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Beenenue

JHoporo#t ppyr!

B 8 knacce Tbl Gymelib MPOROJKATH H3Y-
yaTh aarebpy. Dto mocobue nmomMoxer Tebe ¢
pellleHHeM YlpaKHeHHH 3ajayHHKa JJif yua-
muxca A.T. Mopakosuua, JI.A. Anekcanapo-
Bod, T.H. Mumycrunoii, E.E. Tynpuunckoi
«Aarebpa. 8 knacc. B aByx uactax». [as-
Hoe noco6ue BKJIOYaeT B ce6s1 OTBETHl Ha BCe
ynpaxKHeHHUs 3aa4HHKa.

Ynauu!



3ajgayud Ha MOBTOpPEHHE

[1.] 2)47-15 + 53 - 15 = 15 - (47 + 53) = 15 - 100 = 1500;
6) 2972 —29-22 = 29- (72 —22) = 2950 = (20 + 9)x
x 50 = 1000 + 450 = 1450; B) 9,3 344 16-9,3 = 9,3x
x (34 +16) = 9,3-50 = (9+0,3) - 50 = 450 + 15 = 465;
r) 83-18—18-58 =18-(8,3—5,8) = 18-2,5=18-2+
+18-0,5 =36+ 9 = 45.

2] a) 1+22+12+1i=(2+11 2+(22+1 ) =2+
+4=6 6) 32 2f 5. 7_3§+2 %77 5.-7=17-17=
= 289; B)(H) 7+ ) 14-ﬂi— 14=3-4+7= 6;
r) (123 + 242 3 9= 6412841 L +i- =10+
+5+1593__10_|_ _1017

@]a) oo - %—135 6) 8% -125% = 15; B) gz - 2% =
=0,3; 1) 22 - 206% = 515,

a) 72:03:3 =80 6) 2,94 :025: 024 = 49;
B) 136,8: 0,38 : 0,8 = 450; 1) 0,98:0,35:0,7 = 4.

[5.] a) 53 - 225%_13>1%,},2 25%ﬂ53 6) 10% -41% =
_3403> 20 . 15% = 3; B) poox - 12% = 1% - 1,2%;
r) e 3%—2161(}39, -0,5% = 0,065.

[6.]a) (325 —-31):0,2-3.11 (3,25 3,05):02-%-4 _  0:2:02-1

2,5001 =01 = 2,50,01-0,1 2,5:0,01—-0,1

_ 1-1 — 0; 6) (1,24— 25)25 &1 _ (1,24-0,04)-2,5-3 __

= 25001-0,1 1,4:0,1-2 1,4:0,1-2 =
_1225-3 _  3-3 _ 0
= 14:0,1-2 —2154:(4),1—2 =V

-5— 31-4 27 27

. a 2 = = - = —_— -

(I-12):2+21 )2t ) 0 BHI

paxkeHHe He HMeeT CMBLICJA; 6) @ 4001)1042% +‘(1) WI0d =

_ 7-2 5 _5 _

cMACRR®

a) a®-d = a12; 6) 3-ct =c’; B) r2-1% =7l
r) p°-p° =p°.

2) a3b5 - gdb7 = a7b12 6) c4d7 B = 12d10: B} mOn2x

< nimd = ) Zalss 1) o poef =pPg

a) (z ) = 28 6) (a®)® = a'% ») (@®)° = 2%
r) (d3)° =d°.



[iL] a) (63 a® =al; 6) (¢)° a2 =d'; 8) (f5)°. f4 =
= f16; ) (x4)4 Lx3 = pl9

[12.] a) Lﬂ:;—:—z, 6) (:c4)2;,;3__I_1_i=1; B) @)° _

2.3 z5-(x?)? ~ ! pro Y
_ = _ 2. 3 g5 4
=% =z%7) @i = e =&
136 26 13- 2 2 6 711 911 6311 .
(18] a) 356E = 5 3 = 26, 6) Lo = G = 635
B) 2—6%—6——64—36 36—1296 r) 3154,, =15 =12
) 253.142 _ 58.22.72 _ | - 6) 122 353 24.32.5%.7% _
a 49105 = Tmagr = 20 ) P15 T = oT7rgist =
_ 1117 _ B) 363-152 (2233)3 -(3.5) (22)3.(3%)3.32.52 _
— 11375 T 45' 181.10° — (233) (2:5)° T 28.(32)%.23.58 T
= 23S _ L1l 1. ) 2828 = & 11238
— 2P3FHF T 215 T 10 T "*1212 - (23)%11f T
2211%.3% _ 113 3 -

232017 = 11112 T Toi-
a) 12a—(b — 2a) = 12a+2a—b = 14a—b; 6) (2= + 3y)—
—(z—-2y)=2z-z+3y+2y=z+5y; B) 5b+ (-b—5) =
5b—b—-5=4b—-5;r) (3z - 5y)+(-3z+y) =3z -3z —
-5y +vy=—4y.
a) 3a+2a (a — 3) = 3a+2a%—6a = 2a®—3a = a(2a— 3)
6) 5a (a — 2b) —2b (4a + b) = 5a% — 10ab—8ab— 2b2—5a -
—18ab—2b?; B) 4z — 3x(a:+1)—4a: 322 ——3:1:——3:1: 12
r) 2z2 (:c+1)+:c (zx—3) =203422% + 13— 322 = 323 -
— 22 =2%(3z - 1).
[17.] a) (z —4)- (:v+5)—:c +5z—4z —20 = 22+ — 20;
6) (zx—1)- (2:v+3)—2:c + 3z — 2:1:—3—29: +z-3;
B) (x+4) - (—z+2)=—z%+ 2z — 4:r+8——-:v -2z +8;
r) 3z —2)-(z—1)=3z% — 3z — 2z + 2 = 3z 5:l:+2
18.] a) (a—3)-(a+7) = a? +7a+—3a—21—a + 4a —
—21;83—a)- (T+a)=21+3a—-Ta—a? = 4a+21
BripaxeHnne — He TOXIECTBO. 6) (a—3) (a—7) =a? -
—T7a—3a+21=a?—-10a+21; 3—-a)-(7T—a) =21 —
—3a—Ta+a? = a?—10a + 21. Bmpameﬁne—'romnecrso
B) (a—3)-(a+7) = a? +7a—3a—21—a + 4a — 21;
(83—a)-(-7T—a) = —21 —3a+Ta +a® = a® +4a.—21
BripaxeHue — TOKIECTEO. r) (a—3) (a~17) = a? —7a—
—3a+21 = a? —10a+21 —(a+3)-(=7+a)=Ta—a?+
+ 21 — 3a = —a? + 4a + 21. BrpaxeHHe — He TOXKAECTBO.
[18.]2) (a —b)-(a +b) = a1 6) (e~ 2)-(a +2) = g~ &;
B) (1-b)-(1+b)=1-b%T7) (3a— b)-(3a +b) = 9a% - b?.

5
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a) Bz—1) - 3z+1) =922 ~1; 6) (13m—1ln)x
x (13m + 11n) = 16m? —121n2; B) (10p + 7q)-(7q — 10p) =
= —(10p + 7q) - (10p — 7q) = —100p? + 49q2; r) (4 - 5y)x
x (5y +4) = —(5y 4) - (5y +4) = —25y + 16.
[21.] a) (a+2) -a2+4a+4 6) (3b— 1) —9b2—6b+1;'-;
B) (t—8)2=2z2—16z+64; 1) (1+4y)% =1+8y+12
[22.] a) (4m + 5n)* = 16m2 +40mn+25n2 6) (2z —3t)* =
= 422 — 12zt+9t2 B) (9p - 7q)? = 81p? — 126pq + 49¢;
r) (8r + 11s)? = 64r2 +176rs+12132.
[23.]a) (x+3)-(z2—32+9) =(z+3)-(z—3)-(z—3)
= (z24+9) - (z—3); 6) (2a—3b) - (4a + 6ab + 9b%)
= (2a — 3b) - (2a + 3b) - (2a + 3b) = (4a? — 9b?) (2a + 3b
B) (+1)-(z2~z+1) = (z+1)-(z—-1)- (z—1)
(z2 - 1% (z—-1); 1) (Ty2-1) - (499* +7y? +1)

oz

(72 —1) - (Ty2+1) - (Ty2 +1) = (49y* - 1) (7y% + 1).
(a—2) - (a2 +2a+4) (a+c) - (a2 —ac+c?) +
+ (c+2) - (2-2c+4) = (a® + 20% + 4a — 222 -

4a — 8) — (a3—ac+ac2+ac—ac2+c)

(-2 +4c+2c% ~4c+8) = (a®-8) — (a® +c3)

+ (* +8) =0.

[25.] a) 69-71 =(7T0~1)- (70 +1) =70 ~1=4900— 1 =

= 4899; 6) 4238 = (40 + 2) - (40 — 2) = 40% — 4 = 1600 —

—4=159; B) 89-91 = (90—1)-(90+1) = 902 — 1 =

= 8100 — 1 = 8099; r) 58 - 62 = (60 — 2) - (60 + 2) = 602 —

—4 = 3600 — 4 = 3596.

26.] a) 212 = (20+1)(20-1) 6) B) r)

27.] a) 2d? 4 2cd = 2d(d + 2); 6) np* — mp* = p*. (n —

—m); B) r3st + 7453 = r3s3 . (s +7); 1) 203z — 15a*22 =

= 5a3z (4 — 3az). .

a) 2% —y? = (z + ) (z—y); 6) 22~ 4y% = (z ~ 2y) (z+

+2y); B) 22 -9 = (z — 3) (+3); r) 1 -25y2 = (1 — 5y) (1+

+ 5y).

-a) 1222 —9kz+4nz— 3kn—n(4z—3k)+3z(4z—3k =
= (42 — 3k) (n + 32); 6) a®> —ab—bc — = (a® — %) —

—b(a+c)=(a~c)-(a+c) b(a+c)=(a+c)(a—c—b);
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B) 3:c—2:v2+3g/ 20y =3-(z+y)—2z (:1:+y) (z+y)(3—
—2z); 1) 202°k + 22 — 5k +1 =5k (422 — 1) + (22 + 1) =
=5k(22-1)-(2z2+1)+(22+1)=(22+1)(5k (22 —1) +
+1).

[30.] a) a® + 42+ 4 = (a+2)2 6) 9z2 —6zm+m =
= (3z —m)?;, B) 16t2 + 8ts2 + s? = (4t+32) r) bt —
— 16b2c + 64¢% = (b? — 8¢)”.

IEI a) a’+a _ ala+l) __ a — 6) 3p+6g _ 3(p+2¢9) _ 3.
a’+a? — a2(a+1) - P2+2P‘1 p(p+2q9) — p’
B) 8m—8n _ 8(m-n) _ —8 (n—m) ) 33 4+3zy
319(n;-9m2) = O(n—m) ~ O(n-m) 6yz246y°
_ z:4+y’) _ =z
= 6y(z2+y?) T 2y
a’+4a+4 __ §a+22 3n—m _
@ (a) | a+2 =G = a +2; 6)(k 921)2——6nm+m5 -
3:(n—m) __ 3_. k- 8k+16 _ 4
(3n—-m)* — 3n-m’ B) k— - k= = k-4
r) p=29 __ p-29 __ _1

P?—4pg+4¢® ~ (p—-2¢)° T p—2¢9°
B—25 _ (b=5)(b+5) __ om—-3 __
33] a) =5 = b—5 = b+5 06) 455 =
— 2m—3 = L. p) £-36 _ (¢0)46) _ 4 _ ¢
= Z2m—-3§(2m+35 = 2m+3 6+t 6+t ’
l‘) 2 5k—21

25kT_417 — (Bk—21)(5k+21) 5k 21

. 4p2—2p+1 (2p+1)3 . 2p+1 .
a) 8p3+1 (2p+1)(4p —2p+1) — (@p*-2p+i)’

274548  __ L3a+_l(9a —6a+4) _ _ )
6) 2+3a_ . 2+3a = 9a? 6a + 4;
B) 9412241622 - 9412241622 — I‘) 542m  _

27— 64232 (3—42)(9+12z+11622) 3— 4z’ 1254-8m3

+
= BF2m)(25—10m+dm?) — 25— 10m+4m2

- a) 9x?—6z+1 _ _ (3x—1)° 6) 16a2—25b3
927-1  — @a—1)(z+1) 5271 6) Toatra0us 258

(4a—5b)(4a+5b) __  4a—5b. B) 4m?—9n? —
(4+5b) - 4a+5b? On<—12mn+4m? -
(2m—-3n)(2m+3n) __ 2m+3n. ) 36£34+12st 4392
= Bn-2m)? = “im-3n T 52— 361
_ (s  __ s46t

— (s—6t)(s+6t) — s—6t°

2 o
19,0099 717
2 P “ B

Lo
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a) y=-3 npu z =2; 6) ipu £ = —3, y = —8; B) npH
x> 5;T) 0pu < 2; 1) QyHKUHA BO3pacTaer.
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)
bt

? y=-<c+4"
?

a) y=0nmpu z=4; 6) npu z = -1, y=>5; B) npu = > 4;
r) npu = > —1; &) QyHKuHs yObiBaer.

4 Q.

1
=2 e T =3k &

~Yy=2z43 : !
| li'Yl 4 i

a) y=7mnpu z=2; 6) npu z = —2, y = —1; B) npu_
z <1,5; r) npu z > 0; A) PyHKuHs BO3pacTaer.
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.. iy‘. M;T.,m%mi..ﬂ_f - M:.w s,_,,.e i
L O ST

y=-3z+2 - .
FE SR

B - et S -2

a) y=—-4 npu £ =2; 6) npu £ = 3, y = —7; B) npH
z < —2%;1) npu x < 1; 1) QpyHKuUHA yOHBaeT.

417.




:(!—3‘;9; ; -4 (3;9) 1
\ =-—82,_____ =0 I 3
Vi AT ]
; P
\ A /
g =4 \ (—22;4);‘ [ (2;4)
T ? T o
\ | y=2z? /
1 /
) /
\ /
(_1;1) (11 1)
N / T
43—t (0:0) -3 I'd
a), 6), r) — pesyJbTaThl Ha rpaduke; B) HauGoJbluee
3Haue€HHe — mNpH T = —2 = y = 4, HauMeHbLIee TpH
z=0=>y=0.
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i AmE
RENESENE 1
DL CL-n Y00 N ;)
v=at \
R
\
(2~4) |
\
\l
\
t
% &-91
i IS

a), 6), r) — pe3yabTaTh Ha rpadHke; B) HauGoJsbinee
3HaueHHe — MNpH T = —1 = y = —1, HauMeHbllee [IpH

T=3=y=-9.

N - (-3,9) 14 /
(2;4) nw
I / \ /
(1) A -
- EEEAY ACLh
N ot ey
a) - aAILoN I 21 6) Sgiaig oy
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et
AF
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N
e
5
o~

(_111) 4

B) =3 =T ) =2=1
61y = f(w)—2w ﬁa)f( 1)—2( 1) - 6——2 6=
=-8, f(0)=2-0—-6=-6, f(3)=2-3—-6=6—-6=0;
6)f(2:1;)=2-(2z)—6'=4=>4:z:—6=4=>4a:=10=>:c=
=10:4=25.

[B2) y = f(2) = 2% a) f(-1) = (-1 = 1, f(0) = 0* =0,
=3 =506 1()=() =%

—t
ARNENEZERNE

P
4 5

b |
124

a) 19z -3z 44z = 80 = 20z =80 = z = 4; 6) 0,17z —
—13=10-0,29z = 0,46z = 23 = = = 50; B) 20z — 13z —
—122=6=> -52=6=>z=-12, 1) 84+ 0,77 = 4,61 —
—81:=>16:c—384=>a:—024

[55.] (w+1)(w+2)—(x+3)(x 4) =
=0=> (:c +2:c+:c+2)— (z? +4x+3z+12) =0=
(2 +3z+2) - (a: +7x+12)—0=>x +3c4+2-—2%—
—Tr-12=0=2>22-224+3z—-T2+2-12=0=> —4z —
-10=0=—-dr=10=>2=-2,5;6) (x-2)(x—3)—(z—
—1)(x—4) =0 = (z? —~3a:——-2x+6)-(x —dz—z+4)=

15



=0=> (z2-52+6) — (¢? - 5c+4)=0=>2’—5z+6—
—22452—4 =0 = 2 # 0 — ypaBHeHHe He UMeeT pellleHH;

B) 1022 — (22— 3)(5x — 1) = 31 = 102% — (22 -5z — 22-1—3x
x5z+3-1) = 31 = 1022 - 1022 +172~-3 =31 = 17z -3 =
=31=(172-3)+3=3143=172-3+3=34= 17z =

=34=>1=2;r1) 1272 —(4a:—3)(3a:+ 1) = -2 = 1272 —
— (1222 + 4z — 9x—3)=—2:>12a: 1222 — 5z — 3)
=-2= 12221222+ 524+3=-2=52+3=—-2= 5z

=-5=>x=-1.

a) 92 — 1 — (3z — 2)? = 0 = 922 — (3z — 2)?
0 = 922 — ((3z)? +2-3z(—2) + (-2)?) - 1
0 9m—(32x—23x2+22) 1 =0= 92% -
—( 223m+4)—1—0=>9x—(9x — 12z +4) —
- 0=>922-972+ 127 -4-1=0= 122 -5 =

1
0=z =5 6) (2z—3)? —2z(4+2z) = 11 = 42% —
—4z2~12x—8x+9 11 = —20z+9 = 11 = -

—20z + 9 — =2:>—20a::2:>:1::—%: -0,1;
B) :c+(5x+2)2—25(1+a:2) =>:v+(25:t: +20z +4) =
25 (z2 +1) = 21z + 2522 + 4 = 2522 + 25 = 2lz =
21 >z =1;,r1) (4r-3)3+4x) — 228z — 1) =

0 = (1622 +12x—12x—9) (23:)(8.7: 1) =0= 16z%—

-1

©
I HNlL 1

—(16:c —2.1:) 9= 0:>2x-9:>.7:— =4.5.
bbb Sl

e y--—2:+65/

it / ; *“* i

T TN (24) -+ Y

rd T g7 T I NP 4

T / *?""*—*: I ey f

Z“/ PRy =a AT
TN e
Pd IY i1 : b e——%-?-‘%‘i?‘; b n s

a) =3 AREIRIR S gy O e




+PNidA 4 FAg LA
Ty=-2z+3 % /g;;:—-?z—i-l
. y=z-—3 y=_z+? (,1,’4)
* y
4215 (@ -1) et 21
‘—3"2_“ A % 4
B) @ 8 r) riﬁ
2) 3r— 2y =12
T+2y=—4
3z — 2y =12
(z+2y)+ Bz —2y)=—4+12
3z —2y =12 3r —2y =12 -
t+2y+3x—2y=38 z+3x+2y—2y=8
3 — 2y =12 N 3z — 2y =12
4z =8 T =2
3-2-2y=12 6 -2y =12
{a:=2 =’{z=2
—2y+6 =12 N _—2y=6 N y=-3 N
z=2 =2 T =
=2
y=-3 '
6) Iz—y=4 N (B3z—-y)3=4-3
2z 4+ 3y =10 2z + 3y =10
33z - y) =12 N 9z — 3y =12
2z 4+ 3y =10 22 +3y=10
9z — 3y = 12
(2z+3y)+ (9z — 3y) =10+ 12
9z — 3y = 12
2r+3y+9z - 3y =22
9r — 3y =12 - 9z — 3y =12
2z + 9z + 3y - 3y = 22 11z = 22

17



Fx—@=12 =>{92—3y=12 N
T = =2

18 — 3y =12 -3y=-6 y=2
{:z:=2 :>{a:=2 :>{a:=2 =
T=2
{y=2 ’

4z + 3y =10 |4z 4+ 3y =10
i {w—2y=—3 :'{(x—zy)(—4)=(—3)(—4) 7
4z + 3y =10 4+ 3y =10
{—(m—2y)4=3-4 {—4(m—2y)=12

4z 4+ 3y =10 4r + 3y =10
{—-(4m — 8y) =12 {—42: + 8y =12
{4:v+3y=10 N

(—4z + 8y) + (4z + 3y) = 12+ 10
{4:v+3y=10 =>{4.'::—+—3y=10 N

11y = 22 y=2
{4m+3-2=10 {4x+6:10 {4x=4

= = =

y=2 y=2 y=2
z=1
{y=2 '

—y=3 (z - y)(—4) = 3(~4)
) \3z—ay =7 #{3:1:-43/:7 =
—(z—-y4d4=-3-4 . —4(z —y) = —12 N
3z —4y=17 3z —4y=17
—4z + 4y = —-12 N
3z —4y =7
—4z + 4y = —12 -
Bz —4y) + (—4z +4y) =7 - 12
—4z + 4y = —12 N —4r + 4y = —12 N
- = -3 =35 :
—4-5+4y = ~12 N -204+ 4y =12 N
T=3 T=35

18



{4y-—20=—'12 =>{4y=8 ==’{y=2 N
T = r=>5 r=25
T

5 _
=5
y=2
2) 3z +4y =55 3z +4y =55 N
Tz —y = 56 (Tz —y)4 =56 - 4
3a:+4y-55 3z +4y =55
A(Tz — y) = 224 28z — 4y = 224

3z+ 4y =55 N
(28z — 4y) + (3z + 4y) = 224 + 55
{3a:+4y—55 {3x+4y 59
=
=9
39+4y 55 N 27+ 4y =55 N 4y = 28
z=9 z=9

y7 =9
=9 y=7 "

6) {9:1:+8y=21 {9:1:+8y=21 N

6z +4y =13 (6z + 4y)(-2) = 13(-2)
9z + 8y =21
{—12:1: — 8y =-26
9z + 8y =21
{(-12:1: —8y)+ (9 +8y) = —-26+21
{99:+8y=21 =>{9:c+8y=21
—12z +9z -8y + 8y = -5 3z =-5
{99:+8y=21- {9 5+8y—21

5 =
IL'=§ IL'—'§ .

5

{15+58y:21 =>{8y_56 =>{y=% =>{z=§
T=3 T=3 T=3 ¥y=1
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5) 3z—-3y=14 3z -5y =14 N

z+2y=1 (x4 2y)(-3) = 1(-3)

3r -5y =14 3z -5y =14 N
—(3z+3-2y) =-3 —(3z+6y) = -3

3z — 5y =14

—3z — 6y = -3

3z —-5y=14 N
(-3z—6y)+ 3z —5y)=-3+14

3r —5y=14

=

-3z — 6y + 3z — 5y =11

3z -5y=14 N 3z —-5y=14
-3r+3x-6y—5y=11 —1ly =11
{3:1: — 5y = 14 {3:1: ~5(-1) =14

=

y=-1 y=-1

{3m+5-1=14 {3x+5=14 {3x=9
= =

y=-1 y=-1 y=-
=3

y=-1 "
) 3r—2y=-12 3z —2y)2 = (-12)2 N

St+4y = —14 o + 4y = -4

(5z +4y) + (6x — 4y) = —4 — 24 =

{
{
{6:v—4y= -4 {6$—4y =-24
{
{

28 =

20



z
24 28
vy=1 T = —%
frot, ofemd
i1

[lycte £ — cKOPOCTh NMEPBOTO MOTOUMKJHMCTA, TOTAA
z +10 — cKopocTb BTOporo. COCTaBHM H PEIIHM ypaBHeHHe
350 — (3z+3- (z + 10)) = 20 = 350 — 6z — 30 = 20 = 6z =
= 300 = 50 KM/4 — CKOpPOCTb M€PBOTO MOTOLHKJHCTA, a
ckopocThb BToporo z + 10 = 50 + 10 = 60 kM/u.
[lycTb  — nauMHa nepBoro Kycka, Toraa = — 54 —

anuHa Broporo. COCTaBHM H PELIHM ypaBHeHHe ?%

=422 =4=7-12=42-264 = 3r =252 => = = 84
M — n.nuHa nepBOro Kycka npoBsofia, £ —54 = 30 M — aJauHa

BTOPOTO.
B yunBepmar mpusesan 100% — 20% = 80% = 0,8
KOBpoB (abpHyHOH paGoTH, 4TO cocTasiasieT 150-0.8 = 120
KOBPOB.

63.] CocTaBHM H peliM ypasHeHHe 162 = 60 - (¢ + 0.5) +
+ 50t = 162 = 60t + 50t + 30 = 110t—132—12 y=1y
12 MuH.

Myctb v — ckopocTh karepa. COCTaBHM M peuiMM
ypaBHerne 5-(v+3)+3-(v—3) =126 = 5v+ 15+ 3v —
—9=126 = 8v =120 = v =15 KM/u.

Myctb £ — cKOpoCTb NeEpBOro newexoaa, a y —
ckopocTb BToporo. COCTaBHM M pEIlUHM CHCTEMY ypaBHEHHI

3,75- (z+y) =30 3,75z + 3,75y = 30

(2+ 2,5)z + 2,5y = 30 4,5z + 2,5y = 30

zr+y=38 T+y=28

=

{1,8z+y=12 :>{1,8z+y—($+y)=12—8

T+y=28 T+y=2_8 S+y=38
{0,81::4 =>{:z:z5 =>{.7;=5 =

y =3 KM/u

z=>5kKM/u

TlycTb T — KOAMYECTBO JioMa C 5%-HbIM COLepXaHHeM
HUKens, a y — ¢ 40%-ubiM. COCTaBMM M PELIHM CHCTEMY
ypaBHEHHH
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0,05z + 0,4y = 140 - 0,3
a:+y—-140 z+y=140
- (0,05z + 0,4y) = 42 - 20 {a: + 8y = 840

{a:+y— 140 N {:::40 KT

Ty =700 y = 100 kr
[Iycts £ — mpou3BoaMTEILHOCTb TPyda nepBoro pa6o-
yero, a Yy — NPOH3BOAHTEJbLHOCTb TPyAa BToporo. CocTaBHM
H PELIHM CHCTeMY YpaBHeHHi
{15:1: + 14y = 1020 N {15:1: + 14y = 1020

3z — 2y =60 21z — 14y = 420
{15:1: + 14y + (21z — 14y) = 1020 + 420

{a:+y—140 N

21z — 14y = 420
36x = 1440 z =40

{21:1: — 14y = 420 {21:1: — 14y = 420
r =40

{y =30

[68.] MycTs  — uHCAO AECATKOB, @ y — UYHCAO €JHHHLL.
OCTaBHM H DeLIHM CHCTEMY YypaBHeHHH
10z+y=T7-(z+y)+3

(10z +y) — (10y + z) = 36

C
{10z+y T+ Ty +3 =>{3a:—6y=3

=

=

10z + y — 10y — & = 36 0z —9y=36

a:—2y—-1 r—z—-2y+y=1-4
r=4+4y

3 y=3
=44y =7

=



I'naBa 1. AareGpandyeckHe apoou

‘§1. OcHOoBHBIE MOHATHS

1.1.| a) npo6s; G) MHOrouJeH; B) ApoOb; I) ApoOb.
1.2.| a) MHOI‘O‘{JleH 6), B), r) — aare6paHyecKHe Apo6H.

1.3./]a) &35 a +5 0, 3HaYHT @ = —5 — HeJIoNyCTHMOe
4

3HayeHHe, 6) 1310 10%, 44+10e=0; e = —1g — HemomycTumoe

3HaueHHe; B) 5 +‘z ; £ = —1 — HeloNyCTHMOe 3HayeHHe,;

r) —t-,?,'z"ﬂ : m2 41> 0 Bcerga, 3HaUHT Apo6b HMeeT CMbIC]

npu J1|06h1xm

a)3 ax—_'.gj; $($+2) =0 npH r; = 0, z2 = -2

6) R%; 2(23z +69) = 0 mpu z = 0, z = -3

B) 7]_—45: yy—4)=0npu y1 =0, y2=4; 1) %&%16707;

2t(15t—60) 0 mpu t; =0, t2 =4.

@ a) (G—Hﬁ}g, (a+2)(a+3)=0npu a1 = -2, ap =
=3; 6) rpaanys (26— T)(3b+9) =0 mpu by = 3,5,

—3; B) Zal_?ﬁ«:ﬁi (c+12)(c—19) = 0 mpu ¢; = —12,
;2—19 1) Gn ety (3d—4)(5d—45) =0 npu dy = 3,
y = —9
32 E‘gﬁi—_,gj (z—-3)(z+3)=0npu 71 =3, T2 = =3;
6) (p—lﬁ'@, (p+4)(p—4) =0 npu p1 = —4, po =4
B)j% (s—2)-(2+s)=0 npu s; =2, 89 =—2;

r) —-—%6—1, 6—0nput1_—6 to = 6.

a) :c-3’ 6) 2y(y—12)’ B) (z+4) (z+7)z’ I‘) a:’+50
-a) i —4=0npu = 4; 6) T4l 22 41 £0;
B) Z80 = 0; 22+6=0npu 2 = —3; 1) 1%11 0;z+1=0
npu 1: = -1

a) m—O ecan 3z2 =0 npu = = 0, HO TaK KaK
T CTOHT B 3HaMeHaTeJe, NOITOMY NaHHas ,Elp06b He paBHa
0 HM NPH KaKWX 3HaueHusix T; 6) E=4 =0; 22 —4 = 0,
T. €. IpH £ = +2, HO TaK Kak T # 2, noa'romy npobb paBHa
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HYJIO TOABKO NipH T = ~2; B) ZEE) = 0; z(z+3) =0, 7. e.

(z+3)
npu £ =0 U £ = —3, HO TaK KaK T # —3, N03ToMy ApOGb
paBHa HYJIO TOMbKO MpH = = 0; T) %f—'_*—i—l =0, z(z+1)=0,
T. e. IpH ¢ = 0 MaKH = = —1, HO TaKk KaK T # *1, No3ToMy

flaHHas 1po6b paBHa Hy/HO TO/MbKO MpH z = 0.
[1.10.] a) npu z = 3, I_2=3T=§, 6) npu t =
)

_ _ t—7 4-7 -3)2 9 _

—4v3; 4(62511—()&(—1) G =%=- ’B)S"P”

y=4t = 4f2=?=5' F) IpH & =2, y = 25,057 =
b5 0 3 =3 _ _3

(2-(—2)+3) T (—443)? (—1)
+8)2 248)" __ 62 __ 36 _ .
a) npu p = -2, (p2+‘)1 - 5—2)2.24 4+4 -8~ 4’5’

2 —
6) mpu t =4, s = —1; (t';‘::) = (‘;“}j)((_ffg = 0; B) IpH

1
= -1

— 3HaMeHarTeJb 06an.laeTCﬂ B HOJIb.

a) 2b—a = —(a—2b) = —3; 6) 2a - 4b = 2x

X (a - 2b) = 2 3=6; p) 320 - 2@ _ 23 _

r) gosgp = 7 (a %) — 33 =1

[1.13.] MycTb v KM/4 — CKOPOCTb MEPEABHIKEHHS TYPHCTOB
no necHoi tpomne. Torma (v+1) kM/u — CKOPOCTb MepensH-
KeHHd 1o wocce. CocTaBUM BHpPaxeHHe & = +1 = 3,9.

[1.14.] Mlycts v KM/4 — cofCTBeHHaR CKOPOCTL KaTepa.
CocraBuM BripaxeHHe -1 + 1% =13

[1.15.] Tycts = kM/u — cxopocn, nepBoro aBTOMOGHJS,

11'(2)511a ai'z—é- 20 — ckopoctb BrOporo. CocTaBHM BHIpa)KeHHe
7120 = -

[lyctb z KM/4 — CKOpOCTb TIpy30BHKa, (T +

4620) Kr(s){/'-l — cKopocTb aBTOMOOHNS. CocTaBHM BrIpaeHHe
4 1 10
420 — 60"

m [ycTs = KM/u — CKOPOCTb IepBOH rpynnel, (z +
+1) kM/u 1— CKOpOCTb BTOpO# rpynnbl. COCTaBHM Bhipaxe-

12 0
HHe 2 — 7 =1

[1.18.] Tlycts £ KM/4 — CKOpocTh TeueHHs pekH, (30 +
+2) KM/4 — CKOpOCTb JIOAKH MO TeyeHHIO, (30 —x) KM/u —
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CKOPOCTb JIOZIKH MPOTHB TeueHHs. Mi3BecTHo, uTO MO Jeue
HHIO JIOKA NPOwia 48 KM, 3HaUMT OHA 3aTPaTHIA - fz u,

HPOTHB TeUeHHUA JOoAKa waa 42 KM, H 3aTpathia 3= 49,

48 __ 42 48-(30—x) _
CoctaBHM .M peLIHM ypaBHEHHe 35 = 30 = ~30t%

42-(30+=z -
— 2505) = 0 = BN 0-t0 — 0 = 30- (48— 42) -
— 90z =0 = —90z = ~-180 = = = 2 KM/u.

1.19.] Mycts = KM/4 — cKopocTb aBTOGyca, Toraa (x +
+ 30) kM/u — ckopocTb aBTOMOGU . Bpems 3arpaieHHoe

160 280
aBToOycoM =~ 4., a aBTomMoOMJeM 535 4. Ilo ycnosuio

160 __ 280 160-(z+30) 280z
3ajayd = = = =0 = 160z +
"+ 4800 —"280z 28 = 190z — —4B60 = z = —4800 :
: (—120) = 40 xM/y

-a) npu = > 0, y>0 £>0, —>0 >0 6) npu
z >0, y<0 ”<0 —<0 2>0 B) npnz<0 y>0
%<0 —>0 a <0 r) npu:c<0 y<0; £>0, z = <0,
= < 0.

a) a,+7>0 5>0wu a?2+7>7 paa nobbix a;
6) 2 <0; —3< 0 u b*+42>4; B) S;,T‘*g->o a? +
+8>8H(:1: 3)% > 0; r)ly—ﬁL<0 (y—6)% >0 wu
-2 -3=—-(y2+3) < -3.

(1.22.] a) ana-—4 b=-2; (3";:)2 (3'4+22)2 = 98; 6) npu

—2)%-1 2 2)°—1 _ 64-1 _
c=-2,d=1; 31_ (1420-2 S )( ) — 31_

—y)? _ A4 _1\4

"21,B)HPH:B—3,y 4’%’_-&!)—=g+4:1 =9]iG %;
22 —

yopum=2n=1, ,.?a'iﬁs = @Ry = 1

a) npH a = 4 b= 2; _ag;bb)’ — 4(;——2-2 4 =.

=l4—_3 6) npu ¢ = -2, d = 10; —aj'ja- ‘%ﬂ.:%—3=

, B) pH = 13 Yy = 12, z‘—y‘ F yz) (9:2+y2)

_ : 1 _

— z2— ;z,;§ T60-144 — 25’ [‘) lpu m = 2,n=-1; m3"—mn -
= (M—n?)(mitn?)  mi4n? _ 441 _ 9

- mn(m2—n2) mn -2 :

a) npH Jio6om z; 6) npu b # 0; B) npu Ja060M ;
r) npy m # 0.
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[1.25.] a) = # g'm#s,é)y#—%;y#g;B)S#—n,
3#32,1‘)1'7&2 r# 3.

[1.26.] a) a # 1; 6) 4b® —4b+1 = (2b — 1)?, nosTomy b # 1
B)c# -3; 1) 4m2+36m+81_(2m+9)25£0:>m;é

[1.27.] a) a # 17, a;é—S a#g 6) b# — #

b#g B) c# —3; c# — ,c;ézr)daé ld#——.

a) b#0; b#3 6) k#+3,8) s# -4 s #0;
r) m # £2.

[1.29.] a) a # —17, a # 0; a # 3; 6) b # —3; b # +}
(9b2—16—(3b 4)(3b+4)) B) ¢ # —§; cyéO cyé3
r)d=-2; d#+} (4d2—1——(2d—1)(2d+1))

[1.30.] Ilpo6b obpamaercs B HyJb npi 2m?2 —2=0=m =
=1, ampu m(m+1)(m—-2)=>=m=-1, m=0um=2
HE HUMeeT CMBbICa.

a) Tak KaK a’+1 # 0 mu npn KakHX @, TO

Y

!OID—AN (OM

{a+2)"—4-(a+1)—a® _ a244a+4—4a—4—a® __
a+1 - a?+1 - a2+1 60 6)3 2TaK
Kak 22+ 3 # 0 uu npu KakHX Z, TO 9+1(°’12)+3(1 )
9+z2—6:r z24+6x—9 __ =0.
243 - :r’+3

- 3HaMeHaTe/lH NaHHBLIX APOGeH DaBHbHI HYJIO MpH
MOGBIX 3HAYEHHAX TIEPEMEHHOH, M03TOMY 3TH ADOGH He
UMEIOT cMbicnia: a) (x — 3) (z2+32+9) —z (2 +3) +3x
(9+a:)—:z —27—23-324+27+4+32=0; 6) 2- (4—a)—
—(a+2) (a2 —2a+4)+a(a?+2) =8—2a— (a3 +8) +
+ a3 +2a = 0.
1.33] 50~ 106 =18 = 5-(a —26) = 18 = a —2b =
— 1 _36 2) 3a—6b=3-(a—2b) = 3-36 = 10,8;

2 Te a6 2 6 B 4“=”4“§, =g 8=
2_4ab+4b2 a—2b)® 2

4451’ r) & 4;,6+4 (36) — 3,6 = 3,6.
3)93—311_5 (3$—9y)=% )zsyzgzlg;
B) 1235—41 -3 (32 —%) _ —T45; r) (9y2—6xy+z2) .3 =
= (3y —2?) - 3_(-)2-3=%.
[L38]a) ~§=-30) E=1:(§)= ko) Ft=f+}=
—gri=anum =ty



[1.37.] ) npu £ =

:0,2=6;6) mpu 2 =043 - 3_W - 3.04-8=-68
”3 %F—b=7=;i‘5+%‘3=7=>%+2—7=>%=

-y =12=

— - _ 1 oty _ —
) £=15,6) L=1: 15_3,3)—}_ (§)+§ 2
><15+1=31-r) =g_;_%.g=g_%:(§)=g_

15_22_17 .
a)—é—l+ =>n=136 25 =2435n=
= 1,5; B);——n 1=n=123; )45_7"=f
—7=>n-—135

a) & 2 2%, Us ropoja B HepeBHI0 BHIIIH ABa
neiexoaa. B'ropoﬂ newrexof IIEJ €O CKOPOCTbIO Ha 1 kM/u
6oJible YeM NepBHI, ¥ NpuLIéN Ha 1 yac paubiue. Haiinute
CKOPOCTH NeEILEXO/I0B, eC/H PacCTOsHHE MeXALy rOpoaoM H
nepeBHeH 12 kM.

6) - +2 = ;62 Karep npoxoaur no peke Mo TeYeHHIO
24 KM, a NpoTHB TeyeHus 16 KM 32 OIHHAKOBOE BpeMs.

Haifith co6GcTBeHHYI0 CKOPOCTb KaTepa, €CJH H3BECTHO 4TO
CKODOCT TeueHHS peKH 2 KM/4.

B) 20 = 25 211+ {iBa TypuCTa BHILUIM OJHOBPeMeHHO. Bropoii
TypHCT waa co CKOPOCTBIO, Ha 1 KM/4 6GoJibllle, YeM MepBHI.

H3BecTHo, 4TO 32 OgHO W TO e BpeMs NEpBHIH TYPHCT
npouwes 20 KM, a Bropo#t 25 kM. Haiinute ckoJbKO BpeMeHH -
6bIJlH 'rypucm B ny‘m

r) ; — - a:i-{—2 = ;. Haiigute ckopoCTb JABH)XXEHHs BeJIOCH-
nenucra ecJlH JlBPll‘aﬂCb CO CKOpOCTbIO Ha 1 KM/4 MeHblle
O6LIYHON OH Mpoe3kaeT paccrosnHe B 10 KM Ha 30 MHH.
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MeJJ/IeHHee, YeM npoe3dxasi 9 KM ABHraschb €O CKOPOCTbIO Ha
2 KM/u GbicTpee 06BIYHOTrO.

§2. OcHoBHOe CBOMCTBO ajre0panmyecKoi apo6u

b . 2. 2
ZL]2) % - #20) -§ = 25 w) 2 = i) B -

ps "
[2.2.] a) na, Tak kak n(§+y) = 6) HeT; B) [a, TaK Kak
a?—ab __ a(a—b) _ g-b.
e A % " Hehk?l 2% sy _ 16
ab __ 5a. _ 2k. Ty __  16x.
23] a) 32 =3 6 ¥ =% b) 63yz Tz
r) 185°¢2 _ 27,2
25¢%p 5P - \ , ,
4-(a— b! 13(z+4)° _ (z=+4). 8(k+1)* __
2.4.] a) 5(a—b) (a 5 0 @iy = 2= B aen)® =
— 8 . ) 48m(2m— n) _ 4m
9-(k+1)’4 60n(2m n)® — 5n’
2 3 12 . 3
[2.5.]2) 5o = 55 = 5)4—43);—=2=49,F)g—z=6.
64 _ 43 - 28 . 625
a 4_2=4_46) '82—3=—?3'=3,B)5—5=
_ 2525 _ 52.52 ) _1
=75 T B~ =3
3,124 33 344 3 4,44 7.44
a) 335.42 = 3&.42) = 335342 = 35:7; = 32 4?2 = 9x
7.982 T.97.72.42 11
x 16 = 144; 6) 4528 = TLL® - [0 — o7 = 128;
625-15% __ 54.53.33 2 115.56 11856 1
B) g = grg =0 =25, 1) 35555 = grssi = 5

5a __ 5a-8 _ 40a. 26m _ 13m. 3k _ 3k-7 21k .
[2.8.]a) 32 = Se8 — 40e; ) 2 — 1dm; 5) 38 _ 37 _ Tk

168 .
a) _2_2 — 2612 __ 24b. 6) S5an __ B) — 7sa _ Tas.
od 3a 3 3a-12 36a’ 36a2 360.’ — 36-a 36a’
r) 1082 = 36a-
2) Somr = Tamm) 0) 25 = my = T B) dami =
39k Ok r;"" Bon T, 14mn m
2:7mn ~_ l4mn’ ™™ 7m 2n = i mn’
211 a) 1 13z 6) — 3z . B) 2z _
- 8cy ~ 8xydx 24::!;2 120z2y — 24z?y’ 3y —
_. 2z-822 _ 16z3 . r) 22a2y? lla.
- 3y-8x2 — 24:1:2y’ 48:1:2y3 = 24::1:2

35 2 2 2
2.12.) a) 192° u 35 6) 3 u%s)—zl;"uﬁ%;r)fm

a) jfy u ﬂz—y—’-’l 6) & £w~:i)J-r(Z+y); 5) S2(et)

" a,z_r) 5b”5+b H___
a+9’ 5+b 5+b°
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+b)? 3413 —~b 2b
a)ii'zu%z—,w D ) Ny 2t

2 T z+y z+y ;
) 242, 278
I‘) z—2 H z—2

10a 10ab. .y 21d , 43c. ) 80¢2
a s HUR A DI U SR -

b 1lla 40a
a) 3a 26) 24c Y 8c’ B) 1 10b H 10b’ r) 432d H m
a) y_ H ;:_y 6) 2a262 H Qabzbz; B) %i H T,,T:za )

t3
Bt
2(a+b)b y 2a=b). 2144 25¢c4 z(3-z)
a) 10a5> 6) f50ea ¥ 1s0sa> B) “izmy
3y(y+2). r) 20n" g 83mt
12zy 270m?n 270m?2n -’

2
[2:19] a) 2% u 5% 6) 2 u B B) 2 m g r) AT

mﬁn
n3 °
z'a’v 5(1—3) 3 . 18ac ,, d(c+d).
a) § ; 6) 15:?3;2 H 1555775 B) Gogs ¥ “6ag
15ty 8t.1:

l") 20z%y? H 20::21/"
4m(7T T —-4m) . 5525
a) 30a3b8 H 30a3b3’ 6) ;’;(23:1}) H ;S(Sm”:g) . B) 14Op5qcs‘
_16¢%°¢ . r) 5(2y°—x) . 2-(8y+5z%)y?
T40pP3 120z%%° 1202453
ab 13b(a+b) , 1+4a)-(a—4 aZ-(a—1),
(z—y .
B) Tt M 5a ) Ber) M e
bla— b2 . +1 3 . +d
a) aE‘;-—l) a(a;l)’ 6) 2%2—1% c(cc—l)’ B) c(cc—
Cc— 2
clc—d)’ r) y(y+z) H 3Ta)-
bla=b) .. 2-(atb (a—1)? (a+1) 3-(m—-n)
a) 215&——3) 2a((‘¢11-b) ’ 6) a’a(a—l) at'i ?a—l)’ B) m(rr:+71:)
U n{m4n) . l") m(m—4) U (m—2)-(m+2)
3Im(m+n)’ m2.(m+2) m2.(m+2) °
34 b—2 a+2
a) ef—zss)“ ezll(e’ 3?) a-jb(b+25 H _:b(b+2’§’ B) 8:c+8e
18y . T— x(y—
8z+%y r) zyy(z—y) zy(z:':—y)’
— —b)? b
a) 5':1(;2:3-1) H 6?,EF62); 6) bg,a_l_,bz H ':(izajbz)j;
) (g+10)* 3‘1(4—10) r) ($+L (z-1)
q°—100 —100 * ) y@@-1n Y y@@-1)

3c(c— +d)-(c+3 3_g 2-z)? |
dTi‘lﬂ—%z S_TM__ch aa > 0 = M 2 )
) (:c 2)- (z+1) 2y(z—-1) . ) (z+1)? z3-1
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— (20t} +(—(s+tNt\ s+t _ [ 28t—(ts+t*)\ a4t __
- s—t)(s+t)2 2t T\ 2(s—t)(s+t 2t T
_ t(s—t Eﬂ ﬁi ts+t) _ 1.
T\ 2(s—t)(s+t s+t — 22(g4t)t T 4

l‘) 3a+4b + b—a , 3a—b __ 3a+b 3a—b

a?b—ab? 7 "ab " a®~b2 — abla—b)  ab(a+b)

_ (a+b)(3a+b)—(a—b)(3a—b) __ (3a’+4ab+b2) (302 4ab+b’)
- a.b(a—-b)(a+b) s ab(a—b)(a+b)

= BENETH =~ GEHEED
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- a) 4m24am41-—4m244m—1  5-(2m-1) _  10-(2m-1) _

Tn—l) m+1) dm — @m-D@mtl)
—2m+1 =7, 6) npu a =23, b= 33;
a(b+a—b+a) (b+a)2 bta _ 56 56
(b—a)-(b+a) ~ ~ 2a? ~ b—a 10 —

htin _ cmemtEvem 2z

T Tz — _ (= Ed z—y)-{(z - - x.
6.9.] a) =fr—=pr = Ll Loyoi - 22 — 2%

x+y z-y (:c-+-u3 (z—y) (z—v)(z+v)

2 r—2 224 —2z42z—x
6) z _z2 = z(z2-z — iz__ l.
: .;!i__: 3:2;?zi—m:’i33 T 4z2 T 4
1 zty — Edd ) 2
B) Ty =_-;v — (3+v) (;: u)+(-‘=—1;)4'_(:+v) — % — ,z_;
z+y -v (z+v) (t—f) (z—y)-(=+y)
1 z2—x+tx —5::+
l‘) =_'_;2—_= _ te=1-(e?-z) __ 2x%-6z+4 =9

____ 4?2 222 - 9z — zT—z) 2 32—3I+2
Tz (z—1)- it -z
G100 (855 + 35) 58 + 2 -
S5a~—1 a+l az+5¢1 a+l
(a®+6a+5)+(5a%+24a—5) \ —5a+1 + a?45 _
(5a—1)(a+1) a(a+5) a+l —
_ (_2-3a(a+5) ) —Sa+1 | %45 _ _23a(a+5)  —Satl | a’+5 _

(Ga—1)(a+1) / a(a+5) " a+1 — (5a—1){(a+1) a(a+5)
— 23a(@t5)(-Sa+l) | o?+45 _ _ 23 4 a’45 _ 1(=6)+(a®+5) _
- ESa 1)(a+1)a(a+5) a+l a+1 a+1 a+1 -
_ (=6)+(a’+5) _ a®—6+5 _ _ (e=D(a+]) _ .
a+l e+l T a+1 a+l i

-3 b-3\ Tb-4  b2-14 _
6) (75-% — 5=1) sb=3e= T =
(=) (b—3)+(T6-4)(~(b=3)) } _7b—4 b2—14
(7b—4)(5—4) 37535 =
BoTb4l2-T425b-12) Th=d_ 4 B-14 _
(To—2)(6—4) 35(3-b) 74 =

_{ 2:3b(=b+3) Tb—4 +bz 2-3b(—b+3)(76—4) 4
= \T=40=- 4) 36(~b+3) | —b+4 _ (76—4)(b—4)3b(—b+3)
b2—14 + b2— 14 2— (b2 14) _ 2-b2+14 __ —b°+2414 _
B 4 o+ = b—4 b—4
—b2+16 —b2+2‘ C)2 b? (22 b)(22+b (4—b)(4+b) _
-4 b— b—4 =

=& b+4)gb+4) (b+4)_
3 . 2 _ 3 2b_ 3 .
[6.11.] a) (a—w*a—&zﬂ) : (#b—;“_—b) ————,—“mb)“ :

a?—ab—a® _ _a?b_ _ (atb)(a—b) _ a(b—a).
(a+b) (a b) (a+b)? —ab a+b
6) . z__ _ 244 2 z2—2
4z2+16z+16 ‘\22-4 T 2.2-8 " Z%+2z) " & (z’+4z+4)

z_ z2+4 _ — _z=2 .
2-(z=2) 2:(z—2)(z+2) z(z+2)) T 442
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. (Z2422)2-2°—42-2(2-2)-2 _ _ 2-2 | 2z2(2—2)-(242) _
2z(z—-2) «(z+2) T 4(z42)% 4z—42+8
2z(2—2)?

T 1(2G-2G+2)) ¥ ek

30m2—15m , 8-2m __
a) (3+2m - 5m) 8m3+27 T 2m—1
10m? 8m3427

— 8-2m _ _ _15m
3+2m ~ M) PomI—15m T Im—1 = ~Im+3 %
(2m+3)-(4m?—6m+9) | 8_2m __ 8—2m—4m346m-9 _ 1 _ .
X 15m(2m—1) + 7m1 = 2m—1 =1-2m,
6) 9n?+3n-9n? (3n+1)-(9n°—3n+1) 4+ 9n=3 _ 9n=3-9n43n-1
In—2 3n(2—3n) n—2 3n—2

2_
= _oniolintt g gy

2
9n—27 3n49\° . (1 2 1 \Y_
a) In2-n3 ( n—3 ) (3n—9 + 9—n2 n’+3n) -

= =21 (3n+9)*-(n?+3n—6n—3n+9) _ 9n—27 + 9-(n+3)

— Intond n-3)"3(n=3)(n+3)n__ _ n'—n® T 3(n-3)n
= m=27 | 3ni9 _ 3n’+9n—Ont27 _ 3-(n?+9) .
— 3n2—n3 (n—3)n - n2.(n— 3) = nz (n 35,

6) (555 + 7% 2p+q2 (1+ 4};—‘1—4) e
— —4p—2q+6<1—4q+82 +4p°+ - L4pP—q¢® _ 1
F—4p° ‘ng?—%—q‘ Top =
= _ k=16) _ 6k+4 _ k-4,
a) ;53¢ (T“k s + ok — ok ) a—k? = k=3 °
80k-t2k’—4k+k3+2k’+4k 16k7-32k-64) _ 6k+d _ k—d

(x—2)-(k7+2k+4) -R* = 2%
o (e=)-(K+2k+4) _ 6ktd _ (k=4)-(k~2)-(K*+2k+4) _ 6k+d _
k3,.‘—12k2+48k—64 (4-k)* (k—2)-(k—4)® T 4-k)?®
=51
6) (et — o + 20 s e+ P =
_;__ 3mn’+2mn?+3mn? mi-nt + — {m?—n?)-(m?+n?)
(m+n)* (m—n)’— 8mn? n’—m2 (m+n) -(m—n)>
+ 2n? _ m?24n? _ 2n? = 1.

n-m?Z - mi-n2  ni—mi
8y’+2y _ _ 2y+l . 2u+1 _ 4yP+10y\ . L _
m ( 8y3-1 42 4+2y+1 1+ 4y?+2y -
o 8y2y—dy?4l 4y2—2y—4y2—1+10y .9 2y—1 -
= S2y—15-24y7+2y+1) 2y2y+1) Y= -1yl
2y—1

2y+1 .

£+9 + g3y+9;’ _ P+9y+3y2 -y +27+
27-3y 3y+9 y—-y> 3(3—y)-(3+y
2,(3__
x ¥(3-y)

(31/+9)2 )(3—y) — — ¥
(3y+9) 9% (3—v)-(3+1)-(3y+9)° ~ 9-(B+y) ~ w27
53

It




6.17. ( -2 Z’+2z) 22=2244 + 2242-2 _

z34+48  z-2 8 2244
z 222(z+2) 222244 + z(z—1)+2(z—1) _
T \z2 T )T -2z+4)(z-2) 23 2(z+2)
= {2 — 23 22244 (z=1)(z42) _
T \z-2 T (@ 2249)(z=2) 23 2(z2+2)
—  (F=2z4+4)2+1(—29) ) 2 _2z+4 + (z—l)l
=\ (=2 (zf=22149)
(22 —224+4)2+(—2%) 2 —2z+4 4 221 z 1_
(z-—2)(z7—2z+4)
_ 2z 2z+4 z—- _ 2z . 2z+4
- z2—22+4 + 5 —22+44 +
z—1 2z§z —~22+44) z—1 __
+ 57 - 23(22——2z+4) + 5
—_ _L + i:'_l — + Z; . 4221
_ 1(—z)+2(z T (—z)+2}z—-l) —z+2%z y 2 -2
- 22 ; 22 - 4
18:z:y + . 4 _ _6y—9z +
2y+3z 2y—3:: © \ 4y?—922 8y3+27z3 2y+3z
+ 1. 4 3-(2y—3z)
2y—3z ° \ (2y+3z)-(2y—3z)  (2y+3z)-(dy>—6xy+9z3)
— 4 _ _6y—9z _ (2y+3zx)-(2y—3z)-(4y°—6xy+9z ) _
— 4y?2—922 8y3+27x3 2y+3z)* -
_ 18zy 42 —6xy+9x _ (2y+3z)° _
= gutss v myisr = 2gtse — 9T T2

2—a+ 2. at2 _ 2-a  4a742a+1) _ 2—a+
1- 2a * \ 4a®>—4a3+a 1-8a® '~ 2a?+a - 5

+( 1 \2. (a+2)-(142a)—(2—a)-(1-2a) _ 22 )2X

1-2a ) - \ a(1—2a)*-(14+2a)
a 2a)*-(142a 2 a(l42 ) 2—-a a. 14+2a __
(a+2) (%+2a)) ((2—a) ()l —2a) __E+ 10aa St + -

b®—2b+4 | 20%4+b _ _bt2 L4 b4
42 -1 548 26°-b /] © B®*+2b 3—-6b

g b(2b+1) b42 bi4 b? b —4b--4

._4
(@ -1)-(b+2) b(2b—1)) . b’+2b 3—65 — (2b-1)b(b+2) *
b(b+2)  b44 _ b4l _ 4ole2e 1
4 3-6b — 1-2b 3—-6b 3-6b ~  3-

1 3 3 _ 4z-1) _

(2:c+1 ~ &1 T 4:1:2—2:c+1) ' (2"3 2z+1) =
_ 422 2741-346243  4z°42zr—4x+1 _ (4z’+4x+1)-(4z?-2241) _
(2z+1)-(4z2—2z+1) 2z+1 (2z+1)%-(4z2—2z+1)

ab b ab a2b ab?
ar bz azh 4 _azh_ a-b + a-b —
a+x z—b a+22 ab ___GEb b~ a2-—abtad ab—abib®
a— a-b a—b
2
— t:lzb + abb2_. —_—b+a=a+b

o4
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_ .zl _ z-5c43 _ z’4+4s43+48z-4s7-12z
: H+ s 2) ‘T3 2z 22(z+3)

x Tt3 ::’—5::;{; _ 3(3-=?) 2 5243 _ 3-3z _ z?-5z43 _
z+1 = 2z(z+1 2z 2z 2z
—d -
=2z = ’(gz’) 22z = 1. (2 - z), cnenoBaTebHO NpH

T>2 BhIpaX<eHHe MeHblIle HYJIH.

6.24.] 12a—4a? 4.1 .( 4 _ 6a-9) _4aB3-a) , 1
2673 ' 2a-3 - \3a®—9 ~ 8a5%27) = 2a+3 ' 2a—3

4 3:(2a-3) _ 4a(3—a) + 1 .
Ba=3)(2a+3) ~ (Za+3)(da’—6a+9) ) = 2a¥3 ' 23 °
2a+3 4a(3-a) + (2a—3)(4a%—6a+-9)
(2a—3)(4a®—6a+9) /) ~ 2a+3 2a—3 2a+3
4a(3—a) + a’—ﬁaj: — 12a—4a2440%—6a49 __ 6a49 __
= 2a¥3 20+3 =213~
= "2a¥3 T 9

§7. IlepBbie npeacTaBileHHE O PallHOHAJbHBIX
ypaBHeHHSIX

-a) 22l 0= 72-21=0=> Tz =21 =z =3
6) :,+1—0=>a:+1—0=>:t:——1 B) #tl2 = 0= 3z =
—12-—0=>a:——-4 r)m—0:>2a:—0:>a:—0

a) Bl — 02 3241=0=z=-}; 6) &1 o
(-"3+3)(23—1)—0=>z——3 un z = 1; B) &= 18=>6:t:—
~18=0=z =3;r) EHNED) o (54 4)(z- 5)—0=>:z:—
——4Hme—5.

[73]a) 25X =03 22432=0=22z(z+3)=0=>2=0
win z=~3; 6 %2;31—0=>4z ~1=0=>zl=i=z=
=41 8) T4 — 0= 22 -4z - O=>:z:(:1: 4)=0=>z=0

4-9z? = = 4 =
mma:_4r g =0=>4- 91?2 = 0 = 2 =3=>I=

=+2.

3
Bo Bcex mpumepax llp06b He MOXXeT paBHATbCA HYJIO.
[75]a) 22+5=0=z=-3,6) z(z—2)=0=>z=0

Hnnx=2;n)3x—4=0=>z—§r)z(z 1)=0=z=0
HIH z = —1.
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a)4x 1=0=z=g 6)(23:+3)(.7: 5 =0=>z=>5
HJ]H:L‘-——-z-, B) 5m+2-0=>:1:——5,r) (2z-1)(z+3) =
—0=>m——3mmz—%

[7.7.)a) m* +5m =0=m(m+5) =0=m = -5 uau
m=20,6) pP+4p=0=>p(p+4) =0=p=—4
p=0;8)n’~-Im=0=>n(n-9)=0=>n=0umn=29
2 16q—0=>q(q—16)—0=>q—()H.nplq—16
):c ~100=0= 22 = 100 = z = £10; 6)4:1: -9 =
0:>:c —2:>m—ﬂ:3 B) 22-36=0=>22=36=>2=
=46;1) 922 —1=0=>22=§ >z =+

[7.9.] a) 1c_4’5—0:>1: —4m—0:>m—4 z # 0, TaKk Kak

4z # 0; 6) ;Zﬂg—ﬂ:x +3r=0=z=0, z# -3, Tak

Kak 52415 #0; B) T&2 = 0= 22+ 52 = 0= 2 = -5,
x # 0, TaK Kak 5z # 0; r) £ _ 022 -Tz=0=z=
=0, z # 7, Tak Kak 3z — 21 # 0.

CocTaBUM cHCTeMY ypaBHEHHH:

22 —-25=0 =27
a){ =>{ =z =25

I:’/

3z +15#0 T # -5
r =16
6){"’2136#0 >{z#0 =>z=6
T # —6
5) 22-49=0 _ [z=47 _ _ .
4z — 28 # 0 TH#T o
r){ =>cx#0 =z =—-8.
z(8 — x)aéO z 48

[711.])a) t* =81 =t = +3;

6) {a(a-—2) -(a+2)=0
aF# —2

B) y' =16 = y = +2;

0 {d(3—d) -(34d)=0
d+# -2

Jnsa nauana yMHOXHM ofe 4yacTH ypaBHEHHS Ha

3HaMeHaTe b, TOrja MoJyuyuM: a) 5 —2x+1 =5 = 2z =
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=44 =2;6) 10-3y=-8y=5=-10=>y= -2
B) 32— 14 =-2=32=12=>2=471) 2t+9 =
=20t=>18t=9=>t=1.

Ias Hauana usbaBumcsi OT apobei, mepeHeceM 3Ha-
MeHaTeJlb OMHOH APOGH 32 3HAK PaBHO, TEM CaMbIM MOJY4YHB
He HeJleHHe, a YMHOXeHHe, TOrAa MoJyudHM: a) Sa = 4X
x(a—3)=>a=-12;6)3-(6-v)=4-(20—-1) = 18 —
- =8v-4=>1lv=2=>0v=2 B) 3-3¢=7-(c—
-1)=9=7c-T=>2c=-T=>c=— ;r)4 5+2)=
=5-(3s—-5)=>11s=33 = s=3.

Jas Hauana yMHOXHM ofe 4acTd ypaBHEHHA Ha
3HaMeHaTeJlb, TOrAa NoJAy4YHM: a) 3n+75 =6n+42 = 3n =
=33=2>n=11;6) 2°+2x=2z+1=2>22=1= z = +1;
B) 81‘+3= 10r—1=>2r=4r=2;r1) 22 -3z =4 —
—3a:=>a: =4= =42

a)ﬂH_3 $+3:>m-a::>a:(m—1)*0:>m"0
HIH T = 1; 6)—V; 3’—=>5y —1=9y2+3=>4y% =
—4=>y—1:>y +1; B) —32_“°z=>a:2=2a:=>a:(a:—
—-2)=0=>z=0 uam a:—2 r) 3"2"'5 2%223;,3,524,5:
~9+m%¢ﬁ—4¢t_i2

292 22 _ :c—4_
z+2_x+2=>z-|;2—z+2 0:>z+2 0=z
—9 = _ -z 4z _ -
2-—0=2>x—2 6) x+1—x+1=>:+1 20:>:z:—
=0,8) 2t = L. oz Hl _ 2 g 2l -0

E‘—%@f—ﬂl—O::'x+1:0=>z——l r) Z =2 o
ﬂg252—0=>a:—0

z2—-1 _ 3z—1 z2—4 N z2-15
LU0 S5 s3 2 54 =02 o0 0 o

I'— — X o I-—I
—m+5=>x+5 0=z=0; B) & =

x
=0=>z+1=0=>z=-1;r ——-———1‘1"‘_3:2:.1_4:>le2"" =
=0=>—(4+a:) 0=>z=-4.

2_ _ —6)2
) F3 8:: — 4:_26 = z3 ;2:;—}—36 0 = 52—62 =
—0::«:—6 O:x_6 6) dz=l _ z5 , dz-l-(oth)

~ - 2]
=0=>3: 6_0=>3-—()_ He'r peIlCHHH, B) zx.|.156$=

__ 62—25 T +10:z:+25 !:£+5} . _
=235 = 505 0= =75 =0=>r+5=0=>z=
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_ _F. Tz+4 ___ 3z—8 Tr+4—3z48 4x+12 __
=510 Fs =T =2 T =0=> 5 =
=0 =4 =0 — HeT pelleHHH.

a)“ “;3_—1—>5a—4-(a—3)=—2o—>a=-32;
6)§++ 1 3%+p+12=1-1594p=-Tp=-1;

1
B) & 3°51—2—>2c ~(8e— 1)—214—>—c+1—28—>c—
= —27; r)—‘l =14 2-9- "20 & —5g =
——3—)q—%

720 ) * %z—s=%-=>8-f-8=g:——;-=% :
HeT pemeHml 6) =+ 55 =3 = Stz =1 o 9x
x(2x +:c+1)—2:c +2:c:>2z +22 = 0 — HeT pewenns;
B #%*l 25 1=2— per pewienHs;
r)”—l 53::.?,ar,- -2 (.1:—-2) 1.(z-2)3z = 3z2-
—21:+4 3:c -2z =222+2=0 -—HeT KOpHeH.
[7.21.] a) a,:Jr2+z_2 =1=>3.1:2——2~(a:—2)—2;‘ —4= 3z—
—6+22+2:c=:c2—4=>5:1:=2=>:c—- ; 6) 2”1+z+1
=2=>2a:(a:+1)+3 (x—1)=2- (a? -—1)=>2.1: + 2z +
+3c-3=222-2=5xc=1=z=02 B) - 3+z+3
=1:>:c+3+z(m—3)—m—9=> =125 7=
=6, 1) ;5 z+2 —3=>3:c(a:+2)—5 (x—-2) = 3x
x (z? 4)=>3a: +z+10=322-12=>z = —22,

1) Ilyctb £ — CKOpOCTb BEJIOCHINEAHCTa, TOTZA
CKOpPOCTb MOTOLLHKJ]HCTa 2,5z, CocTaBHM H pelIHM ypaB-
HeHue 20 — —252)50 S =25 = 0 _ 20 _

z 25:1: 2,5z T z
=%=>%—%—0=> 60225"” = 0=z = 12. 3) cKopocTh
BeJlocHnenncta paBHa 12 kM/4. CKOpOCTH MOTOLHMKJHCTA:
12-2,5) = 30 kM/u.

Mycts = — ckopocTs mnepBoro astobyca, TOrAa
1,2z — cxopocn BTOporo. CoCTaBHM H pelIHM ypaBHEHHe

45 45 54—-45 __ 03z — —
L4 =025 U8 =02 5 9=03 3=

=30 KM/'-!
[7.24.] Mycts z — c06CTBeHHaﬂ | CKOPOCT KaTepa. CocTaBHM

o e e 5 15t =3 L5
=2= z—ﬂ—sﬁf 2y =2= 16— “32-2. (z+4)(z—4) = 16z

~-32=222-32=>8r=2=>z2(x—8)=0=z =8 KM/u.
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[Tycts £ — cobeTBenHas cKopocTb Katepa. COCTaBHM

H peluHM YypaBHeHHe }lf—é =4 18-(x—3)+6-(z+3

z+3)(x-3

=4= (ﬁ;ﬁ% =4 = 24736 = 4-(z+3)(z—3) = 24z —
— 36 = 422 — 36 = 6z = 22 =>:1:(1: 6) =0=z =6 KM/u.
- [lycte £ — cKopocTb TIpy30BOM MalUMHBE, TOrAa
1,5z — CKOpOCTb JIerkoBoit Mal.UHHH. COCTaBHM H peluuM
ypaBHeHue 400 _ 400 —31 =10 o 000400 - 4 5 20 =
=3=>8=3 1o oo 40 = L0 = 400 = 10z = = = 40 KkM/u.

m [Tycte z — ckopocTh aBTOGyca, Torpa 1,2z — cKo-
poCTh MOTOUMKNHCTA.COCTaBMM M peilinM. ypaBHenue 190 —
_113?:=15+5_12)‘—“%05'—3=>3§£_m_£=
=0=z=50 KM/4 — CKOpPOCTb aBTOGyca, a CKOpPOCTb
MOTOUMKJHCTA 1,27 = 1,2 - 50 = 60 KM/u. _
[7.28.] a) 2"’:5_ =z=>22-1=2’=22=1=2z=
:I:l 6) :-:+1 =3z = 322+ 2 = 322 +3a:=>:c—3;
B) 32’4 _ 95 = 342 — 4 = 212 =22 =1= = %I;
r) 23 =5z=5:2-3=522-10z=> 10z =3=>z=
—03
[7.20] a) B =2 +1 > 322 +1 =222+ 2z = 22 -
—2:1:+1—0=>(1:—1) =0=>z=16) 5 =7-
-1=2222-5=22-1=22=4= 1 = 42, B) -5—"'—2-'—"@
=z~ 2= 5r — 36 = 622 —12:z:=>(:z:-—6) —0=>:1:—6
)2""13-x+2=>2a: —13=z2-4=22=9= g =43.

Jlna  Hauajna  cOCTaBHM  CHCTEMY  ypaBHe-
. z(z2-25) =0
HHil:  a) =z =0 =z = 5§

T # -5
d _
y" =256 z (36— 22) =0
6) Sy#0 = y = 4; B) 246 ==
y# —4
y! =625
=0=>zx=-6;1) {y#0 =y = -b5.
y#5
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[7.31.] YMHOXMM YHCAHTH Kaxpoi Apo6M Ha 3HaMeHa-

TeMb OPyroi ApoGH, TeM caMbiM M36aBHBIUHCH OT ApPOGH:
a) THr = X 3. (22 4+42) = 2z(x+2) => 2° + 8z =
—0=>2:—0 HiM z = —8; 6) c+3—E—J_L§=>(c—2)2=

=(c+3)* = P—dct+d = A+6c+9 = 10c = -5 => c = —3;
B) ’2"5”=1(}:>9-(:c2u-51:)=7:c(:c—1)=>2:c2—38:l:=
=0=>z=0mwmz=19r) =% =23 o (z-2)x
x(z—4) = (x+2) - (z+3) > z?—6z+8 =z2+5c+

+6=>11.7:=2=>a:=%;

[7.32.] a) 22+ §+1 3:>3a:(a:+1)+(x—1)(2:+3) 3x
x(a: —1) = 322 +3z+22+22-3-322+3 = 0=> 2% +5z =

=0=>2z=0 uH ¢ = -5 6) 4a5=(i::é> = £ -

i__l,(i‘:—;) =0= (a—1)- (4a-5) — (2a—1)® = 04a? —
~9a+5—-4a’+4a-1=0= -5a=—-4=a=08 B)

12_:: +”—_6—2=>2a;(2:—3)+(a:+3) (w— 6) =2-(z2-9);
272 —6r+22—-3z-18=21:2-18=3 2> -9z=0=>x=0
b (=1 _b
MMz =9T) (b+3) *ﬁ%:"(ﬁi%’—b_i%—():"(b‘l)‘
—(b+1)- (b+3) 0=0-2b+1-b2—4b—3=0=6b=
=-2=b=-1

25 =
| 2) (a:—-4 z2-16 —16) -5

3(x+4)-25 —4)(x 12—z?)+3z+43z+(4—25
=0= X )1—4))@&4))( =0t z()z—f)(:::;)( 2=

6x—x2)-9
AT r =0=>—(z-3)2=0=>1=3

ol

=0=>

—5)z—3(z+1))+19
6) (31 — %) + ity = 0= e =

=0= E8HE gy @A g (z-4)2=

— 0= z 5(::+1 z—5)(z+1
z+5)—2 xz—5)(z+4
o) (sks — i) - £ = 0= (e
_ (z—z?)+z+(20-21 (2z—z?)-1 _
=0= zz = ersn Y=0= xf5)zz+5 =0=-
_zz_g%=o=>_(z_1)2=o=>z=1;
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6 4 6(z—3)—(z+2)z)+14 _
) (a3 - 73? + ey = 0= RS =
6x—18)—=z2)—2x)+14 dz—x%)—4
=0= (€= (z—3)?:z:)+2)z) =0= ((a:i3 zz+2) =0= —(.’l: -
-22=0=z=2

734] a) £285 + =412 = 3o = 3. (2% 4+ 32) + (2 + 12)
x(z — 3)—6-3z = 0; 322+ 9242°+92-36—18z = 0 => 4z2~
-36=0=>12=9=z =123 6) g—;(fﬁ;; 22 - 3x
x(:1:+2)—6—(21+2:1:):1:=0=>2:1:2—2:z:=0:>:1:=0
Hn T = 1; B) 575 z%:%g—ﬁ:'4-(xz—z)+l2x—
—(z+2):(z4+6)=0=>322-12=0=> 22 =4 = 7 = +2;
r) 1 — —=o— =§—:—;’;:(5_—a:)—5—:1:(:1:—7)=0=>—:z:2+

+6xr=0=z=0=z=6.

) ;- = 2 r(@+2) -4 (z-2)

=8=12-2r=0=>2=0wmz=2;6) y_—t_21+_2__;4z____

3r—x2 3—-

]

=0=>3z+27+3-(3-z)—422=0= 412 =36 = z° =
=9 =1 = 13; B) #w%ﬂzzgfg = z(r+3) - 6x

X(z-3)—-18=0=2>122-3r=0=>z=0=z =3
r) 242 164% _ g 5;.242.(x—2)—16—2z =

z2--2¢
=0=>5a:f+2z—4——16—2z=0=>m2=4=>z=:t2.

c—2 c+3 _ 3c2—12c+1242c*+12¢418 __
a) 2¢+6 + 3c—6 — 0= (2c+6)-(3c—6) =0=

5430 _ _ >
(2c+%5:t(3c—65 —+02 = 50“‘:1 + 30 —10 = ¢ = —6 — HeT
KOpHeii; 6) i e L B (y+2) - (y-17) -
Ay -yy-7) =0= ¢ —Sy+ld-dy - y* + Ty

- — — . d+5 a—4 _9_
=0=2=1M=y="T 8) sg3 + 137 = 2
d+5 + d4 9 _ 0= 4d*+40d+10045d2—40d+80 .9 __
54-20 T 44¥20 ~ %0 = 20-(d—4)-(d+5) 20
_ 9d? 4 180—9d?—9d+180 _ o P
=0 ST = 0 360 - 94 = 0= d = 40,
a—2 _ _a—2 __ -1 __ 2a°—2a—a’*—4a+12—a?47a—6 __
l") a2—36 aZ—6a aa§+60 =0 = === aa(a—G‘;-(ai-GSl % -

=0:aﬁi§%lm=0=>a+6=0=>a:—6, HO TaK Kak
a # £6, To HeT KOopHe¥.
+2 -5 25 2 1
a) #2255 - 5% = 0= (£ - i) -
c+25 [ —c(e=5)+(c+2)(2(c+5))—(c+25)c _ .

~ 3c5y(erE) = 0= 3¢(c—5)(c-+3)

(
_ ((2c*+10c+4¢c+20)—(c*—5¢) ) —(c*+25¢) __
=0= 2c(c—5)(c15) : =
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_ ((262—c2)~ ) +14c+(5c—25¢)+20 20—6
=0= 2= 2c(c—5)(cc+5)c 2 =0= cic—5iig+5;
=0= i hteE =0 (10-10) —3c=-10=> —3c =

=-10 Se= P=3L4 :
3y— 1 3y—1

6) si=3 — =7 — 2;5, o)~ (=on)E D)~ Tl =
(3y 1)(2y+1)+(3 1-3(2y-1)y) _ (31—1)(2y+1)+(3 —3(2y—-1)y) _

2y—1)(2g+1 3(2y—1)(2y+1
((2y+1)(3(y 1?%(23;—)) )+3 _ 6y’ +((y— 1) ﬁy))(+%y+)3
32y—1)(2y+1) 3(2y—1)(2y+1) =
(6y’—6y )+(3y D4+y+3 _ 4y+2 2(2y+1)
3(2y-1)(2y+1) T 3@-D(2y+D) T 3@y
—mj—ﬂ_o:m;éo — Her

PeLIeHHA,

4(d+9) | d43 2 d+9
B) Jzﬁ—l + 5 tisa — P91 = 0= 55 3y t _(:Sd d-3) ~

g i 3)(5(d—3)2;(§;r(3)(g;;3)+ Pidrond
~0 L+6d+9) ((5d2—30d)+45))+(44°+36d) _
=V= 5(d—3)(d+3)d
— 0= APHEH(9-50)+36d+6d4(30d—45) _ o, _ 72d-36 _ _
= 5(d—3)(d+3)d = 5(d-3)(d+3)d —

=0=>ﬂdifg?ﬁﬁgﬁ=0=>36(2d—1)=o=>2d=1=>d=

2:::—5 _ 1 1 _2z-5 1 1 —
r) T5-87 — 3743z + =5 = 20-42%)  z(2z43) T (3==3) —

= (2((3 5T~ 2Ey) T iy =
— ((2x+3)a—z(22-5))-2(2z~3) _ (2z°-22%)+3z+2+6 _
2(2z— 3)(22+3)a: ) 3_ 2(22-3)(2z+3)z

4z+6 (2z2+3) _ 1 N .
= 2z-3)2z+3)z 2(2z-3)(2z+3)z — (2z-3)z — 0=>1#0
HeT pelleHHs.
12d-7 _ d-3 60d2—23d—7—10d2429d+3 _ 1 _
) BT g3 1 o OP-muolorags g

— 50d?4+6d—-4—50d2—15d—1 _ - _
0= (10d+17)- (5d+1) 0=>-9d-5=0=>d=—

15b+1 1842 +4+92b4-10— 1562 459b+-4 -
6) 142 =3 = (6-2)-(6+5) 3 0

3624151b+14— 3b= 3b 60 _
W 0=>148b+74=0=>b=

1
[7.39.] a) us ycaosus %l +3.0,5 =31 =>_+_+2_Z

N
il

—0:>—;—3—0:>a—-3 npH a—3ub—% HMeeM:
ol _3b=5-3=2.6) us yonosuss 552 -z — 4z = 35¢ +
+3—1 OTKyAa c.nenyeT 4TO € = 9; MpH c—5|~|:::-——111

uMeeM: 52z —dr = (52 —4) .2 = -3r=-3-(-11}) =
= 34.
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(740.]2) npu y = =3, 231 -y+ 3Ly 4y® = 21 = B2
ig=—21=>n—2 npun—2uy=— atl y+3"1
xyi+y =13, 6) npn z = -2, 3(s+2)z + (s—9)z—

-16=>95"+Ji§'—22+8—16=>3—1 npy s=1H4
z—05, 3(s+2)22 + (s —9)z — 23 = —0,875.

O-H-l

§8. CreneHb ¢ OTpHIIATENBbHBIM UEJILIM
MoKa3areJjeM °

B1]a)33=%=(4)%6) 132=

2 - 4
=35 =(3) 02 =g = ()" 3
a) a—5=(%) ; 6 cl =c4; B) d_3=(%) ;r)#:t?

a) (a-b)7" - (%,,)2; 6) T = (c+d)%;

8) (t—s)3 = (tl) M) e = (b + 12

84]a) 4-55 =422 =16, 6) & =b%a™" ) 2- 5y = 2
x 5=10; r)%—p2q'5

a) $=d-c% 6) L =t ) &=
r) 5 =p?’.

8:6.] a) (:+:, =(t+9) (t—9)7% 6) L = (k+1)°x
x(p—t) B) W — (a-b)?. (c+d) ; 5“;-:;2,:

2 -
= ()9 570

. m—l;

3

m

n—m) (m+n)3
[8.7.] a) 2 =21; 4_22,8_23 16—24 32 =25 64 = 26;
28=27; l=211=22 =2 ;
1

.hh—l
| g

i =2_6; _1_ —_ 7 1—_2; 8 —l —3’
o 1y-4% 1)-5. 1\—6 2 1 —7(.2)1
16:1(12) . 321=2(§1 ’ 641= (§2 ' 12184= (15) ' ?;_-
=1 (5)1?63 1= (5)1275 =(3)5 % = (i) y 33 T (5) ’
=(§)¥m=(§)~

a} 31=31;291=32; 3271=33 81—134 2§3=35
5:13—1;. §:31 -;2ﬁ:3 1;—§:3 ’12--?51.—3 6)1 3~5—
=(§)1 1’91= (32 2327=(§)3 ?81=£§Z ’1243 =1(§) ;
%=(§)i§=(§)"21—7=(%):%=(§)im=(§)'



) 36 "6—-2 6) 343 7—3; B) 65_5 =5_4; F) ﬁ =

=9- 10
a) 0,1 = 10~1; 6) 0,0001 = 10~%; B) 0,01 = 1072
_1) 0,00001 = 102—5. .
a) (3) 5 (3)

o) 52 50, 5715 575 ) (1) % (17 (1)
2

= (274)% = 28 = B 6 S =i = 5 =
=25, B) (128-276)" = (27.279)"" =272 = &4 = §;

2) (=3)7 107 + 40— (=2~ (=5) " (=)’
= 10+1+8+5—14——_137 6) — (3) "t 1—(&)°-
—(-0,5)" +(251) (25) =-2. 2 11— ( 22 +25=
=-358) (1) - @) - (1) +(-0,6)7%. (-0,6)* -
—(4%)° = 2272 (3)%+(~0,6)—1 = 0,5+27—0,6— 1 = 25,9;
D) (-0,5) (97 = (-2,7)° - (-2)*-1,2- (2) " = (-2)
x(2)—1~1+8-1,2—(g)2=—8-l—1+9,6 2,25 = 2,35.
a) a%-a% = a7! =§; 6) b*-b° = b1 = §;
B)d-d?2=d1= tli, r) m®-m~l =mi,
8.16.]a) kK6 : k1 =k";6) I2:1" 1 =013 B) 23 : 274 =2,
ny:y 2=yt

a)2a?:(2a)=3%-(£) = a3’ 6) 1,2272: (4z7%) =
= (2),3x3, B) 4m7: (13m=3) = 1. im0 igm ;r) 875
: (—7'_7) = 12r2.

a) 3m™2n3: 3m3nd = 3. 4m = 4m; 6) O5a2b 2x
x4a—3b3 = 2a—1b =2, p) Lt72s6. 1411572 = 1354 = &
r) 16p~1¢3 : $p~3 ~16 pq—28pq

a) (a —1) l=a=l6) (B-1D)12=1-1=0;
B) (b b3) b— = b(lbzbz) = I_sz’ I‘) (m _m4) m_5 =
=mt. (m—1)-m5=m=1

[8.19.]a) ab~ 1 +alb =2+ & = a0 6) 12 — 2l =
& L2y 202 (52— g72) = plg? (z—q%)=
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=p’q"- (”—L;;,f) =P - mn?-mPn=0- 1=
_ m®-nd
m2n2 .
_ _ _ l+l _
[820] a) (b7 +a™) - (a+ 0y = L = L 6) (o2 -
_y_z)_(x_y)le!?._ zzyhB) (m 2+n 2) (m+
+?) = e = Sl ) (@) (%) 2 =

(A R Tt
ab ) ‘ (sT? - t_——"’z))2 -
1,1 I +t _ st(s?—t
(G+D: -2 = (attm) = %o
= st (s —t).
51— . 1y =2 —15,
) S =t = (3T =9 = 9, 0) £ -
-—-2 — 4_5 1
16"
4 1 3 2 — x+1
a) (3-IZI+15 T z-1 =+ T 7 3@+ X
z+1 z2-1 z+1 ::2—1 z+1)-(z—1 z—1
6) (.20 _ _L __5_ _ z+10=5 _ 5
5-(z+5) =z+5 z— (z— 5) (z+5) 5- (:c+5) z—5
10 1 10 —5 1

~ @=5)@+5) _ -5 _ (z=5)-(z+5) (1:—5) (a+5) ~ 745"

5

2—-a——= 2 2
at?z __ 4-a*-5 4—a — _ 0.
e - R
1
6) == =3 _ 1-3(2-1) | z41 1
3 (z—1)— = z2-1 3(z2-D-1 _ 1-=z°

41

3 3

27 2 _ 3 3 _ 6 _ —
R e e
_ 6 _ 6) 9 18 18 _ 18 _ 2
- 63— 21’ 2: 1~ 2% -1

-~
-

1~ 4z2-1 — 452-1 — 99
) P = = = = 6
1— _2__,)-1 - 2—z-2z = 2-3z ~— 2-9/5 —
2z
6) 31(2 I)— — 3z — 3x — 3'(5 7) :5
(=) = 42z—-3z _ d-5z _ 4-5.(5/7) :

2_1 2y—x 2¥ _] 2 1 1_3
Ty - __ z _ _ 1. T —_
a) YD T yts T 7T T % 1 = —5 6) ;‘+§ -
_y=3z _ 4-31 _ 1
= y¥3z ~ 4¥31 " 7
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2"y 1 _y=8z =% 1 _ _y _ _1_ _
a) _;I;T%‘;_ T Ty y2—9;.;2 T y+3z - 1+3§ -
1 2
=1 _2.6y =ty 1 _yt2e 2% 1.y _ I _
1-01-53 5 ) ;17—;“7 z zy y*-4z? z y—2z -2

[8.29.]a) t=x"1, 42 —t+1=0;t=} =z 1=l z=2
6) t=2"2, t2-8t+16=0; t =4 = 2 = 4; .’L‘=%;
B)t=2"1 92 +6t+1=0;t=—3=>z=-3;1) t =37
t2—18t+81_0 t=9=1=
yi(zy~i-1)® (= +y- 1-—z~'y _ y*(zy~'-1)?
(¢(1+$‘1y’) 'z(zy“+=c“y)) "oy HL T az(ltaeig)?
¥ (2 +y7?) 4oyt _ (e-y)’y | (@ty)e _ z-y
2y 2+y—2) I-a 'y z(z+y)’ yl@e-y) =ty
-1
—n4bn —n_p-n _ 1 _
(z_:,,-n - z_nﬂ,_n) e

Il
w|
3
[V
|
Q0=

—

[~ er—

= a4+ b7 b _agM .1 aP 47 L [ 3Tt
m__‘lj an b7 ) (a Fb7 A bR ) (bt — gt e b)) (o b7t
’SE" a’SE" ’SE”
= 2R Ibh W EbT  anbn L TR _aft  ahipn —
Tﬂﬁ%*r:w T“‘"’R?“ﬁﬁ o pa e T amenan T
oG
— — — 1 —_
= @rxtm)anen (bﬂ—a“)u"b" = ST _Bh-a® - anib"_Hh-—a®
a"b"(b"—a")_a’ib"(a"+b"~) b —aB ol 4bn BN —an  an4bn
= ST e —a M F @ FET (@ F0") — (ahibn)P-(ah—an)?
(b"—a")(la"+b") (b“—a.")l(u"+b"')
= Qanbn+52n+(2bnan_02n)+(a2n_52n) = 4bTamt =
®" —an)(am+b")
(BN —am)(a™ +bT)
_ (Broan) (et 45,
- 4bma™ ’
1 —nn_n—n_l(_b:_g)_b"b" —ata"™ __
(@ —a ) =3 (&5 - F ~ Ay T
_ bnbn_ana bu+n_anan _ b2n_an+n b2n._a —
4(amb”y T 4(ambn) T 4(a"b") — 4(amb®)
a —a a —Q a
_ b 2_(an)2 b n npn [ n n+bn
- 4(am™d") (a“b") 4amb™
2a-"h2n h2n2. L 2.1p27
o -—-—2—-—‘5——5 = =
h2n—g2n (b"’) —((l") a"((b"—a.“)(a"+b"))
_ 262" 26%"
an((bn_an)(an+bn)) a"(b"—a“)(a“+b")’
1 _ 1
a—NT _p—T + a—Tfb—n - +_;r +
b—2n+(a—2n_a—nb—n) a—2Mjp—ng—nip—2n - 7 F
_— ) a o e
+ T "5;7 = T +
o™ ) a™bMt L h2N 4 g2 . 1
(S k) ridn B
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1 1
+ p—an = wgm s +

(unbn)(42n+(bﬂn_anbn7) anb™  anbh4b%n fa2n
a"(a"b2")
1 1

+ (bn_an)(‘ﬂn[ﬂn) = n_an | adnpin +

(a"b")(52“+(bn"—n"b")) ambn ¢2ﬂ+(52ﬂ_uﬂbﬂ)
+ ; = ! +

(¢n+bn)¢2nbﬂn - (b7 — an)¢2nb2n
u"b"(a"b"+b7"+az'§ unbn(¢2n+(52n_unbn
— a"br4b*ya?n | a2+ —a™b") _

+ (aP+bT)adn—npin—n == (an+bn)1anbn (bn_an)lanbn

1-1(ambn 537 a2
arbr4b?nqain | aln4(bPn—gmb)
S:l"-l-b")la"b" (bn_an)lanbn -
Q_an)(anbn+b2n+aﬂn)+(a +bn)(02n+(b2n_anbn)) _
(bn an)lanbn(aﬂ+bﬂ)1 -
b3n 3n)+(a3n+b3n)
= e arb (b = e e @)

Jomamusis KoHTponbHaa pabora Nel

Bapuanr 1

a—8
[1.] 3namenaten, nKpo6H @ oOpalliaetca B Hyb
OpH a = —7 U a = 12, 3Ha4uT NPH 3THX 3HAuUeHHsIX APo6b

He cymiecTByeT. Uucaurtenp a — 8 = 0, npu a = 8, 3Hauut
Apo6b paBHa HYJIO MpH a = 8.

@ a?—ac+2ab+b2—bc _ _ (a+b)3—cla+b) _ (at+b){at+b—c) __
b ab—c?+ac+b? = alb+o)+(b+c)(b—c) — (b+o)latdb-—c) —

- a

— b¥er

3—4b2— b __ (a—2b)(a+2b)—5-(a—2b) __
@ YnpocTH B ApoGe £ (tﬁk?b)gligéo = (a+)2(b—5)(3z+2l§+5) )

— (a+26-5)(a—2b) _ a—2b _
= (a+26-5)(at26+5) — a+2bts NONYUHM, uTO NpH a = 1,9 1

b= 0,55 Apo6b paBHAETC THorirs = 0,1.

145
2 . 4 + 4p _ 6p+8g—12p+16g—12p
9p—12q 9p+i2q 16q2 9pz 3.(3g—4q)(3p+4q)
—18p+24q 6-(3p—4q) 2
=~ 3(3¢- 4q)(3p+4<1) 3(3q 49)(3p+4q) ~ ~ Bp+ig
@ 8k+k2416 . 16—k  _ (k+4)? . (5k—1)(5k+1)
15k2+3k  °© 2Bk2-1 3k(5k-1) (d—k)(4+k)
k+4)(5k—-1) _ 5k2+4+19k—4 '
3k(4 k) — 12k—3kK? -
B4c?—a —  atbte | (bte)i-a®
B (emge) - e oge
- (atbto)(atbtc)(bte—a) _ (atbtc)?
2be(b+c—a) 2bc -
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YnpocTHB BhIpaxeHHe ( -y (5 +1 z —1) —

4 4z? 1 z+1 z?— = +1/
— _4r ., T
=21 E1E) = f.‘ , HOle‘-lHM 4To npn z = —33
225
541
BhlpaxkeHHe paBHseTCS J-_ﬁ_-,-,— = — = __26%1.

)

() (= ) =
=2225(d? - &) = 2cd(d - ¢).
_2ab_ 2a+2b) 20 4 b% 4ab+a?—2ab+b?

b o b
aZ-b? a+b 2-(a~b)(a+b) b— a+b—a -

T el

+ 7 (2d? - 2¢?) =

_ a+b)%-2a b

= tea=as-as=1

- 1) Mycts z — coGCTBeHHaﬂ CKOPOCTh KaTepa, TOTAa
BpeMsl KOTOPOe OH LIeJ N0 TEYEHHI0 PaBHO 2L, a BpeMs

121

ABHXXEHHSA HpOTHB TeyeHHA 2 CocTaBUM H PE€UHM

21 14
ypaBHeHHe 'ﬁ“ Tl —2_1 1-§21M T: :211 2 1

— z T — — 1
2) -2+ 2 "4=> ) = 1= 3=

2 1=42. 4—168=>:c -169=>x=ﬂ:13.
3) Tak kak cKopocTb BeJHYHHa HeOTPHLATeJbHasi, TO CKO-
pocTh Karepa 13 kM/u.

Bapuanr 2

[1.] 3uamenaren» npobu (T%%H-—"/ o6pariaeTcsi B HyJb NpH

b=13 U b = —7, 3HauWT NpH 3THUX 3HAUEHHUAX JAPoOb He

cymwectByeT. Yucaureap apobu b+5 =0 npu b = -5,

3HAYUT NMpH b =5 Apobb paBHa HYJMIO.

IZ] T tez—zy+y’ 20y _ _ (2-y)’+z(z—y) _ (z—y)(z—y+2)
Ty—y?+zz+22 z(z+y)+(z—y)(z+y) (z+z){z—y+2)

= =Y
T ozty .
- = _(z=2y)?—49
@ Ipp z = 35 u y = 0,75, z2—4y?+Tc+14y T
R 2y-—7)(:z: 204+7) _ x—2y—T7 _ 35-15-7 __ -1
— (z—2v) (:1:+217F!—7 (z+2y) — :1:+2y - 35+15 :
1 1

_ 1
fas T — G T A = T(Ga)  T0ar T
+ —  3a+2b—3a+2b+6a __ 2-(2b+3a)

Ba- AT = T onOen = T(e)Eeih)

3a 3a—2b"
5. SuttusSb=10 b= _ JG+D-5(+2)  (b-2)(b+2)
Tyb—14y 9y2-25 — Ty(b—-2)(3y-5) (3y+5)

__(b+2)?
— Ty(3y+5)°
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zty_z—y 2393

z—y =ty Y = _ (zH?—(z—y)? (z+y)2+(z—y)2
f{%+:—;} PGP T ()T ziy?

— 4=y _ 4

fpu a = 0,01, £225HL . (@L’?-T - ar:a) =

x 2-(a+2+a) _ (a=1)? 4-(a+1) _
4-(a—1)(a+1)—- m - “a-3 4.-(a-1)(a+1)—;3?‘- -
= {6=1)? _a-3 —ecl_ 001 g

2w (o) T (Bod) e -

b b6 ). 206 _ b _ BP-b+126-36  b(+6) _
b3-36 p b *bir6b ~ b—6 ~  b(b+6)(b—6) 2-(b—3)
6 _6=b_ 3

= s s = e =
[10.] 1) TycTb £ — co6cTBeHHas CKOPOCTb MOTOPHO#M JIOAKH,

TOTI2 BpeMH KOTOpoe Ohia ABHFadaCh M0 TeMeHHI _ig, 2
NPOTHB TeveHus -1%. CocTaBHM M PELIHM ypaBHEHHEe _ o5 —
- % =12 MHH = % Y.

2) e R L ((f+22;)(x$zz)2)) il =l s

—4=5.32.2=320= 22 =324 = r = +18.
3) Tak kak CKOpOCTb BeJIHYHHA HeOTpHLATeNbHast, TO CKO-
poCTb JIOAKH z = 18 KM/u.



I'naBa 2. ®yHKumus y = /. Ceoiicrsa
KBAaJpPaTHOro KOPHsi

§9. PanmoHanbHbIe YHCiaa
9.1./a) -8€ Z;6) —12€(Q; B) T9€ N;r) 15€ Z.
9.2.|]a) -10¢ N;6) -57¢ Z;B)0¢ N; 1) & ¢ Z.
9.3.| a) ucTHHa; 6) HCTHHA; B) JIOXKb; T) JOXb.
9.4.| a) J0Xb; 6) UCTHHA; B) HCTHHA; T)
9.5.| a) ucTHHa; 6) JIOXKb; B) UCTHHA; T)
9.6.| a) ucTHHA; 6) HCTHHA; B) JIOXb; ') JIOXKb.
)
)
)

9.7.| a) ucTHHa; 6) N0XKb; B) HCTHHA; T
9.8.| a) HcTHHA; 6) JIOXKb; B) HCTHHA; T
9.9.| a) HCTHHA, 6) HCTHHA;, B) JOXb; T

f.

[9.10.]a) -12 -11 2 " 6) -2 -1,2 '—1,1¢

B) HET TaKOro 1eaoro ywchaa; r) -12 -1l 3

a) o6GparHoe: ; NPOTHBOMOJNIOXHOe: —3; 6) obpaTHoe:
112, NPOTHUBOIOJOXHOe: 12; B) obpartHoe: é, NPOTHUBOINO-

JoxHoe: —8; r) obpaTHoe: —1, npomsono.noxmoe 7.

a) obpatHoe: 3, npomsono.noxmoe ——— ; 6) obpaTHoe:

—Z, NPOTHBOMNOJIOXKHOE! 7, B) o6paTHoe: & s npomBononox(-

Hoe: —2; r) o6paTHoe: —3J, MPOTHBONOJIOKHOE: §.

[9.13.] a) 1; 5; 10; 6) —1; —5; —10; B) =5; 0; 10; r) 3; 3;

9.14.1a) 1, 5; 10; 6) 1; 5; 10; B) 1
= 0,(27); 6) 25 = 0

96 a) 2 — 4,(6); 6) 3 = 3,(7); B) B = 4.41(6);
9

r) 8 — 7.(0?))

9.17.] a) 6,335 = 6,335(0); 6) 0,48 = 0,48(0); B) 7,31 =
= 7,31(0); r) 91,856 = 91,856(0).

a) 1

+(0); 6) 35 = 35,(0); B) 108 = 108,(0);
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a) 0,(3) = §; 6) 0,(15) = g5 B) 0,(6) = %;
r) 0,(108) = .

a) 15,(3) = 15; 6) 2,(14) = 245 B) 7,(2) = 7
r) 23,(25) = 23%.

a) 00(24) = 1e=; 6) 0,00(3) = 555: B) 0,0(6) = F5;
r) 0,00(18) = 5 3

[9.22.] a) 1,6(1) = 11}; 6) 2,03(5) = 2555, B) 3,9(12) = 3321,
r) 0,7(72) = 7.

[9.23.] a) 3; 6) %; B) 10; 1) 12

a) 1; 6) 1,6; B) —4; 1) 3.

a) [-3;3]; 6) [25;100); B) 4; 1) &.

a) obpaTHoe uHCO0: 22, NMPOTHBOMOJIOMKHO HHCIO —
—0,35; 6) obpaTHOe HYHCJO: —g—g, MIPOTHBOIOJIOXKHO 4YHCJIO
1,12; B) obpaTHOE YHCJIO: %, IIPOTHBOIOMOXKHO YHCNI0 —3,7;
r) o6paTHoe YHCa0: — 2, npomaononomﬂo yHeso 5, 32

a) 2 =0,(285714); 6) 32 = 0,3(428571); B) i =
= 0 (7391304347826086956521) ) {2 = 0,9(285714).

a) 0,15(3) = 2 6) 0,7(27) = £; ) 0,15(63) = 5;
r) 0,3(306) = .

a) 1 52(3) 157.6) 2,1(61) = 2;—3; B) 6.12(8) = 62%;
r) 0.3(36) =

©l

§10. IlonaTHe KBaApPaTHOrO KOpPHSA
M3 HEOTPHIATEJbHOr0 YHCAA

[10.1.]a) V36 = V62 =6, u 6 > 0; 6) V121 = V112 =
11> 0; B)\/_—\/_2—5 n5>0;r) V9 -x/— 4
14 > 0.

:

a)\/4_9=\/7—2=7—3epuo;6)\/g JE ==
= 1,5 — Bepuo; B) V100 = 1210 — Bepuo; r) /17 =

—V 32———BepH0
-a)\/————5'—HeBepHO TaK Kak —5 < 0, 6)\/—_
= 6,5 — HeBepHO, Tak XKak /36 = 6; B) \/m—lo
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HeBepHO, Tak Kak v/100 = 10; r) \/—81 = —9 — HeBepHo,
TaK Kak —8l1 <0 u -9 <0.

a) V4=126) vV25=58) V9=T,1) VI=1.
) V144 = 12; 6) V169 = 13; B) /225 = 15;
r) V361 =19,

a) /0,36 = 1/(0,6)% = 0,6; 6) /0,04 = /(0,2)2 =

=0,2; B) /0,64 = 1/(0,8)2 =0,8; 1) /0,81 = /(0,9)2 =
=0,9.

__\/3_6_§r) 16 _ /16 _ 4
V49 T 7 121 = /121 ~ 11

B) (\/—)2 V@52 = 45; 1) (\F)2=w/(%§)2=11—2.
a) (—vI1)? = (VII)? = 11; 6) —(v2I)? =
VI = -2 B) —(—V2)2 = ~(VD? = -2 1) -
—V(-3P2 = -v3 =-3
[10.14.] a) (2v/3)? = (V22V3)? = (VI2)2 = 12; 6) (3V7)% =
= (VBVT)? = (VB3)? = 63; 5) (4VI1)? = (VA2VII)? =
— (VT8 = 176; 1) (6v2)? = (VE?V2)? = (VT2)? = T2,

) () - (4" - () - (V) =

(R = () =50 () = ()= (VD) -




[10.16.] a) (v3)® = ((v3)?)® = 3B = 27; 6) (3vV2)¢ =
%?2)(—)182 —((324) )s) (-v11)* ((x}ﬁ)2g2 =

=112 =121; r) (V5)® =((J5)2)3=53=1;5.

[10.17.] a) V3436 = V3+6 = V9 =

6) V44+v25 = VA +5 = 49 = T7; B) VT+ V8l =
; V4

@

4; :
[10.18.] a) V164100 = 4410 = 14; 6) V49+V/0=T7+0 =
=7,8) V121—v/64 =11-8=3; 1) v81+v/1 =9+1 = 10.
10.19.] a) v64-v4 =8.2 =16; 6) V121-v/9 = 11-3 = 33;
B) V49 - 100=7-10=70;r)\/2_5- 225 = 5-15 = 75.

[10.20.] a) 1-1/0,36 = 1-0,6 = 0,2; 6) 0,2-1/1600 = 0,2-40 =
=8; 6) —7-1/0,04 _—702_ -1,4; 1) £-v/900 = £-30 = 6.
a)x =4d=>r=+/4= :}:2;6)z2=16=>x=:l:
+V/16=24;8) 9= =4+/9=33 1) 22 =253z =
= +v25 = 5.

(10.22.] a) 22 =5 = z = +/5; 6) 22 = 11 = z = +/11;
B z2=13=>x=:l:\/ﬁ;r 22 =17=z = +/17.
a) 372 =75 = z° = 225 = z = +£15; 6) 4z% -
—8=0=4z2 =28 =22 =7=z ==V7, B) iz
=24 =722 =144 = z = +12; 1) 322 —78—0=>3:c
=78 = z? —26=>z-:t\/_

a) r>V2=1%2>2, Hanpumepx—2=>x =
=4>2 6) 2z < V3 = 4z <3=>:v2<4, HanpHMep
z=0= g2 —0<3, B) £ > V5 = 22 > 5, Hanpumep
r=3=212=9>5 r)3:v<\/_=>9:c <ll=z2< i
Hanpumep z = 1 = z2 —1<11
[10:25.]a) 22 > V5 = £ > ¥2 = 22 > 3, nanpumep z; = 2,
9 =3, 3 =4, 6) 2x<\/z=>x < 3,5, HanpuMep x] =
=-1,22=0,z3=18) 3z <V2=>z<,/2 =222 <}
HanpHMep 1 = —2, Zo = —1, z3=0; 1) 52 > V10 = = >
> 10;as2>§;:z;1=1,:c2=5,ac;,=10.

[10.26.] 2) a® =4 =a =18, Tak Kak ¢ > 0, T0 a = 8 cwm;
6)a =100 = a = +10, TaK Kak a > 0, T0 a = 10 cm;
B)a =2,25=a==15 1aK Kak @ > 0, T0 @ = 1,5 cmM;
r) a2 -17=>a—i\/_7 TaK Kak a > 0, TOG.—\/—M
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[10.27] 2) Vz=11=2=112=121;6) V=2 =z =
()2=9, B)f_11=>z=112_121 r) Vz =
8=>:1:--()2

[10.28.] a) n Ha—l \/6—2a=\/6—2=\/1=2; 6) npu

b=2 VE+106+9 = VI0F2059 = v49; B) mpH

c=15 Vi—-2c=+v4-3=+v1=1;r1) npu d = 5,

Vd3 - d? = /125 — 25 = /100 = 10.

(10.29.) a) npy a =4 u b =7, V2a—b = /8— 7_

=+v1=1;,6)npu p=251nq=16, /p+ 11 — g =

=V36—-V8 =6-8=-28) npt m=33 U n=2

vVm—4n=+/33—8=+v25=25;T) npu s =25 u t = 16,

\/¥+\/§ \/_+\f_31.

[10.30] a) v225 +3V121 = 15+ 311 = 48; 6) ==

+\/T 9‘*‘2 2+;—1‘ B)—00 -4/10000 + V16 =
1

/121 _ 1 196__ 2 _ 411.
3)5— ligg =95 — 7 - ﬁ“‘5"ﬁ—41_’

V196 +1,5-v036 = ¥ +3.0. 6 =79
6) 0.5- 0,04 +% V144 =05-0,2+2 = 2,1; B) 3,6-/0,25+
+ 45256 = 3,6-0,5+ 35 =2,3; 1) 2,5-/3.24— - V225 =
=25-18- 18 =3

[10.33.] a) Tak kak 9 < 14 < 16, 10 3 < V14 < 4; 6) TaK
Kak 36 < 48 < 49, T0 6 < /48 < 7; B) Tak Kak 0 <
<0,8<1, 100<+0,8<1;r) TaK Kak 25 < 28 < 36, TO
—6 < —V/28 < —5.

[10.34.] a) Tak kak 0 < 0,3 <1, To —1 < —/0,3 < 0;
6) Tak kKak 324 < 325 < 361, 10 18 < /325 < 19; B) TakK
Kak 100 < 105 < 121, 1o 10 < /105 < 11; r) Tak Kak
225 < 238 < 256, To —16 < —v/238 < —15.
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a) <6 => 22<5, 3Hauut 22 =4 => 1 = 2
6) 2c <V7=>22<I sHaunr 22 =1=>z=1;8) 3r<
<V2=> 2<%, sHaunt 22 =0 => = 0; 1) z<V3 = 22<3,
sfaunT 22 =1=>r=1.

[1036.] 3) z > V7 = 22 > 7, 3nauur 22 =9 = z =
=3, 6) > V10 = 22 > 10, 3HauuT 22 = 16 = = = 4;
B) £ > V62 = 22 > 62, sHauuT 22 =64 =>2 =8, 1) T >
> /103 = z2 > 103, 3HauuT z2 = 121 = £ = 11.

a) V5 < V9 = 3, snaunt [1,/5] comepxHT aBa
UeMHX 4YHCaa;, 6) —v2 > —vVd = -2 u V3 < V4 =2,
3HauuT (—v/2;1/3) conepMT TpH UEAHIX YMCAa; B) —V3 >
> —v4=—-2u 6 < V9 =3, suauur [—/3; V6] conepxut
yeThpe HeJHX uHcaa; ) V7 > V4 = 2, suaunt (V7;7)
COMIEPXKHT YeThipe LeNuX 4HCAa.

(10.38.]a) VZ—1=3=>2-1=9=>1=10;6) Viz + 1
=T7T=>4r+1=49 =>4z =48 = x = 12; B) VT +2
=5=2>24+2=25=>12=23;1) VTz—-1=1=>T7z—-1
=l=>Tz=2=>z=2%

a) V2890 —z2 = 8 = 289 — 22 = 64 = z°
= 225 = ¢ = +15; 6) Vz2+144 = 13 = 22 + 144
=169 =>12=25= 1z =15, B) V25 — 22 =0 => 25 — 2
=0=222=25=>2=45,1) Vo2 — 144 =5=>72 - 144 =
=25= 32 =169 = z = +13.

[10.40.] a) V2116 = /529-4 = v/232.22 = 23 .2 = 46;
6) V4225 = /169 - 25 = /132 . 52 = 13.5 = 65; B) /9801 =
=+121-81 =+v112-92=11-9 = 99; r) TaK Kak 32 =9,
TO v/5329 = 73.

[10.41.] a) Tak Kak 8464 < 8467 < 8649 = 92 < V8467 <
< 93, T0 V8467 ¢ Z; 6) Tak Kak 2209 < 2215 < 2304 =
47 < /2215 < 48, 10 V2215 ¢ Z; B) Tak Kak 2025 <
< 2113 < 2116 = 45 < /2113 < 46, 10 V2113 ¢ Z;
r) Tak Kak 1225 < 1228 < 1296 = 35 < v1228 < 36, To

V1228 ¢ Z. |

[10.42.] a) /27 = V/33 = 3; 6) v/64 = V43 = 4; B) /216 =
= V63 =6; 1) VI25 = V55 =5.

[10.43.] a) v/1000 = V108 = 10; 6) ¥/3,375 = /1,53 = 1,5;
B) /0,001 = {/0,13=0,1; r) V72 = /(733 = 7.
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§11. HppanmoHanpHble YHCIA

a) V9 = 3 — paumonaabHoe yncio; 6) V12 = 2v/3 —
HppaLHOHaNbHOE YHCAO; B) V18 = 3v/2 — HppauHoHanbHoe
YHCIO; T) V25 = 5 — pallHOHA/IbHOE YHCJIO.

BosseneM uMcna B KBajgpaT: a) 6,1 < /38 < 6,2;
37.21 < 38 < 38,44 — BepHo; 6) 10,5 < V111 < 10,6;
110,25 < 111 < 112,36 —~ BepHO; B) 4,4 < /20 < 4,5;
19,36 < 20 < 20,25 — BepHo; 1) 21,5 < V463 < 21,6,
462,25 < 463 < 466.56 — BepHO.
113.]4<7<9=2</7<3.

114.]4<vV20< 5, 4< V21 <5, 4 <V22<5.

11.5.] a) V7 < 3, tak kak 7 < 9; 6) V173 > 4, Tak Kak
17,3 > 16; B) v/5 > 2, Tak Kak 5 > 4; r) v10 > 3,16, Tak
Kak 10 > 9,9856.

a) —v12 > —4, tak Kak —3,4... > —4; 6) —/25,6 <
< =5, TaKk Kak —5,05... < —5; B) —v/19 > —4,5, TaKk Kax
—4,35... > —4,5; 1) —/37 > 6,1, TaKk kak —6,08... > —

—6,1.
a) (6+v2)+ 6—\/5) = 12; 6) (2++/3)(2-V3) =
—3=1;8) (3+2v5)+(83—v20) = 3+2v5+3~2V5 =6;

r) (V7- \/’)(\/’+\/')—7 3=14.
:] 8) (1+v5)+(1—vB8)=26)1-v5+v5=1.
9.]a) V7-VT=7.6) V3-v2=6.

.10. Her, HepepHo, TaK Kak V2 = .

1] a) V4 =2; 6) /625 =25 B) V2 =141421..;
r) V25 =5,(0).

a) IycTb r = 54++/3 — palHOHaNLHOE YHCJIO, TOTAA
7 — 5 = /3 — palHOHa/IbHOe 4HC/O, HO /3 — wuppallHo-
HaJIbHOE YHCJO, CJEN0BATeNbHO 5+ v/3 — HppalHOHa/lbHOE
yneao. 6) IMycTs r =7 — /2 — pauHoHaJibHOE YHCJIO, TOTAA
7 —r = v/2 — palHOHa/bHOe 4HC/IO, HO V2 — HppauHo-
HaJIbHOE UHCJIO, CJIeJOBATeNbHO 2 — v/2 — MppalHOHANbHOe
ukcao. B) [lyctb 7 = 1+ /8 — palmoHasibHOe 4HCJIO, TOrAA
r — 1 = /8 — pauHOHa/JLHOE YHCNO, HO /8 — HppaLHo-
HaJlbHOe YMCJIO, C/lefloBaTeJbHO 1 + \/— — HppalHOHaIbHOE
yneno. r) IMyers r = 3— /5 — paunonanbHOe 4HcJO, TOTAA
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3 —r = /5 — paumnoHaapHoe uHcho, Ho /5 — HppallHo-
Ha/bHOe YHMCJI0, CJefioBaTelbHO 5 4 /3 — MppalHOHAIbHOe
YHCJIO.

IycTh 7 — panHOHAJBLHOE YHMCHO, a § — HppalH-
OHaJIbHOE, TOTAA @ = T + i — HMPpPALMOHAJbHOE YHMCIO, TaK
KaK WHauye, eC/IH a — PalHOHANbHOe YHCHO, TO § = a —T —
DALHOHAJbHOE YHCJIO, HO § — HPPALHOHAJbHOE 4HCJIO.
IMycTh 7 — pauMOHaJbHOE YHMCHO, 4 § — HpPAlH-
OHaJIbHOE, TOTAA @ = T -1 — HMPPALMOHANbHOE UYHCJIO, TaK
KaK MHaye, eCH a — palMOHaJNbHOE YMCIO, TO § = & —
DALIHOHAJILHOE YHCJI0, HO § — MPPaLMOHANbHOE YHCJIO.

a) 7+ a — HppauMoHanbHOe uHcho; 6) a? —
palHOHa/IbHOe WJH HpPallHOHAJIbHOE YHCIO; B) 2a — pa-
L{HOHA/IbHOE HJH HpPPalMOHAJLHOE YHCHO; T) 72 — a? —
paLMOHa/bHOe HJH MPPalMOHANbHOE YHCJIO.

Tak Kak y = v2z = ¥ = /2 — nppaumonabHoe
YHCJIO, TO T H Y He MOTYT GHITh LEJHMH, Kpome = = y = 0.

11.17.] Tak Kak y = 3z + V3 = 3’—?5‘/—5 = /3 — uppauu-
OHaJIbHOE YHCJIO, TO T H Y He MOFYT OHITb LEJHIMH, KpoMe
z=-1,y=0.

Ky T T TR .
-/ RV
ot/ : ol
4. 9 “ =4 9 !
4 EEDANEREN _
/ 4 { x /, ;1 A
11.16. 11.17.

§12. MHOXeCTBO AEHCTBHTEJNbHBIX YHCEJ

a) 0’ 1! 2; 6) \/51 \/77 \/E; B) -—51 1v 5; l“) 2’51 \/?1
0.
a) 5,6, 8, 0; 6) 0, 4, 7; B) V2, V5, V11; r) TaKux

qyucea Her.
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Ha koopoMHaTHOH npAMOH €cTh TOYKH C HMPPaLHO-

HaJIbHBIMH KoopauHaTamMu. Heo6xonumo n06aBHTbH Hppauu-

OHaJIbHbIE YHCHA.

a) 7,5 > 7,498; 6) 3,1416 > 3,14159; B) 54,46 <

< 54,64; 1) 1,2112 < 1,2121.

a) —0,25 > —0,26; 6) —5,123 > —5,1231;

B) —27,36 > —27,63; r) —7,3434 > —7,4343.

a) 3,(1) > %, 6) 0,(1) = §; B) 63 =165 =134,;

r) 4,(2) > % =42.

a) 48 < V29; 23,24 < 29; 6) —/10 < -3,16;

10 > —9,9856; B) —v3 < —H; —1732... < —1,731..;

r) V45> 5,9, 6,7...>59.

[128.]a) z—y=3>0=>z>y;6) z~y=-0,001l =z <

<y B rz—y=Vi>0=>zc>y 1) z—y=-/3<

<0=>z<y.

Tak Kak a < b, T0 a—b < 0, c/ie10BaTe/IbHO NOLXOAUT

TOJIbKO 6).

Tax Kak a(a+2)—(a—3)(a+2) = a®+2a—a’—2a+

+3a+6=3a+6, To npu a > 0= ala+2) > (a—3)(a+2),

3HauuT npu: a) a =2, a(a+2) > (a—3)(a+2); 6) a=

=—v3=>a(a+2) <(a—3)(a+2); 8B) a =323 =>ala+

+2) > (a—3)(a+2); 1) a = V5 = a(a+2) < (a—3)(a+2).
Ar=y-5=>r—y=-5=>x<y; 6) c+1=2y,

rley>1l,z=2y—-1l=sz-y=2y—1-y=y-1>0=>zx>

Sy B)y+3=z+2V2=>2-y=3-2V/2>0=>z>y;

Ny—-z=14+y2>0=>y>z=>z<y.

[12.12.] a) mn >0, Z > 0; 6) mn <0, 2 < 0.

[12.13.] a) abcd > 0, Tak kak ab >0 u cd > 0; 6) %‘>O,

Tak Kak ab>0wu ¢ >0;B) & >0, Tak Kak ¢ >0 1 § > 0;

r) a?p3c*d® < 0, Tak Kak a2gg >0, ct>0, dg <0.

A(1,3), tak kak 1 < 1,3 < 2; B(rm), TaK Kak

I< <4

C(-%), 1ak kak —1 < —% < 0; D(v/B) rak Kkak

2<V8<3.

a) vV5=223..., ¥ =2]16..., cienoBatenbHo 0 <

< %3 < V5, 6) ™ =3,14..., caemoBateapHo 3 < 3,1 < 7
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=0,52..., caegoBareabHo 0,6 < 0,5 < §; 1) —V10 =
-3,16..., cnenoBatenbHo —3,2 < —v/10 < —3.
a) =6 ,28 ..., caenosatenbHo 5,81 < 2w < 6,3;

B

~—
=]

—? = —2.282..., — 18 = —2.14, cneposarenbHo —j— <
< - < 0; B) £ =1,57..., caenosatensto 1,5 < I < 1,6;
r) — 0.7..., caefoBaTesbHO —1 < ——32é < —0,5.

a) pq > 0, cjenoBartedbHO JH60 p > 0 u g > 0,
nu6o p < 0 u ¢ < 0; 6) p?q < 0, crenosaresbHo p # 0, a
g <0; B) 2 < 0, cneposarenbHo, aubo p > 0 u ¢ < 0, aubo
p<0H q>0 r) g’— > 0, caegoeateabHo p > 0, a ¢ # 0.
(12.19.] ¢ > 0: a) 3a—6 > 0; 6) =2 > 0; B) 3= > 0;
r) (a—2)(1—-a)<0.

b < 3 a) (b—1)2. (b—3) <0; 6) &5 <0
B) 14 — 4b > 0; 1) ﬁﬁg—m

a) s < 1, cenoBarenbHO (s —1)(s—4)>0;6) s>
> 4, cheposatenbHo (s —1)(s—4) > 0; B) 1 < 5 < 4,
cnenoBaTtesibHo (s — 1)(s —4) < 0; T) s > 5, clIef0BaTeNbHO
(s—1)(s—4)>0.

a) K(-2), L(- f M(-5); 6) K(Z). L(),
ME\/_)) B) K(v/5), L(¥Z), M(2,5); r) K(v20), L(4,5),
M3

§13. (Pymmml y = /T, eé cBoicTBa U rpacduk

g e s I el e

9. i _A.. 6 ﬂ 0120 14
a) 2;2,6;4,60) 0; 1,9 B) Ymin =0, Ymaz =2; T) IpH = > 1
v npu z € [051).

a) 0; 1; 1,5; 6) 4; 6,25; 16; B) Ymin = L; Ymaz = 3;
r) >4 u npu z € [0;4).
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Al

a) —1; —1,5; —=3; 6) 0; 4; 16; B) Ymin = —2; Ymaz = —1,4;
r) z€(0;4) n z > 4.

[13.4.] a) na, Tak kak y(2) = V/2; 6) HeT, Tak Kak y(1) =
=+1=1+# 0; B) na, tak Kak y(6,25) = /6,25 = 2.5;
r) Het, TaK KaK y(—9) = +/—9 He uUMeeT CMbiCJa.

a) ma; 6) HeT; B) Aa; I) HeT.

2) Ymin = 0 PK £ = 0; Ymaz = 1 1P T = 1; 6) Ymin
He CYLLECTBYET; Ymaz = 3 NPU = = 9; B) Ymin = 1 TPH
T=1, Ymaz = 2 NpH Tz =4, F) Ymin = 2 npu T =4, Ymaz
He CYLIECTBYeT. |

2) Ymin = 0 MpH 22 = 0; Ymaz = 00; 6) Ymin = V2
MPU Z = 2; Ymaz = 00; B) Ymin = 3 MPU 2% = 9; Ypmax = 0O;
r) Ymin = V5 PR & = 5; Ymaz = 0.

2) Ymin = —2, Ymaz = 0; 6) Ymin = —00, Ymaz = —1;

B) Ymin = —3, Ymaz = —1; T) Umin = —3, Ymaz = —\/5-

N BN
: RN : S :
..’LL )
-4 -2 2 4. 2
S 2 ] :

—4 2 2 4

9
r=0z=1 r=4
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(4-2), (1;1) (0;0), (4;-2)
a) f(9) =3; f(3) = 3 £(6,25) =25 6) f(a) =
a npu a>0; f(—a) = /—a npu a <0; f(2a) = V2a
npu a > 0; B) f(a+1)=+/a+1 ghb a>—1; f(2—a)
=V2—a mpn a<2; fBa—1)=+B3a—1 npu a>1%
r) fla)+1=+ya+1npua>0; f(2a) —1=+v2a~-1 npu
a>0; f(a—3)+1 =+va—-3+1 npu a>3.
) 1) S = Il = = ala) ) (701 =
(v/z)® 2?)? = g(a?).
_a) f(a:—l) Ve-1=3=z-1=9=2 =10
V2e=4=2z=16=z=8. _
i 13.16.] a) Bbinyksaa Beepx Ha [—1;1]; BhINyKJa BHH3 Ha
[1; 4]; 6) Beimyksa BBepX Ha [0; 4]; BbINyKJa BHH3 Ha (—00;0);
B) BhIYKJa BBepxX Ha [—3; —2] ¥ Ha [—1;1]; BeINyK/aa BHH3

Ha [—2; —1]; r) BbinykJa BHHU3 Ha [—3;—1] u Ha [—1,+00).
ﬁ a) f(~2) = 4, f(0) =0, f(1) = I;
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6) .. 1.
B) l. D(f)y=R. 2. y =
€ (—00;0); y > 0 npu z€(0; +00) 3. yHKUHS HenpephIBHA.
4. DyHKUNA HEOTPAHHYEHE 5. Ymin H Ymar HE CYLLECTBYIOT.

2) f(=2) = 4, f(1) = -1, f(4) = 2, f(9) = 3,

........

B) 1. D(f) =[-2;9]; F(f) = [-4;-1]. 2. f(z) Bo3pacTaer
Ha [—2;1]; f(x) y6uiBaert Ha [1;9]. 3. PyHKuUHA HeNpephIBHA.
4. dyHKUMA HU YeTHasi, HY HeyeTHasi, HerlepuoaHyecKas; 5.
Ymin = —4 H Ymas = —1.

13.19.] a) [0;1]; 6) [4;16]; B) [0;9]; r) [1;25].

13.20.
a) [0; 3]; 6) [2;+0o0]; B) [1;2]; 1) [3;+00).

13.21.] a) [v2;2]; 6) (2v7]; 8) [V3;3]; 1) [1;V5).
13.22.] a) [1;9]; 6) [4;+00); B) [4;16]; r) [9; +00).
[13.23.] a) [0;9]; 6) [1;4].

a) [0;2]; 6) (v2;3); B) [2;3); 1) (V3;2).
13.25.] a) (1;+00); 6) (0;v/3]; B) [0;2]; r) [0;/10).
13.26.| a) [0;4]; 6) (1;16); B) [1;9]; r) (4;9).
13.27.] a) (1;+00); 6) [0;9]; B) [0;4); r) [1;+00).
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a) [—V3;-1; 6) (—o00;-2]; B) [-2-v2;
r) (—oo;—1].

o (O, 0): (4;__.4 |
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§14. CpoijicTBa KBafApaTHbIX KOpHeH

a)\/4_=\/1-\/§=2-3=6; 6) V1625 = v16x
X v/25 = 4.5 = 20; B) V4982 = 49 - /81 = 7.9 = 61,
r) V6436 = v64- /36 =8-6 = 48.

a) 0,01-0,00 = /0,01-+0,09 = 0,1-0,3
0,03; 6) /0,36-0,49 = /0,36 - \/07'§=06 0,7
0,42; B) /0,4-1,21 _\/_0_ VIRl =02-1,1 = 0,22;

Il

i
!

r) /081 0,81 = /0,81 - /0,81 = 0.9 - 0,9 = 0,81.
[12.3] a) v25-16-9=5-4-3 =60; 6) /0,64-0,36-0 =

=08-06-3 =144; B) vV81:100:4 =9-10-2 = 180;
r) \/ii 01-81-0,25=0,1-9-0,5=0,45.

9 __. 9 _ 3. 36 __ 36 _ 6.
a) '2-5'_\/%“‘3’6) 121 — 121“"1_1"

144 _ 144 _ 12 _ 6. 1 _ v1 1
) Vik=YE=8=50 Va=-2-}
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Il
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SIS
Il
1
S
1
=la
[fe]| %]
Il
818

4 2 _ 8.
3°5 = 15
28 _ 9g.
0 = 28
1 4 _
5k . 2¥ =

[14.8.] a) V41 = 42 = 16; 6)\/_—54—625 B) V96 =
=93 =729; r) 64=62=36

[14.9.] a) V5% = 5% = 25; 6) /(-2)8 = (-2)! = 16

B) V212 = 26 = 64; r) \/(=5)2 = /25 = 5.

14.10.] a) V34-52 = 32.5 = 45; 6) vV26.74 = 23 x
x 72 =8.49 = 392; B) V72-36 =7-3% = 7-27 = 189;
r) \/24-52=22-5=20.

8125 _ 95 _ 45 _ 6 _ 6.
a) 6 — 4 ; 0) 49121 =7 = T

B) /218 34 _ 12. ) /121256 _ 1116 _ 276 _ 352 _
2540 — 57 — 35° 25100 ~ 510 _ 50 _ 100

[14.12.] a) V115600 = /1156 - 10 = 340; 6) /577600 =
= /5776 - 10 = 760; B) /608400 = /6084 - 10 = 780;
r) v/902500 = /9025 - 10 = 950
[14.13.] a) /20,25 = 1/2025- 45 6) /43,56 —\/4356><

X fo —66 B) /96,04 —\/960 X =98; r) /37,21

10 10

3721- & =6,1.

a) 15, 6) 2-72 = 98; B) —3-2%3 = —24; r) 5-2% = 80.
[14.15.] a) V9al6 = 3a°%; 6) V3688 = 6b*; B) V49ct = 7<%,
r)

1d6 = 9d8.
86



a) —5V4z? = —5.2c = —10z 6) —3/%S =
= —3-3y® = —945; B) ~0, - V10028 = —0,1 - 10z* = —2%;
) —/0,25¢t2

9582 = —0,5¢.
[14. l7 | a) Vz2y! = zy?; 6) V2518 = 23¢4; B) Vm!i2nlé =

=m®n®; 1) \/p8ql0 = pi¢®.
a) V25a4t6 = 5a%% 6) 4/Slpl2g2 = 2p8q13;
B) V36m2n8 = 6mn?; r) 4/1r18s2 = 119,

422 . 69a2® __ 13¢°. 49a _ 7a°.
a) /% = 5. 6) 1/ oar = 3% 8) ¥ %7

8166 — Gb3>
) 576a2 _ 24a®
r 25b76 — BpI1T -

[14.20.] a) V32-v/2 = /64 = 8; 6) v/45-1/5v/9-5.1/5 = 15;
r) v63-v7 = v9-v/49 = 21; r) v/10-v/90 = \/T(ﬁf 30.

m a) \/1,3‘ 5,2= 6,76:216’ 6) V278 1 -
=196 = 14; B) /0,1-vV10=v1=1; 1) 4,5-\/5_=
= /225 = 15. :
[14.22.] a) /0,05 v45 = 1/2.25 = 1,5; 6) /1,92- V3 =
= /5,76 = 2,4; B) /27-/1,2 = /3,24 = 1,8; 1) 1/16,9x
x /0,4 = /6,76 = 2,6.

1000 _ /100 __ 10 _ 5 108 _ v36 _ 6 _
1.23.)a) 3@ =R =4 =56 YT =47 =2=3
m%: 225=151) 22 =5=3

_@_?L_l M7 _ V25 5 V72
a)m— '25_5’6)\/ﬁ_\/6_4—8sB) 242
= V36 _ 6.5 YI&T_ VI8 _ T

121 11° V27 4 3

2 - _ -4 —
GE2E] ) (3)+ (%) (97 =+ ch=@ 7 =i+
274 o . B (2=
tET =1k =50 (F) (%) 07

w

%
1 S | — 4 — 0
CONNCNR A

73‘ —
) (VB) 4+ (55172 (3
x8=g+4=1r) (3~ (@2_(%)_2=%’6_5=3-

14.26.] a) v132-122 = /(13 -12)(13 4+ 12) = /25 =
= 5 6) v252-242 = ,/(25—24)(25+24) = V49 =
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B) V412402 = /(41-40)(41+40) = 9;
r) \/852 842 = /(85 — 84) 85+84)-13

a) 20,/4&% _2020 \/‘ 6) 15 V169 = 5
X 13f vh; B) & -V225¢c = & - 15\/c = /c, 1) 12x

x /1 =12- Y2 = V4.

14.28.] a) V84152 = 64+225 = 1T,
6) V1452 — 1442 = /1454 144 = 17; B) V524122 =
= /25 + 144 = 13; r) V3132 - 3122 = /313 + 312 = 25.
a) /7252-7152 = 254715 = 12
6) /6,82 —3,22 = /10/3,6 = 6; B) \/9852 9,752 =

=4/98,5+ 97,5 = 14; r)\/2182—1822— V3.6 =12.

1652—-1242 1.v289 _ 17 _ .

[1230] a) /1% _«;@_?_8,5,

6) 1492762 __ /73225 _ 15. B) 98 —
45773882~ /73./841 2O 17621122

!@

9 7T _ 1. r) 145,52-96,52 _  /49.4/242 _
J/64-/288 812 — 96’ 194523152 ~ /162225

711 _ 77
~ 915 — 135°

4,31.] a) /4356 = 66; 6) 8464 = 92; B) /3844 = 62;
r) 279025 = 95.

[12.32] a) /0,6 = ¥ ~0,77; 6) V240 = V4 VB0~ 15,4;
B) V6000 = v/60- 10~ 77; r) /540 = v9 - V60~ 23,1.
14.33.] a) V810 = v9 - v90~ 28,5; 6) V360 +2 = v/4x
90 +2~21; B) V2250 = v/25- /90 ~ 47,5, r) v/9000 —
—4=190-10—4=91.
[14.34.) a) npu > 0; y > 0, /7Y = \/Z-/¥; 0) nput = < 0;
14.35.] a) va+ b = \/a + vb; BepHo npu a = 0,b = 0;
a=0,b=1; He Bepro npy ¢ = 3,b=2; a=5 1 b=6;
6) \/_b_-a b, BepHO npH a—O,b—O a=1b=1; ue
BepHoana—3b—2a 4,b 4B)\/a—b—\/_—
b; BepHo npu @ = 0,b=0; a = 1,b = 0; He BepHO NpH
a—4b_1 a=5,b=1; 1) Vab= ab; sepHo npu a = 0;
b=5a=1,b=1; He Bepionpu a =8,b=5;a=2,b=6.
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a) fz) = - Vidz = -2,/ = 2f(z); 6) f(z*)
-Vt = —z? = f\/_D B) f(O 01:1:) ~0,1y/z
—0 1f(z); ) f(z) = =-z°-Vz =2* f().

§15. IipeoGpa3oBanue Bhipakenuii,
CONEPNKAMMX ONEpPaLHi0 H3BJIeYeHUS
KBaJPaTHOrO KOpPHS

[15.1.] a) v9-3=233; 6) 2144 = 12v/2; B) v/36-5 =
_6 5; 1) V196 -7 = 14/7.

a) f 527 6) = ’B) g—ﬁ;

) 22 \/_
\/ 157 = % 6) 4/ fo55 = 13\/— ; B) \/ To1

_1 1443 _ 12 _
"'11 725 = 5
\\//_—=\/_5)\/—0—2\/58)\/——4\/_

=3
a)\/2_7—-\/25 11 = 5v/11; 6) /363 = v/3- 121_

_11f B) V675 = v/225.3 =15v/3; r) V108 = v/3- 36 =

2-3v6=2v5,6) 1v/120=1.230 =
=\/E;B)1—10\/2T0—\/_;r)1 150—l 5v6 = \/—

i
(=]
&
2
~—
win

13 _ /45 __ 3 . 7 __ /98 __ 7 .
D VI = B -E 0 V=B =iva
PaccmartpuBas KBappaThl uuces: a) A = 350 u B =
=2V08; 450> 392> A> B; 6) A=3,/3 u B= 1Va5,
8 <12= A< B; B) A=4V48 u B = 5\/27; 768 > 675;
A>B;r) A=3V80u B=2,/2%, 80 %, g p
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a)\/4—a=2\/—;6)\/2—5-=5\/5; B)m=4\/_;
) v49d = 7/d.

a) Va3 = av/a; 6) V5 = b2Vb; B) VT = EVe3;
r) vdll = d5vd.

a) Valy? = adyva 6) VI = a'ivi
B) Vm2In16 — m1%:8 /m: 1) 1/p10g1 = p5¢S. /7.

a) V100x3 = 10z/x; 6) /324 = 4y*V?2;
B) \/96z = 42%/6z; r) V50110 = 5t5/2.

=V 6) e =55 ) {5 =
- —[ 0 B - Ve
3 IR = i o) |5 = Ep
o) /BEE = S8 VA 1) /T = #rsmy.
a) 2f-¢_, 6) 5v2 = V/50; B) 11v5 = /605;
) = v294.
[15.17.] a) —3v8 = —v/72; 6) —11v/3 = —/363; B) -
—13+/5 = —/845; 1) —6v2 = —/T2.
[15.18.] a) 3v32 = v2;6) —§V15 = V4 =2;8) —3VB =
100 = —10; 1) 4v/35 = /%
a) zv12 = V12z2; 6) yv/32 = /32y2%; 8) 2V5 =
522; 1) tv/11 = V11¢2.
) a2f \/7a 6) —bv10 = —V10b?; B) 2
11¢4; 1) — \/3d2
[15.21.) a) —3z f —V3z4; 6) 4x2%y./0,5zy = /8x%y3;
—5mfvBm = —v125m13; 1) 1p, /2 1 = V/5pg.

Paccmorpum kBajpatel uucesa: a) 36; 32; 25; 26,
UCKOMEIH NMOpsAOK: 5; \/2_6; 2\/8_; 6; 6) 4; 7; 12; 9, UICKOMBIH
nopsiaok: 2; V7; 3; 2v/3; B) 16; 18; 20, 25 19, HCKOMBIH
nopanok: 4; 3 V2, V19; 43; 1) 1; &; 2; 0,49, uckombiit

nopamok: 0,7; 0,5 v/3; ;éf; 1.
90




[15.23.] a) 22+ 3z — 5z = Vz(2+3—-5) = 0; 6) 5/a+
+3vb—/a+2vb = 4,/a+5Vb; B) VZ2—3vVz+9Vz = T/Z;
r) 8y/c+ Vd — Vd — 4\/c = 4/5;
a) V216 — 26 = 6v6 — 26 = 46, 6) 20 +
+ 125 = 25 + 5v5 = 7V5; B) V1254 7V = 55 +
+7v5 =12V5; 1) V32 — V128 = 4y/2 - 8y2 = —4/2. .
5f \/:W V27 = 5v/3-10V/3-3v3 = —8V/3;
6) 2 125+2\/— 80 = 10v/5 + 4v5 — 25 = 12V/5;
B) 3\/'+\/—+\/— 3\/'+2\/'+4\/' 9\/5 r) 3vi2+
+2v3— = 6v/3 + 2v/3 — 2/3 = 6/3.
-a)\/g—a+\/2ﬁ V/36a = 3v/a+5/a—6
6) 5+ 3 12x—10\/m—5\/3_m+\/§§[—\/§{—5
B) v/5b—2v/20b — 3v/80b = v/5b— 4v/5b— 12\/———15\/_
r) 3v2y — 8y +0,1,/200y = 335 — 225 + V2§ = 2v/%y..
(15.27.] a) \/G.T+2 a5b—a\/—+2“ ab = 3avab;
6) Vm® + 4mvmd — m? = /m(m? +4m m?) =
= 4m?2/m; B) 2aVaTb+ ¢19b—-2¢z4 ab— a“\/——a“\/ﬁ;
) VB1d® - 5dv/d+ $vAd = 9vid—5dvd+6dvd = 10dvd
a) (6v12—v75)-v3 = (12v3-5v3) - V3 =
7\/‘\/‘ 21; 6) (3v/5— 2@)-«5:(3\/3—4\/3)x
V6 = —V5-v5 = -5 B) (V32+2V18) -
(f 6v2) - V2 =10v2-v2 =20; r) (2v50 — 5\/_)x
V2= (10v2-5v2) - vV2=5v2- V2 = 10.
a) vz (va - V) = Var — =
) VIR /) = mofi+ i ) (ve+va)ve=

+ Ved; ) (VP ~ Va) PG =P/~ 9y/P.
a)(\/5—0+\/3):\/§=5+x/§;6)(12\/— 6v/20) :
: 3v6 = (36v5 —12v5) : 3v5 = 8 B) (V12— V15) :
:\/§= 2v3 - v15) : V3 = (2v3 - V15) : V3 =2-/5;

75 — 2v12) : 2f (20v3 +4v3) : 2v3 =12

\/L) O 3-1) =2v3-2+3-v3=3+1;
v’5) _5\/' 5vV5 + 3v5 = —2V/5;
5+f—15+3\/' 55— 5 =10 — 2V/5;
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r) 3+\/2_1) V3—VT) =33 -3VT+3V7T-TV/3 =
= —4V3.

a) (a+\/5)-(2a—3\/5) = 2a? + 2avb -
~3b — 3avh = 2a® — avb — 3b; 6) (2\/_——5\/3—b)x
x (2\/6 + \/3—b) = 4a-+2+/3ab—10v/3ab—15b = 4a—8+/3ab—
~15b; B) (VT —2y)- 2vT +9) = 25+ yvZ— 4y - 2% =
=2z - 3yJ/T - 29% 1) (Vm—2vn) - (Vm—+n) =m -
—2y/mn — /mn + 2n = m - 3/mn + 2n,
[1633] a) (VI-VB) - (VI+VB) = 7T-5 = 2
6) (7—-5v2) - (7+5v2) =49—50=—1; B) (V6+ v2)x
x(vV6-v2)=6-2=4;r1) (8+3V7) - (8—3V7) =64—
—63=1.
a) (a+v8) - (a-vB) =a®—b; 6) (V& - vi)x
x(Ve+vy) =2~y 8) (Va+1)-(Va-1) =z~
—1; 6) (f+f) =y+2/3y+3 ) (vV3p— 5q)x
x (v3p+ v5q) = 3p — 5q.

[15.35.] a) (\/_+\/_)2—a+2\/—+b 6) (v —3y3)° =
-—a:—6\/_+9y B) (Vm—vn) = m-2y/mn +n;
r) (Vi+2vz) = t+4viz + 4z.

a) (VZ2+4)’ = 2+8/2+16 = 18+8\/_
6) (V3-1)"=5-2V5+1=6—2V5 ) 2+ V17)* =
= 44+4V174+17 = 244V17; 1) (3-vB)’ =968+
+8=17-6v8.

a) (2v3- 3ﬂ = 12 - 12v6 + 18 = 30 —
~ 12v6; 6) (\/_+\/—) =6+ 12v12+ 12 = 18 + 12V%;
B) (3v5- 5\/’) = 45 — 30v/15 + 75 = 120 — 30v/15;
r) (VId+v8)® =14+ 8+ 2V814 = 22 + 87
[15.38.] a) (vm — /) (m+ y/mn+n) = Vm3 — Vn3 =
= my/m — ny/n; 6) (c+\/a)-(cz—\/a+d) = 3 +
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+dVd; B) (Vr—2yn)- (r+2/rm+4n) = /1 — 8nyn;
r) (2v3 + 3vt) - (4s — 6v/st + 9¢t) = 8sy/5 + 27TtV/1.

a)f #’6)3\/‘ 313)‘/5—\/_,1")54—35:

I
%‘

a) 3 = 3aib, g a3 _ VI3 _ Jo'5.
%Sﬂ a+b a?—9 a—3 a—3
B) c—d. r) b—2 _ _v2-b__ _ v4-b?
\/c—-_ Vi-62 2+b 245
V2a; — a® _ ,2Yeb _ avab.
'\752’ = 2v2a 6) = \/_b A" = 7B
B) . _ 1 _ e r) Qa’bc 3a=bc¢ a\/Sabc
Ve T Ve T e Varabe 3abdc

58] o) ety = S, ) o i
_a . _ 3 (vm+yn —
_7% D s = S0 g -
\VP—v9

= L

[543 2) S~ v+ VB 6)
_ 4-(\/_0- 2) ﬁf V3. 8) \/1_‘5{:/1%[_
_ S _

(\/— J13): 1) \/_6\/_+ 3e(¢—+¢—)

(3\/_+2\/—)

-)g% CLat) S S VB, 0) Yoot =

o) NS VE.I R 5 SN 5V, S LA
12 = 2 5 — ~d-2 =

2
_ 6+41 _ : 54v7 %5+\/’7g'%5+ﬁ§ o
= 5 = 34+ 2V2 1) oy SRl ey w ooy B

— 25474+10v7 __ 32+10\/‘ 6+51
- 25—7

) B R S
: —V3r a_
B) Seivar = 43’—31» )' r) :27‘=‘5b 2 =— (50 + "/_)
1 T3+2. y—3
a) Vati2z = ’@—_1_ ) Vi—y+1

(i) (Vi) _ |
;=i = 1-vI=y B) 3 =
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2-(3+v22=1) _ 3+\/2,,—

—_— 3-b — 4—(b+1) — 2 +
= —10-2z SRV N v = il ey =
+\/b+
+q _ \/_5+F pf+q[ 2+t _
a) TPl ; 6) RO -
s t\/- B) &= 3[ +9 zf +27 r) a+2¢_ b+db __ aya—8bvh
—t Vz—3 r—90 \/“+2\/_ a—4b

[15.48] a) 5+ V5 = V5. (v5+1); 6) vb—b= vb(1 - Vb);
B) 3—v3=+v3-(V3-1); 1) va+a=+a(l+ a).
a) 10+5v/3 = 5-(24+1/3); 6) 8—4v2 = 4v2-(v/2-1);
B) 20+601/7 = 20- (1+3v/7); 1) 45—9v5 = 9v/5.(v/5—1).
a)\/ﬁ—\/ézx/i(\/g—\/ﬁ); 6) 2+v6— V2=
=v2-(vV2+v3-1); B) V5+5-v10 = v56-(1+v5-V2);
1) 7+ V14— V7T =V7-(VT+V2-1).
a) a—2v/a = va(y/a—2); B) va—2a = Va(1-2ya);
6) v3b— b= vb(v/3 — Vb); 1) a + vab = va(va + Vb).
[15.52.] a) a+b+ va+b = Va+b(Va+b+ 1)
6) va?— b -~ vVa+b=+va+bHa—-b-1); B) 3a—3b—
—2va—b=+va—-b3vVa—b-2); 1) ava—b+va2 - b =
=+v/a—bla+ va+b).
[15.53.] a) av/a + bvb+avb+bya = a(va+ vb) + b(Vb+
+\/\/@=(a+b)(\/ﬁ+\/5); 6) 2+byv/a—2vVab—vb=2-(1-
— vab) — Vb(1 = Vab) = (2 - vb)(1 ~ Vab); B) avb—a+
+vab—1 = Vab(ya+1)—1-(va+1) = (Vab—1)(va+1);
r) ab+ av/a+ bvb+ vab = a(b+ v/a) + Vb(b+ a) = (a +
+ vb)(b + Va).
[15.54.] a) a® -5 = (a = V5)(a + v5); 6) 25—p = (5 -
— VD) (5+/p); B) 11 —b? = (V11 — b)(V11 +b); 1) m —
— 100 = (y/m — 10)(y/m + 10).
a) b—3 = (vb— v3)(vb+ V3); 6) 16z —5 =
= (4vz—V5)(4yz+V5); B) a—c = (Va— \/’(f+f)
r) 7 — 64t = (V7 — 8v1) (V7 + 8V1).
[15.56.] a) 1 —2,/p+p = (1— /p)% 6) =+ 6Ty + 9> =
= (VT +3y)?; 8) c—2Ved+d = (\/E—\/(_i)2; r) g+4p/q+
+4p® = (/g + 2p)*
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a) 49a — 14,/ab+ b = (7\/a—b)?; 6) 32 +10v3c+
+25 = (V3c+5)2 B) 9—6ymn+n = (3/m— v/n)%
r) 2a + 2v2ab + b = (v2a + b)?.

) 4+4v3+3 = (V3+2)%; 6) (3-2v2) = (vV2-1)%;
B) 2+2i/_+1=(\/_+1)2- r) 7—4v3 = (V3 - 2)2

[15.50.] ) ‘:,:7—a+f 6) 5 = A w) SR —c+
val
+\/ﬁ l-‘) ;i bz ,\/2_1"17.

a) &% = yz-3; 0)
B) 9—vt _ -1 . r) Vitys 1
t=81 ~— /49’ T—8 Jr—8"

3VE—4yT _ . &Y 12la*-144b _
[15.61.] a) 9z—16y 3\/5+4,/;7' 6) Tavi-ila = —(la+
+12VE); B) 2=t _ 5.5 7F 1) Hebdve
1

e = m+ Vi

5va+7vb
= T a/e+9Vab’
1-v2 _ 1.¢) ¥2 1—3 1.
T8 ) o = i 6) St = v o) i =
V6+y/3
r) v2+1 =3
10\/6 ﬁ'(ﬁ—ﬁ _ V2 _ 2.
a) 153 - % - \/;’
15+/10 15— _ V3 _ /3.
o mam L E T g - |
)118+1 _ 6 _ \/E
VIs+V10 V5V 5

4a+4¥3 — _4e+Vv3) _ 4 . -y
- a) %352 (V3—a)(v3+a)  V3-a' + 6) V5y—V5z

= W VVEHYE) _ _ VEHYE. by 225 (VESS)(VEHS)
V5-(vi~Vz) Vs 7 7 3VaE+1s T 3(VztS)
— \/E 5. l‘) vmntn n(vm+vn — AD
D TmenT T UVt vm) . Vmeva

[15.65.] a) %% = Vi+ T 6) TRt = 3 fy—a;

B) 1 _. 1) v3a+vBb _ _ 1

— 2\/_ +s  Va—vr' ) 3a15b6+v60ab  v3a+/5b
T+4yTytly (Vz—2y)*

a) e T 7= V)

_ VIS, 6) 2a4612ab+9b _ (v2a+3vb)? —

= Vz-2,5' 6a—27b T 3-(v/2a-3vb)(v2a+3vb)
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v2a+3vh . z?—25 (z—5 5 T
3-(v2a—3vh)’ B) a:2+5y-m\y/m = = (fg%ﬁﬁ) = ztgﬁ;
r) 6zy—2zy® __ 2zy(V3z— /1) (V32+7) _ 2zy(V3z+/7)
3z+y—+/12xy (V3z—/5)? - V3Va—f5

a) VERE — - ab+b; 6) 2L} — 0+ 2/a+4,

B) c+‘/—+d =c— x/_r)M—-Q—3\/E+a.
a) —xzy\/' - _ y, 6) 11\/5—2\/17_'_ 2vT-3,Y _

4/x
_\/5—\/17:12\f4\/" \/_(3\/_—\/_) \;_ﬁ \/—{\/_

4/z f)[ 12
_1_; r) 2\/5‘\/“ 8\/;:/?/_ T Ve-3vd _ 2v/d— 5ye

a) \/'13 \/§+3 v‘—ig =16 ﬁ\/—ﬁw + o =
—Lq —3[4_"——1; r) Yy

9 -3
[15.70.] a) Ja3 " a3 = _ (/3 \/X{H Va+3;6) 55—

_ 20f 100 _ (yc—10 c
R0 = W = Ve- 10 8) i - A =
= (ﬁ_\gfzi\gf'c—w) =+c—-9; 1) \/-d + Vo (VAIT)?
_valq +7 Vd+7 Vd+7
15.71. ﬁ _ z+;,; . m—/n m—\/T
mr—{/r:—;::n—— nu 34: ) Ve — m—c,
)f+f Voot _ ey \/‘ﬁ/\; s
vab \/B?: - Vabe Vabe vac
(572 a) A + b = Webdes _ s/l ) ¥ _
T Vervmeva 0 a—fcl \/sl/g
TV VR \/27(\/5+\/\})\’/_B) 2 b
—b—Vb+6 _ 6 . dvd  _ x/&—@ d
T VYY) T V) N Ve T Yedh
B ﬁ(\/?:—\/ﬁ)'f
z—1 -
a) % - 29. = WEPIEE = o
6) L _ -l 7ot/ /oL P NGV
Py T R T ) = VA
B) ve—2  3ye—4 _  T7(yc~2)-3-(3/c—4) 26—2,/c
3/e13  TJerT 21 (\/?:+1) = A (Jerl)y
r) Vd+3 _ V=3 _ Ved43y/e—Ved43Vd _ 3
Vedtd  Ved+e Ved(Veirvd)  ved
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12) gdvg + ays = LMY =20 — sepro;

6) 6 __ 424243 —42+24f = 483 = 144
7—4\/5 T+4V3 T 4948

BepHO. B) 5\/%_7 + 5\/g+7 - 15f+21+15\/' 21 _ 30‘/- -

BepHo; 1) griz — ol = FBE = —sf 280 —

BepHO
a) 84 VI /ey ecadEied - sidh

va+2vb
: 2~/' —3\/' _ 12./ab _ 4a+9b-12vab | 12Vab _ 4a+9b
6) 2¢-+3¢' Sb—4a a=95 T 4a-9 — 4a—0b°
. Ve _ 3(/z-3) _ 3=. at+ya

a)z3=v'3s/5— (\/_—3)\/[ -""’6)4\/71[x
x _ JTT+r ﬂ ) 6y .

3+3a_3’B) z Y e
.8/an 22 _ 4
W ) = Una

.—16 . z+4 z—4, -25 . Z+5
15.77.] a) 2 * 4 ~ 325‘/?’ 6) zaf %—T -
\/37 R’ - I‘) 3c-3d

fr&

_W/z -5)(\/' +3). B) _
vz ’ 25 5+f ctvap X
o YotyP ./ +\/El _ _fe+Vd
6Vd—6yc 2 ve o 2y

—_10y/Z425 . 2/Z-10 —5)%(yZ-4)(vyz+4
a) SEELE .« A0 - WETRRGE N

_ (VBB g) loa_. atavebiah _ (1=V@)(1+Va)(ya+2vh)
6 4/a+8  /b3-3/a 12-(va+2vb)(1-v/a)

—  (+ve)(yat2vh), B) c—25 . 3y/ct+18
- 12 ’ c+12+/c+36 2+/c+10
(V/e=5)(V/ct+5)-3-(et6) _  3-(vec-5). r) 5ym—10y/n
2-(y/c+6)- (\/_+5) 2-(y/c+6)’ vm->5
. dn—4y/mntm _ m—2y/n):(2y/n—y/m)? _ 5.3 _
15—~ 3[ (\/_ ~5):(3-(5—-v/m)) T (vm=2yn)

~Vm-avR = Sy

NG 3t+3vi _ (3vE+2)3vEi(Vi+l) _ 3
a) (2 + ﬁ+1) 12t+8 ~  (Vi+1)4-(3vt+2) Z‘/E’
6) (\/5—2111

A Y. _=zy VIV my
Y &) EAT Ve s Y
a-1 _ ya(Va+l)(ya-1) _ .
(1580] a) (Va - o) - o7 = YRt — Va1
6) Yed (\/5 n \/E)=\/_(\/E—\/') ctd _ _ A/
c+d vervd | Je—vVd ct+d c—d Ve+rvd®
[15.81.]
a) a=16  __1 _ _ vatd _ (a—16)(va—3)—(va+4)?(Va+3) _
Vat3 at+4va  a-3va =  Va(ve+3)(Va-3)(Va+4) T
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— (Va-9(/a=-3)-(Va+d)(ya+3) _ -14/@ _ 14 .
\/5(3—9) — Va(a-9) T 9-a’
6) 1= 2f+ . 3+vb 2vh | 2b(Vb+3)(vB+1) _
2vb+1 4b— T 2\/B+1 (4-1)(3+/6)

= 1=2vb | 2vb _ 4vB-1+2vh _ 6vb-1
T 2vhtl T 2vb-1 46-1 46-1 °
a\/_——\/12a, —av5 = V5a2; B) 3av2 =
= 18a2; r) n2aﬁ=\/28a2.
a) (v6+ v5)2 — /120 = 11 + 2v/30 — 2/30 =
= 11; 6) V60 + (V3 — v5)%? = 2V/15 + 8 — 2V/15 = §;
B) (V2+18)2-30=20+2-6-30=2; 1) (6 -2)+
+ 3v32 =38 — 12v/2 + 12/2 = 38.
[15.84.] a) (\/'+f+1)2—5+2f+2f+2f+1—
=6+2vV6+2v3+2v2; 6) (V5-v2-1)2=7-2V/10-
—2v6+2v2+1=8-2v10-2v5+2v2; B) (V6+Vv2—
—1)2=8+4v3-2v6-2v2+1=9-2y6+4v3-2V2;
r) (V3—v2+6)2=5-2v6+12v3—-12v2+36 =41 —
- 2\/6 +12v3 — 12v2.

[15.85.] a) \/%+\/§+\/§_\/_=\/5+\/18_~3T/§612-2—18\/6=
= =126 — _3./6; 6) 0,1- \/14—\/:“\@:

gt =
-1 5B)¢— Ji-i=se oy 1y

+2 __ __\/—_1+4\/_7_14 8\4_.

a) 3,/ + 608 — VB0 = HEEX — 23

6) 5\/_ 15\/—5--4-5\/__&_1.5_'& 9v/5; B) 10\/0—_

=2/} - 3V50 = &2280 — 132, 1) 20027 - 50,12+

+7m 18— 3+2,1 57\/3

[15.87.] a) \/3+2\/_=\/1+2\/§+2= (1+ V2)2

= 1+V2 6 Vi-4/3 = Vi-4/3+3 =
V@-v3? = 2 -3 5 V2B8-4/15 =

VAT = /(@0 VA = VB = 253

1) (VB +3v3)?2 = 5+ 6v/10 + 18 = v/23 + 6v/10.
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[15.88.] a) (3+2v2) 1—\/‘)2 (3+2v2)(1 -2v2+2) =

=(3+2v2)(3-2v2)=9-8=1;6) (vV3-12-(4+
+2\/’ 4——2\/_)(4+2\/_)—16—12_4 B) (7+
+4\/’)(2-\/‘)2 = (T+4V3)(7T - 4V3) = 49 — 48 = |;
r) (vV2-3)2. (114 6v2) = (11 — 6v/2)(11 4+ 64/2) = 121 —
—-T72=149
[15.89.] a) (1-v?2)? =1—2v/2+2 = 3—2v/2 — paseHcTBO
BepHO; V/3 — 2\/\;}1 V2, Taxli;ll((l v2) < 0; 6) (V2-
~12 =2-2/24+1=3-2 aBEHCTBO BepHO;
V3 —-2v2=+2-1, 1aK kax (vV/3-2v2)>0; vV2-1>0
uV3-2V2=(vV2-1)% '
V28 —104/3 # v/3 — 5, Tak kax /28 —10/3 >
>0; (V3=5)<0;6) V28—10/3>0, (5—+3)>0u
V28 — 10v/3 = (5—+/3)%. Taxkum 06pa3oM BepHO PaBeHCTBO
6).
a) +\/' \/g‘/—‘/' + az_a.'b =

_ Vb (Ja—f )— 23/' (Va+vh)+2a _ vab— b—2a—2\/_ 20 _

—b—bab=_j f\(/\_/‘+~/')\/_ ._\/_f

a- (V- )(f+ b) b—va’

6) Yo 4 Yo 4 2v/ab _ Val/aVEyVEatVE)-2Vah _

va+vb | \a-vb
— _ _a-3Vabtb _ _ (faiy f_wz

(VaVOervB) = (a-viaV) — Varb

[592) ) (25 + 7lfm) - e =

Tt/ = L

vavb ._a—b _ a+vab—vabtb K6 _a-b_ _ 1.
) \Favivarvs) - e = 2558 oy =
_ x4+ _
0 (35~ 7ta): (V2 %) -
T2V VI—T—y T— 1 _ 1.
T VAWVER) | VEEE) ~/' V(=) ¥’
6) z+23£z ) vz 2-12 + _ 2427 |
vz \Fm St ms) =
V2 /2(Z242)—(2—2)\/Z—4(\/Z— 2)) = Y2Z2)
Vz(z—4) V-2
x Y2Z-2)(yZ+2) _ Z(f+2) —

2z+8./z+8 2(f+2) %
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9
a) 2f—f: Zﬁg 6:l:+§\/_ %

x 2VE-BVE+Y) 4 L
h\/_ 3&(2 f+._\zﬁ) (\/_ vR)(ym+ym)
mn3 . Yymndn __ nymn
6) n ; == vm—y/n 6ny/m
X Tal/miTm) (\/_ +vn)

[15.95.] 2 (\/_+f+ff~/5)'(‘/a+‘/5“\/26%)_1=

— Va(/a-vh)+vh(va+vh) ( ath )—‘ _ atb Varvh _
1 a—b Va+vhb a—b a+b
~ Vavh . 1
2‘/- vervd  d) _ (_etd )
o) (Ve - va+ )" (- o) = (G2td)
w Y/ Va)—Va 3o _ _Vevd | etd  _ 1
Velve-vd) ) Vel V)~V

a) npu T =v2+1, 22 —22v2+2 = (z - vV2)? =
=1=1;

6) npH a = 5v2, 2a% — 8av2 + 16 = (v2a — 4)? = (10 -
— 4)? = 36;

B) IpH y =4 — /3, ¥% + 2yv3 + 3 = (y + v3)? = 42 = 16;
r) npu b = 3v/3, 3b% 4+ 2bv/3 +1 = (v/3b + 1)? = 102 = 100.
[1597.]a) npu a=v65+1ub=+v5—-1, 222 —ab—b? =
=2 f+1)2—(f+1)(f—1)—(\/5—1)2=2-(6+
+2v5) —4— (6 — 2v5) =2+ 6V5;

6) npu a-—\/—+\/§Hb—\/6 V5, 2a2 — 5ab + 2b% =
=2-(V6+v5)2—5-(vV6+V5)(vV6—V5)+ +2- (V6 —
—V5)2=2.(114+2v/30) - 5-1+2- (11 — 2¢/30) = 39.
(1598.]a) A= A+ A= 53 — 343 < B=+10x
><\/_ \/_

1 — =25 _ _
6) A 4+2\/_ 2\/_ 2+.\/g 2 \/_ -5 2\/_

—\/_<B\/_

— 3 16 /120 _ /
B) A 2\/_3 s/ers = i _£ L2 8 >
> B =43

| _ 6y _ 33 /
r);_2+3\/§ 23f —18 <B V2=
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x Y :212
3—02_3 22 I 242 — E(Z+\/§) — x .
a) i = ,(:23722) =TI T /2

o g 4 L

a)\/m \/ﬁZ—_,/(2+f)2—
=2+v3;6) V3-2/2=12-2/2+1=4/(v2-1)2 =
= V2-1 8 VI-4/3 = \/(2__\/T)g/j2——\/§
I‘)W= (V24+1)2=+v2+1. '
1 (@a ' —az™1)- (2_,;;_&:&;:1

11 141
X (H_'Tif') = %.____:r,’—a

(a.:c+a2) G’—a’5
—92 2
a+1 . +1 _ a—1 .
()" +1) - (C:+1) = (&3 +1);
a+l _ 2042 e+l _ _2 _( ar1) 2
a*+1 = (a+1)2 &3+ T (a+1) T 2 :
[15.104.] a) V9—-4V5+ V14—6V5 = v/5—-4V/5+4 +
+v9-6/5+5=v/5—-2+3—-v5=1.6) V11 —4/T+
+vV16—6VT = VT~ 4/T+4+/9—6/T+ 7= VT-2+
+3-V7=1.
2
6+4v?2 6-4v2 =
(x/'+\/6+4\/' + \/5—\/6—4\/5) 2
24v2)2 2—-2)2 2+v2)? | (2=v2)?\“ _
(_(—L\/'+2+\/'+\J/'—_H%) - (S5F +595) -

- () - (%) - %=
\/10+8\/2+\/§+T\/§=

Y N, =
101




=\/10+8\/2+\/(2\/§+1) =\/10+8\/3+2\/§=

= \/10+8\/1+2\/§+(\/§)2= V10484 8v2 =
=16 +8V2+2=4/(44+V2)2 =4+ V2.

§16. Moaynb JeACTBUTENLHOrO YUCIA

a) [16| =6;0) |-2|=(-2)=2;8) | -4 =—(-4) =
=4; r) |25] = 25.

a) | — 2,56} = —(—2,56) = 2,56; 6) |1,7} = L,7,
B) |5,09] = 5,09; r) | — 3,75 = —(-3,75) = 3,75.

[16.3]2) |V2-1| = V2-1; 6) [v3-5| = —(V3-5) = 5-V/3;
B) [V8—4|=—(vV8-4)=4—-8, 1) |v5-2|=v5-2.
a) 92 =92=81;6) -2 =(-2?2=48) |57 =
=(-5)2 =125, 1) |8 = 8 = 64.

a) |3| = | — 3| — BepHo; 6) —|2| = |2| — HeBepHo;
B) |7| = |7| — BepHo; r) | — 10| = —|10] — HeBepHO

a) npi a =7, la| +3 =|7]+3 =7+3 =10; 6) npu
b= V3, b+ V3 =|-V3+V3=V3+V3=2V3
B) npu b=10, || —2=10]—2=—2; r) npu d = —V/2,
V2-ldl=v2-|-V2[=Vv2-V2=0.
[16.7.]a)mpua=+v2-1,|vV2-1|+1=v2-1+1= V72
) npu a =2—+/5, |2—V5|+2=+v5—-2+2=1/5; B) npu
=v3-1,V3-|v3-1=v3—-(v¥3-1)=1;r1) npu
=v3-2, |V3-2/-v3=2-v3-v3=2-23.
[16.8.] a) 1 - v2|+13+v2| =Vv2-1+3-V2 =2
6) |(2v7 —5) + (V7 —3)| = |3V/7 — 8| =8 —3VT; B) |2
— VBl = VB —1]= VB -2~ (V5-1) = -1
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a)
£1; B) Ymin = 1, Ymaz =
= 4 1) ¢yHKuus yGrBaer
npH z € (—o0;0], ¢yHxuHus
BO3pacTaeT NpH z € [0; +00).

E
Py i
+ by
- LI e e 1
5 L
€ : ";
r 6 ............ 8 _.6 - 4 ot VY 4 ; ‘) . ,}
PO S S - 2 §
Cod l :
Vo [ ¥ H
4 4 ;
o e ;
6 a8 : f P TSOVR SO % U S S .:_6 i - 4
R BN DU SO N SN R [ SURR D WO i
i <] S S N -] LN S

a) —6, —1, —4; 6) £8, £6,
0; B) y € [—4;0] r) dyHkuus
y6biBaeT npu z € [0; +00),
¢GyHKUHA BO3pacTaeT IpH
z € (—o0;0].

a) Ymin = 0, Ymaz = 1; 6) Ymin = 0, Ymaz — HE

CYLIECTBYET; B) Ymin = 2, Ymaz = 15 T) Ymin = Ymaz — HE

CYLECTBYET.

a) Ymin =0, Ymez — He CYIECTBYeT; 6) Ymin = 0,

Ymaz = 7; B) Ymin = 0, Ymaz = +00; I‘) Ymin = 0, Ymaz = 3.

[16.14.] a) = = £2; 6) y > 2

npH z € (—o00; —2)U(2; +00);
y<2npH z€(-2;2); B) —
-5<z<-2;,1)Yy>2

(16.15.] a) = = +4; 6) y > 2
mpu z € (—4;4); y < 4 npu
z € (—00;—4) U (4;+400);
B) £ < —4; 1) €[4~

BT
T~ -G i
L
....... 9.
i ¢-
i
o >
kol A ok B :
by
..... Lo " SRS
- I [
I o dc
L :
e -1 U|1;4].

a) T = i3 B) :.ces(—3;3);
r) € (—00;—3) U (3; +00).
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a) z € (—o0; ~5) U (5;+00); 6) z € [~1;1]; B) T €
€(—4;4); r) z € [—o00; —2] U [2; +00).

(1618 [16.19.] - 1% -
i

' Y

3

f( 2) = 2, f(0) =0, a f(-3) =3 f@3) =3,
f(5) 25, 8) D(f) f(4,5) = 1,5, B) D(f)
= (-oos+o0); E(f) = = [-3;+00);  E(f)
= [0; +00); f(z) Bo3pactaer = (—o0;3]; f(x) Bo3pacraer
npd z € [0;+00) u y6eiBaer mpu z € [0; 3] U y6biBaeT npu
npH z € (—0o0;0]. z € [-3;0] U [3; +00).

II
I
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a) f(-4) =4, f(-1)
1, f(0) = 0; B) D(f)
(—o0;+00);  E(f)
[0; +00); f(x) BO3pacTaer
npu z € [0;+00] 1 yGuiBaeT

npH z € (—o0;0).

[16.21.]a) |z — V3| =0=z—-V3=0=2>2=3; 6) |z +
+7=02z4+7=0=>z=-7;8) z+V5|=0=>z+
+v5=0=>z=—-v5;T1) z—6|=0=>z-6=0=>z=6.
a) z=155; 6) £ =£1; B) = £3; r) z = +0,2.
[1623.] a) |t —3|=2=>2z—-3 =42 = 1, = 5,793 =
=106) [z-5=4=>z-5=244 =z =9,z = 1;
B) z-T|=5=2>2-T=25=>z1 =2,20 =12; 6) |z —
—11|=9=2z-11=49 = 11 = 2,22 = 20;

[16.24.] a) |z+2,5L=1:>2+2.5=:1:1=>:r1=——1,5,:52=
=-3506) -1 =2=z-1=32= 2, =33, 22 =
= —%; 8) |2+0,75| = 3,75 = £+ 0,75 = +3,75 = , =
=3z:=-457)|z-2=1=2z-2=2}=1 =
=1,Ig=§. '

(16.26.] a) npu 2 —32>0;, /(z-3)2 = |z —3| =z — 3;
6) nipu £ —-3<06; \/(z-3)¥=|z-3=—(x—-3)=3—=.
[16.26.] a) npu 2+ 5> 0, \/(z+5)2 = |z + 5| = = + 5;
6) npp +5<0; v/(z+5)2 =|z+5|=—(z+5)=—z-5.
(16.27.] a) /(1 - v3)2=|1-V3|=-(1-V3)=V3~-1,
TaK Kak 1 — /3 < 0; 6) 1/(2-v3)2 =2~ V3| =23,
TaK Kak 2— 3> 0; B) 1/(vV5—3)2 = [v5 3| = —(v5 -
—3)=3—+/5, TaK Kak v5—3 < 0; r) v/ (3—v6)2=|3-
— 6| =3 — V6, Tak Kak 3 — V6> 0.
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[16.28.] a) 1/(4 — 2v5)? = [4—2V/5| = —(4—2V5) = 2v/5 -

—4, 1aK Kak 4—2v5<0;6) \/(n —3)2 =|r-3| =7 -3,
TakK Kak m — 3 > 0; B) /(6 —3v6)2 = |6 — 3v6| = —(6 —
—~3v6) =36 — 6, Tak Kak 6 —3v6 < 0; 1) /(4 —7)? =
=|4—7n|=4—m, 1ak Kak 4 — 7 > 0.

[16.29.] a) |2z -1|=3=>27; —1=3u 22— 1=-3=
1 =2,20=-1;6) 1+3z|=2=>14+3z1 =2ul+
+3z2 =-2= 2 =3,22=-1,8) 24+ 22| =6= 2+
+221 =6 U 24222 =-6=>11 =2,790 = —4;T) [dz+1| =
=5=>4dr1+1=5udzy+1=-5=>z; =10y =—3.

a) 0,2z -2| = 3,6 = |0,2-(z—10)| = 3,6 = 0,2|z —
—10] =36 = |z — 10| = 18 = 7, = 28,7, = —8; 6) |3 —
~ 15z =25 = |15z 3| =25 = 1,5 ~ 2| =25 = |« -
2/=35=2y=12.=13 B) [2—3,52| =6,2 = 3,52 —
—2|=62=>35[3 H=62=|z—3%=2=8=um

-8 20 =81 |04z + 1] =23 = |04 (z +2,5)]
2§=>04|a:+25|_23=>|a:—( 2,5)| = 5,75 = 1,

o) I T _ 4y, ) LTI e
41 r)m |1:2|=:t1‘
a)2+f—m=2+\/g—|\/_—3|=
=2+ V5+V5VE; 6) 4+ VB —1/(VE-2)? =4+ VB -
~V6-2=4+V6-V6+2= 6 8) /(2-v]2+
FVTH+2=2 VT +VT+2=VT-24+VT+2=2VT,
r) {/(VIO-4)2 - V10— 4=|vVI0—-4| - VIO -4 =4-
_\/— V10 — 4 = —2V/10.
a)\/(5 \/—)2+\/(6 V30)2 = |5 - V30| +6 -
~ V30| = V30 -5+6—+v30 = 1; 6) 1/(4-2v3)2 -

—4/(5-23)2=4—2V3| - |5-2V3]| =4-2V3-5+
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a) vzi-4xz+4 y(z 2)2 II 2| = +1:
r—2 ?




+2v3 = —1; 8) /(6 — VA2 +1/(4 - VER)? = |6 - VAT +
4+ 4-V2|=6-va2-44+/42=2;T) \/(3-2v2)2 +

+4/(2-2v2)2 = 3-2vV2| + |2 -2v2| =3-2v2 -2+

+2v2=1.
a) npu z < 0; ﬁ:;‘"';’f = 3;(’:[115 —3; 6) npu

. l-ztzdz _ . z—1+24zx
0<e <L ati 3:::(:1:1} B) mp = > 1; FrARE =
— —3z—1 . < T < 3 —z+rdx __ 142

— 3z(z—1)° l‘) npy 3 1 3z(z—1) — 3z(z—1)°

—b(b—1) ) e bl()1<b§), bzb(giiztb )bg;:)’ 6) npu 0 <b<1;
BE_br1-b  bb—1)+(1=b) — (I— b) oy = 125 B) npu b > 1;

b(b—1 b(b—
Tgﬁ‘Lb-bl-b 25 =525 1) npu 5<b<6; L Cul Y =

» Bobr1-b
=m.
[16.36.] Va2 +4r+4 - V2 —-62+9 = |z +2|— |z - 3|:
a)npu z < -2; —(z+2)+(z+3)=-z-2+z-3=-5
6) mp —2 <z < 3; (z+2)+(x-3)=2z—1;B) npu z > 3;
(x+2)—(z—-3)=z+2—-z+3=5;r) npu —7<z <4,
T.e. £ < —2 (cM. a)).

[16.37.] Vz2 — 4z + 422 + 22 + 11| - 2|z —5|: a) npu = <
<-1; (z-2)-(z+1)+2-(z-5)=-z+2-z-1+
+2r—-10=-9;6) npy -1<2<2; —(z—-2)+(xz+1)+
+2.-(z-5)=-z+24+x+1+2x-10=2z -7, B) npH
2<z<5 (z-2)+(x+1)+2-(z—5)=4z—11;r) npu
z>5 (z-2)+(z+1)-2-(z-5)=
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JloMamusag KoutpoabHas paGora Ne2

Bapuanr 1

[1.] a) & =0,2(6); 6) 1,2(34) = $LL

[2.] \/5475 = 234;

3.)a= L 2‘/;2‘/_—2\,/—(1—20<b2
— 20,25 §f< e

.a) 5v184 7v50—30v2 = 15v/2+35v2-30v2 = 20f
1{503b1’ -
6) V125a76° j25a‘ faé
a) BYPYO/A-p/i-eyB  _ PVP—yO+e(/I-vB) _
PVP—9vatPVa—aVP plyP+va)—9(VPtyva
_ (p—a )(1p—\3§4) VP—V3. 6) = 4z~ 12\/— +9y _ (2vE-34)° _
V2V Y SN Vazi-Jo%y | 2eVa-3a§
— 2/z-3Y
=,

: - A 6) A :
a) 6) ;
i Ymin = —8, YUmaz = 0‘
B - :

; > >

8;: =0 &1 =4 & S =0 =41 = $ .....

=0,z =14
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ve— L . c+d . c=7Vcd+T7vVcd+d
(\/— \/—)'\/z_\/a— Ved(Vevd)
\/E—f_;
ct+d Ved'

Va2 —6x+9+ V22— 10z +25 = |z - 3| + |z - 5| =
..—..1,'—3+5-—.’L'=2.

X

Bapuanr 2

[1.] 2) & =0,2(3); 6) 0,2(31) = 22,
IZI 126 736 = 356.

B]a= - zf 3+;\/_ 3+2\/_ 3+2\/' —4v2 a2 =32>

> b2 =30,25=a>b
[4.) a) 3- V27 4+ 5v75 — 35v/3 =3-3v/3+ 253 - 35y/3 =

4sx — Vi6z* _ 4z?
= 34v3-35V3 = —v3; 6) Yoordy = VIE" — Az,

5] a) DYBtnAtmyminym _ mymbVainmbyE)
mym—ny/mtmya-nym . mymtVR) -y

 (EH/mmin) _ min ) Si2yEyHey _ (Y
T (Vmt+n)(m-n) T
— 3x/5+241y.

Vs +y/16zty  Ba2VEHeERVE T

ymm = -\/_ yma:z = P ymm = 4 yma:c = 7
ot R A R O
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L
a—\/_

‘/;5 = a—b . \/3 -
o © Ve | Jbrva

2.

-8z +16=|z—2|+|r—4| =z -



k

TnaBa 3. KeanparnyHas PpyHKUus y =

§17. ®yukuus y = kx?, eé cpoiicrea U rpadux

17.1.]a) k=2;6) k=-8;B) k=T, ) k= —1.
[17.2.]a) k=02 6) k=-1; B) k=-1857T) k=—2%.

114



T
H a) |
.

s

dyHKkuua  y6biBaer 1z €

€(—00;0); dyHkuusa so3pac-
z € (0; +00);

B) I\g ;

!

¢yskuMa  ybniBaer x €
€(0;+00); pyHKUMA BO3pac-
TaeT z € (+00;0);

[17.5.] 4%
a)
¢
P -
f"s?—b =Fio y) -
M: 00 W T A ‘ =N :—:
i \
. - < 3
E JOOR 8 . SO VI ik
¢yHKuMA  ybwBaeT <z €

€(0; +00); pyHKUHSA BO3paC-
Taet « € (+00;0);

O

6)- -1 4%

1

S
PyHKuuss ybnBaer I €
€(0; +00); pyHKuMs Bo3pac-
TaeT z € (+00;0);

r) Az
........ 1
Ay
X 5
8 —=b: 4| CEE BE-AN
¢GyHKuMsT  yOHBaeT I €

€(—00;0); dyHKuMA BO3pac-
Taet z € (0;+00);

6) N\ Ay 7

~

v
i
;

4 PO FOTE OO AU
_gé- L -
Jhn ERRERNE]

B

quHKuHﬂ ybniBaeT < €
€ (—00; 0); dyHKuHMs Bo3pac-
taet z € (0; +00);
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. _9:“ 2 ;
¢yHkuHs  yOmBaeT x € (GyHKUMA  yb6biBaeT I €
€ (—00;0); oyukuus €. (0;+o00); GyHKIHSA
Bo3pacraeT z € (0; +00); Bo3pacTaeT z € (+00;0);

|

i

I'padriky cHMMeTpHYHBI OTHOCHTEJbHO OcH abcuucc. Bep-
LIKMHB TPapUKOB COBMNAJAIOT.
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17.7.) \eHH] = 6) 1Thy
\ f
) W
i/
] > 7N
8-0-4-:5 VI BiOG =41 K 5
i
: i F | HA
: . o
B) -Agl r) Ly
1
E — >
8i—b: =4 ::ﬁ 4 4 D 8i=61 =4 ‘4 4 P i
I \
6 il i |
2 } [~

BepinHal rpadHkoB coBnapawor. I'padHkn ¢GyHKUHE OT-
HOCHTEJIbHO ApPYr ApPYyra PacTAHYTH HJH YXaThl MO OCH
OpIHHAT.

Bepuinnu rpagmukos coBnagaior. I'padukn cHMmeT-
PHYHbI OTHOCHTEJILHO OCH abclHcc.

17.8.] 1H¥ ! 6) —\—-4%
I ]
a) 1
e /L
s T A S Ik Y A
i
e i

frened bonni : ; 1 . "

I'paduk nonyuaercs pacta- Ipaduk nonyuaercs cxkatu-
XEeHHeM y = T2 BJOJb OCH €M Yy = T2 BJIOJb OCH y B
Yy B IBa pa3a. ABa pa3a. :
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Fpa(bHK noJy4aercs pacm-
XEHHeM y = x° BIOJb OCH Y
B TPH pasa.

PRk
Fpa(pnx no.nyqaeTCﬁ pacm-
KeHUeM y = —r“ BAOJb OCH
y B 1.5 pasa.

R o
I"pa(pm( nonyqaeTca pacm-
XeHHeM y = —x° BIOJb OCH
Yy B 2,5 pasa.

G I
Fpaq)ux HOlellaeTCH cXKaTu-
€M y = z° BIOJb OCH Y B

TPH pasa.

I'paduk nonyqaeTCﬂ pacm-
XKEHHEM Yy = —x*° BLOJb OCH
y B TPH pasa.

Tpaduk nonydaercs cxaru-
eM y = —x2 BJO/L OCH Y B
JBa pasa.
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BepiuuHu rpagukos cosnanalof. I'paduku nexxar HUXKe OCH
abclucc.
17.11. a) k>0;,6) k<O.

a) y= 0, 3 8’ 6 z :....0’ N )

y=0,
2 B) Ymin = 0, Ymaz = §; =0, 2, 3 B) ym‘m = -9,
r) z €[1;2]. maz = 0; T) z € (1;2].
[7.1a]- 4
\ £

a) ¢ =12; 6) z € (-2;2);
B) = € (—o0; —2) U (2; +00);

17.15.] a) z = +1; 6) z € (-1;1); z € (—o0; —1] U[1; +00).
17.16.] y = —2200% => ¥ = —200: a) =220 = -220 — npu-

HaJJIeXHT; 6) —Sﬁ = —55 — He l'lpHHa,llJ]e)KHT B) 1112% =
= 146,6(6) — He mpuHAMNEXHT; T) Te = —220 — npH-
HaJJIeXHT.

1717y =kz? = k= %: a)k— = 5; 6)k—(—r—3
B)k"ﬁﬁ—m r) k=2 =—6.

17.18.] a) y =x2; 6) y = —3:c B) y = —2z2%; 1) y = 222.
17.19.] a) 14, Ymin = 0; 6) HeT; B) HeT; ) A4, Ymin = —4.
17.20.] a) HeT; 6) HeT; B) 12, Ymaz = 0; T) 1A, Ymaz = 8.
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a) na, QyHKUHMs OrpaHHYeHa CBEPXY H OrpaHH4eHa
CHH3Yy; 6) HeT, QYHKUHMsS OrpaHMueHa CBepXy M He orpa-
HMYEHa CHH3Y; B) HeT, QYHKUHS He OrpaHHYeHa CBEPXY H
OrpaHUYeHa CHU3Y; I) HeT, (PYHKIHs He OrpPaHHYEeHa CBEepXy
H He OTpaHHUeHa CHH3Y.

I BB

R dond Lillie

a) Ymin = 0, Ymaz = 8 6) Umin = 0, Ymazr —

He CYLIECTBYET; B) Ymin = 2, Umaz = 18; T) ¥Ymin = 0,

ngx = +00.
a) Ymin — HE CYUIECTBYET, Ymaz = 0; 6) Ymin — He
CYLUECTBYET, Ymaz = 0; B) YUmin = —8, Ymaz = 0; T) Ymin =
= —oo, Ymaz = 0.
.] @) Ymin — HE CYILECTBYET, Ymaz — HE CYLIECTBYET;
6) ymm =0, qgw.t = 3; B) Ymin =0, Ymaz = +00; T) Ymin =
= 0 Ymaz =
[17.26.] a) y—-z2 Hy=2r=>z*=2r=>z(z—-2) =

= 0 =y ;=0 , T2 = 2 — TOYKH MepecedeHus (05 0) u (2;4);

6)y——05:z: My=2= —05z2 ——2=>:z: = —4 —
HeT 'roqex nepeceyeHHsi; B) y = —3z° u y = —3z => —
322 =-3z=>z(z~1)=0=z; =0,z =1 — TOUKH
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nepeceueHus (0;0) u (1;-3); r) y = —:r Hy=3=1ir’=
=3 = z = +3 — Touku nepeceuenus (—3;3) u (3;3).

876 =4 T2 ¢ - g i i 2 i
A \
- \ 1 \
“ I \
8
' ﬁ [ {
[zzs]i- - 6) ]
a) [ 5
I
VA ]
816 ig =52 y  —— 8L —inf! Ng P
] 3
I
| - Her KopHem — f-HET KOpHel
P S O T S 1O O O FRNEREA
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- HeT pelleHHH - lnpemeHHe -
RUEY 20 B /: ik d
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B) i~ tg; i r) - Ay |
: AN 0 A
2 pellleHHs L.
| o ————
il ot
B1=i6T= =2 T\ A 6‘ g1=6 =4T=7 y 1 L aea
\
dei b
- t 1 pemeHHe
H M Vi i T

1735 y = 20% a) £(0) = 0; f(1) = % f(=3) = 18
f(§) =& 6) fla) = 20% f(4a) = 32a?; f(—2a) = 8a?
f(=0,5a) = 0,5a2%; B) f(a+1)=2-(a+1)% f(b—2)=2x
x(b—-2)7?% f(z-3)=2-(z—3)% f(z+9) =2 -(z+9)%
r) f(a)+1=2a2+1; f(z)—2 =222-2; f(a)+b=2a%+b;
f(z) —a=—a.

y = —4z2 a) f(1) = —4; f(-2) = -16; f(0) =0;
(1) = -5 6 f(a) = —4a% f(-a) = ~4a% f(-2a) -
~ 16a?; f(5a) = —100a?; B) f(a+2) = —4- (a +2)%

fla—3)=-4-(a=3)% f(z—1) = —4-(z~1)% f(z+6) =
=—4-(x+6)% ) f(a)+1=1-4a? f(zr)~5=—4z%-5;
flz4+2)—1=—4.(z+2)2-1; f(z—c)+d = —4-(x—c)? +d.
a) y€[0;3]; 6) y€[0;12); B) y€(3;6); r) y€[0;3].
17.38.| 2) y € (0;+00); 6) y € [3;+00); B) y € [0;+00);
r) y € (3;+00).

a) z€(—o0; —3]U[3; +00); 6) z€(L;3); B) z€(—3;3);
r) z € [3;6]. _ |

a) T € (—00;—2) U (2;+00); 6) z€[-2;2]; B) T€
€ [~2;2]; 1) & € (=3;~2] U [2; +00).
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a) f(-1) =2, f(6) =2,
f(1) =27 8) D(f) = [-1;6};
y=0n0pu z=0; y >0 opu
z € [-1;0) U (0; 6]; dyHkuus
HenpepbiBHA H OrpaHHYeHa
CBEPXYy H CHH3Y; Ymin = 0,

Ymaz = 2.

a) f(= 4) 8 f(05) =

_3;
5) D(f) [ 4 6 y =0
npu z =0; y <0 npu TE
€(0; 3); QyHKUHA HenpephiB-

Ha H orpaHH4yeHa CBepXy H
CHH3Y; Ymin = —3, Ymaz =
= 8. :
17.44.}:-10- 1Y
L 8 :
1

5 70) =0, £(2) = V3 @) 7D =8 £0) = 0,
f(4)=2;8) D(f)=1[-1;4]; f(1)=25; 6):1:——1 z =0,
F(f) = [-3;2); dyHkums z=-2,z=2.

Bo3pacTaeT npu z € [—1;4].
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3 f(-2) = -2, f(2) = -2
f(4) = 8; 6) z = %1, Her,
T = -3

c*"

Y

Ty

|
N
h
T

ij

e

el
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By

a) f(=z) =2 (~x)? = 22% 6) f(z?) =2 (z?)?

=224, 8) f(c®)
= 224

[17.57.] a) f(z?) = 1,5z%; 6) f(2z%) = 6x%; B) f(—z?)
= 1,524 1) f(=

ze [_3 1]9

=2 (%) = 225 1) f( ~2?) = 2. (—2?)?

222) = 6z,

a) f(z?) = —4- (3%)? = —4a¥; 6) f(22?%) = —4x
x (22%)? = —162*; B) f(—3332) = —4.(-37%)? = -362%;

r) f(z3) = —4-(2%)? = —4ab.
mf($+1)—f(2§+4)=>(1:+1)2 (.’L‘+4)2=>.’L‘2+
+2r+1=22+8z+16=>6z=-5=>z=—-3=-25.

N

[17.60.] 4f(x+3) = f(2zx)—24 = 4-2-(z+3)2 = 2-(2z)? -
—24 = 922 +482+ 72 = 622 —24 = 482 = —96 = = = —2.

[17.61] f(z-3)

= f(z+5) = —(z-3)2 = —(z+5)? = 22~

—6z+9=224+10z+25=> 16z =—16 => = —1.

5 Anrebpa, 8 xn.

B) p=0; r) pe (0;2).
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a) f(-2) =-2 f(2) = -
f(24) = =2, 6) D(f) =
= [-4;3}; E(f) = [-2;0];
(QYHKLHS BO3pacTaeT [IpH
z €[—2;0], y6piBaeT npH €
€ [—4;—-2] U [0;2] u mocTo-
siHHa TIpH € [2; 3.

a) f(—275) = _6’25’ f(_
-0,5) = —1, f(4) — He
onpenenena, f(v5 — 3) =
= -1, 8) D(f) = [-3;2];
E(f) = [-9-1] U (0; v2);
¢GYHKUHS BO3pacTaeT TpH
z €[-3;-1] U (0;2) u no-
CTOsIHHA NpH z € [—1;0].
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§18. OPynkuMsa y = g, €€ cBOMCTBa M rpaduk
Ak=Li6) k=2 k=gink==3
82 - 4w 6)- N 7R '

OyHKUMs  yObiBaeT NpH  (DYHKUMSA BO3pacTaeT mpH
z € (—00;0) U (0; +00). z € (—o0;0) U (0; +00).
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.............

R TN SO S OO e

: ; ._9. ook : BEREANL I I | RSN ;
¢yHKUMA  y6niBaeT  NpH ¢)ym(uml BoapaCTae'r npn
z € (—o0;0) U (0; +00). :L'E( —o0;0) U (0; +oo)

'kh

I'padvky GyHKUMA CHMMETPHYHBI OTHOCHTEJBHO OCH OPIH-
HaT.

[18.4.] a) k > 0; 6) k < 0.
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5] ﬂu BEEE, [18.6.] 'l‘@’
i »
8 =6/=4 23 ‘ A

2 1 2’ B) ymzn— 1 ]-s 3! l B) ymin = 1)
Ymaz = 4; r):z:e[ 2—1] ym—BrmE[l;ﬁ].

IS8
6) x = 2; B) z€(0;2); 6) x=-1; B) z€(-1;0);
r) x € (—o0;0)U (2'+oo). r) z € (—oo; —1) U (0; +00).

a) y(1) = 8 = 68 — npunannexut; 6) y(5) = L =
= 133 # 13 — He HpHHaI[JIE)KHT B) y(—2) = 628 —-34 #

= 34 — He npuHamaexur; r) f(—4) = =% = -17 —
NPHHAJNEKHT.

[18.10.] a) y = -=>7=’§° k=21=>'y——6)y=
=fs12= ’52=>k_—? =>y=— B)y_§=>19=
= 4=>k--76=>y'——7?.) =-=>8=—21°3=~k=
a) ymm=—2, Ymaz = —1; 6) Ymin — He ompefe-
NeHO, Ymaz = 2; B) Ymin = —2, Ymaz = 0; T) Ymin — He

OonpeneeHo, Ymay — HE OINPEAECEHO.
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a) Ymin = L, Ymaz = 2; 6) Ymin — HE ONpeneneHo,
Ymaz — HE OMPENENEHO; B) Ymin = —2, Ymaz = 0; I) Ymin —

He onpeaeneHo, Ymazr = 2.

a)y—zuy—Qx =2=n=3rl=1=22=

8

= 31, TOUKH nepecequHﬂ (-1;-2) u (1;2); 6) y = —% "
y=-5=-2 S =-5=1z=1, Touka nepecequm{ (1;-5);
By=-2ny=-8z=>-3=-SrxsP=1>z=

T
= +1, ToukH nepeceenns (—1;3) u (1;3); 1) y =2 u
=1= 2 =1= 1 =4, Touka nepeceuenus (4,1).

L
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ky.
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18.18] - [43

[
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- :HeT peLueHmd
ik ll

;) x e-b(g;oo, —2) U (0;2); a) T € (—oo —1) U (0 1);
6) z € (—2;0) U (2;+00). 6) € (—1; O)U(l +00).

(18.22.) a) f(1) = 4 f(~2) = -2 f(03) = (—5) =
= ~24; 6) f(-a) = ~3; f(20) = 1 2 f(32) = 3z,f( z) =
=-1.8) f(a+1)*a+1,f(b 3) 55 f(m+1)— +1'
fz=10)=HF5 1) fla)+1=2+1; f(z) - -2
flz — ):—47 L flz+1)-1=24-1.
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[18.23.] a) [N =6 f(-3)=2 f(3) = ~12; f(5) = -0
6) f(3a) = -2; f(6a) = -G f(= 2) = & f(- 3%) = o
B) fla— 2) 2 8 f (b+4) — ooy f(w—l)—l—_—z; fla+
+2)=— f(m) —4_—5—4;f(2x)+1=—§+1;
f(:c——l) =42 2f(z+3)=-1=—-J5 -1

2 f( 4)——1:f( 1) =
—2;a:=0;m=:i:1.

a)f(_z) : 1f( 1 -
(fQ) =2, 6) =z = i,
r=0;z= :i:%.

18.28.| Iph = € [1;7} Ymaz = 2 = 78. [lpn z € [-5;4]
Ymaz = —103z%2 = 0. CnenosatensHo P > Q.
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2) 7€ [26]: 6) 7 € (—3;0;
B) z€[—6;—-3); 1) :1:6(0'1]
a) f(xz) =24,6) 1f(@®) =% 8) f() =4 =4,
r) —f(z®) = 3.
a) fz) = (4)° =1 6) 74 = =% fix
) )

:1:6( oo—l)U(O 2) xE(—2,0§U(4,+oo)
(18383 flo+1)— flz—1) = ;&3 — ;4 = $eg=l) =

16

=~3 e = 3+ 1) flz-1).
_f +2)+f(2_z)=z+2+2—z—%%ﬁgi_t?=

=—4- 172-—4 = —4f($2 - 4)
T35 /(e +3) =210 +5) = 2y = 5k > e -
=0= GroEm =0=>e=-1
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a) f(-3) = =3 f(1) =
= 1, f(V38 -1 =
_ 8 _ 8(¥/3341)
V33-1 33-1
(VA3 + 1: ») D) =
[ ;+o0),  E(J) =
= [—3;2|; ¢yHKuHsa Bo3pac-
raeT mHa [—3;4], ¢byHkuus
yObiBaeT Ha [4; +00).

-
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B) PEL o ) 4 3 |
- bl e )
4 } \
: y 4
-~ B : LA
8 -0 —é Z |4 > 8 =641 ‘4-{4
4\
\
_____ e

§19. Kak nocrpours rpapux PpyHKuMH
¥ = f(z + 1), ecsim u3pecTeH rpaduk PyHKIHH

y = f(z)

%4_,_3) LAY

§‘

N§
p
funeent
=

=

Sy
i
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—4.-2
-2

8 —6
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r)flT3-(z+-4)2; 6) y= —1s; B) y= V-2
r)y=i|x .

a) y=—-3(z—-052% 6) y =% 8) y=—|z -4,
r) y=—yz+ 15

a) \‘ l’ PR P N N ¢ 6
- ANl n ) / \L
| :
X L | -1 \l-+-
8 __6._{ e 2“ 5 i $ : l ‘\; T
¢yHKRuHA y6niBaeT <z € GyHKUMA  yObiBaeT I €
€ (—oo;1); ¢yHRUMA € (3;+00); ¢GyHKUHS
BospaC'raeT z€ ( +oo) BOpacTaeT & € ( 00; 3)
’Sé—b miiln
s Him L 2 L
dyHKLUUSA yO6niBaeT (pyHKIJ,HH yObiBaeT g €
z(—00;5); byHKums Bospac- € (2;+00); GyHKUHS
TaeTr :1:(5; +00). Bo3pacTaer x € (—00; 2).

GyHKUMS  yObBaeT <z € &)YHKHHH Bospaéﬁ‘aeT z €
€ (—00;5) Uz € (5; +00). € (—00;0) U z € (0; +00).
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¢pyHkuHMs  y6niBaeT x €
€ (—oo; 1)Uz € (1; +00).

o8] o v

ql)yHKLlHSI B03paCTaeT T E
B)?. ;_Gﬂy

6 8

6-4"=2, ] 2 4.

ql)yHKI_LHiI BospaCTaeT T €
€ [1;+00).

a)
ey,

8 -6 —4 -2 } 2 4 6
¢yHKkuusa  ybpiBaeT x €
€ (—o0;-3); b yHKUHSA

BO3pacTaer x € (—3;+00).

pYHKUMA BO3pacTaeT & €
€ (—oo0; —4)Ux € (—4; +00).
o , T

T L

(.pyHK]_LHSI ybbiBaeT T €

€4 +oo)
.r)

.(1.;)“/.HKU.HH y6uiBaeT z €
€ [2; +00).
6)" E :.4
8 —6 4 —22 1 3
. f 4y
A /
— . .

¢yHKUHs  yOblBaeTr z €
€ (4;+00); ($yHKUHSA

BO3pacTaeT x € (—o00;4).
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pyHkuMs  yOwBaeT T € GyHKUMA  yOuBaeT T €
€ (—o00;2); ¢yHKuua € (—1;400); byHRuus
Bo3pacTaet x € (2; +00). Bo3pacTaeT x € (—oo; —1);

a) y = (£=2)% 6) y = —2-(z+1)% 8) y = 3-(z+2)%
r) y = —3(z—4)%

a) y=vVz—2;6) y=vx+3; B) y=—-vVr+4
r) y=—vz +1L .
M9.13]a)y=L5;6)y=—:Lip)y=25ny= -1
a) y=l|e—1f; 6) y=—jz+2|; B) y = —|c - 4);
P y=|z+3|

a) Ymin =0, Ymaz = 2; 6) Ymin = 0, Ymaez = +00;
B) YUmin = 0, Ymaz = +00; ) Ymin = 0, Ymas = 2.

) Ymin = —5, Ymaz = 0; 6) Ymin — HE CYILECTBYET,
Ymaz = 0; B) Ymin — He CYLIECTBYET, Ymaz = 0; T) Ymin =
= —090, Ymaz = 0.

a) Ymin = 1, Ymaz = 4 6) Ymin = =2, Ymaz —
He CyIIECTBYET; B) ¥Umin = 4, Ymar — HE CYILECTBYeT;
I) Ymin = 1, Ymaz — He CYILECTBYeT.

a) Ymin = 1, Ymaz = 2; 6) Ymin = —%v Ymaz =
= 0; B) Ymin — He CyILECTBYET, Ymaz = —1; T) Ymin — 2,
Ymaz = —1.

a) Ymin = 1, Ymaxz = 2; 6) Ymin = 3. Ymaxz — HE

CYLIECTBYeT.

a) Ymin = —2, Ymaz = —L; 6) Ymin = _\/5, Ymax =
= 0.

a) Ymin = 0, Ymaz = 25 6) Ymin = 0, Ymaz —
HE CyIUECTBYET; B) Ymin = 0, Ymaz — HE CYILECTBYeT;
I) Ymin = 3, Ymaz = 6.
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a)y—8 2 0; 6)3:—0 2,
-1, 3, 1; B) dyHKIMA YObI-
BaeT z € (—oo;1); dyHKuUMA
Bospactaer z € (1;+o00);
ryrz=1.

2 y=0, -1, 4 6) z=

= -2, ——4, 0, 2, -6
B) byHKLMA yOhiBaeT
z € (—o0;—2); ¢yHKUMSA

Bospactaer z € (—2;+00);
r)y r—2.

a) y— —3 3- 1; 6) T = —2,
-4, -3 B) dyHkuus
ybuiBaeT z € (—oo; —1) U (—
—1;400); ) z = -1 #u

y=0.

86 -4 -2 ] 246

146

a)y—2 3 6 6)3:—0 8
6; B) ¢QyHKuHA BO3pacraer
z € (—00;2) U (2;+00);
rNz=2uy=0.

a)y=0, 2, 3; 6) z = -3,
-4, 5; B) Ymin = 1, Ymaz =
=2;r1) z € (~4;5).



a)y 5 2, 1; 6):1:—1mm
= -2 um 0 1, =6 uau 3, 2, —2 uau 6; B) PyHKUHSA
4; B) (pyHKuuﬂ yOuiBaeT  yObiBaeT I € (—00;2); QyHK-
z € (—o00;—1); ©OyHKUMA LHA Bo3pacTaeT x € (2; +00);
Bo3pacTaeT I € (—1;400); Tr) € (—00;0]U (4;+00).
r) z € [—2;0].

He‘l‘ pemeH HH

147



"

..r;_..;‘. N

=ik

=6

+: HeT pelleHH
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b i JO YR S SO RN
a) (—1) =1,
) =3 0 D(’f) Al
y=0npu =0 u :1:—3
y > 0 npu z € (0; 3) U(3;4);
y < 0 npu =z € [-2;0);
(hYHKLHA HMeeT pPa3phHiB NpH
z = 2; GYHKUHSA OrpaHHueHa
CHH3Y H CBEPXY; Ymin = —2,

Ymaz =

149

B) D(f) [-3;2) y =
=0 npu z = 0; y>0npn

z €[-3;—-1); y < 0 npu
z € [-1;0)U (0;2]; dyHkuus
HMeeT paspuiB IpH T = —1;
(YHKLHSA OrpaHHYEHa CHH3Y
M He OrpaHMuYeHa CBepxy;
Ymin = —4, Ymazr — HET.
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19385} A4 -
 a) '

RO S S

RPN SO WUpS S

- J’ bd
e 3 ] ol
i
8 =61 =9 . 6
B)\ o A :
7 AT

O SV RPN SSANL) I E B S

a) Ymin = 0’ Ymaz — 3; 6) Ymin = 1, Ymaz = +w’

Bi ilii =0, Ymax = +00; I‘) Ymin = O_’ Ymez = 4.
m a) Ymin = 0, Ymazx = 2; 6) Ymin = O, Ymaz = +00;
B) Ymin = 0, Ymaz = +00; T) Ymin =0, yma:r = 6.
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‘2 pememm

\riﬂ

2 pewienus -

HeT peweHHi - - N
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Y R AT -
\ i 2 i
] - : !
o |
T -
8164 T2 2 e
H L
LIS SOUUN JOUNE OO SO SO 1. WO-SNNOON NN NN DU OO SO Voo R D SIOVS- S SO PSS P U NN SN SR SO NS P S S
i \ 816751 —4‘ 6
i

) =306, f(3,84)= 1 kopeb — p = 0U(2;8];

f(—2,8
= 2,2, f( ) =-2; 6) £ = 2 kopusa — p € (0;2).
= = =2 umu 3,
—3.
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§20. Kaxk noctpouth rpauk hpyHKHHH
y = f(x) + m, ecan u3BecreH rpapux

byukumn y = f(x)
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[20.5.] a) y = 222 + 3; 6) y:g—-l; B) ¥y = /T —2;
r) y = |z|+4.

[20.6.] a) y* = —0,522 -1, 6) y=4— 2, 8) y=—vZ+3;
r) y=—|z| — 2.

Ay Ayl
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[20.11.] a) y =222+ 1; 6) y = 3 — 2% B) y = —22% - 2;
ryy=z2-7.
a) y=1+26)y=-2-3 8 y=3+1
[20.13.] a) y= vZ+2,6) y=-vZ -2, B) y = VT — 1,
r}) y=3-— z.
a) y=lz| -4 6) y=3—|z|; B) y =g/ +2
r) y=-1-—|z|

a) Ymin = —5 NpH £ =0, Ymaz = —3 Npu = +£1;
6) Ymin = —5 NpH 2 = 0, Ymaz — HE CYLUECTBYET; B) Ymin =
=-—51pH =0, Ymazr =3 OpHt T = —2; T) Ymin = —5 OpH
T =0, Ymar — He CYILLUECTBYET.

=1; 6) Ymin = —4 OpH T = —1, Ymar — HE CYILLECTBYET;
B) Ymin = —6 MPH T = —2, Ymaz = —2 IpH T = —3;
I) Ymin = — HE CYWIECTBYET, Ymar = —1 NpH T = 2.

20.17.| 3) Ymin = —1 OpH T = £1, Ymer =4 npt = = 0;
6) Ymin — He CYLIECTBYET, Ymaz = 4 NPH T = 0; B) Ymin —
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He CYILeCTBYeT, Ymar = 4 TPH T = 0; T) Ymin = 1 TIpH
z=-1, Ynaz =4 npu z = 0.

a) Ymin = 0 mpu T = -1, yma:c=% npH T = 3;
6) Ymin =0 NpH T = 1, Ymmar — HE CYILUECTBYET; B) Ymin —
He CYLIECTBYET, Ymaz = 2 MPH T = —1; 1) Ymin = 5 npH
T=—4, Yoz =5 NpH = = —2.

[20.19.] 2) Ymin = —1 1P T =1, Ymae = 0 1pu = = 4;
6) Ymin = 0 IpH T = 4, Ymaz — HE CYLIECTBYET; B) Ymin = 0
MPpH T =4, Ymez =1 pH 2 =9; T) Ymin = —1 0pu = = 1,
Ymaz — HE CYLIECTBYeT.

a) Ymin = 0 Mp Z = 1, Ymezr = 1 1py z =
= 0; 6) Ymin = —2 NPH T = 9, Ymaz — He CYIIECTBYeT,
B) Ymin = —2 MPH T =9, Ymaz = 0 1IPH T = 1, T) Ymin = —
He CYLIeCTBYeT, Ymaxr = —1 NpH = = 4.

[20.21.] 3) Yin = —2 IPH T = 2, Yz = 2 NPH T =
= 6; 6) Ymin = —3 IpH T = —1, Ymar — HE CYLIECTBYET;
B) Ymin = —4 NpH = = 0, Ypmaz — HE CYLIECTBYET; T') Ymin =
=—4 MpH £ =0, Ymaz =1 Npu £ = 5.

a) Ymin = 0 NIPH T = —2, Ymaz = 2 NpH T = 0;
6) Ymin — HE CYLIECTBYET, Ymaz = 2 NPH T = 0; B) Ymin =0
MPH T = 2, Ymazr = 2 NPH T = 0; T) Ymin — HE CYILECTBYET,
Ymaz =2 NIpH £ = 0.

20 :«{ A
\

i
]
!

e vz oo memmss s

......

fT
1
)

a)y=-15y=-2y=0
6) =122, =0, z=44; 6)z=0,z==2, =43
B) YUmin = =2, 1) Yy <0 B) Ynae = 9, 1) ¥y >0
npu z € (—2;2), y >0 npu npu z € (-3;3), y <0 npu
z € (—o00; —2) U (2; +00). z € (—00; —3) U (3; +00).
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= zly: 1, a)y:—l’-y=0’y=3‘
6) x=1, =4 2=16, 6) =0, =1, = = 4
B) z€(—00;2; 1)y >0npd B) z€[-1;+x); 1) y <

Y
me[0;4);y<0r1pum>4 npu z € [0;1), y > 0 npu

B) y <O npu z €
y >0 npu x € (—o0; U
(0;+0); ) y=2; £ =0.

) y=-1 y=-6 y=
—4; 6) z = -2, z = -3,
=-1;B)y>0npu z €
€(—2;0), y <0 nmpu x €
€(—00; —2)U(0; +00) T) =
:O;y=—3.

164

[\V]

m 8 |




a) y:_l’ y:]-' 3/:2,
6) z = x4, z = =1,
npy y = —2 QYyHKUHA He
onpefieniena; B) y < 0 mpu
z€ (-1;1); y > 0 npu
z € (—o0;—1) U (1;00);
l‘) Ymin = —1.

y=-1Ly=3 y=2
=0, 2 =13, z = 5
y > 0 npu z € (-3;3);
y < 0 mpu x € (—o0;—
—3) U (3;+00); T) Ymaz —
He CYLIeCTByeT.

6)° Ny |

\‘ ‘ ﬂyl
a !
v/

e

J
fad |

8 6=




. f(=15) = —(-3) +2 =~
f) = -1 +2 =1 f4) =

o= 4 B)a::OHa:—2 T = %1,
Cx=-2.

8 D = -, (@ = 1
ST e B L Cud

=0 npua:::l:\/;,y>0

. npH x € (—/2/3;1/2/3) U (1;3);

y <0 mpu z€[-1;-2/3)U

 (=1/2/3;1]; paspuB npu z = L;

(YHKLMS OrpaHHYeHa CBepXy H
CHH3Y, Ymin = —1 0pu z = £1,
Ymaz HET.
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NS

- et peLuerm

a) f( ) = 1, f(0) =
= —05-0+3 =
f(4) =% 8) D(y) = [~4;4];
y#0y>0 npu z €[4 4],
paspbiB QYHKUMH NpH T =
= 2; ¢GyHKuHs orpaHuueHa
CBEPXY H CHH3Y; Ymin — HE
CYLLECTBYET, Ymazr = 3 NPH
z=0.

2
5 .
4.
37

a) f (..:.5_);;. 2
A
= 5051, B() =

}(i) -0,
6) D(f) =
~1;2].
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e [—1;2]- -
B0 S Rk

§21. Kak noctpontsb rpapuk pyHKIUHH
y = f(x + 1) + m, ecan u3BecteH rpadpuk

q)ymﬂmu y= f(w)
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16 y=—%+1,8) y=
3

3 -1

+21) y=|r—

1

a) y=25-(z+3)% -4
a) y

xr+

+3, 6 y=3:53-2 8 y=
—|z —6|+3.

2

4

r+4—-2;

r)y
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(21.12.] a) y = —2- (a:+2)2+2 6) y _(a:—3 - 5;

B) y=-3- (m—4)2+9 ry=s (a:+3)2

a) y=3z L1 +2,6) y=223+28) y——%—&

H!Il a) y=vVz+1-1,6) y=4-|z—-2f; B) y =

=—=vz—-1+2;1r) y=|z+3+1.

[2105.] ) Ymin =3 P & = 1, Ymaz = 5 NpH = = G

6) Ymin =3 NPH T = 1, Ymmar — HE CYLIECTBYET, B) Ymin =

=3 0pid T =1, Ymar = O NPH T = 2; T) Ymin = O TPH

T =0, Ymaez — HE CYUIECTBYET.

a) Ymin = —2 NPH & = 2, Ymaz = 0 npH = = 0;

6) Ymin = —3 NPH T = +00, Ymaz = 0 NpH T = 0; B) Ymin =

= % NPH T =5, Ymaz = —2 NPH T = 2; T) Ymin = —6 npH

T =—2, Ynaz = —3 NpH & = —00.

a) Ymin = —3 MpH Z = —2, Ymez = —1 NPH T =

= 2; 6) Ymin — HE CYLLECTBYET, Ymaz — HE CYUIECTBYET;

B) Ymin = 2 NPH T = 23, Ymar — HE CYLLECTBYET; ) Ymin =
5—3 nNpH = = 3, Ymaeg — HE CYLLECTBYET,

a) y=0 npu z =1 ¥
z =295 y >0 npu z¢
6(1,5), y <0 mpu z€
e( 1)U (5;+00); 6) y€

+oo] bYHKUHs yObI-
BaeT, y € (—00;3] — OYHK-
LUHA BO3PACTaeT; B) Ymar =
=4;r)z=3.
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[20.19.]-
e
8 —6-4:& 4
TN T
e
SRR S ;
[20.20.] 1%
=
8 —b{—“l — .S
T8 i
[20.21.] 1%
f A
LI TRy A
[20.22.]) 4%+t
4] |
m >
8 =641
6

175

a) y=0npn z =4, y >
>0mpu z€(-2;4), y<0
npu € (—oo; —2)U(4; +00);
6) z€(—00; —2)U(—2; +00);
Blz=-2,r)z=-2,y=
=—-1.

a) [—1;+00); 6) [—2;+400);
B) (0;—1) uau (3;0); 1) y >
>0npu 2 >3, y <0 npu
r €[~-1;3).

a) Ymaz = —3; 6) QYHKUHS
y6hiBaeT Ha (—00;2], pyHK-
LM BO3pacTaeT Ha {2;+00);
B) y=0 npu £ = —1 ujm
z =25, y>0 npu €
€(~00; ~7)U(5; +00), y < 0
npu z € (—1;5); r) E(y) =
= [-3; 4+00).

a) Ymazr = 5 6) o¢yHk-
LHs y6niBaeT Ha [—2;+00),
$QyHKUHS BO3pacTaeT Ha
(~00;—2]; B) y = 0 mpw
z=-Tuuzxz=3 y >
>0npu z€(-T7;3), y<O
npu z € (—o00; ~7)U(3; +o0);
r) E(y) = (—o0; 5].



e R N
a) pe(=14]; 6) p=-4 a) f(-2) =0 f(-1) =0,
up=-—1; B) pe(—4,-1); f(0,25) =—-2,5; B) z = -3;
r) p<—4. z=-2z=-1 z=-3,
z=0.




y=a22+62+10 = (z+ y=2a°— ldz+51 = (z -
+3)2+1 —-7)?+2

FTRTALE! 777 e TR
N \ i

f!L“a)

I

-
b
Q

el B

= ———

L e
—

6 SN S R S S S

F'"’"" e e

1.0

=22 — 100 424 — Ex“— y = E N (a:+4)2
- 5)2 -1

y = g? _ AT = (ar:—2)2 - 4 y==z —6x+5 = (a: 3)2 4
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y—2z iz i5=2. (z -
—1)2+3

)
P
s

!

X(z-1)2-6




§22. ®yukums y = ax® + bz + ¢, €€ cBoiicTBa

U rpacdmk

a) U B) — KBaJpaTHuHble DYHKIHH.
a)a=T,b=-3;¢c=-2,6)a=3;b=0c=1;

B)a=8b=-2%c=0r)a=—-3;b=%c=1.

a) 2z® —x+4; 6) —z*+7z; B) 922 -3z —-1; 1) 22 +5.
a) BBepX; 0) BHU3; B) BHU3; I') BBEpX.
[22.5.] a) y=—%=;%; 6) y=—2 =—L;B) y=
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y =122 — 6T+ ¢ Ymin = L;
T by _
Ymin = Y(—355) = Y(8) =c—

—9=c¢=10.

6oug ] 2

y=—2%+4T+C Ymas = %
Ymaz = Y _%) = y(2) =
=c+4=>c=-2.

) Ymin = —3 OpH T = —1, Ymar = —1 UpH T =
=0; 6) Ymin = —3 OPpH T = —1, Ymazr — HE CYLLECTBYET,
B) Ymin = ~1 npH z = 0, Ymez = 69 npu r = 9; I‘) Ymin = )
npH T = —3, Ymaz — HE CYLIECTBYET.
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[22.16.] a) ymin = 3 npi £ =0 H & = 2, Ymaz = 4 NpH
z =1; 6) Ymin — HE CYLIECTBYET, Ymer = 4 NPH = = 1;
B) Ymin =3 NP T =2, Ymae = 4 NP1 T = 1; T) Ymin — He

C llleCTByeT, Ymaz = 3 npH = = 2.
a) Ymin = —11 NnpH =2, Ynar = 1 NpH z =4
0) Ymin = —11 IPpH T = 2, Ymaz =1 MpH z = 4; B) Ymin =

 =—=11npH £ =2, Ymaz = 1 OpH = = 0; T) Ymin = —11 npu
T=2, Ynag =1 npu £ =0.

m i : S . : - .

BN AL O

S-S R A

b S T
a)y=-10,y=6, y=0;
= 6) =4 wu =z = -2,
t=—4uwmz=0,z=-5 z=0uwmz=2, z=-1
HWIH T = 1; B) Ymin = —9 HIH Z = 3; B) Ymar = 8 NpH
npu £ = —2; 1) ¢yHKuus <z =1; r) pyHKuus y6uBaer

ybnBaer (—oo;—2], @YHK-
uMs Bo3pacTaer [—2;+00)
B) y >0 npu z € (—o0; —
—5) U (1;400), y < 0 npH

(8; +00), ¢yHKUHA Bo3pac-
Taetr (—o00;8); #) y > 0
npu z € (—1;3), y < 0 npu
z € (—o00; —1) U (3; +00).

z € (—5;1).

a) QyHKUHMS BO3pacTaeT NpH x > 2 M yObBaeT MpH
z < 2; 6) pyHKuHA Bo3pactaeT npH x > 0 v y6hiBaeT npH
x < 0; B) pyHKUHS Bo3pacTaeT npH = < —1 U yGHiBaeT npu
z > 1; 1) dyukuua ospactaet npu z < 0 U y6hlBaeT npu
z2>0.

a) QYHKIHA BO3pacTaeT NpH & > —3 u y6LiBaeT npH
z < —3; 6) ¢yHKUHA BospacTaeT NMpH = < 1,5 U yObiBaeT
npu z > 1,5; B) dyHKuHA Bo3pacTaeTr NpH = < 1 H y6HBaeT
npu z > 1; r) GyHKUHA BO3pacTaer NpH = > —2 W yGuiBaeT
‘npH x < —2.
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L (1;0), (5:0)
:?f__n_lf;i'_.'-':.'

T o,
-9 ..
6 e
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a)1<:c<5 6) r<2, a)¢’<'3x>'16)—4<
r>4, B) <1, £>5 <zxr<0B) -3<zx<-1;
ryd<z<6. r)z<4,z>0.

f2 pemel-mﬂ 4

a) f(:v)—2a: —5:c+3 f(:v5)=2- z5)10 — 5x
x(a:)+3—2:c1° 52° + 3; 6) f(z) = —=x +2x——4
f(— :1:—1)——(—:1:—1)2+2 (—x—1)—4=—-22-2z
-1-2x—-2—4=-z2—-4z -7

[22.28.] a) y = 22 + 4z + ¢, A(0;2); y(0) =02 +4-04c=
=c=2=¢c=2.6) y(0)=c=4=>c=4.
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a) y = ar’+4z+5; Mg—lo; 0); y(—10) = 100a—40+

+5=100a—-35=0=>a= % =0,35; 6) y = az? + 4z —8;

N(4;0); y(4)=16a+16—8=16a+8=0=a = —1.

a) y =22+ bz + 4. Ocb ciMMeTpun: = = 1; = =

=-2=-2=1b=-26) y=222+bz-3. Ocb
b

cHMMeTpHH: T = —4; 2= —L = b = -4 =16.

Ecan 2122 € (3;12) 1 21 < z9; T0 41 = (31 — 2)% +
+1< (z9 —2)2+ 1 = yp, 3HaUUT PyHKUMA y =22 —42+5
ABNAETCA BO3pacTalollell Ha nNpoMexyTke (3;12).

Ecnu z122€(—8;—5) v 11 < T3, To y1 = (z1+3)* —
—16 > (224 3)%2 — 16 = yo, 3HaUNT QYHKLUHA y = T2+ 62— 7
ABAsieTCs y6blBalowed Ha nipoMexyTke (—8; —5).

a) f(2) < f(20137); 6) f(&) < f(§)
B) F(1,999) > £(2); r) £(49,7) > F(49,69).

22.34.| a) f(-243) < f(-3); 6) f(59,9) > f(-60);
B) f (=%) < f(=3); 1) £(~0,99) > f(1,1).

a) f(v2) > f(-1); 6) f(—12,473) > f(-12,472);
B) f(—1) < f(=V5); 1) f(V2) < f(V3).

a) f(2r) = 20x2 + 62 —2; 6) f(z —1j = 522 —
—1024+54+3x-3—-2=>5d—Tz; B) f(z3) = 525+ 322 - 2;
r) 2f(3z) = 90z2 + 18z — 4.

a) f(-z)= -2z -z —4; 6) f(z+5) = ~202 —
—50+z+5—4=—-192—49; B) f(—z?) = -2z —x? —4;
r) 3f(2z) = —24z% + 6z — 12.
flx=1)=fz+1)=>222—-4z+2-3z+3+12=
=202 442 +2-32-3+12=4r+3=47—-3 = 8z =
=6=>z=3

f(2z+3) =4f(x—2) = —42%2 - 122 -9+ 8z +
+12-3 = —4224 162 — 16+ 16z — 32— 12 = —4z = 32z —
—~60= 36z =60=>z=3.
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st (0:2) U (3;5).

Ll 0 DRI B SO W
[22.48.] y = ax® — (a + 6)::: +9, £ =2 — ocb CHMMETpHH;
[22.49.] y = 2% + 69: +¢ Koopp,uua'ra BepUIMHLL: T = —21 =

= 8= -3 y(-3)=9-18+c=c—9=> (~3)2+(c=9)? =
=25=>9+c*—18c+81=25=>c2—18c+65=0=>c=5
HJH c = 13.

[22.50.] y = 22 + bz + ¢, A(1;—2) — BepimHa napaGonw;
z-—z—b- —9—1=>b—--—2=>y( 1)=14+b+c=1-
—2+c= —2=>c—-—1

y = az? + bz + ¢, A(1; —2) — BepuiMHa napa6oJsi;
B(02) y0) =a-04+b-0+c=c=2=c=2;, 2=
=-L=1=b=-2¢; y(-1)=a+b+c=-2=>c-a=
=—2=>2—a—-—2=>a——4=>b——2a——8

[2252. ] y =22 +bx+c=>y(0)=c=8=y(3) =9+3b+
+8=-1=b=—6.
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y=zl+bz+c=>y(l)=1+b+c=6b+c
=5=2>y(-1)=1~b+c=-2=>c—-b=-3=2
=2=c=1=2b=5-c=4.

y = az? + bz + ¢; K(-2;3); L(-1;0); M(0;-9);
y0)=c=-9=>c=-9, y(-2)=4a—-20-9=3=2a—
-b=6y(-1)=a-b-9=0=>b-a=-9=>a=-3;
b=-94a=-12.

y = az? + bz + ¢; A(2;3); B(0;1); C(3;2); y(0) =
=c=1y2)=4a+20+1=3=>2a+b=1=y(3) =
=9a+3b+1=2;3-(3a+b)=3-((72a+b)+a)=1=>1+
+a=%=>a=—§=>b=1—2a=§.

| §23. I'pajpuueckoe pemieHHe KBaAPaTHBIX
YpaBHEHHMH _
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[lycts pavHa npsiMoyrosibHHKa paBHa b, Torga ero
IIHpHHa paBHa (b—2), a naomwagp: b(b—2) =8; b(b—2) =
=8=0-20-8=0=(b-12=9=b-1=43=>b=4
unn b= —2. Tak xak ¢ > 0 1 b > 0, aAnuHa paBHa 4 cM, a
IyHpHHa paBHa (4 — 2) = 2 cm.

[lycte @ W4 b — CTOPOHH MNPAMOYTOJbHH-
ka. HMeeM cHcTeMy ypaBHeHHii: {2a +2=14
' ab=12
b=T7-a 2 9
{0(7_@:12 =a(7T—a)=12=>T7¢a—a*=12= a* -

—7a+12=0=(a-35)?2=>=1=a-35=+1=>0=3
WIH a =4, b=4 nan b= 3.

[lycThb AJIMHA OHOrO M3 KAaTETOB — Y, TOTAA APYroro
(y+1). Tak xak runoTeHysa paBHa 5 cM, To y° +(y+1)? =
=5 =222 4+2-24=0=>y24+y—-12=0=>y =3 uau
y=—4 Tak kak y >0, Toy=3uy+1=4.

! cnoco6. a) 22 —62+8=0= (z—3)°=1=>z—
—-3=+l=>zr=4umz=2;6)2°+2z-8=0= (z +

193
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+12=9=>z+1=43=>z2=2um = —4;B) 22~2z—
—8=0=>(z-12=9=z-1=43=>r=4umz= -2
r) z2+6x+8=0= (z+3)=1=>z+3=+1=>2=—2
HIH T = —4.

2 cnoco6. a) 2 —6x+8 =0 = (x2 — 2z) — (4z — 8) =
=0=>z(z-2)-4-(z-2)=0=> (z—-4)(z-2)=0=>2 =14
WM =2, 6) 72422 -8=0= (22 +4z) - (22 + 8) =
=0=>2(x+4)-2-(z+4)=0= (z—-2)(z+4)=0=>z =2
WM = —4; B) 22~ 221 -8 =0 = (22 4+ 2z) — (42 + 8) =
=0=>z(z+2)-4-(z+2) =0=> (z—-4)(z+2) =0=>z =4
wiHz=-2r1) 22 +62+8=0= (22 +2z) + (4z +8) =
=0= z(z+2)+4-(z+2) = 0= (z+4)(z+2) =0=> 2= -2
HIH T = —4.
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y=a:2—2x+1=>x=—2—';=1=>y(1)=1—2+
+1=0=p=0.
y=m2+2z+'3=>m=——%=—1=>y(——1)=1—
-2+3=2=p<2

[28.17.]z=-L£ =2=y(2)=0=p>0.

[23.18.] D = b’ —4ac = 16 —4-(—6—p) = 40—4p>0 = p>
> —10.

3HaveHre QYHKUMH y = x° + 6z + 8 B BepIUHHe -
napabosbl & = —% = —3,y(—3) = —1; a) p< —1; 6) p =
= —1; B) p > —1.

[lyctb & — wHpHHA y4acTKa, y — AJIMHHA, TOTAA
{2x—+—2y=20

—10 — ) = 2 _
2y = 24 >y=10-z=>z(10—z)=2d=>z

—102+24-0= (z-5)?=1=>z-5=+1=z=4;z =6,
TO €CTb ¥y = 6 HaH y = 6.
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[23.21.] ITycTe onHH KaTer pased z, Torza ApYToil (a: 4).
[Tnowanp TpeyroanuKa paBHa 2:c(:c 4) =16 = z? -4z =
=32=>22-42x-32=0= z; = 8,x9 = —4; Tak Kak
>0, Toxz=8a(zx—4)=4.

[ycTh onuH paBeH y, To Apyro# paseH (y — 1),
a runorenysa (y + 1). I[lo teopeme Iludaropa y? + (y —
~1)2=(@w+1) =y +y2-2y+1=92+2y+1=y(y—
—4)=0=>y=0um y=4. Tak kKak y > 0, T0 y =4,
3HAYHUT KaTeTH TPeyroJbHHKa pasHbl 4 U (4 —1) =3 M, a
rUNoTeHy3a paBHa (y+1) =5 M.

[lycTs uWcauTenp Apo6H paBeH z, TOrda 3HaMe-
HaTeab papeH Pp+2) upp+2) =15 = pp+2) =
=15=p°+2p~15=0=p=3 uau p = —5. Tak Kak B
O6BIKHOBEHHOH APOOH YHCJHTENb MeHblUe SHaMeHaTess, 10
p=3u (p+2) =5, a uckomas Apobb 3.

[23.24.] Mycts v — ckopocts newexona. Torza, Z 4 25
=1=>20 15 50+4=0"+20=>0>-3v—4
=0=(0—-152=625=>0v—15==425=>=4 km/u.

JomamHaa KOHTpoabHas paGora Ne 3

Bapuanr 1

['padukn QyHKUHIA cHMMET-
pPUUHBl OTHOCHTEJNBHO OCH
abcumcce.

2]y=—2ny=2s2
@ymm:l MpH T = 5, Ymaz =3 Tpu = = 0.
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LY. W .

f(z) = 222, g(z) = £, f(22*) = &% 29 (%) =24 =
= 8z8 ;

B SR
z=‘~1';Ay=2 | BRS =
[-
8=t =T | 8T=6T=4THZ &““
\
\ 4
[lg \ ot q

a) f(—3) He onpeneneHo;
6) f(0) = 2, f(9) = 5
B) D(f) = [-2+00);
E(f) = [0;+00)

®yHKIHA Bo3pacTaeT Opu T € (—o00; ~2) U (—2; +00).
[10.] —2?+4zx+6=p=>2?-42—-6=—p=> (z-2)°=
=10-p=(z—-2°%=10-p: a) 10—p <0, p> 10.
6) 10—-p=0,p=10;8) 10—p >0, p< 10.
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Bapuanr 2

Ipajpuku pyHKUMH cHMMeT-
PHUHBI OTHOCHTEJbHO OCH
OpAHHaT.

D ) = 0 ) =

=1, f(9) ne onpeneneno

B) D(f)= (-
= [~1;400).
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9.| ®ynkuus ybuBaer npu z € (—oo; —1) U (—1;+00).

10.] —224+6z—2=p=>22—-624+2=p=(z-3)?-7=
=p=>(x-3)2=p+7.a)p+7<0;p<-T,6) p+7=0;
p=-T)p+7>0;, p=-T.




I'naBa 4. KBagparHbie ypaBHeHMS

§24. OcHOBHBIE NOHATHS

124.1.] a) na; 6) HeT, TaK Kak MPHCYTCTBYET cJlaraemMoe 5z3;
B% LA, fiBJseTCcs; T) HeT, TaK Kak MPHCYTCTBYET cJaraemoe
x°.

24.2. a) 422 +5:1:—1 0: a=4, b=25, ¢ = -1,
6)lo:r =0= 152240 :c+0=0 a—15 b=0, ¢c=0;
B) —T —r:0:>——m2—:1:+0—0 a=-1,b=-1,¢c=0
I‘)S -922 =0= —92°4+0-24+8=0:a=-9,b=0, c=8.
24.3. a) 7:c +12m—5—0 a—37 b = 12, ?=—5;
R NS PR A S e
¢ 142 1 7“’ i3 =0 a=35 b=—5 c=—q3

4dx —7:c+16:0 a=—-4,b=-7, c=16.
ha) (Bz+1)(2z—-3)+4-(z—2)=5- (4 3z) = 622 —
—92+4+2x —~34+4r -8 =20— 152 = 62?4+ 122 — 31 = 0O:
a=6,b=12, ¢=-31;6) 12—-6- (m+3)—7m—(m—
—2)(:c+3)=>12—6m—18 T2=12°-2r+3r - 6= —
—6-13z2=224+z2—-6=>2z2+1424+0=0:a=1, b= 14,
c=0;8) 2z+10)(z—1)+5-(z—-2)=2- (7+.1c)=>2:c +
+10m—2x——10+5m—10'—14+Za'::>2x + 13z — 20 =

=14+2x =222 +11z-34=0:a=2, b=11, c = —34;
r)1+3 (2z—4)+(2z— 1)(3 2x)-—8:>1+6x 124-6z—3—
—422 422 =8 = —4r?+142-22=02=> 22 -Tzx+11 =0:
a=2b=-7c=11
a) 2-(z+6)(z—-6)+3- (m+6)—z —5:L'=>2x
x (z —36)+3m+18——5w=>2:c — 7243+ 18- 2%+
+aa:—0:>:c +8 -54=0a=1 b=38, ¢c=-54,
6) 25 — x> +2- (m—5)—4 (z—-5)=>z2-25+4- (x—-
—-5)—2- (x—S)—O:>m—25+2 (x—5)=0= 12~
—-25422-10=0=22422-35=0:a=1; b= 2,
¢ = —35.
a)4\4 3z)2—-2-(4—-3z) = 12— :c:>4(16 241 +
+9z%) — 8+6m—12 z = 64—962+3622-8+6x 1241 =
= 0= 3627 —89x+44 = 0. 6) 22 —49—3-(z+7) = 2. (z -
~N=>x-49-32z-21-2zx+14=0= z* — 52— 56 =0
a=1, b= -5, c=-56.

200



|24.7.| a) 8z%+5z+1 = 0; 6) —1222+3z = 0; B) 2> +4 = 0;
r) 9z2 — 2.1: +3=0.

a) z?—z = 0; 6) 222-33z+1% = 0; B) 622+3,5 =0;
ry — :z: + 47:1: - 41 = 0

a) z? — 4z + 35 = 0 — npnseneHHoe ypaBHEeHHe,
6) —15z? + 4z —2 = 0 = 2 5:1:+ 15 = 0 — npuBen€HHOE
ypaBHeHHe; B) 12 ~ 22+ 3z =0=> 22 -3z ~12=0 —
npuBeaéHHOe ypaBHeHHe; I) 18 —9z+22 = 0 — npuBenéHHoe
ypaBHeHHe.

a) -z +3lr -6 = 0=>x -3lz+6 =0 —

npHUBeAEHHOE YypaBHeHHe; 6) 3:1: + 14 =0= 3::: — 13:1 ==

=0 = 72— 2z = 0 — npHBeN€HHOE YpaBHEHHe; B) —
22zt -3z -4 —0=> L2432+ =0=>22+38z+
45 8 14g
1321 = V=2 + 27+ 14 =0 — npuBenénHoe ypaBHeHHe;
r) z‘—Tx + 16 = O — anBeneHHoe ypaBHeHHe.
a) z2414z—23 = 0 — nosHoe ypaBHeHHe; 6) 1622 —
'—9—0=>16:B2"'9=>m2"‘ 9 =>:E12*i 196=>.'1712:

=+3; B) —z2 4z =0 = 22 —ar:-—0=>:c(a: 1)=0=x
=0, 272—1 r)z+8 9z2 = 0 — no/MHOe ypaBHEHHe.
[24.12.] 2) 322 - 122 = 0 = 2% — 4z = 0 = z(z — 4)
=0=1 =0,z0=4; 6) 224+ 2z = 0 = z(r + 2)
=0=>z;=0,z9=-28) -2+ 14=0= 222 - 14 =
=0=>2>-T=0=22="7,210=+V7; 1) 3—22+2x =0 —
MOJIHOE ypaBHEHHe.

[24.13.] a) 22+ 22+ 10 = 0; 6) 522 + 22+ 10 = 0; B) z2 +
+6=0;r) 522+ 2 =0.

[24.14.]a) npu £ =3, 22 —4r +3=32-4.3+3 =9
—12+4+3 = -3+ 3 = 0, cnegoBarelbHO T = 3 — KOpe€Hb
ypaBHeHust; 6) MpH z = —7, 2z2 +2 -3 =2-(-7)2 + (-
~7)—3=2-49—-7—~ 3 =88 # 0, caenoBaTeabHo = = —7

Il

He SIBSIETCS KOPHeM; B) Mpu = = —5, 222 — 3z — 65 = 2x
x (—5)2 — 3. (—5) —65 = 50 + 15 — 65 = 0, cJen0BaTeNbHO
z = —5 — KOpeHb ypaBHeHHUs:; I) NpH T = 6, 22 — 2T+ 6 =

=0=62-2-64+6=36-—-12+6 =30 # 0, clea0BaTeJNbHO
T = 6 — He SBJAETCSH KOPHEM.
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a) 3z2—75=0:>3a:2=75:>z2=25=>zl,2=
=4v25=45,6) 222+ 14z =0=> 22+ T2 = 0 = z(z +
+7)=0=z, =0,790 = —7; B) 0,522 — 72 = 0 = 0,522
=72= 22 =144 = 2,9 = +V/144 = +12; 1) 322 — 182
=022 -6r=0=2>2(r—-6)=0=>2, =0, 22 =6.

a) 2+52=0=2z(z+5) =0=>1; =0,z = -5,
6) 22° -9z =0=>2 -2 =0=2z2-2)=0=2, =
=0=>2 =3 =43, 8) 22— 122 = 0 = z(z - 12) =
=0=2x =0,2z2 = 12; 1) 3x2+5x:0:>:c2+§x=
=0=z(z+3)=0=>2,=0,z2=-13.

[2417.] a) -2+ 82 =0=>22-82 =0 = z(z — 8) =
=0=>1z =022 =8 6) 3z—22=0= 22 -3z =
=O=>x§x—3)=0=>x1=0,x2=3; B) —x2 + Tz =
=0=2z-Tr=0=2>z2(-7=0=>2, =02 =T,

r) 192 -22=0=22~192=0=>z(z—-19)=0=>mx
=0,z = 19.

[24.18.] a) 22 -9 =0= 22 = 9 = 1,5 = +V9 = +3;
6) 22 -5 =0=>22=5=2= V5 B) 22— 64 =
=0=22%64=>112=2vV64 =28, 1) 22 - 10=0= 22 =
~ 10 = z = £V10.

[24.19.] a) —222+50=0=> 222 =50 >z =25 = ¢ =
=356) -3’ +4=0=>3%’=4=’=330=2F%
B) =522 +45=0=> 2 =9=z=43; 1) -9z +13 =
=0=02=13=>22=8 5 5= 13

[24.20.] a) 322 +7 =0= 322 = -7 = 2?2 = -] —
HeT KopHeit; 6) 622 = 0 = 22 = 0 = z = 0; B) 422 +
+17=0= 422 = -17T = 22 = ——177 — HeT KOpHeH;
r) 15622 =0=2z2=0=z=0.

[24.21.] 2) (z —2)(z+4) =0=> 1) = 2,20 = —4; 6) (z+
+35)(z—T)(x2+9)=0=>z+35=0uam z—7=0
M 22 +9 =0, 21 = =35, €2 =7, 22 = -9 — Her
KopHeii; B) (z+28)(z+1,3) =0=z; = —2,8, 22 = —1,3;
r) (z—%)-éz—%)-(z2+1)=0=>x—%=0unux—-é—=0
wid 2 +1=0, 21 = §, 22 = §, 22 = —1 — HeT KopHei.
[24.22.] a) 22 +122+36 =0 => (z+6)> =0 => z =
= —6; 6) 4r2 — 28z +49 = 2z - 7?2 =0 = z = L;
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B) 22 - 162+64=0=> (2 -8)%2=0=>2=8 1) 922 +
+30z+25=0=> 3z +5)2=0=>z=-3

a) 422 - 32+ 7 =224z +7 = 222 — 4z
=0 = z? —2:1:—0=>x(:c—2)—0=>a:120x2—
6) (2:v+3)(3:v+1)—11.1:+30=>6:c +92 + 2z +3

= 11z + 30 = 622 — 27 = 0 = z? :%:>x12_:|:i

B) 1-22+4322 =22 -224+1=2222 =022 =0=> 2 =0;
r) (bz—2)(z+3)=13-(z+2)=>522-2r+ 15z — 6 =

=13z +26 => 522 =32 = 22 = 62 = z1 3 = +,/62.
[2424)] a) 252 =2 = 22— 62 = 3z = 22 - 9

:O:>x(x—)—0:>a:1 0x2—9 6)"’“"+3=
=0=>322-3x+2z = 0 = 322 —:c—0=>:c2—§=
=0=z(z— 3) —O=>:c1—0 z2 = lip) ez a4z
=0=2>22-r-2r2-2r=0=> -z —3:1:—0=>:v(x+3)
=02 =0,zp=-3;1) T4 -l = 153,212
—522+5=-15=222=8= 12 =4= z19 = +2.
[24.25.] TlycTb mepsoe HaTypanbHOe HHCAO — I, TOTAA
BTOpoe udcao — (z+ 1), z-(z+ 1) = 2z COCTaBHM u
pemwiM ypasHenue: - (r + 1) =2z = 1% + 1 = 2z = 2% -
—z=0=2>z(z-1)=0=>z1=0=>z,=1, 2=0. Tak
KaK 0 — He HaTypa/lbHOE YMCJ]O, TO T = 1 — nepBoe YUCJIO,
a Bropoe 4ucio 1+1 =2,

[24.26.] TlycTs nepsoe HaTypanbHOe HHCAO — &, TOTAA
Bropoe udcjo — (z + 1), CocTaBWM H peliuM YpaBHeHHe:
rz+1)=15z=>z+2z=1522=> 0522 —7z=0=>z° -
—2z=0=z(z—2)=0=z; = 0,22 = 2. Taxk kak 0 — He
HaTypa/bHOe YHCJO, TO T = 2 — IepBOe YHCJO, a BTOpOe
ydcao 2+ 1 =3.

[lycth ¢ BpeMs 3a KOTOPOE pPacCCTORHHE MEXAY
TOYKAaMH COCTaBUT 52 cM, 5t — paccTosHHe, NpoijeHHoe
nepBoi TOUKOH, 12t — paccTosiHHe MpOHAEHHOe BTOPOH
toukoit. [lo Teopeme IMudparopa 52% = (5t)% + (12t)%2 =
25t2 + 144¢? = 522 = 169¢2 = 522 = 13%? = 52° = ¢? =
= ()’ > =16= 219 = +4. Tak kak ¢ >0, T0 t = 4
C.

E\."

1

S
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[ycTe = cTopoHa KBampaTa, Torza z2 = (59 +
+85) = 22 = 144 = z = +12. Tak xak = > 0, TO
T =12 ¢(M — CTOpOHa KBajpara.

[24.29.] [TycTs = cTopoHa KBajpaTa, Torga =2 — mjoLlazb
xBaupaTa a (x? —12) = 36 — nnowanb Kpyra. Us ypasHe-
HUs T2 — 12 = 36 = 2° = 48 = 112 = +V48 £ 4v/3. Tak
Kak = > 0, To CTOpPOHa KBajpaTa T = 4v/3 cm.

[TycTb ¥ — CKOPOCTb TedeHHs, TOTAA Fouz + f5o =
= 4 = BUS-H2EA54) _ 4 o 900 — 1250 = 900 — 40% =
4° -120=0=40(v—3) =0= v =3 KM/u.

- VpapHenue ABARETCA He NOMHMM, ecau b= 0 Hau
c = 0: a) 6z2 +(p—1):z:+2-—4p—0=>b-—p—1-
= 0, p—l c—2—4p—0=>2—4p=>p—0,5 npu
p=1:6:v+2—41 06:1:+2—4—0=>63:=
=2l =L=>1,= \}, npu = 0,5: 622 — 0,5z =

=0= g2 —%x—0=>a: (z—ﬁ)—0=>a:1-0m2—

21
6) (p — 2)x? +3x+p O=>c—p 0; npu p = 0—2:r:21
+ 3z = 0 = 2z2 —39:—0=>:1:—15:1:—0=>:c(a:—15)
=0=>z, =0,70 = 1,5; B) 322 —(2p+3)z+2+p=0= b=
——(2p+3)—0c—2+p—0=>p——15 p = —2; npH

p=-15: 322 +05=0= x> = -3 — HeT KopHe#; mpH
p=-2:3224+z=0= 2?2 +——O=>a:(a:+l)—0=>a:1
=0,z =—%;71) (6-p)z2+(2p+6)(z+12)=0= (6 —

-p)z? + (2p+6)x+12-(2p+6)=0=>b=2p+6=0,
p=-3,¢c=12-(2p+6)=0=p= -3, npu p = -3
922 =0=22=0=>z=0.

[24.32.] 2p-3)x? + (3p—6)z+p* -9 =0:2) a =2p—
—3=1=2p=4= p=2; 6) ypaBHeHHe He NpHBeAeHHOe,
ecid 2p—3 # 1, Te. p;é 2. YpaBHeH He MNOJIHOe, eCJH
b=3p—-6=0,Te. p=2HH c=p*—-9=0=p?=

= 9 = p; 2 = £3; B) YpaBHeHHe He NOJIHOE, €C/IH p = 2 HJIH
p==%3. YpaBHeHHe NpUBeJeHHOe, eClH p = 2; ') YpaBHeHHe
JIHHelHHoe, ecsH 2p — 3 = O=>p-—15

a) npu T =6, 2 +pr+24 =0 = 62+6p+
+24=0=36+6p+24 =0= p= —10; 6) npu 17,
2172+17p+68 0=>2-174+p+4=0= p= —38; B) npH
r=T7T4+7-35=07+p—-5=0=p=-2;r) npu
£=9,39249—54=0=>3-9+p—6=0=p=—21.
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a) npu £ =4, 42-8-44+p =0 = p = 16,
6) npu =0, 4-02-24.04+p=0=p=0; B) npu
r=10,102+15-10+p=0=p=—250; r) npy z = —5,
6-(—5)2%-30-5+p=0=>p=0.
a)x2—8x+15=0:>x2—2-:c-4+42—1=0=>(:r—
-4 -1=0=>@x-4-1){z—4+1)=0= (z - 5)(z —
-3)=0=>2 =52,=23,6) 22122 +20=0 = 2 -
—25-6+6-2—16=0= (r—6)2—-16=0= (z—6—4)(x—
—6+4)——0=>(1‘—-10)(1‘—2)—0=>1‘1—10.’122——2
B) 72 -4z+3=0=2>122-22-2+22-1=0=> (z—2)2 -
—1=0= (z— 2—1)(x—2+1)—0=>(x 3)(.1:—1)—
=05 =3,x2=1;r1) 22+62+8=0=>22+2z -3+
+32-1=0=>(z+3)?-1=0=>(z+3-1)(z+3+1) =
=O=>(17+2)($+4)=0=>$1=—2,:L'2=--4.
[24.36.] a) 22 +32-10 =0 = 22—~ 224+ 52-10=0 = z(z—
—2)+5-(:c—2) =0= (:c—2)(:z:+5) =0=z1 =2,23 = -5;
6) 222 - 52 +2=0=>22 —z -4z +2=0=>z(2z — 1) —
-2 (2a:—1)-—0=>(a: 2)(2:z N)=0=1=2,22=0,5
B) 22+ 92+ 14=0=> 22+ T2+ 2x+14=0=>z(z+ 7) +
+2-(z4+7) = O=>(a:+7)g:c+2) 0=z =-7,29 =-2;
r) 4z —4z—-3=0= (22)°-2-2z-1+12-22=0= (22—
-1)2-22=0=>(22-1-2)2x—-1+2)=0= (2r -
-3z +1)= 0=>:c1—15a:2—-—05
[24.37] a) a2 + 6a = 3a? a.=>2a —7a—0:>a(2a 2
—O=>a1——0a2—35 6) 502 —12 = a® —4 = 4a
=8= 4% =2= a2 = V2 B) 3a® + 20 = 4a?
—5a:>a—7a—0:>a(a—7)—0$a1—0a2—
r) 7a? a=a+9a:>6a—10a—0=>3a—5a
=0=>a(3a-5)= 0=>al—0a2—1-.
[24.38.]a) (3z—1)(2z—2) = (x—3)? = 622 -8z +2 = 22—
—6z+9=>5z° 20— 7= O=>(x+1)a:—g)—0=>a:1
= 1,19 = 5,6)2:c (z+1)2=3z2-5=22x—2%— 22—
—1=322-5= 412 =4 = 12 —1:>a:12—-:t1 B) (3z —
~4)2— (52 +2)(25 +8) = 0 = 92” — 242+ 16~ 102" —4a -
—40m—16—0¢w —68w—0$m(sc+68)—0$m1 0,
= —68; r) 6x2 —g +2)2—4 (4—z) =622 — 2% — 4~
—4—16 4z = 5z% = 20 = z2 =4 =712 =F2.
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) £ =I5 @-Na+3) = @I+
+2)=>:c—2:1:+3:c 6=12-3z+22-6=>zx=-z=>2z=
ﬂl:+2-+-“’+2 31=>3 ((:c—- 2)2 + (z +
+2)) 10 - (:c —4)=3. (:c ——4a:+4+:c +4z+4) =
=10z2 — 40 = 622+ 24 = 1022 — 40 = 2% = 16 = 7 = +4.
N T R
+32 =22 -62+9=2*+62+9=122=0= g = 0;
r) EH 4+ 2 — 5= (2541)2+ (22— 1)? -5(21: 1)(2a:+
+1) = 42 + 4z + [+422 — 4z + 1 = 2022 — 5 => 1222

=7=>.’17=:f:1/-122~.

§25. dopmynbl KopHell KBaJpaTHbIX ypaBHeHHIH
[25.1.]a) 22 +52-6=0:a=1,b=5c=—6; D=1b%—
—4ac=49;6) 22 —13z+2=0a=1,b=-13, c =2
D=0 —-4ac=-631;8)22—-T7z—-4=0:a=1, b=-T,
c=-4;,D=b~4ac=65r) 22-24r+1=10: a =1,
b=-24, c=1; D=>b%— 4ac = 1.76.

[25.2.]a) 3224+ 22 -1=0:a=3,b=2,c=—-1; D=b%—
—4ac =16, 6) —z24+4z+3=0a= -1, b=4, c=3;
D=0b"—4ac=28;8) 422 —5x—-4=0: a=4, b= -5,
c=—4;D="b—-4ac=89;r) —2224+52+3=0:a = -2,
b=5,c=3; D=>—4dac=49.

a) 22 -8z -84=0a=1 b= —8 c = -84
D = b — 4ac = 400 — 2 kopus; 6) 36z%2 — 12z +1 = O:
a=236,b=—-12, ¢c=1; D="5%—-4ac =0 — 1 KopeHs;
B) 22 —222 —23=0:a=1,b=-22, ¢c=—-23; D=b> -
— dac = 576 — 2 kopus; 1) 1622 — 8z + 1 = 0: a = 16,
b=-8,c=1; D="b*—4ac=0 — 1 KopeHs.

[25.4.] ) 22+ 32 +24=0:a=1,b=3,c=24, D =
= b? — dac = —87 — HeT KopHel; 6) z? — 16z + 64 = O:
a=1,b=-16, c=64; D = b? —4ac = 0 — 1 xopeHs;
B) 22 — 22+ 5=0:a=1b=-2,¢c=5, D=b —4dac=
= —16 — Her KopHei; 1) z2+62+9=0: a=1, b=6,
c=9; D=5 —4ac=0 — 1 KopeHs.
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a)z —5z+6 = 0: a=1b=-5c=6 D=

=b —4dac=-52-4.1-6 =1; D > 0, 1pa pelleHHs,
Tip= YD _ 5 g _9 1) =3; 6) 22 —2x—15——0
a=1,b=-2,¢=-15 D= —4ac=-22—-4-1.(-
—15)—64 D > 0, nBa pelweHus, 12 = M 2—:’:1—

=—3 zo = 5; B) z2 +6z+8=0:a=1, b 6, c=3§;
D=t dar— 6241824 D >0, LB pelleHHs, T1 2 =
=—bd:\/—__“§=1h2,x1 —4,29=-2,1) 22 -3z~ 18=0:
a=1,b=-3,c=-18;, D=t —4ac=-32—-4-1. (-

—18) = 81; D > 0, nBa peleHnsi, T = Y2 < 329

z -3, 1:2=6
a)z +422+441 =0: a =1, b = 42, c = 441;
D=0 —-4ac=42? —4.1-441 =0; D = 0, ofiHO pelueHHe
T=52=32=-216)22+8+7=0a=1 b=
=8, c=7 D=0b—-4ac=8-4-1-7=136 D >0,
B2 pememm T = ‘bi[ = =88 )= -7, 2= -1,
B):v —34x+289=0:a-1 b=-34, c=289; D =
=b%>—4dac=-342—-4.1-289=0; D =0, oaHO pellieHHe
r=2=3% =171 22+42-5=0a=1, b =4,
c=-5 D=t —4ac=42—-4.1-(-5) = 36; D >0, nsa
pelenus, x1 g = =YD — =46 4 5 g1,
[25.7.] a) 2a: +3z24+1=0a=2,b=3,c=1, D=0 —
—dac = 3% — 4. 2:1=1, D>0 113a pellleHHsl, T12 =
'bf‘;/_ ”%:l,zlz—l, Zg=—-1:6) 322 -3z +4=0:
a=3, b= -3, c=4;D=b2—4ac:—32 4-3.4=-39;
D <0, uer gemeuuu B) 502 -8z+3=0:a=5, b= -8,
c=3;D-— —4ac = —82-4.5-3 = 4; D > 0, ABa pelleHus,
g1p="YL =882 5 =3 2 =11) 42 +5z-1=0:
a=14,b=5,c=—1; D = b?—4ac = 52—4-14-(—1) = 81;

D > 0, nBa pelleHus, T2 = ”"fg/ﬁ =P 7 = -3

Iro = %

a) 4z* +10c -6 =10: a =4 b=10, c = -6
D=b —4ac=10°-4.4. 6) 196; D > 0, Aea
pewenns, 1y = =YD — =10k14
6) 25z2+10:z+1 0: a =25 b=1

— 5 —dac=102-4-25-1=0, D = 0, omuo pelLeHHe
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z——b_—%‘g —3;8) 322 —82+5=0:a=3, b= -8,
c=5D=b 4ac——82 435—4 D > 0, nBa pelieHHs,

:l:12— bg;/_ %,ml—l Ty = —3-; r) 4z + 467 =0:

=4,b=1,¢=67, D=0b>—4ac=12-4-4.67 = —1071;
D<O HeT pelIeHHH. '
a) 3224+ 32 +80 =0: a =3, b=32 c =80
D=0b—4ac=322-4.3-80 = 64 D > 0, nsa pemeHm{,
T2 = —b:t\/— —3?:’:8, r = ?, Ty = —4; 6) 1002 —
—160:v+63 0: a =100, b = —160, ¢ = 63; D = b*—4ac =
= —160%2 —4- 100 - 63 = 400; D>0 ABA DELUeHHs, T1g =

= ~bEVD _ 160420 4 - T gy = 9 p) 522426224 = 0:
a—-5 b=126 c=—24; D= b2 — 4ac—262—4 5.(—24) =
= 1156; D > O 1B pemeﬂmi T2 = bzzt;/_ ~20234

1 = —6, x93 = g, r) 4z2 — 122 +9=0: a =4, b= —12,
c=09; D—b2;—4af2-—3122 4.4-9=0;, D=0, ogHo

pellieHHe T = % =3.

a) —z? —5$+14=O = -1, b= -5, c= 14
D =b*~4ac = 5% —4.(— ) 14 = 81;D>O, 1Ba pelIeHHs],
2= ED = M g =7, 23 =2 6) —32% — 2 +
+5=O:a:—3,b=—2,c=5;D=b2—4ac=—22—4-(—

—-3)-5=64;, D >0, IlBa pewtenus, 1 = —EVD — o

Ty = —3, Zo=1;B) —22+26c—25=0: a=—1, b =26,
¢ =—25, D =b?—4dac = 262—4-(-1)-(—25) = 576; D > 0,

IBa PELUEHHS, T12 = bi\/_ ‘22?i12)4, z1 =1, £ = 25;

r) =522 -9z +2 = 0: a——5 b=-9,¢c=2 D= -

—4dac = ~92 —4.(=5)-2=121; D > 0, 1Ba pelleHus,

_ =btvD 9:t11 1
5171,2 - 20\/_ == ( 5)a I = 21 I3 = 5

a):c2—2:c——48 O:a=1b=-2c¢c=-48; D=
= b*—4ac= —22-4.1-(—48) = 196; D > 0, xBa pelieHHus,
T2 = bi‘/_ = 2;}4,2:1 —6, T3 = 8; 6) 622475 =0:
a =6, b_7 c=-5 D=0 ~4ac=7—-4-6.(-5) =

= 169; D > 0, ABa_pElICHHS, T1p = zbivD . =T413
xl——g, :c2=2, B) 22 -4 —-96=0: a = 1, b= —4,
c=—-96; D="5%—4ac=—4% —4-1-(—96) = 400; D > 0,
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ABa PellHHs, T1p = ”i‘/— = ‘%fo, zy = —8, 9 = 12;
r) 222 — 3z -2 = 0: a—2 b=-3, ¢c= -2, D =0b—
—4ac = -3*-4-2-(-2) = 25, D > 0, pBa peLueHus,

= 1 1
T12 = =325 —35, Tg=2.

292> r =

a) -z -—5w+36 O:a=-1,b=-5c¢=36,D=
= b*—4ac = -5%2-4.(—1)-36 = 169; D > 0, aBa peweHus,

ZTi2 = _bi‘/_ 52’:1?), z1=-9, T3 =4; 6) —3z% — 2z +
+8 = 0a—-—3 b=—2 c=8 D=b—dac=—22—4. (-
—3)-8 =100; D > 0, nBa pelieHss, T12 = =bvD _ 2410

2a T 2(-3)’
Ty =-2 73=1%,8) 22+26c+25=0: a = 1, b = 26,
c = 25; D-—b2—4ac—262 4.1-25=576; D > 0, npa
pemeHHﬂ T12 = bi‘/_ ‘22&24, = =25, 92 = —1;

r) —5z2 — 9z + 80 = 0: a=-b, b——9 c=80; D=0b%—
—4ac=—92—-4.(-5)-80 = 1681; D > 0, nBa peluenus,

— =bvD _ 9:t41 16
T1,2 = 9, 2p L1= "5 T2 =%

a)z2+7:1:+2—0 a=1,b=7¢c=2 D=
=b —dac=T72-4-1.2 = 41, D>0 ABa pelle-
Hml T2 = bi‘/_ _7§]/‘H, T = ( 7— \/_) X9 =
1 (V4T - 7) “6) 222 +3:c—1 00 a =2 b=3,
c—~—1 D=t —4ac=32-4-2-(-1)=17; D> 0, apa
pewenus, z,2 = =YD — ‘3*‘/_ z1 = (-3 \/ﬁ)
zp = L (VIT-3); B)a: 5 43=0 a=
c=3 D=0 —-4ac=-52-4-1-3=1
1iBa pememm T1g = b*‘/_ 5*‘/—, z1 = 3 (5 — v13),
z2 = 1 (5+v13); 1) 528 —z—1=0: a=5 b=l
c—-—l D=0t —-4ac=-12-4.5.(-1)=21; D >0,
IBa pelleHHsl, T1g = =b+yD _ 1*2{ 1= 35 (1 - v21),

z= L (14+vE).

[25.14.] a) 22+ 22 - T=0:a=1,b=2,¢c=~-T; D =
=b—~4ac=2%2—-4-1-(=7) =32; D >0, npa pelieHus,
.’1:12— bi\/_ —2i4‘/_, —1—2\/5, 2:2—2\/5—1
6) 207 4% —1=0 a9 be 4 co -1, Do t?—

—4ac = —42-4.2.(-1) = 24; D > 0, gBa pelueHsus,
z10= R0 = BB 5 = § (2 V), 22 = 5 (2+ V),
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B) 22+62+3 =0:a=1,b=6,c=3; D = b’ —4ac = 6> —4x
x1.3= 24 D >0, 1sa pewennus, z; o = =YD — —6E2v6
= \/(_5932—\/_ 3; 1) 5z2 —10x+1—0 a=>5,
b=—10 c=1;, D=0b—4ac=—-102-4-5-1=80; D > 0,
Ba peLleHHs, ZT12 = bfg/_ = 1052:%‘/_, z1 = % (5-2v5h),
zo = 1 (5+2v5).
a) 22 +10z4+12=10: a =2, b=10, ¢ = 12
D=0 —-4ac=10°-4-2- 12—-4D 0, ABa pelleHHus,
Zyg = bi‘/_—_lzofz,xl -3, 29 = —2; 6) —322+18z—
—24=0:a=-3,b=18, ¢ =—24; D = b*>—4dac = 182 —4x
x (=3)-(—24) = 36; D > 0, nBa petlieHHs, 71,2 = =btvD
= 3¢5 T1 =2, 23 = 4; B) 627 ~ 182 ~ 60 = 0: o =6,
b= ~18, c= —60; D = b> —4ac = —182 — 4.6 - (—60) =
= 1764; D > 0, gBa pemeHuﬂ T12 = —”:25@ = 182*642,
Ty =-2,23="5;r) —422—162+84 =0: a = —4, b = —16,
c=84; D=1 dac=—16%—4-(—4)-84 = 1600; D > 0,

fBa peiuenus, 12 = =YD — ey t1="T z2=3

a) 0622408z —-78=0a=06, b=08, c=
= —7.8; D = b*—4ac = 0.82—4-0.6-(-7),8 = 19.36; D > 0,

[Ba pelUeHHs, T12 = bj“/_ = =08444 ) = —4.33333,
Zo = 3.; 6)4:13 :c+1—0 a—}i,b———l c =1
D=0b~4dac=-12-14. i 1=0; D=0, ogHO peLieHHe

—b 1 7 ) 4 7
z—2a_2—_,——2 B) 5x—5:1:———0.a=—b=——
3. 2 =-1 4. _3 _ 169.
c=-35 D=b 4ac = :1§ 2—25,D>0

—bt D 5.

[Ba elleHHs, T1g = —25 . =-3 z;=}
)2:1: - 10z 4+ 125 = 0: a = 0.2, b"'—lO c=125, D =
= b% —4ac= —102—-4-0.2-125=0.; D = 0, ofHO pelIeHHe

—b 10 _ = 95..

-i

=7 ~ 203

2517 a) x+$+4:0 azéb—l c—4,D—b2

“dac = 12— 4-3 —=§, D > 0, gBa peweHHs, T1z =
_ —11

_ ol - 2 ) (- vB), - (V6 3)

6)x +5x+9—0 a=1, b_5 c=2D="b-dac=5-

—4-1. g—16 D > 0, aBa pelueHHs|, T2 = bfg/_— =2,
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T = — g, 22 =-38) 22+3r-2=0a=1 b=3,
c=-3,D=b>-4ac=3>-4-1. —3—15 D >0, nBa

2
pewleHis, 1, = —btVD _ _31‘/_, 1 = 1 (-3-V15),
=1,0b

T2 =3 (\/ S o Brol=0 a1, b=—%
-1 2 I 1 _ 121,
c=—5 D=0b"-4dac=—3; i4“1 8 13 D >0,
[IBa pellieHHs, m12=—b—*@ L ,zl——%, T = 2.

[25.18] a) 6:1:(2:z:+ )—3x-8:>12x +6x — 5z — 1
=0=120242z-1=0a=12, b=1, ¢c=-1; D
=% —dac=12-4-12-(-1) = 49; D > 0, nBa pellleHHs,
zip= YD — ST o - 1 g, =1 6) 222 162+2+
+18=0:a=2,b=-15¢=18; D = B dac = —15%-4x
x 2-18 =81; D > 0, nBa pelileHHs, :vum—'li,ﬁ@-— 13:59,
T = 2,2:2-—6 B) 2r(z—8) = —z—18 = 16z2+8z+4+1 = 0:
a=16, b=8, c=1; D= b —4dac=8 — 4 16-1=0;
D = 0, omHo pemeHHe r=2=s8=-51 2(z-
-5)=1-4z = —5:1:——1+4x—0=>:c2—w—1-0
a=1b=-1l,c=-1;, D=0 —4ac=-12-4.1.(-
—1) = 5; D > 0, gBa pelueHHs, T12 = ‘%ﬁ: 1£y5

21 »

=3 (1-V5), zz =3 (1+ V).
[25.18] a) (z—2)> -3z +8=0=>22—-Tz+12=0:a=1,
b=-7,¢c=12;, D=V —4ac=-T"-4-1-12 = 1;
D >0, nBa pelueHns, z1,2 = ~S¥2 = 72:?11,:1:1—3 To = 4;
6) Bz —-1)(z+3)+1-— z(1+6:1:) 0= —3z24+72—-2=0:
a=-3,b=7,¢=-2; D=0 —4dac="T7*-4-(~3)-(-2)

= 25; D > 0, [iBa pelueHus, 12 = bi‘/_ 2_("*35;, T =

z2=2;8) 5-(x+2)2+6x~44= 0:>5:1: 42261 —24 =
a=5b=26,c=—-24;, D=0%— 4ac—262—45( 24)

= 1156; D > 0, p,Ba pelleHHs, T2 = bi‘/_ "26i34,
z; = —6, a:z =40 (a:+4)(2:c—1)——a:(3x+11) =
=0 => —z2 —42:—4—-0 a=-=1 b= -4, ¢c = —4
D = b — dac = ~4 44(1)(4)—0,D—0 OIHO

= =b _ -
pelleHHe T = 57 = 5773y = —2.

q 125.20.] ¥ KBajpaTHOro ypaBHeHml 1 kopenb, ecni D = 0
a) °—pr+9=0=>D=p?—-4.9=p —36=>p2—36=

[}

=

37

9
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—0:>p —36=>p12—:|:6 6) z2+3pz+p= O:>D—
—9p—4p=>9p—4p 0=>p(9p 4)—0=>p1—0p2

B) 22 +pr+16=0=>D =p*-4-16=> p?—64 = O=>p
-—64=>p12—:1:8 r) 2 — 2pz +3p=0= D = 4p? — 4x
x3p=>p>-3p=0=p(p—-3)=0=p; =0,p; = 3.
[25.21.]322 —pz—2=0=>D=p*+4-3.-2=p°+24>0,
C/IeJOBATeJIbHO ypaBHEHHEe HUMeeT [JBa KOPHs.

Ilycte * — HcKoMoe HaTypaJjibHOe 4uc/0. CocTaBHM

M pellMM ypaBHeHHe z2 —z —56 = 0: a = 1, b = —1,
c=—56; D="b%—dac=—-12—-4.1.(-56) =225, D > 0,
ABa pelleHHs, T19 = _b;‘ D _ 1:21:15’ 1 = —7, 9 = 8. Tak

Kak Mo yc/nosuio 3ajaud x>0, To x=8.

Ilycte  — cTopoHa mpsMoyro/ibHuKa. COCTaBUM H
pelllkM ypaBHeHHe z2(z+5) = 84 = 2452 -84 =0:a =1,
b=05 c=—84; D=0b>—4ac=52—4-1-(-84) = 361,
D > 0, aBa pelueHus, ;o = _bfa‘/l_) = 338 g = 12,
x9 = 7. Tak Kak no ycsaoBuio 3ajayd = >0, To x =7, a
T+5=12,

[lycts £ — nepBoe uyuc/o, T + 2 — BTOPOE YHCJIO.
CocTaBUM M pelluM ypaBHeHHe z(z + 2) = 120 = z2 +
+2r-120=0.a=1, b=2 ¢c= -120; D = b -
—4dac =22 —4-1-(~120) = 484; D > 0, nBa pelueHHs,

1= "2EYD _ 282 ) — 19 g, — 10, C/lef0BATEBHO

9TH udcaa 10 w 12 uau —12 u —10.

[25.25.] [Tyctb  — nnMHa nepsoro KateTa, £+ 31 — AJKHa
BTOPOTO. COCTaBHM H pelIHM ypaBHeHHe = 2:c(:v+31)
=180 = 1z(z+31)~180 =0 = 122+3l2-180=0:a =1,

b=3l c=—180; D =b%— 4ac_3—21 _4. i (~180) = 2401,
_ 51449

D > 0, ABa pelueHus, Tj2 = *bﬂzig/_ — 51  z, = —40,

xy = 9. Tak Kak Mo ycJOBHIO 3ajauu T >80, toz=9 —

OJHHA nepBoro Katera, a ¢ +31 =9+ 31 = 40 — JJHHA

BTOPOTO.
25.26.| [TycTb £ — nJMHaA CTOPOHBI KBajfipaTa, TOrMA T—3 —
AJIMHA OTPe3aHHOM nosocku. COCTaBUM H pellMM YpaBHeHHe
x(:c 2)—7O=>x —3z~70=0:a=1,b=-3, c=-T0;

dac = —32-4-1-(-70) = 289; D > 0, npa
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PELIeHHs, T12 = ‘bf;/l_) =37 3 = -7, 72 = 10. Tax

Kak 1o ycloBHIO 3aja4H = > 0, To z = 10.
Tlycts = — mepBoe 4ucno, T+ 1 — BTOPoe YKCJIO.
CoctaBuM H pelinM ypaBHeHHe z(r+ 1) =2z +1+272 =
22 -z-2712=0a=1 b=-1, ¢=-272; D=1V —
~4ac=—12—-4.1-(-272) = 1089; D > 0, ABa pelweHus,
z19 = 2D = W 4, = 16, 2o = 17. Tak kak 1o
yCaoBHIO 3afiadd £ >0, oz =17, axz + 1 =18.
[lycte z — nepBoe 4HcaO, T+ 1 — BTOpOE YHCJO.
CocTaBUM M peluMM YypaBHeHHe z2 + (T + 1)2 — 1201 =
=0=2r2+2z-1200=0: a =2, b =2, c = —1200;
D = b2—4ac— 22 —4.2.(-1200) = 9604; D > 0, nBa
pelueHusi, 1o = b*‘/— = =228 7, = -25, 7o = 24. Tak
KakK 10 YCJIOBHIO 3anatm >0, T0x=24,az+1=25.
[lycts z — nepBoe uHc/0, T+ 1 — BTOPOE YHCJIO,
z+2 — Tperbe uucao. COCTABHM M pellMM ypaBHeHHe T2 +
+(z+1)*+(z+2)2=1580 = 322+ 62— 1584 = 0: a = 3,
b=6, c=—1584; D =102 —-4dac=6%—4-3-(-1584) =
= 19044; D > 0, nBa pemeHus, ;g = =oEYD — =62138
z1 = —24, 9 = 22. Tak Kak 1o ycJoBHiO 33fa4d z > 0, To
3TH yHcaa 22, 23, 24.
[lycTs T — rumoTeHysa, TOrAa z — 32 — nepBhiil
KateT, a £ — 9 — BTopo# kKareT. [lo Teopeme Iludaropa
COCTaBHM H pewiHM ypaBHenue: z2 = (z — 32)%2 + (z —
-9)% = 124 82¢— 1105 0:a= -1, b= 82, ¢ = —1105;
D = b — 4ac = 822 - ‘[Ll) (—1105) = 2304; D.> 0,
b:i:

[Ba DELUeHHsl, Tjo = ';8(2_*14)8, z1 =17, o = 65.
Tax kax mno ycaoBHIO 3anatm YHCJIA MOJIOKHTENbHB, TO
T = 65 — AJIHHA THMNOTEHY3H a JJIHHA KaTeToB 33 H 56.
_ MycTb T — runoTeHysa, Torna T—8 — nepBhifi KaTer,
—4 — propoi#i kateT. [lo Teopeme Ilndaropa cocTaBum H
peumM ypaeueuue: (z—8)2+4(z~4)% = 2% = 7°2-242480 =
=0 a=1b=-24,c=80; D="b —4ac=—-242 - 4-1x
x 80 = 256; D > 0, ABa pewenus, T = —EYD — 2416
1 = 4, 2 = 20. Tak Kak 0o YCJOBHIO 3ajayH 4YHCJA
NOJIOKHTEJNIbHE, TO AJIHHA THNOTeHY3Hn T = 20 cM.
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[25.82.] 22+ (z+1)?—x(z+1)—307 = 0 = 22+ —306 = 0:
a=1,b=1,c=-306; D=>5%—4ac=1%—-4-1.-(-306) =

= 1225; D > 0, [Ba pelieHHsi, Tio = _bﬂ;‘;‘/ﬁ = =535
x; = —18, 2 = 17. Tak Kak no ycnosyi0 3ajga4yd z > 0, 10O

r=17,axz+1=18.
(x4+z+1)2—-22- (z+1)2-840=0:a=2,b=2,
c=—840; D =b*—4ac=22—4-2-(—840) = 6724; D > 0,
ABa peIleHHs], T12 = ‘béi;/ﬁ = ‘%?282, 1 = —21, 29 = 20.
Tax kak no ycnoBuio 3afayd z > 0, To z = 20, a z+1 = 21.
[Tycts £ — npoueHTH B cOThIX HOJAAX. COCTaBHM M
peirM ypaBHeHde 10000 + 10000z + 10000 - (z + 0.05) =
= 11500 = 20000z + 500 = 1500 = 20000z = 1000 = = =
= 0,05 uau 5%.
[lycTb © — npeanonaraeMblil NPOLUEHT CHHXXEHHS
CTOMMOCTH MHKcepa. Taku 06pa3oM 3a mepBhiil Mecsll LeHa
MHKcepa cTaHeT 2500— 2500100, toraa (z+10)% — npoueHT
CHHYXEHHS] CTOMMOCTH 32 BTOPOH MecaL, 3a aBa mecsila CTo-
HMOCTb MHKCepa CHH3MTCs Ha 250055 + (2500 — 2500E6)
x ZH20 py6uaeit. CTonmMocTb MUKcepa cTaHet 2500—25005; —
82500 2500:%;) - ZH0 = 1800 = 2500 — 25z — (25 —
- 0,25z)(z + 10) = 1800 = z2 —190z+1800—0=> D=
= 36100 — 7200 = 28900 = 1702 = z; 5 = 120170, Tak kak
Mo YCJOBHIO 3aAaYyH CTOHMOCTb Mnxcepa He MOXeT ObiTb
MeHblie Hyas T0 = = 10%.
a) z2+3\/§x+4=0: a=1 b=3/2 ¢c=
=4, D=0 —dac=3v/2"-4-1-4=2 D >0, apa
peIlleHHs, 12 = bi‘/— “33‘/_i‘/_, = —2v/2, 29 =
= —V2; 6) 4a? +4fz+1_o DY SN
D=b2—dac=4V3 —4.-4.1=32 D >0, asa pelleHHs,
xlzz—b:i:\/—_—4\/_:l:4\/_ :1(\/- \/_) Ty =
2(\/‘—\/') B) T —3\/_:1:—20—0 a=1, b= -3V5,
c=-20; D=t —4dac=—-3v5 —4-1-(—20) =125; D >
> 0, aBa pemeﬂnﬂ, Ty = bi‘/_ 3‘/_i5‘/—, z1 = —+/5,
zy = 4v5; 1) 4x? —2ﬁz+1=0 a=4, b=-2V7,
c=1; D= —4dac=-2y7 —4.-4.1=12; D > 0, 1sa
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pemeuuﬂ T12 = bi\/_ 2«/72#42s/§, z = L (Vi-V3),

23 = L (VB+ V7).

a) (2z-1)(2z+1)+z(x—1)—2x(x+1) = 0=>3a: -
—3x—-1=0a=3b=-3, c=-1;, D =% — dac =
= —-32-4-.3.(=1) = 21; D > 0, gBa pelueHus, ;3 =

=_bi‘/_ 3*‘/_, T = (3 \/—) 1:2——(3+\/m
6) (3m+1)2—-a:(7:1:+5)—4 0=>2224+2-3=0:a=2,
b=1,c=-3; D=b"4dac=12-4-2.(-3) =25, D > 0,
[Ba pELICHHS, T2 = bi‘/_ =33 5 =-3, 5=1
B) 3z —1)}3z+1)— 2:c(l+4:t:)+2—0=>:1: —2z+1=0
a=1,b=-2,¢c=1 D—b—4ac———22—411-—0
D =0, onxo pemeHHez—%‘Z 2 =1;r1) (2x+1)? +2-

—2+6:1: —O=>10:1: +4:1:+1—O a=10,b=4,c=1;
D = b? 4ac2—4 —-4:10-1=-24; D <0, HeTpeHJEHHHS
a) ZE = 24 o 55267 = 67+ 12 = ba? —
— 11z —12=0; D =121 — 45 (—12) = 361; z1 = 11E12;
.1:1——180, z2 = 2. 6) “’2{3—6x—5=>x -3-12z —
-100=0=2°-122-13=0;, D = 144 +4-13
= 196; $1=121214_13 Zo =12 14= -1; B) :z:+:z

= 4222 o 52 £32 20z — 10 = 622 — 172 + 10 = 0;
D=289-4-6-10=49, 2, =1 =2 g, —177=g,
r) dztz el Lz‘"17:¢24z22+6:c—15:c+3 22% — 34 =
=02 1227 — 9731 = 0 D =81+4-12-31 = 2809,

— 9458 62°_ 31 _9-5 _ 3

I1 = == n="=

y KBaJlpaTHOTO ypaBHeHWe 2 Kopus, ecntd D > 0:
a) 2 +pz = 0,D = p?,p* > 0, ecau p € ooO) (0; —00),
Te. D >0 He Aas no6oro p; 6) 22 — pr —5=0,D = p? 4
+4-5=p>+20>0 aaa ao6oro p € (—oo; +oo)é 3HAQ4HUT
ypaBHeHHe HMeeT 1B KOPHS NPH JIOGOM p; B) z° + pz +
+5=0,D=p>—-4.5=p2—20,D >0 pe (—00;400),
3HaYHT ypaBHEHHE HMeeT JBa KOPHA MPH JI060M p; T) pr? —
—2=0,D=4-2.p=8p,D > 0 He aas moboro p.

MycTs  — uHCa0 KOMaHA, TOTHA XaAasi KOMaH-

Aa cHrpana x — 1 maty, a Bcero ObJIO CHITPaHO 5@’2—12

CocTaBHM H peliHM YpaBHeHHe %1 z(x — 1) = 66 = 1r? —

—3c—66 =0 a=1 b=-1 c= —66 D =8 -
—4ac=—%2—4-%-(—66) 59, D > 0, nBa peiueHu,
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1 23

T2 = —b%;/ﬁ = E:F, zy = —11, 3 = 12. Tak kak no
YCJIOBHIO 3aJayH z > 0, TO YHCJ0 KOMaHA 12.

[lycTs £ — uKCI0 YYEHHKOB, KaXKABIH YUYEHHK OTAa
€ — 1 KapTouky, a 6wnio posgaHo z(r — 1). CocTaBHM H
pelidM ypasHeHHe z(z — 1) = 210 = z2 — z — 210 = 0:
a=1,b=-1,¢c=-210; D=4 —4ac=—-12-4-1-(—
—210) = 841; D > 0, nBa pelleHHs, T2 = bj;(:/D ]ifg,
z1 = —14, 2o = 15. Tak Kak no ycsaosuio 3azaud = > 0, 10
YHCJI0 YYEHHUKOB paBHO 15.

[25.42.] Hycrb T — 3agymaHHoe yuco. COCTaBHM H peluuM
ypaBHeHue 22+ 36 = 20z: a =1, b= —20, c = 36; D =

=b% ~dac=-20%~4-1-36 =256; D >0, aBa pelieHHus,

T2 = _bjgza‘/D = L8 5 = 2, 7, = 18. Tak Kak no

YCJOBHIO 33faud = > 0, 10 £ = 18.

[lyctb  KM/4 — CKOpOCTb IPY30BOr0 aBTOMOOHJS,
toraa (z+20) KM/4 — CKOpPOCTb JIerKOBOro aBToMo6uasi. [To
Teopeme [Tudaropa cocraBum H pemuM ypaBHeHHe (1,5z)2 +

+(1,5-(z + 20))2 =150% = 1,52 - (22 + 22 +40m + 400) =

= 1,52-1002 = 222 +40z +400 = 10000 = z?+20z+200 =
= 5000 = z2 + 20z — 4800 = 0; D = 400 4 44800 = 19600,
r = i;—ug = 60, 29 = :2.%—& = —80. Tak kak 1o
YCJIOBHIO 3afia4yd & > 0, TO CKOPOCTb I'Py30BOr0 aBTOMOGH/IS
x = 60 km/4, 60 + 20 = 80 kM/4 — CKOPOCTb JIerKOBOIO
aBTOMOGHS.

[25.44.] TTycTs 2% — mepBOHaua/IbHBI{ MPOLEHT MOBBILIEHHS
3apnJyiaTel, s — pa3mep 3apniathl. [Tocsie mepBOHayasbHOrO
MOBBILICHHS OHA CTana paBHa s + st% = s(19%Z). Tocne

BTOpPOro IIOBBLILIEHHA — 2.’E%, fnocje 4yero 3apiviata craja

paBHoi S(M 2z 4 (M) - (100+I)'(10?8521

0 0 =
~ 1,325 = (100 4 21000 + 2:c§ —'13200 = 10000 + 100z +
+ 200z + 222 = 13200 = 227 + 300z — 3200 = 0 = 22 +
+ 150z — 1600 = 0; D = 1502 — 1600 - 4 = 28900 = 1702 =

0|

z12 = —P%ET0 Tak kak no ycnosuwo 3agaun = > 0, TO
x = 10%.

[25.45.] a) 22+ (vVZ)2-2=0=224+2-2=0; D=1+
+4-2=9= 12 = 32 =1, g5 = —~2 — nocTOPOHHHI}

KOpeHb, TaK Kak z > 0;
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6) 2 +(vVr —2)2—4=0= 22 +2x-2—-4= 0=>x +:c 6 =
=0;D=1+4-6=257; = =3 =2 g ==12=_3 —
NOCTOPOHHUH KOpEHb, TaK Kak I > 2;

B) £2—3-(y/Z)2—4 =0 => 22—3x—4 = 0; D = 9+4.4 = 25,
z1 = H2 = 4,29 = 3% = ~1 — nocropoHnuii KopeHb, TaK
KaK:c>0

N e+ (VET3)?-5=0=a2+2+3-5=0=22+2—
—2=0,D=1+4-2=9, 31 =3 =1,20 = -2.
[25.46.] a) z2 — (2p—2)z+p?—2p =0, D=(2p—2)% -

x (p? —2p) =4p?> —8p+4—4p* +8p =4, 71 = 22-52—+2 P
g =222 —p_3;

6) z2 —2%';:zc+‘12 0 = 622 —(2p+3):v+p 0,D=(2p+
+3)%2— 46p 4p2+12p+9 24p 4p® —12p+9 = (2p-3)?,

xl_zﬂl_z’_ §x2__2i2_19_ 0,5;
B):v—(l g)x—2p 2p%, z —(1—) —(2p+2p%) =0,
(p—l) +4 (2p+2p2)—p +1—-2p+8p+8p? =

—9p +6p+ 1= (3p+1)? z = 2Bl — 54
g = BHZ-l o

r) z2 +—Lg'—a:+2—0=>6x 2+ (3p+22=0, D= (3p+

F27-6.4-p=(p- 22, oy = =St = Llmy =
_ —3p—2-3p+2 _ _p

12 2

[25.47.] 22 —pz +p— 2—0=>D—b2 dac=p*—4-(p—
—2) pP—4p+8=>p?>—4p+8=0,D' =16—4-8 <0,
3HAa4YHT He CYLIECTByeT p Npu kotopoM D = 0.

[25.48.] a) 1) = > 0; 2+5x—6—0:>D—25 4. (-
—6)=49= 11, =" = 5,=1,2) £<0; 22+ 5z +
+6=0=D=25-4. 6=1=>mz10=" = 2=-3,
.’133——2

6) 1) z>0;22-72+12=0= D =49-4-12=1=> 1315 =
=Hl o g =3,z =4 2):1:<0—:v—7x+12—-0=>D—

=49 —4-(=12) = 97 = 334 = L= g = =TT,
B) ) z>0= 22 +5:z:—6—0:>:v=1; 2) z < 0;
x—5:c—6-0:>:1:23_—=>.7: =-1;

r) 1) z >0; x? +7w+12-—0=>:1:12— 7;:1=0— HeT
KopHe#i. 2) z < 0; —x2+7x+12—0=>x2—7m—12=
=0=>D=49+4-12=97= 2y = =Y o 5 - T=y0T
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§26. PannoHajibHbIe YpaBHeHHS

261 a) 3z +2=7=3z+4-7=0= 32=Tzt
T#0=>322—Tz+4=0;, D=T2—-4.3.4=49—48 =1,
z2="E, 01=8=1}, 2= 1,

6) 2’:—10—4 0 = 2r2 —10—4-(m+5)=0, r #=

=—512>52x 2 _42-30=0=22-2r-15=0=>D=4-
~4-(-15)=64=>m ;=38 r; =-3; 2, =5

B)  — 10—24:r7£0:>x 10 — __0=>I—10:c-——24=
—0=22—10z—24=0= D =1004+4- 24_196:>a:1:
=10‘2H4—12 xo = —2;

N Z8 =924 9o Si82 _ g5 2 =

—0:>a:2—1—0:>a:12—:l:1

[26.2.] a) $+3’+"‘ =32 —2:1:=>M+$§”23:—0:>

4z? +12:1:+a: 322 —16x—0=>a: —3r=0=>z(z—-3)=

—0=>.’L‘1—0,.’L‘2—3

6) 2zl dz—a =‘"“9_4=>24x+12 12z+3z% — 422 +16 =

—0=> —z? +12:c+28=0=>m — 12z -28=0= D =

=144 +4-1-28 =256 = 2, = 218 =14, 1 = -2,

[26.3.] a) 5 — &3 — 1 = 522 —20—163:—24 40 =

-—0:>5x2—16a: 84 0= D = 256+4-5-84 = 1936 = 442,

xy =188 = 6,29 = -2,8;

6) Sztd _ gHle=3 — ) o 9r 412 — 527 — 20z + 15 =

—15=>5m +11x 12=0= D = 12144-5-12 = 361 = 19,

X12 = 11:t19 = X1 = —3, Ty =

B.L) o) b = s A -l = - S 0o

G;fj“—o;»x ~52-6=0=>D=25+4-6=49="72,
= %1 = 6,29 = —1,72 = —1 — KOpeHb He MOJXONHT.

6) 2=f = Zpz £ 4> I - = 0= 20

r—

0 xgwﬁ—x—0=>D—l+46—25—52=>:c1

— 145 _ — 1-5 _
z—z° __ — z?—z—20 - — =
B) £ = 2z #5 = T35 =0=>22-12 2?

0> D=1-4-1 (=20) = 81 = 92 = 319 = 13,
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— . 2 ey —
r) 3‘” 2=t p#El=s 82 o0 3% -1 -2

_0=>D—1+4-3—2:25=52:>z1:~§,z2=%=
=1 — KOpeHb He NOAXONUT.

a 3:1:::}141:4vz’$¢4:>3m—141+ 8 =0 =
3’—;;54%"8=0:>3m—14m+8—0=>D—196 4-3x
x 8 =100 = 10%, z; = 2, 7 = 1410 = 4 — kopeHs He
MOAXORUT.

6) =246 = Uz 6= 2% +11—6=0= D =121-

~4.2.(—6) =169 =13% 7, = =1 gy =1 gy = 6 —
KOpPE€Hb He€ MOAXOLHT.

222 __ —Tz46 -7a:+6 222 —-724+6 __
—2_2_ o ,a:;é2:> + =0=> =32 =

=0 = 2z? ——7z+6-0:>D 49 4 2:6=1, z1 =1,5,
T2 = % = 2 — KOpeHb He IOIXOAHT.

24z __ 24iz—6 __. —
r) T3 =S r # 3 = 2220 =0 = 22 +m:6
=0=>D=1+24=25="5% = ——1+5—2 Ty =532 =
=-3 — KOpeHb Heé TOAXOOHT.

2 2 2_4
) m’” =Zoy# -2 il -0

_:_:','_gz—O 22482 =0=2;=0,10 = —8§;

6) 22223 — 0,z £ 0,z # 3= 2(52—3) — (- 3)(2z —
—3)—0=>5x2—3x—2x2+9x—9=0:>3:c2+6a:—9=
=0=>12+4+2r-3=0=>D=4-4-(-3)=16=> 212 =
== g =3 r2=1;

B) ::2—5 :cigl T#l= 91:’—45—(:!:—11)(7:c+10) 0= 972 —
——45—(72: +32-10)=0=22*-32-35=0=> D =

_9+4 2:35=280=17 2> 1=l =5 7, =31 =

= -3
2
r) &8 = B2 0 40z 4 2 - -0
2 —
2 +3a:$((;:22))(3z+2) 0 = 222 + 3z — (322 + 8z + 4) = 0,

—22-5r-4=0=>22+5x+4=0=>D=25- 4 4 =
=9=p =3B =1 g,=-4

a) F_—%—;—O,x¢0,x7éiﬁ=>2x—(m2—
~3)=0=z —22-3=0=>D=4—-4-(-3)=16 =
== r=811=-12,=3;
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) S = 5 o CMEHLEH00 0 424504

+1—(3a: —172+24) =0=>2>+22z2-23=0=> D =
=484+4-28 =576 =24° =5 7 = =B = 1, 75 = -23;
B) :,+2=:,:c7é0:c7é\/_:> ?(12‘15)2—02:»3: — 3z +
+2=0=>D=9-42=1=n=3=22,=1,
(2z-1)(z—-1)—(z+7){(3z+4)

2—1 __ 4
)5 o B TR o
z°—3x 425+
+28.1:+27—0=>D-784 427—676—262=>a:1=
-1, xz——27
|268 a) =¢;+ _Oz7é:t5:>(:r+1)(:c—5)+(:c+

+5)(z—2) = O=>x -4z -54+2243z-10=0= 222~
~z2-15=0=>D=1-4.2.(-15)=121=112 = 7,5, =
=1l - 4, ———% —21 To = 3.

6) §$9+’i§"_3x;éi1:>3;—9+;1‘15—3=0:>
(3"9)(’”“);(_"%2&51) 3@ =) _ 0= 322 -6x -9+ 22 +
+52-6-3+3=0=222-2-12=0=>D=1+4.12=

=49=T2= 1 =141 =4, 2, =-3;

B) 3243 _ g-—z—lx¢i2=>(3m+3)(m--2) (:1:—1)(:1:+
+2)=22-4=322-3z-6-2?—zx+2=22—4=>22—
—4$——0=>1‘!i 0 322—4

r) 2;‘+2+l—5:c7é:t3=>2;;32+;%§—5=0=>
(2z-2)(z— 3)59;?35353) 5@ 9 — 0= 222 -8z + 6+ +
+6x+9—52°+45=0=> 202 —-22+60=0=22+ 2 —
-30=0=>D=1+4-30=121=112 = 5y = =IFll —35,

Tp = —12—11 = —6

3) som = 3T # Oz # 12 =

16%:;—‘1’1%:122 =0=>12~z-2(z~12) =0 = 12—

—z—224122=0=>22-11z2—-12=0= D = 121 +
+4-12 =169 = 132 = 2, = 113 — 12 — kopenb He

HOAXOOHUT, Tp = ==5-= 11 13 — _;

3z2—4.(z—1
6)=_~T—%=z’—z’x'—'£0x#1: x:z:’—(: ) = 2:23—::=>
322 —4r+4=3=>322—-42s+1=0=>D =16 —-43 =
=4=22= g1 =42 g = 1,20 =1 — KopeHb He

TNOOXOOHT,
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):c(:c+155+z+15 Lz #— 15:‘»"%5%%@—0#1:—{—
+122—-45=0=D =144+ 4%45=324 =182 = 1,2 =

_12}18 = 11 = 3,22 = —15 — KopeHb He NMOAXONHT;
r) oe — ;a%=x,x#0x7é—2=>5x — 4z - 28 =
=0=>D=16+4-528=576=24 > 1y, =EA = 1, =
— U

T,T2 = —2 — KOpeHb He MOAXOIHT.
a)%_iﬁ—Z—4ﬁz+l’x¢ lx#4:>2’°7
_zt2 z+6 =0= (2z—7)(a:+1) (z+2)(x—4)—z—6 _ -0 =

z+1 iz—4;iz+1§ (z=4)(z+1)

212 - 50 - T7T-22+2r+8—-2-6=0=>2% -4z -5 =
=0=>D=16+4-5=36=>a =18 =5 2, =-1 —
KOpeHb He nonxouu'r.

6)(:5(;4_—15 = z5,:1:# -lL,z#5=6+z(5—-z)+
+3-(z+)=0=>6+5r—22+3z+3=0=>22-8z—-9=
=0=D=64+4-9=100; 712 =810 7, =9 7, = -1 —
KOpEHb He nonxonu-r

)z+3+m 34,1137&493# 3= (z—1)(x —
—4)+28-3z(z+3) =0= z? —5.1:+4+28 322 -9z =
=0=>222+142-32=0=>2? 4 7r - 16 =0=> D =49 —
—4-(- 16)_113=>ac12=—”=2 13,

r) 2% - L= Zﬁlﬂo:c_HS’x# -2,z #3=2z(z-3)—(z—
~1)(z+2)+10=0=>2:2-6x—2+2+10=0= 22 —
~T754+12=0=>D=49-4-12=1; 31, =F = 7, =
= 4,T2 =3 — KOpeHb He MOAXOIHT.

[26.11.] a) 2% + 4; —,—_T,x#:i:1=>3x(x+l)+4 (z—
-1)-6=0=3zx +7:z: 10=0=D =49+4310 = 169 =
=13% 1190 =3 5 gy = -0 = 31 7 =1 — Kopensb
He MOAXOAHT;
6)15+I+5=1§%,z¢i5=>m(x+5) 6-(x—5)—
~32-35=0=>22-42-5=0=>D=16-4-(-5) =
=36=62=> 12 =438 = 5, = 1,20 = 5 — KopeHb He
nonxonm

B) I+3—+—w,_9-— 25T # 3= 20(z—-3)+30-5-(z +
+3) = 0 = 222 —11z+15—0=>D~121—4 2-15 =
=1=>gp= o4 =5 —21:1:2—3—K0peHbHe
MO XOAHT; '
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N2+ =82 444> 2-(z+4)+z(z—4) - 20+
+3z=0=>z2+z2—-12=0=>D=1-4-(-12)=49="7%

z10= "3 = 71 = 3,22 = —4 — KopeHb He NOAXOMMT.

a) £ = BFat ot 5= - 0F =

a

a+5)(a—3)—(3a—T){a+2
=0= ¢ )((a+)2)((a:-5) Not?) — 0= g2 42¢—15—3a2+a+
+14=0=22—-3a+1=0=>D=9-4-2=1=a;;=
=3l 5g1=1,a=1;
+9 —
6)532_1(3++§‘;,(£{25;(3 : algé ’111)#2_(3 1)(2a+5)

a a a— a—1)—2-(3a— a _ 2
27 (Ba—1)(2a+5) =0= 60"+
+33a+45+6a%2 —4la+ 13 — 122> — 262 + 10 =0 = —

—-34a =68 = a=-2. (A THo+ D 1)(e=2) .
7 -1 _ T+ z+2)+(z—1)(z—2)—z>+4 __
a) 4+ Im =1= (z=2)(z+2) =
—0=>22+4+097+144+22-3c+2-224+4=0= 22+
+62x4+20=0= D =36—4-20 = —44 < 0, ciegoBaTeJbHO

HET.
6) 1-3z __ z+5 _ 1—3:1:><

4_-;5-)-3 (1z+32 ) _ﬁ%‘)—3( +5)(4z—3)—(1—3x)(z+5) 2
X :;-}-2 = (32— (=72 =0= -3z +

+2-5z—4z2 - 17Tz +15+ 322+ 14z — 5= 0= 422 +
+8—-12=0=2>22422-3=0=>D=4+34=16=
=42=>21,2=#=>.’1:1=1,22=——3.

[26.14.] a) z* — 1722 + 16 = 0,22 =y = 4> — 1Ty + 16 =
=0=>D=280-4-16 = 225 = y = 5 = 16,
p=1=>12=16=122=1=212 = 14; T34 = £1;

6) r4+322-10 =0,y = 22 = y?+3y—-10=0,y > 0=> D =
=9-4-(-10)=49=7T? = 1o =3 5 y=2 2=
=2=110=£V2;

B) 2 — 1022+ 25 =0,z =y=>¢y* - 10y +25=0= D =
=100-4-25=0=>y=2=5=22=5= 115 =+V5;
r) 24 +522-36 =022 =y =>y?+5y—-36=0=> D =
=25+4-36=169=132= y1o= 3 5y =4,y =
=-—9=>:r2=4,1‘2=—9=>:l:1,2=:t2.

[26.15.] a) 42 - 3722 +9=0,22 =y => 44> - 3Ty + 9 =
—0=>D=1369-4-4-9=1225=352 = y; = FH =9,
p=1=12=922=1=12,=43, 254 =+3;
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6) 9r%+321%—16 = 0,y = 2 =>9gz+32y 16 = 08,>0=>
D_1024+4 9-16 = 1600 = 40° = y; 2 =>y=
—§=>:z: -%=>x12—:i:3,
B) 1624 — 2522 +9=0,22 =y = 1692 —25y+9=0=D =
=625-4169=49=T2= 9 =8 =1 pp=F > 7%=
=1, z? = 62=>$12—-:+:1 1:34—:*:2,
r) 9z -32z2-16=0,22 =y = 9y?*-32y—-16=0=> D =
-—1024+4 9 16—1600—-402=>y1 = 2440 — 4
Yo = ——=>.’l: —42:———:)2:12 +2.
a)x—?:z: -8 =0,z3 —-y=>y —7y 8
=0=>D=49+4- 8—81—92=>y1——+—_8y2
=12 _1=43= 8x——1=>:1:1—2 Ty = —1;
6)x—9:c3+8 0,3 g=>y —9y+8 0=D=81-
—-48 49 = 72=>y1 HT 8, pp=5"=1= 23 =8,
—1=>£B1—2 .’.82—1
B) 8+ 73 -8=0,2 =y = o2 +7y 8§=0=>D
=49+4- 8—81—92=>y1——2L Ly, = =52
=-8=13 =1, z3 =—8$271—1 Ty = —2;
r) 28493 4+8 =0, =y =>4+ +8=0=>
=81—48—49—72=>y =BT = 1,y = T
=-8=>x3=-1, 28 =-8=2x =-1, z9 =-2,
a)af—z+1=z2-—l4i—w-"’7é2=>%+1—;r—11%z
=0=>5'(’:‘2g:(§):2)’ M =0=50-10+2%—dz+4-14=
=0=>2242-20=0=>D=1+4-20=81=9® = 1,5, =
‘1*9=>x1 4 Io = —9;

E

Lo
I

6) 1 92z=+6z+1 =2 ni e —2=0=
SO t) — 0 = 3218271222 = 0 = 1822+
+9r+2=0=>D=81-4-18-2 = -303 < 0 — HeT
KopHeﬁ

B) %5 +1_W,x¢3=>2 (z—-3)+(x—-3)2~-15=
—0=>:1: —4x—12=0=>D—16—4 (-12) = 64 =
—82=>:1:12 %é:xl -2, 2 = 6;

r) 51+1+W—1=>2 (5$+1)+3—(5$+1)
—O=> —25z2 —10:1:—1+10:1:+5 0=>2522=4=12=

=>2:1,2—:f:-.
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a) :c+2 1:212:52 _41,:17#011:74:!:2:}:_‘_2-*-

+ :2)1(: 2ﬂ_+_5_0:>% 0= 2?2z +
+x—6—0:>x ~z-6=0=>D=144:-6=25=
=52 = 215 =% = 2 = 3,290 = —2 — «xopens ne
NONXOAHT;

6) W - —Lg = Iasgz,x # 0.’12 ?’—' +3 =
2(z+3,):azéz+3)5 0=>22+6—-2°-3z-5=0=>a2’+z—

—1_0=>D=1+4:5=>x1,2:-13; 3.
2__ - 2
B) :c+1 2:5_-!-21 — 3:2_?8’&. # +1 = 66+19x—-5z =0 =

2(—1+z)(14+zx

522 — 192 — 66 =0 = D = —192 — 4.5 . (~66) = 1681 =
=412=>$1’2=19:’:541,.’1,‘1:—1?—-22 9 = 6;

2z-5 z+2 2x—5 42
r) zZ2-3z z’iB:c + :4:2 9"’17 # 13 = z(z-3) z(z_.-!-B) +

+ z_§)2+3 = 2z -5)(z+3)—(z+2)(z—3)+ (z —
-5z =0=>222-3z-9=0=>D=9+4-2-9=81=
=92 = 715 =322 = 7, = -1,5,2p = 3 — KopeHb He
NMOAXOAHT. . -

—_ T — T
ﬂ a) B+ = o T 1= e +

4 _ _5z-1 8z+4+4a;2—4a:+4 (5z—1){=z+1) _
z2—z+1 =0= :z:3+1 =0=

4xf-2+-4:1:+8 502 — 4z +1=0= z2 =0= 719 =%3;
6) o5t + B2 — 5. g4 2=>a2+56+(3a+2)(a+
+2) =5-(a*-2a+4) = a?—18a—40 = 0 = D = 324 —4x
X (—40) = 484 = 222 = a; 5 = 18822, ) = 20, a3 = -2 —
KOp€eHb He MOAXOOHUT,

16—a? _ _ 2a+l _ _

B) , 82341 e 2a+1’a # *-05 =

16=a’~do’dg—1-8a"+40=2 _ 0 = 13a® = 13 = a1 2 = £1;
:1:+3 3 — 1 1

r)2 1] T w1 T meDT #F 3 =

3:c+8:1:—3+3 922 -3z—1 —O=>6LL‘2—5.’L'+1—0=>D=25-

2723—1
~4-6=1=z12=%5l =1, =0,5 z2 =3 — KopeHp He

MOAXONMT.
ﬂ 8 _ _
26.20. a)3 163:2—-9 - JrE 24:z:+9 % 4:1:2+3:c’z 7 0,z #

3 —
'z # {4z 23)(4:t:+3) B C ) z(4z:+3) =0 =
saliz=3) 5;“;;2;65 2529 _ 0 o 487 — 1622 + 24z —

~9=0=16x2+242+9=0= (4x +3)2 =0, mz_% _
HeT KOpHeH;
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18 1 _ 6 1
6) iazr] 3 = @t # 53¢ # 0 =

—T
18z(2z—1) -4z —4z—1-62(2c+1
= z)(z:c$1)(2?c+1)=’m(ar ) = 0= 3622 - 18z —4z% — 1 —
~1222 ~ 6z =0 = 2022 — 282 —1 =0 = D = 784 + 4x

X 20 = 864 = z1 o = BEI2V6 _ T43v6,

B) i - momem = memd® # L5 =
+3)(22+3)~ (3—2)(2z~3)—2-(4z>+12z+9) __
(z+3)(@2+3) ((2“_)?32“;21:13) ( L) — 0= 2224924+ 9 -

— (62— 222 -9+ 3z) — 822 — 24z~ 18 = 0 = —4x%? — 24z =

=0=>224+6z=0=12,=0, 29 = —6;

N e %J; = mog% # 0z # 05 =

7-(2z+1)*—~3-(22—1)2—8-7 :
RSB — 0 9847 + 282+ 7~ 1227 + 120 -

-3 —-56z =0 = 1622 —16z+4—0:>4:1: -4 41 =

=0= (2z-1)2=0= z = § — Her KopHeil.

a) z3— 31;:-:2;—_':_1:1—3 + z‘l 1 ™ z13 3?;:;Ez+3’ T # *

ﬂnffiﬁ A 32>)(?2++1))+ @ 1)<z2+1)(m D 0=

P T 2—3—(2—2)(x?

—z3+ 22 —a:+2—0=>3z‘ —x—-2=0, D=1+4x

Xx3-2=25=52% 1, = —'g— =1 — KOpeHb He MOAXOHMT,

2
Tro9 = —3.

3
25" 82420 _ _ 18245 1 25
6) % -§I+2§6z4 1 8x3—§4z2+2m+1’$ Frr=>mat

+ @ DT — a1

10022 —25—8z-29— (18z4+5)(2s—1) _ | \
=0= TEsier 1)((4:52+1)) 21 =0 = 100 — 8z — 54 —

~ 3622 +8c+5=0= 6422 —49 =0 = z2 -—64=>z1,2=
_:l:7,

T2 —2z+4 2 4+2x+4  _ 2z+2
B) =2 —222 {4z~ g T T+ 4218 247 #+
492 _Z —2z+ 4 + .1: 242244 2x+2
(z—2)(x2+4) )(:1:2+4 z—2)(z+2)
— 0= (x3— 2z+4)(a:+2)+(ac +22+4)(z— 2) (2x+2)(z2+4) _

(a:—-2)(:z:+2)(a:"'+4)
=0=>2°+8+2°-8-27% -8z —-222 -8=0= —22%
—8-8=0=>222+82+8=0=>2"+4zx+4=
=0=>(x+2°2=0=2z=—-2 — Her
KOpHeH.

5 2 _ 1 5
r) Z3-272-27+1 =~ I3- 41:2+4z- Il (:t:+1)(:c2'—3:c+1$
. 2 _0:>5m52x2:c+3:c1=
(z—1)(x2—~3z+1) (z—l)(z+ﬁ (z2—-3z+1)(xz2-1)
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a) (3.7:-—4)2—5 (3r - 4)+6 =0, y—3x—4—
=y=>y’-5y+6=0=>D=25-4-6=1=y ==
=3,y2=5_ =2=>3r-4=3, 3a:—4=2=>3a:—7
Jx=6=>1 = 5-—21 Ty = 2;
6)3-(2r+1)2+10-(2z+1)+3=0,y=2z+1= 3% +
+10y+3—0=>D—100 4-3- 3—64—82:>y1=
= =08 = 1 yz_—lg L =-3=>22+1=-},20+1=
——3=>x1 —3,1‘2 2;
B) (5z+ 1)2 —3- (5:c+1)—4=0,y=5a:+1=y:>y2—
—3y-4=0=>D=09+4. 4=25=52y =33

M|

=4,p=3=-1=5z+1=4,5z+1=-1=>12 = g,
2

T2 = —%;

r)2-(Tcr—-6)2+3-(7Tx —6)+1=0, y—7x—6=>2y +

+3y+1=0=>D=9-4-2=1y =31 =05y =

==31=_1=572-6=-05, 7x—6=—1=>x1=ﬁ,

Z9 = 7.

a) (2 +22)2 -2 (22 4+22) -3 = 0,y = 2% +

+2r =>3y?-2y—-3=0=>D=4+4. 3—16:>y1=-i2:4=

=3 p=32=-1522+2r-3=0 22 +22+1=

—0:>D—4+4 3=16, (z+1)2=0=z; = 3t =1,

To = —1; :L‘3——3

6) 2-(z2+3)2~-7-(22+3)+3=0,y=22+3=>2y% -

—7y+3 0=>D 49 — 423—25~52=>y—7+5—3
y2—2:>x +3 =3, r2 +3— = 1?2 = —2,5 — HerT
KOpHEH z=0.

B) (2 +1)2-6-(224+1)+5 =0, y = z2 +1=>y

—6y+5=0=>D=36-4-5=16=42 =y = =

—5y2—64—1=>:c +1—5.1:+1—1=>x12—:i:2
x3_0

r) 2-(z24+4x)%+17-(22+42)+36 =0,y =z +4:1:=>2y2+
+17y+36 =0= D = 289 — 4236—1y—- = —4,
yg—L 9:>:c +4x+4—0x+4x+2—-0:>(a:+
+2)2—0 2x+8x+9 0=>r=-2,D=64-4-2.9<0 —
HeT KOpHeH.
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[26.24.] a) (z2—-9)2—8-(z2-9)+ 7= Oy—a:—9=>y2—
—8y+7—0=>D—64 4.7=36=62=y =88 =
=T,0=88=1=222-9=7,22-9=1= 1,5 = #4,
$34—i\/l

=42=>y1=:%ﬂ_1,y2—:-2:‘1=—3=>(x—2)2=1,
(:1:—2)2=—3=>:1: 2=1, z—2——1=>m1—3 :1:2—1
B) (z2—3z)2+3-(z?—-31)—28 =0, y = 22— 3z = ¢? +3y—
—28—0=>D-9+428—121—112=>y1 =3
=4,yp="3 = 7222 _3z-4=0, 22 3 47=
=0=>D=9+4-4= 25D 9 4-6 < 0 — Her KopHe#;
$:l‘1—%"4 o = 3-%
r) 2- (:1:2+2z+1)2 (a:+1) = 1 = 2
y=(z+1) =y = 29°— 1
A o atv R g o
(zx+1)2 = -1 — Her xopHe#,
=—1=x1 =0 xz——2
[26.25.] 2) 48 — 14714272 =0,y =z~ =>y2——14y+48=
—0=>D—196 4. 48—4—22 vz =22 =5y =8
=6=>x = 8,.7:2
6)9(z+2)-2—6 (z+2) +1=0y= (x+2)"! = 9y% -
—6y+1=0= (3y— 1)2*O=>y =>a;+2—3=>z—1
B) 24 — 107! 4 272 _Oy—m? — 10y + 24 =
=0=D=100-— 424_4_22=>y2_1°i2=>t1=4,
th=6=1 = 1,1'2—%
r) 16-(x—3)"2+48-(z—3) 141 =0,y = (z—3)"! = 16y%+
+8y+1=0= (4t+1) 2 =0=>t=~-;>z-3=-d4=>z=
=—1.
a) (z? — 3z + 1)(z? —3:t+3) =3, y=x2—
—3z=>(y+1)(y+3)—3=>y +4y=0=>y =0,y =
= 4=>722-3c=0,22-3c4+4=0=2, =0, 22 = 3,
D=9- 44—-—-7<0—H€TKOpHeH
6) m’+1+x,+1 29, y=2H > y+1l-29=-0>
=2, -—0=>D—841—4—441=>y1=29+21=

Yy
=2)57y2=2‘9;22’l 04=>_-t_"21 2:1=%=>21'2+

U wllA
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+2=52, 522 -2 +5=0=202-524+2=0=>D=4—
—4- 515<0—HeTKOpHeH D=25-4.2-2=9= 7, =2,

X2 = 35,

B) (z° =52+ 7)2 — (z — )(:1:—3)—1::‘(:1:2—5:1:4-7)2
— (x? — 5z + 6) = 1, y=.'r,—5:c+7=>y—y+1
=1:>y1-0y2=1=>x —5c+7=0,z2-5x+7
=0,22-52+6=0=D =25—-4-7 <0 — HeT KOpHe},
D =25— 24—1=>:C1——+——3 .’132—2,

ry 4e=h 4 +4=0y=2323 5y 344

z :c’+z5
=0=> ¥ — 0 D=16-4-3=4y = -4+2=
=—1,y2—- 42 3= 2‘H';E’——1=>:1:2—+-:z: 5=-—.7:,
2+2:r,——5—20=>D_4+4 5=46, 110 = 222/ =
=-1+V6 T2 = 372 +4r-5=0=>D=16+
+4:-5=36=>23=1, 34 =5
2627 a)x+x+1 T Y=z +r+1l=>y=
= =P+ —15=0=>D=4+4-15=64 =y =
=122i8-—3y—‘—""21‘3 5=>22+2+1=3, 2+z+
+1=-5=>2%42-2=0,2+2+6=0=>D=1+4.2=
=9 = =152 =-2D=1-4.6<0—
HeTKOszeH
6) Z—zx 242

— — — y_ _ —
2 —x+1 Ti—z-2 =1,y = z? z =

2 1 -2 1
—1=0 = ¥y=2)= (y(+yl(1y)?y)2)(y Wotl) — g = (y - 2)(y —
—y-1)-(w+2Jy+1) =0=2-y—9y* -3y—2=
—0=>y +4—0=>y1—0y2=—4=>x2—:1:=
22—z4+4=0=>2,=0,292=1,D=1-4- 4<O—HeT
KopHeu

B) 22 + 3z = Eﬁ%ﬁ'y x+3x=>y—%:>y2—2y—
-8=0=>D=4+4- 8—36~62=>y1=26=4,y2=
=208 =_2=232432-4=0,22+3x+2=0=D =
—944.4=25 D=9—4. 2=1=1 = =35 =1,
:L‘g—_325=—41: 32+1"'—l :c4—‘321=—2;

I‘) :E2 3:c+3+1:2—-§1:+4::¢:2—gz+5‘y—x —3.’1:—}-3:}%—}-
ez = 0= ¥AH3y+2+2y(y+2)—6y(y+1) =0 = —
—3y2+y+2_0=>3y —y—2=0=>D=144.23=25=
= 52 => Yy = ﬁ—1 Y2 = 15— 3=>:L‘ -3z4+3=1,
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o
(3]

:1:2—3:1;+2—O:>D 9-2-4=1, 7 = ¥ =
zp =131 —1x—3x+3——§=>x2—3x+—1371 0=D
=9 14 — HeT KOpHeH.
a) :1;(:1: —1)(z — 2)(z — 3) = 15 = (2? - 3z)(z?
-3z +2) = 15, y_z2—3x=>y(y+2 _15=>y2+2y—
-15=0=>D=4+4- 15—64=>y 8 = 3,y =
= =28 = 5 22-3-3=002-32+5=0=D=
=9+4+4.3=21>3,=3¢2 D=9-4.5<0 — Her
KOpHe#;
6):v2+ +x+ Lods 4+ -2+ (a+1) =4
y=2z+1 =>y +y 6=0=>D=104+46=25= 52=>y1
= 1 5—2 yz—_—1—5=—3=>a:+1—2=>a: -2z +
+1—0=>(:c 1)2'-0=>:c1—1 .’B+—=—3:>272+3.’E+
+1=0=>D=9-4=5=>z93= 3§
(:c+1)(:1:+2)(:1:+3)(:v+4)—3:>(a:2+5:c+6)(:c +
+5x+4)—3 y==zx +5a:=>(y+6)(y+4)—3=>y +
+10y+21=0=>D=100—4-21 = 16 = y; = =10+ =
=-3yp="=T5s2+5c=-3=>22+5c+3=
=0=>D=25-4-3=13= g5 =213 215z =
=-T=>224+52+7=0=>D=25-4-7<0 — Her
KODHeH.
r) 2-(x2+z—1,2—7-(:c+ ) +9 = 0=2. (z+1)° -
~4-7-(z+2)+9=0, y=z+1=>22-Ty+5=
—0=>D=40-4.2.5=9 =3 =y =53 =5
y2—1:>x+1—1:>a: —z2+1=0=>D=1-4<0—
HET KOpHeil; :L'+1—2=>2:1;+——5—O=>2a: —51:+
2—0=>D—25 4.2.2=9=32= 7, =33 =2

5-3 _.
272—2

§27. PauuoHanbHHe ypaBHEHHs KaK
MareMaTH4YeCKHe MOJEJH pPeatbHBbIX CHTyallHH

1 aman: Tlyctb £ KM/4 — CKOPOCTb Ha BTOPOM
yyacTke nyTdH. Toraa: (z + 6) KM/4 — nepBoHauaJbHas
ckopocTb. -8 u — npoexan nepeyio uacTh nyth, & —

z+6 '
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3aTpPaTHJ Ha BTOPYI0 4acTh. TaK KaK BCero OH Ghijl B NMyTH
1,5 u, nonyyaeM 8 + & =3 2 sman: S:+2 -5 =0,
1224+ 42+ 24 - 2“ - 62 =0, a: —102z—-24=0, D =100+
+4-24=196, z; = 1814 =12, 7y = 10514 = 2 3 sman:
M3 aByx 3HaueHHH HeHSBeCTHOI‘O Hac YCTPaHBaeT TOJBKO
nepoe. OteeT: 12 KM/y.

! aman: Ilyctb T KM/4 — CKOpOCTb NMEPBOro Melle-
xona. Toraa: (z + 1) kM/4 — ckopo BTOPOTO. §y S —

z z+1
6Ll B NYTH cooragrcmenuo I'lepBblPl U BTOpDOH neiexoa.
?TC!OSI[a nonyyaeM ; = 737 + 2 2 aman: z = :r:+1 + 3 2,
E"_'z+1"‘—0 122412-10z~z2~z2 =0, 2 —z—12 =0,

D=1+4-12=49, ; = 4T =4, 2o = 15T = -3. 3 aman:
W3 pByx 3HaueHH#l Hac yCTpaHBaeT TOJNbKO MepBOe, 3HAYHT,
CKOpocThb nepBoro neuexofa 4 kM/4. OTBeT: 4 KM/u.

! aman: IlycTb £ KM/4 — CKOPOCTb NEPBOTO JbIXKHH-
xa. Torna: (x — 3) KM/4 — CKOPOCTb BTOpOTO. % n 3%
GLlIM B MYTH COOTBETCTBEHHO nepsbiii U B'ropou JIBIXKHHK.
Orciona nonyuaem 32 + 3 = 3% 2 sman: 304 1 - 30 —

= 0,90z — 270 + z? —3:5—90:1: 0, :z—3x-—270—0
D =9+4-270 = 1089, z; = 343 = 18, 2, = —15. 3 aman:
Tak Kak 3a £ Mbl 0603HayaeM cxopocrb To £ = 18. To ecTh
CKOPOCTb NepBOro JbhkHHKa 18 kM/y, a 18 —3 = 15 kKM/4y —
ckopocTb BTOporo. OtBet: 18 W 15 KM/u.

1 sman: Tlycte = — 4HcauTedb Apo6u. To-
roa: (z + 1) — 3HaMeHaTellb. % o6paTHast Apo6b.

(SI Tt ""1) — CcyMMa ApoOH H 06paTHOH ell ApOOLIO HJH
2

T z4+1 __ 25 R 1 _
12, TO €eCTh +1+ = = . 2 sman: I =Y Uty

- B =012 - 2%y+12=0, D=625-4.12.12 =49,

2547 4 _
Y1 = 2 —3,y2 4, z+1“ , 9z =4x+ 4, T = —4,
a1 =5 4x=3z+3, =3. 3 aman: B nepsoM cayuae
no.nyqaeM 4T0 HCXOmHas Apo6b paBHA —3i; = 3 — He

NONXOLHT, TAK KaK YHCIATEID Gonblle 3HameHartensi. Bo
BropoM 3f1 = 2. Oreer: 3.

[27.5.] 1 aman: HVCTb T KM/4 — CKOpPOCTb MEPBOrO aBTO-
mo6usis. Torpa: (rc— 10) ¥M/u — ckopocTh BTOpOro. 250

T
H 356?0 4 — ObJIM B NYTH COOTBETCTBEHHO NEpBbIH H
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BTOpOi aBToMo6unu. Otciona nonyuaem 960 41 = 280 2

sman: %9 +1- %0 =0, 560z — 5600 + z* — 10z — 560z =
=0, z2 — 10z — 5600 = 0, D = 100 + 4 - 5600 = 22500,
z, = 104150 = 80, z, = —70. 3 aman: OueBuaHo, 4TO
nonxonm TONIBKO NepBoe 3HaueHHe, TO ecTb 80 KM/u —
ckopocTb nepsoro, 80 — 10 = 70 KM/4 — CKOPOCTb BTOPOroO
" aBroMo6uas. OTeet: 80 ¥ 70 kKM/u.

1 sman: TlycTb  KM/4 — nnaHMpyeMasi CKOPOCTb.
Torma (xr — 10) KM/u — pelicTBHTe/NIbHAA CKOPOCTb. 1% H

190 4 — Bpems B myTH CoOTERHBEHHO 110 INaHy H B

neucrame.nbuocm Monyuaem 120 4 2 = 1% 3 sman:

lg-%% 100, =0, 200z — 2000 + 22 — 10z — 200z = O,
— 10 — 2000 = 0, D = 100 + 4 - 2000 = 8100, z; =
= 10490 — 50, 74 = —40. 3 sman: OueBULHO, YTO MOAXOLHT
ToBKO nepBoe 3HaueHHe, TO €CTb H0 KM/4 — CKOpOCTb MO
nnany. Oteet: 50 KM/u.
1 sman: Tlycte T KM/4 — CKOPOCTb OO CTaHIHH.
Torza: (z+1) KM/4 — cKOpoCTb 10 ZepeBHH. 32 n 34 u —
BpeMs B MYTH COOTBETCTBEHHO B MeEpBOM H BO BTOpOM
CayasX. TMonyyaem 32 = 1+ Z. 3 sman: 18 - 1o _
15 =0, 240z + 240 — 240z — 22—z = 0, :c2+:c 240 = 0,
D= 114240 = 961, z; = =131 = 15, 2% = —16. 3 aman:
OueBHIHO, YTO MOLXOOHMT TOJIbKO NMepBoe 3HAUEHHEe, TO eCTh
15 KM/u — cKopocTb o craHudH. OTBeT: 15 KM/u.
1 sman: TlycTb z KM/4 — HauyaipHas CKOPOCTb.
Torna: (z + 10) KM/4 — HoBasi ckopocTb. 220 y T2y —
BpeMsi B INYTH COOTBETCTBEHHO B [IEPBOM H BO BTOPOM
cayuasx. INoayuaem 20 — 1 = si15- 2 aman: 20 -
— 1205 = 0, 720z + 7200 — z° — 10z — 720z = 0, 2% + 10z —
'—7200 = 0, D = 1004 4-7200 = 28900, z; = =12H170 — gg,
x2 = —90. 3 aman: OyeBHAHO, YTO NMOAXOAHT TOJNbKO NepBoe
3HauyeHHe, TO ecTb 80 KM/4 — mnepBOHAuYajbHasi CKOPOCTD.
Otser: 80 KM/4.
[27.9.] I aman: Tlyetb = KM/4 — CKOpOCTE L0 TyepGasu
Toraa: (z —4) KM/4 — ckopocTb o6patHo. 8y -t 4 —
BpeMsi B IIYTH COOTBETCTBEHHO NEPBOM M aroqom c.n_lyqaﬂx
Monyuaem 28 4 18 = 1 2 sman:
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48z — 192 + 48z — Tz% + 28z = 0, T2? — 124z + 192 = 0,
D = 15376 —4-7-192 = 10000, z; = 1244100 — 16, 7, = 12,
3 aman: zp = % ne nonxonm Tak KaK B 3TOM cnyqae
CKOpPocTb 00paTHO paBHa 7 — 4 < 0. 3Hauut, 16 kM/u —
cKopocTb J0 Typ6asnl; 16 — 4 = 12 KM/4 — CKOPOCTb
o6patHo. OteeT: 12 KM/u. '
1 aman: IlyccTb z KM/4 — nepBoHayaJbHas CKo-

poctb. Torma (z — 10) KM/4 — HOBas CKOpOCTb. 4?0 H

:ciom Y ~— BpeMs B IYTH COOTBETCTBEHHO B IIePBOM H
0 41 _ 40

BTOPOM CJy4asx Cle'-laﬂX [Nony4aem +3 == 2

aman: 2+ 3 - 2% =0, 120z — 1200 + 22 — 10z — 120z =
= 0, > — 10z — 1200 = 0, D = 100 + 4 - 1200 = 4900,
z1 = 190 = 40, z, = —30. 3 sman: Ouesuaso, uTO
MOAXOAMT TOJbKO MepBoe 3HaueHue, TO ecTb 40 KM/4 —
nepBoHavyasnbHas ckopocTb. OTBeT: 40 KM/4.

1 aman. TlycTs T KM/4 — cKOPOCTb nelexona. Toraa
(z +9) kM/4 — cropocTp Benocuneaucta. B u 2oy —

T
BpEeMA B NIYTH COOTBeTCTBeHHO newexonaa H Benocunenncra

8_ 18 2 2

noJiyuaeM 1;—;@— 23man 2-2,-1=0,10:(z+
+9) — 10z ~ 22 -—9:1:—0 r2492-90=0, D = 81+360 =
=441, z; = =22 = 6, 15 = —15. 3 aman. Ouesnao,

YTO MOAXOAUT TOJleO nepBoe 3HaueHHe, TO €CTb 6 KM/4 —
CKOpOCTb MNellexofia, 15 kM/u — CKOpPOCTb BeJIOCHMEeNHCTA.
Oteet: 15 kM/4; 6 KM/u.

, ! aman: TlycTb £ KM/4 — CKOPOCTb MOTOLHKJHCTA.
Toraa (z+15) KM/u — ckopocTb aBTo. 2 H s+15 Y — Bpewms
B NYTH COOTBETCTBelHO MOTOLHKIHCTA K aBTOMOGH/IHCTY.

Monyuaem 2 —1 = 9. 2 sman: 90—%—5—;ﬁ = 0,180z +

+2700—:c — 15z — 180z = 0, z° +15x—*2700 0, D=
= 225+ 42700 = 11025, z; = =13H0 =45 72 = —60. 3
aman: OueBHAHO, YTO BTOpOE 3HAaY€HHE HAM He MOAXOAHT.
45 KM/4 — CKOPOCTb MOTOUHMKJHCTA. 45 + 15 = 60 kM/u —
CKOPOCTb aBTOMOGHAHCTA. OTBeT: 45 H 60 KM/u.

27.13.] 1 sman: Tlyetb = KM/4 — CKOpOCTb aBTOGYyca.
Torma (z + 20) kM/4 — ckopocTb TakcH. 20 y 40 y —

T z+20
BpeMda NYTH COOTBeTCTBeHHO aBToﬁyca H TAKCH. I'lo.nyqaeM_
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0 1= 2aman: L - 3 — 4 =0, 240z + 4800 —
— 2% — 202 — 240z = 0, 2% + 20z — 4800 = 0, D = 400 +
+4- 4800 = 19600, 7, = =2+140 = 60, z5 = —80. 3 atam:
OyeBHIHO, YTO BTOpOE 3HA4Y€HHWE He MOAXOAHMT. 60 KM/u —
ckopocTb aBTobyca. 60 + 20 = 80 KM/u — CKOPOCTb TaKCH.
Orset: 60 1 80 KM/u.

1 sman: TlycTb & MawHH 6b0 cHayaxa. Toraa
(z +4) mawmn crano. € u L n rpysunm Ha kaxayio

MAalKHHY COOTBETCTBEHHO B INEPBOM H BTOPOM CJay4asX.
60 1

Monyuaem & — 80 = 1 2 smgn: 8 - 8. 1 =,
120z +480 — 120z — 22 - 42 =0, 22+ 42— 480=0, D =
= 16+4-480 = 1936, z, = =44 = 20, z; = —24. 3 sman:
OueBHJIHO, 4TO TOAXOHT TONBLKO MepBoe 3HaueHed. To ecTb
cHavana 6b10 20 MawuH. OTBet: 20 MawHH.

1 sman: TlycTb Z NMaHOBHI eXeAHEBHHIH BHIMYCK.

(z + 30) nap — akTHYeCKHI eXefHEeBHhIH BRIMYCK. %— H

2400 IHeli — BpeMsl BHINOJHEHHA 3aKa3a COOTBETCTBEHHO B

NepBOM M BTOPOM caydasx. [Toaydaem 24000 _ 3400 _ g 9

30
sran 80 — 808 1 —, 600z + 18000 — 600z — 27 — 30z =
=0, 22 + 30z — 18000 = 0, D = 900 + 4 - 18000 = 2702,
T] = “302 270 — 120, 9 = —150. 3 atan: OueBHAHO, UYTO
BTOpO€ 3Hauy€HHe He MOAXOMAMT. %‘-%0 = 36 nHeH — BpeMs

BHIMOJIHEHHA 3aKa3a, OrpeT: 36 AHeH.

1 aman: Tlycts = KM/4 — COGCTBEHHas CKOPOCTb
JgopkH. Torma: (x +3) u (z —3) kKM/4 — cKOpocTb IO

5 —
TEYEHHIO H MPOTHB TeyeHHsi. [lonyyaeM f= + 23 =1. 2

aman: 25+ 8 —1=0,52—15+6z+18 - 2> +9=0,
g2 —-11z-12=0, D=121+4-12=169, z; = 11413 =
= 12, z3 = —1. 3 aman: OueBHAHO, YTO BTOpPOE 3Ha4YeHHe
He MOAXOAMT. 12+ 3 = 15 KM/4 — CKOPOCTb MO TeYEeHHIO.

OTert: 15 KM/u.

1 sman: TlycTs & KM/4 — cOGCTBEHHasA CKOPOCTb.
Toraa (z+3) u (;c — 3) KM/4 — CKOpOCTb MO TEYEHHIO H
npoTHB TeueHHs. 2 u 35 y — Bpems B nyTH no TeueHHUIoO
H NMpOTHB TeyeHHs. Flonyyaem 5% + 2 +3=17. 2 aman:
255+ 25 —4=0, 35z — 105 + 35z + 105 — 42% + 36 = 0,
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4x% — 70z — 36 = 0, 222 — 35z — 18 = 0, D = 1225 + 4x
x 2-18 = 1369, z; = 3343 = 18, x;, = —0,5. 3 aman:
OueBHaHo, YTO BTOpOE 3Haqeﬂne He MOAXOAMT. 18 KM/u —
cob6cTBeHHas ckopocTh. OTBeT: 18 KM/u.

[27.18.] 1 3man: Tlyctb = kM/4 — co6CTBEHHas CKOPOCTb
aopku. Torpa (z —3) u (6z+3) KM/4 — CKOpPOCTb MPOTHB

TEUEHHS W 110 TEUYeHHI0. > 4 — MPOXOAUT 96 KM B CTOsueH
BOLE. iz M % 4 — Bpems Ha 54 KM M0 TeYeHHIO H
42 xM mnpotuB Teuenus. Ilonyvaem 255 + 42 = i’f 2

aman: 54z(z — 3) + 42z(x + 3) — 96 - (a: - 9) = 0 36z =
=96-9, 4z = 96, x = 24. 3 aman: 24 xM/u — co6CTBeHHas
ckopocTb. OTBeT: 24 KM/u.

1 sman: TlycTb T KM/u — CKOpOCTb MO O3€py.
Torna: (z +2) u (z —2) KM/4 — CKOPOCTb N0 TeYEHHIO H

[POTHB TeueHHs. =5 4 — BPEMs, YTOGH MPOMLITL 45 KM

24 9
Mo TeYeHHI0. £ M %5 4 — BpeMs B ny-ru mo osepy H

24 9 24
MPOTHB TEYEHHS. Ho.nyqaeM ~ + = +2 2 sman: < +

+;9_—2—5‘1¢5§_0 2422 96+99:2+18:1: 1502 + 90z = 0,
—1222 41082 — 96 =0, 22 — 9 +8 =0, D=81—-4-8 =
=49, 1 = 9—'51 =8, 9 = 1. 3 aman: Bropoe 3HaueHHe
He TOAXOAMT, TAK KaK B 3TOM CJiyyae CKOpPOCTb NpPOTHB
TeuyeHHUsi Obl Gbl OTpHLaTeJbHOH. 8 KM/4 — CKOpPOCTb MO
oszepy. OtBeT: 8 KM/4.

1 aman: Tlyctb = KM/u — COGCTBeHHasi CKOPOCTb

Katepa. Toraa: (z — 3) u (z + 3) KM/U — CKOPOCTb NPOTHB

TEUEHHs H M0 TEYEHHIO. S3 M ;5 Y — BpeMﬂ B ny'ru
no Teqenmo U HPOTHB Teqemm [Monyuaem Tz +1= 3
2 sman: o 3+ — 73 =0, 27m—81+m —9—421:—
—126 =0, 2 —153:——216_0 D =225+4-216 = 1089,
T = 15’;33 =24, 9 = —9. 3 aman: O4eBHIHO, YTO BTOPOE
3HayeHHe He MOAXOAMT. 24 — 3 = 21 KM/4 — CKOpOCTb

npoTHB TedeHHsa. OTBeT: 21 KM/u.

1 sman: Tlyctb £ KM/4 — ckopocTb Teuenus. Toraa:
(6 —z) 1 (6+ ) KM/U — CKOPOCTb NPOTHB TEYEHHS H MO
TEUeHHIO. 2~ H g Y — BpeMs B NyTH NPOTHUB TeyeHHs
M MO TeYEHHIO. 2 u — npoiieT moT 4 KM MO TeueHHIo.
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3 3 _ 4 . .3 4 _
Honyyaem == + 5= = 2. 2 aman: + =0,

6—
182 + 322 + 187 — 322 — 144+ 2% = 0, dz? + 362 — 144 = 0,
22 +92x—-36=0, D=81+4-36=225 z; = B =
=3, z3 = =218 = —12. 3 sman: TonxoaHT TONBKO MeEPBO
3HayeHHe, TO eCTh CKOPOCTh TeueHHst 3 kM/u. OTBeT: 3 KM/Y.
1 aman: Tlycth z KM/4 — co6CTBeHHass CKOPOCTb
teryioxopa. Toraa (r +2) u (év — 2) KM/4 — CcKOpOCTb O
TEYEHHI0 H MPOTHB TEUEHHS. -z—f—z H 225 4 — BpeMs B ny;rsu

T 36 __
o Te4€HHIO H NPOTHB TEYEHHA. I'Io.ny'-laeM 42 + -2 — 3

2 aman: 55+ 28 -5 =0, 72— 144 + T2z + 144 -
—15z% +60 = 0, 1522 — 144z — 60 = 0, 5z° — 48z —20 = 0,
D =12304+4-5-20 = 2704, 7, = 82 =10, z; =
= —0,4. 3 aman: O4eBHAHO, YTO MOXXOAHT TOJBKO MepBOe
3HayeHue. 10 KM/4 — cOGCTBEHHasi CKOPOCThb TeMJIOXOAA.
Ortset: 10 KM/u.

1 aman: Tlycth £ KM/u — ckopocTh 1o osepy. Toraa

(z+3) KM/4 — CKOPOCTb MO TEYEHHIO. 5 H -~ X — BPEMs B
MyTH M0 TEYEHHIO H MPOTHB TedeHus. [oayyaem 85+ 10 =
=1. 2 aman: ;355 +9—1=0, 6z+10r+30— 2% -3z =0,
2?2 —13z—-30 =0, D = 169+4-30 = 289, z; = 13417 =15,
x9 = —2. 3 aman: OueBHAHO, UTO MOAXOLHT TOJbKO MEpBOE
3HayeHue. 15 KM/4 — ckopocTb Mo o3epy. Oteet: 15 KM/4.
I sman: TlycTs = KM/4 — COGCTBEHHasi CKOPOCTb
katepa. Torma: (x +3) u (x —3) KM/4 — ckopocTb no

210
TEYEHHIO H NMPOTHB TEUEHHS. 1z M ;=3 YU — BpeMsd B NyTH

210 _ 210 _
Mo TEYEHHIO M MPOTHB TeyeHus. Tlonyuaem =5 — 53 =4

2 aman: 29 - 29 -4 =0, 210z +630—210z + 630 — 42% +
+36 =0, 422 = 1296, z1 2 = +18. 3 a3man: OueBuaHO, YTO
MOAXOAHT TOJILKO NMepBoe 3HaueHHe. 18 KM/4 — cob6CcTBeHHas
cKkopocTb Katepa. OTBeT: 18 kM/u.

127.25.] I aman: Tlyte T KM/u — CcOGCTBEHHasi CKOPOCThb
Jgopku. Torga: (x +4) U (z —4) kM/u — cKOpoOCTb MO
TEuEHHIO H MPOTHB TedeHHs. -2 H 4 y — Bpemsa B myTH

z
" IPOTHB TeuyeHHs H no o3epy. Iosyuyaem —1,_,;4 +1= _12_04_ 3

aman: ¥4 +1- 20 =0, 14z — 56 + 2% — 4z — 20z = 0,
x?— 10z —56 = 0, D = 100+4-56 = 324, z; = 18418 = 14,
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zg = —4. 3 aman: O4eBUAHO, YTO NOAXOAHUT TOJBKO MepBOe
3HaueHHe 14 — 4 = 10 KM/4 — CKOPOCTb JIOAKH MNPOTHB
teuenud. OteeT: 10 KM/u.

27.26.| / aman: IlyTe £ T — cobpajsu ¢ OfHOro ra moJs.
Torma: (z + 10) T cobupand ¢ OHHOro ra BTOPOTO MOJS.

80y 4D, ra — MJolajb MepBOro M BTOPOrO MoOJeil.
550 , 540 _ .55 , 54 o _
Monyuaem 2% + 255 = 20. 2 aman: 2 + 355 — 2 = 0,

55z + 550 + 54z — 2z° — 20z = 0, 2z2 — 89z — 550 = 0,
D = 7921 +4-2.550 = 12321, z, = ¥4l = 50, g, =
= —5,5. 3 aman: OueBHIHO, YTO MOAXOLHT TOJNBLKO NepBoe
3HayeHHe. 50 T — cobpasud ¢ oAHOro ra mepBOro MoJ.
50+ 10 = 60 T — cobpanH ¢ OAHOro ra BTOPOTO MOJA.
Otset: 50 u 60 T.

27.27.| 1 sman: Ilyctb x petaneit — NaaHOBLIA BLIMYCK B

sac. Toraa: (z + 20) geTaneli — peasbHbIA BHIYCK. 120 Y

120 8
320 4 — Bpewms paGOTbI no MnJjaHy U B A€UCTBUTEJNbHOCTH.

. 120 120 _ L0120 120 4 _
[lonyuaem: == 750 = L. 2 aman: = 400 — 1 = 0,

120z + 2400 — 120z — z% - 20z = 0, z2 + 20z — 2400 = 0,
D = 400 + 4 - 2400 = 10000, z; = ‘—20—2*10—9 = 40, 2% = -60.
3 aman: OYeBUIHO, UTO MOAXOAMUT TOJbLKO MEPBOE 3HAUEHHE.
40 pertajieii — nsaHoBbH Buinyck B yac. Otset: 40 meranei.
I aman: TlycTb z petanefi — mNJIAaHOBBIA BBIMYCK
B IEHb, Tomalz(ox + 2) metaned — peasbHEIA BHINYCK B

peHp. 12 y AHed — Bpemsi paboThHl MO IJIAHY H

T z+2
B AeHcTBHTENLHOCTH. [losyuaem 1% — % = 3. 2 sman:

B A -1=0,402+80—40z—z%—2r =0, 7+ 2280 =
=0, D=4+4-80=2324, 7, = 318 =8, 7, = -10. 3
aman: O4YeBHAHO, YTO MOAXOAMT TOJIbKO MEPBOE 3HAYEHHE.
8 Jeraned — nnaHOBHIA exeJHeBHbIA BbiNycK. OTmeT: 8
AeTajen.

27.29.| / aman: Ilycte £ — 3HameHarenb. Torma: z — 3 —
yucauTenb, L2 — npo6e. =31 = L — popast ApOGb.
[Tonyuaem ;—ﬁ—%:i;—‘q. 2 aman: %‘5‘—%—”7‘3: ,
222+ 8z —x2?-5r—2-(z—3)(z+5)=0, 22+ 3z — 2z —
—4r+30=0, 242 -30=0, D =1+4-30 = 121,

ry = 151 = -6, 2o = 5. 3 sman: B nepeom cayuae
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nonydaem =222 = 2 = 3 _ ne noaxomut. Bo BTOpOM:

523 = 2 Orger: 2.

! aman: Tlycte x — uucautean Apo6H. Torpa:

(z+52) — ee 3HaMeHaTelNb. [Tz — naHHaa ngoﬁblz > -316 =
r— —_

=I z2l HOBaﬂ Apo6b. [onyuaem 5z — 2= = 3. 2 aman:

%5~ o —3 =0, 32 +63z-3- (-’v+5)(w 2)- (z+5)(w+

+21)-0 3z% + 63 — 3z% — 9z + 30 — 2 —26:1;—105 0
2?2 - 282+ 75=0, D =784 — 4-75 = 484, 1, = 2422

= 25, 3 = 3. 3 aman: B nepBom chayuyae Hawa npo6b
paBHa 2—5’_—5 = 2. Ho 370 cokpatiMasi ApoOb, 3Ha4YHT, 3TOT
c.nyqau He nonxonm Bo BTopoM cayyae Hawia npoﬁb paBHa
75z = 5. Otser: .

[27.31. I sman: Ilyctb * — uMcaurten» Apo6H. Torpa:

(z ::—11) — 3HaMeHaTeJb. ;97 — Hawa f[lpoGl;.i zfr;ll =
= £=° — noBas 1po6b. [lonyuaem 55 — ’T 13- 2 aman:
-2l -4 =0 1227 -1+12-27 ~==0, z? + 1z~
~12=0,D=1+4-12=49, o, = =57 =3, z5 = —4.
3 aman: B nepBoM caydae Haima npo6b paBHa 33 = 3.
Bo BTOpoM —71r = =f = %, 70 ecTb B UHC/HTENL GObllle

3HaMeHaTeJis, YTO MPOTHBOPEUHUT YCJIOBHIO. 3HAYMT, BTOPOH
cayyaii He noaxomut. Otser: 3.

[27.32.] 1 aman: Tlyctb = KkM/4 — TnepBoHauanbHas CKo-
poctb. Toraa: (z + 5) kM/u — HoBas ckopocTb. 280 y —
BpeMss Ha nyTb AB no nnaHy. 2z KM — npoexaa aB-
To6yc 3a 2 u mocne Buixoga W3 A. (260 — 2z) kKM —

ocTaJdoCh MpPoexaTh JO KOHLA nyTH 20-22 y — npoexan
aTy ocraswyiocs 4acth. (2+ 3 + 280=22) y — 6w B nyTH
aBTo6yc. Taxk Xax aBToGyc npuexan BoBpEMs, nomydaem
2+ 28022 — 20 2 sman: §+ 263+§z 0 — 0, 522 +

+25:1:+520w 4ac — 520z — 2600 0, z +25:1: 2600 0,
D =625+ 4 - 2600 = 11025, z, = -25-;105 = 40, z? = —65.
3 aman: OuyeBHAHO, YTO MOAXOAMT TOJIBKO MEePBHIA CJy4Yail.
To ectb 40 kM/4 — nepBoHayaJibHasi CKOpoCTb. OTBeT:
40 xKM/u.

1 sman: Tlycts = XM/4 — nepBoHaua/ibHas CKO-

poctb. Torpa: (z+ 3) KM/u — HoOBas cKopocTb. 32 y —
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BpeMs Ha nyTb Mo Typ6ashl. 2r KM — npoexan 3a 2 Y
Ha obpatHoM nyTH. (30 — 2z) KM — ocCTan0Ch nBoexaTb
zﬁf Y — [MpoexaJ OCTAaBLIYIOCA 4YacCTb. (2+ T

BpeMs Ha o6pa'rm>m MyTh. l'Io.nyLlaeM 2+ 32 +§z + 15 0= %9. 2
sman: F+30-2_ 30 — 0, 21524 63z+300z — 20 — 300z —
—-900 = O a:2+63a:—900 0. D = 3969 + 4 - 900 = 7569,
T = _63+8 =12, zo = —75. 3 sman: OueBHAHO, 4YTO
nonxonwr TOJIbKO mepBoe 3HaueHde. Toraa nonydaem, 4To

BEJIOCHNEHCT 3aTpaTI Ha obpaTHuii NyTh 2 + 12_{32 =
=22 4, Otger: 25 u.

1 sman: TlycTb T KM/Uu — nepBOHaYajJbHAA CKO-
poctb. Torma: (z — 3) KM/4 — HOBas CKOPOCTb. 2T KM —
anvHa BC. (2z —6) v 6 KM — mnepBas W BTOpas yacTb
nyth. 28 y 8. y — Bpems Ha nepBoil H BTOPOl 4acTH
NyTH. YuHTHIBaS, MTO BEJOCHMIEHCT OMo3fall Ha 6 wmuH,
nioxy 4aeM J°6+ 5 =2+ i5- 2 aman: 2“”:6+ RU.
- 19 — 0, 10 (z - 3)(2z — )+60z—2la: + 632 = 0,
20z* — 120z + 180 — 2122 + 123z = 0, z? — 3z — 180 = 0,
D=9+4-180 = 729, 3:1——*———15 z9 = —12. 8 aman:
OueBHIHO, YTO MOAXOAMT TOJBLKO MepBoe 3HauyeHHe. JJ1Ha
BC pasha 2-15 = 30 kM. Otset: 30 KM.

1 sman: TlycTh T KM/u — nepBOHayajibHas CKO-
poctb. Torna: (z —1) kM/4 — HOBas CKOPOCTb. 3T KM —
aauHa CM. 16 KM W (3z — 16) xM — znBe YacTH 06paTHOro
nytu. 18 y 32216 y _ ppems Ha 3THX yyacTKax nyTH.
YuuTbiBas, yTO MeLIeXon Ha oépamuu nyTh 3aTpaTHA Ha

F -1
4 MuH. Gosblie, MosyyaeM = + 32 16 =3+ 4 50+ 2 aman:

10y 3206 _ 46 -, 240z — 240 + 4522 — 240z — 4622 +
+ 46z =0, 22 — 462+ 240 = 0, D = 2116 — 4 - 240 = 1156,
T = % = 40, 2o = 6. 3 sman: OueBHAHO, YTO NOI-
XOOHUT TOJNbKO BTOPOH cayyaH. 3HauuT, AjauHa CM paBHa
3.6 =18 kM. OTBeT: 18 kM.

1 sman: TlycTs z KM/4 — nepBOHauya/ibHas CKo-
pocts. Torpa: (z + 10) KM/4u — HoBas CKOpoCTb. 3% y —
n/aHoBoe BpeMs Ha Bech nyTh. 12 p =M = A0, 4 —
BpeMsi B NMyTH B NepBOM cjayyae. Tak KakK noesl onos-
daa Ha 2 MWUH. ¥ Ha 10 MHH. 6bl1 3aJepXaH, nojaydaem:
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l+14+‘°1?8 = 30+54 2 sman: 55— %2+ 2% =0,
= - 13 1% =0, 2% + 10z — 300z — 3000 + 300z =
= 0, z° +10:r-3000—0 D = 100 + 4 - 3000 = 12100,
gy = =100 = 50, 22 = —60. 3 sman: OueBHLHO, YTO
MOAXOAHUT TOJNBKO NEepBOe 3HaueHHe, TO ecTb 50 KM/4 —
nepBOHa4aJbHas cKopocTh. OTBeT: 50 KM/4.

I aman: TlycTb £ KM/4 — CKOPOCTb MNeEpBOro
noesna. Torpa: (z + 12) kM/4 — CKOpOCTb BTOPOro noe3ja.
Tak kak Moe3a BCTPETHIHCh B CepeluHe MyTH, TO KaXAbli
npomen %2 =120 km. 12 y 720 4 — ppems B myTH
nepBoro H BTOpOI‘O noesoB. Tak Kak BTOpO# noess, Bhiexas

120 _ — _
yepe3 30 MHH. NOCJe MepPBOro, MoJyyaeMm el +12

2 sman: 1—3;9—;1%’2-—7_0 240z + 2880 2407 — 27

— 122 =0, 224+ 122 — 2880 = 0, D = 144+ 4 - 2880 =
= 11664, z; = —12H08 — 48 32 = _60. 3 aman: Ouénao,
YTO MOAXOAHT TO/IEKO nepBoe 3HauyeHHe, TO €CTb CKOPOCTH
moe3foB paBHH 48 u 48 + 12 = 60 kM/u. OtBer: 48 U
60 KM/u.
[27.38.] 1 sman: TlycTb x kM/4 — coGCTBeHHAsi CKOPOCTD
Katepa. Torma: (z +2,5) u (z —252) KM/4 — CKOpOCTb
MO TEYEHHIO H NPOTHB TEYEHHS. {5z M 1225 -Bpems
Ha NyTb [0 TeYEHHIO W MPOTHB TeuyeHHs. Tak Kak obliee
BpeMs pasHo 4 4 1 30 MHH. YXOLHT Ha CTOﬂHK_}’ noJyyaem
21 _25+2—4 2 aman: x+25+z_25 =0, 42z -
— 105 + 422 + 105 — 722 + 43,75 = 0, Tz? —84:1: 43,75 =0,
D =84214.7-43,75 = 912, 7, = 12,5, x, = —0,5. 3 sman:
OueBHOHO, YTO MOAXOAHT TOJNBLKO NEPBOE 3HAYEHHE. JHAUHT,

12,5 kM/u — CKOpPOCTb KaTepa B cmsmeu Boge. OTeer:
12,5 KM/u.

1 aman: Tlyctb  KM/4 — COGCTBEHHAass CKOPOCTb
JlOIlKH. Torga: (x +1) u (z — 1) KM/4 — CKOpPOCTb MO
TEYEHHI0 M MPOTHB TeueHHs. -5 H A5y — BpeMﬂ B

14 -
IyTH 1O Te4YeHHID U MPOTHB Te4dyeHHS. a:+1 1) L |

obliee BpeMﬂ 04— BpeMsi B ny’m no crosmeu BOJe.
15 — 30 15 m
I'Io.nyqaeM £+1 + =5 =. 2 sman: z+1 + = =,

14z2 —14:1:+15:v2+15.r 30:1:2+30 0, z2 —:v—30 0,
D=1+4-30=121, z; = 3l =6, 2, = —5. 3 aman:
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OueBHAHO, YTO MOAXOAUT TOJHKO NMEPBOE 3HAYEHHE, TO eCTh
cO6CTBEHHas! CKOPOCTb JIOAKH paBHa 6 kM/4. OTeeT: 6 KM/4.
1 sman: Tlyctb z TypuCTOB GHIIO B KaXAOM aBTO-
6yce. Toraa: (z — 172 TYPHCTa MJIAHHPOBAJOCh Pa3MeCTHTb
B onHOM aBToGyce. 52 u 180 aproGyca Gkl Ha camoM
jene W Mo maaHy. Tak Kak Ha CaMoM fieie GhlIO Ha 2
aBToGyca MeHblle, TO noayyaeM —oo. — 188

— 22 =2 2 sman:
2 - % =1=0, 90z — 9z + 1598 — 2% + 17z = 0,

z—17 x
T

22 -13z 1598 = 0, D = 132 +4-1598 = 6581 = 812, z; =
= 3481 — 47, 7, = —34. 3 aman: OueBUAHO, 4TO NOLAXORUT
TOJIbKO flepBoe 3HaueHHe. 47 TYpHCTOB OBIJIO pa3MelleHO B
Kaxjaom aBTobyce. OTBeT: 47 TYpHCTOB.

27.41.| |/ 3aman: Ilycte T ra — eXelHeBHasi MJaHOBast

pabota. Torma: (x + 25) — eXeAHeBHas AeHCTBUTEJbHas
paGora. 180 y 18004200 nyeii — nuamoBbili W peanbHbil

CPOK BHINOJIHEHHS 3afaHHA. Tak Kak Ha caMoM Jese 6purana
BBIMOJIHKJIA BCIO PaGoTy Ha 4 JHS paHblle, MoJyyaeM ___18:0 -

— 2000 = 4. 2 sman: 80 — 300 _ 1 =0, 450z + 11250 —

— 500z — 22 — 25z = 0, 22 + 75z — 11250 = 0, D = 752 + 4x
x 11250 = 2252, 7y = =13328 = 75 2, = —150. 3 aman:
OueBHAHO, YTO MOAXOAHT TOJBKO MEpBOE 3Ha4eHHe, TO eCTh
75 ra exxeqHeBHas maaHoBas pabora. OTBeT: 75 ra.

! sman: Tlyctb  KM/U — CKOpPOCTH MeLl€XO-
Aa, y KM/4 — CKOpoCcTb BTOporo mneuniexoja. loraa: (x +
+ y) KM/U — CKOpOCTb HX COJHXKeHHS. z“—é 4 — BpeMs B
MyTH 10 BCTPeuH. Tak Kak OHU BCTPETHJHCH uyepe3 4 4aca,
10 2L — 4. Pas6epem Temeph BTOpoe [ABHXKEHHE B 3ajaue.

x+y "
Tak Kak OHH BCTPETHJHCh B CepefiMHe MyTH, TO KaXIbli
npowen 4 =22 km. Z u 2 4 — ppems B nyTH nep-
BOFO H BTOPOrO NeElIeXOMNOB. Tak Kak nepsblli Bhwe Ha

. 2 92 _ 1 :

44 MHMH. paHblUe BTOPOrO, NoJyuaeM %2 — 22 = 1¢. 2 sman:

11 1

4 = z+y=11=y=11-=z

x+y —

221 :>{2__l__i=() = 330

T y 15 z 11—z 15

- 30z -30x+22 -1z =0, 22—-Tlz+ 330 =0, D =
=712 — 4330 = 3721 = 612, z; = 48l = 66, z; = 5,
y1 =11 — 66 = —55, yo = 11 — 5 = 6. 3 aman: OueBUzHO,
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YTO MOAXOAMT TOJbKO BTopast napa (x,y). To ecTb ckopocTH
nelexonos pasHu 5 H 6 kM/x. OTer: 5 U 6 KM/u.

1 sman: TlycTh = KM/4 — IJaHOBas CKOPOCTD,
y kM/4 — pefictBuTeabHas ckopoctb. Torna: £ u £ 4y —
BpeMA B NMYTH N0 M/aHY W TaK KaK Ha CaMOM jeJie BeJo-
CHMENWCT mpoexa MyTh Ha 2 yaca GhCTpee, TO MOJydYaeM
% _ 9% =2 y kM — npoesxan 3a 1 yac Ha caMOM Aeue.

v
545 KM — MpejrnoJaraj rnpoe3xarb 3a 1 4 15 MuH. Tak Kak
3a 1 4y oH mpoesxaa Ha 1 KM Gosblue, nosayyaem y — %4 5z —

. 4 -1=0 48 _ 192
— . T = —_ -_
= 1. 2 aman: 1 5$_4|5m =T g — 1 =0,
y= + 3

192 + 240z — 192z — 4z — 522 = 0, 522 — 44z — 192 = 0,
D=44%+4-192 = 76%, z; = #0 = 12, 7, = 3,2,
y1 = B2 =16, 4, = 4—‘%£’33 = —3. 3 saman: OueBuzHO,
YTO MOAXOAHMT TOJBKO MepBas napa. 3HaYMT, HA CaAMOM JeJjie
BEJIOCHMEANCT €XaJll Co CKopocTbio 16 kM/4. OtBeT: 16 KM/u.
1 sman: Tlyets 2 1 — ¢ geﬁpa 6LI0 B CIaBe.
Torna: (80+z) r — macca cnaasa. g, -100% — conepxatne
3onoTa B cnsase. 80+ + 100 = (180+:c) r — Macca HOBOro
CnJaBa. 181082 —+100% — conepaHKe 30J10Ta 8 HOBOM CILJaBe.
" Tak kak comepxaHHe 30710Ta B HOBOM CIIaBe YBEAHAIOCH
Ha 20%, noayuyaem 180+z -10 100 = 20. 2 3man

s — 805 =, 900z + 72000~ 72000 — 400z — 27 —

— 260z — 14400 = 0, z2 — 240z + 14400 = 0, D = 2402 — 4x
x 14440 =0, z = 230 120. 3 aman: B cnaase 6u0 120

r cepe6pa. OrBet: 120 .

1 srag: Ilyctp = kr — nepBOHaqa.anaﬂ Macca
cnaaea. Toraa: (z —5) kr — comepxanue megu. 2 -100% —
CONepXKaHHe LUHKa, (z + 15) u — mMacca HOBOTO CILIaBa.
= +15 - 100% — copmepxanHe LHHKAa B HOBOM CIJjaBe. Tak
Kak conepx(aﬂue UHHKa MNOBHICHJAOCH Ha 30%, mnosy4aem
-20--100 - £.100 = 30. 2 sman: % 0 _3 =0,
200:1:—50:::—750 3z%2 — 45z = 0, 3z% — 105z + 750 = 0,
x? — 35z 4250 = 0, D = 352 — 4-250 = 225, z; = 38415 =
= 25, 2o = 10. 3 aman: B nepBoM cayyae copepxaHue Menu
B cnJase 25 — 5 = 20 kr, a uMHKa 5 kr. Bo BTopoMm cay4ae
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Mead 10 —5 =5 kr, a u¥HKa 5 Kr. B ycJoBUH roBopHUTCH,
4YTO MelH 6blJIo GoJblue. 3HAUMT, MOAXOOHT TOJbLKO MEPBbIi
cayyaii. To ects Macca cnniaBa paBHa 25 kr. Oteer: 25 kr.

§28. Emé ogHa ¢opMyna KopHeH KBaapaTHOro
YpPaBHEHHS

[28.1.]a) 22— 142 +33=0,b=-14, k=% =-7, ¢ =33,
x1,2=—ki\/kz—c=7:i:\/—72—33=7:i:4, a:1=11,
x2=3;

6) 22 —10z —39 =0, b =—-10, k = & = -5, ¢ = —39,

.’2712 = —ki\/k2— —5:12\/—52—( 39) =548, r; =13,

-3;
B) x2+12x 28=0,b=12, k=2=6,c=—28, 712 =
:—-k:i:\/k2— = —6+ /62— (-28) = —6+8, 71 =2,
= —14;

2+ 120435 =0, b=12, k_g=6, c=35 712 =

—ki\/kz— = —6+v62-35=-6+1, z, = -5,

= 1.
-a) e +340+280 =0, b=34, k=2=17, c=

—280 :clz——k:l:\/icr —c=-17+v172 - 280 = —17+3,

8 | VN

=—14 T = —-20
5):3 —16x — 132 = 0, b = -16, k=2%=-8 ¢c=-132,
x12——k:i:\/k2— —S:i:\/—82 ( 132)=8:i:14, r =
—2251'2 6
B) ¢ —24x + 108 =0, b = —24, k=2%=-12, ¢ =108,

T2 =—ktVk?—c=124++v-122 — 108 = 1216, z; = 18,

.'172—6
r) 224262 —120 =0, b =26, k = & = 13, ¢ = —120,

xlz——k:l:\/kZ— =13+ ,/137 — (- 120) = ~13 %17,

= 4, 29 = —30.
a) 922 -20x —21=0,a=9,b= 20, k= &£ = —10,

VB —ae _ 10£4/-102-9.(-21

c = =21, g1y = —kE/RTmae _ 9 (=21) _ 10:;17,

11 =3, 20 = —F;

6) 7z +6x—1=0,a=7b=6 k=3%=3 c=
_ 7= —3+4/37-7(-1) _ _

= -1, 210 = k:}:\/—ak ac _ . -1 _ 344 g, =1,

T2 = -1
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B) 522 +82 -4 =0, a=5 b=8 k=2=4c=
4

—k+Fo—ax —4+4/43-5.(—4) - 2
= —4, 71 = “hEvroee 5 = =5, 1 = %,

T2 = —2;

r) 522 —42-1=0,a=5 b= -4, k=58=-2c=

—ktvEi—ac _ 2E4/—22-5.(-1) 2%
V! = . =

=-1, 212 = y 21 =1,
.'172——'5 :
[284.] a) 22 - 22 -1=0, b= -2, k=2 = -1, ¢ =

= -1, :1:1,2——k:i:\/k2—c-—1:t\/—12—( 1) =1++2,
21=14V2, 20=1-+2;
6)x2+4.z-+1=0,b=4,k=g=2,c=1,x1,2=-ki
+VEE—c=-2+vV2_1=-2x+3, 21 = -2+ 3,
T2 = -2 -3,

B) 22 +20-2=0,b=2k=2=1,¢c=-2, 110=-k*
+vE2 —c=-14+/12—(-2) = -1+3, 1 = -1+ /3,
:1:2——1—\/§

r) 22 -6z+4+7=0, b = —6, k—— -3, ¢c=17, 112 =
=—k:i:\/\}c_2—-c—3:i:\/—32 —3:i:\/§ 21 =3+ 2,

3

[28.5.] a) 422 -8z +1=0,a=4, b=-8, k=54 = —4,
c=1110= k:th?T.Z 4:|:\/—42—4' 4:|:2f 2+ f

6) 9z2 +122:+1—0 a=29, b—12 k—-z- 6, c=1,
T12 = Ic:l:\/k"—ac —6:|:\/6”—-9 —6:&31 —Zig .

B) 2% — 127 + 7 = 0. a=4, b= 12 k_gz—ﬁ,c=7,
T = k:b\/k’—ac ei\/—sﬂ——‘; Gizf iz\/"

r) 25z2 +10:1: 4= Oa,-25 b_10 k=2 5 =09, c=—4,

Tig = —k+\/K2—ac _ —b% 52 25-(—4) —5&:5\/' _ =145
2= = 5

a 2
386 a) £ — 23 g % 0z £ 3 > ZEl _ Bmad _
=0= z?4+3z— zgx-;:);)(z 3 _ =0= z’+3z—3& —g):l:+6:c+9 0=

_sz—%—_G§9—O=>x —6z-9=0b=—-6 k=2 b= -3,
c= -9, $12—-—k:|:\/k2-—c—3:t}/ _( 9)—3:i:3\/_
6) &zl 11:#:!:2=>:T+21 =l _1=0=
3z+1)(z—2 1) (z+2)—z2+4

- (m (L%@.)% )= 0= 322 -5z —2—22—z +
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+2-224+4=0=>2"—62+4=0, b——6 k=2%=-3,
c=4,T129=—kEtVk2—c=3+/-32-4=315;

)2“:%:3’2:5760:5762:#»23: +4x—(3x—2)(1:—

—2) = 222 44x = 32°—8x+4 = 22— 1224+4 =0, b = —12,

o

k=2=-6,c=4,z12=-ktVk —c=61V-62—4=

= 6£4v2, 71 = 6+4v2, 72 =6 — 42

r) 22 2 — 1,z #4+3= (3z+2)(z+3) - (z+2)(z -

-3 :(m—3)(m+3)=>39: +11x+6—(x —z—6) =

-"—':1:2 9= 722+12x+21=0, b= 12, k-————6 c=21,
12=—ktVkI—c=-6+V62 - ——Gi\/_

m 1 asman: Tyetb © — UJHpHHa NPAMOYTOJIBHHKA.

Torna (z+30) — nauHa npsaMoyrosnbHHKa. Tak Kak nJouanb
npsIMOYToJibHHKA paBHa 675 cM2, noay4aem z(x+30) = 675.
2 aman: 72 + 30z — 675 =0 => z; 2 = —15 + /225 + 675 =
= —-15+30, z; = 15, 2o = —45. 3 3man: OueBHOHO,
YTO MOLXONMT TOJIBKO MepBoe 3HayeHHe. JHA4YHT, 15 ¢M —
LIHPHHA NpAMOYrosbHHUKa, 15430 = 45 cM — aauHa. OTBeT:
15 1 45 cm.

1 sman: Tlyctb £ cM — nepBOHayaJbHHIA pasmep
aucra. Torma: (x —6) M = cM — pasMmepsl ocrabllefics
yactd. Tak Kak nJomanb ocrabiieiics yacTu paBHa 135 cm?,
nonyyaem xz(x — 6) = 135. 2 sman: z® — 6z — 135 =0 =
T2 = 3+V9+135 = 3+12, Iy = 15, T9 = -9. 3 aman:
OueBHAHO, YTO NMOAXOAHT TOJIBKO NEpBOEe 3HAaYeHHe, TO eCThb
15 x 15 ¢cM — mepBOHayalbHbe pasMepbl JIHCTA. OtBerT:
15 x 15 cm.

1 aman: Tlyetb © — nepsoe uucao. Torma: (z +
+ 6) — BTOpoe uncyo. Tak Kak NMpou3BeeHHe 4YHces PaBHO
187, noayuyaem z(z + 6) = 187. 2 saman: z? + 6x — 187 =
=022 =-3xv9+187=-3x14, z;, =11, 2o = —17.
3 aman: Tak Kak 4MCIa HaTypaJbHHE, TO MOLXOAHUT TOJNBKO
nepsBoe 3HayeHHe, To ecTb 11 — mepBoe uHcio, a 11+ 6 =
= 17 — Bropoe uucao. OTser: 11 U 17.

1 sman: Tlyctb £ —- WMpHHa npsiMoyroJibHHKa. To-
roa: (x+ 14) — ero anuHa. Mcnoabsys Teopemy [Tudaropa,
HaiileM nuaroHanb. E& keanpar paseH 2 + (z + 14)2. Tak
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Kak M0 yCJOBHI) 1MaroHaslb pasHa 34 cM, nonyyaem z? +
+(z+14)? = 34%. 2 aman: 22°+28z—960 = 0 = z*+ 14z~
—480=0=> 112 = -7+ 49+ 480 = -7+ 23, ; = 16,
x2 = —30. 3 aman: OueBHAHO, YTO NMOAXOAHT TOJILKO NepBOe
3HayeHHe, T0 ecTb 16 cM — wWHpHHa, 16+ 14 = 30 cM —
AJIHHA. Torna nioiaap papHa 16 - 30 = 480 cm2). Ortser:
480 cm?. ‘
[28.11.] ! sman: TlycTb T KM/4 — nnaHOBasi CKOPOCT.
Toraa: 3% y — nnanosoe Bpems Ha Becb myTh. (z +
+ 10) KM/4 — peasbHas CKOPOCTb. *75 Y — pealibHOe
BpeMs Ha BeCb MyTb. lak KaK peanbHoe BpeMs Ha 6 MuH.
MeHblle, NoJy4aeM : +(io + {5 = 802 sman: zi(io + 15 —
~30 = 0= 300z +22+10z — 300z — 3000 = 0 = 22+ 10z —

—3000 0=>x120=-5++v25+ 3000 = —~5%55, 1 = 50,

z? = —60. 3 aman: OYeBHAHO, YTO MOAXOAMUT TONLKO NMEpBOE
3HayeHHe, TO ecTb 50 KM/4 — MNepBOHayajbHasi CKOPOCTb.
Torza 50 + 10 = 60 kM/y — peHcTBUTesIbHAasS CKOPOCTb.

Otset: 60 KM/u.

! sman: TlycTb T KM/4 — MJaHOBass CKOPOCTb.
Torna: {z + 6) KM/u — nelCTBHTENbHAs CKOPOCTbD. 3? y —
NJIaHOBOE BpeMs Ha BeCb NYTb ﬁfﬁ — JeHCTBHTEeNbHOE
BpeMsi Ha Becb NyTb. Tak Kak nenc*rsmenbuoe BpeMsl Ha

12 MHH. MeHblLe, nonyqaeM P +6 + 1 5= 3 . 2 aman: 2 +6 +
+ 1~ 36 = 0= 180z + 22 +6x — 180z — 1080 = 0 = 22 +

+6:1:—1080 =0=z120 = —-3++v/9+1080 = -3 = 33,
z1 = 30, 22 = —36. 3 aman: OueBMAHO, YTO MOAXOAHMT

TO/IbKO NepBOe 3HaueHHe. 3HAUMT KaTep LieJ CO CKOPOCTIO
30 + 6 = 36 kM/u. OrBeT: 36 KM/u.

1 aman: Tlyctb, T KM/4 — CKOPOCTb NIEPBOrO aBTO-
Gyca. Toraa: (2+4) KM/4 — CKOPOCTb BTOporo asTobyca, 22

H zi+82 Y — BpeMs B NYTH MepBOT0 M BTOPOro aBToﬁycos
Tak kak B'ropon aBT06yc npuexas Ha 10 MHH. paHblLe,
no.nyqaeM B+ =22 9man: 1.—_‘_4+6 8 -0=28z+

+x%+4z— 288:c 1152 0= z2+4z— 1152 0=>z12=
=-2+4+1152=-2434, 2, = 32, 2% = -36. 3 sman:
OueBHAHO, YTO MOAXOAMT TOJIBKO NeEpBOe 3HaueHHe. HAUHT,
32 KM/u — ckopocTb nepBoro aBToGyca, a CKOPOCTb BTOpOro
aBTo6yca 32 + 4 = 36 kM/u. Oteet: 32 W 36 KM/u.
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I aman: TlycTb £ KM/u — nepBoHauafbHas CKo-

pocts. Torna: (z + 10) kM/u — HoBass ckopocTb. 122 y
2%- 4 — BpeMs MO MJaHy W B NeHCTBUTE/NLHOCTH Ha

ocTaBilHecss 195 KM. YuuTHIBad, 4TO neHCTBmeanoe BpeMs
Ha 24 MUH. MeHbile, foTyaes zlfir’o +2 =182 sman:
28+ 2 5" ~ 198 = 0 = 975z + 222 + 20z — 975z — 9750 =
=0=>722+10z-4875=0= 112 = -5+ /25 +4875 =
=-5+70, ;1 = 65, 3 = —75. 3 aman: OueBHAHO, UTO
MOAXOAHT TOJbKO MepBOoe 3HaueHHe, TO eCTb 65 KM/u —
nepBoHayasbHas ckopocTb. OTBeT: 65 KM/u.

[28.15.] I aman: IlycTb = KM/4 — CKOPOCTb TOBApHOTO
noesfa. Torpa: (x + 20) kM/4 — CKOPOCTb CKOPOTO Moe3ja.
420 H ;Bgo Y — BpeMs B [IyTH TOBAPHOTO H CKOPOrO [0€3/10B.
Tak kak BpeMsi ckoporo noesja Ha ! 4 MeHblle, NOJyYaeM
20 +1 =202 sman: 20 +1- 40 =0= 400z +z° -
—400:1:—8000 0= z? +20:r—8000 0=>112=-10%
+ /100 + 8000 = —10 £ 90, z; = 80. 3 aman: OueBHAHO,
YTO MOAXOAHMT TOJbKO Nepsoe sHaueHue. To ecTb 80 KM/y —
CKOpOCTb TOBapHOro noesaa; 80+20 = 100 KM/4 — CKOPOCTb
ckoporo moesga. Oteer: 80 u 100 Km/u.

1 sman: TlycTs £ KM/4 — nepBoHayabHas CKOPOCTH
noespa. Toraa: (z + 12) kM/4 — HoBas CKOPOCTh. Tak kak
BeCb NyTb paBeH 120 KM, ero noJoBHHa paBHa 2 = 60 KM.
80y :z:-?-012 Y — MIaHOBOE W JeHCTBHTEJNbHOE BPEMS Ha
BTOPO# MOJIOBHHE nym TaK KakK moesg Gbln 3a11epx<a1-1 Ha
10 MHH., noaydyaem x+12 + 1 5= =9 2 sman: $+12 + 80 —
= 0 => 360z + 2 +12x—360:c—4320—0=>z2+12z—
~4320=0=> 12 = —6+ /36 + 4320 = -6 £ 66, z; = 60,
xo = —72. 3 s3man: OYeBUAHO, YTO NOAXOAHT TOJbLKO NEpPBOE
3HaueHHe, To ecTb 60 KM/Uu — mnepBOHaua/jbHasg CKOPOCTb.
OtBer: 60 KM/u.

I sman: TlycTb T KM/4 — CKOPOCTb TEYEHHs.
Torpa: (20 + ) u (20 — ) KM/4 — CKOpPOCTb MO TEYEHHIO
H NPOTHB TEYEHHS. 550~ M 30— 4 — BpPeMS JBHXEHHS
MO TEYeHHI0 W NPOTHB TeyeHHA. TaK Kak Ha Becb MyTb
KaTep 3aTPaTHa § 4, NOJYYaeM 5o + zpor = 3. 2 sman:

246




5oz + 300s — 3 =0=> 120 — 62+ 240 + 12z — 400+ 2% =
=0=>2+62-40=0=>21,=-3+/9+40=-3%
+7 = 11 =4, 3 = —10. 3 aman: OueBUAHO, YTO MOAXOAHT
TOJIBKO TNE€pBO€ 3HayeHHe, TO €CTb CKOPOCTb Te€YeHHS paBHa
—4 xM/4, 3HauuT 20+4 = 24 KM/4 — CKOPOCTb 110 TE€UEHHIO.
OtBeT: 24 KM/u. '

1 sman: TlycTb & KM/4 — cKopocTh TeueHus. Torja:
(12+z) n (12—x) KM/4 — CKOPOCTb 1O TEYEHHIO H NMPOTHB
TeYeHH . ﬁ H 13— Y -BpeMs JBHXeHHS M0 TEUYeHHIO
M NMpPOTHB Te4eHHs. TaK KaK KaTep 3aTpaTHJl Ha l'lyTb no
Tevenkio Ha 0,5 MebiLe, MoTyuaen T ti= 12121
2 sman: o= + 3 - 12 0 — 0= 168 — 14z + 144 — 2% —
—20—20z2 = 0= 2°+H-T72=0=> 112 = 17+
+/280+72 = -17+19, 1 = 2, 22 = -36. 3 aman:
Ou4eBHAHO, YTO MOAXOAUT TOJBLKO NepBOe 3HaUeHHe. HAUHT,
12 — 2 = 10 KM/4 — CKOpOCTb JIOAKH IPOTHB TeUEHHS.
Otser: 10 KM/u.

a) 22 - 520 — 285 =0, b= —52, k=& = 26,
c=—285, 719 = —k+ Vk? —c =26+ /—26% — (—285) =
=26%31, 1 =57, To = —5;

6) 3z2+ 130z - 133=0,0=3, b=130, k=2 =65c=

g _ —654./65°-3.(-133) _ _
= —133, Ty1o = k:hg[k ac . — 653:&68

T1=1, 39 = —~-1-3—,

B) 22 + 108z — 2413 = 0, b = 108, k_ b =54, c=-2413,
T2 =~k+VkZ—c=—-544 /547 — 2413) = —54+ 73,
r = 19, To = —127;

r) 1722 - 128z — 64 =0, a = 17, b= —128, k= & = 64,

—k:i:1/___k3— 64t+/—642—17-(—64) _ 64172
c=—64, 712 = ac: 17 =17

1:1-—8 2:2———8—

a)z—4fx+12 0, b=—-4v3, k=2 =-2V3,

c=12, 312 = —k:l:\/kz——c=2\/§d:\/—2\/§ -12 =

=2v31+0 =23,
6) 22+ 2v5x —20 =0, b=2v5, k=2 = /5, ¢=-20,

Ti2=—k+tVE —c=—/F+1/V5 — (—20) = —v/5 £5;
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B) 22 +6vV2x +18=0, b=6v2, k=2 =3v2, ¢ =18,

w1,2=—k:t\/k2—c=—3\/§ﬂ:\/3\/§ -18=-3v2+0 =
r) 22 — 422 +4 =0, b= —4v2, k=% = -2\/2, ¢ =14,

Tio=-ktVEE—c=2/2+1-2v2 —4=2/2+£2.

a) 22 -2-p-Nz+p?-2p-3 =0 =
z12 = p- 1% /(p-1)2-p?+2p+3 = p~ 1%
/P2 —-2p+1-p?+2p+3=p—-11+2=>1x =p+1,
r2=p—3;
6) 22 +2-(p+ 1)z +p*+2p—-8 = 0 = x5 =
= —p-1%/p+1)2-p?~2p+8 = —p— 1=
+v/p?+20+1-p>—2p+8=—-p—1+3 =12, = —p+2,
T2 =-p—4
B) :1:2—2-(p—1)a:+p -2 -15 = 0 =
.’l)12——p—1:t\/(p—1 p2+2p+15=p—1:t
VP2 —2p+1-p2+2p+15=p—1+4=>1 =p+3,
Tg = p-—,5
N 22+2-(p+3x+p>+6p—7 = 0 = x12 =
= —p -3+ (p+3)2-p’—-6p+7 = -p-—-3 =
+vp2P+6p+9—-p2~6p+T7=-p-3td=z1=—-p+l,
Tg=-—-p—71.
[28.22.] a) 22 - 2pz +p? -1 =0, b= —2p, k=% = —p,
c=p’ -1, z12=~k+t V2 -c=pt/-p?-(p*-1) =
=pxl
6) pr’—4z+1=0:nmpup=0=>c =5 npup#0=>z15 =
= ENI@:——.’—’, caeposarebho 0 < p < 4;
B) 22 —4pr+4p®*—1=0,b= —4p, k = % = —2p, c = 4p*—1,
Ti2=-kxtVk2—c=2p+ /202~ (4p? —1)=2p+ 1;
r) pg —12z2+4=0npu p=0=>z =L, mpu p# 0=
12 = Sty ia_“” = Gﬂpvg_”, caenoBaresbHo 0 <p < 9.
28.23.| a) (p—4)x%+(2p—4)z+p=0:npup=4 =z = —1;
2—pt+/(p-2)2—(p-4
MpH p# 4 = z12 = — (fp_:i; & )p=2pf2=>w1“
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6) pz2+2-(p+ 1)z =p = 3 anp—O=>z= —23;
K p# O > @y = “ERIEVERIIReHD) ey

CJIeIOBaTeJIbHO TIpH p > 1 KopHeu Her.

[28.24.] I sman: TlycTe = KM/4 — mNepBOHayaNbHasA CKO-
poctb. Torga: (z + 12) kM/4 — HOBasi CKOPOCTb. 2T KM —
mpoexajJ MOTOLUMKJHCT 3a 2 4. (120 — 2z KM — ocTaJjoch
npoexarb. 201 —2z y 123_‘1%” Y — MJIaHOBOE U JeHCTBUTEJb-
HOe BpeMsi NBHXX€HWs Ha OCTaBLUeHcA 4YacTH. Tak Kak B
AeHCTBUTENBHOCTH MOTOLMK/IHCT eXa/ Ha 6 MuH. MeHbllle,

120-2z _ 1202z 12022
nojyyaem =2355F + 10 =T 2 sman: 555 + 10

—120-32 — § = 1200z — 202 + 22+ 122 — 10- (z+12)(120—
—21) _0=> 1200z — 202 4+ 2%+ 12z — 2022 — 960z — 14400 =
=0=>224+2522~14400=0=> 119 = —126 £ 174 = 11 =
= 48, 9 = —300. 3 aman: OquHnHo, YTO NOAXOAHT TOJNBLKO
nepBoe 3HaueHWe, 3HAUUT, HOBAsi CKOPOCTb paBHa 48 + 12 =
= 60 kM/4. OtBeT: 60 KM/4.

[28.25.] I aman: Tlycte = kM/4 — nepBoHayalibHas CKo-
poctb. Torpa: (z+4) kM/4 — HoBH ckopocTb. 2 y — ppems
ABHXEHHUs] OT ropoAia A0 epMHl. 2T KM —- npoexa.nu 332y
MpH ABHKeHHH 00paTHO. {40 —2z) KM — ocTalloch npoexaTb
RO ropopa. T3 4 — mpoexas OCTaBWyCsA 4YacTh. Tak
KaK Ha OOpaTHOM MyTH BesoCHIIENHCT OCTaHaBJIHBaJICﬂ Ha

20 mun., nonyuaeM 2 =2+1 440222 2 5man; 02204

+I=0=120z- 622 — 120z — 480 1 7e2 + 28 = 0 = o2 +

+ 28a: —-480 =0 = 1,9 = —14 £+ /196 + 480 = —14 + 26,
z1 = 12, 72 = —40. 3 aman: OyeBHAHO, YTO MOAXOAMUT
TOJIbKO NepBOe 3HayeHWe, 3HAYMT HOBasg CKOPOCTb PaBHa
12 + 4 = 16 kM/4. OtBeT: 16 KM/u.

{28.26.] ! sman. Ilycte x% — mNpOLEHTHOE YyBeJHYeHHe
Hapesnd. Torza nocie nepBoro yBeJHYEHHs! 3aBOA BbIMY-
ctua 800 + SOO-W = 800 + 8¢ — wusgenuii. [Tocse BTOpOI‘O
yBeJIH4YeHHs (800 + 87) %5 + 800 + 8z — HSJIEJIHH 310
cocTaBua0o 1152 HSJJLGJIHﬂ 2 aman: (800 + 8z)+%; 10 + 8z —
— 352 = 0 = 800z + 822 + 800z — 35200 = 0 = z* + 200z —

— 4400 = 0 = z12 = —100 + /10000 + 4400 = —100 +
+120 = 1, = 20, 23 = —220 3 3aman: O4eBHAHO, YTO

MOAXOAHT TOJLKO IepBoe 3HaueHue 20%. OtBet: 20%.
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I aman: Ilycts x% — NPOLEHTHOE YBeJaHYeHHe
YHCJa TPHHATBIX CTydeHToB. Torma uepes 1 roa 6blio
npunsito 2000 + 2000755 = 2000 + 20x cTyneHToB, a emwe
yepes rof (2000 + 20x)f; + 2000 + 20z CTYAEHTOB, 4TO
coctaBuJjo 2880 uesioBek. 2 aman: (2000 + 20z) 15 + 20z —
— 880 = 0 = 200z + 2% + 200z — 8800 = 0 = :c190+ 200z —

— 4400 = 0 = z;2 = —100 £ /10000 + 4400 = —100 £
+120 = x; = 20, z2 = —220. 3 aman. OyeBHAHO, 4YTO

NOAXOAHT TOJLKO NepBoe 3HadeHHe 20%. Oteet: 20%.
1 aman: TlycTb £ — NJaHOBHH CPOK BHIIIOJHEHbIS
paboThi B AeHb. Yy M3 — [JaHOBas NMPOM3BOAHTEJHHOCTH
B fAewb. Torma: zy M3 — Bcsi paboTa, To ecTs 2800 M3
Bozsl. [Tosyyaem zy = 2800 (y —20) M3 — neficTBuTeNbHaS
TNPOH3BOAHTENbHOCTb B N€Hb. (£ +1) AHeH — BpeMs paGoTHL.
(r + 1)(y — 20) M® — 06beM pa6oOThi, BHINOJHEHHHH 33 3TO
Bpemsi. Tak Kak B [deHCTBHTEeJbHOCTH He BHIKayaJH ellle
100 M3, nonyuaem (z + 1)(y — 20) = 2800 — 100. 2 sman:
Ty = 2800
(z + 1) (y — 20) = 2700 =>2y+y—2z—2=2700 =
2800+y—20x —20=2700 = y — 20x = —80 = y = 20z —
— 80 = z(20z — 80) = 2800 = x(x —4) = 140 => 12 — 4 -
—140=0=>2120=2%2V4+140 =21%12 = ; = 14,
zp = —10, y; = 2014 — 80 = 200, yo = —20-10 — 80 =
= —280. 3 aman: OuyeBHAHO, YTO NOAXOAHMT TOJBKO TepBas
napa (zy). To ectb 14 fHeli — nJaHOBHIA CPOK BBITNOJIHEHHS
Bcell pa6oTbl. OTBeT: 14 nHe#.

§29. Teopema Buera

a) w2—6m+11=0=>xl+z2=6, z - 2o = 11;
6) z +6:1:~11—0:>:1:1+:c=——6 I]-Ig = —11—y
a'roro, B) z° —111:—6—0:>:cl+.1:2—11 z1 -2 = —6;
N2+ Ur—-6=0=1, +z2 =—-11,7; - 22 = —6.

a) 22+ 2 -5 =0=z1+x0 = —2, T - T9 =
=-5,6) 22— 152+ 16 =0 = z; + 2o = 15, z; - 22 = 16;
B) 22— 192 +1=0=>z1+22=19, 21 -z0=1; 1) 24+ 8z +
+10=0=z1 +z2 = -8, 7, - 22 = 10,
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a) 2a: +92:——10—0=>a:1+z2-——=—-45
I -T2 = 2 —5 6) 5z2 +12:c+7-0=>a:1+a:2._
=-%, 01 ;=] 8) 1922~ 22 +5=0 1 +3 = B,
Ty - xz— )3z+113z—7_0=>x1+x2_-_3_,
Ty Ty =—
a) 2 —6=0=> 3 + 32 =0,2; - 22 = —6; 6) 222 +
+3c=0=>z14+22=—3,21-22=0; 8) 2’ + 52 = 0=> z; +
+-”’2=—51$1'$2—0 r) 722 -1=0=z1+22 =0,
Ty T2 = —3.

a)02a: -4z — 1—0=>a:1+m2—02—20 T Ty =
=g =-50) V322 -122-TV3=0= 1 +22 = £,
T1°Zg = —3?-—7,3)x—\/5x+1—0=>:1:1+:c2—\/5,
T,-T2=1; ) §z2+2z—1=0=>21+m2=—2;23=——3,
T o = —1,5.

[20.6.]2) 2243242 =0 z) + T2 = -3, 2,22 =2 =11 =
=—1,z9=-2;6) 22~ 1524+ 14 =0 = 1 + T2 = 15,11 X
XTg=14=>x) =1, 290 = 14; B) z2482+7=0, z; = -1,
1 T2 =1T T3 =-T, 1) 22-192+18 =0, z; = 1,
T) T9 = 18, 19 = 18.

[20.7.]2) 22+ 32 -4 =0=>z; = 1,21 - Tp = —4,20 = —4;
6) —12z2-11=0=>z1=-1, £1 - 290 = —11, 29 = 11;
B) 22 -9z —10=0= z;, = =1, 2, - 72 = —10, o = 10;
N 2+8-9=0=>z,=1, 7, -2z9 = -9, 20 = 9.

a) 2249, +20=0 = {“"1”2 =—9 = 1) = —4,

Nagwo""

$1'$2=2O
Zg = —J;
6) z2 -152+ 36 = 0 = Z1+ 2 =13 = 11 = 12,
21-2)2:36
.’E2=3;
B) 22+ 52— 14=0= Z1+ Ty =5 =21 =2 22 =
I1-T9=-14
D22—Tz-30=0= 420t 22=T o 3 m=10;
Iy - 2:2—30

[29.9.]8) z; =4,z =2, —p=z1+ 22 =4+2 =6, p= —6,
q—z1m2—42—8=>m2-—6a:+8 0;6) z; =3, z3 = —5,
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—p=3-5=2p=2,¢g=2,-22=3-(=5)=—-15=>x22 +
+2x—-15=0; B) 21 = —8, 29 = 1, —p——8+1——7
p=7 q=2 -2 =—-8-1=-8=224+Tr—-8 =0
r)x1=—-6, x0=-2, - p=-6-2=-8,p=2_8, ¢g=2x,X%

a)$1=2,5,$ _2—17—25 2——05p——05,q=2,5x
x(—-2) =—5=>22-052-5=0;6) 7, = 3,79 = 14 = §,
—P=%—%=§p G,Q——%-%=—1:z2+%m—1=0;
B) zl:—254’x :_15 "p__24'—15——3,9,p:3,9’
¢=24-15= ,6=>£62+3,9x+36—0, r) = %,

— 12 _ 5 — 3 5 — 16 — 3.3 _
72 =13 =50 P=§-3=fP=1 ¢=-5§=

[29.11.] z +bx——8—0=>D-—b2+4 8=02+32>0

a8 moboro b M Tak Kak 1+ xo = —b, , To a) Her, TaK
kKak D > 0; 6) HeT, TaK KaK 1 - ¥o = —8; B) Ja, TaK Kak
a:l-a:2=—8; r) HeT, TaK Kak x; -xg = —8.
ar? +br +c¢ = 0: a) af2, T, =3, 3 =
B 3-05=-% 25==2 b= -5
s l0sh = {21 - {3
6) b= -1, x 3x2:—4=>{3“4:% =
’ 3-(-4)=¢2
{-1:% :>{a=—1
—12=§1 c=12
_ b
B)c=4, 1 = -2, 29 = —0,25 {_; (8325) :a% =

—2.25=—§ _ [b=18
05=14 a=8

-1=-2 _ [a=18
—-12 = c= -T2
(29.13.] «* +( +4p — 5).’13“—p—0:>x1+$2—0 r +

+zo=—-p—4p+5=0=p’+4p—-5=0= D =16+4x
x5~-36:>;p—i—s—lp~i_6 —-9.

2
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+3a:+(p2—7p+12)=0=>a:1-a:2=0,:cl-:c2=
=p’—Tp+12=0=p?> - Tp+12=0=>D=49-4-12=
=1=>p1=1%i=4,p2=%=3.

[29.15.]a) 22~ 122 +24 = 0= 112 = 6+ /36 — 24 =
+2V3= 12— 125+ 24 = (z — 6 — 2v/3)(z — 6 + 2V3);
6) 22 —2x—15 = 0=>z12=1+V/1+15=1x4 =1 = 3
zo =5, —z22z + 15 = (z + 3)(z — 5);
B)m2+7m+12-—0=>:c12 7*“’49 —412 ‘7i1=>x1=
= —4, 19 = -3 = 2 +7:c+12—(:c+4)(:c+3)

r) x2+3x—10=0=>x1,2— 3i’9+41 "32i7=>:v1=
=5 T3=2=22+3x—-10= (x+5)(:c—2)
[29.16.) a) —22+162—15 =0 = £2—-162+15 =0 = z; = 1,
T 22=15=>2,=15=> -2+ 162 - 15=—(z — 1)(x —
—15) = (1 - z)(z — 15);

6) 22 -8z +9=0=>22+82-9=0=>z,=1,20 -2, =
=-9=39=-9=>-22—8r+9=—-(z—1)(z+9) = (1-
—z)(z+9);
B)——.'1:2+53:—6=O=>m2—5x+6=0=>m1+m2=5,:1:1x
XTo=6=>171=220=3=> —22+52—6=—(x—2)(x—
-3)=2-z)38+x);

r) —z24+724+8=0=2>22—-Tc—8=0= 21+ =7,21X
XTg=-8=>z)=81=-1=>-22+T2+8=—(z -
—-8)(z+1)=(8~—zx)(z+1).

a)3:c2+5a: 2=0=D=25+4-32=49>a, =
:—:%;xg——% —2=32+52-2=3.(z -
-z +2) = Bz - 1)(z +2);

6)6:c2+5.1: 1=0=>D=25+4-6=49=>z = =3¢ =1
o=l =-1=622+5c—-1=6-(z+1)(z—- %)= (z +
+ 1)(6x —1);

B) 52 +22-3=0=>D=4+4-5 =64 >z, = =28 =3,
z2= 28 =-1=522+2c-3=5-(z—§)(z+1) = (52—
—3)(m+1);

r) 1522 =8z +1=0=>D=64—-60=4= 12, =
zo=82=1=15-8z+1=15 (z—3)-(z-3)
-1)(5z - 1.
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[29.18.] a) —322 -8z +3=0=32>+82-3=0=D
=64+4-3-3=100= z; = —ng:;,m_ —8 10
=-3=-322-82+3=-3-(z—-3)(z+3)=—-(3z -
- 1)(z + 3)=(1-3z)(z+ 3);
6) —522 + 6z — 1 =0 = 5z2 -—61'+1:0=>D—36 4x-
x5=16=>z = ﬁ;}#_lm 84 =3, 5z’ +6z—1=
=-5- (a:—l)(a:——)-—(a:—l)(l—fn:)
B) ~2z°+ 9z —4=0=222-924+4=0= D =81 —4dx
x2-4=49 = 11 = 91'7—4 z2—9—2-=§=> —22% 49z —
—4=-2-(z~-4)(z—3 )—(z 4)(1 — 2z);
r) —4z? —3.7:+85—0=>4a: +3x—-85=0=D =944x
x4-85=1360 =372 = 77 = =33 = 1T 7, = =397 —
=—5=> 42 -3z +8 = —4-(z - )(a:+5) (17 —
— 4z)(z + 5).
44 z+44 1.

3) oz = (:+4)(1+3) +3°

) 322-10z+3 _ 3(=3)(=—3) _ 3z-1.

-3z %m 3) z ?
B) 41 _ z+
z34+4z+3 (z+1)(a:+3) :c+3 :

r) 5r24z—4 _ D{x—%)(a+1) _ 554

z24z T m(a:+1) R
a) 24947 _ 2:(z+1)(=z+7) _ 2z+7.
22—-1 7 (z-1){=+1) — =z-1
6) 9x2-1 (33! 1)(32"{‘1) — 3x-1
3z2-8z-3 ~ 3.(z-3)(z+3) z-3
B) 2224+ 7x—4 _ (-'c~—)(z+4) _ 2z-1.
zZ-16 ~ (z— 4)(a:+4) - z—4

r‘) 4721 _ (2z-1)(2z+1) _ 2z—1
2x2-9z—5 ~ 2.(z+l)(3_5) - Z=5

a) L-8z+1s _ (z—5)(z=3) _ =z-5.
:2+7:c 30 — (z-3)(z+10) — =z+10°

6) 6z?4+72—-3 _ 6(1_‘)(1+3) —_ 2($+3)

2—2—15z2 -——15'(::—1)(:c+ ) ~5- (::+ )’

) 622192413 6-(ﬂﬁ—%)(ﬂc—l) _ 3z-65.

B) 2553729 T T(@-1)(@+2) 45’
z24z—2 _ 2V(@—2)(=z+3) _ 21z-6 _ Tz-2

) 245z — 3:1:2 - -—3-(:z:+%)(:|:—2) - 6-3z - 2—=x°

1 5 2 z __
a) (z—+2+z=—-z:6+z—f3> B T

= (A 4 -3 422 ). . 2 = z=3+5{2"4ds
z+2 7 (@+2)(z-3) " =3 2z+1 T (z+2)(z-3)
w ~Z_ o 2z’45z+2 | =& —_ (2z+1)(z+2)-x _ =z
2z+1 T (z+2)(z—3) 2z+1 (z+2)(z—3)(2z+1) z-3’
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D, =1+4-6 = 25 xl_l—;é_:; T2 = -2
D2—25 4.-2-2= 9331——-+———§,:272——2

3a . 3z+2 _
6) (z+1 + o t o ) - 3 =
— (2 4 432 . _ 22-8+10+3z%+3z
— \z+l (= —4$i:c+1; z— 3:x:+2 - - (z+1)
w 3 — 3z45z+42 3 (Bz+2)(z+1)3  _ 3
3z+2 — (z-4)(z+1) ~ 3z+2 = (z—4)§z+1)(3z+2) - z—4
Dy=25-4-3.2=1, :1:1 —56ﬂ=—§ .'172——1 8
2.1 3 _
2) En Tt T i 2 RS tatae
_0=>—+7LR—YL12212‘25_§I3 0=>x—-z—2—0=>D=1+
+4-2= 9=>:z:1——1'——2 To = 1;3=—1;
2_7 2_7 6 _
6) 7% = s — 1=>_‘Zz_+1152?—T #1=0=

AfT—g—ihlsf 1Bog 7488 — 0o 2?22 +23=0, ;1 = 124
+11= 23, leizmu L 11}) =1L 3z 2114 103z

a) z::—z—2 + zH = =2 (z-:l)(::—2) + THlz—2 0,
2144100202303 — (, 222 — Tz +6 =0, D =49 —4-2x

P —

x6=1=z)=2,z0=3;

6 3z _ —10 2-10 3 6 _
0 iz - =Fms T GdE T2 t1 =07
210430 S12e 62412 = 0 => 422 — 62+ 2=0=22° -3z +
+1=0=>D=9-4.2=1=3=1, 5=

a)(;’fﬁffg=’+3+z2,waélx#2=>x -
—5—(z+3)(x-2)—(2z+2)(z—-1)=0=>272+z-3=
=0=>D=1-4.2. (-3)_25 z12_—=>x——g

6)ZI2—"I3}‘%‘;9%;+I+2 _3,.7:76 -2,z # 3= 2124+ 9z —
—(z—3)(3z+2)— (2:1:+3)(z+2) 02z2+9z — 32+ Tz +
+6—-Tr—-6=0=322-9z2=0=2(z—-3)=0=>z=0.
a) z2 — 88z + 780 = 0 = z1 + 2 = 88, ;X
XT3 =780 = 21 = 78, 2o = 10; 6) z2 — 26z + 120 =
—0=>a:1+:1:2—26 I x2—120=>:z:1—20 ro = 6;
B) 2 —26x+ 105 = 0=>.7:1+:1: =26, 21 22=105=> 1 =
=21, zo=571) 22+352—114 = 0 = z; + 22 = —35,
T1:T9g=-114 = z1 = —38,z9 = 3.

(29.27.] az? + bz +c = 0. Ecam z =1, 70 a-12+b-1+
+c=a+b+c=0, To ecTb £ =1 — KOpeHb ypaBHEHHs
az? + bz +c=0.
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l-zg =S = 2y =% a) 1322+ 18z — 31 = 0,
TaK Kak 13+ 18 — 31 = 0, To z-1 — KOpeHb ypaBHeHus,
= I9 = —%; 6) 522 — 27z +22 = 0, TaKk Kak 5 — 27 +

+22 =0, T0 £; =1 — KOpeHb ypaBHeHHs, => Tg = 2,
B) 622 — 262420 = 0, Tak KaK 6 — 26+2O 0, Toz; = 1 —
KOpeHb ypaBHeHHs, = Tg = r? = 10. r) 322 + 352 — 38 = 0,

Tak Kak 3+35—-38=0, 10 z1 = 1 — KOpeHb YpaBHEHHS.

=>.’172——3—38

[29.29.] az? + bz +c=0. Ecan z = —1, 10 a - (—1)2 + bx
X{(-1)+c=a—-b+c=0, T0 ecTb z = —1 — KopeHb
ypaBHeHUs az’ + br + ¢ = 0.
[29.30.] (~1) 2o =S = 29 = —£: a) 322+ 182+ 15 =0,
Tak Kak 3— 18415 =0, To 1 = —l — KOpeHb ypaBHeHHS,
:>:1:2—————5 6) 1122417z +6 = 0, TaK Kak 11— 17+
+6 =0, To z; = ~1 — KOpeHb YpaBHeHHSl, = T =
B) 67z2 — 1052 — 172 = 0, TaK Kak 67+105—172—0
TO &1 = —1 — KOpeHb ypaBHeHHs, = z = Lf2; ) 14z?
—37r—51=0, TaK Kak 14+ 37—-51 =0, TO a:1=—1 —
KOpeHb ypaBHEeHHUS, = Tg = 51
[29.31.] a) w1=\/§m2——\/_=>—p-\/—+( V2) =
=0=p=0¢=v2-(—V2)=-2=3322-2=0
6) 71 =3V5 @ = —3V6 = —p = 3V5+ (=3v5) =
=0=>p=0,¢g=3V5" ( 3\/5) ~45 = 22 — 45 = 0;
B) 21 = VT,22 = V7,-p = VT+(-V7) = 0= p =
= 0,9 = VT7- ( V) = —7=>z'2—7——0 r) = 9V2,
1 = V9,13 = —-9v2 = —p = 9V9+ (-9V9) = 0,9 =
=9v2-(-9v2) = —-162 = 2% —~ 162 = 0.
a) 21 =34+vV2,20=3-vV2=> —p=3+2+
+(3——\/§)=6=>=—6,q=(3+\/§)-(3—\/§)=9—2=
=T7T=22—6z+7=0;
6) r; = 1+‘/— zg—i:'—p—i—i-l ‘/—.—1=>p—-
= -1, q——\£ —_—3@2 15— _1=222-2-1=0

B)z1—2+\/_ 1172=2 \/_=>—p-—2+\/_+(2 \/_)
=4=p=4,¢q=02+V5)-2-V5)=4-5=1= 22—
—4r —-1=0;
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I‘) T = .ﬂg Ty = J = _p —4- ‘/—+( 4+0

a):c+6f+8=>y VI| = 2 +6y+8=0=> 1y =
=—2,0=—-4=>z+6/c+8=y>+6y+8=(y+2)(y+
+4) = (\/_+2)(~/_+4)

6) z—T/z—-18= |y = \/—|=>y —Ty—18=0=y, = -2,
p=9=>z-T/r—18=y2-Ty—-18= (y+2)(y - 9)_
2 (VE+2)(/5 - 9);

B)z—12/z+35= |y = |=>5; —12y+3B=0=>p =
=5, y2—7=>a:—12\/—+35 12y +35 = (y—5)(y —
—7) = (V& —bay/z - 7);

Nz+3/z—-40=|y= \/_|=>y +3y—-40=0=>y =
=-8,p=5=>z+3/r-40= y+3y 40=(y+8)(y-—
— 5)(Vz +8)(vVz - 5).

20.34.] a) 72 +23v/z +16 = |y = V7| = Tyt +23y+ 16 =
=0=>y=-lp=-¥=72+23/z+16 =Ty* + 23y +
+16="T7-(y+1) (y+16)—(f+1)(7f+16)

6) 31:3—10:1:\/— +3=>|y_xf|=>3y ~10y4+3=0=>y =
=3, po=1 =32~ 102z +3=3y2 - 10y +3=3- (y -
~3) (y— §) = (evE - )(BovE = 1)

B)9$+4\/— 5=ly= f|=>9y+4y 5=0=>y =
(\/R=>9$+4\/_ 5=09y2+4y—-5=9-(y+1) (y - )—

9/x-5

r) 2% — 5:0{{;23::;»[3/ VT = 292 -—5y+2 0=y =
=2, = 223 — 521 +2=2°-5y+2=2-(y -
S20- f (@Y%~ 2)2ava - 1)
29.35. ] a) zt — 1322 +36=>|y-—a:2|=>y - 13y + 36 =
—0=>y1—4,y2=9=>z — 1322 +36—-y S 13y +36 =

y2—13y+36=(y-4)(y—9) = (e - 4)(x* - 9) = (z -
—-2)(:1:+2)(a: 3)(z + 3);
6) —2z° +9:c 4=>|y—:c|=> 22+ 9y —4=0=>9 =
=4, yp=1=>-2254028 —4=-22+9y—4=-2-(y-
—4) (y—— =(4-y)(2y — 1) = (4 —2%)(22® - 1);
B) —zl+ 2022 —64=>|y—x | =32 +20y-64=0=>y =
=16, 2 =4=> -2+ 2002 - 64 = —y? + 20y —64 = —(y —
—16)(y—4) = (16—x2)(z2—4) = (4—z)(4+z)(z-2)(z+2);
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r)15:z — 828 +1=>|y—:z:|=>15y -8y+1=0=y =

Y2 = § = 1525 — 823 + 1 = 1592 —8y+1_15 (y——)
x (y——) By — 1)(5y — 1) = (3z3 — 1)(5z% — 1).

a) z?-122+24 =0=> D =12-424 =48 > 1,5, =
=583 =642V 22— 122+ 24 = (z - (6 — 2v3)) ¥
x (z — (6 +2v/3)).

6) > —4r -1 =0=>D=4>-4.(~4) =32 = x)5 =
_ 4:1:4\/5 — 1ﬂ:2\/§ = 472 — 4y — 1 = 4,(.,‘,3_1+2 2)x

x(a: 1‘/_) (22 -1-V2) - (2z - 1+ V2);

B) 22 —6z+1=0= D =62 — 4=232= g, = 8E¥2

—3:i:2\/—=>:c —6r+1=(x—3-2V2)(z - 3+2\/")
r) 422 - 1224+ 7=>D =122 =4.4.7=32 = x5 =
=12i;f—3+f=>4a: ~1224+7 = 4- ( Mf)x

- 2
-3+22)=(2x—3+f)-(2z—3—f)
29.37.| a) ——523\/_L ly = Vx| = vy’ =by—14 _ (y-T)(y+2) _

X
~~
8

H

v-2y-8 T (y—4)(y+2) —
_ VZE-T.
= \/_*4,
6) £=102249 _ (@'-1)(2—9) _ (z—1)(z+1)(z-3)(z+3) _ = (z —
#-2z—-3 —  z°-27-3 (z—3)(z+1) z
- 1)(z + 3); (v-1)
20+11yzT—6 _ |, _ _ 2t+ny—6 _ 2(y—3)+6) _
B) :+3\/:Ef18 = ly= x| = yy’+3y318 - (y+63(y—3)_ -
. 2y/xz—-1,
= Lﬁ_g .
r) 4z _ _2(z?-4) _ g
3124 T (z2-4)(2?+1) — z2+1°
34552 42920 2.(z+5)—4-(z+5 -
a) EREAER = F ((:z:+5))(z—(;) )} =

. (@+d5)(z—2){(x+2) __
I T ) B e

6) 23 -2z"—162+32 _ 22:(2-2)-16-(z~2) _ (z—2)(z—4)(z+4) _ =2+

O = -2 Z-2)(z-1)

B) P +g;2_4;;_4 2 (z+1)—4-(z+1) _ (z—2)(z+2)(z+1) —r—9
z243z4+2 T (z+1)(z+2) — (z+1){z+2) ’

r) & 8-3z?—g+3 _ 2 (z-3)—(z=3) _ (a—1)(z+1)(z-3) _ z—1
z2-2x—3 (.z 3){z+1) (z—3)(z+1) :

a) -'L'1+1132 .’171+2I1I2+.’L'%—2:1:1-x2=(wl+
+ 22)° — 22172 = 9% — 2. (—17) = 81 4 34 = 115;
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6) z3z2 + 2125 = 2122 - (1 + 22) = —17-9 = —153.

a) 22+ 122 = 22 + 25120 + 22 - 22172 = (21 +22)%
“2am = (<572 (-)) = $+§= B

5) :1:%272 + 2125 = 2172 - (:l:l +:1:2) = —% . (—--g—) = %
m—£2p2 D— 6):v+(8p 1)=0=>z1+22 = -5,
T+ 22 =2p°—-p—6= -5, 2p f’ 1=0=D,=1+
+4-2=9=>p=13=1 py=—3.
Mpup=1=22+52+7=0=>D=25-4-7<0 — Her
KopHeﬁ
Mpup=—-3=>22-(3+1-6)z2-5=0=2224+52z-5=
=0= D =20+4- -52 > 6 — €CTb KOpHH, CJIefOBaTeJbHO
no,u,xonm TOJBKO po = .

[29.42.] = —(p+1):l:+(2p —9p— 1) 0=z 20 =21,

T - :1:2=2p2—9p-—12——21=>2p -9+9=0=>D=
=81-4-2-9=9=p =43=3 p=23=3

Mpu p =3 = 22 C4z-2120=D=1644-21>0 —
eCTbKOPHH

Mpup=3=>2-252-21=0=>D=625+4-21>0 —
€CTb KOPHH, C/IeN0BATe/IbHO MOAXOMAT 062 3HAYEHHS.
[29.43.] 2pz? + (p? — 9)2: 5p+2 = 0=>—2’1:L—x1+x2=
=g -2, =0=9~—p? =0= p12 = 3.

Mpu p=38= 622 —13=0=> 110 =4/ L.

Mpu p=-3=—622+17=0= 110 =%,/ 1.

[29.44.] 2pz® +5:v+p+1-0=>L—a;1 To=1 - zll=
—1=>p+1-*2p=>p—1
Mpup=1=p=1=212+52+2=0=>D=25—4-2x
Xx2=9>0=>z =38 =_1 5 =253=_2
:1:+(3p 5z + (3p? — 116 —6) = 0 = 22 + 72 =
—65=>m1+m2_(m1+z2) — 21129 = 53}) 5)2—2 (3p? —
—11p— 2—65:>9p -30p+25—-6p°+22p+12-65=

=023 8p-28=0-D=64+4-3.28 =400 p; =
=% 3'1’_ B0 -2
I'Ipup— =22+924+8=0=>D=81-4-8=49 >

>0=>z = ——971_—7 —-1, 29 = _927 —8.
Mup=-2=>2>-11r+28=0=>D=121-4.28=9 >
>0=2>z2 = —1—12L3—7_:v —L =4,
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[29.46.] 222 —152+p = 0 => 31— 32 = 2,5, 71+ 22 = 3, 21X
X.'Z'z"E=>CL'1—.’122—25CL'1—1I2+2,=>IE2+5+.'L'2~—
——-1~25—=>2:c2=5=>x2 g,azl 5+5—55 s=EF=2p=
= 25.

Npup=25=>2x2-152+25=0=>D =225—-8:25 >0 —
KODHH €CTb, C/IeflOBATENbHO p = 25 — MOAXOHHT.
2x2—14a:+p =0=>1) =2,522,T1+T2 =7 =1
=25-(T—21) = 21 =17,5—-2,521 = 3,521 = 17,5 = 1,
=5,12=7-5=25-2=21 -20=5 = p=20.

Mpu p = 20 = 222 —14x+20 = 0=>D—196 4220 >0 —
KOPHH €CTb, CJIelOBaTe/NbHO p = 20 — NOAXOAHMT.

z+12 . z-3 _ 9 = z112
29.48. a) 9z . (2zz+51:-—3 9-—1:2) — z(z-3)(z+3

z—3 + 9 — I+12
(z+3)(2z-1) " (z—3)(z+3) - z(z—3)(z+3)
. x?—6x+9418x—9 __ z+412  (z43)(z—3)(22—1) _ 2z-1.
* EF)(E-3)(2z—1) ~ z(z-3)(z+3) z(z+12) z? !
6) 3a—1 9a . 15a2—60a _
a?—4 3a%4-5a-2 12a+1 -
3a—1 9q _15a(a®-4) __ 9a?—-6a+1-9a2418a
(@=2)(a+2) = (@a+2)(3a~1) 12a+1 — (a—2)(a+2)(3a-1)
15a(a.— )(a+2) __ 15a
X T"1%a+l = 3a-T
4 a+1 15a—12 —
2) (5a2+a—4 - 9-(50-—-—4)) T Tkt =
_ 4 _ _atl . 15a-12 _  36-a’-2a-1 ,
(a+1)(Ba—4)  9-(5a—4) a+7 ~  9.(5a—4)(a+1)
3-(5a—4) _ _ a242a—35 _ _(a—5)(at7) __ _5-a
at7 3 (atD)(a+7) _ 3 (a+1)(a+7) 3 (a+1)’
6) 5-(a+4! . Q-Qa—l! _ ) — !a+4!
a—1 * 3a+4 a2+a—4 - a—1
9-(a—1) (2a—T7)% _  5-(a49) | (a—1)(3a+4) . _
3a+4 ~ (@—1)(3a+4) - a—1  9(@-1)?-(2a-72
_ 5-(a+4)(3a+4) _ 5(3a+4) _ 3a+4
~ (3a—3-2a+7)(3a—3+2a—7) ~ 5S5e—-10 T a-2°

2 4 3 . 21‘—1
) (Z+ ot —h)

_ 2x(z+3)+4—3-(z+2) 3 +Z_ = 2224322 +
- (z+2)(z+3) 2z— 1 1:+3 =+2)(z+3) 22—1 a:+3
_ (2z—1)(=+2) . =1,
- :z:+2 (:c+3) 22 1 + z+3 :):+3

4 _ 2z(z+1)+(x—3)+4
6) z—3 T a:+1 + 7 3) ) 2z+1 + 3_2_ - (z-3)(z+1) X

— 2z243x+1 _ (2z+l)(z+]l) =

X 22+1 +353 3 T (:1::c 3)(:+1) 2z+1 +353 3 —z — (z-3)(z+1) 2z+1 +

tah = -y = =1
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a)m+g}§ﬁ=1z¢5z¢i2=>

e =), + 3= —El=0= e T R = 2)(z+2)3
—0=>3:c + 622416z —80—3- (z? —4)(:1:— )—0=>3a: +
+ 622 + 16z — 80 — 323 + 12z + 1522 — 60 = 0 = 21x? +
+282-140=0= 3z2+42-20=0=>D =42+4-3-20 =
= 256 = 162 => 1, = =48 = 2 — kopen» He mopxopwr,
gy = —4=16 — _10. ,
§ 3
6) 2::’211—3 - 2:1:3—-83::—9 = lz # L,z # 3,z # _% =
- 1T(2z+3) o= 3)?2a:+3) 1=0=2z°—62° -8z 48—
(:c -—4a:+3)(2:r+3) =0=22° —6z28a:+8 (22 -
— 822 +6:1:+3a: ~12249)=0=> -z2-2z-1=0=>D =
=0=>22+2r4+1=0=>z=—1.
[20.52.] a) 5245 — 255 = mrige=s = Ga— 2)(2:1:+3)+2z+3
ﬁ%ﬂ;_0=>147+7 (z —1)(3z — 2) — (10z + 5)(2z +
+3) = 0 = 147 + 21z2 — 35z + 14 — 20z% — 40z — 15 =

=0=z? —75$+]§46 0=>1:1:1—2 :1:2—73 )
-2 _ 2 -
6) gor—Tmts * ok = Teeils = (éz—a)(sz = + 3z

—5,'-’;;13)—0:>40+5 (x—2)(2x—3)—2-(3z - 2)(2z +
+1) = 0 = 40+ 1022 - 352+30— 1222 +2x+4 = 0 = 2z +
+33c—-74=0= 11 =2, 9 = —18,5.
[2983.)2) Bt porytems = G0 # 30 A 5> Bl
+m+3)(3x 2) 412+6 =0= (23:+ 1)(4:1:+6)+52 (637—'
—4)(2z +1) =0 = 822 +12x+4:c+4a:+6+52—12a: -
—6z+8c+4=0=>—-4z2+ 182 +62 = 0= 222 - 9z —
—31=0=>D=81+4-2-31=2329; x12 = QQ@
6) 10z§z;91z+6+103—4 gté’“’#%’z#%:}ﬁm
+ 58y~ Ty = 0= 4- (8- 1)+ (z—1)(4z—6)— (2z+
+0)(10z — 4) = 0 = 32z — 4 +4z? —10z +6— 2022 — 2z +
+4=0= —16224+20x+6 =0=> 822 —-10z—3=0=> D =
=100-4-8-(-3) =196 > 713 = % => 21 = § —
KOpEHb He MOXOAHT, T = -1

a) 2 2x—3 21:—- + a:zz_{:f 48_3= ngzg% 8"1'. :/: —1,.’L‘ -7‘6

#3,2# 4= o hum + oo — TeaaErn = 0 = X
% (z—1)(x—4)(z +2)+2- 8x+3)(a:—z3)(a:+ 1) - (4 —
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—-1)(:1: Nz+2)=0=>2. (x—l)(x2—2x—8)+2-(x+
+ 1)(2? — 9) ~ (4 ~ 1)(z? —a:—6)—~0=>2 (z3 - 2% -
—22°+2r—8x+8)+2- (3 +a: -9z ~ 9)—(4:1: -2 -
— 472+ - 247+ 6) = 0 = —62% — 127 + 16 4 212 — 187 —
- 184522 4+232 - 6=0=22-Tc—-8=0= 2z, =8,
T3 = —1 — KOpeHb He MOAXOJHT.

6) hzfz 1+zz_z_2=§§"—§:v9é:i:1x7é2:v9é—§:
EDE T e~ seae =06 (e + 1)(z -
—2)+3x8x 1)(2x+1)—-(3z+1)(2z+1)(x—2) =0 = 6x
x(m2—x—2)+3m(—z—1)-—(3:1:+1)(2x ——3:1:—-2)—
= 0= 622 — 6z — 12+6z — 312 3:1: 623 — 222 + 922 +
+3z46242=0=>1022-10=0= 22 =1 => 115 = £1 —
KOPE€Hb He MOJXOMIHT.

3 4 2 3 z—12
2) (m+6—§y(;:§5+5_%) =l =

_ 3(z=2)4+4+2zx(z—-3) _ 3 12 2z2-3z-2 3=z -12 _
- (z—-3)(z-2) ‘2z+1 9-3z  (z-3)(z-2) 2a:+1 —3: -
_ (2z+1)(z-2) | _z=12 _ 4+ z=12 -3 _ _ 1.
(z—3)(z-2) 2a:+1 T 973z T - 3 3 (z—-3) 3(:—3) -3
2z 4 33—z
6) e e Z_z—1jzz+35) == S =

_ 2z(z=1)+(=z+3)—4 _z 4+ 3=z 2z%-z—1 4 3=z —
- (z—1)(z+3) 2z+1 7 642z ~ (a— 1)(z+3) 2:t:+1 6—2z —
_ 2z+1)(z—-1) 4 3=z + __x43 1
T (z-1)(z+3) 2z+1 6+2z z+3 ~ia:+35 2(@z+3) 2

§30. AppaunonaabrHpie ypaBHeHHS

30.1.]a) V2 +2=3=2z2+2=9=2z=T,6) Viz+1=
=3=24r+1=9=2>4r=8=2>2=2;B)vVz-5=9=>1—
~5=81=>1=86;,r) Viz—-1=3=2>T7c—-1=9=>Tr =
=10=>z=12=13

30.2.]a) Vz2 - 1=2= 2’ -1=4=22=5=11,==
+v/5;

6) Var2 +5=3=422+5=9=4r =4 = 3,9 = +1;
B) V3—222=1=3-222=1= 212 =2='715 = £1;
r) V6 + 522 =2 =>6+5r% =4 = 522 = -2 — Her KopHeﬁ.
[30.3.] a) V422 + 5r —2=2=> 422 4+ 52— 2 =4 = 42 +
+5a:—6—30=>D—25+4 4-6 =121 =112 =z, =

=5+411 _ 3 =5-11
8 3 T2 = —3 —-2;
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6) V23z — 14 — 3a:2—0=>3m2—23:1:+14 0= D =529~
~4-3-14=361=19 =1, = B9 =7, 1, '~’T19—3,
B) V23 + 3z — 5x§—3:’23+3x——5z =9 = 522 —3:1:—
—14=0=>D=9+4-5-14=280=17?=> 1, = T =2,
_3 17_ 14

2= 70

r) V522 + 22z — 15 = 0 = 522 +22z—15 = 0 = D = 484+
+20-15="784 = 282 = 3, = =228 — 06, x, = =222 =
= —5.

[B04]a) /B =1 B 152 +3=2-12z=
——4

6) :c+3 =2=2d =45z -1=4z+12=> =13,
B) =4=> 5 =16=>2+5=64x — 16 = 63z =
=21=>x—3,

N 22 =3= &2 =95 1+2=27z-54= 2z =
=66=>zx= 23

[30.5.] a) V5 — m+2=0:’\/5 = —2 — HeT KOpHe#,
TaK KaK KBaJpPaTHHH KopeHb GoJblile WIH paBeH HYJIO;

6) v — 4+ vz2 — 3 = 0 — HeT KopHeii, TaK Kak KBajpaT-
HHIii KOpeHb KOpeHb 60JIbllie HAH paBeH HyJo, To z2—3 > 0,
B) V3 —1+1=0, v/3x — 1 = —1 — HeT KOpHe#, TaK KaK
KBaZpaTHHH KOpeHb GoJibllle HJH paBeH HY.JIo;

r) v —8+3 = +/16 —x — HeT KOpHeH, Tak KaK £ > 8 H
£<16,anpn z =8 — 3> 2V8.

[30.6.] a) VT —4=VBz+2=>Tx—4=52+2= 2z =
=6 = z = 3. lNpoBepka: /21 — 4 = /15 + 2 — BepHo;

6) V2z—-5=\4r—-T=32r-5=4z—-T=>2r=2=>1=
= 1. Tpoeepka: 2z —5 = Vdz —7; V-3 = V-3 —
ypaBHEHHE HEHMeeT CMBIC/Ia;

B) V3z+4=v5z2+2=3z+4=5x+2=>2r=2=>zx=
= 1. [poBepka: /3 +4 = /6 + 2 — BepHo;

r) vV3z+1=+12x-3=23z+1=2x-3 = z = —4.
Iposepka: vv—12+ 1 = /—8 — 3 — ypaBHeHHe He KHMeeT
CMEICJIA.

a) £ -6y/T+8=0=>|y=ya|=>y?-6y+8=
=0=>y1 =4, 1r=2=>z=4, /2 =2= 1z = 16,
T9 = 4;
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0) 2-5/2+6=0= Jy = vz| > 1> -5y+6 = 0=y =2,
YP=3=2>z=2,Vr=3=11=4 20=
B)2—Ty/z+12=0= |y = \/—|=>y—7y+12—0=>y1
-3y2 4=>\/— 3, \/— 4=>.’L‘1 9, z?
) T~ 3\/—+2—0:>|y VI = 9? —3y+2—0=>y1—2
2_1=>\/_ 2, V=12 =4,25=1.
a x+f—30:~|y—\/’l¢y +y-30 =
-—0=>y1—5 y2=—6=>\/_- , \/5=—6 — HeT
KopHeH = x = 25;
6) 1—4/z-12=0=jy=z| =2 y?—4y-12=0=>y; =
=6, ypo = -2 = = 6, = —2 — HeT KOpHeH
= z = 36; '
B)x+\/5=12=>|y=\/_|:>y +ty—12=0=y, =
—4y2—3=>\/5—3 ﬁ——4—HeTKopHeH:>m—9
)z-3/z-18=0=|ly=z| =29 -3y—-18=0=2y, =
-—6 2 = -3 = z =6, \/5=—3—He'r KOpHeH
= z = 36.
[30.9.]2) Va- R =1=ly=val=y-D-1=0= ¢~
—y—20=0=>y; =5, y2 = —4, VT =15, \/_——4——He'r
KOpHel = x = 25;
6)f+3-_}/8_=>|y_f|=>y+3——_0=>y +3y—
-18=0= y; = —6, yo = 3, V/z = —6 — Her KopHei,
VZ = 3=>:v—9'
B) VI— ==1=ly=yzl=2y-1-1=0=>y"-y-
——6—0=>y1—3y2—-—2=>\/5—3 VT = —2 — Her
KopHeu=>x—9,
\/_+4—f=>|y—\/—|=>y+4———0=>y +4y —
—32=0=>y; = -8,y2 =4 = /T = —8 — HeT KOpHeil,

z=4=z=16.

a) (bz—1)+vBx—1=12= |y= 5z - 1| = 2+
+y—12—0=>y1—4y2—3=>\/5x— = —4 — Her
KOpHeH, /dz —1=3=25x-1=9=>z =2

6) 20+3+v2w+3=2=|y=vIz+3| > 2 +y—-2=
=0=>y=-2,y2=1= +/2r+3 = —2 — HeT KOpHe},

‘é‘
‘;\|

2z +3=1=2z+3=1=>1=—1,

B) (Tz4+4)—/Tz +4=42= y-—\/7x+ |:>y —y—42 =
=0=>y1=7 1y2=-6=> 7:c+4— Viz+4=—-6 —
HET KopHell => Tz + 4 =49 = £ = 2,

7
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NRz-)+vizz—1=6=|y=v12z—1| =2 +y-
—6=0=2>y1=2,y0=-3=>+/12xz-1=2, Vi2z—1=
= —3 — HeT KopHeli = 12z —1=4=>z=&.

130.11.]a) 73z =247 = 7-3z =22+ 14z+49 = 2+
+ 172+ 42 = 0 = z; = -3,z = —14. [IpoBepka: z; = —

~3=>y1+9=T7—-3 — BepHo, T2 = —14 = /74314 =
= —14 + 7 — He BepHo.
6) \/3—-x=3m+5=>3—:c==9x2+25+30x=>9:c225+-

+3lz+22=0= 1; = =318 = 1, z2=—%=—
[IpoBepka: 21 = —1 = v/3+1 =5—-3 = 2 — BepHo,

zo=—2=,/3+2Z =-2 15 — He sepHo.

B) V16 +3z=1-2 = 1543z =1-2z+22 = 22— 5z—14 =
=0=2; =17, zo2 =—2. [lpoBepka: z1 =7 = V15+21 =
=1—-7 - He BepHO, Tp = —2 = /15 -6 =1+3 —
BEpHO.

r) v34 -5z = 7—2z = 34 — 5z = 49 + 422 — 28z = 422 -
—23z+15=0= z; =5, 2o = 3. [lpoBepka: z; = 5 =
V34—25="T-10 — He BepHo, Tp = 3 = /34 — 53 =7
—~2-.3 _ pepHo.

a) V8—2z=z=2>8-2r=22=2>22+2z -8 =
=0= 11 = —4,z9 = 2. [IpoBepka: z; = —4 = /8+8 =
= —4 — He BepHO, Tg =2 => /8 — 4 = 2 — BepHoO.

6) VB—z=z+15=>5—z = 22 +30x + 225 = 22 +
+31z+220=0=> z; = =39 = 11, z, = =39 = 20
[TpoBepka: z; = ~11 = 4/5+11 = —11 + 15 — BepHo,
22 = =20, vV/5+20 = —-20+ 15 — He BepHoO.

B) V3+2z1 =2 -6 = 3+2z = 22 — 12z + 36 = z2
-~ 142+ 33 = 0 = z; = 11, z2 = 3. IlpoBepka:
=11=+1/3+22=11—-6 — BepHO, T3 =3 = /3 +6
=3 — 6 — He BepHO.

nni

r) VI-5z =7+z = 1—5z =49+ 14z + 2?2 = 2% +
+ 192+ 48 =0 = z; = —16, zo = —3. [lpoBepka: z; =
= —16 = /1480 = 7—16 — He BepHO. o = —3,

v1+15=7-3 — BepHo.

[30.13.|3) VZ—4+2=6=2>Vr—4=6-z,2<6=>z—
—4=6-1) 2=2>z-4=36—-12x+2°=2>22—-13c+40 =
= 0= z; = 8 — He MOAXOLHMT, 2 = 5 — BEpPHO.
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6) 5z —vV3x+4=2=>3xr+4=52—-2,z>04= 3z +
+4=2502~-20z+4= 2522 - 23z =0= 1, =0 — He
MOAXOAMT, Tz = 23 — BepHo.

B) vbr +1 +1—2:1:=>\/5:c+ =2x—-1,£>05= 5z +
+1 =422 -4z 4+ 1 = 422 - 9z = 0=>.1:1—0—He
MOAXOAHT, Tg = 9 — BEepHO.

r) v7-— 3a:+3—:r—0:>\/7 3t=z-3,z>3=>3-
—3z=22-62+9=>22-324+2=0=>11=1,20 =2 —
HeT pellleHHH.

130.14.} a) Vz+1=2w x—2—1=>x—3\/3+ =
=2 =2 =2 — cJenoBatesbHo T = 3 — OOWHH KOpeHb H
3HAUHT YpPaBHEHHS paBHocu.anu

6) V2z+1=3nz2=16=>1) =4,20 = —4,20 = —4 —
He KOpeHb IePBOTO YPaBHEHHS, CJle]OBAaTeNbLHO ypaBHeHHS
He PaBHOCHUJIbHHI;

B) Vb—z=3u22=16=12) =4,29 = —4,7; =4 — He
KOpeHb MNepBOro ypaBHEHHs, CJeNOBaTeJibHO ypaBHEHHS He
PaBHOCHJIBHBI.
rNv3z+4=5u2-(z-3)=15-z=2r—-6=15-
—z=3xr=21l,r =7 . +v37T+4 = 5, cnenoBaTe/jbHO
YpPaBHEHHS! PaBHOCHJIbHBI, ‘

(30.15.] a) vz +1 =3 u 22 -7z -8 = 0, y nepsoro .
ypaBHEHHs OHH KOpeHb a Yy BTOpPOro OABa, CJ/eA0BaTe/bHO
YpaBHEHUs He paBHOCHJlebI

6) Vi=2z—-2uz>=5r—4;, 22 -52+4=0=1; =
= 4,10 =1, g = 1 — He KOpPHEM [MepBOro YypaBHEHHf,
C/1e10BATE/IbHO ypaBHeHHﬂ He PaBHOCHJbHBL.

B) ViI—T = -2 u 22+ 4r+ 8 = 0, y ypaBHeHHH HeT
KOpeHH, CJ1efloBaTe/IbHO OHH PaBHOCHJIBHBI.

r) Viz+1=z—-1u z2-12c+36 =0; z = 6, 4x+
+1=22-224+1=2>22-6x2=0=>2; =0, 22 = 6,
1 = 0 — TNOCTOPOHHHH KOpeHb, CJel0BaTeJbHO YpaBHEHHS
PaBHOCHJILHbI,

30.16.| a) \/7:+3 = V42?2 + 52 -2 = 4z + 3 = 4z +
+52—2=42242-5=0=>D=1+4-5-4=81 =2, =
= 19 le:%——%.UpOBepKa rnn =1=
\/4+3_\/4+5 2 — BepHO; T2 = —3 = /=543 =

,/4— — T — 2 — He BepHO.
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6) V6r2 -2z +1=3x+2=>622-2r+1=3c+2=>
622—5z—1=0=>D=25+4-6 =49 > z; =3 =1, zo =
=357 =1 Mposepka: T =1=>v6—2+1=+3+2 —
BEDHO: T = —1 \/1 P =\ﬁ1 —

pHO; X2 s§=>vgtstl 3 +2 — BepHo.
B) V2224 3z — 1 = 5z — 1 = 22243z—1 = 5z—1 = 22—
—22=0=>1x =0, 2 =1. [MpoBepka: ; =0 => /=1 =
=+—1 — He BepHO; T2 =1 = V2+3-1=+/5-1 —
BEpHO.
NvV8r—3=vVrl+4z+1=2>8-3=x2+4x+1=>2%—
—4z+4=0=z = 2. IlpoBepka: 16 -3 =4+ 8+1 —
BEpHO.
[30.17.]a) V22 + 2 + 5 =22 — 32+ 10=> 2+ 22+ 5=
=z*—3zx+10, 5, =5, £ = 1. [lpoBepka: v1+2+5 =
= 4/1 —3+10 — BepHo. OrBeT: 1. POREp
6) V522 -3z +1=v3zZ2 -4z +2=> 522 -3z +1=3z2 -
~4z+2=2t+2-1=0=>22+2 -1 =01 =1,
zo = 1. Mposepka: o =-1=>+/65+3+1=/3+4+2 —

BEpHO; z2=-21;=>\/%—%+1=\/2——2+2—BepHo.

B) V322 + 52 — 1 = 222 + 22 — 3 = 322 + 5r -1 = 222 +
+2z-3=224+32+2=0=z; = -2, 2 = —1. [Iposepka:
)= —-2=>+31_-10-1=+124—-4—-3 — BepHo; T3 =
=-1=+/3—-5—-1=+2—-2—-3 — He BepHoO.

r) vVézx2+z+5=vVel—z—-1=6224+zx+5=22—z -
-1=522+274+6=0=>D=4-4-5-6=-146 <0 —
HeT KOpHeH.

[80.18.] a) V222 +3z+1=z+1=>222+3x+1 =122+
+2r+1=22+2=0= 1z =0,z2 = —1. [lposepka:
r1=0=>+v1=1—BepHo; 2o =—-1=>v2-3+1=-1+
. + 1. — BepHo.

6) vV5z2 -3z +2=z—-3 =522 -3z +2 = z2 — 6z +
+9=47243z~7=0=>3 =31 =1, 5 =3 =
= —1 Tlposepka: z; = 1= V/6—3+2=1-3 — He
BEpHO; Tg = —§ = \/5- (-2 +3%+2= -1 — He pepHo;
HeT KOpHeH. '

B) VI2+z+1=z+2=>22+zx+1=22+42+4=> 3z =
= —3 =z = —1. IlpoBepka: vV1—-1+1=2-1 — BepHo.
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N V322 +z+70=2—-5= 322 +1+ 70 = 2% — 10z +
+25=222 4112 4+45=0=>D=121-8-4=239<0 —
HET KOpHeH.

[30.19.]a) VZ2+ 1 =24V —19=>2+1=4+4y/z — 19+
4zz-19=16=4yz-19 = 16 =z2—-19 = z = 35.
[Iposepka: v/35+ 1 =2+ +/35—19 — BepHo.

6) Vv +8=+/72+9-1=2+8=T2z+9+1-2y/72+9=>
27t +9 = 6x+2 = Viz+9 =3z+1 = Tz +9
=022 +6z+1=922-2-8=0=a =123 = —
[lposepka: z; =1 = 1+ 8 =7+ 9—1 — BepHO; T2
——%:\/-%+9=\/—%+9—1—HeBepHo.
B)vVr—13=v2+8-3=>1r-13=2+8+9-6vz+8=
6v/r+8 =30 > Vz+8=5=>2+8=25=>z = 17.
[Tposepka: /17 — 13 = /17 + 8 — 3 — BepHo.

T V3z-5=14++vVz-2=3z-5=14+2/z -2+~
—2=32%x-4=20/t—2=2>z-2=Vr-2=2> -4z +
+4=.’1:-2=>1‘2—5.’L‘+6=0=>.’1?1=3, To = 2.
[lposepka: 21 =3 = V9 —-5=1+ 43~ 2 — BepHO; T2 =
=2=+4y6—-5=1+0 — BepHo.

a) VI5—z+/3-2 =6 = VI5—z = 6 —
—V3—-z=2>15-2=36-12/3—-z+3-2=>12y/3—z =
=24 = +3—z=2= 3z =4 = z = —1. IlpoBepka:
\/E+\/LI=6—BepHo.

6) V3z+T7T—Vr+1=2=>3z2+T7=2+vVz+1=3z+
+7=44+4vVz+1+z+1=>22+4+2=4vVz+1=>24+ 1=
=0/t +1=2>22+2c+1 -4z -4=0=>22-2r-3 =
=0=x; =3, zo = —1. IlpoBepka: ;1 =3 = vV9+7—
— 4 =2 — BepHO; T3 = —1 = 2 = 2 — BepHo.

B) VzI—-1—-v6—z=1=>yz-1=1+4++/6—-z=>2x—
-1=142/6—z+6—z=>2x—-8=2Vb6—z=>z—-4=
=6—z=2%8r+16 =6—z = r2—T7z+10=0=z; = 5,
z9 = 2. llpoBepKka: z; =5 = 2—-1 =1 — BepHO; Iz =
=2=1-2=1 — He BepHO.

r) \/£—2+—\/2:+3—2:>x—2—4+x+3 4 x+3
4\/m+3—9=>x+3—16=>a,—16 IIpoBepka: 4+4
= 2 — He BepHO.

I
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[30.21.] a) VA— 22+ V2 ¥z =22 = VA -2z = 22 -
V24242 =8+2+2-4V2V2Fz=>4V2V2Fz =
=3c+6=>32-(2+zx) =922+ 36 + 36z = 922 + 4z —
-28=0=1 =4 2, = -2 TIposepka: z; = ¥ =
V425 +1/2+ 3 =2V7 — sepro; 73 = -2 = VAT 4+
+0 = 2v/2 — BepHo.

6) Vr+7=+V3z+19—Vz+2=>z2+7=32+19+
+z+2- 23/(3:c+19):c+2 = 2v/322 + 252 + 38 = 3z +

+14 = 122°+100x+152— 9z —196 84z = 0 = 322416z —
-44 =0=x1 = 2, :cz———— [IpoBepka: z; =2 = 3 =

=5-2—BepHo; Ty = -2 = /-2 4+ 7=/~ — — ne
BEpHO. "

B) v3z+1+ Vr—4 = 2;{2 = 3r+1+z -4+
+2V3z2 - 1lz —4 =472 = 2V322 -~ 1l —4 =3 = 122%
~44r-16-9=0=> 122> — 44z - 25 =0 = z; = £,
zy = —3. Tlposepra: z; = £ — BepHo; 73 = —1 — ne
BEPHO.

r) Vz—2+4+Vo+3 = bz—-11 = -2+ z2+3 +
+ 2zl 4z -6 = 6z — 11 = 2\/x§+:c—6 = 4z —
-12 = Vr2+1r-6 =22 -6 => 22+ z -6 = 4z —
—24r +36 = 32 — 252 +42 = 0 = 21 = 6, z2 = §.
[poBepka: x; = 6 — BepHO; Tz = 3 — He BepHO.

30.22.| a) Vz+1—+19—2 = +2x-12 =>x+1+9—
-z —2 (:c+1)(9—:c)-—29:—12=>2\/:c+1 (9—-z) =
=-2z+22=> -z +&+9 =121 - 22z + 2% = 2z°
—-30r+112=0=>12-152+56 =0 = z; = 8, :L'2=7.
[Iposepka: x1 =8 — BepHO; 3 =7 — BepHo. OTBerT: 7; 8.
6) Ve+1+Vadz+13 = /3z+12, z+1+4x + 13 +
+2y422 + 172413 = 32+ 12,2422 + 17z + 13 = -2z —
-2, V422 + 172+ 13 = —(z + 1), 422 + 172 + 13 — 22 —
—22-1=0,322+ [5r +[2=0, 22+ 52+ 4 =0, = —4,
zo = —1. [lposepka: ;1 = —4 — He BepHO, T3 = —1 —
BEPHO.

B) vV22+5+ V52 +6 = Vi2z+ 25,2 > § = 20+
+5+5z+6+ 2/(2x+5)(52+6) = 12z + 25 =
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2v/10z2 + 37z + 30 = 5z+14 = 4022 +1482+120 = 2522+
41964 140z = 1522 +8x—-76=0=>1, = 2, T = -8 —
NOCTOPOHHHH KOpEHb.

N vV2z+3 —-+v4d—z2z = JT—-2 = 22 +3+4 -z —
— 2¢/( 2x+3)( —z) = 7—::: = z=v-252+5z+12 =
2 = 272+ 52 +12 = 322 -5z —-12 =0 = z, = 3,
o = -—%. Hpoeepxa. 1 = 3 — BEpHO, T2 = —g— — He
BEPHO.

a) (22 +1)+2v2T 1 1 =15 = |y = VIt 1\ = 42+
+2y—15—0=>y1 —5y2-—3=>\/:c2+ = —5 — HeT
kopaeil, Va2 +1=3=>2?+1=9= 1 =8= 112 ==
+2v/2;

6)\/1'—2—\/72_—5+2=0:>|y:\/:1:—| y——+2_
=0=>y2+2y—3=0=>y1=—-3,y2—1=>\/:v— =
= —3 — Her KopHel, Vz—2=1=>z=3.
B)2-(m2—9)+3\/:v2—9—-5=0=>|y-—-\/a:2—9\:>2y2+
+3y—5=0=>y1=1,y2=——§—=¢ 2-9=1=>
VzZ -9 = -2 — Her kopHe#t, zZ = 10 = 712 = £V10.

) F S E ey
Coyild= g o0yt 2y =10 VT -T2 10>z =
= 101.

B024]a) /3 + /B =25 = v = /B[ s vt -

—25=0=>1y2-25y+1=0=>y1 =240 = 5 = /22 =

=2 3zx+2=8—12=>5z=14=>12 =3, /&=
=1=2r-3=122+8=> 10z =-11=22=-1,1;

6)3\/_ 25=3,/1-1= |y—\/I

—-31:>3y - 2,59y — 3—0:>6y — 5y — 6—0=>y1

— 3 —_ _
—2’?42— 3=>\/z1 2=>\/ =

2
3
——¢4x—9:c 9=>5:c-—9=>:c—-%

B) Vgt /3 =% ly =V 2z+ll S yty-% =

=0 = 3y%— 10y+3—0=>y 1"*—3:1/2=
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VEAE=3=2z-1=182+9=1Tc=-10=>z; = —33,
VEE=3292-9=2+12Tc=10>5=1
_1_
T

r) \/3 \/; 3:>ly \/E

4

0= —42—3y+4=0=>1243y—4=0=>y = 4,40 =
1= /52 ——4—He1' KopHe#t, /=27 =1 = 3z —
-1 .

JloMamuas KOHTpoabHas paGora Ned

Bapuanr 1

45T . D=25+4-2-T=8l,5y =" =1, =
= 7 oy 2EUE4g) 2047,
- 2 (z-1)(z— 7) - z=T

2a)2-(z+4)—z(z-5)=T-(z—8) =>2r+8—z2 +
+5z =Tz — 56 = 22 = 64 = 112 = 18;
6) 6z +22—1=0= |t=z220|=>6t+t—1—0=>D—
=1-46-(-1)=25=52 =t =15, sl =t=} >z =
— 4+-L
= :tﬁ.
[8]z2—2kx+k—-3=0,D=0=D=4k?—-4.(k-3) =
=4k?-4k+12=0=>k?-k+3=0=>D=1-4.3<0 —
HeT KOPHeH, 3HaYHT He CyLUeCTBYeT TaKoro 3Ha'-l§HHﬂ k.

1 1 . 1 1
% T e = 2 At (3z+1) =2 =
|y=3z1+1| Sy +y-2=0=y=-2p=1=>g7=
=-2=>46z-2=1=6r=-3>1 =457 =
=1=2>3r+1=1=22=0
[6.] 1 aman: Tlycts = KM/4 — nepBOHaanleaﬂ cxopocrb
Torpa (x + 12) kM/4 — HOBas CKOpOCTb. 3% H l:c+l2 y —
BpeMi Ha Jopory TyAa H o6patHo. Tak kak Ha nyTb
060pa'rHo aBTo6yc SanaTHJl Ha 50 MHH MeHblle, no.nyqaeM
200+ 3 =20 2 sman: z+12+6—?—-0=>360x+z +

+ 12z — 360:1:——4320 0= 22+ 12z — 4320 = 0= 12—
— +v/36 + 4320 = -6 + 66 = z; = 60, 3 = —72. 3 aman:
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OueBHAHO, YTO NMOAXOAUT TOJNBLKO NepBOe 3HaueHHe, TO eCTh
60 kKM/4 — nepBoHauasbHas ckopocTb. OTBeT: 60 KM/u.

a) 22xy + 7173 = 7122 - (T1 + 32) = — 2. § = -2,
6

6) 2y aita] _ (@atzi)?-2zixs _ (8)+26 _ 2+12
129 43 T1Ta 122 - —6 —6

N

B) xl + 13 = (:c1 + 11:2) 72 — 3129 + 22) = (21 + T2)((21 +

§ 29)2 — 3z120) = _ ( (1 +3-6) = %1+72 _ 92123 1377

[7.] 22 +(t2—3t—11)$+6t—0 z1+z2—1 T1Z9 = t§+
+3t4+11=1=2t>-3t—10=0=1t; =5, tg = —2.
Mposepka: t; = 5 =22 -2+30=0= D = 1-—4x
X 30 < 0 — HeT KopHeil, TO eCTb p = 5 He MOAXOAHT,
ty=—-2=>22-z2-12=0=1) = 4,25 = —3.
B]z-1=+v222—-3z-5=>22-2c+1=222-3z
—5=2>122-2-6=0= 1z =3, o = —2. [lposepxka:
21 =3=2>2=+2-9—9—-5 — BepHO; 2o = -2 = -3 =
=+/2-4+6 -5 He BepHo.

Bapuanr 2
[1.] M#;%?%:>D—64 4.3.-5=4, 3y = =882 = _1,
Dy = —5 = EtOEHD) _ 248

377 3(z+1)(z+2) ~ 3245’

2] a) z(z+3)—4-(z—5)=T7- (:z:—+—4) 8=2%+3z -
—42+20-Tc—284+8=0=2>2>—-8 =0=z; =0,
Tg = 8

6) 2z% —9z2 4+ 4 = 0=>|y—z2|=>2y —9y+4=0=>D=
=81-4-2-4=49,y1 = "L =4, =} = 22 =4

2 __1 — — 4 1.
TT=35=>T1,2 +2, 34 = :t\/i'

8] 22 —2kz +2k+3=0= D =4k? -4.-(2k +3) =
=0=>k>-2k—3=0= npu k; =3, ka = —1 ypasuenue
HMeeT TOJbLKO OfIMH KOpEeHb.

o 4:12:?4:11 =4 -y —4=0=> 22~
—1-13z+4- (22—1)2—0=> 11:c+3 4. (4:1:—
~4zx+1)=0=> —~11z + 3— 1622 + 16z — 4 = 0 = 16z2
—brx+1=0=>D=25—-4-16 =—39 <0 — HeT KOpHeH.
[6.] 7 aman: Tlyets = KM/u — C'raipaﬁ cxo?ocn, Toraa:
(z + 10) KM/u — HOBasi CKOPOCTb. ®%2 H 4 — BpeMms

x z+10
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ABHXXEHHSI N0 CTapoOMy W HOBOMY pacnucaHHsM. Tak Kak
BPEMA NBHXEHHA MO HOBOMY DACIHCAHHIO no MeHbllle Ha

325 325 325 __
40 MHH. no.uyqaeM :c+10 +2 3= -2 sman: =110 + §—2 =

=0 = 975z + 222 +20:z:—975:1: 9750 = 0 = x2 +10:c—
—4875 = 0= 32 = —5+ /25 4 4875 = —5+70 = x; = 65,
9 = —75. 3 aman: OueBHAHO, YTO NOAXOAHT TOJBLKO NepBoe
3HauyeHHe, TO eCTh HOBasi CKOPOCTb paBHa 65410 = 75 kM/u.
OTBeT: 75 KM/u. ‘

a) 3 -zp + 1y T3 =132 - (T1 + T2) = = 2-:1; . % = —%;
6) _z_z + ? — z’,+z’a - !xl-l-Ig! —2x 22 _n_'l'ri — _1_6_:’:;}-_6_ —

1 2 -’s

22 T1T2

_ _22.

B) a::f+a:2 (z:1+:1:2)$a:1—:z:12:2+z2)——(a:1+:c2)((2:1+
+22) ----3.’1:1:1:2)""é (?-}-9 %5-
[7.] =2 +(4k—1)z+(k k+8)=0, z;- :1:2—10=>10—
=k’—k+8=>k’—k-2=0=k =2k = .
Mposepka: k1 =2=1224+Tz+10=0=> D = 49 4. 10 =
=9z ="T = 2 gy=-5=3k=-1=>22-5z+
+10=0=>D=25—4-10=—15<0—He'r KOpHeil, TO
ecTb kg — He MOAXOAHT.
-\/:c5+3z+3-2x+1=>m + 3z + 3 = 4z? +4z 4+
+1=>322+z-2=0=>D=1+4-2-3=25=>1 = 3,

z2 = —1. IlpoBepka: :1:1=-3-=> §+2+3=§+1=>-§—
=1 —mepHojzo=-1=>v1-3+3=—2+1=1=-1—

He BepHO.

WI#



I'naBa 5. HepaBeHcTBa

§31. CaoiicTBa YHCJIOBBIX HEpaBEeHCTB

a) 56 > 5,56, 6) —2,4 < —2,39; B) 6,79 < 6,8;
r) —0,1 > —0,11.

a) ~fw —2 = -3 = 0 = =B <0, creno-

35
BaTeJbHO —% < — ';—7 6) 2ul=>3- g 23?;—6 §§>0’
CJIefl0BaTEbHO %> 5B Lngo oS =08y
C/IeNOBATeNIBHO {7 < 135 T) —% H —%,_%_(_% —_&4

+ 1 = =8BHI <0, crepoarenbho -5
a)2<041 6) —2% < 2,2; B) 17>—1-=—175

F)—H025, 25 4—24‘5<0 c/eJ0BaTEIbHO 25<025
a)04>——03(3) 6)—— -1,82 = — 1__(_

-1,82) = -+ 18 =114 81 5%‘“5 < 0, cnegosaTelb-
5 o B 100 N 7 154—175

Ho —13 < —1,82; 3)256u—=>2 — 27 = 18115 g,

cnenosaTeano 2,56 < 217 ; r) -0, 13 H —3 :> -0,13+ % =

_ _ 13 ~117+100

= ,0+9 50 < 0, CJIC}IOBaTeJleO -0,13 < —3.
[31.5.] a) 3,7+ 1,02 < 4,26+ 0,5; 6) —3,1+3,5 > 2,1 —2,59;
B) 5,9—145<28+19 r)731—233<311+188
21+ <15,6<5,6) ~13<-3-2 U =2
3)21<1 +14 1) -%-23< 21

a) —121)2 > 0; 6) ( 341)7<0; B) (0,574)4 > 0,
r)( 985) <0

(31.8.]a) —%. (- 4514)>0 6) —2%-54,235 < 0; B) —1,7:

: 1‘)>0 r) & -(—21,489) < 0.
31.9. ] )—§+§ =8415 6) 2,35 21 =235-225>

S0, 8) 5o1Z1® o) 43 o g
a)a+b>ab 6) m?2 < n; B) k+l<3 (k- 1);
r) 3p > p*.

[B1.11.]a) t—s> &, 6) (m+n)2 <m—n; B) k2 — 1% < 2x
x (k +1); r) (n+1)>(n+1)2

[31.12.] a) a < b,—5a > —5b; 6)a<b,6<6,B)a<
<b,0,la<0,1b;r) a<b—-%>-2
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[381.13.]a) a < ba—4<b—4;6) a<ba+T73<b+73
B)a<ba+18<b+18;r)a<ba—125<b-—125.
[Bl.14.]a) m+12<n+12,m <n; 6) 3.5-m >35—n,—
-m>-nm<n;B) -03—-m>-03-n,3—n,-m>—
—n,m<n;.r)494+m<49+n,m<n.

81.15.] a) 52 < 3z = 52 -3z < 0=>22 <0 =>z <
<0;,6) 4dxr<4zrx=>4r+4zx>0=>82>0=z >0
B) 9z >2xr=>9x—-2r>0=>Tx>0=>2>0; 1) —45z >
>-3r=>42x<0=2<0.

[31.16.] m > n: a) ~7m < —7n (1o cBoicTBy 3); 6) —m >
> —n (no csoiictBy 3), 1 —m > 1 —n (no csoiictBy 2);
B) T > 2 (mo ceoitcrBy 3); r) 5m > 5n (mo cBoiicTBy 3),
5m + 13 > 5n+ 13 (no coiicTBy 2).

[B1.17.]a) a—8>b—-8=a>b — 13, 6) 3a>3b=a>
>b—pa;B)12~a>12-b=>—a>-b=>a <b — Her;

r)2>$=>a>b—na. _
a) 2-z2>2-y=>-r>-y=>2<y — A3
6) —3,5z > -3,5y = —x> —-y=>z <y — Aa B) —41 +
te<—dlty=z<y—aar) fg>dz=>e<y—
Aa.

[31.19.] a,b,¢,d > 0,a > b,d < b,c > a. To ect L <},

1>1, 1 <1 caenosareapro 1 <1< i<l

a) 13>5u8>1=134+48u4+1=21>
>6;,6) -15<-02u4u5>2=>15>02mwu 35>
>2=154+35>02+2=5>22; B) 19 > 12 4
35>2=19+35>12+2=>255>14;r) -01 <1
-28<4=-0011-2814+4= -29<5.

B1.21.]a) 5>2u-3<1=5>2u3>-1=5+4+3>2-
-1=8>1;6) 7,5<11,7u —4,7 > -5,8 = 7.5 < 11.7
H 47 < 58 = 754+4.7 < 11.7+ 58 = 122 < 17.5;
B) 002 <3 M 28>17=02<3Hu 28>17=>—
-024+28> -3+4+17=26>-13;r) -39> -72Hu
60 <14,7=>39<72uH65<147=>39+65<7.2+
+14.7 = 104 < 21.9.
[31.22.]a>2:2) 32 >2-3=32>6;6) —2a < —2-2 = —
—2a < —4;8) 0,56 >0,5-2=0,5a > 1; r) —1,5a < —1,5x
x 2= —1,5ba < -3.
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m<4,5:a)%<5’§=>%<0,9;6) -2 -
-3 = -3 >-15 8) & = 5

> o5 = —omg > —50.

[31.24.] 5> 0,5:a) 26> 1=>2b+4>1+4=2b+4 > 5;
6) —6b < —3 = —6b+8 < —3+8 = —6b+8 < 5; B) 4,5b >
> 2,25 = 4,5b — 3,25 > 2,25 — 3,25 = 4,5b — 3,25 > —1;
r) =7b< —-35=-7b—2< —35~2= —~7b—2< —55.

n< 3a)$< 3524+2<c-16) 2<-

3 n 3 3 3 n
RPN R EAI e L NI ey
—f<2mn -§>§=>-§-i>8-F=>-%-i>s
a)a>2b>3:> >

> 6415 = 3a + 5b > 21; 6)a<2b,
<2c=a<2c2a<4c B) a>3b>5=2a>6,4b >
>20=2a+4b>6+20 = 2a+4b > 26; r) a > 5b.b >
2¢ = 3a > 15b,15b > 30c = 3a > 30c.

[81.27.] a) a > 3,b> 5= ab> 3.5 = ab > 15 — BepHo;
6) a < 2,b < 3 — He BepHO, TaK KakK a H b MOTyT GhiTb
menbie 0; B) @ > 4 = a? > 42 = 2 > 16 — BepHo;
r) a < 6 — HeBepHO, TaK KaK a MOXeT OblTb MeHblle —6.
a)a>16<6=>6a>6 Tak Kak a > 0, To
6"> . = . <6—BepHo 6) a <2, 4>2—HeBepHo Tak
KaKaMO)KET GeiTh MeHblue 0; B) a < 5, 145 >3 HeBepHo
TaK Kak a MoXeT ObiThb MeHblle O; r)a>7 <2=> >
>151<1= 1% <2 pepHo.

[31.29.] k > 3,1l > 7: a) 2k > 6, 31 > 21 = 2k + 31 > 2T;
6) k< -3,-l<-7T=—-k—-1<-10; B) k> 3,1,51 >
>10,5= k+1,51 >13,5; r) -4k < —-12,-51 < =35 = —
—4k — 51 < —47.

[31.30.] p > 2,s<5:a) p>2,-2s> —-10=>p—2s > —§;
6) 3p< —6,s<5=>s—3p<—1; B) 45§ < 20,—-2p < —
—4=4s-2p<16; 1) 3p > 6,—6s > —30 = 3p—6s > —24.
B13l.lm>1,n>4a)m+n>5=>m+n+4>9;6) —
—3m < -3,—-4n< —16 => —4n —3m < —19; B) —2m < —
-2,-5n<-20= 2m-5n< —-22=3-2m—5n < —19;
r)Tm>7,6n>24=Tm+6n>3l=Tm+6n+1>32.
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(3132 =z > 6, y < 12: a) z > 6,2y > —24 = z —
-2y > —18=>zx—-5-2y > —23; 6) -2z < —12,3y <
<36 =>-2xr+3y<24=14—-2x+3y < 38, B) 5z >
> 30,-y > —-12 = 5z -y > 18 = 5z —y + 10 > 28;
r)d4x > 24,-3y > -36 =>4z -3y > —12= 16+ 4z - 3y >
> 4,
[31.33.] a) a = 3,b=8=>a <6 < b 6) a =-5b=
=-3=>a< -45<bBla=-25b=78=>a<<4<b;
rrea=-6,b=-2=-6< -3 < -2,
[31.34.] 10 < a < 16: 2) 0,510 < 0,5a < 0,5-16; 6) —6 <
<a-16<0;5<056<8;B) -16<-a<-10=>-48<
<-3a<-30;r)20<2a<32=>21<2a+1<33.
a) 2,6 < V7 <27=52<2/7<54;6) 26 <
< VT <27=52<2/T<54=72<2+2V/7 <74
B) 26 < V7T <27= -27< —V7<-26:T) 26 <7<
<2,7=-27<—/1<-26=03<3-V7<04. _
a)61<\/_+\/_<63 6) —34 < —VII <
< -33=-06< V8- V11 < —0,4; B) 6,6 < 2V1I <
<6, 94<VB+2/IT <97, 1) 8,4 <3V/8 <87 = —
—3,4< “VIT< -33= 5 < 3v8— 11 < 54.
a)2<4a<%=>3<}1a+b<45 6) -l <
1b<—%=>7<a— 7b < 9,5, B) 8 < ab < 20;
r)1<b<2=> <3 <1=>4< 3 < 10.
a>b+3 b+1>7=>b+1+2>7+2,b+3>9;
a>b+3=0b0+3>9, canepopatenbHo a > 9. -
[31.39.] a) 3-(z+1)+zx—4-(24+2)=32+3+x—-8—
-4z =-5<0, c.nenosaTeJleo 3-(z+1)+zx<4-(2+<zx);
6) m(m+4n)—mn = m24+mn—mn = m?2>0, cnenoaaTeJleo
m(m+n)>mn B) 2y2 —6y+1— 2y(y 3) =2y —6y+1-—
—2y%4+6y =1 > 0, cenoBaTeNbHO 22 —6y+1>2y(y 3);
rNNc-d-(-2d?2-1)=c+2d?+1=2+d*+1 >0,
CJIefOBATENBbHO ¢ — d? > —2d% — 1.
a):z: +2zy+y? = (z+y)2>0; 6) 9m2+6mn — (—
—n)-9m +6mn+ n? = (3m +n)? >0, CAENI0BATEALHO
9m? + 6mn > —n?; B) 2pg — (p2+q2)——(zp -pg+q¢}) =
=—(p—q)?<0, CIEI0BATENBHO 2pg<p®+¢*; 1) 42 +9d% —
— 12¢d = (2¢ — 3d)? > 0, cneaoBaTenbHO 4c2+9d2212cd
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-a) 22— (2-(—4)—a?)=2z—(2z-8—a?) =8+
+a* > 0, caepoBarensto 2z > 2- (x —4) —a?; 6) z(z+1) +
+5—(1-32) = 22 +z+4+32—(z+2) >0, Cle10BaTe/Ib HO
2(z+1)+5>1—32; 8) 44°-3y—9- (y—l) =4y% -3y —
—9y+9 = (2y—3)?>0, cnenoatenbHo 4y —3y>9-(y—1);
r) t(t+5)—3-(3t—4) = t2+57 dt+1=(t+1)2>0,
caefoBatenbHo t(t +5) — 3 > 3t —
[31.42.] a) (z+1)(z—4)—(z+2)(z— 5) = 22-3x—4—22+3z+
+10 = 6 > 0, caefoBatensHo (z+1)(x—4) > (x+2)(x 5);
6) t~-3)t—-4)—(t-1)(t+2)=t*+t—-12—t>—t+2=
= —10 < 0, cnepoBatenbHo (t — J(t -4) < (t — 1)(t + 2);
B) (a+2)(a+6)—(a+5)(a+3) = a*+8a+12—a?~8a—15 =
= -3 < 0, caenoBaTeabHo {a + 2)(a +6) < (a+ 5)(a + 3);
r) (b~6)(b+2)—(b—3)(b—1)=b*—4b— 12— b2+ 4b—-3 =
= —15 < 0, caenoBateasho (b—6)(b+2) < (b—3)(b—1).
a) (7+2d)(7 —2d) — (49 — d(4d + 1)) = 49 — 4d? —
—49+4d? + d = d < 0, caenosarensho (7 + 2d)(7 — 2d) <
< 49 - d(4d + 1); ,0) (29— 3)(q 3)-(g—1)(¢g—8) =
=2¢>-99+9—-¢2+9g—8=g?+1 >0, clef0oBaTe/IbHO
(29 —3)(g—3) > (g — 1)(g — 8). .
a) G| = &242eb (“,; ?,) >0, cnenoBaTe/bHo
ot >1;6) 25r + 1 ~ (—10) = 257 + 1 +10 Briiril -
f‘r”—flL <0, c.nenoaa're.nbﬂo 25r + 1 < —10; B) y + 3 g
—6 = L=t o (”"3) >0, c.nep,oaare.nbuo y+2 > 6;
r) n+ 18— (-8) _n+16+8 n=+8;+16 - (n-;4) <0,
C/leloBaTeNbHO 1 + <> 6 < 8

a) 2+1 2= iy +qpq_2pq = (ppg) <0, cnenoBaTeNbHO
E+1<2 6) M (m? + n?) = mt2mntni=2m’=on? _

= ={m-n)® <0, crenosatensHo m—'*'"L <m2+n
a):c —6r+14 = z2 —6x+9+5—(m 3)2+5>0;
6) a® + 10 — (— 6a)—a2+6a+10—a2+6a+9+1—(a+
+3)2+1 >0 caenosarensHo a2 + 10 > —6a; B) y? + 70 —
—-16y y?>—16y+64+6 = (y—8)24+6 > 0, crenoBaTe/bHO
y2+70 > 16y; r) b® +20 — (—8b) = b2 +8b+16+4 = (b+
+4)? + 4 > 0, cnepoBarenpHo b? + 20 > —8b.
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a)-(s—4)(2—s)=—s2+6s—8=—(3—3)2+1'<2;
6) 22 + 62t + 10t = 22 + 62t + 912 + 12 = (2 + 3t)2 +2 > 0,
cnepoBaTeabHO 22+ 62t 4+ 10>0; 1) fa+1)(3—a) — 5 =
=—a?+2a+3-5=—-a’+2a—-2=—(a®?-2a+1)-1=
= —(a—1)2 -1 < 0, cnepoBateavo (a + 1)(3 —a) < 5;
r) m*—12m+40= (m —6)2+4>0.

a) 2,8 < /8« 17,84<8; 6) V3>1,7«3>2,89;
10<34<10<1156.1) V7<28<7<784.
a)-\/5<§\/§<=5<§-8; 6) V3<ivV2&3<
2.2,8) VB< VI3 =8< L1 VT> V9T >

19.

2
a) V24+ VT < V542, 1ak Kak 2+ 74+ 2V14 < 5+
+4+4vV5= V14 < 25 = 14 < 20;
< V5+ V10, 12K Kak 4+ 11+ 4v11 <5+ 10+

+ 2v/50 = 2v/11 < /50 = 44 < 50; :

+ +3, Tak Kak T+ 5+ 2v35 > 9+ 3+
+6v3 = /35> 3v3 = 35> 2T;
r) vV3+ V15 >4+ /2, tak kak 3+ 15+ 2V45 > 16+ 2+
+ 8v/2 = 45 > 44/2 = 45 > 32.
) V37 - V14 > 6 — V15, Tak Kak 37+ 14 —
— 24/3714 > 36 + 15 — 12/15 = /37- 14 < 6/15 = 37x
x 14 < 36 - 15 = 518 < 540;
6) V11—+/10 < /6—+/5, Tak Kak 114+10—2v/110 < 645—
—2v30 = 5— V110 < —vV30 = 5 < V110 — V30 = 25 <
< 110 + 30 — 24/1100- 3 = 2v/3300 < 115 = 4 - 3300 <
< 1152 = 13200 < 13 225;
B) V17—v/15 < v/7T—+/5, Tak Kak 17+15-2/17-15 < 7+
+5—2v75 = 10 — v/255 < —v/35 = 10 < v/255 — /35 =
100 < 255 + 35 — 2¢/255 - 35,4/255 - 35 < 95 = 25535 <
< 952 = 8925 < 9025;
r) V10— v/7 < V11 — /6, 12K kak v10 — V11 < v/7— V6.
[31.52.] a) 15,4 : 3,5 < 15,4 : 3,4; 6) —22,1-2,5 < —22-2,5;
B) 238-2>237-2; 1) =5,2:4,3 < —5,1:4,3.
h a) 1,8:2,7 < 1,82-2,7: 6) 32,5-0,5 < 32,5 : 0,5
B) 402-0,3<492:0,3;r) 8,34:1,1 <8,34-1,1. _
3154 k> 1: 02+k> 1, k+2,6> k1 >1—-12,1-1,45>
> [ —12. CnemoBatesnibho 1 —12<1-145<1<k< 0,2+
+k<k+26. ;
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a>ba) 3a+12 > 3b+10 = 3a > 3b—2 — HeJb3s;

6)b>2=> > 1 — HeJsb3s; B)7a>5b:>a>5b—
Heqb3d; 1) § > 2 b — Henmbas.
a)zy>0—HeJlbaﬂ 6) >O¢y “’>0x
X y? =>:1:>0—MO)I(H0 B) Ty’ <0=> 7 >0=>zy y, <
<0 L = 2 <0 — MOoXHO; T) & n 2 >0 —Heab3s.
a) - 3>1=>ﬁ—1>0=>——+—>0:g 2 <
<O=>3<a<5—BepHo 6)0_ 1 — He BepHO;
B) a—§—2>2=>a—ﬁ—2>1=>;‘72—1>0=>4—;_-‘32>
>0=>288<0=2<a<6 — BepHo; ) ;% <3 — He
BEPHO. -
[3£.58.] Ecau ab > 0, o 3¢ + 15%:’ 4 = 2507436660
M>O c.nenoaa'reano + 12ab_>_4.
a) a2+2b2+2ab+2b+2 =a +2ab+b2+b2+2b+1+
+1—(a+b) +(b+1)2+1>0 6) a+b)( $)—4=(a+
+b)-atb af = olt2abib?—dab _ L—L>0 CJIelOBATEbHO
(a+b)( 3 >4
[31.60.] a) 2a2+b2+c —2a(b+c) = 2a2+b2+c —2ab—~2ac =
= (a b)2+(a c)?>0, CAOBATEbHO 2a24-b%+c%>2a(b+c);
6) (a? — 4?)* —day(z —y)? = (z — y)* - (= + y)* — dzy) =
= (r — y) - (z? +2a:y+y —4a:y)—(a: y): >0.
[31.61.] a +1—(a +a)=a%—a’+1- a—az(a 1)—(a—
—1) = (a—1)(a? —1)—(a 1)2. (a+1) TaK KaK a> -1,
a+1>0, cnenosarensho a3+1—(a?+a)>0 = a +1>a2+a
3162 M3 a>0ub>0=vVab>0=2Vab>0=0a+
+2vVab+b>a+b= (a+ Vb2 > \/b/a—{— b)?, Tak Kak
Va+vb>0u vVa+b>0, 10 \Ja+
[31.63.] M3 ¢>0,6>0 = ab>0 = 2ab>0= 0§2ab=>a2+
+ b < a? +2ab + b = (Va?+b%)? < (a+b)?, raK Kak
Va2 +b2>0ua+b>0,10 Va2 +b2<a+b
-(\/b_—\/—)2>0:>bc+ad 2vabed >0=>bc+
+ad 2>2vabcd = bc+ad+ab+cd > ab+cd+-2vabed =

+c)(b+d)>ab+cd+2\/ab = (V{a+c)(b+d)*>(Va
+Ved)?, Tak Kak (a+c(b+d)>01«x\/_+\/—>0 TO
Vie+o)®+d) > Vab+ Ved.
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[31.65] U3 a > 0,b> 0= (Va—vb)?2>0=a—2vVab+
+b20=>a—\/¢ﬁ+b_>_\/a_b, Tak KaK /a + vb > 0,
10 (a — Vab + b)(y/a + vb) > Vab(y/a + vb), u Tak Kak-
Vab > 0, To (a— ab+bl§ﬁ+ﬁ)2\/5+\/5=>g¢%@2

>Va+vb= S+ =2 va+ Vb

§32. HccaepoBanue pyHKUMH HA MOHOTOHHOCTD

32.1.| a) na; 6) HeT; B) Aa; T) HeT.

32.2.| a) na; 6) HeT; B) 4a; T) HeT.

32.3.| a) ¢yHkuua BoapacTaeT npH 0 < x <2, QYHKUHA
ybbiBaeT npd —2 <z <0; 6) QyHKLHA Bo3pacTaer NpH —5 <
<z < -1, pyHKuHa y6uBaeT npH —1 < < 2; B) QyHKUHA
Bo3pacTaeT npd —2 <z <4; r) QyHKUHA BO3pacTaeT NpH
-2 <z <2, pyHKUHA yOuBaeT NpH —3 <z <—2H T>2
Yy =2z —5 — (yHKUHS JHHeHHa U k =2 >0 —
hYHKLHA BO3pacTalolias.

32.5.] y = 7 — 13z— (yHKuHus JuHellHa U k = ~13 > 0 —

byHKUHA yObiBatoLLas.

a) y=2x+3 — k=2 >0 — Bo3pacraiolas
byHkuHA ¢ € (—00;+00); 6) y=5—4z — k=-4<0 —
yOuiBaiomas QyHKUMS z € (—00;+00); B) ¥y =z —2 —
k =1 > 0 ~— Bo3pactaiomas ¢yHKUHs z € (—o00; +00);
rN y=1-2r— k= -2 <0 — y6upaiouas (QpyHKUHSA
z € (—00; +00);

a) y = 222 — KBajpaTHuHas QyHkuusa U k =2 > 0,
¢yHkuHsa y6biBaeT z € (—00,0] H Bospactaer z € {0; +00);
6) y = —z? — KBajgpaTHuHas ¢yHKuus M k = —1 < 0,
¢byHKUHA Bo3pacTaeT z € (—o00,0] U y6uBaer z € [0; +00);
B) y = 0,522 — kBagpaTHuHas QyHkuus H k = 0,5 > 0,
¢yHKuHs y6uiBaeT = € (—00,0] u Bo3pacraer z € [0; +00);
r) y = —2r° -~ KkBajpaTHyHas OyHKuusa u k = -2 <
< 0, pyHKuUsA Bo3pacTraer € (—o0,0] U byHKuHs y6biBaeT
z € [0; +00). S

[32.8.] a) y =2 — dynkuns Bana y =%, k=2>0 —
dYHKLHA YORIBaeT npH z € (—o00; 0)U(0; +00); 6) y = —3 —

—k —
¢yHKUMA BHAA y = 7, k= —3 < 0 — ¢yHKuuaA BO3pacTaer
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npH :re(~—oo 0) U (0;+00); B) ¥y = 3— 1 — QyHKuMS

BUAa y = ; +a, k=-1<0 — prHKU.HH BO3pacTaeT
npH T € (—oo 0) U (0;400); 1) ¥y = 2 ~1 — dyHKuMSA
BHIa y = £ zta k=4>0 — ¢)yHKuHﬂ yOniBaeT npH

x € (—o0; 0) U (0; +00);

a) y = /T — QyHKUMA BHIA Yy = /T, QyHKUHSA
Bo3pacTaeT z € [0;+00); 6) ¥ = Vo — 3 — GhYHKUHA BHAa
Yy = /z, OYHKUHA BO3pacTaeT z € [3; +oc); B) y = —/z —
byHKuna BHOa y = /z, GyHKuMA y6hBaeT z € [0;+00);
r) ¥y =2+ — OyHkuua Buga y = /T, QyHKUHA
Bo3pacTaet z € [0; +00);

a) y = |r| — dyHkuusa Buma y = klz|, k=1 >
> 0, dynkuusa y6uBaet npH z € (—oo;0] U Bo3pacTaeT npu
z € [0;+00); 6) y = —|z| — dyukuus suga y = klz|, k =
= —1 > 0, dyHKuHsA Bo3pacTaeT npu z € (—oo;0] U y6biBaeT
npu z € [0;4+00); B) ¥y = |z|] + 2 — dyHKuUHA BuAa y =
=klz|+b, k=1> 0, dyskumns y6uiBaet npu z € (—o0;0] u
Bo3pacTaeT npH z € [0; +00); 1) y = |[r— 1| — bYHKUHUA Buaa
y=klr+al, k=1> 0, pyHkuus y6biBaer npu € (—oo; 1]
¥ BO3pacTaer NpH z € [1;+00);

a) f(-2) = -2 f(l)
=1l=1765=1%=02
B) o6.nach onpeneneﬂnﬂ €
€ (—oo;+00); y > 0 mpu
>0 y<0 opn z <
< 0, ©yHKUMH HMeeT pas-
puiB npd = = 0; ¢yHKUHSA
He UMeeT HH HauboJblIero,
HH HAHMEHBIUEro 3Ha4eHHs,
(YHKLHS BbIIYKJia BHU3 NpH
z > 0; dyHKUHs BO3pacTaer
x € (—o0;0} 4 y6biBaeT npu
z € [0; +oc).
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G t
VI an AR RN
472 y ] 1 - i o ? 61
- é;
) f(=1) =2-(-1)* = a) f(-3) = % =
=2, f(0)—20"’ 0.f#)= = -1,§(0) = 0, f(6) =
= \/_ 2; B) o6aacTb onpe- = |6| = 6; B) o6aacTb onpe-

AeJieHHa (QYHKUHH: z > —1;
y>0npu 1<z <0uz>0,

y =0 npu z = 0; pyHKuHs

HeNpEephIBHA; Ymin = ¥(0) =
=0, Ymazr — He CYLIECTBYy-
eT; (GYHKUHA BbINYK/a BHH3
npy —1 <z <0 H Bunykaa
BBepx npd z > 0; $yHKUHA
yOnBaeT npu —1<z<0 H
Bo3pacTaer npH z > 0.

neqeHns: £ < 0, 0 < z <
<6, y>0nmpu 0 <z <6
y<O0mu <0, y=0
npH z = 0; PyHKUHA HMeeT
paspuiB NpH T = 0; Ymazr =
= y(6) = 6, Ymin — He cy-
IIeCTBYeT; (PYHKLHS BHIMyK-
Ja BBepx NpH z < 0; PyHK-
uHa y6uBaer nmpH £ < 0 H
Bospactaet npH 0 < z <6.

a) TaKk Kak OYHKUMH y = 22 U y = /T —
Bo3pacTaioiine Ha z € [0; +oo) TO H OyHKUHA y = T2 +
+ vz + 1 6yaer Bospacramolled Ha z € [0; +00); 6) Tak Kak
dynkunn y = L 1y = —2? — y6usaromue Ha z € (0; +00),
TO U QYHKLHA ¥ = %-—xz 6yner y6uiBaioieit Ha z € [0; +00).

§33. Pemenune JHHEHHBIX HEPaBEHCTB

33.1.] 2a+3 >7a—17: 3a) a =2 = 2-2+3 > 7x
x2—-17=7 > -3 — sapasgerca; 6) a = 6,5 = 2x
x65+3>7-65—-17 = 16 > 28,5 — He sBAseTcH;
B) a=—v2= —2/343> —TV2— 17 = 5v2 > —20 —
aasetces; ) a = V18 = 2v/18 +3 > 7V18 — 17 = 5\/18 <

< 20 — He ABAgeTCH.
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3z >z2+2=2z>2= 1z >1 — pelleHHe HepaBeH-
CTBa, CJIeJOBATeJIbHO MOAXOAAT YHcaAa 7 H V5.

92 +1 > 7z = 2z > -1 = z > —0,5, Hanpnmep

yhcaa 1 u 2.

[334.]a) z+1>0=z> ~1
— O\

-1 0

B)z+25<0=>2< —-25

SNONNNNNNNY

-25 0

[33.5.]a) 22 >8= 2 >4

sy

NSNS

0 4
B) 5br >25=>2>5

— e OOONNNNNN

0 5

[33.6.]a) 11z > —33 =z > -3

-3 0

B) —6z>-12=>2x<2

NN

6) z-3<0=x<3
M—)
0 3 T
NNz—-7>20=z>T7
—_— OO\
0 7 z
6) dx<12=2x<3
M—)
0 3 z
N7z<-42=zr< -6
SONNNNNNNS e
-6 0 z
6) 8x>24=>2x<-3

-3 0 z
r) 13z <-65=>z<-5
SNONNNNNNN

)

0 2

33.7} a) 3x+2>0:>a:>—%

B) 4:1:—5<O:>:1:<%

SNNNNNNNYN,

0 5
4

[33.8.]a) 22+ 3>7=z>2
RANNNNNNN]

A J

M J

-5 0
6) —5x—1_<_0=>:v2—%
—_— ONNNNNNN
_1 0 z
5 .
r)12—-6x>0=>zx<2
SNNNNNNNN o
0 2 z
6) 4—3x<13=>z> -3
NN

0 2

— 0 I



B) -5z —-1>24=>zx< r) —z—8<19=> 2> —27

< -5
. SN
M—.—>_5 . > -27 0
[33.8.]a) 5(x+2)>4=>2>-8 6) 2z -3)<5=>z>1
_&\m , .\\\\\\\Q

0 z 0
B) 6(z—1)<11=>z< 1) 3(:1:+4)>2 = r<—
0 17 T 0 T
23b+11 <

0'!05

=

[33.10.] a) 5a—3>0=>5a>3=>a>5,6
<0=>23b< 11:>b<——

[33.11.] a) 13c—2220=>13c222:>c2%§; 6) 2d+4<
<0=>2d<-4=>d< -2

(33.12.] 2) 5m+8>2=>5m > -6 =>m > —§; 6) Tn+
+1<1=2>Tm<0=>n<0.

- [33.13.]a) 9p-2>3p+4=2>6p>6=p>1;6) l1g+3<
<5g—6=>69<-9=>qg<—13.

(33.14.] a) 2a — 11 >a+13 = a > 24; 6) 8b+3 < 9b —
—-2=0b>5; B) 6—4c>7—6c=>2c>1=>c>-%;
r)3-2z<12-5z=3x<9=>x<3.

[33.15.]a) 2d—5>3—d = 3d>8 = d>$;B) 6n—2<Tn+
+8 = n>—10; 6) 6m+17<m—13 = 2m<—30 => m< —15;
Np+4>2124+99=>8p<-8=>p< -1

[33.16.] a) 22412 >3x—-3 = 52 < 15 = z < 3;
6) 6y+8<10y—8=>4y<-16=>y< —4;B) 52— 14 <
<82-20=232>6=2>2 r)3t+5>7t—7=>—4t>—
—-12 =1 <3.

a) 10z+9 > -3- (2—5:1:)=>10:c+9>—6+
+ 15z = 52 < 15 = z < 3; 6) —(6y+2)+3 (y-1)2>
>0 = —6y—2+3y—3>0 = 3y<—5 = y<—35,; B) 2:(3—-22)+
+3-(2—-2)<40=>6—-42+6—-32<40=> T2>-28 = 2> —4;
r) —(8t—2)—2-(t—3) > 0= 8t—2+2-(t—3) < 0= 10t -
-2-6<0=>10t<8=>t< %
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Q) 2-(z+1)~-1<7+8=>2x+2-1<7+
+8=>6zx>-6=>z>-1;6)3-1y<-3-(y—2)=>3<
<1lly—-3y+6=>8>-3=>y>-3:8) —2-42+1)<
<3-10z2= 8:-2<3-10z =22 <5 = 2<2)5;
r) 4—-3t>-4-(2t+2)=>4-3t> -8 —-8= 5t > —
—12=t> -1

[33.19.]a) 8 +6p<2-(5p—8) = 4+3p <5p—8=2p>
>12=p>6;6) —(6y+2)+60-(y—1)>0= —6y—
—2+6y~6>0=> —8>0 — HeT peuweHus. B) 2-(3 ~
—49)—3-(2-3¢)<0=6-8—-6+99<0=g<0;
) 7—16r<—2-(8r—1)+5 = 7T—16r<—16r+2+5 = 0<
0= —oc <1 < +00.

[33.20.]2) 4- (a+1)+3a>Ta+2=4>2= -0 <a<
<400, 6) Th—3>7-(14b)=>Th—3>T+Th= —3>7
—HeT peleHus; B) 4-(2+3z)+3-(4—4z)>8+ 12z + 12—
—122>0=20>0= —0c0o <z < +00; T) 5 (4d — 3) + 5%
Xx(3-4d)<0=20d-154+15-20d < 0= 0<0 — Her
peLieHus.

(33.21.] a) 38 >1=>a>3, B) ¢>2=£>1=c> 1
6) L<3=b<;r) V¥<o=d<0.

[3322.]2) 3z +2<0=>2<-%6) 3z -4<0=z<4;

B)7—7>0=>z>Lr)1+22>0=>z>-};

[33.23.] a) 2""1>1:>2a:—1>3=>2:r>4=>:c>2
6) 129m>7=>12—9:v>49=>9a:< 3T =>z< —
)3’+1<15:>3x+1<60:>3x<59:>x<@ r) 2= 5’<
<1=23- 5:v<11=>5a:>12=>1:>12
[3324.] 2) 2+2>7=3a+22>42=5a>42=a >
E 6)———c>3=>——>3:>—c>277:>c<——7-,
B) ”<1:>4b 6b<24=>—2b<24= -b<12; 1) 3¢
—2d<0=>3d 8d<0= —-5d>-12 = 5d<0=>d>0.
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a) B3z +8)(x+12) >3- (z+12)2 = 322 + 8z +
+ 36z + 96 > 312 + T2z + 432 = 282 < —336 = = < —12;
6) (2z+5)(8z—15) < (4x—3)% = 1622 +10z—T75 < 16z +
+9—24r =34z < 84 = z < . |
[33.27.] a) a(a—2)—a? >5—-3a = —2a > 5—3a = a > 5;
6) 3z(3c — 1) — 922 < 32+ 6 = -3z < 3z + 6 = 6 > ~
—6 = z > —1; B) 5y% —5y(y+4)>100 = —20y>100 = y<
<=5171) Tec—2)—c(Tc+1)<3=> -14c—c< 3 => —
—15c<3=c> -1 )

a) 0,2m? — 0,2 (m — 6)(m + 6) > 3,6m = 0,2m? —
—-0,2-(m?2-36) > 3,6m = m?—(m2—-36) > 18m = 18m <
<36 =m<2;6) (12n—1)(3n+1) < 1+(6n+2)2 = 36n>+
+9n—-1<1+36n? +2dn+4 = 15n> -4 = n > -%
B) (20— 5)2—0,5p < (2p—1)(2p+ 1) — 15 = 4p? — 20p +
+25—0,5p < 4p* —16 = 205p > 41 = p > 2; r) (4 —
—1)2 > (29 +3)(8g — 1) = 16q2 — 8¢ + 1 > 16¢% + 22q —
-3=30g<4=>g9< £
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[33.29.] a) 27l < 5222 o 44— 2 < 150 - 6 = 1la >
>4=>a,>11, 6) 2c—£f5—1<°;1=>12c—3c—3<2c—
—2=>7c<1=>c<1,s)2b— 33b<2=>6b 315+
+5b6<30=>1b<48=>b< i) S —d> 4L > 2d -
~2-6d>23d+3=>7d< 5:>d<—§ '

33.30]2) 2 - Z2 <2+ > 3c43—20—4 <12+

+z=> 1<12=> oo<:c<+oo, 6) 353 +9 < 2277
—22 = 74 — 62+36<2z—7 82:>74<—43-—HeT

peluenus; B) i t>2=>4t 4-2t—-3-8t>
>16=>6t<—23=>t< 2 ) ks 1<t?+y=>9y+

+15-12<4y — 8+12y=>7y>11=>y>—,
[33.31.]a) 4-(z—7)—2-(z+3)<9=>4x—-28-22 -6 <
<9=>2r<43=>1<215=>2"'=21.6) 5-(z—1)+7x
X (z+2)<3z>5:1:-—5+7z+14<3=>12x<—6:>:c<
—0,5 =z’ = —-1.
) 2l 85T < 4 o5 4224150421 <242 192 <
<bzz<fH=>a'=006) 82245759546
—-1024+20>105=>z < 79=>.'z: —80.
a)7-(x+2)-3-(z-8)>10=>T7z+14 -3z +
+24>10=>4zx> -28=z > -7, = —6 6) 3-(z—2)—
—42>2-(z2+3)=>3x-6—-4>2x+6=>zx>16=>z' = 16.
[33.34.] a) 222 1 =42 1 = 120 — 18 + 45— 202 — 30 <
<0= 8> 3=>:1:>——=>z = 0; 6) - 2+J‘—>
21=>9z— 6+16z+4>12:> Br>14=>c2> 5 :>:z: =1
[33.35.] I aman: Tyctb = KM -NponALIH Typucm no
TedeHHio. Toraa (10 —z) KM — NPONJKJH NMPOTHB TeYEHHA.
5+1=6u 115—1 =4 KM/u — CKOpOCTb MO TEYEHHIO
H npoTuB Teuenus. ¥ W 12-F u — ppems ABHXKeHHs TO
TeYEeHHI0 W INPOTHB TeveHHsl. Tak Kak TypHCTH ObliH B
NyTH MeHee 2 yaco, nosnyyaeM g + 10 1. < 2. 2 sman:
4z + 60 — 6z < 48 = 2z > 12 = z > 6. 3 aman: Tak kak
TYPHCThHI NPOIILIIK 0 TeYeHHIo GoJblie 6 KM, a Bechb NyThb
paBeH 10 KM M 4aTb MYyTH OHH NPOILIBLIH MPOTHB TeYeHHS,
TO MyTb NO Te4yeHHIO Takxe MeHblie 10 kM. OTBeT: Gosblue
6 KM, HO MeHbille 10 KM.
1 sman: TlycTb = XM — LM NAYHHKH CO CKOPOCTHIO
4 xM/u. Torna: (10 —z) KM — OHHM UK C HOBOH CKOPOCTbIO
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44+2=6KM/u. § u %‘E Y BpeMs ABHXKEHHA CO CTPOH H
HOBOH CKOPOCTSIMH. TaK Kak HNauHHKH HOMKHb YCreTs Ha
noesz, OTNpaBAsioWMiics uepes 2 U, nonyuaem £+ 182 < 2,
2 aman: 6z 4 40 — 4m<48=>2z<8=>m<4 fsman
CrenoBaTesibHO CKOPOCTBIO 4 KM/Y OAYHHKH MOIJIH HATH
MeHee 4 kM. OTBeT: MeHee 4 KM.

(33.37.] I aman: TlycTs z kM — paccrosine ot A go C.
Torna: (z—15) kM — paccTosnue oT C 10 B. & u 22 y —
BpeMs ABHXeHHA oT A g0 C u ot C po B ax KaK Bech
myThb 3aHHMaeT MeHee 3 4acoB, MoJyyaeM g5 + ”’Z <3.2
sman: 4z + 5z — 75 < 600 = 9z < 675 = = < 75. 3 aman:
Tak kak AC pnunHee BC Ha 15 kM u AC KpatHo 10, TO
AC =20, 30, 40, 50, 60 unu 70 kM. OTtgeT: 20, 30, 40, 50,
60 uau 70 KM.

1 aman: TIycTb HCKOMOE pacCCTOfHHE — T KM.
OueBunHoO, uto 0 < £<240. HaiineM HauMeHblee . 2 aman:
T — HauMeHblllee, eCJH aBTOMOOGHJb MoOeleT 3a aBTOGYCOM
OBRHOBPEMEHHO C HHM. Toraa aBroMo6uAbL npoeneT AB 3a
20 = ¢ u. 3a sro Bpems aBToGyc npoemeT 3 -54 =
= 144 kM. 240 —144 = 96 KM — paccTosiHHe B STOT MOMEHT
MexX1y HHMH. 90+ 54 = 144 KM/4 — CKOPOCTb COHKEHHSI.
& = g KM — TMpoeneT 3TO paccTosiHHe. 240 — 90—% =
= 240 60 = 180 KM — HCKOMOe paccTosHMe. 3 sman:
-C.nenosa're.nbﬂo HCKOMoe paccTosiHHe OyzeT Gosee 180 kM,
TaK KakK MO YCJIOBHIO 33ajayd aBTOMOGHJb Moexall CHyCTH
HekoTopoe BpeMs. OTBeT: Gotee 180 kM.

§34. Pemenune KBaapaTHbIX HepaBeHCTB

MY T
{E T o s
h Ji
4 |
................. 2 \ i
8i=6T=4 —;4‘: y *ir:_ﬁ”"
N -t a) € (—o0;1) U (3; +00);
A - ‘ 6) z €[1;3];
; &1 ; B) z € (1;3);
i LEDETUTT 1) 7€ (—o0; 1] U[3;400).
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[34.2.]a) 22 -6 -7T>0=>22—62—-T=0= 12, =
=-lza=T=>@@-7(z+1) >0z < -1Uzxz > 7.

ﬂ-o/i_»

-1 7
6) z2+2x—48<0=12422-48=0=> 1, = —8,15 =6 =

=l T W

(x—6)(x+8)<0;—8<z<6. -8 6

B) r24+42+3>0= 2244z+3=0=>1, =-3, 20 = -1 =
+ 3 — & + >

(z+1)(z+3)>0;z<—3Uz>-1. -3 -1

N z2-122-45<0=>22-122-45 =0 = 7 =
=-3,z2 =15 = (- 15)(z+3) < 0;-3 < z < 15.
T — N\ +
-3 15
343.] a) —-224+62-5<0=> —x?24+62—-5=0=
z1=lLry=5=—(x-5)(z-1) <0z <1lUz > 5.

j& + F._;
1 5

6) —22—22+8>0= —z2—27+8=0= 17, = —4,20 = 2=
— m —

—(z—2)(z+4)>0;—4<z<2. —4 2

B) —z24+16x-28>0= —22+4+162—-28=0= 1, =

=2,z =14 = —(z-14)(z-2) > 02 <z < 14

—\m—_——»

2 14

r) —z24+4z-3<0= —2?442-3=0=>11=1,20=3 =
' R . S

—(z—3)(z—1)<0;z<1Uz>3. 1 3

344.]a) 202 - 2-6>0=2>222 -2 -6=0= 1, =
=-512=2= (-2)2z+3) > 0z < —%Uz> 2,
—_hv — ﬂ__—:

2

W
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6) 3z2—Tr+4<0=>322—Tz+4—=0=2,=1,2;

+ +

D

(1:—1)(3z—4)<01 <3
B) 2r24+3z4+1 < 0 = 272 +3z+1 =
=-lzg=-1=(z+1)2z+1) < 0;-1

+f\ +

r) 5z2 —11z+2>0=>5:1: ~llz+2=0=z1 =L}, 20=2=
—h -— f*._;

(z—2)(5c—-1)>0;z<tuz>2. 1 2

a) —5z2 +4:t:+1>0=> —5z2 +4z+1—0=>:z:1
BTz =1= —(z-1)5Bz+1) >0-% <z<L

4
30

A owl-:-!

= ) =
z < -1

6) —2z2—-5z+18 < 0= —2z2 —5:1:+18—0=>:1:1=
=-Jz=2=—-(z-2)(2+9) <hz<-Juz>2

' \ + C::;

B) —-6:1: +13a:+5<0=>—6:1: +13a:+5—0=>:1:1
=-z2=5=-(2x-5)(3z+1) <Gz < ~}uz>

? + F_

1

il |

r) -—3:1: +5:1:—2>0=>—322+5a:—2=0:>
zy = 31y =1 —(2-)@z-2)>02<z<L
— m -

2 1
a) (z-2)(z+3)>0=(z-2)(z+3)=0=>z; =
——33:2-2=>(:c——2)(a:+3)>0:c<—3Ua:>2

5*\, — é >

6) (m+1)(:c+5)<0=>(:v+1)( + )=0

= =5,z = -1 = (z+ 1)z +5)<0-5<
+ N+

-5 -1

(.
’
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B) (z-5)(z+7) <0=(z-5)(z+7)=0=1z21 =
= 7,20 =5 =>(x-5)(z+7) < 0,-7T < z < 5.
L A N
-7 5

r) (z—6)(z—4)>0=> (z—6)(z—4) =0 = 21 =%

=4z, =6 = (z—-6)(z—-4) > 0;z < 4Uz > 6.
N - F
4 6
34.7.]a) 2-z)(z+1)>0=> 2—-z)(z+1)=0=
)= -l =2= —(z-2)(z+1) >0-1<z<2
- N =
-1 2

6) 4-z)(z-3)<0=> (4—-z)(z-3)=0=> 21 =3,z =4 =
TN + f__;

—(z-4)(z—-3)<0;z<3Uz>4. 3 4
B) (1-2)(z-2)<0=>(1-2)(z-2)=0=n

bl

=l =2=—(zt-2)(z-1) <0z <lUz >
1 2
r) (3—12)(:17+5)>0=>%3—:17)(&7+5)=0:>.'171=
= -5z2 =3 => —(z-3)(z+5) > 0-5<z <3
. v/—\ -
-5 3
a) (2z+1)(3z+2) < 0= (2z+1)(3z+22 =0=1 =
=-2z=-1=>2r+1)0Bzc+2) < 0;-% <z < -3
Y A N
2 1

6) (3-4z)(2z —5)<0 = (3—4z)(2z —5) =0 =
= %,xz =3 = ~(2z - 5)4z-3)<Oz<3uz>

[ 1S

3 s
) (345— Y7z £3)>0= (4 —1)(Tz+3) =0 = 21 =
= w2=%=>(4:v—1)(7:v+3)>0;a:<—%U:c>%.




r) (1—2:1:)ga:+3)<0=>(1—29:)(a:+3)—0:>:1:1
= -3 =35 =>—-(z+3)(2x-1)<0r<3Ux>
j =

1
a) 62 >59:—1:>6:v —53:+1—0:>:v1
=§,:L'2=%=>(2a:—1)(3x—1)>0x<3Ua:>

"?"“ fi

=

lz = 522+ 1lz2 -6 =0 = ; =
—(z-1)52 —6) < 0;z < tUz > &

— : =

AI—‘

B) z—2x2<— 6=> ~22% 4246 =021 = -3, 22 =2= —
N+

—(z—2)(2z+3)<0; z<—3uz>2. -3 2

r) 5z2>4—-8r=>5224+8c—-4=0=>1x; = -2m2=%=>

N - T
-2

(z+2)(5z—2)>0;z<—2Uz> 2.
(34.10.] 2) 22— 624+ 9<0 = 22— 62 +9=0= 21 = 3,22 =
=3=>(a:—3)250;:1:==3. _
6) 22 +12x-36>0=> —224+122-36 =0 = z, =
=6,12=6=> —(z— 6)2>O—He'r pelLIeHuH.

B) x2 — 16z +64>0 = z2 —16.'1:+64—O=>a:1—8:v2=
—8=(z-8)2>0z€eR.

r) —z2+4z-4<0=> -z’ +4z2-4=0=>131 =2,22 =
=2:>—(a:—2)2<0;9:<2Ua:>2.

[34.11.] a) 2522 +302+9>0 = 2522 +3024+9=0=>x; =
=_.3,;c2..——=>(5x+3)2>0 z€R.

6) 922 +12r -4 <0=> 922 +122 -4 =0=>1; =
=2r=25-3z-2%<0z<iuz>2

B) 4724+ 122 -9>0=> —4x?2+ 12z -9 =0=z; =
= 3,20 =3 = —(22 - 3)? > 0 — ner peiuenuii.

r) 36z% +122+1<0 = 3622 +12z+1=0=> 2 = —3, 22 =
=-1=>(6z+1)2<0z=-].
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[34.12.] a) 322 + 2 +2>0=> 322+ +2=0=z€R.
6) 522 -2z +1>0=5z2 -2t +1=0=>z€R.
B) 722 ~2+3<0= 712 —z+3 =0 — Her peweHui.
r) 222+ 52+ 10 < 0 = 22% 4+ 52+ 10 = 0 — HeT pelueHHil.
[34.138.] a) —7224+52-2< 0= ~T22+52—-2=0= z€R.
6) 3z° -3z —-1<0=>-3z°-3z—-1=0=>z€cR.
B) ~222+3r—2>0 = —222+4 3z —2 =0 — HeT pelueHHui.
r) — :L'—a:——1>0=> —5z2 —m——l—O—HeTpemeHHH.
,a) 2-22-1>0=2>22-2z-1=0=>11 =1~
—V2,z3 = 1+v2 = 22-22-1 > 0;z < 1-v2Uz > 1+V2.
A

1-v2 1+v2
6) —4a?+2r—-1<0=> 42?42 1=0=2 =

y L2 =

-MH

P
o

I
Bl ¢
+
|

B

=l=-14z-1)%<0;z€eR.
B) —12-214+2<0=> —22-22+2=0=>1 = -1~
—V3,29=v3-1=2-22-22+2<0;z2< -1-+3Uz>
I N S -
>\/§—1. -1-+3 Vv3i-1
r) 222 42r—1>0=> 22242z -1=0= z; =
=3(-1-V3),z2=3(vV3-1) > 222+ 22 - 1> 0;z <
N =
1 1 e el -
<3 (-1-VB)ue>3(V3-1). (1 va)i(va-1)
[3415.] a) 22 -36 >0 = 22-36 =0 = 1; =
= -6,z =6 = (z—-6)(z+6) > 0z < —-6Uz > 6.

N
-6 6

6) 22 +7 < 0= 2247 =0 — Her peLueHH}.

B) 22 -25<0=>22-25=0=> 12, =—5,20=5= (2 —
+ N+,

—-5)(z+5)<0;-5<z<5. -5 5

r) z2+15>0=>7r2+15=0=z€R.
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34.16.] a) 422 -9 < 0 = 422 -9 =0 = 3

=32 =23=(20-3)(22+3) <0;,-3 <z <3
+ N+
_3 3
i 2
6) 16 — 2522 < 0 = 16 — 252> = 0 = z; =
=—$m=%=> —(5z —4)(5x +4) <0z < -fuz > ¢
R ‘/:_—;
4 4
~5 3
B) 25622 —36 > 0 = 25622 - 36 = 0 = ; =
-—~—g,x2— =>(5:c—6)(5:c+6)>0a:<—-Ux>g
S M @
r) 64— 49x2>0=>64 92 =0=>z =-3,p=8= -
— m —>
—(7z—-8)(7z+8)>0; —§ <z< 3. -3

8
T
[34.17.] a) 22 < 100 = 22 -100 = 0 = z; =
= —10,25 = 10 = (z — 10)(z + 10) < 0;-10 < z < 10.
+ N+

-10 10
6) 422 >25=>422-25=0=>z=-3,20=5 = (2z -
. N -
~5)(2z45) > 0;z < —3uz > 3. -3 5

2
B) 222625 =>22—-625=0=>12) = ~25,72 = 25 = (z —

2 T 2

—~25)(2+25)20; £< ~25Uz 225, "3 25

r) 1622 <47= 162 47 =0= 2, = ~ Y& 3y = Y&
=N +

16x2—47<0;—-@<x<@. A A

[34.18.]a) 22 -52>0=>2?-52=0=>z, =012 =5=
N - F

(x=5)z>0x<0Uzx >5. 0 5
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6) 22+052<0=>22+052=0=2; =—05,22=0.=

A
z(z+0.5)<0;-05<z<0. ~0.5 0
B) 2248 <0=>22482=0=12,=-8,20=0= z(z +
m + .
+8)<0;-8<z<0. -8 0

r) z2-232>0=22-23z=0=121=0,20 = 2,3 = z(x—

U
0.

[
ad

—23)>0:2<0Uz>23. 2.3

a) a:2>25:L'=>a:2——25:c=0=>:1:_1=0,:c2=25=>
2 N o
5

(x —25)x > 0;z < 0U z > 25. 0 2

6) 0.3z2 < 0.6z = 0322 - 06z =0=1; = 0,20 = 2 =
T N

0z(z—-2)z<0;0< z < 2. 0. 2.

B) 22<36x=>2%2-36x=0=1x;=0,20 =36 = (z—

-36)z<0;0 <z < 36. 0 36

r)y 02z%2>182=02:2-182=0=>z,=0.,20=9=

i o 2
0.2z(z—9)x > 0;z < OUZ > 9. 0 9

34.20] a) 222+ 52+3>0=> 222452 +3=0=> 1z, =
=-5z2=-1=(z+1)22+3) >0z < -3uz> -1
N - F, |

_3 -1
2

6) —z2—§—%20:>—z2—§—3l6=0:>:c1=——,z2=

=-1=>—%6z+1)?2>0,z=—}
a) ’-5r—-6<0=>12-5c—-6=0=>1 =
= -1l,zg =6 = (z—-6)(z+1) < 0;,-1 < z < 6.
L i U
-1 6 CanenoBaTteibHO LieJIOYHCAEHHbBIE
pewenus O, 1, 2, 3, 4, 5 — wecTb peureHHH.
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6) 22—-6x<T7T=>a2-62-7T=0=2, = —-1,05 =
- N+
=7= (z-7)(z+1)<0; —1<z<T. -1 7 "
- CaienoBaTesibHO HeJOYHCAeHHBIE pelnenus —1, 0, 1, 2, 3, 4,
5, 6, 7 ~ IeBSITb pelUeHHH.
a) z2+7:<30=>22+72-30=0= 12, =
= -10,z2 = 3 = (z - 3)(z+10) <0;-10 <z < 3.
A N
-10 3 - CllenoBaTesbHO HaMMeHbllee
ueJlIoYHCcaeHHoe pelieHne —10.
6) 3xz—22 > -40=> —22+324+40 =0 = z; =
= —5z9 =8 => —(z-8)(z+5) > 0-5< z < 8
= m__;_,
-5 8 CJenoBaTesibHO HaH6OJblIEE
LeJIOYHCJIeHHOe pelleHHe 7.
[34.23.]a) V22— 82+ 7= 22 -84+ 7>0=> 22 -8z + 7=
=0=2>z1=1=T=>(z-7)(z-1)20z<1Uz>T.

R W i
1 7

6) V22 +3z+d=> —22+3c+4>0=> —22 +3x+4=
=0=>z1=-lro=4=—(c—4)(z+1)>0;-1<z <4
= N, - |
21 4 |

B) V22 -6z 4+5 = 22 —624+5>0 => 22 —6z+5 =
=0=2>z1=1Lz=5=>(z-5)(z—-1)>0;z<1Uz>5.

=

N v-z24+z+2 = -z224z2+4+2>0=> -2 +z+2 =
=0=z1=-1,r2=2= —(z-2)(z+1)>0;-1<zx<2.

TN -

-1 9 T

2
Q) V9-122 = 9-22>0=>9-22 =0 >
3.

L.
»>

1 = -3z2 =3 => —(z-3)z+3)>0-3<z<
= EN -
-3 3 -
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6)m=>16x —81>0=16z2-81=0= 1z
=3z =9=>-94zr+9) >0z<-Juz>

ﬁ S =

[ [1=] “

BHO ¢

B) V9zx -1=>9x—1>0=>9x—-1 O=>.1:1
=-iz=31=>08-1)Bzs+1)>0z< -~ fuz>

el

r) W=>4—25z > 0 = 4 — 2522 =0=u
=-2fz=%=-(z-2)(5s+2) > 0;-% <z <

Rl

[34.25.] 2) V2r—2? = 22 -22>0 = 20 — 2?2 =
=0=2z =0z =2= —(z—-2>00<z<2
— {/fr\k ——
0 2
6) \/ﬁ—=> 622 -2 >0 =622 -2r =0 = 13
=022 = 3 = 2t(3z2—-1) > 0;z < 0U=z >

B o
0 1

L= I

3
B) Vhz — 2= 5z —22>0=2>5z—22=0=1; =0,
- {’jf\¥ — >
=5=>—(z-5)x>0;0<zx<5. 0 5
r) V3r2—12z = 3z2 - 12z >0 = 322 — 12z =
=0=2>2=0z2=4=>3z—-4)>02x<0Uz >4

0 4

[34.26.] a) \/(z-3)(z+2)= (z—-3)(z+2)>0= (z -
- z+2)=0=2>1=-2,20=3=>(x-3)(z+2)>0;z<
B N i S

-2 3

—2Uzxz > 3.
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1 - -1) =
6)m=>(2—1:)(z—1)>0=>(2 z)(z - 1)
=0=>zr=1Lz=2=>-(z-2)(z-1)>0l<z <2

- N - ‘

1 2

B) V(4 —z)(z+5)=> (4-2)(z+5) 20 = (4—z)(z+5) =

=0=>z=-5r0=4=—-(z—4)(z+5)>0;,-5<z<4

= N -

-5 4

-
.

)W:(z 6)(2z+3) > 0= (z—6)(2z+3) =

=03 =-3,7,=6= (2-6)(2z+3) > 0;z < -3uz >

ﬁg

[84.27.] a) |/ dors & 4 —55+6> 02— 554 6=
=0=211=2,22=3=>(z-3)(z-2)>0,z<2Uz>3.

ﬁ —_ ﬂ_=
2 3

> 6.

6) \/ =gty = —20%+52-2>0= 222+ 5z -2 =
=0 =31=2>~(z- 2)2z-1)>0i<z<2

- TN -

o >

= ~3:c2 =4 = (a:—4)(:c+3) >0z < -3Uuz > 4
I =

-3 4

r) v/ =5 = —3z2-10z2 -3 > 0= —37% - 10z -

-3=0=2>z=-3z,=-3=>—(z+3)3z+1) > 0;~
-3<z< -4 -3 -1
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[34.28] a) 5z’ >20 =522 -22=0=>21=0,20=% =
ﬁ - T
x@x—%>0x<0Uz>- 2
-“ﬁ>12=>£23~12=0=>x1=—2\/6,x2=.
2v6 = -24) > 0z < -2V6Uz > 2V6.
_7>\ - [<F;
-2v6 2v6
B) dr< -z’ =>12+4z1=0=>11 = 4,70 =0 = z(z +
+ N+
+4)<0;-4<z<0. -4 0
r) %2>$=>%2—%=0=>x1=—%,$2=
= L = 1(822-1) > 0,z < ~Luz > L
V3 9 ! V3 V3

[34.29.] a) 2:c(3:r——1)>4x +5z+9 = —422 4+ 2(3z —
—Dz—5z-9=0=>z=-lz3=5 = (x+1)(2x-9) >

2 I 2
>0;:c<-—1U:1:> 2

6) 3$2+40:c+10<43 gx—11)x=>3x + (z — 1)z +
+40z -33=0=>z1=-B,15=1= (r -1)(4x +33) <

i T N
<0;-B<czr<i1 3 1
BES0]s) F+5-12<0>F+§-12-0% a5 =
= -8z, =6=> (z-6)(z+8) <0;-8< 2z <6
L A N

-8 6
6) = }—x>%=>§+%‘—%=o=>x1;
=—4,zg=§:>1—15-z+4)(3a:—2)>0;x<—~4U:7:>§
N 2

—4 2

3
[32.31.) a) 2% + 1622 - 17 < 0= |y = 2% = ¢%>+ 16y —
—17<0=2>24+16y-17T=0=>y; = —1T,920=1= (y —
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-DNy+17N)<0-17T<y<1l=2<1=3-1<z<1,

+ N+ + N+
~17 1 -1 1

6) y*+ 1242 -64>0 = |22 = y| = 22+ 122 - 64>

>0=22+122-64=0=1) = 16,20 =4 = (z—4)(z +

+16)>0z<-16Uz>4=y?z>4=>y< 20Uz >2

. W . 2 W o
4 -2 2

@

~16
B)zd+622-7>0=> ly=2%=> T2 -T7>0=>Ty> - 7=
=0=2>2n=-lLy=1=>Ty-1)y+1)>0y< -1Uy >
N = F
>Sl=3z2>1=3z<-1Uz> 1. -1 1 "

'ﬁ; _ Wﬂ__;
-1

1
r) 24 +322-28<0= |r=2%|= 22+ 3z -28<0 =22 +
+3-88=0=>z1=-Tre=4=> (-4 (z+7) <
+ - N+

<O-T<zr<4=>> -2<z<2. -7 4

+ N+
-2 2

o

[
:

[34.32]3) -5 > 0= 22— 72+12> 0= 22Tz +12 =
=0=2>21=3,22=4=>(z-4)(z-3) >0,z <3Uzx >4

N - T

3 4

6) - > 0 = 1(-z?+2+20) > 0 =
1(~2?24+2+20)=0=> 21 = 4,20 =5=> —1(z - 5)(z +
3 3

—_ m -5
+4)>0;,-4<z<5. -4 5
(-2 —z+42) =031 =-T,2:=6=>-L(z—6)(z +

T+
-7 6

+7)<0;z<-TUz > 6.
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e < 0 = l(a?-22-15) < 0 =

(£2-22-15) =0=> 2, = 3,22 =5 = (z — 5}z +

+ - N+
+3)<0;-3<z<5. -3 5
\

a) ez >0=>2? -5z 14 > 0; oz 2022 — 5z —
— 14 > 0 — HepaBeHCTBAa PaBHOCHJBHBI.

6) 2+ 63— 16 <0; 22+ 62 ~16<0; D=36+4-16 >
> 0, cnepoBaTeNbHO CyllecTByeT ABa KOpHA. Bo BTOpoMm
HepaBeHCTBe OHH BKJIIOHAIOTCA B OTBET, 4 B NePBOM — HeT,
'3HAaYMT HEPaBeHCTBA He PAaBHOCHJIBHH. B) 2 -6+ 8>0;

1 2 -
7 6278 = T°—6x+8 > 0 — HepaBeHCTBA He PAaBHOCHJIbHHI.

3 2 2710 2
F) m(():?'z —Tr—-10 <0, ——'—'3—'—'—*<0:>.'L' —

— 7z — 10 < 0 — HepaBeHCTBa PaBHOCHJIbHHI.

3434.]a) 2 +52-8<0=>12+5z2-8=0=>1, =

= 3(-5—VB7),22 = $(VB7-5) = a2+ 5z -8 <

<0;5(-5-Vvb87) <z <1 (VB7T-5) = —-62...3<z<
_ + - N+

<127... 1 (_5_ vEPR (VBT —5) Bcero BoceMb pellre-

HHH.

6) —224+102+15>0=> -2 +10c+15=0=>1, =5 —

~2V10, 23 = 5+2V10 = —22+102+15>0; 5—2v/10<z <5+

_ m —

+24/10=> -13...<z<11,3.... 5-2/i0 5+ 210

Bcero TpHHapuaTh peileHHH.

[34.35.]a) 22+ 10r < -12=224+10z+12=0=>1; =

= —5—113,zp0 = V13 -5 = z2 4+ 10z + 12 < 0;—

5-V13 <z < VI3-5 = —-85...<z<-15....

N’

Uil ™3

P
>

+ m + _
-5 — V13 V13 -5 l HauMeHblllee LeJIOYHCJIEHHOe

peineHHe —8.

6) 352 + 52 <4 = 322 +52 -4 = 0 = 1, =
= %(—5—@)@2 = 3(V73-5) = 3z + 5z —4 <
<0;3 (-5—-V73)<z<l (V73-5) = -23...<z<06....
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-\ +,

D
-~ +

\/—! (/73— 5\ Haubonbinee uenoducieHHoe
eme
m a) D>0= D=4(p>+3p—-18) > 0 =
4(p*+3p~-18) =0=p; = —6,p2 =3 = 4(p—3)(p+6) >

S N i:
—-6Up > 3. 6 3 6) D =
=0=>p1——6p2 3;8) D>0=6<p<3.
a) D>0= D=4(p"-2p-24) >0 =>

\
L
3
N

4(p® - 2p—24) =0=p, = —4,p = 6 = 4(p—6)(p+4) >
2 R .
>0p< —-4Up > 6. —4 6 6) D=

=0=>p=-4p2=6;B) D>0=>-4<p<6.

[34.38.] 2) D>0= D =36p>—36>0=36p? —36 =

=0=>p1=-1,pp=1=36(p—1)(p+1)>0;p< —-1Up>
N - F

> 1. -1 1 6) D=0=>p1=-1,p2 =

=1,B)D>0=> — 1<p<1

-D<0 a) (p—1)z2 —4.'c+5 0= D =-4-(5p—9) <

<0=>—-4(5p—-9) = 0=>p-——=> —4(5p — 9)<0p>

6) (p — 15)z2 +4pa:—3—0=>D—4 4p® + 3p — 45)

<0=>4(4p?+3p— 45)—-0=>p1 Bp=3=4p-

—3)(4p+15)<0 L<p<s.

B) (2p + 3)z2 —6z+8= 0= D =—4(16p+15) <0 =

—4(16p+ 15) 0=>p=-2 = —4(16p+15) < 0;p > —

r) (3p —5)x2 — (6p — 2)x+3p 2=0= D =12(5z - 3)

<0=>1252-3)=0=> 29 = 5=>12(5a: 3) <0z < 3.

[34.40.] 2) 22— 62 +p*=0= D=-4(p*-9)>0= -

—4(p?—-9)=0=p; = -3,p2=3=> —4(p—3)(p+3)>

_ m .

>0;-3<p<3. -3 3

6) x2—12px+3p 0 = D = 144p%+12p>0 = 144p2+12p =

=0=p; = —75,p2 =0=12p(12p+1) >0;p<— L Up>0.

TTFEN — '('+ .
0
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B) 22 —4r—-2p=0=>D =8p+2)>0=8(p+2) =
=0=pips = {— 2}=>8(p+2)>0p> —2.

r) 2+ 2pz+p+2=0= D=4p°—4p—8>0 = 4p° —4dp—
-8=0=p = —1,p = 2 = 4(p—2)(p+1)>0; p<—1Up>2.

-1 2

a) 3pz® —6pz +13 =0 = D = 12(3p® — 13p) >
>0=12(3p2—13p) =0 = p1 = O,p; = 18 = 12p(3p -

—-13)>0;p<0Up> . 0 13 -

6) (1-3p)a® 4z ~3=0=D=—4(0p-T)>0= -
—4(9p 7)—0=>p—9=> —-4(9p-7)>0;p< 5.

B) pz? —3pa:—2—0=> D = 9p? +8p>0=>9€2+
—O:>p1———p2—0:>p(9p+8)>0p§ —5Up

_\ _ /‘_

r) (p—l)a: —(2p 3z + +5 =0= D= 29—28p2
>0=29-28p = O=>p— 35 = 29— 28p>0p<
z-20{z-p)<0=>m=2=>z0=p 1)p<2
Tpu uesnouyHc/eHHHX 3HayeHHs B 3ToM caydae —1, 0, 1.
CaepoBaTesibHO p € [—2;~1), HO Tak KaK p — 1eJoe, TO
p1 = —2. 2) p>2. Tpu UeNOYHCIEHHHX 3HAUYEHHS B 3TOM
cayuae 3, 4, 5. CnenoBatesibHo p € (5;6), HO Tak Kak p —
11es0e, T0 p2 = 6.

12<9p? = (z—3p)(x+3p)<0. OnHO LENOUHCIEHHOE
3HaieHHe B STOM caydae: T = 0. CnenoBatesbHo —1 < 3p <
<1z -3<p<j}

[34.44.] 1 aman: Hyc'rb Z — AJNHHHA TNPAMOYFOJbHHKA,
torpa: (x —2) — wupHHa, z(z — 2) — ero nJowags. Tak
Kak IJolaabp He 6oJiblie 224 cM?, mosyyaeM HepaBeHCTBO
z(z — 2) < 224. 2 aman: z? —2x—224<0=>x12 =1+
+v14+224=1%£15,21 =16, 2 = —14 = —-14 <z < 16.
3 aman: OquunHo, yto noaxoaHt 0 < z <16, HO TakK
KaK wHpHHa Gosbwe Hyas £ — 2 > 0,z > 2, To noJyyaem,
4TO JIHHA NMpPAMOYTroJbHHKa 6oJiblie 2 CM, HO MEHblle HJH
paBHa 16 cm. OTBeT: AJHHA NPAMOYTroJibHHKA Gosibiie 2 cM,
HO MeHbllle HJH paBHa 16 cMm.
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’ 1 aman: Tlyctb x — cTopoHa kpaapara. Toraa
2z yABOEHHas Molianb KeBaapara, (r+6) u (z +
+ 4) — cTOpoHH mnpsAMoyroJbHHKa, a (z + 6)(z +4) cM
2 — nnowans. Tak Kak Naolafb NpAMOYroJbHUKA MeHblle
VIBOeHHOH MJOWany KBagpaTa, To (r + 6)(z + 4) < 222,
2oman: 22 -10—-24z > 0=z = 12,20 = -2 3> T €
€ (—00; —2) U (12; +00). 3 aman: OueBHLHO, YTO MOAXOAHT
z > 12. To ecth cTopoHa KBagpaTa Gosee 12 cM. OrtBer:
Gosee 12 cM.

1 aman: 3a 2 u nepsas rpynna npowna 2 -4 =
= 8 kM. [lycTb  — HCKOMoOe BpeMsi, TOra nepBasi # BTOpas
rpynna OKaXKyTCH 3a 3TO BPeMs Ha paccTosHHK (8 +4z) KM
OT BepLHHH npsAmoro yraa. [To teopeme Iugaropa uaiinem
KBafpaT PaccTOsHUA Mexay rpynnamu: (5z)2+(8+4z)? km?,
TaK KaK TPyNnb JOJDKHE HAaXOOHTCA Ha PacCTOSIHHH He
Goabure 13 kM, noityaem (5z)% + (8 + 4:1:)2 < 169. 2 sman:
2522 + 64 + 1622 + 64z — 169 < 0 = 41x? 4 64z — 105 <
<0=>z1=1z=-20= 28120<:c<1 3 aman: OueBHaHO,
uyro nogxogHT = <1. To ecTb HckoMoe BpeMmsi He Gosee 1 u.
OrTBeT: He GoJiee 1 u.

§35. IIpubankeéHHbIe 3HaYEHNN

AeHCTBUTENbHBIX YHCEJ

35.1./a) 2,71 28;6) 1,21 1,3; B) 3,9 1 4,0; 1) 3,9 1 4,0.
35.2.]a) vV6=244...;241u2,5;6) 2— f|—064 06
u0,7; 8) [12—-v3] = 10,26...; 10,2 u 10,3; 1) £ —0,91.
094 1.

a) V3=1,732...; 1,73 4 1,74; 6) v/2—1 = 0,414. . ;
0,41 u 0,42; B) 5—+/7=2,354..; 2,35 u 2,36; r) %
=0,666...; 0,66 u 0,67.

a) v5 =2236...; 223 u 224; 6) V11 -3 =
=0,316...; 0,31 u 10,32; B) 6 — /8 = 3,171...; 3,17 u
3,18, 1) 15 =0,789..; 0,78 u 0,79.

a) V11 = 3,316...; 3,31 u 3,32; 6) |2— V10| =
=1,162; 1,16 u 1,17; B) |5 f| = 3,585...; 3,58 u 3,59,
r) 12 =0,705...; 0,70 u 0,71.
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a) \/—5 = 3,8729...; 3,872 u 3,873; 6) VI9 -6 =

=1,6411...; —1,642 u —1,641; B) 1 — /8 = 1,8284...;

—1 829 u —1,828: r) & =0,1578...;0,157 u 0,158.

) VIB+VEB4/32 = 3v342v3 442 = 9 12,T;
48+\/1——\/7—5:4\/§+2\/§—5\/§=\/§z1,7.

a) V2T+V75—147 = 3v/3+5V3-7v3 = v/3=1,73;

6) 0,5v/200 — vV98+1/162 = 52— 7v2+3V2 = v2=1,41.

[35.9.] a) |[v2—14|; 6) |7 —3,14]; B) |3 —1,57; 1) [V3-1,73|.

a) 01\/20 — 2,/0,08 + 4,/0,5 — 0,4V/50 = V2 —

-2,/0,00-2+4. f —0,4v25-2=+v2-2.02v2+ 22—

-04-5v2=v2-04v2+2v2 - 2/2=0.6v2=0,8;

6) 5\/f—-\/_+\/50 —0,2v/3215 = v/5— 3 -2/5+10v5 -

—0,2-25v5 = v/5 — V5 + 10v/5 — 5\/5 = 5/5 ~ 11,2;

B) V176 — 2v/99 — /891 + /1584 = 41/11 —6/11 — 9/11 +

+12V11 = /11 3.3;

r) v1,25 — £ +/245 + /180 — v/80 = 0,5v/5 — 15+ 6v5 -

— 45 =2V5~4,5.

[35.12.] a) \ﬁ,—\/zg—12\/§=\/3—\/20—12\/3+9=

\/3—,/(2\/5—3)2 = \/3—|2\/‘—3
= V3-2v6+3 = V1-25+5 = /1-VB)? =
=1-v5 = v5-1%~12 6) \/5 \/13+\/_=

= Ve-vBras = sy JuerEr =
= 5o nt2va] = VEoT1-2VE = VA-2/3 =
=V3-2vB11=/(V3-1)2=|v3-1]=v3-1=~0,.

§36. CraHpapTHBIA BHA YHCJA

a) 100 = 102 6) 10000 = 10%; B) 1000 = 103
r) 10000000 = 107.

36.2.] a) 0,001 = 10-3; 6) 0,1 = 10~1; B) 0,00001 = 10~5;
r) 0,0001 = 104
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a) 2300 = 2,3 - 103 — nopanok pasen 3; 6) 75000 =
=7,5-10* — nopsnok paseH 4; B) 12 = 1,2-10! — nopsnok
‘paseH 1; r) 620000 = 6,2.10° — nopamoK paseH 5.

36.4.] a) 0,0035 = 3,5-10"2 — nopamok pasen —3;
6) 0,00007 = 7-107° — nopsnok paseH —5; B) 0,00024 =
=2,4-10"* — nopsnok pasen —4; r) 0,91 =9,1-1071 —

NnopsAOK paBeH —1,

a) 350-102 = 3,5-10%: 102 = 3,5- 10* — nopsamok
paBeH 4; 6) 0,67-10° = 6,7-10"1.10% = 6,7-10% — nopsanok
paBed 2; B) 85-10* =8,5.10-10* = 8,5 105 — nopanok
paeeH 5; r) 0,015-102 = 1,5-1072-102 = 1,5-10° — nopspok

paBeH 0.

a) 0,73-10° =7,3-10"1.105 = 7,3- 104 — nopspok
paseH 4; 6) 512-10% = 5,12-10%.10% = 5,12-10° — nopsinok
pageH 5; B) 0,43-10% = 4,3-10"1-10* = 4,3-10% — nopspok
pasen 3; r) 3900-10% = 3,9-10%-10% = 3,9-107 — nopsnok

DaBeH 7.

a) (0,2-10%)-(1,4-1072) = (0,2-1,4) - (10%- 1072) =.
=0,28-10° = 2,8-1071:103 = 2,8-102; 6) (2,4-10%)-(0,5x
x107%) = (24-05)- (10°-10~3) = 1,2-10% &) (37 10~1)x
x (7-10%) = (3,7-7)- (1071 - 108) = 25,9 . 10" = 2,59 - 10x
x 107 = 2,59-10%; 1) (5,2-104).(3-107%) = (5,2-3) - (101x
x 1075) = 15,6 - 10° = 1,56 - 10 - 10° = 1,56 - 10'°.

a) 0,2-105+1,4-10% = 0,02-10%+1,4-10% = (0,02 +
+1,4)-108 = 1,42-10%; 6) 7,8-10"147- 10? = 0,0078 - 102 +
+7-102 = (0,0078 4+ 7) - 10% = 7,0078-10%; B) 5,2-103 —0,5x
x10? = 5,2.10% - 0,05- 103 = (5,2 —0,05) - 103 = 5,15 - 103,
r) 6,1-102-9.10-4=6,1-10"3-0,9-10"% = (6,1 —
-0,9)-103=5,2-10"3

a):——h,gggo? =15-3-1071 = 25.107? = 2,5-107%;
6) 2= = 0,75-10% = 7,5-10'; 8) FEaly = 20x
x 1013 = 2.10™ r) 141077 _ 08.10711 =8.10712,

2,89.10-%)-(0,2-10° 289.10-7-2.10?
a) ¢ 3,4-1)0(—9 ) = 893:11?10—100 =17-10° =

17106 02510~ T 2510-17  _ g 10-30.

= 1,7-106; 6) mami—= = B Ior = 01077
6,310~ __ 6310°  _n'1.10-13 — 10—14.

B) 015100 (2101 — T5i004p10- = 0,1-107° =107"%;

(2-104)-3-(9,6-107) _ 1.10712.96-10° Y _25
I‘) 0,2410%° =4 24.101% =0,5-10 =5.107%°,
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a) a={1,4-10"2)-(5-1071) = (1,4-5) - (107?x
x 10~ )_= 7-1073,b = 6-1073,cnenoBaTenbHO a > b; 6) a =
= %’f—i})g_—,,- =1,2-1073,b =1-1073, crenoBatesnbHo a > b;
B) a = (4,2 109) - (2-10%) = (4,2-2) - (10°-10%) = 8,4
x 107,b = 70 - 107, cnenosatenbto a < b; r) a = 3410 =
=0,6-102=6-10!,b=7- 10!, cregoBatesbHO a < b.

a) nopsfoK paBeH 4; 6) MopsANOK paBeH 1; B) NOPAMIOK
paBeH 3; ') NOPAAOK paBeH —1.

a) mnopsnoK paBeH —3; 6) NOPSNOK paBeH —6;
B) MOpsloK paBeH —1; r) nopsnok paseH 0.

IMotpe6yerca 7,231 -10° : 64 = (7,231 - 105) : (6,4x
x10%) = (7,23] : 6,4)- (106 101) = 1,129843-10°~112984,3,
OKpYIJIfif .0 LeJibiX nojyuaeM 112985 BaroHa.

a) 1 cyTku = 8,64-10% ¢; 6) 2,4- 1075 MM pr. cT,;
B) 1 kan =4,19-10% klIx; r) 1 ¢ =2,778-10~*

36.16.] INycts = = a - 10°, rie 1<a < 10: a) :132 (ax
x 10°)% = g2 - 10'%; nopsinok a®> — 0 WaH 1, cenoBaTesbHO
MopsaoK 2 paBeH 12 uau 13; 6) z° = (a - 10°)° = a?x
x 10%; nopsizox a3 — 0—4, cienoBaTeqbHO MOPSIOK T°
pased 30—34; B) \/z = Va - 100 = \/a - 103, MopAAOK \/_ -
0, C/lel0BaTe/IbHO MOPSIAOK /Z paBeH 3; 1) L = 1w = Lx
x 107% nopsinok 1 — —1 wmim O, C/IEI0BATENbHO HOpﬂlIOK
paBeH —7 HJH —6; ,

Myets m=a-10‘4, an=5b-103,0<a<10wH
0 < b<10: a) mn=ab-1071,0 < ab < 10?2 — nopsinok mn
paBeH —1 uau 0; 6) m4+n=a-10"4+b-103 = (@-1077 +
+b)-10%,(a- 1077 + b) < 10 — NOpsILOK M + M paBeH 3
B) m+10n—(a 1078 +b)-10%,a-1078 +b < 10 — nopsinok
10m + n paseH 4; r) 0,lm + 10n = (a - 107° + b) - 104, ax
x 1079 + b < 10 — nopanok 0,1m + 10n pasen 4.

[36.18.] Iycts s = a-10%, a t =b-10%, 0<a <10 u
0 < b < 10: a) st = ab-10°%0 < ab < 100 — nopsinok st
paBeH 6 uiIH 7; 6) 100s+t = (a+b)-10%,1 < (a+b) < 20 —
nopsinok 100s +t paBeH 4 unu 5; B) 0,01s+t = (a 1074+
+b)-10%,a-107% + b < 10 — nopsnok 0,01s + ¢ paseH 4,
r) 0,1st = ab-10%,0 < ab < 100 — nopsifAoK st paBeH 5 HJH
6. :
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[Tpu6AuXKEHHO BhLIYMCAAS MoOAyyaeM: a) TOPANOK
npou3BefeHuss 18, nopsaok uyactHoro 0; MOPANOK CYMMH
9; 6) NopAOK MpoM3aBedeHHsi —13; MOpAZOK uacTHoro —I;
nopsiAok CyMMbnl —6; B) nopsiaok npousBenenHs 10; nopsuok
yactHoro 0; MOpPSAMOK CYMMBl 3; T') MOPAAOK MPOM3BeAEHHSA
—10; nopsinok yacTHoro —1; mopsANOK CyMMhbl —5.

JomamHAA KOHTpoJbHasd paGora Ne 5

Bapmuanr 1

8245 4 1032 > 2247 o 15 (32 + 5) + 21 - (10 — 3z) >
> 35-(2¢+7) = 452+75+210 - 63z > 702+ 245 = 88z <
<404$$< 11
[2.] 2% —8z/z+18 = 2B —8:1:\/_+16+2— (x/T—4)%+2 > 0.
3.] 4z’+z—3361 < THIT o 9452 +6z — 152 +3< 2% +
+ 34 = 2222 9x—31§0=>a:1 —1,29 = 22 = 8(ar:+

+m+

31 i
+JX%x—3D§O—J<xSm 21
. : LA
ITHANNN ?
O
N
SO "
TNSN N
BB A SN
AR ]
RN -
SRR
VAV ARRRDN =
AARRRSGY \: | ;
AR AN i)
2
¢ —Tx+122>20
5] Va?-Tz+12 - 22 = {7, =
Torex z“+2x #0

{f:; o B2 sae(-m-nU-20 UG

ﬁi+aﬂ.

6.} a) f(—5) = —% =04, f(0) = 0] — 3= —3. f(7) — me
onpeeJieHo. B) oénacn onpenesieHus: £ <6; y > 0 npu T €
€U(3;6]; y < 0 npu z€(—00;3),y =0 npu =z = 3; PyHKUHs
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HEenpepblBHa; Ymin = Y(0) = —3, Ymaz = Y(6) = 3; PyHKUHUS
BhINIYKJia BBepX Ha OTKpPHITOM Jyuye (—oo;—1); $yHKIHA
yOBIBaeT Ha OTKPHITOM Jydye (—oo;—1) M BO3pacTaeT Ha
otpeske [0;6].

j_f+V— 2\/_5—4f+4f—10f -2V3| =
=23~ -3,5

(2,345 - 102) (3,564 - 1073) ~ 8- 10~ — nopsagok npo-
H3BE€ACHHS DaBEH -3.

Bapuanr 2

Tp _ Wetl) %ol 13- o 147 11z — 11 < 62 -
—2+ 39+3a:=>6:1:>30=>:c>5
[2.] 3 ~10:c\/—+26—(x\/_— 52+1>0.
[3] itz 2ote > 320HT o 3052 4102 — 16+ 562 > 1222 +
+68=>18:1: +66:c 84>0=>9:c +33z—-42>0= 322+
+1llz-14>0=> 2=~ 72=1= Z(z—1)(3z+14) >

>

j
'%

wlx
—

20,z <

!
[
-
8
v
—
|

Y, /Ef
"/
/o

Y7 AKAAN S
L gy
S

SRS

POV III S IV,
L LA AL
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2
¢+9z+14>0
[5.] V®+9z+14 z?zﬁ+3=>{

22 —4x+3+#0
{;(:;12);:6;37) >0 = z € (—o00; =T U[-21)U(1;3)U

(3; +00).

st

et

>
364 “'é 27T

a) f(=7) = (-T2 -2 =47, f(0) = 2|0 -2 = -2,
f(5) =2|5| — 2 = 8; B) obnacTb onpeue.neHHﬂ: z<6,y>0
npui 2 < -1 1<z<6, y <0 npu z€(—1;1) y~0 npu
z = +1; QyHKUHMA HENpPEPHBHA; Ymin = Y(0) = —2, Ymaz —
HEe CYILEeCTBYeT; QYHKLHS BHINYKJa BHH3 Ha Jyuye (—oo;—
—2]; pyuKkuus y6uiBaer Ha sydye (—oo;0] W Bo3pacTaeT Ha
otpe3ke [0;6].

7.] 2v/5-v125+0,5v20 = 2v/5-5v5+v6 = —2v/B=—4,5.
8.] (4,115-10%) - (1,234-107%) =~ 5. 103 — nopsimok mpo-
H3BeJIeHHs paBeH —3.



I'naBa 6. HTorosoe nosropeHue
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et
T
L
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2.

7 \ " 4+=r2 2 6 1
e N o] =
/ \ r.N
E REFEE 5
R i v &gl i bt X e A S
b £ e “ Topd e o
bl il b 4 i Al b dd e L

) y=(z—2)2

5] a) y=2-(z—-4)2+3,6) y = -%.-(z+3)?%+2
B)y=_ ‘(-’15+1)2—4; r)y=1’5,(z__2)2+1
[6]a)y=:25:6)y=S43B) y=+L ) y=5-2
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-fi)3/—2-'£2 6) y=—(z+3)?% B y=2-3; 1 y=
=(z—2)?-4.

8.]a) y=-%,6) y=:%;8) y inz;r)y—{%—l
a) Koopnunaru (2;1), z = 6) Koopaunata (—1;3),
= —1; B) KOOlePlHaTbI (—6;8), £ = —6; r) KoopauHnarhl
(2;-8), z=2.

0] a) -%2=-3=>%2=83=qa-5=6a=5a=

= -5=a=-1; 6) “;%—2#4a—a+9=>3a=
=9=>a=3.

[11.] a) -———2=>b——8=>f(2)-8—16+c——8=>c—
=0;6) —L=-4=>b=24= f(-4)=-48+24-4+c=
—3=>c——45

EERRErS RN
a) (—o0;1] — tpyHKu,uﬂ

y6b15ae'r [1;00) —
(QYHKLHS BO3pacTaerT;

6) Ymin = f(l) = -

6) z € (—oo; 0] U [6; —1-’00)
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@a) 1) (0; 12% 2) 2 =0; 3) T z€(—00;0); L z€(0; +00);
4) Ymaz = 12 (): —oo 12];

6) 1) (2;0); 2) £ =2; 3) Tm€(2 +oo) T €(~00;2); 4)
Ymaz = 0; 5) E(y) = [0; +00).

B) 1) (1;4); 2) x=1; 3) tz€(~o0;1); | z€(1; +oo) 4)

maz = 4; B) E(y) = (—o0;

r)l) (51); 2) z=1; 3)T:1:€(1 +00); | z € (—o0;1); 4)
Ymaz = 1; 5) E(y) = [1;+00).

a)
fry \ i
P A \ G/ A
et LS L RN SE\EAREE
I \ /
i | p
1 ]
. J i 5 4 Py
y=0nmpprz=1nz=2>5; y=0nppz=-9 4
y>0npuz€(1;5); y<0 z=-1; y <0 npu
npu z € (—o0;1) U (5; +00); z€(-9;—1) y> 0 npu
z € (—00; —9) U (—1; +00);
B) ﬁﬁl )
o 1
\ q
s \
- ; \
iy gy | %] ) \
— >
BB 1S s
1 1
il |
y=0npuxz=-3 H y=0npu z=—1H T =>5;
z=-1;, y> 0 npu y > 0 npu z € (—1;5);
z € (—00;—3) U (—1; +00); y < 0 npu
y <0 npu z € (-3;-1); z € (—o0; —1) U (5; +00).
a)y=2-(z+1)2—8; Ymaz = 0; Ymin = —8; 6) Ymaz =
= 0; Ymin = —3; B) Ymin = —6, Ymaz — HE CylleCTByer,

" T) Ymaz =8, Ymin — HE CYLIECTBYeT.
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1) U (4; +00) ;
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Soeyn Ty e

21.] 2) 222 -8+ (5-m)=0=>D =64 —4-2--(5—
—m)=8m+24. npy D =0 = m = —3 — OOHH KOpeHb;
npH m > —3 — [Ba KOpHS; NMpU m < —3 — HeT KOpHeH.
6) -3z —122=7T—k=0=>322+122+k+7=0=>D =
=144-4-3-(k+7)=60—12k. i py D=0=>k=5 —
OAHH KopeHb; Ipi D > 0 = kK < 5 — nBa KOpHA; MpH
D < 0= k>5 — HeT KopHeii.

i Azl ]
i ’

“ - \ e

=

1

a) Ymaz = 35 Ymin = 0,5 a) (35:0);
6) y € (0;3). 6) |z € (—o0;3) U (3; +00).
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T
a) D(y)
6) (—oo; 3)U(3 +00). = (—00; =3) U (—3; +00);
E(y) = (—o0; -
—2) U (=2;+00); 6) 1 D(y);
B) (—3;-2); r) z=-3;
y=—2.

a) 1) (—00;0)U(0;+00); 2) (—00; +00); 3) | (—00;0)U
(0; +00); 4) (0;4); 5) y=4; 2 =0; 6) 1) (—o0; 3)U(3; +00);
2) (—o0;+00); 3) 1 (—00;3) U (3;+00); 4) (3;5); 5) y =
=5 =3, B) 1) (—00;5) U (5;400); 2) (—o0;+00); 3)
1 (—00;5) U (5;+00); 4) (5;0); 5) y=0; £ =25; r) 1)
(—00; —1) U (—1;+00); 2) (—o00;+00); 3) 1 (—o0; ~1) U (-
—1;+00); 4) (-1;-2); 5) y=—-2; z = —-1.

27]a) y=-3;6)y=4p) y=-g: D y=3

28.] a) npunagnexur — —2¢— = 100; 6) NpPHHALIEKHT —
P 3,914 P

—(v2)? — V2. (=v/2) + 15 = 15; B) He NpPHHALNEXHUT —
1—8; # 1,2; I) He NPHHAAJNEXHT — ﬁ_——}ﬁﬁ —V7-VT#6.

0415

@. a) Ymin = —6; Ymezr — He CYLIECTBYeT; 6) Ymin =

= 4; = 4. B) Ymin = 10; = —4; T) Ymin — He
) yma:z: 3’ ymzn ? yma:: ) ymzn

LWECTBYeT; y,mm = 0;
a) y==c —6x—7—(x—3)‘-’—16 — ) (—00;3) u
1 [3;400); 6) y = —2?+22+5 = —(2—1)2+6 — | [1; +00)
u 7 (—o0;1].
@ a) Ymin = 1—6\/5; Ymaz = 1"4\/5; 6) Ymin = 6\/—“
— 9% Ymaz = 6vV5 — 7,5 B) Ymin = 2V3 = 2 Ymaz = &
I‘) ym'i,n=_5; ymaz=10_6\/6
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"r1=—-2,r2=123=4"
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y= Onpnz—m2 y>0an y =3 npu z.;.();y>3ﬁi)ﬂ
z € (1;2); y< 0 npu .'z:e(02) y < 3 npH
me(—oo 1)U(2 +00) ( ooO)U(2+oo)

Y= Onpﬂz_”—l;y<0 y.“=—2npnmv—0 y€ 2
npu z € (-1;0); y >0 npy  npu z€ (—2;0); y > —2 npu
z € (—o0; —1) U (0; +00) z € (—00; —2) U (0; +00)
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z - T

&

3,8:_;6 _‘4.-:'_22-_ 2 46 iy//z :; 6 '
4 T 4l
T € (—o00;0] - - - oz €(—0;2
_ﬂ_] -~ . .

a) Ymin = =9, Ymar — HE CYLLECTBYET; 6) Ymin =
= —V5; Ymaz = -V2; B) Ymin = 2; Ymaz — HE CYyLLECTBYeT,
I-) Ymin = \/§+ 1; Ymazr = \/6+ 1.
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a) (=3;0) u (0;1); 6) y <0  a) D(y) = [1;+00), E(y) =
npu z € [-4;-3), y >0 = (—00;2];
npu z € (—3; +O°); 6) Ymin = —1, Ymaz = O];
B) z €[0;12); r) [1;2]. B) z=2; 1) z € (5;+00).
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P P N
y>0npu z€(0;4], y<0 y>5 npu z € [4;+00),
nmpH z € (4; +00), y < 5 npu z € [0;4),
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BIREEFE

LLoie b

a) Ymaz = 4;

6) 4z € (—o0; 4], 6) T = € (—00; —3),
trzed+o);B) z1=—-1 Jze[-3;4+); B) 21 =-T
uz2=09,r)y>0 npu Hzo=1;T) y>0 npu
T € (—00; —1) U (9; +00), z€(-7;1), y <0 npu
y <0 mpu z € (-1;9). z € (—00; ~T) U (1;+00).

a) Ymin = 0 Ymez = \/i; 6) Ymaz — '—(4— \/i),
Ymin = —3; B) Ymaz = 5 Ymin = 5 — V3 ) Ymin = —2;
ymaa: = \/5 4
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o =1, 33 =2+
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a) f(0) =5, f(=3) = 38, f(2t) = 12t2 — 4t + 5,
fz+2)=3.-(z+2)%-2-(x+2)+5 =322+ 10z + 13;
6) f(1) = =2, f(-2) = —23, f(3z) = —36z% — 9z — 1,
flx—1)=-4-(z—-12+3-(x—1)-1= -4z + 11z - 8.
a)f( =0, f(8) = \/_f05x)=\/—0,5a;"/:1,f(w2+
+1) = = |z}; 6) f(0) =2, f(-2) = v2, f(4z) =
=\/4m+4=2\/:c+1; f(z?2+4z) = Va2 +dc+4 = |z +
+ 2.

[66.]a) fz+2)=flz—1)=(x+2)?-3-(z+2)+2=
=(z-12-3--1D)+2=(z+2)?-(z~1)-3x
X(z+2-z+1)=0=>(x+2-2+1)- (z+24+2-1)-
-3.3=0=232r4+1)-9=0=>2z+1=3=>z=1;
6) fz+1)=flz-3)=>(z+1)2-5-(z+1)+6=(z—
-3Y2 -5.(x-3)+6=>z°+2x+1-5x—5=2%—6z+
+9—-5x+15= 8z =284 =z =3,5.
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a) f(z?—-2z) = f(z+4) = Vo -2z — 1 =z + 3,2>
3=22-20-1=2+3=222-32-4=0=z¢c(-1;4);
) f(z?+52) = f(z —5) = vVl -5z +4 =z -1,z >
>1=>z?-5c+4=z—-1=>z22-6z+5=0=>z¢€(1;5).
[58.] a) f(:c—-l)—f(3z -3z) > Sy = gy =

1 3z—(z+1) _ _
(:c—l)-(z+1) 31:(:1: N — =0= %(éi—% 0=2r—-1 =

=0=z=005 6) f(a: ~-2z) = f(& - 2) = Zhg =
=y a2 E@-)=2=c=2

a) fz+1) < flz—-2)=>(z+1)2-8-(z+1) -
- 9<(z-2°%-8-(z-2)-9=>2z2+2x+1-8z —
—8<az?—-4z+4-8x+16=>62—-27T<0=>x<45
6) fz—4)>fz+2)=(z—4)?%—-6-(z—4)+8>(x+
+2)2-6-(z4+2)+8=>22—-8r+16—6x+24> 2%+ 4+
+4-62—12=> —12c+ 48> 0=z <A4.

[60.] a) f(z+3)> f(0)=> (z+3)2+7-(z+3)2+12>
>12= (2+3)-(z+10) > 0 = € (—o0; —10) U (-3; +00);
6) f(z-1)<f(1)=>(z-1)2-4-(z-1)+3<0=> 2% -
-62+8<0=>(z—-2)-(z—4)<0=>z€(2;4].

[61.] a) y(3) < ¥(1,72); 6) y(3—v?2) <y(3+v2); B) y(4) <
<y(3\/_ )i t) 4(0,8) > y(5).

v

=)

| \—00,0) i) [0, 2] E(f) = [-9;+400),
1 (~00;0), | [0;2].
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Dok d

a) f“; 2: (0),}_(0) = et ,01.1“.H Ko_pe_ﬁ Lo
= —4, f(3) = —10; 6) aa, p € (—00; —1) U (15 4+00);
HeT, Aa, ABa KOpHA — p = %1, TpH

KOpHA — p € (—1;1).

212, £ <0 1—(z+1)? -3<z<0
[65.] a) 6)

4
E,O<$S4

vz, z>0
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(74]a) 22 +6x=0=>z(z+6) =0 =2, =0, 22 = —6;
6) —3z2 = 182 = 3x(x +6) =0 = x; = 0, 2, = —6;
B) 72 - 120 = 0= —z(z+12) =0 =2, =0, z5 = —12;
r) 4z =8z =>42(z-7)=0=>21=0, 22 = 7.
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a) 32 =27 =122 =9 =z = £3 6) 18 — 622
=0=22=3=2=+V3; B) 24 — 622 =0 = z2
=4=>z=42;r) 522 -30=0= 22 =6 == +6.
a)—5:1:2=O=>m=0;6)32+8:1:2—0=>a: —4
HeT kopHed; B) (3z+4)2 =0 =2 = —§; r) —da?
=40 = %2 = —10 — HeT KopHeii.

a) 622 —132~15=0:a=6, b= —13, c=—-15, D =
= b*~4ac = —132-4-6-(—15) = 529; D > 0, nBa pelueHus,
19 = —b:;f_ 13588 11 = -2, 12=13; 6) —522 — 27z +
+5 =0 a= -5 b= 27, ¢c =56, D =b?— dac =
=272~ 4. (- 5) 56 = 1849; D > 0, nBa pelneHusi, T2 =
= VD 2 g = -7, 7y = &5 8) 0224402416 = 0;
a=9,b=40, c=16; D = b* —dac = 40 —4-9-16 = 1024;
D > 0, aBa pemeHHﬂ T = bi‘/ﬁ = =282 gy = 4,
Ty =—5T) —3z2+ 162+ 75=0: a= -3, b = 16, c_75
D= b dac = 162 —4- (=3)-75 = 1156; D > 0, nBa

—bt —16434 25
pelleHHus, Iy o = 2(;/_— 53y L1 = -3, z9 =

(78.] a) —x? +4x—1=0.a——1,b—4,c=—1,D=
=b°—4dac=4%—-4-(-1) (1) =12; D > 0, aABa peleHus,
$12=_bf,)/_ _24%21{, T =2—-3, 12 =2+ V3
6) 422 - 10z +5=0. a=4, b=-10, ¢c=5; D = b* —

—4dac=—-102—-4-4-5=20; D >0, ABa pelUeHHS, T1 2 =
— —b:t\/_ 1012\/', T = ‘11(0_\/3)’ x2___(5+\/—)
B) z2 +6x+2—0 a=1,b=6, c=2 D—b2—4ac—
=62—4-1-2=28; D> 0, 1Ba pelleHHs], T) o = bi‘/_—

_Gﬁ‘ﬁ,, —3—V7, 29 = V7-3; 1) =522 —6:c+1—0
-5, b=-6,c=1;, D=0 —4dac= —6%2—4-(-5)x

=56; D > 0, nBa pemeHHﬂ, Ti2 = ‘bi:/_ = 62#&/5_)-,

} (3 - VI, 7 — 3 (VI -3).

a) 4r? +28£E+49—0 a=4,b=28 ¢=49, D =
*4ar—282—4 4-49 = 0; D = 0, ogHO pelueHHe
2 =38 =1 0) “32? — 2z —49 = 0: a = -3,
4 e 2740, D= b - dac = —247 — 4-(—3) - (—49) =
—~12; D < 0, uer peuenuii; B) —25z2 + 80x — 64 = O
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a=—25 b=80, c=—64; D = b%® —4ac = 80% —4-(—25)
x (—64) = 0; D = 0, oxHo pelleHKe T = 52 = =50
r) 222 -8z +11=0:a=2, b=-8, ¢ =11,
—4ac= —8%—4.2.11 = —24; D < 0, HeT pelleHH;
[80.] a) (z-—l) (x—2) = (3:c+2) 3—z)+2=>22-3z+
+2=-372?47z+6+2 =422 - 10 -6 = 0=>22:2—5:c—
—3=0=>D=25+4-2-3=49:>x12_é%lzml -1,
Ty = 3; 6) (z+4)-(4r—3) = 22 + 52+ 4 = 42?2 +
+132-12=224+52+4=>3224+8 -16=0= D =
=64-4-3. (- 16)_256=>x12=%:>x:—4,
z2=%8)zl+z+12=2-(z+1)- (-5 =>z>+z+
+12=-8-10=22-92—-22=0= D = 81 +4x
x 22 =169 = 132 = 315, = ¥ = 7 = -2, zp = 11,
r) 19 — (z — ) 2z +1) = ($—5) (x—1) =19 — 222 +
+1lz4+6=22—-6r+5=>322-172-20=0= D =
=289 -4-3-(-20) =529 = 115 = B = 4y = -1,
1:2=23Q.
[81.] a) S’i%zé—g=>32-(_8w2+x)=15-8:>4-(8:62+
+7)=15=>322’+4x-15=0=>D=16+4-15-32 =
=442=>x1,2=————4i44=>a:1=—%, $2=g; 6) —21:22_31:-*-
+9$;‘{2 =522 3.2 -32)+2-(9z+2) =3 -
—22°=>822+92+1=0=>D=81-4.8=49=> 115 =
== o g = 1, 9:2_—1 B) 1022-32 — T — 5.(1022 -
—3z) =7-2 = 50x2 15z 14=0= D =225 +4- 14x
x 50 = 3025 = 552 =>x12=1~’;§g5=>m1_07 zo = —0,4;
r) T2pls _ Gedl o 308 o 77415 - 2. (622 + 1) = 6x
x (3 — 6:c):>24:v +72-5=0=>D=49+4-5-2=
=529 q1p="FB 55 =-3, zp=1
Hs yCJIOBHFl 3ajayd  rnoJiyyaeM  ypaBHeHHe:
{iy':yg“;‘l Syly+4)=96=>12+4y-96=0= D=
= 16+ 496 = 400; y1 = =420 = y =8,z = 12.
[83.] Us ycnosuii 3anaun no.nyqaeM ypaBuenue: 12 = 3x(z —
—8)+54422% — 242+ 54 =0 = 2 -1224+27=0= z; = 3,
zo=9. Tak Kak —8 >0, To £ = 9.
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U3 ycaosuii  3ajaud  nodyuaeM — ypaBHeHHe:
{12121?;5‘ 80 2(40-2) = 175 = 22 — 40z + 175 =
=0= D =1600— 4175 = 900 = 7,5 = &30 = 3, =5,
1 =35, o = 35, y2 = 5. OTBeT: 5, 35 M.
W3 ycaoBuil 3ajaun nonydaem ypasHeHWe: x2 + (z +
+ 72 =17 = 222 + 142 — 240 = 0 = 22 + 7z — 120 =
=0=>D=49-4-(-120) =529 > 110, = “EB = r =8,
£+7=15 8=1-8-15=60 cm?).
W3 ycaoBuil 3amaud nosyyaeM ypaBHeHHe: 12 = (T —
—2)2+(r—16)2 = 22 —36x 4260 =0 = D = 1296 —
— 1040 = 2564 = 119 = &%1—6 = r = 26, TaK KaKk = > 16,
x—2=24, ¢ -16 =10.
W3 ycsosuil 3ajaud nonyuyaeM ypaBHeHHe: (4z — 2)% —
- (Bz+22=35=>7r2-282-35=0=>22 -4z -5 =
=0=z=35, 3z =15, 4z = 20.
W3  ycaoBuii  3agayd  noJyyaem  ypaBHEHHe:
z 20 =48
{x2++yy_; 400 = 22+ (28 — z)* = 400 = 222 — 56z +
+384=0=12°-28c+192=0= D =784—4-192 =
=16 = 219 = B = 3, =12,y = 16; 7, = 16,32 = 12.
Ortser: 12, 16, 20 cm.
W3 ycaoBuil  3ajmaud  mojyuaeM  ypaBHeHuMe:
2z + 2y = 92
{m2iy§’:342 = 2% + (46 — z)% = 342 = 222 — 92 +
+ 2116 — 1156 = 0 = 222 — 927 + 960 = 0 = z? — 46z +
+480 = 0= D = 2116 —4-480 = 196 = 152 = 1,5 =
=%]A=>xl=16’y1:30? :l:2=30,’y2=16=>s=2:y=
= 16 - 30 = 480 cm2.
Koopaunate sepwmub (5;52 — 10+ 5+ ¢) = (5;¢ —
— 25). PaccrosHHe OT BeplUMHB [0 Hayala KOOpAHHAT
Vi2+(c—252=13= (c—25)2 =144 = c—25 = =+
+12 = ¢; = 12 uau cg = 37.

91.] Koopauuarsl BepILUHEL
(8.0 (-3)* 16 (-3)— 5) = (-%; -5 — 2). Paccros-

2 2
HHe OT BepHIMHH 0 Hayajla KOODAHHAT \/(%) +(2+5)° =
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=5= |t = 1| = 912 + (9t + 5)% = 25 = 9t% + 812 + 90t +
+25=25=90t24+90t =0 =>t(t+1) =0=>t; =0
to=-1=>a=-1.

a) f(z) = az’+br+e, f(3) =9a+3b+c= ~2, f(0) =
—c=4, f(2)=4a+2+c—4=> {9“+3b+4= —2

9 +3b=—6 3a+b=-2 3 B
y=—-8z+4.

6) fla)=22+2p+q=-3,f(-3)=(-32-3p+q=
=7 22+2P+Q=—3
T (=32 -3p+q=1
2

= 5p—5=-10 = p = —1,

g=-5=>y=z°-x-5.
a) 22— 222 - 8=0=>y=2°>0{=2>9y>-2y—-8=
=0=>D=4-4-(-8)=36=6>=>y0=2 =y =
=4=>2l=4= =12

6) 2z%—19z2 = 9-0 = |y=a:220|2y2—1%+9=0=>D

g

If

=192-4.2.9=280 = 172 = y15 = B = ¢ = 7,
y2=9=>x12 =+, 234 = £3.

B) z — 1122 + 18 = |y = 22 >0 = 2 — 11y + 18 =
=0=>D=121-4-18=49="T 3y ,= 1 5y =2,

Y2 =9=>T10=£v2,234 =13

r) 3z¢ - 1322 +4=0= |ly=22>0| = 3y — 13y + 4
=0=>D=169-434=121=117 5y, = BEll = o,
= %, y2=4=>:1:1,2=:t\—}§,.’l:3,4=:’c2.

[04.] a) (22 +3)2 -7 - (22 +3)+12=0=|y=22+3>
>3 ==y -Ty+12=0=>y =3, yp=4=>z=07%=
=1=z1=0, z23=+1;

6) 3-(6x2—x)%2—4-(622—z) = 1 = 0 = |y = 6z—z?%| = 3y°—
. —-4y+1=0=>y1,2=%2=>y1=1, y2=%=>:n2—6$+
+1=0,z2—6z+%=0=>z1,2:3i2\/§,:1:3,4=3:t %;
B) 2-(z2—1)2-13.(z22-1)-24=0=2>y=22~-1>—
—1=22 - 18y —24=0=>y2 =3B 5y =822 -
-—1=8=>$2=9=>$1,2=:t3;
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r) (x2—4w)2+9—(:v2—4x)+20=0:> ly=z%*—4dz| =y =
=—4y2———5=>x—4:r+4—0:1: —4z4+5=0=x=2.
a).'r + 5z — 36—0 6):15 + a:———O B) 22+ 10z —
—-21=0;r) 22 - 03:+9 0.

a):r —4z+1=0;6) 2>-3z+1 =0; B) +6z+4 =0;
r) z2 +3:r—18—0

-a) 343 =S 30) g,

6) =3 +:1:2 = (zl +22)% = 3z120 - (21 4+ 72) = (—1)2 =3 (—
-5)-(—1) = —16.

a) :r1+:r2—(x1+x2)2—23:1x2=b2-—12:13:>b:
=45 6) g+ =2t - Jfoc=-2

1Tz c
=11
a){x1+x2 =>r1="T22=4=>q=—-2122 =
Ty —~x9=3
= -28;
=6
6) T1+ T2 > =1 33 =5 = 1129 = § =
.’112:51131 :
=5=c¢=15.

[100.] a) z;z5 = 4m? — 45m — 8 = 28 = 4m? — 45m — 36

=0= D =2025+4-4-36 = 2601 = my o = L2 = m,

=12, mg———D (m ~1)% — (4m? — 45m — 8)—41m+

+9>O:>m> 41 ~—-0.22=>m=12;

6) £1 +22 =3m? +16m — 8 = 44 = 6m2 + 16m — 12 =
=0=D = 256+4 3-12 = 400 = my, = —16:20

m2—2 Tpw m= 22 +4:1:—+—92—0=>D<0 npu

m = —6 = r? +4.’L‘+3 =04=>D > 0. CnemoBaTenbHO
m = —6.
[101.] a) = +22:r—23—(:r—1) (x 23); 6) —3z° — 8z +
+3=-3 (*+8z— 1) —3-(z—3) (z+3)=(z+
+3)-(1 —3x); B) —2%+ 18z — 77 = —(x—7)-(:r—11);
r) 7224+ 9% +2="7-(z+1) (z+ 2) = (T2 +2) - (z + 1).
z2422-63 __ (z-7)-(z49) _ _ z49 62 _
- a) fit)fa:z - (:71:-:11)-(1;+z) - :1:17’ 6) 612—1_';;:—3 -
z(6z+1) _ _z . ) $r—z? _ _x8-x) _ =z .
(6:1:+1 (z=3) T z-3® B) 2 3z—10 = (x—8)-(z+5) —  z+5°
r) 5:1:2—12:1:+4 (52—-2)(z—2) __ x-—2
25x2— = (5z—2)-(5z+2) = 5Sz42-
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4-— _ (4—a)-(4+a)t+a® _ 2—c_ 24+c _
a) a+$ - aa(4+a.a) == a.(4+a)’ 6) 2+§ —2 -

(2—0)2 !2-}-0!2 _ 8¢ . B) 1+z _ z+2 _ (l-}-.’l: —z(z+2) .
4—c? - 4—c2? 1+z — :ci1+:ci -
3-y)+y(3+y
_ ) 5 4 L = Sunen)
:t(1+:t)’ 3+y

a) a—1 — 4a+(a 1)2 = (@)  _ atl,
a2 1 a+l — a?—1 — (a—1)(a+1) T a-1’

2b—5 — 2b—5-b __ b5 __ ]. 12z z—3 __
6) F=% + 555 = B = 5(6=5) %’ B) s+ 333 =
_ 12z+(z— 3)2 _ (=43 _ z+3 r) —mt2_ _ Ll _
— (z-3)-(z+3) — Ex—3)-(:c+3) -3 3m?-3m m-1 —
= m+2-3m _ _ 2(m-1) 2
- 3m(m-1) — 3m(m-1) —  3Im"’
[105.] a) 229 -4 __ (z-3)(z+3) (z—2)(z+2) _ (-’0—3)'(3—2).
2z+z2 52415 —  a(z+2) 5-(z+3) 5z
6) W ._y__42.t2__49_-3)wxx
v —4y+4 - y-2 T (y-2)2 y - y=2 25—zx2
22410 . z(1l—2) 2(2+5)

2 . .
X ::2(;11 f z) (5+I) (2:1: l)a_;g-l) (:r+1)225—-a:5’ r) a_+6 :

G 36¥1% — ate Gaz Py
+b) 5b = 25ab + 5b%; 6) ﬂﬂ_af_ﬂ_ : (202 +az) gz+2a) y

= ZiZe. p) (b —8b+16) = 8 X
(:c+2a) 3ax °* b2 16 b—4)(b+4

x (b—4)2 = 2O 1) 3oy — %) - L322 = y(3z — y)x

x 3y — 3 Y
(y—3z)(y+3z) — y+3z°
2 _b2
(107 2) gm—m—sts) =
_ b(b+3)—b(b=3)+b2+9-(3-b)? (b+3)-(3-b)2  _ b-3.
59?(%% 242545 ibs D b(b;ra) 5 +5’)
6) y—5§2 SR i)y — y(z(;;_ggg (y_)|_(g)2 = 355

a) z+40 . z—4 16 — _x+40 .
z3-16z * 3:1:2+11:c 4 16—z2 | = z(z2-16) °

. —4
(3 (a.-+4)(.-c—£) + (z— 4)(a:+4)

_ (z+40)(3:z:—1)(:z:+4)(:c 4) _ (z+40)(3z-1) _ 3z-1.
T z(z-4)(z+4)((z—4)2+48-(z-21)) T  =(z+40) z
) ¥ -y = ¥y-Dy+1)
y—dcot( it~ i) vy
x ( y-1 1 ) _ =D+
Cy+D(+1)  -D+D) y—4
(y—1)*~(2y+1) v yy-4 _ ¢

(2y+1)(y—-1)(y+1) = oyl y 4
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1 m+1 | 4dm?42m+1) . 1
a) (2 dm T 8md-1 T+om ) P dm—a X

m+1 CAmP42m41Y) 1

X\20- 2m) t Bm D amTD) | 142m Im—2 —
1 mil _ oy _ 2(m+1)—(2m+1
Ti—2m) T @m= 1)(2m+1)) (4m —2) = 2~(2m+15€2m——1) X
1

x (4m —2) = oy
2+6p . 1 1 . 14+3p __ 246p

6) (2—6P + 27p3-1 ° 1+3P+9p2) ~ p X

x 1 + 1 L9 4+3p+1Y) _ 2:(1+3p) %
2-(1-3p) (3p—1)(9p2+3p+1) 1+3p - p

x 2—(3p+1)
206p—1)(3p+1)
a)c+5. 4 12 +4_C+5.
cz—64 - c+8 c2+16¢+64 8—c = ¢2—64 °
4

c+8 (c+8)2
c18 4 c+8—16 __

S I

_ ___c45 +8)2 4 _
+ g0 = e 4-((cc+8)-12 + m =
_ (ct5)(ct+8) [ 4 _ _
~ 4-(c—8)(c+5) 8—c — 4(c—=8) c¢-8  4.(c-8) —

4 =7N)(z+7)  7(z-3) 4z—14
6) (5‘—’7"'(: e e ). el = 7)2x
(z—T)(z+7) 7-(z—3) 2-(1:+7) 7T(z=3) _ —5r+35 _ _5

X 2z—7) T— 7 z—7 -7 z—7 :
@ Tz+12 _ 7 5 _ Tz4+12 _
a) 24z = z + :c+1’x 75 0,z 76 1 = 24z

7. 2 2 - —
_ T (z+1)+5z - 5z +7z4+7—-Tx 12=O=>5x2_5=0=>x=

z2+z z(z+1)
6) é_ _ 45 _ z(xz—5)+(z+5)> _ _ 50
6)zz+5 = L 25 = 2235
24 B0 = 0= 202+ 52 — 25 =0 => = = 2,5;
5 _ 10—z :c(a:+2)—5-(a:—2) 10—z
B)z2 z+2_124’x:/éi2=> = 274 =

x2 —3:1:+10-10~a::>a: —2:1:-—O=>:1:-—
r) 3e=3-6 4 327 _0,$¢0,x¢3:>_3;‘ﬂ3il£

r2-3z -3 z23z
=0=>32-4z-15=0=>z=—3.
[112.] a) =% - BTz = 35 3,x761a:9£3=>6+(13—
-7} {z—-3)—-3-(z—1)=0=6+13x— 39— Te? 4 21z —
—324+3=0=-724+312-30=0= T2 - 31z + 30 =
=O=>:cl,2:%=>x1=$, Tg = 3 — KOpeHb He
NOAXOOHT.
6) st o = T # 2, x;é4=>8—(1—3x)(:1:—4)—
—4-(x— 2)——0=>8 (x—4—3r24+122)—424+8 = 0 = 32—
—17z2+20=0= z12 = 2 = z; = %, 29y = 4 — xopenb
He MOJAXOMHT.

5
3
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[113.]a) 22+2-5=0, #0=> 22> —52+2=0=> 212 =

=3 o g = % To = 2;

6)3:1:‘ 2271 —1=0,2#0=2>322-2-2=0=3z2 -2 -
-2= 0=>:1:1 =54 = T2 =1;

B)3:L‘+ +10—0x7é0=>3x%+10:1;+3-—0=>x12=
‘1°i8=>x1 -3, 22 =—-4;

r)4:1:+5 6271 =0, #0=>422+52-6=0=> 12 =
“5;'3"11=>a:1 -2, zp =3,

-a)m $+2$—0=>|y_$—2$ 2|=>——(y+
+2)=0=3- y—2y 0y;£0=>y +2t—-3 = 0=>y1
=1l,yp=-3=222-22-3=0,22-224+1=0=12; = -1,
2 =3,23=1;

_2+J”——21—-7=>|y—122|=>y+6—7=>y—
—7y+6 0=>y1—1y2—6=>zz_2—1,—2——-—6=>:1:—

—z-2=0,622-2-12=0=>2, = -1,29 = 2,23 =
__4 3.

— 3,m4_

) 1- (:1:2—4:1:)2 = :1:7343: = Iy 2:2143:' = 1- 15y2 =
= 2y = 15y° +2y—1_0=>y1_—-y2_l=>x -

—4x——3x —4x=5= 122 —4x+3—0.7: —4.7: 5=
=0=>z1=1,20=3,23=—-1, 24 =5;

-3 a:’+10:1:+27 _ _
) =Fieerar + VA > |y = siionrarl = v "’ =

——2=>y——1=>:v 3=—z2-10z — 27 = z? +11x+
+24=0= 2, = -8, Ty = —3.

U3 ycnosuii 3ap,atm nosydaeM ypaBHeHHe: 315 + & =
=25 18 41 -1=0=6-18-v+0(v+12)-7-6-(v+

+12) =0= %+ 780 — 504 = 0=>012—2=>v—6 KM/4.
30 _
[116.] M3 ycriosu# sanaum nonyyaeM ypasHenue: ;25 + 3% =
= 86 o B0H2430(0-2) . 36 o, 4(38p — 44) = 361 = (22 —
-4) = 202 — 440 +4-36 = 0 = V2 — 220+ T2 = 0 = V2=
= 22214 o ) = 4 uau v, = 18 KM/u.
2 -
|ll7 H3 ycaosuii 3apauu no.nyqaem ypasHeHHe: =° + v_3
=22,0>3= 206 8 3. (300 - 72) = 8- (02 -
—311) = 802 - 1140 +3-72 = 0 = 402 — 5Tv + 108 =
=0=>v;2 =L o 5= 12 ku/u.
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[118.] Us ycnoBuit 3apauu no.nyqaeM ypaeHetire: 120
S R M B P I 2400" _
=T i5™ 2420 — v(u+20 B=ly=v+

+10|:>y—100—2400 15:>y =100-(1+24-15) =
=100:361 =y =10-19 = 190 = v = 180 kM/u.
M3 ycnoBuit 3agaun nosyyaeM ypaBHEHHe: % =

10-(v+0,2)—-10v
=,,+02+25=>~i;’(,,+—0)2f_25;»2_25d+0,5v;»
502 +v—-4=0=v=0,8 kM/4, v+ 0,2 =1 KM/u.

€ _s0
[120.] M3 ycnoBuii 3apaun nonyuaem ypashenne: & = -804

+15:W=15=>y—v+20=>8 (y —400) =

= 15-2400 = y* — 400 = 4500 = y = 70 = v = 50 KM/4,
v+ 40 = 90 kM/u. %

U3 YCJO0BHH 3a4a4UH MOJIyyaeM YpPaBHCHHE! 7 =

_ _20 1 0-(v+20)—20v 1 _ 2
=250 T 5 =>v—(u+20)L—6=>f‘/"v+10="y -

— 100 = 6-400 = y? = 2500 = y = 50 = v = 40 &KM/y,
v+ 20 =60 KM/q5 o s s ] ] .
@?23% (272 = 2- 22-—2-:5;
6) (33_ =537 —35—-243; B) (571)%.5%.572 = 574x

x 59 .52 —53—125 ) S =T = =

[(23] a) 52488 _ 54563?_ 2 2. ) £dL? _
(3Ts -z = TTgw - T 3@ T gy 7-5.97 =

_ 26‘2'3~7"3 35.-¢ 3%.3°6.2-¢ __ =3 1 26

- T-5.27 4 - 16’ ) (23 -3 = 2-12 3 :
8-3.10% _ 2- 9 .25.55 - 1

I.') §6.9-2 — §69-2 =272 -5 T

a) ’":,ET:) = '"“,,’;: 2 =m?= (05"
=251; 6) L@ _ aleT _gh2=15.52 =

(a—3)3b 4 e
— g — 3. nSm )%  nB5a® 2 __ qn-2 _ 1.
(cd3)_§ B) ;‘-ﬁsm—l - 1(?'6 6 -n =10 - oo
I") (c=5)2(d-3)° = c—(fodfo = 2—105—9 = d3 = 27.

a) (:t"’—g::+1 - zf:iz) ' Z2x-125—2 -

—(z—1 .

= (@~ wiiten) mg= = TP - =

2 - . =

6) (y’y—-;—ﬁ - y”—gy+9> : By — 9y =

-1
2 : ~ (y=3-y

((y—g)tyﬁ) - (y—y3)2) By —9)? = ((y—3)2) x
Ll @83 1 1
932~ -3 O(yg-3F 27
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[126.] a) V(z+4) =3,z2>-4=>z+4=9=z =25

6) /2l =3,2# 2= L =9=z4+7=92+18 > 8z =

=~11=>$——§,B)\/3x—1—2\/§a:> =3r—-1=
—8=>3:c—9=>:c—3 r) vz — 86— m—-2=>x7é
7662” =4=>27—8=24—4z = 6z =32=>z =53

a)\/ —5r=6=>122-5r=36=22—52—36=
:0:>a:1,2=5—i21—3-=>a:1 —4,29=09;6) V2 -5z +5=
1= 22-5z+5=1=22-5z+4=0= 2, =
=1 zp=4; B) V2 + 6z =4 =22+ 6z = 16 = 22 +

+6r—16 =0 = 315 = B0 = 51 = -8, 73 = 2
) V2 +5z+2=4=>22+5z+2=16=z2+ 5z~ 14 =
=0=>.’21,2—ﬁ=>a:1 =7, z2 =2.

[128.]a) VZ =2-2,2>0,z<2=> 2 = (2—2)? = 22 -5z +
+4=0:>a:=1;6) Vi—-z=z-1,z<T,z>21=>7T—-z=
=@x-12=2=3;8)Vz+2=z,2>0,z>-2= 2%
—z2—-2=0=22=2;1)/12-2=2,220,z<12= 12—
—z=22=21’4+1r-12=0=2z=3.

a) 2yz—1—-+vz+4d=1lz>1=>4-(z—-1)-
—4\/(ar—l(a:+4)+.7:+4—1=>4 (:c—l)(a:+4) 5z —
—1=16-(2? +3a:—4%—25a: ——10:c+1:>9a: — 58z +
+65=0=>x 2—58:’:3 =>:L‘1—5 T = ,6)\/x+ —
V22 -1=3r=2,2>2%2 = 24+3~ 2\/(m+3)(2a:—1)+

+2:z:—1=3a:—2=>2\/z:t+3)(m—1) 4= (z+3)(2x -

—1)—4:>2a: + 52 —7 = 0:>:c1 = =3 = g =

1; VZ+6 — 24/ —2 1x>2=>a:+6—
—4\/(a:+6)(a:—2)+4 (z— 2)—1=>4\/(a:+6)(a:—
=5z —3=16-(z2 +4a:—12)—25:1: —30:1:+9=>9x -
—94r+201=0=>73y,=#E0 o5 ) =3, 2, =L =75,
Nve+l-vr-2=+2r-5=>z+1-2 (a:+1)(a:—2)+
+(x-2)=2z- 5x>25=>2\/(a:+1)(a:—2)—4=>(a:+
+1)(z~-2)=4=22—-2-6=0=z1=3.

a) V2z2 + 8z + 7 = 24+2,2>—2 = 2224+ 8z+7 = 22+
+4r+4=>2244z2+3=0=>1=-1=>22=-3=>1 =

=-1;6) V222 —-Tz+5=1-2,2<1 =222 - Tc+5 =

=1-2z+22=>22-5z+4=0=>z; =1, 29 =4=>z=1;
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B) \/21:2+8:c+1=a:+3,a:2—3=>2:1:2+8:c+1=:c2+
+6z+9=>x24+20 -8 = 0:>a:1—2 Ip=—-4=>1x=2;
)\/21'2 8c+1=3-z,2<3=222—-8z+1=9-6z+z2;
2_2r—-8=0=>11=4, 59=-2=>1=-2
@ a) 22+ 22 — V22 + 2z = 3 = Iy = \/z2+2x>
>0 =1’ -2y-3=0=y=3=22+2r =9 = 22+
4+22-9=0=>210=-1+v106) 2+ V222 -T2 +5 =
=1=|y= a:2+6w>0|=>y—10y+24—0=>y1
=4,y = 6 = g2 +6z—-16=0,z+6x—-36 =0=z12
= 6:2‘:10,1:3,4= 6:1:26‘/_— 3+3\/_=>:B1 -8, 9 = 2,
:c34——3:l:3\/_

V2 - x+\/—+3—2=>|y vV2—z+32>
>3|=>y 3+-—2=>y —3y+4-2t=0=>y?-5t+
4-—0:>y—4:>\/2 =1=2-— :z:—1=>:c—1
+2- (y—l)—5=>3+2y -2y - 5y O=>2y —7y+3—
—O:>y—3:>\/1:+1—2:>a:—3

I

[133.]a) 10vz2 — z — —m—7=>|y=\/a:2—x—l_>_~
ZO|=>10y———7=> 10y2 -3 =Ty; 10> -Ty—3 =
=O:>y1,2=%13:>y l1=>2?2—z2-1=1= 2 -

—:c—2—0=>a:1——1 :[:2—2 6) 2\/::2 9zr + 23 —
3=>2y2 5y 3= O=>y12--5i7—->y 3=12-9z+
+23 9=>a:1—9:c+14 O=>1:z:1—2 o =T.
[34] a) 1, -1r = glisg = V%6 > vi92 >
7;\[ 7+;f>\/19~6)9+12\/'+8=>12\/'2\/_:»
727+2\/—+10:>6\/_\/—:>70=>3+2\/_>\/_+\/—
3)5\/-7 5\/-+7 50 49_14:>\/19 < 198=> —
5\/-+7<\/198 r) 2\/_+3:>20+12\/_+9:>6\/_ 190:>
180; 10 + 2/190 + 194/190 => 190 = 2v/5+ 3 < /10 + V/19.

m 4/m _ Ym(ym-4)+4y/m __
05 ) oL + iy = LRI
_ _m_ _ 9 _ _16 :_1.6)\/71_5\/71:
m--16 H—1('3 16—9:16 8 Vvn—>5 n—25
N N A S
- n—25 — n-25 T ——25 3
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58] o) (v&+Jg5) - g2 > (va+ o) 8 -
1-z

=\/§i?-ﬁ+3=l—\/i;6) (2+\/—) ( 2f+2)
= (2+vb)- (2-vb) =4-b; ®) (167"}-+f)

= SV gl — 1) (142va - %—‘;)—(H

+2va—ya)(1—+@) = (1+va@) (1-ya)=1-a.

[08%] ) (25} + vE) : 25 = (LE-ietyann) Q
2L = (Va+ 1) (Ve +1) = Vo + 1 6)

><(1+j;—\/‘)—%a@-(’l—\/a2=—1—_17-(1—\/5)2=
1

a) (%@5:%@;2)-1_. :1:+2 (\/—_2)_1 %
= 1_ f_ =1; 6) (:z: 2‘/2") (\/_+1) 1y
= (Vz+1)7 (\/_+1)=1

(3v2 —2vE)2 = |3v2 - 2v6| + 3v2 = 2V5 —
—3\/§+3\/§~—— 2V5; 6) /2~ V)2 +4/(3-V7)? =
e VT 422 -7 = VF-24+3- VT = L
8) /(2VI5 - 3v7)2 3v7 = [2vI5—3v/7| - 3v7 = 3v/7 -

—2v/15-3V7 = —2v15; 1) 1/(V10 — 3)2+/(V10 — 4)2
=|v10 - 3| + |10 — 4| = V10 -3+ 4 — /10 = 1.
[140.] a) 22-5.(1/Z)*—6 = 0 = z2—5z—6 = 0:1:>0:>:1:1
= 6,2 = —14 = z = 6; 6)a:+\/(:1:+1 -8 = 22
+lz+1-3=01)z>-1=>2>4+2-2=0=>2=
2):c<-1=>:1:2—z—4—0=>:r12——i£=>a:
= L=Y17: p) :L'2+(\/:1:— 32-9=0=>22+2-3-9=
—09:>3=>:1: +r—-12=0=>21=3, 22=—-4=>2=23;
r)a:2+ (z—-38)2=22+|z-3|-9=0:1)z>3=>z22+z—
—3-9=0=2224+z-12=0=22;= 4,2, =3 =>2=3;
Nzr<3=2>22-243-9=0=>224+2-6=0=1; =
:—2,$2=3=>$='-2.

.".‘+II
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a)3+2m<—4=>2:c<—7=>m<—%;6)1*3:1;2
22=>3:c<—1=>:c<——§; B) 2+ 5z > -3 =5z > —
—-5=>z> -1, )1-2:c<3=>2:c> —-2=z>-1.
[142.] a) -'”—1-2—2 = (z—2)>4-(3z—5) = Tz <
<10=>z<0;6) 322 <2 2. (3-22)<3-(2x+
+7) =10z > ~15 =z > —1,5; B) 21% >3l (2+7) >
>2-(3z—1)=>3zr<8=>z<§;r) =& >3 5% >= 2¢ >
>—2=>z>-1

[143.] a) (z—3)(z+3) > 22 +5z -4 =22 -9 > 22 +
+5:c—4:>5:c<~—5:>:c<—1; 6) (z+4)2<z?+6z+
+10 = z? +8x+16<z2+6x+10=>2a:< —6=z< -3
B) (3 —2z)(3 + 2z) > 10 — 422 +5:v=>9 42?2 <10 — 422 +
+ 5z = b > l:>:z:>—-—, r) (1 -3z)? > 9% + 3z -
~8=1-6z+ 9z >9+3:c—8=>9x<9:>a:<1
[144.] 22+ 52+ =0: a) D = 20— 49<0=>4¢>20=¢g>
> 5. Haumenbuuee ueoe ¢ = 6. 6) D = 49—-4¢>0 = ¢g<2.
Han6osbliuee uesoe g = 12.
a)a:c2+6:c—3=0=>D==36+12a>0=>a>—3;
6) az? +52+15=0=>D=25-60a <0=>a> 3.
[146] &) 52 — 2% <0 =9-(3-p)—2-(5-12p) <
<0=17- 5p<0=>p> 17 HaumeHblllee Lesoe p = 4.
6) 52k + 2% 5 0= 3. (5 2k)+2 (9 +2k) >0=33—
—2k>0=>k<33 Hau6Gosbiee uenoe g = 16.

.] a) z2+3x+2 <0= (z4+1)(z+2) < 0= z€(—-2; —-1);
6) zé+2—12>0 = (2—3)(x+4)>0 = z€(—o00; —4]U[3; +00)
B) 22— 72412 > 0 = (z—3)(z+4) > 0 = z€(—00; —4)U(3;
+oo);r):z:2—3:c—4$0:>(:c+1)(:c 4)<0=>zel1;4].
[148.] a) 22 -9z +4>0=2- (z —4)- (:c+2)>0=>a:€
E(—oo,—-]U[4+oo) 6) 922 +8z-1<0=>9-(z
+1)§a:—%<0=>$€( ,9) B) 322 —4z+1<0 = 3- (z—
-1)(z—3 <0=>:c€[3,1 r) —2224+z+1< 0= 22%—z—
—1>0=2-(z—1)(z+3) > 0= z€(—00; —3)U(1; 400).
(149.] a) x2—81§0=>(x—9)(m+4)§0=>m€[—9;9];
6) 22 >4r => 2’ +4x < 0=>z(x+4) <0=>z€(-
—4;0); B) 121 <2? = (z - 11)(z +11) >0 = z € (—o00; —
—11JU[11;400); 1) 22 -2z < 0 = z(z—2) < 0 = z€(0;2).
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[150.] a) 422 —12:c+9>0=>(2:v—3) >0=>zx¢
€ oo,g) (2,+oo) 6) 202 4+zr-1<0=>2z%—z+
+1<0=D<0=>z€2;8) 922-62+1<0= (3z—
~1)2<0=2z=4r)22-22+5<0=>D<0=>zc®.
[151.] a) viz — 9z = 4z — 92>0=>x>2,6)\/——=>5—
—7.z->0=>z<3, B) v3— %z =3 - 9z >0 = z < 3;

@a) — 3z = 2? —3:c>=>:c(a:—3)_>_0=>:c€
e(—oo,O]u[3+oo) 6) T = 12327 > 0 = 12 -
—322 > 0= 2?2 -—4<0=>a:€( -2;2); B) V36 — x2 = 36 —
-22>0=z€[-6;6]; 1) 74=,=é==>43: —8z > 0= 4z(z—
-2)> 0=z €(—00;0) U (2;+400).

[153.] a) V22 — 8z + 15 = 22 —8z+15>0 = (z— 5)(:1: 3)>
>O=>:z:€(—oo,3]u[5 +oo) 6) v/(—z2 + 9z —20)~1 = —
2?24 92-20>0=222-924+20<0= (z—-4)(z-5) <
<0=>z€(45);8) /(@2 +Tz+12)" 1 =22+ 72+12 >
>0=(z+3)(x+4) > 0= z € (—o00;—4) U (—3;+00);
r) vV—z2 —11z — 28 = 224+ 11+ 28<0 = (z+4)(z+T7) <
<0=ze[-T;-4].

(1564.) a) \/(z2+ 8z + 16)"1 = (z +4)> > 0= z € (—o0; —

—4) U (—4;+00); 6) \/(—22 + 2z - 3)~1 = a? -2a:+3<
<0=>D=4-4-3<0—z€2;8) V22 +6x+10=> 22+
+6x4+10>0=> D =36—4-10 < 0 = z € (—o0; +00);
DV-z2+2r—1=2222-22+1>20=(z-1)2>0=>z¢
€ (~o0; +00).

[155.] a) l@z;&—~=>3 5¢ — 222 >0 = 212 +
+52—-3<0=>2-(z—3)(z+3)<0=>z€[- 30)U[0,2,

6) @,“e_g:ax -z-1420=> 3. (z +

+2)$x——f?>0=>x€( —3)u (~5;-2] U [§; +00);
B) Y2=32=32% 5 o£ 0 = 322 +5:c 2<0=>3(z+2)(z——)<
50=>me[ 2,0)U (0;1); r) Y3E—E=T8 5o T 342

—4.1:—1520=>3-(a:—3)(z+§)20=>:c€(—oo;—%)U

[3:3) U (55 +00)-
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2c+8=>2r+8>20=>2zx > -8=>z>

% £

(z=3) - (z+1)>0=>x€[—00;—2)U[};+00); B) y =
=4/(Bz—-18)"1=3x-18>0= 3z > 18 = z > 6
r) y 10+3z-22 222 -3z -10<0 = (z - 5)(z+

+2)<0=z€[-2; 5|

ia)5m2—kz+5 0= D=k*- 455>0=>k2 100 >
> 0 = k € (—o0; —10) U(10; +00); 6) 3z2 +2kz — (k—6) =
=0=>D= 4k’~’ 4-3-(—(k—6)) = 4k*+12k—72>0 = k2 +
+3k—18>0 = (k—3)(k+6)>0 = ke (—o0; —6]U{3; +00);
B) 3224+ 2kz+12=0= D =4k*-4.3-12<0=> k*-36 <
<0=>ke(—6;6);r) 222 —kz+k+6 =D =k*—4.2-(k+
+6i<0 = k?—8k—48<0 = (k—12)(k+4)<0 = ke[ 4;12].
158.] U3 yc.noapm 3alauyM [0JlyyaeM YypaBHeHHe: a) a(a
+3)>70=a%2+3a-70>0=(a—T7){(a+10) >0=>ac
€ (—00; —10) U(7; +00). Tak KaK CTOPOHA MPSIMOYroJIbHHUKA
He MOXeT ObTb OTpHLIATENbHOH BEJHYHMHOH, TO MeHbiuas
CTOpPOHA NPSIMOYTOJibHUKA 6osbliie 7 CM.

6) Hs yc.HOBHH 3aia4yM NoJyyaeM ypaBHeHHe: — -(a—5)a>
>25=>a%—-52a-50>0=> (a~10)(a+5) >0=ac
€ (—00; —=5) U (10; +00). Tak KaKk CTOpoHa MPSIMOYroJbHHKA
He MOXeT OLITb OTpHLIAaTeNbHOH BeJHWYHHOH, TO MeHbilas
CTOpOHA NpsiMOYrojibHUKa Goabiue 10 cM.



OI'JIABJIEHHE

3agauu Ha NMOBTOpPEHHE

InaBa 1. Aare6panueckue apo6u

§1. OCHOBHBHIE MOHATHA . . . . . . . . o . o . o v ..

§2. OcHoBHOe cBOHCTBO anre6paHyeckod ApobH . . .

§3. CnoxeHne W BbIUMTaHHE ajreGpaMyecKHX Apo-
6ed C ONMHAKOBHLIMH 3HAMEHATENAMH . . . . . .

§4. CnoxeHHe W BblYHTaHHE ajareGpaHuyecKHX Ipo-
6efl ¢ pasHbIMH 3HaMeHaTeJsIMH . . . . . . . .

§5. YMHOXeHHe M paejieHHe anre6paHuecKHX ApO-
Ged. BosBeneHue agare6paudeckodl apo6H
B CTEMEHb . . . . . . .. ...... .

§6. Ipeo6pasoBaHre paLHOHANBHBIX BblpaXKeHHH

§7. IlepBbie npeacTaB/eHHs O PALHOHAJNbHBIX ypaB-
HEHHMAX . . . . oo v v e e e e e e e e

§8. CreneHb ¢ OTpHUATENbHBIM LEJBIM MOKa3aTesaeM

JlomamHsis KoHTpoJbHasi pa6otaNel . . . . . .. .. :
Bapuaur 1 . .. ... ... . ... ... .... :

Bapyaut 2 . . . ... .. oL

TnaBa 2. PyHkHusa y = /T.
CBoiicTBa KBaJpaTHOr0 KOpHS
§9. PaunoHanbHble YHCAA . . . . . . . . . ... ...
§10. [NousTHe KBagpaTHOro KOPHS H3 HEOTpHLA-

TENBHOTO YHCHA . . . « « « o v v v o v v e
§11. MppaunoHanbHble uucaa . . . . . . . ... ...
§12. MHOXecTBO AeACTBHTENbHBIX YHCEa . . . . . .
§13. dyukuus y = \/z, eé coiicTBa U rpaduk . . .
§14. CeoiicTBa KBafpaTHHX KOPHEH . . . . . ... .
§15. Ipeo6GpasoBaHHe BbIpaXKEHHi, COAEPMKAIKX

" OMepaLHio H3BJIEYEHHS! KBAJPaTHOr0 KOPHSA

349



§16. Moaynb ReHCTBHTENBHOrO UHCAA . . . . . . . . 102

JlomaiiHas koHTponibHas paGora Ne2 . . . . . . . .. 111
Bapuiant 1. . . . ... . . ... 111
Bappant 2 . . . . . ... oL 112

TnaBa 3. Keagparuunas ¢pyHKuus y = 114

§17. dyukuus y = kz?, eé ceolictBa U rpaguk . . . 114

§18. dynkums y = £, eé croiictsa u rpapuk . . . . 131

§19. Kak noctpouts rpadvk ¢yHKuuH y = f(z+1),
ecJld u3BecTeH rpadpuk ¢yHkuud y = f(z) . . 141

§20. Kak nocrtpouts rpapuk ¢yHkuuu y = f(z) +

~+m, eCc/Ii U3BeCTeH rpadHk GYHKUHH y = f(x)158
§21. Kak noctpouts rpaduxk ¢yHKuUMH y = f(r +

+ 1) + m, ecan u3BecTeH rpaduk YHKUHH

y=flz) ... ... L 169
§22. dyukuus y = ax?+bz+c, eé croiicta U rpaduk179
§23. I'paduueckoe perieHHe KBagpaTHbIX ypaBHeHHH 189

HomawHas KoHTponbHast pabota Ne3 . . . . . . . .. 196
Bapuwanr 1 . . . . ... ... 196
Bapuautr 2 . . . . . ... ... 198

I'naBa 4. KBajgparHble ypaBHeHHS 200

§24. OCHOBHbI€ MOHATHA . . . . . . . . . o o v . . .. 200

§25. hopmynb KOpHel KBaapaTHbIX ypaBHeHuHH . . . 206

§26. PauuoHa/bHble ypaBHEHUS . . . . . . . . . . . . 218

§27. PaurdoHanbHHe ypaBHEHHsl Kak MaTeMmaTHue-

CKHe MOJeJH peasibHbIX CHTyauUHH . . . . . . . 229

§28. Emé oxHa ¢opmyna kopHel KBajpaTHOro ypas-
HEHHS . . . . . . . o i 242

§29. Teopema Buera . . . . . .. ... .. ... ... 250

§30. UppaunounanbHbie YpaBHEHHSA . . . . . . . . . . 262

Jomauinsas KoHTposibHasi pabota Ned . . . . . . . .. 271
Bappaur 1. . . . . .. .. oo 271
Bapuautr 2. . . . ... ... S 272



I'naBa 5. HepasenctBa 274

§31. CBoiicTBa YHMCNOBLIX HEPABEHCTB . . . . . . . . 274
§32. HMccnenoBane pyHKUMH HA MOHOTOHHOCTb . . . 281
§33. Pelenve JHHEHHBX HEPaBEHCTB . . . . . . . . 283
§34. PeuieHuie KBajpaTHLIX HepaBeHCTB , . . . . . . 289
§35. [IpubarkéHHble 3HAYeHMs HEeHCTBHTEJbHBIX

b 12 (=Y 305
§36. CtaHpapTHhl Bua yucaa . . . . . . . . ... .. 306
JoMawHnas KoHTpoJbHas pa6ota NeS . . . ... ... 309

Bappaut 1 . . . . ... ... ... ....... 309

Bapuautr 2 . ... ... ... ... ... .... 310

I'naBa 6. Hroroeoe noBropeHue 312



HUsnarensctBo «JlanKom»
ladya-book@bk.ru

C. M. 3a

BCE NJOMAIITHUE
PABOTHI
K YYEBHUKY
A. T. Mopaxosuya
AJITEBPA
8 KJIACC

ProcC

dopmar 84x108 1/,
Bymara tunorpadckast. fleuats opcerHas. 352 c.
Yenaewsi. 11, Tupax 10 000 »x3. 3akaz Ne B3K-02728-13.
UznatenscTBo «JlanKom» Mocksa 2014 1.

Otnieuatano B OAO «IlepBast OOpasiioBas THIIOTpapus»,
duman «Jom neyatu — BATKA» B 10JTHOM COOTBETCTBHH
€ KaYeCTBOM NPeOCTAaBICHHEIX MaTEPHAJIOB.
610033, . Kupos, y1. Mockosckast, 122,
®axc: (8332) 53-53-80, 62-10-36
http://www.gipp.kirov.ru; e-mail: order@gipp.kirov.ru



