

r) *=bs:bs=48:12=4, q<0, TaK uto q=-2 u b,=b;:q’=12:4=3.

498.

1 1 1 1
b,=1, b,=—, Torna q=3/b,:b; =— ub,=— ,b;=— .Toects 1, —,
1 4 3 Aa q 4 by D) 2 2 3 4 )

NG

499.
Py - meprmeTp K-ro BHHCaHHOTO TPEYToJIbHUKA

32
P1=3:32=96, P,=3- 7=48, P3=24; ...
Tax uro Pl, P,, P5 ... - reoMeTpuueckas nporpeccus.

P =06- ( )11 1

500.

g @ =D
qg-1

0 | =



4 _ 4 _
282 7D 5,653 7D yss,
2-1 -
(G N
3 380 40 DD 4245 5
BS=—3 =2 g - =2,
1, 281 27 1 316 2
3 2
501.
18- -1
(G7-D 18.3.728 728
Q) Se—2——= -—
1 2729 27
3
2.6
3G =D 15.3.665 3325
0) S¢= = = ;
2 729 81
3
12-((- 50 -1
127D 12263 63
B 8= —— - =22
1 364 8
2

b 522 (@3- 234
B 3o

502.
6_ ~1((-1,5% =1 1261
2) 8= 22 =D 315, 5) 5= (1) -D 1200,
2-1 -15-1 128
113 l.g
_4((5) _1) 8191 4a5((§) _1) 1640
B) S13= = 5T) 9g= = .
l—l 1024 1_1 243
2 3
503.
5_
a) b1=3, ¢=2, Ss= 32D =93;
2=1
— — 5_
6) bi=1, q=2, Ss= 27 DL
-2-1
1.5
-3((2)" -D
1 5 93
bi=3,q=—,S=—=——=—;
B) b q 2 5 1_1 16
2
5_
) b=v2,q=3, Ss=—ﬁ§3 1 D142,
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504.
202° - 1)

a) q=bs:b,=320:160=2, b;=b,:q’=160:8=20, Ss=—— S

6) = /by : b; =4/16:8 =4/2 , b;=by:q°=8:2°=1,
Ss= 1((\/\/__) (4\/_ 1)(\/5 +1)= 7+3\/_ omeyaTka B OTBETE

3aJa4yHHUKa.
{1 1 1
B) q= /b5 by = 3 1 =3 by=by:q*=1 :(g =9,

15
9’((5) -1 9:3242 121

1, 2243 9
3

r) q=3/b;:by =3 ﬁ =33 =43, b=beq?=34/3 343 =1,
ICE (9f 1)(J§ ) 343

=620;

S5:

>

N
505.
b, q n | b, S,
15 3
1 12 202
3 3 3
16-34/23 9+3J_ 3|18 25
6
1 ll P )
3 2 32 96
V3 V3 M 4G3+43)
15 6
3 81 81
bl q n bn sn
15 13 4| 39 10476
169 5 25 4225
26 R 4 11 7(\6 +1)
V6 3 3
506.

a) by=q/by - b, =416-4 =8; q=b;:b,=8:4=2;
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0) bg=-+/bs -b; =-~/3-12 =-6; q=b6:b5=-6:12=-% ;
B) bz(,:- '\'b25 . b27 =-4/ 7- 2 =7 \/E 5 q:b26:b25:- \/g 5
r) b=4/bs by =415-5 =5\/§; q=bg:b;=5: SJ_:g. oreyarka B OTBETE

3aJavyHUKa.

507.
Ecnu t, 4t, 8 - wieHsl mporpeccuu, To

1
t-8=(4t)’, TaK utO t=5 .

508.
Ecnu -81, 3y, -1 - wrenst nporpeccu, 1o (-81)-(-1)=(3y)?, oTkyaa y=+3.
509.

Ecnu x-1, 4/3x , 6X - 4iIEHBI MPOrPECCHH, TO

(x-D)ox=(/3x Y, (x-1):63, X% .

510.

Yepes o1 KIHEHT fopkeH 3amtatuth (1 + 0,2) - 50 000 = 60 000 py6.
Yepes asa roga — 60 000 + 60 000 - = 72 000 pyo.

Yepes tpu roga — 72 000 + 72 000 - 0,2 = 86 400 py6.

Yepes yetsipe rona — 86 400 + 86 400 - 0,2 = 10 368 pyo.

Yepes math get — 103 680 + 103 680 - 0.2 = 124 416 py6.

Otgert: 124 416 py6.

511.

6 1 5 1 4
b=—,¢=3;,0)b,=0,3, =(-— );B) b=—,¢=— ;1) bj=-—, g=2.
a) b 3 q ) by q=( 5)3) 1 2 q 2 r b 7 q

512.
b=4,b5+bs=80,-q> 1, Torma by+bs=b,(q*+q*)=80,
T0 ecTh q°4+q =20; Tax uro q=2 1 bj=bj:q’=4:2°=2"'=2048.

513.
b;=1, bs=81, Torna q4:Z—5 =81, q=£3, Tak uro by=£3, b3=9, b,=127.

1
Toecrs 1,3,9,27,81 mm 1, -3, 9, -27, 81.
514.

by =by =18 1,=36. bi=18, q=bsiby=— 11 b=by:q=72
b2+b3:54,T01713 =50, D3=13, q=b3! 2—2 n D1=by:q=/2.
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515.
{bl +by+by =14 {b1(1+q+q2): 14

by +bs+be=112" |\pg*(1+q+4%) =112
Tak uyto mporpeccus: 2, 4, 8, 16, 32, 64.

5 q3:83 q:21 b1:2

516.
by by by =216
1>0 b2>0 b3>0
wlbl +b2 +b3 =364

216 b-q=6
T
o {bn/Hq +q* =364 {bn/Hq +q*

b] 2 q= 3 b2 6b3—18

517.

Sg=bf +b5 + ... +bg =b{ (1+q™+q*+q*+q*+q' =1 "
-

. 9(64-1) 5(46656 1)
5

) S6=———=567;0) Se = =46655;

1
243(———1
5 5t (29 Y 12978

6 1 2-729 ’

_24-63 189
1 64 8

518.

n _
S.— bi(g _1),qn: S.(¢-b
g-1 by

2003 -1)
5

a) 3"= +1,3"=81,n=4;

1
1 —127-(=-1 1 1

Lo 77 7 Al L
O Ta oy M) e

189-(2-1)
3

B) 2"= +1, 2"=64, n=6;

121-(1—)

1o 73 ! .
DTS ()243 >
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519.
_ i@’ =) _1:(2° -

a) 1+2+2%+ .. +28=8, =511;
g-1 2-1
NGO
11 1 b(g"' 1) 2 2049-2 683
0) 1-_+_2+"'+T=S“= = = = )
2 2 2 q-1 L 3-2048 1024
2
(s -1
1o 1 b=y @D 953 364
B) —+—2+...+—6=Sb= = = =,
3 3 3 g-1 3(1_1) 3.729-2 729
3
biq'' =1 1.(=3)'°-1 3°-1
1) 1343235 =g, =@ =D 17 -D --14762.
q-1 -3-1 -4
520.
101 _ 101 _ 101 _
a) T+ . +x100=§ = bi(q 1) _1x H_x 1 :
q-1 x—1 x—1
bo(a'® —1 36
6) Ot +X35=Slg= 1(q ) _ )C(X2 )] :
g-1 x° =1
b(a'® —1 2,20 204 .20
B) X2-x*+x0- .. x20=8, 0= 1(g ) _x (x 1) _x (1=x"")
q-1 —x2-1 1+x2
1 a0
11 1 (" - 1) 1((;) 0
F) —+—2+...+TO=S40= = = 20 .
X x X g-1 x-(l—l) x(1-x)
X
521.
4 4 4
- - -1
a) I+x+x2+x°=S,= LACM) = " -1 =X , 4.T.1.;
qg-1 x—1 x—1
4 8 8_ 1
0) I+x+x*Hx0=8,= blg"—D = 1" 0) = x2 S 4TI
q-1 2o X1
4 N 12,4
B) 1-x+x%-x’=S,= blg 1) = =9 - -7 , 4.T..;
qg-1 -x-1 1+x
4 2\4 -8
T) 1-x*+x*x0=8 = hlg” =D _ Ex) =D == al , 4T
q-1 -xr-1 x"+1
522.
5 [
a) (x-D(xHCHxxH)=(x-1)-Ss=(x-1)- l(x—ll) =x>-1, w.r.0.;
X—

219



1-((-x")=1)

6) (x+1)(x* x> +xPx+1)=(x+1)-Ss=(x+1)- .
e

2.4
B) () x D)=+ )-8 =(H ) —— L 1((_x2 ) 1_ D 1,
2

3HAYUT YTBEP)KICHUE = 1)(xCxHx21) - HEBEPHO.

1((x%)* -1
r)) (1-x3)(x*+x*+1)=(1-x%)-S3=(1-x)- % =1=x% wra;
x° -1
523.
Jlana nporpeccus b, b, ... , by,
Torﬂa b2 +b4 +...+b2n _ q(bl +"'+b27‘l—l) —q, 9T
by +by+..+by, b +..+by, 4
524.

by - uncio Oakrepwuii nocie 20-k-MuHYT
by=1,by=2, by=4,., b =271
Torna B cytkax 20-3-24 - muHyT, TO ecTb 20-k,

k —_ . 72 —
rae k=72 u S;= b(g"-) _1-2""-1)
q-1 2-1

=271,

525.
by - KOJIMYECTBO IEHET, OTIaHHBIX OorayoMm B K-it 1eHb (Komeek).
Torma blzl, b2:2, b3:4,... b30:229.

30 30 _
Sa= bi(q D_1 (2 1) =301

Torga Oorau oTAal
q-1 2-1

~1070000000 kort.~10 muH. pyo0.

220

A nonyuwn 6orau S=30-100000=3000000=3 muH. py0.
Tax yto Goray npourpai.

526.

A1=a1-a14

As=ay-q;

a,=10’

qlzlsl

q,=1,45

Cpasunm ¢,* ¥ ¢,
a,*=1,1"=1,4641>1,45. 4>4,.

527.

by, by, bs - TeoMeTpuUECcKast MPOTPecCHs.
b;=9, by, b, ,b3-16 - apupmMeTHIecKas MporpeccHs.
b +by —16

Torga b;-bs= b22 , TO €CTb 9bs= b22 u =b,, TO ecTh by=

:x5+1, 9.T.00.;

KOIIECK

-7




2
b? -50b5+49=0, by=1 mma bs=49.
Tornaa b,=-3 nu b,=21.
528.
atayta;=24, aj, a,, a3 - apupMeTHIECKAsT TPOTPECCHS.
aj, ayt+1, a;+14 - reoMeTpuUecKast MPOTPECCHsL.

Torna nockoseky a;+az=2a,, To 3a,=24, a,=8.
Jlanee, a,+a;=16 u a,(ay+14)=(ay+1)’=81.

a +az; =16 a;=16-ajy a=16—ay
a(a;+14)=81" |(16—a3)(a; +14)=81" a3 —2a;-143=0"

01:16_613 a3:13 a3:—11
a3 =13 wmm a3 =-11" a =3 ’ a; =27 ’
Tak uto 27, 8, -11 wim 3, 8, 13.

529.

by, by, bs, ... - reoMeTpuyecKas mporpeccus.

b+ bytbs=91, b1 +25, by+27, bs+1 - apudmeTryeckas nporpeccus.
Torna b1+25+b3+1=2(b2+27), IpuYeM b1+25>b2+27>b3+1 .

Torma 3b,+28=91, b,=21.

Tax uto 9bs=( )2, 36bs=b3 -14b5+49,

Tak uto b;+b3;=70 u b;by= b22 =441, tak uro b;=7, b;=63 unu b,=7, b;=63.

Tak kak b;+25>bs+1, 1o b;=63, a b;=7.
1 6 1 7

Torz[aq bz.b] 3 . I/Ib7 bl q 63 36 ]1 .
530.
by, by, bs - reomerpuueckas mporpeccusi.
b;=a;, b,=a,, by=a;, rae a,, a,, ... , 8; - apudMeTHYECKas Porpeccusl.
by+by+b;=31. Toraa b(1+q+q*)=31.
d=a,-a,=b,-b,, a;=a,+6d, To ecTh
by=b,+6(b,-b,), by=6b,-5b,, b;(5-6q+q*)=0.
Torzaa 5-6q+q°=0, =1 mm g=5.

31 31

Torma b= ,bj=— umub;=1.

1+q+q2

31 31 31 31
Torna b2:b3:? wiu b,=5, b;=25. Orser: 1, 5, 25 nim ? , —, —

3737

JoMamHssA KOHTPOJIbHAsI padoTa

BAPHUAHT 1.
1. a)2;2,2;2,23; 2,236; 0) 3;2,3;2,24; 2,237.
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v A
[ ]
[ ]
4 [ ]
of 1 E
3. Ma. a\=1, d=5.
4od=n=0 _22-64_ ¢
7 7

a3=a1+2d = 64:(11*12 = 611:78
a,=78-6(n—1)=84—6n.

+12d 78-172
5. a14=0, Tak 4TO HeoOXomMMO S,; = 4 ) -13= -13=39.
6. {b,} — TeoMeTpUUECKas MPOTPecCHs <> by 1bp=b,’ <
< bbl = (b,‘:)2 = {b,‘:} — TeoMeTpuyecKas MPOTpeccHs MO MPU3HAKY
reOMETPHYECKOM TPOrPECCHH.
1 1 3
7. be=b\g’ ——==b,- -=b :—i=—9 .
B () V3
1 1
8. b =— g=—
| \/5 q 5

55 —
gL T 1 32-1_ 31

V21 V2 32-16 16V2
2

9. b5:b4+168 b3+b4;28
bq'=bq’ +168 bq’(g=1)=168
<= =
bq*(l+q)=-28 bg*(1+q)y=-28

blqzz_ 28
1+¢

< 1)-28
9(q-1-28 _ | cq
1+¢
28¢7+140g+168=0
7q*+35¢+42=0
D=1225-1176=49=7"

= 28¢*-28¢=—168-168¢
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-35+7 -35-17
= =-2 = =-3
h 14 ARV
Tk b =— 28 , TO b, —28 =7 nnu
q°(1+q) 4-(-1
b= -28 :E.
9-(=2) 9
10. a, b, ¢
b* =ac
100a +10b+¢—792=100c +10b + a <
a+c—4:b
2
b =ac b*=ac
S1999(a-¢c)=792 < qa-c=8 =
a+c=2b+4 8+2c=2b+4
c=b-2 b=3
<<Jda=b+6 See=1
b’ =b*+4b-12 |a=7
Otsert: 731.
BAPHUAHT 2.
1. a) 2; 2,6; 2,64; 2,645; 0) 3; 2,7; 2,65; 2,646.
2.
J A
N
\\
.
N
A .
—
0] 1 ~g
\.
_2-n
Y 3
3. Ma. a;=7, d=7.
4.d:a,8—a,2:40—22:3
6 6

ap=a;t11d = -40=a,+33 = a,=73
a,=a;+d(n—-1y=—73+3(n-1)=—76+3n.
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5. ars=1, HO ay¢=2, 3HAYUT, HIIEM S)s.
Sy :w.% =-925 .

6. {b,} — reoMeTprYECcKas POrpeccus <> b,>=b, b, <
RN (bs)2 =b b, < {bj} — reoMeTpuueckas Hporpeccus (1o IPH3HAKY

n+l

TeOMETPHYECKON ITPOrPEeCCUH).

7.b9:b1q8i:bl'%ji: b = b =324.
81 (-3) 81 6561
8. b1=\/§ qz—%

1
1 S
S:\/g +32\/§:\/§9\/§+1:27+\/§'
’ 1 N3 +9 9(1++3)

1+

NG
0 {blqz +24=bg"* - {blqz(qz -h=24
bg+bq’ =6 bg(g+1)=6
b= 6
{blq(q+1):6 o 1—q(q+1)
6g(qg—1)=24 )
g —q—4=0
D=1+16=17
1£417
=7
[ —
(1£317)(2£417)
10.a, b, c
26=a+c
100a+10b + ¢ — 792 =100c +10b + a <
(b-2)* =ac
2b=a+c a-c=8 c=b-4
1999(a-¢)=792<2b=8+2c < qa=b+4 =
(b-2)* =ac (b-2)’ =ac b*—4b+4=b"-16
b=5
<=1
a=9
Ortger: 951.
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I'nasa 5. JjieMmeHTHI TEOPUH
TPUTOHOMETPHYECKUX (PYHKIUH

§ 17. UucnoBasi OKpY:KHOCTH

531.
Cwmortpu puc. 1:
a) Touka A; 6) Touka B; B) Touka C; r) Touka D.

532.
CwMmortpu puc. 2:
a) Touka A; 0) Touka B; B) Touka C; r) Touka D.

533.
Cmotpu puc. 3:
a) Touka A; 0) Touka B; B) Touka C; r) Touka D.

534.
CwMmortpu puc. 4:
a) Touka A; 6) Touka B; B) Touka C; r) Touka D.

53s.
Cw™mortpu puc. 5:
a) Touka A; 0) Touka B; B) Touka C; r) Touka D.

536.
Cmotpu puc. 6:
a) Touka A; 0) Touka B; B) Touka C; r) Touka D.

537.
Cwmortpu puc. 7:
a) Touka A; 6) Touka B; B) Touka C; r) Touka D.

538.
Cmotpu puc: 8:
a) Touka A; 0) Touka B; B) Touka C; 1) Touka D.

539.
Cwmortpu puc. 9:
a) Touka A; 0) Touka B; B) Touka C; r) Touka D.

540.

n
—=.r
12

3r 2n Sm
—;6) —; —.
a) 2 ) 3 B) ) 5
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540.
3n T
a) nuna AM = " ; B) Jnmuua MP = E;

6) lnuna BK = 2% ; r) Jinuna KA = S?R )

541.
b 191
a) dmuaa AM = — B) [lmuaa MP = —;
4 12
0) dymna CK = 2% ; r) nuna PC = % .
542.
a) la, coBmajaror, T. K. 12%7: = % +2m,
n — me’soe.
0) BepHO

B) Jla, coBmaiaroT, Tak Kak 12%7{ = %n +10m.
r) Her, He coBnagaror., Tak Kak 19%75 # 6,751+ 2nn

543.

a) CummerpuuHO oTHOcUTENbHO OX (IMamerpa, MPOXOJIIEro Yepe3 Tou-
Ky O).

6) CoBnaaaror.

B) CHUMMETPHYHO OTHOCUTEIIBHO LIEHTpA.

r) CoBnajaror.

544.
a)%+2nr,rez- B)%+2“lalez-

0)5+2nn,n e Z. r)-3 +2nk keZ.

545.
a) [la, MoxxHO. B) [a, moxHo ( 6,2 <2m).
0) da, MOXxHO. r) Her, nenw3s (6,3 > 2m).

546.

231 b
a) — . 0) —.
) 12 )12

T 23n
B) —. r) —.
)12 ) 12
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3

Bz ok

9 17
B) ?n T) I_OTC
548.

19

a) % 6) 1—2“
B) 213—; T) %
549,
a)2m, - 2m; 6)%,—37";
B) W, — T, r)%,—gg
550.

sm 7
) 6) -

7 5 11
" e V%
551.
R 6 7
B) 7%, r) g
552.

3

a) A <6< 2n. BuerBeproil.

3n

0) ey < —=5<-2mn. B nepgoii.

553.

a) 5775 < 8 <37 . Bo BTOpOIA.

0)Sn<17< l% . B Tpetneii.

228

B) g< 3 <. Bo BTOpOIi.

r)2n<-6< —37“ . B nepBoii.

B) lng <31<10m . B yerBeproii.

r)30n<95< 6—;“ . B mepBoti.



§ 18. UncsioBasi OKpY>KHOCTH B KOOPJAMHATHOI MJIOCKOCTH

554.
1 3 NEIS
M, (—; X2, M; (X2 ).
a)1(2 2) B)3(2 2)
2 2
6) M, (£; £)- )My (0;1).
27 2
555.
a) M, (0;1). B) M; (0; 1).
6) M, (0; -1). r) My (0; -1).
556.
a) M, (1; 0). B) M3 (1; 0).
6) My (-1; 0). r) M, (-1; 0).
557.
a) M, (1; 0). B) M; (~1; 0).
6) M, (0; 1). ) M, (0 1).
558.
V22 V22
M, (X2 X2y, M, (-2, - X2,
a) M, ( 5 2) B) M; ( > 2)
NE) 1 1 3
6) M, (X2 —2). My (——; =22,
) M, ( 5 2) ) My ( 3 2)
559.
NEI V22
M, (X2 2, M; (= ).
a) M, ( 5 2) B) M3 ( 5 ) )
V2 W2 oo
)M, (X2, - Y2, M, (X -2,
) M ( ) ) ) ) My ( ) 2)
560.
a) 2m; —27; B) T, —T.
o AW, . I
20 2 27 2
561.
a)%+2nk,%“+znk,kez. B) k, k € Z.
6) Evomk, iomk keZ 0 Evonk, 2 iomk ke Z.
6 6 3 3
562.

a) —§+2nk, —2—3"+2nk,ke Z. B) —§+2nk, —%+2nk,keZ.
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6)§+2nk,kez. r) —§+2nk,keZ.

563.
b1 i
a) g+2nk,—€+2nk,kez. B) 21tk , k € Z.

6) Laomk, —Zyonk,keZ vl +omk, -Zionk,keZ
3 3 4 4

564.
a)§+nk,keZ. B)%”+2nk,—%“+2nk,kez.

0) 2%+2Tck, —277[+2nk,kez. r)n+2nk, ke Z.

565.
a) 0,7| < 1. Jla, umeercs. B) T < 1. Ta, umeercs.
0) ‘g > 1. Her, He umeercs. r) [1,2| > 1. Her, He umeercs.
566.
N NG
AM(—; ——). M(——; ——).
)M ( > 5 ) B) M ( > 2 )
V2 2 2 2
OOM(——; —). M(—; —).
)M ( 7 r) (2 2)
567.
1 3 1 B
M (=5 —); B)M(—; ——);
) (2 2) ) (2 2)
N N
OM(=—; -—); M (——; ——
)M ( ) 2) YM ( 5 2)
568.
b1 n 5m 3
a) T - ) 2% -=F
4 4 4 4
3n S5 Tn b
DALY y 2y -
4 4 4 4
569.
b 11 21 47 5n i n 5n
)Tt 6 oo B -T. Dtk
6 6 3 3 3 3 6 6
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570.
a) iTn+2nk,ke Z.

B) S?TE-Fan,keZ.

571.
P
a) g+2nk,ke Z.

6)4—3“+2nk,kez.

6)%+2nk,kez,

r) —§+2nk,ke Z.

B)_—gt+2nk,kez.

T) 2—;+2nk,keZ.

572.
a)x<0,y>0. 0)x<0,y<0.
B)x>0,y>0. r)x>0,y<0.
573.
a)x>0,y<0. B) x>0,y <0.
0)x<0,y>0. r)x<0,y<o.
§ 19. Cunyc n xkocunyc. TaHreHc M KOTaHTeHC
574.

a)sint=0,cost=1.
0)sint=1,cost=0.

575.
a)sint=0,cos=1.
0)sint=-1,cost=0.

576.
a) sint= l;cosz‘= —ﬁ.
2 2
0) sint= ——3;cost= —l.
2 2
5717.
a)sint= —Q;cost: —Q.
2 2
0)sint= —z;cost= Q
2 2
578.
a) l|+||. 6) ll_". B) "_ll.

B)sint=-1,cost=0.
r)sint=0,cos t=-1.

B)sint=1,cost=0.
r)sint=0,cos t=-1.

B) sint= l;cosz‘— —ﬁ.
2 2
3 1
r)sint= ——;cost=—.
2 2
2
B)sint= ———;cost=—.
2
. 2 2
r)sint= ——;cost= ——.
2 2
F)"—",
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579.

a) H_". 6) "_H. B) Y|_H. r) II+N.

580.

a)sin _E +COS£+COS _E :_£+l+£:M_
4 3 6 2 2 2 2

6) sin(—gj —cos(—m) + sin(—%nj = 1+1+1=1.

581.

a) 2sin0+3cos§—4sin§:0+0—4:—4.

6) 3cos I + 2 cos(—m) — 5sin, _n :E—2+£:2.
3 6 2 2
582.
a) oS~ - oS+ cOS— - cos— = 0 .
3 2
. . . m . 1 N2 43 6
0) sin—-sin—-sin—-sin—=———:1=—.
6 4 3 2 2 2 2 8
583.
. 3
sint ==
5
. . 3 . . 3
a) sm(t+2n):smt:§. B) sm(t—Zn):smtzg.
. . 3 . . 3
0) sm(t—n):—smt:—g. r) sm(t+n):—smt:—g.
584.
4
cost=——
5
4 4
a) cos(t+27t):cost:—g B) cos(t—Zn):cost:—g .
4 4
0) cos(t—n):—costzg. r) cos(t+7t):—c0st:§.
58s.
St T 1
a) tg—=+1. B) Ig—=—=
) g 1 ) &5~ R
&) 1g2m =3 . 0 gL



586.

a) ctgﬂ*-!-L

3 NED
0) ctg 0— He cymecTByeT.

n 2n 1
B) ctg— =—1. I ctg—=———.
) cig 1 ) ctg 3 ﬁ
587.

a) tg[—%)=ﬁ. 0) Ctg[—%}:l.
Sm 47
5) czg(—?j - tg(__j 5

3
588.
a) tg—+ctg—=1+1=2 B) tg——cth*—— -2
s R
1 1
0) ctg——tg—=—=-——=0. 1)tg—+ctg—=1+1=2
6 3 3

589.

T . T T 3 3
a) tg—-sin—-ctg—=1-—-4J3 =—.
)g4 3 g6 2 \/_ 2

no3 B 3 43 3-43

6)2sin—cos———tg—=2-— ——-——43=——-—>= .
) 2g3 2 2 2 B 2 2 2
B) 2sinm+3cosn+clem=0-3+0=-3.
r) 2tg0+8(:os—n—6sin£:0+0—6~§:—3\/§
590.

T ks
a) tg;octggzl. 6) —4tg23-ctg23=-4.

T n T T
B) 3tg—-ctg—=3. r) 7tg—-ctg— =T
) Jigeigs ) Tig 5 -cig
591.

3
tgt==.

4

a) tg(t+n):tgt:%. 0) tg(t—n):tgt:%.

B) tg(t—4n):tgt:%. r) tg(t+2n):tgt:%.
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592.
a)sint=0
t=nk, ke Z.

6) sintzﬁ. t=F ok, kez. =T iomk, kez.
2 4 4

B) sint=1. t:§+2nk,keZ.

r) sint:g; t:§+2nk, keZ. z=2—3”+2nk, keZ.

593.
a) sint =—1

t=—§+2nk, keZ.

NG

6) sint === t:—§+2nk,keZ. t:—23—n+2nk,keZ.

B) sint=-0,5 . t:—%+2nk,kez. t:—%+2nk, keZ.

V2 n

r) sint=———. t=——+2nk, keZ. t=—3—n+2nk,keZ.
2 4 4

594.

a) cost=0; t=§+nk,keZ.

0) cost=—3; t:i£+2nk,keZ.
2 6

B) costzl; t:i£+2nk,keZ.
2 3
2 m

T) COSt =—; t=*—42nk ,keZ.
2 4

595.

a) cost =—0,5; t:i%+2nk,k e’z

«/5 3n

0) cost=———; t=+—+2nk ,keZ.
2 4
B) cost=—1; t=n+2nk ,keZ.

NG

r) cost=——; t=i5—n+2nk,keZ,
2 6
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596.

a) nyn 6) n_n B) nyn T) n_n
597.
a) n_n 6) n_n B) n_n T) n_n
598.
a) LY 6) nyn B) nyn F) nyn
599.

BripakeHre MMeeT CMBICI TOJNBKO TOTAA, KOTJA MOJKOPEHHOE BBIPAXKECHHE
HEOTPHUILATEIBHHO.

a)sin 11,2n <0.

Her, He nmeer.

0) cos 1,3t <0.

Her, He nmeer.

B) sin (-3,4m) > 0.

Ha, umeer.

r) cos (—6,9m) < 0.

Her, He nmeer.

600.
) 2 i . b1
sin“ (1,5 +27nk) +cos“ 1,5+ cos[— Zj + sm[— Z] =

a2

-2 2
=sin“(L,5) +cos”“(L,5)+——-——=1.
(1,5) (15) )
601.
cosl+ cos(l+ ) +sin . +cos£=cos1—cos1—£+£=0.
3 6 2 2

602.

sin2+sin(2+7c)+cos2 ~ I lisin? L=
12 12

= sin2=sin2 +cos> ¥ 4 +sin2l=1.
12 12

603. tg2,5-ctg2,5+cos2 n—sinzg—cos2%=1+l—l =1.

604.

a) a= sin7—n,b = sinS—TE s
10 6

n _Tn _5n . T
a > b, Tak Kak E<W<?<n ,a (QyHKUUS sin x — yObIBaeT Ha E;TE
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y=

236

6) a=cos2 , b=sin2.
a<b,tak kak a <0, b > 0.

B) a = cosE, b=cost
8 3

a > b, Tak Kak % < g , @ pyHKIHS cos x yObIBaeT Ha [0; %} .
r) a=sinl, b=cosl.

b:coslzsin(g—lj, a > b, Tak Kak §—1<1, a

. T
Sin X — BO3pacTacT Ha 0,— .
2
OTBeT, HpHBeHeHHLIﬁ B 3aIaYHUKE, HE BEPCH.

605.
.4 . ITm . m . m . 27
a) sin—,sin—, sin—, sin—, sin—.
3 6 7 5 3

5m 5m n T T
0) cos—, cos—, cos—, COS—, COS— .
6 4 4 3 8

606.
a) coss—n—t 25—n—coss—n—t In
9 €718 o 1g°

Sm n
cos? <0, tgﬁ > (0, 3HaYUT Halle BBIPAKEHUE UMEET 3HAK

n_n

0) tgl—cos2

tgl >0, cos2 <0, 3HAUUT HaIIE BEIpAXXEHHE HMeeT 3HaK "+".
B) sin T 13 3n
— _cig>—
10 5°

. In 3n "
s1nﬁ >0, ctg? < 0, 3HAYUT BBIpAKEHHE UMEET 3HaK "+".

¢dbyHKIUS

r).sin2~cig 5,5 sin 2 >0, cig 5,5 < 0,3HAYAT BHIpAXKEHHC HMECT 3HAK "+,

607.

a)sinl -cos2-1g3-ctg4d

sinl >0, cos 2<0, tg3<0, ctgd>0.
Bripaxxenune umeer 3Hak "+".

0) sin(=5) - cos(=6) - tg(-7) - ctg(-8),

sin(=5) >0, cos(—6) >0, tg(—7) <0, ctg(-8) > 0.
Bripaxxenue umeer 31ak "-".

608

a) \/Esint:\/ﬁ.



sinf=t: =X iomk keZ 1= ionk keZ
2 6 6

6) 2sint—+/3=0
sint:%; (=24 onk kez z=23—“+2nk,kez.

B) 65int+\/E=0.

6sint =-3/3 ; sint=—§; t=—§+2nk,keZ. t=—27n+2nk,kez.
r)2sint+1=0

sint= -+ 1=~ Ziomk kez; z:—%ﬂznk,kez.

609.

a) «/%cost:S

cost:L; t:i%+2nk,kez.

72

6) 2cost++3 =0

ﬁ 51t

cost=———; t=x—+2nk , ke Z.
2 6

B) 4cos =x/ﬁ
N

cost =— t:i%+2nk,keZ.
r)2cost—1=0.
1 T
cost=—; t=x—+2mk, ke Z.
2 3

§ 20. Tpuronomerpudeckue GyHKIUM YHUCJIOBOT0 apryMeHTa

610.

a). 1 —sin*4=cos* 1. 6) cos’t =1 =—sin ’t.
B) 1 = cos’t= sin’t. 1) sin’t =1 =— cos’t.
611.

a) (1 —sin t)(1 + sin £) = 1 — sin’t = cos™t.
6) cos’t + a1- sin*t) = 2cos*t.

B) (1 — cos ¢ )(1 + cos ) = 1 — cos’t = sin’t.
r) sin’t + 2cos*t — 1 =1+cos’t — 1 = cos’t.
612.

a) sin’t + cos’t + 1 =2.

6) 1 — sin’t + cos’t = 2cos’t.
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B) cos*t — (1 — 2sin*f) = cos’t + sin’t — 1 + sin’t = sin’t.
1) 1 — (cos’t — sin’f) = sin’t + sin’t = 2sin’t.
613.

2

1 l1—cos“ ¢t

a) ——-1= : =1g°t.
cos“t cos” t

1-sin’¢ _ cos? t

T
0) > 3 =1, t#—+nk kel
cos“t cos“ ¢t
1 sin?¢—1 cos? t 2
B) 1— = > = 5= —cg’t
sin“ ¢ sin“ ¢ sin“ ¢
l-cos®t sin’¢ 2
N ———=———=1g"t.
1-sin“¢ cos“t
614.
sint . T
a) cost - tg t = cost - =sint, t#—+nk ,keZ.
cost 2

0) sint+cost-tgt =sint+sint = 2sint, ti%ﬂck,ke Z.

. . cost
B) sint-ctgt=sint-——=cost, t #nk ,k € Z.
sint

r) 2sint-ctgt+cost =3cost, t #nk k€ Z.

615.

a) sint-cost-ctgt—1=sint- —lzcoszt—lz—sinzt,

sin ¢
t#nk,keZ.

)
. sin” ¢ 1
0) sm2t+coszt+tg2t:1+tg2t:1+ =

cos?t  cos’t

. . mk
B) s1n2t—tgt-ctgt:s1n2t—l:—coszt, t;tT,ke Z.

2 2 sin’¢+co0s >t 1
r) tgt-ctgt+ctg't=1+ictg’t = 5 N &
sin“ ¢ sin“ ¢
nk
t+— ., kel
2
616.
. 4 =
a) Slnt=g,E<I<TC,TO€CTI>COSZ‘<O,

cost:—VI—sinzt :—%,
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sint 4 cost 3
t=——=——;clgt= ——=——.
cost 3 sint 4

. 5 I
0) s1nt=1—,0<t< 5,T0ecn;cost>0,

cost=\/1—sin2t :%,

; t_sint _5. ot t_COSt_E
& cost 127 & sint 5

. TE
B) sin t =—0,6; —E<I<O,TOGCTLCOSZ‘>0,

cost:\ll—sinzt =08,

gt =—>; cigt=—2
g R 3

. 3n
r)sint=-0,28 ;1<t< ?,Toecn)cost<0,

cost =—y1 —sin?¢ = -0,96 ,

sint 7 24
t=——=—,clgt="—.
cost 24 7

617.

b .
a) cost=0,8 ,0<Z<E,TOGCTBSU11>0,

sin ¢ :\ll—coszt =0,6,

sint 3 4
t=——="ctgt=—.

cost 4 3

5 n .

0) COSt:——3,E<t<TE,ToeCTb sint >0
. [ 12
sint = 1—cos2t=E
tof— sin ¢ __12 o 4 5
> cosit 507 ' 12°

3n .
B) cost=0,6, 7<t<27l:,T06CTBSlnl<O,

sint :—\ll—coszt =-0,8,

sint  —0,8 4 3
=——=——;ctgt=—— . OmmubKa B OTBETE 3aJaYHUKA.

gt =
& cost 0,6 3

24 3n .
T) cost=——,n<t<—,ToecTb sin t <0
25 2
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240

. f 7
sint = —y1—cos?¢ =——),

25

tt—l'ct l‘_ﬁ
SRV A

618.

a) tgt:%,0<[<§,TOCCTLCOSt>O.

) 1 1 4
cos“t = 53 COst= =
1+1g°t l+tg“t 5

sint=1tgt-cost= 3'cz‘ t—4
g 5’ g 3

3
0)tgt=24, n<t< TTE,TOCCTLCOSZ‘<0,

cost =— ! -3 sint =tgt cosz‘*—E'ctgt=i
1+tg2t ’ 13° 12°
3 n

B) tgt=——, —<t<T,ToecTb cost<O0.
42

cost =— ! __4. sint =tgt cost—é' ctgt——i
l+1g?t 5~ 5 3’

T) tgtz—%,37“<t<2n,TOGCTbcost>0.

cost = ! 3. sint =tgt-cost=— ! setgt=-3
1+t 10~ Vo’ '

619.

12 3n .
a) ctgt:?,n<t< T,TOCCTLSlnt <0.

sint=— ;——i' cost = ct, t-sint——E't t—i
Y s ELSa =Ty

0)ctgt= l,0<t< E,Toecn)sint>0,
24 2

. 1 24 . 7 24
sinf = | ————=——; cost =cigt-sint=——;1g1= —.
l+ctgt 25 25 7

B)ctgt=—%, 37“<t<2ﬂ?,ToeCTbSint<0,



sint = — ! ——lz'cost—ctgt sint—5 'tgt=—12
1+ctg2t 137 137 5°

8 = .
r)ctgt= _E’ 5<t<TE,T0€CTLSlnt>0,

sint = ;—E‘cost:vinﬁctgt:—ﬁ'tgt:—l—s
1+ctg2t 17° 17’ 8

620.
a) (sin ¢+ cos £)* — 2sin t cos t =
= sin’t + cos’t + 2sin t cos t — 2sin t cos t = 1.
6) 2—sin?t—cos? ¢ _2-1 1
3sin? ¢ +3cos? ¢ 3 3
B) sin’t + cos*t + 2sin’t cos*t = (sin*t + cos’t)*= 1.

r)

sin#—cos? ¢ _ (sinzt—cos2 t)(sinzt-kcos2 t) _1

E}

sin? ¢ —cos? ¢t sin?¢—cos’ ¢

t¢£+n—k,kez.
4 2

621.

a) (sin t + cos £)* + (sin t — cos £)* =

= sin® t+ cos® t + 2sin t cos t + sin’t + cos’t — 2sin t cos t =2.
6) (tgt+ctg f)’ — (tg t — ctg 1)* =

=1+ ctgt +2 —1gt — ctgt + 2 = 4.

. . sint  cost
B)smtcost-(tgt+ctgt)=smtcost( +—]=

cost sint

sin? 1 +cos? ¢ _

=sintcost l,ti%k,kez,

sinfcost
r) sin’t cos’t (tg°t + ctg’t + 2) = sin’t cos’t (tg t + cig 1> =

2
sinZ¢+cos” ¢

: nk
=sin‘tcos’t =1,t# T,keZ.

costsint
622.
2) sint + sint _ sinf(l-cost+1+cost)  2sint 2
I+cost 1—cost 1—cos? ¢ sin?7 sinf

6)(L+igtf+(1—tgn?=1+tgtt+21gt+1+1g°1—2gt=
=2(g*t+1)=

2

cos” ¢
cost  _cost _cost(l—sint+1+sint)_ZCost_ 2
l+sint 1-sint l—sinzt c()sz cost '
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D) (1+ctgty+(1—ctgt) =1+ ctg’t+2ctgt+1+ctg’t —2ctgt=

=2(ctg’t+ 1) =

sin’ ¢
623.
1-sin? ¢ cos? ¢ 1
a) —tigtcagl=— +1= 5
1—cos“t sin“ ¢ sin“ ¢
sin ¢ cost sint sin’ ¢+ cost + cos> ¢ 1
0) ctgt+ =—+ = - =
1+cost sint 1+cost sin t(l +cos t) sint
cos?t—1 —sin%¢ 1
B) —— _tigt-cgt= +1= -
sin“z—1 —cos“t cos” ¢t
cost sin ¢ cost sint+sin® ¢ +cos” ¢
r)igi+——= — = - =
l+sint cost 1+sint cost(1+s1nt)
1+sint 1

- cost(1+sint) cost

624.

sint N sint :sint(l—cost+1+cost):2sint:L
1+cost 1-cost 1—cos? ¢ sin2¢ sint’
a) —16.

6) 243 .

625.

2 )
l-cos“t sin“t . .
—_—= :smt:sm(t+4n).

a)

sint sint
. cost .
6) ctgt-sint =——-sint =cost = cos(t—Zn).
sint

B) tgt-cos(t+6n):Lntt-cost =sint = sin(t+ 2m).
cos

r) sinz(t+4n)+cosz(t+2n)—sin2(t—2n)—cosz(t—8n)=
=sint+cos’ ¢ —sin” t—cos> 1 =0 .
626.

tgt _ gt _ tgt B
tgt+ctgt sint  cost  sin?4cos? s

cost smnf coszsint

sint . .2
= -CcoSt-smf=sm-«¢.
cost
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1+1gt
I+igt  tgt+1 -
l+ctgt tgt

cigt ctgt cigt cost .
g =— g = g :'—'COSt'Slnl‘:COSZZ.
tgt+cigt SNt cost  ginsycos’s  sint

cost sint

cost-sint
cost  sint—cost

r) l-cigr _ - sint _ ___sint_ :_C?St - —cigt .
l-tgt 1_317111‘ cost —sint sint
cost cost
627.
sin(4n+t)=%,0<t< g,TOGCTLCOSt>0,
3
tg(rt—t):tg(—z):—zgz: sinz _ sm(47t+t) _ _%:_i'
cost \/l—sin2(47c+t) 5 4
628.
cos(2n—t)=£, 3—n<t<21't,T0 ectb sin t <0,
13° 2
ctg(n—t):ctg(—t):—ctgt:—&“:—M:
sint sint
12
_ cos(2m—1) __ 13 :+£
_\/1—cosz(2n—t) _\/l_ﬂ >
169

629.

5 ,
cost = _E , 8,5 <t<9m, 10 ectbsin t >0,

sin(—t):—sint:—x/l—coszt :—E.

13
630.

. 4 9n

SlntZg,7<t<57‘C,TOCCTBCOSt<0.
. . / . . 3 4 7

cos(—t)+sm(—t)=cost—smt=— 1-sin?¢ —sint = —g—g:——.
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§ 21. Tpuronomerpuyeckne (PYHKIHHU YII0BOT0 apryMeHTa

631.
2n 1ln
a) — . 0) —.
) 3 ) 9
Sm 1
— 4—1 .
) 3 r) 2 b
632.
T 5n
AL 6) —
) 5 )
11l 11n
' 5
633.
2) 128~ 6) 437 ‘
45 36
5) 35_7t ) 171%
18 36
634.
a) 135°.6) 660°.B) 216°. 1) 920°.
635.
a) 480°. 6) 315°. B) 324°. 1) 555°.
636.
a) 300°. 6) 675°. B) 375°. 1) 280°.
637.

a) sin a =1; cos ¢ =0; tg a — He cymecTByerT ; ctg @ = 0.
0) sin ¢ =1; cos @ =0; tg a — He cymecTByerT ; ctg @ = 0.
B) sin o =0; cos a =1; tg a=0; ctg @ — He CymecTByeT.
r)sin ¢ =—1; cos ¢ =05 tg o — He cymecTByer ; ctg o = 0.

638.

a)sina=£;cosa= —ﬁ;thZ—l;ctga =—1.
2 2

0) sin a = ——z;cosa =—2;zga=—1;ctga =—1.
2 2
. 2 2

B) sin o = —T;cosaZT;thZ—l;ctga =-1.
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r)sina =

B B
5}

;C0S @ = —T;tg a=-1;ctg @ =-1. 639.

1 3 1
Asina = ——;cosax = —; lga= ——=;ct a=—«/§.
) 3 PRk i g

1
6)sina=—%;cosa=—g;tga=—'ctga=«/§.
3

J—,
B) sin o = —%;cosa=73;tga= —%;ctga=—«/§.

1
r)sina=—l;cosa=—£;tga=—;ctga=x/§,
2 2 NE

640.

3 1 1
a)sina = —; ;cosa=——;tga= -3 ;ctlgax = ———.
) 5 58 V3 ;g 7

3 1 1
0)sinaa=—;,cosax=——;t a=—\/§;ct a=-——.
) 5 ks 4 NG

1
B)sina=——3;cosa=—;tga= —x/g;ctga=—L.
2 2 NE
3 1 1
rsinag =—-——;cosaa =—;t a:—ﬁ;ct a=-——.
) 5 58 g N
641.
a)x =5sin a. 0)x=4cos .
3 1
B) x= . T) X =——=ctgo. .
cosa, tgo
642.
ay x==2__4. 6).x = 1-sinks = X2
sin 30 2
B) X = ,2 =i. r)x:S-cos60=i.
sin 60 \/5 2
643.

Vel

a) Karetsr: a:csina:l2-7:6x/§, b:ccosa:12~%:6.

ITnomans: S:%b:IS\/E, r:%c=6.
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V2 2.5

0) Karetsr: a:csin(x:6-T2:3«/E, b:ccosa:6-7:

IInomanp: S = a_2b =9.

. 1
Panuyc onucanHON OKPYKHOCTU 7 = EC =3.

B) Karersr: a=csina=4-%=2. b=cc0sa=4-g=2\/§.
[Inomans: S:a—Zb:Z\E .

. 1
Paguyc onucanoil OKpyKHOCTU » = Ec =2

W3

r) Katersi: a = csina = 60+~ = 3043 . b=ccosa = 60-%: 30.
IInomane: S = a_2b = 450\/5.
Paguyc onucanoit OKpyKHOCTU » = %c =30.

644. sin 160, sin 40, sin 120, sin 80.
645. cos 160, cos 120, cos 80, cos 40.
646. sin 570, sin 210, cos 70, sin 110.

647.

AABC — npsMOYTONbHBIH (T.K. OH BIIUCAH B OKPY)KHOCTb M OJTHa €r0 CTOPOHA
SIBIISICTCS] TUAMETPOM).

Torma AB = AC cosa=2R cos « .

648.

PaccmoTpum BbImykiiblid geTbipexyronbHuk ABCD, nuaronanu AC u BD pas-
OMBaIOT STOT YETHIPEXYTOIBHUK Ha YeThIpe TpeyronsHuka: AABO, ABCO, ACDO
nADAO,; rne O — touka nepecedenus auaronaneid AC u BD. Ilycts oo — yron
MEXIy auaroHamsiMy, T.e. ZCOB = ZAOD = o. (kak BepTHKaJIbHBIE).

1 1
Sauo :EAO - OB -sin(180° — o) :EAO - OB - sina;
1 .
Sasco :E BO - OC - sina;
1 . 1 .
Sacpo :E CO - OD - sin(180° — o) :E CO - OD - sina,;

1
Sapao :E AO - OD - sinq,;
Suscp = Saaso + Sasco + Sacpo T Sapao =
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1
=E sina(40 - OB+ BO - OC+ CO - OD + A0 - OD) =

1
=5 BD - AC - sina. (mockonbky BO + OD = BD; AO + OC = AC).
Yto U TpebOBANOCH A0KA3ATh.

649.
N3 toro, uto cymma yriioB TpeyrojbHuka paHa 180°, cienyer, 4yTo
£B=180°-4£4 - £C=180°—45° - 30° = 105°.
Ilo Teopeme cuHycoB UMeeM:
AB
, oTkyga BC =

AB  AC _ BC
sinC sinB sinAd sin

L _8 (em).
2

-sin A=

~
N\»—‘gl
)

ITo TCOPEME KOCUHYCOB UMEEM!
BC?=AB*+ AC* -2 - AB - AC - cosd;

|
64=32+AC?—8J2 . AC - — :
2

AC*—84C-32=0;
D=64+128-192 = (83 ;

8+8/3

7 otkynma AC = 4(1 +x/§) (cm).

AC =

Saasc= %AC~BC~ sin£C=% 8- 4((1 +4/3) %=8((1 +4/3) (eMd).

Otset: AC =4(1 +\/§) eM; Saapc = 8(1 +\/§) oM.

§ 22. ®ynkuuu Yy = sin X, Y = cos X, X cBoiicTBa M rpaguKu

650.
BoxoBast cropoHa JaHHOTO TPEYTONBHUKA, IIpHiIeXkaas K yriy B 60°, paBHa

5 5 10
7 (em);, a mpumexamas K yroy B 45° paBHa

sin60° N3 B
2

5
sin 45°

5
:T:S\E (cMm). Yrom mpu BepIIMHE TPEyrojbHUKA, M3 KOTOPOH

2

OImyIleHa BbIcoTa, paBeH 180° —45 ° — 60° = 75°. CnenoBarenbHO, MJIOMAAb TPe-

YroJbHUKa paBHA:
110 (5 gngson 2502 (443) 253 (+43) o

2 3 NERF) 6
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Otser: M oM.

By

3
651.a)0; 6) —; B) 0; - .
) )2 B) 0; 1) 5
652.

a)y=2sin[x—%j+l,x=4Tn,f£4—j=—l. y=2~(—l)+1=0

oS
R
oA
I
o]

. Tl',
0) y=-—sinjx+— |, x=—
) ¥y 2

653.
Touka pUHAIIEKUT TpaduKy TOrIa U TONBKO TOT/IA, KOTAa €€ KOOPIUHATHI
(x, y) YIOBIECTBOPSIOT YPaBHCHHUIO Y = Sin X.

a)—1=sin L BEPHO.
2
IIpunannexur.
1 . =n
6) — =sin— — HEBEpHO.
) 5 > P

He npunannexur.
B) 1 = sin ™ — HEBEpHO.
He npunannexur.

. 3n
r)—1=sin 5 BEPHO.

IIpunapnexur.

654.

a) (—o0; +00); B) (—o0; +o0);
0) sin x#0; D(x)=R/{x: x#nm, n € Z}; T) (—o0; +00), T.K. 2+sin x=0.
655.

a) [-2:2; B) [ /2:2];

0) [-2; 2; ) [0;.1].

656.

a) f{—x)=2sin(—x)=—2sin x HedeTHas

D()=R;

0) f{—x)=3sin(—x)=3sin x — HEYEeTHAsI

D()=R;

B) f(—x)= ! ! = f(x) —uerHas

sin*(-x) sin’x

D(f)=R/{x: x=nm, n € Z} — cuMMeTpUYHas;
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r) f(~x)=+/—sinx — ompeseneHo TONBKO B X=nT, 11 € Z.
Sx)=f(=x)=0. Yernas.

657.
a)
i X
-2 -15n -In %—41/ 05t In 13m—2n
-2

0)

T~ /ﬁ\ e
-2 —1.5n\-1w—-o:ﬂ_£1 051 I—¥5T 21
-2

B)

i x
“~45nCln 051 _(1\9.60:/111 1.5n 2m
-2

r)

X
om0 ~1.5m StR—tin _(1 051 ~Mn—t%t I

658.
a)
1TY X
-2n -ln -0.5% - In 1Sz 2n
«
0)

659.
a)
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Y
B X
-2n =158 -1\ -0.57 05t 1 1.5t _/n
)\/ﬁ V
0)
2]

e X

¥
-2r -I5% -lmn -0.57 -(1 U3% In 15n 2n

r)

2
NN,
- -15m -W 05t 1N 15 Jn

!

660.
a)

2]

! X
It -In —05m Wm 15t 2n

6)
b
T x

o -15% -ln -0.5% .t1 05r Im 15t 2n
-2

B)

4

2
1 X
m -15n -l 05% 0 05k 1z 15% 2n




661.

01(%)-0; 6)f[‘—§“]=o;B)f[%“]:—@;r)f[—ﬂ:%

662.
Touxka (x, y) npuHagIexuT rpaduky Toraa, Kojga y = cos X.

a)—1 = cos [—gj — HeBepHO. He npunaanexur.

NG

0) — > = cos%E — BepHO. [IpuHagnexur.

1 2n
B) = COST — BepHo. [IpuHagnexwur.
r) 1 = cos 2n — BepHo. [IpuHaISKUT.

663.
a) (—o0; +o0);

6) D(f)zR/{x:cosxz%}@D(f)zR/{x:x=i§+2kn,keZ};

B) (—o0; +00), T.K. 3c0s Xx—5%0;
r) (—00; +00).

664.
a)[-1; 1], 6) {2}; B) [-6; 4]; r) [0; 2].

665.

a) f(-—x)=2cos(—x)=2cos x=f(x). UeTHas.

D(f)y=(—00; +o0);

6) f—x)=cos’(—x)=cos’x=f(x). YerHas.

D(fy~(-o; +o0);

B) fl—x)=sin(—x)cos(—x)=sin xcos x=f{x). HeueTHas.
D(f)y=(—00; +o0);

1) f{—x)=sin(—x)+cos(—x)=cos x—sin x

f[%j = f(gj =0#+/2 . Hu YeTHasl, H1 HeYeTHasl:

667.
a)
! X
-2n -1.-W5n -(1 O.Wn 2
0)
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252

T
§ X

-2n.~1.5n —1n —OWN n 15}\2_1;
2]

r)

-2n -15n -ln -0.5m _q 05n In 15n 2¢

670.
a)

\
-2z -15n -ln -05n .61 05n In LSm 2n
-2

0)

1 X
n -15% -lm -05n O 05k In 15% 2

B)




2IY

1 X

“2m—=T3n -mw In LSr—in
-2

r)
4
2 X
-2n -15n -ln -050 05z In LSm 2n
671.
. 2
a) sinx=—ux,
P
2
1 X

2 -15m —11t>.&f’_q 05t Im~tSa—"2n
=2

6) cosx=x"+ 1.

Pemrennst: O; E; —E.
2 2

2]
X

“2n ~1.5R~la—0.5n 41 05i~ia—T5n 2n

Pemenmne: 0.
B) Sinx =x + .

Pemrenne: x = —m.

T
Pemenue: 'x = 5 4

672.

a) f(x)= x> sinx
Pacemorpum: f—x) = (=x)’sin(—x) = x’sin x = f{x).
Tpuyem, D( f) = (—o0; + 0) . DyHKIHSA YeTHAS.
)
sin” x
0) flx)=———

X —COSXx
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DyHKIHS He OIpeeleHa B TeX TOUKaX, TAe X° = cos X. OUeBHIHO, 9TO KOPHH
9TOTO YpaBHEHHSI CHMMETPHYHBI OTHOCHTENBHO O. (T.K. €CIIU X — KOPEHb, TO (—X)
— TOX€ KOPEHb). 3HAUUT 001aCTh ONpeNeNieHHs] CUMMETPUYHA OTHOCHTENBHO O.

sin? (— x) sin? (x)
fl=x)= = =flx
( ) (— x)2 —cos(—x) x% —cosx ( )
OyHKIMA YeTHAs.
cosSx+1
B) flx)= 22
W==7
D(f) = (—o0; 0)(0; + c0) — CHMMETPUYHA OTHOCUTETBHO O.
flen)= cos(—Sx)+1 _cosSx+1 _ f(x),
| x| x|
DyHKIMS YETHAs.
) f(x)=sin’x —x*+3 cos 2 x .
D (f) = (—o0; + 00) — cuMMeTpHYHa OTHOCUTENBHO O.
f(=x) = sin*(=x) — (=x)* + 3cos (<2x) = sin’x — x* + 3cos 2x = (x).
DyHKIMS YETHAs.
673.
a) f(x)=x—sinx
D( f ) = (—o0; + 00) — CHMMETpPHYHA OTHOCUTEIHHO O.
f(—x) =-x+ sin(—x) = —(x +sin x) = —f(x)
@DyHKIMA HEYETHA.
6) f(x)=x>-sinx?
D(f) = (—o0; + 0) — cuMMeTprIHa OTHOCUTENEHO O.
FEx)= (2 sin(- 2 =~ sinx)= - £(x).

q)yHKL[I/ISI HEYCTHA.

s

2 .
B fl)="

D(f) = (—o0; =3)(=3; 3)U(3; + ) — cummeTpHrdIHA OTHOCHTEIBHO O.

f(— x): (— x)2 sin(— x) gy x? sinx _ —f(x).

(— x)2 -9 x2-9
DyHKIMS HECUeTHA.
x> —sinx
) f(x)— 2+cosx

D(f) = (—o0; + 00) — cUMMeTpUYHa OTHOCUTENBHO O.
o\ (—x)3 —sin(—x) B x> —sinx _

f( x) S22+ cos(— x) 2+ cos(— x) - f(x) .

@yHKIHMA HEYETHA.

254



674.
F(x)=2x" = 3x — 2, -f{cos x)=— 2cos’x + 3cos x + 2 =2(1 — cos’x) + 3cos x =

= 2sin *x + 3 cos x.

675.

f(x)=5x"+x+4, f(cos x)=5cos’x + cos x + 4==5 (1 — cos’x) + cos x + 9 =
= -5 sin’*x + cos x + 9.

676.

F(x)=2x"—5x+ 1, £(2 sin x)=2-4sin*x—10 sin x+1 =8 sin x — 10 sinx + 1 =
= 8(sin*x—1)-10 sin x+9=—8 cos® x—10 sin x+9=9 — 10 sin x — 8 (1 + tg* x).
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JlomManiHsiss KOHTPOJIbHAs padoTa

BAPUAHT Ne 1.
9 6
l.a) =; 0) —.
) 5 ) 5
2. a) Tperneit; 0) Tperneii.
JILI
6 6

4. sin%cos%ctgﬁ :_2(_1}/3 = _ﬁ )

6 2 2

s

5. sinE s cos3—n; 3nak "+".
7 8

(sint + cos t)2 _ (sint +cos t)z

1+2sintcost  cos? £+ 2sinzcost +sin’ ¢
. 2
sint +cost 3n
=%:1, t#—+nk kel

(sint+cost) 4
7. (sint+cost)2 +(sint—cost)2 =sin’ 7+ 2sinzcost +cos? 1 +

+sin?¢—2sintcost+cos’t=2.

. 12 n
8. smz=E, —<t<m,ToecThcost<O0,

2
cost=—\1-sin? ¢t =— 1—% :1_35,

- -5
tgt=——1; ctgt =—.
& 5 € 12

9.a) 6)

fTY /\ X
25/ L5 in M s 1n Wﬁ 2n -150 -1n 05t 9 05% In 15n 2n

10. f(x)=x2—5x+4

f(cosx):coszx—5cosx+4:cos2x—l—5€osx+5:
=5-5cosx—sin’ x.
BAPUAHT Ne2.
n b
l.ay—; 6) —.
)53 03

2. a) Yetseproii. 0) TpeTneit.
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2n _4TE

3. —;
3 3
4. sins—ncos3—n-tg£=l~ —ﬂ 3:—£.
6 4 3 2 2 4
5. cosE, sinﬁ; cos£<0, sinﬁ>0. 3Hak
8 15 15

2

6 (sinz‘—cosz‘)2 (sint—cost)

" 1-2sinzcost  (sint—cost)?

7. lokasats: (sint +cos t)2 - (sint —cos t)2 =4sintcost,

,Z[OKaBaTeJ'ILCTBOI

-1, z¢%+2nk,kez.

(sint+cost)2 —(sinz—cost)2 =1+2sintcost—1+2sintcost = 4sintcost .

5 3n .
8. cost=——, m<t<—,TOCCThb Sin t <0,

9.
a)

\ /\ X
-27:W ~0.51 1W 15n 21
=2

0)

2;

- -15% -ln -05m -£1 05t In 15n 2n

10. f(x):—x2 +4x+3,

13 2
sint=—_|1— iz 7—2 t t—E ct, t—i
13 130 8T ATy

f(sinx)z—sin2x+4sinx+3 =1—sifi® ¥+2+4sinx =

=cos?x+2+4sinx.
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