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1

a) A-1)=-3[0-1)*+10=7;
6) 0)=—3+10=—30*+10=10;

1 1, 4 2
B) fl= )=—30= Y +10=—30- +10=9= .
).f(3) m3) 5 3

2.

0-0,5 0,5
a)f(o)_0+—0,5 “os b

,5-0,5 1
O 5505 2
1-0,5 1,5

B)ﬂ_l)_TO,S " Tos
3

a) (5)=5°-10=125-10=115.

6) f14)=4"-10=64-10=54.

B) (2)=2"-10=8-10=-2.

) A=3)=(-3%)-10=—27-10=-37.

4.

1) ¢(0)=0*+0+1=1;

2) p(1)=1"+1+1=3;

3) p(2)=22+2+1=4+2+1=7;

4) ¢(3)=3*+3+1=9+3+1=13;
POY+P(1)+P2)+P(3)=0"+0+1+12+1+1+2%4+2+1+3+3+1=1+3+7+13=24.

5.
11
a) —5x+6=17; -5x=17-6; x=—5 =-2,2.

0) —5x+6=-3; 5x=6+3; 5x=9; x=1 i
5
B) —5x+6=0; 5x=6; x=1 %

6.
a) x(x+4)=0; x,=0, x+4=0; x,=—4.
x+1 A (k+1=0

0 =0; ;x=—1.
)S—x %—xio g




7.

4
a =1;4=1[(6+x); 4-6=x; x=—2.
) ——=l=16)
0) 4 =-0,5; 4=-0,5(6+x); 8=—6—x; x=—14.
6+x
4 .
B) =0; 4=(6+x)[0; 4=0; HeT pelieHui.
6+x
8.

a) 0,5x—4=-5, 0,5x=—1, x= —L , x==2.
0,5

>

6) 0,5x-4=0, 0,5x=4, x =—  x=8.
0,5

El

B) 0,5x—4=2,5, 0,5x=6,5, x = % , x=13.

>

9.

a) Ob6nacTh onpeeneHns — BCe Yncia.

6) ObnacTh ornpeneeHus — BCe YHCa.

B) 5—x#0, x£5. O06nacTh onpeesieHus — BCe Yrcia, Kpome 5.

r) (x—4)(x+1)#0; x—4+#0; x#4 u x+1+£0; x£—1. ObnacTe onpeneneHus
— Bce 4Hcia, Kpome x=5; x=—1.

1) x*+1=0 — Her peruennii. O6IACTH ONPEIETCHHS — BCE YHCIA.

e) x—520; x=5. O6nacTb onpenaeIeHus: x=5.

10.
6

5x-35

a) y=10x; 6)y=

11.
a) ObnacTb onpeeneHns — Bce Yucia.
6) 1+x#£0; x£—1. ®yHKuMs He onpeaeneHa npu x=—1.
B) 9-+x20; x=—9. DdyHKIM ONpeieieHa Py Bcex x=—9.

12.
a) g(=4)=-3; g(-1)=-2; g(1)=3; g(5)=3;
0) g(x)=y mpu x=1,3, x=4,4; g(x)=—4 npu x=-3; g(x)=0 mpu x=—5, x=0;
B) Haubonbiee 3HaueHne GyHKIMU paBHO 6 MpU X=3; HAUMEHbIIIee 3Ha-
YeHue paBHO —4 npu x=—3.
r) O6nacth 3HaueHul: [—4; 6].



13.

a) D(f)=(-20; 0); B(f)=(-0; ).

6) D(f)=(—o0; 00); E(f)=(-00; o0).
v

=45z

B) D(f)=(—o0; 0)U (0; o0); E(f)=(—e0; 0)LI(0; o0).
) D(f)=(—00; 0)0 (0; o0); E(f)=(—c0; 0)(0; o).
14.

1) y=x": D(y)=R, E(y)=[0;+0].
2) y=x": D(»)=R, E(»)=R.

3) y=+/x : D(y)=[0:+0), E(y)=[0;+00).

15.

2 2 X X X

=— 0)y=——; =—; =—-2; =2——.
a)y N )y N B) 5 r)y 3 n)y 5

16.

IIpu x=0 y=-1, npu x=% umeeM y=0, 3HAUUT, MCKOMasi (YHKIMS
y=2x-1.

17.
a) |x[=3,5 npu x=3,5 wnmm x=3,5;  0) |x| <2 npu x0(-2; 2);
B) |x|=4 mipu x[1[4;00) wmm xU(—o00; —4].

Hanmenbmiee 3HaueHHe QyHKLIMM gocturaercs npu x=0 u passo 0;

HaunOosnblIero 3HadeHus Het; E(y)=[0; +o).

4



1 2 3 45 6x
6) E(/)=(0.5; 8); x0[-1,5; 6]

| x| -1s | -t o |1 ]3]4]5 |6]
y| 8 4 2144241
305 |37 |2
19.
P(20)=2030+20=60; P(40)=100; P(50)=100;

p(60)=—§ [60+140=—40+140=100; p(90)=—§ 90+140=—60+140=80.

Ha mpomexytke Bpemenu [0, 40] Boga HarpeBaercs, Ha [40; 60] —
BOJIa KUIIUT, Ha IpoMexyTKe BpeMmeHu [60; 150] — ocTeiBaer.
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20.

$(0)=15[0=0; s(1)=150=15; s(1,4)=17,5; s(2)=—122+35,5-24=11,5.
sA

30t
204

cecvsecscvclieeaa

1
[
L
v
]
]
1
1
'
]
]
1
[

1 2 t
Benocunenucr 1 4 10 MuH exan B 0qHy CTOpPOHY, HoToM 20 MUH CTO-
71, @ TOTOM | Jac exaix B 0OpaTHYIO CTOPOHY.

21.
a) —0,53x—4)+15x=4(1,5x+1)+3; —1,5x+2+15x=6x+4+3; 7,5x=5;
5 2

75 37

6)  (2x=3)(2x+3)—x"=12x—69+3x%;  4x’—6x+6x—9—x"=12x—69+3x%;
4x*=x=3x7=12x=9-69; —12x=—60; x=5.

22.

a) 6x2—3x=0; 3x(2x—1)=0; 3x=0; x;=0 nmu 2x—1=0; xf% .

6) x*+9x=0; x(x+9)=0; x,=0, x+9=0; x,=—9.
B) X’=36=0; x’=36; X1 ,= + /36 ; x;=6; x,=—6.

r) Sx*+1=0; 5x’=-1; xzz—é. Her pemenuii, T.k. KBajgpar Jr000ro

qrcia OOJbINe WITH PaBSH HYJIO.
o) 0,5x2—1:0; 0,5x2:1; x2:2; xl,zzi\/g; X = \/5; Xy = —\/5.
-0,6 1

e) O,6x+9x2=0; x(0,6+9x)=0; x,=0; 9x+0,6=0; x = T ; x1=—E .



23.

-7+ -7+
a) xX+7x+12=0; D=7*-4002=1; x,,= 7441 --7#l s x=4,
20 2
XZ:_3.
5 ) 2+12
0) x"—2x-35=0; D=(2)"-40I((-35)=144; x, = xX1==5, x,=7.

P .. o7 1 _
B) 2x°=5x 3—0, D—( 5) 4&'@‘3)—49,)&'1’2—7,)&'1— 5, x2—3.

+2
r) 3x’—8x+5=0; D=(-8)*~4[3[3=4; xlng, x=1, x,=1 % .

24,

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

25.

B mpomesxyTke Bpemenu ot 0 jo 13 mMun Boma Harpesanack ot 20°C
1o 100°C, zarem octeiBana 10 70°C B npomexyTke ot 13 no 28 MuH.
Bpewms nabmronenus — 28 mun. HauGonbliee 3HadeHne TemiepaTypbl
pasHo 100°C.

26.

a) fix)=0 npu x=-5; =3; 1, 4.

0) fix)>0 mpu —7<x<-5, -3<x<1 m 4<x<5; fix)<O mpm —5<x<-3 u
1<x<4.

B) f{x) Bo3pactaer nmpu —4<x<—1 u 2<x<5, yObiBaeT npu —7<x<—4 u
—1<x<2

27.

OyHKIMA g(x) ompenereHa Ha IPOMeXyTKe [—5; 5]; Bo3pacTaer mpu
x0[=5; 0) u (2; 5], yosiBaer npu xUJ(0; 2), orpunarensua npu x[=5; 3),
MOJIOXKHUTETbHA TipH —3<x<5, mpu x=—3 paBHa HyIr0. HanmeHrmee 3Ha-
yenue g(—5)=—4, nauboibuee —g(5)=6.

28.

Oyukius umeeT 4 Hyms. g(x)=0 mpu x=—S8; —2; 4; 8.
a) g(x)<0 mpu xLJ[—10; —8)J(—2; 4)11(8; 10].

0) g(x) yoeBaer npu xU(—5; 0)T(6; 10).



a) =0,8x+12=0; —0,8x=—12; x = % —|5

)l

0) (3x—10)(x+6)=0; 3x—10=0, wu x+6=0; T.€. x;=3 % ; x=—0.
B) 4+2x=0 1 x*+520; 2x=—4; x=—2.

T') HyJIeH HeT.

32.

1
a) Y ypaBHernus 2,1x—70=0 cymectByer perenue (x=33 3 ), 3HAUUT,

(bYHKIUS UIMEET OAUH HYJIb.
0) YpaBuenne 4x(x—2)=0 mumeer 2 pewenus (x=0 u x=2), 3Ha4HUT,
(YHKUUS UMeeT ABa HYJIA.

B) Y ypaBHeHUs =0 cymiecTByeT OAHO pelieHue (x=6), cieno-

BaTCJIbHO, (byHKLII/lH HUMECT OAWH HYJIb.

33.
a) fx)=—0,7x+350
1) fx)=0 O  —0,7x+350=0; —0,7x=—350;
=350 _
X = $ =500. 500

2) f>0 O =0,7x+350>0; —0,7x+350>0;
350

=500.

—-0,7x>-350; x<500; x <

E)



3) fx)<0 O —0,7x+350<0; —0,7x<-350; x>500.
6) flx)=30x+10
1) Ax)=0 0 30x+10=0; 30x=-10; x=_3—100 -

g 2)f(x)>0 0 30x+10>0; 30x>-10; x>_3_100 -

—_

3) fix)<0 O 30x+10<0; 30x<-10; x<_3—100 =-

1
3
1
3
1
3
34.

y=8x-5 (k=8>0) — Bo3pacraromas;

y==3x+11 (k=—3<0) — yObIBarommas;

y=—49x—-100 (k=—49<0) — yOpIBaromas;

y=x+1 (k=1>0) — Bo3pacTaromas;

y=1-x (k=—1<0) — yOrIBatomas.

35.

a) y=1,5x—3 — nmHeltHas Bo3pacraromas (QyHKOWI, ee rpapuk —

npsimMas.
1)y=0 0 1,5x=3=0; 1,5x=3; x=2.

2)y>00 1,5x-3>0; x >% 5 x>2,

>

3)y<0 O 1,5x-3<0; 1,5x<3; x <%;x<2.

4) k=1,5>0 O ¢yskuus Bo3pacraer.
YA

==0,6245

~

vy

6) y=—0,6x+5 — nuneiiHas yObBatomas QyHKIUS, ee rpaduK —
npsmas
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1)y=0 0 —0,6x+5=0; —0,6x=—5; x=——— =8 —.
)= -06 3

2)y>0 O =0,6x+5>0; —0,6x>=5; x<_TS6 x<8 .

3)y=0 0 —0,6x+5<0; —0,6x<-5; x> _56 X8~

>

36.
a) y=1,6x — rpadpuk ¢yHk-
un — npamas, k>0
1) =0 mpu x=0
2) y>0 mpu x>0
3) ¥<0 mpu x<0
4) ¢byHKUMs Bo3pacTaer
6) y=—0,4x — rpadukom
(hyHKuMH sBIsIeTCs npsimast, k<0
1) y=0 mpu x=0
2) y>0 mpu x<0
3) y<0 mpu x>0
4) pynxmms yosiBaeT

37.

a) fx)=0 O 13x-78=0; 13x=78; x=Z—§;x=6.

0) f(x)>0 O 13x-78>0; 13x>78; x>Z—§;x>6.

B) flx)<0 O 13x-78<0; 13x<78; x<%;x<6.
k=13>0 O ¢yHKUHsA BO3pacTaromasi.

38.

y=x*; D(»)=R, E(»)=[0; +00); y=0 mpu x=0; y>0 mpu x#0; pyHKums
Bo3pacraet mpu x>0 u yosBaet mpu x<0.

y=x*; D(»)=R, E(»)=R; y=0 mpu x=0; y>0 npn x>0; y<0 mpu x<0;
(byHKIHMS BO3pacTaeT MpH BCEX X.

y=+lx ; Du)=[0; +o0), E(y)=[0; +o0); y=0 mpu x=0; y>0 mpn Beex x;
¢ynkumst Bo3pacraet npu Beex xLD(y).

y=lx|; D(v)=R, E(y)=[0; +o0); y=0 mpu x=0; y>0 npu x#0; pyHkuns
Bo3pacraet npu x>0 u yosiBaet rnpu x<0.

10



39.
3
a)y=—
X

1) x#20 O nyneii Her;

2) k=3>0 00 y>0 pu x>0;

3) k=3>0 00 y<0 npu x<0;

4) k=3>0 O ¢ynxnus yosBaet Ha (—o0; 0)1(0; o).
Yl

PRSI SO S S WY SE UON
) I Sea SRANE SR s Shes SAS 6

4
6)y=——
X

1) y20 O nyneii Het;

2) k=—4<0 0O y>0 mpu x<0;

3) k=—4<0 O y<0 npu x>0;

4) k=—4<0 O ¢yuxmms Bo3pacraet Ha (—o0; 0)[1(0; o0).

40.

a) 0,6x°-3,6x=0; 0,6x(x—6)=0; x;=0 wmm x—6=0; x;=6.

0) x}=5=0; x*=5; xl,zzi\/g ;X = \/g; Xy = —\/g.

B) 2x2+17x=0; x(2x+17)=0; x=0 wmm 2x+17=0; x,=0, 2x=-17,

x=—1—7;x1=—8,5.
2

r) 0,5x2+9:O; 0,5x2:—9; xzz—i. Her pemenuii, T.K. KBajgpar Jito-

5

00ro 4ucia ecTh YHCII0 HCOTPULIATCIILHOEC.

11



41.
1 1 1

1
2= =t .1 - = _=_0 g(2)=g(-2).
a) g(2) as a5 g( 2)= (_2) rRFv i 8(2)=g(-2)
-2 2
6) g(2)= - =-"1e g2)>g(-2).
) &( ¥ ,g( 2)= o 5™ g(2)>g(=2)
_ 2 2. (2 _ 2 _2
2)= =2 - 2)= == ==, 2)<g(-2
B) g(2) s aes -5 8 )(_2)2+5 15T T g@)<e(D).
42,

a) 4x—x’=x(4—x")=(4-x )x=(2+x)(2—x)x.
6) a’~169a’=(a*~169)a’=(a+13)(a—13)d>.
B) ¢—8¢*=(c—8)c”.

43,
CHagana pemuM  ypaBHEHHE xX’—6x+7=0; D=(—6)—4[1=8;

648
2

; X1=3+ V2 , x2:3—\5 . CrnenoBaTenbHO, KOPHEM YPABHEHUS

Xio=
SIBJISIETCS 3—\/5 .

44.

a) X*+x—6=0; D=12-40[(-6)=25; x, .= —

+
6) 9x*-9x+2=0; D=(~9)*- 4102=9; xlf% . "

B) 0,2x>+3x-20=0; D=3>-4[0,2(~20)=25; x; ,= — > x1=5, x,=20.

r) —2x*—x—0,125=0, 16x™+8x+1=0; D=4"—4[81=0;
-8+0 _ 1

32 4

X1,2=

o) 0,1x%+0,4=0; 0,1x2:—0,4; xzz%; x2:—4; Her pemenuii, T.k.

KBaJapar J'[IO6OFO qurciia €CTb YUCJI0 HCOTPULATCIIBHOC.
e) —0,3x’+1,5x=0; —3x=0; x;=0; x—5=0; x,=5.
45,
-1%3

a) 10x™+5x-5=0; 2x™+x—1=0; D=1"-42[-1)=9; x, ,— I

12



Xo=

-1-3

ENJH )
N | —

x= =—1,x=

+
6) —2x+12x—18=0; x’~6x+9=0; D=(-6)"—4019=0; x:TO =3,

2i\/% xlzl_\/ga

B) x-2x—4=0; D=(-2)-40[(-4)=20; x,,= R

1+4/5 .

r) 12x*-12=0; 12(x*~1)=0; x*~1=0; x’=1; x=% /1 ; x;=1, x,=1.

46.

a) D=(-8)’—4[33=4>0, 1Ba KOpHS.
6) D=6"-4[Q0=0, ox1H KOPCHb.

B) D=6"-4[10=-20<0, HeT KOpHeii.
r) D=5°-4[3=13>0, 1Ba KOpHS.

47.

a) D=16-4[[(-3)=64>0. D=(—4)2-4[(-4)[3=64>0; 1Ba KOpHS.
6) D=16-4[4[3=32<0; Her KOpHeii.

B) D=144-4[9-4=0; onH KOPECHB.

r) D=144-409[(-4)=288>0; n1Ba KOpHSI.

48.

a) X’ —6x—2=x"2003+3*-3?2=(x-3)*-11

6) X +5x+20=x+20,5+(2,5)*~(2,5)+20=(x+2,5)*+13,75.

B) 2x°—4x+10=2(x*—2x+5)=2(x* 2@+ 1°-1*+5)=2(x—1)*+8.

r) el (x2+2x712)=l (x2+2[]1+12712712)=l (x+1)*-6.5.
2 2 2 2

49.

a) x’—10x+10=x"2RE+5"-5*+10=(x— 5)2—15

6) x*+3x—1 —x2+25d|33—+——z—1 =(x+—= )2 13

B) 3x*+6x—3=3(x*+2x—1)=3(x +2|3}E|]+12—12—1)73(x+1)2—6.

r) Lol (x2—4x+8):l (-2 mm+22—22+8):l (x=2)*+1.
4 4 4 4

50.

a) X’ —6x+10=x’203+3%-3%+10=(x—3)*+1>0.

6) 5x°—10x+5=5(x"-2x+1)=5(x—1)>0.
B) —x*+20x—100=—(x’~20x+100)=—(x—10)’<0.

13
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r) —2x2+l6x—33——2(x2—8x+3—23 Y=2(x*2Q3+4*—4*+ % Y=2((x—4)*+
+% y=—2(x—4)*~1<0.

51.
1) x*—6x+1 1=x"2Q03+3%-3%+11=(x-3)*+2>0.
2) = +6x—1 1=—(x"—6x+11)=—((x=3)*+2)<0

52.

2P Ax+6=2(x*2x+3)=2(x** 2 +1*-1%+3)=2((x—1)*+2)=2(x—1)*+4.
[pu x=1 BeIpaxenne 2x’—4x+6 NPUHHMACT HaHMEHbLICE 3HAUCHHUE,
20 -40+6=2-4+6=4.

53.
%x2+2x+4:% (x2+6x+12):% (x2+2|EB+32—32+12):% (x+3)+3)=
=%(x+3)2+1. IIpu x=—3 BbIpakeHue %x2+2x+4 MPUHUMAEeT HaUMEHb-

11€€ 3HaYEHHE, %(— 3)2 + 2(— 3) +4=1.

54.
[lycTh aMHA OHOTO M3 KAaTETOB PaBHA X CM, TOT/A JJIHMHA JPYroro
paBHa (6—x) cm. Hailimem mmomanb Tpe-

yrojbHuKa: S(x)= % x(6—x):% x*+3x. Bel-

I 2,
JeNUM KBaJparT JBy4leHa: —Ex +3x= =

—-% (x276x+979)—-% (+-3)-9)=

ol

1 9 6~z
= — (x-3)*+=. DTo BHIPAKCHHE NPUHH-

2 2
MaeT HanboJIbIliee 3HAUYCHUE MPH X=3, & 3TO 03HAYACT, YTO TPEYTOIbHHK
paBHOOEAPEHHBIN.

55.

B cooTBeTcTBUU C yCIOBHEM 3alHIIEM KBaJPATHBIA TpexdiieH /i(f):

—5P4501+20=—5(—101-4)=—5(—10£+25-25-4)=5(¢-5)*+509.

Ipu =5 BeIpaxeHne —5£+501+20 MPUHAMAET MaKCHMAIbHOE 3HAUe-
uue. B atom ciyuae h=h(5)=5[35+250+20=270-125=145 (m).

14



56.

a) =00 22X~

=0; 0,5x—-1=0, 0,5x=1; x:L; x=2.
0,5

>

05571 0 055150, 0.5x>1, x> ——: x>2.

>

6) fix)>0 O

0,5x -1

<0; 0,5x-1<0, 0,5x<1, x < L; x<2.

>

B) flx)<0 O

57.

a)  1(0)=60, I(25)=60(1+0,000012025)=60(1+0,0003)=60+0,018=
=60,018; 1(25)-1(0)=60,018-60=0,018 (m).

6) 1(25)=60,018,/(50)=60(1+0,00001230)=60(1+0,0006)=60+0,036=
=60,036; I(50)-1(25)=60,036-60,018=0,018 (m).

251)8 . 3(x+4)’=10x+32; 3(x*+8x+16)=10x+32; 3x*+24x+48=10x+32;
3x%+14x+16=0; D=14-4306=4; xu:#; x1=—2§ , X=2.
6) 31x+77=15(x+1)% 31x+77=15(+2x+1); 31x+77=15x"+30x+15;
15x*x—62=0; D=(—1)-405[-62)=3721; xl,z—@; =2,
1
xQZZE.
59.

a) ab+3b-5a-15=-5(a+3)+b(a+3)=(b=5)(a+3).
0) 2xy—y+8x—4=4(2x—1)+y(2x—1)=(4+y)(2x-1).

60.
2 _ 2 _ _ 2 _ _24-6 _
a) 3x24x+21=0; x—8x+7=0; D=(-8)"—40[7=36; XI*T =3,

_24+6

x> =5. 3x*24x+21=3(x=3)(x-5).

6) Sx*10x-15=0; x*+2x-3=0; D=240[-3)=16; x;= _22_4:—3,

-2+4

=1. 5x+10x—15=5(x+3)(x—1).

Xo=
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B) lx2+lx+l:o; XH3x+2=0; D=3’400=1; xl——l—z
6 2 3 2

-3+1 1,1 1.1
= ——1.€x2+5x+§=g(x+2)(x+l).
r)  x-12x+24=0;  D=(-12)-4024=48; xsw:&zﬁ,
- 12+4\/_ =623 . o125+ 24=(x—6+2 43 Yx—6-2 43 ).
) —*+16y—15=0; y*—16y+15=0; D=(-16)>—-4005=196;
yl—@—l, yz—@—li H+16y-15=—(-1)(-15)=
=(1-»)(-15).
e) —x—8x+9=0; x*+8x-9=0; D=84I(-9)=100; 8- ‘/W =9,
xf@ =1. A" -8x+9=(x+9) (x—1) = (x+9) (1-x).
K)  2¢-5x43=0;  D=(=5)-400=I; xl—%—l =2 :1:%.

2x2—5x+3:2(x—% )(x—l):z(x—l)(x— 3 Y=(x—1)(2x-3).

—2+yJ64 3 -2-y64

10 FACCEEET:
5y2+2y—3:5<y—§ ><y+1>:5(y+1)(y—§): —(r+1)(5-3)

3) 5y°+2y—3=0; D=2"4B[(-3)=64; y=——

1) —2x+5x+7=0; 2x*-5x—7=0; D=(-5)"-402[(-7)=81; x}_S—;/ﬁ =1,
xZZ%_% 2P+t T— 2(x+1)(x7—) (r+1)(7-2x).
61.

1 5 1 > Dl— 1 1.
a) 2" 20+ — =2(x*—x+ — =2 (203 x + — =2 (x——
) 2x"2x 5 (xx4) (x 2x 4) (x 2)

6) —9x+12x—4=—(9x’—12x+4)=—((3*)*-22 Bx+2*)=(3x-2)".
B) 16a*+24a+9=((4a)*+2BBa+3%)=(4a+3)".
r) 0,25m*~2m+4=((0,5m)*-22m0,5+2%)=(0,5-2).

16



62.

a) 2%+12x-14=0; 0 x*+6x—7; D=6"41(-7)=64; xl—ﬂ—
7, xz=ﬂ=1. 207 +12x-14=2 (x+7) (x-1).

6) —n+Sm-6=0; m*-5m+6=0; D=(-SP-40B=1; m—> 1

5+1 )
my= - =3. —-m +5m—6=—(m—2)(m=3)=(2—-m)(m=3).

-5- -5+

B) 3¥+5x-2=0; D=5-4B0-2)=49; x;=—— =2, x,= 56 7 :%_
3x7+5x-2=3 (x+2)(x—% Y=(x+2)(3x-1).

1) 68—13x+6=0; D=(~13)—4B6=25; x> > =2 =13¥3_3

12 3 2 2

6x2—13x+6:6(x—§ ) (x—% )=(3x-2) (2x-3).

63.

2 _n. _102 _ . _—-19-21_

@) 104419x-2=0;  D=19-40002)=441;  w=— =2,

0= 20% 210 1. 1027 +19x-2=10(x-0,1)(x+2).

6) 0,5%—5,5x+15=0; x*~1 1x+30=0; D=(~11)*~4030=1; x1=L2'1=5,

I 0,5075,511520,50-6)(c-5),

X2

64.

a) —3y*+3y+11=0; D=3"-4[(-3)01=141>0. MoxHo.
6) 4b*> —9b+7=0; D=(-9)*—4[@[1=-31<0. Henp3s.

B) x* —7x+11=0; D=(-7)*~4001=5>0. MoxHo.

r) 3y —12y+12=0; D=(~12)*~4312=0. MoxHo0.

17
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65.

a) 1) 3:%42x-1=0; D=2>-43[-1)=16; xs%:A, o= ‘26+4 :é_
3x2+2x71=3(x7%) ()= (1) Bx-1).
2) 4x+4 _ 4(x+1) _ 4 _
3x2 +2x-1 (x+D3Bx-1) 3x-1
2 2 5- 1 5+7
6) 1) 26*-5a-3=0; D=5" 400349 a=— "=, a3

2a{5a—3:2ﬁﬁ=%)(a—3):(2a+1)(a—3)

2) 2a° -5a-3 _ (2a+1)(a=3) _2a+l
3a-9 3(a-3) 3

B) 1) b>—b-12=0; D=(~1)*—4[1[-12)=49; alz%;; a2:1;7 —4;

b*—b—12= (b+3) (b-4).
16-b> _ (4=b)(4+b) __(4+b)
b -b-12 (b+3)(b-4)  (b+3)

r) 1) 22+7)+3=0; D=7*-403=25; yIZ#:— Y= ‘74+5 ;%;
WAHTH3=2 (7+3) (y+% )= 07+3) 2+1).
2y 27HTp43 _(43Qp+D) 29+
y2-9 (y=3)(y+3) y-3
11-9

n 1) p=1ip+10=0; D=(-11)-4000=81; pIZTZI,

11+9

= =10; p>~11p+10= (p-1) (p-10).

2) —p8p+20=0; p-8p-20=0; D—(-8)"-4[0-20)=144; p1:¥:—2,

_8+12

D> =10; —p*+8p+20= (p+2) (p—10).

p*=1lp+10 _ (p=(p-10) __p-1
20+8p-p*> (p-10)(p+2) p+2

18



66.

+
a) 1) x*~11x+24=0; D=(-11)*-40024=25; x,= I+5

:8’

x> =11x+24 _ (x-8)(x-3) _x~-
x?-64 (x—8)(x+8) x+8

2)

0) 1) 2)"9y-5=0; D=9’4D[-5)=121; y;= —9; 1_

—9;— 11 :% . 2y2+9y_5:2 (y+5) (y_% ): (y+5) (Zy—l)

2y 22+ =5 _ (r5)2y=D) _ y+S
47 -1 Qy-DQy+D 2y+l

67.

=

5

2) 1) 2*~Tx+6=0; D=(=7)"4[06=25; x,= J_ . ;/E 6.
K=Tx+6=(x—1) (x-6).
36—x2 :(6—x)(6+x): 6+ x :x+6
6-Tx+x> (x-Dx-6) —(x-1) 1-x
6+x -9+6 :—_3:_0’3.
1-x 1-(=9) 10
6+x_ —99+6 _—93 _
1-x 1-(=99) 100
X+6 _ —999+6 _ —993

IMpu x=—999, = = =-0,993.
l-x 1-(-999) 1000

2)

pu x=—9, ——

ITpu x=99,

-8-24

6) 1) 4x™+8x—32=0; D=8"4[@[-32)=576; x= n

=4,

_-8+24

X2 =2. 4x*+8x-32=4 (x+4) (x-2).

4x% +8x-32 _Ax+H(x-2) _x+4
42 —16  Ax-2)(x+2) x+2
x+4 -1+4 _
x+2 —1+2

2)

Ipu x=—1,

19



x+4 _S+4_,2

Ipu x=5,
x+2 5+2 7
+ +
[pu x=10, al 4:M:11.
x+2 10+2 6
68.

Ob6nacth onpeaenenust GyHKIKUU y=x—x: x[J(—oo;+00) u umeer rpadu-
KOM IMIPSIMYIO.

2
—6x+

OyHKUIMS y:x—6);8 HE OIlpesesieHa MpU X=2; pelluM ypaBHe-
x—

Hie x’—6x+8=0: D=(—-6)"-40[8=4, orcioma x;=2, x,=4 u x’—6x+8=(x—
x*—6x+8 _(x—4)(x-2)

2)(x—4). Tostomy npu XZ2 CcoBHAJaeT ¢

x-2 x-2
(dyHKuMel y=x—4 1npu Bcex 3HaYEHUSX, KpoMe x=2.
69.
2 _
a) X L 1x-11=0; x? —1-22x-22=0, x>-22x-23=0; D=(-22)*-

22-24 22+24

~A00-23)=576; xi= == =1, 0= =23.

2 _ 2 _ _

x“+x 8 7:0; 3(x"+x)—-28x-7) -0, 3x
2 3 6

P—13x+14=0; D=(~13Y—4[04=1; xﬁ% =2, =B+ =2%.

6) 243x—16x+14=0;

70.

a) 4x™—6x+2xy—3y=—3(2x+y)+2x(2x+y)= (2x-3) 2x+y).

6) 4a’+2b'-2d*b-4ab’=da(a’—b ) +2b(b*—a*)=4a(a*~b*)-2b(a*—b*)=
=(a’-b*)(4a-2b)=2(a—b)(a+b)(2a-b).

71.
C mepBoro 1o 6-if 1eHb YpoBeHb BoIbI Bo3pactai oT 0 1o 6,2 mwm, 3a-
TeM Hayall yOrIBaTh M Ha 12-i 1eHb OMyCTHIICS 10 4 M.

72.

@ynxkuus fx) Bozpacraer, npoxons uepes III, IT u I gerBeprH, g(x)
yorBaet, mpoxons uepes 1I, [ u IV derBeptu. 3HauuT, TOUKa mepecede-
HUs TpaduKOB MOKET OKa3arhesi ik Bo II, mnm B I werBeptu. Tak Kak
f(0)=2,1<g(0)=3 Bo II yerBepTH TOYEK IEepeceyeHUs] HET. 3HAUMT, Tpa-
(ukn nepecekarotcs B | yeTBepTH.

20



73.

a) x=-2.5; y= % 2,52 =1,5625 ;

x=-1,5; y=0,5625; x=3,5; y=3,0625.

6) Ilpu y=5 x=4,6 u 4,6. Ilpu y=3
x=-3,4u3,4. llpu y=2 x=-2,8 u 2,8.

B) B (—0; 0] — yOrIBaer; B [0; ) —
BO3pACTaeT.

74.

2‘8‘—2

a) Ilpu x=1,5 y=-4,5. Ilpu x=0,6 y=-0,7.
—2:2 Ilpu x=1,5 y=4,1.

6) IMpu y=—1,5 x=~0,9 u 0,9. Ilpu y=3 x=—
1,2u 1,2. Ilpu y=1,5 x=~1,6 u 1,6.

B) B (—o; 0] — Bo3zpacraet; B [0; ) —
yObIBaeT.

D|lxlol1]2]3]-1]=2]3
wlol1|4|of1]4]9
) x |0 1|2|1|72
wlol 1,872 ]1,8]72
3 xlol1]2]3]|-1]2]-3
wlof L] t[3]L],1]3
30 3 313
12(0,5)>y1(0,5)>y3(0,5);
YA 1)>y1(1)>y5(1);
 12(2)>11(2)>y3(2).
21
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Dl x|0] 1 2 [ 3 [-1]-2]-3
»110[04|1,6]3,6]04]1,6]3,6
) x]0] 1 2 13 [-1]-2]-3
1 |0]-0,4|-1,6/-3,6]-0,4|-1,6(-3,6
E(y1)=[0;00); E(y2)=(c0; 0].
a) 1) Ipu x=0 y=0; A
2) mpu x20, T0 y<0;
3) y(x)=p(=x);
4) Bospacraer B (—; 0], yObIBaeT =g 852 0
B [0; e0); . >
5) npu x=0 QYHKIMSA IPUHAMAET =-15z
HauOokIIee 3HaueHue y=0;
6) E(y)=(—; 0].
6) 1) ITpu x=0 y=0;
2) IMpu x#0 y>0;
3) y(x)=p(=x);
4) yosiBaet B (—o0; 0], Bo3pactaer B [0; ©);
5) npu x=0 GyHKIKS TPUHIMAET HaUMeHbIIee 3HadeHue y=0;
6) E(y)=[0; o).
78.
a) 1) [pu x=0 y=0; ¥4
2) IIpu x£0, To y>0; y=0,tz7
3) y()=p(=x);
4) yoriBaet B (—o0; 0], Bo3pacTaer B [0; ©);
5) npu x=0 QyHKIMS JOCTUTaeT HAUMCHb- 0 —
rero 3HaueHus y=0; .
6) E(y)=[0; ). I
0) 1) ITpu x=0 y=0;
2) IMpu x#0 y<0; |

3) (x)=p(=x);
4) Bozpactaer B (—o0; 0], yObiBaeT B [0; );

f

t

5) npu x=0 $yHKIHSA TpUHIMAaET HanOobIIee 3HaYeHue y=0;

6) E(y)=(-; 0].
22



79.

a) y=2x%; y=50. Ipupasusem: 50=2x% x’=25; x=5 um x=35. Ilepece-
KaroTCSl.

6) y=2x% y=100. Ipupasusiem: 100=2x%; x’=50; x=5 V2w x—
542 [Tepecekatorcsi.

B) y=2x%; y=S8. [Ipupasnsem: —8=2x"; x’=—4. Her KopHeii, T.K. KBaj-
part 1r000ro Yucia ecTh YUCIo HeoTpuuaTensHoe. He nepecexarorcs.

r) y=14x-20; y=2x". Tpupasmsem: 2x’=14x—20; 2x’—14x+20=0;

+ -
7 3=5 U x=7 3=2. IIpu x=5

X=7x+10=0; D=49-410=9; x=

y=14[38-20=50. ITepecekarorcs.

80.

a) (1,5)=(—100)-(1,5)*=—225 [ mpHHALICHKHT;
6) ¥(—3)=(—100)-(=3)*=—900 [ npHHAICKHUT;
B) 1(2)=—10002°=—400£400 [ He mpuHAIIEKHT.

81.
y=—x"; y=2x-3. IlpupasuseM >t QyHKIHKM: 2x—3=—x"; x*+2x—3=0;

D=4-40-3)=16; ;=274 o1 p= 274 5
y-
|
i
1
|
]
I
Ecmn x=1 g y=—1=1; eciu x=3 g
y=—(3)"=9.
82.

I'paduk ¢ynkmum S — mapaGona, y KOTOpPOH BETBM HAaIPaBICHBI
BBEPX (T.K. KOSQDUIIMEHT TIPH 1~ TIOJIOKUTENICH), e¢ BEpIIHHA — B TOUKE
(0, 0). Tak kak =0 nomyunm rpacpux S(r) (r=0) — 3T0 IpaBas NOJIOBHHA
napabobl y=To".

x| 1] 2| 3
| S| mn| 4n | om |

23



k ¥
a) S(1,3)=5,3, 5(0,8)=2, S(2,1)=13,8.
0) S(r)=1,8 mpu r=0,7, S(r)=2,5 npu r=0,9, S(r)=6,5 npu r=1,5.

83.

[Tnomans moBepxXHOCTH KyOa eCTh CyMMa IUIOIaAe ero rpaneit. Tak
KaK OHH — PaBHbIC KBAAPAThI, HX MIECTh; TO S(x)=6x". Tak KaK x — peo-
po ky0a, To x20. CnemoBaTensHO, Tpaduk QyHKIHH y=S(X) — 3TO MOII0-
BHHA 11apaboIBI y=6X>, PacIOIOKEHHAS B [EPBOH KOOPIMHATHON deT-

BEPTH.
S

1

161

131

BULE b

(PTYTYPTT TP PPPPPREPP Y PPFEPEY Y
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1 1 1 3 5

= = = 2 2
% Y = B B D FERL FTEN BV

3| 2 2| 3

a) S(0,9)=4,9; S(1,5)=13,5; S(1,8)=19,5;
0) S(x)=7 mpu x=1,2; S(x)=10 mpu x=1,3; S(x)=14 mpu x=1,6.

84.
a) 3x’—8x+2=0; D=(-8)’~4[30=40>0. [IBa KOpHs.

6) — % y+6y—18=0; y*—12)+36=0; D=(~12)"~40[(-36)=0. Onun Ko-

pEHb.
B) m*~3m+3=0; D=(-3)*~403=-3<0. Her KOpHEIi.
8s.
a) 1) 10a—a—2=0; D=(-1)’—400[-2)=81; al_l‘z\éﬁlé
1+481 1 > 2 1
= =—:10a>-a-2=10 (a+= )a—— )= (5a+2) 2a-1).
ay=— =510 (“5)(“2)(“)(“)
2a-1  _ (2a-1) _ 1
102 -a-2 Qa-DGa+2) 5a+2
- +
6) 1) 6a’~5a+1=0; D=(-5)-4B0=1; a1=5—1=l, a2=ﬂ=l;
12 3 12 2

6a’—5a+1=6 (a—% )(a—% Y= (3a-1) 2a-1).

6a*=5a+1_ (2a-1)(Ba-1) _ (3a-1) _1-3a
1- 44> -Q2a-D)QRa+1) (Qa+l) 1+2a

2)

86.
(H3)—(x=3)"=(x-2)+(x+2)%  X’+6x+9—x*+6x—9=x"Ax+4-+x’+4x+4;
X HOXHI—X+6x-9—x"+4x—4—x"—4x—4=0; —-2x*+12x-8=0; x*—6x+4=0;

D=(-6)~4013-20; x,:“zm:uﬁ; x2:6‘2m:3-ﬁ,

——,——— e}
3-v53-v5 %

25
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87.

=1(z+3)>
y=5(=t3) y==2(z+2)® | y=-2(z-4)°

B) -3 oll r)
88.
y=x* )
y=(x-5)"
y=—xz+3 /\ /\
yx'—4
89.

y=x2+2
y=x
y:7x27 1 7§ y:*(xf3 )2

Yoty

26



90.

a) Ipaduk dyuximn y=10x*+5 — napaGorna, nonydeHHas u3 rpapuka
¢byHKIUN y=10x" CIBHrOM Ha 5 eIMHHIl BBEpX. SHAYHT, TpaduK ¢byHK-
wnn y=10x>+5 pacnonoxen B I u II yeTBepTsX.

6) Ipadux dynxmun y=7x"—3 nomydaercs us rpapuka y=—7x" CIBH-
roM Ha 3 eIMHMIb BHH3. 3HAUMT, rpaduK (GYHKIHH y=—7Tx"—3 pacrono-
kel B III u IV uerBeptsx.

B) [padux dyHKmu y=—6x’+8 — mapaboina, mojiyueHHas u3 rpaduxa
dyHKIMKM y=—6x" CABMrOM BBEpX Ha 8 eIMHMIL 3HA4uT, rpaduk QyHK-
107071 y=f6x2+8 PacmoJIOKEH BO BCEX YETHIPEX YETBEPTSX.

r) Ipadux pynxuun y=(x—4)> — mapaGona, nonydeHHas u3 rpaduxa
dyHKIMK y=x> cIBUrOM BIpaBo Ha 4 eauHuLbL [109TOMy rpaduK QyHK-
107071 y=(x41)2 pacnionoxxeH B I u Il yeTBepTsIX.

1) Tpadux dymkuun y=—(x—8)° momyuaercs U3 mapaGoisl y=—x’
C/IBMTOM BIIPaBO HA 8 eJMHHL, 3HAunT, rpaduk QyHKmu y=—(x—8)” pac-
nosioxkeH B III u IV uerBepTsX.

e) I'paduk PyHkumm y=3(x+5) mony4yaercss U3 mapaboiisl y=x*
C/IBUTOM Ha 5 €JJMHWUII BJIEBO U PacTsHKEHHEM B 3 pa3a 1o BepTHUKaIIH, M0-
sTomy rpaduk pynkuun pacnonoxe B III u. IV gerBepTsix.

91.

—+ R 3
{\9 y=—-4(x+3)7 '+5

a)

r)

27



Ay
y=—3+2)3
—~13
; N o
0)
y=(x-2)+3
y=x’
y—(-3)45
94.
y=(x+3)4
y=x
y=—(x-37-2
95.

1
a) 'paduk pyHKIIH yz—g (x+4)* — 510 mapaGona, y KOTOpOii BETBH

HANpaBJCHbl BHH3, a BEPIIMHA HAXOAUTCS B TOYKE C KOOPIUHATAMH
x=—4, y=0.

1
0) I'paduk dpyHKINHN yZE (x—4)* — 510 mapaboina, y KOTOPOii BETBH

HANpPaBICHbl BBEPX, & BEPIIMHA HAXOIMUTCS B TOYKE C KOOPIUHATAMH
x=4, y=—I1.
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1 o
B) I'paduk PyHKIIH y;§x2+4 — 910 mapaboina, y KOTOpOH BETBH
HaIlpaBJICHbl BBEpPX, @ BEpIINHA HAXOMUTCS B TOYKE C KOOPAWHATAMH
x=0, y=4.
1 .
r) I'padux dysxmmn y:—§x2—2 — 9T0 mapadoia, y KOTOPOH BETBHU
HallpaBJIeHbl BHU3, a BEpPILINHA HaXOOHUTCS B TOYKE C KOOPAWHATAMH
x=0, y=2.

96.

a) y:12x273; HYJb QYHKIHH: 12x273=0; 12x2=3; x2=% =%; xf% s

1

X/ .

6) y=6x"+4; Hymb QyHKIEA: 6x°+4=0; 6x*=—4; leg. Her kopneii,

T.K. KBaJIpat JII000T0 YHcia €CTh YUCI0 HEOTPHULIATEIBHOE.
B) y=x"—4; nyib QyHKIAR: —x'—4=0; —x"=4; x’=4. HeT KOpHeii, T.K.
KBaJpaT JI000ro 4ucia eCTh YUCIO HEOTPHLATENIHHOE.

97.

-5
y=0 0 ax’+5=0; ax’=—5; x’=—. T.K. KBajpat I0GOr0 JHCIa €CTh
a

5
YHUCIIO HeoTpHmarenbHoe, To —— 200 a <O0.
a

98.

a) 0,6a—(a+0,3)’=0,27; 0,6a—a’—0,6a—0,09-0,27=0; —a’-0,36=0;
a*=—0,36, HeT KOpHeii, T.K. KBaJpaT JI0OOro 4KMCia eCTh YHCIO HEOTPH-
LaTeIbHOE.

2
-2
6) % =0,50(6-2y); 1—2y=20(6-2y); ¥ =2=12y~4%; 2y
5y2_14y:0;y(5y—14):0; y=0 mmm 5y—14=0, 5y:14,y:% 28,

99.
a) 5x—0,7<3x+5,1; 5x-3x<5,1+0,7; 2x<5,8; x<5—é8 =29.

29
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6) 0,8x+4,5=25-1,2x; 0,8x+1,2x=5-4,5; 2x=20,5; xz% =0,025.

B) 2x+4,2<4x+7,8; 2x—4x<7,8-4,2; —2x<3,6; xzig =-1,8.

r) 3x-2,6>5,5x-3,1; 3x-5,5x>-3,1+2,6; —2,5x>-0,5; x< _2’55 =0,2.

9

100.

Y(5)1(2)=5"-2°=25-4=21. y(8)—(5)=8"-5"=64-25=39. Takum 06-
pasom, npupaiieHie QYHKIHHA P U3MEHEHUH X OT 2 JI0 5 MEHbIIIE TPH-
pameHust GyHKIMH TP U3MEHEHHH X OT 8 710 5.

101.
b _4 2
a) xB;2_;7:2 yp=2"—4[3+7=3, (2; 3) — KOOpAWHATHI BEPIIIH-
a
HBI X=2 — 0Ch CHMMETPHH 1TapadoJIbl.
AY
y
\/ N
31— -1\® =
14 E
LE S G
b =5 1 5. 5 1
6 Xp=——=——"—=-1— =2[(—)y-5[(—)2=1—,
VT gy w TR
1 1 1
-1 1 ;1 g) — KOOPAMHATHI BEPIIMHbL; X=—1 1 0OCb CUMMETPHUH M-
pabosL.
102.

1) T.K. K03 HIMEHT IpH x° OTPUIATEb-
HbIit, To rpaduk GyHKIUK y=—x"+2x+8 — ma-
paboia, y KOTOpOil BETBH HAalpaBJICHbI BHU3.

2) HaiineM KoOpIuMHATBI  BEPILUHBL:

b 2 2
xgp=— —=———=1; yg=—1"+2[0+8=9; (1; 9
B 22 200-1) VB ( )
— KOOPJIMHATHI BEPIIMHBI; Xx=1 — OCh CHUM-

METPHU 11apadoIIbL.
Hxlof2]3|-1]2]4]
lyI18]8[s5]s5]o]o]
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a) [Ipu x=2,5 y=6,5, nmpu x=—0,5 y=6,5, npu x=—3 y=—7.

6) [Ipu y=6 x=—0,8 u 2,8, npu y=0 x=2 u 4; npu y=—2 x=-2.2 u 4,4.

B) x=2;4 — nymn ¢yskuun; y>0 npu x0(-2; 4); y<O npm
x[(—o00; —2)[1(4; +00).

r) Bospacraer mpu x0(—o0; 1]; yosBaer mpu xU[1; +o0); E(y)=(—00;
9].

103.

1) Tpadux dysxmn y=2x"+8x+2 — mapaGona, y KOTOpOi BETBH Ha-
NIPaBJICHBI BBEPX.

2) Haiimem KOOpAWHATHI BEPIIMHEIL: xnz—i:—i: =2;
2a 202
VE=2(-2)*+8(~2)+2=—6; x=—2 — 0Cb CHMMETpHH.
x| 1] 3| o -4

| v 4] -4 2| 2]

y=2z°487+2

t 6

a) [Ipm x=—2,3 y=-5,8, mpu x=—0,5 y=—1,5; mpu x=1,2 y=14,5.

6) IIpu y=—4 x=—1 wm 3; npu y=1 x=~0,4 wm -3,6; npu y=1,7
x=0,2 nau —-3,8.

B) x=2+ V3w x=2-3 — Hymu Qyskomy;  y>0  npum
x0(=00; —2—/3)O(=2+ /3 ;+00); <0 mput xO(—2—+/3 ; —2+4/3).

r) @yaxuus yosBaet npu xL(—oo; —2], Bo3pacTtaer mpu xU[—-2;+00);
npy x=—2 (QYHKUHMS TOCTUraeT HAUMEHBILEro 3HAUSHNUs1, PaBHOTO —6.

104.

a) 1) I'padukom dyHKIIN yiéx2—4x+4 ABIsieTCA mapabona, y KOTo-

POl BETBM HATIPABJICHB! BBEPX (T.K. KOSDDHUIHEHT MPH X~ TOTOKHTEb-
HBIH).

2) KoopanHatsl BepiinHsbl: (6; —8); Xx=6 — OCb.

D x4 s [ 2] 0] o|-1]3]
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Vol 62| 62| 02| L 4 gLl | -5
3 3 3 3 3
v a) y=0 pu x=6-2/6 ; 6+2/6 ;

y={s’~4z+4 0) pu x=0 y=4;

B) rpaduk ¢ynkuuu pacnonoxen B I, 11,
IV uerBeprix;

r) rpaduk (QYyHKIUM CUMMETPHYEH OTHO-
CHTENILHO OCH X=0;

) Bo3pacraer mpu x[[6; +o), yObIBaer
npu xLi(—co; 6];

€) HauMeHbIIee 3HadueHue (QyHKIuH y=—~8
npu x=6; E(y)=[-8;+00);

6) 1) I'padukom GyHKIMH y——%xz-i-x—l sIBJIseTCs mapabona, y KoTo-

poii BeTBH HANPABJIEHbI BHU3 (T.K. KO3(MUIMEHT NPy x° OTPULIATEIbHbIIA).
2) Koopnunats! BepmHsL: (2; 0); X=2 — 0Cb CHMMETPHH.

3) 3 o | 2]-1]2
NN
4
a) [Tpn x=0 y=1;
6) mpu x20 y<0;

B) rpaduKk (QYHKIMHM CHUMMETPHYEH OTHOCH-
TEJILHO OCH X=2;
r) dbyHKus Bo3pacraet mpu x[(—oo; 2], yObiBa-
et nipu x[[2; +00);
I) Ipu x=2 (YHKIUSA AOCTHTAeT HAMOOIBIIEro
3Ha4yeHus, paBHoro 0; E(y)=(—o0; 0].
B) 1) [paduxom pyrKumum y=x’+3x sBisercss napabona, y KOTOpPOil
BETBH HAIPABJICHBI BBEPX (T.K. KOAPPHUIUEHT IPH X* MOTOKUTEbHBII ).
2) Koopaunate! BepmwmHsbL: (—1,5; —2,25); x=—1,5 — ocb.
D x| 3|21 ]o |1 ]2]3|
| Lo | 220 4 |10]18]|
T a) Ipu x=0 y=0;
0) rpaduk pynknunm pacnonoxer B I, II, III ger-
BEPTAX;
B) rpaduK (YHKIMH CHMMETPHYEH OTHOCHTENIHHO
ocu x=1,5;
r) dyHkuust yosiBaet npu xL(—co; —1,5], Bo3pacra-
z er npu xU[—1,5; +o0);




1) HAaMMEHbIIIee 3HAUYCHUE, paBHOe 2,25 QyHKIMS TOCTUTaeT IpU X——
1,5; E()=[-2,25; +o0).

105.
a) 1) I'padmkom pyHKINH y—-%x2+5 SIB-

nseTcs mapaboja, y KOTOPOH BETBH HAIlpas-

JeHbl BHU3 (T.K. KO3((UIMEHT npy X° OTpH-

HaTenbHbIH). Haliiem KoOpAHHATHI BEPIIHHEL
b 0

Z)XB;Z:_E(I)Z();
2
yB:—% [0*+5=5; (0; 5).
Hlx | 1|2 2]0|

| v lasfas] 3 ]3] 5s|

6) 1) Ipaduxom PyHKIEN y=x"—4x ABISCT-

cs mapabojyia, y KOTOPOH BETBU HAIPABJICHBI R
2 =z‘-4zr
BBepX (T.K. KOI(GOHUIMEHT NMpH X~ TIOJIOKH- /
TeNbHEIH). HalimeM KoopAWHATHI BEpIINHBI 3
b -4
2 Xp——=——=
PR Y

2; yp=2"-40=4;

(2;4).
D x o |1 41| 2]2 |
lylol=3]o]3[n]ol]
B) 1) Ipadpuxom dyHKimE y=—x+6x—9 sB- v

nsiercs napadoiia, y KOTOPOi BETBU Hampasiie-

Hbl BHM3 (T.K. KO3((HIMEHT IpH X° OTpHIA-

TeNbHEIH). HalimeM KoopAWHATHI BEpIINHBI

_ b o__ 6 2o -4
2) xp REETTE 3; yp=3"+6[3-9=0;
(3; 0).
e o1 [2]3]4a]5] oofrrmim
BEERERREE
106.

a) 1) I'paduxom QyHKIMU y=0,5x272 SIBIISIETCS
napa0ojia, y KOTOpOH BETBM HalpaBJICHbI BBEPX
(T.K. KOdp(UIMEHT NpH X TONOKUTEIbHbII).
- Haiinem KkoopAMHATHI BEPIUIMHBI
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b 0 2
2 = —=———=0; .—0,5[0°-2=-2;
) . 2a 210,5 Y
(0; =2).
Hlx | 32| -1t ]o |1 ]2]3]
‘y ’21’ 0 1,5‘—2 -15] 0 21‘
2 2

6) 1) 'paduxom pynKimEE y=x"—4x+4 sBsieTcs mapaboa, y KOTopoi
BETBH HANPABJICHBI BBEPX, (T.K. KOI(DQHIMEHT MPH X* MOTOKHUTETbHbIH).
y

whmcsasnpuennacan

b _ _4 _ . 2 —N. .
2) xg > 70 2 yp=2"—4[3+4=0; (2; 0).
D x| ] o] 1] 2] 3]
| yloof 4l 1f of 1]
B) 1) [paduxoM dyHKIHE y=—x"+2x SBISETCS napaboia, y KOTOPoit
BETBU HAIpABIEHBI BHU3 (T.K. KOO(DGHUIMEHT NP X° OTPUIATENbHEIN).
Haiinem xoopaMHAThI BEPLIMHBI

-2 !

|

|
]
~
H

b 2

2) xp=——=-
I Y
3) x| -3 |-2l-1fof1]2]3]
|y [-15]-8]-3[o[1]0]-3]
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107.

a) 1) Ipadpuxom pynkmmn y=(x—2)(x+4)=x>+2x—8 sBisercs napa6o-
71a, y KOTOPOii BETBH HANPABICHbI BBEPX (T.K. KOOQDUIMEHT npH X* 10~
JIOKUTENBbHBIN ). HaliieM KoOpAMHATHI BEPIITHHBI:

b 2 2

2) xpg=—— =——=-1, yp=(-1)+2[(-1)-8=9; (-1; -9).

) XB 22 0 yp=(-1)+2[¢-1) ( )
3 [x]ol2l1]1]2]|4]0]
|y |-8[-8[-9]-s5[0f0]=s8]

e —— _-------.‘---_-T -

+-9

6) 1) I'padukom dyHKIKH y—-x(x+5)—-x275x SBIIsieTCS mapabona, y
KOTOPOH BETBH HATPABIICHBI BHU3 (T.K. KOOQDUIHEHT TpH X° OTpHIA-
TesbHBIN). Haliem KoopIuHATHI BEpPIIHHBI

b -5 R
2 —_—— = — ==-2 = (-2 . 2.5Y=6.25: (-2.5: 6.25).
) %5 2 20-1) S, ye=(=2,5)-51-2,5)=6,25; (-2.5; 6,25)
| x| 1] o] 1]
[yl 4l ol -6
Hcnone3ys cUMMETPHUIO OTHOCHTENIBHO NpsIMOI x=2,5 Hailnem eiue
TPH TOUKH.

108.

Ha pucynke m3obpaxeHa mapaboia, y KOTOPOl BETBH HaIpPaBJICHBI
BBEPX 3HAUNT, 3T0 He y=—x—6. KpoMe Toro, Hy/m H300paeHHO# (PyHK-
LMK PACIIONOXKEHBI B TOUKaX X=0 K x=6 HO y=x"+6x He 0OpaIIAITCS B

HYJIb IIPH X=06, a y=% x*~3x — oBpamaercs B Hy/1b 1 1IpH x=0, ¥ IpH Xx=6.
3Ha4nT, HCKOMask GYHKIUSA —y= % x? =3x.
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109.

1) 3a*+5a-2=0; D=5"-43[1-2)=49; aIZ%:—& a= _56” :%;
3a2+5a—2:3(a—% Ya+2)=3a—1)(a+2);
2 (1-3a)> _ GBa-1)? _3a-1
3¢ +50-2 (Ba-D(@+2) a+2’
110.
a) y=x’+3; 6) y=(x+1)% B) y=x"+2;
E(y)=[3;;°°). E(y)=[0;+°°)-y EQ)=(-; 2]
=242 |2

» =

111.
a) (=101 =(+2)*2x+2; X 2x+ 1+ 2x+H =P H4x+4-2x+2;
X+ 1+ 1" —4x—4+2x-2=0; x*—2x—4=0; D=(-2)"-40(-4)=20;

2-2Vs =1-+/5 _2+2Y5 =1+4/5.

» X2=

2 2
6) (2x-3)(2x+3)-1=5x+(x—2)% 4x’~9—1=5x+x’—4x+4; 3x*—x—14=0;

1-+/169 1+4/169 1

X1

D=(-1)"43[(-14)=169; x|= ———— =2, x)= =2-,

(=1)-43[(-14) I o g 3

112.

O003HaYMM IIIOMIATE yYacTKa X Ta, Toraa 35x (T) — cobepyT B mep-
BEII pa3 42x (T) — cobepyT BO BTOpOH pa3. 3amumieM ypaBHEHHE:
35x+20=42x-50; 7x=70; x=10.

113.

ITycte O6but0 X MammH. Torma 3,5x (T) — MOTPY3WIH B TEPBHIH pa3
4,5x (T) — TWOrpy3wsnm BO BTOPOHW pa3. 3amuiieM ypaBHEHHE:
3,5x+4=4,5x—4; x=8.

114.

a) 1) I'paduk dynkuuu y=x*+2x—48 sBisieTcs ma-
paboJoil, y KOTOpOil BETBM HampaBiieHbl BBEpX (T.K.
KO(QDUIHEHT IPH X IIOTOKHUTEIICH).
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2) Pemum ypaBHEHHE x2+2x—48:0; D=2"-4[1[(-48)=
=1 96 . _2 + \/E 6 —2- \/E

s X2 T
3) (—o0; 6).

6) 1) Ipadux pysxuum y=2x"-7x+6 spnsercs
mapaboiIoi, y KOTOPOil BETBH HAIpPaBICHBI BBEPX
(T.K. K0OQHUIHEHT IpH X [TONOKUTEIEH).

2) Haiizem KopHH ypaBHeHHs 2x°—7x+6=0;
D=(=7)-40B=1; x;=1=L =15, =T 1

4 4
3) (—o0; 1,5)0(2; 0).

B) 1) Ipaduk byskmmn y=—x"+2x+15 sBiusercs
mapaboIoi, y KOTOpOil BETBU HANPaBJICHH BHU3 (T.K.
K03 QHIHEHT IPH X OTPHLATENICH).

2) Pemum ypaBHEHHE —x*+2x+15=0;

D=22-4[(1)T5=64; x 22875 mnx:2_;8:_3_

3) (—o0; =3)0I(5; ).

r) 1) [padux pynxuun y=—5x"+11x—6 sBnsercs na-
paboJioif, y KOTOpO BETBH HAlpaBIIEHBI BHU3 (T.K. KO-
3¢ QHUIHEHT TpH X* OTPHLATENCH).

2) Peumm ypaBHeHme—5x"+11x—6=0; 5x* 11x+6=0;

D=11240-5)-6)=1; x= 1L =1 2 x:% -1.

10
3) (1; 1,2).

1) 1) Tpadux dynxmum y=4x"—12x+9 spusercs
napaboJiof, y KOTOPOW BETBM HANpaBJCHBI BBEpPX
(T.K. K03 QUIMEHT PH X* MONOKHUTENIEH).

2) Pemum ypaBHEHHE 4x* 12x+9=0;

D=(-12)’-4[30=0; x= _12g 0=1,5

3) (=05 1,5)0(1,5; 00).
e) 1) Ipaduk pynxumn y=25x>+30x’+9 sBisieTcss napabomoi, y Ko-
TOPOi BETBU HANPABIICHBI BBEPX (T.K. KOd(PHIHMEHT PH X° MOTOKHTE-
y JIeH).
2) Pemmm ypaBrenme 25x*+30x+9=0; D=30>-

—4[259=0; x==30+0-— ¢
_0»6 z 50

3) HeT pemeHuni
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x) 1) Tpaduk ¢ysxuun y=—10x*+9x sBmsercs

y napa0oJIol, y KOTOpOH BETBH HalpaBiieHbl BHU3 (T.K.
0,9 K0>(QDHUITHEHT IpH X° OTPHUIIATENEH).
z 2) Pemmm ypaBHeHHE ~10x*+9x=0; x(~10x+9)=0; x=0
mn —10x+9=0; 10x=9; x=0,9.
3) (0; 0,9).

3) 1) I'paduk dpysxmmn y=2x>+7x sBIAETCS Tia-
pabosioil, y KOTOpPO BETBM HampaBlieHbl BHH3 (T.K.
K0 QULMEHT NPy X* OTPUIIATENICH).

2) Pemmm ypasrenne —2x°+7x=0; x(—2x+7)=0; x=0
W —2x+7=0; 2x=7; x=3,5.
3) (-0;0)1(3,5; ).

115.

a) 1) I'paduk byHkmun y=2x*+3x-5 sBistercs
napabosiof, y KOTOPOil BETBH HAlpaBJCHbI BBEPX
(T.K. K03 DUIMEHT NPy X* HOIOKHTENEH).

2) Pemmmm ypaBHEHHE 2x*+3x—5=0; D=3"-40[(5)=
=49, x=34T =1 ymx=3"7=125
4 4

3) (=o0; =2,5]U[1; +o0).

y 6) 1) I'padux pyHKIIMK y=f6x2+6x+36 SIBIISIETCS
napaboIIoii, y KOTOPOH BETBU HAIpaBJICHbI BHU3 (T.K.
K02 QULMEHT NPy X* OTPUIIATENICH).
2) PemmM ypaBHeHHe —6x+6x+36=0; x*—x—6=0

~2
0 z D:12—4D]EJ—6):25;x:%:3 I/IJ‘[I/IF%:—
3)[-2;3]
v B) 1) T'padux dpyHKImH y=—x"+5 sBiseTcs mapa-
v 00310, y KOTOpOI BETBH HAIIPaBIEHHI BHU3 (T.K. KO-
-3

3¢ HUUEEHT MpH X OTPHLIATENCH).
‘ 2) PemmMm ypaBHeHHE 7x2+5=0; x2=5; x=\/§ 78 0%
=5
3) (o0, =5 JO[V5 ; +o0)
116.
a) 1) Tpadux dymxuun y=2x"+13x—7 sBusercs

napa0oJiol, y KOTOpOH BETBHM HAlpaBlCHbl BBEPX
(T.K. K03QDHUIMEHT IPH X ONOKUTEICH).
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2) Pemnm YpaBHEHHUE 2x*+13x=0; D=13-40[(-7)=

=225; x= Z13+15 =0,5 nm x= “13-15_ 4
4 4
3) (=00; =7)LI(0,5; 0).

0) 1) I'paduk dyHximu y——9x2+l2x—4 SIBJIS-
ercsi mapaloJIoif, y KOTOPOW BETBH HAIPAaBJICHEI
BHU3 (T. K K03 urment npu X OTpHIIATENICH).

2) Pemmm ypaBHEHHE —Ox*+12x-4=0; 9x*—

02541 AR R2040d 2t L2 +0 _ 2
CETIE

3) (= H0Gi0).

8) 1) Ipadux dyukimu y=6x"—13x+5 sBsercs
napa0oJiol, y KOTOpOH BETBHM HANpaBlICHbl BBEPX
(T.K. K03QDUIMEHT IPH X ONOKUTEICH).

2) Pemmnm ypasuenue 6x’—13x+5=0; D=13"-4[6[F=

:49;x=13+7:12 wx=13"7 =1

12 3 12 2
1.,2
3) [=;1=].
) [3:13]

r) 1) Tpaduxom dyHkmn y=—2x"—5x+18=0; sBnser-
s mapaboJIoH, y KOTOPOi BETBH HAIpaBIIeHBI BHU3 (T.K.
KO3 QHIHEHT [PH X OTPHLATENICH).
2) PemnM ypaBHeHHe —2x'—5x+18=0; 2x*+5x—18=0;

D=5>4D[-18)=169; x:—ST+13:2 o xzﬂT‘B:

=4.5.

3) (—o0; —4,5]0[2; ).

1) 1) Tpadux ¢ynkuun y=3x*-2x spnsercs
mapaboyof, y KOTOpOHl BETBH HaIpPaBICHBI
BBEPX (T.K. K0O(DGHUIIECHT IPH X~ TIOTOKHTEIICH).
2) Pemnm ypasrenne 3x*—2x=0; x(3x—2)=0; x=0 2/3 *

nmu 3x—2=0; 3x=2; x:% .

3) (03 O)(2; 00).

e) 1) Tpaduk dyskimu y=—x"+8 spnsercs na-
pabouioif, y KOTOpOii BETBH HaIpaBJICHBI BHU3 (T.K.
K03 GHIHEEHT PH X OTPHLIATENICH).

2) Peumm ypasrenne 8—x’=0; x’=8; x= 242 wm
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x:—Z\/E
3) (~o0; —24/2)0(242 ; ).

a) 1) Tpaduk dysxiun y=2x"+5x+3 spnsercs na-
paboJioi, y KOTOpPOH BETBHM HAaIlpaBieHbI BBEPX (T.K.
KO3 GHUIHEHT MPH X~ TIOTOKHTEIICH).

2) Pemmm ypaHeHue 2x+5x+3=0; D=5"-4003=1;
=54 = | ymx="3"1= 15
4 4

3) (o0; —1,5)00(=1; +o0).

6) 1) I'padux byHKIMN y—-xz—%x—% SIBIISIETCS
napa0oJioi, y KOTOPO BETBU HAaIpaBiieHbl BHHU3 (T.K.
KOd(QHIHEEHT IPH X OTPHLATENICH).

2_1 1 2

¥ 2) Pemwmm ypaBHEHHE —X —Ex—%: s+

+() 1

e Lo, D=H1 ﬁ — 4G =0;x=
D fre-tiofhed

a) 1) Tpapuk dyuxuum y=x—16 sBisercs mnapa-
001014, y KOTOPOI1 BETBU HampaBsJeHbl BBEPX (T.K. KO-
>(GUUEEHT TPH X* OTOKHUTENEH).

# 2) Pemtum ypaBHeHHE x*—16=0; (x—4)(x+4)=0; x—4+0;
x=4 umu x+4=0; x=—4.

3) (4; 4).

6) 1) Ipadux pynxuum y=x’-3 sBasercs napaco-
JIOW, Y KOTOPOW BETBH HAIIPaBJICHBI BBEPX (T.K. KO-
(HLAEHT IPH X* ONOKHUTENCH).

v3 # 2) Pemmm ypasHeHue X=3=0; x*=3; x=+3 wm

x=43.
3) (—00; =43 JO[ /3 ;+0).
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B) 1) padux dyuxmuu y=0,2x"-1,8 sBusercs
mapaboioi, y KOTOPOW BETBH HANpPaBICHBI BBEPX
(T.K. K0OQPHUIMEHT IPH X [ONOKUTEIEH).

2) PemuMm ypaBHEHHE 0,2x*-1,8=0; 0,2x*=1,8; x*=9;
x=3 wmm x=-3.
3) (m0;=3)0(3;+00).

r) 1) rpadux QyHKIMH y=—5x"—X SBJISETCSA Mapa-
00J10H, Y KOTOpOW BETBH HANpPaBJICHBI BHU3 (T.K. KO-
3¢ HUIHEHT IpH X* OTPHLATENCH).

2) Pemmm ypaBHennme —5x°—x=0;—x(5x+1)=0; x=0

nin Sx+1=0, T.e. 5x=—1, F—%.

3) (=e0; = 1O 0; +o0)

1) 1) Tpadux dyskimu y=3x>+2x sBsercs mna-
paboIoif, y KOTOpOoil BETBU HamNpaBJICHHI BBEPX (T.K.
KO3 GHIHEHT [IPH X* IOTOKHTENCH).

2) Pemmm ypasrenme 3x’+2x=0; x(3x+2)=0; x=0

nmu 3x+2=0, 1.e. 3x=-2, F—%

) 308

e) 1) I'padux pyHKIIH y=7x—x2 SBIIIETCS TIapa- y
00104, y KOTOPOI BETBU HaIpaBlieHbl BHU3 (T.K. KO-
>ddurmenT npy x* OTpULATENEH).
2) Pemmmm ypaBHeHHE Tx—x*=0; x(7-x)=0; x=0 wiu 7 b
7-x=0, T.e. x=7.
3) (=o0; 0)LI(7; +o0).

119.

a) 1) I'padux dysxumn y=0,01x’-1 sBnsercs ma-
paboiioif, y KOTOpOil BETBH HAIpaBJICHBI BBEPX (T.K.
K03(QDUIHEHT IPH X TOTOKHUTEIICH).

2) Pemmm ypaBHEHHE 0,01x*~1=0; 0,01x’=1; x>=100;
x=10 nmm x=-10.
3) [-10; 10].

6) 1) I'padux dyHkuuM y=%x2—12 siBJIsieTcsl napaboJioil, y KOTopoit

BETBH HAIPABJICHBI BBEPX (T.K. KOAPQHIUCHT [IPH X* OTOKHTENCH).
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v 2) Pemmum ypaBHeHHE %x2—12=0; %x2=12; x2=24;

PV 2G2 X 2\/5 WA X=— 2\/3.
3) (—00; =24/6 )I(2V6 5+o0).

B) 1) T'pauk dyrxumm y=x"+4x sBIsercs mapado-
JIOH, y KOTOpOW BETBM HANpaBlieHbl BBEPX (T.K. KO3(-
(bUIMEHT IpK X ONOXKUTEIICH)

2) PemmmM ypaBHEHHE X +4x=0; x(x+4)=0; x=0 wn
x+4=0, T.c. x=—4.

3) [-4; 0].
r) 1) I'padux dpyHKmm y:%x2 —% SIBJISIETCSI 1apaboIIoi, Y KOTOpoi
BETBU HAIPABJICHBI BBEPX (T.K. KOIDDHUIHEHT IIPU x° IIOTOKHUTEICH).
v 2) PemmMm ypaBHeHUe %xz —% =0; %xz =%;
_;éi ’sﬁ z xz—%;x—g Hnnx——g.
3) (o - 330 o),

1) 1) Tpadux Gpynxuun y=5x’—2x spisercs ma-
pabosoii, y KOTOpOH BETBM HAalpaBJE€HBl BBEPX
(T.K. K09DDUIMEHT IPH X ONOKUTEIICH).

2) Pemmm ypasaenne 5x*-2x=0; x (5x-2)=0; x=0
min 5x—2=0 T.e. 5x=2, x=0,4.

e) 1) Ipaduk byuximn y=—0,6x"-0,3x sBIsCT-
csi mapabosyol, y KOTOpOH BETBH HANpaBJICHBI
BHU3 (T.K. KO3((GUIMEHT PH X* OTPUIIATEIICH).

2) Pemmm ypaBHEHHE -0,6x>-0,3x=0; -0,3x(2x+

+1)=0; x=0 i 2x+1=0 T.e. 2x=—1, x=0,5.
3) (=00; —0,5)0J(0; +o0).
a) 3 +40x+10<—x"+11x+3;

3x*+40x+10+x"=1 1x=-3<0; 4x*+29x+7<0.

1) Tpadux pynxuun y=4x*+29x+7 sBnsercs napa-
60JI0ii, y KOTOpPOH BETBH HaIpaBJICHbI BBEpX (T.K.
KO3 GHUIHEHT MPH X~ TIOTOKHTEICH).

2) Pemum ypaBHEHHE 4x*+29x+7=0;
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D=29"-4[471=729; x= % = —% Wi x= % _ 7

7. -1
3)(-7; 4).

6) 9x*—x+923x"+18x—6; Ix’—x+9-3x’—18x+620; 6x°—19x+1520.
1) I'paduk yHkunU y=6x2—19x+15 SIBJISIETCS TIapa-
00101, Yy KOTOpOH BETBU HampasieHb! BBEpX (T.K. KO-
> durmeHT NpH X* HOIOKHUTENEH).
2) Pemnm ypaBuenue 6x°—19x+15=0; D=19"-360=1;
:M:lz Hﬂlflx:b:ll. 01% 13 °

12 3 12 2
3) (~eo; 1110012 ; +00),
2 3

B) 20 H8x—111<(3x=5)(2x+6);  2x™+8x—111<6x’-10x+18x-30;
2x*+8x=111-6x"+10x-18x+30<0; —4x*~81<0.
1) Tpaduk dyuxiuu y=—4x’-81 sBnsercs napaboIOi, y KOTOPOii BETBI
HANpABJICHbI BHU3 (T.K. KOSMOUIMEHT IPU x° OTPUIIATEIICH).
2) Pemmm  ypaBHenme —4x’—81=0;-4x’=81;
o 81

X :_T HET KOpHefI, T.K. KBaJapar J'I}060FO qucia
€CTb YMCJIO HEOTPpUIATCIBHOC. ¢
3) (—; +00).

r) (5x+1)(3x=1)>(dx—1)(x+2); 15x*4+3x—5x—1>4x"—x+8x-2;

15x7=4x"+3x=5x—-8x+x=1+2>0; 11x~9x+1>0.
1) [padux dysxmu y=11x"-9x+1 sBseTcs 1apaGoIOii, y KOTOPOil BeT-
BH HATIPABIICHBI BBEPX (T.K. KOS(DDHUIHEHT MPH X~ TIOTOKHTETICH).

2) Pemmm ypasuenne 11x*—9x+1=0; D=9"-44=37,

9+437 ymnx=—9_‘/ﬁ.
22 22
3) (con; 2287 )09 - 1o
22 22

x=

121.

a) 2x(3x—1)>4x>"5x+9; 6x*—2x>4x*+5x+9;
6x*=2x—4x"=5x-9>0; 2x*~7x—9>0.
1) Tpaduk dynxuun y=2x"-7x—9 sBsercs napabo-
JIOW, y KOTOPOW BETBM HAIpaBIIEHBI BBEPX (T.K. KO-
> dureHT Npy X* MOTOKHTENCH).
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2) Peumm ypasrenne 2x°—7x—-9=0; D=7"-40[(}-9)=121; x= % =45
i x=7 =11 =1
4

3) (=oo; ~1)LI(4,5; +o0).

6)  (5x+7)(x—2)<21x* 11x-13;  5x*+7x—10x—-14-21x*+11x+13<0;
—16x*+8x—1<0.
1) I'padux dysxmmn y=—16x"+8x—1 sBisercs napabonoii, y KOTOpOit
BETBU HAIPABJICHBI BHU3 (T.K. KOI(DGHIMEHT IPH x° OTPHIIATEIICH).

v 2) Peuum ypaBHEHUE —16x7+8x—1=0;
2 gt 1=0- D=8%— -0 ,=81t0_1
1 % 16x"—8x+1=0; D=8"-4061=0; x VR

3) (-eo; )05 +99).

a) y=vV12x-3x?> T.K. TOJKOPEHHOE BBIPAKEHHUE

JIOJDKHO OBITH HEOTPUIATEIBHO [ 12x-3x%20.

1) Ipadux dyskimn y=—3x+12x sBIseTCs M1apabOIOii,
y KOTOPO# BETBH HAlpaBjieHbl BHU3 (T.K. KOIPPHULIUEHT
TIpU x° OTPUIATEIICH).

2) Pemmmm ypaBHeHHE —3x%+12x=0; 3x(—x+4)=0; x=0 w1 —x+4=0 T.c. x=4.
3) [0; 4].

v 0) y=

T.x. MMOAKOPCHHOC BbIPpAXKE-

I S
V2x2 -12x+18

HUEC JOJIDKHO 6bIT]> HCOTPULIATCIIBHO, 3HA4YuT,
2x*=12x+1820. Ho 2x*~12x+1820 cTouT B 3HaMeHaTe-
ne 0 2x*=12x+18#0 3uauut, 2x°—12x+18>0

1) T'pabux dyskumn y=2x-12x+18 sBasercs mapaGoioii, y KOTOpoit
BETBH HAIPABJICHBI BBEPX (T.K. KOAPQPHIUCHT [IPH X* MOTOKHTENCH).

2) Permim ypasrerue 2x—12x+18=0; x~6x+9=0; D=(-6y—410=0; FL;O =3,

3 x

3) (=00, 3)L(3; +00).

123.

v a) 1) Ipadux pynxuun y=7x’-10x+7 spnsercs napabo-

JIOH, y KOTOpOW BETBU HampaBieHbl BBepX (T.K. KO Puiu-
EHT IIPH X” MOJIOKHUTENCH).
£ 2) Pewmim ypasrerne 7x'—10x+7=0; D=(—10)*~43[7=—96<0.
4
3) x — nroboe.
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6) 1) T'padbux dyukmmu y=—6x"+11x—10 sBusercs ¥
mapabooi, y KOTOpOH BETBH HANpaBIEHBI BHHU3 (T.K.
KO3 QHIHEHT [IPH X OTPHLATENICH).
2) Pemmnm ypaHenue —6x+11x—10=0; 6x’—11x+10=0;
D=(-11)*-4[600=—119<0.
3) x — mroboe.

L)

B) 1) I'padux pynkunm y:%x2—8x+64 SIBIIIETCS Ma-

paboJIoif, y KOTOPOU BETBH HAaIpaBIiCHBI BBEPX (T.K. KO- ¥
3 PHUIHEHT TPH X* MOTOKHUTENEH).

2) Pemum ypaBHEHHE % x*—8x+64=0;

L)

16
D=64-47k B4=0; =80 5.
4 2
3) x — mroboe.
r) 1) [padux pyrxuun y=—9x’+6x—1 sBisercs napaboioii, y KoTo-
POii BeTBH HaIpaBJIeHbI BHU3 (T.K. K03(huImenT npu x° ¥
OTpHIIATEIICH).

2) Peumm ypaBHeHme —9x*+6x—1=0; 9x’—6x+1=0; 0 $ =
D=36-40900=0; x=0+0 -1
18 3

3) x — moboe.

124.

a) 1) Tpadux ynxumn y=4x"+12x+9 sBnsercs mapa-
001014, Yy KOTOpOH BETBU HaIlpaBiIeHBI BBEPX (T.K. KOA(-
(GUUHMEHT IpH X” MONOKHUTENCH).

2) Pemmm ypaBHenme 4x’+12x+9=0; D=144—-4@0Q=0;

_-12+40 _
X A 1,5.
3) x — mroboe.

6) 1) I'padux dyskimm y=—5x"+8x—5 sBusieTcs ma- y
paboJIoii, y KOTOPOW BETBU HAIPABICHBI BHU3 (T.K. KO-
>ddurmenT npy x* OTpULATENEH). 6
2) Pemmm ypaBHeHHE —5x*+8x—5=0; 5x*—8x+5=0;
D=64-4[3(3<0.

3) x — moboe.
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125.
a) X+ 7x+ 1>+ 10x—1; x>+ 7x+1+x°=10x+1>0; 2x*=3x+2>0.
y 1) Ipadux pyrxuun y=2x"—3x+2 sBIsercs napabooii,

y KOTOpPO# BETBM HaIlpaBiIeHb! BBEPX (T.K. KOAPPUITHEHT
1pH X TOJNOXKUTENCH).
2) Pernm ypasaenne 2x°—3x+2=0; D=(-3)*-4212<0.
3) x — nroboe.

6) —2x*+10x<18-2x;—2x*+10x—18+2x<0; —2x*+12x—18<0.
y 1) Tpadux pynxuun y=—2x>+12x—18 sBisercs mapado-
JIOW, Y KOTOPO#l BETBH HAalpaBlIeHBl BHU3 (T.K. K03(du-
LMEHT [PU X OTPUIIATENEH).

T

T
’ 2) PemmmM ypaBHenme —2x"+12x—18=0; x’—6x+9=0;
D=(~6)*-409=0; x=2 Jz' 03
3) x#£3.
126.

O003HaYHMM JJIMHY MEHBIICH CTOPOHBI MPSMOYTOJIBHHUKA X CM, TOT/IA
JUTHHA OOJNBIIEH CTOPOHHI (X+7) CM, a IDIOIIATh

1 F MpSIMOYTOJbHHUKA  X(x+7) CM. [omyunm
\ / x(x+7)<60; x*+7x—60<0. PemmM ypaBHeHHe
— > X +7x-60=0; D=T>+4[680=49+240=289;
x=—_7 +17 =5 nnm x=—_7 —17 =12
2 2

Ipadux pynxmun y=x+7x—60 — 370 mapa-
Oosa, y KOTOpOW BETBHM HAaIlpaBl€HBl BBEPX.
x*+7x—60<0 npn —12<x<5. Tak KaK 10 CMBICIY
ycnoBus x>0, To okoHYaTeNnbHO 0<x<S5.

127.

O003HaYNM MHPHHY MPSMOYTOIBHUKA X CM, TOT/Ia €ro JUTHHA (x+5)
eM. x(x+5) cM® — mromans. Ilo ycnoBuio, x(x+5)>36; pemnm
X +5x=36>0.

1) I'paduk pyHKIIHI y=x2+5x—36 SIBJISIETCS T1a-
paboJIoii, Yy KOTOPOW BETBHM HAIPABJICHBI BBEPX
(T.K. KO3(QUIMEHT pH X* MONOKHUTENEH).

2) Pemmm ypaBHEHHE X +5x=36=0; D=25-

—4[0-36)=169; x:% =4 mF_-Sz—B — 9.

3) x>4 cm.
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128.
1) x=00 y=% = —% d (0; —%) Touka nepeceuctus ¢ Oy.

0’5’; 72 _0: 0,5x-2=0; 0.5x=2; x=4 [ (4: 0) — Touxa me-

2)y=0 0

pecedenus ¢ Ox
3) ®yHKIMS BO3pacTaromasl.

129.
x —21<0, Hx <21,
0 0 —3,5<x<5,25
x+35>0; x>-35;
Obx—-9<0, Px<9,

) B * x<-35
%x+7$0; x<-T7;

-4<10, <14,

B) g Eﬁx 1<x<2,8
H—3x<—2; o 3x<-3;
Bx—-6>5, Bx>11,

r HET PELICHUH.
"0 4>y Farsy P

130.
1

4_3 2_ 20 2 _ 2 2_1 | .2 1\2
2) V40,2527 +0,25)97(y 2@@%@) )
121 21 1\ 2 IO _ 1o
x+—16x X (o0 2x+—16) X (o 2%5&%@) X (o 4)

6) x'——
)=

B) X281 —16=x2()*+2)~8()+2)=(+2)(—-8)=(+2)(x+2 /2 )x—2+2 )
r) 64°b*+3b°—8a*~4b*=3b*(2d*+b)~4(2a*+b)=(2a*+b)(3b*—4)=

=2a*+b)(b /3 +2)( b+/3 -2).

131.
= 0) =
(=00;=8)LI(5;+w0) (-10; 14)

B) "T85 a5 % oy 17
o — . _1._1
(—00; —8,5]0J[3,5; +00) [ 3 8]
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a) +—25 30 7 6) -6 6 <
(=25;30) (—00;=6)(6;+0)
m ¥

B) i r) "263 -017%

[+:5] (—o0; =6,3;10[0,1; +0)

133.

m m

a) s 2 s 0 -1 4 %

(2 5)U(12; +o0) (—oo -NO(-1; 4)
N = T = -
B) -5 -1 0% 8
(=00;=5)(=1; 0)(8;+00)

134.

— + - . - - s

a) T _gs a7 az ¢ 0) -o,7+ 28 92 %

(48; 37)0(42; o) (=%; =0,7)0(2,8; 9,2)

135.

m ’\/W

) 2 15 z 6) 0 5 z

(—oo -9)0(2; 15) ( 6; 0)0(5; +oo)

B) NI E

1 4 8 ¥ 16

(1, 4)0(8; 16)

136.
a) 5(x— 13)(x+24)<0 (x- 13)(x+24)<0 (-24; 13).

10
3 7H

B) (x+12)(3—x)>o —(x+12)(x 3)>o (+12)(x— 3)<o ( 12; 3)

6) <x+ ><x+ )20 <x+ ><x+ )y<o0; &1

r) (6+x)(3x—1)<0; 3(x+6)(x—— )<0; (x+6)(x—— )<0; H- 10

34
137.

a) 2(x—18)(x—19)>0; (x—18)(x—19)>0; (—oo; 18)J(19; )

0) —4(x+0,9)(x—3,2)<0; (x+0,9)(x—3,2)>0; (—o0; 0,9)[1(3,2; )
B) (7x+21)(x—8,5)<0; 7(x+3)(x—8,5)<0; (x+3)(x—8,5)<0; [-3; 8,5]
r) (8—x)(x—0,3)=20; —(x—8)(x—0,3)=0; (x—8)(x—0,3)<0; [0,3; ]
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138.

a) T.K. BbIpa)KeHHE T10J1 3HAKOM DAJUKaJIA JOJDKHO OBITh HEOTpHUIA-
TenbHBIM [J (5—x)(x+8)20; —(x—5)(x+8)=0; (x—5)(x+8)<0; [-8; 5]

0) T.x. BeIpakeHHE 1O/ 3HAKOM pajMKaia JOJDKHO ObITh HEOTpHILA-
TenpHBIM [ (x+12)(x—1)(x—9)=0; [—12; 1]0[9; +0)

139.

a) T.x. BbIpakeHHE I10J1 3HAKOM paJUKaNa JOJDKHO OBITh HEOTpHIa-
tenbHbIM [ (2x+5)(x—17)20; 2(x+2,5)(x—17)=0; (x+2,5)(x—17)=0;

(=005 =2,5]U[17; +e0)

0) T.k. BEIpaXCHHE TIOJ] 3HAKOM paJUKalia JOJDKHO OBITh HEOTpHIla-
TenpHBIM [ x(x+9)(2x—8)=20; 2x(x+9)(x—4)=20; x(x+9)(x—4)=0; [-9;
0]0[4; +e0)

140.
a) X72<0 0 (x=5)(x+6)<0; (=6; 5)
x+6

6) 14X 00 (14=00613.8)<0: -1 380

x+3,
(—e0; =3,8)01(1,4; +o0)
B) 2x6>om 2x6(x=1,6)>0; x(x~1,6) > 0; (=o0; 0)I(1,6; +00)

r - 1;5 >0 0 (5x=1,5)(x=4)>0; 5(x~0,3)(x~4)>0; (x~0,3)(x~4)>0;

x -

(=005 0,3)L1(4; +o0)
141.
a) x‘21<o 0 (x=21)(x+7)<0; (=7; 21)

6) x+4;>o O (r+4,7)(x=7,2)>0; (=o0; =4,7)0(7,2; +0)

x-=7

B SIS0 0 (6rH1)(3+0)20; 6t £ )0rH3)20: (et 4 )(x+3)>0;

(=0 —3)5(— i+eo)

F)
(0; 3)

oS0 0 Sx(4v-12)<0; x(4r=12)<0; A(x-3)<0; 2(x3)<0;
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142.
1) Tpadux dynkuun y=x>—0,5x+1,5 sBisercs napabooii, y KOTOpoii
BETBH HAIPABJICHBI BBEPX (T.K. KOAPQHIACHT [IPH X* OTOKHTENCH).

2) BpruuciauM KOOpIWHATHI  BEPIIMHBIL: xﬁ—i =205 =0,25;

2a 2
peHE 1,387
MO 2 4 2 16 16

3| x 1 2 0
y 2 45 | 1,5
T.k. mapabona CUMMETPUYHA OTHOCHTEIHHO
npsamoii x=0,25, HaliieM ele Tpu TOYKH Tpa-
¢uxa.
a) [Tpn x=0 y=1,5.
> 0) I'paduk pacronoxen 8 I u I yerBeprsx.
B) I'paduk cHMMETpHUYEH OTHOCUTEILHO OCH

[} PN v

=
N

x=0,25.
r) OyHKkuus yosBaeT B (—o0; 0,25] Bo3pactaer B [0,25; ).

1) Haumenbiero 3aaueHus 1 % ¢byukuus gocruraet npu x=0,25.
E(y)= [1 — ;o).

143.

a) I'paduk GyHKIHH y=3x"+4 MOXHO MONYYHTb U3 MapaGoIBl y=3x"
CABHUIOM BBEpX Ha 4 eqUHMIIBL, 3HAUUT, pacnonoxeH B [ u Il uerBepTsx.

6) I'padpuk GyHKImn y=—5x"—1 MOKHO TOIYYHTH U3 MAPAbOIBI y=—5x
CABUTOM BHM3 Ha | eauHMILy, 3Ha4UT, pacnonoxeH B III u IV uerBepTsax.

B) I'padux dyHKIMH y=2x"—4 MOXKHO MONYYHTb U3 MApaGoisl y=2x"
CABUTOM BHU3 Ha 4 €JUHUIIbI, 3HAYUT, PACIIOJIOKEH BO BCEX YETBEPTIX.

144.

1
a) y=—+t O x # 0; u 6+tx#20; x#—6; D(y)=(—00;—6)0(—6;
6x 6+x
0)0(0;+c0).
Dx>0 k=0,
6) y=+/x —/x— 00 _ s DO)=[4; +e).
-420; =24

B)y_ll — —¢ 10 x#-1; D(y)=(=o0;=1)0(=1; 0)0(0; o).
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145.
y=10x; D()=[0; 7]; (0)=0, [ 7)=70; E(f)=[0; 70].

e Borumcniuv  BeicoTy  TpeyronsHuKa — ABC:
s/ h=25-9 =16 =4 (mo Teopeme Iludaropa). Tak
v Kak x__h :i, TO: yzgx:LSx. Uraxk,
A c y AC 6 4
yv=f(x)=1,5x; D(f)=[0; 41; E(f)

147.
L - TI C e e IS
9= =T s MOt T

148.

a) flx)=5x=2; filx)=10 O 5x—2=10; 5x=12; x—%

6) flx)=x%; fix)=10 0 x*=10; x=410 wm x=—1/10

B) fx)=x*+1; Ax)=10 O x*+1=10; x*=9; x=3 mmm x=—3.

149.
1) Haiinem Touky nepeceuenus ¢ Oy: x=0 [J y:;:—:l g (0; 1)

2) Haiinem Touky mepecedenus ¢ Ox: y=0 U =0 — Her pemeHuii [

x~+1
HeT To4yek nepecedeHus ¢ OX.
3) I'paduk pyunxumu pacnonoxet B I u Il KOOpIUHATHBIX YETBEPTSIX.

150.
CkopocTh KaTepa Ha myTH OT A 10 B (BHU3 IO TEYCHHIO) paBHA
16+4=20 (xm/4), Ha 0OpaTHOM ITyTH (BBEpPX IO TEUECHHUIO) €r0 CKOPOCTh
cocrapisier 16—4=12 (xm/4). Paccrosinue ot 4 1o B karep npoizer 3a
60:20=3 (), pacctostaue ot B 10 4 — 32 60: 12 5 (9). Homyumnm:
[20z,:0[0;3),
I(0=160, +0[3;5),
H0-12¢, ¢ 0[6;10]. o1
Ha orpeske [0;3] /(#} pacrer (karep ]
ynamnsiercs ot A), Ha [3; 5] /(f) He uzmens- 1
101

ol




etcst (katep Ha cTosiHKe), Ha [5; 10] /(f) yobiBaeT (kaTtep BO3BpaInacTcs B
A).

151.
6
—
b1

152.
) Tpi y=0: 22 g 241120, 2011 1= 1L

10 2
6) ITpu y=0 0 _°6 =0; Hyneit GyHKIUN HET.

8-0,5x

2 _
B) ITpu y=0 [ ¥=o; 3x°=12=0; 3x’=12; x’=4; x;==2, x,=2.

153.
a) y=—0,01x k=-0,01; dynkums yosBaromas, T.k. k£ < 0.

1 1
0) y=7x +3 k=7 ; GyHKIMS BO3pacTaromias, T.K. k> 0.

B) y=16x k=16; pyHkuus Bo3pacrarommas, T.K. k > 0.
r) y=13-x k=—1; pynkus yosBaromasi, T.K. k < 0.

154.

Oynkims y=x: D(y)=(-o; +o0); x’20 m1st Beex x[J(-0; 00) O y=x’
(YHKUUS COXpaHseT 3HaK.

Oynkms y=x"+5: D(y)=(-; +00); x*+5>0 w15t Bcex x[J(—o0; o) [J
y=x"+5 QYHKIMS COXPAHAET 3HAK.

5
Oyukims y=2x+5: D(y)=(—; +o0); 2x+5>0 mpu xZ_E n 2x+5<0

5
npu x<— 3 U ¢ynxuums He coxpansiet 3HaK Ha D()).

Oynxums y=x: D(y)=(-%; +o); y=0 npu x=0 u y<0 npu x<0 [
(hyHKIMS HE coXpaHseT 3HaK Ha D(V).

Oynxups y=—x": D(y)=(—00; +o0); y<0 st Beex x[J(—00; 00) [ PyHK-
WS COXpaHseT 3HAK.
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Oynkms y=—x"—4: D(y)=(—o0; +); y<0 mms Bcex x[J(—oo; o0) [J
(yHKUUS COXpaHseT 3HaK.

OyHKIUA y:\/; : D(y)=[0; +0); y=0 nnst Bcex x20 [ dynkuus co-
XpaHseT 3HaK.

DyHKIUA y=\/; +1: D(y)=[0; +o0); y=0 must Bcex x20 [ dyHKIMA
COXpaHsIeT 3HaK.

Oynxups y=x +x*+6: D(y)=(—00; +o0); y=0 st Beex x[J(—oo; o0) [
(YHKIHSI COXpaHSET 3HaK.

155.

N3o0paxkeHHass Ha pUCYHKE (QYHKIHS MMEET 00JacTh OINpeJeNIeHUs

D=(—o0; 1]. 3 naHHBIX QyHKIMHA TONBKO y=+/1 —x oOIpejeneHa Ha 3TOH
obmacta (D(1 - x )=[1; +0); D(v/x +1)=[1; +o0).
156.

OyHKIMS y=|x—2| IpUHUMAET HYJEBOE 3HAUCHHWE B EIUHCTBEHHOMN
Touke x=2. CienoBarenbHO, el COOTBETCTBYET rpadyK, N300pakKeHHBIN
Ha pucyHke 41,0.

157.

1) ®yHKIMs He ompezaeneHa Tolbko B Touke x=0: mpu x>0 umeeM

6 6
y=—, npu x<0 umeeMm y=——. OyHKIHUI CUMMETPHYHA OTHOCHTEJIBHO
X X

ocu Oy.
2) CocTtaBuM TabiMIly 3HaueHUH QyHKLIUH:
x | 6] -5|-3]|-2]-1 1 2 3 5 6
6 2 3 6 6 3 2 6 1
y 1 — e
5 5
3) IToctpoum rpadux.
YA
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4) dynkuus Bo3pacraeT Ha uHTEpBane (—; 0), yObIBaeT Ha HHTEPBA-
ne (0; +o0), MHOXeCTBO ee 3HaueHnu — (0; +).

158.

IToncraBum 3HayeHue x=10-2 ﬁ B TpexuieH x'—20x+80. [omyuum
(10-2 /5 Y*~20(10-2 4/5 )+80=100-40 / 5 +20-200+40 /5 +80=0. Cie-

JoBaTenbHo, 10-2 \/g SIBIIIETCS KOPHEM YKa3aHHOTO TPEXUJICHA.

159.

a) %xz-i-%x—Z:O; K+4x—12=0; D=4’-40[F12)=64; x,= _4; 8_, ,
-4-8
x= =—6.
)
1,1 1 2 2
0) Ex —gx—z =0; 6x"—4x—3=0; D=(—4)"-416[(+3)=88;
24422 o2 J22
s A2 6
+
B) —xX"+4x-2 % =0; 4x’~16x+11=0; D=(-16)-4B11=80; x,= 4 2*/5 ,
4-45
Xo= .
2
5+4/17
r) 0,4x*-x+0,2=0; 2x’-5x+1=0; D=(-5)’-400=17; x= :1/_ ,
5-417
X= .
4
160.

a) Hampumep, (x—2) (x+7)=x*+7x—2x—14=x*+5x-14.

6) Hampumep, (x=3—+/2 )(x=3+2 )=r"—(3= 2 x=(3++/2 )x+
+(3=2 )3+2 Y= =3x+ /2 x-3x= /2 x+9-2=x"—6x+7.

161.

Tax kak x=0 — KOpeHb TpexwieHa 2px’—2x—-2p—3, to —2p—3=0 [

3 3 3 3
p= 5 . IIpu p= 5 AMeEEM: 2(— E )x2 =2x-2(- 5 )-3=

2
=-3x*—2x=—x(3x+2), 03TOMy BTOPOii KOPEHb TPEXUJIEHA PABEH X=— g .
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162.
a) 2x*—10x+3=0; D=(~10)"-423=76>0; no Teopeme Buera, x;+x,=
b_ -10 c 3

a 2 a 2
6) %x2+7x—2:0; ¥ +21x-6=0; D=21°-40I(+6)=465>0; o Teopeme

Buera, x;tx,==21, x;x,=—06.
B) 0,5 +6x+1=0; D=6"-400,50=34>0; mo Teopeme Buera,
x1+x==12, x1x,=2.

1, 1 1 1 1.0 10
r)—-—x+—x+—=0; D= —4[-— — >0 ; mo teopeme Bue-
UERRER %g DB P

_2 _
Ta, X1+X2—§ , Xp0=—1.

163.
Brigenum kBampar IlBy‘IHGHa'

a) 2037222t L )2(x —2&}53_ AR TER NI
2 16 16 2 4 16

:2(x—z)—5§.
0)
_3x+4x—l——3(x—§x+ )=-3( 254[.12_+9 4 _) S3((e- )_é):

_3()(_3 )2“1‘% .
B) 5x” 3x=5(x"— x) 50 _2xL - 7) S5((x— ) 7)—
100 100 100
_cp_ 3 2_1
S(x E) %
r) —4x*+8x=—4(x*—2x)=—4(x*-2Q0+1-1)=—4((x—1)*~1)=—4(x—1)*+4.

164.

a) Beienum kBajpar ABy4JIeHa:

—x*+20x—-103=—(x*-20x+103)=—(x*-2&00+100-100+103)=
=—((x—10)*+3)<0.

0) Beinenmm kBaipaT qBy4ICHa:

x*=16x+65=x"-2QB+64—64+65=(x—8)*+1>0.
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165.

4
a) Beimenmum  KBagpaT — IBYWIEHA: 3x2—4x+5=3(x2—§+§)=

2 4 4 5 ,, 11 2, 11
3x2x—+———+—)=3 =) +—)=3(x—=)+— [0 unaubosbIIero
@’ 3t97 973 )=3((x- ) 9 =3( 3 ) 3
2 2
3Ha4YEHHsI HeT; HaMMEeHbliiee 3 3 Ipu x = 3
0) Breigenum KBajipaT JIBy4JIEHA: =3x*+12x=—(x*—4x)=

=—3(x*2Q02+4-4)=—3((x—2)*-4)=—-3(x—2)*+ +12 [ HamMeHbIIEro 3Ha-
4yeHusl HeT; HauOombiiee 12. [pu x = 2

166.

Tak kak mo ycmoButo, a+b=40 to a=40-b, Torna WX TPOHU3BEICHHE
paBHO ab=b(40-b)=—b*+40b=—(b*—40b+400-400)=—(b—-20)*+400. Hau-
OoJbplliee 3HAYEHUE ITOTO BBIpaXKEHUs AocTturaercs mnpu b=20; Torma u
a=40-b=40-20=20.

167.
a) 0,8x2—19,8x—5:0. Haiinem xopuu: D=392,04-4[0,8[(+5)=408,04;

x=25 v x= —% ; 0,8x2—l9,8x—5:§ (x+% )(x—25)= (4x+1) (lx—S).

0) 3,5—3%x+§x2:0. Haiinem xopHu: D———4|3 SBZ—
3144 314

S I i x=——2 =3 ;3,5- 3l +2x*2 (—é)(x—z):
in 2 3 3 3 2 2

B) x’+x+/2 —2=0. Haiinem xoprm: D=2-40[(-2)=10; x= ‘/E“F
_\52—\/5 xz+x\/5_2:(x_—\/17)2—\5)(x_—\/17)2+f)_

W x=

T) xz—x\/g+l=0. Haiinem xopuu: D=6—-400=2; x=@ WIH
\/g;\/z XZ_X\/E"‘l:(X_\/g;\/E)(X_\/g;\/E)

x=

168.

-6+ —A —
a) 1) n+6m+8=0; D=6"-4I8=4; my=—0F2 = 6-2

m*+6m+8=(m+2)(m+4).
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2m® =8 _ 2m’-4) _2m-2)(m+2) _2m=2)

2 .
)m2+6m+8 (m+2)(m+4)  (m+2)(m+4) m+4

6) 1) 2nP—5m+2=0; D=(-5)-400=9; m=""> = m=2"3 =1,
4 4 2
2m2—5m+2=2(m—2)(m—% Y=(m=2)(2m-1);
2m? =5m+2 _ (m=-2)2m~-1) (m 2)(2m —1) 2m -1

mn=2n-3m+6 n(m 2)=3(m— 2) (m=2)(n-3) n-3
169.

, 5 3+5
) D 4 3xol=0; DS(3)H4BLED2S x=— =l
3-5 _ 1

Xy= ] __Z ; 4x°=3x-1 —4(x_1)(X+ == D(x+D);

2 x+4  37x-12 _x+4 37x—12

x=1 4x2-3x-1 x-1 (x=D@x+1)
_(x+4)@x+1)-(37x-12) _4x° +16x+x+4-37x+12 _

(x—1)(4x +1) (x —1)(4x +1)

_A(x% -5x+4)

(x—1)(4x +1)

2 2 2 5+3

3)  4x-20x+16=0; x’—5x+4=0; D—(-5)-40@=9; x,= =4,
=23 21 AP 0x+ 1 6=4(x—4)(x—1);
2 4(x2 -5x+4) _dx-d)(x-1) _4(x—4)

(x-D(dx+1)  (x-D)@dx+1)  dx+l

6) 1) P13xt2=0; D=3—40=1; x=—ho], x=oloy.

XH3x2=(x+1)(x+2);

2) x-1  1-x _x-1_ - _)E( H:
X+2 x243x+2 x+2 (x+l)(x+2) x+2) (x+1)(x+2)
(-1 x+1+1 :(x 1)(x+2):
(x+D)(x+2) (x+D(x+2) x+1
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170.

a) 1) x*=x=20=0; D=(—1)*-40[(+20)=81; x;= % =5, X,= % =—4;
x*=x—=20=(x—5)(x+4);
2 2
- -x-2 7-x)(x=5)(x+4
2) Jxox g7 0_x7-0)(x=3)x+4 =x(x—5)=x"-5x.
x+4 7-x (x+4)(7-x)
5 5 ~11+1
6) 1) x+11x+30=0; D=11>-40030=1; x;= > =-5,
-11-1 5
Xp= =—6; x"+11x+30=(x+5)( x+6);
2 X2 +11x+30 x+5 _ (x+5)(x+6)(x=5) _ x+6
3x=15 " x-5 3(x=5)(x+5) 3
B) 1) X*=3x—4=0; D=(=3)>-40[(-4)=25; x,= 3%5 4 = ; SR

P =3x—4=(x—4)(x+1);
267 =7 _x+1_ 2x%=7  x+1_ 2% =T-(x+D)(x+1) _

2
) x2-3x—-4 x-4 (x+)(x—-4) x-4 (x=4)(x+1)
C2xP-7-(x+2x+l) | 2x?=7-x?-2x-1_ x?-2x-8
(x—=4)(x+1) (x—4)(x+1) (x—4)(x+1)
3) x-2x-8=0; D=(-2y-4l0-8)=36; x=>70-4, xz:2_;6:_2;

X 2x—-8=(x—4)(x+2);
x2-2x-8 _(x-4)(x+2) _x+2
(x=4)(x+1) (x=4)(x+1) x+1

+ -
r) 1) 3x3-5x+2=0; D=(-5)-430=I; xlz%zl, =2 61

[SSERN)

>

3x2—5x+2:3(x—1)(x—§ Y=(x—1))(3x-2);

2) 2+x-x? L 10x 2+x-x’ L 10x _ 2+x-x+10x(x-1) _
2-5x+3x> 3x-2 (x-DBx-2) 3x-2 (x-D(Bx-2)

24 x-x2+10x(x—1) _2+x-x>+10x> -10x _ 9x> —9x+2 |
(x-1)(3x-2) (x-1)(3x-2) (x-1)(3x-2)
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3)  OP-9x+2=0; D—(-9y-400=9; x=213-2 =273_1.
18 3 18 3

9x?=9x+2=9(x— % )(x— % =(3x-2)(3x—1);

9x2 —9x+2 _(3x-2)Bx-1) _3x-1
(x-DBx-2) (x-DBx-2) x-1
171.
a) x=5; y=—7 0 a3’=-7; 25a=-7, a——%
6)x=—ﬁ;y=9m alﬂ—\/_)2=9‘ 3a=9; a=3.
1 1 1 104

!
B) Xx=——; y=—— =——— —a=——a=——="2
g U m_ ) 20

172.
1) Tpaduk dysxumun y=—0,25x" — na-
paboyia, y KOTOpOW BETBH HalpaBJICHBI

I 1 '
BHU3 (T.K. KOOQMUIMEHT TP X° OTPHIIA- x
TENbHBIN). 4 y=0,25x¢

2) Haiinem KOOpAMHATHI BEPIIUHBIL:

sz 0 3,70: (0: 0).
2a 20{-0,25)

)| x|2|-2| 3 =3 1 -1 |-6
y |-1]-1]-2,25|-2,25|-0,25]|-0,25|-9

4) HauGonpmee 3HadeHne paBHO (, HaMMeHbIEe 3HAUYCHUE PABHO
Y(=6)=9.

173.

a) Ipu a>0 umeem: y=ax® 2 0 0 E(y)=[0;+00);

0) mpu a < 0 umeem [ E(y)=(—o0; 0].

174.

y=ax’; y=ax. Haiizem Touku mepeceuenus: ax’=ax; ax’—ax=0;

ax(x—1)=0; x=0 wmm x—1=0; x=1. IIpu x=0 noIyYnUM TOUKY NepeceyeHns
(0; 0) mpu x=1 noxyumm (1; a).

421 A 12
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175.

Iepenecs napabomy y=7x" BBEPX HA 5 eIMHMII, ONYYUM HOBYIO Ia-
pabony — rpaduk GpyHKiHH y=7x"+5. [lepeHecs ee BIEBO HA § €IMHHIL,
nosy4uM napabory — rpaduk GpyHkmmn y=7(x+8)*+5.

Urax, y=7(x+8)*+5.

176.

a) 'paduk dyskumm y=—x' momydaercs u3 rpaduxa GyHKIHH y=x
BEPTHKAJIbHBIM OTPa)KEHHEM OTHOCUTENIbHO ocu OX.

Ipaduk byuximn y=(x—3)° nomyuaercs u3 rpaduka GyHKIEE y=x
IPH CABUTe Ha 3 eIMHULBI BIIPABO.

I'padux dyskimu y=x'+4 monyuaercs u3 rpaduka (QyHKIHH y=x
NPY CABUTE BBEPX Ha 4 SAUHHULIBL.

0) I'paduk ¢yHxkunu y=—\/; mosyyaercs w3 rpaduka (QyHKIHA
y= Jx IPH OTPAKEHUH OTHOCUTENIBHO och OX.

I'paduk Pynkumm y=\/m noxydaercsi u3 rpaduka QyHKIHU
y= Jx IIPH CABUTE HA 5 SJMHUI BIICBO.

I'paduk  ¢yHKIHM y:m noiydaercss u3 rpaduxa (QYHKIHH

y= \/; IIPH CABHTE HA | eIMHUITY BHH3.

177.

1) Crpoum rpaduk GpyHKIMH y=|x|= E o x>0
Fx, x<0
7% 2) TIpadpux yHxuuH

y=|x—4| nomyuaercs u3 mo-
=|z -4
l==a] CTpoeHHOro rpaduka npH

y=|z|
capure Ha 4 eIMHUIBI BIIpa-
1 =|z-4}-3 Bo.

2 N/ N 3) TIpaduk  dyHkmH

SN NZ T )=x-4/-3 nomyuaercs w3
4 I
TN\ rpaduka GyHKIMH  y=|x—4|

NpU CABUT€ Ha 3 EIUHMUIIBI

BHI3.
178.
Ipaduk GyHKIHMH y=x"—6x+c ecThb mapaboia, y KOTOPOil BETBH Ha-
npaBieHbl  BBepx.  KoopAMHATBI  BEpIIMHBL  X,=— 2i = g =3;
a
15=9—18+c=c-9.
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I'paduk dyHkIMM pacrionaraercs BbIlE JaHHOH TOPHU30HTAIBHON
NIPSIMOM, €CITU BBIIIE Hee Oy/IeT pacloIokeHa BepIinHa napaoJibl.
a) I'pacduk pacnonaraercs Bolie npsimoi y=4 npu ¢—9>4, 1.e. ipu ¢>13.
6) I'paduk pacmosaraercst Boiie npsiMoi y=—1 mpu ¢—9>-1 T.e. npu
c>8.

179*.
b
Beoruncimm KOODPIMHATHI BEPIIHUHbBI mapaboIb: Xy=— E
»* b? b*
V= ————+c= =¢ e UroOpI BepmmHA OKazanach B Touke (6; —12),

. _b 1. . b? b _
TTOJIOYKHM: —5:6, b=-12; ¢c-2_=—12, =2 __12, Tak Kak b=—12,
4 4

Cz%—12=36—12=24'

180.
HpﬂMaS[ SABJIACTCS OCbIO CUMMETPUHN napa60nf,1, Korjga Ha 3TOH nps-

. _16 _8 8
MO JIeXKHUT BepIIMHA TapaboIIb. xB—z— = —; IOJKHO OBITb — =4, T.C.
a a a

a=2.
181.

2 2 2 2 _c
y=ax"+c; y=0 O ax+c=0; ax’=—c; x’=—= [ ypaBHeHUe UMEeT pe-
a
HIEHUS IpU

1) a>0,c<0
2) a<0,c=20
3) a=0, c=0.

182%*.

Tak xak rpadux npoxoaut depe3 M(1; 2), umeem: 2=a+b—18. Tax
Kak oH mpoxomuT 4depe3 N(2; 10), umeem: 10=4a+2b—-18. U3 neproro
ypaBHeHus nonyunM a=20—b; u3 Broporo nonyuum 10=4(20-b)+2h—-18;
28=80—-4b+2b; b=40-14=26, otkyna a=20-26=—0.

183.

a) 1) Ipaduxom (yHKIMH y=x"+2x—15 sBIsiercs napaboa, y KOTopoii
BETBHU HAIPABIICHBI BBEPX (T.K. KOODHIHACHT PH X OIOKHTEIBHBII).
2) Haiinem KoOpHATHI BEPIINHBIL:
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N
&)
[

x |=3[-2|-1]0[1]2
y |-12|-15]-16|-15|-12|-7

4

O T ey .1

beemseen s e —-—-

S 1

[}
:
1

P

6) 1) Ipaduxom dyskmmu y=0,5x’-3x+4 sBnsercs mapaGona, y Ko-
TOpPOH BETBM HAIpaBJICHBI BBEPX (T.K. KO-
(HLMEHT IpH X [ONOKUTEIBHBIH).

deceeea

2) HaiineM KOOpAMHATHI BEPIIUHBL:  gfececeodeenans
xB:—i:—__:;::;; yB:l[q)—9+4:—l; E
2¢ 2005 2 2 b
1 :
3; —=).
-3
3) X -1 0 1 2 3 4 5
1 4 1
y 7T— 1,5 0 - 0 1,5
2 2

B) 1) Ipaduxom dynkuun y=4-0,5x" sBnsercs napabona, y KOTOPOii

BETBH HAIPaBJICHB BHU3 (T.K. KO3 huUIU-

€HT IIpU X OTPHIIATENbHBIH).

2) HaiizeM KOOpAMHATHI  BEpIIWHBL:
b 0

X=m o= == ——— =0 y,-0+4=4; (0; 4)
2a 20-0,5)

UJ xKoOopAMHATHI BEPIINHBIL.

3) | x| 0|1 |-1]2]=2

y | 4135|3522




r) 1) Ipadukom dyHKImH y=6x—2x" ABIsETCSA
napabona, y KOTOpDOH BETBM HaIlpaBJICHBl BHH3
(T.K. K03 PHIMEHT MpH X* OTPUIIATEIIBHbIIA).

5 2) Haiinem KOOPAUHATBI BEPILUWHBIL:
P g x=—l= 8 yss pe6 2o Hs (15
1 1 53\ ’z 2a 20-2) 2 o
! 4,5).

3) X 1 2 103 |-1]=2
y | 414]1]0]0]-8|-20
Il) y=(2x=7)(x+1)=2x"=Tx+2x=T7=2x"=5x-7.

1) I'padukom dynkuum y=(2x—7)(x+1) siBusiercs
napaboJia, y KOTOpOil BETBH HalpaBlIeHbl BBEPX
(T.K. KO3(GHIMEHT PH X* MONOKUTEbHbII).

2) Haiinem KOOPJMHATHI BEPLIMHBIL:
b -5 502 5
Xp= —=——=1,25; =2(= )" =5=-7=
2a 212 Y= 4 ) 4
1 1 1
-10—;(1—;-10-).
( 1 2 )
3) X 1 0 -1 2 -2

y |-10] =71 0 -9 | 11
OctanpHBIE TPU TOYKM HAHIEM, HCIOIB3YS
CHMMETPHIO 3THX TOYEK OTHOCHUTEIIBHO MPSMOM

x=1l
4

e) y=(2—x)(x+6)=2x—x’+12—6x=—x’—4x+12.
1) I'pacdpuxom dynkiun y=(2—x)(x+6) sBusiercst mapabosna, y KOTopoi
BETBU HAMPABJICHBI BHU3 (T.K. KO(DQHIMEHT PH X OTPHIATEIBHBII).
2) Haiinem KoOpAWHATH BEPIIUHEL: xB:—i =- 4 ==2;
2a  20-1)

Ye=—(=2)"=4-(=2)+12=16; (=2; 16).
3) x | -1 | 3]0 | 4|2 |=2
y |15 [ 15 [ 12 ] 12 ] 0 | 16
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k-

donmo---
===

[}
)

-

y=(2-2)(e+6)

1
------.---.-----{-.--.--._-

[ Y YR SR
»

-------------_--i-.-.-.----

=

Fs-a-s-qu 1 2Y %

184.
a) 'paduxom dyHkumu siBisiercs mapadosa, y KOTOpOH BETBU HarpasJie-
05 1 _1

23 223 12

Hbl BBepxX. HailineM KOOpAWHATHI BEPIIMHBL: X,=

yB:3-L—l[-I1—+ +L :L—L+L:ﬂ:i. Tak xax yﬁi,
144 2 12 16 48 24 16 48 24 24
1

Q)L 5 +0).

0) I'padurom dyHKIME sBIIsieTCs: Tapadosia, y KOTOPOil BETBU HAIPABIICHBI
BBepx. Hailnem KoopauHaThl BEpLIMHBL X,= _L2 _6 S ,3;

4 54 10

15=2:0,09-1,2-0,3+2=0,18-3,6+2=2,18-3,6=0,42. CnenoBareibHO,

E(y)=[0,42; +o0).
B) I'padmxom ¢yHKIMM sBIsIeTcsl mapabona, y KOTOpPOil BETBM Harpas-

JICHBl  BHM3. Haiinem  koopauHaThl  BEPIIMHBL  X= i =4,
2G

yB=—% 16+4-4-5,5=—8+16-5,5=85,5=2.5. CreoBatensHo,

E(y)=(=; 2,5].

r) 'padhukom dpyHKIMHU sSBIsSIETCS Tapaboiia, y KOTOPOW BETBH HaIpaBJe-
2 1

HBl  BHHS3. Haiinem KOOpJAMHAThl  BEPLIMHBIL: Xg= E =- 5 )
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p— + —_
%-ﬂ:ﬁ = —E = —4% Cnenosa-

1,
3 3 3 3

yd 14
3 3
1

TeNbHO, E(y)=(—00; — 45 ].

EENLN
9

185.
I'padmik 3aBHCUMOCTH BBICOTHI OT BpEMEHH — Mapadoiia, y KOTOpoi
BCTBU  HAIIPABJICHLI BHU3. HaﬁﬂeM KOOpAUHATBl €€ BCPUIMHBI:
—24 12 120 22

1= :_:—_2_(0) MaxkcumannHas BbICOTA, Ha KOTOPYIO
-2039 49 49 49
120
HOOHSIJICST MS4Y, — OJTO OpIMHATa BEPIIMHBI hy:  h=24- E_
2
_49 H Bz 24020 _49020° _ 24020 120002 _ 240020-120020 _
049 O 49 100492 49 49 49
120020 _ 1440

= :292 (M). 3ameTuM, 4TO MSY HMOJHUMAJICA B IIpOMe-
49

222

xKyTke Bpemenu [0; 222]. Haiinem MmomeHT mnajgeHust msua: A(¢)=0;
9

24-4,97=0; Msu ymager npu 24—4.9=0 (mpu =0 ero GpocHmn).

49=24; ==~ 240 4ﬁ(c) . Urak, M4 maganm B NPOMEXYTOK BpPEMEHU
49 9
[zg 4ﬁ] U TIpH t=4ﬂ yrai Ha 3eMIIIO.
49" 49 49
186%*.

a) I'paduk Takoit QyHkuun — mapadosa, y KOTOpOil BETBH Harpas-
JIeHBl BBEpX, a abcuucca BeplIMHBI paBHa —3. Hampumep, ¢yHKms
y=(x+3)” YIOBIETBOPSIET YCIOBHIO 3a1aUH.

0) I'pacduk 3T0it PyHKIMK — Mapabona, y KOTOpOii BETBH HaIpasiie-
HBI BHU3, a abciiucca BepinuHbl papHa 6. Hampumep, GyHKIws y——(x—6)2
YZIOBIIETBOPSIET YCIIOBHIO 33/1a4H.

187*.
a) y=0 mpu x=3 u x=4 [
O+3p+q=0, =-3(p+3), =-3(p+3),
6+4p+q=0; §6+4p—3(p+3):0; §6+p—9=0;
Eq=—3(p+3), %212,
DD:—7; [:p:—'];
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6) IIpu x=0 umeem y=6, npu x=2 umeem y=0 [0 ¢=6; 4+2p+q=0 0]
4+2p+6=0; 2p=—10; p=—5. Utak, g=6, p=-5.

B) Ilpn x=6 ¢yHKuns nocruraer HamMmeHbllero 3HayeHus [ koop-
IUHATHl BEPUIMHEI Tapabouibl, sSBIstonleiics ee rpadukom, (6; 24). Ilo-

CKOJIBKY Xz=— *—%, T.e. p=—12. [lockonbKy y,=24, nmeeM:

2a
36+6p+q=24 [0 36-6-12+q=24; 12-6-12=—q, —q=—5-12, ¢q=60. Urax,
q=60, p=—12.

188*.

a) BetBu mapaboiib HanpaBneHH BHU3, 3HAYHUT, a < 0 Boigennm kBan-

par aByuneHa: ax’+bx+c=a(x’+- x)+c—a((x+ ) ( ) Ytc. 3amernm,
YTO CIOBUT BAOJb ocH OX 3aBHCHUT OT 3HAKOB d U b. €CJIM OHM COBMAIAIOT,

b
9TO — CABHUI' BJICBO Ha 2— CAUHUL, €CJIM OHU PA3HBLIX 3HAKOB, 3TO —
a

b
CIBUI BIIPABO Ha e enuHuUIl. B 1aHHOM ciyuyae rpadMk CIBHHYT BIIPABO
a

or y=0, 3HauutT, b W a UMEIOT pa3Hbie 3HakW, T.c. b>0. Tak kak
ax*+bx+c=x(b+ax)+c, k03hULHEEHT ¢ onpenenser cABUr Baomb ocH Oy
rpaduka GyHKmu x(b+ax). B HameMm ciydae y a u b pa3Hble 3HAKH, 3Ha-
YHT, OJUH HyJIb KBaApaTUIHON GyHKIMH X(b+ax) paBeH 0, a BTOPOIL JIeKUAT
npasee HysIs1. Tak kak Ha TaHHOM Tpaduke 00a KOPHsI JIeXKAT IpaBee HyJIs,
TIPOM30IIIEJT CABUT BHU3, CIIEJI0BaTENbHO, ¢<0.

0) BerBu mapabonsl HarpaBieHBI BBEpX, cinenoBarensHo, a>0. ['paduk
caBuHyT BipaBo oT ocu Oy, 3HauuT, ¢ U b pa3HBIX 3HAKOB, T.e. b<0. Tax
KaK @ ¥ b pasHbIX 3HAKOB, BTOPOil HyIb QyHKIMHK ax’+bx npasee x=0. T K.
Ha JJaHHOM rpaduke o6a Hyis Jiexxar npasee ocu Oy, 3HAYUT, MPOU3OLIEI
CHIBUT BBEpX, T.e. ¢>0. Utaxk, >0, <0, c>0.

189.

a) 1) Tpaduk dyskimu y=x’-5x—50 sBseTcs ma-
paboIIoif, y KOTOpO# BETBH HANpaBICHBI BBEPX (T.K.
KO3 PHIHEHT IPH X* MOTOKHTENbHBII).

2) Pemmm ypassenne x'—5x—50=0; D=(-5)—40-(—50)= ~

5+15 5-15
:10,)62:

=225; x= ==5.

3) (=5; 10).
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6) 1) 'paduxom dysKmH y=—m’—8m+9 sBnsercs
mapaboia, y KOTOPOH BETBH HAlpaBICHBI BHU3 (T.K.
K03 GUILEEHT Y M OTPHLATEIBHBII).

2) Pemmm ypaBuenue —m’—8m+9=0; D=(-8)—4-(—
1)-9=

:100, m|=

+ —_—
8+10 _ o, 8-10_

20-1) -2

3) [-9; 11.
B) 1) I'padukom dyuximm z=3y*+4y—4 spnsercs napabona, y KOTOpoit
BETBH HAINpPaBJICHbI BBEPX (T.K. KOAPPHUIUEHT TIPH y2 TOJIOKHUTENHHBIN).
v 2) PemmiM ypaBHeHue 3y°+4y—4=0; D=4°-4-3-(—4)=
-4+8 _2 -4-8
=64; y;= =Z,y= ==2.
bg 3 Y2 5

® 3) (~o; —z)D<§ ++o0).

r) 8p*+2p-2120.

1) I'paduxom pyHKIIH 8p*+2p—21 sBisieTcst mapabo-
Jla, Y KOTOpO# BETBM HampamieHbl BBEPX (T.K. KOI(-
(UIMEHT NpH p” TIOTOKUTEIBHBII).

2) Pemnm ypasuenue 8p*+2p—21=0; D=2"-4-8-(-21)=

-2+2 -2-=-2
6 :1,5,p2:T6:— 1,75

=676; p1=

3) (—o0; —1,75)0(1,5; +00).

) —4x*+12x-9<0.
1) Tpadukom dyHkun y=—4x*+12x—9 sBisercs ma-
paboita, y KOTOpO BETBH HAIPaBICHBI BHU3 (T.K. KO-
3¢ HUIEEHT TpH X OTPHLATETbHBIIT)
2) Pemmm ypaBHeHne —4x*+12x-9=0; 4x*—12x+9=0;
D=122—4-(=4)(=9)=0; = 20 _ 5.

3) (—o0; +o0).
e) —9x*+6x—1<0.

1) I'paduxom GyHKINH y=—9x2+6x—1 SIBJISIETCS TTapa-

0oJia, y KOTOpOH BETBH HAlpaBjeHbl BHU3 (T.K. KO-

(ULMEHT NPy X* OTPUIIATE BbHbII).

2) PemmMm ypaBHEeHHE —9x2+6x—1:0; 9x2—6x+1=0;

D=(—6)"-4-9-1=0; x=0*0 -1
18 3
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3) (—oo%m(%;m)-

190.
a) 2(x*x=3x=3)>x*+5x—7x=35; x’~2x+29>0.

y 1) I'padukom ¢yHKIHH y=x2—2x+29 SIBIISIETCS TIapa-
Oona, y KOTOpOW BETBH HalpaBJeHbl BBEpX (T.K. KO-
> OUIHEHT IpH X* TOTOKUTEIBHBI).

£ > 2) Pemmum ypasnenne x’—2x+29=0; D=(-2)’~4-1-29<0

— HET KOpHEH.

3) x — mroboe.

6) (x5 (x-7)S4(*+2x-4x-8);  x*+5x—Tx—35<4x’+8x—16x—32;
X*+5x=Tx=35-4x"-8x+16x+32<0; —3x*+6x—-3<0.
1) paduxom dyskmmn y=—3x’+6x—3 sBseTcst mapadona, y KOTOpPOil
BETBH HaIlpaBjeHbl BHU3 (T.K. KoddduimeHt npu X OTPHIIATEIIbHBIN)
2) PemmM ypaBHeHHe —3x+6x—3=0; x’—2x+1=0; y

+

D=(-2)*-4-1-1=0. x:2—20 =1. £
3) x — moboe.

191.

a) 1) T.x. noAKOpEHHOE BBIpAKEHUE HEOTPHUIATETHLHO, TO 144-9x*>0
u 144-9x* crout B 3HameHarene [ 144-9x” # 0 3uaunr, 144—9x”>0.

2) I'padukom GyHKIMK y=144-9x* sBisiercst mapa-
Oouna, y KOTOpOH BETBH HalpaBJeHbl BHU3 (T.K. KO-
> duIHEHT IpK X* OTPULIATENBHEI).

3) Pemum ypasHenue: 144-9x*=0; 9x’=144; x*=16;
x=4 unmn x=—4.

4) (-4; 4).

6) 1) Tak kak TNOAKOPEHHOE BBHIPAXKCHHWE HEOTPUIATENBHO, TO
16-24x+9x2>0. T.K. x+2 Crour B 3HAMEHATEIe Ipoowu,
Ox+2#£00 x#-2.

2) Ipaduxom dyukimu y=9x*—24x+16 sBsercs
napa0oja, y KOTOpPOil BETBH HallpaBJie€HBI BBEpPX
(T.K. KO3QDHUIMEHT IPH X ONOKUTETBHBIH).

3) Pemnm ypasHenue 9x’—24x+16=0; D=(-24)*-
49-16=0; x =22+ :g .

4) (-00;=2) 0 (=2;+w0)
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192%,
Pemnm 1epBoe HEpaBEHCTBO. PaccMOTpHM ypaBHeHHe X +6x—7=0;
— + —_— —
D=6"-4[1[(~7)=64; X = 67\/@ =1, Xy = _6T\/a =-7:
(x=-D(x+7)<0 mpu -7<x<1.

+ - +
T A T A
Permum BTOpOE HEpPaBEHCTBO: x?-2-15<0;
+ [
D=(-2)*-40(-15)=64; x = % =5, = % oy

(x=5)(x+3)<0 mpm -3<x<5.

OO0mue pemreHnst HepaBeHCTB: —3< x <1 .

193*.
a) Pemmm mepBoe HEPaBEHCTBO CHCTEMBI. 4x*=27x-7=0;
D—=(—27)*-43-(-7)=841; X = % = % =7 Wi

27-29 2 1 1 1
= =——=—; (x-7Nx+—-)>0 npu x<-— u x>7.
8 g Ty (TN p>0m 4

VY4uThIBas BTOPOE YPaBHEHUE CUCTEMBI, [TOJTydaeM: x>7.

X2

0) Pemmm mepBoe HEpaBEHCTBO CHCTEMBI. — 3x2 +17x+6<0;
3x2 =17x=6>0. PaccmoTpuMm  ypaBHEHHE 3x2 -17x-6=0;
+
D=17°+6-12=289+72=361, X = % = % =6 WM
_17-19 _ 1

Xy —5; (x—6)(x +%) >0 mpu x < —% u x>6. YuuTbIBas

6

1
BTOPOE YpaBHEHHE CHCTEMBI, TTOJTydaeM: X < —E.

B) Pemmm BTOpoe HEPaBEeHCTBO  CHUCTEMBI: 2x2 -18>0;
2(x*=9)>0 2(x-3)(x+3)>0 npu x<-3 u x>3. U3 nepsoro He-
paBeHCTBA CIIEAYET, 9TO Xx<—1 , momydaem: x<-3.

r) Pemv BTopoe HepaBeHCTBO chCTeMBI: 3x°—15x>0; 3x(x—5)<0 mpu
0<x<5. 13 nepBoro HepaBeHCTBA CIAEAYET, YTO x>4 , monydaem: 4<x<S5.
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194*.
a) PemmMm mepBoe HEpaBEHCTBO CHCTEMBbI. PaccMOTpUM ypaBHEHHE

—_ + —
K+x-6=0; D=1"-40[H6)=25; x, = % =2, xp= % =-3; (x—

2)(x+3)<0 mpu —3<x<2.
PemnM BTOpPOE HEPABEHCTBO CHCTEMBI: —x +2x+3>0; x*—2x—3<0;

D=2V —40T-3)=16; v =2+%=3  wm xzzzT_A':—l; (-

3)(x+1)<0 mpm —1<x<3.
Y4uuTHIBas penieHrne IepBOro HEPaBEHCTBA, MoTydaeM: —1 <x<2.
0) PemuM mnepBoe HepaBeHCTBO cHcTeMbl. PaccMoTpuM ypaBHEHUE

- + -
X+4x—5=0; D=4’-40[5)=36; x| =——=Lx :T:—s; (x—

1)(x+5)>0 npu x<-5 u x>1.
Pelnm BTOpPOE HEPaBEHCTBO CHCTEMBI. PacCMOTPHM ypaBHEHHME: X'—

+6 _2-6

2-8=0;  D=(-2)-40[-8)=36; xl:ZT=4’ n=l=u

(x+2)(x—4)<0 npu —2<x<4.
VYuuTeBasg peLICHHE IIEPBOTO HEPAaBEHCTBA CHCTEMBI, IOJTydYaeM:
[<x<4.

195.
2) (++1,2)(6-0)(w4)>0; (- 1,2)(-6)(r4)>0; (+1.2)(x—6)(x-4)<0;
=~ IT~N"=~%
=% (—o0;-1,2) 0 (4:6)
6 GG 0E-0 <0 —(x—%)(x—%)(x—%)w;

1 1 1
(x- 5)(x - 5)()6 - 7) >0;

NN 111
3 - U
1 i P (7 3) (2 o)
B) (X+0:6)(176+x)(152_x)>0; —(x+0,6)(x+l,6)(x—1,2)>0;

(X+0,6)(X+1 ,6)()(—1 ’2)<0>
- 4 -

1,6 -06 1,2 % (—00;—1,6) L1 (0,6:1,2)
r) (1,7-x)(1,8+x)(1,9-)<0; (x —1,7)(x+1,8)(x—1,9)<0;
o Ve IV 3 (—o0;-1,8) 0 (1,7:1,9)

~-18 1,7 1,9 T
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196.
a) (3x=5)(x*+4)(2—x)=0; 3x—5=0 mnmu x+4=0 wnu 2—x=0; T.e. x = 1% WIH
x=—4 unu x=2.
6) (3x=5)(x+4)(2—x)>0; 3 - g)(x +4)(x-2)>0;
(r=2)x+ ) =2) <0.

="+ =7 2
~4 12 2 = (—o0;—4) [ (15;2)

B) (3x—5)(x+4)(2-x)<0; ~3(x - g)(x +4(x=2)<0; (x- %)(x +4)(x=2)>0.

N+ = f 2
-4 12 2 = (-4l g) U (2;+00)

a

197.

a) 18(x—2)(x—7)>0; (x=2)(x=7)>0;

F (=e0;2) O (T5+c0)
0) —(x—7, 3)(x—9 8)>0; (x—7,3)(x—9,8)<0;

W (7:3) 0 (9:8)
B) —(x+0,8)(x—4)(x—20)<0; (x+0,8)(x—4)(x—20)>0;
N E NN

e (=0,8;4) O (20;+00)

r) —10(c+0,3)(x—17)(x—5)20; (x+0,3)(x—17)(x—5)<0;
A Ve (—o0:=0,3) 0 (5:17)

-0.3 5 17 =
198.
a) (x—4)(x+4)(x+17)>0; 0)(x— %)(x “1)(x+11)<0;
~F = - =~"* =T,
-17 -4 4 2 ~11 2 1 =
(~17:-4) 0 (4;+) (1) DG D
B) x(x—5)(x+5)<0; r) x(x—0, l)(x+0 1)>0;
N E N~ E =N F YT F,
-5 + 0 5 T -0,1 0 01 #
(—o0;=5) L (0;5) (=0,1;0) L (0,1;+00)
) (x=3)(x+3)(x—1)(x+1)>0; e) x(x—15)(x—6)(x+6)<0;
-3—-1+1;3'L -6—0+6’—15r
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(—o0;=3) U (=L U (35+0) (—6:0) L1 (6:15)

199*,

a) T.k. x+17>0 mpu Bcex x, pPEUIMM TONBKO HEPABEHCTBO
(x—6)(x+2)<0; ero pemenue: —2<x<6.

6) T.k. 2x+1>0 npu Bcex X, PelINM TOIbKO HEPaBEeHCTBO x(x—4)<0;
ero pemrenue: x<0 wan x>4.

B) T.x. (x—1)*20 mpu Bcex X, 3TOT MHOXMTE/Ib HE BIMSACT HA 3HAK He-
paBeHcTBa. HO T.K. HEpPAaBEHCTBO CTPOroe, UCKIIOUUM M3 penreHus x=1.
Permmm HepaBeHcTBO X—24<0; x<24. YuuThIBas, 9T0 X¥Z1, momydaem x<l1
i 1<x<24.

r) T.x. (x — 4)* 2 0 npu Bcex X, STOT MHOKHTE/Ib HE BIIMSAET HA 3HAK
HepaBeHCTBa. HO T.K. HEPaBEHCTBO CTPOrO€, MCKIIOUUM U3 PEIICHUS
x=4. PemumM HepaBeHcTBO (x+7)(x — 21) > 0. Ero pemenune: x<—7 uiu
x>21. omygaem x<—7 wmm x>21.

200.
a) T.x. (3x—1)(6x+1) crout nox xopuem, To (3x—1)(6x+1)=0. T.x.
(3x—1)(6x+1) crout B 3HameHnatene [1 (3x—1)(6x+1)#0. CinenoBaTenbHoO,

(Bx=1)(6x+1)>0; 6-3(x—% )(x+é )>0; (x- %)(x + %) > 0;

LIV
(—OO,—E) (E’ OO)

0) yz%. T.K. TTOOKOpEHHOE BBIPAKCHHE HEOTPHUIIA-

J1x +2)(x —4)

tenbHO [ (11x+2)(x—4)20. T.x. (11x+2)(x—4) crout B 3HameHarene [

(11x+2)(x—4)#0. CnenoBatensHo, (11x+2)(x—4)>0; (x + %)(x -4)>0;

2
(—w,—ﬁ) U (4;+00).

X
a) Bripaxenue
x+

IIICHHE MEPBOrO HEPABEHCTBA 3Ta TOYKa He BXoauT. Ho oHa BXOAMT B
pellleHre BTOPOro, T.K. MPU x=—1 JieBas 4acTh BTOPOTO HEPABCHCTBA
paBHa HYIII0, 3HAYUT HEPABCHCTBA HE PABHOCHUIIBHBI.

0) B pemenne nepBoro HepaBeHCTBA TOUKAa X=8 HE BXOIHUT, a BTOPO-
I'0 — BXOJIUT, CJIEIOBATEIILHO, HEPABEHCTBA HE PABHOCHIIBHBI.

HE OIpeJeNeHo B Touke x=—1, mo3ToMy B pe-
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202%,
x—8 6

a) ~ " 20; (~o0-4) [ (§+00) . 1)~ <0; (—oo;4) 0 (6:+0) .
x+1 x—4
6) x+16<om (H6)=11)<0: (-16: 1), 1) "% <0: 112,
x— 3x+3
1
x+1 5x-1 55735
=>0; [-1; 3). >0. — 4 >0; —oo—— O[=;+00
W I 20 L3) e 5o ( )[ ).
203.

a) 5; 6) 6; B) 5; 1) (x+8)(x—7)=x*+8x—7x—56=0, ero crerens 2; 1) 1;
e) 5x’=5x(x*+9)=17 0 5x’-5x’-20x=17 O -20x—17=0, ero cremneHb
paBHa 1.

204.
a) (8x—1)(2x=3)—(4x—1)’=38; 16x"2x—24x+3—(16x—8x+1)=38; 16x—
2x—24x+3-16x"+8x—1-38=0; —18x—36=0; —18x=36; x=—
6) (ISx-D(A+15v) _ 2 (15x-D(I+15) _ 8 H95.2 g 57529,
3 E) b 2

s

3 3 3

, 9 3 3
X=——7, X1= s XoT—— .

2515 15

B) 0,5°-0,50+1)(-3)=7; 0,570,500 y-2y-3)-7=0; y*+1,5y-
7=0; D=2,25+28=30.25; yl=$ =2 ,y2—$ =35,

1) xx —%jz’c); A0 =(142:0)(23-1); 4x*—ax=ax'_1;

4 4.2 4.4 2 o1 1 1
4" AxAx =1 dx=1; x=— ; x;=— =, Xx)=—.

4 2777 2
205.

a) (6-x)(x+6)—(x—11)x=36; 36-x"—(x’~11x)-36=0; 36—x’—x"+11x-36=0;

20 +1 1x=0; x(~2x+11)=0; x=0 i —2x+11=0, T.e. 2x=11, x=5,5.

6) 1230 37y, AT TGN g 5520 O 5-150-33+11)=0; —
11 5 55

4y=28; y=—7.

B) Oxl (12x—12)(3x+8)

=1; 36x—(36x"—33x+96x—88)—4=0; 36x*-36x"+

+33x-96x+88—-4=0; —63x=84; F% = 1% .
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p Dt 1=yt ) 1oy 20y +1)° = (1-)* =96 _

4; -4=0, o:
12 4 ’ 12 4 g 24 ’
2420 O 2(*+2y+1)-117-96=0; 3y*+4y-95=0; D=4"-4-3-(-95)=1156;
_—4+34 5 -4-34 :—61
N R 3
206.

5x°+6x*+x*=4. B JIEBYIO 4acTh YPaBHEHMsI X BXOIUT TOJbKO B YET-
HOH creneHu [l 4uCiIO HEOTpPHULATENBHOE, a B NMPABOM YacTH — YHCIIO
OTpHILATENBHOE, 3HAYNT ypaBHEHHE KOPHEH HE NMeEeT.

207.

ITycth cymectByeT kopeHb x(<0. Tak kKak OTpHULATEIbHOE YUCIIO B
HEYETHOM CTENEHH €CTh YHUCIO0 OTPHULIATENIbHOE, HallleM 3HaK JIeBOM Jac-
™ 12x0>+7x,°+11x,-3<0, a B mpaBoit wactu 121>0. T.e. paBeHCTBO He
BBINOJIHSETCS HU NIPU KaKHUX X, T.€. HET KOPHEN.

208.

_ 8 8
ax=8; x =—. Urobbl — OBLIO LEJBIM YUCIOM, d JOJDKHO OBITH Jie-
a a

nuteneM 8, T.e. a=1, 2, 4, 7. Tak kKaK BO3MOXHBI U OTpHIIATEIbHBIE PE-
LIEHUsI, OKOHYATEIbHO nostyuaeM: —8; —4; —2; —1; 1; 2; 4; 8.

209.

Ox=p —-2; x=p9_2.p—2<0;p<0.

210.
a) YroOel ypaBHEHHE HMENO 2 KOpHA, HE0OXoammo, 4ToObl D>0.
2x%+6x+bh=0; D=36-4-2-b=36-8b>0; 36-8b>0; —8b>—36; h<4,5.
6) UTobbl ypaBHEHHE HMEIO 2 KOpHS, HeoOX0aumo, utobsl D>0. 5x*—

4x+3b=0; D=16-4-5-3b=16-600>0; 16—-60b>0; —60b>—16; b< % .

B) UroObl ypaBHeHHE HMeNO 2 KOpHI, HeoOxomumo, 4ToObl D>0.
3x*+bx+3=0; D=b"-4-3-3=b*-36>0; (b—6)(b+6)>0. (—o0; —6)1(6; +o0).

r) YroObl ypaBHeHHME HMeNO 2 KOpHs, HE0O0XOauMO, 4YToObl D>(.
Abx+5=0; D=h*-7-1-5=b*-20>0; (- 235 )(b+24/5 )>0;

(~o0; —24/5)0( 245 ; +o0).
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aZ)ISI’;;)aBHeHI/Ie MMeeT OJIMH KopeHb, koraa D=0. 3x’—6x+3u=0; D=36—
4-3-2u=36-24u=0; 24u=36; u=§ =1,5.

6) YpaBHeHHE HMMeeT OMMH KOpeHb, korma D=0. 5x*+2ux+5=0;
D=4u’—4-5-5=4u*~100=0; 4u°=100; ué% =25; u=5 wm u=-5.

B) YpaBHEHHE HMeeT OIMH KOpeHb, korma D=0. x*—3ux+18=0;
D=91>4-18=9u>-72=; 9u’=72; 1’=8; u=2 /2 wm u=2+/2 .

r) YpaBHeHWE WMeeT OIWH KOpeHb, korga D=0. 2x2—12x+3u:0;
D=144-4-2-3u=144-24u=0; 24u=144; u==6.

212.

a) VpaBHeHHe He mMmeeT KopHeii, ecmu D<0. 6x™+tx+6=0; D=r—
4-6-6=r"—144<0; (+-12)(++12)<0; —12<¢<12.

6) YpaBHeHHe He mMeeT KopHeil, eciu D<0. 12x*+4x+t=0; D=16—

16 1
4-12-=16-481<0; 16<48t; > — ; > —.
48 3
B) YpaBHeHue He HMeeT KopHeii, ecmn D<0. 2x*—15x+=0; D=225-
4-1=225-81<0; 225<8; t>% ; t>28%.

r) VpaBHeHne He mMeeT KOpHei, eciu D<0. 2x™+tx+18=0; D=r—
4-2-18=—144<0; (--12)(1+12)<0; —12<t<12.

213.

8) y'~6y=0; y(*~6)=0; y1=0 mwn y*-6=0, =6, y,=/6 , y3=6 .

6) 6x*3,6x*=0; x*(6x*+3,6)=0; x;=0 mmn 6x*+3,6=0, T.e. 6x°=3.6,
x*=— 0,6. Bo BTOpOM cilyuae HET pelIeHHii, T.K. KBapaT J06Oro yucia
€CThb YMCJIO HEOTPHUIATECIIBHOC.

B) x'+3x=3,5x%; x(x’-3,5x+3); x,=0 mmm x*—3,5x+3=0; D=12,25-4-3=

+ +
—025: =210 ,xfw 15,
r) x’-0,1x=0,3x% x(x-0,3x-0,1)=0; x,=0; x’~0,3x—0,1=0; D=0,09—
+ +
4-9(-0,1)=0,49; xFW =0,5; x3=¥ =0,.2.

I 9187 x+2=0;  (9x-18x))H—x+2)=0; 9’ (x—2)—(x—2)=0;

(x=2)(9x*-1)=0; (x~2)(3x—1)(3x+1)=0; x—2=0 mnu 3x—1=0 wmm 3x+1=0;
1 1

x1=2;x2=§;x3—-—.

3
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e) y-16y°+16y=0;  Y(-D-16y(-1)=0;  (—-1)(’~16y)=0;
YO-1)(-16)=0; y(—1)(—4)(+4)=0; y=0 mwm y—1=0 wm y—4=0 umm
y+4=0; y1=0; y,=1; y3=4; y;=4.

x) p—p’=p —1; pp*—p+1=0; (p’p’yHp+1)=0; p’(p—1)~(p—1)=0;
P-Dp-1)=0; p-D)(p+1)p-1)=0; (p-1P(p+1)=0; p-1=0 mm p+1=0;
pi=1l; py=1.

3) X' x’=3x"-3x; X3 +3x=0; X*(-1)-3x(x*~1)=0; (x*—1)(x—
=3x)=0; x(x—1)(x+1)(x-3)=0; x=0 wmu x—1=0 wm x+1=0 nmm x—3=0;
x1=0; x2:1; X3_—1; X4:3.

214.
3
a) 0,7x*—x*=0; x*(0,7x—1)=0; x;=0 wmu 0,7x—1=0; 0,7x=1, x2:17 )

6) 0,5x°~72x=0; x(0,5x*~72)=0; x,;=0 mmu 0,5x’~72=0, T.¢. 0,5x*=72,
=144, x,=12 v x;=—12.
B) XHx=5x" ; x3+4x75x2=0; x(x275x+4)=0; x1=0 wunm x275x+4=0;

D=25-4-4=9; x,= 23 —4 iyt x5 > ;3 =1.

r) 3x°—x*+18x—6=0; x*(3x—1)+6(3x—1)=0; (3x—1)(x*+6)=0; 3x—1=0

1581051 x2+6:0; 3x=1, x:l W x’= 6. Her pelIeHus, T.K. KBaapaT JIF000ro
3

4Hrciia €CTh YUCJI0O HEOTPHUIATCIBbHOC.

) 2x*-18x*=5x"—45x; 2x*-18x*5x*+45x=0; 2x*(x*~9)—5x(x*~9)=0;
(*-9)(2x*5x)=0; x(x-3)(x+3)(2x=5)=0; x;=0 mmm x—3=0 i x+3=0 win
2x—5=0; x,=3; x3=3; x4=2,5.

e) 3y-2=23;  3y2-2°43=0;  Y(3-2)+(3-2)=0; (3-
29)(*+1)=0; 3-2y=0 wm y+1=0; 2y=3, y=1,5 wm y*=—1 — mHer
pelIeHH, T.K. KBaapaT JF000T0 YMCa €CTh YUCIIO HEOTPHUIIATEIHLHOE.

215.
X4+2x-3=0; x'=3-2x.
1) [padux dyHKIMH y=x’ — KyOHUuecKas Hapa-
Oouna, pacrionoxkernnas B [ u 111 4.
X 2 | -1 0 1 2

y | 81 1] o1 ]38
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2) I'paduk pyskumm y=3—-2x — npsmas.

X 0 2
y 3 -1
x=1.

216.

1) Tpaduk dyskun y=x—3 — mapaGooii, y Ko-
TOpOH BETBH HalpaBiieHb! BBEpX (T.K. KoaunneHt
TIpU X HONOXKHUTENICH).

2) Haiinem KOOpOWHATHI BEPIIUHBL: thZ—:
a

;L =0; y,=0-3=3; (0; -3), x=0 — ocb cummer-
20
puH.
x| 1 |-1]2]=2]0
y|2|=2|1|1]|-13
Bospacraet Ha [0;+00); yOpiBaeT Ha (—00; 0].

217.

a) 1) Ipadux pynxuum y=x’—10x+21 — napabona, y KOTOpOi BETBH
HANpABIEHbI BBEPX (T.K. KOOQDUIMEHT IPH X HONOKUTEIICH).
2) Pemmm ypaBHenme x—10x+21=0; D=(-10)*-

+ -_—
4~1-21=16;x1=10 4=7,x2=10 4=3.

3)(3; 7). 83— ®
6) 1) I'padux ynxuun y=x'—8x+16 — mapaGorna, y KOTOpOii BETBU

HATIPABIICHBI BBEPX (T.K. KOOQMHUIMEHT IPH X [ONOKUTEICH).

2) Pemmm ypasHenue x'—8x+16=0; D=(-8)’—4-16=0; ¥

8+0 4

xX=
4 z

3) (—0; 4) L (4; +00).
8) 1) [padux dysximn y=3x"—14x+16 — napaGona, y KOTOpPOii BETBH
HATIPABIICHBI BBEPX (T.K. KOIDDHUIHEHT IIPH X° IIOTOKHUTEICH).

Y 2) Pemmm ypaBHenme 3x’—l4x+16=0; D=(-14)-
4316=0;x=14%2 2 1472,
6 3 6
2 2 =

23 2
3) (—oo; Z]D[2§;+°°)~

r) 1) I'padux byHkmn y=5x276x+1 — mapaboja, y KOTOpOil BETBU
HATIPABJICHBI BBEPX (T.K. KOIDDUIHEHT IPH X° MIOTOKHUTEICH).
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2) Pemium ypaBHEHUE 5x*—6x+1=0; D=(—6)"—4-5-1=16;

6+4 6-4

=1, x— =0,2

X1=

\2 z

3)[0,2; 1].
218.

O003HaYNM CKOPOCTH BTOPOTO aBTOMOOWIIS X KM/4, TOTIa CKOPOCTh

540
nepBoro paBHa (x+10) KkM/4; —— 4 — BpeMsl JBIDKEHHUS] BTOPOTO aBTO-
X

540
4y — nepBoro. [lo ycioButo —— GoJblie

MOOHII, Ha
x+10 X x+10
i. Honyunm: 340 _ 340 :i; 540 _ 540 _E: ;
4 x  x+10 4 x x+10 4
+10) - - +
2160(x +10) = 2160x =3x(x*+10) _ i1 10)20,  2160x121600—
4x(x +10)
~2160x—3x*-30x=0; x*+10x-7200=0; D=10*-40 [(~7200)=28900;
_—10+170 _ _—-10-170 _
X1 -T =80, x; —T =-90 — He moAgXOJUT, T.K. CKO-

pocth nonoxurensHa. Ecian x=80, To x+10=80+10=90.
Ortset: 80 km/4; 90 KM/u.

219.
a) (++8)(x—1,5)<0; (-8; 1,5).

-8 15 =
6) 12'1); >0; (1200t 1)>0; —(x—12)(x+11)>0; (x—12)(x+11)<0;
+
(-11; 12).
-11 12 =

B) (15-2x)(x+6)>0; 72(x7% )+6)>0; (x—7,5)(x+6)<0; (=6; 7,5).

-6 75 %
r) 6-4x _ 0,  (6-4x)(x+0,5)<0; —4(x_% )(x+0,5)<0;  (x—

x+0,5

-0,5 1,6 %
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220.
a) (2x+3)*—12(2x*+3)+11=0. OGo3naunm 2x*+3=y 0 1*—12y+11=0;

D=(-12)-4-11=100; vzzyzn Wi v,:gzl; 27%43=11 nm

2x°+3=1.
1) 2x2:8; x2:4; Xy=2 WIHA X;=2;
2) 2x*=-2; x>=—1 — Her pelleHNii, T.K. KBaAPAT JTIOOOr0 YHCIA eCTh

YHCJIO HCOTPULIATCIIBHOC.
6) (A—26)*-3=2(F-2f). O6o3Haunm F—2t=v 0 V-3=2v; v*-2v-3=0;

D=(=2)—40[(-3)=16; v2_2_24_3 W Vl_%_ I A2=3 wm

£2=1; £-2t-3=0 WK £-2t+1=0;

2+4 2-4 240
=3, 1, ==, 1, =
2 2

B) (¢+x—1)(x*+x+2)=40. O6osmHaumm x*+x=v [ (v—1)(+2)=30;

f= =1

Vrt2v-2-40=0; vHv-42=0; D=1>-40[}-42)=169; v, :‘“T vied _

U v zw =-7; X+x=6 wm x+x=7; X+x — 6=0 wm
XHx+7=0; x, = _12+5 =2, x, :% =-3. Bropoe ypaBHeHHe He HMe-

et xopueit. T.x. D=1"—407=-27<0.
r) (2x*+x—1)(2x*+x—4)+2=0. O603Haunm 2x*+x=v O (v—1)(v—4)+2=0;
Voydvat2=0;  VSvt6=0;  D=(-5)—4-1-6=1; _% =3,

=2; 234x=3 wm 2x2+x=2; 2x%+x-3=0 wm 2x2+x72=0;

_-1+17 . -1-417

4

221.
a) (+3)=11(x*+3)+28=0. OGosmaumm x*+3=y [0 v —11v+28=0;

D=(~11)-40108=9; v, =173 =7, vl—¥—4 0 x*3=7 wm

x2+3:4; x*=4 wm x2:1; X1=2 W x,=—2; x3=1 wm x4;—1I.
6) (X*—4x)*+9(x’~4x)+20=0. OGosHaunm x*—4x=v 0 1*+91+20=0;

D=9"-4-1-20=1; v, —% =—4 wm v —? =-5; x~4x=—4 wm
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2 2 2 4+0
x—4x=75; x*—4x+4=0 umu x—4x+5=0; x = T = 2 ; BTOpOE ypaBHEHUE

pemennii He umeer, T.K. D<0.
B) (F+x)(x*+x—5)=84. O6ozmaumm x+x=v [ v(v-5)=84; V-

5v—84=0; D:(_5)2_4'1'(—84):361; vy = 15 ;‘ 19

=12 WIH

—=-7 =12 wm x2+x——7; X4x—12=0 wm x2+x+7=0;

-1-7 -1-7
X, _T_3 Wi X, —T——4 y BTOPOTO YypaBHEHHS HET

KopHeii, T.x. D=1"—40[1=-27<0.

222.

a) x*—5x’-36=0. OGo3maunM x’=v [ V—5v-36=0; D=(-5)—40[-
36)=169; v, :5+—213:9 Wi v =¥: -4 0 x*=9 wm x¥’=4; 3
HNEPBOT0 ypaBHEHUS X=3 WU X=3; y BTOPOr0 ypaBHEHHS HET PELICHUH,
T.K. KBaJapar JIF000r0 Yncia HEOTPULIATEIIEH.

6) »'—6y"+8=0. O6o3naunm y*=v [ 1V —6v+8=0; D=(—6)—4[1-8=4;

+
6 2—4 U vl—%—Z Y=4 um y*=2; y=2 wm y,=2;

vy =2 wm y, =2
B) *+10£+25=0. O603naunm £'=v O v*+10v+25=0; D=10"-4-25=0;
_-10+0

Vy =

=-5; t2=—5; HET KOpHEH.

r) 4x*—5x*+1=0. O6o3uaunm x’=v 0 4v*—5v+1=0; D=(-5)"—4-4-1=9;

543 5-3 1 s

V) —T—l UM V| —T—— 0 ¥*=1 wm x :%; x1=1 nm x,=—

1; x —l W X ——l
T T 3T
1) 9x*-9x?+2=0. O603naunm x*=v 0 9*-9v+2=0; D=(-9)*—4-9-2=9;

9+3_2 9-3 1 , 2 1. _ |2
=— W vl————;x _E nwm x 3 X = E nim

fff
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e) 16y"-8)*+1=0. OGosmauum y’=v [0 16V"—8y+1=0; D=(-8)*—

N 1
416:1=0; v = 8320 0 y=tiymtip= o

1

4 4 2 2

223.

a) x*-25x’+144=0. OGo3naunm x’=v [0 1*-25v+144=0; D=(-25)*-

25+J_ 25-4/49

400-144=49; v, =" >~ v1:T=19 0 x=16 wm

x2=9; x1=4; x,=4; x3—3, x5=3.
6) y'+14y*+48=0. OGoszmaunm y*=v [ V+14v+48=0; D=14>-

-14+2 —14—2

4-1-48=4; v, = > =—6; v = =-8 0 y’=6 wm y’=38;

— HET KOpHCfI, T.K. KBaJaparT J'IIO6OFO Yurciia HCOTpHUIATCIICH.
B) x'-4x’+4=0. OGosHaumm x’=v; V—4v+4=0; D=(-4)-40-4=0;

r) *-27-3=0. OGosHaunm =v; V'—2v-3=0; D=(-2)—40(-3)=16;
+ —
V) =¥=3 WIN v1=¥=—1 0 £=3 wm /=1; 1, =3 wm

t, = —\/5 ; Y BTOPOTO HET KOpHEH, T.K. KBagpaT JIF0OOT0 YHCiIa HEOTPHU-
HaTCIICH.
1) 2x*-9x*+4=0. O603nauum x’=v 0 D=9>-4-2:4=49; y, =

:9—:—|]x 41/1me—— X1=2; X;=— 2x3—\/7 \/7

e) Sy —5y2+2—0. O603HalII/IM y=v 0 577-5v+2=0; D=(-5)-
4-5:2=-15<0 — HeT KOpHEH.

224,

a) y=x"-5x*+4.

Touka nepeceuenns ¢ Oy. x=0 0 y=0"-5-0+4=4 0 (0; 4).

Touxa mepecedenns ¢ Ox y=0 O x'—5x*+4=0; 0603Ha‘II/IM x=v 0 V-

5+3 -3 2
5v+4=0; D=(-5)—4[0-4=9; vz—T—4 WIN VI—T—I U x=4

9+7

=4;

I X =1; W3 TIEPBOTO yPaBHEHHUS X|=2 WM X,=2 U3 BTOPOTO X3=1 HIH
x=1.(2; 0); (=2; 0); (1; 0); (=1; 0).
6) y=x"+3x>-10.
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Haiizem Touky mepeceuenns ¢ Oy: ecmn x=0 [ y=0"+3-0"-10=—10;
0 (0;-10).
Ecim y=0 0 x™+3x’-10=0; o6o3maunm x*=v [ v*+3v—10=0; D=3

A0-(~10)=49; v2—¥—2 i v1_¥_ -5 O =2 wm x*=5;

U3 NEPBOIO YPABHEHHA X =2 ;X =—\/E, y BTOPOrO YpaBHEHHUS

KOpHEH HeT. (\/E ;0); (—\/E ;0) — Toukm nepeceuenus ¢ OX.

B) y=x"—20x"+100.

Haiinem Touky nepeceuenus ¢ Oy: ecmn x=0 [ y=0"-20-0*+100=100
O (0; 100).

Ecmi y=0 0 x*-20x*+100=0; 0603naunm x*=v [ y=y*-20v+100=0;

+
D=(-20)’-40-100=0; v = 202 210 0 ¥=10; x, =410 ; x, ==10.

(\/ﬁ ;0);(—@ ;0) — Touku mepecederus ¢ Ox.
r) y=4x*+16x".
Haiinem touky mepeceuenus ¢ Oy: ecm x=0 [1 y=4-0+16-0=0 I (0; 0).
Ecmn y=0 O 4x*+16x°=0; 4x*(x*+4)=0, x=0; (0; 0) — Touka mepce-
genus ¢ Ox.

225.

a) (=114’ —11)=0; x*—1-4x*+44=0; x*—4x*+43=0; 0603Ha-
anm x*=v 0 v*—4v+43=0; D=(—4)*—4[1-43<0. Her KOpHEIi.

6) 3x*(x—1)(x+1)—10x*+4=0; 3x*(x*—1)—10x*+4=0; 3x*-3x>—10x*+4=0;
obosHaummM  x=v 0O 31V -13v+4=0;  D=(-13)*-4-3-4=121;

13+\/12 13- \/12 _1 0 x 2

vy = =4 ymm v = =4 ymi x=— ; u3 miep-

BOT'0 YPaBHEHHUS X ;=2 WU X,=—2; U3 BTOPOTO X3 = 1/ 1/

226.

a) X6 —6x+5x+5=0; x*'(x+1)-6x"(x+1)+5(x+1)=0; (x+1)(x*-
—6x2+5):O; x+1=0, x;=1 wnmu X —6x*+5=0. OGozuauum x*=v [
V2 61+5=0; D=(~6)>-4[1-5=16; v, =% =5 W v, =62;4=1 0 =5
500071 x2:1; 13 MEPBOr0 ypaBHEHMS xzz—\/g ; x3:\/§ ; U3 BTOPOTO X4=I;

XSLI.
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6) x*(—1)-2x"(x—1)-3(x—1)=0; (x—1)(x*-2x*-3)=0; x—1=0, x;=1 wm
x*2x*-3=0. O6osmaumm x’=y 0O *2y-3=0; D=(-2)—40-(-3)=16;

v24 =#:3 UM v :%:—1 0 x*=3 wm xzz—l; W3 TEPBOro

YpaBHEHUS xz—-\/g ; x3=\/§ , Y BTOPOTO ypaBHEHHs KOPHEH HeET, T.K.
KBafIpart JII000T0 4YKciIa HEOTPHULIATENIEH.

227.
a) I'padux ¢yHkIMH Y =4 _ TH-
X

nepOoja, y KOTOPOH BETBH PacCIIOJio-
skeHbl B 1 m 111 4.

x|1]2]3]4|-1|-2]|4]-6]-8
1 1|1
y|4(2]1 —4|2|-1|= |-—=
2| 2
6) I'paduk ¢ysxkumm y=3x+6 —
npsiMasi.
x 0 3
y 6 -3
228.

a) 3x+2px+5=0; ypaBHeHme wumeeT 2 KOpHsA, korga D>0:
D=(2p)’—4-3-5=4p"—60>0;  4p"—60>0;  4(p*—15)>0;  p—15>0;

(p=V15)(p ++/15) > 0. (-00=4/15) 0 (/15;+e0)

6) 6x’—4x+p=0; ypaBHeHHe He HMeeT KOpHei, ecmn D<0;
D=16-4-6-p=16-24p<0; 24p<-16; p> 0, p>2  (—eo 2)
24 3 3
229.
a) —x*+6x-8>0.
1) T'padux yHKIMM y=—x"+6x—8 — mapaGona, y KOTOPO BETBH HAIPAB-
JeHbI BHU3 (T.K. KOd(QOHUIHMEHT Py X° OTPHIATE bHbIN).
2) Peumm ypaBHeHue —x’+6x—8=0; x’—6x+8=0;
+ -
D=(—6)"-401-8=4; x| = 6*2_, 5 Xy = 6-2_,
% 2 2
3) (2; 4).

6) 2x*—9x—45<0.

v 1) Tpapuk pynxuun y=2x-9x—45 — mapaboma, y Ko-
TOpOW BETBH HalpaBjieHbl BBepX (T.K. KoadduimeHt
TIPH x° TI0JI0XKUTEIbHBII).

- 75 2
3 83



2) Pemum ypaBHEHHE 2x*-9x—45=0; D=(-9)*-
9+21 9-21

224l 5 =TS =R
3)(-3;7.5).
_ 4(x—i) W
B 24 5, ¥ <o ; Y (0,1,25).
X X ’
30+ x T~ - N
n <, > ¥ (-30; 30)
230.

a) x=1; y=3 0 (~1)’-3+2=0. CnenopatensHo, (~1; 3) sBaseTcs pe-
IICHAEM YPaBHEHHSI.

6) x=1; y=3 O (-1)-3+3=6. CnenoBarensHo, (—1; 3) He sBisieTcs
pelIeHueM YPBHEHHS.

231.

a) x=2; y=1. (-2)*+(1)’=5; 6:(=2)+5-1=—12+5=—7. CnenoBarenbHo,
(—2; 1) He sBNAETCS pelIEHNEM CUCTEMBI.

6) x=1; y==2,1°+(-2)’=5; 6-1+5-(—2)=4. CnenopatensHo, (1; —2) sB-
JSIETCS PEIEHUEM CHCTEMBI.

232.

a) 2;

0)1;

B) 4+2=6;

T) ypaBHEHHE SKBHBAIEHTHO TakoMy: x—xy—4=0, ero cTeneHs paBHa 2;

J) ypaBHEHHE SKBUBATICHTHO TakoMy: x'—4x’y*+4y"—5y=0, ero creneHs
paBHa 4;

€) ypaBHEHHME SKBHMBAICHTHO Takomy: 7x'—12xy+y—7x*~7x’=0, T.e. —
12xy+y—7x*=0, ero crerenb paBHa 2.

233.
1) I'paduk byHkimu y=x* — napa6ona, y KOTOPOil BETBU HAIPABIICHbI
BBEPX (T.K. K0O(HUIIEHT PH X° TIOTOKHTEIBHBIIT)

2) Haiinem KOOpJUHAThI BEPILIMHBIL
b 0
x, =——=—-——==0 0 y,=0; (0; 0).
b= 5. T o0 Y5=0; (0; 0)

3)| x 1 3 1-3]0|-1
y 1 91910 1
4) I'padux pynkumu y=2x+3 — npsmasi.
[ x| - 1
84




L v [ 1] 5]

-1;1);3:9

234.

1) Ipadux x*+)*=25 — OKpYKHOCTb C ICH-
poM B (0; 0).

2) T'paduk dysKimn y=x’—6 — mapabona, y
KOTOpOI BETBU HampaBlieHbl BBEpX (T.K. K0O3(-
(uIMeHT Npy X* HONOKHTENEH).

3) Haiimem  KOOpAMHATHI  BEPIIHMHEIL:

b __ 0 o e (O

a o0 0; y,=0"-6=06; (0; —06).

Hl x | 3| 2[-1] 0 1 2 13
y |3 |2|5]|-6|-5|-2]3

~(3,2; 3,9); =~(-3,2; 3,9); =(-1,1; -4,9); =(1,1; —4,9).

235.

1) [paduk ypaBrenus x*+y°=100 — okpyxHOCTb ¢ 1IeHTpoM B (0; 0).

-5

X=—

2) I'paduk dyHKMK :%xz —10 — mapaboia, y KOTOpOH BETBH Ha-

TpaByieHbl BBEPX (T.K. KOOQDUIMEHT IPH X HONOKUTEICH).
AY
10

-1

3) HaiineM KoOpAMHATBHI BEPIIUHBI: xb=—i:—i=0; )/b=l 0*-10=
2a 2% 2
=-10; (0; -10).
Hlal 3 [2[-1[ofr]2]3 |
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y

o
2

-8

—4.,5

-10]-9,5|-8| 11

(=105 0); (6; 8); (=65 8).
236.

=(4,8; 1,2); =(-2; -3,2).
%x—# +(y-4)° =4,

6)

By =x2.
1) [padux ypasHerus (x—3)*+(y—4)’=4 — OKpYKHOCTb C LIEHTPOM B TOU-
ke (3; 4) u panuycom 2.

237.
B +y? =16, B* +y? =16,

a)

86

+y+2=0;

1) I'padpuk dpynxumm y:é — runepbomna, y
x

KoTOpo# BeTBU pacnonoxensl B [ u I u.
(T.K. k=6>0).

x |-1|-2]-3|-6{1[2|3]|6
y|=6]-3|2|-1|]6[3]2]1

2) I'padux pynxunm y= % X —2 —npsmas.

X 0 6
y —2 2

2) Tpaduk dyuxuun y=x> — mapabona, y Ko-
TOpOM BETBHU HAIpaBlieHBI BBEpX (T.K. KOd(-
(UIMEHT IpH X* MONOKHUTENCH).

3) Haiigem  KOOpAMHATHI  BEPIIUHBI:

b 0

Xp > >0 0; ¥, =0;(0;0)

4) x|-3|2]-1]0|1]2]3
y[9]14]11]0]1]4]9
=(1,6; 2,5); =(2,4; 5.8).

-x—12.




1) Tpadux ypauenns x*+y°=16 — okpysxHocTb ¢ uentpom B (0; 0) u pa-
IycoM 4.
2) I'papuk pynKIUM y=x—2 — IpsimMasl.

~(-3,6; 1,6); =(1,6; -3,6).

ny:S’ @y:g’
)D+ +3=0 *
+y+3=0; g 7 4

1) I'pacduk dyHkUM y=§ — runepoOoia,
X

Yy KOTOpo# BeTBHU pacnosoxensl B [ u 111

4. (T.K. k=8>0).

2) I'paduk pyHkumm y=x—3 — npsmasi.

Pemenuii HeT.

238.

=x",
a0 12
5 %
X
1) Ipaduk pynxumm y=x> — KyOuueckas mapadosa, pacioaoxKeHHas B I i
1T 4.

12
2) I'pacduk GyHkuuKM y=— — runep0oia, y KOTOPOil BETBU Pacroiio-
X

xeHbl Bo 1 u IV 4. (T.x. i=12<0).
Pewiennii Her.
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¥

By =-x? +12;

1) Tpaduk pynxuun y=x’+8 — mapaGona, y KOTOPOil BETBH HATPABIICHbI
BBEPX (T.K. KOO(PQHUIMEHT TIPH X” MONOKUTEIICH).
2) Haiinem KOOpJUHATbI BEPLIMHBIL:

b 0
Xp= =—— =0, »=8; (0; 8)

20 ’

3) I'paduk GpyHKuMN y—-x2+12 — mapabona, y
KOTOpOW BETBM HampamiieHbl BHHU3 (T.K. KO-
> UIHEHT IpK X* OTPUIIATENBHEI).
4) Haiinem KOOPAWHATHI BEPIIUHBL:
el o0 y=12:(0; 12).

20 201
5) 2 pewenus.

X.
1) Ipaduk dynxuun y=x+1 — napa6o-
Ja, y KOTOpOW BETBU HaIpaBJICHBI
BBEpX (T.K. KO3(dUIMEHT TpH x° mo-
JIOKUTEJICH).
2) HaiineM KoOpIWHATHI BEPIIUHBI:
b 0

x=——=——7-=0, y,=1;(0; 1
b 2a o0 Vb 0; 1)

3) I'pacuk ¢pyHKIMK Y = £ rurnep6oia, y KOTOpoi BETBH Pacloyioxe-
X

Hel B [ m 111 4.
4) OnHO perieHue.

s
T
Hx-10)* +y =16.

88



1) Ipadux ypaHenus x™+y’=9 — 4y
OKpyXHOCTB ¢ neHTpoM B (0; 0) u

paanycom 3.

2) I'pacdux ypaBHEHHS 3 z
(x=10)*1’=16 — OKpyXHOCTb ¢ v .
ueraTpoM B (10; 0) u paguycom 4.

Her pewenuii.

(£~4)"+(y-5)>=9

239.
x=4)* +(y-5)* =9,

=X.

a)

1) TIpapuk ypasHemus (x—4)+
+(y-5)’=9 — OKPYXHOCTb C IICHTPOM B Jeo-d X
(4; 5) u paguycom 3. 1 :
2) I'paduk dyHKIUMH y=x — mpsMas o lgir )
(6buccexrpuca I u III 4.)

=(2,4;2,4); =(6,6; 6,6).

-2
=x
6 b
) %=6—x.

1) I'padux ¢yskuun y=x" — ma-
pabona, y KOTOpoil BeTBH Ha-
mpaBieHbl BBepX (T.K. Ko3(hdu-
LUEHT NpHU X MOJIOKUTETIEH).

2) HaiinemM KOOpIHMHATHI BEPILIH-

b 0

HEL X}, % 20 0; ¥,=0.
3) [ x [-1[2]-3]0]1]2
y|1]4]19]0]1]4
4) I'paduik QyHKITUH y=6—x — mpsimasl.

8Y

X 0 2
y 6 4
240.

a) 1) Tpadux pynximmm y=25x"+6x — napaGoa, y KOTOpOii BETBH Ha-
TpaBiieHbl BBEPX (T.K. KOOQMUIMEHT IPH X HONOKUTEICH).

89
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2) Pemmm ypasaenne 25x°+6x=0; x(25x+6)=0, x,=0;

25x+6=0; 25x=—6, x = —2—65.

0
3) E 25 OE

6) (x—13)(x+13)>0 m (—o0;=13) 0 (13;+0)
B) x"—10x-24<0.

1) T'padux ¢ynxuun y=x"—10x—24 — mapaboma, y KOTOpOH BETBH Ha-
TpaBIIeHbI BBEPX (T.K. KOODDUIHEHT IpH X IOTOKHUTEICH).

2) PemmmM ypaBHenme x—10x—24=0; D= (—10)2 -

~4r(-24)=196; x, =104 oy, 2107
3) (-2; 12).
r) 15x°-30-22x-7>0; 15x*-22x-37>0.
v 1) Tpadux ¢ynxuun y=15x"-22x—37 — napabomna, y

KOTOPOH BETBHU HAIpaBJICHHI BBEPX (T.K. KOADDUIHEHT
TP x° MOOKUTEIICH).

-1 oz ¥ 2) Pemmm ypasuenue 15x°-22x-37=0; D=484-4-15-(—
15
2+52 22-52
—37)=2704; x, = =21 x= T
;
—_ ._1 |:| .
3) (eor-1)0 5
241.
a)Dl(l+2y) 9y =37, O1+22y-9y =37, [13)/ 26,
=1+2y; =1+2y; He=1+2y; 1+2E2 5.
5) O6x-4(3x-2)=5, O6x-12x+8=5, #x=-3, [k =-0,75,
H=3x-2; B =3x-2; By =3x-2 Hy=-4,5.
242.
o) 108 =4y =60, [-7x=—63, =9, Qe =9,
BSx+4y— -3; BSx+4y=—3 83@4'4)/—_3 BV:_775-
) By -4x=-170, =43 O =43,

0 -2y =127: Es[@—43 )-2y=127; Hy=-171.
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243.

O003HaUNM CKOpPOCTb 1-To BCJIOCUIICIUCTA X KM/‘I, TOoraa CKOpoCTb

2-ro paBHa (x + 2) KM/4. ?ﬁ g — BpeMs 1-ro; E%ﬁq — BpeMms 2-
ro. [To ycnoBuro %ﬁ%nbme %}3—6% Ha — , COCTaBHM YpaBHEHUE:

36_.36 _ 36_ .36 _1_ l44(x+2) 144x - x(x+2) _ o
x x+2 4 x x+2 4 ’ 4x(x+2 ’
x(x+2)#0; 144x+288-144x—x"2x=0; x*~2x-288=0; D=(-2)*~40(-

288)=1156; x, =% =16; x 2% =-18 — He MOAXOIUT 110

cMmblcity 3aga4ud. Ecou x=16, To x+2=16+2=18.
OrtBet: 16 kM/4, 18 kM/4.

a) _x__ 2_(y+3):_19 2_)/_2:():
=y+3; =y+3; =y+3.

PeumiM ypaBrenne y*—y—2=0; D=(—1)~40-(-2)=9; Yo = 73 =2;
=1-3__
= 1
Oy, =2, Oy, =-1
0 Wi [
o =3 2 =
B=x-1, B=x-1 B=x-1

6

)@3—2y=2@ @9—2@—n—26=m @9—2x—24=0
PemmnM  ypaBHeHme — x—2x-24=0;  D=(-2)-40-(-24)=100;
=210 -6 ypy ;=210 =4,

I )
D’C1=6 sz 43
0 WM [
V=5 V2 =5
ey+x=-4, Qy+6)y+y+6=-4,
B) 0

F-y=6, [x=yt6;

+6y+y+6+4=0, B2 +7y+10=0,
=y+6; =y+6;
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Pemmm ypasrenne y*+7y+10=0; D=7"-4[1-10=9; Vo 2% =-2;

5% == WIH EIVI =3,
o =4 0 =1

Ex+y=9, B=9-x
' 5y2+x:29 E9—x)2+x:29;
B=9-x, B=9-x,
%1—18x+x2+x—29=0; @'2—17x+52=0;
PeumnM  ypaBHenme — x—17x+52=0;  D=(-17)>—4[1-52=81;

:_17+2\/§ =13; x 2_17—2\/5 =4

Ok, =13, O =4,
O Wi []
D2 =4 o =5.
245.
Be=3-y, B=3-y, Bc=3-y,

a)
Ey - x=39; Ey -(3-y)-39=0; Ey2+y—42=0;
Permmm ypaBHEHHE yH+y—42=0; D=1"-41-(—42)=169;

- —1+\/169 Z6: y = —1—2\/169 i

X1

%2 - 6 501058 EVI ’

2 =3 i =10.
B =1+x, B =1+x, B =1+x,

6)5”)/ -L Ex+(l+x)2+1:0; Exz+3x+2:0.

Pemum ypaBHeHue x2+3x+2:0; D:32—4E|]-2:1; Xy :ﬂ:—l;

2
:—_3_1 ==
> 2.
D’Cz :_1, D’Cl :_2,
0 WIH []
2 =0; o =-L
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B2+y=14, B> +@+x)-14=0, B> +x-6=0
B) Ey

-x=8; =8+ux; =8+ x
PeumnM ypaHenue x+x—6=0; D=1"-4[1-(-6)=25; Xy = 12+5 =9
=-1=5__
WIN X 3 3.
Oy =2, O =-3,
0 w [
2 =10; o =
Ok +y=4, =4-x, B =4-x,
) 0
p+txy =6, #H-x+x(4-x)—-6=0; x> +3x-2=
PeumiM  ypaBHeHme x—3x+2=0; D=(-3)’-4-2=1; x, =%=2,
_3-1_
X1 = 5 1.
Ekz =2 o 0 70
D2 =2 Eﬁ =3
246.
Dc y=3, [k=3+y, =3+y,
B*y -2 H3+y)y=-2 %yw +2=0.
PeumnM ypaBuenme y*+3y+2=0; D=3-4[0-2=1; y, =_32+1= 1;
-3-1
=—=-2
N >
=- =-2,
EVZ > WM %/l
2 =2 ¥ =1.
=-x+2,5, B = -x+25,
o3
X(=x+25) =15 Fx”+2,5x-15=0.
Pemmum  ypaBHEHHE x*-2,5x+1,5=0; D=(—2,5)2—4[1]|]],5=0,25;
_25+0,5 _ _25-05 _
_T_LS wm x; =———=1.

2
O, =15, Oy =1,
0

2 = 1, W = 1,5

93
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5 Be+y=-1, B=-x-1,
Ex +y%=1; Ex +(-x-1? =1; Ex +x? +2x+1-1=0;
B =-x-1 =-x-1, sz_o Oy =1,
Wik [
P +2x=0, Bxr+)=0; G ==k Gy =0.
r)@v y=2,  Ex=y+2,
G-y =17 Hy+)? -yt -17=0,

0 _21
B=y+2, Dc y+2, g7

0
24dp+4-y -17=0; By =13; EV:_'
4

—_

247.

k+y=8, k=8-y, Bx=8-y,

a) 0 E( _ 5

Ow =20, O8-y)y+20=0; By-y° +20=0.

PewmnM  ypaBHenne  y—8y—20=0;  D=(—8)’—4[-(-20)=144;
8+12 8- 12

= =10 u = =-2.
V2 > "y 2
=10, 2,
%2 7R Efvl
2 =~ = 10.
6) y:08 DC:O,8+_)/, @C:Oag+ya

gxy 2.4; 0,8+y)y-2,4=0; g),Sy+y2—2,4:O,
PeunM  ypaBHemme  5y*+4y—12=0;  D=4"-4-5-(—12)=256;

_—4+16_12 — _—4-16 _
V2 10 s N 10
E,D}Z _1929 Dyl :_29
_ ur_
2 =2 =12
) Be* -y?=8 H4+))*-y>=8 B6+8y+y> -»* -8=0,
E’(‘y=4; =4+y; =4+y;



r B +y% =5, gy—x—@z +x? =5=0,

ty=-3 =-x-3

B> +6x+9+x>-5=0, Dx>+6x+4=0, %2+3x+2:0

=-x-3 =-x-3. B=-x-3
2 2 -3+1
Pemmum ypaBHenue x+3x+2=0; D=3"40-2=1; x, = 2
a2
Oy =-1, Oy =-2,
0° 0
D2=72 g =-1
248.

) B-2x=2, B=2x+2, =2x+2,
a
%x -y=1 gx -(2x+2)-1=0; %xz—zx 3=0.

:—1;

Pemnm ypaBHEHHE 5x*2x-3=0; D=(-2)"—4-5-(-3)=64;

_2+8 _2-8
X2———1;xl——
10 10
O, =1, O =-0.6,
D)/2:4; T :0,8.
5 Bx-2y2=2 EBc-2(7-3x)?%=2,
%x+y=7; =7-3x;
B —2(49-42x+9x?)-2=0, Gr-98+84x-18x* -2=0,
=7-3x; =7-3x;

=-0,6.

B-18x2 +85x =100 =0,
=7 -3x.

PeurnM  ypasrenme  18x*—85x+100=0; D=(-85)*-4-18-100=25;

+
85 5:2’5;x1:85 5_22
36 36 9

10
B

)

Xy =

5 =2

1
[\S]
@lt\)

2

[

(L] LT 0

2
L
2

95



5 Bk? -3y2 =52, Bk? -3(14+x)? -52=0,
gv—xzm; Ey=14+x;

B2 - 588 —84x —3x2 —52=0, G-2x% —84x-640=0,

=14 +x; =14 +x.
Pewnm ypasHenne x>+42x+320=0; D=42>-4[1-320=484; /D = +22;
pa— + —_— p—
X, :M:—IO; xlzﬂ:—g.
2
Ok, =10, Exl =-32,
Do =4 o =18
5 Bx? +2y2 =11, B(=2y+3)* +2y* =11,
Ex+2y:3; =-2y+3;
B4y —12y+9)+2y2 -11=0, H4y? -36y+16=0,
=-2y+3; =-2y+3.
%7y2 -18y+8=0
@:—2y+3
Pemmm  ypasmenme  7y*—18y+8=0;  D=(-18)*-4[18=100;
_18+10 _, o _18-10_4
727, VI
O _4
=2, 1=
5% | W %V 7
e =5 16
%n 7
6
22 +v2 =100 06 2, 2 =100
B2 + % =100, §3y) Y ) %Y y ,
1) a
gix:4y; =iy :iy
% 377 % 377
25 > 2
=100, =
Ho ” %y 36 v =6, %vl =-6,
D 4 D _4 EPC 8 1501050 Bx; _—8
- ==Y 27-96 1=
g3 B



o Bx? —y? =32, Bx? —(2x-8)? =32,
@x—yZS. ay:bc—&

Bx? —4x% +32x-64-32=0, B-2x2 +32x-96=0,
=2x-8; 5y=2x—8.
%xz —16x+48=0
B =2x-8

Pemum ypaBHEHUE x*—16x+48=0; D=(-16)*—4[-48=64

+ -
X, _16+8 =12; x _16-8_,
2 2
DC2 =12, DC] =4,
0 unu [
D)/z :16, D)/l =0.
249,
Rxy-y=7, Ry(5y+2)-y=7, §0y* +3y-7=0,
a) O _ o
—5y=2 [I=5y+2; =5y+2.
Pemmm  ypaBHeHHe 10y43y-7=0;  D=3"-4-10-(—7)=289;
—3+17 -3-17
= :0’7; = =-1
Y2 20 N 20
EIyZ _057’ Eb/] =_19
u [
2 =55 1 =3
5) Bx? —xy=33, Bx? -x(4x-17) =33,
x—-y=17, =4x-17,
Bx? —4x? +17x-33=0, B-2x% +17x-33=0,
=4x-17, Ey=4x—l7.
Bx? -17x+33=0
=4x-17

Pemmm  ypaBHeHme — 2x—17x+33=0;  D=(-17)"—4-2-33=25;
_17+5 7-5_

Xy = =55 I/IHI/lele— .
D’Cz =5,5, DX'I :3,
0 una ]
D2 =5 o =-3
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B +2y =18 %—y) $2y-1820, =537 +2y-18=0,
B) ’ %

x=2y; %‘ZE :
3

%y2+9y—8l:0

-2,
37

Hc——y
Pewmnm ypasrenne 2y>+9)y-81=0; D=9°-4-2-(-81)=729; D =+27;
-9+27 -9-27
Yo = _45 n= =-9,
=45, =-9,
5% - Eﬂ
0o = 31 = 6.
) Be-y—4=0, Bk=y+4
T
5\'2 +y?=85; §y+4)2 +y?-85=0;
Br=y+4, EF=y+4,
0
248y +16+ 2 -8,5=0; 2y +8y+7,5=0
@x y+4
0

Qﬁly +6y+15=0
Peumim ypaBHEHHe 4y%+16y+15=0; D=16"4-4-15=16;

— + — —_—
= 16+4 =-15 wm y; = 16-4 =-25.

<
[\S)
I oo

Dyz _1,5, Dyl :_2,5,

) =2,5; E’Cl =1,5.

B2 +4y=10, B2y -5)* +4y =10,
“2y=-5 E=2y-5;

(-

1)

B4y? =20y +25+4y-10=0, Bty> -16y +15=0,

=2y-5; =2y-5.
PeurnM  ypaBHenme  4y’—16y+15=0;  D=(-16)—4-4-15=16;
16 +4 16-4

y = =25; J’I_T_IS
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Eyz 2,5,

02 =
Ex—-2y+1=0, B
e)
Be=2y-1,
PCIHI/IM ypaBHCHI/Ie
5+27 _
D =427; y, =2221
Va2 = %)
0 .5
ECITE | =
U 503071 %

10
=1—;
%2 1’
250.
Bx+4y =5(x-y),

=15,
ng! "
|:.FC1 ——2.
=2y-1,
%xywz =16. %y(2y—l)+y2 -16=0;

Be=2y-1,

Boyz =5y +y* =16=0; Elyz -5y-16=0.
D=(-5)*4-11-(-16)=729;

11)y*-5y-16=0;
IR s
11"

@Zx+4y=5x—5y, B =3y,

a)
57 )7 =6 P-y?=6 3107 -7 =6;
0 0
=3 H(:Sy, Eyzzﬁ, Eyl:—ﬁ
7o 0, 30 2 _ wmg 2
y2 -yt =g HVZ:Z. 0 _30G03 0 :_3Q/§
B2 2 BT 2
5) e—v=6(u+v) Ch—v ="6u+6v, O-5u="7v
E“z_vzz : %lz_vzz : %2_\}2:6
D7522 D9252 Dz 255
E ]
5 4
3, = 2.5, 0, = -2.5,
0 i []
D‘Z_ ’5’ Ij’ll_3959
251.
o D=9 =50=y, Gy =6x-50=y, By —6x=50=0,
El[y—xy:24; Ey(l—x):24; o :—124 R
-x
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5 24 120 - 6x(1 - x) 50(1-x) _
—6x-50=0,

B« % 1-

24 24

i e

Ezo 6x+6x> =50 +50x =0, BSx +44x+70=0, st +22x+35=0

0 _ 24 _ 24 _ 24
Hy 1-x’ Hy 1-x Hy 1-x
Peunim ypaBHEHHe 3x*+22x+35=0; D=22%-4-3-35=64;
_-22+8 1 -22-8 _
.XZ - = —Z—, xl - - _5.
6 3 6
D = =
g2 - 23’ 4 B =5,
5 1 %’1 =4

6) +5t=2(p+1), +5t=2p+2t, =3t, =3t
t—t=10; t—t=10; td-t-10=0; m¢2-¢t-10=0
Pemmmm  ypaBHenme  3£—-10=0;  D=(-1)—4-3-(-10)=121;
C1+11 I-11__ 2

= =2 mwmt, =——=-1—.
2 T 3
Dzzz’ B’l:—lg’
0 —6: Wi [ 3
P2 =5 %UIZ_
252.
)I:(x 2)(y+3) =160, Hx-2)(x+4) =160,
a
y—x=1 Ey x+1
Bx? -2x+4x-8-160=0, B* -2x-168=0,
=x+1; =x+1;

Pewnn ypasHenue x+2x—168=0; D=2>-40-(~168)=676; VD = +26;

2426 _ -2-26 _

X, = =12 wmm x; = -14.

Ok, =12, O, =—14,
0 WA []

2 =13 "=

Hx = y)(y+10)=9, Ly +10)(y +10) =9,

60 _
o -y=1k r=11+y;

100



2420y +100-9=0,
=11+ y.

!

Pemmm
_—20+6

ypaBHEHHUE

=7 unn —20-6 =

=

253.

g =0,5x2 -2,

-x=2

=0,5x2 -2,
=x+2.

]

YH20y+91=0;
-13.

D=20"-400-91=36;

1) I'paduk byHkmn y=0,5x272 — mapaboia, y KOTOpOi BETBH HaIpaB-
JIeHBI BBEPX (T.K. KOS((GHUIHUEHT TP X~ MONOKUTEIICH).

........

2) HaiineM KOOpAMHATHI BEPIIUHBI: X

6

(0;-2).

NS SRR _

3) 21 1

5

2

y 0 |-1,5| =2 |-L,)5

4) I'paduk byHKIUH y=x+2 — npsiMas.

X 0 2

y 2 4

5) Pemenne cucremsr: (—2; 0); (4; 6).
B=x+2, B=x+2,

R Ex+2:0,5x2 -2 E),sﬁ -x-4=0.

101
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2+6

PeumiM ypasHenue x°—2x—8=0; D=(-2)*—4-(-8)=36; X, = =4;
x = % =-2.

D’C] = 4, DC2 = _2,

0 WITH [

=6 2 =0.

254.

a) 1) I'padpux ypaBHEHUS x2+y2=16 -
OKPYXHOCTH ¢ 1ieHTpoM B T. (0; 0) u paguy-
coM 4.

2) I'paduk GpyHkuuu y=x—4 — npsimasi.
X 0 2
|y —4 -2
3) Pemenus cucremsr: (4; 0); (0; —4).
2 B2 + % =16, §y+4)2 +y2-16=0,
—y=4 =y+4

248y +16+y> -16=0, Gy* +8y=0, Ry(y +4)=0,
=yt+4 =y+4 FEYE4

0, WIH ETV
D"z

6) =x? +1, =x° +1,
+2y=5; =-2y+5.

1) Tpaduk pynxuun y=x*+1 — mapaGona, y KOTOPOil BETBH HATPABICHbI
BBEPX (T.K. KOO(PGHUIUMEHT X IIPU MONOKUTEIICH).
2) Haiinem KOOpJAMHATHI BEPLIUHBL: x, = —2i = _LDI =0;7=1; (0;1).

a

3) [x[=3[=2[-1]o[1[2]3
ylols|2]1]2]5]10

102



.-

|
)

4) I'pacdhuk GpyHKIMU Xx=—2)+5 — npsiMasi.

X 1 5

y 2 0
5) Pemenus cucremsr: ~(—1,5; 3,2); (1; 2).
Be=-2y+5, Be=-2y+5,

6)

Eezy+$2+1—y=m @yz—ﬂy+25+l=0
Pemnum  ypaBHennme  4y°-21y+25=0;  D=(-21)-4-4-26=25;
C21+5 1 21-5

=3—wm y, =—=2.
V2 3 4 N g
1
=3= =2,
@yz 4’ HHHE’M_I
Fy=-ls T
255,
a)Bc2+xy—y2:11, 2y +1)2 + 2y +1)y -y =11,
EX—Zy:l; =2y+L
B4y? +4y+1+2p% +y -y =11, By +5y-10=0,
=2y+1; =2y +1.
24+y-2=0
=2y+1
-1+3 _

Pemum ypasHenue y'+y—2=0; D=1"4-1-(-2)=9; y, = 1
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%/2_

X2

K @xﬂy——

W % =2

o =-3.
+xy-3y=09, §x2+xy 3y =09,

2
y==-3x-1;
Bk? +x(-1,5x—0,5) —3(-1,5x = 0,5) =9,

=-15x-0,5;
B —1,5x% = 0,5x +4,5x +1,5-9 =0,
=-15x-0,5;

B? -8x+15=0

=-1,5x-0,5

Pemum ypasHenmne x°—8x+15=0; D=(-8)—4-15=4; x, =

B-0,5x% +4x-7,5=0,
-1,5x-0,5.

8+2

_5’

g =3.
2
Ok, =5, Oy =3,
0 Wi []
=8 " =-5.
256.
oy B YT 3w =ol Ho2y)t 4yt 4 3p(20) 1120,
EHZFO; =2y
=72y =2y
=1 =-1
%Vz ’ nin %/l ’
0 =72 ™ =2
Ge+2v=4, Ge=4-2v,

0
: 542 +uy—v=-5 B4—2v)2 +(4-2v)v-
=4 -

B =4-2v, G

v =-5;

2v,

E6—16v+4v2 +4y-2v? -y =-5; 52# -13v+21=0.
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Pemum  ypaBHeHue 207 =13y +21=0; D=(-13)—4-2-21=1;

+ -
213 1=3,5 W V| 2%:3.

V2

4
by =35 [ =3,
2 =73 Hﬁ:_z
257
Hf-y=5, Hc=y+5, Br=y+5,
gL, 1_1.06 .6 ,_, 000r60+9)-y(+5 _,.
Be » 6 Hy+s5 y "B y(y+3) ’
k=y+5, k=y+5, k=y+5
oy +6y+30-y2 =5y=0; 32 +7y+30=0; B> -7y-30=0
Pemmm  ypaBHennme  »*—7y-30=0;  D=(-7)*-40[(-30)=169;
:7+13:10 WA :7__13:—3
Y2 5 N > .
[k, =15, Ok, =2,
Ui [
[, =10; o =-3.
Elx+y=6, =6-x, Hv=6—x,
OO _1_1 0 4 =0 (A6 —x) —4x—x(6-x) _ .
B v 4 B 6-x " H x(6-x) :
By =6-x, B=6-x,

EZ4—4x—4x—6x+x2 =0; Exz ~14x +24=0.
Pemum ypaBHEHHE x*—14x+24=0; D=(~14)>-4-124=100;

+ —
x2=14 19 12 wm x1=14 10_,

O, =12, O, =2,
O Wi []
o, = 6. =4

Bx+y=1, Hy:l—3x,

B) El 1 m. 2
+—=-25 o+ +5=0;
By He "1-3x
=1-3x,
[(R(1-3x)+2x+5x(1-3x) _ o:
H x(1-3x) ’

105
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By =1-3x, B =1-3x, B =1-3x
@—6x+2x+5x—15x2 =0; 5‘15)62 +x+2=0. Esz—x—2:0

Pemum ypaBHEHHE 15x%—x—2=0; D=(-1)"-4-15-(-2)=121;
I+ 20 0 _1-11_ 1

11 3o 3
Dy x 3 0y 2v+2
He-2y=2 H=2y+2
(B2y+2)-3y-y(2y+2)
=0, Eby+6-3y-2y" -2y =0
0 2y S
Bg:2y+2; =)

B2y +y+6=0, 2y*-y-6=0
=2y +2. =2y+2

Pemmm ypaBHEHHE 2)*——6=0; D=(~1)~4-2-(-6)=49;
1+7 1-7
=—~=2;y =——=-15.
V2 4 N1 4
EIyZ = 29 |jyl = _1’57
O Ui [ .
o2 =6 o =L
258.
) =x2 -8x+16, By =x*> -8x+16,
a
x=3y=0; Rx -3(x? =8x +16) = 0;
=x% -8x+16,

2
=x" —-8x+16,
FRx —3x% +24x - 48 = 0;

B-3x? +26x-48 =0;
=x?-8x+16

BBx? —26x+48=0
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PeumiM  ypaBHeHue  3x°—26x+48=0;  D=(—26)"—4-3-48=100;

+ —
x2:26 10:6;x1:26610:2§~
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5) %X—5)2+(y—4)2=65, %x—5)2+(y—4)2:65,

X—y+6=0; =3x+6;
Ek2 —10x + 25+ 9x? +12x + 4 - 65=0, F0x? +2x-36=0,
=3x+6; gy=3x+6.

Box? +x-18=0

=3x+6

Peluum ypaBHeHUe 5)°+x—18=0; D=1%-4-5-(—18)=361;

-1+19 -1-19
= = 8, X,= =-2
2= 10 WM

D(z =l,8, D(l = _2,

O u [

oy, =114 ™ =0.

259.

EX-y=4, By =x—4, By =x-4

_ 2 . 2 — N 2 -

Ey—x -5x+5 @—4—x +5x-5=0; E~x +6x-9=0.
By=x-4
E{“ -6x+9=0

5 6+0

Pewinm  ypaBHeHue X—6x+9=0; D=(-6)—41-9=0; x= > =3,
y=3-4=-1

=

x=3.

260.

=2x% -bx+1, By=2x?-5x+1,
X+y+3=0; =-2x-3

B-2x-3-2x% +5x-1=0, B-2x?>+3x-4=0, E2x*-3x+4=0
=-2X-3 Ey=—2x—3. gy=—2x—3

Permmwm ypasrerne 2X—3x+4=0; D=(-3)*~4-2-2=-23<0. T.x. D<0, T0
Het KopHel [] KpuBble HE UMEIOT TOYEK NEPECEUEHMUS.



6o o 036 5
o)y =12 +y =12
B +y? =12, E( y Hy?
a) i d
y:_6’ :—E :—E
2} y
EB6+y =12y? By“ 12y +36=0,
y =i

PemyM  ypaBHEeHME y—12y2 +36=0. OGosmaunm y*=v [0 V-
12v+36=0; D=(-12Y—4136=0; v:122+0:6; yY=6 0 y,=+6;

Y1 %2/_\/_ %/1 = —\/g,
@(2 = _\/_ B = V6.

2 2 —
)% -34=0, 22X ———-34=0,
Bx? - y2 =34, %X ( ) % X2

- g _20_ 5 20
e gem 3=

B&x“ — 400-34x? =0,

0)

0,20
.

Peurnv ypasrenne X'—1BE-200=0. OGosnaumm X°=v 0 V—17-—
200=0; D=(-17)—41:(-200)=1089; v, = 17+33_ 25 U
V1—17 33 =-8 X=25 uam X——8 — HeT KopHeil, M3 NEpPBOro
YPaBRGHADIONY A X=h unu X;=—5.

O uin [

Y2 =4 =4

262.

B -2y =14, Ex* =32, §<2= 16

a0, 2 s 2 P

Ex® +2y° =18 (K° -2y° =14 (X - 2=14

i3-saebalo.ru BT L po
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x=4, Bx=4 Bx =4
2 -2y?=14 " §—4)2—2y —14 Byt =2 " By =2
Ex=4, o Ex=-4,
SRR
2_4 D(1 -4, D(4—4 (X3 = —4,
[Vz—lv Dyl—l DVAZ‘:L %/3—‘-
5 %(y+x:56,. %(—y—_Z, | IX=y+2, R
[Xy+y=54 xy+y=54 E(y+2)y+y—54—0,
X=y+2, X=y+2
%/2+2y+y—5420; %/2+3y—54:0.
Permim ypaBHeHHe y+3y-54=0;  D=3%-41:(-54)=225;
_ -3+15 -3-15

= =6 w Yy, = > =-0.
Oy, =6, [M—_-

0 unu

¥ =8 [P<1—‘-

263.

9, . 081
)2 +y? -18=0, +y?-18=0
=18 Dy Hy

2 vy g
5<>/=9; _9. _9
% y' %“y
4 -18y? +81=0,

O

U
Peurnm  ypasrenne Y'-18/+81=0; oGo3uaunm y°=t; t*—1&+81=0;

D=(-18Y—41-81=0; t = % =9 v*=90 y,=3 i y;=—3.

=9
v

D(2:3 D(]_:_S,
| . A ]
Y2 =3, =3



* -11x* -900=
0 30
=
Peunm ypasrerue X'—11E-900=0. O6o3uaunm xX°=t0 t*~11t-900=0;

D=(-11-40:(-900)=3721; t, _11761_36 . 11261_ s

X2:36; X1=6 WU Xo=—6; =25 KOpHEil HeT.
D(1=6 D(2=_6,
0 uan ]
Y1 =9 Y2 =5
Ex*+y?=61 Bx*=72,  Ex*=36
U 2 2 U 2 2 U 2 2
B -y =11 -y =11 E°-y°=1%
B =6, - B4 =6,
Be-y2=11 6y =11
¢ =6, X, =6, [KX3=-6, (X, =-6,
O __ 0. _ O . O _
DY1=9 V2=79 Ds=5 a=">
Bx—xy=10, Bx+y =16, =-3x+16,
r
Ey+xy:6; Ey+xy:6; T 3x+16+ x(-3x+16)-6=0;
By = -3x+16, By = -3x +16,
Er3x+16—3x2+16x—6:o; @3x2+13x+10=o;
By =-3x+16
E%x -13x-10=0
Pemmm  ypaBHennme  3X—13-10=0; D=(-13)—43-(-10)=289;

13+17 13-17 2
X2: =5 wm X]_: =——.
6 6 3
_ 1.2
DZ win Dl 3’
Y2 = %{1—18



264.

Ex? +y? =36, B +(x% +6)2 -36=0,
a)l 2 U 2

By =x°+6; By =x°+6;

B2+ x* +12x2 +36-36=0

U 2

Fy=x"+6

§< +13x% =0, @(2(x +13) =0, B( o 2=-13 er

@/ X2 +6; @/ X +6; [y =6. %/:6
pelenuii

6)%(24')/2:161 @(2"‘)/2:16, @(2+y2=16

O
Ax-2)2+y?=36 Hx-2)2-x?=20 B®-4x+4-x*=20

Bk?+y® =16, Ex*+y*=16 H6+y* =16 Efyzo
X =-16, =-4 =—4 x=-4

265.
— 3
a) 7 x5
=15x;
1) Tpadux ¢ynkumm y=xX° — kyOuueckas mapaGona,
pacnionoxxennas B | u Il 4.
2) I'pacduk pynxumu y=15x — npsmas, npoxoadiias ye-

pe3 Havano KOOpIUHAT.
3 peuieHus.

[Xy=10, =
6o @y
=X

10
1) I'padux pyHxuuu y=— - rumepOona, y KOTOPOH BETBU PaCIoOO-
X

skennl B 1 1 111 1,



8y

2) I'padpuk Gyukum y=x — npsmas (Ouccextpuca 1 m 111 4.),

2 pelueHusl.
& Bx* +y? =36,
O
By=x"+3

1) [pauk ypaBHeHns X2 +y? =36 — OKPYXKHOCTb
(4

c uentpom B (0; 0) u panuycom 6.

2) 'paduik dynkuun y=x>+3 — mapabona, y KOTopoit
BETBY HarpasjieHbl BBepX (T.K. koaddumment npu
X2 TIOOKUTENCH).

:—i =0 yB:3; (0; 3)

3) HaiiieM KOOpIMNHATH BEPIIUHEL: Xg = — b
P P s = e ™ 20

2 pelueHusl.

266.
a) 0,2x(x-1)-x(0,2x+0,5)<0,6-4; 0,2¢—0,2-0,2¢—0,5¢0,6¢+4<0;
1,343
13
6)  12x(3X)+0,4X(3x-1)<x+1,1;  3,61,2¢+1,2¢—0,4¢x—1,1<0;

2,2x<1,1;x<%.

267.

a) -X—2x+168>0.
1) I'padux dynxuun y=—x"—2x+168 — napaGora,
y KOTOpOH BETBU HampaBlieHbl BHU3 (T.K. KO3(]-
duumenT npu X° oTpuuaTenen).
2) PemmM ypaBHennme X+2x—168=0; D=2°-

1“ <ol N ¢ Y dataa P
ivs-saebalo.tu Y7
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_A1-(~168)-676; X, = 2;26 —12; x, = 2-26_
3) (-14;12).

6) 15x%+x—2<0.
1) I'padpux pyrkmmn y=15C+x—-2 — napabona, y KOTOpoil BETBH HANPaB-
JeHbl BBEPX (T.K. KO3(Q(QULUMEHT npu X HOI0KHTENCH).
2) Pewmwnm ypaBuenue 15X°+x—2=0; D=1’-

-1+11 1 -1-11 2
—415-(=2)=121; x, = == %, = =_2
2 & 3' 2" 30 5
O 5 3C
) x+14<0; " 6—5x> ’
3-2x X+ 25
x+14>0; x—],2<O
X-15 X+25
N, -
-14 1,5 ¢ -25 12 %
(—o0; —14Y1(1,5; ) (-25;1,2)

268.
[IycTs mepBoe UKCIO PaBHO X, @ BTOpoe — Y, U3 ycnoBus X+y=12 u
Xy=35. [lonyuum cuctemy:

Xx+y=12 By:lZ—x, By =12-X,

[ . . 2

Fxy =35 X2~ x) = 35 Hox-x?-35=0
By =12-x

5@—12xx+35:0

PemM  ypaBHeHmHe: X—12x+35=0;  D=(-12Y—41-35=4;
_12+2 . _12-2

% ==5_<=5
2 17

D(2 =7| D(]_ :5!
0 uny [J
Y2 =5, =7

OtBeT: S17.
269.

[lycTh MeHBIIIEe W3 YHUCEN paBHO X, Toraa Ooybmiee paBHO (X+7). Ilo
ycaoBuio X(X+7)=—12. [loyunum ypaBHeHHE:

X2



A TxH1220, D=4 112215 ¥ = — = -3; x, = L= 4,
2 2

[pu X=—3,x+7=-73+7=4; npu Xx=—4,x+7=—4+7=3.
OtBeT: 3 u—4 unu 4 u-3.

270.

O0603HaYMM CTOPOHBI MPAMOYroJibHUKa & ¢cM u b cm. [lo Teopeme
[Tudaropa a?+b*=100 u o yeosuio 2a+2=28. [loayunm cuctemy:

Ea% +b? =100 Ea%+b? =100 EA=14-b.
a+2b=28 +b=14 §14—b)2+b2=100

FR=14-b, Fa=14-bh,
596— 28 +b? +b? -100=0 EZbZ -28+96=0
Fa=14-b

Ef -140+48=0
PemmM  ypaBHeHue: b*-14b+48=0;  D=(-14y-41-48=4;

14+2 14-2
= =8; —pi— 1
b, 2 ! 2
(h, =8, =6,
P2 =8 LB

OtBeT: 6 cM U 8cm.

271.

O003HaUYNM AJIMHY MEPBOM CTOPOHBI MPAMOYTONLHUKA X CM, a BTO-
poit — y cm, Toraa x+14=y. ITo Teopeme Iudaropa X°+y*=26"=676. Co-
CTAaBUM CUCTEMY:

Ex? +y? =676 BX*+(x+14)° =676
+14= y; +14= Y;

Ex? + x2 + 28x +196-676=0, x> +28x—480=0,
=x+14 =x+14.

Ex? +14x-240=0
=x+14



PemnM  ypaBHenme: X+14x—240=0; D=14—401-(-240)=1156;

X = L;?A =10; X, = LZ_:M =-24 — He TIOIXOINT TIO CMBICITY
3a7a4u.

[(X=10,

Hy =24,

Ortser: 10 cMm; 24cm.

272.

IlycTb anuHa yyacTka paBHa X M, a luMpuHa — y M. JliuHa u3ropoau
paBHa nepumerpy yuactka: 2X+2y=200. [lnowans yuyactka —

xy=2400. meem cuctemy:

52x+2y=200, %ix+y=100, Ok =100-y B =100-y,
Hy=2400  Hy=2400 H100-y)y-2400=0; Hooy -2 -2400=0.
Peium ypaBHEHUE y 2 —100y + 2400=0;
D = (~1002 - 4[12400= 400 y, = 100; 20 _60:
100-20
Yo = 2 =40.
DCl = 40, DCQ = 60,

1260 " Gy, =40

Otset: 60 M 1 40 M.

273.

O6o3HauuM 1yiMHbL KateToB ¢ ¢cM U b cM. ITo teopeme Iludaropa
a® +b% =37% =1369 IMepumetp TpeyronbHrka a+b+37=84. Nmeem
CUCTEMY:

Fa% +b? =1369 Ea%+b? =1369 Eh®+b?-1369=0

+b+37=84 @+b=47; %:47—b
47-b)? +b? -1369=0, Bb?-940-840=0,
=47-h. =47-b.

Fb% -476+420=0

Sh=47-b



Pewnm ypashenue b—470+420=0 D =(-47)? - 4[1[%20=529
JD =+23: bl:‘w%%:g& b, :47_;23:12_

D31 35, th, =12,
win ]
Eﬁl =12 (A =35

Sy = E[535&2: 210cm>.
274.
O003HaUYNM CKOPOCTH MIEPBOTO OTpsIa X KM/4, a BTOporo y km/4, To-

T/1a TIePBBIT OTpsA mpomiet 4X kM, a BTopoii 4y kM. [1o Teopeme Iluda-
ropa (4y)*+(4x)°=24, nio ycinoBmio, 4x—4,8=4y. I1o/yanM crcTeMy:

FAx—-48=4y, Fx-12= .

ﬁ4y +(4x)? = 24%; Q.G(x 1,2)* +16x* -576=0;
x-12=y, Bx-12=v,
ﬁx—12)2+x2—36:0; @2—2,4x+144+x2—36:0;
x-12=y

2_12x-17,28=0

Pewum  ypasuenue: X—1,2-17,28=0; D=1,44—4(—17,28)=70,56;

x1=—]“2+8’4=4,8 WA X2=1'2_8’4
2

=-36 — He MOIXOIUT IO
CMbICJ1Y 3a/1a4 K.

(X =48,

%y =48-12=36.

Ortser: 4,8 km/4 1 3,6 KM/4.

275.

00603Ha4uKUM CKOPOCTb [EPBOI0 Teja Yepe3 X M/C, a BTOPOro — 4epes
y M/c. Torna mepBoe Tejo 3a 6 ¢ MPOXOANT 6X M, a BTOpoe TeJo 3a 8§ ¢
mpoxoaut 8y M. [1o ycioBuro 6X=8y. 3a 15 ¢ mepBoe MPOXOANT MyTh 15X

M, a Bropoe Teso — 15y M. Ilo teopeme [1udaropa (15x)2 + (15y)2 =9.
Hmeem cuctemy:

10
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0 _4 0_4
gx 8y, g(—sy, %X_sy’
25x% +225y% = 9; 2 2_ 9
5— 25y° =1, =—;
% y:+25y" =1 Ey 625

3
W Y= — 2—5 —He TMOAXOANT TI0 CMBICITY 3a/1auu.

SRS

e

OtseT: 0,12 M/c 1 0,16 Mm/c.
276.

O0603HaYKMM JUIUHBI CTOPOH NPSIMOYTOJILHHKA uepe3 a cM u b cm. To-
r7a TUIOMAAN KBaApaTOB, MOCTPOCHHBIX Ha CTOPOHAX MPAMOYTOJIBHUKA,
COOTBETCTBEHHO paBHbl @° cM” u b? cm? Tlo ycnosuio 2a’+2b°=122.
Inomaap npsamMoyrojbHuka pasa ab=30 ITosyuum cuctemy:

2 _ 0 2 _
Fpa? + 202 =122 % b %@2”’ =61

b=30, =30, 0 _ 30

R

000 |, »
+b* =6 4 _61?% =
el ] é900+b 6b
_30, - 30.
o’ b
Peumm ypasuerne b? —61b% +900=0. O6oswaunm b? =t Torna
t2 =61 +900=0; D=(-61)%-4M1900=121 t, = 61+11:36 Wiu

tz_%ll—ZS TOra b? =36 umu b? =

b=6 umn b=-6 (He momxomut mo cmbicay 3amaun); b=5 wunn
b = -5 (He moaxoauT No cMbicy 3aaaun),

a=5 _ [a=6,
=6 " =5

OTBeT: 5cmM U 6 cM.

11



277.

O0603HaYMM JUIWHBI KaTETOB TPeyroibHUKa — a cM u b cm. Ilo ycrno-

BUIO Sy =%ab= 24. Tlo teopeme Iugaropa a® +b? =100 ammmem

cucremy:
% ab=24,  Fab=48
2 +b2 =100 5 +b* =100
g 48
0,48
g b’
%4—52 +b? =100 [2304+b* -10m2 =0.
OGosuauum b®=t. Pewum ypasuenue t2—10Q +2304=0.
D = (-1002 - 4[1[2304= 784 ;=100+28_¢, W
100-28

t=

=36; b® =64 wm b? =36. b=8 wrm b=8 (He momxoIUT

Mo CMBICITY 3a1aun); b=6 unm b=—6 (He NOAXOAUT MO CMBICIY 3a1aun).
(b=38§, (b=6,
Eﬁ e ZRIN ] Eﬁ _g.
OtBet: 6 cM u 8§ cm.

278.

O0603HaYMM JJIMHBI KaTeTOB TpeyrojdbHUKa — a ¢M U b cMm. [lo Teo-
peme [lugaropa a’+b*=13=169. Ecin NEPBBIA KaTeT yBEJIWUYUTb Ha 4
CM, TO €ro AJauHa ctaHer (at+4) cM, a JUIMHA TUTIOTEHY3bl OyaeT paBHa
13+2=15 cm. ITo teopeme IMudaropa (a+4)*+b?=225. [onyuum cuctemy:

Fi? +b? =169 b2 =169- a2,
ﬁa+4)2 +b? =225 ﬁa+4)2 +169-a® = 225

%32 =169-42, b2 =169-42, b®=169-57,
Fa® +8a+16+169-a” = 225 %azw, =5,
DJ 12

[ﬁ _5 (b=—12 — He moaX0AUT MO CMbICILY).

OtBeT: 5cmu 12 cm.

12



279.
O603HauMM BpeMsi pabOTHI TIEPBOTO IKCKABAaTOpa 3a X 4, a BTOPOTO
— 3a Yy u. [lo ycnosuro x+4=y. IlepBblil 3KCKaBaTOp, padoTas OTACIBHO,

1 1
BBITIOTHUT 3a | 9ac — 4YacTh Beelt padoThI, a BTOPOif — — dacTh Beelt
X
1 .
pabotel. Padoras BMecTe, 3a | 4 OHH BHITIQHSIOT +—H vactb Bceit

15
paboTbl, a 3a 3 u 45 MI/IHITH OHU BBIIOJHAT BCKO padoTy, T.e.

151 1%
+ 1. 3anwmem cuctemy:
4 X Yy
D<+4 Y, D<+4 Y,
s N
D4 y X+40
D<+4 y

[I].5(x +4)+15x - 4x(x + 4) _

] x{x+4)

Peuriv ypasHerne 15x+60+154xC—16x=0; 2¢—7x—30=0; D=(-7)-

42:(-30)=289; x, = 17 6; X _ i ~3 (He moaxoaut NoO

4

=0

CMBICTTY 3a1a4m).

(X =6,

Ey =10.

OtBeT: 64 u 10 4,

280.

[TycTb nepBbIii komOaitHep, paboTast OTAENBHO, BHIMOIHAT paboTy 3a
X 9, a BTOpoit — 3a y 4. Torma x+24=y. 3a 1 4, paboTas oTACILHO, Mep-

o . 1 . 1
Bblil KoMbaiiHep ybeper — yacTh 1o, a BTOpoii — — uacTh noJs. Pa-
X

6oTas coBMEeCTHO 1Ba komOaliHepa yOepyr Bce mozne 3a 1 u, T.e.

3% + 1 E= 1. [Nomyunm cucremy:
y

13



D(+24 \2 EP/:X+24,
[35 35 -1 (B35 35

+—= g -1=0;
Hx "y Hx  x+24 '
=x+24
B85(x + 24)+35x — x(x + 24) _ 0
H x(x + 24) -
PeurivM  ypaBHeHWe  35x+840+3%—24=0; X*—46x—840=0;
D=(-46Y—40[(-840)=5476;% = 46+ 74 _ 60 wm Xy = 46; (LY

(He TIOIXOAWT TI0 CMBICTTY 3a7aun),
X =60,

=84
OtBeT: 604 84 4.

281.
O0o03HauMM BpeMsdA, 3a KOTOpoe nepBas Opuraga 3aac¢alibTUpyeT
YUYacTOK AOPOrH 3a X 4, a BTopasi — 3a y u. [1o ycnosuro x—4=y. 3a 1 uac,

1
paboTaa oTnenbHO, meppas Opuraja 3aacaibTUpyeT — 4YacTb y4acTka
X

1
JOpOTH, a BTOpas Opuraja — — 4acTh ydacTka. PaboTas Bmecrte, 3a |
y

1.1

yac obe Opuraasl 3aac(aibTUPYIOT —+— YacTh Bcero y4acrtka. PaGo-
Xy

Tas BMecTe 24 wdaca, OHM 3aacQalbTHPYIOT 5 VYacTKOB, T.C.

= 5. [lomyunm cuctemy:

N
;'—‘
+
-b‘<||—\
ED]]:I

DEI%I:IQ DWDQ
x I
< « |, <

D<4y,

+

E_ [\x x4D

.|>
Il

4(x - 4)+ 24x - 5x(x - 4)

x(x - 4)

=0

14
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24(x - 4) + 24x - 5x(x - 4)

PemiiMm  ypaBHeHUe =0. 24x-96+24&—
x(x - 4)
—5C+20x=0; 5C—68+96=0; D=(68—45-96=2704; /D =+52;
% = 68+52:12 T X, = 68_52:1,6
10 10

=8, =-2/4,
%/ 12 Win 9 16 — HE MOAXOJUT MO CMbICIY 3aJauH;
K=1s X=15

OtBeT: 8un 12 u.

282.

0O603HauuM Maccy ACTajld CTaporo Tula x Kr, a A€TaJldi HOBOI'O TuIia

22
y xr. Ilo ycnosuro x=y+0,2. U3 22 kr MeTa/uia NoayunTcs — AeTanei

24
HOBOI'O TUIla, a U3 24 kr metanna NOJYYUTCs — A€TaJACH CTAapOro Tuia.
X

o ycnosuto 2 +£1 = — . [loayuum cuctemy:
Xy
+ﬁ:2 0 24 +2—2_2:O'

o x 'y DDy+0,2 y
H(=y+0,2; H(=y+0,2.
6'243/ +2y(y+0,2)-22(y +0,2)

=0
o y(y+02)
tk=y+02
Pemmmm  ypaBHeHwe: 24y +2y(y +0.2)- 22y +02) =0. y+1,2-
y(y+0,2)
2,2=0; D=1,44-4(2,2)=10,24; v = # =1,
Yo = % =—2,2 (He OAXOAUT 1O CMBICTTY 3a/1aun).

x=1+02=12
Ortet: 1 kr u 1,2 kr.

15



283.

O003HaYNM CKOPOCTb MEPBOTO Temexoaa —x KM/4, & CKOpOCTh BTO-
poro — y kM/d. 3a 4 4aca TepBhIi MEMmeXoa MpoiaeT 4x KM, a BTOPOl —
4y kM. Paccrosiane mMexay HUMH cocTaBuT 4 kM. [lomydnm ypaBHeHWe
4x+4y+4=40, T.e. x+y=9. 3a 1 yac nepBblii NeLeX0 A NPOLLEN X KM, 10C]e
4Yero eMy 10 BCTpeuM OocTajoch mpoittu (20—x) kM. DTy yacTb MyTH OH

N EO— X E N
OpounaecT 3a BpEMA 4, 4TO PaABHO BPEMEHU, 3d KOTOpPOC MPONACT
0o x L

y 20-x _ 20
NOJIOBHMHY ITYTU BTOPOU NICHICXOA, T.C. -— HOJ]y‘ll/lM CUCTEMY!
D<+ y=9 =9-x Ery 9-x
0-x _ 20, 20-x _ [(20- x)(@ - x)-20x _

Tx vy Bx ~ 9x S B R I

(20- x)(9 - x) - 20x

Pemmvm  ypaBHeHHe (9 ) =0. X—4%+180=0;
X
+ p—
D=(-49Y—4 11180=1681;x = 49741 =45 wm x=9741_ 4
By =-36 X =4,
— He MOAXOJAUT TI0 CMBICITY 3a1a4H; U
Fx=45 R Y =5
OtBet: 4 KM/Y U 5 KM/Y.
284.

O003HaYNM CKOPOCTH MEPBOTO TypHUCTa X KM/4, a BTOPOTO — ) KM/H.

18
Torma x=y+1. [lepBsbiit TypucT npoiiaer myts u3 M B N 3a — 4, a BTO-
X

.18 y
poii 3a — 4. [lo ycrmosuto, BTopoii Typuct npuinen B N Ha 54 MuH = —
y

1 9 18
Y M03%e NMepBoro. 1.e. — +— = — . [lonyunm cucremy:
x 10 vy
=y+] X=y+]

518 9 18 ElB 9 18

Ax "0y’ Hy+1 10 7_0

16



Eb(: y+1
180y + 9y(y+1)—18dy+1) -0
H 10y(y +1)

180y +9y(y +1)-18q(y +1)

Pemmmm ypaBHeHUeE: =0. 180y+9y“+9y—
P 10y(y+1) v 9y2 %
180y-180=0; y2+y—20:0; D:12—4|ZIL[(]—20):81; Vi = _12+ 9 =4,
-1-9

Y, = — = -5 (He NoAXOJUT MO CMBICITY 3a1aun).

Ox =3,

o =4

OtBeT: 4 KM/4 U 5 KM/u.,

285.

O0603HaYNM CKOPOCTb MOTOLIMKINCTA U3 M X KM/4, a CKOPOCTb MOTO-

1
mukrcta w3 N y kv/4. T1o ycnoBuio, OHU BCTpeTUnuch uepes 30 MuH= 2

1 1
4, 3HAQUWT, MPOeXau BMecTe Bech myTh oT M a0 N: 2 X+E y =50, T.e.

x+y=100. Morouuknuct n3 M npoezaer myts n3 M B N 3a @ 4, & MOTO-
X

50
muxmer w3 N mpoexer myts 3 N B M 3a — 4. Ilo ycnoBuio
y

50, 25_50 2. .1_2
—+—=—/1.e. —+— =—_Tloayuum cucremy:

y 60 x’ y 60 x
Xx+y=100 [Xx=100-vy,
D2+i:3; D2+L_L:O;
Hy 60 x' Hy 60 100-y

[X=100-y

EH.Z(XlOO— y) +y(100-y)-120y =0 _ 0

H 60y(100- )

Permm ypaBHEHHE 12000-120y+100y—y*—
—120/=0; y+140/—~12000=0; D=19600-4(—12000)=67600;

17



Y, = L;ZGO =60; y,= LZ%O =-200 (He TOAXOIUT IO

CMbICIY 3aJ1auH).

60,
@ 40.

Ortsert: 40 km/4 1 60 KM/4.

286.
=-3x—-4, By =-3x—4,

a)
5< 3x4—205<—9x—24x1620
PemniM  ypasHenne  4x%+12x+9=0;, D=12°-4249=0;

-12+0
X= =-15.
3 1
X = —1,5
a
oy =
Qy=—3x+2, By = -3x+2,
6) 5(2 _ (_ 2 _ . 2 2 _ _ -0
x(-3x+2)* -336=0; +3x2 -2x-336=0;
Pemmm YpaBHEHUE 2x2 - X-1,68=0;
) 1+ 1-38
D=(-1)?-42((-168)=1444 x = . 812, === =07
% =12, X, =07,
g unu ]
1 = -16; oy, =41
287.
=x%-3x+3 =x? -3x+3

2 X=-y-1=0; @x—(x2 —3x+3)—1: 0,

=x? -3x+3
Fx% +5x-4=0;
Peinum  ypaBHeHue x> —5x+4=0; D= (—5)2 -40M@=09;

18
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O WIH []
N2 =T, =1
- 45-15+1 4,
6 2x? x+1, 2 -15+1,
)@ e T 770

2 =100, H14-y)*+»%-100=0,
Ex+y =14 =14-y;

F196-28y +y? +y? -100=0, B2y?-28y+96=0,
=14-y; =14-y.

2-14y+48=0
=14-y
Peinum  ypaBHeHue y2-14y+48=0, D=(-14%-4028=4;

14+2=8 WITN )Q-%-G

n=

Syz =8 Wiu %'yl =6

K2 = 6; ™ =8

288, |

2) x(x-6)<0; TE="6% (0;6);

6) x(8+x)2 0, TEENCE (—<o; - 8]0I[0; +0);

B) ¥2-4<0; (x—Z)(x+2)go; D-zaﬁ [-2; 2];

r) X'-6>0; @—N/E)(XH/EPO;}?% (=03 —v/6]0[6 ; +0)

289.

a) X3(0¢-1)=0;3(x+1)(x-1)=0; %,=0, x,=1, Xs=—1.

6) X*—4x"=0; X*(:—4)=0;X*(x+2) (x~2)=0; %,=0, %=2, Xs=—2.
8) 0,5x°—-32=0; x(0,5¢—32)=0;%,=0, %,=8, X;=—8.

r) 0,2X'—4x°=0; X4(0,2¢—4)=0;x,=0, %,=2/5 , X=—2+/5 .

290.

a) (a2 -4)a? +4)=250% -16 a* -16-257 +16=0; o*-254% =0,
az(a2 —25): 0; a=0 wm a®-25= 0, a’ = 25 a, =5 nmm a3 =-5.

19



0) (x2 -1)x? +l):6x2 -1 x*-1-6x%2+1=0 xz(x2—6)=O;
x; =0 wmm x2—6=0, x? =6, x, :\/E Wi x3:—\/g.

291.

a) x2(x-1)-4(x-12=0 (x-1x?-4(-1)=0 x-1=0 nm
x2-4x+4=0, w3 MepBOTO  ypaBHeHWS x; =1, W3 BTOpPOTO
D=(-4)?-401&=0; x, :4%0:2.

6) 202 (y+1)-(r+12 =0, (y+12y® -(r+1)=0; y+1=0 nm
2y%-y-1=0, wu3 nepBoro  ypaBHeHuss y; =-1; u3 BTOpOro

D=1-42(-1)=9; y, =1%43=1 W yy =1;43=—0,5.

5 [Bx®+40)-fox?+38)=0,  5[k®+2%)-19x(x+2)=0;
S(c+2)x? ~2v+4)-19x(x+2)=0,  (x+2)5lx? - 20+ 4)-19x)=0;
x+2=0 win 5vr% -10x + 20-19x = 0; u3 TIEpBOTO YpaBHEHUS X; = —2;

w3 Broporo  5x*-29x+20=0; D =(-29)°-4[5[20=44%

Xy = =5 umm x3 = 10 =08.

r) (6x®+6)-(3n? +31x)=0, 6(x2 +1)-31x(x +1)=0;
(x +l)(6(x2 —x+l)—31x): 0, x+1=0 mu 6x2 —6x-31x = 0; m3 mep-
BOTO  ypaBHeHHMS Xy =—1; U3  BTOPOTO 6x2 -37x+6=0

D =(-37)2 - 466 =1225 x, = 371+235 =6 W x,

292.
1) I'papukom ¢pyHkumMu y = x> sBasercs KyOuue-
ckas napa0ona, pacriosioxkeHHas B | 1 11 yeTBepTax.

XX - - O 1 2
2 11

v = - o 1 8§
8 | 1

2) I'padmkom GyHKIMU y = x SBISIETCS MpAMast.
3) x>-x=0; x(x2 —1)= (0% x(x +1)(x —1) =0;

20



X1 =O, X3=1, X9 =-1.

293~

3 .
VpaBHEHUE IKBUBAJICHTHO TakoMmy: x~ =—ax—D; komuuectBo pe-
LIEHWH paBHO KOJMYECTBY TOUEK MepeceueHus y KyOnueckoi mapadosisi

y = x> unpamoit y =—ax —b.

1) ¢=0. Ilpsamas y=-b
HMEET OfIHY TOUYKYy Nepeceue-
HUS ¢ KyOHuecKoi napalboso.

2) a>0. [psivas
y=—ax—b wumeer oaHy TOU-
Ky TIepeceueHus ¢ KyOuuecKoit
napabosoi.

3) a<O.

a) b=0. Ilpamas y =—ax
nepecekaeT KyOWdeckyro Ta-
paboiy B TpeX TOUKax.

6) PaccMoTpuM  BceBO3-
MOXKHbIE MpsMble, Hapaielib-
Hele y=-ax. CymecTByer
Takas OpsiMas, KoTopas mepe-

a=0

a>0

a<0 b=0

T

- Gremw-

Y

ceuer napabosly pOBHO B ABYX TOukax. CUMMETPUYHAS eii OTHOCUTENILHO
Toukn O mpsiMasi TakXke TepeceKkaeT mapadoy B ABYX TOUKaX. DTH Tps-
MBIe nMeroT ko3 dument b=by >0 u -b<0. IIpn b>by u b<-b,

npAMas nepecekaeT KyOuueckyro mnapabony B oaHod Touke. Ilpu —

bo<b<b, mpsmas nepecexaet napabosy B TpEX TOUYKAX.

21



294*,
x® =4x-1. Toctpoum rpaduku ¢yskumii y =x° u y=d4x-1

(npsimas nepecekaer OX B TOUKE % ,Oé n Oy B TOUKe (0,—1) ). I'paduxu

nepecekatoTcss B TpeX Toukax. Haiimem wux. x; =17, x,=03

X3 ==-21. YTOUHNM 3HAueHHS.
YA

1) 2°=8>42-1=7, (5 =3§<4%—1=5

0 15<x <2 Tk (18)®=5832<418-1=6.2,
(19)° =6,859>4M1,9-1=6,6, T0 18<x<19. Tk

(1,85)° = 6,33< 4[1,85-1= 6,40, (187)° =6,52>
>4[187-1=6,48 10 185<x<187. Tak uro0
iz:iz x =186
2 BH-Loada-o BH=Lcadasl
2 %O 64 4 @O 27 3 3
U 0,25:l<x2<1=0,33...
4 3
(0,27)* ~0,0197< 4[0,27-1=0,08 0,25< x, <0,27.
(0,26)° =0,0175776< 4[0,26-1=0,04. Tak 410
x, =0,25.
3) (-2)® =-8>4r{-2)-1="-9,
(-22)* =-9,261> 41{-21)-1=-9,4
(-23)° =-12167<-41{2,3)-1=-102 0 -23<x3<-21
(-2,2)° =-10748<-4[2,2-1=-98, —22<x<-21
(-215)° =-994<-4[2,15-1= -96. Tak uto0 x5 =212
295.
a) 0Go3HAYMM x2 +6x =t O t? -5t -24=0;

D= (=52 -400{-24)=121 t, =221 =8 wu t, =5"711=_3;

22
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x2 +6x=8 x2 +6x-8=0; D =6°-401[{-8)=

x1:_6+—2\/ﬁ:—3+\/ﬁ WM Xy = ~6- 2\/_ -3- \/_7 WA

2 2

X% +6x=-3; x? +6x+3=0; D=6°-403=24
X3 = _6+2\/_ 3+\/_ mmx4—ﬂ -3- \/g

6) 0Go3HAYNM x?-2x-5=t0 t?-2t-3=0
D=(-2)?-400{-3)=16 t1=¥=3 Wty = %_ -1
x? -2x-5=3 x? -2x-8=0; D =(-2)? -40r{-8)=
X, = 2;6 4  wm x2:2;6:—2; WIH x?-2x-5=-1;
x2-2x-4=0; D=(-2)2-400{-4)=20 x3=2+§*/g=1+£
Wk X4 = 2_5\/3 :1—\/5_

B) 0Go3HAYMM X2 +3x-25=t0 t? -2t +7=0;
D =(-2)?-4M[T<O0.

r) 0O603HauUM (y+ 2)2 =t0 t?-t-12=0;
D=(-1)2-40{-12)=49 tl—¥:4 W tzz%:—a

(y+2)? =4, y?>+4y=0 y(y+4)=0, »=0 wm y,=—4; wm
(y+2)2 = —3 HeT pelleHui.

1) O603Hauny X2 +2x+1=t0 (t-D(E+1)=3 t, =2 wm t, = -2
(x+1)? =2 x=-1+4/2 wm x=-1-v2; um (x+1)? =-2 — ner

KOpHEH.
e) OGosmaunm X2 -x=t0 (t-16)t+2)=88 t?-14-120=0;
D = (-14)2 - 4010{-120)= 676 = 14;26 =20 o
=126 ¢
2

23



x2 —x=20 x? —x-20=0; D=(—1)2—4|1E(—20)=8l'

+ p—
x1=£=5 17001 x2=£=—4; Wi X2 -x=-6, x> -x+6=0;
2 2

D =(-1)? - 416 =-23<0 — HeT KOpHei.

#) O603naumm 2x% +7x=t 0 (t-8)t-3)-6=0; t*-11+18=0;
_11+7 _11-7

D =(-11)* -4[1[18=49 4 ==—=9; tp="""=2
2x% +7x=9; 2x% +7x-9=0; D=72-420{-9)=121
x2=_7;11=1 unu x1=_72_11=—4,5; wim 2x2+7x=2;
2x>+7x-2=0, D=7?-420{-2)=33 x4:;4\/&)
~7-/65
X3:—.
4
296*.
2
a) O06o3HauuM X+1=t. Torna t+1': 1; t+}:E;
t 2 t 2
2 —_—

t+}—§:0, M=O, t#0. Pemmm  ypaBHeHwWe

t 2 2t

+
2%-5+2=0 D=(-57-4212=9 t=22°, t=2um t, = .
2
1) X oo ) r1=2x (x#0) x*-2x+1=0; (x-1)’=0,x=1.
2
2) X +1:1; x2+1:1x(x¢0) xz—lx +1=0;
X 2 2 2

D= B—lg —4[1[1< 0 — ropHeii HeT.
0 20

2

6) OO6o3HauNM X +2=t. Torma t—EZZE; t—l'—§:0;
3x-2 t 3 t 3

3*?-3-8t=0 3% -8t-3=0; D =(-8)* -4[3[{-3) =100Q

+
t= 8+10

, =3 unu ty = —g.

24



2
1) X*2-3  y2i2=9x-6 k2l x2-ox+8=0
0 30

3x-2
+
D =(-9)? -41B=49 X:9_7, x,=8 wm x1=1.
2
2) X+2=£; x2+2:—x+E B(iEH 3x% +3x+4=0;
3x-2 3 3 O 30
D =3% - 4[B[4 = -39< 0 — HeT KOpHeii.

297.

a) OGosmaumm X° =t [ t?-9t+18=0, D=(-9)*-4[118=9;
t1—¥—6 i t2:9;23:3; x% =6, OTKyZa Xl:\/g W
x2——\/€' 2=3, oTKyma X3 =\/§ WA x4=—\/§;
V6 -3+ 6443 =

6) OGosmaunm x°>=t0 t?+3t-10=0;, D=3%2-401{-10)=49

-3+7 -3-7

= =2 w t2—T=—5 x* =2, OTKyZla xl—\/i WA

Xy = —V2; x? =-5 — Her KOpHeii; \/§+(—\/§):0.
B) 0Go3HAYMM x> =t0 4% -12+1=0;
——12+88*/§ =15+2

D=(-12?-4201=128 t, =

tZZ%:LS—\@; X2:ZLS+\/§, OTKyIa X, = l,5+\/§ WA

Xy = —\/l,5+\/§; x? :ZLS—\/E, OTKyoa Xz = 1.5—\/5 WA
X4 =—15-42;
V15++2 - {15+2 + §15-+/2 - {15-V2 [F0.

nin

r) 0Go3Ha4UM y?=tO 122 -t-1=0;
1+7 1 1-7 1

D=(-1)%-4020{-1)=49 t=—== t==_L=_=
( ) I:( ) 1 24 3 nim 2 o2 2

25



ZZE,Tmmih—J_HMIW— J_]MHy ——_—HHK@-

298*.

[ToacraBum 3+ \/g B YpaBHEHUE:

W@ 6W§+3 0.
(3+\/§) —6(3+\/§)+3=9+6\/§+5—18—6\/§+3=—1¢0.

IloacraBum 5- \/5 B YpaBHEHUE:

@/5 \/_ﬁ 0@/5 fﬁz+23 0.
(5— 2) —10(5— 2)+23:25—10\/E+2—5o+1o\/5+23:0.
299*.

VYpaBHEHUE HE UMEET KOPHEH, €CJ1U 110CJ€E 3aMEHbl COOTBETCTBYIOLLEE
€My KBaJpaTHOE YpaBHEHHE HE MMEET HeoTpuLaTe/bHbIX KopHeil. Ob6o-
3naunm b=x2

a) 1) 12 =121 +¢ = 0 ne nmeer kopHeit npn D<0; D=144—-4£<0 npu
4c>144,c>36.

12+D

2
D = 0 ob6a onun oTpuLiatenbHbIME ObITH HE MOTYT. OKOHUaTensHo, C>36.

6) 1 t?+ct+100=0 wme umeer kopHei mpu D <OQ;
D =c?-4[1M100<0 npu c? <400 -20<c< 20.

. Ilpn

2) t?-12%+c=0 npu D=0 wumeer kopH: t=

-c+/D

2) t?2+ct+100=0 npu D=0 umeer KopHHU t=———. [pu

€< 0 oauH u3 KOpHeil 0643aTe/ILHO HEOTPULIATENCH (—c+ D=z 0) npu
c0 umeem -c++D <0, ¢c>+D, Ho D =¢? -400< 02, MO3TOMY

D Bcerma. Utak, c>0. OkonuareabHo, C>—20.
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300~

ypaBHeHI/Ie HUMCET KOPHH, €CJIU MOCJAC 3dMCHLI COOTBCTCTBYIOLICEC

2
KBa/IpaTHOE YpaBHEHUE UMEET HEOTpULaTeNbHbie KOpHU. 1 =13 +k =0

umeer kophu npu D = (132 -4k =20, r.e. npu k < 1729; OHU PaBHbI

13+4/D
2

a) YpaBHEHUE UMEET YETbIPE Pa3/IMUHbIX KOPHA, €ciau 00a KOpHsl co-
OTBETCTBYIOLLEr0 KBaJAPATHOIO YPaBHEHMs HOJIOKUTENbHbI U Pa3IMUHbl,

Te. D>0, me. 13-4/D >0 13-4169-4k >0; 13>+/169-4k;

169>169-4k; 4k >0; k> 0; oxonuareabHo, 0<k < ITiQ

, 1 X0TA Obl OJIMH W3 HUX I10JIOXKUTE/ICH.

6) YpaBHEeHuE MMEET [Ba KOPHS, €ClIM OJUH U3 KOpHEH COOTBETCT-
BYIOLLETr0 KBajApaTHOIO ypaBHEHMA OTpULATENEH, a BO BTOPOil HEOTpu-
marener, T.e. 13—4/D <0; T.e. 13<+/169-4k; T.e. 4k>0, k<0, mubo

xoraa D=0, t.e. k = %{9

301*.
a) Cremaem 3ameny t=)°. PaccMOTPHM KBaapaTHbI TpEXUjIeH
t? - 20t + 64 permmm ypaBHEHHE t2 =20t +64=0.

D = (-20)2 - 4[1(B4=144 t=20;12' =16 wm t=4. Mostomy

t2 - 20t +64=(t —16)t - 4)
(2 —16)x? - 4) = (x + 4)(x - a)(x + 2)(x - 2).
6) t=X. Pewuum ypasuenue: t2 —17t +16=0; D=(-17Y—41[16=225;

t= 17;15; =16 wm t,=1. Mosromy t2-17t+16=(t-16)t-1)
X2 ~16)x2 ~1)= (x + 4)(x - 4)x +1)(x 1)
B) t=x°. Pemum YpaBHEHUE: t> -5t -36= o;

+
D=(-5)*-41[(+36)=169; t=T; t=9 wm t=4. TlosTomy

t? -5t -36= (t —9)(t +4) (x2 —G)Xx2 +4): (x+3)(x—3)(x2 +4)

27



T) t=x.

D=(-3)2-4000-4) =25

Pemnm

t=

YpaBHEHUE:

t?-3t-4=0
3£5

’

=4 wm t, =-1. IlosTomy

t2-3%-4=0; (x2 —4Xx2 +1): (x+2)(x—2)(x2 +1)

1) Peuium ypaBHeHue: 92 -106+1=0, D= (—10)2 -4 =64
(= 10+8.

o4 =1 wm t, =
18 1 2

9(x2 —1]%8 —%@z 9(x +1)(x - 1),

e) t=x.

Pemnm

D=(-17)> -4 A& =225 t=

17t+4=4¢-a)H - 10
0 40

(R

=i=m

TMosTomy 9t2—1(1+1=9(t—1)§ - %@

YPaBHEHUE:
17415
;U=

+ 2 - L1001y (x-1) 3+ 1) (3¢-1)
3 3C

M2 -17t+4=0;

4um t, = % [ostomy 4t°—

4 -4)§<2 % afx+2)x- z)%k%é@% (x+2)(x-2)(2+1)(2x-1)

302.
2 _
2) =-X" =X,
=x-10.

1) I'padux pyHKIMN Y = -x?-x - mapaboa, y KOTOpoit BETBU Ha-

2
TIpaBJIeHbI BHU3 (T.K. KO3(ULIMEHT TpH X~ OTpULATENIEH).

2) Halinem koOpAMHATbI BEPLUUHBI:

b -1 1
Xy =——=- =-=;
2a  20-1) 2
_pifpipe
Ye °TH28 g 20 4
[ x [ 2] 1] 0] 1] 2
y | 2] 0] 0] 2] -6
OCTaJ'H)HBIe TOUKHU HWM CI/]MMeTpI/IIIH])I
1
Xx=-=

>

4) I'padpuk Qyukun y=x—10— npsmas.

28
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Y

6) 1) I'papux pynxumn (X—Z)2 + y2 =9 — OKPYXHOCTb C LIEHTPOM
B (2; 0) u panuycom 3.

2) I'padux GyHkUMU Y = X2 —4x+4 - napabona, y KOTOpOi BeTBU
HalpaBJIeHbl BBEPX.

3) Haiinem koopauHaTbl BepIUHBL Xz =——=———=2

yg =4-8+4=0,
4)] X -2 | -1 0 1 2 3 4 5

y 16 9 4 1 0 1 4 9
~(0,4; 2,5); =(3,6; 2,5).
y

B) 1) I'paduk PpyHnxuuu X% + y2 =25 — okpyxHOCTb C LeHTpoM B (0;
0) u paguycom 5.

29



2) I'pacduk pynxuuu y = 2x? =14 - napabona, y KOTOpOii BETBU Ha-
TIPaBJIEHBI BBEPX.

3) HaiineM KoOpAUHATBI BEPLIMHBL: Xy = —1 =
2a 212
yg =14

4)| x -3 | 2] -1 0 1 2 3
y 4 -6 | 12| -14 | -12| -6 4
~(3;4); ~(3:4); (2.2 —4,53; ~(-2,2; 4.5).

A

1) 1) I'paduk dyuxim X2+y’=10 — okpyxHOCTS ¢ HeHTpoM B (0; 0) 1

paauycom \/R)
2) I'padux pyHxumu Xy=3 — runepbona, y KOTOpoil BETBU pacmoo-
s)keHbl B 1 u 111 veTBepTaX.
3)| x -3 -2 -1 1 15 2 3
y -1 |-15| -3 3 2 1,5 1
~(-3; 1) =(-1;-3); =(1; 3); =(3; ).
y
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1) 1) I'paduk $pynkmm X+y=8 — npsimasi.
X 0 4
y 8 4
2) I'paduk PpyHKIUT (x+1)2+y2:81 — OKPYXHOCTH C TICHTpPOM B (—1;
0) u paauycom 9.
(8, 0); (-1, 9).

&b’

NS
W

e) 1) Ipaduk dyuximm y=—+4 — mapabosna, y KOTOPOii BeTBU Ha-
[paBJIeHbl BHU3.

2) HaiineM KOOpAMHATBI BEPLUMHBL: X;= — % =0, y,=4.
a

b

|
=
_
o

i\x
1

3)| x -2 0 2
y 0 3 4 3 0
4) I'padukom dyHkumu y=[X| sieasietcss oobeneHeHue ouccextpuc [ u

II yeTBepreii.

303*.

a) IlepBoe ypaBHeHUE: Y = x2 +11; BTOPOE YPaBHEHUE: Y = -x? +4.

I'padux nepsoii $yHKkuMu momyyaercs w3 rpapuxa GyHKuMM Y= X°

CABUIOM BBepX Ha 11 eaunuu, BTOpag — u3 y = -x? casurom BBEpX Ha
4 enuHuubl. T.K. OHU HE NEPECEKAIOTCS, TO PELLUEHUI HET.

31



v

6) IlepBoe ypaBHeHHWE — 3TO ypaBHEHHE OKPYXHOCTH C IIEHTPOM
(-3; —4) n pagnycom |; BTOpoe — ypaBHEHHE OKPYXHOCTH C LIEHTPOM
(2; 1) n pagnycom 2. Tak Kak OKpY>KHOCTH HE MMEIOT OOIIUX TOYEK, TO
peleHnii HeT.

_1.
B) Bropoe ypaBHeHue Yy = 5 X~ 3amaeT KyOuueckyro mapaboiy, mep-

BOE — JIBE MOJYNPAMBIX: Y=X ipu X=0 wu y=—X npu X<0. T.k. rpaduxn
9TUX QYHKUUHA NepeceKaroTcs B AByX TOUKA, TO CYLIECTBYIOT ABA pelle-
HUsL.

304*.
[lepBoe ypaBHeHUe 3aaeT OKPYKHOCTb ¢ ueHTpoM (0; 0) u panuycom
r. Bropoe ypaBHenue 3anaeT napadody, nOJyyarollylocs U3 napadosibl

y= -X? cpBurom BBEpX HA 4 €UHULIBI.
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B 3aBHCUMOCTH OT I' cucTeMa MOKeT uMeTh: 0, 2, 4, 3 pelieHui.
305*.
I'paduxoM nepBoro ypaBHEHUA SIBIAETCS OKPY>KHOCTh ¢ LeHTpoM (0,

0) u paguycom J5 ; BTOPOro — mpaAMas Y=X—T, NOJy4alolyocs W3
Onccektprcel | u Il KOOpAMHATHBIX YTJIOB CABUTOM Ha —M MO BEpPTHKa-
JI.

a) CucTeMa HMMeeT OJHO PEIICHHe, KOTJAa ypaBHeHHe X+(x—m)°=5

UMEET OJIHO pelueHue. X% +x% -2mx+m? -5= 0;
2x% -2mx+m?-5=0;, D= (-2m)? - 4 D?(m2 - 5) VpaBHeHue umeet

€AUHCTBeHHOe peuieHne npu D=0, T.e. 4m? —8(m2 —5): G;

—4m® +40=0; m? :470:10’ m = +4/10.

/

AR
AN
X

6) CucTeMa nMeeT ABa peleHMs, KOraa ypaBHeHue X+(x—m)’=5
nmeer aBa pemenus. T.e. mpu D>0 D = -4m? +40>0, T.e. m? <10,

OTKyJa —\/E <m< \/E
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306.

y B —3y-1

a

H-3y-17 +2y(-3y-1)+y-3=0
Bx=-3y-1 Bx=-3y-1

%yz +6y+1-6y° —2y+y-3=0; %yz +5y-2=0.
Pewnum  ypaBHeHUE 3y2 +5y-2=0. D =52 —4[3[(— 2) =49
_—5+7 1 _—5-7 _

6 3 MNTTg

Y2 -2,

@2 :l Oy, =-2,

3’ w [ _

B, = -2, =5

By =2x-1,

5><(2x—1)—(2x—1)2 +3x+1=0;
By =2x-1, By =2x-1, =2x-1
@xz—x—4x2+4x—1+3x+1:0; 5—2x2+6X:0 X(x-3)=0
X =0, X, =3,
0 owm
D=-1 V2 =5

By =11-2x,
B) 5

x+5(11-2x)- (11~ 2x)* -6 = 0;

Ay =11-2x, Ay =11-2x,
&x+55—10x—121+44x—4x2 -6=0; E~4x2 +36x-72=0;
Ay =11-2x
5(2—9x+18:0
PewnM  ypasHenme X2 —9x+18=0; D=(-9)?-41018=9;
=—9+3=6 un x1=—9_3=3;

2 2
Xy =6, X =6,
| wm [

2 =-1 M =5

X2
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oy B4+ ) ~3y” ~5(a+y)-2y-26=0,

=4+y;
EB2+16y+2y? —-3y? —20-5y-2y-26=0, By’ -9y+14=0,
=4+y, =4+y.
Peiuum  ypaBHeHue y2-9y+14=0, D= (—9)2 -41014=25
9+5 9-5
2
[VZ =7 I:yl _21
O

Fax? -9y? + x40y =19,

ﬂ)& Y Y
X=3y+5

F4(15y+25)° -9y? +15y+25-40y-19=0,

=15y+25
By? +30y +25-9y2 +15y+25-40y-19=0

=15y+25
-85y =-85 [y=1
Ep(:l5y+25' %:4.

) +y2 +8(y-2)+13y-5=0,

@ y=2
BBy? 12y +12+ y2 +8y-16+13y-5=0, Hy? +9y-9=0,

=y-2. =y-2
Pewnv ypashenue 4y2+9y-9=0; D:92—4E4[(—9):223
_-9+15_3 -9-15

— = =-3
g a7y
0 _3
270 =-3
%y 4" Byl
=-1 [?51:_5
72
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307.

) y+4
E(y+3)(y+1 )-2y(y+4)-3
Bx=y+4, @c=y+4, Bb(:y+4
B2 +3y+y+3-2y2-8y-3=0, B)2-dy=0 [Y(y+H=0
1=0, D)’z =4,
nin
1 =4 D’Cz—o
6 - L
2x +3)x -1)-x(x +1)-1=0;
B =x+1 B =x+1, =x+1
@x2+3x—2x—3—x2—x—120; @2—4:0; §X+2)(X—2):0
DC 2 DC]_:_Z,
0° __ wm[
D2 =3 o =-1
) 2x-5
gx+l)(2x—l)—2x(2x—5)+1:0;
By =2x -5, By =2x-5,
@x2+2x—x—1—4x2+10x=1=0; E~2x2+11x=0;
%y:2x—5
X(2x-1) =0
v, =0, (v, =55,
O wid J
1 =5 2 =6.
D B =1-y, Bx=1-y,
@y(y+5 -y%2+12=0 @y —5y-y2+12=0
@C:l_y, @(:1—y

@2y2—5y+12:0; EZy2+5y—12:o
Pewunm ypaBHeHue 2y2+5y—12:0; D:52—4[?_[(—12):12];

-5+11 —5 11

=15 un =4
L 4

Yo =

36



Oy, =15, vy =4,
| an [
X2 =-05 ¥ =5

308.
144
%2§+y2=40, 72 +» 740=0 Qaary*—40y° =0
y v 0
a) 0 0 _ 12
o _ 12, __12 =-—
BT y
y
%}/4 -40y* =144=0,
0 _ 12,
r=""
o v
Pemnm ypapuenne y* —40y? +144=0. OGo3Haunm y2=t O
t? 40t +144=0;, D =(-40)>-4[1144=1024 t, = 40+32 _ 36 v
t,=20732_4 y2 =36 um y? =4.
=6, = -6, =2, =-2,
Al (o
1 ="2 X2=2 [x3=-6 x4 =6
Fk? = 228-2y2,
0) O 5 5
@3(228—2y )—2y -172=0;
%»;2 =228-2y2, %@ =228-2y? %xz =228-2y7?,
F84-6y2 —2y2 -172=0;, F-8y?+512=0 Gy’ =64
By =8, By =-8,

Exz —100 Exz =10Q

O, =10, Ok, =-10, Oz =10, BM =-10,

O O
1=8 [2=8 Ps=—8 [s=-8
309.
) %(2+3x—4(2x—x2—5)—20=0,
a
Fy=2x-x?-5

37



Fx? +3x—8x+4x2 +20-20=0, élsx2 -5x=0,

0 2 2
By =2x-x" -5 By =2x-x° -5
Ex(x-1)=0

=2x-x*-5
(X =0 (X =1,
g unu ]
Y1 =5 2 =4
6) Bx=y-y®+1

Fy? +6x-2y=1
O 2
= i 0 _y-y*+1

3 XK=—T""

0 o2 iq 0 3
P+ oy 1200 3 +2y-2y7 -2y -1=0
a —v2 41
DYy
U 3
2 =1
9/2:1’ EIM—_:L
TV,
273  H' 3
310.

X+y+xy=5 [Ry=-8§ =-4 = -4,
a

EP“V““XYZH CK+Yy+xy=5 [K-4-4x=5 x=-3

[Px+2xy+2y =20, [Bxy=22,

EP(Y‘ZX‘Z)/:Z; [XYy—2X—-2y =2,

- 0,22

2 y2[22 g3y

22, 222 . ,_, .
y 2y-2=0; p2y-44-6y?-6y=0;

By~ 3y b2y y" —6y

NI:II:I];J:I
1
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022

%X 3y

HBy? -8y +22=0

Pewum yYpaBHEHNE 3y2 -8y +22=0;
D = (-8)? - 4[B[22=-200< 0. Her kopHeii.

311*.

a) (x+y)(x—y):OD X+y=0 wm X—y=0. ITonyuum 1B€e HOBBIX
CUCTEMbL:
(Xx-y=0, [X=y, (X, =1,
D Byt vyt .-
x=y=L Ry-y=1 oy, =1

1
x+y=0, x=-y, Hi~3’

2 Dx-y=1 Hay-y=t éyl: 1,

3’

0) (x—7y)(x+7y)=0D X=7y=0 wmn x+7y=0. INonyuum nse
HOBBIE CHCTEMBbI:

1 B2 +y? =100 Bx*+y?=100 H-7y)*+y?=10Q

+7y=0; ==7y, =-7y,

Bagy? +y? =100

= —7y

PewM miepBoe ypaBhenme: 49y? +y? =10Q 50y? =10Q y? =2;

y= \/E uia 'y = —\/E.
a/z \/_ Eyl - _\/_,

Orcroma []

=2 Bu=-T2

2)

B2 +y? =100 H7y)’+y? =100 E49y?+y* =100
—7y=0, =7 =7y

W3 nepBoro ypaBHeHust Yy = \/E i y = —\/E . Otkyna
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st—x/_ @4:_\/1
@%:_7\/_ 4:7\/5

B) (x - 3)(y —5) =00 x-3=0 wm y-5=0. [Tonyyaem nBe HOBbIE
CHUCTEMBI:

B(2+y2:25, %b(S:O,

1)
:5, Dy3=5.
2 2 _ = = -
2) Ek- + y© =25 —16 EM i Eyz 4,
=3 =3 DX1—3 X, =3.

r) x(y+1) =00 x=0 unu y=-1. Ilonyyaem ABE HOBblE€ CUCTEMbL:

2 2-y? =50, Bx?=51 B< =51, . %(2:_@,1
Ev 1 BE1 Bh=t o BneL
& -y? =50, B-y? =50,

2
) =0 =0;

— KOpHeii HeT, T.k. —y°<0 MpH Bcex

312.
a) U3 Broporo ypaBHeHusi y = 2X—5; mOACTaBUM B MEPBOE ypaBHe-
1,1 _1 6(2x -5)+6x - x(2x-5)
X 2x-5 6’ 6x(2x-5)

HHEC!:

=0

12X —30+6x - 2x% +5x = 0; E&::o;x;:g@ 2x% —23x+30=0:

D =(-23% - 4[R[B0= 289 x=$; X, =10; x1=—g. OkoHYa-

TCJIbHO!

_ _ __3 -_3
X, =10, D(Z"lo’nnHQ‘l" = §<— >

U _op_ e 4, _

V2 =2X-5 [y, =15 Hyl=2x—5; %/1=—8.

6) U3 Broporo ypaBHeHust X =14—2y, noactaBuM B [IEPBOE ypaBHe-
1 1_1, 1 1_ 1

HUE, —————— =

14-2y y 20 2(7-y) y 200’
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10y—20(7—y)—y(7—y):0; 10y -140+20y -7y +y® =0

200y(7-y)
(y20,y#z7)  y?>+23y-140=0; D =23 +4[1[(-140=1089

_ —23+33
2
Oy, =5, Oy, =5, Oy, =28, Oy, =—28
o _ o, wm [ oo
X =14-2y; X% =4 % =14-2y, % =70.

; ¥o=5 nm y,=—28. OKOHYATEJIbHO:

B) O603HauuM 1=t. Torma W3 BTOPOTO ypaBHEHUS: t+%=12-—§;
2 -
%:o (t#0) 122 25 +12=0;
D =(-5%-40202=49 t:%; tlzg K tZ:%HMeeM:
0_4
Ox 4 =_ 4
==, H73Y B<=—y, O =8,
gy 3 o, 0 o _
B(+y:14; §y+§y:14; %/:6' M
=3 Engy' =23y, o, =6
oy 4 g 24 0 4y,D2_8,
hry=14 Hy+oy=14 =g D27
r) O6o3HaYMM 52t. Torma w3 BTOPOro ypaBHEHUS: t—%:%;
y
2_ —
wzo; 6t>-5t-6=0 (t#0) D =(-5)>-4[6[(-6)=169

_5+13 3

t s h=E—wmm b, = —g. Hwmeem:
12 2 3
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313*.

BbluTeM HepBOE ypaBHEHUE U3 BTOPOLO:
2+4y=12

BXx—-4y=-2,

ijz—yz—x—yZIOO

Pewwm ypasuenue: y2+4y-12=0; D=4?-41[-12) =

-4+
y= 42 8, Vo=—6;y1=2. Umeem:

I
I
o

N

X—4y =-2, %/+24——
-y? -x+y=10Q Ep(z—y -x+y=10Q

1l
I
o

I:IQD]]QI:H:I QI:H%I:[Q

36+?—6 100

()]
|:A|:|:g\,

w

+2?6—42¢ 100, 3nauwr, yZ—6

: E’y=2,

@/x—4y:—2, [X=2,
B2 -y2 —x+y=100 X% -y2 -x+y=10Q

|
w

z
15
o,

N

42
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2 52
Ho 2°-2°-2+2#100 cnemoBateiabHO, CHCTEMa He MMEET pelie-

HUU.

314~
Pewuum cHayana cucremy:
X+y=7, [X+y=7, [X+2x-2=7,

%x—y:Z; oy =2x-2, Ey:Zx—Z;

[Bx =5, H=3
Ey:Zx—Z; = _4

3
VY a1ux AByX GyHKLMIi TONBKO OjHA 00las TOUKa; €Clii BCe TPU rpa-
¢uKa UMEroT O0IKMe TOYKH, TO HTO MOJUKHA ObITh HaliieHHAs TOYKA.

IIposepum: %BZ +E % = 1—97 #1. 3HAuWT, He CYIIECTBYET OOLIeH
O

TOYKH [J1s1 TPEX rpa(pymos.

315~

a) CJ105KKM U BbIYTEM YPaBHEHUS:

Fpx? +2x =24, O(x-3)(x+4)=0,

§2y2 +2y=12 E(V-Z)(y+3) =0,

Bb(l i3, E)(z i3, %(3 i—4, 5)(4 i—4,

Dd1=2 Y2="3 ¥s=2 [Hs4=73

6) O6o3HaumM xy depe3 t, U3 MepBOrO YpaBHEHHS: t2+t-72=0;
-1+17,

D=1%-4-1[(-72)=289;t = ; t,=—9;1t,=8. Ilomyuyaem nBe cuctembl:

1y QY= 5»<(6—X):—9; B-x2+6x+9=0; Bx*-6x-9=0
X+y=6 y=6-x gy=6—x; =6-X
Pewrnm ypasHeHue: X2 -6x-9=0; D =(-6)°-40{-9) =72

= 612\5' Xo =3+3J2 wm x1:3—3\/§; OTKyZa

%2—3+3f , Ha=3- 32,
Yo=3-3Z Bh=3+3E
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[xy=8  X(6-x)=8 Bbox-x*=8 B®-6x+8=0
20 .0 . .
X+y=6 y=6-X By=6—x; gy=6—x

+
x2 -6x+8=0; D=(—6)2—4EL[$=4; x=6;22; X34 unu X,=2.

B) OGo3HauuM Xx+y=t. Torza w3 MepBOro ypaBHeHus: t*—2—15=0;
t,=5, t,=—3. [lony4aem 1BE HOBBIX CHCTEMEI:

X+y=-3 [X=-y-3 X=-y-3 5
1) 0 , — KOpHeii
oxy =14 E(—y—s)y—l4:0; Ey +3y+14=0;
HET
X+y=5 [X=5-y; EX=5-Y; X, =3,
2 g g P g 0 5
xy=6; 5-y)y-6=0; -5y+6=0, =2
e
D=3

r) O6osHaunm Xx+y=t. Torma u3 mepBOro ypasHeHus: t*—4t—45=0;
t,=9, t,=-5. Ob6o3naunM X-y=z. Torma W3 BTOPOTO ypaBHEHWS: Z-2z-
3=0;z=3, z=1. BO3MOXHKI 4eThIpE BapHUaHTa:

x+y=9 [X+y=9, [X+y=-5 [X+y=-5
O _a U __. 4 _a O _
XK-y=3 X-y=-1 x-y=3 [x-y=-1
OKOHYaTENTLHO:

O =6, X, =4 Xz =-1 [X,=-3

0 _.0 _.0 _ &8

Y1=3 2=5 YV2=4% Vs="2

316*.

Haiinem koaduuuent npu X2: —a—2a+b=8, b=8+34, a ko3 duuu-
eHT mpu X: 2+ab=—2;ab=4. [Toayuum cucremy:

(b=8+3a, [b=8+3a, b =8+3a,

Eab:—4; Eg(s+3a):—4; Esaz +8a+4=0;

Pewnm  ypaBHeHue: 3a+8a+4= o; D=8-43@&-= 16;
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317.

O0603Ha4YMB TIEPBOE YUCIIO ¢, BTOpoe — b. MiMeeM cuctemy:

Fa+b=5(a-b), gab 4a,

e
v

52 b2 =180 R’ -b=18Q (., aEZ _180
2
== 2
ED 3% b=2a
g 1809 o3
2 _ . 2
= =32
=T s
Ea:l& Ea_:I'8fa—18 € YIOBJIETBOPSIET YCIOBUIO 3a1a
HE YJOBJIETBOPSIET YCII0B Ja4u.
E)ZEL 83 12 y pACT y
OteeT: 18 m 12.
318.

OG603HauMB EPBOE YUCIO &, a Bropoe — b. FiMeem cuctemy:
fab=15(a+b), [{100-2b)o =15(100- 2b)+15b,

ra+2b=10Q Eﬁ =100- 2b.

Pewum ypashenue 2b*~15%+1500=0; D=115-42-1500=1225;

b, = 115;- 35 _ 375 win b, = 1154 35_ =20

th, =375, Ebl 20,

0 Win

B2 =25 Eﬁ1 =60.
Otset: 25 1 37,5 unu 60 u 20.
319.

O0603Ha4YMB TIEPBOE YUCIIO 8, a BTopoe — D, MeeM cuctemy:

2 12 =100 Wg b* -100=0,

a 2b=30 D 30+2b
3
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%oo+1zao+ 4b? —9b% -900=0, Est2 +12M =0,
] :30+2b_ O 30+2b

’

3 Ba 3
_b(5b _120) =0; b]_:O it b2=24,
=0, =24,
=0 B2
|y =10 [, = 26.
OteeT: 10 1 0 i 26 u 24.
320.

OO0o3HauuM nepByro uudpy 4ucaa uepes x, a Bropyto — y. Torama
4pCcIo paBHO 10X+ Y, MCXOIA U3 YCJIOBUS, COCTABUM CUCTEMY:

[10x+y=4(x+y), By =2x, 5¢ -3x=0, X=3

ElOX+y:2xy. X +10x = 4x>. %/ZZX. [y =6.

npu x=0 YKCIIO He ABJACTCA IBY3HAYHBIM, UTO HE YAOBIETBOPSET YC-
JIOBHUIO.

321.
OGO3HAUVB YUCIIUTEND X, @ 3HAMEHATENb ¥, MONYYUM CHCTEMY:

0 x2 =5

DBy—l 7 B =2(y-1), B =2(4x-6) Bx*-8x+12=0,
DX‘l_l. @lx—4=y+]; =4x-5; =4x-5
Hy+1 4’

Pewrnm  ypaBherne X2 —8x+12=0; D=(-8)2-4[112=16

)(1:8+4:6 Wi Xy :E:Z_
2 2

D(z = 6, D(l = 2,

O unu

vz =19, M =3.

OTBeT: g, win Z

19 3

322.

O003Ha4YMM YHUCIIUTENDb X, @ 3HAMEHATENb , I0JYUUM CUCTEMY:!
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Ox+7 _3

Hy? ~ 4" By=2x-86 Ay = 2x -6,

U 2 2

nx _1 Eﬁlx+28=3(2x—6) : BBX -19x+20=0.
Hy+6 2

Pemnv  ypaBuenme — 3x—1%+20=0; D=(-19F-43120=121;
_19+11 _19-11_4
= - T - § — HE MMOAXOOHUT IO YCJIIOBHIO 3a-

X1 =5 um X,

Jayu.

X =5,
Hy=25-6=4.

OTBeT: E .
4

323.

O003HaYNM AJIMHBI CTOPOH MPsIMOYTONBHUKA X U y. Torma no teope-
me [ludaropa X2 + y2 =15*=225;un MOJYYUM CUCTEMY:

%(2+y2 :225 %(2+y2 =225

O, _ o 2x+y). O x+y.
Bz(x 6)+2(y-8)= i 6+y-8= T
Ex? +y? =225 B2 +y? =225

X+3y—-42=x+Yy, +y=2%

21- y)2 +y%-225=0, B141-42y+y®+y*-225=0
=21-vy, =21-y

Fpy? - 42y +216=0,
=21-y;

PemnM ypasuenne Y2 —21ly+108=0; D =(-21)?-4[M1[108=9;
_21+3 1-3

2
=2 ¥9 1o =47%_g
y2 2 15040 yl 2

Xy =9, D(]_:lz,
u [

d
Y2 =12 v =9.

OtBeT: 9cm u 12 cm.
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324*.

O0603HauNM BpeMs 3amoHeHns OacceifHa nepBoit Tpy0oif ¢ uacos, a

1
BTOpOit — b wacor. Torma 3a 1 u rmeprast TpyOa HAMOMHIET — 4acTh Oac-
a

1
ceiina, a Bropas — b yacTh Oaccelina. [lonyuum cucremy:

peora PESTA . mesta,
5 75 (12 3
+__ - ==
BN 1 % 245 5’ 5.0a+50+15a 2a® +10a.

PeU.II/IM ypaBheHme: 2a°—15-50=0; D=(-15)-42((-50)=625;

15+ 25 15-25 5

= =10 wm a, = 2 = 5 HE MOAXOIUT MO CMBICTY
3amaun.

(a=10,

H) =5+10=15

3a 1 9 coBMecTHOW paboTel o0ewx Tpyd OymeT 3amoiiHeHA

1 1 . o

E+1—5 == oOacceiiHa, clieJJOBaTENbHO, BECh OACCElH 3amoJIHUTCA 33 6
T,

OTgerT: 6 4.

325.

O0603HauNM BpeMs 3amoHeHns OacceifHa nepBoit Tpy0oif ¢ uacos, a

. 1
BTOpOit — b gacoB. Torma 3a | 4 mepBas TpyOa HaloNHAET — UacTh Oac-
a

y 1 y
ceifHa, a BTOpas — b yacTb GacceiiHa. [Tonyuum cucremy:

=15b, Ea:l,Sb B‘;\:l,Sb, =12
6 4

%*‘4(— —) 1 Hg*'——l %21; EOZS-

OteeT: 124 u 8 u.

326.
O003HaYNM CKOpPOCTb MEPBOTO MOe31a X KM/, a BTOPOTO — ¥ KM/4.
HNmeem cuctemy:
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g( +y="— Hc =90-vy,

270 270 12_1 . 370 =@+2_é?

H x y 60’ y v

[X=90-y,

O Y Ex=90-vy,

O 10 10 1

F = 7 + % EZOOy 18000~ 200y + 90y — y?;

Ex=90-y

Eyz +310y-1800=0

Pemmm YpaBHEHUE ¥*+310~18000=0;
D=310-4r(-18000)=168100; v = %’ =50 p—

-310-410
Yo = — 5 - = —360 — He MOIXOINT MO CMBICITY 3aJauH.
=50,

[X=90-50=40.

Otset: 40 kM/4 1 50 KkM/4.

327*.

O003HauKMM CKOPOCTU aBTOMOOUIeH X kM/4 U y KM/4. JIo OHM ABUra-

JINCh

4, U NEepBbI aBTOMOOWIb MPOLLES

KM, & BTOPOH
X+y X+y

90y
X+y

kM. Toraa ocraTok myTu, paBHbli KM, €pBbli aBTOMOOUIIb

MpOLIEJ 3a

4, & BTOPOA — 3a

x(x0+yy) 4. [Tonyunm cuctemy:
0 9%y _5
X(x+y) 4 90y _y(x+y) 90 _(x+y)
1 90x _4 X(X+Y) 90x (x+y) 90
By(x+y) 5
x+y=90.
u+v=90 [=50
O -0 =
#Av-5u=0; u=40.

Ortsert: 40 km/4 1 50 KM/4.

y(x+Yy)
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328.

O003HaYNM X KM/4 — CKOPOCTb TEpBOTO TypHCTa, J KM/4 — CKO-
pocTb BrOoporo. CHadana 6 4acoB BTOPOW TYPHCT IIEJ OAWH W HPOLIEN
paccTosiHHe 6y. 3aTEM OHHU JBUTAINCH OJHOBPEMEHHO 10 MECTa BCTPEUH,
npoiaa rx+ty km, rae t — Bpemst 1BUxKeHUs 10 BeTpeun. OT Mecta BCTpe-
4y BTOPOH wwen 9 u u npowen 9y kM, a nepBblii — § 4 u npoiuen §X km.

9
Ilo ycaoBHIO yuacTOK JUIMHHON 9y KM MepBbIil MpoIen 3a Bpems 2y
x
4acoB, a BTOPOH 3a 3TO ke BpeMs MpolLlel paccTosaHue 8y—6y co ckopo-

y 8x-6y

CTBIO J, UMEEM ypaBHEHUE —— =
y

BTOPOIi mpoten Ha 12 kM 6om)me, “MeeM BTOopoe ypaBHeHue: 8%—9y=12.
[onyunm cuctemy:

. Tak KaK K MOMEHTY BCTpeuu

024y 12+3y
W) 9x -6 , 2 _ 2
52 =g2X "% H4—+3y 5 [By” =16+4y +12y +3y",

gx y O 12+9

Br-9y =12 %c 3(4;3” . H s :

%yz -16y-16=0

U 12+9y

-8

Pemnv  ypasHenue:  S5y—16y-16=0; D=(-16Y-4BI[(}-16)=576;

Vo = 16+ 24 =4 wm y; = 16-24 =08 — He TOAXOAWT TIO CMBICTY
10 10

3ajauu.

S

[X=6.

OtBet: 6 kM/Y U 4 KM/Y.

329.

3, 6, 9 12; .. a=3,; a;=30B=15 a;,=300=30
3,00 =30100=30Q a,=3n.

330.

-1, 0; =1; 0; =1; 0; —1; Og190= Ocos =-1; cos53=-1L ¢,, =0;
0211_‘_1 =-1.
50
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331.

1; 4; 9; 16; 25; 36; 49; 64; 81,
a, =407 =160Q a, =n?.

332.

a) 100, A201: Ans1s s Bnezs Bznst
0) @70, Agg, An-3, Aps2, Azpa
333.

a) X3p, X33, X34,

0) Xns1s ¥ne2s X¥ne3s Xneds Xness

B) Xn-3, ¥n-21 Xp-1,

L) Xpq, Xny Xpat-

100a,, = 20 = 40Q

334.
a) x, =20-1=1; X3 =23-1=5; x, =2[3-1=7;
xg =2B-1=9; x4 =2B-1=11.
6) x, =12 +1=2; x, =22 +1=5; x5 =32 +1=10;
x, =42 +1=17; x; =52 +1=26; x, =6° +1=37.
1 1. _ 2 _2 _ _ 3 _.3 _ _ 4 4
B) XS —— =0 Xp ST X3S T X = —— =1
141 2 2+1 3 3+1 4 4+1 5
ez 2 =2, -2 .5
®"5+1 6 ° 5+1 6

_13_ 1, _52-3_1, _ 53
Ay x;=2 _Z' 2 =2 —Ev 3—23
xg =2°3 =4; xg =253 =8;
e) x,=05@'=2; x,=054%=8;

=1; x,=2*%=2;

x3 =05@% =32;

x, =0503* =128; x5 =0,5[@° =512; x4 = 0,5[4° = 2048.

335.

bs =52 -5=20; b,, =10% -10=90; by, = 50% -50= 2450.
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336.
a) by, =b, =b +3=10+3=13; b,,; =b; =b, +3=13+3=16;

by b, 20
0 b, = + =—=20; b. :b+ =—<=""-=10;
) > = by 2 3 =P =T

b; 10 b, 5
b4_b3+1:_3:_:5;b5:b4+1——4:—:2,5
2 2

337.
a) a; =1; a, =g +1=1+1=2; a=a+tl=2+1=3;

a, —ag+1=3+1=4; a; =a, +1=4+1=5.

6) & =1000;  a, =& [01=100001=100; a3 =a, 1=
=10001=10; a, =az M1=1001=1; a5 =a, 01=101=01.

B) & =16; a,=-050& =-05016=-8; ay;=-050a, =
=-050(-8)=4; a, =-05[a, =-05[4=-2; a; = -050&, =-05[{-2)=1.

-1
r) a; =3; a2=a"l=3"l=%; a3:a§1:%§ =
a4—a3 :31—§;a5—a4 —%Q

338.

a) b =5; b,=b+5=5+5=10; b,;=b,+5=10+5=15;
b, =by +5=15+5= 20.

6) b =5, b,=bB=556=25  b,=b,5=255=125
b, = b, (5=12505 = 625.

339.

Hcexons u3 ycnoBus, 3a0U1LEM CUCTEMY:

Bk +y? =45 Bx%+(2x)?-45=0, Bx* =45 B* =9
=2x; =2X; =2X =2X

ITo ycnosuto X, Y >0. 3nauut X=3, y=6.
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340.
a)

D =42 -4[3{-15)=256; t, =

0 x2 =15; mm x?

O003HaYUM

x? =t 0 42 + 4t -15=0;
—4;16 _—4-16 _ 25

=15 wm =

=-2,5 (HeT kopHel); X, = \/E WM X, = —\/1,_5

6) Myers x2=t O 2t>-t-36=0; D =(-1)? - 4[2[{-36)=289;

1+17

H =

1-17

=45 tz—T——4 O x®=45; wm x> =-4 (mer

KopHel). X; =4/45 nm X, = —/4,5

341.

) 3b—6 Ba” 2b5

(a m‘ZXb mf’)

_ §a3—2 p=6+5 = Spt=32

2

2b

6) 3ab{dab) ' =3ab@ @D = ( -3 ‘1Xbb‘1)

) 4a b'%2a ) =4a 22 @ b
= ﬂ (a—6a4 XblOb—S): a—6+4 mlO—B - a—2b2
4

5 10ab™ 1003
3% a® 10
342.

a) 81 =3*B°=32=3*6=32==

(aa Xb S ) 212 (p=5+(-3) — 3538

1

Lf €9 8 o pe 1

0 -9 -(3y* 3° 243’
B) 95 %E_3 _ (32)-5 [@_2)—3 _ 3106 34 = 3% _ 8_11
 (Faefer=(atef =som =gt =gt =gt =27,

53



343.

a) a,=a +d(n-1); a =10; a,=10+40{2-1)=10+4=14;
a; =10+4[(3-1)=10+8=18; a, =10+4[{4-1)=10+12=22;
as =10+40{5-1)=10+16= 26.

6) a,=a, +d(n-1); a, =17; a,=17-0,2(2-1)=17-0,2=15;
a;=17-0,2(3-1)=17-02(3-1)=17-04=13; a,=17-02(4-1)=
=17-06=11; a5 =1,7-0,2(5-1)=1,7-08=0,9;

B) a, =a +d(n—1); a, =-35; a, = —3,5+0,6(2—1)=
=-35+06=-29; a; =—-35+0,6(3-1)=-35+1,2=-23;
a, =-35+06(4-1)=-35+18=-17;
as =-35+0,6(5-1)=-35+2,4=-11;

344,

a) by =by +d(n-1); b; =b +d(7-1)=D; +6d .

6) bys =by +d(26-1)=b, +25d .

B) byg; = by +d(231-1) = by, +230d.

r) b, =by, +d(k-1)

1) bes =by +d(k+5-1)=b, +d(k +4).

e) by :b1+d(2k—1)_

345.

a) ¢, =¢, +d(n-1); cg =20+3(5-1)=20+12=32.
6) ¢, =¢, +d(n-1); ¢,y =58-150{21-1)=58-30=-24,2.
346.

a) a, =a +d(n-1); a, =-3+0,7(11-1)=-3+7=4.
6) a, =a, +d(n-1); a,s =18-0,6(26-1)=18-15=3.

347.

1 1 1
a a=—; a,=-1 d=a,-a,=-1-=-=-1=; =g +d(n-1)=
) a 3 i3 28y 3 3 a,=a +d(n-1)

:1—1l(n—1):1—1in+13:1g+1in; o =11le=148. 2
3 3 3 3 3 3 3 3 3 3 3 3
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6) b, =23 b, =1; d=b,-b =1-23=-13
b, =b +dn-1)=23-13(-1)=23-13n+13=36-13n
by =23-130=23-117=-94.

348.

a) a, =8 a,=-65 d=a,-a =-65-(-8)=15
a, =a +d(n-1)=-8+15(n-1)=-8+15n-15=15n-95;
ay, = -8+15(23-1)= -8+33= 25,

0) a, =11, a,=7 d=a,-ga =7-11=-4;
a,=a, +dn-1)=11-4(n-1)=11-4n+4=15-4n;
a,; =15-4[23=-77.

349.
a,=7, d=3 a,=a +d(n-1) ag=7+3@B8-1)=7+37=28
Otsert: 28 M.

350.

CkopocTb moe3za Voo B KoHue 20-it MuHyThl — 21-ii uneH apugme-
Trueckolt nporpeccun ¢;=0; d=50; a,=a;+d(n-1), a,;=0+5020=1000.

Otset: 1000 M/MuH.

351.
Paccmorpum AOA;B; u AOAB,. AOA1B ~ AOA,B,, tak kak JO —
OA OB

obwmit, OA,=NOA,, OB=nOB;, O L=—""" Orciona

it n 1 B, 1 OAl OBl pit
A B OA

nn - n =n; AB,=nAB;.
A;B; OA;

A5B5:5‘1,5=7,5 CM; A10810:101,5=]5 CM.

352.

a) X, =X +d(n-1) x=x-d(N-1); X =xs0~0l(30-1)=128-4129=12.
6) X, =% +d(n -1} x=xs-d(45-1)=-208-(~7)E4=100.

353.

_ _Yn~W. 4_22-10_

=y, +d(n-1) d=20 L. d= =3,
a) yn yl ( ) n-1 5-1

_ _Yn~W. 4_"21-28_ 49 _
6) y, =y, +d(n-1) d=2-d= =-—=-35
) ¥o =y +d(n-1) n-1 15-1 14
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354,
a) ¢, =¢ +d(n-1) ci=crtd(n-1); ¢ =Cyd(n-1);
€1=26-0,7(26-1)=1,5.

6)c, =c,+dn-1 d=2"% . g= 12-(-10) _yq
n-1 15-1
355.
— _ay 3y _1-5_
a=5,a=1;1)d=""_"1==""=-_05
1=, Ag ) 1 9.1
2) a, =a, +d(2-1)=5-05M1=45 a; =5-05[2=4;
a, =5-053=35 a; =5-052=3; a; =5-055=25;
a, =5-056=2 ag=5-05[7=15.
356.
ay =25 ag =4; 1) d :M:ﬂ:o,gl
n-1  6-1

2) a,=25+03(2-1)=25+03=28 a;=25+03(3-1)=25+032=31
a, =25+033B=34 a; =25+034=37.

357.
a)c, =C +d(n—1)

[c,+4d =27 [F22d=-33 =15 =15
H, +26d =60, [, +4d =27, [t =27-405 £, =21

0) ¢, =cl+d(n—1);

[, +19d =0 [-46d=92 [@=-2 M =-2
0 _ 0 _ o 0O _
06, +65=-92 ¢, +19d =0; rf, =-190(-2) [, =38

358.
Xy = X% +d(n—1)
X, +15d = -7 [10d =62 =62 =62

Ey(l +25d =55 Ey(l +15d = -7, E;xl =-7-1506,2; E;xl =-100

359.
a=2; =9 0 d=a,-a,=9-2=7;a,=a;+d(n-1)=2+7(-1)=—5+n.
a) 156=—5+"h; n=23, 3naunt a,5=156.

6) 295=-5+7n; n= 422 ON. 3naunt 2950(ay).
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360.
a=ay+d(n-1)=32-1,5¢-1)=32-1,5+1,5=33,5-1,5.

a) 0=33,5-1,5n; n= 22% ON O 00(ay);
6) —28=33,5 — 1,5n; n=41. 3nauur ay;=—28.

361.

%1=8,7;d=-0,3;x,+d(n-1); x,=8,7-0,3(—1)=8,7-0,8+0,3=9-0, 3;
a) 9-0,3n=0; n<30.

6) 9-0,3n<0; n>30.

216=22'o,3; 2—18,7; d=a,-a;=—18,7+20,3=1,6a,=a,+d(n-1)=—20,3+
+160-1,6=1,6-21,9: 1,6-21,9<0° 16<21,9; n<  : n<l3:
a4~a,+d(n—1)=—20,3+1,d 3=0,5.

363.

a) (a,) 3anana opmyJoit Buaa a,=kntb, a, cnenosarenbHo, ABIAETCS
apumMeTUIECKOIH Nporpeccuei.

6) ami—a=(N+1)~5-n*+5=2n+1, T.e. PasHOCTb MEXIy COCEAHUMH
YjeHaMHK [MPOrPeccuu 3aBUCUT OT N, @ 3HAUUT (a,) — HE SIBIAETCS apud-
METHYECKOI Mporpeccueii.

B) (&,) 3a1aHa Gpopmyoil Biaa a,=Knt+b, a 3HauuT ABiseTcs apupme-
THYECKOU MPOTPECChen.

r) 8ps—a n= - , T.€. PA3HOCTb ME&XIY CO-

CEJHUMH YJICHAMU MPOTPECCUU 3aBUCHT OT N, a 3HAUUT (a,) — He apud-
METHYECKast IPOTPECCHSL.

1) (&,) 3agaHa Gpopmynoli Buna a,=kntb, a 3HauuT siBaAseTcs apupme-
TUYECKOU mporpeccuei.

e) (a,) 3anana gopmyJoit Buna a,=kn+b, a sHauur sBnsercs apupme-
TUYECKOU mporpeccuei.

364.

Kaxmprit BIMYKIBIN (N+1)-yrobHUK TONyYaeTcsl W3 N-yrojbHHUKA
no0aBJIeHUEM TPEYrojbHUKAa ¢ CyMMO#H yrjioB, paBHoil 180°; cnenosa-
TENBHO, $1:1—S=180°, T.e. OCIEIOBATEILHOCTD §, SIBIISCTCS apuhMeTH-
ueckoit nporpeccueii ¢ pazHoctsio d=180°.
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365.

Bx+y=2 By =-3x+2,

Exz—yzz—lz @2—(—3x+2)2+12=o;

By =-3x+2, By =-3x+2,
5(2—9x2+12x—4+12:0; E—sx2+12x+8:o

3+5
Pewnm ypaBHeHue 25°—3%-2=0; D=9—-42-(-2)=25; x;=

=2 wm

Xo= 3-5 =-0,5;

Oy, =4, Oy, =35,

O wim ]

X =2 X> =-05.

366.

a) X(C+4x=32)=0; x=0 wmmm X’+4x-32=0; D=16-4(-32)=144;
Xy = 412 =4 mmm X, = 412 -8.

6) X°(x —10)+4& — 10)=0; §-10)(+4)=0;x=10 (¢+4=0 — HeT Kop-
Hel).

367.
a) 2(x=0,5)k+8)>0; (0,5){&+8)>0; (-e0; —8)J(0,5; ).
- sy

+*

-8 g8 T

6) 2(x=33)+8)<0; (x—33)(x+8) =0; (~o0; —8] O [33; ).
) ELRE

368.

a) 1257425%=(5%"(5%)*=5 *5"=5'=5.

6) 0,0001-(10%%(0,1)*=10"*10%(10™)%=10"*10°10?=10"=10000.
16—345 _ (24)—3(22)5 _ 2—12210 _ 2_122102_3 _ 2_5 :i:i
8 28 23 25 32

r) 94-(% )>817°=(3)*(37% (3% *3%3%371%=3.

B)
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369.

—_ (al + an) Em .
2 1
a) S= B+ 527) 160 _ 60160 _ 1800
6) S (-105+ 251,5) (60 _ 4100 _ . 5,
370.
= 2a; +d(n-1) h;
2
a) a;=—23;3,=—20;d=—20+23=3S= 2H29 ; 3te-1) [B8=-100
6) a=14,2; a,=9,6: d=9,6-14,2=—4.6;
& 2M14,2-4,60{8-1) =152
2
371.
5= 20, +<;(n-1) 0
2 S 2[0-17) +6|Z(9—1)[9=63.
2
6) 5= 204 %8[(9_1) ©=864.
372.
S]: (Xl + Xn) m'
2
a) Xg=4 112=6; X,=4n+2; S;= &Z”J'Z Mh=(4+2n)n=2n(2+n)
S:=230(2+50)=5200S,45=20100(2+100)=20400.
5+2n+3
0) X=2-1+3=5; X =2n+3; S= — h=(n+4)n;
S.=50(50+4)=2700S,0=100(100+4)=10400.
373.
5+62
a;=301+2=5;3,=320+2=62; Sy, = [20=670.



374.

. (a+a,)n _ (2+2n)n _ 2n(n+1)

a) y=2; a,=2n; > > > =(n+Dn.
6) ay=1: a,=2n-1: = 1+2n-1) _ 2nh —n2.
2 2
375.
a) a1=1; a;5=150;n=150; S5 (150+—21Wl50 =11325.

6) 20=n<120;a,=20; 8,0:-120;n=101
(& +ay9;)101_ (20+120 1001
Sio= =
2 2
B) a,=4n; 4n<300;n<75; ay=4; a;5=4-75=300;

Sis= % =11400.

=7070.

T) a,=7n; 7nsl30;n518;; n=18; a;=7; ays=7-18=126;

_(7+126)18
= 1290

S =1197

376.
a,;=10; d=3;a n:a1+d(n—1); a.15=10+3(15—1):52a30=10+3(30—1)=97;
s (a +ay)n . < (ay5 +a30)16 _ (52+97)16

; =1192
2 2

377.
a,=21; d=-0,5; a=a;+d(n-1); a;=21-0,5(6-1)=18,5;
a25=21—0,5(25—1)=9;

S= (ay +a,) . (ag +a,5) (20 _ (185+9) 20 _ 275
2 2 2
378.
1) ci=ci+d(ny);
[t, +6d =185, ~[10d=-45 ~ [d=-45 W =-45,

M, +16d =265, t, +6d =185, f, =185-6[(~45); [, =455.
g2t (; (-1 . o - 2855 421,5(20—1)

[20=55




379.

b _159-42 _

1) b=b+d(n-1): b,=4,2: b, =4,2; d = n"bl; d 3
) 1+d(n-1); by o~ 1 10-1 1,
2)S,= 2b, H;(n_l) B S 2[4,2+J,23Eq15—1) 15-1095

380.
INocnenorarensHocth hy=h(N) mpoiiaeHHbIX 3a N CEKYHI PaccTOsHUN
1o ycnoButo — apupmernyeckas nporpeccus ¢ hi=4,9 u d=9,8. 3uauwur,

He = 2hl+(;(5—1)|:5= 2(4,9+980 v _1oop

OtseT: 122,5 M.

381.

a) h(7)=h,=4,9+69,8=13-4,9=63,7 (m).

0) 3a 7 CeKYH] TEJ10 npoinaet paccrosiHue
Hes= Dt lr 7 _49%637 1y 66352401 ().

Otsert: 63,7 M; 240,1 m

382.

KonuuectBo 11apoB B KaxJa0M psaay npeacrasiser coboil apudpmeru-
YEeCKyI0 MPOTPECCHIO ¢ MEepBhIM WwieHOM ¢;=1 W pasHocTbio d=1. Yucno
2a, +d(n-1

LIAPOB B TPEYIOJbHUKE U3 N PAAOB PaBHO S= >

(n . ITos>Tomy

120_2D+]2(n =D - n(n2+ D g n(n+1)=240;  n*+n—240=0;
D=17-411(-240)=961;n= ‘1;31 =16 (>0); S= 222 30=15-31=465
(1mapoB).

383.

a=a;+d(n-1);

a, +6d=8,  [(Ad=48 [d=12, m =12,

th, +10d =128 [, +6d =8 [h =8-60L2 A=08

384.

a,=20,7; a,=18,3; d=a,—a,=18,3-20,7=-2,4; a,=a,;+d(n—1)=20,7—
_2,41+2,4=23,1-2 4 ,=23,1-2,4n; n= 23;—;""”



_231-(-13)

a) n =3,7 - He nenoe uncio, T.e. —1,30a,,.

2.4
231-(-33)
6) 221 2% =11, 1e. a,=-3,3.
) " 24 16 8
385.
2 2.2
%ax +90-2)2 =13
a) O 3x
_2.
3x’
PemymM ypaBHeHUe 9X2+iz— 13=0; %*-13¢+4=0; nycrs X°=t O
X
9t*-13+4=0; D=(-13Y—49-4=25; =B 32524 D=1
18 18 9
4 2 2
o= — 5 %=1 Xo=—1 Xa= — ; Xg=—— .
uiu 9 1 2 3 3 X4 3
B(lzl, B(zz_l, o _2 B( _ 2
D( - - T
0 20 _20° 30" 3
P73 2773 Besl Bu=t
Bx2+9+4x2 =29 Bhx?=20, K% =4, B =4,
6) U 2 2 L 2 2 U 2 2 U 2
Fy? =9+4x°; By =9+4x°;, By =9+4x°; By° =25
@( = 2, @( = —2,
15040
B2=25"" B2 =25
X =2, X, =2, KXz =-2, [X4=-2
O _. 0. _ " O _. 0O _
V1 =5 V2=-5 [3=5 [1=-5
386.
a) 5"25=5"5%=5", 6) 625-25"=5%57"=5""2",
387.
bn+1=bna;
a) b;=6; b,=6:2=12; by=122=24; b,=242=48; bs=482=96.
1 1 1 1
6) b=—16;b,=—16 = =—8;by=—8 = =—4;b=—4 = =—2; =2 = =—1.
) 1 b2 2 3 2 A 2 b5 2
5
§ Grs Prétstucy
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B) by=—24; b=—24(-1,5)=36; bs=36(-1,5=54; b,=—54(-1,5)=81;
bs=81(~1,5)=121,5

r)  b=04; b=0,4+2; b=0,4+2:42=08; b=08+2;
bs=0,8 v/2 +/2 =1,6.

388.

cnzcl_q . 20-1_ . 19
a) Ce=C,0° lzclq 0) Coo=Cif =010
B) (3125:Clqk [ q r) G=C.( ;k )

1) Cea=CrG % =010 €) Cx=Ci g™

389.

Xn=><1qn_1

a) X7=X1q7_EX1q6:16‘ Bj;g =24[2'6=2'2= l

6) xs=x % =x,9'=—810 EET =-103'3"= % = —% =2,7.

B) X' 0= 2 -(f\/E Y= (V2 )0=—2=-32.

1) X=x0° =X °=1250,2°=5" E ET —555=52= L
b0 25

390.

bn:blqn_l;

.3 _306_ 4
4 B0  4B1 27

_3
5) b4:b1q“‘L—b1q3:1'8E§§ 1803 2 = lmaf Ny

5

a) bs=b,q*'=byq'=

391.
a) x1=2; X,=—6; 0= —g =3; %=% g =2-(-3)"Y x,=2(-3)%=2-729=1458.

-20 _1 1 1
6) X=—40; %=-20; =——==; X=(—40}(=)"% x=—-40(=)°=0
) X 2 o= ~10 2 Xn=( )(2) 7 (2)
_40__5
64 8



0,25

x=—0,125; X,=0,25; =
B) 1 2 q 20125

=—2;  %=0,125(-2)""

X, =-0125-2)° =

) x=—10; %=10; O q_lTOO_—l X=(=10}(-1)™=(=1)"10;

x=(=1)"-10=10.
392.

12 1 1 3 1
a) =48, %=12;0= —= = = ; %=X " X%=48( = )°=— ; x,=48(—)"".
) X448 =120 0 =2 X X A8 ()= o %i=48( )

64 32 320 3 s 64 3HE’ 640243
0) X;=— ; Xo=—— ; O= - ; X=X ’= EB—— ==
)N g X R g T T %X 0 20 9032
1
=—54; _64 EH
0 20
_0,01 5, 3 5,
B) X,=—0,001;%,=—0,01; 0= =10; X=%"=—10>*10°=—10=-100;
-0,001
x'=—10310"%,
%=—100; %=10; = ——=—-—: X’=x,°=—100(- — )°=10?10°=
n X =10 o= 10010 1q ( 10)

-1
=107°-0,001;x,=x,q" =—10" H ig
0 100

393.

AABCh~AABC,. 310 3HauuT, YTO IIOW@AU TPEYroJibHUKOB
COCTaBJISAIOT reOMeTpmqecxy}o nporpeccuio  (S,) co 3HameHaresem

768 _3@* 3 3 2
_5 M.

q__ OTKyna S= Sl( ) Sa‘_‘ 4° :4 :10240
394.
b, .. _3_1_1
a) by=by g™ O lOlzqnn—l’bl_§_3_4_81



n— b 172 56
Obeb ™0 b= ===

47125
H21f
g 20
395.
6
n . C C -56
a) C=Cq l; 05:C1'q5 1:C1‘q4; C7:C1'q6; 21— 1q4 :qZ:_:g; g=3
Cs ¢q -6
g=-3.
7
c 9 3 3
6) Co=ifs CCis &= 0 =cP= [ g= 2w g
Cé C¢q 25 5 5
396.
n X 0,32 5
a) X=X g X = —" X =0,32[%° =1000.
1q 1 qnl 4 = (02)
-18 1 1 1
6) x2x g &_ﬂ: - 18 1.1 1
) X =X10 X 0= g5 g T3 WM G=7
397.
5 _1 1 1
1) by=b == p—=.
a) 1) bs 1qq 125 25q51’1ﬂl’1 5
125 1 125 1
2) be=biq®; b=125(=)°= === = nhe=125(-Syp=_125 __ 1
) b1, bs ()312525 ° ()3125 25

6) 1) by=byo’; o= —2—9 =3 unu g=-3;
3
6 2 6. 2 6.
2) b;=b,q"; b7:—§ -3°=-162 nnn b7:—— (-3)°=-162.

9 1) bbb’ 2 =89 q_l—?‘):loo; 610 win

by blq
g=-10.
2) by=byq®; blzb—‘; : blz"—j;;o,om, wiu b= -1 —=0,001.
q 10 (-10)
398.
b1:2; b5=162

8



4162

1) b=b,q"™ bs=2-"=2-*=1620 q'= 7—81;q23 wiu o=—3;

2) Ipu =3, 10 by=b,q=2-3=6; by=b,*=2-3°=18; b,=b,q°=2-3°=54;
3) Hpu =3, 710 by=big=2(=3)=6; bs=b,g=2-(-3)*=18;
bs=b,q*=2-(—3)*=—-54.

399.

a=2I0; b=21c —_zm 0O =10 q=2
¢°=g 0 a=;
1

—ob=1:p=2fH =1,

a=ss %g 2

400.

b,=b,[G=6; b,=b,@’=24 1) o’=4; 4=2; ;=2
1) npu g=2 bs=b,[°=2414=96
2) npu o=—2 bs=b,[P=242=96.

401.

Exeroano cymMa Bkiana Bo3pactaeT Ha 90%, T.e. B 1,9 paza. Cneno-
BaTeabHO, uepe3 3 roga oOHAa  BO3pacTer B (1,9)3 pasza.
S=800(1,9)*=5487,2 p.

402.
B paBHOCTOpOHHEM TpeyrojlbHUKE CO CTOPOHOM an BbICOTa paBHA

8,3 . 3

hn=”T; CJ1€/I0BATENbHO, Ppi1=3Nn= —— 3an—7pn, T.€. IEPUMETPbL

TPeyroJjbHUKOB 00pa3yloT reOMeprmecxy}o NpPOrpeccUro CO 3HaMeHaTe-

8 pep a8

Jiem q—— ‘Pe=P1(—)=——Pu; p=3-8=24. 3Haunt
Pe=24 9‘/_ =32% 9{ 27*/—
2
403.
Tak Kak CTOPOHbI KaX[Or0o CJIEAYIOLIETO TPEYrOJbLHUKA SBJIAKOTCS
CPENHUMU  JIHHUSMHU I TIpedbIAYyIIero, TO 8= 5 an,
9
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Pr+1=3a,=3 % an=% Pn, T.€. NEPUMETPbI TPEYrOJbHUKOB SIBJSFOTCS Ulie-

1
HAMU FeOMETPHUYECKOM Tporpeccuu co 3HaMeHaTesneM o= 3

1

48 3
Ps—( ) p1; Pi=316; pg=— 3-2%= d

128~ 8

404.

e o _a,-a _2-(-456) 476
1) a,=—45,6;a,=a;+d(n-1); d = = =
) a=acrd(n-1) n-1 15-1 14
2[(-456) +3,4(29

2

=34.

2a, +d(n-1)

2) Sre 50=1885.

n; So=
405.

a) 32[]: 9n—1:32n (32)[]—1:32ﬂ 32n—2:32n—(2n—2):32:9 .

6) 4n_26—2h=(22)n_26—2n:22n,26—2n:22n+6—2n=26=6 4

B) 16: 410 gn_oA. (22)1+2n_ (23)n:24.22+4n,23n:24—2'—41+3n=22-n
406.

Ex? - y? =30, @5— y)2-y%-30=0,

+y=5 =5-vy,
Bp5-10y + y? - y? -30=0,

=5- y;
[+10y =5, [y =-05, By =-0,5,

EP<=5—V; Xx=5-(-05); (x=55

a) 1) Ipadux pynkunn y=2x—13%-34 — napa-
6ona, y KOTOpOi BETBU HalpasieHbl BBEPX, (T.K KO-
suument npu X° 0ON0KUTENCH).

2) Pemum ypasnenue 2X—13%-34=0; D=(-13)-

13+21 13-21

=8,5; %= =2

4:2:(-34)=441; X=

3) (—e0; —2]0[8,5; +o0).
6) 2X(5—-2)<0; X(x-2,5p0; (-e0; 0]0[2,5; +»0).

10



ITENE

0 25 %
408.
S= bl(q"—l),
Eﬁ)s -10 g
8) &= —— ﬁ E(? ) 165— 15 16- __15E
500%5)5 17 500
68— ﬁ % _3124_, o
409.
a) b;=3; b,=—6; q___— 2: S”_bl(qq Il)'
A ) stoai_,
-2-1 -3 '
6) by;=54; b,=36; _g %
2P
—54%@) 1 saf®-1)_sosmam_1330_ 7
S = = = =147—.
21 -1 7200 9 9
3
161

b=—32:b,=16:q= 0 =1
»b T TR

2 1
= 2 O_gH Ho1-64-_63
= ;—1 B4 0

1
r) by=1; bz-—_ == S

Eﬂ )ﬁlﬁ 231—215

32

11



410.

_G@"-D. _-4 -

-, a g —_——
Si -1 ) S 31

—_— 9 —_—
39364 6) g:ﬂ(i)—l) =171.
411.
n+l

a) Bhwy = 02057 =5. 3uauur (b,) — reomerpuueckas nporpeccus

by 0,25"
bi(a" -1 _0205(5"-1) _5"-1

co 3HaMeHareneMm g=5. §=

g-1 5-1 4
n
0) M = 3 E?'_l =2. 3uaunt (b,) — reomerpuueckas nporpeccusi co
b, 32"
n_q 0 n_
3HaMeHareeM q=2. = bi(a_ -1 I U =3(2-1).
q-1 2-1
bn+1 — 3n+2 —
B) o o =3 ., 3uauur (b,) — reomeTpuveckas MPOrpeccus co

n

by(q"-D) _3°m@3"-1 _9

3"-1).
q-1 3-1 G D

3HameHareaeM 0=3. S=

412.

n_ n_ n_
a) b;=1;,=3; q=§:3; S= b - 16879 81
1 q-1 3-1 2

4 202" -1
6)b=2;b,=4;0=—=2;§=———2~
) by =4, q > S 5 1

1 1|n n
B) b1=1;b2=—1;q=_—%‘ 1;31=2§2) _]ﬁ: (_%) _1.
2 4 % 2 14 3
1-x"-) __(-x"-1
“x-1  x+1
1(X2n _1) ~ X2n _1)
x2-1  x2-1

=2:2"-1).

r) by=1; b=—x; g= _TX =X S~

X2
) by=1; b2:X2§ q=T :XZ; S=

12



— _v3\n _
e) bi=1; b=, = —— = S= 10(- X) D __( x3) 1
-x3-1 x> +1
413.
by _ 729 6,4L5" 1) 10295 _
b’ b=—g =25 645 = = =205,9.
Rk qQ® 15° 5= 15-1 05
4
6) be=hyq b="5 = 16 [P - 16034 g
q° 9 BO 94
%3) ]ﬁ 9 187_1)_2059_2 34
= =25,
-1 81 81
3 3

414,

10
Xs _ 5 _1081

4
X=X10 3 %= —- = =———=90;
a) X=X, Xy q° g 9

Oﬁ)s 1@ _ 90[242(3 4

=134—.
2243 9
6) x4—x1q3, X= —g = £l§ =45
(-3)
S = —45[«3 —1) 9[244 2745,
-3-1 42

415.
bi=1; bs=162; bs=b;q*; q“=% %2—81 O g=3 wiu g=3; Ho Q=3

— HE y[I0BJIETBOPSIET YC/IOBMIO 33/lauM, T.K. [IPOLECCUsl 3HAKONESPEMEH-
Hasl , cJle0BaTeabHO, O=—3;

6
G 2MD° - 78,
-3-1 2

13
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416.

oy b — . blq 2. by 54 _ L _
b2_b1Q1 b4_bl'q3l 0 —=— =qQ;, —=—= 9 ’ Q1—3, QZ—_3 — HC
bz biq b, 6
_ _b _6_,.
NOAXOJAUMT MO  YCJOBHUIO, CJI€AOBATCIbHO, g=3. bi=—%= 5—2,
q
7
S= M =2186.
417.
b.=b, g™ O b= bid®; bl_ﬁ = %le_w? 5:0,=187,5(0,2)" ™.
q i)
418.

a) 2M3-2"=0" 23 _2'=0"(2%-1)=2"7
6) 3 n+3_g\—l: 3n—1+2_gw—l: 3n—l(9_1) =83 n—l.
B) 25 n_5n—l: 52n_5n—1: 5n—1+n+1_5n—l: 5n—l(5n—1_1) .

419.
Yy a) X(1,5 X)<0; x(x-1,5p0; (-e0; —0]0[1,5; +o0).

0 1,5 7
6) 1) I'padux pyrkimn y=x"+x+6 — napaGona, y Ko-
% TOpoil BeTBM HampasJieHbl BBEpX (T.K. KOA(GGULUUEHT npu
X% monoxurelen).
2) Peumam ypasHenue Xo+x+6=0; D=1%-4 1[8<0 —HeT KOpHEi.
3) (-o0; +o0).

420.
3.1 1 1 b
b,=9; b,=3; ——=—; == =<1, S ——;
) Di=9,b:=3; = = el =g <1 S
6. 9 _9B_27_ ..
1-r 2 2
_E 1 1,1
6 b—2 b———, _—=——; =l—|=—<1
) by 7 q 2 al=| 4| 1
2 2 204
S=——=—-=—=16
14 2 5 L

14



B)b1=£;b2‘4'D 45 1

arTt == IS =2 <
5 o5 = 57 5 ||| |
1—1 2504
1 1 1
r b:\/é,bzz—l, =—— =l— =<1
) by - =l ﬁ| 7
S= ﬁ \ — \/_ \/_H/_ 3
( ) 1 3+l 341

a) bl—z\/_ b,=2; q_i 1 —\/E \/E =£<1.

27 22 T
S22 _ a2 _ 4
S:_ - .
1-2 2-2 V2-1

) =345 ;b3 g 2 = L =35 o /5 |35

oo 35 1505 _ 15
1—@ 5-v5 5-1'
421.
1 1.1
bzl;b - 1=
R R R T BT RETo
= bl_;s——il—é_gzll
1-q L9 9 9
10 10
1 1 1.1, 1
6 b=——;b=—; == i(—=)=——;
) by ) 7 1 q 4( > >
-l ap
&1b1 3 b A BTl
q 1‘(‘5) 3
1 3

15



r)blzg b2_4 0 _b_z_i:g_@_g,
3 9 b 9 3 92 3
2
s:_bl 1G§=_3_ :@:2
1-¢q 1-2 3
3
422.
a) b=1; by=a; q:E:a;Sz—b1 -1 ;
1 1-q 1-a

0) by=1; b,=—a; o= _—f =—a; S

2
B) b=1; b=a’; = aT L. N

_ a4
r) b;=a; b2=—a4; q:i:_a:"; S bl _ 1 1
2 1-q 1- (-a®) 1+a

423.

VY MpaBUIBHOTO TpeyrojbHUKA paguyc BIUCAHHON OKpPY>KHOCTH
BIBOE MEHbIE pajnyca ONMMCaHHOW okpyxkHocTu. T.e. ykasaHHas B 3a-
Jade mocnenoBaTedbHOCTh (R,) paanycoB sBisieTCS TeOMETPHUYECKON

, <1 dnuub

(1]

okpyxkHocTell |,=2nR, Tarke 00pasyrOT TeOMETPHUYECKYIO MPOTPECcCHIO

1
CO 3HaMeHateneM g= 2 a miowanu Kpyros S=nR,? 06pasyioT reomer-

R2
r_ n+1 n+1
PUYECKYHO NPOrpeCCUrd CO 3HAMEHaTeleM ( = q ,

lg?l<1. Orcrona:

I,
S—— =4n-5=20m cm; S&= Sy = 254 = 100m CM.
1- 1-3 3 3

16



424,
OTHOIIEHNE paguyca KaKAOTO CIeNYIOEero Kpyra K pamuycy Tmpe-
JBIIYIIETO €CTh OTHOLIEHHE CTOPOHBI KBajpaTa K €ro AUaroHallu, T.e.

- Clle0BaTe/bHO, OTHOLUEHUE MIolaiell AByX [OC/eN0BaTe/lbHbIX
1 . 2
KpYroB paBHO qzz, lol<l Haiinem nnomans mepBoro kpyra S=nRy5,

a
R;= 71 =4 cM. S=Ti4°=167 HTak, noaydum:

_ S ﬂ =30mem
1-q 1_,
425.
a) 0,(6)=0,6+0,06+0,006+... — reoMeTpuIecKas MpoTpeccusi, HaliaeM

ee cymmy: b,;=0,6;b,=0,06; q_%_o 1; (f1=10,1]=0,%1);

b . 06 _06_2

’

1-q 1-01 09 3’
6) 0,(1)=0,1+0,01+0,001+... — reomeTpudeckas MPOTPECCHs, HalIeM

ee cymmy: b,=0,1;b,=0,01; q_oo—oll_o 1; (hl=10,1|=0,%1);

b o 01 _o01_1

’

1-q 1-01 09 9

B) 0,(36)=0,36+0,0036+0,000036+... — reomeTpHdeckas Tporpec-
cus, Halimem ee cymmy: b;=0,36; b,=0,0036; q=M=O,Ol;
(al=10,01/=0,041); |

. b, o 036 _036_4

1-q > 1-001 099 11’

r) 1,(81)=1+0,(81); 0,(81)=1+0,8140,0081+0,000081+... — reomer-
puueckas mporpeccus, Haligem ee cymmy: b;=0,81; b,=0,0081;

0,0081

- ———-=0,01; (§|=|0,01|=0,0&1);

081 (f=10,01| )

< D 1o 081 _081_9 ., g ;.9 19,
1-q'~ 1-001 099 11’ 1 1

17
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m 0,2(3)=0,1+0,(3); 0,(3)=0,3+0,03+0,003+... — TeomeTpuUecKas

nporpeccusi, Halizem ee cymmy: b;=0,3; b,=0,03; q=%3 =0,1;
(lal=10,1|=0,¥1);
S:i, S:E:l’ 0,2(3):—i+l:l
1-q 1-01 3 10 3 30
e) 0,32(45)=—0,13+0,(45); 0,(45)=0,45+0,0045+0,000045+... — reo-
MeTpHUeckas mporpeccus, Halimem ee cymmy: b;=0,45; b,=0,0045;

0,0045
=———=0,01; ($=/0,01|=0,041);
045 (0=10,01| )

S:i, S:ﬂ:i : 0,32(45):—£+E:£ .
1-q 1-0,01 11 100 11 1100

426.
a) 0,(5)=0,5+0,05+0,005+... — reoMmeTrpuueckaa nporpeccusi, Haligem

ee cymmy: by=0,5;b,=0,05;0= (:)—055 =0,1; (f|=]0,1|=0,%1);

’

b .o 05 _05_5
1-q’~ 1-01 09 9

6) 1,(72)=140,72; 0,(72)=0,72+0,0072+0,000072+... — reoMeTpue-
cKas mporpeccus, Haiigzem ee cymmy: b;=0,72; b,=0,0072;

0,0072
=——"£=0,01; (4=|0,01|=0,041);
072 (#1=10,01 )
s g 072 072 8 ) 00 848
1-q'~ 1-001 099 11 1111

B) 0,4(6)=-0,2+0,(6); 0,(6)=0,6+0,06+0,006+... — TeoMeTpHUecKas

mporpeccusi, Haliaem ee cymmy: 0;=0,6; b,=0,06; q:% =0,1;
(lal=10,1|=0,%1);
S:i, S:ﬁ:%:g, 0’4(6):—E +g:l .
1-q 1-01 09 3 5 2 15
r) 0,01(12)=0,01(1+0,(12)); 0,(12)=0,12+0,0012+0,000012+... —
reoMeTpuueckas nporpeccus, Hadinem ee cymmy: b;=0,12; b,=0,0012;

0,0012
=———-=0,01; (§=/0,01|=0,041);
012 (0l=10,01| )

18



S:i;szﬂzl_z_i 01(12)__(14._)_&,
1-q 1-0,01 99 33 100 3300

427.
0,75

X=0,375;%,=0,75;0= —— =2;
' 2 40375

— 6 -
§=X(@ =D . o 03782° -1 _ o063 o3 605,
q- -1 2-1

428.

a) 2¢+4x=0; 2(x+2)=0; %=0; X,=—2 — CyLIeCTBYIOT.

6) 2C+4x=30; 2C+4x—30=0; X+2x—15=0; D=2°~41-(~15)=64>0 —
CYLLECTBYIOT.

B) 2C+Ax=—4; 2C+Ax+4=0; X+x+2=0; D=2*-412=-7<0 — He cy-
LIIECTBYIOT.

429.

a) HepaBeHCTBO BepHO TpH JIFOOOM X, €CTH YpaBHEHHE 25C—4x+m=0
He uMeeT KopHeil, T.e. D<O (ko3(puumentT mpu X° MOTOKUTEIbHbIH)
D=16— —42-m=16—-81=8-(2-m)<0; 2-m<0; m>2.

6) HepaBeHCTBO BHITIONHAETCS TpH JIIOOOM X, €cliW ypaBHEHHWE
m¥X+5x-4=0 He wuMeeT KOpHeH Koraa KoIhQULUUEHT npu
orpuuarenbHbiii 1 D=25— —4n-(—4):25+16m<0. [Monyuyum cuctemy:

5+16m<0, -——

[IZ m Hﬂ< 6" me- 13
[m<0 B‘n<0 6
430.

a) (1=—2 1%47=5; ;72224 7=—1; ¢;=—2.3%+7=—-11;
C=—242+7=-25;05=—2-5°+7=—43.

100 100 100 19 100 _ 100 _ 50 .
0) ar= =25/ ———=- =3 0 = T
1° -5 25_5 27 27 -5 238 119’
100 _ 100 _ 100 _10 _ 5
-5 1019 5°-5 312 156

B) ¢;=—2,52'=-5; ¢,=—2,52°=—10; ¢;=—2,52%=-20; ¢,=—2,52"=-40;
cs=—2,52°=-80.

r) ¢=3,227=1,6; ¢,=3,227=0,8; ¢=3,227°=0,4; ¢,=3,227°=0,2;
¢s=3,227°=0,1.

19



D7 _1. NG ()1

VTR T “Tar T8 T am 12
D _ 1. (D% 1
Cq= =——, 5= + —
474 16 4% 20
_(_n\1 _(_1\2 _(_1\3
e) clzl ( 1) :E, 02:—1 ( 1) :9:0; 03:1 ( 1) :E,
20+1 3 22+1 5 2B3+1 7
Y 5
(;4:—1 ( 1) :O, 05:—1 ( 1) :3_
24+1 2B+1 11
431.

a) a,=5n; a,=5'1=5; a,=5-2=10; a;=53=15.
0) a,=5n+1; a;=5'1+1=6; a;=52+1=11; a3=53+1=16.

432*,

a) Yo,=Yy1+10=-3+10=7,y5=Y,+10=17;y,=Yy3+10=27.

0) y1=10; y>y1=2,5; y,= % =0,25;y3¥,=2,5; Y= % =10; ysys=2,5;
y4=0,25.

B) ¥1=1,5,y>-Y1=1; y,=1+y,=2,5;y,=2+2,5=4,5y,=3+4,5=7 5.

) yi=—4; Yoy =—1%; yom—12(-4)=4; y=—2-4=—16; y;=—3(-16)=144;

433.

a) a=—19; a=-11,5; d=a;a;=—11,5+19=7,5; a=a;+d(n-1);
as=a,+d=—4; ag=a,—d=-19; a,=a;=—26,2; a;=a,—d=—34.

6) _8,5+21:_4,5 O d=2, a2=a1+d; a1=a2—d=—8,5—2=—10,5;
a=a;+d(n-1); =—10,5+2(5-1)=-10,5+8=-2,5; as=—10,5+2(6-1)=—
10,5+10=-0,5.

434.

p=ataytag=24, a;, ap, 83 — apudmMeruyeckas nporpeccus, 3HaUuT,
a,=ay+d, az=a;+2d, moaromy nepumetp p=3a;+3d=3(ay+d); 3(a;+d)=24;
a,+d=8; Ho a;+d=ay, 3Hauut 8,=8. p—8=a;+a3;=16, a;=16-a;. Cnenosa-
TENLHO, @8 MOXKET NpUHUMATh JI000€ 1eoe 3HaueHue ot 1 no 15. Utak,
CTOpOHbI A paBHbl ¢, 8, 16-a, rae allZ, 1<a<15.

435.
b1+¢o+9s=180; bo=¢1+d, $s=¢s+d=0,+2d. Torna
¢1+¢2+¢3=¢1+¢ 1+d+¢1+2d=3¢ 1+3d; 3((') 1+d) =1803, (I) 1+d:¢2:600 .

20



436*.
a) B apudmernueckoit nporpeccuu a,=an_1+d; an.;=a,+d; u3 BTOpOro
PaBEHCTBA &,=8n+1—d; CAOKHUM JBa JTUX BBIPWKEHUA A &y 28,=

1
=8y, +0+an1—0=8, 1+80+1; 3HAUMT 8= 3 (@n-1+ans1), 1.T. 0
6) Ilycts B TociemoBaTesbHOCTH (@) IS JTHOOOTO N BBHITIOJTHACTCS
1
PaBeHCTBO an=5(aml+an+1); 28,=8, 1+8n1;  Antan=8n1+8n1;  Aan-

1=an—an. CrenoBaTenbHO, Hajigercs Takoe umuciao Od=a—a,;, 41O
an+1=antd, T.e. (a,) mo onpeneneHuro apudmMeTUIecKas IPOrpeccusi.

437*.

a) ay—a,=2d; ay+—axn=2d. CaenosatesbHo, (8, — apupmerunie-
CKast POTPECCHs ¢ pasHOCThIO 2d.

0) (an+1—1)—@—1)=an.1—a,=d. CrenoBarenbHo, (a,—1) — apupmern-
YecKasi MPOTPecCHs ¢ pasHOCTHIO d.

B) 28p+1—28,=2(8h+1—8,)=2d. CrnenoBatenbHo, (2a,) — apupmeruye-
CcKas mporpeccust ¢ pasHocTbio 2d.

1) 8ne1’ =80 =(8ns1—an) (artdn+ag+d(n-1))=d(2a,+d(2n-1)) — sasucur
ot n. CienoBatesbHo, (8y’) — He sBIseTCs apupMETHUECKOil mporpec-
cueil.

438.
a)  arFatd(n-1);  a=94/3-2+(2—/3)(12-1)=9+/3 2+22—

11+/3=20-2,/3.

5\/5—7+\/§—2 5\/§—7+7\/§—14:
3 3

6) a=ar+d(n-1); ag= 3 G- 3
_5/3-7+743-14_123-21_, &=
3 3
439.
a) %+1:n;w+1:15

6) a,=a;+d(n-1); as=a,—0,64=a,—2,4=-3,7;a,=—1,3; a,=—1,3-0,6(
1)=-0,7-0,6=-9,7; 0,6=9; n=15.
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440.
a) b.=b;+d(n-1); b=2— 3 +— 2 (n—l) 2§ 2 n—E = 47 + 2 n;
4 4 5 5 20 5

£+En 142_@ gn:§_£:—295_47:2;48; n_—248|:5_31

20 5 4 4 5 4 20 20 20 202
cIIeIoBaTENhHO, byy= 14% .

6) b,=b;+d(n-1); b= 47 2n; adl 2n 8,35; 2n 81—21—6
20 5 20 5 5 20 20

n= % =15; cnegosarensHo, b5=8,35.

441*,

1 1.1 1 1 1 1
d=(-10=)—~(-10=)==; a=—10= +(n-1)=; —10= +(n-1)— >0;
a)(4)( 2)4an 2()4 2()4

—101+1n—1>0 10§> L 1n>£3;n>43D n=44.
2 4 4 4 4 4 4

1 43 21 43 43 21 43-42 1
CnepoBareibHo ay~—10—+—=——+—=——-—=— —="—
2 4 2 4 4 4 4 4’

1,1 _2-3_1 1 1 1
6) d=8=-8==——=—; =8=+(n—-1)d; 8=+(n-1)(—=)<O0;
) 385,75 "5 *83 (-1, 82 +(n-1)(~¢)
25 1 1 50+1 1
— ——n+=<0;

<= 5 n; n>510 n=52

1 1.1 51_50-51_ 1
C =8 = +(52-1 8=->= -
JICAOBATCIILHO, 52 3 ( )( 6 ) 3 6 6 6

442.

a)  yoyrtd(n=1); yoeyitd, yEnt6d; pa=i+3d; ysEystad;
CNeNOBATEeNbHO,  Votyr—ys4ys=y+a+y+60—(1+3d)—(1+4d)=0,  T.e.
Yatyr=yatys.

6) yo=y1td(n=1); yns=y1+d(N=6); yn1=y1+d(n+9); yns=yi+d(n+4);
CIHENOBATENbHO, Vo stynio Vi dmes=y1+d(=6)+y+d(n+9)——d(n-1)51—
d(n+4)= =d(n—6-+H+9-+1n-4)=0, T.€. Y5 Vn+10=VnHVn+s-

443.
X=X +d(m=1); X;=% +d(n—1).

XX =Xe+d(M-1)x-d(n-1)=dm-dn=d(m-n), 0 ="
m-n

22



444,

a) ag=at17d 0 d = % --01.

6) a100:a10+9m:270+9063):0.
445.
3 2_9-8_1

a)a—g'a—g'd—a—a————————'
T3 T4 3T 12 12

_2a;+d(n-1 -
5 ;
2%+ (10-1) 443
Sie i 10=3_4 10167005 _45 .
2 2 12 12
6) a=+3; a=12 ; d=ar-a= 12 —/3=24/3 -3 =43

= 2a; +d(n-1) .

S

2
S 23+ \/2§(10‘1) 10= 243 sz N 10=114/35=55 /3 ;

446.

2a; +d(n-1) .

a) a;=2; ay=6; d=a,a,=6-2=4; S= > ; 198=2+

202+ 4(50-1)

+4(n-1); n=50; S~ -50=5000;

2a, +d(n-1
6) a=95 a,=85 d=a,a,=85-955-=_10; §=-L 4D

2
—-155=95-10¢-1); n=26; S,¢= %ID5+0(26—1) .26=—780.
447,
Iycts O — Beplumna, Aj, ..., Ajp — Ha ONHON CTOpPOHE yrJja

(AA1=a) By, ... Byx — Ha apyroii cropone yria AOAB~AOA;B;.

3Ha4ur, m = % =k; AkBk:kAlBl; A1Brii—AB=AB;.
AB;, OA,
Cﬂeﬂ,OBaTeﬂbHO, JJIMHbL OTPE3KOB ABJIAKOTCA YJaCHaMu

apu(pUMETHIEeCKOH TPOTPECCUU C TIEPBBIM YJIEHOM &;=3 M Pa3HOCTHIO

23



d=a,=3, a cyMMa ux JUTHH paBHa

2a, +d(12-1
=" 2( ) -12=2[3+3ﬂ1-12=63(2+11):18-13:234 oM;

448.
a) ay=a;+d(n-1)=a;+11(-0,4); 2,4a—4.4; 2,=6,8

2a, +d(n-1 -
sn:alf(n) - azzwuzze-g,zzsaz.

2a, +d(n-1) —70+5(n-1)

6) S= n=250; n=250; n~15n100=0;

15+ 25

D:(—15)2—4E|l[(]—100):625;n: ; =20 unu N=—5, He MOAXOAMT I10

CMBICTTY 3a/1auM 8,=8x0=ay+d(n—1)=—35+519=60.

a; +50
1 ‘n; 5050=@;+50)n. B Toxke Bpems

5) aza“Ta“-n; 2525=

a=a;+d(n-1); 50=al+% (n-1). Umeem cuctemy:

(M01-n
050=a,n+50n; h+50n =5050
P ! B 2

§0=a1+1n—1; g _101-n
2 2 %—

2
2

5050:1—gln —”? +50n; n-201+10100=0;  D=(-201f-
41110100=1;n= 20;11; =100 wmm n,=101; n;=100, alzé ; =101,
a1:0. + B i _ 29&

r) sn:% n —450:% -n; 900=301; n=30. a,=a,+d(n-1);
_29t =L 1q30-1): —20L =L 1004 —29-2gt ¢=—1.

272 27 2
449*,
2x, +1d

Xio=%1+9d; 1=x;+9d; S;&= 16; 4=(Z+15d)8. Ilonyuum

CUCTEMY:

24



0

(X +9d =1, X =1-9d, X = Q‘

Hhx, +30d =1 A(1-9d)+30d =1; %d 5’ 1
2

450.
+ -
a) d=1; S]:Wﬂ; HailineM KoauMuecTBO ABY3HAUHBIX

2[10+1(90-1)

uucel: 99=10+n-1;n=90; S= ‘90=4905.

2a, +d(n-1
6) d=1; 55%'”; Hafinem Kkonu4yecTBO ABY3HAYHBIX

2[100+1(900-1)

ancen: 999=100+n-1; N=900; Sy .900=494550.

451.
- . —5 a  —2100=o00. a= T8
a) a,=2n. 2n<200; n<100.a,=2; a;0=2-100=200; S;= 2 n;

(2+200 -100=10100.

Sio=

0) a,=2n-1. +1<150; 2=x151;n<75,5;n=75a,=1; a;s=2-75-1=149;
+

s=2 ;a“ n S’f’:w 75=5625.

B) 8;=102;a3:=198=,+33("+1); n=33; a,=3n.
_ (102+198
T2

-33=4950.

452*,

a) Uucna, He KpaTHble TpeM, umetoT Bua: b=1+3(+1) u ¢,=2+3([+
1). [Monyuum:

1) b<100; 1+3(-1x100; 3(-1)<99; n-1<33; n<34, Torma

+ —
S=S= 20+30-1 ‘n= 2+3(32 -33=(143-16)-33=49-33=1617;

2
98 2
2) €,<100; 2+30-1)<100; 3-1)<98; n-1<~~; n <32 +1. Torma:

+ - +
22 32(33 D 33-2 2[32-33:(2+3-16)-33:5033:1650;

3) S=1657+1650=3267.

25
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6) PaccmoTpum apudmernueckue mnporpeccunt a=51+(-1) u
b,=55+5f1), Torna uckomas cymma S=S,—S,,, Havigem Sy 1 Sy

1) a,=149; 149=51#-1;, n=149-50=99. Sm=Sgg=149+51-99=
=99100=9900.

2) b,=145 — Haubosblee 4ucI0, KpaTHOe 5 M MeHbiuee 150;
145=55+50-1); 145=55+6-5; 5=145-50=95; n=19;
Si=Si= 55+145-19:10019:1900.

3) =S, S$=9900-1900=8000.

453*.

a) a=1+(-1); sn:ZE”T“”_l)-n:g (N+1); 10 YCA0BHIO 580ui=S;
ToTaA S(1+

+(n—1)+1)=g (n+1); 5(n+1)=g (n+1); T.x. N+120; Toraa g =5, n=10.
Hckomoe uucio ap=a;=1+(11-1)=11.

6) [o ycnoBrmio ap41=S;; n+1=% (n+1); % =1; n=2; aHaja0ru4Ho az=3.

454*,

a=2; a,=5; d=ara,=3; a,=2+3(+1)=3-2. IIpu 3ameHe YETHbIX
4JIEHOB Ha MPOTUBOTIONOKHOE YHCIIO TTOCIIEIOBATENFHOCTE HMEET BH 3;
=5; 8; —=11; 14; #7;... llpu n=2K ee uneH X,;=—a,, npu N=2k+1 numeem
Xi=an; crenoBatenbHo, X=(—1)"' a,=(-1)"(3n-2). Cymma n uneHos
3TOM MOCJIEA0OBATEILHOCTH paBHa S XXt X ma—aytas—
—agt..+(-1J" a=(artagt...)—@x+agt...).

S0=S-S”, rae S’ — cymMMa HEUETHbIX YWIEHOB, S” — CyMMa YETHbIX
YJIEHOB.

[ocnenoBaTebHOCTh HEYETHBIX YIEHOB (8y): &) g, ...; Aoy, ... NE50,
T.e. 2k=1<50, &<51; k<25. 310 — apudmeTHUecKas MPOrpeccHs ¢ pa3Ho-
cTei0 2d: agk_l—ag(k_l)_1:a1+(2k—1—1)1—a1—(2(k—1)—2)1:(2k—2)d—(2k—4)d=
=2d. S= 23 +2d (24 25=(2+24-3)-25=1850.

[Moce0BaTeNBHOCTD Ay YETHBIX UIIEHOB (@,); ABJIETCA apupMeTH-
9eCKOM TIPOTPECCHel ¢ pasHOCThIO 20, W ¢ TepPBBIM YIICHOM, PaBHBIM 8y;

20h, +2d (24

2ks50, T.e. k<25. 5= 25=(5+3-24)-25=1925.

HWrak, nckomast cymma Sgp=1850-1925=-75.
26



455,

2 3 n +2+..4+N
XD3( D5( D..Dz(_l X © 142+, .|n_l_n n_—(n+1)
¢ 56 .0 X1+3+ A+2n l 2

(n +1) 1,.n n—-n?
2 L2, N 2
1+(2n- 1) 2 X :XZ“ 5N —y 2
2 X"

X2 D(4 D(6 DD(ZH B X2+4+...+2n _ (X2)1+2+...+n N

143+, +(2-1)=

6) X %2 ¢ [O..0K" - dF2FAn - L 2e.n
> +2+..+n n

— EL@ = ylF2+n — XE(nﬂ) ]
X

456*.

a) 4=8,2; a,=7,4; d=7,4-8,2=-0,8OnpenenumMm HOMEp MOCIEAHETO
MOJIOAKUTEIBHOTO WieHa mporpeccun: a,=a;+d(n-1)>0; 8,2+(-0,8)

1)>0; 8,2-0,8+0,8>0; 0,8<9; n<9:0,8; 9:0,8:92 :11,25;n<11% , T.€.

n<11. Urak, nocneaHuM mojoKUTEIbHbIM YI€HOM fBJsETCA a,. Toraa:
2a, +10d +

Sy=—% o 11= 28,2 210[0),2 -11=(8,2+1)11=101,2.

6) 8=—6,5; a;=—6; d=—6+6,5=0,5.0npeaeaum HOMEp MOCIEAHErO
OTPULATENILHOTO  ujieHa MocjeAoBarenbHocTH:  a,=a;+d(n-1)<0; —
6,5+0,56- —1x0; —6,5+0,5-0,50; 0,51<6,5+0,5; 0,5<7; n<14. Urak,
MOCJEIHUM OTPULATEbHBIM YJICHOM SBJAETCS 813 Toraa:

2a, +12d — +
S= 12 13= 6,5[2212@),5.]3:

= 1346 3. 13- 455,
2 2

457*,
g 2t

-10=(22,+9d)-5=100; 2a,+9d=20

%0=w-30:(2a1+29d)-15:900; 2a,+290=60. [lonyuum cuc-

TeMy:
[Pa, +9d =20 [Pa +9d=20 [Ra +9d =20 (& =1
pa, +20d =60 [R0d=40 =2 Hi=2

27



_ 28 +39d

0 -40=(2+239)-20=80-20=1600.

458.
2a, +19d
2) Si= 2 =X 20=(28,+19d)+10=1000; 2a,+19=100
23, +39d
=227 .40=(22,+39%)-20=10000; 22,+39%0=500. Iomyunm
cUCTEMY:

[Pa, +19d =100 [Pa, +19d =100 (B =140
tha, +30d =500’ (20d =400 =20
Bg=ar HA=—140+4920=140-6-840,

2a, +4d
6) S= alT 5=(a+2d)-5=0,5; a;+2d=0,1

2a, +14d
815: IT

Toraa.

8, +2d =01, [y +2d=01 (a=23
b, +7d=-54 bd=-55 =-11
Torna as;=a;+490=2,3+49(-1,1)=-51,6.
459,

a) a,=2n+1; a;=2-1+1=3;

. (a ;az) e 3F 22 +Dn _ 4n+2n®

-15=(a,+7d)-15=81; ay+7d=-5,4

=2n+n’.

_ 2

6) a,;=3-n; a,=3-1=2;5= AT %) ., 24370 | _5nn

2 2 2

460*.

S=n’-8n; a;=S=—7, T.k. $=S,1+a, To a =SS =n—8n—((n-1Y—
8(n—1))=n*-8n—(n"—2n+1-a+8)=2n-8=—6+2(—1). CaenoBarenbto (a,)
ABJISIETCS apu(MeTHIecKoil mporpeccueil. as=—6+24=2.

461*.

= 2a, +d(n—1)

2

[IpupaBHseM KO3(¢pUUMEHTHl OPU OAUHAKOBBIX CTEMEHsX N; IOJY-
UM

28

d d , d
n=a;n+— (n—-1)n=—n“+n(a;——).
) 2( n > (ay 2)



a) S,=—n2+3n=% n2+(a1—% )n. 0—2; a;+1=3,a,=2.

0), B), I') HE SABJAIOTCA apUPMETUUESCKUMU MPOrPECCUAMU, TAK KaK B
ux GopMysnax CyMMbl N 4WIEHOB OPUCYTCTBYET CllaraeéMoe, He 3aBucALlee
oT N.

462.
a) q:b_3:—£5:—§:_0’6; bZ:E:@:_l:SS;
b, 225 5 q -5

b= 2 = 71358 g1 peebyg=81 B 2Me—as 6.
- O 50

0) q:E:5_4:1,5; b3—b—4=§—24, b_b_3:ﬁ_16’
by q 15

b1:b_2:E_1%,

qg 15 3

463*.

a) YnXntl; Vne1=X%w1tl; Hailinem 3HameHaTenb reomeTpuyeckoi

n

Yar _ X tl_ x0Q +1

Yo o %tl xg"t+l
TEJBHO, (Y,) He SIBISETCSA TeOMETPUIECKON Nporpeccheit.

0) Vnim3Xy VYna1=3%y+1; Halimzem 3HaMeHaTeTh T€OMETPUUSCKOMN

Yn+1 _ 3Xn +1_ Xy +1

n 3X

pHrUeckoi nporpeccreit co 3HaMeHaTeseM d.

nporpeccun: — 3aBUCHT OT N, cjeao0Ba-

MPOrpeccuu: =0; 3Ha4uT (Yp) SABISETCA I'eOMET-

n Xn

B) yn:xﬁ; Vn+1= xﬁﬂ; Haiinem 3HamMeHaTenbp TeOMETPHYECKOU

2 2 2.2
TIPOrPECCHIL: Yoo _ Xow _ (09M)?* _ xig®™ g™,
: T2 P S ST ST M
yn Xn (qu ) qu q

3HauMT (Y,) SBJSIETCA TEOMETPUYECKOM Mporpeccueli co 3HaMeHaTeseM
2

qg-.
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Hakinem 3HameHaTeabp Te€OMETPHUYECKONU

1
) Yo=—; Y=
Xn

+1

Yn+1 Xn 1 . o
nporpeccun; ——=—— ="/ 3HauuT (Y,) SIBASETCS TEOMETPUUECKOM

Yn Xn+1

1
Nporpeccucu Co 3HaMCHATEIIEM — .

q
464,

[IycTh X3, Xp, X3 — apudMeTHIecKas MPOTPECCHsi, TOTAA Xo=X;+d,
Xg=X1+20=Xo+d. TIycTb X3, Xp, X3 — r€OMETpUUECKasA MPOrpeccus, Toraa

X=X X3 =X Xs, (Xat+d)?=xq(x+2d); X2 +2x,d+d?= X2 +2dx,; d*=0,

XX
d=0, 370 3HAYUT, YTO X1=X,=X3 — JIIOObIE YUKCIIA, HE PABHbIE HYJIIO.
465*.
a) Ilycts (b,) — reomerpuueckas nporpeccusi, Toraa b,=qb, s

—Ah - 2_ 212 _2 _ -
br.1=0bn; Torna by =q°by,=a"b, ; b, =qb,_ b=b,_; b,;.
b
=" = a 510 U O3HAUACT,
bn—l bn
uto (b,) — reomerpuyeckas nOporpeccusi.
466.
a) Halinem 3HaMeHaTellb TEOMETPHUECKON TMOCIEA0BATENBHOCTH:
+1
X, +1_2"
X 2"
rpeccueii co 3HameHareseM g=2.
0) Haiimem 3HaMeHATENb TEOMETPHUECKON TOCIEAOBATENBHOCTH:

x,+1_ 3"t 1 1
=== Xu= 5 Xp, CJENOBATENbHO, (X,) ABJSETCA T€OMETpPHU-

X 3" 3

6) Mycts b?=b,_, b,,,, Torma

=2; cneaoBaTellbHO, (X,) ABJIAETCA IeOMeTpPUUYECKON mpo-

1
4YEeCKOM nporpeccueii co 3HameHareseM g= 3

B) Haiinem 3HaMeHaTe b TeOMETPUUYECKON MOCAEA0BATEIbLHOCTH:

X, +1_(n+1)% _n?+2n+1
X n2 n?

TEOMETPpHUICCKAA NPOrpeCCus.

— 3aBMCHT OT N, CJI€J0BATENbHO, (X,) HE

30



467.

1 57
243 F2’_ 1 _1
by b 230RH TR 1 1
Vo B e Tan T P 2 18

6) by=byg™; be= \E Eﬁ— \/3)5_1 = % = 36@ =12/6 .

468.

by _ 50 _ 1 1 1
bs=135;be=— ; be=bsq; q'= =2 = ——— = =2 ==
5 bo= bgqu53m3581q =3

1 1 1
1 =—; bs=135 = =45;b,=45 = =15;bg=15 = =5.
)a 3 3 b; 3 3 3

1 1 1 1
2) g=——; be=135(—=)=-45;b,=—45(— = )=15; bg=15(— = )=-5.
)a 3 5 ( 3) b, ( 3) 3 ( 3)

469.

b.=b.0™™; bri=b:q". Pacemotpum pashocts: by —b,=b,q™(g-1)>0;
a) b;>0, g>1; cnenoBarenbHO, by 1>b,.

6) b;>0, 0<g<1; cnenoBarenbHo, Dhi1<b,.

B) b;<0, g>1; cnenoBatenibHo, Dhy1<b,.

r) b;<0, 0<g<1; crenorarensHo, by>b;.

470.
—_ 1. - . - 2. — 4, — 5
a) a=aqq"; &=a0; a=aq; as=au] ; = -
ag-a a0 aq'= a2 °—a? q°=0. CeoBaTenbHO, 8,36=a33s.
- 1. — n—4., - 7. — 4
6) a=ag"; ans=ayd" s Ang=aud" s Bnss=aud”
alq”_A-alq””—alq"_l-alq"M— aZq™™~aZ "™%0; cnenoBatenbHO, A,

3An+8=Anan+5
471.

._O'

b.=b.q™"; by=b,q™"; PaccmoTpum oTHOLIEHNE

b, _ _
b_ =q™*

blq mt

D=g™™ cnenosarensro, by=bg"™

31



472*.

s 1

x(q" -1)

S L A 201 = (-=)=x ———1
S 4-1 3" _17 ) a( )i
L6133 61a3° 24427 _ . Xn=X=27'B-EH4 1
"o 1+35 1+3° 244 TN 3 3
0) S=x1 q" _11; Hcxons u3 yCaoBus, 3aIAIIEM CUCTEMY
q_
8q-1
-1 %5 a-- o1 Jasi m=2
n-1 -
=8 =4
%8=11q ‘1; Eq“—& « o
i) -
1 n1 1 \3) - 21 1 1
B) X; ] S’]:qu _ =— 2 3 3 -_— == _H _1El
2 q-1 2 -3 64 3 20 F
_1\ _q\n
—@:(1) -1; i=(1) : i>0 O n — werno O (-1)=1
64 2" 64 2"
11 1 15" 1 1
-1 1 ;n:6_ —=y.= — - =
1 64 2 X”Xazgzm 2% 64
1 3 3M8-
D q=ya; 5ol =X _18BEEox . oo p ) 308X
q-1 J3-1 J3-1
(26+/3 +24)(+3-1)=318-x;; 263424 /3 -264/3 —24-318=x,;
n-1
x=2/3; %=x, g™ 1843 =24/3 (4/3)"% 9=9 4 ; n=5.
473*,
X=S=Shu; (5" 1)— (5"Fl 1)== (5"—5“):%-5*1-4=3-5H.

CnenoBatenibHo, (X,) ABAsETCS FeOMeTpl/llieCKOﬁ nporpeccueit ¢ ;=3 u

g=5.
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474,

5 5
. g°-1_ 11 Eg 01 Eg -1_
=b === =
"1 64 Slséblqlblq_l
b 1 1 _s 1l s 11 64_ 64
=— =i E S = =32,
q—1(q )qs_, y Ve 2 11 2
slb—swqi(qls )= g1 S (32 S
11
=1664-— =1611=176.
64
475.
q"-1 __x>-1
a) g=X; S=b, 1.% 1
q -1 -x"-1_x"+1
0) g=—X; T S= = .
) =X S=b, 1 y S 1 <ol
476.
1
a) o= 2 :u; S bl 2 \/_E
1 2 a-1 2- \/_
2-42
= 2 = 2 = 1 _\/E-i-l \/§+1
2-V2)W2) 2J2-2 J2-1 2-1
2-42
0) o= ;
2+42
_ b H_2-42F 2+J2 _2/2+2_J2+1
s =1:0- = = = .
q-1 242 22 22 2
477.
. 1 1 b, 1
b,=1; b,=sin30==;0==; S —— = =2.
a) by L=SIN 5 q > q-1 _%
33
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6) b=1; b2=—c0330=—£; q=—£; S by = ! = 2 =
2 2 q-1 1+£ 2+4/3
2

:2(2;@:2 2—\/5
(2++/3)(2-43) 9.

478*,
0=—, cJIemoBaTEIbLHO, TEOMETPUUECKasT POTPecchs — OCCKOHEUHO
yObiBaroLLas, S= ——

q- -1’

b b=t 4 5=15,
3

a) 4,5=
2
1-3
15
15 .1

5 5 5
0) bs==; bs=qby; by=—=-
) bs 3b3q 1 3o 4 1_§

479.
b,=18; S=81; S:&; b,=b,q; b1=&; S
1-q q ql-a)

=2, 9¢%-9q+2=0; D=(-9)*-40812=9;

18_2.
EA
_19+3 2 19-3 1
g T3 ¥ e T3
2 2 1
1) Tpu g=—, bs=b,0=18 3 =12. 2)Mpug= 3’ by=b,q=18 — =
480.
a) 2,01(06)=2,01+0,00,(06); 0,(06)=0,06+0,0006+... — reomeTpu-
006 2
099 33’

yeckas nporpeccust; Hatimem ee cymmy: g=0,01, ¢|=<1; SS—=—

2
660

2,01(06)=2+—
100 3300
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6) 5,25(21)=5,25+0,00,(21); 0,(21)=0,21+0,0021... -FeoMeTpue-

ckas nporpeccusi; Haiinem ee cymmy: 0=0,01, ¢j<1; 8—0—21—1

099 33

5,25(21)=5+2> + __=5208
100 3300 825
B) 0,00(1)=0,0D,(1); 0,(1)=0,1+0,01+... —reOMeprmecxaﬂ npo-

01 _ 1
eccust; Hatinem ee cymm 0,1, fi|=<1; S=—= 0,00(1)=——
rp ymmy: 0=0,1, ¢ 09 9’ (1 ) 900

r) 0,28(30)=0,28+0,00,(30); 0,(30)=0,30+0,0030+... — reomerpu-

veckas nporpeccusa; Haiinem ee cymmy: o= %) =0,01, ¢<1;
_030_10 £ 0.28(3 O) 10 _924+10_ 934 _ 467 '
099 33’ 100 3300 3300 3300 1650
481.
Paguycst  xpyroB — reomerpuueckas mporpeccusa (R, co

1
3HameHareneM 0= — <l u R;=R; cTopoHbl kBaapaToB — reomerpuue-
2

ckas mporpeccus (&,) co 3HameHateeM = 1 <lu a1=R\/§ .

V2
a) JlnuHbl OKpy:kHOCTel | =2TR, 06pa3yloT reOMeTpUYECcKy0 Mpo-
1
IPECCUI0 co 3HaMeHaTesIeM =—;
V2
S sz __2TRY2 =2TR(2++/2).
-1 y2-1
J2

6) [Mnowaau kpyros S=21R, o6pa3yIOT FCOMCTpId‘iGCKyIO nporpec-

CHUIO CO 3HaMeHaTeseM g= Efg S— =2TR?.

B) ITeprMeTph!l kKBagpaToB P,=4a, 06pa3y}0T TEOMETPUUYECKYIO IIPO-

1 __4RJ2 _ ®8R _eR(1+42).

NN e
J2 1- J2-1

rpeccuro CO 3HameHareieM g—=
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r) Ilnowaau kBanpatos S=a’ 00pa3yloT reoMeTpUYEcKyl Mpo-

11'

2R2 2
TPECCHIO CO 3HaMeHaTesaeM 0= S— =4R

482*.

JAuHBI CTOPOH TPEYrOJIbHUKA SIBJSIFOTCS YIEHAMU [€OMETPUUYECKON
1
Tporpeccuy (&,) CO 3HamMeHareseM > <1 u ay=a. Paauycel oxpyxHOCTEH

SIBISIFOTCSL YWICHAMM FeOMETPUYecKoil nporpeccuu (In) €O 3HAMEHATEIEM

l <lmu r= i X
2 23
a) IlepumeTpbl TPEYronbHUKOB Pn=3a, 00pazylOT reoMeTpUYECKYIO
1 3a _3a
[POrPECCUI0 CO 3HAMEHaTe eM g= > P S 1" =1 =6a.
2 2

2
6) [Mnomany TpeyroabHUKOB S=

00pa3yloT reOMeTPHIECKYIO

a’y3_.V3
4@ 3
B) JlnuHbl OKpykHOCTe# |,=2TT, 06pa3yloT reoMeTpUYECKYIO Opo-
2ma _ 2ma/3
23l 3
r) [Tnowaau Kpyros SFW‘,, 00pa3yloT reoMeTpUYECKylo mporpec-

m? m?

1S
2@9

Nporpeccuro €O 3HaMe€HaTeJIeM q_

1
[PECCUI0 CO 3HAMEHATENEM q— — S—

CHUIO CO 3HaAMCHATC/IEM q— —
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483.
a) Dp=R {yHKuMA YeTHA, TaK KaK CUMMETPUYHA OTHOCUTENLHO O 1
= . 4__4
p(x)=p(=x): (=x)"=x".
0) Dy=R tyHKuMs ABNAETCA YETHOM, T.K. OHA CUMMETPHUYHA OTHOCUTEIb-
1O 0 1 p(—x)=—3(=)°=—3=p().
B) Dy=R (yHKuMA ABNAETCA UETHOM, T.K. OHA CHIMMETPUYHA OTHOCH-

1 1
TeabHO 0 U p(x)= = =p(X).
P T e

X= +

484.

a) Dg=R (byHKuMA ABNAETCA HEYETHOM, TaK KAK CUMMETPUYHA OTHO-
cutenbho 0 1 g(—x)=(—x)*=—="=—g(x).

0) Dg=R ¢dyHKIMs ABNAETCA HEUETHOM, TAK KAK CHMMETPUYHA OTHO-
cuterbHO 0 1 g(—x)=—4(=) =4’ =—(—4*) =—g(x).

B) Ob6nacts onpeaenedus Dg=(—o; 0)I(0;+w0) dynkuus spnsercs
HEUYeTHOW, Tak  Kak  CUMMETpU4Ha  oTHocutesbHo 0 U

12 12_
W__?__g(x).

r) Dy R dyHKIs ABIeTCA HEUETHOMN, TAK KaK CHMMETPUYHA OTHO-
curenbHo 0 1 g(—x)=—xx[F—=xk(=—g(x).

485.

a) DFR  —  cummerpuuHa ortHocutenmbHo 0w f(X)=
=3x"—x?+5=3(=)"*—(—x)?+5=f(~x), 3Hauurt, f(X) — yerHas.

6) D=R — cummeTpuuna oTHOCHTETbHO 0 1 f(—x)=(=x) +2(=x)=
= '-2=—(x"-2x°)=—f(), cnerosarenbuo, f(X)— HeueTHas.

B) f(—X)=5(—X)—1=—5x~1, 3HaumT, He OyneT HM HEUCTHOM, HU YETHOU
(yHKIHCH,

0 f(=X)=(X)*+(-X)+12C-x+12f(x) w Zzf(X), cnemoBaTeh-
HO, f(X)—He sBisieTCA HU YETHOMW, HU HEUCTHOM.

1) Di=(—0; 0)1(0;+00) — hyHKUMS CUMMETPUYHA OTHOCUTENBHO 0 U

f(—x)= - 51 =- X5]; =—f(x), cnenosatenapno f(X) — HeueTHas
x>+ X X
(QYHKITHASL,
€) D—cummerpuuna otHocutensHo 0 u f(—x)=(-x=3)*+(-x+3)’=
=(x+3)*+(x=3)?=f(X), 3Hauwur, f(X)—uerHas dyHKLwsL.

486.

9(=0)=
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a) Dg=R — rpadux dynkuuu cummerpuueH oTHocutebHo 0 u g(—
x)=5(-X)*=-5x*=—g(X), 3uaunt, g(X)—HeueTHas (yHKLISL,

6) g(—x)=—(—x)+5=x+5£0(X) u dynxuus g(-x)Z—g(x), caeaosareb-
HO g(X)—He SIBJISETCS HU YeTHOM, HU HEUSTHOM (pyHKLMEH.

B) Dg=(—0;—1)d(-1; 0)J(0; 1)J(1;+w) — nanuasn ¢yHkuua cum-

8
(x)*-1 x*-1

MeTpuuHa oTHOocuTeNbHO O u g(—x)= , ClleJ0BaTeb-

HO, §(X) — 4eTHas QYHKLHA.
r) g(=)=(-x-2)*=(x+2Y2g(x) u g(-X)Zg(-X), cremoBaTempHo, g(X)
— He fABJSETCA HU YeTHON, HU HEeUETHOH (PYyHKLIMEH.

487.
a) 0)

488.

a) Tak kak rpauk 4eTHONW (PyHKUUU CUMMETPUYEH OTHOCUTENILHO
oc Oy, To QyHKUUS HA MPOMEXKYTKe (—00; 0) MPUHUMAET OTPULIATENb-
HbIe 3HAUYEHMS.

6) Tak kax rpaduk HedeTHOH (PYHKIMN CUMMETPUUYEH OTHOCHTEIb-
HO Hayana KOOpPAUHAT, TO QYHKUUS He NpoMexKyTke (—oo; 0) npuHUMaeT
[OJIOKUTENbHBIE 3HAUCHHUSL.

489.

a) Hombs ¢yskwm npu x=—1,5; 1,5;
[onoxuTenbHbIC 3HAUCHNUA (HYHKIINT
npu x(-1,5; 1,5);

OtpuuaresbHble 3HaueHus (GyHKuMK
mpu X([-2; —=1,5)1(1,5; 2].




. 0) OyHkus oOpamaeTcs B HOJIb TPH
I". | x=-1,5; 1,5;
:- OtpuuarenbHbie 3Ha4eHUA (PYHKLUU

I',-: 1 £ npu XJ(-1,5; 0X1(1,5; 2J;
' ' TToNOKNTENLHBIE 3HAUEHUS (DYHKLIMS
=1 npunuMaer npu XO[-2; -1,5)7(0;
1,5).
490.
2 6a°b° Ba’b® _ 6B(b°b°)(a%a’) _ 48a%h"° _ 3ab
(2a%°%)" 24 2812 162012 :
(-3x2y)* (25x3y° _ (_ 3)4 xByA |:‘1.,_5)(3)/6 Xllle o,
(15x°y%)?2 225a0y8 X10y8
491.
18°=(23%)°=2°3"=2°3°3* 12=(2’3)°=2"3°=2'2°3" rTax «Kax

3'=81 u2'=128, 81<128r0 18°<12.

54'=(3%2)*=3"2'=3"12"3?, 36 (3%2%)°=3"2"=3"2"12% rak Kak
3%=9 n 2°=64, 9<64 ;0 54<36".

45°=(3B)’=3"1°, 6'=(32)'=3'2'=3°B2";
Tak Kak 5°=125 n 3[2'=384, 125<3840 45°<6’.

492.
20x+7y =5, 020x+ 7y= 5
a
%5x—4y =50, Eﬁly =15x-50
20x 4 JAX=50) _g g0x+7(15< 50= 20
0, _15x-50, E 15XT50,
0 4
EBOX +105 - 350= 20, £185x= 370
0 _15x=50, é’ 15x - 50
B 4
H x=2 Ox =2,
15[2-5C 0
o= y=-s
5) EB(X“LY)—WX— V=8
OXX=y) +2x+ ) =1



[Bx + 6y—10x+ 10y= 8 - 4x+16y =8, Ay-x=2,

BSx—5y+ 2x+2y=1 B 7x-3y=1 %x—f&y: i
0 x=4y-2 0 x=4y-2 [X=4y-2,
0
%7(4y—2)—3y=1 %8y—14—3y=1 025y = 15
=4 -2 =2,
o 3 g 5
O y=3. 3
O 5’ E'y 5
493

-2x+10 16 —2x+10 16
+ +1= +
x? -10x+25 3x-15 (x-5)2 3(x—5)
_3(—2x+10)+16(x—5)+3(x—5) _

3(x-5)?
_ —6x+30+16x—80+3(x2 -10x+ 25) _ 3x*-20x+25,
3(x-5)? 3(x-5)?

Pemnm ypaBHeHnE 3)(2—20X+25=0;
D=207-4[3125=100;

_20+4100 _, _20-4100 10 _5

Xg = ——————=bum = —————=—=—;
6 6 6 3
3x2—20x+25:3§< - g @x -5)= (3x-5) (x-5)
3x* -20x+25 _ (x-5)3x~5) _ 3x-5
3(x—5)2 3(x—5)2 3(x—5)
5) 3y+18 +15y+57_2: 3y+18+15y+57_2:

y2+2y+36 Ty+42 (y+6)2 7(y+6)
_ 7(3y+18) + (15y +57)(y + 6) - 27(y +6)*

7(y+6)?
_(y+6)(21+15y+57-14y-84) y-6 _ y-6
7(y+6)2 7(y+6) Ty+42’

494,



Ipu x=3 y(3)=3* - Gonbwe nyms; npu x=0 y(0)=0°=0; y(-
5)=(-5)*® - Gonblue Hyms.

495.

[pu x=-9 y(-9)=(-9)* - memubme wuyms; npu x=7 y(0)=0"=0;
y(7)=7"- 6onbire Hys.

496.

®ynkups f(X)=x*° — Bospacraer Ha npomexyTtke (0;+00) 1 yObiBaeT
Ha npoMexyTke (—oo; 0).

a) Tak kak 0<3,7<4,2, 1o f(3,7) <(4,2).

0) Tax kak —6,5<-5,2<0, to f(—6,5)>f(-5,2).

B) f(X) — wuernas d¢ynkums, sHauut, f(=7)=f(7). 0<6<7,
cnenoBarenbHo, f(6) <f(7)=f(-7).

r) f(X) — uerHas dynxums, 3Hauut, f(—28)=f(28). 0<28<31 cneno-
BatenbHO, f(—28)=f(28) <f(31).

497.

Oynkuus g(X)=x>> — Bo3pacTaeT Ha MPOMeEKYTKe (—00;+00).

a)Tax xak 8,9>7,6, To ¢(8,9)>9(7,6).

0) Tax kak —4,6>5,7, To g(—4,6)>g(-5,7).

B) Tak kak —10>7, To g(=10)>g(7).

r) Tak kak —63<63, To g(—63)<g(63).

498.

®ynkuus Y(X)=xX* — Bospacraer Ha npomexyTke (0;+00) 1 yObiBaeT
Ha IpoMexyTke (—oo; 0).

a) Tak kak 0<1,2<1,5, To 1,2%1,5".

6) Tax kak 0<0,7<0,8, T0 0,7%<0,8".

B) Tak xak 0<0,9<l, To 0,9%<1%=1.

r) Tak kak —3,4<—3,29, to (-3,4)*>(-3,2f.

1) Pynkumsa Y(X)=X° — BO3pacTaeT Ha TMPOMexKyTke (—oo;+00); Tak
Kkak 0,3<0,80 0,3<0,8.

¢) Oyukms Y(X)=X — BO3pAcTaeT Ha MPOMEKYTKe (—oo;+0o);
_l<_l[| B—lé<8—l .
3 4 030 040
4909.
5
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a) OyHKuMs Y=X BO3PacTaeT Ha MPOMEKYTKE (—00;+00); TaK Kak 5,7
>5.4, 10 5,7°>5 4.

6) DyHKuMsa Y=X BO3PACTAET HA MPOMEKYTKE (—00;+00); TaK KaK —
4,1>42, 10 (-4,1>(-4,2).

B) ®ynkumsa y=X° BO3pacTaeT Ha NPOMEKYTKE (—00;+00); TaK KaK
0,8>(1,3), To 0,8*>(-1,3)".

r) ®yukuma y=X° Bospactaer Ha mpomexyrtke (0;+o); Tak Kak
0<1,6<1,8, 10 1,6°<1,8.

1) OyHKIa y=X° yObIBaeT HA NPOMERyTKe (—o0; 0); Tak Kak —5,3<—
4,2<0, o (-5,30>(-4,2).

¢) Oyuxkumsa y=x° Bo3pacTaer Ha mpomexytke (0;+00); TaK Kak
0<2,14.1, 10 2,1°%<3,2°.

500.

243=3, 3uauurt, rpaduk GyHKIAN Y=X° MPOXOTUT 4ePe3 TOUKY A;
243#(-3)°, 3Hauut, rpaduk GyHKUHM Y=XC He MPOXOUT uepes B;
3125=5, 3nauur, rpaduk dysxumun y=xX° npoxoaut uepe3 C.

501.

128=2, crenoBatensHo, Touka A NPHHALIEKUT rpaduKy (yHKIAN
y=X3

-128=(2)", cnenoparensHo, Touka B npuHaamexur rpaduxy
¢byHKUUU y=x7;

2187%(-3)’, cnenoBatenbHo, Touka C He NPUHAMIEKHT rpaduKy
dyHKIn y=X'.

502.

a) y=0,72=0,19;

6) y=2,6~118,81;

B) y=(-3,4F=-454,35.

503.
a) 0)



'L

504.

a) 40 — ueTHOE UWCNO, CEAOBATENbHO, rpaduk dyHkimn y=x"°
pacnoioxeH B 1 u 11 yeTBepTsx.

6) 123 — HeueTHOe 4KCII0, CeN0BATEIbHO, rpaduK GyHKIUH Y=X2°
pacnoaosxeH B I u III uerBepTsx.

505.

a) 2 peuieHus;
6) 1 peweHue;
B) HET peLIeHui;
r) 1 peweHue.

506.

a) Ecm y=5, 10 X ==1,5;%, =1,5.
6) Ecnu y=3,5, To X;=—1,4; %, =1,4.
B) Ecim y=8, To X;=—1,7; %, =1,7.

507.
a) X;=—1,55; nnm x=1,55.



6) X1=_1,7 WA X=1,7.

508.

a) I} Crpoum rpagux ¢GyHKUUU
Y=,
| x|-2|-1]of1] 2]
lyl-8[-1]of1] 8]

2) Crpoum rpadux ¢GyHKUUU
y=2 — mpsmas, napauiensHas O,
u poxosmas uepes (0,2).

3) Haxoamm TouUKy mepecede-
HUS.

6) 1) Ctpoum rpa¢uk GyHKINHA
=
2) Crpoum Tpaduk GyHKIUH
y=4-npsamas, napainenbHas O, u
npoxoasawas uepes (0,4).

3) Haxonum Touky nepeceueHus.

B) 1) Ctpoum rpadux dyHxuun y=x'.

2) Ctpoum rpaduk GyHKIMH Y=—5— mpsimasi, napaiensHas O, 1
npoxomasmas gepe3 (0; 5).

3) Haxoaum TOUKY mepeceyeHus..

(a)=1,3. 6)=1,6. B)=—1,7).

509.

Oynkius y=x Bo3pactaet Ha (0;+00)

x=1001>2, >10, >1%100, >16=10001 y(1001) >2, >1¢, >10"*=
=10C, >10*=1000.

510.

DOyHKUIUSA y:X5 BO3PACTAET HA MPOMEXKYTKE (—00;+00);

Tak kak x=—11<-10, <3, To y(-11)<(-3§, <(-10¥;

npn x=—1F; y(X)=y(-10)=(-10)*=—10<-10".

511.

f(1)=13=1; f(0)=0°=0; f(2)=2°=8; f(3)=3*=27;

SM-f0)=1-0=1;

S2)-f1)=8-1=T,

f(3)-f(2)=27-8=19;

8



f(1)—F(0)<f(2)~f(1)<f(3)~F(2).
512.

M=pV, rae p — MmIoTHOCTh, V — 00b-
em. Ecnu X — miuna pebpa, To V=X, ciie-
JOBATEJIbHO, m:p)(3 . Tak kax mpu Xx=10 cm
m=700 r, To 700=p0% p=0,7 (r/cad).
CnepnosarensHo, M=0, 7.

[octpoum rpaduk 3Toit 3aBUCUMOCTHU:
| x|o]a|2]3]4]S5]
| m| o0]0,7] 56| 18,9 44,B 87)5

[o cmeicy 3amaun X=0.

Ecmu x=2, To NE5,6;

ecau X=5, To m=87,5;

ecau 30, to X=3,5;

513.

2) Crpoum rpaduk  QyHKUIMH
y=x+1— npamas.

Touku nepeceueHus: X1:$;4
x~1,4:
|X|0|2| X§=—1,4
Ty | 1] 3|
6) 1) CTpOl/IM I'pa(l)l/ll( q)yHKU.I/H/I y:X3
2) Crpoum rpaduk ybKi
y=2X—TpsmMas. Touku x;=1,6:%~—0,6;%=—1,2 MepecedeHns:
| x | o] 2|
Ty | o] 4|

B) 1) Ctpoum rpadux dyHxuun y=x'.
2) Ctpoum rpaduk GpyHKIUN y=2X+1 — npsmasi.

i3-saebalo.ru BT L pee!
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< [X

514.

. _ c
e co=cig” =g Clzq_s =

E(\/—)L 1@ E(\/_)l @‘E’ﬂ)_ 37—1+(3"—1)\F3_
R B 2 -
=1093+3644/3 .

515.

1) y=x"*-x0 Dy=R — QyHKIMsA cuMMETPHYHA OTHOCUTESIBHO HYJIs
1 Y(—X)=(=X)"2=(-X)°=x"*-x®=y(X) — uerHas byHKuUS.

2) y=xX*-x°0] Dy=R — cumMMeTpuyHa OTHOCHTENLHO HyIs WU
Y(=X)=(=X) "= (=X)°=(-X)*=(—X)*=—x*+x°=—(x’-X°) — HeuerHas PyHKuM.

3) y=x 5 Y(—X)=(—X) "= (—X)°=x%4xC 2y(X) Z—y(X)— HE ueTHas,
HY HeueTHas yHKLHS.

4) y= % O Dy=R — cuMMETpPUYHA OTHOCUTEJILHO HYJIA U
X'+ x°+1
y(=x) = X =- X =—y(X) — HedeTHad (yHK-
() +(=02+1 x*+x*+1
AL
516.

N N y? +6y 6+y_1-y.  y(y+o)d+y) _
1+y y> -1 1+y 1+y (y D(y+1(6+y)
1oy, y _-y?+2y-l4y+y?  3y-1
1+y y-1 y?-1 y2-1

10



5 4x> —49, 1 2x+7 _ Qx-T)x+7) _
2x+5  4x®+14x 4x%>-10 (2x+5)2x(2x+7)
O 2x+7  _ (2x=5)(2x=T)=(Q2x+T)(2x+5) _
2x(2x-5) 2x(4x? -25) )

_ 4x% —14x-10x +35-4x* ~10x —14x - 35 _
- 2x(4x2 - 25) -
_ —48x __ 24
C2x(4x?-25)  4x2-25

517.

V144 =12, 3Hauut, TOouka A — NOPUHATJSKUT rpaduky QyHKUUU

y=vx.

V169 £ —13, 3HagnT, Touka B — He NpUHATIESKUT rpaduKy (PpyHK-

i y=/X .
—-1000D,=[0;+0), 3Haumut, Touka C — HE NPUHAIIEKHUT TpaduKy

¢byHKUUYU Y= \/; .
518.

1 T 1 1
a)EZOI/I %@ —¥—1_6,

6) 320 u 3°=27;
B) Tak kak —2<0, To He sBnseTCS ApUYMETUISCKIM KOPHEM.
r) 0,120, no 0,1°20,0001.

5109.
a) 1920 n 19°=361;
6) 720 u 7°=343;

B) —>On Bj—'g————
20

2% 64
5
_>0 u ng 25 = :
BO 3 343
m) 120 u 1°=1;
e) 0=0 u 0'=0;

11



%) 2-~/320 u (2—J§)2 =2 -4f3+3= 7- 4 3
3) /5 =220 u (/5 - 2)’=5-4/5 +4=9-45 .
520.

a) ¥16=12* =2.

6) ¥32=%2° =

B) ¥1=1.

/ F L.t
3 2
1 81 [3* 3
45— =4 — =4|— =—
M {°16 \/; |2 "2
3
6)33§:3£=33—=§.
V"8 V'8 \/23 2

x) 3~0,027=-3q027=-3/(0,3)° =-0,3.

3) 4/0,0625=%/(0,5)" = 0,5.
521.
a) ¥612=Y2° =2.

6) ¥1331=1 =11
B) §/0=0.
1) Y—128=-Y128=-2" =2.

4
ﬂ) 41_6:42_:2_
\'625 \/54 5

¢) §/0,00001=3/(01)° = 0,1.
4
)4/7__ /625 /54 _5_,2
3* 3 73
3)57@:5%3:53_:§.
Vis2 V32 V25 2

522.



Ky;

a) ¥6=1,7;
6) ¥-4=-1,6;

B) ¥-1=-1;
r) 32 =1,25.
523.

a) 2 =+1,2;
6) V5= +1,5;
B) VY8=+17.
524,

2/81=3, cnenosarensHo, Touka E He npuHamiexur rpaduxy;
4/81=3#-3, cnenosarensho, Touka F He npuHagnexut rpaduky;

—160D,=[0;+), cnenoBatenbHO, Touka K He IpUHAIIEKHT rpadu-

4/0,0001=0,1, cnenoBatenbHo, Touka L npuHannexut rpaduxy.

525.

Y8 =2, 3HAYWT, TOUKa A TPUHAISKUT rpaduKy;

3{/2_16 =6, 3HauNT, TOUKa B MPUHAIIEKUT TpaduKy;

Y27 =3 #—3, 3HauuT, Touka C He OPUHAIEKUT rpaduKy;
¥-125=-3/125=-5, 3naunr, Touxa D TIPUHAIIEKHUT TpaduKy.

526.

a) ¥1<335<¥8; 1<335<¥2* ; 1<335<2;

6) ¥8<3/20<3/27; 32° <320<3 0 2<¥20<3;
) ¥1<%0 <416 1<¥9 <¥2* 0 1< <2;

r) 416 <462 <4f81; -42* <457 <¥3* 0 2<4B2<3.
527.

a) N<¥x<¥8;:1<¥x<¥22 0 1<Yx <2

6) ¥-1<¥x<¥1; -1<Yx <1.

) ¥-27<¥x<¥0; -33¥ <x<00 -3<x<0.

i3-saebalo.ru BT L po
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528.
a) Yo<¥x<¥1 0 o=Yx<1.

6) Y1<¥x <481 0 1<¥x <¥3* 0 1<¥x <3,
B) 4256<4/x <4625 0 Y4* <4x<¥5* 0 a<¥x<5.

529.

a) N=3 —HeveTHOe [] BhIpaKeHNE UMEET CMBICIT;
6) N=7 — HeueTHOe [] BBIpa)KEHNE NMEET CMBICT;
B) N=4 —4eTrHoe [J BBIpakeHHE HE NMEET CMBICIIA;
r) N=5 — HeueTHOe [] BBIpa)KEHNE NMEET CMBICT;
1) N=8 —4erHoe [J BbIpa)keHNe HE NMEET CMBICIA;

e) (~7/>0 0 BbIpaXeHHe HMEET CMBICI.

530.

a) ¥-32=-332=-32° = 2.

6) ¥-1=-"41=-1.

) -2 481=-2¢/3* = 23=-5.

r) -4 27 =- 48/3° = -a3=-12.

n Y32+3Y-8=2-38=82° -2 =2-2=0.
¢) 4625-3/-125=4/5* +/5° =5+5=10.

k) 12-6 3/0,125=12-63/0,5° =12-6[0,5=12-3=9.
3) 1+10 4/0,0081=1+104/0,3" =1+100,3=1+3=4.
531.

a) %/? = —%/EL.

6) §/-17=-¥17.

B) l\]/—_ = —1\5.

r) Y-6= —%.

532.

a) ¥-125=-3125=-%5° = -5.
6 So=o0.

14



B) -5 316 =-5Y2* = -52=-10.
1) -3 =64 =30 3/4° )=-31-4)=12.

3
1) 3/—3g+1/2,2 =— /% +1,5:—3%+,l(1'5)2 :—g+1,5:0,
¢) 316 & 27=32" - 43 =3 -4B=6-12=-6.

r)
(2§/—_2)5 = EﬁS—\/_z)S = 21f- 2/_2)5 - —32[@g - —3202--64.
0

1) 9/2_6:(26)% =2

o) 2(-3)* = 243" :2[(84)% = 213=6.

) —@:—i/ﬁzﬁ/s_ﬁ:—(s‘"’% = s,
3 Y6a? =§6°f =5a° = (a6 = 4.

534.

a) (4/7)4 =

=

0Ood

[

DD@:I
I

4
H.
D_7'
U

15



O
[
o (#3)' = 2 9 1608
[
o (-32) = (P ) =27
[
o 97 AE
0o O

o 52 =5t-¥23)= i %@ﬁ: 52 = -52=-10.

)K)l\q’g {/2T 19510 _ 210)%:
5 427 =] = = f = s

535.

a) PaBencrBo BepHo npu ¢=0.
6) PaBeHctBO BepHO npu a<0.
B) PaBeHCTBO BepHO NpH JIFOOOM a.

536.
1
2 x=327 =33 =[Ff =3.
1
6) x=3-27 =27 = =-[°p =-3.

4/H4
B) x=+%16 =+y2* =+2.
r) Het pemennii, T.x. MpaBad 4acTb — YNCIO OTPALATENBHOE.

) x=37.
e) x=¥-7=-%7.

K) HeT pemennif, T.x. mpaBast 4acTb — YUCIIO OTPHLIATEIBHOE.

3) x=i§/ﬁ.

16



u) x=80=0.
K X=-8; x=¥-8=-=-"2 =2,

n) x=+81=+1.
M) X¥=-1 — ner pelleHuH, T.K. MpaBas 4acTb OTPULIATEILHOE UMC-
JIO.

537.

a) 16x*=1; x“:i; x1:4i:4i:1 WK
16 V16 V24 2
X2 :—4i :—4i:—1_
V16~ V22 2
1

6) %XS = —4:°=-32: x=8~32=-%32=-5/25 = —(25)5 -2

B) —0,01°=-10;x*=1000; x = 1000=310° =10.

r) 0,02x°=1,28; x°=64; X = \/6_4 =826 -9 win
xo=-8/64 =25 =—2.

) 0,3x%=2,4;x°=8; x =8 =%/2° =32,

e) 23y =—12§: x® =%=17; x, =817 wm x=-%17.

4 4
538.

a) x=%/8.

6) x=¥-5=-5.

B) x*=19; X, =419 wm x, =-419.

r) x'%=—6 — Her peleHHii, T.K. TpaBas YACTh — OTPULATEIBHOE
YUCIIO.

1) 0,03x%=-0,81;°=-27; x=-27 =327 =3 = 3.

17
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4
&  16x'=625: x4 =22 x1=4/@=45_4=§ -
16 16 \V2¢ 2
4
X2:—4%:—45_:—E_
\ 16 \/24 2
539

a) 1) I'padux dyukunn y=(x—2)° — napa6ona, y KOTOpOii BETBU Ha-
OpaBJieHbl BBEPX.

2) Y
| x| 2] o] 1] 2]
4_
Haiinem koopawHaTtel BepLIMHBL: s
b -4 . T
XK:—_:—_:Z' 1T )
3) 2a 20 ) X
Y,=2-42+4=0 (+2; O)}—

BepIIMHA rapadoJibl.

lyl ol al+f o

1, 0) 1) I"'pacpmk GbyHKIMU
y y=— X+5
2 __ 1> _
y= 2 X +5 — mapabomna, y KOTO-

POl BETBU HANPaBIEHbl BHU3.
2) HalineM KOOpIWHATbI BEPIIUHBI

b 0
| apabouibl: =——=——=0;
i < napabosibl X, 2 EL
2
¥s=9;
(0; 5) —BepiurHa napabosbi.
3) x|2]|3|]-2|0
y|3|1|3]|5
2

8) 1) Ipaduk dyuxuun y=2+5x — mapaboa, y KOTOpoif BETBH Ha-
TIpaBJIEHBI BBEPX.

18



¥4
2) Haiinem KOOpIWHATHI BEpPIIMHBI
napalobl:
b 5 5
:—_:—_:—_:—]’25;
YT n 4
i 5 5
: ro=220 o530
H 040 040
¥ _225_5(5__25_ .1
“ T-3 16 4 8 8
3) |x | 0] 1| -1]-25]|—eterpurouku crpoku cummerpuuno
| y | 0 | 5,5| 5,5| 0 | TaOJIMIHBIM OTHOCUTEIBHO TpsMOit x=—1,25.
540.
a) Pewunm ypasuenue x*+3v—10=0;
D=3°-40[(+10)=49;
X = _3+—\/E =2 UIn
2
X = LZ\/E =50 x*+3x—-10=(-2)(x+5);

X 8 _ 14 .
Xx-2 x+5 (x-2)(x+5)’
X(x+5) -8(x— 2 - 14

(x=2)(x+9
X2+5x—8x+16-14=0;x°~3x+2=0;
D=3*-421=9-8=1;

+ —_—
Xy :ﬂ' =2 wm X, =ﬂ =1. Ho x#2, 3naunt x=1.
2 2

=0; (x-2)(x+5)20;

6) Pewim ypasuenue 2y*+11y—21=0;
D=11*-412((-21)=289;

:—11+\/289:§ - :—11—\/289:_
4

Y1 2 "y, 7,

2y2+11y—21:2§/— gg(y+7):(2y—3)(y+7);

19



y 1 17
+ + =0
2y-3 y+7 (2y-3(y+7)
Y+ D)+ (2y= 3+ 17_ . o 3yye7)0;
2y-3(y+ 7
VA4 Ty+2y-3+17=0;y+9y+14=0;
D=9’-414=81-56=25;

Y1=L2\/£=_2 WA y2:—9—T\/2_5=_7‘ Ho y#-7, 3Haunt
y=-2.
541.
a-5 12a-61 a-5
D— T 3.8 2 -
a“-5a+25 a“+5 a®—-5a+25
_ 12a-61 _(a-5(a+5-(12a-61) _
(a+5)(a® - 5a + 25) (a+5)(a® - 5a + 25
_ a’-25-12a+61 _  a’-12a+36 _
(a+5)(a®-5a+25 (a+5)(a®-5a+25)
_ a’-25-12a+61 _  a’-12a+36 _
(a+5)(a®-5a+25 (a+5)(a’-5a+ 25
(a-6°  _(a-6f

" (a+5)(@*-5a+25 a*+5

(a-6)2 . 3a-18 _
(a+5)(a® -5a+25 2a’-10a+50
. (a-6f . 3a-é6)

" (a+5)a?-5a+25) 2a?-5a+25)
_ (a-6)% [2(a® - 5a + 25) _2@a-6) _2a-12
(a+5)(a’-5a+25[Ba-6) 3(@+5 3a+15

542.
a) Y8027 = Y8 27=32° 33® = 23=6.

6) 41600,0001= 4 163/ 0,000 %/2* #/01* =210,1=0,2.

20



8) 4/625016= 4 6254 16-45* {/2* = 52=10.
r) 40,0016381= 4 0,0016Y 81%/(0,2)' /3* =0,23=0,6.

5/ 5/45
)8 /243[-1— 5 /ﬂ 243 _N3 _3_35.
32 2
e) ¢ leant
729

8 f3232

325 33 5

3)5_7£_5_£3__5¢243 ks
32 32 %B2 g

x®) 3

543.
a)

570 =35 87 =4 e - P AT -

=52 2% = 25[8=200.

/ ,4/(7 72 49_161

£)3/0,21° 10 =§/0,2lo 510 = {022 ) d/fo?) =
= E(o,z 2)5§ Eﬁwz)sé; =0,2° [10° = 0,04[100=4.

r'@'z—'? 2.
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544,

2) 3/0,00875° =30,008%5° =3/(0.2f {/[5%) =0,25%=0,225=5.

,[0125 /0125 _ 05’ _05
NG

4 4
2 [{/81000031% _ 1/8100002 {/810000_ 430" _ 30 15

16 e 4 2
5 4/2_16:‘\‘/2?_“(2“)4 2t 167
38

0)

=0125.

& gy & 99
545.
2) Y241 = Y83 =827 = Y8 327 =V2* &/3* =2B=6.
6)3/48M162=%62BBL=Y2BR° 23 =33 2° =

=8/35 §/2° =3m=.

3)41_25:4\/625:454:5.
V02
16 _ 416 y2*

4 = = =— =4.
" {00625 400625 Jos' 05

546.
a) Y7545 = 5B BBEB5B =33 B° =3 @f5° =3m=15.

22




6)45a24=43mBRR2ERB =2 3 =42 4z =23=6

ﬂza =3 =
B)31/0’25 Y216 \/g 6.

547.

a) Yada=Yam =416=42" =
6)31353/25 =3135025 =35B3BB 65 =¥ ¥z = 53=15.
02572 87 =325 7R =325 75 = A7 =

=200=14.

F)@@le@z_ U510 22 15 = Y5222 = g2 (8212 =
:\/52 j/z2 =52 [2? = 25[% =100.

387 {la+ 37 =le—varJe+va7) = 3lar - (137f -
:mzi/_:i/_%s

%/_7+3[%/\/_ 3={17+3y17-3)=317-9=¥8=
=32 =2.
548.

)?:g:ﬁ:%:;{

2
o 33 o3 1 _f1_1
go6 V96 V32 V25 2°

256 258
' {128=1
) Y2500 2500 _ 425 4" -s.

23



549.

a) v2003/5 = /2005 = 4100 = vy10? =10.

6) Y323 827 = Y3238 27 = {2 BERS B° =
42 =42) 4t - 2 3= am=12,

V8 [8_ ~_
B)E—\/;—\/Z—Z.

r)ﬁ:i/z:i/z:4i:l_

Yag V48 Vie \|2¢ 2

550.

a) V2522 =+/52 a2 =52 G/a? =5a=5a.
6) Yo =38 b =322 Fo® = 2.

8) Y1c* =4B1d/c* =43 ¥c* =z

r) ¥32x1° =8/32(8/x° =§/2° i/(x2 = 2x2.
551.

a)\/9_:3\/;.
6) V120 =4 = A/ B.

B) V23® =5 b° = B/b.

1) Y24c® =32 c?)” :i/(zcz)3 3= 273 3

1) Y2500 =253 2 =3[5e®) r2c =5¢332¢ .

oY162° ={F ' 2 =YD 0 =Y A B = H B.

552.
a) 3\/5:\/9_[2:\/§.
6) 53/3=3/5° 3 =3/375.

1 /25 [32
25_:5_:5—:54,
B) \/; 3 8 \/_

24



r) a%=</¥§/§=45a4,TaKKaKa>O

) bQ/_=—§’/b_6@/_=—6 2b° , Tax kax b<0

¢) c3c? =0 B3¢ =Wadone =& .
553.

a)%=M=W%= Ac.

6) 327y =33°y =¥3° 3fy =3y .

B) V50X =~/2152 Ok [ = 4/ (5x)? [2x =/ (5x)? /2x = 5x/2x .
r)@f{/ﬁ:@ﬂ%—:—aﬁ/@.
554,

a) 2J3=+4B=412.

6) 235 =32° B =815 =3/40.

1_,3 _,81_,

r) a¥2 =%2a%.

555.
Y e N o o
5 Jo s PV B
)3&:%_£_£ 6)43:%:_4—5
V27 " 327 I 3 b* 4t b
3/~3 ’
B)31§—3§: 2 :i_ ) a_gz%a—s)zza_s
5 ¥ s 6 36 6
4 4/ 54 4 4
F)45—: 1—6_i6:i:i L ’ :_7
3 43 43 43 b12 34 b3
()
556.
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RN N A
3
6)322_%_32_;_322:34
4
B)433_§_33_;_</3_3:427'
3
7 \/7_ - \/—
J_ a9~ 17
18 _ %18* A
=29 -4°° _4486=42 6= ¥ 6
H)‘{/2_16 Va16 21 Y486 = x/_ﬁ/_ el
557.
1 V5 _1
S e A
2 _ 212 _2J12 1\/—
OV Jedn 12

y 12 1283 1283 1283 120803 _ o
V% BB 2 yF |

15%/25 15\/__15\/__15\/_ e
%/_ YsR25 3125 g3

6 6343 6Y343 63343 &4/343 6 ‘\‘/_
‘\‘/_ 474343 42401 4401 7

4 _ 4¥s _ays 4[1/524[1/5:%
‘\‘/_ Y3248 4256 44 4 '

558.

26



N
w
>
1
I:ll:b@:l
Wl
' [ N
1
()]
ol
1
2l
>

1
L L
6)ﬁ=§2§=2%=%.
0 O
1
1 1
B) 433 = 5§=35=1€/§.
O O
1
3 3
r) Vxy/x \/\/_E{/_ \/\/_ %ﬁg x4 =4x® .
0

n It =¥ &b =33 =¥ .
ool = {07 = {7 =7
a0 74 =872 =37 =20,

) 4 = =Ya=97 =42

n a® = a2 =Ya2 .

559.

2 V3 = %29 39 =93.

U
6)W—f=“ 2 =42
v Yala =Y Wa= =4 .

| =
=

0 Yodim ={Ym? Ym ={Ym* =¥m* =Fm* =¥m.

) Wais = 5%%5 = 38® = /512 =+/2[256=16v2 .
o) Y232 ={3a® Yz =4a* =Fa* =32

27



560.

a) 41296=4362 =36 = /62 =6
6) 4/2096=4/642 = 64 =82 =8;
5) 4/6561=4/812 = J81=1/9% = 9.

561.
a) Tak xak 8<9, caenoBaTesibHO, ‘\1/5 < ‘\1/5 = \/§ .
6) Tak kak 49>48, cnenoBatesbHO, §/4_9 = \/7 > Q/4_8 .

B) Tak Kak 1,44>1,331, ClieZI0BaTENbHO,
eha4=312>81331=/11.

r) Tak Kak 512>256, CJIE/I0BATENbHO,
YWs12=12° >%256=3/22 .

) Tak KakK 250>225, CIlieI0BATENBHO,
8/250= /532 >§/225=3/15.

562.

a) Tax kak 36<125, 10 336 =36 <§125=15 0 Y6-45<0.
6) Tak kak 125<256, 10 4125=%465<W256=3%4 O
‘{/E—%/Z<0.

B) Tak xak 256>243, 1o 2J256=%4>%243=%43 O
Ya-3>0.

r) Tak kak 243>64, T0 3%:%9{7@:%/5 0 %—Q/E> 0.
563.

2 2 45  9+45 _ ( 4\/_)2 (9+4\/_)2

9+4J5 9-4y5  (o+4J5)o-4J5)

_81-72/5+80+81+72/5+80 _ 322 _ 322

o-aBforavs) 8180 1

HaJIbHOC 4YMUCJIO.

28



+

55+ 22, 5-2V2 _ (5+2/2)(5+2V2) +(5-2/2)(5-2V2) _

5-2J2 5+2y2 (5-24/2)(5+2v2)
2542042 +285+ 285 —2032 +8 _ % _ paumonanshoe 4nco.

564.
a) (3+2J_6)2+(3—3/_e)2= o 12 & 24 9 12 6 24 66

6)§\/7+2\/E+\/7—2\/Eﬁ2 :7+2\/E+
2(7+2y10)y/(7-2410) + 7-24/10 =

=7+2J10 +2449-40 +7-210 =14 +249 =14 +6 =20 .

_(a-b)a+bP-a(@-bf _ (a-b)a+b) ~ala-5))

565.
@ Yar228a-a2=3(ar AN & £ )=V 16 8V & 2

V4 +VTY23-8V7 =44 +7)(23-87 =
Y23 +8J7)(23-8J7) = Y23 647 = 81 =3

566.

al) 1 . atb _ (b-af -_azh .
a®-b? (b-af (a-bfa+b)a+b) (a+bp’
a-b a-b _ a-b a-b _

a’-ab (a+b)? af@-b) (a+b)?

ala-b)a+b) ala—b)a+b)
_la+b) —ala=b) _a® +2ab+b> —a’ +ab _3ab+b> _bB3a+b).
a(a + b)2 a(a + b)2 a(a + b)2 a(a + b)2 ,
2
3) b(3a+h) E(a+b) _3a+b
ala+b)®  b? ab
)y L 3, 3 1

2y+1 8y*+1 4y?-2y+1 2y+1

29
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3 3 _ 47 -2y +1-343(2p +1) _

Q1)@ -2y +)) 4} —2y+1 Qy+1)4y? -2y +1)
:4)/ =2y+1- 3+6)/+3: 4y +4y+1 _
@y+1)ay? —2p+D)  (y+1)ay® 29 +D)
(y+1f _ 2y+1 _ 2y+1

T ey+1layr-2y+1) ayP-2y+1l (2y-1f
2) 2y~ 4y-1_ 2y(2y+1)-(4y-1) _

2y +1 2y+1
_4y?+2y-dy+1_4y?-2y+1_(2y-1)
2y+1 2y+1 2y+1

g (yr2y-1f
(y-1F(2y+1)

567.
3

g™ o = 1 4:3\@:_
a) C=Ciq " Cs 3\/§ E W
)

3

6 o =(50 M- =5+ 3L 2L -
=(3-v2)3-2v6 +2)=3\3-6v2 + 243 - 32 + 43 - 242 =
=93 -1112.

» s =233 = /3= a3

0 ¢ =v2R6) =82° 2* 3¢ = X21= X162
568.

2) X'=36; x=+4/36 = +*{6” =+6.

6) x°=1024; x =3/1024; x=%/4° =4

) x0 =42 x=2; x=42.

569.
a) a*+1-a*-a>0; a®(a-1)-(a-1)=0; (a—l)(a3 1)=0;

(a-1) (a-1)(a* a+1)>0 (a-1) % g 4§>0

30



6) a*(a-2)-8(a—2)=0:;
(a-2)((a+1)*+3=0.

570.

2
a) 83 =8> =¥64 ;
1

571.
1

a) 72 =7;
3

124 =312°

(a=2)(a>-8)=0;

(a-2)(a—2)(d*+2a+4)=0;

2 2 3[ %
m3=m3=3yYm® .

B (x=y)s =3(x= Y7 ;
RIS =
Harb)s =3(ar§7
4a_§+ax5:4%/?+a%/?.

31



1
) xy? = x/y;

32

2
1 —
) = =a3
2
3,2 £
a a 3
3
1 _1_
Vs 3k
X3 "



112

0 457 = o) - 33w Yaart - (sa?)s = a5a5bs
1
)1)‘{/%:%@4. K) 3x/aZ—bZ:(az—bz);.
3.

57
1 2 6
a) v5=52; 172 =173 ; §/3° = 35,
E 12
§775 =78 0122 :(0,122)5 =012° .
4 9 5
o) Ya* =a7; Ya® =a®; ¥b =b 22,
112 1
Wsc? = (5c?)1t =511 clt; Ya-b=(a- 3.
574.
1
a) 492 =./49=47% =7,

1
6) 1000® =3/1000=%10° =10.

1 5
2 a2 5
1) 92 =92 =4/9° =243,

1 3

©) 0162 = 016 = 016" = \/@aieﬁ_s - \/Eiég :%5:152'

_ll - 8 T4
3 = 3 =3 -4 = =
) 0008 * =00083 =3/0,008 3‘/ %E
~3h25" =¥57 =5* =625,
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1
a) 278 =3/27=33% =3
6) 255=\/2_5= 52 =

=5,
1
-> - 1 1 1
252=425t= | — = | = ==
®) V25 {52 5
- 1 1 1
325—5\/321 — =5/ = ==,
2 V32 125 2
3
n) 0,162 = Q1éz0064

e) 0,64 15—0642 =40647 = = =

0, 643 (0 8)

2
x) 0,001 3 =3/0,001% =3/1000000=10C.
1 4
1= _
3) 0,0083 =0,0083 =3/0,008" =7 ((0,2)3)4 =0,2* =0,0016

577.

4
3_3
a) 53 =35' — uwmeer;

2
6) (-16)3 =3/(-1§° — ne nmeer.

2
B) 23 3 1 — UMeeT
Vo3
3
r) 04 — umeer;
A
1) 0 5 — ne umeer;

34



1
e) (-25 72 — e umeer.

578.

a) x=0;

0) y-1=0, y=1,
B) a+2=0, a=-2;
r) b>0;

) ¢—520, ¢=5.

579.

1
a) Tak kak 0<x<81, To Y0 <¥x <¥81 0 0<x* <3;

3
0% <¥x® <4 0 0<x4 <.
0) Tak kak 1<x<16, To Y <¥x <160 1< x4 < <2
3
42 <4x® <168 0 1<x4 <t
1
1 1 n
B) Tak kak — < x<1, TO4‘, <¥Ux <10 =<x4<1;
) 625 J_ \/_ 5

3
\/%g ¥ <{° O 125<X4<1

r) Tak kak 0,0001<x<10000, 1o %/0,0001<%/x <4/10000 O

1 3 3
0,1< x* < 10; {0,000 < x4 <7 10008 O 0,001< x* < 100Q

580.

[

581.
1 11
a) Tak xak 2<3 u pyHKUMA Y= X2 BO3pAcTaeT, To 22 <32.

35



1

11

6) Tak kax 0,3<0,5 u pyHkus y = x2 BO3pacTaeT, TO 0,32 <03.

1 3 1
B) 52 =56 =§125>§/25 =53,

2 1
r) 76 =73,
582.
0 X—12(X2)4 X2 xt 8 _ e
x3x 9 x0 x® x* x? '
_a Y1
6) XS(X 4) _xx :ﬁ:XZ
6 6 7
X X X X X
xx'z)8 _xx"16 _ -1 _ 1 _ 3
B) XG)_S T8 T 18 'F_X :
41,.,-3 20 =12 8
r) (X XX )4= ?é =XTG=XSD(6 4
X-Z)3 X X
583.
-5 2 -5 3 6
a) 2 F? =2 qu_l) =Z _D? -é—2m4—25—32
16 2% 274 274
5 3e7° 330 _3¢mt 3t _1_1
93 (32)3 36 36 32 9
5 5'@9° _5'qrH)° 5" 7 _1 7
7'es 776 5° 77 5% 25
12 -7 4412 -7 48 1 —
" 81—5 |1017 = (3—)5 E;017 - 351 O— j:% E 12 = )
107 27 1070 3°) 3L 10° 3% 102 2700
584.

[Iycte nnuHa OLI,HOFO KaTeTa paBHA X 1M,

Tera paBHa (x—1) oM. S== x(x—l) 10;

X(x-1)=20;x*~x—20=0;D=1%-4-(-20)=81;x

36

TOrJa AJIMHA IPYroro Ka-

_1+ J_l

=5wm



1-9
X = T:_4<O (He moaxoauT Mo cMblcay). Eciu x=5, To x—1=5-1=4

(mm).

2) Tlo Teopeme Iucgaropa 52+4°=25+16=41. CnenoBaTelbHO, TUIO-
TEHy3a paBHa Ja1= 6,4 (om).

Omegem: NJIMHA TUNIOTEHY3bI 6,4 M.

585.

HYCTL JIJIMHA OJHOM IuaroHalIu p0M6a X CM, TOorga AJIMHa )Ipyl"Oﬁ

1
paBHa (x+2) cM. S:EX(X +2) = 12; x(x+2)=24; x*2x-24=0; D=2°~4-

—-2+4/100
— 201

(-24)=100; x = u X

= _2;10 =-6<0 (He mOAXOIUT MO

cmelcty). Ecim x=4, 1o X+2=4+2=6 (cwm).

[Monoswra mepBoii anaronany: 4:2=2 (cm). [TomoBWHA BTOpOI 1na-
roHanu: 6:2=3 (cm).

I[To Teopeme Iludaropa kBampar cropoHbl pomba paBeH
2%+32=4+9=13. Toraa anuxa CTOPOHbI PaBHA \/ﬁ =3,6 (cm).

Omegem: NJIAHA CTOPOHBI paBHA 3,6 CM.

586.
11 L1 32 5
a) c2c3=¢c2 3=c 6 =cb
I = I !
6) b 3b2=p32=p 6 =pb,
21 441 5
B) alab=a"*=a ® =a®.
-
5+=
r) d°d2=d2:=d 2=d?
1 3 1-3
3 -1
A) X2:x2=x22=x2 =x",
5 1 51 52 3 1
e)yG:yS;yG 3:y6 :y6:y2_
1 _1 245 1
X) z5:z 2 =710 =10
1 1, 2 5
3.52 =33 =4 3=y, 3
3) m> :m° =m?> m °=m
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1
o B -otto!
4
2
O ==
1
g
ﬂ)% E 02 =c ¢
(ps% T ap
1,2

a) X Xs —X2 5 —X10 —Xm
-0,6,12 _ ,,-0,6+1,2 _ .,0,6
o) y oy =y =y°e.

3 1 3_1 61
B) @ :a®°®=a* ®=a® =av =a?,
r) b—0,2 . b—0,7 - b—0,2+0,7 — bO,S.

Sl
ol

203 25
n (m? )s =B —m4

¢) (n%4) ™25 = n 0425 = -1

_5 _5 _12 1 4
§_ 3% _ 342 i1 ¢

K) c’c *=c ®=c¢ =cd®=c
3) dl,7 : d—2 — dl,7+2 — d3,7.
588.
2) x02¢ 1406 — 0.2-1+06 _ 0,2
4+1+10 1+ +5 241410 13
6)a3a6a3—a6 —ar=attti =" =at
-5.,7,2 _ \,08-5+7,2 _ 3
B) YOy Py =y =y
F) b b24 3 —bs+24+3 —b9+25zz+8 —b24 _b%
589.

1 0,4
2) (a%%)? %% = a 5,08 = 202 08 = 202408 _ 5

3.4 34 3
6) (x1)! L6 = x [ = xi ("6 = X06 (316 = 408+ = 2.2
12 o3 9 10 9
B) a(a )4—a|} 5@—a@ lO—alO_alo—alo

1 33 3
r) (a08) 4ma 5) 5=y -5 @2 =g 5@ =g 5

590.

wilw

=6l0.

38



a) 02615003 = (2+(-15)+0.3 _ 08

1 3 2 14342 7+3+4 14
6) XZXWUXT = X2 147 =¥ 14 = X4 =X
7,,28,,-15 _ ,7+2,8-15 _ |3
B) Y y*ly e =yt =y°.
,5
F) (aO,B}) @0,6 — 50805 @0,6 — a0,4 mo,e - a0,4+0,6 —a
-3 5 S _38 S -3 S S 45
H)(b 4)9@,12:b wpn =ph 2[phr=p 2 12:b0:1.

e) (m0,3)1,2 mm—0,4)0,4 - m0,36 |]n—0,16 — m0,36—0,16 — m0,2

591.
a) 10° 1077 10°* =10°* m07%° mo* =10%4705+0L =100 =1.

1 2+5-1

1 2 1 1 5 1 2 5 1
o aim =230 =i @S I =2"F =021,

B) 3 @0.4 E/g =3 [&2 ))’4 B% =3 BO.S BO.Z - 3l+0.8+0.2 - 32 =9,

r) 8716 4= (23)'% [(24)§ [(22)§ =2t@i@i =2 =2,
592,
a) 213 (207 [ph4 = ph80THA Z 92 =y
5 = 7_2 == i
72 49
B) 40,7 m—0,4 - 21,4 m—0,4 - 21,4—0,4 =2

F) 250,3 [514 - (52))'3 [51,4 - 50,6 [51,4 - 50,6+l,4 - 52 =925,

[

6) 7 TET =7

_1 _1
n) 2064 2 :2Eﬁ26) =@ ?=2t2=7"1 :%.
&) Yo3s = 9¢ 375 = (32 )% 35 = 305 315 =
_g0515 _g1_1
3

593,
a) (27064) =27 64} =327 ¥/64=Y3* F/#° =38=12

39



-1 _ ol 2 1 1 1 1 _11_1
0) (27[B4) = =27 * b4 _@%@_333[,%_3%_12.

36 36 6 V25 5
1 o[ gl gt . _ 457 4l
) o Bl @ @mﬁm@ = 16mY* =16 d81=42* /3 =
=23=6

24 23 = 24£ :(%/a)_%: 1 — = 1 = 1 :1_
3 3 Rl6a): 64 g6 2

e)FR/ZHS:(i/Z)gzx/(%)B':\/H:ﬂ:EI
Kot @9y oy Je:F Jo 3

594,
a) 278)} =27' 8 =327 8 =Y &/2® =32 =s.

25 640 (1250 (64
49(] _ 49 Jas 7P 7

) foH =2 ¥4 N7 _ 1
L4400 144 144 122 12
NEED 1 36 _ 36 _Ve* _6
25H 125 %125 32 5
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_3
4

P)(81x%) 7 =817 [x?) = 48178y

=4 X =
3*y
1 | 1
[y D S —
27 /xs 27 /xs
1 5-+_,1.1 33 L3 353
—m =(—) * =27"m=%327m=3yY3'm=3m
1) (27 ) 27) 327

596.
a) as s Ma® )’ = A E D =b 5 @ =b¢ [&°

6) (C—%y—0,4)3 E% wO,Z = C_% w—l,z @% wO,Z - y—l,2+0,2 E—%‘F% —

1 1
:y1|]:1:__
yC
1 1 i 5
B)ﬁij 3ﬁ 207 08 =§71g§‘_3§m07 308 =
6 _26 3,7 _4.4
=a5x 0 g O =g x5S = gx? =g

I
=

S _1 S_1
=(p lp)@“ g ﬁ=p°q4 +=pq'

597.
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600.
a) 3 = %B:(:’é)azﬂs?*,
6) 3' =3:° :(3%)6 =173,

1

HoHLE L

KA SRy
S_1_ 1 1

1-)32:_5:—:
3 i 17

i

601.

a) 437 = (4311007 = 431 110 =100 ;

6) 43100 = (4311100007 = 4,31 [10000° =100 ;

5) 0,043% = (43170,00) = 437 MOL =0la ;

r) 0,00043F = (431(0,00097 = 4,31 [0,000% =0,01.

602.
a)Vv= a’ , cliefoBartenbHo, a =V

Wl

42



4 7 4 7 7
6) y=xTiyt =(x7)x=p*

_3 -2 -3 -2 -2
B) y=x iy P =(x 7)) ix=y ot

S}

& y=r by =x e =)
604.

a) Wx Bx = xitE = x5 = x¢,

o) ¥a® Wa=al @t =ai't =a¥ =ab.

o YRyt =yin =yt =y ey

0 b = (b7 =b5b7 =b ¢ = b

B {7’7 (yy))* =y =y ¥ =yt

e)5 X2 x (xx ) =xTE = xm =Xt

605.
a) 5V 2\/_ ( %) (\2)E % %%=a°=1
%/a\/_ (amZ)S ( %)S al
4a%/a_ (a@ﬁ)z a* @ _ %%:a%:a%:a%
%/a\/_ (a[az)f am® a’t ar a

606.

[N

43



-1 -1 - 1 1
X 4=3 4 :34,)(:_:_
g Q( @ 3 81
05 -1y _ a2 1
:6;( 2) = y=—.
ry y y 36

1) X033 =1 x 033 =l = 1 x =1,

13 3+13

3 13
) X8 [X8 =25x 8 =25x%=25x=5,

608.
a) 10x? +4x—7,5x - 3-10x? —35x -~ 4 < 0;-385x < 7; X > —131.
6) 9—24x+16x° —16x? +2x—72x+9-11>0;
—94x>-7;x< —l.
94

609.
O06o3HauuM Bpems 3anojHeHus Oaccelina BTopoil Tpyboil 3a x u, To-

1
rna Bpemsa nepBoil — 3a (1,5)x u. —yacTh H6acceliHa 3anonHACTCA BTO-
X

y y 1 y y y
poii TpyOoii 3a 14, l,? yacTh OacceiiHa 3amousiHsAeTCsa NepBoil TpyOoi
X

L i £
3a 1u. 63— uactb OacceiiHa — 3anosnuuia nepsas tpy6a; 4[F-uactb

5x X
Oaccefina — 3anojHuna Bropas TpyOa. Iloayuaem ypaBHeHue:
1 G]i 4 4 . 8_
60—+4E-=L—+—=1L—=1x=8.
15x X X X X
x=8; 1,5=12.

Omeem: 12 4. 1 8§ 4.
610.

44



[Tycth Bpems, 3a KOTOpoe BTopas OpUraaa BbIIOJHUT BCIO paboTy —
x nHeil. Torna Bpemsa nepsoit — (x+12) nueil. [lepsaa 6puraga 3a onuH

JICHb BBLIMOJTHSAET yacTh paboThl, a BTOpas Opurama — i 4acTh
X
5
pabotsl. [lonyuyaem ypaBHeHue: +—=1
X+12 X
14x+5x+60x*-12"=0
X—7*-60=0
D:72—4|11—60):49+240:289
+ —_—
X = ! 17:121/1.111/1 Xy =%=—5<0 — HE TOAXOIUT 0
CMbICILY 3a/1a4u.
x+12=24.
Omeem: 24 nHa u 12 nHei.
611.
X_§ D(% X_%+% X% 3.3 159 6 3
a) - __3:_3:X3 5 — 1B = Y15 = X5,
X3 X3 X3
AL A ALV O T
6) A_z_ _g_ _%_y () y _y
Y’ y y
5y 20 pit it opial,
a‘bs
4
-3 -300-4) 3 s o
r) C; T :CT:C_A:CE_E =c?.
cec? ce (o
15/ 2
23/ 141 2.7
0 2 b _ ai*ips i zapt=2,
a 2p'* b
1 11 2
X3 3y? 1_(-s 1_5 _
&) T Yo = XY o Bty 2= X
(X_gyo,E))5 X 3y2 y
612.
a%al's a%a% 13 1 14341 2+041 12 2
Q) ——=——=aata*=a’? *=a°‘° =a°=a
a-° as
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> 5 03 1 1043+ 14 1
0) — T =p2h*b* =b *+ =b* =h?
@J%@ i
15,05
YT 05-1515-05 _ -1, _ X
B) Sy T =y X =—.
x0’5y1’5 y

613.

= xy% —yx% =x\/;—y\/;.

0) a‘b’ (a% + bé)= a‘b‘a‘ +a‘b'b’ =ab* +a’b.

B)(xé +3 x%—a): xixt +3x5 -3¢t —9= x+33x? -

-33x -9.

r) (m% —1Xm% +1)= (m%)2 +m:-m: -12 =m-1.

1) (a% —b%X : +b%)= (a%)2 +a’ [b? —b’ @& —(b%)2 =a’-h.

e)
Gﬁ+ﬁf=h¥+zﬁﬁ+@#=mﬂ+zﬁﬁ+ﬁm=

=m+2/my/n+n,

TR 1 1 L ER
)K)@Hbz@j_azbz+b@=§g2§+@2§=az+bz_
3)@xz—)ﬁ@xﬂﬂy?ﬂ/@:@x?ﬁ—@ﬂﬁ:xz—yf.

46



615.
a) bict (b% + c%): bicib® +bicict =bct +bdc.

6) xy X7TyTX T =Xy Tyt =y —x

o o) ) =i
RS T

_ 1
=9p-q 2=9|0—?

1) (1—b%)2 =1-2b? +(b%)2 =1-2Jb+b* =1-2/b +b.
(a% + Zb%)2 = (a%)2 +4a7b? + (Zb%)2 =a’ +4ah? +4b? =
a+4a: [b? +4b.

) (X%+y% X%_X%yé+y%)=(xé)3+(y%)gzx+y_
o o

a) (1+c% -2ct =1+2¢t + (%)2 -2c* =1+c? =1+c.

6) vb++/c - (b"+c“)2 Vb +c- ( )2 2bC“—(%)2—

=b? +¢? —2bict —¢? —b? =—2‘\‘/b_

m (v +3y:f ey = y* +oylyt +oyf —ey =
10+3 4

13 2 13
+6y 15 +9y> _6y15 : 3 +6y15 +9y5 _6y15 :y

4
3

0,5 05( —OS_yI,S) 05.05.-05 _ 050515 _ _05_ 052

Y.

-12

3+4 2 z 1 z 2 z ES 2 7
—2X7 4 XT +2XE = X2 - 2XE + XE +2XE = X2+ X =XE,

+9y%.
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1 1 1 1 1
o Bt i @%w g _I%z nfk
= (x% -1)x: +1)= (x%)2 ~12=x-1? =x-1.
617.
a) (x% —y%)2 +2X7yE = (x%)2 -2xy? +(y%)2 +2x°y? =
=24y P =xry.
6) \/Eh/ﬁ—(m% —n%)2 =m +n%—(m%)2+2m%n%—(n%)2 =

1 1 1 1 1 1
=m? +n?z —m2 +2¥Ymn-nz =2Ymn=2m¢ [h-.

3 1 3 3 1 1
B) @72 +5a2 @Z ~10a> =§72 ﬁz +10a%a? +25§72 ﬁz ~10a? =

=a® +10a* +25a-10a* = a® +25a .

o Firt oo’ ot ot

1

o) y+3y' =y [y +ayit)=yi(yi +3).



1

€) (2a)2 —(5a)2 = 22 a2 —52a2 :a%gfz% 5%
620.

@) a-b=(a?) —(b2)? =(a> —b> )(a> +b*).

6) a=b=(a*)* —=(b°)} =(a’ =b* )(a* +a'b* +b%).
621.

a) m? —-5=m? - 5% :m"‘—(sé)2 :(m+5%Xm—5%)

0) 2— X2 =222 —x —(2’)2 X —(22+XX22—X)

B) a —4:(5)2—22—(a5+2X5—2)

0=yt = f - f = (e eyt -ve).

1) 4—a:22—(a%)2:(2+a2X2—a2).

e) m-n= (m%EZ —n%m):( %)2 —(n%)2 = (m% +n%Xm% —n%).

622.
a) X3 -2=x3-2:"3 :x3—(2§)3:(X—Z%Xx2+2%x+2%).
6) Y2 +3=y*+3B=y +(%)3:(y+3%Xy2—3%y+3%).
B) M: —8=m> —23:(m%)3 ( ’—2Xm+2m2+4)
r)ar+27=a3+3%= (%)3+33 (aé 3X5 3a5+9)
1) x-5=x"3-5° —(é)3 5%)3:(3 5X3+53x3+53)
J

e)4+y:4%B+y%B:(43 +y%)3 (43+yX43 43y3+y%)
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a)a’-l=a'’-1= (a%)2 -1 = (a% -1fa’ +1).
6) b* —1=b*3 -1= (b%)3 -18= (b% —1Xb+b% +1).

B) X—4=x2-22= x%)z—zzz(x%—zxéu).

n5-y=57-yiZ =6 (1 =6t -yt fet 4 y2).

+yeB = (x)PH (y)P = (X0 + YO (X - XPYE +yR).

c+dd =cB+d® = (c?)® +(d*)% = (c* +d°)(c’ —c’d® +d7).
pat+bt=a P +b P = ()’ + (b7)°

_1 1 _2 -1 _1 -2
=(a*+b3*)a *—-a*b?*+b?).
625.

a) X%_y%:xég_yéB:(E)g (y

§ gt o B R0 :( 7)3_( %)3 (X, _yﬁXX% - xbyd +y%)_

B) aé—b%:a%B—béB—( )3 b)3 (a%—bé a§+aébé+b§).

ol

ES 1 1 1 1 1
= Xs_ys X3+X6y6+y3 .

A
Ol

626.
A3 _ 43 4
3 -3 32(32 Pogt) -3
i i|pii — 1% _h
5) 20-2_2 (2 2 ) 1-2
502¢ 52 5
X+ X2 x%(xl'%+x% %) x> +1
B) =0
2X 2X 2x2
" X2 = X4 _x4(x43—1) x4j1_x4:1

50



% b% (%)2 (b%)Z (% b%)(% b%) 1 1
as - a3)‘ - as - a3+ i1
L T 1 1 1 =a’-b?.
a3 +b3 a3 +b3 a3 +b3
101 101 101
az-b?z _ a?-bz _ az —p? _ 1
e) b Tl 171 1 1 1 "1 1
TP (@)P-(0%) (a?-b*)(@+b?) al+b?
V2 (v2V2  (wF —\IV(xZ 4+ y2) 1 1
y XY _ ()7 -(y?)” (P -y)(x2 +y )=X5_yg
1 1 1 1 1 1 :
X2+y2 X2+y2 X2+y2
3) - B, 2 1 1 -
X+y X*T+y3 (Xa +|y°
2 1 1 2
B X3 —x3y 43 B 1
T 1 2 11 2 1 1
(X3 +y3)x3 —x3p3 +yp° X3 +yp3
627.
BN Gl S ) B S
32 32
610 __ 10 107 10
10-10° 10°(10° -1) 10¢-1 10° -1
X=y (P -(y?)? _(C-y)0E Y _ 1 1
B) 4/ = T 1 T 1 = X2 -y2.
X2+y2 X2+y2 X2+y2
1 1 1
b2-5  b2-5 _  b2-5 1
) b-25 ,12 o .1 1 o1
(b2)c-5° (b2 -5)(b2+5) b2+5
)
c+2cid? +d _ (c%)2 +2c7d? +(o|%)2 _ (¢ +d?)?
c-d ci? ~d*? (c*)? - (d*)?
1 1 1 1
(c? +d2)2 _cr+d?

(C%—d%)(c%+d%) ci—dt
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1 1 1 1
m+n _ ()’ +(m)® ()z’f(”)3 =
e) 2 11 2 T2 11 2 T2 1 1 2 =

m3 m3n3 +n3 m3 m3n3 + n3 m3 _m3n3 +n3
1 2 11
(m3 +n? )(m3 -m3n’ +n? )
2 11 2
ms _mgns +}’l°

1
—m +n3.

x2+1 144+1_12+1_22 _
o1 lad-1 12-1 02

2 1

md -2,25 _ (m3)2 -15° (m3 —L5)(m3 +15) _
1 - 1

mé +15 mé +15 m3 +15

IIpu x=1.,44

6)

-15.

Mpu m=8 m* -15=%8-15=%2° -15=2-15=05.
1 1
2x? 1 2x (.
B) - = - =

1 1
x—4 X2 =2 (xz)2_22 x? =2

1 1 1
2x? I 2x2—=(x2+2) _

(=D 42) -2 (2 -2)(xt+2)

x2=2 1

T T =TI
(x2=2)(x2+2) x?*+2
ITpn x=9 1 = 1 = 1 :%.

Vx+2 @+2 3+2
22 2(y4—3) 2(y4+3) 2y4—6 2y4—6

1 1
yr+3 yt=3 (y‘+3)(y*—3) (y ) -
12

yi-o  Jy-9
12 12

IIpu y=100 — 12 =- =- =-12

Jy-9  J100-9  10-9

)
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a-b a% —b% _a-b a%—b% _a-b
a) —/——~ -y L 1 1 T 1 1
a’> —b? a a’ —b? (az)Z_(bz)z a’ -b?
. ai-b :(a—b)(a%+b%)—(a%+b%):
(a? -b?)(a* +b?) (a? -b?)(a: +b?)
_a'-ah+ab’ —b’-a’+b’ _ a’b’(a’-b’) _ ab’
(a* —b?)(a* +b?) (a® —b*)(a* +b*) a®+b*
: _pt _ L, BB 22
6) al bl al ? +2a5b5 = a 1 bl a 1 ? =
a:+b* a+ab*+b a:+b* a+a’b’+b
N33 (a2 —(bi)? . .
2 @) =(0%)" (@) —(01)" ooyt -
a: +b? a+a‘b’ +b

_ (a* -b*)(a+a’b* +b)(a* ~b*)(a* +b*)
(a® +b?)(a+ah? +b)

1 ES i 1 1 i 1 ES i 1 1 ES
=(a* -b?)? +2ab* =a*? - 2a*b* +b*? +2a°b* =a*Z +b*? =a+b.

+2a’b? =

630.
1oL 1 L1
SRR R 510l S LIS SRS I
a) 1 PR T 1 1 1 L -
Xrayro oxt-y? (x> +y2)(x? —p?)
(X)? = (y?)? x=y
1 1 1 11 1
az +b2 az b az +b2 (12
6) - + = - +
1 T 1 11 1 T 1
a? a?>-b?* a-a?*bh? a? a?—-b?
L, b _(a+b)@ -bi)-a'ai+h _
a%(a% _ b%) a%(a% —b%)
_(@)2-(?)*-a+b_a-b-a+b_ 0  _
a%(a%—b%) a%(a%—b%) a%(a%—b%) ’

1 1 L L
2 2 2 4 p2
B)gpqll+ PII%VCIP_(IPC];
-p2q® q-piq>

53
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_ Q¢ -pp q-p
Prq(p*—q*) pq*(p’-q*)
a-p__ pa+pia_(a-p)pigi(pt+q)
p:g*(p*-q9?) P—Aq pP?g*(p* —qg*)(p—Qq)

1 1 1 1

_ P+ _q+p?

=
=
o=

1
p*-q* q*-p’

631.
a) 0)
[P1-4x+2(7x-05)<0,  [R(05x-3)-3(2x+3)20,
H 4(x+05) - 2x-1>0, H- (4x+7) +0,5(4x - 6) <0,
[P1-4x+14x~1<0, [(X—6-6x-9>0,
%4x—2—2x—1>0, %—4x—7+2x—3s0,
[10x +20<0, [-5x-152 0,
H 6x-3>0, 5 2x-10<0,
x<-2, x<-3
H<-05. x>,

632.

ITycTh paccTosHKe OT TOpoaa 10 CoBX03a | kM, a ckopocTh aBTo0yCca
V KM/, VI3 TIEpBOTO YCITOBHS TTOMYYHM CIEAyIOTIee YpaBHEHE:

v+20=1,%, T.e. v=40.
W3 BTOpOTO YyCIIOBHA MOJTYYNM CHEAYIOIEE YPaBHEHUE:

I = I_ e. I_ = I_ +1
v-10 v 30 40
10=1200
1=120(km).

k]

Omeem: 120 km.
633.

IlycTh paccTosiHie OT CTOJMILIBL [0 A€PeBHHU | KM, @ CKOPOCTb BEsO-
cuneaucra — V KM/u.

[Tonyyaem cucteMy ypaBHEHUIA:

54



ol _I1_1 @ 3 _1  mv-3) _v(v+)
B-3 v 3 viv-3) 3  H 9 12
S 108 11 Hwvel
o_ ! _1 -1 a"(" )
By v+l 12 v(v+l) 12 12
Hv-12=3v+3  [¥=15
a _ V(v+1) E _1506_

12 12

Omeem: 20 kM.

634.
2 V15 NT=45 _ (7445)2 + (V7 -45)?
Vs T BT )
CT+235+5+47-235+5 _ 24
S W7

6 V23 V23 _(2+VB) +(2-V3)

\/2 V3 \/2+\/_ W i/2+\/_

=12.

_ 2+43+2-43 4 .
e |- (5] =
635.
a) He MOXKeET;
0) HEe MOJXKeET.
636.
a) Tak xak Df=(—0; 0)0(0;+w0) cUMMeTpUYHA OTHOCUTEIBHO HYJIS U
1 1 1
f(-x) = = =- =-f(x), cmemosa-

(-3 +2(-x) -x3-2x X3 +2x
TeabHO, f(X)— HeueTHas dyHKus.

6) Tak kak Ds=R cummMeTpuuHa OTHOCUTENBHO HYNA 1

1 1
f(=x) = = = f(X), cnemosarenbno, f(X)— uer-
(0= ey a7 =0 (

Has QyHKIWS.

55



1 _ 1
()% +3(-x)  x*-3x
CJ1eJI0BATE/IbHO, HE ABNACTCH HU YETHOM, HU HEUETHON QyHKLUEH.
r) Df =R cummeTpudHa OTHOCUTETBHO HYJIS U

0= e o - (-] (e =g e 3=

f(x) , cnenoBarenbHo, f(x) ueTHas GyHKIHA.

B) Tak kak f(-X)=

2f(x) u 2-1(x),

1) Df=R cummeTpuuHa OTHOCUTENbHO HYJA U
F(20= g - =056 =5 e =
= —(|X + 5| - |X - 5|) =-1f(X), cnenosarenbto f(X) HeueTHas PyHKILMS.
O (- = x|+ 2| = |- (e - (42 =T 2 2

Z f(x) 1 f(—X)# - f (X) — He ABJsieTCA HU YeTHOM HU HEYeTHOH (yHKLM-

eHl.
637.
a) MOXKeET; B) MOJXET;
0) HE MOXKET; I') HE MOXKET.
638.
Y
0 y
. DT e
4 T4
0 17 X

639.
a) yOnbiBaer;

6) Bo3pacTaer.
640.

56



o ycnosuro umeem: g(—x) = g(x), f(=x) = f(x)

a)y(x) =g(x) + £(x), f(=x) = £(x), 9(=x) = 9(x), 3Hauur, y(-X)=
=g(=x) + f(=x) =g(x) + f(X) = y(X) ; Y(X) — uernan dyHxuus.

6) y(¥) = £(x) =9(x), f(=x) = (X),9(=X) = 9(x), 3Hauur, y(—x)=
= f(=x)—g(=x) = f(X) —g(X) = y(X); Y(X) — yeTHas PpyHKuuSI.

B) Y(X) = g(x) F (x), £ (=x) = £(x),9(=x) = 9(X), snaunr, y(-x)=
=g(=x)x f(=x) = g(x) CF (x) = y(X); Y(x) — vernHas dpyuKums.
ﬂ' f(-

r) y(x) = )= 1(x),9(-x)=9(x),  swauur,  y(-x)=
9(x)
= 1= = ™ = y(X); Y(X) — geTHast GpyHKIIAS.
9(=x)  9(x)
641.
Mo ycnosuio umeem: f(—X) =—1f(x); g(—x) = -g(x).
a) y(x) = g(x) + £(x), f(x) == (=x),9(x) =-9(=x), 3HAYMWT,

V()= g(=x) + £ (=X) = 9(x) = f(x) = =Y¥(X) ; Y(X) — HeveTHas dyHk-
s,

6) y(x) = f(X) = 9(x), f (x) == (x),9(x) =-9(X), sHauur, y(-x)=
= (=) -9() ==f () +9(x) ==(f (¥) —g(x)) =-y(X); Y(X) — He-
yeTHAs (QYHKITHUSL,

B) Y(X) = g(x) LF (%), F(x) == (=%),9(x) = -9(-X), 3HauMT,
V) =g(=x) O (=) ==g(x) L-F (X)) =g(x) TF (¥) = y(x); ¥ —

yeTHas QyHKUuA.

57

i3-saebalo.ru BT L po


http://dz-zaebalo.ru/

f(X)

D y(X)=—==, () =-1(=x),9(x) =-g(-x),  snauur, y(-x)=
9(x)
= i) = i) = y(X); Y(X) — geTHas GpyHKIHS.
9(=x)  -9(x)
642.
1) TIpapuxom  PyHnxuuu 1

f(X) = Xx—26yaet npsmas

x [0 [1] \ ] /
2 |1 ]
Ly - | . “e1-1'Tp ol

I'pajpuxom  pyHxuMu e . . SRR
f (X) = —x— 2 6yner npsmas \/
-2

x [0 |-2 |
y |2 [0 |
643.

Ipapux pyukwn g(x) = x> +1 - mapa-
0oJ1a, y KOTOPOIi BETBU HATPABJICHBI BBEPX.

HaiizeM KOOpIMHATHI BEPIIUHBI Tapa-
60ubI:

0

X, =- =—E=0; g, =1

b
¢ 2a
k1 ]2 ]0 |1 |
v 251 [2 ]

I'paguk dpyrkmun g(x) =-x? -1 - ma-
pabonia. BetBu 310l mapaboibl Hampasie-
HBI BHU3,

Haifnem koopauHaThl BepLIWHBI Tapa-
60l

644.
a) [padukom Pynkumu f(x)= % x—1 Oymer

psMast. i

L I
X 0 4 oy it



uy -1 1]
6) I'paduk pynxuun f(X)=x’-2x — mapabo-

L i
T | v
i ] Jia. BetBu 310l napabosibl HAPaBIeHbl BBEPX.
KoopauHaTsl BepLiunHbl 1apadbobl:

: ! xf-i:—_—z:l;y,;:l.
2a 20

B) IIpu x=0 rpaduk ¢pyHKUMM Opu mOCTPO-

uM 0o Toukam: npu Xx<O rpaduk OyAeT cUMMETpUUYEH MOCTPOCHHOMY

oTHocuTenbHO Oy.
x o |1 |
y lo J1 [2 [3 ]

645.

a) Ipadux dynxunn gx)=x" —
napaGona. BerBu 310l mapaboibl

HampaBJICHBI BBEPX.
Harigem KOOpAUHATBI BCPLIUHBI

rapadoIbT;
XB:—i :—l =0; g,=0.

2¢ 20

x Jo 1 [2 [3 |4 |
y o J1 fa Jo [16 |

6) Ipadux dyuxuun g(X)=x’—4x —
napabona. BetBu a3Toif mapaGonbl Ha-

MpaBJICHbI BBCPX.




Haiinem xoopauHatel BepLIMHbI [apadoOJibl:

g,=4-42=—4.

x

o 1 |2 |4 |

ly

o [-3 [-4 jo |

B) [Moctpoum rpadux pyHkuun g(x)= Jx:
|x |0 |1 [4 |

ly [o |1 ]2

646.

Xp=— — =—

a) ['paduk pynximu y=f(X) sBaseTcs CUMMETPUUHBIM OTHOCUTE b=
HO ocu opauHaT. [loatomy, ecmu (Xo; f(Xg)) mpuHamexuT rpaduky, TO
u (Xo; f(Xo)) npunamnexur rpaduky. Crnenosatenbho, f(—xo)=f(Xg), TO
ectb f(Xg) — ueTHas QpyHKUUS.

0) ['paduk Gynxumm y=Ff(X) ABiseTCS CUMMETPUYHBIM OTHOCUTEJb-
HO Hauana koopauHat. [loatomy, ecnu (Xo; f(Xo)) npunannexur rpadpu-
Ky, T0 U (—Xo; —f(Xo)) npuHannexut rpapuky. Cnenosarenbto, f(—xg)=—
f(Xo), To ecthb f(X) — HeueTHas hyHKLMS.

647.

a) la, npu k=0 y=b — uyerHas dyukums.
0) Jda, mpu b=0: y=kx — HeueTHas QpyHKLUSL.

648.

a, pi b=0 1 a20 y=ax’+¢ — sBISETCS YeTHOI (yHKLUEH.
p y Yy

649.

100
a) OyHKUUS y=X ~ BO3pacTaeT Ha MpoMexyTke [0;+co), 3HaumT,

5100> 4100



6) T.k. 0,87<0,89 u ¢dynxuus y=x'°° BO3pacTaeT Ha MPOMEKYTKE
[0;+00), 3HauwT, 0,87°°%<0,89"%°.

B) OyHKuMA y=X"°' BO3PACTACT HA MPOMEKYTKE (—00;+00), 3HAUMT,
1 52611 @61

261 .
r) OyHKOMA y=X"~ BO3pacTaeT Ha MPOMEXKYTKe (—00;+00), 3HAUUT,

3B

650.

a) OyHKuMs y=X'° BO3DACTAaeT HA MPOMEKYTKe [0;+00), 3HAuMT,
210<310.

6) DyHKuMA y=X BO3PACTaeT HA IPOMEKYTKE (—00;+00), 3HAUMT,

0,3>0,2.

B) @yHKUMA y=X'' BO3PACTAET HA IPOMEKYTKE (—00;+00) 3HAUMT,
7 7
3 - BE
5

7 1’
2 3-BHoBH -HHN B

1) 8'=(2%"-2?%; y=x?! Bo3pacTaer Ha NPOMEKYTKE (—00;+00), 3HAUMT,
3?24 re. 3758

e) 36°=(367)°=1296. @yukuus BO3pacTaeT HA MPOMEKYTKE
(—o0;+00) 1 1250<1296, 1298>125C, 1.¢. 36°>1250.

651.

a) @yukuus  f(X)=x’ Bo3pacTaeT HAa  OPOMEKYTKE (—00;
+o0) [0 f(25)>f(12)0 f(25)-f(12)>0.

6) @yuxuma f(X)=x’ Bo3pacTaeT Ha  OPOMEKYTKE (—oo;
+00) [ f(-30)<f(-20)0 f(—30)-f(—20)<O0.

) f(0)Z0 O f(0)(60)=0.

r) Oyuxuus g(X)=x'° BospacTaer Ha mpoMexyTke [0; +o0)] g(17)
-g(5)>0.

m) 9(-9)>0; g(-17)>00 g(-9)[g(-17)>0.

e) @Oynkuus g(X)=x"° Bo3pacTaer Ha npomexytke [0; +o0)[] g(38)>
9(0)) g(38)-g(0)>0.

652.
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a) Paccmorpum pasHocth X —X"=X(x—1). Tak kak xU[0; 1), To
x"0, x—1<0, cnegoBarensHo, X" =X"<0, To ecth X" <X,

6) Paccmotpum pasnocts X =x"=x"(x-1). Tak kak XO(1; +e0), To
X"20, x—1>0, ciemoBarenbho, X" —X">0, To ecTh X" >X",

653.

a) 8=2", 3Hauur, N=3.
6)12,25=3,5", suauut, N=2.
B) 81=(-3)", 3uauur, n=4.
r) —32=(-2)", 3nauur, n=>5.

654.

a) 5=2", y=2" Bo3pacraer.

2°=4<5<&=2% 3nauur, He CylIeCTBYeT.

6) 81=(+/3 )", 3Haunr, n=8.

B) 415=(=5)", 3Hauut, N=2m,

415=(-5§"=25"

y=25" — Bo3pacTaer.
25'=25<415<625=253HaunT, He CyLIECTBYET.

r) —343=(-7)", 3Hauur, N=3.

655.
L. Moctpoum rpadux (ynkuun y=x°. II. IToctpoum rpadux dyHKumu
4
y=x".
-1|- -1|- 0|1 ]2
x N2 -Llo e f2 3] [f 7?2 1
2 2 2
-1|- -1|- 0|1
y18—10189y116—i 16/ 1
8 16 16



| Ll E

1)

yfa=3" |

a) Ipadux ¢ynkumn y=—x> |'I 1
MOXHO HOJYYUTb W3 rpaduka ]
dyuxumun y=x°, n0ab3ysch cuM- K || 3
METPUEN OTHOCUTENBLHO OCH X.

6) I'paduk dynxuun y=x>-1 .
MOXHO HOJYYHUTb W3 rpaduka l
dyHKIMM y=X° IpH MOMOIIM TIAPAIENHHOTO MepeHoca Ha | euHuILy
BHU3 BAOJb OCH Y.

B) [padux dyHxunn y=(x—2)° MOKHO 10AyuuTb U3 rpaduka dyHk-
UK y=X~ MY TOMOILH NapajiieNbHOTO TIEpeHoca Ha 2 €AWHUIBI BIIpa-
BO BJIOJIb OCH X.

r) Tpabuk dynxumn y=(x—2)*+1 MOXHO nonyuutb u3 rpaduxa
GYHKIMA y=X~ TP TIOMOIIN IBYX MapaulebHbIX NEPEHOCOB — CIIBUTA
y=Xx" Ha 2 eWHULBI BMPABO U Ha | eANHWILYy BBEPX.

1) Ipadux dysxunu y=—x* MOkKHO noayuuTh u3 rpaduka GyHKUAN
y=X, TIONB3YSICh CUMMETPHEI OTHOCUTEIBHO OCH X.

e) I'padux pynxumn y=x*~1 MoxHO momyuuts u3 rpaduxa GyHK-
uuK y=x> Npy MOMOIIM TAPAILIENHHOTO NEPEeHOCa Ha | eIMHUIY BHM3
BJIOJIb OCHU Y.

x) Tpadux dyskumu y=(x—3)" MOKHO momyuutb u3 rpaduxa
dyuxumun y=x* npu nomoly napanenbHOro NePeHoca Ha 3 eIMHHUIIbE
BIPAaBO BJOJIb OCHU X.

3) T'padux dynxunn y=(x—3)*+2 MOKHO nonyuutb u3 rpaduxa
GYHKUMU y=X~ [IPU NOMOILY ABYX NapajuleibHbIX IEPEHOCOB — CIIBUra
y=X' Ha 3 eAuHULbl BIIPABO U HA 2 €AUHULLY BBEDX.



656.

a) 2 KopHS;

6) 1 xopeHs;
B) HET KOpHel;
r) | kopeHs;
1) 1 kopeHs;
e) 1 KopeHb.

657.
a) -0,5'91024 =-0 W =0,5.2=1.
5) —% U=2187 = 1/218 \/_

B) 1,5%/512 =1,53/2° =1,52=3.

0 {1 glsd = 28 q/—_/ J =381
32 3 23 2°

m ¥=125 Zf01" =45 0,1=-50,1=-0,5.

e) 4\/162[%/0125°_4/—[%/01253 ‘/ 51

658.
a) Vx =0,2; (Vx)=0,2 ()2 0,040 x=0,04.

6) %:%;(%)3:%@;; yéf:@%gm y=§.

B) Ya =-1; Her pemwenuii, T.x. KOpeHb 4-0if CTemeHH W3 THOGOrO
YHCIIa €CTh YUCIIO HEOTPULATENBHOE.

r) b =2; ¥b)'=2 (tﬁ)4 =20 b=16.

m §x=1; (¥/x)%=15 (x%)8 =180 x=1.

o) iy =-2; b y’=(-2’=-8; (x%)3 =(-2P 0 x=s8.
659.

a) [1pn x—220; x=2 BbIpakeHNE UMEET CMBICI.

6) Mpu o-

4[8 32

d =>0; x<9.



B) [Tpu m060M X BBIpasKeHHUE NMEET CMBICII.
r) ITpu (a—5)(a—2)=0, T.e. npu a <2 unm a=5.

E "
T 5 @

1) Tlpu y*-5y+620. PemmmM ypaHeHWe y°—5y+6=0: D=5°-46=1;

y= 5—;1 =3 y= 5—;1 =2; y?*=5y+6=(y=3)(y-2)20, T.e. y<2 mmm y=3.
3§

e) Ipu —b*+6b—8>0. Pewnm ypasuenne —b*+6b—8=0; b*>~6b+8=0;
D=62-40B=4; b= 6+2*/Z ~4  wm b= 6"2‘/Z =20 ~bP+6b-8=
=—(b-4)(b—2)=0; (b—4)(b—2)<0, 1.e. 2<b<4.

v =T
2 4 b

660.

a) x°=12; x=+ ‘{/ﬁ .

0) X9=5; X= 2/5 .

B)X'=-3; x=4-3 =13.

r) x=2; x= o

n) 46 +1=2; (45 +1)=2" ((x+1)%)4 =240 x+1=16; x=15.
e) Ax—2=1;(Vx-2)°=1% x=2=1; x=3.

661.

a) x*+6x*-7=0. TTycts x*=y; y*+6y-7=0;

D=6°-4[(-7)=64;

y1=L2\/6_4 Uy Y= L2\/6_4 =-7; X'=-=7; B nepBom ciyuae

x1=1 uam X,=—1, BO BTOpOM ciyyae HeT pelleHWH, T.K. MpaBas 4acTb
paBeHCTBA X =—7 — OTPHLATENLHOE YHCIIO.
6) x*2-9x%+14=0. [lycts x°=y; y*-9y+14=0;

D=9?-4[14=25;
= 9+2\/2_5 =7 uam Y= 9—;/?'5 =2 0 x°<7 unu x6:2; B [EPBOM

cliyyae X1 =% ‘«’/7 , BO BTOPOM CJIy4ae X3 s/—+ ‘{/E .
B) x>+11x%24=0. [lycts xX’=y; y*+11y+24=0;
D=11°-4124=25;

8
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_-11+4/25 _ _-11-4/25 _
2 2

Y =3 i Y, =80 x°=-3 wumm X3:—8;

X1=— i/g Wi x,=3/— 8 =—-2.
r) x*-5x"+6=0. [lycts x'=y; y*-5y+6=0;
D=25-4[6=1;

+1 -1
y1=ST:3 WA yZ:ST:Z 0 x'=3 win x'=2, T.e. Xll/g , Xo= UE .

662.

a) 1) ¥x =5; (¥x )*=5=125; (x%)3 =50 x=125.
2) ¥ x >5; (A )*>5%x>125.

3) Y/x <5; (¥fx )5 x<125.

6) 1) Vx =2; (¥x)*=2" (x%)4 =2* 0 x=16.

2) ¥x >2; ({x)>2%x>16.

3) x <2; (¥x)*<2* 0<x<16.

663.

[Toctpoum rpaduk pyHKumm y= Ux
o J1 |8 |-
y o

-7

s

a) Y23 <327 ;
6) I/-5<3-4;
) 3-0.1<3/-001.

664.
a) Tak kak 6<7, To % < iﬁ , CJIIOBATENILHO,

6 -3/7 <.




0) Tak kak l > l , TO 5\/I > 5\/I , CIIeTIOBATEILHO,
2 3 2 3
5\/1 - 5\/I >0.
2 3
B) Tak kak 1>0,99,

t0 1>%/0,99 , cnenoarenbHo,
1-4/0,99 >0.

r) Tak kax 0,28 =i <2 ,
25 7

to §/0,28 <6\/g , CI6J10BATEIbHO,
/0,28 —¢ % <0

665.

a) f(=x)= - =]} = 1)

Df:R

CrenoBaresibHo, f(x) — 4erHas QyHKLUs.
[Toctpoum rpaduk pynkumm y= f(x) .

Ipu X0 y= f(x) =+x

IMpu x<0 rpaduk Gyaer cumMmmeTpuyeH oTHocuTenbHO O,.

6) f(=x)=3/|-x| =3|x| = f(x)
Di=R — cummeTpuuHa OTHOCUTEIbHO HYJIA.
CrenoBaresibHo, f(x) — 4erHas QyHKLUs.

[Toctpoum rpaduk pynkumm y= f(x) .
10



[pu x>0 y= f(x) = 3\/;

[Tpn x<O rpadyik sABAAETCS CHMMETPHUHBIM OTHOCUTENBLHO O

y
””|1"” >
666.
a) 0<x<1, cnenoBatensho, W0 <Wx < W o<Wy <1.
0) 1<x<1000, cleI0BaTeNbHO, W1 <Yx <1000 ;

1<x <1000 .

B) 1000<x<10,  crenoBaresnbHo, W1000 <'Yx <10 ;
1000 <Wx <10.

667.

a) x—2=0, x=2.
0) 5—2x=0; 2x<5; x<2,5.

B) y=4/8x+1 ompenenena npu a060M X.
668.

S

a) \/; = X, 3HAYUT, X = x2; x(x—1)=00 x¢ =0, xé =1, 1.e. x,=0,
X,=1

\/; = X, 3Ha4uT, x>0, T.K. KOPeHb 2-Ol CTENEHU YUCIO HEOTPULA-
TeJbHOE,

\/; > X, 3Hauurt, X(x—1)<0, r.e. 0<x<1.

11



6) 3x =x, sHaunr, x=x>, T.e. x(x*~1)=0; x(x—1)(x+1)=0, T.e. x,=0,
XZ=1,X3:_1.
Yx < X, 3HAUUT, X<xC; X(X2—1)>0; -1<x<0 uiu x>1

x> X, 3HQUUT, X X(X2—1)<0;X<—1 i 0<x<1.

670.

2 3[6407 _ V64 a7 Y@#dz _am_12
125 Y125 32 5 5°

6)4 81 = 481 = ‘\1/3_4 :i
160625 Y6625 44 ¢ 20

)/3“’55 30 455 \/32 figls 2545
710

3
=

e

) o Sy 32 _2 1
N ey JeF ¥ 22[5_20' 20

671.

@ Y165y =162 Bl =4l

6) Y81a0" ={310* War® =4/3°b* Hab® 303 .

n) 125053 =31250%%° Bla? =352 Ba? = 5axdfa? .
r V64b‘2y7 =Yanty?y Yy = a0y

a)a\/:— ——\/5
6) x3/% :ﬂgi2 =3/28x32 = 2%/x.
X X

)bz{/: |y =43

12
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5
I
C

16¢*

673.
a) Tak kak 32>8. Torna

5 1 3 1
1§32=42° =215 =23 > g = §{2° = 215 = 25,
6) Tak kak l<l; TOTIA

E-fefffe

B) Tak xak 9>3; Torma
2kf9 =k/3 > 24/3:4/3 =243 > 0;

1 1
r) Tak kak — < ; TOTAa

i
b

a)f V2* =48
Y3=43" =%

Tak kak 6<8<9, cnenoBaTebHO, ‘{/E < \/5 < {/5 ;

6) 405 =§(05)° = \/g <6,/% =303

o s _ | 243 3/8257/2_3:3:5
o3 = 1@@@ 15/100000<11000 ) 10° 510 o2,
CIIe0BATENBHO, \/E <3\/@ <§/@ .

675.

a) Y2-V31§/7+4/3 =1. 3’?/(2—\/5)3 }7+44/3 =




=§(2-43)? Q7 +4/3 =§2 -3 W +43) =
=¢/(4- 43 +3)(7+43) =§(7 - 4/3) T+ 443) =§/(72 - (443)? =
=4/49 - 48 =1.

6) §3-2v2) V2 -1=1. §3-2/2 2%7(\/5—1)2 =

—6/(a_ .6 D2 =6 3-242 — 3-242 _
=93-2v2) §W2-1) _\/(\/E_l)2 \/2_2\5+1

32\/_(</_1

3-242

676.
)%/_ ¥3 35 _ %15 315
Y25 @25)35 Y125 5
%/_ Y52 _%/25 _3/25
Yo e e 5
\/5+1 _ \/E‘*'l :\/E'i'l \/— L
\/_1 T C(2f- 2-
2 2{@+iEry  _2QF +3E+ _
R R P Re R )
2R/F + %/§+1ﬁ
e Y9 +33 +1.
7 1@ -Pazd?)
VB e e )
_7®/25-310+3/4) _ 7R/25- \/_0+§/_) Y25 Y10+ 4.
Rs) + @2 5+2
677.
a) Yx- 28x=0; Yx=2¥x; (¥x)=@¥x)5 (x%)ﬁz26(xé)6;
x>=64x; X(x—64)=0; x,=64 uin x,=0.
6) ¥x -0,1=0; {/x =0,1; (/x )°=0,1% x=0,000001.

14



B) Wx +5=0; Wx =—5 Her pewennii, T.k. KopeHs 10-0if cTeneHu
YUCIIO0 HEOTPULIATEbHOE.

r) x +23/x -1=0; nycts x =y, 2P+y-1=0; D=1+122=9;

-1++49
e L
4

1
, Yi=—1 wiu Y= 3 B nepBom ciiyyae pelueHui HeT, T.K.

KOpeHL 6-0if cTemeHn — YHCIIO HCOTPULATC/ILHOC, BO BTOPOM CJydac
11
8= x= ==
( " 2° 64
[1) \/; —5\/; +6=0; mycrb ‘x‘/;=y torna  Y—5y+6=0;
+
D=25°-6[4=25-24=1; y12—5 5 ; V=3 wnm y,=2. B mepBoM ciyuae

i/; =3; x1=34:8 1; BO BTOpOM ciyuae i‘/; =2; xz=24= 16.
e) Ux —28/x —3=0; mycTh §/x =y, torma Y -—2y-3=0;
2+4/16
2

D=2*+34=4+12=16;y= ; Y1=3 win Y,=—1 — KopHeii Her, T.K.

NneBas 4acTb — IOJIOKUTENbHAS, 4 NPaBasl - OTPULATE/bHA; 3X =3;
X=6561.

678.

1 1
a) 2,54/40 =2,52/10 =5+/10 =500102 =5[{5[2)2 =

11 3 1

=5[52 [22=52 22,
L S ()
6)-83/2 =—2°3=-2 3=-23,
o3
B)a\/;:aBZZZEl 2=a2
1 11 4

1) -bd/b=-bh3=-b ¢ =-b3.
1 1 9
1) PR L= Px+ D)4 = (x41) 4 = (x+1)*.
7
(y-52.

1 2l
e) (y-5°R/y -5 =(y-5)°’y -5 2=(y —5) 2
679.

a) 512>64, noatomy
15



3 1 2 1
Q/S_:|_2:<Q/8_?’:8g :8E >§/a.:§/8_2:8g :8g
0) 625>512, H03T0My
3

525 = 45" =524 =55 > Y512~ A/g® =24
B) 81<125, noatomy

4 1 3
Wg1=13" =312 =33 <{125=5° =512 =5
r) 81>64, mosTomy

4 1 3 1
4@:“#3_4:3478 :3E >4@:4€E:4478 :4:T6
680.

1
g8

S

1 1
a) (x—2)2=4; ((x—2)2)*=4% x-2=16;x=18.
1
6) (x—2)°= 42 . Tlonoxum, X-2=y] y’=+/4 =2;
y=+ \/5 ; x—2=i\/§ ; x1=2+\/§ , x2=2—\/§ .
1
B) (y+3)4=-1; {y+3=-1 ner pewenuii, 1.K. KopeHb 4-0if crene-
HH — 4YUCJIO HEOTPULATEJIBHOC.
B y+y e
y+3
1

o (a- 5)5 =0; a-5=0; a=5.

1
==;y+3=4;y=1.
2 y Y

€) (a—5)°=% HeT pewennii, T.x. (a=5)°=1, Ho %il.

681.

1/ <¥/x <¥1., 3nauur, S,Ii<x5<15
1 2 2
5 x5 15 , 3HAUUT, 1/ <X5 <1; 5,{ <X5<1 <x5<1

6) ¥1<¥x <¥32; 1<x5<§/2_5 1<x5<2

2 2 2 2 2

15 <x5<325: 1<x5<%1024: 1<x5<§/4_5; 1< x5 <4,
16
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1 1
5) 8/32 <3/x <¥/1000; ¥/2° <x5<3/1000: 2< x5 <3/1000
2 2 2

2

325 <x5<1000F ; 31024 < x5 <%/1000000:

1 2
845 < x5 <§1010°; 4< x5 <1GY/10.

682.
3
5 3 3 2 18-9-4 5 1
X °_°_“4 = =
a) ﬁ:xs 10 15 =y 30 =30 = x6
XlO D(15
6) a—3,5 mS,S _ a—3,5 + a3,8 _ aO,S _a0,3—0,2_ 01
a2,1 @—1,9 a2,1—l,9 a0,2

_ _ _ - 41
B) ( m 0,6 DT‘O,Z)Z,SZ( m 0,6+ 0, 2)2,5:( m 0,4)2,5:m 0,4&,5: m 1 =—
m

3 _1|]_1§ 0 9—25‘3 19 3
1 1 e
p5a2[? _J25[{a®)2 _5a 2 _Ba'_ 5
) 0" T T o2 2
H 4p A st 20 2ab
Jamphz b2

83x
683.
3 9 3+9 6+9 15 3
5 3 9 38 648 15 3
a) VX3W=X5D(10=X5 10 =x 10 =x10 =x2,
1 11 1+2 3
8 8 T4 L =
X X
0) =—5=x84=x8 =x8,
4X—1 =
X4

17



3 3 3
8 202 822 2 3
HXED(sﬁ Hxssﬁ XZHZ XZErZ@ NG
a)Ul 2 g =0 2 g =070 T—Z253n- ="
4 4 4 AR3R 2
ﬁ x3 E Ex3ﬁ Hxz H x30 20
:X_]‘:l
X
Ecmm x=0,008, To —=——— =125
x 0,008
3 3
H_l lgE_l lg 342 3 LI
233 233 6 )4 614
6)Dx O 5. DCD:(X ) _(x )
-1 r_t 372 3 L3
GTH Hansl aeyr o
-3 1 11 1
X 6@ - - - 1
= =y 8 .48 =y 88 =, 4
= E—x x8=x =x 4.
x 62
=1 1 1
Ecmm x=0,0625, 10 X 4=-——==—"F=—"—=2
4x 40s) 05
685.
v, =8 Oy, =8
g _ . 0O’
= =4
6) 0 _ O
D1 =27 [, =-27
686.
S
a)xy=t 202=t 2 2=t =1; xy=1
2 1

6) x=t3 = (t3)%=y% x=y*.

1 1 1
B) x=12; x2:(t 2 )2:t:(t 3 )3=y3; X3=y3.
687.

18



112 2 2 21
a)a Sb3(a®+b)-(ab3)2=
2 1 1 2z 1 1 21 21
=a3[@a 3 3+b3@ 3[b 3-(ad)2 (b 3)2 =
1 1 11 1 1 11
=ad3h 3+a 33 -a3[ 3=a 3p3
1 1 1 1 301 1 1 1

G) (X2 +yd)(x2 —ph)+(p2)d =(x2) -(pH) +y2 =
=Xx- y% + y% =Xx.

688.

a)2 a—0,5_3a=a—0,5(2a—o,5+0,5_3a1+0,3: a—0,5(2_3 a1,5)'

6)3 a %545 ao,s:a—o,5(3a—o,5+0,5+5ao,5+0,5): a‘°'5(3+5a).

B) 6a-1=q (64" -0 "%)=a°(6a>>-a"").

689.

2 1 1 1 1
a) x3-4=x3 -2 =(x3)%-22=(x3-2)(x3 +2).

4 2 1 2 2
6) a®-5=(a3)*~(52)’=(a’® -5 )(a2 +15).
1 1 1 1 1
B) m2-25=m* -5°=(m#)% -5% = (m*-5)(m* +5).
11 11 1 1
1) 3-2x3=(32 (22 0 =(V3-42 x®)(V3+42 x°).
)1) CO,S _ X0,5:(CO,4)2_( XO,25)2:( CO,4 _ XO,25)( CO,4+ X0,25)
&) p- p®° = p*? = p*¥2=(p"%~(p*9’=( p*°- p®®)( >+ p?).
690.
13 1 1 21
a)a-8=a® -2°=(a%)®-2°=(a%-2)( a’ +2a3+4).
1s 1 1 102
6) 1+21=1%+3°p3 =13 +(303)3=(1+3b3)(1-3b3+9b3).
B) aO,G_ bO,G :( a0,2 )3_( b0,2)3:( a0,2 _ b0,2)( a0,4 + aO,Z b0,2 + b0,4).
1) x>2+1255F+5%=(x%%)%+5%=(x*3+5)(x*°-5 x> +25).

19



691

a) VX =y rey= VX =y H(X (Y =) -y )+
HVX =YX Y )=(X =Y )X+ );
6) Va +atb-b=(Va +vb)+(va)’~(vb)=(Ja+b)+
+(Wa-vb)(Va+vb)=(Va+Jb)(1+Va-b);

3 3 3 3 3
B) x2 +4 x4 +4=(x4) 422 x4 +2°=(x4 +2)%;

r)

1 1 1 1
1 1 2 1 1

1 1 1

L 2 - - = ity el L 2 - el
x-2x2 a2 +a=x2 -2x2[@2+a? =(x2)>-2x2 a2 +(a?)’=(x2-

1
a?)%
1 1 1 1
1) X+2 X2 -8=(x2)? +2x2 +1-9 = (x2 +1)? - 32
1 1 1 1
= (x2 +1-3)(x2 +1+3) = (x2 -2)(x? +4);
1 1 1 1 1

e)o6 X 2-5x 4+1=6x 2-3x 4-2x 4+1=
N 1 1 1
=3x 4(2x 4-1)-(2x 4-1)=(3x 4-1) (2x 4-1).

692.

1 1
_ az .. _ b2
HpxE—— ¥
az+b2 az - b?
! ! ! !
Xy _  a? b2 a? b2 .
x+y (TorET DTt
a?+b2 a2 —-b2 a2 +bh2 g2 -p2
1 1 1 1 1
a? b2 _  a22 _ (ab? _(abh?
V=B "7 773, 1, 05"
az+ph2 a2-p? (a2)2_(b2)2 a2 -p2
1 1 111 111
2 & b2 _a2(a?-R)+ (& + B)_
111 1 1 1 1 1
az+b?2 a?2-b? (a2 +b?)(a2 - 1?)
20
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11 11
_a+a?b?2-b%2a2+b _a+b,

a-b a-b’
1 11 11
3) (a2  a+b_ a?b?(a-b _ azp?
a-b ‘a-b (a-b(a+th a+b
693.
1
a) Honoxum, c2 =y; 18/°+3y-10=0;
D=3*-4[18(+10)=729; y=23*V729_2 —
36 3
56 1
F%=—§ <0, — KopHeii HeT, T.K. C? JOJKHO ObITb HEOTPH-

i 2. _ng_zz_ 4
LATENbHBIM YUCIOM; C2 == ; c= ===—.
3 B0 3 9
1
6) Ionoxum, X 2 =y; 21y*~6y-15=0;
D=6°-4121[(+15)=1296;
Fmﬂ WIH y:6——1296:_§ <0, — KOpHEH HeT, Tak
42 42 7
L L
KaK X 2 J10J/OKHO ObITb HEOTPULATENbHBLIM YUMCIOM; X 2 =1;x=1.
1
B) [onoxum, y3=v; 3V*+5v-2=0

D=5"-413((-2)=49;

-5+4/49 1 ~5-./49 §

Vi=————— == ulu Vo=————=-2, — KOpHe#l HerT;
6 3 6
1, 1
y=( 3) T
1

r) lonoxum, a 3 =y; 2y°~7y+3=0;
D=7°-412(3=25;

7++/25 7-4J25 1
ylzT:3 u yz:T:E ;

1 1
a=33wm a,=(=)"> a=—, a=8.
1 7 (2) >

21



694.

2
- 2
1 1+t3 _u
V=~ +tl=———=—]
(3 (3 (3

v(u—1)=U; VU-V=U; VU= U+V;
6) u'=t+2; v'=2-t; u*+v'=4.

3 u
t3 =u-1, cremoBaTenbHO, V= ——

u-1

695.
11 5 11 i1 11 1
S e e e e o
ma m3 [m2 - n2)(m2 +n?2)
1111 1101111 11
2m2n2—n§r§ 1_m2n2—nﬁr§—n§ﬁ+ &
)T T1 11 -
m3n3 — nf rf m3n3 — nf rf
11 11
m3n3(menb -1) % %
ST o
némé(ménsé -1)
11 1 1 1 1 1
x6 - x3 1-x% _ x5(1-x®) (1-x5)(1+x3)
O P A S
1-x3+x3 (A+x3)(1-x3+ x3)
1 1 1 1 1 w L !
_X8(A-x8) , (@=x®)(A+x®) _(I=xO)(+x O +x0) _1-x7
1+x 1 l+x 1+x '
13+(X3)3
1 !
1-x2 1+x 1-x2 |
2 = = .
) 1+x 1-x ! ! !

(I-x2)1+x2) 1+x2

696.
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1 1 1 1 1 1
(a+b)?2+(a-b)? _((a+b)? +(a-b)?)((a+b)? +(@a-hb)?) _
1 1 1 1 1 1

(a+h)2 —(a—b)E ((a+b)E ~(a-b)2((@+h)2 +(a-h)2)

a+b+2(a+b) (a- b)2+a b 2a+2,/a+b)(a b)

a+b-a+b
(a+b)2)*-((a-b)? )
_ 2a+2ya% -b? _2(a+Va2—b2) _a+x/aZ—b2
2b 2b b '
a+,|a 162°
7 _
ECJ‘II/Ib:@ u a>0, To atva bzz 25 _
5 4a
16&2 9a
a+.]/—
25 5( 25 @) gmram)_
4alb
58a @
4al®d 4a

23



697.

L
2 SHY
B
- DAOB=150;
) . DAOD=210;
| T DAOC=540;
"~ DAON=-45%;
¢ DAOL=-135.
M
698.
A~B=400";
A~C=-210";
A~D=240.
699.

a) 0=282; 270°<282°<36(, 3nauut, aIV uerBepTu.
0) 0=190; 180°<190°<27(C, 3nauur, a1l yeTBepTH.
B) 0=100; 90°<100°<18CF, 3Hauurt, aUIl yerBepTH.

r) 0=—20° 270°<-20°<36(, 3nauuT, 0 ]IV deTBepTH.
o) 0=—-110; 18¢F<-110°<27(, 3nauut, aUIII veTBepTH.

e) 0=4200; 4200=360°11+240; 180°<240°<27(, 3Haumt, allll
YETBEPTU.

700.

a) 0=179; 90°<179<18(C, 3naunt, alJll uerBepTH.

0) 0=325’; 27(°<325°<36(", 3nauur, allIV yerBepru.

B) 0=—150C; 18C°<-150°<27(F, 3naunT, oIl yeTBepTH.

r) 0=—10° 270°<-10°<36(C°, 3nauur, alIV geTBepTH.

o) 0=800; 80C°=36C°2+8(C; 0°<80°<90°, 3nauuT, 0[]l ueTBepTH.

e) 0=10000; 10000=36C"27+280; 270°<280°<36(°, 3Hauwr,
oIV getBepTH.

24
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701.
a) 770°=2[360°+50°; —-310°=-360+50.

0) 480°=360°+120’; 1560°=4[360°+120"; -240=-360+120.

702.

a) 420°=360°+60°; a=60°;

0) —210°=-360+150; a=150;
B) —700°=-2[360°+20°; a=20".

703.
sm35:l=1’—;5 ~0,58:
cos35= X = 2% 0 g2. tg3s=3N35 _ ¥ _ LT3 4 75

R cos35 x 245
ctg35=—=1,4

y
S|n160‘:l~%--0,37,
cos160=" = 28 - 0 03: tg160=2 =1 ~_0 30;

3 X =2,
ctg160="~"28 ~ 2 55
y Ll
sin23o=2 = 22°_ g 75; c05230:% % ~-0.65
1g230=2 = 2222 <1 15 ctg230=— ~ﬂ ~0,87;
-195 25

sin75°)=2 = % ~-0,97;
COSE75%)=— ~%~O 27; 19E75%) == =% =-3,625;
ctg(-75%)=" ~O—f ~-0,28

25



704.

T _X.
sinoi==; co=—;
R R

tga=2 ; ctgp=2 .
x y

705.

J3_. 3

a) 2c0s60°++/3 COS30=2[-I;— +43 [-l; :1+§

1

6) SSin30°—Ctg43:5El£ —125 -1=—.

3
2

5 x

5
1

ES
2

B) 25in30°+600$60—4tg45=2[-l;— +6E—l;— —4M=1+3-4=4-4=0.

r) 3tgd5°My60P=313/3 =343 .

NG

1) 4 tg60°Bin6C=45/3 [-»73 =2(+/3)% = 213=6.

NG

e) 125in60°@0$60:12|:-l? E—l;—

26
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706.
V3 A3 _ (3

a) 25in60°[Btg60= 29—[-»—_____ _
2 3 3

6) 2sin45°—400330:29\/; —4@/7_ =2 -24/3.

2
B) 7tg30°tgso’=7m‘/?g af3=7 a(f_) -7:3-7.

3
r) 6ctg60°—2$in60’=6E)\/?§ —2[-)*/7g =23 -3=43.

707.

a) sino=1l; a=90°; 0a=90°+360°=45C°; a=450+360°=81C;
0=810°+360°=117C;...

6) cosa=-1; a=18C; a=18C+360°=54C; a=540+360°=900C;
a=900°+360°=1260C;...

B) sino=0; 0a=0° 0a=0°+360°=36C°"; a=360"+360°=720C;
a=720°+360°=1080C;...

r) tga=0; a=0°; 18C; 360;...

708.

a) sinB=-1; f=—-90°; f=—90°+360°=27C; f=270+360°=63C;
0) coP3=1; B=0°; B=0°+360°=360; =360°+360°=720;

B) co3=0; f=90°; B=90°+36(F=45C; p=450°"+36(F=81C;

r) ctgB=0; p=90°; B=45C; p=27C.

709.
a) Tak kak —1<sina<l1, To 0<1+sim<2;

6) Tax kak 1<cosa<l, To 1<2—co®1<3.

710.
a) Tak kak —1<sina<1, to 0<1-sirm<2;

6) Tax kak —1<cos0<l, To 1<2+COA<3.
711.

27



a) a=90°; 45C; 27C; 81C;
6) 0=0°; 36C°; 18C; 540C.
712.

a) HEe MOXET, TaK Kak \/E >1;

1
6) MoxkeT, Tak kak — <1,

N
1+4/3
2

B) HE MOXET, Tak Kak >1;

3 <1.

') MOXKET, TaK Kak

713.
a) 2¢0s0°—4sin90+5tg180=21-4[1+50=2-4+0=2.
6) 2¢tg90°-3c0s270+5sinC=2[0-3[0+50=0.

3 1 3 1 3.1
B) tg360°- = sin270-— c0s180=0- - [(-1)- — [(-1)==+- =1.
)tg 1 1 7 T D=+
714.
a) si110°+2<3056020+2[4;— =1.

6) tg60°sin6UBtg30= /3 D*/; a3 =¥ .

B) 45in90°-3c05180=401-3[-1)=4+3=7.
r) 3ctg90°-3sin270=30-3[(-1)=3.

715.
a) sina+co=sin®®+cos0=0+1=1.
0) sina+c0$:sin45°+cos45:g +T2 A2 V2.

B) sind+co=sin90+cos90=1+0=1.
r) sino+co=sin180+cos180=0+(-1)=—1.

716.
V3,2 _3ed

a) cos2a+cosd=cos30+cos48=—+—=
2 2 2
0) cosZa+cos&1:c0360+cos90:% +0:% .

B) cos20+c0os31=c0s180+c0s270=-1+0=-1.
28
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717.

a) sin30°+sin230°+3sin330°=sin30+sin6+sin9C’=
1, £ #4342 _3+43

2 2 2

f 3+\/_

0) tgd5°+tg30¢°P=1+—

718.
05 05 05 05 , K0,5y/205 , 10,5\ _ |10,5,05
1) :)-5b B osb 05:(a *b 0)§a05+b02 b e =
a” a”+b” a~(@a”+b™)
_ a+2a0.5b0.5 +b_b0.5a0.5 _ a+a0.5b0.5 +b .
ao,s(ao.s +b0'5) - ao,s(ao,s +b0’5) !
2) 1,5 +bl,5 : a+a0.5b0.5 +b =(a0,5)3(b0,5)3
% ao.s(ao.s +b°'5) %
‘ a+a0.5b0.5 +b _ (a0.5 _bO.S)(a+a0.5b0.5 +b) I]lO.S(aO.S +b0.5) _
'ao,s (a0‘5 +b0’5) ao's(a+a0'5b0’5 +b)
:(a0.5 )2_(b0.5 )2=a_b.
719.
BRx-3y=2, EKZZ+3_,
a) EXZJ“ 2290, O 2
Yy =44 B<2+y2:20:
§x= 2+3— . 2+3y
2 x= ;
g 2+3 . 2
é( N 4 y2 =20 Ha+3y)? +4y? =80
O _2+3y
2
Ha+12y +9y? +4y? =80
13y*+12y-76=0;

D=12-413[(-76)=4096>0;
CJICI0BATCJIbHO, IIPsIMasi U OKPYKHOCTb IICPECCKAIOTCA B ABYX TOY-
Kax;
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Bx+7y=50, Bx=50-7y,
6) 2 2 2 2
+ 2 =50, H50-7p)* +y? =50;
EX=50-7y
52500— 700y + 49y? + y* =50
Pemmm ypasHenrwe: y—14y+49=0;
D=14-4[49=196-196=0;

CrnenoBareibHO, NpsiMas U OKPYXKHOCTb UMEIOT OJHY TOUYKY Mepe-
CEUeHUs, T.€. NpsMasi KacaeTcsl OKPYKHOCTH.

720.
2 s 2 3
3_1¢64 313 _ (24)4 2_23
2 27 116 _(®) (f) ) _3 _12 =(9-8)3=3;
_L = 3
81 4 (3% *
2 1 2 1
3395 3)3 — (25)5 2_t
6 3273 (@Y -2)) 272 _ (4 ps=10.
_L -z 5
125 3 5% 3
721.

a) 0=48°; tak kak 0°<0<90°, To all uerBeptu, nosromy sina>0;
cosu>0; tga>0; ctgn>0.

6) 0=137; Tax kak 90°<0<18C°; aUll yerBepTH, mo3TomMy sina>0;
co0<0; tgu<0; ctgn<O.

B) a=200; tak kak 180°<0<27(°; aUlll werBepTH, MO3ITOMY
sina<0; com<0; tgu>0; ctgn>0.

r) 0=306’; Tak xak 270°; 270°<0a<36C°; aUIV yeTBepTU, NOITOMY
sina<0; cos>0; tga<0; ctgn<0.

7122.

a) Tak xax 90°<179<18C, to 0=17F0Il uverBepTH, MOITOMY
sin1790.

0) Tak kak 270°<280°<36(°, To 0=28C°UIV deTBepTH, MOITOMY
€0s280>0.

B) Tak kak 90°<175°<18C°, to 0=1750Il uerBepTH, MOITOMY
tg175<0.
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r) Tak kax 270°<359<36(°, to 0=35FUIV ueTBepTH, NOITOMY
ctg359<0.

1) Tak kak cos 410°=cos(360+50°)=cos50, To 0°<50°<90°%;
a=50°0I yeTBepTu, noaTomy cos410°>0.

e) Tak xak tg500°=tg(360+140°)=tg14C, T0 90°<14(°<18(C;
0=14C0II getBepTH, TO3TOMY tg500°<0.

x) Tak kak Sin(—=75%)=sin(360-75")=sin288, to 27(°<285<360C;
oIV getBepTH, noatomy sin(—75°)<0;

3) Tax KaK €0s(—118)=cos(360-116)=cos244, TO
180°<244<270C; alIll yetBeptH, nostomy cos(—116°)<0.

723.

a) Tak kak 270°<315°<36(°, To 0=315’0IV yeTBepTH, clenoBa-
TeJIbHO, c0s315°>0.

0) Tak kax 90°<109°<18C, To a=10F I veTBepTH, CICAOBATEITH-
HO, sin109°>0.

B) Tak xak 90°<145°<18C°, To a=145[JIl yeTBepTH, ClEqOBATEb-
HO, tg145°<0.

r) Tak kak 270°<288°<36(0°, to 0=288UIV uerBepTH, ciaenoBa-
TeNbHO, ctg288°<0.

n) Tak kak c0s(—28)=cos(360-25")=c0s338; 270°<335<360;
oIV uerBepTH, crnenoBarenbHo, cos(—25°)>0.

e) Tak kak tg(—10)=tg(360—-10")=tg35C; 270°<35C¢°<36C; alllV
YeTBEPTH, ClleA0BaTeNbHO, tg(—10°)<O0.

724.

a) sin0>0 B I u II yerBeptu cos0>0 B I u IV uerBepTH, no3TOMY
all geTBepTH.

6) sina<0 B IIT w [V getBeptH, cosa>0 B | n Il geTBepTH, MTOAITOMY
allV gerBeptn.

B) sina<0 B Il u IV werBeptH, cosa>0 Bo Il u 111 yeTBepTH, MO3TO-
my allll yerBepTu.

r) sina>0 B | u 11 werBepTH, tg0<0 B | n I11 veTBepTH, MO3TOMY O
YETBEPTH.

n) tgo<0 B II u IV uyerBeptH, cosa>0 Bo I u IV uetBepTH, No3TOMY
allV gerBepTh.
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e) ctga>0 B I u III uerBepty, sina<0 B III u IV yeTBepTH, NOITOMY
allll getBepTH.

725.

a) 90°<100°<18C°, sin100>0; 270<300°<360°; sin100>0,
€0s300>0; sin100[60s300>0

0) 180°<190°<27(, sinl190<0; 180<200°<27C; sin190<0,
tg200°>0; sin190{y200°<0

B) 270°<32(P<360°, c0s320>0; (°<17°<90°,c0s320>0, ctgl?>0;
€0s320(dtg17>0

r) 90°<17(P<18C°, tgl70<0; 400=360+40°, 0°<40°<90";
tg170°<0, cos400>0; tg170dos400<0

726.

a) B | n 111 uetBepTsX;

0) B [; II; LIL; IV ueTBepTsIX;
B) B I; 11 weTBepTsX.

727.
a) sin (—30°)=—Sin30’=—% .

0) cos (—60°):—C0360:% .

B) tg (—45°)=—tg45=-1.
r) ctg (-30°)=—ctg30=—+/3
1) cos (—90°)=cos90=0

2

€) sin (~45°)=-sin4§'=- =

728.
V3

a) sin (_60°)=_Sin60:_7 .

0) cos (—60°)=cos60=-1.
B) sin (-90°)=-sin90=-1.
r) ctg (—45°)=ctgd5=-1.

729.
a) sin750°=sin(2[360°+30°)=sin30’=% ;
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V3

€0s750=co0s(2360°+30°)=cos30= EY ;

V3

tg750’:tg(2[360°+30°):tg30°:? ;

ctg750=ctg(2360°+30°)=ctg30=+/3 ;

0) sin810°=sin(2360°+90°)=sin90=1,
€0s810=co0s(2360°+90°)=c0s90=0;
tg810=tg(2360°+90°)=tg9(® — He cyiuecTBYET;
ctg810°=ctg(2[360°+90°)=ctg90°=0.

B) sin1260°=sin(2360°+180°)=sin180=0;
€0s1260=cos(2360°+180°)=c0s180=-1;
tg1260=tg(2360°+180°)=tg180=0;
ctg1260=ctg(2360°+180°)=ctg180 — He cyliecTByeT.

730.
a) sin390°=sin(30’+360°)=sin30’=% ;

0) cos420°:cos(60+360’)200360:% ;
B) tg540°=tg(180°+36C°)=tg18C°=0;
r) ctgd50°=ctg(90+360°)=ctg90=0.
731.

V2

a) sin405°=sin(45+360°)=sin45= Y ;
0) c0s720°=c0s(45+360°)=c0s360=cosC0=1;

NG

B) tg390°=tg(30°+360°)=tg30C°= Y ;

r) ctg630°=ctg(270+360°)=ctg270=0.

732.

a) sin(—=720Y=-sin720=-sin(2360°+0°)=-sin(’=0;

N

0) cos(—405f=cos4058=cos(45+360°)=cos45= -

B) Cos(—780)°:COS780:COS(2360’+60°):COSGOZ% ;

r) ctg(-1110y=—ctg1110=—Ctg(3360°+30°)=—ctg30=+/3 .
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733.
a) tg(-900°)=—tg(2360°+180°)=—tg180°=0;

0) ctg(—780°):—ctg780’:—ctg(2360°+60°):—ct960’:—g ;
_ . L T i)
B) sin(-1125)=-sin1125=-sin(3360°+45°)=—sin45=— =
734.
1
—y d( VXY Y 2 XY
oyt Xty li x+y xy Vo xry
Xy
_(y=xy+x)oy _
Y.
y—x)x+y
ITpu x=-0,12;y=-0,5xy=-0,120,5=-0,06.
735.

a) x’~x—56<0. Haiizem kopHu ypaBHeHus x°—x—56=0;
D=1-4[{-56)=225;

T v
1++/225 1-4225 o= B £
xX= —2 =8 wim x= —2 = :

_—7;
—7;8
x?~x-56=(x—8)(x+7)<0. (=7:8)
6) 3x*-29—10>0. Haiinem kopHu ypaBuenue 3x°—2%—10=0;

D=29-43[(+10)=961;
+_‘:“Z__“'“u£

29 + 31 29 -31
= =10 unu x= ],n'a 10

1.
3 ’
3x2—29x—10236c—10)(x+%)>0_ (=0 —E)D(lo;m

B) 4x’<—-1; 4*+1<0.
O06a cnaraeMbiX HEOTPULATENbHbI, IO3TOMY PELICHUN HET.

r) l—x+x2>0; Bx—lG>O; xil.
4 O 20 2

736.

2)0,5-22% 195-20 5,
T T
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180° 1800°

6) 10— [10= ~573.
T T
py T=180° 1o
5 m 5
F)E=180 L =o0r.
T 9
zx)3—n——180 27 2135,
4 T 4

e)- om_ 1807 EB—EE=—150°.
6 m O 60

) 9_"_ 180" fPmh — g1p,
m 0O2C
1 180°

_Tl:—
3) 5

737.
a) 0,2=

D%n =2160.

180 [0’2:36
T s

180°

=11°.

6)3,1=

57‘[ 180°DS_ 450

g

3,1=178.

2 m O2cC
)~ T 180" TE ey,
3 m O3C
o ST
m 4
738.
2) 135°=— 135="
180 4
6)210°= = @10=""
180 6

8) 36°= —— 36="".
180 5
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1 150°=—" a50="
180

6
T 4T
1) 240°= —— 40=""C
180 3
¢) 300°=— 300=""
180 4
m 21
“1200= "% -120)=="
) 50 C120==

T S
_225=_"" [1-225)=>"
3 g0 ©225=

739.

a)a=10°=—_o="L .
180 18
6) a=18°=—"* ng="".
180 10
5) 0=54°= 1= Ha=3"T" .
180 10
1) a=200= - 200=17 |
180 9
1) 0=225= 1 225="
180 4
¢) a=390°= " 390= 1T |
180 6

e °:ﬂ — :—E
x) a=—4 180[( 45) e

——60°=_"" {-60)=—"
3) 0=—60° 180[( 60) 3

740.

S5t Sm_m
a)o="—;B=m——=—.
) 6 B 6 6
6) GZM; B:T[—M:l .

12 12 12
B) a=0,3r;, B=10,3r=0, 71t

741.
36
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B paBHOGEApEeHHOM NPSIMOYTOJILHOM TPEYTOJbHUKE YTIbl PABHBI

90°%; 45%; 45%; 90°=90 "~ =T 45=g5n L =T
180 2 180 4

742.

m_3m 3
a) — <— <1, noatromy — [JIl geTBepTH.

2 4 4

n
0) 7 <1,8r<2m, mostomy 1,81V weTBepTH.
B) g <0,6r<Tt, noaromy 0,6T0]l| weTBepTH.

" 0<1D]80

s
< 5 nodtomy 101 yerBepru.

743.
a) Tak kak §<5?n<n: %T Ol geteepTn [ Sins?n >0.

0) Tak kak 7—2T<3TT[ <Tg, :%T Ol gerseptn [ 005377 <0.

B) Tak kak 1=57°0J yetseptu [1 Sin1>0.

9a8o0°

) Tak kak 0,9= T =52°0l werBept J c0s0,20.

mom_ T T
1) Tak kak 0<—<— [0 — 0l yerBeptu 0 tg— >0.
) 42 4 = 19y

e) Tak kak 3= 3180

=172°011 wetBeptu O tg3<0.

%) Tak xak §< 2?1'[ <TT, 2—3” Uil gereptn U Ctgz?n <0.

1080°

3) Tak kak 0,2= =11°0I werBeptn U ctg0,20.

744.

a) (0; 7—2T) — luetBepts 0 SiNX >0; cosx>0; tgx>0; ctgx >0.

0) (g ;T) — Il wetBepTh (I SiNX >0; cosx<0; tgx<0; ctgk <O0.
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Ell
2
3 .
r) (7 ;21 — IV wetBepth 0 sinx<0; cosx >0; tgx<0; ctg<0.

B) (Tt — ) — Il wetBepTs O sinx<0; cosx <0; tgx>0; ctg>0.

745.
T T T T 3
0 _ —_ —_ —_ -
a 6 |4 |3 |2 |" 2 |2
1
sina |0 — ﬂ ﬁ 1 0 -1 0
2 2 2
coqx |1 ﬁ Q l 0 -1 0 1
2 2 2
1
tga |0 ﬁ 1 N 0 - 0
1
t 0 1 — |0 - 0 -
clga x/g \/g
746.

m V3

T 3
a) 2sin — +tg—=2—+1=+/3 +1.
) 2sin—+g =2 V3
6) cos ¥ ~sin>T =0-(~1)=1.
)
B) cosT[—ZSin%T :—1—25% =-1-1=-2.

r) ZCosg +thl=2EI;— +0=1.

747.

a) 2sinn—2cos37" +3tg% —Ctgg =2[0-2[0+31-0=3.

V2 o V343
3

I mo.T m
6 sin(——)+3cos— -tg— +ctg—=—— +3[- ——+
) =) 3 9 oo

2 2 3
VI _3-4
2 2

o | w
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B)2smz—3tg +ctg(— )thl“le/; 3[-!\/?_+0 J2-43.
2

r) 3te(— E )+Zsing —3th—20tg£ =342 ~30-211=4/2 -5.

748.

a)s]'_nzlr+5irﬁ7_-[: 2 + 3 :2+§:§:11_
4 3 2 2 4 4 4 4

Bl snt @] (1)@—[([ )2
r)tg—co§— sm—=£%‘£§ ‘/— 33 =§_

32 8
749.

a) 5sing +4cos(}3sin37n +cog=501+41-3[(+1)+(-1)=11.
6) sin(~T)—cost- ﬂ )+28in2T-tgr=0-0+20-0=0.

B) 3- sm2—+2co§" —5th */_) +2[0P-51%=3- 2—5:—2%

r)3sin27—4tgz —3c0g +3ctg > T —am?-4m%- 3[(1\/—) +300=

=3—4—2:—3l.
4 4
750.
a) Si112,5Tl=Sin(2]T+0,5ﬂ):Sing =1.
0) cos (— ) cos({TlT =cos(2w — ) co s§=%
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)tg%—tg(%—) tgz—%

r) sin (——) S|n9—2n— sin(4re — )— smi— 1.

13m J_
) ctg —— =ct 4n+— ctg —=—
) ctg 3 a( )= g 3753

17rr

e) tg(-——)= tg -tg(4n+—)——tg——

751.

m_3

303
m_2

0) cosllr—cos(t‘m )=cos—=-—.
4 4 4 2

a) ctg% =ctg(2re+ — ) =ctg—

25m 251 m_ 1
sin(——— )= —sin—— =-sin 4n+— =-sin—=——_.
B) sin(~— )= . ( ) 6 2
r) cos(—4,5m=cos4,5t=cos(4w0,5m=cos0,5=0.
753.

) 1) a-3 6a-18 _  a-3 6a-18

2=3a+9 @ +21 a-3a+9 (a+3)a’-3a+9)
_(a-3)(a+3)-6a+18_  a’-6a-9+18 _  a’-6a+9

(a+3)(a2-3a+9) (a+3)(a2-3a+9) (a+3)(a?-3a+9)

. (@-3* _(a-9°

(a+3)(a®-3a+9) a’+27
2)

(a-3)° _ ba-15 _

(@+3)a>-3a+9) 4a°+108
@-3* . 5a-3)

(a+3)(a2-3a+9) 4a+3)(a’-3a+9)
_(a-3° (- +3)(a®-3a+9) _4(a-93
(a+3)(a®-3a+9)(a-3) 5 5

40
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&) 1) )36—3 + 2x—3 _
x> =64 x~+4x+16
_ x-3 + x-3  _
(x—d(x*+4x+16) X’ +4x+16
_Xx=3+(x-3)(x-4) _ (x-3)A+x-4) _ (x-3)?
C(x—4)(x2 +ax+16)  (x-A)(XC+4x+16) X -64

X2 —6x+9 D2x3—128:

2)
(x—4)(x* +4x+16) 3-x
2 _ 2
_G-x"B(x 4)(2x +4x+16) —2(3- ).
G- x)(x—4)(x* +4x+16)
754.
a) 6x—10x’<0; x(3-5x)<0; T T
x(x—0,6)>0. " 5 K
(=03 0)1(0,6; )
2 . 2 .
6) x S_Zx, Tx +27CSO, :* :-.:-\_-\"'_E"'-_::
-2/7 0~
2
2 .
+=)<0. [--:0]
x(x 7) 7
755.

a) 1-coga=sirfa.

6) sin“a—1=—(1- sirfa)=— coa.

B) cos?a+(1-sirfa)=coga+coa=2 coda.

r) sina+2 coda-1=sirfa+cosa+cosa—1=1+codn—1=cosa.

1) (1- sina)(1+sim)=1- sirfa=coga.

e) (cosa—1)(1+com)=coga-1=—(1- coa)=- sirfa.

756.

a) 1- sirfa- coga=1—( sirfa+coga)=1-1=0.

6) cos’a—(1-2sirfa)=coga—-1+2sirffa=-sirfa+2sirfa=sirfa.

757.

a) sina cost tgo= SNACBASNG gz,
cosa



6) sinal cos ctga-1=SACOSACOT 1 _n2y1=
sSiIna
=—(1- coga)=- sirfa.
B) sina—tgactga=sirfa—1=—(1- sirfa)=— co<a.

r)

1-sin‘a _cosza -1

COS2 a COS2 a

COS2 a COS2 a COS2 a
= =- =—ctgfa.

cos’a-1 —(l-cos’a) sin’ a

1-cos’a _sina _, ,
—— =— —=tga.
I-sin"a cos” a

758.

a) sin“a+coga+tgfa=1+tgfa=

e)

2

cos” a
6) tgqctga+ctgza:1+0t92a: 2
sin” a
759.
] sina - cox
a) sindl ctgd= —————=cosa.
sina.
sina [tor _ .
0) tgd cosdf =————  =sina.
cos
sine  Sino [CoSx
B) = - =Cos1.
tgo Siha.
r) tga ctgo-1=1-1=0.
'8 1="8% i iotfa+1= L
cten 1/tgx oS
L a2 2
o sin“a —1 =(1 sin 0‘) —_Los« =—ctgfa.
I-cos’a 1-cofa  sin’
760.
a) sino+coga=1;
sirfa=1-co<a;

sirfa=1-(-0,6)'=1-0,36=0,64; sio=+ /0,64 = +0,8, Ho
oI yetBepTy; sina>0, T.e. Sina=0,8.
6) sina+coso=1;
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coa=1-sirfa;

MO3TOMY

HO QUII uetBepTH;

co§a:1—(l)2:2—l:§; cosa =+ |2 =i£,H0

39 9 9 9 3
oIl gerBepTH; cos0<0, mo3TOMY COSO = #
B) 1+tg20(= 12 ;

cos” a

)
tgzo(: 12 _1:1 cozs a ;
cos”a cos”a
15
, O s 225 64
tgo=——=(1-— ) —=—;
(_lj)z 28977289 225
17
64 8
tga=t,[— =x—, wno alll uyerBepTH; tga<0,
P25 T i e
8
tga = ——.
g 15

r) 1+ctg’o= - 12 ;

sin” o
sirfa=—— =l; sin=t |- :ié,

1+(-2) 5 5

. . 5
sina>0, noaTomy Sina = 5

761.
sirfa+coga=1;
coa=1-sirfa;

coa=1-0,6=1-0,36=0,64;
con=+,/0,64 =+0,8, HO

cos=0,8.
6) sina+cosa=1;
siffa=1-coa;

sinzazl—(% )=1-

115,
16 16

adl derBepTH;

cosa>0,

MO3TOMY
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sino=+ E :iT, Ho OOl werBeptw; sin0>0, mO3TOMY
15
sihna =——.
4
1
B) l+tg 0= >
cos“u
coda=—! ;
1+tg2<x
(;052(1: L :i :
1+32 10
cosu==% 0 —+1£, Ho a0l wertBepTH; cosa>0, mMO3TOMY
V10
cosa =——.
10

1
r) I+etg’o= ——; ctfa=——~1;
sin‘o
—qin?2
Ctgzcx=1 sin“o ;

sin’

_ 2@2 | 144
i 0130 EL _Tleo _ 25069 _ 25

144 169044 144"
EL 169

25 5
ctgo=t,— =t—, w®Ho Oall 4dgerBepTH; ctga>0, TMOITOM
Twm T P o8 Y
ctga = E
12°
762.
a) sin‘a+coga= @%g+ Og= 1600 1681 =1; BbIMON-
1 410 1681 1681 1681
HSIeTCS.
. 2 3 _9
0) sin B+CO§B:% — ———¢1 HE BbIMOTHSAETCS.
16 16 16
44
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5 509
B) tgBctgB=— [1,8=—— =1; BbIIOAHIETCS.
) tgBetoB 5 955

r) thth3:(\/E -1) («/E +1)=2-1=1; BeImoNHsETCS.

763.
sirfa+coga=0,33+0,63=0,1089+0,3969=0,5054..

764,
a) 1) sina+coga=1; coda=1- sirfa;

coa=1- @%@Z - 1600 ;
1 1681

1600 40
con=+ [—— =x—_ ®Ho alll ugerBepTHw; cosa<0, mO3ITOMY
1681 41
40
cosga = ——.
41

sina 9

40
stga=—: (——)=—
cosa g 41 ( 41)

kS

2) tga=
)t 40

0) ctga=%D tga =3

1+tg’x =

1
‘cofa=—
coda 10

1 V10

CoS) = ———= —1— , T.X. alll getBepTH, COM<0.

765.

1
a) 1) I+tg’a= ——;
cos™ a

1 1-cos’a
tg'a= ——-1=—F—;
cos” o cos” a

45



3
tga = -
g 4
2) cth(—L ; ctgo(—L =——=-1-
wa '’ 23 3 3
4
| |
6) 1) ctga=——, ctgo=—.
1ga -1
2) 1+ctgfa—— sirfa= ————;
sin® a I+ctga

(a0l uetsepTH; sina>0).

766.

a) 1) sina+coga=1; coda=1- sirfa;

cofa=1- %g—ﬁ——; 0081:1/% :%, HO 00l weTBepTH;

4
cosu>0, no3Tomy COSa = T

3) ctgp(—L ctgo(—l —% =1—.

6) 1) sin’a+cosa=1; sirfa=1- cosa;
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sirfa=1- @l—g 289-64 225, ino=+ £_+E wo  all
289 289 289 17°

. . 15
4yeTBEPTH; Sina>0, mo3TOMy SINA= ﬁ .

sina 158 _ 1507 _15_,7
o= =1—.

2) tgo= = 22717’
) 1= cosa 17 17 178 8 8
3) ctgx—L' ctga—L—i
ga’ 15 15
8

1
B) 1) ctga=—— ct = =—.3.
R

3
2) 1+ctg}a—— S|r|2a—;2;
sin o I+ctg“a
. 1 1 : 1 1
Slr'|2(1:—2 =—; sin=t [—=t—, "o OaUIl uYeTrBepTH;
1+(_ \/g) 4 4 2
sina>0, noatomy sina:% .
3) tgo= Sind ; COSI= sinda ; cosn(:l :(—ﬁ -3 :——3.
cosa ga 2 3 -2/3 2
1 1 2
) 1) tga=——; tgo=——=—= .
YDt ctga foa -25 5
2) 1+ctda=——; sirfa= ! —=
sin” o l+ctg“a
. S
é@ 4+5 29°
sino= Ho a1 getBepTH; Sinai<0, mostomy Sina = 2
\/— s 5 \/E .
3) tga= sina | sina —comi=—— 2 -(_E)—_ 20 _ 5
cosa ’ ea @ 5 @[2 @
529
29



767.
a) 1) sin?B+cosSP=1, swaunt, cos’B=1- sir’p;

cosp= 1—%4—g 1681.

coP=+ ’lié i%, Ho PO uerseptu; cosP<0, mnostomy

9
COSp = ——.
p 41
smB 401 4
2) tgf3= = (- )= ——=4—.
) tB= osp QB (= ) e 9
3) ctg3——' cth—L——i
B’ _40 40
9

6) 1) sin’B+cogp=1; sirfP=1- cosP;

sinfp=1- @gg =

sinB=+ 1/225 :i%, Ho BOIV uerBepty; sin<0, mosromy SirB:—%.

sinB ., 3. 4__ 305 :_3
2) tq3— ,3 tgp= 5T sm 4
L = i_ l
3) ctdh= 2 ; Ctof3= 3.

B) 1) cth——B thB———

2) 1+tdp= coslz 5 : co$p= lg ; co$p=

1+1g°B
:% % oP=+ \/7 ig, Ho PBOIIT werBepTH; cosB<0, mo-
ITOMy COS[3 = —£
3) tgp="" inp ; sinB=tgBBoPB; sinB= 1[(]—£)__£
cos B ) 2
48
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r 1) tgﬁ=@; tgﬁ=%;

2) 1+ctﬁﬁ=ﬁ; sirfp=

1+ctgzﬁ ,
si r12[5_—_ sinB=+, |— —_£ no BOI uerBeptu; sinf3>0,
. JE
MO3TOMY Slrﬁ—ﬁ .
3) tg3— cosB . ; coP3= ctBl8inB; coP= 3[-3\/1—_0—£.
ing 10 10
768.

a) 1) sina+coga=1; coda=1- sirfa;
cog0=1-0,62=0,6156;

cosu=+,/0,6156 =+0,78, Ho §<O(<TI; Co<0, mo3ITOMY

cosn=-0,78.

6) 1) tga= 1
crea

ctga=1: (-2,1=-0,48.
2) 1+tfa=

—— ; coda= —;
cos” a l+ga

Ca= 1 == 1 :@; coi=+ 100 =+0,43, HO
1+(-2,))> 1+441 541 V541

377-[ <0 <211, CO2>0, mosTomy co=0,43.

sma

osa
B) 1) sina+coga=1; sifa=1- cosa;

3) tgu ; sino=tgaéos; sino=-2,110,43=-0,90.
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sirfa=1-(-0,23f=0,9471;

sino=+,/0,9471 =+0,97, wo n<a<37n; sino<0,

sina=-0,97.

2) tgo= 319 194=—-0,97: £0,23)4,2.
cosa
11

3) ctp=——=——= ,24

) o 42

M 1) 1+etgfa=s - sifas ——;

sin” a l+cig’a

[I03TOMY

sirfa= L _100, sino=+ ,}@ ~+0,41, Ho 0<0<-_: Osir>0,
584 2

142,22 584"
noatomy Sino=0,41.

3) tgo=1 190=0,41: 0,9020,45.
cosa
769.
a) 1) sina+coga=1; coda=1- sirfa;
cosa=1- @l—g 25 o= 2L
289 289 17
15
cosu= } -2
289 17
sina 8 15 807 _ 8
2) tga= Ttgo=—; —=— = —
= e T T 7as s

_ 8. 15 8
_17'( 17) 15
1 15

3) ctop= L Ctg]———§:1% I ctgot:#:—l—.

8 _8
15 15

6) 1) sin“a+cosa=1; sirfa=1- cogq;

L, . 0O BE 1 _\/T_l
S|n2a—1 %’T% —Z,SII’U— Z—E Win
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_sina 1,3 2 _ 3

2) tgo= itgo= = (— )= —— ==
) cosa 2 (2) 2G/3 3 i
oL 312 A3
2 27 263 3
1 3
3) ctop= ct :—:————«/g wi
) ctox (0] _ﬁ 7
3
ctga:%:\/g.
3

770.
a) 1) sin®a+coga=1; coda=1- sirfa, 3uauur,

coi=+1-sin’a wm cosa=—+1-sin’a ;

sina sina

2) tg0= ——— mm tgo=————.
V1-sin? a V1-sin’ a

V1-sin? a 1-sin’ a
— W ctgo = ——.

3) ctepi= ;
sina sina

6) 1) sin’a+cosa=10 sirfa=1- cosa, 3HauwT,
sino=+/1-cos’a wmu sina=—+/1-cos’a :
V1-cos? a Vi-cofa

2) tgu=———— wmtga=——— .
cos™ a cosa

cosa cosa
uim Ctgo=————.

3) ctp=——
\ll—cosza 1-cos’ a

771.
oLt b-l-b_ 1
b b b

2)

a+b Ep3—b3 _(a+h)(a-b)(a* +ab+b?) _

b_

a>+ab+b® b -a* (a%+ab+b?)(b-a)(b+a)

a-
b_

a
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. a+a—b a(a—b)y+ab
5) ab”-ab a_b:ab(b—a)D a-b _
a+b a—a—b a+b ala+b)y—ab
a+b a+b
a’-ab+ab

_ablb-a) a-b _ablb—a)a+b) _
= B! = =-ab
a+b a’>+ab-ab (a+b)a-b)

a+b

772.

=2x2 —6x, B0x =2x2 -6x, 2x(8-x)=0,

=10x; =10x; oy =10x;
0 unu [ . ITepecekarorcs B ABYX TOUKaX.
01 =0 0, =8
773.

1 a2
2 1- 12 :cosza 1_-sin’a ——tefa.
cos’a  cofa cosa

6) 1 -1=1+ctda-1=ctda.

sin” a
o) |- Sinacosa _,_sinacosasing _, o o

crga cosa
2 2 .2
" 1gacigd —cos” a :1 cos“a _sin"a :lsina.
2sina 2sina 2sina 2
774.
-1 -1

2) cteB- cos B _ cosB_ cosp _

sin 8 sin 8 sin 8
_ cosB [3in B —sin B [tosB +1_ 1
sinf sinf
1 1 _sina+l-(sina—1) _

sing -1 l+sina (sina —l)(sina +1)

52
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_ 2 _ -2 2
sinfa-1 1-sina cofa

I-ctgy _ctgy(tgy -1) —cty.
tgy —1 tgy -1
.2 ) 2
- sza I +ga Ctg}(zl sin” o 412508 a +1=
cos“a—1 1-cos® a sin“ o
_ 1
sin”a
) 2
) tep(sirtp-1)= P B) gz
cos” 3
e) cos“a~(ctg’a+1)Sifa=coso- —— [sirfa=cosa-1=-sirfa
sin” a
775.
l-sina l-sina  sina _ 1-sing +sina 1
a) +tgo= + = = .
cosa cosO  cosd cosa cosa
1 + 1 _ l-cosa+1+cosa _
I+cosa 1-cosa (l+cosa)(l-cosa)
2 _ 2

l1-cos’a sin’a

B)ctg’B(cogp-1)+1= cos” Bll1 ~ cos” ) +1= cos” Blsin’ B +1=

sin® B sin® B
=1-cosSP=sir'P.
" tgB+1 _tgB+1 _tgB+1 ~tgp.
1+ctgB 1+i g +1
tgB 9B
776.
1+2sinfBcosf _ 1+2sin B cosp

(sinB+cosB)®  sin® B +2sin B cosP +cos )
_1+ 2sin B cosp 1
1+2sinBcosB

53



sin’? B—cos2 B+1 _ sin? B+sin2 B _2sin’p _

0)
sin’ B sin? B sin® 8
1 1 1 1

B) ot py + =

1+ig%a  1+cig’a ! !

cos’ B sin’p

=cogP+sirp=1.
" [ +sinf3 E] —sinf3 _ (@+sinB)(1-sinB) _

cosB  cosP cos B
_1-sin’B _cos’p _
B cos’ B B cos’ B B
777.

a) (sina+cost)?~2sint cosi=sirfo+2sim cos+coso—
—2sir coi=sirfa+coga=1.
2-sina-cofa _2-(sina+cosa) _2-1_1
3sina +3cofa  3sin‘a+cofa) 3 3
B) sin*a+coda+2sirfa coga=(sirfa+coga)?=1%=1.

" sin*a —cos*a _ (sin® a — cos? a)(sin’ a + cos® a) _

sin’a - cos’ a sin’ a —cos’ a
=sirfa+coso=1.
778.
. . cosasinga | .
a) tg(—a) con+sind=—tga co+sin= - —— — +sin0=
cosa
=-sina+ sino=0.
6) ctg(-a)sina _ ctgasina _  cosa [$ina -1
cosa cosu sina [tosa
B) cos’0 tg’(—a)-1=codafy’a-1=
2 s 02
cos” a [8in” o .
=————— ~1=sirfa-1=- coga.
cos™ a
sina
1+ —
I-g(-a)y _ l+ga _ cosa  _
sind +cos(—a) sind +cosa  sing +cosa
(cosa +sina) _ 1

" cosa [{sina +cosar) cosar
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779.
. cosa Bina
a) ctgd sin(-a)—-cos0)=——— —co=
simna
=—COA—COD=—2CO.

1-sin*(-x) _ 1-sin’x _ cos®x
= = =COSX.

0)
cos.x COSX  COSX

B) tg(—P) ctg+sirfB=—tgP [BtgB+sirfB=sir'B—1=—cosP.

tg(-x)+1 _ —tgx+1_ 1-tgx _ 1-tgx _

Y71 ctgx  1-ctgx -1 Ctgx-1°
tgx  tgx

780.
2) COSX . COsX _ cosx(l+sinx) +cosx(l-sinx) _
1-sinx 1+sinx (L-sinx)(1+sinx)

_cosx+cosxsinx+cosx—cosxsinx _ 2cosx _ 2
- 2

1-sin® x cos” X COsXx

cosa cosa sina
0) - +tgo= - + =
[+sina l+sina  cosa
_coga+sina +sina . l+sina 1
(L+sina) cosa (L+sina)cosa  cosa
25 25 14 24
5 tg2¢ 1+co§¢:tg ¢ -1 00322(/) [g°p +cos’¢ _
1gp+1 tgg +1
2 _ain2 5 i .2 _
_tga su; ¢ +sin“¢ _ sin ¢1 —sin%¢ |
g7 +1 cosp———
cos’ ¢
sinffa +cosa
r) >———" = +sina cOSA=
sina +cosa
(sina - cosa)(sina —sina cosa +cosq) | .
= : +sina cosi=
(sina +cosa)
=sirfa—sina cosi+coga+sina com=sirfa+coga=1.

781.
a) 1-(coga-sinfa)=sirfa+coga- cosa+sirfa=2 sirfa.
|sima|<1; sin20<1; T.e. 2 sin“0<2.
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. sina cosa sina .
6) 1- sina cos tga=1-——"""""" =1- sirfa=cosa.
cosa
|cost|<1; cos?a<l.
cos’usin %

B) cos’a tgfa+5 coda—1= +5 coda-1=

cos’
=sirfa—-1+5 coda=—coga+5coga=4 co<a.
|cos cx| <lI; CO§O(51, T.e. dcos?a<4.

r) sina+3 sirfa+3 coda=sina+3(sirfa+cosa)=sina+3.
|sim|<1, sina+3<4.

782.

sino+com=0,8; ( sim+com:)?*=0,8=0,64;

sirfa+2sim cosi+coga=0,64; 2sin coo=0,64-1=-0,36;
sina cos=-0,18.

783.

tga+ctgn=2,3; (tgp+ctga)’=2,F=5,29;

tg?0+2 too ctga+ctgfa=5,29;

tg?a+ctgfa=5,29-2=3,29.

784.

a) (tg a+ctg)®~(tga —ctga)*=tg’a+2tgaldtga+ctfa—tg’a+

+2tguGtga—ctgfa=4tga [Btga=4;

6) (2-+sinB)(2-sinB)+(2+coP) (2-coP)=4-sir’B+4-cosp=
=4+4—(sirfB+cosP)=4+4-1=7;

sina coxx sina
B) ctg O+ == + =
l+cosa sina 1+coxx
_cosa+cosfa+sin®a _  cosm+l 1
(1+cosa) Bina sina(l+cosa) sina '’

- 1-2sin x cosx _ sin? x+cos? X — 25sin X cosX _
sin X —cosx Sin X —cosx
_ (sinx—cosx)?
- (sinx —cosx)

785.
a) (sina+cost)?+(sino—cox)’=sirfa+2sim cosi+coga+

=sinX — COSX.
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+sirfa-2sim co+cosa=2cosa+2sirfa=2;
_ain?
1-sin’a =C9ia=ctgza= 17 '
1-cofa sin‘a tg’a
8) sin‘a—cosa=(sirf a—coga)(sirfa+coga)=sirfa—-cosa;

ctga  _ ctga _ Ctga _ 1 +1=cola
ctga+tga oo 1 ctga+l ctg'a '
ctga ctga
786.

0)

cos’ o —sin’ o _ (cosa —sina)(cos’ a +cosasina +sin’ a) _

1 +sina cosa 1+sinacosa
_ (cosa —sina)(1+ cosa sina)
- (1+sina [tosa)
6) (1+tga)*+(1-tga)’=1+2tqu+tg’a+1-2tga+tg’a=

=cosx —sina;

:2(1+tgzo():i;
cosa
cosB  cosB _ cosB(l+sinB)-cosB(l-sinfB) _
1-sin 1+sinf - (@+sinB)@-sinp) -
_ cosP+cosPBsinB—cosP+cosPsinf _ 2cosPsinf _
1-sin’B cos’ B

_orSinB _ o .
= 2950—58 = 2tgp;

tga +tgB _ tga +tgB _ tga +tgB _
ctga +ctgB 1,1 T tgB+tga
tga tgB tga —tgp
1) sin’a cogB-coa sirfB=sirfa(1-sin’B)-sir’B(1-sirfa)=
=sirfa-sirfasirB-sintB+sir’psirfa=sirfa—-sin’p;
e) cos’acosB-sirfasir’B=coga(1-sir’B)-sirfB(1-coga)=
=coga-cogasinB-sirtB+sirtpcosa=cosa—sin’p.

787.

a) (sinf+sina)(sina—sinf)—(cosi+co$) (coP—con)=
=(sirfa—sir’B)—(cogp-cosa)=sirfa-sinfB—co<P+cosa=
=(sirfa+coga)—(sirfBcosB)=1-1=0;
cos a 2 _cosa-sin“acofa _

-cofa = =

sina sin®a

tga Ogp -

6) ctg’a—coga=
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_cos’ a(l-sin® o) _ cos’ a

[¢os’ a = ctg®a cos? a;

sina sina
cos? a —sin’ a 2 .2 cos’a  sin’ o
— 5 =(cos"a-sin“0): (—5————
clgta —1g a sin“da cos” O
sina cos a

—(cos o —sin’ a)B————F—=
cos'a -sin*a

_ (cofa -sin*a)(sinfacosa) _sin‘acosa

= sirf § :
(cof a +sina)(cof a —sin’a) sia cosa

1-4sin”acos’ o .
r) —————+2sin0cosa =
(sina +cosa)”

1-4sin’ acos’ o .
+2sina cosa =

sin’ o +2sina cosa +cos” o
_ (I-2sina cosa)(1+ 2sina cosa)
- 1+ 2sina cosa
=1-2sina cosx + 2sin cosx =1.

788.
. sind cosa sind .
a) 1-sina cox tgog=1-——=1-sin" .
cosa

Tax kax sin a=0,7, To 1- sirfa=1-0,7°=1-0,49=0,51.

+ 2sina cosa =

1
1+tg’a

6) cos’a+sirfa coda=coga(coga+sirfa)=cosa =

Tak kak tgo=2, To .
1+tg 2q 1422 5

789.
sina + sina :sina(l—cosa)+sina(1+cosa):
1+cosa 1-cosa (1+cosa)(1-cosa)
sma(l cosa+1+cosa) 2sina _ 2
1-cos’ o sinfa  sina’

Tak kak sind ——l , TO 2 B— 1 H— -16.
g’ sinag

790.
a) cos 8,51=cos(42r+0,5m)=cos0,5t=0.
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0) tg9T=tg(42re+1)=tgre=0.
B) sin(—3,5m)=-sin3,5=-sin(2r&+1,5m=-sinl,5=—(-1)=1.

r) ctg%[ = CthQTHE@: ctgg =1

) co@— H— cos— CosEﬁn+ H— s% %

791.

HyCTb JJIMHA 00JIbLIOTO KaTeTa X JAM, a JJIdHa MCEHbLLICIO — y AM.
Io ycnoBuio 3anaun x—y=5 u (x+4Y+(—8)*=x*+)” (o teopeme Iuda-
ropa). [lomy4um cucteMy ypaBHEHHI:

By =x-5

§x+4)2 +(x-13°x% +(x-5)?

By=x-5

Exz +8x+16+ X% — 26x +169= x* + x* —~10x + 25
=x-5 x =20

L 8x=-160 [y =20-5=15

Omeem: 20 oM 1 151m.

792.

[lyctb pnuHbl KateToB x ¢M U ¥ cM. Toraa mo yciaoBUIO 3ajay:
x+=79 n (x+23)+(—-11F=x*+y? (o Teopeme [ludaropa). [lomyurm
CUCTEMY YPaBHEHUIA:

x+y=79

297 +(y-107 =+

Fx=79-y,

%102— Y2+ (y-107 = (79-y)? +y?

X=79-y

§O404— 204y +y? +y* - 22y +121= 6241-158y + y* + y*

=79-y [X=16
b8y = 4284 [y =63
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Omeem: 16¢M 1 63¢M.

793.

Bocrnons3yemes popMyaaMu MprBeACHUS.

a) sin%ﬂ—a E:coscx.
2

0) cos%ua E:sina.

B) tg%[—a %:ctga.

r) ctg(TeH0)=Ctga.

1) cos(2T-a)=cos.

€) sin(2Te-a)=sinal.

x) tg(180° —a)=-tga.
3) sin(180°+a)=-sina.
n) ctg(360° —a)=-ctga.
k) cos(90°—a)=sina.

1) sin(270°—0)=—co.
M) tg(270°+a)=—ctga.
794.

a) sin(§+0() =cosd.

0) cos(37n— a)=-sina.

B) tg(THa)=tga.

r) cos(2TH)=Cos.
1) ctg(Ta)=—ctga.
e) sin(Te-a)=-sina.
K) sin(360°+a)=sina.
3) cos(90°+a)=-sina.
n) tg(90°=a)=ctgo.

795.
60
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a) sin 130°=sin(90°+40°)=c0s40°; cos 130°=
=c0s(90°+40°)=sin4C; tg 130°=tg(90°+40°)=
=—ctg40°; ctg 130°=ctg(90°+40°)tg4 .

0) sin 190°=sin(180+10°)=-sin1(; cos 190=
=c0s(180+10°)=—cos10; tg190=tg(18C+10°)=tg1C;

ctg190=ctg(180+10°)=ctg 10.

B) sin(—320°)=-sin(320)=-sin(360-40°)=
=—(-sin4(®)=sin4C; cost-320°)=cos(320)=
=c0s(360-40°)=c0s40; tg(—320°)=-tg(32C)=
=-tg(360°-40°)=—(-tg4(*)=tg4C; ctg(-320°)=
=-ctg(320)=-ctg(360-40°)=—(-ctg4®)=ctg4C.

r) sin(-590°)=sin(-360°-230°)=sin(-230")=
=-sin(180+50°)=sin5C; cos(-590°)=cos{-230°)=
=c0s(180+50°)=- cos50; tg(-59C°)=-tg5C;

ctg (-590°)=-ctg50C.

796.

a) cos 0,71=cos(0,5%+0,2m=-sin0,2t

0) ctg(—0,6m=-ctg0,8=—ctg(0,5%0,1m=tg0, Irt
B) sin 1,6T=sin(2r0,4m)=-sin0,4tT

r)tg (—9?") =—tg1,8=-tg(2re-0,2m)=—(tg0,2m)=tg0, 21t

797.

a) tgl137°=tg(90°+47°)=—ctg4 7.

6) sin(-178)=-sin178=-sin(180-2°)=-sin2.

B) sin680°=sin(720-40°)=-sin4C .

r) cos(—1000°)=c0s1000=cos(900+100°)=-c0s100=
=—c0s(90+10°)=sinl10.

798.

Bocnonb3yemcs dpopmMynaMu npuBeASHUsL:

V3,

. 2Tt H_[ TTE LTt
SIn— =SIn ——[~SsIin—=——
a) sin~g-=singt=ZL=sing ==

cosz—n: COSET[—EE: —cosE = —1;
3 O 30 2
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SRR R SEREY

0) sin3—n:sinEﬂ—EHz sinT—T:—z;
4 o 40 4 2
052 = codr- Tk - cos™ = -2,
4 O 40 4 2
g—_thJn T[H——tgg-—

ct —T[—ct I —ct E——1
VI = R B I

B) sin5—n=sinEn—EH= sinE=1;
6 O 60 6 2

cosS—n=co£n—EH=—cosE:—£;
6 O 60

2
g——th‘l T[H——t LI,
60 6

51t Tt Tt
tg= = ctgHT-— FF —ctg—=—/3
cte cg%T 6%0g6 J3

799.

w| G | S

V3
n

a) sin240°=sin(180+60°)=—sin6=—

NE

0) cos(—210’):cos(210):cos(180+30°):—cos30:—T .

B) tg 300°=tg(360°-60°)=-tg60°=—+/3 .
r) sin 330’=sin(270+60°)=—0036(3=—% .

1) ctg(-225°)=—ctg 225=—ctg(180+45")=—ctg 45=-1.
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2

e) sin 315°=sin(360—-45°)=-sin 45= B

800.
a) cos120°=cos(180—60°)=—c0360=—% .

0) sin(-150°)=-sin150=-sin (90’+60°):—00360:—% .

B) tg(—225°)=—tg225=—tg(270-45°)=—ctg45=-1.

r) cos(—225°)=c0s228=c0s(270-45°)=-sin45= —g .
1) coS m = co£n+EH: —cosﬂ = _ﬁ_
6 O 60 6 2

e) sin4—g = sinErH %@z —sin% = —@.

801.

a) sinEa _EB: —sinEﬂ—aE= -Ccosa .
O 20 02 O

0) cos (0 —T)=Ccosft0)=— co.

B) ctg(a—360°)=—ctg(360—-a)=—(-ctga)=ctga.
r) tg(—a+270)=tg(270-a)=ctg.

802.
) sin i - T = —sin P - a = - (- cosar) = cosar.
a 20 02 a

0) cos Ea - 3—7TH= co@ -a B= -sina.
o 20 02 O
B) tg(0—2m=-tg(2r-a)=tg a.

803.
a) sin®(Te+a)=(—sina)’=sirfa.

0) tgz% +a Q: (— ctga)2 =ctg’a .
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B) cod P - = (-sina)® =sin®a .
02 a

r) ctg?(2m—a)=(-ctg o)’=ct¢fa.

804.

M3 Teopembl 0 CyMMe YIJIOB TPEYTOJIbHUKA:
A+B+C=18C, oTkyaa cieayer:
A+B . 180°-C

5 ) = sin( 5

sin( ) =sin(Q0° —%) = cos% .

805.

o+3+y=18C; a+B=18C-y,

18C° - y) _
2

a+B _180°-y
2

¥y — Y
tg(90° - 1) = ctg—-.
g( 2) 95

, OTKyZa

2P = g
806.

a) sin(90°-a)+cos(180+a)+tg(270C+a)+ctg(360+a)=
=co+(—coxn)+(—ctga)+ctga=0.

0) sin%%uq %cos(a —n)+ tg(T[—cx)+ ctg%sjn—a E:

= - - -t + Cti EVI— H:
cosy cos(n a) ga +c gD2 a a
=cosa — (— Cosa)—tga +tga = 2cosa.

807.

cos(—a)cos(180°+a) _ cosa E{—cosa) — c1oa
sin(—a)sin(90°+a)  —sin(-o)dosa &%
sinft+a)cos@rr—a) _  -sina [tosay
tg(m—a)cos@r —m)  —tga cos-cosa)
sina [tosa [tosa
= - - =—-Cosx .
sina [tosa
sin(—0 )ctg(—a) _sinaldrga

cos(360°—a)g(180°+a) cosa [iga
_ sina [tosa [tosa _ cosa

- - =— =ctga .
cosa $ina $ina  sina
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sin(rt+a)sin(a +21m) _ —sinadina _  sina[dosa _ —cosor
tg(m+a)cos(l.5T+a)  tea Sina sina '

808.
a) sin?(180°—x)+sirf(27°—x)=sirfx+(—cox)’=sir’x+cosx=1.

r)

0) sin(Te-x) cosBc I B—sion +1 Ecos(n—x):sin x[8inx
0O 20 0O 2C
—cosx [{-cosx) = sifx+cosx=1.

809.

Bocrnions3yemes popMyaaMu prBeAEHUS.

a) cos(Terx)+cog H 4 x= (—cosx)? +(-sinx)? =
02 0

=cos’x+sin’x =1.
0) sin(T[+X)COSBE+ X B— cos(2Ti+ x)sinEBiT— X B=
2 O 02 O

=-sin X[(-sin X)—cosx(-cosx)=simx+co$x=1.
810.
sinBszﬂxH ¢
tg(T +0() o O O_ —tga L( cct)so(): ?cx - tga;
cos(T+a) thBzi'[_'_aE cosa (-ctga)  ctga
a 0

T
sin(Tt—a) DC[g(E_O() E§:os(2T[—0() _

rg(T+a) sin(—a)

Tt
1g( +a)

2
_sina _ tga Cos0 _ cosd _ cosdBina

= - = =sinda.
tga (—ctga) (-sina)  ga cosa

811.

ITo ¢popmynam npuseneHus:

a) sin(37n + O()ctg(; -a)+

+sin(n—0()+ctg(37n—cx) =—cos0 [dga +sina +1ga =
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cosa $ina . . .
=—-—— — +sina +tga =-sina +sina +tga =tga ;
cosa

6) cig?(2m-a) —sin(a - ) B—— =
2" cosd

2

= (~ctga)? + cosa ot - ctg’or +1=—=—.
cosat sin®a

812.
a) 1) sina+coga=1; sirfa=1-cosa;

sirfa=1-(-0,8}=0,36; sim=+ /0,36 =+0,6, Tax kax % <a<m, o
o O Il uetBepTH, 3HAUUT, sin A > 0, mosTomy Sin0=0,6.

2) ctgo =§)ng; ctea =—0,8:0,6 = —% -L

3
6) 1) 1+tg’0= 1 :cos” o = 12 ;
cos’ o 1+tg°a
1 1 1 T
cofa=—— =" coso=t,|— ; Tak kax — <qa <TT, TO
1+(-5)% 26 26 2

alll geTBepTH, 3HAYHT, cos 0<0, MO3ITOMY COSQ = — [— = —

26 26
2) tga= sina ;sina =tga [tosa;
cosa
sina =-5 _'265:5_'26
26 H 26
813.

sirfa(1+ctgn)+cosa(l+tga)=
=sirfa B+ % cos (XH+ sind H
sina [ cosal ]

—sm3cx+5|r?acosa+co§cx+co§a3|m—
=(sina+com) [(sinfa—sinacos+coga)+sinicos(sina+cost)=
=(sina+com)(sifa+coga)=sino+cosi.

814.
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ITycTb X KM/4 — 3TO CKOPOCTb CKOPOTO MOE37a, a ¥ KM/4 — CKOPOCTb
ToBapHoro noeszaa. Ilo ycinosuto 3apaun umeem: X-0,5+y-0,5=75. Tak

75
KaK BpE€Ms ABWXXCHU CKOPOro rnoes3ga — 4., a BpEMA ABUIKCHHA TO-
X

BApHOr0 — — 4., TO UMEEM CUCTEMY YpPaBHEHUH:
5_75_5 [x=150-y
gy x 12 drs 75 _5
km5+ym5=75 Hy 150-y 12
Re=150-y Fx=150-y
M5 15 _ 1

dy “150-y =1 EZ?OOO—lSOy—180y=15Oy—y2

1?=510+27000=0
D=(510Y-427000=152100
» _ —210+390
===

y2 = M = —300 — He MOAXOWT MO CMbICITY.

Dy=90 Dy=90

Xx=150-90 x=60

=90 wmn

Omegem: 90 xM/u, 60xMm/u.

815.

HYCTB X KM/4 — CKOPOCThb MOC34a MOCJIC €€ YBCJIMIUCHUA. HOJ'Iy‘H/IM

YpPaBHCHHE:!
70 70_1,
x-10 x 6
42-420x+42005¢ — 10;
X2 — 10« —4200=0;
D=10°+4-4200=16900;

= 10+ \/216900 =70 wm
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_10- \/16900

= —60 — He OAXOIUT MO CMBICITY.

Omegem: 70 xM/u.

816.

Bocnonb3yemcs dpopmMynaMu KOCUHYCa pa3HOCTU U CyMMbl:

nEjn(/) \/_ cosd +£smc|) =

a) cos& -¢) = COS% cosd +sin

= %(cosq) +sin¢);

aoa

] ] T
6) cos(—+¢)=cos—cosP—sin—sinp =——cosPp ——sind =
) cos(7+9) =cos cos g -sin rsing =" cos g~ =sind

/2

= 7(cosd) -sind);

Bocnomnbsyemcest popMyTaMu CHHYCA CyMMBI H Pa3HOCTIL

V2 o 2

. T . Tt . T
B) sin(p +—)=sm@Pcos—+cosPsin—=——sm@P +——cosP =
) sin(@+-) =sin ¢ cos ¢sin--=——sin¢+——cos¢

=g(5in¢ +Co0sp);

m_V2_. 2

r) sm(cl)——)—smcl)cos%[—cosd)& — —smd)—Tcos<|)=

4 2
V2

=7 (sind —coso).

817.
a)

. TT LT M. .
sm(E +a) = smEcosa + cosEsma =1[tosa +0[$ina = cosa.

0) sin (Te+a)=sinm cosi+cogt sinn=0[dox—1[Sino=-sina.
B) cos (T=0)=COSTI coK+sinm sinn=—1[6ox+0Sina=—co.
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r)

cos% +a)= cos%-[cosa —sins—gsina =0[tosa — (-1 sina =sina.

818.

[o ¢popmynam cuHyca U KOCHHYCA pa3HOCTHU:

NG

a) sin(60°—f)=sin6C coP—cos60 sin3= TCOSﬁ - %sin B.

NG

0) cos(f—30°)=cof cos30+sinB sin30= TcosB + %sin B.

8109.
a) sin105°=sin(45+60°)=sin 45[@0s60+c0s453[Sin60°=

ol g oz

2 2 4
0) cos105°=c0s(45+60°)=c0s45[60s60-sin45 [Sin6C°=

23 7.5 e
2

2 2 2 4

820.

Bocnonb3yemcs GpopMysiaMu cUHYCa 1 KOCUHYCA CYMMBbL:
a) sin75°=sin(45+30°)=sin45[d0s30+c0s43Sin30°=

282 ez

2 2 2 4
0) cos75°=c0s(45+30°)=c0s45[d0s30-sin45Sin30°=

23 21 N6z
2

a3
2 2 2 4
821.

a) sin(a+p)—sina cos f=sina cos Bf+cosa sin B —sina cosf=cosa sinf.

6) sina sinf+cos(a+p)=sina sinf+cosa cosp—sin a sin f=cosa cos P.
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B) sinBE—O( B—lcoso( = sinE [dosa —cosE@ina —lcosa =
02 6 6 2

N J3

1 .
=—c0s0 ———sind ——cos0 = ———sina.
2 2 2 2

NE

. T 3. T . . T
T) Tsma + COSH1 -— H= %sma +cosa COSE +sin0sin— =
O

30
V3

= 7sina + cosa G;—+sina G\/Z—g = \/§sina +%cosa.

822.

a) \/EsinBEHx B—cosa:
4 O
= ﬁ@;in%cosa +\/§cos%sina —-cosa =

2

= \/_[-I—cosa +— \/_ [{/Esma — cosa =cosa +sina —cosa =sina.
0) \/EsinEa—EB—sina =
0o 40
= \/5 $ina cos% —\/E [tosa sin% —-sina =
= \/E E—l\/;sina - % [{/Ecosa —sind =sin0 —cos0 —sin0d = —cosa.

B) 2cos BE—(I B-\/gsina =
B O
= 2BDOSECOS(1 +sinEsin0( B-\/gsincx = 2|31—cos0( + ZG\/—gsina -
o 3 3 O 2 2

—4/3sina =cosa +\/§sina —\/gsincx =cosal.

r) \/gcoso(—ZcosHJ —EB=
O 60

=+/3cosa - 2Ems0( Eosg+sinasinga= \/gcoso( —%cosa -
O O
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- ZEI;—sin(x = \/gcoscx —\/gcosa —sina =-sina.

823.

[pumeHsem Hopmysibl CUHYCa M KOCHHYCA CYMMbl M PA3HOCTH.
a) cos(a—P)—cosa cosp=cosa cosP+sina sinff —CON cosP=sina, sinf.

6) sina cosP—sin(a—p)=sina cosP—sina cosP+cosa sinff=cosa sinp.
. l . . T T, l .
B) smBEHx B——smo( =sin—cos0 +cos—sind ——sina =
3 2 3 3 2

O
V3 V3

1. 1.
=——cos0 +—sin0 ——sina =——cosa.
2 2 2

2
r) cosEO( +EB+£sinO( =cosa cosE—sinasinE+ —sina =
o 3g 2 4 4 2

V2 V2 V2 V2

=—cos0 ———sind +—sin0 = ——cosd.
2 2 2 2

824.
[TpumensieM GopMyJIbl CHHYCa U KOCHHYCa CyMMBI M Pa3HOCTH.
a) cos(0—P)+sin(—a) sinf=cosa cosp+
+sina sinf-sina sinff=cosa cosp;
6) sin(o+pP)+sin(—a) cos(—P)=sina cosp+
+cosa sinff—sina cosP=cosa. sinf.

825.
[Tpumensiem GopMyJIbl CHHYCa U KOCHHYCa CyMMBI M Pa3HOCTH.
a) sin(a—P)—cos o sin(—p)=sina cosp—
—cosa sinf+cosa sinf=sina cosf3;
0) cos(a+P)+sin(—a) sin(—P)=cosa cosp—
—sina sinf+sina sinff=cosa cosp.

826.

[Tpumensiem GopMyJIbl CHHYCa U KOCHHYCa CyMMBI M Pa3HOCTH.
a) cos 2 cos PB+sin 2P sinf=cos(2p—p)=cos P.

6) sin3/ cos—cosF siny=sin(3y-y)=siny.

827.

[Tpumensiem GopMyJIbl CHHYCa U KOCHHYCa CyMMBI M Pa3HOCTH.
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a) cos107°cos17+sin107sin17=cos(107-17°)=cos90=0;
0) cos36°c0524?—sin36"sin24’:cos(36+24°):00360:% .

B) sin63°c0s27+c0s63sin27°=sin(63+27°)=sin90°=1.

r)sin 51° cosZI—cosSl’sinZ1°:sin(51°—21°):sin30:% .
828.

a) cosl 8°cosG3+sin18’sin63":cos(18—63°):cose45°):g .
6) cos 32° cos 58%in 32° sin 58°=c0s(32°+58°)=c0s90°=0.

829.

a)smBSI+EECOEBJ—EH+COSHY+EBSinB7—EH=
O 60 O 60 O 60 O 60

=qj E —E —y |
—sm%a+6§+§7 6% sin2a .

6)cosBE+BH:OSBE—BB-sinBE+BB;inBE—BB=
04 04 M O @ 0O

—CO%+,BH+BE %cos— 0.

830.

[o ¢opmynam cuHyca cyMMbl U Pa3HOCTH:

a) sin(a+P)+sin(a—P)=sin a cos f+cos a sin P+sin a cos p—
—Cosa sin B=2sin a cos B;

0) cos(a—P)—cos(a—P)=cos a cos B+sin a sin f—CcoOsa cos P+
+sina sin B=2sin o sin B;

B) c0s(60°—a)—cos(60°+a)=cos 60° cos a+sin 60° sin o—
—c0s60f@os+sin 60 sina= 25|n603|m—7\/_sma \/§S|na

r) sin(30°— a)+sin(30+a)=sin30 cox—c0s30 sin+sin3Ccos+
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+c0s30 sin = 29;—00501 =Cosa.

831.
[To hopMyam cHHYCa U KOCUHYCa CYMMBI U Pa3HOCTH:
a) sin(a+p)—sin(a—P)=sin a cos P+cos a sin -
—sin o cos B+cos a sin f=2 cos a sin B.
6) cos(30°+a)—cos(30—-a)=cos30 cosa-sin3Csina-

—c0s30 cosa-sin30sina= Z%Sina =-sina .

832.
a) sin(a+p) sin(a—B)=(sin a cos P+cos a sin P)(sin a cos -
—cosa sin B )=( sina cosP )>—( cosa sinp )’=sirfa cod f—cos o sin’ =
=sirfo(1-sir? p)—(1-sir? a) sir? p=sin® a—sirfa sin?p-sir? p+
+sirfa sin® B=sin® a—sir’ f;
6) cos(o+P) cos(a—P)=(cos a cos P—sin a sin B)cos a cos P+
+sin a sin B)=cos?a cos?p-sirfu sin’B=cos?a( 1-sir? p)—

—sirf pl{l—cosa)=coSa—sirn’P cos’a—sirtP+sin’pléoSo=cos’o—sin’p.

833.
sin(a +)—cosasinf _ sinacosB+cosasinB—cosasinf3 _
sin(0 —P)+cosasinf  sinacosB—cosasinf3+cosasin

_sinacosf .
sinacosf
sin(a —B) +2cosasinf3 _
2cosa cosP—cos(a —)

_ sinacosP-cosasinB+2cosasinf
2cos0 cosf—(cosacosP+sinasinf3)
_sinacosB+cosasinB _ sin(a+p) _
= ——— = =tg(a +p).

cosacosP—sinasin cos(a +[3)

834.
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cos(a +B)+sinasinP _
cos(a —f) —sinasinf3
_ cosdcosB-sinasinB+sinasinf3 _ cosacosf _ |

cosacosPB+sinasinB—sinasinf3  cosacos
cos(a —B)—2sinasinf _
2sina cosP—sin(a — )
_ coso cosP+sinasinf—2sinasinf3 _

2sind cosf3 —sind cosf + cosd cos

cosa cosB—sinasin cos(a +
 cosacosh B _cos@*B) _ io(a+p).
sinacosf+cosacosB  sin(a +p)

835.
1) sirfa+coga=1; coda=1-sirfa; cosa=
g 225 . [225_ 15
= +—; tak kak O [J I uerBepty,
289 289 17

15
3HauuT, cosd > 0, nosTomMy COSQ = 17

2) sirfB+co$p=1; sirfB=1-cosP; sifpf=1- B‘lg—z—s

sin[3=iw/% =i§; tak kak 3 O I getBepTn, 3Hauwt, sinf3 >0,

. 3
nostomy Sinf = T

8 4 15 32 45 _ 77
o+B)=sino coP+cos siB=— —= ==
Y sin(aB)= $ h= 17 5 17 5 85 85 85’

. . 15[4 8[3
6) cos(a+B)=cox coP-sina S|rﬁ—ﬁ TE

_60 24 _ 36
"85 85 85

154 803

B) cos(a—f3)=cos coP+sina Sll’ﬁ—ﬁ+175
_60,24_84
85 85 85
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836.
1) sirfa+coga=1; coda=1-sirfa; codo=1- ng =
10

__1681-81_ 1600,
1681 1681

1600 _ , 40
cox =+,/—— =+— tak kak O0JII uerBepry, 3HauuT, cosa<O0,
1681 41

40
MO3TOMY COSO = _E. .

2) sirfB+cogp=1; codp=1-sin’; cogp=1- H40H -
0 410

- 16811600 9t , coP=+ 81 ii; tak kak BOIV uerBep-
1681 1681 1681 41

9
TH, 3HAYNT, cos[3>0, moatomy COSf3 = ek

; . . 90 400140
3) sin@+f) = sim cof+cost SiB=——+——=
) singt) $ i 4141 41341

_ 81+1600 _ 1681 .

1681 1681
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837.
1) cog a+sirfa=1; coda=1-sirfa;

COSZCX:].—BZ—lg = 25-16 :3; Cog]:i_gzig;
PO 5

25 25 25

3
Tak kak 0[] weTBepTH, 3HAUHT, cOSO<0, TOATOMY COSO = —g .
2) sirfB+co$p=1; sirfB=1-cosp;
sirfpe1 [ 15F 200-225_64 o, [64 _ 8.
O 28 7

170 289 289’ 0 1
tak kak BUII yerBepTy, 3Hauur, sinf3>0, nostomy Sinf = 1—87
. . . 405 338
o+B)=sin coP+cost SiP=——-———=
Y sin(op) ¥ i 57 507
__60_24__84
85 85 85
. . 405 303
6) sin(a—B)=sino cof—cosx siB=———+——=
)sin(@=) ¥ " 507 507
60, 24_ 36
85 85 85
. . 305 403
cos(a—P)=cozxr coP+sina sinB= + =
B cos(@) ¥ " 57 507
_45+32_77
85 85’
. 305 483
o+p)=cost coP-sina sonpf=——-——=
P cos(e+) ¥ g 5a7 507
_45-32_13
85 85
838.

U3 TeopeMbl 0 CyMMe YTJIOB TpeyrojibHuka 0=180—0—f.
siny=sin(180%(o+p))=sin(o+B)=sina cosf+cosa sinf.

839.

1) IlycTts 0, B 1 Y — yrisl TpeyroibHUKa

sirfa+co€ a=1; coga=1-sirfa, coga=1- B‘-‘HZ = 1—1—6 =9 ,
b0 25 25
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9 3 . )
con=+ 75 = ig . Yron ocTpsii, T.e. O<O(<E, 3Ha4uT, cos0>0), mo-

3
3TOMYy COSO = 5

2) sirf B+cosp=1, codp=1-sir? B,

25 144
cogp=1- B— =~ =
B= [ﬂ.3§ 169 169

coP=+ 144 +1—2' Tak Kak Yroia OCTphId, TO O<B<T—T 3Ha4YUT
169 13’ ’ 2 ’

co$3>0, noatomy COSf3 = 1—123 .

3) a+p+y=180C; 18C°-a—-p=18C-0(a+p),
€0s(180—(a+pB))=—cos+p)=sina siB—cosx coP=
5 3 E—E _ 20 36 _ 16

Bl SR L
513 513 65 65 65

840.

[lycTh o, f U Y — YIIIBI TPEYTONBHUKA W TTyCTh
con= %;COSB = % . CnenoBarenibHo, O W [3 — oOCTpbie YIJbI, a
y=18C—(a+p).

1) coda+sirfa=1, sifa=1-co<a, sirfa=1- Eg —1-Lo
B0 9

© | oo

. 1 .
5|m=i\/§=i¥, HO O<O(<E, 3Hauut, sino>0, nosTomy

22

sing =——.
3

@IU‘I

2) co$p+sinp=1, sirfp=1-co<P, sirfp= 1—ng1—

©o|ln



/ T .
sinB=+ —+—, HO 0<B<E’ 3HauuT, Sinf3>0, no’TOMY

sin = ?
3) siny=sin(180—(a+))=sin(@+p)=sina coP+cosx sinB=

222 15 42 5 4245

333399 9

841.
Bocnonb3yemcs Gpopmynoil TaHreHca CyMMBb:
4 1
go + +
tg(cx+B)— tgB _ (6 3).2 19[3_23.
tga th |- ﬂ 12 3 122 8
30

842.

V3
tgd5° —tg30° 3
NG
3

tg]5°=tg(45-30°)= -
a) tg15°=to( ) tgdsg0s

_3-43 (3—\/5)2_12—6\/5:2_@;

"3+43  9-3 6

@

—— +1
6) tg75°=tg(30+457)= 930 11945 _ 3~ _
1-tg30°tg45° V3
1_ ? D.

(3+3)2 (3+3)2 _3+6J3+9 _ 12+6\/§_2+\/§
“3b-V3) B-vaje+va)  9=3 6 '
843.

oo 2 2,

844.



B ()= g“ B . g p)= B—+IBH 1dH
atgB’ @2 300 230
:—(3+2)-§:E:1
6 6 60
_tgo—tgB B_ HH L4 R
6 B g = —E =
) tg(a—P) [+ tgate g(@-p)= 3DD+2 5E
G- 7_16 _1
6 6 60 7
845.
o e _ 3
a) sin480 —S|n(360+120’)—sm120—sm(90’+30°)—cos30—7 .
_ _ _ _\B
0) cos(—570°)—005570—003(540+30°)——COSSO——T .
V3

B) te(~750)=-1g750=-1g(720+30°)=~1g30°=~ =~
r) ctg495°=ctg(540-45°)=—ctg45°=1.

846.
(cosa +sina)’ =1 _ cos’ o +sin’ a + 2sind cosa =1 _
ctgd —sina cosd cosa
—— —sinacosd
sina
_ 2sinacosa_ 2sin’acosa
cosa —sinacosa  cosa(l-sin®a)
sina
2sin” o cosal sin” o
= ——=2"———=2tg’a .
cosa [¢os” O cos”
847.
cosa —sin(—0a) _ cosa +sin0 _ cosa +sind _
1 —ctg(-a) 1 +ctga 1+ cosa
sina
cosa +sina _ .
=———=5SIna.
sSina + cosa
sina



0) tg(—a)ctga+ ‘8a___ —tg0ctga — g0 [ga =
ctg(—a)

=-(1+1g’a)=~

0052 a

848.

a) (x+4)(x+5)- 55 7;

X+4x+5x+20~ 5<7;

X*+0x+8< 0.

Haiinem kopHH ypaBHeHus: x°+9x+8=0; F = T
D=9"-4[1[8=81-32=49; ||| L1l

_—9+4/49 _ -9-4/49 _
X—T——l I/IJ]I/IX—T——

X+9x+8=(x+1) (x+8)<0.
Omegem: —8<x<-1.

6) 6—(2x+1,5)(4-x)=0; . Y
6-(8x+6-2x*"1,5¢)=0; 0 3t ©
6-8x—6+2¢*"1,5x=0;

2x°—6,5¢0.

Haiinem kopHu ypaBHeHusi: 2%°—6,5%=0; X(x=3,25)=0;

X=0 unu X=3,25=3%.
2x%-6,5x=2(x-0)(2- 3%)20,
Omsgem: x<0 unu x=3—.

849.
[Tyctb x 4 — Bpems pabOTBI MEPBOTO ABTOIPY34UMKa, a ¥ 4 — BpeMs
BTOpOro. Toraa no yciaoButo umeeM x—y=9. 3a 1 4 mepBblil aBTOrpYy3-

1
uyK JejaeT — 4acTb paboTbl, a BTOPOi — —uacTb paboTel. BmecTe 3a
X
11
1 yac oHu cpenatoT (—+—) 4yacTb padoOThHI, a 3a 20 4. OHU CHENaAT
Xy

11
BCIo paboty, 3HauntT (—+—) [R0=1. mMeem cucteMy ypaBHEHHMIA:
Xy
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%+%E}0=1 %ﬁ IR % 1 ggm )

Pewnm ypaBHeHue:
20, 20 _
—_—+ =

y 9ty
20r-180+20=x"~9x
x*~49r+180=0.

Haiinem xopHu:
D=49-4[11180=1681

49++/1681 _ 49+41
X = = =45
2 2
X = 49-41 -4
2
[k =45 X =4
WY [ — He UMeeT CMBICTA.

O
b =36 V2 =5

Omeem: 45 4 u 36 u.

850.
Bocnonb3yemca GopMyiamu ABOUHOTO yria:
sin2a _ 2sinacosd

a) — = - =2cos0.
sina sina
2cos’a _ 2cos’d _ cosO _
6) — =— = — =ctga .
sin 20 2sinacosd  sind
sin23 . 2sinf3cosp . . . .
B —sinf=—————— —sinf3 = 2sinf3 —sin =sinf.
) cosP B cosP B B-sinf B

r) cos2a+sirfa=coga-sirfa+sirfa=coga.
1) cos’B—cosP=cosP—(cosP-sir’B)=cogP—-cosP+sirtB=sir’p.
e)

cos2d cos’ o —sin’ a
— X —C0SA =E——————F——Ccosa =
cosa +sina cosa +sina
_cos’a -sina —cos a —sinacosa _ —sina(sina +cosa) _
cosa +sina cosa +sina
=-sina .



851.

[lo ¢popmynam nBoitHOTO yria:
sin40° _ sin2[20° _ 2sin20° cos20°

a) — =— _ = 2c0s20°.
sin20° sin20° sin20°

5) sin10C _ sin2b0° _ 2sin50° coss0° — 25in50° |
cosh0° cosh0° cos50°

cos80° _cosraoy
c0s40° +sin40° cos40° +sin40°

_ coS’ 40° =sin 40° _ (COsAQ’ +5in40°)(cosA0° —sin40°) _

cos4® +sin40° cos40® +sin40°
=c0s40° -sin40° .
9 c0s36° +sin18° _ cos@R18) +sin®18° _
cosl8° cosl8
_ coS18 -sin’18° +sin’18° _ cos 18
= = =cosl®.
cosl® cosl®
852.

Hcnonb3yem hopMybl ABOWHOTO yriTa:
sin2 _ 2sinfcosP _ 2cosB _

- 2ctgf .
sin’ B sin’ B sin3 &
sin2a 2sina cosa - 2sina cosa
> = —cosa = . =0.
2sina 2sina
B) sin’y+CoSA=sirfy+cosy-sinfy=cosy.
cos2a . _cosTa-sina .
— - SInd =—— X —=sIna =
cosa —sina cosa —sina
_cosa —-sina —sina cosa +sina _ cosa(cosa —sina) _ cosa
cosa —sina cosa —sina '
853.
1) sirfa+coga=1; coda=1-sirfa; cosa=
:1—(2)2 = 169-25 =ﬁ; 3}21—2; tak kak OUIl dereptw,
13 169 169
12
3HA4YUT, cosa<0), mosTOMy COSQ = —E.



sina 5 12 5
2= g = () =T
_120
3) sinZ1=2sim con=2 [—I—m——) 6o
144 25 _ 119

COSZJ(=CO§O(—Sin20(=(——) -(= )2 i
13 169 169 T169°

5

20-+)
tg20= 2tgc§ ; tg20= 127 __S044_ 120, 1
I-tg a 5. 6019 119 119
1-(=2)
12
854.
22
1) tgoi= 2tgo7( ‘g 4 _306_24 _.3.
-tg” 3 2 200 7 7
()
2) 1+tdfa= ;cos” o =————; coda= =
cos” a 1+tg°a 1+(§)2
4
6 _ . |16 4
=—; CoOT=z_ |— =+—; tak kak oIl veTBepTH, 3HAUUT, cosO<0,
5 25 5

4
MO3TOMY COSQO = g

3) toga= sina ;sina =tga cosa ; sino(=§[ﬂ—i) = —3.
cosa 4 5 5

4) cosd=cogu-sirfa; cosd= (—i)2 —(—E)2 16 9 _ 7.

5 5 25 25 25
5) sinZx=2sirm cos; sin20=2[(— 2)& —)= ZBM i_g
855.

1) [TycTb O — yrasl NPy OCHOBAaHWW PaBHOOEIPEHHOTO TPEYTOJIbHU-

Ka, a yrona nipu BepmnHe — Y. Toraa y=180%-2a no teopeme o cymme
YIJIOB TPEYyroJlbHUKA.



2) sirfa+coga=1; sirfa=1-0,8=0,36; sina = +,/0,36; sina=+0,6;
Tak kak 0<0< g, 3HAUMT, Sina>0, noaromy Sin0=0,6.

3) siny=sin(180%2a)=sin2a=2 sina cosa=2[0,600,8=0,96;
cos/=—c0s(18022a)=—cos2a=sin’a—cogu=0,6°0,8°0,36-0,64=-0,28.

856.

W3 OCHOBHOTO TPUTOHOMETPHYECKOTO TOXKASCTBA:

1) sirfa+coga=1; sirfa=1-co<a; sirfa=1-(-0,6Y=1-
-0,36=0,64; sin=+ /0,64 =+0,8.

Tak kak oIl veTBepTH, 3HAUUT, SiNO<0, mosTomy Sin0=—0,8.

8 _4
=08 (0.6)=_ == ;
0,6) 3

3) sin20=2 sina cosa; sin2a=2[{-0,8)(-0,6)=0,96.
4) cosd=coga-sirfa; cosai=(—0,6f—(-0,8¥=0,36-0,64=0,28.

4
20f
5) tg2i= Ztgo_‘ tgoa=— 3 =80 _ 24_ 53
1-tg’a BQHZ 30 7 7
1_
B0

857.

Bocnonb3yemcs dpopmynamu 1BOHHOIo yria:

a) sino=sin2 B% = 2sin%cosg;

2
comi=cos2 [ = cos? L —sin2 & :
2 2 2’
o
2tg—
tga=tg2 = "2
2 1- 2 O

0) sinda=sinZ2a=2sin2x cosay;
cosdi=cos220=co<20-Sirf2a ;
2tg2a

2

tg4 a=tg22a= -

858.
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. a . a
sina s1n2[~f1 ZSIH§COS§ _ smj _a
a) = = =1g%.
2cos? & 2cos79 2cos? & cos& 2
2 2 2 2
sindf3 _sin22B _ 2sin2Bcos2P _ , .
0 cos2B  cos2B  cos2p 2sin2B.
o cosd ) COSZEg ) cosl%—sinz% )
[ R T T T )
cos +sin 5 cosy +sin 5 cos +sin 5

Ecos$+sin9$cos$—sin$5
_0 2 2@ 2 20_ cos? _cin®

= = C0S—-Sin—
Ecoy(b +sin95 2
o 2 20
cos2a —sin2a _ cos2a —sin2a _ cos2a —sin2d
F) - - 2 . 2 -
cos4a cos2(20a) cos” 20 —sin” 2a
cos2a —-sin2a _ 1

" (cos2ar +sin2a)(cos2a —sin2a)  cos2a +sin2a

859.

1) sin22+00323=1'c0522=1_sin2%;

o 1600 a 1600 _ 40
cod = =1- B— R ki
2 g 168

20 1681 2 1 41
a a _ 40
Tak xak 7 UI yeTBepTH, 3HAYUT, COSE >0, nosromy COS— = Tk

L o a 209040 _ 720 .
2) s1n0(—sm2Eg——2s1n2cos2 I 1681

3) cosa—cosZ[ﬁ—cos ——sm - ﬁiﬁ @Tﬁ

sina _ 720 /1519 _ 720

4) tga = .
cosa 1681 1681 1519

860.
10



Bocnonszyemcest (opMyIamMu JBOMHOTO yria:

a) sin2a —2sind _ 2sin0cosa —2sind _
cosa —1 cosa —1 (cosa —1)
=2sim.
5 cos2a —cos’a _ cosa —sina —cosa _ —sin‘a _ 1
1-cosa sina sina '

B) sin2a ctga—1= 2sina zi()rfg (6050 _1=pc0ga-1=

=2coga-sinfa—coga=cos-sinfa=cos2d.

r) (ctgo+tga) sin2o0= 0sa , sind sina cosa =
Sin o cosa

=2coga+2sirfa=2(coga+sirfa)=2.

861.
a) 0,5 tga sin2a+cod a=3"9 2sinacosd 4 2=
2cosa

=sirf a+cogo=1.
sin2f3 _ 2sin B cosp

2sina(cosa —1) _

_ 2sin B cosp _

cos2B +sin? B cos B —sin? B +sin B cos B

zzsinB:2 .
cosf tep

862.

Mo ¢opmymam aBoOlHOTO yria:

a) 2sin15°c0s18=sin215°=sin30°= 5

T 4\/_ =22,

0) 8s1n— Ij:os— 4sin—= ——=
8 8 4
8) sin105°c0S108= &  (25in105B051085)= 7 1 sinoos=
=L gin210=1 S|n(180’+30°)——— sin30=—1 ﬁ
2 2 4
r) cos? 15°=sir? 15°:cosﬂ5°:c0330:§ .

1) 4cos® m_ 4sin® T 45:052 —-—sin —H—
8 O 80

11



=22.

%

=4 _”:4
COS4

¢) cos’ M sin? MM = cosod ™ = cos I =
12 12 12

6
= —=- _:—_“3
—COS@T+6@ COS6 .

2
863.
Bocnonb3yemcs Gopmynoil TaHreHca ABOMHOrO yria:
28 92130 = gl 0.
1-tg®5°
AMG1S 552015 o hgonse = 21930 = % .

1-tg?15°  1-tg%15°

R L EBLMEE
1-1g?75° 21-tg?75° 2 2

1 1 1 V3
==tg(90 + 60°) = ——ctg6l = ——— = -2
> 19 )=-clg N
864.
a) 2sin165°c0s168=sin2165°=sin330=sin(360—-30°)=
——sin30=-L
=-sin3C 5
6) cos? 75°sirf 75°=cos275°=cos150=cos(180-30°)=
=—c0s30=- ﬁ .
2
—2'[9340) =tg2[240 =tg480° =1g(360° +120°) =tgl20° =
1-tg?240

=tg(90°+30°)=—ctg30°=—+/3 .

12



865.
N2 _ 2 _ 2
tga + ctga tg’a +

T . 2tgacos’a =
tga +——
tga
_ 2sina [GoS a
cosat

= 2sina [tosa =sin2a.

6) (1-tg’a)cos a= H —Sin4asos2 a=
O cos’ap

=co< a-sir’ a=cos20.

(coszo( +sin” o)sin” 2a
8) -+ ——Fin"2 =
) Csina  cos’a [J sin® a cos” a
2
_ 1sm 2a _4
= in® 20
4
r) sin LU YL =1H2sin LU L H=
2 2 2 2 2
:sinBE—gEco@ H os—sm———BZsm cong—
02 20 02 20 2 20 2 20
1.
==sina .
2

o) 2cos”

2 TT+ A 2 TT+ A 2 TT+ A L THA [
—2sin” =2[tos 1 —sin 1

= ZcosM = 200571 +EH= —25ing .
2 02 20 2

3n-a 3n-a
4tg 5 _ 2tg 5 3M-a)
e) =20 =201g2
l_tgz3n—a -t 2 3m— 2
2 2
=2tg(3—a)=2tg(m—a)=—2tga.

866.
a) 1~(sina—cosa)’=1-sin a—cos a+2 sina cosa=sin2a;
6) cos® a—sino=(cog o-sir? a)(cos? a-+sin® a)=cos2a;
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cos0 — 2sin” o cosa

cosa —2sina [dosa = =

B) ctgo—sin2o = ===
) & sina

sina
cosa(l-2sin’a a
= ( - ) - COSY Bos2a = ctgd cos2a ;
sina sina
a . a 0 .,
o a cos— sin— cos” —-—sin By
r) ctg——tg—= - =
2 2 .. a a . a a
sin— cos— sin —cos —
2 2 2 2
2cosd 2cosa

= == = 2ctga .
. a a sina

2sin—cos —

2 2

867.

a) (sino+coso)’—sin2a=sin’o+cos’o+2sina cosa—2sina cosa=1;
6) 4sina cosaldos20=2sin2aldos20=sin4a;

sina _ 2sinacos’ o —sino _
cosa cosa

B) sin2a-tga=2sinmGosi—

_sina(2cos’ a-1) _ sina
cosa cosa

r) (ctgo—tga) sinZy = Eboﬂ sind Hs 20 =

sina  cosd[J

[¢os2a =tgaldosay;

osa  sina . .
== - EBsma cosa = 2cog a - 2sin’a =2cos2.
0sina  cosa [

868.

SII’IEB— a H—

= 4sinZ gos? [{—cosa) = —ZBZSin—cosg Biosa =
2 2 O 2 20

a) 4sm sm
2

=-2sin co=-sin20.

(sinB +cosB)? _ sin® B +2sinfBcosP +cos’ B _

1+sin2g3 - 1+2sinB cosf -
_1+2sinBcosP _
" 1+2sinBcosP

14



5) sin’ actgo _ sinolGosa  _ 1
sin 20 2sinacosa 8ina 2

cosf cosf3
)§1+s1n[3 1 —sin BEszB_

_ cosP(l —sinp) +cosB(l +s1nB)
(1+sinB)(1 —sinP)

_ cosf —sinB cosp +cosP +cosBsin

- 1-sin? B

_2cosB 8in2B _ 2cosB [2sinBcosf

© 1-sin’B cos B

in2B=

sin2f =

=4sinf3.

869.

a) 4cosgc052n ta coszn Ta 4cosgc0@ + EEL<
4 4 2 4 2

40
a a
+ 2= = = Pl
XCosﬁT ZH 4cos4E@~sm ﬁ:@wos ﬁ

= ZCOSEBZCOSESMEH: 2cosgsing:sina .
20 4 40 2 2

2cos’at 2cos?q (PINA )
5) cos"atgo cosa _ _2cosOsina _
cos’a-sina cos’a-sina cos’a-sin’a
sin 2a
= =tg2a
cos2a &
1 1 1+tga — (1-tga 2tga
B) - Slrtga-(-tga) 2t =tg2a.

1-tga 1+tga  (1-tga)(d+tga) 1-tg2a

r) @1 sinQ sina @;inZa -
+cosa l—cos(x
_ sina(l—cosa) +sina(l + cosa) in2g =
(1+cosa)(1—cosa)

_ sina —sin0 cosd +sina +sind cosa

> 8in2a =
I—cos a

15



_ 2sina [2sina cosa
sin’a

870.

[Monb3yemes Gopmyaamu ABOMHOroO yria:

a) 1+cosdo=1+cos2Bo=1+cos? 2a-sirf 20=
=sirf20+cog$20+co$20-siff2a=2c0s$20.

6) 1—-cosdo=1-cosDa=1-cos 2a+sin20=
=sirf 2a-+sin® 20=2 sin” 2a.

5) 1+cos2a _ 1+cos’a—sin’ o _ cos’ o +cos’ O

=4cosa.

2cosa 2cosd 2cosd
2 2
=208 O _ hsq.
2cosa
) 1-cos2a _1-cosa +sina _  2sina _sina - g0
r - = - = — = = .
sin2a 2sina cosa 2sinccosa  cosa

sina [2cos’ o
cosa

) 2sina +sin 20 _ 2sind + 2sind cosa _

2sino —sin20  2sina - 2sinacosa

1) tga (1+cos2)= = 2sinacosa =sin 20 .

_2sina(l+cosa) _l+cosa _
2sina(l-cosa) 1-cosa

) 1-cos2a +sin2a _ 1—cos® o +sin’ o + 2sino coso _
l+cos2a+sin20  1+cos’a —sin’a + 2sind cosa
_ 2sin’a+2sinacosa _ 2sina(sina +cosd) _ sina

2cos’ o+ 2sinacosa  2cosO(cosa +sina)  cosa

1+sinﬁ1‘—2a@ i
2 _1+cos2a _ 2cos’a

= tga

3) 5 5 5 =cos O.
871.
2) sin2B  _ 2sinfcosP _ sinf _ gB.

1+cos2B  2cos’ B cosP
1-cos2B _ 2sin’ B _ .
2sinf3 2sinf3

nf.

16



B) ctgB(l-cos2p) = w =2cosfBsinf =sin2f3.

sinf3
2
I+cosdB  _ 2+cos’ 2 -sin 23 = 2c08’ 28 =2c0s2f .
cos? B—sin’ cos2 cos2f3
T
l_Sll’l(E"'ZB) _ l—COSZB _ 251112 B .
1) . = 5B 2snp SnB.
2sinf 2sinf 2sinf3
. 1+ cos(Tt+B) :1—COSB - 1 —cos@ %) =
sin(11-B) sin3 sin(2 %)
2sin? B sinE
— 2 = 2 = th .
BB B "2
2sin 5 cos 5 cos 5
872.

ZCOSZ(E—%) = 1+cos(2(;—%)) :1+cos(12—T—O() =1+sina .

873.
2) 1+cos2¢ _ 2cos’ ¢ _

= ctg’d .
1-cos2¢  2sin’¢ g0

I —cos(g ~2¢) 2sin’ (g )

I-sin2 T
R 1+sin2$: T .. oW :tgz(Z_q’)'
I+cos(—-2¢) 2cos"(——¢)
2 4
874.
. _3 . _6 .. 6 6 .
a) sinx cos<—7 , 2Sirx cos<—7 , S|n2<—7 . Tak xax =7 <1, To TakoOu
YTOJI CYIECTRYET;
0) sinx COS(=%, 2sirx COS(=% , Sin2<=% . Tak kak %>1, TO TaKOTO
yrjia He CYIIECTBYET.
875.

a) cos(3n—a)=cos(2n+(n—a))=cos(m—a)=—COoS.
6) ctg(Sn+a)=ctg(4n+(n+a))=ctg(n+o)=ctga.

17
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B) sin(Te+a)cos@— 1_21 )=—sinaSina=-sirfa.

. T sina [¢osa :
— + —)== I = = == .
r) tg(Te=a)sin(@ 5 )=—tgaldosx P sina
876.
2) sin(a — ) _ sinacosB—cosasinf _

tga —tgf sino _ sinf3
cosa cosP
sina cosf - cosa sin 3

. - = cosa cosf3.
sina cosf —sin 3 cosa B
cosa cosf
cosa _ cos B
clga +cigh sina  sinf3

sin(ad +PB) sinacosPB+cosasinf -
cosa sin 3 +sina cosf3
sinasinf3 1

sinacosB +cosusinf  sinasinp

877.

a) X(x+5)<2x°"4;
Xo+5x-2x°—4<0;
X*—5x+420;

Haiinem xopHU ypaBHEHUs:
X°—5x+4=0;
D=5°-4(14=25-16=9;

X= 5+2\/§ =4 wm X= 5_2\/5 =1;

X2-5x+4=(x—4)(x—1)=0.

vTmvE,

1 4 =

Omeem: x<1 wm x=4

6) 10—(2x-1)(3-X)21-7x,

18



10—(6x—3-23+x)=1-7x;
10-6x+3+2¢C—x—1+7x=0;
23+120.

3TO HepaBeHCTBO BbIIIOJIHACTCA le/l JlIO6b1X 3HA4YCHUAX X, T.K.
2x%>0 u 12>0.

878.
[Tyctb x u — BpeMs paboThl MEPBOro CBAPLIMKA, a Y 4 — BpeMs pado-
Tbl BTOpPOro cpapluuka. Toraa no ycjuouto 3azadu X—y=11. 3a 1 u.

1
NepBbIif CBApUIMK CleaeT — 4acTh paboThl, @ BTOPOH — — 4acThb pa-
X y
11
601bl. Bmecte 3a 1 4. onu caenator (—+—) 9acTh paboTsl, a 3a 30 4.
Xy

|
OHW cremaroT Bcto paboty, 3raunT: (—+—)[30=1. Umeem cncremy
Xy

YPaBHEHHA:
k—y=11, Ey x-11
N
=1 E_ —1
Pewum ypaBHeHue: —+ 30 =1,
x x-11

3r—-330+3G=x*-11x;
¥>=71x+330=0
D=71°-4[330=3721;

_71+4/3721 66

Xl y
2
71-4/3721
X2 == 5
2

(X =66 X, =5

— HC MOAXOAUT MO CMBICITY.

O O
M =55 [, =6

Omeem: 66 91 55 4.

879.

19



a) sin3cx+sina=2$in3a2+ X cos 30(2—(1 = 2sin 20 [dosa .

0) sin[3—sin5[3:23inB_—2SB COSB+_25[5 =2sin(-2p) cosP=
=-2sin3 cos3P.

B) C0S2X+C0SX=2C0S

2x+3X0052x—3x _
2 2

=200557X cosﬁ % EFZCOSZ,& cos0,%.

r) cosy—C0s3/=-2sin y +23y sin —23y =-2sin2 sin(-y)=
=2sind siny.
880.

[onb3yemes Gopmynamu CyMMbl U Pa3HOCTH CUHYCOB U KOCHHY-
COB:

40°+16° 40°-16°
cos
2 2
20°+40° . 20°-40°
sin 5 =

a) sin40°+sin16=2sin

=2sin28 cosl12Z;

0) sin20°-sin4®=2cos

NG

:—2005305in10’:—2|2-l2— sin10=—+/3 sin10';

B) cos46°—cos74!:—2sin46 +74 sin 46°-74 _

2
=2sin60sin14=2 D\/z—gsin14° =3sin14°;
r) CoslS°+COS45:20051 A cos 15 42-450 =
=2c0s30c0s18=1/3 cos15°;
m,m 2m_m
) sinz?n+sin%= 2sin—2 5 S cos—2 5 S = 2sin?—§cos% .

11t 3m It 3m
+7 _——

e) cos&-[+coss—n=2cos 122 4 cos 122 4 -




@E-a@m
x) cosﬁﬂ—aﬁ-#cosa =2cos3—x
3 2
oo
O

[HE]

T - 60
X 0S ——————— =2 CO0S—COS
2 6

= 3cosBT—T—O(E.
06

H s a - -af
0 b

O

Ol

3) sinélg+a§—sinélg—a§=25in 6

I vabrH-ald
06 0 o

O

. Tt .
X COS :2s1naﬁhos€:\/§sma.

2
881.

ITo ¢opmynam cymMMbl U Pa3HOCTU CUHYCOB U
12°+20° 12°-20°
oS

a) sin12°+sin20°=2sin

KOCHHYCOB!

=2sinl6cos4.

0) sin52°—sin32’=200352 +32 sin 22732

=2c0s42sin10.

T[+T[ Tm Tt

10 20,10 20

T T _ 4.
B) COS— —COS— = —2sin sin

10 20 2 2

LT L T
r) smg sm§—2cos 3 >

T
a+a+—  a-0-—

T
) sind—(a +—) =2 cos sin
) ( 3) 5

T 11 11
=-2cos(a +—)sin—=—cos(a +—).
cos( < )sin S cos( 6)

Tt Tt

L

[kin 4

.31,
= —2sin—sin—.
40 40

Tt

Tt
grax -t ra-ota

T i .4 4
e —+0)- ——a)=-2
)cos(4 ) cos(4 ) sin 3

L .
:—2s1nzs1n0(:— 2sina.
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882.
[To popMymam CyMMBI B Pa3HOCTH CHHYCOB U KOCHHYCOB;
a) sin15°+c0s65%in15°+c0s(90°25°)=

:sin15"+sin25:23ir‘.15 ;25 cos15 ;25 =2 sin20° cos5°.

6) cos402sin16%co0s(90%-50°)-sin16%=
:sin50’—sin16":200550 ;16 sin Sl ;16 =2 co0s33° sinl7°.

B) c0s50°+sin80°=c0s50°+sin(90°10°)=
50°+10°  50°-10°
COS ) =

=co0s50+cos10=2cos

=2¢0s30 c0520=+/3 cos 20°.
r) sin40°-c0s40%sin40°+sin(90%50°)=sin4®-sin50=

:Zsin40 0 cos 40°+30 =-2sin% cos45:—\/§sin5°.

883.

a) c0s182sin22°=c0s(90°72°)-sin22°=

72°+22° , 72°-22°
Sin ) =

=sin72-sin22=2cos

=2 c0s47° sin25°.
0) c0s36°+sin36°=c0s36°+sin(90°-54°)=
=C0536+C0S54=2C05>" ;54 080 ;54 _

V2

=2c0s48 cos9= 27 [€0s9° = \/5 cos9°.

884.
a) tea+tgB= sina sinf3 _ sin cosB+s'inBcoso( _ sin(a +3) ;
cosd  cosf3 cosa sin 3 cosa cos
i i sina cosB—-sinfBcosa _ sin(a —
6) tga—tgp= SN0 _ sinf _ B B _ sin(@a-p)
cosa  cosf3 cos O cosB cos O cosB
885.

Bocnonb3yemcs (opmynamu pasHOCTU U CyMMbl CUHYCOB U KOCU-
HYCOB!

22



sina(2a+a) _  sin3a

c0s20cosO  cos20 cosa

sin(3-B) _ sin2B _ 2sinPcosP _
cos3BcosP " cos 3BcosPB " cos 3BcosP -

a) tg2a+tga=

0) tg3p-tgPp=

_ 2sinf
cos3B’

B) ctg2Xx+tg4x= tg% -2x §+ tgdx =

sinBE+2xH
/] 0

_ _cos2x  _ ctg2x
BE B; sin2xcos4x  cosdx
cosDz -2x . osdx

5 - 4n 3n -
COS— COS —
5 5

. .
Sin— Sin —
= = 5 =
0084100831 COSBI—EEOSBI—ZJH
5 5 O 50 0O 50
. Y
sin — tg—

_ 5 — 5 .
B—cosﬁ%—cosz—nﬁ COSZf7I
0 S 50 5

. T
Sin —
S T S BT_ T[E 4
o) tg - —ctg = =tg - —tg =+ =
R R T

COS —— COS —
8 8

23



V2 __ V2
2os % Bos % 2c0s? 3
o 80O 8 8

886.
a) sirfx—sinfy=(sinx-siny)(sinx+siny)=
xX-y X+y . x+y X-y_

=4sin cos sin cos
2 2 2 2

:%smx;ycosx;yé@sinx4-yCOSX+yH:

2 2 0O
=sin(x — y)sin(x +y).
6) co$ X—CoS y=(cosXx—C0g/)(COS+cosy)=
+ - + -
T sin Y gos 1L cos 1L =

cos
2 2 2

+y +y -
= —& sin ad cos ad Hﬂ sm cos J
0O 2 2 2

= —sin(x + y)sin(x - y).

= —4sin

]

O

887.
x+E—y x—E+
a) sinx+cos;;sirv<+sinBT—T—yH=2sin Ccos ;
—2smBE+ —y x+yE;
n
i—x+y

2

0) cosx—siny:sinBE—xB—sin y=2cos=¥——
@ O 2

xX-y
xsin =—= 2sinBE—
2 m

| o

Y Fos - X

25542

888.
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a)\/fcos(TZTHx) = \/E(costTcoscx +sinTZTsin a)=

= \/EE\/;COSG +gsina E= cosa +sina .

6)—\/§cos(TZT—O() = —\/E(costTcoscx —singsina) =

= —\/EE\/;COSG —%sina Ez sina —cosa .

889.
[o ¢opmynaM CyMMbl U PA3HOCTU KOCUHYCOB U CUHYCOB!
T T _
! _oom 3% 3T
a) —+cosd =cos—+cosa =2cos———cos——— =
2 3 2 2
m o m o
=2cos(—+—)cos(———).
(6 2) (6 2)
Tt Tt
—+a -a
0) l—sinO( :siHT—T—sincx =2cos 6 sin 6 =
2 6 2
m o m A
=2cos(—+—)sin(———).
(12 2) (12 2)

B) 2sina +1=2(sina +%) = 2(sina + sin%) =

g+l T
6

COoS

a T a T
=22si =4sin(—+— ———).
Sin sin( 12)008(2 12)

r)l-2cosa =2(%—cosa)=2(cosg—cos0()=

s s
Sta -
3

=2[(-2)sin 3 sin

m a T o
= —4sin(— +—)sin(———).
sn(6 2)sn(6 2)

) J2 +2cosa :2(g+cos0() :2(cos£+coso() =
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T

=2[2cos 42 cos

&1

-a

T o T a
=4 —+— —==).
cos(8 5 )cos(8 2)

e) 2sina—\/§=2(sina—g)=2(sina—sing)=

a+d 0(—%[ a T a 1
=2[2cos sin =4 cos(—+—)sin(———).
2 6 2 6
890.
T T
a+—  a--—
a) sina—£=sina—sinﬂ=2cos 4 sin 4 -
2 4 2 2
a T a T
=2cos(—+—)sin(———).
(2 8) (2 8)
LS T
—+a —~-a
6)£+COSG—:COSE+COSG:2COS6 cos6 =
2 6 2 2
m a m «a
=2 — = —=).
cos(12 2)cos(12 2)

B) 1+2cosa =2(%+cosa)=2(cosg+cosa)=
L T_q

=22cos > cos2—— = dcos(+ L) cos(Z- 2.
2 2 6 2 6 2

r) \/5—20050( =2(§—cosa)=2(cosg+cosa)=

gﬂx g‘“ T _a T _a
=2(-2)sin sin = —4sin(— +—)sin(———).
=2) 2 2 (12 2) (12 2)
891.
[To popMymam CyMMBI B Pa3HOCTH CHHYCOB U KOCHHYCOB;
osi 20 +6a _ 2a-6a
sin2a +sin6a _ <N 5, ST
cos2a + coséa 2cosza;60cosza;60

26



sinda cos2a  sinda
= = =tg4a;
cosda cos2a  coAa
. 20+4a . 2a0-4a
—2sin sin
2 2 -
20 +4a 20 -4a
COS
2 2

cos2d —cos4a _
cos2a +cos4a
2cos

sin 3a sin o
=——— " — =tg3atga.
cos3a cosa

892.
Bocnonb3yemces GpopMmysnaMd CyMMbl B Pa3HOCTH KOCHMHYCOB U CH-
HYCOB:
. a+5a a-5a
2sin cos
2 2

cosa +cosSa a +5a o —-5a
2¢cos 5 cos 5

sina +sin 50 _

_ sin3a [tos2a _ sin3a - tg3:
cos3ux [tos2a  cos3a '
20 +a 20 -

. . 2sin cos
sin20 +sina _ 2 2 _
20 -a 20 +a

sin 20 —sin a .
2sin cos
2 2

. 3a 3a
Sin—cos— Ig—
_ 2 2_"2
. a a a
SIn —COS — [g*
2 2 2

893.
. 68°+22°  68°-22°
—2sin sin
2 2 =
68°+22° . 68°-22°
S sin
2 2

c0s68°—cos22° _
sin 68° —sin 22°
2¢o

__ sin45 S|.n 23 - _tgd5 = -1
cos45°sin23°



5y 130°+110°  130°-110°
sin130°+sin110° _ “S T, 8T

cos130°+cos110° 130°+110° 130°-110°
2cos cos 5

_ sin120Pcosl®® _ sin@0° +30°) _ /3[R _ 3
cosl20Pcosl0®  —cos@O° +30°) 20 '

894.

a) sin x +sin 2x +sin3x +sin4x = (sin x +sin4x) +.

x+4x x—4x

+(sin 2x +sin 3x) = 2sin 5 oS 5 +

. 2x+3x 2x-3x . Sx 3x

+2sin cos =2sin—cos—+

2 2 2

+2sin —cos — =2sin—(cos— +cos—) =

3x+x 3x—-x

:2sin5—x[2cos 2 cos 2 :4sin5—x|1’posxcos£.
2 2 2 2 2

6) cos2y—cosdy—cos6y+cos8y =(cos2y—cosby)+.

2y+6y sin 2y—6y
2 2

+(cos8y —cos4y) =-2sin

—2sin By+dy sin 8y =4y
2 2
—2sin6ysin2y =2sin2y(sin4y—sin6y) =
4y=6y Ay+6y _
2 2

=2sindysin2y -

=2sin2y[2sin —4sin2ysin ycos5y.

895.

cosx +cos2x +cos3x +cosdx =(cosx +cosdx)+

28



+ p—
+(cos2x +cos3x) =2cos a 24x cos > 24x +

+ +
+2cos 2x 5 3x cos 2 5 3x =2cos2,5xcoslSx+

+2c0s2,5x cos0,5x =2 cos2,5x(cos,5x +cos 0,5x) =
LSx+0,5x LSx-05x _
cos 5 =

2cos2,5x 2 cos
=4cos2,5xcosxcos0,5x.

896.
a) sin87°—sin59° —sin 93° +sin 61° = (sin8§7° —sin 93°) +
87°-93 87°+93

cos > +

—-25sin3°cos90° +

+(sin61° —sin59°) = 2sin

61°-59° 61°+59°
cos 2 =

+2sin1°cos60° =0+ 2 El;—sinl" =sinl°;

+ 2sin

6) cos115°—c0s35°+c0s65°+c0s25° =(cosl15°+cos65°) +

115 +65° 115 -65°
cos -

2
—-2sin 25 ;35 sin 25 ;35 = 2c0s90° cos25° +

+2sin30°sin5° =0+ 2 B;—sin5° =sin5°.

+(c0s25° —c0s35°) = 2cos

897.

a) sin 20° +sin 40° - cos10° = 2sin 20°+40 cos 20°-40° _

2
—co0s10° =2sin 30° cos10° —cos10° 22%008100—0051 °=0;

85°+35° 8§5°-35°
oS 5

—0825°=2¢c0s60°cos25°—cos25° =2 EI;—cos 25°=cos25°=0.

0) c0s85°+c0s35°—cos25°=2cos

898.
a) cos20 —sin(Tt+a)sin(41+0) = cos 20 +sin 0 sin o =
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=cos® a —sin’ o +sin’ o =cos’ a;

0) 4sina cosa +sin(2a —1) =

=22sinacosa —sin(TT—2a) = 2sin0d —sin a =sin a.

__2sinocosa [Eosa _

899.
1-cos2a T 2sin? 20
—————tg(—+0)=———[{-ciga) =
sin(re2a) €t T g 8
2sin’ a [Eosa _r
2sinacosa Bina
cos(3—n—20() .
—sin2a
——=—ctg(m+a) = ctga =
l1+cos2a 2cos” O

-1.
2cos’ o Bina

900.

a) Touku A (0,6;-2,7) u O (0; 0) npuHamIexaT npsMoii y=kx+b.
HMmeem cucteMy ypaBHEHUA:

D=k0+d (b=0 (b=0

O y:—4'5(
H27=k06+b  hk=-27-b:06 [k=-45

6) Touku B (0;4) u C (-2,5;0) npuHagnexat npamoit y=kx+b.
Hmeem cucteMy ypaBHEHUI:

U=k0+b h=4 h=4
%)=km—2,5)+b E{c:4:2,5 E{c:m

YpasHeHWe MpsaMoif umeeT BUA: Y = 1,6X + 4.

901.
2ab a-b _ 2ab a-b _
a)l) + = + =
al-b* 2a+2b (a-b)a+b) 2a+b)
4ab+(a-b)® _ 4ab+a’-2ab+b? _
2(a—b)(a+h) 2(a—b)(a+h)
(a+h)> _ a+b
2(a-b)(a+b) 2(a-b)’
2) a+b DZa + b :a—b:l_
2(a-b) a+b b-a a-b

30



6 1 * - y = X - y =

'Y (x-y)2 x*-p? (x-p)* (x=(x+y)
_X(xry) -y(x=y) o xPHyE

(X=y)2(x+y)  (x=y)’(x+y)’

¥3 —xy2 2 +y2

4y () (xty)
_ Xyttt x
Sy ) Xy

3L -1 ="y
X—y X—-y X—)

2)

902.

a) [Tpu 0=30° sina—cos—cosd=sin30—-cos230°—
—c0s330°= L. 0=0;

2 2

6) Ilpu a=45° sin2n+tgo—2ctgu=sin245°+tg45°—
—2ctg45=1+1-21=0;

B) [Tpu 0=45° tg(90°—)+sin(45+a)+cos(180—-2a)=
=tg45+sin90+c0s90=1+1+0=2.

903.
a) cosb(® +cos45° =1+—2 = 1442 >1 - BepHo;

2 2 2
6) sin60° + cos60° >1=—3+1 = 341 >1 - BepHo.

2 2 2
904.
sin2a

[pu 0=30C° =

sin(15° + a) - sina



J3

_ sin60° 2

T sinds-sin30® 21
2 2

__ 3 _ B(2+) _E+43_ .

V2-1 (2-pW2+y 2-1 =V 3

6) LIpi o = 60°,B = 30° 2sina cosf _
cos(a +f3) +cos(a —P)

V3 43
_ 2sin 60° cos 30° _ 27 EZF
cos(60° +30°) +cos(60°—-30°)  cos90°+cos30°

905.
a) tg?45°cos30ctg?30° =17 G\/Z_g [(\/5)2 = %;

6) tg?30° +2sin60° —tgd5° +cos>30° =

= 3 +2G\/_§—1+ 3 :l+\/§—1+§:
3 2 2 3 4
1,

_4+12/3-12+9 _12/3+1_ 5 1
12 12 12

B) ctg?45° +c0s60° —sin? 60° + % ctg?60° =

:12+1— 3 +§G\/_§G\/_§:1+l—§+£:1.
2 2 4 3 3 2 4 4

906.

1) [IpeoGpasyem mpaBylo 4acThb:

32



=

L PRI R L o |
_3( ) 3[2 2

2) l'Ipe06pa3yeM JIEBYIO HaCTh:

c0s30°tg60° ~1 =§g/§—1 =%_1 :%_

907.
)
. sin® x . .
a) rgxBinx = : SiPX0, creoBatenbHo, tgXSINK0 B 1 1 IV
COS X
YETBEPTIX;
COSX . COSX
0) —— =Ssinx, caemoBaTeIbHO, > 08 1wl geTBepTAX;
ctgx ctgx
. sinxcosxsinx _ .
B) sinxcosttgx= ———————= = sir’x>0.
COSX
908.

a) Sin170>0, 3HAUMUT, BBIPAKECHUES UMEET CMBICIT;
0) c0s160<0, 3HAYUT, BBIpAKCHIE HE NIMEET CMBICIIA;
B) 19230>0, 3HauuT, BLIPAKEHUE UMEET CMBICI;

r) ctg340<0, 3HauMT, BEIpAKEHNE HE UMEET CMBICIA.

909.

a) |sina| =sina, r.e. Sina>0, 3nauut, o O [ wau 11 ueTBepTH;
0) |cosa| =-cosqa , 1.e. CON<0, 3rauuTt, o [ 1l unu I1I geTBepTH;
B) |tga| =tga, T.e. tgo>0, 3Hagut, o [ [ umm 111 veTBEepTH;
r) |ctga| =—ctga, T.e. ctgo<0, 3Hauut, o [ 1l wmu 1V geTBepTh.
910.

. Tt
a)sina =1;a =E+2ﬁ€’k 0z,

0)sina =00 =Tk, k0 Z;

33
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B)sino = -0 = —;+2m,kmz;

rycosa =0;a =;+Trk,kDZ;

mcosa =la=21k,k0Z;

e)cosa =—La =m+21k, k0 Z.

911.

a) —1<sina <l; -2 < 2sina < 2;

-1<1+2sina <3.

0) —1<cosa<l; -3<-3cosa <3

-2<1-3cosa <4.

B) ~I<sina<l; 0<|sinal<1,

r) -1<cosa<l; 0< |coscx| <1

) —1<cosa <l

-4<4sina £4;,-1<3+4sina <7.

e) —1<cosa <], 0<cos’ac<l

0<2cos’a<2.

912.

a) 3sin(=90°)+2 cos 0° —3sin(-270°) = =3sin 90° +
+2c0s0°+3sin270° =-30+20+3[{—-1) = 4.

6) 2 cos(=270°) —%lg180° —sin(=90°) = 2 cos 270° -
—%tg180° +5in90° =2 E(D—%E(DH:I.

913.
a)IIpu a =—-45° sina + cosa = sin(-45°) +

_ V2 2
+ c0s(-45°) = —sin45° + cos45°® = e + - =0.

0) [Ipu o =-90° sina + cosa = sin(-90°) +
+c0s(-90°) = —=sin90° + c0s90° = -1+ 0 = -1

B) Eciiu a =-360° sina + cosa = sin(-360°) +
+c0s(-36C°) = —sin360° + cos360° = 0+1=1.

34



r) IIpu o =-180° sina + cosa = sin(-18C°) +
+c0s(-18C°) = —-sin18C° + cosl8C = 0-1= -1

1) Ipu o =-420° sina + cosa = sin(-42C°) +
+cos(—420°) = —sin420° +cos 420° = —sin(360° + 60°) +
+c0s(360° +60°) = —sin 60° + cos 60° = —g + 1 %

e)IIpu a =-1710° sina + cosa = sin(-1710) +
+cos(—1710°) =—-sin1710° +cos1710° = —sin(1800° -
=90°) +cos(1800° +90°) =sin 90° +cos 90° =1+ 0 =1.

914.

a) % U1l 9eTBepTH, 3HAUUT, O = sin% >0;
2n 2n
3 U1l weTBepTH, 3HAUAT, O = COS? <0;
. BTt 21T
CJIEI0BATENBHO, Sln? COS? <0.
0) a= % Ol geTBepTH, 3HAYUT, thT7T >0;
T T
o= 5 Ul gerBepTH, 3HAYUT, Ctgg >0;
5m ™
cnenosaresbHo, tg— ctg— > 0.
4 5
B) 0.= % Ol uwerBepTH, 3HAYMT, COS% >0;
3n 3n
o= 7 O 1l uerBeptu, 3HauuT, COST <0;

51t 31
CJIEI0BATENBHO, 0037 + COST < 0.

r) o= % Ol uerBeprtu, 3HAYMT, tg% >0;

o= % Ol uerBeptu, 3HAUMT, Ctg% >0;
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T T
CIIeI0BATENBHO, tg B + Ctgg > 0.

915.
Ilyctb x — paBHble yIWbl OPU OCHOBAHUM PABHOOEAPEHHOIO Tpe-
yrojbHuka. Toraa u3 TeopeMbl 0 CyMME YIJIOB TPEYTOJbHUKA CIAEAYET:

T m 41t
X+X+—=T2X=TT——, xX=—.
9 9 9

n  4r
Omeem. —uA—.
9 9
916.
Ilyctb X; 2x; 3X — yribl TpeyrojbHuka. Torja u3 TeopeMbl 0 Cymme
YIJIOB TPEYrOJIbHUKA CJIEAYET:
T s

I
X+2x+3x =T6x = =—; 2x=—; 3x=—.
TOXST AT Ty 2

Omeem: E; E; E
6 3 2

917.

LT 0+ T

s1n5 cos(-T7) gZ I+(-D)+1 1
a) - i = :I:L

2sin ——cos— ZEL—O
6 2 2
0)
L TT T m 3
3sin— + 2tg(——) + cosfF— 3&—2EL+0 —=2
6 29T rety) %5 _2 .1 _1
50M-601 -6 2B 12

5tg0 + 6sin(- %)

o 55in(—%)+2003&%) _ —5g§+2% _ 53 -2
3 0+(-1) 2

o
cos(-—_) +sin—
62) 2
sin(—E)+cos&E)—1 —Q+Q—1

4 4° -2 2 _"1_q
-1+0 -1

n . 3T 3t
sin— +cost-—)
2 2

36



2T+ 1T T I S 1
=sin— =1;sin—+sin— =
3 6

3. 1_43+1
=—+—== # 1, 3HaumuT, paBEHCTBO HEBEPHO.
2 2 2
V3 13+l
0)cos—+cos—=—+—= >1; 3HAYWUT, HEPABEHCTBO HE-
22 2
BEPHO
919.
.2 2 a 2 b 2
sin”“ o +cos” a =1;( ) +( ) =
\/a2 +p2 \/a2 +52
G + b _alb’ =1; cnenoBaTenbHO, MOTYT
A +b2 AP +p? aP+p? ’
920.
1 a a’+l_ a
tga Btga =L (a+—)0 = E > =I; cmemoBatensHO,
a g° +1 a g +1
MOTYT.
921.
2
) cos” d
2) cos“ o -cig a _ sin?a _
[gza -sin’ a sina . 5
S— —sin"a
cos” o
cosasin®a -cos a
_ sinZa _cosa(sin’a - Eosa _
sina -sinfacofa  sin‘a Bina(l-cos a)
cosa
cos'a(-cosfa) _ cofa 6
= ="~ =Clg’a
sin“a $in“a sin”a

0) -1g’a-sin’ a =1+7g’a —1ga —sin’ a =

cos” d
=1-sin’? a =cos’ a.
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1 rigy 1 , Siny

1+tgy +tg% _ cos'y _cosy cosy _
1+ctgy +ctg’y 1, ctgy 1, cosy
sin’y sinfy siny
I+sinycosy
cos’ y _ (1+sinycosy) Bin? Y _ sin’ y —lgzy
I+sinycosy  cos® y{l+sinycosy) cos’y '
sin® y
1
2 51
o~ tgy EPtg y-1_ tgy Dtg y  _
1-tg%y  ctoy  1-tg’y 1
tgy

__toy E(l—tgzy)iﬂgy 1
1-tg’y g’y
922.

a) sin® o +cos* o +2sin” a cos’® o =(sin2 o +cos’ 0()2 =1° =1
——+sina = - = .
1+sina 1+sina 1+sina
B) cos* a—sin* a+2sin’ a = (cos® a —sin® a)(cos> a +

cosa cofa +sina +sina _ 1+sina -1

+sin®a) +2sina = (cosza —sinza)EL+ 2sina =cofa +
+sina =1.

YR B S U B

1-1g%a l—ctgzo{_l—tgza 1 1

2 )
_ 1 +tg0(_ltgu:

= 1.
1-1g°a  tg?a-1 l-1g’a

923.

a) (rga +ctga)(1+cosa)(l-cosa) =

38



sina  cosa
+

cosa  sina

):

= (tga +ctga)1-cos’a) =sin® o (

_sina(sin’a +cofa) _ sina _

. tga
sina cosa cosa

5 (sina+cosa)’ -1 _sin? o +cos? a+2sinacosa—1 _

ctgd —sina cosa cigd —sin o cos O
_ 2sinacosay 2sina cosa
T cosa - —sina? -
O _sinacosy COS —sina“ cosa
sina sina

2sin® a cosar _ 2sin’a a2
— = =2tg°a.
cosa(l-sina) cofa

8) sin® a +sin’ a cos’ o +cos® a = sin’ Ol(sin2 o+
+cos? o) +cos® a =sin® a+cos a =1.

r) sin® o +sin” o cos® a +cos* o =sin? o +cos? o x

x (sin® o + cos® o) =sin” a +cos” a =1.

924,
sina 2
s s ———-sin” a
2) 1g7a-sin” o _ cos’ a _
crg’a—-cos’ o cos’a 5
#_COS a
sin” a
sin®a -sin’a cos a
_ cola _sin®a(l-cosfa)Eina _ sin®a g
cofa -cosasin’a cosaEosal-sin’a) cofa '
sin‘a
tgB  _ tgB _tgBlgB _ 1  _
0) - 1 g2 - 1
tgB +ctgB tgB +—— tg°B +1 1+

tgp tg®B
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=— =sin? B;
sin®
sinf3 sinf3
) cos cos
B) 1) ng - E ) B- 2
1-1g°B |_sin B cos"P-sin“ B
cos’ B cos’ B
sin Bdos’ B _ sinfcosf

- cosPB(cos® B—sin’ B)  cos® B-sin’ B'

1 sinf
2) ctg8  _ tgB _ tgB _ cosp  _
cg’f-1 1 _, 1-tg’°B 1 sin® 8
tg’B cos’

_ sin B cosfB
cos? B-sin’ B

sin? o —cos® a +cos* o _ sin” a —cos® a(l-cos” a) _

r)

cos? a—sin® a+sin* a  cos® a -sin? a(l-sin® a)

_sin? a—cos® asin’a _sin® a(l-cos® a) _

cos? a-sin® acos’a cos® a(l-sin’ a)

sin’ aBin’ a _ sin*a 4
= = =g”a.

cos’ aldos’ o cos a

925.

a) cos* y—sin* y= (cos2 y—sin’ y)(cos2 y+sin’ Y)=
=cos? y-sin? y=1-sin? y-sin® y=1-2sin’ y,

1-2sin? a _sin? a +cos? o - 2sina _

6)
sina cosa cosa sina
cofa-sina  cofa sin?a
- : = A ~_ =ctga -tga;
cosa sina cosasina  cosa sina
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tga _sina _tga [ttga —sina _ 1-sin’a

B = = =
i i . osa
sina  ctga sina [etga sina EE
sina
cosa
=—— =cos;
cosa

sin’ y l sin’ y+cos2 y

" g y+1 cos’y cos’ y _
tg v-1 sin’ y 1 B sin® y—cos? y B
cos’ y cos’ y
_ cos’y _ 1
 cod y(sin2 y- cos’ Y) "~ sin? y- cos’ y

926.
(asina +b)(asina—b)+(acosa +h)(acosa —bh) =

=g*sin? a-b? +a? cos’ a—b% =4’ (sin® a+cos® a)—

-2b? =g* -2b* — 3naueHHE BBIPAKEHMS HE 3ABUCHUT OT a.

9

27.
E\/l—sina \/1+sina g
a) Yrpoctum + =

1+ sina 1-sina E

/1 sina 1 31n0()(1+s1n0()+H 1+sinag_
1+smcx 1+smcx)(1 smcx) H\/l—sinaH -
_1-sina T+ I+sina _
~ I+sina I-sina
(1 smot) +2(1+sm0()(1 smo() (1+sin0()2
(1+sma)(1 smo()

_1-2sina +sin” a +2{-sin® a J+1+2sina +sin® o _

1-sin’ o

i3-saebalo.ru BT L pee!
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I1-sina 1+sina 4 2
CJIEIOBATEIBHO, - + : = = )
l+sina l-sina cos? a |cos0(|

6) Yupocrtum
EH |=sina _\/1+sina | -cosa _\/l+cosa Elj _
l+sina l-sina l+cosa l-cosa EH
_H I-sina 1+s1nag l-cosa _\/1+cosa g _
I +sina l—sma 1 +cosa l—cosaH
_ % l-sina g_ \/(1—51n0()(1+sma) +E\/l+sm0( g%{

1+sina H (1+sina)(1-sina) 1-sina EH

x%l—cosaé_ \/(1 cosa)(l+cosa) E\/Hcosa %

1+cosa H (1+cosa)(1—cosa) cosa HD

:Hl—smaE«L/i_2+1+sma E@l—cosa _opfp s ¥COA

H 1+sina 1-sina + oSt 1-cosa [

_(=sina)” -2(i+sina)i-sina)+ (i +sina)
(I+sina)(1-sina)

(1= cosa)? 21+ cosr )L - cosa ) + (1 +cosa )’ _
(1+cosa)(1-cosa)

_1-2sina +sina - 2(1-sin’a) +1+ 2sina +sin’a y

1-sin’a
><1—2(:050{ +cofa —2(1—cos2 a)+1+2cosa +cofa _
1-cofa
.2
_4sin’a D4<?025'20r _16
cofa sina
CJIEA0BATECJ/IbHO,

H[1=sina _\/1+sin(x 1-cosa _\/1+cosa H—\/E—4
I[+sina I-sina I+cosa l—cosaH
_— 1 sina 1+sma 1-cosa _\/1+coscx H:\/l_=—4
1+s1n0( 1 sina l+cosa l—coso(B
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928.

a) sin*a —sina +cof a = (1-cof a)? -(1-cosa) +
+cos? o =1-2cos? a+cos* o —1+cos® a+cos? a =cos? a.

6) cos'a —cog a +sin‘a = (1-sina)? - (1-sin’a) +
+sin? a =1-2sin’ a +sin* a —1+sin® a +sin® a =sin* a.

929.

Pazpenum 3HameHaTeNb U YUCIUTENb APOOU HA COSL:

sina cosa
sina +cos0 o5 + cosa _ tgo+1

sina —cosa  sina coso  tga -1

cosa cosa

+
Ecmu tga = 3, To g +1 :ﬂ:
tga-1 3-1
930.
cost  Sino
+

ctga+tgo _ sing | cosgy _ COSatsin‘a
ctga—tga COSt _Sino  sinacosa

sino  cosy
“cos’ a-sin? a _cos® a+sin‘a _ 1 _
" sinacosa cos’a-sin’a 1-sin’? a-sin’ a
-
1-2sin2a’
1
Ecmsinazg,ro1 21 = 11 :%:1%_
—Z281In" A 2
1-20{—
Eﬂs)
931.

a) (sina +cosa)? =sin® a+2sinacosa +cos® o =
=1+ 2sina cosa = a°; 3nauut, 2sina cosa =a? -1

. a®-1
sina cosy ===

6) sin® a +cos® a =(sina +cosa)(sin® o —sinacosa +
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+cos® a) = a(l-sina cosa);

21

HO SINOCOSO=

(cm.a)),

2_ _ 2+ _ 2
3Ha‘lI/ITSin3(x+c053a=q%—a2 IE:aE; az 1:61(3 a )

2

932.
a) (1g0 +c1ga)? =1g’a +21gactga +crg’a =
=1gla+2+c1gla =m?iga +eigta = m? - 2.

6) 1g°a +c1g’a = (1ga + c1ga)(1g’a —tgociga +crg’a) =
=m(tg’a +ctg?a -1);

Ho tg?atctg’a=m>-2 (cMm. a)).

CrnenosarenbHo, tga+ctg’o= m(m? =2 -1) = m(m? =3).

933.

[Ipeobpasyem:

Eﬁin X +COoSX g _ (sinx+ cosx)2 _

[5inx—Cosx[]  (sinx - cosx)?

_ sin? x+2sinxcosx +cos’ X _ 1+ 2sinXcosx
sin? x - 2sinxcosx+cos’ x  1-2sinxcosx

1+2sinxcosx 1+200,4

Taxk kxak sinxcox=0,4, To - = =
1-2sinxcosx 1-200,4

18 sin x +cos x
=—=9. CnenosateapHo, ———————— = \/5 =3 wm
0, sin x —cos x
sin X + cosx
SINX*COX _ _ fg=-3
sinX — cosx
934.
sina + sina
sina +tga cosy _ Sinacosa +sing |
COSa +0t9a ooy + SO cosa '
sina
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_cosa sina +cosa _ (sina cosa +sina)sina _
' sina (cosa sina +cosa) cosa

_sina(cosa +1) - tg2g SO *1
cos’ a(sina +1) sing +1°

Ho cosa = -lusina = -1, cieqoBarenaspHo, ngO(

935.
Tm
a) [lpu o :? Cosa +¢0S2a +coS3a =

m m i
=C0S— +C0S— +COS— =
6 3 2

m m T T
= cosr + E) +cos@rr + —) +cos@rr + —) =- cosg +

+COSL +CoS = — \/_ 1 0-¢
3 2 2 2

6) Ilpu a = —120° COsO + c0s2a + coS3d =
=c0sl2( + c0s24C +c0s36C° = cos@C°® + 30°) + cos( 80 +

11

+60°) + cos36(° = -sin30° — cos60° + cos36C° = —§—§+1 0.

936.

a) cos0° —a) = cos@0C° -30° —a) = cos@0° - (30° + a)) =

=sin(30° +a);

cosa+1
- >0
sina +1

0) ctg(80° - %) = ctg(90° - 10° - %) = ctg(90° - (10° + %)) =

- tg(10° + 2 ;
_g 2’

B) sin(30°—2a) =sin(90° —60° - 2a) =
= sin(90° - (60° +2a1)) = cos(60°+2at) .

937.

Yttt 74
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IlycTh O — OCTpbIil yroa napajuiesiorpaMma, [3 — Tymnoi yron napan-
Jesiorpamma.

CyMMa OTHOCTOPOHHUX YTJIOB paBHa 180°;

o +B=180%B=180°-a.

CrenoBatenbHo, tgf3 = tg(18C° —a) = —tga = -0,7.

Omegem: —0,7.

938.

[lycTh Of — BHELIHWM YroJl TPEYroJibHUKa, a 3 U Y — OCTpbIe YIJIbI
TpeyronbHUKa. M3BecTHO, UTO CymMMa CMEXHBIX yrioB pasHa 180°, O
=180—a, cnenorarenbHo, tg3=tg(180—a)=—tga=—K.

CyMMa OCTpPBIX YTJIOB TPEYTOJIbHUKA paBHa 90°, mosToMy

1
y=90°—3, cnenoBarenbHo, tgy=tg(90’—[3)=ctgﬁ=—§ .

1
Omegem: —K; —.
k

939.

O603HaYMM CMEXKHbIE YIJbl O 1 B 1 cosd =—g ;

T . .
co0<0, cnenoBaTenbLHO, E <a <T1t. Torna sino>0; sm2a+co§0(:1;

sino= I—Big :i'

moO 5

Tak kak cymma cMeXHbIX yrjioB pasHa 180°,

4
noaromy sinf=sin(180-a)=sino= T

Omeem. — .
5

940.

a+B=Tey.

a) sin(a+f)=sin(rey)=siny.
0) cos(a+B)=cos(ty)=cosy .
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B) Sin2(@+)=sin2(ty)=sin(2r2y)=—sinZ.
r) cos2(a+P)=cos2fty)=cos(2+2y)=cos.

941.
a) tg75=tg(90°—15")=ctgl’, tg15[dtg15fy30°tg45°’tg60°’=

3

3
=10 1&/3=1.

0) ctgl8°=ctg(90-72)=tg72 ctg36=ctg(90-54")=tg54,
(tg72°[6tg72)[(kg54° [Gtg54)=11=1.

942.

a) tg(270°—a)=ctga= i . Ecaum tgo= E , TOT/1a i = E = 13.
tga 5 tga 3 3
6) sin® a+co€ a=1; sirf a=1-co$ a=1-0,8=1-0,64=0,36;
sino=+ \/E:iO,G @01 gerBepty, 3HauuT, SiNO>0), MO3ITOMY
sina=0,6;
sin(180+a)=—sim=-0,6.

) 1+ctg? a ! ctef o ! 1 1-sin?a
B C = ; =— =1= - =
8 sinz a sinz a sinz a
1 1
=) 1=y
- 2" __ 4_3.
Gy L
2 4
Cth(:i\/§ , HO OUIl werBeptu, 3Hauut Ctga<0), mo3TOMY
ctga=—+/3 .

ctg(360—a)=— ctgn= \/5 .

4 25-16 9
r) sin® a+co€ a=1; cog a=1-sirf a=1—(—)*= = —
5 25 25

/ 9 3
cos=+ 25 :ig (oIl uerBepTH, 3HauuT, c0s0<0), MoaTOMY

3
cosa =——.
5
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3
sin(270+a)=—cosi= =

943.
1
a) sin0= 2 n 90°<0<18C, a=180°-30°=150;

3
6) cosa=—g u 180°<a<27C, 0=180°+30°=210;
B) tga=—1 u 90°<0<18C, 0=90°+45°=135’;
r) ctga=—+/3 u 270°<0<36(, 0=360P-30°=33C.

944,
tgl°-tg2°-...-tg88°-tg89°=(tg1°-tg89°)(tg2°-tg88°)-...-

(tg44°-1g46°)tga5°=(tg1°-tg(90°~89°))(tg2°-tg(90°—2°))- ...

-(tg44°-1g(90°-44°))-tg45°=(tg1°-ctgl°)(tg2°-ctg2°)-...-
-(tg44°-ctgd4°)-tg45°=1.

945.
s . 3m
a) (sin(n+or)+cos(§ +cx))2+(cos(2'r—cx)—sm(7 —a))’=

=(—sin—sin)*+(com+com)’=(—2 sirn)’*+(2 cos)’=
=4 sirf a+4 cog a=4(sirf a+cos a)=4.

T T 2 31 2
0) (tg( E—G)—Ctg(z +a)) —(CIQOT+G)+CIQ(7 +a))=
=(ctgor+tgo) *~(ctgn—tgar)*=
=ctgfa+2 ctgn tga+tg® a—ctef a+2 ctgp tga—tg o=
=2[1+211=4.
946.

t(3n ) (31'[ )
— —a)cos(— —a
g 2 2

L
+ cos(@ — —) sin(rea)+
cos@m-a) 2
_ . -ctga Gina | |
+Cos(ta) sin(0—— )= —— +singsin0+cost co=
2 cosa

cosa [sina
=— ——  +sirfa+cosa=— 1+1=0.

sina [tosa
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947.

a) sin160° c0s110+sin250 cos340+tgl10in340=
=sin(180—-20) cos(90+20°)+sin(270-20)
-€c0s(360-20°)+tg(90°+20°) tg(360-20°)=
=sin20(-sin20)+(—c0s20) cos20+ctg2C tg2C¢°=
=— sirf20°~co$20°+1=—1+1=0.

0) tg18° tg288+sin32 sin148-sin302 sin122=
=tgl® tg(270+18°)+sin32 sin(180-32°)—sin(270+
+32° sin(90+32°)=— tg18 ctgl8+sin32 sin32+c0s32
.c0832=-1+sif32°+c032°=—1+1=0.

948.

[Nonb3yemces popmyamu NpUBEAEHUS:

m
cog (T—a) + sin2 (E —a) +cos(t+ a)cos@mn-a)

2 I 3n -
tg2 (o - —)ctg? (- +a
g2(a - )etg* (- +a)
COS O + COS O — COSO COSA  2COS? O — COS?
= = = cog O .
ctg2atg2a 1
. 3T
5) sin’(@ T )C0SRT0) (0 Sq oy costasinda _
tg%@ - Heoda -y cgasin’a cos’ a Bin’ a
2 2
=Cog.
949.

LS . T . s T
a) cos( 3 +0) cosx+5|n(§ +0) S|m:cos(§ +or—0():cos§ =

0) sina sin(@+p)+cosx cos@+p)=cos@+p—a)=coP;

B) cos(36°+a) cos(54+a)—sin(36+a) sin(54+a)=
=cos(36+a+54°+a)=cos(90+2a)=— sinay;

1) sinf cos@+p)—coP sin@+p)=sinB—-a—B)=sin(-a)=-sirm.

950.
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. . 16
sif a+co§ a=1, cos=1 —sim, 3maumr, cos’ a=— 1 (—)—2—5

16 4

co=+ £=i— o a0l wyerBeptn, T.. COM>0, noO3’TOMY
4

cosa =—.
5

a) cod(45°—a)=(cos45 cosi+sind5 sin)’=

-(E cosx+£sma) (\/_E-l—+£ ¥ (\/_ )*=0,98.
2 5 2 5 2056

1
6) cos?(60°+a)=(cos60 cosi—sin6C sim)zz(— coI—

—g sinox)2:(E Eﬁ—ﬁ EE)Z (———— ‘/_

=0,43-0,2
25 2 5 Y 4/_

. . 1 V3 _
B) sin(30°+0)=sin30C° coxn+cos30 sin= > cosi+ 3 sina;

3

1
sin(30°—a)=sin3® cox—c0s30 sim= 3 coso(—? ;

V3, ﬁ14

sirf60°+sin(30°+a) 8in(30—a)= ( )+( D—+—D—)E(J— -

RE 3,3, 4 33 4 3\/__ 3\/5 .
i [ Rl (R A
_75+16- 27

100

951.
a) cos® a+cog(60°+a)+cog(60°—a)=cos a+(cos60 cosi—

=0,64.

_ 1
—sin60 sina)?+(cos60 cosi+sin6C sina)?“cos 0(+(E coT—

3 1 3 1
—£ sinat)?+( = cos+ £ sina)’=cos o+~ coP—
2 2 2 4

2f

3 1
- com Sim+— 2 sir? G+Z cog o+

3
cosx sino+ 2 sinf a=
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3 3 3
=— co$ a+— sirf a=— (cog a+sirf a)=§ ;
2 2 2 2

5 sin(a + B)sin(a - B) _
sina + sinf3
_ (sina cosp + cosa sin B)(sina cosB —cosa sin B) _
- sina +sin 3 -

_sin? acos? B—cos? asin’ B _sina(1-sin® B) —cosasin® B _
sina +sinf3 sina +sin

_sina -sinasin®’ B-cosasin’ B _
sina +sin

_sin®a -sin® B(sin*a +cos’ B) _

- sina +sin 3 -

_ (sina —sinB)(sina +sin () —sino—sir:
sina +sinB '

B) sin’(120°+a)=sirf(90°+30°+a)=cos(30°+a)=(cos30 cosi—

3 1 3 243
—sin30 Bincx)2=(£ co—— sinn)’= — co a—i cosx [Sina+
2 2 4 4
1
> sirf a; sirf(120°—a) sirf(90°+30°—a)=co<(30°-a)=

3 1 3
=(cos30 cosi+sin3C sim()Z:(g cosi+ sina)’= 2 cosa+

24/3 1
V3 cosx sino(+zsin2 a;

+

243 1 3
sirfa+— co$ a—i cos sino+ — sirf o+ — cos o+
4 4 4 4

+2\/§

1 3 3
cosx sino+ — sir? o=— sin? a+ — cos o=
4 2 2
:g(sinza +cosza) :§_
2 2

cos(@ +B)cos@ -B) _
: cosa - sinf -

51



_ (cosa cosP - sina sinB)(cosa cosp + sina sinf3

cosa - sinf
_cogacoxB-sinzasin2fB  cosa(l-sin® B)-sinasin’ B _
cosa —sinf3 cosa —-sinf3

_cosa—-cogasin’B-sin‘asin’p _

cosa —sinf3
_cosa —sin? B(cos a +sin®a) _Cog a —sin2B
cosa —sinf cosa - sinf
cosa —sin B)(cosx +sin .
= AX _ A) =cosu+sinB.
cosa —sin 3

952.

1) sirf a+cos a=1; sirf a=1-cod a;

. 3, 25-9 16 _ 16 4
sinf a=1—(=)’=———="—; sin=# .| — =t —
5 25 25 25

. . 4
(aI yerBepty, 3HauuT, sina>0), noatomy Sina = 5 ;

2) sirf B+cog B=1; sirf B=1-co3f;

. 7 , 625-49 576 576 24
sif p=1—(— )= ———=——; sinB=#, | — =+ —
25 625 625 5

. . 4
(BOI uetBepTH, 3HauuT, sinf>0), nostomy Sinf =—;

25
3t _4[5_4_tB_24E25_25_
ety P g 7
tga + tgp
4 tge+P)=—--;
1- tgatgP
4 24
. 377 _ 10021 4 A
o = = = =1
g 4024 2175 3 3

37
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1) sirf a+cos a=1; cod a=1-sirf a;
289-64 225

8
cog a=1—(—)*= =—;
17 289 289

co=t,|—— =t— (a[lIl uerBepTu, cnemoBarenbHo, cos0<0),
289 17

15
MO3TOMYy COSO = ——

17’
2 toa- 8_( 1587 8
Ot Tas 15
g -t 1
g— - tga -
n 705 7
g )= 4 _ 15 _ _

8 1523 23’
1+thtga 1+1EE

954.

a) 1979 9%B _ (tga +tgB)(tga ~tgB) _
1-tg2atg?B (1+tgatgB)(L—-tgatgB)
_tga +tgB _tga - tgB A
T1- tgatgB D1+ tgatgP =t@+ptga—p);

T
T g 4 tga 1-tga
6) tga tg(——o)=tga 3 =tgad =
4 1+ tga
1+1tg 2 tga

1 Dl—tgo{ _ 1-tga
ctga 1+tga ctga +1
[o ¢opmyiie TaHreHca CyMMbl:

i
tg— + tga 1+ tga

1-tga

te( = +ar)=
B) g(z 0()—1 tnt
- tg—tga
949

o fga+tgB  tga —tgB _ (tga + tgB)(1- tgatgl)
tg(a+p) tg(a-p) tga + tgB
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, (tga — tgB)(1 + tgatgp) _
tga — tgp
_ (tg’a —tg®B)(L-tgatgp) + (tg°a ~tg*B)(1+tgatgB) _
(to’a ~tg*B)
_’a-tg°p2 _,
tg’a —tg°p

955.
tg45° + tga 1+ tga
a) tg(d5+a)= o> 94 2T,
1-tg45°tga  1- tga
1+tgo=a(l-tgn); 1+tgo=0—a tga; a tgu+tga=a—1; tgr(a+1)=a-1
a-1
a+1’

tga=

1
0) ctg(45+a)= 5 ;
ctg45°ctga -1 ctga -1 1
tga +tg45° ctga +1 o
ctga+1=a(ctga—1); ctgp+1=a ctgo—q;

ctg(45+a)=

a+1l
o ctga—ctgu=1+a; ctga(a—1)=a+1 0 Ctgx:n.

956.

L1045 -t 1o tgo
1+19(45° -a) _ 1+tg45°tga _~ 1+tga _
1—tg(45°—cx)_1_ tg45° - tga _1_1—tgq_

1+ tg45° - tga 1+ tga
2(1+tga) 2 1

= = :—:Ctg};
(1+tga)(2tga) 2tga tga

ctg45°ctga +1 | 4 Clga +1

1+ctg(45° -a) 1+

ctg45° —ctga = crga-1 =
tg(45° +a) -1  tg45 + tga . I+iga |
1-tg45°tga 1-1ga
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_(ctga—1+ctga+1)(1-tga) _ 2ctga(1-tga) _
" (ctga-1)(1+1g0 -1+1ga)  (ctga -tga 2
_ ctga (1-tga) - c1ga 1-zga

(ctga —-Dtga 1-1ga

1o ¢opmyrnam cHHYCOB, KOCHHYCOB, TAHTEHCOB CYMMBI M PA3HOCTH:

=crgd ;

B) tg( 17: +a) tg(;—a)+sin(7_61 +o()+sin(7_6T —0)=

TT TT
(tg— +tga)(tg— —tga) m
= 4 4 +sin cozi+cos sina+

1-t nt o)(1+t T[t o)
949 949

L mw . 1+ tga)(1- tga 1
+sm€ CO—COS— S|nu=( ga)( 9 )+—

cosi+
6 1-tgo)d+tga) 2

1
+— co=1+— cosu+— cos=1+co%r.
2 2 2

t T[+ ) ct (T[+ )+cos(n )+cos(T[+ )=
F)Cg(40( 9(;, +a 3 ° 3 )=

m m
(ctg—ctga +1)(ctg —ctga —1) T T
= 4 4 +Ccos— coso(+sin§ sino+

(ctga —ctg ;)(ctg£[+ ctga)

i ST teo +1)(ctea-1) 1
+cos§ cogI-sin— sino= (ciga+)(ciga-l) | =

cosu+
(ctga-D(1+ctga) 2

1
+— co=1+— cosu+— co=1+coW.
2 2 2

957.
Pazgenum unciuTenb 1 3HAMeHaTellb Ha COA [GOP3
a) Sin(@ +B) _ sina cosf +cosasinf _
sin(a —B) sinacosfB -cosasinf
sina cosp  cosa sinf3
— cosa cospB " €OS0 CoSB = tgor + g
sinacosp  cosasinB  tgo —tgB
cosao cosp  cosa cosP

Paznennm uncutens U 3HaMeHaTeNb Ha SinaGo$

55



cos(@ + ) _cosacosP -sinasinf
cos@ —B) " cosa cosP + sinasinf -
cosa cosp  sinasinf3
sinacosp  sino cosp _ Ctga — ctgp

sina cosP . sinasinB  ctga + ctgB
sinacosB  sina cosP

958.

Paznenum ynciurens 1 3HaMeHareb Ha SinaSinB
cos(@ + cosa cosf3 — sina sin
1) cigaep)= oo TP)  COSA OB~ Snasinf _
sin(a +B) sina cosP + cosa sin
cosacosB sinasinf  cosa _cosP
sinasinB sinasinB _ sina  sinp _Ctga [etgB -1

cosa cosf3 N cosa sinf3 cosp N cosa ctgB + ctga
sinasinf  sinasinf sinf3  sina

cos(@ - B) cosacosP +sinasinf
2) ctgO—B)=— =— — =

sin(a —B) sinacosP — cosa sinP
cosa cosP N sinasinf cosa _cosB

+
sinasinB  sinasinB _ sina sinp ~ _ ctga [CtgB +1
cosa cosp cosasin3  cosB cosa ctgB - ctga

sinasinf  sinasinf3 sinB  sina

959.
1) sirf a+cos a=1; cod a=1-sirf a; cos a=1 —

(0,142 )%=0,98; cos=+ /0,98 =0,7+/2
Tak xak 0—ocTpsIi, TO cos0>0, mosTOoMy cosa=0,7+/2

2) sirf B+co€ B=1; co$ p=1-sirf B; cos p=

=1-(0,6¥=0,64; cog=+,/0,64 =+0,8

Tak kak B—octpslit, To cosf3>0, noaromy cosa=0,8

3) sin+p)=sina coP—cost sinB=

2

=0,14/2 [0,8+0,70,6=(0,8+0,42)/2 =~ .

2
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CrenoBatenbHo, 0+p3=45°,

960.
5,3
tga+tgB _ 11 8 :73[88=1
I-teatgp |5 3 88073 '
118

CrenogartenbHo, 0+3=45 (a u [} — ocTpsie).

tg(a+p)=

961.
4 25 25
wotiep_ 3 3 _ 3
tg(a+B)= STt E
1 - tgatgf 1-%g 1-°° _*
3 3

T T 31
al(o; E)’ BO(o; E); a+B0(0; n). CnenoBarenbHO, O(+[3:7 .

962.
sing
a) sino=2sin cosX =2 2 co2 % = zgﬁ#:
2 a 2 2 1
COS— —
2 cos’ —
2
a
2ta —
_ 92 2 e
1+tg22 1+(-3)?
2
o o o l_tgz OL
6) com=cos’ ——sin® — =cos’ —(1-tg? =) = —2;
2 2 2 1+tg? %
2
_(_\2
Cog:ﬁ: —078;
1+(-3)°
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B) tga= JlgaE———=—= 0,75;
1-tg? I=(= 8
a
1- ng (2
r) ctgg — = 2; ga:12(33) —%—1;
g0 g, =3)

963.
cosd=1-2sif2a=1-8sirfacosa=1-8sirfa(1-sirfa);

1- f _4-243 _2-43

4 2

sirfa=(

cosd=1 8(1—i)(i)_1—2\/§(2—\/§):1—4\/§+6:

=7-43.

964.

a) sin31=sin(2+a)=sin2a cos+cosx sini=sino(coga—
—sirfa)+cosu(2sin cost)=sin cos a—sirfa+2simGosa=
=3sim coga—sirfa=3simi(1-sirfa)—sirfa=3sim—4sira;

6) cos30=cos(21+a)=cos coB—sinr sin=co(cosa—
—sirfa)—sin(2sin cost)=cosa—cosx sirfa—2sirfados=
=cosa-3sirfa com=coso—3(1-codn)Gon=coSo—3cosi+
+3cosa=4cosa—3cow;

sin3a  cos3ay  Sin3a cosa — cos3a sina

sina  cosa sina cosa
sin(3a - a) sin2a 2sina cosa

sinocosa  sino coso  Ssina cosa

. a0+30 . 30 -a
2sin sin

€OoS0 — cos3a 2 2 sina
r) — - = = =tga.
sina + sina . a+3a coca -30 cosa
2 T2
965.

a) sindi=2sinx cosd=22simGosx[{(coga—sirfa)=
58



=4sim coSa—4sirfa cost.

6) cosda=1-2sif20=1-8sirfacosa=1-8(1-co&)cosa=
=8codo—8cosa+1.

966.

3

a) 4sin18 cos153(cos15°sirf15°)=2 sin30 cos302sin60’:7 :

6) 4sin® 75° cog 75°—(sirf75°—cog 75°)’=(28in75 cos75)*—
—(sirf75°—cog75°)%=sirf(2[75°)—co$(2715°)=—cos(2-2 - 9=

1
= cosSOOz—cosSO:—E ;

B) 1-6sin’ —C0§— 1——(251n£cos—)
12 12

12
:1—§sin21[=1—§[-ll—=§;
2 6 2 4 8

T T
r) sin — cod 1% _sirt % cos . = (Zsm cos ).
16 16 16 16 2 16 16

967.

a’+b?=(sino+cos)?+(cosx — sirm)?=
=sirfa+2sin cos+cosa+cosa —
—2sir cou+sirfa=2sirfa+2coga=(sirfa+coga)=2.

968.
o

1) codx+sinx=1; sirffx=1—-co3x; sirfx=1— (1

4—2f_£

4 2

1
2) cosX=cogx—sirfX; COSX=

_‘/52\@_
)2—

2
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_4-2/3 3 _a-

443
2 —7— 4\/_ :1—\/5 ,  CIeAOBAaTE/bHO,  PAaBEHCTBO

COSX=2COX BEpHO.

969.
sin4a B 2sin2a cos2a B

sina sina
4sina cosa (cos a —sinz a)

sina
=4cosi(cosa—(1-coda))=4com(2cosa—1).

1
Ecnu coso=——,
4

1 1, 2 1 7
T0 4coso((2cos?0(—1):4c(1-Z )(2[(]-Z ) _1):_(E —1):—8 +1:§ .

970.

T . Tt .
a) cos@r—ctg(z +a)—sinX ctg(z +a)=cogo—sirfo—

T LT, T L TU
COS — cosl -sin — sin@ COS— oI — sin— sina
-4 4 — 2sim cosud 4 =

T IR T
cosasin —+cos—sin o SIN— COoX + cOosS—SsIna
4 4 4 4

\/25 [tosxr —sina EI\/?E

V2 J2

> [tosx +sina O—

/2

—— [Cosx —sina
~2sin cosi -2 =

12

> [tosx +sina -—

=cogo—sirfo—

Nﬁh\)

NS

cosa —sina Y .
— (cosa +sm0() —1-2sinacosa =
cos O +sin

cosa —sind . . .
=—_E(cos2 o +2sina cosa +sin’ O(—1—2s1n0(coso():0
cosa +sind

Tt Tt
CrenoBarteibHO, cos20 —Ctg(z +0)=sinZ2n Ctg(z +0);
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2tga

6 +tg2a 0§0(—— + _
)(1 tga gaa)ie a (1+tga 1—tgzcx
l —
. (coda—1)= 2(1-tga) + 2tgcx coda- )_ 0
2 1-tg%a 2" 1—1g’a
1, 2cos2a -1 2costa -sin2a —cos?a
- (codo—2 )= = -
2" 1-tg2a 1-tg2a
cog o —sinz o _ (COS a —sin2 a) [Cog a
—— = _ =cogq;
1- sinz a (cog a —sinz a)
cog a
)@ 1(3+1 23|r°12[3)——(4 8sifp cogp)=1-

—25ircho§B:(S|rFB+co§B) ZSlr?Bco§B—sm B+
+2sirfBcosP+codp-2sirfBcosP=sir'B+cosp.

971.

1 1 1 ctga -1- ctga 2ctga
)1+ctga 1- ctgo( 1- ctg2a 1—cthO(
-2

_ tga _ 2 tgfa-1_ 2tga _
_1_ 12- © tgn | tg2a 1-tg2d
tg o
sin2 a
5) 1-tg%a _ _m:cosza—sinza_co§a+sinza:
l+tg?a  sin?a cofa coda
cog o

_ (coga -sinza)coga
cog a [{cog? a +sin2 a) -
_coga-sinza
T

=Ccos2r

sin2(45°+a) _
192 (45° +a) -1 _ cod(45° +a)
tg2(45° +a) +1 sin(45° +q) .\

co§(45°+a)
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sin(45 +a) - cos (45 +a)
cos* (45 +a) _
Sin?(45 +qa) +cof (45 +a)
cos (45 +a)
_ (sin®(45° +a) - cos* (45° +a)) cos (45° +a) _
© (sin?(45° +a) + co(45° +a)) coL (45° +a)
—c0s(90°+A)=sin2.
r) (tg20-2tgn) [{ctga—tga)=
2tga

~(Tgrg 2199 )etga—tga)=
- tg2a
_ (2tga - 2tga + 2tga) [{ctga —tga)
- 1-tg2a B
_ 2tgéa [etga - 2tg4a  2tg2a — 2tg*a
- 1-1tg2a - 1-1tg2a -
2tg2a (1 - tg2a
_2tgta(l-tg%a) =2td’ a.
1-tg2a
tga sina 1

tg20 —tgo  cosa  sin2a  sina

cos2a  cosa

1
_sina O 1 _
cosa Sin2a cosa —sina cos2a
cos2a [tosa
sina cos o cos2a sin o [dos2a
= O- - = - =cos2a;
cosa sin 20 cosO —sin o cos 2a sina

e) 1) Paccmotpum

sina cosa _ . cos’a-sin’a _

tga —ctgp= - -2 -
cosa sina 2sina cosa
=-2 C?S 2a =-2ctg2a
sin2a

2) PaccmoTtpum
tgo—ctgo+2tg2atdctgda=—2ctg2o+2tg2a+4ctgdo=
=2(tg2o0—ctg2a)+4ctgda=2(-2ctgda)+4ctgda=0;
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CrnenoBarenbHo, tgat+2tg2at+4ctgdo=ctga.

972.
[Momb3yeMest opMydaMu CyMMBI U Pa3sHOCTH CHHYCOB W KOCHHY-
COB:

Ca+p a-p Ca+p
sinc>(+sinB_2$In 2 T My
cosa + Cosp a+Bp o-B - a+B

2cos cos cos
2 2 2
a+f
=t
9 2
a+p . a-p J+B
5 sina -sinf _ 2¢os A
cosa —cosf —2s|na Bsina;B Slna B
1 a+p
=—C .
975
. T T T
sina +cosa _ sina +s|n(E—a) _ 23|nzcos©r _Z) _
COSO —COSU i, —sin(E -a) 2co£sin(a —E)
2 4 4
te(0——)
=ctg(0——).
S
973.

ITo ¢popmynaM cyMMbl KOCUHYCOB U CUHYCOB:

1
cos2a-+cosSatcosa=cos2a+2cos3a-cos20=2cos20 > +cos3a)=

=2co0s2a(cos I +cos3a)=4cos2acos( AL E a)cos( n —2 a);
3 6 2 6 2

1
sinatsin2o+sin3o=sin2a+2sin2acoso=2sin2o( 3 +cosa)=

=2sin2a(cos I +cosa)=4sin2acos( ma )Cos(E _g ).
3 6 2 6 2
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974.

19° +371° 19° -371°

a) sin19+sin25+sin31°=2sin > coS +sin25=

1
=2sin25 cose6°)+sin25:25in25(cos6°+E )=

_ ) 6° + 60° 6° - 60°
=2sin25 (cos6+cos60)=2 sin25[2 cos > [dos =

=4 sin25 c0s33 cos(-27°)=4sin25c0s33cos27.

16° + 24 16° - 24°

0) sinl6°+sin24+sind=2sin 5 coS +sin40=

=2sin20 cos4+2sin20 cos20=2sin20(cos4+co0s20)=

) 4° + 20° 4° - 20° .
=2sin2C[2cos 2 CcoS 2 =4sin20 cos12[d0s8.

975.
osi 22° +§° 022°—8°
a) sin22 +sing _ <" 2 cos 2 _
sin3C@ 30 30
2sin cOS——

_ 2sin15°cos7° _ cos7°
" 2sinl5°cosl5®  cosl5e’

sin12°—-sin2° _ 2sin5°cos7° _ cos’/° _cos7°
cos70°—cos80°  2sin75°FEin5°  cos(90° —75°) sinl5°

osi 20" -50° i 20° +50°
5) €0s20° - cos50° _ sin 2 n 2 _

co0s31° +sinll° 2sin59” +sinl1?

_ 2sin(—-15°)sin35° _ sin15° |
2sin 35°cos 24° cos24°’
sin80-sin70 _ 2sin5°cos75® _ cos7%” _ sinl%

sin29-sin19  2sin5°cos24°  cos24°  cos24°

976.
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a)

'(n+ )+ '(1T )
SIn(— + A SIN(— —d
4 4

T T
sm(Z +a) - sm(Z -a)

. IT T . . IT T .
SII’IZCOSG +co&4sma +SInZCOSCY —COSZSIHG

. TT T . i T .
SII’]ZCOSG +COSZSII’ICY —smzcosa +co&4sma

. T
2sin—cosa
=4 =ctga
. T
2sina cos—
4
. . Y
cos(a + lT) —sin(a - E) —2sinasin 3 -
0) 3 3 :—ﬂ=—tg§tgo¢ :—\/gtgcx

cos(a +g) +cos(a —g) 2cosacos —
977.

i b b
a) sir+co—sin@ —g)+cos(1—€)=(sim—sin(a—g))+(cosx+

m T
ata-— a-a+—

+cos©(—E)):2c0° 6 sin 6,
6 ) 2

T m
a+a-— a-a+—
+2Cc0s > 6cos 6 -

2
T T
=2c0 cx—— sin— +2co 0(—— —=
S ) D S )cos12
m
=2coq 0 -— — —)=2cos@y —— S|n—+sm -—)) =
S« )(s1n 5 Feos )= (of )Eﬂ 12 (2 12))

T T T T L
=2 o——)2sin— — ——) = 2cosfi—— ) 2sin— cos(— )=
cos( 12) sm4cos( 4) (ot 12) 7 ( 6)

2 45

n
:Zcos(a— )EZE-I—E-I— 6003@(—5);
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5 s i T[+ N T[+ _ n,
)cos(g—a)—cos(g—cx)—cos(g a) cos(g cx)—(cos(g a)—

—cos(g —a))—(cos(g +0()—cos(g —a))=

m m m

—+a+——-a —+a-—+a
=2sin 6 sin +

2

T T T

—+a+—-a —+a-—+a n n
+2sin 3 3 sin 3 3 =2sin— sino+2sin— sino=

2 2 6 3

=—sim++/3 sino(=sino((\/§—1).

978.

cos@+p) cos@—B)=(cosx coP—sim sinB)cox coP+sina sinB)=
=coga cosp-sirfa sirfp=cosa(1-sirfB)—sirfB{l—coda)=
=cosa—sirf cosa—sirfB+cosalSirtB=cosa—sir’p.

980.

1+cosa + cos2a +cos30 _ (1+cos20)+(cos3a +cosa) _

2cog2 a +cosa -1 l+cos20 +cosa—1 -
3a+a 3a-a
_ (1+cos2a) +2cos 2 cos 2 _ 2cos? o +2¢os 20 cos _
1+cos2a +cosa -1 cos 20 +cosd
_ 2cos a(cos o +cos 20) = 2CO9I.
cos O +cos 20

981.

Cosa — 2€0s20 +cos30 _ (cos30 +cosa)+2cos2a
sina + 2sin2a + sin3a (sin3a +sin o) +2sin 2a
a+a 3o0-a

>

_2C05 5 oS +2cosa _ 2c0S20 €OSA + 2C0S2a
Zsinsa;asingaz_a +2sing 2sin2a sina + 2sin2a

2cos2a(cosa +1) _
2sin2a(cosa +1) -
_ 2cos2a
~ 2sin2a

66
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sin40 +2cos30 —sin20 _ (Sin4a —sin2a) + 2cos3a _
cosd4a—2sin3a-cos2a  (cosda — cos3a) — 2sin3a

da +2a . 4o -2a
5 sin 2 +2C0330_ 2 cos3sina +2cos3a

2c0s

_ZSin4a+2a sin4a+a —2sin3g ~2sin3asina-2sin3a
_ 2cos3a(sina +1)  cos3a
- 2sin3a(sina +1) ~ sin3a
=— ctg3a.
982.

cos 0 —cos 30 +cosS50 —cos7a _

sin 0 +sin 3a +sin 5a +sin 7a
_(cos5a+cosa)—(cos7a+cos3a) _
~ (sin50 +sina)+(sin 70 +sin30)

50 +a SSa—a _ e7a+3acos7a—3a

2cos co 2c0s
— 2 2 2 2 —
. b5a+a  Sa-a . la+30  Ta-3a
2sin CcOoS +2sin CcOoS
2 2 2 2

_2cos30cos2a—2cos S0 cos2a _ 2cos20(cos3a —cosSa) _
2sin3a cos2a +2sin5a cos2a 2 cos2a(sin 3a +sin 5a)

_cos3a —cos5a _ N sindasin(-a) _ sina
sin 30 +sin Sa 2sinda cos(—a) cosa

=1ga

COsa — cos2a — cos4a + cosSa
sina —sin2a —sin4a + sin5a
_(cos5a +cosa)—(cos4a +cos2a) _

(sin 50 +sin ) — (sin 4a +sin 2a)
50 +a 50 -a 4a + 20 4a - 20
cos -2cos cos

2cos 2co
- 2 2 2 2 -
. 5o +a 50 -a . 4da +2a da - 2a
2sin cos —-2sin coSs
2 2 2 2
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_2cos30cos20—2cos3acosa _ 2cos3a(cos2a —cos) _
2sin30 cos2a-2sin3acosa  2sin3a(cos2a —cosq)

cos3a
=— =ctgx
sin3a
983.
+ -_—
sinA+sinB+sinC=sinA+sinB+sin(n—A—B)=2sin A*B COSAZ—B +
. A+B A+B . A+B A-B A+B
+2sin coS =2sin (cos +C0S )=
2 2 2 2
. -C A B C A B
=2sin

-2C0S— cos; =4C0S— COS— COS— .
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