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2) (81—22)-2,7—41:0,65=(l_(ﬁ_§2.)_2.z_gx
1236 3 12 36)10 3
oo 220 27 20 223 2059

%5 36 10 3 4 3 6
5)(15 l:‘)144 2 -0,5625 = (35 '3)"—4Li

24 36 24 36/ 100 15
25 131
]5060050 T 002 —*]5% = % =2.32. (OnevaTka B OTBCTE 331241 HKA)
2.

2) 3x(x=5)=Sx(x—=3)=3x2 =15x-5x% +15x =~2x2;

6) 2y(x-y)+¥(3y-2x)=2yx-2y% +3y? -2px=y?

3.

a) 2x2 ~x(2x~5)-2(2x-1)-5=0, 2x*> ~2x2 +5x—4x+2-5=0,
x=3=0, x=3;

6) 6x(x+2)-0,5(12x% = 7x)~-31=0, 6x% +12x-6x> +3,5v-31=0,
15,5x=31, x=

4,

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

=be+c? —2ac~b% —be+2ab+ac+a® -2ab~c* —ac+2bc -

-a* —ab+2ac+ab+b? -2bc=0

5.

a) (a+x)° =a®+2ax+x2, 6) (6b-3)> =36b-36b+9,

B) (8x+3))2 =64x2 +48x:+9y2. 1) (9p—29)* =81p* —36pq +4q"
6.

a) 3a-)Ba+1)=9a% -1. ) (10x’ =5y X10x* + 5y?) =100x° - 25y"*.
6) (x-D(x*+x+)=x>-1, 1) (mz +2n3)(m‘ —2m1n3+4n°)=m6+8n9
7.

a)Mpu a=-08: (a-—l)(a—-2)—(a—5)(a+3)=a2—3a+2—a2+2a+lS=
=-qg+17= ~(-08)+17=17.8;

6)pu m=—~0,5: (m+3)  —~(m=9)Ym+9)=m" +6m+9—(m* -81) =
=6m+90 = 6(-0,5)+90=-3+90=87,



8il1pu a=“:; (a-3na~-d-(a+20a+5=a -3a~4a-12-a -2a-

“Sa~10= ~6a~22 =1-6)| -é)—22=1-22=—2|.

lnc*2)2»-|c*4l(c~4n=c:~40*4—02*16=4c-20=4(c'-5)=20:13-
8.
a 910 910 __90 1
1372123  (137-123)137+123) 14-260 4
63-200-63-38 _ 63-162 1
1442 -18? 126-162 2
144 -18%  (144-18)(144+18) 126162 _ 4
1532902 (153-90)153+90) 63-243 3~
) 78-87+78-13 _ 78(87+13) _78-10 078

100 100 100
9.
a) ax2+3ax=ax(x+3):
6) 15,\'3y‘2 + 10.::2y—20x2y3 =512y(3.xy+9 —4y2 )
B) Sa’b-6a’b® =a’b(5-6b);
r) l95<‘<’p5 —91('5196 +221c3p'0 =13c3p5(15c‘-J —7c'zp+ 17p"

10.
a) ax+bx+ac+be=(atbyx+(a+bjc=ta+tblx+c)
6) da+ry+ay+db=4(a+b)+ yla+b)=(4+yNa+b).

B) 9m? ~9mn-5m+5n=9m(m-n)~5(m-n)y=OGm-5)x (m-n.
r) 16ab® +5b2%¢ +10c3 +32ac? =16a(b? +2¢2 )+ 5c(b? + 2c%) =
= (16a+5¢)(b> +2¢%)

11.

a) 17° +17° =17°17+1)=17° - 18 — kparno 18;

6) 3'7 +3Y =332+ 1)=3"% .10 =3'%.90 — kparmo 90:

5) 42% +427 =427 (42" +1)= 427 - 43 — xparno 43;

r) 22 +270 =202 4 1) =220.9=21" 72 — xparuo 72

12.
a) 2,7-6,2-9,3 1,2+ 6,2 9,3-12 2,7=2.7(6,2-1,2)+9,3(6,2-1.2) =
=52,"+93 5=59.3+2,7)=512=60,



6) 12548 -31-82-31-43+125-83 =125(48 +83) - 31(82+ 43) =
=125-131-31-125=125-(131-31) =125 -100 = 12500 ;

8) 109-9,17-5,37-72=37-9,17+1,2-72 =9,17(109 = 37) = 72(5.37 ~ 1 2
=9,17-72-72-4,17=72(9,17-417)=72-5=360 ;

r) 19.9-18~19.9-16+30,1-18-30,1-16 = 19,9(18-16) + 30,1(18 - 16)
=2-19,9+30,1 -2=2(30,1+19,9)=100.

13.

a) m?>~49=(m=TYm+7): 6) 2a%c* ~ 18 = 2(ac - 3)(ac +3),
B) 64p2 -81g% =(8p-99)8p+9g) ; ) 10x°—10x*=2-5x*x — l)(x + 1)
14.

a) S -64=0-4° = (c—4)? +4c+16);

6) 25a* - 20a’b+4b* = (5a° Y ~2-5a% b+ (2bY = (54 - 2b)*.

B) Sa’ +10ab+5b* =5(a’ +2ab+b?)=5(a+b)?;

r) 15a° +15b° = 15(a° + %) = 15(a + b)(@* —ab+ b?)

15.

a) X' -xy-nt+y =X (x-y)- Y (x-y)=

=(x -y} -y ) =(x=y) (x+y);

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

B) m'~2n—-m—4n* =m’ ~4n* - 2n+m)=
=(m+2n)m-2n)-2n+m)=2n+m)m-~2n-1),

r) n? +16n+39=n2 +16n+64-25=(n+8)* -25 =
=(n+8-5)n+8+5)=(n+3)n+13)

16.

Ta+7b Na+b) 7’

ma® -mta _mala—m)  a(m-a) _

6)

>

m®-ma  m{m-a) m-a
2p-4q _2Ap-29) __(29-p) __ 1
16g-8p 8(29-p) 4(2q-p) 4
o -9t Ye-s)_ yz-x)

- Ye-x T-x

8)

.

=-y

17.
b-7 b-1 1
a) 5 = 3 = .
b*~14b+49 (b-7)" b-7




6 yz—x‘) _UmHutx)  xwy

Jrz—-23cy+y2 (x—-y)2 -y
125° 41 (5p)° +1 =\5y+l)(25y2-—5y+l)=5)+l
1-5y+25y% 252 —5y+1 25y2 =5y +1
) 412—21+1= 42 -2+1 __
83 +1 (r+D@? -2+ 2+l
18.
2) §75 —727“0 _ 267‘2(27-1) 3426 3:2 2 g
9497490 98974947 (3H)¢.91 707
g''-g9-g% g%@8%-8-1) (2%)7.55 2% S 1o

6 = = =
T4 g 413 413(42__4“], (22)13 i1 226

1 +x—-2 - x2—2x+1 _ (x—l)z

a) — = .
x2 X xz x2

o 1=5d2 d-5 1 _1-5d’-d’+5d%+d’ 1
PR TET db N

0 3,5 _3x-3y+Sx+5y Adx+y)

Xy x-y  Gafa-y) R

r 5¢ 4c c? SC(C +1)—8c(e~1)+3c* 13¢

6c-6 30+3 200 -2 6(c —1) 6((‘2-—11
20.

3c+2 _ 5 =30+2—5(c—2)= 26-c)

> —dc+d -2 (c-2)° -2

Y44 1y e4-ye2p-4 2y
P48 y+2 (p+2)F-2y+4) y3+8’
3a(16 - 3a) 3+6a 2-9a 48a-9a* — (3 +6a)3a+2)~(2-9a)(3a-2)

6)

B
) 9a% - 2 3a 3a+2 (3a-2)3a+2)
48a 9a%2 ~9a-6-18a% ~12a—6a+4 +27a° -18a _ 1
(3a 2X3a42) T 3a+2
2mn 2m 1
1) + - =

m*+n® m?-n® m-n

_ 2mn(m—n)+2m(m2 —mn+ nz)—(ﬂwn)(m2 ——mn+n2) B

(m+n)(m? —-mn+n2)(m-n)



m - _m- n)(m +mn+n) m? + mn +n*
(m +n)(m n) (m- n)(m +n) men’
21
oy 3y (—yMxtyBy xty
a) . = = N
3y x-y Ixy(x—-y) x
6 =49 2c+14 (e-Te+T) Sd__(c=T)
10cd = 5d 10cd 20+ 4
¥ -10x+25 2x-10 _ (x=5)° (x=4)(a+4) _ (x-Sx—4)
Ix+12 xr-16 (x+4)  2x-5) 6 )
" 248 449 _\t+2)(tz—2t+4) 41+9) 142
1202 427 12 -2t 44 34t +9) 2 -2u+d4 3
22
2 _ 2.2
d)(a+b_ 2b J(a+b)=(a+b) 2ab . 4oby= EXE
La a+b a(a+b)
( m___n \_mn_ _ m__ n I]x
6) n* —mn mz—mn)m+n n(n-m) mp-m))
mn m?—n®>  mn (m n)(m+n)
m+n mn(n-m) m+n (n m)(m+n)
23.
a)(_l___l_].bz—az_b—a. ab _ b-a 1
a b}  ab ab p2_g2 (b-a)b+ay b+a’
5) a’-25 1 a+5 @-5Ma+5) 1 a+5 _
a+3 a*+5a a*-3a a+3 a(a+5 ala-3
_(@-5)a-3)~(a+5)a+3) _ 16
a(a+3)a-3) a? -9
g {3x-3y =14, [Sx-3y=14, [5x-30+6x=14, {11x=44, {x=4
2x+y=10; |y=10-2x; |y=10-2x ly =10~2x; =2
6) 3a+4b=155, [3a+28a-224=35, [a=9,
Ta—-b=36;, |b=Ta-56; b=17,

=]

) [4x=Ty=30, {4x=30+7y, {4x=30+7), {x=60,

{4x S5y=90; [30+7y~5y=90; |2y =60; y =30,
{2a+3b 18 {3a=—2b—l {a=-3

r) =
Ja+2b=-1 136=52 b=4

=(-34)
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25,

a) AT T Tl ——
2x+25y=5; M BTOPOE yp '
4x+5y=], .
4YCro, OUCBUIHO, ObITh HE MOXET.  PelucHHil HeT
4x+ 5y =10;

-—xy4

4x 3y=12, [4x-2 25412212, [0-x=0,
6) 43
=—x-4
3 y=3

4
=—x—4
r=3

- §
Pemenuem Gynet napa ( x; ;x - 4), rae x — nroboe JeACTBHTEILHOE YHCTO

s B2 ~5__ ’196 5_2,11_3;
7V 169 169
6 ’16524242 _ ,(165—124)(165+124)_ J-Zﬁ—-ll—ss-
164 4 2 77
)4-1‘/5'—'- 4~-7-‘/256—4-—~—-_4 4=0:
4\ 49 4

145,5° 96,52 (145,5-96,5)(1 45,5+96,5)
193,52 -31,52 (193,5 -31,5193,5+31,5)

_ a2z _1ui_77
162.225  9-15 135

27,

a)ﬂ=m=2\/§. 5)@4%2.6“3‘%3.
B) \/§;=m=22«5. 1 V494 =74 .

28.

ar 2V5 =54 =420 ; 6) 6v3 =362, 5>0;

8) 75:«/3_9_-37:@; T) —av2 =- 2a%. a>0.

29.

a) 2125+ 2420 - 2480 =2 5v5 + 2245 2. 445 = 645 :

6) ¥9a - +/25a - +36a = 3wa —5va -6Ja = -8/ ;

B) SVI12 - 2/48 +2v27 =5-243 -2 443+ 2-343 = 83 ;

r 0,1Y5m —J0.45m + 280m = 0.495m — 034/3m + 2 45m = 7.843m



30.

3 W7 -2 7 -0 N7 [JT 3= -2 321,
Tk 2<47 <3;

6 YW12-9? -2J2-V3)? =iz -4+ V3],

re 12 <410 M12-4=fl7+4.7x 2543, o 23 =23,
|ﬁ5-4|-2|2—£|=- 12+4-4-23=-2/3+2/3=0

31.

25
a) 0,4a”b =0,4a%b- 5=, 1k a>0, 10 la| = a:
Va?s? Mlbf

Tk b<0, To |b|=~b, 04abm—04b S 2a,
”JbT a\[; bll[atl b‘Hl fi=b. |p|=6°. 1% £>0.
lal —al =-a’, Tx a<0,

albll__blaal a. b? b_(— )—-bt+az=az—bz
bld alf] b (-a) a & '

32.

8) 2+V6)3V2-2Y3) =62 - 43+ 312 - 218 =

=6v2 - a3+ 643 =642 =243 ;

6) (V2a —3b )24 +3b)=2a-3b.

8) (2V5 V33 +345) =215 +6-5-3-3415 =27 - 15 .
r) (c+\/d—)(cz—c\/c7+d)=(c+«/d_)(cz—c Jg+g*/;1_)2l=
=t +Wd) = +dld

33,

-V 3-Va _3-3e-6+20a _ -Va-3
Vet Wa-6 6tJa-2)  6a-2)"

Jd—+2 Ve-3  ed +2fe-Jed+3Jd e +3Jd
J_+d “Jed e Ved (Je +d) Jed (Yo +¥a)

-1




l-a  a+4Jab+4b !l—f!l+\[-! (a +24b)%
T30-va)

4J-+8J_ 3-3ya  Mya+24b)

_dayda+2p)
12
) x2 +xf2— x 1/5 x(x+\[_)
x2 42 x—w/— x+s/— x2 42

X +xf2- xs/—+2j x-(x*+2) x
(x=V2)(x+v2)
34.

-1\2 ~1,2
W 2oyt -y s B L)
X

6) lc > -dH(d-a1? =

) -2) a2

e —atyet+aly

(d-c)?

l_l)(l+1)
=(c dN\c d} _td-c)d+c)  d+c

@d=-cy¥  cdMd-cP cdid-o)’
11
777 I—k 1
k_/-Z_kl_I-l= k 1 - = .
B (k= oD T HGk-DE . -k
-1 _p-1

T) Qa" -5 1.(!)'3 —a‘3)—

B 1 _ a’h?
_l_ _I__+_1_ a’ +ab+b?
b2 ab 02
35,
-2
—2n+y—2n _ x—2n y—2n -2n y
I+ -2n -2n - -2n ~2n
-y . -y
3
Tpu x=3, yzz = — HUMEEM

12

G -a e 2ra +a?)y



l -2-' E_ 3
23" 3 3 _3J- 9
= =l |2 =2=225
313 - 1.4 -1 LZ 4
4 3 3
36.
)2 43x41=0. D=9-8=1. s =t L 321 4
72 4
6)5x” -8x+3=0, ——-l6 s3=ly=atl3 , JAH
575 5
B)3x2+5x-2=0, D=25-4.3(-2) =49, 5, = 5*6*/‘79—=%=%_
-5-J49 12
,=—= _=2
6 6
N14x? -5x=1=0, D=25-4 14 (- =81, x‘___s“/a:_i__l,
28 28 A
549 14 1
‘xz:_:——_—.
28 28 2
37,

a) (a’-52-Qa+3)? =0

2 _
la2—5\=l2a+3]:> a2 S=2a+3,
a-5=-2a-3

Peuium nepeoe ypasHeHue: a*-2a-8=0,n0 Tcopeme Buera: 0. = 4.9, = -2

Pewum Bropoe ypasHeHue a®+2a-2=0, ) =1+2=3

ol
6) Bx-D2x-2)=x—4)* +7
6x2—6x—2x+2=x2+l6—8x+7,x2=351,x=1\/4,2

B) (d%-13)2 —(d~77)? =0, (d? -11? =(d-77)*,
l —-|3|°|d 77i d ~-13=d-717.
-13=77~-d

PeuinM nepBoe ypaBHEHHUE: d*-d+64=0. D=1-4164<0
Peuienuii ner.
PewuM BTOpOC YpaBHCHUE

13



14

—1+19 _ “1-19 _

d*+d-90=0, D=1+90.4=361, d; =

r) 2x—(x+1)2=3x2~—5, 2x—x2—2x—l=3x2—5, =l x=11.

38.
a) 2 =17x+60 , o Teopeme Buera:

=17 x2=5; x2—17x+60=(x-12)(x=5) ;
6) 3x2 +355-38; D=35%2+12-38=1225+456=1681=41%;

x,=i56+—“—'-=1; x2=_356—4] 238352 135438 = 3(x—l)(x+-——)
B) 252 —297x+295; D=297% ~8.295=88209 - 2360 = 85849 = (293)?
N =297:}-293 1475 1, =297;293=1;

23 =297+ 295 =2(x ~147.5)x = 1) = (2x—295)(x~ 1) ;
r) x% +26x+105; -?-: 132 -105=169-105=64 ;

x|=’13]+8=—5; x2="3'8=—21; x2 +26x+105 = (x+5)(x+21).
39.
3(x-3) x-——l—
2 3x° —10x+3 3) 3x-1,
-9 (x—=3)x+3) x+3’
4
DI x—=
5 x4 5(”)(" 5)=5x—4_
X 4x x(x+1) x

2x = 9x+4 2(x —45x+2) 2Ax—4)}x- 05) 2x -1
x* -16 (x-4)(x+4) {(x—4)x+4) TN

2(x’+§x-§)
" 2x +5x-3 2 2 =22()c+3)(x—-0,5)=2)r—1
x2-9 (x=3Xx+3) (x+3)x-3) x=3°
40.
2 10 1+2x 2 10 1+2x
a) —+ = + =

x x2_2x x=2 3 x(x-2) x-2

2x—4+10-—x—2x2__0 —2x2+x+6=0___> 252 x4+ 6=0.
x(x=2) T x(x-2) x(x=2)=0;
PeutnM nepBoe ypaBHCHUE:



l__'f

22 =x=6=0, D=|+43=49,x,=‘—’;—7-=2, Xy 5= -15.

Hoe npu x =2 BrOpOe ypaBHenHe cucrevsl oGpawaercs 8 0. Cnenopare.1bHO.
X =2 - He DEeIlCHHE.

Orger x=-1,5.
6)2_1_12 2 1 12 N
w2 =3x x+3 3o9x x(x-3) x+3 x(x=-3)x+3)
) ¥ ~5x+6=0
2x4+6—x" +3x-12 J—.x2+5x—6=0 x=20
x(x=3¥x+3) Tox(x=3)x+3)#0 x#3
tx#——?)
D=25-24=1.x =231y x-221l5
-2 -2
X =3 HE YAOBJICTRBOPAET 2-My YCJOBHIO CHCTEMbI. JHAYHT pelucHueM Oyaer
MG x =2,
B) 5 tl= . 14 _ 5+x—2= 14 —, l4—(x+3)(2x-2)=0
x=2 xt—4x+4  x=2  (x-2) (x—2)
L2 42 _ - 2 _
14-x x+6___0‘ x ;c+20 0, {x +x-20=0, p_1,.80=81
(x-2)? (x=2)% #0; x#2
x|=—l+9=4. x2=~l_9=—5 Orger -5, 4
2 2
1 10 x-3 1 10 x-3 x=5-10+x° -3x
f) —— = , ——— + =0, =0.
x xl-5%x S5-x x x(x-5) x-5 x(x -5\
2 -
x°-2x+15=0 j(x=5}x+3)=0
==~3
{x(x—S):() {x(x—s);ao =X
41,

a) xt -17x° +l6=0,no1~copeue8nm:x=il,x2 =1 wm x° =16,x=14
0) x® -9x° +8 =0, no Teopeme Buera: x=2, %3 =8 umm x=1. % =1
B) 9x* —40x% +16=0, %=400-—144=256=162

=4, x=1%2 12=20~l°=
9
) x®—7x3 -8 =0 . 1o Teopeme Buera: x=2. ¥ =8 wm x=-1. ¥ =-1

42,
[IycTb Vv KM/M — CKOPOCFb NEWIEX0Aa, S,, — AIKHA MyTH, TOraa

{S=1,2v {V="1+S {v=5 Orser: 6 kM. 4

X=1

0

2= 20+16

\Ofu—
w |

S=v+l |S=-12+125 [S=6



43.
TTycTh v KM/4 — CKOPOCTD JIOJOK, TOT.AA
45 3 45 3
—_— = === v=15(km/4).  Orser: 15 kM/4.
v+3)H+(v-3) 2 2v 2 ( )
44.
ITyctb v kM/4 — CKOPOCTE BENOCHIIEANCTA, TOTAA

ﬁ)—-iw 7 =£(v+30), 80v+420=36v+1080,
60 60
44y = 660, v =15 (xm/4). OtBeT: 15 KM/,

45,
Mycrs v kM/4 — ckopocThb aBTOMOOMIIA, TOr 1A

2v+(3—2—-—;-)(v+10) =3v, 10v+4v+40=15v, v=40 (xkm/4).

Otser: 40 kM/y,

46.
Tlyctb Ha 0aHO niaTee TpeOycTCs X M TKaHH, @ Ha OJHH capadaH y M, Toraa

{x+3y=9 {x=9—3y {y=2

3x+5y=19 |27-9y+5y=19 lx=3
Orser: 2M.; 3M,
47.

[lycTh v KM/4 — CKOPOCTS BENOCHIIEANCTA, TOTAA

15 6 3 329 2

-+ ==, 15v-45+6v==v"—=v, v -17v+30=0,
v o v-— 2 2 2
D=289-120=169 =132, , =l7—;'-3-=2; vy = '7’2“3 15
Mo cMbicay 3azaun v >0 u v—3>0, nosromy v =135,
Oteer 15 kM/4 U 12 kM/4.
48,

Iycrs v KM/4 — CKOPOCTH NOAKH, TOTAA

Ll oL o 2edve2=L(P ), TWE-48v-T=0.
v+l v-1 12 12

Do sr6449-625=257, v =225 4,

4 7

vy <0 — He NOAXOANT MO CMBIC.TY 3a1a4H, Otset: 7 km/4,

49,
nyCTb 3aBoJ no U.’laHy JAOTKECH 6le1 ankaa'rb N CTAHKOB B AC¢HK, TOr'/1A:
1801+360-n -2n=180n, n®+2n-360=0,

-§-=l+360=36l=192. m=18. ny <0, qu—l:%—l:ﬂﬂueﬁ).
n



50.
TTycts 1-w1ff ABUraTeNb PACXOAYET B 3aC X IPaMMOB NOPIOYEro, 2-i — y rpaMMOB:

{(J’+5)(x)=320 {xy=320—5x {y=320—5x

. = =970 — x
YWx+2)=270 |xy=270-2y Xy =270-2y

320x-5x2 =270x—640+10x, x°-8x—128=0,
-?—=l6+128=144=122, x; =4+12=16, x, <0,

Otser: 16 rp nepseiit, 1 18 — BTOpOI.

51.
ITycTh rpy30noABEMHOCTE MAILMIL X TOHH, T

(99-4)= 302 , 30x+60-4x% ~8x=30x, 4x2+8x-60=0,

x x+
2 2 30
X +2x-15=0,D; =1+15=16=4° ,x; =-1+4=3, x; <0,——=
3+2
= 6 (peficos).
s2.

TycTs Tokapb fomken ObL1 caenaTs paboTy 3a x AHEH, TOraa
39(x-6)—-24x=21, 15x=255. x=17, 39(17-6) =429
Ortser: 429 neraneit.

§3.
TTycTs nepsoHauanbHO B 1-i Ko e 6610 X y4CHHKOB, @ BO BTOPOil — ¥, Toraa

x+y=1500 x+y=1500
Lix+12y=1720 |1Ix+12y=17,200
x=1500-y y=700
1650011y +12y =17.200 |x=800
Orser: 800 1 700 yenosek COOTBETCTBEHHO.

54.
IMycTe weeA B AeHb WHJA X CYMOK, TOT/a

60—( 602—4)x=4, 56(x—2)~ (60— 4x+8)x =0,
—

x*-3x-28=0, x =7, Xy = —4 — 1€ NOAXOAUT NO CMBICITY 3aa4Hl
Otset: 7 CYMOK B ACHb.

55.
[TycTe v — CKOPOCTHL BTOPOTO BEMOCHITSANUCTA, TOTAA MOTYIHM"

120 120 5 120v+360-120v=2v2 +6v, V' +3v—180=0,
v v+3
D=9+720="729 =272, v1=-—3+227=l2, v, <0.

l"'



Otser: 12 kM/au 15 KM 4

56.
[lycTh v — CKOPOCTb JICrKOBOT0 aBTOMOOKAA, TOrA
30 30 20v—120v+2400 = v2 ~20v. v? -20v—2400=0,
v=20 v 4

D, =100 + 2400 = 2500 = 507 , vy =+10+50=60, v, <0.
OtseT: 60 KM/4.

57.

nyC’rb n UV — CKOPOCTH MEPBOF0 ¥ BTOPOIo TYPUCTa COOTBETCTBCHHO, TOra
50 _,

n+v {50 =n1n+V

ﬂ_i(lzz 60n—60v = nv

v n 6
60050 - v) — 60v = v(50-v), v> -170v+3000=0,
D

T=7225~3000=4225=65"~. v; =85-65=20. v, =85+65=150.

n = 30. m < 0.
Oteet: 30 kM4 1 20 kv/u.

58.
IlycTs v KM/Y — CKOPOCTH KaTepa, roria

(v+6)(3—6-—ﬁj =36. (v+6)36-0.3v)=36v
v 60

(v+6)(360-v)=360v, - 18v +360v+3v2 —360v+2160=0,
v246v—720=0, D=9+720="729=27%, v = -3+ 27 =24 (kw),
vy ==3-27 <0, 4To Hac HE YCTPaMBaET.

Orser: 24 kM/4. OneyaTka B OTBETE 3aJa4HHKA.

59.

Mycrs a,, v b, — ATHHA KATETOB, TOrAa [a +b+37=84 {a

a*+b*=1369 |a?+5%=1369

2209-1369+26%2 -94b=0, b% -4756-420=0.

D=2209-1680=529=232, b =3B _13 p, ATH2 35

Juisi by =12 ¢cM, a; =35 cM =S5 =210 cm’
Hns by =35¢em, g, =12¢em = § =210 oM’

S=—;-ab=210 oM’

Orser: 210 cm?



I'nasa 1. HepaBeHcTBA H CHCTEMBI HEPABECHCTB

§ 1. JInneiisple U KBaApaTHbIC HEPABEHCTBA

L1

a) a=-1 -2-5>9 — Hepepuo. a =—1He ABNACTCA pPEIIEHUEM.
a=3 6-5=1>9-— HeBepHO. ¢ =3 HE ABNAETCA PCHICHHEM.

6) a=-2 2+12=14 <-10 — nerepHo. He aBnsercs peurennem.
a=4 2-24=-22 <—10— BepHo. SBNAETCS PEIICHHEM,

B) a=-15 7+45=152 <13 — uepepHo. He asasercsa pemenuem.
a=4 7-12=-5<13 — BepHo. ABnserca pemicHUeM.

r) a=-2 -8+5>17 — uesepno. He asnaerca peurcnuem.

a=5 20+5> 17— pepHo. fABaserca pclicHHEM.

1.2.

a) da-1l<a+13, 3a<24; a<8, B) 86+3<95-2,b>5.
6)6-4c>T7T+6c= lle<-1=¢c<-0,1 1) 3~-2x<12-5x,3x<9, x<3

L.3.

a) 5;“ _8-2a <0, 25-5a-9+6a<0, a<-16;
6) ";4+13;4b <0, 56+20+26~8b<0, 3b> 46, b>-43—6'.
T A i 21520416x, 15> 13x, x <
4 13
r) 9;—y<y+6, 30-5y<Ty+42, 12y>-12, y>-1
14.

a) a(a-2)—a’ >5-3a, a’-2a-a’ >5-3a, a>5;
6) y(5y —4)=5p(y +4) 296, 5° =4y —5y* ~20y 296, 24y <96, y <—4
B) 3x(3x~1)-9x2 S 2x+6, 9x% —3x-9x2 $2x+6, 5x+620, xZ——g-,

) 7cc+2)—c(Te-1)<3. 7+ 14c =T + ¢ <3, 15¢<3,¢<0,2
1.5,

a) x? -6x—-720, no reopeMe Buera: x =7,
xy ==1, (x=7}x+1)20

x<-1, x27

6) —x%>-2x+8>0, x> +2x-8<0 . - x

no Teopeme Bueta: x =2, x; =-4, -4<x<2 .4 .2 >

19



- . + X B) —x246x-5<0, x2~6x+5>0

i 5 no tcopeme Bucra: x =5, x =1, x<l, x>5
fo—— o ." r) x* +2x-48<0, 10 Teopeme Buerta:
-8 6 X =6 x=-8, 85x56
1.6.
+ - + X 2 D 2
*——o—p ) 4x G—4x—320,—4—=4+12=4
3 I
- 5
_-0-__.____.+_'x xl=—2+4=—l-, x1=_2_4=-—i,x2—‘-, xS—l
) ! 4 2 4 2 2 2
3 4 6) 12x% + x~1<0, D=1+48=49
-1+7 1 ~1-7 1 1 i
xl= =—, )(2: Bl Bt O G
24 4 24 3 3 4
—o———o——p B) 657 -7x-2050
4 s D =49 + 480 =529 = 23?
3 2 -
x1=7+23=—5-, 2=7 23:-—1,—in$—5~;
12 2 12 33 2
e p 1) 15x*-29x-2>0, D=841+120=961=31>
__l_ 2 x1=29+31=2’ ‘x2=2'.9_:_3_1=—i,x>2’ X &L —
1s 30 30 15

1.7.
a) 3x2 +x+2>0, D=1-24=-23<0.
CnefoBarebHO —0 < X < +00 (T.K. HepBblif KO3 PUUMEHT MONOKHUTENEH).

6) —3x2 4+2x-120, 7? =1-3=-2<0.CnegopareaLHo, pelicHUH HET.
B) 5x2 ~2x+1<0 s —?—= 1-5=-4<0.CnexoBarensHo, peliCHUIA HET

r) -7x>+5x-2<0, D=25-56=-31<0,
—00 < X < +00 (T.K. CTApLIMif K0P ULUCHT NONIOKUTENEH).

1.8.

a)4x* - 12x+9>0 6) 25x +40x+16<0
(2x-3)*>0 Gx+4) <0
-0 < X < 40 5x+4=0

x=-08

B) 16x* ~40x+2520 r9x*+ 12x+4 <0
@x-5"20 (3x+2)2<0
—00 < X < +0 HET peleHni

20



1.9.
a) 12x-620 6) 9-2x20 B) 3x+4,520 r)13-5x=20
x20,5 x<4,5 x2-15 x<2,6

1.10.
2 2
a) 3x7 +28x+920, 3(x+l~;) +9—%6—20. (x+l—}) 21—22.

1
14 >1_3_' XZ—;

x+ 312
x<-9
2 2
6) Sx-x"+620, 6—(x—-5~) +-2—§-20, (x—-s-) sé—g-. x-~5~ Sl,
2 4 2 4 2] 2
~-1<x<6
2 2
B) 2% +7x-920. 2(x+l) —9—i220, (x+z) ZEL, ‘x+—7— Zl—l.
4 8 4 16 4] 4
x2>1
x<-4,5
r) 21-4x-x*20. 25-(x+2)’ 20, (x+2)’ <25, |x+2|<5, -7<x<3
1.H,
a)4-2x>0 6)x+3>0 B)—x—-5>0 N2x-6>0
x<2 x>-3 x<-5 x>3
1.12,
5 3 2 x>U
ax -18x+77>0, (x—-9)"=77-81>0.(x-9)">4,|x~-9|> 2. g
x <
1y 121 1y 36l
6) 10x* - 11x-6>0, 10(;:——) —6-—=——>0, x——) >,
20 40 20 400

I 19 |[x>15
X—=——{> =
20§ 20 [x<-0,4

2 2
B)x* +9x-36>0, (x+%] —36—%‘>0, (x+-z—) >£2-i, x+%|>-l-§-,

4 2
[x >3
Lx<—12
2 2
1) 12:*+ 13x-4 >0, 12(x+—l§-) -4-@>0, (x+2) >:°’91,
24 48 24) 7 576

Bl19 x>0,25

>, i
20”28 |x<-1

X+

21



1.13.

4 2
a)y-a*—a+2>0, 2-(a+1] +l>0, (ml} <3, o+ <=,
2) 4 2/ 4 2
-2<a<l
2 2
6)-b*+3b+4>0, 4-(b—i) +2>0, (b—g-J <—2—5—, b3 <é,
2) 4 2 4 2] 2
-1<b<4
2 2
B) 14207 -3¢ >0. l4—2(c+}-) +2>o, (c+-3—] <21, e+ <ﬂ,
4) 8 4 16 4l 4
-35<~<2
25 5V 5V 16 5| 4
N3+ 10p-3>0, =-3|y-=| =350, | y-=| <—, [y-H<—,
1=yl 3(y3j (y3)9|y33
-;—<y<3
1.14,
a) B-x}x+7)20 6)(y—4X3y+5)>0
y>4
-7<x<3 5
Ly <——
Y<73
B) (t+4)(9+1)20 1Rz~ 1)}—=2-3)>0
124
[ -3<z<0,5
1<-9
1.15.

Kpaaparnoe ypashenre wMeeT 2 kopHs, npu D> 0,1 xopeus npy D =04
He uMeeT KopreA fipy D <0 .

D
-;=p2+(p—6)-3=p2+3p—18 r e ox

a) p2+3p—18>0
1o Teopeme Buera: py =3, py=-6, p>3, p<-6,

6) p=3, p=-6,
B) -6< p<3.
r)3x°-2px-p+6=0
2 2
p p . x23
Hx-—) =—+p-6=p +3p-1820=>
(x 3] 3 p p P Ls—é

22



1.16.
x-2>0=x>2
a) , x> 2 | = HEpaBeHCTBa HE PABHOCH/TbHbI
x-4>0<
X<~
2x+18-5 = x<-3

R => HEpaBeHCTBA He PaBHOCHILHE!
X +8x+15€0 e -5<x<-3

x<3

B) => HCPABCHCTBA HE PABHOCH/ILHBI
x*=3x<005x<3

Ix-2>103x>12 x> 4

r 2 = HepasCHCTBA HE paBHOCMJIBHbI.
X -14x+ <0 4<x<10

L17.

a) x| <5 6) |x-2|<3 B) |7x| <21 nx+3<4
-5 <x<5 -1<x85§ -3<x<g3 -T7<x<1

1.18.

a) [4x]2 6 6) |x—1|>8 B) %>3 n |x+425
x215 x>9 x>18 x21
x<-15 x<-7 x<-18 x<-9

1.19.

a) |l-x|>2 6) |-2-x<4 B -A23 DI]-5S-x<7
[x>3 ‘x+2|s4 {:x26 Jx+35]<7
x<-1 —6<x<2 x<0 “12<x<2

1.20.

) 2x2 +x<2, 2x% +x-2<0, D=1+16=17 e . x

-1+417 -1-N7 —— >
= s K= -1-A7  -1+d17
4 4 = T
—I—Jﬁ —l+a[l7
<x< ;
4 4

6) 3-x*<x, x>+x-320, D=1+12=13 : o

x|_-1+JT§ = EE R el
= , X, = Rt E R

2 2

2 2
~1+413 -1-413
X2 2 , XS 2 ,

23



B) x> —4x+220, x2 ~4x+422

(x—2)222©l:x“22‘5’ @I:xzerﬁ 22442, x52-42,

x—2$—\/§; x<2-42
' ey N x+l>x? . x?=x=1<0 D=1+4=5.
1445 1= 1445 1-¥5 1-45 1445
2 2 Xy ™ y Xy = ) <xX< .
2 2 2 2
1.21.
x-1 x?+x—4 05x%+1 x%49x-22
t o ," a) + > = , >0
2 4 3 12
-1t 2 3
X“+9x~22>0, xy =2, x,=-11, x>2, x<-11,
2 _ 2
. _ + X 6)x 5+x+122~x 5+2x+222’
" 3 6 3 6

x2+2x—1520, X =3 x==3,x23, x<-5,

x2+3x  x-1 3-2x

B) < + ,
+ - + X 8 4 2
*-——"0Pp 2
-10 1 X +3X“2X+2—12+8X<0’
8
¥219x-10<0, x, =-10, x, =1, -10<x<l,
x2 41 7x-3
r) +3x> + - ~ X
15 3 —_— P
-8 -2
x2 414455 >35x-15, x2 +10x+16>0
no teopeme Buera: x) =-2, x,=-8, x>-2, x<-8
1.22.
i
4x+3>5, 4x>2, xX>—, 1 R
a) I4X+3|>5’[4x+3<—5;©[4x<—8;@{ 2’ x>=, x< 2,
x<-=2
6) 6-Px+1|>0, Bx+1]<6,
<3
x+l<6, _ [3x<s, 1'% 1 5
3x+l>=67 3x>-T7 ) 73 3°

3-2x29, 2x £ -6, x<-3,
B) B-229. |3 2rc 9P| 20212 T a2 YSH x26.

) 4-p+2xs0, 3+2424.
24



x>I

[3+2x24, [2le, ol 2 sl T

[3+2xs—4; 2x -7, xs—l. B M T
2

B 3agaunuke npuBeacH HCBCPHLIH OTBCT.

1.23.

(p+4>+2px+2=0

2 2
p¢—4:>(p+4)(x+ 2 ]+2— P_-o
p+4 p+4

((p+4)x+p) =p' -2p-8; p=-4=>x=%

AP’ -2p-8=0up=-4 = p=4.p==-2,p=-4
p<—4
2 p>4
0)p —2P—8>0Hp¢~4:{ mp*r—4 = |-d<p<-2
p<-2
p>4
24
B) p'-2p-820=>|”
)y p -2p ps=2

1.24.

CHauana pelnM JTO HEPaBEHCTBO.
(x+2Xp-x)20
IMycts p2-2, -2<x<p - +

Mpu p<-2, psx<-2 5 p

a) p=1, p=-5:6) p=2, - + -

B) p=-1, p==3;1) p=-2 ———>
p -2

1.25.

(x-8)(x+p)<0 t o >

Mpu p2-8, -p<x<8 - 8

Tpn p<-8 + - +

a) p=1:6) p=2;B) p=3,r) peieHuii HeT. _8-.——:“’

1.26.

(7T-x}p-x)<0, (x=T)Nx-p)<0.
Mpn p>7 7<x<p;

fpu p<7 p<x<7;

[Ipu p = 7 pewenuii ner.

a) p=11, p=3;

6) p=8, p=6, p=T7.

Oneuarka B OTBETE 3a/a4HKKA



§ 2. PanuoHaJILHbIC HEPABEHCTBA

2.1
oo p a) (x+2)(x+3)>0, x>-2, x<-3
-3 -2
+ & ® + .x 6) (x+3)(x-0,5)<0, -3<x<0,5
-3 0,5
S P 8) (x—l)(x+4)>o,x>-,x<—4
-4 1 4
4
+ - + X
——o—>p r) (x-—)(x-—l—)<0 l<x<i
1 4 3
3 9
2.2,
+ - + Ix a) - <90, 0<r<l
0 1
. o o——o——p 6) 1(:-%)(:-12)20
o ! 12 1
4 0<rs—, 212
4
t o .‘ B) #i+3)>0, t>0, t<-3
-3 0
et e oty r) 1t +8)(¢~1,2)<0
-8 0 12 t<-8, 0<1<1,2
2.3.
a) x2=x>0, x(x=1)>0, x>1, x<0;
6) 2x+x2 <0, x(x+2)<0, -2<x<0,
B) x2=3x20, x(x=3)20, x23, x<0,
) Sx+x2 <0, x(x+5)<0, -5<x<0
24,
a) x2-4>0, x? >4¢:M>2<:>x>2, x<-2,
6) x(x2-9)<0 . . x
———————P
x(x~-3)(x+3)<0, x<-3, 0<£x<3 3 0 3
B) x2-2520,x*>25, |xl25,x25, x<£-5;
- -+ + X
r) x(x2-64)>0, x>8, -8<x<0 —— >
-8 0 8



2.5.

a) a®>225,|a|>15,a>15, a<-15; 6) %zz<0.PemeHuﬁ Her.

B) b’ <16, |4 .~ 4<b<4a;T) %czzl, 224,22, c22, c<-2.
2.6.

a) (x+2Ux+4Kx-DH>0 o ."
x> d<x<-2 -4 2 1
6) (x - 3)5x ~ 6)(x +6) < 0 : . .
P<-6 YIIA LLLL, -
'L2<x<3 - s 7
B) (x—2)(x+3)(x+1) <0 oo o
x<-3; -1<x<2 3 4 2
Nx+5)4x+1)}x-3)>0 B )
~5<x>-0,25 LLLLLE LLLbe
L>3 -5 0,25 3 x
2.7.
- . - - ) (x-DE+x)>0
SLLLy LLLy x-4)x@x+1)>0
1 0 4 X 1
—3 -—-3—<X<0
| x> 4
. ) . 6) (2x+34x*-1)<0
Ly S LLLL e Qx+3)x-Dx+1)<0
N * (x<-1,5
| -1<x<1
. i i B) {(x+53X2x-x)20
. > x(x+5)20
-5 0 * xXs-5
LZO
) ) r) (dx - H?-4) <0
piiid gl (4x~Dx~-2)x+2)<0
) 0,25 2 X x<-2
[0,25<x<2
2.8.
.« R + X ay (2-x)3x+1)¥2x-3)>0,
— @
L) 2 (x—2)(x+l)(x~i)<0;x<—l,i<x<2.
3 2 3 2 32

27



. . _ 6) Qx+3)(1-2x)(x-1)<0
WLLL L Ly LLLLL [—1,559:50,5
- 1 X

xz1
B) 3x-2)(x-4)(3-2x)<0,

————————p (x—z)(x—4(x—i)>(),
2 3 3 2
3 2
x>4,—3->x>2.;
2 3
* ’ + - ) (x+7}4x+3)5-2x)20
Ly  JUL Sy
x<-1
-7 -0,75 2.5 X
[—0.755x52,5
2.9,

x(x—2) _ + _ B
a) >0.x>2, 0>x>-3, —eo——eo >
X+ 5 o ‘2*

e Iy _
: <-6
6) X +6X50, X(X+6)SO’ X M—M__’
x-2 x-2 0<x<2 -6 0 2 X
-1 0 - + -
B) x(x+l)>0‘ <x<
x-9 x>9 -dl :’0 #4'9 ,
n—==2 <o, 222 <0, 0<xs5, ., ) .
%2 +7x x(x+7T) e P ° >
x<~7 -1 0 5
2.10.
a) 3x~2>3©3x—2—6x+9>0 ) i )
2x-3 2x-3 ———o—»
7 3 7
3x+7>0® 3 <0, —3—<x<—,
2x~3 3 2
2
6) X+3<l¢$x+3—x+2<0© 5 <0,
x-2 X - X -
x-2<0, x<2,
- A v _ . _ .
5) Tx 421@7x 4-x 220©6x 620;
x+2 x+2 x+2 2 i
x-1

x+
28

20, x21, x<-2
2



r) TX23 7 PX237Tx=3 goid S0e 555

x+5 x+5 xX+5
2.11.
a) .\'2+4x+3$0,n0 Teopeme Buera: :_.___—‘_J,_’x
==l x=-3, -3<x<-1 -3 -1
6) 8-2x2x%, x?+2x-820, oo p
no reopeme Buera: -4 2
=2 xy=-4, -4<x52;
B) ~x2-10<7x, xZ+7x+1020, PP <
r.0 reopeme Buera: -5 -2
x1=-2, x,=-5, x2-2, x<£-5;
r) x2—6x+520,no teopeme Buera: ,.J.f.........:......_._J’_.;x
x=5 x=1, x25, x<I. 1 5

2.12.
a) x2+6x+920, (x+3)220, -0 < X <40}
6) —4x2 +20x>25, 4x%-20x+25<0, (2x-5)2 <0 ~ pemenuil uer;

B) 49x% +14x+1<0, (Tx+1)? <0 Tx+1=0, x=—%;

r) -x2+8x216, x2-8x+16<0, (x-=4)> <0< x-4=0, x=4.

2.13.
a) 4x2 +x+1>0, D=1-16=-15<0, PeutenneM Gyayt Bce —00 < X <+,

6) Tx2+352x, Tx2-2x+350, §=1-21=—20<0.Pemeuuﬁ HeT.

B) 3x2+4<x, 3x2—x+4<0, D=1-48=-47<0. Pewcunii uer.

r) 5x2+6x+1320, 7?:9—65=—54<0.Peweuue—sce —0 < X <400,
2.14.

a) —2x% +x-3<0, 2x2-x+3>0, D=1-24=-23<0,

-0 <y <40

6) ~4x2+x~120, 4x>~x+1<0, D=1-16=-15<0, Pcweunii ner;
B) —6x2 +5x-6>0, 6x* ~5x+6<0, D=25-4-6-8 <0, Pewenmuii Her;

r) —3x2 +4x-5<0, 3x* ~4x+520, ij-=4-15=—11<0.

Pemenus: —0 < x <+ .

29



2.15.

30

a) 2-3x)Cx+2)(5+3x)(2x=-3)>0, o~ + - +'
x--z—j x+—2- x+£ x—3 <0 222 2
3 3 3 2) 32
2 3 5 2
L, =L X ——
3 2 3 3
6) 2x+D(1-2x)(x~1)(2-3x)>0. + -+ -t
P P G
1 1 2 1 1 2 1
(x+;](x—-2—](x——l(x—g)>0, --2- E -3-
1 1 2
X<=—, —<x<—=, x>1;
2
B) 3x~-2(5-x)}x+D2~x)<0, } o >
(x——-zs—)(x-—S)(x—l)(x—2)<0,2<x<5', —l<x<%; - —i— 23
N 2x+5Ax+3)(T7-2x¥x-3) <0, oo o)
5 3 7 5 3 3 7
(x+-i)(x+z)(x—3)(x—3)>0. "3 3 2
7 3 5
X>—. ——<x<3 X<~—.
2 4 2
2.16.
2 : -+
- - ————o—)p
2) x2 420’ (x 2)(x+2)20
-9 (x-3)(x+3) S22 03
S x>3, 22x2-2, x<-3;
2 —
6) x(xl—l6)50®x(x 4)(x+4)$0 - . - . -
x*-9 (x=3)(x+3) Ley SLLLL LA
-4 0 3 4
x<-4
-3<x<0
J<xs4
2 _ + - - +
B)x -l6950. (x l3)(x+l3)50’ ——eo—o—o—)
2100 (x—10)(x+10) 13 -10 10 13
—13<x<-10; 10<x<13;
9 x’ - 49 N (x=Tx+7) - - + -
x(x? - 144) 2(x=12)(x +12) —olLils, ALLL
-12 -7 0 7 12
-12<x<-7
O<x<7
x>12



2.17.

) x° —64x>0, X(x—8Xx+8)>0. - 4~ ax
—_—y—y———P
x>8 0>x>-8; 3 0 4
6) x° s2x e x’ —2x <0 x(x2 -2)50 - + - _+x
Ha-V2Nx+42) <0, x3—42; 0522 G0
B P 2xeox(x2-N20, xu-1)E+D20, et ae
2L 02x2-1; 0 0 !
3 X
r)x’ - 10x <0, x(x—\/l—O)(x+\/ﬁ)<0, M—#M A
x <10
0<x<\/ﬁ
2.18.
(X—l)(x—-—) - + - _+x
o G- 0
5-2x xm3 2 i 5

2 5
X<—; l<x<—.
3 2

, (x+—3—Xx+lJ
exeyexen, AN o e s

(x-1)Kx—4) (x-D(x-4) ‘
x>4; 1>x2——]-; xs..i; 2 2
2 2

(x+D)(x+2Z)x+3) <
Qx-D(x+DC-x)
(x+1){(x+2}(x+3)

B)

l >0 + - + - T - *x
(x——)(x+4)(x—3) 4 -3 -2 -1 13
2 : 2
x>3 %>x2-—l. 3<x<-2; x<-4
r) Tox <0
Gx—2)2x+1)x-4)
x=7 o lo0o—"eo o p
2Y + Nxs ’ 12 4 7
x—j X 'i' X"') 3 3

x>T7; 4>x>-2—: x<—l
3 2

31



2 _ AV - . -
x+d<6, 2 0x+8 5, =N oy et e—etp
X x X 0 2 4
42x22; x<0;
2_ — -—
- 4 - + ¥ 6L_x+—2-23, x 3x+220’ (x-D(x 2)20’
.0 .1 '2 > X x x
x22, 0<xs1;
2
) . - . . B)x+_3_s_4’x +4x+3$0’(x+3)(x+l)50'
———o—Pp * * *
3 -1 0 -1£x<0, x£-3;
2 _ Ay
- .+." o "‘ r)x—§->2,————x 2x 8>0,
2 (¢} 4 y x
—(—{:—‘1)—(-£+—2)>0, x>4, -2<x<0
x
2.20.
a) (x—l)(x2 -3x+8)< 0. Paccmorpum x%-3x+8
D=9-32=-23<0, crcroBaresio x2 -3x+8 >0 npy JOOBIX X
Pasnennv obe gacT Ha x> -3x+8, x-1<0e> x<1;
6) (x+5)(x2 +x+6)20. PaccmoTpum x? 4346,
D=1-24=-23<0, cheoBaTenbHO X2 +x+6 >0 npu moObX X
Pasaennm 0Ge wacTH Ha x2+x+6, x+520= x2-5.
B) (x=7)(=x2 =3x-18)>0, (x-7)(x*+3x+18)<0,
x2+3x+18>0npnm06blxx('r.1<. D=9-72=-63<0).
Pazzenrv 06e 4acTH Ha 3TOT MHOXKHTEb, X~ 7 <0 x<7
r) (x+12)(x* +5x+14) <0,
x2+5x+14>0 npu moGeIX x (LK. D=25-56=-31<0).
Pasznenuv 00e YaCTH Ha YTOT MHOXHKTENE, X+ [,2<0& x<-1,2 .
2.21, _
a)x*(x-9)>0,x>9 o L
. I
3 xs—4 yIIA -
6) (x+2) (x+4)s(),[x=_2 . e
-3<x<0 — y, 7
2
r (x-1Y(x-5)<0, x<5 . . >
1 5 x

32

2.19.




e oot (x=1)2(x? +4x-12) <0,

% 1 2 (-D2(x=2)(x+6)<0, 6<x<l; I<x<2,

- - * g 0 (x+2)(x* -6x-16)>0,

2 8 (x+2)(x-8)(x+2)>0, (x+2)2(x—8)>0.x>8.'
+ + =+ x B)(x+3)>(x? -10x+21)20.

I T x+3)2(x=-T(x-3)20, x$3: x27,

- , + x 0) (x=-D(x2-7x+6)20, (x=Dx~-6}x~-1120.

-1 6 x=1%(x-6)20, x=1 x26.

2.23.

ay(F +ax+ 4)(6x-x*+T7)<0
(x4 207 -x)x + 1) <0

-2<x<-1 LLLLGLLL Ll
x>7 2 -1 -7 ¥
x<-2

6) (x+3)’CB4-2-x)20

(x+3P(x-2)(1-x)20 ) ) A
x<-3 -3 1 2 ¥
1€x<-2
P 6x+9)(6-5x-x%)>0 - + - -
®) (" —6x+ 96 -3x - x) LLLLLLLL, -
(x-3)(x+6)1-x)>0 - > vy
-6 { 3
~6<x<lI
r) (x-4)Y(Tx -x* -10)50
(x-4P2-x)x~-5<0 - - - -
NI IIIII VAN I
2<x<4 5 . s X
x5
2.24.
2 _ - -
)Zc Sx+6 >0’(x 2)(x 3)> . o ) R
x°=12x+35 (x=Tux-3) — e e —— QP>
x>7 3<x<5; x<2, 2 3 5 7
2—
9—-x
Yucuresb x2—4x+l2>0npnm061ﬂxx(T.K %=4—12= =-8<0)

Pa3nenuM Ha Hero ofe vacTi.

33
2-9293



! L >0, x>3;, x<-3 —_————e—p

<0<
9-x2 (x+3)(x-3) 5 3

2
x 2x+3<0’ x2—2x+3>0"P“ moOLIX x

B) 3
x“+9x+8

(1.K —?=1—3=—2<0).

Pa3nennm o0e yacTH Ha 3T0 MOJOXKHTEILHOE BLIpAXCHUEC

1 1 + - +
) <4y, <0, -8<x<~1; —_———ermen P
X +x+8 (x+1)(x+8) -3 -1
9 x2+7x+12> (x+3)(x+4)
25-x2 T 5-xx+s) T e o+ -+
—>—0—o0—o )
w<0,—5<x<—4, -I<x<$§ -5 4 3 5
(x—5)(x+5)
2.25.
2x2 +18x -4 2x% +18x-4-2x% ~18x-16
2 >2, >()’
x“+9x+8 x*+9x+8
2_20 >0 . <90, + - + A
x“+9x+8 (x+1)(x+38) ——eee e
~8<x<—1, -8 ~1
2. 2 2
6) 2x ;-x 16 1, 2x“ +x 2l() X xSO.
X% +x x“+x
2
16 o ety o e e
x(x+1) x(x+1) ——o—o0—o )
O<x<4, 4<x<-1; -4 -1 0 4
2 2,2
B) 2l x Z-lc»l x2+x +2x 820
x“+2x-8 x“+2x-8
x_l - + - + X
2x-7 4 2 ZO,le, *—o—o >
x2+2x-8 (x-2)(x+4) 2 -4 2 a
-4<x<2, 2
A +3x+10 x2 +3x+10-2x2 +18
+ - + - +x T) 3 <2, 3 <0,
————0—p x*-9 x2-9
- 3T -x2+3x4+28 x2-35-28

<& —
2 -9 (x—3)(x+3)

LN 6 x57, ~3<x<3, x<—4
(x=3)(x+3)

34



2.26.

2
2) X l4x+49<

5x* —15x
w—7)? <0, 0<x<3
Sx(x-3) x=7
16-9x
4x* ~4x+1
4
— —
(4-3x)(4+3%) 35%<
(2x -1 11 4
—L X L—
2 3
3+ 12x
x* +10x+25
3 4 x<-5
(—x(%lzo, S<x<-4
+
X x20
2
9x +6xZ+IS0
25-x
x<-5
2
Gxel? ol 1
GS-x)5+x) 3
x>5
2.27.

) ~x+2)(x-4)<0 & x<4

6) (2x° -Sx+2)(X* —x+ D20 < (x~2)2x-1)20,

- - +

LLLLLL y  JLLLL

3 2

> .
B) (x+ 8)(x2 +2x +5)>0 < x>-8

A1

Ly o
0 7 x
—_ -+ _
e LLLLLLLLLL Ly
_4 1 s 7
2 3
+ - +
LLgdddy =~ JULIIIL
-5 X
274 SIS
-5 1 S X
3
|
xXs—
2
x=2

NG +10x+ 307 +3x+4) <0 & BxrINx+3)<0, —3st--;:

LLLLLL
3 _.l. £
3
2.28.
2
+x+1
a) 22T (0 v -7

x+7



9-4x"

<-15
2—2—-——I$0<=>9-—4.XZS0<=>|:X
X+ x+

xz1,5
6-—x
B 2
X +2x+5
3x*-2x+1
r) —————

S5xt-x
2.29.

a P rx?4x x(;a:2 +x+1)

952 -25 (3x-53x+5)

20 & x<6

S0 58 -x<00<x<0,2

x?

+x+1>0(Tx. D=1-4=-3<0, cneropaTensHo MOXKHO pa3acauThb o6e
YacTH Ha (x2 +x+1).

X X

. 20, 3 3 20
- + - + x (B3x-5)3x+5) (x—-s-)(x-{—-g)
—"e e @

5 0 5
T3 3 -—5-<x50, x>-§-;
3 3
x}-x?4x-1 x2(x=D+(x-1) G-

6) 20& <0, <0
x+8 x+8 x+8
Pasnenum 0fe 4acTH Ha CTPOrO MOJOKUTENLHOE BLIpaXEHHE x? +1

5-150@-—80:51
x+8
4 .2
5) "2_+;"_+l<o
x° -4x-5
Yucantenb Beeraa cTporo nojokurenet. Pasaenum Ha Hero o6e yacTu
x - T o ——-—l--—< -—-—l——<0,—]<x<5:
l‘ 5' ’ x%-4x-5 (x-5)x+1)
- 4 2
r) f—z_z-x-—s<0
x“+x+1

3xameHaTe b cTporo nonoxurenaeH (D <0).

VumuokuM 06e YacTH HepaBeHCTBA HA HETO.

=252 -8<0, y=x2, y2-2y-8<0, y, =4, y,=-2,
-Hry+2)<0.

BepHemcs & x:

1 -a)x2+2)<0, x2 -4<0, 2 <4 p<2e 2<x<2.
2.30.

Bblpa)KﬁHPIe MMEET CMBICA TOrAa, KOrAa TO, ¥TO CTOHT 1101 KOPHEM HCOTPH~
LATC/IRHO,
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2x+4 x+2)

- + - + X
————p m———2 — x> 4,
-2 2 4 Xx“+8x-48 (x-4)x+12)
~12<x5-2,
— z — _
6)15._’.‘._"5_)‘20@(“2)(7 x)zo, x<-2
x+2 x+2 —2<x<7
LLLLLLP L7y
-2 7 x
2 L i
x +7x+1020, (x+2)(x+5)$0. +
§-x x-6 52 6
~-2<x<6, xs$-5
D223 20, —X23 >0, xe3,
x% +5x-24 (x=3)(x+8)
i820, x#3, x+8>0, x#3, x>-8 x#3, 10 ccth ~§<x<3,
X
x>3.
2.31.
- - - x
a) x“ -9 >0, (x 3)(x+3)20’ x£3, S
x2-5x+6 (x-2)(x-3) 3 2

x>2, x<-3, x=+3, Toects x$-3, 2<x<3, x>3,

2(x-2)(x—l)
2) <o

6) 2x% ~5x+2
5c-6-x2  (x=3H=x-2)
+ - - X
—— )
x$2,-l—Sx<3, x#Z,-l—Sx<2. 2<x<3;
2 2 05 3
2
g 2227 50
x2 -4 - - + X
(i——ll(—ﬂso,x¢-2,2>xal. 1 2
(x-2)(x+2)
1
2 3(x+—)(x+3)
r 3x -l-le+32 ] 3 >0 - _ + x
%% +8x+15 (x+3)(x+5 g l
x+-3, xz-%, x<-5 3
2.32,
a) 1 . 2 3 (x+3)(x+2)+2(x+l)(x+2)—3(x+l)(x+3)>0
x+l x+3 x+2° x+D(x+2)x+3)



2 45x46+2x% +6x+4-3x% -12x-9 S
(x+(x+2)x+3)

0,

-+ il >0
———0—0—P  (xil)(x+2){x+3)

I>x>-1, =2>x>-3,

2x+2—x+1+3(x+)x-1) S

Y s (x=1)x+1) 0
——0o—o—0oPp x(x+—|-)

1 x+3+3x2-3
(x-1{x+1) ~ " (x=1)x+1)

1
x<-l, -—§<x<0, x>1;

x+1 3 1
- - + X B) ——>-————,
—rrrrrerr ) x=-2 x=2 2
-2 2 2x+2x+6+x—2>0 3(x+2)
2(x-2) T 2Ax-2)
x-4 x-3 (x-4)-(x-3)’
x=3 x-4~ (x=-3)(x-4)

>0, x>2, x<-2

(+-3)
- + - + -2x+7 0 2 <
(x=3)§x-4)" " (x-3)(x-4)

x<3, —7—<x<4
2

2.33.

a) (16=x2)(x2 +4)(x* +x+1)(x° -x-12) <0,
(x2 +4)n (x2 + x4 1) CTPOro NONOXHTEABHEL.
Pazaenum 00¢ 4acTH Ha HUX.

(16-x2)x* -x-12)<0,

B= )5+ Dx-D(x+3)<0, I ety
-4 (x—4(x+3)20, x2-3, x<—4 -4 -3 4
5 x—l+2x2+2—1+2x50’
x° -1 - + - + X
——Y—— P>
X <0, x<-L 0<x<I; R
x=D(x+1)
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B) (x2 +12x+35)(2x +10)(x2 +14x+49) >0, —————pp

(xX+Tx+5)x+5)(x+7)° >0, -7 5
(x+7)3(x+5)2>0, =7<x<-5, -5<x.
r)4- >y 3% <4, X 3x <0,
5-x xX_»25 x=5 x*-25
x? +5x+3x<0 x(x +8) . - - - T X
—_— s ——— . e P
x?-25 (x—=35Xx+35) 8 -5 0 5
0<x<5, -8<x<-5
2.34.,
a) 4’ + 15x+4>0 & (dx+1)[d-x>0
- + _
LLLLLLY, > D ¥=Lx=2;x=3 x=0
-0,25 4 x
6) 2):+7SO
x-1
SLLLLL gy D> x=-3;x=-2,x=-].x=0
-35 1 x

B 2x* - 7x+3<0 & (x-3)2x-1)<0

WIIIA s =x=bLx=2.x=3
05 3 v
] x+2 >0
22 -4x
 LLLLL Lty = x=—lx=0x=lx=2x=3,x=44=5
2 55 %
2.35.
f(x):x(x—Z)z(x+l)3(x+5).
a) x(x=2)2(x+1)>(x+5)> 0, oo o )
~S<x<-l; O0<x<2, x>2; 5 - 0 2

6) x(x-2)2(x+ 1’ (x+5) <0, x<-5, -1<x<0,
B) x(x -2 (x+ 1)’ (x+5)20. -5<x< -1, x>0;

0 x(x-202(x+1)’(x+5)<0, x<-5, =1<x<0,x=2

2.36.

2x+ Z)Z(x— I)(x + 3

_@r)ix-D2x+3) 2) _

R
W2x+1) Zx(x*%)
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(x+2)2(x—l)(x+%)

x(Hg)
a) f(x)>0,

x>1, ——!-<x<0, -2<x<—3, x<-2,
2 2

-+ -+ - + - + x
B . S S s o
- 3 1
6)f(x)<0,—%<x<—-;—, O<x<l, 2 -2 o 1
1 3
B) f(x)20, x21, 0>x>—-2-, xs_._i.

r) f(x)$0, 0<x<], —-;-Sx<——;—, x=-2

2.37.

Y ey 2x+2)p-x)20, x2(x+2)x-p)<0
-2 0 r INpun p20: -2<x<p;

- + - x Mpup -2<p<0,x2p, x<£-2,

' . . ’ Ipu p£-2, psx<5-2, x=0;

a) p=-2,6) p=1, p=-4,
—e B) p=0, P='3,P=—I,F)P=2

§ 3. MuoxecTBa H ONEPALMH HAX HUMH

3.1
a)6,7,8,9, 6)-6,-5,-4,-3,-2,-1
B)B,2, 10,4, r) 1814 - 1841, nosromy mycToe MHOKECTBO,

3.2.

a2) MHOXECTBO HEOTPHUATENBHBIX HCTHBIX IENbIX YHCEN MEHbLUMX, TGO
paBHbIX 8.

6) 4 uncHa apudmeTHdccKolt mporpeccuy ¢ I-M yncHoM a, =2 nd =2

B) NOJIOKHTERLHBIC LIGABIC MHCIA, KpaTHBIE 3, ¢ TpOlkK 20 30 BKIIOYHTCNILHO,

) anraniickuit andasur.

3.3.

(=4

6) 5—x—l—x>0; 4—-2x>0; 2(x—2)<0 —— "
T+x l+x 1+x

-12).

B X<l -1<x<1= (-1; 1)
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r)y=x2-6x+10=0

D =36 ~40 = -4 <0 = He uMeeT AcHcTBUTENBHLIX KOpHeit. BeTBu napa-
606 HANpaBACHBI BBEPX, NMOITOMY x° — 6x + 10 > 0 mas Beex x. x° + 1> 0 g
x+2

BCEX X => <0, xe[-2 4 TETNL e
x=-4 ~—— 4 x
34.

a) -5e N —HesepHo; 6) -5€Z -BepHOo; B) «ﬁeQ; r) 2,(45)eQ

3.5,

a) x* 20, NO3TOMY Hallle MHOXECTBO MMeeT BHL 05’ <0 = 0<x50
= x=0.

6) x** +18x+81<0; 0S(x+9)’ <0=>x+9=0=>x=-9

4x20

" {41&50

. X +16<8x & (x-4)2 <0
X -8x+16=(x=-4) 20

o x=0={xJ41x <0 = {0}

}=>x=4=> {x]* +16 <8x} = {4}

3.6.
a)— 1 <0,7< 1= sepHo.
6) (x+8) <0 > x=-8; -7 =-8=> HeBepHo,
B) xe(-12), 0,999 € (-1,2) = sepHo.

2— — —
n X 6J«:+5$0___> (x-1Xx~-5)

4-x 4-x
L001 €[1;4) U [5;+ ) = BepHO
3.7.
a) x(x* + 19)+ 6 = (2x + 3)(3x + 2) - x°
x(? +19)+ 8 =2x(2x+2) +9x + §—x ;X2 + 19-6x—-4-9+x)=0
XZ-5x+6)=0;x~5x+6=0
51

0= xe[, Hu(5+ )

D=25-24=1; X2 =——2-;x1 =3;x2=2;x(x—3)(x—2) =0,x;3 = 0.
6)M:0,2,3 B) 023; 320; 203, 203; 230; 032 r) 6.
3.8.
[-81v2; 1—7-}
l 7
17 17

a) {—87 l: Ji} > {—8: l: 7} 2 6) {‘/-2-7 7}

17 N
B) {—8, 1: —:,,"} 3 r) {—8’ la "/2—}’ {Ji, 7 } .
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3.9.

a) {k}, {1}. {w}

6) {x 2} {x; 0} {1 @}

Bt {k a} {kw} {nw) {k 1w} {wak}

{1k} {wk} lwn} {wxn} {1k w}
{(Twk} {xoa}

N kel {1wf

{wk} {w n} {wkn} {nxw}

{nwx} {ka}

3.10.
a) HesepHo. 1.k Harpumep 1€ B.  6)nescpHo, T.k 40He € C HO € B
B} Beplo I') BEpHO.
311
Il

. 19200 x

“or
ar 1,5 NG
22552 = -15<—7. L9v2N, 190, 200
101 ° 100 101

190 (100 + 15 v 20000 . 15000 +190 v 20000, 19190 < 20000 .
a)A < B-wuesepuo; 6) B < C - pepho;
B1(C < A4 muesepro; 1A < (- pepHo

3.12,

ANB

z) 10, 20. 303 40; 613.9. 15, 21 mpubasnser 6:  B)-10;0: r)2.
3.13.

a) A B 6) Bﬂf'
.__f;@_. _;:@1_,
8y ANBNL r ANBNCND
L ANBN D

P

05 0 O1 091 g 0,1 €9
3.14.

g A

a AuB

035 09 1



A

6) AUD (RPN 1101
; 2

8) BUD a3 a4 891l

r) AUBUCUD

D

A AJBUCUD

c ——

) - Y7777,
t -05 ¢0,1 09 1,1 B [N

3.15.

a) (ANBNC ={c.d}NC = {c}

6) (ANBUC ={c,d}UC ={c,d}U{c,e.g,k} ={c.d.e,g.k}

B) (AUBYNC ={a,b,c.d,e, f[}N{c.e.g.k}={c,d,e gk}

) (AUBYUC ={a,b,c.d,e, f}U{c,e,g.k}={a,b,c.d.e, [,g.k}
3.16.

a) 4° = 64; 5° = 125; 41000 = 10 . [T03TOMY, MHOXECTBO ITHX UYUCEIL.
M=1{56,7,8,9}

6) M = {729, 512, 343, 216, 125}

B)A=1{2,3,569}

r) {1, 2, 4}, cymecrsyer 3! nepectaHoBOK, T.e. 6.

3.17.

a) {x/3(x+1)~x">5}

P+3x+3 550 - +3x-2>0F-3x+2<0
D=9-8=1; x,‘;=§—:zﬂ‘,x|=2,xz=l
. P
|\;/2 X

6) {x/18(x* +1) < —85x} ; 1842 +85x+18 <0

D = 85" - 418% = (85 - 36)(85 + 36) = 49 + 121
-85+7-11 2

Dx =g n =45

2= 36

IS ekl
_4'5\:/29 x

X e[—4,5; -——2—] .
9

3.18.
a) Ecnu va nepeoM Mecte crout 2, TO 0CTAICH BbIGOD M3 3-X In1eMeHTOB Ha |
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6) npu 1 w3 a) monyuuM 3 komGuuauuu, npu 2 eMecto A 3 koMGHHALMM,
HTOTO 6.

B) Ha * ctasuM 0, va A crasuM 0, 1, 2, nance Ha * cvasuM |, Ha A McHsAeM
0. 1, 2, ananornuno ¢ 2. T.e. scero 3 + 3 +3 = 9 komBunauuii.
T) BEpHBLIC YTBEPXKICHHS TOMABKO € MOBTOPAIOIMMUCK LHPpaMH, NOITOMY,

1
T k. umdpa na OAHOM MeCTe, COOTBETCTBYET 3 KOMOHHALMH, TO BEpHRIX OyaeT 3

YTBEPHACHUH

3.19.
a)2, T.K. HA MECTO * 1 A CTaBUM @ U MEHAEM € WIH &
0) 2 mecTa 1 2 deMeHTa

a
al
b W3 cxemel BILAHO, 410 OyaeT 4 BapuanTa
a
b
~ b
B)4 ans € w4 ans 3Haka ¢ . Beero 8,

[) ¢ @ HAa NEpBOM MecTe 4 yTBepxAcHUs, 2 ¢ € W 2 ¢ ¢ . U3 xaxaoli mapst
Gyact no 1 Bepromy => 2 BEpHBI, WA YETBEPTAA YacTh BCEX YTBEPKACHHIA,

3.20.
A_B

"1 o7 o 11 6T 13 ¥
2) (ANBYNC =(V10L;11); &) (ANBUC =[97:13]

B (4AUBNC =(VIOL /167]. 1 (4UBUC=(7,713].

¢

321,
A|=99,1B. =199, |47 B|=T3
a) A\B| —7
A=(A\B) (4N B)
A-B|=|d|-|4A" B|=26
(A\B)ﬂ(AﬂB)}=l |=l4-147 A
6) |B\A| — ?

B=(B\AHU(4NB)

(B\A)ﬂ(A(]B)=g}=°lB" Aj=|B|-|4N B =126

B)JAUB] —7
AT B#0=>|al B|=|4+|B|-|4UB|=25
3.22.

A — YMEHHUKH, BBIIOIHUBILNE HOPMaiHB o Gery
B — y4eHUKH. BBLINOIHHUBLIHE HOPMATHB 110 NPbDKKAM B BBICOTY

a4



[4UB|=25, |[4NB|=7, AB|=11

a) | —?

4=(A\B)U(ANB) _ _
(A\Bm(mB)}w|A|-|A\B|+|AHB|_18

6) 18| —?

B=(4UB)\(4\B)=|B|=|4U B|-|4\ B|=14

B) (B —?

B\ A=(AUB)\ 4= |B\ 4| =|4U B|-|4|=7
3.23.

111 =900 M2, IS5 = 700 M, |8, U S, | =1500 w?
a) |[$,NS,| —?

1S, NS) =[] +]8:|-[S. NS, |= 15, NS, | = [S,]+[S.]-[S, US| = 100

6) IS1\Sz| —?

5, =(S,\8;)U(s,NS,)
(S\S)NENS,)=2
B) [\ —?

5, =(5,\8)UGNS,)
($:\$)NSNS)=2
iy IS,AS2| —?

SAS, =(SASHUS;\S) = ISIASZI =
=|S,\ 5, +8, \ 5| =1400 m?

}=>|s, \S,| =18\ -18, N S, | =800 v

}: IS, \ S| =|S;] - ]S, N1 S, | = 600

3.24.

M| =25 1B = 22, |C] = 22, |[4UB|=33, |BUC|=3},
lansncl=10

D — Bece yuenuxkn = |D| =40

) (AN BUO)U(BNAUC)U(CNAUB)| —?
[a\(BUC) =|4~-|4N B|-|4NC|+]4n BNC]

|4U B|=|4| +|B|~|4N B} = |4N B|=|4| +|B|-|4U B| =14
[4nc]=|4+|c]~|auc|=15
|BNC|=|8l+|c|~|BUCl=13 = |4\(BUC)|=6
|B\(4UC)|=|8-|4NB|-|BNC|+|4nBNC|=5
lc\(4U B)| =[cl-]4nc|-|BNC|+|aN BN C|=4

|[4uc]=32,
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= (4 (BLC)U(BUAUC))U(C (4uB)) =

=|4 (BUC)|+|B\(AU O +|C\(4U B)] =15

6) [(4UBUBUCUAUC)\(ANBNC)| —2

|[4NBUBNCUANC|={4N B|+|BNC|+|47C|]- 2[aN BN (| =22

(ANBL BACUANC\(4NBNC)|=

=|[47BLBNC L ANC|-|4NBNC|=12

B) |[D\(A. BJC)| —°

ACBoC=M UM, M, M\NM, =@, M\NM, =0, M,( M,=Q

M, =(4 (BUC)U(B\AUO)U(C (AUB))=|M,|=15

M,=(A" BLBNCCANC) (ANBNC)=|M,|=12

M,=A"B™ C=|M|=10 = |4L BLC|=37

|D (4B C)=|D|-]4CB.C|=3

3.15.

A'=25 B=12,C=23. |4 B C|—"

T.K. kaxibIl yacHMK Gsl1 poBHO 2 pasa b rTeatpe. 10 A{NBNC=0.
4. BLC=ANB_.BNCUANC. A=A" BUANC, C=BNCLANC.

B=ANBUBNC
= Ecim |AﬂC|=x=>

[ANB|=|4-|aNC|=25-x
|1BNC|=|c|-|aNC|=23-x
|BMC|=|B|-|4NB}=12-(25~x)=x-13

x=18
= |ANC|=18=5|4NB|=7, |BNC|=5

= |4UBUC|=[4NB+|BC|+]4NC]|=30.

}=>23—x=x—]3

§ 4. Cacrembl paIMOHANLELIX HEPABCHCTB

4.1

a) 20-3<10+10
7-10>5+11

OTBeT: he ABasercs.
6) {10+5 <35-8

— BTOPOC HCPABCHCTBO HECBCPHO.

12-5515-11 — 004 HepaBCHCTBA BEPHLL

Ortser apnaercs.



) 10-30<40-40 _ BTOpOE HEPABEHCTBO HEBEPHO
20—-1>25-3 :

OtBer: He ABNsETC.

J[8es<ise2
19-10>5+3 P

Ortser: asnserca.
4.2.

a)x=-2 —0-22<0 __ 4iopoe nesepro
—4-1>3 PO HEREPHO.

x=0 0-22<0 _ . 0 HEBEPH
0-1>3 op pHO-

=5 15-22<0 o
10-1>3 ~ P°PHO
a6 |18-22<0 oo
12-1>3 pHO-
Otser: Hncaa S v 6 SBNAIOTCA PELICHUAMM,
-12-7<0

6)x=-3 = <

-9+2>5

6-7<0
4,5+2>5
19,2~7<0
14,4+2>5

Otser: Yucno 1,5 sBnserca peweHneM.
4.3.

— BTOPOEC HEBECPHO.

B x=15 = {

— BEPHO.

— M€PBOE HCBCPHO.

rx=48 = {

44,
a)-3<x<l 6) Her peieHuit B) ~5<x<2  T)Her peilcHUH
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5.
556558 . » a) {_7ys42 {yss,

2 y<4 ly<2’ <2
X
18-3) 50 [r2 ety
6 [18- <o [y 6@)}26
4y>12 y>3 3 6
y
i [r<s LYt ey
n){ —4<y<§
3y<l12 >-4’
y y 4 6
Tx-1420 [x>2 x
" {zxzs {2l L
2 4
) 1
a) {7 220 IS'E' f<l ;%’7777’——'
5t-20<0 4' ) .7_ 4
2 !
t<4
2-8<0 3 Ll 77
6){2( 350 {IZ:; 251<4 3 a
) 2 '
[2+a<0 |F572 y22777 22777 S
B Y4350 |r<d t<-2
3 2 a4
1 3
5t-1>0 |r>— 1
”13!—620{ 5. t22 64454‘;;‘;“‘;
>
122 1 2
4.7 5
5
r04):—I<O x<= 5
$7. 25552 Liiilysss iy 777y
1235246 {sz 2 5 5
6 l’5’-'-4,550<:> <= 3<=>HCT CLIEHHHA . !
H
) %>_‘ />3 p 7277777777789
1,51+45<0 -
] l,5z+ 5<0 ¢ . '
’ l—tkl 129 Y7777 V77774
9 3 9

HET heuicHui,

18



48.

5x~7>-14+3x

X
LLLLlgy gl lolgf ?) {—4x+5>29+2x

6x <24

- 7
b {2x>—7 {x>-—l

2 . Pemenwuit ner

x<—4

X 6) {3x+3$2x+l

Ix-2<4x+2
4 2 xs£-2
ST AL x< -
{x_>_—4 4<x<-2

1-12x<3x+1 [15x>0 |x>0
2-6x>4+4x" {10x< -2

Pemenuii HeT

X<=02 LLLLLE  HLLLfL

02 0

Q;é;é.ﬁﬁﬁﬁ‘:x - Ax+225x+3  [xs-~1
2-3x<7-2x" |x>-5

S - S<xg-1
4.9,
2x-42>0
* - T X ){; ,X]=3, x2=4
o O X =-Tx+12<0
3 4 {xEZ
\(x—3Xx—4)<0
X x22
L L {3<x<4 3<x<4
2 3 4
5x-10>15 x=2>3 + -
2+x=6<0 |x2+x-650 —@ ©
-3 2

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

x—-2>3 x>5
(x-2)x+3)<0" 1-3sx<2 3
Peuicuuii Het
3x-1<0
+ - - x
— ®) {x2—3x+220
1 2 no 1eopeme Bueta

x1 =2, x3=1

49



X x<l x<l 1
0 e S 2220 3 7 Lxey

| | 5 (~-)x-2)20 {x22,x<1 3

3
ry [3¥-10>5x-5 2x <=5 * - -oox

W rsxr6<0 X +5x+6<0 —OC—>
no Teopeme Buera: x; =2, x, =-3; -2 -3

5
x<-= X< == 5
) ,=3<x<——

{(x+2 x+3)<0{—3<x<—-2 2 -7 x
4.10, 32 2

, 2

7x2 —x+3<0 |7x2-x+3<0
D=1-83=-81<0.
? {2x+3>7 {2x+3>7

[lepBoe HepaseHCTBO He HMeeT pewennii (T.k. D < 0). Crienosarensho, # BCH
CHCTEMA HE HMEET PeLUCH Ui,

6) “3x2425-120 [3x2-2x+120 2:1_3<0.
6x > 3(x+1)-1

6x>3x+2 4
Crie10BaTe/IbHO, PEILCHHAMHK NEPBOTO HEPABEHCTBA OYAYT BCE —0 < X <+,
“R<X<HO 2
3x>2 3°

Ax+3)-(x—8)<s 7 1o A<0

lepBoe HCpaBCHCTBO HE MMeEET peuleHuH (T.K. D < 0). Cnenosarenbio. 1 Bcd
CHCTEMA HC HMCCT PCLICHKH,

r) —2x*43x=2<0  [2x%-3x42>0
-36x-1)-2x<x |-18x+3-2x<x

IMosroMy pelueHUAMYU NEPBOI0 HEPABCHCTBA GYAYT BCE —C < X < +00.

){512—2“150 D

D=9-16=-7<0.

—00 < X < 490

—0 < X < +0 1
{21x>3 x>— x 7’

7
4.11.
2 2

a) 3); +x+2>0 [3x“+x+2>0 D=1-24=-23<0.

x° <9 |xl<3

PelcHusMM NepBoro HepaBeHCTRA BYAYT Bee —0 < X < +00,
{-—oo < X <+®

S3<x<3  SESH
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6){ S {7;: S¥+2<0 poos-s6<0.

x2 <25 Ix<s

TlepBoe HepaBeHCTBO HE MMEET peuleHuil, 3HaYNT PEHICHNH HEe UMCET U BCA
cHCTEMA.

{2;:2 +5x+10>0 {2;:2 +5x+10>0

2516 le24 D=25-80=-55<0.

PeweHuaMy MEpBOTO HEPABEHCTBA OY.IYT Bce —0 <x <+, x24,x<-4

2 2
y {—Sx +x-150 {Sx —x+1<0 D=1-20=-19 <.

x2 >81 x? > 81

TlepBoe HepaBeHCTBO He MMeeT peurcauil. Clies0BaTe1bHO, H BCH CHCTEMaA
PEUICHKIH HE HMEeT.

4.12.
- + - +
2 _ X
X _920 _(.{.MZO @ © @ »>
a) x X
2x-120 |2x-120 -3 0 3
x23,-3sx<0 X
sl x23 — 90— WL
T2 -3 0 l 3
— 2
!x+5Xx ‘)ZO
6) x
10x-1<0
- + - + ¥
brsfa-1) —oc—e—»
x -5 0 1
10x <1
{le,—ss)(so *
i , 5<x<0 ‘f:ff;ﬁ © 877>
X< S0 1 1
10 -_
2 10
5 25-x <0
5x-10235 - * - *oox
S—x\5+x ¢ © ® »
S5x 245

. L x29  —— O A
x29 -5 0 5 9

{(x—S!x+5!ZO o
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52

(x—2)(x+3)<0
0y xlx+7

20x 2 20 * R M - Toox
© © © & >
x-2)x+3) -7 3 0 2
xtx+7
x21
0<x<2,~-7<x<-3 X
r21 L LAY
1<x<2. -7 -3 0 1 2
4.13.
x2-1620 + - toox
x2-7x+1220 ® o—>
(x-4)x+4)20 S5 e e 4 4
x-Tx+1220° M7 2T * . - .+ »"
x24,x5-4 x24,x<-4 4 '3
(x=-Nx-4)20 |x<3,x=24 - -
x$-4,x24 »}W 9»»'
2 - 3 4
9x? -1<0 . - g
x2-3x+220 © =] -
1 1 1 1
I x—=tx+=]<0 -—— =
(" JIX 3)< L x=l L xp=2 + T3 - 3+ x
x2-3x+220 @ & >
1 1 1 2 X
——<x<— 1 1 MW%—%
3 3, ——<x<~
x22,x51 3 3 ___l_ 1 1 2
9 x2-6x+8<0 [x-6x+8<0 3 3
x2-3620 x? 236
no 're:peme 2Bme’ra: - _ +ox
xn=4x,=
1 2 . . >
(x—2Xx—4)<0 2<x<t
2 4
|xI26 x26,x5-6 X
Pemenuit net ”””l : E !57”5
ot -1<0 [ C 2 N 4 6+
D152 4554620 |x2+5x4620 ~ X
X“ 43X+ X7+ XX ‘ . >
no teopeme Buera: x, =-2,x, =-3 -3 22



{|7x| <1 X
(x+2)Xx+3)20 LLLLL Gy QLLLLE s LKL LY
1 -

_._<x<l i 3 2 1 1
7 7 Ty<X<7 7 7
x2-2;x<-3
4.14.
2 x?~5x+420 + - tox
2x2 -5x+250 & *—>
no Teopeme Buera: x, =1,x, =4 . 1 _ 4 + X
D=25-16=9, o— o——>
5-3 1 5+3
X T —— x;=-—-—-=2 ] 2
4 2 4 >
(x-1Xx-4)20 {x24,xsl
1 1
Ax-—x-2)<0 |=<x<2 X
ol gy e g
leSI _1. 1 2 4
2 2
T - T X ) x%-8x+1520
*—0—> x2 —6x+820
3 5
no TeopeMe Buera: x, =5,x,=3 + - X
no Teopeme Buera: x =4.x,=2 . 4 *—>
2 4

X x-3hx-5)20
555 M L—— 7755585 x-20x—4)20
2 3 4 5

x25,x<3
” .<
{x24,x52 X23,352
- - + X 5) x2 -9x+14<0
*—0—> %2 -Tx-8<0
7 110 Teopeme Bueta: x; =7, x, =2
+ - + X

no Teopeme Buera: x =8, x, = ~1

Bt bt }x—?Xx—2)<0
-1 8 x+1)x-8)<0
2<x<7 X
{—less P ISXST L eiresspiiiie
-1 2 7 8
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2 + - +
2 x“ +4x+350
r {x 2+4.X+3$0 ) 5 o @ >
2x° +5x<0 Hx+s <0 3 -1
no reopeme Buera: x, =-1 x, = -3
(x+lXx+3)50 * - "
5 © S -
X x+—|<0
++3) 28
2
{—35;;5-1 :
3 cx <0 —— LSy 77—
-——<x<0
2 -3 5 -1 0
—i<xs-—l 2
2
4.15.

a) —253x$6,—%5x$2; 6) -l<%<|, ~6<x<6.

B) 6<—6x<12, -1>x>-2: 1) os%sz, 0<x<8.

1.16.
a) 3<x+1<8, 0) -3<2x+1<3 B) 4sx-5<1 1)-8<3x+4<1
2<x<7 —-4<2x<2 1sx<6 -12<3x<-3
-2<x51 —4 <x<-1
4.17.

a) -2<1-2x<52, -35-2x<1, %sz—%-;

6-2x

6) -1< €0, 4<6-2x50,52x23;

B) -5<3-4x<3, -8<—-4x<0,.05x<2
N3<x+i<8, 2<x<«7;

418,
9 3
a) -6<3-5x<6, 9<-5x<3, §>x>§;
6) -4 <o pcaxrtso, “Haxe b
3 2 2

4.19.
a) 0<1+4x <17, —i<x<4.

Haumensmee neaoe:— 0; HaunGonbluee uenoe; — 3.
6)0<1-5x <13, -24<x<0,2;
Haumenniuee uenoe: — 2; Hanbommtuee uenoe; 0.



4.20.

a) y=412~3x +4x+2

2< . )
x+220 x2-2 2sxs<4; 2 4

{12w3x20{xs4 <<< ffi&

6) y=+15-3x +Vx+4

{15—3):20 {XSS —4<x<5; 7%4%

x+420 x2-4 -4 5

B) y=+I5x-30 +v4~x

{15::—3020{;:22 777%%' e

4-x20 < 2sxsh: 2 4

r) y=J6x—18+x+1. _‘%
6x-1820 [x>3 -1 3
{x+120 {xZ-—l ¥23.

4.21.

2) Tx+325(x—4)+1
4x+1<43-3(7+x)

Ix+325x-19 2x2-22 jxz-11
AM. axr+1543-3(7+x) Tx<21 7 |x<3
-1 3 “1<x<3
3Hx+8)24(7-x)
ﬁ%[é_, % {(x+2)z S (x+3)x-4)
4 i 3x+24>28~4x Tx2>4 xzi
7 x*-3x-10>x? —x-127 {2x<2 | _;
in<l
7

5) x+1)=-x>2x+2

4x+1)-252Q2x+1)-x

x 4x+5>2x+2 2x>3
4x+4-2<3x+2 1x<0

>—-3- 3
* 2 —=—<xsV
x<0

(x+2Xx 6)< (x+2)x+1)+ 4 P ~4x-12<5* +3x+6
) 2(6x~1)2 7(2x - 4) {12x-2214x-28
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&
v

18 %
{Zi;és x2-o B e,
- x<13 18 3
4.22. 7
XX 4x+3.x<7
« a){3 4 12
S X 6-x
S 6 12 1-Xs0 >0
6 A
Tx<84 [x<I12 <6
6~x>0 |¥<6 "’ ’
X2 .4_"_:‘_’1?_2
) o 4 4
13/5 873 7% x—l+x«2>l 3;:—3+2x-4>l
2 3 6
8
w2 |TF3 .8
5x-7>6 13° 3’
x>—=
5
1-25x 4”x>x
LU e~~~ 9| 4
1 4 Pk x-x+4
4 4 5 5
x<i
4-x>4x s 1 4
{4x+4>5 |’Z<x<;,
4

36

x+1>2 jx>1
{X<15 {x<l5,1<x<15.

4.23.

x=1 x-2 > x-3
2 3 4

1-x>05x—-4

- X

a)

{6x—6—4x+823x—9—12x {”"2'” {X?-'l

1,5x<5 x < N0
3

3

~1$x<l—;

7%



6 3 2

. x-1 x+2 x-8 | YMHOXUM Ha 6
2-2x>05x+05

2x-1+2x+4-3x+24>6x-6

”/Wg | {2,5x<l,5
NN\ IR 33

Sx<33 [x<— 3
3 5 xX<—;
x<§- X(':';' 5
5
5x+7__3i 1x-7
21/1 N 8) 6 4 12
N ) l—?ur_l—4x2£__1
2 3 6
L2
10x+14=9x <11x~7 [10x>21 AT L
3-9x-2+8x2x-6 |[2x<£7 xsl 10 2’
2
_ 8x+l>4x+9_x—l
27/6 S " 3 P 3
R 39/6 5x-—2<2x+l3_x+2
3 2 3
S
16x+2>12x+27-2x+2 [6x>27 |*7 g
0x-4<6x+39~-2x~-4 |6x<39 x<£
6
-2l<x<-§-?-c34,5<x<6,5.
6 6
4.24.
2x+1 2x+1-x+2 x+3 343 g [P<x<2
<1 <90 <0 x-2 3
a) x-2 x~2 x=-2 -8 -2—<x<8
3x+2 3x+2-4x+6 -x+8 <0
»>2 >0 >0 3 3
2x-3 2x-3 2x-3 ¥ —<x<2
2
+ - + X + - + X -3 3/2\\\\\\\\\\\\\\\§
=3 2 372 8 N
7--3)(<2 7-3x-4+10x 0
2-5x 2-5x v 3 NN
0) 2x+1 2x+1-12x+12 \\\\
>4 >0 3 2 x
Ix-3 Ix-3 -3 3

57



X+
7x+3 <0 220
2—5x 1X—=
Zloxr13 i3 —aaaaN——
-3 x—— 1 1310  x
L_IO..<0 -l
3 2 ! qu \
XS=o 42T pex<l3, N 2 I E)
I<x<l,3 5 10
3x—2<2 3.x-—2-6+2x<0
B) 3-x 3-x .
5x+1 S5x+1-12x+15 N N
>3 >0
4x -5 4x~5 1,6 3 X
-1,6
5x-8 X2
<0 x-3
J-x 16
Tkl o | x-
- <0
4x-3 x=-1,25
x>3, x<1,6 \
125<x<16, E AN
125<x< 8 12516 6 3 =
x+3 <1 x+3-—3x+lSO
r) 3x-1 Ix—~1
2x+5 >3 2x+5~2v+8 >0 - _ + 5
x—4 . X~ 4 o Py -
—2x+4_ l 1 5
3x~—l x_'i 3
x-4>0 \\\\ N
1 2 4 X
x22, x<— >4 3
x>4 —— NN
13 X
4.25. = 5
3x—-421 6Jt—8-5+.7r20 S
A)is_y 2 { 2(5-%) S 13 A\
2216|424 4T 4 s
13
71"“3 x—-— I3
S x 0 7 <0 {—:x<5 4<x<$
x-35 >
x24x<-4 rodx<—4 x24,x5-4
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ax?<49  [fAs7

[SRRN

06) {2x+5 2x+5-1+6x
>1 —_0
1-6x 1-6x
_lesl
—7<2x<T 21 2
8x+4>0 x+—2—
1-6x ‘——f<0
X—=
6
—leSl
2 2 -l<x< :
——<x<l 2 6
2 6
En N 2@—1—3+2x20
B) $3-2x 2 213-2x
x2 525 FES:
x—-.—s—
4x-5 0 4S0
23-2x 3
-5<x<5 2
-5<x<5
2 ;
-55xs5
4x—122 8x-—2—6x—1520
042545 2 2€§+5
4x2 > 81 e
4
2x-17 x-85
——rmem 2 () >
4x+-5— x+5 20 x28,5;x<—%
2 2
Mzg xz-g,xs—
2 2 2
x>2835 xs—-—
4.26. "2
(x+2Xx—1!20
a) 2x

x2-7x+1220

cQ



60

no Teopeme Buera: x, =4, x, =3 - - *
x2L-2<x<0 3. 4
(x—3Xx—4)20
x21-2<x<0 ‘55559 65555’7777’555”
x24,x<3 -2 0 3 4
~-2Lx<0; 1£x<3;, x=4
x*-10x+9<0
6 -
) 4 (x+3)x 2)20 - . - .
x *—Oo—0—
no Teopeme Buera: 3 0 2
x=9x=1
(x-1)Yx-9)<0
¥RUDIEXN D —— LY S Ay 7
1<x<9 -3 0 2 9
x22-3<x<0
2Sx59 - - -
x2-4x+3<0 —0—
4
B) (x+25Xx+4)SO _ ) 3 ) .
x
no Teopeme Buera: ® ® ©
x=3,x=1 -4 -2 0
(x-1)x-3)s0 + - +
-25x<0,x5-4 & @
1<x<3 1 3
X£—4-2<x<0
Her pewennii, W—W—M—b
2 -12c+20<0 2 -2 0 ! 3
r) !x-3Xx+l)SO - - -
3x @ o \ 4
1o Teopeme Buera: -1 0 3
x=10,x,=2
- -
(r-2)x-10)<0 o—eo
x$-10<x<3 5 10
2<x<10
x<~10<x<3
2<x<3 LAY —— GLLLY My 777 7
-1 0 2 3 10




4.27.
2x% +18x -4 2x2 +18x-4-2x2 ~-18x-16
—.——.—.—-—..-.......)2 >

2 3 0
a){ x¥ +9x+8 ) x“+9x+8
x+—8-S6 Mgo
x x
~20
Tronns D Wm <0
x“+9x+8 x+8hx+1
2 -— —
x+8—6xs0 X —-2hx 4)50
x x
+ - + X - + - + X
© © > © & & >
-8 -1 0 2 4
-§<x<l X
x<02Sx54 LML QL Ly
B<x<—1 -8 -1 0 2 4
2 .
x+-§~.<.—4 .f._*'ﬂ.ﬁso
6) 1,4 -3 N2 2
x-— x- 4y —(x-
it (x 4) (x 3 50
x-3 x-4 x-3px-4
((x+3)x+1) 0
x < - * - X
1(x—4-.7c+3]Xx—4+x—3)>0 @ r\ =Y >
L (-3)x-4) -3 -1 0
[x<-3-1<x<0 - + - +ox
| *—0—O—»
2__<0 3 7 0
Li):—-3ix—4i 2
xs-3,-1x<0
x<+3,-;-5x<+4
x<$-3,~-1<x <0
X
-3 -1 0 3 7 4
x3-x2+x—lso 2
B) 2x+3
1 2 3
+ >

x+1 x+3 x+2

61



2 (x—1)+(x-1 <0 !x—l!x2+l!50
=3 {=+3)
2l x+-—~ X -

2 » 2

(x+2)fx+3 +2(x+lXx+2)—3(x+l)(x+3)>0 —x+1

>0
(r+1)x+2)x+3) (e+1)x+2)x+3)
x2 41
Pa3,l{CJ'IHM ncpsoc HCpaBCHCTBO Ha MOJOXHTCALHOC Bblpa)KeHHe
2o + - X
x+i -0 —
2 3 1
o e h 2
x+IAx+2Ax+3 + _ . B . X
3 i< < © < >—>
2 -3 -2 -1 1
3<x<-2,-1<x«l X
-3 -2 3 -1 1
-l<x<l )
3,2 2
X7 +x +x20 xx+x+1
5 9x2 — 125 Bx-5)3x+5
1 2 1 -2x x—1+2x+2-1+2x
—_— g 2 <0
x+l x=1 2. x? ~1

Paznenum ncpBoe HCPpABEHCTBO HAa TIONOKHMTCIBHOE BbIPAKEHUE x2 x4l
{OHO MOJIOXWTENBHO, [L.K. D=1 ~4 =-3 <().

z 20

in—5i3x+55

Sx

<0
(x—lix+l)

- * - t X - T - + X
© L 4 © g © 4 o>
=5 0 5 -1 0 1
3 3

x> = —§<x50
x<-1, 0<x<l X
7777 7Sl Ll
x=0, ~~<x<-1 5 -1 0 1 5
3 3
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4.28.
BripaxeHHe ONpEAEICHO, €CAW CTOSIICE M0 KOPHEM  BbIPAKEHHA
HEOTPHLIATENBHBL

(x=3)(x-5)20 M - TOX
2 {(]—x)(7-x)20’ *r——>
>5 53 3 5 + - + X
XZDy X . .
:x27,xsl’ x<hx27 @ 9 »
x 1 7
1 3 5 7
+ - + X
6) 3x+2+ 4-x & S .
5—-x 7-2x 2 5
2 3
Xt
3X+2.>_0 3 <0 * - + X
l5—x x-5
4-x x-4 o0
20 20
|7 -2x ol 7 3
2 2
——2-Sx<5
l 3 X
x24, x<L 77777 555555577y
\ 2 2 1 4 5
~-—2-51c<-7-, 4<x<5 3 2
3 2
5) x-2)x~3)20 + - X
5-x6-x)20 @ & !
x23 xs2 2 3
x26, x<5
x<2, 3<x<5, x26
X + - + X
5555y MWL 5585 ~ o~
2 3 5 6 6
. + - + X
Xt —
A+l 450 © *—>
r) x+2 x+2 -2 _l + - + X
24150 xea 4 *—o—>
X—7 220 1 7
x=7 5
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64

x<-2, xZ—l

1 4, x>7, x<-2 X
X$-g. x>T 45555857777 M——CLLLLE 55585
4.29 ’ 2 1 1 7
(21620 [y o4 x<a 28

¥ -lv= x“ =16 x4, x<-
? Z , 4<x<7
){7x-x‘20 {x(7—x)20 {05x$7
X
6) x2=3x+220 ® l‘::::i_;,EEE
9—x220 _4 0 4 7
1o Teopeme Brera: ’;' Z? + -  x
’ & *—r
(x—2Xx—l)20 i 5
x2<9
%<1, x22 x<l x22
’ o < < <
g s
: Y, et 2
X =5x+620
V A SR
{x2—120
no Teopeme Buera: x, =2, x, =3 + . - . + X
-
(x-2(x~3)20 [x23, x<2 : "
x221 x21, x<-1
X
-1 1 2 3
x<-1,1€x<g2, x23
X +8x+720
r) 5
25-x°20 _ )
T X
no Teopeme Buera; X =-1 o o >
XZ=—7 7 -1
(x2+lXx+7)20 xz-l x<-T o<
x“ <25 -5<x <5 X
4.30. R .
2x-9)(x+4)20
Y (Bx=20xe ) !:22,5 + _ .
Llhh g JLLLLS
2x-520
){X &> x22,5 -4 25 x
x+420 .



B) 3x:'5220 xS_E > M-S
* x>5 3
3x+220

<> x>5
x-5>0

4.31.

__l_3_+1)£ x-1 7 3x—x+ls26-7 2x+ls_l__?_

ol 4 43 4 8 4 8 4 28
zzﬁ 2x 3x+12--8x52 —-5x-1 <0

4 3 12 12
17
19 XS~
2x+l$7 412 2 CepeanHOK  TIpOMEKyTKa
~5x-1250 |x2-= 5 4
17 12
a+b % 5 37
b6 _.B C  ——— I ew—
[a, b} Oyaer uucno 5 JaHHOM CITy4a 3 m
3+3xl 6+3x—1—4+2x+3Zo 5x+420
5 10 5 10 10
12 +05(x+3) x-—l+1,5x+4,5—3s0 2,5x+0,5s0
3 3 3
5x2-4 _i 1 N a+b
25x5-05 5 ) 2

41
S s__1
2 2
4.32,

3-7x x+1 7-8x
-0 Tz T3

= 5(2x-6)

x_
7(3x—5)+4(17—x)>18———-—2——
30-3+Tx+5x+5-35—-40x

<0

10

21x -35+68-4x-18+5x-15>0
-28x -3 3
—<0 x> ——
10 = 28 = x>0
22x>0 x>0

1 — HauMeHBbLIEE HeNoe YKo, YAOB/ICTBOPAIOUIES CHCTEME,

3-9293 65



x 3x-1 2-x x+1 Ax—6x+2-2+x+6x+6-136

—_— < - +3 <0

3 6 12 2 it 2122 0

>5x—4_3x-—1_2,5 S5x=4-6x+2-25~1 x<0

10 5 10

5x-30

2 0 fmenn [0, m
~11x-27 Hx>-27 |x>-=— 1] '
——75——<0 11

6 — HaubOAbIIES HENOE, YAOBICTBOPAIOLICE CUCTEME.
-2 ~— HaUMCHBILEE LUENOC, YAOBIECTBOPAIOMEE CHCTECME
4.33.

0,2x> -1
a) x -5 < x < -3. lUensie uncia: —4, -3

x—l(}_ 3){—3—2x<0 x-—3<0 x<3
6) 2 3 6 6
x+lz_x_ 5x+5—2x20 3x+520 Xz -—
2 5 10 2

-gsKs -1,0,1,2

1-05x20
B){ x+5 {05"51 0<x<2: 1.2

——<=1 |x+5>3
5
x4l % 5x—250—4x50 xzz)iso s
D1s x+d4 (7x-3x-12 4x-12 {x>3 J<xs5: 43
= >0 >0
377 21 21

4.34,

2) -2 [-25x-152
[x-425 |x-425 x-4s5-5

NN 77777 M — G777y

x29, xs-1 7 7

o k-5s3 [-3<x-5<3

) ]x-4|22 x-422, x-4<-2

{25"58 x=2, 6<x<8,; 77777’ %77”

x26, x<2 2 6 8

I"“'5|<3 -3<x+5<3
B) le-124 lx-124, x-1<s—4 X

{—8<x<-—2 8<x<3 M%%W—M

x25 xs-3°" -8 -3 2 5



3*

|x=3<5 [-5<x-3<5
+2 2t {x+221 x+2<-1

2<x<8 7777—0&\»»}}»%,
{xk—!, x<-3° 1sx<8

R
4.35.

|2x+4|<6 -6<2x+4<6
3-2x>-1 [4>2x 77777ﬁ5f555£;77;£

S<x<~1

-10<2x<2 [~5<x<i
x<2 x<2

? <25, <35
6) {" < @{M & -5<x<5, 2x+123 umt 2x+1<-3

|2x+123 |2x+123
Orcroga: —5<x<5, x21 wmm x<5-2.
N7/, V//// .

521 5 * Te -5<x$-2,1<5x<5

OtBer: xe(-5-2JUM,5); -5<x<-2,1<x<5.
{|3x+1|<10 {—10 <3x+1<10
B)

4x+3<1] 4x <8
- 3 x 11
3 -11<3x<9 j-—<x<3 11
x<2 3
x<2
21
21 ¥ =1 *
Mise-if<20® sx-1] <20 | <
Jsx 1< Px-1]< ~29<5x-1<29
{xe(-oo ~1JU[L + «)
=
————<x<6
=56 -1 6 % Orser: =5,6<x<-1, I<x<h
4.36.
P _Sx+6>0 x<2
a) (x-l)\/x’—Sx+6<0©{x zxo @ilx>3e x<1
x~l<
x<1

4)2 - 4<x52
6) (x+3)\/(x+4)(2—x)20@{?:3))(0 ")2(’@{ ¥s2

xz-3
& -3<xL?2

y —l X< =2,
3

&7



adxeas0  |[*°74
B) \/x’+3x+4-(.x—2)>0©{ N S {lx>-1ex>2

x-2>0
x>2
x<-5
x-D(x+5)20 [ x<-5
r) (5~ Z
) (5-x0(x 1)(x+5)20©{5_x20 3 x2l | s
x<5
4.37.
2x+1020 >-5 S<x<—
a) 2x+10 >0 ic - X - S5<x<-4
vx’-16 X-16>0  |]x>4 T |x>4
V-x'+4x —x'+4x>0 [0<x<4
0 - "0 SN &0<x<l
2x-2 2x-2<0 x<l
~— x<0
L wxt—6x X ~6x20 x50
Bl e £ 0 > o {lx26e
4x-28 4x-28<0 6<x<?
5x+10 Sx+10>0 x>-2
) >0 = o {-2<x<3
V9 -x! 9-x?>0 |x <3 {
4.38.
a) X <3 - A
x> p B
H306pauM Ha PUCYHKE pPasIHuHBIE p 3 P
HOJNONEHUS TOYKH P
Buano, uto npu p < 3 peleHus eCTb
Mpu p 2 3 pewennii ner.
<7
5) {x (Ll
X Zp ous %
Ipu p > 7 peLuenuit Het P 7 p
Hpu p < 7 pewenns ectb N
x<5 WI7777 77777 U SN
B) x> p oae o
. 4 5 P
Ilpu p 2 5 petuennii Het.
Tlpu p <5 peuienus ecThb. i X
x<p ® O77775 77707
2 {xZZ p 2 P
Tipu p 2 2 pemenns ects. Ilpu p < 2 pewcHuit Her.
4.39.
x>3
x>p’

a)p=35; O6)Takxuxpuer; B)p<3 1) Takuxp mer
68



4.40.

(p-2)* ~(p-4)x+(3p-2)>0

a) 1. Heparencteo He wuMmeer peineHud, ecnd  mepsmiffi  (crapuimif)
ko3hdunHeHT OTPHLATENEH H AUCKPUMUHAHT MeHsLre 1nGo pasen (.

2.OHO TaloKk€ MOXeT He UMeTh pelleHuif, ecnM U NepBelif U BTOpOH
koadduarenT pasrb! 0, a cBOGOIHEIN YieH MeHbIle NGO pasen 0.

 [p-2<0 o [P2<0
Vp-4F-4(p-2)3p-2)s0 ~ |p*-8p+16-12p* +16p-16<0
{p<2 p<2 8
—-11p2 -—1[20
1p*+8p<0 p(p ”) X
p<2 8
8 ps0, —sp<2; 0 8 2
—_— < ——
{pz“, ps0 11 1
p-2=0 8
2. {p-4=0 Pewennii Her. Utak, p<0, —<p<2
3p-2<0 n

6) 1. HepagencrBo BoinonuseTesa npu molOkix X, Al Nepssiid koodduumnent
I0A0XKUTENeH ¥ RUCKPUMUHAHT OTPHLIATENCH.

2. HepaBeHncTBO BHLIMONHSETCA npu JMOOBIX X, CCNH W Tiepsuld 1 BTOpoit
K03pdHLIHCHT HyeBbIC, a CBOGOAHBIA H/IEH MOMOXKHTEACH,

p-2>0 p>28
—llp2+8p<0 p>-ﬁ, p<0 X
p>2 0 § 2
p-2=0 T
2.4p-4=0 Pemenuti ner. Urak, p > 2.
3p-2>0

OtBeTnl peineOHMKa HCBCPHBI.

HJoMawnss KOHTPO/IbHaAA paboTa

BAPUAHT 1,
1.18;29; 40; 51; 62; 73; 84; 95
2. M = {1; 4, 9, 16; 25; ...; 81}; uucna, Meupuie 100 u sB:UOLMECH
MOJHBIM KBAIPaTOM Kakoro-anbo HaTypasibHOTO YHCAa,
3.4={1;5),B=1[4,6];C=(-3,2], (AUB)=[1;6]; (AUBNC=[1,2]
11 3

4. 2x+4{<7, ~7<2x+4<7, ~11£2x<3, -5 <xsT

D
5. Buipaxeuue ONpeneneHo, ecm 5x° +2x-320, s 1+15=16:
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—1+4 3 —l-4
:— xz
5 s’ 5

s(x—%)(xu)zu, (x-—%)(x+l)20

) =

==

© o »>
3 -1 3
D - —_ —_—
x_s, xs-1 5
6 x2+2,5x—18>1 x2+2,5x—18—l,5x+6> x2+x—12>
" 15x-6 ' 1,5x—6 T 15(x-4)
no Teopeme Buera: x, =3, x, = —4
G=3et4) 0 yua —acxen - - - -
W o—o—o—»
7 f(x)ZO . 4 3 1
LY [ (x-5
(Bx=1) (2x+3)(5-1) o 3) 1543 ) o
x(x-1) x(x-1) ;
- — + + - -
I<x<5. —%5x<0. -@ 'S —@ © © o
-3 0 1 1 5
2 3
-5+9
2x2 +5x=7>0 X = ; =1
3x-4 D=25+56=81 sty 4
2x+6 b =2 3
2(x I(JH- J>o - - -\
< 2 ’ &N ¥ >
3x-4-2x-6 ~ ~
—— =<0 7 1
L 2x+6 ——
s 2
x>1, x<-l v - + A
1 x=10 2 © © |
<0 _
2x+3 3 10
>1 <—l
*>h X<y 1<xsio Lo
~3<x<10 103 1 10
2
9 3<33% <y
4
-12<5+3xs-4

-E}st—3=>xe[—-1;’7-;—3]=> ANNHR OTPC3KA = 2—§—, cepeauHa = —-4—;-



2x-11 19-2x 2x—ll+38—4x—8x<

+ <2x 0
10. 4 2 4
2x+15 1 x j10x+75-9x+9-15x
>=(x-1)+= >0
9 5 3 45
—10x +27
—_—<0 27
4 10x>27 [x>—=27 7 6
~14x+84 {l4x<84 o7 BI<x<
——e > () x<6
45
Lenwie 3, 4, 5.
BAPHAHT 2.

1, 11; 14; 19; 26; 35; 46, 59; 59; 74; 91,

2. M = {10;19; 28; 37; 46; 46; ...; 91}

MHoxecrBo JBY3HAYHBIX YUCC]I, DN ASICHUH HA 9 JAI0LUX OCTATOK 1.
LA=[,4)B=[2;51C=(3;T)

ANBUC; ANB=[2;4); (ANBYUC={2,7]

4. J4-3126

4-3x26, 3x.<_—2,xs—-§, 4-3x<-6, 35210, xz?.

5. BelpaxeHHUe OnpeaencHo, eciu
8x-15x2-120; 15x2-8x+1<0

2=l6—15-l, xl=fil___l; 2_i:1=1
15 3 15 + - * X
lS(x—~)(x——)SO,.l_gx<l @~ @ -
1 1
x2=45x-3 x2—45x-3+2,5x-5 5 3
l; <0,
5-2,5x -2,5(x-2)
- - + - + X
X 2x2 820’ |
x-—
no teopeme Buera: x =4, x, =2 2 2 4
x-4xx+2)20,—25x<2, x4
x-2
7 f(x)<0
2
3 1
—=| tx+=Hx~-3
(2x - 3P (3x + 1) - 3) (x 2) (x 3)(x )
<0; 20
x(Z—x) x(x—Z)
\(S-l,0<x<2.xz3. + - + + - + X
3 —0—e—o0—0—>
1 0 3 2 3
3 2
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3x2-7x-10<0

2% -1 D=49+120=169 =13
>3
2-3x
7+13 10 7-13
x‘= = o— x2=—-——=—l
6 3 6
1
{x—%?}x+0$0 -1stﬁ§
<
2x—1-6+9x 1x-7
_________)0 >0 hd - -
- —1i3x-zi
r 2-3x Py PN
-1gxs— 1< <10 -1 _12
<x——7- ) —x——3- -7-<x<2 3
“(0 1—<X<3 11 3 ” - -
x-2 1 3 © &
7 2
—MW-» 11 3
I A T [
11 3 3
9. 2574
10<4x-7<20
L <x< 27 = xe [41; 6~1 = nnmnna orpeska =2.5, cepcanna = 5.5
4 4 44
x=-1 2x+3 x x+5 [3x-3-4x-6+x~-12+43x+15
— +=<2- , <0
104 2 3 6 2 6
' x+5 4-x x+1 8-x-5+16-4x-24x+2x+2
l-—+ <3x- <0
8 2 4 8
Ix-6
6 <0 3Ix-6<0 3x<+6 x<;2 T s
=27x+21 -27x+21<0 |27x>21 jx>="09
—_—<0 9
8
Lenoe: 1.

['JIABA 2. Cucremb! ypaBHeHHil

§ 5. OcHoBHBIE OHATHS
5.1.

a)3x+y=

10. INoactasum napy uncen (3, 1) B ypasucuue: 901 = 10, BepHo.
Tapa uncen (3, 1) yaosaeTsopaeT yPaBHEHHIO, IHAHUT ABNACTCA €10 PEILICHHEM
n



6) x* — 2y = 1. Moacrasum: 9 ~ 2 = 1; 7 = 1. Hepepno. (3, 1) — ue pemenue
YpaBHEHus,

B) 5x° ~ y = 134. Tloacrasum: 135 — 1 = 134; 134 = 134, Bepro.

(3, 1) — pewenne ypasHeHuA.

) £+2=—5y; -::—+2=—5 ; 5 = -5 — Hemepno.
Yy
(3, 1) - He pewicHue ypaBHCHUS.
§.2.
2x? ~y2 =1
a)(1;1);  2:1-1=1— gepHo. DTa napa ABIACTCA PEILICHUEM,

6) (Z;ﬁ ); 2-4- (\ﬁ )2 =] — BepHO. 37a napa ABNACTCA PCLICHHEM,

B) (% ;4) ;2 --i“ 16 =1 — HeBepHO. 3Ta napa He ABASETCH PEUICHHEM.

r) (\E ;\G ); 2. (1/5)2 - (\/—5- )2 =1 — BepHO. OTa napa ABAAETCA PCIICHHEM,

5.3.
Mo dopmyne paccrostut A(xqy,) U B(xy)):

= J(x = %) + (3= ) -

a) I=J@-1)+(5-1) =

6) I=J(0+5) + (12-0)* =+25+144 = /169 =13
B) I=J3+) +(1+2)* =5

1) 1= (-8-0)* + (-9-6)? =J64 +225 =289 =17
5.4.
a)2x+3y=6 0)4x-5y=20

RN

B) bx-y=12

DA

| o>
<
-

S bhs
.

Do
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5.
2)2y-x*=0 6)3-y=0
X

5.6.
a)x +y =25 6) x2+y2=
B)x +y =4 r)x2+y2=

O &

2) (r+1f + (=3P =25, (x- (1) +(y-3)7 =52
Leutp (-1; 3). Paguyc 5.

6 (43P +ly7f =1, o S) 4G~ =12

Lewrtp (-5; -7). Paauyc i
) (=107 +(y+1)? =17, (=10 + (- ()P =7}
Hewrp (+10;-1). Paguyc Y17

D) (x-4)P +(y-5)2 =144, (x-4P +(y-5) =12*

Lientp (4; 5). Paauyc 12



5.8,
A(x+2 +(p+1)2 =16 6) (x— 3P+ (y+57=25

B)(x—4)% +(y-1)? =9 Bx+)’+(y-3)’ =4
] L) ‘ £ 3 .‘

a) x> +(y=3)% =36 6)(x+2 +y* =9

v

T N

B)x2+(y+6)° =4 ryx-472 +y2 =25

Lo
£
-
»f
-

\i/
"
A
L)
-
®
B



ficlnlu {(a, b) — teHTp M R — paxuyc, TO ypaBHCHUEC HMEET BHA:
(x-a) +(y-b) = R;

a) (x—l)2 +(y—2)2 =9;

6) (x=(-3)2 +(y-8) =112, (x+3)* +(y-8)* =121;

B) (X-0)2 +(Y'(-IO))2 =72, x2+(y+10)2 =49;

D (c-(=5) +(r-(2))F =42, (e+58 + (p+2) =16,

5.12.
a) Oxkpysirocts ¢ ueHtpoM (0; 0). Paguyc ee 2.

(x-0P +(y-0f =22 *+3* =14
6) OxpyxHOCTB ¢ LeHTpoM (0; 0). Paauyc cc 1/3- .

(x-0) +(y-0p =(~/§)2, xreyt=3

B) OkpyxknocTs ¢ ueHtpoM (0; 0). Paxuyc 1,5.
(x-0F +(y-0F = (15, x°+y*=225

I
r) OkpyxHocTs ¢ ueHrpoum (0; 0). Paauyc —2- .

(x-0F +(y-0y =(-;—)2, ¥yt =

5.13.
a) OxpyxHOCTb ¢ UeHTpoM (—2; 2), Paguyc 1.

(x-C2P+(-2P =1, (x+2P+(r-2) =1

6) OxpyxHocTs ¢ ueHtpoMm (3; ~1). Pazuyc 2.
(=3P +(-C1)f =22, (x-3P+(+1)} =4

B) OxpyxnocTs ¢ neHTpoM (1; 4). Paxuyc 2.

(x-1P +(y-4PF =22, (x-1f+(y-4F =4

r) OxpyXHOCTb € LieHTpoM (—3; ~2). Paauyc 1.
(- + (-2 =12 (x+3F +(y+2F =1
Z)'l(‘;;cpymnocn ¢ ueHtpoM (0; -2). Paauyc 2.

(r=0P +(y-(-2)f =2% x> +(y+2f =4
6) OxpyxHOCTb ¢ LeHTpoM (-3; 0). Paauyc 3
(-3 +(r-0P =32 (x+3f +y* =09

) OxpyxHocTb ¢ rieHrpoM (0; 3). Paauyc 3.

(x=0F +(y-3P =3% x> +(y-3f =9

1} OxkpyxHocTs ¢ ucuTpom (1; 0). Pamnyc 1.

-1 +(y-0P =12, (x=1P +)% =1
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5.15.
) (x+2P+(-3)%=0

(x+2)220, (y-3)"20 nosromy paécucmo 0 noctwraercs, xoraa oba

CAaracMblX paBHsl 0,

Te (x+2)'=0 {x+2=0 { =-2
Cly-3r=0 p-3=0 |y=3
6) V2r—1+[2y+3|=0, V2xr=120 u |2y +3]20,

x-1=0 |*773

aHanoruuno ¢ 100 (a)
2y+3=0 3

B) ananoriuro ¢ 100 (a) {3): —: =0
y =

5.16.

a) 4+9=13 BepHel 00a ypaBHEHUS Ssaserca
2:2+3=17 ) )
6) {4 +3= = 3 3 = HeBepHbI 06a ypaBHCeHHUS. He saBnsercs
B) 4+33=13 _ BTOPOE HEBEPHO He ssnsercs
3+2=1 P prO-
r) 4+9=4 MEPBOE HEBEPHO He ssaaercs
10-6=4 ~NCPBOCHERCP :
sa7.{xtvy? =1
y-2x=1
0+ri=1
a) { — o6a BepHBI. Asnserca
6) {1 J; _'; ! (_ =1 — [ICPBOE HEBEPHO He asnsaetca
B) {:)J'(; 10_ 17 BTOPO€ HEBEPHO. He aBasetcs
T) I+1=1 006a HeBepHbI He sasnsetcs
1-2.0=1 pHbL
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o

5.18,
a)

M
[y

qu(l3)
\ 1/

\

o TV

Otser : (-3;6) ; (3;6).

5,19,
a)

L{

—

2

Orser: (-2;-1) ;(1;2) .
r)

Oreer : (-3;5); (1;-3).

6)

Orset : (-3;1); (15-3).
B)

2
+ «* 4 3 3 v

Otser : (-2;4) ; (4;-2).
5.20.

a) {x2+y2=] {2):2 =]

JlBa pemienus.
6) y=2x-1
(-1 +(y+2)2 =9

y=2x-1
x2-2x+l44x? +d4x+1=9
—?:l+35=36=62, X, =

.
=

Oteert : (-1;-4) ; (2;2).

r)

Otser : (-2;-3) ; (2;3).

[ (B A

y=2x-1
(x—l)2 +(2x-—l+2)2 =9

y=2x-1
5x2 +2x-7=0
-1+6 5 _ -1-6 7

X, =

5 7 5 S




Hauiny Apa 3HaYEHUS X, 1S KOKAOrO €CTh COOTBETCTBYIOWICE V.
2 peticuu,

2 2= 2 -0 =
5) x +y 4<::> y +y-2=0
y=.x"—2 x2=y+2
V+y-2=0= y=-2,y=1>
pewuenue: (0; ~2), (\/5;1), (—«/5; l) = 3 peinenus.

2 2 _

r) (x+2) +(y—2) =1
y=+vx+1

Moctpoum rpadukn 1is 060UX ypasHeHUki

Ol —
—

Her Toyek nepeceyenus, Cnel0BaTeNbHO HET peLCHUIA.

5.21.
a) 6)
& 7
N ;
E )4 [
4> E -
Otser : (-1;0). Orteet: (1;1) (1; -5).
B) r)
o
) 2 4 13 8 10 TZ:
-
Otser : (05-1); (6;-1). Orser : (2;2) .
5.22.

a)2x-3y>6,-3y>6-2x, y<%x—2

2
[TocrpouM npamyio y = ;x -2.
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B) 12-3x-2y<0
Crpoum npsmyto 12 - 3x -2y = 0;

2y =12-3x y=6—%x

2




5.23,

ayxy>0 6) xy<1. Crpoum xy = 1.
runepbona
x 0 moGoe x 1 -1 -;— 2
1
y | moGoe 0 y 1 -1 2 2
xy=0
¥y
0 x

B) xp <0 (cm. 108 a))

ws0

AN

5.24.
a)(x-2y+ (y+3)’ <4

X

TloctpouM oxpyxHocTs (x — 2)2 + (y + 3)2 =

BHYTPEHHOCTS Kpyra 6e3 rpaHHIbL.

6) (x+4) +(y-2)*29

4. Pemenuem Gymer

Moctpoum okpyxmocTs (x + 4)° + (y — 2)> = 9. Pewennem Gyaer qacts

TUI0CKOCTH, JICXKalas BHE Kpyra, BKTIOUas rpaHully.
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Moctpoum okpykHocTs (x + 3)° + (v + 1) = 25. Pewenuem Gyzmer
BHYTPEHHOCTD KpYyra C rpaHuuci.
r)(x-3)P%+@y-47>16

A
7
Toctpoum okpyxuocTs (x — 3)2 + (y - 4)” = 16. Pemennem GyneT 4acTs

NACCKOCTH, JIekKaIlasA BHE KPYTa, HE BK/0YasA FPaHuULLy.

5.25.

a)(r+5y+(y-2)'=r

(T.K. OH& KACaCTCA OCH Y) = r=5 = (x+ 5y +(y-2)>=25

6) (x— 12)*+ (y + 5 =17

(T.K. OHa MPOXORWT Yepe3 Havalo koopauHar) = r = 13 = (x - 12 ~
+(y+ 5P =169

B) (x+ 47+ (p+6)° =7

(T.K. OHA KAcaeTCa 0CH X) = r=6 = (x +4)* + (y + 6)* =36

-2+ -1y =r

(T.K. OHA HIPOXOJT 4epe3 TOuKy (—4; 7)) = r=10 = (x—2 +(y - 1) =100.

5.26.
a) A(-4; 7), B(6; -3)
A+ B
Lienrp okpyxnocti O = —— => 0(1;2)

2 = -1 +@y-2=50
Pamuyc pasen ‘5§| ={(6-1)2+(=3-2* =52
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6) A(-1;-6), B(7; 0)
Ilenrp oxpyxHocTh O = ; = 0(3;-3

Pauyc pases |ﬁ| =J(7-37+3 =5

5.27,

a) Lentp okpyxnoctu: O(xg; 0) = (x - x0)’ + )2 =17
Oua npoxoaur ucpes (—4;4) => (x, + 4)* +16 = #*
Ona npoxoaur uepes (—4;0) = (x, +2)* =

-3+ +3)P=25

X, =—
0
=

7 2 2 _
=2{x+7) +y =25

6) Uentp okpysnocti: O0; yp) = x> + (y Vo) =

Ona npoxoauT 4epes (8;0) = 64 + y? = r?

Ona npoxoaut uepes (—6;2) = 36 +(y, = 2)* = r* } r= 10
=3 +(y+6)7 =100

5.28.
y==-5x+5
2
% ) 2 F) 4 3 e
2]

=-3x-9

a)

6) 0y -x+2)=0 & xp-4=0ummx+2y=0
unepGonaxy ~4 =0

npaMas x + 2y = 0

bt D) ) B

B) (dx+3y-12)(2x-9y+18)=0 < 4x+3y-12=0
w2x -9 +18 =0.

Crpoum 5TH npameie: y=—-§x+4 H y=—§—x+2.
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4
=~=x+4
Y 3 +

r)(x—5y)(2y-—f2)=0 <= x—5y=0,2y=x2=0.

x %
CTpouM npamyto y = 3 ¥ napaboay y = 5

Ajm——

6) x> + 3 — 6x + 2y = 6. [peoOpazyeM ITC BLIDAKCHITE:
P-6x+9)-9-6+03*+2+1)-1=0
x-3P+@+1)Y2=16

B)



r)x* +)? = 6y — 4x — 4. TpeoGpasyem:
¥+4x+4+)-6y+9=9
x+27+(p-3%=9

5.30.
a)2x-3y=7
HOK (2; 3) = 6. Pemenue (2, — 1) ynonneTBopsieT YpaBHeHH:O. 3HAUHT
pewenue x = 3k + 2, y = 2k - 1, rne keZ - TOXE YHOBACTBOpSET
YPaBHEHUIO:
6k+4-6k+3 =7
7 =7, BepHo aaa moboro keZ.
6)2x+3y=1
HOK(2; 3) = 6 pewenue (2; —1) ynoBaeTsopser ypaBHCHHIO = pPELICHHE X
=3k+2
y =-2k-1,rae k€ Z ynosneTBopacT ypaBHeHHIO g moboro ke Z:
23k +2) +3(2k-1)=6k+4-6k-3 =1.
B)Sx+3y=13
Ananormido, KOH(S, 3) = 15, pewenve (2; 1) — ynosnerBopaer = x = 3k +
+2,y = -5k + 1 Toxe yaosneTBopseT ans moboro ke Z.
r) 4y - 5x = 19; pemenue: (-3; 1)
HOK(5;4) =20 = x =4k~-3,y = 5k + | - pewenue ana moGoro ke Z.
5.31.
)9’ -47 =5
Bx-)3x+2)=51=1:5=
{3x—2y=5 {3x—2y=l
HIH Hiu
3x+2y=1 Ix+2y=5

6x=x x=1 x=1 x=1
= WIH = WK
3x+2y=1 3x+2y=5 y=-1 y=1
takke (3x - 2))(3x + ) = (<5)(=1) = (-1)(-5).
OrcioAa nosyyacmM:

x=-1 =-1
HIH -
y=-1 y=1

(15 1 ¢4 =1); (15 1) (=15 1),
6)x*-9%=7= (x-3)x+3y) =1
7 - nmpocToe => aHANOruuHO ¢ a) nonyuacM, (4; 1); (4; -1); (—4; 1); (4; -1).
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3.32.

axy=2u+ty

Xp-2)=y~2+2,(y-2)x-1)=2-1=1 = (I)}-2) = (=2)~1)

— y-2=2; y—2=1; y-2=—{; y-2=-2:>
x—1=1 x=-1=2 jx-1==2 x—-1=-1

Oreer: (25 4); (3; 3); (-1; 1); (0; 0).

2

2
6) 2 +xy-Y =5 (2x)1+2y+y7-{—-2y’=10

»Y 9 y 9 y.9
x4z | ==pP =10, | 2x+=—=y || 2x+Z=+=y |=10
(x 2) i (x24y)(x24y)

(2x—-}y)(2x+-lzl—y)=10=10v1=1v10=2-5=5-2=(—l0)~(—l)= HTA
QHATOTUYHO.

Orteer: (2; 3): (2; -1); (=2; 1); (=2, -3).

5.33.

10a+b=6(a+b), ab—"?

4a=5h= a-npenutca na s

0<a<9

Orser: 54.

5.34.

}:oa=5:>b=4=>213=54

2
y—-x-=0
» {M; .

Touku nepeceuenus (0; 0), (1; 1)

4 K 1 1 4 [3 l'.
2 2 _
6) x“+y ';4
y=05x+2
Touka nepeceucnus (0; 2)
. ] W L e g

0 {(xn) Fy- =9

>
y+l=x o
OKPYXHOCTD € ueHTpoM (—1; 1) 1 .
paxunycom 3. ] R
-4 -1
Sé

Ha rpaduka BuaHO, uto Touku (2; 1) u %‘”L *
(~1;—2) — peLIcHNA CUCTEMBI. Cgelr=3
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o [0+ ar =16
x+y=1

OKPYXHOCTB € HeHTPOM B (1; 4) u

pannycom 4,

H3 rpaduxa suauo, urto Toukn (1; 0) u

(5: 4) - pemrenys cHeTeMBL,

5.35.

9 {y =|x;

x* + y=2-napaona y =2 ~ x*
x 10 1 -1
2 11 j1
U3 rpaduka Buaso, uro touku (-1; 1) u
(1; 1) yroBaeTBOPSIOT CUCTEME.

x4yt =1

— OKpYXHOCTB C
{y=|xl—1

LUEHTPOM B Hadajiec KOOPAMHAT M

paaunycoM 1.

U3 rpaduxa: (-1; 0); (1; 0) u (0; ~1)

pEIICHUS CUCTEMBI YPaBHEHHUIA.

¥ —y=3-2x
— napabona y =
y=|x+1-4
=x+2x-3
Mpeo6pasyem: y =x*+2x+ 1 -4
y=(t1)-4
x 0 1 —1
2 1 1
(=2; -3); (-1; 4); (0; -3) — peweHns.
xZ +y2 =9
r) — OKPYXKHOCTb €
y=|x|-—3

HEHTPOM B Ha4Yane KOODAUHAT H
paanycom 3.
H3 rpadmxa: (-3; 0); (0; ~3); (3; 0) -
PeLCHHS CHCTEMBI.

5.36.

a) INoncrasum (1; ~2) B ypaBHeHus: {

\ ../ *
/
A3
:—4
v
3
0
=3 3 x

-3

2 2 _
pe-2=2 {p =4 Tpu p=2.

1+4=p+3 |p=2
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2 - -— -
6) IMoxcraeum (1; -2) B ypaBHCHHA: {p —4p=5 < {(p SNp+1) =0 .

4+9=2p+3 p=5
flpu p=5.
5.37.
2) {y—x2=4 {y=x2+4 {y=x2+4
y+px=4 x2+4+px=4 X(X+P)=0

s Toro, arofel CHCTEMa HMENa OHO PELICHHE, BTOPOE YpaBHCHUE A0/HKHO
HMETE 0/IHO pelIeHuUe.

Ono umeet pemenns x = Q ¥ x = -p. YToOs! OHU COBMANY, P ACHKHO ObITh
pasHo 0. p=0,

y-px+3=0
y=(x-1)"-3
Pewnm o1y 33zauy rpadnucckn, Moctpoum napabony y = (x — 1)* - 3.
Y
y=(-ip-3
\ -
R N CRI 62 2N
-1 x
e
- -3

y = px -3 — npamad. O1Ho peuieHre (13 rpaduka) Moxer GbiTh TIpy NpsAMoi
y = -3 um x = k, rac k — moGoe. Bropoe OvITH HE MOXeET, T.K. B HalleM
YPaBHEHHU CCTh TICPEMEHHAS ¥,

Torna,px-3=-3 = p=0.

5.38.
{xz +y? =4 {x2+y2 =4
y-x'=p |y=x’+p
gy PaccmorpuM rpadukn 0GoHX ypaBHEHMH,
I'padpux 1epBoro — OKPYXHOCTB C HLEHTPOM
4 (0; 0) u paguycom 2.

Ipaduxk sroporo — napaGona y=x’, casuuyTas
x  BBCDX Ha BETHYHHY D.

2\ o i 6 a)[lna Ttoro, yroGel ObUI0 3 pewenus, napaGona
Kﬂ AODKHAa MMETh BepiuuHy B Touke (0; -2). To ectw
p=-2.
6) ina Toro, wrobel Owmo 1 pewenne, napabonra ZOMKHA KacaThcA
OKPYXHOCTH. DTO MOXeT GbITh TONBKO ecim e¢ Bepurnna — (0; 2). To ects p = 2,

5.39.
. X +y<0;
y=2x>0.
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Toctpoym napa6oiy y = —x° u mpAMYIO y = 2x.

6) y—«/;z():
x-2y20.
o x
Pewrnm rpagmdecku. Tlocrponm rpaduku GyHxuai y=\/; ] y=5.
OfI3: x20, y=vx
X 0 i 4
y 0 1 2
§ 6. MeToanl pemueHHs CHCTEM YPaBHEHHI
6.1.
y:x-—l y=x-~1 y:x._]
a){xz—2y=26 {xz—-Zx—24=0 {x=6. x=-4
o Teopeme Buera: x; =6; xy =4
Pewenus (6; 5), (-4; -5).
5) {x=y2 x=y?
x+y=6 |yp24+y-6=0
_ 42
no Teopeme Buera: x; =2; xy = =3, {;;;’ y=-3
Pewenus (4; 2), (9; -3).
x=y+3 x=y+3 x=y+3 x=y+3
B)y. 2 ., _ 2 4 2 4 e =5 =3
Yy -2x=9 |y -2y-6=9 |y°-2y-15=0 (Y= )
n=3; yp=-3

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



nly=x Jy=+ y=x*

x-y=6 |x-x"=6 |2_x_6=0
no reopeme Buera: x =3; x; = -2 . Pemenus (-2; 4), (3; 9).
6.2,

a) xy=-2 y-yt=-2 Jy?-y-2=0
xty=1 |x=1-y x=1-y
ey ey Y=L y=-1
no Tcopeme Buera: y =2, y;, =~1, {x=l—y
Pewenus (-1; 2), (2; -1).
5 {5%* +2y=-3 S(y+50 +2y=-3 [5y* +52y+128=0
x-y=3 x=y+5 Xx=y+5

—€—=262—5»128=676—640=36

-26+6 ~26-6 32

= =—4; =—-——=——=—6,4
b g 5 V2 5 5

y=—49 y=—6’4 . " .
{x —y+45 Pewenns (1; 4), (-1,4; -6,4).
. x+3y=11 x=11-3y x=11-3y

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

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

Yy =2 {y=2, y=4 (5;2),(-1;4)
9 x+y=8 {x=8-y x=8-y

=12 @B-yp=12 1)?-8y+12=0

no teopeme Buera: y; =6; y,=2", {;"_’i‘i’l -6

Pewenus (6. 2), (2, 6).

6.3.
o 1 -w=12 [y’ -Gy-10)y=12 [y*-5y+6=0
Jy-x=10 x=3y-10 x=3y-10
C =3y, =2 Y= y=3
no teopeme Buera: yy =3, y, =2, {x=3y—|0

Pewsenns (-4; 2), (-1; 3).
6 127 -y =32 |2 -(x-8F =32 [s*-16x+48=0
2x-y=8 y=2x-8 y=2x-8
10 Teopeme Buera: x =12: x, = 4, 1¥=% x=12
P - =le; =4, y=2x-8
Pewenns (4; 0), (12; 16).



8) {sz -xy=33 {Zx

2 x{ax-17)=33 {2;:2 —17x+33=0

dx-y=17 y=4x-17 y=4x-17

D=289-264=125, 5 =23 L., 1723 4
2 4

i1
=3 x=3 PemeHm(lzl;S),(ZS;-S)
y=4x-17
1=y =24 [@y+7F - )% =24 [3y% 428y+25=0

2y-x=-71 |x=2y+7 x=2y+7
D 5 _14+11 ~14-11 25
—=196-75=121=117, y = ==1; y, = = —
4 gl 3 2 3 3

25
{y——l, Y=7TF Pemenus (5: -1), (—232;—2-2]

x=2y+7
6.4.

3

2 {x2+xy—-y2=ll {(2y+])2 S2y+1ly-y? =11 {y2+y—2=0

x-2y=1

no Teopeme Buera: y| =
Pemenus (3: 1), (-3; -2).

xy+y2+x—3y=15
x+y=5

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

x=2y+1

x=2y+1

C oy = d¥=L y=-2
by = 2’{x=2y+l

y(—y+5)+y2 —-y+5-3y=1}5
x=~y+5

Peweunue (-5; 10).

y=x=-2 y=x-2

{x2 +xy—x—-y=2 {xz +x(x-2)-x-x+2=2 {2x2 -4x=0

x=0, x=2 . .
{y= —2 Pewcnng (0; -2), (2; 0).
2, .2 _ 2 _ = =
) ¥y H3y=-l Byt = y=1 y=-1 Pewenus (-2; 1), (2, -1)
x+2y=90 x==-2y |x=-2y
6.5.
2
|+l=i 1 +_|_=_5_ -~ 10y +23y—6=0
aix y 6 {2y-1 y 6 6y(2y—-1)
2y-x=1 |x=2y-1 x=2y-1

PewmM nepsoe ypasHeHme.

2_
10y° -23y+6 0
6y22y-li

10y* =23y+6=0
6y(2y-1)=0
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B+17 . 23-17

=2; = =0,3
V2 20

D =529-240=289, y =

y=2, y=03 _ _
{6y(2y-—l)¢0 & y=2 y=03

Ja y=2, x=2:2-1=3. Jaa y=0,3, x=2.0,3-1=-0,4
Pewmenus (3; 2), (-0,4; 0,3).

_S__E i_ 5 12 4 - -2x" +15x+3 _
6)sx xy y @94x x(x- 3) x-3 < x(x-3)
x-y~-3=0 y=x-3 y=x~3

Pewrnm nepBoe ypaBHeHuE:
2x —15x+27 (2x-9)(x-3)=0
—_——=0
x(x-3) x(x~-3)#0
Otset: (4,5; 1,5).
2
I 1 1 |1 1 1 0 =2y +y+6

B4y x 34y 20p+1) 3 6y(y+1 =0
x=2y=2 {x=2(y+1) x=2(y+1

Pewunm nepsoe ypaBHeHuc

ox=45=y=15

2y -y-6_ ~y-6=0
Tey(y+1) 6y(y+l)¢0
1+7 17 3
D=1+48=49; yymem—m=2 y) = ameee = ==
341 2 Y2 2 2
=2, y=-2 3
yes re 2o y=12, y=—-£ Peweus (6; 2), (-1; -=
6)(y+1)#0
2
R A L w3y | Tyo9-y oy
NDix x y v+l yi;+) o +0)
x-y=1 x=y+l x=y+l1

Peunm nepsoc ypaBHEHHE:
-2 - 2 _ 2 _
»2 +6y 9_0<___>{-—y +6y-9=0 {-g~3) =0 o3

Yo+ wWy+1)=0 Wy-1)=0

Peiuenue (4; 3).

6.6.
) a+b=3
a-b=1
3aMeHuM mepBOe ypaBHCHHE CyMMOH NCPBOTO H BTOPOTO.
2a=4 a=2
{a—b:l {b:a-—l Pewenue (2; 1).
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-a+Tb=13

3aMeHHM BTOPOE YpaBHEHHE CYMMO# NEPBOro W BTOPOro.
{a+2b =5 {a =5-2b

5) {a+2b=5

Pewenue (1; 2).

9 =18 b=2
) 2a+3b=3
2a-3b=9

3amenuM nepeoe ypaBHEHHE CYMMOM NMEPBOTo U BTOPOIO.
{4a =12 {a =3 {a =3 Pewenue (3; -1).

20-3b=9 |6-3b=9 |b=-1"
) 3a+5b=8

-3a+b=-~2
3aMEHHM AIePBOE YpaBHEHHE CyMMOi TIEPBOTO U BTOPOTO.
6b=6 b=1 b=1 )
{—3a+b=—2 {—3a+b=—2 {a=1‘ Pementne (1; 1).
6.7.
) 40m+3n=-10

20m—-Tn=-5

VMHOXKUM BTOPOE ypaBHCHHE HA (—2), 3aMEHHM BTOPOE YpaBHEHUE CYMMOIi
NEPBOro U BTOPOTO.

I

40m+3n=-10 [40m+3n=-10 fm=-= Pewserme | L0
17n=0 n=0 n=04 rid

Im+2n=05
% {2m’+ Sn=14

3
VYMHOXHM BTOpOE YpaBHEHHE Ha (-—-—5 . W 3aMEHMM BTOPOE ypaBHeHHE

CYMMO#H NCPBOTO H BTOPOTO.

3m+2n=105 _ __
{ {3m+ 2n=10,5 {m =-05 Pewctne (~0,5:1).

-lzln=—5,5 -1ln=-11 n=1

15m+3n=3

VYMHOKUM NEpPBOC YpaBHEHHME HA (—3), M 3aMEHHM NepBoC ypaBHEHHE
CYMMOJi IEPBOTO ¥ BTOPOTO.

n=0
-3n=0 n=0 1
{15m+3n=3 {|5m=3 {m=% Petnenme [3’0)'

) {5m+2n=l
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94

) dm+Tn=11
Sm-2n=3

7
YMHOKHM BTOPOE YPaBHEHHE Ha 7

4m+7Tn=11 dm+Tn=11
{35 21 {43 5 {4m+7n—1l{n—-l

—m-Th=— |—m=— = m=1
2 2 2 2

Pemenne (l;l).
6.8.
2, .2 _
2) x2 + y2 =61
x“ =y =11
3aMeHnM NEPBOE YPABHEHUE CYMMOIE IEPBOTO W BTOPOTO.

22 =72 x% =36 {x=i6
{xz—y2 =11 {36-y2 =11 ly=1%5
Peennsa (6; -5), (6; 5), (-6; -5), (-6; 5).
2x? —y2 =41
2x2 +y2 =359
3amMeHHM BTOpOE YPABHEHUE CYMMOH TIEPBOTO U BTOPOTO,
{sz ~y2 =41 {2::2 —y2 =41 {5o_y2 =41 {y=i3
4x2 =100 x2 =25 x=15 x=15
Pemenus (5; -3), (5; 3), (-5;-3), (-5; 3).
) {xz —3yz =22
x°+3y° =28

3aMeHHUM TICPBOE YPaBHECHHE CYMMO#E NEPBOTO U BTOPOTO.

2x? =50 x2 =25 {x =15
{12 +3y? =28 {25+3y2 =28 (r=%l
Pewenus (5; 1), (5; 1), (-5; -1), (-5; 1).
N {xi —Zyz =14
x“+2y“ =18
3aMeHHM NEpBOC YPaBHEHKE CYMMOI IICPBOro M BTOPOTO.

2x% =32 xt=16 x =14 {x=:t4
x2+2y =18 |16+2y2 =18 |2y =2 |y =%I
Pewenus (4 1), (4; 1), (-4; 1), (=4; 1).
6.9.

a) x2y2+xy=2
2x+y=13



Bsenem nepeMeHHy0 I = xy. [lcpBoe ypaBHEHHE NPUMET BRI 2 +1-2=0
no teopeme Buera: f; =15 £, = -2
Pewuim o OTACIBbHOCTH ABC CUCTEMBI

x(3-2x)=1 xy=-2 x(3-2x)=-

{2x+y 3 {y 3-2x {2x+y=3' {y=3—2x
2 -3x+1=0 2x*-3x-2=0
{y 3-2x {y=3—2x
D=9-8=1, D=9+16=25,
x=§-—ﬂ=l X =§:l=l x=§+—5= =-3-1§=-—l-
4 T 4 2 ' a2

1 1
x=1, x=—2— x=2, x=——2-
y=3-2x y=3-2x

|
L= ), | -
Pemenus (1; 1), (2,2J,(2 1) ( > )
6 {3(x y)-20x-y)* = -2

2x+Ty=-5
Beenenm nepemeHnylo p=x -y
I[TepBo¢ ypaBHEHHE NPUMET BU

3p-2p2=-2
2p%-3p-2=0
3+5 3-5 i
PewnM €ro: D=94+16=25; p,=——=2; ==
by 4 P, 2 2
Pemium OTACABHO JBE CHCTEMBbL®
x-y=2 xX=y+2 x___y=__1_ x=y___l_
W+Ty==5" (2y+4+7y=-5 2, 2
{x=y+2 2x+7y==-5 2y~-1+T7y=35
9y =-9 x=y-%-
X=y+2 9y=__4
=-1
Y 17 4
x=1 y=-1 x=_ﬁ’ y=—~§-
Peuienus (1; -1), _H,_i
18" 9
x [ x 2
S5—+—| =14
By (y)
5x+3y=13

95



BBeAeM HOBYIO MEPEMEHHYIO g = z,
y

IlepBoe ypaBHEHUE NPUMET BUX!
5g+g’=14;g2+52-14=0

D=25+56=81
-5+9 -5-9
= =2’ = =—7
&1 2 82 2
To ectb L) Wi o7
y y
PetiuM OTACABHO ABE CHCTEMEIL
%:z {x=2y, y#0 %=—7 {x=—7y, y#0
b 1 - r - -
Sxr3p=t3 WO¥3y=13 Sxe3y=13 UPrriy=B3
x=2, y#0 9
? =—, y#0
{y:l x 32 Y
13
Y
Pewenus (2; 1), —9—1—;-1—3- .
32 32
r 4(x+y)2—7(x+y)=15
5x-2y=1

BsencMm nepeMerHyo p=x+y,

IlepBoe ypaBHEHHE NPUMET BHLT 4p2 -Tp-15=0
7-17 _ § 7+17

D=49+240=289=17%, pj=——n=-=; p, = =3
14 3 2 P, 3
Toccn,x+y=-% wim x+y=3
PeriuM OTACTBHO JBE CUCTEMEL:
r _ -3
5 x=—£-—y x+y=3 ’ x=3-y
Xty=-7| 4 5x=2y=1"|15-5y-2y=1
Sx-2y=1 —2—5——5y—2y=1 x=1
- y=2
_x-‘——s-—- x=__3-
PR T
2 7,12
1 U7
Pewcnus —-2-;—2 (15 2).
14 28
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6.10.
xy x+y)
2 {xy+(x+y) 5°
Cucrema npuMeT BuA
{pt=6 {(5—t)t=6 {51—t2=6 {t2—5t+6=0

p+t=5 \p=5§5-t p=5-t p=5~t

BBe/iem HOBbIE MepeMENHbe p=xy U {=X+).

no Teopeme Buera: f=3;¢, =2, Egz ;:; 1;255 2123
To ¢cte (1) {x+y2 3 nu (2) {x+y3 2

PewnmM nepeyio cuctemy:

x+y=3_[x=3-y x=3-y
{xy=2 Q{( =y =27y -3p42=0

no Teopeme Buera: yy =2; yy =1
mpy y=3:x=3-2=1; mpu y=1:x=3-1=2

Iina nepwoit cucremyy pewenus (1; 2), (2; 1)
PewnM Bropyio cucremy:

x+y=2 =2~y X=2"y
xy=3 2 v = yz—-2y+3=0
-?-.—.1—3:—2<0 PeuieHuii Her.

Pemennamu ucxoauoit cucreMs! 6yyT pemenus cucremst (1).
Pewenus (1; 2), (2; 1).

6 3x-y)2+2(x+2y)2=5 3x-y)2+2(x+2y)2=5
2x+2y)—-x+y=l 2x+2y)-—(x—y)=l
BBenem HOBBIC NEPEMEHHLIE p=Xx—y U I=Xx+2)y.

2 2 _ 2 2 _ 2 - =
CHoTena MpHMET BUL {;p +2? =5 {3(2:—1) +27 =5 {7: ~6-1=0

t-p=1 p=2-1 p=2t~1
Dogrraie g3, 20 L
7 7 7
1 2 9
=1 =2~—‘=]; foom—— =t l=-Z
h ! waiETyrTTy 7
9
l _x—y:.-._
To ects (1) { | () 7
+2y= 1
X+2y=-—
7
PelumuM NEPBYIO CHCTEMY: x=y=1 Jx=y+l x=1
Tx+2y =1 {y+1+2y=1 |y=0

4-9293 97



PeliuM BTOPYIO CHCTEMY:

geye—2 |x=p2 xmy—a |x=-L2
” 71 ;) 7 1 y87 82l
x+2y=—7 y—7+2y=—7 3y=7 y=a
Pemerns; (1; 0), (-——12-('-;-,-28—1-)
5(x + y)+ 4xy =32
®) {xy(x+y)=12

BBeacM MEPEMEHHBIE f=X+Y U p=Xxy.
CucreMa NpHUMET BHJ

5 5
{5t+4p=32 {4p=32-51 p=S=gt |p=8-71
p=12 pr=12 (8 z} 2 _gr412=0
4 4
D 4+1 4- 12
7—16 15—1 fl—T-—4 T—-—s—
4 4
npH t=4; p=8~-—.4=3 npun t=— p=8—-l-52—-§-=5
+y=4 + 2
H'rax,meem(l){x Yo @) MY
xy=13
xy=3
Ax+y=4 [x=4-~y J‘ 4-y
Pemim cuctemy (1): {xy=3 {(4 .Yb' 3 -4y+3=0
=4~y y=3

X
no Teopeme Buera:
pe {y=l,y=3 »n=1

g y=1: x=4~1=3; Jng y=3, x=4-3=1;
Pemenns cucremel (1) (3; 1), (1; 3)
PemumM cucremy (2):

_12 12
x+y=15Z x—S Y x—?—y
xy=5 (E—y)yﬂ y’—-]-2-y+5=0
b 5
D_1_44___20_l44—-500<0
25 25

PewcHuit uer.
Pemenuamn ucxonHolt cncrems: 6yayr pemenns cucremsl (1),
Pemenus: (3; 1), (1; 3).



r) 2x+y)2+3x+2 )=5
Mx+2y)-2(x+y)=5
Beenem nepeMeHnbie t=x+y ¥ p=x+2y
2
2 2 2p°+5+2p=35
Cuctema npuUMeT BUIL {ZP +3t=35 {Zp +3=35 4

3#-2p=5 |3=5+2p ,=3+%,,

5 5
npu p=0:t=-3—+ ==-3—; npu p=-1 p=

W
{
wlnre
i
L

x+y=0

To ects (1) {H 3y 5 W@ f‘ gy‘_“l'
3

x+y=0 -x-y=0
Pewmnm cucremy (1): 42 _3
)

x+2y=-§-

3ameHnM BTOPOE YPABHEHHNE CYMMOH BEPBOTO ¥ BTOPOro

x+2y=1 |x+2y=1
3aMCHUM BTOPOE YPABHEHHE HA CYMMY [1EPBOI0 U BTOPAro

-x=-y=1|x=-3 __,
{y=2 {y=2 . Pewicuus: ( ) (=3; 2).

6.11.

Pewum cuctemy (2): {x+y=—l {—x—y:l

x+y= 6 y=6 =6 X+y=6
a
! {x _y =12 {(x+yXx y =12 i6(x y =12 {x-—y=2
3aMeHUM NEPBOC YPABHEHNE HA CYMMY TIEPBOTO # BTOPOTO

I’2x=8 x=4
J . .
(x-y=2 {y =2 Pewenue; (4: 2).
6) x_y=l x=y+l

x? +y2=5 (y+1)2+y2=5

x=y+l n=1
no Teopeme Buera:
P {y2+y—-2=0 ya=-2
mpu y=1: x=1+1=2, npu y=-2, x=-2+1=~1

Peurtenns (2; 1), (~1;-2)



8) y 2 x—y=2 x-y=2 x—y=2
x2 —y =8 (x yXx+y) 8 2(x+y)=8 X+y=4
3aMeHHM NEpBOC YPABHCHME HA CYMMY NEPBONC H BTOPONO

2x=6 x=3 )
{x+y=4 {y:l Pemenne (3; 1).
r x+y=§ x=5-y
x2+y? =17 |(5-9) +y2 =17

x=5-y =4
o TeopeMe BHera:
P {yz ~5y+4=0 y2=1

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

6.12.

2 2 2 2
X=y“=3 |x=-y°=3
8
) {x‘-y‘ =15 {(x2 —y2L2+y2)= 15
x? -y =3 —y =3 |x? —3+y x? —3+y
3(xz+y J=15 |s2+p2 =5 [2p243=5 |2 =1
=4 [x=12
2=t y=il'
Pewenns (2; 1), (2; —l). =2 1), (-2-1)
x -2y =1 Jxt=2p2+1
43y =129 |22 +1f 43,4 =129
{x =2y +1

7y* +4»? ~128 = 0 - GuxranparHoe ypasnenHe,
2+30 2y _—2-30_ 32
4’(y )z‘

-;?--44-896 900, (%), =

He MOXET, T.K. J° 20

24,2 2 . =
Vrax {x2-2y +1 {x =9 {x—:tS

yi=4 yi=4 y=%2
Pemennn (3; 2), (3; -2), (-3; 2), (--3; -2).
2 3y +15

X
. {2x2—3y2=15
4_ 4 _
¥ -yt=80 (3)1 +15) =80
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[ 2 2
x2=3y +15 x2=3y +15

A

2 2
9y +90y2 +225 4 - 80 9y* +90y% +225 -4y 320
| 4 Y 4 -
(5 3y?+1s
X T wesm——
3 2
(_y‘ +l8y2 - 19 =0 - GuxBazpaTHOE ypaBHEHHE
2 -str19-100, (47} -2, (), =-9~10=-19,

4eTo ObITh HE MOXKET, T.K. y2 2 0.

0

3y% 415
Hrak x? == 2 {x22=9 {;:Jﬁ
y2 =1 yo =1 =
Pewenus (3; 1), (3; -1), (=3; 1), (=3, -1).
o {xi+yj=|0 {x2=10—y2
eyt =82 |f0-y2f 4yt =52

£ =10-y?
_1'4 -10 y2 +9 = {) - GUKBAAPATHOC yPABHCHUC

o reopeme Buera: (yz) =9 (yz )z =1
PaccMoTpuM ABE CHCTEMBI

(l){x2 =10- y? {x2 =1 {x:il . (2){x2 =10-y* {x2 =9 {x=t3
yr=9 1y =9 ly=43 ¥ =1 =1 =2t
Peuienns (1) Peuicunsg (2)

(15 3), (1;-3), (-1 3), (=15 -3). (35 1), (=3; 1), 35 -1), (-3, -1).
PeureHHs HCXOIHOM CHCTEMBL

(1;3), (1;-3), (-1;3), (15 -3), (35 1), (=35 1), 35 -1), (=35 -1).
Orser, NPUBEACHHBIH B 331aYHUKE, HEBEPEH.,

6.13.
4
2_2_g L2200 o s —~9x2—400=0
2 _ 2_9 X y 2 2
a) {* ;’0" 20, o x
xy_ \y—-x—‘x¢ y=_ =-—;'x¢0
¥ =9x2 -400=0 D=81+1600=1681=(41)’
20 .
y="ix#0 (#) =25 ogs () 2224 B2 g
x T2 2 2 2

46T0 GBITh HE MOXET, T.K. x> 20
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x2 =25 [x=415
20 { _20
r= x
20
mH  x=5 y——s—-4 sTIPH x =5 y—z%=—4'
Oteer: (5; 4), (-5;—4).
2
y=—,x20
x

2 2 _
9x*+y* =13 9x2+_4?=13
X

y=£,x=&0

<9"3‘132 4 x

ZE o0 (95 - 1387 4 420,520

L X

D=169-144 =25, (x?} = 13"5 (,z)z___—_=_;_
[ 2 2

y== y==

| M x

x2=lmmxz=i x=l,)r=-—l,x=3,x=—E

L 9 3 3

npu x=1, y=2; npu x=-~1, y=-2; npu x=%,y=3,
pH x=—%, y=-33

Pemenus (1; 2), (-1; 2),( 33 (—— -3).

Oneyarka B OTBETE 3a0a4UHUKa.

2
2 ryt=20 |V + 2 _20-0 |2 D200 464
= 2
) X"ty =20 y y
xy=38 =_,y¢0 8 3
X = X = —
y y
p -20y2 +64=0,p2 0  D=100-64=36
8 2) —10+6=16
X =— )
Y =10-6=4
y2=16mmy> =4 (y=4y=-4y=2y=-2
8 8
X==— X=—
y y

npn y=4x=2,mpu y=-4 x=-2,mpuy=2x=4,npu y=~24x=—4
Pewenns (2; 4), (—2; —4), (4; 2), (-4;-2).
Onecuarxa B OTBETE 334a4HHKA,
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252 ——=34

ry {2x2 —yt =34 * x?
=20 y=—2-(-)-,x¢0

x

0 |x*~17x%-200=0,x* =0

l'zf‘ ~34x2-400 _
2 -

x 20
‘y=-2-9-,xat0 -y
. X
D =289+ 800 =1089 =33, (x?} = '7;33=25,(x2)2=”;33 <0,

4TO HE BEPNO, T.K. xX20

ixt =25 [x=15
i 20 20 ,npu x=5, y=4,0pH x=-5, y=-4
1~ X X
Pewenns: (5; 4), (-5; -4}
6.14,
a) x2~2y=3 ;2=3+2y ‘x2==3+2y
xly=21 |B+2y)y-27=0 i2y2+3y—2"=0
D=9+216=225=15> [x?=3+2y
9 9
=3; = e =3’ 22— —
| Y2 > Y y 3

apu ¥y =3, =9 x=13

TpH J’=—%; x? =-6<0, - HeBepHo, TK ¢ 20

Pewenna (3; 3), (-3; 3).

6) {x: +y2=10 {y:l();xl {y=10—x2 {y——-l
x4 x?y=90 |x*+x (10—x2)=90 x2 =9 x=43

Pewenus (3; 1), (-3; 1).

B) {x+2y2 =22 {yz =2-x {yl =2-x {y"' =2-x
2y“+x° =3

4-2x+x2 =3 |x?-2x+1=0 |(x-1)? =0
2-— -
{}’ —ll {i’_;tl Pewenna (1; 1), (1 -1},
x= =
4 2
(2, .4_ 2 4 x*=5x" +4
Raytes Fayi=s Prges o0
Tytoa 2.2 hs0) 2 2
_Xy - X‘ ==, x#0 y2=_-
: " .
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xt—5x2 +4=O,x2 =0

y? = 2 ; TIo TeopeMe Buera:
X
2 _ 2 _
(XZ)"“‘; (x2)2=1, ;2=2x 1
X

PaccmoTpum 4 cucremsl

x=2 x=-2 x=1 x=-1
1'{y2=l 2. {y2=—l 3. {y2=2 4. {y2=—2
BTopas u YeTBEPTAA CHCTEMbI PEINEHHIE HE HMEIOT.
Pewsenuna  nepsoii: (2; 1), (2; —1), Tperneii: (1; ﬁ ) (l;-ﬁ )
Pemenns: (2; 1), (2; 1), (l; »/5) (l;—JZ_).
6.15.
2 {x2:y22+x+y=2

2x° -p° +2x-y=4
3aMeHHM nepBoe ypaBHEHHE CYMMOH’ nepBoro ¥ BTOpPOro

3x2+3x=6 x2+x=2
212-y2+2x—y=4 2(xz+x)—y2—y=4
o reopeme Buera:

x2+x-2=0 »=1 [x=Lx=-2 [x=1 x=-2
{4—;»2 -y=4 B=-2 {y(y+l)=° {y=°i y=-1
Pemenas: (1; 0), (1;-1), (-2; 0), (-2; -1).
32432 -2x+3y=31
.7:2-i-y2 -2x-y=15
VYMHOXMUM [EpBOE ypaBHEeHHE Ha (—1) W 3aMEHUM CYMMOH [I0y4EHHOTO M
BTOpOTO

4y =-16 y=4
Jr2+y2 -2x-y=15 x2=2x-3=0

no Teopeme Buera: x, =3, x, =1, { =4

x=-1 x=3
Peuenus: (-1; 4), (3; 4).

X4yt -Sxey=2 x2+y2=2+5x-y

532 +5x% +x+S5y=36" |52 4y +x+5y=36"
32+y =2+3x-y 26x=26 .
10+25x -5y +x+5y = 36° 2+y2=245x-y’

x=1 . ! x=1
l+y2=2+5-y’{ =-3’
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_Fx2+y2+3x+}=18_ {4x2+4x=24 _{x2+x~6=0
r) =

x2-y2+x-y=6 ’ x2-y2+x-—y=6’ xz—-y2+x-y=6

x=2 - x= -3
4-3%4+2-3=6 : 9-y-3-y=6

{x =2 M {x =-3
yy+1)=0 N yy+1)=0
¥=2 WIH ¥=2 HIH ¥=-3 AN x=-3
y=0 y=-1 " y=0 y=-1
Orset: (2; 0); (2; ~1); (=3; 0); (-3; -1).
6.16.
2 Jx+»’ -(-5)-8=0
(x+y)2 +{(x-y)~10=0
Bsenem HOBLIE NepeMeHHBIE t =X + Y, P =X ~ ¥
2-p-8=0
2+ p-10=0
3ameHuM BTOpOE YPaBHEHHE CyMMOL IEPBOTo H BTOPOro

- p-8=0 p=12—3{p=|
2% =18 2=9 =13

Bns napul (3; 1) {x+y=3 {x=3_y {x:f

¥=y=1 [3-2y=1 |y
SCVETY x+y=-—3 x..—:.-3--y x=-1
Jas napet (-3; 1): {x—y=l {_3,2“):1 y=-2
Pewenns (2; 1); (~1; -2).
x y 10
— S T —
6)iy x 3
x-y=6

X
Mycts p= — . Ilepnoe ypasHeHne MPUMET BHA:
y

2—
pra =10, 3010043 o a2 10pe3=0; pe0; = =25-9=16;
p 3 3p 4

=.">+4=3_ _5-4_1

P 3 5 P2 3 3
Z=3 x=3y,y#20 {x=9
3-y=6 y y
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106

{y =3xy#0 {; : :g Pemenus (9; 3), (-3: -9)

o [ty =290 =3 (2x+y)+(x-2)* =3
2 —dxy+4y? =9-32x+y) [(x=2»)? =9-32x+)
Nyctep=2x+y, 1=x-2

2 _ =342 =
Toraa cucrema npuMeT BAA! [;H =3 pz 3o 2 {p '
t =9—3p t°=9-943¢

3
= - = y =%

Bosspawasacb KX H) {i{;; ; (?; {,2;+2}y ’ {iy: 2; g
5

Pewmenue ( 1,2: 0,6)
2.0 x ‘ 117
N4y x 4 Ilyete — = p Tlepeoe ypaBHeHHe NPUMET BUL: p~— iy
lx +y=10
Pewum ero.
2 —
4p7H471TP g 4 17p+4=0,p=0, D=289 - 64 =225,
p

_17+15 _17-15 _

X 3
=5 "3%"2 D=121-96=25. x.=”2+5 =3. x2=“2 2.3,

¥ lx+24=0

Pewenus (8: 18); (3: -2).



+x =56
%) {g+ y=54"
{xy +x=56
-xy-y=-54
gaMeHHM BTOPOC ypaBHCHNE CyMMOﬁ NePROro U BTOPOro.
{xy+x =56 {x(x—2)+x= 56 {x2 -x=56=0

YMHOXHM BTOpOE Ha (—1)

y=x—2 y=JC‘2 y=x-—2
D=1+224=225, x= 112 =g 1718 5
npH x=8; y=8-2=6; mpu x=-7, y=-7-2=9. Pewenns (8; 6); (~7; -9).

x2+2x+3y=3
2

X +x+2y=4
YMHOXUM BTOpOC ypaBHeHMe Ha (—1) m 3ameHnM ero cymmolf mepeoro u
sroporo: {x2+2x+3y=3 #+2x-3-3x=3 {xz—x—6=0
x+y=-~1 y=-1-x y=-l1-x
no teopeMe Buera: X,=3; X,=-27 npu x=3: y=4; npu x=2: y=1.
Pewenuy (3; —4); (-2; 1).

Ix—xy =10
) {y+xy=6 )
3aMCHHM [IEPBOE YPaBHEHHE CYMMOMN NIEPBOIO ¥ BTOPOrO.

Ix+y=16 |y=16-3x y=16-3x

y+xy=6 |16=-3x+x(16-3x)=6 |3x2-13x~10=0
D=169+120=289, x,= >+ 17 =5, x,=13;'7 =-§;

2 2

npu x=5; y=1; npnx-—-g;y=18. Pewenua (5; 1); (—-3—; 18).
6.18.

xty=-2 x+y=-2 X+y==2
RN 2_4_ 2_q_ -3

X+ 2xp+y°=l-xy |(x+y) =l-xp (¥

x=-2-y x==-2-~y

-2y-3t=-3 \yr+2y-3=0
A0 Teopeme Brera: y1=1, yr=-3, npn y=-3; x=-2+3=1, npu y=+1; -2—-1=-3.
Pewenusa (-3; 1); (1; -3).

6 2x-~y=3 {2x-—y=3 {2x—y=3

4x? -4xy+ 3 =2x+3y |(2x—-y)? =2x+3y |2x+3y=9
2
{ijzz'” ‘; Pemerme(-i-; %).
y='2'
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B) {x2—6xy+9y2 =x-y {(Jc—3y)2 =x-y {x—y=l

x=3y=~1 (x=3y)=-1 x—3y=-1
x=ypy+l x=y+l |x=2 .
{)+I—3y=—l {—2y=-2 {y=l Pewienue (2; 1).
0 x+2)=2 x+2y=2 x+2y=2

x2+4y+4y* =2y+4x |(x+2y)2 =2p+4x [2y+4x=4

2y=2-x y=
3x=2

X =

Wl wilr

6.19.

) xy=2x+3y =6 xy—2x+3y=6 yz—y-2y+2+3y=6
2xy=3Ix+5y=11 |x-y=-1 x=y-1

2 _
{y =4 npuy=2, x=2-1=1, npn y=2, x=-2-1=-3.
x=y-I1
Pewenus (1; 2), (-3; -2).
{y2+3x—y=1 3x=l+y—)° Ix=l+y-y?
Y +6x-2y=1 {y’+2+2y—2y’—2y=1 {y’=l
npu y=1; x=—::-: npu y=1: x-—%. Pemenus (-;— l); (—%;—l)
5 {x§+3x—4y=20 {x2+3x—82x+4x2+20=20 {5x2—5x==20
X =2x+y=-5 |y=2x-x°-5 y=2x-x"-=5
xx-1)=0
{y=2x—x2—5
Pewenua (0; ~5); (1; ~4).

0 X+xy+y=35 (x+y)=5-xy (x+y)=5~xy
xy-2x=-2y+4=0 |xy-2(x+»)+4=0 |xy—-10+2xy+4=0

npy x=0; y=—35; npu x=1; y=2—-1-5=—4,

(x+y)=5-x {x+y=3 {X=3‘}’

ixy=2 xy=2 y*-3y+2=0

no teopeme Bueta: y,=2, y,=1. npu y=2; x=3-2=1; npu y=1; x=3-1=2.
Pewenus (1; 2); (2; 1).
6.20.

(x-2)}y-3)=1
8)1x=2_, {
y-3

npu x~2=1; x=3; y=3+1=4; 1pu x-2=1; x=1; y=1+1=2.

Pewecuus (3; 4), (1; 2).
108

(x-20y-3)=1 (x-22=1 [x-2=4#I
x~2=y=-3,y#3 |y-3=x-2 {(y=x+1



5 G- Dy=2)=3 {(;:—3)(;;-2):3 {3(x—3)2=3 {x-3=ﬂ

P (-2=3(x-3),x%3 |y=3x-7 \|y=3x-"
X - 3

npu x-3=1; x=4; y=12-7=5; npn x-3=1, x=2; y=6-7=1.
Pewenns (4; 5), (2; -1).

f
B)'“;=x {x+1=y~3,y#3 {x=y_4
y- 2. R
i(x+l)(y—3)=4 y-3)"=4 y-3=12
npH y—-3=2; y=5; x=5-4=1; npu y-3=2; y=1; x=-3
Pewenna (1; 5), (-3; 1).

INy-H=8
(X+ )(y ) {(X+3)(y"l)=8 {(y_])2 =4

x+3
" Pk (x+3)=2p-1,y#1 |x43=2p-1y#1

=12

{x 2y - 5,npuy-- 2; y=3; x=1; opn y—-1=-2; y=-1, x=7
Pewenus (1; 3), (-7; -1).
6.21.
%) (42 +(y-2x)? =

x+29)+(y - 2x)-12
Mycrs x+2y=t, y-2x=p.
Cucrema npHMeT BUA:
2+p?2=90 J12 4144412 -24t=90 [ ~12+27=0
t+p=12 p=12-t p=12—-t¢
t,=9, =3, npu =9; p=3 (1); mpu t=3; p=9 (2);

PaccmoTpuM mepByio napy ¥+2y=9 [x=9-2y |x=06
y-2x=3 |5y=21 y=42

PaccmoTpHM BTOpYIO Napy x+2y=3 [x=3-2y |x=-3
y-2x=9 |Sy=15 y=3"

Pewenus (-3; 3), (0,6;4,2).

x+y+-x-=15
y

6) (x+y)x.__'56
y

p+t=15 |p=15-t
pt=5 12 ~15¢+56=0

no teopeme Buera: =8, =7, npn t=8; p=7 (1), npu t=7; p=8 (2).
Paccmotpnu (1) :

Hycth x+y=p, X =t. Cucrema npumer Bux: {
y
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x ol
;:8 {x:%y,y#() =3
9y =17 7
x+y=1 ¥ Y=g
PaccmoTpum (2)
x
;=7 {;=—7§z,y#0 {xiz Pcmenun:(%;%),(?;l).
x+y=8 Y Y
x+y+i=9
y
B
) (x+y)x=20
y

X
nych x+y=p, ; =t, CHCTeMa NpUMCT BUA: {pt = 20 12 -9 +20= 0

no Teopeme Buera: =5, t,=4, npn 5, p=4 (1), opu =4, p=5 (2).
paccmotpum (1)

p+t=9 {PF9—I

y

x+y=4

1o

=5 {x=5y,y¢0 =3
6y = 4 2

Y73

Paccmotpum (2)

x
~=4 x=4y [x=4 10 2
y {5y=5 {y=l PemieHus: ( ) “4; n.

1.1, Y=%* .o yox_, (1_1_,
r Xy xy x Yy

1 1 (y x)y +x) x+y I 1

-5 ——2-—]6 =16 =8 {—+—=8

x5y Xy xy . XY Xy

3aMeHUM TICPBOE YPAaBHEHUC CyMMO TICPBOTO M BTOPOTO
1

3 Pcuiecnuc (—l- 1)
1 53

3

(x+y)2+2x==35 2y (x+y) +2x=35-2y
(x-p)2-2y=3-2x |(x—p)*+2x=3+2y

(x+y) +2(x+y)~35=0
(x=y +2(x-y)-3=C
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2
llyetex +y=p,x-y=t {p +2p-35=0

2+20-3=0

no Teopeme Buera: py=3, p,=7, t;=1, t7-3; {fjlsl, f j3’7

Beesosmoxusie nmapet: (35, 13 (1), (<7; 1) ), (5: -3} (3), (-7: -3) (4).

1 x+y=5 [x=5-y [x=3 2 x+y==T jx=-T-y =-=3
x-y=1l |=2y=-4 |y=2""" |x-y=1 -2y=8 y=—4

3 xty=5 jx=5-y Jx=1 , lx+y=-7 jx=-T-y x=-3
Tlx-y=-3 |-2y=-8 |y=4"" |x-py=-3 |-2y=4 |y=-2
Peinenss (3; 2) (-3;-4),(1; 4), (‘5;"2)-

12(x+y) +x=25-y 12(x+y) +(x+y)-2,5=0
6(x-) +x=0125+y [6(x=y)? +(x-y)=0125=0

[Tycrs p=x+y, t=x-y.

2 -
Cucrema npuMeT BUA 12p+p-25=0
662 41-0125=0
~1+11 _ 5 -1-11 1
H : D=1+120=121 = = p= —
allaem p PE T TP T 3
-1+2 1 -1-2 1
Hafiaem ¢ D=143=4 1= = fy= .
afizem I 12’7 12 4
3 1
P=15P="3
1 1
t=——t = —
47 12
TMomyunM 4 cayqas:
rJc+y-—§— '2x--l— :c=l x+y-—i ZJc:—l x-—-l
1) 121 ) 6 12; 2) 112 2 . 4]
- I e — = o - = — - T e— = —— I w—
EYET T TS R U U
r.7:+y—--]— ’ -3 Jc-—~-—l x+y--l 2x———?— =2
) 2 ] 4 8. 2 12 24
R IRV U PR U R S FRNRIS Wi RS ) 4
FTYTTR TR P BRAET I LAY LAY
Pemenua; (.l_.,_l.} (1 1} ( 1; _.]_} (_i; _l)
12’3/ (4’6 8 8 24> 24
6.23.
s, 4 __1
2 2 Y
x-xy Y -xy
91" 4 3 6

— —— I a—

m



IMycts 2] =p, L

-xy Y exy
Cucrema npyMeT BUA

1 1 4 1 4 1
Sprdt=—— |p=—au__4 =eee et |p=—
P 6 17773075 P75 P70
7P‘3f=2 __z__z_st_3t=_6. _£1=£ t=_..l.

5 30 5 5 5 30 6

2

=10 [(x-y)x-y)=4 [x-y=%2
Toects %, {

{yz—xy:-6 Hx-y)=6 yx=-y)=6
) x—y=2 x=5; 2) x=-y=-2 jx=-5
y2=6 y=3 »-2)=6 |y=-3
Pemenns (5; 3); (-5; -3).
4 5 5
xiy1 2r-ys372°0
01" 3 i 7

+ +==
x+y-1 2x-y+3 5

, b= ! .
x+y-1 2x—y+3
Cucrema npuMeT BuA:

Ilycth a=

4a-—5b+2=0 4a-—5(——3a—l)=—-5- l9a=—£ a=—l
2 5 2 2 2

3a+b+r=0 |b=-3a-1 b=-3a-2 |p=-t
5 5 5 10
x+y-1=-2

3uasmr, {2x-—y+3=10

3aMeHHM NEPBOE YpasHCHUC CyMMOH IIEPBOro W BTOPOTO!
Ix=6 x=2
y=2x-7 |y=-3°
6.24.
a) A(3; 13), B(-7; -11), C(10; 6)
Lleurp oxpyxuocTH O(X0. Vo) 2paumoy)xaneﬂ oT Touek A4, B, C Ha pamuyc R
2 (0=3 " +00= 137 = (o + 7P+ (o + 1) = (=~ 10)’ + (- 6)°’ = R* &
—6x, - 26y, +178 = 14x, + 22x, +170 Sxy+12y,=2
63, - 26y, +178=-20x, ~12y, + 136 * \po=%,=3
{5:{0 +12x,4+36=2 {xo =-2
< <
Yo=X +3 Yo =1
= (x+2) + (¥ - 1) = 169 — ypapHeHHE OKPYKHOCTH
6) A(7;-7), B(-2; -4), C(6; 0)
Leurp oxpyxnoctd O(xp, yo) pasnoyaancu ot A, B, C Ha paguyc R =

Go=TP+ o+ TP =(ro+ 22 + (o + AP = (xo— 6 + 2 =R &>
112

Pewenue (2; -3).

= R=f(x, =3 +(y - 13)1 =15



{—l4x0+14y0+98=4x0+8y\,+20 {3x0—y0=13
=

-14x, + 14y, +98 = ~12x, + 36 X =Ty, =31

Vo=3x,-13 x, =3 2 2
= s = R= - +(y,+7) =5
{x(, ~21x%,+91=31" |y, =-4 Ve =7+ G0+ 7

= (x-3)2+ (y +4)* = 25 — ypaBHeHUC OKPYXHOCTH.

§ 7. Cucremsl ypaBHeHHI KaK MAaTeMaTHYeCKHEe MOZeJH
PeAJBLHBIX CHTYAUNIF

7.1.
TTycTs CkOpOCTH NOE30B PaBHLI U W V COOTBETCTBEHHO, TOTA@ CKOPOCTh MX
0
cOmvxeHus paBHa U+y, 3HAYHT =5.
u+v

Ecan 2-# moe3a OTNpaBMTCA Ha 7 €acoB PaHBIUE NEPBOTO, TO B MOMEHT
Havana askerna 1-ro noesxa mexay Humu 6yner 700-7v xunomerpos, oTciona

700-Tv _
2-¢ ypaBHeHue: ——=2.
u+v
700 5
Floysnm cucremy: 4%+ - {700 = Su + 5v {u =140-v
700-7v =2 700=2v+9v {700=2u+9v
u+v
700=280-2v+9v, 7v=420 = v=60=> u=80.
Oreer: 60 km/q, 80 km/u.
7.2,
ITycTb 4 ~ CKOpPOCTB JNOAKH, V — CKOPOCTH TEUCHHA DPEKH, TOTAA HUMEEM
CHCTEMY!
14 5
Wty 14=2u+2v u=T-vy
—ﬁ-=28 {70 =144 -14v {70:144—l4v
u-v

70=98-14v—14v, 28v=28= v=1=>u=6. Orger: 6 kM/u, | KM/,
7.3.

TTycTb U ~ CKOPOCTh NOJKH B CTOxIEH BOAE, V ~ CKOPOCTE TEUSHHS PEKH.,
TMoayuum cucremy”

10 5

u-v 4 [8=u-v [2u=20 [u=10 _

9 ”“3- {12=u+v {v=4—8 v=2 Orset: 10 KM/4, 2 KM/4,
u+v 4
74.

a+b=12 {a'—-lZ—b

Nycts a u b ckoMele uncha, Toraa: {ab =35 ab=35
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(12-b)b=335, b2-12b+35=0, o Teopeme Buera: b,=5, b,=7.
T. k. a=12-b, 10 a,=7, a,=5. OtBet: Su7.
7.5.

a?+52 =1130 |a? +b% =1130
(46-b)*+b*=1130, 2b-92b+2116-1130=0. b>-46b+493=0,

D=(~46)-4-1.493= 144 ,b,= 46+12 =29, b= 46-12

a+b=46 a=46-b
Myctb a u b ~ nckombIg uKcna, Toraa:

17.

aq=46-29=17, a;=46-17=29. Orser: 171 29.
7.6.

a-b=481 |a-b=481

b*+24b-481=0. D,;=144+481=625. b;=—12-25=-37, b,=12+25=13.
T, k. N0 ycnoBMiO 334a4H b HaTypambHOE YHENO, TO by HE MOXOANT, 3HAYHT
b=13=>a=37. Oreer; (37, 13).

[Tyctn a U b — UCKOMBIE uMCIa, TOTAA: {a —b=24 {a =24+b

7.7.

TlycTb a n b — HCKOMBIE HATYpaIbHbIE YMCla, TOTAA:
a-b=16 a=16+b
ab+553=a’ +b> |ab+553=a? +b?

b2+16b=256+b*+32b+b*-553. b*+16b-297=0. D,=64+297=361.
b,;=8-19=-27, b,=~8+19=11. T. k. beN, 10 b=11=a=27.
Orser: (27, 11).

7.8,
IMyctb a 1 b — HekOMBbIE HATYpPANLHBIE YHCAA, TOMAA:
a+b=50 a=50-b
ab+11=qa?-b% |506-b%+11=2500+5% —b% —100b

b>-150b+2489=0. D,=752-2489=3136=56".
b,=75-56=19, b,=75+56=131. Toraa a,;=31, a,<0=>a=31, b=19.
7.9.
Tycts ab — nekomoe 2-3Haunoe YHCHO0, TOTAA
10a+b=4(a+b) [6a~3b=0 b=2q b=2a
10a+ b =3ab 10a+b-3ab=0 |10a+2a-6a*=0 |2a=a
Pewenuamu nomyyerHoM cucreMel gpasercd mepa aucea (0, 0), (2, 4), Ho
mockonbKy yucno (0 HE NpPHHATO CHUTATL ABY3HAYHEIM, TO OTBETOM 3aa4H
ABIACTCA Uncio 24. Otser: 24.
7.10,
Iycts @b ~ HCKOMOE 2-3HaYHOE 4y4cho, TOorAa

{a+b=12 {a=12-b

2

10a+b+36=10b+a |9a+36=9b
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108-9b+36=9b; 18b=144.; b=8=a=4. Orteer: 48.
7.11.
a a*l = 1 {Za +2=b+1
MMycth — ~ uckoMas apoGe, ToTAR  h+1 2 2. ;2
b 24b? =136 a“+b” =136
b=2a+1
{az +b? =136
a’+4a’+4at+1-136=0. Sa’+4a—135=0. D,;=16-4.5(-135)=2716.
B ycnosiu 3a1a4u onieyartka.
7.12.
Mycts a v b — cTOPOHEI NPSAMOYTOILHKKA, TOTAZ

at+b=14 a=14-5
{a2 +b% =100 {a2 +b2 =100
196+0>-28b+b>=100. b*~14b+48=0. D;=49—-48=1; b;=6, b,=8, Torna a,=8, a,=6.
Oteer: 6 v 8§ oM.
7.13.
[lycTs a ¥ b — karetsl, TOraa {a; b =249 {a2= 492_ b
a® +b% =1681 |a’+b°-1681=0
2b%-98b+2401-1681=0. b>-49b+360=0. D=2401-1440=961=312.
b;=49-31=18, b,=49+3 1=60.

b = 49;’31 —40; b, =231 o 4 49-40-9; 4, =49-9-40;
S:.;..40.9-_-1g() ). Orser: 180 M,
7.14.
I b 1, € nore or, a-b=13
T -K , €~ T :
YCTh 2 U aTeTh ™ Hy3a, TOria 22 +b2 =1369
a=23+b
2,42
a +b"-1369=0
529+2b%+46b—1369=0. b*+23b-420=0. D=529+1680=2209=47".
-23+47 -23-47
b= — = 12; b, = — = =35 — HE MOJAXOJUT N0 CMBICITY 33144H;
a=23+12=35; c=\352 +122 =37; p=12+35+37-84 (an).
Orser: 84 am.
7.15,
[ycTe a u b — xarertsl, Toraa:
ab =420 2
= (a+h)2=47" = a+b=47, Tk a, b>0.
a +b* =1369

Torna nepumerp pasen a+b+37=47+37=84 (cm).  Otper: 84 cmM.
115



1.16.
TTycTs U ~ CKOPOCTL NOAKH B CTOSUEH BOJE K V — CKOPOCTb TEUCHHA PEKH, TOrIA

20 20
+——=7
u-v u+v
2 5
u-—-v u+v

o CMBICAY 331344 Ha U~V ¥ u+v HE paBHbl HYMO. MOITOMY MONKHO
YMHOXHTDH 0o0€ 4acTH KaKaoro u3 YpaBHEHUN Ha uz—vz, oJrydacm:

{20:4 +20v+ 204 —20v = Tu? = Tv? {7;42 Y N

2u+2v="5u-5v Tv=3u
_7 2.2
u—3v Ty _7V;_7'40v=0'

Tut — v —40u =0

49v*-9v—120v=0, v(v-3)=0. ITo cMeicy 3aiaun v#0=>v=3. OtmeT: 3 KM/4.
1.17.

n)’C’l‘b U — CKOpPOCTH MEPBONO NEwIexXona, v — BTOPOTro, TOrAa HMeEM CHUCTEMY:

4_28_,

H v

M _ AU
u+2 v+l

 ITo eMbliciy 3anauu HH OZMH W3 3HAMEHATENEH He paBeH HYMO, MO3TOMY
YMHOXHKM 1-€ ypaBHEHHME Ha uv, U 2-e Ha (u+2)(v+1), noayuuM paBHOCUNILHYIO
cHCTEMY: 24v-24u+2uv=0
Y 1 24v+24 - 20u - 42+ 28y + 24 + Ay +u = 0
YunTeiBad 1-€ ypaBHEHHE CHCTEMBI, 2-€ MOXKHO NEPENTNCATH B BHIC!
24-42+24+4v+4=0, T. €. NOTYHHM CHCTEMY:
24y~ 24u+2uv=0 [u=10-2v
4v+2u-20=0 24v-24u+2uv=0

24v-240+48v+20v—-4v>=0; v*=23v+60=0; D=529-240=289=17%

vi= 23-17_6 =3, W:E_’f_'.l.—_ﬂ =20; u;=4, uy<0. Orser: 4 KM/4, 3 KM/
2 2 2 2
7.18.
TIvcTs B IEPROM 3a/1¢ X MECT B PAAY, 8 BO BTOPOM — ¥, TOTIA HMECM CHCTEMY:
350 480
—_—=—t5
x y
y=x+10

[To cMblcTy 3302490 K X M Y OTJIHYHEI OT HyJis], MOITOMY:
350y -480x-5xy=0 -
y=x+10

350x+3500-480x—5x*~50x=0; x*+36x-700=0; D =1296+2800 = 64*;
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-36+64 -36-64
X| = wmmnmen = 14 X5 =-——-2—— =-50 -~ He MNOAXOAWT MO CMEICTY
3ana4H.
y=14+10=24. Orser: 14 u 24 mecra.
7.19.

TMycTs B KPACHOM 3aJie X PAJNOB, @ B CHHEM — Y, TOF/2 TIONYYHM CHCTEMY"
x=y+2
‘ {x =y+2

320 360
320y —360x+4xy =0

.22y

x y
320y-360y—720+4y*+8y=0 y2—18y—180~0 =16+180=196=14%

y=4+14=18, y,<0; x,=20. Orser: 20 - B KpacHoM, 18 — B cutiem,
7.20.
MycTh X uenoBex A0MKHO GLIIO CaBaTh JK3AMEH MO MAaTeMaTHKE, TOTAR

400
KOKAOMY 4CA0BCKY Npeanoaarajoce BplaAares —— JIHCTOB 6de.l'Pl, NOMYyHHIH
X

400
x~20"

400x-8000+x>-20x—400x=0; x’-20x-8000=0;

YpaBHEHUE: ﬂ+l=
x

=100+8000=8100=90.

&t

x,=10+90=100, x,<0.
Tak wak ovceanock 20 yenoBek, TO JK3AMEH MO MaTeMaTvKe CAABalo
100 — 20 = 80 uenoBek. Orset: 80 yenosek.
7.21.
Mycrs 1-# komGalin paGoTas 0JHH MOKET BRINOJHNATE 3QJAHKC 32 X YaCOB, @
BTOOIf 3a y, npuMeM o0bem Beeli paboTsl 3a 1, Toraa nomymuM cucremy:
1

—_—=6 [y _
1T x+y—6 {xy—6x+6y

x y=x+5

X =J;1 -5 =y=3

2 s a2 THI3
X*45x=6x+6x+30; x°-7x-30=0; D=49+120=169=13"; x, =10, x,<0,

Orser: 3a 10 wacos.
7.22.
Tycts 1-1 Gpurana MoXeT BHITOTHUTL padoTy 33 X 4acos, & BTOpasg — 33 y.
IMpumem Bech 06beM paboTsi 3a 1. [Toayunm cucTemy:
i

T 1 {xy =8x+8y

_+—-.

x y y=x+12

x=y~12
X+H12x=8x+8x+96; x*—4x-96=0; D;=4+96=10% x,=2+10=12, x,<0.
Orser: 12 uacos.
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7.23.
Iycte 1-My 3kckaBaTopy TpebyeTca X 4acoB, a 2-My — y 4acoB. [IpHHAB BeCh

o06bem paboThl 32 1 NOTYHHM CHCTEMY YPaBHEHHH:
L _Is
17 {4xy =15x+15yp

xy y=x-4
x=y—4
4x? ~16x-15x-15x+60=0, 2x2~23x+30=0,
23+17 23-17

D=529-4.2.30=289, x = =10, x,

| w

4
n=10-4=6 y, =-;—-4<0 — HE MOAXOJAHMT N0 CMBICTY 3a1a4H.

Orser:3a 104 H6 4

7.24.
Iycte 1-1 kpaH Hamo/HACT yaH 34 X 4acoB, a 2-§ — 3a 'y, TOoTAa

x=2y =2

1 =1 xxyy x=2y
l_,.!.— =1 |x=x+y
Xy x+y

2y’=3y; y(2y-3)=0; y=%=2x=3. x=2 % =3

Ortger: niepBbiit — 3a 3, BTOpOH — 3a % qaca.

7.25.
MycTb nponyckHas criocoGHOCTe 1-oro kpama x M°/4, 2-oro — y M/4.

Toraa:

2y=54 =54-3
::x+ly 15 = 60y—xy=60x© i ’ 3 =
———=— 2y=54-3x 7 154-30-90x~ x| 27 -=x | = 60x
x 60 2
2y =54-3x 2y =54-3x
3 2 Aad 2
54-30—90x-—27x+—2—x =60x x*—118x+1080=0

€-=3481—1080=240l = 49?
x,=59-49=10 x,=59-+49=108, y=12 ;<0
Otser: 10 M*/u.

7.26.
Tycts 1-#f TpaxTOpHCT BCHAXHBAET MOJE 34 X 9acoB, & BTOpod — 33 y.

INpunsas pece 06ueM paboTel 33 1, nONYINM:
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j
L}

o

o0

| —
+
= | —-

wl=ol—= =
+

< i=poi—
1]
—
)
S

xy=48x+48y |xy =9600
x+y=200 x+y =200

p—

200y-y*-9600=0; y*~200y+9600=0; D,=10000-9600=400=20%

y1=100-20=80, y,=120; x,=120, x,=80. Orteet: 120 gacos: 80 4acos.

7.27.

ITycTs nepsbidi pabounil MOKET BHITOMHATE 3aiaHHE 3a X Yacos, & BTOpoH —
3a y. [IpungB Beck cObem paGoT 3a | moMydn™M cHCTEMY YpaBHEHHIA:

(1

712

—_—t—

;y3 2xy=4x+4y 20y-3y2=40—6y+4y
}— = 2x+3y=20 |2x=20-3p
_5.+.5_=4

11

x oy

3y?-22y+40=0; D=484~-4.3.-40=4
= 22;'2 =4,y,= 226 2 ='—39; Xi=4, X;=5.
T.k no ycnoBuio 3anauu x+y, 1o oteer: § 4., 3u. 20 Mun.
7.28.
Myctsb @b — HCKOMOE 2-¢ YHCHO, TOTAA MOy HM:
at+b% =13 9a-9% =9 Ja=1+b
10a+b-9=10b+a |a®+b*>=13 la*+b? =13
1+b%4+2b+b>=13; 2b%+2b-12=0; b>+b—6=0. ITo T. Bueta b;=3, b,=2.
o embicity 3apauu b>0=b=2=>a=3, uckomoe uucno 10-3+2 =32
Orser: 32.
7.29.
Mycts @b — MCKOMOE 2-€ YHCIIO, TOrA
b(10a+b)=1376 a-b=5
{100+b—105—a =45 {IOaIH b2 -376=0

Y1

50b+11b2-376=0; {g =625+4136=4761=69% b1=f~2-§l‘]‘—69- <4, b,<0; 2,=9
OTsert: 94.
7.30.

ab =720

H b — HCKOMBIE b L1 raa:
[lycte a HCKO HATYPAILHLIC THCAA, TOT {a=3b+3

3b%43b-720=0; b2+b—240=0: D=1+960=961=31°
119



b,

= “’;3' =15, b,<0; a,=48.  Omser: 48 u 15.

7.31.
TycThb a H b — HckOMBIe Yucna, Toraa (a>b)

a-b=1 - a=b+7 -
ab+400=52b+26 b +7b+400-526~26=0

a=b+7 2
9, D=2025-1406=529=23
b°—~45b+374=0
b= 45-23 =11, b, = 45+ 23 ~34

Ho b=11, T.k. npu 3TOM ocTarok He Mor GbiTh paBHLIM 26>11; b=34 a=41,
7.32.

Mycts @b — uckomoe 2-¢ uucio, Toraa

0a+b=7(a+b)+6 [3a~6b=6 ja=2+2b=8 Otser: 83
Wa+b=3ab+a+b |9a=3ab b=3 T

7.33.
ITycte umeeTca X pesibcoB Mo 25 M M Y penbeos 1o 12,5 M, Toraa
y =
25x +.2_. 12,5 = 20000 {100x+ 25y = 80000

12,5y +%x-25 = 20000 (757 +100x=120000

_ 8000025y
100x = 80000 — 25 =T 0
75y + 80000 - 25y = 12000 40000
y=—
50
{; - gg?) O6umee xonusectso: 600 + 800 = 1400 (wryx) Orser: 1400 wryx.
7.34.

Ilyctbu— CKOPOCTh BEIOCHTICANCTA, V — CKOPOCTh MOTOLIHKIINCTA, TOT A

L,
0 w0400 _u=36 u=v-36

120_120 . |40v=40u+uv |40v=40v-1440+v? - 36v
U v

vA-36v-1440=0; D =1296-4.1.(~1440) = 84%;

36+84
v = =60, v; <0 — He NOAXOAUT MO YC/IOBKIO JaAa4H.
#=60-36=24 (xm/u). OtBet: 60 kM/4, U 24 umfu.
7.35.

Hycts u M/ — ckopocTs 1-if Mogenn, v M/C = 2-H, TOTAa HMOEM CHCTEMY:
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20=Tu+12-34

60 =2lu+6v 20=Tu+2v 12-34 u=2

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

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

7.36.
£=£+0’l v=2u

- Llu v =

TlycTs U 1 v — CKOPOCTH JILDKHUKOB, TOFAA: 4.2 {Zv = 2u+0luy

v u

4u = 2u+0,1-2u2 ; u?-10u = 0 u =0 — He NOAXOAUT MO CMLICITY 3aKayM.
#y =10 (km/a); v=2.10=20 (xm/u). Orser: 10 1 20 km/y,

7.37.
IMycTe CKOpOCTR BENOCHNEONUCTa V KM/4 H t — BpeMa, HYepes KOTopoe M3 A

BRICXAN MOTOUMKIUCT, TOT A2 NOJYYHM CUCTEMY

&—39.4. 1 1
v 50 t=20(—--)

10 v 0 e
20 6 0737 10 |sor+70+30+70-12, 2190
ot i 3 3

+
0 10 50 3
15t-v+1=0; 90 _6-v+1=0; vA+5v=300=0; D=25+1200=1225=35%
v

= “5;35 =15(xm/u), vy = _5;35 =-20 — He NOJXOAHT NO CMEICHY

FaZauM. Orger: 15 xm/y,

7.38.
Myctsb Bropas BCTpeya NMPOU3ONLTA Ha PACCTOAHME @ KM. OT mynkTa A. Toraa

PaCCTORHNE OT MecTa BTopolt Berpeun a0 myskra B - (¢ +4) kv, =

a
CxopocTs 1-ro newexona vy = T =q (km/9).

CrOpOCTD 2-TO NEWEX0A8 V) = a+d_2Aatd) (xm/4). AB=2g+4

2,5 5
2-# newexox npHen B MyHKT B Ha 1,5 4. nosxke, 9em 1-# nemexon B MyHKT
24AB 24B
A, TIOITOMY =— = o = 1.5 4, T.C.
V2 ]
A2aid) 5 _22a+D) 5,952 -20a-64=0
2a+4) a

16
=a=4 = e HE MOAXOIHT M0 CMBICIY 3a4a4H.

w=a= 4 (](M/q); vy = -2—(£5L4)- = 3’2 (KM/‘!).

Oreer; v = 4 (kw/u), vy =3,2 (km/4).
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7.39.

Tlycts v KM/9 — CKOPOCTb NOC3A2, BHIXONAWErO M3 A ¥ S KM ~ paccTOsHUE
MeXIy A ¥ B, Toraa

S5 _olser— A Wv+40)
v 2(v+40) 1 0 _15 "0 _15
S 15 Ji¢ VT540’ vv+40) T 4 2v+40 4

a0 4 W

4v(v+40)=150(2v+40); 4v*+160v-300v-6000=0; 4*~140v—6000=0,
D,=70*+24000=4900+24000=28900=170?

0 ;‘70 =3%’. =60 K/, V;<0.

v+40=100 km/4. S= 15(v+ 20) - 15-(60+ 20) - 600 (kM.

v+ (v+40) =T l

2
Orser: 60 1 100 km/4, 600 kM.
7.40.
[Mycts x M/c U y M/c — ckopoeTh Touek. x >y [lpumem 3a HavanAbHLIA
MOMCHT BPEMEHM — COBHAJICHHA TOYEK. TOrAa Yepe3 1 MHHYTY, To4ka ¢ GonbileH
ckopocTsio nipofinet Ha | kpyr 6onbINeE, T.€. NOTYMHIH CHCTEMY

60 60

s {l2x—12y=xy {12y+12—12y=y(y+l)

y =yp+l =y~

60x =60y +60 V¥ x=y-l

2 = = =

Y +y-12=0 |y=3y —4y=—4 —He nomxomur.  Oteer: 3M/cud mc
x::y«‘—] x=3+1=4
7.41.
Hycrb Ha PCKC OH HAbLT X ¥aC0B, a NCHIKOM LICHA ) HaCOB, TOrAa HOMy iHM.
x-y=4 x=y+4 9 +4

90 10, {9y x X =XIZ. gp22igu416; yPy-2=0.
()—=(=)x |==== 44

x y x y

TTo T. Buera y,=2, y,=—1. Ho cMeicity 3anaqu y>0. Nod>roMy y=2==>x=6.
OtBeT: 6 4acoB 110 peKe ¥ 2 — MELIKOM,

7.42.
{TycTh y KM/4 — CKOPOCTb KaTepa, X KM/4 — CKOPOCTb [EYEHHA, TOTAA
MOMY4YHM:
96 96

+
xX+y y—x

=14 [48(y—x)+48(x+y)=Tiy-xNy+x)

4
(“y):;;_(y_x) (x+y)—3(y—x;

8y=0)+ 6y =)= Ty [y-x=12
y+x=§(y—x)

4
(x+y)==(y-x) :
! 3
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y~x=12 [y=14
y+x=16 |x=2

Teneps HETPYAHO BBIYKCIHTD PACCTORHUE A0 MECTA BCTpeun no dopmyie:
96

— CTOJIBKO BPEMCHH Guin KaTep B MyTH 0 NOBOpOTA.

x+y
X — CTOJBLKO 38 JTO BPEMA NPOTUILLI KaTep.
xX+y
6 - x
96— — TaKO€ PacCTOAHHE MCKIY HUMH
x+y
96 — 96x
—X*Y — OHHM NPOTUILIBYT €M 3 CTONBKO BPEMEHH.
y
_96x
96
SNN.A0 4 )X ~ TO, 4TO HaJO HaliTH
X+ y y
96-2
96 B
2414 1.9 = 24 (xm) Otser: 24 k.
2+14 14
7.43.

A
Iycts Bes pabora passa 4. Torama ckopocts paGotet 1-oro yuenuka —,
X

A
2-010 — , The X H y — HCKOMBIC TIPOMCKYTKH BPCMCHH. Honyqunn CHCTEMY
y

A A

(—;+}—]-6=A=> _::+%=% {6x+6y=xy
LAY x=25-y WEBI

2 2

y=25-x y=25-x
{6x+150—6x=25x—x2Q{x’—25x+150=0

25+5 25-5

D=625-600=25=5%, x = =15, x, = === 10, y1=10 y;=15

Orser: 101 15 4.

7.44.

Mycts Gparaze ydenuxos Tpebyercd X wacos, Toraa Opuraae caecapeil —
y 4acos. [Ipumem Becn oGvem pabot 3a 1, moxyunm:

~-y=15
TR y=x-15
18.—4+6.—~=06 [18y+6x=0,6xy
x y
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18x—270+6x=0,6x2~9x; x>~55x+450=0;
D =552 -4.450 =352

55+35 55-35

=45; x, = =10;

Xy =

y=45-15=30(u); y, =10-15 < — HE MOAXOMUT MO CMBICITY 3a]aUH.
Oreer: 45 vacos.

7.45.
Mycte BeA pabota pasHa A, ONMEpaTop TPATHT Ha HEE X 4acoB, YMEHHK —
y uacos. Toraa

(ﬁ+£).2,4=A (L+L).z,4=l
x Yy x ¥y .

=

24 4 2 2 1 2
—t+—=—4 ==
x y 3 x y 3

| S . 1 5 1

557 3T [x=d

oy =3 Y = . Orser:44n6y.

1 2 5 1 1 y=6

7.46.
Myctb ana wemonwenus pabotsl 1-# Gpurage Tpebyerca x amcHd, a 2-i —
¥ RHeif, Toraa, NPHHAB BCIO paboTy 3a 1, nomydum:

18 18

—r—=1

x y

2 2

31 0w0-3110

LI 11y

X x

L yacTh paboTsl, KoTOpYIO |- Opuraia Bemonuser 3a | meHb.

x

18y+18x xy 18y +18x = xy
(40—3)—!-:1 z4-40——2-’-\6---1

3y W

18y +18x = xy 18y +18x = xy
2y+120-2x=3y |y=120-2x

2160-36x+18x=120x-2x?% 2x*-138x+2160=0; x’-09x+1080=0;

D~4761-4320=441=21%, x 69221—24, Xp= 69+2'—45., ¥i=72, ¥,=30

Orser: 24 — nepBoit u 72 — Bropoit uaun 45 — nepso# # 30 — BTopoH.
Oneuarka B OTBETE 33Xa4HHKA.
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7.47.

ITycts Gaccefin HanonHgeTCA 3a X YacOB, @ ONYCTOWIACTCA 3a Y YacoB, TOraa

xX=-y=2

1 -8 x—;;:Z X=y=2 [x=2+y
3t-Yy 3o P8 ly=88
y x Yy

Y+2y-48=0, D,=1+48=49=72; y=—1+7=6, y,<0=>x=8.
OrseT: 32 8 — HamouscT, 33 6 — onmycTOWIACT.
7.48.
ITycTs U M v = CKOPOCTH TOUCK, TOT/1a HMEEM CHCTEMY:
(60-3u)? +(80 - 3v)? = 4900
(60 - 5u)? + (80 - 5v)* = 2500

3600 + 9u? + 9v® — 360u — 480v + 6400 — 4900 = 0
2542 +25v2 - 600w — 800v + 7500 = 0
9(u +v ~40u - 40v)-120v+ 5100 =0

+v? —40u - 40y = 16y — 8v ~ 300

-44u T2v-2700-120v+5100=0
24 vl 40u-40v=-16u—8v-300 .

~144u-192v+2400=0
u® +v? - 40u - 40v = —16u —8v —300

{3u +4v=50 "= 5—°-§-4-‘i
u? 49?40y - 40y = ~16u=8v=300" | 2 2 o0 oo 100 o
2500+16v2-400v-+9v3-3600+288v-288v+2700=0; 25v’~400v+1600=0;
vi-16v+64=0; (v-8)=0=>v=8=>u=6. Otset: 6 1 8 M/c.
7.49.
ITyctb BKIATYMK nonoxui x py6ne# rox y%. Toraa nomyunm:
XY 2000
100
<&
(x +2 4 13000)(—’1- + 1) = 44000
100 100
xy = 200000 xp = 200000
xy +100x + 20000y + 2000000 = 4400000 x+200y= 22000

N E 22000 - 200y
(20000 - 200y)y = 200000
20057 + 22000y — 200000 = 0
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-10 = 20000
y2—1|0y+1000=o=>[y‘ :["'

y, =100 x,=2000
T.x. crasku 100% B peaibHOCTH HET, TO NOMy4YaeM, yTo X = 20000 p., y = 10%.
7.50.
MycTe y Maaawero Geuto x pyo., a ero Gaux zaet y% rogobux. Toraa:
{xy = 240000 - {xy = 240000 - {x = 7000
2x(y - 5) = 460000 10x = 20000 y=120
Bank crapuiero 6para naer 20-5=15% rozoseix. Torsa wcxomas cymme

pasHa

2000-1,15+4000-1,2=2300+4800=7100 (py6.) Otser: 7100 p.
7.51.
IMycte noxoa 1-oro npeanpuatua x, 2—oro y. k — uckomoe.

3 =x+4 2x=

Tora: {0 TN =IHAY  f2x=y = 10-k=0 = k=10.
Mx+y)=ke+y 12x=kx + 2x

Orser: B 10 pas.

7.52.

IMycTs B 1-0i napTuu x kr, Bo 2—o# y xr. Torza
80 (x+»)=0,85(80x+(80-125) <>

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

<:>80x+80y=68x+85y<:>12x=5y©Z=%

: x

Hawm reo6xonrmo HaliTH Yyucio A ! = ! =i Ortger: 3
x+y .2 l+12— 17 17

x

7.83.

fycts B34 x 1. 40% pactBopa u y r. 10%-ro, Torna

x:y=800 200 x+y=800 [3x=920 [x=300

L4042 10=222125" |4x+y=1700 |y =800~x |y =500

100 100 100

Orteet: 300 r ~ 40%-ro pacteopa u 500 — 10%.

7.54.

[Mycts Obt30 X 71 40%-10 1 y 1 60%-r0 pacTBOpa, TOrAa:

X 4042 60=2FY*3 20

100 100 100

a0+ 60+ .go=trE5 4

100 100 100 100

2x+3y=x+y+5 x=5-2y x=5-2y x=1

4x+6y+40=Tx+Ty+35 |3x+y-5=0 [I5-6y+y-5=0 |y=2

Ortset: 1 autp 40%-ro 1 2 1 60%-ro pacTBopa.
7.55.
[Tycts m kr — Macca 3-ro cnuTka, U © — %-€ copepKaHue B HEM MCIH, TOrIa



5+m

5 m
700 2% 700 © = To0 > (150 + m =280 + 56m
3 m J+m 90+ om =180+ 60m
— —.(0:...—..60
100 100 100
om =130+ 56m m =10 (%)
90+130+56m =180+ 60m |o =69 (%)
TIpoucHTHOE COZiepXkaHHe MCIM B CILI2BE BCEX TPEX CJIUTKOB BBIYMCIHM MO
dopmyne: 100% 100 100 100 =51-%.
5+3+10 3

JoManitsia KOHTpPOLHas paGoTa

BAPHAHT 1

1. ¥+(-8)>=25 (x, y)=(3, 4). Moxncrasum:
3%+(4-8)*=9+16=25 — BepHO. (3, 4) BNACTCA PCLICHHEM,
2.

y

N,
- L]

W

x-y=3
3.9) {x+y=3

S

I
P

1Y

Tocrponm rpaduku dyuxunit y =x* —3 uy = 3 —x (cm. 6)
x=-3=>y=6
x=2=y=1
Oreet: (-3; 6), (2; 1).

-y}

{x+y$3
Moctpoum rpaduke dysxnuity =x*~3uy =3 - x.
y

]

o

NN

#-3=3-xx+tx-6=0
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--l:t5

D=1+24=25 Xp=—p—in = -3im =2
{x=l4
2 _ 2= - 2 = =—8

g 5T ALY 2y R32=0 ST s 8y u (% 2)
x+y=6 x=6-y x=4
y=2

Pewum nepsoe ypasuenue: )2+ 6y — 16 =0 = y,=-8,y,=2

-2yl =—4 [x*-2y'=-4 (=4 [x=%2
5.9, . = . <91, &> .
x+2y° =12 2x° = yi=4 y=%2
6. ITycrs xy=p, Torga
2

P b
2 =4 y=15-—= =15-F_
e RIS
y-op= 75—§-p2—2p=3 5p +6p-216=0
D=9+1080=1089=332 p =B g B3 36
5 5 5
y=15-28_3
3
2 4 44
ym15-36 153 22_‘5_21@_375 648 _ 273
3.25 3.5 25 25 25
P, p, 36-25 18-5 90
xl;-—:z g S T r——— e I |
M y, 2735 91 91
7. x+2y=a; x-2y=b
a’-2b=11 [b=-18-5a b=-18-5a
<> <> =
Sa+b=-18 |&*+36+10a=11 |a’+10a+25=0

a=-35 x+2y=-5 x=2y=17 x=1
(=4 (= (=4 (=4 .
b=17 x=-2y=7 2x=2 y==3

Otser: (-1; -1); (2; 2); (—4; 2).
9. Ilycrs 1-biii KaMeHIUK BBINONHAET paboTy 4 3a x 4acos, BTOPOH 3a y
qacos. Torza:
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§+-’21=25- x+y=50 [y=50-x y=50-x
= I R = 1 1< 50 | «

A 4 —t—=— =+ =— |
;+-; 12=4 |x y 12 [(x 50-x 12 x(50-x) 12

50x-x-600=0 [x*-50x+600=0
(= (=3

y=50—x y=50-x
D

-;=625—600=25=52

X1=25+5=30 y,=20; x,=25-5=20 »,=30

Orper;: 204,30 4.

10. AeToMOGHAL ABUrancsa 5 4 ¢ NOCTOSHHON CKOPOCTBIO, 3aT¢M YBERUMHI
ckopocts W exan eme 3 4 (F=const), npoexaB B cymme 380 kM. Halinure
CKOPOCTh aBTOMOOHIIA Ha 1-OM M 2—OM OTpE3Ke HYTH, €CIH H3BECTHO, YTO, CCNH
65l OH HE MCHAN CKOpPOCTH, OH mpoexan O 2TH 380 kM Ha 3 4 10 mMunu
MEMICHHEe, YEM OH npoexan OBl 3TO PacCTOSHHE CO CKOPOCTHIO, KOTOpOil OH
ofnanar Ha 2-0M OTPE3Ke MyTH.

BAPHAHT 2
1. e=1))’=18 (x, )=(-2, 3). Moacrasum:
(~2-1)*+3%=9+9=18 — BepHO. (-2, 3) ABNACTCA PEILEHACM.

E

)

D

Orser: (0; 3); (-1; 2).
1
3.3) {x +y=3
y=x+3=0
TMoctpoum rpaduxu dyuximiiy = 3 —x%, y = x - 3 (cM. 6)
=-3=>y=-6
x=2=y=-1
Ortser; (-3; -6), (2;-1).
X +y<3
y-x+320
Toctpoum rpadukn Pyukuuiiy =3 —x%,y =x-3
Haitnem aGcuucesl TOUEK NEPeceHeHms:
3-x=x-3
x%+x -6 =0 (cm. Bapuant 1 Ne 36); x; = -3, 5, =2
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2 —p* =14  [-x*+30x-81=0

4, & =4
Ix+2y=35 2y=5-3x

Pewum nepeoe yparuende: x° —30x + 81 =0 = 3. =27.x,=3

x=27

y=-38
<

x=3

y=-2

3 2 2= : l= 2: = -
5. x'+y 7@ Ix +y 7@ ¥ 4@{;: 1

x+2y=9 -5y* =-20 x =1 y=12

6 () ~3=18
C x4y =1

= (27.-38)u (3. -2,

1-3p=18 ?-3p-18=0
ITycrs x=p, TOrAa {p P @{p p

dx+y=1 4x+y=
D=9+72=81=9? P =312“-9—=6; p,=3-;—9=-3
IMoxyurnu 2 cUCTEMBI
=6 (J":E =_6.
a) {Zy l®< x6 =177
Y= laxe 221 |ax-x46=0
{ x
D=1-24-4<0. PeuieHuit nert;
[ 3 3
=-3 y=-7 =
% {Zy S T X
TEVEL lax-Z2=1 (4 -x-3=0
L x
- 3
D=1+48=49=7" x, =—l;7 =1y=3; x, ='1'8—7="; y=4

. (x+y)P-3(x-3y)=22 x+y=a
4G+ +x=3y=21 x-3y=b
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at-3b=22 b=2l-4a b=21~4a
<~ (=4
4a+b=21 a’-63+12a=22 a’ +12a-85=0

D\=36+85=121=112 a;=6+11=5; a;=6-11=17,
b=1; b,=21+68=89,
MosryurM 2 cucTeMsl:

= =5- =4
) x+y=5 o x y - X
x=-3y=1 S5-4y=1 y=1

o5
= -1 =-17- =T
@ {H; -897‘:{;:17 ]Z ~y89¢D i 53

¥oy= —Hmdy= x=-17-22

2
8.
¥y

N 0 17/

————— o — ]

-6

Orser: (2; -6); (7; -1); (-5; -1).
9. Iyctb nepeoiit xenaer paboty 4 3ax 4, BTOpoi 3a y 4.

y=x+1 y=x+1
i.‘.ﬁ z.,.f.zl:,q@ }-. 1 --?-'..—..4¢>
x y)4 y 4 x ¥y oy
y=x+1 y=x+1 y=x+1
<393 12 &3 12 S 415x+3 =3
—_—t—= —_—t = =4
x Yy x x+1 x(x+1)

y=x+l y=x+l1
Aad 2 Aad 2
15x+3=4x"+4x 4x° -11x-3=90
D=121+48=169=132
11+13

X = =3 ; x,<0; y1=4. Oteer: 349,44,

10. [ipa aBTOMAaTHYeCKHX CTaHKA W3rOTOBNAIOT Aetainu. Tlepsblif CTaHOK,
paGotas 6 %, u BTOpo#, paGoTast 5 %, H3roTOBALIOT B Cymme 730 xetancii.
KakoBbi IPOH3BOAMTENEHOCTH CTAHKOB, €CIM U3BECTHO, YTO HA U3rOTOBJIICHHE

600 acraneli nepBoMy craHky Tpebyerca Ha 2 4 30 muH Goanuwre, 4eM
BTOpOMY?
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TI'naBa 3. UncaoBble pyHxnun

§ 8. Onpenenenue unciaoBoii pynkuuu. O6aacThb onpeaeneHms,

132

obaacTb 3HaueHUul PyHKIHH

8.1, a) (—o0; +20); 6) {0; +<0); B) (0; +e0); 1) (—00; +e0).

8.2. a) (—o0; +o0); 6) (~0; +e0); B) (—ec; +0); 1) (~0; +o0),

8.3. a) 3namenarens He HynEBOH NMpU MobbIX X (—0o; +oc);
6) 3namenarens He paseH 0 HE IpH KakHX X. (—o0; +oc);
B) 13 Tex xe coobpaxkenui (—o0; +00); r) (—00; +00).

84.

a) x#7, T. €. (-00; T)AT; +0); 6) 4x+120>x~— -i—; (~oc; ~ -}T A 71‘- 1 +00);
B) Xx+3#0=x£-3; (—o0; —3)U(-3; +);
r) 8+5x20=5x#-8x=— % i (—0; —-g WA= -g- ; +00).

8.5.
a) x—=220, 1. €. x#2, (~oo; 2)(2;+00);

1 1 |
6) 2x+1#0, 1. €. X#t— — . (~00; — = JU(~— +®);
) 3 ( 2) ( 3 )

B) 3—x=0, 1. €. Xx#3. (—o0; 3} J(3;+o);
2 2 2

243x#0, T. €. X~ =, (—00;— = W N—=; +x).
r) 2+3x# Tex#s(oo:;)u(3 o)
8.6.
a) x(x+1)20, T. . x#0, x#£-1. (—o0;-1)U(-1; 0)}A0; +0),
6) x(x=5)#0, T. €. x=20, x5, (=00;0)U(0; SIAS;+00);
B) X(7-x)#0, T. €. x#0, x#7. (—o0; 0)(0; TIA7; +0);
) XX(6+x)720 <>x#0, x#-6. (~0; ~6)(~6; 0)A(0; +o).
8.7.
a) (x-1)(x+2)20, T. €. x#1, x£-2. (~00; —2)(=2; IA(1; +00);

6) (x+50)2x+7x0, T. €. x#-50, X%~ % . (—o0; =50} (-50; -% (- % ; Hx).
B) (x+12)(6x-3)20, 1. €. x#-~12, x#% . (=o0; =12)0(-12; —;— )u(-;- 3 +oc):

1) (Sx=4)(x=13)20, 7. c. xa&-:-, x#13. (—o; %)u(%; 13)0(13; +00).

8.8,

a) X2-5x+4=0

no reopeMe Buera: x;=4, x;=1. x=4, x#l. (-o0; I)A(1; 4) U (4; +o0);
6) 2x*-9x+7%0, D=81-~56=25 x,=-94L5- =-;-; x2=—9-3-§- =1, x21, x;t-z-

. AN
(=0 (1} 2)U(2,+°°),



B) X’ +2x+3%#0, npu x € (~o0; + ) = (~00; + )
r) 3x%—x-1020, D=1+120=121

x,=|+u =2; x3=l-“ =—z,x¢2; x;;ei (—m;—%)u(—-%;-Z)u(Z; +00).

6 6 3 3
8.9.
(Dyukuml OnpeacacHa, Korjxa NOAKOPCHHOS BLIPAXKCHHC HEOTPULATCABHO.
2) x-320,x23;  6)x+1120, x2-11; B)x+420, x2-4; 1) 2-x20, X<2
8.10.

a) x*+13>0 Bcerna; 6) x*+x* 20, seerna;
B) x24+24>0 Bcerna; r) 2x°+x* 20, Bcernma.
a)-T) (~o0; +),

8.11.

a) X>-920, x229, |x|23, x23, -32x. (~o0; ~3]U[3; +o0);
6) 7-x220, x’<7, i<V, 747

B) X’-14420, 2144, [x|212, x212, x$-12;

1) 20-x220, x%<20, [|<v20 , — 420 <x<420.

8.12,
a) 2x-x%20, x—(x-2)<0, 0<x<2 _L,;._*_,
6) -;-x2—320, x2-930, x>3, x<-3 (cm. 209a) o 2
B) X'-5x20, X(x-5)20, x25, x<0 AP P
) 5—%):’20, X525 -5<xs5, 0 5
8.13, . .
a) x2-6x+520 ———p
no teopeme Buera: x;=5, x;=l, (x-5)(x~1)20, 1 5
x5, x<1;
6) —x2+3x+420 . .
x*-3x-4<0 —_———P
no teopeme Bueta: x=4, x,=1, (x~4)(x+1)<0, -1 4
~-1<x<4;
B) X*-5x+620 ! e}
no teopeme Buera: x;=3, x;=2, (x-2)(x-3)20, 2 3
x23, x<2;
r) -2+x+x720; x*+x-220 + - +
no Tteopeme Buera: x;=1, x,=2, (x—1)(x+2)20, * ® >
x21, x<-2. 2 1
8.14.
a)x-2>0, x>2;
6) x’~6x+8>0 N _ +

no Teopeme Bumera: x;=4, x=2, (x-2)(x-4)>0; — OO

x>4, Xx<2; 2 4



B) x+3>0, x>-3;
r) x>-8x+15>0

no TeopeMe Buera: x;=5. x,=3. (x=-3)}x-5>0,

x>5, x<3,

134

8.15.
a) 3x—5>0:3x>1%

6 -11x-12>0

no teopeme Buera: x; = 12, x, = -1
x+1)x-12)>0 x<-lL.x>12 _
B)20-5x>0 = x<4

ND-x*+7x-12>0 -1

no Teopeme Buera: x;, =3, x; = 4
(x-3)(x-4)<0 3<x<4 -

8.16.
2) _\/Z—X, 2-x20 [xs2
. lee2  |x+2>0 |x>-2

.3
Jax<6 {4x+620 ¥ETY 4

= 2
6)y—;73x+4, 3x+4>0 x>—i A
3

Jx+1 {x+]20 {xz—l

x+3>0 |[x>-3

J5—3x 5-3x20 3xs35 xsi
3
4x+8

2<x52,

x=-1,

r)y=;7 {4x+8>0®{4x>—8

8.17.

x>-2

a)y=1f2'x -
Ix+2

—2<xg _5.
3

- - 2
27% 50 222 g0 2 -3
2 2073

3

3x+6
6) y=
2x+1

3x_+6_20; x+2 20; x>—-l,xs—2
2x +1 1 2

X+ —
2

1
X+—
B) y= ’2x+l : 2x+1 >0; 2 50
x+3 x+3 x+3
xz-.l_,x<—3;

2

4



5
= _ Ix~=)
y= ’5 3x ; 5-3x 20: 3o
2x+8  2x+8 2x+4) fo— et

X 4 2
3 <0, ~4<xsd ?
x+4 3
8.18, a) y=x% 6) y= 1 ; B) Y= ! iny= L
T; J—-x Jx+10
8.19.
1
a)y= ; 6 —,/(x+1)(6—x :
r7==7-==3_x - ) Y= )
B)y=‘/x(3—x) : r‘)y=,/(x+5)(x+2).
8.20.
-1
8) y=x; 6)y=x".  8) y=vx; Dy=7=
8.21.a) 9)]
4y
6.
T
AN B
2 i
-5 r—-j: lo 2'. | o
PR 3 *
r)
3
y
--1 4
|
]
/N
1_—j_——°
-3 -2 e
Touka (~2; 1) npunannexut rpaduky
8.22.

2
£ (x)= {—Tx-' ecnn S-1

x-leemm —-l<x<3

a) D (f)=(—0; 31,
6) f(-2)=1, f(-1)=2, f{0)=1, f(3)=2, f{7) — He cymecTBYyer.
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B)

o
A

1) E(D=(-2; 2]
8.23.

—-l— ecau x<0
f(x)=4 x’
“3x+6x—4, ecnu 0<x<2

a) D(f)=(-0; 2]; 6) f(—3)=% f(=1)=1; f(0)=—4; f(2)=3-4+12-4=a.

“ - 2

f(5) — we cymecteyer.
B)

r) E(f)=[-4; — 1] A(0; +o0).
8.24.

a) f(x)= {

ApyToli — 2. 3a1aHHE HEKOPPEKTHO.
6) f(x)= \/2;, ecmt 0Sx<4
x“,ecmn xz24

Tonospenna Bei3bIBaeT TONMBKO Touka x=4, C oauoit cropounl fl4)=2, ¢
Apyroii — 16. 2anaHue HEKOPPEKTHO.

x,eemm—-2<x<0
B) [(x)=
) /&) {x+l,ecm{l$xs3

Ja, ssasercd, T.K. KYyCOYHO 3ajaHwele 006JacTH oONpeaeclcHHN He
NEpeceKaloTes U Ha KaxI0M f onpeaeneHa,

Jx 0<x<4
r) f(x)=1

— x4
8

X', ecnn —2<x<1

. Haitzem f(1). C oanoi cropoust fi1i1=1, ¢
x+1 ecmm 0<x<3

2

C onuoif cTOpOHBI, j(x)=ﬁ =2, ¢ npyro#i, [ (4)=%=2. 3anaunue
KOPPEKTHO.
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8.25.
a) y= :
(x+1)(x% - 7x - 8)
10 Teopeme Buera: x,=8, x;=—1, (x+1)’(x-8)%0, x#—1, x#8;
x+1 5 5
6) y= 3 (X=9)(x+x-2)20;

’ 2 =9x? +x~2) *x=9) )
no reopeme Buera: x;=1, x;==2, (x-3)(x+3)}(x-1)(x+2)=0.
(=o0; =3)(=3; =2)(=2; 1)(1; 3)(3; +oo);

X
B) y= 3 (RP=1)(x*-2x~15)%0;

(= =1)(x* - 2x ~15) ( )
no reopeme Bueta: x,=3, x;=3, (x—1)(x+1)(x+3)(x-5)=0,
(=003 =30 (=3; =1)(=1; )u(1; 5)(S; +0);

3 2
ny= ; (X5)(x*-5%-6)0;
y (x+5)(x% = 5x~6) ) )

no teopeme Buera: x;=6, x;=~1, (X+5)(x—6)(x+1)=0, @e—s, x#-1, X#6
D(fy = (=0, -5) w (-5; =1) L (=1; 6) L (6; +0)

; (xHD(P~Tx-8)20;

8.26.
2
V3x— 3x-220 =
a)y=_2_3_x_2_. {; X2 3 D=1..8=_7<0; XZ—Z-,
x“=x4+2 X' ~-x+2#0 (__00;+w) 3
Vs -3x-4 [x2=3x-4320 + x
Yo 1162 e
16~ x 16-x“#0 f 4

no teopeme Buera:, x;=4, x,=-1

x-H)x+1Hz0 jx£-1, x24
x* 14 x# 14

X<-4, —4<x<~1, x>4;

Ji+2  fx+230 (¥=72 3
Byt

3
—— -~ L | = X
3-2x  |3-2x=0 3 -2sx 2’ 2 X

X # -
2

1 -28x< -l- . —l- <x<2.
1-2x 1-2x#0 x#-z- X#= 2 2
L

2

nNy=

[i_ 2 {4-;:220 {mslz {-szsz

8.27.
4x+5

3-2x 2 !
a)y= 3 5K+2>0; x>- =, 6)y=-:/=====, 2-4x>0; x<—,
35x+2 5 2-4x 2

4-3x x+1
B) y= 3 Xx+3>0; x>-3: nDy= 7 4-x>0; x<4
)y 3x+3 )= J4vx
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8.28.
a) y=rr 1 4) = 2 2 05 v e (o — 4JUG; 4 )
X

+ - +

*y

—4 0
6) y={yGBx+2)x* = 311—220:15["%;0)U(O;+°°)
x

B) y=qyx(x+4)" :%ZO:xe(—m;—4)U(0;+°°)
x

+ - +
4 0 x
r) y=y-xQ2x-3)" = G x3), S0=xe (- 0]
x—
8.29.
a)rJ3x—4 . {3x~420 xz-g-
= {7,
\/xz—l x-1>0 x>
4 A\ >
x>Lx<-1 3 :
. 6) y= x2-4 x-420 [x*>4
\ x Jx+3  |x+3>0 |x>-3
_% ") > |x22 [x22, x<-2
x>-3 |x>-3
-3<x<5-2, x22;
J2x+6
N, B >
X 16—x
2 3 4 2x+620 {x2—3
16-x2>0 |xlk4

Ny
2x-3
2
225020 |* 27
2x-3>0 x>=
x25 x£-5
X > v



+ - + X Jx -36

—0———O—P  8) ==

-1 2 P -x-2
. x 2_3620
\ X’ —x=2>0
SOY | ﬁ\ {x26
{(x=-2Xx+1)>0
x26,x<-6 X26, X$~6:
x>2,x<~1
v -+ 6)y=w/x2-6x+5, {x2-6x+520
——ae Yl ’ 2
: 5 1/25_,,‘2 25-x“>0

no Teopeme Buera: X;=5, x;=+1

{(x-—l)(x-S)ZO {xSl,xZS

-5<x<1;

|x|<5 -5<x<$

xt-4

Wy 1}6-—x—x2

x-420 x224
6-x-x2>0 |x2+x-6<0
no reopeMe Buera: x;=2, x,=-3

1x22 x22,x<-2
(x=x+3)<0 |-3<x<2

r)y___\/x2+7x—8. X +7x-820
Yo-x2 |9-%2>0

no teopeme Buera: x;=1, x;=8

{(x—l)(x+8)20 {xZ ,x<-8

[xj<3 -3<x<3 N
-8 -3 1 3

I=x<3.

Tx+120
8.31. ) = I L ;7%

ax=2 |x=-x-2%0
no Teopeme Buetra: x =2, x3 = -1
> ! 1

*ETy —-—gx<2, X>2;
x# 2x# -1
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140

Ix+7  3Ix+7 + - + %

6) f(x)= : 20 — O e
) o= x+2  x+2 7 )
7 73
X4 .
20; XS~ —, X>-2,
x+2 3
Oneyarka B OTBETE 3aAa9HHKA.
_ WJx=2  [x=220
) ) x2—5x+4 {x2—5x+4$0
o Teopeme Buera: x4, %=1, {iilzx % 4; 2<x<4, x>4;
x—2 x-2
K)= o —— ; 20
D 525 * 5-2x t o ot
=20, 2ex<s. 2 2
2 2
x__
8.32.
1
a)f(x)=1/2x+l ;{2;;;1200 xz-a; x3:
x-3 ¥-32 x>3
Ix+l 3x+1
= ; 20
O 0= Ve b Tad
X4 = + - + x
3 4 1 ——O0—p
y 20; x> =, X$—=— M 4
x-; 3 7
B) f{x)= 2x +1 : 2x+1 >0
x—-3 -3
+ - + X
- . s € o 2
2 >0; x>3,x.<_--l—; 1 3
x-3 2 2
1
_W3x+l | [3x+120 xz—-;
l") f(X)"vﬁ, {7X“4>0 X -

8.33.
Ay Vi-1 - VI-x - J(x-5(x-7); B)Yy=

l .
Jx+2w/2—x-1/x2-—1 '
G)Y___JX—Z'\/IO—x J(x=3)(x-6) . r)y_:\/;c—4-\/(x+2)(x—l) _

x-3 Vx+5.(x+2)




x,ecaux <0

8.34. y=fix)= x2, ecnn 0<x<2
4,ecnmu 2<x<4

a) D(f)=(-c0; 4]; 6) f(~2)=—2; {(0)=0, f(2)=4, f(4)=4, f(8) ~ ne cymecrnyer;

B) { r) E(f)=(~w; 4].
8.35.

—3(x—2)2+l,ecnu 2<x53

a) D(f)=(-0; 3]; 6) f(0)=1, f2)=1, f(3)=-2, f(4), f(5) - we cymecrnyer;
B) r) E(f=[-2; +0).

=fx)= {23:2 —4x+lecna x<2

2 4\ . & *
M
8.36.

x+lecnu—-3<x<0
y=fx)=lx? - 4x+1lecmn 0<x<2
2
—,eCaH x> 2
X
a) D(f)=[-3; +w);
6) (-5) - ne cymectsyer; f(-2)y=—1, RO)=1, f(2y=3, 1(4)=-;-,

) 0) BO=-3; 1],
/j}\\”
8.37.
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8.38.

§ 9. Cnoco6u1 3aganus pyHkoui

9.1.

a) Ha, ssnsercs. 6) Ha, ssnaerca. Ha ropusonransHoif ocu crout y.
B) [a, smnsercs. r) Her, ue sBasercs.

9.2. a).

9.3. a) Jpnsctca, y=x+2; 6) Aa, aBaseTca. y=2[x'=2;
fx+2|-|x-2]
B) HCT, HC ABJIACTCA; I') i@, ABIACTCA. y-——---z———-w

94.

a) 3anaer. y=x’. 6) He 3azaer.

B) 3amaer. y=vx+4 . 1) 3anaer. y=—(x+2)*+4=—x’—4x.
9.5.

a) f{x)=—2x-2; 6) f(x)=(x+2)*-2=x>+4x+2;
B) f(x)=%x+2; r) fix)=—(x~2)*+4=—x*+4x,
9.6.

a) ﬂ(x)=-i— 1 6) fx)= Vx+5+2;B) f{x)=Vx+2 -1; r)y=—%.

9.7.

a) S(1)=90 (km): S(2,5)=225 (km); S(4)=360 (xm);
6) 1800=90t; =20 (u);

B) 15 Mun.=0,25 u. 8=90-0,25=22.5 (xm);

r) 450 m=0,45 xM; 0,005 u.

9.8.

a) 4(36)=3: 1(2, 7)—— 1(144)=12; 6) —=4,5; S=54;

B) 150 M=0,15 km; t(0, 15)--21—5—-0'—02=i
12 4 400

r) 45 c—}-MMH——3—- —3-——-5; S~—3——O 15 (xkm)=150 m.
4 240 240 12 20
9.9.

a) =x° +4=(x-2)
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CtpouM rpadiuk OpaBoii u 1eBo# yacTu.

/.
[T

Abcumccnl Touek nepeceyehus: 0; 2. Pewenus: 9; 2,

6) Ctpoum rpadux oGenx yacreii.

B) X ~4=—(x+2)*

A
[V

1) x-3=4x~1

J
2 ? . ] !
W
AQCuHCCRE TOUCK IEpeceHeHnA: 2,

9.10.
aypd=(x-1y7-1

yew-R -l

AGCcHUCCRl TOUEK nepeceieHu: (; -2

AGcumccel Touek nepeceueuus: 0; 3

Crpoum rpaduk npasoit 1 neBoit yacTi. AGcuuccsl Touek nepeceuenus: 0; 3.

Peuwenue: 0; 3.
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6) Vx+3=-1-x

Y
y=dr+3
|y X
R -
32 —‘l\q\ x
y=-l1-x
CrpouM rpaduk npasoit U ACBoii HacTH,
AGcuucea Touku nepeceyeHus: —2,
Pemenne: 2.
B) = —(x+2)" +2
y
Y=t
t
' N
-2 —1\0 x
y=x+27 2
CrpoumM rpaduk npasoit u nceoit vactu,
AGcIHMccH Touek nepecedeHus: ~2; —1.
Pemenue: -1; -2,
) Jx-1=3-x
\"
3 y=Jx-1
oA
123 x
}=3-x

Crpoum rpadk npagoif U JIEBOIf 9acTH,
A6cimcca Touku mepeceyeHus; 2,
Pewenne: 2
9.11.
a) S(1)=6; S(2,5)=22,5; S(4)=48;
6) 240=2t%+4t, *+2t-120=0; D =4-4.1{(-120)= 222
~2+22 -2-22
=10; 1=
2
Hrak, r=10 (4.)

144

t|=

=—12 — He MOAXOAUT 110 CMBICITY 3ala4H.



B) 45 Mun=0,75 0= 4, $=2.—+4.5=18 13241 ()
7 6 "7 16 '8

D

1350 M=0,35 km;  2t%+4t=0,35; 2t*+4t-0,35=0 T:4+°’7=4’7

-'2+1/4,7 _2'—'\143

t,=-—~—2—-- (w); = —--5-—7- (4.) — He MOAXOAUT MO CMBICITY.
9.12.

a) V=l Sh; S=il-/- ; h=3—V-; 6) V=l -2-1,4=-2’—8 M’

3 h S 3 3
5) 45 m=0,045 o%; 5= 2083 (3043 _133 5
0,4 4 4
35

r) 2500 cM?=0,25 M?%; h=-—===60. (M).
0,25

9.13. a) y=2x’-1; 6) y=-3 (x+1)% B) y=—3x+4; 1) y=3(x-2)%

9.14. a) f(1)=1; 0) f(8)=2; B) f(15)=3; r) f(22)=4.

9.15, a) f(73)=9. OneuaTka B OTBCTS 3aAYHIKA,
6) f(-6)=6; B) f(-3)=9; r) f(12)=4.
9.16.

OGnacts 3uauenuit — Muoxecteo {0, 1, 4, 5, 6, 9}, BcneacTeue Toro, 4To

KBaJPAThI UE/EIX YUCENl OKAaHYUBAIOTCA BCET/(A Ha OAHY U3 3TUX Ludp.
9.17.

4,ecnn x S5

_ (x+3)2,ec.rm -5<x<~2
8)y=fx)= x+3,ecmux 2 -2

(x+2)2 +l,ecnmn-4<x<-1
6)y= f(x): 2lx|:eCH“—l <x<l

Jx—-l +2, ecam x 21
9.18.
. ¥
_.— 01 *
. 3 ——0
6 4 2 q T 4 & ¢ _—60
2) 6) —o~
9.19.
a) 6)
-2 1 2 4 GI 2 1 2 4 6‘
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§ 10. CpoiicTBa pyHKUNIH

10.1.

a) f(x)=y=5x.

Bo3bMeM TNpPOM3BONBHBIC Xi, X, Takue YTO X|<X;. TOraa, YyMHOXasd
HEpaBEHCTBO Ha 5, momydaeM: f(x, }=5x,<5x,= K(xy)

f(x)< f(x,). PyHKUMA BO3pACTACT.

6) f(x)=y=2x+3.

Bo3bMeM NPOU3BONBHBIE Xy, X3! X1<X; < 2x1<2x&>2x1+3<2x,13.

f(x)< f(x2). Pynxims BO3pacracrt.

B) f(x)y==2x-3.

Bo3bMeM MTPOM3BOJIBHBIE X, X! X1<%; & 20 <x<>2x | —3<2x,~3

f(x))< f(x;). DyHKUMA BO3pacTACT.

r) f(x)=y=-§- +4.

J15 MPOU3BONBHBIX X| U X3, TAKHX YTO X <Xz, UMEEM:

W

X1<re> > & %‘-+4<£2—2- +4; f(x})< f{(x;). PyHxums Bo3pacraer.

10.2.
a) fix)=y=x".
J1A IPOU3BONBHBIX X H X3, TAKHX HTO X <X, HMEEM
x,<x2©x.3<x323. £(x;)< f(X,). DYHKUHA BOIPACTaLT.
0) fix)=p=2x".
Jlns IPOM3BOMBHBIX X| W X7, TAKHX UTO X|<xXp, HMEEM:
X <xgex P < e 2x 3<2x,}. f(x))< f(x,). Gyukums Bospacraet
B) fx)==x"+1.
Jns pOU3BONBHBIX X| H Xz, TAKUX UTO X <Xz, HIMCEM!
x1<0e0x < e M 1<+ 1L 1(x))< f(xy). DyHKIMA Bo3pacTaer.
3
x
r) f(x)=y=—2- . JAnst mPOU3BOMIBHBIX X| M X5, TAKUX HTO X <X;, HMEEM

3 3
X _x
X <nex <o -;— < % . f(%,)< f(X,). DYHKIMA BO3PACTAET.
10.3.
a) f(x)=y=x%, x20.
JIns POU3BONBHBIX MMONOKHUTCALHBIX (TOYHEE HEOTPHLATELHLIX) X| H X2, U3
HEPABEHCTBA X[ <X, CNEAYET X, °<x,”. f(X;)< f(X,). OyHKUMS BO3PACTaCT.

1
6) f(x)5=——, x<0.
X
ﬂﬂﬂ [IPOXU3BOJIBHBIX OTpHLlaTeJlebIX X1 ¥ X, A3 HCpABCHCTBA .X'|<X2 CICAYCT,
1.1 11

YTQ ~—= > wm ; —~— <~ — _f(X;)< f(X;). PyHKIMS BO3pacTacT.
Xt X3 R Xy

B) f(x)=y—~—;- , x>0.
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JLna npoy3BONLHBIX MONOXKUTENLHBIX X| H X;, U3 HEPABEHCTBA X[ <X, CIEAYET,

4T 1 > 1 ;- 1 < 1 . f(xy)< f(x,). PyHxuMd BO3pacTaeT.
X X X%

1) fx)=y=3x% x20.

}lllfl TIPON3BOJIBHLIX HCOT’pPluaTCJIbHHX Xy M X3, H3 HEPaBCHCTBA X|<XZ
cnenyer x,°<x,% 3x,°<3x,% To ects f(x,)< f{x,). ®yHKums BO3pacTaer.

10.4.

a) f(x)=-5x.

JLna npOU3BONBHBIX Xp U X), X1 <X3 HMEEM!

X1<xp—5x>=5x,. f(x)>f(x;). Pyukuua yGuiBaer,

6) f(x)==5-2x.

JIna pOM3BONBHEIX X1 H X, X;<¥2 UMECM:

X152, >=2x,. 5-2x,>5-2x,, f(x;)>f(x;). OyHkuus yOuiBaer.

B) f(x)m=Tx+1.

J171 FIPOM3BONBHBIX X H Xz, X; <X, HMEEM!

X1 <Xy=Tx>=Txy. =Tx;+1>=Tx+ 1, f(x)>f(x5). DyHkuns yObIBacT.

x
r) {(x)=y=4~ ':7,- . A5t IPON3BOJIBHBIX X| H Xq, X1 <Xy HMEEM:

XX % S I BN %2- . f(x)>f(xz). Oynxuus yGrisaer.

3

10.5.

a) f(x)ﬂ)=—x3. Jns IpOU3BONILHBIX X M X3, X1<X; UMEEM:

X <xpex P<x x> (% )>A(X,). Pynkis yObiBaeT.

0) f(x)ﬁ/=—3x3. JIng mpoM3BONBHBIX X U X, X{<X3 HMEEM:

X<xx <xyte=3x2>-3x,". f(x))>f(x;). ©yuxums yGuisaer.
3

B) f(x)=y——i‘5-— . Jl1s TPOU3BONBHBIX X| 1 X3, X{<X; HMEEM:

3 3
X —X
X< % <y o —;- > —53— f(x,)>f(x,). OyHKuns yGuiBaerT.

r) f(x)=y=x’+7.

J11s NPOU3BOMBHBIX X | B X3, X <Xz UMEEM:

X <x 2 P <xp e > x, x> x4+, £(%)>H(X,). DyHKuus yOBIBaET

10.6.

a) f(x)=y=x7, x<0.

JIns OTpHUATENLHEIX (TOMHEE HEMOAOKUTENbHBIX) X1 H X3, X <) < X%,

f(x,) > f(x;). @yHkims yObiBaCT.

6) f(x)=y=—2x%, x20.

Jlns HEOTPHLATENBbHEIX X; H X, H3 HEPAaBEHCTBA Xx)<¥z CledyeT, UTO
x2<xte-2x, =200 f(x,)> f(x,). Oynkuus yGeisaer.

B) f(x)=y=3x%, x<0.

JIng HETONOKUTENBHBIX X, H X; U3 HEPABEHCTBA X|<X; ClIeAyeT, 4TO

XX 3%, %3%,% f(x)> f{xy). PyHKuMs yOnIBaerT.

2
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r) f(x)=y=-3%7, x20.

JiA HeOTpHUATENBHBIX X; M X;, M3 HEPABEHCTBA xl<x2 CIELYET, YTO
x2<ute-3x5>-3x2 f(x)> f(xy). Dynkuus yGbIRaer.

10.7.

a) He orpannuesa Hu CBEpXy, HU CHU3Y.

6) Orpauuuena cHH3Y, He OFpaHH4Y€eHa CBepPXY.

B) OrpaHuyeHa CHU3Y, HE OTPaHUYEHA CBEPXY.

r) OrpaHu4cHa U CREPXY M CHU3Y, TO €CTb OrPaHU4CHA,

10.8,

a) OrpannucHa CHHM3Y, HE OTpaHHYEHa CBEPXY.

6) OrpanuueHa CHH3Y, He OTpaHUiena CBepXy.

B) OrpaHutieHa CHU3Y, HE OTPaHUYCHA CBEPXY.

r) OrpanuicHa 1 CBEPXY M CHHU3Y , TO €CTh OrPaHHYCHa,

10.9.

a) OrpanvucHa CBEPXY, HC OrPaHUUCHA CHHU3Y.

6) Orpanuuena CHU3Y, He OrpaHHYEHa CBEPXY.

B) OrpanutieHa CHH3Y, HE OTpaHH4eHa CBEPXY.

r) OrpandueHa cBepXy, He OrpaHHyCHa CHU3Y.

10.10.

a) y=v15-x*
15-x220= <15 20<15-x2<1520< y<ViS
6) y=—V16-x*

16-x'20=>|x<2=>0<16-x"<16=>-4<y<0

10.11.
a) dyHkuua BO3pacTaOlad, 3HAYUT HAMMEHbLIee 3HAa4eHue OyzeT npH
HaUMCHbIIEM 3HAYSHMH aprymenTta, a HauGosmbuiee — TnpH  HauOOMbILEM

3HAYPHHH APTYMEHTA. Yin = W0)=3. yuax =(1)=5.
6) Ymin =2 Vmax =03
B) Ymin = ¥(0) =1. OyHKIMA HEOrPaAHUYENHA CBEPXY.
.r) Hanmensero sHaueHus HET. ypx = ¥(2)=2.
10.12.
=
a) xe[0; +e0), yyin = ¥(0)=0.
Haubo/piero 3Ha4CHUA HET, Tak Kak QyHKUMA cBEpXY HEOrpaHHYCHA,
0)x€[0;3]. ymin =1(0)=0, ymax =¥Q3) =
B)x€[l; 4] yyin =y =1, ymax =y(4) =2;
r) xe(0; 2]. HanmeHsIIEro 3HAYCHHA HET. Yipayx = \E .
10.13.
a)y= \/;-—_4— . Ymin =0 . Ciepxy ¢yHKuUS HEOTPAHWUCHR.

6) y=3—w/; . Ymax =3 . CHH3y OyHKUMA HEOrPAHHYCHA.
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B) )= \/; +2. ¥min = Y(0) = 2, Cpepxy hyHKuHsa HeorpaHHIEHa.

r) y=4- Jx . Ymax = ¥(0) = 4. Cunsy dbyHxIHs HeOrpaHHHCHa.
10.14.

2
-, ecnu x <0

f(x)=4 x
w/; .ecmu x20
1) D(f)=(~0; +w).

2) V6uisaer npu x<0. Bo3spacraer xa [0; +o0).

3) He orpanuvieHa HY CHH3Y, HH CBEPXY.

4) Her uu nanGonnilero, HE HAMMCHBLICTO 3HAYCHNUA,

5) Henpepeissa sa (—oo; 0). Henpeprisaa Ha (0; +0).

6) E(f) =(—o; +). 7) Ha (—0; 0) Beimykna Beepx. Ha [0; +00) Bbinykna BBEpX.
10.15.

fix)= 4—2x2,ecnu -1£x51
x+lLecnHl<x<3

4 - -2 q 1 4 [}
1) D(H=[-1; 3]
2) Bospacraer ua [-1; 0] n na [1; 3]. YGuiBaer na [0; 1].
3) OrpanuicHa,

4) HanGonpuree suaucune fi... =4 . Haumensmee: fii, =2

5) Henpepuisua ua [~1; 3]. 6) E(f)={2; 4]. 7) Bomyxna Beepx Ha {-1; 1].
Ha[1; 31 byHianmo MOXHO CUMTaTh KaK BLITYKJIOR BBEPX, TaK H BBNTYK/IOH BHYS,
10.16.

a) -3) ue onpeaeneno, f0) =2, A5)=6

6)
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B) HE OTPHULIATENLHAN; HE OIPAHHYCHHAS CBEPXY; HE SBIACTCA HH YETHOM, HH
HeyeTHoH; yOniBaeT Ha orpeske [-2; —1]; Bo3pacraer Ha [-1: 0] u (0;+ ),

oMmpeaeNieHa NpU X 2 ~2; UMeeT paspsis npu x = 0.
10.17.
a) f-2) =-3,0) =~1; f5) = 69

y
s}

-2 0

b

X

< 1.3

0)

B) OrpaHMYEHa CHM3Y; HEOrPaHHYEHA CBEPXY; HE ABNAETCH HH HSTHOH, HH

HEYeTHO; BO3pacTaloLias; ONpeJeAcHa NpH X = —2; HenpepLIBHas,

10.18.

a) y=x>+3x.

Bo36MeM NPOHM3BOMbHEIE X ¥ X;. [FyeTs x;<x;.

X|<xz; 3X|QXZ, 1]3<X23.

COMHM ITH HEPaBEHCTBA: X, +3x.<x, +3xy; f{x)<f(xy).

DyHKUMA BO3PACTALT.

6) y=x"+3x, x0.

Bo3LMeM NMPOM3BOABKEIE HEOTPHULATEBHDIE X1 U X2, [TycTh x<x2.

Toraa x;%<x,* 1 3x,<3x,. Cnoxum TH HepapeHcTHa.

X1+ 3x,<0 4+ 3%, f(x,)<f(x;). @yHKOHME BO3pACTAET.

B) y=2x"+x.

Bo3bMeM MPOM3BOJBHEIE X A X5, TIycTh X <5,

Torma x’<x’¢ 2x,°<2x,’. CnokuM nocneisce HEpPaBEHCTBO
HEPABEHCTBOM X <Xz, 2%, +x,<2x7>4+x5. f{x;)<f(x,). Pymxims Bospacracr.

) y=2x*x, x2 0.

Bo3bMeM NPOU3BOBHBIEC HEOTPUHATEBHBIC X1 # X2, [TyeTs x<x,.

Toraa x'<x’e 2x%<2x,. CnoxmMm nocneasce HepaBeHCTBO
HEPABEHCTBOM X, <Xz, 2x; +x,<2x, txy. f(x))<f(x;). Pyrcmus sospacraer.

10.19.

x-5 x+3 8 8
a)y= = - =]- , x>=3,
)y_x+3 x+3 x+43 x+3 *
Jina Npou3BOABHBIX X| U X2, X <Xz, U3 TIPOMEXKYTKA (—3; +00) MMeeM: x| <x;
0<x,+3<x;+3, - 8 <— 8 = 8 <l- 8 .

x1+3 X9 +3 x1+3 X7 +3

f(x,)<f(x,). PyHKLHUA BO3pACTACT.
6) y=3l—2x, v <l
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3—2x___2+_1___‘
1-x I-x

Ji1a IPOUBBONBHBIX X M X, X| < Xz, U3 MpOMERXyTKa (—oo0; 1) uMeem:

1 1 1

1-x>1-x%>0& < < 2+ <2+ 1 < fxy) <Axz)
1 1 1 1-x,

-x 1-x -X
GOyHkUUS BO3PACTACT.
x+1_ x-1 2 2
B = + =]+ s x>1.
)y=x—l x~1 x-1 x-1 *

JinA NPON3BONBHBIX X| W X3, X|<;, W3 pOMEXYTKR (1; +00) MMeeM:

O<ri—l<npl, ——> 2 22
.X]—'l 12-1 )ﬁ"l Xz“l

(x))>f{x,). Oynxuua yGrBacT.,

3ananne HEKOPPEKTHO.

n _6-4x
y 2

6—4x 2

=4t

2-x 2-x

, x<2

JU1st IPOM3BONIBHEIX X M X3, X; < X5, H3 NPOMEXYTKA (—00; 2) HMECM:

! < L < 4- 2 >4- 2
2-x, 2-x, 2-x 2-x,

2—X|>2—X2>0@

Oyukuns yOoiBaeT.

10.20.

a) y=—x’-2x.

JIns IPOU3BOMBHBIX X H X3, X{<X; HMEEM;

1. X13<X23¢> —x13>—x23; 2, =2x>-2x,

CKNabIBAA HEPABEHCTBA, TIONYHACM —X| —2X | >—X; ~2X2;
f(x;)>f(x,). ®yuxumn yOpinaer.

6) y=x°~0,5x, x<0.

Jins npou3BOABHBIX HENOAMKHTETLHBIX X; H X5, X1 <X, HMEESM:
x16>x26; —0,5X1>"0,5.X'2

CxnafibiBas 3TH HEPABEHCTBA, NOTyYaeM

x,5-0,5x,>%,5-0,5x,. f(x;)>f(x,). OyHKiHs yObIBAET.

B) y=x"-5x, x<0.

JIns npon3BONBHBIX HETIOMOKUTEIBHBIX X| 8 X3, X} <X HMEECM!
x,4>xz4; —5x>-5x,

CroxuM 3TH HEPaBEHCTBA.

x,*=5x>x,% 5255 £(x,)>f(x;). Pyskuns yGoisaer.

r) y=3x*-x.

JLAst IPOU3BONIBHBIX X| B X2, X <X; HMEEM: =3x,%>-3x,%; —x>—x,
C0X1M 3TH HEPABEHCTBA.

=3x, 32 >=3x,°~x2; f(X)>f(X,). DyHKimA y6bIBACT.

< flx) > (x2)
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10,21,
a) y=x*+4x-3. TlycTs (xo, Vo) — BEpIIHHA napabosel,
x0=-—-g'- =2, Ymin =Yo=4-8-3=-7,
HauGonbiuero ne CylwiecTByeT.
6) y=—4x2-12x+1,
Mycts (g, Yo) — BepluHA NapaGosl.
xo——Tléz- =—-;’- + ¥Ymax =yo=-—4-%+12- %+l=10.
HauMeHbLIErO HE CYIIECTBYET.
B) y=9x™+6x-5,
ITycts (xg, yo) — BepiIKHA MapaGosl.
Xo™— 'lés' ..—__% « Vmin '—=y0=9' %-6 % ~5=6.
HaunGonsiero He cymecTByer,
r) y=—x"+8x-12,
TTycts (xg, ¥o) — BepikHa napaGosl.
xo=--‘—2 =4, Ymax =Vo=16+32-12=4. y ., He CymecTByer.
10.22.
a) y=lx|+3, xe[-5; 1].
y OyneT HauMeHbIIMM (HaHGONBIIMM) IIPH |X| HaUMeHBILEM (HAaMGONBLUIEM)
PKluann=0; 1Xluans=53 Yuaum =35 Yuars=3.
6) y=—{4x[+1, xe(~6; 2}.
y Gyner nanGonpuiuM (HAHMEHBLINM) NPH |4X| HauMeHbIEM (HanbonbLIEM).
[4x|naug — HE cymecTBYeT; [4X]ug=0
Vianw — HE CYWCCTBYET; Vygue™=1.
B) y=—2x|—1, xe[-1; 1].
y Gyner HanGONIBIIKM IPH {2X] HAaUMEHBIUEM [2X,1au=0, Vuanw =3
) yxi+3, xe[-5; 1).
y Oyznet HauGobUIMM (HaWMEHBLIKMM) NPH |X] HanGoNbLIEM (HAMMEHbLLEM)
Piluane==3, Yuaus=85 Xluanw=0s Puaun =3
10.23.
x+4 2

i

J
A
iy
)

TETTE I
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Onpepenena Ha (-0, —2)1J(-2;+00); VOpiBaromas Ha (—o0;—2) H

(~2; + 0); HEOrpaHWUCHA; HE ABNAETCSA HU YECTHOM, HA HEUSTHOM.

Onpepenena Ha (—o0; 2)1J(2; +©); VY6uiBaeT Ha (—2;2) u (2;+ o),
HEOrpaHutiecHa; HE ABNACTCA HHM YETHOMN, HH HEYCTHOMH,

3
/I‘l 5

-
-3 ___IL_ x

24 d-deee
Onpenencua Ha (~0;1)U(1; +o); Bospacraer Ha (-~o0;1) u (I;+0);
HCOrPAHHYCHA; He ABNACTCS HH YETHOM, HH HEUCTHOM.
5-x 2 -1

x-3 x-3

Ny=

0 h
=1 4%
—]
~2
e -

\

Onpenencia Ha (~;3)J(3;+); VYObmacr Ha (-x;3) u (3;+c0);

HEOTpaHH4eHa; HE ABNACTCA HH YETHOM, HHM HEUETHOM.
10.24.

153



Onpenenena Ha (4;+); VY6biBaeT;, orpaHuucHa cHusy; Heorpauuueua
CBEPXY; HE ABNACTCA HY YETHOM, HH HEYETHOI; HENpEpHLIBHA.

y

("
>

-1

2-3x 8
6) y=——=——-3, x<-2
2+x x+2
Onpeaenena Ha (—oo; ~2); YObuiBaeT; orpaHudeHa ceepxy; Heorpamnuena
CHH3Y; HE ABIACTCA HH YETHOH, HH HEUETHOH; HETpephIBHA.
Bl )

-9 -3 O

Onpenencna Ha (I;+); VOnBacT, orpaHuueHa cAu3y; Heorpanuuena
CBEPXY; HE ABJACTCH HHU YETHOM, HU HEUETHON; HeNpephIBHA.

N

1
1
]
L)
1
1
1
1
i
!
1
i
v
———— e e b e

6-~3x =_1_5__3’ <3

3+x  x+3
Omnpenenena Ha (—oo; —3); YO6uiBaer; orpaunuena ceepxy; Heorpanuuena

r)y=

CHHU3Y; HC ABAACTCS HH qe'moﬁ, HH HEYCTHOMH; HETIPCPHIBHA,
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—e e

RLLE
10.25,
a) y=vx'-6x+8
x'-6x+820, npu x e (~o; 2}U[4;+o)=> y20
DYHKIHA OTPAHUYCHA CHU3Y, HO HEOTPAHHYEHA CBEPX)

1
6)y=
Jx2—6x+8

x'-6x+8>0, npu xe(~0;2)U(4; +0)=y>0
DyHKUME OrpaHKYEHa CHIIY, HO HEOFPAHUYCHA CBEPX)
B) y=v3-x-2x

0<3-x*-2x<4, npu xe[-31}=0sys2

DyHUKUAA OTpaHHYEHA.
i

nNy=
J3—xz—2x
0<3-x"-2x<4, ipn xe (-3 )= 0.<_y$——;-

@yHKUHA OTPAHHYCHA CBEPXKY, HO HEOTPaHUYEHA CHU3)Y

s 2) Ha [-3; -1] nocTosiHHa
Ha [3; 4] u ua [5; 6] so3pactaer

10.28.
2,ecri-3<x<1
fix)= \/;,ecrml<x$4
(x—5)2+l,ccm«14<xs6
« N pDO36]
2 1 2 4 6

Ha [4; 5] yOoiBaer.

3) OrpannueHa,

4) Youaus=2s Vo= 1-

5) Henpepeiena na [-3; 1). Henpepnisna Ha (1; 6].

6) E(D=(1; 2].

7) Ha [1; 4] semryxna seepx. Ha [4; 6] Beinyk/1a BHUS.

Ha [-3; 1] MOXHO cuHTaTh BHHIYKO#H KaK BBEpX? Tak H BHH3,
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i,ec:mx<0
x
- f={-xt+2x+2,ecm0 < x <2
\*J DR x,ecnu2<xsé4
1) D(f) ={~c0; 4]

2) Ha [-oo; 0] v Ha [1; 2] yOrmBaeT. Ha [0; 1] 1 Ha [2; 4] Bo3pacraeT.

3) Orpauytena cBepXy, HEOrPaHHYECHA CHU3Y.

4) Yuaus™4; Yvaun — HE CYWIECTBYET.

5) HenpepeiBHa Ha (—o0; 0). Henpepeisna Ha (0; 4].

6) E(f)=(—0; 0)[2; 4].

7) Ha [-o0; 0] u na [0; 2] Beimykna BBEpX.

Ha [2; 4] Bbirykna Kak BBepX, TaK H BHH3,

10.28.

a) f(x)=3,7x* ~7,4x-9=3,7(x - 1)} ~12,7= ua (~o0; 1} — yGbiBacT, Ha
[1; + o] — Bo3pacraer

£(2,9)=3,7-(1,97% -12,7<3,7-(2,1)) ~12,7= f(3,1)

6) f(x) = —4,1x* =16,4x + 3 = ~4.1-(x + 2)* +19,4 = na (~0; 2] — Bo3pac-
TaeT, Ha [-2; +oo] — yGsiBaeT

S=18)=-4,1.(0,2)" +19,4>—4,1-(0,7)* +19,4 = f(-1,3)

B)f(x)=1,9x2+5,7x+4=l,9-(x+%)’+4—%'l,9=> Ha (-0, ——;—] —
3
yGObiaer, na [—E; + ) — BO3pacTaeT

f(-5,2)=19-3,7) +4-§-~],9>1,9-(0,7)2 +4-—~3~-l,9=f(—2,2)

r) f(x)=-3,3x> +3,3x =-3,3(x "_;')‘ +%’12

= Ha (-w; %] — BO3pAcTaer,
Ha [%: +00) — YObiBaeT

7(0,55)=-3.3-(0,05) +%—3 <-3,3:(0,03) +§;3

§ 11, YerHbl¢ 1 HeueTHBIC GYHKUMEH

11.1.

a) Jla, cHMMETPHYHO. 6) Jla, cHMMETpPHUHO.

B) Her, He cummerpuyHo. r) Her, He CUMMETPHYHO.
11.2.

a) Her, He cUMMeTpHYHO. 0) Her, He CHMMETPHYHO.
B) Her, He cummeTpuryHo. r) Hert, He cuMMeTpHIHO.

156



11.3.

a) f(x)=3x2+x*. D(f)=(~co; +e0) = CHMMETPHHHO.
f(—x)=3 (=x) H(=x)*=3xx*=f(x). Qynxnus ucruas.
6) f(x)=4x°-x% D(f)=(~00; +%0) ~ CHMMETPHHHO.
K—x)=4(=x)*~(~x)*=4x®~-x*=f(x). PyHKuna wcTHaA.
B) f(x)=2x3-x5. D(f)=(~c0; +o0) — cuMMETPHUHO.
R=x)=2(=x)*~(~x)?=2x3-x®=f(x). Dynkima ueTHas.
r) f(x)=5x%+x'°. D(f)=(—00; +00) ~ CHMMETPHHYHO.
f(=x)=5(—x)*H(=x)' "=Sx"+x'°=f(x). OyHKIMs uetTnas.
114.

2) yx'(2x—x") D(D)~(-<0; +a0)
YX)RA(=2x %% 2x-x>)=—y(x). PynKuma HeverHas,

4
6) f(x)= x2 J;l 3 D(D=(-00; 0)A(0; +0) —~ cHMMETPHYHO.
X
NS B
fl-x)= = =—f{x). Oyuxkumg HeUeTHAS
2(-x) 23 Y

B) f(x)=x(5-x2); D(fy=(—o0; +0) = CUMMETPHYHO.
(=X )==x(5—(=x)")==x(5-x%)=—f(x). OyHKIUA HEUETHAA

1) fix)= 63x ; D(f)=(~o0; +o0) — CHMMETPHYHO.
x +2
f(—x)= o . 3 =-f(x). OYHKLHS HEUETHAS

(—x)6 +2  1P+2
11.5.
ﬂx)=x2+x; D(f)=(—0; +®) — cuMMETPHIHO.
fl—x)= (=x?)-x=x*-x,mpu x=1: f)=2, f(-)=0
f(—x)= f{x) f(—x)#~ f(x). PYHKIMA HH YCTHAA, HH HEHCTHAS
11.6.
a) f(x)==x"; D(f)=(~o0; +o0) ~ CHMMETPHYHO.
f{—x)= (~x)’=x* =f(x). Oynxuus yernas.
6) f(x)=y=x"; D(f)=(—c0; +o0) — CUMMETPHHHO.
f(~x)= (=xV=—x"=f(x). Oyuxuus HeueTHas,
B) f(x)=y=x", D(f)=(—o00; +0) — CHMMETpPHUHO.
fl—x)= (~x)°=x°=f(x). DyHKuMA ueTHAS.
r) f(x)=p=x"; D(f)=(~c0; +00) — CHMMETPHUHO.
f=x)= (—x)*=—x’=f(x). DyHKIMA HEUETHAA.
117,
a) f(x)=y=|, xe{-1; 1]; D(f)=[-1; 1] — cummerpuyno.
fl—x)= |-x|=x|=f(x). Oyukuus yerHas.
6) f(x)==x>, xe[-3; 3); D(f)={-3; 3) - He CUMMETPHUHO.
DyHKLMA HU YETHAA, HU HEYeTHas.
B) f(x)=y=l, xe[~2; 2); D(f)= (-2; 2) - HE CUMMETPHYHO.
DyHKLUHMSA HU YETHAs, HY HCUCTHas.
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r) f(x)=x", xe[-4; 4]; D(f)= [-4; 4] — cummeTpHUHO.
f{~X)= (=x)’=—x"=—f(x). PyukU#s HeueTHas.

11.8.

a) f(x)=5=2x°, xe[-2; 2]; D(f)= [-2; 2] - cuMMeTpHUHO.
f(=x)=2(-x)’==2x>=—f(X). DyRKUMA HEUCTHA.

6) f(x)=y=—x2, xe[~1; 0]; D(f)}= [-1; 0} - He cummeTpHUHO.
DyHKIIUA HY Y4€THAA, HU HEYETHAA,

B) f{x)=—x7, x€(~00; +0); D(f)= (=0} ®0) ~ cHMMETPUYHO,
f(—x)=—(—x)*=—x’=f(x). DyuKUMA YeTHAsL.

r) f(x)==2x>, xe[-3; 3); D(f)= [-3; 3) - He cummeTpHUHO.
@OyHKIUS HU YETHAS, HH HevyeTHas.

11.9.

a) Yernas. 6) Heuernas.

B) He4ernas. r) YetHas.

11.10.

a) Hevernas, 6) Hu 4yeTHas, HA HEYCTHAA,
B) Uernas. r) Hu yetHas, Hu neuerHas,
11.11,

a)

1112,
a) Ipadux f(Xx) cuMMeTpHUEH OTHOCHTENLHO OCH OPAWHAT. 3HAYH

HanpasIcHUS MOHOTOHHOCTH Mpu x>0 M x<0 NPOTHBOMONOKHBL.
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To ectb npu x<0 ¢yHKUUS YOLIBACT.

6) U3 Tex ke cooOpaxkeHHiA, 4T ¥ B I1. a) PyHKUHS BO3pacTacT pH x<0,
B) Bo3bMeM Mpou3BONIBHBIC X| ¥ X3, X1<x,<0, u paccMoTpum f(X;) 1 f(x;)
f(x))= =f(=x,); f(x2)= —f(—x2).

Ho 0<—x;<~x,, a ¢yHxuus Bospacraer npu x >0.

3uaunr, f=x,)> f(—=x,)e> —f(—x,)<—f(—x,)e> f(x,)<f(x;).

®yukuus Bospacraer npu x<0.

r) Bo3bMeM MpoH3BOABHBIC X3 U X3, X <X,<0.

Tak kak ¢pynkums HeueTHas, To f{—x;)= —f(x,); fl—x)= ~f(Xy).

Tak kak 0<-x,<-x,, 1 {yHkuus youiaet npu x >0, 1o f{—x,> f(—xX,);
—1(x))< —f(—x). f(x)>f(x;). PyHkuns yGuisaet npu ¥<0,



11.13. a) MoxHo 6) Henwas

11.14. a) MoxHo 0) Henw3s

11,15, a) Henbsa 6) MoxHo.
11.16. a) Hexne3s 6) Moxo.
11.17. A\

/ 1 \ Yernasn
11.18.

SN

11.19.

) 2 2 4 s
Heuethas

11.20.

a) f{(x)=y= Jx+l; D(f)=[-1; +o0) — HE CHMMETPHUHO
Hu uernas, uu HeueTHas. )

Hu yernas. wu HeuerHas

6) fix)=y= xz— 2] ; D(f)y=[~00; =1 A~1: 1)U(1; ~00) = CUMMETPHYHO.
x —
f(-.x)= —x;2 - -x=-2

-x’-1 -1’
IMpu x=2, fl—x)=—4, f(x)=0. f(—)= f(x), f{—x)= —f(x)
Hu weTHas, HY HeyeTHas.
B) f(x)=y= Jx=5; D(f)=[5; +o0) — He cummerpuuno

Hu yernas, uu HeueTHas.

r) fx)=y= ’2‘+ ?6 : D(f)=[—o0; ~4)(=4; 4)U(4; +0) — CHMMCTPUUHO.
x —
Bosbmem x=2. f(2)= L
i\ . _ 8 2 .

f(-2)=0, f(2)# f(-2), f(-2)=- 1(2).

PYHKLMA HY YCTHAS, HH HEUCTHAA
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11.21,

a) f(x)=4x-2x>+6x". D(f)=(~—00; +00) ~ CHMMETPUTIHO.

F(=X)=4(~x)~2(~x)*+6(~x)*=—(4x~2x"+6x°y= —f(x).

DyHKIMA HEIETHAS,

6) f(x)=y=-£2—_—% ; D(f)=(~00; +0) — cHMMeTpH4HO.
x“+ i

Bosemem x=2. f{(2)=0; f(-2)= % = .%. )

f{-2)=£(2), f(-2)#~ f(2).
DyHKIUI HY HETHAA, HU HEYCTHAA,

B) f(x)= w/; ; D(f)=[0; +oc) ~ He cUMMETPUHO.

DYHKIUNA HH 4CTHASN, HU HEYCTHASA.

2
) f{x)=y= f'z_tg 3 D(f)=(~—00; =3)(=3; 3)(3; +o0) — cuMMeETpHUHO.
x —

(-x)2+8 _x’+8
(-x)2-9 x*-9

f(—x)= ={{x). DyBKUNA 4eTHaS.

11.22.

fx)=4x"-x*+27-x+5. f(x)= [+ (%), rae f,(x)=4x*+2x*+5 — uernas,
fy(x)=—x’~x ~ HeveTHaA.

11.23.
2x+4, ecnn ~2<x<~1
fix)= 2x%, ecnn ~1<x <1
" —2x+4,ecmn 1<x<52
1) D(f)=(-2; 2}.
2) Yernad.

3) Bospacraer Ha [-2; —1] v na [0; 1]. YOniBaet Ha [-1; 0] u va [1; 2].

4) OrpannvcHa.

5) Vuami=0; Yuans=2.

6) HenpepbiBHa.

7) E()=[0; 2}.

8) Ha [-1; 1] Buimykna suus. Ha [-2; —1] w Ha [1; 2] dynxumio MoxHo
CHMTATH BLIUTYKJIOH Kak BBEPX, TaK U BHH3,

11.24.
lLeecnn-2<x<~1
f(x) 252 -l,ecmu—~-l<x <1
:'\ /_‘ M l,ecnul<x <2
\y 1) D(H=[-2; 2].
2) Yeruas.

3} Bospacracr Ha [0; 1]. Y6umaer Ha [-1; 0]. ITocrosnxa Ha [-2, -1} u na [1; 2]
4) OrpaHH4cHa.
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5) Va3 Vuans=1.

6) HenpepsisHa.

7) E(O={-1; 1].

8) Ha [-1; 1] seimykna Buus, Ha [-2; —1] u Ha [1; 2] dyHKUMIO MOXHO
CYMTaTh BBITYKJIOH KaK BBEPX, TaK W BHHU3,

11.25, "
2,¢ccmux<-1

f(x= —2x3-l,ecnu—l<x51 ——i
~2,¢canx>1 —t—

1) D(f)=(~c0; +0). \

2) Hu getnan, uu HeuetHas.

3) Y6uisact na [-1: 1]. Ha (—o0; ~1] n 1a (1, +x0)
hyHKLMSA OCTOSHHA.

4) OrpanuycHa

5) Vur=3; Yrans=2.

6) HenpepbiBHa Ha (—o0; ~1), Ha (—1; 1) 1 Ha (1; +o0).

7) E(D=[-3; 1}{2}.

8) Ha (~1; 0) eeimyxna sHu3. Ha (—o; —1] u Ha [1; +o0) dyHKUMIO MOXKHO
CUUTaThH BLIUyKI{Oﬁ KaK BBCPX, TaK ¥ BHH3.

11.26.

a) Yernas. h(—x)=f~x) g*(-x)=f(x) (~g(x))*=f(x) g*(x)=h(x); yeTnas

6) h(—x)=f(—x)-g(—x)}=f(x)~ g(x)=h(x), vernas;

8) h(~x)=f(—x)+g(—x)=—f(x)~ g(x)=h(x), HeueTHAay;

r) h(~x)=f(-x)- g(-x)=f(x)(-g(x))=f(x)g(x)=h(x), yeTHas.

11.27. h(x)=3+x%.

11.28. h(x)=—4-3x

11.29. a) h(x)=3-2x*  6) h(xj=—3+2x*

11.30.

a) h(x)=1+2%

6) ne cymecrsyer, T.K. f{0) nomkHo Guith pasueiM 0 (B JaHHOM CTyvae).

1131,

a)y=x+2ix-1

fox)y=(xf + 2 — 1 =22+ 2x = 1 = fix)

M
)

eI\ e

DyHKIMA YETHAA.
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3
6) y=—
M
f(—X)=|—‘;T=F|=ﬂx) |,
DyHKiMA Y€THaA. ]

B) y=—x"—3x|+ 4
fl=x) = ~(=x)? = 3px| + 4 =2 - 3x| + 4 = fx)

[\

-

DyHKINA YeTHAT.

11.32.

a)y=-xlx|

S=x) = = oy = -fx)

DyHKIHE HeveTHAA.
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OyHKUMA HEUETHAS.
B) y = 2x}x|
f=x) = 2x|x = -2xIx! = —f{x}

-l
y

DYHKUHA HEUETHAS,

0,5x°
T
e 05Cx)° 05x
(—x)= |(_ )l I ‘ —-fx)
y
Ly
ﬁ 0-[

DyHKuMa HEUeTHAA.
11.33.

—
2) =y

f(—x)=J|:;|=JchT=8(x)



DyHK1MA veTHad.
6) y = —M + 2

f(=x)=~ —x|+2=—\/r;|-+2=f(x)

- iozh '

Dyuxuua YerHad.

B) y= "'1/1;'
sen==fFH == re

0

I

DyHKUMA YCTHAA,
r) y= .J‘xl -3
f(~x)= ‘ﬂ-xl ~3= ,/]xl ~-3=f(x)

~ 4

3 13 5

tbymuuul yeTHad,
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11.34.

a) y=y(|x-3) -4

PN o O e R

y

t
[ x

-3 0 3
t
1
!

Dyuxuna yeTHas.

6) y=\/z—_;?+l
FEN=Ja=(=x) +1=V4-x* +1= f(x)
y
3
LI
-2 12 x

DOyHKIMsA HeTHAS.
B) »=2-y(-1)’
f-x)=2- J(|—x| 1) =2- J(lxl 1) = f(®)

y

IS/
)N

<

N

OyuKUMA YETHAS.

r) y=vl-x’ -2

SR =IE G —2=1-F -2=f(x)
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e

Wl L

DyuxLua yeTHad.

§ 12. ®yuxuuu y =x" (n €N), Hx cBoiicTBa U rpadHKH

12.1.
a) y=x’
IS4
1
e
Yot T ox
-1
B)y=(x-1)
I 34
J
] -
T
12.2.

a)f-1)=0,-3)=-2, [0) =7
G)x=—4

B)x<-1

1) Vran6= 73 Vi = —2-

O fx)=y=->

1

W

- F
Dy=-x+1
Iy

1

42
—c—o-—o—«-—-e—ill




12.3.

a) 6)=3, A-1)=10,31=-6 6)x=3

B)x>2 r)x=0 = dQynknus BeITyKIa BHUI
x=2 = {yHKLYA BBITYKNA BBEPX

124,
a) fix) =x° ~4, A(6; 212)
f6)=6° - 4=212 = npunHainexur
6) fix) =—(x + 6, A(-8; -8)
fl-8)=—(-8+6)’ =8 = He npHHAANEXHT
B) flx) = (x ~ 2)° + 200, A(~8; 800)
fi-8)=(-8~-2)" + 200 =-800 = He NpUHALIEKUT
) fx) =—(x + 7)° + 25, 4(=2; ~100)
f=2)=—-2+7) +25=-100 = npunaexwur.
12.5.
a)y=x-3, xe[~1,2]
fix)=x* = 3 — Bo3pacTaromas PyHKIHL = Pyes =A2) = 5 Yuauy = f~1) =4
6)y=—(x+4), xe[-4;10]
Sx)=~x+4) — yGrmarotwan GyHamt = Vs =A—4) = 0; Yiam = £10) =274
B y=(x-2’+5, xel[-1;2]
fx) = (x - 2 + 5 — Bospacraomas GYHKIHL => Vs = A2) = 5 Veao =
=fi-1)=-22
Ny=—x-3’~1, xe[-4,8]
fx) = ~(x - 3 - 1 — yOrpaiomas QYHKIMA => Puus = f-4) = 342,
Vuanm =f(8) =-126
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12.6.

a)y=(x+2)’

Jls TPOM3BOMBHEIX X; H X3, X; < X3, MMEEM:

nt2<n+2 e (3+2) <(+2) o f(x)<f(x)

OYHKUHA BO3PACTACT.

O)y=—(x-4)’+1

JIns MPOM3BONBHEIX X| M X3, X| < X), UMEEM:

n-4<x-4 o (x —4)3 <(x,-4) o -(x --4)3+I>—(x2 -4y +1

< f(x)>1(x)
DyrKuug yObIBaeT.
By=x-1
Jn4 NPOH3BONBHEIX Xy K X2, X} < X, HMEEM:
x<xnex-l<x-1e f(x)> f(x)
OyHkuHa yOuIBaeT.
NDy=—(x+1y-3
JL1A POH3BOMNBHEIX X M X3, X) < X, HMEEM:
ntl<np+l o (x+) <(x+1) & ~(x+1)~3<~(x,+1)'~3

® f(x)> /(=)

Qynxuus yoniBacT.
12.7.
a) fix)y=5=x",
1) D(fy=(~w; +), 2) YeTnHad.
\J } 3) Bospacraer Ha (0; +oc). YGuBaer Ha (—o; 0),
; 4) Orpaumdena cHu3y, HE OTPAHAICHA CBEPXY.
T Y 8) Yia™0, Vugns ~ HE CYLISCTBYET.
6) DyHKUHS HENPEPHIBHA,
7) E(f)={0; +e0).
8) Brarykna BHH3,
6) fx)=—".

1) D(f)=(-o; +0), 2) YeTHas.
3) Bospacraer Ha (—x; 0). Y6riBaer na (0; +w),
4) Orpaunvcna cBepxy, HC OTpaHHYCHA CHI3Y.

5) Yuaus=0, Yemma — HE CyIIECTBYET.
6) OyuKuAs HenpepLIBHa,
7) E(fy=(~o0; 0].
8) Boutyxna BBepX.
B) f(x)=x%.
1
- 1 E) L) [}

CroiicTsa B TOYHOCTH TAKHE XKE, HTO M B MYHKTE &).
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r)y=x'2,

9 2 )
CaoiicTBa B TOUYHOCTH TAKHE K€, YTO H B NYHKTE a).
12.8.

a) f(x)=y=—x’

1) D(f)=(~c0; +0), T
2) Heuertuas.

3) V6niBaerT. 1
4) He orpaHntena M CBEPXY, HY CHU3Y.

5) Yuaus Yany — HE CYIIECTBYET. \

6) Henpepeisra.
7) E(fy=(~00; +0), 4
8) Bumyxia BHH3 Ha (—o; 0]. Bemyxia Beepx Ha [0; +).

6) f(x)y=y=x’ p
1) D(f)=(=00; +o0).

2) Heuernas. 3
3) Bospacraer.

4) He orpanuticHa HH CBEPXY, HH CHHU3Y. 3 e
5) Yuan6s Yuamu — HE CYLULECTBYCT. d
6) Henpepsisxa,

7) E(f)=(~o0; +). .
8) Buinykna sBepx Ra (—oo; 0].

Buinyxna suus ua [0; +w).

B) f(x)=y=x’

AL
]

CboiicTea B TOYHOCTH TE XK, 4T0 H B IPSABIAYIEM YHKTE,

r) fxyy=—x’

CeolicTBa B TOMHOCTH TE XKE. MTO U B MYHKTE &,
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12.9.

3

B)

170

12.10.
a)
B)
b )
|,
01 *
12.11.

a) Va0, Vuans=1;

6)
r) .
-2 L-\
6)
Y]

1
0) Vuauv™ == 5 Y uang — HE CYIIECTBYE1;

64
B) Vuaun=0s Viuaus™064;
T) Puan=729, Yuans — HE CYLIECTBYET.
12.12.
) Yuaw= L, Vo= 1
6) Yuans=0s Yuaum — HE CYILECTBYCT;
B) Yuguw — HE CYIUECTBYET, Yin,6=243
1) Yuaui=1, Y'nans — HE CyUICCTBYET.



Touka nepeceuenus (0; 0).

12.14.

6)

Touka nepeceuenns (-1; —~1);

r)

|

Touka nepeceuenus (0; 0) u (1; 1),

a) lNocrpouM rpadvke oGenx wacrel ypaBHEHHS.

r

-

Touxa nepeceuenns (—1; 1). x=1;

6)

Touxu nepeceuenns (1; 1) u (~1; ~1), x=1, x=-1;

B)

\.

|

\

p)

- 3

- E] q

L]

Touxkn nepeceuenna (1; 1), (-1; ~1), x=1, x=1;
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r

e

x=1, x=1, x=0.

12.15.

a)x' =4x

[Mocrpoum rpabuku npaBoif ¥ JIeBoOi YacTH.
AGcuncensl Touek nepeceyenns: ~2; 0; 2.
Peweune: -2; 0; 2.

o g N

=y

y= 4 18

6)(x+1)’=1-2x
Mocrpoum rpadux npasoil H JIcBOH HacTH.

AGcuucca Touku nepeceycHua: 0.
Pewenne: 0.

1
B) X =—
X

Hocrponm rpaduk npasoit h esoll YacTh.
AGcuncent Todek nepeceueHu: -1, 1,
Pewenue; -1, 1.
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=y

N-x’+2=x+4
[Moc¢rponm rpaduk npasoi u neBoif yacra.
AGeuucea Toukd nepecevenns: —1.

Petsenne: ~1.
y
/=x+4
X3
1
A0
'/ -1y S x
12.16.

a) Nocrponm rpaduk npaso 1 AeBo# HacTH.
Pewenue: x € (—co; 1),

6) Nocrponm rpaduk npasoit u xeBoH yacTw.
Pemcune: x e (=1, 0)U (1; + ).
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B) lTocTpoum rpadwk npasoit i nesolt yacra.
Petenue: x € (-2; + o).

Bl

I
u

2

9

=3 y- -8

r) Ilocrpoum rpadux mpapoii u nepoit yacTu.
Pewenue: x e (—c; —1JU[0; 1].

12.17.
ByneM onpefie19Th KOTH4YeCTBO petueHuH no rpadukam.

a)

2 A

2 pewreHns 1 peinenne

. 3




B) r)

3

W/
/

Her pewrenuii. 1 petenue.
12.18.
a) 6)

T

M N/

2 peleHuA. 1 pemcHue.

B)

14

1 pewenre. 1 peinennue.
12.19.

a) f(x)= {

x4,ecmu<0
J;,ecnuxz()

1) D(f)=(—oo; +o0). 2) Hu yeTHAdA, HA HEHYETHAA.
3) Yonsaer na (—0; 0], Bospacraet na [0; +oo).
4) He orpannviena cBepxy, OrpaHUyeHa CHH3Y.
5) Pusun™0: Yuaug — HE cymectByer. 6) Henpepuisna.
7) E(f)=[0; +e0).
8) Bomykna: BHu3 Ha (-o0; 0], BBEpX Ha
[0; o).

—q/;,ec.nu x<0

6) ey~ {xs,ec.rm x20 N
1) D(f)={0; +o).

L
i

2) Hu vuetnad, HH HCUCTHAA,
3) Boapacraer.
4) He orpanuueHa cBepxy, OrpaHH4eHa CHH3Y.

X

2 6
6
4

X

6 4 -2 0 6
-2

¥75



5) Y muna:o’ Vraug — HE CYIIECTBYCT.
6) HenpepbiBaa Ha 061aCTH ONpPEACTHCHMUSA.
7) E(f)=[0; +<).

8) Bemyxta Beepx Ha (—o0; 0], BHU3 [0; +o0),

B) f(x)=

s oy x6,ecnu x<1

1
—,ecaud x> 1
x

l [ 4

ﬂ z] 1) D(f)=(~00; +ec).
2) Hu 4yetHad, HH HEYETHAS.

d /\2%: 3) Bospacraer na [0; 1].

Y6biBact Ha [-oc; 0] m n1a [1; +x).

4) He orpannycHa CBEpXy, OTpaHH4CHA CHU3Y,

5) Va0, Vusus — HE CYMICCTBYET.

6) Henpepuisra. 7) E(f)=[0; +w).

8) Brimykna BHu3 Ha (—o0; 1] v ma [0; +o0).

7 —
1) ﬂx)={x , €cne x <-1

2-x,ecny —-1<x<2

-2

1) D(fy=(~0, 2]. 2) Hu 4yerHad, HY HeUyeTHAM.

3) Bospacraer Ha (—oo; —1]. Y6riBacT na [~1; 2].

4) He orpaiuyeHa CHH3Y, OrpaHHYEHa CBEPXY.

5) Va1,

6) Henpepoiena Ha 061acTy ONPEJENCHHUS.

7) E(f)~(—0, -1].

8) Benryxna BBepX Ha (—o<; —1]. Ha [-1: 2] MoxHO cuuTaTh BeIMyKNOH KaKk
BBEpX TaK U BHHU3.

12.20.

Ecna Touka npurainekut rpaduky, TO €€ KOOPAMHATH YAOBICTEODAIOT
YPaBHeHHIO y=x°

2) 256=2", n=8; 6) —-128=(-2)", n=7; v) 243=3", n=5; r) 256=(-4)", n=4

12.21.

Ecnu rpaduk npoxoauT uepe3s 3ajaHHYI0 TOYKY, TO €€ KOOPJHHATH!
YAOBJICTBOPAIOT YPABHEHHUIO y=x",

a) 1I=(~1)", n — uetnoe, PyHKuUA ueTHAN.

6) —1=1-1)", n — peuetHoe, DYHKIUI HeUeTHAS,

8) I=1° n -moGoe. DyHkuus MUGO yeTHAA, THBO HCUETHAS.

r) -1=1" uero GuITh He MOXET. 3aKaHNe HEKOPPEKTHO.

12.22.

J X
LV R BT
P>Q; P=1, Q=0
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12.23. k=L=0.

12.24.

a)

1 pewmenne.
B)

04-11:4

2 peuieHus.
12.25.

a) x*< 1/;

x>-1.

12.26.
ayy=-(x+1)y

1) D(f)=(~o; +0);

2) HY YCTHAA, HH HEYCTHAN,

6)

I pemenue.

6) x°<5-4x.

N

x<1;

r) x*<yx +1.

[T\

"

x20,



3) ybriBaiomas;

4) HeorpaHWHECHHAN;
5) HenpepsIBHa,

6) E(f)=(-c;+);

7) Beimykita BHU3 HA (—o0; — 1], BBepX Ha [-1; + ).

Ay

6)y=(x-17*+20

1) D(f)=(-; +®),

2) HY ueTHas, HH HEYETHAS,

3) Bospacraioman;

4) HeorpaHH4CHHAS,

5) HenpepeiBHa;

6) E(f) =(~; +);

7) euimykna BHU3 Ha [1; + o), BBEpX Ha (—co; 1},

20

—‘r-————-—-——-—-\J\‘f

"y

B y=x-1

1) D(f)=(~0; + );

2) HH YeTHAs, HU HEYCTHAA,

3) Bo3pacratoras;

4) HeorpaHu4eHHas;

5) HenpepHIBHE;

6) E(/f) = (o0, +);

7) Brinykna suu3 Ha [0; + ), BBepx Ha (—o; 0].
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Dy=—x+3+2

1) D(f) = (-00;+ ),

2) Hu veTHas, HA HEYETHAS,

3) y6eiparonias;

4) HeorpaHUYEHHA,

5) HempepsIBHa,

6) E(J) = (-—0; +®);

7) BeIMyKNa BHAU3 HA (—o0) — 3], BBEpX Ha [-3; +00).

12.27.

| x|, ecnn x<0
fx)={x", ecm 0 <x<1

1
—,ecmH x> 1
x

1) D(f)=(~o0; +0).

2) Hu yeTHan, HM HEUETHAA,

3) Bospacraer Ha [0; 1]. Y6uiBaeT na (—o0; 0] i Ha [1; +o0).

4) He orpanuyena cBEpXyY, OrpaHHYEHA CHH3Y.

5) Vuam=0, Yiaus — HE CYILECTBYET.

6) Henpepeisna,

7) E(f)=[0; +0).

8) Buimykna Buu3 Ha [0; 1Y n ua [1; +o0). Ha (—w0; 0] Beinykia kak BBepx, Tak
H BHH3,
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12.28.

1ec;m-3$x< 1
f(x)={ 58 ,ec-l<x gl
x,ecix > 1
X

T T l) D(f)_[*3 +00)

2) Hu qemau H# HEYCTHas,

3) BospacraeT Ha [0; +oo). YGuiBaeT Ha [—1; 0]. [Tocrosnna wa [-3; -1}

4) He orpannueHa cBepxy, OrpaHuyeHa CHu3y.

5) Yuar=0; Yyaug — HE CYLIECTBYET.

6) HenpeprisHa Ha 0671aCTH OrpeaencHus.

7) E(f)=(0; ).

8) Buimykna Bau3 Ha [-1; 1]. Ha [-3; —1] u ua [I; +w) MOXHO cuMTaTh
G yHKLMIO BRUMYKJIOM Kak BBEpX, TaK M BHU3,

12,29,

i
—,ecmx < -1

X
fX=ix! ecm-1cx <1
x-D*+1, ecml<x<3

U 1 1 3 l!

1) D(f)=(~oc; 3]. 2) Hu uetHan, Hu HeucTHAN,

3) Bospacraer na [~1; +o). Y6rpBaeT Ha (—o0; —1].

4) OrpannyeHa CHH3Y, OTPAHHYCHA CBEPXY.

5) Y=Ly Vieans =17.

6) HenpeprisHa Ha 061aCTH ONpPeACICHHUA.

7) E(f={-1; 17).

8) Bemryksia BHu3 Ha [0;1] # ua [1;3). Buimyiora Beepx na [-00;-1] v na -1;0].
12.30.

--g-,ec.rmx<0
x
flx)= 3%, ecm 0sxs1
— Lecan x>1
4 4 = '1 ] 4 [

1) D(f)=(~0; +0).

2) Hu yeTHas, HA HeveTHAS.

3) Bospacraet Ha (—oc; 0) u na [0; 1]. Ha {1; +0) nocrosuua.

4) OrpaHuyeHa CHH3Y, HEOrpaHUUEHA CBEPXY.

5) Henpepuisua KHa (~0; 0) 1 Ha (0; +).

6) Y uauu=0s Yuaue = HC CYLICCTBYCT

7) E(fy=[0; +).

8) Beimykna sum3 Ha (-0, 0] u na [0; 1]. Ha [1; +o0) MOXHO cuHTaTh
$YHKUMIO KaK BRIMYIUIOH BBEPX, TAK H BBUTYKIOH BHHS.
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12.31.

4

X
) y=—

4 ¥t
rex =X fa)

Oyuxuus Heqe'mau

OyHKUUA HeTHAN.

x.‘
B T ——
) ) o

5
Fen=0 L X L r
(-xy ¥

QYHKUHA HECTHASA,
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ry=x
J=x) = (%)} = Xix| = f1x)

OyHKLHA YeTHAA.

12,32,
a) y=(d-2)
Fe=(-x-2) =(-2) = 1)

DyHKLMA yeTHad.

¥

Y

6) y=~(d+1)
ren=~(-tr) =~{+1) = 7

OyHKLMA YETHAA.
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12.33.

a) X*+2+1=0; x'=—x-1.

IlpaBas 4acThb OTpHUATENbHA, NCBAA — HEOTPHLIATENLHA.
Kopheii ner.

6) x°—x+3=0; x°=x-3.

Tougk nepeceuecHns Her.

KopHeit Her.

B) X*+x*~2x+3=0

K (x-1)=0; x* x=—(x-1)%

[lpaBas 4acTe He 0/10XKUTENBHE, JIEBAA — MOJOKHUTCIIBHA,

Kopuei Her.

r) x-Vx—1=0; x*=vx—1.

Touek nepeceucHus ner. Kopaei Her.

12.34.

y=1(x), f(x)=x";

trzx)-f(§ )=(2x)’-(§ Y =xM=(x"Y=(Rx)).
12.35.

y=1(x), fix)=—x"; f4x)-f- % (@) < % V== ~(R)).
12.36.

y=f(x), f(x)_j(m; f(xl).f(x-l)=(x2)lo'(x—l)l0=x20.x—10=x10=f(x).

12.37.

y=f(x), f(x)y=—x’ -

(X)) fl- % X =(=x2)%: —(~ -;- x*P=—x?": 3‘8— = 8x" = (2x°)=1(2x%).

§ 13. ®yukuun y = x " (1 €N), ux csoiicTsa u rpaduxn
13.1.

1 1
=x"*, A(—-;16), B(-Z;—).
a) flx)=x 2 3
] —4
16= (E) ~ BEPHO. A MpHHAAISKHT rpaduxy.

-;- =(=2)"* - nerepro. B He NMPHHAINEKHT rpadHKy.

6) f(x)=x">. A (0; 0), B (-1;-1)
0=0"° — HeBepHO. A HE MPUHALIEKAT rpadHKy.
—1=-17° - Bepuo. puHaLICHKAT rPadHKy.




B) f{x)=x"%, A(ﬁ;%), B(—;—;64).

% = (ﬁ )-6 — BEPHO. A NPHHALISKHT rpadHKy.

-4
64 = (-—-;-) — BepHo. B nprHaanexur rpaduky.

r) fx)=x". A(~1; 1), B (1; -1); 1==177 - ueepHo; —1=17" — HeBepHO.
Hu A, un B re npunannexar rpaduxy.

13.2.
1
a) fxy=y=—.
3
. 1) D(f)=(~00; 0)A(0; +o0). 2) Yeras.
x 3) Bospacraer Ha (—oo; 0). Y6smact Ha (0; +o),
R 4) OrpaHu4ena CHU3Y, He OrpaHNIeHa CBEPXY.

5) Yuanws Yuaus = HE CYLECTBYIOT.

6) Henpepbisua Ha (—o0; 0) u Ha (0; +0).

7) E(f)=(0; +0).

8) Brimyxna suu3 Ha (—oo; 0) u Ha (0; +o).

6) f(x)=y=x"".

1) D(f)=(~o0; 0} (0; +0). 2) Heuernag.

3) YGuiBaer Ha (—; 0) u Ha (0; -+00).

4) He orpann4yeHa HY CHH3Y, HU CBEpXY.

5) Yuauns Yuans — HE CYWISCTBYIOT.

6) Henpeprisxa na (—oo; 0) u 1a (0; +0),

7) E(f)=(~00; ORA0; +o0).

8) Buimmykna Beepx Ha (~o; 0), Buu3 Ha (0; +o0).
B) flx)=y=x"%.
1) D(f)y=(~00; OrA0; +0). 2) Yernaa.
3) Boapacraer Ha (—o0; 0). YOripaeT Ra (0; +c0).
4) OrpannucHa CHH3Y, HE OTPaHHYCHA CBEPXY.

TTE T T T 5) Yisuus Yuans — HE CYLIECTBYIOT,
6) Henpepoisna na (—o; 0) 1 Ha (0; +0o).
7) E(fy=(0; +x).

8) Brinykna suu3 Ha (—oo; () u Ha (0; +00),

1
r) f{(x) 5

1) D(f)=(—c0; 0} (0; +0). 2) Heuernas.

3) YOuiBaer Ha (—o0; 0) 1 Ha (0; +0). 4 S i
4) He orpaHHvcHa HH CHH3Y, HH CBEPXY.

5) Yuauns Yuang = HE CYNICCTBYIOT.

6) HenpepsibHa Ha (—; 0) 1 Ha (0; +0).

7y E(fy=(-o0; 00 A0; +e0).

8) Bomyna; Beepx Ha (~oo; 0), Buu3 Ha (0; +w).
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13.3.

a) 0)
J k T4 3 1\\ 1 04(!
S 4 3 2 3 1 l‘ \i
B) )
]\ 4 4 2 ‘ [ I!
134.
a) 6) )
J - 2 h l: 1 [ .
B) r)
i ‘ X [

[

3

d Ea . g T
: -

13.8.
DyHKiMg po3pacTaer Ha (—oo; 2), yOuiBacT Ha (2; + o).

¥ =0 — ropH3oHTanbHa% ACHMITTOTA.
x =2 — BCpTVKANLHas aCHMITTOTa.

[ 34 ,
b Ll y=e-2?
i
]
1
1
1 :
!
0l 123 x
:
t
3 ]
1
i
1
]
1
i
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13.6.

Ef)= (~1;+ )
y =1 — ropusoHTanbHasd aCUMITTOTa, X = 0 — BEPTHKA/IBHAA ACHMIITOTA.
{ y
J \y ~xl-
VAR
__________ :l._.'__\__?.__. ;
13.7.
fx)=y=x"*.

2) yﬂm—sf(—;-ms na[%; 11, Yo =1 =£(1);

6) Ha (—0; ~2] Yyau6= _116- > Yuauu — HE CYUIECTBYCT,

B) Ha (—3; —=1] Yuau6=!, Yamsw — HE CYIIECTBYET;
1
r) Ha [3; +0) Yuue=T(3) =a- s Yuaun — HE CYLICCTBYET

13.8.
fix)=y=x"*

1
a) Ha [-2; -1] yuau5=f(-2)"’§2- » Yuauw =H—1=1;

6) ta (~oc; —%1 Yusai— HE CYIICCTBYET, Yaam =f(—% y—32:

l 1
— 1 4] Yuans —HE CYUIECTBYET, V,quu =H4)=—;
B)Ha(2 1 Yaans YUIECTBYET, ¥, f(4) 07

r) Ha [2; +0) ¥,us=(2)= ?li » Yassns — HE CYLIECTBYET.
13.9.
1
a)y=x ny=—y
X

4

/ » Touku nepeveuenud (1: 1) m (~1: ~1);



Touek NCPCCCUCHNUA HET,

-7 1
B) =X~ Hy=—X r)y=— Hy=x
L 14 o
X
-4 2 [ 2 4
.3
4 4 2 2 []
Touek nepeceucHns Her, Toukn nepeceuenua (1; 1 u(-1, 1),
13.10.
a) x=x 6) -IT =x*
x
L
- ? ;
_ 4 2
x=1, x=1; x=1, x=1;
B) —17— = I x=Vx
L 4
3 3
X
Py 2 2 4 X
-4 2 ] 4
-3
x=1, x=-1; x=1.
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a) Y X
y=2
L 4 |\
\
1 pemeHue; 4 peuicHus:
| -
DR ) {yj"‘/-
y= xt -1 yEVx

ks ;]

i

2 MJ 2

-2

2 peurenns, 1 pewenue.
13.12.

-2
x“,ecmux <0
x =
) {2x2, ecmx20
1) D(f)=(=0; +).
% 2) Hu yeTHas, HU HEHETHAS.
- 2 1 2

) 3) Bozpacraer Ha (—o0; 0) u Ha [0; +¢).
4) OrpaHH4eHa CHU3Y, HE OFPaHHICHA CBEPXY.
5) Yuan=0: Yuans = HE CYWIECTBYCT.
6) HenpepbiBua Ha (—0; 0) 4 Ha (0; +0).
7) E(f)=(0; +).
8) Buinykia Buu3 Ha (—o0; 0) u Ha (0; +o0).
13.13,

_ |x|,ecnux <1
\ fxy {x":", ecmu x > 1
1) D(f)=(—o0; +wo).

« 2) Hu yernas, i HeyerHas,
4 3 4 2 *  3) Bospacracer Ha [0; 1]. YOsiBaet Ha (—oo; 0) 1 Ha [1; +00).




4) OrpaHuyeHa CHH3Y, HE OTpaHUYEHa CBEPXY.
5) Yuanw=0: Yusaus — HE CYLIECTBYCT.

6) Henpeprisaa na D(f).

7) E(f)=[0; +).

8) Brimykna Buus Ha [1; +ec).

Ha (~o0; 1] MoxHO cuuTaTh QPyHKLKIO BBITYKAOH KaK BBCPX, TAK W BHH3,

13.14. .

fx)= {—_21(2x +1% +2,ecmu-2<x<0
x “,ecmax>0

1) D(H)=[-2; +x).

2) Hu ueTHad, HY HEeveTHAA. o
3) Bospacraer na [-2; ~1}. Y6uBaer Ha [~1; 0] v Ha (0; +o0),

4) OrpanyueHa CHU3Y, HE OFPaHHMCHA CBEPXY.

5) YHMM=0! Yuans — HE CYLECTBYET.

6) Henpepeisna na (0; +co) u na [-2; 0).

7) E(£)=[0; +c0).

8) Brinykna: Beepx Ha [-2; 0], Buu3 Ha (0; +o0).

13.15.
y=x"
8 (2 =) =27 n=8;

> 2567 256

R

2-hy -t w2 nes,

V2 l-g =25
R

7, —=Y), —=T", n=3;

A v e rraail

1) ( % ; 625); 625=(-15- )", n=4,

13.16.

-n

a) (—1; 1); 1=-17", n — yerHoe. DYHKUKS YeTHaA.

6) (-1; ~1); —=1=-17", n — HeueTHOe. DYHKNHUSA HEUETHAL.

8) (I; 1); 1=17", n ~moGoe. Dyuxung 6o ueTHas, 1160 HEUETHA.
1) (1; =1); =1=1"", TakuX N He CYIECTRBYET. 3a0aHHE HEKOPPEKTHO.
13.17.

P=Q=0.

Shae
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190

y
x
y=2—xZ

3 pelteHus. 2 pemenus.
1
-4 = —
B) y==x rj y 3
y=4- x* x3
y=x -3

Ml
oo

4 pewcHus. 2 peuieHus.
13.19.

y=(x+2)y7-1

ay D(f)=(—0;,-2)U(-2; + o), E(f)=t-0:~1)_t-1.+~x)
6) YOuisaer Ha (—o0; —2) u (-2; + )

Ha (—o; —2)U(-L + ®) fIx) <0

Ha(-2;-1) fix)>0

B) y = —| — ropH3oHTAIbHAA aCHMITOTA.

X = —2 — BEpPTHKATEHAA aCHMITOTA.

r) (-2; —1) — ueHTp CUMMETPUH.

13.20.

y=x-1%-2

a) D(f)=(-o; DU + ), E(f)=(-2;~m)
6) Bospacraet Ha (—oo; 1);

YobiBaeT Ha (1; + ).

Ha (—w;lwizi—]U(l+[2-;+w) fix)<0

2



Ha (l—l/z—z'—; IJU(I;H—?) fx)>0

B) y = —2 — rOpU30OHTANLHAS ACHMITTOTA. X = | —— BEPTHKANBHAY ACUMIOTOTA
r) x = | — 0Cb CHIMMETPHH.

13.21.
~Lecmmx<-1
a) f(x)= x3, com-1 < x <1

ecan x > | A

] 2 (1 1

';2'§',
1) D(f)=(—<0; +o0).
2) Hu uerHad, HU HeueTHas.
3) Bospacraer Ha [-1; 1]. VOrIBaer Ha {1;+o0). Ha (—o0; —1] nocroaxua.
4) Orpanuyena. 3) Vo™, Yuans =1.
6) Henpepsisua Ha D(f). 7) E(f)=[-1; 1].
8) Brimykiia: Beepx Ha [-1; 0], Buns na [0; 1] u na [1; +w).
Ha (—o0; —1) MOXHO cuMTaTh BRITYKJIOH Kax BBEPX, TakK K BHH3
3

o

x7,ecux S -1

6) f(x)= {~x2, ecau-1< x <1

x4, ecmx > 1

1) D(fy=<(—0; +ox).
2) Hy geTHad, HH HeveTHAA, 3 : X
3) Bospacraer Ha [1; +w) B Ha [-1; 0). M\
Y6uisaet Ha (—oo; —1] n a [0; 1],
4) OrpaHHyeHa CHU3Y, HE OTPaHWMEHa CBEPXY.
3) Youm™1, Yomu6 — HE CyLICCTBYET.
6) Henpeptieua Ha (—o; 1) v Ha (1; +oo).
7) E(f)=[-1; 0J[1; +w0),
8) Brimmykna: BBepX #Ha (—o; ~1] w na [-1; 1], BHu3 Ha (1; +o0).
13.22.

a) 6)

o L 4
x 3 g 3 9 : +
x<0, 0<x<I; x21;
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B) r)

&

x21; 0<x<1.
13.23.

0, @)’ _(2x°)
32 32

y=f(x), f(x)=x"; y=g(x), g(x)=x =32:x'=32-(g(x))™"

13.24.
y=fx), fx)=x"; y=g(x), g(x}=x"; (Rx)y=((") *Y=(x Pox”=(x") =g ()
13.25.
y=f(x), fx)=x% y=g(x), g(x)=x"*
16 _ 16 16 _ 24 ( _4J g 2t
eI e (e B St

§ 14. ®ynxums y = Yx, ee cBolcTBa H rpaduk
14.1.
6) ¥-125 =¥=5-25 =3/-5* = -5;
B) Y216 =32 108 =Y2-2-54 =2"27=42° 3" =6
N VB38B=Y749=Y-7.7 =7,

14.2.

2 ¥B3=2.33 6) N125.2=5.42

8) ¥27.5=3.5 ) Y647 =-4.37
14.3.

a) ¥54=3.2 6) Y432 =-6-2

) 56 =217 n Y375=-5.3

14.4.

a) 27 x=3-Yx 6) ¥~16a=-2-2a
B) 3250y =5-32y r) Y=343b =-7-3b
14.5.

a) N25x* =5x-x 6) /-128x" = —4x*¥2x
8) ¥81a° =3a-134° ) ¥55124° = -8a* - Ya*
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14.6.

2 2:-8B=Yn 6) 342 = =54
B) 532 =250 ) 43 =312
14.7.

8) alx ={a’s 6) a¥fa=3a’
8) 2¥a? = 8’4 ) £ ="
14.8.

6) V-276° = Y-8y = -3f(3by’ =-35;

») ¥a55" =3f(20°") =2a%";

r) ¥-64a°6°c® = - 4azbc’)J =-4a’bc’

14.9,

1 _3 2 _
VET R i
a)-%=’25 r)%=2-3/§
14.10

1 %/a—’ a
Ve o y==Va
B) —%:—W r) xTzz=x":d;

X
14.11.

a) Wa-3a=-Ya 6) 8¥b+5¢6=13-b

B) Blx+324x =55 1) 250y - 542 =2.32y?

14.12.

a) ¥/54-5- 3100 = /27-1000 =30
(%/_-%/")-%/'—%/51_-%/52=6-2-%/5

192 7 _
o -
r)(J5'+J—)-2/‘=%/T2—+%/125-3=5+5-2/§

14.13.
a) Yx=5,x=5x=125;

6) YIx-1=1; (ilzx-l)’=1’;2x—1 “Lx=1,
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B) x ==10; (¥x) =(~10)" ;x = ~1000;
0) VA 2x=4; (YE-2m) =41 4-22- 64, =-30

14.14.

y=3s

a) A(8; 2). INoxcraBum: 2=%8 - S8CPHO, 3HAYMT TOYKA A NPUHALICKHT
rpaduxy dymxumn y =3x .

6) B(-27; 3). Tloncrapum: 3 =-27 ; 3 = -3 ~ He BepHO.
b — He MPHHAICKHT.

B) C(—i;-z).ﬂoncrasuuz —-2= --8—-;
27 3 3 27
2. -_21- 2.2 - BepHO. C — npuHaaexut
3NTF T3y AR '

r) D(—l—,-i— . ToncrasuM: — 13/
125°§ 125

1 1
3 = 3 BEpHO. D — npuHALICKNT,

14.15.

a) y=%/.;—l.C'rpouM: y=3/;.

X 0 1 8 -1 1 -8
y 10 1 2 -11-21

6) y=Ux+2
216

10 [ =13
y 10 12 [ 11 [
y

-10 2 T

_,_L—ﬁz__ ~2 6x
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B) y= Yx+2 - TRIDATECTHRHN TICPCHOC HR 2 8BEPX BAOAL OcH O rpadmika
y=x (om. sanauy Ne 14.15 (a)).

d
4
3p .
(B ¥
-8 of 3x
r y=¥Yx-1
x 1 0 1-7 2 9
0 -1 1-2 1 2
iy
-7 12— i H
_.i—-ﬂff. 2 ﬁ
=z

Hnu napannensHuifi nepeHoc 8x0ab ock Ox Ha 1 Bnpaso rpaduka QymKuAH
y=x.

14.16.

a) Oyukums y =x BO3pacTacT Ha (—;+®), HOITOMY Ymn = I,
Yunx =3/§=W=2 Ha otpesxe [1; 8].

6)(-8;0], y= Ix BO3PACTALT HA (—90; + ©0) .

(-8; 0] — nonyunTepsai, saaTeHue (—8) HE MPHRAINCKHAT eMY, HO NOAXOAUT
CKOJIb YTOAHO OH3K0, OTOMY Min 3HAYCHNA HE CYRIECTBYCT. Jpp = %/6 =0.

B) Pynkuus y= ¥x BO3pacTaeT Ha Beel 00AacTi onpeacicHU, T.€. wicioBol
npaMol, nosroMy y ., =V-27 =-3; y_.. =64 =4 Ha orpeske [ - 27; 64].
ry y= %/_ ~ BO3pACTAaCT Ha YHCNOBOH NpAMOR H HE OrpaHHvuCHa, NOITOMY Ha

+00 HE MMECT Max 3HaYMCHHA. Y. =%/0,125 = {/ 0,5)° =0,5 ua npoMexyTke
[0,125; + ©) .

14.17.
a) Yx=10-2x

A
]
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M3 rpaduxa BraHo, uTo TOUKA (8. 2) — pelleHHE YPaBHEHHS.
T.e. x = 8 - pewicnue,

6) Vx =1}

W3 rpadska: x = 0, x = 1 — pemreHus.
14.18,

) y=xYx; f=x)=xY5) == x=-11x), amamr Pymams
y=x*Ux — Heuetnas.

6) y=x¥x+x*+2

FED=(=x) =5+ (=x)* +2=x-Yx + (1) +2= f(x)

({yHxIAA YeTHaA.

14.19.
) ~2x,x<0
a =
Y 3/; x>0

Ha npoMexyTtke (—c0;0] dyHkuHs yObiBaeT no npamol 3 = —2x, npu x > 0

rpadux GyHKUNH HMeeT BHA rpaduka y = Yx

il;,xsl

0) y=%1
— X >
X

Ha npomexcytke (-o0;1] dynkuus pospacraeT Bioabn rpaduxa GyHKIMH

1
xyOuueckoro KopHs, Aanee Ha (1; + o) yOriBaeT kak runepSona y = —.
X
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14.20.
ty=4
a) {x d

y=§/x—l

Tlo¢tpoum cxeMatideckd rpadaxn Qynkmmii y = 4 — ¥, y=3Ux—-1 n

ONPENCHAM UHCIO PEIICHNH CHCTEMBL,
4

4, y=4—x2
) y=i/x-l

1}
]

_H

H3 rpaduka; 2 penterns.

=2
6){y=%/3c'+2

‘c‘

N\ o W

—

H3 rpaduka: 2 pemcHus.
14,21,

a) y=3Yx-3+2

1) D(f)=(-;+®), E(f)=(-0;+x),

2) Hu ueTHas, HH HEYETHAS;
3) Bospacrawomas;

4) HeorpauuueHHas,

5) HenpepoisHas;

6) Bomyksia BHH3 Ha (—o0; 3], BBepX Ha [3; + w0)
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6) y=-x

SN

b
{ ==

D D(f)=(-;+ ). E(f)=(-o; +m)

2) Heuetnas;

3) YonBatoinas;

4) Heorpanuuchuas,

5) Henpepeiha;

6) Buimyksia Buu3 Ha [0; + ), BBEpX Ha (—0; 0]

B) y=%/;+2

/(__....
Mo";

-1 1] x

1) D(f)= (-0 +®), E(f)=(—0;+),

2) Hu yeTHas, M HedeTHas,;

3) Bospactaiomas;

4) HeorpanuucnHas;

5) HenpepuieHa;

6) Beimyksa BHu3 Ha (—o; 0], BBepx Ha [0; + o)

r)y=-Ux-4

1) D(f)=(—w0;+®), E(f)=(-w;+w)
2) Hu 4erHas, HU HedeTHAN;

198



3) Y6uBaomas;

4) HeorpaudyucHHas;

5) Henrpephsha;

6) Bomyioia Buu3 Ha [4; + ), BBepx Ha (~o; 4],
14.22,

a) ¥x-1=2 6) ~Ux+2=3

x-1=8 x+2=27

x=9 x=-29

14.23.

a) i/;?+%/;=6.
-1+5

OGosnaunm x =¢. Torna ameem: P+ 1 -6 =0,D =25; 1,, =

h=-3,6=2Te Yx=2=x=8; Yx=-3=x,=-27
Otger: x, = 8; x, = -27.

6) 2x* -5Yx+2=0

O6o3uaunm x =¢. Toraa, 28 -5t +2=0;D=25-16=9
‘|.2=§‘;t—3"‘ =2;1,=05.

Orciona x =2, ¥x=0,5,x =8, x,=0,125.

14.24.

a) Yx >1 Bosmeaem 06c uactw B 3 cTemeHb. ITO AeHCTBHE HE Tpelyer
UOMOJIHUTEIbHLIX TPOBEPOK HA COXPAHEHHE 3HAKA HCDABCHCTBA, HOJITOMY
nomy4aem: x> 1.

6) Yx>2-x, yl-—-%/; — BO3pAcTaeT; ¥; = 2 — x — yObuIBaeT
npu x = | rpadMxu nepecexaroTcs, A03TOMY OpH X > 1, y, > s
8) Yx<-2, x<-8;
r) ¥x <-x-2, y, =3x - Bospacraer; y, = —x ~ 2 ~ yOuBACT
Touka nepeceuenud (—1;-1), mosvomy npu x<-1, y, 5y,
14.25. '

3/;, x<-1
y={x", ~1<x<l

%,xZL

-8 ~1y11 8x
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I'paduk dyHkuun BospactacT kak (yHKUMA y=3/.7_r Ha (-0;-1]

Bo3pacTaeT kak x° Ha (—1; 1). u coBa BopacTaer Kak y = Yx 10 +eo

14.26.
a)p=0, 2< p<8, 6) 0<p<2.

B) HE MPU KaKHX p. Np<-8,p>8§;

8

y=x

y=2¥x

6) (2Ux-y)(x* +y*-4)=0
( U y)(x Ty ) <::'[x2+y2=4
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B) (\/S.x+l-y)(xy—4)=0© y=Yx+l
xy=4

/i

-2
y=x
1 (x2+) 2y +¥x)=0<
) (57 +y)(2r + %) y=lyz
2
'y
[ y=x*
14--
1 L2
0! x
i
*.
14.28.
) x+y>2
a
y-¥r>0
¥
YK
N NN
\\ WARN
N >
1 \\ x
y=¥x \\\
y=—x—2\

Mocrpoum rpadukn y=-x+2u y= ix.
3amTpUxyeM COOTBETCTBYIOMIHE NoAo6racTu.
Pewieuuie: 310 MHOXKECTBO (X, y) TaKuX, 4T0 ¥ > —x + 2, nipH x€(—0;1] #

> >%/;, npu x €[1; + o).
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xy+120
y- Y <o
INoctpoum rpadukH xy=~1u y= \3/;
3alITPHXYEM COOTBETCTBYIOILHE NMOAOONACTH.
PelticHue: 3T0 MHOMXECTBO (X, )) TakuX, 4To y S %/;, npu xe(~o; 0] u

—lSysi/;, npu x € (0; + o).
X

JomMamuss KoRTpoJibHas paGora Ne 3

BAPUAHT 1

3 2 D
1. fix)=y= ; X H4x-12>0; — =4+12=16;
sz +4x-12 4

N = -2+4=2 )
Xy = -6 '
(x+6)(x~2)>0; x>2, x<~6, D(f)=(~00; —6)}(2; +w0).

2.y=fx), f(x)= m

3.E(H)=(3,4,5,6,7,8,9).

4, {x)=y=3x>+4x+5, xe{0; +w).

Bo3sMeM TIPOM3BOMLHMIC X; # X; H3 [0; 4w), Takme, yTo X;<X;. Torma
X <X, 3%, <33, @ 3% SHx, <3x HAx,3x 3+

+ 4%, +5< 3x; +4x,+S, f{x))<f(x,).

DyHKURA BO3PACTaeT.

5. h(x)==2x-1.

6. X '=4x+3. OzmH xOpeHs,
7, f(x)=y=(x+2)*-2 ua {~1; 4]
Yam=-1)y=1;
Yians=f(4)=6'-2=1294.




a) x® =x

Hs rpaguka: x = -1, x = 1

6) ¥x-2>1
4
y=¥i2
Nt =1
il w23 x

W3 rpaduka: x > 3.
9. fix)y=x, g(xy=x*

f4x) _@0? _ x? 2 d J- ’(__)4 ’ &
) 6D 16t TS I 8

_ {Ix],ecmnx<2
10. fx)= {—(x—3)z, ecanx=2

2
-2 E] 4 \
[pu p>3 - oano pewenne. [pw p=3 u p~0 — 2 pewenna. pr 0<p<3 - 3
pewenins. [pu p<0 - oano pemenne.

BAPHAHT 2.

L f(n= § ;
J-—x’+5x+24

X +5x+24>0

X-5x-24<0

(x-8x+3)<0 = D{N=(-3;8)

2.y=1x), f(x)=(-x)x-3)

3.E({0,1,2,3,4,5,6,7,8,9}

4, fx)=y=—x*-x*+8, xe[0; +x).

DoasMeM NPOH3BOABALIE X; H Xp W3 [0 +wx), Takue, 41O X;<X;. Toraa
XA <xte-x > =x,% X T, Ze-x By
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CkfagpiBad ABA TOCACAHMX HCPABEHCTBA, MMOMYHUM:
—xp =% 28>, Y%, 2+ 8; f(x)>f(x,). DyHKLMA YOLIBAET.

5. h(x)=—(x+1)*+1
6. x>=2-3x,

Kopueit Her.
7. {x)=y=(1-x)*+3 na otpesxe [2; 3]
Ymmht=ﬂ3)="5§ )’u,"r-'fu)-‘-' 2.

8.
a) x* =x

y ) ess

y=3x
1}k
—u__oi

-1
Pewenue: x = |, x =1,
6) ¥x+2s51

y

U3 rpapuka: x<-1.
9. flx)=x", g(x)=x""

=X =% >x %%

Tpu x<0, " 4‘/ 1(x) +2(g(x))"=2 1/;? +2(x71) =2 xj+ 2x=—2x+2x=0.

2
10. fix)= (x+4) +2,ecmnx <=3
fx) {!xl,ec:mxz-él

X

- E3 1 )

MNpu p<0 kopHeii Het. [Ipn p=0 — oaun kopens, [pn 0<p<2 - 2 kopus. Ilpu
p=2 1 p23 — 3 kopus. IIpn 2<p<3 ~ 4 KopH.



Faasa 4. IIporpeccun

§ 15. YucnoBble Noc/Ien0BATEALHOCTH

15.1.

a) Hew, ue apnsercs. 6) Her, ne sansercs.
B) Hert, ue gasercy. r) [la, asisercs.
15.2.

a) Her, ne ssnserca. 6) Her, He aBnaerca.
B) Her, ne asaserca. r) da, aBasercs.
15.3.

[ycTh X ~ YMCNO MHUHYT, @ Y — HHCIO Kanems, ynapmux Ha 3emmo Torna
MoJenksio 3afaqn Oyner dryHkuus y=5x, xeN.

Ota MaTemaTHUeCKas MOAEb ABNAETCA YMCAOBOH NOCACAOBATENLHOCTHIO

154.

a) la, yo=n’; y,=1, y2=4, y5=9, ys=16, y5=23.

6) la, y.=n’; yi=1, y,=8, y;=27, y;=64, y;=125

B) Ila) yn=7; }’1=7s y2=7y )’3"'7, )’4=7» )’5=7-

F) Na, Yy =l; n= 1, Vi =la Vs ‘-"l" B =l’ s =l'

" n 2 3 4 5

15.5.

a) y,=n’. 6) [10C/IcA0BATENLHOCTD YETHHIX HHCEN, B) ¥1=0, Y, =Yp-1+5

15.6.

Tlocne0RATENBHOCTS HATYPAILHEIX YHCEN, KPaTHLIX aTy; 3, 10, 15, 20, 25

¥6=30, y;;=1035, y,=5n.

15.7.

[MocenoBaTeEHOCTD HATYPATBHBIX YHCEN, KPaTHBIX cemu: 7, 14, 21, 28, 35

¥§=356, y10=70, y;77259, y=Tn.

15.8. a,;=1, a,=8, a,=27, a,~64, a,=125, a,=n’

15.9. ¢;=2, c,=4, ¢5=8, ¢,=16, ¢,=2"

15.10.

a) 32 y31 CNCAYET ¥32, 38 Yo = Ya-1> 38 Yo = Ynr102 38 Y2n = Y2015

6) uneny yg; NPEAIECTBYET Yoo, Y19 = Ye3ss Yo-1 — Yn-2> ¥3n = Yin-

15.11.

2) 2639, 640, 641, Boa2s Aoa3s Asad; 6) 1003, Q10045 B1005> B1006s 10079
B) An+4s An+sy Antes An+75 a!n+8, 495 l-‘) p-1s Ay Ap-1-
15.12.

a) a,=4n+1; a,=5, a,=9, a;=13, a,=17, a5=21;

6) c,=~7ut3; ¢;=4, ¢;=11, ¢;=~18, ¢,=25, c5=32;
8) b,=5n+2; b;=7, b;=12, b;=17, by=22, bs=27,

) 3,=-3n-7;, a,=10, a,=—13, a;=16, a;=~19, a;=22.
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1
a) a,=
n+

206

15.13.

-2
=— d =2, d = - d = —
0 =3 4 s

3 _ 3 1 3.
B) Ci=—— 6=, 65—, 6T, €= —, CsT —

2n+4 2 8 10 4 14
r)a;= - 4 al'—"].az_*'g',aa“i,a:a‘“—-l',as;i-

4n-1 7 1 5 19
15.14.

a) x;=n+1; x,=2, x=5, x;=10, =17, xs=26;

6) ya=n'-10; y =11, y,=I18, y;=~37, y;=~74, ys=135;
B) z=n"+5; 2,=4, z)=-3, z;=-22, z;~—59, zs=—120;

r) w=n’-15; z,=~14, z;=11, z;=6, =1, z5=10.

15.15.
a) y,=n; 6) yi=n-3; B) Y,=n+5; r) yo=n.
15.16.
a) y;=2n~-1;  6) y,=3n; B) y;=2n+2; r) ys~4n.
15.17.
a) y,.=n’; 6) ya=(n+1)% B) y,=n’+l; r) y-=n’.
15.18.
a) yn=-2—n—t§’ A=u 6) y”=23n-ll’ A=l28
+1 5

11 2-4+3 7 _ m36-l1
As—msmrr—= A=128=2 '—"2 =

s 441 Ys
B) y,=3(n+2)7, A—TIE r)y,=(n-2y~-1, A=342

1 3 3 3 3
A=—=—=—"_= A=382=T-1=(9-2) -1=

12 6 (4+27 2 ©=2y-i=y
15.19.

a)y,=-n"+3,B=-240
-—240——3’+3 =y; = n=3
nt +4n+ 45

=———-——, B=18
6) ¥, 238
2
B= 18_&_2_"'_%4__5_&_};5:,1:5
50 5°+25

B) y,=n*+15n+ 16, B =40
B=-40 <y =32 = B— He aBaseTcqd WICHOM NOC/ICI0BATEILHOCTH

0 y=()"", B=243

B=243=3=() "=y, =n=3



15.20.

a) x;=1, X274, x3=1, x5~4, xs=1, x~4;

6) x;==3, x;=5, x;=15, x=25, x5=35, xg=45;

B) X|=l, X2=3, X3=5, X4=7, X5=9, X6=l i;

r) x;=3, x,=1, x;==3, x=1, xs=3, xs=1.

15.21,

a) X;=1, X:=2, X376, x,=24, =120, x,=720;

6) x;==3, x=3, x;=3. x4=3, xs=3, x6=3;

B) X, =512, x;=-256, x;=—128, x;=64, xs=—32, xe=16;
r) x,=1, x5=10, x;=100, x,~1000, x;=10000, x,=100000.
15.22,

a) yo=3nt4; yo=3(nt+1)+4=3n+4+3>3n+4=y,,
Iocne0BaTeNLHOCTL BO3pacTaiouas.

6) yp=5n"=3; ypr1=5(n+ 1) =3=5-3+10"" 3>y,
Tlocnen0BaTEMLHOCTE BO3pAcTAloLas.

B) Y= 70-2; Yo =7(n+1)-2=Tn-2+7>7n-2=y,,
Flocaenosare/IbHOCTL BO3PACTAIONIAS.

Dyp=4 =L yp 1 =4+ 1) =1 -4’ -1 +8n+ 4>y,
TMocaeaoBaTensHOCTH BO3pacTalomias.

15.23.

a) yp=—20n-3; Vo.;=2(0+1)-3=-2n-3-2<-2n-3=y,.
MocacaosarensHocTh yObIBatOmAn.

) yu=-3 +4; Y13+ 1P’ +4=-3+4-97>-9n -3 <y,
flocaenosarensHocTh yobIBaIOMA,

B) ¥;=4-5n; Yn=4-5(n+1)=4-5n~5<4-5n=y,.
TocnexosarenbHOCTh yOBIBalOIIAA,
Dyn=—n +8y, 1 =~n+1) +8=-r’+8-3n=3n-1<y,
TocnenoraTensHOCTL YOBIBAIOHIAS,

15.24.

X=4, X9, X3=25, X=49, x=121, =169, x=289.

15.25

8) X, =(-2)" x1==2, x4, x;=38, x=16, x5=32;

6) cr=(=1)"™'~(=1)" x1=2, %:=2, X;=2, X¢=2, X5=2;

B) b=2(-3)""; b;=2, b;=—6, b;=18, by;=54, bs=162;

r) d,=(=2)"+(-2)""; d;=1, d;=2, d;=4, d,=8, d;=16.
15.26.

) yo=(-1+(-2)"", y2=-7, ys=31, y5=127;

6) X=(=2)" ' —(=2)"", x;=—8+2=-6, x=—32+8=-24, xc=—128+32=-96;
B) z,=(-2)"~(-2)"", 2,=4+8=12, z,~16+32=48,
7s=164-+128=192 — oTBeT B 3aJa4YHHKE HEBEPECH,

1) We=(=1)"'—(=2)", wp=—1-4=5, w;~—1-16=17,
We=—1-64=—65 — OTBET B 3a1a4HUKE HEBEPEH.

207



15.27.

8) ¥o=(-1)"2" y1=1, y2=7, ys=31;

6) x,=(~2)"+16, x;=14, x;=8, x5=16;
B) Yo=(-2)"+14", y,=2, ¥5=56; ys=~996;
l‘) yn:(_l)n—ls Y1=—2, )/3:"2, y5=—2.

15.28.

I =" =L. =
Y=o OXT——i B)Xd 5 r) Xa S
15.29.

2n 2 -1 27 n
a) X,=(-1)" y O X=F—=—; B)(-)""—; D=
3n-1 " W2)" Sn Jn(n+1)
15.30.
=3, X3=-2, X;=2 (Xp-2+Xp1); X3=10, x;=24, x,=—68, x;=-184.
1531,

) Xor1=Xns X1=2; 0) Xg™Xp-1+2, X1=2; B) Xn™Xpet = 2, X1=9%; I) Xg™Rp1, X1=35.
15.32.

1 1
8) X, =3%nt, X1=2; OPX =XK1t 7.X%=1, BIX= = X, X1= 5 DK™ =3%0.,X=3;

2 2
15.33.
a)1; 1,7; 1,73; 1,732;  6) 2, 1,8;1, 74; 1,733.
15.34.

85 = NMOCJACAOBATCILHOCTD
a+agtaytagragtagta;=0, 1-40,1 140, 111+0, 1111+0,11111+0,1 111 11+0,1111111=
=0,7654321.

15.35,

- n+l

3n+2’

5 5 el

— = 15n+10=14n+14; n=4;
VT T e on s
64, M_n*l o rna8<4in+4l; n=13;

a1’ 4 3n+2

6 6 n+l

—_— = <18n+12=13n+13;
D3 0 neg lontizmlin

1
5n=1,1. ¢. n=—5-, 4ero, OYeBHIHO, ObITh HE MOXKET, Tak kak neN;

nS, 28 osni23=24nt16; n=7.
23 3n+2 23
15.36.

a,(2n-1)(3n+2)
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a) 0=(2n~1)(3n+2)
n=-;- HIK n-—-% , 4ET0, OYEBHAHO, OLITE HE MOXET, TaK Kak neN,

Takoro n He CymIcCTBYET, 3HAUNT () — HE U/IEH OCHEAOBATENLHOCTH.
6) 24=(2n-1)(3nt2)
6n>+n~26=0;

D=1+624=625; n;="Lt2 =p. p=21=2

y 0™

<0 - HE MOAXOAWT, TAK KakK

N—HaTypajlbHOE.
Urak, n=2. 24 - BTopoii WieH MoCIeA0BATSNLHOCTH.
8) 153=(2n-1)(3n+2); 6n2+n~155=0;

D=143720=3721=617% n;= _11;61 =5 n= _l];ﬂ <0, HE NOXOAMT, TaK kaxk neN.

Hrax, n=5.

153 = nATBI YWICH MOCIEI0BATECIEHOCTH.

r) ~2=(2n-1)(3n+2)

O0a MHOXHTEN B NMPaBOM HACTH TIONIOXKMTENbHLI (Tak Kak neN), a nesas
4acTb OTpHHarentHa. Takoro GBITH HE MOXET.

Takux n Her, (~2) — He 4/IeH NOCNE0BATENLHOCTH.

15.37.

a) X;=3, X=X, +3; X,=3+5(n-1)=5n~2;

6) X;=2, Xa=3Xq-1; X=2:3""";

B) X;=11, X=X, 1—4; x,=11-4(n-1)=15-4n;
Xn-t ., - 3

s Xn 2(n—l) '

r) x,=3, X,=

15.39.

a) x,=2n-5, A=10; 2n-5>10; 2n>15

n>122 ; Haunnas ¢ n=8;

209



6)x,=3""1,4=30;3""1>30>27=3"" = n>4
Hauunas c n=35.

B)X,=n—27,A=-2,n*-27>-2 = n*>25 = n>5
Hauunas ¢ n=6.

r) x;=2">, A=1 5

275515, 2""> > ,2" %3,

HauuHas ¢ n=6.

15.40.

a) x,=3-2n, A=-9, 3-2n<-9, 2n>12, n>6.
Haurwag ¢ n=7,

6) x,=3%", A=0,5, 3*" <0,5. Hauunas ¢ n=5,
B) X, =2~3n%, A=25,
2-3n7<-25, 3n<28, n> 238 .
Hauunas ¢ n=4;

0x,=2°"" 4=075
21<0,75<1=2°%= n>5
HauvHag c n=6.

15.41.
1
a) b=l-—;
) by o
1 1
b, =1— ———— >1-—=b,; by.>b,. [TocnexoBarensHOCTEL BO3pacTaLT.
T ey an o cex 0 P
n-1 1 1 1
6) a,= —— =1——; a,)=1———>1-—=a,; a,,>a, [locresosarensHOCT
n n n+l n
BO3pAcTacT.
N
B) Cn'*l—;"—',
1
Cp=1- v >l—-2-;’-=c.,; Cn+1>Cy. [lOCEROBATENBEHOCTE BO3PACTAET.
S5n _Sn+5-5 5
r dn= = =5_ ;
) n+1 n+l n+l
dp =5~ S >5- 2 =d,; dpe1>d, TToCnenoBaTeNLHOCTE BO3PACTAET.
n+2 n+l
15.42.
1 1
a = N < =g <
)anz =35 <5,y 0 B <.
TocneaoBaTebHOCTE YObIBACT.
6 b= <t L b =1t <10 L cb; by 1<,
n
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1

1 1
B) ¢+ — ;8= <= =Cy; Cr1<Cy.

In 3n+3 3n
HocneaosarensHocTs YOnIBacT.
— . - l l - -
l") dn";”"' » n+1"37_ﬁ' < '3_,"' ‘_dn: dn+l<dn.'

TocneaosarenbHOCTs YOLIBAET,

§ 16. ApudpMeTHUecKas nporpeccus

16.1.

a) Jla, sasnseTcs. 6) Ja, asnsetcs.

B) Jla, saBngercs. r) Her, He asnsercs,
16.2.

a) Jla, sensercH. 8) Her, He aenserca.
6) Her, ne aB1serca. 1) Her, He asasercs.
16.3.

ai=3;d=4  6)a=T;d=-3; B)a=0,7;d=0.2; 1)a~1;d=0,1

16.4.

a) a,;=3; d=7, a;=3, a,=10, a;=17, a,=24, a;=31, ag=38;

6) a,=10; d=-2,5, 8,=10, 8,=7,5, 8;=5, 2,=2,5, a;=0, as=-2.5;

B) 8)=21; d=3, 8;=-21, 3,18, 8;=-15, a;=-12, a;=-9, as=6;

r) a,=17,5; d=-0.5, a,=17.5, 2,=-18, a;=18,5, a;=19, a;=19,5, a7=20.

16.5.

a) a,=2; d=4, n=5; -2; 2; 6; 10; 14,

6) a,=1; d=—0,1, n=7; 1; 0,9, 0,8; 0,7; 0,6; 0,5; 0.4;

B) 3,=2; d=3, n=6; 2; 5; 8; 11; 14; 17

r) a=6; d=1,5, n=4; —6; -4,5; -3; -1.5.

16.6.

a) al=i;d=l, n=>5; —3-;
7 7 7

6) a,=13; d=+/5 , n=4; 13; 13=4/5 ; 13-245 ; 13-345;

8) 3,=7.5; d=0,5,n=4, 7,5, 8, 8,5; 9;

r) a;=1,7; d=0,15, n=5; -1,7; -1,55; -1,4; -1,25; -1,1.

16.7.

a)d=a,-8;=3~-1=2;a,=2,+9d=1+92=19;

6)d=a,-2,=6+y5 5 =6;a,0=2,+ 94 =45 +9.6=54 +4/5 ;

B) d = az-a;=90 ~ 100 = - 10; a;p=a,; + 9d = 100 + 9-(-10)=10;

r)d=a;—a|=3-w[2-—3=—ﬁ;a.o=a, +9d=3+9(—‘/§.)=3—9ﬁ.
16.8.

Takve HaTypanbHble YHCIA, NPEACTABANMOTCA B BHIe n=3+5k, roe k=1, 2,3 ...,
TaK YTO OHM COCTABNAIOT apudMeTHuecKyso nporpeccio: a,=3; d=5.

.E;l;
7

~ &

.3
7
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One4arka B OTBETE 3a8aYHUKA,

16.9

Takue HaTypaibHbIC YHCNA, NPeACTaBnsioTed B Buae n=11k, rae k=1,2,3 ...,
TaK 4TO OHH COCTABIAIOT apHdMeTHIECKyIO nporpeccHio: a;=11; d=11.

16.10.

Jannpic 4HCIa HE ABIAIOTCA apHPMETHYECKOH [porpeccHed, Tak Kak
a,-a=3%3', a a;-2,=3%-3%=18, u 6=18.

16.11.

a) x;=4; d=3; 6) He aBaAcTCA apuPMETHHECKOH Iporpeccueil; B) He ABNAETCA
apudMeTHueckoii nporpeccueif; r) x;=1; d=4,

16.12.

ya,=2n+ 1 a,=(n—-1)2+3=(n-1)d+a,raca,=3und=2;

6)a,=0,5n—4;a,=(n-1)0,5-3,5=(n~1)d +a;, rze a,=3,5ud=40,5;

B)a,=-3n+1;a,=(n~-1)(-3)-2=(n-1)d+a,raea;=-2nd=-3;

r)an=—ln—l;a“=(n—1)(-—lj-—:;- =(n—l)-d+a,,mca,=—% H

3 3
d=~ l
3
16.13.
a)a=3h-2=ag=1ud=a,.,-a,=3(n+1)-2-3n+2=3
6) a,,=—l--'-1—=:>al =-—l—]— H d=a,,+,—a,,=—l—f+—]+l+£=--l-
3 3 3

B) a,=-0,In+3=>a =29 ud=a,.,-a,=0,l(n+ 1) +3+0,ln-3=-0,1
ra=5-2n=ag,=3 nd=a,.,-a,=5-2(n+1)-5+2n=-2

16.14.

a) a,;=3n-1; 6) a;=n-0,5; B) 8,=-2n+9; r) a,= -;- - % .
16.15.
a) a,=-6n+10; ©6) a,=-0,2n-0,5;  B) a,=5n-12; r) a;=+/5 n-345.
16.16.
a=a;+5d=4+5-3=19; 6) a;s=a;+14d=-15+14(-5)=-85,
B) a;7=a;+16d=-12+16-2=20; r) ap=a,+8d=101+8- % =105.
16.17.

- 40-12
a) a5=al+4d’ d:a_s-_cll- == -0—1-_ =7;

4 4
6) aig=ag+ 104, d= 16 % 307530 ¢

10 10 ’
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-a; -28-(-8
B) 3;,=a,;+10d, d= mm 4 - 10( ) =-2; one4arka B OTBETE 3aA4YHHKE
036 - ayy 54,6 - 4,6
r) a3¢=ay,+25d, d= = =2,
) 36 4t 25 25
16.18.

a) a;=a;+6d, a,~a;-6d=9-6.2=-3;

6) a;7=a,+36d, a,=a;,~36d=-69-36(-2,5)=21;

B) 8,6=2,+25d, 2;=2,525d=-71-25(-3) =4;

r) ai=ar+13d, a,=a,413d=-6 ¥/5 -13(-/5 =745 .

16,19,

a) Y nanwoit nporpeccun a,=9 u d=2, torna ecmm a,=29, 0 29=9+2(n-1),
29=7+2n, n=11,

6) a;=3 d=4; 43=3+4(n-1) & 43=4n-1 = r=11

Ha, apnserca 1 1-pmM unenom,

16.20.

a) a;=-1,5; d=0,5, tak ur0 4,5=a,+12d, T0 ecTh 4,5 - 13-if wieH nporpeccuu;
435-a; 36 72

=-—_=-——.,Tal(

a,=7,5; d=3,5, Tak 4yro ecnm 43,5=a;+nd, To n=
o ‘ d 35 7
910 43,5 - HE ABAETCA WICHOM MPOTPECCHH.

16.21.
a) 41=-7+12.4=a,+12d, Tax yro 41 - 13- unen marHoit Nporpeccuy.
6) ~33=-345 . (—6)=a;+5d, TaK 410 ~33 ~ 6-0if UjicH

16.22,

a)23; 19; 15, 6) 16; 22, 28.
16.23.

a) a,;=a;+(n-1)-d=1+10.2=21;

6) a,=a,+(n~1)-d=-1 —;- +20-(-3,75)=-16,5,

2 3 2
=a,+(n-1)-d== +16. = =12~ ;
8) a,=a,+(n-1)-d 3 6 3

) an‘—“a,+(n-l)-d=0,2+l2-% =4,2.

16.24.

a,=a,+(n-1)-d; a;=a,~(n-1)d:
a) 2;=-10-14.2=-38; 6) a.=10% -6 % =9,
B) 3,=9,35-16(-0,6)=19,1; r) a,=-2,94-14.(-0,3)=1,26.

16.25.
an=al+(n_l).d’ d= ..a_’L:a—] :
n-1
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39 - 3 '-18'4 - (_0)2/ -

a) d=———=36; 6) d= 1.3;

11-1 15-1

1 5
1—~5=-
1 -3,
B)d=L——8=-—; r)d=-(—)—6=-0,l
36-1 8 37-1
16.26.
a;=a,+(n-1)-d, Tax yro n= a,,;a, +:
=3 4100, 6) n= "2 1=11;
2 05
B) n=M +1=23 r) n= _____.____100 —(-45) +1=20.
16.27.
b-

b=a,Hn-1)d, n= al +1, ecnt b - ARNIAETC YACHOM NPOTPECCHH:
a)n= 212-5 +1=55;

065-3

n= 5 +1%7,7 - Tak b - He 4BAAETCA YNCHOM NPOTPECCHH,
=y,
P n= -0,01-¢-0,13) =1,
0,02

16.28.

a) a,=a:+(n-1)d, a,=2-Hn-1)(-0,1)=2,1-0,1n, a,<0 riput 2,1-0,1n<0, n>21, n=22;
0) a,=16,3-0,4n, a,<0,9, npu 16,3-0,4n<0,9, n>38,5, n=39;

B) 8,=120-10n, a,<15, npn 120-10n<15, n>10,5, n=11;

r) a,=-0,25-0,75n, a;<-16,3, npu -0,25-0,75n<-16,3, n>21,4, n=22,

16.29.
a) a,=-12+(n-1)-3=-15+3n, a,> 141, npn -15+3n>141, n>52, n=53;

2
6) 2,=1,8+2,2n, a,>14,7, npu 1,8+2,2n>14.,7, n>12—29, n=6;

B) a,=-10+5,5n, a,>0, npu -10+5,5n>0, n>%(1l , =2
r) a,=13,8+0,7n, a,>22.9, npu 13,8+0,7n>22,9 n>13, n=14.
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16.30,

a+a;=14 |la+a+4d=14 @ +2d=7

{aza4 =45 {(a‘+d)(al+3d)=45’ {(7—d)(1+d)=45’
a=7-2d ([ay=7-2d °
{49-012 =45 {d2 =4

Tak kak d>0 no ycnosuio, ro d=2.

Toraa ag=a,+5d=3+10=13.

16.31.
atas=18 (ay+ay+3d=17 [(2a,43d =17

{az ‘a3 =21 '{az(az +d)=21 '{az(az +d)=21

TaK kak a4, — HATYPanbHOE YHCIO0, TO 8,=3 H d=4, Torma a,=1 u

nporpecens: -1, 3, 7, 11, 15 ...

16.32.
{al +taytay= =21

H 8y, 8, 8y, 44 - APHPMETHHECKAS CCCHA, TAK 9TO
az+a3+a4=—6' re T ® Q) nporp

al+a|+d+a1+2d=—21 al+d=—7
,ar=12, d=5,

al+d+al+2d+a1+3d=-—6’ a‘+2d=—2

914 unchaa: -12, -7, -2, 3. (oneyarka 8 OTBeTE 3aMAUHUKA)

16.33,
5= tay .
2
2) Sy= =88 30-1275; 6 Spo= D18 0250,
B) S)= 133 -10=-90; r) Sy5= 17+31 -25=600..
16.34,
2) Sy 2+147 50=3725; 6) Sw:ﬂ'i'% .50=-2425;

- -1,7-81
B Sum T SO3ITS; 1) Ssom e 50245,

16.35.

S~ atay 2ai+(n-1)d
2 2

a) S1=100-(-12)+4950-2=8700;  6) S100=100-(1,5)+4950-0,5=2625;

B) S109=100-73+4950{-1)=2350; 1) S,0=100-(-7,3)+4950-(1,1)=6175.

215
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2a;+(n—1)d n:
——
a) S,6=‘_3‘2.‘.;_1ﬁ.15=132;
6) SZS=2~121+§4-(—3,1) 25-2005;
_2:(=25)+39-(-05)
2
2:45+99:04

r) SIOO=_—2"— -100=2430.

16.36. S,

B) S49

-40=-490;

1637,
+
sf% 30=15(a+a50):

a) S30=15(4+3+4-30+3)=1950, 0) S30=15(0,5-3+0,5-30-3)=142,5;

B) S30=15(-2+8-2-30+8)=-690; r) S;p=15(-2,5-6-2,5-30-6)=1342,5
16.38.

a d a, n Sa

7 4 55 13 403

2 2 80 40 1640

56 -3 26 11 451

2 5 87 18 801

9 2 21 7 105

16.39.
a=10, 2,=19, ajp-a,=6d=9, d=1,5, a,=a,-3d=10-3-1,5=5,5,
_a+ay 10= 55+19

Sio 3 -10=122,5.
16.40.
122

Do A =26l 6 mgtan=2,=2510;

+ -2
B) &)= il E Rl A =1; ragtag=2a;=2.4=8,

2 2
16.41.
a) a'2+al9=a'l+aZO=64; 6) al+a|9=a3+a1-,=o40;
B) ajta ¢~asta s=25; r) ajpta;¢=a,+as=~10.
16.42.

_ay+ay alg+a21 _44 104_
a) ajgtax= + == =74,
) 107420 2 2 2

6) a, = L ';am =-10 a,= Ay ;'aal =20 a;s+az=10.
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16.43.
4 + Gyg + a9 + a3 - =20 40

aystaze= +— =10,
151830 2 ) > >
16.44.
x+5x
Ecmu x, 2x-1,5X - 4ileHbI MPOFPECCHH, TO =2x-1, 10 ecTh Ix=2x-1, x=1
16.45.
a) a;=7 d=7

Hcxomoe uncno ecte Si4—7 (T.K. 7 He ABY3HAUHO) =

< 1713 14-7=7-(14+7-13-1)=7-104=728.
6) Ecu 2y+5, y, 3y-8 - wnennl nporpeccu, To
2y+5+3y-8
l—z—y—‘y, 5y-3=2y, y=1.
16.46.
a) 4,=8-13=104 d=8 4,=8-124=992 n - ?
1000:8=125
n=124-12=112
Hcxomoe 4ucno ecte Sy, =-2&;i1—1-‘112 =1096-66=61376;
6) a=129+5; a,=12-8+5=101 d=12 q,=82-12+5=989
n-?
#=82-7=75. FIcKOMOE HCIO £CTb S, = 393121—21‘1 75 = 545.75 = 40875
16.47.
n+l 11 2W3-5n _2J3-5 5
=e—, 4= == = » = , d==;
R Y 0) &= =3 a3 3
5 s &) 5 » 5 s Jg s & Jg s ﬁ .
16.48.
a) d.=3‘2—7——“5- =2—;-E =2, ay=a5-4d=15-4.2=7,

ag;=a,+(n-1)d=7+(n-1)-2=2n+5;

g — dy - —45 —(—30)
10 10

a,=a;+(n-1)d=-18+(n-1)(-1,5)=-1,5n-16,5;

6)d=

=-1,5, a,=ag-8d=-30-8(-1,5)=-18.

B)d=— T = "2 =9 5, a,=0,-6d=20-6-2,5=5,
a,=a,+(n-1)d=5+(n-1)-2,5=2,5n+2,5;
217
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ag—as —-75-02
d= 16 S =
ne—H 1
a,=a;+(n-1)d=2,6+(n-1)(-0,7)=-0,7n+3,3.
OneuaTka B 0TBETE 331aYHHKA.
16.49.
ay—a; 8§—(-2) ay+ay  8+(-2)

d= = =5 , Bg= = 23;

HE=S 2 T 2

=-0,7, a;=a5-4d=-0,2-4(-0,7)=2.6,

6) ag= "92“7 4*;'4)==0 d=a,-ag=-4;

) agm T = T ED e t-)=3;

r) ag=-L ;"'9 -9 +2("°’ 7) 0,8, d=as-8,~0,8-(-0,7)=0,1.
16.50.

a+a _-35-(-8)
3 3
a;=a;+d=-17, a;=a~d=26, -8, -17, -26, -35, d=9,

6) =6 a;=15; d =1 _% = _3 a,=q,+d=-9, a;=12; -6, -9, ~12, -15.

=9 u

a) a,=-8, a,~-385, Toraa d=

16.51
a;=a;+(n-1)d:

a) ay= V2 +6:(1+ 42 )=5 /2 +6; 6) a;5=3- /5 +14-2/5 =275 +3;
B) 8,79 V3 2+11.2-V3)=20243; 1)a;~ 3-7 -8 ‘63“2 =3-43.

3
16.52.
a;=ay-(n-1)d: J_
a) 2,=10 3 -4-23. 37113 "23‘5 ; 6) 2,=28+27q-27(1+q)=1;
] f i} _

8) 2,=23 +5-20—-—- =5-84/3; r) a=l-21(1-30=641-21.
16.53.
d__a -al .

n-1
paes2B33-A-3_ Wi o me5-34Tm

217 17 8

- 1 1- -

5 = }E+ _1-V5 oo 2Pr3- 348 _

5 10



16.54.

n=a,,—a1 +1:
d
6-v3-5V3 13V2-2-5+42
n= +1=T; LAtk L2
-4 R
537
e l3z5B-50 ,),,=‘“‘—+H,
2-45 _A3-2 '
3
16.55.

a) 13-0,4n=4,6, n=21;
. 751
6) 3n-5,7=69,4, n= -—5— , TaK 4T0 b — HE 4IKCB NPOrpeccHH;

B) Sn-104=21, n=25;
) 21,3-1,7n=4,3, n=10.

16.56.
53
a) a,<-41 npu 12-3n<-41, n>—3—, n=18;

6) a,<-7mpu 3 \E-n 1/5 <-7, n>3+:’77;, n=38;

B) a,<10 npu 117-5,5n<10, n<159—57— , n=20;

r) a,<-1 opu 15\[2_-n(ﬁ-l)<-l, »%—ZL}‘ , =54,

16.57.

121443

a) a,> /3 npu 7n-121>q/§,n>——7——~,n=18;

6) a;>21 npu n V2 -4 42 >21, n>31—3-:-‘/—5, n=19;

197+ 35

B) 8.>2+3 \/g npu 5n-17,7>2+3 1/5 s n>-——5—— , N=6;

r) a5 pu (V5 -1)-35 >3, m%?Lls , n=10.

16.58.

a,=6n-306:

a) a>-12 npu 6n-306>-12, n>49, n=50;
6) a,>0 npy 6n-306>0, n>51, n=52;
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B) 8,20 npu 6n-3062300, n=101, n=101;
r) a,>-6 npu 6n-306>-6, n>50, n=51,
16.59.
a) Hatrem cymmy aucen 17, a;=15-7=105 d=7 a,~142-7=994 n -/
A=142-14=128; A=Sp, = Eﬂ%ﬂi.m =1099.64 = 70336
M3 aux nemarca Ha 91 umcna: 5,=2-91=182 &=91 5,~91-10=910 n~?
w=10-1=9; B=S5, =-2-—'3-8—2{—91'—§-9 =546.9 = 4914
Hckomoe uncno ects A-B=65422;
6) HckoMoe YHCNO €CTh Sgog—-S99 — B
2+998 2+98

Sio00 = 999 =999-500; S, = 199=99.50
499500-4950-4914=489636.
16.60,

% _s al+8d=s al+8d=5

az al+d al+d

fﬁ=2+_§.’ a13-5= ’ a1+l2d—5=2'

ag a |aq+d a+d

ay+8d =5ay+5d {4a1=3d {d=4
al+12d—5=2a‘+10d' aq=-2d+5=0" | =3’
16.61.

ay+ay+ay+a, =16 {4a1 +6d =16 {d=—2
{al_a3=4 *|-2d=4 ' a|=7'
a=T7, 8=, a;=3, a,=I. Mckomoe uucno: 1357.
16.62.

ag—ay; _—78+100 -

1
2 2 :

a,=-100, a,=-78. Toraa d =

H a‘5=a7+8dx100+8- 11=12.
Hanee a;=a;-6-d=-100-6-11=-166, a;;=a;s+5d=-12+5-11=43
4 ;“20 20= 28548 01230,

Tak 4r0 Sy9=

16.63.
a;— uncno mrpadHex 04kos 3a k-# npoMax; a;=l1, a;=1,5, a;=2, ...
2. -
aj+(n-1) =
2
n-(2+0,5(n-1))=14; 0,5n*+1,5n-14=0, n>+3n-28=0, n=4 (Tax kxax n>0).
Tax uro crpenok coeepurin 4 npomaxa, a 3HaYMT nonan B uensb 21 pas.

HasectHo, uT0 S,=7, TOraa 7,



TO

16.64.

@; — YWCTIO Kanelh, IPHHATLIX B k-bli JEH.
a=5a=10,.,a,=40,a,:.,=40,a,.1=35,4,+4=30, .,a,=5
n=9—"¥i+l=8. Torza a; = 5, az = 10, ..., ag = 40, ay = 40, a,o = 40,
an =35, .., a,=S5.

m=10+i~’—5"'ﬂ=17

Torzaa ofwee Uicho Kanens
S=aqjtay+. taygtatagta;t..tag=2a+..+ta)+3-40=
=(a,+a;) +3-40=7-40+3:40=400

bBoJIbHOMY HYKHO KYNHTD 2 My3bipbKa ¢ KalliaMH,

16.65.

8 — KOJMYECTBO CAHTMMETPOB, NPOHACHHOE 3a k-10 MUHYTY.

2a;+(n-1)d
—_
(60+5(n-1))-n=1050, 5n*+55n-1050=0, n*+11n-210=0, n=10 (rax kax n>0).
Tak uro 32 10 MMHYT YITHTKa JOCTUTHET BEPIIHHEL JIEpEBa.

16.66.

ay - KOJIMMECTBO METPOB, MPOMACHHLIX 32 K- ZeHD.

2a,+(n~1)d .

a,=30, a;=35, a;=40, ...; S,=525, rorna n=525,

a,;=1400, a,=1300, a;=1200, ...; S,=5000, Torza n=5000,

n(2800+(n-1)(~100))=10000, 100n%-2900n+10000=0,
n2-29n+100=0, n=4 (Tax kax 4<25).

Tak 4To 33 4 quf ANbLMUHKUCTI NOKOPHAM BLICOTY.
16.67.

X=X =a +d,x3 =ay +2d

3+ X, +x3) =234 = 3(a, +d)=T78

= x=a;+d=26

Ortser: x; =26,

16.68.

a)-473

6) Ecim 4x + 6, J5-4x, x-1 00pasyloT apuPMETHICCKYIO NPOTPECcrio,

Axt6-x-1_ BThn 3x+5=2V5-4x,

2
9 +30x + 25 =20 - 16x, 9 + 46x + 5 =0, x=—% ux=-5H3x+5>0,

1
TaK 4TQ X = —~—.
9
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1 1 1
Ecnu =, -, — 00pasyioT Mporpeccmo, To
a b ¢
1.1
a) “—Q=—l-, gte_1 ab+be=2ac, ab+betac=3ac;

2 b 2ac b’
b b
6) ab+bc=2ac, —+—=2. Yt0 1 TpeGoBanoCch AOKA3ATSH.
c

a
16.70,

i 1 1
a+b’ a+c’ c+b
1 1

Ecim = 00pa3yi0T apHMETHIECKYIO fIPOTPECCHIO,

ro Atb _ctb . 1 ctbta+b _ 1
2 a+c’ Aa+bc+b) a+c’
@btatc)atoy=2atbXbic), 2abra’tact2botactc™=2ab+2act2b™+2be, To
2 2

=b’, Tak 910 a%, b® ¢? - TawKe O6PA3YIOT HPOTPECCHIO, YTO H

TpeboBanoch A0Ka3aTH,

§ 17. F'eomeTpAYECKAA IPOTPECCHHA

17.1
a) b=1, b;=3, b;=-9, b=-27, bs=81, bs=-243;
1.1 1 1
by=-2, b;=1, by=-—, b=—, by=—, b= ;
6) i 2 3 2 4 4 5 8 ¢ 16

B) by=-1, b;=3, by=-9, b, =27, bs=81, be=243:
r) b;=20, b,=20 v/5 , b;=100, bs=100 /5 , b5=500, be=500 /5

17.2.
b,=3, b;=32=9, b;=3°=27, ... .
"TO reoMeTpHYECKas MPOrpeccHs CO SHAMeHareneM 3.

17.3.
1 1 1

b=—/, b;=—, b=

10°° 100 1000°

1
TO reoMeTpHUECKas NPOrPECCHA CO 3HAMEHATENEM q=ﬁ

174.a),B)ur).

17.5.2),8) ur).

17.6. a) ¥ r) - BO3PACTAIOIIHE, B) - YOuIBalOMIad.
17.7. a) - Bo3pacrarouas, 6) - BO3pacToroLas.



17.8.

1 3 1 7
a) q=—7=; == =% =5
) q 72= 0)q 2 B) 3 Nq >
17.9.
a)bs=bi-q%;  6) by=by-q*; B) bi=b,-q*; r) by=b;-q”™".
17.10.

a) be=b,-¢’= 128-(—-1—)3——16' 6) bs=b;-q*= 270. l)"—ﬂ~
4 Iq 2 ’ 5 lq 3 3 *

5
B) bs=b)-q"= é-(\/E)7 =25V5;  r)bebig’= 625-(—15) -1

5
17.11.
27
Db P=2(2P=T 6 bebrat=E (f2) 46 ;
1
3, 81 1 |
B) by=b;-q’=3-(- N )= 7k 1) be=br-¢"=5 45 (5 2 )5=5-'=—5' .

17.12.
a) q=by:b;=(-32):8=-4; b;=b;:q=-2;

1 1 1
=bybe(- = ) 1=+ = by=byq=1i(- = )'=8;
6) q=bs:bs=( 2) 5 i bi=beg ( 2)

3 3 1
=by:b,=— :=— =—; b;=b;:q=3;
B) q=b;:b, 17 2 1=02:q
1 1,
r) qbybs=3:6= 2 5 by=bsiq'=6:( 5 )'=96.
17.13.

2 b=3.2';6) bnaz,s-(j; y,

B) bn=295'('0’2)n-l; r) bl‘l=3 'J; '(_13_ )n-l'

17.14.
I i 1 .l -k ( ‘ r 3
=8| b= ~—|-=| =|-7]:
b 8(2) o 4( 4) 4)
] -t _ n-i ”
B) b= 4-(2] ; r) b= 2-(ﬁ) ={v2)".
17.15.
a) b=5"", b;=b;-q¢™", b;=1, ¢=5;
3 6 6
bnz... '2"- bn=_'r.a b ===,
6) 5 5 1 5 q=2
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B) b, J— )“l = LA ¢
'y PRANE

5 5 1
l‘)bn=w,bn=z(-2')“,bl=z, =

17.16.

a) b=18, b;=2, Tornab% =b,-b;=36 u Tax kak b,>0 (o ycaopu0), T0 b;=6.
To ects 18,6, 2.

6) b,=16, b;=64, Torma b,>=b, b;=1024 u 1. k. b,<0, To b;=32

17.17.

l 4l l
a)b=—0,1"", B=—or
) 6 600
l-(),l“""'=—l—<:>0,l””'=0,l’4»2n+l=2<=:>n=0,5, 4ero He MOXET
6 600

ObITh. B He ABRIETCH YIeHOM reoMeTpHueckoif mporpeccuu (b,).

6) 5,=0,002-(v5)"', B=0.25
0,002-(v5) " =0,25 & (v5) " = (v5) e =10
B=by
B) b,=1-3"‘“, B=63
9

%-3"“‘ =633 "'=3on=12

B=b|2
0o =305 g3
7 14

%0,5’"*’--%QO,SJ"*’=0,5’¢>3n+5=2©n=—l,' YEro He MOXET
GbITh. B HE ABAKETCA HICHOM IEOMETPHUECKOH MPOrpecCHH.
17.18.
bn=bl'q“-l
1
bio=b;-q’=1-3°=3% be=b;-q’°=— (- = Y’=-—
a) byg=b;-q 6) bs=b;-q" ( ) 286
1) 1 05
b=b.4=8--— =—-; b—‘b 25 15 =
B) bs=b|-q (2) 2 I‘)Slq () 2
17.19.
a) by =7, b, =448 6) b, =~2, by=16

224

b, ’b, ’ 16
b =ba’ - -9~=~3/64=4 bh=bg =g=7-3= __....z_,fz
=09 =q4=3 B s =0 q 7bl ’—2



B) b =135, b, —-§- r) b.=%, !

135
b T 1
b =bhg Dg=3—~= b =b s:} = 5]t = 5] 25—
qqil_\}m “q"’\/;\lms
17.20.
8) b, =5, by = 1280 6) b, = 100, b="'
b
b=b g >q=32=4256=2 b =bq'=q= ..._‘/
=04 q “bl q q= J— 625
8) b, =2, by = 1458 )by =72, by =2

by=b-¢* =>q= 9’—={/729=3 =bg’=>q= A=J—:=—
=04 q 6b1 by=bg q ‘/;I' 6

17.21.

n-1 n
T
729 3\3) '729 3
-t ln—l l
2=256 (L) {1} =L n=s:
% (2) (2) 128"

a l n-t 1 1 i N
B)410%= 2,5 =) ,n=5, —=[=] ,n=5;
625 \5

1) -2401=— (7)“~l (-7)"'=-823543, n=8.

343
17.22.

a) q2=-é’— “12 0, Tax wro q=2 1 bi=bsiq*=48:16=3;

81 27 3 3
G)Clbszz, 8q2"lb2q 2
BB_1 1,131

r) g*=bs:b;=48:12=4, q<0, Tak uto q=-2 # b,=b;:q’=12:4=3,
17.23.

1 1 1 1
b=1, b4=~§ , TOT A2 q=,3/b4:b1 ik b==, b3=2- .Toects 1,

2
17.24.
Py - mepumerp k-ro BicaHHOro TPeyTroNbHKKA

3
P=3.32=96, P,=3- -52—=48, Py=24, ...

(& ¥
N
O | e

Tak uro Py, Py, P ... - reoMerpHieckas mporpeccus. P,,=96'(E .

8-9293 225



’ n
Sn_bl(q "'l)
qg-1
4 _ 4 _n
a)S=l(2 l)-15; <5)S‘,=3'(4 ! =255,
2- -1
4 4
l((%) _') 380 40 4((_%) _IJ 4.2.15
B) Sfm === .—=—1 1)S~ —
1, 2 81 27 1 3.16
3 2
17.26. \
6
1
18- (_) .
_ (3 18-3-728 _ 728

2-729

1 27
3
Is. (2) -1
- 3 =15-3v665=3325_

6 =
T 729 8l
3
6
-12. (*1) _1
2 12.2.63_ 63
B) Sg= I = T
1 364 8
2
6
F)S=‘9'((‘/§) “L 234
P B V3-1
17.27. |
8
52° -1 -1{(-15)"-1) 1261
VST PRS0 128
3 8
*4((%) _1) 8191 45((5 4] 1640
Sy3= =- : Sg= = )
®) S 1, oz’ P T_ 243
2
17.28.
325 -1) ~1((-2)° -
=3, q=2, S5= -03; —1, q=2, 8= 1)
a)bl 3:q 2: SS 7.1 93: 6)bl » q :SS _2_1
5
1 _3[(%) —I) 93
by=3, =, Sym il L= 22
B) by q_Z 5 1—] 16
2
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D1y,



8*

fb=v2,q=3, S5= ‘/—3 ~12142.

17.29.

a) q=bs:b,=320:160=2, b,=by:*=160:8=20, ss=—29(21:%1—) =620;
6) = ,/Eo—“b-; =168 =2 , bi=biq®=8:2%=1,

(V2
Ss= I(J—) )—(4\/" (V2 +1)=7+342

Onc4YaTKa B OTRETE 3aJa4HUKaA.

!l 1 1y
B) q=1,b5:b3== 5:I=-§,bl=b3:q2=1: (-3—) =9,
5
9. (1) 1
_ 3 _9-3.242 121

YT 2243 9

3

) q=m=i[-9—:‘5=»f37§=ﬁ,bl=b4:q3=3«/§:3 V3=,

((B) 1) (1))
2

Ss= =13+44/3 .
5 \[5—1 \/-
17.30.
b q n by Sy
15 1 3| 12 21=
3 3
16-3+/23 9*1’[23 3 18 25
1 1L 6 | 212 63
3 2 32 96
3 3 41 9 4(3+4/3)
1 5 .38
15 - -— 22—
3 6 81 81
15 13 N REE) 10476
169 5 25 4225
1 ! 7(J6 +1)
4 - BAL LS
246 J6 3 3
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17.31.

8) br=y/B; B, =16-4 =8; q=b;:b,=8:4=2;

6) be=- /b5 -5, =- V312 =-6; q=be:bs=-6: 12;% :

B) b26=-m =721=743; q=b26:b25=-\/§ ;
r) b7=m=m=5\/§; q=bg:b,=5:5 I=-ﬁi

One4aTKa B OTBETE 3aNAYHHKA
17.32.

1
Ecau t, 41, 8 — unensl nporpeccuu, 1o t-8=(4t)?, Tak uto t= ;
17.33.

Ecim -81, 3y, -1 - unenn: nporpeccun. 1o (-81)-(-1)=(3y)%, oTkyna y=+3
17.34.

Ecmix-1, w/f—i; » 6 - wieHs! porpeccHH, To (x-1)6x=( \/3; Y, (x1)6=3, F;z’- .

17.35.

a) BeruunHa DpOLEHTOB, KOTOPYIO KJIHCHT €XKETOZHO B Tedenue 5 jet
BhiTIauuBacT OaHky, cocraBiger 50000 - 0,2 = 10000 py6. IMosromy cymma,
KOTOpPYIO OH JOMKEH BepHYTH uepes S5 zer, coctaBHT 50 000 py6 ~
+ 5+ 10 000 py6. = 100 000 py6.

6)— 510

17.36.

6 1 5 1 4
ab=—,q=3;6)b;=0,3, g=(-— ); B} b)==—, == ;1) b=, =2
)|5q ) by q—(s))lzq—2 )by 79
17.37.

a) b,=4-3™", b,>324 npu 4:3"'>324, 3"'>81, n>5, n=6;
6) b;=3,5-(v/2 )™, b,>14 mput 3,52 )">14, (V2 )*?>4, n>6, n=7.

B)b,=25""1, 4=1250,b,> 1250 npn 2-5"" >1250, 5"*'>5', n>5 =
n=6

n 5,=2(B)" 4 = 324 5 > 24 e 2{B)7 5324

(Ji)m>(\/§)s, n>5 = n=6
17.38.
a) b, =3"", 4="729
31 <129 n<T=>n<6

1y 3
b =3 || , d==
© 5, (2) 32

228



nel n-1 5
3(.1_] <i@(—l~) <(l) Sn>6=>n27
2 32 2 2

n-1
8) b, =243-(1) L
3 81

1 n-1 l 1 n-l l 9
2431 -] <—eof=] <|=| o@n>10=>nzll
3 81 3 3

l6-(ler)" l <l@(:};—)ﬂ <(:};)s <n-1>8=n210

17.39.

n -
S,= bh(q "1)’qn___ Snlg-D +1.
g-1 b,

2003 -1)
3

8) 3= +1, 3%=381, n=4;

: 1
—127-(—-1) "
6)(%)%—————2———“,(‘) LI

64-(-1) 2) 128°
B) 2“=-l-8—9-'—(32—_-1l +1, 2"=64, n=6;
1
”n 121- *"'l n
r) l =—£—3——)+1’ (-l- :.—!—’n=5'
3 273 3) 243
17.40.
a)b.'—'*[j, b9=81\[3-,q>1 6) b, =375,b=15,0<g<1
b9=b|q8=>q= 29'={/8_|=\/§ b3=blqz:>q=‘lz—;=l
b b 5
b,=bqg=3 b,=bg=15
bs=b|'qz=3\/§
17.41,
)b =5,b;=80,4<0 6)bi=1,b,=8,4<0
b-_,zb‘q2=>q=— %‘":‘4 b3=b|qz:°q="g=-2‘[2_
i
1-4° 1-¢' 14293
S, = b—4 =1025 S, =b1=9 -
Y 12 1+242
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17.42.

b;=4, b;+bs=80, q>1, Torza b;+bs=b;(q*+q*)=80,

10 ectb q*+q"=20, Tak uro q=2 u b;g=b,-q*=4.2°=2"'=2048

17.43,

b,=1, bs=81, Toraa q‘=Z—~‘ =81, q=+3, Tax 4To b;=£3, by=9, b,=+27

\
Toecrs 1,3,9,27, 81 uau 1, -3, 9, -27, 81

17.44.

by =b3 =18
{bz +by =54"
17.45.

By+ by +by =14 {b|(1+q+q2/=14
{b4 +bs+bg = 1127 bgP(1+q+q%)=112
Tak yro nporpeccus: 2, 4, 8, 16, 32, 64,

17.46. )
a-b-c=2160° Ha-b-c)=104 M b=a gc=a ¢

1
Toraa b,=36, by;=18, q=b3:b2=-2— u b=b,:q=72

. q3:8. q=2. by=2

abc=a3-q3=216=>a-q=6=>q=§
a+b+c=a(l+q+q")=26
(q2+q+1)--6—=26

q

3¢°-10g+3=0 q=3uq=—;-
2
1 1
TK. b=c¢c-—, a=c¢-[{— |, TO MOKHO CUHTATh, Y10 ¢ = 3.
q q
Tornaa=2,6=6,c=18 M.
17.47.

Se=bf + 8 + ... + B =B (1+qP+q*+q0+q +q )= —-F

B(g -1
g’ -1

» 9(64-1
a)S(’=—£—1——)_

1
. 243(5&5") 729728
B S5 = =

=567; 6) S, =

5(466556—1) 46655,

364,
L) 2:729
3
12 Ly
N ) 24.63 189
R "6t 3
—=1
2
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17.48.

9 9
@) 1242t aptg 2@ 2D 12 D

=511;
g-1 2-1

1

11
1 -1
r 1 I &g -n _ [( 2) }_2049-2_ 683
LI - -

lo— b=+, + = ,
o3 2? 210 g-1 A 3-2048 1024
2
6
11 1 6 I(GJ —l) 728-3 364
B) —+——2-+.'. +“'6—=SG= bl(q -l)= = - T—
3
10 _ (10 _ 310 _q
r) 1-343%3%+ . -3%=Q = g -H _1(3) -b_ =-14762,
gq-t -3-1 -4
17.49,
101 _ 108 _ 101 _
2) L, +x0ag =20 —D Mx -D _x 1 :
q-1 x-1 x=1
18 36 _
6) X+t L +xP=8 = b 1)=x(x2 I);
q-1 x° -1
10 _ 2,,20 _ 24,20
B) xz- 4+X6' e 'XZO:S]O: b‘ (q 1) = X (x2 l) = x (l ”; ) ;
g-1 -x° -1 1+x
40
i, l b(a* - 1) I(GJ —1) 1- x40
r) —+—'2—+...+"‘%‘=S40= q = = 10 -
X x x q-1 x.[l-,) x0(1-x)
X

17.50.
Jana nporpeccus b, by, ... , by

by +by+.. +by, _ gl +..+by, )
bh+by+..+by bt byy

Torna =q, 4.T.4,

17.51,

by — uucno 6akrepuit nocne 20-k-MuHyT
by=1,b,=2,by=4,., b =2¢1

Torna B cyrkax 20-3-24 - mumyT, TO €cTh 20-k,

k _ . 72 _
S= bg"-) _1.27"°-1 =71
7-1 2-1

ric k=72 u

17.52.
by -— kOnMuecTBO AcHer, oTAanHLIX GorauoM B K-t Aems (koneek).
Torna b;=1, b;=2, by=4,... b3=2%"
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Torza Goras  oTzan =21  xomeek

s -a@’-n _12¥-1
g 2-1
- 1070000000 xon.~10 Man. py6.
A nojyuun 6orau S=30-100000=3000000=3 M. pyo.
Tax uto Goray npourpar.
17.53,
by, by, b; - reomerpuueckas nporpeccus.
b;=9, by, by ,bs-16 - apudmMeTHUeCcKan nporpeccus.

-16 -7
Torza b;-by= bg' , TO €CTh 9by= b22 H b1—+—§29——— =b,, T0 ecThb b= by 5

-7
Tax 4To 9b3=(b3—2-— ), 36by= b3 -14b;+49,

b_% =50b;+49=0, b;=1 nu b;=49. Toraa b,=-3 umu b,=21

17.54,

at+ayta;=24, a), a,, a; - apudMeTUHECKas NPoOrpeccus
a;, a,+1, a;+14 - reomerpuueckas mporpeccus.

Toraa nockonsky a;+as=2a,, To 3a,=24, a,=8.

Danee, a;+a;=16 u a,(as+14)=(ay+1)’=81.

a1+a3=]6 a|=16—a3 a]=16—a3
a3 +14)=81" |(16—ay)(a; +14,=81" |a? -2a;-143=0

a.=16-a ay=13 [ay=-11
a3 =13 nmm a3 =-11" {g =3 ° a; =27

Tak41027,8,-11 1 3, 8, 13.

17.55.

by, by, bs, ... - reoMeTpiteckas mporpeccus.

b+ ba+b;=91, b;+25, b;+27, bs+1 - apudMeTHICCKAs nporpeccHa.
Toraa by +25+b;+1=2(b,+27), npuaem b;+25>b,+27>b;y+1.

Torna 3b,+28=91, b,=21.

Tax uto b;+b;=70 u byb;= bj" =441, Tak yto b;=7, b;=63 unu b,=7, b;=63

Taxk kak b;+25>b;3+1, 10 b;=63, a by;=7.
1 T 7
Torza g=b;b;==. u b=b,-q°=63- — = —
4=b2:01 3 77014 2 81
17.56.
by, by, b; - reoMeTpHYeckas nporpeccus.
by=a,, b,=a,, by=a,, rae a,, a,, ..., a; - apudMeTHHeckas nporpeccus.
b;+by+bs=31. Torna b[(l+q+q2)=3 1.
d=a;-a;=b,-b,, a;=a;+6d, To ecTs
by=b;+6(by-b,), b=6b,-5b;, b)(5-6q+¢°)=0.
Torzaa 5-6q+q*=0, q=1 umm q=5.
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31 31

31
Toraa by= 5 » b= wm b;=1. Toraa b;=b;= — unm by=5, b;=25.
l1+g+q 3 3
Orget: 1, 5, 25 wiu -3—1 3—1* 5 il‘
3 3 3
17.57.

by = by (1 +q), by = by(1 - q), b5=0,99h,

b =b,(1-g)=b(1+g)(1~q)=0,88h = 1-¢2=0,99 = ¢=0,1

Ortser: Ha 10%.

17.58.

bi=by(1+ Q)3, by =(1+0,728)b,

ba=b(1+gP=b(1+0,728) = (1+¢)’=1,728 2 1 +¢q=12 = ¢g=0.2
Otset: Ha 20%.

JoMalHAs KOHTPOILHAN paboTa

BAPUAHT 1.
1.a)2;2,2;2,23; 2,236; 6)3;2,3,2,24; 2,237.
2.
»4
7 20
2%5 3 "2
3 {
l% 4
[ P Y B
oli2345 & x
3. la. a;=1, d=5.
4 go—a _22-64_
7 7

as=a;+2d = 64=a-12 = a,=78; a,=78-6(n—-1)=84—6n.

a+12d . 78-72 . .o
2 2

6. {b,} — reoMeTpHUECKas NPOrpeccus <> by, b=’ <

5. a14=0, rak u4T0 HEOOX0 MO Sy =

& b,‘,‘_,b““:(b:)l@{b:} — FCOMETPUUECKas MPOrPEccHsl MO TIPUIHAKY

n

FEOMETPHUECKON NPOrpecCHM.

7. b=big® ——

"73"=bl'(\7§-—)—s_:>bl=——£_=—9

-

1 1
8. b1=7§' q=—2—; S,=
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9. b55b4+168 b3+b4=—28
ba'=bq'+168 _ [bg'(g-D=168
bq*(1+q)=-28 bg’(1+q)=-28

blq2 = "‘2"8—
I+gq 2
= 284°-284=-168-168¢
q(g-1)-28 ——168
l+g
28¢°+1404+168=0; Tg*+35¢+42=0
P=1225-1176=49=7% g, = '315 t7 2 g,= ‘3154'7 -3
-28 -28 -28 14

Tk b =, 70 b= =7 it b, = =1
7(1+q) 4.(-1) 9.(-2) 9

10.a,b, ¢

b =ac
100a+10b+¢ 792 =100c + 106+ a <=
a+c—4=b
2
b =ac b =ac c=b-2 b=3
49Na-c)=792 < 3a-c=8 Sqa=b+6 <=1
atc=2b+4 8+2c=2b+4 P =b+4b-12 a="7

Orget: 731.

BAPHAHT 2.
1.2)2;2,6; 2,64; 2,643; ) 3; 2,7, 2,65; 2,646.
2.

-

ap=a,t11d = -40=a,433 = a,=73; a,=a;+d(n-1)=73+3(n-1)=-76+3n.
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5. ays=1, HO a¢=2, 3HAYNT, numeM Sys. S, = Z146+24°3 s 05

2
6. {by,} — reomMeTpUECKan NPOTPECcHst <> b,’=b, by <>

= (b:) =bl_ b, o {bj} ~ reOMETpHMUecKas mporpeccus (0 MpHUIHAKY
FCOMETPHUCCKO# IIporpeccu).

Tbebig® 2ab At By
81 3 8 6561

8. b = ‘/—q"_T . ‘37T J—9J3'+1 2743

HT? 9V3+9 9(1++3)’
o {bq +2U=bg' lq g -1)=24
bg+bg’ =6 ,q(q+|) 6
Q{zg((j o v "
-g-4=0
J—
D=1+16=17; g =1 Db = (le)(zif)
26=a+c
10. @, b, ¢; 100a+106+¢c-792 =100c +10b+ a &
(b-2)* =ac
b=a+c a-c=8 c=b-4 b=35
S 9Na-c)=T792&42b=8+2c ©{a=b+4 =1
b-2Y=ac b-2)}=ac b*-4b+4=b*~16 a=9
Oreer; 951.

I'naBa S, JneMeHTBI KOMOMHATOPUKH,
CTATHCTHKH H TCOPHH BepOATHOCTEH
§ 18. KomGunatopusie 3aaaun

18.1.
a) [{ablae(L..9}, be{0...91]|=9:10=90

6) |{ab1axb aefL..9} be (0.9} =[{L..9)-
{fas16#anbefor..of)|=9-9-81
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o) [{aBl a+b>16,ae{L....9}, b€ {0,...9}) =[(89.98.99}|= 3
D [{@Bla-b<2ae{l..9} befo... o)) =[10,1112,20,21)=s.

18.2.

a)764 6)476 B)2 T1)6
18.3.
a)99 6)18 B) I{EI ae {l,4,8,5},b € {0,4,8}}| =12 )40, 48, 80, 88
18.4.
a)
3asTpak
Gemﬂifx xneb 9epHBIH pmaﬂoﬁ
cup kont'oaca cmp xonGaca CBIp xon6aca
fg g / g /g f g /g / g
g ¢E £ a R
$ET FEY PET PET 3T iet

6) 12

B) BeposTHocTb TOrO, 9TO X6 Oyaer pXansiM — 6 clydaes, a Toro, 9ro Oy-
TepGpox Gyaer ¢ cuipoM -— 9 ciyuaes. [TosTomy BrOpoit cirydalt Gonee BEpoOSTEH.
r) Hazo yGpars 6 Berseii,
18.5.
a)
{0—5;6—4}
| 1

o] o7} (7 17]
O-5.20-4} {O-4.2-3} O-5.0-4)

{03.2—2}
ole; 717
©0+4e-3 (0403
0403 036
22 00 (217

00O
©O-5.04 0O-5.64} O-5e4 OS54
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6) 4

B) 1

r) Jlepeso CTpOMTCS MO aHAIOTHH C MYHKTOM a) (Hamo K NOCHeIHEMY spycy
AO0ABUTE HOBHI fApYC, pa3o0paB A1 KaXKEOH KOMIIOHEHTH 3 ciyyas).

18.6.

a) ¥ kax0# JaMIouKy 2 COCTOAHUA, TOrAa A 3-X namrniouek 2° = 8 cnoco-
60B OCBEILEHUS.

6) Ecmu namnouks Ne 1 v Ne 2 ropar, To namnouxa Ne 3 nuGo ropur, nudo
HE FOPHUT, aHATOMHYHO, eC Aamroyku Ne 1 u Ne 2 He ropsr. ITostomy, 2 +2 =4
crioco6a OCBELICHHS.

B) Ecnu namnouxa Ne 3 ropur, To namnouka Ne 2 ge ropur, a Ne 1 nu6o ro-
put, Mo He roput, Ecu namnouka Ne 3 He ropur, To ocraetca 22 = 4 cnocoGa
ocselucHnd. [Toatomy, 2 + 4 cnocoba ocgeleans.

r) Eciv roput GonbIIMHCTBO NaMniouek, To Mu6O ropuT ABe M3 HHX, a OZHA

e roput (C} =3cnocoba), mbo Bece Tpu ropat (C) =1 croco6). Mosromy,
3 + 1 =4 cnocoba ocenieHus.

18.7.

a)4! =24

6) T.x. onuH useT yxe 3aHsT, TO ocTaercs 3! =6 crpan.

B) Tpersio nojsocy MOXHO NMOKpacuTh B 3 1BeTa. JomycTuM, MbI TOKpacHH
ee B Kakoii-mbo uBeT, OTIHYHBIN OT 3€JEHOr0, TOr/(a OCTaBIIHECH TPH TIOJOCKHI
Mbl MOXEM packpacuTh B TpH uBera 3! cnocobamu. [Toatomy Beero 3-3' = 18
CTpaH.

r) ByneM cuuTaTh, YTO CHHMI M KpacHbIif LBeTa ynopsajaodeHsl. Toraa Bo3-
MOXHBI TpH CAyyas pasMertenus droit napei: 1 u 2, 2 u 3, 3 u 4 monoce!. [ins
Kaxkzoro cimyuyas — 2 criocofa packpaliMBaHHs ocTaBiuuxci mosoc. [Toatomy
Beero 6 cniocobos. T.k. cuHull 1 KpacHEIH L(BeTa MOTYT HaxXOAUTLCA B 06paTHoM
niopsfike, T0 Beero 2 - 6 = 12 crpan.

18.8.

a) T.x. useros 7, a duryp 3, o 7-6:5 = 210 crocoGos pacxpalHBaHUA.

6) T.x. oxuH uBeT ¥ 0JHa $Urypa 3aHATHI, TO ocTaercs 6-5 = 30 cnocoGos.

B) Tpeyronshuk Moxer GbiTh packpaiieH B oMK u3 6 ugeros. Ilpu puxcu-
POBAHHOM HBETE TPEYroibHUKa ocTacTed 6-5 = 30 cnocoGoB packpamusaHud 0C-
Tapuxes Guryp. flosromy 6:30 = 180 criocoGos.

r) T.x. 4 xonoaHoro useta, ¥ 3 ¢purypsl, 10 4-3-2 = 24 cnocoBa.

18.9.

a) IMpu dnxcupoBanHojt aGeuncce — 5 cryvaeB ANIA OPAMHATSE TOUKH. T K.
5 BapnaHTOB 115 abCUMCCHL: TO 5-5 = 25 ToHEK.

6) Ot6upas Touku ¢ orpuuareasHoif aGeumccodf, mosy4aem 25
HeK.

8) OtGupas Toukd ¢ nosoxuTENsHOH opaunarol, noxyuaem 3-5
eK.

r) M3 Beex Touek orGupaeM Te, 1N KOTOPBIX JTHHA PAAKYC-BEKTOPA HE npe-
BOCX0auT 5. HX 8 Tounocty 16.

10 ro-

15 ro-
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18.10.

a) 1 1 27000 = 2°3°5°,

6) dna kaxaoro u3 3-x HEM3BECTHBIX 4, b, ¢ Bo3MOXHbI 4 3HaueHua 0, 1, 2,
3. MoaToMy MOKHO COCTaBHTL 4 = 64 yncna.

B) Uerbipe — 3T0 B TOMMOCTH Te 4YMCIa, ANA KOTOPbIX a# 0, mosTomy ux
347 =48,

r) Yucaa, kpatusie 10 — 310 TS vKena, g kotopuix @ #0 u ¢ # 0, nooro-
My ux 3°4 = 38,

18.11.
a) 5040 6) 40320
!
B) 6! —5!=5"51=600 r)—55-'=4!=24
18.12.

10!
a) —5—'—=6-7-8-9-10=3024O

!
6) an =C) =462
ste!

51t
B) >—=51-50= 2550
49!

r 141 8-9-10-11-12-13-14
743441 6-24

18.13.

a) aa 0) na B) Ja T) HeT.

18.14.
n!
D on "
2k +1)!
k-1
n! _{n=Dn
Mn-2)1 2
9 Am-1!
(4m=3)!
18.15.
aynt=T7(n-1)
n=7
6) (m + 17)! = 420(m + 15)1
(m+ 16)(m + 17) = 420
n+33m~148=0

=4
" =n=4
[m=—37

=120120

6)

=2k (2k +1)

B)

=(4m=-2)4m -1
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B) (k~10) =77(k-11)!
k-10=177

k=87

) (3x)! =504(3x - 3)!
(B3x - 2)(3x— 1)3x =504
9 -9 +2x—~ 168 =0
(x—3)(9x% + 18x + 56) =0
x=3

18.16.
a) 5! =120
6) 4! =24

B) l'octe C Moxer cuierh Kak Cnpasa, Tak M ciacka ot rocts 4. Jlng xaxaoro
M3 3THX CTy4aes BO3MOXKHO 5 croco0o8 nocaauts rocreid A 1 C, a 1A KOKAOTO
u3 uux 3! = 6 cnocoGor nocaaute ocransHex. [TooTomy seero 2:5-6 = 60 cnoco-

60B TIOCAKH.

r) Ecimu D nocamuny (5 cnocoGoB), TO pAAOM ¢ HHM MOXHO TIOCAAUTS Jit060-
ro, kpome rocta 4 (3-2 = 6 cnocofoB), a Ha OCTaBHIKECA 2 MCCTA paCCMaTPHUBaeM
OCTALHBIX, Kyaa BXoauT uacth A (2 criocoGa). oaromy seero 5-6-2 = 60 crmo-

c000B.

18.17.
a) 200;

6) 200, 202, 208, 209, 220, 222, 228, 229;

8) 909, 929, 989, 999;
r) 200, 280, 800, 830, 920.

18.18.
a)

{2—np.,3 —us.}

np,
{2—np.,3 —us.}
np. uB.

{2—up,3—us.}
np. B,

{2—up.,3 —us}
{2—up.,2 —us.}

L 4
{2—np.,2 —us.}
np. B,

{2—np,2 —us.}

{2—ump., 1 —us.}

B,
{2—np.,, 2 —uB.}
np. 1IB.

{2—np., | —us.}
uB. np.

{2—np., 1 —us.}

{2—mp.}
v
{2—np.,2—us.}
np. uB.

{2 —np., 2 — us.}

{2—uap., 1 —us.}
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6)1
B) |
B) 4

18.19.
a)

Kanam Ne 1 Kanan Ne 4

Kanan Ne 2

600 9-00 8-00 I11-00 6-00 10-00 9-30 11-30

6)

Kauar Ne 1 Kanan Ne 4

Kanai Ne 2

12-00 1500 14-00 14-00 13-30 15-30

B)

Kanan Ne | Kanan Ne 4

- Kanan Ne 2

15-00 18-00 17-00  18-00 15-30 17-30 19-30
r)

Kanan Ne 1 Kanan Ne 4

15-00 18-00 20-00 23-00 18-00 22-00 19-30 21-30 23-30

18.20.

a)456=120

6)4-2-6=48

B) 554=80

r) Ecu texcropas 3anava e Ha paGory, To 4:2:6 = 48 BapHaHTOB, a €CTM Ha
paboty, T0 4-:3-4 = 48. Bcero 96.

18.21.
a) 10° = 100000 6) 8°=32768
B)2° =32 r)2-8*=8192
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18.22.

a) 223%5%=12u 2"32.5% = 2250
6)432=24

B)32=6

r222=8

18.23.

a)3!l=6

6)41=24

B)5!=120

r) 10 cnocobamu MbI MOXkeM BeIGpaTs Touku P u R rak, wroOst PR Gbina oa-
Holt ctoponoit, I[Ipy ¢uxcrposanHnix P W R, oCTaNbHBIE TOYKH BbiOHpaloTca
3! =6 cnocobamu. Beero 10-6 = 60.

18.24.
a) 6! =720 B) 5! 51 =600
6) 5! =120 r) 5!+ 51 =240
18.25.

(n+2)!(n’-9)=(n-3)(n+3)=n—3_

(n+a) (n+3)n+3) n+d’

1 _n’—n=(n—-l)n(n+1)—n3+n= .
(n=2)! (n+1) (n+1)! ’
25m —m( 1 J"_(25m’—1)m’-5~(5m—2)1_
GSm+\5-(5m-2)1) (5m+1)! -
__S@smi-hm’ .
(5m~1)5m-(5m+1) ’
Gk +3)k! (k+3)k+1) _ (Bk+3)R13Nk+2)(k+3) _

a)

6)

B)

n GhY K +5k+6) Gh)(k+3)Bk+T)
LBk DB+ _ a3k 40y,
k+1)
§ 19. CraTHcTHKA — NU3aliH BHOpPMATIHA
19.1.

2) 10, 11, .., 199, 200;
6) 1,2, .., 99, 100;
8)1,2,..,19,20;
no,1,2,..,99,100.

19.2.
a) 5, 10, ..., 85, 90, 95, 100;
6)1,2,..,19,20;
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B) 20, 21, ..., 39, 40;
19,10, 11,12, 13, 14, 15.

19.3.
a) 60;

6) ot 4 10 25 kr ¢ warom 0,5;
B)Sul2;

) BapuaHThi 5-2
BapuaHTbl §—14
BapuaHTbl 12-3

n)5,5.
19.4.

a)ot 140 no 210 cm;
6) 157 1 190,
B) BapuaHTel 168—4, Bapuantsl 1794,

r) 161.

19.5.

a) 200
6)0.19
B) 6,5%
r)

LeHa, p.

0-20

20-50

50-100

100-150

150-200

=200

Kon-o
LEHHUKOB

31

52

47

38

19

13

Yactota

0,155

0,26

0,235

0,19

0,095

0,065

Yacrora, %

15,5

26

235

19

9.5

6.5

19.6.
a)7
B) 22%

19.7.

6) 0,

04

r) 38%

Bapuanra

Ne 1

Ne 2

Ne 3

No 4

Cymma

Kparnocts

5

2

20

Yacrora

0,45

0,25

0,1

0,2

Yactora, %

45

25

10

20

100

19.8.
a)7
B) S
199,
a)4
6)2

242

0) 50
r) 8%




B) 10,36 +2-0,4 + 3-0,16 + 4-0,04 = 1,8
r) -

19.11,

a) ot 12 mo 20 6annos,

0) 19,13,17, 14,20, 19,20, 13, 14, 17, 14, 17, 17, 17, 17
B) BapyaHTsl 132

BapuanThl 14-3

BapuaHThl 15-0

r)13, 13,14, 14,14, 17,17, 17,17, 17, 17, 19, 19, 20, 20

19.12.
CM. OTBET

19.13.
CM. OTBET

19.14,

a) 200

6) 4; 0,27
B)

Bapuanra

1 2 3 4 5

YacroTa 0,13 0,09 0,22 0,27 0,11

0,18

243




ol 4

19.15.

a) 431
6) 220+360+610+430+200=0,91:91%
2000
8)
Bec, 427 | 428 | 429 | 430 | 431 432 | 433 | 434 | 435

Yacrota, % | 2 4 11 18 | 30,5 | 215 10 2 1

r) 4 -3 -2

19.16.

a) s —3—+4 —§—+3-5—=3,875
16 16 16

6) 5 —2—+4-—$—+3—6—=3,75
16 6 16

B) 5-—5-+4~—6—+3-—5—=

16 16 16

'3+n+4(8—n+m)+3(5—m)= 62+n+m
16 16 16 16

=>m+n=3

rs >d=n+m>2=
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19.17.

a)22
6) pasmax — 18, mona — 4
B) HET, T.K. 4-l+7-l+n-—3—-=3,4+—3—n¢15, VneZ
2 5 10 10
10x-34
r) ..
3
19.18.
a) 36
6) pasmax — 7, mona — 11;
B er, Tk, 4 e b T2t 11— = A3 s v e N
n+7 n+7 n+7 n+7
48
r) s
19.19.
a1 2 4 3x-1 5 4x~-9 33x-30,
Tx+16  Tx+16 7x+16  Tx+16 7Tx+16°
33x-30
6) >ro runepbona y = ———,
) 910 runepbona y T
[3x~-1<19
4x-9<19
p) 13357305 052,25 <x <22 53,456
7x+16 3
Ix~1>0
(4x-9>0
r) aa, npux =17,
19.20.
2x 3x-1 5 x+5  17x+52
a)l- +3 + + = ;
6x+19  6x+19 6x+19 6x+19 6x+19
17x+52
0) 10 runepGona y = )
) 370 rmep y 6x+19
0<2x<10
0<3x-1<10
11
B} 10<x+5<10 @-§<x<-3—=>l,2,3;
l7x+5220
6x+19
r) HET, T.K. 2x>3x-1 x<l=>®.
2x>x+5 x>5
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§ 20. IIpocreiiutne BepOATHOCTHEIE 3aXa4H

20.1.

i
a) Beero Takux uncen 6 = —;

6) Uncen, y koTophIX BTOpat Ludpa 7, ABa = —z— = %;
B) Uncen, okaHuuBarommxcs Ha 6, asa => —2— = %;

r) 0.

20.2,

HapucyeM aepeso BapuaHTOB:

a)05 6)0,125 8)0375 1)0,5

20.3.
a) Beero aBy3HauHbIX uncen 90; quces1, OKaHUHBAOMMXCA HyAeM, — 9 = 0,1;

9
6) Uucen, cocToAWMX U3 OJMHAKOBLIX Lupp, — 9 = % =0,

B) Hucen, Gonpuiux 27 ¥ MEHBINX 46, — 18 = -;%= 0,2;
88 44
r) Hucen, He asasiowuxca Kybom apyroro ueaoro yucia, — 88 = 50 = YT

20.4,
a) Beero nap — 6, a nap, B koTopsix BuIOpan Baagumup BeHeaukTosud, —

3 :>-3—=0,5.
6

6) [ap, B KOTOpLIX OTUA OAHOrO U3 KAaHIAWAATOB 30BYT TaK Xe, KaK H CaMoro

Kapgunara, — 3 = —2— =(,5.

1
B) Ilap, B KOTOPBIX KAHZUAATHI ¢ OAHHAKOBLIMM MeHaMHU, — 1 = %

5

r) ITap, B KOTOPBIX KAHAWRATBI C PA3HBEIMM OTHECTBAMM, — 5 = r3
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20.5.
a) Beero apysHavHeIX Mucen — 90. JIBy3sHauHBIX uncen, ungpbt KOTOPBIX

1
oTnmyarotcd Goasme vem Ha 8§, — 1 = %

6) Jiry3HauHBIX YKCEN, M PBE KOTOPLIX OTAMUAIOTCA Gonbiie 4eM Ha 7, — 4
4 2

90 45"
B) JBY3HAUHLIX YMCEN, MPH NEPECTAHOBKE LMAP KOTOPHIX NMOTYMACTCH ABY=
36
3HAYHOE YUCJIO, MEHLILEE HCXOAHOTO, — 36 = 56 =0,4.
40 4
r) JIBy3HauHLIX YUCEN, KOTOpBIC Omuke k 27, ueM K 72, — 40 = 7)5 = 3

20.6.
a) Yneno Beex dyHkumi — 5. Yucno GyHKUMH, KOTOPbIC HE TICPECEKAIOT 0Ch
opauuar, — 0 = 0

6) Uncno dyunxuui, KOTOPBIC HE NEPECEKAIOT OCh abcuuce, — 1 => -=0,2.
8) Yncino dyukimii, KOTOphIE NEPEceKkaloT 0ch abCIHCC IeBEe TOUKH (—50, 0),
2
—2 =5—-=04
5
r) Yucro dyuxuni, He nepecekaroux 4-10 KOOPAUHATHYIO OCh, -— 3

=>-3-=0,6.
5

20.7.
a) Beero cmyuaes — 2* = 16. Ciiyuaes, B KOTOpBIX NOCTaBeH | KPecTHK, —
4= 4 =0,25.
16
6) CnayvacB, B KOTOPHIX MOCTABACHO POBHO JBa HOIHKE, —
6
Ci=6=—=0,375.
¥ 16

B) Cnydaes, B8 KOTOPbIX B NEBOH HIKHEH KIIETKE CTOMT KPECTHK, — 2} =

=8 = _§_ =0,5.
16
r) Ciydacs, B KOTOpbIX B BepxHell /IeBOH H HiDkHel mpaBol KieTKax CTOAT
8

pasHbl¢ 3HAUKH, — 8§ = E ={,5.

20.8.

a) 0,23

6) 100-37 =0,63

100
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37+23
100
100-37-23
100

B)

=0,6
r) 0.4

20.9.

o
N’
=9 N} ]

i

1
a —_—
)6

=
Wi W=

6) 2=0,5
6

20.10.

a) Bcero pomuHowex -— 28, JIoMUHOIICK, HE ABASIOIMXCH AymicM — 21

= ﬂ= 0,75.
28

21
6) lomHHOLIEK, HA KOTOPLIX HE BbiMana TpoHka, — 21 = P =0,75.

B) JloMuHOUIeK, Ha KOTOPBLIX TMNPOU3BCACHHE OYKOB McHbuwie 29, — 26
2%_13
28 14
r) JlomuHoweK, Ha KOTOPSIX BBINABIIME TOYKK pasiMuatores Gonee ueM Ha l,

— 15 =2—
28

20.11.

a) Amna [-7: 11 =0.8;
Aamvna [-7, 3]
anvHa [-3; 3] -0.6;
anuHa [-7; 3]
amuwna [-5; 2]

Anuna [-7; 3] -

JUTHHA [—Jg, \/g] _\@

anuHa [-7; 3] 5

s iy

20.12.
11 2
—_| = . _b
" szz(za)(a )zl,
S oo ab 6
1{3 1
- 428
6 SM~_2(4“] (3 )=1.
S o ab 8



—l—(}—a)-b+lab

B) SAB(‘D—SAAM( = SABCM +SM(‘D - 2\4 2 ___Z_;
S 1scp S0 ab 8

r) Shake =1- Sy + Savex + Saxor, T St -

S asep Sisco

Dl o) e )
—1- 2\ 4 3 213 2 2\2 2 212 4/
ab

. 2323

48 48
20.13.

a) Beero rakux uucen — 20 = —2}.6 = 0,05
12
6) Yersbix uncear — 12 = —=0,6,
20
4
B) Yucen, kparupix 9. — 4 = 3 =0,2.

r) Yucen, yaanenHeix oT 50 veuec uem Ha 20. — 5 = 556 =(.25.

20.14.

a)0.185 6)0,125 )05 r)0.375.
20.15.
a) Beero Takux ypasHennit — 10. YpaBHeHu#, UMelOUnX 2 pa3THsHbIX KOp-
HA, —4 = 4. 0.4,
10

6) YpaBHEeHHIA, He UMEIOILKX KOpHeill, — 6 = % =0,6.
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B) VYpaBHeHuH, HMCIOWMHX XOoTA OB OIWH OTpUNATENBHBIA KOpEHB, —
4 = i =0,4.
10
r) Takux ypasHenuif ver = 0.
20.16.
a) Bcero oxpyxHocreit — 20 = -2—16 =0,05.

6) O1a TouKa Beeraa npHHaAaeKuT = 1.
B) Touka (1; 3) He NMpHHANIEKHUT KPYF, OrPAHUMCIHOMY 3TOH OKPYHHOCTEHIO

= R=l,2,3:3-=0,15.
10
r) Re{l,.11}= -l—l=0,55.
20

20.17.
a) Hu onna u3 runepGon He npoiaeT yepes navano koopaunar = 0.

6) Beero runep6oa ~— 5. I'unep6oi1, KOTOPLIE NEPECEKYT NPAMYIO ¥ = X, — 3

=>3=0,6
s

B) ['unep6on, npoxoasimx vyepes Touky (-3; 0,4), — 1 = % =0,2.
5
r) Funep6os, He nepeceKalomyX OKpyxHOCTL X° + )P =1, 5 = i 1.

20.18.
a) Beero nap — 12 map, B KOTOpLIX 00¢ kapTHl — TYy3bI YepROH MacTH, —
1 .
2=
6

6) [Tap, B KOTOPBIX 2-5 KAPTA — NHKOBLIA TY3, — 3 = 1-32- =(,25.

B) [Tap, B xoTOpRIX 1-1 KapTa — TY3 KpacHoi MacTd, — 6 => s =0,5.

12
6 1
r) IMap, conepxaummx GybHoBhIA TY3, — 6 = m =3
20.19.
a) Bcero ciyyaeB — 36 ciaydaeB, KOr/Ja CPEaH BRIMABIIMX YHCE] €CTh XOTH
11
6wt oHa eaunma, — 1l = g
6) Cnyuaes, B KOTOPHIX CyMMa BHIMABWIMX dncen He Oompme 3. —
3 1
I —=—
36 12
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B3>

B) CimywaeB, B KOTOpBIX CyMMa BBLHIABHINX 4wucen Menbme 11, —
B_1
36 12
r) Cnyuacs, B KOTOPHIX NPOW3BEACHME BBIMIABLIMX “Hcen MeHmme 27, —

3311

Bo—=—,
36 12
20.20.
a) Beero takux umcen — 100. Yucen. He OKaHUHBAOUMXCA HyneM, —
90 = —90— =0,9.
100
91
6) Uncen ¢ sTuM ycaosueM — 91 = W =0,91
95
B) Yncen, He ABNAIOMIMXCK KBAAPATOM LieAOro uucna, — 95 = 1—03= 0,95

1) Uncen, cymma uudp kotoporo meubiue 17, — 94 = Tgé% =0,94.

20.21.

o) Auna -1 -0,2:
Anunna [-1; 9]
anuna [2; 9] =0,7;
pnuna [-1; 9]
anuua [4,5]
anuxa [-1; 9] e

avma S5 1)

0,2
nanna -1, 9]

26.22.

a) Suen. =0,5, 1.x. CM — meanana;
SAAB(

6) Saar - =33 = 2036
Susc  _4c.gc 68

) SACHM =l SAACH+SAACM _1__2___1:0’14.’

8 e R =
Susc Sz 5 2
5 Sep _ ®er? w4 _x
Sep | 1 "6
aeC —AC.BC —-8-6
2 2
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§ 21, DxcnepuMenTALHBIC JAHHLIC H BEPOSTHOCTHA cOGLITHIA

21.1,
a4 B) CM. OTBET

6) lﬁ'l— ) k0,25, T.K. 4ucaa, kparHeie 4, umeiot Bug 4 - k, ke N.

21.2.
a)l6 630 845 0l

213.
a) 0.015-405 = 6,075 = 6;
6) 0,015 467 = 7,005 = 7;
B) 0,015-534=8,01 = 8;
) ——=3331 = 333,
0,015 3
214,
a) 0,11-1247 =137,17 = 137,
6) (1-0,09)-2357 = 0,91-2357 = 2144.87 = 2145

B) ot 880 mo 1076;
r) ot 35520 no 44630.

21.5.

a) 2133 | 31081,
0,38

1]

6) 0,17 31981~ 5436;

0,38 6057

B) ————
0,17

r) 3]981+£0—5—Zz67610.
0,17

= 13539;

21.6.
2
a2 0 FI- B) CM, OTBET.

r) k0,1, T.k. yucna, okaHuMBalOWIHECT HA 4, HAXOAATCA MO OJHOMY B KAXKIOM
ACCATKE,

21.7.
1
a)l 6) 7 B) CM. OTBeT.
r) CratucTveckas ycToiduuBoCcTh He HaGmozactcd. ‘lacToTa MEHAETCA OT
1 2

36779
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21.8.

a) 189000 6) 448000
B) 74966 r) 120826.
21.9.

a), 6), B) NPOBEAUTE CAMOCTOSTENLHO. T} k 1—(6)20-0

2L.10.
100,

a), 6), B) — NpOBCAUTE CAMOCTOATENBHO. I') k Yo

JoMamHAs KOHTPOJLHAN padoTa Ne 5

BAPHAHT 1

L(piplp),(Ipslp;2p)(Ipstp3p),(1p;i2p:ip)

(Ip2p:2p)(Ip3plp)@piipip)(2p:lp:2p)

2p2plp),@Gp;lpip)

2. Bcero codetanuii 30. /Iga cnoco6a He foueTaloTCA. noITOMY 28 croco-~
Gos.

3. B 16-u ciryqasx

4. Beex asysHauneix yuced — 90, Yuced kpatisin 13, — 7 =» Beposdr-
_ 17
HOCTh = —.
90
5. Beero nonex — 18. Kpaiinux, Ho He yraosbix 10.1¢k — 10 = Beposr-
10§
HOCTh = — ==,
18 9

6.0,0,1,1,3,3,4,4,4,4,5,5,5,5,5.6,9,10, 10, 10

Moiaa — 5

MPOLICHT Pe3y/lbTaTOB, OTJIHuaOWMXca 0T Moasl 6olee uem Ha 4, —
2430252 25%.

10

7.

a,=a,-3n-1)

—l-Sn =l(ff_‘in_.n)=26,5 =>_2_€L:21.5= 26,5

2 2 2 2

n=10

5(2a,-27)=63

aQ = 18,8 = 010="8,2
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BAPHAHT 2

LGpSp5pGp5pi2p).(5p:5p;1p). 5p;2ps5p),

5p:2p2p). S I 5p)2pi5p;5Sph2pi5p;2p)

@p:2p:5p)(Ip5p5p)

2. JIsa pasibIX HHPOIKKA MOXLO BLilpate 6-5 = 30 cnocobamy, a ABa pasnbix
Harutka 5-4 = 20 cnocoGamu.

= X BMSCTC MOXKHO BuiOpars 30-20 = 600 ciiocelavu.

3. B 6-u cnyuasx.

4. Beex aysuaunbx uncen — 90. Hucen, y koTopbix cyMma uugp Goabiie
15, —6.

6
= BEPOATHOCTh = —— = —l—
9 15

5. Beero posck — 20. He xpalinux goack — 6.

6
=5 BEpOATHOCTE = —==10,3,

20
6.1,1,2,3,3,3,4,4,4,4,5,6,6,6,8,9,9,10, 10

Mojaa — 4
TPOLEHT PE3YNBTAaTOB, OTAMYAIOLIMXCA OT MOABE MeHee 4eM Ha 2,

Qi%*—”-m%z 2%

7.a,=a;+2(n-1)

1 1{a +a

ES,0=5(_1_§_19..10)=5(¢11 +9)=-2=>a =-9,4
ag=a;+ 14=4,6.

Hrorosoe nosTopenne

YucaoBple BbIPAKEHUS
1. 213.65=355-39=4)

2,232 +23.26=23.49 = 3)
3. 1087 -87* =21-195=45. 91:;2)

4, l§+2 (115 1,29: 06)=——-+——(115 205)—11—2—-——1—::3)
6 24 24
5.(1,68:1,6—2,1)'( 2) 2—=(105 21)(-—-—)-—-1—:—)’-— -7——-li=——5—=>l)
3 3) 6 4 6 12

3
6. L -]—j +6,3: 6——3+El=—i=—045=>4)
9 2 2 20 20
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2
7. 0,5-0,6-23:( ') —03-2.15,, 3--:-095=>3)
9\ 3 9°9
g 032440724 24 _2_
1,5°-0,9 0,624 3
2 _ 2 .
L7 -08 | 0925 o

" 0,18-1,5-0,18 -0.5-0,18

10. (\/l_6_)3—5]°—32-3"‘—2-2"=2"-1—3‘2—2‘=46—2-=>1)

11, 337 - (Y25) ~5.57 +(VI3) =3~ 57 =57 =224
25

12, 27-(27)F (27 =272 2° = 20 =64 = 3)

13. 57y 5 (5 =557 .5 =57 =%=> 1

5,02

w12 91 T R L L )
57 243
28"

15, S5—=27-27.2" =2" =256 = 3)
4
2 &3

16. 4 ,5 =24.2-5.53.5"=2".5'2=—l-=0,02=>2)
n 50
15° 6 a6 co o7 _ ] :

]7. —_— 3 3 5 5 =—=0,2:4)
y .5 >

18. - 1)

19.-4)

20. - 3)

21.-2)

2

(-1W7) Bz

2 - —8=3=4)

77 N

17\/'

2. (- )+\/6] V40 =17+60=77= 3)

24, 169<183<196:>l?<~.1183 <196 = 3)
25. 289<300<324=>17<20/3<18=> 1)

26. A(12), B(13), D(14), C(4\fl—1), 169 <176 <196 = 13 < 411 < 14 = 3)
27. K(10), m(11), M(12), P(3V15), 121<135< 144 = 11< 315 <123)
28, (43) =80, (37) =63, (5v3) =75, (2411 =44
44 <63<75<80 =211 <37 <53 <45 =2)
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29. (743) =147, (82) =128, (447) =112, (sVB) =150
112 <128 <147 <150 = /7 +8v2 < 73 < 5v6 = 3)
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(Vs-4)(¥5+4) s5-16 ~ 11

34, 3364 - (~0,2¥10)' =12+0,08=12,08

35. (-340.2) +0,5216 =-27.0,2+0,5-6 = -2,4
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138. ax + by =12

2a+4b= 12 a=-4
=a+b=1

-3a=12 b=5

139. ax + by =-18

“Sy=-18 1573 =4

~20a+4b=-18 a=15

0.ax+by+c 0

“—3
2a 6b+r: 0



141, ax+by+c=0

a=0 c
= —= -4

3a+4b+c=0 b
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2.2 — 2 _. =
19, {2xy Sxy 2@ 2xy)” —5(xy)+2 0@
Lx-.y:—l X"y=“l
i e 2emtmt ~1£43 1£43
=7 {x““"'“ 2 72
y=x+l
ofx-y=-le| =|(-2-1
Xy =2 {x +x=-2=0 10
x-y=-1 y=x+1
2
24
DRCe
1 4y= y Y x—3y=l
80. X Sx~3y= Aad
x~3y= x#0 £=_]
y
| lx-3y=1
Jx=4y
x=3y+1
ly=0 #1
& =11 1
==y (4’ 4)
x=3y+1
i y=0
- 2 T i—_]
(i] +6[i)+5=0 y
_+____ 4 Y 2x+7y=6
S{2x+Ty=6 &
2x+7y 6 x#0 =5
y
_ | | |2x+7y=6
X==-y
2x+Ty=6
y=0 (-1,21,2)
<
x==5y 10,-2)
2x+Ty=6
[ ly#=0
8 1 1
i x- T x+ =3 x— =1 x-y=1 x=—2—
g2. {777 TV ST o e
15 6 1 Xty== 1
_— =3 =3 y=-=
x=y x+y x+y 3



2x+y x-) 2x+)
x+3y+2x=-1 [x=-2 x=-2
84, o & 2
x+3y -3x=9 Jy-2=3 y=3—3—
4 -6y=-13
X—y y=235 x=6,5
85. 1 = = =25
+5y=13 ¥=y=2 =%
X~y
{x,:—i
2 2 2 _ = =4 a=4
86. x‘+y 41@ Sy’ -12y-32 0@ M - 0=>a=4
X+2y=3 x=3-2y x,=6,2 a=-3—-]—
»=-16
I 17
X =—
3 1
2y 35 ~153 = 1 a=
87. x -y 32‘::> 3x° +44x-153 Oo == = | = a=1
2x-y=11 y=2x-11 3 a=——
{x2=9 9
LWV =

2 2 _
88. {x +y =16
-y =a

Hapucyem Ha koOpAMHATHOH INJIOCKOCTH YPaBHEHHS ABYX KpuBLIX. CucteMma
HMECT TPH PCLICHHA NpH g = 4.

)’

NARY
N




Hapucyem Ha koopauHaTHOW NIOCKOCTH ypaBHeHHs ABYX kpuBbiX. Crcrema
MMECT OXHO PELICHUE NpH a = -3,
4y

P =9

HepaBencTBa # CHCTEMBI HEPABEHCTB

1.—3)
2.—2)
3. ycnoBue HEBEPHO
4, ycnosHe HEBCPHO
§. ycnopue HeBepHo
6. YCROBHE HCBEPHO

7.—3)
8.—3)
22,5
9. -2l | =750y
x<L$5
10. |5_xl PN <l =5 YCIIOBHE HCBCPHO
X

1L -7+ 1250 (x-3x-H<03sxc4 1)

>6
12 - +11x-30<0 = (x-5)x-6)>0 [jc _ 5= YonoBHe HeRepHO
13, 7x2—9x+2$0@(x-l)(7x—2)$0<=>727-st1=>2)

D=9"-4.2.7=25=x =1 n x2=-§—

>3,5
* =4)

14, -2x’+9x—-7<0®(2x-—7)(x—1)>0®[
x<l

D=92—4-2-7=25=>x,=—;— nx=1
15, ~x +2x-1<0(x -1’ >0x1=2)

16. 4x2+4x+1S0©(2x+l)2SO@x=—%=>3)
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x22,25
=
x<0

x>0,8
=

17. 4x229x®x(4x—9)20<=>,: 1)

18. 4x<5x2®x(5x~4)>0®[ 4)

x<0
19. —2)
20. —4)
2L (x = 2)x +3)8x—-2)<0
- + - +
-3 025 2
22, Bx—-I)(x+4)x-6)20

- + -

y

= 1)

=y

-4

w1

23, x(x+T7)(3-6x)20
T . =)

-7 0 05 X
24, 2x - DA - 12x)(x+9) <0
+ - + -

+ > 4
-9 l l X = )
3 2
25, x(x+5)2-~6x)(2x-4)<0

- - ~ o+ -

5 0 2 x

1
3

54
26. ——

” 0o x'-49>0|x>7=3)
X

x*+9
4x* -1

28, ———1—0——5-<O@1—100x2 <0e|x>01=4)
1-100x
16 - x*

x! +

2 —
. x —7x+12>0®(x Nx 4)>0
3x+15 x+5
- + - +

—-

-3

27,

<04’ -1<0e|x<0,5=1)

29.

20 16-x" 20 |x<4=3)

L
E-N
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2x-14 <0 x=1

31 -
x +8x+15 (x+3)(x+5)
— + - +
—C- - S = l)
-5 -3 7 X
32._x_+f_2< __ﬁi___>o
2—x-3x (x+1)(3x-2)
- + - +
o o o » => YCJIOBUE HCBEPHO
-4 -1 2 *
3
33.5%2x+3)>0
- + +
—0——0- >
15 0 x =4
34, (x+ 3 (x-2)<0
N _ ° * . = 3)
3 2 x
35, (5x+3)4 —x)x* <0
- + + -
——— —— = 4)
06 0 4 b
36. Bx+5)1-x}x+1)* <0
- -+ + -
o > = 2
5 -1 1 X )
3
2 =0
37. X 0" Do)
x=-2 x>2
38 x+2 S —2Sx<4=>l)
C(x-4)Y x>4
T _ -1\ =1
39.—X——Bil—50@-(-)f——l—)—s0@{x =3)
X x x<0
- - <3
40. zx 3 PN 31 x =1)
x+6x+9 (x+3) x# =3

2 _ - - <6
IR LEA DY I ) Cinl) DY DN E b S
x-1 x-1 x=1
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2— — p— —
o, X6 o 6)(x+l)20@[x2 i

6-x x—6 X#6
x—-2 x—-2
5 >0
x"+2x-8 (x=2)(x+4)
x+4 x+4
. —— >0
x*+6x+38 (x+2)(x+4)
z—
5. 2" _coexsas
X +7x+15
2
X -:5x+6>0 (x+2)(x+3)>0
x —9x x(x—9)
+ - o+ - +

— 2’4

32 0 9 ¥
X +2x+5 [x>5

43.

>0 x>-4=3)

44

<0=>x<-2=

46.

= YCIIOBHEC HCBECPHO

-
»

47, ——— <0 x(x-5)>0
<0

=3)
Sx-x

-1

>0 X -0 <I=1)
-x"+4x-5

49, 56x+720©x2—%:> 4)

50.—1

51, ycnoBue HEBEPHO

§2.—3)

53.—1)

54.—3)

55. —4)

56.—1)

57.—4)

58.—1)

59, —3)

60.— 1)

61.—4)

62. —1)

63. —3)

64. —4)
{l6x-—96$0 {xS6

5. & =1)
10-5x<0 x22

66. {14):—7020@{):25@)‘25:)3)
9-3x<0 x>3



15x+60<0 x<-4
67. < - 4
{—42 6x20¢°{xs-7@x 7=4
-28-4x<0 x2-~7
{5x+35$0 xs-7 T 7=
-2<3 +ls7 -1<xg2
* ¥ o lsxs252)
x+23>5x-~ l x<6
~3<2x-7<3 2<x<5
70. 2<x< 1
{6x B<x+17 {x<6 ®2<x<3=D
i< 4<2 1€x<
71. 3x = 6 * 6¢:ISx<3=>3)
x+21>7x+3 x<3
-4<7 1 - 4
72. <Tx+3<3 o I<x< &0<x<4=32)
x-13<2x-13 x20
- -8 0 -~
73, xtox-— 56<0 (x-8)x+7< 7<x<8©—4$x<8=>1)
x+420 x+420 x2-4
[x <10
x-10<0 x<10 * 9<x<10
74, =d¢lx29 < =1)
W o2x-6320 (x-9)}x+7)20 l x<-7
x<-7
(Tx>5
s _ x+8)(x~-5)>0 [
75. 4% +3x 40>0® 10 e F<8 x<-8=52)
1-3x>-9 x<— 1
3 xX<3—-
" 73
2 -45< MNx—5)< -9<
[P rax-d5<0_ [(xr9)x-5)50 xss®—9$x55=>3)
3-2x<525 x2-11 x2-11
77, — 4)
78. —2)
79.—1)
80. —4)
81.— 1)
82.—2)
83, — 4)
84. — 1)
85. npasuabtbili oTBET [-5; - 21U (~2; 5§
86. — 3)
87.—2)
\/ 4 z z-1,
gg, YAHO o AFHOR0 x2S
x-2 x-2>0 x>2
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2x+4 2x+420 x2-2
89, >0 = =3
V9 -6x {9-—6x>0 {x<l,5 )
90, X*2 L0 x> -9 -8
x +1
91. 17 <0=2x<21
2x—4
92. 3’2'”504:xsﬂ=>3
X+ 3
93.£50@x>——8=>—7
x+8

94, -5<2x+11<1& -8<x<-5=3

95. -354x-9<3¢e31,5<x<3=31,5

96. -2<7-3x<d o l<x<3i>1

97. -4<6-Sx<le=l<x<2=0

98. |x+3]<2e>-5<x<-1=3

99. x-2|<3e& -1<x<5=5

100. P-5x<7 <> -0,8<x<2=0,6

101, |5—2xfs9©23x£7=>4,5

102, X —x-30<0& (x-6){x+5)<0 @ -5<x<6=10

12
103, x* —llx—l2>0@(x-12)(x+l)>0@[x: =12
<

104. 9x° —5x-4 50 (x~1)9x +4) <0 _%sxslzz

D=5+4.9.4=169=>x=1n xz=—%

105, —4x +5x+9< 0 (x+Ddx-9>0:[>" 7 =3

x<-1
106. 28 <0 —1<x<8=9
x+1
107. 224 5 0343 0o 3<x<h 7
4~x x—4
x<-5
108. 222 030 1 =0
x+35 x+5 x>-§
- 3
109, 278 0285017703
6-2x x-3 x26



x-5>0 x>5
110. { x+3 SD{fx<-3eox<-3=>4

2x+6<11 x<2,5

>4
'6_x5 x+620 [{x ;
HL{3:-12° & "'42 {30 s
9x+6>14 x> —= x>_3
9 9
12 228 <o i¥S8 1FSE g
V5x-8 5x~8>0 x>L6
J 3x+1
113.—3§-ﬂ8—50® #+1820 x2—6=>x>|=>6OCICOHC‘{}lOMHOFO
I-x 1-x<0 x>1

4.x*+(n-2x-(n—-5)=0
D=(n-21+4(n-5)=n*-16>0 = (0, ~4)U(4;+ )
5. -(n+ 1x-n-2)=0

D=(n+1)’ +4(n-2)=n* +6n-7<0=>(-7;1)

3anayn HA coCTaBJICHRE YPABHCHHH HJIH CHCTEM YPABHEHMIA

1.—3)
2. —4)
3.—2)
5, —3)
6.—3)

x
7.0.=08p p, =(1 +'l'b3)P| DP2=Do

X X
P =(l+l—66)'0,8p0 = 1,25 =14 = x=25%

8.5=035+1,2-035+34xm S—?
0,345=34xm = S=100 km
9.0,72-3601=2592 1

10. p1 = 0,2p2, pr = 2p3 = p; = 0,4p; = 60%
1L %, = 0,25y, Xo = 0,25%; = X = 0,05,

X =180 = x,=3,6kr=3,61n
12.x,= 1801, x. =201 =» T .100°=10%

.)(‘.4-.7(‘c
13, O 015 0,2x=6=5x=30T
X+ 60
14, 23673 =0,24=>x=15n
3+x
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15. 0,55%+0,7(750 - x)=0,6-750,0,15x=75,x=500r

16. 0,15(480-x)+0,07x=10,1-480,0,08x=24,x=300r

17. 30000(1 + 0,09)* = 35643 p.

18. 25000(1 + 0,04)* = 28121 p. 60 .

19. x; =x; — 220, x; = 2x4, X, + x5+ x3 = 2600, x; — ?

2600 =ux; +x;+x3=x;+2x3~ 220 2x, - 220 = x; = 1410

20. x; = 2x5, x3 =X — 1200, x; + xo + x3 = 6780, x;, —?

6780 =x; +x; +x3 =x; + 0,55, +x; — 1200 =2,5x; - 1200 = x; =3192
2Lvi=12 kM, vy = M4 My, v+ 4)=S=vyt, S — 7

W+ Ay vt 2o Sy =136 kM
v, — Y

=4 4 30 Mun, =64 18 mun, § —°?

\4"1'\1p v—vv
4,5v+2,4)=8=6,3(v-2,4)=>v=144 kM1 = S=75,6 kM

23.a=3b,a(b+2)=ab+126,P=2a+b)—7
ab+2)=ab+126 = a=63 = b=21 = P=168cm

22. v, = 2,4 kM/4,

24.a=5b-17, a*+ b*=25% S=%ab—?

a+(a+177=625
24° +34a-336=0
D=34+42336=3844=62 = a=7 = b=24 = S=84 o™’

25. V= 4y, = 6v,, —9

\{] +V2

V 4

vi = 1,5v;, v, =‘61"V=> =24y

vt+v, 2,5y,
- - o
26, O=(», +v,)-3,6=6-v,, ——7
v,
2

t 1
v, =§v,, v =EQ=?V1 =;Q=>

27.2,5p, + 4p, = 2120
2,51 - 0.2p1) + 4(p2 + 0,1p3) = 1882, pp, —?
{2,5pl +4p, =2120®{p, =941-2,2p, -
2p, +4,4p, =1882  |2,5(941-2,2p,)+4p, =2120
p=941-2,2p, p, =600
{p, =155 c’{pz =155

2.,

v,
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28. 8p, + 10p, = 4560, 8(p; — 0,25p,) + 10(p; - 0,1p,) = 3780, pyp, — ?
8p, +10p, = 4560 _ [p,=630-15p, -
6p,+9p, =3780  |8(630~1,5p,)+10p, = 4560

p,=630-1,5p, - p, =270
p, =240 p, =240

29. 4(v; + v;) = 500, 3,6y, +(3,6+§~JV2 =500, v, v;—?

vl+V2=125 o Vl=125_v2c> v1=65
3,6(vl+v2)+—2-v2=500 v, =60 v, =60

30. 2, 20 g5 20,80 g0
V+V’ V—VP V+Vp V—Vp

65:2( 40 ]+ 40 =2[7_ 80 )+ 2 _
V+VP V'—VP V—Vp V"Vp
120

V"Vp

v+v,=7—§98—0-—=20=> v=18uv,=2

=14-

=>v—v’=l6

V—Vp
31 ab+632=(a+8)(b +6); ab + 164 = (@a—6)(b + 8);
P=2a+b)—?

= b: -\, = 2
{6a+8b 584@{ 73 075a<:>{a 52, p 2@+ )= 172

8a—-66=212 25a=1300 b=34

32.v|=v2+20|cM/q,102:&9——44,%—?
Y k¢!

7 -v,)=4 v, =3500

OO(VI vl) vlvl o vl v! =>V2(vz+20)=3500
vi-v, =20 v, =v, +20
¥} +20v,-3500=0

=50
[v’ = v, =50 xm/4
v, =-70
33.-:&:}-9-—0,5; vww=v+ v, va—72?

W Vv
36(v,~v,)=0,5 =72
{ (=) v‘v’@{v‘v’ S =D=T2 u v +D)=T2
v, -v, =1 V-V, =1

Ven=~T2=00v.+9-72=0 = v,=9 kM4 uv, =8 kM4
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105 105

V+Vp V—V
105(18-v,) =105(18 +v,) ~ 2(18* -} )
2v, +210v, -648=0; 2v, +105v, 324 =0, v, =3 kM/a

34,

-2, v=18 xmM, v, —

33. O =6(v; +wvy); -Q-=—Q——5; —Q——?
vl vZ v2
2 2
=-Q—Q=Qu=6—‘ﬁ-—‘-}-z—=> 6V =5vy, ~6vi =0 = v, =15v,
v, Y ViV, iy,

Q=6(v|+v1)=15V2=>-Q—=15
v2

36. 0 =12(v; + w); —Q-=—Q—-—-10; -—Q—-—-?
v

| 2 £

]o=g_Q=Qv = v’::>6vl —5vy,-6vi =0 = v; = 1,5y,
v, v v,v2 Vv,

Q= 12(v; + v;) =30v, = g=30
V2

37.Q=g—15; 10y, + 30v, = Q; 0 —7

v, v, v+,
O, =v,)=15v, - v, = 10v} + 20V, - 30v} =
= 2v,2 +Vy, —6v§ =0=>v, =15,

9 _ 10v, +30v, _ 45,
v+, v, +v, 2,5v,

=18

38. -Q:-Q——lo; 10v, + 15v,=Q; Q -7

v v, v +v,

O, —v,)=10v, v, =10V + Svv, =15V} = 2v] +vy, -3V} = 0= v, =1,5v,
Q _10v, +15v, 30y,
v+, v+, 2,5v,

=12

ApndMeTnuecKas H reOMETPHYECKaA NPOrPeccHH

1.—2) 2.—3) 3.—4) 4.-—3) 5—1) 6.—1
7.—2)  8.—3) 9.—4) 10.—2) 11.—1) 12.—2)
13.—1)  14.-640  15.—1) 16.—2) 17.—4) 18.—1,
19.—4)  20,—2) 21.—3) 22.—2) 23.—1) 24.—4)
25.--1) 26.—2) 27.—3) 28.—2) 29.—3) 30.—3)
31,—3) 32.—4) 33, —3) 34.-16,5 35.—3) 36.—2)
37.a;=-2,a,=19; 21 =a9~a; =6d = d=3,5
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38.a5=9,0,,=-24,-33=gs—as=11d = d=-3

39.a;=43;a,=-2}; b4 =ay-as=4d = d=-1,6; 22 =05+ ay =
=2a;,+12d = a, =107

40.a,=36,a;5=64,28=qs~a, =8¢ = d=35,100=a; + a5 =
=2a,+20d = a, =15

K=l

Leg*=g=10

41. b6=?15-, by, =400,4>0, 10000=7)-—

42.bs=3, b7=53§; 0<g<l, -—2l—5=z—7=qz=q=+—;-
3

43. by =5, b; =405, 81=£’b—1—=q‘l =g=-3

44.d=05a,=15,9q,=-1 = a,,=—l+(n—1)05=15 =n=33
45, d-—%, a=2,a,=—4 = a, —2-—(n D=4 =>n=10
46.q=3 b =4,b,=972 = b,,—43"”’~-4 = n=10

n—~}
n q—— Bi=20, b,=— = b = 0(1) L S
625 5

48. a1 =-14,d=25,a6,>0,a,=-165+2,5>0 = n>6,6 => n=17
49.a,=28,d=-15,0,=29,5-1,5n<0 = n>l9—§-=>n=20

50. a,=-38,44+6,5n20=>n26=>n=6
51. a,=17,5-2,520=>n27=n=7
50, a,=-9+4n227=>n29=>n=9

53. a,=-14+4n>55=>n>14=>n=15
54. a,=2,5-1,5n<-13=3n2l1=>n=11
58. a,=19-In<-8=x>n>9=>2n=10

56.b,=6,9=3,5,="726, S,,=b‘q——{-=3(3"—l)=726=>n=5
q—

§7. b, =128, 1 b—-l— bh=b "'—l28-(l)"-l-——‘-=>n—l()
TR AR W W0 2 4

o8, a4+am=36 2"1+12d=36=>d=0,4
aG—-a; =2 S5d=2
50 {a,+as=l6 [2a,+11d =16 { ,=13,6

—a, =4 \5d=4 d=08

ata=-4 _ [2a+9d=-4
6. =7d=-14=d=-2
a+ag=-18" |2a,+16d=-18
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61 {a6+ag=15 {2a,+12d 15 {a,=7,5-6d -
(@, +d)(a, +11d) = 56 (7,5-5d)7,5+5d) =56
=56,25-25d>=56 d*=0,01,d>0 = d=0,1
6 {a,+az=15 @{2a,+7a’=15 -
a;-a,=-36  |(a,+4d)a, +3d)=-36
a,=15-3,5d
{(7,5 +0,5d)(7,5-0,5d) =-36

#=369,d<0 = d=-3J41
63. 3t+2+15c+1
2

\a, a4, =56

= 56,25 -0,254*=-36

=2t+5, N+1.5=2t+5,¢t=05

64.21——4%:"—+l—q=51,3,5t+3=5t,r=2
65.a;=10,a;=37,n=21,27=ap-a:;=9d = d=3 = a =a;~2d=4,
s, =a,;a n=2al+(2n ])dn=7l4
66.05=8,ais=-27,n=10,-35=a;~a3=7d = d=-5 = a,=az~T1d=43,

s =_2.5‘ﬁ.i(_"._ﬂ‘£n=205

67.a,=12n <100 = n<8% = n=§

S, = "';“ ‘n= 12+212n-n=6n(n+l)=432

68.0,=8+8n <100 = n<1ilS = n=11

5, =4t 1848430 p=an(n+3) =616

69.a,=3+8n<100 = n<12-;-=>n=l2

s"=“‘;"" -n=“+32+8”-n=n(4n+7)=660

70.a,=4+6n<100 = n<16 = n=15

a +a, ‘n= lo+4+6n'n=n(3n+7)=780
2 2

71, stz 525,a| 2—51, SZS =

S, =

20+ 28 o5 as(15d ~51) =525 =5 d = 6

72. S|5 =432,d=-2, SM =

73, N7 448 =56 = 56

4 L. L 1

:> e et
Vi12 192 48 48

—35—;'—5i16=16(a,~15)=432=>a, =42
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75. J(p-3Np+2)=Jip=p23,p*-p-6=4p

76. \/p SXp+4) \/p=>p25 pPr-p-20=1p

=10
p’—sp—zo=o=[p ,= P10

77.a=16,b=18. HJ::)manb npamoyroishnka ABCD: S, = ab = 288.
Inowams snucansoro pom6a 4,8,C,D;: §,=§, - 4.LS'M]A‘,_.,l =5- _a_zli = Eib-'
B B, c
B, C g
Ay Q [
A3 D;

A Dy D
T.x. Bepmranbl npamoyronsuuka A,B8,C,D, nexar Ha cepenvHax CTOPOH
pomba A4,8,C,D,, a cropoHst poMGa 4,B,C,D, nexar Ha cepelMHax CTOPOH mpss

moyronsuuka ABCD, 10 4,B, = -]~AB =% H B,C, = -I—BC = 521- =
Itnomane o‘iepezmoro npmoyronbﬂuxa, piucanHoro B pom6 A4,8,C\Dy:

S,:g..b—=—a—b-=ab(l) .
22 4 2

IpoBoas aHamorH4HbIC paccymeﬂml ¢ npamMoyroisHukom A.8,C,D; u T.4.,

2 n-1
nomydaem: Sy = ab, S, =ab-— 7 SJ_ab(l) Sn=ab(-;—)

1
Ora reoMeTpHuecKas NPOrPeccHs CO 3HAMEHATENeM g = 7

78. b, = 30000, ¢ = 1,03 = §= b,g°=35821,57

b +25)+2
79. */bx' , =b,, __I._E_3_=b2, b, =60
{b‘.b3=3600 - b3=285—3b| bl=80§ba=45
135, +b,=285  |b}—95b +1200=0 |b =15=>b, =240

= b;=80, b,=60, b =45 u b; =15, b, =60, b, =240
80. 5.5._=az, 2a,(a, +6) = a,, 2 =4a,>0.

=7 =7 =6
H=la , € an @ = @ =a, =24
a(a, +6)=8q -6a,=0 |a,=42

= a1=6,0,=24,a0;,=42
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