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- KOHTPOJIbHASI PABOTA M 1
Bapuaur 1

La)2(1 -x)25x—(3x+2);2-2x>5x-3x-2; -2x - Sx +3x >-2-2;
4x>-4.x<1;

Omeem. x € (—o; 1]

6)3x’+5x-8>0;3x>+5x-8=0; D=52-4.3.(-8) =25+ 96 = 121;

JD =11:x,= —56—11=_§;x2= S+l

3 6
3x2+5x~8=3(x—l)(x+—8—)20 N
3 S 8/3 X
Omeem. x € (—o0; 1] [8/3;+0)
2 —— . .
B)x +3x<0;0113:x;62;i¥—+——9—2<0 \_9 0/} g
X - X -

Omeem. x € (—0;-9) U (0;2)

2.—5<4.—73x52;-—35<4—3x5 14;-35-4<-3x< 14—4;—39<—3x510;

-10/3 <x<39/3;-10/3 <x < ]3;—3';'Sx <13; = Xpin =3, Xpnax = 12.

Ongent Xpin = =3, Xmax = 12.

2 — —
3. f()=Jx-——; om: 22285,
x=2 x=2
- -+ =+
GG 50, xe[-2,2)U[4). ——o—e—»
x-2 ‘ -2 2 4 x
4. Ilyctb ¢, — BpeMs, KOTOPOE MAET AAUHHK CO CKOPOCTBIO 4 KM/, f) —

BpEM#, KOTOPOE Ja4HHUK HIET CO CKOPOCTHIO 4 + 2 = 6 KkM/4, Torxaa.
4tl+6'f2=10. f1=2—12 . t2=l.
tl+t2=2 ’ 8—4t2+612=10, ’]=1’

TOr@ HCKOMOE PacCTOAHUE PaBHO -4 =1-4 =4 (xm),

Omeem: He Gonee 4 kM.
Bapuant 2

La)Ix+3>5(x-4)+1;7Tx+3>5x-20+ 1, Tx = 5x>-3-20+1;
2x>-22; x> -11.

Omeem: x € (—11;+w)

6) 2x>+ 13x—7>0; 2x>+ 13x - 7=0.
D=13"-4.2.(-7)=169+56=225; JD =15

_-13-15 _ -13+15 1

NIy TR T Ty




(2x’+13x~7)=2(x+7)(x--2'-J>o. TN L

Omeem: x € (-0;-7) LU (%,M) .

2 =~ A v,
B) = +;"<o; X+ 7) o, oM #3. > SR
x- x-
Omeem: x € (—0; =7) U (0; 3).
4-5x : ’
2.-1< <1;6<4-5x<6;6-4<-5x<6-4;,-10<-5x<2;

-2<5x<10; -——:—<x52;xmin=0,xm=2.
Omeem: Xpin=0, Xmax= 2.

2 .

X +5x+4>0. (x+l)(x+4)20

x+5 X+5
-+ - o+

%€ (-5; 4] U [-1; +o), e

4
3. f(x)= ;—;;-&x; 0o43:

4. Ilycts t; — BpeMs, 3a kotopoe Oyaer paGoTarh Y4eHHMK, f, — MacTep,
roraa:

4+t =60 . tl-—460—t2 . t =20
21, +36, =140 [120-2¢ +3, =140 |4 =40’
TOr/Ia MCKOMO€ YHCIIO eTanei £ -2=40.2=80
Omaeem: He Gonee 80 meraneit.
Bapuant 3

1.a)4x+1<43-3(7+x); 4x + 1 <43 -21-3x; 4x+3xs43-21-1,
Tx<21;x<3.

Omeem: x € (—o; 3]

6) 2%+ 5x— 18 <0; %%+ 5x~ 18 =0. D=52 -4 2(-18) =25 + 144 = 169"

JD - l3;xl=_5;l3=—2;x2=-5+13=2;

2 4
2%+ 5x — l8,=2(x—2)(x+%) <0. +-9/2 2 : ¥
) A
Omegem: x € [—-i; 2]-
2
6x x(x—6 = -
B) >0;,03:x#1; (—l)>0; o 1 6 - ¢

Omeem. x € (0; 1)V (6; +).



2.-3<

5":7<2; —12-7<5x<8-7;-19<5x<1, -?o«%,

4 1
—3—5- <x< -5~  Xmin = -3, Xmax = 0

Omeent. Xmin=-3, Xmax= 0.

3. f(x)= 5x 3;0113: x*—3x+5x 320,x+2x 320’
x-3 . x-3 x-3
x+3H(x-1) . . . ;0—:4———o:—>
_.x__3__20,xe[-—3,l]u(3,+oo). - : o—
4. TTycTh x — KOJHUYECTBO ABYXMECTHBEIX HOMEPOB, Y — TPEXMECTHLIX HOME-
poB, Toraa:
J2x+3y=48_ x=18-y y=12
x+y=18 36-2y+3y=48"

Omeem. ne 6Gonee 6 HOMEPOB.
Bapuant 4

La)S(x+1)-x>2x+13;5x+5- x>2x+l3 Sx—-x-2x>13-3,
2x>8;x>4.
Omeem: x € (4; +o0)

6) 55’ - 11x+6>0; 55 — 11x+ 6 = 0; ~ .

D=117-4-5-6=121-120=1; i o5 x
_11+1 6 11-1 ' 6

‘/—D——l == = =];5x2_11+6=5 _l( __)>o;
10 5™ 10 G-Bix-3)2

Omeem: x € (—0; 1jU [g, +oo).

2

x“+10x . _ x(x+10) ~N A\,

B) _5 <0,OH3.X¢5,—x_—S—<0. T 0 s g

Omeem: x € (—wo; —10) U (0; 5):

2.2< 3 . 0<Br 4 1<15-10-1<8x<15- 1;~11 <8x< 14
1 14 3

——<x<—; -1=<x<l
8 8
Omeem: Xmin=—1, Xpax= 1.

2 2
3. f(x)= ’2(x+6) x; OI3: 2x+12-x —XZO; x —.x—12S0
x+1 x+1 x+1

(x—4Xx+3) TNt N

<0:xe(—0;-3] U(-1;4). "
x+1

3
z;xminz_]’ Xmax = 1




4. ITycTh X ~~ KOJIMIECTBO MCHBILMX SIHUKOB, Y — GOJLUINX, TOTIA.
{3x¥5y=100‘ x=24-y [y=14
|x+y=24 {72—3y+5y=100’ {x=10 '

Omeem: He 6onee 10 MEHBIIUX ALIMKOB,

KOHTPOJILHASI PABOTA Ne 2

Bapuant 1
L xy=12 - xy=12 o x(8—x)=12;
x+y=8 y=8-x y=8-x
x(8-x)=12;8x-x*=12;x*-8x + 12=0;
D=8"-4.12=16; VD = 4x,—8—21—2 xz—i“;i—s;

=8-2=6;),=8-6=2,
Omeem (2; 6); (6; 2)

» x2—2y2=14© x2+2y% - x - (-2y?) =18-14
|2 +2)2 =18 2422 +x2 -2 =18+14

4y? = 2.1 =+1
= y =4 =S Y = {y 5
2x?=32  |xP=16  |x=i4
x,=4,y|=l; x2=—4,y2=—l;

x3=4,)’3=—1; X4=—4,y4= 1.
Omeem: (4; 1), (4;-1), (4;-1), (-4;1). ~

y 2, .2 2, .2 _
3. {5ty —16@ x+y7=16 OKPYXHOCTb C LIEHTPOM B
ra x-y=4 y=x-4

touke (0;0) u pazmycom V16 6 =4, mpsMasi, npoxommas 4yepes
Toukn (4; 0) u (0; —4).
Omeem: (4; 0), (0; 4)

4. xy = 10x + y — aaHHOe ABY3Ha4HOE YHCJIO, Tae X — nepsas uudpa; y —

Bropas imdpa; )—;= 10y + x — u4uKcAo, NOMYYECHHOE W3 AAHHOrO MepeMeHol

mudp Mecramu.
Ilo ycnoBuio 33024y 3anuImeM CHCTEMY:

x+y=10 . - y=10-x

10y +x)-36=10x+y 10y+x-36-10x~y= 0

- y=10-x - y=10-x - y=10-x - y=10-x o
9y -9x=36 y—-x=4 y=4+x 0=10-4-x-x -

y=10-x _ [y=10-3=7
(4
@{2x=6 {x=3



Taxum o6paszom, x = 3.y =" u 3azaHHOe Y1CIO €cTh 37
Omeem 37

5 sz +y*=3 - OKPYXHOCTS ¢ 1ieHTpoM B Touke (0, 0) n panuycom ND ,

y= x*+a - napaGona ¢ BepmuHOMN B TouKe (0; a).

ae (\/3 ,\/5) -2 peieHus;

Hrak npu {a= V3-1 pelleHHe; Omeem. a) a= J3; 6) a= -3
a=-3-3 peleHuS.

Bapuanr 2
r = — = — _ = -
. xy=-2 - xy =-2 - x(1-x)=-2
1x+y=l y=1-x y=1l-x

M1-x)=-2,x-x*=-2,x*-x-2=0;D=1>-4 -(-2)=1+8=9;

VD =3;x,= i;’ =—l;x,= ‘;’=2;y1=l—(~l’)=2;y2=l—2=—1
Omeem (-1, 2), (2;-1). .
) x2 =3y =22 x2 43y —x2 —(-3y?)=28-22 -

x2+3y? =28 x2+3y*+x2 =3y =22+28

6% =6 2.1 =#]
<~ Y = Y Ll {y N
2x2 =50 xt=25 x=15

X1:5aJ’1= ]a x2=_53y2="’3
X3=3,y3=-1, X4=-5,y,= 1.
Omeem (5; 1)5 ("5; _])’ (53 _1)3 ("‘53 1)'

_x2+y2=1 x2+y2=1
3. o OKPYXHOCTb C LEHTPOM B
x-y=1 y=x-1

touke (0; 0) u panuycom V= 1, npsmas, mpoxoaxwas uepes
touku (0; —1) u (1; 0)
Omeem (0; 1), (1, 0).

4. xy = 10x + y — /1aHHOE ABY3HAYHOC YHCIO, TAE X — nepsast uudpa, y — BTo-

pas, yx =10y + X — 4HCIIO, NOJYYEHHOE U3 JaHHOTO NepeMEHOI 1P MeCTaMH.

U3 ycnosuii 3anaum 3anuieM cucTeMy



(]0)c+y)--3_4

10y +x - 10x+y-3=40y +4x - 6x-39y=3
(10x+y)—7=,8 10x+y~-7=8x+8y 2x-Ty=17

X+y

“2eHly=-1  [2eH3p2x-Ty=-147 6y=6 y=1

2x~Ty=17 2=T+Ty x=l’2‘i7l < x=“27 L
Taxum o6pasoM, x = 7, y = 1, u 3aganHoe 4ucno ectsb 71. Uneno, 3anucaHuoe

TEMH k¢ unudpaMu, Ho B 06paTHOM nopsake, ecthb 17.
Omeem: 71; 17.

2
+x“+2=0 _
5. {y x : ‘

x2+y2=m

X+ .V2 =M — OKPY)KHOCTb C LICHTPOM B TOYKE (0, 0) u paauycom Jm R
y=-2- x2 - napa6ona ¢ sepumHo# (0;— 2), e BETBM HanpaBleHbl BHU3

a) npu m =4 ; 6) HET TakUX m .

BapuaHT3
=-2 +3)=-2 ‘

1. {“y o {x(x =2 3 =2 2= 0;

x+3=y x+3=y .
D=32_4.2=9_8=l; ‘J—5=I,XI= .—_35__!..—.:_2;)»2: —3+l :__l, '
‘y1=—2 +3=1y;=-1+3=2, Omeem: (-2; 1), (-1; 2).
) 2x2wy2_=—1 - 2% - Y2 +2x% + y? ==1+17 o

252 +y2 =17 22+ y? - 22~ (=yH) =17 - (-1)

4x2 =16 x2=4 {x=:t2
o o &

2y? =18 y2=9 y=13
=2, =3 T =2, y,=-3;
X3=2, y3=—3; X4'=—2,y4=3.

Omeem: (2; 3), (=2; -3), (2; -3), (-2; 3).
2 2 _ 2 2 _
3. ayt=9 [ty =9 OKPYXHOCTb  C
x—y=3 y=x-3
neHtpoM B Touke (0; 0) n paguycom J9=3; npsMas, nNpoxo-
asmas gepes toukd (0; =3) u (3; 0).
Omsgem: (0; -3), (3; 0).
4. xy= 10x + y — naHHoe JBY3Ha4YHOE 4UCNO, IJE X —

nepsas uudpa, y — Bropas.
H3 ycnoBuii 3a1aum 3anuiieM CucTeMy:



’ 10x+y_4
x+y
10x+y

x-y

10x+y = 4x+4y - {6x= 3y

10x+y=2xy 10x+y-2xy=0

ol
2,x#0,y#0

y=2x y=2x y=2x
= = =S
10x+2x-2x-(2x) =0 12x-4x% =0 4x(3-x)=0
X|=0; X2=3;
»n=2-0=0; ) y»=2-3=6,
x,1 =10, y, = 0 He yIOBNETBOPSIOT YCIOBHIO 3aauH, T.K. X # 0 u y # 0. Takum

obpaszom, x =3 u y = 6, U 3aHaHHOE YHUCIO 36.
Omeem: 36.

2
+x°=b
5. {y X :

x2+y2=5’

y=b-x? - napaGona c sepuuHoil (0; b), ec BeTBU HanpaB/ICHL! BHHU3;
x2+ y* =5 — OKpYKHOCTE ¢ LieHTpoM B Touke (0; 0) u panuycom 5.

a) b=—J/5:6) b=45.

Bapuant 4
L {xy=12 o {x(x—l):lZ
x-y=1 y=x-1
x(x—1) =12 -x~12=0;D=12—4(-12) =1+ 48 =49; /D =7,
1-7 1+7

Omegem: (4; 3), (-3; -4)
5. {xz--y2 =-35 - {x2—y2+x2+y2=—5+l3

=4;y,=-3-1=—4;y,=4-1=3,

B4yt - - (¥ =13-(-5)

2x% =8 , =4 {x::tZ
== o o

2)? =18 y¥=9 y=13
x=2;»=3; Xy=-2;y,=-3;

X3=2;y3=-3; X3==2;y4=3.
Omeem: (2; 3), (=2; -3), (2; -3), (=2; 3).

3. x2+y2=25 - x2+y2=25
x-y=95 y=x-35

x2+y2=13

OKpYXHOCTH C

uentpoM B Touke (0; 0) u paauycom 25 =5 npsMas,
npoxoxswas uepe3 Toukn (0; —5) u (5; 0)
Omeem: (0; -5); (5; 0).

10



4. TTycts x — mepBoe. YUCI0, y — BTOPOE.
H3 ycnoBuit 3anauu 3ammiLIeM CHCTEMY:

2
2 3x—30)
2_ 2 x —( =100
x“-y“ =100 o 2
3x-2y=30 3x-30 '
YT

: 2
13 nepBOro ypaBHEHUS CHCTEMBI HAlilIeM X: x° — (31 ; 30) =100.

2 .
- 9" ~180x+900 100; 4x* — 9x* + 180x — 900 = 400;

4

—5x%+ 180x — 1300 = 0; x* — 36x + 260 = 0; D=36"-4 - 260=1296—1040=256,
JD=16.x,= 36+16 =26; x,= 36-16 _ 10; y,= 3%—_39 =24;

- 3-10-30
Taxum 06pa3’oM, yC/IOBHAM 3aa4¥H YJAOBNETBOPSIOT ABE Mapbl uuced: (26,

24) u (10; 0).
Omeem: (26; 24), (10; 0).
S. - K =4 ;
x*+ y2 =k

y=4+ x* — mnapabona c sepuuHoii (0; 4), ee BETBH HAaNpPABIICHE! BBEPX,;
x? + y? = k ~ okpyxHocTs ¢ uentpom (0, 0) u paxycom Jk. -
a) k =16 ; 6) et Takux k.

KOHTPOJIbHAA PABOTA Ne 3
Bapuant 1

y§=______‘m”x--*2; 0113:{-\'2—3x—10$0; {(x+2)(x—5)so'

*-3 x#3 x#3 ;
X € [—2§3)U (3-,5]'
2.
¥ 0<xsa, YOwmaeT npu xe[-2-1],

Bo3pactaet npn x € [-L4]; Y, =y(-1)=-1;

{x2+2x, -2<x<0
y:

Ymax =3 (4)=2.

1



-4 [-2 0 2f 4 x
-3
-5

X -X
4.3) y=2+—2; y(-x)=2
) y=2+——n y(-x)=2+—
6) ¥y =x(x*-9); y(-x)=-x(x* ~9)=-y(x) - HeverHas;
8) y=3Wx? - 2x%; y(—x)=3\/-x—2 -2x* = y(x) - uernas.
+ =+ 5,
-5 -2 2 ox f@)=x-4 f(x)=x"-4 f(x+T)=x+3;

(2 - 4)(x+3)<0; (x-2)(x+2)(x+3)<0; xe(~o0;-3]u[-2;2].

2 - HA YCTHA4, HA HCUCTHAA,

Bapuant 2
1 )=\/l2—4x—x2 . OII3: *? +4x-12<0 o (x-2)(x+6)<0
. I-x 77 |x#1 x#1

Omeem: x € [-6; 1)U (1, 2].

3
2 y= {A’ -3<x<-1,

2 -l<x<3.

V6uisaer npu x € [-3;-1]U[L; 3];
ospactaet mpu xe[-L 1] yu, =y(-1)=»(3)=-3;
Vmax = ¥(1) =1,

|+ ki

4,.2) y= i y(=x)= = y(x) -uerHas;

2 2
x" -4 x“ -
6) y=2x—+x-5; Y(=x)=~2x~+/-X—5 - HU YeTHAS, HU HEYCTHAS;
B) y=3x-x; y(-x)=-3x+x>=—-p(x) - ueuernas,

12



- + - +

" 5 f(x)=x-1 f(x+5=x+4 [fG=x"-1.
(P =D(x+4)20; (x-D)(x+1)(x+4)20;x€[4;-1]U[1, ~x)

Bapuanr 3

_2-dx-x {x2+4x-—1250‘ {(x—Z)(x+6)s)

x#1 ETY

2. y= {xz—s’ -3<x<l,

—%‘ 1<x<4.

VY6uiBaet npu x € [-3; 0]; Bo3pacraet npu x € [0, 4].
4 ymin=y(0)=—5; ymax=y(—3)=4

-4 0 2 4

4
4

-s/-3 o 3] s
/ =2
-4

4.3) y=x(x*+1); y(=x)==x(x* +1)=—)(x) - HeueTHas;
6) y=2 w/.x_2 -x8; y(x)=2 \/x_2 — x®=y(x) - ueTHas;

x x
=1...__._.; —-x)=1-
B) ¥ 7% Y(=x) "

50)=x-4 ") =x* -4, fx+5)=x+1
> (2-H)E+1)20;(x-2)x +2x+ 1120

~ = HH YCTHas!, HY HCUCTHAA.
X

— ¥ — +

-2 -1 2 x
Omeem: x € [-2;-1]1U [2, o)
BapuanT 4
,/ 2 _ 2_ > -DNx-7=20
1. y= x 48x+7;0ﬂ3: x 8x+7_0; (x-D(x-7) ;
x+3 Cix#-3 x#-3

x € (—oc; =3) VU (=3; 1JU[7; + o).
A
4-x*, -3<x<0,
2. y=
~Jx, 0<x<4

VYorusact - npu x € (0;4]; BO3pacTaecT npu

o ./a ou—-i x€[-3; 0]; Ymin =¥(-3)=-5,
-2

y

Vmax =¥(0)=4.

13



4 y

FAVVAW
N

4.2) y=|x(1-5%); y(=x)=]xa —x%)=y(x) - uerHas;
6) y=vl-x-x°; y(-x)=+1+x+x’ - Hu ueTHas, HHU HeYeTHAS;

B) y=x’+x; y(-x)=-x"—x=—y(x) - HeueTHad.

T ~N ., 5.0 =x-4x)=x-4fix+18)=x+ 14,

14 2 2 «x (= A)(x + 14) <0, (x - 2)(x + 2)(x+14) <0

64 1

Omeem: x € (—0; -14] L [-2; 2].
KOHTPOJIBHASA PABOTA Ne 4

Bapuanur 1

1.
y=x8xe[-1;2]

y = x° — napa6ona, BeTBH KOTOpPOH HalpaBIeHEI
BBepX, BepuuHa B Touke (0; 0).

N W=D =1<y2)=64;

~19].

3 x Yenin=Y(0) = 0°=0;
Ymax=W(2) = 2°= 64;

Omeem: Ymin = 0, Yinax = 64.

y 2,
2 —0,5x* = x -4 - uMeer 1Ba KOpHS.

o 3. 3
) X x<l,
y= /
2 X> 1.
jyy—) > &k X
-2 V6esaer npu  xe[l;+o]; Bospactaer mpu
-4
x € [—e0; 1];

Vemin - HE CYIIECTBYET; Yo = Y(1) =1.

14



4|7 4,

2 y=(x=2) +4; y(0)=-4; y(3)=5;
T 3naunT Ha oTpeske [0; 3]: yun =¥(3)=5,
_-4‘ Ymin=y(0)=-4

5. f(x)=x73 f(-l—)=x3; x x> 64x% x’(x2—64)>0,

. X

x*(x~8)(x+8)>0; x e(-8;0) U (8;+x). —O0—O0——o—»
Bapuaut 2

1.
¥ = x* — napaGonia, BETBH KOTOpOM HANpaBiCHb! BBEPX,

BepiuHa B Touke (0; 0).

x€[-2; 1), (-2) =28=256 > (1) = 1, ypmax = N(-2) = 256,
Yain=N0) = 0.

Omeem: Yuin= 0, Ymax= 256.

20 ° .
= %3’ x<-1,

x2-1.

x -y
Y6urBaet npu x € (—0;~1]U[0;+00) ; Bozpacraer npu
x€[~1; 0] ypiq - HE CYWECTBYET; Ypp = 1(0)=0.

4. y=(x+3)" -4,
Ha 0TPe3ke [~4;-1] Yo = ¥(-3) =4,
Vmax=M=1) = 12, T.k. }—4) < (1), (~4) = -3.

15



—:-O—:—O————-Oib 5. f(x):x's, f(%)=x5, x5 <oxt. x5, X(x*-9)<0;

B (x=3)(x+3)<0; xe(-0;-3)U(0; 3).

BapunanTt 3
BTy 1. y = x* — napaGona, BeTBU KOTOPOIi HAMPaBNCHLI BBEPK,
BepuinHa B Touke (0; 0).
t xe[-1;2], y(-1) =1 <}(2) = 256; ynax=(2) = 256,
SH— Yumin=y(0) = 0.

Omsem: Ymin = 0’ Ymax = 256.

2. 2x* = x =3 - Her kopHei.

2 x<-l,
. x2-1.

Yo6siBaeT ipy x 2 —1; Bospacraer npu x<-1; y,_ - He
CYIECTBYET; V. = V(-1 =1.

4. y=(x+3) -1,

- 2 x Ha 01pe3ke [~4;—1] Yoax = Y(=1) =7 , Yin = A~4) = =2,

16-x
X!

O——0—0—> 5, f(x):x“‘;f(l)=x‘; <x*xt xs(x2—16)>0;
X

‘ X (x=4)x+4)>0; x e(-4,0)U(4;+0).

BapuaHT 4
" Lo 1.

y = x° — mapabGona, BeTBH KOTOpOi HANpaBcHbI BBEPX,
BepmuHa B Touke (0; 0).
t x€[-2; 1], y(-2) = 64 > y(1) = 1, ymax=)(-2) = 64,
Sa% X Yumia =2(0) =0.
Omeem: Ymin= 0’ Ymax = 64.



~0,5x® = x~3 - HMEET O/IMH KOPEHS.
v

1 3 ye x!, x<1,
- y= }/3 x>1.
3 x9

V6nisaet npu x € (—0;0]U[L;+e0); Bospactaer npu

L : X €[0; 1]; Ypuax - HE CYmMECTBYET; Ypin = (0)=0.
v
! 4. y=(x-2)'-1, Ha oTpeske
2 [ 4] yoin =9(2)=-1; 1) =0 <) =15,
. Yo=Y (4)=15.
4 2 4 W 4
.

— + -— + 6
O Orrra Qe &, f(x): x'é, f(l):xG, 4x9 .x“6 >x_;
-2 0 2 x X X

2 (52 -4)<0; P(x-2)x+2)<0; xe(~0;-2)U(0;2).

KOHTPOJIbHAA PABOTA Ne §
Bapuant 1
1’ _8; _6,5; -Sn.
aq=-8 d=15 ay=-8+9:1,5=55; Slo=_8+5’510=-12,5.
16 16 16 16 16
2. —; —; —.. =— =3; .3 = .
L g 3 by 97 b=gy =129

3 @+ag=3 |2aq/+7d=3 [d=-3 a=12,

17



4. V2x+8=¢V3x-8 = q2 -1, rae ¢ — 3HameHaTeNb reOMETPHYECKOI po-

rpeccuu. 13 nepBoro paseHcTBa:

V2x+8 om 2x+8>0 - >22
= ; : X p—
? J3x-8 3x-8>0 3

(HEpaBEHCTBA CTPOFHE, T.K. YICHB NEOMETPHUECKOH MPOrpeccul OTIMdHEI oT 0).

18

Hcnone3ys Bropoe paBeHCTBO, H36aBHMCS OT g:

Zxi8=gt o E8 VX8 oIE =3x8,

 3x-8" 3x-8
2x + 8 =9x* — 48x + 64, 9x* — 50x + 56 = 0.

D=50"—4-9.56=484; yD =22 x,= 20+ 22 _ 4,
= 501'822 =1§ (ueyn. OJ13!) Omeem: 4.

ay,—ai+d _544-103+7 _

5.a,=103,d=7,a,=544,n= 7 7 64,
S&=123;ﬂ'64=20 704. Omeem: 20 704.
Bapuant 2
1. 26; 23; 20..
a =26 d=-3;, a,=26+11-(=3)=-7 S,2=26'7-12=114.
'_l_é_, .]_5_; 1_5__" b1="1'5—;q=4;b8= £-47=960-
256 64 16 256 256
12 b=4 4=l
=a, =
> {a3+ . {Za s12=4 27710
a,+ag= =
2 8 ! a3=_6.

4.«/;c—l=qs/x+l=q2«/2x+5; q>0; x2>1.
2 2 2
x=-1=g*(x+1); x=4 +21; g +21+1=q 29 +22+5;
1-¢ l-g 1-¢g
2 5 -3 +T,
1-q

3¢*-74* +2=0; q2=§-mm g’ =2.

A

3
x= =i HE NMOAXOJHT, 3HAYUT, X =5 =
- 3

2 1-¢



5.4,=11,d=4,a,=99,n= a-ay+d _99-11+4

=23,

d !
Sp= 1199 53 1265, , Omeem: 1265.
Bapuant 3
1. -4,2 -2, 0,2.. q=—4,2 d=22 a,=-4,2+10-22=178;
s“="_4£;_ll£.11=74,8,

7 7 7 7 .0
2, — —; - --——; =3; =—.3"=2551,5.
5 ra . b q by 54 .

a+a,= 6_ d=4 - a =-15,
as-12=a, |2aq,+36= 6 a=-

4. JA-x=q2x~2 4q 4-x=16¢% x=4-16¢"
,/8 -32¢*-2=4q; ¢* T - HE TOXOAMT, 3HAYMT,

21 4

=L xoaciegt=a-16.L =3,

=7 7 16 .

a =101, d=8 a,=445 s"=1°1‘;445-445’;°”8=12012.
Bapuant 4

L52 3,7 22. =52 d=-15 a3 =5,2+12-(-1,5)=-12,8;

S|3=5—’%_2—124§' 13 =-49,4

13 13 13 13 l

- bi=-=,g9=2 bg= — 27
96’ 48° 24" 967~ 3
Omeem: l7—.
3
_ =17,
3 as+15=az' d="5 . l_7
o +a,=—6" |29,-40=-6 a’”z’

2
4. Vx-1=gJ6-x =q*J10+3x; x-1=6q" - xq*; x_6q:ll
g

19



=q% 10+ ¢>——=; 5=10g" +104° +18¢" + 34%;

q2+l

284 +13¢>-5=0, ¢° =- 2;02 - HE NOJXOJUT, IHAYHT,

, 1 6-%+1
g == x= =2.
4 l+l
4
5.a,=14,d=5,a,=99,
a”—a‘+d~99-l4+5=18 S = 99+14_18 = 1017
y 5 » 018
Omeem: 1017.
KOHTPOJIbHAS PABOTA Ne 6
Bapuanr 1

l.a) 4 +otgl=2+41=3;6) 2sin| -2 |+ tg?[ -2 =-143=2,
a) c:os3 cg4 + ) sm( 6) g( 3)

13n 10n 1 1

B) ctg—+sm +cos—=0+——==0.
2 6 3 2 2
23n, 15% 27 4n 2n 4n

2. sin—tg—— = sin I+ tgln+—|= sin|jn+—jtg| n+—1| =
7 11 7 It 7 u

= -smﬂtg% <0, in [O; E]
7 T11 11 2

3. cost =l; t= i:£+ 2nn.
2 3

4. Li's
3
2
1
X
4 3 2 -1{1 12 3 4
s. 4
smt=£ £<t<n;l-coszt=ls—; cost——--l-l-
196 14’

5314 543

1411 11

tgt =



6. cos4 =~ c0s228°; cos%;lo; cos7 = c0s400°% cos7,3 ~cos56°

cos4; cos%; cos(7;3); cos7.

Bapuanr 2 .
1.a) tg——2sm—--s/_ \/- 0;06) 4cos (—E)+ctg( 4) 3-1=2;

B) sm—9—q+cos-§£+tglg—n—l ——1=l
2 3 2
2, coséi,ictgls—n- = cos(41t+§-n)ct (31t+—1t) cos-3-n-ctg21t <0,1K
8 5 8 8 5

cosin >0, ctg-:in <0 ,-3-n e[z; 1:] .
8 5 5 2

3. sin¢ =——‘/2—5; t=(-1)**‘%+ nk.

4.
3
2]
! x
4 3 2 1.;1 1 2 3 4
5, }
cost=——3—\/l—_3—; t<3—n, 1-sin®t= 3 sin --—-E;
T 11
313 11 3
tof = m . — == /13
M TR 2‘/—
6.

sins = sin(285°); sinIn=0; sin9=sin513°% sin9,2 ~cos527°;

sin9; sin9,2; sin9m; sin5.

Bapuant 3
1.

a) 2cos-:-;— ~3tg—13£=s/§-«/§=0, 2cos-16£—3tg-z—=\/§—\/§=0 ;

6) Siﬁz(—£)—cos(—£)=l...l_=0;
4 3).2 2
Tp . 5t lin 1
B) cOS— +sin—+tg~—=0+——-1==—,
) 055 6 g

21



&  13n 3n 4n 3 4n
2. ——tp— = +—ltel M+—| = —CcOS—-t __>O, T.X
0858 Os(n 5) g( ) 5 8

9
cos3—n<0, 3_n€[1t_; n], tgiﬂ>0, iﬂE[O; E]-
5 5 L2 9 9 2
B Sn

J. cost=——;t=2—+2mn.
2 6

4,

5. tgt=——;, —<it<2m sint=—%Jl—sin21, sint < 0.

2.9 9 ., . 3 3 3 4

sSiIn“f=—-—=sIin‘{, smt=——; == cost =—.
16 16 5 Scost 4

6. cosBTn=0; c0s7,2 ~cos410% cos3~cosl71°; co0s6,4~cos365°,

13n '
TOrAa MCKOMBIM NOPANOK: COS3; COST; c0s7,2; cos6,4.

Bapuant 4
T p o W . py 1 1
1.a) 2cos——-tg==v3 -3 =0;6) cos*| -~ |-sin| -~ [==+==1,
)cos6g3~/-s/—.)os(4)sm(6)22
B) tglg+cos-7—n+sini7£=—l+—]—+l=l.
4 3 2

2. sinw—nctg 12r sin(n+2n)-ctg(2n+31t)= —sinzn‘cthrKO,
8 5 8 5 8 5

.5 5 n 2n 2n T
TX. sin—n>0, —=ne|—; n|, cos—>0, —e|0; —
8 8 2 5 5 2 '

;t=(-—l)k%+1rk.

N | =

3. sint =

4.

‘;7,“ \/‘
Bl
-2|

22



s, ctgt=-l-s§; n<t<§£; cosztsﬁ--—g-cos’t; cost=—%;

2 225 225

8 =—; sinx=-—.
17sinx 15 17

6. sinllrn=0; sin6,9~5sin393° sin4 ~sin228° sin7=sin40°, Toraa
HCKOMBIH nopanok: sin7; sin6,9; sinllm; sind. "

KOHTPOJIbHASI PABOTA Ne 7

Bapuanr 1

{14-2x5x—2. xZSl 1

] 3; x25—.
Tx-2>5x+3 X>2.5

Omeem: x € [5%;%0) .

- + - + 's .
e e e x-95 x2+4x_5
S 3 2. y=Jx+——; O3:————20;
. ' Y=y* x+3 3 x+3
(x+5)(x-1)
—_—20; ~5;-3)U|l;+0).
=D 205 xe[-5:-3)U[s+0)
1 3.
' }/ <-1
2 3 xs-=1,
y= /%

2 ~l<x<3.

—— X —25

=3 0] /2 * '
NZ\L V6uiaer npu x € (—o;0] ; ospacraer mpu xe[0; 3].
-—4 J’m.x=)’(3)=7;}’min=J’(°)="2'

4. cos’t + (sin’ - 1)(tg? + 1) = cos’t — cos’s =_sin’; s 1R o3
_ cos“t 3 4
5 x? + y* =16 — okpyxHOCTb ¢ LeHTpoM B Touke (0; 0) u panuycoM 4;
) y=x - Kybudeckas runepbona.

Hroro: 2 penieHus.

by+bs=—80" % (1402 ’ 4 =2
s +b==80" 1on(1+4%)=-80 |5 _ g b=

Omeem: 2.



7. Iycth x — fevaneit B 4ac H3roTaBIMBACT TOKAPB, ¥ — YHCHHUK, TOTAA:

x+y=10 x=10-y
28 15 9’

—_——=

1 9y2=77y+150=0;
—+ 28y +150-15y =9y(10-y)" > ~ 7

50
y= ? - HE MOAXOAMT, 3HAYHT, y =3, x =7,
Omeem. yueHuK U3roToBWI 3 aetanu 3a 1 yac, a Tokaps — 7 neTanei.

Bapuanr 2
5x+1<3x-3 <=2
A AR A xe[-3;-2].
x-1<2x+2 x2-3

2
. - 2y 6x —x; OI3: X +4x50; X(x+4)50:
°_4 0‘ ez > 2-x x-2 x-2
x € (—o0;-4]U[0;2).
%y X, 2<x<l,

: 3y= %, x21.

2 v Bospacraer npu xe[—2;l], ybbiBaer npu  x21,

ymax=y(l)=l’ ymin=y(';2)=—8'

costa | . . 1 1
+ sina + tg?a=1- sina + sina + tg?0= ; =2

) i 2 n
1+sina cos“ o o2 LT

4

s, y= %z — KBazpaTudHas runepbona;
x? + y? =9 ~ OKPYKHOCTE C UCHTPOM B TOUKE (0; 0) u paauycom 3
Orciola CllelyeT, YT0 Y CHCTEMBbI 4 pelIeHHUs.
6‘{a3+a4+a5=9. {al+3d=3 _
“laag=-40 g’ +6ad+5d° =-40°

. d ==1/ - He moaIxeMT,
t4d? —18d + 49 +184 -184* =0 A

d=%, a,=——1y, a3=—-%. Omeem: aS=—%.

7. TlycTs X — CKOpPOCTB TYPHMCTA, BLILUGAUIETO U3 MyHKTA A, Yy — BIOPOTO Ty-
pucta, Toraa:

18 ,09-18 {x=9—y

{al=3—-3d

x Y 5
9-y)=18(9-
2xe2y=1g  UBY+09¥(0-3)=18(9-))

24



¥ -49y+180=0; y=-9-29; X = =3 - HE MOAXOAMT, 3HAUHUT, y =4; x =5

Omeem. 4 xM/4 1 S kM/4.

, BapuanT 3.
6x—5>3—2x; x>l»; xe(l;2,5].
4-3x2x-6 xs$2,5
2-3x x1—-x-2
-+ -+ x5 2 y= x—x4;0ﬂ3:—n——20;
—_————O— - -
-1 2 4 _
9‘—"1)(-"——2—)20; x e [-52]u (4;+).
x—4
My
2-x°, -
. Sy{ -x* 3>Sx<1
2 x, x2-1,

Bospacraer npu x €[-3;-1]U[0;+), yGrinaer npu

% €[~10], Yina - HE CymecTBYET, Ypin = ¥(~3)=~7.

1
&>
N
! 1
> - o
~
o>
xV

4, ctela + (l—sma)(21+sma) —ctela+1= : l2 ’ 11 - 1 - -4
cos“a sin“a Si,ﬁﬂ 1
6 (2
x*4+y?=25

~ OKPYKHOCTS ¢ IIHTpoM B Touke (0; 0) u panuycom 5;
y== — KyGuueckas runep6ona.
x

Orciona cneayer, 4T0 CHCTEMA UMeeT 2 pelcHus.
= 1+ == =-2.(-2FV =-
G{b.bs =2, _;{bl.z;ba-zm)—&
hrby=2 b(1-g)1+g)=6 W="2
Omeem. b, =—

7. Hyctb x ~ rpy30n0AbeMHOCT 1-0ro rpy3oBHKa, y — 2-0ro rpy30BHKa, TO-
raa;

x+y=8 x=8—-y
60 60 __; 5 9y*—8y+15=0;
~ -;-32 15y+120-15y=8y(8-y)"

y=3“Jl y=35
x=5 x=3"
Omeem. 3 TUST.
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Bapuanr 4,

l{x 4<3x+1 {x>—25’ o>l

2+7x>4x-1" |x>-1
: 2
A 3 ,/ —x; Om: XZ2xgq Xx=D
——o—o0—" . VY6-x x-6 x-6
v o 2 s x e (—0;0]U[2;6). '
1y )/2 <-1
4 . y= x, FETS Bospacraer mpu
2x2-l x>-1.
2 >
54'42% — x € (—o0;-1]U[0;+0), y6pisaer npn x €[-10], Ypu-
- HE CYWIECTBYET, Yy, =y(0)=-1.
-4
. 2, o 2
4. costt L cos?r=208 ! smt?rsm tcoszt=cost;cos sm_1
I-sint ctgt cost(l—sint) 3 2
5 1V= X — KyOnyeckas napaGona Bo3pactaer Ha R;
' x* + y? =4 — OKPYXHOCTS ¢ LeHTpOM B TouKe (0; 0) ¥ pamuycom 2.
Orciona cnexyer, 4TO CUCTEMa HMEET 2 PELICHHS.
p a+ag=-2 [a=-1-3d d*-1=15,
Naas=-15 ° |(a+2d)(a +4d)=-15" 42 _y6.
d = 4 - He MOXOAMT, 3HAUHT, g, =11. Omeem. a; =11
7. ITycTb X KM MyTH peMOHTHpPOBaa nepeas 6purana, y — Bropas, TOTAA:
-l—g=m 1 [x=45-y
FY 0 Ny =45-10p 44,5y )
x+y= 4,5 y= y Dy =y

¥ +31y-90=0.
=-18 - He noaxoxut, 3Ha4uT, y =2,5; x =2. Omeem: 2 xM " 2,5 kM,

HNPAJIOXEHHUE
KOHTPOJIbHAS PABOTA Ne 1

Bapuanr 1

1. V12+4x—x? ; OfI3: %> —4x-1250; (x+2Xx-6)S0;xe[-26]
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40x-2)-2x<3

2x <11 x<5,5 )
2. - ; ; ; -3;5,5).
x_x-1 {2x.—3x+3<6 {x>—3 xe( )

~———xl

32

3. 3 > -J-‘———:i< 0; xe&(0;3), sHaunT nenbiMu pemennsamu Gyayr x = 1 u
x x

(=2
Bapuant 2

1. Vx2+9x+14; OM3: x*+9x+1420; (x+7Xx+2)20;

xe(-w;-7]u [-2;+0).

x x+3 x>0
. |=+——>1 12>12
2.44 3 ; {3;+4§+ 2 ; 12; xe(O;co)._

2x-5(1+x)<0 < >3

4 2x-6
3.——1>2; o <0 xe(l;3); JHAYHT LIC/IBIM PERICHNEM ABNISECTCA X = 2,

x— x—

KOHTPOJIbHAS PABOTA Ne 2
Bapuanr 1
a2 142 :

1= ;47 3-x" Omsem :(-2;~1) (L2)

x—y+1=0 [y=x+1

¥

2492 = x=3+
y Y=+ 1) 2. Xty 5; 2 Y ;
x-y=3 2y°+6y+4=0
0 x =-2 =-1
a0 ! Y +3y+2=0; {y HIH {y .
e x=1 x=2
4 y=3-x
Omeem: (1,-2) (2;-1)

BapuanT 2

1 X+y=0 . y=—x7’
. y=x2_2, y=x2—2-

Omeem: (-2;2); (L-1).
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2,2 x=5+ =—4 =~
2. {* Y 17; , y 1V +5y+4=0; d mm{
x-y=35 12y°+10y+8=0 x=1 x=4

Omeem: (1;-4); (4-1).
KOHTPOJIBHASI PABOTA Ne 3
Bapuanr 1

Va-3x-x* om {x2+3x—450_ {(x+.4)(x-—l)$0

1.y= :
x+2 x+2#0 x#-2

xe[-4-2)u(-21].

417 3-x% _1<x<,
2.y

%, l<x<4.

Y6biBaeT npu xe[0}4] , Bospacraer: xe[-10].

—Vmax =y(0)=3! ymin =y(4)=%'

Bapuanrt 2
2 - 2 - -1 >
L y=\/x +6x ﬂ7; o3 : x°+6x 720; x-Dx+7)20,
x+4 x# 4 x#—4.

x € (—o0;=T]U[1;+0).

_3
-~ {A S3<xs-l,

xz_l’ "'l<x53.

Bospacraet mpu  xe[-3;-1]U[0;3], yGrBact npu
(-1;0]’ Ynax =y(3)=8’ Yain =y(0)=—l‘

KOHTPOJIBHASI PABOTA Ne 4

Bapuant 1
4y l'y =f(X)

)= {%z’ ecni x < -1,

ecau x > —1.
-1,

28

\

=Y

Bospacraer Ha R , B Touke x =—1 — pa3psis,
Ymax HE CYIECTBYET, Vpin =V(-1)=-2.

VIZ

o




2. f(x)=x" .
'z_;) F(13,4)< £(13,6);6) £(-7.2)< f(-4.1);8) f(-2,7)< f(2,7).
\ 3.a)y=-2x"; 6) —2x° = x—3 MMeeT OZMH KOPEHE.

2

-3 -2 o 2 4y
-2

-4

BapuanTt 2

1
<-1,
» 1. f(x)= {A“’ e x (B kHMre oneuarka,

ecan x> -1,
-x -1,

BMeCTO X > 11, x > — 1) Bo3pacraer npu x € (—oo;-]] , YOb1BaeT

npi x € (=L+0], yo =y(-1)=1,  yn, — He cymecTpyer.
2, f(x)=xs;‘
a) £(16,8)> £(16,2);6) £(-3,2)> £(-2.9);8) £(-83)=7(83).

3.2)y=x"6) x* =x+5 - umeer 2 Kophs.

KOHTPOJILHASI PAEOTA Ne 5

Bapuant 1
1. L,3; 16, 19..

a=13% d=03; a,=13+8-03=37.

2 2 2 2
2= =3 2. b==; g=3; b,=—-3"=162.
9 3 =y 1 779
3 a,+as=11  [d=3 a4 =-2,
“lay=a,+6 " |2g+15=11" a,=1, a,=7

Omeem: a, =1, a,=7.

' Bapuanr 2
1.84; 8 7.6.. =84 d=-0,4, a,=84-10-0,4=4.4.
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3° 3 3 3

3
 — = = b=—; g=2; by=—-28=24,
2 16 8 it 1TE by
a+a;=2 [d=2 a, = -6,

3. ; ; O :a =- =2,
{a4=a,+6 {2a,+14=2 as=2. meent: 4 .6’05 2
KOHTPOJIBHAS PABOTA Ne 6
Bapuanr 1
1. a) cos—-—tg—}=—;--—l——3 6) sm(——)+ctg ————+3 2,5;

Sn Sn 1 1
t—+ —+c0s—=~l+1+—=—,
B) g4 sin 3 0053 )
25t 9n n 4n . 4n
2, sin——cos—= sin| 3n+—=|cos| n+— | = —sin—+| —cos— | =
8 5 8 5 8 5

. 4 , T ) T 4 47 LA
= sin—-cos—<0, Tk sin—>0, —€|0; —|, cos—<0, —e|—:; &
8 8 2 5 5 2

3. sint=—-£; t=(—l)"”-’5+nk.' 4. :
2 3

2

1

Bapuaur 2

1. a) ctg%—2sin£=~/§—s/§=0 : 6) 4cos(-§)+tg(—§]=2-1=1;

13% 9 177 1 3
B) Sin——+ cos—+t —-—-—-— +0+1=—,
) si ; cos2 g 5 5

2, tg—2—9E m-1£7£ = tg(7n+—)sin(21t+zz) = tglt--sin-z—n>0, TK
4 7 4 7 4 7

tgZ>0, EG[O;‘ -75], sinzlt->0, 3EE[Q 3]-
4 4 2 7 7 2

3. cosx=£, x=i£+ 27n.
2 4

4, Y

“w

ERERE) onzs-i
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