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Bseaenme

Hoporoii apyr!

- B9 xnacce ThI Gyzenrs MpOJOJDKATh M3Y4aTh anreopy.
910 nocobue NOMoXeT Tede ¢ pellleHHEM YIPaXHEHHUi
yyeOHuka  [O. H. Makaprraesa, H. I Munmoka,
K. M. Hemkosa, C. b. CyBopoBoii «Asre6pa 9 knace».
JaHHoe mnocoOue BKiMoYaer B ceOSA OTBETHI Ha Bce
YIpaXHEHNA 3aaTHHKA.

Viaun!



I'JIABA 1. KBAAPATUYHAA
OYHKIUA

§ 1. PyHKIUHU U UX CBOMCTBA

1. Pyskuusa. O6aacte onpenesieHus U 06JaacTb
3HaYeHMN (PYHKUMH

[1.] f(z) = =322 +10: a) f(-1
—10; B)f( )=-3-1+10=
f@) = 555 £(0) = 3592 = -1, £ = 15708 =
=Ly =E =8 =3
f(z)=2%-10: a) f(5) =510 =125 - 10 = 115,
6) f(4)=43-10=64-10=054;8) f(2)=22-10=8 -
—10=-2;1) f(-3)=(-3)*-10=-27-10=-37.
-go(ac)-—:r +24+1, 90)=04+0+1=1; p(1) =1+
Fl4+1=30(2)=44+2+1=7; p(3)=9+3+1=13;
=2>00)+0(1)+9(2)+93)=14+3+7+13=24.
[5.] f(z) = ~5z+6: a) f(z) =17; Bz +6 = 17; 5z =
=11, z=-% =-22,6) f(z) = -3, -5z +6 = -3
-5z =-9; 2 =18; B) f(z) =0, -5z + 6 = 0; 5z = 6;
r =12
-g(a: =0:a) g(z) =z(x+4); z(x+4) =0; z, =0;
T2+4=0,23=-46) g(z) =8, =0 =2#5u
a:—l—l—O,x——l
-<,0 (z) = 6+I : a) 6+ =1,4=6+z, r=-2; 6) 6+z=
=05 4=—3—-05z; 0,5z = —T; z = —14; B) 52 = 0;
4 = (0; HeT, TaKOro 3HauyeHHs T He CyUIeCTBYeT.
B f(z) =052 —4: a) 0,5z -4 =—-5; 0,5z = -1, z = =2,
6) 052 —4 =0, 0,520 = 4; z = 8, B) 0,6z —4 = 2,5,
0,5z = 6,5, z = 13. A
a)x—moﬁoe yucio; 6) r — nioboe YHCHO; B) T # 5;
Nz#4uz#-1;0 224+1>0;, =z — moboe 4uco;
e)z—52>0;, z>5.
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[10.] a) y = 52— 22; 6) y = 2=

[11.] a) = — aw6oe umcao; 6) = # —1; B) 9+ 2z > 0;
=z2> -9

[12.] h = sin30°-0,75¢; h =
=135 cek. h =3t =3.135
t=60-§=160c.

[13. a)s_623’=36°°°°_36000u_36m,6)24000_
——100—, vo? = 240000; vo~490 m/c.

a)y—m +)z]=1; || -1>0; |z| > 1, =>z€

€ (—o00; —1JU[1;4+00); 6) y = /|2 — 2| — 3x; |2 — 2| -3z >
>0;|2—2|>23z;npuz>2,2-223z;2e < -2,z < -1
He MOAXOHHT, NpH £ < 2; 2—z 2 3z; 42 £ 2; = £ 0,5;
= z € (—00;0,5)].

a) g(—4) = -3; g(-1) = -2 g(1) =3, g(5) = 3;
6) g(1,5) = g(4,5) = 4; g(-3) = —4; g(-6) = g(0) =
= 0; B) Haubosbllee 3HaueHHe (PyHKUHH 6, HaHMeHblllee
3HayeHHe q)yl-mmm —4; 1) oGnac‘rb 3HauyeHH# (QyHKLHH
[~4; 6.

a) ArmocdepHo napaenne 5 Mapta 6ujo 750 MM pT.
. ¢T. 9 Mmapta 752 MM pT. CcT.; 6) A'mocq)epﬂoe ZaBJieHHe
6610 HaHWOOJbIIKM 4 MapTa.

i h= t a) 2,25 MuH

-3¢
Z )
= 50,625 M, 6) 60 = —t

) 6) 4y
pa) oy
J\ /

NEESSEE
8T=E6T=47=2 6 BT=6T=4 =2 | I

A J

\
\ I i
D(f) = (—o0; +00), E(f) = D(f) = (=005 +00), E(f) =
= (~00; +00) = (~00; +00)



D(f) = (—o00;0) U
= (05 +00), E(f) =
= (—00; 0) U (0; +00)
— 1 — rpadHk sNHHeHAHOH (YHKLHH,
2—-1=1; f(4) =8 —-1=7; obaacTb
onpenenenuﬂ [1 7); 6) g(z) = —3z+8 — rpaduk NHHEHHOH

oyHKuHH, —2< < 5; g(-2)=6+8=14; g(5) = -15+
+ 8 = —7; o6aacTb onpeseneHus [—7;14].

y = z%; o6nacTb onpeaeNeHus H 06NacTb 3HAYEHHsl
(—00; +00). y = 23; 06aacTb onpeaenenus 1 06aacTb 3Haye-
HHS (—00;400). Y = /T; 06JlaCTb onpejeseHuss H 06/1acThb
3HayeHus (0; +oo)

- y = & o0+ 1 > 1 = o0nacTb onpeje/eHHst
(—o0; +oo) TaK Kak 72 < 22 +1; = y < 1; = obnacTb
3HayeHu# [0;1).

P = 2z+420; rne P nepumeTp TpeyrojbHHKa. 2z+20 <
< 100; 2z < 80; =z < 40; M3 HepaBeHCTBAa TpeyroJibHHKa
caenyer, uto > 2; x > 10; o6nacts onpenenennus (10;40};
06J1aCTb 3HaYeHHi (40 100].

22, |y=2z—-1.
23. ) y=2%2)y=-43)y=%,4) y=2-%.
24.|a) |z[| =3,5, npu 2 =3,5 U z = —-3,5; 6) |x[<2; npH
>4
-2<z<2;8) || >4; npu .
r<—4



Hanmenbillee 3HauyeHHe QyHKUMH y = 0 npH z = 0; Hau-
Gosblllero 3HAYeHHA He cymeCTByeT obnacTb 3HayeHHe
(0; +00).

[t CML
s a) 5‘ : \
4 \
=816 g Tels \;
4’ | ' i :
e\ T
E(f)=(- 8,8) z € [3;3] E(f) - (0.5; 8),
x € [—1.5; 6]

B TeuyeHHH nepBHIX OBYX AHel BoAa MopHAMach Ha 1,5
AM, B TEUEHHH CJENYIOUHX JHell Bola MORHAJAACh Ha 4 1M,
3aTeM ypoBeHb BOAW B PeKe BHPOC Ha $ am B Teuenme
aByx nued. OcTaBileecs BpeMs BOJa YGHBajia 10 OTMETKH
4 OM OT HyJeBOH OTMETKH.

AD
100
80 1
60 4
40

20 1

20 40 60 80 100 120 140 160
p(20) = 2-20 + 20 = 60; p(40) = 2-40 + 20 = 100;
p(50) = 100; p(60) = 100; p(90) = —2 - 30 + 140 = 80.
Ha npomexyTtke [0;40] Boga HarpesaeTCsi, Ha MPOMEXYT-
ke [40;60] Boma KMNHT, Ha npoMexyTke [60;150] Boaa
OCTHIBa€T.



20
15 1

10 1

r 4

0.5 1.0 1.5 2.0 2.5

s(0) =0; s(1) =15; s(1,4) =17,5; s(2) = —24 + 35,5 =
= 11,5.

Besocuneauct 1 yu 10 MUH €Xall B OAHY CTOPOHY, 3aTeM
20 MHH cTOsi1, a noToM 1 yac exas B 06paTHOM HanpasJe-
HHH.

[29.]2) —0,5 (8 —4)+ 152 =4 (1,52 + 1) +3; —1,5z+2+
+15z = 6z + 4 + 3; 751_5 =55 =13
6) (2 — 3) (2z + 3) — 2 —12:1:—69+3a:2 472 -9 — 2% -
— 3% =12z - 69; 122 =60; z = 5.

[30.]2) 622~ 3z =0; 32 (22— 1) =0; 21 =0; 23 = §;

6) 2+92=0;,z(x+9)=0; 1 =0; T = —9;

B) 22 +92=0,z(z+9)=0; 1 =0; o = -9;

r) 522 +1=0; 522 = —1; uert KopHeﬁ;

n) 0,522 —1=0; 0,522 = 1; 22 = 2; T = £V2;

e) 0,6z +92%2 = 0; 32(0,2+3z) =0; 71 = 0; uam 0,2+
+3z=0; 3z = —-0,2; z————lg

[31.] a) 2+ 72 +12=0; D=7 —4-12=49 - 48 = 1;

6) 22 -2z -35=0;, D1 =1+35=36, c =146, =T,
.’1:2=—5;

B) 222 — 5z — 3 = 0; D—52‘+3-2-4=25+24:49;
:c—5f7 ) =3, 272——§, :
r) 322 -8z +5=0;, D1 =16-15=1; z = 41

Fhn=1
:L‘2=1§-.



2. CroiicTBa hyRKIHE

32.| a) [0;6]; 6) [14;16]; B) [6;14].

33.| Ha npomexyTke ot 0 g0 13 MHH Bojia HarpeBajachb OT
20°C no 100°C. 3atem ocThiBasia a0 70°C Ha npomexyTke OT
13 o 28 muH. Bpems Habmionenuss — 28 muH. HauGosbiuee
3HauyeHHe Temnepatypw paBHo 100°C. .

- Ha npomexyTke Bpemenu [0; 4] nen Harpesaacs, (4;10)
— JleA TasJ W TpeBpallaeTcs B BOAY, Ha TpOMeXyTKe
BpeMenH [10; 16] Bona Harpepaetcs.

-a) f(z)=0; npu z = {-5; -3; 1; 4};

6) DyHKUUSA NPHHUMAET 3HAYEHHE OJHOTO H TOrO XKe 3HakKa
Ha npoMmexyTkax [—7;—5); (—3;1); (4;5] MosoXKHTENbHEE,
u (—5;—3); (1;4) oTpuuaTeabHHE;

B) PyHKUMS Bo3pacTaeT Ha npoMexyTtkax (—4;—1); (2;5);
y6uBaer [—7;—4); (—1;2).

O6sacTe onpeneneHus [—5;5]; o6aacTb 3HaueHHi
[~5;5]; Bospacraer mpu z € [-5;0); (2;5]; yOuBaer npu
z € (0;2), OTpUuATeNbHa NPH Z e[ —5; —3); nosokuTebHA
npu z € (—3;5).

E ' 37. | Dyrkuus umeer yethpe Hyas, g (x) = 0 npu z = {—8;
-3, 4,8} i '

a) [-10;-8); (—3;4); (8;10);

6) (—5;0); (6;10);

______ a) it ’ :
i
T 9
a 4 9 & 6 4 2 2
D 0
i
P i




T /
; ; Aoig
816 =11=2 A i \
LI VO | "
\ / 818 =X =2 g
i ]
A @
........... o\ / L\
| 70800 R ' A
*‘ , L ;;
B) 4
‘ Q
\
\ [p'
8=6 =4 IN2I ]2 Y61
i
N

a) —0,8z +12=0; 0,8¢ = 12; z = 15;

z+6=0
3z =10 r=3
= = .
{m=—6 {x -6

B) 0=35% 4422 =0, z = -2;

ol

6 —0 '
r) E;ﬁﬁ;;g;—-O,He npyH KakHx x ¢yHKUHS He paBHa 0.

a) 2,lx —70 = 0; 2,1z = 70; QYyHKUHS HMeeT
OLHH HOsb; 6) 4z (z —2) = 0; (pyHKUHS HMeeT [Ba HYy-
Jsl; B) B‘T“ =0; 6 — z = 0; QyHKUHA HMeeT OHH HOJb.

10



_ z+5#0 T # -5
€ [—6; —=5) U (—5; +00); Hyan GYHKUHH T — VT +6 = 0;
T=vVr+6;, =2>2z>0,22=2+6,22-2-6=0;, D=

=1+24 =25 ¢ = 18 1, = 3; 2 = —2; He noaxommr,
=>y=0;, npu z =3;

6>0 > -6 '
a)y=”—'$@;{z+ - =>{x_ >z€

— _4z%425z . _ .
0) y = 3= Aoes> 00M1acTs onpenenenus 10— 6z > 0; 6z <

<10, z <1%; u 2z — /10— 6z # 0; = 2z # /10 — 6z;
= 412 #10—-6x; 222 +3x2 -5 =0, D = 9+4.2x

x5=9+40=149; z = =3, 2, = I; To = —2.5; HO

npu z = —2,52z = -5, a /10— 6z = 5 = ob6aacTb
onpenenenus z € (—oo;1) U (1;12]. Hyan ¢ynkumn 4z? +
+252 =0; z(4z+25) = 0; = z; = 0; uau 4zry = —25;
Ty = —6,25.

a) 1) —0,7z + 350 = 0; 0,7z = 350; z = 500; 2)
—0,7z + 350 > 0; 0,7z < 350; z < 500; 3) —0,7x + 350 < O;
0,7z > 350; z > 500;

«g“y

300 1
200

100

100 200 300 400 500

6) 1) 30z + 10 = 0; 30z = —10; z = —3; 2) 30z + 10 > 0;
30z > —10; = > —3; 3) 302 +10 < 0; 30z < —10; = < —3.

11



[44]a) y=8z -5 y=2+1;
6) y=-3z+11;, y=—-492z —100; y =1 —z.

[45.] a) Tpu a —2>0; = a > 2;

6) IIpn a —2<0; =a<2;
B)[Ipna—-2=0;, =>a=2.

0.5

" : ¥ , . . 1
f /9,
e :
i g) itk b |
A, ‘
e %4 ok o ._..2 .
.4 —O;—Q 4 I,“ :4:—.1 F4 | I
..... T !
e 4 i
b b L] f.
SR SR . :
a) JlunHeiinas, Bo3spactaio- 6) JluHeiiHasa, yGbiBaiouias,

as, Hyl1d PyHKUUH z = 2;
NPHHHMaeT MOJIOXKHUTEeJNbHbIEe
3HaYyeHUs INpH . > 2;
OTpHLaTeIbHBEe NpPH. T < 2;

12

Hyad ¢pyHkuuu —0,6 + 5 =
=0; 0,6z =5; z =% =8},
NPHHHMAET NOJIOXKHUTEJIbHhIE
3HauenHs npu z < 8%; or-

1
pHLaTe/bHLE NIPH T > 83.



%49

=k N
&9
Y
&
&=

Ipu k > 0; dyHkuus Bospactaet. [lpu -k < 0 dyHKuHS
y6biBaer.

a) f(z)=0; 13z - 78 =0; 13z = 78; z = 6;
6) f(z)>0; 13z — 78 > 0; 13z > 78; = > 6;

B) f(z) <0; 13z - 78 < 0; 13z < 78, z < 6; ('p)’HKLlHﬁ
AIBJISIETCS BO3pacTalolIeH.
y = z2; 06aacTh onpeseneHus (—oo;+00); 061ACTH
3HaveHHil [0;+00); y =0 mpu £ =0, y > 0 Npu « # 0
tbyuxuuu. BO3pacTaeT npH x > 0; y6uiBaeT npu = < 0;
y = z3; obnacTh onpenesieHusi (—oo;+00); obsacTb 3Haue-
HUH (—00;+00); y=0mpuz=0; y>0npu z>0; y <0
npu z < 0; QYHKUMs BO3pacTaer. A
y = |z|; o6nactb onpesenenus (—oo;+00); 06aacTh 3Haue-
Huit [0; +00); y=0 npu x =0; y > 0 npu = # 0; dyHKUHUSA
Bo3pacTaeT npd z > 0; y6uBaer npd x < 0.

13



6) TR A
N O 2 % -
b a) | 4 Jod e et - 6] ‘l o
Lo, H :
WENEN - o
) -9 .
T N =
..... e r
!
8 361 ¢ 817=61 =4 =2 -z 3
. i
! : !
] §
b : } 6 N S o S
e 1 T I S —
L el U N 8 A . ,’ {
A Lo [T VRO D SN ST | N S

HyJed QYHKUHH HeT, y > 0 HyJed QYHKUHH HeT, y >
npu 2 >0, y<O0npuz< >0npu <0, y<O0 npu
< 0; ¢pyHkuus ybeiBaer npy  z > 0; GyHKUHA BO3pacTaer
T #0; npH z # 0.

@ a) y = 5z + /T, y = 5z BO3pacTaeT; y = /T Bo3pac-

TaeT, = y = 5z + /T Bo3pacTaer,;

6) y = —z + v/—z;, y = —r ybuBaeT, y = v/—z; y6biBaer

= y = —z + \/— YyObiBaeT;

B) y = z2 + /z; obaacTb AONYCTHMBIX 3HaueHHH z > O0;

npH z > 0; vy = 22 BospacTaeTr M y = /T Bospac-rae'r

>y=z’+ \/_ BO3pacTaer.

[52.] a) 0622 —36: = 0; z(z—6) = 0; = 21 = 0;

T3 =6;6) 22—5=0; 22 =5; z = /5, B) 222 + 17z =

=0, 2(2c+17) =0; = x; = 0; 229 = —17; z2 = -8,5;

r) 0,522 +9 = 0; z2 = —18 — HeT KopHeii.

[8.]2) 92) = s = a5 = 55 (D = s = &

:>g(2)“'9( 2) 6) 9(2) 2+5=442.5=g’ g( 2):

=(_—2)22§= 2(2)>9( 2); B) g(2) = 725 = —5;
9(— 2)—( s = 00 = 9(2) <9(-2).

a) -2 =2(4-2Y) =2(2-2)(2+2); 6) a* -

—169a? = a? (a? — 169) = a%*(a — 13)(a +13); B) & — 82 +

+16¢ = c(c? — 8¢+ 18) = c(c — 4)*.

14



§ 2. KBagparHbiii TpexuaeH

3. KBagpaTHH TPexu/ieH H ero KOpHH

55.| z = {-2;2;3}.

|56.]a) 22— Tz =0;2(x—7)=0; 2, =0; 2, =7; 6) 2z —
-5=0; 2x—5 :z:—25 B)° —4y=0;y(3>—4) =0
=>:z:1-0 y? —4 0; 2 =4,=2>11=0,12=-2, y3=2;
r) y* - 16 = 0; y* = 16; y'= 2.

57.| a) HeT; 6) na; B) HeT, I') HeT.

58.]22 —6x+7=0;D; =32-7=9-7=2; 2 =3+2;
= KOpHeM ypaBHeHHs aBasieTcss 3 — /2.

[69.] a) 2 +2-6=0; D=1+6-4=25 T = =i,
371——-2 :272—‘—3

6)9:1:—9:v+2 0; D=92-9-2.4=81-72=9; z = &3,

6 12 _ 2.
1= 18, 3"”2—18—

B) 0,2z2 + 3z — 20 = 0; x2 +15x—100—0 D—152
+ 400 = 225 + 400 = 625; z = =13E2; 7 = _20; 2, =5
r) —2z2—z— 0,125 = 0; 1622 +8x+1-—0 D; = 42216 = 0;
a:..—-—:

n) Olzg+04 0; z2 = —4; Her pemeHuﬁ

e) 0,322+ 152 =0; z(z — 5) 0:1:2—5

[60.] a) 1022+ 52 -5 = 0; 222 +:c 1_0 D=1+8=09;

—1+3. 1.
r= ) =-1, 29 = 5;
0 3’

6) 202 +122—18=0; z° -62+9=0; D, =32—-9=0;
z=3;
B) 22—2r—4=0; D; = 144 =5; £ = 1+/5; z; = 14+/5;
:::2—1—\/5

r) 1222 -12=0; 22 = 1; z = 1. ‘
a) 522 - 82 +3=0; D, =4>-5-3=16-15=1>
> 0; ygaBHeHne uMeeT J1Ba KOpHS; 6) 92 +6z+1 =0;
D; = 32—9 = 0; ypaBHeHHe HMeeT OIMH KOpeHb; B) —7x2+
+6x—-2=0; D1—32—72 9—14 = —5 < 0; ypaBHeHHe
He HMeeT KopHeil; r) —x2 +52—-3 =0, D=25—-4.3 =
= 25 — 12 =13 > 0; ypaBHeHHe HMeeT ABa KOPHS.
[62.]2) 422 —42+3=0; D; =22+4.3=4+12=16>
> 0; ypaBHeHHe HMeeT [Ba KOpHS; 6) 4x2 — 4z + 3 = 0,

15




D) =22 -3.4=4-12= -8 < 0; ypaBHeHHe He HMeeT
KopHeii; B) 922 — 122 +4=0; D; =62 —-4-9=36-36 =
= 0; ypaBHeHHe HMeeT OfMH KOpeHb; r) 922 — 12z — 4 = 0;
Dy =62+4-9 =364 36 =72 > 0; ypaBHeHHe HMeeT jBa
KOPHS.

az® + bz + ¢ = O; {a+b+c=0 =

c=4b

= 4b = 4b ‘ |
N N ; —5bx? + bz +4b=0;
a+b+4b=0 a=-5b

50 -z—-4=0.D=1+4+5-4-4=8l; z =3 3, =1;
:132:—-0,8.

[64.] a) 2 -62-2= (22 -62+9) - 11 = (¢ —3)>—11;
6) £2+52+20 = z2+52+2,52—2,52+20 = (z + 2,5)2+13,75;
) 20° —4x+10=2(z? - 22 +5) =2 (22 -2z +1+4) =
20z-1°+8 1) ?+z-6=1(22+22-12) =
L(e®+2c+1-13) = 3(z+1)*-65.

a) 22— 10z +10 = 22 — 10z + 25 - 25 + 10 =
1:2—10:c+25)—15=(x-—5)2—15; 6) 2 + 3z — 1
Pr2-gre (-3 -1= @+ 3§
= (z+1,5)°—3,25; B) 322 + 62 -3 =3 (22 +2z 1) =
3(w2+2:c+1'-1—1) = 3(x2+2$+1) - 6
3z+1)° -6 1) 2 —z+2 = 1(a?-4z+8) =
e -4z +4+4)=1=z-2?%+1.

a) 22 -6z +10=(z2~62+9) +1=(z~3)°+1>

w

I
~

I
8

i

ol
~~
il

>0; 6) 522 — 10z +5=5(22 -2z +1) = 5(z - 1)* > 0;
B) —z% + 20z — 100 = — (7% — 20z + 100) = —(z — 10)* <
<0, r) —222 4+ 16z — 33 = — (222 -162+33) =
= —2(z2-82+16) -1 = -2z-4% -1 =

= - (2e-97?+1) <0

2?2 —6z+1l= (22— 62+9) +2= (2 -3 +2>0;
-a:2+6:z—11=—(:r2——6:z+11)=—(:c——3)2—2<0.
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-21: —dz+6 = 2(22 -2z +3)=2(x2-20+1+2) =
= 2(x—-1)% + 4 MHHHMAJIbHOE 3HadeHHe 4 TaK Kak
2(:v—1)2>0 2(a:—1) =0;z=1.
[69.] 1z + 22+ 4=} (a2 +62+12) = } (22 +62+9) +
+1= 3(:1: +3) + 1, MHHHMaNbHOE 3Haqune 1 Tak Kak
Hz+3)°>0; Lz +3)2=0; > z=-3.
E [lycTe AnMHHZ OoAHOrO KaTeTa T CM, TOTAA AJHHHA
BTOporo katera 6 — x cM. Torma naowaab TpeyroabHHKa
paBHa S = 2:u3(6 —-z)= 3:1:—51:2 =-1 (a2 -6z +9— 9)
(:c 3)%+2 3; HauboJbiee 3HaquHe npu (z - 3)2=0;
T = 3 => 6 —z = 3, 3HaYHT TpPeyroJbHHK PaBHOOEAPEHHKIN.
—5t2 + 50t + 20 = -5(2-10t—4) =
= —5(¢2 — 10t + 25 — 25 — 4) = —5(t — 5)* +5-29; Tak Kak
(t—5)° > 0; MaKkcuManbHoe 3HaueHue npu (t —5)> = 0;
t=5; h(5)=5-29 =145 .
[72.] @) f(z)=0; = %82=L = 0; 052 —1=0; 0,52 = 1;
z = 2;.6) f(z) > 0; ___>?)51 150,2>28) f(z) <O
=22l oz <2
[73.] a) 1(0) = 60 M, [(25) = 60 (1 +0,000012 - 25) =
% 1,0003 = 60,018 M. [(25) —1(0) = 60 — 60,018 = 0,018 m
= 18 Mm; 6) (25) = 60 (1 +0,000012 - 25) = 60 - 1,0003 =
= 60,018 M. {(50) = 60 (1 + 0,000012 - 50) = 60 - 1,0006 =
= 60,036; 1(50) — 1(25) = 60,036 — 60,018 = 0,018 M =
=18 MMm.

[7a.] ) 3(z + 4)* = 102+ 32; 3(.1: + 8z + 16) = 10z + 32;
3z +24:1:+48 =10z +32; 3r2+14x+ 16 =0; D; = 7% —
~16-3 =49 —48 = 1; a,-—-—gi—l, T = —2; 2y = —2%;
6) 3lz + 77 = 15(z + 1)% 31z + 77 = 15 (2% + 2z + 1),
31z +77 = 1522 + 30z + 15; 1502 —2 — 62 =0; D = 1+ 4x

x15-62=23721; z = 1481, 5, = -2, g, = 2L

' a) ab+3b—5a—-15 = b(a+3) —5(a+3) =
= (b-5)(a+3); 6) 2ry—y+8 -4 =y(2r-1)+
+4(2z—-1)=(y+4)(2z-1).
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4. Pa3noxeHune KBaJApPAaTHYHOT0 Tpex4JeHa
Ha MHOMXHTEJIH

a) 3z — 24z +21 = 0; 3(a®—82z+7) =0; Dy =

= 4 '—7=16—7=9; r=4=x3;, 1 =7, z9 = 1;

=322 24z +21=3(x—T7)(z ~-1);

6) 522 + 10z — 15 = 5 (2 +2:r—3)—0 Di=1+3=4;

z=-14+2 2, = -3; 29 = 1; = 522 + 10z — 15 = 5(z +

+3)(x~1)

B) 12 +iz+i=1(2 2-+-3:1:+2) D=9-8=1;z = =31,

.’1:1———2 Ty = —1; => +2IB+3 6(.’12+2)(.’L‘+1)

r) z2 — 12z + 20; D1—62 20 =36—-20=16; z =6 + 4;

T1 =2; T2 = 10; = 22 — 122 + 20 = (z — 2)(z — 10);

1) —y? + 16y — 15 = — (y? — 16y + 15); D1—82—15—-

=64—15=49; y=8+7, y1 = 1; y = 15; = —y2 + 16y —

—15=~(y—1)(y—152)

e) —z2—-8z+9 = — (z*+8z—9); D1—42+9—16+9—

=25, r=-4=%05 1:1—1 Tog=-9 = 22 -8 +9=
=—(z—-1)(z +9);

X) 222 -5z +3; D=52-4-2.3=25-24=1; ¢ = 3L,

T1=1 zo=14 =22 -5c+3=2(z-1)(z-1}) =
(.7:—1)(22:—3)

3) 52 +2y—3;, D1 =1+3-5=16;, y = 15*4, .= —1;

=23 =52+2-3=5(@+1)(y- %) = (y+1)(5y-3);

H) —2x2+5m+7—-—s22:2—5z—-7);D=52+4-2-7=

=25+56=81;x-5*,1:1 Iz =-1, = -222+5z+

+7=—2(a:+1)(a:——)-(2: 1)(7 - 2z).

a) 222 -2z + 4% = (e —2z+3) = 2(2}——)2;

6) -9.1: +12z —4 = — (922 —12z+4)=-—(3x 2)?;

B) 1642 +24a +9 = (4a+3)% 1) 0,25m2 —2m + 4 =

= (0,5m — 2).

[78.] a) 222 +12z—14 = 2 (2 + 62 — 7); Di=3+7=9+

+7=16z=-34+4; 21 =120 =7, =222 +12z— 14 =

=2(x—1)(x+7); 6) —m? +5m —6 = — (m? — 5m +6);

D=5-4-6=25-24=1,m=33m; =3 my=2

= -m2+5m—6=—(m—-3)(m-2)=(3-m)(m-2);
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U\
H-
-3

B)3x +52—-2; D=5244.3-2=25+24=49; ==

=5

=-222=3 =>3%2+5c-2=3(z+2)(z—3) =
=(a:+2)(33:-1); r) 6z2-13z4+6, D=132-4-6-6 =
=169—144=25;:,,-=l~°£é;x1 B_3=5=f

=622 — 13z + 6 = 6(:,:—13) (a:——) (2z - 3)(3z — 2).
[79.] a) 1022 + 192 — 2 = 10 (2 + 1,92 - 0,2); D =1,9% +
+4-02=441; z = =1L 5, = 2 7, = 0,2, = 1022+
+19z — 2 = 10(z — 1)(z + 2); 6) 0,5(z~6)(z~5) =
= 0,5 (22 — 5z — 6z + 30) = 0,5z% — 5,5z + 15..

a) —3y°+3y+11; D = 324+4.3.11 = 9+132 = 141 > (;
MOXHO; 6) 4b2—9b+7; D = 92—4.4.7=81-112 = —-31 < 0;
Heqb3s; o
B) 22— T2 +11; D=72—-4-11 = 49— 44 = 5 > 0; MOXHO;
r) 3y° — 12y +12; D; =62 — 3-12 = 36 — 36 = 0; MOXHO.
am2+b:c+c; a=b=c#0;, = azx’+azx+a;
D=a%?—4a=-3a2<0; = pas.nmxmb HeJIb3sl.
@nm +3nz+2n =0; D = 9n?2—-8n? = n?; :z:-——3’-‘—*—"-—
=33 =220 =-1;nr +3nx+2n—n(z+2)(a:+1)
[83.] a) 322+ 2z - 1; D1_1+3-4 z = 1*2,
=-1 22 =3 =>3?+2-1= 3(:1:+1)(3

4(z+1) .
= @+)@Ez-1); = B = Gty = B

L

6) 2a2-5a—3; D=5%+4-2-3=25+24 =49; ¢ = 37,
a1 =3 a3 =—-3 =2%-5a-3=2(a-3)(a+1)

= (a—3)(2a+1); = 25543 @—32(_2;;1) Zatl,

B) X —b—12; D =1+4-12 = 49; b = 1&7; b1;4
by =-3; = ¥ -b-12 = (b—4)(b+3); ﬁpw%ﬁ_
= G = -8 ) 22+ Ty+3 D=7 —4.2x
x3=49-24 =25 y = &5 4 = -3, o = -4;
= 242 +7y+3—2(y+3)(y+2)—-(y+3)(2y+1) =
= 2ﬁ}+7y+3 y+3)(2y+1 2y+1.
-9 zy—3iiy+3i y—3 ’ .
11+10__ 10 2 _
20+8p_ "8}7 20) P —11p+ 10 D— 11
—4 10—121—40-81 p = 12 p1—10 p2 = 1;
= p? —llp+10—(p——10)(p—1) p? —8p 20; D, =
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=42420=236; p=4+6; p, = 10; ps = —2; = p* —

2 _ 0 2_
-p= = - 10) (9 = el - el

= SERE = b o) B - ity 0t
+ 16z —12; D, = 82 +3-12 = 64 + 36 = 100, z = =8£10;
T =-6 z3=32% =322+ 160 -10=3(z+6)(z—3%) =
=(z+6)(3x—2); 322+ 132 -10; D=132+4-3-10 =
=169 + 120 = 289; ¢ = =B 5 = 5 2, = §; =
= 32 + 13z — 10 = 3(z +5) (z — %) = (z+5) 3z — 2);
o 32%+162-12 _ _3?+162-12 _ (z46)B2-2) _ 246
10—13z—3z? —(3z2+13z—10) —(z+5)(3z—-2) z+5°
[84.} a) Zoliz42, 52 1954 94; D=11%-4-24 =121 -
—96 =25 =45 5 =8 29 =3 => 22— 1llz+

2_ —8)(xz—3 z—3.
+24 = (z-8)(z-3); > Tfora . @Y e,

=125 y = =g = =5 e = g > 200y -

—5=2(y+5) (y—}) = (w+5)(2y—1); > HLED =

_ {(y+5)(2y—1) _ y+5 )
2y-1)(2y+1) — 2y+1°

a) %;x2—7x+6;D=49—4-6=49_24=25;

z=15 5 =62=1=>2"-Tc+6=(z—6)(z 1)

= 36—z? _ (6—z)(z+6) _ z+6
6—7z+2%2 ~ (z—6)(z—-1) ~ 11—z’

Mpu z = —9; &6 = 33 = —03. Ipu « = —99; & =

wito

-z v l-x
= 332 = —0,93. [lpn z = —999; & = 7398 = —0,993;
_ 240,
6) 4142‘;;8_:1632 = m:22_:c48; (E2+2(E—8; D1 =148=9; z=

= —14+3; 21 = —4; 32 = 2; = x(2+2m—8 =(z+4)(z—-2);
422 482-32 _ z?422-8 _ (@+4)(z=2) _ z+4

= Yt = _§m+2%Zm—'2%_£¢§'

Mpu o = -1; 2 = 3. Mpu o =5, &4 = 3 = 1Z. Tpu

z=10, & =13 =1 =1} :

y = ””2—;%. ON3: z—2#0; z #2; x2-62+8;

Dy=9-8=Lz=3x1 2, =2 xg(:42;)(=>4a)c2—6z+

+8=(z-2)(z—4); 2 y=58 SO0 —p 4

T #£2. : :
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rpa(pHKH a3JIHYalOTCA TeM YTO TOYKa T = 2 BHIKOJOTas
M Y= I_.iz'.t...

z—2

[87.]a) = _1——11:1:—11 22 —1-222 = 22; 22 -227-23 =
=0;, Dy _112+23_144 z=11+12; 2y = 23; z3 = -1;

6) L= = 827, 352 | 3z — 162 — 14; 322 — 1324+ 14=0;
D=13-3-4. 14=169-168 = 1; z = 1381, 3, =2
1‘2 = 1: = 21
a) 43:2—61:+2a:y 3y = 2z(2:c 3)+y(2z-3)=

(2a:+y)(2x-—3) 6) 4a3+2b° —2a%b—4ab? = 4a (a? - b?) —.

—2b (a? = b%) = (4a — 2b) (a® b2) = 2(2a—b)(a+b)(a—b).
E Haiinem Touky nepeceqeuuﬂ rpapukos. 0,8z + 2, 1 =
=-09z+3;, 1,72 =09; z = 1.,, y—f(l.,) =08
+2,1= —"—"'—Q'L”l-l— > 0; = rpaHK pacrosioxeH B nepaon
Koopnnnamon qemepm

§ 3. Ksaaparnunas dpyHKnus
H ee rpaguk

5. ®yuxkuns y = ax?, ee rpapux u cBoiicTea

[90) et
N EAS
\ : i
\ : ]
\ iy 1
\ /
\ u
N\ /

O =0 =4 —Ig

a} Ilpu z = -2,5; y = 1,5625. Ipn = = —1,5; y = 0,5625.
Ilpn z = 3,5; y = 3,0625;
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6) y = 4a% 22 =4y, 2 = £2./y. Npu y = 5; = = +2/5.
Mpu y=3; z = £2v3. Mpu y = 2; £ = £2v/2; B) (—00;0]
rpaguk ybbiBaeT. [0; +00) rpaduk Bo3pacTaer.

1K

a) Tlpu ¢ = —1,5; y = —222 = —2.2,25 = —4,5. Ilpu = =
=0,6; y = —2z% = —0,72. llpu = = 1,5; y = —222 = —4,5;
6) y = —2c% 22 = -4 =z =':t\/—32. Mpu y = —1;

Tz = :i:\/g. Mpy y = -3, =z = :t\/g = +y15. Ilpu y =
=—4,5; ¢ = +1/%° = +\/2,25 = +1,5; B) (—00;0] rpadux

Bo3pacTaeT. [0; +00) rpaduk yOuiBaer.

o\ |

VI

;. \ W |
e
A {
i ]
I

[

|

1l
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\\ /1
>
816714 —.2: B L
\
/
\
4
/ - A

O6nacTb 3HaueHW#t nepBoil ~pyHKuuu: [0;+00). O6aacTh
3HauyeHHH BTOPOH QYHKUHH (—o00;0].

o T B

T a) =gty . & \ . - ]
Lah \ T l
\ \ /
T
¢ \—
| i /
u* \
i :i il Nl Faa Y v 4 ¢..‘.. .

a) )Ipn z=0; y=0; 2) npu z # 0; ¥y < 0; 3) y(z) =
= y(—~x); 4) npu z € (—o0; 0] Bo3pacTaer, NpH z € [0;+00)
y6uiBaeT. 5) npu z = 0 ¢pyHKUHS NPHHHMaeT HauGoJblluee
3HayeHHe. O6nacTb 3HaueHHil (—oo;0];

6) D)IIppu =0, y=0;2) npu c #0;, y > 0; 3) y(z) =
= y(—x); 4) npu z € (—o0;0] y6uBaer, npu z € [0; +00)
Bo3pacraeT. 5) npH £ = 0 PYHKUUA MPHHHUMAET HaHMeHbLlee
3HaueHue. O6aacTb 3HaueHuil [0;+00).
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[y
.
=)
oo
€2

e
Y
~—
[
D
" ) i
: \\ Py
[
|
<
k
o
L
’l\
1> 3

0—'45 VAN B
.,;‘,J..,;,:_‘l .

a)lppz=0,y=0;2)npuz #0; y > 0; 3) y(x) = y(—~2z);
4) npu z € (—o0;0] y6uiBaer, npu x € [0; +00) Bo3pacTaer.
5) npu = = 0 GyHKUHS NPHHHMAET HaWMeHbllee 3HaueHHe.
O6aacts 3HaueHu#t {0; +00);

6) )Ipnz=0,y=0,2)npu z#0; y<O0; 3) y(x) =
= y(—x); 4) npu x € (—oo; 0] Bo3pacTaer, npH z € [0; +00)
y6biBaeT. 5) npH z = 0 GyHKUKMA TpPUHEMaeT HauGoabliee
3HayeHHe. O6sacTh 3HaueHH# (—oo;0].

a) 1a; 6) Aa; B) Her; r) 222 = 14x—20; 22 —7x+10 = 0;
D =49 — 40 = 9 > 0 = nepecekaiorcs.

a) M (1,5;—225); y = —100z2 = —100 - 2,25 = —225;
npuHagexHT; 6) K (—3;—900); y = —100z% = —100-9 =
= —900; npuHapiexurt; B) P (2;400); y = —100x? = —100x
X 4 = —400 # 400; He MPHHANNENKHT.




14

12

10

S N o o

-2 =22-3;22+22-3=0, D1 =14+3=4, 2= —-1%2;

Ty =1; 2o =-3.

Mppz=1y=-1Tpu z=-3; y=-9.

o 1Y
‘AL
\ /
N /
4
0000, ]
N
\ ) 4
A\ Z
\\‘ '/,
N
B e T

0,01z2 = 10z; 0,01:52 —10z=0; z(zx—1000) =0, = z; =
=(0; z2 = 1000; npu = = 1000; y = 10z = 10000.

TpagpuKe MMeIOT TOJbKO ORHY OGIIyl0 TOUKY MpH
D=0, kz—4=2%2?-kr+4=0, D=£k?-16=0;

= k2 =16; = k = +4.

T

C |

o FEREE EEEES FESEE FREE)
0 05 10 15 20 25

S =mar% a) Mpu r = 1,3;
S~53, npu r =08; S=
~2;, npyu r = 2,1, §x13,8;
6) Mlpp § = 1,8, r=0,7;
npu S = 2,5, r~0,9; npu
S$=65 r=1,5.
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y = 6z2: a) Tlpu =z = 0,9;
y~49, npu z = 1,5; y =
= 13,5, mpu z = 1,8, y~
~19,5; 6) [lpy y =7, z=
~1,1; npy y = 10; z~ 1,3,
0 05 10 15 20 npu y = 14; z~1,5.

[103.] 2) 322 8242 =0; D; =42-2.3=16-6 = 10 > 0;
ABa KOpHA,

6) —1y>+6y—18=0; D1—32—— 18=9- 9 0; oauH
KOD€Hb;

B) m?—3m+3=0,D=32-4.-3=9-12= -3 <0; Her
KOpHe#i.

a) o=l 106> -a-2=0, D=1+80 =

=8l a=31 0 =1 a0 =-% = 10?-0a-2=
= 10 (za_1%) (a+%) = (26— 1)(5a+2); = pHE=—— =
— a—

= @a-1)(5a+2) — 5a+2’

6) Sa=bakl. 6o2 _504+1=0; D=25—6-4=1; a = 52,

a1 = 1 a3 = &; = 6a? —5a+1=6(a—%)(a—§) =

= (2a—1)(3a— 1) = Sai=terl - (o Yfecl = =3
[105.] (2 +3)° ~ (2 -3)* = (€= 2)° + (2 +2)*; 2® + 62 +

+9—12+62— 9—9: —4z+4+ 22 +4z+4; 12z = 222+ 8;
22 —-6x+4=0,D,=32-4=9-4=5 =315,
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6. I'papukn d)yumﬁ y=az?+n
sy=a(z—m)"

Qoe] P /IHT o T
a)\ P, [ y.4 - N A
\ L] A1 1N
\ > H
[ ] \
NS y \
[- Sl Rt Shy 6+ : / \

./ ,I F \
iB) Y N “ l“;) ki1 ]
\ \ 14 I I 6;-0' =47 4 £\ 6+

\ JAY
\ 7 7 f {
\ 4 I 501 A VT HEA Y
AR 7]
N ’ Vi .2
I | [ 1 1
$ ’ N l ‘
86T T2 ¢ | b ! ‘
107.] \vi- ¥t 6) S TN,
A y RN 1
........... a) - -‘
W17 v ;
\ 1
il i Vi P B=367 42 ¢ .
\
— / \
i I
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B) |§ ‘Y I’ I‘)“ s ﬁy 1
' A / \ M !
\ 4 H f
SN NI !
h - C
876 =442 4 86T T2 y ]
:
LN -
ig d i
! I ) H
S LA e e L aat
o 1 ] 1 T
Tia) 1 ¥ 4 .
\ 1} \ 14
-7 4 (2
. b ale £
86 =T 2 (i3 8B =g =2 2 !
L e N )
L ] i
{ i H H
N f : \ |
I g \
\ T I vV I
B) - t ¢ I') e T
\ 1 SRl 1 '
1 \ 1 bl
4 i
A 1 \ t
\ I‘{% t L’ /
KU WO VI NN SRR SN SN SIS SN SN SN VOO SOVIOY JUNOC SOUOOS SUOS SUOURUINN. SO SRS PO OUUN S SV
Y ] f
—
=67 =452 y 8136
i / \ :
4 ..... -
vvvvvvvvvvvvv ( 15 | | ; f - :
L j ? I | A LI
LI~ O f A | R

a) B mepBOH W BTOPOil ueTBepTsix; 6) B TpeTed H
yeTBEPTOH UETBEPTAX; B) BO BCEX uUeTBEpTAX; I') B NepBOH
H BTOpOH YeTBepTsX; 1) B TPeTeH H YETBEPTOH UeTBEpTAX;
€) B TpeTeit W yeTBEpPTOi uyeTBEPTAX/
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S—— . . s - -
@‘ : g 6) - A
! v ! L e
- a) i _ ; x z’
_ Ffo E
[ ‘ N
1 !
Ht '
T/
8 =6 =1 =2 2 467
- s
TEREES (RiEsERs
—4y T & N
a) Y it .
N
\ ..M.A;\.“AI y) i
...... \ e 4
i L,
8= vc'q = R '
i 4 - . bt
e o g R § R n
4 ‘ S RIS 1 1 R
-a)12:c ~3=0; 1222 = 3; 22 4,z—i;,6)6z+
+4 > 0; npu 1060M 3HaueHHH T; B) —x2 —4 = 0; 2 = —4;

bYHKUHS He HMeeT Hyaed.
115.| y = az? + 5; UMeeT HyJH npH a.< 0.

116.| a) 'paduK QyHKLUHH, Y KOTODOH BETBH HarpaBJIEHH!
BHH3, a BeplIMHA HaxoauTcs B Touke (—4;0); 6) I'paduk
¢yHKLHH, y KOTOPOH BETBH HampaBJieHbi BBEpX, a BEpIUHHA
HaxoaHuTcs B Toyke (4; —1); B) I'paduk pyHKUHH, Y KOTOPOH
BETBH HamnpaBJeHbl BBEPX, a BepLIMHA HAXOIWUTCH B TOUKe
(0;4); r) I'paduk GyHKLHMH, y KOTOPOH BETBH HampasJieHbl
BHH3, a BeplUHHA Haxonmcn B Touke (0; —2).

[117.] a) 0,6a— (a+03) =0,27; 0,6a— (a2 +06a+009)—,
—027 0; 0,6a— a—06a+009 0,27 =0; —a?—-0,36 = 0;

= —0,36; HeT KOpHeH 6) y___y = 0,5y (6 — 2y); % —
-2y—12y 4% 5y% — 14y = 0, y(5y—14) 0; =1 =0
yo =3 =28 :
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a) 5z — 0,7 < 3z +5,1; 2r < 5,8; £ < 2,9; 6) 0,82 +
+4,6 > 5-1,2z; 2z > 0,5; z > 0,25; B) 2z +4,2 < 4x+17,8;
2z > -36;, > —-1,8, 1) 3z — 2,6 > 5,5z —3,1; 2,5z < 0,5;
z <0,2. ’
y=2% y(5)~y(2) =26 —4=2L; y(8) ~y () =
= 64— 25 = 39; y(5)-y(2) <y(8) -y (5) -

7. Ilocrpoeuue rpaduKOB KBaJAPaTHYHOH

PpyHKUMH
a)15c 6) 2,5 ¢; B) 31,25 M; 1) 4 C.
[2n ]y (Mo o) LAl
a)‘\’, 1’ =0T T2 2 6
L 1 / /
g \
1 i T \
A SIS ¥ I
i  J
|
‘ [
< + 1 {2
8= —4; =4 :
a)xB_—%=—‘4 2 yB—4 84+T7= 3 6)3:3 %=
_"2'-5——5‘2)="1%- p=—2-B+5 5—2_ -B439 2=
=25-16 _ 9 _ 41
8 8>
| ) T
122, vt~ 1
L] + 14
a) LA I
VelliX
LI L
i
FA
A
8TS61=4F2 y
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a) Tlpn =z = 2,5; y~6,5 npu z-= —0,5; y~ 6,5 npu
T=-3 yx-7, 6) Ilpy y = 6; 1 = -0,8;, o = 2,8;
npy y = 0; 21~ —2; zox4; O0pd y = -2; 1 =~ —2,22;
T2 X 4,4; B) z = —2,4 HYMM OYHKUMH, TpU T € (—2;4);
y >0, npd = € (—o0;—2) U (4;+00); 1) Tlpu z € (—o0; 1]
byHKUMSA BO3pacTaet, npu « € [1;4+00); 061acTh 3HAUEHHH
byHKuHH (—o0;9)].

a) Tlpu =z = -2,3; y=~ 5,8, npu = = —0,5; y~ —1,5; npu
r =12 y=14,5; 6) Ilpy y = ~4; = = —1; 7o = 3;
npu y=-1; z; = 04; zo~ -3,6;, npu y = 1,7; z; = —0,2;
T2~ —3,8; B) 71 = 0,3; o0~ —3,7, — Hyau byHkuuu. [pn
z € (—00;-3,7) U (—-0,3; +00); y > 0; npu z € (—3,7;0,3),
y <0; 1) Tpu = € (—o0; —2] byukuus yObiaeT, NpU T €
€ [-2;4+00) ¢(yHKUHsI BO3pacTaeT, HaUMEHblee 3HaYeHHEe
byHKUHMH ¥y = —6.
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- 6) ,’
1Q ’
f |
/
: -f
l 3.
/
"y
8= f L
Mi - - Br=G g T2 T T4
B) g
87 =01 —=q|"~2 I ‘\ $ ,,,,,,,,,,,,
i
\ .
i 1‘ \ |
14 \
1 |
1 \~
127 ¥ 6) y
’ ¢
______ a) - [ f
L :
] / \
86 = _‘2 6 .......... ,
‘\ / 8 =igfr=id=2 2 6
I \
i | Al Vo
; | -
1a ) . i H ;T
128.] y = 322 — 3z.
129.| Ilpamas kacaercsi napabosibl, 3HAaYHT, y HHX eCTb

TOJIBKO OAH& TOUKa nepecequHﬂ.'
6z+b=22+8 z2—6x+8—-b=0:D; =32-8+b=9—
—8+b=1+b1+b=0;, =b=—1. :
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- l'padmxu HMEIOT TOAbKO OAHY oﬁmyio TOYKY TNpH
D =0; 2z* —5:c+6—:c — Tz +n; 22 +2a:+6 n=_0;
D1—1—6+n—n—5 n—-5=0; n=>5 z>+2z+
+6-—5=0; 2 +2c+1 =0 (au+1)2 =0, z = -1;
272 — 52+ 6 = 2+ 5 + 6 = 13; uckomas Touka (—1;13).

[131.] 55739 362 + 54~ 2=0; D=25+4-3.2=25+

+24 =49; o = =5%; g = -2; a3 = }; = 3a% + 5a -
3(a+2)(a—§)—(a+2)(3a 1); > 97l —

KJ_Y(_LSaJrz 3a=1) — a+2 a+_2

Tez | 6) Y
Tt T vt T
a) N ! L T
‘.lé l Falb
\ [
0 T \l
1} ! 1 I
\\e I.' ‘\l - l’l
b '] \ i
et \efs
81074712 6 816142
Y € [3; +00); y € [0; +00)
B) 4 o
O 0T =4 "‘ P
1
=) \
l‘ |}
{ [}
Ml 17 X
y € (—00;2].

@a) (z—1)2+(a:+1)2 (z+2)° —2%+2; z2 -2z 4
+14+224+2z+1=a24+424+4—-22+2, 22— 22-4=0;
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D, = 1+4— 5; z = 1++/5; 6) (2x 3)(2x+3)—1 =5z+
+(z=2)% 422 -9—-1 =5z + 2% — 4z +4; 322 —m—14 0;
Dy=1+4-3-14 = 169, e=1E3; 3 = -2, gy = U =21
- [lycts nnowags yvyactka z ra, Toraa l'lepBbIH pas
coGepyt 35z, a Bo Bropo# 42z. Toraa, 35z + 20 = 42z — 50;
Tx = 70; z = 10.
[lycts 6b10 x MawwuH, Toraa, 3,5z +4 = 4,5z —

Tz =8.

§ 4. Crenennasn ¢pyukuus. Kopenn n-ii
CTEeNneHH

8. Crenennan ¢yuxkuus. Kopens n-it crenenn

(=5)%¢ > 0; 0% = 0; 3% > 0; Tak Kak creneHsb

HETHasd.

(=9)* < 0; 0% = 0; 7% > 0; TaKk Kak cTeneHb He
YeTHas.

a) 3,720 < 4,22%; 6) (-5,2)® < (-6,5)%; B) (-7)%° >
> 6%0; r) 3120 > (-28)%.

a) 89% > 76%; 6) (-46)* > (-57)%

B) (—10)% < 735 1) (-63)*® < 63%.
[140.] a) 1,2 < 1,5% 6) 08* > 0,74 8) 09* < 1,

r) (=3.2)" < (-3,4)% 1) 0,35 <08% e) (-4)° < (-1)°.

a) 57 > 543 6) (-4,1)° > (-4,2)% 8) 0,8 >

> (- 13) ;1) 1,6° < 1,85 n) (— 53) (—4,2)% e) 2,18 <

< 3,18.

A(3;243); z° = 3% = 243; npoxoaur. B(-3; 243)
= (—3)° = —243 7e 243; e npoxonut. C (5;3125); z

= 55 = 3125; NpOXOIHT.

[143.] A(2;128); 27 = 27 = 128, npuHAamAENHT.

B (—2; —128); m7 = (—2)7 = —128, nNPHHALJENKHT.

C(—3;2187); 27 = (~3)7 = —2187 # 2187; He npuHan-

JIEXKHUT.

[144.] a) £ = 0,72, 2 = 0,725~ 0,19; 6) = = 2,6; ° =

= 2,65~ 118,81; B) z = —3,4; x5 = (—3,4)° ~ —454,35.
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-

R e ‘ |
a) Tak Kak 40 yeTHoe uHcJO, = rpafpux dyHKUMH
y = %0 pacrosioxeHn B nepBoil ¥ BTOpOil YeTBepTAX; 6) TaK
Kak 123 He YeTHOe YHCJO => rpaduK (YHKUHH y = 12
pacriosioXeH B NepBOH U TpeTeil YeTBEPTSiX. :
a) IBa pelleHHs; 6) OAHO pelleHHe; B) He HMeeT
pellieHuH; ) OHO pelleHHe.

| a) Mpu y =5, 21 = —1,5; o = 1,5; 6) Ipu y = 3,5;
g1=-14; 20=14;8) Mpu y=8; 21 = —1,7; 23 = 1,7.
a) z* = 6; = r~ £1,6; 6) 24 =85 z~£1,7.

37



[151.] y = 2% npu z = 3; 3° > 2% mpu x = 11; 11° > 10%;

npu = = 11?- = 121; 2% = (112)° = 11'2; 11'2 > 10'2; npu

z =113; 26 = (113)° = 1118 > 1018,

@y—xf’ npu x = —4; z° = —4° < 3% npu z = —11,
~115 < —-10% nmpu z = —11% 2° = —(119)° =

= -1120 1020.

F@)=2% f()-f0)=13-0=1; f(2)-f(1) =
=X -13=8-1=7,f3)—f(2)=33-22=27-8=19;

F) - FO) <@~ F1)<F3) -0
38



110
100
90
80
70
60
50

o5 8 8 8

EREES ERER) RANED REXRE B

(=)

6) :1:1 —14 :1:2—0 e

m = pV; p — NNOTHOCTb
nepera, V. — ob6beM xy-,
6a. V—z3, m = pz3;
p=1 =—0‘-;-07 r/cMm
8, 3Ha'~lHT, = 0,723
a) Ilpu :c—2 cm,m-—
=0,7-22 =56 r. npu
z=5cM, m=0,7-5 =
= 87,5 r; 6) Ilpu m = 30
r, z=3,5 c™; npu m = 100
T, :c=52cm

TRy

§,. $3~14 J -

f

B)

i

/4

il

Fx &~ -1, x9~ —0.6, T
2:3%1 6

TS BV |
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6+y _ 1-y  y(u+6) 14y _ 1-y
1+y ET_ly 1+y_1+y Z_—Ry_+ﬁ 6+y iy T

+- ¥ = —(y—l)v+y(l+y) ¥ty y2 1+2y _ % 1. g) 42249,

y—1 y2— 2x+5
v 1 247 _ (2z— 7)(2:z:+7) 1 247 _

4z?2+14z  4z22-10z — 2:c+5 " 2z(2z+7)  4z2-10z
_ _2x-7 247 (2z—7)(2z-5)—(2z+T)(2z+5) | _
— 4z2+10z 4x?-10z 2::: (2z+5)(2z-5) -
_ 1 [ 42%-102-142435—(42®+10z+142+35) \ 1 ( _48z \ _
— 2z 45225 = 2z \427-25) —
- 24

pLE

y = VT, A(144;12); /z = V144 = 12; npunage-
KHT. B(169;—-13); /T = v/169 = 13 # —13 ue npunas-
aexut, C(—100;10)+/—100 He HMeeT CMbic/ia, 3HAYHT, He
NPHUHAJIEHHT.

9. Kopens n-crenenun

= 3; B) \/ — 2 < 0 He HMeeT cCMbiCia. He ABJIETCA
apmpmemqecxum KopHeM; r) 0,1° = 0,00001 # 0,0001.

a) 19% = 361; = /361 = 19; 6) 7° = 343; = ¥/343 =

. 6 . 1 1. 2,9 32 32
=T 8) (3) :6_14“' Ve =20 (3) =33 = /353 =

=34 10=1 = Yi=11¢ 0 =0, = V0 =0

K) VT -4/3=1/(4-4v/3+3) =/ (2-V3)’ =23,
3) V9-4v5=4/(5-4V5+5) = (V5-2° =52

[160.]2) V16 =2 6) V32 =28) ¥T=11) {/-1 =}

8l -3 _qlie) 833 =3m=3-1]
16 2 8 T 2 2"
a) V512 = 2; 6) \/133 . B) Y0 = 0;

r) 5_243=_3 11)4 16 5’e)664_3

5= 1,7; 6) V=4~ -16; B) V-2~ —1,25;

~+12; 6) V5~ +1,5; B) v8~ £1,7.
40
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y = ¢/z; E(81;3); ¥/81 = 3; Touka E npuHane-
XuT. F(81;-3); V81 =3 # —3; touka F He npHHan-
nexut. K (—16;—2); +/—16 He uMeeT cMbicaa, Touka K
He npuHaagexur. L(0,0001; 0,1); /0,0001 = 0,1; Touka L
NPHHALNEKHT.

1165.| y = I, A(8;2); I8 = 2; Touxa A TIPUHALNEKHT.
B (216;6); V216 = 6; Touka B npunapnexur. C (27;-3);
V27 = 3 # —3; Touka C He npuHagaexur. D (—125; 5)
v—125 = —5; Touka D NpPUHALJENKHUT.

a)\/'<€/§_<\/_ =>1<¥35<2 6 VB<
< V20 < V27, = 2 < ¥20 < 3; B) V1 < V9 < V16,
=>1<\/—<2 r) V16 < ¥/52 < v81; = 2 < V52 < 3.

167.

a) na; 6) na; B) HeT; r) OAa; A) HeT, e) Aa.

168.

a) ¥—32=-2;6) V/-1=—-1;8) —2v8l=-2-3=

= —6;1) —4¢27 = —4-3 = —12; 1) V32+ V-8 =2-2=0,
/625 — /125 =5+ 5 = 10.

[169.] a) V=31 = ~¥31; 6) ¥/—17=-V17; 8) ¥-2=

= -2, 1) V—6=-Y6.

a) ¥—125=-56) Y0=0;8) -5¥16=-5-2=

= —10; r) —3\3/—64= -3-(—4)=12. '

[171] a) (\/‘) (10‘)2—10 6)(f) = (5%)
a)( \‘/1_> = (-128)" =12, 1) (272)° = 25 (—2b)

3

5;

ot

= 20 = —64.

[172] &) (¥7)" = (' =7 6) (V) = (-3%) = -3,

5) (293)" =2+ 31)' =16-3 = 48; 1) (-392)° = —3%x
x (28) = -27.2= 54 |

173.] a) Ilpu a > 0; 6) Ipu a < 0; B)npu mobom a.

174.| a) ¥0,5~0,75; 6) VA~ 16; B) ¥—2=~ —1,25;

r) V6~ 1,85,

[175.] a) ¥7~1,9; 6) ¥20~2,7; B) ¥30~2,3; ) ¥/~48~
~ —2,2.

a) Y0~ 2,15; 6) Y—38~ —3,36; B) V1B~ 1,62

r) ‘60%2,78. ‘
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6) - Yoo

T —

]

—

8 =614

e
...
N

=

it
Fe

[+ )
l

=
|

w
N
- 2

8 _ . 14 . 2.3 o
a):r2 z+5 — z24+3z-10' +3z-10=0; D=
_32+4 10 = 9 + 40 = 49; x..-32i7, T, = =5 x5 = 2;.
=T +3:1: 10 (m— )(x+5)’ ;2' z_?_s (—_-—2%%5—_’-_-5-5,
2+5z—82416 14 _ )
ey ~ rhers =0 O3 ¢ # 2 z # =5 z* +
+52—82+16—-14=0; 22 -3x+2=0, D=9-8=1;

T = 3§1, T, = 2; o = 1; HO NpH z = 2 3HaMeHaTelb

o6pamae1*ca B0=z=1; 6) prs 3+y+7+m
=0, 20 +1ly-21=0; D = 121+4 2.21 = 289;
y=——1——:’-:—1-Z y3=—7 yz—g, 2y +11y—21
+7 +2 3+17 — +9y+14
+ t2y—35(y+7) =0 e = 0’ (2y-3§(y+7-5 0;
¥+9%+14=0;, D=92-4-14=81-56 = 25; y = =2,
y1 = —7; y2 = —2; HO NpH y = 7 3HaAMeHaTelsb oépamaeTCﬂ
BO0=y=-2
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a—5 ' 12a—61).__3a—18 __ '
a2-5a+25  a3+125 ) * 2a7-10a+50 :

— a=5 12a—61 . 2a%-100+50 _

aZ—5a+25 = (a+5)(a®—ba+25) ) ~ 3a—18 .

__ _a2-25-12a461 . 2(a®-5a+25) _ a2-12a436 , _ 2  _

- (a+5)$a2—50+25) 3(a—6) a+5 - 3(a-6) T

__(a<6)° 2 _ 2a-12

— a+5 3(a—6) ~ 3a+15”

10. Tpo6Guo-auneitnas pyHkums 4 ee rpadpuk

(180, 2) y = 2% — % acaunrora =3 y = ~% 6) y =
=:3-3 ACHMIITOTH T = —-2; y= -3.

pre)
(ise) L o TITHY
a) 8
2 R -
o o
4T3 2 1 8116 1= = 2 $
ne 1
‘ .
B) 41 T)
1]
2=10/<8 =472 y BT=46 =41 =2 y e
A" = \.‘
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a)y=%=1+ 20, acummom g=2y=1

r—
6) y = _%ﬂ =-(1 ;‘%) = z+3 —1; acKMnTOTH T = —3;
—1.
| JJRERER RPsk
" a)
— - -
=~ =7 e 3 - =81 =0 =4 &
T8 [
(i lla |
o BN ¢ 32—2
- =2 — 0; 3z -2 =0; 3z =
=2 z = % y > 0, npu
.- g bt € (—o0; 3) U(2 +00); ¥y <
el TTITID <o mpuze (352).

- 185.] 1.3. u 4.
Jy = 22 = 2+ 15 4 10/1KHO GBITh HATYPabHBIM =
11=2-3

06b JOJIXKHa ObITh HATYpaJdbHOH = =
AP 3 yp l=xz-3

r=4
uckomble Touku (4;13); (14;3).

44

=14
:>{ npu ¢ =4; y=13; npu ¢ = 14y = 3; =



187.] y = &7 y = 8- 1, y nomxHo GuTb ueaBIM

7
=7
7_-1
= % HBONXKHO ObITh LENbIM UHCJIOM. = ;’ . =
7 _
| s =7
z=1
=1
= >nmpuz=1y=8-T=1npu z=171,
r=-7
Tz =-1 _ '
y=8-1=7mpua=-7,y=8+1=9, npu z = —1;
y=8+7=15.
188.
| f ,,
] = ““§ - ..;._m,
=472 ¢ XB 10

o i m1=—1,$2=6.

s
i P i 8
oA
i@ oo a) 1 =0; 2o = 4;
=412 r 1 6) z1=12z2=3,
B) He HMeeT peleHHH.
: :
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11. Crenens ¢ panHoOHaABHLIM MOKa3aTejxeM

- a) 33 = /3; 5¢ = (53)4 = \/_ ¥125; 0,205
_022 _m 7—025__( )4 =

6) z¢ = (z 3)4 = V2% a2 = a8 = 5'a“; b8 = (3)°
=551;;c2§—ca—\/_c_§ .
B) 5a3 = 5Ya; ars = a¥a3; —b~15 = —(%)% = —-71?3;
(2b)% = ¥2b;

Il

N @-y)b = 28—yt = Va? - Yy
$ _ 2 _ 4 33 _ _4
3(a+b)4 =34/(a+b)’; 4a"3+a 3= Ftavel= gt

+ aVa2.
[191.] a) V1,3 =1,3%; 6) ¥7-1 =773;
\ﬁ—()‘ 0 {37 = \/()—()5

11)\/_4—a7 ) g =5 =7

8) 0,163 = (/0,16)° -043—0064

- -3 1 1 _ 1000 _
r) 0,6471° = (0,64) 2 —(\/0763) = o0& = o513 = 1z =
. 161
164’ 1
A) 5 3%5=5~\/532=5 2=10;
e) —643 = —v64 = —4;
-5 6 _
%) 6-8 3:-%—— ;
3)7-0047 =7 g==7-g5=7-5=35
a) cich = c2ts = c8; 6) b5b3 = bi~3 = bs;
B) a3as = adts = a'g'; r) d5d3 = d5+05 = d15’5,
3 5 1 5 1
n) ;p; x% =x%‘§ =;1;"1; e) yo 1 y3 =y6 3 =y2;
U W TR 19 57 1 97 7 5
X) 251272 =25T2=210;3) m3 :m“=m3"“=m"3,



2
as;

1 4
n) (b3)° = bs; k) (a3)® = ai? = a3;
1) (c73)° =c7%; M) (p)”
1
a) (0'04)2 a®8 = ¢
6) (:L'4)5 6 — z% . 2% _zs
3

B) a(a 12)4 ﬁa,a-OQ___aOl'

08y=% . (,-2\"1° _ 06,06
1) (@) ¢ (a78) " =a700.0% =1
a) 108 11077 - 1001 = 1004-05+0.1 = 100 = §;
6) 45 .23 .85 = (22)3 .23 . (28)7% = 23 .23 .27} =
—23+i-3 =224 ‘ :
B) 3- 904 ¥3=3- (3‘2)04 35 = 3-308.302 =32 =9,
r) 84168 . Y= (23)7F . (245 . (2%)3 =2-1.2% .2} =
=2"1.22=2
[196.] 2) 2° = 252 = (a%)’; 2® = 2232 = (=*)%; 2~% =

42 — (x—4) ; T l—z"052 (z—OS) x_$052=

(a:°5) ot =& (zs)

_ 1,

6) y° = yzls = (y2) = 5% = @) y = ¢¥° =
= (¥3); 7 = ys® (yﬂ) ‘15 =y %% = )
y0’2=y1_15"3=(y15) Y :zy 273

=@ %),
a) 1"'—3‘}i=£?§=3\/§+3;

6) — 10
10-108 IO—N T0-1°

_;_1;“- _ V- mWERE) _ e
B)x+y _—_%mﬂ_‘/_ \/@,

-
OIEO

-2
3

=p
02. 08 = g0208 = 4

r) b&—S = vb-5 -~ 1 .
535 T (5)(Vhs) | Vbrs'
= et2etdbid _ _ (fervad)® A&\V@
R E e I e
min — (m34n3)(m3—m3InI4nd) 1 1
) mf m§n§+n§ . mé—m§n§+n§ =m3 +ns.
a)’d—t-'i-l-l t3_u—1 U—t—§+1 t——_v_l
1__0—1 t3—-v1’:u_1___1.u_v_1+1

4
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s

6) u = (t+2)%; ' =t+2 t=ut-2, v=(2-1)5;
vr=2-tt=2-vhut-2=2-vh ul+ovi=4
(a+b)3+(a~b)? _ (VaTb+va=h)® _ atbta-bi2val R _

(a+b %—(a—-b)'l a+b—(a—b) a+b—a+bd
— 2a+2va®- 52 __ at+Vae®-bBR. npw b da. a+¥¢;?—E —
- - 3 - 5 ’ -
a+ a'z 1602 ata 252-516 1+ 3 5 8
=t = T = B = (1+]) ] = 8x
5 5
5
X i= 2.

JlonoqHHTe bHbIE YIpaXKHeHHs K raase I

6x #£ 0 z#0
a)y=élz+€sl:5;=>{ -

6+ #0 T#—6
>0 ' - >0
6) y =T — I R 37" S
r—4>0 r>4
>4
. 1+1+#£0 141 T # -1
B) ¥y =11T: = = .

y = 10z. O6acTb onpenenenus z € [0;7]; f(0) =0;
f(7) =70; = obnactb 3HauyeHuit y € [0;70].
[To Teopeme IMugaropa BhcOTa TpeyroiibHHKA paBHa

h=+v5%2—-32 =,/25-0 =416 = 4; TaKk Kak %z Khé:

=% =>y="%z =32 =y=f(z) =15z O6aactb

onpeznenenus z € [0;4]; f(0) =0; f(4) = 6; = obnacTb

3HaueHu# y € [0; 6).

Touka nepeceuetns ¢ ocbio Oy: ¢ = 0; = y = =iy =
= 1. Touka nepeceuenusn ¢ oceio Ox: y =0; 0 = I

HEeT pelleHHil = rpaduk QyHKUHH He MNepecekaer och 53:

I'paduk pacnosoxeH B mnepBoii ¥ BTOPOH KOOPAMHATHLIX .
YeTBEpTAX.
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40 |
30k
20 F

10

o Ml b e N -
0 1 2 3 4 5 6 7 8 9 10

CKopocTb KaTtepe MO TeueHHIO pekdH 16 + 4 = 20 kM/u,
CKOpPOCTb KaTepa MpPOTHB TeueHHs pekH 16 —4 = 12 km/u.

Paccronanne ot A no B katep npoiuer 3a % = 3 wyaca,

paccTosiHie oT B no A — 3a 513% = 5 yacoB. 3Ha4HT,
. 20t,t € [0; 3)
1(t)=14 60,t€(3;5)
120 — 12¢,t € [5; 10]
I(t) pacteT npu t€[0; 3] kaTep yaansercs oT A; npu t€[3; 5]

He M3MEHSIeTCH, KaTep CTOHT, TpH t € [5; 10] y6biBaeT, Katep
BO3BpaulaeTcs B A.

-m A e

N
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a) y=0; = 2=l = 0; 25 +11 = 0; 2z = —11;
T = —5,5;

6) y =0; = g=g5; = 0; HET pewenHit. = Hyne# PyHKuUMH
He CyUIeCTBYyeT, ‘

B) y=0; = 2112 = 0; 322 - 12 = 0; 322 = 12; 2% = 4;
T =42

[Tycts GYHKUMH BO3pacTaiouiue, TOTAA MPH Tp > T2;
z1) > f(z
. { f (@) > f(2)
g9(z1) > g(z2)
= (1) > p(z2).
[Iycte ¢yHKUMH yObiBalouive, TOra MpH =) < ZTg; =
1) < f(z
. { f (1) < f(2)
9(z1) < g(x2)
= ¢ (z1) < p(z2).
[Ipeanonoxum uro ypaBHeHHe f(z) = a HMeeT ABa
KOpHAl U GoJsiblle, MYCTb 1 H T2 [IBa PA3JHYHBLIX KOPHA, H
Z1 > T TaK Kak QyHKUMA BospacTaouias, To a = f (z1) >
> f(x2) = a; npoTHBOpeuHe. = ypaBHeHHe f (T) = a UMeeT
He 60J1ee ONHOTO KODHS.
[209.] a) VZ+22=18. O3 2> 0; y = T, u y = z2
Bo3pacTalomue QyHKUHH, 3Ha4YHT, ypaBHeHHe VT+z2 =18
HMeeT OJMH KOpeHb. T = 4,

= f(z1) +g9(z1) > f(z2) + g (22);

= f(z1) + g9(21) < f(22) + g(22);

6) 23 + 5z = 6; y = 2% u y = 5z BospacTaiolUe DYHKLHH,
3HAYWT, ypaBHeHue T3 + 5 = 6; MMeeT OAUH KOpeHb T = 1.

[210.]y =22 +5; y= —2® — 4
y=vz+l y=z'+22+6.
[21]y=vI-=.
[212.] 49, 2.
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i , PyHKuHs Bo3pacTaeT MpH
\ z € (—00;0); yOuiBaeT mnpH

' z € (0; +00). O6nactb 3Ha-
o ~ yeHHii y € (0; +00); 06aacTh
3 onpefesenus z € (—oo;0) U
SESTEIEA T IATE0T U(0;+00).

[214.] a) 322+ 22-2=0; 22 +4z-12= 0D1_22+12—
=16, z=-2+4; 71 =2, 20=—6;6) 32> -3z -1 =0;
622 -4z -3 =0; D1—22+3 6=4+18 =22 x = 2£Y2,
B) ~#?+4z-28 =0; 2’ ~ 4o+ 4] =0, 422 - 162+ 11 = 0;
D =8"—4.11=64—-44=20=4.5; g = 882V8 _ 445,
r) 04z -z +02=0; 22 -5z +1=0; D="25-4.2=
=25-8=17; z = 31T,

@ Ilo Teopeme Buera: a) (z + 7) (z — 2) = 22 -2+ 7z —
—14=22+52-14;6) (z~ (3-v2)) (z- (3+Vv2)) =

= (z -3+ V2)- (.'z: 3~ \/_) =((z - 3)+\/_)((:1: 3) -
~V2)=(z-3)’~-2=22-62+9-2=2x% -6+ 7.
[216.] Tak xak z = 0; T0 2p02 —2-0—2p—3=0; 2p+3 =
=0; 2p=-3; p=—-15; = 3z - 2z = 0, .1:(31:—2)—0
3.'1: 2=0; 3z =2; :1:—%
@a) 222-10z+3 = 0; D; = 5°~2:3 =25-9 =16 > 0,
=> KBallpaTHHH TpexuJieH HMeeT KOPHH, o TeopeMe Buera: -
T 'x2=%; T + T2 = 5;
6) 32°+ T2 —2=0; 22+ 21z —6=0; D=212+4-6 > 0;
KBaJpaTHHIH TpeXuJeH HMeeT KOpHH, mo Teopeme Buera
Ty -2 = —6; 1 + x5 = —21; v
B) 0,522 +62+1=0; 22 +122+2=0; D; =6°~2 =36~
—2 =34 > 0, = KBajJipaTHHH TpexuJeH HMeeT KOpHH, MO
teopeMe Buerta z; - 13 =2; 11 + 12 = —12;
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r) 322 +32+31=022-22-1=0,D=4+1>0
KBaPaTHbIH TpexuJeH HUMeeT KODHH, no TeopeMe Buera

$1~$2=—1;$1+$2=%.
o TeopeMe Buera: (z—p)(z—q) = 2% — gz —
’ —-(p+g=p
—pr+pg=2’-(p+q)z+pg =
pg=q

—_1 - = :—2
N p-g=p _ )4
p=1 p=1

*a-f=4 a-f=4
{\/5+\/B=3 - {a+2@+ﬂ=9 -

a=1
{a-ﬁ:4 {a-ﬂ=4 f =4
= =

=
a+B+4=9 a+B=5 {a=4
i

B=1
a) 2x2—3w+7—2(
=2(z%2-2- % m"'ﬁ”ﬁ"’

7)
2
—2(( 3)2 16+16)=2Z(x_%) +%)=
=3~ 1)+ § =20 - 17+ 5§
6) —3z2 +4x—1~—3(z -2 % x+%—%+§):

-=3( -9 8) - 3=

B) 52° —3z =5 (22— 2- 10x+100 %)':

=5((e- %) - %) =56-$)" - 5

r) —4x2+8x=—4(:r2—2x+1~1)=

=4 ((z— 1)% - 1) = —4(z — 1)? + 4.

[221.] a) 22+ 20z — 103 = — (x> ~2-10-2 + 100+ 3) =

= —((z — 10)%+3); (x — 10)243 > 0; => —((z — 10)%+3) <
<0; 6) 22— 162465 = 22-2-8-2+64+1 = (z — 8)2+1 > 0.
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a) 3$2—4I+5=3(a:2 2-2.24+43-5+3) =
=3((z-2)*+ %1) =3(z-2)*+ % > L, MunuManbHoe
3HaueHHe ; 6) —3z2 + 12z = -3 (22 —2-2x+4 - 4)
= -3 ((a: 2)2 - 4) =-3(z - 2)2 + 12 <€ 12; MakcHMaab-
HOe 3HayeHHe 12. ' '

a+b = 40, a = 40-b = a-b

 =b(40 — b) = —b% +40b = — (b2 — 2- 20 - b + 400 — 400)

- ((b —20)% - 400) = 400 — (b— 20)? < 400; npousbe-
neHne GyneT Hau6oabwnm npH (b—20)2 ='0; = b = 20;
= a = 20.
a) 0,8z — 198z —5=0; D =198 +4.5.08 =
= 392,04+ 16 = 408,04; ¢ = 108E0:2, 5, — 25; g, = —0,25;
= 0,822—19,87—5 = 0,8 (z.— 25) (z + 0,25) = (1z—5)(4z+

+1);

i

938 sfritn b0 0
_Oié

_ -3- 35 %4=196,$='3Ta';x1=1_;‘%=3,5;

x2=g3_15 =>35 3lo+22% = 2 (z - 3,5) (z — 1,5) =

= (3z-05)(2z - 7);

B) 22+ 2vZ2—-2=0; D=2+4-2=10; g = =2/,
=z 4+ 22— 2—($+M)($+M)
N)a?—zvV6+1=0;, D=6-4=2 = Y852, = 52 _
o1 (s L) (s )

-ma:+(m 3)z—3=0,D=(m—-3)2+4-3
= m? —6m+9+12m—m +6m+9—(m+3),:c

— —m+3:t!m+3! —mj;3+mi =3. 2 —m+3-m—3 _
-—2m 2m m» T2 = 2m -
=50 =1 npu m=-3; z1 = -1, npu m = -1,

ri=-3;ynpum=1,z,=3, npi m=3; 3 =1.
Otser: -3 1 -1, -1u—1,3u~—1,1n —1.
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-3>1
[226.] (n - 3)z?+(n+1)z+9-2n=0;{ n+1>1 =

9-2n2>1

n>4
> >0 =>n=4224+5z+1=0.

n<4
a) m2+6m+8=0;,D;=32-8=1, m=-3+1;
m) = —4; mg = —2; = m? +6m+8 = (m+4) (m+2);
- 2m2—-8 _ 2(m—2)(m+2) __ 2(m-2).

m2+6m+8 — (m+2)(m+4) T m+4

6) 2m?—5m+2 =0; D = 52—4.2.2 = 25—16 = 9; m = 33,
my =2, my= %; =>2m2—5m+’2=2(m_2)$m_%)

= . om?_5mi2 _  (m-2)(2m-1
=(m-2)2m-1); = mn”—LQn,—,grt+6 = n($—2))~;?m~)2) -

i

_ 2m-1
- n-3"

[228.] a) 24 — 3f2-12.0 432 3z —1=0; D =3%+4x

x4 =9+16 = 25; x—3:§t5, T =1; 29 = —§; = 2% —

—3r-1=4(z-1)(z+3) =(z-1)(dzx+1); = =H -
37z—12  _ z+44 372-12  __ (z+4)(dz+1)  37z— 12

T &?-3z-1  z-1  (@-1)(dz+D) - (a-1)dz+1) (=@-1){@dz+1)

_ 42?4o416044-37o412 _ 4?-20z416 _ 4(z75244) o . +
(.1:—1)(4::+1) — (@z-Dz+1) — %c—~1)(41:+1)’

+4=0; D=5 4 =09, x——%;x1=4;x2=1;

4(z?-52+4) _ 4(a— 4>(z 1) _ 4(z—4).
(z-1)(4z+1) — (z=— 1)(4z+1) 4x+1

z—1 1-z 141
6 z+2 " 2243z+2 z+2 i:c+1)iz+2i ( 1) (iz+liiz+2i)
_ (z=1)(z+2) _ z-1.
= (e¥1)(z+2) — z+1°

B)z2—2-20=0; D=1+4-20=8I, x—%, z) =5;

T2 =—4; =22 —1-20 = (z - 5) (z +4); 7::+4 2:20
x(7T—zx z+4)(z—5 .

= 5:+4) (+7)%E )_.'E 5:!7,

r)x +112+30=0; D=112-4-30 =121 — 120 = 1;

g = U 4 = 5 75 = -6 = 22+ 11z +30 =

— z2411z+30 _ (z+5)(z+6) z—5 _ z+6.
= (z +5) (z + 6); =5 ﬁ‘s‘ ~3(z-5) zﬁ—%‘
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m) 22 —3z—-4=0; D=9+16=25 ¢ = 355; z, = 4

T2 = —1; = 22 -3z—4 = (z—4)(z+1); = %3’—23;—74 2l =

— 2237 2427+1 2278 _ (z-4)(z+2) _ "z42.

Z'_Y(_jz—: z+1 zz?: ffﬂ_jﬁl GG = TR (a1 %—1'
e) 3z -5z +2=0;, D=25-4-3-2=1; z—%
=1 22 = g, = 3z —5:1:+2—3(a:—1)(:z:——)

o 9tz 10 24z—2?410z(z—1
=(z-1)(@3z-2); = 2—5:+§z¥+3z—zz a(:zfl)(Sz (;) ) =

-

_ _9z2-9z42 = 3x—2)(3z—1
— (z~1)(3z~ z—1)(3x—2
[220.] y = ax® a) (5; 7):»—7~a 2% a = %
6)( \/_9) =29=qa-3;a=3; B)( 33 2) =>———ax

x4,a——2 r) (100;10); =>10—a 10000; a-OOOl

) m
’ T
P I PSR R P P IR
/.
/ ‘ HauGosblliee 3HaueHHe pas- -
/i E Ho 0. HaumeHnblliee 3Haye-
HHe y(—6) = —0,25-36 =
1 N — 9' )

@a) Mpu a > 0; y = az? > 0 = y(z) €[0; +00); 6) Mpu
a<0;y= a:r:2<0 = y(z) € (—o0;0].

y = az?; y = az; HaiiaeM TOYKY NepeceyeHHs: ax
. = ag; axz—a:z:—‘O ax(z-1)=0; 21 =0; z2 = 1. Hpu
z =0, y =0, Touka nepeceyenus (0;0); npu z =1; y = q;
ToYyka nepeceyeHds (1;a).

Tlpu casure napaﬁo.nu Ha 5 e[MHHI| BBepX, MOJy-
yaetcsi QyHKUHS y = 722 + 5; NpH CABHTe napa6o.nu Ha 8
eHHHL BJICBO, NMOAYUYaeTCss PYHKLMSA y = 7(z+ 8)2 + 5.
- a) Uro6n u3 rpaguka QyHKUHH y = T° NOAYYHTH
rpadHK QYHKUHH Yy = —Z° HeOGXOAMMO BEPTHKAJBHO OTpa-
3UTb rpadHK y = 3 oTHOCHTeabHO ocH O,
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Uro6ni 43 rpadHka (QyHKUMH y = T° noAyYyHTh rpadmk

GYHKUMH y = (z — 3)3 Heo6X0AUMO CABUHYTh Ha 3 €AUHHIkI
BIpaBo rpaguk y = z°.

Urobbl 43 rpaduka ¢GYHKUHH y = Z° NOJY4YHTb rpaduk
GyHKUHH y = 2 + 4 HeOGXOAUMO CABHHYTH Ha 4 eNMHHLbI
BBEpX rpaduk y = z°.

6) Uto6s u3 rpadHka QYHKUMH y = /T NMONY4YHTb IpadHK
GYHKUMH y = —/T Heo6XOHMMO OTpPa3HTh rpaduk y = z
OTHOCHTeJNbHO ocH Oz.

UYro6nl M3 rpapuka QYHKUHH y = /T NOJYYHTb rpaduk
GYHKUMH y = /T + 5 HeoGXOAHMO CABHHYTb Ha 5 eIHHHI
BBEPX rpaQuK y = /7.

Uto6bl H3 rpaprka QyHKUHH y = /T NOJAYyYHTb rpaduk
byHKUMH ¥y = /T — 1 HeO6XOAHMO CABHHYTH Ha 1 eHHHLY

BHH3 rpadHK y = /.
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[287] &) Y- 6) Y
= g1 1 1 \! € -
= iy mununs e \ T
67T =07 =4 =2 4 =0r=4 -‘n £ QH
,,,,,,,, ‘ :

1 ; % \

I M | A\

§ foi o1 { i i \

- 238. | Tpaduk dynxunn y = 2 — 6z + ¢ npeacTasnser co-
6oii napa6oJy, BeTBH KOTOPOH Hanpaa.neﬂu BBepX. Haitnem
KOOPIHHATH BepMIHHbl NapaboJibl: Ty = ——- =3 ¥y =9 —
—184+c=c-09.

BepwnHa napaGosibl B JaHHOM cJlyyae MHHHMMaJbHOE 3Ha-
YyeHHe (QYHKUMH, CJIeJ0BaTeJIbHO:
a)c—9>4,=2>z2>13;6) c—-9> -1, = c> 8.

y = 72 + br + c. KoopauHaTH BepIIHHH NapaGokL:

T = -2 =8 =8 -8 1c=c- ¥ pepumna
JOMKHa ObTh B Touke (6;—-12); = 2 =
b
—2 =12

b=-12 b=-12
= = .

c—36 =—12 c=24
= az® — 16z + 1. HpﬂMaﬂ AIBNSIETCS OCBI0 CHM-
MeTpHH napaboJibl, KOra Ha :-rrou NpsAMOi JIeXKHT BeplIHHA
napa6odiLL. xs——i=%; 8. 8-4a=2
-y—ax + ¢; ax? +:v—0 ar? = —¢; x2=—-—9'

ypaBHeHHe HMeeT pelieHHe npu: 1) a=0; ¢=0; 2) a > O
c<0;3)a>0;,c<0.

Fpapux oyukuuu y = az? + bz — 18 npo-
XomMT  uepes ToukH M (1;2); N (2;10); 3Ha-

2=a+b-18 a+b=20
YHT, =
10=4a+2b— 18 da + 2b = 28
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b=20—-a
=
20a+20—a=14
b=26
a=-6

{

=

b=20-a
2a+b=14

: {
b=20—-a
a=—6

=

=67

1)

H : {
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[244.] 3) y =322 — 0,52 + & 16- I'paduxom dyHKuUHH fBASET-
cs napaGojia, BETBH KOTOPOH HampaBjieHb BBepX. HaHAeM'
b

KOOpAMHATH BeplﬂHHbl napa6o.nbl :1:,, = - = géi = 3
g=3.l 1.1 1 _1_1 1 _#_ 15 %
?/-144212 16482416 B8=3 Y
6[24,+oo)

6) y = 222 + 1,2z + 2. [padukoM GYHKUMH sBAsieTC Na-
pabiosna, BeTBH KOTOpOil HanpaBnaeHH BBepx. Hailinem Ko-

OpAMHATH BEPWIHHH Mapabonn: zB = —& = —42 = —0,3;

y8=2-0,09-1,2-034+2=0,18-0,36+2=182;, = y€_
€ [1,82; +oo)

B) y = —32% + 4z — 55 I'padmkoM ¢YHKUMH sIBASET-
co napa6o.na, BETBH KOTOPOH HampaB/ieHH BHHS. HaﬁneM
KOOPAHHATH BepIIHHH Mapabojib: ITB = —2—’; = 2__ = 4;

yB=—-84+16 -5, =25 = y€(—00;2,5;

r) y = —3z% — 2z — 42, TpadukoM OYHKUMH sBASETCH
napa6oJa, BETBH Kompou HanpaBaeHnl BHH3. Haiinem KO-
OpAHHATH BepUIHHH napaﬁo.nu B = -2"— = —s = —4;
yp=—3+2-42= 43,=>y€(—oo, 5].

- 245. | b = 24t — 4,9t%. TpadukoM QyHKUMH sBJseTCH Mapa-
6ona, BeTBH KOTOPOH HampasJsieHb BHH3. Hailinem koopauHa-
THl BEPIUIMHK NapaGoski: t8 = ;%5 = 2 = 222; makcumasb-
Hasl BHICOTa, Ha KOTOpYIO nomm.ncx MA4Y — 3TO OpAMHaTa

2
BeplIMHb: hB = 24 - 120°— 49 (120)° = 24120 _ 41% 142;)2
_ 24120 _ 12120 _ 120(24—12 120 12 “1aa0 29’1_9
- = 9= 4 — o

M) Msu noguuMainca B npu t & [0; 233 Haiinem mMomeHT

najeHus Msya: hg)_o 24t — 4,9t = 0; £ (24 — 49t)—

24 =49t t = = 445(; ¢). Msu nanan npu t € [249,
4], npu t = 4 Mﬂ'-l ynaa Ha 3eMJi0.

-a)y (@+3)% 6) y= —(z— 6.

[247. ]y =22 +pr +g;

a) y=0;, npu z, = 3; z2 = 4, 1o Teopeme Buera
ry-T2= =12
1°'T2=¢q N q

Ty +22=-p p=—7’
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6) Mpu =z = 0; y = 6, npu m=2;y=0;=,>.

= q= = q ;
4+2p+6=0, p=-5
6=—28
B) B = 6, yB = 24, = 2 =
24=36+6p+q

=>{p— 12 =>{p——12
g=24—-36—6p q =60
- y=az 2+br+c=a(z?+2z)+ c=a((m+§";)2—
) +¢

a) &lesmmo uyTo a < 0; TaK KaK BEeTBH HamnpaBJ/ieHhl BHHS3.
Tak kak rpapuk CABHHYT BMpaBo = % <0 =b>0
TaK Kak KODHW YpaBHeHWs NOJOXHTe/bHble H a < 0; u3
Teopemu Buera caenyer, ut0 1 - 22 = £ > 0; = ¢ <0;
6) OuemunHo, uTo a > 0; TaK Kak BeTBH HanpaBJIeHk!
BBepX. Tak KaK rpaguk CABHHYT BNpaBo = 2a <0 =2b<
< 0; Tak Kak KOPHH ypaBHEHHS MOJOXHTeJibHble H a > 0;
H3 Teopemun BHeta cneayer, uto 21 -z2 = £ > 0; =¢> 0.
a) 5100 > 4100. ax gak 5 > 4; 6) 0,871 < 0,89100;
TaK Kak 0,87 < 0,89; B) 1,526 < 1,626 rak kak 1,5 < 1,6;
r) (%) ! ()™ Tak Kak 2> 3.
a) 2 < 10; = 21° < 3119, 6) 0,3 > 0,2; = 0,35 > 0,25;
B) % < %; =>( )17 < (8)17; I‘) (§)20 - (%)10; = (%)10 —
= (2)%; n) 32 = (33)" = 277, = 3% > 87; ¢) 366 = 1296%;
= 1250° < 366
@ a) f(25) - f(12) = 257— 127 > 0; 6) f(—30) —
(-20) = (-30)" — (—=20)" = 207 — 307 < 0; B) f(0)x
(60) = 07-60" = 0; r) g(17) — gs) — 1716 _ 510 57,
g(=9) - g(~17) = (-9)°. (= 17)10 = 910. 1710 5 ¢
" e) g(38)— g(0) =381 —-0=3819>0.

a) "t —z" = 2™ (x — 1); TaK KaK z€[0;1]; z—1 < 0;
=" (r—-1)<0; =z <z 6) 2"l -z = 2" (x - 1);
TaK KaK z € (1;4+0); = zz—-1>0; = z"(z—-1) > 0; =
= "t > ", :

60



y =2z" a) A(%8); = 8=2" = n =3
6) B(3,5;12,25); = 12,25 = 3,5"; = n = 2; B) C (-3;81);
=81 = (-3)";, = n=4;r) D(-2;-32); = —-32=(=-2)"
=n =5. '

1254.| ne€N; y =z™ a) A(2;5); y = 2" Bo3pacTaer.
22 = 4 < 5 < 8 = 23, 3HauuT, TAaKOrO M He CYLIECTBYeT;
6)B(\/_81)=>81—(\/—) =8; B) C(— 5415)
415 = (-5)" = n = 2m; y= (- 5)2’" Boapacraer, (—5)2 =
=25 < 415 < 625 = (— —5), 3naunT, Takoro n He cyme-
cteyer; 1) D (—T7;—343); —343 = (=7)"; =n =3.

: - A [
i a ¥ i “
(28] o T
[ S S _._ ““ “““““ - - f* E ’ . ) -
i i g 1 ;
AN ¥ !
/
8§ —4E~4:24 2716 - 9 5
R \ : : ]
T 1 - : T
— A\ : 44 ;
la
< H [ A
A H x’ 2 4. .
p— +8 fund b 9!, .......
T A T ; o ™
B) -8
-4 o : ,
i b ]
4 I o
| ; | j
adoii !l j .
- - e ~~-?‘;‘T~M-L‘_;*7M - ‘ e
HEE : A
8 6T THY 2 | 816 =g 2T 6
[ i | L
/ [
1
> 3
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11) F : "L -e) A 3]
X — ; i 'R =
LR T S ] 2 5 pre : : {
,,,,,,, - e
Q
: :
T f
- 8
glbiaii
- =
...... -
...... ‘ ~
e h DS AN S0 A
{ ! =4, ] FARSK: ¥ : $ ;
IR : S
13
‘ ..... . ’ T
{ in !
Ty § ‘"1; ¥
i j g
e i e #. - A W SR S
b i
Q i ‘
% - /
; 3 ‘ ’ : 3.
4
LR S0 000 R O :
: R !
H : i : ; : :
BTHE T2 AR S . B =8 =4 H2 T2 :

a) 210 = 2; nBa xopus z = = V/2; 6) z!° = 0; oaun
Kopetb z = 0; B) z'0 = —3; Her kopueii, Tak Kak !¢ > 0;
r) z’ =5; ORHH KOPEHb & = V5, n) 7 = 0; OnHH KOpeHb,
z=0; e) z7 = —1; oguH KopeHb T = —1.
257. —0,5 V1024 = —0,5-2 = —1; 6) —27{/—
=-%. (—3)_2 a) 15\/5_1_2—15 2=31) {753-\/54 =
0,1

={% Je=31=1 7. ) Y=125- /0,17 = —5-0,
=—05; ¢) V16~ . \/0,1253 =& 0125=11=4

a) vz = 0,2; = = 0,04; 6) \3/37=%; y=(% =
B) Va = —1; HeT pelleHHWH, TaK KaK KOpeHb 4eTHOH

CTeneHb M3 A1060ro yKcaa HeOTPHLLATEbHOE YHCIIO; T) \/— =

=2b=2"=16,0) Yz=1 =>zc=1¢e) =

>y=(-2°=-
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a) VZ—2,=z-2>0,22>2;6) { 9‘” 1 =>9—r>
>0; 2<9; B) ¥z +5; npu 1060M 3HAUEHHH BbIPANKEHHE
uMeeT cMbCH; T) ¥3a—5; = 3a—5>0;3a>5,a> 2

B) V=5y+6 = —5y+6>0; 5y <6 y<1i;e) ¥/%2,
=>6b—9>0;66>9;, b>1,5.

[260.] a) ¥/23 < ¥/27; 6) Y5 < ¥—4; B) Y01 < Y001
[281.]2) 6 <7 = VB < VT, = V6 VT <0; |
6)%>§;=>§/I‘§'/—, \/— \/—>0

B) 1>0,99; = 1> ¢0,99;, = 1— 0,99 > 0;
F)0,28—%<7,=>M<\/;,=>\/m—\6/;<0.
a) 0,1z —2>0; 0,1z > 2; = > 20;

6) 5-22>0: 25 <5; & < 2,5;

B) = € (—o0; +00).

a)ﬁ:’z;=>a:1=0; z2=1, Vz<z, =>z>1,
T .

> =20<z<];
6) %:z; 1 =1, i2=0; z3 = -1, Yz < z; z < z3
z€22—1g>0; =z € (~1;0) U (1;+00); ¥z > z; > 23

z(z2-1) <0; z € (—o0; ~1) U (0;1).
2 ?
2; 2 B0 1R 2 107112
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IJIABA II. YPABHEHUSA
1 HEPABEHCTBA C OJTHOH
- TEPEMEHHOM

§ 5. YpaBHeHHR ¢ OMHON NepeMeHHOH

12. Ilence ypaBHeHHe W ero KOpH

[265.] a) 5, 6) 6;8) 5; 1) (z+8)(z—-7) =2 +8z— Tz —
—-56=0; crenens 2; 1) 1; e) 523 — 5z (22 +4) — 17 = 0;
523 — 523 — 20z — 17 = 0; —20x — 17 = 0; cTeneHb 1.
[266.] a) (82 — 1) (22 — 3) — . (47 — 1) = 38; 1622 — 24z —
-2z +3—16m2+8m—1-—38 —18z = 36; £ = —2; .
6)@—%@ 2{% 8. 22502 = 9; 2
z—i]}-—:‘:l '

B) 0,5y"-05y (y + 1) (v — 3)—7y-y(y ~3y+y—3) =
= 14; y® — % + 22 +3y—14—0 2y + 3y — 14 = 0;
D=9+4-2-14=121; y= =381, 4 =2; 4o = -3 5;

2 2
r) ot — 22 = ﬁl_“_“’)_@“’_l_u‘l A2 —4;,; —1; 422 = 1;

2°
267.] a) (6 - :z:)(:z:+6) (x—11)z = 36; 36 — 22 — 2% +
+111:—36; 2224+ 11z =0; z(11-22) = 0; =; = 0;
11 .
1172—?—5,5,
6) 1%7!—3“ =0; 5— 15y — 33+ 11y = 0; 4y = —28;

y
B) 92— MM = 1; 362%— (362° + 96 — 33z — 88) =
=4; —63x = —84 r= 3_11,

r) 1yt = 4,2 (4 + 2 +1) ~L+y? = 96; 2+ 4y +
+2- 1+§; 96—0 3y +4y—95 = 0; Dy 9243 95 = 289;
y—‘ L, y1=5; yo = —6}.

1268 5a:6 >0; 6w4 > 0; z2 > 0; TaKk KaK cTerneHu qe'mble

= 520 + 6z + 22 4+ 4 > 4; = ypasHenue 52° + 624 + 2% +
+ 4 = 0; He UMeeT KOpHeH, :
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Mpu z < 0; 122° < 0; 7z® < 0; 11z < 0; Tak Kak
cTereHH He deTHne. = 12z% + 723 + 11z -3 < -3 =
ypasHetue 12z° + 7z3 4+ 11z — 3 = 121 He MMeeT KOpHe}i.

Iycts pebpo kyba paBHseTcs z, Tor4a (x+3)% =
= z°+513; 23+922+272+27—2%-513 = 0; 2%+3zx—54 = 0;
D=9+4-54=9+216 =225 z = =3£1%, £ > 0, = 2 = 6.

m Ilycte nepBoe uHciO0 x a BTOpOe y, TOTAA

T=y+5 3_,3 . .3 2
= 5)° = 3185; 15
{x3=y3+3185 W+l =v+ v
+75y+125 — 43 —3185=0; 4?2 + 5y —204=0; D =25+
+4-204=841;y=:"—?§—t2—9; =12, =z =17; yo = —17;
= To = —12.

[272.] a) Y3 —6y=0; y(y>—6) =0; y =0; uan y? = 6;
y=+v6;, = y1 =0; y2 = V6, y3 = —V6;

6) 6z + 3,622 = 0; 2 (6x2+3,6)=0; z1 = 0; uau 622 =
= —3,6 He HMeeT KopHen =>z=0;

B) 23 +3z = 3,50% z 3-3,522+3x =0; z (22 — 3,5z + 3) =
=0,z =0, unu 22 - 352 +3 =0, D=1225-4-3 =

=025 =05 z = 3508 5, = 9 5y = 15 = 2, = 0;
z2=2; z3 = 1,5;
r) =3 — 0lz = 0,3z% —-0,10:—0,3:1:2 = 0

z(r*-03z-01) = 0, = :1:1 = 0; umn z2 — 0,3z —
-0,1=0; D=0,09+0,4 = 0,49; x_%ﬁi,x =0,5;
z3 = —0,2; =>z1—0 z9 = 0,5; x3——02

B 923 - 1822~z +2 = 0; 922(x—2) - (z — 2)
(922 -1)(z—2) = 0; Bz—-1)(Bz+1)(z-2) =
=>x1-2 3:2-%,133——%‘

e) ¥ —y* — 1642 + 16y = 0; y*(y—1) — 16y (y—1) =
=0, y(1*-16)(y—1) =0, y(y—4)(y+4)(y—1) = 0,
>yn=0yw=4y3=—-4ypu=1

*) 3—p2 =p-1L pPlp-1)-(-1) = 0
(p-1)(p? —1)-0 =p=1;p=—1;

3) zt —2? = 323 — 3z; 22 (2 —1)—3x(x —1) = 0
z(x— )(a:+1)(x—1)—0 21 =0, 20 =3, 23 = —1;
x4 = 1.

{Lo
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'- a) 0,7z -2 =0; 22 (0,7 —1)—0; => 21 = 0;
0,7z, =1; 2o =¥ =13

. 6) 0,523 — T2z = 0; z (0,522 —72) = 0; z (22 —144) = 0;
z(z—-12)(z+12) =0; = 21 =0; x2 = 12; z3 = —12;

B) 2%+ 4z = 52%; r (22 —-52+4) =0; 21 = 0; uan z? —
~52+4+4=0,D=25-16=9% 2=, 55 =4, z3=1;
=221=0; z2=4; z3=1,

r) 323 - 22+ 182 -6 =0; 22(3z—-1)+6(3z—1) =
(zz-il-6)(3:c—1)=0; TaK Kak 22 +6>0=> 3z —1=
=3

n) 2z* — 182% = 5z% — 45z; 222 (22 -9) = 5z (22 - 9);
2(2z~-5)(z-3)(z+3)=0; =z =0; z2 =2,5 3 =3;
z4=-3; .

e) 3y’ —2y=2y3-3; 3y2—2y-2y3+3,=o;3(y2+12—‘
=2 (2 +1)=0; = (1 +1)(3—2y) = 0; TaK Kak y° +
+1>0;, =2y=1,,. :

a) z3 4+ 722 — 6 = 0; Jerko yBHAETb, 4TO 1 = —1;
=20+ 722 -6 = (z+1) (22 + 62— 6) = 0; z% + 6 —
—6=0;,D1=9+6=15 z=-3xV15 =z = -1,
T3 = -3+ V15; z3 = —3 — V15; « |
6) z° + 4z2 — 5 = 0; Aerko yBHIETh, 4TO T, = 1; = z° +
+4z2 -5 =(z—1)(z2+52+5) =0; D =25-20 = 5;
= ——Mdz: 5; =>x=1,290= _‘DC—52 '5; T3 = 4—5; B,

y = z3 — 622 4+ 11z — 6. Ipaduk nepecekaer ocb
Oy npu £ = 0; = y = —6; = IpaduK nepecekaer ocb
Oy B Touke (0;—6). I'paguk mnepecekaer ocb Oz npH
y =0; = 2% - 622 + 11z — 6 = 0; Jerko yBHIeTb, YTO
T a1=1 =223 -622+1lz—-6=(z—1)(z? -5z +6) =
=(z-1)(z-2)(z-3)=0=>z1=122=2,23=3; =
T'paduk mepecekaetr ocb Oz B Toukax (1;0); (2;0); (3;0).

a) (222 + 3)°—12 (222 + 3)+11 = 0; nyctb 22243 =
=a; Toraa a2 —12a+11 =0; Dy = 36—11 = 25; a = 6+ 5;
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252+ 3=1 212 = -2
a1=1;a2=11;:'{ = =>{ *

202 +3=11 202 =8

R |

= 2 .

= x° = —1 He uMeeT CMbICNIa = T = £2;

2 =4

6) (t2 — 2t)°> — 3 = 2(¢2 - 2t); mycs t2 — 2t = a; Toraa

a.—2a 3=0,D,=143=4;a=1%£2;a)y =3, az = —1;
-2t=3

= = 1) t2-2t-3=0;t; =—1; ty = 3;
-2t=-1

2) t2 2A+1=0; (t—1)2=0;t3=1,

B) (22 +z—1) (22 +a:+2) = 40; nyeth 22+ —1 = a;

Tornaa(a+3) 40; a? +3a — 40 = 0 D =9+ 160 = 169;

3;13; a; = 5, ag = —8; =>z2+zx—-1=25 wum
+rx-6=0

ESURPRN 1 = )atrr-6=
P+ +7=0

=0;D=1+24=25;x=%ﬂ;x1=—3;x2=2;2)
22+z+7=0,D=1-4-7T=1-28 =-27 <0 Her
KOpHeil. -

r) (22> +z-1) (222 +z - 4)+2 0; nycts 222 +z—1 =
=a;, 2a(@a—3)+2=0,a2-3a+2=0,D=9-8=1;

a=3§1,a1—1 ay = 2; =>{2x te-2=0 = 1)
202 +2-3=0
22 +z-2=0;, D=1+16 = 17; ¢ = =&Y1T; 9)
202+ -3=0; D =1+ 24 = 25; x—M.x =1;
1‘2——15
a) (x2 + 3)> — 11 (22 + 3) +28 = 0; myeTs 22 +3 = a;
a—11a+28 0; D=121-4-28=9;a= U8 4, =7,

224+3=7 z2=4 1 =42
a = 4, = = = =
2+3=4 =1 x=:|:1

> =-2; .’l?2——l 3 = 1; T4 =2;
6) (a: —4z)” + 9 (22 — 4x) + 20 = 0; nyctb 2 — 4z = q;
=a24+92+20=0;, D=81-80=1; a ==L ¢ =
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. 5 B A

=—5;a2.=—4;{x 4x+5—Q = 1)z?2—-4z+5=0;
- z2-4r+4=0 ,

D; =16 — 20 = —4 < 0; HeT KopHe#t 2) 22 — 4z +4 =0;

Di=4-4=0;z=2;

. B) («? +x)(:c +z—5)—84 nycth 24z = a; a(a — 5) =

= 84; a —5a—84=0, D=25+4-84 =25+ 336 = 361,

—-12=0
a;___51:2_19. =12; a9 = -7, = $+I l)
z24+z+7=0
22+z+7=0 D—1—4 7=1-28 = —-27 < 0; Her
kopHeit. 2) 22+ — 12 =0; D = 1+ 48 = 49; z = =&,

T =—4; 220=3.

a)x — 522~ 36 = 0; nycts 22 =a > 0; = a2 —5a—
—36=0;, D=52+4-36 =25+ 144 = 169; =>a—5i13
a1 = —4; He NOAXOAMT, TaK Kaxa>0 a2=9 == ‘=9
=>a:-:|:3

6) y* — 632 +8 = 0; nyctb y2 =a > 0; = a? —6a +
+8=0; .D1‘=32—8~=1;‘a=3:h1; a1 =4; aa = 2; .

: 24
{y2 Sn=2%p=-%p=-vVEu=vy
: y=2 : )

B) t4+10t2+25 = 0; nycTs t2 =a > 0; = a2 +10a+25 = 0;
Dy =52 —-25=0; a = —5; t? = —5; HeT peleHHil;

r) 4z — 522 +1 = 0; nycts z2 = a > 0; 4a%? —5a +

+1=0D=25-16=9 a=5533 0y =1 a2 = §;

N

2=1 _ )
o1 >t=Lte=-Lla=35 ta=—3
n) 9z* — 922 +2 = 0; nycts 22 =a > 0; = 9a® — %a +
+2=0D=81-72=9 a=2%a =1 a, =

18'0‘
2
=

=w1=\/;,$2=—f,x3—f,x4

— 8y% + 1 = 0; nyctb y? —-a,=>16a —8a+1—0

16-16=0a=5 =5 =y’ =} y==}
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[279.] a) 2% — 2522 + 144 = 0; nyctb 22 =a > 0; = a2+
— 2504144 = 0; D = 252 —4-144 = 625 — 576 = 49;

2 _
a=%ﬂ;a1=16;a2=9;=>{z 10 =1 = 4
2=9
o= -4, 2z3=3; 4= -3;
6) y*+14y%+48 =0; nyctb y2 = a > 0; = a2+ 14a +48 =
=0, D;=7T?-48=1a="= 2i,=> = —4; a3 = -3;

Her KOpHeH TaK Kak a > 0;

B) z¢ — 422 + 4 = 0; nyC‘rbz =a>0; a®—-4a+4=0;
D =22-4=0,a=2; > 22 =2 :m-—:i:x/_

r) t4—2t2—3—0 nycth t2 =a > 0; a? - 22— 3 = 0;
D1=1+3=4;a=1:i:2;a1=3;a2=—1—Henonxonu'r,
Tak Kak a > 0; = 22 =3; 2 = +/3;

n) 2z —9z2 +4 = 0; nyctb z2 ?>O; 2a2—9a+

+4=0,D=81-32=49; a =% a) =4; a3 = };

x2=4
= =13 =2 29 =-2; z3=\/‘,x4— \/'
$2_1

e) 5y* —5y2+2 0; nyctb y? = a > 0; = 5a% —5a+2 = 0;
D =25-4-5-2=25-40= —15; HeT KOpHeH.

a) Haiinem Touky nepeceuenus ¢ ocbio Oy.x =
=0, 22y=0"-5-02+4=4; > (0 4). Haiinem TOuKy
nepecequna c ocmo Oz.y=0; = z* - 522 +4 =0; H%CTb
=a>0; =>a’—5a+4=0,D=25—-16=09; a—————

2 =1
a;=4;a2=1; = =11 =2,20=-2;,23=1;

2 =4

zs = —1; = (2;0); (~2;0); (1;0); (—1;0);

6) Haitpem Touky nepeceuenus ¢ oceio Oy.x = 0; =
=>y=0"+3-02-10=—10; = (0 —10) Haiigem Touky
nepeceqeunﬂ ¢ ocbio Oz.y = 0; = z* + 322 — 10 = 0; nycTh
2 =a>0; = a?+3a—10=0; D = 9+40 = 49; a_3—*7
1= —5; ag = 2; = 2 = —5 He HMeeT cMbicaa 2 —2
:v_i\/—=>(\/§0)(\/—0) .
B) HaiineM Touky nepeceueHus ¢ ocbio Oy.z =0; = y =
= 0* —20.0%2 +100 = 100; = (0;100). Haiinem TOuKy
nepeceueHuss ¢ oceto Oz.y = 0; = z* — 2022 + 100 = O;
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myets 22 = a > 0; = a2 —20a + 100 = 0; D; = 100 —
100 = 0; a = 10; 2% = 10; :c—:t\/_ = (V10;0);
(-v10;0);

r) HaitneM Touky nepeceuenus ¢ ocbio Oy.z =0; = y =
=4-0"+16-0% = 0; =>(0 0). HaﬁneM TOUKY e nepeceqeunﬁ
¢ ocbio Oz.y =0, = 4z* + 1622 = 0; 4z% (2% +4) =

2 +4>4; = z=0; = (0;0).

a) zt - 4722 — 98 = (22-49)(z2+2) =
=(x-7)(x+7)(x2+2); :
6) z* — 85z% + 1764 = (z2 — 36) (:1:2—49) = (z — 6)(z +

+6)(x - T)(z+ 7).
282.| a) (z? —l)(a: +1) — 4(z? —11) =0 ot —1-
—47° + 44 = 0; 2* —42% + 43 = 0; nycts 22 = a > 0;

=a2-4a+43=0;, D, =4 43——39<0 HeT xopueﬁ
6) 3:1:2(2:——1)(:1:+1)—10:1: +4 =0; 322 (a: 1) —10z% +
+4 0; 3z% — 322 - 1022 +4 = 0; 3z% - 1322+ 4 = 0; nycTs

2=a>0;3a%-13a+4 = OD——132 4-3-4=169-48 =
2

T
=121;a=13§“;a1=4; ag = §; = A >1=2
T

Ty = -2 3:3—\/;.334——[

[283 a) 2+ 2% — 6% — 622+ 52 +5 = 0; :z:(a:+1)—
—6z*(z+1)+5(x+1) =0; (a:+1)(a: ~ 622 +5) = 0;
l) a:1+1-—0 =1 = —1; 2) 4 =622 +5 = 0; nmycTs
22=a2>0; a?-6a+5=0; Di=38-5=4a=3%2

2
=1
a; =1 a2=5;‘=>{$

[XTSI N

9 S T=1, 23 =-1;, 4 =
z¢=25

= —v5; z5 = /b; pelueHue ypaBHeHHs T; =\/5‘ zo=1;
.’1:3——1 .’1:4—— 5

6) x5 —z* 223 +2:z:2 3z+3 = 0:1:4(:1:—1) 222 (z —1)—
—3(:1:-—1)—0 (z—1)(z*-222-3)=0; 1) 2-1=0;
z=1;2)2*-2r2-3=0;,nyctb 22 =a>0=> a2 - 22—
—3=0,D1=143=4;a=1+2;Tak Kak a > 0=>a = 3;
z? = 3; £ = +/3; pewenue ypasHenus r; = 1; 73 = V/3;
$3=—\/§.
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1284.]a) y"—y0+8y =8 y"—15+8y—8=0; y%(y — 1)+

+8(y—1) =0 (y6+8)(y—1) ==0,=>1)y-1=0

y=1, 2)y +8=0; y° —-'—SHET peilieHH :>y=1

6) u’ —u® = 64u—64; u” —u8 —64u+64 =0; ub(u—1)—

—-64(u—1)=0; =>(u—1)(u -64) =0, = 1) u—1=0;

u=12)u-64=0, w0 =64, u=42; =2 uy =1, up = 2;

’U3=—2.

[285.] a) 322 - 25z - 28 =0, D =25%+4-3-28 =961,

> =88 = ,a:z 25631 —1; = 322 - 25z — 28 =

—3(1—2§) (2:+ = (3z — 28)(z + 1);

6) 222 + 13z —7=0; D =132 —4.2.7 = 225; g = =134I5;

Ty =4 22 = =T 222+ 132 -7 = 2(z—3) (@ +7) =
=2z—-1)(z+7).

a) 13(5z — 1) — 15(4z + 2) < 0; 65z — 13 — 60z —

—-30<0; br < 43; z < 8,6;

6) 6 (7 —0,2z) — 5 (8 — 0,4z) > 0; 42 — 1,2z — 40 + 2z > 0;

0,8z > —2; > —2,5.

[Tycts BcA pa6oTa 310 z, nepBblil CBapilMK 32 t Y

BbUIOJIHAET 3a/aHHe, a BTOPOM 3a T u.

30 (r? —¢%) = 11tr

Z=I411 ,
=¢ ' 7 = 2=30(1+1%) =
z=30(t+r)
z=2_11
T t
30(3)°-11--30=0 r=12
=4 £=30(1+1%) =>4q 2=66
;=3—1 § =55

OTBer: 66 4 u 55 u.

13. JipoGHble pauMoHanbHble YpaBHEHHs!
288.[ a) L9 _ 2(a®-9) _ a(@=3)(@+3). _ad-9a_ _

aZ+a—12 a’+a-—12 a’+a—12 * a2+a—12
npu a1 = 0; ag = 3; ag = —3; HO NpH a = 3 3HaMeHaTeb
oﬁpamaeTca BO=a; =0; ax = -3;
a®+2at a*(a+2) ot —_ 0 N
6) 33 a%+a+10 ~ (a+2)(a’-2a+5)  a®—2a+5 0, =a=0;
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: 5_444 4“3 _ 03 02—4G+4 - 03(0—2 2
B) it = ‘4—7—“(.; yy o ) B ——(a_z)(a+2‘L!)(a vy}

)
= (0_7_2 = 2+4) = 0;.a # 2 TaK KaK 3HaMeHaTeJb o6pailaeTcs
" BU=a=

a). 513 15‘!} —2jl+6 =0; (y—3)(5119 -2) =0; 592 —-2=0;

v
y‘_5vy i\/——

6)33 122

=0; iy_ilgflz:ll 0, y—4=0; y=A4.

) -2 10 _ 50 1 2(z+3)—10{(z— 2)—-50+:1:2+a:-6
32 P e x2ﬁ3-6+3’ =-2)(=+3)

=0, EES =0 HK—)Z’“ 2 =0, =z =10

6) a:+5:_2.7:35 30—12z =0; (z+45)(z—T7)+(22—5)(z—1)+30— 120 __

8z—z2-7 5 . (z—1)}(=-T7)
3z<—21 =0: T(T— — 0N _
=0 s = 3;1%1;_)75 =0, z=0.
-a) 3:::—2 2043 _ 12244 . (3z-2)(z+3)-(2z+3)(z—1)-122-4 _
z+3 = F425-3 (z—1)(=+3)

z -—6:::—7 — (z=T)(z+1) _ _
=0 ey =0 GG =t m =T m =1,

52—1)(z—3)—(25+2)(E+7)+63 _
6) Bt -T2y B =0 ( 4)(: (:v)+7()(ﬂ-'—3g(z :

= 0; 35228 = 0; 322 - 322+ 52 = 0; Dy = 16% — 3x

x 52 = 256 — 156 = 100; z = 18£10; &) = 2; 1, = 8%;
' B) — _4 16 .. z(z—2)—4(z+2)+16 _ 0:
zﬁ4z+4 R x3+2z2—4z 8’ (z+2)2(a:—2) -
z2—-62+48 £$—2;(I— ) _
(z+2)*(z—2) =0

(z42)%(=—2) )
a) atl 4 ot _ %ﬁz; (o) 75,,‘1;3‘}5,1;2);3“-3 =0

a—2)(2a—3

(4—25‘Za+15 =0; a=15;

6) 3a—5 _ Ba—5 __ 3a+2 a(3a—5)+(6a—5)(a+1) (3a+2)(a 1)
a’—1  e—a’  a’+a’ a{a—1)(a+1)

- 3(2a+1)(a—

a6:-13?z+1) =0 aZ:—1)(a+15 =0; =>a=—3. ‘
.a)x_l'?_z_—l—_l=:c-}10 7o (=1 (@7 (2~ 9)x
x (x—10) # 0, (z—1—=z+7)(z—10)(z—9)
= (z—-9- :c+10)(:c N(x—-1); 6(z—9)(z-10)
(x —1)(z —7); 522 — 106z + 533 = 0; D; = 532 — 5x
x 533.= 144; 1-533;-12 x; =13; 23 =82;

6) 3355 = z35—z0on @+ 3) (z+9) (z+5) (x+21) #
=0, (x+9-z-3)(z+5)(z+21) = (x+21 —z—5)x
X (x+3)(z+9); 6(zx+5)(x+21) = 16(z+3)(z+9);
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522 + 182 —99 =0; D; = 92+ 5-99 = 81 + 495 = 576;

T =222 5) =3; 7, = —6,6.

D vy - htdn -
- % = - = ([@-4@E-2)(z+4) x
X (x—=5) # 0, (r—4—z+5)(z+4) - (z—-2) =
= (a:—2—a:—4)(:c—4)(a:—5) (z+4)(z-2) =
= —6(z-4)-(z~5); 5z 56z +128 = 0; D =
= 282 - 5-128=144, z_zsilz,zl_s z2_32

6) s+ b kool = Loy
(z+ S(x+3)(x+2§§z # 0; (:v+28 a:—l)(x+ ) X
X = (z+3- x)(za:+1)(x+28) 27x(x+3) =

—3(x+1)(z+28) 822 - 22 -28=0; 422 -1 - 14 =0;
D=1+4-4-14=225, = ﬂ5,z1_2 zg = —1,75.

a) z24+z-9 = %; 2 +22-9r-9 = 0
z+1)(z2-9) =0 =z = -1, ; = -9 72 = 3,
y2—3 T3 = —3; y3 = —3; KOOPAUHATH TOYEK MepecevyeHHs
(=1;~9); (3;3); (=3;-3),

6) 2?+62— 4=2; 346224724 = O; (z+6)(z2—4) =
=0, , = -6, y1 —4; z9 = 2, ’y2—12 $3——2y
= —12; KOOpPAHHATH ToueK nepeceyeHus (—6;-—4); (2;12);
(~2;-12).

a) Sat7-28a7 — 42, 2003 4 2802 — 5a — 7 = O;
Gat7) (4a2 1) =0; = a1 = ~14; az = 0,5, a3 = ~0,5;
6) 2=l8a’za - _32; 943 -18a —a+2 = O
(a—2)(9a —1)_0 a1—2 az=1%; a3=-14.

a) m—z —2z —1; nycts a = z% -2z — 1;
=42 — g 0?2 +4a-12=0;a; = —6; ap =2; 1) z% -
~2z—1=-6;,22-22+5=0, D1 =1-5=-4<0
HeT KopHeit. 2) 72 —22—-1=2; 22 -22-3=0; 7, = 3;
1132———-—1

6 = 5 . 2 v
6) z2+:: 10 12 :1:2+:c—66 = ;25_72:_11, nyetb €+ — 11 =
=6 = H a5 = 2 122(@+5) -6a(a+l) =

—5(a+1)(a+5) a +24a 25=0; a1 = 1; ag = —25; 1)
2+z-11=-25z2+x+14= 0 D=1-4-14<0=>
HeT KopHe#. 2) z2 +z — 11 = 1; z2 +:c—12 0; z; = —4;
1122—3 .
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S | S 9 2 _ -
B)’ o F-233 = Tom 5 ayets 28 — 2z + 1

(z — 1) a = -3 11 = 2 16a(a+2)—
—lla(a——l) 9(a—-1)(a+2); 4a2 34a — 18 = 0; 2a% —
~17a—9=0; D =172+4-2-9 =361; a = 1718, o, —-7,
0,2 =9; 1) (z—1)® = —1 ner kopueii. 2) (:.': 1)? =

4 .'1:2——2
a) (3_4) +16 :;g)z—- 17; nycrs (£2)° = q; o+ 16—

—17=0;a>-17a4+16=0; a; = 1; a2—16 l)(x_4)g-—

5—"'—2-=1 2= 4
=152 =) ¢ T N T
g:l_%:_l r+2=-x+4
=4 v '
=> =>z=12) (2£2)? = 16, = 22 = 4y4;
2r =2 .

242 - 4 z+2=4z—16 3z =18
= F = =4{ =>
a-t-%._-_4 z+2=16—4z 5z = 14
= I = 6 zo = 2,8. :

O'rBe'r 1 2,8; 6.

6) (2t1)% +18(253)% = 11; myers (21)’ = ¢; o+ 2 =11
o —1la+18 =0; a1 =2 ay =9 1) (f_’l)

T+1=v2zx-3v2 z=‘°ﬂ@;ﬂ
=5 = if {x+1=3\/_—\/§z' = z=%:__2L\7- =
Je=06v2+1)(v2+1) | [z=7+4v2
a:—(3\/——1)(\/_-— 1) z=T7-—4/2
D) ()" =9 2 =3 {iiiii.’f';i *{:2

O'rBe'r257+4\/_7 4.

a) z +2z1 -—%(z——) = 3L nyerb @ =z~ L
= a? (a:——) =z —-2+—g,=>a2+2 2a—2,2a +
+4—a-7—0 2a? —a—3-—0 a; =—-1;, a2 =15 1)
z-l=-L22+z-1=0 D=1+4=5 z = =1ps8;
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2)3:—— 15, 22 -1—-152 = 0; 222 -3z — 2 =:0;
D=9+16= 25w—3ﬂ,m_a;m_—05
OTBeT -0,5; 2 ﬂ
6) 22+ % — 3 (:c+z)—8 nyCTb a=z+}; =>a?=2z+
+~7+2:$a2—2—%a—8 302 —a—30=0; = a = ~3;
(12—— l)x+1=—3x+3x+1—0D 9-4=05;
T = "3i"r 72 z+1=2,382-102+3=0 2, =3
To = %
Orser: 3; 1; —‘M
m I]ycn. ncxomoe uncao 310 x. Torma 13 (:n+ 1) =
+"3‘, :v+1 =a>0; TaKk KaK z > 0 = 13a = a® —3a,
Ma—O:a—Oa—i4:x+1—4x—M+L—O
z=2++3.
- a) 1215521—02:1: — (z+4)(3—2z) — ?Ztﬂ;
z 5(3—27) 5
6) 322 —36:: 192 _ 3(z—16)(z+4) _ 3z+12
. z2-256 (z—16)(z+16) z+16

a) y > 0; npu z €
€ (—o00; —v3) U (V3;+00);
6) y < 0 npu z€(—/3; V3).

[lycTs cKOpOCTH BHINOJHEHHS paboTh nepBoi GpHra-

Abl 1, a BTOPOH Z2, a BeCb 3aKa3s 3TO a.

{ 5(x1 +x2)+ 911 =a
=
e _a _19

2 1

_ 12xz
= z2=a =2D=94+4.5-14 = 289;
5(22)° —3- 22 14 =0
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= —1,4; He MOAXOAMT. £ = 2;

1120 ' 12 12 .
P Y 1 I— — —
= Gaear = I_,_ — I—r 24

OtBet: 24 » 12,

§ 6. HepaBenctsa ¢ ogHoi
nepeMeHHOM

14. Pemense HepaBeHCTB BTOPOIl CTenmeHy
€ OfHOl nepeMeHHON :

- a) y = 2% + 2z - 48; rpa(puxom (pyHKuuH AABJIAIETCSH
napa6oJia, y KOTOpOH BeTBH HamnpasJeHbl BBer HaiineMm
TOYKH Mepeceuenus rpapuka ¢ ocbio Oz: 2 +2z — 48 =0;
D1——1+48—49 z=-1%+7 =z =6, o0 = -8§;
= z? +2:c 48 < 0 npu z € (-8;6); :
6) y = 2z2 — 7z + 6, rpadukoM QyHKUMH siBASETCA Napa-
60J1a, Y KOTOPOi BETBH HanpasJeHbl Bsepx, HalfeM TOYKH
nepecedenus rpaguka c ocelo Oz 222 — Tz +6 = 0;
D=49-4-2-6=1z=", 5, =2 2, =15 = 22% -
—7:c+6>0 npu x € (—o0;1,5) U (2; +00);
B) y = —x2 + 2z + 15; rpaquOM (yHKUUM siBJAETCA Napa-
6ona, 'y KOTOpOi BeTBH HarpaBJieHbl nuua HaHOeM TOYKH
nepeceuenun rpapuxa ¢ ocvio Ox: —z? + 2z + 15 = 0,
Dl—1+15-—16 z=—(-1+4); z, =5, z2 = -3;
= —z? +2x+15<0 npu x € (—o0; —3) U (5; +00);
r) y = =522 + 1lx — 6; rpagukoM (yHKUHH ABASETCHA
napa6ona, y KOTOpOA BeTBM. Harpas/ieHbl BHus HaiigeMm
TOYKH nepeceyeHus rpaHka c ocsio Oz: —522+ 11z —6 =
=0; D=121-120=1; z = =& 2, = 1; 2, = 1,2;
= —5z2 +11:c 6> 0; npu z € (1;1,2);
i) y = 4z% — 12z + 9; rpadrikoM QyHKUMH ABAAETCS napa-
6os1a, y KOTOPOH BeTBHM HaMpaBJieHb! saepx HallIeM TOYKH
nepeceuemm rpaduka c oceio Oz: 4z% — 12z +9 = 0;
D1=62-4.9=0;, z = § =1,5; = 4z? — 12z +9 > 0 npu
z € (~o0; 15)U(15 +oo$
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e) y = 252 + 30z + 9; rpadMKOM QYHKUHMH ABJIAETEA
napa6osia, y KOTOPOH BeTBH HampaBJieHh BBepX, HaiijaeM
TOYKH TNepeceyeHHsi rpaguka ¢ ochio Oz: 2572 + 30z +
+9=0; D; =152-9-25 =0, z = 32 = —06; Her
peleHuH;
%K) y = —10z% + 9z; rpaduKoM OYHKUHH ABAseTCH napa-
6osia, Yy KOTOpOH BeTBM Hanpas/eHhl BHH3, HaHieM TOu-
KM TepeceyeHus rpaduka ¢ ocbio Or: —10z? + 9z = 0;
z(9-10z) =0; = z; = 0; 2 = 0,9; = —10z2 + 9z > 0
npu z € (0;0,9);
3) y = —2z% + Tz; rpadukomM QyHKUHH sBAsieTCs napaboaa,
y KOTOpO# BeTBH HalpaB/ieHH BHH3, HalJileM TOYKH mepece-
" yenus rpaguka ¢ oceio Oz: —2x2+ 7z =0; z (7 — 2z) = 0;
1 =0; 2o = 3,5, = —222 + 7z < 0 npu z € (—o0;0) U
U (3,5; +00).
a) y = 222 + 3z — 5; rpadHKOM QYHKLHH SBASETCA
napa6osa, y KOTOpOH BETBH HarlpaBJieHb BBepX, HaHaeM
TOYKH MepeceyeHHs rpaduka ¢ ocbio Oz: 222+ 3r —5 =
=0, D=9+40=49; z = =3, 7, = 1; 2, = -2,5;
= 222 +3z—~5> 0 npH z € (—o0; —2,5] U [1;+00);
6) y = —6x2 + 6z + 36; rpadukoM OYHKUHH SBASETCS
napa6osia, y KOTOpOH BeTBH HampaBJieHb BHH3, HaiaeM
TOYKH mepecedyeHus rpaduka c ocbio Oz: —6z2 +6x+ 36 =
=0,22~2-6=0;, D=1+24=25 z =125, 7, = 3;
T =—2; = —62% 4+ 62+ 36 > 0 npu z € [-2;3]; '
B) y = —z% + 5 < 0; rpagukom (QyHKUHH fBJfeTCH Napa-
6os1a, y KOTOPOH BETBH HalpaBjieHbl BHH3, HaHleM TOYKH
nepeceueHus rpaguka c ocelo Ozr: —z2+5 = 0; 22 = 5;
T =+v5, = —z2+5 < 0 npu z € (—o0; —v/5] U[V/5; +00).
a) y = 2z2 4 13z — 7, rpaduKoM QYHKLUH ABJSETCS
napaboJia, y KOTOpOH BeTBH HampaBJ/ieHbl BBepX, HaiaeM
TOYKH MepecedeHHs rpaduka ¢ ocbio Oz: 222 4 13z — 7=
=0;D=13%+4.2.7=225; g = =13415; 3, = L. gy = -7,
= 222+ 13z — 7 > 0; npu z € (—o0; —7) U (5; +00);
6) ¥y = —922 + 12z — 4; rpadHKoM OQYHKLUHH sIBJIsieTCS
napabosa, y KOTOpPoid BeTBH HalpaBJieHbl BHH3, HaijeM
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“TOUKH TepeceyeHHs: rpaduka ¢ ocvio Or: —9z2 + 12z —
~4=0;D,=62+4-9=36-36=0; z = =% = 2
= —9z2 + 122 — 4 < 0 npu z € (—o0; 2) U (%; +oo);

B) y = 622 — 13z + 5; rpagukoM QYHKUHH ABASETCS Napa-
6ona, y KOTOPO# BEeTBH HampaBJieHH BBEpX, HAiIeM TOUKH
nepeceyeHus rpapuka c oceio Oz: 6x2 — 13z + 5 = 0,
D=169-4-6-5=49; z =134, 5, =8 =12, 5, = ;
=622 — 13z + 5 < 0 npu z € (§;13];

r) y = —2z° — 5z + 18 rpapukoM QYHKUHH SIBISETCH
napa6osa, y KOTOpPOH BeTBH HanpaBJieHn BHH3, HaiiaeMm
TOYKH nepeceyeHHs rpaduka ¢ ocbio Or: —2z% — 5+ 18 =
=0; D=25+4-2-18 =169; z = 313, 7y = —4,5; 2, = 2;
= —272 — 52+ 18 < 0 npu = € (—00; —4,5] U [2; +00);

1) 3z%2 — 2z > 0; rpapuxoM QyHKUHH sABAseTCs napa6o.a,
Yy KOTOpOil BeTBH HamnpaBJjieHbl BBepX, HaiJleM TOUKH Mnepe-
ceueHus rpadwka ¢ oceio Oz: 322 -2z =0; z (3z —2) = 0;
T =0; z2,=2—§-; = 3222z > 0 npH z € (—00; 0) U (£; +00);
e) y = 8 — z° rpadHKkoM QYHKUHH siBnsieTcsl napa6onaa, y
KOTOPOH BETBH HamnpaBJ/leHhl BHH3, HalJeM TOUKH Nepeceye-
HHA rpadHkKa ¢ ocvio Ox: 8—z2 = 0;22=8, =>z= d:2\/§;
= 8 — 2% < 0 npH z € (—o00; —2v2) U (2v2; +0). -

a) y = 27?2 4+ 5z + 3 rpadHkoM QYHKUHH sSBASETCS
napa6ona, y KOTOpOil BerBH HanpaBJjeHH BBepX, Hahaem
TOYKHM MepecedeHHs rpaguka ¢ ockio Oz: 2r2 + 543 =
=0; 2y = -1; T3 = -1,5; = 222 +52+3 > 0 npu
T € (—00; —=1,5) U (=1; +00);

6) y = —z% — 32 — 35 rpaduKoM (YHKUHH ABJASETCA napa-
Gona, y KOTOpOH BeTBH HanpabJieHbl BHH3, HalleM TOUKH
nepecedenns rpaguxa ¢ ocsio Oz : —z? -1z - % =0,
D=3-4-5=0Gzs=%=-} =-22-lr- %<0
ApH T € (—o0; —}) U (—}; +00).

{308.] a) 22 < 16; 22 — 16 < 0; y = z? — 16 rpacukom
byHKUHH ABASETCA napaboJa, y KOTOPOH BETBH HanpaBJieHbl
BBEpX, HaHJeM TOYKH mepecedeHHs rpadHka ¢ oceio Oz:
22— 16 =0; 22 = 16; z = +4; => 7% < 16 npn z € (—4;4);
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> V3
6) 22> 3; > 22 V3 = 2% < 16 npu z€(—00; —V/3|U
:1:<—\/§
U [V3; 4o0);
>3

B) 0,222 >18; 22> 9; = { = 0,222 > 1,8 npu
r< -3 .

T € (~ %; —3)Ug3 +00);

r) —5z2 < z; 5z° +z > 0; y = 522 + & rpadukoM QyHKUHH

ABAsieTCA napabona, y KOTOPOH BETBH. HampaBJ/ieHbl BBe x

HafileM TOYKH nepeceueHus rpaduka ¢ ocbto Oz: 5m

+2=0 z(5m+l)—0 =1 =0; 13 = —}; = —5a? <x

npH a:e( 00; ——]U[O +00);

n) 3z < —2z; 32242z < 0; y = 3z2 4+ 2r rpadHkom

(GyHKUHH siBAsieTcs napaboa, y KOTOPOH BeTBH HanpaBJ/eHbl

BBepx HalileM TOYKH TepeceveHHss rpayka ¢ ocuo Oz:

322 + 2z = 0; x(3x+2) 0,21 =0;z0=-% =32 < -

—2x TpH xe( 2,0);

e) 7r < z% z? —7x > 0; rpagukoM (yHKUHH fBASETCH

napa6oJa, y KOTOpPOH BeTBH HampaBJ/ieHhl BBepX, HaiaeM

TOYKH TepeceyeHHs rpaduka c oceio Ox: z° — Tx = 0;

z(z=-T7) =0, 2, =0, T =7, = T7r < 22 Np1 z €

€ (—00;0) U (7; +00).

a) 0,01z < 1; 22 < 100; = —-10 < z < 10; =

= 0,01z%2 < 1 npu z € {-10;10};

6) 1% > 12; 2% > 24; = z> 24 = 1% > 12 npu
T <—v24

z € (—00; — 2f) (2v/6; +00);

B) 4z < —z?%; 22 +4x < 0; y = % +4x : rpaduKoM DYHKUHH

siBasieTcA napabosia, y KOTOPOH BeTBH HanpaB/leHsl BBEpX,

HalileM TOYKH TepeceyeHus rpaduka ¢ ochio Ox: 2244z =

=0, z(x+4) =0, 71 = 0; 2o = —4;, = 4z < —z? npH

x € [—4;0];

r) 12> =2 > w>f = 122 > 1 npu
3 5 5 - \[ 3 3 P
T a
3

T € (—o0; —\/%) U (y/ 3; +o0);
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1) 5z2 > 2x; 522 —2x > 0; y = 5x2 — 22 rpadHKOM PYHKIHH
ABJsieTCsl napaGosia, y KOTOpOH BETBH HalpaB/ieHbl BBEpX,

HalileM TOYKM nepeceveHust rpaduka ¢ ocvio Oz: 5x* —
—2z=0,z(5z—2)=0; z, = 0; 23 = 0,4; = 522 > 2z
npH z € (—oo; 0)U(04 +00);

e) —0,3z < 0,622; =>06a:2+03a: > 0; y = 0,622 + 0,3z
rpaquom Q)yuxuuu ABJsieTcs napabona, y KOTOPOH BEeTBH'
HampaBJIeHk BBEpX, HalileM TOYKH NepeceyeHHsl rpapuka
¢ ocvio Oz: 0,622 + 0,3z _0 0,3z (2z+1)=0; z; = 0;

z3 = —0,5; = —0,3z < 0,622 npu z€(—o00; —0 5)U(0 +00).

310.] Uto6ul KBaapaTHOe ypaBHeHHe HMeJO 1Ba KOpHS,

HeoOX0R MO, ytobul D > 0;

a) 372 +br+3=0; D = b2 — 4-3-3=105%-36 > 0; b* > 36;

b>6
=>{ = b € (—o0; —6) U (6; +00);
b< -6

6) 22+ 2bx +15=0; D; = 62— 15 > 0; b2 > 15, =

b> V15 .
= { b< -V = be (~o0;—V15)U (.\/EH‘OO)-

1311.| Uro6hi KBazpaTHOe ypaBHeHHEe He HMeJO KOpHeii,
HeOXOIIHMO, yrobul D < 0

a) 222 +tz+18 =0, D=12-4-2-18 =1 - 144 < 0;
= 2144 < 0; 2 < 144; = ~12 <t <12 te(-1212);
6) e + 4tz +9 =0, D; = (2t)2 —4-9 =42 — 4.9 < 0
=4 (t? - 9)<0 S2<9 > -3<t<3; >te(~33).

a) 322 +40x+10 < —z2+ 11z +3; 422+ 2924+ 7 < 0;

D=29-4-4-7=841-112=1729; z = <5, 3, =
e=-T,>ze(-7;,—%)

6) 922 —2+9>3z2+ 18z —6; 622 — 19z + 15> 0; D
—192 4-6-15 =361 — 360 = 1, z—%,xi -2 =
To = 5 =14; = z € (—o0;13] U [1Z; +00);
B) 2:1: +8x—111< (3z — 2(2a:+6) 222 +8:L‘-—111<
< 6% + 181 — 10:c~30 4z% + 81 < 0; 422 < -81; HeT
KOpHeH;
r) (5z+1)(3:c—1)> (4x—1)(z+2) 1522 — 5z + 3z —
-1>4z2+8z~z-2; 11:1: —9z+1>0D 81—44 =37,
2= g e (—o0; 35) U (357, too).

_1.
4)

1

c.alm
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@ a) 2z (3z — 1) > 422 +5z+9; 622 —2z > 422+ 5z 49,
222 -72-9>0; D =49+4-2-9 =49+ 72 = 121; z = £,
zy = -1; x2 =4,5; = £ € (—oo; —1) U (4,5; +00);

6) (5:1: +7)(z—2) <21z2—11z-13; 522 - 10z +Tx— 14 <
< 21z? —11:0—13 16:1:2——8x+1 >0; D;=16-16 =0;
T=j=5>TFg

a) y = V12r — 322; = 122322 > 0; 3z (4 — z) > 0;
z1=0; w2—4 =z €0 4]

6)y W’:Zt —-12z+18>0; x —6$+9>0
= (z—-3)°% >0, =z +#3.

@ a) 7x? — 10z + 7 > 0; rpaduxoM QYHKLHH ABJAETCHA
napa6osa, y KOTOpOH BEeTBH HampaBJ/leHbl BBepX, HaiaeM
TOUKH nepeceuyeHus rpaduka ¢ ocbio Oz: 722 — 10z + 7 =
=0; D =52—-7-7=25~49 = —24 < 0; HeT TOuYeK
=722 -10z+7>0;

6) —6y? + 11y — 10 < 0; rpagHkoM (YHKUHH SIBJISETCA
napa6ona, y KOTOpPOH BeTBH HampaBJieHbl BHH3, HaizeMm
TOUKH nepecedeHus rpadguka c oceio Oz: —6y? + 11y —
—10=0;, D=112-4-6-10 = 121 — 240 = —119; Her
Touek = —6y% + 11y — 10 < 0; :

B) 4x +12¢4+9>0; (2z + 3) Z 0 o4eBHIHO;

r) 122 -8z +64>0; (4z - ) > 0; OYEeBHIHO;

1) =92 +6y—1<0; — (992 -6y +1) <0; —(3y — 1) < 0;
OYEeBHIHO;

e) —5z% + 8z — 5 < 0; rpaHKOM QYHKLUHH SBASETCA napa-
6os1a, y KOTOpDOH BeTBH HampaBJ/ieHbl BHH3, HaHIeM TOYKH
nepeceueHuss rpapuka ¢ oceio Oz: —5z% + 8z — 5 = 0;
Dy =16 — 25 = -9 < 0; = x moboe.

[316.]3) (5-y)(1 —y)+10 =42 —6y+5+10 = (y — 3)*+
+6 > 0.

[817.] a) 22 + 7z +1 > —2? +10z - 1; 222 324250,
D=32-4.2-2=9-16=-7<0;, =22 +Tz+1> —
—z% + 10z — 1;

- 6) 2:1: +10z < 18—2z; 222 —-122+18 > 0; z2—62+9 > 0;
(z— 3) >0, =z #3.
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- [lycte anuHHa npsMOYroJibHHKa paBHAa T TOTAA

l].alHHa z — 7, a nJowanp NpAMoOyroasHuKa z (£ — 7) < 60;
22 ~T2-60<0; D=49+4-60 =289 z = 5%, z; =

= 12; 3 = —5; = z€(-5;12)Ho ¢TOpPOHA npmoyronbuuxa

MONOXKHTELHOE YHCIO => £—T > 0; = T > 7, = z€(T; 12)

- l'chu, LIHPHHA npﬂmoyroannKa x, TOoraa AJIMHHA
T +5, a naomanb z(z+5) > 36, 22 +52—-36>0; D=
=25+4-36=169;, r = 31, 5, =4, 2, = -9, 22> 4.

‘ai { x2~2$*8<0 =>{ (z—4)($+2)<0 =

2-9<0 lz] < 3

=2 -2<z<3;

5 {2z2—13z+6<0- . {(z—6)(2z—1)<0
-4 >0 z(x—4)>0
%<x<6 -

= >4 =4<z<6
{a:<0

) z2—6x—-16>0 N (z-8)(z+2)>0
z? + 2z —120 >0 (z+12)(z—10) <0 -

< -2 :
. . : -R2<zr< -2
= . z>8 = , = x €
’ 8<z<10
-12<z <10
€ (—12; —2) U (8;10);
£ 322 42-2<0 (Bz—-2)(z+1)<0

2 +4z-12<0 (z+6)(x-2)<0
1<z<

{,-—1<z<%
=

2,
-6<zr<?2 8’
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{ 222 +4:v+15>0

322 +z+11<0 D=1-4-3-11<0
) y = VB P+ V- F 1k =

25—22>0 2 <5
= =
9z - z2-14>0 2-9x+14<0

-5<z<5H -5<z<5
= => =2>2<z<7;

K) =
2 -9z +8<0
2(z>+2z+1)-2+15>0
= =
(x-1)(z-8)<0
2z +1)°+13 >
=>{ (x+1)*+13>0 <z<8:
1<z<8
2 5z -3 <0 2z — 1 3
e){ z? + 5z <. #{(w J(z+3)<0 N

(z-2)(z—-7)<0 2<z<7

8z —xz2-12>0
6) y = V8z — 22 — 12+v16 — 22, = S
16 -22>0
2 —82+4+12<0 => (zx—2)(x—6)<0
z2 < 16 —4<z<4
2<z<6
= =22<zr<4.
—-4<z<A14

[322.] y = 282=2; 4 = Ly — 2; dymukumn ssasercs Bos-
pactaiouledf, TaK Kak KoddduuueHtT npu z Gojblue Hme
Haiigem Touky nepecedenus ¢ ocwio Ox; y = 0; —'l—— =0,
0,50 =2, x =4; (4 0). HauneM TOYKY nepeceqe&mﬁ C OCbI0
Oy:z=0; y =-2 (0; -

@ a) y* — 24y? —25—0, nyetb y2 =a > 0; = a? —
—24a-25=0; D; =122 +25=169; a =12+ 13; ¢ > 0;
=2a=25 =29y>=25 =>y=156) r*1-922+18 = 0;
nyctb 22 =a >0, > a>-9a+18=0; D=81-4-18=9;
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=a= 9§3, a1=3a=6; 1) 22=3;, =z =1V3; 2)
12 =6; = z=+6.

Otser: +v/3; +V6.

[lycte poGaBuau z Kr onosa, a nepBOHaYA/IbHaS
Macca 0JioBa a, a cBHHUA b. Torna a+b = 3; § = 0,8;

a=24 5 =02 b=106 HZ =094 24z = 0,94
'+ 2,4 = 0,94z + 2,82; 0,06z = 0,42, = = T7.

OtBet: 7 Kr.

15. Pemenne HepaBeHCTB MeTOZIOM HHTepBaJIoOB

a) (x+8)(xz—5)>0; z € (—o0; —8) U (5;+00);

8) (z — 14) (z + 10) < 0; z € (—10; 14);

B) x—35)(m+85)>0 z € (—o0; —8,5 U[35 +00);

r) (z+3) (z+3) <0; z€ (—oo;—1] U [-1;+00).

1326.] a) (x4 25) (z —30) < 0; = z € (—25;30);

6 x+6)(m 6?>0 =>x€(—oo,—6)U(6+oo)

B) (z — )(:c—g)<0 xe[l,é,

r) a:+01)(:c—+—63)>0 =>:1:€(—oo,—63]U[ —0,1; 4+00).

a) (x—2)(z-5)(x—-12) > 0, = z € (2;5) U

U 12;+oo);

6) (z+7)(z+1)(z—4)<0; =z €(—o00;—T)U(—1;4);

B)x(m+1)(m+5)(m 8) > 0; = z€(~00; —=5)U(-1;0)U .

U (8; +00).

[328.] a) (z + 48) (z — 37) (x — 42) > 0; = z € (—48;37T) U

U (42; +00); -

6) (a:+07)(x 28)(m 92)<0 = z € (—00; —0,7) U

U (2,8;9,2).

329.| a) (z+9)(z - 2)(:1:—15)<0 =z € (—00;-9) U

U(2; 15);

'6)3:(.7: 5)(z+6) > 0; = = € (—6;0) U (5; +00);
~1)(z—4)(x—8)(z —16) < 0; = z€(1;4)U(8;16).

a)5(a:—13)(a:+24)<0 = 7€ (~24;13);

6)—(m+ DE+d) >0 = (+1)(z+ )<0'=>z€

€13 ._

B)[ (?1:+12)(3 ) >0 (z+12)(z-3) < 0; = z €

€ (-12;3);

r) (6+a:)(3x.—1)30; (z+6)(x—3) <0; =>zec[-6;1]
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[331.] a) 2(z—18)(z—19) > 0; (z—18)(z—19) > > 0;
= z € (—00; 18) U (19; +00); '
6) —4(z+09)(z—32) < 0; (z+09)(z—32) >0; =
= z € (—o00; —0,9) U (3,2; +00);
B) (7x+21)(:€—8,5) <0; (z+3)(z—85) <0, = =z¢€
€ [-3;8,5;
r) 8—z)(z-03)>0; (z-8)(z—-0,3) <0; =z €03,
8].
[332] a) y = VE-2)@+8); = (5-2)(z+8) >0
(z—-5)(x+8)<0; = z€[-8;5];
6)y=+(z+12)(z-1)(z-9);=> (z+12)(z - 1) (z ~ 9)
>0; =z €[-12;1] U [9; +00).

[333.] a) @z +5)(z-17); = (2z+5)(z—17) >
(z+2,5)(x —17) > 0= z € (—00; —2,5| U [17; +00);

6) Vzz+9)(2z-8); =z(z+9)(2z—-8) > 0
z(x+9)‘(x— 4) > 0; z € [-9;0] U [4; +00).

[334.] a) 228 < 0; = (z - 5) (z +6) < 0; 2 € (—6;5);

6) %é-g—g < 0 = (4-z)(x+38) < O
(z——l4)(:z:+38)>0 = z € (—00; —3,8) U (1,4; +00);

B) ;%5 >0, = 2r(z—16) > 0 = z€(~00;0) U
U (1,6; +00);

ry 25 5 o = (5r-15)(z-4) > 0 =
= (x-03)(x—4)>0;, =z €(-00;0,3) U (4;4+00).

a) 28 <0, = (z-21)(z+7) <0; = ze(-7;21);

6) ££32 >0 =>(a:+47)(x—72)>0 = r€(—o0; —4,7)U
U (7,2; +00);

B) 62D+1>0 =>(6:1:+1)(3+z)>0 = (z+ )(:z:+3)>
> 0; =>x€( —00; —3) U (—4;+00);
) 12<0 :>5:z:(4:z:—12)<0 =>z(z-3)<0;, =>z€
€ (0; 3).

) 3=
€ (—00;1] U (3; +00);
6)(z—5)<0
6) 2t <0, = (=+6)(=—5) = z € [—6;5)
T#5 :



0 9 _ ) > —-2)<0
5) 2_;_£20;=> z(2-2)>0 N z(z-2)<
_ z#0 z#0

=z € (0;2); .

r)%;:?liso;:{

=>{ (z-15)(~1) 20

3-2x)(zx—-1)<0
z—1#0

=z € (—00;1) U {1,5; +00).
241 ( ) U [1,5; +00)

z—8 . z=8 . z—8-2z-8 . =z—16 .
(387.] 2) 232 > 2 553 - 2> 0; =he=8 > 0, 28 > 0

z—;}f <0; = (xr+4)(z+16) <0; = z € (—16;—-4);
6 2%—:—3 <1l £ -1<0 =22 <0 225 <
28 > 0; = z € (—00;2,5) U (5; +00);

B) 71;1 > 5 Tz—-1 _ 5> 0; Tz—-1-~5z > 0;. 2z-1 > 0

T T x

%,g >0; = z(zx—0,5) >0; =z € (—o00;0) U (0,5; +00);

6-2z . 62z . 6-2z—3z-12 . —5z—6 .
r)l-F>3, m—3>,0, '_::-‘H-4_>0’ ‘-5%_2—>0,
B >0 = (z+1,2)(z+4) > 0, = z€(—00;—4) U
Uz'-—l,2;+oo). » :
[338.] a) B2t < 4; Setditdz < ; 2H < 0; 3 2 (z+4) < O;
=z €(~4;0);
6) S > 1; Sstlze=l > 0
= z € (—o0; —1) U‘(O; +00);
B) ;5 > 2 =242 > 0, 22 >0 =2 <0 >

s 25 >0 2 z(z+1) >0

z-1 = z—1
z—-2)(z-1)<0

= ( ) )«"' =>z€(1;2];
T#1

0 EF >y Bl o0 >0 TR0
z-15)(z+2)>0

= ( ) ) = x € (—00; —2) U [1,5; +00).
T# -2

y=az+b — OGiMil BUL YPABHEHHS MPAMOIL.
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a) [lpsmas npoxomut uepes Toukd (0;0)u (0,6;—2,4) =

0=0-a+bd b=0

= = y = —4z ypaBHeHHe
—24=0,6a+b a=—4

ApsAMOH.

6) [lpsmas mnpoxoaut uepes Touku (0;4)u (—2,5;0) =

4=0-a+b b=14 b=14
= = = y =
0=-25a+5b 2,50 =4 a=1,6

= 1,6z + 4 ypaBHeHHe NpsiMOH. '
[lyctb B nepeoM cocyme OblJIO Z 2 pacTBOpa,

r+l=y
a BO BTOpOM ¥y J. = =
0,1z + 0,2y = 0,16(z + y)
y=z+1
= =
0,1z + 0,2z + 0,2 = 0,16(2z + 1)

y=z+1 - y=x+1
0,3z + 0,2 = 0,32z + 0,16 0,02z = 0,04

T=2
=
{ y=3
16. HexoTopsle npuemMbl pemieHHs LEJdbIX
YpaBHEeHHH

[341.] z* — 23 — 5122 + 492 + 98 = 0.

[Ipumenum cxemy lopHepa:

1 -1 ~3al 49 98
-1 1 -2 —49 98 0
2 1 —49 0
1 0
-7 1 0

OTtBet: —7; —1; 2; 7.
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a) z8 — 422 + 3z + 2 = 0; 3T0 ypaBHeHHe HMeeT
Kopenb 2 => 23 — 422 +3x+2=(z-2) (22 -2z - 1) =0;
Di=141=2,=z=1+V2.

Oteer: 1 —v2; 2; 1+ 2.

6) x4+2:c3-7a;2 8 + 12 = 0 z* + 243

Hl

-T2 — 8z + 12 = (z-1)(«*+32% -4z - 12)
= (z-1)(x—2)(z2+52+6) =0, D = 25—-24 = 1;
z—'—szﬂ,xl -3, x9=-2;x3=2;, 24=1.

Orser: -3; -2; 1; 2. ‘

a) pP—p? = 8p—~12 p*—p* - 8p+12 = O;
P-2)(p*+p-6) =0, D =1+24 = 25 p = =5,
p1=—3; p2 =2.

OrBeT: -3; 2. .

6) PP -3 = pPP+1; P-pP-3-1 = 0
(p+1)(p2 2p—1) =0, Dy =14+1=2; p=14%
+ V2.

OtBer: —1; 1— \/5; 1+ /2.

344. | y= z3 + 422 + z — 6. Touka nepeceyeHHs C OChIO
Oy: = = 0 y = —6. Touka nepecequHﬂ ¢ ocbio Oz:
y=0; 2*+ 422 + 5 - 6 = 0; (—1)(z*+5z+6) = 0;
D=25-24=1z="33 53 = -3, 1,=-2, 23 =1.
Orger: (—3;0), (=2;0), {1;0), (0;—6).

y = z* — ax® — 1022 + 80z — 96; rpadux q)yHKuHH
NIPOXOAHT 4yepe3 TouKy (4;0) =>0 256 64a — 160+ 320 —
—96 64a—320 a=5, =y=z*-523 ——IOz + 80z — 96;

—52%— 1022 + 80z~ 96 = (z — 4) (27 — 22 — 14z + 24) =

=(z-4)(z—-3)(z*+22-8) =0; D1—1+8—9 T =
=13 > =—-4,29=2;, 23=3, 14 =4. )
OTBeT: @ = 5, KOOPAHHATH NepeceveHHs TpadHK a ¢ OChIo

x —‘4;0)» (2,0), (3;0), &0).
a) 718z* — 71722 —1=0; (71822 + 1) (2 - 1) =0;

718::: +1>0:>:1: =1; z = +1;

6) 206z — 20522 —1 = 0; (20622 + 1) (22 -1) =0; 206::: +

+1>0=2%=1; 2=l

a) (z2+ 8z)° —-4(:1:+4)2 = 256; 22+ 8z + 16 =
(:1:+4) a:+8:c—(:v+4) -16 = a; =>a. ~4(a+16)—

— 956 = 0 = a? — da — 320 = 0; Dy =22 + 320 = 324;
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a=2+18; a; = 20; ag = —16; = 1)(a,-+4)2—16_29-:
(:v+4)2—36 z+4 =26 > 17 =2; 220 = —-10; 2)
(z + 4)> — 16 = —16; (:c+4)2—0 = z3 = —4. |
Orget: —10; —4; 2.
6) 2(:1:2—63:)2—120(:1:—3)2:8; (22 —6:1:) —60(z — 3)*—
-4=0;22—62+9 = (z—3)% a—z —6z = (z —3)°-9;
= a® —60(a+9)—4 = 0; a2 — 60a — 544 = 0: Dy =
= 30% + 544 = 1444; a=30+38 a1 =68 a=-8§ 1)
(z—3%-9=68; (—3)2=177; -3 = +VTT; 21 =3+
+ V77, £ =3~ \/“2)(:,: 3)2—9——8 (z-3)?%=1;
c—3=21,z3=4, 4 =2.
OrBer: 3 + \/77; 3— V7T 2; 4.
a) 23+ 11z — 108 = 0; (z —4) (z2 +4z+27) = 0;
D1=22—27=4—27<0HeTKopHeﬁ =>a:=4;
6):1: +6x+44 = 0; (z +2) (z* — 223 + 422 —8x+22) 0;
zt — 223 + 422 —-8:c+22—(a:——) +2,522 — 7,5z + 22 —
——>0 =>z=-2
1) 28 — 2+ 3 = 0 HeT ueaHX KopHeit Mo TeopeMe

2. 2) z* + 22 - 20 = 0; (22 —4)(:,: +5) =0; z = £2; 3)
2t + 522+ 4 = 0; (22 +1)(:c +4) = 0; HeT KopHe#. 4)z3 —
—5z+4=0; (z—1)(z®+2-4) =0, D=1+4-4=1T;
= OlHH LleAbIH KOpeHb z=1.
[850.] 10z — 7723 + 15022 — 77z + 10 = 0; 1022 — 77z +
+150-Z + 10 =0, 10(:,: +—,)—77(z+1)+150_0
a=z+ ,a2—z + = L +2; = 22 + 1 *a§—2 10a? —
~ 20+ 77a + 150 = 0; 10a® — 77a + 130 = 0; D = 772 — 4x
x 10 - 130 = 5929 — 5200 = 729; a_"g;”, a1 = =52
a2=~—-25 = 1) z+1=52 z? ——52z+1—0
D-2704 4 =230 z_il*—“é, z1="5 22 =1 2)
z+ 1 =25 z2 —25:l:+1-—0 D = 6,25 — 4 = 2,25;
x=—'£1—*§,z —2,174—%.
Orser: %; 31 2 5.

az4+bx3+c:r2+b:c+a = (; pasaenuM Ha z*, moayuum:

a+b(2)+c(Z)+b(FH)+a(ax )—0 m ABISETCH KopHeM
NepBOro ypaBHEeHHA = am® + bm3 + em? + bm + a = 0;
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- _ 1
NOMCTaBHM BO BTOpOE YPaBHEHHS T = ;:, NONYYHM a +

+bm + cm? + bm® + am® = 0; = 1 kopenb nepsoro
ypaBHEHHS.

JlonoJHHTeNAbHBIE YHpaXHeHud K riase 14
[352.] a) 25 — 2% = 0; 2 (22 - 1) =0;23(z-1)(z+1) =
=0 =>r=~-1,22=0; z3=1; ,

6) zb = 4z%, 28 — 42* = 0, 4 (:1:2 - 4)
x4(a:—2g(a:+2)=0; =T =-2; T3 =0; 23 = 2;

B) 0523 = 32z; 2% ~642 = 0; z(a®—-64) = O
z(z—S)(z+8)=0;=>z1=~8; z2=0; 23 =8,
r) 02z = 422 2! - 2072 = 0, zZ(22-20) = O

2(:1: 2\/_)(:c+2\/5)—0 =z = —2V5; 72 =0; 73
= 2V/5.

a) (a— 2)(a+2)(a +4) = 25a° — 16;

a —4)ga +4) = 250 — 16; af —16 = 2502 — 16;
a' —25a% = 0; a?(a2-25) = 0; a®(a—5)(a+5) = 0;
a1='—5;a2-—0 a3—-5
6) (z—1)(z+1)(z2+1) =622 - 1; (22 -1
=6z2-1; 2t~ 1=622-1; z¢ - 622 =0; 22 (2
=T = — 6;-.’1:2=0;:E3=\/6.

a) 3 —22~4(z-1)2 =0, 22 (z - 1) -4(z - 1)’ = O;
(z -1) (2 -—4(:1:—1))-0 (:z:—l)(x —4z+4) =0; 1)
z—-1=0z=12) 22 -42+4'=0; D; =22 -4 =0,
z = 2. Orger: 1; 2.
6) 2y3 + 2y2 —(y+1)2—0 2% (y+1) = (y+1)2—0
+1) (2 —y-1)=0; 1) y+1=0; y = -1; 2) 2° -
—y—-1=0; D—1+8——9 y=13, 4 =1 yz_—-%
OrBet: —1; ——2- 1. .
B) 52° — 1922 — 38z + 40 = 0; (52° + 40) — (19x +38z) =
=0;5(z3+8)—192(z+2) =0, 5(z+2) (2 -2z +4) —
~19z(z+2) = 0 (x+2)§5(z2—2z+4)—1917) = 0;

s:l:_;-)l) (—)‘

(z+2) (522 - 10z +20~192) =0; 1) 2+ 2=0; T = ~2;
2) 502 —-292x+20 = 0; D = 292 —-4-5.20 = 841 — 400 = 441;
T = 29;'621, x1 =5; 2 = 0,8. OtBet: —2; 0,8; 5.
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r) 6z° —31z2 - 31z +6 = 0; 6(23+1) - 3lz(z+1) =
= 0 6(z+1)(z2-z+1) - 3lz(z+1) = O
(z+1)(6(z2—z+1) —31z) = 0; (z+1)(6z® — 6z +
+6-31z)=0; 1) z+1=0; z = —1; 2) 62237z +6 = 0;
D=372-4-6-6=1369— 144 = 1225; z = 3EB, ) = 6;
x2=%. OtseTt: —1; %; 6.

[355.] a) z° + 222+ 3z +2=0; (z+1) (2?2 +2+2) =0;
Dzr+1=0z=-1;2) 2°+2+2=0;D=1-4-2=
=1-— 8= —7 < 0; Her KopHeii. OTBeT: z = —1.

6) 23 +422 -3z -6 =0; (z+1)(22+3x-6) =0; 1)
t4+1=0,2=-1;2)22+32-6=0, D=9+ 24 = 33;
T= —AC_S:E 33 Orger: —£‘3“‘2 3. 1, iyg 3

LA =Sx1=-1,20=0; z3 =

:v3+a:1:+b=0=>x3=—ax—b.

e =0,b€ (—00;+00) \ a > 0,b € (—00; +00) -
L NG

- Onwo pemenite - - OnHo pelieHHe N\
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]
i

4 - Onso, aBa uaAH TPH peme#
d HHS

a) (=2 + 62)% — 5 (22 + 6z) = 24; nycts 2% + 62 = a;
= a°-52-24=0, D=25+4-24 = 121; o = 3%,
a1 =8, a2=-3; 1) 224+6:=8; 22 +6x—8=0; D; =
=324+8=9+8=17, = -3+ V17, 2) 22 + 6z = -3;
22+6x4+3=0,D;=32-3=6; x = -3+ 6.

Oreer: —3 +V17; -3 + 6.

6) (x2 — 2z —5)°—2 (22 — 2z — 5) = 3; nyetb 22 -2z -5 =
=q;=a2-20-3=0;,D1=143=4,a=1%2;0a,=3;
ag=-1;1)22-2r-5=3,22-2x-8=0, Dy =1+
+8=9z=1+3, 21 =4, 22=-2;2) 22 -2z -5=—1;
2 -20-4=0,D,=14+4=5z=1+5.

Otser: 4; —=2; 1 + /5. : ,
B) (x2+ 3z —25)* — 2(2? 43z ~25) = —7; nycts 2% +
+3x-25=@,=2>a2-20+7=0,D,=1-7T=-6<0;
HET KOpHeii; ‘

r) (y+2)' - (y+2? =12 nycts (y+2)> =2 >0; a® -
~a—-12=0;D=1+4:12=49%,a=%a>0 3 a=4
(y+222=4;y+2=:h2;'y1=0; yo = —4; |

m) (z2+2z)(z2+2c+2) = 3; nyets 22 + 2z = a; =
2>a(a+2)=3a24+2a-3=0;, = a; =1, a2=-3; 1)
22422 =1, £242z-1=0; D; =1+1=2, 2 = -1+ /2;
2) 22420 =-3;, 22 +2x+3=0;, D; =1—3 <0; Her
KOpHeii.

Orger:.—1 + /2. :

e) (22 -z —16) (2> —z +2) = 88; nycts 2° —z = a; =
= (a—16)(a+2) = 88; a®+2a — 16a — 32— 88 = 0; -
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a? — 14a — 120 = 0; D1=49+120=169;a=7:|:13;
a; =20, a0=—6; 1) 22—z = —6; 22 —:v+6 0.D=1-~
—4-6 = —23; Het KopHeil. 2) 2° —z = 20; 2% —z—20 = 0;
D =1+80=8l, x_1—§—9, T, =5; T3 = —4;
X) (222 + Tz - 8) (222 + Tz — 3)—6=0; nycts 222 + 7z —
—3=a,=>a(a—5) 6=0a°~5—-6=0;, a; = —1;
ag=6; 1) 222+ 7x - 3 = —1; 2:1: +7c-2=0; D= 49+
+16 = 65; & = =ZEY85; 9)942 1 773 = 6; 202+ Tz —9 = 0;
D=19+72=121; z = =T g =—45 1= 1.
OrBer: —4,5; 1; i’-iff@.
8) v -¥+y =1 ¢y -f+y-1=0
G-1)@*+1)=0=y=1
6) v+ —21y = 27, Yy + o 2Ty - 27 = O
(y+1)(ys—27)=0:y1——1 y2=V3; y3=—V3.
1360. | a) 207 +25+ 224+ 23+ 2241 =0; 2z (a5 + 23 + 1) +
+(@®+23+1) =0, 2x+1) (=8 +23+1) =0; 1) 2°+
+234+1=0,22=a;a2+a+1=0, D=1-4<0 Her
KopHedl. 2) 22 +1=0; z = —3;
6) 27 —228 4274~ 423422 =0; 2 (z — 2)+22% (z - 2)+
+(-2)=0; (x-2)(x%+22°+1) =0; 1) 2%+ 225 +
+1=0 (z*+1)°=0;2=-1,2)2-2=0, z=2.
Orset: —1; 2.
[361.] a) z* — 922418 = 0; nycTs 2% = a; = a?—~9a+18 =
_0 D=81-4-18=9>0;a=%3,4,=3,a,=6; 1)
2=3;, x=243; 2) 22 =6, £ = +v/6; = cymma KopHeii
\/_ \/_+\/' V6 =0;

6) z* + 322 — 10 = 0; nyeTs 22 = a; = a2+ 3a — 10 = 0;
D=9+40=49; a= =3, 0, =-5,a2=2, 1) 2% =
= —5 HeT KopHeil. 2) z2 = 2; = = +1/2; = cyMMa KopHe#i

V2-v2=0

"B) 4z% — 1222 + 1 =0; nyetb 222 =a; S a2 -6a+1=0;
D=36-4=32 a= 42 _342./3: 1) 20? = 3+2V2;
z? = 3—t%—£ == —*—'M2)2m =3-2V2; 22 = ——fé

s

z = +4/32Y2; cymma kopueit 0;
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ry 12y* —92—1—0 ﬂyCTby =a>0;122-a—-1=
D=14+48=49 a=a>0 =2a=14; 4=

y=%/3 =y +13=0.

a) (\/3+\/'5)4—6(\/3+ \/5)2+3: (3+v5)* -

—6(3+v5)+3=9+5+6v5-18-6V5+3=-1#£0
He fIB/JAETCA KODHEM; '

6 (V5-v2) - 10(\/5—\/5)? +23 = (5-v2)° -
~10(5-v2) +23=25+2-10v/2-50+10v2+23 =0
AABJACTCA KOPHEM.
a) 24— 2022+ 64 = 0; 22 = a; a2 —20a + 64 =
=0; D1 = 100—64=36; a = 10:h6; ay =4; a = 16;
—202% + 64 = (2% — 4) (a;2 —16) = (z—2)(z+2)(z+
+4)(:z: 4); : :
6) ¢ —17r2+16 =0; 22 = a; a2 —17a+16 = 0; D—172
-4-16=1225 a= 115, g, =16; a2 =1, = 24 - 1722 +
+16 = (2% ~ 1) (22 - 16) = (z = 1)(z + L)(z —4)(z +4);
B) 2 —522-36=0; 22 =qa; a® -5a— 36 =0; D =25+
+4-36=169; a = 213, g, = 9; a3 = 4 = z - 527 ~
—36 = (2% +4) (2% - 9) = (% + 4)(z - 3)(z + 3);
r) 8 -322-4=0, a=2% a2 -3¢-4=0;, D=9+
+16=25a=3E; g, =4, ap =-1; 22 2* - 322 -4 =
=(22-4) (22 +1) = (22 +1)(z — 2)(z + 2);
B) 92 - 1022 +1=0; 22 =@q; 9a2-10a+1=0; a; =
1; a; = é; =924 - 1022 +1 = 9(2:2—1)(3:2—%) =
(z-1)(z+1)(922-1) = (z—1)(z+1)(3z—1)(3z+1);-
e) 4z — 1722 +4=0; 22 =qa; 422 -17a+4=0; D =
=172-4-4-4 = 225; a—l":gl"';al:l; ay =4; = 4zt —
1722 + 4 = 4 (22 -9 @ 21 = (2 —4) (22— 1) =
, (:v 2)(z +2)(2z - 1)(2z + 1).
a) WHW AW _ 0 42 £ 16 y # £4
3y +12y~—27y—108 0; v+ 4y —9y—36 = 0;
(¥+4) (¥ -9) =0, =2 =9, y = +3;
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3 2 —
31 602 — 2y w466y -y—6=0
) y3—36y { y3 — 36y £0
. { (y+6) (y2-1) =0
y(y—6)(y+6)#0
_1,_4_:1 1 . z+4-z-2 _ x+20-z-8 .
z+2 z+4 z+8 420’ (z+2)(z+4) (z+8)(z+20

=y? =1 y==%1.

32T§$+8 = 7+251532u+160' a? + 28z + 160 = 6 (z* +6$+8S

z? + 28z + 160 = 622 + 36z + 48; 5z% + 8z — 112 = 0;

Dy =42 +5-112 = 16 + 560 = 576; z = =42, 7, = 4;

o = —5,6.2 42

[366.] a) =5548 — =tbebl = Loy By (2 4+ g) = 1
1.

3 1 _ 1. 3(z+5 5) 1.3 15—z+5 __
T+ T T4 zz)—2(; =3 x;7—2§+ 3
4(2z + 20) = 22— 25; 8z + 80 = z2 — 25; 22 -8z — 105 = 0;
D, =424105=105+16 = 121; 2 = 4+ 11; z; = 15;
1,‘2———7
6) :t2+6:v+10 —6:t+7_7 x+3+—£§—(:c—3+z_—_23)=

:v 3;:2:1:+ +6 — 78’ 3.’t+g =3 :-{;19 — %; 31;2 -
—27—8:c+8 322 -8 —-35=0; D; =42+3-35 = 121;

:c—4:§11,:1:1—15—5 zg——z=—2—

1 . 1 1

a) 2—6z+8 ;:—(2 t)zci—sl) TO(O, 45:::—4)(:1:—2) T2 +
. z+H2—(z—4)(z+2)+10{x— .
+ _(:c 2)(z+2_) =0; @—4)(c-2)(@+2) =0 =z+2-
~ (22— 22— 8)+102—-40 = 0; = # +2; z # 4; —22+ 13z~
—~30 = 0; z2—132+30 = 0; D = 132-4-30 = 169—120 = 49;
z—%; z; = 10; 9 = 3;

6) =6 + 793 = oo’ G- 3)(a:+2) + g4~ (:c—37(:c+3) =

. 3(xz4+3)+3(z=3)(z+3)-T(z+2) __
= 0; (374‘2)?5 3)(z+3) =0;, =z # 13, z # -2

3 4+9+322-271—-T2-14=0; 322 ~42-32=0; D; =
=224 3.32=4+496=100; ¢ — 2£10; 7 = 4; :1:2-——2—
1 + 4z?4+21 4x%—3:c +14:c 4. 24 _ 1 =
zg—:r’-’+:r 1 T3 +z2tT+1 zi— ’
=@z+1)(*-z?+z-1 (z—l)(;v +:v +z+1); =
N z+1+(4z?+21)(z 1) —4z°+32% - 1z+4 _ 0; =z £ 41 o+

+1+4:1: — 4z +21z—21—4x + 3z2 —14:c—+—4—0
—12482-16=0; 22 —-82+16=10; (zr —4)* =0; = z = 4.

96




a) z? = =4 423 - 752 —7z+4 = 0
(z + 1) (42 —11:z:+4)—0 1) 422 - 11z +4=0; D =
=121-4-4-4=5Tc =155 9) s 41 =0, & = 1.
Orser: 11—%@' -1.

6) 22 = 3 33 -522 -5z +3 = O
(z +1) (32 —8x+3) =0; 1) 322 -82+3=0, D, =
=42-3.3=16-9="7z=279) z+1=0
r=-1. ” : '

Orser: —1; 44T, ‘

a) Q6(:3Haqnm E—’-ﬂ =t; Torma § = &g > t+
+1 =2 £ =5 22 42 = 5t 2t2—5t+2_0
D=5 -4-2-2=09; t_5i3 t1 =2ty =1 1)—1-——
=2 z2-2z4+1=0; (.'1:—1) =0;z=1, 2) —;,,
222 -2+2=0;,D=1-4-2- 2—-—15<OHe‘r xopﬂeﬁ
Orser: 1.

62) O603HayuM ‘;—z-f—%=t; Toraa 3572 = §; =>t+} =2}
£H = B 62 -13t+6=0; D 132 —4-6-6 = 25;
t=1§§5,t1—§,t2—3,'1) =3, 222 +4=9z-6;
2z2 — 9z + 10 = 0; D=81-80 = 1 z_gfl,zl_z
T2 =25 2) £33 =% 322 +6 = 60— 4; 32 —62+10=0;
D=3-4-3-10= 36-120<0He'r KOpHeH.
O'rae'r225 a2 .
@a)f + 5 e =0 SRR 20, 2% =
-—t>0t+8t 0= 0t;£2 t1 = 1; t = —9 He MOAXOAHT,
Taxxaxt>0 = 12 —1 T = %1,
6)?L+x74+T _0;{ 1:220,9+1+y—3+
+ D = O ”—L‘?‘?ﬁ%’%ﬁ‘“o =y -dy+
+3y—12+4+2y+24+10=0;, y # 4; y # —1; 3? +y=0
y(y+1)= 0y>0 =2>y=0,=2>2z2=0 =>:z:—0 N
[372.] a) (3%} 16(21?) =15 a= ()% L = (53"
=>a—l§—15 a? — 15a — 16 = 0; =:>a1-16 ag = -1,
1) (E£1)" = -1 uer xopuei. 2) (£t; ) = 16; zH = 44;
=1 = 3:!,‘2,=1,4, '

[ S][ N

ll
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6) (:c+3) _9(I+3) =8 :(:c 3)2. =>a_g=8; a2__
— 8 —9=0; =>a1—9 a2——-1 1) (&2)" = -1 ner
kopHe#t. 2) (&2 ) =9, H2 =43, 51, =3, 12=9.

[373.]a) 2(22+ %) - (z+ 1) =2 (z+ ) = z? +—5+
+2; =>a=a:+g; a?=z+5+2 ¥+ 5 =a? —2
=2 (a? - 2) —a = 2; 202 e 6=0; D=1+4-2-6=49;
a—l—ff—z, a, =2; ag———-— = l)a:+————— 22 -3z +
+2=0 D—9 4-2- 2—9—16<0 HeT KopHe#i ‘2)
x+1-2 22-224+1=0; (z-12=0,z=1;

6) 922 “l8ct % — 18 =22, 9(a? +—g)—18(:x+1)—22‘
(:1:+ 1?2 —3: T 142 sa=oqd Lia?=22+ % +2
z +qf =a?-2; :>9(a —2)—18a—22 902 — 18— 18a -
—22'=0; 9a2 — 182 — 40 = 001_92+409 81+360—
= 441; a—9i921—3§7,a1~10, as = 3, l)x+ 3,
322 -4 +3 =0, D =4-3-3 < 0; Her KopHeu 2)
g+1=%;322-10z+3=0; D, =25-9=16, z = 334,
.’L‘1=3;:I:2=%.

np

1 1 13 1y _ .3 1. —
3Zg+a) ‘11+f T(‘”’E)l— +asv$—al+
+ e —a +a+a+ a3+zg=$3—3(a+;);
a+ - 3z; :>T3m= —3z; 4z® — 12z — 13z = 0;

473 —25:1::0 z (422 - 25) = 0; x(m—g)(x+ 2) =0
=>z=0, 0 z= 425 1) a+ =0; a +1—0 HeT
KOpHeH. 2) a+1 = —2,5; He nonxozu—n‘ TaK Kak a+1
Gosbllie B 31 uem a3+—g 3) a+ 1 =25; 2a? ~5a+2=0;
D—15—16 9; a—‘r’4—3,a1—2 (12—%
a):c +-g—22(ac+ );a-—x+ £0;, a2 -3a=
—22a,a — 25a = 0; a(a— ) (a +5) —0 = a; = 0 He
NOAXORHT a2 = 5; ag=—5; 1) z+1 =5, 2> - 52 +1=0;
D=25-4=2Lc=3%Y0 9ol 522 5241=0,
D=25-4=21; g = =521

Orger: "’i,l,/ﬁ u =5E£v2l .

6) 2 — % =19(x-1);a=2-1; a®+3a=19a; a® -
—16a=0; a(a+4)(a—4)=0; a1 =0; az = 4; a3 = —4;
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1):::—— 0;z2-1=0,22=1; z = %1, 2):1:————4
72—4r-1=0; D; =4+1=5; 2 = 2+/5; 3)z——=—4

z2+4z 1=0,D;=4+1=5;z= —2:1:\/—

OreeT: +1; 2+ v5; —2 + /5. ,

[376.] a) 22 — 52— 50 < 0; D = 52 +4-50 = 225; z = 3415,

a:1—10 Ty = —5; =>a:€( -5;10);

6) —m?—8m+9>0, m*+8m—-9<0;, D) =424+9="

=164+9=25 z=-415; 23 =-9; 22 =1, = z€[-9; J

B) 3y% +4y— 4>0 D1—22+43 4412 = 16; y-—-——-—

n=-2yp=4% =>y€(-—oo,—2)U(§,+00)

r) 8p2+2p>21 8p°+2p—21>0; D1—1+8 21 = .

= 169; p———l:st—la‘p=-—%=—l75p2 § =15

= p € (—o0; —1,75] U [1,5; +00);

1) 122 — 9 < 422 427 — 122+ 9 > 0; (2:1: 3)2>0=>:c€

e(—oo +00);

e) —922 < 1—6z; 922 —6z+1 > 0; (3:1:—1) > 0; =>z;é3

l:(:rl - a) 2z+1)(z-3) > (a:+5)(a: n;
2 3:1:+.1: 3)>232—7a:+52:—-35 2z% — 4z —
—6-224+2:+35>0; z -—2a:+29>0 (x-1)2+28>0;
6)4(:1:+5)(:c 7)<(a:+2)(z 4); 22 - Tz +52—-35 <
< 4(:1: —4x+2z—8), z? - 2z - 35 < 4(22 - 2z - 8);
42 —83:—32—:1: +2m+35 >0 3z2-6z+3 > 0;

3(z -2x+1)>0 3(z-1)2>0.
378.|a) y = 7"’""‘5‘ 144 — 922 > 0; 922 < 144; x2<16 :
=z € [—4;4];

6) y = LEEEE, {9:c — Uz +16>0
x ’
z+2#0

42>
= (32 -4)"20 = # -2
T F# -2 .
'-Ypaaﬂenue HMeeT JiBa KOpHﬂ npu D > 0; (a +2) 2%+
+8& +a—-4=0, D =4 (a+2)(a—-4)—-16—-

(a —4a+2a——8)—16 a®+20+8=24+2a—a? >0,
=2a2-20-24<0; D;=1+24=25a=1%5 =>ac€
€ (—4;6).
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- YpaBHeHUe He umeeT KopHeit npu D < 0; (b— 1) z2+
+6x+b—-3 =0, D = 32 - (b-3)(b-1) = 9 -
—(B*-b—3b+3) =9—-b*+4b—3 =6+4b—b* <0
= b -4b-6 >0, D; = 224+6 = 10; b = 2 + V10,
= b€ (—00;2 — V10) U (2 + V10; +00).
YpaBHeHHe He HUMeeT KOpHeH, ec/H MnocJje 3aMeHb
COOTBETCTBYIOUlee eMy 'KBaApaTHOE ypaBHeHWe He HMeeT
HeOTfnuaTeanux KOpHeH.

z* — 1222 + ¢ = 0; nycth a=2%a2-12a+c=0; 1)
ypaBHeHue He HMeeT KopHe#l npu D < 0; D; =36 —c <
<0=>c>36; 2) a2—12a+c = 0; npu D20a=%@
6yner 0653aTe/bHO MOJIOXKHTENbHbII KOpeHb => ypaBHEeHHe
6yzeT UMeTb pelleHdHe = ¢ > 36;

6) z' +cx? +100 = 0;-a = 2%, a® +ca+100 = 0; D =
=2 —400 < 0; ¢ < 400; = —20 < c < 20; 2) Ilpu
D > 0a = %@; ypaBHeHHe He OyleT HMeTb peLleHHH,

Koria 06a KOpHf GyAyT OTpHUATeJbHEIMH = —c+ VD <
<0=c>vVDe > c%—-400; = ¢ > VD scerna. = ¢ > 0;
H3 1 H 2 caenyer yto ¢ > —20.

- YpaBHeHHe HMeeT KODHH, €C/IH MOcCje 3aMeHH CO-
OTBeTCTBYIOLLEE KBanpaTHoe ypaBHeHHe HMeeT HeoTpula-
TeJlbHble KOpHH. a = % a? — 13a+ k = 0; D = 13? — 4x
x1-k=169—4k >0; npu k < 182, o = —3%@ U TOYHO
OfIMH M3 HHX MOJIOXKHTeJIeH.

a) YpaBHeHHe HMeeT yeThipe Pa3HUHbIX KOPHS, ecH D >

>0; a1 = 134VD 5 0. y gy = 135YD 5 0: = 13— vD > 0;

13 — V169 — 4k > 0; 13 > /169 — 4k; 169 — 169 — 4k;
4k > 0; k>0=>0<k<—
6) YpaBHeHuHe uMeeT [Ba paanqHux KopHA, ecan D > 0;

a1—13+‘/—>0 U ap —13“/_<0 wim D =0; = 1)13—

—f<0 13 — /169 — 4k <0 13 < /169 — 4k; —4k > 0;

k<0; D=0; :>k—— Ortset: npH k——nk<0

-:c L 6z-T<0; Dy =347=16 o = 34
= Tiza=1; > ze[-T;1];

:c —2x—15<0 D =12+15=16; 2 = 1+4; 2, = 5,
= —3; = z €[-3;5]. O6uiee peweHue: z € [-3;1].
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x>0
=272 +4.4.7 = 841; 2 = ——27§29; 2y =T, 22 = ‘11,
= 42> - 27z —7 > 0 npu z € (—o0;—1) U (7;+00);
{ z € (—o0; —1) U (7; +00);

z>0;

(422 —272-7>0 ~ |
a){' ’ 42212 -T7=0; D=

= z € (7;+00);

3z2 —17w—6>0 D

-

6) { —3z2 +17z2+6 <0 -

z<(0
=17 +4.3. 6 =280+ 72 = 361, = = 179: 1 =
=6, z2 = 3, = —3r2+ 17t +6 < 0 npu =z €

3224+ 172+ 6<0

€ (—oo0;—1) U (6;+0); = {
' z<0

€ (=005 —3) U (6; +00);
N (—00; —3) U (6;+00)
<0 )
z+1<0 < -1 (z<-1 :
) 2 = = =z <
222 -18>0 z2>9 lz| >3
< -3 o -
z—4>0 : z>4 '
T) . = -
322 — 152 < 0 3r(z-5)<0

>4
=< =z € (4;5).
0<z<d

=>zIc (—oo;—%);

—z24+22+3>0
X6 =25 = thﬁ; T1=-3;12=2;, = r24+2—6 < 0 npu
z€(—3;2); 2) —z°+22x+3 =0; 2—20x—3=0; D; = 14+3 =

=4; r=1+2,2,=3;20=-1;, = —22+22+3 > 0; npu.
101 |

224+2-6<0 | -
Bl { 1) 22426 = 0; D = 1+4x



z€(~13); = {

=z € (-1;2).
2
+4z—-5>0
6) { ©
z2-2r—-8<0
+5=9,z=-2+43, ;=5 z2=1, = 22+ 4z ~
—~5>0 npH z € (—00; —5) U (1;+00); 2) 22 -2z -8 =0,
Di=148=9,2=1+3; 2, =4; 0 = -2, = 22 =~
2 +4z'-5>0

72 -2z —-8<0

22 +2-6<0 N z €(-3;2)
-2 +22+3>0 r € (-1;3)

1) 22442 -5=0;, D, = 22 +

—2r—-8<0; npu z € (—2;4); =

=}{ z € (—00; —5) U (1; +00) e (1:4).

z €(-2;4)
1386.| a) (z+1,2)(6—z)(z—4) > 0; (z+1,2)(z—6)x
U (4;6);

X :c—4)<0 =z € (—00;—1,2) U (4;6);

6) (-—x)(ﬁ—x)(%—w)<0 (t-3)(e-3)(z-4) >
>0, =z € (3;2)U (3 +o0);

5) (2406 LE+2(12—2) > 0; (.7:+06)(:c+16)x
x (x -1,2) < 0; = z € (—o0; —1,6) U (-0,6;1,2);

r 1,7-z)(1,8+z)(1,9-2z) < 0; (z—1,7)(z+ 1,8)x

x(z—-1,9) <0; =z € (—o00;-1,8)U(1,7;1,9).

a) (3x—5)(m+4)(2—:c) =0, 71 = —4; 3 = 2;
1:3——-—1

6 (3o 5) x4+ 4)(2—2) > 0; (z—-8)(z+4)(x—2) <O;
= z € (—o0; —4) U (1%; 2);

B) 3z -5)(z+4)(2-2)<0; (z-3)(z+4)(z—2) >0
= z € (—4;12) U (2; +00).

1388.(a) (182 —36)(z—7)>0; (x—2)(z—7) > 0; =>z¢€
€ (—00;2) U (T; +00);

6) (zx—7,3)(98—1z)>0; (x—73)(x—98) <0; = z¢€
€ (7,3;9,8);

B) (z+0,8) (4 — z) (z — 20) < 0; (z + 0,8) (z — 4) (x — 20)
> 0; z€(—0,8;4)U(20; +00); 1) (102 + 3) (17 — z) (x — 5) >
>[g 1'(7?:+0.’.’»)(a:—17’)(:1:-—5)<0 = r € (—o0;-0,3] U
U lo; 17).

\
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[389.] a) («2 —16) (z+17) > 0; (z — 4)(:c+4)(a:+17)>
'S0, = 2 € (~17; ~4) U (4; 400);

6) (a:——)(z —121) <0 (z—-%)(z-11)(z+11) < 0;
=>z€(—oo,—11)u(3,11)

'B) 2° — 25z < 0; z (2% —25) < O, a:(:c 5)(x+5)<0
=z € (—00; =5) U (0; 5);

r) 28 —0,01z > 0; z (22 - 0,01) > 0; z (z - 01)(a:+01)>

>0, =z €(-0,1;00U(0,1;+00); '
0 (z2—9) (22 —1) >0, (z-3)(z+3)(z—-1)(z+1) >
> 0; =z € (—o00; —3)U(—1;1) U (3; +00);

e) (z% - 15z) (z? —36)<0 z(z—15)(z — 6)(a:+6)<0
= z € (—o0; —6) U (0;6) U (15; +00).

a) (z*+17)(z—6)(z+2) < 0; 22+17 > 0; =
=>(z-6)(z+2)<0; ze(— 26)

6) (2z2+1)z(z—4) > 0; 222+ 1 > 0; =>a:(.'r 4) > 0;
€ (—00;0) U (4; +00);

B) (z~1)2(x—-24) <0 s #£1;, 2> z-24<0; z < 24;
= z € (—o0;1) U (1;24); »

N (z+7(@-4)%*@z-21) > 0 T #F 4 =
=>(z+7)(x—21)>0;, z€(—00; —-T)U (21; +00). '

) Y = b (e-D(E+1) > 0
-3 (z+3) >0 7=:~:z:e(—oo, $) U (3;+00);

Y - = A
(z+ &) (z—-4)>0; =>a:e(—oo;—%)U(4;_+°°)-

a) 23>0, = (z-3)(z+1) >0 u z # -1,
TaK Kak nNpH r = —1 3HaMeRaTeab ofpautaercs B 0. He
PaBBOCHJILHEI,

6) 22 < 0; = (z+5)(zr—8) <0 u x # 8, TaK KaK NpHA
z = 8 3HaMeHaTesnb obpamaercs B 0. He paBHOCHJBHLL.

a) 28>0, = (z—8)(x+4)>0; = z€(—00; —4)U
U (8; +00);

6) 218 < 0; = (z +16) (z — 11) < 0; = = € (—16;11);

B) 1 >0, = 2#3 1 (z+1)3-12) >0 >z#34
(a:+1)(a: 3)<0; =>x€[-1;3);
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Né&E <o, =>2#4u (6-2)(z-4) <0 =>z#4n
(x - 6)(:1: 4)>O = z € (—o0;4) U [6; +00);

it §;;§<0, 22 <0, >z#-1u(2-2)(z+1) <0;
:zeg—

) El >0 > 2% +34£0m (5r—1)(22+3) > 0,
=>z#-15u4 (t-02)(z+1,5) >20; =z €(—00;—1,5)U

ulo ,+oo).

h a) &2 < 5 S-S <0, =B < 0; =
g —18)(x+4)<0 =>ze(—4 18);

6) 228 > ; Sz48oe 5 ; 4288 5 J—>0 =z(r+2)>

>03:::e( 3c>o2,—§)U(0 +oo)5 .

B) 22 < 1; 3=Zedm2 <) 24l < 0, =32 +2#0 0

(1—5:1:)(3x+2)<0 s>zc#-tu(z+3(xz-%) >0

=z € (—o0; —2) U [}; +00);

r) 5184 >0 =z # -8 u (5z—4)(z+8) > 0

(z—$%)(z+8)>0; = z € (~00; -8} U (3;+00).




I'JIABA II1. YPABHEHHA
M HEPABEHCTBA C IBYMA
NNEPEMEHHBIMH

| § 7. YpaBHeHns c apyms
NepeMEeHHBIMH M MX CHCTeMBI

17. YpasHenns ¢ asyms 'nepeuennul;m
H. ero rpaguk '

] (-1;3) a) a:?—y+2 =0; 1-3+2=0 — asaserca
pewenneM; 6) zy+y = -3+ 3 = 0 # 6. — He sABAAercs
pewiéureM; B) x2+y% = 1+ 9 = 10 — sBJseTCH pelleHHeM;
r) 22—y +8=1-9+8 =0 — fABAAETCHA pelleHHEM.

a) z—2y = 8; (2;—3); (8;0); (0;—4); 6) T+0y = 10;
(10;1); (10;2); (10;3); B) z — zy = 12; (12;0); (4;—2);
(6;—-1); 1) (z+y)(y—2)=0; (1;-1); (2,-2); (82).

a) Bropas; 6) wecras; B) 8z% — y? = 2z* (422 - y);
8% — y? = 82°% — 2z4y; 2z%y —y? = 0; natan; ) (z — 2y)% -
~z? = 4y (y — ) +5z; 2% —dzy+4y® — 2 = 4y® —4yz+51;
5z = 0; nepsas.

-y =0
zz—yz=o;.<z—y><z+y>=o;:~[z v=0
‘ : z+y=0
5| 7Y
y=—-
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x)

2 Y 1

8T=67—4 -[3 1 #TE6THET=2 2 LI
4 4
a q

a) (z-1)(@y-1) =0; 6) (z+1)(y—=z) = 0O
B) (z—-1)(z+2)=0;r) (y+1)(y—2)=0.

(401.] a) (z-3)(y-3) = 0; 6) (z+2)(y+2) = O;
B) +2)(y—2)=0;1) (x—4)(z+2)=0.

6) 4
¢ VI ]
a); ISP 7+
: P~ \ I
E LX‘ p
81 —la 6 \ 7
A
; 3 864 =2 L
B) r) &
o o
!
TR
816 =4 \A2 6 86172 Ez & 6”‘“':
S 000 o o e A s «; f -
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a) INapa npambix z =5 W = —6; 6) napa npaMeIx
c=4nzr=-2%38)22+@y-172=02=0 y=1
Touka (0;1); T) OKpyXKHOCTb C LEHTPOM B Touke (5;—2)H

pafiuycom 1.
Ha: +y? =12 =>a)A$ ~-2;v5) % + ¢? —4+5 9;

2=y 6)B 34)1; +y* = 9+16 25 z2 +y? = 25;
8;0); z2 +y? = 64+ 0 = 64; 22 +y = 64.
K(2 -5); (z —2)%>+ (y+5)° = 12 a)A(l 1);
— 224+ (-1+5)2=9+16 = 25; (x» 2)? +(y+5)2 '
5 6) B (=3;7); (m—2)2+(y+5) = (=3~ 2)? +
(7 + 5)2 = 25 + 144 = 169; (a: 2% + (y+5)? = 169;
B) C(1;-4); (-2 + (y+5)7=1-2)%+(-4+5)=
_1+1_2 (:r—2)2+(y+5)2—2
- ?2+y?—6(x—y) =T 2%+ y? —6x+6y—7
(z? —6x+9)+(y +6y +9) = 25(z — 3)%+ (y + 3)° = 25.

407. @Lj;y)——(x—OSy)? = m—’“‘fﬁﬁ—

— (% + 0,25y2 —:ry)—24 z +a:y+y— z —y—+a:y_24
oy =12y =2
Otger: 3 l“nnep60.na
408.] Tpu m < 0.
409. | a) Touka kacauusa (5;0) = r2 =49; r =7, 6) TouKa
kacanus (0; 7)=>r = 25; r—5
(z-3)%+(y—8)°%=r2 a) TouyKa Kacauus (3;0) =
= 2 = 64; (z —3)° +(y 8) —'64 6) Touka KacaHHs
0;8)=>r2=9; = (z-3)>+(y—8)*=9.
a)xy=2;‘y— =>z=1, y—2 z=-1,y=-2
r=2,y=1,z=-2, y—- —1.
Ortset: (1;2); (-1;-2); (2;1); (—2;-1).
6) 22—y’ =3, (z—~y)(zc+y)=3z-y==xl; =>z+ty==
T = +2 {m::l:Q
3= r-—y=*x=>zr+y==x1=
y==l : 1y=+F1
OtBert: (2;1); (—2;—1); (2;-1); (=2;1).
a) 2522 +62 < 0; z(252+6) < 0; z(z+ &) <
<0; = ze[-£;0]; 6) 22— 169 > 0; (z—13)(z+13) >
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> 0; = z € (—00;—13) U (13;400); B) 4z2 — 225 <
<0; 2z—-15)(2z+15) <0; (z—75)(z+75)<0; z €
€[-7,5;7.5); 1) 2 <10y +24; y¥>—10y—-24<0; D; =
T =52424=49, y=5xT, y =12 yo = -2, = y® —
~10y-24 = (y-12)(y+2); (y—12)(y+2) <0, y€
. €(=2;12); n) 15y% +30 > 22y + 7; 15y — 22y + 23 > 0;
Dy =112-15.23 = 121 — 345 = —224 < 0; = y Jio-
Goe ‘uucao; €) 3y® — 7 < 26y +70; 3y? — 26y — 77 < 0;
Dy =13243-77 =400; y = 3£, o =11, 3 = -],
=3y —26y-77T=3(y —11) (y + 3) < 0; = ye[-24; 11].

11z — 9y =3 11 + 22y — 9y =37
CEIRY e SR

z=1+2y =142y
[ 13y=26 =2 [ 16z-4y=5
= y== {7V . 6) T =
=142y =5 3z —y=2
: y=3z -2 16z — 12z +8=35
= , = '
16z —4(3z —2) =5 y=3z—2

) 4 = -3 r=-3
= =
y=3z -2 = —4

3z +4y=-3 3z +4y=-3
. —Tx = —63 T =
= = =
, 3z +4y =-3 27T+ 4y = -3
z=9 =9
=
{4 = —30 {y=—7,5
2r —y=85 —4x + 2y = —170 .
6) Y = Ty =
5z — 2y = 200 5z — 2y = 200-
| z=30 =130 ' z=30
= = ‘ =¢
2y =42 — 170 y=2z -85 y=-25
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18. I'padpruecknii cnocob pemenns cHcTeM
ypaBHeHHH

{ 2 +y2=5 3 (_2;1){ 44+1=5

6z + 5y = —4 —12+45=—T+#—4
1+4=5
ABJA-

He fABJseTcs pelleHueM, 6) (1;—2
| p ) (1;,-2) 610 _4

——

€TCA pelleHHe.

[416.|\? eLan

2...
Lt
1
i
|

F——

..
e
oy

T R 3
Ll iilia Ll

L4 : Lo
n1=-lLym=1 T12~ 13,2, y12~3,9;
z2=3,12=3 234 =%1,1, y34~4,9

@®

" N\
»

200k

o B

[

clozs e \a=g 121

.

\

L I<ITINSN

3:;;\ 2 Y
z1=-6, 1= 8202—6 y2—8
:133—-0 y3—-—-10
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~(4,8;1,2), (_19, -3,2)

Y
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i
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P e e e e

221. T ) 6) \1 !? ’
SEDpME viasatl
e e / I : : :
gl [k AAS
Z ¥ : \
o . [611 )
01 —b =4 =2 Z - .
- et T - :
i I/ | §8; =6 i Mt 3\4

Her pewenuii.
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6H-i.. b it

bl
H

HeTt peiuenwuii.

(¢4

; . 3 1

[*9

‘; 8‘—'0 =41 =< y4

~(2,4;2,4), (6,6; 6,6) O (-39),(%9)

g*!i:
T
; b ]
by

9

.
(£2;43), (£2;¥3)
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a) y =z+1; z-y+1 =0; y = 2—1; y—z+1; HcKOMBI#
rpauk (z —y+1)(y—z+1)=0;6) y=z% 22—y =0,
y = —2; y+ 2 =0; uckomuii-rpapux (y —2?) (y+2) = 0.

' —2y=4>b 18—6=4b
(18;3),{‘”. v :{ - 122

2z+y=39 36+3 =39
=4b, b= 3.
z+y=a+1 4z = 2a '
S =
x—y=a-1 z+y=a+1
= 0,5 = 0,5a
N ¢ N N RN !
y+05z=a+1 y=5+1
=a>0.
(g]-_}___a_—_l). da_ _ @*+2a41-a®42a-1  S(a-1) _
= 5a—1 sa-H * 5a-5 —_EW 4a
=m'ﬁ=m=>ﬂpﬂa>—1;a—ﬂ>0.

TlycTb CKOPOCTb NMepBOTO BEJIOCHNEAHCTa T KM/Y,

TOTA@ CKOPOCTb BTOPOTo paBHa T + 2 kM/4. 3uaumt, 36 —

36 _ 1. 14(x+2)—144z-2(x+2) __ 5.
—z+3 = 4> z 2::3:+2) = )—0,=>144:z:-i_-288——144:z:—
—22 -2z =0; —z* - 22 + 288 = 0; z2 + 2z — 288 =0
Dy =1+4+288 =289 z=-1x17, ¢ > 0 = z = 16;
r+2=18. '

Ortset: 16 kM/4, ¥ 18 KM/u.

19. Pemenue cucrem ypasHeHMH n'ropbﬁ CTeneHH

[429] =) { y-z=-1 =>{ yg——y—3=‘—1

z=y+3 z=y+3

2

-y—2=0

= vy VY¥-y-2=0y=-Lyp=2
z=y+3

. =1 =2
1) n 2) Y2 '
=2 To=5
Omer: 2=2,y=—-1unmm z=5 y=2.
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6) v=7 N =
2 — 2y =26 22 -224+2-26=0
=z-1 ’

N 22— 22 —24=0;
22> —22-24=0

D =1+424=25z=1%5; 21 =6, T2 = —4

= = —4
1) { T 6 ;2) 2
' y1=>95 Y2 = —9

OrtseT: £ =6, y="5 uan = = —4, y= —5.

5) zy+z=—4 N vy=x—6 N
z(x—6)+z=—4

y=z—6 y=z—6
= = o
22—-6z+z+4=0 2 -5x+4=0
I = .

=1
22 -5x+4=0,z1=1;, 29 =4; 1) ;
‘ Y2 =5

Omer:z=1, y=-5n z =4, y=—2.

+y=9 =9-—
r) Ty = * y =
v +z =29 ¥ +9-y—29=0

z=9-
= Y L —y—20=0; D=1+80=8L
y¥P—y—-20=0 ’
y1='5 ) y2=—4
y=12% y =5 19=-41) ; 2)
r = $2=13

OmBer; z=4, y=5wm z =13, y = —4.
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a){:1:=3--y =>{:v’=3—y

v’ —z=39 P -3+y-39=0

. =3 -
=47 y ¥ +y—42=0
y¥+y-42=0 ,

D=1+4-42=169; y= =113, 4 = -7, 32 = 6;

=7 =6
1) n 2) Y2 '

;=10 T9 = —3
O'nae'r:x=10,y=—7u.nn:c=—3,y=6.'
=1 ‘z=y—-1

6) Y _+a:. - T=Yy
z+y?=-1 y-1+92=-1

z=y-1 - :
ndh TR Y Y +y=0yy+1)=0=>5n=0
yv+y=0 : _

=0 : = -1
y2=—1;1.){y1 2){y2
. $1=—1 :1,‘2=—2

OrseT: z=—1, y=0uan z = -2, y=—L

24 y=14 =z+8
B){a:+y =>{y x

y—z=28 2+r+8-14=0

ry=z+8 ‘
= ¥ 1224 —6=0; 7y =2; T2 = -3,
: 24+ -6=0 C o

l) $1=2 2) 1'2‘—‘—3
n =10 Y2 =05

Omser: =2, y=10 uan = -3, y = 5.

Try=4 =4~ 3
r){ v é{z v,
y+zy=6 'y+y(4-—y)=6 :
r=4—y r=4-y
= = s
' y+4y—-y*=6 y?2—5y+6=0
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y1=2

Y —-5y+6=0;y1=2; y2=3; 1)
. $1=2

=3
2) Y2
o =1
Omeer:z=2, y=2umz=1,y=3.

-—y=3 = 3
[BL]a){ PV S EEYY ;

Ty = —2 ¥ +3y+2=0
n=-1

VH3y+2=0y=-Ly=-21)
N .’1:1=2

=-2
2) Y2
.’122=1
OmBer: z=2, y=-luwmmz=1, y=—-2.

+y=25 =25—
6) TTY N B y = y% — 2,5y +
zy=1,5 25y —y2=15

+15=0, 2% -5y+3=0; D=25-24=1, y =331

1.
- 4 !
= 1 Y2 = 1,5
HJIH .
r = 1,5

z+y=-1 r=-y—1
) = 0
?+y2 =1 Y+ (-y—-1)7°=1
T=-y-1 z=-y—1
= Y = y =
: ¥+y2+2+1-1=0 Y¥+y=0
= —y—1 =0
N y = n HJIH
yly+1)=0 1= -1

yo=-1
.’l;2=0 .

n==L1y=15 =
.’122:1
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)

=)

z - z=y+2 '
= 2 o =
-y =17 y+2) —y*=17

x=y+2 r=y+2/
= = =
y +4y+4 - y =17 4y =13
y=31
:1:—51 .

4

@ {0 {1

zy =20 8z —x% = —20

= _y=.8—‘a: C 2282 -20=0;
| 2z -82-20=0 _
Dy =42+20=36; z =4%6; z; = 10; 2 = -2;

:1:'1=10 ) .’l:2_=—-2
MIH { . )
n=-2 yo =10
6){ TV 5 T=Y
| zy=24 ¥ +08y =24
{:v=y+0,8
=

5y +4y—12=0
Dy =22412-5=4+60=64; y= =28, y; = -2

= -2 gy =1,2
y2 =1,2; i ‘ HJIH vz .
1 =-172 Ty =2

0 { a2 —y? =8 :‘{ (z-y)(z+y) =

5y2+ 4y — 12 =0;

z—y=4

=. = . = S
r—y=4 y=z-4 =-1
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2 =5 =—y—
) T +y 5 z y—3 N
z+y=-3 y¥+6y+9+9y*=5

r=-y—3 [ 2243z+2=0 2
= = ¢+ 3z +
2y2+6y+4=0 rT=-y—3
T = -1
+2=0; 1 =-1; 29 = -2; WA
Y =2

{w2=~—2
yp=-1

' 2r =2 =2z +2
PR AR St -

5r2 —y=1 522 -2 -2-1=0
=25 +2 '
Sl y=at 502 — 27 — 3 =0
522 -2z —3=0
r1=1
Dl=1+15=16;z=%;zl=1;x2=—o,6;{ '
n=41

Iop = —0,6
Wiy .
Y2 =08

- =2 =7-3

6) 7= = y v 9 =
Ix+y="7 z—-2(7T-3x)"=2
-2 Qz —42r+49)-2=0

= =
y=7-3z
:L‘—-l&’v +84xr —-98 —2=0

=
y=7-3z ~
—18 85z —100=0

- @ + 85z . 182 — 85z + 100 = 0;
y=7-3z
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D =852 ~4-18-100 = 25; o = 335, ) = 25; 2, = 24;
{ = 2,5 : { To9 = 2§

. HJH 1 .

yl = -0,5 =3

. 2_32=52 — 14 ‘ . .
B){m Yy =>{y r + N

y—z=14 -3(14+z)*-52=0
y=z+14 .
= . =
| 7?2 - 588 — 84z - 322 —-52=0
—222% — 841 — 640 =0
= =
y=z+14
2
2 +42x+320=0
= ‘ ¥ ; 22 + 422 + 320 = 0;
y=z+14 - , '
T =—32 :
D;1=212-320=121; 2= -21£11; { ' wnn
: =18
$2=—-10
wp=4

322 + 2% =11 r=3-2y
) = 2 9 =
r+2y=3 33—-2y)" +2y° =11

rT=3—2
= ) ' =
{ 3(9-12y+4°) +2°~11=0

r=3-2 P ' :
= - Ty? - 18y + 8 =0;
14y° — 36y +16 =0

Di=9-7-8=81-56=25y="%5% 9y =2 y=

n=2 v2=1
HJIH .
S lp=-1 lg
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z2 — 162 +48 =0;
2724+ 32r—-96=0

82 48 —64—-48=16; z =8+ 4; z; = 12; 5 = 4;

Ty =12 2 =4
HJH .
$2=0

(i
e o
{=

435, a) { 2z + 4y =5(z — y) N

{

2z + 4y = 5z — =
2{ T + 4y = 5 — By =>{3:r 9y

272—y2=6

22—y2=6

=
= =3y =>{x=3y :{y1=5§ HJIH
9’ —y* =6 2= 71 = 3

et
Y

2
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u=—%v 01=2,5

=> o 25 HWIH
va 'u.1——3,5

Ve =—2,5

u =35

6 50 =

a) (y—x) y

- - ly—zTy=24
6y—6x—-50—-y=0 5 6z + 50

= Y- Yy = y=0z+ =
y—zy=24

y—xy=24
y=12z+10 ‘
= =
12z+10—12x2—10z_24
y=12z+10
1,222+ 88z +14 =0
3c2 4+ 222+ 35=0; D; =112 -3-35 =121 — 105 = 16; .

g="UH g = 5 gy = -T2l HJH

n=4
: y2=7% ’
5t =2(p+t p+5t=2p+2t
6Pt p+t) pt pt2t
pt—t=10 pt—1t =10

= 3t
o3 PE 3t2—¢t—10=0;
32—-t—-10=0

6z% + 44z + 70 =0;

121



6
{t1=2 { t2=—1%
= HJIH .

n = p2=-5

=7 a) { (x—2)(y+3)=16Q

D=1+4-3-10=121; ¢t = 1. =2 to = —12;

y—z=1
= y=z+ =
(z—2)(z+4) =160

y=z+1
=
22 +4r—2x—-8—-160=0
= 1
=>{y T+ 2+ 2z — 168 = 0;

242 -168=0
D1 =1+168=169; r = -1£13; 21 = 12; 2o = —14;

121212 J:2=—14
HJTH .
y1 =13 y2 = —13
-1)(y+10)=9 = 11
o @ DE+10)=9 _ [a=y+
(y+10)(y+10) =9

z=y+11 z=y+11 y1=—7
= 9 = =
(y+10)°=9 y+10=43 T, =4

{ Yo =—13
WK :

=
z—y=11

2 _ 4 — 2 _ =
a){:!: 4 0=>{$ 4=>{x1 2}”'1”

zy =26 y1=3

122



,6).{ 22 —52+6=0 =>{ (z-2)(z=3)=0 _
| ¥* -6y +5=0 (y-D-5=0
r=2,y=1

z=2,y=9

z=&y=1'

=3, y=05

[439.] 1o}
3 1A
\

|
4 [
/
\ /]
816 =N TV 2 6 """ 5
= 0,522 — 2 =z+2 .
y. X - y=x+
y—z=2 z+2=05z%-2
=+ 2 '

{7 2?27 —8=0;D;=1+8=0;

2 -2x—8=0 . :

. ' I =.4 T = -2
z=1%3; 2y =4, 29 = —2; HJAH .
Ln=6 y2=0
[aa0]] a) [41¥ 6) 8 b
b y C i\
£. \ A ]
1P
8i=6 —‘%“;zé —e 7
NCHAA
S —0: =4 —Jﬂ ?S‘
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2) 2 +y?2 =16 . T=y+4
r—y=4 2 +8y+16+y2 =16

T=y+4 z=y+4 y1=0
= = =
2y + 8y =0 y(y+4)=0 =4

y2 =—4
HJH .
Iy = 0

2 2
6) y =Y ;
z+2y=35 z+222+2=5

2:c2+:c——3=0; =1 =1, 20 = ~-1,5;

1 =1 Iy = —1,5
HJIH .
Y1 = A\ ¥2=325

2 -y’ =11
a>{“"’y'y

r—2y=1
r=2y+1 .
= =
4 +4y+1+2y2+y—y*—11=0
T=2y+1 yY?+y—-2=0
= = : ;
5y + 5y — 10 =0 T=2y+1
2 . ) n=l1
Y+y-2=0un=1 13n=-2 HJIH
:L'1=3

Yo =—2
$1=—3
6) 2 +zy—3y=9
3z+2y=-1

y=-1,5¢-0,5 v
=
2 - 1,522 - 052+ 4,52 +1,5-9=0
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y=—152-05 y=-152-05
= . = T

-0522+4z-75=0 z2 -8z +15=0
—82+15=0;D;=42-15=1,z=4+%1;, 2, =5;

: $1=5 { T2 =3
zo =3; WJTH

y2 = —8 yp=-5 -
22+ +3zy=-1 = -2 \
2) Y Y N I 7}
rt+2y=0 4?2 + 92 —6y° = -1

21 =1
= y >{ W _ HJIH
T =2y T =-2

y2 =—1
9 =2

+20=4 .
6) - =
w+uw—-v=-5
u=4-2v
= =
16 -16v+402 +4v - 202 —v=-5

u=4-2v 9
- - - 20% — 130+ 21 =0,
202 —13v+21 =0 '

D=132-4-2.21=1v= 8,9, =3, v, =35

71=3 U2 =3,5 4‘
W -
uy = -2 u2 = -3

— 1 1 _1
zty =% sty =6
z=y+5 o 9 )
= 6‘y+6(y-i§)—y(y+5)___0 .=>6y+6y+30—y -5y =0;
y(y+5)

y2—Ty—30=0; D="7%2+4-30=169;
y="152 151 =10; yo = -3; |
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y=6-—1z y=6—=z |
= 4(6—2z)—4z—z(6—2) __ 0 = 24—4x—-4z—6z+a? _ 0
42(6—x) 4z(6—7) -
2—142+24=0; D; =7*-24=25, c =7+£5; z1 = 12;
2 - 2!

{1:1=12 {x2=2
HJIH
n =—6 y2=4

3x+y—1 y=1-3z
) = 1 1 5 =
=-25 ;+;+§=0

y—1—3:z:
=\ 20-30)+245201-32) _ =
2z(1-3z)
y=1-3z 1542 90
= 2— 6:c+2z+5z—15z =0 —-152°+z+2=0;
z(1-3z) -
522 —z—2=0; D=1+4-15-2=121; z = 15}
2 1
T =% Ty =—%
131:%;222:——-%;{ 1 51 HJIH{ 2 3 .
h1="3% y2=2
r) yTz=3 T=2y+2
T—2y=2 3z -3y==zy
= T v+ = y :
6y +6 — 3y =2y + 2y 22 —y—-6=0

2y2—y—6=0; D=1+4-2-6=49;y=%-3; =2
y2=’115;

y1=2 ¥ =—-1,5
HJH .
T = 6 Io = -1
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2) y=ﬂ?2—8m+16 =3y

22-3y=0 =3¥'-8-3y+16
: =15 =15
= z Y N T Yy

4y = 9y®— 48y + 64 - 9y? - 52y +64=0

= 9y? — 52y +64 =0; D; =262 —9-64 = 100; y= 26;51.0;

R PR
n=4yp=2=17 HAH )
N ° ;=6 I2=2%
o ] @ +u-9*=65
3z—y+6=0
- y=3z+6
= , \
(x-5)+(3z+2)* =65
y=3zx+6
=
z? — 10z 4 25 + 9z2 +12:1:+4 65=0
3z +6 4
RO 522 4+z2—18=0;
1022 +22 —-36 =0

=1+4-5-18=361; z ==L 7y = -2, 1, = 1.8;
T = -2 22 =18

JIH .
y1—0 y2=11,4

,——/Hb

z—y 4 N T—z2+5x—-5=4

Coe om0 (@-3?=0 [ =z=3
= =

ORHA o6mas| TOUKaA.

Y

Ll 22+y+3=0 —2r—-3=222 -5z +1
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y=-2r—3

222 -3z +4=0 :
D= 32 ~4-2-4=9-32=-23 <0 Her KOpHeH, 3HAUUT
rpapukH QYHKUHH He NepeceKaioTcs.

2 +y2 =12 =
e | Ll

Ty =—6

r=-8 ‘ r=-8
= v = v, v =V6;
36+y?— 1242 =0 Y2 —6)" =

(
yz=—\/(§;{yl=\/6 HJIH { y2=*‘/6.

222 -3z +4=0;

3| 8
+ |
&
2 @l
{
[y
'S
Y

o

T, =—-V6
202 —y? =34 =20
6) Ty => Ty =
zy =20 2 @zQ—y =34

20 2—20
=> v => ;
800 —y* —34y2 =0 y +34y2—800=0
nyctb y = a > 0; a? + 34a — 800 = 0;
Dy =172+ 800 = 1089; a = —17+33; a > 0; = a = 16;

=>9y? =16, y1 =4; yp = —4; n uan { B2 )
Iy = 5 TIg = -9

2_2=14 272 = 32
a>{“" v ={“”

z2 4+ 2y% =18 2y? =z? - 14

g{»ﬂ:m =>{m=:i:4 ={m=:£:4 L
2_ -
y? = 21 y? = 1614 =1
r =14 r, =4 {:z:2=4 ’{:z:3=-—4
= o= ) ,
y=i1 y1=1 y2=—1 y3=1
| z4=-4
HJTH .
.y4=_1
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8) zy+ T =56 z—y=2
xy +y =54 y(x+1)=>54

N y+2‘ N y+ v+ 3y —
y(y+3)= 2 +3y—54=0

~54=0, D= 9+4 54 = 225 y = =345, 4, = —0;

x1=——7 :1:2—8
y2 = 6; . HIH .
y1=—9 y2=6

=36 2+y? =36
,->{””“’ S P

=z2+6 z¢=y—6
—6-36=0 24+y—42=0
= . vty S vy P +y—
x2=yf6 . —y——6 :

_.42=0D=1+4-42=169;y— lila,yl_“'? Y2 =16,

1) y 7 = Y _ HET pelUeHHH.
T 2#2=-7-6 z? =-13

y=E6 y==6 y==56
2 = = ;
){m2=6—6 {1:2:0 {sz

21 4% =16
6) :c+y2 N
(z-2)*+y*>=36

y? =16 - z? y? =16 — 2
= : = =
7 — 4z +4+16 — 22 =36 —4z =16

5 AnreGpa, § xn.



2 _ 2 2 _ 2 _ V
=16 — =16-16 =
= y ¥ = y = y =
T=-4 z=—4 r=—-4 ‘
{:r=-4
= .
Ly=

y=kx kr=z%+1

2 —kzr+1=0
rpa@ukH ®YHKIHHE MUMeeT TOJbKO OLHY OOGILLYI0O TOYKY NpH

=k
=>{y i 22 —kr+1=0; D=k?—4;

D=0, =>k*-4=0; k2=4; k= +2.

Orer: nput k= —2 wid k = 2.

M(l;2);y=km;k=§; k=2;
(z—4)>2+(@y—6)72=25
y=2z '

. 2 -8z + 16+ (22— 6)2 —25=0
y=2zx

:>{ 22 — 8z + 16+ 422 — 24z + 36 — 25 = 0

y=2

572 — 322 +27=0

= o o 5z% — 32z + 27 = 0;
y=2 :
"Dy =16%—5-27 = 256 — 135 = 121; z = 16&1L; 5, = 1;

Iy = 1 Tog = 5,4
T2 = H,4; HJIHU .
' y1 =2 y2 = 10,8

OtBet: KOOpAHHATH APYroi o6uiel ToukH (5,4;10,8).
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NI TR T VA FINRI TER R ET
-4 - 2.4 6

-1 L

IlBa peienns.

JBa peuenus.

[453.] a) 02z (2~ 1) (0,20 +0,5) < 06z~ 4; 0,22% — .
—0,22—0,22%~-0,52—0,6z+4 < 0; —1,3z+4 < 0; 1,3z > 4;
x>w3,x>3m, 6)12w( —z)+ 04z (3z—1) <z +1,1;
3,6x — 1,222 +12.’z: -04r -z —-1,1<0; 22x—11<0
2,2z < 1,1; 2:<2

[454.] a) ~2% — 2z + 168 > 0; 22+ 2z — 168 < 0; D, =
=1+4+168 =169; z = —11+13;, =, = —14;, = = 12;
= —x% 21+ 168 > 0 npu z € (—14;12); 6) 159:2-_+-a:—2 <
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1. 2 2. 1y.
Ty =3 > 152°+z-2<0 npu z € (—%; 3);
B) 21 <0; = (z+14)(3-22) < 0; (z+ 14) (z — 1,5) >
> 0; = z € (—00;—-14) U (L,5+00); 1) & >0, =

= (6 —5z) (x + 25) > 0; (x—12)(:c+25)<0 >z €
€ (—25;1,2).

20. PemeHue 3afay ¢ NOMOMbIO CHCTEM
ypaBHEeHH#H BTOpOIi CTeNneHH

[lycts WckoMble 1Ba YHcaa T H y, Toraa

z+y=12 N r=12—y
" ry =35 y(12—y) =35

=12 -y T=12-y 2
= => Yy — 12y +
12y - 4> =35 ¥ —12y+35=0

+35=0; D, =62-35=1,y=6+1;, 4, =7, ; =5
WIH Y2 =5, 2 =T.

OtgeT: 7 4 5.

[Tycte GoJbluee YHCNO paBHAETCA Z, 3 MeHbluee ¥,
Toraa

T—y="1 T=y+7
, = .
Ty =-—12 zy = —12

T = 7

= vt Y+ Ty+12=0; D =49 —48 = 1;
V¥ +Ty+12=0

y="l gy = 421 =3; o= -3; 22 = 4.

OtBeT: 3 U —4 unu 4 u 3.

m [Tycte cTOpPOHBI rlpﬂMoyI‘OJIbHHKa paBHbBl T H Y.
Torna no Teopeme Iludaropa 2 +y = 100; a nepumeTp

2(x+y) =28
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22 + y2 = 100 %{z2+y2=100 N

{z+y—14 z=14-y
196 — 28y+y + 42 =100
r=14—-y
2y? — 28y +96 =0
y' - 28y y? — 14y +48 =0;"
r=14—-y ‘
' =8
D=7 -48=1y=7T+1, y1—8 2/2—6{y1
:L‘1=6

Y2 =16
HJIH
o =8
Ortpet: 6 cM H 8 cM. v ,
[458.] TycTs Gonbluast CTOPOHA NPAMOYTOABHKKA PABHSETCS
x, a Menbias y. Ilo Teopeme Mudaropa z? + y* = 26%; .
2, .2 : :
T+ y° =676 =14+
= ¥ = v. '
r—y=14 196 + 28y + ¥ + y% = 676
r=14+ ' :
= y 2 + 14y — 240 = 0;
2y% + 28y —480 =0

Dy = 7% + 240 = 289; y=-7T%17y>0; = y=10;
z = 24.
OtBeT: 24 cM H 10 cM.

IlycTe ANMHHA NPAMOYTrO/IbHOFO YYacTKa paBHsieTCs
x, a wupHHa y. Torma

[ zy = 2400 N zy = 2400
2(z+y) = z+y =100

Ty = 2400 100z — x? = 2400

= = =
y=100—-=z y=100—-2x
z% — 100z + 2400 = 0

=
y=100—=z

=

z? — 100z + 2400 = 0;
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Dy = 50% — 2400 = 100; z = 50 & 10; 2y = 60; y; = 40; ¢
HIH T2 = 40; y2 = 60.

Otger: 60 cM H 40 cM.

[TycTb onuH Kater TPeyroibHHKa PaBHSETCS T, BTO-
poit y.

{z +y? = 372 {x2+y2=1369
= = : =

z+y+37=84 T=47—y
2209 — 94y + y? + y? = 1369

N y+y +y N
z=47T—y
2y? — 94y + 840 =0

o VTR y? — 4Ty + 420 = 0;
T=4T—~y

D =2209 — 4 - 420 = 526; y = 4E2B; o, = 35; 7y = 12;
Yo = 12; x5 = 35.

OrgeT: 35 cM 1 12 cMm.

[TycTb ckopocTb nepBoro mpana z KM/'-I a BTOpOro
y km/u. To Teopeme IMudaropa (4z)° + (4y)? = 242,

. (4z)% + (4y)® = 576
4r —4y = 4,8

162% + 16y? = 576 22 +y? =36
= = =
rT—-y=12 r=y+1.2

2 2
2,4y + 1,44 =36
Ll vty +y N
r=y+12
2y + 2,4y — 34,56 = 0 N
r=y+1,2
2 412y—-17,28=
Y+l -1028=0 5 oy_1728=0;
r=y+1,2

D=14444-17.28 = 70,56; y = =22£84; 4 5 (;
y = 3,6 KM/u; T = 4,8 KM/u.
OrBeT:3,6 KM/4 H 4,8 KM/u.
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[462.] TMyctb ckopocTs nepsoro Tesa paBHHETCﬂ x M/c, a
aToporo y M/c. ITo Teopeme IMudiaropa (15z)? +(159)% = 9.

6x = 8y T=73y
= , = , =
22522 + 225y% =9 25 2y? + 257 =1
4 -
=3
,:>{ 3Y 1k kak
2_ 9
¥ = %5
, =3
y>0{y B
25
Orser: 0,12 M/c u 0,16 M/c.

- [lycTb ANMHHBI CTOPOH TPAMOYTONIbHHKA PaBHH T CM
u y cM. Torxa,

f 222 + 2¢% =122 z2 4+ 942 =61

"-‘*on

30 .

zy =30 T =y A
2, 900 4 2 000
+ =61 —61y° +900 =0
x_ao w_ayo ‘

> 0; a2 ——61a+900 0;
D =612 —4-900 = 3721 — 3600 = 121; a—ﬁlﬂl a1 = 36;

n==6 {y2—5
wm {7

a2 =25 =1y =6; 42 =5; =
. ' '.'111=5

zo==6
OtBet: 5 ¢cM 1 6 cM.

TlyeTs anunb kareros 'rpeyro.anuKa T CM H Y CM.
Torga nnowanb TpeyroanuKa paBHseTCs 2zy =24; a no .
teopeme ITudaropa z2 + y? = 100. Toraa '

Ty = 48 r=428 '
= 4 =
2?+y?=100 | B¥+y?=100

—"}
= ] y* — 100y? + 2304 = 0;
y* —100y% + 2304 = 0 ' .

¥ =a>0; a® — 100a + 2304 = 0;
D; = 50 — 2304 = 2500 — 2304 = 196; a = 50 + 14;
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=8 )
a1=64;a2'=36;=>y1=8;y2=6;=>{yl WM °

.’L'1'—'6
Yo=06
T2 =8 '

OTtBeT: 6 ¢cM U4 8 CM.

- [TycTb AAHHHBI KaTeTOB Tpeyronbauxa PaBHSAIOTCSH
z>0uy>0. Torma

12 + 42 =169
(z +4)> +y2 =225

y? =169 — z2
= =
z2 + 8z + 16 + 169 — 22 = 225

8z = 40 =25 z=25
= = = .

y? = 169 — 2 y? =144 y=12
OTBeT: 5 ¢cM M 12 cMm.

- [Tycts nepBblii akckaBatop pa6ortan z 4, a BTOPOH
15

y 4. 45 MUH = P 4.
T+4=y r+4=y
= =
15 (1 1Y) 4z ) _
B(2ed)=1 | () =
z+4=y

= = 42?2 — 142 — 60 = 0;

30z 6(;-4:2-161: =0
z(z+ )
202 — 72 —30=0; D=7 +4-2-30 = 49 + 240 = 289;

x——“‘17,x>0 = xr=06; y=10.

OTBeT: 6 4y 10 u.

[467.| [lycTb nepBuiii koMbaiinep, paboTas OTAeNbHO, Bbi-
noNHUT paboTy 3a = 4, a BTopoil 3a y 4. Toraa,
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“ . = =
1 1) _ 24 —
35(1+1)= 35 (524z) ~1=0

2 -0

7054840-27 24z _ = —g* + 46z + 840 = 0;

z(z124)

z? — 46z — 840 = 0; Dy = 23% + 840 = 1369; = = 23 + 37,
x>0, >z2=60;, y=284.
OteeT: 60'y 1 84 vy,
Iycrs Bpems, 3sa koTopoe mnepsas 6pura11a saac-
aJlb'l‘Plpye’l‘ Y4acTOK JI0pOrH PaBHAETCH T 4, a mopaﬂ y 4.
Toraa, .

1,'—-4=y z—4=y
= i =
24( l):s 94. 24tz — g

Ly
Ty z(x—4
zo4=y .2 9 = 0;
= 482_96_522 205 _ 5z“ — 68z + 96 = 0; |
T{T—
Dy =34% — 5-96 = 1156 — 480 = 676; = L2, 5, = 12;
z9=1,6 )
z9 = 1,6; = . ~ He MOAXOAHT M0 YCJOBHIO
. Y2 = —2’4 .

=12

3ajauu, = .
y=38

OtBeT: 8y ¥ 12 4,
i469. [lycTh BKJAAAUHK MOJIOXHA T P, ¥ y NPOLUEHTOB
TOAOBHIX HAYHCJAN GaHK.

zy = 400 = 400
= v ;

{ z(1+y)® = 5832 { 400 (42 + 2y + 1) = 5832
50 (3% + 2y + 1) = 729y, 50y’5 — 629y + 50 = 0;
D =6292 —4-50 - 50 = 385641; y = S22, 4, — 1 25 ne
noaxoaut, y = 0,08; = x = 5000. .
Otset: 5000 p u 8%.
m Iycts naomwans onopu: paBHsietcs z. Toraa, -2 =

' z—-1

-———1 282 =30(zx—1)—z(z—1); 28z = 30z — 30 —
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~2?+2,2°4+2-30=0, D=1+4-30=121; z = =14
z>0; z=>5 oM. _ '-
ITycTh = Kr Macca JeTasH cTaporo o6pasia, a 1eTanu
HOBOTO THNA Y KT. \

Tor.ua,{zdlh%:%z =>{yf&2+2—2y_2: =

z=y+0,2 z=9+0,2
24y+2y(y+0.,2)-22(y+0,2) _

= { y(y+0.2) 24y + 2% + 0,4y — 22y —
z=y+0,2

—44=0; 2y° +2,4y—4,4=0; %2 +1,2y—2,2=0;
D=122+4-22=10,24; y= 2232,y 5 0, = y = 1
=12

Ortset: 1 Kr u 1,2 Kr.

TlycTh CKOpOCTb MepBOFo Mellexona T KM/y, a. cKo-
pOCTb BTOpOro y KM/4. 3a 4 yaca nepBbiii nemexos, NpoHaeT
4z, a BTOpo# 4y KM. PaccTosiHHe Mexay HHMH 4 KM, Toraa

4z +4y+4=40; =z+y=9.

A T+ =9 ’ -0 —
{ Y N { y=9—-=x
20—z _ 20 20-xr _ 20 _. 0
. T Y x 9—=zx
(20-2)(9-2z)~20x __
= z(9-2) (20 — ) (9 — z) — 20z = 0;
' y=9—z A
z? — 20z — 9z + 180 — 20z = 0;
" 22 — 49z + 180 = 0; D = 49% — 4. 180 = 1681; ¢ = 29341,
z1 = 4; T3 = 45;

=4

y=2=a

T = 45
He MOAXOOHT MO CMbICNAY 3a/1ayH,
Yy = —36

OtBeT: 4 KM/4 U 5 KM/u.

IlycTb CKOpOCTbL MepBOro TYypHCTa T KM/Y, a BTOpOro
y KM/u-54 mun = = 4. Torza

10
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=
18, 9 _18
ZzTH=7%
=>{ 24 1_2_9 { 20y+y’+y-20y-20 _ ¥y +y-
y+ 10 v 10y{y+1
~20=0; D=1+4-20=8L;y=F y> 0 >y=4

z=y+1=5.

OtBeT: 4 KM/4 ¥ 5 KM/y.

TlycTb CKOPOCTb MOTOUMKJWCTA, KOTODHii MpHexas
paHblie T KM/4, a apyroro y KM/4. 30 mud = 0,5 4. Toraa
0,5z + 0,5y = 50; = z + y = 100; nepBuli MOTOUHMKJIHCT |

- MpOeeT Becb MyTh 32 50"y, a sropoit 3a 5,70 Y. 25 MHH-
5

=13 41
=>{""+‘y=100 :{y=100_$ .
50 25 __ 50 2 1 2
?+E_'y— ;+.6—0“100—z—0
] y=100 -z ’ . .
= %’(ﬁ}& O:z:+140:v:—1200() 0;
b 7

Dy = 70% + 12000 = 16900; < = ~70 £ 130; z > 0; z = 60;
y=40. .
Ortget: 40 KM/4Y # 60 KM/u.
475. | TlycTs nioTHOCTL NepBOH XHAKOCTH T, 2 BTOPOH Y.
oraa '
z=y-02 {m=y—'0,2
=>

# =13 26y = 1,3(12y + 14z)

z v
T 0,2
y =
{ 26y2 — 39y + 3,64 =0

z=y-02 2
= . y*—1,5y+0,14 = 0;
"l y—-15y+0,14=0

D=15%-4-014=1,69; y=14;, 2=12.
Orget: 1,2 kr/cM® u 1,4 kr/cm 3.
- [Iyctb o6beM osoBa z, a 06‘beM menH y. Toraa
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x
z=y—20
. 356y = 438 (y — 20) + 1,6y(y — 20)
z=y—20
—~ 8760 = 0; D = 50% +4-1,6 - 8760 = 58564;
y= —-5°+242 = 60; = = 60 — 20 = 40.
OtBeT: 40 cm3 1 60 cM3.
m [TycTb paCTBop cofiepxKan I BOAH. Torgna, m
—0,075; 0,075z% + 11,25¢ — 7500 = 0; D = 11,252 +
+4-0,075 - 7500 2376,5625; z = —LEATE — 950,

KOHUEHTpaLHs m = 0,2.
Otset: 500 T, 0,2.

{ 356 = 438 4 16

1,6y% + 50y —

$2—y2=2

a) B nepeoii ¥ BTOpPOi KOOpPAWHATHBIX YETBEPTAX;
6) B TpeTeit KOOpAUHATHON YeTBEPTH.

479.

a) y = { y =

— (922 + 24z + 18) = 2
y=-3z—14
822 + 24z +18 =0

422 + 122+ 9 =0;

4.
| N

D =6°-4-9=36-36=0,2=—-2=-15
{x:—15
y
y+3x =2 N y=2-3z
z? — zy = 3,36 z? — 2z + 322 = 3,36

2-3
V= * 2:1:2—:1:—1,68:0;'
422 - 22 - 3,36 =0

D=1+4-2-1,68=14,44; z =138, 5, — 12

T = 1,2 : Iy = —0,7
o = —0,7; HJIH .
n =_176 Y2 = 471
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—y—1=0
’ =2r—1 =2r-1 .
N '} o Yy :
2c—1=x2-3z+3 2 -5z+4+4=0
2 -52+4=0,D=25-16=9; 2 = ¥3; 3, =1,

=1 . .’B2=4 :
re =4, HITH . -
{y1=1 {y2=7

OtBeT: KOOpAMHATHI TOYeK nepecevenus (1;1); (4;7).

_ 2 4+ y2=100 ‘
6) Tty =2
z+y=14

= 2 _ '
a){z T 3x+3 -

y=l14-—=z : o9
= 222 — 282+ 96 = 0;
z2 + 196 — 28z + 22 = 100 '

2?2 -14c+48=0; D, =T’ -48=1L,z=T+ 1, 21 =6;

{x1=6 '{:E2=8
9 =8; HJH .
=28 y2=06

OTBeT: KOOpAHHATH Touek nepecedeHus (6;8); (8;6).

[481.] a) 22 — 62 < 0; & (z — 6) < 0; = x € (0;6);

6) 8z +2%2>0; z(z +8) > 0; = z € (—oo; —8] U [0; +00);
B) z2<4; 22 —4<0; (m—2)(m+2)§0;=>x€[[—2;2];
r) 22 >6; 2 -6 > 0; (z — v6) (z + v6) > 0; o
= z € (—o0; —v6) U (v6; +00).

§ 8. HepaBencTBa ¢ ABymMs
MepeMeHHbIMH H HX CHCTEMBI

21. HepasencTsa c apyms NepPeMEHHbIMH

a) 2-(~2)—3-3+16=-4-94+16 =3 >0 za;
6) (—2)2+3-(—2)-3-32=4-9—-18 = —23 < 20 za;

B) (—=2+3)? + (3 — 4)? = 2 Her.

a) (10;1); (0;1); 6) (10;0); (2;—5); B) (1;0); (10;1);

r) (0;0); (1;2). ' , :
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a) 2

, 1s y/

| % )
| W : | %
’B)‘ : _

a) /7/;//

y i v
3 .
2
2
1
(1]
. 1
1

W////////////




//////////// r) AI

W /
7 /
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/ o [
/
a)
(3]0 12 ) N
3 | Tl ]
1[‘ ‘A’
4 i ]
\ I
8647 3 6 \ /
I
; /
_l
] 6—0-—4-1] P4
(z—y)(z+y)=0 =z2,z#0

f?_l-% m+3x+2""+3"’+2“0 D=9-8=1
z=3 g =2 z=-1; 2 +3x+2-—(x+2)(w+1),
o _ 221 224

i R e Tersy (z+2)£x1$1) ey e —=2=0;
D=14+8=9; T = T == xa=1, =>z+z—

24— +2){z—1
—2=(z+2)(z-1); => Gc+$:(czf1) §:+2gg+1% g

Br—y—2= — Bz -2

2 2_4
z? — 2y +y* = (z—-y)=4
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=3 —2 = bz — 2 :
=47 \ N . (2z-1)% =
(z-5z+2)2=4 (4z—2)2 =4

1 =1 o =0
=1, =2>r1=1,29=0; = ! unu{ 2 .
y1=3 y2=—2

22. CucTeMBl HEpaBEeHCTB C ABYMS NepeMEeHHbIMH

3-442=1242=14>3

42 -2.2=16—-4=8>7
5] {

(=52 -2=25-2=23>7
6) HeT.

3.(-5)+1=-14<3

{ (=22 +2=6<7
B) HerT.

3.(=2)—1=-7<3

{ 62—2-(—5)=36+10=46>7
na.

3:6-5=18-5=13>3
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a)

[502.] 2)

T

|

i
AT

6)
3z +2y<6
2y—3x <6 6){
y=>0

2 +y?>25
z2 +y2 <100 '
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YpaBHeHue npsimoii npoxoasuieit yepes Touku (0;0) 1
(3;3)y = z. YpaBHeHue npsMoii npoxopsieH yepe3 TOYKH
y<z

y>-2

. a) (x+2*+9(x+2)+20=0; nycts =+ 2 = a;
a®+9a+20=0; D=81-80=1; a = =%, ) = -5, ap =
=—-4;=> 1y =-T,2,=~6;6) (z - 5)2+2 (x —5)-63=0;
nycth —5=a, = a®>+22a—-63=0;, D, =1+ 63 = 64;
a=—-1x8a1=-90a9=T7, =11 =-4; 29 =12 ‘
z-5>0

[506] vy = vz=5 + vI5-z; #{ N

15—-z22>0

(0,-2) u (3;-2)y=-2;, =

T>d

= = z € [5; 15].
z<15 : : : :

6z (z + 8) — (5z — 27) (z + 17) = 622 + 48x — 522 —

— 58z + 459 = 2% — 10z + 459 = (z — 5)° +434> 0;

23. HexoTophie TipHeME! peleHHs CHCTeM
ypaBHEHHH BTOpDOH CTeneHH ¢ ABYMHA

nepeMeHHLIMH
-2 3y)=0
o { D

—2=0 =2 =2
1) T = T=y . e ’ y=>
z? —y? =12 42 - y? =12 V=4
=32 =0 = -3
=Y 2) Az+3y {7 y =
T =24 ?—y?=12 92 —y2=12 -
A 8y =12 r=-3y a:=q:§32@

=
Oreert: (4;2); (—4;—-2); (é:@-..ﬁ)-’ (_M.;@)_

2 2
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6) z? —dzy + 3y + 2z — 6y = 0
2’ —ay+y? =17
L) E-y+2)(@-3y)
:I:z—:z:y+y2=7
z—-y+2=0
1)
$2—$y+y2z7
y=z+2
= =
-2 -2 422 +4x+4="17
= 2
{7 o >z1=1Ly=3 z2=-3,
2422 -3=0
y2 = —1;
9% - 32 +92 =7 Ty =T =1
=y3s=123=3;, yu = -1,
T4 = —3.
Otger: (3;1); (—3;-1); (1;3).
(Bos]a) { 5 YT W —aty=0
22 4y2=8
z+2y~1)(z-y)=0 z+2y—-1=0
L[ Erw-neE-y=0 y .
$2+y2=8 $2+y2=8

T=1-2y r=1-2y )
1-4y+4° +12 =8 5y —4y—T7=0
—4y—7=0; Dy =2>+5-T=4+35=39;, = y = 2£¥3,

2+v/39 2-/39
N = Y2 =
= { HJH { 55 .

5
— 1-2+/39 _142V39
zl__—"5£ To = +5
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Orer: '(1.—25:/35;2+53(39), (1+25\/§§; 2—5\5{3—9)’ (2:2),
(=2;-2). :

6)'{ m2—6my+5y2—x+5y=0 N

2 -20y2 =5
—y—1(z-5y)=0
N (z-y-1)(z-5y)=0
x?—20y% =5
~-y—-1=0 [ z=y+1
1) r—y N rT=y+ N
2 - 20y% =5 V+2y+1-200% =5
i , .
N 192 — 2y +4=0;
19y -2y +4=0
‘ —5y=0
Dy=1-19-4<0 uer kopueii. 2) { ~_ Y
. ' . .’L'2—20y2='5

N N A S HIH
2502 — 20y%2 =5 =1 T1=5
[ go= -1 _ _
o = —5 )
Oteer: (5;1), (—5;-1).
2 _3zy+14=0
R S =
322+ 2zy—24=0
’ ' 322+ 9zy —42=0

322+ 22y -24=0 =
1122 -44=0

llzy=66 | zy=6 z==2
= = =
2 =4 T==x2 y=+3

Orser: (2;3); (—2;-3).
‘ ' 151

222 — 62y +28 =0 -
922 +6zy — 72 =0



=)

) 222 — 6y = zy N 6x2 — 18y = 3y
3z2 — 8y = 0,5zy —62% + 16y = ~zy

—9y =2 | 2 1)=0
:>{ y = 2zy =>{ y(x+1)

322 -8y =1%-3y 222 = 5y

y=0 z+1=0 z=-1

Oteet: (0;0), (—1;—2).
[510.]
)

Y]

22 + 3zy — 1042 = 0 - (z+5y)(z—2y) =0
z2 —-4:ry+3y z2 —4zy+3y=0
r = -5y

=
25y +20y +3y=0 {45y2+3y=0

=0 = L
> ¥ ymu{y 115;
Y 45y+3 )=0 =0 =3
Y

Pt

)

Y

Y

m—2y :{.x=2y N
0

{:1:2=15 '

Otser: (0;0); (3;—5%); (1,5 3).

6) 24y —6y2 =0 N (r+3y)(x—2y)=0
22+ 3zy+2y—-6=0 2 +3ry+2y—-6=0

1) r=-3y 5 T = -3y N
92 -~ 942 + 2y~ 6=0 y=3
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2 =2 .
: N

2

{4y2+6y +2y-6=0 5’ +y—-3=0
C oy — =lEy/61

=

10
Ortset: (—9;3); (JﬁéE ‘H"/_) ("1"5‘/‘3_1; ‘l]é/ﬁ).‘

] «

- —1:!:53[61

‘ |

¥ _25 z)2 _95.2 =
2) sri=8 [ 126Gr-»-3+12=0 [

2 —y2=7 -yt =7 '
=252 -4.12.12 = 625 — 576 = 49; =
1) &= 2547 _ 32 _ 4.

y 24 T 24— 3

3r=4 =4 T2 =17

=>{ 2 Zy =>{x 23y 2 = gy 4 =
: -y =7 9y -y =T zT=3y

N =9 yfi3 9) 2 = BT _ 3.

T =3y z=x4 ¥V M

T _ ¥ _ 2V _91.Z _ 10 =
6ol 3 =21 N 10(;) 21-2-10=0 D—
A\ =z _ m2+y2-—29
=212 4+4-10- 10 = 441 + 400 = 841;

1) ilz_ — 2120j:29 = 2,5 = I = 215y
6,25y° + 4% = 29
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- T = 2,5y y==2 21-29
= { = { 2) %: S0 = -0,4;

= —0,4; 2=25 =15
N Ay N Y
0,16y% +y% =29 T = —0,4y z=F2
Orger: (5) 2)) (_57 -2)t (2; _5), ('_2’ 5)

2 - 2 _
a){x+my 6=>{m+a:y 6 N

v +zy=3 " 2y2 +2zy =6
2 2
—zy—22 =0 — %) (z+y) =0
IR e N (z—-2y)(z+y)
x2_y2_3 .'132—1/2:3

N z =2y N =1 N y==+1
42 —y> =3 =2y =42

2) { r=TY = { (::):=3—y HET KOpHeil.

Oreet: (2;1), (—2;-1).
m2_ :7 _— ::z —_ =Z
I e s
y—;z;y_:g T—-y=-= ;:-—;

y
9 7
=9 g =47
S St e 5
Oreer: (13;-27), (—13;2]).

2’ +y? =25 2 —2zy+y*=1
Gy { 200 LS

Ty =12 zy =12
2
- =1
o) -y
Ty =12

z-y=1 z=y+1
1) Y = Yy
Ty =12 Ly =12
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:{x v D =1+48=49; y = =&,

Y¥+y—12=0
u wn { 2
r1=-3 T =4 ‘
r—-y=-1 z=y—-1
2) = D =1+48 = 49;
Ty = 12 ¥ —-y—-12=0 i

17, ) B1=4 y2 =3
= HJH
=" { =3 { To = —4
Orser: (3;4), (—3;-4), (4;3), (—4;-3).
2412 =26 : =6—
6) TAYs = ’ y =
T+y=6 36 — 12y + 2 +y* = 26

) 2 _6y+5=0 =1
=07 vt {9 HIH
z=6—-y T =93

Yo =295
=1

Oreert: (1;5), (5,1).

2 2 '
r+zy+y =7
a){ yry Iycts zy=a; z+y = b;

z+zy+y=>5 _
BR—-a="7 24+b—-12=0
a=7 JU+b D=1+48 = 49;
b+a=5 a=5-} 3

b=, by =~4, bp=3;
bh=-4 - = —4 = —4 —

et N AR .y v oo
a1 =9 Ty =9 —y?—4y=9 .
2+4y+9=0

:{y+y+

. Dy =4-9= -5 <0 HeT KopHeH.
T=—4-y ‘

~
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by=3 +y=3 =2
2){ 2 > 7Y > ™M HIH
az =2 Ty =2 y1=1

ro=1
y2=2
Orser: (1;2), (2;1)..
2 2
T+zy+y =19
6) yTy Hycn:cy:a;x—i—y:b;
THzy+y=1

¥—-a=19 =1-%
> L D=1+80=81;
at+b=1 P+b-20=0

b= =3 by = —5; by = 4;

1) 1° - T+y
a =6

=
TY =6

= —5_
=47 Y >D=2-2=1; y= =541,
Y +5y+6=0 ‘

y1=-3 Y2 = -2
HJIH
Ty =-2 Tp=-3

2){b2=4 =>{h:+y=4 =>{:1:=4—y N

a2 = -3 Ty = -3 y—y?=_3
= Y picutsen
¥ -4y-3=9
y=2»:t\/7
T=2F7

Orser: (-2;-3), (-3 -2), (2+ ﬁ 2-7),
(2-VvT2+ V7).
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az(z+y)+y* =49

sl |

4z (z —y) +y2 =81
e +day +y* =49
4z — 4zy + y? = 81

H 2:1:+y=7 r=4
2:z—y=9 y=
2c+y="1 =

g { Z=Fy=T " ]*
2r —y = — y=8

3) 2t +y=— N 37:%
2r—-y=9 y=-

2l rv=- -
2z —y=-—

3z (3:1: - dy) + 4y?
3z (3z + 4y) + 442 = 16
922 — 12zy + 4y2 = 64
9z% + 12y +4y> = 16

A\
o’

|
|
|
|
o
|
|
|
|

3z —2y=38 =2
RS
3z +2y=4 =-1
3r-2y=8 - fx=2
2) T y = 3
3z +2y=—4 y=
3z -2y = -8 =
3y FTY N
3z+2y=4 y=3
3z — 2y =— =
R S ° =97
, 3z +2y=—4 y=1
Orser: (—2;1), (2;-1), (-3;3),

(2 +y)* =49 .
(2z — y)* =81

Nl'-‘

1), ( —4;1), (05 8) (~0,58).
=64 |
=

|

3z — 2y)? = 64
3z y)2 N
(3z+2y)" =16



JonoanureapHeie ynpaxHenus K raase I1I

a) z2+4my+‘4y2+5=0; (z+20)*+5>5>0=>
ypaBHeHHe He HMeeT pelleHHii; '

6) 2 —2zy+8+y> =0; (z —4)?4+8> 8> 0= ypasnenue -
He HMeeT pelleHHH;

B) 22— 2+ —dy+6=(z - 1)+ (y - 2*+1>1>0=
ypaBHeHHe He WMeeT pelleHHH;

r) z2y? —2zy + 3 =0; (zy — 1)2 + 2 > 2 > 0 = ypapHenue
He MMeeT pelleHHH.

a) 2+ 42 +2c+1=0; (z+1)°+y° =0; = z = 1,
y=0

6) 22 -2z +y* +4y+5 = 0; ($—1)2+(y+2)2 = 0
=z=1,y=-2

[518.]a) (z+5-9)(z-5-y) =0;

6) (z2+y?-4) (2 -9) =0;

B) (zy —6) (z2+y> - 1) =0;

O U AP AR I
Y -2t=0=(y—z%)(y +
+22)=0




-1 a) - it \ /
e LT

: % v
86 g 2 5 862 L)

B) I‘) ) Yy ,/
TN 2 7/
N 7
7 ™ > ’
N X,
8 =y > g dg /'/ AN 3
Ry <
* // \\
7 2 N\
/ ~ Y
“"—;é’_—zﬁ 0=>z2+y%= —2;4;'%2;!— 0=>z?+y’=
=16,y # £2 =1,y# +x

'(:c-a,)2+(y 3 = 16: a) A(2;3); (2—a)®+
+(3-3)?%= (2—a)? = 16; =>a1-6 a2=—2
6) B(7;—1); (7 a)? + (1—3) = 16; = (7—a)?

=0 =>a—-7 B) C(=2;7); (- 2—a) + (7-3)? —16
(=2 —a)? =0;=a=-21) D(1;5); (1-a?+(5-3)% ="
=16; (1 —a)? =12; =>a1—1+2\/§ az =1-2v3.

a) 22—y =5 = (a;-—y)(:v,+y) = 5 =
—y=1 =3 —y=-1

Do ETVT L T g L ETYET
z+y=>5 y=2 T+y=-5
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z=-3 3) T—y=2>5 - T =
y=-2 z+y=1 = -2
8) { rT—-y=-5 :{ z=-3 ‘
z+y=-1 y=2
Orser: (3;2), (=3;-2), (—3;2), (3;-2).

6) gjz—y2=8; S (z-y)(r+y)=8 =>z=23, y==*1
Wi z = £3, y = F1.

Orset: (3;1), (—3;-1), (—3;1), (3;-1).

[523]a) ¥ v p 6 Y »
=m0 a) I\ 2 A e HIEREAI
ey \ » f
A E
g »
+ l :
T [i~ \ !
el l( 3 :\ 61g=2 1
S : I )
- 4 e} ; o
T

T a 3. A SN AU SN S S
(074; 2’5)1 (3’6; 2’5)

: i
b
4 i
\ i
: TN
: 4 ¥
t PR P W S
t 4 3
- g ‘ |
i i . ; B N :
{ 1. ‘ 1
N i
“ T
e - A.__. B
AN DOV SR SR S

G0, (-34), (=3 -1), (~1;~3),
(~2,2;—4,5), (~2,2; —4,5) (1:3),(3:1)
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9

(2

B0 =ATHIT] #"”’"

V.
/
- Rl®im:

(_1)6; 116)’ (1’6; 116)

6)

[ FEETY ENNEY REEN1 SENEE N

-8 -6 —4 -2

‘Her petuennii.

B)

8 AmreGpa, 9 xn.

Her peiueHnii.

JlBa peweHus.

161



[525.] TpadukomM ypasuenns 2 +y? = r2 ABASETCA OKpYX-
HOCTb C LeHTpoM (0;0) u paguycoM 7. [pagukom ypaBHeHHs
y = —z%+4 sBaseTcs napa6ona, Noay4aloWascs 13 napabo-
Jbl y = —z% CABMHYB Ha 4 eNHHHLH BBePX. B 3aBHCHMOCTH

OT 7 CHCTeMa MoxeT HWMeTb: 0; 2; 3; 4 pelieHHSs.

Ipadukom ypaBHeHus z2 + y? =5 sBASIETCH OKpYX-
HocTb ¢ ueHTpoM (0;0) u paauycoM /5. Ipadukom ypas-

HEHHA * — y = m SBJsETCA IMpAMas, NoJy4yanlasaca H3

. ?+y?=5
NpsAMOH & = y CABHIOM Ha m BBepX.
T—y=m
T=y+m
= y 2y2+2m+m2—5=0' D, =
y? 4 2m + m? +y =3

=m?2-2(m?-5)=m?-2m?+10=10— m a) Cucrema
HMeeT ofiHO pemenHe npy D =0; = 10— m? =0, = m =
= +/10; 6) Cucrema uMeeT ABa pelueHHss npu D > 0;
=10-m? >0, = — \/_<m<\/_R

=-1
R N

T¢+2zy+y=3.

z=-3y—1
(-3y— 1) +2y(-3y—1)+y—-3=0

z=-3y—-1 N
92 +6y+1-6y2—-2y+y—-3=0

—3y—1
T=TY D=5 +4.3.2=49; y = =547,
32 +5y—2=0

=9 Ty = —2
%, Yo = —2;, = ! HJIH { 2 . Orser:
y=-2 Y2=3

n

(5:-2), (-23).
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2 =1

6) v =
zy—y?+3z=-1
=92 —1 |

5 ¥= 9 =
z2(2z-1)-(2z-1)*+3z+1=0,

y=2xr-1
2%~z —-422+4z-1+4+3x+1=0

- : =2z - =0
y=2z-1 - y=2z-1 N 1
212 — 6z = 0 z(z—3)=0 yn=-1

=3
. HJH { 2 . Orser: (0;-1), (3;5).
y2=35

4

u

, { 2r+y—11=0
. B)

=
2z+5y—y*-6=0 ,
y=1-2z | '
= 2 =
2z +5(11-2z) — (11 -22)° -6 =0
' y=11-2z
= - =
2z + 55— 10z — 121 + 44z — 422 — 6 =0
> v >4y * D=
—42% 4+ 362 - 72=0 2 -9z +18=0
_ _6
=81-4-18=9,z=%3,7,=6,2,=3; { o
- n=-1

=3 '
HJIH { T2 Orser: (6;-1), (3;5).
y2=135

222 — 3y2 — 5z — 2y = 26
r) y 4 =
r—y=4
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N r=4+y
24+y)? —3y2—5(d+y)—2y—26=0

{ 32+ 16y +2y2 —3y2 — 20— 5y — 2y —26 =0

=
z=4+y
2_9y+14=0 :
= D=81-4-14=25 y= 45,
r=4+y
= =2
n="y=2 n HJH v2 OrseT:
:L‘1=11 .’132=6
(15;7), (6:2).
ﬁ) 472 —9y? +z — 40y = 19
2r-3y=>5
z=15y+25 )
= 9 =
41,59+ 2,5)° — 92 + 1,5y + 2,4 — 40y — 19 =0
N 992 +30y+25— 92 +1,5y4+2,5-40y—19=0
z=15y+25
-85y +8,5=0 =1
= 4 = 4 . OtBeT:
z=15y+25 z=4
(4;1).

-

322 +y* + 8z + 13y =5

)
~—

R

=

4

3y2—12y+12+y +8y—16+13y—5=0

42+ 9y —9=0
Y+ 9y -  D=81+4-4:9 =225

4

r=y—2
=
{3(y 22 +92 +8(y—2)+13y—5=0
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y="8 y=-3 =% {
Y2
2

a>{”“"”=“

(x—l)(y+1)=2a:y+3

3
4

-1}

n=-3

a:1=—5

, - Omsem: (=5;-3), (-13; %)

MIH

{'z=y+4 .
(¥+3)(y+1)-2y(y+4)-3=0

z=y+4 -
¥ +3y+y+3-2y°-8y—-3=0

r=y+4 ' r=y+4
= . > =
¥ +4y=0 y(y+4)=0

——4
{ ¥2=7% Orper: (4;0), (0; —4).
z2=0

y—z=1
Qu+D)(z-1)=zy+1
y=z+1 ‘

=

(2z4+38)(zx—-1)-z(z+1)-1=0

y=z+1 {y=:c+1
= :

2 =4

T = {-zz"= -2
HJH .

y2 = -1
165

=

=



2r —y=295

B) =
(z+1)(y+4)=2zy -1
y=2r—95

= =
(z+1)(2z-1)—-22(2z-5)+1=0
y=2cr-5

= =
222+ 22 —1r—1-422+10z+1=0
=2z — ' =2z -5

= y=2z-3 - = y=az =
—2z%2 + 11z =0 r(2z-11)=0

=

r=1-y
—y(y+5)—y?+12=0

rT=1—-Y
=
¥’ +5y+y*=~12=0

{
{
{
{

;»{ 0w { e
{ _
{

{
{

z=1~-y
= D=25+4-2-12=121;
22 +5y—12=0
=4
==l 4 = —4; 4y = 1,5; =>{ v WU
=29

Y
Y2 = 135
z2 = —-0,6 '

2 2 2 2 _
T+ 1y =40 - +2zy+y° =16
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——
< 8
g
o |
- &
~~~
@ |
| @
Mo .
g
B
o
P
8 <«
— -
o
N
(o)
=
=
=

Y2 =

xg = —6 ‘ _
Orser: (6;-2), (—6;2), (2;—6), (~2;6). .
6 {x2+2y2=228 =>{ 4z% = 400

372 — 2% = 172 2y? = 228 — 2
z2 =100 z = +10 '
= = HJH
y?=64 - | y=18
z=F10 '
y=18

Ortsert: (10;8), (—10;—8), (10; —8), (—10;8).
- 24+3r—4y=20
a) T° + 3x Y =
| -2 4+y=-5
bx — 5y = 25
= 22 +3x-4y=20 =
4z% — 8z + 4y = —-20
167

2+ 3z -4y =20
=
~z242r—y=5"



T—y=>5 ‘z=58+y ;=0
= = =
| 522 -52=0 z(z—-1)=0 1y =-5

T2 =1 V¥ +3z—-y=1
Hau . 6)
: yo = —4 v+ 6z —-2y=1

3r—y=0
_ y=3z
= ¢ 2%+ 6z —2y=2 =>{ =>{

2___.1
—y? — 6z +2y=-1 v
Yo = —1
U L
.’L'2=—§

zy+zcz—-y=13 r+y+zy=395

<
NS
il

8
It
=

= —4 r= -3

= = ;
z—4 -4z = y=-—4

6) rz+2y+y=10 2z 4+ 2zy 4+ 2y = 20
Ty —2x—2y =2 TYy—2x -2y =2
3ry = 22 z=2

T\ ey—20—2y= 2_4_9y_9-0
Ty—2z -2y =2 5% 3y 2y—-2=0

22

r = £

= Sy =
11y —22-3y2-3y=0
=2

= » 3y~ 8y +22=0;
3y2 -8y+22=0

D; =42 —3.22 =16 — 66 < 0 HeT KopHeil.

=

55 a){(z+y)(z—y)=o
2r —y=1
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_ : =0 =— =-1
1) Tty P57V L1 VETs
ly=2z-1 3y=-1 z=1
—-—y=0 = =1 -

2) 'a: y Lle=v =
2z —y=1 =1 y=1

Orser: (1;1), (3;-1).
6) { 2?2 +y* =100
(z-Ty)(z+Ty) =

fz=19 y2 =2 y=1v2
l){50312=100 =>\{:1:=7y {:1:-:!:7\/_~
z=—Ty f =2 y=1V2
2){503,2—100 =;'{.7,-_—73,, {x_ﬂ\/"
Oreer: (7v2;v2), ( -2 V2), (TV2,—V2),
(-7v2-v2).
B){z +y2=25 A
"\ e-3w-5=0
] z=3 z=3 y=>5
l){y2=16 #{yzzt4'2){a:=0' ,
OreeT: (3;4), (3;—4), (0;5). '
] z2 -y =50 | =0
lz@+n=0 " | y2=-50
y=-1" y=-1
2){:1:2.;51 =>{at:---:h\/_
Ortger: (\/—'—1) (—v51; -1). .
s {rih (e

HeT KOpHeil.

2:1: Y 2r—-y=2>5

y=2x—-5
=
12z — 30 + 6z = 222 — 5z
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—92r—5 '
=>{y “ D=232_4.2.30 = 289;

272 -23z4+30=0
‘ z1 =10
; HJIH
=15

=3 1_1_1 -
_i . 6) sTyTW 20y — 20z = xy
Y T+2y=14 z=14—-2y

— 23417.
= =5

[S1[44)

T 1 =10; x9 =

[ )

20y — 280 + 40y = 14y — 2y?
r=14 -2y
23y — 140 = 0

N y* +23y D =232 4 4. 140 = 1089;

rz=14-2y ‘

=—28
y= =28, — 98y, =5; y=s HJH
r1 = 70

Y2=39
To =4
Oteet: (4;5), (70; —28).
r+y=14 r=14— i
B) { . 3; . =>{ ) y =
T z=20 1222 + 12y% = 25zy

r=14-y
12 (196 — 28y + y?) + 12y = 350y — 25y

Y

Y

r=14-y

4

49y? — 686y + 2352 =0

=14 -
’ Y D =49-48=1;

4

r=14-y ) R
2352 — 336y + 1232 + 12y2 = 350y — 25y°

y?—14y+48=0
y=7x1;
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y1=8 y2=6;1) ¥ HJH V2
z1=26 =8

Ortper: ‘(6; 8), (8;6).

r—y=2 : = 2
r){z i s :{?2y+2 =
L3~ z%% - 6z° — 6y° = Szy

T=y+2
= ‘ =
6 (y2 + 4y +4) — 6y% = 5% + 10y
) z=y+2
= =
6y + 24y + 24 — 6y? = 5y + 10y
T=y+2 .
= y Di=72+4-5-24 = 529;
5y — 14y -24=0"
| =6 A
y=T48 y =6y =-32{ ¥ HITH
:‘Bl_ =8
Yo = —3,2 .
Tp=-12
Orser: (8;6), (—1,2; —3,2).

3r-4y=-2 - '
3z+y2=10 =

-y —z4+y=100
[ 3z=4y-2
=4{ 9-2+3y°=10 ¥ +4y—12=0;
{ 2?2 -y —z+y =100 :
Di=22+12=16; y= 244, y1 =6, yp = 2;
' (yl —6
1) § 3z=-24-2 =
' 22~y —z+y=100
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r3/1=—6

=>4 5 =-% HeT KOpHeH.
| (B)*-36+ 28— 6100

=2 ‘ Y2 =2

2){ 3z=8-2 ={ z9=2
\a:z——yz—a:+y=100 ' 4-4-2+2+#100

HeT KOpHeH. => CHCTeMa He WMeeT pellleHHH.

z+y="7
@ Pelunm cHauana cucTeMy:
_ 2r—y=2

y=T—zx 3z=9 =3
= = = "5 9TH
2r—T+zx=2 y=7T—=x y=4 ‘
ABe (YHKLHH HMEWT TOJbKO OAHY OOLLYI0 TOYKY, €CJH
BCe TPH rpadHka WMewT O0liKe TOYKH, TO 3TO AOKHa
6biTh Touka (3;4) .22 +zy—y? —y=9+12-16—4=1.
I'padriky nmewoT obuiyio Touky (3;4).

2 2 —

22—y’ +z—-y=6

=
2y? + 2y = 12 ¥ +y—6=0

= = , ,
(y-2)(y+3)=0 Y1 =2 yo = -3

— 4 =4
s HIH { i . 6) Ilycth zy = a;
=2 - Ya=-3

al+a—-T72=0; D=1+4-7T2=289; a = _1:2‘:17; a; = —9;

=-9 rT=6-—
az =8; 1) 7y = y =
T+y==6 6y —y: = -9

{2a:2+2:v=24 {:c2+a7—12=0
= =

172



=>{y v D=36+36=72;y=%\@;

z=6—y
z1=3—3\/§ x2—3+3\/_
2{ ™ s DU
z+y==6 6y—y°=8 .
=6—
N 182 y =>D =32-8=1,y=3+1;
y°—6y+8=0 -

y1=4 y2=2 )
HJIH .
), =2 T2 =4

Orset: (4;2), (2;4), (3+3v2;3-3v2),

(3 -3v2;3+3v72).
B) [lycts z + y =a; a®> — 20 = 15; (a—1)2=16; a; = —3;
=-3
az =5; 1) Ty =
zt+zy+y=11
=-y—3
= ? y =
-y—-3—y*-3y+y=11
r=-y—3 . .
= 4 : D =9-4.14 <0 Het KopHe#.
v +3y+14=0 .

2) ' z+Yy=39 N rT=5-y N
Ty ==6 5y—y>—-6=0

()TB&T:(2;3),(3;2);
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-r) Hycrba;-Fy:a;ax—y:b;
a? —4a—45 (a—2)% =49
= 2 ;
-2b=3 b-1)"=14
-2 =47 = =9
a - T4y 9; z+y
b—1==2 r—-y=3

r+y=-5 r+y=-5 r1 =4

’ oy = y

z—y=3 z—y=-1 Nn=>=5
{ {273:—3. T4 =06
y3=-2 | wa=3

m ar —2:1:+b)(a: +a:c—1)—-a:c +a:c —az? -

27% — 2az? + 2z + bx? + abz — b = az® + (a? — 2) 23 —
— 223 + (b—3a)z? + (ab+ 2)x — b; TaK KaK KO3(pPHLH-

z—y=-1

eHTH NpPH T2 U T COOTBETCTBEHHO PaBHH 8 W —2, noxy-

b—3a=8 {b=8+3a
=

YHM CHCTEMY { =

ab+2=-2 8a+3a2+4=0

b=8+3
= =8+Ja Dy =42-3-4=16-12 = 4;
362+ 8a+4=0

a; = —2 as = —%
o= =42 [ wan { 3.
by =2 bp=6

[lycts GoJbllee uYMCNO paBHSeTCA T, a MeHbllee

= 5(z — 6y =4
y. Torna, z+y=5—y) = y==
z? —y% =180

=2 A y=2 .
- y=3% o JYTsT
z? — §x* =180 9x? — 4z? = 1620



» z=18 -
z = —18 He yAOBJeTBOPSAET YCJOBHIO 3ala4H, = { -12 .
y =

OtBet: 18 1 12.

‘ [Tycts HcKkoMble uucaa z, y: Toraa,
) zy=15(z +y) ~lz= 100 — 2y
| z+2y=100 100y — 2y = 15(100 — y)
=100 -2y _
=
100y — 232 = 1500 — 15y

2y% — 115y + 1500 = 0 . '
=>{ ¥ v+ =0 1152-4.2.1500 = 1225

z =100 -2y
y = 118235, y1=20 - y2 =375

Ortget: 20 1 60 uau 25 u 37,5. :
[ycTb nepBoe uucsio z, a Bropoe y. Toraa,

{x2—y2£100 #{ ,y=31:530

3z — 2y = 30 g? — 92218024900 _ 100
_ 32-30
Y 2 =
422 — 922 + 180z — 900 = 400

: y=3z—30 y= 32—30
= 2 = :
5z2 — 180z + 1300 =0 z2 — 36z +260 =0
‘ o =10
D1=324—260=64;:c=18:i:8;:{x1 WM

y1=0
[ 22=26
{ Yo =24 ‘
OtgeT: 10 1 0 Wi 26 u 24,

[lycTe nepBas uudpa z, a BTopas y. Toraa, |
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10z+y=4(z+y) . 6z = 3y .
= =
10z + y = 2zy 10z + y = 2zy
=2 2_3z=0
= y== = T T =0 He
10z + 2z = 422 y=2z

x%3

NOAXOAHT MO YCJIOBHIK 3aJa4YH. = { .
. y = 6

OTBeT: 36.
ITycTh uncaKTe b APOGH x, a 3HaMeHaTeJ b y. Toraa:

2
{yL__l—=2 :{x2=2y—2
=3 r—4=y+1
=4z -5 2-8z+12=0
= y = * * D,
2 =8x—-10-2 y=4x -5

=42_12=4 =442 { =6

y1=19
{:c2=2
w=3

. 6 2
Orser: 19 WIH 3.

[TycTb yHcaHTENb APOGH X, a 3HaMeHaTedb y. Toraa,

Il

=3 4z + 28 = 3y?

y . =

5_%:5 y+6=2z
y=2z

4r + 28 = 3(2:1: - 6)?

y=2x—6

=

N y=2r—6
Az + 28 = 3(4z2 — 24z + 36)
:{

4z + 28 = 1222 — 72z + 108
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y=2x—06
= . =
| 12¢2-76z+80=0

| y=2$—‘6 D=192—_4"3'20=121;
322 -19z+20=0 .
g =14, 7 = 1 He noaxoautT no yc/oBHIO 3anauH.
. | T2 = 5 | |
{ B=4
Orser: 2.

[lycTh AJHHHE CTOPOH TpeyroAbHHKa r H y. Toraa

o teopeMe IIngaropa 2 + 32 = 15%;

T2+ y? =225
= : 2(z+y) =
2(z - 6+y—8) = 2
z2+y2 =225 z2 4+ y2 =225
=
z+y—14=‘5—}!

v

4
I e i e N

4

2x + 2y =42 z+y=21
=21—-2x

y =>

441 - 422+ 22 +22-225=0
=21 —

= y z =
2¢2 — 422+ 216 =0
y=21-z

{4

z2 - 21z +108 =0

{xl;g To =12
HJH .
=12 Yy2=9

OTtBeT: 9.¢cM 1 12 cMm.

177

3z+3y—-42=z+y
22+ y2 = 225 {z2+y2=225
: = =

D=212-4.108=9; z =

=5

21+3.
2



[lycte mepBasi Tpy6a 3amosiHsieT GacceiiH 3a I 4, a

BTOpas 3a y 4. Toraa 3a oguH 4ac népBas Tpy6a HAaMoOMHSET

1 yactb Gacceiina, a BTopas % yacTh Gacceiina. 3HAuwuT,

{y=3;+5 :>{y=a:+5
g+%=1 5y + 7,52 = xy
=zr+5
=47 =
10y + 152 = 2zy
=z+95
={Y N =
10z + 50 + 15z = 2z*° + 10z
y=z+5
Yy D =152 +4-2.50 = 625;
222 ~ 152 — 50 = 0
T = _152525, T = —-% He MOAXOAMT MO CMbICTY 3afauH.

=10 ’
{ ) % + % = %%5- = % = 3a 6 4acoB COBMeCTHOH
y=15

paboThl Becb 6acceliH 3amOJHHUTCA.

Orser: 6 u.
[546.] IMycts nepsas Tpy6a samosnser Gacceiin 3a z 4, a

BTOpas 3a y 4. Torna 3a OAMH uyac nepBasi Tpy6a HaMOJIHSET

% yacTh GaccedHa, a BTopas -11; yacTb GacceiHa. 3HauHT,

z =15y T = 1,5y

=
2 1 1Y) __ 2 +. _
;+4(;+5)_1 E+4(y;y£)_1

T =15y z=1
=9 2 2,59 =Y 2.1
T4 3, =1 (gt

= 1,5y =12
= = )
=12 y=2_§8

Otset: 124y ¥ 8 u.
547.| IlycTb cxopocTb nepsoro noe3).1a Z KM/4, a BTOpOro
Yy KM/4. 3HauymT,
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N y=90—a: = y=90—$
Wy=z) . L " | 200(90 - 2z) = 90z — 72
y=90-z

| =2 - 490z + 18000 =0
= 42025, = 245 1+ 205; 1, = 450 He MOAXOAHT, TAK KakK

D = Dy = 245% ~ 18000 =

z =40
y=90—-a:<0,=> .
y =250
OTBe'r: 40 kM/4 1 50 KM/u. )
.| TlycTb ckopocTh aBTOMOGHJEH T KM/4 H y KM/4. 1 4
15 MHH = 3 u = Zoq 48 MHH = 38 = } u..ArTOMOGHAHM
BCTPETATCH Yepes o 4. 3HauMT,
90 . _5
{90_3:+y z= r z =
_4
W-5Vv=5Y
: _5
=>{ 90:c+90y—90:c=§x(:r+y) Ri%”m—z o
90z + 90y -0y =fy(z+y) | ;225=1%
_ yz+y). 90 _ x+y. — 90
=>a:a:+y —ﬂQEOEl’ m_%ou’#z-l—y_“.go’

| 90 -z =3z 9z = 90 z =40
= = = ' .
90 —y = gy 2y=190 y =50

Orset: 40 KM/u H 50 KM/u4.

[TycTb CKOpPOCTb MEPBOro TYpHCTa T KM/4, a BTOPOro
Yy KM/4, H TYPHCTh BCTpETHJHCb uepe3 ¢ uyacoB. Bropoi -
TYPHCT lUea OAMH 6 yacoB ¥ mpolweJ nyTb 6y. 3aTeM OHH
ABHT'aJIHCh BMeCTe [I0 MeCTa BCTPeYH H MpPOLLIH NyTh iz +
+ ty; nocsie BCTpeuH NepBHi Iiea 9 4acoB K npowes nyThb
9y, a Bropod 8 yacoB ¥ nyTb 8y. M3 ycnoBus crenyer,
4TO MepBHH TYPHCT y4acTOK MJHHHOH 9y npolues 3a BpeMs
t, zt = 9y, =t = 9—}; a BTOpPOH 3a Bpems L mnpoilen
paccrosiHHe 8z — 6y,
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9y _ Bz—6y 24y _ 1243
#QH:_JSZ—G_{I— Y =>{4+y3;;311 =
z v +
8:1:—"9y=12 ¢ =L
8y? = 16 + 4y + 12y + 3y° 5y — 16y — 16 =0
T g 29 = 1249y
- 8 8
2 8412 y=4
Dy =8"+5-16=144; y =%,y > 0, = 6
r =

OTBeT CKOpPOCTb NMepBOro 6 KM/4, CKOpOCTb BTOPOro 4 KM/Y.

~2 4] 4

- a) 6) / ///
@ a) ITon rpadukom dyHkuuu y = x; 6) Han rpapukom

(YHKLHH ¥y = Z.
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a) 22 +94%— 438y < 0; (z— 2> +(y—4)*-20<0;"
KPyr ¢ LEHTpoM B Touke (2;4) W paauycom /20 = 2v/5.
MHOXeCTBO TOYEK BHYTPH Kpyra;

6) 2 —6z+y+4 > 0; y > —2% + 62 — 4; MHOXECTBO TOYeK,
JeXaUlHX BhilUe rpapuka napaboiu y = —z2 + 6z — 4.

2 i
a) ' ! : 6) W 4

i Y

T ,

// - )

|:1:|+Iy|<1 1) z2>0; y>0; a:+y<1 y<1l-gz;
2)z<0,y>20, ~z+y<1Ly<z+13)z<0,y<0;
—Zz-y<Lyz-z-549)zx>0y<0rz-y<1;
y>z—1.

e

\\\\\3\‘

al
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557.

a)
y<2r+3
{

y>kr+b

;7

7S
2

a)

o/y
4
x : 2/
8 -2 6 2J 4 6
-2
SN

:a)k=2,b=-3;6) k=1, b=0.

/// 2zS’/
//

)



TJIABA IV. APHOMETHYECKAS
H TEOMETPHYECKAS
TIPOTPECCHH

§ 9. Apudmernueckas nporpeccus

24. IocaenoBarelbHOCTH

[560.] dn, = 3-n; 3; 6; 9; 12; 15; 18.. 3a5—35—15
alp=3-10=30; a190 =3-100 = 300 an = 3n.. .
[lepBrie BoceMb UJIEHOB MNOCJEAOBATEJNbHOCTH: —1
0—-1; 0; -1, 0; —=1; 0; ec10 = 0; c25 = —1; c200 = 0;
cos3 = —1; cop = 0; Cok+1 = -1.

[TepBbie necATh uJIeHOB MOCJeNOBaTEeAbHOCTH: 1; 4;
9; 16; 25; 36; 49; 64; 81; 100.a29 = 202 = 400; a4 = 40? =
= 1600; a, = n?. .

a) @100; @201, Q415 Ans an+2, a2n+1,

5) a70; G99; Gn—3; Gn42; A3n-1.

.| @) z32; Ta3; Tas;

A 5) $n+1, Tn42; Tn+3; Tnids Tntsi

B) Tn-3; Tn—2; Tn—1;

F) Tn—15 Tni Tntl.

a)_:cl--2—1=_1; To=4—-1=3;,23=6—-1=25;
x4=8-1=7;x5=10—1=9;x6=12— =11,

6) 11 =1+1=2, 290 =4+4+1=25;, 23 = 9.+ 1 = 10;
Ta=16+1=17; 25 =25+ 1= 26; x5 = 36 + 1 = 37,

Bl oi=gh = =g = h 3= ca=§5 o=
z6 = 3 , .
Nz1=2, 20=-2; 23 =2, T4 = —2; 25 = 2; 26 = —2;
B =22=%z=2"1=1 x3—2°-1 z4=21=2;
x5 =22=4; 26 =22 =8§; ) _

e) 1 =05-4=2;, £90=05-42=8; 3 =0,5-4% = 32;
z4 =0,5-4* = 128; 25 = 0,5-4% = 512; 26 = 0,5-4° = 2048.
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[566.] a) bs =2-52+3-5 =50 + 15 = 65;

6) b10=2 102 + 3 - 10 = 200 + 30 = 230;
=2~502+3-50=5150.
567.|a,=n*-n—-20,n? -n—-20=0, D=1+80 =
n=@, n=-4 ng =25 =>n’~-n-20 =
—5)(n+4)<0npn ne[-4;5.a =1-1-20=
20; ag =4—-2—-20=—18; a3 = 9 -3 — 20——14
=16 -4 — 20 = -8.

Eﬂ by = by+3 = 1043 = 13; b = by+3 = 1343 = 16;
bs = b3 4;3—16+3-]9 bs = by +3 =19+ 3=22;

6) by= 9 =20, by =2 =10; by = % =5; by = & =25,
a) ap = 1, az=a1+1=2; ag = as+1=3;

ag=a3+1=4;,a5=a4+1=25;
6) a; = 1000; az = 0,1a; = 100; a3 = 0,laz = 10; a4 =
=0,las = 1; a5 = 0,1a4 = 0,1;

B) a; = 16; az = —0,50,1 = -8§; az = —0,5(12 = 4, a4
= —-0,5(13 = —2; as = -0 5a4 =1; )
Na=3%a=a'=3aea=a'=3aea=aa'l=

=a4  =3.
a) by =5; bp = b +5 =10; b3 = bo + 5 = 15;

4—-3+5 20;

=]
wl:—*

6 5b2—5b1—25 b3 = 5by = 125; by = 5b3 = 625.
x2+y2=45 2 4422 =45 r2=9
= = no
y=2z y=22 y=2z
] z=3
ycaoBHw £ > 0;, y > 0; = .
y=6

a) 4z* + 422 — 15 = 0; nycte 2% = a > 0; 4a® +
tda-15=0, D) =22+4-15=64; a = =28, 4 > 0;
=>a-15 z =1,5; z = +./15;

6) 22% — 22 — 36 = 0; nycTs z° = a > 0; 2% —a — 36 = O;
D=1+4-2-36 = 289, a=17605 0, = a =45
= 12 =45 => r = +/45.

[573. l,a)x2+x-—4250; (z+7(z-6)<0;, =>-T<z<
<6

6) (z+11)(z +4) (z — 1) > 0; = z € (—11; ~4) U (1; +00).
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[(574]a) 81.30 =336 =348 =32 = ;
6) 5L = 55 =500 =375 = 1

- —3 - -3 _
B)95() _310( ) 31036 34__:_81_;
r) (—373)°.273=36.39=3% = 27.

Onpe,neaeune apugMeTHUECKOH NMPOrpeccHH.
dopmMysa n-ro ureHna apmpue'mqecxoﬁ
RApPOrpeccHH

[675.] 2) an = a1 +4-(n—1); a1 = 10; ap = 10+4-1=14;
G3=10+4-(3—1)=10+8=18 ag=10+4-(4—1) =
=10+12=22; a5 =10+4-(5—1) = 10 + 16 = 26;
2 6) ap =30—-10-(n—1); a1 = 30; az = 30 — 10 = 20;
a3 =30-10-2=10; a4 = 30—10-3 = 0; a5 = 30 — 10x
x 4 = -10; '
B) Gn=17-02-(n—1); a; =17; ag =1,7—02 = 1,5,
a3=17-02-2=17-04=13;a4=17-02-3=17—
~06=11a5=17-02-4=17—08=0,9;
r) a, = -35+4+06-(n—-1); aj = -3,5 ax = -3,5+
+06=-29 a3 =-35+06-2=-35+12=-23;
ag=-35+06-3=-35+18=—-1,7 a5 =—3,5+0,6x
x4=-35+24=-1,1.
bn=bl+d(n—1): a) by=b +d-(7—1) = by +6d;
bag = b1 +d-(26-1) = by + 25d; B) bo3; = b + dx
x(231—1) b1 +230d; 1) b = by +d-(k—1); 1) bxys =
=bh+d-(k+5—-1)= bhi+(k+4)d; e) boy =1 +(2k—1)d.
crn=c1+d(n—-1) a) ¢, =20+ 3- (n—l) cs =
—20+3 4=204+12=32;
6) cn=58-15(n—1); cz1 =58—1,5-20 = 5,8 — 30 =
= —24,2.
[678.] 2) an = -3+ 0,7(n—1); a3 = —3+0,7-10 = -3+
+7=4
- 6) ap, = 18 — 06(n—1) 026—18 0,6-25=18—15=3.
a) ay = 3,a2——-1 d—ag—al——1~§——11
= 3,a,._§ F(n—-1) alo——-——9—§-12——112
6)a1—23 ag—l d——a2 a1—1 23— 13 an—23—-
~13(n—1); a10=23-1,3-(10— 1) =2,3— 11,7 = —9,4.
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a) a1 =8 a3 =—6,5 d=a—a; = —6,5—(—8) =
=8-65=15; an = —8+15-(n—1); ag3 = -8 + 1,5x
X (23—-1)=-8+33 =25
6) a1=11; a2=7; d=a2—a1=7—11=—4; an=11—-
—4(n—1);a;3=11-4-(23—1)'=11 - 88 = —17.
a1=7d=3 an =T7T+3(n—1); ag = 7+ 3x
X (8—1)=7+21=28 g
OTgert: 28 M.
a1 = 0; d = 50; a, = 50 (n — 1). CkopocTb noesna B’
KOHLie [BafuaToOd MHHYTh — 3T0 21 uJieH apHOMeTHUYeCKOH
TPOrpeccHy. ag; = 50 - (21 — 1) = 1000 M/MHH.
AOA By~ AOA2B; ...~ AOA,B,; TaKk KaK yroa O
OOIIKH H AlBl/l' Asz H A By, OAn =n0Aj; OB
= nOB;; = %4 = & AaB' — 0 ALB, —nAlBl,

OB = A,B
AsBs =5- 15 Ay o o A B 10415 = 15 .

z‘n—a:1+d(n—1), 1 =zp—d(n-—1):

a) x; =x30—d-(30—1) =128 —4-29 = 12;

6) o1 = 45 —d (45— 1) = —208 4+ 7 - 44 = 100.
[685.] yn =1 +d(n—1); g — 1 =d(n—1); d = Loz
a) d—= 210 _ 3

6)d_—2‘i 28 35

[586.] a) cn =c1+d(n—1); c1 =ch—d(n—1) = 26—
—0,7-35=1,5;

B en=c+dn-1);d=2=a =120 _qg

587.| 1 =5; zg =1; d = 238 = —1; 1) = 5; 23 = 4,5;
T3 =4; T4 = 3,5, x5 = 3; x¢ = 2,5, x7 = 2; 3 = 1,5,

T = 2,5, zg

To =28, 23 =3,1; x4 =

) ¢ +4d =27 - | 22d =33 d=1,5

a = .

¢ + 26d = 60 c1 =27—4d c =21
c1+19d=0

6) { ' =

46d = —
¢; + 65d = —92 =-19d c =38
186

4;d=—ﬁ—g——l=03 Ty = 2,5
34; x5 =3,7; x6 =



15d = -7 10d = 62
g { 2 oo

=
z1 + 25d = 55 z1 = —T7—15d

{ d=62

= ' .

I = —100 . )

-xl 2, z9=0d=x—2=T, zpn=21+d(n-—1),
Tpn=24+MTM-T=Tn-5:

a) Tn -5 =156; Tn = 161; n = 23 uesoe YMCNO, TOrAR
ag3 = 156;

6) Tn—5 = 295; Tn = 290; n = 42¢ He uesoe uncio,
3HaYHT, apH(MeTHUeCKas NpPOrPecCHs He CONEPXKHT UHCJIO
295. .
[692.] an =a1 +d(n—1)=32~15n+1,5=2335— 1,5
a) 33,5 1,5n = 0; 1,5n = 33,5; n = 22} He wLeJ0e YHCIO,
3HaYHT, apU(METHUECKAs MPOrpeccHst He COAEPIKHT YHCIO
0; ' :
6) 33,5 — 1,5n = —28; 1,5n = 61,5; n = 41; uesoe YHCJIO,
TOrga a4; = —28.

[698.] 2, = 21 +d(n — 1) =8,7— 03(n—1) =8,7-0,3n+
+0,3=9-0,3n:

a)z,20,9-03n2>0; 0,3n < 9; n < 30;

6) z,<0; 9-03n<0; 0,3n > 9; n > 30.

z1 = ~203; 73 = ~18,7; d = 73 — 3 = 18,7 +
¥203 =16; 2, = 20,3+ 1,6(n—1) = —20,3+ 1,6n —
—-16=1,6n—21,9; 1) z, < 0; 1,6n—21,9 < 0; 1,6n < 21,9;
n < 13}}; = HoMepa oTpuuaTenbHHX YJjeHoB oT 1 go 13.
2) z14=1,6-14 - 21,9 =0,5.

|595 Mycts a = z; b=z +d; Torna ¢ = z+ 2d; a® + ac+
4+ = :1:2+x (z+ 2d)4dgz + 2d)2 = 22+ 224 2dz+ 22 +4xd+
+4d? = 3z% + 6zd + (3z? +3dz+d2)+(3d:c+3d'~’)
+bc+c = (z+d)?+(z+d) (:c+2d)+(:l:+2d)2 =22+
+2xd+d?+ 2% +2dz +dz+2d? + 22 +4dx+4d? = 3x +9dz+
+7d? = (32 + 3dz + d?) + 2 (3dz + 3d%); = a® + ac+ &
U b+ bc+ ¢ ABAAIOTCA MOC/AEHOBATENLHEIMH UJICHAMH
apH¢MeTH4ecKoH MPOrpeccHH.
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2 _ .op2 .2 .1 1
1a::::,bl—:l:+dc—:1:+2d ‘gz—b+°+
(;{-_5 - m) b¥c + ia+c5ib+c$ = b+c ia+ci(b+c$ia+bi

=(F)+a—+cr(m5(m5' a+b b+c+(a+b ) Fre+

+

+ b+c—a—b __ +
ia+biib+c5 - ia+biib+c$ 5¥c (a+cizb+c$ia.+bi -
(b+c) + a+c)ib+ci(a+bi

m IlocnenosatesibHOCTb an, 3alaHHas (OPMYJOH BH-
na ap, = kn+b rae k u b HekoTopble uyucaa, ABASETCS
apH(pMeTHUYECKOH MporpeccHe. ‘
aya,=3n+1, k=3, b=1,d=k =3; a1—3+l—4
6) an =n%2-5, a, —ap_1 =n?—5— ((n—1)2—5) =
=n?-5-(n?-2n+1->5)=2n+1 3aBHCHT OT n = He
" ABJISIETCS1 apH(PMETHYECKOH NMPOrpeccHen;
B)a,=n+4, k=d=1;,a,=1+4=35;
r)an=1;an 0y = L — L = n+3—n-d
n+4 n+d n+3 "+ ([n+3)
m, 3aBHCHT OT N = He siBJseTcsl apH(PMeTHYe-
CKOH nporpeccHei; '
B) an = -05n+1;, k=d=-05 ap =-0,5+1=0,5
e)a,=6n;a,—ap_1=6n—6(n—1)=6n—-6n+6=6;
d=k=6;a =6.
- ' 598. | JI1060i1 BHINYKJBIH 7 YrONbHHK HOJIy'-laETCﬂ U3 n —
—1 yroJbHHKa, 106aBAeHHEM TpPeyroabHHKa, K KakoH JH60
CTOpOHE, 3HAuyuT, CyMMa YIVIOB yBeJH4HBaeTcsi Ha 180°.
[Toatomy, S, — S,—1 = 180°. 3HauHT, NoCJEeA0BATEJBHOCTD
Sp ABJSETCS apH(PMETHYECKOH NpPOrpecCHen.

) 3z+y=2 y=2-3z
mw { 0 =

2 —y? = -

y=2-3zx y=2—3.’L‘
= =
22— 44122 - 922 = —12 822 - 12z —8=0

22— 32 -2=0; D=9+4-2-2=25; g = 35,

4 3
1 =2 zo = —0,5
Ig = —-2-, HJIR .
y1 = —4 Y2 = 3,5
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)a: +4z2-322 =0; 2 (22 +42-32) =0; 1) 21 =
—0 2):c +4z - 32 =0; D1_22+32 36, z = —-2+6;
Ty = —8 :c3—4

6) 23 — 1022 + 4z — 40 = 0; 22 (z — 10) + 4(z — 10) = 0;
z? +4) (z — 10) = 0; = z = 10.

[601.]a) 2z —1)(x+8)>0; (x—05)(z+8)>0; =>z€
€ (—o0; —8) U (0,5; +00);

6) (33—z)(16+2z) < 0; (z—33)(z+8) > 0; = z€
€ oo,—8]U[33 +00).

602.] a) 12571252 = 5-3 54 = 5;

6) 0,0001 - (10%)°. (0,1)"2 = 10~*. 106 102 = 10* = 10000;
)16 3.45 =9-12 910 9-3 _ 95 _ 32’
r) 9. (27)“3 8174 =38.39.3"16=3

26. ¢opmy.|la CyMMBbI MEpPBbLIX N YJEHOB
apmpuemqecxoﬁ NPOTPecCHH

S, = (ﬁ_ﬂu

a) Sp = 1§+—57>—6— 60 - 30 = 1800;

6) Sn = w 41- 30 = 1230.

[604.] 5, = Zartdln-l) .

a) d=-20+23=3; Sg = ZEBNIT g ( ~46+21)-4 =
= -100;
6)d=9,6-14,2 = —4,6; S = 214ZA8T .8 — (28,4 - 32,2
x4 =—15.2. _

[605.] 5, = Zutdo- -

0 8= 2oUIes g ot oo

6) Sg = 2044088 . g (64+32) .9 = 86,4.

[606.] S, = ?_tg_m | |

a) T, = 4n+2; Ty = 442 = 6; S, = U202 44,
Sso =2-502+4-50 = 5200; S100 = 2-100%+4-100 = 20400;
6) Tn = 2n+3; 71 = 2+3=5; §, = &2 .y — 24 4y
Ss0 = 2500 + 200 = 2700; Syo0 = 100% + 4 - 100 = 10400.
Sp o= @Faln, y _ 3n 42 4 =342 =5
ag = 60 + 2 = 62; Sy = M2 . 20 = 670.
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[_G_OT%a) T1=220=4; ...an, = 2n; sn=S£1_+§=_el-2=
=5t n=n-(nt+1)=n’+n

6) z1 =1, T3 = 3; ...Tp = 20— 1; S, = EtZa)n _
==l .y = 2,

a) z1 = 1; 22 = 2; ... 2150 = 150; S150 = gx]—*';-"lﬂ=
= 1550150 = 11325,
6) 1 = 20; 2 = 21; z,, = 19+ n; z, = 120; 19 + n = 120;
n = 101; Syoy = E1tZnkn — 204120 . 107 = 7070;
B) 21 = 4; 2 = 8; 2, = 4n; z, = 300; 4n = 300; n = 75;
Spg = ZdZaln . 44300 . 75 — 11400;
r)z, =17, ro = 14, z, = Tn; Tn < 130; n<187, n = 18;.
Tn = 126; S1 = 74126 .18 = 1197.
[610.] z, = 10; d— 3 a5 = 21 +d(15—1) = 10 + 3x
x 14 = 52; :;:30=10+3 (30 —1) = 97; S, = Ertzalm,
§ = Zadza .16 = (524 97) - 8 = 1192.
[611.] 2 _21 d=—-05 26 = 21— 0,5(6—1) = 185;
95 =21 —0,5(25—1) = 9; S, = EFTa)n, gy, — 18549,
x20=275-10=275.
[612.] ¢7 = ¢1 + 6d = 18,5; ¢17 = ¢1 + 16d = ~26,5;
c1+6d = 18,5 N c1 = 18,5 —6d
c1 +16d = —26,5 18,5 — 6d + 16d = —26,5
{ 10d = —45 d=-4,5
=

=

= 18,5 —6d C] = 45,5
= 55.
[613.] by = 4,2; by = by +9d = 15,9; 42+ 9d = 15,9
9d = 11,7; d = 1,3; §j5 = 2atd=l) , . 843131 45
= 199,5.

=

[614.] z; = 5 d = 10; 55 Itdnl) g _ 104104 5
=25-5 = 125.
OrseTt: 125 M.

[615.] a) 75 = 21+ d(5—1) = 5+40 = 45 M; 6) S5 =
2z1+d(n—1
= Ztdnol) 5 104104 .5 95. 5 =125 M.
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-:7:1—1 d =1; n — HOMep psala, T, — KOJHYECTBO
WAPOB B TOM PALy. S,,——“EL%"—12 n=401.p =
—L n = 120; n? +n—240 = 0; D=1+4- 240 961; -
n——lﬂi n>0; n=15; S3 =2 .n=31-15=465.
.’131—'3,.’172—5 d—z2—$1—2 Sn Mﬂx
Xn = 613%—"——2 n=@3+n-1)-n=(n+2)- n~n2+_
Y 2n <120, n2+2n-120 < 0; D1—1+120——121 n > 0;
n=-1+11=10.

~ Orser: 10.
1 =17, ;o =14, d =29 — 71 = 14 - 17 = -3,
Sn 2::1+¢é(n—l) 34—3%11—1) n>0 = 34n — 3n2 +3n>

>0; 3n2 -3 < 0, n(3n—37) < 0; n; = 0; 3ny = 37,
n2—123,n€N =n=12
Orser: 12.

a; = a1 +6d =8, a;3 = a; +10d = 12,8, =
ay +6d=28 NN a1,=8—.6d '
a; +10d = 12,8 8 — 6d + 10d = 12,8

{4d=4,8 | {d=1,2 '
= = S
8 6d a1—08
[620.] 1 = 20,7; 22 =18,3; d = 2 — 73 = 18,3 - 20,7 =
=-24ra) zp=21+d(n—-1); -1,3=20,7—- 2,4(n—1);
~1,3 = 20,7—-2,4n+2,4; 24n = 24,4, n =10,16... HO n€
€N; = —1,3 He ABaseTcs YNeHOM AaHHOH apudme'ruqecxoﬁ
nporpeccuy; 6) —33—231—24n, 24n = 26,4; n = 11;

= 11 = —3,3:

|
972 +9y? =13 =2

a) Y 2! T Hn =
3zy =2 %ﬁ";+9y2=13
r=4

= 3y 9y4—13y2+4=0;
4+ 9y* = 1342

D=132-4.9-4=169 — 144 = 25; = y? = 1315,
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Dy=L=y=x2L2 =5 ¥ =§ y=+%

:;){yl=1; wr=-1 Jywp=% | wv=-}
$1=§ .’E2=——§ I3 = $4—-—1
2 +y%2=29 2=422+9

6) Ve ={ Y S =
> —4z2 =9 22 +4224+9=29
5.’472:20 2 =14 =32

= . = =
y?=422+9 > =16+9 y=15

Ll un= Sl w= : y3'=—2;
;=5 o= -5 T3 =25

Ys = —2

.’B4=—5

CA

§ 10. Teomerpuueckas nporpeccus

27. OnpeneneHHe reoMeTPHUECKON NMPOTrpecCcHH.
®opmyna n-ro ujieHa reoMeTpHYECKOH
AporpeccHH

a) b1=6’ b2=b1q=62=12, b3=b2-q=12x
Xx2=124;by=b-q=24-2=48; bs = by -q = 48-2 = 96;
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6) by=—16; by =by-q=—16-1 =8 by=—8-1 =4

b4=—4-:—l-:—-;b5=—2 l:_l
a)bl-.=—§4;b2=—24-(—.1, = 361 by = 36-(~ 1,5) =

by = —54 - (=1,5) = 81; bs = (1 =-121,5; .

r) by = 0,4; by =0, f 4f 2=O,8;b4=0,8\/§;
b5—08\/_ V2 =16.

cn =c1g™ L a) = ¢19°; 6) cop0 = 1'% B) c15 =
= g r) ¢ = clq" Lon) ckis = a1g¥t e) o =

= c¢**1.
Ty = x1q"‘,1 _
a) o7 = xlq =16- (%)6 =24.26=2"2=1

6) g = 214" = —810- (3 ) =-10-3%.3"7=_10;
B) T10 =1¢° = V2- (—\/_) —_(\/’)1":_25__32

r) z¢ = £1¢° = —125-(0,2)° = —53.55 —
=-52=-L%. .

4 4 2
6] b=t =3 () =% H-F =i
6) bi=big® =18 (F) =18- (L) =¥ H=%~-
=3

a) T = 2; a:g—a:lq——ﬁ 2¢'= —-6; ¢ = -3;

Tpo=21g" 1 =2-(-3)" L, z;=2.(-3)f =2. 729 = 1458;

6) r; = —40; .’132—'2:1(]'——20 —40(]——20 qg = 2,
=—40-(05)""}; 27 = —40- (1)° = -2

B):c1 ~0,135; 2, = 19 = 0,25, 0125% 02§ q=—2;
= 0,125 (- 2)" 1 47 = —0,125- ( =—0,125-64 =

r) :1:1 -10; :z:g——10q-—10 qg=-1; .1:,,=—10-(—1)"_;
x7 = —10- (-1)° = —10.

[628.] a) 7\ = 48; x5 = m1g'= 12 48¢g = 1% ¢ = L;
zn =48 (1)" 25 =48- (2)°

6) =1 = 9.z2=z1q——ﬂ;-%-q=—32;q=—%;
1 _ 64 3yn-1l, . _ 64 3)5 _ 28 3 _
zn_éx:;g 54-.(_5) sae=9 (-3) =F &=

B) r; = —0,001; 3 = z19 = —0,01; —0,001g = —0,01;
q = 10; z, = —0,001 - 10" 1; z¢ = —0,001 - 10° = —100;
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r) z; = —100; zo = z;9 = 10, —100q = 10; ¢ = —0,1;
Zn = =100 (~0,1)"; 26 = £1¢° = —100- (—)° = 10*x

-5 _ _1

AABC ~ AABCy ~ ...AA,BCyp; naowaau Tpe-

YTOJIbHUKOB MPEeACTaBAAKT C000H reoMeTpHYecKylo [po-

IPECCHIO by; rhe by = 768; ¢ = 7; by = b1g® =768 & = 535
2

CM~. :

630.] 2) bg=3;.9=3; b = big% 3=0b1-3% by = =

—2-4 _ 1.

34 =45 )
6) bs =175 = %5 g = =25 = ~3; bs = bug"; T = ba(-3)";
by =35 .2 27 _ 56
1= 79 "5 = 5% ~ 125

a) cs =c1¢* = —6; ¢7 = caq® = -54; = z_ig; — :_5_51;
¢* =9; ¢=+3; :

6) Cﬁ——clq5_25 g = c1q’ = 4; ;_?g;:_%; q2_=%;
g==2

a) 6 = 71¢°; 0,32 =z - (0,2)5; T
x 5% = 1000;

62)7 :1:31 i 1= ~162 o5 = 21¢" = —18; 53;7 =t
q° =3, 9= *3.

a) by = 125; by = big? = 5; 125¢2 = 5; ¢* = 5;

g=+1 bo = 125 (1)’ =5 = +4;

232 = 0,32x

)

6) by = bg—blq =-2 -2¢2=-2,¢*=9; ¢ =13
by = b1q 2.(£3)°=-%-3=-2-3"=-162;

B) by = big? =—1, bg = big® = —100; —gz =90 g2 =
=100; ¢ = +10; by = % = 3¢ — 20,001.

T = 2, x5 = :clq4 = 162; 2q4 = 162; q4 = 81;
q==3; 1) ¢g=3;, 21 =2; zo = 21q =162-3 = 6; z3 =
=11g° =2-32=2.9=18; z4 = 21¢° = 2-3% = 54;
z5 = 162. '

-z1—2 T4 = 11¢° %2 %;q3='-§-;q=%;
a=x2=11q=1, b=x3 =229 = %
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[636.] by = b1g = 6; by = brg® = 24; 7,!3;=2:. ¢ =4
g=%2%1)q¢=2 bi="12=3 bs=bg" =3-2° =96
2) g=-2b=2=-3 b6—b1q5=—96

- E)Keronﬂo CyMMa BKJaja yBeJHuHBaeTcs Ha 9%,

yepes 4 roga oHa yseauuutcss B 1,09 pasa. x4 = 8000x
x 1,09* = 11292,985288.

638.| x5 = 60 - (1 +0,02)° ~ 66,245 THCAY YesiDBeEK.

639.| zg = 2-10%- (1 +0,1)° ~ 35431 M.

640.| 6 = 760 - (1 — 0,2)° ~ 199 Mm. pr. cT.

641.| B paBHOCTOPOHHEM TPeYrO/IbHHKe BHCOTA SBASET-
. € MeAHaHOH M OMcCeKTpHCOH. I'chrb Bucora paBHsieTCs
h. Torsa no Teopeme ITudaropa a,? (Qﬂ) =h% h? =

= (a.?) (1-3); A2 = 4an2hn+1 = 3532—%; nepUMeTp Tpe-
Yro/IbHMKa MOMY4HBILErocs H3 BHCOTH PaBeH P41 = Shy =.

= 3@ da, = 32£p,. 3HauHT, TepHMETPH TpeyroibHHKOB
oﬁpaaymT reomerpnqecxylo nporpeccmo p1 =3-8 =24,

£p624()2‘°’_333@

- TaK KaK CTOPOHh BMHCAaHHBIX 'rpeyronbﬂnxos AB-
JSIOTCA Cpe;mpmu nuuumn OUYEBHAHO, UYTO T, = 2:1:,,_1,
Pn = 3z, = 3.1 5'Tn-1 = 2p,,_1, nepHMeTphl TPeyroJbHHKOB

06pasy10'r reOMeTpPHYECKY10 HpOPPECCHlO CO 3HaMeHaTeJleM
324 — 3

q=13 =3-16=48ps =p1q" = S =%
zl—a,zg—a+d :1:3-a+2d T1 = G@;
_ at+d=aq+1
2 —1=agq; z3+1 = ag?; “ =
a+2d=aq’*—-1

#{a(q.—l)=d—1, #{ﬂ%‘%‘ly—l 2411 .
_ a(®?-1)=2d+1 d—1=a(g—1)
a=g8 _J=H _[=8
. a_d_ a'_?_-ﬁfi'f (‘1=‘£d;31-ﬁ’
a+a+d+2d 21;3a+3d=21; a+d=T
W =7, d?—2d+1+3d=21; & +d—20=0;
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d=-5 a=12 '
1) => =12, 290 =7, z3=2;
a+d="7

a+d="7
Ortser: 12, 7, 2 uau 3, 7, 11.
644. |z =a; zo=a+d; z3=a+2d, z1+1=a+1;
zo+1=(a+1)q; z3+4=(a+1)¢?
at+d=(a+1)g-1
a+2d=(a+1)¢®> -4

N d=(a+1)(g—-1)
2d+3=(a+1)(¢>-1)

d=4
2){ T1=3; x20="T7;, T3 =11.

_d 2 3 _
=>{2d+3_q_—1-(q ~1) =>{2+2—q+1 .
g—1=% a+1=q—fT
_3 3+d
=341 — 34d
=>{q d =>{q d Ty + T+ 23 =3a+
a=-4 — a=% 1
q—1 3
+3d=15a+d="5 € —1+d=15 d®+3d - 3 = 15;

d* +3d —18 = 0; D~32+4 18 =9+ 72 =81; d = =359,
di=-6,d,=3,1)dy=-6,a+d=5, 1, =a =11,
T2 = 5; 3 = —1 He NOAXOAMT, TaK Kak IO YCJOBUA BCe
Yyyc/a NoJoXKHTeNbHbE. 2) d=3; a+d =05, 1 = a = 2;
T9 = 5; 3 = 8.

~ Orser: 2,5,8.
2 —y2 =30 R (z+y)(z—y)=30
r+y=95H z+y=>5

r-y=6 2 =11 z=55
= = = .
T+y=295 y=5—=zx y=-0,5
a) 222 — 13z — 34 >0; D =132 4+ 4.2 34 = 441;

r=1322. 7 —85; 2y = —2;
= z € {—00; —2] U [8,5; +00);
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6) 10z — 4z < 0; 4z2 —10z > 0; z (22 — 5) > 0;
a:(x—25)>0 =>a:€( —00;0) U (2,5; +00); ~
B) £5L <0 24 <0z £ 25 K (& 4) (2 +25) <O;
=z € (—2,5;4].

dopMylla CyMMBI NePBbIX 72 YIEHOB
reoMeTPUYECKOi NPOrpeccHd

. v . sy l)5_1
a)b1=8;q=§;55=b1-9q_—1= - A = 8x
XE—;—I 8231_155

L1
6) b]—500(]——é'- =b1-g:_;11=500-g§_1=502_'35i32}524=;
= 3124 — 6248,
a)b1_3 b2—b1(1=—6 q—-—2 Ss—bl =
=3 E‘él_ 63;
2 —
<o =0 S =5t ‘=5‘+$£§-—%=147g;

3~
B) bl _‘32 b2~—b1q——16 q—% Ss=b1-9:_;11:—32x
1y%_ .
X __11=—64-§—5‘2=—'63; .
2 .
Dbi=1b=bg=-%qg=-% S =b L3 =
-1\, )

—2, _6_3) =21
- 3°\Te) T 32
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a c1=-4,9=3, S =c- 9—11——4-3;_"11=—2x
x 19682 = —39364;

L
6) c1=1; ¢g= ~2; Sg=019—1 ) S Y O

[651.] a) by, = 0,257 ¢ = gla- = ;023 = 5; b = 0,2x
xd =1, = b, — reomeTquecxaﬂ nporpeccusl. Sp = by x

x L= 51 _ 5n-1.

q—1 5~-1 4
6) bn=3-2""% g=pa = 3E =2 by =3 = b —
reoMeTpHyecKas Nporpeccus. S, = by - ‘1"“11 = MU
=3(2" —1);
B) bp _3l+n’ q_%_=31+n“3 b1-—-9 = b, —
reoMeTpHueckas nporpeccus. S, = by - =9.%=1
=3@"-1).

[662.]a) by =1; ¢=3; S, =b; - L5E = =l = ¥L

6) b1=2,9¢=2; S, =b - "1-—2 2"1 =ontl _ 9

B) b = 3 ¢ = —5; Snf——bl-ﬂ——""1=_
1

B =
|
|
|
-
1l

bt s

2"1
_3"_ 1—(—z)3"
D

2) by = bt 129 = (L5 b = 6.4 S = bix

1571 _ 10295 _ .
x Yot = 19298 — 205,9;

2)5_
6) bs = big =% Wb & b =9 Sr=by- Y=
128 . . 3

=9 A = P =253

3
a) @5 = x1q*
5— - -
Ss=z1- L5 =90 2?_7 = 202433 _ 1344,
6) x4 = z1¢° = 121,5; -3 1215 =21 - (-3)3 z; =
45 S5 —4,5- & = ;1 49 _ o745,
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655.] o1 = 2 5 = a:lq — 162; q < 0; 162 = 2% ¢* =8L;

g=-3; Se =2 s—___—_egl _ 128 = —364.

[656.] by = b1g = 6; by = bg® = 54 g>0; = 8L =%,
=9 qg=3bh=%=25=2 g1 = 2186.
[657.] b > 0; b2 > 0 - by >0 b+ =b+b0g=8
b3+b4-—b1q +b1q3=72

h(l+q) =8 2= =3
:{ 1(1+49) _:{q ', =>{q :
b1q (1+q)-—72 b = 7+ A by=2
L =2 Fol=gn—1=22 =>3n—243;

Ortser: 5.
q—-02 by = big® = 0,012, 0012 by - 0,25 by =
=W—1875 b, = 187,5- (0,2)""

[689.] a) Z05F— =277 ﬁ-—‘ﬂ 2-2 16—1) =

) 25n__52n-1 5211. 521!—- ' 5‘211. 1 4
5an _’527_— 32_1:1-

[660.] a) 1,5z —2° < O; 215z >0, z(x—15) 20
=>x€( 00;0 ]U[15+oo)
6) z? +a:+6 (a: +2-3z+7 H-1+6=(c+3) 2453 >0,

-'2'0'2465"

. 5=
5

>

—_—
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29. MeTo) MaTeMaTHYeCKOi UHIYKLIHH

1662.] [Tpn n = 1; 1(1+1) =1% npu n=2; M
—9—1+8—13+23 mpu n = 3; LEH _ 042 _ g6
=1+8+27T=134234+3% Ilpu n = ! q)opmy.na BepHa
JonycTuM, uro (popmyna pepHa aasg n =k, 1. e. 13 + 23
+33+- - +k3 = ——('ﬂL, JIOKaXKeM CrpaBelJIHBOCTb ISl L =
‘2
= k+1, 1P 4284304 B (b + 1)° = B 4 (k+1)3%
% (k+1) +(k+ 1)3 _ (k+1) (k=+4k+4) _ (k+1) (k+2)2 =134
2
+23+33+ +k3+(k+1)% = K—M cnpaBeLumBocrb

bopMyJIbI noxasaﬂa.
Hpn n=1;3-1-1+1)(1+2)=2=1-2 dopmyia
BepHa. llomycTuM, yTO ¢opmysa BepHa aas n =k, T. e.
1:2+2-3+--+k(k+1) = 3k(k+1)(k+2); nokaxem
CrpaBeAJaHBOCTb A n = k+1; 1 242-3+---+k(k+1)+
+(k+1)(k+2) = 1k(k+1)(k+2) + (k+1)(k+2) =
= (k+1)(k+2) (3 k:+1) 3(k +1)(k + 2)(k + 3); cnpa-
BeJJINBOCTb tpopmynbl noxasaHa
[lpu n = 1; n(T+I7 = 1+1' ¢dopmyaa BepHa
IlonycmM 4yTO q)opmy.na BepHa s n=k T e 7 2 +
+ 2 3+ 34 + -+ Tk_+1— k:ﬁl, JOKaXxKeM Cl'lpaBeIUIHBOCTb

s "—k+lf 12+23+34+ +k(k+l)+(k+1)(k+2):
k (k n ) — 1 | k*+2k+1 _
Tﬁj(k‘;‘ij Ic+1 k+2 B T k2 T

: —kg%%,g%; k+l; cnpaBennnBOCTS (OPMYJIE N0Ka3aHA.
Mpu n = 1; 1-(3+1) = 4 = 1.(??)% opmyna
BepHa. [onycTHM, uTo ¢opmysa BepHa AJs n =-k, T. e.
1-44+2-7+3-10+ - +k(3k+ 1) = k(k + 1)%; noxaxem
CnpaBellJlHBOCTb ma n=k+1, 1-4+2-7+3-10+
c+ k(Bk+1) + (k+1)(3(k+1)+1) = k(k+1)* +
+ (k+1)(3k+4) = (k+1)(k(k+1)+3k+4) =
= (k+1) (k2 + k+3k+4) = (k+1) (k+2)*; cnpasepn-
BOCTb (POPMYJbl AOKA3aHa.
Mn=2 k=1, bpy = -3+6+3=6=23-22 —
— 6 = 6 = bp-2; (opMyna BepHa. HonycTuM, 4Tto dopMmyaa
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BepHa A n =1, T. e. b = b+ 6l +3 = 31+1) -
—~ 6 = bp—i4+1; AOKAXKEM CNpaBelaHBOCTD A n = | + 2;
bimty1 = b1 +6(1+1)+3=31+1)>-6+6l+6+3=
= 312+61+3+3+6l+6—6 = 3 (1> + 4l + 4) -6 = 3(1 + 2)* -
~ 6 = bp=i+2; CNIpaBeAJHBOCTb POPMYJIB HOKa3aHa.

Mpt n =2 k=1; @y = -5+10+5 =10 =
© =5.22 —10 = 20 = a,—2; Qopmyna BepHa. omycrum,
4To (popu)z'.na BepHa A n =1, 1. e. ay = a; + 100 + 5 =
= 5(I +1)° — 10 = bp—1+1; AOKaXKeM CNPaBeAJIHBOCTb IJIf
n=1I+1; byyy = b1 +10(L +1)+5 = 5( + 1) — 10+ 10!+
+10+5=>502+10l+5-10+10[+10+5=5 812 +4l+4)-
—10 = 5(1 4+ 2)? —~ 10 = by—142; CNPaBEANTHBOCTL (OPMYJH
JOKa3aHa. : '
Ilpu n = 1; 491 —1 = 48; dopMyaa BepHa. JomycTum,
yTo opMyna BepHa aasi n =k, T. e. 49 — 1 kpatHo 48;
NOKaXeM CNPaBeJHBOCTh Aas n = k + 1; 49511 — 1 = 49x
x 49% — 1 = 49 (49* — 1) + 48 kpatHo 48 TaK xak 49% —1
kpatHO 48. CrnipaBef/iHBOCTb (POPMYJ/b! IOKa3aHa. _
a) Ilppn n = 1; u3 = 1 = up; ¢opMyna BepHa.
HonycTtum, yro dopmyna BepHa A n =k, T. €. uy +uz +
+ ug + - - + Ugg—1 = Ugk; JOKaXEM CIpaBelJHBOCTh IJf
n=k+1, us+ugtus+---+ugg_1+uskt1 = Uge+Ugkt1 = -
= Ugk4+2 = Ug(k+1). CNPaBEANHBOCTL POPMYJIH NOKA3aHA.

6) Mpu n = 1; w3?2 = 1 = 4y - upy1; QopMysa BepHa.
JonyctuM, uto QopMmyna sepHa Aasi n = k, T. e. uy? +
.+u22+u32+' . ~+uk2 = Uk Ug+1; AOKAXKEM CTIPaBEMJIMBOCTD -
ans no=k+1; up? +ug+ug+ - upFupyr? = upeuger +
+ tp+12 = Up1 (Uk + Upy1) = Ugs1Uks2. CHpaBennHBOCTD
(popMyabl I0Ka3aHa.

JIONONHHTENbHBIE ynpmuénun K raase IV

a) g = ~2124+7 =05 ¢ =-2-2247= —1;
c3=-2-324T7T=-11;¢c4=-2-424+7=-25; ¢c5 = —2x
x 52 4+ 7="-43;

6) &1 = 1% = —25; 3 = F% = —100; ¢z = %% = 25;
. 1001 5100 1 21050 ¥-5
a=ps=7 =9 B5=g5=9%
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B) ¢ = —2,5-21 = —5; ¢p = 2,522 = —10; ¢3 = —2,5%
x 2% = —20; C4=—2,5-24=—40; cs = —2,5-2% = —80;
r)e;=32-271=16;¢,=32-2"2=08; c3=32-273=
=04; ¢4 =32- 274 =0,2; c5 = 3,2 275 =0,1;

B o M B G _ =D o
ﬂ)cl—3_4L‘—zyC2— 22 = —g @B = g3~ = i3’
=) _ _ 1 =01
€4 = 74 —)11'05“ 13 (‘2’ s
== _ 2. _ 1~(=1)° _ _1-(=1)® _ 2
e) c1 = 24T T 3 27 7237 =0 3= g5 =%
_1-(—1 _1-(—=1)° _ 2
€4 = 2431 —0’05"%'?
1671.] a) z; = 5; 20 = 10; ¢ = 5, T, = 5+ 5(n — 1);
0) 11=1,22=6,9=5 T, =1+5(n—1).

[672.] a) y1 = -3 Yo =41 +10=7; y3 = yo + 10 = 17;
Y4 = y3 + 10 = 27, 2yg,—:l/4+10 37,
6) y1 = 10; yo = 2> = 0,25; y3 = 2—5g=10; Ya
=28 —0,25; y5 = ;é—(f;’s_m
By =15 wn=yu+1=25 ys=1+2=45 y=ys+
+3="75; ys =ys +4=1105;
NDy=—4 pp=-y-12=4 y3=-22y5 = -16
ys=—y3-32=16-9 = 144; ys = —ys - 42 = —144 . 256 =
= —36864.
a) a3 =—19; ag = -11,5; d = —11,5+ 19 = 7,5.a3 = -
=a3—75=-19-75=-26,5, a; = a3 — 7,5 = —26,5 —
—79=-34;,a5=a4+d=-11,6+7,6= ~4;
6) as = —8,5; a4 = —-4,5; 2d = a4 —ax = —4,5+ 8,5 =
=4;,d=2; a3 =a3—-d=-10,5; a3 = as +d = —6,5;
as =a4+d=-2,5; ag = as +d = —0,5.
p=a;+a+az =24, ag = a1 +d, 0,3—(11-}—2(1
a1+az+az =a1+a;+d+a;+2d =3a1+3d =3(a; +d) =
=24; a1 +d =8 =ay;, a1 + 8+ a3 = 24; a1 + a3 = 16;
= 16 — a3; 3anulueM HepaBeHCTBO TPEYroJbHHKA a; +
+a2>a3 a1 +8>a3;Maz+8>a;; =>a1€{5; 6,7, 8
9; 10; 11}; az € {5; 6;.7; 8; 9; 10; 11}.
a1=x; aa=z+d,a3=x+2d, ay +azs+az3=x+
+z+d+z+2d =3z +3d =180° = ay =z + d = 60°.
a) a4 — az = 2d; agp — a2p—2 = 2d He 3aBHCHUT OT
'n = T0CJIe0BATENbHOCTD SBJSETCS apHPMETHUECKOH;
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6) (az—1)—(a1 — 1) = az—a; =d; (a,~1)—(an-1~-1) =
‘= Gp ~ Gn—] = d; HE 3ABUCHT OT N = MOCAEN0BATENBHOCTE
AiBNAETCS apH(PMETHYECKOH;

B) 2an — 2an-1 = 2(@n — Gp-1) = 2d He 33BHCHT OT n =
nocnenonaweubuocu ABJseTCA apHPMEeTHYECKO;
r) an? — an1? = (an — an-1) (@n + an-1) = d(an + an—l)

3aBHCHT OT N => nocaeaoBaTeJIbHOCTh He ABJAAETCH apucp
Memqecxou

(677.] a) a12 = a1 +d (12 - 1) —a1+11d 9f 2422
- 11f 20 — 2v/3;

6) ag = a1+d(8—-1) = a1+7d = -3&- -3@:—— =
= _2&_, 4f 7.

a)a,,—a1+d(n 1); ~2,94=1,26- 03 (n — 1);
03n=126+294+03 03n =45 n=15

6) as = a1 +4d; a1 = a5 —4d = -3,7—-4-(-0,6) = —1,3;
anp=a1+d(n-1); -9,7=-1,3-0,6(n —1); 0,6n = 97—

—13+06 0,6n = 9; n = 15.

|679 bn—bl+d(n—1) :

a) 143 =23+2(n-1); P~ -2=12n12404=04n;

n=31€N = sBagerca uaeHOM 3TOH MPOrpeccHH;

6) 835 = 275+04n —0,4; 04n =6, n = 15€ N =

AIBJISIETCA . YJIEHOM 3TOH NPOrPECCHH. .

a) r; = 10l = —2L. Ty = 10% _'_gl_l. d =
2—1:1 __ﬂ+221 = f, Tn =21 +d(n-— 1) > 0;

—101 +in—5>0 in> 103 n>43 = n =44 sy =

=—101+ (44-1) 24381

6)&)1-—8—-—- 2—81 ,3) —172-—-1'1—§—'1—7"

=—-%,mn ~3——-—(n 1) 2_n241l <0 n>50+1

n > 51; n = 52; .’.C52—85-§(53 1)

[681.]a) yo = 1 +d; yr = y1 +64; y4—y1+3d ys = y1+4d;

vetyr =y +d+y+6d= (41 +3d)+ (11 +4d) = ya +ys;

0) yn-s =y1+d(n —6); ynrw0=y1+d(n+9); yn = +

+d(n—1); ynss =1 +d(n+4); Yn-5+yn+10 = y1 +dn—

——6d+y1+dn+9d=(y1 +dn—d)+(y1+dn+4d)=yn+

+ Yn+5. '

h
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Im =21 +d(m—1); 2, =21 +d(n-1); zp —
—Tp=z1+dm—d—-z1—dn+d=dm—dn=d(m—n),

— T — T
=d==n,

a1 +19d = 1,7 o = —36d
a) =
. ay+36d=0 364 +19d = 1,7
= —17d =1,;

d=-0,1;
6) a1o = a1 + 9d = 270; a; = 270 — 9d = 270 + 27 = 297;
a100—297 3- 99”‘0

xz—x1+d_§d:§_§ 9-8 _ 1.

Dnofe =
2:cl+d(n1 4), = 1649 5 _ 25 5 _

- 10152’

6) z1 = V3, x2 = V12, d==z3 — 1, -
=V3(2-1) = V3; Syo = 24l = (20349
X 5 =11v/3-5 = 55v/3.

a) 1 =2, 290=6,d=x—21 =4, z, = 21 +
+d(n—1); 198 = 2+ 4n — 4; 4n = 200; n = 50; Ss¢ =
= &tz . p = 24198 . 50 = 100 - 50 = 5000; '
6) z1 = 95; x2—85 d=xy—71 = -10; =, = 71 +
+d(n—1); —155 = 95 — 10n + 10; 10n = 260; n = 26;
Sg(,-—’:+I -26 = —60-13 = —780.

m [lycte O — BepwnHa yraa, a A;, Az..., A2 —
TOYKH Ha OAHOH cTOpoHe, By, B;..., Bjp — TOYKH Ha

BTOpOH ctopoHe. AOA1B; ~ AOAQBQ co.~NAOA13B2;

A1B __ ABy _ ., _ AwnbBip _
H 25 = 25 = = AlBn = 3; AJHHHB OTPE3KOB

ABJAAIOTCA YJeHaMH apH(PMETHUECKOH NPOTrpPecCHH, rae Ty =
=3, d=3; Sjp = Zidln=h) .y — 63311 19— 39.6 =234
CM.’

[687.]a) d = —0,4; n = 12; a1 = a1 +11d; a1 = arp— 11d =
=24+4,4=68; S = A2 .12 = (6,8 +2,4) - 6 = 55,2;
6) a1 = 35, d=5; S, -‘-’%"—‘12 n = 250; ~10+bn=5,
x n = 250; —75n 4 5n? = 100; n? —15n—100-—0 D =
— 157 +4-100 = 625; n = =142, 5> 0, n =20, a0 =1 +
+d(n—1)=-35+5-19 = 60;
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B) d =1 an = a1 +d(n—1) = 50; S, = “fomx
x n = 2525, @i .n = 2525 n(a;+50) = 5050;
al+0,5(n'—1)=50-=> a1 = 50,5 - 0,5n '

n (a1 + 50) = 5050 n(50,5—0.,5n+50)=5050
= 0,512 — 100,57 + 5050 = 0; n? — 201n + 10100 = 0; D =
—2012-4-10100 = 1; n = 201—*1, ny = 100; ng = 101;
1) npu n = 100; a; —an—d(n—l)—50—— <99 = 0,5;
2) npu n—lOI a1 =ap,—d(n—1)=>50-13.100=0;

r)a; = a,.—a1+d(n—1)—~05+d(n—1)——29;,
S':“—l+—“’k n= T332 = 450, o =2 .5 = —450;

n—30 —0,5 + 29d = -29,5; 29d = —-29; d——l

210—21+9d—1

S = 'ﬂﬁm 16 = 8(x1 + x1 + 15d) = 2 (2z, + 15d) = 4;
'{1:1+9d=1 {.’1:1=1—9d
= =
4, +30d =1 . 4-36d+30d=1
{x1=1—9d {d=0;5 '
=< - .

—6d = —3 £, = -35 _
[689.] a) z, =10; d = 1; xn~z1+d(n—1)—10+n¥
“1=0+n=99 n=090; Sep'= 2120 . 90 = (10 +99)x
x 45 = 4905; 6) z; = 100; d =1; T, =z, +d(n—1) =
=100+n —1 =99+ n = 999; n = 900; Sgoo.=£1+—;mx
x 900 = (100 + 999) - 450 = 494550.

a) 21=2,d=2, zn=21+d(n—-1)=2+2n—
—2 =2n = 200; n = 100; Sjgo = TEH® . 100 = (2 + 200)x
x 50 = 10100;
6) z1=1,d=2 wn—x1+d(n—1)—1+2n 2=2n—
—1=149; 2n =150; n = 75; Sy5 = Ut . 75 = L9
x 75 = 5625;
B) 21 =102, d=3; z, =1, +d(n—-1) =102 + 3n — 3=
- =3n499 =198; 3n = 99; n = 33; S33 = LT3 .33 = 100y
x 33 = 1650.

a) Pa3e/iuM YHCAA He KpaTHbie TpeM Ha BE TPyIINH,
Te KOTOpHIe NAKT NMpH JeJieHHH Ha 3 OCTaToK 1, H KOTOpbie
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Npy JeJeHWH Ha 3 pawT octaTok 2. 1) 1 = 1; d = 3;
Tn=Z1+d(n—-1)=14+3n-3=3n-2=97, 3n =199,
n=233; Sz =tz .33 = 1497.33 = 1617, 2) y; =2, d =
=3 yp =y +d(n—1)=24+3n—-3=3n—1=98; 3n = 99;
n = 33; Agy = ¥ .33 = 2498 .33 - 100. 33 = 1650.
S = S33 + Azz = 1617 + 1650 = 3267;

6) HaiineM BHauase cyMMy uHcesl KpPaTHbIX 5, a 3aTeM
CyMMy BCeX YHces Ha 3aJaHHOM npoMmexyTke. PasHocTb
BTOPOH CyMMBl W NnepBoil GyneT HCKoMoe uucho. 1) z; = 55;
d=5 Zn =21 +d(n—1) =55+ 5n — 5 = 50 + 5n = 145;
5n = 95; n = 19; Sy = TtIe . 19 = 35415 . 19 = 1900;
) y=5l;d=1 yp=y1+d(n—-1)=514+n—-1=>50+
+1n = 149; n = 99; Sgo = NtLn .99 = 314149 . 99 = 9900;
S = Sogo — S19 = 9900 — 1900 = 8000.

692.]a) 11 =1;d=1;, 2, =71+d(n— 1) =14+n—1=n;
Sn = I_L;zn ‘n= HTn'n; 5Zpnt1 = 8p; 5(n+1) = I%n,
n=10; = zp+1 =n+1=11;

6) zi=1ld=1 zp, =2 +d(n-1)=14+n-1=mn;

Sp=*% -}2-:0: n= 12n_n; Tptl =Sp; n+1= I;n'n; n=2

Tnt1=n+1=3.
:z:1=2; To=5d=22-21=5-2=3; T, =2+

+3(n—1)=2+3n—-3 = 3n — 1. llpu 3ameHe YeTHHX
YJIEHOB MOCJIEJOBATE/NIbHOCTb NPHMET BHA 2; —5; 8; —11;
14; ... npu n = 2kyp, = —Tp, OpH N = 2k + 1y, = Z,;
= Yo = (-1)" .z, = (-1)" (3n - 1).
HcxonHyio nocsienoBaTesIbHOCTb pa3fesiHM Ha Ase, 1) a; =
=2,a2=8;d=az2—a1 =6; A5 = 2oy 4d(n-1) .y = 4+g'24x
x 25 = 1850; 2) by = —5; by = —=11; d =by = by = —11 +
+5 = —6; By = 2490l .y = 105624 . 95 - _1925;
Sgo = Ags + Bgs = 1850 — 1925 = -75.

pl.p3 on 142+4++n
a) :z:inga:sz...‘-;ﬁ‘_I = If3¥5¥---¥2n—1; l) 1 +2”‘ +n;
r1=1d=1; S, = 4——222”'%"—1 n= 2=l = "—L——l"2+1 ;
2) 1+43+5---+2n~-1, 3y =1, d =2, zp = x +
+dk—-1)=142k-2=2k-1=2n-1; k = n;

2y1+d(n—1 2492n—2 2. 142440 -
W‘n= 0 2(_)'n=——‘+; o= N5 x2++4..+n_ =
2
_ 257" 05n%+0,5n—n? _ 0,500,502,
= ——1';2— =T =T ’

206



%)ﬁhﬁ = glt24n = o3t

. : . 1424 '
6) z2.ztgb  .g2n  _ p24446.4In £z2) n _
"'TT_* = fIFEEFs = 1 ¥ n =

Il
—~

3)321—-—82 xo = T,4; d=20—-7x1 = -0,8; zp, =11+ .
+d(n—-1)=82-082+08=9-082>0; 080 < 9;
n< 11,25 = n=11; Sy 22&—19411 164811..462
6) ;1 = —6,5, T2 = —6; d—a:g—a:l—OS :c,,—:c1+
+d(n—1)=-6,5+0,5n-0,5=05n—-7<0; 050 < 7;
n<14; =n=13; Si3= 2—%;1—2‘1 13 = (z;+6d) - 13 =
= —45,5.

-So 221404 . 10 = 5 (257 + 9d) = 100; 2:z:1+9d—
= 20; Sio =2ﬂ+—294 30 = 15(2z; + 29d) = 900; 227 +

2 =20 20d =40
+29d = 6o, { A ted=20 [ 20d=
2z + 29d = 60 2z1 =20 — 9d
: d=2 d=2 o
= { . o_ 92 = - . S40 — Qxl;-39d_40 —
1= Ty =

=20(2+ 78) = 1600. | »
| a) Spp = 2t . 90 = 10(2z; +19d) = 1000;
221 + 19d = 100; Sy = 22434 . 40 = 20(2z; + 39d) =
221 + 19d = 100

=

= 10000; 2z; + 39d = 500
oo 2z + 39d = 500

= ; Tso = T +
T = ___100;19:1 T = —140

+d(n—1)=—140+20 49 = 840;

6) S5 = 2t .5 — 5(24+2d) =05 z,+2d = 0,1;

Si5 = ZHY 15— 15(2; +7d) = —81; 21 + 7d = ~5,4;

{z1+2d 01 [ 5d=-55 {d:—l,l
= = ;

1+ 7d=-54 =0,1 —2d =23

Tso = T +49d = 23—11 49——516 :

a)an—2n+1 a1 =3; S, = uion. n—2"+21+3><

xn=n(n+2) '

6) an =3 —n; a1 =2; Sp = APen . = 2Fm .y = 2N,
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[699.] S, =n?—8n; 21 =81 =1-8=-T;22=5,—-81 =
=(4-16)+7=-5, 23 =S3—52=(9-24)+12 = -3;
d=122—721 = ——5+7 =2;8, 211+d("_1) _14+2(n—1)
xn=n(n—8) =n?-8n= naHHax noc.nenosaTeanOCTb
fiBJISieTCA apH(MEeTHYeCKOH INporpeccHed. rs = x1 + 4d =
=-7T+8=1.

a) Sp=-n?243n; 21 =8 =-14+3 =2, 29
=8 —r1=-44+6-2 =0; d=x29—2x1 = --2; -Sn
— 2m1+d!n-l) .n = 4—2ni2 . — n( _n) — _n + 3n;
ﬂBJ]ﬂeTCH apmpmemqecxou nporpeccueii; S, = 4——“‘*‘“‘ L
X m; OYEBHIHO, UTO KaXmoe caaraemoe Sp 3aaucm oT
n. 6) HeT, B) HeT; TI') He MABJSIOTCA apHPMETHYECKHMH
MpOrpec¢UsiMi, TaK KakK B HX ¢opmynax S, MPHCYTCTBYIOT
cnaraemoe, He 3aBHCSIILEE OT 7.

a) by = big? = 225; by = bjg® = —135; ¢ = 5B =
= —06; b = gg = 625; by = big = —375; bg = big° =
= —48,6;

6) b4--b1q = 36; b5—b1q = 54,
=24 b =8 =2 =16 b = ’-’qz

.'131;:1:2=:L'1q, Tn = Tng™
a) aj =21 +1 ap =2, +1 = xzo¢q" + 1; q—_Lz.

il

i

= 1,5; b3 = %
2
102.

“g‘|a: u
I g<

an—1
m—’ﬂ;,,—ff—— 3aBHCHUT OT 1. => He SBJISETCS TeOMETPHUECKOH
n
Nporpeccueit;
— . - . a — 3z — e
6) a1 = 3z1; ap, = 3z, b = g = g; ABJAeTCH

reoMeTPHYECKOH MporpeccHei;

2
B) a1 = 21% an = zo% 2B = Ziy = ¢® sBasercs
reoMeTpHUYEeCKOl MporpeccHel;

— 1. _ 1. _a — Tp-1 __ 1. -
r) a1 = ;o5 ap = oo g2 = o=l = b; gpaserca reomer

pHYecKo# nporpeccHes,
T1 =715 T2 = 21 +d = 21q; T3 = 71 + 2d = 11¢%;

d=1z19— 7 2719 — 221 = 71¢° — T
= =
2d = 1,9’ — 11 d=1x19— 11
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2_1=2¢-2 1= =1
= ? a = L 2 .= 9 =
d=z19— 1) d=z1q~ 1t d=0

= g = T3 — JIOOHe Yucaa. :
- a) -,;"7 = % = 2 = HABJAAETCH reOMeTpHUecKOoH
nporpeccuei; . ‘
6) 5:’: = ;’T:.}r = % = ABJAETCH TeOMETPHYECKOH Ipo-
rpeccuei;

B) 22l = ("“) =0 +2"+1 3aBHCHT OT N => He SIBASAETCS
reomerpuqecxou nporpeccueﬁ

n
r) gin- = oy a:,‘:_ = b ABAAETCA reOMETPHUECKOH NpPOrpeccH-

€H.
.a)b1=%§=%§:q=%;n=8;bs=b1q7:§§+§;=
=323 18’ .
6) bl—_\/;,q:— 6;n=5;b5—b1q4=\/§-36=12\/6.
[06] by = 185 b = bug® = §; ¢ = f2 = i = 3
q=:t\/§; 1) ¢=+3; b = 135; b2=

= 15V3; b5 = 15; bs = 5V3; b .bs=%=543@;
: 2)q——f by = 135; @——7_—45\/5;_ = :
‘= —15V/3; by = 15; bg = —5V3; by = 5;b8==%=33@.
[707.] by = b1g™Y; bngr = b1q™; bat1—bn = b1g™* (g - 1):

' b>0 :

)b >0g>L{ g—1>0 =bg"(g—1)>0;

™ 1>0
b >0
6) by >0, 0<g<1;{ g—1<0 =>bg"(g—1)<0;
>0
b <0
B) by1<0;¢>1,{ g—1>0 :bzq""l(q—l)<0
: @ 1>0
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o b <0
b <0;0<g<l;{ g—1<0 =>big"'(g—1)>0.
o 1>0 '
a) az-ag =a1-q-a1-¢° = (a1 - ¢*)- (a1 - ¢*) = a3-as;
6) an—3-antg = a1-q¢" *-a1-¢""" = (a1 - ¢"71) - (a1g™*?) =

= dan * Qn45.

| b = b1q™ _1; bm = b1g™ L by = am—"i-r, bp =big" ! =

— qmm_ qn— — b n l-m+1 _ b qn m.

[710.] 2) g = -1 n =5; S =205; S5 = bl L1 = byx

_;
_x—zfa—_g —=b1-333-3=b-§ =204 b1 § -§,b1=27;

by =biqt =27 (-4)' = |
6) 21 =11; z, = 88; S, = 165; 2, = 21¢" ' = 88; ¢"' =

SSn_1=.’121 L-T——-165 88 77—11q1,q—1:1;
4=2% Tz =8 n-1=3 n=4
. — — 21 -1 _ 21. 1
B) xll—nil,q 2 Sn—64a Spn =21 'qq__T—@a X
2) —- _ 21 1\n 2 21 1\n — 3
Xi—rL_;_l =& ((2)"-1)-3=-% (-3)"-1=—&
n n— 5
—%) -——6L4;n—6,1‘6—$1q 1=%'(—l) = " g4’
) ¢ =3 z, = 214" =18V3; S, =26\/_+24 Tp =
18v3; Sy = 2 - Lok = mg=el _"188-m_ 96,/3 1 9y,

- q-1 V3-1 V3-1

(26v3 +24) (V3-1) =54 —zy; 18~ 267/3 + 243 — 24 —
= H4— a:l,xl——Q\/g xn—mlq”" = 2V/3. (\/_)n 1—18\/_
=% n—-1=4;n=>5.

(v3)"

Sn~—4(5n—1 .’1:1—81—3 .1‘2—52—.’1:1—
X 94 3 =15 22 = g g=2 =5 S, =gz -2
=3. 5" = 2. (5" — 1) = noc/e1oBaTe/bHOCTb ABAAETCS

reomerpnqecxoﬁ nporpeccneﬁ. .
n = 15 Ss 64’ Sm — 55 = —-5 S5 b1 gi_—l

E ]

10 5 qg—1"
SIO:bl 1 510—55—1)1 9_112 Eb_le
x(q10—1_q +1)—f15 “br- T —q5 Ssq=Ss§S=
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S |
RS le |
if f""- ot

~}
-
!

(=,

~
Q"
i

=-32, ¢g=-2; S15—S10=1b, -

76'
a)b=1; 9=z, n=25; S5 =

va—n"\

9_1,19__

5_1_ 410 = 510
"9 +1) = gl0.p,. L_q - S5 = 1024

gf—l — z5-1.

-1 z—1"

S g=-z;n=T1 57_51.1‘]__T=;¢7_—_1=§Lﬂ

—-z—1 z+1



TJIABA V. 3JIEMEHTHI
KOMBUHATOPHUKH U TEOPHH
BEPOATHOCTEHA

§ 11. nemeHTHI KOMOMHATOPHKH

30. IIpumepbl KOMOHMHATOPHBIX 3aja4

714.
l‘y.ll A
xorneru
60p
S——cocucku
n bMeHH
rynau1
KOTHETH
—  paccodb
cocncxn
ne bMEeHH
ryJsi

,,:::::::::::;ornerm

MKaHOH xJeb
p -::::::::::f::HCKu
AeNbMeHH
Bcero 10 BapuanrtoB: B3, BM, BII, BC, 3M, 3II,

3C, MII, MC, IIC.

Bcero 12 cnoco6os: AB, AC, AD, BA, BC, BD,
C4, CB, CD, DA, DB, DC.

IMepBan Basa 3 2 1 0
Bropas Basa 0 1 2
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[718.] a) 16, 18, 61, 68, 81, 86;

6) 30, 34, 40, 43,

a) 12, 13, 21, 23, 31, 32;

6) 11, 12, 13, 21, 22, 23, 31, 32, 33.
[720.] 204, 206, 240, 246, 260, 260, 264, 402, 406, 420,
426, 460, 462, 602, 604, 620, 624, 640, 642.
8+7+6+5+4+3+2+1=236 napruii.
2:1142-104+2-9+2-84+2-742-6+2-5+2x
x4+2-3+2-2+2-1= 2(11+10+~-+2+1) = 132
UTPHI.

w T+6+5+4+3+2+1 —28 PYKOTOXATHH.

Kaxapiii yueHuk otpact 24 — 1 = 23 yualuumes
cBOI0 (oTOrpadHio. 3HauWT, noTpeGyercs 24 - 23 = 552
poTtorpadHH.

m Jas xaxxpoi umjnpu CyLIEeCTBYET Bcero 10 pasJinu-
HBIX XOZOB, Bcero kogoB 10 -10 = 100.100 > 96. Konos
XBAaTHT AN BCEX KBAPTHP.

_ 3-4 = 12 cnoco6os.
3-5-2 =30 cnoco6os.
5:6-3-2 =180 KOCTIOMOB.

[729.]a) (‘32%7 + 2a+2b) 2ot = ((a-b)(a+b) + 2(a+bb))

2a , _b_ _ Aabta?-2ab+b? 2a - a+b
Xapte=g = ‘”(_“5—)_2 a+b){a—b a+b + 5 2* 2(a+bj()_5a- X
2a , b _ _atb = tab b _
- X atb ti=s = 2(a-b) a+b + b—a - a+b (a—b a-b
_ a’tab—ab-b2 _ xd-zy? Yy
- a2 —b? =1 6) T—y :1:2-1—112 (z y)z ey
' G ) -—z+2 ao—rzo
- z2+y iz’—y’)(z -y) z-y ~

"a) (2,57 +3) (4x—1)—2,5x(4x+2) < 3; 10z% —
—25:1:+12:c—3—10:1: -5 < 3; 452 < 6, = < 1&;
6) (1—4z)° -8z —-1)(2z+1)>0; 1— 8x+16:z: —16:1: -
—82+2x+1>0;2—-14z > 0; 14x < 2; :1:<
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731. - 6)
a) 40 | ﬁj—
30 4}
20 _ 2 L
10;7 " L] { i.’l;
- 5 10
Lo bbb bisigeilee e z
-8 -6-4-2 " 2 4 6 -2+
y € [15; +00); y € [0; +00);
Yy
B)
ettt T z
-8 -6 —4-2 4 6
sk
y € (—o0; 8].

31. IlepecTaHoBKH

732.
733.| 7! = 5040 maplipyTOB.
734.[9! = 362880 cnoco6aMH.

=120 — 1 = 119 BhIpaxKeHUH.

3! = 6 BapuaHTOB.
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4-3:2.1=4!= 24 cnocobamH.

_735.[ HcxonHoe BbipaxkeHHe He HYXHO YUHTHIBAaTh 5! —1 =



[737.] a) 6! = 720 uncen; 6) 6! — 5! = 720 — 120 = 600
YHCeJI.

- a) 3! = 6 uucen; 6) Uto6m uMCAO OHIO KPaTHO
15 Heo6xolMMO, uTOGH OHO Ohiio KpaTHo 3 u 5. JlioGoe
COCTaBJIEHHOE YHCJIO KpPAaTHO TpeM, TaK Kak cyMMma LHMEp
ero 24 kpatHo 3. CocTaBJjieHHOe YHCJO KpaTHO 5, eCJIH OHO
' OKaHYHMBAeTCsl Ha 5, 3HAYMT, TakHX uucea 3! = 6.

Bcero Takux uncen 4! = 24, nostoMy cymma uucpp
paBHa 24(1+3+5+7)=24-16 = 384.

a) CocTapieHHse iucna Gyny Goabie 3000, ecsn
OHH 6y11y1- HauHHaTbeA ¢ 3 uau 4. Beero pasnnuHbx umcen
HaurHaowuxcs ¢ 3 6yner 3!' =6, a ¢ 4 — 3! = 6. Bcero
6 + 6 = 12; 6) CocraBneHHne uncaa 6yny Goabine 2000,
€CJIH OHH ByAyT HauHHaTheA C 2, 3 wau 4. Beero pasaHyHbIX -
yHces HauuHawmuxcs ¢ 2 6yner 3! =6,ac¢ 3 —3!'=6, ¢
4 — 3'=6. Bcero 6 +6+ 6 = 18. ‘
a) 6! = 720; 6) 5! =120; B) Bcero 6 Takux mecr,
- korga Oser ¥ Hropb CTOAT pAOOM, YHCJIO BO3MOXKHBIX
KOMOHHaLM# pasmeiiedHst WX 12. OctaibHuhe MaJbuHKM
_ CTOAT B NMPOU3BOJILHOM MOpSiAKE, TOTAA BCEro Pas/HYHBIX .
pacnosioxkeHuA 12 - 5! =12 - 120 = 1440.

Bcero 5 passuuHbix cnoco60B ABYX NpeAMETOB pf-
goM. Tak Kak HaM He BaXHO, 4TO B MepBoe aiare6pa
HJIM TeOMeTpusl, TO. PasfIHYHLIX COCOG0B pa3MellileHHsl HX
10. OctanbHele MpeAMETH PacCTaBjeHbl B IPOH3BOJILHOM
nopsiike, 3HauuT Bcero 10 - 4! = 240 cnoco6oB.

743.|3-2! = 6. .

744.| IlocnenHuit H3 5 cOOPHHKOB MOXeT CTOSTb Ha 9,
6, 7, 8, 9, 10, 11 uau 12 mecre. Bcero pasauuHBIX
pacnosioxeHuil c60pHHKOB 8- 5! = 960. A ocTajbHble KHHTH
CTOSIT B MPOH3BOJILHOM MOpPSIIKE, [O3TOMY BCEero Crnoco6os
960~ 7! = 4838400 crocoGoB. '

a) 10! = 3628800 cnocobamu; 6) 5!-5! = 14400
cnoco6amH.

a) 90 = 9-10 peautcs; 6) 92 = 4 - 23 penurcs,;
B) 94 = 2 - 47 He pesuTcs; r) 96 = 6 - 16 neautcs.
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a) 168 = 3-7-8 genutcs; 6) 136 = 8-17 He genuTcs;
B) 147 =3-7-7<3-7-14 penurcs; r) 132 =3-4-11
LEJTUTCS.

748.| a) 15 =15 6) 1 = 510 = %> B) o =41-42=
= 1722; 1) [ifey = 1216 —'5.8 = 40; 1) B = 3028 = 31,5

e) gaig = 3444?’~22 15 = 330.
[749.] a 192,' _10 11-12 = 1320; 6) lg: =13-14 = 182

0! 36! 3536
ot = 3 = 15; 1) siong = = 35-18 = 630;
[ )25' M 2025 _2_ 5.

) 2116 = 216 — 327 €) 35te = T35
[750. a) 6!-5=5!-6-5=230-5! > 6-5!; Gosbie B 5 pas;
6) (n+)!-n=n(n+1)-n! > (n+1)n! Goabwe B n pas.

a—3 _ 6a—18 . _Sa—15 _
a) (02_3a+9 a3+27) * 4a3+108 T

_ a—3 6(a~3) 4(a%427)  aq3.6 4(a®+27) _
a2-3a+9 ~ (a+3)(aZ-3a+9) 5(a=3) — a3+27 5 -
4 .
=35 (a - 3) .
b
6) e’ “*atg _ ablb—a) I+5% _ abb—a) 355 _ ab(b—a),
a+b a._ﬁf_b at+b 1._.%5 atb F'Eb — " atb
o )

7T—3z—-4(3—-15z) <0
a>{ e 4(3-152)

—-6(1+25z)—10z—-4>0
{7—3x—12+6z<0 {3:5<5
= =

=
—-6-152—-10z—-4>0 25z < —-10

2(1,52 — 1) —(z+4) >0 -
—-(2-2)-0,752 <0

{3x~2—z—420 {2x26
== =

0,25z <2
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140 -

i
IEERENSARRN |

R LA A B

i 51 FEOS1 O RN BEET1 I
. 6 8 10 12 14 16

—6r=8z;22-14z =0; z(z — 14) = 0; 2, = 0; z2 = 14;

=0 T9 =14
y = 8z; H .
' y1=0 yo = 112

Ortser: rpadvku nepecekaiTcsa B Toukax (0;0), (14;112).

32. Paameméuus

754.] A3 = -, _24

755.| A%, = 2% b ' =29.30 = 870.

756.| A =1 =4-5.6-7=840.

757. A‘;zz% 9-10-11-12 = 11880.

758.] Ajg =13 =6-7-8-9-10 = 30240.

769.| Ay = 2% =15-16-17- 18- 19 - 20 = 27907200.

1760.]a) A2=5=56= 306)A6-—,_3456 360;

B) A% = 6! = 720.

761.] A3, = 2 _22 23-24-25.26 = 7893600.
762.] a) A4— | =120; 6) A~ A} =J - fi=5-4~
A= 44196 o |
763. AIO—AG-—OF—Q,_%— 544320.

764.|a) A3+ A2 =242 =245 =41=24;6) A3= 4 =12
765.] a) —2 < =1 < 9 —-10<4m—1<10 -9 <4z <

< 11 21<m<23 6)02<123=<04 4<1-5z<8;

3<

5.’n<7 —-7<5:1:< -3; —14<a:< -0,6.
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y—2xz=10 20 =3y - 10
a>{y - :»{m v

Tz + 5y =27 14z + 10y = 54
14z =21y — 70 N 3ly =124
21y 70 + 10y = 54 =15y -5

= .
z=1
0,4z — 0,2y = 0,4 20—y =2

6) y= N Y .
r+1ly =125 T+ 11y =125
y=2z-2 23z = 34,5

= =
z+22x—-22=12,5 y =2z —2
{a:—15

=

767.] a) 5 =12 =74 =28 6) 42 = 101112 _ 99,

B)si_fl}:ﬁ

768. C? = ;[ = &7 = 21.
769.| C§ = ;& = &8 = 56.
770.] C$) = g% = 1334° = 210.
171.|Ci= 2 =12 =28
772.| a) Cilc.:%:T'S,i = 210; 6) Clo=51TO5!!=

75. C%O .C‘% — 31'0';' A j%‘_ — 8-9610 .34

76.| a) 5L= 120; 6) 4! = 24.
777.15!-4! = 120- 24 = 2880. . :
778.| a) 0}10 = 1,0; = 10; 6) C3) = 3% = 2510 = 120;
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[779] a) Ol = giSy = 12141590 — 18%0; 6) A% =
= 43680.
780|A5 A}y=3-3=4.5-8-9-10 = 14400.

[781.] C2 = sy —!','—'ll’! 378; (n — 1)n = 756; n? —
-—n— 756—0 D-—1+4 756—3025 n= 1% n>0
=28 . o . (=3)n-2) _ 1.
1] n— - —
-C4 13C%; Nﬁ_ﬁ=13'21(n—2)"v 24 =2
n2—-2n—-3n+6=13-12; n2—5n—150==0;D=25+4
x150=625.n=5—ﬂ%;n>0;=>n=15.

4
7
k

| \

et

[¢ )
H
=
]
[~
3
OF

\
1
1

a) 22 -052~5<0;, 2205z -5=0;, D =
=025+4-5 = 2025, z = 2208, g = 2, 7, = 25;

=>22-05x-5=(z+2)(z-2,5) <0 npﬂme( 2;2,5);
6)z—2z+124—(z -2 +1)+114= (z - 1)°+11,4 > 0
NIpH N060M 3HaYEHHH T.

zy = 240 y(y+1) 240

P +y—240=0
D =1+4.240 = 961; y——1*31,y1-—15 yz——16
ndH 2) .

1 =16 $2=—-15

Orser: (16;15) u (~15; —16).
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. 24 42=65 =2x—-15
6) Ty N =
2z —-y=15 z? + 4x? — 60z + 225 = 65

522 — 60z + 160 = 0 22 -122+32=0
= . =
y=2zx—15 y=2r—15
~122+32=0; D, =6>-32=4,2=6+2; 2, =4,

=4 -
x2=8;1){x1 2){””2 .
n=-7 y2=1

Orger: (4;—7) 1 (8;1).

(786.] a) 5v2 =1; Vo =1 2= £ 6) V-4 =15
z— 4 =225 x = 229.

ZL‘Q—

§ 12. HayanbHble CBeeHUSA U3 TEOPHH
BEPOATHOCTEH

34. OTHocHTeabHaAA yacToTa cay4yaiHOro

coﬁu‘ma
787. 1028 =0, 9312
788. | 5737 = 51

m HYCTb YUCJO CJI0OB COCTABJIEHHBIX H3 LUECTH 6yKB z.

Torna OTHOCHTeJIbHAA 4acCTOTa MNOABJACHHUHA CJOB 1:1:

50
790. | YHCNO OYKBHI
M ocmee uHCJI0 . ByKB *

791.] a) % ~0,0427 > 0,038; 6) 12; ~0,0366 > 0,026.

7992, | ncio BHINaleHKA opaa
4KCA0 noabpacuiBaHiK °

OTHOCHTe/IbHAs YacToTa nonanaHuﬁ: 0,76; 0,8; 0,84;

0,8; 0 78; 0684 0,86; 0,9; 0§8 OATHOCTb MONanaHus
paBHa: 0,76+0,8+0,84+0, 8+0;8+0 440, 86 0,9+08 _ 7 38 = 0,82.

794.| Henbas.

795.10,9-85=76,5~T77.

796.a) f(z) = 22~ 10217, 2B = 72 = 5; yB = 25—~ 50—
— 17 = —42. ObaacTtb onpefieeHHs (—o00; +00); obaacTb
3HaueHH# [—42;+00); 6) g(z) = Dz>0z—2=0
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3HaueHue $YHKUHH He onpefesieHo. 2) z < 0; g(z) =
= —— =‘—-% O6nacTh onpep,e.neuuﬂ (—oo 0); obaacTs
sHauenuit (0; +00).

[797.] a) 4z — 522 < 0; x(4 52) < 0; z(z ~08) > 0;
= z € (—o0;0) U (0,8; +oo) 6) 9z < —5z; 922 + 5z < 0;
z(9z+5)<0;z(z+8) <0, z€[-35;0]; B) 622 —2—-35 >
>0; D =1+4-6-35 = 841, T = ”;33, T =25 Ty = —2};
a>0; = 1 € (—00; —21) U (2,5; +00).

35 BeposaTHoCTh pannonosuomnux co6bITHI

798.] 420 = 0,08. |

" {799.| Bcero ucxonos 6, npuqu y Kax(noro paa.anHoe
YMCJI0 0YKOB OT 1 mo 6. a) i 5 0) 2 2 — 3.

- Bcero gByx3HauHbIX uyucen 90 CymMa nu¢p pasHa
‘():3 To.mfxo y 15, 24, 33, 42, 51, 60, BepoATHOCTb paBHa

90 — i15°
o 93-3-6 _ 84 _ 28
801.| BepoATHOCTb paBHa 53— = g3 = £7.

802.| ¥ oaHoro Ky6uka ucxomoB 6, y aAByx 6-6 = 36 u
TOJIbKO Y nByx MCXOJIOB CyMMa O4KOB paBHa 3. BeposaTtHocThb
paBHa z= =

Yy OJIHOFO' Ky6uKa KcxoioB 6,-y ABYX 6 -6 = 36, u3
HHUX 7 cJly4aeB, KOrla CyMMa OYKOB KpPaTHa 5 H 6 cayuaes,
Koraa cymma Kgama 6. BeposTHOCTb BuiMrphilla AnApes
<, a y Onera 5.

TBeT: y AHnpes. :

- Bcero Pa3JIHYHBIX KoMGHHaLHit 3! = 6. Bepoa*ruoc*rs
paBHa %

_ Bcero KOMGHHauuu 5! = 120. BeposTHOCTD paBHa :
o 1

806. | Bcero Takux ciioB 4! = 24. BepoATHOCTb paBHa 5. .
[807.]0< P(A)<1;0<P(B)<1; P(C)=1;, P(D)=
- =0.
0<P(A)<1;0<P(B)<1 P(C)=1; P(D)=
= o CQ ’ . Lo
[809.] 5 = o : 2% = vz = 1 = 08
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>

CiCh _ ziim g 1511241231 _ 77

c& T & T AIdariorem T 195 7 0,39.
c3C} _ wm —?' o 81.41.51.7! 14

Cr, 2 T 3rBLaralI2t — 33
C3-C3 _ aman _ 8lalelel _ 8

a) Bcero cywectByer 3! = 6 Bo3aMOXHOCTeH pacrpe-

HeJUTb HOMEDKH H TOJIbKO B OIHOM K3 HHX AHS NOJNYYHT
CBOE NajbTO, a OCTajJbHble HeT. BeposiTHOCTL paBHa %;
6) Bcero cymectByer 3! = 6 BO3MOXKHOCTel pacrnpefenHTb
HOMEPKH H TOJbKO B 4 M3 HMX Bepa He mosiyyut cBOé
nanabto. BeposiTHOCTL paBHa

Spec = (1)*Sapc = S4BS. BeposthocTs pasHa
DEC _ 1 _

il o
NN

ey
816.] 92 =

+b 3_p3 | 14+by _ +b
817.| i - o s (1 - ) = afdm
(a—b)(az+ab+bz) L b1

Y _ _
aain 5 =-1:(-b)=b
y =212 - 6z N 10z = 2z% — 6z N
= | y=10z y =10z

4

22—8x=0 z(r—8)=0 21 =0
= = 1)
7 y =10z y= 10z y1.=0

To=28
9) ¢ 2 .
. y2 = 80
Ortser: (0;0), (8;80). .
4 76 _ nz24+5z—4x420 % _ QN
a) ;% — o35 t 5oz = 0% +:c:’-?—2:5hL — -5 =0
%%‘%gg—'s=0;=>x#i5; 224+2-56=0; D=14+4.56 =

=225 =18 3 = B um z, =7,

6) & 4+ = L. Tz _ 3 _ 1 _ g
236 6—x ~ . z+46° z4—36 z—6 z+6 ’

Tg—3z_18-Trid2 ‘3’;%'67”42 =0; =z # 16; -3z +24 = 0; 3z = 24;

T =8.
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36. ChoxeHnne U yMHONEHHE BepoSTHOCTeMH

0] 3 i = B = b O mefem = &
104+7+548 — 30 — 3’ 10+7+5+8 — 15’
__ 1048 __+1g_+3 : HHH

B} T0+745+8 30 — 5°

[821.] a) 22 = 0,012; 6) 2N = 0,008; B) 1200800
= 0,02.

- U3 ueThipex 6ykB MOMHO cocTaBuUTb 4! = 24 pas-
JIHYHBIX CJIOB, H3 HUX 2 c.noaa C HYXHBIMH Ha3BaHHSIMH.
BeposTHoCTe paBHa 24 15

- Bepoa'rﬂocn; TOTO, 4TO BHIMAJET OJHO OYKa §,
" uto Gonee Tpex 5. HMckoMas BeposiTHOCTb 2- 4 -1 =

824.] 0,03 - 0,04 = 0,0012.

825.| & -2 =4%.
N2 2

2 (35)" = 51 0) (s3)° = &

827.] (1)’ = L.

828.] 1 — (1 —0,8) (1 — 0,75) = 0,95.

.1
2

» 6 _30_5
829. l—ga % =8, .

- Gy _ 34 _1_ 7T _2
l_clil—l; E,_i}f,!!—l 33~ 33

JonoanuteabHble ynpaxHeHHUA K riaee V

UTo6bl YHC/IO Gbiio KpaTHO 10 OHO JOJXKHO 3aKaH-
4YMBaTbCs Ha 0, Ha NEepPBOM MecTe MOrYT ObiTb BCE UH(PHI
kpome 0, a Ha BTOpoM H TpeTbeM JioOue. [ToaTomy Bcero
YeThiPeX3HauyHBIX YHCeJ KpaTHbX 10 — 9-10- 10 = 900.

832.|1)¢c, 3,33 2)3,¢,3,3.3)3,3,¢, 3.4) 33, 3.

833. | 11444, 14144, 14414, 14441, 41144, 41414, 41441,

44114, 44141, 44411.

|834 910 BCe YHCaa, KOTOpble HAYHHAIOTCA C 2 HX BCEro
3! = 6, u KoTophle HayHHAIOTCA ¢ 3 HX Bcero 3! = 6. 3HauMT
Bcero 6 + 6 = 12.

a) [Mocaennsis uudpa momKHA GuITh 2, a OCTaljibHble
Jio6bie. Beero 3! = 6; 6) [Mocaennss udgpa no/KHA GbiTh
4 ‘uay 2, a ocTagibHbe Jobbie. Beero 3!+ 3! =6+6 =12
a) 100 = 50 - 2 = penutcs; 6) 305 = 5-61 = He
aendtes; B) 1550 = 5- 10 - 31 = menures. '
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= 15.
m a) DTo 4KMCaa, KOTOPble OKAHYHBAITCA HA 2 MJH Ha
4. 2. A2 =24 = 4! = 24; 6) I70 uucna, cymma uMPp
KOTOPHIX KpaTHa 3. 4- P3 = 4! = 24.

1! . ol = ;
) Wl = nt1 60 Gy = mEE

) (ntDi(n+3) _ n+3 — 1
(n+4)! T (n+2)(n+3)(n+4) T (n+2)(n+4)"

840.]a) (i =n(n+1) =42 n?+n-42=0; D=1+
= =113, - +1)!-n!
+4-42=169; n = yn>0, >n= 66)‘%;}1%

_nl-1 _ -
=0rat = e = 6,6n M +95;, n=25.

[841.] a) CZ, = 24 = 2 — 276; 6) A2, = 28 = 23x
X 24 = 552.
C6+C2+C3+C4+CG+CG—5|+2|4|+'T§F+
+—|—+3;T+1—6+15+20+15+6+1—63
A =30; 2 = (n—1)n=230; n —n-30=0;
D_1+120_121 n=1&Eln>0 =n=6

[844.] a) A4 = ¥ =3024; 6) A3 = & = 504.
- (845.] C2 = 28; il = nn-l) — 928, n(n—1) = 56;
n?—n—-5=0, D=1+4-56=225 n=1£5pn>0=
= n =8.
846.] C3; - C%, - Cls = 5550 - oh « 1ioey = 7866000.

1
847.] A2, =1,2542; 8L = 1,25 o8 n(n+1) =
=125n(n—1); n+1=1,25n—1,25; 0,25n =2,25; n=9.
848. | a) Cfy = 41,25;. = 495, 6) C}, = 2% =792.
849.|C2.C3 = = 560.
850.| a) OxHo quc.no 111 6) C3 = 5oy = 3 uucna 112,
121, 211; B) CymMa uudp paBHa 6 y BCeX COCTaBJIEHHbIX
qucen KOTOpble cOCTOAT, W3 1) 1, 1, 4. pa3/H4HbIX C3

= 2, 1, = 3. 2) 2, 2, 2 Takoe ogHO uyucao 222. 3) 1, 2, 3.
pa3JHuHEX 3! = 6. Bcero 3+ 1+ 6 = 10.

1851.] a) 14 uncen: 105, 150, 501, 510, 123, 132, 213, 231,
312, 321, 204, 240, 402, 420; 6) 16 uuces: 135, 153, 315,
351, 513, 234, 243, 324, 342, 423, 432, 405, 450, 504, 540.
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a)n—5 51 = 120; 6) n = 10; 10! = 3628800;
n =




'A$,=12A$,;G—T 12(—F,(n-2)(n—3)=12;
n2—3n-2n+6—-12=0; n2-5n —6=0D = 25+24 = 49;

n=33ln>0, =>n=6.

=& A
Al = 1443 5 By = 14§"—‘5§, n(n-1) =
=14(n—4); " —n—14n+56 = 0; n2 — 15n+ 56 = 0;
D=152-4.56=1;n= 8, n="7, H.rmn-—8

a) 14C*2 = 1542 ,; 14 - = 15x
xﬁ, Tm—-1)n = 15(n—4)(n— 3) 7n - =
-—15(n -3n-— 4n+12) 7n? — Tn = 15n% — 10571 + 180;
8n? — 98n + 180 = 0; 4n? — 49n + 90 = 0; D = 492 — 4x

x4:90=961; n = 49%—'31 = n=10; 6) 6C" 3 =1142_,

) m"ll n3,,'n,—11 E

5) 13CH = 7034 18- ity = 7 it
13(n+2) = 7(2n+1) 13'n,+26'— 14n + 7, 'n,='19;
r) 2105 = 1L 2 s = 11 B
21(n+2)= 11(2n+1); 2In+ 42 =22n+ 11; n = 31.
B nepsom 4, Bo BTOpOM 4, B TpeTheM 2, B 4eTBEPTOM
2, B IATOM 3, B 1IECTOM 2, B CebMOM 2, B BOCbMOM 3, B
neBATOM 2, B pecsitoM 1. a) 0,4 > 0,2; 6) 0,4 > 0,1.
a) Bcero 4 xocTH, B KOTOPHX CyMMa O4YKOB paBHa 6.
BeposiTHOCTL paBHa —;—8 = %; 6) KocTeii, y KOTOPHX CyMM
OYKOB paBHa 5, TPH, KOCTEH y KOTOPhIX CyMMa OYKOB paBHa
4, TpH. BeposTHOCTH paBHBI .

2
E Bcero nony4HTes Ai’ = 4 = 24 uncna. a)

3
6) 2 24—12’ B) 74 24 —4!—3-

[859.] a) 3% 6) B2 = 32 '
- Bcero 19 qnce.n ot 1 1o 100, B KOTOPBIX €CTh UHppa
6, MO3TOMY BepOSTHOCTb PaBHa 10{’0019 0,81.

225

8 AnreGpa, 9 kn.



!STO HoMepa: 1, 5, 7, 11, 13. BeposiTHOCTb paBHa

4!

S
%—_=fg
S6L] G = - 3 =
a);%:%%:%;@;lg:é:ﬁﬁ,a)é:%o.
[866.]a) & =2 = 1.6) L =223 _1

867. %—g, 6n=12;, n=2.

868. | [TycTb GesibiX WIAapOB B MeLIKe 6bmo T, TOTAA KpPaCHbIX

2z ¥ cuHHX 24 — 3z. [lo ycaosuio 2‘”—4 3 8z=24; z=3.

BeposiTHOCTb TOr0, 4TO BHITAHYTHIH Hayraj iiap OKaxeTcs
5

CHHUM 24-3z 15 __

2 — 24 8
.| Takux HoMepoB Bcero 13, MOTOMY BEpPOATHOCTb PaBHA
= 0 26. .
870, | (1) =1

871. (10) —000001

872.| a) HosxHo Bbimacts 1, 1, 1. BepoATHOCTb paBHa
(é)“‘:i6 6) HomkHo Bmimacth 1, 1, 2; 1, 2,1; 2, 1,1.
3-(8) =35 = 72'3)3()‘*'3()3:%")3()
+3-(3)°+3-(3)° +6-(5)° =15-(3)° = 7
.| BeposiTHOCTb BbIHTpHILIA Y MHLIH: 3- (%

1
316 BeposiTHocTb Buiurpeima y Koctu 3-(3)"+3- (
3HallHT, ILAHChI OLlHHaKOBbl

3’ =80 3=




YIPAJKHEHUS I
IIOBTOPEHHS KYPCA 7-9
KJIACCOB

Boruuciaenunsa

a) &5 2=%(—1§,)r(llpﬂﬂ)c—'~% %—%i~1?+6~
_ - m)(1—m _ 2 m)(1-m) __
'——5110 6) Sm;:lm - m(3m—1) » IPH T = 35 S Bm-1) .
_ 55 _ 5 1022—542 __ 5(2z2-4?). _ _
- -%_% - ) 3;+yﬂ - z+y npu = 14, y =
5(2z%—y* 5(3,92—2,56

=—1,6.(:+yy)a——;c( "205) 534 r)2]'lpn a = 1,5;
b=10;C=—2;m 1512 — 3~ —‘1 .

‘ Cpennee apudMeTHUeCKOe

18+18+19+20+23+24+24+25+25+25 _
10 s

Mona psana 25, mennana 2324 = 235 pasmax 25-18=7.

[877.] a) (1 - 0,4) (1,3 10000) = 7800 p;

6) (1 ~0,4)(1,3x) = 0,78; 1 — 0,78 = 0,22 => UeHa CHH3U-
Jacb Ha 22%. ,

Hafinem ckonbko rpamMm Boam B pacTBope 200 x
- x 0,6 =120 r, Torna coan 200 — 120 = 80 r. Torza npu
no6asnesun 300 T BOARI KOHLIEHTpaLMs CTaja 2008f300 =
= 0,16 = 16%.

a) [lycte pacteopa 6uuio T r, Torja B MEPBOM
pacraope 0,15z r coau, a BO B'ropom 0,45z r conu. KoHueH-
.-Tpalus NOJY4YHBUIEroCA pacTBopa —Ll—w.— 0,3 = 30%;
6)) Ilycte nmepBoro pactsopa Gbl10 r Tor,ua BTOPOro 2%,

B nepsoM pactBope 0,3x r cosu, a Bo Bropom 0,15-2x = =

= 0,3z r conu. KoHueHTpauus nosyyuBlIerocs pacTsopa

%ﬁf 0,2 = 20%.
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[880.] IMycTb BTOPLIX CAMBOK GBIO Z T, TOFAA NMEPBLIX 3.
JKHMpHOCTb MOMYYHBIIMXCH CAHBOK 2L 30402z _ 03202z
= 992 _ 125 = 12,5%.

a) 1,05-(1,05-8000) = 8820 p; 6) 1,05-(1,05- 8000+
+ 2000) = 10920 p.

a) (VI5+V10) - 2v5 - 5/12 = 2(5\/§+5\/§) -
-5V12 = 5(v12+2V2- V12) = 10v2; 6) 2Y0=2Y% = 2y

x%@ 33@' B) (2v12 - 3v3)° = (43 - 3V3)’ =

=3 ) 10=5v3 . 10+5f 100—10y/3+25-3+100+10/3425-3 _
10+5v/3 10-5v3 100—25-3 -
=304
M (5-2v6)° — (3V2—-2v3) (4V2+8V3) = 25 —
—20f+24 24 24\f+8v"+48—73 36v6.

[884.] ) YY1 ” —m——\/t=\/7;

3z+x 4

6) \/7+\/A—ZTD/7 = \/;{;—24 l12: Vol

[885.] a) \/1_9——6— = m =
= /(IO -3)’ = VI0 - 3;

6) V23 —8v/7 = V16— 8V7+ 7=y (4d— V7)) =4— V7.
a) Mpu z =1+ 2 39:2—69:—5=\:;£1 5«/5)2

~6(1+v2)~5=3(1+2v2+2)-6-6 9+
+6v2-11-6v2=-2; 6) Mpu z = 5+ 1; £=25 =
— 5+2vB+1-4/6-1-5 _ 5

V5+1-1 \/5
887.] a) 0,373 + ( %) +(-05)2- 3+ (1) .6=10+
+ +4 3+6= 3,_,—2 21 +3+6="28 =15};

"2 610 1 -2 9 1

z —() (-—7—) $1-025"2.16 =2 -9+ 1 —16x

. +d=—6 d=4
n = a5 =a1 +14d = —-10+
a; +2d = -2 10

+ 14 -4 = 46.



889. | ;o =1 +d=x1+12=-24,71 = -3,6; S10 =
= Zmtdn-l) = 5(=7,2+1,2- 9)-—18

-62 bl‘]—‘_32’ b3—b1q _16’ q—' 16 - 32 = -2

b= ba=big"" = - (-2)!' = -32.

- Zy --.'1:1(] = —-5271 -32; z; = 64; S =$1'g;0_—_11 =

1
— 210~ 1023 2 _ 341 _ 405
_64'2'1"—_64 1021 3= & =428

20! 7! ‘ 1 — 1.
892. a) T8 1}9 20 = 380; 6) {5 = gm0 = 7o
B) I ! = 50; r) —,0—,=__6';"gf'510=7.4.g

! 5112—110 2 = 220.

[893.]a) & = zis = 3% <107% 6) 18 =11-12.13- 14x
x 15 = 360360 > 10°.

894.] a) 5! = 120; 6) 5! — 4! = 96.

895.| 4! = 24. ' '

896.] a) Cf, = 74, = 495; 6) A}, = 1 =11880.
897.|C3,-CE = 1,07‘ 8 = 8810, 78 _ 3360.
898. | BeposTHoCTB 'roro ln‘o HsaH Bunrpaer MpH3 §
TOro 4TO He Buurpae-r = ,

899.] a) 1; 6) 1i8) 4 -=-g- r)'5.§=g. ;
900. 31[ = m. .

901.]a) §-3-3=1:06)2-2-§=%8)2-3-2=%

30
150

a\h—

ToxaecrBennnie npeoGpasoBanus

[902.] a) (x-2y)(z+2y)+4y2=m2—4y2+4y2=a:2;

6) (2a—-3bg(2a+3b) - 302 = 402 — 9b? — 3a? = a? — 9b%;

B) (5z —1)* + 10z = 2522 — 10z + 1 + 102 = 2522 + 1;

r) (3y+42) — 82(3y —- 2z) (3y+4z) (3y + 4z —82) =
= (3y +42) (3y — 4z) = 9y? — 162%;

n) (m — 2n) (m?+ 2mn + 4n?) + 6n3 = m® — 8n3 +6n

_m3_2n3

e) gcz+4d)(c —4c2d+16ar2) A (ct—1) =c® +64d® -

~S+E=64d®+¢% A

929



%) (3z — 4y)® — (2z — Ty) (4z + 2y) = 922 — 24zy + 16y% —
— 822 — 4zy + 28zy + 14y? = 22 + 3032,

3) 2z(2z +3)% - (2z - 3) (42% + 62+ 9) = 82% + 242 +
+ 18z — 823 + 27 = 242% + 18z + 27.

a) 8z2(z —4) — (2z — 3) (4a? +6:v+9) - 17
823 — 3222 — 823 4+ 27 - 17 = 10 — 3222 npu 2
0,5, 10— 3222 = 10 -8 = 2; 6) 4a?(3a—2)
— 3a§a—1)2 2a—)(2a+5) = 12a% — 8a? -

— 3a(4a® —da+1) — 4a® + 25 = 12a% — 124% + 25
— 12a3 + 1202 —3a—25—3a npH a—3325—3a=
= 15,1; B) (9z2 —3:z:b+b2)(3a:+b) 9z (322 —b) — b3 =
= 2723 + b — 272% 4+ 9bx — b® = Obx; npu z = ;,
b— 3 9%z = —2; 1) = (3z — 2y) (3x+2y)—x(3x+2y)
+2my(5x+2y)—x(3z+2y) (33:—2y 3z — 2y)+10x y+
+4zy? = —122%y — 8zy? + 1022y + day? = —22%y — 4xy?;
npu z =0,5; y = —1; —22%y —dzy® = 0,5 -2 = —1,5.
a) (a+2b) (a—2b) (a® + 4b?) = (a? — 4b%) (a® +
+4b%) = a* —16b% 6) (z—1)(z+1) (22 +1) (z* +1) =
(@ 1) (@4 1) (24 1) = (1) (@ 1) = o
1, B) (a-— )(a+2)(a —2a+4)(a2+2a+4) =
ad - 8) (a 3+8)—a —64; 1) (c? —c— 2) (E+c—-2) =
=(2-2-¢c)(-2+¢)=(E-2° - =c' -4 +4~
—c? =ct-5c% + 4.
a) 1223 -32%y—18zy? = 3z(4x?—zy—692); 6) 42—
—6a+3003=—6a2(a2—5a—7); a?—-5a—-7=0; D=
=25+4-7=25+28=53; ¢ = 25 - 4242 _ 6ot +
+30a3:—6a2(a—§i7‘/5—_3) (a—-@ﬂz@ ;

B) 8ab— 1da — 12b + 21 = 4b(2a—3) — 7(2a — 3)
= (4b—-17)(2a—3); 1) 22 — bz — 9zy + 45y = z (z — 5)
—9y(m—5)=(w—5)(w—9y)

a) z* — 25y% = g —5y) (=% +5y); 6) 4b?
—- 0,01f = (26-0,1¢%)(26+0,1c®); B)  8a®

+c = (2a+c)(4a®-2ac+?); 1) 2% - 27

= (*-3)(z%+323+9); 1) 9ab® — 16ac?
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= a (9% -16c2) = a(3b—4c) (3b+4c); e) —20zy® +
+45:c3y=5:ty (922 —4y2) = bzy (3= — 2y) (3= + 2y).
[907.]a) 22 —2—42=0; D =1+4-42 = 169; z = 1,
' ——6 To=T, =22 -1 —-42=(z+6)(z —T7); 6) ya+
+9y+18—0 D=81-4-18=9; y= =28,y = _¢;
yo=~3; =y +9y+18 = (y+6) (y + 3); 8) 812%+ 18z +
+1=(9z 4+ 1)% r) 16b2 — 24b+9-&4b 3)% )61: —z—
~1=0,D=14+4-6 = 25; x—‘ ;L = 5; a:2-~—%;
= 62 —z-1= 6(:1:—5) (z+ 5 = (2c-1)(3z+ 1),
e) 3a2-13a-10=0; D = 132+4 3-10 =169+ 120 =
=289; a=1887. 5 =5 gy = % =322 - 13a— 10 =
=3(a-5)(a+3)=(a~5)(3a+2).

21a3-6a%b _ 3a’(7a—2b) _ 6m3+3mn?
a) Yoabo 2at = =Galta—20) =% 6) omInimn

_ 3m!'2m2+n ) _ B) Z 2 -2mz+3z—6m _ 2(z+3)—2m(z+3) _
— mn(2mé+4n?) — z%4+2mz+3z+-6m z(z+3)+2m(z+3) —
— z=2m. ) %2.1—201; 5 20(4b+1)-5(4b+1) _  24-5.

z+2m? 4ab +a-2 a 4b+1 —2b(4b+1) — a—2b'
) 1602 —8ab+4? __ . (4.1—11)2 _ e) 9z2-25y2
A) T16a2-67 = = (da-b)(datb) 4a+b’ _92:!+30:ry+25_7y =
_ (3z—5y)(3z+5y) 3z-5y. ) a2-3a a(a—3 —
- (3z+5y)2 = 3z¥5y° a?+3a-18 — @—3)(a+§5 -

. a . 4z2—8z+3 _ (2z—1)(2z—-3) _ 2z-3. m2+4m—5 _-
= a+b’ 3) Em= = @F1)@z=1) ~ 2 H) TriTmiio =

= (mT2)(mt8) = mi2-

-a)——!_7 2243=T; 28 =4 =2 L=}
= 2t - 3+2ﬂ—3+2 =40 2 tacsh _ 3-4% “5=3;
45=8‘ —2" 2,=> L=y = %=§,

st

' z;l 2z 6-—-::+3—:t:2—:c -3:2 9 N
a) TSz x5+3o: -9 = T z(z—3){(z+3) T’

' +2 — @y+1)B—y)+Hy+2)(y+3)— (,,+3)(3-,,)
°) ‘2”75 NEN FFE—) =
+3—y+y°+3y+2y+6+y2~9 _ 10y 10 .

y(y+3)(3-y) = y0-y%) T 932
B) ¢ "+16a+12 2-3q 3
a3—-8 22424 a—2

_ 2+16a+12 —(2~3a)(a—2)—3a2—6a—12 _
- (a—2)(a%+2a+4)

— —2a%410a—2a+4+322—6a .. a2+2a+4 — 1
(a—2)(a%+2a+4) (a—2)(a®+2a+4) — a—2’
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) o2y dPis 1 . 4b464+4b2+18—4B246b-9 _
w=grs 86427 BT S50

(2b+3)(4b2 6b+9) 1 6b+9

a.b! 16a , _ 2065 _ 4b% b2—16 __ 4b2  (b—4)(b+4) _ 4p3-16b2.

a) 563 ‘a%b+4aZ? — Ta "b+4d — a b+4 - a ’
6) L 3z—6y __ _;5 3@-2y) _ _ 3z .
1’2 41y+4y 14‘_1/2 (z— %y)? 2::y—-4y3 ’
—125 (P 5)(P*+5p+25) _
B) 57 52+5p+25 P2+EpT25
l") 9m2—12mn+4n? 3m+6n — (2n—3m)?
3m3+24n3 2n-3m — 3(m+2n)(m2-—2mn+4n2)

% 3(m+2n) __ 2n—-3m
2n—-3m = m2-2mn+4n?-’

a) L=z 24z, 24—6z _ z(z—4)  (T—z)(=+7) _ z-7.
2247z 49—-z? ~ zZ(z+7)  6(d-x) 6 °

6) Loloy . 4-y _ pu—Htd)  y@t9) _ _YwHe) _
2y+18 © 249y 2(y+9) 4—y 2
+4 2.
B) (a+b) —2ab . a®4b? _ a®42abtb%—2ab _ab  _ b.
' 4a? *Tab T 4a2 ‘23 T dar
r) 885 (c+1)’—c _ S(c=1)(cP+etl) | _13(c+2) _
c+2 ° 13c+26 c+2 E42¢+1—c

=65(c— 1) = 65¢ — 65. ‘
) (TR — el - Iyt

=(7m‘2)_m_2). 2__ 2(-m) _ 10-2m.

m—2 m—-3 ~ m-3 m—3
at+5 . a+2  _ 2(a+8)) _ a+5 .
6) aZ-9 * (02 3a+9 a3427 ) T @29 °
(a+3)(a+2)—2a—16 at5 (a+3)(a®-3a+9)
(a+3)(aZ—3a+9) = (@¥3)(a—3) ' a?+2a+3a+6—2a~16
— a+5 . a’-3a+9 _ _a®-3a+9 __ a?-3at9.
T a—3 a®+43a-10 T (a—3)(a—2) - a2——5a+6’
B) a:+2 2 :1:—14 Lz+2 1 1:2—-4~—6.1:—:i:+14><
z—2 3226z ) ' 6z z—5 3z(z—2)
X 6:1: 1 _ o, _ 2*-Tz+10 2 .
z+2 -5 (:c+2)(ac§—7:c+10) z+2’
) (2, — 2=3).18 _ 22 _ 12c4(z—=3)° 18 _ 2@ _
9—z2 9+3c z+3 33—z 3(3 z)(z+3) =+3 3—z
_ 1224226249 o _ 2¢ _ _6(@+3)® _ 2z _ 6-2z _ 9
(3—:!:)(:n+3)2 3—x (3—z)(z+3) 3—z 3-z ’
1 9m2_6m+1 _ 1
a) 5+ (1235 + 3m+1) 6m7+10m =37t
+ 9m2+3m+2m—6m? (3m—1)? + m(3m+5) _ 1-3m
(3m+l:2(l 3m) 2m(3m+5) 2 3m+1 Zm(3m+5)

6m+2 — 6m+2 — 3m+1 ,
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) T
. zy—z’— s —y?—2?\ _ 2 __ —z2-y2
z(z+y)y—z) ° zy(z+y z+y ~ z(zty)(y—-z
zy(+y) _ =z Yy _ .z _ gmf—-ggﬂ’ — ¥tz
x ﬁ%’ Tty vz Tty Y=z = 5’-_2”
2a%+3a 3a+2 da—1 _ a—1 _ 2a+3
B) 2a— (4a5+12a+9 2a+3 + 2a-3 a 2a-3x
% 2a2+3g3a+)@a+3) + o=l a1 1
(2a+3)* 2a—3 a = Z2a-3%
x a’j;3a-6a2—90—4a- + da-1 el _ —4a2—10a—6 + da-1 _
2a 2a—3 a 2a+3 2a—3
a1 _ 402—9 a-1 _ a—at+l __ 1.
a 4a§—9 a a  a
a’-2a~-3 _§ _
I‘) 02+2a+1 + 02-20.—3) ) 1=

— .a2—~2a-3 __ 1 _ -9 a—l
= ((a+1)2 ary) eyt 1= (a+1)3 =N

at1)a-3) 4 _ 2?10, 1__ 4 2a%-10—a®*-3a~2 _
a+ — a+l a+2 = a%+3a+2
a?—3a-—12.
“ame3) (m+3)
3(m+3 m3—3m?2 _ 3(m+3
1) m2+3m+9 + (m+3)? ) (m3—27 +a ) ~ m44+3m+9 +

+ m2(m—3 3mim2+3m+9 3(m+3) + m?
(m+3) T m- 3)(m§-+3m+9; m2+3m+9 me+3m+9
m iSmiQ 1
m#4+3m+9
e) 9z248 + 4 Y. 821
2751 3:1:-1 9z%+3z+1 3z+1
— 92248-9x2—3z—1412x—4  3z—1 _ 9z+43 _
- ﬁx~1)@f+3m+15 "3z+1 T Bz+1)(9z2+3z+1)

= G-

a)a+b=6;ab 3; a?+b? = (a® + 2ab + b?) —2ab =
" =(a+b)?—2ab=62—-2-3=236—6=30; 6)c+——25
A+t =(F+2-Lctt)-2=(c+i)’-2=25"-
~2=6,25-2=425_ ‘
a)’a2'+2a+2=(2+2a+1)+1 (a+ 1%+
+1>1>0; 6) 222 - 2zy +y? = (2% - 2zy +9°) + 2° =
=(z -y +z2>0.

2) (47%)° - (052%y™)" = 2240 - Jraty™S =

= 22%P% 6) (0,250 %%) % . (2a%76)"" = a8 x
x 2~ 1g—5p8 — %g; B) (ézC;’ ) (;02$3y—2) _ 62 4 X'
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12 4416 r) (01& ) . 73 55 v
348 T gy 10a%c8 ~ 10%al0.18

% o
y y
10301218 423
XS T
918.] a) 23 =53 —92.33-5.32 =32(6-5) = 9;
54" 254 _ 100 __ qql. 106" _ — 1E.
0) gogn—t = 427 = "5 =333 B) gmrger = 53 =15,
22n—1,52n+1 _ 22n—152n+1 . 5 . 2 5
I‘) 100™ - 10%" — g — 4.

[919.] a) VI8 = 7V/2; 6) V24 = 2V/6; B) —v/242 = —11V/2;
r) —v/75 = —5v3; 1) 0,1v/128 = 0,8v2; e) 0,4V/40 =
= 0,8V10; X) z > 0; V1222 = 2-2V/3; 3) /1832 = ~y-3V2;
1) V5at =a?. /5.

" [920.] a) 10v3 = V/300; 6) 0,1\/'=\/m; B) —3v5 =
= —V45; 1) 0,240 = —1,6; 1) z > 0; zv3 = V322
e) y < 0; yv5=—/5¢2.

a) V50z + 32z — 98z = 5v2z + 4V/2z —
— V22 =2V22; 6) (Va+v2) (Va- v2) - (va-v2)x
x\/’_a—2—a+\/§&—\/§&-2 B) (VT +7)° —
—(\/5—\/’) =z+y+2/Ty — ¢ —y+2/7y = 4/7¥;
) (V3= i) (& + VAT +1) =22 - 04

[022.] o) 3555 = i = 5

6) -3z=6 3(z—2 3(‘/__‘/_)(‘/—+‘/_)—3\/5—3\/§;

VeV {\7_;/‘ B \/_\/‘+f\/_
a/a—1 -1 _ (Va-1)(a+va+1) _ .
B) aivatl = ardarl = at+/a+1 =va-1;
r) b=vb+1 __ b=vbtl _ b—v/bt1 1.
b T (V) +1 (Vo) (b- Vb+1) Vb1’
) 2EWY _ (V3) +(v9)° _ (VEHI)(aty—yEY) _ THy— /77,
VEyty VIVE+HY)  IVEH) vy
e) oVl _ _ VelVevd) e

c\/E—d\/- (ve— \/E)(c+d+\/— ) c+d+Ved'

[923.] a) ;2 vz 'AC 6) Lsaz?b-

B) 4 4(\/‘+1) 4£+4
Vie— 1 - (s/’—l)(»/'+\} -1

) T-3/§ _ 2yz-3y
2z +3\/‘ @vVz+35)(2vz-35) ~  4a-9%y

- a) y = VE-vVE+E) _ VEH 1 +
I\/_ VZH(VZ—-/Y) vZY vy
+ \}_ i + AC
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b _ (/a-VB)(va+vh) _ La- b _ L b _
6) ifwa Vab(y/a+vb) w: “Va < %

a ’

YpaBHeHHUS M CHCTE€Mbl YPAaBHEHHH

a)3z(z—1)-17=z(1+ 3x)+1; 32 —3z—17 = z+
+3z°+ 1; 43:——18 z=-45 6)2z—(z+2)(z—-2)=
=5-(z-1)7% 2r—22+4=5-22+2x-1; 4 = 4
= z moboe uucao; B) 3l = 223, 155 + 5.= 42 — 6;
llz = —11; z = —1; r) 1g3+x =2l A2 p -3+
+6z = 42 —2— 12+ 3z; —3 = —14 = ypaBHeHHE€ He HMEeT
KOpHe#. ‘
1926. | IycTe paccrosinue or ¢epMu 10 cranuun S. Torma
TIeKOM HeTp JOHAET A0 CTaHLHH % Y, a Ha BeJocHnese
foeneT 3a F4O Men = 2 u. £ =
.S’(“fm6 S = sl)g 3—64KM
OtBeT: 6,4 KM ' :
(027.] Tlycts ckopocts moesna z km/u. Torma 4 5T =
= 4 (z + 10); 4,5z = 4z+40; 0,5z = 40; = = 80. Paccrom-me
MeXAy ropoaaMH 4,5 - 80 = 360 xm.
OrtBeT: 360 KM.
[lycTb cKOpoCTb newexoaa T KM/4, TOr4a CKOPOCTb
Besocuneaucta (z + 8) km/u. 3wauut, (1,5+0,5) -z +
+ 1,5(z + 8) = 26; 2+ 1,5z + 12 = 26; 3,5z = 14; = = 4;
z+8=12.
OrtgeT: 4 KM/u H 12 KM/u.
[Tycte BTOpOE uHcsao z, Toraa mepsoe 1,5z, Tpe-
The¢ x + 10, H quBepToe 1,52 + * = 2,5z. 3HauHT,
stlietetl0dnse _ 1) 5 6y 4 10 = 46; 6z = - 36, = = 6;
15:v—9 x+10—16 2,5x = 15.
OTBeT 9, 6, 16 u 15,
IlycTh HyXHO 10GaBHTb T IPAMM BOJbI, MeEPBOHa- -
4YaJbHO B pacTsBope BOAb 6bu1o 0,8 -300 = 240 r, a coan .
60 r. Torma o = 0,08, 60 = 24 + 0,08z; 0,08z = 36;
z=450r.
Ortger: 450 r.

2. §_ S _ 2.
+3 5§ 1= %

ala
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a) 2,512 +4x = 0; z(2,hz+4) =0; 1) = = 0;
25z, +4=0; 2,519 = —4; 3 = —1,6.

OTBeT: 0Owu-1,6.

6) 6y — 0,24 = 0; 6y2 = 0,24; y?> = 0,04; y = £0,2;
B)02t2—t—48—0 t? — 5t—24—0 D=25+4-24=
=121; t—5=t11 t1—8 tp=-3; 1) 31u2+3u—3—0

Ru?+3u—3=0;10u®+9u—-9=0; D = 814+4-10.9 = 441,
—=9+421

U= 5550 U = 0,6; uz—--15
[932.] a) 2% — 10z +31 = —5; 22 — 102 +36 = 0; D; = 52 —
—36=25-36= ~—11 < 0; HeT KOpHe#, ’l‘aKHX 3HayeHHH T

He cyulecTByet; 6) x2 —10w+31_-6 z? - 10z + 25 = 0;
(x—5)°2 =0, =z =5; B) 22— 10z + 31 = 55; z2 —
“10z-24=0, D, =5 +24 =49, 2 =5+ 7, 7; = 12;
To = —2.
m yPaBHeHHe uMeeT X0Ts 66l 0AMH KopeHb TpH D > 0.
a) 10z2 — 10z + m = 0; D—}02——4Om—-100 40m =
=10(10 — 4m) > 0; = 10 — 47 > 0; 4m < 10; m < 2,5;
6) ma?+4dz ~2=0, Dy = 2 +2- m=4+2m 20
= 2m > 4 m> -2 B)3w2+mw—5 0 D =m? +4x
x 5.3 =m? +60>0npu aobom m; 1) 2x2 —mz +2=0;
D m2—4-2.2=m?2-16 > 0; m2>16 = me(—oo0; — 4]u
4; +00).
m YpaBHeHHe He UMeeT KopHe# npu D < 0. a) kz?+8z—
—15=0, D=82+4-15-k = 64460k < 0; = 60k < —64;
k<—18 =>k<—-1%; 6) 622 —-3c+k=0; D =32—-4-6x
xk:-—9 24k < 0 =>24k>9 k>8, B) 5024+ kr+1=0;
D =k?—4-5 = k?—20 < 0; = k? < 20; = ke(—-2v5;2v5);
r) 722 —kz —1=0;, D =k2+4+4-7 = k% + 28 > 0; Takux
3Ha4eHHH 'k Her.
[935.] a) 0,3z (2 + 13) - 22 (0,9 - 0,22) = 0; 0,322 + 3,9z —
—1,82+0,4z2 =0; 0,722 + 2,1z = 0; z (z+ 3) = 0; z; = 0;
z9 = —3; 6) 15z(:c+4)——w(7 05:1:) —05(10 2x);
1522 +6x — Tz + 0522 —5+2=0; 222 —-5=0; 22 = 2,5;
w—:i:\/_
B) ‘2”’—+‘L—z—31—z,3(4x2+4z+1)—25z+25=75z
" 12224125+ 3 252+ 25—T5a = 0; 1222—882+28 = 0; 322~
~22r+7=0; D; =112-3-7 = 121 - 21 = 100; z = 1110 “im
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T =1 T2 =7, T) Q%%Z_;—I_S=z2; 4(92% + 12z + 4) —
— 11z — 55 = 442%; 3622 + 48z + 16 — 11z — 55 = 44z%
822 — 37 +39 =0, D=2372-4-8-39 =121; z = 3£,
=3 n=%=18=1}

1) @——{Z—%: = M2 522 _4544) - 30z =
= 3 (42 + 28z + 49); 527 — 20z + 20 — 30z = 122 + 84z +
+147; 722 + 1342 + 127 = 0; D = 1342 - 4-7.127 =

= 14400; = = '—13%4*—1@; Ty = -1, 22 = ""2T§44 = —18%;

e) &= 4o =7— @20 3(52 125 + 36) + 24z = 168
— 8 (42% — 4z + 1); 322 — 36z + 108 + 24z = 168 — 3222 +
+32z — 8, 3522 — 44z — 52 = 0; D = 22% + 35 - 52 = 2304;

+48. - 9. —
2:=T, x1—2, 272—"'35.

IMycts wHpHHa yyacTKa Z M, TOTAAa JUIMHHA T + 15
M. z(z+15) = 700; % + 152 — 700 = 0; D = 15 4 4x
X 700 = 3025; z = =185, 2 > 0; = 7 = 20; z + 15 = 35;
2(z+z+15)=2-55=110.

Orser: 110 MeTpoB. v

[Iycts Bcero yuenukoB 6uisio n. Torga n(n—1) =
= 600, n®—n = 600; nZ—n—600 = 0; D = 1+4-600 = 2401;
n= l%; n>0;'=n=25

Orser: 25. _ .

[938. | [TycTs uudpa epuHHu, AByX3HA4YHOrO uYHcAa  + 3,
Torga uMgpa gecarkos z.(xr + x+ 3)(10z+ =+ 3) = 70,
(2z + 3) (11z + 3) = 70; 2222 + 6z + 33z + 9 = 70; 22x2 +
+39z—-61=0; D=392+4-22-61 = 6889; z = =248,
z>0=2>z=1z+3=4.

Otget: 14. \

939.|1 ra = 10000 M 2. [TycTh MeHbIIMIi KaTeT TPeYroibHH-
Ka paBHsieTcsl z, Toraa Goabuui a:+'20.%a: (z + 20) = 2400;
x? + 20z — 4800 = 0; D; = 10% + 4800 = 4900; z = —10 +
£70; z > 0; £ =160; 4 20 = 80; no Teopeme Ilndaropa
THnoTeHy3a pasHa /602 + 802 = 100.100 + 60 + 80 = 240.
OTsert: 240 M. )

(o0 o) %y - o5, = ity et - s =g

| 3
22-22—-3 _ . (z+)(z-3) _ . - _1- 70 _ 17 __
. z¢-9 T 0; z4-3 =0, =z =-1;0) z2—1 z—4 —
— 3z 70 17 3z __ 0: 70  _ 17z46843z°—-12x __ 0:
- k]

z+1 7216 z-4 z+d =V _16 z2—16
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=82 8e4d _ ; 32lk5a-2 _ (; 332 4 5 —2=0; D =25+

I4—

1
+4‘3'2=49;:E=—_g6:h7; = —2; ;1;2=%;

B) 3, 5 _ o 3etD'-5E-2-u(s-a)
(2-z) (z+2)* zi-4° (z-2)%(z+2)°
=0 32241224 12— 5224200 —20—1422+ 56 =0: —162243224-48 =0:
2’ (:c—2)2§:c+2§2 * (@-2)%(z+2)° ’
T4—2x—3 — 0 z+1)(z—-3) _ . — . —
__2__2' - - ’ - = b -
@22 (z+2) 0 e2zr2) 0, == Lz
=3%r) 2, L _ T _ —q dz+27+22 1447z _. ().
A ’ . 4—z% 2(:c—41l( 21:1::)+4:c - 2z(2-z)(2+x) T
z°+13z—14 __ . (z—1)(z+14). —1- — —14-
2z(2—z)(2+z) _10’ 2:c(4-5:c7) s> =1 3= _14’ 5
— . 1 _ 1 _ —
n) 25t = 2z+6' (z-3)(x+3) z(z—3) 2(z+3)
=0 2c—-22x—6-3x%4+9z __ 0: 3229246 _ 0: 223242 __ 0:
’ 2z(z%—9) - 0 2x(x2-9) ' 2z(z%2-9) T

z=1)(z-2) _ A 1. . 2 _ 1
Smlé_—m)—o’:’wl—l’m—?’e)r_? =t
4

+ =0 2r4+2—x2—-2z~144—4x _ 0: z244z-5 _ 0:
= = Aoy, -
(z+1)? ’ (1-z)(z+1)? ' (1-z)(z+1) ’
z—1)(z+5) _ A. . _F.
U@ — 06 T="5 _
2 3 - 15 . Az—20+3z2+152—30xz __ .
)K) 2452 + 2x-10 —  £2-25° 2z(z+5)(z-5) =0

3x2-112—-20 _ Q. 2 — 0 _
2:27'*5%;?) =0;, 3z —11.’11 —-20=0; D = 121 4+ 4x
x3-20 = 361; z = %; Iy = 5 He TMNOAXOAMT, Tak

KaK 3HaMeHaTeJb obpaiiaetcs B 0. zp = —13; 3) ﬁ -
1 _ 29 . 15z2—45x—x—34+58x __ 0: 15224122-3 _ 0:
6z2-18z ~ 27-3x2° 6z(z<—9) - 6z(z¢-9) —

50 +4zx-1=0; 21 =-1; 22 = 3.
[TycTb nepasi Gpuraga BuinosHAT paboty 3a £+ 5 4,

TOraa BTOpasi Ty e pab6oTy 3a x 4. Ilepas Gpuraga 3a

1 1
4acC BbINNOJMHAET Z45 4acTb pa60'rb1, a BTOPaH z° 3Haqm‘,

%+$:%;x+5+x:?2—'g55’5;' 12z + 30 = 22 + 5z; 22 —
—7c-30=0; D ="7>+4-30 = 49+ 120 = 169; ¢ = 13,
>0, =z=10; z +5=15.

Otser: 15 4 ¥ 10 u.

[Tyctb ckopocTb mepBoi aBTOMaluHHb = + 20 KM/4,
TOraa BTOPOH x KM/4. 45 MHH = 0,75 4. 3Hauwr, 1% =
= 2805 +0,75; 180z + 3600 = 180z +0,75z% + 152; 0,752% +
+ 152 — 3600 = 0; D = 152 +4-0,75- 3600 = 11025;

xz:%@;x>0;=>x=60;x+20=80. '
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Otsert: 60 kM/u ¥ 80 KM/u.

m ITycts ckopocTb Jofky paBusiercs x. Toraa 2% +
+275 = 9, 362+3-36+36x—3-36 = 5z%—45; 721 = 5.’1: —45
52% — 720 — 45 =0; D = 722 + -5 - 45 = 6084; r = 12218,
>0, =>z=15." :
OrBer: 15 KM/u.

IlycTb CKOPOCTb TeueHHs paBHseTci T KM/4. 3 4

18 14 180—18z | 140+14z _
15 MHH = 3,25 4. 17z + 1005 = 3:25.-Tg0=27 T To0-oF =

3%‘"%%?- 320 — 4z = 325 — 3,252 1822 — 162 — 20 = 0;
=16°+4-13-20=1296; z = &3, s > 0, z =2.
OTBeTZ 2 KkM/u.
HYCTh CKOpOCTb KaTepa B cTosiyeH Boje paBHsiETCH

T KM/‘-I. Torna, z+5 + 75 =92. 80 753:-—515%22:15 75 120;
150z _ 160. _15z __ 16 151: 1622 -400.

22—25 — z° 72-25 — =z z(x2—26) — z(x?—-2 5’ = 400;
x>0, =>2=20.

Orser: 20 KM/u.
Myctb Toxa b AOJIXKeH Obla 06pa63'rbuaa'rb B yac

240 _ 240 60 60z+120 _
ne'ra.neﬁ Toma - —z+2+4 —z+2+1 oy o)

m+”+2, —z%—;i@ _0 = z2 + 2z — 120 = 0;
D=2214-120=484; z="22, 750, > 2 =10.
Otser: 10 neraned.

_ [lycTb cOTpynHHK Ha6HpaeT OOLIMHO B JeHb T crpa-
. Torsa, 10 = 15 1 1; 10523180 — oy 228,
452150 = 0; = 22452750 = 0; D = 25-+4-750 = 3025;
z==558 2 >0; z =25
OtBet: 25 cTpaHHU.
[948.] Mycrs TYPHCT PacCuHTEIBAN eXaTh O cxopocnlo
o o Torsa, 5Ty + BOS = 18 S I = 1

e = B 20 = 12007 2 = 60; 2+ 10 -

OtBer: 70 KM/u.

[TycTb ckopocTb BeJIOCHMEAHCTa PaBHAETCH T KM/'-{
TOr/la CKOPOCTb MOTOUHKJHCTA (z+18) KM/u. Toraa, — = +18 +
+1,25 =821, 60 4 195 = 39 60z + 1,25 (22 + 18z) =
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= 39z + 702; 1,2522% + 22,5z + 21z — 702 = 0; 1,25z2% +
+ 43,5z — 702 = 0; 5z2 + 174z — 2808 = 0; D; = 872 + 5x
x 2808 = 21609; z = =8TEMT; 2 > 0; = z = 12.

OtseT: 12 kM/uy.

- [TycTb ckOpoCTb TIpy30BHKa paBHaeTca :c Toraa

CKOpOCTb aBTOMOOHJA T + 5. 11:) 545 = 45 +0,9; I+5 45 +

+0,5; oEs = i35y Odoidie, T5z = 45z + 225 +
+0,5z2% + 2,5z; 0,522 — 27,5z + 225 = 0; 22 — 552 4+ 450 = 0;
D =552 — 4450 = 1225, o = 38435, g, = 45; 25 = 10.
[951.] a) 42% — 1722 +4 = 0; 22 = a > 0; 4a2 ~17a+4=0;
D =172 -4.4.4 = 225 —Uig—lé,a = 4; a2—4, 1)
=242 2)z==16) 924+ 7722 -36 =0, 22 =a > 0;
9a +77a—36 = 0; D = 77> +4-9- 36 = 7225; a_—7}g85;
a>0; =>a—§ :>.7:——j:§

B) 20 — 922 -5 =0, z° =a >0, 2a2-9a—5 = 0;
D=9244.2.5=121;a=81 >0, =2a=5 =z =
=45, 1) 62 522 —1 =0, :1:42=a20; 6a’—5a—1=0;

D=5"+4.-6=49%a=%0>0,2a=1; > z=+1

[952.] a) 2(52 — 1) + 352 —11=0; 52 — 1 = a; = 222 +
+7a-4=0; D=49+4-2-4=8l,a= 759, a; = —4;
a2—2, 1) 52 —1= —4; 52 = -3, z = —-0,6; 2)5w—1—2,
10z -2=1; 10:1:—3 z=03; 6) (z2 +a:—3) + 1222 +
+122-9=0; 22+ -3 =0a; = a?2+ 122+ 27 = 0;
Di=62-27T=9 a= 643 a, = -9 az = =3; 1)
’+z-3=-9224+24+6=0, D=1—4-6<0; Her
KopHeil. 2) 22+ -3=-3; 22 +2 =0, 2, =0; 29 = —1.
[953.]a) z~1622 = 0; 22 (22 — 16) = 0; = 21 = 0; 22 = 4;
x3=—4;6)m=x3;m3ex=0;x(xz—l);o; z =0
zy = 1; z3 = —1; B) 1,223 +x=0; xg1,2x2+1) = 0;
z=0;r) 04z = 2% 04z — 23 = 0; z° 0,4z — 1) = 0;
1 =0; 22 = 2,5; ,ZL)IIJ3+6.'L' —16:n—0 :r(x +6m—16)=
=0; D1~32+16—25 z=-3+£5 =>1,=0, 25 =
=-8 z3=2e) st +2°—62°=0; 22 (22 +2-6) =0,
22 (z-2)(z+3)=0,21=0; 15 =2; z3 = -3; x) 23+
+22=92+9; 22+22-92-9=0; (z+1)(¢?-9) =
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=0; 7y = —1; 2o = 3; 23 = —3; 3) 22% + 8z = 2% + 4;
2:v(a:2+4)=z2+4' 2r=1; x =%

-a) 1% = 1; 28 = 8; z =2 6) 1000:1:3+1 0;
1000z —1 m3——-10100,:c— 10, B) 279: =0,001; 2% =
=0,027, £=03; 1) 5gz* =16 =0; z* =16 - 9; = = +2v/3;
1) 1+2°=0; 2°= -1, z=—1; ) 28~ 16 =0; z® = 16;

[986.] - 6). ¥t
i -4 a) A 4 \ ! :
* I N : |
! T ! AT
i H il
{ \ .
8367 =41=2 ¢ 816104 ~4ﬂ‘ y
BN P I\
; /s ) 4
: 3 .
}
OnuH KopeHb. Her kophe#
B) u r) b\ U‘\
| _ i
: ! ! A\ Y
i 4 Y
ST | v — b i =
e o - e z
‘Bl =e = =N TN A
g B ot > L] ;
‘ ] - f“?'m i
/N
o R 0 0 O A O L 8 1
P 1’“ o
OnvH KopeHb. = - Omm KopeHb
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x =245
y=037
242

Y
6z — 10y =11
Sy +7r =19 10y + 14z = 38



) 5z =y +50
B .
3,4z + 2,6y = 14
y =5z — 50 9,6 = 144
= =
-34z + 13z - 130 =14 y=>5z — 50

2z—y =2y

=3
|958.|a){ 8- f =
3

224y 42y _
. =

6r+3y—2x—4y=2

Az — 2y —3z+6y =09 +4y=9
=>{ T Y Y :>{1' Y

=9-4 17y =34
T Y N y=
36 —16y —y=2

z—y+1 + z+y—1 _'7
I—yr- = =

rT=9—-4y -

smytl _zty-l _ g
3 =

=>{ 52 — 5y +5+ 2z +2y—2 =70

4r —4y+4—-3x—-3y+3=-36

r="Ty—43 {46y=368
=
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z=Ty—43

dr—y=2"

- {

Tz—-3y+3="70 r="Ty—43 -
= =
Tz — 3y = 67

z=1



y=38
= < .
=13

8a—3 =13 8a =16 a=2
= = ;
10-b=5 b=5 b=5
2r -3y=13 | -8y=28 = -1
= 4 = Y = v
2r+35y =95 . 2r =5 — 3y =395

[960.] Haiinem touky nepeceueHus.

5z — 2y =—25 T+y=2
= =
- —4x + 3y =27 —4x + 3y = 27

=2- Ty =35 =5
N v = v =Y .
—8+4y+3y =27 r=2—-y r=-3
a) |yl = 5 6) |z| = 3; B) Tlo Teopeme I[Iudaropa
52+ (=3) = V25 + 9= V34
a) JlaHHas cHCTeMa He WMeeT pelleHHH, Koraa
npsAMble napaaieacHsl. Hanpumep, k = 2,5; b= 3;

6) JaHHas cucTeMa MMeeT (eCKOHEYHO MHOTO pelleHHi,
KOrja npsiMble COBMajaioT. k = 2,5; b = —3;

=4k +b =7
B) v T =Y Hanpumep, k& = 1;
y=10-13 7T=4k+b

b=3.

Haiigem Touky nepeceueHus NpsMbixX

—4x+y=11=? y =12z + 11
3z+42y =1 3z +4x+22=1

Tx = —21 z=--3
= = .
y=2r+11 y=>5

a) 10r — 3y = —45; —30 — 15 = —45 = npHHALJEKHT,;
6) —7x + 9y = 65; 21 4- 45 = 66 # 65 = He NPUHALJIEKHT.
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y = kz +b: a) (0;30),

30=2»% : b=30 b=30
(6;0). = =
0=6k+0 6k = —-30 . k=-5

ypaBHeHHe npaMoil y = —5x + 30; 6) (2;3),

(—2:10) 3=2k+b L [b=2k+10
Tl 10= -2k 4+ b 3=2k+2k+ 10
4k = -7 1 k= -1,75 .
= ; ypaBHeuue HpﬁMOPl
b=2k+10 b=65

y = —1,75z + 6,5.

-3 = 4a+2b a=4-b%
[964.] = =
4=a+b {16 -4b+2b= -3
: b=9,5
= : .
a=—55
col
—3=c : c=-3 c=-3
2 +1 =\ 1 =
0= +p-3 " | jp=3-} b=55
y = 2% 4+ 5,5z — 3; no Teopeme Buera x1x2~—3 =1
= ro = —6.

[lycTe MacTep B nepBuiit AeHb H3TOTOBHJ T AeTale,
a yyeHHK y. Toraa,

w+y=100' z=100—-y
= =
1,2z + 1,1y = 116 120 - 1,2y + 1,1y = 116
0,1y =4 = 40
= y N .
z=100—-y z =60
OtgeTt: 60 1 40 feraneil.
» ITycTb CKOpPOCTH JIerKOBOrO aBTOMOGHJIi paBHAETCSH

x KM/4, a rpysororo y kM/4. Toraa,
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3:0,75z 4+ 20 =5-0,8y 2,25z + 20 = 4y
3,375y + 11,25 + 20 = 4y N 0,625y = 31,25
z=15y+5 z=15y+5

y =250
= .
=280
Orser: 80 1 50 KM/u.
[lycth nepBoHauanbHO YpOXAHHOCTb PXH ObLIO T

{2x=3y+10 {x=1,5y+5
=

=

i/ra, a mueduus y u/ra. Toraa,

20z + 30y = 2300 N 2z + 3y = 230

20-0,2z+30-03y =610 | 4z +9y =610

{4x+6y=460 {3y=150
= =

=
4r + 9y =610 2z = 230 — 3y

= 50 1,3y = 65
= y = y )
z =40 1,27 = 48
Orset: 48 1 65 11/ra.
[TycTb CKOpPOCTb BEJNIOCHNEAHCTA PABHAETCH T KM/Y,

a MoTouuksaucTa y KM/u, Torga,

{2(x+y)=160 .

11 (160 — (0,5z + 2x)) = 160 — (0,5y + 2y)

N r+y=280 :
1760 — 27,5 = 160 — 2,5

y=80—=x
27,5z — 2,5y = 1600
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y=80—x 30:1; 1800
= =
27,5z — 200 + 2,52 = 1600 y=80—-z

r=60
= .
y=20

Otser: 60 1 20 xM/u.
[lycts mepBoro cnnaBa Heo6XoiHMO B3ATb T,
BTOPOroO ¥. - .

Torga 2E%2408T — 0,79.0,67x + 0,87y = 0,79z + 0,79y;
0,87y —0,7%y = 0,79z —0,67x; 0,08y = 0,12; £ = 6L‘l’§ =

OTBeT: B OTHOILUEHHH 2: 3.

[
it .

[lycts nepsoro pactBopa HeoGXOLMMO B3ATb T, a
BTOpOI'O Y.

‘Torna, %28 — 0,42, 0,4z + 0,48y = 0,42x + 0,42y;
0,48y — 0,42y = 0,42z — 0,4z; 0,06y = 0,02z; g— = ?—,% =3.

OTBeT: B OTHOWIEHUH 3 : 1.

e

e e - . z
il | bl
=-05, z9=5 .’l:12~:t07 .’!,‘34'&:‘:’:23
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Q - A

z1,2 ~ +2. 9 T34~ +0.3 | ;'i] ~ —4.1,: .’l,“g %38,1‘3 %03

2 == ey
a){:c +y+8=zxy :>{ y=2z

y—2r=0 x? 4 2z + 8 = 212
y=2z 2
= 2 —20—-8=0,D1=1+8=9,
z2-2r—-8=0
z=1+£3;1) ¥ . 2) ¥ .
y=28 y=—4

Oteet: (—2;—4), (4;8).
6 2—y?=16 [ (z—y)(z+y) =16
T+y=28 T+y=28

8(z—y)=16 —y=2 2z =10

L] 8-y I B N N
T+y=28 T+y=2=8 y=x—2
=35

= .

{y=3

Otgert: (5:3).

=5 ' =5

8) T+y N x+y2
T2 —zy+y? =13 (z+y)* —3zy =13

= Ty = N y = * y =
25 — 3xy = 13 3y =12 Ty =4
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= { n=1 WIH
1 =4
y2=4 |
{ 9 =1 -
Orser: (1;4), (4;1).

' z2;1-y2+3:1:y=1 w;-—-—3y.
r) Y002 1 02 — 042
Jy+z=0 Jy*+y“—-9y° =1

2=1 =1
= y = n WIH
T = -3y T = -3

Yo = -1
172=3 .

Otser: (3;-1), (=3;1).

2r% 4+ 5z — 3y = —12
n) =
2—Tr =38
] 2y=Tz+8
. =
4z% + 10z — 6y = —24
6y =21zr 4+ 24 2y=Tzc+8
= : = ;
4z% + 10z — 21z — 24 = —24 4z2 - 11z =0

4z — 11z = 0; z (4z — 11) = 0; 21 = 0; z2 = 23;

z1=0 :L'2=2%
y=4 | p=13%2"

Orser: (0;4), (23;13%).

2-6z+y=0 2z =iy +1
e) 4 y = 2¥ =
2 —1y=1 22 — 12z +2y =0
L] 12z=3y+6 ) ®=gy+l
2y —3y—-6+2y=0 2y2~y-—6=01
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2y2—y—6=0;D=1+4-2-6=49;y=‘—§—7;

= 2 . Yo = .—1%
T =1 ’ T2 % '
Oreet: (152), (§’~1%)

a){$+xy+y ﬁ{ z + 2y

x—xy+y=1 2xy=10

= = HJIH
=5 :
-1

Orgert: (5;1), (1;5).
20 —y—zy=14 Br+y="T

6) y— Ty N y .
r+2y+zy=-7 o4 2y+zy=—T
y=7-32

= =
w+14‘6$+7$——3$2:_7

=1, : . 322 —2x —21=0;
3g2 — 2z —21=0

= = 1
O SNt
: y =2

Otser: (3;—2), (—25: 14).

2 a2 =34 2 s
B) z2+y* =3 N (@ +v)° — 2xy R
zy =15 zy =15
(z +y)? — 30 =34 (z + y)* = 64
- = . 1)
zy = 15 oy =15



+y=38 ‘=5 z2=3
TTY =9 o HJTH 2 : 2)
Ty =15 =3 Y2=25 '

T+y=-8 T3 =-—3 Ty =—H
= HAH T .
zy =15 Y3 =—5 Yys =3

Orteet: (5;3), (3;5), (—5;-3), (-3;-5).

2 _y2=12 =28 '
r) a4 = T=y =

Ty=8 gé—y2=12

141242 -64=0
:>{y+ y _

. cy2=a>0; a®+ 122 ~ 64 =0;

rT=:

8
D) =6%24+64=100; a = —6+10; a > 0; = a = 4; y%> = 4;

y=2 y=-2
- HJH .
=4 T=-4

Otrser: (4;2), (—4;-2).

. = 72 _ 1
»a){y T 6:1r:+8_=>

x+y:4_
= = ;
4—zr=12>-62+8 \y=4-2

z1 =1 T2 =4
! ; 2 . Tepecekaiotcs B Toukax (1;3),
n=3 Y2 =0 '

T+y=4 =>{ r=4-y N

(4;0). 6) { s

LY==z .
y—1y2=3 2 _4y+3=0 =1

N y—y ]y Y , n ;
z=4-y r=4-y 1=3

=3
{ ¥ ) ; Ilepecekatotes B Toukax (3;1), (1;3).
1,'1 = . . g

Yy =3

251



x? +y? = 2 +y? =4
B) y2 = y =
(x—-3)"+y?>=1 2-6x+9+1y*=1
y? =4 — g2 6x = 12 r=2
= . = =
‘ -6z +9 = -3 y? =4 - 22 2=0
= T . [lepecekalorcs B Touke
y=0
(2;0).
Jr—y=25
976. z—3y=7T , peliUuM nepBue ABe CHCTEMb
2r+ 5y =c

3x—y=5 y=3x -5
= =
r—3y="7 T—-9z+15=7
y=3r -5 {:L'zl
=

8z =8 y=-2
=c=2r+5y=2-10= —8.

1

OtgeT: npH ¢ = -8.

2
y=zx°—z+4
{y 4 :{

=

{m3—9:2+4:z—4=0
=

OrtBert: mepecekaioTces B Touke (1;4).

:
T+ 3y =2 z=2 32 -2y +a=0
= a . = a ‘
Ty =a y T3y =2 r=7



CHCTEMa HMeeT elIMHCTBeHHoe pelleHua mpu D =0;.

392 -2y+a=0;D;=12-3a=0;3a=1a=3."
Otser: npH a = 3.

m Hyc"rb quc.nme.nb Apo6H paBHfeTCA X, a 3HAMEHaTe b
y. Torna,

6y —6y—6zy-+6c—y2+y =0

y=1 —y &8 6y(y—1)
z4l _z _ 1 10zy+10y—10zy—10z+y+y _
vl = . 10 0y (y+1)
Y2+ 6z — 5y =0 6y — 4z =0
= =
2+11y—10x—0 y? — 6245y =0
2r =3 6z =9 .
= =% = Y N
Y’ —6z+5y=0" | y*-9y+5y=0
{ a‘ v 2y '
; ¥y =0 He MOAXOAUT MO YCJIOBHIO
y(y—4)=0
. 4
sanaun. { 7 .
rz=06
Orser: &.

- [ycTs yncauTenb 1poGH pasHAeTCs x, 3H3MEHaTeJ1b

y. Toraa,
=1 _z _ 1 10zy— 10y 10zy+10z+y%—y _ =0
y-1" y 10 10y(y—1)
z4l —z 4 1 15zy+15y— 152y —152— -y =0
y+1 v 5 15y(y+1)
2 -1ly+10z=0 y—5 =0
= v Y = v =
—y% 4+ 14y — 152 =0 L y?—1ly+10z =0
10z =6 =3 '
- T = 0y = T Y Dy = 0 He
y* —1ly+6y=0 yy-5)=0 "
NOAXOOHUT MO YCJOBHIO 3aZaYH. .
=

OTBerT:

({0
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IlycTb KaTeThl NMPSAMOYrOJLHOrO TPeyroJbHHKAa T H
y. Torna, .

z? + y? = 412 - (z + y)? — 2zy = 1681
%:vy = 180 zy = 360
2 2
+ — 720 = 1681 + = 2401
. { (z+9) . { (z+)

: no
zy = 360 zy = 360
z+y=49
ycJoBHIO 3ajaud z+y > 0 =
zy = 360
z=49—y y? — 49y + 360 = 0
= = ;
49y — y? = 360 z=49—y

y? — 49y + 360 = 0; D = 492 — 4 360 = 961; y = 4931,

y1=40 | y2=9
1 =9 ’ zo = 40 ‘
Otset: 40 u 9 cM.

Ilyctb KaTeTbl MpAMOYroIbHOTO TPEYroJibHHKA T H -
y. Toraa,

3(@—=1)(y+2) =50 Ty +2x —y—2=100

zy = 88 Ty = 88
= = =
88 + 2z — y = 102 2r—y=14

y=2zr-14 9
= s 2t —Tr—44 = 0;
2x% — 14z = 88
D =49 +4-44 = 225; 2 = £13; 1o yeqioBni0 > 0;
z=11
= .
y=38

Orger: 11 1 8 cM.
IlycTb nepsuiil paGouHii BHINOJHSAET 32 OAHH A€Hb Y,
a Bropod z. Torpa, 7z + Ty + 9z = 10z + 10y; 6z = 3y;
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2z = y. Tak Kak Bcio paGoTy OHM BHMOJHAKT 32 10 AHeH
u 10(z +y) = 30z To mepBbiii pabouMil BLIMOJIHHT pa6o1‘y
3a 30 nuet, a BTOpO# 3a 10 (x +y) = 15y 3a 15 AHeii.
Otger: 15 1 30 AHe#.

[984 [lyctb nepBoiii paGoydil BHINOJIHSAIET 32 OAHH JAEHb
xz, a Bropoii y. Toraa, 2(z +y) = § (22 +y); 10z + 10y =
=12z + 6y, 2z = 4y, = = 2y. TaK KaK BCIO pa6o*ry OHH
BHIMOJIHAIOT 32 2 AHA ¥ 2(z + y) = 6y TO BTOpPO#H pabouuii
BhINOJIHUT paboTy 3a 6 gueil, a mepBuifl 32 2(z +y) = 3y
3a 3 aHs.

Orget: 3 H 6 nHeil.

985.| a1 = 48,5; d = —1,3; ap, = 48,5~1,3(n — 1) =48,5—
—1,3n+1,3 =49,8 — 1,3n;

1) a, = 3; 3 =498 — 1,3n; 1,3n = 46,8; n = 36; 2)
an, = —3,5, —3,5 = 49,8 - 1,3n; 1,3n = 53,3; n = 41; 3)
-an = 15; 15 = 49,8 -1,3n; 1,3n = 34,8; n = 26,769... = 15
He fIBJISIETCA YJIEHOM JAHHOH MPOTPECCHH.

ayq = a;+d(14—1) = a; +13d = 140; Sy =

atdn-l)  p = 2a4lin g4 = 7(20, +13n) = 1050;-

{a1+13d=140 {a1=10
= i

2a; + 13d = 150 d=10
OrseT: a; = 10, d = 10. ' :
a = ai + 5d = —6_; alg = a1 + 15d =

a1 +5d=—-6 10d = 23,5
= 17,5 ‘ = , =
: a1 +15d = 17,5 a =-51—-6

= { a=23 g a1tais. 16 — 8 (—17,75 + 17,5) =

ay = —17,75

= -2,

a1 = 28; Sps = 2451 o5 _ 95(a, 4 12d) =
5(28 + 12d) = 700 + 300d = 925; 300d = 225, d =

= 0,75.a30 = a1 + 29d = 28 + 29 - 0,75 = 49,75.

OrBet: d = 0,75; azp = 49,75.

[989.] a6 +a10 = a1 +5d +a; +9d = 20, +14d = 5,9; @15 —

—aq = ay+11d—a;—3d = 8d = 2; d = 0,25; 2a;+14d = 5.9;

2a1+3,5=5,9; 2a; =24, a; =1,2; a25—a1+24d_12+

+24.0,25 =17,2.
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as+aig = a;+4d+a;+9d = 2a;+13d = —-9; ag+ag = -

2a; +13d = -9
=a1+3d+a;+5d =2a,+8d = — =
2a; + 8d = —4
5d = — d=— -
° = b Sy = 2utdnnl) g
a1 +4d——2 a, =2

-9)=

9 ag = a1 +2d = 150.a13 = a; + 12d = 110;
a1 + 2d = 150 10d = —40 d=—4
= = .
ay + 12d = 110 ap = 150 — 2d a; = 158
o= 2l 0 5 20 = —d(n—1); 316 =

—4(n—1) n—1=79; n=_80.
_ . _—128 _ 1. 8.
-a)ms—mlq,xl—ﬁ—_mu 155 6) 79 = 7165

UJ/-—’\—N@ Y
‘/.\‘

o~
S
i
&
o
w
i
o
S
o0y
[
Il
oo
o0y
N
fl
Ot
)
[l
H_
ol
o
(=]
Il

[997.] b1 + by = by + big = 30; b2 + b3 = big + big® =
by +b1g =30 b1 + b1g =30

20; 1+ 019 N 1 19
biq + big® = 20 q (b1 + b1g) = 20

q=2% q=3
= 8 = 3 .b1=18;b2=bl‘%=12;
2b1.= 30 b =18



by = (0)? 3=, by - b4 () - ¢° =

g =
81q 3 bi=14; Sa=b - 8L =45,

HepaBencrsa

. P=2(a+b); 28,6 < 2a < 28,8; 50,2 < 2b < 50,4;
B8 < P <792
S—ab = 358,93 < § < 362,88,

- [1000.] a) 4,8 < V7 + V5 < 5 6) (26 -23) < VT -5 <
< (2,7-22), = 0,3 < V7-V5<05; a)572<\/'—<
< 6,21,
a) 0,3(2m—3) < 3(0,6m+1,3); 0,6m — 0,9 <
Bm + 3,9 12m > —48 m > —4; 6) 1.1(5z — 4) >
>02(10:1: 43); 55:1:—44>2:v 8,6, 3,5z > —4,2;
z>-1,2;
B) 10— 5(0,3a — 0,2) > 5~ 10(0,1a +0,2); 10— 1,5a+1 >
>5-a-2 050<8 a<16 1) 3,2(2b+1) +57 < 7,3 —
—1,6(3 - 5b); 6,4b+3,2+5,7 < 7,3~ 4,8 +8b; 1,60 > 6,4;
b> 4;
n)43z—§(28z 06)>3(3w+06)+29w.43a: 14z +
+03>z+02+292; x<0,1; ¢) 2(55m—2)—08m <
< 4,6m—3 (3,6m — 1,6); 2,2m—0,8—0,8m < 4,6m—2,7m+
+1,2; 0,5m > —2; m > —4;
X) g21y+2)(02y 3) - (07y—1)(06y+4) > 83,
0,42y — 6,3y + 0,4y — 6 — 0,42y® — 2,8y + 0,6y + 4 > -
> —83; 8,1y < 81; y < 10; 3) (1—36a)(02a+3)+
+(4+09a)(08a+10)<422 0,2a + 3 — 0,72a% — 10,8a +
+3,2a + 40 + 0,75a% + 9a < 42,2; 1,6a < —0,8; a < —0,5.

[1002.] 2) 42528 > 1 50— 1,1; 4.2+ 22 > 4,50 3,3; 2,52 <

<75 z<3; 6)23a+08<§'—8—°-'t—‘°'ﬁ 4,6a+1,6 < 5,8a+34;

1,20 > =18 a> ~15;

s)-»—!>—z4—ﬂ 2—-20y > 3,6—30y; 10y > 1,6; y > 0,16;
)06m§12<151111525 06n;+12<15ms—25 3m+6<6m—

—10; 3m > 16; m>5

n)13a—07 09a+03 . 1,3a—0,7 03“_01>0 13a___07_

—12a 04> 0; 01a>11 a>11; €) 162°3y+“*;5”<
< —4,05y; 8— 1,5y + 8,8 + 3y < —40,5y; 42y < -16,8;

y < -—04.
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a) 12-?1’5” < 11—30’5”; 24—3b < 55—2,5b; 0,5b > —31;
b> —62; 6) 24t > 25435, 1 4 4 b > 52 4 6b; 5b < ~3,8;

b < —0,76.

[1004.]2) (5 - 2z) (V6 —3) < 0; V6—3 < 0; = 5-2z > 0;
2r < 5, £ < 2,5, 6) (4—+v10)(3z+1) > 0; 4— 10 > 0;
=>3z+1>0; 3z > -1, £ > —3;
B) o2 <0, VB- V2> 0, 2472 < 0; Tz < -2
r < -% 1) 3%’5?->0; Vi—V8<0;, =>4+55<0;
S5z < —4; r < —0,8. ’

2z +3< 18- 3x 5z < 15

z>1
= z € (1;3).
<3

dy+5>y+17 3y > 12 >4

6) Y Y N Yy - y
y—1>2y—-3 y<2

KOpHe#i.

12y —1<3—2 14y < 4 < 2
) v N Yy L1y :=>
Sy <2—-11y 16y < 2 y<gj3
=y € (—o0; 3);

{8z+l>5:c—1 {3a:>—2 {a: —%
r) = = HeT

- 2 1 .

9z +9< 8z +8 z< -1 < -1
KOpHet.
2r+5>3x—1 r <6
a)q £>-1 =4¢ z>-3 =>z€(-3;0).
10z <0 z<0
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6x > 210 5z > —10 z> -2

6){ 20-4<0 ~ ={ 2w<4 = z<?
2z+1>z+4 z>3 z>3
HeT KOpHeH.

[ 2z-3(x+1)<z+8

1007.} a) : - =

. 6z(z—-1)—(2z+2)(3z-3)>0
2 —3c-3<z+8 | '
6x2 — 6z — 622+ 6z —6x+6>0

2> —11 > —5,5 |
= { C = { 7 =z € (-5,5;1).

= =

r<l1

10(z—1)=5(z+1) > 4z - 11
2 —(z+2)(xr-2)< 3z |

{ 10z — 10— 5z — 5 > 4z — 11 =>{ z>4 .
2 —224+4< 3z

(=)

)
=
>

4,

w

z~ 2=l 10 37— 4z +1 < 30
) = =

4x—1—§<10 122 -3 -2 < 30
x> —29 x> -29
=

r<3

=

= z € (—29;3).

r) _ =
F=—(y-1)>3y

18y — 6y — 3 > 24 — 4 + 2y — by =>{16y>23

5y—1—3y+3>9y Ty<2
HET peuHIeHHH.

= -

{3?4—3”%54—2—5“-@/
1
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[1008.] a { (Be+2)*> @3z -1)(Bc+1)-31
(2 —3)(8z +5) < (4 — 3)® - 14

922 +122+4>922-1-31
= =
162% + 10z — 24z — 15 < 1622 — 24z + 9 — 14
122 > —36 x> -3
= 4 = =>ze{-3 -2, -1;
10z < 10 r<l1
0}.
6) (52— 2) + 36 > 5z(5z — 3)
3x(4x+2)+40<4z(3x+7)—4 .
- 2522 — 20z + 4 + 36 > 2522 — 15z
1222 + 62 4+ 40 < 1222 + 28z — 4
5z < 40 r<8
= = =>z€{2 3 45 6
22x > 44 r>2
7}.
a) -5 < im3 o7 15 <4m -3 <21; ~12<
<4m <24; -3<m<6;6)3< 1211, 15<1 -2z <
<55 14< —22 <54, ~27 <z < =T,

B) —11< 25 < -8, —22<2-3p< —16; ~24< —3p <
—18; 6<p<8 r) —02< 342 <2, 08<5z+2<8;
——28<5m<6 056<x<12

a) ~1<05-02r <3 -1<-022<0;0<z<
< 5; 6) 100< 20%;40 < 100 —300 < 20z + 40 < 300;
—340 < 20z < 260, —17 <z < 13.

a) 2 +2r-15<0; (z+5)(x-3)<0;, =>z¢€
€ (=53); 6) 522 — 11z +2 >0, D =121-4-5-2 =
=8l z =1 0 =2 7, =02 =522 -1z +2 =
—5(1:—2)(2: 02)>O = z € {—00;0,2] U [2; +00);

B) 10—3z2 < 52—2; 3z2+52z—12>0; = D =25+4.3-12 =
= 169; r = 5E3; 5, = _3; x2_1-,=>xe( —00; —3] U
U[13;+00); 1) (22 +3) (2 — ) > 3; 4z — 222+ 6 — 3z > 3;
2:v —z-3<0;,D=1+4-2-3=25, =145 5, = —1;

=1,5; = z€(-1;1,5);

IA
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n) 222-0,5 < 0; 222 < 0,5; 22 < §; = z€[-4;3); €) 2% +
+3,62>0; z(x+1,2) >0; = x € (—o00;—1,2) U (0; +00);
x®) (0,2—2)(02+2).<0; (z—02)(x+02) >0, =€
E€(—00; —0,2)U(0,2; +00); 3) = (3 — 2,4) > 0; = (z — 0,8) > '
> 0; =z € (~—00;0) U (0,8; +00).

[1012.) 2) (20 +1) (2 +4) 3z (2 +2) < 0; 22 +8z+z+
+4-322-62<0; 22 -3z —4 > 0; (x+1)(x 4) > 0;

z € (—00;—1) U (4;+00); 6) (3z —2)° — 4z (2 —3) > O;
9% — 12z + 4 — 822 + 122 > 0; 22 > —4; x € (—00; +00);

B) (1 - 6z)(1+ 6z) + 7z (5z — 2) > 14; 1 — 36x% + 3522 —
— 14z > 14; 22+ 14r+13. < 0; (z+1)(xz+13) < O;
=z (-13;-1);r) 5z+2)(z-1)-(2z+1)(2x-1) <
<27, 52% ~ 52+ 22 — 2 — 4a® +1 < 27; 22 — 3z — 28 < O;
(z-7)(z+4) <0 z€(~47)

[1013.] a) 22 — 3z + 200 = (2% — 2z+9) 2 +200 =

= (z—15)2+19775 > 0; 6) —zx? + 222 — 125
= — (22 -22z+125) = ((a: —2- 11z +121) + 4)

_((;,;_11)2+4) =—(z-11)*-4<0.

| 22~-22-3<0 (z+1)(z-3)<0
-Ilﬂla : - = - =
){2:v—5$0 2 <25
€1-1;3 ‘
{7 [ ]=>:t€[—1;2,5].
<25
6) 2 -52+6>0 N (x-2)(z-3)>0 o
22 -9<0 <45
€ (—o0; 2] U [3;+ . '
= ’ (oo] 13; +00) = z € (—00; 2} U [3;4,5}.
<45 .
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9—-z2>0 z2 <9 z € [-3;3]

B) = = .
3_2<0 z>3 z>3

2y2r> 2) >0

ooz =3 D) ¢ +22 >0 - z(r+2)>
- 5z >0 >0

€(—o0; —2| U |0;
_, J €(=00:=2]U[0;+00)
>0

1015.|a){ z? =Tz +6<0 :>{ (x—l)(x_a)ig .

22 —8x+15>0 (x —5)(z—3)

€(1;6

N [1;6] =z €[1;3] U [5;6].
z € (—o0; 3] U [5; +00)

Otger: 1; 2; 3; 5; 6.

{x2+120 {x22—-1
6) = = T €
2 —62+8<0 (x—4)(z—2)<0

€ [2;4].

Ortset: 2; 3; 4..

a) VI2z—4; 122 -4 >0; 12z > 4; z >
6) /3 -0,6z; 3—-0,6z > 0; 0,6a:53;x§5;

B) V16 + 2z —22; 154+ 22 —22 > 0; = 22 — 22 — 15 < 0;
(z - )(a:+3)<0 = re[-3;5]; r)\/ 272 + z — 6; 222+ 2—
—6>0; D=1+4-26=49;z= "1, 7, = —2x2—15
= 2(z+2)(z-1,5) >0; = z € (~o0; —2] U[1,5; +00);

= z € [0; 400).

W=

12—-5z >0 Sr <12
) V12 -5z 42z —1; = =
2r—120 2r > 1
r<24
= - = z €[0,5;2,4]. e) Vz?+4+ /3z—1T,
z2>05 :
2 +4>0
ez =>3x217;x25§.
3x—-17>0

a) 1)z — awboe uucno; 2) = # 2,5; 3) =z > 2,5;

6) 222 +Tr~4=0; D=49+4-2-4 = 81; ¢ = =2£2;
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=05 2o=-4; 222+ 7c—4=2(z+4)(z—-05); 1) z
—.moﬁoetmc.no 2) 2#05; 4 z# —4.3) z€(—00;—4)U
U (0,5; +00); B) 1)z — mo6oe uncao; 2) x — moboe 4HCIIO;
3) z — moboe uucJo. :

PDyHKUHH

O6nacTh 3HaueHui (yHKUHH: [ 2;3].f(-3) =
T15; f(~1,5) = 1,5; F(—1) =25 f(1) =25 f(3,5) =
= —-15 ['papuk nepecekaer ocb Oz B Toukax (—2;0),
(2;0), (4,0). I'padpux nepecekaer ocb Oy B Touke (0;3).

a) f(x)=0; npu z € {—2;2;4}; 6) f(z) > 0; npu
—2;2) U (4;5]; B) f(z) < 0; npu z € [—4;—2) U (2;4).

€

A

8

1) f(x) > 0; npu z € [-3,5;—2,5) U (—0,5;1,5) U
U (3,5;5].2)f () < 0; mpu z € (—2,5;0,5) U (1,5; 3,5).
'I‘lbzl.l\ y 0
a) :
8146714 —22 \ 6 =G 1=HLTS2 2 -3
\ g

.. )
B) -4 r) U
816141752 LR 816442
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[1023.!a)y=5w;y=9x—1; y=1+5z,6) y=-3z+9;
y = —z — 100.

bbb lo

[ :

®DyHKUHE napaJielbHbl.
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N/

D
]

+

7
/

G

DYHKUHH NapaJiiefbHb. PYHKLHH nepeceKaloTcs.

fiozs ] A

4+ QbnacTb ‘onpepesieH!s
(—oo;+00). 1) y = -1,
—z2+3 = -1, 72 = 4
e =32 2) y=1, -2+
+3=1;22=2; z = +2;
3) y =5 -2*+3 =25
z2 = —2 HeT KOpHeH.
1 19 ‘ O6nacts sHavenmii (—oo;3].

—
b—e,, |
el

S

el

: 1) <0522 +z+15 = 0;
1025.| ¥ -2 -3 =0, z
1 = -1, z2 = 3. 2) y
. . >0 nmpu z € (—~1;3).3)y
i il ¥ %" <0 npu z € (—o0;—-1)U
i , U @i+00) )z = 32 =
/ A\ =1=1 % =2 oyuk-
uHa yOnhiBaeT ‘Ha MpoMe-
XyTke -[1; +00) 5) pyHKuus
14 BO3pacTaeT Ha MPOMEXYT-
Ke (—ooj;1]. 6) HauGosbluee
3HayeHHe (PYHKUHH 2.
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$2—4.'L‘—5=0; T = —1;
o =5 y <0, npn z€
ST I w € (-1;5).
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[¢A

R T T vf.m H “ N1
wtLd 4 o

f’

\ o i

f :

A WS

8= =2 ¢ : !

\ / !

e
F - { by

1 : 8T T2 VANEE S M

a) T, = 52 = 50 = —2,5. Y6uiBaer npu z < ~2,5,
BO3pacTaet Mpu z > —2,5; ,
6) :::i, = gf = %. Y6niBaeT npH T > %, BO3pacTaeT IpH
< 5 ‘

B) Tp = 52 = £ = —1. Y6uBaer npu = < —1, Bospacraer

npu > —3;

r) s = %’ = —% = 0,3. Y6nsaer npu z > 0,3, Bo3pacraer

npu z < 0,3.

!

; «T"TT]_“‘%‘W s Lt v g g g s

cT L \ 6) : Y
[1030.] .1\ eff--

|

: t

——_ 1e, et o w 3
0 S POV SO NS fey bn -
E 4 x - T L 1

y>0, mpu z>0,y<0, y>O0 npn <0 y<0,
PH T <O | npu z > 0.
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\ T i !
w0 DV F ) i
61 ‘ !
Y :
\ /
\ A - L .
g e
8146142 2 8 61 —41 T S
; oo
, ! T i
e i B Vi
¢ i . i H i
j | £ \

y=-5c+3 y=2r—-11

Tr=14 r=2
= =3 .
y=2r—11 y=-—7

y=-3x—10
6) 9
. y=xz°—-13x+6

{z2—13z+6=;3x—10 { 22 — 10z + 16 =0

y = —3z — 10 | y=-3z-10
2 —10x+16=0; D; =25—-16=9; 2, =8; 22 = 2;

.‘T1=8. Tg =2
- WK i
n=-3 y2 = —16

) y=-3 +z-3
B) ¢ - )
y=—x"+x—95

y=-zl+z2-5

222 =2 r1=1 | z2=-1
= = HJIH .
y=-2>+z-5 Yy =-5 y2 =7
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—

y=4r24+3z+6

){ y=3z2—-3x-3
422 4+ 32 +6=322-3z—3

{ y=32r2-3z-3

{ 22 +6x+9=0 =>{ (z+3)*=0
y=3z2-3z—-3 y=3z?-3z-3
z=-3

{y=%'

a) y=-2r—4;6) y=—-2x+4; B) y=2z+4;

Y

Y

=

4




1030. Y 6 L
> a)
8161 =g y 8t i &+
B) r) \
. ’ \ (v
[
]
\r‘ N
8146144 2 g &1




3AJIAYM ITOBBINIEHHOH
TPYAHOCTH

225 + 24 —102° — 522 + 8z +4 = (z+1)(2z* — 2 -
- 927 +4z4+4) = (z+1)(z—1)(223 + 22 -8 —4) = (z +
+1)(z-1)(x-2)(2x*+5z+2) = (z+ 1) (z - 1)(z - 2)(z+
+2)(2z+1)=0.

OrseTt: —2; —1; —0,5; 1; 2.

O6uiuit kopeHb 1. .

zt — 428 — 622 - 32+ 9 = (12—3)2—4z3'—3:c.
Mpu z < 0.(z2 — 3)2 > 0. — 4z® > 0; —3z > 0 3HauMt, NpH
z < 022 — 428 — 622 — 3z + 9 > 0. TloaTOMy MHOrouseH
z? — 42® — 622 — 3z +9 He MMeeT OTPHLATEJbHBIX KOPHEli.
x2—(a—2):v—-a—1=:1:2—(a—-2)x—(a+1). Ilo
TeopeMe Buera z; +z2 =a—2; 7122 = —a — 1.(:v1)2 +
+ (z2)2 = (z; +w2)2—2:v1w2 =a2—4a+4+2a+2; a® -
—2a+6=0; a = 5—:‘= 1.

OtBeT: a = 1. ‘
(z—a)(z—b)—ct=2*-bz—-az+ab—c? =z%—
—(a+b)z+ab—c® =0. I'padux PyHKUMH HMeeT XOTs Obl
OAHY OOLLYI0 TOUKY € OCblo z, koraa D > 0. D = (a + b)2—
—4(ab— ?) = a*+2ab+b*—4ab+4c® = (a — b2 +4¢2 > 0.
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z? —4a:+l2a:—8| 1) IMpu = > 4.2% — 4z +
=0;,z2>2z-8= 0D1-—1+8 9, x=1+43;
z=4,y=0.2) Ipn z < 422 -4z - 22+ 8 = 0;

Yy =
-8
4=>
6z+8 = OD1-32 8=1z=3+lz<4;,=>z=2,
0.

@y b 4
il ||Vl\>

Ortget: (4; 0) (2 0).

{ y—z —-Tx+a

y=—3z%+5z -6
{ 2 - Tr+a=-322+52 -6
=

y=-3z2+5cz—6
TpagukH HMEIOT exMHCTBEHHYIO OGUIYI0 TOYKY NpH D=
=0.D; =62-4-(6+a) =36-24—4a =12 —4a = 0;
a=3z=82=15y=-3.(1,5%+5-1,5-6=—5,25.
Orsert: a-3(15 —5,25).

8 + 28 — 4t 422+ 1 = (z4—l)2+x6—
~ 2zt + 22 = (2% - 1)2+z2(:v4—2z2+1) = (:1:4—1)2+, ‘
+ z2(x? 1) >0. ‘ '

1045.| mz? + (m—1)z +m =1 < 0. Ecau MHorousen
MPHEAMAET JHUIL OTPUILATEbHHE SHAUCHHA TO m < 0u

D<0.D=m-1)2-4m(m-1)=m?-2m+1—4m?+
' m<0 )
—3m2+2m+1<0
Di=1+3=4m=", m<0;,=>m< -}
OtseT: m < —3.

y=zil;y€[—%;%]'.

1047.| z2 —3ax + a® = 0; no Teopeme 'BneTa 1+ x2 = 3a;

; 4 —12z+6+a = 0.

+4m = -3m?+2m+1 < 0;

21 T2 = a2
(:cl) + (zg) (x1 + z2)* — 22120 = 1,75.9a2 — 2% = 1,75;
+z22=1,5
7a? = 1,75.a> = 0.25; a = £0,5. 1) { *1 T %2
4 T2 = 0,25

z1=15-2 '
= P71 5ay ~ (22)? = 0,25; 32— 1,570 +
19 = 0,25 . :
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+025 =0, 2022 —306+5=0; D = 15

2_90.5 =
_ 345 _ 3-8
= 125; z, = 0L5/5 5.{ R NI SR
2y = 3=

To = 3+4 5

1 +z2 =—1,5 r1=-15—=z
2) LT = ' 2 = 15z, -
129 = 0,25 122 = 0,25 .
—(29)? = 0,25; 232+ 1,529+ 0,25 = 0; 20x2% + 30z +5 = 0;

_ —3+5
_  1or. o _ =30+ 1=—74
Dy =152 -20-5 = 125; 2o = —72;%{ _3?55

T =
T =3

HJIH
T2

OTsert: '3:‘{‘/‘?’, “3;‘/5 HJIH 3"“4‘5, 3‘4‘5.

5

It

Il
|
w
Al;.nl
e

1048. | 22 — 3,75z + a3 = 0. Ilo Teopeme Buerta z; + z2 =
= 3,75.2122 = a3.

T, = (22)% 1172 = (22)° = a®

s =a; 1 =a’al+a=
=3,75.a2 +a — 3,75 = 0; '

D=1+4-375=16. a = =L, a; = —2,5.a0 = 1,5.

OrBeT: a = —2,5 WK a = 1,5.
x2—2mx+m2—1=0;
Di=m?—(m?*-1)=m?-m?+1=1Lz=m=£1l
{ m+1¢€(-2;4) ___>{ m € (-3;3)
m—1€(-2;4) m € (—1;5)
[1050.] z* + az? +a ~1=0; D = a® —da +4 = (a - 2)%;

—atla— —a+la—2[>0 a<l
2 = aizla 2| | | = =a<l.
—a—|la—2|>0 a<?2

= me€ (-1;3).
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-{ (x+y)(8—x)=;g .

(z+y)(y+5)=

z2 -8z — 88+ 16z + 11z — 2224+ 10=0-

y=11-2z {:i:1=13
= HJH

10 _ 20
== 8-z y+5 =
—2% + 8z + 8y —zy =10
y+5=16—-2x
= =
r? -8z —-8y+zy+10=0
=11-2 "
:{ y=11-2 N

2 -192+78=0

=
{yz——

AP { @+ @ -9) =

y=-15

zy(z—y) =210
3 _ 03 _ T o 2
—y° - + = 447
B bt ety A N
2%y — zy? = 210

x3—y3=657

= =
zy(z—y)=210

N 657xy = 210(z2 + zy + y?)
z3 — y3 = 657

N 657=2lo(§+§+1) .
z3 —y = 657 v

210 (a +1 +1) = 657.210a? + 210 + 210a = 657a;
21002 — 447a + 210 = 0; g = Y7153, a1 =L ap =

420 10°
) {

= a;

wls

H ‘ela

7
= =0,7
o = T =U,y
— % =657 —~0,657y® = 657
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z _ 10 ‘ — —
2 v 7 S y=0Te N
z3 —y3 = 657 0,657z = 657 y=717

Orsert: (—7;-10), (10;7).

:!:2—:1:.2
6) { zy(z +y) =30 =>{ —L+L=§—(5)

Ty
3 +y3 =35 23+ =35

£_1+¥£:Z ‘
=< Y € 6;;—j=a;6a-6+g=7;
3+ =35

602 —6a+6—Ta=0; 6a2 —13a+6=0; a1 = ; a2 = 3;

1) %2% - x=%y . y=3
2 +y>=35 By =35 =2
z 3 3
v 2 Ll rT=3y y=2
2){ac+3—35:{3—5“’-—:’,5:>{ =3
¥y = g d = =
Orsert: (2;3), (3;2).

{ 23 —y® = 19(z ~ y)

B+ =7z +vy)
=>{ (z—y) (22 +zy+y?) =19(z —y) 1 { =0
(z+y) (2®—zy+y?) =Tz +y)



z=-V19
y=+v19 ’ v
2 +zy+y?=19 222 4+ 2y2 = 26
= =
2 —zy+y2="7 2ry = 12
2.y ,2 6 .
+y*=13 =2
rry = T=y =
Ty =6 A F+y=13
6 ? 2 _ 2 =
= = =9 —
T=y = y HJH y
v —13y2+36=0 a:=§ T =
y=33 y==2
WM .
=42 =43

—v19;v19), (3;2), (-3;-2), (2;3), (=2;-3).

1054.

4

4

Y

1)

23 + 233 + 9% = 12 ﬁ{x3+y3=12—33y3

zt+zy+y=0 TYy=-r—y
P+ =124 (z+y)°

{zy——x y
{a: +y3 =12+ 2% + 43 + 322y + 3ay? .
TYy=—-T—y

{xy+xy +4=0 =>{ zy(z+y)=—-4 -

-z —y : TYy= - —Y
{zy =4 .

TYy=—T—

Ty =2 | a:—-:—-% :>‘
Zry+2=0

4
6
v

er: (0;0), (V7;v7), (—vVT;-V7), (V1% -V19),

.
'y



yo=1+V3
(z+3)4+(z+5)4=4. [lycts a = z+4; (a—1)4+

(a+ 1) = 4; a* — 443 + 642 ——4a+1+a + 4a% + 6a® —
4 +1=4; 2* +12a2+2-4=0; a*+6a%2 -1 = 0;
20

{w1=1+\/§ {:c2=1——\/§
HJH

t>0,t24+6t—1=0; D; =9+1=10: t = =3+ 10;
,=> \/— 3 a=+vVV10-3, r=a—-4=+

TBET: V ~vV/V10-3-4.
+) 1=0;(w +o)=L= 1) 2+z=1

z+1‘—1—0D 1+4=05z==559) 52 5
?+zr+1=0; D—-1—4<0HeTKOpHeH
Oter: ¢ = =1EV8,

: +b=3
[ycte ¢z = a; ¥y = b, Torna { @

a3h’® =8

a+b=3 a=3-b b -3b+2=0
= = =
ab=2 3b—b2=2 a=3-b |

Myctb i/% = a; TOorga a+ 1 = 425 a? -

—425a4+1 = 0; D = 4252 — 4 = 14,0625, a =
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z

= A2EITE g gy =d > 1) (Y =
. T
z
¥y

N voLlY 2) 64 =
65y = 130 =128 z+y=130

{y=64 =2 , :
S YT LT . Otser: (2;128),(128;2).
65z = 130 —128

[1059.] Myctb umcavitens npo6u - paBerTcx Z, a 3Ha-

y=a' -1 z=3 =4
MeHaTeJsb y. %>Z i 1) { ) 2) { s
y—-3<m

r=>5
3) . Omeer: 2, 4, 2.
{y=24 8 15* 24

1060. |

r+zy+y=35 r+zy—yz—z=—6

y+yz+z=11 = y+yz—zr—r=4 =

z+za:+:c—7, a:+a:y+y 5

[(z(1+y)-2(1+9) =

'=>'< y(l+2)—z(1+2)=4 =

z(l+y)+y=5 |

(@-2@+)=-6 [==

>{ (h-2)(1+2)=4 =Q y=2 wm
| o- 5 N P

T = -3
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I1063.] [Tyctb nepBbiii paGounii MOXKeT BHIOJNHHTL paGoTy

3a T 4, BTOPOH 3a y 4, TpeTHH 3a z u. [IpousBoguTesbHOCTD
1 1 1

TPyAa nepeoro paGoyero :, BTOPOro 4+ TPeTbero 2. Torza,

pi=2 (BoBoo (a=3y
e IR T A
2+L=1 84102 8.1
x=§y y=175
= -2%.:% =4 £=50 .
524 1 35 z =60

Yy Y
OtBet: 50 4, 75 4 U 60 4.

[lyctb yucho pmecaATkoB z, a eaunuu y. Toraa,
10z +y=2(22+4) +6 N z2+y? —2zy=0
10z +y=4zy+6 10z +y=4zy+6

2
—_— =0 =
(z—y) =y
10z +y=4zy+ 6 11z =422 + 6

T=y T =2
= = .
422 - 11z +6=0 Y =2

OrteeTt: 22.

Yn = n? — [OCJe0BaTeJBHOCTb KBaJipaTOB HaTy-
paJibHbIX YHCeN. T, = 2n — 1 — BCe YJieHbl ITOCJeN0BaTe Ib-
HOCTH HeueTHme. = ¢, = (2n — 1),

1) (n+4)(n—5) > —18; n? —n —20 + 18 > 0;
n“—-n—-22>0; (n+1)(n—2) >0; ne(—o0; —1]U[2; +00);
(n+4)(n—>5) <360; n2—n—20-360 <0; n2—n—380 <
<0; D=1+4-380=1521; n = 1£32; n; = —19; n, = 20;

n € (—oo; —1} U [2; +00)
=n€[-19;20].{ ne[-19;20] = n € [2;20].
neN
$n=(§m51(2—,;|.—1—; $1=%; $2=§%; $3=-5%7.
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Jloka)keM, 4yTO HCKOMasi cyMMa MOXKeT OHThb BhYHCJEHa MO
Gopmyane: 57 ’
Basa wHAyKumMM: n = 1; 25 = 3.

[1peanonoxum, q'ro y'rBepxmeHue Be;lmo L n = k Joka-

XeM ‘U‘" n= k"”l 3tast @ 1)(2k+1)"1' 2k-li1)(2k+3) =
2k243k+1  _ (2k+ %{ +1) _ k4l
=T+ (2k+l)(2k+3) = Qk+1)(2k+3) — (Ck+1)(2k+3) — 2k+3°

dopmyaa noKa3aHa.
zn=a- (1+(=1)™") +b- (1+ (1)),

JluHeliHas QyHKUMA uMeeT BHA ¥ = f(z) = kx + b.
ApupmeTHyeckas nporpeccus xi; T2 = 1 +d; T3 =T +
+2d... rne k; b; d — const.

f(:clg = kx1 + b, f(z2) = k(x1+d)+b—km1+b+kd
f(z3) =k(z +2d) +b=kx; +b+ +2kd; f(zn) =kz) +
+ b+ kd (n — 1). PasHocTb nporpeccuu f(z,) — f (zn_l) =
=kzi+b+kd(n—1)—kz1 —b—kd(n—2) =

1073.| -1, -1, —-1; —1, 2, —4; —4, 2, -1; -3, 3 -3.
1074.| UcxonHas apuMeTHyeckas nporpeccus 1, 1 +d,
1+2d,; reoue‘rpnqecxaﬁ nporpeccus: 1, 1+d+3, (1 + 2d)2
@d+4)?=(1+2d% =>d=3.

OtBer: 1, 4, 7.

1 )

1075.] 1 < <1
2n—1 1.3-5...-(2n—1 -3-5... §2n— ) :

G <L = EEs 24690 <

. —
<1; 9) L35.Cn-1) R € SV IS BN

2-4-6...-2n
> 1, = 1%

-3-5...-

2
>1 M)L

(2n—1
246 M 72

P \/—2—~x/_-\/——"“-
\/—(5\/_9=2; 6) V2+V5 — V2- =

VVa+ V5~ YVa-/5=1.
Z+2V3z+y—4H+7=0,z=-V3 y=4.

r =8 ro = —8
[1079]0 n=-8:{ =8
21 =8 =28
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=14 14—y |
1080.. {x+y+z =>{x y—=2 =

T+yz=19 M4-y—-2+yz=19
{x=14—‘y—z N {$—14 y—=z N
Yyz—y—2z=25 yz—y—z2+1=6

N {z=14—yv—z N {z-—l4 y—2z )
y(z—1)—(z—-1)=6 (y—l)(z—l)—ﬁ
"V y="7 y=3
Ty 2€N6=1-6=2-3, = 1) ¢ 2=2:;2){ z=4;
r=5 =1
y=4 y=2
3) 2=3:;4) =T .
=7 r=35

-(a—1)2>0 a2—2a+1>0; a?+a+1>3a;a >0

3Hauyut, 2 +:+1 > 3; aas b M c aHANOTHUHO. I'[onyqaeM
(a2+a+1)(b2+b+1)(c2+c+1) > 27.

- 1.2-4+2-4-84-+n-2ndn __ 3/24(28+-4n3) _ 2
1.3-9+2-6- 18+ +n-3n-9n — \ 3.9.(25+--+nd) — 3

1084. | 1029.
1’=y3+y2;y=5;a:=53+52=150;y=9;
z = 93 + 92 = 810.
1086. a:+y+a:y+:z:—y+§'= 441; 2a:+:z:y+§=
T =54
= 441; 2 (2y+y2+1) = 441; 441 =72-3% { ;
y1==6
22=98
Ya=2

1087. ] x2 — y? = 45; 92 — 62 =81 — 36 = 45.

OtgeT: 9 1 6.
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/(65 +2)? + 43/(65 - z)* — 53657 —22 = 0.
HyC'rb a=65+zx, b= 65—z, = a?+ 4b* — 5ab =
=0; (a® —ab) + (4b2 —4ab) = 0; a{a—b) —4b(a —b) = 0;

(a—4b)(a—b)=0; > 1) a =b V65+z = V/65—ux;
=>1: 02)0. 4b; 65+ 1 =4V65—z; =>z=63.

é’z’%{%’* 7

/

Z}
7
r) !
Tv IE
L AT
- é : [ ?) 4 T /‘ 2
—%»/ﬂ 11 o - \-2 ‘ I
N/ 7/ 4
a) ) 6) §



[1082.] P(A)=2=1.P(B) = § = % P(4) < P(B) Oner
rpas.

1093.] P(A) = P(B)
1094.| P(A)=¢; P(B)=4; P(C)=1; P(D)=0.
1095. og.gg~0809 |

1096. ﬁ ’ ﬁ ’ % 144'

1097.| (0,6 - 0,7) + (0,4 - 0,3) = 0,42 + 0,12 = 0,54.




OI'JIABJIEHHE

I'naBa 1. KBaagparuunas pyHKLuA 4
§1. PyHKuumn u ux cBoiictBa . . . . . .. ... .. 4
1. Pynkuus. O6aacTb omnpefeseHHss H 06-
JacTb 3HaueHHd QYHKUMH . . . . . . 4
2. CpoiicTBa QYHKUMH . . . . . ... .. .. 9
§ 2. KagpaTHbiit TpexusieH . . . ... ... .... 15
3. KBapparHniii TpexuJieH ¥ ero KOpHu . . . 19
4. PaznoxeHue KBaJpPaTHYHOIO TpexuJeHa
Ha MHOXHTEAH . . . . . . ...... 18
§ 3. KagpaTtuunas ¢yHkuus u ee rpapuk . . . . . 21

5. DyHKuMA y = az?, ee rpanHK u cBoiictBa 21
6. Tpadmku OyHKIMEl ¥y = az’> +n U y =

=alz—-m)® ... ... ..., . 27
7. IloctpoeHne rpagHKOB  KBaJipaTH4HOH
C YHKOMM ... ... L3l
§ 4. Crenennan @yukuus. KopeHb n-it cTeneHH . . 36
8. Crenennas ¢yHkuus. KopeHb n-it crenenn 36
9. KopeHb n-cTemeHd . . . . . . .. ... .. 40

10. Apo6Ho-nuHeitHass GpyHKUHA U ee rpapHk 43
11. CreneHb c pauHoHaJbHEIM MOKa3atesem 46
HononHuTenbHble ynpaxHeHus K rnase . . 48

Inasa II. YpapHenus u HepaBeHCTBa

C OAHOH NepeMeHHOH » 65

§5. YpaBHeHHs C OXHOH nepeMeHHo# . . . . . . . . 65

12. Lenoe ypaBHeHHe H ero Kopu . . . . . . 65

13. Ipo6Hble pauHoHaAbHble ypaBHeHHss . . 72

§6. HepaBeHcTBa c ogHOil nepemeHHOd . . . . . . 77
14. Pewenre HepaBeHCTB BTOPOH CTeNeHH

C ORHOW TepeMeHHO# . . . . . .. .. 77

15. Pewienue HepaBeHCTB METOAOM HHTepBajoB 85

285



16. Hekoropble TpHeMBl pelleHHS LeJblX
YPaBHeHHH . . . .. ... ...... 88
JononuutenbHble ynpaxcHeHus K rnase I[I . 91

I'nasa III. YpaBHeHus u HepaBeHCTBa
C ABYyMS nepeMeHHbIMH 105
§ 7. YpaBHeHHsI C AByMsl nepeMeHHBIMH H HX cHcTeMbi 10D
17. YpaBHeHHst ¢ 1OByMs nepeMeHHBIMH

Merorpapuk . . . . ... ... ... 105

18. I'padvueckuii crnoco6 pelIeHHs CHCTEM
ypaBHEHHH . . . . .. .. ...... 110

19. PelueHne cucTeM ypaBHeHHH BTOpOii cTe-
MEHH . . . . . . v v v e e e 113

20. PeineHne 3agay ¢ TOMOILBIO CHCTEM
ypaBHEHHH BTOPOH CTEMEHH . . . . . 132

§ 8. HepaBeHcTBa ¢ [BYMs MNepeMeHHLIMH M HX
CHCTEMBL . . . . . . . o o vt i i e e 141
21. HepaBeHcTBa ¢ aByMs mepeMeHHbiMH . . 141

22. CucteMbl HepaBEeHCTB C ABYMSl MepeMeH-
HBIMH . . . . . . . . oot 146

23. HekoToprle mNpHEMbl pellleHHS CHCTEM
ypaBHeHHH BTOpPOH CTemeHH ¢ ABY-
MS MepeMeHHBIMH . . . . . . . . . . . 149
JononnutenbHule ynpaxHeHnus K raase II1 . 158

I'nasa IV. Apudmernueckas

U reoMeTpHUYeCKas NMporpeccuu 183
§9. ApudmMernueckas nporpeccust . . . . . . . . . 183
24, IlocnenoBaTeNbHOCTH . . . . . . . . . . . 183

Onpenenenye apudMeTHYECKOH TPOTPECCHH.
¢dopMyna n-ro ujieHa apHdpMeTHu e-

CKOH MPOTpeccu . . . . . ... ... 185

26. ®opMyna CyMMBl TepBBIX 7 4JIEHOB
apudMeTHUECKOH mporpeccHd . . . . 189
§ 10. l'eoMeTpHueckas mporpeccust . . . . . . . . . 192

286



27. OnpenesieHHe FeOMETPHUYECKOH Nporpec-
cuHH. dopMyna n-ro YieHa reoMeTpH-

YECKOH MpPOrpeccHH . . . . . . .. .. 192
- PopMysia CyMMBl TEpBHIX 7. YJEHOB TeoMeT-

PHYECKOH MpOTpPeccHH . . . . . . L. 197
29. MeTon MaTeMaTHYecKoH HHAYKUHH . . . 200

JlononHuTenbHble ynpaXkHeHHs K raase IV . 201

nasa V. daemeHTHI KOMGHHATOPHKH

H TEOPHH BEPOATHOCTEH 212
§ 11. DneMeHTH KOMOHHATOPUKH . . . . . . .. .. 212
30. IMpuMepsl KOMOGHHATOPHLIX 3afia4 . . . . 212

31. [lepecTaHoBKH . . . ... ... ..... " 214

32. PasMemienus . . . . . . e ... 217

33. Couyeranus . . . .. e e 218

§ 12. HauasbHele cBeieHHS M3 TEOpPHH BGpOﬁ’l‘HOCTeH 220
34. OTHOCHTe/IbHas 4acCTOTa CJIy4aiHOro co-

ObTHS . . . ... ... .. DR 220

35. BeposTHOCTb paBHOBO3MO}KHHX cobuTHH 22}

36. CroxeHue W yMHOXeEHHe BeposiTHocTeii 223

JlononHuTebHbIE ynpaXKHeHHA K raase V . 223

¥YnpaxHeHHsA 1Js NOBTOPEHHS

Kypca 7-9 Kkaaccos 227
Boukcnenus . . .. .. ... L. e 227
ToxaecTBeHHbIE npeo6paaoBaHHﬂ .......... - 229
YpaBHeHHs H CHCTeMbl ypaBHEHHH . . . . . . ... 235
HepaBencrsa . . .. ... .......... ... 207
DYHKUHH . . . . .. .. ... ... ......:.. 263

3ajpaud NOBbIMIEHHOMH primocrn 272



WUzpareanctBo «JlanKom»
ladya-book@bk.ru

C. M. 3ax

BCE AOMAIITHUE
PABOTDBI
K YYEBHUKY
10. H. Makapbruena
AJIITEBPA
9 KJIACC

@1roC

dopmar 84x108 t/5;
bymara tunorpagckas. Ieuars opcerHas. 288 c.
Yen. neq. . 15,12, Tupax 10 000 3k3. 3aka3 Ne B3K-04633-13
HsnparensctBo «JlanKom» Mocksa 2014 1.

Ornevarano B OAQ «[lepeas OGpasiiosas tTunorpapus», -
bwan «dom neyaty — BATKA» B NOJIHOM COOTBETCTBUH
C KaueCTBOM IpeNOCTABIEHHBIX MaTepHAJIOB
610033, r. Kupos, y1. Mockosckas, 122
(daxc: (8332) 53-53-80, 62-10-36
http://www.gipp.kirov.ru; e-mail: order@gipp.kirov.ru *



