BEHTaHa







BEBK 22.141a721
M52

Mepsaak A.T.

M52 Anrebpa : IHAaKTHYecKHe MaTepuansl ¢ 8 Kiaacc : mocobue
A y4amuxca obijeofpazoBaTeabHbIX OpraHusanuit /
A.T. Mepanax, B.B. Tlonouckunii, E.M. PaGuHoBuu u gp. —
M. : Benrauda-I'pad, 2015. — 96 c.

ISBN 978-5-360-05840-3

HHﬂaKTH‘[eCKHE MATEPHAJBI COOepKaT YIOpa*xXHeHAHA OJAA CaMOo-
CTOATEJBHEIX B KOHTPOJBHBIX pa60T. HC]’IOJIBSYI’OTCH B KOMOJEKTe
¢ yuebHHKOM <«Anrebpa. 8 knacc» (asr. A.T'. Mepansak, B.B. Ilo-
noHckni, M.C. fAkup) cucrems! yuefHO-MeTOIUYECKUX KOMTIJIEKTOB
«AJIFOPUTM YCIexa».

CooTBeTCTEYIOT (egepaibHOMY TOCYAAPCTBEHHOMY o0pasoBa-
TeJEHOMY CTaHAAPTY OCHOBHOTO 06miero obpasosanusa (2010 r.).

BBEK 22.141sa721

© Mepanar A.T., [Toncuckuii B.B.,
Patunoeuy E.M., Axnp M.C., 2014
© Hanatrenscknii nenrp «Benrana-I'pad»,
ISBN 978-5-360-05840-3 2014



YnpaxHeHun

Bapuant 1

NoeTopeHue
Hpenc'raBb're B BHJe CTelleHH ¢ OCHOEAHHEM X BBIDAXKeHHe:
1) (x8)% 3) xx?; 5) (x10) - (x®)4
2) (-x%)4 4) (x*)?)% 6) (—x®)7 - (-x%)® : x1%.

YupocTHTe BHIpakKeHHe:

1) (x - 2){x -11) - 2x(4 — 3x);

2) (a+6)a-3)+(a—4d)a+5)

3) (y-8)2y-1)-3By+1}(5y - 2);

4) (x+2)? —(x - 3)(x + 3);

5) (Ta - 5b)(Ta + 5b) — (4a + ThY%;

6) (¥ -2y +3)—{y -1)* + (5~ y)(y +5).
Pazmo:xuTe Ha MHOHTEIH!

1) 8a-12b; 6) 12x%y — 3ay;

2) 8a - ab; 7) 21a%b + 28ab?;

3) 6ax + 6ay; 8) —3x% + 12112,

4) 4a® + 8ac; 9) 4a2 - 8a% +12a1;

5) a® + a?; 10) 6m®*n? + 9m?n — 18mn?.
PasnoxuTe Ha MHOMKHATEIH:

1) 5a + 5b — am — bm; 4) 10a%h - 2a% + bab® — ab;
2y6m-mn-6+m 5) 2x3 - 322y - 4x + 6y;
3) ab +a* - 3a® - 3; 6) x2y —x +xy? - y.
IIpeacrasbTe TPEXTIEH B BUAe KBaJpaTa ABy4YJeHa:
1) a® + 8a + 16; 4) 24ab + 36a% + 4b%;
2) 9x2 —6x+1; 5) ab — 4a®h + 4b%;
3) 121m? — 88mn + 16n2; 6) 25p'® + g° + 10p°g4.
Paaao:uTe Ha MHOMKHUTENH!

1) x% —4; 5) X% - 3

2) 25 - 9a?; 6) a* — bb;

3) 36m® —100n2; 7y 0,01¢% — 48

4) 0,04p? - 1,604%; 8) -1+ ath®.

Pagnoxxute Ha MHOMXKHTEIH:

1) ¢® +8; 3) 125 + a3h?;

2) 27a® - b3; 4) x% - y°,
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YnpamHeHua

8. PaznoxuTe Ha MHOKHUTEIH:

1) 642 — 6a; 5) —8a® + 8a® - 2a;
2) 513 - bay?; 6) Ha® — 405%;

3) Ba2h? — 72a%c8; 7 a—38b+a® - 9h2
4) 3x% - 48xy + 192y7; 8) act —c* —ac? +¢2.

PauyuoHansHbie gpobu

9. HaiiauTe 3uaueHle BLIpaMeHUA;
1) ;ﬂfjfb ,ecan a=-6, b=3;
2) );2:;—_3; , ecnn x = 0,6.
10. Ilpu Kakux 3HAUYEHHMAX NepeMeHHOIl MMeeT CMLICJ BhIpa-
JKeHHe;
1) 8x +4; 5) x23_1; 9) #‘ig,
2) 227, 6 2o 10 Aoe T
8) ;o D 1) oy
+ . 1
)g+f_; S)M%; 12)“%?

11. SBanuinuTe panMoHANLHYIO Apodb, cogep Kallyio IepeMeH-
HYIO X, ZONYCTHMEBIMH 3HAYEHHAMH KOTOPOH ABIATCA:
1) Bce uncaa, KpoMme 6;
2) Bce uncia, Kpome —4 u 0;
3) Bce uncina, kxpome —10, -8 u 1;
4) BCe 4YHcIA.
12. HokxakuTe, UTO ONpPH BCeX ACOMYCTHMMBIX 3HAUEHHAX Iepe-
MEHHOI ¢ 3HAYEeHHe Apobu:
1) a; +6aq+ 10
a* —10a + 25
4a -4 -a*

2}—4— HeIoJIOKUTeNbHOe,
a*+1

NOJIOMKHTEJNIBHOC,



13.

14.

15.

16.

OCHOBHOE CBOWCTBO paunoHansHOW Apo6u

Coxparute npodb:

4a 10m? 36m°nt
=5 == 5) S
D 12k 3) 15m® ) 24m?*n’
8xy 3a%he 39p°¢®
2) —=; 4) ———; 6 :
) 2xz ) 18abc® ) 65p8¢°
Corparute Apo0n:
4a + 8b b -b
D = 6) b pi’
5x — 10y a® - 27,
2) 3x -6y’ 0 8a - 24’
x% - 25 6a’ +6a+ 6.
ST 8 818
6x% - 3x ax — ay — 3x + 3y
4) ———; .
) G T8x 9 9 - a?
2 _
5) m* —16 |

m? + 8m +16°
HaiignTe 3HAYeHHE BRIDAYKEeHHA:

1) % ,ecm a =0,3, b=-0,4;
7¢3 — 28¢

12¢ +12¢2 + 3¢%’

(2x - 2y)?

2x% - 242"

1) 4x? - 40xy + 100y?

15y - 3x
IIpnBegure apoGe:

2)

eclIn ¢ = 5;

3) ecia x = 0,2, y =-0,4;

, ecan x -~ 5y = 0,6.

a
1) = K 3HaMeHaTenwo bS;
m 2
2) — k& 3HaMeHaTealo 15n°p;
3n

3)

K 3HaMeHaTemio 28x3y?;
Tx%y

4) % K 3HaMeHaTemo 2a — 6;

BapuaHT 1



¥NpamHeHus

17.

18.

19,

20.

21.

7
5) — 3 K SHaMeHaremo a +2a:

6) b—+‘11 K 3HaMeHaTeao H% —

ITocTpoiiTe rpadbux GyHKIHMT:

_x*-9,
l)y_x 5)y—x_3,
-2, (x -2y
2 _x 6) y= ;
Vy=T"% )y 2P
N s +1, _ 1 1
Ny= x+1’ 7)y—x+2 x+2
_ _4x2+12x+9 x4+ 5x
Dy= X - 1 8)y= 2x + 3 o x
PewmnTe ypasuenue:
’ .
1) £+5 _ : X*—4 _ X — 8
)x+5 1 2) — 4; 3) =8 =0.
Hns xaxgoro sHaYeHHUA @ pelIuTe ypaBHeHHe.
1) (a-5x=1; 3) (a-TNx=a*>-14a +49;
N a+)x=a+4; ) (@®-Dx=a+1

ChoxeHne W BblYMTAHHE PALMOHANBHLIX ApoGein
¢ OAHHAKOBLIMM 3HAMeHaTEeNAMM

Hpe,ILCTaBbTe B BHZe APOGH BBIPAXKEHHUE:
2a+5b 2a-3b,

o | 2x 4 4
} 10 ) ab ab
6x «x 5y 15

—_— - 5 - H
2 5y 5y’ ) ¥ -9 ¥ -9
_ 2 4y —
3) 2m —4n 5m+18n; 6)y +8y 4y 4‘
21c¢ 21c 4-y®> 44—y
anoc'm're BLIpAXKEHHEe:
2a-12  (a-2)?
1 X 3) ¢ ¥ ;
) X - 2 2 - x ) 6a-6 6 — 6a
_ 2
2) 5x+6+3x+16; 4) 16 -7x x-x

5—x x-5 (x -4 (4-x)?



Bapuant 1

22,

23.

24,

25.

26.

27.

3amumure ZpobsL B BHAE CYMMBI 1eJOr0 BBIDAXKEHHUA U
ApoOH:
2 2

y+4, a--3a+4, x° +4x -8
1) ; 2) —————; 3) ———.
Y a-3 x-4
HaﬁﬂHTe BCe HaTypaJlbHEIE 3HAYCHHA 72, IPH KOTODBIX AB-
JAeTCA IeJbIM YHCJIOM 3HAYEHHE BEIDAXKEeHHA:

6n’ +4n+10 n® —5n% + 32
DU T

6n+2

3) 2n-3

+

CnoyeHue W BbIYUTaHWE PaLMOHaNbHbIX apoben
C pasHbIMW 3HAMEHaATENAMU

I[IpeacTaBbTe B BUIe ApoOH BHIpameHHe:

4 7 5m . 2n  p
1y =+ -+ —t—— - H
) a b 3ab  5a%h  2abt
2 2
2)3_1; 5) 3a—4b+8a +4b ;
m mn a ab
4 11 3c2-2c+4 2c-9
3 ——; 6 - .
) 12xy 18xy ) bc? be
BrinonnHuTe ASHCTBHA:
-3 x-6 3x 5x
28 _r6, 4 P - 2
)3x+6 x+2 )4x—4 7-Tx
2) m+4  3-m . 5) 26 4b* .
5m—10 4m-8’ 2b+c  4b% +dbc+c?’
+6 y+2 2 1
3 416 _yr2, 6 2 -1 _.
)y—ﬁ y+6 )a2—9 a® + 3a
IlpeacraBsbTe B BHAe Ap0o0H BhIpAXKEHHE:
4c + 3
1) &-1 4 -3
) b ) c—-1
8 3 a + b?
2) 5 -=—+2; 2 3
)x2 ot 5) 2a—b+a+b
4m + 5n | 25
35 — 6) m p— 5.
YnpocTuTe BHIpadeHHe:
2, 12
1) & +b b + b ., 2) x+7 2, Tx+40 |

a?—-b a+b b-a’ 3r+12 x  3xf+12x



YnpamHenun

a-1 1
302 +6a+3 2a+2’
y+6_y+2+ 5
4y+8 4y-8 y? -4

a+3 1  a*+3a-9
a’®+3a+9 a-3  g*-27

4)

.
¥

YMHOXMEeHHe U geneHue pauvoHanbHbix Apo6en.
Bo3BegeHue palHOHANLBHOW 4pobHU B CTENEHb

28. BrimoaHHNTe YMHOMKeHHe!

ix ¥y s 4x?,
1)7-m, 4) 18y '@,
a®bh 3c . 28mb 6.
2) EE'(—a_%?)’ %) gant 46
3) 24p% 49 | g) 240 15a°d° 12¢3h°
35¢% 16pt’ 9c2d 16b%c 85a°d*’
29. YnpocrtuTe BEIpaXKeHHE:
1 ab-b 32a
8 b’

oy M’ —mn mPn+mn®

m? +mn  md - min
¥?2-16 x2-9

¥ -3x2 2% +4x’

5y° —20y +20 3y® +3y +3

3)

4
L 10y - 20
30. BuimonunTe BO3BeAeHNE B CTENEHL:
6 ¥ 4 354 ¥
3a 5a’h
(=) -2} mf-2E)
)(n?‘] )( sz) )( 3c5a’7)
31. BrIDOJHUTe OeJcHHE:
3 8 4,3
16 8 | 0 BEL qexys);
gyt 27y° 492°
) 18mn* [ 4m®n® ), 11a°b'? 55a%H% 216547
25p%¢"° '\ TopPqt? 12cd® "18¢7d* " 20a7¢3’
201,15 42V 5.3 Y
3) 28qispte ;1440 6) 229 ) [-2P4 |,
15¢ Sm 5m



Bapuaur 1

32.

33.

34.

35.

36.

BrinoaHnaTe gesieHue;

r+1 x2+2x+1 n% —14n + 49
1 : ; n-T): —————— =~
) 3x 9x? 3 ( ) n® - 49

2 _ _ 2 _ 42 2 2
z)x 2x  5x 10; 4)a 462  a® + 4ab + 4b

3¥r+3 " x+1 9a2 — b2 " 942 —6ab + b2’

1 o
Ha3BecTHO, uTO X — — = 5. HafiguTe sHayeHNe BbhIpajKeHHA
x
1
xz + =
X

1 .,
HapecTHO, UTO X% + — = 14. HaiigaTe 3HaUYeHHe BHIpasjKe-
X

1
HHA X +—.
x

TomAaecTBeHHbIe NPEO6pPA3OBAHNA
pPayMOHANbHBIX BblpaXeHWH

yl’[pOCTHTe BBIDAXKEeHHE!:

a-2 a+2\) 124°
1) - : ;

a+2 a-2) 4_¢g°
z){

8x +2x)' 4x +8 |
X
3)

-2 TTx-14"

5a a-6 135
a+3 3a+9 6a-a°

3m 8m ),3m+7 4 5m=25,

b

4 - :
) m+5 m2+10m+25) m2-25 m+5 "~

2 -
9) Y PSS Y R — H
o xry ) P ray ay+
_c22+16],4a+a2

a a
6 “a-a?’

a-4 a+4 16-a°

JoKarKHTe TOXKACCTBO!

1) b+2 V-4 8 _ 38 .,
b2 —-2b+1 30-3 b-2 1-b’

1 2 1 28
Z)La—m2+a2—4+m+2ﬁ]‘m2-nz_2&




YnpamHeHus

37. JJokakHTe, YTO OpH BCeX ZONMYCTHUMBIX 3HAUYEHUAX 4 3HA-
YeHHe BhIDasKeHHA

1 __ 271 9 \(,_ 6a-9
a+8 a®+27 a2 -32+9 a+3

He 3aBHCHT OT 3HAYEHUA 4.
38. VYIHpocTHTe BhIpAXKeHHE:
m _ 14m —49
) ——2—; 2)

|
1 |B"

—

|
o o
| QS“~+
| -

3
&
+
[
.

PaBHOCHNbHbIE YpDaBHEHWA.
PauuoHanbHble YpaBHEHHSA

39. PaBHOCHABHEI IH YpaBHeHHA:
1) x-3=5u 7Tx = 56;
2) x+2=0mn x{x+2)=0;
3) x2=-1 u lxl=-2;
x+3 _

4) x+3=3+x u 1?7
x+3
40. CocTaBLTe ypaBHEHHE, PARHOCHALHOE JAHHOMY:
1)3x-2=T1; 2) |xl=2; 3 x-1=x+3.
41. Pemnte ypaBHeHHe!
x+4 4. xr-1_2x-1,
1)1—1_0’ 5)x+2-2x+1’
x2-9 3x-5 2x-5 _ ..
2) x-3 =0; 6) ¥-1 x-2 =L
X+5 _ o ¥¥+9 x-2 5
3) x2—25_0’ D ¥2-1 x+1 1-x’
3 2 1 1 2x
4 - =0; + = .
),1‘-4 X+ 4 0 8) x2-6x x¥+6x x%2-36
42, [na xaxxJoro sHaAUYeHNA ¢ PelIHTe YpaBHEHHeE!
-3 alx - a)
1) Z=2=0; 3 = 0;
)r—a 0 ) x-2 ’
C - —5)(x + 6)
) P ; 4 (i—=0.
)x~2 0 ) X-a

10



43.

44,

45,

46.

47.

48.

49,

50.

51.

Bapwant 1

CTeneHb ¢ uenbim oTpHUuaTenbHbIM NOKa3aTenem

Brruucaure: "
1) 12-2; 4) (~5)8; 7) [-%) : 10) 1,62
-1 -1

4, 1y 2.

2) 3-4; 5)( 8), 8)(13),
9 Y3

3) (-2%  6) (5) ; 9) 0,3°;
HaiiguTe 3HaUeHMe BHIpAYKEHUA: )
1) 10-! +5°2; 3) (g) .28,

-1
2
2 (%) virme-2
IpeobpasyiiTe BEIpaXKeHHe TaK, YHTOGHEI OHO HE COAEPIKAJIO
CTeTeHeH ¢ OTPHIATENBHBEIMH W HYJIEBBIMH ITOKA3aTEIAMHA:
1) za—5c—3d10 ) 3-[031)—5(‘.*7
5xy.72024 ? 2’60“.(.75!/02—30 *
3anuITUTE YHCITO B CTaHAApPTHOM BHAE H VK& XHNTE€ NOpA-
JOK YHCJIAa;

1) 28 000; 4) 0,00007; 7) 39-107%;
2) 12; 5) 0,21; 8) 45-1071.
3) 0,0034; 6) 320-103%;

Yucno, npelcTaRJIeHHOS B CTAHJAAPTHOM BHUJE, 3ANHIIHTE
B BHIe HATYPAJNBLHOIO YHCIAA WIH JeCATHYHON Apo0u:

1) 3,5 103 2) 1,6 - 1078,

CpasHuTe!

1) 86 10!% 1 2,3.101; 3) 1,23-10°% u 0,12-107;
2)47-10%u 59-107; 4) 31,6-10% u 0,061-10%,

IlopAamok HeKOTOPOro HATYPAJIBHOTO YACHA paBeH 5. Ckoib-
KO LUP COZEPKUT JeCATHUHAA BAMHCE 3TOro yucna?

JecaTHUHAA 3aMHCH HEKOTOPOTO HATYPAJIBHOIO YHUCIA CO-
CTOUT U3 mmecTH nudp. YeMy paBeH NOPAAOK 3TOrO ynucja?

CBONWCTBa CTENEHU C UenbiM NoKa3aTenem

Hpe,uc'raBLTe BEIpAXEHHNEe B BUIE CTEII€HM ¢ OCHOBAHMEM
HJIH INPOH3BEACHNA cTemeHell ¢ pPa3HbBIMH OCHOBAHHAMHA:

11



YApasHenus

52.

53.

54.

65.

1}y a® . a'?; 7) (@)
2ya’ -a'l 8) (@) -(a*)y® :(a®)
3} a5 ,a1o ,a—20; 9) (a5b-3c4)-10;
4} a® : a’; 10) (a®b23)3 - (ab°)%;
-2
1254
5} a? Ia'_lz; 11) (2561—‘13] H
7 y4 RNt
6) a'” -a B . als; 12) (;Ts) A('f;—g) .
Haiignre snauenne BRIpasKeHH:
nHP.TT 4) 3714.3719 . 33,
2} 10712 . 1015, 5) (1379) - (13-2)18;
9-1 . (2—3)5
3) 5712 ;. 57186, £ = ! 4
} 6) (2-8 )2 ) 2—3
Hatinute 3HA‘eHHE BEIDAMKEHHUA:
1) 27 : 812 g) 210 87,
63°2.78
(-36)3 .64 (0,2y8.257
2) —; 4) ——
) 21671 . (-6)° ) g5
YiupocTHTe BHIpa)KeHHe:
1) %pfzq—s . %p6q3; 3) 0,45m*3n2p’4 R I%msn—llpﬁ;
2) —0,4b3¢c" - 1,5b%c %, 4) 5a7% - (~=3a2b3)2.

BrinonHuTe NEicTBUA M NpPUBEANTE I0AYYeHHOe BhIpaKe-
HHe K BHAY, He COTepiKallleMy CTelleHH ¢ OTPHIUATeNbHEIM
IoKasaTeseM:

1 17x7% 28y |

14y712 51x-217

2) -1,6m™*n® - (-2m3p ) 3;

15 (11gps )
3) 21a-ob (12a b )
4) (-10a-2bc11) 2 - (0,1bc72) %
-3
5) (-la‘3b‘7J (=5a2h)

5
e
6) (8; h ) {(16p~5g®)°.

12




56.

57.

58.

59.

60.

Bapuaur 1

BrImosHHTe BBIUHC/ACHHA M 3AMHINHTE Pe3yJbTAT B CTaH-
JApTHOM BHIe:

105Y . (6 108\ 32104

1) (2,4-10%) . (6-107%); 3) s 107
1,210

2) (4-107)- (4,6 -1078); 4) 2=——__,

YnpocTuTe BRIpaskeHue:
1) (@®+2)(a®-2)-(a? +3)%;

P B
2) “_—1'—%;
o -y
2 _ -4 -2
3) x S5y Y

+ .
dx 1y 2 4yt xley2’
x 2 +y? xly? 4t

o - ! .

4)
x x

YnpocTuTe BHIpaKeHue H 3aMHIIHTE Pe3yIbTAT B BHAE pa-
IMHOHAJILHOrO BhIpaKeHUsd, He COAEep KAIIero CTelleHH ¢ OT-
pPHIIATENBHBIM IIOKA3ATEaEM:

1) x#-3 x%-9 1
x5 x5 x8_-3°

2) as 2478 36 -q710 N 1275
a®*-6 a®-12¢%+36) a®-8 a®-6

DyHKUUA ¥y = % H eé rpaduk

Hana pyHKUIHA ¥ = —4?8 . Hafigure:

1) snauenue GHYHKIHNH, ec/H SHAUYEHHEe APTYMeHTa DPABHO:
-3; 6; 0,4;

2) 3HayeHHe apryMeHTa, IPH KOTOPOM 3HAUYeHHE (BYHKIIHHA
paeuo: 12; —36; 100.

IloctpoitTe rpaduk QPyHKIHH ¥ = % IMoneaysace rpadu-
KOM, HallguTe:

1) sHauveHune GYHKIHH, eC/IM 3HAUYEHHE API'YMEHTa paBHO —4;
2) 3HaueHHe apryMeHTa, MPH KOTOPOM 3HAYeHHEe PyHKIHH
paBHO —6;

3) 3HaueHHA apryMmeHTa, IpH KOTOPBIX PYHKOHNSA IPHHH-
MaeT HNOMORKHTEIbHBIE SHAYeHNA.

13



YnpawHeHun

61.

62.

63.

64.
65.

66.

67.

68.

69.

He Boinonnas nocrpoenus rpaduka GyHKINHE Y = —35- , OII-
pedenuTe, IpoXoAUT JAH ITOT I'padpHK Ueped TOUKY:

1) A (4; 9); 3) C (65 ~-6);

2) B (-12; -3); 4) D (4,5b; 8).

Haiinute 3HaueHHe %, npH KoTopom rpadMr (QyHKIUN
Y= % NpOXOAHUT uepead Touky: 1) A (-5; 8); 2) B (é, Hﬁ);
3 C (-0,6; -1,2).

ITocTpoiiTe B 0gHOI cHCcTeMe KOOpAHHAT rpadHKu dyHK-
uui y = % H Y =X +5 U onpegesnTe KOOPAMHATEl TOUEK

HX [IepecevyeHNsd.

Iloctpoiite rpadhuk GyHRIUN Y = i7_|
X
IToctpoiite rpaduK GYHKITHA:
8
- <
1) y= x,ec.rmx < -1,
7—-x,ecmuy > —1;
2x + 2, ecoimx <1,
2 y= %,ecun l<x <2
2, ecnx 2 2
IlocTpoiite rpadmuk byHKIHE;
9x — 27 40 - 10x2
1 = ; D y=—7—"7—.
)y x2 -3y’ )y &3 —ax

DyHKUMA ¥ = x2 n eé rpadpmk

He Buinonnsasa moctpoeHud rpadurka GyHKuun y = x2, on-
pefennTe, IPOXOIHUT K 3TOT MpadHK Yepes TOUKY:

1) D (-7; 49); 2) E (-4; -16); 3) F(0,3; 0,9).
Pemnte rpadndeckn ypaBHeHNe:
1) x% =5x - 6; 2y x2-x+2=0,

x? ecmnx £1,
2—x,ecmux >1.

1) Hasigure f (-2), f (1), f (3).

2) IlocTpoitte rpathuk gaHHOK GHYHKIIUN.
14

HaHa pyHKIHA ¥ = {



70.

71.

72,

73.

74,

75.

KeaapaTHble KOPHH.
ApudMeTHHeCKWH KBAAPaTHLIA KOPEeHb

Hmeer 11 cMEICT BHIpAKeHHe:

1) V5; 2) —5; 3) V-5; 4) J(-5)*?

Haiignre 3HaueHMe BLIpaKeHUA:

1) 0.2430 —%\/ﬁ;
2) V49 - /0,09 + V23 + 1;

3) 50,64 — /52 +122;

4 11
4) ,’55 - ,}12—5 +0,07,/10000.

Haitagare 3HaAYeHUe BHIPAMKEHHA:
2

1) (V&) - J1.68; 3)18-[—%\/3) L (48
2 (207 -2y 4 o6l (1VTEs |

HDH KaKBX 3HAYEeHHAX 4 HMEET CMBICJI BHIDAXKEeHHe:

1) va-3: 3) J(a-3)?; 5) V-a-3;

2) V4 —a; 4) Ja* +1; 6) J-(a-3)°?
Perure ypaBHeHHe:
1) Jx =5; T J6x -3 =0;
2)\/§=$; 8) V6x -3 = 2;

21
3) Jx -8=0; 9) 2= = 3;

'

4) 2Jx -9 =0; 10) 22 =5,

x -4

5)%J§+4:0; 11) J3+5+x = 3;
6) V6x —3 = 0; 12) (x - /x2 -4 = 0.

Pemnte ypaBHeHHe:

1) x2 = 4; 4} x2 = -36;
2y x2 =17; 5) (x + 3)* =100;
3) (x - 8)2 = 0; 6) (x - 4)2 = 6.

15
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YnpamHeHun

76.

77.

78.

79.

80.

81.

82.

83.

ITpH KakHX 3HAYEHHAX ¢ YpaBHeHHME Y2 =a + 3:

1) uMeeT ABa KOpHA; 3) He uMeeT KOpHe#?
2) uMeeT OJUH KOpPEHb;

IpH KakuX 3HAYEeHHUAX @ ypaBHeHHe (¢ — 10)x2 = 3:
1) uMeeT KOpHH; 2) He UMeeT KopHer?

Odna xaxzaoro sHaYeHUA ¢ peIlNTe YpaBHeHHeE:!

1) Jr=a-2; 3) Ja(x - 2) = 0;
2) (a-2)0Jx =0; 4 (a-2Vx =a-2.

MHOXECTBO U €ro 31€MeHTbI

HspecTHO, 4TO0 A — MHOMKECTBO OJHOZHAYHBIX IPOCTHIX
guceln. [locTaBbTe BMeCcTO 3BE3LOUKH 3HAK € HJIH € TaK,
YTOGEI MTOJNYUMJIOCE BEPHOE YTEep:KICHHE!

1) 5 * A; 2) 2 % A; 3)1 % A; 4) 8 % A,
3anuiInTe MHOKECTBO KOPHell ypaBHeHHs:
D3x-7=0; 3) (x-Di{x2~-1)=0.

2) (x-8){x+9)=0;

3agafiTe nepedncieHHeM 2IEMEHTOB MHOMKECTEO!

1) npaBHALHBIX gpofeil co 3HaAMeHaTeJeM 5;

2) 6YKE coBa «hHIHKA»;

3) nudp uncaa 1 230 321.

Papuui 11 MHO:%ecTBa A u B, ecau:

1) A={2,4}, B=1{4, 2};

2) A={(2; 4)}, B={(4; 2)}

3) A — MHOKecTBO KOpHeil ypasHeHua x% +5 =0, B=J;
4) A — MHOKeCTBO NPAMOYTOJBHBIX PaBHOOGEIpEeHHEIX
TPeyroJbHHKOB, B — MHOecTBO NpAMOYTOJBHBIX Tpe-
YrOJLHHKOEB ¢ yrjaom 45°7

MoamHoKecTBO. Onepaunn Hag MHOXKECTBaMM

IIycte A — muOMXKecTBO HHQP uncaa 2 342, Aenderca au
MHOXKeCTBO LIHbP YHNcaa X MOAMHOMECTBOM MHOMeECTEA A,
ecan:

1) x = 43; 3) x =321;

2) x = 444 444; 4) x =323245?

3anuinnTe BCe MOAMHOMKECTBA MHOMecTea {1, 2, 3.

16



85.

86.

87.

88.

89,

BapwaHnt 1

Hafignre nepeceueHne MHoxecTB A u B, ecou:

1) A — mHOMecTBO Hdpp uncaa 66 790, B — MHoxecTBO
nudp umcaa 40 075;

2) A — MHOXKecTBO geauTesell uacaa 24, B — MHOXeCTBO
YHces, KPpaTHBIX uHcay 6;

3) A — MHOXXeCTBO OJIHOZHAYHLIX YHCeJ, B — MHOMKeCTBO
COCTABHBIX YHCEJT;

4) A — MHOXeCTBO ABY3HAYHLIX YHceJ, B — MHOXeCTBO
uHce, KPpaTHBIX YHCIY 75;

5) A — MHOKECTBO HApaJlIeNorpaMmMoB, B — MHOMKeCTBO
NPAMOYTOJBLHHKOE,

Haiiaute o0beuHeHTe MHOMeCTE A U B, econ:

1) A — mEoKecTBO MUbp ynciaa 7 786, B — MHOMKecTBO
nudp uucaa 5 078;

2) A — MHOMecTBO Aennrenel unena 12, B — MHO®ecTBO
memuTesell uncaa 16;

3) A — MHOMKECTBO HapalIeNlorpaMMoB, B — MHOMKECTBO
NpAMOYTOJIbHUKOB.

Yucnosble MHOXKECTBA

Bepuo nu yTeep:KieHME!

1)8¢e N; 5) -5,4 € N; 9) V3 e R;
2)8¢e Z; 6)-5,4¢ Q; 10) /25 ¢ N;
3)8¢ Q; 7)-5,4 € R; 11) V25 ¢ Z;
4)8 ¢ R; 8) V3 e Q; 12) V25  Q?
CpapHUTEe YHCTA:

1) g u 0,55; 3) —2,(35) u —2,35;

2) 5,(16) u 5,16; 4) 6,(23) u 6,(24).

CeoncTea apMpmeTHHeCKoro KBaagpaTHOro KOpHA

HaiigyTe 3HaYeHHe BLIpaXeHHA:
1) 16,4%; 3) i\/842; 5) V6°;
2) J(-1,37)%; 4) -2,6,/(-5)%; 6) J{—11)%.

17



YnpaxHeHws

90.

91.

92.

93.

94,

95,

Haiinute sHaueHMe BRIpasKeHNA;

1) V64 - 36;
2) /0,04 -81;

3) /0,25-0,09-144;

3 49
16 169°

5) V3% -10%;

4)

6) J(-3)* - 0,16

Hal‘:UIHTe 3HA4YeHUE BRIPAMKEHHUA:

1) V45 . 5;
2) V160 - v250;

/108
3) ——;
)&
4) 90

J0,016

Haiigure snauenue BHIDAMKEHHNA:

1) v18-128;
2) V162 -50;

3) 2,5.16,9;
4y /2250 -1,6.

anoc'ru're BHIpaxKeHHe:

1) +16x', ecnn x < 0
2) J4x8y?, ecin y 2 0;
3) J0,64x8y1°, ecin x 20, y < 0;

4) falobzﬂc?:ﬂ o
a’bict

1,4.1‘5 y14
¥ V0,49x8°

3)

a>0, c<0;

ecma y >0

6) —0,24%./1,21a18p18, ecni a < 0,

ITocTpoiiTe rpapuk pyHRI UM
D y=vax? —x+1,ecou x 20

2) y=x% —2x+5,

3) y=~/x% +1.

ecan x <0

Peminre ypaBHeHHe:

1) Va2 =x+3;

2) Jx2 =2-x.

18
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96.

97.

98.

99.

100.

Bapwant 1

ToxAaecTBeHHbIe Npeo6pa3oBaHNUA BbIPAXKEHHNHA,
cofepXawux apudmeTnieckue KBagpaTHble KOpHU

BrinecuTe MHOXKHTENL M3-TIOJA 3HAKA KOpHA:

1) J72; 4) /0,98; 7) —-100./0,08;
2) V80; 5) %J4_4; 8) g,fsg.

3) +300; 6) -2,475;

BreirecuTe MHOKHUTEIE H3-TI0J 3HAKa KOpHA:

1) @, ecin a = Q; 6) \/x‘*—y“, ecan x # 0;

2) W, ecaun b <0, ) \/Qa_zb, ecsn g <
3)@; 8) Va3b3, ecim a <0, b <0;
4) \/F; 9 W, ecau a > 0;

5) v—a’; 10) V500a7h'4, ecain b < 0.

BHecHTe MHOMHTEIL o4 3HAK KOpHA:

1) 43; 4) 1\/@; 7) -0,3410;
2) 245; 5) —J_ 8) 6a.

3) 0,1413; 6) —82;

BHecuTe MHOMUTEIL mog 3HAK KOpHA:

1) av11; 4) 5«‘6\/%;
2) a\/E, ecaa a = 0; 5) (a+2),’$:
3) a>v-a; 6) (@-3)[5

Yupocrure BhIpaskeHue:
1) V16a ++/100g — V81a;

2) V20 - V125 + J405:
3) 4427h — 548D + i\hgzb.
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YnpamHeHun

101. BrimoJHUTE YMHOMKEHHE!

102.

103.

104.

1) (99 - J44) - V11;

2) (446 - VB4 +/24) - J6;
3) (12~ V7)3 +2V7);

4) (243 +3V5)(3V3 - 2V5);
5) (V14 - V10){J14 + J10);
6) (3va + 7Jb)(3Va - 7Vb);
) (ﬁ+1)2;

8) (445 —5v2)".

YHDOCTHTE BbIPaXKEeHHE:

1) (86 + 58 - 4432) - V2 - V108;

2) (V5 + 7V2H742 - \5) - (V10 - 25)5
3) (7-43)" +(4+3)%
4) (V1= 43 + 7+ 443)

CoxpaTHTe Gpobb:

2

2 _ _
1) XP-11 3)a+3JE; 5) ™ 12JE+36;
x+‘/ﬁ a-—-9 m— 36
2)\/542. " 17 -17, 6)\/573
x =144’ N T 721

OcpoboguTech OT HpPPAIMOHAJLHOCTH B 3HaMeHATeNe
apobu:

1) _\/—Gi_?; 5} xx_—33; 9) _.'\/%_-_5—4—5;
3) s 7)ﬁ; 11)%;
O A R T R b et
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Bapuant 1

105.

1086.

107.

108,

109.

HaiizuTe 3HaUYeHHe BBIDAXKEHUA!
12 12
1

) 12-5J6 12+576

2) 8 3
7T+424 -1 7++24 +1
\/_ V3, ¥5+43
\/E+J_ NN

YnpocTuTe BhIpasKeHHe:
a_ \/E . 3) \/—;—6,::—36.
a_l ,\/E+1’ \/; ’ 4.1’ !
a+h 2Ja . 4)(\/5—5+20\/E]_ Ja+5

J_ b Ja-b Ja+s a-25) g5/’

HzBectHOo, uTo v8+a ++v3-—a =4. Haiigure 3HavdeHHe
BEIpa:KeHHuA /(8 +a)(3 — a).

PyHRUMA Yy = Jx v eé rpaduk

He BrInonHAA noctpoenus rpaduka GyHKOIHKA § = \/;, omn-
pedenuTe, 4yepe3 KakHde M3 JAHHBIX TOYEK [IPOXOJHT 3TOT
rpadux:

1) A (4; 2); 4) D (-100; 10);
2) B (16; -4); 5) F(12,25; 3,5).
3) C (0,09; 0,3);

CpaBHHUTE:

l)ﬁnﬂ; G)Jﬁnzm;
2) 2,9 n21; 7) 645 n 5J6;

3) 4 u V17; 8) 0,3,}3% u J0.5;

2 . 2 a9l 4 5
4)\/; ul; 9) 51/622 u 3,/58.
5) -8 u —/63;
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YnpamHeHuna

110.

111.

112,

113.

114.

115.

116.

117.

118.

He BLINONHAA NMocTpoeHHA, HANOHTE KOOPAHHATEL TOYKH
nepecedeHda rpadpura QyHKOINH Y = Jrom IpAMOM:
I)y=3; 3) y=-4

2y =0T, 4) y =300.

Pacrnosio:xuTe B NOopAfKe BOSPACTAHHA uYHCIA: T; J46;
6,8; V50; 7,2.

Mexy KAKMMH IBYMSA IOCJHeA0BATEILHEIMHA IeJBIMH YHC-
JIAMH HaXOAUTCA HA KOOPAHHATHON NpAMOH UHCIO:

1) J11; 3) /0,93;
2) J34; 4) -/63.257

YrasKHTe BCe IleNble YHCJa, PAcMoJIOKeHHBe Ha KOOpAH-
HATHOH NpaAMOi MesxIy YMUC/IaMU:

1) 7u102; 3) V29 u -4,2;

2) V6 uJ73; 4) —/37 u 1,2.

Hpﬂ KAKHX 3HAYEHHAX X BBHINIOJHACTCHA HEPABEHCTBO.
1) Jx 2 4; 2) Jx < 3; 3) 7<Jx <10?

IlocTpoiiTe B 0AHOM CHCTEMe KOOPAMHAT rpadpuku PyHK-

ouii y = Jru Y = x — 2 B onpeaesuTe KOOPJMHATLl TOUKH
HX MepecedyeHHd.
YUpocTHTe BBIpayKeHHe:

1) J4- V3% 4) (8- VITP? +(3 - V1)
2) Je- 71 5) (V23 -T2 - (V23 - 3)2.
3) (V6 —V8)?;

Vnpoc'm're BbIpaxKeHHe:

1) V27 + 10V2; 3) V25 + 4421 + {70 — 14V21;
2) Y14 - 213; 4) V24 - 6415 - 115 - 20415.

YnpocTuTe BEIpaXKeHHe:

1) J(Va +2)2 -8Ja + J(Ja - 17 + 4Ja;
2) \/a+2\/a+1+2+\/a-2\/a+1+2.
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Bapuant 1

119,

120.

121.

122,

123.

124,

125,

126.

127.

128.

KsaapaTHbie ypaBHEHHS.
PellleHWe HENOAHBIX KBaApPaTHLIX YPABHEHWH

CocTaBbTe KBAIpPATHOE YPABHEHHE, B KOTOPOM:
1) crapunii koahbunrenT paBeH 5, Bropoii KO3PHUINEHT
paBeH 6, a cBOGOMHBIN YiieH paBeH 1;

2) crapminii Ko3ddHUITHEeHT paBeH %, BTOPOH KO3BDOHUIHNEHT

pageH 0, a ¢cBOGOIHEBIH ujleH paBeH —9.

Kaxue ua uncen 1; 0; 3; —2; —8 AraAwTCcA KOPHAMH ypag-
HeHuA x2 +Tx -8 =07

Pemmure ypaBHeHHe:

1) 5x% — 20 = 0; 4) 3x% - 24x = 0;
2) x% +12x = 0; 5) 49x2 -9 =0;
3) 6x2 —18 = 0; 6) x2 +25=0.

Pemnre ypaBHeHHe:

Dx-Dx-2)+(x+4d)(x-4)+3x =0

2) 2x-T7¥? -7(7-2x)=0.

IIpu KaKoM 3HAYEHHH ¢ YHUCIAO 3 ABAAeTCA KOpHEM ypas-
HeHua x2 +ax —51=0?

Pemmure ypaBHenme:

1) x2 -8lx| = 0; 2) x% —4lx[+5x =0.

dopmyna KopHed KBaAPaTHOrO ypaBHeHUA

Pemnte ypaBHeHHe:

1) x2 +5x-14=0; 5 x2+6x-2=0;
2) 22 -14x +40=0; 6) 3x2 -4x-5=0;
3) 3y2 -13y+4=0; 7) 25x2 +60x + 36 = 0;
H12m2+m-6=0, 8) x2-8x+18=0.

Pemnre ypaBHeHHE!:

1) (dx+1}{x-3)=12;

2y (x+2M{x -3) - (2x - 5)(x +3) = x(x ~ 5);

3) (6x -5 + (3x — 2)(3x + 2) = 36.

Haiiaure nepumeTp NpaAMOYTOABHUKA, ILIGLIANE KOTOPOTO
papua 36 cM?, a ogHa H3 cTopoH Ha 9 cM HoJplIe APYTroi.
Peminre ypaBHeHHE!:

1) 322 - 5xv3 +6 = 0; 2) x2+x(1-5)-6 =0.
23



YnpamHenua

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

IMpn xKakux SHAYEHUAX @ YHUCTIO 1 ABJIAETCA KOPHEM ypaB-
HeHHA a?x? +ax —2=0?

HaiinaTe cTOpoHBI NPAMOYTOJIBHOTO TPEYTOJbHHKA, €CIH
OJIMH M3 ero KaTeToB Ha 14 cM GoJiklle Apyroro Katera
H Ha 2 CM MeHbIlle 'MIOOTEeHY3Hl,

Hafimnre cTOPOHBI NpAMOYIOJMBHHKA, €CAH WX PaBHOCTH
paeHa 23 c¢M, a AUArOHANL IPAMOYTOJIBHHKA — 37 cM.
HaiiguTe TpH Nocief0BATENLHLIX HATYPAJLHBIX UHCA, €C-
JHA YABOEHHBIH KBAJpaT TepBoro W3 HHUX Ha 26 Ooablue
NPOHM3BEJeHAA BTOPOTO H TPEThero Yucesn.

HaiiguTe ueThIpe NOCAEHOBATENbHBIX UYETHBIX HATYDaib-
HBIX YHCNA, €CJAH VTpoeHHoe MpOU3BeAeHHEe BFOPOro
U TPETBEro Yncel Ha 344 fonbllie MpOU3BEJEHHA IIepBOTO
H HEeTBEPTOTO YHCEJ.

CKOJIBKO CTOPOH HMeeT MHOTOYTOJBHUK, €CJIH B HEM MOXK-
HO mpoBectn 20 gAHaronanei?

Peminte ypaBHeHHe:

Dlxz—x-1=1; 3) xixl+8x-7=0;
2) x2 -2[x|-8=0; 4) ¥ +7Jx2 -18=0.
Pemnre ypasuenne:

7 7
1) x2 - — = -5
) x 6x+x_5 - 5

2) (Vx —8)(18x% - 9x —5) = 0;

3) (x% +16x)(Vx - 2)(x? - 2x - 24) = 0.
Perinte ypaBHeHue:

1) Va2 +8x - 10 + /22 —10x + 16 = 0;
2) x2 —12x +36 +|x2 —4x-12|=0;

3) Va2 121 +|x% + 2x - 63/ = 0.

Ilpu kakoM sHadeHHH b HMeeT eIHHCTBEHHEIH KOPEHB
ypDaBHEHHE:

1)10x2 +4x 4+ H=0; 2) 2x8 + bx +8 =07

JIaA KaxJ0ro 3HAYEHHA ¢ PellINTe yPaBHeHHE:

D x2+1-5a)x+4a® —a=0;

2) x?—Ba+4x+12a=0:

3 2a-Dx?+(@+Hx+1=0.
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Bapuant 1

140.

141.

142,

143,

144,

145,

146.

147,

148.

IIprn Kaxkux 3HAYEHHAX & HMeeT eJUHCTBEHHBIH KOpeHb
ypaBHeHHe:

1) bx2-8x-7=04

2D+ +b+3)x+2=0;

3) (b+5)x2+(2b+10)x +4 =0?

Teopema Bueta

He pemas ypaBHeHHe, HAHOHTe CYMMY W MPOH3IBEICHHE
ero KopHen:
1) x2 +17x - 38 = 0; 3) 3x% —8x 14 = 0;
2) x2-16x+4 =0; 4) Tx2+23x+5=0.
HaiiguTe koaddunmerTs b U ¢ ypaBHeHNd x° + bx + ¢ =0,
eC/IH ero KOPHAMH ABJAIOTCA YHC/IA:

1 1
1) -7 m 14; Z)EH—E.
CocTapbTe KBagpaTHoe ypaBHeHHe ¢ HedbiMu Koadwburiu-
eHTAMH, KOPHHM KOTODPOT'O PABHBI:

1) 4 u9; 5) —% n—%;

2)-3u8; 6) 3-31 u 3+/31;
3)§H5; 7) V5 u —/5;

4) 0,2 u —6; 8) -11-2V3 u -11+243.

Yucao —12 asaserca xopHeMm ypapHenus X2 +15x +¢q = 0,
HaiiguTe 3Ha4YeHHe ¢ U BTOPOH KOpeHE YpABHEHHHA.
Yucno 8 aABnAeTcA KopHeM ypaBHeHusa x2 + px—32=0.
Haiigute snadenue p 1 BTOpoil KOPEeHL YpPABHEHHUA.

Yucao % ABJIAieTCA KOpHeM ypapHeHus 6x2 +bx -3 =0,

Haiiaurte aHadyeHue b u RTOpPOH KOpeHb YPABHEHHA.
Yucno —0,4 aBuaserca KopHeM ypaBHeHus 212 —14x+
+ ¢ =0. HalifuTe 3HaYeHHe ¢ U BTOPOH KOPEHbL YpaBHe-
HHUA.

IIpu Kakom 3HayeHuM b KOpHU ypaBHeHus x2 + bx -7 =0
ABJAIOTCA NPOTUBOMOJOMHEMH Yucaamu? Haiiaure stu
KODHH.



YnpaxHeHun

149,

150.

151.

152.

153,

154,

155.

156.

157.

158.

Oxnun u3 KopHeil ypaBHeHHA x2 —19x + g = 0 Ha 3 Gosbie
apyroro. HafifiTe KOpHE YpaBHeHUA U 3HAYEHHE (.
Kopuu x, u X, ypaBHeHHA x% +mx+27 =0 yigosierpo-
pawr ycnosuio X, = 3x,. HaiifuTe KopHH ypaBHeHHA H
3HAYEHHE M.

Kopuu ypasHerusa x2 +27x +m =0 oTeHocaTca kak 4 ; 5.
Haiigure KOpHH YpaBHeHHA U 3HAYEHHe 171,

Kopuu x;, u x, ypaBHenus x2 -7x + p =0 ynoBmerBopa-
10T yenosuio 3x, - 5x, = 5. Hafizure xopHH ypaBHeHHA
U 3HAYEHHE p.

HsBecTHO, 4TO X, ®H X, — KODHM YDaBHeHHA
x2 —-9x +11 = 0. He pemas ypaBHeHHs, HalifuTe 3Haue-
HHE BBIPAMKEHHA:

1 1
1) —+—; 3) x% +x2; 5) (x, - x, )%
X X
2 2, 34 o3, 1 1
2) xlxz +xlx2, 4) X +x2, 6) x—lz"'F.

CocTaBhTe KBaJpaTHOe ypaBHeHMe, KOPHH KoToporo Ha 1
Gosbllle COOTBETCTBYIOLIHX KOpDHEeH ypaBHeHHs X2 +5x —
-7=0.

CocTaBhTe KBagpaTHOEe YpaBHeHHEe, KOPDHH KOTODOFrO
B 4 pasa GoJbllle COOTBETCTBYIOIIHX KOpHeil ypaBHeHHMS
2x? -13x +5=0.

CymMa KBajpaToB KopHeii ypaBHeHus 2x2+axr—-3=10

37 "
paBHa ik HaiiguTte 3HaueHue a.

KBagpaTHbIA TpEX4neH

Haiiaure KOpHH KBaApaTHOTO TPEXUJICHA:

1) 22 - 2x - 35; 3) x2 -10x +18.

2) 3x2 +16x +5;

PaznoxxuTe Ha MHOMKHTENN KBAJPATHBIN TPEXYIEH:

1) a® —13a + 22; 4) —%xz—%x+6;

22 ) 1., 1. 1.
2) -b% + 2b + 24; 5) YA TR
3) 100¢2 ~ 50¢ + 6: 6) 12x2 — 60x + 75.
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159.

160.

161.

162,

163.

164,

CoxpatuTte Apobb:

Z_x-6 B -27
1 x—i—; 6) — —=f .
) x-3 )5b2—16b+3’
2x + 10 g 2
< o0’ N — =
2+ x-20 15 — 2x — x2
2x% + 9x — 18 2 _8y+12
3) 8) L4 =
4x= -9 12y —y* - 20
2 2 _
4) 36(12 12a+1; 9) 3x +2;: 1‘
6a® +11a-2 Tx —3x° -2
2 _
5) m-+8m-9

m® +12m + 27"
IMocTpoiiTe rpadpnk GyHKOHHU:
x2 -Tx+6

2

222 -5x+2 x%-

Bapuant 1

9

1) Y= _1 s 2) y=
¥npocTHTe BHIpAsKeHHE:

1) 3y* -12  6-y _y
2y2 15y +18 y+2 3-2y’

9 y+20 y—-2 4 .
) 3 : 2 —o 4_.2 1
4y - 16y |6y +11y-2 4-y

3)( 4a L2 J: 2a+4 a
1 a

-2

a®-3a+2 a®- 2_q-2 a-1"
PaBJIOﬁCHTe H& MHOXHTeJH MHOTOYJISH:
1) x% - 2xy - 63y%;
2) 2a® + Tab + 3b%;
3) 3m2 + 11mn — 4n?,
IInsa Ka/aoro sHaUeHHA g pelINTe ypaBHeHHe:
1) (@® —a-56)x = 2% - 64;
2) (@ +5a—24)x = 2a® -5a - 3.

PetlieHHe ypaBHEHHN,
CBOAAWMXCA K KBAAPATHbIM YRDABHEHHAM

Pemure ypaBHeHHUE:
1) x4 -50x2 +49 = Q;
2) x* -5x2-36=0;
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xr+3°

3) 4x* -13x%2+3=0;
4) 3x* +8x2-3=0.



YnpaxueHuna

165.

166.

167.

168.

PeunTe ypasuenue:

1) x?+8x _ 20 5y 14 _ 21 _5.
r+10  x+10° 2-2xr x2+2x «x’

2) 2x% -3x _2x-2, 8) x+5_ 5 _ x-20
x2-4  xt-o4’ x-2 x-5 (x-5){x-2)°
Bx+3 3x+1 1 3 72

3) —— = 5 7 + = 5

) X+5 X+2 )x+6 x® —6x x%-36x

4) 1 1 1 8) 3 13 _ 26 +5x

Y+3 x+5 4’ x-2 x2+2r+4 x2-8
PemmuTe ypaBHeHUE METOJOM 3aMeHBI lepeMeHHOH

1) (x2-92 -4{x2 -9 +3=0;

2) (x+0) -10{x +52 +9=0;

3) (x2+3x)2 -2(x2+3x)-8=0;

4) (x* +4x-4)2 - 9x%2 - 36x + 44 = O

B) (X2 +x+1 (a2 +x+2)=12;

6) (x* —2x2)2 —14(x* - 2x2) =15.

Peniure ypaBHeHHe MEeTOXOM 3aMeHBI lepeMeHHOIL:

x2 3x

1 - 2=0;
)(2x+3)2 Sx+3 ’
-3 x+2 1
)x+2 x—3—44’
x-1 3x _ 5,
3) X 2x-1 2
3r+4 6(x-2)
4) x-2 3x+4 =1
2 -
5) x*+x-3 3 =1:
2 2x2 +2x -6
2 _
G)x r-1 26x = 5;
X xc-x-1
1 2 6
7 + = :
)x2—3x+3 x2-3x+4 x2-3x+5
8) 8 —x2 +6x = 10.

x2 —6x+12
Jag Kaxaoro 3HaUeHWA a4 pelnuTe ypaBHeHUe:

1 x2—5x+6=0_ 9y —*¥=a4_ _o,
x-a ’ x2-5x+6
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169.

170.

171.

172,

173.

174.

175.

Bapuant 1

¥¥-(@+xr+a _
x-2 -

¥ —(@a+3)x+2a+2
xr -2

3) 0.

0; 4)

2 oar+2

=0 ume-
x -3

Ilpu KaKuX 3HAYEHMAX ¢ YpaBHeEHHe

€T eINHCTBeHHEIH KopeHb?

PauuoHanbHble ypaBHEHUA
KaK MaTeMaTH4YeCKHe MOAEH PeaibHbIX CHTYALNH

CKOpOCTE IepBOTo BeJIOCHIEANCTa Ha 3 KM/d GoabIle CKO-
pocTH BTOporo, noatoMmy 60 kM on mpoea:xaer Ha 1 u §nicT-
pee BTODOrO BelocHneaucra. HaliguTe CKOpOCTE KaKAOTO
BeJIOCHIIEAHCTA.

W3 nyukxra A B nyHKT B aBToMOBHAL exan mo mocceiiHOH
gopore anmHo# 21 KM, a U3 nyEKTa B B nyHKT A BO3Bpa-
ajica IO PYHTOROH gopore anuaon 20 KM, 3aTpaTHB Ha
o0patHbelfi IyTH Ha 6 Muu Goabllle, YeM Ha NYTh U3 NYHK-
Ta A B nyHKT B. C Kakoil ¢cKOpPOCTHI0 eXal ABTOMOOUIE 110
TPYHTOBOH JoOpore, ecAHM MO IIIOCCE €ro CKOpPOCTh HA
20 kM/4 Gonbile, YeM HO TPYHTOBOH mopore?

Iloesn monxen 6bL1 mpoexath 360 kM. Ilpoexas % 9TOTO

pPacCTOAHMNA, II0e3] YBeIWYHJd CKOpPOoCcTh Ha 5 KM/4. Haii-
AUTEe CKOPOCTH Moe3la Ha KaKIOM VUACTKe IBHKEHHA, ec-
JH Ha Bech IyTh GRLIO 3aTpavyeHo d iU,

MoTopHas noAKa Opoila 35 KM Mo o3epy, a 3aTeM 34 KM
[0 peKe, BIAZAKINEH B 5TO 03epo, 3a 2 u. Haligure cobet-
BEHHVIO CKOPOCTD JIOAKH, €CJIH CKOPOCTE TeUeHASA PEKH CO-
crapiager 1 KM/d,

Tenxoxox nmpomeén 30 KM OpPOTHB TeYeHHA PeKH M 16 KM
o TedeHW¥), 3ATPATHR HA IYTh IO TedeHHU Ha 30 MHH
MeHblle, YeM Ha IMYTh NPOTHE TeueHua. Hailigure cober-
BEHHYI0 CKOPOCTH TEILIOX0JAa, €CJIH CKOPOCTh TEe4eHUs pe-
KH cocTaBader 1 km/q,

s mepepozku 60 T rpysa 3aKasanu onpeAeéHHOe KOJIH-
yeCcTBO aBTOMOOHJIeH OAMHAKOBOU TIpPpy30M0oIbEeéMHOCTH.
B cBA3H ¢ mOTOMKOH ABYX aBTOMOOHeH HAa KaXIBIH U3 OC-
TABIOIUXCA HOTPY3UJIH Ha 1 T 6ojamille, 4eM NIJIaHHApOBA-
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YnpaxHeH s

176.

177.

178.

179.

180.

Jock. CKONMBLKO aBToMobOMuell moikHO 6HLJIO paboTAaTh Ha
nepeBosKe rpyza?

YpcauTtens 00BIKHOBEHHON ApoOH Ha 4 MeHBIlle eé 3HaMe-
Harenda. Ecau yMmciaurenb aroif apobu yBenuuyuTh Ha 6,

1
a 3HaMeHaTeJbh — Ha 9, TO MoJAyueHHaa ApobbL OyieT Ha 3

Boanine HexoaHoi. HalifuTe HCXOAHYIO IPOOE.

IBoe pabounx, paborad BMecTe, BLIIOAHHJIH MPOU3BOJICT-
BeHHOe 3afaHMe 3a 12 4. 3a ¢KOJBKO Y4COB MOKET BEIMOJI-
HUTEL 9TO 33JaHHe Ka)KAbIHA pabouMil caMocToATeNBHO, ec-
Y OAHH H3 HHX MOKeT 3TO chLejlaTh Ha 7 4 OmicTpee Apy-
roro?

IlepBasa 6puraga paborana Ha peMoHTe goporu 9 u, mocie
yero K Heil mpHcoefHHUJAchk BTopad OpHrajga. Yepes 6 4

. 1
COBMeCTHOH paboThl Hb1J1a OTPEMOHTHPOBAHA 3 goporu. 3a

CHOJIPKO YACOE MOXKeT OTPEMOHTHPOBAThH NOPOTY KaKaasa
6puraza caMocTOATeNEHO, €C/IH BTOPOil HpHUrafge A4 aTOrO
TpebyeTcsa Ha 9 U MeHblle, YeM NepBoii?

CautTor sonota ¢ cepebpom, cogepxasuinii 60 r sonora,
crtaeunu ¢ 60 r aoaora. IlpoeHTHOE cofep:KaHHe 30JI0TA
B HOBOM ciIuTKe Ha 15 % Oonbie, ueM B HCXOJHOM.
CKOMBKO rPAMMOER cepebpa comepKHTCA B CIUTKe?

B pactBop, cogep:xamuii 60 r Boasr, goGasunn 20 r BoasI,
nocje 4er¢ KOHLEHTPALHA COJH YMeHBIINJack Ha 9 %.
CKOJIBKO rPaMMOB COJMIH COJePXXHT pacTBop?
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BapmnauT 2

NoeTOpEeHWe

HpepcrasbTe B BHAE CTENEHH C OCHOBAHUEM ¢ BHIPAMKEHHE
1) (a*)? 4) (@)Py;

2) (-a®)% 5) (@®) -(a®)%

3) abat; 6) (—a®)®  (—a?)" : @'

YnpocTuTte BHIpaKeHHE!

1) (x +2)(x —5) - 3x(1 - 2x);

2) (a+3)(a-2)+(a—-3)a+6)

3 (x-TBx-2)-(bx+1)(2x - 4);

4) (x-2)2 +(x -V(x+1);

5) (3a - 2b)(3a + 2b) — (a + 3b)%

6) (y~ D+ +y+1)> - (T-PN(T+y)
PasoskHTe HA MHOKHTEH:

1) 6a - 9b; 6) 15mn® - 5mn;

2) 4x — xy; 7) 24x%y + 36xy%;

3) bab —5ac; 8) —4x% +16x15

4) 3m? - 6mn; 9) 3x1 —6x% + 9x%;

5) a” +at; 10) 8ab® —12a2b - 24a%b°.
PasnosKuTe HAa MHOMKHTEJIH:

1) 3x + 3y - bx - by; 4) 6m?n—3m? + 2mn? — mn;
2)dn-nc—4+c; 5) 4a* - 5a°y — 8a + 10y;
3) 2T +a® +4xt + 4 6) a®b? -a® + a*b? -a.
IIpencraBbTe TPEXUJIEH B BUIe KBaApPATA ABYWIeHa:

1) @® —14a + 49; 4) 16m? + 49n® — 56mn;
2) 25y + 10y + 1; 5) x1° - 6x°h + 9b%;

3) 10042 — 180ab + 8152; 6) 36mb + n12 +12m3ns,
PasnoxuTe HAa MHOMKHTEJNHN:

1) x2 - 25; 5) a2b? —%;

2) 36 - 16y%; 6) a® — x4;

3) 4x2 - 81y3% 7) 0,045 — a'?;

4) 0,09y% — 1,21p?%; 8) ~1 + aSht.

Pasznoxxure Ha MHOMKHTEIH:

1) a® + 64; 3) 216 - m®n?;

2) 813 - y¥; 4) b + at.
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YnpaxkHeHHus

10.

11.

12.

Pazno:xuTe HA MHOMHTEJIH:

1) 3a - 345; 5) —3a* —12a® - 12a%;
2) 7x% - Tay?; 6) 2a® + 54bS;

3) 5x%y® - 45x2b%; 7) a + 5b + a® - 25b%;

4) 3x? - 24xy + 48y%; 8) ac® —act —cf + ¢t

PaLuoHanbHble Rpobn

Haﬁ,u;me 3HAYEHHE BBIPAKEHUS:

3m — _ 4.
1) yr— 6 ,ecou m=-2, n=1;
)y + 2y , ecan y = 0,4,

-1
HDH KaKHX 3HaAYeHHAX HGDEMEHHOﬁ HMeeT CMBICJI BhIDA-
JKEEHUE:

1) 2x - 3; 5) x25—9; 9 ﬁ’
2) 225 6) e
3) 1L 7 s 1) =2

H I 8 iy 12) :?

X
3anyIInTe PANHOHAJBLHYIO AP0Gh, COZEP/KALIYIO MepeMeH-

HYIO X, AONYCTUMBIMH 3HAYEHHAMH KOTOPOH ABIAIOTCA:
1) Bce uncaa, Kpome 9;

2) Bce uncaa, Kpome 2 u 3;

3) Bce uncaa, kpome —1, 0 m 1;

4) Bce uncaa.

HokakuTe, 4TO IPH BCeX AONYCTHMEIX 3HAYEHHAX Iepe-
MeHHOH b 3HadeHme Apobm:

1) 14b - % - 50 OTpHLATeIBHOE;
b +2b+1
b —168b+ 64
2)————— HeoTpHUOATENBHOE.
A |
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13.

14,

15.

16.

OcCHOBHOE CBOWCTBO pauuoHansHoW Apo6H

Coxparure Apolb:

6m 16p° 334558
1y —; 3y — By —/—;
Y 18n ) 48p®’ ) daaty
2) 14ab 4) Amnq | 6 342845
2at ’ 28m2ng® ’ 51x8y8
Cokparure gpobs:
5a +20m | m® —m?
1y 2 6) ==
2p-14q md -125
2) 3p-21g° D am-20"
x2-36 am?> —dm+ 4
3) 4x +24° 8) 12m3 +12
10x2 - 2x | bx + by + 2x + 2y
AT D
a® - 64
5 e Sl T
) a® +16a + 64’
HaliauTe 3HaueHHe BLIPAKeHUA:
7,4 , 15,6
1) M—;f—y ,ecnn x = 0,6, y =-0,8;
7y
5x% —125x
2 ,ecan X =6;
) 2% —20x 4 50% 0
2
3) % ,ecnm x = 0.2, y =-0,6;
X% -4y
18x2% - 48xy + 32y2
4y - 3x = -0,9.
4) o 12y , ecau 4y
Ilpupeaute FpoGL:
1 [%‘ K sHaMeHaTemw bB;

2) % K gHaMeHarteso 35y%z%;

3) 42 K 3aHaMeHaTtearo 54m3nd;
9men
4) xS 1 K 3HaMeHaTeJ TXx — 7;

33
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YnpaxHeHun

17.

18.

19.

20.

21.

5) i‘é K aHaMeHaTemo H° — 5b;

X -2
6) —~ x 3nameHarenro x2 — 36.
x+6

IocTpoiitTe rpadpuk GYHKIIHN:

2x x2-16
1 = —3 =
)y X 5) ¥ x+4
3-x)?
2 =x+1; =( :
Yy =117 6) y X3
_ x-2, 1 1 |
3 y= Ty DY x-4 x-4°
_x+2 . _4x2+20x+25 x%+3x
4)y_x+2+2x’ 8 y= 2x +5 Tx
Pemure ypasHeHHe:!
x+4 _ x2-9 lxl —11 _
1)x+4_1’ 2) x -3 =6; 3) x—11“0'
Jnsa xamaoro sHaueHHA d pelllHTe ypaBHeHHe:
1) (a-1)x=2; 3) (@a+3)xr=a?+6a+9;
2a-2Yyxy=a-2; 4) (@®-168)x =a+4.

Cnoxenue M BblYMTaHHE paunoHaNbHbIX Apo6en
C OAWHAKOBLIMA 3HAMeHaTeNsMH

IIpencraBeTe B BuAe Apo6H BHIpaKeHHE:

5b  9b 4c-3d c¢c-3d,
Dogtags V=a ad
)g_m_z_m 5) 6x _ 24
m  In’ ¥2-16 x2-16"
5x -3 3x-13 24+10m 4m-9
8) > Y, gy T +10m _4dm-9
8z 8z 9-m 9-m
YaopocTHTe BREIpajKeHHE:
-2 a (2a -3  {a-6)°
1) == _ . .
)a—l 1-a’ 3) 9a - 27 +27—912’
_ .2
2) 3y+7+y+15; 4) 25 33;_71" x2_
4-y y—4 {(x -5 (5 —x)
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BapuanTt 2

22,

23.

24.

25.

26.

27.

3anumuTe Apobb B BHAE CYMMBLI II€JOT0 BHIPpAaYKeHHUA

H gpodu: \
m-3 a’? -2a+7 . Yy +oy -3

Ve ATy T

Haiinure Bce HaTypanbHLIe 3HAUYEHHA 72, IIPH KOTODPLIX AB-

JideTcdA 11eJ1bIM YHCJIOM 3HAYEeHHEe BbIPpaAXEeHHNA:

1 7n2+8n—15; 2) 2 —Tn? - 48 127 + 4

n ne ’ 3) an-3 -

Cno}eHWe U BbiYUTaHWEe pauUOHANbHBIX Apobei
C pa3HbIMW 3HAMEHATENAMM

IlpeacTaBbTe B Buge Apofn BEIpaXkeHUe:

3.3, 4 8P 4k 48m
m n 5xy  3ay®  4xly
_ 2 2
2)i_i; 5)271 5m+6n +5m;
xr  xy n mn
7 13 6x2-3x+2 38x-2
3) -2 - -
)Qab 12ab %) x2y xy
BrinmonuuTe gelcTEUA;
4 x+1 4h 3b
[y Xt x+l, N .
)2x—6 x-8’ 4 3b-21 14-2b"
3 2-a 3p 9p?
9y a+3 , 2-a, 5 - ;
)3a—3 5a-5" )3p+2q 9p? +12pg + 447’
3)x+5_x-1. 6) 4 2

x=-5 x+5’ 2 _86 cZ—6c
ITpeacrasuTe B BHIe Apo0H BEIpaskeHue:

1, 5b+1 .

) x-s AT
4 . 5 .. m? - n? )
2);4‘; 7, 5) m+3n+m 3”,

3a+ 6¢c, 9

3)6 — 6} x Z_3 3

YupocTHTe BEIpaseHNe!

1) 2y2 - Sxy _ X _ Y .
xt -4y 2y-x x+2y’
x-1 1 3x-3

2x-6 x 2x%-6x’

2)

as



YnpaxHeHun

28,

29.

30.

31.

3) m+ 2 I
4m® -16m +16 3m-6~
) y+12  y+4 + 9 |
8y+32 8y-32 y2-16"
2 1 a® +2a
5y =212 . - 4 :
)a2+2a+4 a~-2 g4*-8

YMHOMeHHWe U AeneHwe paunoHanbHbiX 4poden.
Bo3BegeHne pauvoHanbHOW Apobu B cTENeHb

BrimonHuTEe YMHOMKEHHeE!

3a b | e 8x3
1) T 4) 20m e
mn® 6p 2548
2y — | -—— |3 5 -44p%
) 24p [ men ) 11p° p
26x7 3433 3x%y? 16xm3 18n%y?
3) e 6 2, 1,8 2.
51y5 39x* 8m2n 27yin®  4x’m

¥YnpocTHTe BRIpAMKEHEE:
1) 2Y-y° 9x,
3 y°
a® —2ab a®bh + 3ab®
a® +3ab  a® -2a%h’
3) x2 25 x? - 36,
x2—6x x%+5x
40> —24a+36 Ta® -Ta+7
a@+1 B8a-24
BrimmoiHHTE BO3BeJeHHEe B CTeleHb:
1 (_) 2 [ﬂ] 3) (u]
B2 )’ 5n 2y1z8
BeimosiHHTE JeNieHUE:
3265  4a® | 72a°b*

4)

: ; 4 :(24476%);
154% ~ 45y% ) 25y° ( )
2) 16x%5% (835 . iyl 35x0%4%  114%0°
15mn® | 35mSn7 | 18m2n5 * 33min® = Qum? ’
27 ptentd 3m2nd Y 3m3n }
3) 54pl0pt7 . 22— . 6) |- - .
) 54p 224° 2 v 45°
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32.

33.

34,

36.

36.

BrmmoxuuTe nenenue:
2 _ -
1) x¢—dx+4 X 2 :
203 5x
x-3  2x-6
4x +12 7 x2 4 3x°
2
a +210a+25 (@a+5);
a -25
22 -9y x? +6xy +9y°
16x% -9y “16x2 — 24xy + 9y%

2)

3)

4)

1 .
HassecTHo, uTo 22 + P = 7. Ha#inuTe 3HAUEHHE BEIPAXKEHIA

1
4x2 + =
* 9
HssecTHO, uTo X2 + — = 10. HaliguTe snauyeHHe BbIpadce-
X
3
HHAA X +—.
x

ToxaecTtBeHHbIEe Npeotpa3oBaHuA
PaUMOHANbHbLIX BbIPAXMEHUN

YrupocTHTe BLIpaKeHHe:
— 2
1) (a+3+a 3), 3a% + 27 |

a-38 a+3) 0_g42°
10x 15x - 15
2 - : ;
)(55‘ x+1] 4y +4
gy 8¢ __a+2 240

a-4 5a-20 2Z+2a’
)(sb 15b ],8b+41 7h-49

b+7 H2+14b+49 ) b2 49 b+T

a-b a h? 1 ),
5)(az+ab ab+b2)'(a3—abz+a+b)’
x2+5x ( 5 +x2+25_ 5
(x-5% |x+5 x2-25 5-x)
Hokaxure TOXIECTBO!
1 a+4 A-16__2 _ 2
a®-6a+9 2a-6 a-4 3-a’

6)

ar



YapaHeHHa

8m?® 1 2 1
M = 2 +
z)mﬁ—mﬁ hm+&2+mhﬁ4+m—sﬁj "

37. HoxauTe, 4TO [P BCeX AONYCTHMBIX 3HAYEHHAX d 3Ha-
YyeHHe BHIPAMHEeHUA

1 3 3 2a-1
— + . a—
(a+1 ad +1 a'“’—a+1]( a+1)

He 3ABHCHT OT 3HA4eHHA d.
38. VYnpocTHTe BhIpasKeHHe:

1.8 y 2ty
) — & 2y -9 Y
12x - 86 ’ Y 2-y

x 2+y Y

PaBHOCHMAbHbIE YpaBHeHHUS. PaunoHanbHbie ypaBHeHUN

39. PaBHOCWUIIBHBI 14 YPABHEHUSA]
1) x+8=2 u —4x = 24;
2) x-5=01n (r-5x+5)=0;

3)xt=-1m i=0;
x

2
4 rra=4+xm 1o
x“ +4
40, CocraepTe ypaBHeHHEe, PABHOCH/ABHOE OAHHOMY:
1) 4x-5=11; 2) x? = 36; 3y x+2=x-8.
41. PemuTe ypaBHEHHe:
x-3 _ . xr+1 Bx+1,
1);vc+1-0’ 5) x—4 B8x-1’
x2-16 _ 9x -7 4x-5 _ o
2) r+4 =0 6) 3xr-2 2x—3_1’
x+2 x2+20 _ x-3 6
= = — H
3) x2 -4 0 x2-4 x+2 2-x
4) 5 3 0 8) 5  x-5 9 0.

x+7 x-7 22 -Tx x2+T7x x2-49
42. [Ina xkaxaoro 3HadeHUs @ pPellllTe YPaBHeEHUe:

r-1_ . (a-Dx+a) _ .
=0 8) — 0;
X—a _ ., Xx-a -

)x+4_0’ 4)(,~c—5)(;»c+6)
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Bapwuant 2

43.

44,

45,

46.

47.

48,

49.

50.

CreneHb ¢ UenbiM 0TPUUATENBHEIM NOKa3aTenem

Brerumcaure:

-1
2. _1, 2.
1) 17735 5) 12) H 9) 0,974
3 -3
2) 58, 6) EJ ; 10) 1,42,
-2
3) (-2)7; 7) —5) ;
7
1) (-3)°%; 8 (13
11
HaiiguTe 3HaueHHMe BRIpaKeHHA: X
1) 5% +10°%; 3) (g) .92,

=

3
D (5] +32-c2em
IIpeo6pasyiiTe BbIpaskeHHe TakK, 4TOOLI OHO He COAEpIKAJo
cTemneneii ¢ OTPHLATEABPHBEIMH H HYJIEBEIMH ITOKA3aTEJIAMHA:

3405 7,80y 10y 1920

4m4n—15p—30 p ) 7-246p-15,-7 :
SanmunipTe YHCAO B CTAHJAPTHOM BHAEe H YKaXHUTe NopA-
JAOK yHCaa:

1) 14 000; 4) 0,000009; 7) 81-10%;
2) 560; 5) 0,48; 8) 76 1073,
3)0,023; 6) 670-10%;

Yicao, IpeACTaBIeHHOE B CTAHOAPTHOM BHIE, 3alHLIHTE
B BHJe HATYPAJLHOI'O YHCAa HAH AecATAYHOH JpobH:

1) 2,9.104; 2) 7,8-1072,

CpaBHHTE:

1) 7,5-10° n 3,4.1019;

2) 5,8-10° u 6,2-10-5;

3) 3,45-10° u 0,34 -105;

4) 22,8-10° u 0,058 107,

llopapok HeKoTOpPOro HATYPAIBHOro 4ncia pasex 6. Cromn-
KO LH(pP COACPIKUT JecATHUHAA 3AIHCh 3TOr0 YHucjaa?
HJecATHYHAHA 3aNHCh HEKOTOPOD0 HATYPAJBHOrO YHCHaA Co-
CTOWT U3 NATH udp. Yemy paBeH mopagok aToro uncaa?

3%



YnpamHeHus

51.

52,

53.

54.

66.

CBOW(TBA CTENEHH C LieNbiM NoKa3atenem

HpeI[CTaBbTe BBEIpajKeHHe B BHAe CTelleHN ¢ OCHOBAHHEM X
HIH IIPOH3BeJeHHA cTemeHei ¢ Pa3HbLIMH OCHOBAHHAMH:

1) 2710 57, ) (%)
2) x%-x7% 8) (x2) - (xTy* (0¥
3) 1710 415, x—B; 9) (x4y62‘5)‘9;
4) x7% 1 &7 10) (¥%y~%)° - (x Oy ®)%

13,5 Y
5) x5 a1y 11) (fﬁm—yw] ;
-4 ~10
6) x16 . x-25 ; yl2; 12) x_g (=2
: ; s s .
Haiigure 3HaUeHNe BBIDAXKeHUA:
1) 145 .14-8; 4) 2-18 . 2712 . 9-82,
2) 1016 . 1018, 5) (118)7 - (11-4)14
B ~ 5—6 . (5—2 )5

3) 610 : 613, 6y ——— |

) ) (5—3}6 . 52
HaiinuTe 3HaueHNe BEIPAKeHUA:
1) 328 : 16-%; gy 14°:27%

) : - ) prERrTE

258 .57 (0,57 - 478

) —M8M8M8Mm 4y ——,

) (=125)"5 . (-5)* ) 82
YnpocTuTte BRIpaKeHUue:

2 6p4 .21 359, 4435 13 7167,

1)7a b 32ab ; 3) 0,28a b3 17ab ¢’
2) —0.3m 155 - 1,83m2b 2, 4y Tx8 - (=2x73y5) 8,

BLIHOJIHHTG ﬂeﬁCTBHﬂ H HpHBeI[I/ITe HOJ’]Y‘IEHHOe BI'.-IDEUKG'
HHE K BHAY, HE conepmameMy CTeIleHH ¢ OTpHHaTeJILHbIM
IIOKas3arTejaem.
1) 18m™1°  4504°
157714 52m50°

2) 2,7x 5yt - (-3x 2y %)%

-2
3) S%a-ﬁbz -(1%0%*3) :

4) (-0,01a3bc'3)2 - (10bc5)3;
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BapuaHT 2

56.

57.

58.

59.

60.

1 —4
5) (—Ea“*b‘e) - (—6a3b7)5;

a8
6) (5;—:] (25a-%b5)2,

BrinonuuTe BRIMNCIEHKHA ¥ 3aNHALINTE pe3yanTaT B CTaH*
JapTHOM BHJe:

_ 5,6 - 10°
1) (1,8-1075)-(8.10%); 3y =——;
) ( ) ) ) 7.100
1,7 -107
2) (7-102)-(1,5-10-3); 4) =—,
) ( )- (1,5 ) )3‘4.105

Yupocrure BhIpasKenme:
1) (x"2+5)(x* -5)-(x"* +6)%

X3 - g8
2) x4 x iyl 2
Y
3) a4 ph2 1
2a72 4+ 2q71p1 gl 4 p17
3 _,8 ,-3.3_ .6
H " n?  m3n m

-4 -5

m m
YnpocTurte BeIpasceHue U 3allULINTE Pe3yALTAT B Buie pa-
OHOHAJBHOTO BbIpax{eHHA, He COAepKallero CTelleHd ¢ OT-
pHALDATEJIBHBIM [IOKA3ZATEJIEM!:

-4 -8 _
l)y +4 y 16 1

y® ' e
2) 3a1 __at Y 25-4f + 10a™
a®-10a4+25 ai-5) 8-at ai1-5

®yHKumna y = % # €€ rpaduK

Hana dyHRUHA ¥ = % . Hatigure:

1) sHavenve HYHKIHMM, €CAH ZHAUEHHE APTYMEHTA PABHO!
~2; 3; 0,6;

2) sHaueHHe aApPryMeHTa, [PH KOTOPOM 3HAYeHHe PYHKIIHH
paBHoO: 6; —54; 40.

IlocTpoiite rpadik dyHKIHKM ¥ = —% . IToabaysaces rpadu-
KOM, HAWHTe:

11



YnpamHeHun

61,

62.

63.

64.
65.

66.

67.

1) sHadueHHe QVHKLUHH, €CITH JHAYEHHE APTYMEHTA PABHO —2;
2) 3HaueHHWe apryMeHTa, IPH KOTOPOM 3HaueHMe PYHKIHH
paBHO —8;

3) gHaueHHA apryMeHTa, MPH KOTOPHX QYHKINA TPHHY-
MaeT OTPHILATEJbHbIE 3HAUCHUA.

20
He BEIONHAA DocTpoeHnd rpaduka pyHKIUN ¥ = —, ol-
x

pengenuTe, IPOXOJAUT JH ATOT rpahpmk Uepesd TOUKY:

1) A (5; 4); 3) € (-4; -5);

2) B (105 -2); 4) D (0,5; 40).

Haiigute 3Havenue kb, NIpH KOTOpOM rpadgHK PYHKIHH

y= % MIPOXOANUT Yepead TOUKY:
1) A (=3; 4); 2) B (% —8); 3) € (-0,2; -2,4).
IHocTpofiTe B 0gHOI cHCTeMe KOOpPAHHAT rpaduiu dyHK-

. 8
oHH Y = ; HYy=x+ Tu onpegeqnTe KOOPDANHATBI TOUEK

HX ImepecedyeHHA.

IlocTpoliTe rpacduk GyHKIIHN Y = —ﬂ .
X

ITocTpoiiTe rpaduk GyHKIHAN:
1) y= —% ecIm ¥ < =2,
X+5,ecanx > -2,
deciny =<1,
2)y= %,ECJII/I 1<x<3,
x—2ecaux 2 3.
IlocTpoiite rpadnr GyHKITHHA:
5x -5 54 — 6x2
1 = H 2 = —.
)Y x%-x )y x% - 9x

dyHKUMA ¥ = x2 1 eé rpaduk

He BrimonHas nocTpoeHua rpaduya GYHKUHUM ¥ = x2, on-
peaennTe, IPpOoXCAUT JH 3TOT I'padhHK depes TOURY:
1) € (-—5; 25); 2) D (-3; -9); 3) K(0,2; 0,4).
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68.

69.

70.

T1.

72,

73.

74.

Bapwuaut 2

PemuTte rpaduuecku ypasHenue:

1) ¥ =4x-3; 2) x2-2x+4=0.
X+ 2 ecanx <2,
Hara byHkiua y =
xZecany > 2.

1) Haitnure f (-4), / (2), f (5).

2) IloctpoiiTe rpaduk fanHOH QyHKOHH.

KBaapaTtHble KOPHH.
ApudpmeTHnyecKMn KBaapaTHLIH KOpeHb

Hmeer mu cMBICT BLIpajKeHHne:

1) V7; 2) —J7; 3) V-7; 4) (=727

HaiiguTe 3HaYeHMe BRIpaKeHHA:

1) 0,1/900 -%\/ﬁ;

2) V25 -.J0,04 + 33 + 22;
3) 4./0,49 - /82 + 152;

4) \/%Jr \/;g — 0,03,/40000.

Haiignte sHaueHHe BRIpasKeHHA: ,

1) (V7) - J1.21; 3) 32-(—%5) —%-(Nﬁ)z;
2 (4B -6 o Ve -(1ea .
HpH KAKHX 3HAYECHWAX ¢ NMEET CMBICJI BBIPDAXKECHHE!:
1) Ja-5; 3) J(a-1y% 5) V-a-1;

2) VT-a; 4) Va® +1; 6) —(a-11°?

Pemwure ypaBHenue:

b Jr =7 5)%\/%3:0;
2)\/}:§; 6) V5x -6 = 0;
3) Jx -5=0; 7 VBx -6 =0;

4) 3Jxr -8=0; 8) Vbxr—6 =1;

43



YnpamHeHun

765.

76.

7.

78.

79.

80.

81.

82.

24

9)ﬁ=12; 11) Y2 ++/2+ 1 =2;

10) -2 —=4; 12) (x + 22 -9 = 0.
x —_—
Pemute ypaBHeHHe:
1) x2 = 9; 3) (x +1) = 0; 5) (x — 2)2 = 64;
2) x =13; 4) x* = —64; 6) (x +5)% = 2.

TIpH KAKUX 3HAYEHHUAX ¢ ypaBHeHHe x% =q-—2:
1) uMeeT aBa KOpHA;

2) AMeeT OJHH KOpeHb;

3) He nMeeT KOpHeH?

Ipu Kakux sHaYeHHAX @ ypaBHenue {(a — 1)x2 = 4:
1) umeeT KopHH; 2) He uMeeT KopHei?

J7s KakJoro 3HAYEHUA @ pPelIdTe YPaBHEHHE:

HJr=a-1; 3) Ja(x -1) = 0;
2) (a-1)vx =0; 4) (@-DJx =a-1.

MHOMXECTBO W €50 3NIEMEHTDI

HaBecTHO, uTO B — MHOMECTBO OJHO3HAYHBIX COCTABHBIX
yuces. IlocTraBbTe BMeCcTO 3BE3OUKH 3HAK € WJIH € TaK,
YTOOBI NOAYYHIOCE BEPHOE YTBEPMICHHE!

1) 6 = B; 2)1 * B; 39+« B; 4) 2 » B.
3anHIINTe MHOMKECTBO KOPHEH YpaBHEeHUA:
1) 4dx +11 =0; 3) (x+3)(x2-9)=0.

) (x+5)(x -4 =0

3ajgaliTe mepeYcaeHHEM 3JIEMEHTOB MHOMKECTBO:

1) HempaBUALHBIX Apobeil ¢ UnchuTeaEM 5]

2) OYKB CJI0BA «TeOMeTpHA»;

3) undp uncna 4 545 354.

PaBHEI 11 MHOKecTBa A n B, ecan:

1) A={3,5}, B={5, 3};

2) A={(3; 5)}, B={(5; 3)};

3) A — MHOKeCTBO KOpHell ypaBHeHusa x2 +4 =0, B = {0}
4) A — MHOMECTBO PAaBHOCTOPOHHHX TPeyroJbHHUKOB,
B — MHOAeCTBO TPEYTrOJbHHKOB, KAMIALIN YIoJd KOTOPEIX
pased 60°?
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83.

84,
85.

86.

87.

88.

Bapuanrt 2

MoamHoNecTBO. Onepaunn Haj, MHOMeCTBaMH

IIycte B — muOMecTBO mudp ymcaa 5 658. dAsnsgerca au
MEQMXKeCTBO Ludp YHucia X MOIMHOMKEeCTBOM MHOMKecTBa B,
ecJIu:

1) x = 856; 3) x = 876;

2) x =656 565; 4) x = 5 55b5H?

3anHmuTe Bce MOIMHOMKECTBA MHOKecTBa {10, 11, 12},
Haiigure nepeceuenne MuEOMecTs A U B, ecnn;

1) A — mHOkecTBO mudp uncaa 56 953, B — mHOKecTBO
oudp uncaa 31 515;

2) A — MHOXKecCTBO AeauTeneil uucaa 36, B — MHOXeCTBO
yuceJl, KPATHBIX yucay 12;

3) A — MHOMecTBO UBTHBIX uHced, B — MHoMecTBO mpo-
CTBIX YHCE;

4) A — MHOKeCTBO OTJHOSHAUHEIX YHCEN, B — MHOMecTBO
4HCce, KpaTHbIX dncay 10;

5) A — MHOeCTBO NMPAMOYFOJABHHKOB, B — MHOMeCTBO
KBaapaToB.

Haitaure o0resnHenne MHOX ecTB A U B, ecin:

1) A — MuoxecTBO HMuUbp uncna 6 694, B — MHOMeECTBO
nudp urcaa 41 686;

2) A — MHOKECTBO JeauTeneill yuciaa 15, B — MHOM»ecTBO
Jeanrteneit yncaa 20;

3) A — MHOMeCTBO NpPAMOYTOJIBHHKOE, B — MHOMKECTBO
KBaJpaToOB.

HYucnosble MHOXECTBA

BepHo 11 yTBep:aeHHe!

1) 7e N; 5)-3,8¢ N; 9 V5 & R;
2)7e Z; 6)-3,8¢ @; 10) V36 ¢ Z;
3)Te Q; 7 -38¢2 R; 11) V36 € N;
4) 7€ R; 8) V5 e Q; 12) V36 ¢ Q7
CpasHHTe yHCcJa:

1) % u 0,33; 3) -1,(18) u -1,18;

2) 6,(39) u 6,39; 4) 5,(19) u 5,(18).
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YnparkKHeHnnA

89.

90.

91.

92.

93,

94,

CBONCTBa apUPMETHYECKOTr0 KBAAPaTHOro KOpHA

Haiigure 3Hauenue BuIpaKelns:
1) J15.3%; 3) 1457%;
2) (-1,12)%; 4) -3,5\(-2)%;

HaiiguTe 3HaUeHMe BhIpaKeHUA:

5) VT4;
6) \(-13)*.

1) V81-16; 4) ,/30%-%

2) /0,09 25; 5) V62 . 42,
3) \/0,01 -0,04 -121; 6) \/(—2)5 -0,3 - (—4)2.
HaiiauTe 3HaueHNE BEIPAYKEHU:
1) V72 - V2; 3) Y242,
J2

2) 360 - /190; 4) \/% .

Haiigure zHaueHHe BRIpaKeHHA:

1) ¥75-27; 3) 1.6 -14,4;
2) V72200 4) J1690-6,4.

YnopocTHUTe BhIpaKeHHE;

1) \/81y°°, ecan y < 0;
2) 25x%y12, eciu x = O;

0,36211y'%, eciu ¥ <0, y 2 0;

4) fm34p16(:26
m3p5C11
164" | b2
5) = —-—— b>0;
) "1 o6aat M

6) —0,3x5,/1,69x1944%2  eciun x < 0.

TlocTpoiiTe rpadmK GYHKIIHA:
D y=vax2+x-2 ecan x 20;
2) y=vx? +2x -1, ecnu x < 0;
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95,

96.

97.

98.

99,

100.

Bapuanrt 2
Penmnre ypaBHeHie:

l)Jx_2=4~x; 2)\/;2_=x+1.

TompaecTBeHHbIE NPeQGPA30BAHUA BbIPAXEHWH,
cogepxaiimx apudpmeTniecKMe KBaapPaTHbIe KOPHH

Brinecure MHOMKHTENb U3-TI04 3HAKA KOpHA!:

1) V56; 4) J0,96; 7) -70,12;
2) J18; 5) -F 8)% 10%.

3) ~800; 6) -1,5v192;

BoiHecnTe MHOKITEIL N3-TIOH 3HAKA KOPHA:

1) V3m2, ecu m 2 0; 6) JaTb®, ecou b # 0;

2) W,ec.mnso; 7 W,ecnn x <O
S)W; 8) Ja®h® | eciu a <0, b < 0;
4) \/F; 9) m, ecau a > 0;

5) \/—_bﬁ; 10) W, ecau a < 0.
BHecHuTe MHOMKHUTENb 0/ 3HAK KODHA!

1) 27; 3)02/5; 575 7) -01/60;

2) 3J11; 4) %Jﬂ; 6) ~443; 8) 5V.

BHecHTe MHOXHTEIh OO 3HAK KOPHA:

1) bJ13; 4) 4a\/§;
2) x.y, ecnu x > 0; 5) (b+ 7),/
3) x3-x; 6) (x-9)

18 - 2x :
YopocTtHTe BHIpasKeHHE:

1) ¥25q + /36a — J494; 3) 3432q — 5+/98a + %\/288(1.
2) V27 - V12 + J/300;
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YnpamHenus

101.

102,

103.

104,

105.

BRHIICJIHUTC YMHOXKEHHE:

1) (V63 -28) - J7;

2) (743 + /48 - J/75) - 3;
3) (6-5)(2+75);

4) (5v2 + 643)(642 - 543);
5) (V17 - 11} (V17 + V11);
6) (2Vx -5y )(2Vx +5Jy);
7 (V6 -2)%

8) (347 - 243)".

YupocTaTe BLIpaKeHHe:

1) (243 + 6420 - 7/45) - V5 — J60;
2) (V7 — 243)(243 +7) - (6 - 342)";
3) (5-42)" +(3+42)";

) (Jo-25 - Jo+445)

CokpaThuTe apobn:

— — pp— pr—

2

2 _ -
l)x 13; 3)b 5«/3; 5)x+16\/;+64;
x - 13 b-25 x—64
2)JE+11_ 4)1t'>+\/1_5. 6)5—\/5
x-121° Jis Y10 -2
OcpofoanTech OT HPPAHOHAJBLHOCTH B 3HAMeHAaTe e ApobH:
4 a+6 x+6
1) —; 5) — 9) ———;
J15 Ja+6 Jr+r10-2
8 1 2 —Tx
2y —; 6) ; 10) e em g
J2 J11 -1 Jr-6+1
42 14 x2 25
3) —; 7 ————+; 11y —————;
577 W17 +43 2_Jxr-1
4 15 Y
4) m—; 8) ————— 12) .
nm Va3 - 13 \/5+y+\f4y+5

Haitaure sHaYyeHHe BRIpaXKeHMA:
6 6
1)

7—3\/5_7+3\/5—>’




106.

107.

108.

109.

BapuanT 2

1 )
5+412 -1 B+12 +1
V17 +13 Jﬁ J13
V17 - \/ﬁ J17 + 13

¥YnpocTHTe BHIpasKeHHe:

¢ &
-4 \/‘_2’
2 a+b 4 \/E .
2a+2\/cE \/E+\/B’
Jm+9 m_81.
Jm = oBm
Jb+7 286 ) Jb-1
4) - .
Vb-7 b-49) pitdp
HsBecTHO, uTo vb -1 — V8 — b = 2. HafiguTe sHauyeHHe BLI-
paskeHua /(b —1)(8 - b).

o

3)

DyHKUNA ¥ = Jx neé rpadpmk

He Brmmonusas noctpoenna rpaguxa QyHExnun y = «/E, om-
pefeJuTe, Yepe3d KaKHMe N3 AAaHHBIX TOYeK IIPOXOAHT 3TOT
rpapuk:

1) A (9; 3); 4) D (-64; 8);

2) B (25; -5); 5) F (30,25; 5,5).

3) C (0,16; 0,4);

CpapHuTE:

1) V82 u +/91; 6) V46 u 35;

2) 5.3 un5,1; 7) 45 n 53;

3) 3 1 V10; 8) 0,41/3% u J0.6;
7 a1 5 102 5

4)\/;141, 9 3 105146\/;.

5)-9m SNEYE
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YnpamHeHun

110.

111.

112,

113,

114.

115.

116.

117.

118,

He BrIDONHAA nocTpoeHHA, HAHIHUTE KOOPIUHATEI TOYKH
nepecedyeHusa rpadura GyHKOINE Y = NP IIpAMOI:

)y y=2; 2) y=03; 3) y =-5; 4) y = 200.
Pacnonokute B nopsagke BO3pacTAHMA IHUCIA: D} J26; 4,7;
V23; 5,1.

Mesx oy KAKHMH OBYMA MOCTeLOBATEIEHBIMY HETBIMH YHC-
JaMM HaXOHUTCA Ha KOOPHAWHATHOM MPAMON YHCJIO!

1) V13; 2) V43; 3) J/0,57; 4) —/80,252?
YEKaKHTe BCe Ileable YMesa, PacloyiodKeHHble Ha KOOpaH-
HATHOH MPAMOH MeXJy YHCTaMU:

1) 9 u V137; 3) V47 u -5,8;

2) V10 u 93; 4) —J29 u 2,8.

HPH KAKHX 3HAYEHHUAX X BEINOJHAETCHA HepaBeHCTEBO!
1) Vx = 9; 2) Jx <5 3) 6<vxr <112

IlocTpolitTe B oAHOH cHCTeMe KoOpZHMHAT rpadHKH GYHE-

ouil y = Jr m y=-0,5x+4 u onpeaenure KOOPAUHATEI
TOYKN HX HepecedeHnsd.
YnpocTute BEHIpaMKeHNE:

(5-6)?;
2) J(5 - 6)2;
3) (V5 - JB);
4) JB-T2 +Ja -7
5) (5 — 4)? JJ_ 22,

YnpoeTure BHIpasKeHHE:

1) 7 +443; 3) V36 + 10V11 + 47 —1211;
2) 100 - 1819: 4) J87-16423 - J39-8.23.

Vnpoc'rwre BEIpasKeHHe:

1) J(B-a)y +12Ja - il + Jay - 4Ja;
2) \/b—Z\/b+7+8+\/b+2\/b+7+8.
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Bapuanr 2

118.

120.

121.

122,

123.

124.

125,

126.

127.

128,

KesaapatHble ypaBHeHMA.,
PelueHWe HeNONHLIX KBAAPATHbIX YPABHEHWH

CocTapbTe KBajpaTHOe YPABHEHHE, B KOTOPOM:
1) crapmuil KoaddHuIMeHT paBeH —4, BTOpoH KoaddHIH-
eHT paped 1,2, a cBoGogHBIH uieH pageH 11;

2) crapmmil koadbuilHeHT paBeH %, BTOpPOH Ko3adhHIIA-

eHT paBeH —2, a cBobGoHEIH uneH paseH 0.

Kaxwne ua uncen 2; -3; —5; 1; 3 ABnIAIOTCA KOPHAMH YpaB-
HeHua x2 +2x-15=07

PeniuTe ypaBHeHHEe:

1) 722 -63=0; 4) 5x% -30x =0
2) x2 +11x = O 5) 64x2 - 25=0;
3) 5x2 - 35 =0; 6) x2+64 =0,

Pemure ypasHeHHe:

) 2x-3x+D+(x—-6){x+6)+x =0

2) 3x-52 -55+3x)=0.

IIpu KaKoM 3HAYEHHH 4 YHUCIO 2 ABIAeTcA KOPHEM VpaB-
HeHHH X% —gx —24 =07

Peminre ypasHeHne:

1) x¥2-9lx| =0 2) x2 +2|x[-10x = 0.

dopMyna KopHerR KBaapaTHOro ypasHeHuA

Pemure ypaBHeHune:

1) x2+2x-24=0; 5 22 +8xr-13=0;

2) x%2 - 9x + 20 = 0 6) 2x2 —4x 17 = 03
3Y10n2-9n+2=0; ) 9x2 +42x +49 =0,
4) 2142 -2y -3=0; 8) x* -10x+37=0.

Pemmnte ypaBHeHHe:

1) Bx+2)(x-4)=15;

Dx+x-2-dx - +5=x(x-9);

3) Bx -5 +(dxr-1)(4x +1)=29.

HailiauTe nepuMeTp NpAMOYIOABHUKA, IJI0MIALE KOTOPOTO
paBHa 84 cm?, a oaHAa M3 CTOPOH HA 5 CM MeHBIe APYroH.
Pemnre ypasHeHue;

1) 2x2 —4V2x +3 =05 2) 22 - x(N7-2)-2J7 =0.
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YNpamHennn

1
129. [Ipu waxkux sHAYEHUAX @ TUCTIO 3 ABJfAETCA KOPHEM ypas-

HeHHA a’x? +2ax -8 =07

130. HaiiguTe CTOpPOHEI HPAMOYTOALHOrO TPEYTOJLHHKA, €CIH
OJUH U3 ero KAaTeToB Ha 18 ¢M MeHEIlle TMMOTEHY3hl H Ha
17 cM MeHbIlle IDYTroro KaTeTa.

131. Haiigure c¢TOPOHLI NpAMOYroJbHHKA, €ClAH HMX PasHOCTH
paBHa 47 ¢M, a AHATOHAAL HPAMOYIOJLHHKA — 65 cM.

132. HaiiguTe Tpu MOCIeA0OBATENbLHLIX YETHBIX HATYPAJIBHBIX
4Hcaa, €CIH KBAaJAPAT BTOPOTQ U3 HHX Ha 56 MeHbIe yABO-
€HHOTO NPOH3BENeHUA [IePBOTC U TPEThero YHcell.

133. Haiiaure ueTsIpe Nocaeg0BATEIbHBIX HEYETHEIX HATYPAID-
HBIX 4YHCJA, €CJH YABOSHHOe INpOH3BeJeHHUE BTOPOro
H Tperbero unucea Ha 107 Oonblle MpoOH3BeJeHHUA MEPBOTO
MU YETBEPTOTO HHCEJ.

134. CKOJBKO CTODOH HMeeT MHOTOYIOJIBHHK, €CJIH B HEM MOK-
HO npoBecTH 27 auaronajei?

135. Pemnte ypasHeHne:
1) x2 +5x -8l = 3; 3) xlxl+7x-6=0;

2) x2-|xl-2=0; 4) x? —5Jx2 36 = 0.
136. Peminte ypaBHeHHe:
9 _ 4 _ 4 .
1) x :_’.x+—~—x_2 S 2;
2) (Wr —4)12x% +17x-5)=0;

3) (x% +7x)(Jx - 6)(x2 —4x - 21) = 0.
137. Pemnte ypaBHeHHe:

1) Va2 - 2x -3 +Jx2 +6x+5 = 0;
2) x2 —10x+ 25+ |22 = 9x + 20/ = 0;

3) Va2 -36 +x2 +6x~16/=0.
138. Ilpu xakoM SHauUeHHH M HMeeT eJHHCTBEHHBIH KODeHB
YPaBHEHHUE;
1) 6x2+2x-m=0; 2)12x2 +mx +3 =07
139. JIna waxxaoro sHAYeHHA d PelIuTe YPABHEHHE:
D) x2+1-3ax+2a>-2=0;
2) x2 —(ba + T)x + 35a = 0;
D da+xt+(a-3)x-1=0.
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140.

141,

142.

143.

144.

145,

146.

147.

148.

149,

Ipy KakuxX 3HAYEHHAX 1 HMeeT eJUHCTBeHHLIH KOpeHb
ypaBHeHUe:

1) mx2 -4x-9=0;

2) m+4)xt—-(m+5x+1=0;

3) (m - 2)x% —(2m - d)x +12 = 0?

Teopema Bueta

He pemias ypaBHeHHe, HaiijlutTe cyMMy H IIpON3BeJeHHE
ero KopHe:
1) x% +8x — 263 = 0; 3) 5x% -12x -7 = 0;
2y x% -14x+5=0; 4) 11x2 +29x +3 =0.
Haiiaure kosdpdunuenTs b U ¢ ypaBHenua x2 + bx + c=0,
€CJIM €ero KOPHAMU ABIAIOTCA HHCJA:

. 1 1
1)-9n12; 2)—214?.
CocTaBbTe KBAaJpaTHOE YpaBHeHHe ¢ IeablMH Ko3(duiu-
€HTAMH, KODHH KOTOPOro paBHEL:

1)2uT; 5) -% u—%;
2)-4m1l; 6) 2- V11 u 2+ V11;
3) 2 us; 7) VI3 u —Ji3;

4) 0,3 u -5; 8) —4-3J5 u -4+ 35.

Yucsno -7 ABaseTcAa KopHeM ypaBHeHua x2 —13x+¢q =0.
Haigure 3HAYeHHE ¢ 1 BTOPOI KOpeHb VPABHEHHA.
Yucno 4 ApAAeTca KOpHem ypaBHeHus x2 +ax —24 =0,
Haiiiure 3HaYeHNe ¢ ¥ BTOPOH KOpeHBb YDaBHeHHA.

Yucio —% ABAAercA KOpHeM ypaBHemma 10x2 +kx —

— 7 = 0. Hailaure 3xadeHHe £ M BTOPOIl KOPeHL YPaBHeHH .
Yucno —0,3 spraerca KopHeM ypaBHeHua 5xZ —2.5x +
+ b = 0. HaitanTe sHadedne b ¥ BTOPOIl KOPeH:b YPABHEHNA.
IIpy KakoM 3HAaYeHHM M KOPHH YpaBHeHHSa X2 +mx —
—11 =0 saBRAKTCA OPOTHEOMOJMOMHBIMA uncaamu? Haii-
AUTe 3T KOPHH,

Oaua U3 KopHell ypaBHeHHA 12 —16x +n =0 Ha 2 MeHb-
e apyroro. Halignre KOpHH ypaBHeHUA U 3HAUeHUe 7.
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YnpaxHeHus

150.

151.

152,

163.

154.

155.

156.

157.

158.

Kopuu x; u X, ypaBHenus x? +ax + 16 = 0 ygosnerBops-
0T YCAOBHKO X, = 4x,, HaliiuTe KOPDHH ypaBHeHWA M 3HA-
yeHMNE 4,

Kopnu ypassenusa x? + 21x +a =0 oTHocaTcs kak 4 : 3.
Hafigure KopHau ypaBHeHHA W 3Ha4YCHHE 4.

Kopun x, u X, YPaBHEHHS x? +2x + g = 0 yoosierBopA-
10T ycaopuw 2x, +3x, = 1. Haiigure KOpHH ypaBHeHUSA
¥ 3HAUeHHe 4.

M3BecTHO, 4TO X, H X, — KODHM YpaBHEHHSA x% -13x +
+5 =0. He pemiaa ypasHeHHMA, HaHAUTe 3HAYeHHe BLIpa-
JKeHHA:

Ll 4) x3 + 3,

- 1 T
A X

2) xix, + x,x3; 5) (x, —x,)%

2) x2 4 12 1 1

)X1+.12, 6)—2*+1—2

1 9
CocTaBbTe KBajJpaTHOe YpPaABHEHHEe, KOPHH KOTOoporo Ha 2
GoJibllle COOTBETCTEYIOLIMX KOpHell ypaBHeHusn xZ + 3x —
-8=0.

CocraBpTe KBaJpaTHOe YypaBHeHHe, KOPHH KOTOPOTO
B 2 pasa MeHBINIe COOTBETCTBYIOIEMX KOpPHeH ypaBHeHHS
5x?-18x+8=0.

CyMMa KBaapaToB KopHeH yvpaBHeHHA 412 —axr-5=0

11 -
paBHA 1 Haiigure sanavenue a.

KBaapatHbi Tpéx4yneH

Haiinure KopHH KBAAPATHOTO TPEXYJICHA:

1) x% —13x + 40; 2) 6x2 +x~1; 3) x2-8x+5.
PaanoxnTe Ha MHOMKHUTENH KBaIpaTHLIH TPEXUJeH:
1 a®-18z2+17; 4) —lx2—§x+5;
8 4
1 1 1

2) —x? —4x ; Y -Sy-

)} —x x+21 5) J¥ — 7Y%
3) 60y° - 20y - 5; 6) 45x% —150x + 125.
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159.

160.

161.

162.

163.

164.

165.

Cokpartute gpods:

2 438x-4 462 +12a + 9 x2 -4
1 L; q) === 7 ——
) x+4 ) 202 +a-3 )5x—xz—6
3x-9 2 +5a-14 x% +5x - 24
2) ;o 5) g8) — 2=
X +4x-21 a“ +8a+7 4x - x° -3
2 _ 3 2 _mo
3) 3x 2x 2; 6) 2.1 +8 : 9) 4x 73,2 2.
9x< -4 4xc +Tx -2 11x —-4x° +3
ITocrpoiite rpaduk GyHKIHEN:
x2-3x-10 5xZ +4x -1 x%2-4
Dy="ig 7 PY¥ET O i

YnpocTHTe BEIpAKEHHE!
1) 3y ~10y+8 y-3 025-y,
4y* -36 y-2 y+3 ’

2) y-1 38 | _y-18 |
52 16y +3 y> -9 24% - 18y

.

6x 9 2x +1 xr+13
%) (xz -x-2 +x2 —4)' 2 +3x+2 x-2
Paso:kuTe Ha MHOMUTENH MHOTOUMEH;
1) x% + xy - 62, 3) 6m? —mn—n
2) 3a% —10ab + 3b%;
1A gaxgoro 3HAYEHHSA @ PellHTe ypaBHeHHe:
1) {@® +2a-8)x = a® - 4;
2) {(@® —6a-2T)x =3a®> +10a + 3.

PelwseHne ypasHeHHH, CBOAALLUXCA
K KBALPATHLIM YPaBHEHUAM

Peminre ypaBHeHMe:

1) x?—-17x2 +16 = 0 3) 9x* -19x2+2=0;
2) ¥t -Tx? -18 =0 4) 5x* +3x2-2=0.
PemnTe ypapHeHHe:

2 -9x _ 36 1 1 _ 5,
b r+3  x+3 4)x~4_x+6_§§’
2) ¥ +x _45-8x, 5y _42 8 _ 7.

x2-25 x%.-25’ x2+5x xf-5x x’

bxr—-8 14x+12
oy b 6
3) x -1 3x+5 7 )

x+8 4 _  2x-56
r—4 x-8 {(yx—-dHx-8)"




YnpamHeHun

n 1 __ 8 __ 24
x-4 x2+4x x3-16x
8) 1 2 _ 6+Tx

x-3 x2+3x+9 x-27°
166. Peninte ypaBHeHHe MeTOJOM 3aMeHbI MEPEMEHHORM:
1) (x2-7P2 -6(x2-7)-16 = 0;
2) (x-3)*-5(x-3?%+4=0;
3) (k2 +2xP2 -2T(x2+21)+72 =0
4) (x2 -5x -2)2 + 422 -20x - 40 = 0
5 (x? +3x+1(x% +3x+3) = -1,
6) (x? - 5x2)2 — 2(x? - Ha?) = 24,
167. PewmmuTte ypaBHeHHE METOAOM 3aMeHbI TepeMeHHOM:
2 6x

1) 24— - +5=0;
)(3x+1)2 3x+1
x-5 x+3 1
2) = =-2;
)x+3 xX-5 2
2x +1 v 8,
3 x +3(2x+1)_ 3’
4) 4x -3 4(x+1)= .
x+1 4x -3
4 -
5}x +2x -2 6 =1
5 5x2 +10x - 10
2 -
6) x° +4x 9_ . 4x = 3;
X x°+4x -9
2 3 8
7 + = ;
)x2+3x+4 x2+3x+1 x2+3x-2°
8) 21 _y2i4x-6

x2~4x+10
168. [na rKa:xaoro sHaUeHHA d PelINTe YPaBHEHHE:

2 2 _
l)l 3x+2=0; 3)x (a+3)x+3a=0;
X —a x -1
. 2 _ (g _
2) =l R 2 _o.
x2 - 2ax +3

169. IIpu KaxHX 3HaueHHAX ¢ YpaBHeHHe 2 =0 ume-
x —

€T eAUHCTBeHHEIN KOpeHb?
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PalnoHanbHbie ypaBHeHHa KaK MaTeMaTHvyecKue Moaenu

170.

171.

172,

173.

174.

175.

176.

peanbHbLIX CUTYaALUA

CropocTh IepBOoro aBToMo0NIA Ha 10 KM/4 MeHBIIE CKO-
pocTR BTOpOro, moaTomy 420 KM oH mpoes:xaer Ha 1 4
JOJBINIe BTOPOTO aBTOMOOH A, HaliliTe CKOPOCTE KaXKI0ro
aBpTOMOOHIA.

Wz nyarta A B nyaxT B, paccToaHne MexAy KOTOPBIMH
15 KM, TYpHCT IIEJ CO CKOPOCTBIO Ha 2 KM/4 MeHBHIEH,
yeM #3 OYHKTA B B nyHkT C, paccTofHue MexIy KOTODHI-
MH 16 kM. C KaKoil CKOPOCTBIO IIEA TYPHCT M3 MYHKTAa A
B IOYHKT B, ecam m3 nyHKkTa B B nyHKT C oH IIén Ha
30 MMH MeHBIIIe, UeM M3 NYVHKTa A B IYHKT B?
ApToMoOHIE ZoNeH Obl1 npoexaTh 225 km, Ilpoexas
% 3TOr0 pPacCcTOAHHA, aBTOMOOHIbL YMEHBIIHJ CBOIO CKO-
pocThk Ha 10 xM/u. HaiiguTe cKOpoCTL aBRTOMOOMIIA Ha Ka-
JKJIOM YYacTKe ABHXKEHHSA, ecJIM Ha BeCh OYTh OBLIO 3aTpa-
4yeHO 3 Y.

Karep npomén 20 kM o 03epy, a saTeM 44 KM IO peKe,
BRITEKAIOIeHN H3 3TOro 03epa, 3a 3 4. Halaure cobCTBeH-
HYI0 CKODOCTL KATEpda, eCJH CKOPOCTh TeUeHHA pPeKH co-
C¢TaBJAeT 2 KM/4.

Byrcup npomén 4 KM Mo TeUeHUIO PeKH H 3 KM IIPOTHE Te-
YeHHS, 3aTPATHB HA NYTH IO TeUeHHUI Ha 4 MUH MeHbIIIe,
yeM Ha NYTh MPOTHB TeueHndA. HaifimuTe coGCTREHHYIO CKO-
pocTh OyKcHpa, eCcliM CKOPOCTh TeUeHHS peKH COCTABJIAET
3 KM/4.

Bpurana padounx noaxHa 6p11a uaroroeutk 900 getaneii.
B cBaA3u ¢ G0/Ie3HBI0 0JHOTO U3 pabounx KaxIoMy U3 pado-
TABLUIUX IPHIILIOChE H3TOTOBHTH Ha 10 geraner Gosbmie,
YeM NJIaHHAPOBANock. CKOJbKO pPabouuX B MOJHOM COCTABe
6puragei?

3HaMeHaTeNlb OOBIKHOBeHHOH apodu Ha 11 Goanlie eé unc-
aurens. Eeam uncanrenr stoil ApobH yBenlwuuTh Ha 1,
a 3HaMeHAaTe/Ib YMEeHBIITHTE Ha 2, TO NoJAYYeHHaa Jpobhk Oy-

1 " .
AeT Ha 3 fonbule ncxoguoil, Hafignre nexoauyw apobs.
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177.

178.

179.

180.

Hee 6pHragel, paboTaa BMecTe, BCIMAXaau moJe 3a 8 4. 3a
CHOJIBKO UACOB MOYKET BCHAXATh MoJie Ka)kaaa 6purajia ca-
MOCTOATENbHO, €CJIH OOHOH OpHrage Ha »To Tpebyerca Ha
12 4y Goanirte, yem Apyroi?

Yepes neppyio Tpydy MOYKHO 3aHOMHUTL BaccellH Ha 24 u
OplcTpee, yeM 4Yepes BTopyw. CHauasa OTKPBLIH BTORYIO
Tpyoy, a yepes 4 u — nepeyio. Yepea 10 u coBMecTHOH pa-

" 1 .
OoTHl ABYX Tpy0D BOIOH OBLIA 3alOJHEHA 3 facceiina. 3a

CKOJIbKO UACOB MOMKET 3aMOoJHUTE GaccedH Kamzgas TpyOa
CAMOCTOATEAbLHO?

CAHTOK MegH H IHHKA, COJep:KABIIMHA 5 Kr UHMHKa, CIlla-
BuaAM ¢ 15 Kr mwHKa. [IpolleHTHOe cojep)KaHHe IIHHKA
B HOoBOM c¢auTKe Ha 30 % Gojapine, ueM B HCXOIHOM.
CKONBKO KHIOIPaMMOB MeJH COOEPHUTCA B CAHTKe?
PacTteop comep:xan 140 r pogel. Uepes HeKOTOpOe BpeM#A
50 r BoALI HCOAPHIHN, MOCJIE YEro KOHIIEHTPAUA CONTH YBe-
guyanack Ha 10 % . CRONBKO rpaMMOB CONH COJEPXKHT
pacTBOp?
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NoBropeHune
Hpenc*rasb're B BHIE CTEIIeHH C OCHOBaHHEeM b BbIpaXXeHHe:
1) (b°); 3) bob; 5) (b%)° - (B°)%;
2) (-b7)% 4) ((B%)*)% B) (=B%) - (—b5)" : b,

YapocTuTe BolpasKeHHe:

1) (x+8)(x —7)—4x(5 - 2x);

2) (y+2)(y - 6)+(y+3)(y - 4%

3) (@-3)3Ba+1)-(2a+3)(da-1)

4) (x+4P —(x -2)(x + 2);

5) (8a — 3b)(8a + 3b) — (6a — 5b)5

6) (m-3)(m+4)—(m+2P +(4-—m)im+4).
PasnoxuTe Ha MHOMKHTEJIN!

1) 3a - 15b; 6) 18ab? + 9ab;
2) 5x — 2xy; 7) 22mn? + 33m3n;
3) Tmn + Tmk; 8) —4at + 20a'%
4) 6a% — 12ab; 9) 3x? +156x* - 2145
5) x7 -3 10) 4a2b?® - 12ab? + 20a2b.
PaslouTe Ha MHOMKUTEIN:
1) 4a - 4b + ca - cb; 4) 12xy% — 4y + 3x%y — ay;
2)5a—ab-5+b; 5) 3x* — 52y — 9x + 15y;
Ha +a°-2a -2 6) m3n® —m+ m?*nt —n.
[MpexcraBbTe TpéXuileH B BUAe KBaJpaTa JBydieHa:
1) a? + 10a + 25; 4) 72xy + 16x2 + 81y%;
2) 4x2 —4x +1; 5) m® — 6min® + 9ni0;
3) 64n2 — 80ng + 25¢2; 6) 49212 + 3y + 14x5y3.
Pasnoxute Ha MHOXMKHTENHN: o

2 . 4,4 ]
1) x< -100; B) x ~ 16’
2) 49 — 81b2%; 6) m® - nlo,
3) 9x? — 6443 7) 0,16p* — g%
4) 0,25a% - 1,44b2; 8) —4 + xty's,
PaanoxuTe Ha MHOMKWTEIH:
1) a®+1; 3) 343 + m%nb;
2) 64y° - x%; 4y ab - b5,



YnparHeHHa

8. PasnomuTre Ha MHOMKHTEIH:
1) 3a® - 27a; 5) —75b° + 304 - 3b%;
2) 3x* - 3x%y%; 6) 2x% —16y4%
3) 4m%n* — 64m?p*; 7) x + 4y + x% —16y%
4) 2x% + 24xy + T2y%; 8) x2y5 — yb — 2%y + 5.

FPaunoHanbHbie apotun

9. HaiignTe 3HadYeHNe BRIPpAYKeHHA:
1) %, ecnut x =—4, y=2;
2) % ,ecanm a =0,2.
10. [IIpu kakux s3HaUeHuAX MepeMeHHOH HMMeeT CMBICA BRIpa-
sHeHUe:
1 3y -6 e D T orr T
2) "";4; 6 x59+1; 10)6f3_%;
8) 3 D g 1) g
4) CC+‘180; 8) s 12)2f2?

X
11. 3anuUIHTe PAlHOHAILHYIO ApPoOb, COAEPKAIIYIO MePeMeH-

HYI) X, MOOYCTHMBIMH 3HAYEHHAMHE KOTOPOH SIBAAIOTCH:

1) Bce uncaa, KpoMme 8;

2) Bce yHca4, KEpoMe —3 H 5;

3) Bee uucaa, kpome -4, 4 1 7;

4) Bce yncJa.
12, JloxaxHTe, YTO NPH BCEeX AOMNYCTHMEIX 3HAYEHHAX Iepe-

MEHHOW ¢ 3HAauYeHHe Ipodu:

1) 2c2 —2c+2
c“ +18a + 81
10c — 25 - c?

B +1

NOJOMHTEJIBEHOC,

2) HEIIOJOKHTEeIBHOE.



13.

14.

15.

16.

OCHOBHOE CBOWCTBO paUMOHanbHOW Rpobu

CokpaTtute Apo6h:

Tx 25n3 484%H7
1) o0=—; 3) /= 25378
) 21y ) 1505 ° ) 32a%68
16ab 8ab?¢? 34m®n®
2 ; 4y ————; 6 .
) dac ) 16a2bc? ) 54mn’
CoxpaTtuTte gpobb:
9 +27d | a®-a |
1) o’ 6) pramprE
6a —18b a’ -216
2) ——— Ty ——
) Ta—21b ) 2a-12
a® - 64 3m2 —6m +12
3) ———: H -
) 3a+24 ) 6m3 + 48
20x% — 5x am - mb — 6a + 6b
4) —/———— .
) 6 - 24x 9 m2 - 36
2 _
5) ~ x° -25 .
x*-10x + 25

HaliguTe 3HAYEeHHE BHRIPAYKEOHHA:
m®n’ + min®
1) 1,7
mn
3a® — 48a
2) — >
5a° - 40a* + 80a

,ecnn m=-0,9, n=-0,1;

, ecnn a =16;

(5a + 5b)2
3 — 7 » = U, a0, = -,
)5a2—5b2 ecan a =03, bh=-0,2
20x2 — 60xy + 4542 :
4) 3y - 14z ,ecan 2x — 3y = 0,7.

I[IpuBegnTe npobh:
1) b% K 3HaMeHarenio b%;

2) 7% K sHaMeHareno 28c!p?;

3)

8
=D K 3HaMeHarenww 45ath?;
a

3 .
4) 7 [ SHAMeEHATETO 45 + 24;

10
5) o7 K gHAMeHaTemo ¢t —Tc;
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- 25,
17. IloctpoiiTe rpadhHK GYHKINH:
1) y=-3, 5) y =12,
x ¥y="—2’
3
2 =x+5; =(l—x) :
Yy x+5 6 ¥ (x —1)?
_ L, _X+4, _ 1 1 |
Hy=x x+4’ 7)y_x+1 x+1’
_x+1 . _4x® —4x+1  x% -2x
4)y—x+1+3x’ 8 y= 2x -1 xr
18. Pemurte ypaBHeHHe:
x+9 _ _ x+15
1)x+9 1; 2) 6 =12; 3)”_ =0,
19. [nsa kaxaoro 3HaAYeHHA @ PeIIUTe YpaABHEHHE:
1) (a-8)x = 3; 3) (a-8)x = a® —16a + 64;
2) (a+5)x=a+5; 4) (@*-9x=a+3.

CnomeHue 1 BoliMMTaHWe pauMoHanbHbiX gpoben
C OAMHAKOBbLIMW 3HAMEHATENAMH

20. Hpe,nc'rasb're B BHIe Apo0H BhIpasKeHHe:
'Tm

8n-5n 2m-b5n
— 4+ = 4 - :
) 26 ) mn mn
14a 5a 2y 14
2 TR ; 5 - :
) 9b ) y>-49 y?-49
4b-15¢  2b+ 3¢ x2 +12x 2x-25
+ ; - .
3 184 18a 5 25-x%2  25-x?
21. ¥YnpocTuTe BHIpAXERHE!
b-6 b Ba+12 (a+3F
1 3 + :
) -3 3- b ) 24a - 24 24 - 24q
. _ _ .2
2)6c+4+30+25; 4) 36 -8x 4x—x )
7-¢ c-7 (x-6)2 (6-x)?
22. 3anumure ApodG:r B BHAE CYMMBI IEJIOr0 BRIPAsKEeHHA H
Apobu:
2 2 —
1 b+10 9) 4 +T7a+6 . 3) & +6c-9

a+7 c-2
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23.

24,

25,

26.

27.

Haiigure Bce HaTypaibKble 3HAUEHHUSA 7, IPH KOTOPHIX AB-
JIAETCA TeJIBIM YHCHOM 3HAUEHHE BHIPAKeHUS:
5n% + 6n+ 21 3n% +4n® + 162 3) 127 + 11

DI DT -2

CnoxeHne U BbIYHTAHWE pALMOHANLHBLIX Apo6ei
¢ Ppa3HbIMU 3HAMEeHaTens MM

IIpeacraBbTe B BuIe OIpo0H BLIpaXKeHue:

6 8 Ta 9h 3¢
1) = +—; 4 y ;
) X ¥y ) é6min 4mn  8mn®
2 4.2
2)g_l; 5) 2x 4y +6x+4y;
¢ od Xy x
9 14 42 —6b+1 b-5
3 - - .
) 10mn  15mn 6) ab? ab
BreimoaHuTe AeficTBHA:
X -5 x -2 Tm 2m
_X-a, + ;
)4x+4 x+1’ 3 5m-30 18 -3m
b+2 4-h da 1642
2 + > - s
)zb—S 3b-12° 5) da+b  16a® + 8ab + b2

+4 ¢-3 8 4
g) ¢4 _c-3, _ -
)c-4 c+4 6) b%2 -25 bt +5b
IIpeacraBbTe B Buae APOOH BRIpasKeHHE:
1 3m+2
1 . —_— = .
ya+ 5 4) o —3 2;
6 4 x? —y?
2) 5 -5+3; x —y;
)c"‘ c? 5) 4x+y+ roy
3)7_M; 6)0_1_6_4_
a—4
¥YnpocTHTe BRIpaKeHHe:
1) 4x? + 9y° 3y 3y

422 9y? 2x+3y By-2x°
r+6 3 26 — 5x
50-10 x 5xZ_10x’

c+1 1 )
202 —24c+72 Tc-42°

2)

3)
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28,

29,

30.

31.

32,

+3 +

y LS L, 3,
2y+2 2y-2 42-1
a+l 1 a +a+1
a+a+l a-1 a® -1

YMHOMEHHE W AeneHne pauuoHanbHbiX apodei.
BosseaeHne paLnoHanbHon APOoBH B CTeNeHb

Beinosnute yMHOMeHHE:

6y «x 7c2

1) 2. L. 1665 -

) x 24y 4 8h10
xy Ta_|. 11n* 8.

2) 384 ( PR ], 5) 15,0 24p8;

3) 36a® 1562 6) 5a°b%  Bam* 21H°n8
258 27q%° 28mn?  156n° 32a%m®

YpocTHTe BhIpaKeHue;
— m? . 2 _ 2
1)4mn m _ﬁ; 3) x2 49.“‘2 81;
7 m? 2 +09y x?-Tx
3ay -y Xy + 2xy* 362 +6b+3 2b% +4b+8
2) ‘ : 4) 3 : .
xy +2y%  3x% - xly B -8 9h+ 9
Brinonanurte BosBeneHNEe B CTell€Hb:

s Y gb% ¥ 4mnt y
| ay | -222 ], 3) |- )
Brimoaante JeJleHHe.,

2168 TH® | 60m®n®

1 LS5 4  (15mBni);
)10.:6 30c? ) 17pt ( )
2) 40a°6° (_ 5aH% ), 5) 174550  34a'bh* 156°d* |
3908414 | 26c¢1247 ) 16c2d® ~ 24¢5d¢ T 8a8¢3
1818410 9xdy2 3 gt y10 4
3) 86x18gy14 , — = - 6| - - .
) y 11m? ) [ 724 728

BeIloasuTte geneHue:
x-3 ¥ —-6x+9

1) =—: >
6.x 18x

2) x%2 +4x Tx+28
5x-5 x-1 "~
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33.

34.

365.

36.

Bapuaut 3

2
3) me —4dm+4 :(m

m2—4
a? —816%  a% +18ab + 812
49a% - 256% * 4942 — T0ab + 25b%

1 "
HasectHO, uTO Bx — o 4, HangnTe 3HaYeHNe BEIPAKEHHA

1
x?’

-2);

4)

26x2 +

81 .
HUspectHO, uTOo X2 +— = 118. HaiiguTe 3HAYEHHE BLIpa-

JEeHHA X — 2
X

ToxaecTBEHHbIE NPeoGpa30BaHUA
PaUMOHANbHbLIX BLIPAMEHUA

VYipocTuTe BHIpa)KeHHe:
- 2
1 (a +9 a-9 ) 18a

a-9 a+9 'Sl—az;
6x Ox + 27

2 - P
)(3x x+5) 8x +40

2¢a a+7 200 |
a-5 4a-20 g2 +7g’

4) dc_ 3c L 4c-19 4c+16
c-4 ¢2-8c+16 ) c2-16 oc-4

n? 1 3. m m+n Y.
3) 3 7zt : 2 2 |
md -mn® m-n mn-n- mn-m

2 2 _
B9, b b),b 3b

3)

%) b? -9 b+3 3-5 Tb+327

JIOKaMHTE TOMRIECTEO!

1) c+6  c*2-36 4 _ 4
2-4c+4 16c-32 ¢c-6 2-¢’
1 2 1 16x4 1
2 + + : =—
)((x-7)2 x% - 49 (x+7)2) (x2 —49)2  4ax?

-1



YnpamHeHus

37. [Horaskure, 4TO OpH BCeX ACONYCTHMEBIX 3HAYEHHAX 4 3Ha-
YeHHEe BEIPAMKEHHA

1 __12 .6 [, ta-14
a+2 a*+8 a®-2a+4 a+2

He 3aBUCHT OT 3HAUYEHUA d.
38. VnpoctuTe BEIpa)keHHE:

a_4a—4 n+9 n
a__ . n n-9
1) 2 ’ 2) n n-9"
_..1 —
a n+9 n

PaBHOCHUNbHbIE YPABHEHMA.
PauwoHanbHbie YPABHEHHUA

39. PaBHOCMJIBHE JH YpABHEHHSA:
1Y) x+4=11 u 6x =42;
2) x+8=0u (x-8)(x+8)=0;

3y x2=-9 n-8-=0;
X

4) x+10=10+x u 2=2 =129

x=-95
40. CocTaBbTe ypaBHeHHe, DABHOCHABHOE NAHHOMY:
1) 5x -8 = 22; 2) x2 =49; 3) x-3=x+6.
41. PewnTe ypaBHeHHe:
8 r—-2 dx-1
1) X2 - o = ;
)x-—2 0 5)x+3 4x +1
x> -81 _ . 4r -3 6x-5 _
2 x-9 =0; 6) x+1 2x+1_1’
r+8 x2+33_ 8  x+4,
3) x2—64_0’ D ¥2-9 x+3 8-z’
9 7 6 x—6 10
4) = - =0 - + =0,
)x—2 x+2 0; 8) 2arx o x2-x x2-1
42, J1aa XamA0T0 JHAYSHNA 4 PellHTe YDAaBHEHHE:
x+6 _ (a+2x-a) _,
l)x—a—o’ 3) x-9 0;
X+a _ o (x +a)(x -2) _
2) =1L = 0; 4 2 0.



BapuaHr 3

43.

44,

45,

46,

47.

48.

49,

50.

CreneHb ¢ uensiM oTpHLUATENLHBIM NOKa3aTenem

Briuucnure: s
1) 11°% 4) (~4)3; 7) (-%) ; 10) 1,22
-1 -1

-3. _1h 3.

2) 65, 5)(9), 8)[14),
5 V3

AT PR
HaiiauTe 3HadeHMe BBIpaXKeHHA:
1) 52 +10-3;

-1
2) (g) +672 — (=3,5)0;

-2
9

3= -25
4

IIpeoGpasyiiTe BripazeHHe TAK, UTOOB OHO He COAEDPIKAIO

cTeneHel ¢ OTPHIATEJLHEIMH H HYJIEBEIMH NOKA3ATeIAMH:
4a-8p8o-12 9 4071418 2

1) . ¥

—_— 2) —— <
_ - y >
Tmon 016 8-140p-22,6
danuuinTe YACAO B CTAHAAPTHOM BHJle H YKaKHTe IOPA-
JOK YHCJIA:

1) 42 000; 4) 0,0000008; 7) 64 -105;
2) 59; 5) 0,76; 8) 95-10°5
3) 0,0024; 6) 830-10°;

Yucso, npeAcTaBieHHOE B CTAHJAAPTHOM BHIE, 3aITHIIHTE
B BHJIe HATYPAJIBHOTO YUCHA HIH JeCATUYHON ApolH:

1) 7,3-10%; 2) 4,6-107%,

CpaBHHTE:

1) 6,2-10° u 9,4 .10%; 3) 278107 u 0,27 -10%
2) 3,2-107* m4,8-1075; 4) 58,3-1077 u 0,075 1075,

Ilopanok HeKOTOpPOro HATYPAJILHOrO 4YHCIa paBeH 7.
Cxoapko nmubp cogepKHT AecATHYHAS 3a4lHCE ITOTO
yucaa?
JecATHYHAS 3alllCh HEKOTOPOTO HATYPANRbHOTO UHCJIA CO-
CTOMT W3 4eThIpéx nubp. Yemy paBeH NIOPAJCK 3TOro
qyucaa?
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YnpamHeHna

51.

52,

53.

54,

55.

CBOWCTBa CTENeHH ¢ UenbiM noKasartenem

IIpeJICTaBBTe BhIpAMKeHHEe B B¢ CTeIeHHN ¢ OCHOBaAHHEM b
HJIHA NPOU3BEIEHHU A cTemeHe ¢ Pa3HBIMH OCHOBAHHAMH:

1) b7 b5 7) (67%)%
2) 05 b%; 8) (b*)® (b - (b2
3) b8 . b1t . p22, 9) (mSn4p®)s;
4) b : b% 10) (a®c Ty - (@3¢ %)%,
105-9 Y'!
5) 5710 - p-1é; 11) [_03 b_2 ) ;
c'p
9 V6 -10 Y2
6) bis 27 - pi; 12) [f—g) (”;T) .
HaliauTe 3HAYeHHe BBIpAXMEeHMA:
1) 199 1971 4) 7716 . 7-17 734,
2) 10720 .1024; 5) (23712)2 . (237%)3;
1278 . (1274)3

3) 813 . 8-15 6) ———=.

) ) (1272)% 1272
HaiiauTe sHaUeHHe BBIPAMKEHNA]
1) 167 : 64-4; g) 15787,

) . ’ ) m"a

(-49)° - 74 (0,1)°3 - 100>

2) ~—r _

) 34378 . (-7)8 4 10002
YnpocTHTe BEIpaXKeHHE:

2.,.8,5 3, 10,-3.

1) Sx Y 4x y

2) —0,6a-5b" -1,2a% %;
3) 0,32mEntp10 .1 % mi2n-11 B,

4) 9h9 - (-5btct) 2.
BBIHOJIHHTG ,I[eﬁCTB[flﬂ H [IpHUBegNuTE IIONYYEeHHOe BhIpaiKe-
HHe K BHJIY, He COAeDKaIlleMy CTelleHU ¢ OTPHUIATEeNBEHEIM
TIOKA3aTe1eM:
1) 194715 63c°

21¢ct 38a721°
2) —3,6b92 - (—6b~1c-3)2;

3) Glezys_ zlx_ayz ¥
4 2 ’




Bapuanr 3

56.

57.

58.

59.

4) (-100m4np'®)=2 - (0,1mp7)3;
-3
5) (___a-ﬁb 9) (_7a5b11)—2’
6x7! B 2,713

BeImoJaHNTe BREIUNCJASHHA W 3alUINNTe pe3yJbTAT B CTAH-
JApPTHOM BHAE:

4,2.10°
1) (1,7-1073)-(7-108); 3 =
) ( ) ( ) ) 6.10°

1,4-10°
2) (3-1074)-(3,6 - 10°%); 4) == —_
) { )-(3,6-10°%) )2‘8'105

YupoctuTe BhIpameHHe:
1) (a® +3)(a® -3)—(a® + 4)%
a?+2a'b + b2

alt + b1 ’

2)

miten®  pd
2m —2m2n3 me-_pd’
4) a4 bho : abp3 4 p?
b7 b8
YOpocTure BHIPAKEHUE U 3aMUIIMTE Pe3yJAbTAT B BUIE pa-
[IHOHAJLHOTO BbIpPaXKeHHUd, He coJeprKalllero CTeIeHH ¢ OT-
pPULATEJbHEIM IOKA3aTEeM:

3)

1) m?-5 m*-25 1
m38 m8 m2-5"
2) 5a~5 a® ) 49-a" 14a°°
2 1400 +49 a®-7) 12-4% ab_7"

DyHKUMA g = % M eé rpaduk

HJana byaxnua y = —% . Hafigure:

1) sHavenne GyHKIMH, eclH 3HAUYeHHe apryMeHTa DABHO:
7:-2;0,3;

2) sHaYeHHe apryMeHnTa, NpH KOTOPOM aHAYeHHe QPYHKITNH
paBHO: 14; -12; 60.



YnpamHeHun

60.

61.

62.

63,

64.
65.

66.

IlocrpoiitTe rpaduk PyHKIMH K = §. ITonbaysace rpadn-
KOM, HallauTe: *

1) sHaueHHe (HYHKIMHM, e€cJH 3HAYeHHe apryMeHTa pab-
HO —4;

2) 3HavYeHHe apryMeHTa, IpH KOTOPOM 3HaueHMe QYHKIIHH
paBHO 1;

3) zHauYeHHA APryMeHTa, IMPH KOTOPHIX QYHKIHA MPUHH-
MAaeT IIOJOXKHUTENbHEIE 3HAYECHHA.

He BpionnAs nocTpoeHuA rpaduxa GyHKINH Y = _34 ,
ompemenuTe, NPOXOIUT JH 3TOT MpahHK Yepesd TOUKY: *
1) A (-6; -9); 3) C(-3; 18);

2) B (27; -2); 4) D (1,5; 36).

Haiigure sHauenne %, npu KoTopoM rpadHk (QyHKLHH
Y= % npoxoauT depes Toury: 1) A (-7; 3); 2) B (%, -12];

3) C (_0,3; _2a7)'
HOCTpOf{Te B O,I[HOﬁ CHCTeMe HOOpAHUHAT I‘pa(bHKH d)YHR‘

. 2
OHH Y = ‘; H Yy=Xx- 1u olIpeaeniTe KOOpAHUHATHI TOUEK

HX MepeceveHHA.
" 5
[Ioctpoiite rpadpuk bysKnNn Y = ﬂ .
X
IToctpoiitTe rpadHK GYHKITHH:
—E,ec.rmx < -1,
Hy=3
3-x,ecauny > -1;

~l,ecanx < -9,
2y y= %,ecnn—9<x < -3,

2x + 3,ecnux 2 -3,
ITocTpoiiTe rpaduk GyHKIIHUNA:
l)yzﬁx—lz_ %2 -7

2 = .
22 -2y’ )y x—xB

70



67.

68.

69.

70.

71.

72.

73.

74.

DyHKUMA iy = 22 1 eé rpadpuK

He BBIMOZIHAA NOCTPoeHKA rpadbuka pyHknuu ¥ = x2, on-
pejeauTe, IPOXOAUT JIH 3TOT I'padHk Ueped TOUKY:

1) M (-9; 81); 2) N (-6; —36); 3) P (0,4; 1,6).
Pemture rpadudeckH ypaBHeHHe:
1) x? =3x -2 2 xf+x+2=0,

x2 ecanx < -2,
Hdana GyHKIHA ¥ =
X +6,ecnx > -2,

1) Hadigure f (-5), f(~2), f (-1).

2) TIocrpoiite rpaduk gaHHOi GyHKIHH.

KBagpaTHbie KOPHM.
ApndMeTHY4eCcKHH KBAAPaTHbI# KOpeHb

HMeeT 1 ¢MBIC BHIpajKeHHE!
1) V6 2) —J6; 3) -6; 4) J(-677

Haliznre sHadeHe BEIDAXKEHHA:

1) 0,7/100 — %\/%;

2) V16 -J0,25 + /53 —4;
3) 3,/0,81 - V92 +122;

1 1
4) J7§ +,}3ﬁ - 0,04,/90 000.

Haiignre 3HaYeHMe BRIPAKEHHA:

1) (V1) - J1.44; 3) 14.(—%\/1_5)2 -1 (246)"
2) (2413)° - (5V8)"; 4) H—@ .5;4)2

HDH KaKHX 3Ha4YeHHAX @ KMeeT CMBICJ BEIpaXeHHe:

1) Vya-9; 3) J(a-6)%; 5) V-a -6;
2} N2 - a; 4) JaB +1; 6) J—(a-6)12?

PemwnTe ypaBHeHHe:

1) Jx =3 3) Jx -6=0; 5) $Vx +2=0;
2)\/}=§; 4) 4Jx -T=0; 6) v10x — 9 = 0
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75.

76.

77.

78.

79.

80.

81.

82.

7) V102 — 9 = 0; 10) 20 _¢;

x-T

8) V10x -9 = 4; 11) Y10+ Y4+ Jx = 4
9) -E”/-_2—=4; 12) (x — 4)VxZ - 25 = 0.

X
Pemure ypaBueHne:
1) x2 = 16; 3) (x+4)2 =0 5) (x +6) = 49;
2) x? = 15; 4) x? =-1; 6) (x - 5)* = 3.
IMpy KaKWx 3HAYEHHUAX ¢ VpaBHeHHe x> =a+T:
1)} uMeeT ABa KOPHA; 3) He uUMeeT KOpHeli?

2} uMeeT OAWH KOpPEeHb;

IIpu KaKHX 3HAYEeHUAX d ypaBHeHHe (@ — 4)x2 = 5:
1)} HMeeT KOpHH; 2) He UMeeT KopHen?

[N Kaxaoro sHaYeHHA @ pellliTe ypaBHeHUE:

1) Vxr =a-3 3) Ja(x-3) = 0;
2) (a-3nx =0 4) (@-3x=a-3.

MHOXeGTBO M ero 3neMeHTbl

WagecTHO, uTo C — MHOMECTBO OAHO3HAYHBIX HaTypalb-
HEIX 4€THBEIX YHcen. [locTaBbTe BMECTO 3BE3LOUKH 3HAK €
WJIH € TaK, 9TOOGHI IOMYUHJIOCH BEpHOE YTBEDKICHHE:

1)9 = C; 2) 4 # C; 3)8* C; 4) 0+ C.
3anHIINTe MHOMECTBO KOPHell YpaRHeHHA:
1)6x-3=0; 3) (x —4)(x2 -16) = 0.

2 (x-THx+6)=10;

3afaiiTe nepeyrcIeHHEM JIEMEHTOB MHOMKECTBO;

1) HenpaBHALHEIX Apodeil ¢ ducauTeseM 6;

2) OYKB ClOBa «XHMHSA»;

3) undp uncaa 2 211 002,

PasHEI 10 MHOKecTBa A U B, ecau:

1) A={8,12}, B={12, 8};

2) A=1{(8;12)}, B={(12; 8)};

3) A — MHOXecTBO KopHell ypaBHeEMa xZ+9=0, B =
= {_3’ 3};

4) A — MHOeCTBO PaBHOOOKHX Tpanenuii, 5 — MHoxKecT-
BO TPaeLHH, OKOJO KOTOPBIX MOYKHO OIIHCATE OKPY#KHOCTE?
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83.

84.
85.

86.

87.

88.

Bapuant 3

AoamHOXecTE0. Onepaunn Hag MHOXECTBaMKU

Ilycrs C — mHOMecTEO nudp uncia 1 123. Asnserca an
MHOKECTBO LU(P Y4HCaAa X MOJMHOMECTBOM MHOecTBa (,
ecan:

1) x = 321; 3) x=2121;

2) x = 234; 4) x =111 111?

BanuuinTe BCe IIOAMHOMXeCTBa MHOMecTBa {5, 6, 7).
Haitnure nepeceuenne muoxkecte A u B, ecan:

1) A — mEOM)ecTBO LNGP uncaa 42 188, B — MHOKecTBO
nugp uncna 72 294;

2) A — MHOXeCTBO AeanTesei uncaa 18, B — MHoKecTBO
geanTeneil uncna 42;

3) A — MHOMeCcTBO OJHO3HAUHEIX YHCEJ, B — MHOMecTBO
YyHCesd, KPATHRIX YHCAY 5;

4) A — MHOMXeCTBO IPOCTHIX YHCeN, B — MHOMeCTEO CO-
CTABHBIX YHCEN;

5) A — MHOMXecTBO poMOOB, B — MHOKeCTEO IapaJiesio-
rpaMMOB,

HaiiauTe ob6Lenunene MuoxkecTe A u B, ecan:

1) A — muOxkecTBO Hudp uncaa 53 299, B — MHOMXECTBO
unadp uncaa 63 986;

2) A — MHOMecTBO AenuTeneil uucna 24, B — MHOMXKeECTBO
AenuTeael unciaa 32;

3) A — MHOKecTBO poMOOB, B — MHOMXeCTBO Hapasjeso-
TpaMMOB.

YucnoBble MHOXeCTBa

BepHo 1H yTBepKACHMNE:

1)1e N; 5)-2,3 ¢ N; 9) J7 ¢ R;
2)le Z; 6)-2,3 ¢ Q; 10) V49 ¢ N;
Nle Q; 7 -2.3¢ R; 11) J49 e Z;
4)1¢e R; 8) V7 € Q; 12) V49 ¢ Q?
CpaBHHTe TACHAA:

1) g n 0,22; 3) —4,(39) n —4,39;

2) 7,(24) u 7,24; 4) 8,(12) u 8,(13).
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CBOWCTBA apuPMETHYECKOro KBaAPaTHOro KOPHA

89. HailiguTe 3HaueHHe BRIPAMKEHHA:

1) 19,8%; 3) —\/6? 5) V5;
2) \/(—1,26)2; 4) -1,2(-7)%; 6) J(-19)%.

90. HaiiguTe sHaYeHHe BRIDAXKEHN:

.40 1. 9.
1) V4-49; 4) 516 25°
2) /0,01 -64; 5) V210 .72,
3) /0,04.0,81 225; 6) \/(—6)° - 0,24 - (-2)2.

91. HaitauTre sHAYCHUE BRIPDAKECHHUA:
1) V24 - J6; 3) V180,
N

2) 810 - 640; J_

\/O 05

92, Hailiaure 3HaYeHHe BRIpAYKEHUA:

1) V6 -54; 3) v4.9:19,6;
2) J11-44; 4) /2560 - 3,6.

93. VYnpocTHTe BhIpasKeHHe:

1) +v100c8, ecam ¢ £ 0
2) VO9mind4, ecnu n > 0;
3) J0,164%8b*2, ecau a2 0, b < 0;

20,46 ,50

4) xgyyfl’zlz ,ecum ¥ >0, z <0
3‘5‘115 b24

3) ~pto 02545 , ecaH a > 0;

6) -0.6c7/1,44b%c"4, eciu ¢ < 0.

94. TIloctpoiiTte rpahuk GYHKIIHH:
1)y=\/F—x+3,echx20; 3)y=\/ﬁ+2.
2 y= Jx2 —3x -4, ecam x <05
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95.

96.

97.

98,

99,

100.

BapwaHTt 3
Pemrnre ypasuenue:

1) Vx2 = x +10; 2) JaZ =8 - x.

TowaecTBeHHbie NPEOGPA3NBAHHUA BLIPAKEHUHA,
coaepKalmx apudpmMeTHIecKHEe KBAAPATHLIE KOPHU

BriHecHTe MHOMKHTEND H3-TIOJ 3HAKA KOPHA:

1) 52; 4) ,/0.45; 7) -15,0,32;
2) JI12; 5) %\/216; 8) g,fszs—s.

3) v500; 6) -1,2J175;

BriHecHTE MHOMKHTEND H3-I10J 3HAKA KODHA:

1) W, ecan x 2 0 6) \/ana—, ecau m = 0;

2) \/@, ecin y < 0; 7) \/W, ecan ¢ < (;

3) W; 8) JxTy“,ech x20, ys
4)@; 9) W,ecnny>0;

5) V—c'5; 10) V700m®n!?, ecnn m < 0.

BHecuTe MHOMHTEID O] 3HAK KOpHA:

1) 592; 3) 0,3V6; 5) §J162; 7) -0,2+/30;
2) 743; 1 1yss; 6) -210; 8) 8vb.

BHecHTe MHOMHITENL O] 3HAK KODHA:

1) ¢V15; 4) 8¢ 33
. 1 +
2) mvn, ecnin m = 0 5 (p+1) et
1
T _ -
3) x"V-x; 6) (b-4) 5055 -

YupocTuTe BHpasKeHNE:

1) Via + V64a - 9a; 3) 2J125¢ - 4/80¢ + %«/245c.
2) V98 + 242 — \/50;
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101. BrinmosHHUTE YMHOXEHHE:

1) (V45 +V180) - /5;

2) (642 - 3450 +/72) - V2;

3) (4-V6){(2+36);

4) (247 - 2)(J7 + 642);

5) (V19 - V13)(V19 + V13);

6) (6vm +8Jn)(6m —8Jn);
7) (J§+2)2;

8) (26 - 347)".

102. YupocTHTe BhIpAXKEHHE:

1) (447 + 712 - 24192) - V3 - J84;

2) (245 - v15)(J15 + 25) - (V10 - 5v2)";
3) (8-v6)" +(5+86)%
4 (VB + 247 +J8-2J7)

103. CoxpatuTe Apodb:

2

jy 217 )c+9\/E, 5)a—10\/3+25,
r+N17’ c-81" a-25
-1 -
¥ -100 J29 J12 -2
104. OcBofoaAKNTECH OT HPPAIMOHAJABRHOCTH B 3HaMeHaTele
apobu:
8 a-"17 x-7
1) —; 5) ; 9) ———;
J13 a-7 Jr+18 -5
48 1 x2 - 9x
2) —; 6) H 10) ——;
J6 J33 +1 Jr+7-4
27 41 x2 — 64
3) —=: ) —/———F 11) ———=;
2\@ \/E—\/E 4+Jx +8
b 17 m
4) —F; ) ——F+3 12) .
cvb J39 + 5 J11+5m — 3m + 11
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105.

106,

107.

108.

109.

110.

BapuauTt 3

HaiiguTe 3HaUeHHe BRIpAYKEH U

18 18

1) - ;
8-2J7 s+2J7

) ——-—L
V3448 -1 3+48+1

YOpOoCTHTE BhIpasKeHHe:

b _ Jb o 3)JE—1o,x~1oo_

b-16 \/54_4’ \/; o7y ]

y Na b g (Y2 8dm ) Jm e
Jab+b a+Jab’ JE+2 m-—4 | - 2J_

HaeecTHO, UTO

—¢ ++c -2 = 3. Haiigute 3HAUECHHWE BbI-

paxxernua .J(7—¢)(c—2).

DyHKLUMA gy = Jx ned rpadmk

He BrinonHaAa nmocrpoenus rpadika GyHKIHH ¥ = VX, OI-
penennre, Yepesd KaKHe M3 JAHHBIX TOYEK IPOXOANT ITOT

rpadui:

1) A (36; -6);
2) B (100; 10);
3) C(-4; 2)
CpasHnure:

1) V52 u J47;
2) 2,4 u ./2,6;
Nb5u Jﬁ;

5
4) 1 =
) H\fﬁ

5) -4 u —/15;

4) D (0,64; 0,8);
5) E (20,25; 4,5).

6) 742 u /95;
7) 643 u 82;

8) 0,7 1% u J0.8:

SH P

He BBRINONHAA DOCTpOeHW$, HalauTe KOOPAUHATHI TOUKH
nepeceyeH’d rpadpura GyHKOIHHA I = \/; u OpsiMoii:

Dy=4;
2)y=09;

3) y=-1;
4) y = 700.
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YnpamHeHun

111,

112,

113.

114,

115.

116.

117.

118.

119.

PacrnonoxuTe B mopAiKe BoapacTaHud uncia: 4; 3,8; V15;

J19; 4,3.

Mexxay KAKHMH JBYMA [OCJEI0BATEILHEIMH IeJBIMH YHC-
JaMH HAXOANTCA HA KOOPDAMHATHOH IPAMOH 4HCIO:

1) V21; 2) V76; 3) J0,32; 4) —/46,257
YKaMxHUTe Bee [efble YHCIA, pACTIOMOMEHHDbIE Ha KOODAH-
HATHOHM NPAMOH MEX Y YHUCIAMMK]

1) 10 u V150; 3) 62 u -6,3;
2) V17 u V101; 4) -J19 u 3,4.

IIpr KaKHX 3HAYEHHAX X BLINOJHAETCA HEPABEHCTEO:
1) Jx 25 2) Vx < 10; 3) 4 < Jx <307
IlocTpoiiTe B 0onHOI cHcTeme KoopIHHAT rpaduxu dHyHK-

ouH y = \/} U y =3 -2y HonpefjeJHTe KOOPAHHATEI TOU-
KH HX liepecedenud.
prOCTHTE BBIpaXKeHHe.:

1) V3 - V7)%; 4) (6-V29)? + (4 - V292
2) J(VI1 - 4)7; 5) V(39 - T2 — (V39 - 6)2.
3) V(2 -3)%;

YIpoCTHTE BLIpAXKEHHE!

1) V19 + 83; 3) V23 + 4419 + 55 -12J19;
2) V32 -107; 4) Y18 - 4414 - /63 - 1414.

Y1ipocTHTe BBIpasKeHHE;

1) J(Va +6)2 - 24va + J(Va -T2 + 28a;
2) s/c+2dc+5+6+\/c-2\/c+5+6.

KBajpaTHble YpaBHEHHA,
PeweHne HenoAHbIX KBafApaTHbIX YPaBHEHNN

CocTaBbTe KEAJPATHOE YPABHEHHME, B KOTOPOM!:
1) crapmuii kosdpuneHT paBeH —7, BTOPOil KoadPUIHE-
eHT paBeH 8,3, a cro0oAHBIN 4JieH paBeH 4;

2) crapmuii kosd)PuunHeHT paBeH %, BTOpOl KOa(HHILIN-
eHT paeeH 0, a cBOBOOHBINA YieH paBeH —17.
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120.

121.

122,

123,

124,

125.

126.

127.

128,

129.

130.

131.

Bapuaut 3

Kaxune us unucen 4; —2; 1; 3; -6 ApnAwTCA KOPHAMH ypas-
HeHHA X2 +2x — 24 = 0?
Peruute ypaBHeHue:

1) 2x2 - 50 = 0; 4) 612 - 42x = 0;
2y x2 +10x = 0; 5) 25x2 -81=10;
3) 6x2 - 30 =0 6) ¥%2+100=0,

Pemnre ypaBHeHue:

DD{x+3)x-T+(x+8}x-5)+4x =0;

2) (4x+3)° -3(3-8x)=0.

Ilpu KaxoM SHAYEHHH @ YHCIAO —3 ABJIAECTCA KOPHEM YDPAaB-
HeHUA x2 +ax - 21=0?

PemnTte ypaBHeHHe:

1) x2 -5zl =0 2) x2 —3laf+4x = 0.

dopmyna KOpHen KBaaPaTHOrO YpaBHEHHNA

Pemnre ypaBHeHHMe:

1) 2 -6x-27=0; 5 x2+4xr-10=0;
2) 22 -8x+15=0; 6) 4x> -2x-5=0;
3) Ty* -4y-3=0; 7) 64x2 —48x +9=0;
4)6p2—-p-2=0; 8) ¥2 ~12x +40=0.

Pemnre ypaBHeHHE:

1) Cx +3)(x+2)=21;
2)(x+3)x-1-Bxr+D(x-7)=x(x+18);

3) (4xr-32+2Cx-1(2x +1) =24,

HaiiauTe nepumeTp NpaAMOYroibHHAKE, MIOIHALL KOTOPOro
paBHa 78 cm?, a ogHA K3 CTODOH Ha 7 cM GoOJbINe ApPYTOii.
Pemure ypaBHeHHe:

1) 222 —3x/6 + 6 = 0;
2) ¥ -x(2-3)-2J3 =0.

TIpn KakNX ZIHAYEHHAX @ YHCIO 1 ABJAETCA KOPHEM
ypaBHenus 2a%x2 + 3ax -2=0?

Hafigure cTOpOHE ONpAMOYIOJBHOrO TPeYroJMbHHKA, €C/IH
OJUH U3 €T0 KaTeToB HA § ¢M MeHbIlle JPYTOro KATeTa U Ha
12 ¢M MeHBIIe TMIOTEeHY3H,

Haiinure cTOPOHBI NpAMOYIOJALHHKA, €CJIM UX DA3HOCTD
paBHa 21 cM, a muaroHasbL OpAMoyroJbHuUKa — 39 oM.
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YnpamHenus

132. HaiiauTe TpU NOCIAEAOBATEILHEIX HEUETHBIX HATYDPANBHBIX
Ypesa, ecJi KBAAPAT TPETHEro U3 HHX Ha 24 MeHbIIIe YTpo-
€HHOro IIpPoU3BeAeHUA IepPBOro U BTOPOTO YUCeI.

133. HaiifuTe yeThipe OoOCAeJOBATENBHBIX YETHBIX HATYDPAJb-
HBIX 4YHCJIa, eCJTH YTPOeHHOE IPOU3BeAeHe BTOPOTO H 9eT-
BEPTOTO 4Mcesl Ha 324 QoJbllle NpousBeJeHHsA MEPBOTO
U TPeThery 4uce.

134, CKOJBKO CTOPOH HMEeT MHOTOYTOJBHMK, €CJIH B HEM MOXMK-
HO IIpoBecTH 35 AuaroHanei?

135. Pemikrte ypaBHeHue:

1) [x2 +11x - 6| = 6; 3) xlx|+5x-4=0;
2) x% — 4|x|-32 = 0 4) x2 +8J22 -20=0.
136. Pemture ypaBHeHHe:
.2 - = __7 .
1) +21+x_6—48+x_6,

2) (W - T)(24x% - 14x - 3) = O;

3) (1% + 9x}x - 8)(x? —12x —45) = 0.
137. Peuinrte ypaBHeHMe:

1) Jx2-9x-22+Jx? —Bxr—14 = 0;
2) 22 —16x + 64 +|x? —3x—40|:0;
3) Vx2 -49 +ix2 + 2x - 80 = 0.

138. IIpu kakoM 3HaAYEeHHH € HMeeT eAHHCTBEHHEIN KopeHb
ypaBHeHHe:
1) 6x2 +12x +¢c=0; 2y 16x2 +cxr +4 =07
139. lna kaKAOro SHAYEHHA « PelINTe YpaBHEHHe:
1) 2 +(2-4da)x+3a% -2qa =0
2) x2 —(Ta+2)x +14a = 0;
3)3a-2xt+(a-5xr-1=0.
140. IIpu waxkux 3HAUEHHAX ¢ HMeeT eQUHCTBEHHBIH KODEeHb
YpABHEHHE:
1) ex2 -bx+2=0;
DY c-6xt+(c-4dx+2=0;
3 (c+x? +(2c+2)x -5 =07




141.

142,

143.

144.

145,

146.

147.

148.

149,

150.

151.

Bapwant 3

Teopema Buerta

He pemasa ypapHeHHe, HalijHTe CYyMMY M OpPOHZBEACHUE
€ro KOpHeii:

1) ¥2+7x —137 = 0; 3) 612 —17x -55=0;
2) x2 -22x+3=0; 4) 10x%2 +31x+13=0.
Haiigure kosdduunenTsl b 1 ¢ ypaBHennd x° + bx + ¢ =0,

1
eclH ero KOPHAMH ABIAIOTCA duciaa: 1) -8 u 15; 2) -3

nl

4

CocraBbTe KBaJpaTHOe YpaBHEHHE C OeJEIMM Kodhduin-
eHTaMH, KOPHH KOTOpPOTO PaBHEIL

1) 3 u 5; 5)—%1&%;

2)-2mul; 6) 4— V17 u 4 +J17;
3) —% H3; 7)Jﬁu-Jﬁ;

4) 0,3 u -10; 8) —7-3V2 u -7 +32.

Yncno —4 Apjiderca kKopHeM ypaBHeHHs X2 —1lx+¢ =0.
Haiinure sHaueHre g U BTOpoOl KOpeHEL YPaBHeHUA,
Yucno 6 sBaserca xopHeM ypasHenua x?2 + bx —30=0.
HaiiguTe sHaveHMe H ¥ BTOPOH KOpeHb YPaBHEHHS.

Hucao —% ABIAeTCA KOpHeM ypaBHeHua 3x% +mx +2 = 0.

HaiiguTte 3HaueHMe m 1 BTOPOH KOpPeHbL YPABHEHHA.
Yucnao 0,8 ApaaeTca KopHeM ypaBHeHus 4x% —24x +a=
= {), HaiiguTe 3HaYeHWe a U BTOPOIl KOPEHb VPABHEHHUA.
Tlpu kakom 3HaveHun b KOpHH ypaBHeHma Xx° + by —
— 29 =0 apaAwTcA TPOTHBONOJOXKHRIMHE uuciamu? Haifi-
JHUTe 3TH KOPHH,

OpuH us KopHeit ypasaenus x2 —7x + p = 0 Ha 5 MeHsiIe
apyroro. Haiizure KopHH ypaBHeHNA H 3HaYCHHE P,
Kopuu x, u X, ypaBuenua x2 +bx +150 =0 ygoBreTo-
pawoT yciaoruw X, =6x,. Hallgure KopHH ypaBHeHH:H
¥ 3HaUYeHHe b,

Kopuu ypaBHenna xZ —25x +c¢ =0 orHocares Kak 2 : 3.
HaiiagnTe KOpHU ypaBHeHHA W 3HAYeHHE C.
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YnpaHeHHA

152. KopHu x, U XY, YpPaBHEHHHA x2 —8x +m =0 yaoBaeTBops-
10T yeaoBH1o 3¥, — 4x, = 37. HaiignTe KOpHU ypaBHEHHA H
3HAYeHHE M.

153. HaBecTHo, uTO X, H X, — KODHH YPABHEHHA x2-Tx-3=
=0. He pemmasa ypapHeHMsi, HAHJUTe 3HAUeHHe BLIpA-

HMeHHA:
1) i+i; 3) xi+xl; 5) (x, - x,)%;
Xy Ay
2) xZx, + x,x2; 4) x3 + x3; 6) —1—2+i2
X X

1 2

154. CocTaBbTe KBaJpaTHOe ypaBHeHHe, KOPDHH KOTOporo Ha 4
MeHbIlle COOTBETCTBYIOIIMX KOpHell ypaBHeHua X2 —4x —
-10=0.

155. CocraBbTe KBaJApaTHOE YpaBHEeHHe, KOPHH KOTOPOTO B 3 pa-
3a GOJbIIe COOTBETCTBYIOIIMX KOpHeill ypaBHeHma 3x° —
-Tx+3=0.

156. CyMMa KBaApaToE KOpHell ypaeHeHma 312 +ax-1=0

22 "
paBHa 9 Haiiaute 3HaueHue a.

KBaapaTHbiA TpéxyneH

157. HaiigliTe KOPHH KBAAPATHOTO TPEXUJIeHAa:
1) x2 —-15x + 56; 3) x% —14x +15.
2) 20x% —12x +1;
158. PasnouTe Ha MHOXKHTEJIH KBAJAPATHLIH TPEXdJeH:

1) b2 —15b + 14; 4) _ix'? +2x - 3;
Ca? ey T 1. 2 1,
2) —x? -6x+T; 5) 3 9¥ o’
3) 30y? - 10y —100; 6) 50x2 -160x +128.
159. Cokpartute gpobb:
1) x2 -8x+7, 1) 25q% +10a +1 |
x-7 502 -9a-2
4r - 8 a2 +2a-15
2) —————— 5) —4————3
)x2—3x+2 )a2—7a+12
4x2 +x -5 x% -1
3) ——; 6y ———
) 1622 - 25 )7x2—5x—2
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160.

161.

162.

163.

164.

165.

Bapuaut 3

25 — x2 2¢2 +3x -2
7 9) ———
)35—2x-x2 )7x—2x2—3
6-x-x2
8) ——
) x2 -7x+10
TMocTpotite rpaduk HYHKIHN:
x2 +8x-18
Dy= +3; 2y
YpocTHTe BeIpakeHue:
2 _ _
1 17+8y+ 5y~ -5 1 2y;
y+4 2t +Ty-4 y-1

2) 90 -y y+5 _ 25 .
y* —25y | 4y® —19y-5 2 -25/)

_222+x-3 x*"-16
x-1 xr-4

m-m-6 mi-9) m®+5m+6 m-3
PaznokuTe HA MHOMKHTEIH MHOTOUJEH:
1) x2 + 4xy - 5y2;
2) 15a2 + 14ab — 8b2;
3) 12m? + 5mn - 2n2.
Ina xasJ0oro sHAYEHNA @ pPellliTe ypaBHeHUe:
1) (@ - 4a-5)x =a® - 25;
2) (@® -9a-10)x = 3a% +a - 2.

3)( 4m 10 ) 2m-4 _17-2m

Pewexne ypaBHEeHUN,
CBOAALMXCA K KBAgpaTHbIM YpaBHEHUAM

Pemure ypaBHeHHe:

1) x* —82x2 +81=0; 3) 4x* -21x2 +5 =04
2) x* +12x%2 -64 = 0; 4) 3x* +16x2-12=0.
Pemmnre ypasHEeHHE:

1) x2-4x _ 21

x-17 x=7
xz—x=7x—15
x2-9 x%-9
4x+5 _ 2x -7,
x+2 3x-6"

2)

k]

3)
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YnpamHeHusn

166.

167.

1 1 2
4 - =—=—;
)x+5 x+13 21
5 15 16
5 - =
)x2+3x ¥2-3¢y x’
6)x+3_ 2 __ 8x-22
x-4 x-3 (x-49H(x-8)°
7) 1 22 _ 320 :
x-5 x°+5x x%-25x
8) 1 3 _9x +12

x-4 x+4xr+16 x5 -64°

Peminte ypaBHeHHe MeTOLOM 3aMeHBl IIepeMeHHOI:
1) (x? -8)2 -5(x%2-8)-14 = 0;

D (x+T-1T(x+T2 +16 = 0;

3) (x? -8x)P -8(x%2-3x)-20=0;

4) (22 +3x-1¥¢ -12x2-36x+39=0:

5) (¥ —4x+1)(x2 -4x+2)=2;

6) (x* - 10x2)2 — 2(x* — 10x2) = 99.

PemnTe ypaBHeHHE METOIOM 3aMeHK [lepeMeHHOit:
2 4x

1) - +3=0;
)(2xw1)2 2x -1

x+4 x-2_ .1,
2)x—2 x+4_55’

3x -1 2x 9,

3 - =3
) X 583x-1) b5
50 -1 5(x—-2)
+ = 0;
4) x-2  5x+1 6;
2 _
5) xX°+4x -1 . 4 =1
3 3x°+12x -3
2 _ -
6) X 6x -4 _ 6.x =T
X X —-6x-4
2 3 8
7 + = H
)x2ﬁ5x+6 ¥ -5x+7 x2-5x+8
8)2—6-——x2+3x=4.
x*-3x+5H
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BapuaHTt 3

168.

169.

Jna KaRJI0ro 3HAUeHHA ¢ pellyTe VDaBHeHHEe:

2 _ 2
l)x 4x+3:0; g)x (a+2)x+2a=0;
X—d x -3
- 2 - Lx+3a-6
2) =% o g X olax =0.
)x2—4x+3 ) x—3
x2 -3ax +2
Ilpn kakux sHAYEHHUAX ¢ ypaBHeHHe — = = () ume-

+3
eT eINHCTBEeHHEIH KOopeHb?

PaunoHanbHble YPaBHeHMA KaK MaremMaTu4yecKue mojenu

170.

171.

172,

173.

174.

peanbHbiX CHTYaUUH

CKODOCTD IerKoBoro aBToMoGHIA Ha 30 KM /4 GosLIIe cKo-
pPOCTH rpya3oBoro, mosromy 180 KM oH nmpoea:xaer Ha 1 u
6rIcTpee TPy30BOro asromMoouaa. Halimure ckopocTh Ka-
AOTO aBTOMOOHISA.

W3 nyakTa A B OyEKT B BeJocHIegHcT exal IO A0pore
JauHo#i 10 kM, a 3 oyurTa B B nyHKT A BO3BpaInajica mo
Aopore AauHoil 12 KM, sarpaTHB Ha OOpATHBIA IYTH HA
5 MUH MeHLIIe, YeM Ha OyTh M3 NyHKTa A B OVHKT B.
C kakoll CKOPOCTBIC exas BeJOCHIeTUCT H3 NMyHKTa A
B IYHKT B, ecau U3 nyHKTa B B OYHKT A OH eXaJ Co CKO-
POCTBIO Ha 4 KM /Y OoJbIIeH, 4eM U3 OYHKTAa A B IyHKT B?

ApTobyc gomxen Ovu1 npoexats 280 kM. IIpoexas 7 @roro

pPaccTodHNA, apTo0yC VBEJIHYHJ CBOI CKODOCThL HAa
20 km/u. Hafiinre CKopocTh aBTOByCca HA KAMIOM YIaCTKe
ABHMKeHHdA, €CJIH HA Bechb NyTh OBLIO 3aTpaveHo 4 4,
Temnoxox npomién 8 kM o 03epy, a 3aTeM 49 KM Mo pexe,
Bragamoieil B 310 ozepo, 3a 2 u, Haitgure coGeTBerHVIO
CKOPOCTB TeILIOX0Aa, €CJIH CKOPOCTh TEYEeHHUA PEKH COCTAB-
asger 4 KM/4.

Katep npowtén 20 kM OpOTHE TedeHHA pekH H 16 kM mo Te-
YeHHIO, 3ATPATHB Ha IYTH NPOTHE TeueHusa Ha 20 MHH
GoJipllle, 4eM Ha IOYTH o TeueHHO. HalizuTe coScTBeHHYIO
CKODOCTE KaTepa, eCli#l CKOPOCTh TEUEHHA PEKU COCTABJA-
er 2 KM/ u.



YnpamHenun

175,

176.

177.

178.

179.

180.

Habupaa exeIHeBHO HA 3 CTPAHHIIL! OOJbINE, YEM IIJIAHU-
POBaANOCH, HAOOPIIHK 3aKOHYHJI HAOHPATh KHUTY 00BEMOM
60 cTpaHuL Ha AeHb paHbllle cpoka. CKOJBKO CTpaHHIL
HJaHNPOBAJOCs HAaGUpPaTh 3a OOHH JeHL?

Yucnurear 00bIKHOBEeHHOH Apo0H Ha 1 MeHBIIe eé 3HaMe-
HaTead., Ecau uncauTens M 3HaMeHaTeJb 9Toi gpobH yBe-

1
JAYUTH Ha 4, To moiaydyeHHasa apobb Gyaer Ha 3 GoJnle

ucxoanoii. Halianre ucxoguy apods.

JBa Manapa moxpacwan KaduHeT MaTeMaTHUKH 3a 4 4. 3a
CKOJBKO 4aCOB MOYKeT MOKPACHTEL KalOHHeT KaXKALIH MaJiAp
CaMOCTOATENbLHO, €CJAH OJHOMY Ha HHX AJIA 9TOT0 Tpebyer-
cdA Ha 6 Y MeHBIlle, YeM APYToMy?

IlepBriil arCcKaBaTop padoTal Ha PLIThE KOTJ0BaHa 2 4, IIO-
cJie UeTro K HeMy OpPHCOeTHHHJICA BTOPOI dKcKaBaTop. Ye-

o 1
pe3 1 4 coBMecTHOM paGoThl Oblsia BREIPHITA 1 KOTJIOBAHA.

3a CKOJBKO YaCOB MOMET BBIPBITH KOTJIOBAH Kax b1l sKC-
KapaTop caMOCTOATENLHO, ecjii BTOPOMY AJA 3TOro Tpedy-
ercA Ha 6 4 MeHbIIe, yeM NepEoMY?

CIHTOK Meau W 0JIOBA, coAepanuiuil 30 Kr MeqH, CIIaBH-
au ¢ 60 xr meau. [IponeHTHOE cogepiKaHNe MeIH B HOBOM
canuTKe Ha 15 % Goasnle, yeM B nexoauoM. CKONBKO KHA0-
FPaMMORB 0JIOBA COAEPIKUTCA B CIHTKe?

B pactBop, comepskamuii 70 r sogwr, gobasunum 200 r BoO-
Obl, MOCAe Yero KOHIEHTPANHA COJH YMeHBIIMJACh Ha
20 % . CKONBKO rpaMMOB COMHN COOEPKHUT PacTBOp?



1.

2

3.

KoHTponbHblie paboTbl

Bapuant 1

KoHnTponbHasa pa6bota N2 1

Tema. OcHOBHOE CBOMCTBO pauUoHaNLHOW APOGH.
CnoxeHue 1 BblYUTaHWE paunoHanbHbiX apoben

IIpy karkux 3HAYEHHMAX NEPeMEHHOM HMeeT CMEICJ BEIpA-

JKeHHe ?
x-4
CoxparuTe ZpodL:
2445p1 15x - 10xy m? - 4 25 — a?
4= 2y — < 3 : 4) ———
164357 ) % ) 2m-4 ) a® -10a + 25

BLIDOJHHTE BRIUYATAHHE:
x—8 5-12x m? m
1) - 5 )

4x2 6x3 mE—-9 m+3’
20 5 14p*
-= 4) 2p - .

@ +da a ) 2p Tp+3
VuopocTHuTe BRIpaXkeHue!

y+3 _ y+1 3 2% - b b-1
1 - + ; 2 - .

Vo5 2oz T ) W1 P b1

HasecTHO, uTO a _b5b = 8. Haiinure sHAUEHNE BEIPAXKEHHA!

4, ozt
b a
x2-16 222 -x

xX-4 X

TloctpoiiTe rpaduk HYyHKLIUAL i =

KoHTponbHan pabota N¢ 2
Tema. YMHOXeHHUE U feneHne pauuoHanbHbiX ApoGen.

ToxaecTBEHHbIE NPe0BPa30BaAHUA PALMOHANBHBIX BbIPaKeHWR

1.

BrinonunTe peiicTBus:

3,4 1 7
1) 56x%y ( z ); 2) 12a . (24a%c®);

55 _16x2y6 PR U
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KoHTponbHble paGoTw

3b-3c  4ct 6x-380 x%-25
3 TE o s : .
) c b 2 4) r+8 2v+16
2. YrpoctuTe BRIpAXKeHHE:
1) 20 a+7 _32 2)(a—1 a+1) 2a

a-2 8-4a Ta+a®’ a+l a-1) 1-a%"
3. JoKaxnTe TOKIECTBO!

b _ b Y. h? __b =b2+4b
b2 -8h+16 b-4 )| h2-16 b-4 4-b
4. HaBecTHO, uTe 6412 + % = 65. HafizuTe 3HayeHHe BLIpa-
x

KeHHuda 8x + 1 .
X

KoHTponbHan patota N2 3

TeMa. PaunoHanbHble ypaBHEHHA.
CTeneHb C LUeNbIM OTpUUATENbHBIM NoKasaTenem.

DyHKLUMA Yy = % U eé rpadmk
1. Pemure ypaBHeHuUe:
Jx-7 x+1 X 25

1 -—— =0 —_— - =0
) xr-1 x-1 ¥ 2) x+5 x%+5x
2. 3anUIINTe B CTAHAAPTHOM BHAE YHUCIO;

1) 126 000; 2) 0,0035.
3. IIpeacraBbTe B BHAE CcTEMEHH ¢ OCHOBAHHMEM ( BLIpa)KeHHe;

1) a” a5 2) a10: g7 3) (a%2 - a?.
4.  VYupocrurte Buipaskenne 0,8q!1h11 -1,2a-8h16,
5. HaiinuTte sHaueHHe BhIpasKeHUA:

7-8.99
-3, @1,

-3
6. IIpeofpaayiiTe BeIpajkeHHe (—%a*b‘“) (5a°h7)? rak,

qTOGEl OHO He COHep:Kajo cTelleHell ¢ OTPHLATEJbHBEIMU

MOKA3ATEJIAMH.
7. Briuncanure:
- a1, (-81)%.273
1) (216 -67%)% . (36-2)1; 2}T
8. Pemure rpadvueckn ypaBHeHHe % =x-"T.
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Bapuant 1

IMopaaok Ynucaa g paBeH —5, a MOpAAOK Yuciaa b pasen 4.
KakuM MOKeT GBITh MOPAJSOK 3HAYEHHS BhipayKeHHA:
1) ab; 2) 10a+ b?

KoHurponbHana paGota N2 4
Tema. KBagpatHble KOpHH

HaiiauTte nmepeceueHne 1 ofbeJHHeHHe MHOMeCTB A u B,
rae A — MHOMXeCTBO jenuTednedl uncaa 18, B — mMHoMxecT-
BO JesjiuTeneil uncia 24.

HaiianuTe 3Hadene BolpaKeHnA:

1) 0,5./160 -%J%; 3) J6? - 28;

2) /0,25 . 81; 4) \/%-JE—%.

Peuninre ypaBHeHNe:!

1) x2 = 2; 3) Jx = 4;
2) x% = -16; 4) Jx = -9.
YiupocTHTe BEIpajKeHHe:

1) 742 - 38 + 44/18; 3) (345 -2)";
2) (/90 - V40) - V10; 4) (23 +3J5}(23 - 3J5).

CpaBHHTE UHCHa:

1) 72 u 63; 2) G\E u 4@.

CokpaTtuTe Ipodb:

Ja+7, 2) 33 - /33 _ 3)a-2\/:§+3
a-49’ J33 a-3 ’
OcBofoaHTECH OT HPPANHOHANBHOCTH B 3HAMEHATEJE
Ipodu:

1)

3 10
1) =2, 9) —2 .
26 V14 -2
BrinecHuTe MHOMKHTEL H3-NIOI 3HAKA KOPHS:

1) V5b%, ecu b < 0 3) v-a%;
2) V12a*; 4) V-a®h®, ecin b > 0.



KoHTtponbHuie paGoTol

9.

Vnpocrure Bripascerme (13 — v101)2 — (101 — 11)2.

KoHTponbHasa paborta N¢ 5
Tema. KsagparHeie ypasHeHunsa. TeopeMa Buera

Pemmure ypaBHeHHe:

1) 7a2 -21=0; 4) 3x2 -28x+9=0
2) 5524+ 9x =0 5) 2x2-8x +11=0;
3 xt+x-42=0; 6) 16x2 - 8x+1=0.

CocTaBbTe TpHBeLEHHOE KBAJpATHOE YpPABHEHHEe, CyMMa
KopHel KoTopore paeHa —10, a npousBegeHHe — uHCay 8.
Aunaronajbs IpaMoyroacHHKa Ha 8 cM fosnbine OfHONH M3
ero cTopoH U Ha 4 cM Goabule Apyroii. Haitianre ¢TopoHEI
OpPAMOYIroJbHHKA.

Yucmo -3 ABaAeTca KOpHeM ypaBHeHHA 2x2 +Tx +¢=0.
Haiigure sHaueHMe ¢ H BTOPOil KOpeHb YpaBHEHH,

IIpu KakoM 3Ha4YeHNHU g ypaBHeHue 3x2 — 6x +4a =0 ume-
eT eJJHHCTBEHHEIH KopeHs?

HapecTHO, UTO X, M X, — KOPHH ypaBHeHHa xZ +12x +
+ 6 =0. He peuiada ypasHeHus, HallguTe 3HaUeHHE BBIPa-
aenusa x7 + x2.

KoHTponbHan patota N2 6
Tema. KBagpaTHbIA TPEXUNEH.

PeweHne ypaBHEeHHH, CBOAALWMXCA K KBaapaTHbIM ypaBHEeHHWAM.

1.

PeweHne 3a4a4 ¢ NOMOLBIO PaUMCHaNbHbIX YPaBHEHHWI

PaznoxxuTe Ha MHOKHTENN KBAJIpaTHHIH TpéXdieH:
1) 22 +10x - 24;

2) 3x2 -11x +6.

Peniure ypaBHeHHe: )

1) xt - 24x2 - 25 = 0; g) X +5x _ 6

32 -Ba-2
at -4

CokpaTuTte gpobn
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Bapwant 1

Peuinrte ypaBHeHHe:
6 38  x-12

x2-86 x2-6x x%+6x
IMaccaxxkupckuil moesx NpPOXOXUT paccToAHHE, pPaBHOe
120 kM, Ha 1 u GwicTpee, ueM ToBapHLIH. Haiipute cko-
POCTL KA AOro Moe3fa, ecJH CKOPOCTh TOBADHOIO MOe3ia
Ha 20 KM/4 MeHbIIIe CKOPOCTH ITACCAXHUPCKOTO.
¥ —x-12

x-4

IToctpoiiTe rpaduk byHKINN ¥ =

KoHTponbHaa pabota N2 7
Tema. OGoGuieHHe U CUCTEMATH3ALMA 3HAHWA yYalKnXca

35mn?

14m2n®

IlpencraepTe B BHE CTeIIeHH ¢ OCHOBAHHEM 771 BhIpasikeHHe
(m8y2 . m5.

VYnpocTure BhIpaskeHue 64a — %\/@ .

Cokparture apods

IIpn xaxkux sHadeHHAX IIepEeMEeHHOH HMeeT CMBIC/ BEHIpa-
x—8

3x2 - 10x +3

JoKaxXHuTe TOXIECTBO:

JHEeHUe

a_ a-8 La-20 _ a
(ag -25 af —10a+25)' (a-52 a+5’
IlepBriii pabounii marorosun 120 geraneit, a BToOpoH —
144 peranu. IlepBoiii pabouni M3TOTARJHEAN HA 4 JeTaln
B gac Qoasine, yem Bropoil, H paforan Ha 3 Y MeHBIIE BTO-
poro. CKONBKO geTaneil H3roTaBAUBAN 3a 1 U KAXCALIHN pa-
Gounii?
Jx,ecnn0 < x < 4,

IloerpoiiTe rpaduk GyHEIHT ¢ =
p ecamx >4,

HokaxuTre, 4To mnpu AGOM 3HAUEHHH P YPaBHEHHE
x2 + pr+ p—4 =0 umeer ABa KOPHA.
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BapuaHnT 2

KoHTponbHas pa6ota N2 1

Tema. OcHOBHO€ CBOWCTBO paUUOHANBHON BPO6K.
CnoxeHne U BuYUTaHUE paurOoHaNbHBIX Apo6ei

ITpu KaxmxX 3HAYEHHAX TepPeMeHHOI 1MeeT CMEICH BhIpa-

AKeHHe ?

xr+11
CokpaTtuTe Ipodn:
36a'%h7
54a%pH11 7
2) lsmg -2Tm ; 4)
mn
Brmmoaxure sBeIYUTaHHE!:
50—-6 4-9x
1 - ; 3
) 6x2 gx3 )
42 6
e
) P+7b b
YrupocTuTe BuIpaXeHUe:
0 y+6 ¥+ 2 5
4y+8 4y-8 4% -4
X+ 4y

3c+15

¢z -25"

x2 -14v +49
49 - x2

3)

c2 c

2-16 c+4’
_ 18y°
6y+1°

4) 3y

6b° + 480  3b°

; 2 .
) h +64 b2 ~4bh+16

HasecTHO, uTO =10. HaifiguTe sHadYeHHe BHIpa-

HeHNA.
X 2)
Y

Tx -y
-

3xf+dx x%-1
x x+1 "

IMocTpoiiTe rpadpux dyHKUNH ¥ =

KoHTponbHas pa6ota N? 2
Tema. YMHOMEHHE W JieNeHne payuoHansHbix apoben.

TowaecTBEeHHbIE NPeo6pa3oBaHHUA PALMOHANbLHbLIX BblipaXKeHnH

1.

BrimoanuTte meiicTBUA:

54a°h° 20 ) 98m® 5.2y
- cl2 '(_12a4b15 )’ 2) V7 t(49m”p*);
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Bapwanrt 2

3) 5a+5b  6b° 1) x% - 49 5x+35
b a? - b’ 3xr-24" xr-8
Y1pocTUTe BEIpasKeHUe:
1) 3¢ a+5 54 2)(a+4_a—4): 18a
a-3 6-2a 5a+a%’ a-4 a+4) 16-a

JIOKa}KHTe TOXHACCTBO!

a® a® (_a _ 4 \_ba-da*
a+b a®+10a+25) |la+5 a®-25 a+h '
WsmecTHO, uTo x2 + 4—!2) = 50. Hafigute 3Ha4YeHNe BHIpake-
x

7
HHUA X — —.
x

KoHTponbHan pabota N¢ 3

Tema. PaunoHaNbHbIE YpAaBHEHUA.
CreneHb ¢ LensiM OTpULATENbHBIM NOKa3aTenem.

DYHKUNA Yy = % ¥ eé rpadux
Pemure ypaBHeHHe:
1) 4x+8_x—4=0; 2) _1%  _o.

X+2 x+2 x—-4 x% _4x
3anuINTe B CTAHAAPTHOM BHAE YHCJO:

X 16

1) 245 000; 2) 0,0019,
TIpencraBbTe B BUAE CTeNeHH ¢ OCHOBAHHEM @ BBIPAYKEHUE!
1) a3 -ab; 2y a®:a?; 3) (a®)? - a't.

Vupocture poipaskenue 0,2a%H710 .1 Ta-%bH12,
Haiigure 3HaueHHe BHIPAYKEHUA:

-1
2 (9YL g4 .8
1)62+(Z] H 2)W.

—2
IIpeobpasyiitTe BBIparkeHIe (—%a"‘b‘s) -(3a?h'?)? rak,

qyT1oBBI OHO He COAep)KAali0 CTeleHeil ¢ OTPHLATEIbHBIMH
TOKA3aTeJ MU,
Breiuucaure:
-612 . /0-11-2 (-64) - 83
1) (27-37°)° -(971)%; 2)16—‘3
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KoHTpOnbHBIE paGoThl

Pemnurte rpadnveckn ypapHeHHe 6 _ 5-nx.
X

Ilopapok umcna x papeH -3, a MOPAJOK 4HCJA I paBeH 2,
Kakxum MokeT GBITH DOPAAOK 3HAYEHHA BBIPASKEHNA:
1) xy; 2) 100x + y?

KoHTponbHas patota N2 4
Tema. KsappatHbleé KOPHH

1. Haiimure nmepeceuenne u od'beguHeHNe MHOXecTB A u B,
rie A — MHOMecTBO AeauTtejed uncna 12, B — mHOXKecT-
BO JenuTeneii uucaa 30.

2. HaiiguTe anaderye BEIPAYKEHHS:

1) 0,3490 -%\/ﬁ; 3) V3% .28,

2) /0,64 - 49; 4) JE-JT-%.

3. Pemure ypaBHeHHE:
1) x2 = 5; 3) Vx = 9;

2) x% = -4 4) Jx = —49.
4. YupoctuTe BRIpayMKeHHe:

1) 83 — 5412 + 4475 3y (247 +3)";
2) (/20 + 80) - V5; 4y (7v2 - 3J3)(742 + 33).

5. CpaBHUTe YHnciaa:
1) 4V3 u 3V8; 2) 4\% n % 750.

6. Cokpature gpodb:

1) 461, 2)\f1_1—11_ P
\/_ -8’ \/ﬁ ’ a+ 2@ +5
7. OcpofozHTech OT MPPAIHOHANBHOCTH B 3HAMEHATENE
Apobu:
8 . 4
Vi SV TEPS
8. BrinecuTe MHOXHUTENE H3-TIOF 3HaKa KOPHA!

1) V1142, ecnu a < 0; 3) v-a7;
2) V1845, 4) J-al®h?, ecnu a > 0.
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BapuaHT 2

VOpocTuTe BEIpaskeHue \[(9 -J43)? + \/(6 -J43)2.

KoHTponbHas pabota N2 5
Tema. KeappatHwe ypasHeHua. Teopema Bueta

Pemnure ypapHeHHE!

1) 4x2 -20=10; 4) Tx2=-22x+3=0;
2) 3x2 +5x =0 5) Tx2-6x+2=0;
3) a2 -5x-24=0; 6) 42 +12x+9=0,

CocTaBbTe TpPHBeASHHOE KBAAPATHOE YpABHEHHEe, CyMMA
KOpHell KoToporo paBHa 6, a npou3BefieHne — dHCAy 4.
Jduarotans npaMoyroiasHika Ha 6 cM Goabllle ogHOI K3
CTOPOH U HA 3 ¢M Goable apyroit, Haligure cToporEl np4a-
MOYTOJIbHHKA.

Yncno 4 ABnAeTcAd KOpHeM ypapHeHmMa 3x° + bx +4 =0,
Haiigure 3uauenue b U BTOpoH KOpeHb YPDABHEHHUA,

IIpu KaKoM 3HAUeHNH a ypaBHeHHe 2x2 —8x +a = 0 HEMe-
eT e JMHCTBeHHLIH KopeHs?

HM3BeCTHO, YTO X, U X, — KOPHH ypaBHeHuMa x? +10x -
—4 = 0. He pemasa ypasHeHHsd, HaliAUTe 3HAYEHHE BEIpA-
meHHA X7 + x%.

KoHtponbHan pa6ota N2 6
Tema. KBagpaTHbti TREXUYNEH.

PeweHWe ypaBHEHWN, CBOASLIUXCA K KEAAPATHBIM YPABHEHHAM.

1.

2.

PeweHune 3aga4 ¢ NOMOLLIO PAUWOHANDBHLIX YPABHEHHH

Pazno:xuTe Ha MHOMUTENN KBAJAPATHBIN TPEXUJIEH:

1) x2 -4x -32; 2} 4x2 -15x + 9.
Pewinre ypaBuenne: 2_q 18
4 _ 2 _ =0 —-.-—x L] = .
1) x* - 35x% -36=0; 2) P ~ 12
4a% +a-3
Cokparute Apobp — 5———- .
a -1



HOHTpOnbHbIe paGoTht

4.

Peniure ypaBHeHHe:
10 2220 5 _q
x*-100 x* +10x «x°-10x
IlepBrifi aBTOMOOHAR IIpOE3KAET PACCTOAHNE, paBHOE
300 kM, Ha 1 u GrIcTpEE, ueM BTOpOii. Halinute cKopocTh
KayXJore aBTOMOOHIA, €ClI¥ CKOPOCTh MepBOro aBToMobU-
as Ha 10 kM/4 GoJbllle CKOPOCTH BTOPOTO.
x2 +2x-15

IToctpoiiTe rpadimk GyHRINE Y = —F-3

KoHTponbHas pa6orta N2 7
Tema. Q606GIEHHE U CHCTEMATH3AUMA 3HAHHW YUHALLUXCA

27a%h?

18ab®

IlpescTaBbTe B Bujie CTelleHH ¢ OCHOBAHUEM 71 BEHIpAXieHUe
334 . 415

(ney oty

Vrnpocrure BripaxeHne 166 — 0,5/365.

IIpy KaKHX 3HAUYEHUAX IepeMeHHOH HMeeT CMBIC/ BhIpa-

Cokparure apodn

.

werme —2 1 9
2x2 -y -6
HoxaxxkuTe TOKAESCTBO:
b __b+6 ) b+12 2
b -8b+16 b2 -16) b2 -16 b-4’

IlepBelil HACOC HATIONHUJ BOAOI Hacceiin obnéMoM 360 M3,
a BTopoil — obnémom 480 Mm%, IlepBrIil Hacoc mepeKauYnBan
Ha 10 m? Boanl B uac MeHbINle, YeM BTODO#, W paoras Ha
2 u fonenre BrOoporo. Kakoil o0wéM BOABI LepeKaunBal 3a
1 ¥ gakauIil Hacoc?

Jx,ecnm 0 x €1,

x2 ecmx > 1.

Jlokaskure, YTO OpH J0OGOM 3HAUYeHHUM P YpaBHEHHe
x? — px +2p® +1 =0 He uMeeT KOpHeIl.

IlocrpoiiTe rpadux QyHKINN Y =
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