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10.

YACTD 2. 3AJAYHHK

3ATAYH HA NTOBTOPEHHE

a) [81—217 2,7~ 4 :0,65= [8——25]-27—E 8,
3 36 36/10 3 100

4 27 )41 20 127 20 1158 273 20_33 20 _

310 3 141 910 3 #1 12 3 2 3
—161 62162 -62-152 6% 03,
2 3 6 6 6 6 6

(11 13] 8 [33 26] 144 £1 #3

6

~

153+ 35 ) L4415 0.5628=| 1o+ | oo - s
24 36 72 72) 100 55 162

58 36 3 261.36361 3.2 3 23 ..

72’25 10 242 285 10 10 10 10

a) 3x(x-5)-5x(x-8)=3x% - LB% —5x° + 1B =-2x%;

6) 2y(x - y)+y(By-2x)= 2yf —2y" +3y° - ¥ =y*-

8) 2x% — x(2x — 5) — 2(2x - 1) - 5 = 0; 247~ 2¢7 +5x-4x+2-5=0;
5x — 4x =5 - 2; x = 3. Omsem: 3.

6) 6x(x + 2) - 0,5(12%% — Tx) — 31 = 0; 647 +12x~ 647 +3,5x~31=0;
15,5x = 31; x = 2. Omsem: 2.

(b+c—20)(c-b)+(c+a—2b)(a—c)—(a+b 2¢)a - b)=0
ORI SVIS NV N S
+ab — +2d6 - 246 =0; 0 =0.

a) (a + x)’ a® + 2ax + x% 6) (6b — 3)? = 36b> — 36b + 9;
B) (8x + 3y)’ = 64x% + 48xy + 9y?; r) (9p — 2q) = 81p? - 36pg + 4¢°.

a)(36 - 1X3a+1)=9a?- 1;6)(x - I 2 +x+1)=x3-1;
B) (10x® — 552)(10x® + 5y%) = 100x® — 25y%; r) (x + 4)Xx® — 4x + 16) = 2 + 64.

a)(@a-1¥a-2)-(a-5K6+2)=a*-2a-a+2-a>-3a+5a+15=—-a+17;
—~«-0,8) +17=0,8 + 17 =17,8;
6)(m+3P°-(m-9Xm+9)=m?+6m+9—-(m?-8l)=m?+6m + 9 - m?+ 81 =6m+ 90;
6 (-0,5)+ 90 = -3 + 90 = 87;
B)(a-3Xa+4)-(@+ 2 a+5)=a*+4a-3a-12-a%- 5a - 2a - 10 = —6a - 22;

iy -% 22-1-22=-21;

Ne+2P-(c+4d c-4)=c?+4dc+4-(c*-16)=c*+4c+4-c®+ 16 = 4c + 20;
4-(0,25)+20=-1+20=19.

a) 532 - 4832 = (53 - 43) - (53 + 43) =10 - 96 = 960
910 910 9107
6) ) T
1377 128"  (187-128) (137+123) 14. 2862 28 4
)144' -18° _(144-18)-(144+18) 2126 Wz_i_ll.
153°-90° (153-90)-(153+90) 1692433 3 3
7.8-8.7+7,8:1,3 _7,8(8,7+1,3) _7,8- 101 Q_o'rs

100 100 16010

a) ax® + 3ax = ax(x + 3); 6) 15x%? + 102% — 20x%° = 5x%y(3xy + 2 - 4p%);
B) 5a%b — 6@’ = a?(5 ~ 6b); r) 195c°p® - 91¢°p® + 221c%p'? = 13c%p¥(15¢® - Tc’p + 17p°).

r)

a)ax +bx +ac+bc=(a+bx+(a+bk=(a+bdx +c);

6) 4a + by +ay + 4b = 4a + b) + yla + b) = (a + X4 + y);

B) 9m2 —~ 9mn — 5m + 51 = 9m(m — n) — 5(m — n) = (m — nX9m ~ 5);

r) 16ab? + 5b% + 10¢® + 32ac? = 16a(b? + 2c%) + 5e(b® + 2¢) = (b* + 2¢*N16a + 5e).



Poineine yspaxusim K yeoumxy A I. Nopaxsamea u A 303 @

11, a) 17°+17°=17" (17 +1)=1718:18;
6) 3'7+3" (3°+1)=3"-10=3"3*-10=3" -90:90;
B) 427 +427 =427 (41+1)=42"-43143;
r) 27428 =2 (28 +1)=2%.9=2" 2% 9=27.72:72.

12.8)2,7-6,2-93-1,2+6,2:-93-1,2-27=27(6,2-1,2) + 9.3 x (6,2 - 1,2) = (6,2 -
- 1,2)-(2,7+9,3) =512 = 60;
6) 125-48 - 31-82 - 31-43 + 125-83 =125 -(48 + 83) -~ 31 x (82 +43) = 125- 131 ~ 31 x
%x 125 =125 (131 - 31) =125 - 100 = 12 500;
B) 109 - 9,17 -5,37-72-37-9,17+ 1,2- 72 =9,17- (109 - 37) ~ 72 x (5,37 ~ 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 x (18 ~ 16) =
=(19,9 + 30,1) - (18 — 16) = 50 - 2 = 100.
13. a) m? - 49 = (m - TXm + T); 6) a%c® ~ 9 = (ac — 3Xac + 3);
B) 64p” — 81q* = (8p - 9q)(8p + 9q); r) 10x* - 10y* = 10{x* - y?) = 10(x - y)x + y).
14. a) c¢? - 64 = (c — 8Xc + 8); 6) 25a* - 20a%b + 4b* = (5a% ~ 2b)%
B) 5a% + 10ab + 5b% = 5(a? + 2ab + b?) = 5(a + b)%;
r) 15a® + 156% = 15(a® + b%) = 15(a + b}a® - ab + b?).
150a) - xly - xp’ + P =x*x -y) - yAx - = (x - PP -y =(x -y x (x —yHx + y) =
=(x - p)ix + y);
6) d% - 16d + 55 = (d - 5)d - 11); d, = 5; d, = 11;
BYm? - 2n - m —4n? = (m? - 4n?) - (2n - m) = (m — 2n}m + 2n) — (m + 2n) = (M + 2n}m -
-2n-1)
r)n*+16n+39=(n+ 13)n + 13)i n, = -13; n, = -3.

Ga+6b‘6(a+b)_§.

2 ¢ — -
16. a ma ma=ma(a m): ma(m a)=

) = =-; 0) — ~a;
Ta+7b T(a+b) 7 m®-ma m(n-a) m(m-a)
py 2P0 _Ap-2q)_ 22a-p)_ 1. . ry‘—Zy‘=y‘(x—2)=_y‘(x—2)=_y
16a-8p 8(2¢-p) TQRa-p) 4 = -1’ Se-n Pl T
- - 3 2 _
17. 8) b7 __ b 72=*1 ; 125y +12:(5y+1)(25y 52y+1):5y+1;
b -14b+49 (b-7) b-T 1-5y +25y 1-5y+25y
8) ¥ -2 (y-xNy+x) y+x. o A2l art-2el 1
xt-2xy+y? w-x° y-x 8t +1  (2t+1N42-2t+1) 2t+1
5 _ogmi 4 _ 314 12
18,0y 2027 _270QT-D (@) 26 3”26 26

9 +9+9° 95 (9°+9+1) (3°) 91 3791 91
11 _glo_ g8 9 @2 o 319 17
6) 813 AL L 55=#=2-5:10.
4 4NN T g1y @R 11 20

5 _3x-3y+5x+5y _Bx+2y,

ra

19. a)

1 x-2 1+x*-2x (x-1) 3
St = =———i 6) ——+ 7
x x x x x+y x-y (x+ydx-y) X" -y
1-5d° d-5 1 1-pd" - +5d+4% 1.

& @ F

5S¢ . 3¢ b . 3¢ _35c+18c _ 53¢

6c+6 Tc+T 6(c+1) T(c+1) 42(c+1) 42(c+1)

3c+2 5 3c+2 5 _3x+2-5c+10 12-2c
20. a) — —— s -—= 2 = ]
¢ ~4c+4 -2 (c-2)° c¢-2 (c—2) (c-2)
2mn 2m 1 2mn 2m 1
6) EC I E A 7 =t =
m'+n° m°-n° m-n (m+nm*-mn+n®) (m-n}m+n) m-n

_2mn(m-n)+2m(m’—mn+n*)-(m*+n°) _ M—Bﬂﬁ{+2m3—2m";+2n({—m3——n° B

(m+n)m*-mn+n*Xm-n) (m+nXm®~mn+n*Ym-n)

B)

r)

_ m® -n® ___(m-n)m*+mn+n®)  m*imn+n®
(m+nXm’ -mn+n*¥m-n) (m+nXm’-—mn+n)m-n) m® +n’

B
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3a(16 - 3a)+3(1+2a)‘2 9a _ 48a- 9a? _3+6a_2-9a _

B)

9a® - 2-3a 3a+2 (3a -2X3a+2) 3a-2 3a+2
_48aA9a2—(3+6a)(3a+2) (2-9a)X3a-2) _
- (3a-2)3a+2) B
748u—9a”—9a—6—18a’—12a—6a+4+27a1718a_ 3a-2 _ 1
- (3a-2)(3a+2) T(3a-2X3a+2) 3a+2
o y2+4 1 v +4 1 _fea-yte2y-4 2y
y'+8 y+2 (y+2)(y —2y+4) y+2 (y+2)(y 2y+4) y S48’
21. a) Xy _S_y:(x—y)(x-fy)».'iy:_:n_y; & c -49 2c+14_(c 7)(c+7)5d_£i;
3xy x-y 3xy-(x-y) x 10cd  5d 10cd-2(c+7) de
5) x*-10x+25 2x-10 _(x- 5 (x— 4Nx+4) _ (x-5)x— 4)
3x+12  x*-16 3(x+4)-2(x-5) 6
9 t'+8 _4t+9 =(t+2)(t -2t+4)(4t+9)=ﬁ.
1264427t £2-2t+4  3t(4t+9Kt* -2t+4) 3t
22, 1) (ﬂ_ 2b )( +b)_(a+b)2~2ab (a+b)=(a2+2ab+b2—2ab)~(a+b):a’+bz;
a a+b a(a+b) a(a+b) a
6) [___] b -a* _b-a ab 1
a b ab ab (b a)(b+a) b+a

n mn m n mn
23. a) = + 3 =
(n mn m* mn] m+n [n(n~m) m(m~n)] m+n
[ n J mn t_p? mn (m n)m+n)- mn _ (n—m)(m+n)-mn _

n(n- m) m(n-m)) m+n mn(n m) m+n mn(n- m)(mwl) mn(n-m)m+n)
?-25 1 a+5 _ (a-5)a+5) a+b a-5 a+b

6 - - = =
) a+3 a’+25 a’-3a (a+3)a(a+5) a(a-3) a(a+3) a(a-3)
_(a-5)a-3)—(a+5Ka+3) & -5a-3a+15 -4’ -5a-3a-15 -16a _ 16
a(a+3)a-3) a(a+3¥a-3) a(a®-9) a®-9’
5x-3y=1 =44; =4; =y;
24. a) x-3y=14; S5x-3y= 14 l1x =44 x=4 x=y Omeem: (4 2).
2x+t=10; 6x+3y= 30 2x+y=10; |2-4+y=10; |y=2.
3x+4b=5 4b= =279; =9; =9
%) x + 5| [[|3a+ 55; N 3la a=9; a Omeem: (9; 7).
Tx-b=56; }4)|28a—-4b=224; |Ta-b=56; |7-9-b=56; |b=T.
) 4x-Ty=30;|(-1)f[-4x+Ty=-30; ([2y=60; y=30; y=30; y=30;
B +
4x -5y =90; 4x-5y=90; 4x-5y=90; |4x-530=90; |[4x=240; |x=60.

Omaeem: (30; 60).
N —2a+4b=-11;}{-1)
4

20-4b=11; |6a=12; a=2; a=2 a=2;
+
0+4b=1; 4a+4b=1; 26-4b=11; |2-2-4b=11; (4b=-T; |b=-175.
Omeem: (2; —-1,75).

25. a) {4x+5y=1; ‘( 2)|{4x+5y=l; +{0=_9; Omeem: Her pelleRHA.

2x+2,5y="5;(-2)| | 4x-5y=-10; |4x+5y=1.
4x-3b=12;
6) 4I 4x-3y=12 . 0=0; Omaeem: BecKc TBO i
—x-y=4; [{(-3) 4x+3y-—12 4x-3y=12. R
28. a) 571~37 12;:5 13 __’1_/{.%_2=5 2=3;

7V 169 K 169 i 3

2 2 [—
6) 165" -124 165-124)(165+124) 289= @:E:s—lu

164 164 Y 1644 4 2 2

8 4-7 /5— 4-—‘f2459 - ———4—4=0;
. Jus,s -96,5° _ [(145m5- 965)(1455+965) [40 2af121 710 _ 77

193,5% -31,5% \J (193,5-31,5X193,5+31,5) V,wﬂm 225 915 135

* Nt — HOMEPA 3aR3HMR N3 yuebrnKos 2006-2008 rT. (N) — Homepa 3a82HmR M3 yuebumukoe 2002-2005 rr, [N?) — HOMED) 3ARAMMH M3 YUeOHMKOS.
2009-2014 1.
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27.

28.

29.

31.

32.

a) V12=14-3=2V3; 6) V54a’ =9 6.a°-a =3a6a; B) VB2 =V4 2.2 =22V2;

r) J49d =7d.

a) 2v5 =45 =420; 6) bJ3 = b -8 =—/36%,b<0; 8) T\3a =+/49.3a =147a;

r) —a~/_=—\/az_~=—~[271?,a>0.

a) 2V125+2420-280=2255+2J4.5-216 5=2.55+2.2J5-2.45 =
=10J5+45 -85 =6.5;

6) V92 —v25a —\36a =3va - 5Ja -6va =8Va;

B) 5J12-2V48 +2v27 =544.8-2V16 8+29.3=5-2{3-2-4/3+2.3J3 =
=10V3-83+63=8.3;

1) 0.1V5m —/0,45m +2/80m =0,1V5m - /0,09-5m +2V16 5m =
=0,1y5m —0,3(5m +2-445m =0,15m —0,35m +8v5m =7,8V5m.

a) |(V7-2) 2+,/ Vi-3) =[VT -2 [VT -3 =T -2-T +3-1.

IlepBrift MORYNHL PACKpBIBAEM CO 3HAKOM ++», TAK KaK «/7>2. 2 BTOPOH — CO 3HAKOM «—»,
Tak Kak V7 <3.

6) ,/ - —2J2 f ) =iz -4]- 2|2 V3|=-Vi2+4-4+2/3=
2+2f=— 3+2J3=-2J3+2J3=0.

I'Iepsm“« MOAY/Ms PACKPLIBAEM CO 3HAKOM s¢—», TAK Kak V12 <4, a BTOpO#i — CO 3HAKOM
++s, TAK K&K 2>V3.

a) 0,4a’ 25 =0,4a%- 5 =-2a,a>0,b<0;
red a (<)

J"s Z\{b_—’ ﬁf—l-%-("‘] b +at=a'~b%,a<0,b>0.
a) (2+V6)(3V2 -2V3)=6v2-4V3+3/12 218 =62 - 43 +34.3 -
-249-2 = 5% ~ 43 +643 - 5% =2V3;
O (V23 - B8)( +33) = (5] =203
8) (2v5-3)(v3+3V5)=2V15+6(v5 ) ~(VB)' -8V15=6-5-3-V15 =27-15;
r) (c+J_)(c cJ_+d) c’ +(J_) = +(s/_) d=c +ds/_
1-Va 3-va__1-va  3-Ja_ B[ \/-)*(3*~/-)=
® 2Ja-1 3a-s 2(J’ 2) (Jz-z) 6(va-2)
_3-8Ja-6+2Va_ —Va-3 Va+3
6(Va-2) 6(va- 2) 6(va-2)
Ji+2 Jo-3 Jd+2 Je-3 Jd+2 Je-3

O Vedd Vedve” (] Vear(Je) VAo ra) Ve(ave)
Ve(Vd +2)-Ja(Je 3) ed +2le-okd +3Jd __2Je+3Vd

Ve (Ve +a) Vea(Jerdd)  ealderda)
1-a a+4Jab+4ab_ 1*(\/;) (\/Z) +4\/E\/E+(2JE) B
) Wavsds 3-3/a  4(Va+24b) 3(1-a) =
(1-Va)(1+va)-(Ja+2b) (1+Va)(Va+2Vb)
" flarzb)a(i-Va) T
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x? +x x(x+\/—] x(x+\/5)~\/§(1"\/§)7
x* +2 ﬁ x—+T 2 (x-V2)(x+2)
2)(« +J—x \/_x+2) x(x% +2) x

(:c +2) r+\/—) (x’+2)(x—\/§)_x—\/§-

-t 1 1]
34. a) (,z_yz,:(xx_yn)zwgzxn+y4zi+1:ﬂ;
x -y x y xy

1 d'<c“ 1 _(d-cXd+c) _

6) (¢c*-d?*)(d-c) 2:(%7;7)-

. 1 (11 1 -k 1
k=l - = (2= fp—m =2- ;
o (B=h7H T [ 1] TS TR T,
B ; 1 1\(1 1Y b-a da®-b*
bt -a ) s | S-S | =
r (a ) a) (a b][b" a”] ab ~ a'b®
a-b o a-b

ab (a-bla®+ab+b’)  a’+ab+b®

P , . . . -2 R w
35, (15500 ) "M’M”‘I" el D S
e o PR

x

-y -y
1 Y '
dze | 2o | ey V(2
I 1 _y—‘in_xbi W - v
,:7" yh x”'-yz"
! 2
22 3 . . .
4 o2 (-84 22y (3]0
;;‘_3‘ 9 29 3 2) 4
4 4
36.8)2r' +3x+1=0;D=9-4-2-1=1; x,:#rl; x,=‘34+1
6)5x%~8x+3-0;D=64-4-5-3-4; x,=>+2.6_3 , 8+2
10 10 5

—5-7

8)3x?+5x-2=0; D=25-4-3(-2)=49; x‘=T=—2; x,=

Omeem: -2; 1
3 5-9 4

) 14x* -5x~-1=0;D=25-4-14-(-1)=81; x,=—-—=-—=-

11 28 28
Omeem: -=; —.
72
37. a) (a° - 5)? - (2a + 3)* = 0; (a% - 5)* = (2a + 8)% la® - 5| = [2a + 3|;
1)a? - 5=2a+ 3; a? -2a-8=0;a, =4;a,=-2; Omeem: 4; -

2)a®-5=-2a-3;a°+2a-2=0;D=1+2=8; a=-1-V3; a,=-1+3.
6) Bx - IN2x - 2)=(x~4) + T;6x° -~ 6x - 2x + 2 =x% - 8x + 16 + T; Hx2 = 21;

x% =4,2; x=%4,2. Omeem: +4,2.

) (d% - 13)2 - (d - T7)% = 0; (d% — 18)% = (d - 77)% |d? - 13| = |d - 77);
1)d* -13=d-T77;d*-d +64=0; D=1 - 256 < 0. Omeem: HeT KOpHeii.
2)d*-13=-d+ 77;d*+d ~ 90 =0; d, = ~10; d, = 9. Omeem: -10; 9.

d-c  &d® (d-cf cdid—cf

e

r)2x—(x+1)P?=3x2-5; 3 -x'- 2 -1=3x>-5; -4x? = —4; x> = 1; x = +1. Omeem: =1.

38.a) x> - 17x + 60 = (x - 5)x — 12); x, = 5; x,= 12;
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6) 3x°+35x-38= 3(x+33—8}x—1)=(3x+38)(x—1); D =1225-4-(-38) -3 =1681;

_-365-41_ 76_ 38 -35+41_

! 6 6 3 * 6
B) 21’—2971+295=2(z~1)(x—zzﬁ = (x-1X2x-295); D = 88 209 — 2360 = 85 849;

297-293 297+293 295
| = =1 x,= =222,
4 4 2
r) 2% + 26x + 105 = (x + 21)x + 5); x, = —21; x, = -5;

1
3x*-10x+3 3(1_5}1‘3)_3;:—

39. a) = 1; 3x?-10x + 3=0; D =100 — 36 = 64;
x*-9 (x-3)x+3) x+3
10-8 1 10+8
x = =2 x,= =3;
6 3 6
Ex(x+1)(x-i]
2 - -
o rrd 55574 54y 4-0;D=1-4-5-(-4)=81;
X +x x(x+1)
-1-9 -1+9 4
Xy=———=-1 x,=———=~;
10 10 5
1
2(1—(x«~)(x~4)
2
g 2904 2 221 oyt 9r+4-0;D=81-32-49;
x“-16 (x—-4)x+4) x4’
9-7 1 9+7
X =——==; Xx,=——=4;
4 2 4
1
2(x+3)[x——]
2
r) 221528 2) 22l g5y -8-0,D=25-4-2(-3)=49;
x° -9 (x-3Xx+3) x-3
-5-7 -5+7 1
x, = =3 x,= ==,
4 2
40 2 10 1+2: 2 10 1+2x _ 2(x—2)+10—x(l+2x)_0 2x-4+10—x—2x’_0
YT 2 12 x Mz x-2 (x-2) 4 x(x-2) ’
- 2— b=
M=o; 2" -x-6 0;D=1*4~2'(*6)=49;
x(x-2) x(x—2)#0;
x, =-1—;—7=—g; x,:l:—7=2; x, = 2 — He ynosJjersopser ycaosmo. Omeem: -1,5.
6 2 112 2 1 12

T3z z+3 ©-0x x-3) x+8 w(x-3Kx+3)
2(x+3)-x(x-3)-12 _ 2x+6-x"+3x-12=
r(x-3Nx+3) L(x—axﬁa):cr,

x,=3; x, = 3 — He yHORNeTBOpAET YCROBRIW. Omsem: 2,

1= 14 .5 - 14 A Hx-2)+(x~ 2)'-14 0‘{5:I:-10+x'-4.,1:+4-14:0;
x-2 Fodxidzo2 -2 o x-2) (x-2)20;
x*+ x-20=0; x, =5; x, = 4. Omeem: -5; 4.
1 10 x-3 1 10 x-3 1 10 r-3 x~5-10+x(x-3)

~x?2+5x-6=0;x2-5x+6=0;x,=2;

B)

r) ——————=o—§ ————— - —=0 ————+—=0;, ———————=0;
x x*-5x 5-x' x x(x-5) 5-x x x(x-5) x-5 x(x-5)
x-5-10+x'-32=0; x2-2x-15=0; x, =5; x,=-3; X, = 5 — He yNOBIETBOPAET YCJIOBHIO.
x(x-5)=0;

Omeem: —3.



H3ss Ne — 2006-2008 rr., (N8) — 2002-2005 rr. () — 2009-2014 17, ARTERPR

41.

42.

43.

44.

45.

47.

a) x' - 17x% + 16 = 0; nyets x% = y, Torma y? - 17y + 16 = 0; y,=16;y,=1;x2=16; x* = 1;
x = *4; x = 1, Omgem: x4; %1,

6)x*-9x* +8=0;nyecrbx’ =y, Torma ¥’ -9y +8=0; y, =1;y, =8 x*=1; x* = 8;
x = %1; x=%J/8. Omgem: £1; +V8,

B) 9x* — 40x? + 16 = 0; nyers x? = y, Toraa 9y — 40y + 16 = 0; D = 1600 — 576 = 1024;
y,—40 32_8_4 y2=40+32=4: xz=i; x2=4; x:tg; x = 2. Omsem: iz; +2,
18 18 9 18 9 3 3

r) x* - 7x?-8=0; nycrb x’ =y, Torna y> -~ Ty + 8=0; y, =-1; y,=0; x* = -1; x* = 8;

HeT KOpHeii; x:ix/g. Omegem: is/ﬁ.

IlycTs 3aniaHKpOBAEHAA CKOPOCTh NEMeXofa X KM/4, Torja ero GpaxTHYeckas CKOpOCTh (X +
+ 1) kM/4. HaMe4eHHRIN nyTh COCTABAAET C OAHON cTopoHn 1,2 - x, a ¢ Apyro#i — 1 - (x + 1).
CocTaBHM ypaBHEHHE:

1,2x=1-(x+1)%1,2x - x = 1; 0,2x = 1; x = 5. [Iyth cocrasnser 1,2 - 5 = 6 (xm). Omeem.: 6 kM.
Ilycrs cobcTBeHHAaA CKOPOCTH JIOAKH COCTABIAET X KM/4Y, TOTAA CKOPOCTb JIOAKH, KOTopas
ABHTraeTcH [0 Te4eHHIO, paBHa (X + 3) KM/ 4, 8 CKOPOCTb JIOAKH, ABHralomeNcs IPOTHB TeYeH s,
pasHa (x — 3) kM/u. [TyTh, npofineHHN i nepBoit toxko#t — (1,5 - (x + 3) kM, a BTopo#t IoaKOH —
1,5 - (x — 3) kM. Tax Kak BeCb IyTb 45 KM, COCTABHM ypaBHEHHE:

1,5(x + 3) + 1,5(x ~ 3) = 45; 1,6x + 4,5 + 1,5x — 4,5 = 45; 3x = 45; x = 15. Omeem: 15 kM/4.

IlycTs CKOpPOCTH BEJIOCHMEAMCTA X KM/4Y, TOrAa CKOpocTh MoTouukiaucra (x + 30) kM/4.

Benocunenucr exan 44 + 36 = 80 Mun = %q:%q M npeoxoses NyTh Ex kM. MoTonuKIHCT

36 3
exan E = 3 4 M npeojoJsies NyTh —(x+30) 3Has, 4TO MOTOLMKAKCT npoexan Ha T KM Bosbme,

COCTBBHM ypaBHEHHE:

3 4 3 4 11

—(x+30)-=x=7; —x+18-=x=T; ——x=-11; x = 15. Omeem: 15 KM/u.

5 3 5 3 15

IlycTh nepBoEAYANbHAS CKOPOCTb ABTOMOGHJIA X KM/4, TOrfa yBeJWYEHHas CKOpOCTh — (x +
+ 10) kM/u. TlpofifieHHnli! MyTs NPH HAMEYEHHOHM CKODOCTH cOCTARNIAeT 3x kM. (PAKTHYeCKH 3a
mepBhie 2 4 ABTOMOOHTb MPOEXAN 2X KM. Ocranmeeca BpeM#A coCTaBiageT 1u — 12 MHH = 48 MuH =

= %q—%q, a OYTb 38 3TO BPeMA — —[x+10) CocraeuM ypasHeHnMe: 3x= 2x+ x(x+10),

3::2:+%x+8; 31—21—%:::3; %x:& x = 40. Omgem: 40 kmM/4.
IIycTp Ha onHO nuaThe Tpebyerca X M TKAaHM, a Ha capadaH — y M. CocTaBHM ypaBHeHHe:
3y=9 |(-3)[-3x-9y=-2T; =-8; =2
x+oy -3 3x-9y ~Ay=-8 4 " Omeem: 3 m; 2 M.
3x+5y=19; 3x+5y=19; x+3y=9; |x=3.

HYCTB nepBoBAYa/IbHAA CKOPOCTh BEJOCHNIENUCTa X KM/, TOTla CKOPOCTb Ha BTODOM 3Tame —

15 .
(x - 3) km/4. IlepBHI# YYACTOK BEJOCHIEAUCT NPOEXAJ CO BpeMEHEM — 4, & BTOPOK y4aCTOK —

4. Beck nyTL 0B mpoexan 3a E+L 4, CocTaBUM ypaBHEHHeE: 1—5-+—6—=1,5:
x-3 x x-8 x -
15, 6 150 15(x-3)+6x-1,5x(x-8) _ [15x-45+6x—1,5x" +4,5x=0;
x x-3 x(x-3) x(x—-3)#0;

-1,5x% + 25,5x — 45| : (-1,5); x? - 17x + 30 = 0; x, =2; x,=15.

Ecau nepsoBavyanbHas CKOPOCTh BeJIOCMMEXMCTa 2 KM/4, TO Ha BTODOM YYacTKe CKOPOCTb
cocrapaser 2 — 3 = -1 KM/4, YTO He YAOBJIeTBOPAeT ycaoBuio. x = 15; 15 - 3 = 12.

Omaeem: 15 kM/4; 12 xM/4.

. IIycTs coGCcTBEHHAST CKOPOCTb JOAKHM X KM/4 (B CTOfYeH BOAe), TOrAa CKOPOCThL JOAKH IO

TeyeEHI0 — (x + 1) KM/4, a 0poTUB TedyeAus — (x — 1) kM/a. ITyTb OO TeYeHHIO JIOAKA DpolIJIa

2 2
4, & IPOTHB TeyeHHA 3a —— 4. IIyTh TyAa K o6paTHO JOAKa Opolnia 38 —+
+1 x-1 x+1 x-1

7

12

3a q

I 3a 35 MAE = 3
60
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49.

al.

52.

53.

CocrasuM YPaABHEHHE!: —2—+—2— 7 _2_ L_i=ﬂ;
x+1 x-1 12 x+11112

2-(12(x—l)+2-l2(x+1)-7(x+1)(x—1)=0' {24:—2{+24x+2{—7x’+7=0}
12(x+1)}x-1) 12(x+1¥x-1)#0;

~Tx?+48x+ 7=0]-(-1); Tx* - 48x - 7=0; D = 2304 — 4 - 7 - (-7) = 2500;

48-50 1 48 +50

x = 11 =—? — He yJOBJIeTBOpAET YCJIOBHIO, T.K. X, < 0; x, = =T7. Omgem: T kM/u.
IlycTh 3aBOA BHWIONHWJ IJIAH 3a X AHeH, TOTAA N0 MUAHY 38BOJA AOJKEH Ohil BHOONEHMTH
0
aasaHne 3a (x + 1) nHedlk. [lHeBHada HOpMa NO IJAHY cocTampiasna Gul 1—8—1 CTAHKOB,
x+
80 180 180
a ¢GaKTHUeCKH — -— cTaHkoB. IlepeBHIO/JHeHHe THEBHOR HOPMHBI COCTABKIO ~ i HIR
x
2 craBKa.
1 180 - —-2(x+
Cocranmy ypasmemne: 180 180 -2 80 _2-0; 180(x+1)-180x-2(x+1)x -0,
x x+l x x+1 x(x+1)
]Sﬂ’ - — 92 _ =0
% +180-180% -2x°-2x=0: )2 5 4 180-0]: (-2 22+ x - 90 =0
x(x+1)=0;
x, = =10 — Re yzoBJIETBOPSET YCIOBHIO, T.K. X, < 0; x, = 9. Omegem: 9 crankoB.

IlycTh nepBriii ABATATENb PACXOAYET B 4AC X T, TOTAA BTOpod aBuratens — (x + 2) r. [lepsurit

27
ABMTaTeNb paboran ﬁ 4, a BTOpo# aBHraTenb paboran —% PasaocTe paborbi ABHraTeei
x x+

320 270 320 270
cocTapaAeT —— ——— HJH 5 4. CocTaBUM ypaBHeHHe: —— ————==3;
x  x+2 x x+2
@_ 270 _5-0; 320(x+2)—270x—5x(x+2)70> 320x+640-270x-5x*-10x=0;
x  x+2 ! x(x+2) x(x+2)20;

-5x% + 40x + 640 = 0 : (-5); x> - 8x — 128 = 0;
%, = 16; x, = -8 — He yZOBNETBOPAET YCJOBHIO, T.K. X, < 0; 16 + 2 = 18. Omseem: 16 r; 18 .
IlycTh rpys 6ni1 mepeBeseH 3a x peiicoB, TOraa nNpeamojaranoch ciaenath (x + 4) pedcos.

T, 8 MAIOHHAI, Ko‘ropoﬁ nepeBO3HIR

. 30
praononuuuocn; TIJIAHHPYEeMOH MA1IHHEL COCTaB/sAET 1
x+

30 30 30
rpys cocraadger — T. ['pysonoareMHocTh BTOPO# MalIuubl Gosbime HA < uan Ha 2 T.
x x x
Cocrapum ypasmemme: S0~ 30 _g 30_ 30 o o 30x+4)-30x-2xx+d)
x+4 x x+4 x(x+4)
- _9y2 _ =0
0% +120- 30% ~2x°-8x=0; -2x2 - 8x + 120 =0; x* + 4x ~ 60 = 0;
x(x+4)=0;

x, = 10; x, = -6 — ue yxoBieTROpAeT yCJIOBHIO, T.K. X, < 0. Omeem: 10 peficos.

IlycTs TOKaph fomker 6ma paborats X RHedl, HO pabortan (x — 6) gmeii. 3a (x — 6) AReit or
M3roToBHJ (X — 624 + 15) netaneit, a A0/1XKeH Ghin HATOTOBATL X - 24 getanu. UsroToBun or
Gosblne Ha (x — 6) - 39 - x + 24 uan Ha 21 metass.

CocTaBuM ypaBHeHue: 39(x — 6) — 24x = 21; 39x — 234 — 24x = 21; 15x = 255; x = 17.
Tokaps mosxeH 6w paborats 17 amefi.

DAKTHUECKH OH M3roToBHA 39- (17 —- 6) = 39 + 11 = 429 peraneit. Omeem: 429 geranedt.

IlycTs B 1epBoi wikoae 61710 X yYamuxcs, a BO BTOPO#l IIKoJe — y yyawuxes. IlepporayansHo
B ABYyX WKoJax 6uiso x + y wam 1500 ywammxes. 10 % or 9mcna ygaluxcsi 0epBoH LIKOJIB
cocraBnger 0,1x, a 20 % oT uymncia yvamuxca Bropo#t mkoam — 0,2y. Yepes roa B AByX
mkosnax crano 0,1x + x + 0,2y + y uam 1720 yuamnxcs. CocTaBUM CHCTEMY:

x+y=1500; (-1,1)| {-1,1x-1,1y=-1650; [0,1y="T70; y=T700;
1,1x+1,2y=1720; 1,1x+1,2y=1720; x+y=1500; |x=800.
Omeem: 800 ywammuxcsa, 700 yyamuxcsa.
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54. TlyeTh WwBeA Wna B AeHb X CYMOK, TOrAa MJaEMpoBaia wuts (¥ — 2) cyMiu. ITo nnany wsea

JomxHa Guita pabotaTh

60 56
5 auda. Curnna ona 60 — 4 = 56 cyMok M pakTHyeckH pabotara —
- X
. 60 56
nueii. PasAuna B niaRMpyeMoM i GaKTHYECKOM BPEMEHH COCTABIAET P i uau 4 nuA.
x = x
CocrapumM ypaBHeHue:
60 56_4. 60 56

. 60 o 60x - 56(x -2)—4(x -2)x -0 {60:-56(::-2)-4(;-2);:—0;
x-2 x ‘x~-2 x (x-2)x (x=-2)xz0;

-4x% + 12x + 112 =0 : (-4); x* - 3x - 28 = 0;

x = T x, = —4 — He YIOBJETBOPAET YCNOBHIO, T.K. x, < 0. Omegem: 7 nueit.

55. IlycTb CKOPOCTL NEPBOTO BEJOCHIEOHCTA X KM/Y, TOrAa CKOPOCTb BTOporo — (x — 2) Km/u.

120 20
Bpems B IyTH HepBOro BeJJOCHMEAUCTA —— Y, & BTOPOro -— 2 4. Pa3HoCTh BpeMeHHU B NYTH
x

120 120
BEJOCHIIeNHUCTOB COCTABJAAET —— ——— HJIH 2 4. CocTaBum ypaBHeHHe:
X x =
120 120, 120 120 , o 120x-120(x-2)-2x(x-2)
x-2 x x-2 x (x-2)x
- —9x? =0:
J20% - 120% +240-2x"+4x=0: o, 0\ o040 |1 (=2); 22 - 2x ~ 120 = 0;
(x-2)x%0;
x, = 12; x, = -10 — He yn0OBAeTBOpPsET YCIAOBHIO, T.K. X, < 0. 12 - 2 = 10.

Omeem: 12 xm/4, 10 kM/u.
56. TTycTh CKOPOCTh JIerKOBOrO aBTOMODHAA X KM/Y, TOria CKOpocTh rpy3oBHMka (x - 20) kM/u.
30 30
Bpemsa B mMyTH /1€rK0BOr0 aBTOMOGHJIA COCTABAA€T — Y, & I'PY30BHKA — Wq. Tak kax
* _
JIeTKOBOM aBTOMOOH L Bhlexasa Ha 10 MMH noaxke, a npuexan Ha 15 MMH panblie, TO OH OblI B

1 .
MyTH Ha 15 MMH MeHBINE HIH Ha Z‘L C APYrod CTOPOHBI PA3HOCTh BpEMEHH B [TYTH COCTABIAET

30 30 30 30 1 30 30 1
——. CocTraBiM ypaBHeHue: ——=—; ————=0;
x-20 x x-20 x 4 x-20 x 4
4-30(x-4) 4:30(x~20)-x(x-20) _ [120% - 1267 +2400-2"+20x=0;
4x(x —20) " |4x(x-20)=0;
-x* + 20x + 2400 =0 | : (-1); x* - 20x ~ 2400 = 0;
x, =60; x, = ~40 — He YAOBJIETBOPAET YCJIOBHIO, T.K. X, < 0. Omaem: 60 kM/4.

57. TlycTh CKOPOCTH NMEPBOTO TYPHCTA X KM/4Y, 8 BTOPOro — y KM/4. 3a 1 4ac nepsmit npeogoien
1+ x kM, a BTOpoit — 1 - y kM. Tak Kak TYPHMCTH BCTPETHJIUCh 4eped 1 yac, TO BMecTe OHH
npeogonein 50 kM. CocTaBuM mepsoe ypasHenHe: x + y = 50, BpeMa B nyTH MeXay NYHKTAMH

50 50
NnepBoro TYpucTa cocraBiaser — Y, a4 BTOpOTO — — 4. PasnocTb BpeMeHH B 1yTH COCTaBJIAET
x Yy

50 50 5
———— uau 50 MuE = — 4.
x v
x+y=50; y=50-x;
50 50 5
CocTaBuM ypasHeRHe: ———:E. CoctaBuM cucremy: 150 50 5 50 50 5
x ————= -—=—

y x 6 [50-x x 6

50 50 5_o 50x-6-50(50-x) 6-(50-x)x5 .
50-x x & 6x(50 - x)

300x — 15 000 + 300x - 250x + 5x% = 0; 5x + 350x - 15 000 = 0 : 5; x* + 70x - 3000 = 0;
x, = 30; x, = 100 — He yIoBJeTBOPsAET YCAOBHIO, T.K. X, < 0; y = 50 — 30 = 20.

Omeem: 30 kM/4, 20 KM/4,

58. [IycTs kaTep men €O CKOPOCTLIO X KM/4, TOTAA ero [LIAHHpyeMad cKopocTb (¥ — 6) km/u,

4

36 36
IInanupyemMoe BpeMs COCTABASET ~—6q, a ¢paxTAYeckoe — — 4 PasAocTh MeKAy BHMH
x— x
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cocraBafer —3§——3—6 uan 18 Mun = 1!{, CocTaBHM ypaBHeHHe: ﬁﬁ—s:o.a:
x-6 «x 10 x-6 x

36 36 5 g 36x-36(x-6)-0.3x(x-6) . |367-36%+216-0,3x"+18x=0;
-6 x (x-6)x " lx-6)x=0;
—-0,3x% + 1,8x + 216 = 0 : (-0,3); £? - 6x -~ 720 = 0;

x, = 30; x, = —24 — He yAOBAETBOpAET YCJIOBAIO, T.K. X, < 0. Omsem: 30 km/y.

59. IlycTh KATeTH TPeYrosibHAKa PABHKW COOTBETCTBEHHO X cM KM y cM. Tak kaxk nepumerp 84 cm,
TO MOXXHO COCTABHTL NepBoe ypaBHeHue: X + y + + 37 = 84, Hcnoabsya Teopemy Ilndaropa,
COCTABAM BTOpOe ypaBHemue: x° + y? = 372 CocTaBum CHCTeMy:

x+y+37=84; |x+y=4T; y=47-x;

Pyt =874 |+ =1369; |x®+(47-x)"=136%
2" - 94xr+840=0]:2; x> - 47x +420=0; x, = 12, x, = 35; y, =47 - 12=35; y, = 47 - 35 =12,
Omeem: 12 cM, 35 cM.

60. y=~/;

a) x € [0; 4]. Hanmensimee 3pauenne npu x = 0, y = 0; HarGosbmee 3HAYeHRe OPH X = 4, y = 2;
6) x € [9; 10). HanMeBbmee 3uavenne npu x = 9, y = 3;
HarGO/ILIIero 3HAYCHAA HeT, TAK KAK HeT HAMGOJbILEro 3HAYeHHSA X;
B) x € [1; +x). HauMeREInee 3Ravenne OpH x = 1, y = 1;
HAHGOALITEro 3HAYEHNA HeT, TaK Kak HeT HAuGONbIIero 3HAYeHHs X}
r) x € [3; +x). HauMeRbmIee 3Rauenue Opy x = 3, y=v3;
HaubOABIDEro 3BAYEHHS HeT, TaK KaK HeT HAHGOJNbLITEro 3HAYEHHA X;

6l. a) x| =(x -1 -1;
y =l
y=G-12 -1
x =1 x,=3.
Omsem: —1; 3.

x2+2209_-94x+12*1369=0;

6) Vvx+3=-1-x;

y=vJx+3;
y=-1-xx=-2.
Omeem: -2.

B)frl=(x+2F+2;

y=ld;
y=—(x+2?%+2;
x,=-1;x,=-2

Omeem: -2; —1.

) Yx-1=8-x;
y=Jx-l;
y=3-xx=2.
Omeem: 2.
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62. f(x )—{

+1, ecaa x> 0;

2x°+4x+2, ecamn -2<x<0

2x? + 4x + 2=2(x2+ 2x+ 1) = 2(x + 1)%

a) f(-3) me cymecrsyer, Tak kak x > —-2; f(0) = 2; f(5) = 6.

6)

63. f(-r)=[

6)

2x*+4x-1,ecan x >0.
a) f(-2) = -3; f(0) = -1; f(5) =

B) oG/IaCTh ONPefeNe s

D(y) = [-2; );

obnacts 3rauenni: E(y) = [0; «).

f(x) 2 0 (byHkuuAa He OPHHMMAET OTPULATESLHRIX
3HaueHHH);

¢yuxknuas ybuBaer opu x € [-2;
byuknas aoapac-rner opu x € [-1; 0] v U (0; o);
opu x = -1 f(x) =

x-1, ecrA-2<x<0;

B) obnacth onpefenenunsa: D(y) = [-2; o);
obnacts 3navennti: E(y) = [-3; «).

-2+J€,~}

f(x) > 0 opm xe

2+J_

opu x=—/—— f(x) =

dyuxnua Boapac'rae'r Ha Beeli o6acTE onpeAeeHH.
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I'JIABA 1. HEPABEHCTBA U CHCTEMBI HEPABEHCTB

§ 1. Jluneiiapie ¥ KBAZPATHbIE HEPABEHCTBA

a)2x-5>9

a=-1:2-(-1)-5=7;a=8:2-3~-5= 1. Yncna -1 a 3 He ARNAIOTCK PeIICHAAMH HePABCHCTEA.
6) 2 - 6x < -10

a=-2:2-6-(-2)=14;a=4:2-6-4 =-22.

Yucno —2 He ABNAETCSA, & YHCAO 4 ABASETCA pemIeHHEM HepABEHCTBA.
B) 7-3x <13

a=-15:7-3-(-15)=14;a=4:7-3-4=-5.

Yncno —15 He ABAAeTCA, 8 THCHO 4 ABNAETCA PemeHHeM HepaBeHCTBA.
r) 4x + 5> 17

a=-2:4-(-2)+5=-3;a=5:4-5+5=25.

Yucao —-2 ge ABJAAETCHA, & YUCIO 5 aBnsaerca pelleEHeM HepABEHCTBA.

a)d4a-11<ae+13;4x-a <13+ 11;3a < 24;a < 8; a € (—»; »);
6)6 —4c>T7—-6x; ~4x+6x>7~-6; 2c>1; c>%; ce %:“
B)86+3<9b-2;8 -9 <-2-3;-b<-5b>5;be (5 =)
r)3-2x<12-5x; -2x +5x <12-3;3x < 9; x < 3; x € (~»; 3).

)i—"}:“ <0 |15 57“15 352" 15<0; (5-a)- 5 - (3 - 2a) - 3 < 0;

25-5a-9+6a<0; -5a+6a<9-25 a<-16;a € (—o; —16);

o) X4, 13-4 o1 q, 44 10,1848 5 0, b 4)- 5+ (13-4b)-2<0;
2 5 a 5
46 LA
5b+ 20 + 26 — 86 < 0; 5b — 8b < 20 - 26; -3b < ~46; b>"2; be|
"—I—L% 12 1;112 5*3‘“ 12 (x+7)-3>(5+4x) - 4;

3x + 21 > 20 + 16x; 3x — 16x > 20 — 21; -13x > -1; I<$; xe(—w;ﬁ}

6 6-y y+6 .35 6;'35<y+6
7 5 7

30 -5y < Ty +42; -5y — Ty <42 -30; ~12y <12; y > -1; y € (-1; »).
a)a(a - 2)-a?>5 - 8a; & —2a- 4 >5-8a; -2a + 3a > 5; a > 5; a € (5; ©);
6) 542 - 5yly + 4) 2 100; 557 - 557 —20y2100; ~20y > 100; y < —5; y € (—o; —5;

B) 3x(3x — 1) - 9x2 < 2x + 6; 97 —3x— 947 <2x+6; —8x - 2x <6; ~5x < 6; x > -1,2;
x € [-1,2; o); 1 1
r) Telc = 2) - c(Tc + 1) < 3; ]6{—141:—}6(—c<3; -15¢ < 3; c>—g; ce[-g;m}

a)xz—61*720;:,:-1;:,:7;(::{-l)(x—7)20;
-1 22 75 x € (-0 1] U [T ©). et oo
-1 T x
6) —x2+6x-5<0|-(-1);x2-6x+5>0;x,=1; x,=5; (x - 1x - 5) > 0;

x<1mmmx>5;x e (—o; 1)U (5; w); m

B) x*+ 2x - 48 <0; x, = -8; x, = 6; (x+8)(x—6)<0'

W -8 < x <6; x [-8; 6];
-8 6 x

r)

35 6-y) S5<(y+6)T;
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r)—x?-2x+8>0|- (-1} 22+ 2xr-8<0;x,=-4x,=2;(x+4Nx-2)<0;

“A<x<2xe (42 T Gmlr o
-4 2 x

6. a)4x2+4xr-320;D=16-4-4-(-3)=64; r,=2-5_12_ 8. _-4+8 4 1
o8 8 8 2 3 8 2
4 x+§ x_l > 0; xs_g HIR le; x€| —oo _§ ! l;eo W—)
20772 2 2 2|2 ~ 3 1
2 2
6)12:2+x-1<0;D=1-4-12-(-1)=49; r,=227-_8_ 1, -1+7_6 1
24 24 3 24 24 1
12 J:+l x~l <0; —l<x<l; xe —l;l m
EY 3°°°% 31 _1 ‘O
3 4
B)6x2— Tr—20S0; D=49 - 4-6-(-20) = 520; x, - —25-_16_ 4, _T7+23_30_5
12 12 3 12 1z 2
N T
6 x+i x—E <05 —inSE; x€ —i;é; 4 5 x
31%72 3553 3z -4 3

r) 1552 - 20x - 2> 0; D=841 -4 - 15 - (-2) = 961; x, =2t 2 _ b
30 30 15

=29+31=@=2; 15(1+-11€}x-2)>0; x<—% x> 2; xe[—w; —%})(2; o).

X,
30 30

NG >

2 x

i

7. a)3x?+x+2>0;D=1=4-3-2=-23<0;
an T.K. 3 > 0, To x — n1060€ YHCJIO WIA X € (—00; w);
6) 3x+2r-120;D=4-4-(-8)-(-1)=-8;
T.K. —3 < 0, TO 9T0 HEpaBEHCTBO HE HMeeT pemeHHnil;
B)5x* - 2xr+1<0;D=4-5:5:-1<0;D=4-4-5-1=-16<0;
T.K. 5 > 0, TO HepaBeHCTBO He HMeeT pemieHHN;
r) -T2+ 5x-2<0; D=25~4-(-7)-(-2) =-31 < 0;
T.K. =7 < 0, T0 x — 7#1060€ THCA0 WIH X € (—o0; ™).

8. a) ‘j(3—z)(x+7); @B-xNx+T)20;x,=3;x,=-T;

xe[-T;3) -7T<x<3; m
_7 3 x

6) V5x-x*+6; 5x-x*+620; 22 +5x+620; x'-5x-6<0;x,=-1;x,=6;

(x+1Xx~-6)<0; -1 <x<6; xe[1;6] >ﬁ;hé+
1 s s

B) J(x+4X9+x); (x + AX9 + 2)20; 3, = —4; X, =—9; XS ~9 WIH X 2 —4;

w_) x € (—o0; —9] U [~4; o);

-9 -4
1) V2r +7x-9; 2x2+ Tx-9>0; D=49 -4 -2 (-9) = 121; x,=l7;—11=-3§=-§;

x,=_7:ll=l; 2[:+%}x—1)20; xs—g e x21; xe[—w;—g]ull; o).
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9. a) flx)=vx*~18x+77; x* - 18x + 172 0; x,= 7: x, = 11; (x ~ T¥x -~ 11) 2 0;
g 2

o a B o

x<Tuamx 211 x e (—%; 7] U (11; x); 7 11 K
6) f(x)=v10x*-11x-6; 10x? - 11x - 6> 0: D =121 - 4 - 10 - (-6) = 361;
11-19 8 11+9 30
x, = =——=-0,4; x,= =—=1,5; 10{x + 0,4Xx - 1,5) 2 0;
"0 20 %5730 "10 o X =15

x < -0,4 uan x 2 1,5; x € (—x; -0,4) U [1,5; x); % —~ = i
. -0,4 1.5 x

B) f(x)=vx®+9x-36; x+9x -3620; x, = ~12; x,=3; x < -12 unw x > 3;

x e (-x; —12) U [3; «); m
~12 3 x

r) f(x)=v12x*~13x-4; 1222 - 13x - 4>0; D=169 - 4 - 12 - (-4) = 361;
13-19 6 1 13+19 32 4 1 4
x, = S-—=——; x,=————=—=—; 10 x+- | x——
24 24 4 24 24 3 4 3

x € (~o; -12] U [3; w); xe(—eo; —;Ju[i; oo} m

1
10. a) f(x)= ;X -x 4250 (-1 2+ x-2<0x,=-2:x,=1;(x+2XKx - 1)< 0;
vaz—x+2 ! ;
—2<x<l;xe (-2 1);%
-2 1 X
6) flx)=—
Vx'-9
X <=3 uma x> 3 x € (005 —3) U (35 0); >
-3

3 x

;X2 -9>0;x, =-3;x,=3; (x - 3Kx +3) > 0;

7

5 14 -2x - 8x > 0; -2x? - 3x + 14 > 0| (-1); 2x* + 3x - 14 < 0;
14-22°-3x * * I-en

B) f(x)=

811 7. x2=_3:“ =2 2(x+%}z-2)<03

+ 3
Texen xs(_z;z NG,
2 2

7
2

D=9-4-2-(-14)=121; x,=

) l(r)=72—?2-——2: 25 - x2>0; —x2+ 25> 0] (-1); x2 - 25 < 0; x, = —5; x, = 5;
-X

{(x - B5x+5)<0; -5 <x<8§; xe (-5 5);m
-5 5 X
11. 32 - 2px ~p+6=0; D=(2p)?-4-3-(6-p)=4p® ~ 72 + 12p = 4p> + 12p - 72
1 g) lpa pasnmgsbx Koprs, ecnu D > 0; 4p* +12p - 72>0;]:4; p? + 3p - 18 > 0;
p,=-6:p,=3;(p+6)Xp-3)>0;p<-6unup>3;pe (-0 -6)U(3 )

-6 3 I3
6) ofMA Koperb, ecan D = 0; 4p> + 12p — 72=0; p, = -6; p, = 3;
B) HeT Kopued, ecu D < 0; 4p% + 12p - 72 < 0; -6 < p < 3; p e (-6; 3).
+ £
-6 3 I
12.8)3x - 2>7;8x > 95 x> 3;(x -3 x +2) > 0 x, = 3; x, = -2;

x < -2unu x> 3, o~ = >g+ 5 Omeem: uer.
2 3 x
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6)4x -3<9,4x<12; x < 3; 1350; x — 3 <0; x <3. Omeem: ger.
x-

B)2x +125;2x2>24; x> 2;

20; x-2>0; x> 2. Omeem: Her.

x—
r)-x+7>5-x>-2;x<25(x-2Ax+83)<0;x,=2;x,=-3; -3<x<2
a3 Omeem: ner.
3 2 F

13.a)lr - 2/<5; -5sx-2<5-83<x<T;xe[-37%
)l-x>2;1-x>2uwmul-x<-2-x>lmm-x<-33x<1lumx>3;
x € (—o; ~1) U (3; »);
B)[3-423;83-x23mm3-x<-3 ~x20wm-x<-6 x<01uu|x>6 x € (—o0; 0] U [6; x);
NB+x<4;-4<3+x<4;-T<x<lijxe(-T;1).
14.a)2x2+x<2;2:cz+x*2<0;D=1—4~2-(72):17;x,:i4£;x=_1+—\/1—7

(120} 2 1
+ +
_1.4Jr7(x<_1+4ﬁIE[_1_4Jﬁ;_;+4Jﬁm_,_m SEEE;
4

3
6)3-x2<x;3-22-x<0;-x*~x+8<0|-(-1;D=1-4-1-(-3)=13;

-1-V13 -1+4/13 -1-18 ~1+413 -1-13 ) (-1+V13
= HE A ;X< 3 x> 5 e[S — =

-1-13 -1+18
4

4
B)x! - 4x+220; —?:4—2:2; x‘=2—\/§; x,=2+J§; 152—\/5 unn 1222+«/§;
03 2-42 2+ﬁ;w;m
xe )l )i
Nx+1>x%-x2+x+1>0|-(-13x22-x-1<0;D=1-4-1-(-1)=5

N ; et
I_Jg- 1=‘1+‘/5; —--1_\/5<x<—1+\/g; xe ——1_\/5;—-—“'\/5 -5 1445 %
2 2 2 2 2 2 B

2
2 2 — 2 - 2
15. a) x—l*x +x—4>0,5r +1 12 x 1'12+x +x 4.12>0,51 +1 12:
qam 2 4 3 2 4 3
(xf1]-6+(x2+x—4)'3>(0,5x2+1)~4;6x—6+3:¢2+3x—12>2x2+4;
6x-6+3x2+3x-12-12-2x2-4>0; x> + 9x - 22 > 0;

x=-11;x,=2 x<-11wm x > 2 x € (~05 ~11) U (2; ). m

6+’—”6>26 B-5+(x+1)-2212

6
x2—5+2x+2—1220;x2+21—152[);x‘=—5;x2=3;x5—5mmxz3;

x € (i B U [3; ) m
Y 3

2

X +8x x-1 . 3-2x g 8<X 2842728 8 w2+ 3r<(x-1)-2+(3-27)4;
8 4 2 8 4 2 \

X2 +3x<2x-2+12-8x; 22 +3x-2x+2-12+8xr<0; x*+9x-10<0;

x,=-10; 2, = 1;-10 < x < 1 x € (~10; 1) I g s+
-10 1 x

x*+1 7x-3 x%+l 7x-3
1

? 3-2x
5 8_x+3x x-1

r)

+3x> -15; -15+3x-15>

-15;

2+ 1 +45x > (Tx-3)-5 x>+ 1 +45x>35x - 15; x + 1 + 45x — 35x + 15 > 0;
x?+ 10x + 16 > 0; x, =8 x,=-2; x <-8uan x > -2; x € (—o; -8) U (~2; x).
+ T

-8 -2 £
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16. a) [4x + 8| > 5; 4x + 3 > 5 uam 4x + 3 < —-5; 4x > 2 uam 4x < -8; x > 0,5 waM x < -2;
t x € (-5 -2) U (0,5; w);
6)6—|3x+l|>0;7|3x+1|>—6;|3x+1|<6;*6<3x+1§6;77<3x<5;—%<x<§;
75
xel-—; =
3 3
B)‘3—21|29;3—2X29H.}!H 3-2x<-9; -2x > 6 uan —2x < -12; x < -3 uam x > 6;
x € (~w; —3} L [6; ®);
r)4-18+2x<0;-|3+2x]<-4;13+2x¢24;3+2x>4nm3+2x<—4;
2x > 1 unu 2x < -7; x > 0,5 uan x < -3,5; x € (~o; -3,5] U [0,5; ).
17. (x +2Xp-2)20; xp- x>+ 2p - 2x20; |- (-1) x> - xp + 2x - 2p < 0;
029 42 _ p-2)-2p<0;D=(p-2°-4-1-(-2p)=p*-4p+4 +8p=p +4p+4=(p +
2)%
Sp2ped) _p27p2 L PoRPY2_ L g rgp TN
2 2 2 -2 P x
ayp=1l:x=-2,-10;1;6)p=2:x=1; 2;B)p=-l: x=-2; -1;B) p=—2: x = -2,
18. (x -8 p+ x)<0; px - 8p + x* - 8x<0; x> + x(p-8)-8p < 0;
0% D —(p-82-4-1-(-8p)=p*—16p + 64 + 32p = p? + 32p + 64 = (p + 8)%
—~p-8)-(p+8) -p+8-p-8 _-p+8+p+8

x, = = =—p; x,=
2 2 P % 2

=8 -p<x<8.

ayp=1l:x=-1;0;1;2; 3; 4;5;6; 7;8;6)p=2:x=-2;-1;8) p=3: x=-3; -2; -1; 0;
T) pemeEH# HeT, Tak Kak OpH p=1 x = 0; 1; ..., a 0 He ABNAETCA NONOMKHUTENLAKM THCIOM,

19. (7T-xp-x)<0;x, =T; x,=p.

08 ) p <7 p<x<Ta)p=8r-4;56;6)p=6:6<x<T W’_)
Np>T;T<p<pa)p=11:2=8;0;10;6)p=8: T <x <8 T g F
7 I

§ 2. PauMoHaIbHBIe HEPaBEeHCTBA

gg. a)(x + 2Kx + 3) > 0; x, = -3; x, = —2; x < -3 umm x > -2; x € (-o; -3) VU (-2; o)
G = o
-3 -2 X
6) (x + 3)x — 0,5) < 0; x, = =8; x, = 0,5; -3 < x < 0,5; x € (~8; 0,5) = it >

B)(x—i}x+4)>0; X =4 x,=%; T<—4wm x>%; XE (—oo; —4)\-1('::; “} -4

4Y. 1 1 41 4 14} D >
) x-——x-- <0 x,==; x,=—; =<x<=—; x€|—;— 1 4
9 3 3 9 3 9 3’9 3 9

2Loa)tt ~1) <054, =08, = 150 <t <1;t € (05 1) T Ngrm o™ T

@2 o 1 [

1 1 1 1
6) t[t—z}t—IZ)EO; t, =0; zz=z; t,=12; OStSZ Hau t > 12; te[O; z]u[lZ; oo);

= ¥ - ¥
0

1
1
B)#t+3)>0;¢=-3;¢,=0;t<-3muaut>0;te(-o -3)u (0 )

Lo = Gk

-3 0 t
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r)t(t+ 8Kt —-1,2)<0;¢t, =-8;t,=0;¢=1,2;t<-8uan 0<¢t<1,2;¢t e (-x; -8]U[0; 1,2].

+ - T
oo

-8 0 1.2 ¢

532) a)x2 - x> 0; Xx-1)>0;x,=0;x,=1; x<O0mamx>1;x € (- o 0) U (1; )

+ s
[ 1 x
6)2x+.\:250;.1::(2+.\:)50;.7u:,:‘2;;|:1=0:~25x50;.\:e[—2;0];%L +
2 0 7
5)12—31:20;::(1—3)20;1‘:0;x2=3;x50mm123;xe(*w;O]u[3:1‘);
ey
[} 3 x

N6x+x1<0;x5+x)<0;x,=-5x=0; 5<x<0;xe (-5 O)W

23 a)x?-4>0;(x+2(x-2)>0;x, =-2;x,=2; x< -2 B X > 2; x € (- w,—2)u(2 ao),

perd 2 X
6)r(xz—9)50;x(x+3)(:—3)S0;x'=—3;x,=0;x,=3; x<-3mm0<x<3;xe (—x;
=31V [0; 3] wwmman—= = +
-3 [} 3 x

B) x2 - 252 0; (x + B x — 5)20; x, = —5; x, = 5; x < —5 uaK x 2 5; x € (— ; ~5] U [5; w);

pars 5 x
r)x(x’—64)<0;x(x+8)(x—8)<0;x,=—8;xz=0;x,=8;x<—8uu0<x<8;
x € (—o0; -8) U (0; 8). W

-8 0 8 x
%. a) a2 > 225; a? - 225 > 0; (x + 15Xa — 15) > 0; 6, = -15;a,=15; a < -15 wiu @ > 15;

a € (~0; ~15) U (15; ©); it o>

-15 15
6)b2<16; 07 —16<0; (b+4Nb—4)<0; b, =-4;b,=4; 4<b<4;be[-44];

B) %c’Zl 4 224,62 -420;(c+20c-2)20;¢,=-2;¢,=2;¢<2ummc22;

¢ € (—o; —2] U {2; o). -2 2 x
) %z’ <0; Her pemenuit. .

25.8)(x+2Xx +4)x - 1)> 03 x, =4 x,=-2; x,=1; -4 <x<-2mmAx>1;
)

x € (-4; -2) U (1; w0); —= 1 - T
-4 -2 1 x

6)(x -3 x~6Xx+6)<0;x, =-6;x,=3;x,=6; x<-6mME3 <x<6;
T € (-5 6) U (3; 6); st it
-6 3 6 x

n)(x~2)(x+3)(x+l)<0;x,=~3;x,=~l;.r,=2;x<—3lmu—l<x<2:

x € (-0; —3) U (-15 2); <ot —1 - *
-3 -1 2 x
r)(x+5Xx+1Xx-38)>0;x,=5x,=-1;x,=3; -§<x<-lmmmx>3

x € (-5; -1) U (3; ®).

-1 3 X

26. a) (x —4)Bx+ 1Xx+1)>0; x, =-1; x,=—§; x, =4 —1<ar<~l HIK X > 4;

1 - + - A
xel -1 —— (4 =); o 1 Punan
3 "3
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6) (2x + 3)x + 1}x - 1) < 0; xl:—g; x,=-lyx =1; x<—% Han -1 < x < 1;

+ ¥
-1 1 x

xe ~==;Ag w(=1; 1) "";"“'3'
2 7

B) (4x — I)(x - 2)(x +2) < 0; x, = ~2; x,=—; x,=2; x < -2 uan %<x<2;

1

4
1 - + - =

xe(—o; —2)Uf —; 2 Y 1 2 x
4 T

r) (x + 5)x + 1)(2x - 1) > 0; x, = -5; x, = —1; .r:‘:%: -5 <x<1nm x>—;—;

1 - + - T
x€ (-5 —l)u(—: aﬂ} 5 -1 Pl
2 2
3;7). a) (2 - xN3x + 1¥2x — 3) > 0; | (-1); (x — 2)(8x + 1¥2x - 3) < 0; x, :—%; xzzg; x,=2;
1 3 1) (3 - t - ks
X<—-= HIM —<Xx<2; x€|—o0—= U} =32 1 3 9 x
3 2 3 2 -3 5
6) (2x + 3X1 — 2x)x — 1) < 0; |+ (1) (2x + 8X2x ~ IXx - 1) > 0; xﬁ‘% IF%; =1
- I - T
—§<x<l win x > 1; xe ~§;1 (15 =); 3 1 1 X
2 2 2 2 - 5

B) (3x — 2)(x — 4X3 ~ 2x) < 0; |- (-1) (8x - 2)x - 4X2x - 3) > 0; x,=§: x,=—g-; x,=4;

2 3 2.3 = i X
S<x<— wm x > 4; xe|=; = |u(4; =) 2 3 x
377 2 [3 2) e g 2 !
r)(x+ TH4x + 3L - 2x) > 0; | - (1) (x + TH4x + 3}2x - 1) < 05 x, = T; x,=~§; x_.‘=%;
= + — +
x < -7 unu —§<x<l; x€ (=0 —TYU —2:1 o7 3 1 x
4 2 4 2 b 5
x(x-2)
28. a) —3—-— >0; JaHHOE HepaBeHCTBO PABHOCHJIbLHO HepaBeHCTBY x(x — 3Yx + 3) > 0;
29 x+
X, =-3x,=0;x,=3 3<x<0umx>3;xe(-3:0)u (3 =)
1 - +
-3 [} 3 x
x(x+1) x(x+1Xx-9)20;
6) ————20; saEHOe HepABEHCTBO PABHOCHJLHO CHCTEME
-9 x-920;
x=-1x=0x=9-1<x<0umx >9;xe[-1; 0] U (9; x).
+ - 5
-1 o 9 x
29. 8) 3x—2>3; 3x—2_3>0; 3x~2~3(2x—3)>0; 3x—2—6x+9>0; —3x+7>0; (1) 3x~7<0;
@1 2x-3 2x-3 2x-3 2x-3 2x-3 2x-3

AaHHOEe HEpaBeHCTBO PABHOCHJIBLHO HepaBeHCTBY (3x — TX2x — 3) < 0;

- — <0 <0; x-2<0;x<2;x€ (~o 2)
x-2 x-2 x-2 x-2

5) 7x—421: Tx-4 0 Tx-4-x-2_ 6x~620; 6(x—-1)
x+2 x+2 x+2 x+2 x+2

6(x—1Nx+2)20; oo

x+2#0; v

20;

AaHHOe HepaBeHCTBO DABHOCHJIBHO CHCTeMe {
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30.
2

31.
@1

32,
@

33.
214

(215

x<~2mmle;xe(—m;-2)u[1;w);m

-2 1 x
-7 — T T(x— —_7- —
1’51 < 5x 7_7<0; 5x—T7-T(x 5)(0: 5x-7 7x+35<0; 21'+28 -1y 2x-28 >0;
x-5 x=5 x-5 x=5 x=5 x-5

JAAHEHOEe HEPABEHCTBO PABHOCHIBLHO HepaseBCTBY (2x — 28)x —~ 5) > 0; x, = §; x, = 14;

x<5mx>14;xe(—w;5)u(14;w):m
5 x
a)x?+4x+820;x,=-3;x,=-1; -3<x <15 x e [-8 ~1]; m

6)8-2x2x%8-2x-x>0;]-(-1); x* + 2x - 8<0;

X -4 X, =2 xS duam 22 x e (-0 —4] U [2; 0); eV o>
-4

2 X

B) —x - 10 < Tx; ~x2 - Tx - 10<0; |- (-1); x> + Tx + 10 2 0; x, = -5; x, = ~2;

x<-5unmx2 -2 x € (—o; -5] U [-2; w),m

-5 -2

NxX-6x+520,2=1x=5x<lumx25x e (1] U5 r)m
a) x? + 6x + 92 0; (x + 3)2 > 0; x — nw0boe UMCNO, X € (—o0; );
6) —4x + 20x > 25; —4x% + 20x ~ 25 > 0; | - (~1); 4x2 — 20x + 25 < 0; (2x - 5§ < 0;

HeT pelleHi;

B) 49x2 + 14x + 1 < 0; (Tx + 1)2 < 0; x=-%;

r) -x*+8x>16; ~x2+ 8x - 16 20; |- (-1); x* - 8x + 16 < 0; (x - 4)? < 0; x = 4,

. a)4x’ +x+1>0;D=1-4-4-1=-15 < 0; Tak xak 4 > 0, 0 x — J11060€ YHCIIO, X € (—o0; X);

6) Tx? +3<2x; Tx2 - 2x+3<0; D=4-4-7-3=-80 < 0; tak kax 7 > 0, TO HeT HEeT PeLUEHMUIi;

B)3x* +4<4;3x2-x+4<0;D=1-4-3-4=-47 < 0; Tak kak 3 > 0, TO HeT pewIeANii;

r) 5x2+6x+1320; D=36-4-5-13=-224 <0; tak Kak 5 > 0, To x — JioGoe HucIo,
x € (—o0; ).

.a)~2x2+x—3<0;D=1—4‘(—2)-(~3)=—23<0;TaKKaK—2<0,'rox—~moﬁoeqncno,

x € (—m; o);
6) -4x2+x-120;D=1-4-(-4)-(-1) = -15 < 0; Tak kak —4 < 0, To HeT pelIEHHI;
B) —6x2 + 5x - 8> 0; D=25 -4 - (-6) - (-8) = 167 < 0; Tax Kak —6 < 0, To HeT pelleHUi;
r) -3x2+4x-5<0; D=16 - 4 - (-3) - (-5) = ~44 < 0; TaKk kak -3 < 0, T0 x — 11060 YHCIIO,
x € (—=; x).

8) (2 - 3x)3x + 25 + 3x}2x - 3) > 0; | - (~1); (8x — 2)3x + 25 + 8xN2x - 3) < 0;

5 2 2 3 5 2 2 3 5 2 2 3
X S—=p Xy=——; Xy=—; X, =—; ——<X<-—) —<X<=; X€{-—;-—= | —;—
3 3 3 2 3 3 3 2 2 3 3 2

+ - + = +
5 2 2 3 x

3 3 3 2
6) (2x + 1X1 — 2xKx — 1X2 — 3x) > 0; (2x + 1}2x — 1}x - 1}3x - 2) < 0;
(3HaK DOMeHsJICA B ABYX CKOGKaX ONHOBPEMEHHO, IOTOMY YTO 3HAK HEPABEHCTBA OCTAJNCH
NPEeXHHUM) X, :—l; x. =-l-- x,==; x,=1; x<—l HIH l<x<3 MK x > 1;
R A A M 2 2 3 ’

2 3

1) (1.2 m
(=i S

B) (3x ~ 2)5 — x}x + 1X2 - x) < 0; (8x — 2)(x - 5N x + 1)(x - 2) < 0;
(SHBK [IOMEeHAJICA B ABYX CcKobBKax OAHOBPEMEHHO, I[IOTOMY UYTO 3HAK HepDABEHCTBA OCTANICA

npeskHEM) x, = —1; x2=§; x,=2; x, = 5; —1<:<§ M 2 < x < 55 xe[—l;%},&; 3);

+ — + - +
-1 2 5 X

wlrs
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r) (2x + 5X4x + 3T — 2xXx - 3) < 0; | - (-1); (2x + 5X4x + 3N2x - Tx - 3) > 0;

5 3 7 5 3 7
X, === X,=—=; x,=3; X,=—; X<-— MIH ——<X<3 BaM x>_;
2 4 2 2 4 2
3 T, ) Nt >
xe[_m’__] (—~’3) (-;m} 3 : 2 :
T2 T 2
-4 20; “;Mzm JAHHOE HEPABEHCTBO PABHOCHJILHO CHCTEMe

35.8) /2

A1) x*-9 (x-3Xx+3)
(x—2)x+2Nx -3 x+3)20; *
(x-3)x+3)20;

x € (—05 ~8) U [=2; 2] U (3; )i Il Wi >
-3

-2 2 3 x

=3 x,=-2%,=2x=3x<-3am-2<x<2mmx>3;

2 2 _ 2 —
6) x(:; 16)(0; x(x-4Xx+4)
x‘-9 (x-3Xx+3)
xHx - dNx + 4N x - BN x +3)<0; x, = ~4;x,=-3; x,=0; x, =3; x, = 4;
4<x<-83mm3<x<4;xe (-4 -3)U B 4 I W N NG S
-4 -3 0o 3 4
2
X -169<0_ (x-13Xx+13)

x2-100" ~ (x-10)x+10)
{(x—l3)(x+l3)(x~10)(x+10)£0; .

<0; A2aHROe HEPABCHCTBO DABHOCH/BHO HePABEHCTBY

<0; KAaHHOe HepaBEeHCTBO PABHOCHJILHO CHCTeMe

B,

-~

=-13; x,=-10; x, = 10; x, = 13;
(x-10Xx+10)=0; 1= 718 x, = o103, s
“18<x <10 R 10 < x € 18; x € [-18; 10) U (10; 13 F MmNt

-13 -10 10 13

x?-49 (x=-Tx+7)
2 2 >0; 2
x*(x*-144) xH(x-12)x+12)
x¥(x — TXx + TXx - 12 x + 12) > 0; x=-12;x,=-T;x,=0; x,=7; x, = 12;
x<-12um -T<x<0umm0<x<T7uinx>12;

x € (~0; ~12) U (=T; 0) U (05 T) U (12; ). bttty >
-12 -7 [} 7 12 x

36. a) x* - 64x > 0; x(x? - 64) > 0; x(x + 8 x - 8) > 0; x, =-8; x,=0; x, = 8;

@m
-8<x<0;x>8;xe (-8 0)u (8 x); o e = gt

Lyomasor

-8 [} 8 x
6) x° < 22; 2% — 22 £ 0; x(x? - 2) < 05 x(x+V2)(x-V2)<0; x, =2 x,=0; 1=V
rs—/2; 0sx<V2; xe(—w;ﬁ]u[o;ﬁ]: -:-7_ + t +
-4z

B)x*2x; 2 -x20; x(x?-1)20; x(x + I{x —1)20;
x,=-1x,=0x,=1;-1<x<0;x21;x e [-1; 0J U [1; =)

>0; naHHOE HEpapeHCTBO PABROCHAJILHO HEpABEHCTBY

r)

= T = S
-1 ] 1 x
r) x* - 100x < 0; x(x? — 100) < 0; x(x + 10)x — 10) < 0; x, =-10; x,=0; x, = 10;
x<-10;0 < x < 10; x € (~0; ~10) U (0 10). <ottt it

-10 [} 10 x

37. a) M>O; (1) usx—_2)<0; JAiaHHOe HePABEHCTBO PABHOCHJLHO HEPaBEHCTBY
218 5-2x 2x -5

(x - 1X3x - 2KEx - 5) < 05 5 =2 %= 15 n=di 2k 1excd; xe(—m;g]u[l;g}

= + — +
2 1
-3
(Bx+3)2x+1) 20; p TBO P NBHO CHCTEME
(x—-1xx-4)

(2x+3)2x +1)x—-1Xx-4)20;
(x—1Xx-4)#0;

6)
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3 1 3 1
X =-—=; X,=—-—; X, =13 x =4; x<-—; --<x<l; x > 4;
1 2 2z 2 3 1 2 2
3] [ 1 ] 3 - = - 7
xe| =t == U~ 23 1 |U(4; 00); Y 1 1 P
( 2 2 z
{(x+1)x+2)x+3) (x+10x+20x+3) .
B) ————— = <(; |- (-1) ———————>0; A3aHHOE HEPABEHCIBO [HBHOCIILHO CHCTEME
)(2x—1)(x+4)(3—x) D {2x—1x+4Xx-3) epa P
{(x+1)x+2)x+3N2x -1} x +4Xx~3) 2 0; 1
X, =452, = -3 x,= -2, =13 x=—; x, =3
(2x-1Kx+4Hx~-3)20; : 2
x< -4nm-3<x<-1unm —l£x<% win x > 3; xe(—o; —4)u[-3; -2]e [vl; % )u(ﬂ; =);
+ - NN - +
4 -3 -2 -1 1 3 <x
2
Mo T g |1y T —>0;
(Bx -2X2x +1Kx~-4) (Bx-2H2x +1)}(x-4)
KaHHOE HePABEHCTBO PABHOCHJILHO HEPABEHCTBY (x — TH3x - 2)X2x + INx 1) > 0;
X, :—l; xzzg; x,=4;x,=1T; Jr<—l MM g<x<fl MM x > T3
2 3 2 3
xe w;—l ¥ g:4 (75 o). 1 > 1 Tx
2)\8 E 3
8 2 - —
38. a) x+—<6; x+§»650: if—sso; x> -Bx+8=0;x =2;x,=4; (i——ZMSO;
219) x x x : x
(x -2 x-4)<0; _
JIAHHOE HepABEHCTBO PABHOCHJILHO CHCTEMe o x-0man2<xsd;
xz20;
x e (-3 0) U [2; 4]; — " ks
0 2 4 x
2 2 ) _ g
6) x+223 x+2-820; T3 20 o Bx a2 0k, - Ly, - FIHETD
x x X : x

{x-1 x-2E)>0;
JA&HHOe HepaBeHCTBO PABHOCHUJILHO CHCTEME 0<x<)uamx22;

x#0;
x e (0; 1]V [2; %) TN N TN
o 1 2 x
z "
) xedcty xediaco; TS0 x4 31 0k, = -3y, = -1 EIBNEID
x x x h x
INx+1)x<0;
AaHHOE HepaBEHCTBO PABHOCUJIBHO CUCTEME {(x+0 Nx+1)x x<-3um -1 <x < 0
x#0;
x e (05 8] U [-15 0); <oVt it
-3 -1 0 x
8 8 f-2x- -
r) x-—>2 x-—-2>0; ﬂﬂ); x*-2x-8=0;x,=-2;x,=4; wﬂ);
x x x ° x

RaRHOe RepaBeHCTBO PABHOCHJILHO HEPaBEHCTBY (X + 2Hx —4)x > 0; -2 < x < 0 uau x > 4;

X e (=25 0) U (4 X). gt N
-2 0 4 x
39.&)(1'1)(x2~3x+8')( 0;x*-3x+8=0;D=9-4-8=-23<0;
Q0 rax kax 1 > 0, To Beipakenue x2 - 3x + 8 > 0. Buauur, x — 1 < 0; x < 1; x € (—x; -1).
6) (x +5Hx*+x+6)20;x*+x+6=0,D=1-4-6=-23<0;
Tax kaK 1 > 0, To peipaxenne x° + x + 6 > 0. 3Haunr, x + 52 0; x 2 -5; x e [-5; «);
B)(x ~T—x>-3x-18)-0; ~x*-8x - 18:=0; D=9- 4-(-1)- (~18) = -63 < 0;




Petuene ynpamuennn K yneSunxy A 1. MopARSSHSa U AR 3 |

rak kak ~1 < 0, 1o BuIpakenue —x? — 3x - 18 < 0. 3uaynT, x - 7 < 0; x < 7; x € (—o0; T);
r) (x4 1,2)x2 4+ 5x 4 14) <03 x* + 5x+ 14=0; D=25-4-14=-31 <0;
tax kak 1 > 0, To Boipaskenne x° + 5x + 14 > 0. Brauur, x + 1,2 < 0; x < -1,2; x € (-3 ~1,2).

40. a) (x ~ 1)H(x* 4 4x - 12) < 0: x? + 4x - 12 = 0; x, = -6; x, = 2; (x - 1)?x + 6)x — 2) < 0;
2

x, =13 -6<xwluaml - x« 2;xe(-6;1)u(1;2); = o i +
-6 1 2 *
6) (x 4+ 2)(x% - 6x ~16) > 0 x* - 6x - 16 = 0;x, = 2 x, =8 x+2=0;x,=-2;

(x+2)(x+2)(xf8)>0:(x+2)‘-’(x--8)>0;:(\S;xe(S;m);m
-2 B x

B) (x +3)(x* - 10x+2) 20 x+3=0;x, =-3;x° - 10x+21 =0; x,=3; x, = 7
(x “3¥x -3 x-T20;x<-3umn 3<x<3umx27,ToecTbx <3 UM X2 T;
x e (—x; 3] U [7; =) W

3

r) (x - INx? - Tx + 6) 2 0; 1771_01711~7x¢6 0;x,=1; x,=6;

(x—l)(x—l)(x~6)20(171)2(176)20 x=1unn x <6; x € (—o; 6] v x = 1.

41.
224

>0, x? = 5x+6=0;x, =2 x,=3; 2% 12x+35=0;x,=5;x,=7;

(x-2Kx-3)
(x-5Xx-7)

>0; nauHOe HepaBeHCTBO PABHOCH/IPHO HEPaBEHCTBY

{(x =2 x - 3Nx - BHx -7 >0; x<2uau3 <x <Huam x> T;
X € (o5 2035 5) 0 (1500 T N NG

?_9x+3 2 3 5 7%
6) =Xt 0 v, - 2v+3-0;D=4 4-1-3--8<0;
x"+9x+8 ;
Tak Kak 1 > 0, To Bblpaxenue x? — 2x + 8 > 0, 3HAUMT, NAHHOE HEPABEHCTBO PABHOCHILHO
HepaBeHCTBY x° + 9x + 8 < 0; x, =8 x,=-1; -8 <x<-1;x € (-8; -1);
+ +
8 -1 x
2
- 2
8) "g“*lem; X' -4x+12-0;D-16-4-1-12=-32 < 0;
-x
Tak kak 1 > 0, To Bulpaxkenue x? — 4x + 12 > 0, 3HAYUT, AAHHOE HEPABEHCTBO PABHOCHILHO
HepaBeHCTBY 9 -~ x2 < 0; | (-1); x* - 9> 0;x,=-3; x,=3; x < -3 uam x > 3;
X € (-5 —3) U (35 1) et o
3 3 H
12 ‘47
$>0 (-1 )M 0; x2+ Tx+ 12 = 0; x, = —4; x,=-3; w ;
25- x°-25 (x+5Kx~-5)

X, =5, x, =3~ <x<-4ummu-3<x<5xe (-5 -4)U(-3;5)

— +

-5 -4 3 5 X
942 _ 2 _
42. 8 2x2+18x 4)2; 2x2+18x 4;2>0; 2x?+18x-4-2(x* +9x+8)
1225) x“+9x+8 x‘+9x+8 X +9x+8
*4+18x -4 -2x° - - -
2+ X 2oox 18x-16 20 0 x4 0x+8<0;x =8 x=-1;
x*+9x+8 x*+9x +8 ! ;
8 x <15 % € (-8 ~1)s I >
-8 1 x
2 -
6) 2x* +xr_~16 1 2x :x—lﬁ_lso’ 2x' +x-16—(x* —x) 2x +x-16-x* ISO;
xrx x4+ x X +x x+x

14-1650; (x+4}x—-4)
x+x x(x+1)
{(x+4Xx~-4) x(x+1)<0; .
x(x+1)20;

<0; QaHHOe HEPAaBEHCTBO PABHOCHIBLHO CHCTEMe

= x, =L x, =0 x,=4;-4<x<-1mm0<x<4
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x e [-4; -1) L (0; 4]; = - + — +
-4 ~1 0 4 X
2 2 2 2
- - - - -7

5) z1 x > 21 x 1120, 1-x"+x" +2x 820; 22:: >0, ¥+ 2% -8 =0

x*+2x-8 x*+2x-8 x*+2x-8 xt+2x-8

2x-7
x, =-4;x,=2; x—zO; RaHHOE Hep TBO p NBLHO CHCTEME
(x+4)x-2)

2x-7 -2)20;
{( x-Tx+4Nx-2) x,=3,5; -4 <x<2mnux 23,5 x e (-4; 2) U[3,5 x)

(x+4Xx-2)20;

- + - T
4 2 3,5 x
2 2 _
n X +23x+10<2; x +:;lx+10 2<0; x*+3x+10- 2Ax? 9) 0 x*+3x+10-2x*+18 <0:
x -9 x*-9 x*-9 -9
—y? 2_ -
X328 0 o) Z3E28 gyt 3x - 28=0; x, = —4; x, = 7; EEINETT)
x*-9 x‘~9 (x+3Xx-3)
x2-9=0; x, = —3; x, = 3; naHnOe HEPABEHCTBO PABHOCHJILHO HEDABEHCTBY
(x+40x - TUx+3Ux-3)<0; 4 <x<-3uau3<x<T;xe(-4;,-3)U(3; 7).
+ = + - +
-4 -3 3 7T %
3, 2 2
 IrErr,g 2D Lo vy rs1-0;D=1-4--3<0;
9 9x°-25 (3x+5)3x-5)
Tak Kak 1 > 0, To Bmpaxcenne x°> + x + 1 > 0; JaHHOe HePABEHCTBO PABHOCHJILHO CHCTEMe
x(3x +5X3x-5)20; 5 5 5 5 5 5
1= 4, =05 xy=—; ——<x<0 wm x>—; xe|-—30fu[ =i
(3x+5)3x-5)=0; 3 3 3 3 3 3
= + - 3
5 [} 5 x
3 3
3_ .2 - 2 - -
6) x-x"+x 150; xi(x-1)+(x ”SO: (x*+1)x~ 1)
x+8 x+8 x+8

(x-1Xx+8)<0;
x+820;

x, =-8x-1;-8<xs1;xe (-8 1]3@%@>

x'+x? +1
x* -41—5
Tak kak 1 > 0, ro Bupaxenune x* + x? + 1 > 0, 3HAYKT, NAHHOE HEPABEHCTBO PABHOCHJIBHO
HepaBeHCTBY x2 — 4x — 5 < 0; x ==-1;x,=5; -1 <x < 5; x e (-1; 5);

x? + 1 > 0, naunoce HepPaBeHCTBO PABHOCHJLHO CHCTEME {

0 x*+x2+1=0; x° —t,t2+t+1—0 D—1—4——3<0

+ +
-1 5 x
x'-2x*-8 2
r) —2——1<0; *+x+1=0;D=1-4=-3 <0; trak kak 1 > 0, T0 BuIpaXkeAue x°> + x +
xt+x+

+ 1> 0, 3BAYHAT, 1AHLOE HEPABEHCTBO PABHOCHJIbLHO HEPABEHCTBY X* — 2x° — 8 < 0; x* — 2x* -
~-8=0;x=t>0;t*-2t-8=0;

t,=-2;t,=4; (t + 2Xt - 4) < 0; (x? + 2Xx - 4) < 0; BuIpakenne x% 4+ 2 > 0, 3aHAYHT, JAaHACE
HepaBeHECTBO PABHOCHIBHO HepaBeHcTBY x? — 4 < 0;

(E+2x-2)<0x,=-2x,=2-2<x<xe(-22). F g™ o
-2 2 X
’ 2x+4 2x+4
H 20; TBO PABHOCHJILHO CHCTEMe

44, a 3 =0;
030 ) VXT+8x-48 x'r8x-48

2 —48)2
(@x+afx" +8x-48)20; x =-2;x,=-12;x,=4;,-12<x<-2naH X > 4;
' +8x-48%0;
x € (125 -2] L (4; ); = ] Nt

-12 -2 4 x
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6) x——3 x——3>0_ AAHHOE HEPABEHCTBO PABHOCHJILHO CHCTEME
Vx*+5x-24’ ' +5x-24"

(x-3)x" +5x-24)20;
x*+5x-24%0;

T € (85 8) U (3 00 T uihmmiomion—>
8 3 x

’ 2 2 2
B) X +7x+10, x "7“1020; |-(—l) d +7x6+1050; RAHOE HEPAPEHCTBO PABHOCHJIBHO CHCTEME
X~

x=3x=-8x,=3-8<x<3mmx>3;

V 6-x 6-x

2 - .
(= +7x+10)x-6)<0; x=-5x=-2,x,=6;x<-5umm-2<x<6;
x-620;
x € (5 = 0] U [-2; 6); e = *
-5 -2 [ x
’14 x*+5x  14-x° +5x x’-5x-14
H 1 <0; zaHHOe BO THHO
P)V x+1 x+1 |( ) x+1
(x’—5x—14)(x+1)50;
=-2;x,=T;x,=-1; x<-2unu -1 <x<7T;
x+1#0; ! ? ?
X € (=05 2] U (-1; T]. st it
-2 -1 7 x

2 2

x' -9 x‘-9
45. a) "—; —————20; panAoe Hep TBO P NBHO CHCTEMe
@m x*-5x+6" x*-5x+6

2 _ 2 _ "
{(x Mx"-52+6)20; x,=3,x,=-3;x,=2;x,=3; x<-3mm2<x<3mmux>3

x-5x+620;
x € (~0; =31 U (25 3) U (35 ©); win - + 5
-3 2 3 x
2
6) 2%:—; 2:;: |( 1) Lx42<o; ABHHOE HEPABEHCTBO PABHOCHJBHO CHCTEME
x - _
T+x-2)x’ -4)<0;
(X -2 -4) x,=-2x,=1x=-2x=21<x<2;xe[l;2);
xt-420; :
= + - +
-2 1 2 x
’2: “bx+2 26 -5x+2 2x* -5x+2
B) J————; ————20; | (-1) —/———<0; 08 P JILHO
) 5x-6-x*" 5x-6-x° D x*-5x+6 RasH i
22" —5x+2)(x" - ;5
(2= AU B2 4B S0 r,=1,x-2x=2x—3 —<x<1 AN 2 < x < 3;
x2-5x+6#0; 2 2
1 + — - ¥
xe [—2-, 2}/(2; 3) % s 5 P

32’ +10x+3_ 3x°+10x+3
YV x2+8x+15  x*+8x+15

3x%+1 2 20;
{( x° +10x+3)x" +8x +15) %, =7%; r =8 x,- 3 x -5

20; RaHEOE HEPABEHCTBO PABHOCHJILHO CHCTEME

x?+8x+1520;

x<-5unM ——<x<-3 nan x > -3; xe(—o; —5)u[—%; —3]u(—3; o),
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46. 2) 1 L2 2 3 1 N 2 .3 S0 (x+3Nx+2)+2(x +1¥x+2)-3Hx +1Nx+3) >0,
232, x+1 x+3 nz x+1 x+3 x+2 (x+1Mx+3Kx+2)
x*+3x+2x+6+2x? +2x+4x+4—3x’~3x-9x—9> . —x+1 so. | cp
(x+1)(x+3)x+2) To(xel)x+3)x+2)
x-1

———— < (; JaHHOe HepPaBeHCTBO PABHOCHJILHO HEPABEHCTBY
(x+l)(x+3){x+2)

(r=IHx + Ix + 3 x +2) < 0, x, = 1, x, = =15 x, = =31 x, = -2;

3<x<-2nm-1<x<1l;xe (-3 -2)u(-1;1) 2 H u r
3 -2 -1 1
P - - - - 2 __
5 2 B 1 >3 2 _ 1 +350; 2(x+1)~(x-1)+3(x 1)(:.1))0: 2x+2-x+1+3x 3>0;
x-1 x+1 x-1 x+1 (x~-1)(x+1) (x—1}x+1)
3x‘+x
——————>0; NaRHOe HePABEeHCTBO PABHOCHJ/IbLHO HEPABEHCTBY
(x-1Xx+1)
(Bx? + x)x — I¥x + 1) » 0; x(3x + 1}x - 1)(x + 1) ~ 0; x,=0; x,=--i x,=1;x,=-1;
1 1 i - + - 5
x<—lwm —><x<0 wmx > 1; xe (—o0; —1)Uf —=; 0 JU(1; o) 1 0 vE
3 3 -
8) x+l -3 71: x+1+ 3 +1>0; x+4 l>0; 2(x—4)+(x—2)>0; 2:+8+x-2>0;
x- 2 x-2 2 x-2 x-2 2 x-2 2 x-2 x-2
3x+6
+2 >0; JaHHOe HepaBEeHCTBO PABHOCH/LHO HepaBeHCTBy (3x + B)x - 2) > 0;
S22 X< 2HIME P B X € (-5 —2) U (25 %) e b
) -2 2 x
_ _ _ - 2z _ 2 2z _ o) _
" x 4>x 3; x-4 x 3)0; (x~4)" ~(x-3) >0; x*-8x+16-x"+6x 9>0;
x-3 x-4 x-3 x-4 (x-3}x-4) (x- 3} x-4)
—2x+7 2x -7
———>0 ( 1) —<0; ABHHOE HEPABEHCTBO PABHOCH/IBLHO HEPABEHCTBY
(x-3Kx-4) (x-3Kx-4)

(2x - T)(x -~ 3)(x ~4)< 0% =3,5;x,=3; x,=4; x < Buau 3,5 < x < 4;
X € (45 8) ¥ (3.5 1), weman* . d
3 3.5 4 x
47.8) (16 — x*)(x® + 4)x* + x + I)x® - x - 12) £0; |- (1)
B (- 16K ANt x + I —x - 12)20; Boipasenue x> +4>0ux*+x+1>0(D~0),
3JHAYMT, JaHHOE HEePABEHCTBO PABHOCHILHO HepaseHCTBY (x2 — 16)x? - x — 12) 2 0;

=4 x, =4 x -3 x =4 x<s-4dwmx 23
x € (-x; -4] v [3; »); = o~ + +
-4 -3 4 x
a_ 2 <1—2:(_ _1~ V_‘Z&_I—Zx .xvl+2(x+1)v(1—2.r)< . x—1+21+z—l+21<0.
x+1 x-1 x*-1"x+1 x-1 x'-1 (x=1)x+1) ’ (x—1Xx+1) ’
2X

————— < 0; naHHOe HePABEHCTBO PABHOCHIBHO HepaBeHCTBY dx(x — 1Nx + 1) < 0;
(x—1)x +2)

x =0x. =lix, =-lix~ -luwm0<x)1;xe(-n -1)u(0; 1)

- m = =
-1 0 1 *
B) (x®+ 12x + 3502x + 10Mx? + 142 +49) > 0; x, = - T; x,= -8 x, = —B; x, = x, =~ 7;
“T<x< -3umm x> -5 x e (-7; -5) U (-5; <); m
7 5 5
oL f
4o x + <4 RS 3x . x(x-v-a)+3x< . x +5x+§'i
5- -x (x a)(x+a) (x-5)(x+5) (x~3Xx+5)

xi+ 8x x(x+ 8)
; <0; BaFHOe HepaeHCTBO PABHOCHJILHO HEPABEHCTBY
(x-5Xx+5) (x=50x+5)
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x(x+ 8 x -~ SHx +5)<0;x, =0;x,=-8 x, =5 x,=-5 -8<x< -S5uam0<x=<8

s

x € (-8; -5) L (0; 5). * - + = =
8 3 0 5 x
48. f(x); f(x) = x(x - 2)x + DHx +5); x, = 0; x, = 2 x, = -3 x, = -5
23s) ¢
5 1 0 2 X

A)f(x)=0;-D<x<-1uan 0« x<2minx >2;xe (-5 1)w(0;1)u(Z; x)
6) flx) <0, x< ~-5mmm-1<x<0;x¢e(-= -3)ul(-1; 0)

B)f(x)20; - 5<x<-1unux20; x € [-5; -1]u [0; x);

1) Ax) <0;x < Suam -1 <x<0; x e (-~ -3]u[-1; 0]

(x+2)*(x-1}2x+3) 3
49. y = f(x); [(x)=———"""—"7"——2; =-2;x,=1; x,=—-—; x, =0; x,=——;
2w 7 103 1) x(2x +1) ul : o2t
+ B + + - =
-2 2 1 0 1 x
3 2

a) flx) > 0; x < -2 nau »2<x<—g MM ~é<x<0 waun x > 1;

3 1
—eop —2)u] =2 — 2 U] =2 s o)
xe( )u( 2]u[ 3 O]u(l )

0) f(x) < 0; —%<x<'—% um 0 < x < 1; xe[-g; —%)\J(O; 1);

B) f(x) 2 0; x$—§ HIIH —£<x<() A X 2 1; xe(—w; —3 u(—-l—;O)u[l;m);
2 2 2 2

r) f(x) <0; —g§x<% w0 <x<1; xe [-g; %]u(o; 1}.

50. x(x + 2{p - x) 2 05 |- (-1); x*(x + 2 x - p) < 0; x, = 0; x, = -2; x, = p;

1)p<72;m p<x<-2
14 -2 [ x
-3; -2;6) p = -5, x = ~5; —4; -3; -2;
Byp=-4,x=-4,-3;-2;r)p=-6, x=-6; -5; -4; -3; -2; -2;
2)_2(p<0;m —2<x<p

2 14 0 x

a) p=-1, x =-2; —-1; 6), B), T) HeT peleHuii;

Bp -0 NN S
0 x
a), 6), T) HeT pewenuii; B) x = -2; —1; 0;

4)p >0 X i o R

-2 0 p
a), B) HeT peweHni; 6) p=1, x =-2; -1, 0; 1; r) p=2, x = ~-2; -1; 0; 1; 2.
Omeem: a) -3; -1; 6) -5; 1; B) -4; 0; r) —-6; 2.
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§ 3. CHcTeMBbl PallHOHAIBLHLIX HEPABCHCTB
51 a) {41-3<21+10; {4-5—3:17; {2'5+10=20; {17<20;
Wy 7T-2x>x+11; 7-2.5=-8; [5+11=16; -3<16;
5 He ABAAETCA pemenueM ITOM CHUCTEeMAhI;
. {2x+5<7x—8; {2~5+5=15; {7»5—8=27; {15<27;
12-x>3x-11; [12-5=T; 3:5-11=4; |7>4;
5 ABJAETCA PeIIeHHEM 3ITOH CHCTeMbI;
10-6x<8x-40; [10-6-5=-20; [8-5-40=0; [-10<0;
){4x—l>51—3; {4-5—1:19; {5-5—3=22; {19<22;
5 He ABAAETCA PelieHHEM 3ITON CHCTEeMbI;
8+x<3x+2; 8+5=13; 3-5+2=7; [13<1T;
r {19—2x>.r+3; {19—2x~5;m {5+3:s; {9>8;
5 sABafAeTcA pelnieHHeM BTOH CHCTEMBI.
{3'(-2)~22<O; {—28<0;
52. a
) 2.(-2)-1>3; -5<3;
3.0-22<0; {—22<&.
0 He ABNfAeTcA pemieHHEM;
2.0-1<3; -1<3;
3.5-22<0; |-7<0;
{25_1(3; {9)3;
3.6-22<0; |—4<0;
{2’6_1>3; {17>3; 6 sBiAeTCA peleHHEN;
6) {4-(—3)—7<0; {—19<0;
3(-3)+2>5; |[-7>5;
4-1,5-7<0; [-1<0;
{3-1,5+2>5; {6,5>5;
{4-4,8—7<0; {12,2>0;

-2 He ABNAeTCA PemieBUeM;
5 ABNAETCA peIleHHeM;

—3 He ABAAETCA DellleHHeM;
1,5 ABndercA pemeHneM;

4,8 He ABAseTCA PeLIeHHEM.
3-4,8+2>5; |16,4>5;

x<1; Ny

53. H * 7, ); x > 7; 6, 1 ¥ xe(=l)x<l;
(43) ®) x>T; —d_'_)xe( ok x ) {x<5; “_X;. €l %
5

Ty<42; <6; mm——
54.0) 1Y Z{y 6
s

<2 ~w; 2);
sy<ts ly<z 6 VY y € (=5 2)
v
3 6; wewm——
{8“48’ {y< o & -4 <y<6;ye(4; 6);
P — R
4 v
3y-18>0; (3y>18; >6; ———cm—
v v>18: 1y 6 v y>6;ye (6 =)
4y>12; (Y>3 e,
3 y

2 X x24;x € [4; ©).
x24; " eweer,
4 x

7-2t20; {-2124; {t53,5; —

Tx-1420; [Tx214; [x22; o >,
2x28;

3,5 £ t<3,5t e (—x; 3,5);

4 t

5t <20; t<4;
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2t-8<0;

6,
) 2t-320;

1,6 <t <45t €e[1,5; 4);

2t<8; [t<4; “"—)
2t>3; |¢21,5; _~_>

B)
4-3t>0; |-3t>—4; tzg; A .

t>1; o >
> ‘> 1 T2t e [2; )

t>2 —M—)

2t +4<0; {2t<4 | —— s 4 le[ .i}
T) {

3t-620; |3t26;

8

2<x<2,5; x e [2;2,5);

b
{
o

,4x-1<0; {0,4::51; {x<25 :---.—>

2,3x>4,6; 2,3x>4,6; |x22; _m-f_)
2 x

o ———— 5,

0,3x>4; 0,3x>4; x>£ x>13—1—; 1 I5
® \0.2x+1<6; |0.2x<5 3 3 oy

. v |hax <op <25; |x<25; ~w—

25 f

<3, W5

-3 ! x e @; "er pemenuil;
t29; ——“ﬂl—) ? pe !
9

131<x<25; x€e 131; 25
3 3

1,5t +4,5<0; [1,5t<-4,5;
B) {

l121; l121;
9 9

57. a)

5x-7>-14+3x; 15:-3x>—14+7; {2:)—7; {x>—3.5; >,
“g)

-3.5 * Her pemenuit;
—4x+5>29+2x; |-4x+2x>29-5; |-6x>24; |x<-4; %——A}
-4

6 3x+3<2x+1; [8x-2x<1-3 [x<-2; 15—2;“;——9
3x-2<4x+2; |3x-4x<2+2; |-x<4;

X

X2l —
-4
o {1—121<3x+1; {-—le—3x<1—1; {—15x<0; {»o

* HeT pemenwmii;
2-6x>4+4x; |-6x-4x>4-2; |-10x>2;

x<-0,2; %—)

X —4<x<-2;xe[-4-2)

¥ -5<x<-1;xe[-5-1).

9 4x+225x+3; [4x-5x23-2; [-x=1; xS—l;“—>
2-3x<7-2x; |-8x+2x<7-2; |-x<5;

-1
x<—5; ol ),
-5 x

58. a)

—_—_9
2x-420; 2x24; x22
9

3<x<4xe@4)
£ Tx+12<0; |(x-3Nx—-4)<0; |(x-3)x~- 4)«*3@@

h‘bb_-———)
{3x 1<0; {3x<l :c<l £

o020 | Sy gz, m

——o-r—>
{5x 10>15; {5»25 {x>5

HeT pelleHHi;
Fax-650; |(x+3Xx-2)<0; |(x+3Nx— 2)50%

3x-10>5x-5; [3x-5x>10-15; [-2x>5; x<-2,5;
x2+5x+6<0; (x+2) x+3)<0; |[(x+2)x+3)<0; [(x+2Nx+3)<0;

=]

1 ( 1
x<—; x€l—eo; —
3

x*-3x+220; 3

“—_—9

2,!
T~ ms . 3<x<-25ixe (325
-3 -2 x
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B kaanparrom Tpexuaene Tx? — x + 3 D > 0, a 7 > 0, 3HAaUHT, HEPABEHCTBO
2x+3<7,

Tx? - x + 8 < 0 He UMeeT pellenuit. Omeem: HeT peweHuit.
~3x’+2x-1<0;
6x>3(x+1)-1.

~3x% + 2x - 1 < 0 BepHO TpH JIOGLIX 3HAYEHHAX X, NOITOMY JAHHAA CHCTEMA PABHOCHIbHA

‘ <0
59. Tx‘-x+3<0;
4100

B xBazpaTHOM Tpexusere —3x° + 2x — 1 D <0, a —3 < 0, 3HAYAT, HEPABEHCTBO

HepaBeHeTBY 6x > 3(x + 1) - 1; 6x > 3x + 3 - 1;6x - 3x > 2; 3x > 2; x>§; Ie[g;m}

B xnaapatHoM Tpexunexe 5x* - 2x + 1 D <1 0, a 5 > 0, sHauynT,
2(x +3)-(x-8)<4.

HepaneHcrso 5x2 — 2x + 1 < 0 He umeeT peinenuit. Omeem: HeT pelleHHit.

{5.\'2 ~2x+1<0;

-2x* +3x-2<0; ;
") rorex B xBagpaTioM Tpexuiene —2x* + 3x -~ 2 D < 0, a =2 < 0, 3Hauur,
-3(6x~1)-2x< x.
HepapencTBo —2x° + 3x — 2 < ) sepHO NpH MOObLIX 3HAUeHHAX X. [losTOMY A8HHAA cucTeMa
PABHOCW.IbHA HepaBeHcTBY ~3(6x - 1)~ 2x < x; -18x + 3 - 2x -« x; ~18x - 2x - x <-3; -21x < -3;

1 1
X>=; x€|=;0
7 [7

y 3x ' +x+2>0; N
60. a K B kBaxgpaTHoM Tpexusnere 3x° + x + 2D < 0, a 3 > 0, 3HaUHT, HEPABEHCTBO
4 x<9.

3x* + x + 2 > 0 BepHO mpy NI06bIX 3HAYEHMAX Xx. [[03TOMY ZAHHAA CHCTEMA DABHOCMJbLHA

nepasenceTsy X2 < 9; 22 -9 < 0; (x -~ 3Yx +3) < 0; -3 < x ~ 3 x e (-3; 3);

. B kpagpatuom Tpexusnese —7x” + 5x — 2 D < 0, a -7 < 0, auHaumr,
x° <25,
nepasencTso ~ 732 + 5x ~ 2 > 0 He MMeeT peieHnH. Oméem: He UMeeT PelleHHH.

{—7x2+5x—2>0;

2x" +3x+10>0;

x*216.
HepapeHcTBo 2x2 + 5x + 10 > 0 Bepro mpy moOLIX 3HAueHHs x. [To3ToMy AaHHAA cUCTEMa
PABHOCHIBLHA HepaBeHCTBY X > 16; x ~ 16 2 0; (x — 4)(x + 4) 2 0; x < -4 uau x 2 4;

x € (- x; —4] U {4; x); m
4 4 *
5x’+x-1>0;

x*>81.
HepaBeHcTBO —3x° + x — 1 > 0 He uMeer pelenuil. Omeem: HeT pemeHHe.

B kBagpaTHoM Tpexunene 2x? + 5x + 10 D < 0, a 2 > 0, 3magur,

B xBajpaTHOM TpexujneHe —5x° + X 1 D <0, a-5< 0, agaunr,

X-9 o [-dKad) o (x=3)x+3) 0, m - .
6l. 8 » x o lx 3 0 3 T ox2Zxefy
i 2x-120; |2x21; x2—: 1 5
2 2
(Ifs)(x,l)>0_ (.r+5)(x—l)>0_ WN); TN N N
6) x o x - lx -5 0 PUE
10x-1<0; 10x<1; x<—; 1 x
10 o)
-3<x<0;x e f-5 0)
-2 2 _
25-x <0; [-¢-1) x _2520; (x 5){x+5)20; = + — T
B) x 5 0 5 x x =
S
5x-10235; 5x>45; x29; 9

x € [9; x);
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(x-2)x +3) (x—2Xx+3) NN NN
<0 <0; e X
I x(x+7) x(x+7) ‘ 3 o 2 X pax<2ixell;2).
1201220; xzl; 1 x
2_1620; ~ >0 :;b. o>
62. a xv -4}z +4) 20 ! ! * x<-4uwm x24;x € (-5 -4 uld; )
8 1220, 1D 020 s e
3 4 i
N ; X +
N PR X
9x"-1<0; (Bx-1¥3x+1)<0; 4 3 1 1 1.1
—Cex<z; xe|l-=i 2
314220, (- X220 ek > 3 3 3'3
1 2 X
+ +
x*—6x+8<0; [(x-20x-1)<0; 2
B HeT pellleHHIl;
x2-3620; (x-6)x+6)20; m
n 3613_4‘
) 1 10X
49x* -1<0; (Tx-1)0Tx+1)<0; 7 7 1 1 11
- ——<x<-y XE|—=; =
51620 |(1raNx+2)20; A > T 7 77

2 .
6. a {‘ B P m gersn xe[ 1]

@14 2x2-5x+2<0; |(2x—1Kx-2)<0; 2

@. e

Y 8x+1520; [(x-5)(x-3)20; 3 ¥
6) {x 61+8>0 :i Zlix 4;>0 > 7 x<2umix 25 x e (—0 21w *);
- : —2Kx~4)> ;m
xro=0 2 1 ¥
+ +

){x?—9x+14<0; {(x 2K x ~7)<0;

(e 1)z -8)<0; : w f 25x<T, xe(2;7);

X -Tx-8<0;
B +
*+4x+3<0; <0; 3 -1 *
x’ X+ {(x+3Xx+1)<0; : 95 cx<-lixe (2.5 ).
2x” +56x<0; x(2x+5)<0; hd
2.5 o ox

64. a)-2<3x<6; ~£Sx£2; xe —2;1;6) 71<£<1: -6 < x v 6; x € (-6;6);
15! 3 3 6
B)6 < -B6x < 12; -1 > x ~ -2 x e (-2; 1}, 1) OS%SZ; 0<x <8 xe {n8);

65. a)3<x+1~8;2<x~T7;xe(2;7)
6)~2<1-2x<2;-3<-2x<1;1,5>x>-0,5 -0,5<x<1,5, x¢[-0,3:1,5];

-
B) —3<JI+2<1; -6 < 5x +2<2; -8« 5x-0;-1,6- x<0;xe( 1,6;0)

- _lsﬁ—Zx

<0; -4<6 -2x<0;-10<-2x<-6;52x23;3<x<5;xe¢[3;0]

66. a) 63 5x<6;-9-  Hxr<3;1,8 -x>-0,6; 06 - x- 1,8 xe(0,6;18)
118
6) 4<2"3”<0; 12<2¢+1<0; -13< 2x € -1; 6,5 < x £ -0,5; x « [-6.5; ~0.5].
67. a)0 <1 +4x<17;-1 < 4x < 16; -0,25 + x < 4; x € (-0.25; 4); Haumennwe Uea0e YUCO U,
@9 yauGonburee nence YHCIO 3;

6)0<1-5x-13;-1<-Hx<12;0,2 - x> -2,4; - 2,4+ x- 0,2; HaHMeHbLICE ULV YUCITO
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68.
“20)

69.
2

70.
a)

—2; Haubonbmee nenoe 3sgaveHda 0.

oty -,

12-8x20; [-3x2-12; <4;
8) y=v12-8x +y/x+2; 3x20 Bx2-1 * —-""""""‘—>4 ¥
x+220; x2-2; x2-2; _2 X

-2<sx<4;x e [-2; 4]
15-3x20; [-3x2-15; <5 Ceneme——, .
6) y=I5—3x + VAT m; { e {3" {"j s+
2Y; 5 x 3
-4<x<5; xe (-4 5]

15x-3020; [15x230; 2% e -,
B) y=V15x-30+Vd~x; * * x22 2 %
4-x20; —x2-4; |x<4; .,

4

X

2<x<4;xe[2;4]);

-1820; 218; 23 ——————gm——>
r) y=v6x-18 +Jyx+1; 6x-1820; |6x218; |x 3 ¥ x23;xe[3; ).
x+120; x2-1; x2-1; —d“t)
-1

{71+325(x—4)+1; {7x+325x~20+1; {7r—5x2—20+1—3; {2::2—22; {xz-ll;

4x+1<43-37+x); |4x+1<43-21-3x; [4x+3x<42-21-1; |[Tx<21; x<3;
———oARN -,
-11 * -11 <x<3;x € (-11; 3);
w_:,
6 3(x+8)>4(1 x); 3x+24>28-4x;
(x+20x-5)>(x+3Nx-4); |[x*+2x-5x-10>x"+3x-4x-12;
— e
8x+4x>28-24; Tx24; xz;; 3 *
2 +2x-5x-x? ~3x+4x>-12+10; |-2x>-2; | — 5,
x<l; 1 x

éSx<l; x€ i;1
7 7

Hx+1)-x>2x+2; {5x+5—x>2x+2: {5x~x~2x>2—5; {2»—3;

=) {4(::1—1) 2<2(2x+1)-x; |4x+4-2<4x+2-x; |dx-4x+x<2-4+2; |x<0;
_(“9
{ : -L5: 1,5 <x<0; x e (-1,5; 0)
< W
0 x .
" (x+2)x-6)<(x+2XKx+1)+4; [x?+2xr-6x-12<x’+2x+x+2+4;
2(6x-1)27(2x-4); 12x-2>14x-28;
—%
{x +2x~6x-12-x°-2x-x-2-4<0; {—7.\'518; FRELS

7

-2x2>-26; —— -,
x

12x-14x2-28+2; <13 .
B > 13

——<x<13 :celi—lg 13]
7 7

x
§+"<7;' % laxedx<Ba; [Tx<Ba [x<1Z;
a) X Hox <B4 x<Bh o )x 12 * x <6; x e (—o; 6);
6-x>0; —x>-6; |x<6; ~ewwa__ 5
1-=>0; 6 x
1-=>x; l4 1<2~
4 | 4-x>4x; ~x-4x>-4; [-bx>—4; 5 1 4 1 4
6) —<Xx<—; X€E€|—; —
x—4 S5x—(x-4)>5; {bx-x+4>5; (4x>1; 1 4 5 4 5
x-—>1 |'5 e
5 4
———————, -,
4 x
5
—— oMM -,
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x 8 2
x-—22 -4 =, =,
) 4 i {4x—x28; {34:28; ng; F2gi (X224
B,
L_l+i:?>1 (x-1)-3+(x-2)-2>6; |3x-3+2x-4>6; 5r>13: x)E; x>2§;
2 3 5 5
vy
2§ * x22=; 16[2— m}
_(%
3 £
%5
x-x—_1>l; -2
) 2 {2x—(x—1)>2; |2x—x+1>2; {x>l; —:""‘-—?
T,
<15; 15; <15; wummiesny, o
§<5; -3 ¥ *< * 13 X

1 <x <15 x e (1; 15).

71. 8{ 2 3 4

2 {(x-l)-G—(x—Z)A2{:—3)43—121; {6:—6—4x+823z—9—12x;
423
1-x>0,5x—-4;

-x-0,5¢>—-4-1; -1,5x>-5;

6x-4x-3x+12x2-9+6-8; [11x>-11; {x2-1; ___.——_>
10 10
3 10 10 -1Sx<—; xe|-1; —
3esls z<10, < M_> 3 3
2 3 3’ %J

2x-1 x+2 x-8
6! 6 el 3 o> L lﬁ {(21—1)+2(x+2)—3(.r—8)>6(x~1),

-2x-0,56x>0,5-2;
2-2x>0,5+0,5x; 33

{2x-l+2x+4—3x+24>6x—6; 2x+2x-3x-6x<—6+1-4-24; [-5x>-33; x<6?

-2,5x>-1,5; —§x>—§; x<§:
27 2 5 x<=;
5
M,
B x<—,xe[—w —}
.
3 x
3
5:¢+7_3_x<11x—7_ )
) 6 4 12 (5x+7)-2-3x-3<11x-T; 10x+14-9x<11x-T;
B
1-3x 1-4x E 1p (1-30)6-(1-4x) 422212 [6-18x-4+16x>2¢-12;
2 3 6 b
21
10x-9x-11x<-7-14; -10x<-21; |¥770° [x>2,1 e —
-18x+16x-2x2-12-6+4; |4x2-14 | 14 x<3,5; sy, 5

Syl 35 *

2,1 < x<3,5; x € (2.1; 3,5);
8x+1 4x+9 x-1
> .

nl 3 2 3’ (Bx+1)2>(4x+9)-3—(x-1)-2 [16x+2>12x+27-2x+2;
50-2 2x+13 x+2 |6 (5x-2)-2<(2x+13)-3-(x+2)-2; |10x—4<6x+39-2x—4;
< -
3 2 3

27
16x-12x+2x>27+2-2; [6x>27T; x>?. x>4,5; —0‘—‘—>
10x —6x+2x<39-4+4; 6x<39; x<§' x<6,5; *M—)

e 6,5
4,5 < x < 6,5; x € (4,5; 6,5).
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E . B (vt _ x-3
2x+1<1; 2I#1—l<0; 2x+1-(x 2)<0; 2x+1 x¢2< . <0;
72, a) x-2 x-2 x-2 x-2 x-2
4.4 3x+l>2; .ix+2_2<0; dx+2—l(2x—3)>0; 3x+2-4x+6 . —.r+8>0: “n
2x-3 2x-3 2x -3 2x-3 2x-3
x+3 0; :* Q7R —
x-2 3 2 Y15 x <2 xe (1,5 2)
x-8 + :6 hﬁ-‘-
-<Q;
2x-3 15 R¥
_ - —8r—-2(2- 3y -4- Tx+3 I
Tx 332; 7 31_250: 7-3x-2(2 5x)£0; T-3x 4»10:c$0; :’x,,:_sl); L-1
6) |25 2-5x 2-5x 2-5x 2-5x |
2x*l>4; Jx+174>0; 21+1—4(3x—3)>0; 2x+1—12x+12>0; -101*13>O; |.(—1)
3x-3 3x-3 3x-3 3x-3 3x-3 |
T v
LS
5x-2 T 1ex<1,3xe(l; 1.3y
102213 o ——— s
3x-3 1 13X
3x— - ~9_ _ _9o_ 5x-8 |
3x 2<2; 7317272<0; 3x-2-2(3 x)(o; 3x-2 6+2x<0; 5 <0 (=1
8) 3-x 3-x 3-x 3-x - |
51+123; ax+1*320; 51+1—3(4x—a)20; 5x+1—12x71020: —7:*1620; “n
4x-5 4x-5 4x-5 4x-3 4x-5
518 e NS
x-3 o L v > (
B S<x<—; xe
=16 o TN T 4
4x-5 5 16 x
1 7
x+3 <1 x+3 Z1<0; x+3—(3x—1)50: x+3—3:+ls . "2I+450; ‘~(Al)
0 3x-1 3x-1 3x-1 3x-1 3x-1
2x+a22; gx+a_220; 2x+o—2(x—4)20; 2x*5—2x+820; 13 0.
x-4 x-4 x-4 x-4 x-4
21—420’ + > - - .
x-1 3 z T x> a5 xe (4 %)
18 o — o>
x-4 1
3x-4.1 [3z-4 1. 2(3):—4)—(571}20; 6x-8-5:x . 21360 Ve
Z% a){5-x 2 5-x 2 5-x 5-x S5-x
x*>16; x*-16>0; (x~4Xx+4)>0; (x-40x+4)20; |(x-4)x+4)20;
7x-13 R VT
—x<0; 5 5
x-5 173 5 F 4<x<3;xeld;5)
(x-4Xx+4)20; +: :’T: ; 5
-4 4 X
4x'<49%  [4x'-4950; [(@x+TH2x-T)SO; [(Rx-TH2x+T)<0; [(2x+TH2x-T)<0;
6 . 5-(1- 5 4
) 2x+5>l; 2x+5_1>; 2x+5-(1-6x) : 2x+5-1+6x . 8x+ >0; |1y
1-6x 1-6x 1-6x 1-6x 1-6x
(x+TH2x-T)SO; Tl DT
8x+4 3.5 35 X _l_<1<l; xe _l;l
2 6

0; 2 6
6x-1 N A S =

1
6

[SIE
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-1 1 ~ 2(x-1)-(3-2 —-2-3 -5
> L X 1 _120; 20x-1)-(3 2:()20: 2x-2 3+2x20; 4x 020; 1)
B) 3 2x 27 43-2x 2 3-2x 3-2x 3-2x
1t <25 x-25<0; (x-5Xx+3)<0; (x-3Xx+3)<0; (x-5Hx+5)<0;
4x-5 " :Q s
I0<p, F T 52 5 3
2x-3 —Sx<§: XE Z'E
(x -3 x+5)<0; lﬂ ; R’C 4 “
Ax 1.8 14x-1 3., 2(41—1)—3(2x+5)20; 8r-2-6x-15 . [2x-17,
Ni2x+5 2 2x+o 2 2x+5 2x+5 2x+5
4x° 281 4x*-8120; (2x-9N2x+9)20; (x-9Y2x+9)20; |(2x-9N2x+9)>0;

X £ -4,5 uan x 2 8,5; x € (-%; ~4,5] v [8,5; ).

(x+2)(x 1) (r+2)(x 1) - A - ha
74. a) 2 [} 1 x
e x —7x+12>0 (x- 3)(;: 4)20; o
2<x-0mmml<sx<3unmx24;xe¢ (- 2,0)\)[1,3]\)[4‘30),
x2-10x+9<0; (x—1Kx-9)<0; -+ +
6) (x+3)(1 2, (x+3)(x~2) ! 9 ¥ 2<x<9xe(2: 9
2 200 TINTNSTIN
* 30 2 %
x*-4x+350; (x-1)(x-3)<0; ha AN
X
B) (x+2)(x¢4) (x+2)(x+4) . ~ - ! *3 HeT perneHuit;
bx 4 2 [ *
x'-12x+2020; [(x-2)x-10)<0; = i 4
10 f
) §(x- 3)(“1) (x— 3)(x+1)<0 W 2sx<3;xe[2;3)
Rt [ 3
2x* +18x-4 59 2x% +18x -4 _250; 2x* +18x-4-2(x* +9x+8)
75. X +9x+8 ! x*+9x+8 ' x'+9x+8
a2 +‘<6 r+§—6<0 x’+8—6x<0_
x x -
2x’ +18x-4-2x" -18x— 16 ' -20 >0 |1 20 <0
' +9x+8 (x+1)x+8) (x+1)x+8)
x* —6x+8 (xj2)(x—4250; (x—ZKx—Qso
X
NN T
= * -8 x < 1;xe (-8 -1)
= 0 Y
o 2 4 x
2 < 2
i3 g |eeBigco,  |ESrix Hrdx+3 o
5) x x X x
_ _ _ . Y 2 2 _
x 4>:r 3; x 4_x 3)0: (x-4) -(x-3) 50: x°-8x+16-x" +6x 9>O:
x-3 x-4 x-3 x- (x—-3Xx-4) (x-3Kx-4)
(x+l)(:r+3)$0; (:c+1)(x+3)<0 W
x
_m2x+T : |(-1) JJ,«) - & W
(x-3)x-4) (x—-3%x-4) 3 35 4 ¥

x<-3nam ~1<x<0;xe (= 3w 1;0);
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3 2 2 2 —
Foxlex-l oo [FE-DrE-D o [ +1xx o,
) 2x+3 2x+3 2x+3
1 . 2 3 1 2 3 -0 (x+3Nx+2)+2(x+1Kx+2)— 3(:r+l)(x+3]
2+l x+8 x+2 lxel x+3 x+2° (x+3Xx+1)(x+2)
Buipakerne x? + 1 > 0 npu 106X X 3HAUMT,
x-1 <0
2x+3
x’+3x+2x+6+2:'+4x+2:+4—3x’—9x—3x—9>0
(x+3)x+1Xx+2) :
x-1 <0; -1 <0 + - ¥
2x+3 2x+3° -1.5 1 f
-x+1 <0; |1 x-1 <o; + — + +
(x+3) x+1 x+2) (x+3Xx+1)Xx+2) -3 -2 -1 1 0x

“-l1<x<l;xe(-1;1)

x‘+x“+12 ; x(x*+x+1) 20;

9x?-25 (3x —5)3x +5)

1 2 1-2x 1 2 1-2x

—t——S 5 |t —-————<

x+1 x-1 x*-1 x+1 x-1 (x-1Kx+1)

B keaxpaTROM Tpexwiene x> + x + 1 D < 0, a 1 > 0, 3uaunt, 22 + x + 1 < 0 BepHO OPH MOBHIX X.

r)

x >0 x >0 x >0
(3x-5)3x+5) (3x—-5X3x +5) (3x-5X3x+5)
2(x+l)—(1—2z)so; :x:—1+2x+2—1+2.::S . 5x <0

(x-1x+1) (x-1)x+1) (x-1)x+1)
= ¥ - 3
_3 [] 5 x
3 3 —§<x<-1, x=0; xe[—é; —1}0.
- —~ T 3 3
-1 0 1 *

+ +

76. a) \/(x—3)(x~5)+\/(l~xx7~x); {

(x-3Xx-5)20; {(x 3Xx~5)20;
a2

A-xXT-2)20; |(x-1Xx-T)20; m
(mpH AByKpaTHO#H 3aMeHe 3HAKA, OO 3HAK coXpansercs) x < 1 AR x > 7, x € (—o0; 1] U [7; oo);

3x+2 l( 1y [3542 <o, MR >

[ [a- —= =0 2 5 X
6) 35;|:+2+ 74 21; B-x x i 3
x Tex 4-x >0; i + &

>0, 20;
7-2x 2x-7 35 4 £
apa ﬂBmeﬂﬁOﬁ 3aMeHe 3HaKa BO BTODOM HepPABEHCTBe Dﬁm“ﬁ 3HAK cCOXpaHsAeTcA;

2
_5$1<3,5 win 4 <x < 5; xe [42; 3,5}.'[4; 5);

B) J(x-2)x=3) + (526 -x); (5-xX6-x)20; |(x—-5Xx—6)20;

(x-2Kx-3)20; [(x—Z)(x—S)?O;
TPH ABYKPATHOR 3aMeHe 3HAKA BO BTOPOM HepABeHCTBe OOMIHi 3HAK COXpARAETCA;

x<2mm 3<Sx<Huamx26; x e (—0; 21U [3; 5] U [6; »);

4x+1  [2x+1 x+2

+ = x<-2wmx>T; x € (—o0; —2) U (T; ).
x+2 -7 2x+1>0 w—) ( ) (T; =)

7 X

®
)

Q
ol
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77 o) VE 16 +VTx o {x ~1620; {(z—4)(x+4)20: {(x—4)(x+4)20;

Tx-xt20; x(x-7)<0;

4<x<T;xe(4 Tk

6) Ve BrrZ+ Vo2 (x‘—3x+220; {(x—l)(x—2)20; {(:-1)(;-2)20,

9-x*2>0; (3-xX3+x)20; [(x-3Xx+3)<0;
Y

! 2 ¥ -8<x21mm2<x<3;

N5 x € [-3; 11U [2; 8);
-3 3
(e ~. 7 7 2 >0; -2)x-3)20;
8) VT 5776 4471 {x 5x+620 {(x Nx—3)20;

x*~120; (x-1)Xx+1)20;
+ +
2 3 f x<-lwmal<x<2ummmx23;xe(~o-1]uU[l;2)U[3; )
B —
2+ 8x+720; {(x+1x+7)20; (x+1)0x+7)20;
NPT PN T L g
TN B T2 —x {254220, (5-H5+2)20; [-(-1) |(x-5)z+5)<0;
-7 -1 x -1<x<5; x e [-1; 5]
+ ; hé-ﬁ-
-5 5 x
18 8x _x-1 7 |4
. 4 4 4 8 -13.2+3x-2<(x-1)-2-T; [-26+6x<2x-2-T;
(@31 L%, 82 12 2-12>x-3+(3-2x)-4; 24>3x+12-8x;
"4 3
17,
w <£—3
6x-2x<26-2-T; [4x<1T; v T 127
8r-3x212-24;  [5x2-12 _ s 5 |5 12, 54’
12 x T 5’
5
17, 85 48 371 37 37
— =—-—=—, Omeem: —.
e 20 2 40 10
3,321,253 |10
6) 5 10 5 32+3x-12(2-x)-2-0,3-10; [6+3x-1>4-2x-3;
x-1 62(x-1)2+0,5x+3) 6; 6>2x-2+3x+9;
12—3—+0,5(x+3); -6
>4,
3x+2x24-3+1-6; [5x>-4; —vemm— T2, 1
-4 ~—<x<-—;
-2x-3x>9-2-6; -5x21; _ 3 < 1 5 5
e—— -, <—=;
1 F 5
3
—3+ 1 :2:—1:2=~l. Omeem.: —-l-.
5| 5 2 2
373—7£+x+1<7+81; 10
9. a) 10 2 2 {3-10—(3-7x)+(x+1).5<(7+8:)»5;
e - 14(3x-5)+ 817 - x) > 36 - 5(2x - 6);
o 7(3:—5)+4(17—x)>18—£;ﬁ; (82 -5)+8(17-2)>36-5(2x ~6)
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30-3+Tx+5x+5<35+40x; Tx+5x-40x<385-30+3-5; -28x<3;
42x-70+136-8x>36-10x+30; |42x-8x+10x>36+30+70-136; [44x>0;

X “ 98’ x > 0. HanMenbIuee meinoe uucao 1.
it x>0;
P

x7§Q 2-x x+1

. B TR +3; (12

o 3 6 12 [ {:{ 4-(3x-1)-25(2-x)—-(x+1) 6+312;
4 3x- 10>5x -4 -(8x-1)2-2,5-10;

1801 I>5:04_3x5 1_2_5; "10 x-10>5x (Bx-1) 5

x<6;

7

4x-6x+2<2-x-6x-6+36; [4x-6x+x+6x<2-6+36-2; [5x<30;
2

11x>-27; |x>-—;

11

10x>5x-4-6x+2-25; 10x-5x+6x>-4+2-25;

D . 5
—%<x£6‘ —2ﬁ<x£6‘ Hammenimee uesioe wicio 2, Hambonmkinee nesoe YHeio 6.

27 X
17
0,2x >-1; %55
[T T—
80. a) =5 Y -5« x<-8;x=-4;-3;
181 =21 <-3;  weeaey
433 3 x
1-0,5x20;
-7 [-0,5x2-1; <2 $2; Ny
6) * x * 2 ¥ 0~x<25x0=1;2
—(x+0)<=0; [x+5>8; |x>0; — omummmm
0 x
i “6 x<3; x<3;
B) (x-1)-3<x-2; [3x-3<2x; [3x-2x<3; x<3; A )
(x+1):52x-2: [Sx+522x; |[Bx~2x2-5; [3x2-5; |x2-—; [x2-1=;
=; |-10 3 3
SORANDA,
S . —1=Sx<3 x=-1;0;1; 2
" N
1 X
-1}
x‘1<f~|
) 4 5 (x-1)5<x 4; [5x-5<4x; [Bx-4x<d; [x<h; x<5;
v
x x+4 21 xT>(x+4)3; |[Tx>3x+12; |[Tx-3x>12; [4x>12; |x>3;
s :
3 7
b e SN
> ¥ 3<x<Hx=4:5.
———"
3 X

81. a)

434

-1 3 X Her pewtenuii; Omeem: x = ~1.

2 8 ¥ 6<x<8;x e [6;8); Omeem: x € [6; 8], x = 2.
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- TV T
2 -3<x-5<3 xs8 T 8% ,_9
x-4<-2; ; -
2 x
e +5]|<3;
B)
fr-1]24;
-3<x+5<3; [-Bax<-2; —ollilo—>
1) -8 -2 X Het peisenuii; Omgem: (- 8; -3].
x-124; x25; B ——a
5
-3 5<3; |- —2; —oluliltty. >
9y |TPEFOS Bex< 5 2 ¥ -8<x<-3ixe (-8 -3
x-15-1; x<-3; SN,
-3 X
jr—8|<5;
r)
|x+2121;
R IR St p ¥ —l<x<8xel[1;8);
x+221; x2-1; [—7 7 A
1 x
-3<x-3<d; |-2<x<8;
2) -2 R X  HeT pelleHHH.
x+2<-1 x<-3; &—#—x)
-3
8. a [2x+4|<6; [-6<2x+4<6; [-10<2x<2; f5x<x<1;fg“‘“““‘l’——;>
83 3-2x>-1; (-2x>-4; x<2; x<2; D
i433) 2 X
S wx<1;xe(=5;1)
5 [2x-4]>0; [2x-420; [x=2; = m =5
186 | x* <36; x*-36<0; |(x-6Xx+6)<0; 6 2 8 S
-6 <x<2mmm2<x<6;xe(-6;2)uU(2;6)
— ol oy
3x+1|<10; [-10<3x+1<10; [-11<3x<9; -l—;-<x<3§ 11 3 X
4x+3<11; [4x<11-3; 4x<8; ) W
x<2; MN—>2 5
11
-—<x<2; xe —2;2
3 3
; ) - >0:
) x* 21 x'-120; (x—1Hx+1)20; (x-1)x+1D20; W?
r ;
wi |[px-1<29 |-29<5x-1<29; |-28<5x<30; ~ e x<6; RSB TTTITITIIT T TT T—
5 _28 6 X
3
8
—g'—<xsl uam 1 <x < 6; Ie[—@: I]U[l; 6).
5 5
x<3 o
83 HMeeT pellleHHs NpH p < 3; He HMeeT pelleRuii mpu p 2 3;
185; x>p;
14.38)

x<T;
6) { HMeeT peuntesHa npu p < 7; He HMeeT peleHuii mpu p > T;
P
x<5; o
B) HMeeT PelleHHs fIPH p < 5; He HMeeT pelleHwil npu p 2 5;
P

x<p;
r) { >g HMeeT pellleHHA NpH p > 2; He HMeeT pelueHH# mpu p < 2.
X 26&;

x>3;
84. {
@y |x>p;

a) [5; <) opu p = 5; 6) [3; =) He cymecTeyeT; B) (3; «) npu p < 3; 1) [2; ) He cyuiecTByeT,
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85.
187
(40

P-2xr-(p-4)x+(3p-2)>0;
a) IaHHOE HEPABEHCTBO HE MMeeT pellenni, ecan D <0, a (p — 2) < 0;

p-2<0; p<2; p<2
(p~4)-4(p-203p-2)<0; |p’-8p+16-12p°+24p+8p-16<0; |-11p*+24p<0;

{p<2 {p<2 xm-.-o____)

<0; 0 <0;
p(-11p+24)<0; |-(-1) |p(11p-24)20; m Q :’; P P& (7 OF mpu p

6) naHHOe HepaBEHCTBO BHLIOOIHAETCH MpPH JIOOBIX 3HAYEHHAX X, ecnu D < 0,a(p - 2) > 0;

— A -,
p-x>0; p>2; 2 s 24 pe 24
(p—4)*-4(p-2X3p-2)<0; |p(11p-24)>0; Ve 1 m
) 24 x

24 i
opa p>—.
pH p 1
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AOMAIDHAA KOHTPOJBHASA PABOTA M 1

Bapuanr 1
1) 5-(-3)=-15; 3- E+—3 =3- 2.3 =3- -4—§-3- -z —l; —15<—l.
9 2 9 2 18 18 3 3
Ynrcno —3 ABnAeTcA pelleHKeM.
2) 5:¢+‘7i<213 ‘14 5x 14 +6-2<2-3x; T0xr +12<2-3x; T0x + 3x <2 - 12;
73x < -10; xs—B; x€ —m:-E -
73 73

3) 2x+4/<7-T<2x+4<7;-11<2x<3; -55<x<1.5 x € [-5,5; 1,5).

7}
rims S T NG
4) V5x*+2x-3; 5x*+ 2x~320; x, = -1; x,:%; x < -1 manm xz%;

x€ (—o0; _1]U[§;w} -

=]
erles

2 - 2 - 2 - - - 2 - -
5) x°+2,5x 18>1: x°+2,5x 18_1>0; x*+2,5x-18-(1,5x-6) >0 x*+2,5x-18-1,5x+6 >0
) 1,5x-6 1,5x-6 1,5x-6 1,5x-6
x*+x-12
m >0; JlaHHOe HepaBeHCTBO PABHOCHJIBEO HepaBeRCTBY (x’ + x — 12X1,5x — 6) > 0;
,0x—
x.=—4;x,=a;x,=4;W S>> —4 < x < 3 mam x> 4;
-4 3 4 x

x € (—4; 3) U (4; ).

(3x-1)*(2x +3X5-x) WY\/\/’

4"‘“ x-1) B 7 3 1 5

Tak KAK B Bb] R 5 - x HeHT OPH X OTPHOATENbHEH, TO HA IPABOM HPOMEIKYTKE
cnenyer CTaBETh «—». Tax Kak BupaskenHe (3x — 1)? HaxoaRmTCS B YeTHOR CTENeHH, TO CleBa H

6) y=Ffx); f(x)=

1
COpaBsa OT YUC/A — 3HAK OAMHAKOBBIA.

a) f(x) > 0; —g<:<0 mme 1 < x <5; xe[—g;O}J(l; 5);

6) f(x) > 0; —g$x<0 mE 1 < x <5; xgl}g; o ju 5);

3 1 1 3 1 1
B Ax)<0; x<—— O<x<= = 1 > 5; —oo) —— 0 - =1 5 o).
) Ax) x 3 30 x<3 HIH 3<x< RUH X xe( 2})( 3})(3 }_,(5, ).

3x+2 3-x
>2—-—;

7 4 2

A(5-x)<5x-x%;

4 [3x+2>2-4-(83-x)2 [3x+2>8-6+2x; 3xr-2x>8-6-2;
20-4x<5x-x"; x*-4x-5x+20<0; |x*-9x+20<0;

M
{:‘:t)(x 5)<0: m : 4<x<5xc45)

2x’+5x-7>0; (2x+7X:—l)>0; (2x+7)(x~1)>0; (2x+7TXx-1)>0; [Rx+TXx-1)>0;

8 _ - _a- _4-2x—
) {3x 451; 3x 4‘150, 3x-4 (2”6)50; 3x-4-2x 650; x- 10_0
2x+6 2x+6 2x+6 2x+6 2x+6

B o >
-3,5 1 T 1<x<10; x € (1; 10].
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9)

10)

2)

4)
)

5)
6}

6)

5+3x£_1;
4 !

-3<

4 -12<5+3x<-4;-17T<3x5-9; —%stfi; xe[~%: —3}.

2x-11 19-2x
et LA adp

2x; |4
4 2x-11+(19-2x)-2<2x 4: 2x-11+38-4x<8x;
2x+15 1 x (2x+15) 5>(x-1)-9+x15; |10x+75>9x-9+15x;
> —(x=1)+—; |-45
5 3
27 -
2x-4x-8x<11-38; -10x<-2T7; |x>—; |x>2,7; *—zd;w;)
10x-9x-15x>-9-75; |-14x>-84; x<6; saeeay,
x<6; P x
2,7 < x<6;x=3:4;5.
Bapuanrt 2
gt”j's,}zx; M:Eﬂ:ﬂ:uﬁ; 2-.0,5=1;4,65 > 1.
2 2 2 2
Yucno 0,5 asnsgercs pelleHueM HEPaBEHCTBA.
4_45"52+§; 8(4-5x)-2<2 -8+ x;8-10x<16+x;-10x - xr<16~-8; ~11x < 8;
xz—iz xe ~£;°°
11 11
14 - 3xl > 6;

1}4 - 3x > 6; -3x 2 2; xs—g; xe[a;—%]u[%;m} 2)4 - 3x < -6; -3x < -10; xz%;

VBx-15x°-1; 8x ~ 1522 - 120;|-(-1) 152 ~8x + 1 <0; D =64 —4-15-1=4;

8-4 4 2 8+4 12 2 7% N - 2 2 2 2
X m——=——=; Xy=———=-—=2y —<x<=; xe|-= =l
30 30 15 30 30 5 12' 2 * 15 5 15 5
5 5
2 2 2 2 -
x ~4,51—3S . x —4,5x—3‘]£0; x —4,5x—3—(5—2,5x)so; x *4,51‘*3*0f2,5—\f£0;
5-2,5x 5-2,5x 5-2,5x 5-2,5x
2 _9p_ 2 9y -5 . _: TN TN S TSN
x’-2x 350_ 1) x-2x ‘3>0' (x+1Xx '3)20; ; = ER
3 x

5-2,5x ' 2,5¢c-5 2,5x-5 1 Y
1<x<2umx23;x¢e[-1;2)u([3; =)

B . _(2x-3)'(Bx+1)(x—-3)
Y= o) fo= e E

T&K KAK B BhID&XKEHMH 2 — X KO3PULUHEHT NPH X OTPHUATEbHBII, TO Ha IPABOM IPOMEXKYTKE
cJleAyeT CTaBUTE «—». Tak kak Bupakenune (2x — 3)° HAXORKTCHA B UeTHO} CTeNeRy, To cAeBa H

3 NN NN
crpasa OT 4ucaa E 3HAaK OAHHAKOBBIH. 1 0 3 2 3 x
3 2

a) fix) > 0; f%<x<0 HIH 2 < x < 3} xe[-%; 0)(}(2; 3)

6) fix) 2 0; -%Sx<0 W 2 < x 35 xe[—%; O)u(z: 3%

B) f(x) ~ 0; x<—% Hau O<:r<g HIH §<x<2 nian x > 3;

xe(m: 71]\J[O; g]u(g, 2Ju(3; wo);
3 2 2



POINCHNG YRPIKHEHNA K yueSunxy A . MopAReSHEa M AD. |

r) flx) < O; xs-% win 0 < x < 2unmxz3; xe(w; f%}u(o; 2)u[3; ).

5-2x 3x+5
£——+
7) 3 2

4x>2(x—4)+x%;

1; |6 {2(5—2x)5(3x+5)-3+] 6; ’10—4x$9x+15+6:

4x>2x-8+x%; —xl+4x-2x+820;

{—4x—9x£15+6~]0; {13.&11; (1) {13,2_11; xa—i—;;
2 ; - (= 2 . — . -
~xt+2x+820; [(-1) |x*-2x-8<0; (x+2)(x~4)<0; (x+2)(x—4)<0;

_u * 11
13 ——<x<4; xe|-—; 1
N 13 [13 J
2 1 X
3x?-7x-10<0; [(x+1)(8x-10)<0; [(x+1X3x-10)<0; (x+1)3x-10)<0;
8 2x— _ 2x-1-3(2- 1~
) jex 1.a 21 4 0 20-1-32-8x) o 12x-1-6+9x
2-3x 2-3x 2-3x 2-3x
>
(x+1)B8x-10)<0; [(x+1)3x~10)<0; ~ P o % 4 2 -
11x-7 11x-7 3 —<x<o xe(—;—}
>0; (-1 0; 11 3 11’3
PR R P NN
7 2 £
11 3
PERSTEE N
- 2 x 17 27 17 27
9) 25774 10 < 4x - 7 $20; 17 < 4x < 27; o 5 1< x <20 e 1527
5 21 x4 4
22
x-1 2x+3 «x x+5
—_ +=<2- H
10) 2 3 6 2 (x-1)-83-(2x+3)2+x<2-6-(x+5)3;
x+5 4-x x+1 1-8~(x+5)+(4—-x)-4<3x-8~-(x+1)-2;
1-—+——<3x-——; |8
8 2
x<2;
3x-3-4x-6+x<12-8x-15; [3x-4x+x+3x<12-15+3+6; 3x <6
B-x-5+16-4x<24x-2x-2; |-x-4x-24x+2x<-2-8+5-16; |-2Tx<-2]; x>%;

ﬂ<.1r<2; x=1.
27
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T'JIABA 2. CHCTEMALI YPABHEHHHU

§ 4. OcHoBHBIE OBATHS

%. a) 3:-3+ 1 =10; 10 = 10; (3; 1) — pemeBHe YPABHCHHS;
61 6)32-2-1=17;7=1;(3; 1) — He ARNAETCA PeMeHAeM YDARHEHUS;

B) 5-3% -1 =134; 134 = 134; (3; 1) — pemenue ypapHeHHS;
T) %+2:5; 5 # —5; (3; 1) — He ARNfeTCA pellleHACM ypPaBHEHHSA.

87. 22 - = 1;
62 a)(1;1);2-12-12=1; 1 - 1; (1; 1) — pemeHne ypaBHEHHH;

6) 2»2’—(\/’7),=l; 1=1; (2, \ﬁ) — pelleHHe YPaBHEHHSA;

B) 2. l x—4"’*—151' ~15-l-¢-1~ l 4 | — He ABJNAETCA pelleHHeM BHEEHHA;
2 = 2 Pl X pe ypal 5

r) 2 (ﬁ)z—(‘lg)i =1; 1=1; (\/5. Jg) — pelleHHe YPAaBHEHHA.

88. a) na: 6) Aa; B) Aa; I) KA.
63

89.a)2x +3y=6

921

(54) x 0 3
v 2 1]

6) 4x — 5y = 20

x 0 5
Yy -4 (1)
6x —y=12
B) 6x — y vt

x 3 2 6

v 6 (1] T
+
+
g ‘P 3

r) Tx + 2y =14

~g



POIICHNG YRRRINONMH K yueSinnry A T. MopAXesa ¥ A2, e

1,

L2 y=—y?
[9(?5])}.a)2y x*=0; y 2x
i1

&l.a)x2+y2=25; 6) x>+ y2=9;
(56)
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B) x? + y*=4; nx+y=1;

92, a)(x + 1 +(y -3 =25 0(-1;3), R=5:6)(x + 52 + (y + T)*=1;0(-5; -T), R=1;
B B (x - 102+ (y + 1)2 = 17; O(10; 1), R=v17; 1) (x - 4) + (y - 5)° = 144; O(4; 5). R = 12.

!36.‘3 a)(x+ 2 r(y+ 1) =160(-2; 1), R=4:6)(x -3V +(y + 5’ = 1, 3; -5), R=1;
v Y

Y

B) x2 + (y + 6)° = 4; O(0; 6), R = 2;



Potucuse yRpamiue i & yaeSHuxy A I. Mepaxesuus u AB. M a

r) (x ~4)° + y?=25;0(4; 0), R = 5;

%5. O(0; 0) 1
0 a) R=5; 22+ y? = 25:6) R=v3; x? + 4? - 3; ) R=
gg(‘i. a) A(1; 2), R=3;(x = 1)’ + (y — 2)° = 9; 6) B(~3; 8), R=11; (x + 3)* + (y ~ 8)* = 121;
Bl B) C(0; —10), R=T; 22 + (y + 10) = 49; 1) D(=5; ~2), R = 4; (x + 5)2 + (y + 2)% = 16.
,9;]. a) uentp A(0; 0), R = 4; x? + y* = 16; 6) uentp B(0; 0), R=v3; x* + y* = 3;

i

512 ) uentp C(0; 0), R = 1,5; x* + y? = 2,25; r) uentp D(0; 0), R=%; x2+y‘=i.

:x“’oy‘:i; PpR=1;x*+y?=1.

98. a)uentp A(-2;2), R=1;(x +2)' + (y ~ 2)* - 1;6) uentp B(3; 1), R=2;(x 3 + (y + 1) = 4;
" ) uertp C(1; 4), R = 2; (x — 1)* + (y — 4) = 4; ) uentp D(-3; —2), R=1; (x + 3)* + (y + 2)° = .
99. a)uentp A(0; -2), R=2; x* + (y + 2)" = 4; 6) uentp B(~3; 0), R=3; (x + 3)° + y* = §;
M2 ) uenrp C(0; 3), R = 3; x> + (y — 3)% = 0; 1) wentp D(1; 0), R=1; (x — 12 + y? = 1.
13 4
100. -2;3);6) | =5—-—= [ =0
» (2:3) )(2 2] B)(a ]

i5.15}

2,2 _1aq. 2,02 _ya.
101. a) {* 1Y =18 (243013 (2; 3) — peuleHue cHCTEMLI;
03] 2x+y=T7; 2-2+3=T;
5.16) . e s
6) TAys5 235 (2; 3) — He ABAsKETCA PEUICHUEM CHCTEMbI;
3x-1=y; [32-123;
x*+3y=13; [2°+3.3=13;
B (2; 3) — He saBASeTCA pelUeHHeM CHCTeMbl;
y+x=1; 3+2=1;
2 2_4. o 4 32 .
r) Ty * > (2; 3) — He SBRNAETCA pellieHHEM CHCTEMHI.
Sx-2y=4; [52-23=4;
2 2 _
e
57 ymex=h
0 +1%=1;
a)(0; 1) * ! (0; 1) — sBAAETCA pPLIEHHEM CHCTeMBbl;
1-2.0=1;
1) +(-1)7 = 1
6)(-1; -1) D+ (-1; -1) — He aBAKETCA PelleHHEM CHCTEMEI;
~1-2:(-1)=1
12+0%=1;
B) (1; 0) * (1; 0) - He ABAAETCA PeLIEHHEeM CHCTeMbl;
0-2-1=1;
2 12 ;
r)(l; 1) Pelizl (1; 1) — He ABNAETCA peLICHUEM CHCTEMHI.
1-2-121;
x=-1;
103. a) <
1105: xiry=4;
518) g
Dy=-x>+4
x | -2 | o= | o |1 | o2 |
PR R R A T T

Omsem: (1; 3).
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6){xz+y:3;
x-y+1=0;
y=-x2+3
x | -2 |
v | 1]
2)xr-y+1=0
= | o |
v |1
Omaem: (-2; -1), (15 2).
I‘){x’—y=3;
y=6;
Dy=x>-38
x| -2 |
v [ 1]
{x’—y=4;
2x+y=-1;
Dy=x2-4
x 2 | -1
Y [ 0 I -3
2)
= | o | 4
v | 1]
Omeem: (-3; 5), (1; —3).
_3.
g
519 y+x=-2
Dy=-—
x | -3 2] 1
y [ 1 {15]
2)
x l 0 [ -2
v | 2]
Omsem: (-3; 1), (1; -3).
xy=4;
6){2x—y=2:
x
1)!I=Z
x I —4 [ -2
v | 1] -2

Omeem: (—1; —4), (2; 2).




Poinesine yapanieni x yneSunxy A. . Mopxxonwsa ¥ A3.

x| -8|-4|-2|-1]1]2]|4]38]|

s TiTelale 8«21

2)x+y=2
x | o | 2 |
v | 2 | o |
Omeem: (-2; 4), (4; —2).
{xy:ﬁ;
r)
3x-2y=0;
1) y=§
x

x| -6]-8]-2|-1]1]2][38]G%s
yl1f-2]-3[-6]e[3]2][1
2)3x -2y =0

= | o | 2 |

v | o 1 3 ]

Omeem: (-2; -3), (2; 3).

2, 02 1.
105. a) ¥ T¥ =L
(1071 y=x

1520
Omeem: 2 penmieRHa.
) y=2x-1;
(-1 +(y+2)°=9;
y=2x-1
x| 0}1
y|-1]1
2) gertp O(1; -2), R = 3.
Omeem: 2 pemiesus.
x? +yz =4;
y=(x-1%
1) nenrp (0; 0), R = 2;
2) napaboja.
Omeem: 2 peulenss.

) (x+2) +(y-2¥° =1

r
y= Jx+1;

1)nertp (-2; 2), R=1;

2) BeTka napaGoanl.

Omeem: HeT pelleHHi.

-6

PRt
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2 2 .
106. (x+1)F +(y+2)° =4; y
e |y=0; g0
52 s

1) mentp (-1; -2), R = 2.
Omeem: (—-1; 0).

x=1
(x=1)' +(y+2)' =9;

2) uentp (1: -2), R = 3.
Omaem: (1; 1), (1; -5).

6)

2 2 _ Q.

%) {(1—3) +y+1y¥=9;
y=-1

1) nentH (3; -1), R = 3.

Omeem: (0; —1), (6; ~1).

> {(x+2)1+(y—2)2=16:
x=2;

1) meatp (-2; 2), R = 4.

Omaem: (2: 2).

109. a) (Bx + y + IN3x +y - 5) =05

B 13x+y+9=0;
x| 2|-3
y| 3]0
2)3x+y-5=0
x |01
y| 510

6) (xy — 4)x + 2y) = 0;
mial 2

Dry-4=0; y=2 .
x

-
;




POINSHMS YRBAXNBHUH X YHoOHMKY A [. MOBAROBMYA W AD. 3|

B)(M0s) (4 + 3y — 12)(2x - 9y + 18) = 0;
1)4x + 3y ~12=04

x | o | 3 |

vy | 4 | o |
2)2x -9y + 18 =0;

x | o | -9 |

v |2 [ o]

r)ing (x - 5yN2y — x%) = 0;
Nx-5y=0

=

(=]
[

L
o ow e

S T S Y O U S
JEEEREREN

110, a)imal x* + y* + Bx = 0;

(529 x>+ Bx+ 16+ y* - 16 = 0; 2
(x +4) + > = 16;

ueHTp O(~4; 0), R = 4;

6) x> + y% - 6x + 2y = 6;
3 x2 —6x +9+y?+2y+1-9-1=6;
(x -8 +(y +1)* = 16;
uentp X3; -1), R = 4;

B) x? + y? - 10y = 0;
26l x2 4 y2 — 10y + 25 - 25 = 03

x* + (y - 5) = 25;

uentp O(0; 5), R = 5;

r) x2 + y? =6y — 4x ~ 4;
36 x2 + 4x +4+y> -6y +9-9=0;
(x+ 2 +(y-3F=9;
uentp O(~2; 3), R = 3.
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y-x'=0

114, a) {
1534)

y=vx;
Dy==x%
2) y=Vx.
Omsem: (0; 0), (1; 1).

Pryi=q;
){y=o,5x’+2;
1) x* + y? = 4; uenrp 0(0; 0), R = 2;
2)y =05z, + 2

z|-2]-1{o0]1]2]

|
v 425225 4|
Omaem: (0; 2).

o) [+ -1 =9;
mse |y+l=x;
Dx+ 12+ (y-1¥=9;
uentp (-1; 1), R = 3;
Dytx=x
= | o | 1 |
v | 1] o
Omeem: (-1; 1), (2; 1).

o [E-D a7 =16;
s [x+y=1;
(x-12+ (y + 4)2 = 16;
nestp (1; —4), R = 4;
x+y=1
x| oo | 1 |
v 11 o

Omeem: (1; 0), (5; —4).

115. a) y=|xl:
el xry=2;
{535

Dy =l
2y =-x2+2.
Omeem: (-1; 1), (1; 1).

vy =1
y=lx-1
1)x?+y2=1;
uenTp (0; 0), R=1;
2y =kd-1
caBHr rpaduka y = |x| ma 1 BEHA.
Omeem: (0; -1), (-1; 0), (1; 0).




PeiNoHHS YRBREHONMA K Yo Sty A . MenaAKessu H AD. s3I m

) x’-y=38-2x;
y=|x+l]-4;

Dx?-y=3-2x;

X +2x+1-4d=y

y=(x+1F -4

caBUr napabonb! Ha 1 BAeBO H 4 BHH3;
Dy=lc+1-4;

caBur rpaduka y = {x/ Ha 1 Baeso u 4 BHUA.
Omeem: (-1; —4), (-2; -3), (0; -3).

Lry’=9;
r) {x v

y=|x]-3;
1)x* + y* = 9; uentp O(0; 0); R = 3;
2)y=lx-3;

casar rpaduka y = |x| Ha 3 BHM3.
Omeem: (0; -3), (-3; 0), (3; 0).

2 2
116. ) P ¥Y 1 -2)
m xP+yt=p+3;
36 5 .y
p1-2=2; |p°=4;
1+4=p+3; |p=2.
Omeem: p = 2.
_?=4.
(}1%17‘ & {y : t
(537) yrpxr=s.
Omsem: p = 0.
2 ?=4;
[}%18- {x +_lzj
sw VTR
a)p=-2;y=22-2;
6)p=2:y=x"+2.
§ 5. MeTOOH pEeLIEHHA CHCTEM ypPaBHEHMI
=x-1; =x-1 =x-1;
120. ) V77 y=x y=x
©) 1272y:26; x?-2x-1)=26; |x*-2x-2=0;

2 -2x-24=0;x,=-4;y,=-4-1;y,=-5;x,=6;y,=6-1;y,=5.
Omeem: (-4; —5), (6; 5).
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2. o
6){xiy' r v PHy-6=0y=-3x=(3)x=9%y=2x7=2%x,=1

x+y=6; |y*+y=6;
Omaeaem: (9; -3), (4; 2).
x=y+3; x=y+3; x=y+3;
B
Y -2x=9 |y -2u+3)=9; (v -2y-6=9;

F-2-15=0;y,=-3;x,=-3+3;x,=0;y,=5x,=5+ 3; x, = 8 Omeem: (0; -3), (&
5).

=x% y=x%
r) y 2
x-y=-6; |[x-x*=-6;
~x2 A+ x+6=0]- (-1 -x-6=0;x,=-2y =(-2%5y =4 x,=3;y,=8%5y,-9.
Omsem: (-2; 4), (3; 9).

xy=-2 [x(1-x)=-2; |[x-x*+2=0;
x+y=1;

121. a)
2 y=1-x; y=1-x;
X+ x+2=0]- (-1 x?-x-2=0;x,=-1;y,=1-(-1%y, =2 x,=2;y4,=1-2;
¥, = —1. Omeem: (~1; 2), (2; 1).
2 -2 2 —-5)=-3:
6) {5’ =% jsz FAEB=B e 9y - 10= 3522+ 20 - T=0;

x—y7=5; y=x-5; 7 9
x,=~3: Y =—§—5; Y, =—6—5-; x =1;y,=1-35; y,= 4. Omeem: [-E; —63} (15 -4).
x+3y=11; x=11-3y;
B
2x+y*=14; |2(11-3y)+y’=14;

22-6y+y'-14=0;y* -6y +8=0;y,=2;2,=11-3-2;x, =5y,=4;
x,=11 -3 - 4; x, = -1. Omeem: (5; 2), (-1; 4).
o {x+y=8; {x=8—y:
xy=12 ((8-y)y=12
By-y?-12=0] (-1} y* -8y +12=0;y,=2;x, =8 - 2; x, = 6;
y,=6;x,=8 - 6; x, = 2. Omsem: (6; 2), (2; 6).

2_ 219 2 _ - ~19
122. a) ¥ -xy=12; |y -QBy~10)y=12;
63) 3y-x=10; x=3y-10;
Y-8+ 10y -12=0; -2y2 + 10y - 12=0: (-2); y* -5y + 6 = 0;
¥,=25x,=3-2-10;x =-4;y,=8;x,=3-8 - 10; x, = -1. Omeem: (-4; 2), (-1; 3).
6 2x" - y* =382 [2x* -(2x-8)*=32;
2x-y=8;

y=2x-8;
2x2 — 422 + 32x - 64 -32=0; -2x>+ 32x - 96 = 0; | : (-2) 2 ~ 16x + 48 = 0;
x, =4y, =2-4-8y =0;x,=12; y4,=2-12 - 8; y, = 16. Omeem: (4; 0), (12; 16).
. {2:’—:;,:33; ‘21’-;(41717)=3&
4x-y=1T7; y=4x-17;
2x% - 4x* + 17Tx - 33=0; 2x* + 17Tx - 33=0; |- (-1); 2x* - 17x + 33 =0;
D=289-4-2-33=25; :c,=174—_5=3; y=4-3-17y =-5;

17+5
X, =

=55 y,=4-5,5-17; y, = 5. Omeem: (3; -5), (5,5; 5).
9 x*-y*=24; [(2y+7)-y*=24;
2y-x=-T; {x=2y+T;
472+ 28y +49 - -24=0; 3 + 28y + 25=0; y, =-1; x, =2 - (-1) + T; x, = 53

25 25 29 29 25
yz=—?; x,=2-(—?}»7; x,=—?. Omaeem: (5; -1), [—?;_?}



Pemoune YRBANHEHHI X yeOnuxy A [. NORAKORNSA M AR S5 m

123. 2) {x2+xy-—y’=ll; {(2y+1)2+(2y+1)~y—y2=11;
(64 x-2y=1; x=2y+1;
4y2+4y+1+2y2+y ¥YP-11=0;542+5y-10=0;|: 55 > +y - 2=0;
-2x,=2-(-2)+1;x,=-3;y,=1;x,=2-1+ 1; x, = 3. Omeem: (-3; -2), (3; 1).
p {xy+y2+x—3y=l5: {(5—y)y+y +(5-y)-8y=15;
X+y=5; x=5-y;
Sy -+ Yy +5-y-3y-15=0;y-10=0; y = 10; x = 5 - 10; x = —5. Omeem: (~5; 10).
) {x’+xy—x—y=2; [x2+z(x—2)-—x—(x—-2)=2;
x-y=2; y=x-2;
2+ -2x-x-x+2-2=0; 22~ 4x=0; 2x(x - 2) = 0;
x =0y =0-2y =-2;x,=2;y,=2~ 2;y,= 0. Omeem: (0; -2), (2; 0).
r) {”+y*+3xy=—1; {(—Zy)*w%s»(»zy)‘y:‘l;
x+2y=0; x=-2y;
WY -6l =L =Ly =Ly =-1x=-2 (l)x=2
y,=1;x,=-2-1; x, = -2, Omeem: (2; -1), (-2; 1).

l l é 1 l_é 1.5 6, 2y-1 2
%524.5) x y 6 2y1 y 6 211 5 =0; ﬂé’%:o;
©3) 2y-x=1; |x=2y-1 Y y y(2y-1)
6y(2y — 1) = 0; 6y + 12y — 6 — 10y* + 5y = 0; ~10y% + 23y - 6 = 0; | - (-1)
102 - 23y + 6 = 0; D = 529 — 240 = 289; y,=%——%-—03 x,=2-(-0.3)- 1, x, = -1,6;
2=2321.17=2; x,=2:2-1, x,=3. Omeem: (-1,6; —0,3), (3; 2).
x+y=6; y=6-x;
641 1 1 111 1 1 1=0; 4(6—:)—4x—x(6—x)=0’ 4x(6 - x) = 0
—m== === x 6-x 4 4x(6-x)
x y 4 x y 4
24 - 4x - 4x-6x+x?=0; x2 - 14x + 24 = Ox—2y|-6 2y, =4

I
x,=12; y,=6 —- 12, y, = -6. Omeem. (2; 4), (12; -

LI L. Ly, 2y+2)-3y-y(2y+2
B)Jy x 3 Jy 2y+2 3 —-—__"=0; ey+2-3y-y2y+2) )=0;
2y+2 3 3y(2y+2)

x-2y=2; (x=2y+2;
By(2y +2)=20; 6y +6 -3y —2y2 -2y =0; 22 + y+ 6=0; |- (-1 2y -y - 6 = 0;
D=1-4-2-(-6)=49; )
y,z%s—l,."); x,=2:(-1,5)+2,x =-1; y2=%=2; x,=2-2+2,x,=6.

Omeem: (-1; —1,5), (6; 2).

412 3_ 4 12 3
T ==L [ —- +—=5 4 12 3
Dix xy oy O g+l (+ly y il ey g 7%
x-y=1 x=y+l; 4 Y+ oy
4y-12+3(y+1)-(y+ 1y -0
(y+y

(+1)y#0,4y-12+3y+38-y>-y=0; ¥y +6y-9=0;|-(-1); y* =6y + 9=0;
W-3=0y-3=0;y=3; x=3+ 1, x = 4. Omeem: (4; 3).
a+b=3;
(%1.2,5. a) [a-b=1 a=2;2+b=3;b=1. Omsem: (2; 1).
2a=4;
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a+2b=5;
6) [~a+7b=13; b=2;a+2-2=5;a=1. Omeem: (1; 2).
T ob-18;
2a+3b=3;
B) {

2a-3b=9; a=3;2-3+ 3b=23;3b=-3; b=-1. Omsem: (3; -1).

da=12;
3a+5b=8;

r) {—3a+b=—2; b=1;3a+5-1=8;3a=3; a=1. Omgem: (1; 1).
e

{40m+3n=—10;

126, a) {07 3n=10 10m+14n=10; n = 0; 40m + 3 - 0 = ~10 0.25
. -10m+14n=10; n = 0; .0=-10; m = -0,25.
%) B 20m-Tn=-5; ‘.(_2) n m m
170 =0;
Omeem: (-0,25; 0).
—6m-4n=-1;

3. 2n=0,5; |- (-2
){ mren ‘( ) \6m+15n=12 n=1;3m+2-1<0,5 3m =15 m = 0,5,

2m+5n=4; |[(+3) . __
1ln=11;

Omeem: (-0,5; 1).

Sm+2n=1 | 3 ~15m -6n=-3;
+2n=1; |(~
y [omren 3 15m+3n=8, n=0;5m+2-0=1;m=0,2. Omgem: (0,2; O).

15m+3n=3; -

-3n=0;
dmaTn=1lL -2 8m+14n=22;
n=11; |
m 35m-14n=21; m=1;4-1+Tn=11;Tn="T; n = 1. Omeem: (1; 1).
Sm-2n=3; |7
43m=43;

x*+y* =61
127. a) |{x*-y*=11; x? = 36; 36 + y* = 61; 4% = 25; x = =6; y = *5,
(68

2x*-72;
Omeem: (6; 5), (-6; 6), (6; —5), (-6; —5).

2x* -y =41;
6) [2x*+y* =59 x*=25;2-25-y?=41;y,=9; x = +5; y = =3.

4x* =100;
Omaem: (5; 3), (—5; 3), (5; —3), (—5; —3).

x*-3y*=22;
B) [x*+3y*=28; x?=25;25-3y2=22; 3% =3; 4% = 1; x = £5; y = +1.

2x% =50;
Omsem: (5; 1), (-5; 1), (5; -1), (=5; -1).

x-2y* =143
r) |x*+2y°=18; x%=16; 16 - 2y% = 14; 2y? = 2; y2 = 1; x = +4; y = =1,

2x%=32;
Omaem: (4; 1), (—4; 1), (4; -1), (—4; -1).

2,2 —_o.
128. a) TY ATY=2 Tyers xy = ¢, Toraa x%y? = % 22 + ¢t =2; 2 + t - 2=0; ¢, =~2;¢,=1;
2x+y=3;

©9

y=3-2x;

-2 (3-2x)=-2;
W=t |FG-20=B 5 o g 94354220222 3x-2-0;
2x+y=3;
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=5 Yy

=3—2{—%]=4: x,=2y=83-2-2=-

2) xy=1; x(3-2x)=1;
2x+y=3; |y=3-2x;

1

6) JHE-Y)=2Ax-y) =
2x+Ty=-5;

3x-2x2=1;-2x2+3x-1=0;2x*-3x+1=0;
1 1 1 )
%=5 b =3_2.§=2; x,=1;y,=8-2-1=1. Omsem: -5 4] (2-1, Py 21 (1 ).

_2;
Ilyers x - y = ¢, Torza (x — y)° = t%;

3t -202=-2; 22+ 3t +2=0; 22 -3t -2=0; t,=-=; t,=2;
-2x+2y=1;
1) =-g (=2 2x+Ty=-5; y__4 x- _4 =_l; x+i:_l; x=_l_i=_u;
9 9 2 9 2 29 18
2x+7y—— 9y=— ;

174
18’ 8

2| {7x——7y:14; _
x-y=2; |
2) 2x+Ty=-5; x=1;1 -y =2;y=-1;(1; -1). Omsem: | -——; —— | (1; -1).
{2:+7y:—5; — Y 18 9
9x=9;
X x 9
2
B) 5';*[;) =% nyers £-4 rormm (f] =t 5t =14 245t - 14=0st, =-T; t, =2
y
5x+3y=13; v
13
1 ;=_7; {‘=—7y= {x=—7y: {x=—7y; x=_:‘;’ I_—T(_ﬁ}
- =13; | =13: |- ~13: =-22,
Sx+3y=13; 5(~Ty)+8y =13 35y+3y=13; |-32y=13; |y 35 y=_E;
32
9
32’
__13.
y=-g5
x
2) ;=2; {"=2y: {x—2y; {I=2y; {x=2y; {x=2;
: =13; =13 [13y=13; |y=1L =1.
5x+3y=13; 5-(2y)+3y=13; |10y+3y=183; [13y=13; |y y=1
Omeem: 2;—2 (2; 1).
32 32
2 = .
Axryy ~T(x+y)=15; Ilycts x + y = ¢, Torma (x + y)® = t% 412 - Tt = 15; 4tz Tt-15=0;
S5x-2y=1;
D=49=4-4 (-15)=289; 1, ="+ _10 5., T+17_
8 8 4 8
5l {2x+2y=_2,5; s 0 s 20
X+y=-—i | L5_ 3 5 5 3 _ 2
1 4 Sx-2y=1; = =1 [ b 4
DETREE TTTTTR TR 28[14 28}
S5x-2y=1; Tx=-1,5

2x+2y=6;

=3; |
2) Ix+y l2 {5x—2y:l; x=11+y=3y=2;(1;

S5x-2y=1; —
Y Tx=T;

2). Omeem:
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+ 6; b=6; =2; b =3
Tlx+y)= Nyete xy=a, x+y=05; a 4 !
mo) xy+(x+y)=5; a+b=5; a,=3; b,=2;
p =B CRTL B G ey
x+y=3; x,=2 y,=1
9) |¥¥= 3 |J@-y)y=3 |2y-y’-3=0; [y*-2y+3=0;
x+y=2; |x=2-y; x=2-y; x=2-y;
¥ - 2y +3=0;D=4~-4":3=-8 <0; ner peweruit. Omeem: (1; 2), (2; 1).

2 2 _ g,
(x—yl +2x+2y) = {E(x P +2(x+2y) =5; fyers x —y = a; x + 2y = b:

6
){2(x+2y) x+y=1; 2Ax+2y)-(x-y)=1;
{ a? + 267 = 5; {8{2b—1)2+2b2=5; ls(4b’—4b+1)+2b’:5; {12b2—12b+3+2b’—5=0,

2b-a=1; a=2b-1; 14b°-126-2=0; |-2  |7p*-6b-1=0;
b=-1g=2-L)1=-2_1-_3, ib=13a8,=2-1-1=2;
7 7 7 7
2x-2y=——;
x+2y=-1; =195 19 19 9 199 9 .27 8
. R A TL R T A L A TR A TR TR T
x+ y—~~
3x= 2:
7
198
21’ 21
2x 2y=2;
x-y=1 |2 19
2) x+2y L x=1;1-y=1;y=0;(1; 0). Omeem: | -— (1; 0).
x+2y=1; 21’ 21
3x 3;
5
sarab=32 |T-273%

5) {5(:: +y)+4xy=32;

HOyers x + y =a; xy = b;
xx+y)=12; 4 Y 4 {

ab=12; a(8—§0)=12;
4
Ba—gazfl2=0; |-(—4) 5a® - 32a + 48 = 0; D = 1024 = 960 = 64;

32-8 12 512 32+8
a = =% b=8-2. =5 a,=
10 5 45 10

=4; b2=8—;4=8—5=3;

x+ 12 5 12
=5 TY-Y 520 [5) By - 12y + 25 - 05
(£

D =144 - 500 = —356 < O; HeT pelieHHi.
=4; -1; =3;
=R R TE NS G msem: (1; 3), (3; 1),
x,=3; y,=1.

2 k. 2 —5.
r {2(x+y) *8x+2y)=5 {Z(x+y) *3x+2y)=5; Hycte x +y=a; x + 2y = b;

Hx+2y)-2x-2y=>5; Hx+2y)-2Ax+y)=5;

2 —F. 2 =5 - 2 =5;
{2" +3b=5; {2“ *3b=5; {2(1’5" 25V +36=5 50,256 — 7,56 + 6,25) + 3b = 5;

3b-2a=5; 2a=3b-5; a=1,5b-2,5;
4,56 - 15b + 12,5 + 36 — 5 = 0;
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4,5b2-l2b+7,5=0;I-§;3bz78b+5=0;b,=l; b,:g: 6, =15-1-25a =-1;

a,=l,5-§—2.5; e, =0;

L ey {50YEE
1 x+y=-k I'(_ ) x+2y=1; x+2=-1;x=-3;
x+2y=1; _
y=2;
—x-y=0;
x+y=0; (1) 1*23’:;; L5 o 5 Omaem: (<3: %) 5 5
4220 x=-2. 2 (-8:2), [~ o
x+2y:§; 3 3 3 3
3 y—-5-'
3
-6 6 x+y=6,
130, o) | VIO [Fry=6 x+y=0: x-y=2 x-4d;d+y=6y=2
6 xT-y? =12 [(x+yNx-y)=12; |6(x-y)=12; 5
Omeem: (4; 2).
-y=1 =y+1;
6) x’y xyz , P+ + 1+ -5=0;22+2y-4=0|:2;2+y-2=0;
x+y° =5 |(y+1)Y°+y*=5;
h=-2x=-2+1;x=-1;y,=1;x,=1+1; x, = 2. Omeem: (-1; -2), 2; 1).
x-y=2
X-y=2 ~y=2; -y=2;
B) zy % x-y x-y {x+y=4;x=3:3-y=2;y=l.0moem:(3;l).
x*-y?=8; |(x-yNx+y)=8; |2Ax+y)=8; e
x+y=5; x=5-y;
r) 25 -10y + 2+ y?-17=0; 24 - 10y +8=0}: 2;
) {x’+y’=l7; {(5—y)’+y’=17; A v Y I
y’—5y+4:0;yl=1;xl=5—1;xl=4;y,=4;x,=5—4;x,=l.Omaem:(A; 1), (1; 4).
xz_yz=3;
2_ 2 _aq. 2_2_aq, 2_,2_9g.
181, XV XS oy {xuy*:& £? = 4 x = %251
®2  |xt-yt=15 [(-pUxP+yP)=15; |3z +yh)=15; —_—
2x% =
4-y*=3;4*=1; y==x1. Omsem: (2; 1), (-2; 1), (2; -1), (-2; —-1).
-2 =1 a-2b=1; a=2b+1;
6 " Tyers x’=a; y*=b;
)+x‘+3y‘=129: Gy a®+3b°=129; [(2b+1)* +3b*=129;
4P +4b+1+30°-129=0; TV + 40— 128=0; D =16 — 4 - 7 - (-128) = 16 + 3584 = 3600;
,=‘4‘6°=~£; b,=‘4*6°=4; a,=2 82}, 64, 57, a,=2-4+1=09;
14 7 14 7 7 7
z__ﬂ_
1) ,__é. HeT pemeHH#H;
75
x*=9;, x=13;
2 Omeem: (3; 2), (-3; 2), (3; -2), (-3; -2).
{y’=4; y=12. 3 2),( (

Xt -yt =80;

2x* -3y’ =15;
B
a’-b*=80; |a*-b*=80; |(7,5+1,5b)'-b°=80;

2a-3b=15% |2a=15+34; =7,5+1,5b;
Hymx’:a;y’:ﬁ;{ 5’{ {a
56,25 + 22,50 + 2,25b% - b* - 80 = 0; 1,250 + 22,50 — 23,75 =0 - 4;
562+ 90b-95=0]:5; b + 185 -19=0; 6, =-194a, =7,6 + 1,5 - (-19) = -21;
b=1;8,=7,5+1,5-1=9;
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x

1) L HeT pemleHHdit;

‘C

x ,xi3:
yl;yil;

o
-
{x +y'=10;
s

2) Omsem: (3; 1), (-3; 1), (3; —1), (-3; -1).

r) HOycets X =a; y? = b;

x'+yt=82;

a+b=10; a=10-b;
R R 100 — 206 + b2 + b2 - 82=10; 26 - 206 + 18 =0{: 2

a’+b* = (10-b)* +b* =82;

b’—10b+9:o,b.:1,a,=10—1=9;b,:9;a,=10—9=1;

9; x +3; =1 [x=zY
1 2 o 2(351),(-3;-1),(-3;1),(3; -1),(1; 3), (-1; 3),
) -1 y 5 ){y2=3; {y:ta. meem: (3; 1), ( »( )X ), (1:3) ( )
(1. -3), (-1; -3).
—yt =9 —y?=09; -b=9; =b+9
132. v SR S L a=br b+ 9 - 400 = 0;
613) xy=20; x*y* =400; ab=400; |(b+9)-b=400;
b|:—25 a,=-25+9=-16;b,=16;a,=16 + 9 = 25;
1) {x 6 HeT PelIeHHIA;
Yy =-25
=25; =15;
2) = * TaK Kak xy = 20, TO OHW JAOJMKHKE GRITH OZHOTO 3HAKA.
y'=16; |y=14; .
Omeem: (5; 4), (-5; -4).
xy=2; |6 [6xy=12;
. c10KUM 068 ypaBpeHHs ¥ U3 BTOPOTO YPABHEHMS BLIYTEM
9x* +y*=13; 9x* +y* =13;
2 2ok, 2 _oK. =45
HepBoe, monyumM: 9x" +6xy+y°=25; |(Bx+y) =25 [Bx+y=15;
9x* -6xy+y° =1 |[(Bx-y)’=1; |Bx-y=2%L
{3x+y=5; x+y=>5
1) Bx-y=L x=1;8-1+y=5y=2;2) [3x-y=-1 x:—g; 3-(-§J+y=—5; y=2
6x=6; 6x=4;
{3x+y=-5; s 2 {3x+y=—5;
3) |3x-y=1; x=- 3-5+y=—5; y=34) [8x-y=-L x=-1;3-(-D)+y=-5y=-2

=6

Omeem: (1; 2), (- 2} [—%;—3} (-1; -2).

{x +y?=20; {x +yt=20;
CJOKHMM ABA YPABHEHNA M U3 O€PBOr0 YpaBHEHHHA BHIYTEM

xy=8; |-2 2xy=16;
BTOpOe, NOJYURM: {x2+2xy+y2:~36; {(x+y)2=36; {x+y=16;
X -2xy+y*=4; |(x-y)=4; x-y=12;
x+y=6; x+y=6; x+y=-6;
1) {x—y=2; x=4,y=2;2) {X»y=72; x=2,y=4;8) {xAy=2: x=-2,y=-4;

{x+y:—6;
4) |x-y=-2 x = -4, y = -2. Omeem: (4; 2), (2; 4), (-2; 4), (-4; -2).
2x=-8;
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2%’ -y*=34; |22 -y*=34; 2
r =a; ¥y =b
){ nycrs x2 = a; §° = 400;

2a-b=34; |[b=2a-34;
xy=20; x%y* =400; a(2a-34)=400;
2a*-34a-400=0]:2;a> - 17a - 200=0; a, = -8; b, = 2 - (-8) — 34 = -50;
a,=25b,=225-34=16;

y =-50;

2__8;
1) {xz— o HeT pemenHi;

2
x° =25, [x=15;
2) { { TaKk Kak xy = 20, To OHE JOJKHEM GbITH OEOTO 3BAKA,

y'=16; y=14;
Omaem: (5; 4), (-5; -4).

nycrs x? = t; {‘—2!/:3; {¢=2y+3;

?_2y=8;
133. a) {¥ 7Y
6.14) xfy=2T; ty=2T; (2y+3)y=2T;
208+ 3y —27=0; D=9-4-2-(-27) = 225;
_3-1 _
w="" S 45 =2 (4.5)+3=6 y,=%=3; 4,=2-3+3=9;
1) x? = -6; mer pemenui; 2) x2 = 9; x = 3. Omeem: (3; 3), (~3; 3).
6 X +y=10; x*+y=10; X*+y=10; [x*+y=10; [9+y=10; {y:l;
£ +2'y=90; |x*(x®+y)=90; |x®.10=90; |<'=9; =9 x=13.
Omsem: (3; 1), (-3; 1).
z=2; 2_g_ s
A y=sox 4-2x+x2-3=0;22-26+1=0;(x-17=0;
2 +x*=8; |22-x)+x*=3;
x=1;y2=2-1; y = 1. Omeem: (15 1), (1; -1).
) Xyt =5 [P+y’=5
=2 |2%y'=4
2=y [x=1 ? = 4; =2;
l)x 2) =4 [x=Z Tak Kak xy® = 2, 10 x > 0.
vi=4 |y=tJ2; v =1 ly=1t1
Omeem: (l; \/5), (l; —ﬁ), (2; 1), (2; -1).
Fryirxty=2
134. a) 26—y +2x-y=4 R+ x-2=0;x,=-2x,=1;

3x* +3x=6; |:3
Dx=-24+y202+t=2y"+y=0y(y+ D=0,y =0many = -1; (-2; 0), (-2; 1)
Dx=L1+2+1+y=22+y=0;yly +1)=0; y=0mnu y = -1; (1; 0), (1; -1).
Omeem: (—2; 0), (—-2; -1), (1; 0), (1; -1).
{x’+y’—2x+3y=31;

2 2
x*+y° -2x+3y=31;
{ v ~x* -y’ +2x+y=-15;

2 +y’ -2x-y=15; |-(-1)
4y=16;
y=4;x*+16-2x+21=31;x2-2x - 3=0; x, = —1; x, = 3. Omeem: (—1; 4), (3; 4).
~5x° ~5y* +25x ~5y=-10;
5y° +5x° + x+5y =36;

26x =26;
x=L1+y¥2-5+y-2=0;4+y~-6=0;y, =-3; y, = 2. Omeem: (1; -3), (1; 2).

2+ -5x+y=2; |-(-5) {
5y° +5x° +x + 5y =36;
{3x‘+y2+3x+y=18;

D) |F -y rx-y=6  P+r-6=0x=-3x=-2%

4x° +4x=24; |:4
Dx=-3:9-y*-3-y=6:—y*-y=0; ~yly + 1) =0; y, = 0; y, = -1;
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x=24-+2-y=6-y —y=0;yy + =0y, =0;y,=-1.
Omeem: (-3; 0), (-3; -1), (2; 0), (2; -1).

(x+yY -(x-y)-8=
35. (x+y)2+(x—y)—10=0;
w9 7
2Ax+y)’-18=0;
2x+y)P =18 (x+ Y =99+ (x-y-10=0;x - y=1;

x+y=3; x+y=-3
1 [x-y=1 x=2;y=1;2) |x-y=-1L x=-1;y = -2. Omeem: (2; 1), (-1; -2).

2x=4; 2x=-2;
x y 10
—+==— x y_1
6)dy x 3 x=z0;y=0; oycrv —=t, Toraa —=;;
x-y=6; y x
r+%=% -3t; 3t2+3=10t; 32~ 10t + 3=0; t, = 3; t2=%;

1
1 §=3: {x=3y; {x=3y; {x— 2 §=§; {y=3x; {y=3x; {y=—9:
x—y=6; 3y-y=6; [2y=6; |y=3; . x-3x=6; |-2x=6; |[x=-3.

Omsem: (9; 3), (-3; 9).

2 -2y =3; ~2y) =3;
B :+y+(x v Zevy+(x-2y) =3 nyets 2x + y = a; (x - 2y)’ =
X —dxy+4y* =9-32x+y); [(x-2y)* +3(2x+y)=0;
b3 (1 |00
a* l( ) 3a+b=9% a=3;b=0;
3a+b=9; [
2a=6;
2x+y=3; 2. =3; [4 =3; [by=3; =0,6;
y= R *+y xry y v Omeem: (1,2; 0,6).
(x-2y)°=0; |x-2y=0; |x=2y; x=2y; |x=12.
R L .
y x T x=0; y = 0; oycte i=t; TOrAA £=—;
Vi x
x+
t+1 17 At 42+ 4 =175 42 - 17Tt +4=0; z_i t, = 4;
x 1 x
1 == {y::ﬂx; {y=4x; {y=8; 2) Z=4q; {x=4y; 1x=4y; {xzs;
y Yy
=10; =10; =2 =10; =10; =2,
eeyoto, 4FFE=10 (522105 [x=2 xay=10; 4y+y=10; |5y=10; |y=2

Omaem: (2; 8). (8; 2).

t_3x-2y=4; | (1) [-2? =g
136.&){1 x~2y=4; |-( ){x+3x+2y 4;

. CJIOKHM [IBA YPaBHEHHA H 3AIAIIEM Pe3yabTaT
17 x* +x-3y=18; x*+x-3y=18;

4x-y=14; y=4x-14;
BMeCTe ¢ ONHUM W3 YDABHeHHIl B CACTeMY: { , 2

x +x-3y=18; |[x"+x-3(4x-14)=18;
x2+x—12x+42—18=0;x2—llx+24:0;x|=3;yl=4-3—14=—2;
x,=8;y,=4-8- 14 = 18. Omeem: (3; -2), (8; 18).
{xy+x=56; {xy+x=56;

CIIOXXHMM RBA YDABHEEHSA H 3ANXINEM De3YJIbTAT BMecTe
xy+y=>54; |-(-1) |-xy-y=-54;
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x-y=2 x=y+2;

(y+2)y+y=54;
P2ty -54=0; 2 +3y-54=0;y =9 x =-9+2=-T;
y,=6; x,=6+ 2 =8. Omaem: (-7; -9), (8; 6).

{x2+21+3y:3; [x2+21+3y:

C ONHMM M3 YDABHEHUHN B CHCTEMY:
xy+y =54

. CIOKHM ABA YPABHERWMS M 3allHIIEM De3yibTar
' +x+2y=4; [(-1) |-x'-x-2y=-4; P
x+y=-1 {y:—l-x;

BMeCTe C OJHWM W3 ypanuemlii B CHCTEMY! 5
x+x+2-(-1-x)=4;

X +x+2y=4;

Xt x-2-2x-4=0x"-x-6=0;x=-2;y =-1-(-2)=1;

x,=3;y,=-1-38=-4. Omeem: (-2; 1), (3; —4).

{3x—xy=10;
CNIOKHM [Ba yDABHEHHMS M 3alMILEeM pe3yibLTAT BMeCTe C OJHHM M3

y+xy=6;

3x+y=16; y=16-3x;

3x-xy=10; |3x-x(16-3x)=10;

3x - 16x + 3x2 - 10 =0; 3x? - 13x - 10 =0; D =169 - 4 - 3 - (-10) = 289;

L1817 42 e-af-Zlas 5135 _16-3-5-1.
6 6 3 3 6 :

YpaBHEHHH B CHCTEMY: {

Omeem: [—;; 18} 5; 1).

137. a)
618)

x+y=-2; x+y=-2; x+y=-2 x+y=-2; x,=-3; y, =1

X +2xy+yt=1-xy; [(x+y)=1-xy; |(-2)*=l-xy; |xy=-3; x,=1 y,=-3.
Omeem: (-3; 1), (1; -3). 9 3

—2x+Yy=-3;

2x-y=3; 2x-y=3; 2x-y=3; 2x-y=3; |-(-1) {

6) 2 _ 2 _ . 2 . _ X v ~ , 2x+3y=9;
4x’ —4xy+y° =2x+3y; ((Qx-y)*=2x+3y; =2x+3y; |2x+3y=9; e

y=6;
y =15 2x - 1,5 = 3; 2x = 4,5; x = 2,25. Omeem: (2,25; 1,5).

, x-y=1
= 2=x—y; -3y =x-y; [(-1)Y=x-y; |x-y=1;
) {x 6xy+9y  =x-y; {(x 3y =x-y; {( 1f=x-y; {x Y {—x+3y=1;

x-3y=-1; x-3y=-1; x-3y=-1; x-3y=-1; |-(-1)
y=1l,x-1=1; x=2. Omeem: (2; 1). =3
x+2y=2; x+2y=2; x+2y=2; x+2y=2; ]-(~1) {A -
{x’+4y+4y’=2y+4x; {(x+2y)2=2y+4x; {22:2y+4x; {4x+2y:4; —Sx—Z;

2 2 2 4 2 2
x:_; —+2y=2; 2y=2-—; 2y=—; y=—. Omeem: | =; =
37 vEeTy TR YTy " [ }

2 +3y=6: 2 —2xy+4x-6y=-12; L L
138, o) [FY-25+39=6 [(-2) ory 3resy=1n ¥ YL x=y-1
619) 2xy-3x+5y=11%; M—l— xy-2x+3y=6; |[(y-Dy-2y-1)+3y=6;
x—-y=-
~y-2+2+3y-6=0:4°-4=0; y 4y:
x—l~]—01*—1—1*-20maem 1), (-2; - )

¥ +6x-2y=1;
3x-y=0;

9x2o1; =1, 1211; y = =1. Omaem: Ly (-4
9 3 3 3

x*+3x-4y=20;
3 5x~by=25; x-y=5;
—x+2x-y="5; 2 5
x*+3x-4y=20; |x"+3x-4y=20;

2 -y=1: {-(—
6){“3:: v Ll(l)l

~y'-8x+y=~1;
Y +6x-2y=1; {

3x-y=0; y=3x;
¥ +3x—y=1 [(3x)*+3x-3x=1;

) {xz +3x -4y =20;

2 —2x+y=-5; |-(-1)
5x -5y =25;



B384 Ne — 2006-2008 rr, (Ne) — 2002-2005 T, [Ne] — 2009-2014 rr, ANESPA

139.
620}

140.
(621

x? +8x -4(x -5)=20;
x,=0,y4,=0-5=-5x,=1;y4,=1-5=—4. Omsem: (0; -5), (1; —4).
xy+x+y=>5;
{—xy+2x+2y=4; 3x+3y=9;
- - xy+x+y=5;
3x+3y=9;

y=x-5;
22+ 3x-4x+20=20;x>-x=0;x(x - 1) =0

x+y=3

x+xy+y=>5;
xy+x+y=>5;

xy-2x-2y+4=0; l-(—l)

3y -y +3-5=0;-y +3y-2=0;|-(-1) ¥ -3y +2=0;

y=1x=8-1=2;y,=2;x,=3-2=1.0meem: (2; 1), (1; 2).

(x-2Xy-3)=1 s (x-20y-3)=1; [(x-2)'-1; x-2=+%1;
Y725 \x-2=y-5 x-2=y-3; |x-2=y-3;

x-2=L jx=3; x-2=-1; [x=1;
1 2 (35 4), (15 2).
){ . {y=4; 2 {y—3=1; {y=2. Omsem: (3; 4), (1; 2).
(x-3Uy-2)=3 .. {(x~3)(y—2)=3; Hx-3)=3 [(x-3)=1; [x—3=1l;

T ly-2=8(x-3)  |y-2=3(x-3); |y-2=3x-3); |y-2=3(x-3)

=1 jx=4; x-3=-1; |x=2;
2 O > (4; 5), (2; -1).
' { | ){y—2=—3; {y=-l‘ meem: (4; 5), ( )

3 H .3 x+1=y-3; [x+1=y-3;

Y v (x+1)'=4; |x+1=22;

x=-3;

o :(1; 5), (=35 1).

y=5 y-3=-2: [y:l. meem: (1; 5), ( )
3Xy-1)=8;

! ye1l; {(x+3)(y—1)=8: {2<y—1)’=8: {(y—l)'=4: {y—1=tz-

(x+3)=2(y-1) |x+3=2(y-1); |x+3=2y-1); |x+3=2y-1)%

-1=2; =3; -1=-2; =-1
v y=% g 1Y &y Omeem: (13 3(, (-T; -1).
x+3=—4; |x=-T7.

x=1;
a+b=12; a=12-b;

=0;202-24b+54=0;[: 22 - 12b+ 27 = 0;
9,a,=12-9=3; .

2 B2 B b=
" nyers x4 2y = a5 y - 2% = b Ia +b? =90; [(12 by +b* =90;

|
|
|
|
|
s

b,
299 1.2 2x+4y 18;
+2y=9;
1) {’ Y } “2x+y=8; py=4,2;x+2-42=9x=9-8,4=0.6:(0.6: 4.2);
y-2x=3; R —
5y=21;
20=3 |2 2x+4y=6;
+ =3
2) rrey 2x+y=9% y=3;x+2-3=3;x=3-6=-3;(-3; 3).
y-2x=9; e —
5y=15;
Omeem: (0,6; 4,2), (-3; 3).
x+y+——15, b=15
x a+o=15
(x+y)x y=0;nycth x + y =a; ;:b; {ab=56; a=17b=8a,-=8b="7;
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7
+y=T; - x+y=8;

1) i 8y+y=T; [9y=T, 9’ 2) y Ty+y=8 [8y=8; [y=1
i=: x=8y; x=8y; 56 £=7: x=Ty; x=Ty; |x=T.
Yy x=?i Yy

Omeem ﬁ,l (7 1)
99
x
x+y+==9;
v y x a+b=9;

B) yz0;nyctbx + y=a; —=b; a,=4;b,=55a,=5;b,=4;
(x+y)x Yy ab=20;

797 90
Yy
x+y=4; y:g x+y="5;

1 Sy+y=5 [6y=4; 3 5 y+y=5 [Sy=5 |y=1
i=5; x=5y; x=5y; 10 Zog x=4y; x=4y; |x=4.
y x==; y

3 3
Omeem: &;— {4; 1).
33
11
PR 1 1
r) y x#0;y=0; myers —=a; —=b;
1 1 x y
?—?=16;
b=2; b I
a-v= a-b=2 a-v=s a+b=8; a=5;5-b=2;:b=3;
a’-b’=16; |(a-bNa+b)=16; |2(a+b)=16;

2a=10;

141. 8) {(x+y)’+2x=35~2y; {(x+y)2+2x+2y:35; {(x+y)2+2(t+y)—35=0;
2

(x-y)f-2y=8-2x; |(x-y)+2x-2y=3; [(x-y)’+2Ax-y)-3=
ayetbx +y=a;x-y=b;a’+2a-35=0;a,=-7;a,=5b>+26-3=0;b,=-3;b,=1;

x+y="T xty=-
1) [x-y=-3 x=-5; b+ y=-T;y=-2;2) |*x-y=1; x=-3;-3+y=-T;y=-4;
2x=-10; 2x=-6;

x+y=5; x+y=5;

3){37 —y=-3 x=151+y= 5y=4;4){1—y=1;x=3;3+y=5;y=2‘
2x=2 2x=6;
Omeem: (—5; -2), (-3; —4), (1; 4), (3; 2).

1 +x=2,5-y; ? -2,56=0;
s { 2Ax+y) +x y: {12{x+y) +{x+y)-2,5=0 nyeth x +y=aix -y = b:

6(x-y) +2=0,125+y; |6(x-y) +(x-y)-0,125=0;
1262 +a-2,5=0; D=1 -4-12-(-2,5)=1+120=121;
66> +b6-0,125=0; D=1-4-6-(-0,125)=1+ 3 = 4;

STl 1o el 5 o1-2 10, cle2 1

ST 2 T 12 1z 4 T 1z 12
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1+y~~l' x+ =L
d Yy 2
1 3 5 1 7
1) |x-y=-7; x=—0i ——4y=--j y=-=; 2) |X-y=—; ity = y=-_
Y|y g 8TV VP 24 20 VT2 VT
3 5
2x=-—; 2x=-=;
7% =12
x+y= rry=;
TS Ty
N0 (RSP VR U ST U SR IR UM T DO SO
TIPS TIA Y 2 T e
2;:1; 21=1;
6 2
1 5 7 1 1 11
Omeem: | ——; —— —_— —_ = - =
8 8 24 24 12 3
5 4 1
x’—xy+y‘—xy=_g; 1 1
142, 0; 0; =a; =b;
14 a) 1 3 s x#0;y#0; x #ynoycts P a; e
xX-xy y-xy 5
1
5“4!’:_%; "3 15a+12b=-2=-0,5;
. 28a-125-2_gg @017 01 -85=1207-3 =12
Ta-3b=—; \-4 5
5 13a=43;
3b = -0,5; b——lz-':l:-l;
2 6
1 1.
xl-xy 10" [x*-xy=10;
CIOXUM [IBA YPABHEHHA M Pe3Y/bTAT 3alHIIEM ¢ OXRMM H3
1 =_l' ¥ -xy=-6;
y¥-xy 6

P -2xy+yf=4; {(;c—y)2 =4; {x—y =12;

BHEHHH B CHCTEMY:
ypa 4 { x(x-y)=10; |x(x-y)=10;

x?-xy=10;
1y {x—y=2: {x—y=2; {5—y=2; [y=&

x(x-y)=10; [x-2=10; [x=5; x=5;
== =-2; -5-y=-2 [y=-3;
Foy=h o xey V=75 =75 Omsem: (5; 3), (-5; ~3).
x(x-y)=10; |x-(-2)=10; |x=-5; x=-5.
8 5
x+y 1 2x- y+3 2 1 1
nycth ——=a; ————=
1_0 x+y-1 2x-y+3
x+y-1 2x y+3 5
4a 4a-5b=-2,5;
5 15a+56=-T; a=-0,5;4-(-0,5)—-5b=-2,5;-2-5b=-2,5;50=-2+2,5;
3a+b=-1,4; |-5 -
19a=-9,5;
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! :—0,5=—l; x+y-1=-2;
x+y-1
2x-y+3=10; 3x=6;x=2;2+y~-1=-2;y=-3.

1 ey
—:O‘I:ﬁ; —8.
2x—y+3 10° 3x+2=8

56=0,5;6=0,1;
Omsem: (2; —3).

§ 6. CucTemnl ypaBHEHHH KaK MaTEéMaTHUYECKHE MOMEIH PEajIhHBIX CUTYAIMH

143. IlycTs CKOPOCTL OJHOrO MOE3Aa X KM/4, a APYroro — y KM/4. 3a 5 u mepBhIil mpoexan
7 (5x) kM, a Bropoit — (5y) kM. Tax kak 3a 5 4 OoHM BMecTe npoexanu 700 KM, cOCTABHM
ypaBHeHme: 5x + Sy = 700.
B apyroM cnyuae mepBhiii moesa efer 2 W M 38 9TO BPeMsA NpoeAyT (2x) KM, a Bropod — 2 u
u npoezeT (9y) kM. BMecTe onu npoeayr 700 xM. CocTaBuM ypaBHeHue: 2x + 9y = 700.

5x+55=700; [:5 [(-2) -2x -2y =-280;
+5y=700; |:5 |-(-
CocTaBHM CHCTEMY: SXEY ' | 2x+9y=700;
2x+9y =700; -
Ty=420;

y=60; 2x + 9 - 60 = 700; 2x = 700 — 540; 2x = 160; x = 80. Omaem: 80 kM/4, 60 KM/4.

144. TlycTs coGcTBEHRAs CKOPOCTSH JOAKHM X KM/4Y, 8 CKOPOCTb TeyeHus y xkM/4. Torga ckopoctn

02 jomku Mo TeweHHIO (X + y) KM/Y, 4 NPOTHB TeyeHUs — (X — y) KM/4. 3a 2 4 [0 TeYEHHIO
JIOAKA OPOXOAMT 2(x + y) XM, a 3a 2448muu:2gq:2%q=2,8q 2,8(x - y) kM. OBa
PacCTOAHMUA COCTABAAIT 14 KM.

x+y="T;

x-y=5 x=6;6+y=T;y=1.

2x=12;

2Ax+y)=14; |:2 1
CoCTaBHM CHCTEMY YDABHEHHMI:

2,8(x-9)=14; |:2,8
Omsem: 6 kM/4, 1 KM/4.

145. TIycTh CKOPOCThH JIOAKHM X KM/4Y, 8 CKOPOCTh Te4eHHs y KM/4. Toraa CKOpPOCThb JIGAKH IO
&)

3
TeyeRHIO PaBHA (X + Y) KM/U, & IPOTHB TeyeHUd — (X — y) KM/4. 38 45 MHH = ; 4 110 TeYEHHIO

JIOAK& NPOLILJLa —z-(x +y) KM, 4TO COCTaBJAeT 9 KM, & NPOTHB TeyeHnA 3a 1 4 15 MaAR = —u
5 15 15 —45
~(x~y), uro cocrayger 10 kM. 3 3 R
4 Z(x+y)=9; |Tx+7y=9 |5
Er=9% 1477 15_ 15
CocTaBHM CHCTEMY: —x-—=30;
5 5 4y
—(x-y)=10; |Zx-Ly=0;8 "~
4 4 4 30
—x=T5;
4

x = 10; %(10+y)=9, 10 + y = 12; y = 2. Omaeem: 10 km/4, 2 KM/u.

336 IIycTs onHO YHCHO X, & APyroe — y.
’ x+y=12 x,=5 y =T,

CoCTaBHM CHCTEMY: { Omseem: ato yucna 5 u 7.

xy=85 x,=7; y,=5.
147. YIycTb ofHO YHCIO X, 8 APYroe — y.
(2] x+y=46; x=46-y;
x*+y* =1130; {(45—_1/)24»92 =1130;
2116 - 92y + y? + y* - 1130 = 0; 2y* — 92y + 986 = 0; | : 2; y® - 46y + 493 = 0;
y, =17 x, =46 - 17 = 29; y, = 29; x, = 46 - 29 = 17. Omsem: aro uucna 17 u 29,
148. IIycTs OABO YHCJO X, & APYyroe — y.
e x-y=24; [x=24+y;
xy=481; {(24+y)y=481;

CocTaBuM cHCTEMY: {

CocTaBuUM CUCTEMY: { 24y + y? = 481; y? + 24y - 481 = 0;
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149.
on

150.
78

151.
9

152.

153.
10

154.
[a}l}

y, = -37; x, = 24 - 37 = —13 — He yACRJeTBOPAET yCIOBRIO; Y, = 13; x, = 24 + 13 = 37.
Omeem: 310 uAcna 13 n 37.

IlycTs onHO 4YHCIO X, & APyroe — y.

x-y=16; x=16+y;

x4yt —xy=553; |(16+y¥ +y* - (16 +y)y=553;

256 + 32y + y* + y? - 16y - y* - 553 = 0; y* + 16y - 297 = 0;

y,=-27; x, = 16 - 27 = -11 — He yznOBNIeTBOPAET YCAOBHIO; ¥, = 115 x, = 16 + 11 = 27.
Omeem: 27, 11.

CocTaBUM CHCTEMY: <|

IlycTs onHo yHCNO X, & Apyroe — y.

x+y=50; x=50-y;

x -yt -xy=11; {(50—y)’—y2(50—y)y=11;
2500 — 100y + y% - y2 ~ 50y + y*> — 11 = 0; y*> — 150y + 2489 = 0;

¥, =19; 2, =50 - 19 = 31; y, = 131; x, = 50 — 131 = -81 — He yAOBJIeTBOPAET YCIOBHIO.
Omeem: 31 u 19.

CocrtaBum CHRCTeMYy: {

ITycTh KOMHYECTBO AECATKOB X, & KOJIHYECTBO efuuuL y. Torna caMo umeno pasao 10x + y.
10x+y=4(x+y); |10x+y=4x+4y; [6x=3y; y=2x;
10x +y =3xy; 10x+2x=3x2x;

12x = 6x% 6x% - 12x = 0; 6x(x ~ 2) = 0; x, = 0; y, = 0 — He YAOBJETBODAET YCIAOBHIO;
x,=2; y,= 4. Omeem: 24.

CocTaBEN CHCTEMY: {

10x +y=3xy; 10x +y =3xy;

T1ycTh KOMMYECTBO AECATKOB X, & KONMYECTRBO efuuuy y. Toraa caMo yucao paRo 10x + y.
10x +y =6(x+y); {10x+y:6x+6y; {4x:5y;

CocTaBuM cHCTEMY:
10x+y-xy=34; |[10x+y-xy=34; |[10x+y-xy=34;

y=0,8x;
~0,8x% + 10,8x - 34 = 0; | - (-5); 4x% ~ 54x + 170=0; ] : 2;

10x+0,8x-0,8x*-34=0;

2x% - 27x + 85 = 0; D = 729 - 680 = 40; x|=27_7

=5 y,=0,8-5=4;

27+7 34 17
2 1 :T:? — He YAOBJAeTBOpAeT ycaoBuio. Omeem: 54.

ITycTs KONMYecTBO AECATKOB X, & KOoAuYecTBO eXMHUI y. Toraa camo umesno 10x + y, Torna

4YHCI0, JANHCaHHOE B oOpaTHOM nopsazake 10y + x.

CocTaBHM CHCTEMY:

x+y=12;
x+y=12; x+y=12; x+y=12; tey et
10x+y+36=10y+x; |10x+y-10y-x=-36; |9x-9y=-36; |:9 2——8_‘
x=8;
x=4;4+y=12; y=8. Omeem: 48.
TycTs uncauTens ApobM x, & 3HAMEBATENb Y.
Toraa ucxonuas apobsb z
Yy
x+1 1
j=§: Ax+)=y+1; (2x+2=y+1; |y=2x+];
y P P . P
£y =146 *+y*=146; |x°+y*=146; x‘+(2x+l)":l.46;
x*+4x?+4x +1-146=0; 5x* + 4x - 145=0; D= 16 — 4 - 5 - (-145) = 2916;
x, =_41_054 =-5,8 — He yIOoBIeTBODAET YCJIOBHIO; X, :_41:)50 =5 y=2-5+1=11.

Omeem: 5 .
11
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IIycTh CTOPOHBI MPSIMOYTOJNBHHKA ¥ CM H y cM. Ilo reopeme IImgaropa cocraBuM ypasHeHHe
x? + y? = 102, Hcronn3ys onpefenenne MepHMeTpa NPAMOYTOJILEHKA, COCTABUM yDABHEHME
2(x + y) = 28.
CocTaBHM CHCTEMY:
x*+y*=100; |x*+y*=100; [x*+(14-x)*=100;
2Ax+y)=28; |x+y=14; y=14-x;
x% + 196 - 28x + x? - 100 = 0; 2x% - 28x + 96 = 03 | : 2; x? - 14x + 48 = 0;
x, =6,y =14-6=8;x,=8;y,=14 - 8=6. Omeem: 6 cm u 8 cm.
IlycTs KATEThI TPEYTONHKKA X CM U Y CM.
x+y=49; {(1+y)1 =49%; {,\:2«+-2.::y+y2 =2401;

CocTaBuM cHCTEMY: .
' +y* =1681;

eyt =414 |2t eyt=41%
2xy + 1681 = 2401; 2xy = 720; xy = 360.

Tlnouwaas NPAMOYTOILHOrO TPEYroJdbHUKE S =%xy; S =%—360 =180. Omeem: 180 cm?.

ITlycTh KaTETH! TPEYTONLHHEKA X AM M Y AM.

x-y=23; x=y+23;

x*+y?=37% {(y+23)2+y*=37’;

y? + 46y + 529 + y® — 1369 = 0; 2y° + 46y — 840 =03} : 2; y* + 23y — 420 = 0;

Y, = —35 — ne yromneTBOpseT ycAOBHIO; Y, = 12; x, = 12 + 23 = 35. Omeem: 35 am, 12 fm.

CocTaBuM cHCTEMY: {

ITycTs KaTeTh! TpeyrosbEHKA X cM K § cM. Henonbays onpejesieR e MIOMaA# IPAMOYTOIbHOTO
TpeyroJbHHKa H Teopemy ITudaropa, cocraBuM cucreMmy:

1
—xy=210; {-4 |2xy=840;
2 AP CJIOHKMM YPABHEHMS ¥ BBITTEM M3 BTOPON0 YPABRHEHMSA IepBoe:
2 2 2 x°+y° =1369;
x*+y*=37%
2 +2xy+yt =2209; [(x+y)?=2209; [x+y=14T;
x*~2xy+yt=520; |(x-y)?=529; |x-y=%23;
x+y=4T; x+y=—4T;
1) [x-y=23; x=385;35+y=47;y=12;2) |x-y=23; x=-12 — me yAOBJETHAET YCIOBHIO;
2x=70; 2x=-24;
x+y=4T; x+y=—47;
3) |x-y=-23; x=12,12+y=4T; y=35;4) |x-y=-23; x = -85 — He YAORTETBOPAET YCIORHIO.

2x=24; 2x=-70;
Omeem: 35 ¢, 12 cnM.

IlycTh CKOPOCTB JIOAKM X KM/Y, & CKODOCTb TE€YeHHS DEKH Y KM/4Y, TOrJa CKOPOCTbL IO
TedyeHHIO PaBHA (X + y) KM/4, a CKOPOCTh NPOTHB Te9eEAA — (X — Yy) KM/4. 2 KM IOPOTHUB

TeYeHHA TYPHUCT OPONJALIT 38 4, a8 5 KM 1o Ted4eHA — 3& 4. Tak kak 3To
. x-y x+y
BpeMA OJMHAKOBOE, COCTABUM ypaBHEHMe 2 =‘5-. Bpems u3 A 1 B H o6paTHO paBHO
x-y x+y
2 5 2 5
——+——, 4TO cocTanafeT 7 u. COCTABHM ypaBHeHMEe + =7.
x-y x+y x-y x+y
CocTaBUM cHCTEMY:
25 | (B2, (820 eyl
x-y x+y X-y x+y x-y x+y 441+y’ x-y=T;
2 20 8 20 2
— 4 =7; + =T |——=T; x-y=4; 2x=14;
x+y x-y x-y x-y x-y

x=T7,7T+y=10; y =-3. Omeem: 3 km/u.
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IlycTs nepBoHaYaibHAA CKOPOCTH NEPBOTO MEILEX0AA X KM/4, a BTOPOTO NeLIexoa — ¥ KM/4.

24 24
TlepeonauanbHoe BpeM# IePBOrO Nellexoja — 4, & BTOporo newexoga — — 4. Cocrasum
x y
24 24
nepBoe ypapHeHHe: — ——=2,
x
¥BeInueHHas CKOPOCTH 1ePBOro nemexoza (x + 2) km/4, a Broporo — (y + 1) kM/u. Cocrasum
24 24
BTODO€ YpDaBHeHHe: ————— =2,
y+1 x+2
CoctaBuM cucremy:
24 24
bk, 12 1_2_E=1; E_E_lzo;
y =x y x y x
24 24 12 12 (22 12
y+l x+2 y+1 x+2 7 |y+1 x+2 ’
12x—12y-xy_0.
xy ’ . 12x-12y-xy=0;
12(x+2)A12(y+1)—(y+1)(x+2)_0. 12x+24-12y-12-yx-2y-x-2=0;
(y+1)x+2) ’
12x-12y - xy=0; 12x-12y-xy=0; [12x-12y-xy=0;
12x-12y-xy—-x-2y+10=0; |0-x-2y+10=0; |x=-2y+10;

{12( Zy+10)-12y -2y +1000=0: 0 L 100 _ 19y + 242 - 10y = 0

x=-2y+10;

2yt - 46y +120=0;]:2; y? - 23y + 60 =0y, =3; x, =-2-3 + 10 = 4;

Y, =20; x,=-2- 20 + 10 = ~-30 — me ynosaersopseT yciaoBno. Omeem: 4 kM/4, 3 kM/u.
IlycTs B DepBOM 3ajie B KAX/OM DALY X MeCT, & BO BTOPOM 3ale B KaXKAOM DALY Y MeCT.
CocTaBHM ypaBHeHue, 3HAS PA3HOCTb MeCT: y — x = 10

350 480
B nepsoM 3ane —— pagos, a BO BTOPOM — —— psANOB. 3HAA PA3HOCTH PSANOB, COCTABHM
x Yy
350 480
ypaBHeEUEe —— - —— =5,
x Yy
y-x=10; y=x+10; 350(x +10)— 480x —5x(x +10)
x+10)— x—5x(x+
Cocra: c 1 4850 480 0 =0;
OCTABHM CHCTEMY. _ 8 =5 350_48 _5=0, { 2(x+10)
x y x

x(x + 10) = 0; 350x + 3500 — 480x — 5x% - 50x = 0; —5x® — 180x + 3500 = 0; | : (-5);
x? + 36x — 700 = 0; x, = =50 — He yZ0BNeTBOPAET YCNOBUIO; X, = 14; y, = 14 + 10 = 24,
Omaem: 14 mect, 24 MecTa.

IlycTs B KpacHOM 3ase X PAJOB, & B cHHEM 3ajie Y pALOB, Tak KAK B KpacHoM aane xa 2 paja
Gonbme, cocTABAM ypaBHeRHe: X — y = 2.

320 360
B KaXx[0M pagy KpacHoro 3ana ——, & CHHero 3aja —— MeCT. TaK Kak B K&XKAOM ALY
x

360 320
20 2204
x

KpacHOIo 3ana Ha 4 MecTa MeHbIIe, COCTABAM YpaBHeHHe:

CocraBpM CHCTEMY!:
*-y=2 Tyl 360(y +2)~ 320y ~ 4y(y +2)
y+2)~ -
360 320, 1360 320 , ) =
Yy x Yy x
yly + 2) # 0; 360y + 720 — 320y — 4y> — 8y = 0; —4y* + 32y + 720 = 0; | : (-4);
¥ -8y -180=0; Y, = =10 — He yaosieTBopsieT ycJoBHIO; y, = 18; x, = 18 + 2 = 20.
Omeem. 20 pazos, 18 panos.

0;

HYCTB 9K3aMeH cJaBaJIH X 4YeJOBeK, a 3aroToB/IeHO ﬁyMal‘H AJNA Y 4e/10BeK. Tak kak Ha
NpeAbAYIMX dK3aMeHax orcesnock 20 YenoBek, cocTaBUM ypaBHeHHe: y — x = 20,
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400 400
Jns Kaxaoro abuTypueaTa 6bL10 3aroTOBJIEHO —— JTACTOB GymMard, 8 HOJYYMIOCh I0 ——
y x
400 400
aucros. Tak Kak monyusnocs Ha 1 aHeT Gosiblle, TO COCTABHN ypaBHeRHe: —————=1.
Yy

CocTaBHM cHCTEMY:

y—x=20; y=x+20;

400 400 1 400 400 - 400(x + 20) - 400x — x(x + 20) -0

x y O x xz+20 x(x+20)

x(x + 20) # 0; 400x + 8000 — 400x — x* — 20x = 0; —x% — 20x + 8000 = 0; | - (-1);

x2 + 20x — 8000 = 0; x, = -100 — fe yxoBJaeTBOpAET ycaoBaIo; x, = 80; y, = 80 + 20 = 100.
Omsem: 80 yenoBeK.

ITycTh mepBaift KoMGaitH, paGoTAA OAHH, MOXKET BHIOJHATL 38JaHHE 3a X 4, a BTOPoH — 3a
Yy 4. 3Has, 94T0 nepBHH KOMGAfiH BHOONHET 3afaHHe Ha 5 Y paEbIme, COCTABEM ypaBHEHHeE:
y—x=35.

3a 1 yac nepBLA BRITOAHUT l yacTs paboTs, a 3a 6 yacoB — ﬁ pa6oTsl, BTOpoi 3a 6 wacos
x x

BRINOJIHAT L paGoThl. BMecTe OHM BHIIOJNHAT Beio pabory. CocTaBEM ypaBHeHMe: E+§=1.
Yy x Yy

CocTaBHM ypaBHeHHe:

y-x=5 |y=x+5;

6(x+5)+6x—x(x+5)

6 6 6 6 —_—

—+—=1 |—-+—-1=0; x(x +5)

x y x y
6x+30+6x—x2—5x=0; -x2+Tx+30=0;| (-1); ¥ - Tx-30=0;
x, = —3 — He YAOBNBETBOPAET YCJIOBHIO; X, = 10. Omeem: 10 yacos.

=0; x(x +5)=0;

ITycTs nepBas GpHraga MosKeT BRNOJHUTH 3aJlaHHE 3a X 4acoB, & Bropad — 3a y 4acos. Tak
Kak nepsasa 6pAraga MorJia OH BHOOJHRTH 3afaHnAe Ha 12 4 GuicTpee, COCTABHM ypDaBHEHHE:
y-x=12.

1 1
ITepsasn GpHraga 3a 1 Yac BWOOJHHT — 9aCTh 3ajaHUA, a BTopas 3a 1 wac — — wacTh
x

8 8
3anaEns. 3a 8 yacos nepsas 6puraja BMIOOJHHT — paGoTH, a BTopad — — paGoTH. Bmecte
x y

3a 8 YyacoB OHH BHINOJHAT Bcio pabory. CocTaBHM ypaBHeHHe: —8»+§=1.

y-x=12; |y=12+x;
8(12+x)+8x-x(12+x)

CoCTaBAM CHCTEMY: —_ = 12+ x)= 0;
v —8-+§:1; §+ 8 -1 x(12+x) ® )
x y x 12+x
96+ 8x+8x-12x - x*=0; ~x? + dx + 96 =0; |- (-1); x* - 4x ~ 96 = 0;
x, = -8 — He yzoRNETBOPSET yCA0BAK; X, = 12. Omeem: 12 uacos.

IlycTe mepBOoMy 2KCKABATOPY HYXKHO X 4, 9T06H BHIDONHEATH pabory, a BropoMy — y 4. Tak
KaK NnepBHit BHOONTHHT pabory HA 4 9 GHICTPee, COCTABHM ypasHeHHe: y — x = 4,

3a 1 wac nepBuIif BKCKABATOP BHINOJHHAT l wacTh paGoTH, a BTOpo# — l qacTh paGoTH. 3a
x Yy

3 u 45 MEE = 3§q=§q mepBHIfl 3KCKABATOP BHIIOJHHT 1—5- paboThl, & BTOpO# — 15
4 4 4x 4y
15 15
pa6oTul. BMecTe OHM BRIDONHAT BCIO pabory. CocTABEM ypaBHeHEe: 4—+4—=1.
x 4y
yox=d o uEaed 15(x +4)+15x —dx(x+4
Cocrasum cucreny: {15 15 15 15 15(x+4)+15x—dx(x+4) _ o
—+—=1 |—+ -1=0; 4x(x+4)
4x 4y 4x 4(x+4)

4x(x + 4)# 0; 15x + 60 + 15x — 4x2 — 16x = 0; —4x> + 14x + 60 =0; | : (-2);
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2 - Tx-30=0; D=49 - 4+ 2 - (-30) = 289; x,=7_417 =—% — He YAOBNETBOPAET YCJI0BHIO;
7+17
x,= ; =6; y,=6 + 4 = 10. Omeem: 6 wacos, 10 4acos.

Tlycers mepBmwif KpaH HANOJHAET Y4H 38 X Y, 8 BTOPOM Kpad — 3& y 9. Tak Kak mepBuf
HANOJIHAET YaH BABOE f0/Ibllle, COCTABHM ypaBHeHHe: x = 2y. 3a 1 yac nepBhIii KPaH HANOJHAET

1 " 1
— 9acTh 9aHa, B TOPO# — — 4YacThb. BMecTe KPaHB HANOJHAIOT BEChb YaH.
x y

1 1
CocTaBUM ypaBHeHHe: —+—=1.
x

y
x=2y; x=2y; x=2y; =3
CoCTaBUM CHCTEMY: l+_1_=1; _1_+l=1; 3=1; {y;l:s
x y 2y y 2y

Omeem: 3 qaca, 1,5 uaca.

TlycTs NPOnyCKHAR CIOCOGHOCTH MepBOTO KpaHa X M3/dac, a BToporo — y M°/yac. 3a 3 yaca
nepBu#t kpan samonuur (3x) M%, a 38 2 waca BTopo# kpan samonsmT (2y) M%. BMecTe omm
sanonuar 54 m%. CocraBum ypasnenme: 3x + 2y = 54.

- 1
Tak kak mepsuiit kpaa 1 M® sanmonEser 3a 1 MuH = 80 4 MejJieHHee, COCTABMM yDaBHEHHeE:
1 1_1

x y “60°
60y
3x+2y=54; [3x+2y=54; [3x+2y=54; 3V60 +2y-54=0;
CocTaBUM CHCTEMY: l-l-i. l_l+ 1. l_so+y' 60y
x y 60 x y 60 x 60y x= 60+y
180y +2y-54=0; 180y+2y(60+y)—54(60+y):0; 60 + y = 0;

60+y 60+y
180y + 120y + 2y* — 3240 — 54y = 0; 2y _ 246y — 3240 =0; | : 2
60-12 _ 720

60+12 72

y? + 123y - 1620 = 0; y, = —135 — He ynosuersopser ycosnio; y, = 12; x=

Omeem: 10 M*/uac.

Ilepswil TPAKTOPHCT MOXKET BcOaxaTb Bce HOJE 38 X 4, a BTOpol — 3a y 4acos. 3a 1 uac

1 " 1
mepBLIfi BCIAIIeT — 4YacTb DOJIA, & BTOpo#i — — dacTh moJA. 3a 48 9acoB mepBblif Beoamer
x Yy

48 . 48
—— mons, a BTOpoii — ~— mnondA. BMecTe oRM BcmamyT Bce moJe.
x y .
48 48
CocTaBMM ypaBHeHHe: —+-—=1.
x Yy

X ¥
IMonoBMHY NoJA mepBHIil BCnamieT 3a 7 u, a propoit — 3a —2- u.

CocTaBHM ypaBHeHue: §+% =100.

48 48
—+—=1 48 48 48 48
x oy —+—-1 +—-1=0;
CocTaBHM CHCTEMY: x y 200~y y

§+%=100; 2 |x+y=200; [x=200-y;

48y +48(200 - y)— y(200-y)
(200-y)y

48y + 9600 — 48y - 200y + y* = 0; y* - 200y + 9600 = 0; y, = 80; x, = 200 — 80 = 120;
y, = 120; x, = 200 - 120 = 80. Omeem: 120 uyacoB u 80 3acos. '

=0; (200 - y)y = 0;
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Ilycrs mepssiii paboumnit, AeficTeys B OAMROUKY, BWIONHHT 3ajaHHe 38 X Y, & BTOPOH — 3a

1
y 4. 3a 1 yac nepBalil BRIMONHAT 1 YacTh, & BTOPOH — — 4YacTh. 3a 2 yaca nepsuiit BHIONRAT
x Yy

2
— paboThl, a BTOpoi — E paboTh. CocTaBHM ypaBHEHHE, 3HAN, YTO BMECTe OHH AeJaloT BCIO
x Yy

2
pabory: —+E =1.

x Yy
40 % paborul mepBLlit BuMOAEAT 3a (0,4x) 4, a octaBmaecs 60 % BTOpo# BLIOAHAT 3a (0,6y)
u. CocraBuM ypasHenue: 0,4x + 0,6y = 4.

2
2.2, 22 [2..2 |2

CoCTaBAM CHCTEMY: {X ¥ x y x Yy x

0,4x+0,6y=4; ]'5 2x+3y=20; |2x+3y=20; |2x+3y=20;

2y
x=—";
-2 —-1)- -
\ y 4y +3yly -1 -20(y-1) 1)1 2001 _o. 4y + 3y2 - 3y - 20y + 20 = 0;
=Y y3y=20 y-
y-1
3y? - 10y + 20 = 0; D = 361 - 240 = 121; y, =2"11_8_2,
6 6 3
8
3 1
x,=—3—=—4 — He YAOBIETBODAET YCJOBHIO; y,=w=5; z=ﬁ—£=3—.
5_2 6 3 3 3
3

Omeem: 3 uaca 20 muH, 5 uacos.

IlycTh YHCAC AECATKOB YMCAA X, A YBCAO eAHAHUN y. Torja cyMMa KBanpaToB IE(P x? + yz,

yTo coorsercrByer 13. Camo umcao 10x + y, a 3anucanHoe B o6paTHOM mopaake 10y + x.
2+ =13; 2 +yf=13; xt+y?=13;

10x+y-9=10y+x; |9x-9=89y; [:9 [x-1=y;

X2+ (x-12=13; 22+ x2-2x+1-13=0; 2x* -2x - 12=0:2; x* - x -6 =0;

%, = —2 — He COOTBETCTBYeT ycnoBuio; x, = 3; y = 3 — 1 = 2. Omeem: 32.

COCTABAM CHCTEMY: {

I1ycTh KOJHIECTBO AECATKOB X, & KOJHYECTBO eannun y. Camo uncao 10x + y, a sanncaEHoe
B of6paTHOM mopaake 10y + x.

(10x+y)-y=376; {10xy+y’=376; {lo;cy+y2 =376;

CocTaBHM CECTEMY:
10x+y—-(10y+x)=45; |10x+y-10y-x=45 |9x—yx=45; |:9

2 _ . 2 _ 3
{w"y"” =376; {lo(y""’)“” =376 1042 + 50y + y? — 376 = 0; 112 + 50y — 376 = 0;

x-y=5; x=y+5;
D =2500~4-11-(-376) = 19 044; y, =L2_213§:—12%8 — He Y/OBJIETBOPSAET YCJIOBHIO;
v, -750+138 B8 _, x,=4+5=9. Omaem: 94.

: 22 22
IlycTs oo 4HeaO X, a Apyroe y. Torna MX NpOHMaBefeHHe Xy, KoTopoe pasho 720. CocTaBum
x .
ypasuenue: xy = 720. YacTHoe OT AeNleHHA MePBOTO Ha BTOpoe pasHo —=3 (ocT. 3).
Yy
CocTaBuUM ypaBHeHue: x = y - 3 + 4.

=720; =720;

CoCTaBHM CHCTEMY: 4 (By+3yy =720
x=3y+3; (x=3y+3;

8y2+3y-720=0;|:3; y* + y - 240 = 0; y, = 16 — He YAOBJAETBOPAET YCIOBKIO;

y,=15; x =3+ 15 + 3 = 48. Omeem: 48 n 15.

IlycTs onHO B3 umncen (Gonwmee) x, a Apyroe y. Torna x — y = 7. Bepaoe mporaBeaeRHe Xy.

Tax Kak nudpa COTeH ysennyeHa Ha 4, 3HAYAT Npow3BeleHue yBennueHo Ha 400, T.e. xy +
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+ 400. IIpn nenesuu nosyuaerca (xy + 400) : y = 52 (ocT. 26), T.e. xy + 400 = 52y + 26.
x-y=7; x=y+T;

xy+400 =52y + 26; {(y+7)y+400:52y+26;

y*+ Ty +400 - 52y — 26 = 0; y* — 45y + 374 =0; y, = 11; x, = 18; y, = 34; x, = 41.
Omeem: 18 u 11 uau 41 u 34.

CocTaBHM CHCTEMY: {

ITycTh KOMHUECTBO NECATKORB X, & KOJMYECTBO eAUHUL y. Toraa camo uncao 10x + y. Cymma
undp (x + y), a npouasenenne uudp xy. lpu nepsom genenuu nonygaerca (10x + y) : (x +
+ y) = 7 (ocT. 6), T.e. 10x + y = T(x + y) + 6. [Ipn BTOpPOM Aenenuun moayuaercsa (10x + y) :
c(xy)=3(oeT. x + y), Te. 10x + y =3xy + x + y.

10x +y=T(x+y)+6; {101+y:7x+7y+6; {10x+y—7x—7y:6;

CocTaBHM cCHCTEMY: { 0x-3y=0
x-3y=0;

10x+y=3xy+x+y; {10x+y-3xy-x-y=0;

3x-6y=6; [:3 [x-2y=2
x =0 — He yIOBJIETBOPAET YCJIOBHIO, 3HAYHT, y =3, x=2-3 +

3x(3-y)=0;
+ 2 = 8. Omeem: 83.

x=0pany=3

ycTe peascos anuHo#M 25 M X WITYK, a peabcoB AnuuoM 12,5 M y wryk. Toraa Bce peabchl
1
ANMHOM 25 M 3aiimyT (25x) M, & MOJIOBHHA PeJbCOB ATMHOM 12,5 M 3aiiMyT (5-12.551) M.

CocrasuM ypasrerue: 25x + 0,5 - 12,5y = 20 000 m (20 xm).
Bcee pesbchl nanHON 12,5 M saitmyT (12,5y) M, 2 g PesbCOB JUTHHON 25 M 3aiiMyT [5-25,\'] M.

CocTaBHM ypaBHeHHE: §~251+12,5y=20 000.

25x+0,5-12,5y =20 000;

25x+0,5-12,5y =20000; —2-1-251—0.5-12.5y=710000;
CocTaBuM cHCTEMY: {2

5.25“ 12,5y =20 000; |(-0,5)

25:—%-25::10000;

2 2

§v25x=10000; 25x = 15 000; §~15000+12,5y=20000;

10 000 + 12,5y = 20 000; 12,5(x + y) = 35 000; x + y = 1400. Omeem: 1400 wTyk.

Mycth CKOPOCTL MOTOLMKJMCTA X KM/4Y, a BeJIOCHNEAWcTa — Y KM/4. Pa3HocTh CKOpoCTed
cocrasuser 600 M/Mun = 0,6 xM/MUH = 36 kM/4u. CocTaBUM ypaBHeHHe: x — y = 36.

120 120
Bpemsi, norpaueHEOe MOTOLMKJIMCTOM HA BeCb YTh —— 4, 8 BENOCHOEAHCTOM — — Y
x y
2
CocTaBuM ypasHeHHe: }.2_0_&:3'
x
x-y=36; x=y+36; x=y+36;
CocTaBnM cucTemy: 120—120:3; .3 2—19:1; 4_0_ 40 _1=0;
y x y x y y+36

40(y +836)— 40y — y(y + 36)
yly+36)

-y® - 86y + 1440 = 0; | : (~1); y2 + 36y — 1440 = 0; y, = —60 — He ynOBJETBODAET YCIOBHIO;

Yy, = 24; x = 24 + 36 = 60. Omeem: 24 xM/4, 60 KM/u.

=0; y(y + 36) = 0; 40y + 1440 — 40y — y? - 36y = 0;

TycTh cKopocTh HepBOil Moaeiu x M/c, a BTOpoit — y M/c. Jlo mepBoii BCTpeuH nepsas
Mozenb mpoexana 21 c, a sropas — (21 — 15) ¢, T.e. 6 ¢. PaccToARMe f0 mepBOA BCTPEUH
nepBoit Mozesn (21x) M, a Bropoit Mogean — (6y) M. CocrasumM ypaBreEme: 21x + 6y = 60.

Jlo BTOpoii BCTpeuH mepBas MofeNb npoexana 45 ¢, a Bropas — 45 — 15 = 30 c. ITepBaa Mogenn
o BTOpo#t BcTpedd npoexana (45x) M, a Bropas — (30y) M. O6mee pacCTOSHHE COCTABIAET
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179.

(136)

180.

230

60 - 3 = 180 M. CocTaBuM ypaBHerne: 45x + 30y = 60.

Tx+2y=20;
21x+6y=60; |:3 Ty
CocTaBAM CHCTEMY: -3x-2y=-12;
45x+30y =180; |:(-15) =

x=2;7-3+ 2y =20; 2y=6;y=3.0moem:2u/c,3u/c.

IlycTh CKOPOCTL MEPBOro JBIKHHKA X KM/Y, & BTOPOr0 — ¥ KM/4Y. 3 KM NEpBhIH JLIKEUMK

npoexan 3a i ¢, 8 BTopolt — 3a 2 4, Tak KAK BTOPOH CTAPTOBAJ II033Ke, TO OH e3a/1 Ha 6 MrH =
x y

1 3 3_1
= — . Cocr: : ———=—
10 4 MeHbITE 'ABHM YPABHEHHE! * 7 10

4, 4
Jo BTOpoit BCTPeUH mePBbIN NLIKHEAK Opoexan 4,6 Km sa ——G 4, a BTOpod — 5,4 KM 3a 5’— q.
x Yy

1
Paarocts BPEeMEeHH TOXe COCTaBJIsAeT E Y.

46 54 1
CocTaBUM ypaBHEHHME: —— — ——=—.
x y 10
54,54 _ 18
10
33 1yt Y
x y 10 4,6 54 1
CocTaBHM CHCTEMY:! et A R
46 54 1 [x v 10
* y 100 08 08
x 10’
x =105 3—§=L, §=£, y = 15. Omeem: 10 xm/4, 15 xM/u
10 y 10 y 10

IlyeTs CKOPOCTh BEJIOCHIEAHMCTA X KM/4, & BPEMSA, Yepe3 KOTOpOe CTAPTOBAN MOTONMKJIHCT
20 20
y 4. 20 KM BeJIOCHOEAACT OpOeXan 3a — Y, 8 MOTOMMKJHACT 3a 50 4. Pa3EocTh BpeMeHH
x
COCTARIAET Y 9.
20

20
CocTaBUM ypaBHeHHE: — ———=y.
x 50

Jo BTopofi BCTpPeuH BesocHmegucT npoexan 3 4 20 MuH = 3% 4 B npeojoaesa (3%1] KM,

MOTOLDHKJHCT DOTPaTHA [3——3——yJ 4 ¥ OpeojoJes (3%—§—y}50 KM. Beero orxm BMecTe

3 60 60
1 1 36
npoexanu 140 kM. CocTaBEM ypaBHeHEe: 33.r+ 35———y - 50 =140.
20 2_ 20 2
5 Y Yy 5

CocTaBHM CHCTEMY: xl

3—x+(31-§-y)»5o=140; 3ly[31-3_20,2)50_140;
3*" %373 3* %75 275
3lx+(31—3-2—°)750 140; 31x4(47_20) 50140,

3% 3" 1 =

10, (47 20 50o140; |10 Z4[AT_20) 5014 i+ﬂ-@_14~ 3x

3 15 x 3 (15 «x 3 x

x2 + 47x — 300 = 42x; x? + 5x — 300 = 0; x, = 20 — He YAOBJETBODAET YCJIOBHIO;
x, = 15. Omsem: 15 kM/u.
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182.

739

183.

749

ITycTh CKOPOCTh OLHO NEMEXOAa X KM/4, a BTOporo — y KM/4. I[Tocne BTopo BecTpeun
nepebiii upoexan (1 - x) kM, a Bropodl — (2 - y) KM. 3HAYUHT, BCe DACCTOSTHHE PABHO
x + 2,5y. o sTOopoi BCTpedH nepsmi npoexan (x + 2,5y + 2,5y) kM, a BTOpO#t mpoexan
(x + 2,5y + x) kM. Tak xax uepBw# npoexan Ha 4 kM Goibile, COCTABUM YDaBHEHHe:
x+ 2,5y +25y)—(x+25y+x)=4

x+2,5y+2,5y x+2,5y+x

BpemMs, norpateHHOE MEPBRIM COCTABAAET ——————— Y, 4 BTOPBIM — ————— 4. Tak
. X
x+2,5y+2,5y x+2,5y+x
KaK aTO BpeMAa y COCTABHM Y ne: = .
x y
x+2,5y+2,5y-x-2,5y-x=4; 2.5y—x=4; x=2,5y-4;

CocraBux cacTeMy: {x+5y 2x+25y 1+5 2_+2,5‘ 2.5 01,5-5. 27 .

x y y
nycts ==t, Torna 1:%; 2t +1, 5—-=<r, 2t 42+ 3t-10=0; D=9 - 4-4-(-10) = 169;

y x

z_—3—13_ 2 He YAOBJETBOPAET YCJAOBHIO; ?, 8+13_10_5
s v pReTY PhTTR TR Y
i:%; x—gy 1,25y; 1,25y = 2,5y - -1,25y = -4; y = 3,2; x = 4. Omeem: 4 xkm/4, 3,2
y
KM/4.

ITyeTh CKOPOCTH MEPBOTrO MOE3Aa X KM/4, a paccTosAHHe Mexay A H B y kM. Toraa ckopocTs

Broporo noe3aa (x + 10) kM/4. B mepBoM caydae kaxxAblk D0e3x OpoefeT no % KM, 3aTPaTHB

HA ITO: OepBbLIH — Y 4, a BTOpOii — —y—. Tak kak moe3n 3 A (mepshlit) BuleeT Ha
2x 2(x +40)
2 4 paHbUIe, TO OH mpHexeT Ha 2 4 Goabwe. COCTABUM ypaBHeHMe: y__¥ .
2x 2Ax+40)

3 -
Bo BTOpOM ciiyuae mepBHI# noe3a 3a 3 4 45 MUH = 3% 9 IpoeneT (3::] KM, 8 BTODO# moesa
3
3a 3TO BpeMs mpoeaer 3Z(x+40) kM. BMecTe oRM mpoeayT y KM.

CocTaBAM ypaBHeHMAE: 3iix+3%(x+40)=y.

v y _a yx+40y-yx—4x(x+40)=0'
CocraBaM CHCTEMY: 2x Ax+40) 2x(x-40) x(x + 40) = 0;
15 15 15

15
—x+—(x+40)=y; |—x+—x+150=y;
TR =y R Y

+40y - 4x° -160x=0; MO(?:—ISO)“ix’—ISOx:O;

15
—_— 150=y;
2 x+150=y y=%x+150;

300x + 6000 — 4x% — 160x = 0; —4x% + 140x + 6000 = 0; | : (-4); x* - 35x -~ 1500 = 0;
x, = £60; x, = —25 — me yaornersopsieT ycaopuio; 60 + 40 = 10. Omeem: 60 kM/4, 100 KM/4.
IlycTs CKOPOCTH OXEHOM TAYKH X M/C, a Apyro# — y M/c. OnurR obopoT nepBas Tauka

60 60
OPOXOIHMT 38 — C, a BTopaa — 3a — c. Tak Kax IepBas TauKa cosepmaeT oGopoT Ha 5 ¢
x y

6piCTpEe, COCTABUM ypDaBHEHHE: §9*~€’2=5. 3a 1 MuH = 60 c neppas Tauka npoeget (60x) M,
y =x

a Bropas — (60y) M. Paanocrtb cocrasnser: 60x — 60y = 60.
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12x—12y=1. 12(x—y)=

60 60_. |5 [12_12_, "
CocraBHM cHCTEMY: { ¥ X Ty y x : xy xy ’
60x-6y=60; |:60 |x-y=1 x-y=1; x-y=1;
12
—=1 =12; Ny=12;
xy i +1y y?+y~ 12 =0; y, = -4 — He YAOBIETBOPAET YCAOBHIO;
s—p=1; x-y=1; |x=y+];

¥,=3;x=3+1=4. Omsem: 4 M/c, 3 M/c.

184. IlycTs BpeMs, NOTpPaYeHHOE HA ABUIKEHHUE MO PEKe X 9, a nemKkoM — y 4. Tax Kak Ha DemHi
74)  gyTh DOTPA4YEHO MEHbINE, COCTABMM YPaBHeHHe: X — y = 4.

CKOpOCTh TYDHCTA IO PéKe paBRa ﬂ KM/4, & MemKOM — lg kM/u. Ecru 66 TypHCT men
x Yy

90
MemIKoM H eXaJ 10 PeKe APYroe BpeMs, TO DACCTOAHHe IO peKe PABHO —:J , A MEITKOM —
x

10 90 10
—x . Tak KAK ?TH PACCTOSIHUA PABHBI, TO — Y =— X.
Yy x Yy
x-y=4; —y=4;
Coc soy 10 ;y E fxmy=a [3y-y=4 [2=8 [y=2
TABHM CHCTEMY:
vi20, =—x; I:IO oz, x*=9y% |x=3y; x=3y; |x=6.
x x ¥

Omeem: 6 4, 2 u.
185. IlycTs paccroAmHe oT A, KOrja IUVIOT BCTPETHN KaTep, PABHO X KM, & CKODOCTR KaTepa

74 4
opoTHB TedeHAA y KM/4. Toraa CKOpoCTh KaTepa IO TEUeHUIO Ey KM/, & CKOPOCTh TeUeHHsA

(%yvy)ﬁ:%y KM/9,

96 96
Bpens, NoTpaueHHOe KATEPOM HA NMyTh IO TedeHHMI0 — , a NPOTHB TeueHEss — — 4. Bce
y

4
norpauyenHoe BpeMs 14 4. Ey
CocTaBuM ypaBHeHEHe: ;ﬁ+§=14‘
= Yy
3y
Bpems, moTpayeRHOe IIOTOM AO BCTPEHH 'li Bpems, moTpayeRHOe KATEPOM A0 BCTPEYH
E!/
96
COCTOUT H3 BPEeMEeHH ero mo TevYeHnH1o, T.e. ‘4— ¥ BpEMeHHK 0 BCTPEYH NPOTHB TeYeHHs, T.e.
Ey
96-x x 96 96-x
——=. CocraBuM ypaBHeHHe: —:-4—+ .
Zy —y ¥y
6° 3
96 96
T—+—=14;
4,y 72,96 44 168 _1g  [y=1z [y=12
CocTaBuM cHCTeMy: 3 vy y x x
x 96 96-x 6x 72 96 x 6x x —=14; |==2
—=_—+ ;o |—m=me=ms | =14 |y v
1,4, v v v oy oy ly v
6" 3

=12;
{y Omeem: 24 kM.

x=24.
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186. TlycTh nepBHfl yYeHAK MOXKeT BHNOJHHTL paboTy 3a x 4, a BTOpofi — 3a ¥ 4. 3a 1 uac

743

187.

749

188.

749

NepBHA YUeHHK BRIOONHET —l— 4acTb paGoThI, & BTOPOH — -1- 4acTh paborn. 3a 6 yacos
x y
6
nepBuiil BHIONHAT — pa6GoOThH, & BTOPOA — E paborui. BMecTe OHH BRIMOJHAT BCIO paGory.
x y

CocraBEM ypaBHeHHe: E+Si- =1.
x y

Ileppuiit nonoBEHy paboThi BRINOJHUT 38 %x 4, a BTOpo# %y 4. Bea paGoTta BHIOJBEHA 3a

12,5 u. CocTaBEM ypaBHEeHHe: %x+%y=12,5.

CoctaBaNM CHCTEMY:

6 6

—+—=1; .

x y M=1; M=1; 6_25=1; xy=150; x,=10; y, =15
11 v v v x+y=25 x,=15 y,=10
§x+§y=12.5§ -2 lx+y=25 |x+y=25 |x+y=25 v Ya= 20

Omeem: 10 9 & 15 1.

Ilycts 6pErase ydyeHAKoB Tpebyerca X 4 A BHIOJHEHEA pAGOTH, a GpErase ciaecaped y 4.
Tak kak GpErane crecapeil Hy:HO He 15 4 MeHbIle, COCTABAM ypaBHeHHe: x — y = 15. 3a
1 9 6pAraja y4eHHKOB BHIDONHAT l gqacTh paboThi, a 3a 18 4 — E pa6otui. 3a 2 y 6pHraaa
x x

cnecapeif BHIOONBAT l 9acTh paboThl, a 3a 6 9 — E paboThl.

y y
CocTaBHEM ypaBEeHHe: E+E—0 6.
CocraBuM cHCTEMY: r ¥

Fy=1% Toy=ls x=yrls; 30y+10(y+15) - y(y +15)
y+10y y
—_— 0-
18,6 06 o 13200y 8,1 1 _ sy
x y x y y+15 y 10

10y(y + 15) = 0; 30y + 10y + 150 — y* - 15y = 0; —y* + 25y + 150 = 0; | - (-1);

y?— 25y - 150 = 0; ¥, = —5 — He yaosnersopser ycaoBaw; y, = 30; x = 30 + 15 = 45.
Omeem: 45 4.

Ilycte omepaTtopy motpebyerca X 4, a Y4eHHKY Y 4, 9TofW BHIONHATH paGory. 3a 1 9

1 1
onepaTop BLINOJEAT — 4YacTh paboThi, 8 y4eHHK — — uYacTb paGorni. 3a 2 4 24 MEEH =
x Yy

—22—3q 2%1 2,449 oneparop BHIOJHHET 24 pa6oThl, 8 y4eHHK — 24 paborni. Bmecre
x Y
24 24
OHH BHOOJNHAT BCio pabory. CocraBuM ypaBEeHHE: —-—+ =1.
Yy
3a 2 9 onepaTop BRIMOJHHT 2 paboTh.
x
CocTaBEM ypaBHEHHE: E+l=z.
x y 3
CocrapaM cHCTEMY:
(4,24
24,24 x Y
i 4 1,2
S —17———=—08, -6 Eﬁ -1 2i04-1; Bilo6 x-4
i (O S A *
*y L2 o2

Omeem: 4 4, 6 4.
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189.
{7.46)

190.
740

191.
(748

Hycts nepsas 6puraja BWIOJAHHT 3ajaHHe 3a X JHeil, a BTOpas — 2a y nEed. 3a 1 geHs

1
nepsasf OpArajga BLINOJHHT —l- qacTs paboThl, a BTOpaf — — uacTh paGortn. 3a 18 aueit
x Yy

18 1
neppas GpHraza BHIOJHUT — paboTH, a BTOpadg — 18 paGoTH, BMECTe OBH BBIIIOJIHAT BCIO
x

paboty.

18 18
CocTaBum ypaBHeHRMe: — +-—=1.
x

Yy 2 1
B peficTBuTeNbHOCTH Nepsas Gpurana paborana Ex AHeH, a BTOpad — gy Aueit, Bmecte onun

paboranu 40 greh.

2
CocTaBHM ypaBHeHMe: Ex + %y =40.

CocTaBuM cHCTEMY:
18 18_

* ¥ 18 18

1 18 18
—+—=1L [—+———=1; 18 18
2 1 x v x 120-2x ?+T26‘2x‘1:0;
—x+-y=40; |-3 |2x+y=120; |[y=120-2x;
3 3
18(120-2x)+18x-x(120-2x) _
x(120-2x)
(120 — 2x) = 0; 2160 - 36x + 18x — 120x + 2x2 = 0; 2x2 — 138x + 2160 = 0; | : 2;
x2 - 69x + 1080 = 0; x, =24; y, =120 - 2- 24 = 72; x, = 45; y, = 120 - 2+ 45 = 30.
3uauenne 24 u 72 gHA He yJOBAETBOPHIOT YCJOBHIO, TAK Kak BTopas 6pmraza paGorana
GbICcTpee, a 3HAYMT, BpeMeHH NOTPATHJIA MEHbLIE.
Omeem: 45 nuedt, 30 nueii.

0;

Hycrs TpyOa HamonHseT BacceifH 3a X 4, a BTOpad ONOpoXxHsAer Gacceitm 3a y 4. Taxk kax
BacceitH HANMONHAETCA HA 2 Y fOJblIE, COCTABHM ypaBHEHMe: X — y = 2.

1 . o 1
3a 1 yac mepsas TpyGa HamojNseT — 9acTh GacceilBa, a M3 BTOPOil BBIIHBAETCA — YacTh
x
8
Gacceiisa. 3a 8 wacos mepsas Tpy6a HanongEseT — OGacceiiHa, a BTOpafs oOyCTOmMAaeT —
x y

. 1 8 8_1
bacceitia. Tak kak GacceilH 6bLT 3aI0NTHEH HA 5, COCTABMM ypaBHEHHe: —4—:5.
y x

CocTaBUM CHCTEMY:

T e e [ o e
x—8y x-y -

———=) = |———=== |—=7 =48; +2)y=48;

y x 3 xy 3 xy 3 xy 3 e +2y

y>+ 2y~ 48 = 0;
y, = —8 — He ynoBNeTBOpAET YCJIOBHIO; ¥, = 6; x =6 + 2 = 8.
Omeem: 8 4, 6 4.

TIyeTs cxopocTs Tesla A paBHa x M/c, a Tena B — y M/c. 3a 3 ¢
Ten0 A npomiao (3x) M H 0 BepIIHABLI OPAMOrO yrja pacCTOAHHE
paBHo (60 — 3x) M, a resnio B npomno (3y) M u paccroaune (80 — 3y)
n. [Monpaysace Teopemoit IImdaropa, cocrasum ypasHeHue: (60 —
3x)? +
+ (80 — 3y)? = TO%

3a 5 ¢ treno A npoowio (5x) M, a Teno B — (3y) M, A0 BEpPIIHHKL
NpAMOro yrja paccrosaue passo (60 — 5x) M H (80 - 5y) M coorBercreenno. Ilo Teopeme
TMudaropa cocTaBuM ypasHeure: (60 — 5x)% + (80 - 5y)? = = 502,

CocTaBHM CHCTEMY:

{(60—3x)z +(80-3y)* =70%; [3600 -360x +9x” + 6400 - 480y +9y* = 4900;

(60 -5x)* +(80-5y)’ =50% |3600-600x + 25x° +6400- 800y +25y° = 2500;
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9x” +9y* -360x—480y=-5100; [:3  [3x®+3y° ~120x-160y=1700;
25x% +25y% —-600x - 800y = x?+y? ~24x-32y=-300; |-(-3)

3x+4y=50; 3x+4y=>50;

{3::’ +8y* -120x—-160y =1700;
x*+y* -24x -32y =-300; {x’ +y? —8(3x +4y)=-300

-3x* -3y® +72x +96y =900; {
—48x~64y=-800; |:(-16)

25 3
3x+4y=50; 3x+ay=50; |YT 2 4" ,,625 75 9
*4+y -8.50=-300; |x’+y"=100; 25 3 Y F T e 1000
xt+y =-300; |x*+y'=100; | . [?-Zx]=100;

25 , 75 225 16
—x-—x+===0; [ =
16 4 4 25

x?-12x +36=0; (x - 62 =0; x=6; 3- 6 + 4y = 50; 4y = 32; y = 8. Omeem: 6 M/c, 8 M/c.
192. IycTb BKIAAIHK DOM0KAJI B GAHK X p., 8 FOAOBOl NMponeHT cocTarafer y. Tak kak OponeATh

3a 1999 rog cocrasmnu 200 p., COCTABEM ypaBHEHMe: %:200.

B konne 1999 r sknan coctasun x + 200 p. [ocae Toro, kak BrAagduk monoxma 1800 p.,

BKJa4 coctaBaa (x + 200 + 1800) = (x + 2000) p., a opoueBT Kk Aexabpio 2002 r coctaBun

%. a NoJyYeHHas CyMMa paBHA £%#x+2000, 49TO0 cocraBaseT 4400 p.

CocTaBHM ypaBHeHHAE: :c+2()00+%‘li =4400.

CocTaBRM CHCTEMY:

=200; xy =20000;
100 (x+2000)y
242000+ 120000 _ oo |2+2000+ EEEEH < 4a00;
100
xy;i?}ggo‘z xy =20 000; xy=20000; [(2200-20y)y =20 000;
£+20000+2000y _ o406 |x+200+20y=2400; }x=2200-2y; |x=2200-20y;

100

2200y - 20y> - 20 000; | : (-20)%; y® - 110t + 1000 = 0; y, = 10; x, = 2200 - 20 - 10 =
2000;
y, = 100; x, = 2200 — 20 - 100 = 200. Omsem: 2000 p. nog 10 % wnn 200 p. moa 100 %.

193. IycTs y Maaamero Gpata x p., 8 NpoueRT y crapuiero 6pata y. Toraa y crapmero Gpata 2x
750
5
p., 8 IpORERT y mMnazmero 6parta (y + 5). ¥ maazuero 6para yepe3 roa cTauo x+%:T),

- 2x
uTo coctasager 2400, a y crapmero Gpata 4epe3 roi cTajno 2”% uT0 cocTaBrnger 4600.

CocTaBuM CHCTEMY:

x(y +5) Y, _2400 5x 5x
—_—= H Tt ——= —=24 ;[ ——==100;
+ T los <2400 100 100 2800+ 25=2400; | =100
2:+ 2% 4600, |2 x+— =4600;  |x+—L =2300; x+ 22 - 2300;
100 100 100 100
"=2°°g;m x=2000;
2000+ y =2300; |y=15.
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194.
()]

195.
[2%]

196.
253

197.
(.54

1
755

¥ crapuiero 6pata 2000 - 2 = 4000, a nponesT Maagmero 6pata 15 + 5 = 20. Ecam 61
IpOMeHT IOMeHSICS, cTapwail 6paT nony4ua 6u1 4000 x 20 : 100 + 4000 = 4800 p., a
MaaqmuA Doay4uua 6u 200 - 15 : 100 + 2000 = 2300 p. Bmecre 4800 + 2300 = 7100 p.
Omeem: 7100 p.
IlycTe ROXOA MEpBOro MpeANpHATHA X, & BToporo — y. Cymmaprmii foxon x + y. CocraBum
cHcTeMy:
(x+y)-3=x+4y;
rae B — HCKOMOe YHCJIO pa3 yBeJHYeHAA N0XO04a ePBOrO NPeATNPHATHA,

(x+y)d4=kx+y;

3x+3y=x+4y; 3x-x=4y-3y; y=2x;

(x+y)d=kx+y; [(x+y)d4=kx+y; |[(x+2x)4=kx+2x;

3x-4=x(k+2); k+2=12; £k =10. Omeem: 8 10 pas.

IlycTh Macca IepBOro ToBapa X Kr, a Broporo — Y Kr. Ofigee konH4ecTBo ToBapa (x + y) Kr.
x

Tpelyercs HaTH OTHOLIEHUE
X+

+ y) - 80. 25 % or 80 p. paBno 20 p., 3HAYMT, HOBASA lLeHa Broporo ToBapa 80 + 20 = 100 p. 3a
1 kr. Hopas nena Bcero Torapa 80x + 100y. Ha 15 % su>ke BBIpYyYKH 03HaYaeT, YTO OT HOBOM
neHsl TOBapa Ry»HO B3aATh 0,85.

CocTaBHM ypaBHeHHe:

80(x + y) = 0,85(80x + 100y); 80x + 80y = 68x + 85y; 80x - 68x = = 85y - 80y; 12x = 5y;
Y =2,4x;

. Ecawn mpoaaBathk ToBap o 80 p., To BuIpyuka 6yjer (x +
v .

x x x 1.5 5 5
= == == - - Omeem: —.
x+y x+2,4x 3,4x 3,45 17 17

IlycTh B3ATO x I mepBOro pacTBOpa M y I BTOoporo pactBopa. Tak kak Bcero Baanu 800 r,
COCTABHM ypaBHeHHe: X + y = 800

Copep>xarue conn B nepeom pacrsope 0,4x, Bo BropoM — 0,1y, a B CMemaHHOM pacTBope
800 - 0,2125.

CoctaBumM ypasreHue: 0,4x + 0,1y = 170.

800: (0.1 | -01F~01y="80:
+y=800; |-(-0.1) 0,4x+0,1y=170; x = 300; 300 + y = 800; y = 500.
0,4x+0,1y=170; ——

0,3x=90;

CocTaBHM cHCTEMY:

Omsem: 300 r, 500 r.

ITyers o6mem 40 % pacTBopa x i1, a 60 % pacrsopa — y 1. B mepsoM ciywae monyuuau
(x + y + 5) n HoBoro pacTBopa. ConepxcaHue CONM B KAXKIOM pacTBope cocTaBiasfer 0,4x u
0,6y, a B o6meM pacTBope {x + y + 5) - 0,2. CocraBum ypasHesnue: (x + y + 5) - 0,2 = 0,4x +
+ 0,6y.

Bo BTOpoM cay4ae HaMeHsiTecA obinee COAep)AHMUEe COMM H Aobapngerca 5 * 0,6 = 4 i conu.
CocraBuM ypaBHeHHE: (x + y + 5) - 0,7 = 0,4x + + 0,6y + 4.

CocTaBuM cHCTEMY:

{(x+y+5)~0,2=0.4x+0,6y; {0,21+0,2y+1—0,4x+0,6y;

(x+y+5)-0,7=0,4x+0,6y+4; [0,7x+0,7y+3,5=0,4x+0,6y+4;
{0,2x—0,4x+0,2y—0,6y:—1; {-0,21—0,45/:—1;
0,7x-0,4x+0,7x-0,6y =4-3,5; |0,3x+0,1y=0,5; |-(+4)
{—0,2x—0,4y=—1;

1,2x+0,4y=2;

Tx=y

0,3-1+0,1y=0,5,0,1y=0,2; y = 2.
Omeem: 1 1, 2 .

98. IlycTh Macca TPeTbEro CJAMTKA X KT, a cofiepkas e B HeM Mead y. Ecnu conasuTh DepBolil B TPeTHH

cmnaBhl, ToMaccabyner(x+ 5)kr. Conepaxanve BHeM menn (x + 5)- 0,56 kr. MeiH B TepBOM CTHTKe
5-0,3 =1,5 kr, a B TpeTbeM xy kr. CocTaBum ypaBHerue: (x + 5) - 0,56 = 1,5 + xy. Ecan
CINIaBHTHL BTOPOH H TpeTHH cAHTKH, TO Macca 6yaer (x + 3) kr, coaep:kaHue MenH — (x + 3)
- 0,6 kr. Meau Bo BTOpOM camTKe 3 - 0,3 = 0,9 kr.
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CocraBum ypasaenwe: (x + 3) - 0,6 = 0,9 + xy.
CocTaBMM CHCTEMY:
(x+5)-0,56=1,5+xy; |0,56x+2,8=1,5+xy;
(x+3)0,6=0,9+xy; |0,6x+1,8=0,9+xy; |-(-1)

0,56x+2,8=1,5+xy;
—0,6x-1,8=-0,9-xy;
-0,04x+1=0,6;
-0,04x = -0,4; x = 10;
(10 + 3)- 0,6 = 0,9 + 10y; 10y = 6,9; y = 0,69.
Macca Tpex c1HTKOB 5 + 3 + 10 = 18 (xr). Macca Meau B Tpex cauTkax 1,5 + 0,9+ 6,9=9,3 (kr).

98 100=330 5112 52,
1873

IIponenTHOE CofepKanue MeaH - =
pol ep: A 18 18

Omeem: 515%.

T'JIABA 3. YHCJIOBBIE GYHKITHH
§ 7. OXIPEAEJIEHUE YHCJIOBON ®YHKIIHHA

O6nacTs onpeneaenms, 061acTh 3HaYeEMn GyHKUHH
199. a)y=x% r e R;
6) y=~/;; x 20 unu x € [0; )
B)y=x%x¢eR;

r) y:l; x# 0; x € (—0; 0) U (0; ).
X

200. a)y=x*+8; x e R; 6) y=4x_1,xeR;
®2 5
B)y=2*-1;xeR; r) y=817+3:st;
2x 6x+3
201. = H R; 6) y=—5—: R;
3 Dy=TTE ) v 27405 ©
3x-4 4x
= H 3 =— R;
B) ¥ 7 a x € R r)y 3x’+2.3x€
202. a) y:L‘ x#2 7 x € (—oo; T) U (T; o);
Y x-7
4 1 1 1
6) y=——; x#-—; xe|—eoj—— |U|-Tj
e [ 4}"(4 }
B) y=——: x * —3; x € (—o0; ~3) U (~3; x);
3+x
6 8 8 8
F) Y=o i X#——; Xef~ooj —— JUf —j o0
B+5x 5 i 5
203. a) y=iz; x#2; x € (—o; 2) U(2; o)
85 (x-2)
6) y———3x H x:—l' x€| —oo; -1 L
@x+1)?’ 2’ T2 2’
B) y=-——i x 2 3; x € (5 3) U (3; );

3B-x)

NS N R S A O 2
v (2+3x),. 3 d 3 3,
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204. a) y= 2x+1 s x#20,x% 1 x e (—x; -1) U (-1; 0) U (0; <)
861 x(x+1)
6) y=7§+ ; x#0, x5 x e (-x; 0)u(0; 5) V(5 )
x*(x-5)
2
B) y= 10 s x20,x2 T x e (—x; 0) U (0: T) U(T; =)
x(7T-x)
8-3x
r) y=———i x#0,x#—6; x € (—c; -6) U (635 0) w (0; »);
x*(6+x)
205. a) y:—lox—;
87 (x-1)x+2)
xzl,x%-2;x € (-0; -2) U (-2; 1) U (l; ®);
12-5
&) ¥
(x+50)2x+7)

x # -50, x # -3,5; x € (—»; —50) U (-50; -3,5) V (-3,5; ©);
B) y= d 5
Y= x+12K6x-3)
x#-12, x % 0,5; x € (~0; ~12) U (-12; 0,5) U (0,5; »);
19x+2 4
— 3} X¥*¥_,
(5x—4Xx—13) 5
x# 13; x € (-%; 0,8) U (0,8; 13) U (13; x);

ryy=

x*-4x-3 x*-4x-38

206. a) y=———=—"-7—7+;
88 x*-5x+4 (x-1Xx-4)
x# 1. x%4;x e (—x; 1)U (4; ©);
x-1 x-1
6) y=—5—5—=~

4223 (z-1)(x+3)
xzl,x#-3;x e (- -3)U(-3; 1)U (1; »);
x+3 x+3
B) Y=o =3
2x* -9x+7 (x-1X2x-T)
xz1, x= 8,5 x € (—x; 1) U (1; 3,5) U (3,5; »);
9 _2x*-Bx+2  2x'-5x+2
¥=3F c-10 (x-2X3x+5)

xz2, x:—é; xe 4;—E v —2;2 (U (2; ).
3 3

3

207. a) y=\/;—i3; x 2 3; x € [3; o)

o 6) y=m; x <115 x e (~o; 11];
B) y=~/;-_4; x 2 —4; x € [-4; o);
r)y=J§: x<$2;x e (—o 2L

208. a) yzm; x e R;

6) y=VF+1; x € R;
B) y=vVx+24; e R;
r) y=m; x e R.

209. a) y=vx*-9; x2-920;

(x - 30x + 3) 2 0; o T e
x<-3mad x23; -3 3 x
x € {(~x; —3) U [3; w);

6) y=N7-x* 7T-x>20;x2-7<0;
(x=V7)(x+T)s0; RN -

— 7stﬁ;
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xe[ Vi T

B) y=Vx'-144; x* - 144 > 0;
(x - 12)x + 12) 2 0; —ENGE

x<-12 a1 x 212; -12 12 x
x e (~oo; —12] U [12; 0);

r) y=v20-x% 20 - x22 0; x2 - 20 < 0;
(x-V20)(x+V20)<0; RS VI

—J20 <x<20; o oo 7
xe[—\/Z_O; \/2-0-]

l212)0. a) y=v2x-x%; 2x - 222 0; (2 - x) 2 0; x(x ~ 2) < 0;
51
+>ﬁ ; N
0 2 x
0<x<2;xe(0; 2%

6) y= gx’-s; %x2—320; %(xhg)zo, %(x—s)(x»fs)zo;

x<-3uan x 2 3; x € (—03 —3] U [3; w);
B) y=vx’-5x; x* - 5x 2 0; x(x - 5) > 0;
o 5 x
x <0 umm x25; x e (—o; 0w [5; );

i, 1, 1, 1
r) y=,/=x"-5; -x"-520; —(x°-25)20; —(x-5}x+5)=0;
)y 5 517 5(x ) 5( X )

v~ = N

-5 5 x
x < -5 AIH X 2 5; x € (~o0; ~5] U [5; o).
a) y=vxi-6x+5; x2 - 6x+ 52 0; (x — 1}x — 5) 2 0;
T Ny 5
1 5 x
x<1nmmx25; x e (—x; 11U (5 x);
6) y=v-x"+3x+4; 22 +3x+420; ¥ -3x-4<0;(x + 1Xx-4)<0;
N ; N
4 1 %
-1<x<4;x¢e([-1;4)
) y=Vx'-5x+6; x* - bx + 6 2 0; (x - 2fx — 3) 2 0;
VAN T
2 3 x
x<2HaM x > 3; x € (—o0; 2] U [8; );

r) y=v-2+x+x% 2+ x-220; (x - I x + 2) 2 0;

211.
813

o 1 7
x € (—0; —2] v [15 w).



