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: HepaBeHncTBa

Hoaoxureapunie
M OTPHIUATEIALHBIC THCIA

A R L L I EE T I EETE T EETETY PR EERE Y R

B xypce marematuku VI—VII KiaccoB Bel MO3HAKO-
MHJHCH C PATHOHAJLHBIMH YHCJIAMH. PﬁHHOHaﬂbHOE
YHCJIO MOMET OHITh NOJOHUTEeJIbHBIM, OTPDHIATEJ b~
HBIM HJIH PABHBIM HYJII0.

Ionroxumenvroe PAUUOHAABHOE HUCAO — ITO YHCJIO

BHAA L ,rae k 1 n — HarypanbHble uHcaa. Hanpumep,
n

%, %, %— NONOKHUTEAbLHBIE PalHOHaAJBHBIE HHCIA.
Ompuuameﬂbuoe pauyuoHaALbHOEe YUCAO — ITO HYHUCIIO

BHIA —f, rie K U n — HaTypalbHEIe yucaa., Hanpu-

Mep, —%. —%. —% — OTpHIIATEeNIbHEIe DAlHOHAJBLHEBIE
gucaa. OTpHIaTenbHOEe PALMOHAJbHOE HHCIO MOMKHO
3alMCaTh B BHJE =k, Hanpumep, —%: ‘_32

n

Payuonanvrvimu yucaamii Ha3kIBAIOT YUCIA BHEIA ﬂ,
n

rae m — uejoe, n — HATYpajlbHOe YMCJIO.

Ecay pamMoOHANBHOE YHCJIO0 MOXKHO HDEACTABHTE B
Buze ApobH, V KOTOpOoil 3HaMeHaTeN b ABJIAETCA HATY-
pasibHON crTeneHblo yucia 10, To aTO pamHoHAIBHOE
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YUCJ0 OOBIYHO 3aMUCHIBAIOT B BHJIE AECATHUYHOH Apo-
6u. Hanpumep:

25 _0,25 25T —0,257; 324_ 324,

100 1000 10
IonoxxuTenbHble YHCAA HASBIBAOT G0blUUMU HYASA,
a OTpHIATelbHble — MEHbWUMU HYAA. JlIa TOrO 9To-
ObI KOPOTKO BallHCATh, YTO YHCAO GOJbIle HIH MEHb-
e HyJd, HCHOJb3YVIT 3HAKH HepaBeHcTBa > (foiabiie)
u < (menbine). Tax, sanuce a > 0 o3HauaeTr, 4T0 YHCIO
a Donblle HYJA, T. €. @ — TOJ0KHTEelbHOe YHCJIO; 3a-
nucek b < 0 ozHAYaeT, YTO YUCHO b MEHbIIe HYJd, T. €.
b — orpunarensHoe yuciao. Hanpumep:

2550, $>0, ~21<0, -§<0-

3HaKH > W < HA3HEBAOT npomusonojoxchuvimu. Tak,
5>0 u 7>0 — HepaBeHcTBa OAWHAKOBOTO 3HAaKa,
a 3>0 u —2<0 — HepaBeHCTBA NPOTHBOIOJOMHBIX
JHAKOB.

B manpHeiimem 6yayT MCIONIB30BATHCS CHEAVIOIIHE
ceoiicmea wucen:

OOopMYyIMPOBKA ¢ MOMOIbIO OYKB

CrnopecHasas QOpMyJIHPOBKA

|
S— — — |
|
|

Ecnrna>0u b>0,T0a+6>0, CyMMa, DpOM3BeJeHHMe H YaCTHOE |
ab>0, % > 0. ABYX IONOMUTEIBHBbIX YHCeJ] — Io-

| mMoMHTeIbHbIE YHCIA,




ITpodoaxcenue

T
| MopMyIHPOBKA ¢ MOMOmEBI OYKB CnoeecHas GOpMYyIHPOBKA

2. Ecnma<0ub<0,Toa+b<0, Cymma oTpHOAaTeJbHBIX 4YHcel OTDPH-

ab>0, 20, bo. | marenska, a TPOM3BeJEHNE U HACTHOE
b a ABYX OTPHUATENBHBIX YHCET MOJOMKH-
TeNAbHBI.

3. Ecoima>0u b<0, To ab<0, IIponsBefileHHe ¥ HACTHOE MOJOMKH- |
ao, b <0 | TEIBHOTO W OTPUIATENLHOTO YHMCEJ
b a | OTPHIATEJIbHBI.

4. Ecnu ab >0, To Ecnn npomssBejeHHe HJIH YAaCTHOE |
i a>0u b>0, JBYX YHCeN TONOMKHTENbHO, TO ITH |
umu a<0n b<O. uyHucia HMMEWT OZWHAKOBbBIE 3HAKH

@ (r. e. ofa ynclIa NOJMOMKHUTEJbHBI HJIH
Ecam > >0, o 06a OTPHLATENHHE).
wima>0nb>0, I
wim a<0ub<0.

5. Ecnw ab <0, To Ecnu mnpouagenenwe HIH HACTHOE

i uin a>0u b <0, ABYX 4MCEN] OTPHULATENLHO, TO 3TH
. i a<0ub>0. YUCsIa WMeKT pasHble 3HakH (T. e.
- OJHO W3 HHUX MOJOXHTEIEHO, a APY-
| Ecm s <0, 1o roe OTPHILATEJbHO). i
nin a>0mub<0,
uan a<0u b>0.

6. Ecam ab=0, T0 Ecnn npousBeJileHHe JABYX 4HCeJ pas-
um a=0, b0, | HO HYJI0, TO XOTH OBl OLHO M3 ITHX
pia a#0, b=0, YHCeJ PABHO HYJHO.
wim a=0, b=0.

1

7. Benu 2=0, ro ' Ecan npoe pasea HYo, To ee duc- |

b nHTeJb PaBeH HYIK, a 3HAMeHATeNb |
a=0, b=0. HE paBeH HyJIW. i
Ha uyncnoBoif 0CH MOMOXKHUTEIBHBbIE YHcIa W30bpaa-
JOTCA TOYKAaMH, JexaluMu npasee Touku 0, a orpu-
maTenbHBIE YHCIA — TOYKAMH, JeXKalUMH Jepee ToU-
ku 0 (puc. 1).
JInA KpaTKOCTH BMECTO CJIOB «TOYKa, u3obparkalomasn
YHCJIO @» TOBOPAT IIPOCTO «TOUYKA a». Hampumep,
MOKHO CKa3aTh, YTO TOUKA 3 JIeKHUT npasee ToYkH 0;
TouKa —2 JexuT Jesee Touku 0 (pue. 1).
-2 0 3
Puc. 1



3amaua 1

oy Ay

AR A

4

Hoxasars, uro ecnim a <0, ro a?>0 u a® <0.

ITo yenosuio a <0. Tak kak a®=a-a, a mpousBejeHue
JIBYX OTPHIATEIbHBIX YHCeJ IOJOMKHUTEIbHO, TOo @’ > 0.
Ilo ceoiictBy cremenu a=a?-a, t. e. a® aAsnaercs
HpOH:lBe,lIEHHEM MOJOHTEJIBHOI0O YHCcHa 32 H OTpHH,a-
TeIBHOTO YMcHa a, noaromy a® < 0. <l

Boobie npu BO3BeJleHWH OTPHUIATEJNbLHOI0 UHCIA B
YETHYIO CTeleHb HOJY4YaeTcH IIOJOKUTeIbHOe YHCJIOo.

ITpu BO3BeAeHHMH OTPHOATEILHOTO YHCJIA B HEUETHYIO
CTeleHb MOJNYYaeTcs OTPHIaTelbHOe YMCJIO.

3apmaua 2

Orger

3amaua 3

OtBer

3anaua 4

Orser

[ 2

>

Hanpumep, (-2,8)¢>0, (-1,2)° <0.

Pemmurs ypaeHerue (2x +1)(3x - 9)=0.

JlanHOe DpoM3BelleHMEe PABHO HYJIO, €CJIH XOTA ObI
OIMH M3 MHOMHTelell paBeH HYJIW, T. €. ecJH
2x+1=0wumm 3x -9 =0. Pemuasa ypasaesne 2x +1=0,

HAXOJUM X = — é; pemraa ypasaenue 3x —9 =0, saxo-

oM x = 3.
1
x,=—=, X3=8. <
1 2 2
x®+5x

22+ 25

Pemnrs ypaBHeHuE 0.
INansas pApobs paBHa HYJIO, ecau x>+5x=0, a
x2+25#0. Ypasneaune x?+5x=0 MOXHO 3ammcaTh
TaK:

x(x+5)=0.

9o ypapHeHHe MMeeT KOpHH X, =0, x,=-5. IIpn x=0
M x = -5 aHamMeHaTenb He paBeH Hymo: x2+25# 0.

x,=0, x,=-5. <

2_25
PemuTth ypaBHeHHe "= .
x+5

Namsass npo6p paBHa HyJI0, ecau x°—25=0, a
x+95#0.
VpaBuenue x2 - 25=0 MOHO 3aIIMcCaTh B BHAE

(x=-5)(x+5)=0,
oTKyaa Xx,=5, x,=-5. Ilpu x=5 3HameHareib
x+5+#0,a npu x =5 3namenarens x + 5=0. Cnegosa-
TeJbHO, X = —5 He ABAAeTCs KOPHEM HCXOAHOr0 ypasB-
HEeHHA.

x=5 <



¥npaxHeHus

Brruneanrs yerro (1—4).

1) 12:6;  2) 2:(-2; 3) (—%)[g] 1) (—3)-[—%].

1) 0,2-6-5; 2) (-2)-4-5;

3) 0,2-(-5)6; 4) 5-(-0,2)-(-4);

5) (-6)-0,4-(-5); 6) (-6)-(-4)-(-3).

1) 36:3; 2) (-36):2; 3) 655:(-5);

4) (-0,4):8; 5) (-80):(-16); 6) (-0,9):(-0,3).
1) 2-(-15):3; 2) (-0,4)-(-5):2;

3) 6-(-8):(-12); 4) (-6)-(-12):(-8);

5) (-45):3(-2); 6) (-55):(-11)"(-3).

HajiTH YMCI0BOe 3HAUEHHE BEIPAYKEHUSA:
1) a®*b?c® nmpua=-1, b=-3, ¢=2;
2) ab®c? mppua=-2, b=-1, c=-3;
3] 03b2

4

npua=-2, b=-3, c=-1;
c

3
4) @ npua=8, b=-1, c=-2.
C

Hcenonpsysa 8HAK > HIH <, 3alIHCATDL YTBEPIKAEHHE:
1) -11,7 — oTpuuaTesbHOE YHCJIO;

2) 98,3 — HOM0KUTENBHOE YHUCJIO;

3) x — oTpunaTeJLHOE YHCIIO;

4) y — TOJ0MKHUTeJNbHOe YHCIIO.

Myers a >0, b>0. lokaszars, uTo:

1) 2a(a +3b)>0; 2) (a+b)2a+b)>0.
IIyers a <0, b <0. [lokazaTs, 9TO:

1) 3a+4b<0; 2) 2a(a+b)>0.
IIyers a > 0, b <0. JoxkasaTb, 4yTO:

1) a-b>0; 2) b—a<0;

3) a’b+b3<0; 4) ab®+a’b <0.

He BHUMCASA, BBISICHUTH, HOJXOXHUTEJBHO WJIM OTPULATEILHO
3HauYeHHe BbIpaXXeHHudA:

1) (-17)-(-1,281)%; 2) (-2,23)*-(-0,54)%;

3) (-0,37)% +(-2,7)% 4) (-3,21)2 - (-45,4)%.
JlokasaTk, 4TO NpU awboM a 3HadyeHHe BhIpaXXeHHUuA TNOJOMKH-
TE€JBHO:

1 s 1=—a®
ND2-——; 2 +—
) a?+1 ) 1+ a?
3) (3a+2)?-6a(a+2); 4) (2a - 3)* - 3a(a —4).

7



12

13

14

15

16

17

18

19

21

22

23

JokazaTs, uTo mpu JO60M a4 3HAYEHHEe BRIPAXKeHHWA OTPHIA-

TeJbHO:
1) (-1,5)3—a?;
3) 2a(4a - 3)-(3a -1)%;

2) (-1 -(1-a)
4) 3a(a +4) - (2a + 3)2.

IIyers a <0, b>0. BolgcHUTE, NOJIOMKUTEIBHO HIH OTPHILATEb-

HO 3Ha4YeHHE BbIpaXeHHuH:

3pd. a? |
1) a°b?; 2)33-,

3) (2a-b)(2b-a);

3b-2a

4 .
) 3a-2b

BEICHUTE, HOJOMXUTEILHO MIKM OTPHIATENBLHO YUCJIO @, €CTIH:

3) a%a®>0;

4
a
6) a—a<0.

IIycrs a < 0. BbIACHUTE, NOJMOKUTEIBHO HIIN OTPHILATENIBHO YHC-

1) —a<0; 2) -a >0;

4) a'a®<0; 5) ﬂ>0;
aZ

a0 b, ecam:

1) ab>0; 2) ab<0;

4) %>0; 5) ab=-1;

Pemutes ypaguenue (16—21).
1) x(x+1)=0;

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

1) Bx—1)(x+5)=0;

3) 1+2x)(3x—-2)=0;

1) 22+x=0;

3) 5x-x%2=0;

1) ¥2-9=0;

3) 25-4x%=0;

1) x+1=0; 2) x—1=0;
x-2 x+2
2 2 _

) Zto0; 2 Tlog;
x-2 x-1
Pemnre ypasuenue (22—24).
1) x(x+2)=0; 2)

x+1
3) {2x—1)(x—2)=0; 1)
x+ 3
5) _Q’iﬂ); 6)
x*-x-1
2-1
1 =0; 2
) x+2 )
2
3) 3x +x=0; 1)
x-5

8

3) %CO;
a'A-»
6) 3—2.
2) x(x-2)=0;

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

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

4) (5x-3)2 +3x)=0.

2) x2-x=0;

4) 3x2+4x=0.

2) 16 - x2=0;

4) 49x2-16=0.

3) 2x-1=0;
3x+1
x2+5x

3) =03
x

4) 1‘12:0.
2x-5

2
e
x

x(x—2)=0;
x—3
(x+3)(2x—-4) _
x-1 B
—E= 0.
2+rx+1
2_49
e _0
x-1
x-b5x?
x+ 3

0;

=0.




25

27

1 x
) x—9

gy L _

x-1

INPAMAA PA3BHBAET YHCJA HA LHHPEPBIATE
YACOB HA JABE IPYHNIIEI.

KAK ITPOBECTH INPAMYIO, YTOBBI CYMMBI
YHCEJI B OBEHX IrPYIIIMIAX BBIJIH OJHHAKOBBEI?

9
10
11

*12

1

43

+
[+ B =I5 B

[~
o

_.'::—2= . 2) x+l+l-—x=0;
x-6 x-2 x+3
2 -0 1) 1 1 _
x2-1 x-8 (x-2)x-38)

HoxasaTs, uTO:

1
a+2
1
a—-2

2

1)
2)

3)

3a + 2
4) 1 _

1-a

1
a+ 3

>0, ecnm a >0;

>0, ecnim a <0;
s

1
a+1

<0, ecnu a >0;

<0, ecnmn a <0.
3-2a

Brrauenurs (n — HaTypansHoOe YHCHO0):

1)

(_}_)ﬁrx _(_1)2n +3

—13y2n 132 +1
gy T +(-D) _

(_1)4n+1+(“l)6n -1’ (357_2,4)6
YIOpocTATE BEIpaXKeHue:

_ 3a2+4a+1 -
1 &-1._ 1 4y gy =2 t7er__e8-1

a+l a®+2a+1 (a+1)? a+l

9



Yucaosbie
HePaABCHCTBA

CpaBHeHHe YHCel IDMPOKO MPHMEeHAeTcHa Ha NPaKTH-
ke. Hanpumep, 9KOHOMHMCT CpABHUBAET ILIAHOBREIE TO-
KasaTenu ¢ GpaKTHIECKHMH, Bpad CPABHHBAaeT TeMmile-
paTypy G0JBHOTO ¢ HOPMaibHOH, TOKaph CPaBHHUBAaeT
pasmeps! BeITAUWBAeMON jgeranu ¢ sTajsoHoMm. Bo Beex
TAKHX CIYyYaAX CPaBHUBAIOTCA HEKOTOPHIE YHCJA.
B pe3yasTaTe CPABHEHHSA YHCeJ BO3HHKAaAKT YHCIOBLIe
HepaBeHCTBA.

CpaBHHM, HAIpUMED, YHCA % " g Ilnsa sToro Halaem

UX pasHOCTh:
4 3_16-15_1

5 4 20 20

4 3 1 4
CrnemosaTesibHO, — = = T. €. — IOJy4aeTcs MpH-

'5°4 " 20° g "o P
OaBneHHEM K YHCIY % TOJIOKHUTEJNBHOM0 YHCIA % . 910
03HATAeT, 4YT0 YHCIO — Gom;me 3 Ha oo . Taxum obpa-
4

30M, 4.3 rak kax ux PasHOCTL HOJOXKHUTENbHA.

574’

Onpenenernune. Yucno a Goasmie uHcnaa b, ecaw
pasHOCTb @ — b nosoxkuTenpHA. YMCIO @ MeHbIe Yuc-
aa b, ecaiu pasHOCTE @ — b oTpHUIATENBHA.

Ecnwm a Gonbiie b, To numyT: a > b; ecaiu a MeHbIie b,
TO NHIIYT: @ <b.

Taxum oOpasomM, HepaBeHCTBO @ >b o3HavaeT, 4TO
pas=oCTh @ — b monokuTenbHa, T, e. a —b>0. Hepa-
BEHCTBO a < b o3mavaer, uroa—-b<0.

3anaua 1

Hoxasars, 4To ectu a > b, To b <a.

» HepasenctBo @ >b o3mauaer, 4TO 4 —b — HNOJOMKH-

rTejasHOe 4duciao. Torma b—a=—(a -b) — orpunaTenh-
HOe 4HCJIOo, T. e. b<a.

10



Ins nob6eIX ABYX 9HCE] @ U b U3 cIeAyOmUX TpexX co-
OTHOLUeHuM a >b, a="b, a <b TONBKO OAHO ABJAETCA
BepPHBIM.

Hanpumep, s uncea —5 U —3 HEpaBeHCTBO -5 < —3
ABJIAETCH BEPHBIM, 4 cooTHomeHus —5=-3 u —5>-3
He ABJAKTCA BePHBIMH.

‘' Cpaenumb wucaa @ ¥ b — 3HAYUT BHIACHUTH, KAKOM

° N3 3HAKOB >, = WM < HYHO MOCTABUTE MEMXIY OTH-
MH YWCJIAMH, YTODLI NOJYIUTH BEPHOE COOTHOITEHHUE.
9T0 MOXKHO CAeNAaTh, ONPEAEIUB 3HAK pasHocTH @ — b.

2

3amaua 2 Cpasauts unciaa 0,79 u %

» Haiizem ux pasHOCTE:

0,79 - % =0,79-0,8 = -0,01.

Tak Kak 0,79—§<0, mo,79<%. <

TeoMeTpHYecKH HepaBeHCTBO ¢ > b o3HauyaeT, YTO Ha
49HCJ0BOM OCH TOYKa a Je:HT NpaBee TOUYKH b
(puec. 2).

Hanpumep, ToYKa % aexxuT npasee Touku 0,79, rax
Kak %)0.79; TouKa 2,3 JeyuT JeBee Touku 4,4, Tag
kak 2,3 <4,4 (puc. 3).

3anmaua 3 Iokasats, uro a’+ b%> 2ab, ecnu a #b.

b ITokaskem, 9TO pasHOCTH a®+ b% — 2ab monoxUTENLHA.
B camom gexne, a®+b%-2ab=(a-b)?>0, Tak Kak
a#b., <

3amaua 4 HokasaTk, 4TO a + B >2,ecina>0na=l.
a

1
» IlokaxeM, 4TO pa3HOCTh @ + —— 2 MOJIOIKHATENbHA.
a

1

2 2
- a“+1-2a a-1)
HeiicTBUTENBHO, a+——2= = >
a

0,

a a
Tak kKak a >0 maz1, <
- P »
b a
Puc.2
2,3 4.4
" - 4 —+ ———
-2 -1 ] 1 2 3 4 5
Puc. 3



n
3axaua 5 IlokazaTe, YTO €CIH — — MNPaBHJILHASA ApPo0b, TO
m

28

29

31

32

33

n _n+1
< —

m m+1
n
HanmomuuMm, uTo Apobb — HasbIBaeTCA NPaBHJIb-
m

HOH, ecau n<m (B ¥ m — HaTypajJbHBEIe YHCJA).

I n_n+l_nm+)-mr+1l)_  n-m
m m+1 m(m + 1) m(m + 1)
MeHbIIe HyJ#, Tak Kak n—m<0, m>0, m+1>0.
n+1

n
CrneposarennHo, — < .
m m+1

Ynpamxaeausa

HCHOJIBSYH onpejieJ;ieHNEe YHCJIOBOI0 HepaBeHCTBa, CPaBHHTH
qHcaal

1 1 13 b}
0 =z o)) = : S 35; -2 u-0,7.
1) ,3115, ) 31{0,3, 3) 40}10, 4) g !

Cpaerurs uncna a u b, ecnu:

1) b-a=-13; 2) b-a=0,01;

3) a-b=(-5)"; 4) a—b=-51.

HokasaTh, 4TO Npy JOOLIX 3HAYEHHAX ¢ BEPHO HEPABEHCTBO:
1) a?>(a+1)a-1);

2) (a+2)(a+4)>(a+1)a+5).

CpaBHHUTH 3HAYEHHA BEIPAYKEHHA

a? [1 2 1]
—.-. ._+_+_
(1+a)®) \a® a® a
1) npua=235mu a="785;
2) npﬂa=70.8ﬂa=f%.

JokasatTb, 9To NpH aIO0BIX 3HAYEHUAX @ BePHO HEPABEHCTBO:
1) a®<(a+1)a?-a+1);

2) (a+T)a+1)<(a+2)a+6);

3) 1+(3a+1)?>(1+2a)(1+4a);

4) (3a -2)(a +2)<(1+2a).

JloxasaTh, 4TO NpH J0O0LIX 3HAYEHHAX @ ¥ b BepHO HEepaBeHCTBO:
1) a(a+b)>ab-2; 2) 2ab-1<b(2a+b);

3) 3ab-2<a(3b+a); 4) b(a +2b) >ab - 3.

Hea ManpyuKa KYNWIH OJAWHAKOBOE YHCJIO Mapok. Ilepeeiil Bhi-
Opan Bce Mapku no 5 p. BTopoil moJIOBHMHY MapoK KYNWJ 10

3 p., a ocranbHbie — 1o 6 p. Kakoil Manbuuk HCTpATHJ AeHer
Gonbme?

12



35 [loxazaTts, 9TO ecnm a, b, ¢ — TOJOXKUTEJIBHBIE YUCIA U 4 > b, TO:

1) 2reca. gy bie b

b+c b a+c a

36 JoxasaTre, uto ecnm a >0, & >0, TO BEINOJNHAETCA HEPABEHCTBO
a*+b*>a’b +ab’.
37 Jokasatk, uto eciua>—-luaz1l, roa®+1>a2+a.

OcHOBHBIE cBOliCTBA
YHCJIOBBIX HEPABEHCTRB

B sToM naparpade paccMaTpPHBAKTCA CBOMCTBA UHCIIO-
BbIX HEPABEHCTB, KOTODhIE OGBLIYHO Ha3BIBAKT OCHOB-
HBIMH, TAK KaK OHH YaCTO HCHOJB3YIOTCA IPH A0Ka3a-
TENBCTBE APYTHX CBOHCTEB HEPABEHCTB H IPH DeIleHHH
MHOTHX 3aj1a4.

Teopema 1. Ecima>bub>c,T0@a>c.

® Ilo ycaosum a >b u b > c. 1o o3gavaer, uroa —b>0u
b—¢>0. CkmagepiBad TMOJIOMKUTENBbHEIE 9HCJa @ —b |
b—c,monyuaem (a —b)+(b—-¢)>0,7. e. a—c¢ >0. Cie-
JOBaTeNbHO, 4 >¢. )
T'eomerpuieckn Teopema 1 o3HavaeT, 4TO €CJIH HA YHC-
JIOBOH OCH TOYKA @ JEKHUT mpaBee TOUYKW b w Touwxa b
JIeKHT IpaBee TOYKHU ¢, TO TOYKA 4 JIEJKHT IpaBee TO4-
KH ¢ (pumc. 4).

Teopema 2. Ecim xk obeum yacTAM HepaBeHCTRA
npubaBUTE OAHO K TO e YHCJI0, TO 3HAK HepaBeHCTBa
He H3MeHHUTCSH.
@® Ilyers a >b. Tpebyercsa DOKA3ATH, UTO
at+c>b+c
s npoboro uykenaa ¢. PaceMoTpuM pasHoOCTh
(a+e)—(b+e)=a+c—-b—-c=a-b.

&
C

=R

b
Puc. 4
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Jra pasHOCTh IOJOXXHTEJNEHA, TAK KAK IO VCJIOBHIO

a > b. CnegosaTtensHo, a +c>b+c.

Cneacrrue. Jlioboe cnaraemoe MOMKHO TePeHECTH
M3 OXHO# YacTH HepaBeHCTBA B APYryio, M3MeHHB
3HAK 3TOrO0 CJIAMAEMOTO HA [IPOTHBONOJIOIKHBIN,

Ilyers a > b + c. [IpnbaBnsaa k o6eum yacTaM 3TOro He-
paBeHCTBaA 4YMCJI0 —C, mojaydaem a—c>b+c—c, T. €.

a-c>b.

Teopema 3. Ecnu obe wacTm HepaBeHCTBA YMHO-
JKHTH HA ONHO U TO 3Ke IIOJIOMKHUTENbHOe YUCJIO0, TO
3HAK HepaBeHCTBA He H3MeHHTcA. Ecam obe wacTm
HepaBeHCTBA YMHOMHUTE HA OHO M TO JKe OTDHIA-
TeJbHOEe YHCJO, TO 3HAK HEPABEHCTBA M3MEHHUTCH Ha
IPOTHMBONOJIOAHBIH.

1) Hyers a>b u ¢ >0. lokaxkem, uro ac> be. Ilo
yeyoBuo a —b >0 u ¢ >0. Ilosatomy (a —b)c >0, T. e.
ac —be > 0. CregosarennHo, ac > be.
2) Ilyere a>b u ¢ <0. doraxem, uro ac < be. Ilo
yeaoBuo a —b>0 u ¢ <0. Iloaromy (a -b)c <0, 1. e.
ac —be < 0. CnepoparensHo, ac < be.

Hanpumep, ymHOMAasA 06e yacTH HepaBeHCTBA % <0,21
Ha 3, monyyaem §< 0,63, a ymuoxasa obe yuacTH Hepa-
BEHCTBA % < 0,21 na -4, nonyuyaem —g— > —0,84.

1
SameTHuM, uTo ecau ¢ # 0, To yMeaa ¢ M ~ UMEOT OAHH
(4

M TOT e 3HakK. Tak Kak AeJieHHE Ha ¢ MOMHO 3JamMe-

1
HHUTh YMHOMEHHEM Ha —, TO H3 TeopeMbl 3 BBITEKAaET
C

ClleAyiolinee yTBepXxiaeHHe:

Cnepcreue. Ecin ofe yacTu HepaBeHCTBa pasje-
JUTE HA OZHO U TO ’Ke IMOJOMKHTeJLHOE YHCJI0, TO
3HAK HepaBeHCTBA He M3MeHuUTCcA. Ecam obe wacTu He-
paBeHCTBA Pa3fe/INThH Ha OLHO H TO K€ OTPHIATeNb-
HOe YHCJIO, TO 3HAK HEepPaBEHCTBA M3MEHHTCH HA IIPO-
THBOIOJIOMXKHBIHN.

Hanpumep, paagenns obe yactu mHepaserctsa 0,99 <1
Ha 3, nonyumm 0,33 < é, a pasgenus obe wacTH Hepa-

sencrBa 0,99 <1 na -9, moayunm —0,11> —%

14



3amaga 1 HokasaTs, 4To ecnu a > b, ro —a < —b.

) ¥muoxas ofe uwacTu HepaBeHCTBA a >b HA OTpUIA-
TeabpHOe 4Hucao —1, noaydaem —a < —b. <|

Hanpumep, u3 Hepasencrsa 1,9 < 2,01 crexgyer mepa-
BeHeTBO —1,9 > —-2,01; u3 HepaBencTra 0,63 > g cleny-

eT HepaBeHCTBO —0,68 < — g -

3anaua 2 Jlokasatk, 4TO ecJii @ ¥ b — MOJOKHUTelLHEIE YACIA B

38

39

41

a>b, o 1 < 1 .
a b
p Pasgenus ofe uyacTH HepaBeHCTBa b<a Ha moJoO-
JKUTeNbHOe YHCJo ab, mony4aem:
1 1
—<3- <
OTMeTHM, UTO Bce CBOICTBA HEDABEHCTB, PACCMOTDEH-
Hble B 9TOM naparpade, 10Ka3aHel L1 HEDaBEHCTBA CO
3HakoM > (Gosbuie).
Touro Tak e OHM AOKA3BIBAIOTCH M [JIA HepDABEHCTB
CO 3HAKOM < (MeHbIe).

YupamHaeHus

IokasaTp, 4TO:
1) ecima-2<bub<0, 10 a~2 — OTPpUIATEILHOE YHCIIO;
2) ecnua?—5>ana>1,r0oa’-5>1.

BEBIACHUTH, MOJOXUTEJbHBIM HJIH OTPHIATEeJbHBIM SABIAETCS
YHCIO 4, ecJu:

1)a=bub>1; 2) a<bub<-2;

3)a-1l<bub<-1; 4) a+1>bnb>1.

3amucaTh HEPaBeHCTBO, KOTOPOe MOJYYUTCA, eclH K obermM Jac-
TAM HepaBeHCTBa —2 < 4 npuGaBHTh YHCIO:
1) 5; 2=

BanucaTh HEPaBEeHCTBO, KOTOPOe NOJIYYUTCH, eCjH K 00euM gac-
TAM HepaBeHcTBa 2a + 3b > a — 2b npubaButs uyncio:
1) 2b; 2) —a.

3amucaTe HepaBEeHCTBO, KOTOPOe MOJYYHTCsA, ecJI H3 06enx Tac-
Tell HepaBeHCTBa 3> 1 BEIUECTh UHCJIO:
1) 1; 2) -5.

3anucaTh HePABEHCTBO, KOTOPOE IOJYYUTCA, eCJIH U3 00eHux Jac-
Teil HepaBeHCTBa a — 2b < 3a + b BEIYeCTh YMCIO:
1) a; 2) b.

15



45

47

49

51

52

53

Ilyvers a < b. CpaBHHUTE YHCHIA:

1) a+xub+x; 2) a-5ub-5.
JokasaTh, 4TO:

1) ecru da—-2b>3a—-b, Toa>b;

2) ecnm 2b-3a <3b—4a, 0o a<b;

3) eciim b(2a+1)<a(2b+1), Toa>b;

4) econ b(1-3a)>a(1-3b), Toa<b.
IlokasaTh, 4TO:

1) ecam x(x+2)<(x—2)x+3), T0 x < —6;
2) ecnmn x(x+6)>(x+1)(x+4), To x>4;
3) ecim (x—38)2 < x(x-5), 70 x>9;

4) ecnu x(3+ x)<(x+2)%, To x> 4.
VMHOMUTH 06e yacTH JAHHOrO HEPABEHCTBA HA YKA3AHHOE YMCIO

(47—48).

1) 3,35<4,5 Ha 4; 2) 38>2,4 ma 5;
5.2 ua-12: 3.7 4a-

3) 6_>§ Ha —12; 4) 4{8 Ha —16.

1) 2a>1 =a 0,5; 2) 4a <-1 =na 0,25;

3) —4a < -3 Hua 0,25; 4) -2a > -4 na —-0,5.

Pazpenuts o6e yacTH JAHHOTO HEPABEHCTBA HA YKASAHHOE YHCJIO
(49—50).

1) -2<5 na 2; 2) 4,5>-10 =a 5;

3) -25>-30 nHa —5; 4) -20 <-12 Ha —4.
1) 1,2a <4,8 na 1,2; 2) 2,3a<-4,6 uva 2,3;
2 1 a2, 83,51 4, 3
3) 3xc y Ha 3’ 4) 4x>3 Ha 1

Ilyers @ — nososxurensHoe uueno u a < 1. Jloxkasars, 4ro:
1) a®<a; 2) a®<a?.
IlyeTe a < b. CpaBHUTE YHcaa:

1) —4,3a u —4,3b; 2) 0,19a u 0,19b; 3)

4) _% " _g; 5) —2(a+4) u -2(b +4);
2 2

6) 5(a~52)u (b-52).

" —;

L=

L
4

HokasaThk, 4TO:

1) ecau ba—2b>2a +b, To a > b;
2) ecimda-b<2a+b,Toa<b;
3) ecom 2a +2b<6a—2b, TOo @ >b.

Hoxkaszark, 4uTo:

1) ecoim (x—1)(x+2)>(x+1)(x~2), T0 Xx>0;
2) ecoim (x+1)(x—-8)>(x+2)0x—4), To x<0;
3) ecau (x—3)2 <(4+ x)(x—4), To x>26%r’;

4) ecam (x —3)(3+ x) > (x +2)2, o x<—14—3.
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95 Moxer 1M pasHOCTb @ — b OBITH:

1) Oousblie cymMmsl a + b; 2) MeHblIe CyMMBI @ + b;
3) paBHa cymme a + b; 4) Gonnme a;
5) Goabuie b; 6) pasma b?

IIpuBecTH DpHEMEpHI.
56 lokasaTsh, 4TO:

1) a+%<—2, ecina<0ua#-1;
2) %+§>2,ecnnab>0na=&b;

3) 4y+i>4, ecin y>0 m yi%;

4) 9x+i<76,ecnu x<0mu x#—%.
57 Ilyerws a >b. IlokasaTs, 4TO:
1) 1<l ecamab>o0; 2) 151 ecnmab<o.
a b a b
58 Bepso Jsn, uro:
1) ec.lma-:b,'ro%<1; 2) ecm{%>1,ma>b;
3) ec.nu%<1,*ro£>1; 4) ecim a®<1,T0 @ <1?
i

Crhnosrenue u YMHOEEenIne
HEepABEHCTE

Y . . AAAAA oy = s oo H-nves Fasune Aerens Pausas Frrrna T Prrveas Jomenn Brrraa Bose

Ilpu pemeHHM pasIHYHBIX 3afa4y 9acTO NPHXOAMUTCS
CHKJIaJLIBATE MJH YMHOXKATH NOYJEHHO JIeBbie W mpa-
Bble YACTH HepaBeHCTB. IIpm aToM HHOrZa roBOPAT,
YTO HEPABEHCTBA CKIAALIBAIOTCH MJIH YMHOMAKTCH.
Hanpumep, eciu TYpHCT IIpoullesl B NepBbii JeHb Go-
Jee 20 kM, a Bo BTOpON — Bojsee 25 KM, TO MOKHO
YTBepPKJIaTh, YTO 3a [Ba JHA OH npoien Goaee 45 kM.
TouHO TaK e eciH AJHWHA NPAMOYrOJEHHKA MEHbIIe
13 cm, a mUpUHAa MeHBIIE 5 CM, TO MOMKHO YTBEDX-
AaTh, YTO HOJAOIIAAEL ITOTO NPAMOYTrOJLHMKA MEHb-
nre 65 cm®.

IIpm paccMOTpPEHHH 3THX IPHMEPOB NPHUMEHANHCH
CHefVIOUIHE MmeopemMbl 0 CAONEHUU U YMHONCEHUU
HepaseHcma:

17



Teopema 1. Ilpu cnoKeHHH HEPABEHCTB ONUHAKO-
BOTO 3HAKA HOJyJYaeTcs HepaBeHCTBO TOTO JKe 3HAKa:
ectma>buc>d, roa+e>b+d.

Ilo ycnoeuio a—-6>0 u ¢ —d >0. Paccmorpum pas-
HOCTB

(a+ec)—-(b+d)=a+c-b—-d=(a-b)+(c-d).

Tak Kak cyMMa NOJIOMKATEILHEIX UHCE] MOJIOMUTENb-

Ha, To(a+c¢)-(b+d)>0,T.e.a+c>b+d.

Ipumepsr: 1) - 3>2,5 2) 12<1,3
5>4 -3<-2
8>6,5 -1,8 <-0,7

Teopema 2. [Ipy YMHOMEHMHU HEPABEHCTB OJMHA-
KOBOI'0 3HAKA, Y KOTOPEIX JIEBbI€ M IPABEI€ YACTH IO-
J0KUTENbHEl, TIONYYaeTC HePABEHCTRBO TOTO e 3HAa-
Ka: ectma>b, c>d u a, b, ¢, d — nonoxKATEJNbHbIE

quena, To ac > bd.

3amaua 1

3anmaua 2

PacemorpuM pasHocTb
ac —bd =ac —bc +bc -bd =c(a—-b)+b(c-d).
IIo ycaoBuw a-b>0,c-d>0, b>0, ¢>0. IToaro-
my c¢(a—-b)+b(e-d)>0, T.e. ac—-bd >0, orryza
ac > bd.
I[Ipumepsl: 1) « 3,2>3,1 2) % 1,8<2,1
3>2 4<5

9,6 >6,2 7,2<10,5

HokazaTs, 4To eciu @, b — NONOKUTENLHEIE YHUCAA U
a>b, to a®>b>,

YmMuoxan mepasBeHcTBO @ > b camo Ha cebs, noayyaem
a®> b2,

AHaNOTrHYHEO MOYKHO JIOKA3aTh, YTO €CJHu a, b — mouio-
JKUTeJbHbIe YHeaa U a>b, Toa” >b" npu nwbom Ha-
TYpPaJbHOM 7.

Hanpumep, us HepaBeHcTsa 5> 3 caejyi0T HepaBeHCT-
Ba 5°>3% 5">3" ur. 1.

HoxasaTe, 4TO cyMMAa PACCTOAHHMHA oT J060il TOYKH,
Jexaurel BHYTPHM TPeyroJbHHKA, [0 €ro BepIiuH
DoJibllle DOJNyNePUMETPa 3TOr0 TPEYroJbHHUKA.

Paccmorpum pucysok 5. Ilyers x, y, 2 — paccrossuda
OT BHYTPeHHedl Touku M £o BepIIMH TPEyroILHHUKA
ABC.
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Puc.5

59

60

61

62

64

65

67

B Ha rpeyronsruxos AMB, AMC, BMC no Teo-
peMe 0 cCyMMe JJIMH ABYX CTOPOH TPeyTOJBHH-

a ¢ Ka uMeeM:
x+y>c,
> A x+z>b,
y+z>a.

Ckyiajib1Basi 9TH HEPABEHCTBA, MOAyUAEM:
2x+2y+2z>a+b+e,

at+tb+c
OTKyJa X+ Yy+2>—

YupaxHeaus

(Yerro.) Bepro a1, uTO:
1) eciu x>Tun y>4, 10 x+y>11;
2) ecnm x>5u y>8, To xy <40;
3) ecim x<-Tuy<T7,10 x+y<0;
4) ecim x<2muy<5, 10 xYy<10?
BRIMOJHUTE CHOMKEeHHe HePABEHCTR:
1) 5>-8u8>5; 2) -8<2m3<5;
3) 3x+y<2x+1udy—2x<14-2a;
4) 3x2+2y>4a-2 u 5y -3x*> 3 -4a.
BRINOJHUTE YMHOXKEHUE HEePABEHCTB:
2 1 . 1 2 .
1)2§>1§H12>6. 2)6~4~<9§H4<6.

3) x-2>1ux+2>4; 4) 4<2x+1u8<2x-1.
Joxasats, uro ecnu a>2 u b > 5, To:

1) 3a+2b>16; 2) ab-1>09; 3) a?+b%2>29;

4) a®+b%>133; 5) (a +b)* > 35; 6) (a+0b)®>340.
CTOpPOHE! TPEYTOJBEHHKA MEHBIIE COOTBETCTBEHHO T3 cM, 1 M 15 cm
u 1M 11 em. JlokasaTsk, UTO €ro mepuMeTp MeHbIle 3 M.
Kynnenst 4 rerpagu u 8 6noxHOTOB. lleHa Terpaiu MeHbIIe
7 p., a 6nmokHoTa MeHbIIe 40 p. [TokasaTh, YTO CTOMMOCTSL Bceit
moKynKH meHbmme 350 p.

ITyers a <2, b > 3. [lokasaTs, 4TO:

1) a+3<b+2; 2)a-1<b-2;

3) b-3>a-2; 4) 2b>2a+2.
Ilyers a > 2, b >3, ¢ > 1. [lokasars, 4T0:

1) a+b+ec>6; 2) abe > 6;

3) 2ab + 3abc > 30; 4) abc + 2ac > 10;
5) a +ab +abc?>13; 6) a?+b%+c2>13.

OgHa cTopoHa npsaMoyroisHuka Oosbine 7 em, Bropas B 3 pasa
6onbpme mepBo#. JokasaTe, UTO NepUMETD HNPAMOYIONbHHKA
6onpme 56 cm.
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68 [limHA TPAMOYroJLHOrO y4acTKa B 5 pas GoJibllle ero ImMUPHUHLI,
a mupuHa 6onbme 4 M. Jlokasars, 4TO mioiaib y4acTka 00Jb-
me 80 m2.

69 JlokasaTh, 4TO cyMMa pacCTOSIHMM OT 060 TOYKH, Jexamei
BHYTPH OPAMOYrOJbHHKA, N0 €ro BePIIWH Goiblme NoJylepH-
MeTpa NPAMOYIOJbHUKA.

70 J[oxasats, uTO:

1) ecin x+y>5m x<2, 10 Y>3

2) ectmx-y<-3nx>4,104y>7T;
3) ecntma-3b<bua>-4,10b>-3;
4) ecii 2a+3b>1una<2,10b>-1.

71 Ilycrs a > 1. lokasaTs, uTo:

1) a3 >a; 2) a®>a’.
72 Ilyctb a <1 m a — nojosxkuTensHoe uncio. Jokasars, 4To:
1) a®<a; 2) a®<a’.

73 Ilycrk a >b u umucna a, b orpunarensusie, JokasaTk, 4To:
1) a” >b"™, eciu N — HeYeTHOE HATYDAJLHOE YHCIO;
2) a" <b", eciu n — YETHOE HATYPAJBLHOE YHCJO.

74 IlycTe a U b — MOJIOIKUTENBHEIE YHCJIA ¥ I — HATYDPAILHOE YHC-
a0. [Joxasate, uto ecaun a” >b", o a > b.

CTporue u HecTporue
HEePDABSHCTBA

HepaBeHcTpa co 3HakoM > (DoJibile) U < (MeHBINE) Ha-
seIBalOT cmpozumu. Hanmpuwmep, s> 3" %<1, a>b,
¢ <d — CcTpOrHe HEDABEHCTBA.

(=]
—

Hapsaay co 3HAKaM#W CTPOrMX HEPABEHCTB > M < HC-
TOJIL3YIOTCS 3HAKHW 2 (DoJbIne MM PABHO) H < (MeHb-
e UM PABHO), KOTODBIE HA3BIBAIOT 3HAKAMU HECTPO-
rux HepaBeHcTB. HepaseHcTBO a <b osHadaer, 4TO
a<bwunua=b, . e. a He Bonbumie b. Hanpumep, ecnu
YHCJI0 NOCAJ0YHBIX MecT B camonere 134, To 4HcCJIO @
Imacca’kMpoB MoKeT GLITE MEeHBIIMM HIH paBHEIM 134,
B aTom cayuyae MOXKHO 3anucarh: a < 134.
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TouyHO Tak e HepaBeHCTBO ¢ - b o3HauYaeT, UYTO YHCIIO
a GoJibllle WM paBHO b, T. €. @ He MeHbine b.

HepageHncTsa, cofepskallie 3HAK = WIH 3HAK <, Ha-
3eiBalOT Hecmpozumu. Hanpumep, 1812, 1112,
7>27,4<4,a>b, c <d — HecTpOorHe HepaBeHCTBA.

Bce cBoiicTBa CTPOrHX HepaBeHCTB, COPMYyJIHPOBaH-
Hble B § 3—4, cipaBeJIUBLl U IJfi HECTPOTHX Hepa-
BeHCTB. IIpH 3TOM €cJIM JAJis CTPOTMX HEepaBeHCTB IIpo-
THBOIOJIOJKHBIMH CYHTAJHCh 3HAKH > M <, TO AJA
HEeCTPOTHX HEePABEHCTB MPOTHUBOMOJIOMHBIMHA CUUTA-
HOTCA 3HAKH = M <.

Hanpumep, Teopema 2 u3 § 3 cupaBepnuea M AJiA He-
CTPOrMX HepaBeHCTB: eciu a=b, To a+c=2b+c gna
aoboro unuesna ¢. B camom jgene, mig cayyas a > b ara
TeopeMa AokasaHa B § 3, a 1A caydasi a = b 3TO YTBep-
SKAeHHEe BEIPAJKAeT HU3BecTHOE CBOMCTBO PaBEHCTB.

Bagaga JokasaTh, 94TO HepaBEHCTBO

75

76

77

78

a?+b%>2ab (1)
BepHO nNpu J0bEIX a u b.

B zajzaue 3 3 § 2 moxkasaHo, 9TO UPH @ # b BHINOJHA-
eTca crporoe HepaseHctBo a’+b” > 2ab. Ilpu a = b ne-
paeenctro (1) mpeepaiaerca B OUeBUHOE DABEHCTBO
2a® =2a*. CnegoBarensHo, HepaseHCTEO (1) BepHO mpH
mo6hIX @ U b, IpHYeM 3HAK pPABEHCTBA HMEET MeCcTo
TOJILKO NpH a =b.

YupaskHeHus

HaiiTu maunbosbuiee mesnoe YHCAO 71, YAOBJETBOPAIOIEe Hepa-
BEHCTBY:
1) n<-2; 2) n<3; 3) n<4;
4) n < -b; 5) n<0,2; 6) n <-0,3.
Haiitn HamMeHbIllee IieJoe YHCIO 71, YAOBJETBODAINEe Hepa-
BEHCTBY:
1) n=-3; 2) n=6; 3) n>6;
4) n>-4; 5) n>-4,21; 6) n=3,24.
Haiitin naubonsinee mejioe 4ucio X, yAOBJIeTBOPAIOIee HepaBeH-
CTBY:
1) £<1; X<-2,
ra 2) 1

3anucaTth, UCIOJL3YSA 3HAKH HEPABEHCTBA, YTBEDIKAEHHSA:
1) cerogasa B Mockse 0 °C, a B Caukr-Ilerep6ypre Temneparypa
(t °C) He Bmillle, yeM B MocKBe;
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79

80

81

2) Boga mopgHAnach, Ha BeicoTy (h M), He MeHBIIYIO 5 M;

3) temnepartypa (¢ °C) BOABI B 3KHAKOM COCTOSIHHH IIDH HOP-
MaabHOM gaBjeHHH He meHbure 0 °C; me Gompme 100 °C;

4) cropocTk (v KM/4) ABHKEeHHA aBTOMOOHJIBHOTO TpPaHCIOPTA
B ropoge He Oonbime 60 Km/u.

Ilyere a <b. BepHo nu HepaBeHCTBO:

1) a-3<b-3; 2) ba < 5bb;

3) a+2,5<b+2,5; 4) a-4>b-47

Ilyers a = b. BepHo M HepaBeHCTBO:

1) —2a >-2b; 2) —-3a < - 3b;
a b, a_ b

A TEETE R T

HokasaTe, uTo:

1) ecntu a —b=4a +5b, To a < - 2b;

2) ecnu a - 2b < 5a + 4b, 10 2a = - 3b;

3) ecom (x+2)(x—-3)<(x+3)x-2), 70 x=0;

4) ecaa (x-d)x+1)=2(x+5)(x-1), T0o x <0.

IlokasaTh, YTO NPH BCeX 3HAYEHHMAX X BEPHO HepPaBEHCTBO:
1) (x—1)(x+3)<(x+1)% 2) (x+2)2=(x+1)(x+3).
IloxasaThb, 4TO:

1) 4x?+1> 4x npu mobom x;

2) a+l>2 npu a > 0;
a

3) 3+%22, ecimu ab > 0;

-t Oy
et

4) —%E,ecnu azbwuab>0;

5) —2%,ecnua?buab<0;

RI=&

6) a2+b22%, ecnu a+b=1.
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3anava

HepagencTBa
{ OAHHM HCHEBRECTHRIM

.m”.q. afmmaso]sseasennsolsaoaalosaoslossoaesseaooaosjooaoo]oos

M3 gByX ropofoB OTHPABIAKTCA OAHOBDEMEHHO Ha-
BCTpeYy APYr APYTY ABa Ioe3/la ¢ OAHWHAKOBLIMH IIO-
CTOAHHBIMH CKopocTAMH., C KaxKo#l CKOpPOCTBIO I0J-
JKHBI JBUrarbca mnoesga, 49Tobel uepes 2 1 mocJe
Hauana JBUIKEHUS CyMMAa PACCTOSHUH, DpOHIEHHBIX
uMH, 6bl1a He meHee 200 Km?

IIyeTs x KUIOMETPOR B HaC — HMCKOMAas CKOPOCTH JIBH-
JKEHHMA I0e30B. 3a 2 4 KaKJbIH U3 Noe3loB mpoijer
OyTh 2X KHJIOMETDPOB.

ITo ycnoBHIO 3aagn cyMMa PacCTOAHUM, TPOMAEHHBIX
noesjgamMu 3a 2 4, goskHa 0bITe He meHpire 200 xm:

2x+2x2200.
Orcioga 4x = 200, x = 50.

CKOpOCTH ABMIKEHWA KaMdJ0ro Ioesja AoJKHa ObITh
He meHbire 50 KM/4.

B nepasenctee 4x = 200 6ykBoi1 x 0603HaYEeHO HeU3Be-
CTHOE YMCJI0. ITO OIPHMEp JAUHelH020 HepaseHcmea ¢
00num Heuszsecmuuvim. HepaBeHcTBa BHAA

ax>b, ax<b, ax=b, ax<bh,

B KOTOPBIX d H b — 3agjaHHbBIE YHCJAa, 4 X — HeH3BeCcT-
HOe, HA3LIBAIOT JWHEHHLIMH HePABEHCTBAMH C ONHHUM
HEH3BEeCTHEIM.

Muorue HepaBeHCTBA, HaNpPUMep

x—3 <X= 2
3
CBOJAATCA K NTUHEHHBEIM HEepaBEeHCTBAM.
BripaskeHus, cToamue cleBa U COpaBa OT 3HaAKa Hepa-
BEHCTBA, HA3LIBAIOT COOTBETCTBEHHO Je60ill u npasoil
yacmamu Hepasencmea. Kaxjoe cnaraemoe JeBoi u
IpaBOil YacTeil HepaBeHCTBA HA3BLIBAIOT YA€HOM Hepa-
8eHCmMEd.
Hanpumep, B HepaBeHceTBe 2x — 5 2 4 + 3x neBas 4yacTh
2x -5, npaBas 4acte 4+ 3x; 2x, -5, 4 1 3x — uJeHH
HepaBeHCTBA.

4(3—x)>5+2x, s 1-%<3(x+4).
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85

86

87

Eciu B HepaBeHcTBO 2x + 2x 2 200, MOJIy4eHHOEe B 3a-
maue, moacTtaBuTh Xx =00, x=951, x=60, To moay-
yaTcA BePHBIE YHCIOBLIe HepaBeHCTBA!

2-50+2-50>200; 2-51+2-51>200;
2:60+2-60=200.

Kaxxnoe us upcen 50, 51, 60 HasriBaT pelmeHENeM He-
paBencTBa 2x + 2x = 200.

Pewenuen nepasencmed ¢ ONHUM HeHM3BECTHEIM Ha-
3pIBaeTCA TO 3HAYeHHWe HEM3BECTHOr0, IPH KOTOPOM
3TO HepaBeHCTBO ofpamjaercsas B BepHOe UHCJOBOE
HEPABEHCTEO.

Pewumb Hepaeencmeo — 9TO 3HAYMT HAHTH BCE €ro
pellleHWA MM YCTAHOBHTH, UTO MX HET.

HewuszsecTHOE UHCNIO B HEPABEHCTBE MOMET OvITH 0060-
3HaveHo nw0boi OykBoii. HanpuMep, B HepaBeHCTBax

3(y-95)<2(4-y), 2t-1=4(t+3),

2.2
8—-=>=-4
2 3
HeusBecTHBIE 0003HAYEHBI COOTBETCTBEHHO OyKBamMM
y, t, z.
¥Ynpaxaenusa

BaHHCB.TB B BHIOE HepaBeHCTBa yTBep}K,ﬂeHHe:

1) cymma yuces x ¥ 17 6oapme 18;

2) passocTh uncen 13 u x meHble 2;

3) mpoussenenue uucen 17 u x He mMeHbIIE 3;

4) yiaBoeHHas cyMMa 4ducel X U —3 He GoJiblue 2;

5) mosycymma umcesa x u 3 He GoJblIe UX [IPOHU3BEAEHHSA;

6) yaBoeHHOe TpOM3BeJeHWE UHCeJ X W —4 He MeHbITe WX pas-
HOCTH.

1 ‘
Kakwne us yucen 10, 57 0, -1, -2, —b asnsAOTCH pEIlIeHUAME HEpa-
BEHCTBA:

1) 3x+4>2; 2) 3x+4<x;
1 - 1
—x—3=21-x; —x==-x7?
3) zx 321-x; 4) 3—x 2x
IIpyn KAKUX 3HAYEHWAX I BEPHO HEPABEHCTBO:
1) 2y>0; 2) 8y<0; 3) y?+1=0;
4) 2y2+3=0; 5) (y—1)%<0; 6) (y+2)2>07

Ha pucysxke 6 wusobpaken rpadpuk JauHeiiHoll GQYyHKIUH
y=kx +b. 3anucars, KaKue 3HAUEHUA NPHHHUMAET Y, €CJIH:
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1) x=20;
3) x>-5;

88 Ha pucyske 7 usoOpaxen rpaduk

2) x<0; yA

4) x<-5. o] —

nuReiiHON dyEKOUN y=kx +b. 3a- ./ ‘

OHCATh, NPH KAKHX 3HAYEHHAX X . -5 0 “x
3HA4YeHUA QYHKIHH:

1) momoUTENbHbI; Puc. 6

2) HeoTpHLATEIbHBI;

3) oTpHUATENLHE; LY

4) meHbue —4;
5) He MeHblue —4;
6) ©oxapme —4.

89 C pomompo rpaduxa GYHRIHKA -3 0 x

Hﬂ.ﬁTH, IIpPH KaKHX 3HaA4YeHHAX X
3HAYEeHHNA (QYHKIOHUH [MOT0KHATEIb-

HBI, OTpHIlaTeldbHHI, Oogeme 1, -4
meHbme 1: \
1) y=2x+4; 2) y=3x-9;

3) y=-2x-8; 4) y=-3x+6. Puec.7

3azmaua 1

|

Perrenue
HepPaBeHCTB

Penrenne HepaBeHCTE ¢ OAHUM HEHU3BECTHBEIM, KOTODEIE
CBOJATCA K JIAHEHHEIM, OCHOBAHO HA CBOHCTBAX 4YHC-
JIOBBIX HepaBeHCTB, paccMoTpeHHELIX B § 3. Ilpusegem
IIPUMEPEI pellleHus HePABEHCTB,

Pewruth HepaBeHCTBO X +1>7 - 2x.

ITpepnonoxum, YTO YACHO X, ABIACTCH PEIlIeHUEM JaH-
HOr'0 HepaBeHCTBa, T. €. HEPABEHCTBO X, +1>7 - 2x,
ABnserca sepubiM. Ilepenecem uien —2x, u3 npasoit
YaCTH HEPaBeHCTBA B JIeBYI0, M3MEHHB e€ro 3HAK HA
NPOTHBOIMOJOMKHEIA, a YHCJO0 +1 mepeHeceM B IPaByio
YacThk ¢ MPOTHBOMNOJOKHEIM 3HaKkoM. B pesyabrare no-
JIy4dM BEDHOE HEPABEHCTBO X+ 22X, > 7 - 1.
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B ofenx gacTax 9T0Oro HepaBeHCTBA NPUBeAeM Momob-
HEI€ YJIeHEI.

3x,>6.
Paspenus ofe wacTu 3TOro HepaBeHCTBA HA 3, HalieMm
xy>2.
Hrak, mpeAmorosxuB, UTO X, — PelleHHe HCXOZHOTO
HEpPaBeHCTBAa, MBI TIOJYYHIM, YTO X, > 2. Yr0bBI yOe-
JAUTbCA B TOM, 4TO ni00oe 3sHadeHHe Xx, Ooabliee 2,
fAIBIAETCS PelIeHNeM HepPABEHCTBA, JOCTATOUHO IIpPOBe-
CTH BCe paccy’JAeHusA B 00paTHOM MOpSAKe.
IIycre x> 2. Ilpumenssa cBoiicTBA BEepPHBIX UHCIOBEIX
HEPaBeHCTEB, MOCJe0BATENLHO TOVYaeM:

3x>6,

x+2x>7-1,
x4+1>T7T-2x.

ChnepoBaTesibHO, JI060€ Yyucao x, 6oablitee 2, ABIAeTCH
pelieHdHeM JaHHOI'o HEpaBBHCTBa.
x> 2.

Ilpu sanwcu pemreHHsT HePABEHCTBA MOKHO He JaBaTh
noapodHBIX o0BAcHeHui. Hanpumep, pelenune 3ama-
M 1 MOKHO 3anucaTh TaK:
x+1>7-2x,
3x>6,
x>2.

Wrak, npu pemeHuu HEPABEHCTB MCHOJIB3YVIOTCHA CJie-
AVIOILHEe OCHOBHbLE CBOlcmea:

CroitcrBo 1. Jl1oboil uneH HepaBeHCTBA MOXKHO Ie-
peHecTH M3 OAHON UacTH HepaBeHCTBA B APYIyi0, M3-
MEHMB 3HAK 3TOTO WIeHa HA NPOTHBOMOJOMHBIN; IpPH
3TOM 3HAK HEpPABEHCTBA He MeHAETCH.

CBoiicrBo 2. Ofe uacTH HepaBeHCTBA MOYKHO YMHO-
JKUTE HJIH PASAeNIHTE HA OGHO M TO JKe 9HUCJIo, He PaB-
HOe HYJI0; €CJIH 3TO YHCJO IIOJIOKHUTENBEHO, TO 3HAK
HepaBeHCTBa He MeHAETCH, & €CJIA 9TO YHUCJO OTPHIA-
TeJbHO, TO 3HAK HEDABEHCTBA MeHseTcs Ha NPOTHBO-
HOJIOMKHBIH.

ITH CBOIMCTBA MOBBOJIAIOT 3aMEHATH AAHHOE HepaBeH-

CTBO JAPYTrAM, HMEKIIHNM Te e pelleHusd.

Ansa pemenus HEPABEHCTBA C OJHHM HEM3BeCTHLIM,
KOTOpOe CBOAMTCA K JHHEHHOMY, HYKHO:

1) nmepeHecTH uleHBI, COJlepXKAIUE HEH3BECTHOE,
B JIEBYI0 4acTh, a WIEHBI, He CO/JepiKaliie HeH3BeCcT-
HOe, B NIpaByio (cBoiicTBO 1);
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2) npuBens nojgob0HBIe WiIeHBI, pa3lenuTh obe JacTu
HepaBeHCTBa Ha K0a(pOHUIMEHT IpH HEH3BECTHOM,
ecJii OH He paBeH HyJ0 (cBoiicTBO 2).

3apmaga 2 PemATs HEPaBEHCTRO
3(x-2)-4(x+1)<2(x-3)-2.
P Vopocrum seByioo m mpaBylo dacTH HepaseHcTBa. Pac-
KpoeM CKOOKM:
3x-6-4x-4<2x-6-2.
IlepeHeceM UJeHEI, COAEDPIKAIIE HEW3BECTHOE, B Je-
BYIO 4acTh, a4 WIEHE], He COJepKallHe HeH3BeCTHOe,
B npaByio (cBoicTeo 1):
3x—-4x-2x<6+4-6-2.

IlpuBenem mogobHBIe uNeHbl: —3x < 2 u pasgenum obe

> 2
yacTH Ha —3 (cBoiicTBo 2): X >f§.

OTBer x>—%. <]

9T0 pelleHHe KOPOTKO MOMKHO 3aNHCaTh TaK:
(x-2)-4(x+1)<2(x-3)-2,
3x—-6-4x-4<2x-6-2,
-x-10<2x-8,

-3x<2,

2
>-2,
¥

MHoecTBO YHCes X, yAOBJEeTBOPHIOIIHX HePABEHCTBY
2 o
x>- 3’ HA THCIOBOX ocu nzobpaxkaerca Jy4yoMm

_m (puc. 8). Touxa xz—g He NpHHAaIe-

2 JKHAT 3TOMY Jy4yy, Ha pucyHKe 8 oHa
3 n300paxeHa CBETILIM KPYXKKOM, & JIyd
Puc.8 orMedeH MITPHUXoBKoii. MHOMXKeCcTBO -
cel X, VAOBJIETBOPSIOINIMX, HAPUMeEp,
F HepaBeHCTBY X = 2, HHOTAA HAa3bIBAIOT
- ayuom. Touka x = 2 npuHALIEIKUT ITO-
s my nydy. Ha pucyHke 9 ara Touka
Puc. 9 n3obpaskieHa TEMHBIM KDYKKOM.

SO e

2 3
) YmuoxHM 0be yacTu HepaBeHCTBa Ha 6:

6-X24+6-1>6-2X_6-2=3,
6 2 3

(x—3)+6=2156x-2(x-3).

3amaua 3 PemiuTe HepaBeHCTBO
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PackpoeM ckoOKH U npuBeleM I10J00HEBIE UJIEHBI:

x-5+6>15x—-2x+6,
x+1=213x+6,

OTKYIAa
12x3>5, x<-2.
X 12
OrBet X< -,
ST 12

MHOECTBO pellleHWu#l 3TOr0 HEpABEHCTBAa, T. €. MHO-

JKEeCTBO 4HCEN X < — 1—52, nz0bpakeHo Ha pucyHKe 10.

B paccMOTpeHHBIX IpHUMepax HepaBeH-

b CTBa MOCJEe VIPOIIeHUs CBOAHJIHMCH K

— - .
JUHEHHBIM, ¥ KOTODPBIX KO3(OHHUMEHT

5
“12 [Ip¥ HEeM3BECTHOM OBLT He paBeH HYIIO.
Puc. 10 B HexoTOpHIX ciaydaAx 3TOT Koa(phu-
’ DHEHT MOeT ObITL paBeH HYJIIO.
IIpuBeneM npHMephl TAKHUX HEPABEHCTB.
3anaua 4 PemiuTh HepaBeHCTBO
2(x+1)+5>3-(1-2x).
VYopoerum obe yacTy HepaBeHCTBA:
2x+2+56>3-1+2x,
2x+7>2+2x,
OTKyJa
2x-2x>2-1,
0-x>-5.
IloceHee HEPABEHCTBO SBISAETCS BEPHBIM IIDH JTIO-
foM 3HAYEHHH X, TAK KAK €ro JeBad 4acThb IpH JiboM
¥ paBHa HyI0, a 0 > -5, CnefoBarensHo, 10boe 3HAUE-
HHE X ABJAeTCA pellleHHeM JaHHOro HepaBeHCTBA.
OtBer x — moboe Yucio.
3apgaua 5 PemuTh HepaBeHCTBO

3(2-x)-2>5-3x.
¥YnpoceruM neByio 9acTh HepaBeHCTBA:
6-3x-2>5-3x,
4-3x>5-38x,
OTKYAA

-3x+3x>5-4,
0-x>1.
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91

92

93

94

95

96

97

ITocnenHee HepaBeHCTBO He MMeEeT DeIIeHUH, TAK KaK
JieBas YacTh HepaBeHCTBAa HPH JI000M 3HAYEHHH X PaB-
HA HYJ0, a HepaeercTBo 0 > 1 HepepHo. CiemoBaTreis-
HO, MCXOAHOE HePaBEeHCTBO He MMeeT DelleHHH.

OTtser Pemennit Her. <{
Yupaxaenusn
PemuTe HepaseHcTso (90—91).
1) x+2>15; 2) x-6<8; 3) 3<y+6;
4) 4>5-y; 5) 2z222-T; 6) 32<2z+4.
1) 12x > -36; 2) -Tx <56; 3) gﬂ;
4) -5-:%; 5) 7,2z >-27; 6) —4,5x>9.

PemnTh HePaBeHCTBO M W300pa3UTh MHOMECTBO €ro DeIeHni Ha
uucyaoBoi ocu (92—93).

1) 2x-16>0; 2) 18 -3x>0; 3) 3x—15<0;
4) 25-5x<0; 5) 9-3x>20; 6) 2x+4<0.
1) 3(x+1)< x+5; 2) 4(x-1)25+x;
3) 2(x-3)+4<x-2; 4) x+2<3(x+2)-4;
5) x-122X—3; 6) 3x—2;2.r_—__1__

3 5 4 3

BrisicHUTS, NpH KAKHX 3HAYeHHAX X BeIDAMeHHe IPpHMHHUMAaeT NO-
JOMHTe/IbHbBIE JHAYEeHHA:

1) §x+4; 2) g—4x; 3) 2(x+3)+3x;
4) 3(x-5)-8x; 5) %—2(11—4); 6) %—3(.1:—5)-

BruisicauTs, NpH KAaKHX 3Ha4YeHUAX |/ BhIpa*KeHHe NpuHUMaeT OT-
pPHOaTe/ibHbIE 3HAYEHHA:

-2 1
1) 5-2y; 2) 22y, 3) L= 2
8y-3 3y—-5 4 -5
g =2 5) L= -L; ) —2-2,
b b 2 2 6 6

HaiiTn HauMeHbIIee Iejioe YHCI0, SABISIIeECH pelieHHeM He-
paBeHCTBa:

1) 4(y-1)<2+Ty; 2) 4dy-9>3(y-2);

3) 3(x—-2)-2x<4x+1; 4) 6x+122(x-1)—-3x.

HaiiTu Hanboabliee neyoe YHCNI0, ABIAOIIEECH pellleHHeM Hepa-
BEHCTBa:

1) 5-2x>0; 2) 6x+5<0;

3) 3(1-x)>2(2-x); 4) 4(2 - x) < 5(1 - x).
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Pemuts HepaBercTso (98—99).

3x _ 3 . x ___55
98 1)—2— 5<4x+3, 2) -5>1 2’
- 1 8y-2 god Byed
3) A-3u_8u+1 15, 6; 4y g+ 42 ¥~ 20T 7
2 6 4 6 3
99 1) Tl _pygx-2.x. 9) =4, gx> X _x+1.
2 3 2 3 3 4
3) 2x-—1__2>3.r—2__£; 4) 3x+1_£<5x—2+_3£.
2 5 5 4 4 2 3 5

100 1) Ilpu kaxkux a 3HaA4YeHHe ApoOH % DoJipIlle 3HAYEHHA IpO-

6m 2+1l9

2) Ilpm wxakux b 3Ha4YeEHWe Apobmu b+3
1

MEeHbllle 3Ha4YeHHA

Apodu T‘?
3) IIpm xakux x 3HEaYeHHe ApodH 8x_5 Dosblle 3HAUYEHUA pas-
HOCTH pgpobeii —— LE Al -3—;—‘1?
4) TIpu xaxkuX x 3Ha4YeHHe CyMMBI Apobeii < 45’; ~—_—3- MeHb-
ule 3HadYeHudA aApobu ?ité?
. Pewmnts HepaBencrso (101—104).
101 1) 3(x—2)+x<dx+1; 2) 5(x+2)—x>3(x—- 1)+ x;
3) 3x+6_£>x+2; 4) 2x-1_4<1_3x+1;
4 4 2 5 5
5) 5x+122(x-1)+3x+3  6) ";4—xsz—§.

102 1) 5(x+2)+2(x-3)<3(x-1)+4x;
2) 3(2x-1)+3(x-1)>5(x+2)+2(2x-3);

3) 5x+3_123x_x;7;

Tx-4
5
103 1) (x-1)*+7>(x+4)%;
2) (1+x)2+3x2<(2x-1)2+T;
3) (x+3)(x-2)=2(x+2)(x-3);
) (x+1D(x-4)+4=(x+2)(x-3)-x

4) 2-F"1<co,
3

104 1) —2 _<o; 2) >0; 3) — " 5o,
3x+6 2x—4 0,5x-2
4) -2,3 <0; 5) __‘1_'_7_<0; 6) __:i_
0,4x+8 2,1+6,3x 3,2-6,4x
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105

106

107

108

109

110

111

112

113

114

115

116

IIpm kakux x 3HayeHHA GyHKUMH y=2,5x —4:

1) DONOMKHUTENLHE; 2) oTpHIaTeNbHBbI;
3) Goxbme 1; 4) menbie —47?
IIpn kak®EX x 3HaYeHMA GyEKUHH y=3,5-0,5x:

1) DONOKWUTENLHEL; 2) HeoTpHLATEJbHBbI;
3) ue Gospime 3,5; 4) ue mensine 17?7

IToctpouTs rpabur dysknuum y=3-2x. C noMomeio rpaduka
HaHTH 3HAYEHHHd X, IDH KOTOPBIX TOYKH Irpa@uKa JiesKar:

1) Beime ocu abcnmcc; 2) esle npamoll y=2;

3) Hume ocu abciHcc; 4) HUMe IpAMOH y=4.
Pe3ynbnTaTsl IPOBEPHUTH, COCTABIAA M PeIlasd COOTBETCTBYIOLIHE
HepaBeHCTEA.

CKOJIBKO »KeJIe3HOAOPO:KHBIX nnardopM norpebyercsa njaaA mepe-
Bosku 183 KoHTelHEPOB, €CN HA OAHOH naaTdopMe MOKHO pas-
mecTHTE He Gonee 5 xomTeiliHepoB?

Pabouuii mo miaany mojskeH u3roToBUTH 40 peraneil. CKOJNEBKO
OeTaleil OH MOJ3KeH H3TOTOBHTh, 4T00LI MePeBBINOJHHTE IIJIaH
fonee wem Ha T% ?

OpnHa cTOpOHA TPeyroNbHHKA paBHa 8 ¢M, a apyrasd — 13 cm.
1) KakuM HauMeHbIIHM IeJbIM YHCJIOM CAHTHMETDOB MOJKET
BBITE ATHHA TPETHEH CTOPOHLI?

2) Kakum HaubOJIBIIMM NOEJbIM YKUCJIOM CAHTUMETDOB MOJKeET
OLITE JJIMHA TPeTheil CTOPOHEBI?

CyMma HEUeTHOr0 4YHCjIa ¢ TDPeMs MOCHeYVIOIIMMH HedeTHBIMH
gyucnamu boabmie 49. Hakitu maumeHbplIee HedeTHOE YHCIO,
VAOBIETBOPAIOINEe 3TOMY YCIOBHIO.

CyMMa YeTHOro 4YHCia C YTPOEHHLIM INOCHEAYIOIUM YeTHBIM
gucjaom MeHbwle 69. Halitu maumbosbilee YeTHOe YHCIO, YAOB-
JIETBOPSAIOIIEE 3TOMY YCIIOBHIO.

W3 aByX NYHKTOB, HaXoJAHIMXcA Ha paccrogHuH 60 KM, OT-
[IPaBIAIOTCA OSHOBPEMEHHO HABCTPEYY APYr APYry HelleXof H
BEeJIOCHIIEIHCT C DOCTOAHHBIMH CKOpPOCTAMU. CKOPOCTH JIBHMe-
HuA memexofa paBHa 4 kM/4. C KaKOU CKOPOCTLIO NOJNKEH JBHU-
raTbCsi BeJIOCHIIEOMUCT, YTOOEI ero BCTpeua ¢ IeIIeXOf0M HIpOo-
M30LLJIa He T033Ke YeM uYepe3d 3 U [OcJle HAYana JBHKEHHA?
Ha copeBHOBAHMAX BEJIOCHIIEAMCTHI JOJMKHBI npoexars 155 M.
BenocHnequcTs CTAPTYIOT IMOOUEPEeJHO C MHTEDPBAJIOM O MHH,
M Kax bl W3 HUX eJleT ¢ MOCTOAHHOH ckopocTeio. CKopocThb
mepBoro eeJocuneaucra pasHa 30 kM/4. C KaKoil CKOPOCTBIO
OOJIKeH MOBUTAThCA TPETHH BejocHneliumcT, 4YTOOB! NPUOLITE
K (DMHUIY paHbIIEe HepBOTO?

TIpu KaKMX 3HAUEHMAX X TOUKH rpadhura dysxnuu y=3x+4,5
JIEXKAT BEIINE TO4YeK rpaduka dpyHroum y=-2x+17

Ipu Kakux 3HAYCHHAX X TOYKHA rpaduka QyHKOHH y=5x -4
JeXxaT HHMe Touex rpadura dyarnuu y=0,5x+57
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117 Ha raxoe HaMMeHbIlee HelOe YMUCJIO0 CAHTUMETPOB HYIKHO YBe-
JHYATE AJIHHY OKPYIHOCTH, 4YTOOBI ee pajuyc yBennduiacsa 6o-
nee uem Ha 10 cM? ([InuHA ¢ OKPY)MHOCTH pamzumyca R pasHa:
c=2nR, rge n=3,14... )

3anaua

I CHeTeMBI HepaBeHCTB
. ¢ ONHUM HeH3BeCTHBIM.
YHCAOBBIE NPOMEKYTEH

+ b Ao oeoneoscn 0005 0005(005 00065500 fusEanfaoe o) caneaeesaalaes
..
o B

1. CucTtemMBl HEepaBeHCTB.

B nycroit 6acceiin BmectrumocTbio 4000 1 mavanw =Ha-
auBark Boay. CKONBKO JUTPOB BOALL B Yac HYXKHO Ha-
auBarbk B DacceitH, uTo0bl yepe3 4 u ObLI0 3a00JHEHO
6onee monoBuHLI Beero facceiiHa M uToOBI uepez 5 u
GacceilH He nmepenoJHMJICA?

Ilycte X IMTPOB — KOJMYECTBO BOJBI, IOCTYHAOM{ei
B Oacceitn sa 1 u. Ilo yenosuio samauum 4x>2000,
9x <4000. M3 nepBoro HepaBeHcTBa noayuum x > 500,
a U3 Broporo x < 800,

3a yac HY’KHO BJiuBATh B bacceitn 6onbure 500 1 ropwl,
HO He OoJsbmie 800 J Bogbl. -

B mepasencrBax 4x > 2000 u 5x <4000 HeM3BecTHOe
YHCJIO X OAHO U TO e. IloaToMy 9T HepaBeHCTBA pac-
CMATPHBAIOT COBMECTHO M TOBOPAT, UTO OHU 00pazyioT
cucmemy HepageHcme:

{4.: > 2000, 1)

5x <4000.

durypHaa ckobKa MokassiBaeT, 4YTO HYKHO HAWTH Ta-
KHe 3HAUeHHA X, IPH KOTOPLIX 004 HEPABEHCTBA CHCTE-
bl (1) oGpalialores B BepHblE YHCJI0BbIE HEDABEHCTBA.
Cucrema (1) — npumep cucmemst JUHElHbLX Hepa-
8eHCMEB ¢ 0OHUM HeU3BeCMHbIM.
IIpuBesem ene NpuMephbl CUCTEM HEPDABEHCTE C OJHHUM
HEH3BEeCTHBIM, CBOAANIMXCA K CHCTeMe JHHEeHHBIX
HepaBeHCTB:

3(x+1)>5, 2x-12>3x,
4(x-1)>x-2; 5(x-1) <8.
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Pewenuem cucmemb. HepageHcme ¢ 00HUM Heu3secm-
HblM Ha3blBaeTCH TO 3HAUeHHe HEHM3BEeCTHOI'O, IPH KO-
TOPOM BCE HEPABEHCTBA CHCTEMBI oﬁpamamca B Bep-
HEIE€ YHC/IOBBIE HEPaBeHCTBA.

Pewumv cucmemy HepageHcmeé — ITO 3HAYAT HAWTH
BCe pelIeHHdA 9TOM CHCTEMBI MK VCTAHOBHUTHL, 4TO
HX HeT.

Hanpumep, x =1 ABaseTcAd pellleHHeM CHCTeMBbI

2x2 -4,
{3xé9. @

Tak Kak npH x=1 o06a HepaBeHCcTBa cHcTeMEl (2)
BEPHBI:

2:12 -4,
3-1<9,

Pazapenns ofe yacTH NepBOro HepaBeHCTBA CHCTEMBI
(2) va 2, a BTOpOro — Ha 3, MOJYYHM:

xz -2,

x < 3.

CiesoBaTesIbHO, PeIIeHUAMH cucreMsbl (2) sBIsIOTCH
BCe BHAYEHUA X, KOTODbIe He MeHbIne —2 ¥ He 6oJb-
me 3.

Hepagsencrea x 2 -2 U x <3 MOXKHO 3allHcaTb B BHIe
d60iiH020 Hepasencmaa:

-2 x<3.

2. UYncnoBeie NPOMENYTHK H.

PelrenusiMH CHCTEM HEPABEHCTB C ONHHM HEH3BECT-
HBIM SABJAAKTCH pﬂsﬂHqHHe YHCIOBEIE MHOIKECTEBA.
9TH MHOKecTBAa MMEIOT CBOM HA3ZBAHHA.
Tak, HA YHMCJIOBOM OCH MHOJKECTBO UH-
ces x, TAKHUX, uTo —2 < x < 3, uzobpaxa-

/ \ eTCA OTPe3KOM C KOHIIAMH B TOYKaX =

-2
Puc. 11

2 Animon, 8 k1,

3 u 3 (puc. 11).

[ToaToMy MHO¥ECTBO YHCeN] X, VIOBIET-
BOPAKLIMX HepaBeHcTBaM —2 < x <3, Ha-
3BIBAIOT OTpe3koM u obosnauator [—2; 3].

Ecnu a <b, To MHOMKeCTBO 4YHCeN X, YIAOBIETBODHAIO-
IMHAX HepaBeHCTBAM 4 < X < b, HABLHIBAETCHA OMPEIKOM
u obosnadaercs [a; b].

Hanpumep, orpesok [4; 7] — 9T0 MHOXKeCTBO YHCeI X,
VAOBAETBOPAIOINHX HepaBeHcTBaM 4 < x <7, llna muO-
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7 177, S 7777,
3 -1 2 4 7
Pue. 12 Puc. 13

JKEeCTB 4Mcell, yA0BJIeTBOPAIOUIMX HepaBeHCTBAM BHJA
2<x<7,-1<x<2,4<x <7, TaK:Ke BBOAATCA CIEL}-
allbHble Ha3BAHHA,

Ecnn a <b, T0 MHOMeCTBO umceN X, YAOBJIETBOPAIO-
IMUX HEPaBEeHCTBAM a < x < b, Ha3eIBaeTcHA UHMepea-
aoxm ¥ obosHauaercda (a; b).

Hanpumep, uureppan (—2; 3) — 8T0 MHOIKECTBO Y-
ceJl X, YAOBJETBOPHIONIMX HepaBeHCTBaAM —-2<x<3
(puc. 12).

MHoxecTEO uMCes] X, YAOBJIETBOPAIOIIMX HEpPABEHCT-
BAM BHJA X > @ M X < a TaKXe HasbIBalOT HHTEPBAJOM.

MHoKecTBa 9ucel X, VAOBJETBODAKIIMX HEePaBEHCT-

BaM @ < x <b unm a < x <b, HasBIBAIOTCA NOJAYUHED-

eanamu U obozHAUAIOTCA COOTEBETCTBEHHO [a; b) u

(a; b].
Hampumep, noaxyuuTepBaa [—1; 2) — 2T0 MHOMKeCTBO
YyHcesl X, yAOBJIeTBODAKINNAX HepaBeHcTBaM —1 < x < 2;
nonyuuTepBan (4; 7] — MHOMeCTBO yMcen X, VIOB-
JIETBOPAIIINX HepaBeHcTBaM 4 < x <7 (puc. 13).

OTpesku, HHTEPBAaIbl, MOJYHHTEPBAJILI H JIYYH HA3LI-
BalOT YUCL06LLMU NPOMENCYMEAMU.

Taxum o6paszom, YHCIOBbIE NPOMEXKYTKH MOIKHO 3afia-
BATE B BHJEe HEPAaBEHCTB.




118

119

120

121

122

123

124
125
126

¥YnpamuaeHusa

Kakwue us uucen —3; 10; 12 apnsiores perueHUMsiMU CHCTEMEI He-
PaBEeHCTB:
1) {5-:&9. 2) f%x-2>1,

2-3x>—4; 15—2x>—25?
Karkue us uncen —2; 0; 1; 2 apng1oTcs pelleHUAMH CHCTEMBI He-
PaBeHCTB:
1) [12x-1<11, 2) [4dx-1>24-x,

{—3—x<0; {x+6>2?
HaiiTi Bce uesible YHMCIa, ABJIAIOIIMECH DEIIEHUAMU CHCTEMEI
HepPaBeHCTB:

1) ([x>2, 2) [x<3, 3) [x<2,7, 4) [x=-5,1,
{x<7: {x>—1; {x?(); {x<5,1.
MHOKeCcTBO 4YMCeN X, VAOBIETBODAWIINX JAaHHOMY ABONHOMY
HePaBeHCTBY, 3AMHCATH ¢ HMOMONIIbI 0603HAYEHHH YHCIOBOTO

OTPOMEKYTKA U M300pa3uTh ero Ha YHMCJIOBOM OCH:

1) 1<sx<5; 2) -1sx<3; 3) -1<x<4;

4) 1<x<2; 5) -83<x<1; 6) 4<x<-2.
MHOKeeTBO YMCes X, MPHHAAJEeKAUINX JAHHOMY YHCI0BOMY
TPOMEMYTKY, 34llMCATh B BHJIe JBOMHOTO HepaBeHCTRA W M306pa-
3UTh €ro Ha YHMCJOBOH OCH:

1) [-4; 0]; 2) [-3; -1]; 3) (—4; -2);

4) (0; 3); 3) (=1; 4]; 6) [-2; 2).

3anucarb B BUJAE ABOMHOI'0 HEDABEHCTBA, & TAKJE€ C IIOMOIILIO
o003HaYEHHII YHCJIOBOTO TPOMEIKYTKA MHOMECTBO 4YHCeN] X,
naobpaeHHOe HA PHCYHKe 14,

Wwmeror a1 obuine TOYKH OoTpe3ok [2; 3] m mHTepBan (1; 4)?
WUwmeror an obugue Touku orpesxu [2; 4] u [3; 5]7

Ha ogHO#1 KOOPAMHATHON IJIOCKOCTH MOCTPOUTH rpaduKn QyHK-

ouit y=-2x-2 u y:2—§. OrmeruTe Ha ocH abcumcc MHO-

JKECTBO 3HAYEHHII X, IPH KOTODHIX 3HAYeHHS obenx (PpyHKIMIl:
1) mosouTeNbHEI; 2) OTPHIATEIBHBL.

—t—a N— ——
—l 5 -4 -1
a) e)
—T —
-1 2 -4 0
6) 2)

Puc. 14
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CTOPOHBI ITPAMOYTOJIbHHKA BBIPAXKAIOTCA
HATYPAJBHBIMH YHCIAMH. KAKOH JJIHHBI
JOJKHBI OHH BBITH, YTOBBI 3HAYEHHE
MEPHMETPA ITPAMOYIOJbHHKEA BBIJIO PABHO
3HAYEHHIO EFO ILIOI[AJIH?

127 Ha onHOl KOOPAWHATHOM TIOCKOCTH M300pakeHbl rpaUKH JBYX
JHHEeHHEX QyEKOuit (puc. 15). YKaszaTh 3HayeHUdA X (ecau OHH
CyImecTBYIOT), NIPH KOTOPBIX 3HadyeHua obeux dysHxnuil og=HO-
BPEMEHHO I0JOXUTENbHbl; OTPUIATEbHBI.

128 PemuTe HEPABEHCTBO:

1) (x—3)(2x—-38) +6x* <2(2x - 3)%;

2) (5-6x)(1+3x)+(1+3x)?<(1+38x)(1-3x);
3) 2x+1)(4x*-2x+1)-8x? > - 2(x+3);

4) (x—-2)(x®2+2x+4) < x(x%+2)+1.

a) - 8) \

y y+/

2
/_'3 0 1\ x /_'5 0 -fc
6) 2)

Puc. 15
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3apaua 1

Pemenne
CHCTEM HEePAREHCTB

..m..“.|“|-.u|-~|.~-,|-. ahi---sfromnsfanacsf--snafnascaforr

PaccmoTpuM npuMepsl pellleHWs CHCTEM HepPABEHCTB.
PemnTs cucTeMy HepaBeHCTB
{5:—1>3[x+1), )
2(x+4)>x+5.
Pemium meproe HepaBeHCTEBO:
5x-1>3x+3, 2x>4, x>2.

WUrak, neppoe HepaBeHCTRBO BHEINOJHAETCA mpu x> 2.
PemumM BTOpOE HEpaBeHCTBO:
2x+8>x+5H, x>-3.
HWrak, BTOpoe HepaBeHCTBO cucTeMbl (1) BRINOMHALTCA
npu x> -3.
Haobpasum Ha YHCIOBOM OCH MHOXKECT-

L

Ba pellieHMH IIepBOro M BTOPOro Hepa-
@ BeHCTB cucreMsl (1).

-3
Puc. 16

OTBer

3anaua 2

2 Pemrenus nepeoro HepaBeHCTBa — HH-
TepBal x > 2, peliedEusa BTOPOro Hepa-
BEHCTBA — WHTepean x > —3 (puc. 16).
Peuwrenuamu cucremnl (1) ABIAKTCA TakHe 3HaYe-
HHSA X, KOTOpEIe OJHOBpPeMeHHO NMpHHAaAJexar o6oum
uHTepBanaM. VI3 pucyHKa BUIHO, UTO MHOMECTBO BCEX
0oBIUX TOYEK 9THX MHTEPBAJIOB — HMHTEpPBaa X > 2.
x>2. 4

Peuruts cucTeMy HEDABEHCTB
{3(::— 1)<2x+4,
4x-3>13.
Pemrum nmepBoe HepaBeHCTBO:
3x-3s2x+4, x=<T.
Pemrum BTOpOE HEpaBEeHCTBO cHcTeMsl (2):
4x 216, x=4.

M300pasum Ha YHCIOBOII OCH MHOYKECTBAa pelleHWH
NepBOro M BTOPOT0 HepaBeHCTB cucTeMsl (2). Peiuennsa

(2)
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Puc. 17

OTeer

3amaya 3

OTeet

3amaua 4

\ _U N
7 -12 —

Puc. 18

MepBOro HepaBeHCTBa — Jy4 X < 7, pelleHHus BTOPOro
HepaBeHCcTBa — ay4 x = 4 (puc. 17).

W3 pucyHKa BHIHO, UTO MHOXECTBO OOIIHX TOYEK
9TUX Jydeit — oTpesok [4; T].

4<x<T.

PemuTh cuCTEMY HEDABEHCTB

5x 4gx+1
12 3 g’
2-x 3)
2——-—<
14 2

Pemum nepBoe HepaBEeHCTBO CHCTEME! (3):
5x+16>4x+4, x>-12.
PemuM BTOpOE HepaBeHCTBO:
28 -5x<14-Tx, 2x<-14, x<-T.

HMaobpasuM Ha YHCIOBOM OCH NPOMEXYTKH x = — 12
u x<-T7 (puc. 18).

M3 pucyHKa BHIHO, YTO MHOMKECTBO 0OOIMHX TOdYeK
9THX NPOMEKYTKOB — HoaymHTepBan [—12; —T).
-12< x < -T.

I'Iorcaaa'rb, 4YTO CHCTEMa HEPaBeHCTB

{2(1— x)<4-3x,

10-3x<1 )

He UMeeT pellleHHH.
PeiiuM mepBoe HepPaBEHCTBO:
2-2x<4-3x, x<2.
Pemum BTOpOE HepaBeHCTBO cHUcTeMbl (4):
-3x<-9, x>3.

H3006pasym Ha 4YHCIAOBOM OCH HHTEp-

\: ( BaJel x <2 ¥ x> 3 (puc. 19).
#  Ua pucyHKA BHJHO, YTO 9TH MHTEPBAJLL

He uMelT 06mux ToyeK. ClemoRaTens-
HO, cucTeMa (4) He mMeeT pellleHHI.



129

130

131

132

133

134

135

136

¥Ynpamaenun

3anncaTh MHOKECTBO PelIeHH CHCTeMbl HePABEHCTB O[HUM He-
paBeHCTBOM H H300pasuTh ero Ha 4YHMCJ0BOi ocH (129—130).

1) [x>2, 2) [x>0, 3) [x>2, 4) [x=2-2,
x>5; x>-1; x=-3; x=-4.

1) [x<1, 2) [x<0, 3) [x<-2, 4) [x<1,
x < 5; x<-1; x < —b; x<0.

3anucaTh MHOXKECTBO PEIIEeHHM CHCTeMBl HePABEHCTB ABOMHBIM
HepaBeHCTBOM H H300pasuTh ero Ha 4HMcaosoil ocu (131—133).

1) [x>2, 2) [x>38, 3) [x<O0, 4) [x=20,
x<5; x <6; x> -2; ix<l,
2
1) [x<-2, 2) [x<1,5,
x2-1,9; x =z -1,5;
3) [x=0,8, 4) [x<T,5,
x<2,2; x = -0,5.
Peuruts cucremy nepasencts (133—137).
1) [3x-18>0, 2) [Tx-14=0,
4x>12; 2x28;
3) [2x+5>0, 4) [2x+ 720,
3x+620; 5x+15>0
1) (3-2x=0, 2) ([2x+4<0,
4x+8 <0; 4-3x>0;
3) [2x+3<0, 4) [2x-9<0,
3x+9<0; 12> 3x
1) [T-2x20; 2) [2x+5<0,
5x-20<0; 9x+18 <0;
3) [6-2x>0, 4) [(10-2x>0
3x+6>0; 4x-82=20
1) [8x+3<2x+1,
3x-2<4x+2;
2) [4x+225x+3,
2-3x<T7-2x;
3) [(x+1)-x>2x+2,
4(x+1)-2<2(2x+1) -
4) [2(x-1)-3<5(2x - 1)—7x
3(x+1)-2<6(1-x)+7.
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137 1) [5(x+1)<3(x+3)+1,

2x 1 J:+1

2) {2(2x+1)+x>3(x 1) +4,

2x-1_ 3x-2
x— 5€3x 1’

6 4
x+2 x+ 3
3 5 °
I+3>2I+7’

2 5
2x—3<x—2+£.
7 3 21

PemmuTe cuctemy Hepagencts (138—140).

3—2x<x—2+£' 2) 5x+7_£<11x—7
15 3 5 6 4 12
1- 31:;53: 1 Tx, 1-8x _ 1- 412£_1

4 2 3 6
4x+3

138 1)

-0,6, 4) 8x+l)4x+9_x—l
5 3 2 3
5x—2<2x+13_x+2
3 2 3

139 4x—1) 3x<5(x+2)+7

e
{3( x - x
{
{
|
i

140 1) [3(x+8)>4(7 - x),

(x+2)(x-5)>(x+3)(x—4);
(x+3)(x—-6)<(x+2)(x+1)+4,
2(6x-1)=7(2x - 4);
3x+2>x-2,

x+15>6 -2x,
5x+11<x+23;

3x-4<8x+6,

2)

3)

4)

11x 9S5x+3



141

142

143

144

145

146

147

148

HaifiTH Bce Iefble YHCHA, ABIAIOININECA DELIEHUAMHU CHCTEMBbI
HePaBeHCTB:

1) (0,2x>-1, 2) [1-0,5x=0,
i x+5
—=21; = -1;
3 1 5 <=1
-1 _=x x-1_x
3) =<1, gy [21cx
) 2 3 ) 4 5
x+12£; £>x+4'
2 5 3 7

VYkazsare sHaueHus X (ecJH OHM CYILIECTBYIOT), IIPH KOTOPBIX
s3HaYeHusA GQyuxmui y=0,0x+2 1 y=3 - 3x ONHOBPEMEHHO:

1) mosoXHTENbHBI; 2) orpunaTeJbHEI;

3) Gonbime 3; 4) MeHbIue 3.

OTBeT NPOMIAIOCTPHPOBATH € IMOMOLIBI TrpadHKOB JaHHBIX
(byHKIH, TOCTPOEHHBIX HA OJHOM KOODAMHATHOH IJIOCKOCTH.

IIpr kakWX x 3HadYeHdsa QyHKOuiE y=x-2 m y=0,5x+1
O0JlHOBPEMEHHO:

1) HeoTpHIATENbHBI; 2) HemoJIOKHTeJIbHBI;

3) ue Mennime 4; 4) He Gonbure 47?

OrBer mpPOMATIOCTPUPOBATL € IMOMOINbLI TIPA(GHUKOB JaHHEIX
(QyHEOWI, MOCTPOEHHBIX HA OZHON KOOPAWHATHOMN IJIOCKOCTH.

Oxea cTOpoHa TpeyroJbHMKa pasBHa 5 M, a fgpyraa — 8 m.
Kakoil moxkeT GBITH TPEThA CTOPOHA, €CJM MePHMeTD TPeyroib-
HuKa: 1) mesHbme 22 m; 2) Ooabme 17 m?

Eciu ua g nejoro YMcja BhIYeCThb 41 ero, To NOJAYy4YHUTCA YHCJIO,

3 1
bonemiee 29, a ecnu us E ATOTO e YHCIa BEIYECTE § €ro, To 1mo-

JIY4YUTCH 4HCiI0, MeHbmee 29. Hailitu sTo nenoe uucno.

EcJH K yIBOGHHOMY 1eJIOMY YHCJY NpHOaBHTE ero MOJIOBHHY, TO
MOJIYYHTCH YHMCJ0, MeHblIee 92, a ec/1U U3 YABOEHHOTO ITOTO Ke
MexoT0 UHCJA BHIYECTh €ro NOJIOBHHY, TO TOJAYYHUTCH UYHCIO,
Gonemee 53. HaiiTh aT0 meJioe 4Mcio.

B pactBop obbemom 8 i, cogepxamiuii 60% EKUCHOTEI, HAYATH
BIMBATH pPacTBop, cogepxkamuit 20% xucnorsl. CKOIBKO MOKHO
BJIMTHL BTOPOTO PACTBOPA B NepBBIi, YTOOBI CMech cojepsxaia
kucaorTel He Gonbme 40% , HO He menbie 30% ?

Ina nosydeHus kpaxmajia 6epyT puc U AYMeHb, IPHYEM AYMe-
HA Gepyr B 4 pasa Goabmie, yem puca. CKOJIBKO KHIOTDaAMMOB
puca W AYMEHs HY)XHO B3ATb, 4T00BI mMoay4uThk Gonbsme 63 Kr,
Ho He bonpmie 126 kr kpaxmana, ecJM PpUC COAEPHKHUT 70% HKpax-
maja, a sumeds — 60% ?
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Moayas unciaa. ¥ pagHeHHSE
M HEepaBeHCTBA, COjiep:RallHe MOAYJdL

g I'E _____ e

1. Moagyap 4mcia.

HamoMHUM HOHATHE MOAYJIA YHCA.

1) Moayab NMOJOMKHUTENIBHOIO YHCJIA PABEH CAMOMY

. ymeay.

Hanpumep, |3|=3, l%| = %, |2,4]|=2,4.

2) Mopaysb OTpHIIATENBHOTO YHCJIA PaBeH IPOTHBOIIO-

JOKHOMY €My YHCJY.

Hanpuwmep, |-2|=—-(-2) =2, |—-§—|=—[—-5—J 5, |-1,5|=

6) 6

—(-1,5)=1,5.

3) Mopayab nyss pased mymwo: [0]=0.
HWrak, onpe/esenne MOAYJIA YHUCIA TAKOBO!

|la|=a, eciu a >0,
|a|=-a, ecrm a < 0.

JTo omnpejeseHHe KOPOTKO 3aNUCHIBAIOT (hopMyJioii:

|“i:{ a, ecin a = 0,

—-a, ecan a < 0.

PaccMoTpuM zeomempuueckuil cmbica MOOYas Hwucia.
Hsobpasum Ha 4Mcia0OBOM OCHM, HANPUMED, TOYKH 3
u -2 (puc. 20).

el N

=+
-

-2 0
Puc.20

42

W3 pucyHKa BHAHO, uTo |3|=3 ecThb pac-
croarwme ot ToukHu 0 g0 Touku 3, |-2|=2
ecThb paccrogEMe oT Todky 0 10 Toux: —2.
Hrak, reomerpudecku |a| ecTs paccros-
gue or Touku 0 Mo TouxKH, M306paKaIO-
el 9UCJIO d.



Samauga 1
>
Oreer
3anaga 2
[
OTeer

2. YpaBHeHUs, cojepialue HEeH3BECT-
HOe NMOoJ 3HAKOM MOAYJIA.

Pemuts ypaBHerue |x|="7.

1) IIycte x20. Torga mo ompemeneHWI0 MOLYISA
| x|= x, u ypaBuenue npunumaer Bux:

=T
T. €. Xx=7 — KOpPeHb MCXOJHOI0 ypaBHEHHHA.
2) Ilyers x<0. Torma mo onpefeleHHD MOAYIA
| x|=-2x, u ypaBHenue npuHUMaeT BHA:
==
OTKyJa X = -7 — KOpPeHb MCXO/JHOI'0 YPDABHEHHAH.
x, =7, x,=-T.

/\

Pemnts ypaBHeHHe |3x + 2|=1.
1) Ilyers 3x +2 > 0. Torna 3x + 2 :1,31:-1,3::—%
2) Hyecrp3x+2<0.Torgadx +2=-1,3x=-3,x=-1

x,zmé, x,=-1. <]

3. HepaBencrBa, cojgepsalnue HEH3s-
BEeCTHOE MOJi 3BHAKOM MOJAVYJS.

PaccMOTPHM HepaBeHCTRO
|x|<a, rneas>0.

9TOMY HEpABEHCTBY YAOBJIETBOPAIOT
BCe TOYKH X, HAXOAAIIHECA Ha PaccTo-

[Xlgﬂ

T AHKUM, He OonblIeM a, ot ToukHu 0, T. e.
TOuKM orpeska [—a; a] (puc. 21).
OTpesok [—a; a] — 2TO MHOKECTBO 4YH-
ceJ X, YAOBJETBOPAIOIIUX HEPaBEHCT-
BY —a< x<a.

CnenoBaTensHO, HepaBeHCTBO | x| <a, rge a >0, osna-
gaeT TO K€ caMoe, YTO M JBOiHOEe HepaBeHCTBO
—a<x<a.

3anaua 3
| 2

Hanpumep, nHepapencTBo |x|<2,5 osmauaer, uTo
-2,5< x<2,5; Hepasencrso |x|<3 osmauaer, uro
-3<x<3.

Pemuts HepaBeHCTBO |5 — 3x|< 8.
3anuiieM AaHHOE HEPABEHCTBO B BUJAE
-8<5-3x<8.
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— 2 e % . f 1‘
_[ /7/ x_.‘ —a 0 a
-1 1
13 lx|>a
Puc. 22 Pue. 23
IT0 ZBOITHOE HEePABEHCTBO O3HAYAET TO e caMoe, 4To
M CHCTEMa HEePABEHCTB:
5-3x<8,
5—3x>-8.
Pemras sty cHereMy, Haxogmm —1 < x<4% (puc. 22).
Otser —1¢x~:4-§-. <
PaccMoTpuM HepaBeHCTBO
|x|>a, roe a > 0.
IJTOMY HEpPABEHCTBY Y/AOBJIETBOPSIOT BCE TOYKH X,
Haxogsmmecsa oT TOYKH (0 HA pacCTOSHHH, HE MeHb-
meM 4, T. €. TOUKHM JBYX Jyued x=2a U x<—a
(puc. 23).
3amaua 4 PemuTs nepasencrso |x — 1|2 2.
» 1) IIyerp x—120. Torga x — 1= 2. ITony4uM cHCTEMY
HepaBeHCTB
x-120,
x-1=22.
Pewasa aTy cucreMy, HAXOAUM X = 3.
2) Ilyers x—1<0.Torga —(x-1)> 2, mmm x - 1< -2,
IMonyuum cucTeMy HepaBeHCTB
x—-1<0,
r—1<-2.
Pemas aTy cucreMy, HAXOOMM X < — 1.
Hrak, BO-mepBBIX, HepaBeHCTBO |x—1|> 2 BbIIOIHSA-
eTcs IpH X = 3, a BO-BTODPHIX, Ipu x < — 1.
OTtger <-1, x238. <
Pemernus HepaBeHcTBa |x—1|>2
; ) g usolbpaieHbl Ha pucyHKe 24.
7 Z
1 3 OTMETHM, YTO €eCJIHM B HeparReHCTBe
| x| < @ ameno @ paBHO HyJII0, TO Hepa-
Puc. 24 BEHCTBO HMMeeT €JHHCTBEHHOE pemre-
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149

150

151

152

153

154

155

156

157

158

159

Hue x =0, a eciu a <0, TO 9TO HEPaABEHCTBO HE HMeeT
peLIeHnH.

Ecnu B HepaBencTre | x| > a unMcno a MeHbIe HIH paB-
HO HYJI0, To nawboe 4HCIO SABJAETCA €ro peleHHeM.

Yupaxuenus

(Yerno.) HafiTu moaynis gucha:
1) 23; 2) 4,7; 3) %; 1) -47; 5) -2,1; 6) —_g-.

Pemute ypaBHenue (150—153).

1) |x|=2,5; 2) |x|=1,5;
3) |x-1]=2; 4) |x+3|=3.
1) |x+4|=0; 2) |x-2|=0;
3) |2x-3|=0; 4) |3—4x|=0.
1) [8x-5|=5; 2) |4x+3|=2;
2 1_1. 3,41
et |§x+f_i_3’ 4 ~4x 2' 1
1) |-x|=3,4; 2) |-x|=2,1; 3) |5- x|=5;
4) |8- x|=8; 5) |4-5x|=5; 6) [3-4x|=3.

W306pasuThs HA UMCAOROH OCH MHOMKECTBO pelleHMil Hepa-
BEHCTBA:

1) |x|<5; 2) | x| <4;

3) |x|>3; 4) |x|>2.

3anucarh HepaBeHCTBO ¢ MOAYJIEM B BHJE ABOMWHOTO Hepa-
BeHCTBAa:

1) | x| <3; 2) |x|<2.

JBoliHOe HepaBeHCTBO 3alHCATh B BHJAE OJHOTO HepaBeHCTBa C
MOAYJeM:
1) -3,1<x<3,1; 2) -0,3<x<0,3.

Pemuts HepaseHcTBo (157—160),

1) [1+x]|<0,3; 2) |12+ x|<0,2;
2, - 3
3) |3—xl€§, 4) 1 x|<4.
1) |3x-4|<5; 2) |2x+3|<3;
3) |2 -3x|<2; 4) |5-4x|<1.
1) |x+1|>1,3; 2) |x-2|>1,1;
3) |1~xl?%; 4) 53—x|>§.
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160

161

162

163

164

165

166

167

168

169

1) |[4x-3|=3; 2) |8x+2|>1;

3) |3x—2|>4; 4) [4-5x|>4.

HaiitTu BCe me/ible 3HAUEHHS X, IPH KOTOPHIX BHINOJHAETCH He-
paBeHCTBO:

1) [bx—-2|<8; 2) |5x+3|<T;

3) [5-3x| <1, 4) |3-4x|<3.
Pemiuths HepaBeHCTBO:

1) [2x-3|>5; 2) |8x-1|<4;

3) [1-3x|<1; 4) [3-2x|>3;

5) 0,3-1,3x|<2,8; 6) [1,2-0,8x>2,8.

PemuTe ABOiiHOE HEPABEHCTBO, 3AlMCAB €ro B BHJE CHCTEMbI
ABYX HepaBeHCTB:

1) 3<2x-9<1; 2) 3<3x+1<5;

3) 4<1-0,2x<1,2; 4) -3<2+1,6x<-2,5.

an KAKHX 3HAYEeHHAX X BBRINMOIMHAETCHA PABEHCTBO!:
1) |[x+3|=x+3; 2) |x-2|=2-x?

IIyers a < 0. BeigscHUTS, DONOKUTENBHO WM OTPUIATEILHO 3HA-
YeHHe BEIDAXKEeHUHA:
1) a—|al; 2) |-al-a;

3) a?|al; 4) ai"'

BBISICHUTE, OJOMUTEILHO WM OTPUIATENHHO WHCIO @, eCIIH!
1) a®lal<0; 2) alal®>>0;

3
3) £_>0; 4) lal Lo,
la| a
IokasaTs, 4TO:
1) |a-b|=|a|:|b| npn mobex a u b;

2) |a"|=|a|" npu mobom a u A060M HATYDATILHOM 1}

3)

:% npu awobom a u mwbom b =0;

“
b

4) |a"|=a” npum mobom a, ecim n — HeTHOe HATYpaJbHOE
THCIIO;

5) la”"|=-a", ecnu a <0 u n — HeYeTHOE HATYPAJbHOE YHCIIO.

Hoxasatb, YTO YHCIO |a —b1 PaBHO PACCTOAHHUIO MEMKJAY TOUKA-
MHA a B b 4ucI0BON OCH.
IlokasaTs, 9TO

llal -1b]l <|a +b] <|a|+|b]

Ans mobbIX yucesn a 1 b,
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Y npaxHeHHs
- kK raase I

PemrnTh ypaBHeHHe (170—171).

170 1) x(2x+5)=0; 2) x(3x—-4)=0;
3) (x-5)(3x+1)=0; 4) (x+4)(2x-1)=0.
gas 1) 2x+3_o; g) 1=2x _,
3x-1 2x+5
3) (21+1)(x+2)=0; 4) (x-3X2x+4) o
x-3 x+1

172 Ha uncioBO# OCH TOYKA a JeXKUT Jeree ToukH b. [lonoxuTrensHo
HIH OTPHLATENBHO YHCIIO:
1) b-a; 2) 2+b—a; 3) a-b; 4) a-3-b7

173 [oxasark, 4TO:

1) 9x%+ 1> 6x npn mwobom x;

1 1
—_—— .
2) X+ HpHI)D,

3) X45<-2% npu x<0;
2 2x
@x-1@x+1) 1
x-3 3-x

4) npu x> 3.
174 [HoxasaTb, 4TO:
1) ecnru 3b-a<a-b, 1o a>2b;

2) eciim 2b+a >2a-b, 10 a<3b;

2b a_a b
3) ecit ——-=>—=+—-,TOA<b;
) 3 6 3 6 ’

4) ecim 1,246 -0,37a < 2,63a - 1,76b, Toa > b.

175 [IokasaTb, 4TO:
1) ecm x<1,2 1 y<5,T0 x+y<6,2;
2) ecnu x>% HYy>2,T0 xy:-%.

176 [oxasaTs, uTO ecau x> -3 U y> 1, To:

1 2 5. 2 1 1.
1) g ¥ ta¥>—5i 2) 7x+3y> 13
3) 2,7x+1,1y>-T; 4) 1,1x+2,7y>-0,7.

177 TIlycte a > b > 0. lokasaTb, 4TO:
1) a®>b%; 2) a®>ab? 3) a'>a?b?; 4) a?b?>b.
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178

179

180

181

PeuiuTh HepaBeHCTBO:

1) x+9>8—-4x;

2) 3(y+4)=24—-(1-3y);

3) 5(0,2+y)-1,8>4,3+5y;
4) 3(x-5)+9>15.

Pemurs cucTeMy HepaBeHCTB:
1) (0,5(x+3)-0,8<0,4(x+2)-0,3,
0,7(2-x)+1,3<0,6(1-x)+2,2;

2) [1,6(x-2)-2,1<1,3(x-1)+2,5,
1,3(x+3)+1,7>1,6(x+2)+1,8.
%
MHuoKecTBO uHMcea X, H3o0pa)KeHHOe HA PHCYHKe 25, 3anucaTth
B BHJE [BOMHOr0 HepaBeHCTBA M HEPABEHCTBA, COAEPIKAILero
3HAK MOMYJIA.

Muo:xecTBO uHCEa X, Hsoﬁpamg!moe Ha pucyHKe 26, sanHcaTh
B BHAE HEPAaBEHCTBA, COAEDIKALIEr0 3HAK MOAYJIA.

Puc. 25

Puc. 26



182

183

184

185

186

187

Pemurs ypaBHeHue:
1) |[x-1|=3,4; 2) [1-x|=2,4;
3) |1-2x|=5; 4) |3.x—2|=1.

Pemurs HepaBeHCTBO:
D |x-1]<34 2)[x-1|>34 3)|x-1|<3.4
4) 2x+1]|>8; 5) |bx+1|<38; 6) |4x-0,8]|> 2.

HOH.&S&T!:, 4YTO IPH BCEX 3HAYEHHMAX X BEDHO HePaABEHCTEO

%x(2x-4)> (x=2)x.

PemuTs HepaBeHCTBO:
1) 12-5x>0; 2) 3x-T<4(x+2); 3) §+%<2.

PemuTe cucTEMy HEpaBeHCTB:
1) [3x-13>0, 2) [4x-13>3x-10, 3) [5x+3<3x-17,
25—-4x>0; 11-4x<12-3x; 1-2x>x+4.

IIyers a < 2b. Ilokasarts, 4To:
1) da-2b<a +4b; 2) 83a-2b<a+2b;
3) a+2b>3a-20b; 4) a+b>4a-5b.

Opza cropoHa TpeyroabHuka Oosasiue 4 ¢cM, Bropasa B 1,5 paza
Gonrme meproit, TperkA B 1,5 pasa Goaniie Bropoii. IlokasaTs,
4TO HepUMeTp TpeyroilbHUKa Gosblue 19 cm.

YKa3aTh 3HA4YeHHA X (eclIH OHHU CYIIECTBYIOT), IPH KOTODPBIX
sHadYeHHA GYHKOHH y=-x+1u y=x+ 2 ofHOBpemMeHHO: 1) mo-
JMOXHUTENBHBI; 2) oTpunareabubl; 3) Gonsme 1; 4) Gonsmre 2.
OTBeT OPOMJIIOCTPHPOBATH € HOMOMILI TrpadHMKOB AaHHBIX
dyHKIHI, TOCTPOSHHEIX HA OAHON KOOPAMHATHOHW IIOCKOCTH.

PemuTth cHCTeMY HepaBeHCTB:
1) [0,4(x+3)-1,720,3(x-5)+0,7x,
0,4(x-1)+0,52x20,3(x+5)-0,9;

3+4x

»

2) x+4€2r—3 3) Tﬂx_sg

7 5 2 5

sx;sé“f": 5—;+5(4—x)>2(4—x)+13‘

7T _2
dxr+ Ll x—
4) [0,4x <=x-12,

2x+9>5_r-3‘
T 4
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188

189

190

191

192

193

194

195

196

CyMMa 4eTHOro 4Ymucja ¢ YTPOEHHEIM IOCHeAVIONUM YeTHBIM
yucaoM Gonbmre 134, a cyMMa 3TOro ke 4eTHOIO 9HCIA ¢ YABOEH-
HBIM MPeABIAVIIUM 4YeTHbIM umcaom menbme 104. Haiitu sto
YHCIIO0.

CyMMa HeYeTHOro 4YHCIa ¢ YABOEHHBIM NOCJeAYIOIIUM HedeT-
HbIM 4HcJ0M MeHbIOe 151, a cyMMa aTOT0 sKe He4eTHOT0 YHceJa ¢
VTPOEHHBIM IPEeAbIAYIHUM HedeTHRIM YHcsoM bosbine 174. Haii-
TH 9TO YMCJIO.

Bpuraga pabouux 3a 5 mgHei maroropuia mesbme 300 merasnei,
a 3a 10 gueit — Oonbmie 500 peraneii. CKONBKO JAeTaneil B IeHb
HM3TOTOBMJ KaKAblil paGoumii, ecny B Gpuraje 8 4dejioBex u Ipo-
HMB3BOJMTEILHOCT TPYAa pabouux oauHaxosa?

3a 8 peiicoB aBTobyc nepeBes Goubiie 185 maccaskupos, a 3a
15 peiicop — menbme 370 maccaxupoB. CKOJIBKO MeCT B aBTO-
fyce, ecain B KaJAOM peiice aBToOyc mepeBO3HJI POBHO CTOJBKO
MaccaKMpoB, CKOJNLKO MecT B aBTobOyce?

HoxasaTb, 4TO:

1) 2b-a<8a—-2b Toraga ¥ TONLKO TOrAA, Korja a > b;

2) a+2b>4a—b Torga u ToNLKO TOTAA, KOTJa @ < b;

3) a-2b>3a+2b Torma u TOJBKO TOrjAa, Korga a +2b <0;
4) b-2a<4a + 3b Torga u TonpKo ToTAa, Korga 3a +b > 0.

CKOpoCTh TeYeHHA pPeKH paBHa ¢ Kuiaomerpam B 4ac. C Kakoi
MOCTOAHHON CKOPOCTBIO OTHOCHUTENLHO BOAKI AOJKEH JBHUTATHCH
KaTep, 4To0bl NYTh MEXKJAY IPHCTAHAMHU OH [POILIEJ] BHHU3 IO Te-
YeHHIO PeKH 1no KpaiiHeil mepe B 3 pasa GbicTpee, YyeM TOT Ke
NyTh BBEPX IO TEUYEHWI0 peKu?

B pactBOop ofbemom 5 a1, comep:xkamnuii 30% KHCI0TBEI, HAYATHA
BIMBATh pacTBop, cogep:xamuii 70% kucaorel. CKOIBKO HYXHO
BJINUTH BTOPOTO PACTBOPA B MEPBHIA, 4TOOBI UX CMECh COJEpKaia
He meHee 60% KucHOTHI?

Hoxasatk, uro ecan | x —a|=|x - b|, rme a <b, To x — cepeguna
orpeska [a; b], T. e.

a+ b
X = .
2
Pemute ypaBHeHHe:
D |x-1]|=[x-2]; 2) |x-5|=|x-8|;
3) |x+1|=|x-2]; 4) |x+3|=|x-5];

5) [x+3|=|x+7|;  6) |x+6|=|x+10|.



IIpubausxeHHbIC
: BBIYMCJIEHUSA

[Ipudan:xeHHble 3HAYCHH S BEJIHYHH.
[HorpemHocTs NpHOIAHIKEHNS

..... e

3amaua 1

TIpu pellleHUM NPAKTHYECKUX 34444 YACTO MPHXOJHUT-
¢ MMeTh AeNIO ¢ RPUCAUNCEHHbLMU 3HAYEHUAMU pa3-
AuuHbLX geauyun. IIpubanikeHnsle 3HaUCHNS 0DBIYHO
NONYy4YalTCA NpH mojgcydere GOJBIIOr0 KOJHUECTBA
NpeAMEeTOB, HANPUMEDP HHCJa AePeBLEB B Jecy; IpH
U3MEePEHHAX PASJMUHBIX BEJHMYHUH C NOMOIbI0 IPHOO-
POB, HATIpHMEpP AJHHbI, MACCHI, TEMIEPATYpPHI; OpPH
OKDYTJIEHHU YUCeJ; NPH BLIYHCJIEHHSX HA MHKPO-
KaJbKYyJATOpE ¥ T. 1.

PaccMOTpUM HECKOJIBKO IPUMEPORB:

1) B xnacce 36 yueHMKOB;

2) B pabouem mocenke 10 000 ;xureneii;

3) Xene3HONOPOKHEIH pesbc UMeeT AIWHY 25 M;

4) pabounit nonyuns B xacce 1205 p.;

5) B camosere fAk-42 mmeerca 120 macca’XHpPCKHX
MECT;

6) paccroanue mexkay Mockpoit u Caukt-Ilerep6yp-
rom 650 xwm;

7) B kunorpamme niuenuisl cogep:xurca 30 000 sepen;
8) paccrosiane ot 3emuu g0 Connma 1,5-10% km.

B npumepax 1, 4, 5 3HaueHus BeJMYHMH TOYHEIE, a B
OCTAJBHBEIX — NPHOIMIKeHHBIe.

OauH U3 MKOJBHUKOB HA BOIPOC O TOM, CKOJIBKO yda-
WAXCHA YYUTCA B LIKOJE, OTBETHJ: «IpPUOIH3UTENb-
Ho 1000», a Apyroit Ha TOT e BOIPOC OTBETHUI: «IIPH-
6ausuTensHO 950». Yeit oTBeT TOUHee, eCJH B IIKOJE
yuntea 986 yuammuxes?
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» Tlepsoiifi mKoJABHUK ommbca Ha 14, a BTOpoil — Ha

36. CnepoBaTenbHo, 6oJiee TOUHBIM GBI OTBET IEPBOTO
yuamerocd. <

3aMeTuM, YTO PA3HOCTh MEMXAY TOUYHBIM M NPHOIH-
JKeHHBIM 3HAYEHHAMH YHCJIA YHalllUXCH B IEPBOM CJIy-
qae OTpHIATEJIbHA:

986 — 1000 = —14,
a BO BTOPOM CJiy¥ae MOJOKUTEeIbHA:
986 — 950 = 36.

IIpakTuyecku BajKHO 3HATH OTKJOHEHHE NpUOIHIKEeH-
HOT0 3HAYEHHA OT TOYHOrO B TY WJIH JPYIYIO CTOPOHY,
T. €. MOAYJbL (A0COMOTHYIO BeIHUYNHY) PASHOCTH MeK-
Oy TOYHBEIM 3HAYEHHEeM U NPHOJHMKEeHHBIM.

Moaynb pasHOCTH MeXKAY TOYHBIM 3HAYEHHUEM BeJIMYH-
HBI # ee TpUOIHIKEeHHBIM 3HAYEHUEM HasbliBaeTca adco-
JUOMHOU NOZPewHOCINbI0 NPUCIUNCEHUA.

Takum obpasom, ecam a — NpuUbJIMIKEHHOE 3HAYEHHE
BeJHYHHBI, TOYHOE 3HAYEHUE KOTOPOH PaBHO X, TO
abconoTHAA TTOTPENIHOCTE NPUOAMIKeHHA paBHA

|x—al.

ABCONTHYIO NMOTPeIlHOCTh NPUOJIMIKEeHHA 4acTo Ha-
3BIBAIOT MPOCTO MOTPENIHOCTLIO.
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3amaua 2 IIpu1 HAXOKAEHUM CYMMBbI YIIIOB TPEYTOJbHHKA C IO-

MOIIBI0 TPAHCOOPTHPAa IOJY4YHIH pe3yabrar 182°.
Kakora abconmmoTHas DOrpPenIHOCTh 3TOr0 NTPUGIH-
sKerua?

TD‘IHOB dHadeHHWe CyMMbI YIJVIOB TpeyroJbHHKAa paB-
o0 180°, nmpubinxenHoe 3HaueHHe paBHO 182°.
IToaToMy abcoIlOTHAA IMOTPEIHOCT: paBHA 2°, TAK Kak
|180 - 182| =|-2|=2.

3amaua 3 HaiiTu morpemrHoCTh: HPUOIHIKeHHSA YHcla i:;- necd-
THuHOH Apobeio 0,43.
§_0,43H§_£ _| 800-301 :‘_L‘ZL,
7 7 100 700 700 700
YrupaxHeHHA

197

198

199

200

201

BrickasaTe NpeAloyioyKeHHe, KaKKe U3 IIPHUBEJeHHBIX B IIpUMe-
pax 4HceJ ABJAAKTCA TOYHBIMH 3HAYEHHAMH BeJHYHH, 4 KaAKHE
mpUOIHKeHHBIME:

1) B 3purennHOM 3ane 660 mecr;

2) TerpagnL MMeeT TONIMHY 3 MM;

3) 3a roa aBTOMOOMJIBHLIM 3aBojoM OwuIo BeINyuieHo 600 Thic.
aBTOMODMIEH.

ITpu u3MepeHHH MHUPHHLL 0DI0KKH KHUIH ¢ IIOMOIIbLIO THHEHKH
MONYy4YeH Pe3yabTAT B npoMe:xyTre oT 14,2 no 14,3 cm.

1) MoHO 11 HAZBATE TOYHOE 3HAUEHHE IMHPWHEBI KHUATH?

2) YKaz3aTek HeCKONbBKO NPHOJMMKEHHBIX 3HAYeHWH MHUPHHEL
KHHTH.

. 4
Haiitu abconioTHYW MOTPEITHOCTh, TPHUOAHIKeHUS uHcla H

YHCJIOM:
6 . 1, .
D 25 303 4) 0,44,

HaiiTi morpemmrHOCTs DPHUOIHIKEHNA:
1) yucaa 0,1975 yucaom 0,198;
2) gucna —3,254 uncaom —3,25;

8 1
3) uHcnma — — YHCIOM — =
) 17 2
4) gucaa 2—72- gucaoM 3,14.

IIyers a — npubanskeEHoe 3HaveHHe unceaa x. HaliTu morper-
HOCTE NpUOJNNMKEeHUA, eclin:

1) x=5,346, a =5,3; 2) x=4,82, a =4,9;

3) x=15,9, a=16; 4) x=25,08, a=25.
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202

203

204

205

206

H3BecTHO, YTO CyMMAa BHYTPEHHHMX YIJIOB YeThIPeXYTOJIbHMKA
papEa 360°. IIpy HaXOK/AEHNH CyMMbl BHYTPEHHHX YIJIOB YeThI-
PeXyroJIbHUKA C IMOMOIIBI0 TPAHCIOPTHPA MOJYYHMIH Pe3yJbTaT
363°. YeMy paBHA MOrpelIHOCTL OIPUOJMKeHNA?

C nomoursio rpad¥KoOB OPAMEX y¥=7x +9 u y =1 nonyuunu, uro
3TH NpAMBIe mepeceKamwTed B ToukKe ¢ abcmwuccoii, paBHOW —1.
Yemy paBHA HOTPEUIHOCTEL 3TOr0 NMPHOAMMKEHUA?

Bepuo an, uro gecaTuyHas gpobs 0,33 aBagercsa npubauiKeH-

HBIM 3HAYEHHEM uHcJa 3¢ abcor0THOM MOrpPelIHOCTREI0, MEeHb-
meit 0,01?

IIpubaurkenHoe sHadeHHe YHcaa X paBHo 2,4, abcomoTHAA IO-
rpemuocTh MeHbIme 0,1. HaiitTy npoMe:KyTokK, B KOTOPOM 3a-
KJII0YeHO TOYHOe 3HAYEeHHEe X.

IIyers 7,43 — npubauikeHHOe 3HAYeHUe YHCIA X, 4 abcontoTHAA
norpemHocTs Npudanxerus Meusire 0,01. B KakoM NpoMexyT-
Ke 3aKJI4YeHO TOYHOe 3HaYeHue 4ducia x?

Ouenra
MOTPeIHOCTH

Bk - Yeseall~cooc(jonceacoaoo(|coo0ajesanoloaoco(senne(|oceoojeaoen|nnec|oce

Bo MHOruMx ciay4afx TOYHOe 3HAYEHHE BeIHYMUHBLI He-
H3BECTHO, ¥ Torja abCoNTHYIO HOTPeLIHOCTE PH6IHI-
MKEeHWA HaWTH Hesb3A. TeM He MeHee HacTO yjaaeTcs
JIaTE OYeHKY abConmMmHOU NOZpeuwHocmu, eciu U3Be-
CTHBI MPUOJIHKEHUA ¢ M3OBITKOM H C HEZOCTATKOM.

3apxaua 1 B KOMHATHOM TepMOMeTpe BepXHWH KOHel cToJbuka

SKHAKOCTH HaxoAuTca Mexxay orMeTramu 21 m 22 °C.
B xauecrBe nmpHOIMKEHHOr0 3HAYEHHS TEMIIEPATYPHI
B3AnH BenwuyuHy 21,5 °C. Ouenurs abconmwTHYIO MO-
rPEeNIHOCTh NPUOJIMIKEHHA YKA3AHHOIO M3MEPEeHH .

P Tounoe 3HAYEeHHE TeMIepaTypLl { HEM3BECTHO, OIHAKO
MOKHO YTBEDaAaTh, uTo 21 <t < 22.
YT0661 MOJYYHTH ONEHKY PA3HOCTH MEKAY TOYHBIM
3HAYEHHWEM TEMIIePATYDHl U NPHOJIMIKEHHBIM, T. €.
pasHocTH f — 21,5, BRIUTEM M3 KayJ0H YacTH 3TOro
ABOMHOTO HepaBeHcTBa umcio 21,5.
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Monyuum -0,5<t-21,5<0,5, 1.e. |[t-21,5/<0,5.
Taxum obpasom, abcoslOTHafA OOTPELUIHOCTb He O0JIb-

e 0,5.

B sTOoM cinyuae ropopAT TakiKe, UTO TeMIlepaTypa H3-

MepeHa ¢ TOYHOCTHIO 70 0,5, ¥ 3a0HCHIBAIOT:
t=21,5+£0,5.

Boobme, eciin @ — npubimnzxkeHHOe 3HAUEHHE YHCJIA X
u|x—al<h, To TOBODAT, YTO YUCAO X PABHO YUCAY a
¢ moynocmeio do h, 1 NHUIIyT:

x=ath. 1)

ITpu srom h HasmiBaoT 2panuyeil abcoalOmHOL no-
2pewHocmu.

HamomMEUM, YTO HepaBeHCTRO |x - a|< h osmawaer To
JKE CAMOe, UTO U JBOHHOEe HePABEHCTRO

a-h<x<a+h. (2)

Hanpumep, sanmcs x=2,431+0,01 osHauaer, UTO
3HaveHne x paBHo 2,43 c¢ rouHOCTHIO Ao 0,01, T. e.
243-0,01<x<243+0,01, wumm 242<x<244.
Yucna 2,42 u 2,44 ABasAwTCA NPUOJTHKEHHBIMHM 3HA-
YeHMSAMH 4YHCJa X ¢ HEJOCTATKOM H ¢ H30BITKOM.
IIpakTudecku IpU U3IMEpPeHHWH, PACCMOTPEHHOM B 3a-
ngave 1, B KauecTBe npubIMIKEeHHOro 3HaYeHUsA GepyT
21 uau 22 °C. B srom cnyuae abconiorHas norperi-
HOCTH KayKAOro M3 3THX NPUONMIKeHHH He NMpeBoCXo-
zut 1 °C. [Toaromy ofbI4HO CUHTAIOT, YTO H3MEPEHHE
TEMIEpPATYPEl € MOMOIILI TEPMOMETPA, HA KOTOPOM
JejeHus HaHeceHbl yeped 1 °C, mpoBOgHTCH ¢ TOY-
mocThIO o 1 °C,

AHANOTUYHO U AJiA APYIHX U3MepPHUTeJIbHbIX NPUOOPOB
moyrnocms usmepeHus OOBIMHO ycTaHaBJIHBaeTcd MO
HaUMeHbIeMy AeneHuio npubopa. Hanpumep, MAKPO-
METPOM H3MEPHAIT AJIHHY ¢ TouHocThio g0 0,01 mmMm;
MEeAUIHHCKUM TepMOMETPOM H3MepHIOT TeMIlepary-
py ¢ ToyHocThio Ao 0,1 °C; OYAMIBHHUK MOKAa3LIBAET
BpeM#A ¢ TOYHOCTBIO A0 1 MHH; HaApydYHble 9Yachl C ce-
KYHIHOHW CTDEJIKOH ITOKASKIBAIOT BPEMA € TOUYHOCTBIO
mo 1ec.

TaxkuM 06pasomM, IIOTPEUIHOCTh U3MEPEHNS 3aBUCHT OT
TOro, KaKMM NpubopoM BejeTcsd aTo M3MepeHue. Yem
MEeHbIlle IOrPEelIHOCTh UPHOJIH;KeHHA, TeM TOouYHee
U3MepUTeJIbHbIH Tpubop.

IIpubaniKeHHBIMHM 3HAYEHUAMM YacTO [0JIB3VIOTCH
Mpy 3aMeHe OOBIKHOBEHHBIX Apobed NECATHUUHBIMH.
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3amava 2 HokazaTk, uTo unucygo 0,43 apagercd npuOJIHKEeHHBIM

207

208

209

210

211

212

213

3HauYeHUueM Apobu 13 ¢ TouHocTeo go 0,01.

Tpebyercsa goKasaTh, 4TO ;—g- -0,43|<0,01.

BeruucnauM pasHocTh
13 13 43 _130-129 _ 1

30 %3730 100" 300 300"
13 1
C 18 _ S
JieJOBATEIbHO, |30 0,43] 200
1 13
L UM < .
Tak Kak 300 <0,01, To 20 0,43| 0,01
YrnpakHeHHA
Yro ozHauaeT 3anuch:
1 1
1) x=3,9+%0,2; =0,410,15; =af—;
) x=3,9+0 2) x=0,4+0,15 3)x310
2) x=0,73+0,01; 5) x=-135+1; 6) x=-2%i1_‘0?
3amucaTk B BUJIE ABONHOIO HEPABEHCTBA:
1) x=11+£0,5; 2) m=142+%1; 3) 1=3,7+0,1;
4) v =900+ 5; 5) x=adth; 6) y=m<=tn.
H3BecTHO, YTO:
1) x=4+0,1; 2) x=2,7+0,1;
3) x=-0,6+0,12; 4) x=-5,910,2,

Haiitu npubaunKeHHbIe 3HAYEHHMA YMUCIA X ¢ HEJOCTATKOM H €
H30LITKOM.

Iyecre x=5,8+0,2. Moser n¥ TOYHOE 3HAYEHHME OKA3aThCH
PABHBIM:

1) 5,9; 2) 6,001; 3) 6; 4) 5,817
Ilyers x=8,7 £ 0,4. MoskeT g uyucio X 6bITH pABHBIM!
1) 8,222; 2) 8,4; 3) 9; 4) 9,57

Ykasate npubinuikKeHHoe 3HAUEHMEe YHCJA X, PABHOE CPeIHEMY
apu(pmMmeTHyecKoMy NpHONAMIKeHHH ¢ HEAOCTATKOM M ¢ H30BIT-
KOM:

1) 20 < x<22; 2) 5 x<6; 3) 4,5<x<4,8;
4) 3,7 <x<4,1; 9) 2,81 <x<2,83; 6) 0,55<x<0,6.

JlokasaTb, 4TO:

1) 2,7 ecrs npubauskeHHoe sHadeHue 4ucia 2,7356 ¢ To4HO-
creio go 0,5;

11

2) uueno 0,27 apnsercsa npubIMIKEHHBIM 3HAYEHHEM Apobu 10

¢ TounocTteio go 0,01.
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214

215

216

217

218

219

fBnsgerca nu uuciao 4 nNpubaMKeHHBIM 3HAYeHWeM apobu 4,3
¢ ToudocTei0 go 0,52 mo 0,17

CorsacHO ONTHYECKHM M PaJHOJOKALMOHHEIM M3MEDEHHAM JHa-
metrp Mepkypusa pasen (4880 + 2) kM, a paguyc BeHepnbl paBen
(6050 £+ 5) xM. 3anucaTs pesyJbTAT H3MEPEHUA B BHJE ABOMHOIO
HEDABEHCTEA.

Jlna usMepeHHMsA AMAMETpa OHIMHAPA pabouuil Nnoab3yeTcd Ka-
aubpomMeTrpoM, B KOTOPOM HMEKTCH OTBEPCTHA AHAMETPOM
10,00; 10,04; 10,08 MM u 7. a. xo 10,56 mm. Kakosa npu aToMm
TOYHOCTE M3MepeHuA?

B orpene rexmuueckoro xonrtposs (OTK) saBoja mamepserca
auaMeTp BaJia ¢ ToyHOCThIO mo 0,1 mm. I[lo Tabnume monmyckos
auameTrp d BaJjia JoJkeH ObITh B mpomexkyTKe 167,8 <d <168,2.
3abpaxyer sm OTK pan, ecniu B pe3yiabpTaTe H3MEepeHHUS ero Jua-
meTp paBen 168,1 mm?

Bricora cobopa ITerponaBiosckoit kpenocty B CarakTt-Iletepbyp-
re 122 m. 9KCKypCOBOJ CKA3aJl TYpHCTAM, UTO BEIcOoTa cobopa
npubdankenso pasHa 120 m. KakoBa NOrpelHocTs TAKOro IpHu-
bmxenua?

IIpx B3BEMIMBAHMM Tena HA BTODPYI0 UYAIIKY BECOB TOJOMHJN
4 rUpu, Macchl KOTOPHIX COOTBeTcTBeHHO paBHel 100 r, 2 r,
100 mr, 10 Mr, mocie 4ero Bechl ypaBHOBeCHJIMCh. JeMy paBHa
macca Tena (B Mr)? OmeEUTh TOYHOCTE U3MEDEHH.

. Oxrpyraenue
yueen

OkpyzieHue 4uces HUCIOJL3YeTCA NPH AeHCTBHAX ¢
npubINIKeEHBIMH S8HAYEHHAMH PABJMYHBIX BeJHYHH
BO MHOI'MX NpPaKTHYECKHX 3ajadax MaTeMaTHKH, (hH-
3UMKH, TEXHHAKH.

Hanpumep, yckopenue cBoBOAHOrO NMajeHHs Ha yPOB-
He MopA U mumpoTe 45° paBHO 9,80665 M/c®. O6bIuHO
9TO YHMCIIO OKPYIAAT Ko gecarbix: 9,8. Ilpu sTom nu-
myT: £ = 9,8 (uuraerca «¢ npubanKeHno pasHo 9,8»).

3amuchk X ~ @ 0O3HayaeT, YTO YHMCIO @ SABIfAETCH IpH-
OaHMKeHHBIM 3HAYEHHEM YHCJIa X.
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3anaua 1

OTteer

Ilnomanes 3eMenbHOrO Y4YacTKa NPAMOYrojibHOH ¢op-
MEI paBHa 25 M2, ero gauna passa 8 M. HaiiTe mupu-
HY Y4YacTKa.

Ilyers mmmpuHa yuacTka paBHa [ MeTpoOB, TOTAa

1=25:8=3,125.
3,125 m.

ITonyyeHHYI0 MIUPUHY YYACTKA Ha NPAKTHKE OKPYI-
nuan OBl JO JEecATHIX, T. e. moJjaranu Owl, 4To [ = 3,1.
PacemoTpuM IpaBHIIo OKPYIVIEHHA YMCeJ Ha CIefylo-
mem opuMepe. IlycTs Tpebyerca OKPYIIHTHE YHCIO
3,647 go corbix. Jlasa OKpYyriIeHHMA ¢ HEZOCTATKOM
orbpocumM mocneaHow UHdpPy 7, B pedyabTraTe MNOIY-
unm 3,64.

Jis okpyraeHus ¢ H30BITKOM OTOPOCHM IIOCJIENHIOI
nudpy 7, a npejnociefHION YBEeJUYMM Ha eJHUHUILY.
B peayarerate noayuum 3,65.

B nepsom cay4yae abconioTHAA MOTPEUIHOCTE OKPYIJle-
Hu#A pasHa |3,647 — 3,64|=0,007.

Bo msropom cayuae abBcosnoTHas NOrpeurHOCTh PABHA
3,647 - 3,65| = 0,003.

Bo BTOpOM cayuae NOrpPeIiHOCTE NPHUOIHKEeHHUA MEHb-
e, 4eM B nepsoM caydae. CiegoBarensHo, B pACCMAT-
PHBAaEeMOM NpPHMepPe HAWJIYYIIHM ABJIAETCA OKDYIJIe-
HHE ¢ U3DBITKOM.

Yrober abconoTHAA NMOrPEIIHOCTE NPUOIMIKEHHA NPH
OprFJIGHHH MOJIOKHTEeJIbHBIX YHCeN ﬁbI.‘ﬂ'a HAHUMEeHb-
1Ieil, MoJL3YITCA CIAENYIOUIUM NpAGULOM:

Ecau mepsas orbpackiBaemas nud)pa MeHbIle 5,
TO HYXHO OKPYTJATh ¢ HEJOCTATKOM, a ecAH aTa
mudpa Goasiie UaM paBHa 5, TO HYIKHO OKPYIJIATE C
H30BITKOM.

3apava 2

HamnpuMep, NMpH OKPYIJIEHHH 10 HECATHIX MOJy4aeM:
3,647=3,6, 2,658=2,T;
IPH OKPYTJIEHHMH JO COTHIX TOJyYaeM:
0,6532 = 0,65, 9,0374=9,04.

2 = -
B3aMeHUTb 4YUCJIO 7 ReCATHUHOH npobblo, paBHOil 2TO-

My umucay ¢ TouHocTsio ao 0,01.

3anuuieM pe3yJbTaT jAesieHHsa 2 Ha 7 B BHOe JecH-
THYHOM JApobM ¢ TpeMdA 3HaKaMH [OCJe IalATOM:

§=0,285... . Oxkpyraas 210 UMCIO [0 COTBIX, MMOJyda-

em 20,29,
7
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222

223

224

225

226

227

Jns pemrenusa aToit 3asaun ObLJIO HAWZAEHO 3HAYEHUE —?—

C TpeMs 3HAKAMM IIOCJIe 3alATOH, YTOOHI MOJYYHTH
3HadYeHue ¢ TouHocThiO A0 0,01. Ecam 6n1 norpebosa-

JIOCh HAWTH NpHOJIHIXEeHHOe 3HAYeHHEe YHCJa % c TO4-

HoceTeIO o 0,001, to Hano 6bLI0 661 HaliTH YeTHIpe Je-
CATHYHBIX 3HAKA.

YupaxHeHHA

OxpyrauTs YKUCIA NOCIEeOBATENLHO A0 THICAYHBIX, COTHIX, JECs-
THIX JHOoNei, efUHHI], JecATKOB, COTeH, ThicAd: 3285,05384;
6377,00753; 1234,5336.
Oxpyrauts gncna 15,75 u 317,25 o equun ¢ HeZOCTATKOM H ¢
naberrkom. HaiiTn abconmTHYI0 NOrpEelIHOCTh KaMXJAoro OKpYr-
JIeHUA.
MpencraBuTh B BHUAe jgecaTHUHON JpobM ¢ TOYHOCTHIO [0
0,1 umcao:

13 17 39 11 5 19
1) —; 2) —=; —; 4) —; =3 —.
) 8 ) 25 3) 129 ) 3 el 7 6) 11
IIpegcTaBHTE B BHAE AeCATHYHOH JApobM ¢ TouHocThio fo 0,01
THCTO:

8. 90 7. g9 5. 2 3, 1
D3 Do 35 9125 5225 6) 5.
IIpeacTaBuTe B BHAE AeCATHIHOM Apobu ¢ TourocThio mo 0,001
YHCIO:

2, I 3. S
)2 2) 555 3 2.5 4 T

1) Cpexmas ckoOpocTh ABHIKEHHA MOJIeKYJabl Bomopoga npu 0 °C
paBHa 1693 m/c. OaMH y4YeHUK OKDPYIJAMJI 3TO HYMCIO MO0
1690 m/c, a apyroit — go 1700 m/c. Haittu abGcomoTHYO mHO-
IPELIHOCTE KaM»J0ro OKpyrieHus. B KakoMm ciaydae norpeii-
HOCTh OpUOIHKEHUSA MeHbIme?

2) CkopocTe [BM)KEHHA TACCAKHPCKOTO TIIoe3fa paBHa
81,37 kmM/u. MamMHHCT OKDPYIJIHJI 3TO 4YMcjao mo 81 km/4,
a naccaxup — A0 82 km/4. HaiiTm abGcoawTHYH NOrpemHocThb
Ka)goro npubauKeHusa. ¥ KOro M3 HUX MOrPenIHOCTh npubin-
JKeHHSA 0Kasajach MeHblIe?

OneHs ABHXKeTCHA co ckKopocthio 13,8 m/c. BelpasuTb 3Ty CKO-
POCTE B KHJIOMETPAX B Yac M OKPYIVIMTh ¢ TOUHOCTHIO A0 1 KM/4.

Yucno nn = 3,141592654 ecTs oTHOLIEHUE AJHHBI OKPYKHOCTH K
ee nuameTpy. 1) OKpyrauTs 370 YHCJIO 0 MAUJIIHOHHBIX, THICAU-
HHIX, cOoTEIX. 2) C Kakoif TOYHOCTHI0 NMPOBENEHO OKpYIJeHHe,
eCJIM B 3aIHCH OCTABJIEHO 5 mudp mocse 3anaToi?

59



: OTHoCHTeXbHASN
. MOFPelHOCTh

erflmssrafesosafoesniofsannafronsafasvcsafasersafransafroccalocce-fen-

Jlnsa cpaBHEHUS TOYHOCTH HEKOTOPbIX NpuOIMKeHUH
OZHOM M TOi 2Ke BeJIMYMHBI MCTIOJIL3yeTcs abconroTHAS
norpeiHocTs. ECNU e CpaBHUBAKOTCA TOYHOCTH IIPH-
OaMMKeHHA Pas3IMYMHBIX BeJH4YHH, To abcomioTHOi mo-
IPeLIHOCTH HeA0CTATOYHO.

Hanpuwmep, paccroaune or Mocksbl go Cankr-Ilerep-
oypra pasuo (650 +1) km. [Inuea kapaHgauia paBHAa
(21,3+0,1) cm. AGconTHASA TOIPENIHOCTE B IIEPBOM
cayyae He Goabuie 1 KM, a BO BTopoM — He Oosbine
1 mm. O3HayaeT Ju 970, UTO AJMHA KAPAHIAIIA H3Me-
peHa TouHee, ueM paccrosHue or MockBer go CaHKT-
Iletepbypra?

IIpn usmepenun paccroauua or Mocksel go CaHKT-

Ierepbypra abconoTHASA MOTPEITHOCTEL HE IPEBLINIAET

1 km Ha 650 KM, 4TO cocraB/sier % 100% = 0,15%

H3MepAeMOH BeJNYHHbI.

IIpu M3MepeHUH ANMHELI KapaHgamia abcoaiOTHAA I0-

rpemHocTs He npessimiaer 0,1 cm #a 21,3 cm, uTo co-
0,1 =

craBiasier —— * 100% = 0,47% unsMepseMoii BeJIMYMHEIL.

»
Takum 00pasoM, pacCTOAHHE MeXKJy OPOJAMH H3Me-
pPeHO TOUHee, YeM AJUHA KapaHAAIIa.

Ilna oneHKM KadecTBa Mpubian:ceHUs BBOAUTCA OTHO-
CHTeJbHAA NOTPELIHOCT.

OmuocumenvHoll nozpewHocmbsi0 HA3LIBAIOT YaCTHOE
OT fejieHU# abCOJKOTHOW MOTrpPeImIHOCTH Ha MOAVIbL
NpUONHKEHHOr0 3HAYEHUA BeJINYMHBI.

3anaua

Hrak, ecnn a — npubauixkeHHoe 3HaYeHHEe 4HCIA X,

To abCONIOTHAA MOTPENIHOCTh paRHa | x —al, a oTHOCH-

|x - al
la|

MOrpenrHocTs 00BIYHO BeEIpAMAKT B IPOILEHTAX.

TeJIbHAaA IOTPeIlHOoCTh paBHa . OTHOCHTEJIBH}’]O

IIpubauxenHoe sHaYeHHMe MAacchl SeMJH PaBHO
(5,98 + 0,01) - 10%* kr. Macca TyIH OXOTHHUYBETO
pyxbsa paBHa (9+1) r. Kakoe usMepenne aBiAercs
6osiee TOYHBIM?
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OuneHUM OTHOCUTENBHYIO NOIPEeILIHOCTh KaXI0T0 n3Me-

peHuA:
.10
001100 . 100%~0,2%; 2) 1-100%=11%.
5,98-10% 9
Oteer Macca 3emyin M3MepeHa TOYHee.
Yupaxuenua

228

229

230

231

232

233

234

235

236

OKpPYriauTs 94uCao A0 €IVMHALN W HAWTH abCONIOTHYI U OTHOCH-
TeJLHYIO MOTPEIIHOCTE OKPYIJIeHHA:

1) 3,45; 2) 10,59; 3) 23,263; 4) 0,892.
HaiiTi OTHOCHUTENLHYIO MOTPEIIHOCTh MPUOIHIKEHUA?

1) umena % uyucaom 0,33; 2) umena % uyucaom 0,14.

Kaxoe namepenue Tounee:
1) a=(750£1) m wau b=(1,25+0,01) m;
2) p=(10,6+£0,1) ¢ uau g =(1,25+0,01) c?

OaHOBpEMEHHO pa3/iMYHBIMHA NpubopaMy M3MEePUIH TeMIepaTy-
Py mapa M NoJy4YHJH B mepsom chayuae { =(104+1) °C, Bo BTO-
pom t=(103,8+0,1) °C, B Tpernem t =(103,86 +0,01) °C. Oue-
HUTb OTHOCHTEJBHYK MOTrPElIHOCTE KAaXK/0ro M3MEpPeHM.

HBoe yyamuxcs, BBINOJHAA OPaKTHYECKYIO pabory Ha H3Me-
peHue AIWH OTPE3KOB, B peayiabrare noayumau (203 * 1) mm
# (120 £1) em. Kakoii 3 yuamuxces BbIIOJHKI paBoTy KadecT-
BeHHee? :

1) IIpuban:kenHoe 3HavYeHHe yucaa X paBHo a. OTHocHTeNbHAdA
[OrperrHoCcTh 3T0r0 npubamxenus passa 0,01, t. e. 1% . Haiitu
abCoJIIOTHYIO MOTPEIIHOCTR, ecnu a = 2,71,

2) TlpubmumxenHoe 3Hauenwue yucja X papuo b. OrHOCHTENBHAA
[OrpeIIHoCcTh aToro npubamxkenus passa 0,001, T.e. 0,1%.
Haiiry abconoTHyO norpeursocts, ecau b =0,398.

Macca Conmma (2+0,1)-10% r. Macca fgeTckoro msAYa
(2,5+0,1)-10? r. Kakoe uamepenwue Gosee TouHOoe?

Brinonaas nabopaTopHy paboTy M0 (PHU3MKe, CBA3SAHHYIO
¢ ompejesieHHEM YAEJbHOH TENIOeMKOCTH AJIOMHHHA, YICHHK
nonyuua 922 Jlxk/kr °C. KakoBa oTHOCHTeNbHAS MOTPEIIHOCTH
NpUOJHMIKEeHHA, eCJM 38 TOYHOE UPHMHATH TAOJIHUHOe 3HAYEHHE
yaeJabHOH TemnoeMKocTH, pasHoe 920 Ik /kr °C?

IMpubnunskersoe 3padeHne Maccsl OCTAHKMHCKOH TeJeBU3MOH-
poit 6amau (5,5+0,1)-107 kr. Macca Tpakropa K-T00 pasua
(1,1+0,1)- 10" kr. Kakoe n3mepenue GoJiee TouHOe?
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I[TparTiyeckue HpHeMLI
HPHOJIWREHHABIX BBIYHUCIEHNH

§m _____ prosRe e

1. CtrasgapTHelii BUJ 4YHCJIA.
B anrebpe npuEATHE ciaeayomiue 0603HAYEHUA:

0_ a_ 1 2_ 1 _ 1
10°=1, 10 T 10 107 = 106"
3.1 _ 1 T |
= 108  1000° 777 = 10"’

rge n — HATYPaJbLHOE YHCIO.

C nomombio aTHX 0003HAYeHHH MOXKHO OAHY H TV e
NOJOKHTEJBHYIO HNEeCATHUYHYI0 Apobk TNpeAcTaBHTH
no-pazHomy. Hanpumep,

0,0023 = 0,023 - 116 =0,023-107";
= R . 10-2-
0,0023 = 0,23 - 125 = 0,23 - 10%

| R S . 103
0,0023 = 2,3 7000 2,3 -107°.

Ecnu ¢ — HaTypasbHOE YHCIO WIHM MMOJIOMKHTEeIbHAA
KOHeYHAas JecATHYHASA ApPo0b, TO NMpeACTABJIEHHE 3TO-
ro 4Mcja B BHJE )
c=a- 10% (1)
rae 1 < a<10, B — nenoe uncio, HA3LIBAIOT 3AIIHCHIO
qucia ¢ B cmandapmuom gude. Ilpu aToM umcio k Ha-

3BIBAIOT

62

nopadkom 4ucia c.

Hanpumep, mopsjok uncia 324 = 3,24 - 10° pasen 2;
nopsgox umcaa 0,0073 = 7,3 - 107 pamen -3; mopsa-
gok umena 6,8 = 6,8 - 10° pasen 0. Ilpu pemenun
MHOTHX TEOpPeTHYeCKHX M MPAaKTHYeCKHMX 3ajgayd (oco-
GeHHO NpH OlleHKe, CDABHEHHH Pe3yJIbTATOB BHIMHCIE-
HUN ¥ W3MEepeHHH) BaXKHO 3HATH MOPANOK HCIONb-
3yeMbIX HHCeJ.

2. BepHEle U COMHHTEeAbHBIEe INHU@DPELL

PesyneTaTel BHIYHCIEHWH W u3aMepeHHH (KoTOophie
ABAAITCH NPUOIHKEHHEIMHA 3HAYEHUAMHU) 0OBIYHO 3a-
MHACLIBAIOT B BHJE AeCATHYHLIX Apobeii.



aua 1

Ilndpy xakoro-nuGo paspana B sanucH npubimnkeH-
HOro 3HAYeHHA HA3bIBAIOT 6epHoil, eciu rpaHuna abco-
JNIOTHOM MOTPELIHOCTH He NMPERBOCXOAUT eAUHHIIEl 3TO-
ro paspsga. B nporuBHOM caydyae nudpy HasbIBAKOT
COMHUMENbHOIL.

Ecan rpaEuna abcosiOTHON NOIpENIHOCTH He IIpeBOC-
XOJMUT IOJOBHHBI €AMHHIEI paspaja, CIeAYIOIIero 3a
paspajgoM paccMmarpuBaemoit uudpsi, To 2TY TUDPY
B 3anMcH OpHONHIKEHHOr0 3HAYCHUSA YHCIA HASLIBAIOT
cmpozo eeproit. Orcona cneapyer, uro ecnu nudpa
B 3alMCH 4YHCJa ABJIAETCA CTPOrO BEPHOil, TO OHa fAB-
JfeTcs U BepHOM.

Hanpumep, ecaun x = 4,056 £0,0005, To Bce mudpbi
B 3anucu npubnmxensoro sHavenns 4,056 6yayr crpo-
T'O BePHBIMH, TAK KaK I'PpaHUNAa aGCco/II0OTHOH nOrpernHo-
ctu (1. e. gncao 0,0005) He NpeBOCXOAUT MOJOBHHBL
eIHHHIL TOCJNefHero paspaga uucaa 4,056, . e, He
npesocxogut 0,001, Tax rar 0,0005<0,001, To Mo:kHO
3anucars, uro x = 4,056 £ 0,001, B aroil 3anucyu uuc-
a0 0,001 — rpasuna abcoNIOTHON MOTPEIIHOCTH, IPH
aroMm B npubnuixenHoMm z3HaueHuH 4,056 Bce nudps
BEPHEIe.

IIycrs x = 5,43 £0,02. HaiiTi BepHble U COMHHMTEJIb-
Hele UH(pE TpubianiKeHHOro 3Havenus 5,43.

Tak kak 0,02 > 0,01, rge 0,01 — eguHHIA TOCJegHe-
ro paspsaaa npubauikeHHoro sHaueHus 5,43, ro uud-
pa 3 comruTensHas. Ho yxe 0,02 < 0,1 u 0,02 < 1,
noaromy nudpel 4 1 5 BepHEIE. <

IIpubaurkenHsle 3HAYEHHS IPUHATO 3aIUCLIBATE Ta-
KMM o6pasoM, 4TOGLEI B X 3alACH Bce MHUMPHI ObIaK
BepHBLIMH. 3aMeTHM, 4TO chopmyauporanHoe B §13
MPaBUJI0 OKPYTJeHUs YHUCes AaeT 3amuCh NPUOJIUIKEeH-
HBIX 3HadYeHHH, Bce MUMPHI KOTOPHIX CTPOTO Bep-
Hbl€. 3alHCk BUJA X = @ Noclle NPMMeHeHHA NPABHJI
OKpPYIJIEHHA TOBOPHT O TOM, 4YTO B NpubAMKEHHOM
3HAUEHWH @ YHACJA X Bee nudphl CTPOro BepHEIe (a 3HA-
YyuT U [Npocro BepHbie)., Hanpumep, 3anuce x = 5,6
oszHauaer, uto x = 5,6 + 0,05; zanucs x = 5,60 ozHa-
yaer, 4uro x = 5,60+0,005; zanuce x = 560 osHa-
yaer, 4T0 x = 560+ 0,5. IIpubauKkeHHOE pPaBEeHCTBO
x = 560 (T. e. x = 560 £ 1) MoKHO 3amucaTh B BHIE
x =~ 5,60 - 10%, uTobbl MOJYEPKHYTH, YTO IOCTEAHAA
nudpa 0 B npubiuikeHHOM 3Ha4YeHUM BepHadA. EcJiu ke
x =560+ 10, To BepHBIMH ABJAKTCA TOJBKO LU(PPHI H
n 6, a mocnegHAs uudpa 0 comuurensuasn. [osTomy
B JAHHOM ciyuae npubamxenHoe sHayenue 560 zanu-
CHIBAIOT B CTAHJAAPTHOM BHJe Tak: X = 5,6 - 10%
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3. CroxeHHue U BbIUUTAHUE
npubIHMKEeHHBIX 3HAYEeHHH.

Teopema. 'paEune abcoIOTHEIX HOrpemIHOCTEH
CYMMEI ¥ DA3HOCTH IDHOINKEeHHBIX 3HAYEHMI DaBHEI
cyMMe rpaHuN, AGCOMIOTHBEIX MOTPEMIHOCTEH KaiAoro

U3 TpUOIHMKEeHUN .

3anaua 2

ITycrs
x=axh,y=bth,, (2)
rae by m h, — rpaHMIBl abCOMIOTHBIX NOrpelIHocTeit

uynucesa @ u b coorBercrBeHHo. 3amnucu (2) o3Hauaior,
UTO CHPABEIJIHBLI JIBOHHBIE HEPABEHCTBA:

—h,<x-a<h, -hy<y-b<h, (3)
CriajbiBasi 3T HEPABEHCTBA, NOJIyYaeM
—(h+h)<(x+y)—(a+b)< h +h,,

OTKYAA
x+y=(a+b)x(h +hy). (4)

3anucn (4) osmavaer, 4to h, + h, — rpasuma abco-
JIIOTHON TOrPeIiHOCTH CYMMbI NPHUOJIHIKEHHBIX 3HA-
YyeHUi.

JIisi OLeHKH Pa3HOCTH IPUGIMIMKEeHHBIX 3HAUEHHH BTO-
poe u3 HepaseHCTB (3) yMHOXHM Ha —1 ® CIOXKHUM
¢ MepBBIM W3 HEPaBeHCTB, T. €. CJI0XKHMM HepaBeHCTBA

~h,<x-a<h un -hy<b-y<h,.
B pesysnbprare mosjyuyMM HepaBeHCTBO
—(hy +hy) <(x-y)-(a-b) < (h, +h,),
OTKyZAa
x-y=(a-b)x(h +h,). (5)

Bamuck (5) osHauaer, 4ro h, + h, ABIAETCA TaKKe
rpaHuIei abcoMTHON MOrPeIIHOCTH W PASHOCTH IIPH-
GuinKeHHBIX 3HAYCHWI uucen a u b.

IIyers Bce nmudpsl B 3anucAX NPUONMIKEHHBIX 3Ha4e-
auit x =~ 25,3, y = 7,4 crporo BepHble. HaliTy x + y
M X — I ¢ TOYHOCTBIO JI0 BEPHBIX JAECATHYHLIX 3HAKOB.
ITo ycnosuw x = 25,3 £0,05, y = 7,4 +0,05. Ilo ¢op-
mysam (4) u (5) caoeHNnA U BLIMUTAHWA MPHOJIHIMKEH-
HBIX 3HAYEHHH MOJIy4Yaem

x+y=32"7+0,1 uw x-y=17,9+0,1.



Oreer

3amaua 3

OtBer

Bee nudpsl B NOJYYeHHBIX NPUOIHMKEHHBIX 3HAYEHH-
AX ABJAITCA BEPHBIMH, HO3TOMY MOMHO 3a0HCaAThb
TaK: x +y = 32,7, x — y = 17,9.

32,7; 17,9.

IIycte Bce nudphl OpPHONMKEHHBIX 3HAYEHUH
x= 25,3, y = 7,418 crporo Beprere. Halit x +y &
X — j C TOYHOCTHIO [0 BEePHEIX JEeCATHUHHIX 3HAKOR.
Ilo ycnoruio x = 25,3+0,05, y = 7,418 +0,0005. Ilo
tbopmynam (4) u (5) caoKeHNUA ¥ BEIYHTAHHA NPHAOIH-
JHEeHHLBIX SHE‘IQHHﬁ ]]D.TIY'-I&EM

x+y=32,718+0,0505, x-y=17,882+0,0505.

B nonyuyeHHBIX NPUOMMIKEHHEIX IHAUEHWAX CYMMEL
M PA3HOCTH JBA MOCIEIHHX NeCATHUYHEIX 3HAKa — CO-
MHHTeNnbHEIE HupEL. [locne okpyrieHus ¢ TOUHOCTHIO
JI0 BeDHBIX JECATHYHBIX 3HAKOB MMmeeMm x +y = 32,7,
x—y=17,9.

32,7; 17,9.

3aMeTHM, 4TO B 3ajade 3 npubInKeHHBIe 3HAYEHHA
CYMMEI H PA3HOCTH TaKHe jKe, KAK H B z3agaue 2,
XOTA TPHOJHIKEHHOEe 3HAYeHHE I B 3ajlaue 3 JaBalioch
¢ GoJspuIeil TOYHOCTEHIO.

TIpu HaXOXKAEHUU CYMMEI M PASHOCTH NMPHUOINIKEHHEIX
3HAYECHUN HOJB3YIOTCA CIeAYIOINUM npaBumaom 1:

IIpu crioxxeHHN U BBIYATAHHH NPUOJHKEeHHBIX 3HaYe-
HHUJM, B 3alIMCH KOTOPHIX BCe IU(IDHL BepHEIE, B CYMMe
H B Pas’HOCTH OCTABIAKT CTOJbKO HEeCATHUYHBIX 3HAa-
KOB, CKOJBKO HX HMeeT NpubiIuiKeHHOe 3HaUeHHe

C HAMMEHBIIMM YHCJIOM JeCATHYHBLIX 3HAKOB.

3amaua 4

Oreer

3 Amivos, 8 ki

3aMeTHM, YTO BO MHOIHX CJIYYAfAX IMOJIYUCHHEIE TAKHM
obpazoM JecATHYHBIE 3HAKM OYAYT HE TOJBEKO BepHEI-
MH, HO H CTPOTO BBthIMH.

Hatitn x + y, ecm x = 2,64 - 105, y = 7,37 - 10°.

YrobBl pPe3yALTAT CIOMKEHHUS INOJYYUTH B CTAaHAADT-
HOM BH/e, BEITIOJHHM Clefyiol[ue IpeobpasoBaHus:
108 _

x+y=2,64-10°+7,37-10°%= 2,64-10° + 7,37- o

= [2,64+7’1—:37) -10° = (2,64 + 0,737) - 106 =

=3,377 - 10° = 3,38 - 10°.
x+y=3,38-108
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4. YMHOXeHHEe H JeJeHHE
npubiuKeHHBIX 3HAYEeHHN.

IIpy yMHOKEHHN U JeJIeHUMH NpHUOJMKeHHBIX 3Hadye-
HUH NOJB3YIOTCH MOHSATHEM 3HAYALIeH mUQpEL.
JHavauumMu yugpamu Ha3bIBAWTCH BCe BepHEIe LUD-
Pbl B AeCATHYHON 3amHCH NPHUOAMIKEHHOTO 3HAYeHHA,
KpoMe HyJe#l, CTOAIUX Ilepef MNepBOi OTIAHUYHON OT
Hyaa nudpoi.

Hanpumep, npubausxenHsie sHavenua 0,00321; 120;
0,0760 umerorT 1mMo Tpu sHAUAIUX THAPBLI; &4 B YHUC-
jgax 36,23 u 206,30 Bce mudpel 3HAYAIHE.

Ecim nososkuTeNbHEBEIE LeJbie YHCJIA WJIH KOHEeYHEIe
mecaTHYHBIe Apobu ¢ 3anucaHbl B CTAaHAAPTHOM BH[JeE,
T. e. BBuge ¢ = a * 10%, rue 1 < a < 10, To Bce mudps
ypcyia @ OYAYT SHAUYAIHUMH.

Hanpumep, auciaa 8,03 - 107 u 2,70 - 10° umeror mo
Tpu 3Havamue nudpsl. C MOMOIbI0 NOHATHA OTHOCH-
TeJbHOM MOrPemHOCTH MO¥HO o60CHOBATH WD Aa B H-
N0 2, KOTOPEIM MOJB3YIOTCA B NpaKTH4YeCcKo# pabore:

Ilpn yMHOMXEeHNH W JeleHHH NPUOIMKeHHBIX 3HAUE-
HUH B IPOH3BeJeHHH M YACTHOM OCTABJAKIT CTOJBLKO
oudp (He cyuTas HyJeH, CTOALIHUX Tlepes NEepBOH OT-
JUYHON 0T HyJs HU@POIi), CKONBKO 3HAYAIIHX mUdp
HMeeT NpHUOINIKEHHOe 3HAYEHHE ¢ MEeHbIIHM YHCJIOM

sHavalux nudp.

3amaua 5

Orger

PyKOBOACTBYSICE 9THM [IPABHJIOM, B Pe3yJbTaTe YMHO-
JKEHHA UM JeJleHNA NpubiIHKeHHbIX 3HaYeHHH 101y
YaT BCe BepHLIEe NH(Pbl (BO3MOMHO, 38 HCKIKYEHU-
eM mocyegHeit).

IIpu BEINOJTHEHHHW YMHOMKEHWSA HIH JeJIeHUS ABYX
npubauKeHHH PasyMHO OKDYIJIHUTH NPUOJIHIKEHHOE
3HaueHHe ¢ G0JBIIMM uKucJoM 3Havamux Ludp, ocra-
BHE B HEM HA OJ|HY 3HAYAINYIO Hu(ppy Dojbine, yeM UX
uMeeTcs B IpUOIMKeHHOM 3HAaYeHHH ¢ MeHBIIHM YHC-
JIOM 3HAYaAIINX Iudp.

Haiitn xy, ecoim x = 0,69, y = 2,3857.

OKpyrJaME BTOPOH MHOMHUTENh A0 TPEX IHAYANIHX
nudp, noayvuum 2,3857 = 2,39. Haiimem mpousBeje-
HHE XY ¥ Pe3yJabTaT OKPYIJIMM A0 ABYX 3HAYallux
nugp: xy =~ 0,69 - 2,39 = 1,6491 = 1,6.

xy = 1,6.



3amaua 6 Haiimtu x : y, ecim x = 3,20+ 10°, a y = 6,17865 - 102,

OKpPYI/IUB AeJUTeNb 0 YeThipeX 3Haualux qadp, mo-
ayunm 6,17865 - 10% =~ 6,179 - 102, Haiigem uacTrOe
X ! Y ¥ Pe3yJLTAT OKPYTJMM A0 TpeX 3HAYaIuX mudp:
x:y=3,20-10°: (6,179 - 10%) =
=(3,20: 6,179) - (10° : 10%) = 0,51788 - 10° =

= 5,18 - 104
OTter x:y =518 10%
YnpaxaeHus
237 (Verwo) OnpefeMTh NMOPAZOK YHC/Aa, BHIPAMKAIOIIEI0 3HAYEHHE

238

239

240

241

Gu3MYEeCKOH KOHCTAHTHI:
1) macca nokos anexkTpona m, = 9,1093897 - 107" kr;
2) nocroauxas Asoragpo N, = 6,0221367 - 10* M—;I—b;
3) nocrosnnasa [lianka h = 6,6260755 - 10" IIx - c.
3anucaTh B CTAHAAPTHOM BHje M OIPEJeJNTh MOPANOK uncna k,
BEIpasKaoIero (PU3n4ecKyo KOHCTAHTY:
1) oTHOmIEHMe MACCHI MPOTOHA K MAacce 3JIeKTPOHA
m
’ -1836,152701;

mf

2) mocrosmnas Papages F = 96485,309 11

MOJIb

3) nocrosumasn Jlommuara n, = 2686763 - 10%! iﬂ;
M

4) wnaccuueckuil paguyc saexrpona r, = 281794092 - 107" m.

C momolLLUbIO 3anMcH BUga X = @ + h HaliTH BepHbIE U COMHHUTEIb-
HEle udpLl NpubIUKEeHHOro 3HAUYEHHUS d, €CJIH:

1) x=2,85*0,03; 2) x=6,07 £0,02;

3) x=2302,48 £ 0,01; 4) x = 29,35 £ 0,01;

5) x=172,6192 + 0,0005; 6) x = 501,363 + 0,0005;

7) x=4,3401 = 0,00005; 8) x= 12,8213 + 0,00005.
YcaoBue BUga X = a (B 3allACH @ Bce UM pHLI BepHbIe), 3alUCaTh
B BHAe x = a + h, ecau:

1) x = 3,8; 2) x = 2,7; 3) x = 5,90; 4) x = 4,3204;
5) xr=2700; 6)x=350; 7)x=5,3-10% 8)x=2,4-10%
B sanucu npuOJMKeHHBIX 3HAYEHHH uUHMCcesN X W Y Bee UuppPH

ABJAKTCA CTPOro BepHuIMH. HaliTh X + ¥ U X — J C TOYHOCTHIO
[0 BEPHBIX JECATUYHBIX 3HAKOB, €CJMU:

1) x = 2,8, y = 3,5; 2) x=17,9, y=3,4;
3) x = 56,31, y =~ 17,29; 4) x = 39,23, y = 26,47;
5) x= 17,25, y = 2,9; 6) x = 5,64, y =~ 3,8.
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242

244

245

C nomornpio npasuaa 1 HaiiTa nOpubiuKeHHBIE 3HAYEHUA X + Y

M X -y, ecuu:
1) x= 3,3, y= 2,28; 2) x=~5,29, y = 1,6;
3) x = 5,047, y = 3,1; 4) x = 8,8, y = 6,349.

C momomeio mpaBuja 2 HaiTH NpUOIHIKEHHBEIE 3HAYEHUA X * Y
U XY, echOu:

1) x=2,35, y=1,2; 2) x = 3,48, y = 1,3;
3) x = 1234, y = 5,1; 4) x = 2,7, y = 3021.
Haiitu opubiuKeHHbEIe 3HAYeHUA X + J H X — I, €CJIH:

1) x=3,2-10% y = 2,345 - 10%;
2) x = 7,407 - 10% y = 3,4 - 10%
3) x=2,0-10% y = 1,62 - 10%
4) x =~ 4,10 - 10%, y = 1,236 - 10%

5) x =10
6) x =12
Haiitu np:

7,y = 2,8;
1, y = 56,3.

uOnMKeHHBIE 3HAUeHHA X - ynx:ily, eciau:

1) x = 0,35, y = 25,01;

2) x = 0,021, y = 32,54;

3) x=1,6-10° y ~ 1,402 - 10%

4) x =~ 2,1-10% y = 1,325 - 10%

5) x=2,30-1072, y=1,123 - 10°%
6) x=1,820- 10", y = 1,0362 - 107",

IIpocreiinmine BEIYMCICHMSE
Ha MHKPORaJABRYJIATOpE

§Eﬂ ..... e L

68

Murporaavkyaamop (cokpamenso MK) — aro mpo-
cTedluas 9JIeKTPOHHO-BLIYMCIUTENEHAs MamuHa (3BM)
HeDOJBIINX pa3MepoB, NpejHa3HadyeHHAdA JJA BbI-
NOJIHeHHA Pa3JIHYHBIX MATEMATHYECKHX OIepAaI{Hii:
apudMeTHYECKHX NeHCTBUN HAJ[ YHCIaAMH, HaX0MXJe-
HUHA CTENEeHeH 4Yucel, BRIYUCACHMA 3HAYEHUH pasind-
HbIX (yHEOUE u T. 4. MAKpOKANEKYAATOPAMH YacTo
TMOJIB3YIOTCA HHIXKEeHePbl, TeXHUKH, SKOHOMHCTHI, DyX-
ranatTepel M Apyrue CHelHaJNCThl B CBOEH NHOBCEJHEB-
Ho# paboTe.

Ha pucysnxe 27 usobpaskeHa nepejiHas NaHelb MHKDPO-
raneKyasaTopa «Jmextpornka MK-51». B ee Bepxueit



YACTH PacloJioieH MHAHKaTOp (Tad-
JI0), B HHUKHeH — KJjaBuarypa, B JeBOM
BeDXHEM VrAY KJIaBHATYPBI — Iepe-
Kimouarens nutadsusa. Ha rabro ume-
eTcA paspAjHAas CeTKa U3 JeBATH IIo-
3MIMH gasa wusobpaykeHHA dYHcel.
Iloxoxue maHenH MMET MHOTHe HH-
JKeHEepHBbIE MUKPOKAJIbKYAATOPSI.
IIpu erawuenun MK-51 BricBeunea-
oTcA: Ha TaGuao uucio 0, ciaeBa B BepX-
He# uwacTH Tabjg0 TOYKA — CHMBOJI
FOZHOCTH dJIeMEHTA NMUTAHUA, B cepe-
IuHe — 6yksa «I'», moxkaasiBaromias,
YTO B 3TOM pexuMe paboTbl MHUKDO-
KaJbKYJIATOPA BbIMHCIEHUA C BeIHYH-
HAMH YIJIOB BEINIOJHSAIOTCA B IPagyc-
HO# Mepe.

Hanee OyAyT NpojeMOHCTPHPOBAHBI
npueMbl BEIYHCIEHUIl ¢ TIOMOULIBIO
MEK-51. Pa6ora na MK apyrux moje-
nefi mpoucxoAuT anamornyHo. Ogma-
KO, MCNOJIL3y#A ApYryio mojaene MK,
Heo0X0JHMO MO3HAKOMHTBCA C HHCT-
pyknueil no pabore ¢ 3TOH MOIEIBIO

Pue. 27

(mocnefoBATEALHOCTH HAMKATHA KJIABHINU JJA JOCTHXXEHHA OILHOIO
M TOrO Ke peaysbTaTa y pasHeIlXx Mojfeneit MK moryr O0wiTe pasmmd-

HBIMH).
1. BBong uuncemn.
3apmaua 1 Beecrn uncno 73,1932.
P IlocnenoBaTelLHO HAaKUMaeM KJIABHILK
(7] (=] [0 (3] [o]- (3] [2]:
Ha rtabno noseagercs uucio 73.1932 — Ha KnaBma-
Type 1 Tabno MK-51 pecATHuHada sanaras usobpaxka-
ercs1 Toukoi. <l
Ilna BBeJeHWsA OTPHIATENLHOTO UHCJIa NPHMeHAETCH
KJABHMIIA U3MEHEHMS 3HAKA YHMCJA . 9Ta KIaBU-
1114 HAXXMMAaeTcHA mOocJe BBeJfeHMA BCceX HU@p uucja.
3apmaga 2 Beectn umcao —0,02301.

>

Beegem uuceno 0,02301 4 3aTeM HaxKMeM KIaBHILY

. Ha tabmo BeicBerurca umcao —0,02301. Ilo-
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BTOPHOE Ha)kaTHe KJIaBHIIH M3MEHHUT 3HAK 4YHC-
Jla Ha NPOTHBOMOJIOMHEIM, T, €. CHOBA MOJYYHTCH YHC-
ao 0,02301.

2. BeinonHeEne apu(PMeTHYECKHX
NeHCTBHH.

Yrobbl BLITONMHUTH apHGMETHYECKYI0 ONEpAIHIO HaT
yucaaMu a u b, HyKHO:

1) BBecTH uHCIO a;

2) HaxaTb KIaBHImYy Tpebyemoil onepamuu;

3) BBecTH uHcaO b;

4) HaXKaTh KJIABHUIITY IEI

ITocne atoro Ha TaGi0 BHICBETHTCH PE3YJIbTAT.

Hanpumep, yMHOMeHWEe IPOUSBOAUTCS 110 MpOTpPaMMe

abEI.

ITpu a = 4,32, b =9,5 noxyuaeM caeAyrOUy0 Iporpam-
MY BEIYMCJIEHHI!

(LB I EE

Oreer 41,04.

Pemenue mogo6HBIX NIPUMEDPOB KPATKO Gy[eM 3aNMcChl-

BATh TakK:
4,32 x |9,5[ = 41,04.

B Takoii KpaTKOH 3anHCH He NPHBOAMTCH MpOrpaMmMa
BBOJIA JAHHBIX YHCeJ, a NoABUBmIHicA Ha Tabno pe-
3YJILTAT BEIYHCJEHWII 3a0MCBIBAETCH CIIPABA B ITOAYED-
KHBaeTCH.

3amaua 3 Haiitn cymmy 25,147 + 3,22.

25,147 [ + | 3,22 E] 28,367.

3anaua 4 HaiiTu pasnocts 198,023 — 74,986.

198,023 E] 74,986 E| 123,037.

. 3anava 5 Breraucaute —25637 — 49801.

25637 B 49801 E ~75438.
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3agauya 6 Haiitin nmpouseenenue 37,506 -47.
b 37,56 [ x |47 E 1765,32. <
3amaua 7 Haiitu vactaoe 4319,4:93,9.
> 4319,4[ + |93,9[=]46. <
3amaua 8 Haiitu npouassegenue 25,4395-4,353.
> 25,4395 x | 4,353 E 110,73814. <i
IMosiBuBmIKiicsa Ha TaGiao pPes3yabTAT BLHIYHCJIEHHH AB-
JserTca NpUOAHKEHHBIM 3HAYeHUEeM NPOW3Be/leHHA.
Tounrrii oreer 110,7381435 cogepxur 10 mudp, a Ha
Ta6s0 GOJBIIMHCTBA MHKPOKaJbKYJATOPOB MOMeEIla-
ercsa He Gonee BocsMH nudp. B arom cnyuae murpo-
KalbKyJATOP aBTOMAaTHYeCKH OCYIIECTBIHAET OKpYyTJe-
HHe X0 BOChbMH Uudp.
IIpu pelneHMH NpaKTHYECKHX 3aJla4y, KAk NPABHIO,
JOCTATOYHO NOJYYUTH 3—4 nepsble sHadalpe OHQ-
pul. IloaToMy peayabTAT BLIUYMCIEHHUNA OOBIYHO OKDYI-
JAAKT ¢ TpebyeMoil TOYHOCTHIO.
dagaga 9 Haitti yactaoe 25:13 ¢ TourocTsio g0 0,01.
b 25 E 13 E’ 1,9230769. Oxpyrasis xo 0,01, moxy-
qaem 1,92, <
3agaga 10 HaiiTn npoussenenune ab, ecow a =~ 35,28, b= 7,31.
» C nomompio MK nHaxoaum 35,28 - 7,31 = 257,8968.
Cornacso npasuiay 2 (cm. § 15) pesyaeraT okpyriasem
0 Tpex sHavammx nudp, nonyuum ab = 258.
OtBer ab = 258. <]
Ecau Ha MK nonsiTaThCA BbINOJHHUTL HEBO3MOKHYIO
omepainHio, HAIpHMeEp AeJieHHWe Ha HYJb, TO Ha Tabilo
BeicBeTuTCH OyKBa «E» (nmepsas OyKBa aHTIHHCKOro
cyoBa error — omubka) aubo error.
Ynpamaeaus
BpecTH B MUKPOKAJNBKYJAATOP 4HCO (246—248).
246 1) 326; 2) 108; 3) 5601; 4) 7060.
247 1) 32,4; 2) 8,45; 3) 0,104; 4) 0,2903.
248 1) -834; 2) -725; 3) —-1,032; 4) —5,409.
249 Haiitn cymmy:
1) 32,405+ 1,024; 2) 38,104 + 21,98;
3) 3,74809 + 2,34705; 4) 981,504 + 3021,457.

71



250

251

252

253

264

HaiiTu pazsocTs:
1) 73,564-21,012;
3) 421,53-627,3;

Briuucnurs:
1) -9843 - 7025;
3) 35,287 - 563,14;

Haiitu npoussenesue:;
1) 341,7-13,4;
3) 3,795-78,6;

HaiiTin yacTHOe:
1) 8748:27;
3) 13,3974:8,27;

1. JAHHYKO ®HI'YPY PA3PE3ATH HA JBE
PABHBIE YACTH.

2, AAHHYIO ®HI'YPY PA3PE3ATHh HA TPH
PABHBIE TACTH.

3. JAHHYK) ®HI'YPY PA3PE3ATH HA YETBIPE
PABHBIE TACTH.

2) 81,032 -59,807;
4) 2,5894-13,1037.

2) -10134-543210;

2) 74,53- 14,2;
4) 86,5-6,302.

2) 22 506:31;
4) 31,284:6,32.

Haiity npouseefeHHe ¢ TouHOCTRHIO g0 0,01:

1) 4,31-28,37;
3) 507,63 4,2102;
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255

256

257

258

259

260

HaiiTi yactHoe ¢ TouHocThio xo 0,001:
1) 341:23,5; 2) 724:51,7; 3) 6,135:2,3; 4) 14,38:5,5.

[noreocts pryru 13,6 r/cm®. Kakosa macca pTyTH, 3alOJHHB-
et cocyn obmemom 11,3 em®?

Haiit 06BeM cocyga, 3an0JIHEHHOTO YIJIEeKHCIBIM ra3zoM Maccoi
9,35 Kr, ecJIA TJIOTHOCTH YIVIEKHCJIOTO rasa pasHa 1,98 xr/m°.

PasmMepsl 3arOTORKH NPAMOYTOJLHOIO ceYeHus pPaBHH 35,15 MM
1 40,23 mm. HaiiTd naomajk ceyeHmsA 3aroToBKH. OKpPYyIriauThb
pesymsrar 0 0,01 mMm2,

¥YnpoctuTh BbIpajkeHue W HANTHM €ro YHCIOBOE 3HAYEHHE C TOY-
Hocteio go 0,01:

1) n-(1+n?):(n-1) upu n =-0,37;

2) E——"—-)'Enpﬂr;:—l.ﬁtﬂ.
3 3+n n

Haiitu ¢ rounocreo go 0,1 sHauenms QyHRnuu y="7,3x npu
x*r=-2,1; 0,8; 1,7; 2,5.

: JleHCTBHA ¢ YHCJIAMH,
! 3aNMCAaHHBIMH B CTAHJIAPTHOM BHIE

Muorue meKeHepHble MK mo3BosdioT onmepupoBaTh
C YHCJIAMH, 3aMHCAHHEIMHA B AeCATHYHOH (opmMe, eciiu
3TH 4YHCJa M Pe3yJbTAThHI OmMepalnuii He NpPeBhIIIAIT
99999999. IInsa Toro 4ToGE MOKHO OBLIO BBIDOJHATH
JeicTBHA ¢ GOJBIIMMY YHCIAMM, UCIONBIVIOT 3aIMCH
YyHceJ B CTAHAAPTHOM BHJE.

B HHCTPpYKOHAX MO KCILUIyaTaAUH MHKDPOKAJLKYJIA-
TOPOB NMPHW 3alHUCH YHCIa B CTAHAApPTHOM Buae a - 10"
(rae 1 < a < 10) yMcn0 @ Ha3KBAKNT MAHMUCCOU,
a n — nopadKoM Yucia.

Hanpumep:

1) 275=2,75-102; smecr 2,75 — maHTHcca uMciIa
275, a 2 — ero nopAaoOK;

2) -2753=-2,753-10%; smecs —2,753 — manTHCCA
uympena —2753, a 3 — ero DopsAOK.
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3amaua 1
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3) 0,27=2.7-%=2.7-10—1; ameck 2,7 — MamTHCCA
uncnaa 0,27; -1 — ero mopsanok;
4) -0,0275=-2,75- ﬁ =-2,75-1072; anecs —2,75 —

maHTHCcca ymncaa —0,0275; —2 — ero nopsgok;
. 10-2 = 1
5) 3,81-10°=3,81 1060 0,00381.

[Toraxxem Ha mpuMepax, kak Ha Tabmo MK-51 uzobpa-
sKaeTcd CTAHZAPTHHIM BMJ 9HUCJAa.
1) Yucno -8,31-107 usobparkaerca Tax:

= 8. 3 1 = 0 7
MaHTHCCa nopAacK
YHCTa wHCaa

2) Yucno 5,3894- 10%! uzobpaxaeres Tak:

5. 3| 8 9 4 2 1
. , —_—
MAHTHCCA NOPANOK
uMesa yuesaa

ObpaTruTe BHHMaHMWe: NpPH H300paykeHuu Ha Tabio
4yucaa B CTAHZAPTHOM BHAE TPeThs clipaBa AvYedKa
NpeJHA3ZHAYEHA JJiA 3HAKA THOPAJKA YHCa, TPUYeM
3HAK «+», KaKk ¥ B OOBIYHOI 3alMcH OoKasaTens
cremeHu, He mamerca (mpumep 2).

CranmapTHbIif BHJ uMca Ha Tabjio pacnosHaeTcd cle-
AyioIIEM obpasoM: ecin TPeThA clpaBa sA4deiika aubo
nycras, Jubo B Hell 3amuWcaH 3HAK «—», a4 CJeBa OT
9TOif AYeHKH 3aMHCaHO HEKOTOPOe YHCJIO d, TAKOe, YTO
1 <a <10, To za Tabno nuzobparkeHo YUCJIO B CTAHAAPT-
HOM BHJE.

I[ocMoTpuTe, KaKk ¢ MOMOU[bI0 KJIABWIIH (BBOI

nopsaaka) seogarca 8 MK umcna, sanucaHHbIe B CTaH-
JIapTHOM BHJE.

Beectn uncio 4,935-10%.

IIporpamma BBOZA TAKOBa:

4,935 23.

Ha ra6no mosayuaercs

.19 | 3 | 5 213




3amaga 2

Beectn uucao -2,59-107%

P TIporpamma BBOJA TAKOBA:

2,59 77| [30]3 1)

Ha rabno nmoayuaercsa

-2 |89 |-]10]3 |«

Taxum obpasom, ans BBefenuss B MK uucna, sanu-
CAHHOTO B CTAHAADTHOM BHE, HYMKHO:
1) BBECTH MaHTHCCY YHCJIA;

2) Ha)kaTh KJABHIIY BBOJA NMOPAJKA YHCIA ;
3) BBeCTH NOPAAOK YMCIA.

3anaua 3

3angaua 4

3amaua 5

IIpu aTom asa uaobpakeHHOro uuciaa Ha tabmo MK-51
IepBhIe CJEBa MIECTh AUeeK OTBOAATCA NS MAHTHCCH
ypcyaa, a mocjaejHue Tpu — a8 ero nopanxa. Iloato-
My HHCJIO, 3alMCAHHOE B CTAHZAPTHOM BHJAE, MOMKHO
peectd B MK Tonbko Torma, Korja ero MaHTHCCA CO-
nep:kUT He Oojee mecTH NMAQPP, €CJAU OHA IMOJOMKH-
TenbHA, ¥ He Gosee nATH uudp, €cau OHA OTPHIIATEb-
HA; ero NOpAJoK coaep»cuT He Oonee JByX IH(P.
Taxum obpasom, MK MosKeT BBINOJHATH BHIYUCICHUA
¢ umcenamMu or —9,9999: 109 xo 9,99999 - 10%. Ipu
9TOM AeHCTBHA HAJ| YHCJIAMM, 3AIMCAHHEIMH B CTaH-
LapTHOM BHJE, BBINIOJHATCA TAK e, KAK U HaJ YHC-
JaMM, 3allMCAHHBIMHM B OOBIYHOM BHJE.

HaiiTu npoussegenue 3,56 10 - 5,8-107.

3,56 14[x |5,8 7 E|2,0643 1022, <

Haiitu npouseegenune 0,024-0,032.

0,024 [ x | 0,032 |E| 7,68-10~. <

Beerga, kak ¥ B 2TOM 3ajjavye, €cJiM B IPOMEKYTOYHOM
HJIH 0OKOHYaATEeJILHOM pea3yJibTaTe BEIYMCIeHHI moayda-
eTcsa 4YMCJo, MOAYJAb Koroporo medbpiie 0,01, to aro
uncno nosgeasgercs va rabnro MK B cramgapraom Buje.

Haiitu uactaoe (7,83 109):(3,4-10'2).

7,83 |BII| 9 |E| 3.4 12 82,30294- 103 =

~2,8-103. <
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I[Ipu pewenmm 3T0# z3azaun MK aBTomaTHdecku
OKPYTIJINJ MAaHTHCCY Pe3yJbTATA, COXPAHMB e€e IepBhIe
mecTh ODudp. 3arem ObLI0 NpPOU3BeJeHO OKPYTJIeHHEe
pesyJibTaTa A0 ABYX 3HaYalMX nu@p.

3amaua 6 HaiiTu cymmy 89000 + 7,35- 108,

» 89000/ + | 7,35 [BI1| 8 E] 7,35089 - 10%. <

3anaua 7 Haiitu passocts 1,2 -10% - 98300000.

> 1,2 8 E] 98300000 E 21700000. <!

3anaua 8 Haiitu yacrroe (3,4+10%):(1,7-108).

261

262

263

264

» 3,4[B|9[+]1,7[BO]8[=]20. <

PaccMoTpenssle IpuMepsl NOKA3BIBAKOT, YTO IPH BbI-
nonmHeHUH BoruucaeHuit Ha MK-51 osnn u3 gaHHBIX
YyHCcel MOXHO BBOJHUTL B 0OBIYHOM BHUJE, a APYrHe —
B craHgapTHOM. PeadynbpTaT BhHIMHCIEHMN MO3eT ObITH
KaK TOYHBIM, TAK M NPHOJMIKEHHBIM, M HOABJIATHCH
Ha Tabyo KaK B OOBIYHOM, TAK M B CTAHJAADTHOM BHJIE.

YupaxueHus

SamucaTh B CTAHJAPTHOM BH/e YHCJO, BhIpakawliee:
1) maccy aToma KHcIopoja

0,00000000000000000000002662 r;
22 myna

2) TONMHY NJeHKH MBLIBHOTO my3bips 0,00000006 cm;

3) emMHMIY IJAMHBI aHrCcTpeM (IPHMEHAETCA B MOJEKYJIAPHOMN
¢usukxe) 0,0000001 cm;
4) auameTrp moJsiekyasl Bogsl 0,00000003 cm.

3anucars YHCJIO B CTAHJAPTHOM BMJe, HA3BATh €r0 3HAK, MAaH-
THCCY, 3HAK NMOpPAJAKaA H NOpPARoK (262—263).

1) 35,801; 2) 430,24; 3) 5,2004; 4) 3602,1;

5) 0,48352; 6) 0,068345; 7) 2843154; 8) 12345678.
1) -0,35; 2) -0,453; 3) -23,4578;

4) —450,102; 5) —87 654 321; 6) —3,54001;

T) —6814,1234; 8) —12 345,678.

Beectn B MK 4ucio:

1) 3,58-108; 2) 7,01-10°%;

3) —5,874-1071% 4) -6,854-10°%,
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265

267

268

269

270

271

272

Beiuucnuts (peayinbTaT 3alucaTh B OOBIYHOM BHAE):
1) 1,6524: 3,24; 2) 151,34 :658;
3) 11,3336 :248; 4) 0,8211 :357.

Haiiti wacrHoe ¢ ToyHocThio go 0,001:
1) 39:286; 2) 87:124; 3) 1,7:58,3; 4) 1,9:38,7.
Brruneaurs sa MK (267—270).

1) 98 765432 + 12 345678; 2) -87654 321 - 56 789 012;
3) 6,324-107%+ 8,123 10°2; 4) 5,729-10* - 3,456 - 107,
1) 98,765+ 5,43+ 10%; 2) 8,456- 10 + 5678;

3) 85006 401 + 3,84 108; 4) 98764 530 + 4,56 - 105.

1) 12340 000 - 87 600 000; 2) 90 080 000 - 20 300 000;
3) 1,58+10°9 - 65; 4) 843-3,47-1072,

1) (6,58-102%):(3,29 - 10%); 2) (7,41-10%1):(2,47-10'5);
3) (4,57-10%1):(3,12-10%%); 4) (8,31-10%3):(4,2-10°7).

HaiiTi ¢ TousocTtsio go 0,0001 r maccy rasa nJoOTHOCTH p, 3aHH-
mawouyio obsem V, ecau:
1) p=1,98-10"% r/em?®, V =0,725 cm® (yraexmensiii ras);
2) p=1,29-10"* r/cm®, V=1125 cm® (Bosgyx npu 0 °C);
3) p=1,43-10"% r/cm®, V =355 cm® (kucnopon);
4) p=9-10"" r/cm®, V =789 cm? (Bogopon).
YOpocTHTh BBIpa)<eHHe W HAHTH ero YHMCJI0BOe SHAYEHHE C TOY-
"oersio go 0,1:
[ 1 .. a a-9
(a+3)7 a*-9 a’-9

](a -3) npu a =6,47-1073;

2) (:::4,2)(""6 _ 1 (e+2y

T4 7 a ]upna=—2,89'10‘2.
a’-4 a*- a

ILIMMCTAeHNUA HA MHRKPDORKAJIBKYIATOPDE
CTeneH i W yucna, ﬂﬁ[!él'l'lllll'll JAAHHOMY

§m ..... ML

Insa Bel4ucieHns creneHu y* Ha MK Hy:HO BBecTH
YKENO Y, HAMKATH KIIABWIIY @ BBECTH YMCIO X U

HAMKATh KJABHILY E] .
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3amaua 2

3amaua 3

78

Brruuenuts: 1) (2,57)% 2) (386)'%; 3) (2,5 10)8.

1) 2,57 3=16,974593;

2) 386 |y~ |15 =6,2923- 10%:

3) 2,5 4 @ 8 =1,52587 - 10%.

B 9-m knacce Bel y3HaeTe, 9TO BEIpa:keHue y* HMeeT
CMEICT AJNA JMIOOBIX 3HaAYeHU# x Toabko npu y > 0. Ilo-
aromy MK He Moker BBIYHCIHTH 3HAa4YeHHEe Y, €CIH
y < 0. Hanpuwmep, ecsin Ha MK-51 mabpaTh nporpamMmy
JNsA BbIYHMCIeHHA crenenn (—2)%, To Ha Tabs0 moABHT-
cfA curHan omubkn — O6ykBa «E».

24=E.

Teneps MOCMOTPHUTE, KAK C IIOMOIIBI KJABUIITH
Ha MK sBriumcasiercs umciao, ofpaTHoe NaHHOMY.

= ._.]'_‘ L' i
Briuucenuts: 1) —; 2) £ 3) 3 ¢ TOYHOCTBIO 10
- __._1_
0,001; 4) T ¢ TourocTsio mo 0,1.

1) 50 0,02;
2) 625 1,6-10-3;

3) 27 0,037037 =~ 0,037:

4) 0,13 ~17,6923076 ~ ~7,1.

TBK KaK IIocJjie HaMaTHA KIABHIIH Ha TaGJIO
cpasy mosiBAAETCH 4YHNCJI0, obpaTHoe manHOoMYy (6es Ha-
JKATHA KIAaBHITH IEI ), TO C 3THM YHMCJIOM MOYKHO BEI-

MOJIHATE B ApYyrue Olepaun.

1 1 1 1
: 1) = ;2 21— 3 L=
Brorupeauts: 1) % +0,58; 2) 0, i5 3) 17 o1

1
4 .
) (0,34)2

1) 14 0,58 E 0,6514285;
2) 0,21 B 15 E -0,4566666;




3) 17 21 El 0,1064425;
4) 0,34 2 E| 8,650519.

Brruncienne 3HAYEHUI BHIPAMKEHNA X2 MOMKHO BEITIOJ-
HATH C NOMOIIBI KJaBHIL u H (B HEKOTOPEIX
mopensax MK ue TpeGyercs nepen xknasuimeit Ha-
JKHMATE KJABHINY NEPeXo/a pexuma )

3amaua 4 Beruneants: 1) (3,78)%; 2) (1,58)2 + 1

273

274

275

276

277

278

279

280

0,57

1) 3,78 E] 14,2884;
2) 1,58 F | 0,57 [ =] 4,2507859.

YnpaxKHeHHA

Sanucare nokazanus tabno MK nocae BhimosHeHHs JeficTBHE
(273—276).

1) (17,2)% 2) (23,4)% 3) 453%
4) 159% 5) (0,78)% 6) (0,0141)2,

1, 1, _ 1, _ 1,

1. 1, 1 1

) " 3,78’ 6} 8,12’ i) 0,013’ = 0,081°
1) 123 2) 213; 3) (1,48)%; 4) (3,71)%
5) (0,027)" 6) (0,082)°; T —L ., g L |
) (0,027) ) (0,082) ) o5 ) any
1) L+0,281; 2)037--L; 3 L4l

36 ’ 16’ 71 63’

1 .1 . 1.1, 11
) 0,17 0,23’ 5) 3,4 6,3’ 6) 0,28 0,43°

Hajitu nuomage KBaApaTHOrO y4acTKa 3€MJIH, €CJAH JIHHA ero
cTopoHE! paBHa 1915 m.
BelyHCIHTE:
1) (3,2-107)%;  2) (9,23-1077)3.
YupocTuTh BhIpajkeHue W HANTH €ro YMCJI0BOE 3HAYEHHE C TOY-
Hocerhio Jjo 0,01:
94%-16 2-6a+9
1) a _. 2 nipu a = 0,0478;
(3a+4)a-3)" 3a®-4a*
40 -2b+1 8b+1
(2b+1)6® 4b3+4b%+ b

Hana dysxnua y=x*. Haiitn ¢ Tounocteio o 0,01 3mauenms
dyexoue npu x =-1,11; -3,111; 1,21; 2,31.

npu b =0,1385.
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110(.‘.'11.‘,.{()IBII'I‘(‘.‘JII,II()(‘ BRINMOJHEeHHE
onepaunit Ha MUKPOKAJBRYJIATOpE

3apmaga 1

OtBer

3amaua 2

3agauga 3

BEIYMCAUTE BHICOTY, HA KOTODPYIO NOAHHMAETCHA Ka-
MeHb, OpOIIEHHEIH BEPTHKAJBHO BBEPX CO CKOpPO-

2
CTHIO U, MCHOJNL3YA (opmyny h= ;—g rge v=25wm/c,

g2~9,8 m/c
BeI4MC/IeHMS MOYKHO TPOBECTH IO MPOrpaMMe

25 x |25« |2[+]9,8 E| 31,887755.

h=32 M.
OTMeTHM, YTO NIPH HAKATHH OYePeZHOH KJIaBHIIH
onepanuy Ha TabJ0 BHICBEYMBAETCS Pe3YJBTAT BCEX
OpeNEIAYINUX BhIYHMCIEHMH.
OnpefenuTs CONMPOTUBIECHUE YUACTKA BINEKTPHYECKOH
Leny, COCTOALNE M3 ABYX IIOCHEJOBATEJBHO COeLH-
HEeHHBIX CONPOTHUBJIEHHMN, €CaAM BeJMYMHA MEePBOTO H3
Hux R, = 5,15 0M, a HA BTOPOM NajieHue HANPAXKEHHA
U = 12,5 B npoucxogur npu cuie Toxa I = 2,1 A,
Conporusienue R Ha JAaHHOM y4YacTKe IENM MOXKHO
Ha#TH no (opmyne

R= % +R,.

Tonyuaem 12,5 [ + | 2,1[ + 5,15 E 11,102381.
R=11 Om.

0,15

8,375-26,3
BpluMcIHTL 3HaUYeHHE BBIPDAMKEHHHA T

¢ TourocThio go 0,01,

8,375 El 26,3 + | 507 B 0,15 E 0,2844428.

0,28.

Brraucauts 1632 + 1222 - 1792,

163 F |[2*][ +]122[ F|[*][ - | 179 [ F][#]

[=]oqr2.
9412,
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3apmaga 5 Beraucauts —

Otgetr 0,0472.

1 1,1
152 354 23

152 |Z| 354 E . 23 E 0,0472323.

¢ TouyHocThO Ao 00,0001,

2

3agaua 6 BoluncauTe (O_;ZJ +(4,56)% - (5,28)® ¢ TouHOCTBIO

mo 0,01.

0,24 4,56 EE 5,28
E| 10,276311.

OTtBer 10,28.

281

282

285

287

Ynpamxuaeausa

Banucars noxasasusa tabno MK mocne BoimosHeHHMS AelicTBHIM
(281—282).

1) 484- 5,87 + 6032; 2) 353:4,1+120;

gy 17.345:20.05 o0 g) 13989348 0o
425 14,25

1) (2,348 - 1,453)- 2,379; 2) (16,87 +35,67): 254;

3) [6—43—23} 44; 4) [@Mﬁ}zcﬂ.

HajiTe nepuMeTp M mjaomiazs NpAMOYTOJbLHAKA CO CTOPOHAMH 4
u b, ecnin a= 4,8 cm, b= 14,5 cm.

Kaxoil gonkHa OBITH IIMPHHA MPAMOYTOJLHOTO YUACTKA 38MJIH,
uTo6B! npu gauEe 164 M oH uMex maomans 8,6 - 102 m2?

Beraucante:

1) 2562 +3212; 2) 5242 - 4992,
3) 2342 -483%2+1972; 4) 1862+ 2712 - 3282,
Buruuenuts ¢ roudocerso o 0,001:
11 1, 1 1 .1
D 2,1 83 7.1’ 2) 34 68 13
Bpraucnuts ¢ Tounoctsio o 0,01: .
1 1
) —; 2) (L],
) (0,34)2 ) (0,57)
2 2
9 [ |+ s g9 L (L|;
0,26 ] (0,43)° 0,172 (0,23
2
1 . 5 1
5 | — | —(3,21)%; 6) (1,47)° + .
) [0.28) ( ) ) ( ) 1)
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288

289

290

291

292

293

294

295

296

BeluucauTb ¢ TouHOoCThIO g0 0,1:
1) (5,1)* +(4,3)%; 2) (3,7)*-(2,3)%
1

5_ 2, 1 | 1 a_ 1
3) (3,2)"-(1,3) +0'15, 4) (7,8)" +(3,8) 021"

OnexrTpuyecKkas miuTKa padorana t=549 npd HaupsAKeHHH
U=127 B u cuxe roxa I = 3,5 A. PaccuuraTs croumocTs (B Ko-
neiikax) 3aTpavyeHHOH aneKTpUuecKOl s3Heprun A (kBt - 4) npm
Tapude 13 k. 3a 1 kBr-u (A =UI{).

YTober HAITH AUaMeTp MPOBOJIOKM, ee HAMOTANH HA CTEPIKEeHb,
yKJaJbiBaA BHUTKH PAAOM Apyr ¢ apyroMm. Okasaioch, 4TO
22 purka saHama 9 MM no gauwHe crep:kuHsa. Hailitu aumamerp
NIPOBOTOKH.

BuiyMCcIHMTL CHIY TOKA HA yYacTKe LeNH, eCilH ero COIMpOTHBJIE-
Hue R=0,750M u najeHse HANPAXEeHHA HA 3TOM y4YaCTKe
U=10,2 B.

Paccunrarh CONPOTHRBJIEHHE YYacTKa Lend, NajeHne HANPSKe-
HUA Ha Koropom U = 3,45 B, ipu cuse Toxa B nemnm I = 2,1 A.

B pene ¢ manpsienmem U =220 B BrImOueH dJIeKTDHYECKHH
yrior moujHocteoo Toka P = 0,35 kBr. Onpenenurs cuny Tokxa [
B nenu (P =UI).

YrpaxxHeHud
K raapse [1

|-||| Jomeooonaoal)so000 jeesssoaeoa]aoooa T onesa(]an 0o oem

Banucark noxkazanus Tabao MK nocne smimonnenuna aeiicTBuit
(294—298).

1) —-6,502-10° -4,987-105;

2) 3,128-10°+5,24-107;

3) 1,23456 -10** +9,87601- 10*2;

4) -8,7654-10%-1,2345- 10%2,

1) 123 456 -4,598 - 107; 2) 3,874-10-98 765;

3) (5,8:10%):(3,4- 101%); 4) (7,1-102) :(5,6 - 1027),
1) 5897 + 6453 — 282 — 384; 2) 7654 - 2835+ 351 —405;
3) 4,58-3,67:1,2-4,57; 4) 45,28:2,3-357:132,
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297

299

300

301

302

303

304

1) 4,4-6,5-1,0-247:13-1188 — 44;
2) 2,4-2,5-60,2:14-76,8-3,5:48.

1) (Mws):sa; 2) [M—4.35)-2.3.
68 234

IIpeacraBuTs Apobh % B BHe AeCATHYHOH ApobM c TOYHOCTHEHO
mo 0,01.
3anucaTh B CTAHJAPTHOM BHJE YHCJIO:

44,301; 0,483; -0,25.

Brryuennres ¢ Tounoersio go 0,01:
348 1 1 2,0-3,7 18,9
1) == +34-78; 2) —+—; : - .
) 27 ’ ) 0,48 2,39 3) 1,8 3,4-2,6

BurgucauTs cOnpoTHRIeEHe R MeZHOTO CTepPKHA, ATHHA KOTOPO-
ro | = 0,25 M, nmaomazs nonepedsoro cedenns S = 1,2 - 102 mm?,

ecnMu yAenbHOEe compoTupieHue Mmexu p= 0,017 Om- mm2/M

pl
R=— .
BEIYHCINTE KMHETHYECKYIO 2HEePTHI0 Teja mo Gopmyse

2
mv
E, =

, ecau m= 7,6 xr, v=4,2 m/c.

Brruneants no dopmyse @ = I2Rt xonmuuecTBo Tenaa @, BEIIeNA-
eMoe NpPOBOAHMKOM 3a t=15c¢, ecau ero CONMpPOTHBJIEHHE
R=340M u no HeMy npoxofuT ToK cumoit I =17 A.

B ropoge ¢ Hacenenmem 5,70 - 10* uenosex GbII0 MpoBegeHO
MeJIHIHHCKoe ofcileloBaHMe HACEJIeHHUA C I[eJbI0 BLHIABICHUS
YacTOThI BCTPEYAIMINXCA rPynn KpoBM. BeIsACHMIN, UTO mofei
¢ rpynnoii kposu I npubamsurensuo 32,9%, ¢ rpynmoi Kpo-
Bu Il — 35,8%, ¢ rpynno#t 11l — 23,2% wu ¢ rpynmoit IV —
8,1% . Croabko NpubIM3UTEIRHO YEJN0BEK ¢ KaXKAOH ma rpymnno
KPOBH IIPOXKHUBAET B ropoje?

VopocTuTh BhIpaXKeHHe ¥ HAWTH ero YMCIOROe 3HAYEHME C TOY-
HocThio a0 0,0001:

a?+12 g+2 5
1) *H—a—_gﬂ'pﬂﬂ=4,31‘10;
2
2) SR SR npu a = 3,78 -10%, b=4,23-10%.
a+2b (a-2b a?2-4b?

Hana dysxkoua y=2,1+ l. Haiiti ¢ Tounocteio o 0,1 3aagenus
x

dyeknun npu x =0,471; 1,551; 3,483; 10,48,
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305 KanopuiiHOCT, CYTOYHOrO palHOHA ITHTAHWA JOAA HeTel
11—15 xer cocraBiser npuMmepHo 3000 kxan, Hatitn xanopmii-
HOCTH NPEIJIOMKEHHOTO HHEe CYTOYHOI'0 MEHIO JJIsi IO/IPOCTKOB
03/{0POBHTEJILHOIO Jjlareps.

3aempak Kanopuitnocme
(kran na 100z npodyxkma)

Tropor 125 r B6
Culp roanasfcKuii 50 r 380
XJ1eb nieEHYHBIH 30 r 236
Macno cnimBouHOE 26 661
Kode natyp.

CO CTYUIEHHLIM MOJIOKOM 200 r 310

OGed
Cyn ¥3 roBAAMHE 150 r 187
Kypuua orsapuas 125 r 241
MakapoHbL 100 r 332
Canat ¥3 MOMUIOPOB 100 r 19
Komoor u3 cyxodpykros 200 r 223
Xned pmxaHoii 50 r 190
Vweun

Cocuckn 150 r 324
Kaprodens 100 r 83
Kama manrnas 100 r 326
Xneb mimeHHIHBIH 30r 236

Yaik 200 r —



111

Ziaea

KBanparTHusbie
. KOPHH

ApudpmeTHnue KU
KBa/IPATHBLIH KOpeHb

3agaua 1

3agaua 2

CropoHa KBaJpPATHOTO YUACTKA 3eMJAM paBHA 12 M.
HaiiTin ero niaomanb S.

IInomanpk y4acTKa paBHA KBAJpaTy ero CTOPOHHL:
§=122=144 (m?). <

ILnomaas KBaApPaATHOrO YYACTKA 3eMJIM paBHa 81 am2.
HaiiTia ero cropony.

IIpeanosonum, 4TO AJIMHA CTOPOHE KBaJpaTa paBHAa X
neuumerpam. Torga mIonaAs yYacTKa paBHA X° KBaj-
patHsiM JenumerpaMm. Tak Kak 10 YCJIOBHIO 3Ta
nnomanes pasHa 81 amM?%, 1o x?=81. [[1MHA CTOPOHBHI
KBaZipaTa — MOJIOKHTENbHOe 4ucyio. Ilomoxurens-
HBIM YHCJIOM, KBaJpPaT Kotoporo paseH 81, seasercs
ymucio 9.

9 am.

B zagaue 2 TpeGoBaJIOCh HAMTH YHCIO X, KBaJpaT KO-
Toporo pases 81, T. e. pemiuTs ypaBHenue x> =81. 910
ypaBHEHHWe MOMKHO 3anucaTh B Buje x°—81=0 wuiu
(x-9)(x+9)=0,0orkyna x,=9, x,=-9. Jucna 9 u -9
obpamaior ypaBHenue x°=81 B BepHOe UHCIOBOE pa-
BEHCTRO, T. €. 92 =81 u (-9)? =81. DTH uncia HA3LIBA-
10T keadpamibimu Kopramu nus uucaa 81. Ozun us
KBAJIPATHLIX KOpHeN — umncno 9, signsieTcd TOJIOMXKH-
TeJbHBIM. ET0 HA3RIBAIOT apuMmemuieckum Keadpam-
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Holm KopHem u3 yucaa 81 u obosnauator +/81. Takum
ofpasom, +81 =9,

Ounpegenenue. ApupmMeTHuyecKUM KBaAPATHBIM
KODHEM W3 YHCJa g Ha3hIBAETCHA HEOTPHUIATeIbLHOe
YHUCJIO, KBaJipaT KOTOPOTO paBeH d.

Apudmerrueckuil KBagpaTHHIE KOpPEeHb M3 4YHCJIA 4
obo3HAYAeTCA TaK: -Ja_ . 3HaK \/_ HA3bBIBAETCH FHAKOM
apugpmemuiecrkozo K8adpAmMmHo20 KOPHA; G HA3LIBAET-
cfl nodKopeHHbLM 8hipanenueM. BripaxkeHue \/E YyuTa-
ercd Tak: «ApudmMerHuecKnil KBaJpPATHEIA KOPEHE H3
YHCIA a».

Hanpumep, +/36 =6, rak xax 6 >0 u 62 =36.
IlpuBesemM Apyrue mpUMepsI:

Jo =0, \[gz 45, J0,49 =0,7.

B cnyuasx, KoTJa ACHO, YTO peuyb ujeT 06 apudmeruye-
CKOM KBAJDATHOM KOpHe, ropopar: « Kopens KBajgpar-
HEI». JJelicmeue naxoxcdenus K8aOpamHozo KOpHA U3
YUCNA HA3bIEAIOM U3BAEYEHUECM KEAODAMHO20 KODHS.
Bo3BoAMTE B KBAJpAT MOMHO Ji00ble Yncia, HO U3BJIE-
KATH KBAJPATHEIM KOPEHL MOXKHO He w3 Joboro umue-
na. HanpuMmep, HeJb3f HM3BJeYb KBaJpaTHbII KOpeHb
M3 ypcaa —4, TAK KAK HET TAKOrO YHC/a, KBAaApPAaT KO-
TOpPOTO paBeH —4.



HUrak, Boipakenne Ja nmeer eMmICa TONBKO npu
a 2 0. OnpejiesieHUe KBAJAPATHOIO KOPHA MOXHO KpAarT-
KO 3anucaTh Tak:

Ja>0, (Ja)i=a.

PaBencTBO {JE)Z =a cnpasejaueo npu a = 0,

3amaua 3 Beruucnuts 54/32-2 - 34/2-8.

307

309

310

311

312

313

314

315

532-2-32-8 =564 -3/16 =5-8 - 3-4=28.

¥YupaxaeHus
HaiiTi cTopony KBajparta, eciyu ero Iuollafb paBHAa:
1) 16 Mm% 2) 100 am% 3) 0,64 km?; 4) %MMZ.

BeiuvcnuTek apudMernyeckMil KBaZpaTHBII KOpeHb M3 YHCIA

81; 64; 100; 0,16; 0,09; 0,25; 1,44; 4900; 6400.
BepHO JiM paBeHCTBO:

1) Y16 =4; 2) J100=10; 3) V25=-5; 4) J0=07?

Boiyuenurs (309—311).
2

1) A2 2) (V9)% 3)( 3“—}; 4) (J0,25)".

12

1) 3+4; 2) 7-/25; 3) V16 - 9;

4) 4-J0,01; 5) %MO.SI; 6) 0,25-0,25.
1) 2%+ 5Y16; 2) 3J121 -2y/144;
3) 24327 -642-18; 4) J22+3-7;

5) f3%2+42%; 6) 172152 .

HajiTn 3HaueHHe BhIpaKeHHA:
1) 34y10-2a npua=-3, a=3, a=>5;
2) 5/6x-2 mpw x=1, x=%, x=3.

HDH KAKHX 3Ha4YeHHAX a MMeeT CMBICJI BeIpajrkeHue:

1) vY2a; 2) J-a; 3) V2-a; 4) V3+a?

Pemuts YpPaBHEHHE:

1) Jx=2; 2) Jx=10.

CpaBHUTH uHcIa:

b [ [5. 2 55 n o5
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: JdeHCcTBUTEJIBHBIE
yHCaa

cefmreosefatsnrsfaareafrrannfonceacfoccoafocesclocacafocncacahocannnlonn

1. PanuoraabpHBIEe YHCTA.

ITosABNeHNe HOBBLIX YMCEJ B MaTeMaTHKe CBA3aHO C He-
00X0UMOCTBIO BHIMMOJIHEHHUA TeX HIW WHBIX JeHCTBHH.
ITpu cioxeHUH U YMHOMEHUH HATYPANBHBIX YHCEN
BCerjia NnoJy4aiTca HaTypaibHble yncaa. Ograko opu
BEIUMMTAHMM JBYX HATYPaJbLHBIX YHCeJ He Bcerga mo-
JyyaeTcs HarypaJbHoe uuciao. Hanpumep, pa3HOCTH
2 -5 He ABIAAETCA HATYPaAJbHBIM 4YHcJIOM. YToOH
BhIYMTAHUE OBIJIO BCErAa BBIMOJHHUMO, OBIIH BBeAEeHBI
ompuyamenvhble wucia n wucao 0. MEOxecTBO HATY-
panbHBIX YHCeJ PACHIMPHJIOCH OO MHOMKECTBA LEJBIX
qUCe:
.y —3,-2,-1,0,1, 2, 3, ....

IIpn cloXKeHHH, YMHOMEHUH, BEIYMTAHHH IENBIX TH-
ceJ Beerjia moayyaioTces uensie uncsa. OiHaKo opu ge-
JIEHMH JABYX ILeJIbIX 4MCeJl He BCcerja moiaydaeTcd Ie-
nmoe wuwueno. Hanpumep, uacrtHOe 2:5 — Hemesnoe
queso. HYrobbl jlesleHHe ObLJIO BCerga BbIIIOJHHMO,
OBITM BBEAEHBI PAUUOHQAJLbHLIE YUCAQ, T.e. YHCIA

m
BHga —, rae m — unejoe 4YHcao, n — HaTypailbHOe
n

gyncao. MHOMKeCTBO HeablX uHMceJ PacIIHpPHIOCH 0
MHO{eCTBA PAllMOHAJbHBIX YHCEeI.

IIpu BBINIOJIHEHUH 4YeTbipeX apubMeTHYECKHUX AeHCT-
Buil (KpoMme JeJIeHHA Ha HYJb) Haj palMOHAJIbHBIMHA
YHCNAAMH BCerjia MNoJIy4yaloTes palMoOHAIBHBEIE YHCHA.
PayuornaavHoe wucio MOX¥CHO 3anucams 6 sude decs-
muunoit dpobu, kKoneuHoi uau GeckoHeunoil. Hampm-

2 3
Mep, Yucia 5 b 1 MOMHO 3aIIMCATE B BHJIE KOHEUHLIX

JecATHYHBIX Apobeii: §-0,4; 3 =0,75. Yncna = H S
5 4 3 11
[mocje AejieHUs <«YroJKOM» MOMHO 3allMCATh B BUIE

DecKOHEUHBIX JeCATHUYHBIX Apobeii:

1_ s 3=
3=0:883...; 5 =0,454545....



B sanucu GeckoHeuHolt mecaTuuHoit apobu 0,333...
noeropserca nuppa 3.

Iudpy 3 HaswBalOT nepuodom amoii dpobu; camy
Apobb Ha3LIBAIOT nepuoduieckoll ¢ nepuodonm 3, 3amu-
ceiBaoT B Buze 0,(3) u yuraior: «Hyas nenslx u Tpu
B Nepuojes.

B sanucu apobu 0,454545... noBTOpsAETCA rpynna U3
aByx nudp: 45; sy ApoOk HA3EIBAIOT NEPHOLHIECKOH
¢ nmepuomoM 45 u zanuceiBawT B Buge 0,(45). Ilpu-
BeJleM ellle NpHUMepPEl OeCKOHEYHBIX MMePHOTHYECKHX
Ipobeii:

-7 —_0,2333...=-0,2(3);
30

13 _ _
27 50 27,0393939...=27,0(39).

Jlo6oe pammoHAaNBLHOE YHCJO0 MOJKHO NPeiCTABHTH
nubo B BHJle KOHEYHOH AecaTU4YHOU Apobu, aubo B
Bufle BECKOHEUHOM NMePHOAHYECKOH JecATHUYHOM Jpo-
6u. M Haobopor, n0byi0o GeCKOHEYHYIO IepHoAHUYe-
CKYI0 HMJHM KOHEYHYI0 AECATHYHYIO APOOb MOMKHO
NpejAcTaBHTh B BHAe OOBIKHOBEHHOM Jpobu, T. e.

m
B BHJe —, I'ne m — lieJjioe, n — HaATypajJbHOE YHCJO.
n

3amaua 1

IlpepcraBuTh unciao % B BHJle OeCKOHeUHOH HecATHY-
HOM Apobu.
BocnosbayemMcsa aaropuTMOM JeJIeHHSA «YTOTKOM»:

27 11
22 2,4545...

OcraTku OOBTOPAKTCHA, NO3TOMY B YaACTHOM NOBTODA-
eTcs OfHA W Ta e rpynna uudp: 45. CregoBarensHo,

% = 2,4545... = 2,(45).
2,(45).
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3amaua 2

Oteer

IlpencTaBuTh B BHile OObIKHOBEHHOH Apo0Ou DeckoHed-
HYI0 HePHOJUYECKYI0 AECATHIHYIO Apobb:

1) 1,(7); 2) 0,2(18).

1) Oyere x=1,(7)=1,777..., Trorga 10x=17,(7)=
=17,777....

Briuuraa uz BTOPOTO PpaABEHCTBA I[epBOe, IoJy4daeM

9x =16, oTkygza x = %@

2) Ilyers x=0,2(18)=0,2181818..., Torza

10x=2,(18)=2,181818...,
1000x=218,(18)=218,181818....

BriuuTas H3 TpPeTher0 PaBeHCTEA BTOpOe, MOIydaeM

990 x = 216, oTkyza x = 2.0 = 12
990 &b

-17. 12
1) 1,(7)—15, 2) 0,2(18}—55. <

2. AppanuoHanbHBIE YHCIA.
HeiicrBUTeIbHbBIE YHCJIA.

Hapsaay ¢ 6eckoHeYHBIMH MePHOJUYECKHMHA JeCATHY-
HBIMH JpoBAMH B MATeMATHKE pPACCMATPWEBAIOTCIA
TaKke N OeckoHeyHbie decamuyiHbie Henepuoduieckue
dpobu.

Hanpumep, apodrs 0,1010010001..., B xoTopoii nocnue
nepeoii mudpsr 1 cTOUT ONUH HYJNL, IOCJe BTOPOM
nuppel 1 — aBa HyJAsA U T. A., ABASETCA HENEPUOAHU-
uyeckoli. Hemepuoguueckoil ABIAeTcH TaK:Ke Apodb
0,123456..., B KOTOpPO#i IOCJIe 3aNIATOM 3ATMNCAHEL MOJ-
pAJ BCce HATYpAJbHbIE YHCJIA.

BeckoHeuHnble AeCATHYHBIE HEIePUOLUYECKHE APOOH
HA3BIBAIOT UPPAUUOHALbHbIMU wucAaMU. PaluoHa s-
Hble 1 HDpanWOHAJIBHBIE YTHCJIA Dﬁpa{inOT MHOMCECHL-
80 deiicmeumenvibix yucen (puc. 28).

| Heiicmeumenbhble vucia I

i
L] ¥

Payuonansuble vucaa | | Hppayuonaabubie yucaa

Puc. 28

Apugpmemuyeckue delicmeus U npasuila cCpasHeHUA
AJA GeHCTBHUTENBHBIX HMCeN ONpelesATCA Tak, 4TO
CBOMCTBA 3THX [elCcTBHUII, 4 TAKMKe CBOMCTBA PABEHCTR
¥ HEPABEHCTB OKAa3bIBAIOTCH TAKHMMH Ke, KaK U [Jd
PAIMOHANBHEIX YHCe.
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damaua 3

O1Ber

3apaua 4

Otrer

3apaga 5

Obpatumea K AeHdCTBUIO M3BJIeueHUA KopHA. B rypce
BEICIIEH MATEMATHKNA AOKA3LIBAETCH, 4TO u3 aioboro
HEOTPHUATEJILHOTO AeHCTRUTENEHOTO YUCHA MOMKHO
M3BJeYb KBajpaTHBIH KopeHb. B pesyinbTaTe HM3BIe-
YeHHs KBAJPATHOTO KOPHA MOYKET MOJYYHMTHCH KAk
pPanuoHAJNLHOE, TAK W WPPAIHOHANBHOE YHCJIIO.

Haupumep, 4/1,21 = 1,1 — panmuoHanbHOE IRCIO,
a J§= 1,7320508... — uppanuoHaiILHOE YHCIO. ‘

praHHDHaJIBHBIMH ABJIAIOTCA TaKiXe 4YHCJIa ‘\/-2-, ‘Jg,

JE, ﬁ,\/g 4 T. A., T. €. KBaApaTHbIe KOPHH H3 HATY-
PaJbHEIX YHCEJ, KOTOpPhle He ABJAIOTCA KBaJgpaTaMH
HATYPAJBHBIX YHCE.

3aMeTHM, 4TO UPPAUUOHAAbHbIE YUCLA NOAYHAOMCA
He MOAbKO NPU U3EAeieHUU Keadpamuulx KopHeil.
Hanpumep, 4mciao 7T, pPaBHOE OTHOIIEHUIO IJIWHEI
OKPY/KHOCTH K ee JHaMeTpy, ABJIAETCH HppPaluoOHaIb-
HEIM YHCJOM; OTMETHM, UTO UMCJO T He MOMKeT OLITL
MOJYYeHO H3BJedeHHMeM KOPHA M3 pPaIlHOHAJILHOTO
YyHCcaa.

Ha npakTuke I8 HaXO0MX/JQeHWS NPHOIMIKEHHEIX 3HAa-
yeHHH KBaJpaTHbIX KOpHed ¢ Tpebyemoil TOYHOCTBIO
HCMOIL3YIOTCA TABMHIBI, MUKDPOKAILKYIATOPE! H ADY-
T'He BBRIYHCIHTEJIbHEIE CDedCTBAa.

Brruncanrs sa ME npubnmxennoe smadenue 14
¢ TouHoeThbio go 0,001.

14 3,7416573.
3,742.

Brramenantes #a MK ¢ Tounoersio go 0,1: 4

23- /341 26.

3anuriiem JaHHOEe BEIpAXKEeHHEe B BHJe

(V34 ++/26)-23

W BBEIUHCIHM €TI0 3HaAUYeHHWEe 0 ImporpamMmme

34( + |26 E| 23 E 143,81718.

143,8.

Brriuncaure Ha MK ¢ TounOocTRIO Ko 0,01:

2+1;'3+Jg.
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P Banumem gamHoe BBIDAX<EHHE B BHIE 3+ Jg +2n
BBIYHMCJIHM €ro mo nporpamMmme

3[+]s[V][=]v][+]z
E 2,0708079.

OtBeT 2,07. <

Hrak, npaxTHYecKHe eHCTBHA HAJ HPPAllMOHAJBHEI-

MM YHCIAaMU 3aMEeHSITCH JHeHCTBUAMH Haj UX Jecs-

THYHBIMH NPHOIMIKEHAAMH.

T'eomerpuueckn pAelicTrBuTenbHBle yuesna usobpaka-

IOTCA TOYKAMM 4MCI0oBOH ocu (puc. 29). Kaxpomy

. AeCTBUTENLHOMY YHCJIY COOTBETCTBY-
1§ eT eJIMHCTBReHHAS TOYKA YHCJIOBOH OCH,

316

317

318

319

320

321

322

323

— M KamJI0#W TOYKe YMCJOBOH OCH COOT-
BETCTBYeT eMHCTBEHHOe HeHCTBUTEJb-
HOE YHCJIOo.

YupaxHeHHS

Ilpounrtars Apobb:
1) 0,(2); 2) 2,(21); 3) 15,3(53); 4) —2,77(3).
Banucars B BUJEe KOHEYHOHM WM GeCKOHEeYHOH NepuoiudyecKol

JecATHYHOM Apobu:
1, 1 . 2, 3.

1) 1’ 2) TR 3) 3 4) 1

3amucaTh B BHJe OOBIKHOBEHHOH ApoOM DeCKOHEYHVIO HecATHY-

HYI0 TEPHOANYECKYI0 ApPobb:

1) 0,(6); 2) 0,(7); 3) 4,1(25); 4) 2,3(81).

CpaBHHTHL uMcHAa:

1) 0,35 u 0,(35); 2) 1,03 u 1,0(3);

3) 2,41 u 2,4(1); 4) 3,7(2) u 3,72.

Hauer umcna: —8; —/16; -0,3; —g; 12; J7; 0; \E: 1. Beinu-

3, _ql
5)—5, 6) 37.

CATb T€ M3 HUX, KOTOPBIE ABJAKTCA: HATYDPANBHLIMHM; IEJIBIMU;
PAIMOHAIbHRIMHY.

(Verno.) Kakue U3 ykasaHHBIX YHceN ABJIAIOTCA UPPALMOHAIb-
HBIMH:

-2: 1; 0; J11; J16; -1,7; J1_7;% 2257

BeiyuenauTs HA MEUKpPOKANbKYJAATOPE ¢ To4yHOoCThIO g0 0,001:
1) V8; 2) J13; 3) J6,6; 4) J4,3; 5) J0,5; 6) |0,05.

Ilnomans kBajpara pasEa 12 m®. HaiiTh JJIMHY ero CTOPOHEI
¢ TOYHOCTHIO Jio 1 em.
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KAKHE LIH®Pbl 3AUNIHPPOBAHbI BYKBAMH
B NPHBEAEHHOH 3AITHCH CJIOKEHHA YHCEJ:

+
wl~ o
SR
R|om
iR~

324 BpluMCINMTbL HA MHUKDOKaJbKYJATOPe ¢ To4HOCTHIO #o 0,1:

1) 57 ++/31 -/28; 2) V87 — 54 +J17;

3) 687 +/123; 4) /801 -+/250:

5) /35604 - 28 ; 6) /6023 +/5785;
38 871

V55 - 28 J13%+ 182

325 Briuucnurs ¢ TouHocetsio g0 0,1 HA MUKPOKAJBKYIATOpE:

39 44 86 23
1) =+—=; 2) —-=;
v5 V3 NP
3) J1322+153%; 4) /1892 - 652 ;
332 + 182232 6) /b72-872+162;
7) e —
st”-w”.

326 BeiuvcinTh HA MUKDOKAIBKYJIATOPE ¢ TouHOoCcThiO Ao 0,01:

1) {5+y3++2; 2) JV8+v2 - 1;
3) JV3+445; 1) 6.5 -V13.
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KBagpartHbiil KOpeHs
H3 CTEeNeHH

BrluucnuM sHayeHWe BhIDAKEHHA va’ mpw a=3 u

a = -3. Ilo onpejeneEnio KBajpaTHOTO KOPHA V3% =3.
IIpu a = -3 naxonum /(-3)? =+/3? =3. Tak Kak uMciI0

3 aABnsercs IPOTHBOIOJOMHBIM YHCAY —3, TO MOMKHO
3anucarb:

J(=3)? =—(-8) nan [(-3)* =|-3].

Teopema 1. [Ina moboro 4ucia @ cupaBeijiiBO pa-
BEHCTBO '
Ja? =|al.

& PaccmoTpum aBa caydai: a=>0uma<0.
1) Ecnu a 2 0, 1o mo onpefeneEu0 apupMeTHUECKOro
KOpHA
a?® =a.
2) Ecan a <0, to (—a) >0 u nostomy

\/a—z =\(-a)? =-a.

Takum obpasom,

= {a. ecim a2 0,
ac =
—-a, ecam a <0,
1. e. va? =|al.

Hanpumep, /(-8)* =|-8|=8.

BmecTo Toro 4To6nI FOBOPUTE, YTO paBeHCTBO va® =|a|
BLIIIOJIHAETCH TpPH NIOOBIX 3HAYEHHAX BXOAAMNINX B
Hero 6YKB, rOBOPAT, YTO 9TO PABEHCTBO BHIMOIHAETCSA
moxcdecmeenHo.

PaBeHCTRa, cOpaBeIABLIE NPH JHOOBIX 3HAYEHHSX
BXOAANMMX B HUX OYKB, HA3BIBAKOT moxdecmsamu.

IIpuBegeM NpHUMepEl TOMXKJECTR:
(a +b)’=a’+2ab +b2.
a?-b*=(a-b)(a +b).
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3anaua 1 Yupocrurs: 1) \/a_g; 2) \E.
> 1) -\/a_"=,f(ﬂ“)2 =|a%|. Tak xak a*> 0 npu awbom a,
10 |a%|=a* u nosromy va® =at.
2) Ja® = (a®)* =|a?.

Ecau a >0, to a® > 0 u nosromy |a?|=a®.
Ecnu a <0, to a® <0 u nosromy |a?|= -a®.
Hrak, B 3TOM clyuae 3HAK MOAYJSA CJIeAyeT OCTABUTh:

va® =|a?|. <
Teopema 2. Ecima > b>0, 10 Va > b.

® B camom felte, ey fONMYCTHTE, 9To Ja < /b, T0, BO3-
Bejiss o0e 4acTH HEpPABEHCTBA B KBAJPAT, [MOJYy4HM
a <b, 4To IPOTHBOPEUUT YCJIOBHIO @ >b. O

Hanpumep, +/256 > {225, rmax xax 256 > 225;
3<J10 <4, Tax xax 9<10 < 16.

3apava 2 Y1upocTuTe BbIpaKeHue ,/(JE -3)2,

P Ucnoabsys ToxmecTBo Va® =|al, moayuaem:

J(/B-3)2 =| 8 -3].
Tak xak 8 <9, To no Teopeme 2 noaydaem V8 < 3. Ilo-
aromy V8 —3<0 HIJ§—3|=—(\[§—3)=3--\/§.
OTtsBer 3-48. <

3apmaua 3 PemnTs ypasHerue (x —7)% =x— 7.

P Tax xax [(x-7)* =|x-7|, To UcXonHOE paBeHCTBO
NPUHIMAET BUJ:

lx-T|=x-7.

9T0 paBeHCTBO CIpABEIJHMBO TOJBKO mpH x—T7 =0,
T. e. mpu x = 7.

OTBer x27.

3amaua 4 YTpocTuTh BHIpaykeHne 7 — 4./3.
b Bamerum, uro 7 - 448 =443 +3=(2 - /3)2.
IToaromy

V1-4/3=f2-V3)? =2 - V38|=2- 3,
rak Kak 2 =4, J4>43. <
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YnpasKHeHH A

327 BepHO 1H pPaBEHCTBO:

1) V5% =5; 2) J(-5)? =5;
3) (-5)2 =-5; 4) J(-5)2 =|-5/?

328 HaiiTy 3HaueHUe BbIpAKEHUA v x> 1pPHU:
1) x=1; 2) x=2; 38) x=0; 4) x=-2.

329 BriuwcianTs:
1) 4/35; 2) J28; 3) V5;
4) {114, 5) (-3 4 6) (5.
330 VYupoeruTs:
1) VnB; 2) Jxl%,
3) va', a>0; 4) Jbb .
331 HaijiTn 3HaYeHUe BBIDAXKEHUHA 1,‘::52 -2x+1 npu:

1) x=5; 2) x=1;
3) x=0; 4) x=-5.

332 CpaBHUTE umcua:

1) 4 u15; 2) 2,7 u JT;

3) /3,26 u 1,8; 4) J18,49 u 4,3.
333 IlokasaThb, uTo:

1) 4</17 <5; 2) 3<410 <4;

3) 3,1< 10 <3,2; 4) 6,1<+/38 <6,2.

334 HaiiTn aBa MOCHeJOBATENBHLIX IEJLIX YHCIA, MEXKIY KOTOPEIMUA
SAKJIIOYEeHO YHCI0:

1) 439; 2) J160;

3) /0,9; 4) |8,7.
335 Vopocrturs:

1) J(4-V5)%; 2) J(5-2)%;

3) (3-2); 4) (V15 -4,
336 ViopocTuTh BRIpAXKEHHE:

1) W. eclin X 2 5;

2) m)_? ecnu a < —3;

3) m, ecau k= —0,5;

4) Jm, ecau a < 3b.
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337 IlokasaThb, 4TO:

1) a+5-./(a—>5)* =2a, ectma <5;
2) ey fG-p? = {50 com 2 0

2y, ecim x<y.
338 PemwuTh ypaBHEHHE:
1) J(x-2) =x-2; 2) J(x-2)? =2-1x.

339 Vinpoct#B, BEIYUCIWTE HA MUKDPOKANBKYISATODE C TOYHOCTHIO
no 0,01:

1) J3-242; 2) {9 -445.

KranpaTHpiii KOpeEB
13 NpoH3BeNeHUHA

3amaua 1 Iloxasars, 4To y16-25=+/16 - \/2_5
> J16-25=1/400=20; J16-425=4-5=20. <

E -Teopema.Ecama)O b=0, To

o o

T. €. KOPeHb W3 NPOM3BE]CHHMHA HEOTPHIATETbHBIX
MHOJKHUTEJell paBeH IMPOH3BEAEHWIO KOPHEH W3 3THX
MHOMKHTe e,

® Jlns Toro uTobE! AOKA3ATE, UTO JE o \/3 ecTb apudme-

THYECKMM KBAJApPATHEIN KOpeHb M3 ab, HAIO HOKAa3aTh,
YTO:

1) Ya-vb>0; 2) (Ya-Jb)*=ab.
Ilo onpesenesno KBAaAPATHOIO KOPHA Ja> 0, Jb> 0,

noaromy va - JE 2 0.Ilo cBoiieTBY CTENEHH IPOH3BEJe-
HHA U ONpeJesIeHHI0 KBaJPATHOTO KOPHA

(Va - Jb)?=(Ja)2 (Vb)2=ab. «
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Hanpuwmep,

V2304 =/36-64 = /36 - /64 =6-8=48.

Ilo pmokazaHHON TeopeMe npu YMHONEHUU KODHEL
MOXKHO IePeMHOMHTEL HOJKOPEeHHEIe BhIDAKeHNA H U3

pe3yiabTaTa H3BJIe4Yb KOPEHB: \/E JS = '\/ﬂ—b.

3anaua 2

3amaua 3

3apaua 4

98

Hanpumep, v3- 12 =+/3-12 = /36 =6.

OTmeTnM, UTO TeopeMa cIpaBelJiMBa AJIs Jiroboro yuc-
Ja HeOTpHUIATeNbHBIX MHOMHUTeJell. Hanpumep:

Jab =\/E-\/E-JE, ecim a=>0,b20, c>0.

BuiuucauTs 54+ 24.
J54-24=/9-6-6-4=,/9-36-4=9-/36 -J/a=
=3-6-2=36.

Ilycrs gaHo BeipaskeHue va2b, Ecam a >0 u b2 0, o
0 TeopeMe 0 KOpHe W3 NPOH3BeleHHsA MOIKHO 3a-

nucaTh:
Va?b = a? - b =ab.

Takoe mpeofpaszoBaHue HA3LIBACTCH BbLHECEHUEM MHO-
yeumets u3-nod 3HaKa KOpHA.

YnpocTUTE BEIpaXeHue 2@ + Jﬁ
2427 +J12=219-3+4-3=6/3 +2/3=83.

B HEKOTODBIX CHYYAAX IOJIE3HO BHOCUMbL MHOMNCUMe-
AU nod 3HAK KOPHA, T. €. BRINOJHATHL IpeobpasoBa-
HHe BHZAA

aJb=+a%b,raea>0, b>0.

VYupoceTurs BRIpaskeHUe
8a,/2 —2p (2,
a b

BHoCcs moJsioxuTeNbHBIE MHOMKHTENH a u b Noj 3HaK
KOpH#A, IoJydaeM:

b _ a _ 2.0 _ 2.8 _
soF-20F -0 oo

=3ab — 2ab = Jab.

rae a >0, b>0.



341
342

344

346

347
348
349

350

351

YupamxHeHHS
Borumenuts (340—341).
1) J49-25; 2) J0,01-169;
3) V/625-9-36; 4) ,/256-0,25-81.

1) ¥/8-50; 2) 4/32-50; 3) V108-27; 4) J/27-12.

BeluucauTs ¢ NOMOINBI PA3J0KeHHA NOJAKOPEeHHOT'O BhIparkKe-
HHA HA MHOXXHTeJNH:

1) J3136; 2) J/6084; 3) J4356; 4) J1764.

Beiuucaurs (343—346).
1) J2-432; 2) J10-90;
3) V3-J7-421; 4) J2-J22-J11;

1. /2 [q. 2. (6. |7

2R B

1) ,’1132- 1122 ; 2) \H822— 182 ;

3) 1f652—632; 4) /8132-3122,

1) 5*-32; 2) J74-28; 3) J(-5)°-(0,1)%; 4) 122-3*.
1) (V8 +v2)%; 2) (V7 - J28)%;

3) (V7 +V6)(7 - /6); 4) (572 + 2V5)(5v/2 — 25).

BhiHecTH MHOKHUTENb H3-TIOJ 3HaKa KopHA (byxkBamu ofosHaue-
HBbl MOJIOKUTENbHBIe Uncaa) (347—348).

1) V16x; 2) J2x2; 3) J5at; 4) J3ab.
1) |/8y; 2) V75a%; 3) VTm?®; 4) 50a° .

YnpocTuTs BhIpaXKeHHe:

1) 3420 - V5; 2) 3V18+2J2;
3) 2427 - J12; 4) 2@—2Jﬁ+iﬁ§;
5) 5J§+%J§-2Jﬁ; 6) sm—ﬁﬁ 147.

BHecTH MHOMXHTENE TIOJ 3HAK KODHS:

1) 2V2; 2)3J3; 3 2&%@; 4) 10,/0,08.

BrecTn MHOMHUTens noj 3HAK KopHs (BykBamu obosHaueHbl I10-
JIOMKHTEeIbHBIe YHCIIa):

1) aa;  2) aV; 310‘(1; 1 L3z
a x
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352

353

354

355

356

357

358

359

360

361

CpaBHUTE:
1) 2v3 u 3v2; 2) 240 u 4410;
3) 448 u 2418; 4) 2445 u 4420.
YupoeTurh:

1) bJE+aJE, a>0, b>0;
b a
2) %W-&ﬁxﬁ—ng, x>0,
BuiuncauThb:
1) (/5 - V45)2 - (V13 + J11)(¥11 - V13);
2) (V11 - VYT +J11) - (V12 - J3)2.
YnpocTUTh BhIparKeHHe:
1) %\ﬁ%+3\/§+2ﬁ; 2) 345 — 125 + 4/80;

3) -§ 27+§ 300 + 5v3; 4) 2J§+0,5J3_-% 18.

Ynpoctuts Beipaxenne (bykBamu 0003HAYEHBI MOJOMKHUTEILHBIE
umuca):

1)% 9x5+% 4x3 — xJx +xx%;

2) 3,/0,04a%b° - 2,/0,25a°b% + 4b‘,%a3b3 )
Pasnoxkurs Ha MHOXHATENN no obpasuy (a =0, b= 0)
9-a=(3-Va)3+a):

1) 25-a; 2) b-16; 3) 0,01-a; 4) b—%.

Coxpature gpobs (a =0, b= 0):

25-a b-16 0,49-a | 0,81-b
Y 5+va Voo Ja+0,7 : 0.9+b
BpiduCIHTh HA MHKDPOKAJNBKYJIATOPE C TOYHOCTHIO 70 0,1:
1) v23-/51; 2) V123 /63;
3) V13-17-19; 4) J15- /18- /21;
5) V3-V5-8-Y13; 6) v2-v3-5-47.

JokasaTh paBeHCTBO
J2a+2‘}a2—b =\/a+\/5+\/a—\[5,
eclnu a = JE, b=0.

INocTpouTs rpaduk PyHKIMM:

1) y=Vx2; 2) y=J(z-1)2.
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KpaapaTHbiii KOpeHb
H3 ApodH

§m _____ e

25
36

2
" g.§= é =§ :é
WJ36 6 6’ Jf3g 6
Teopema. Ecima >0, >0, To

T. €. KOpPeHb M3 Apo0H paBeH KOPHIO M3 YHUC/IMTENd,
ACJIEHHOMY Ha KOPEeEL W3 3HaMeHaTeld.

3amaua 1 [Toxasars, uro

sl

&

@® Tpebyercsa moxkasaTh, 4TO:
2

1) %;0; 2) [%] =%.

Takx kak JEBOHJE>0,T0 %)0.

Ilo cBoiicTBY BosBegeHHS APOOH B CTelNeHb M OIpeje-
JIEHUI0 KBAJPATHOTO KOPHA TMOJIy4yaem:

(J;T_(m

Hanpumep, 121_4i41 1

225 o925 15°

ITo nokasaHHO TeopeMe npu dereHul KOpHell MOXHO
pas/leJINTh MOJKOPEHHEIe BRIPAMKEHUA W W3 Pe3yJIkTa-
Ta H3BJIeYb KOPEeHb:

a

_a=
Jo Vo’
Hanpuwmep, %=J§=Jﬁ=6.

B HeKOTOpPBLIX 3ajadax MOJE3HO u3basumsesa om uppa-
YUOHANbHBLX 6bipaAXeHUl 6 3Hamenamene Opobu.
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damaua 2
g
3amaua 3
@}
3amaua 4
a

I

I[Iyers nano BeipaxeHue —, rjae b > 0. YMHOKaA 9uc-

J_b
JIHTeN: W 3HaAMeHaTelb apobu Ha '\/-b‘, noaydaem

a _ab _a-b
b

. Hanpumep:

r_ff_i

2

HcKANYAT, MPPAllMOHANIBHOCTD U3 3HAMEHATEJNA:
V5+43
J5-43

Ecu yMHOKHTE pasHoCTh v5 — /3 Ha cymmy 5 + /3,

TO NOJY4YHTCHA BEIpAXKeHUe, He cofepikaliee KOpDHe.
IToaromy

Va+3 _(5+3)5+8) _(f5+3)" _
V5-V3  (V5-v3)V5+38) 5-3

=5_+_221_51,§=4+J15. <

IokaszaTh, 4To cpejiHee apudMeTHUecKoe ABYX IOJIO-
JKHTeJIBHBIX YHuces a U b He MeHbIlle CpeJHEro reomMer-
PUYECKOro 3TUX 4uCce:

= ; b > Jab. (1)
TpebyeTca ZoKaszaThb, 4TO
= b _ Jab >0.

IIpeobpadys aeByI0 4aCTEL HTOTO HEPABEHCTBA, MOJy4aeM:
a+b_ [ _a+b-2Jab (J_—w/_)2
2 2

3aMeTHM, UTO0 B COOTHOINEHHH (1) 3HaK paBeHCTBa
HMMEEeT MeCTO TOJNBKO IpHu a =b.

IIpozasen BapemmuBaeT AOMOKH Ha PHIYAXKHBIX Becax.
Iokynarens kynua 1 kr a6mox, a saTeM KynuJ elle

b 1 xr, nonpoCcHE NpozaBia NOMEHATE Me-
CTAMH [pPU BTOPOM B3BEIIHMBAHUY THPIO

A

1xe
(y xe)

Puc. 30

u abnoxu. Kro nonec ybmiTm, ecamn
BeChl He OTPeryJMpOBaHBI?

p- IlycTs mieynm BecOB paBHHI a H b

(puc, 30). IIlpym nmeppoM B3BeIIMBAHHH
r noKynaTelb Npuobpen x KUJIOUPAMMOB
sabaox. U3 kypca (pu3MKH M3BECTHO, 4TO

X Ke
(lxz) x-b=1-a, oTryaa :c-E Ilpn BTOpPOM
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B3BeIIHBAHHH IOKyIaTeJib npuobpen Y KHIOrpaAMMOB

Abmox. M3 ycmoBmsa paBHOBecHsA y:a =1-b Haxommm

y=£. Hrak, OBIJIO KyIJIEHO %+2 KHJIOrPaMMOB
a a

610k, Mcnonsays HepaBeHCTBO A CpefHero apwmd-
b
METHUECKOro ¥ reOMeTpPHYecKOro 9ucesl % a1 2, mony-
a
b

a
_+_
uaem 2 021’5-9,0'1'53711& 8,b59
2 b a b a

OtBer V6niTOK MOHEC mpojaBell.

362

364

365

366

367

YnpaxHeHHd
Briuncauts (362—365).

100 . 1 1
) 1/—4?, 3) 31; 9 \[g

25 ) 16 _ [169
3) J;+ 144" 4 \/; 225"

Jﬁ 2)@ 3)4\@_ 4)20Jﬁ
Jio’ 5v2

64 -49 4 14
’ a 5=-11—;
196 - 324 ) 9 25
/ 9 r2
16 81 169 = 16 17

Hexnwouurs HPPAUHOHAIBHOCTE H3 3HAMEHAaTEeJIA:

3 . 2 .
b & R et
1. 4 3
4’3+,r' R r‘?ﬁ' 6’J5+J5’
(5T, g (10418
D e Doy

Ha MEKDPOKAJbKYJIATOPE BHIYHCIUTH ¢ TOYHOCTHIO Ko 0,01 pas-
HOCTh MEKJY CpefHHUM apu(dMeTHYecKHM W CDeJHHM TeoOMeTpH-
YECKHM 4HCeN:

1) 17 u 39; 2) 71 u 86;

3) 134,2 u 243,1; 4) 150,3 u 210,4.

ILnomans, ogHOro KBajpara 72 c¢M?, a MIoAaabL APYroro KBajapa-
ra 2 cmM?. Bo CKOJIBKO Pa3 CTOPOHA IIEpBOTO KBAajpaTa GoJblue
CTOPOHEI BTOPOro KBagpara?
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369

370

371

372

373

374

375

376

Hsaneq b KOpDeHb:

4

3) ' ,roe a>0; 4) ,rme a<0.
tI

YupoeTurs BeIpaskeHHe:

1) (x-3) ’—L—— mpu: a) x> 3; 6) x <3;
x*-6x+9

2) (2-a) ,—1—— npu: a)a>2; 2)a<2.
a“-4a+4

Brrunenurs:

L 2+3J§+2_3JE; 2 3—5\(ﬁ+3+5ﬁv1;
% J1_12—3_J1_17—2; K 3+3JE+ETZ‘7:;

5) ﬁ3h2_ﬁ2+3_2ﬁ; 6)3__11/_3 1,/" 3J_

Hokasarsk ¢ NOMOILI0 HEPABEHCTBA MeXK/Jy CPefHHUM apudMeTH-
YeCKMM H CPeJJHHM IeOMeTPHYeCKHM, YTO JAIA JIOOLIX TOJOMKH-
TelbHBIX YHCeJ a ¥ b BHINOJHAETCA HeDaBEHCTBO

e [Esn
b a

YOpOCTHUTE BhlpakeHHe:

JE:J_ Vb; 2) 2(Vx + f)—ff

gy ZVX+ . aJ_ +bVb
) ——;
xy+y a+ J__ b+ b
BpIiuHCIATE HA MHKDOKAJBKYJIATOPE ¢ Tquoc'rbl_o mo 0,01:
) 51, 2 9. | {2655
J26 Va6’ 2
) V5467 J_ V17 J_ V10

Ve DT Ve

HokazaTs, uTo A 06X TOJOKUTENbHBIX YHCeN a u b cnpa-
BEeL/INBO HEPABEHCTBO:

1) Jab> —2—; 2) Jﬁh(i;ﬁh@.
l+l b a

a b
ITocTponTh rpaduk GYHKIHH:
1) y={x2-2x+1; 2) y=4x*-6x+9.
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: ¥YupaxkuHeHHsI
- k raase I

...... |.....|..-.|.,...|.....|.....|.....|.....|.‘...|‘,..‘|....‘|.....|.‘...r_....|.

377 BBIUHCIHTE: ) >
) 3% 2) (oI 3) [J%) _— (3%] .
378 Uro Hoabme:
1) Jﬁ W J§§; 2) 40,2 nan 4J0,3;
3) 3 niam JE; 4) 5 unn @?
Breiuucauts (379—382).
379 1) V21-6-7-8; 2) V72:6-45-15;
3) /225-0,16-400; 4) -\j900'25'1,69.
380 1) V7-463; 2) V8-/98; 3) J75-43; 4) J10-+40.

472, 263 2445 | 44/99
= V35 D s %) Js_o’ D ova

382 1) V2°; 2) V35 3) V5
4) V6°; 5 J(-3)°%;  6) \/( 7)‘*

383 VYupocTuTh:

1) 320 + 28 + V45 - J63;
2 3 3).,[3.
o (2fE-8/T+13) 2
3) (6+/45 3720 +980):(3V5);
4) (748 - 14418 +0,7412): (7V2);
5) 2 —+—2—;
1+JE 3+J§
6 4

) BTz G+ i3

384 Coxparuts apobb:

5a%- 35 - 3x 5x—~ 5J_
1 5 2 3 3)
) a-7 )x+\f§ 3-x?
4J§+J_ 5) J15 -5 | 6) 9-243
b-16a J6 -J10’ 346 - 242
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385

387

388

389

390

CpaBauth: 7 B J48; 23 u342.
Brraucnurs: +/81-49; ,/0,3-120; ——"}?; "2%; 1f(—l'?)z ANETH

VupocTuTs BeIpa)keHUe:

3/8 +4/2-3/18; (V5-v2)%; (2-/3)2+3).

BLIEECTH MHOMKWTeNh M3-TOJ 3HAKA KODH#A: V8a3, a>0.

2_3 Jx+
CokpaTuTe ApoGb: = 3 ‘/; :
x+ \E -y
HMcexnouyurh UppalMoOHANBHEOCTE U3 3HAMEHATEeJ: i; 1

sﬁ 2+J§.

PemuTs ypaBHEHHE:
1) Jx-1=4; 2) Vx+9=5;
3) 1/2(3:—1) =12 4) J2x-T7=1.

IIpm KakuX 3HAYEHHAX X CIPABEAJIMBO DABEHCTBO:

1) |x-2]|=x-2; 2) 18- x|=x-38;
3) J(x+3)* =x+3; 4) J(5-2x)% =2x-5?

YIpOoCTUTEL BLIpAXKEHHE:

1) y:,[xz—zxi-l +Jx2-6x+9 npu:

a) x<1; 6) 1<x<3; B) x>3.
2) yz\/az—4a+4+,jaz—10a+25 npu:
a) a<2; 6) 2<a<5h; B) a>b.

Haiitn sHauedue BoipaxceHus 2x° - bax +2a? opm x= \/E + 1/5

n a=6-5.

YHpocTUTh BhIpayKeHHE:

ab . a’b |
D | Jab a+m]'“—b,
2)ra+ﬁ+a—ﬁ]_a—ﬁ;
a-Jb a++b) a®+b
3) c-ﬁ_c+ﬁ}2cﬁ_
c+Jd e-Jd) e+d’
2 2 2b
4) (2+J3)[ﬁ+2—2_£+4_b).

Cymma aByX umces paBHa 14, a ux passocts v 10. Jlokasars,
4YTO MPOM3BEJEHME STHX YHCeN PaBHO 1.
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391

392

393
394

395

396

397

398

399

YopocTuTs:

1) Jx_y'(i"xy_zg_\[xiy} rae x>0, y>0;

a (1 1 ja_, |b].
2) [EJa:b bJ: bJ:).JE.rnea>0,b>0.

Hckawuants HppanHoOHAJBHOCTE M3 3HaAMEeHaTeJIdA:

1. 2 . JT+ 5 5-443
V"o @ 2ma P Vsieoe

IoxasaTs, uro ecim a>0, b>0, 10 a—Jab+b> Jab.

BrIyucauThs Ha MUKPOKAJNBKYJIATOpe NpHUOJIMIKeHHOe 3HAUYeHUe
KOpHSA ¢ To4yHOocThIO A0 0,01:

1) J4,6; 2) J2,13; 3) /3,148; 4) |/13,69.

Ha MUKpOKaJbKYAATOPE BBIYMCIAUTE ¢ TouHOCTHIO Ao 0,001 3Ha-

YeHHe BLIDAYKEHHSA Ja +1_2 npHu:
a

1) a=1,1; 2) a=1,19; 3) a=0,81; 4) a=0,9.

BerauciuTL 3HAYEeHHE BRIPaYKeHUA ,/3x2_+ 8x-9 ¢ TOYHOCTBIO
no 0,1, ecan:

1) x=38; 2) x=4; 3) x=5,5;

4) x=6,3; 5) x=-25; 6) xr=-31.

Hokasats, 4ro ecin a >0 u b >0, To
(a +b)[1+1] z4,
a b

,I[orcasa'rb. 9TO AAA AWORIX 4Hucea a A b ClIpaBelJINBO Hepa-
BEHCTBO

a+b a4 b’
2 2

YupocTuTh BhIpayKeHHe:
1) y=y/x2-8x+16 +x>~12x+36 mpm:
a) x<4; 6) 4<x<6; B) x>6;

2) y=J4x2—4x+l +J9x2—6x+1 npu:

1 1 1 1
—_" _Q Q_' =
a) x<=; 6) x ;5 B) x>

CpaBHUTE Va + b HJE+ JB,r,u,ea?O ub=0.
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1V

Zaasa

KBaagpaTnbie
. YyPABHEHU A

KBanpatsoe ypasHeHHe
H €ro KOpHH

§% ..... o

3amaua 1

OcHoBaHMe NPAMOYrOJLHHMKA OOJbINE BLICOTH HA
10 cM, a ero miomans paBHa 24 cm”. HaiiTu BEICOTY
OpAMOYTOJIBHAKA.
IIyeTs X CAHTHMETPOB — BHICOTA NPAMOYTOJNBHMKA,
TOTZIA ero OCHOBaHMe paBHO (X + 10) canTuMeTpos. ILio-
waghk 9TOre NpAMOYroAbHHKa paBHa x(x+10) em?.
Ilo ycnosuro 3amaum x(x +10)=24.
PackpreiBas ckobKku M mepeHocs uyucio 24 ¢ MpOTHMBO-
MOJMOXHEIM 3HAKOM B JIEBYI0 YACTHL YPABHEHWSHA, I10-
Jydaem:

x2+10x-24=0.
PaziokuM JieBYI0 YACTh YPABHEHUS HA MHOMKHTNH
crnocofoM I'pynnupoOBKH:

x24+10x-24=x*+12x-2x-24=
=x(x+12)-2(x+12)=(x + 12)(x - 2).
CJIE,I[OB&TEJII)H.O, YpaBHEeHHEe MOMXHO 3alucaTb Tak:
(x+12)(x-2)=0.
9ro ypaBHeHHe UMeeT KOpHH X, = 12, x, =2. Tak kax

ANMAHA OTPE3Ka He MOKeT 6bITh OTPHIATEJBHBIM 4HC-
JIOM, TO MCKOMAsS BBICOTA PaBHA 2 cM. <

Ilpu pemreHu# 3TOH 3agauyM 6GBLIO MOJYUYEHO Ypas-

HeHHe
2 4+10x-24=0,

KOTOpOe HAa3BIBAKT KBAJPATHBLIM.
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Keadpamuvim ypasnenuem masriBaercst ypaBHeHHe

BHJIA

ax+bx+c=0, )

rae a, b, ¢ — sajaEsEbe 4uciaa, a #0, x — Heus-
BeCcTHOe.

3amaua 2

>

Koappunuenrnr a, b, ¢ KBajpaTHOro ypaBHEHHS

06BIYHO HA3BIBAKT TAK: @ — MNEPEbLIM WIN CMAPWUM

Koapuyuenmon, b — emopum KodpPuyuenmon,

¢ — CB0000HbIM YAEHOM.

Hanpumep, B ypasuenuu 3x2 - x + 2 =0 crapmuii xo-

apunuent 3, Bropoit xoahdunuenr —1, csobomHbIi

wieH 2.

Peuienyve MHOTHX 3ajlay MaTeMaTHKH, (PH3UKH, Tex-

HHKHU CBOJUTCA K DelIeHHI0 KBaJPATHBIX YPDaBHEHHH.

IlpuBenem eme mpuMepbl KBaJpPATHLIX YpPaBHEHHII:
2x2+x-1=0, 5t2-10t+3=0,

x2-25=0, 2x2=0.

Ilpn pemreHWH MHOTHX 3884 [OJY4YalOTCsH ypae-

HeHHMHA, KOTOpHIE C IIOMOIIbI0 ajrefpamdecKMx Ipe-

obpasopaHuil cBOAATCH K KBajgpaTHRIM. Hanpumep,

ypaBHenue 2x2+3x=x%2+2x + 2 mocje nepeHeceHHs

BCEX €ro 4JIEHOB B JEeBYI0 YACTb M IPHUBEIEHHA MOX00-

HbIX UJEHOB CBOJAUTCA K KBAADATHOMY YPABHEHUIO

x*+x-2=0.

Pemuts ypaBHenue x2 = 64.

Ilepenecem 64 B neBy0 4acTh, MOJYYMM KBajpaTHOe

ypasHenue x> —64=0.

PaanouM JIeBYI 4acTh HA MHOMKHTEJM:

(x—8)(x+8)=0.
CnepoBaTenbHO, YpaBHeHHe MMeeT [Ba KOpHA: x, =8,

X, = -8. <
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3ameTHM, 4TO NepBHI# KOpeHs ypaBHeHMa x° =64
ABIAETCA apU(dMeTHYECKHM KODHEM u3 uuciaa 64,
a BTOPOil — IPOTHRBOIOJNOKHBIM €My YHCIOM:

x, =464, x,= —/64.
Iru nse dopmysisl 00bIUHO 00'BEZUHAIOT B ONHY:

xLz:iJ@.

Orser k samave 2 MOMCHO 3alHCaTh Tak: x; ,=18.
Vpasrenue x2 =64 ABaseTcA YACTHBIM CIyYaeM ypas-
HeHHA BUAa x2=d.

Teopema. Ypasuenue x°=d, rae d >0, umeer gBa
¥
o Ty=Nd, X =-vd.

Ilepenecem d B JIeByI0 HacThb ypaBHEHHA:

x2-d=0.
Tax xkak d >0, To 0 onpefeseHNI0 apH(PMETHIECKOTO
KBaJpaTHOro KOpPHA d =(JE)2. IloaToMy ypaBHeHHe
MOJKHO 3aIMCATh TaK!

x?-(Jd)?=0.

Pasnomxum JIEBYIO HACTh 3TOI'0 ypaBHeHHA HA MHOMH-
TeJIH, NOJY9IHM:

(x-d)z+d)=0,
OTKYyLa xl=ﬁ, xzz—JE.

Hanpumep, YypaBHeHHe xzzg UMeeT KOpDHH

T tJ%= i%: ypaBHeEHMe x°=3 wuMeeT KODHH

11.22'5\/5; ypaBHeHHe x2=8 uUmMeeT KODHH
x, ,=+/8=22/2.

Ecnu B ypaBHenuu x°=d mpapas wacTh paBHa HYJIO,
ro ypaBHenHe x’=0 umeer oaun xopedb x=0. Tak
kak ypasHeHMe x°=(0 MOKHO 3amHucaTh B BHJe
x-x=0, To UHOrlAa rOBOPAT, UTO ypaBHeHHe x2=0
HMeeT [Ba PaBHBIX KOPHA: X; ,=0.

Ecau d <0, mo ypasnenue x*=d ne umeem deitcmsu-
menbHbIX KOPHEil, TAK KaK KBaJPAT JeHCTBUTEJIBHOIO
YHCJIa He MOXKeT OBITh OTPHIATeNBHLIM YHcjaoM. Ha-
npuMep, ypasHenue x2=-25 He UMeeT AEACTBHTENb-
HEIX KOpHeil.
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401

402

403

404

405

408

409

410

YupaxxHeHUA

(Yermo.) Kakue M3 JaHHBEIX ypaBHEHHH ABISIOTCA KBAJpaT-
HBIMH:
2

1) 5x2-14x+17=0; 2) §x2+4=0;
3) -Tx2-13x+8=0; 4) 17x+24=0;
5) -13x*+26=0; 6) x?-x=0?

(Verro.) HassaTh KoadpumuenTsl 1 ¢BOGOAHLIH YJIE€H KBajpar-
HOT'O YpaBHEHMSA:

1) 5x2—14x+17=0; 2) %x2+4:0;

3) —x2+x+%=0: 4) -Tx*-13x+8=0;

5) x2+25x=0; 6) ~x2-x=0.

BanucaThk KBajpaTHOe ypaBHeHue ax”+bx +c¢ =0, ecin usBecTt-
HEI ero KoahPHUIHeHTsI:

1) a=2,b=3, c=4; 2)a=-1, b=0, c=9;
3)a=1, b=-5, ¢=0; 4) a=1, b=0, ¢=0.
IIpuBecTH AaHHOE ypaBHeHHE K BHAY KBaJApaTHOrO:

1) x(x—-3)=4; 2) (x-8)(x-1)=12;

3) 83x(x-5)=x(x+1)-x%; 4) T(x?-1)=2(x+2)(x-2).
Kakune us uyncen -3, -2, 0, -1, 1, 2, 3 ABAAOTCS KOPHAMH ypaB-
HEeHMA:

1) x2-9=0; 2) x2+x-6=0; 3) (x-1)(x+2)=0;
4) x2—x=0; 5) x2-5x+6=0; 6) (x+1)(x-3)=x7?
(Yerso.) CKOJIBKO KOpHei HMeeT ypaBHeHne x2 = 36 ? HailTh ux.
Kakoil u3 X sABJIsAeTcA apudMeTHYeCKHM KopHeM u3 367
(YerHo.) PemuThs ypaBHeHHe:

1) x2=1; 2) x2=9; 3) x?2=16;
4) x%=25; 5) x2=100; 6) x%2=0.
HajiTH KOpHHM ypaBHeHHA:
1) _ﬁ-i; 2) xzzﬁ; 3) x2=11;
16 49 9
4) 12=2i; 5) x2=5; 6) x2=13.
PemnTe ypaBHEHHE:
1) x2-49=0; 2) x2-121=0; 3) éx*’: =
2
4) %:0; 5) x2+9=0; 6) x2+12=0.

PemnTe KBafipaTHOe YpaBHeHHE, DA3JIOKHUB ero JeBYI0 4acTh HA
MHOMHTEJH:

1) x2-x=0;
4) 5x2-3x=0;

2) x2+2x=0;
5) x!—4x+4=0;

3) 3x2+5x=0;
6) x2+6x+9=0.
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411

412

413

414

415

416

LR

BLIYHCIUTH NPUOIHIKEHHO ¢ MOMOINBK MHKPOKAIBKYJIATODA
KODHH YDABHEHHUS:

1) x2=7,12; 2) x%2=31; 3) x?=0,4624;

4) x*=675; 5) x*-9735=0; 6) x2-0,021=0.
PemuTs ypaBHeHHE:

1) (x-2)(x%2+2x+4)-x?(x-18)=0;

2) (x+1)(x%2-x+1)-x%(x+4)=0.

IoxasaTs, uro ypaBHeHHs x°=4 u |x|=2 umelor ogrn 1 Te xe
KODHH.

HaiiTy Takoe mOJOMKUTEIbHOE uHcJO b, 4TO6BI JeBas 9acThb
yPABHEHMA OKASANACH KBAJAPATOM CYMMBI MJIM DA3HOCTH, H pe-
IIHTE TONYYeHHOe YpaBHEeHHe:

1) x*+bx+4=0; 2) x>-bx+9=0;

3) x2-8x+b=0; 4) x2+§x+b=o.

Pemuth ypaBHeHHE:
1) x2+4x+3=0; 2) x2+3x+2=0.

JokasaTh, 4TO ecaM HHCAO X, — KOPeHb yPABHeHUS ax’+

+bx+c¢=0, rge c#0, TOo uHcIO S KOpeHb ypaBHEeHHA
2 *o

cx“+bx+a=0.

Henoausie KBanpaTHEIE
VpaBHeHud

Kpagpataoe ypaBHenue ax®+bx+c¢=0 nHasrBawT
HenosHbiM, €cJin X0oTs Obl OfUMH U3 KoadpunueHTOB
b unu ¢ pasen Hyaio. TakuM o6pasoM, HeMOJTHOE KBAJ-
paTHOe YpaBHEHHE €CTh YPaBHEHHe OJ[HOTO U3 CleAYIo-
IMX BUAOB:

ax?=0, (1)
ax?+¢=0, c#0, (2)
ax?+bx=0, b=0. (3)

3ameruM, uTo B ypasuenuax (1), (2), (3) xoobdunu-
€HT g He PaBeH HYJIO.

Iloka)xkeM, Kak pEMIANTCA HENOoJHble KBaJgpaTHEIE
YPaBHEHHSA.
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3agaua 1 Pemurs ypaBHeHue 5x2=0.

Paanenns obe yacTH 9TOr0 YpaBHEHHA HA 5, DONYYHM:
x2=0,
orkysa x=0.

3anaua 2 Pemurh ypaBHeHHe 3x2 — 27 =0,

Pagnennm ofe wacTH ypaBHeHHS Ha 3:
x2-9=0.
IT0 ypaBHEHHE MOMXHO 3alMCaTh TaK:

x%=9,
OTKYJa X; o =x3.

3agaua 3 Pemurs ypasHenue 2x%+ 7 =0.

YpaBHeHHe MOXKHO 3a4IHCATEH TAK:

I9T0 ypaBHEHHe AelCTBUTENbHLIX KOpHeH He umeer,
rak kak xZ 20 ana mwoboro AeliCTBUTENIBLHOIO YHC-

Ja Xx.
3anaua 4 Pemuts ypaBHeHne —3x2+5x=0.
Pa3ioKUB JeBYI0 YaCTh YPABHEHHUA HA MHOMKHUTENH,
Oy unM:
x(-3x+5)=0,
orkyzaa x; =0, x, =%.
Orzer x,=0, x2=%.
YnpaxHeHHd
PemuTe ypaBeEenue (417—421).
417 1) x*=0; 2) 83x2=0; 3) 5x2=125;
4) 9x2=81; 5) 4x2 - 64=0; 6) x2-27=0;
- 7) 4x2=81; 8) 0,01x%2=4.
418 1) x2-Tx=0; 2) x2+5x=0; 3) 5x2=3x;
4) 4x2=0,16x; 5) 9x2-x=0; 6) 9x2+1=0.
419 1) 4x2-169=0; 2) 25—-16x%2=0; 3) 2x2-16=0;
4) 3x%=15; 5) 2x2=%; 6) 3::2:5%.
2 _ 2 2 _r 2 _
420 1) X 1o5 9y 9=x g, 3y 4-F 8, 4 g 274
3 5 5
421 1) 3x2+6x=8x2-15x; 2) 17x2-5x=14x?+Tx;
3) 10x+7x*=2x%+8x; 4) 15x+9x2=7x2+10x.
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422

423

424

425

426

427

Ilpu KaKUX 3HAYEHHAX Y 3HAUEHUSA AAHHEIX Jpobeil paBHEBI:
4x>-3x x%+5x 3x2+Tx Tx%-5x

1) " s 2) H ?

3 2 4 3

PemuTh ypaBHeHHE:

1) x(x—-15)=3(108 - 5x);

2) (x—T)(x+3)+(x-1)(x+5)=102;

3) (2x+1)(x-3)-(1- x)(x-5)=29 - 11x;

4) (8x-8)2-(4x-6)2+(5x-2)(bx +2)=96.

HaiiTi uneno, KBafipaT KOTOPOro PaBeH YABOEHHOMY 3TOMY uHC-

ny. CKOJIEKO pelnieHHH uMeeT sajaua?

HaiiTn 4yucao, KBajpaT KOTOPOI'0, VMEHBIIEeHHEII Ha 4, paBeH

Hymo. CkoabKo peureHuii uMeer 3agaua?

Ilrowans xpyra Belyucnserca no gopmyne S =nR? (rge S —
nuomank, R — paauye kpyra). Ha MUKpOKaNBKYIATOPE BhIYHC-
JIUTHL ¢ TOuHOCTHIO Ao 0,1 M AHaMeTp LMPKOBOM apeHEl, €CIIH ee

njomaxns cocraBager 2000 m2,
Pewmnts ypaBHenme:

x2-9 2
1) =0; 2) 2X+x" _o.
x-3 x+2

Merton BRIICJeHUSH
NOJTHOTO KBajgpara

Ilna penieHus KBaJpaTHLIX YPaBHEHHH NpHUMeHAeTCH
Memod evidenenusn noanozo keadpama. IlogcHUM aTOT

MEeTOJ] Ha NpHMepax.

3apaua 1 PemnTh KBaJpaTHOE ypaBHEHHe

x2+2x-38=0.
p IIpeobpasyeM 2TO YDABHEHHE TaK:

x2+2x=38,
2+2x+1=3+1,
(x+1)2=4.

Crneporatenero, x + 1 =2 unn x +1=-2, oTkyga x; =1,

Xy = -3. -
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Pemas ypasaenme x%+ 2x —3 =0, Mul npeobpasoBanu
ero Tak, 4TO B JIEBOM YACTH IMOJYYHJIICS KBAAPAT ABY-
uneHa (x+1)%, a npaBas yacTh He COZEPIKHT HEM3-
BECTHOe.

3agaua 2 PemuTs ypaBHenMe x2+6x -7 =0.

¥ IIpeobpasayem oTO ypaBHEHHME TaK, 4YTOOBI B JIeBOH Hac-
TH IOJIYYHUIICS KBAAPAT NBYUJIeHA:

»2+6x="7,

2 +2-3x="17,
x2+2-3x+3%="T+3%,

(x+3)%2=16.

ToacauM oTu npeobpasosannsa. B sripaxennn x? + 6x
NIepBOE ciaraeMoe — KBaJApPAT YHCJa X, 8 BTOpOe —
yZABoeHHOe npounasesenue X u 3. [loaromy gsa nonyye-
HHUsA B JIeBOH UYACTH YpaBHEHHS KBajApaTa ABYYJIeHA
HYKHO TIpHOGABHTE K 00eMM YacTAM ypaBHeHMs 3°.
Pemas ypaBHenue (x+83)2=16, moaygaem x+3=4
unu x +3=-4, orkyna x;=1, x,=-7. <

3apgaua 3 Pemruts ypasuenne 4x2-8x +3=0.

» 4x? -8x=-3,
(2x)2-2-2:-2x=-38,
(2x)2—2-2-2x+4=-83+4,
2x-2)*=1,

2x-2=1nan 2x—2=—1,xl=g, x2=%- <
3apaua 4 Pemuts ypasrernne x%+5x—-14=0.
> x2+5x=14,

s o 5. 25 < . 25
+2-x+—=14+=,
* 2% "% 4

5 ? 81
x+—-| ==,
5 9
+2=+Z
Ty Ty
-9_5_ -_9_5__
#=g g~ B=ymp= T A
¥YnpaxxHeHH A

428 HaiiTa Taxkoe HOJOMUTEILHOE YHCIO M, YTOGH JaHHOE BhIpaMe-
H¥e GBLIO KBaJpaToM CYMMBI HJIH PasHOCTH:
1) x2+4x+m; 2) x2-6x+m; 3) x2-14x+m;
4) x2+16x+m; 5) x2+mx+4; 6) x2-—mx+9.
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429 MeTrozom BhIJIETEHUS TOTHOTO KBAAPATA PEIUThH YPaRHEHHE:

1) x2-4x-5=0; 2) x2+4x-12=0;
3) x2+2x-15=0; 4) x2-10x+16=0;
5) x2-6x+3=0; 6) x2+8x-7=0.

Pemrnts ypasHenue (430—432).
430 1) 9x*+6x-8=0; 2) 25x%-10x-3=0.
431 1) x?-5x+4=0; 2) x*-3x-10=0.
1) 2x2+3x-5=0; 2) 5x2-Tx-6=0.

: Pemrenue
KBaAPATHBIX YPAaBHEHMH

§ _____ e beenebene i renedate e b senets o b s g ie et

B npeamigyiem naparpage 6bL1H paccMOTDEHEI perle-
HHUA KBaJpPaTHBIX ypaBHEHHﬁ MeTOJOM EBhIJEJEHHA
NOJIHOTO KBajgpaTa. HpHMéHHM 3TOT MeTo[ AJiSA BLIBO-
Aa GopMyJibl, 10 KOTOPOI MOMKHO pelIaTh KBaJipaTHOe
ypaBHeHHe 00I1ero BU/a.
Pacemorpum KBagpaTHOoe ypaBHeHue ofliero Buja:
ax?+bx+c=0,
rae a=0.
Paspenus obe yacTH ypaBHEHWS HA @, MOJIVUHM:
2+l 0.
a a

IIpeoGpa3yem 3TO ypaBHeHMe TaK, YTOOLI B JeBoii yac-
TH NOJYYHICA KBaZpaT AByuJeHa:

x4 be=_C,
a a
2 2
2420 s 2oy,
2a 2a a 2a
2
b2 -4
PRSI (1)
2a 44
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3apnaga 1

Otger

3apnaua 2

Orser

3apaua 3

>

2

2 2
b* -4ac
Ecnnb2—4ac>0,'ro(x+§b-} = ‘/7 , OTKYJa
a

2a
b —4dae b2 -dac
LTINS Lo S TS Lot
2a 2a 3 2a 2a
HIH
~b+ b2 —dac
2, = )

Dopmyay (2) HasbIBAOT QopMYyaoll KopHell keadpam-
HO20 YpasHeHus obIero BUiA.

Pemuts ypapHenme 6x2+ x—-2=0.
3nece a=6, b=1, ¢ =-2. Ilo dopmyne (2) HaxomuM:

-1+ J12-4-6(-2) _1+ 19 17

X = -
thiz 2-6 12 12
-1+7 1 -1-7_ 2
OTKYIA X, = ==, Xg=——— ===,
e TR M T 3
1 2
x|=5. 12:—5. 4

Pemurs ypasHenue 4x% —4x +1=0.
3nece a=4, b=-4, ¢=1. Ilo dopmyne (2) Haxogum:

a+ [42-4-4-1 449

2-4 8

1
Xy,2= =3

1
x==, <
2

Ecau B paBeHcTBe (1) mpaBas 4acTh OTPHIATENLHA,
T. e. b2 —4ac <0, To pasencrso (1) He MoxeT BLITH
BEPHBEIM HU NP KAKOM JeHCTBUTEIBHOM X, TAK KAK
ero jieBasd 4acTh HEOTPHIATENbHA.

IlosTomy ypaenenue ax? +bx +c =0 ne umeem deitcm-
sumenvHblx KOpHeil, ecau b® —4ac <0.

Bripaskenue b’ —4ac HA3LIBAIOT OQUCKPUMUHAHMOM
n obozrauator 6yksoit D, 1. e. D =b* — dac.

JokasaTh, 4To ypaBHeHHe x®—4x+5=0 He HMeeT
JeCTBUTENbHBIX KODHEH.

Sneceba=1,b=-4, ¢=5,
b?2-4ac=(-4)>-4-1-5=-4<0,
CnegoBarenbHO, JaHHOE ypaBHEeHHe He umeeT aeiict-

BUTEJBLHEIX KOpHei. <
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3amaua 4 Pemute ypaBHenue 2x% +3x +4=0.
I ITo dopmyne (2) umeem:

x _-3+y9-4-2-4
1,2~ -
4

Yucno, crosiee Mmoji 3HAKOM KOPHS, OTPHUIATEILHO:
D=9-4-2:4=9-32<0.
OtBer Ypaeeenue HE HMeeT JeliCTBUTENbHBIX KOpHei. <J
HenmosHBle KBAaJPATHBIE VPABHEHUS TaKKe MOMKHO
pemaTe no (opmyJse (2), oAHAKO NPH HX pelIeHHHA

yaobHee MOJbL30BATHCA NPHEMAMH, PACCMOTDEHHLIMH
B § 26.

3apmaua 5 JlokasaTs, 4TO KOPHH KBaJAPATHOrO yPaBHEHHS
ax?+2mx+c¢=0,
rae a #0, m?—ac >0, MOXKHO HaXOAUTEL O dopMyIe

-m t ,,‘m 2 _ac
xl, 2 = (3)
a
P Bpeck b =2m. Ilo obieit hopMyse KOpHEel KBaApaTHO-
ro ypasHeHusa (2) moaydaem:

-2m + J4m3—4ac -2m + 2y/m? - ac B

X o= =
e 2a 2a

-m * 1||'m2—ac
—_—

a

3anmauva 6 Pemuthr ypaBHeHMe 3x% —4x+1=0,
P Brech b=-4=2.(-2), 1. e. m=-2.
ITo dopmyne (3) HaxoauM:
2:J4-3 _211

xlvzz 3 3 » OTKYJAa x].=1v x2=%.
- OrBetr s =il Iz=%— <
YnpaxHeHHA
433 Haiitu snavenue BrIpaskenus /b% - dac npn:
1) a=3,b=1, c=—4; 2) a=3, b=-0,2, ¢ =-0,01;

3) a=17, b=-6, ¢ =-45; 4) a=-1, b=35, ¢=1800.
434 PeuidTh KBaJpaTHOE YpaBHEHHE:

1) 2x2+3x+1=0; 2) 2x2-3x+1=0;
8) 2x%2+5x+2=0; 4) 2x*-Tx+3=0;
5) 3x%2+11x+6=0; 6) 4x2-11x+6=0.
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435

437

439

440

441

442

444

Haiitu Bce 3HAuYeHWA X, NPH KOTOPBIX 3HAYEHHE BRIDAXKEHUA
PaBHO HYJIIO:

1) 2x2+5x-3; 2) 2x2-Tx—-4;
3) 3x*+x-4; 4) 3x%2+2x-1;
5) x2+4x-38; 6) 3x2+12x+10;
7 2x’+x+1; 8) —3x2—x+4.
Pemuts kBagpaTHOe ypaBHeHue (436—437).
1) 9x2-6x+1=0; 2) 16x2-8x+1=0;
3) 49x2+28x+4=0; 4) 36x2+12x+1=0.
1) 2x%+x+1=0; 2) 3x2-x+2=0;
8) 5x*+2x+8=0; 4) x2-2x+10=0.
He pemas ypaBHeHHA, ONPeJIeINTE, CKOJILKO KODHEH OHO HMeer:
1) 2x2+5x-7=0; 2) 3x2-Tx-8=0;
3) 4x*+4x+1=0; 4) 9x2-6x+2=0.
Pemuts ypaBuenue (439—441).
1) Tx*-6x+2=0; 2) 3x2-5x+4=0;
3) 9x2+12x+4=0; 4) 4x?-20x+25=0;
5) 4x2+12x+9=0; 6) x2-3x-4=0.
1) 6x2=5x+1; 2) 522+ 1=6x;
3) x(x-1)=72; 4) x(x+1)=56;
5) 2x(x+2)=8x+3; 6) 3x(x—2)—1=x-0,5(8 + x?).
1) x2+3x__x+7.

2 a4’

2 _
9) X 3%, po11

2 2 _
3) 2x +x_2_3x=x 6;

3 4 6

2
4 TrX _3-Tx_go3

4 20

HaiiTH Bce 3HAYeHUS @, NPH KOTOPHIX YypaBHeHHe ax?+
+3x+2=0,rpe a #0:

1) mmMeeT JBa pPasJHYHBIX KODHS;

2) He UMeeT KOpHeii;

3) mMeeT OAMH KOPEHE.

HatiTw BCe 3HAUEHHS ¢, IPU KOTOPEIX ypaBHeHUe x2—2x +¢ =0:
1) mMeeT IBa pasIHYHBIX KODPHS;

2) mMeeT OJJMH KODEHb.

PemuTe ypaBHEeHHMe, HcHoab3yda opmyny (3):
1) 5x2-8x-4=0; 2) 4x2+4x-8=0;
3) 8x2-6x+1=0; 4) 5x2-26x+5=0.
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445

447

449

KYB, JJIHHA PEBPA KOTOPOIrO 3CM,
MOKPAIIEH KPACHOH KPACKOH.

EI'O PA3PE3AJIH HA KYBHKH IO 1CM’.
CKOJBKO KVBEHKEOB HMEIOT

TPH KPACHBIE 'PAHH?

JABE KPACHBIE TPAHH?

OJHY KPACHYIO I'PAHK?

HH OJHOH KPACHOH TPAHH?

C mOMOINBI0 MHKPOKAJBKYIATOPA PEIIUTh YPaBHEHHE:
1) 2,5x2-30,75x+ 93,8 =0;

2) 1,2x2+5,76x + 6,324 =0;

3) 17x2-918x-125307 =0;

4) 13x2-702x-82251=0.

Banucarb GopMysy KOpHeil KBaJApaTHOro ypaBHeHHA x2+2mx +
+¢ =0, pemuTk ¢ TOMOUILIO 3TO (POPMY.IEl ypaBHEHUeE:

1) x2-12x+20=0; 2) x2+10x+24=0;

3) x2+10x—24=0; 4) x*-50x+49=0.

C momompi0 MEKPOKANBKYIATOPA HAiiTH npubiuieHHLIe 3HAYE-
HHA KOpPHeH ypaBHeHHs ¢ TouHocThi0 o 0,01:

1) 1,3x2+5,7x+5,1=0; 2) 2,3x2-30,1x+89=0;

3) x2+19x-68=0; 4) x*-23x-51=0.

Ioxasats, uro ypaBHeHme x°+ px—1=0 npu moboMm p umeer
JBA pa3HYHEIX KOPHA.

IokasaTb, 4To ypaBHeHHe ax2+bx —a =0 npn a #0 u aobom b
HMeeT ABa PA3JIWUHBIX KOPHA.
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HpuBegennoe ksajiparHoe ypasHeHHe.
Teopema Buera

§@ ..... e testroaeeae e

KranparHoe ypaBHeHHe BUJA
x2+px+q=0 (1)
HA3EIBAETCS NpugedeHHbLM.
B srom ypaBHeHun crapmuii KoshhunueHT paBeH
enuHuNe. Hanpumep, ypaBHenne x2 —3x —4=0 apua-
eTCA NPUBEASHHEIM KBAZAPATHEIM ypDaBHEHHEM.

Beaxoe kBagpaTHOe ypaBHeHHe ax? + bx + ¢ = 0 moxxer
OpITe puBegeHo K BHAY (1) menenumem ofeux uyacreit
ypasHeHus Ha a #0.

Hanpumep, ypasuenue 4x2+4x — 3 =0 genenuem Ha 4
IPHUBOAMTCS K BHAY X°+ x — g =0.
HaiieM xOpHEM NpPUBEAEHHOrO KBAJPATHOTO ypaBHe-

Hus (1). Jas aToro BOCNoNAbL3yeMcH (HOpMyIo#i KOpHeH
KBaJpaTHOTO ypaBHeHHA 0BIIero Buia

ax?+bx+c=0,

—b+ ,Hbz—uzc

2a

T. e. hopmynoH

(2)

X,2=

IIpuBegeHHOe ypaBHEHME
x’+px+q=0
€CTh YACTHBIN cliyuai ypaBHeHus o0miero BHAa, B KO-

TopoM a =1, b= p, ¢ =q. IloaTtomy Aj1a DpHBeJeHHOr0
KBaApaTHOTO ypaBHeHus d¢opmyna (2) npmeEmmaer

BUA:
-ptp*-4q
xl.zz—"z_’
HIIH
p,|(p)
LS. {E] -q. 3)

Dopmyny (3) HasbIBaloT GOpMYNOL KOpHel npueedei-
H020 KBadpamHozo ypasHenua. Mopmynoi (3) ocoben-
HO yno0HO NMOJB30BATHCA, KOTJA P — YeTHOE YHCJO.
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3amaua 1 Pemute ypaBrHenne x2 - 14x-15=0.
ITo dopmyie (3) HAXOAUM:

X ,=T%£/49+15=T%8,.
OtBet x,=15, x,=-1.

Jlna npuBeeHHOrO KBAAPATHOTO YPABHEHHA CIpAaBes-
JIMBA cleAyIomas TeopeMa:

Teopema Buera. Eciu x; m x, — xopEn ypas-
HeHH#

x2+ px+q=0,
TO CHOpaBeAJHBBI (HOPMYJIbI

x,+x,=-p,

* " *¥2=q,

T. €. CyMMa KOpHel NpHBeJEeHHOro KBaJpaTHOTO
YPaBHEHHSA paBHA BTOPOMY Koa(hGhHIHEHTY, B3ATOMY
¢ IPOTHRBOMOJIOHBIM 3HAKOM, 4 IpPOM3BeJeHHE KOD-
Heil paBHO cBODOAHOMY 4JIeHY.

Ilo dopmyne (3) umeem:

2
P p
n=-g+ (E) -9 Xy ==

|

CkrnanpiBasi 9TH paBeHCTBA, MOJydaeM:
X+ Xg=~—p.

IlepemHOXKAA 9TH paBeHCTBa, mo (GopMyJe pasHOCTH
KBaJPaTOBR MOJIyYaeM:

|
()

Hanpumep, ypasunenne x—13x + 30 =0 umeeT xKOpHH
x,=10, x,=3; cymma ero KopHed x,+ x,=13, a ux
npouspenenue x, x, =30. Ormerum, uTo Teopema Bme-
Ta cOpaBefJHBa U B clydae, KOrja KBaJpaTHOe ypasB-

HeHHUe MMeeT [BA PABHBIX KOPHA: X, = X,=— g

Haupumep, ypaBHenue x°-6x+9=0 umeeT paBHbIe
KODHHU: X, = X, = 3; UX cyMMa X, + x, = 6, npouasesenue
XXy =9.
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3anaua 2

Oteer

Banava 3

Otser

3anava 4

Opue ®3 KOpHe#l ypaBHeHHs x°+ px—12=0 pasen
x;=4. Hafitn xoadduuuesT p ¥ BTOPOH# KOpPEHB X,
3TOTO YPABHEHUS .
ITo Teopeme Buera

X, x3=-12, x,+x,=-p.
Tak kxak x,=4, 1o 4x, = -12, oTkyzna x, = -3,

Pp=—(x;+x3)=-(4-3)=-1.
x,=-3, p=-1.

CocTaBuTh NPUBEJEHHOE KBAAPATHOE YPABHEHHE, KOD-
HH KOTOpOro X, =3, x;=4.

Tax xak x,=3, x,=4 — KOpPHM ypaBHeHHS X+ px+
+q =0, To mo Teopeme Buera

P=_(II+I2)=—7, q=x1x2 =12.
x2-Tx+12=0.

OauH M3 xopHeii ypasHenusa 3x% + 8x —4 =0 monoxu-
TeneH. He perrasi ypaBHeHHA, ONPEAEJUTh 3HAK BTO-
pOTr0 KOPHA.

Paspgenns obe yacTn ypaBHEHHMA HA 3, MOJIYUHM:

2,8, 4_p.
T3t T3

ITo Teopeme Buera x,x, = A% <0. ITo ycnopuio x,>0,

CIefJOBaTeNbHO, X, < 0.
IIpu pemeHUN HEKOTOPHIX 3aka4 IPUMEHAETCH CJAeLY-
0Inas meopema, obpamuas meopeme Buema:

Ecnu uncna p, g, x;, X, TAKOBBI, YTO

X +Xy=—Pp, %X'Xp=4g, (4)

TO X; M X, — KODHM ypaBHeHHA x>+ px+q=0.

ToacTaBuM B JIEBYIO 4ACTb X2+ pX + ¢ BMECTO P BbIpa-
menue —(x;+ x,), a BMECTO ¢ NPOH3BEAECHHUE X, " Xy.
TTonyuum:
X2+ pr4+g=xi-(x,+2)x+x%,=
=Xl X X - Xy X+ Xy Xy = X(X - X)) — Xy (X — X)) =
=(x—x)(x - x;).

Takum obpasom, ecay ¥ucna p, ¢, X; U X, CBASAHEI
cooTHOIMeHuAMH (4), To TpPH Bcex X BBINOJHSAETCH
paBeHCTBO x*+ px+¢ =(x— x,)(x — x,), ©8 KOTOPO-
ro cjJepyer, 4YTO X; H X, — KODHH YypaBHEHHSH
x2+ px+g=0.
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3amaua 5

3apauga 6

C momonisio Teopemsl, obpaTHoit Teopeme Buera, uHO-
raa MOXKHO nodGopom HalTH KODHH KBajpaTHOTrO
yPaBHEHUS.

ITogbopom HAWTH KOPHH YpaBHEHHA
x2-5x+6=0.
3necy p=-5, g =6. [lonbepem ABa umcaa x, U X, TaK,
4yTobel X, + Xy =5, x,x,=6.
SameTus, uro 6 =2-3, a 2 + 3=5, mo Teopeme, obpart-
HO#l Teopeme Buera, monydaem, 4To X, =2, X, =3 —
KOpHH ypaBHeHHA x°—5x+6=0.
xt-x-12
x+3
Paznoxum gucauTens Apobu HAa MHOMKHUTEIIH:
x2-x-12=x2-4x+3x-12=
=x(x-4)+3(x-4)=(x—-4)(x+3).
CnemosarenbHo,
xf-x-12 (x-4)x+ 3)_
x+ 3 x+ 3

YnpocTuTh Apobb

- 4.

Muorousied ax?+bx +e¢, rue a #0, HasplBaOT KEad-
pamubim mpexyaenom. Ilpu pereHun 3ajadn 5 KBaj-
paTHBIH TpexuleH X — x ~ 12 6Bl pasioKeH HA MHO-
HUTeNn cnocobom rpynnupoBkr. Ero momxuO0 ObBLIO
TAKIKe PasdIOKHUTh HA MHOMKHUTEJNH, UCIOJL3YA CIegy-
JOILIYIO TEeopeMy:

Teopema. Eciu x, ¥ X, — KODHHM KBaJPATHOTO
ypaBHeHHU#A ax’ + bx + ¢ =0, To OPH Bcex x cOpaBejIx-
BO DaBEHCTBO

ax?2+bx+c=a(x-x)(x—xy). (5)

IIpeobpasyeM BeipaKeHue, cTofllee B NPaBOH 4YacTH
paseHcTBa (d):
a(x—x)(x-xy)=ax?—ax' x;—ax- x,+ax,x, =
=ax?-a(x,+ x,)x +ax, x,. (6)
Tax kak x| u X, — KOpPHHM ypaBHEHUSH ax®+bx+c=0,
b
[

P ¢
T. e. ypasHeHus x2+ = x + = =0, To mo Teopeme Buera
a

b (o
X+ Xg=——, XyXg=—
T ey b 1%2= 7
oTryza a(x, + x,)=-b, ax,x,=c.
ITogcraBnsaA 3TH BhIpa)xeHUs B paseHcTBO (6) monywua-

eMm dopmyay (5).
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2x%+5x-3

3amaga 7 YropocTuTh BeIpaXKeHHe — .
2
x*-x-12
PaznouMm 4HCANTENb W 3HAMEHATENb APoOM Ha MHO-
HHTEJH.

450

451

452

453

455

456

1) VYpasuenue 2x2+5x — 3 =0 uMeeT KOpHHU

x1=%, xy=-3.

Ilo nokasauHoi Teopeme

2x2+5x—3=2{x—%)(x+3):(2xvl]{x+3].

2) Vpasaenue x?—x—-12=0 umeeT KopHH x,=-3,
x, =4. Ilo nokasanHO Teopeme
x2-x-12=(x+3)(x—4).
Taxkum obpasom,
2x%+5x-3 (2x-1)(x+3) 2x-1
2-x-12 (x+38)(x-4) x-4

¥Ynpaxuenusa

PemuTh NpuBeieHHOE KBaJpaTHOE ypPaBHEHHE:

1) x2+4x-5=0; 2) x2-6x-7=0;

3) x*-8x-9=0; 4) x*+6x~-40=0;

5) x2+x-6=0; 6) x2-x-2=0.

(Verwo.) HaiiTu cymmy M npouspejieHHe KODHell IIPUBeJeHHOIO
KBAJPaTHOTO YPABHEHHS, MMEIOIero KOpHH:

1) x2-x-2=0; 2) x*-b5x-6=0;
3) x*+3x+2=0 4) 22 +38x-4=0;
5) x2-Tx+5=0; 6) x*+9x-6=0.

(Verno.) Onun us kopHeii ypapuenus x2 —19x + 18 =0 pasen 1.
Haiita ero BTOpoOii KOpeHsb.

(Yermo.) Oxue u3 KopHeit ypaBHeHns 28 x° + 23x —5=0 paBen
—1. HaiiTy ero BTOpO# KOpPEHB.

(Verno.) He pemasa ypaBHeHUsA, HMeIONIeT0 KOPHH, ONpeAelHTH
3HAKH ero KOpHeM:

1) x>+4x-5=0; 2) x°+5x+3=0;

3) x*-5x+3=0; 4) x2-8x-T=0.

3anucaTh NpHBeJeHHOE KBaJpaTHOe ypaBHeHHe, HMelollee KOp-
HH X; U X!

1) x,=8, x,=-1; 2) x,=2, x,=38;

3) x;=-4, x,=-5; 4) x,=-3, x,=6.

IToxgbopoM HaWTH KOPHHM ypPaBHEHMA:

1) x245x4+6=0; 2) x2-Tx+12=0; 3) x2-6x+5=0;
4) x2+8x+T7=0; 5) x*-8x+15=0; 6) x2+2x-15=0.

125



457

459

460

461

462

463

464

465

466

467

KBagpaTHBIH TpexdjieH Pa3IOoKHTh HA MHOMHUTEJH:

1) x2-5x+6; 2) x2+4x-35;
3) x2+5x-24; 4) x%+x-42;
5) 2x2-x-1; 6) 8x°2+10x+3;
7)) 6x%+Tx-2; 8) —d4x?-Tx+2.
CoxpaTuTh Apobb:
1 xz+x—2; 2) x2+4x—12; 3) x+3 :
F o | x—2 12—61—27
2 _ _ 2 -
4) x-8 . 5 2x°-3x 2; 6) 3x°+8x 3-
x% - x-56 4x2-1 9x%-1
PeuruThs npuBeieHHOE KBAZPaTHOE ypaBHEHHE!
1) x2-2y/3x-1=0; 2) x2-25x+1=0;
3) x2++/2x-4=0; 4) x> -4JTx+4=0.
Pazno:xuTh Ha MHOMUTEIH:
1) x3-8x2+2x; 2) x3+4x2-21x;
8) x3+5x%-24x; 4) x3-9x2-22x,
CoxpaTuth Apobk:
2 _ 2 _ _
1) xl+6x 7; 2) x“-8x 9;
x2-Tx+6 22 +9x+8
3) x2-8x+ 15; 4) 36+ 5x— x2 .
—x2+5x-6 x2—x-20
VIpocTHTh:
R oy L
x2-Tx+12 x-3 22+6x+9 x+3
7 b g _5x+1 5%+ x
522+ 3x-2 5x-2’ ¥2+9x-10 x2-2x+1
Ilyecrs ypaememme x?+ px+¢ =0 umeeT QBa AeHCTBHTEAbHBIX

KODHA X, U X,. 3amucaTh IPUBEJeHHOe KBAaJpATHOe ypaBHEHUe,
MMeloIiee KOPHM —X; M —X,.
Kopau x, u x, KBagpaTHOro ypasHeHua x? +6x +¢ =0 ynosaer-
BODAIOT YCIOBHIO X, =2x,. HaliTn ¢, x,, x,.
Kopeu x, 1 X, KBapATHOrO ypaBHeHHdA x>+ px + 3 =0 yznoBier-
BOPSAIOT YCHIOBHIO X, =3x,. Haiitu p, x,, x,.
He Briuucnss KopHeil x, ¥ X, ypaBHEHUAS 3x?2-8x - 15=0, maitmu:
1)Lyl g x2+xl; 3) 1L %2 4y 234 43,

X X2 X2 X !
C nomomsi0 MHKDOK&JBKYIATOPA HAWTH KOPHHM YpaBHEHMA; IO
TeopeMe Buera BRIACHHTL, ABNAIOTCA HallleHHbIe 3HAYEHUA TOY-
HBIMH MM TPHOAMIKeHHBIMM 3HAYEHMAMH KODHeH ypaBHeHHA:
1) x2+2x~-1=0; 2) x2-2x-2=0;
3) x*+1,8x-28,35=0; 4) x>-39x-1026=0.
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¥ paBHeHUH,
(% cpoAfIIMecd ¥ KBaJIPATHBIM

3apaua 1 Pemurs ypaBHeHMe x* — Tx%+12=0.
®» Obosuauum x?=t, ToTla ypaBHeHHe MPHMET BH]:

t2—-7t+12=0.

Pemas sTo KBagpaTHOe ypaBHeHHE, NOJyYAeM:

t,=4, t,=3.

Tak kax t=x?, TO pemieHHe HCXOAHOTO ypaBHEHUHA

CBOJUTCH K PelTeHUI0 IBYX YPaBHeHMii:
x2=4, x2=3,

oTKyJa
X , =12, x5 4= +43.
Orser x ,=%2, x3_4=:i:\/§. <
Vpasuernue

ax*+bx®+c¢=0,
rae a # 0, Ha3LIBAIOT OUKBAIPAMHbIM.
Bamenoil x?=% 3T0 ypaBHeHHe CBOJWTCS K KBajpaT-
HOMY.
3anaua 2 Pemurs OMKBagpaTHOEe ypaBHeHHE
9x%+5x%-4=0.

P Obosnaunm x?=t. Torma jJanHoe ypaBHeHHE NPUMET

BHJ:
92+ 5t-4=0.
Pelas 5T0 KBajlpaTHOe YPABHEHHME, HAXOAMM:
ti=3, ta=-1.
Vpasuenue x> =§ MMeeT KOPHH X; 5= :t%, a ypaBHe-
Hme x?=-1 He MMeeT JAelCTBUTENbHEIX KOpHeii.
Orser X, =% N

3
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3amaga 3

OTBer

3amaua 4

OTeer

PeuruTe ypaBHeHHE J - =3.

x+2 x-3

O0muii 3HameHnaTeab Apobeil, BXOAANIHX B ypaBHe-
Hue, paBeH (x +2)(x — 3).Ecim x+2+0u x-3+0, 1o,
ymHOKaA obe uwacTu ypaBHenmA Ha (x + 2)(x - 3), mo-
JIygaeM:
Nx—-3)—Hx+2)=38(x+2)x-3).
ITpeobGpasyem aTo ypaBHeHUE:
3x-9-4x-8=3(x%-x-6),
—x-17=3x%2-3x-18,
3x%-2x-1=0.

Pemas moaydyeHHOe KBagpaTHOe YpaBHeHHe, HAXOOHM
ero KopHu: x;=1, x,= ——;—.
Tak kak Ipa x=1# x=—% 3HaMeHaTelIH Apobeif Hc-

XOOHOI'0O YPaBHeHHUA He 061)3.]]:[3]:0'1‘(23’[ B HYJL, TO HHCIA

1u —§ ABJAKTCA KOPHAMH HCXOOHOTO YpaBHEHHH.

x=1, xzzf%

Pemiurs ypaBHeHUe

1 + 3 53—.1:- (1)

(x—1)(x-2) x-1 x-2

ITo yemoBumo (x—1}x—2)#0. YMuOoxkas obe gacTu
ypaBHeHHA Ha (X — 1) x — 2), monydaem:

1+3(x-2)=(3—x)(x-1).
TIpeobpasyem aro ypaBHeHHe:

14+3x-6=—x%+4x-3,
xt-x-2=0. (2)

Pemiaa NIOJAYUeHHOe KBRAJIPATHOe YPAaBHeHHe, HAXOUM
ero KOpHH:

xr,=-1, x,=2.

Ilpn x = -1 3EaMeHATEeNH HCXOJHOTO YPABHEHHUHA He
ofpamawTcsa B HYJb, CAETOBATENBHO, YHCIO —1 — KO-
peHb UCXOAHOTrO ypaBHenus. Ilpu x =2 sHameHaresnu
IBYX npobeil HCXOLHOTO YPABHEHHS PaBHLI HYJIO, II0-
3TOMY YHCJIO 2 He sABJseTcA KOpPHEM HCXOLHOTO ypaB-
HEeHuA.

x=-1.
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B samaue 4 umcxozuoe ypaBHeHue (1) Owiio cBene-
HO K KBaJipaTHOMY ypaBHeHMIO (2), HMelomleMy IBa
xopHsa. OnuE U3 HEX X, = —1 ABNAETCA KOPHEM ypaBHe-
HHA (1). [Ipyroii kopeHb X, =2 He ABIsSeTcs KOPHEM
ypaBHeHHA (1), B 3TOM CJiy4ae ero Ha3BIBAIOT NOCMO-
DOHHUM KODHEM.

Taxkum 0O6pasoM, IPM YMHOXKEHHH YPABHEHHs Ha BhI-
pakeHHe, cojepiKanlee HEU3BECTHOE, MOTYT IOABHUTE-
cs mocTopoHHMe KOpHM. IloaToMy npu pewleHuu ypas-
HeHus, codepicaujezo Heu3secmHoe 8 3HAMeHamele
dpobu, nHeo6xoduma npoeepka.

3amaga 5 PemuTe ypaBHEHHE

x+7_ 1 1 0.
x+4 x+3 x24+7x+12

PasnoxuM KBaapaTHbIi Tpexused x2+7x+12 Ha
MHOMHUTenn. Pemasa ypasBHeEMe x2+7x+12=0,
HAXOJUM ero KopEm x,=-3, x,=-4. Iloaromy
x2+Tx+12=(x+3)(x +4). YMHOKHM obe 4acTH AaH-
HOTO ypaBHeHHA Ha o0IMiH 3HaMeHaTeNkb apobei, T. e.
Ha (x + 3)(x + 4). llonyuum:
(x+TNx+3)-(x+4)+1=0.
[Ipeo6pasyem 3T0 ypaBHeHUE:
x2+10x+21-x-4+1=0,
x*+9x+18=0.
Pemas aTo ypaBHeHHMe, HAXO[AHWM ero KOpDHH:
x,=-3, x,=-6.
IIposepum atu kKopHH. Ilpm x = -3 3HamMeHaTEJH BTO-
poit u TpeTheil fpobeil MCXOAHOrO ypaBHeHHA o6para-
0TCA B HYJB, MO3TOMY X;=-3 — IOCTOPOHHUI KO-
petb. IIpu x=-6 sHamenarenum papobGeli HCXOAHOTO
ypaBHeHUs He paBHHEI Hyaw. IlogcraHoBkoit x=-6 B

HCXO0JJHOE YPaBHEHHE MOMHO yﬁe.r.m'rbcﬁ, 9TO 3TO 4YHC-
JIO ABJAETCA KOPDHEM ypaBHEHHHA.

OTteer x=-6.
YupamxHaeHNA
PemuTe ypapuenue (468—471).
468 1) x*-10x24+9=0; 2) x*-5x*+4=0;
3) x*-13x2+36=0; 4) x*-50x%+49=0.
469 1) x*-3x2-4=0; 2) x*+3x2-4=0;
3) x*+ x2-20=0; 4) x*-4x*-5=0.

5 Asmvion, 8 kn. 129



10 8 2 14

470 1) —-==1; 2) —+—=3;
x-3 x x-5 x
3] l+ 1 =i; 4} ﬂ_—ﬂzl;
x x+3 20 x-20 «x
5 L 4+ 1 -8 6) 4 4+ % 15
x-3 x+3 8 x-2 x+2
471 1) 3x+4= x—2; 2) x+2+x—2=l§;
x-6 4x+3 x-2 x+2 6
2_ 9y
3) x+5+ 1 _ 1 : 4 x*-2x-5 . 1 ~1:
x+2 (x+1)x+2) =x+1 (x-3)(x-1) x-3
5) o x _ 6 6) x 2x _ 3 )

x+3_—-3-—x_x+3' x-l—l—x x-1

472 HWmeer nu geiicTBUTENbHEIE KOPHH YPaBHEHHE:
1) x*-5x2+7=0; 2) x"+3x*+2=07?
473 Tlpu xKaxKuX 3HAYEHHAX X PABHBI 3HAYEHHA BEIDAYKEHHIl:

1) &, 2 o x+d. 5 1 3 L, 4 g9

x2-1 1-=x x+1’ x+2 x-2 4-x%

474 Pemurs ypaBHeHHe:
1) (x-1)*-5(x-1)2+4=0; 2) (x+5)*'+8(x+5)*-9=0.

475 C noMoUBI0 MHKPOKAJNbKYJIATOPA PEIIMTH YPaBHEHHE:
1) x*+8x%2-7=0; 2) x*+5x2-5=0;
3) 6x'+19x2-47=0; 4) 5x*+18x%2-111=0.

Peurende 3ajay
¢ IMOMOIIbI0 KBAJIPATHBIX YPABHEHWH

§m _____ T

PemuM HecKOIBKO 3aJla4y ¢ NOMOINBI KBaJpPaTHBIX
YPABHEHHIA.

Sagaua 1 B maxty 6pomeH kamMeHb, M 3BYK OT ero yzapa 6bla
yeaeiman cnyersa 9 c. OnpepenuTh ray6MHEY IMaXThI,
CYMTasd CKOPOCTh 3ByKa paBHO#M 320 m/c, a yCKOpeHHE
CUNIBI THkeCTH g paBHBIM 10 m/c?.
¥ Jlna HaXomAeHHA rTyOMHBI IUAXTHl HOCTATOYHO ONpe-
JeJIATH BpeM#a { HDageHHA KaMHA, TAK Kak rayOmHA
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OTreer
3agaua 2

MIaXTHI COIVIACHO 3aKOHY cBOOONHOrO NmajgeHUsA paBHA
gt_2 MeTpaM.

2

Ilo ycnoBuio g =10 M/cz. NO3TOMY TAyOHHA IHAXTHI
pabHa 5t merpam. C Apyroi cTOPOHBI, IIyOHHY IIax-
Thl MOMHO HAWTH, YMHOMHUB CKOpocTh 3BYKa 320 M/c
Ha BpeMsA €ro pacnpocTpaHeHHA OT MOMeHTa yhapa
KAMHS JI0 MOMEHTA, Korjia OBl yCHbIIIaH 3BYK, T. €.
Ha (9 —1) cexynn. CnepoBaTensHo, ryydHHA MAXTH
pasHa 320(9 — t) merpaM. IIpupaBuuBas aBa HaligeH-
HBIX BBIDAXKeHHUA MJA IIYOMHBI MIAXTHI, ITOJIydYaeM
ypaBuenue 5t2=320(9 - t). Pemum sTo ypasHenme:

t2=64(9-1), t2+64t-64-9=0.
PemuM moJiydeHHOE KBaJIpaTHOE YpPaBHEHHEe:

t, ,=-32% \/322 +64:-9=-32¢ 1I32(32 +18) =
=-32+./32.50 =-32++/16-100 = -32 + 40,
t,=8, t,=-T2.

Tax kak BpeM#A NAJeHHA KAMHS [OJIOKHTENLHO, TO
t =8 c. CnejgoBatesnbHO, TIy0OMHA ITaXThl paBHA

5t2=15-8%=320 (m).
320 M.

ApTobOyc-akcrnpece OTHPaBMJICA OT ABTOBOK3ajla B
aspomopT, HaxomAmmuiica Ha paccroaauu 40 xm. Ye-
pe3 10 muH Beaex 3a aBTobycoM BhIeXal Maccaskup Ha
Takcu. CxopocTs Taxcy Ha 20 Km/4 Gosblle CKOPOCTH
aBrobyca. Haitt ckopocTk Takcu u aBTobyca, ecliH B
aaponopT OHM NPUOBLIIM OZHOBPEMEHHO.

IIycTh X KMJIOMETPOB B Yac — CKOPOCTH aBToGyca, To-
ria CKOPOCTh TaKcH paBHa (x + 20) KHIOMeTpPOB B 4ac.

4
Bpems nBu:keHus aBrobyca paBHO 10 yacam, a BpemMs
X

ABHMKEHHS TAKCH PaBHO 0 5 yacam. Ilo ycrmoBuio 3a-

x+
a4y pPasHHMIA MeK[y BpeMeHeM ABUKeHudA asrodyca
u takcu pasaa 10 muH, T. e. é 4, CnemoBarensHO,

40__40 _1 1)
x x+20 6
PemyM nmosnyuyeHHoe ypaBHeHHe. YMHOkasf obe gacTH
ypaBHeHusa Ha 6x(x + 20), monyyaem:
40-6-(x+20)—-40-6x = x(x +20),
240x + 4800 - 240 x = x% + 20 x,
x%+20x -4800 =0.
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OTeer

3apaga 3

Kopau aroro ypaBHeHusa: x, =60, x,=-80.

Ilpu sTHX 3Ha4eHWAX X 3HaMeHaTead Apobei, BXOJA-
WMUX B ypaBHeHHe (1), He paBHEI HYJIO, IO3TOMY
x,=60 u x, =80 ABNAITCA KOPHAMU ypaBHeHMUA (1).
Tak kak ckopocTh aBTofyca MONMOMKHUTENBHA, TO YCJIO-
BHIO 3aJlauM V/OBJETBOPSET TOJBKO OAMH KODEeHb:
x = 60. [Moaromy ckopocts Takcu 80 KM /4.

Ckopocre aBTobyca 60 KM/4Y, CKOpPOCTB TaKCH
80 km/u.

Ha mepeneyaTKy PyKONHCH nepBasd MallMHHCTKA, pa-
boraa ogHa, moTpaTHaa Obl HA 3 4 MeHbIIe, YeM BTO-
pas. Paboras ofHOBpPEeMeHHO, OHHM 3aKOHYMJIH Iepe-
neuatky Bce#d pykonucu 3a 6 u 40 muua. Ckoabko
BpeMeHHN norpeboBanock OB KaXXA0H W3 HUX HA Iepe-
neyaTKy Bceil pykonucu?

Ilpumem paGoTy mo mepenedyarke BCel DYKONHMCH 3a
exuauny. Ilyers meppas MAIIMHHCTKA 3aTPATHT HA
nepenevYaTKy PYKOIMHCH X YacoB, TOTAA BTOPOif Ha 9Ty
pabory norpebyercsa (x + 3) wacop. Ileppas MammuHu-

1
CTKa 3a 4ac BRINOJNHAET — YacThb paﬁm‘m. a BTOopasa
X

. Paboras BMmecTe, OHHM BBINOJHAIT 3a 4ac
x+ 3

.
xr x+3

OHH BBINOJNHAIT Bcio pabory. [loaTomy

sz(h_l_):l.
3lxr x+3

9T0 ypaBHeHHE MOXXHO 3alMCATh TaK:
1 1 3
4

Bcei paboTel, a 3a 6 u 40 MmuH, T. e. 3a 6% T,

x I+3_E.

(2)

VYmuoxan o6e ero wactu Ha 20 x(x + 3), noaygaem:

20(x+3)+20x=3x(x+3),
40x +60=3x%+9x,
3x2-31x-60=0.
Kopau sroro ypaBHeHHA:
5

x,=12, Xg=-3

Ilpu sTuX 3HAYEHUSAX X 3HaMeHaTelu jApobeii, BXoas-
mKX B ypaBHeHHe (2), He PABHEI HYJIIO, IMOITOMY

=12 u x,= —% — KopHH ypasHeHHs (2). Tak kKar
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mo cMmbicny 3amaun x>0, To x =12. CiegoBaTenbHO,
nepBas MAIIMHMCTKaA saTpayuBaeT Ha pabory 12 4,

Bropasi 12 u+3 u=15 4.

OTeer 12 g u 15 4.

476

477

478

479

480

481

482

483

484

485

486

¥YnpaxHeHHA

HaiiTi aBa mociefoBaTelbHBIX HATYPAJBHEIX YHCIA, IIPOU3BE/e-
HHe KOTOpBIX paemo: 1) 156; 2) 210.

HaijiTe nBa mocjieORATeNlbHBIX HEUYETHEIX HATYPAJBHEIX YHCIA,
eciad MX NpoHWaBejeHue paBHo: 1) 255; 2) 399.

Ilepumerp npsAMoyroibHMKa pasen 1 m, a miomazs — 4 am7.
HaiiTa ero ¢TOpPOHEI.

Cap coBxoza miomangbsio 2,45 ra of6HeceH M3ropoAbo JJIMHOM
630 m. Ha¥iTn JuIMHY B IIMPHHY caja, ecJ¥M OH HMeeT MpAMO-
yroJeHyi0o (hopmy.

Paccroauue B 400 kv cKopblii moess mpolres Ha yac 6sicTpee To-
papuoro. KakoBa ckopocTh KaKJa0oTro moesjia, ecjd CKOpPOCTh TO-
papuoro moezjaa Ha 20 KM/4 MeHblIle, 4eM cKoporo?
IIporyiouHLIH TenJ0X0A OTNPABMJICA BHH3 II0 TEYEHHIO PEKH OT
npuctaHd A u npu4yanua Kk npucrasn B. Ilocse momyvacoBoit
CTOSHKH TeIJIOXOJ OTHpaBHJjicA o6paTHO M uepe3d 8 4 mociae oT-
OALITHA U3 A BepHYJICHA HA 3Ty Ke NpHucTaHb. KaKkoBa CKOpPOCTh
TEIIOXO0Ja B CTOAUYEH BOAEe, €CHM pACCTOSAHHWE MemxAy NpucTa-
HAMH A B B pasuo 36 KM, a cKOpOCTE TedyeHHMs peKH 2 km/4?
Jlee 6puraanl, paboras BMecTe, 3aKOHYMJIM 3aroTOBKY Jieca 3a
6 nHeit. CkoJbKO AHe#l moTpeboBasiock GBI KaXKAoiH Opuraze Ha
BBIIIOJIHEHHE 9TOM paGoThI, ecan OHOM U3 Opuraj AJd 3TOro Tpe-
fyercss ma b AHeH MeHbIlNe, YeM IpPYyrou?

OT KBaApPaATHOIrO JHCTA OTPe3ad MoJOocKy mupuHoi 6 cm. Ilio-
maap ocraBueiics yacTH pasHa 135 cm?. OnpezeauTs mepBOHA-
yajabHLIe pasMepsl JIHCTA.

IIromans NpAMOYroJBHOTO TpeyroabHuKA pasHa 180 cm?. Haii-
TH KaTeThl 9TOr0 TPEYrOJIEHHKA, ecliM ofuH GoJblle Lpyroro Ha
31 cm.

Paccrosrue B 30 kM oAMH M3 ABYX JBDKHHKOEB IIpOIIeJ Ha
20 muH ObicTpee apyroro. CKOpocTh MEPBOro JblXKHUKA OblIa Ha
3 KM/g Oosbllle CKOPOCTH BTOpPOro. KakoBa CKOPOCTE KaMJOro
JBDKEAKA?

JBe Gpuragesl CTYAEHYECKOr0 CTPOMTEJNBHOTO 0TpAja, paGoras
BMecTe, MOCTPOHJH Koluapy Ana osen 3a 12 gueit. CroJabko
nHell moTpeboBasiock OB Ha CTPOHTENBCTBO TAKOM e Kollaphbl
Kaxoit Gpurazge oTAeNBHO, eciM MePBOM Opuraje HYXHO ObLIO
paborars Ha 10 gmeii 6osablIe, yem BTOPOMH?
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487

489

490

Y MAJBYHEA CTOJIBKO CECTEP,

CKOJIBKO H BPATBEB, A ¥ Ero CECTPBI
B/IBOE MEHBIIE CECTEP, YEM BPATBEB.
CKOJBbKO BPATHEB H CECTEP B 3TOH CEMBE?

UneHEl IIKONBHOTO KPY’KKA HATYPAJIMCTOB OTIIPABMJIMCH HA Ka-
Tepe OAA cOopa JieKapCTBeHHEIX Tpas. [IDOmJLIB BHH3 IO Tede-
HHI0 pPeKkH 35 KM, OHH CAeJadH TPEeX4YACOBYI CTOAHKY, IOCIe
Yyero BepHy.uch Haszan. OmpesenuTh CKOPOCTh KaTepa B CTOAYEH
BOZle, €C/IM Ha BCE€ NyTelleCTBHE YILIO 7 4, & CKOPOCTE TeYeHHUH
pexH 3 KM/4.

Ha cepeaunne nyTn Mexnay craHouavMu A u B noesp ObLn 3agep-
skaH Ha 10 mun. Yro6s1 npubEITE B B N0 pacnucaHuio, MalTHHHE-
CTY IPHILIOCE IEPBOHAYANBHYK CKOPOCTH IIOE3[a YBeJIWYUTh Ha
12 xm/u. HafiTn nmepBoHA4YaNbHYIO CKOPOCTE IO€3/la, eCJIH H3Be-
CTHO, YTO paccTOAHHEe MeX Ay craHnuaMH paBHO 120 KMm.

3a 4 nHa coBmecTHOH paGoThl ABYX TPAKTOPOB PA3JIUYHON MOII-
2 -
HOCTH OblJI0 BCIAXAHO = KOJIXO3HOTO NOJsi. 3a CKOJBKO JHeil

MO HO Ob1JI0 ObI BCIIAXATH BCE I0JE KaX/JblM TDAKTOPOM OT/Ae/Ib-
HO, €C/JIM HepBEIM TPAKTOPOM MOYKHO BCIAXATH BCE IIOJIe HA
O mHeH OpicTpee, 4yeM BTOPBLIM?

PaGounit monoxkua Ha XpaHeHue B cOeperaTensHblid 6GaHK
5000 p. Ilo ucreyeHun rofa K ero BKJany ObLIM HPHYHCIEHEI
NPOIEHTHLIE JAeHLI'M, H B TO K€ BpeMs OH VBeJIWYHJ CBOH
BrJaan emle Ha 5000 p., a no HcTeYyeHHH ellle OJHOrO roja Imo-
IPOCHJ BBIJATH MY HAKOIUIEHHBIE NPOLEHTHBIE AeHbIH. CKROJB-
KO IPONEHTOB B roji HauucaaeT cbepbaHk, ecnn pabouumii mony-
yua 1232 p. npoueHTHBIX jJeHer, octaBuB BrJjag B 10 000 p. na
HOBBI cpok?
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491 [JIza pacTBOopa, M3 KOTOpBIX nepBelid comep:xkut 0,8 Kr, a BTO-
poit — 0,6 xr Ge3BojHON CepHOII KMCJIOTHI, COEJHHHINA BMECTe B
monyunau 10 Kr HOBOro pacTBopa cepHo# KucyoTel. HaliTu mac-
cy IepBOTrO M BTOPOrO PacTBOPOB B CMECH, €CJIM M3BECTHO, 4TO
6e3BOZIHOM CepHOM KHCJOTHI B IePBOM pacTBope OmLIO Ha 10%
fomnbiie, YeM BO BTOPOM.

Pemieryne npocreiimmux cucTeM,
comep:RalX VPaBHEHHE BTOPON creneny

§ ..... e eetessenteessetessentoeseebesnatsesesbereasbesmsnbeeneni e

3anaua 1

I'unoTeHysa NpPAMOYIrOJBLHOIO TPeyroJLHWKA pPaBHA
13 cm, a ero muaowags 30 cm?, HaiiTH KaTeTEI.

Ilycrs xaTeThl paBHEI X M Yy caHTHMeTpaM. Mcmons-

sya teopemy Iludaropa m dopmyny nmomazu mpsa-

MOYTOJILHOTO TPEYroJNbHHKA, YCJIOBHE 3afaud 3alH-
IIEM TaK:

x2+y% =169,

1

%:cy= 30. @

IIpubasasia K NepBOMYy ypPaBHEHHIO0 CHCTEeMEI BTOpOe,
YyMHOMeHHOe Ha 4, moaydaeM:

x%+ y® +2xy =289,

orkyaa (x+y)? =289, unn x+y==17. Tak Kak x u
Y — MOJIOXKHTeAbHBIe 4ucna, To x +y=17. U3 aroro
ypaBHeHHs BHIPa3HM Yy 4Yepe3d X M NOACTABHM B OJHO
M3 ypaBHeHu# cucrembl (1), Hanpumep BO BTOpOe:
y=17-=x, %x(l'? ~ x) = 30. Pemnmum nmomyuen=HOe ypag-
merme: 17x - x?=60, x*-17x+60=0, x,=5, x,=12.
IlogcraBasas oTH 3HaYeHus B dopmyny y=17 — x, Ha-
xogum ¥y, =12, y, = 5. B oboux ciaydadx ofWH H3 KaTe-
TOB paBeH 5 ¢M, Apyroit 12 cm.

5cm, 12 cm.
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3anaua 2

O1Ber

3anmaua 3

Oteer

3amaua 4

Oteer

Peumrute cucreMy ypaBHEHHI

x+y=3,
xy=-10.

Ilo Teopeme, obparHoii Teopeme Bmuera, uuciaa x
U Yy ABIAIOTCA KODHAMH KBAJPDATHOrO ypaBHeHHS
22-3z-10=0. Pemasg 3T0 ypaBHeHHe, MOJydaeMm
z,=5, 2, =-2. CnejoBaTeIbHO, PEMMEHUAMH CHCTEMBI
ABISAIOTCA CleAyolMe JIBe Maphl YHceld: X; =95, J, = —2
H Xo=-2, y3=9.

(5; -2), (-2; 5). <

Pemntp cucTremy ypaBHeHUI

x?+4xy-2y*=-29,
3x—-y-6=0.

Pemum 3Ty CcHCTeMy CHOCOGOM MOACTAaHOBKH:
y=3x-6,
x?+4x(8x-6)—-2(3x-6)%=-29.

YhnpocTuB 3TO ypaBHeHHe, MNOAyYMM 5HxZ-48x+
+43=0, orkyma x,=1, x,=8,6. [Mlogcranaa 3Ha-
yeHusa x B dopmyny y=3x-6, maxoaum y,=-3,
y,=19,8.

(1; -3), (8,6; 19,8). <

PemuTh cHCTEMY VpaBHEHHH

x2-y2=16,
x-y=2.

3amuilleM NepBoe ypaBHEHHE CHCTEMEI TAK:

(x-y)(x+y)=16.

IToacraBnas croAa 3HAYeHHE X — Yy=2 U3 BTOPOro
YpaBHEeHHA CHCTeMBI, mojaydaem x + y==8. Hrak,

x+y=8,
x—y=2.

Pemasa ary cmcteMy cmoco0oM CJIOMEHHA, HAXOAUM
x=5,y=3.
(5; 3). <
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492

493

494

495

496

498

499

Yupaxaeaus

PemuTh cucTeMy ypaBHeHHI NepBOi CTeNleHH C BYMs HEHU3BECT-
HBIMH:

1) |2x-y=3, 2) |[x+5y=9,
2y+x=14; 3y—2x=-5;

3) |3x+y+4=0, 4) [2x-3y+8=0,
4y+8x-4=0; 4x-2y+4=0.

Pemute cuctemy ypasHenmit (493—497).

1) |y=x+6, 2) |x=2-y,
x2-4y=-38; y2+ x=382;
3) |x+2y=1, 4) |y-3x=2,
x+yt=4; x?-2y=3
1) |[x*+xy=2, 2) |x%*-xy-y*=19,
y—3x="1T; x-y="T,;
3) |x+y=1, 4) [x2+y%=17,
x? 4 y?=5; x—y=3.
1) x+y=9, 2) xy=7'
xy =6; x+y=8;
3) [x+y=12, 4) [x+y=-T,
xy=11; xy=10
1) [x-y=17, 2) |x+y=3,
x? - y?=14; x? - y?=15;
3) |x2-y?=24, 4) [x2-y?=8,
x+y=4; x-y=2
1) [x?+y2=17, 2) [xy=10,
xy=4; x%+ y?=29;
3) |xy=3, 4) |xy=5,
2+ y2=10; x2+y*=26

Cymma gByx dmcen pasHa 18, a ux npoussegenue 65. Haditu st
gpca.

Cpennee apudmerundeckoe AByX umcen paBHo 20, a ux cpenHee
reomerpuueckoe 12. Haiitu ati umcna.
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501

502

503

504

505

506

507

PelliuTe cuCcTEMY YpaABHEHHH:

1) |x=2y-3,
y?—2x=38;

2) |x+y=6,
xy=-17;

3) |x2-y*=21,
x+y="1.

Pemuts cucremy ypasaeaui (501—-503).

1) |x-y=2, 2) |[x-y=3,
xy=3; xy=4;

3) [2x%-y*=46, 4) [(x-y)*=4,
xy=10 x+y=6;

5) [x%-y?=0, 6) [x+y=4,
4+ xy=0; 1,14,

x ¥

1) Jx+xy+y=-1, 2) |x-xy-y=-17,
x-xyty=3; x+xy-y=1;

3) |x2-y+2=0, 4) [x?-8xy+y’=11,
x*+y?-4=0; xy=>5.

D [Jx+[y=8, 2) [Vx-|y=1,
x—y=16; x—y=5.

Y4acTOK mpAMOYTOJBHOM (OPMBI HYKHO OropoguThk 3abopom
pauaoit 1 kM. KakoBbl JOMKHEI OLITH AJIHHA H ITHPHHA YJacT-
Ka, ecjd ero nJomaas passHa 6 ra?

Ilpu memeHuM JBY3HAUHOrO YMCJIA HA CYMMY ero mU(@p B 4YacT-
HOM nosiyuaercs 6, a B ocrarke 4. IIpn fenenuu 3TOro e yuciaa
HA [IPOM3BEJEHHEe ero LHU(pP B 94ACTHOM IoJydaercda 2, a B OCTAT-
ke 16. Haiiti ato uucio.

Pemmurs cuereMy ypaBHeHHIA:
1) [x+y=5,
x%+ y? = 35;
2) |2+ =152,
x2-xy+y®=19.

Paccrosgaue or A o B 1o TeYeHHI PEKHM KaTep IPOXOAHUT B
1,5 pasa measneHHee, YeM TEILIOXOJ, IPHYEM 3a KasKALIH Jac Ka-
Tep oTcTaeT OT Temyoxoaa Ha 8 k. IIpoTHR TedeHHS PeKH NYTh
or B go A rennoxoy npoxoaur B 2 pasa Geictpee kaTepa. Haiitn
CKOPOCTH TEIUIOXOAA ¥ KaTepa B cToddYeill Bofe.
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KoMniaerkcHbie
yHeaa

Pemenne MHOrMX 34784 MATEeMaTHKH, (DHU3HKH H
IPaKTHKH CBOZHTCA K pellIeHHI0 ajredpaHyecKHX
ypaBHeHuii. [loaToMy ecTecTBeHHO CTpeMIIEHHE CJe-
JATE 3TH YPABHEHHMA BCeTJAa pPA3pelIMMEIMH, YTO B
CBOIO OYepenhb IPHBOAHT K PACIIMPEHHIO NOHATHA YHC-
na. Hanpumep, gas toro urober nwoboe ypasHeHue
x +a=>b AMeNo KOPHH, IOJOKHUTEJIBHBIX YHCe] Helo-
CTATOYHO M IIOTOMY BO3HHKAaET NOTPeOHOCTL BBECTH
OTPHIATENbHBIE YHUCIA ¥ HYIb.
Ber spaeTe, 4TO KBAJpaTHOE ypaBHEHHE MOMKeT He
MMeTh NeHCTBHTEIbHEIX KopHei. Ilpocreiiiuum ua Ta-
KHX ypaBHEHHH ABJsAeTcA ypasHeHHe X2+ 1= 0. YTobbl
n06oe KBaJjpaTHOE YpaBHEHME HMEJ0 KODHHU, MPHXO-
JUTCH PACWUDAMb MHONECTE0 JellcmEUumerbHbLX YU-
cen, 10DABJIAA K HEMY HOBBIe UHCJIA. JTH HOBBEIE YHCJIA
BMECTE C JIeHCTBHTENLHEIMH 06pasyloT MHOMKECTBO, KO-
TOPOE HA3LIBAIOT MHONECIGOM KOMNACKCHULX YUcCeN.
Ecnu xoMmieKcHBIE YHCIAa BBeJeHBI, TO YDPaBHEHHe
x2+1=0 uMeeT KopeHb. DTOT KOpPeHL 0GOBHAYAIOT
OYKBOH [ W HA3BIBAWT MHUMOL edunuyeii. Taxum
o0pasoM, | — 3TO TAKOE KOMILIEKCHOE YHCJO, 4TO
i?=-1.
3aMedaTeIbHEIM OKA3BIBAETCHA TOT (hakT, uTO JroGoe
KOMIIJIEKCHOE YHCJO MOMKHO 3alMcaTs B Buze a + bi,
rge a 1 b — geificTBUTensHEle 4Hcia. OT BHIa 3TOro
BHP&}}{EHHH H leOPICXOI[HT Ha3BAHHE «KOMIIJIEKCHOE» ,
T. €. «COCTABHOE».

HKoMnnexcHRIMH YHCIaMH HA3BIBAIOT BHPaKeHUA
BHja a+bi, rie a ¥ b — agelicTBUTENBHLEIE UYHCJA,

ir ==l

Yueno a masniBaeTcs JdellcmaumeibHOll 4ACmMbl0 KOM-
nJeKcHOro 4yuciaa a+bi, a duciao b — ero MHuUMOIL
Lacmsio.

Hanpumep, me#dcTBHTeNbHAA YacTh KOMILJIEKCHOTO
yucaa 2 + 3i paBHa 2, a MHMMas 4YacThb paBHa 3; AadA
KOMILTeKcHOTO unchaa (—2) + (-3)i, KoTopoe 3aluchiBa-
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0T Takse B Buje —2 — 3i, gelicTBHTEeJbHANA YACTh PaB-
Ha —2, a MHMMAas 9acTh paBHa —3.

3amerum, uTo deilcmeumenbHble HUCIA SABNAIOMCA
YACMHLIMU CAYYLAAMU KOMIAeKCcHbLX Yucen. Hanpu-

mep, 2+0-i=2,0+0-i=0, 4+0-i=—4.

HdBa KoMOJeKCHBIX 9mcna a +bi u ¢ +di HA3BIBAIOT
pasHbimu, eciia=cub=d,T. e. ec1u paBHBI UX Jeii-
CTBUTEJNbHEIE W MHUMBEIE YACTH.

w4

Hanpuwmep, % +/4i= % +2i, Tak Kak

=TS
wina

3apmaua 1 HaiiTu pelicTBUTeNbHBIE YHUCJA X U Y, €CIH

2x+y)+(x-y)i=5-2i.

Ilo onpefiesIEHHK PABEHCTBA KOMIIJICKCHBIX YHCeEJI

2x+y=35,
x-y=-2.

Pemasa aTy cucreMy, HaxoiuM x =1, y=3.

Apugpmemuueckue deiicmeus Had KOMRIAEKCHbIMU
yucaamu OnpepensilOTcds Tak, 4Tobbl Bce cBOHCTBa
9THX AeHcTBHH OBIMH TAKHMH e, KaK U ANA JeicT-
BHTENBHEIX dHCEJI (HEPEMECTHTBJI];HOE H coYeTarenb-
HOE CBOMCTBA CJIOKEHHUA M YMHOMKEHHS, paclpeiesin-
TeJIbHOE CBOHCTBO yMHOMeHudA H jap.). Ilosromy
OeHCTBUA HaJ KOMIIIEKCHBIMHM UHCJIaMH a + bi MOXKHO
BHINOJIHATE TaK e, KaK M JeiicTBUA HAaJ MHOroumie-
HAMM, CYHuTas, 9ro iZ=-1,

3apaua 2 BrinonuuTe geiicTBHA:
1) (4-3i)+(-2+ Ti); 2) (B-5i)—(9—4i);
3) (2+i)-(1-3i); q) 3140
2-3i

1) (4-3i)+(-2+7i)=4-3i -2+ Ti=2+4i;
2) (8—5i)—(9—4i)=8—-5i -9 +4i=—1-i
3) (2+i)-(1-3i)=2—-6i+i-3i2=2—bi -

-3+ (-1)=56-5i;
1) 5-14i _(5-14i)2+ 3i) _ 10+ 15i — 28i —42i® _
2-3i (2-3i)2+ 3i) 4324

_52-13i _52 _13i

13 13 13 :

B mocnegneM mpuMepe [AJIS BBIYHCIEHHWS YacTHOTO
CHAa4Yala YHMCJHTeNbh M 3HAMEeHATeJ b }lpoﬁﬂ yMHOJ‘KH—
au Ha uuceso 2 + 3i. Beerpa ansa BeruMcsieHus Apobu
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508

509

510

511

512

513

514

515

516

¢+ di

a+ bi

HATeNb HA Yucno a —bi, koTopoe Ha3bl8aAlOM cONpsa-
HEeHHbIM ¢ Hucaom a+bi. Ito obbACHAETCA TeM, 4TO
MPON3BEJeHNEe CONPSMKEeHHBIX YHCeN ABJAeTcA AeicT-
BUTeNLHLIM uncIoM: (a + bi)(a — bi) =a? + b2.

HYM¥HO CHAYANa YMHOMHTEL UHCJINTEJb H 3HAME-

YnpaxHeHHSA

(¥ermo.) Hassars JelicTBUTENBHYIO M MHMMYIO YACTH KOMIIEKC-
HOT'O YHCJIAa:

1) 6+ 5i; 2)—21—+%i; 3) V2 +4/3i; 4) ¥2-2i.

3anucaTh KOMIUJIEKCHOE UHMCIO, ¥ KOTOPOro AeiCTBUTENbHAS U
MHHMAas YaCTH COOTBETCTBEHHO PABHEI:

1) 3u4; 2)%:«1%; 3) V3 u-2: 4)—-2,;;1—3.

VYkasarh, KaKHe U3 JaHHBIX KOMIUJIEKCHBIX 4YMCeJl PABHBI:
-0,5+4i, 3-2i, —%+2s, V9 -4i, J9 -¥8i, Y27 -16i,
Y27 - J4i.

HaiitTu geiicTBUTEJIbHbIE YHCIA X U § U3 paBeHCTBA:

1) (x+y)+(x—-y)i=8+2i;

2y 2x+y)+(x—-y)i=18 +3i;

3) (dx+3y)+(2x-y)i=3-11i;

4) (6x+y)+(2y-Tx)i=12 + 5i.

HaiiTu cyMMY KOMILIEKCHBIX SHCEJN:

1) 3+i)+(2+3i); 2) (3—DHi)+(2+1i);
3) (1+3i)+(-3+i); 4) (-4+3i)+(4-3i);
. . 1 1. 1 2.

5) (1+i)+(-1-i) ﬁ)( 3 31]+(2 31).
HaiiTH pa3HOCTh KOMIUJIEKCHBEIX YHCEe:
1) (2+3i)-(3+i); 2) (3-56i)-(2+i);
3) (1+3i)-(-3+1i); 4) (4+3i)-(4-3i);
5) (4+i)—(-5+i); 6) (7+2i)—(3+2i).
HaijiTu npousBeieHHe KOMILIEKCHBIX UHCEJ:
1) (3+5i)2 +3i); 2) (4+7i)(2-1i);
3) (5-3i)(2-5i); 4) (=2 +i)7 - 3i).
3anucaTh KOMIUIEKCHOE YHCIIO, CONPSMEeHHOoe ¢ JaHHBIM YHCIOM:
1) 1+1i; 2) 2 +3i; 3) -3 +4i;
4) -7 -5i; 5) —1-1;; 6) L+2i.

2 3 3 5

HaifiTi wacTHOe ABYX KOMILIEKCHBIX HUHCEN:
1) 1+, 2) 3 —4i, 3) 2+ 3i, 4) 1+ 2i

N=g" 2+i 2-3i 3=2i
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517

518

519

520

521

BeinoaHuTe HeiicTBus:

1) 2i+3+4i(1-i); 2) (1+i)-1+2i)+1-3i;

3) 8i(1—i)+2i(1+i); 4) %i(4+2i]+%i(3—9i]:

5) (38— 2i)(4+i) +10i; 6) 6+ (5—i)(1+i).

BrlyucauTs:

1) (2—3i)(3—2i); 2) (3—-i)1+ 3-‘.); 3 3 —4i .

1+ 2 i (1+iX2-1)

4 281, 5) —— > 6) —> +-3_.
(1-iN3+1i) 1+ 2i 2-i 2-3i 2+ 3i

PemruTs ypaBHeHHe:

1) z2(2+i)=8-i; 2) z(1-2i) =2 +5i;

3) z(1+i)—i=4; 4) z2(1-i)+8=i.

PasnomuTh Ha KOMIJIEKCHO CONMPAMKEHHbIE MHOKUTENH (@ 1 b —

JleficTBUTEeNIbHbIE YHCIIA):

1) a?+4b%; 2) 9a%+25b%; 3) 8a?+16b%; 4) 8la®+5b2.

Brrumcnurs: 3 4

1) (3+2i)%  2) (2-i)% 3) [“]; 4) [k'_‘]
1+1i 1-i

5) (2 +3i)%— (2 - 3i)?%; 6) (3+4i)%+(3—4i).

tisagpaTioe ypasnenmue
¢ KOMIIJIEKCHBIM HEHU3BeCTHBIM

§* ..... S —

PaccMOTpHM CHauyaja NpoCTeiilllee KBaJpaTHOe ypaB-
HEHHe

2_

28=0"

TAe @ — 3aJAaHHOEe YHCJO, 2 — HEeH3BecTHoe,

Ha mHoMecTBe nelCTBUTENBHBIX YHCEJ 3TO ypas-
HeHHe:

1) umeer oguH KopeHs z =0, ecan a =0;

2) nmMeer ABA AEHCTBHTENBHBIX KOPHA 2y = iJE,
ecnu a >0;

3) He uMeeT AeHCTBUTENBHBIX KOpHeii, ecnu a < 0.
Ha muoxecmee KOMNACKCHBLY LUCE]L MO YpasHEHUE
acezda umeem KoOpeHb.
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3amaua 1

Oreer

HaitTn KOMIJIeKCHEIE KODHU ypAaBHeHUs 2°=a, eciu:
1) a=-1; 2) a=-25; 3) a=-38.

1) z2=-1. Tak Kak i>=—1, To 9T0O YypaBHEHHEe MOKHO
sanucarts B Buge 22=i2, mau 22 -i?=0. Orcioga, pac-
KJaJblBasi JEeBYI0 9acTh HA MHOMKHUTEJH, MOIyUIaeM
(z-i)z+i)=0, z,=i, 2,=—i.

21_ 2 = ii .

2) 2?=-25. Vunrusas, uto i = -1, npeobpaayem ato
ypaBHEHHE:

22=(-1)-25, 22=i2-5%, 22_52.i2=-0,
(2 -5i)(z+5i)=0, orryaa 2,=5i, z,=-bi.

2, ,=15i. )

3) 28=-3, 2*=i*(Y3), 2*-(Y3)*i*=0,
(z-/3i)(z+/3i)=0, z,=V3i, z,=—/3i.
2, 3= ++/3i.

Boobuie, ypaBHeHue 22 =a, rie a < 0, MMeeT ZBa KOM-
IIEKCHBIX KOPHS: 2, ,=*./[ai.

3apgaga 2

Hcnonbays paBeHCTBO i%=—1, KBajpaTHele KODHH H3

o'rpnu.a're.ﬂbﬂmx yHcen HpHHHTO 3ATTUCEIBATE TakK:
J-1=i, J-a=iJa=2i, J-T=iJ7.

Hrak, Ja onpejeines miA JH60ro AedCTBUTEIBHOTO
4yHcaa @ (MoM0KUTEeNBHOr0, OTPHIATEBHOrO U HYJIH).
IIDSTOMY JIIOﬁOE KBajgpaTHOe ypaBHEHHE BHIOA

az?+bz+c =0,

rge a, b, ¢ — gedicreuTenbHble uyHcaa, a #0, ume-
eT KOPHH. DTH KODHH HAXOAATCA II0 HM3BECTHOM

dopmye:
~bt b2 -4dac

2a )

21,27

Pemurs ypaBHeHMe 22 -42+13=0.

ITo dopmyne (1) Haxogum:

_4+16-52 _4+-36 _
2




3amMeTHM, YTO HAHJEHHEIE B 9TOM 3a71a4e KODHYW ABJA-
IOTCA CONPAMKEHHBIMH: 2, = 2 + 3i u z, =2 — 3i. Haiizem
CyMMY ¥ IpOM3BeJleHHe BTHX KODHe:

2 +2,=(2+38i)+(2-3i) =4,
2,2,=(2 +3i)(2 - 3i)=13.
Yucno 4 — sro BTOpoil KoaddHUIMEeHT ypaBHEeHHSA
22 -4z +13=0,B3ATHI} ¢ NPOTHBOIOJIOKHEIM 3HAKOM,
a upeao 13 — cpobogHEIH uJeH, T. €. B 9TOM CiIyuae
crnpaseqinBa meopema Buema. OHa cupaBeqnuBa JJIA
J1060T0 KBAaJIPATHOIO YPaBHEHHA: €CJIH 2, U Z, — KODHHU

b c
ypaBHeHus azZ+bz+¢=0, 1O 31*'32:_;» 2zp=—.

3amaua 3 CocTaBuTh NpHUBEeHHOE KBajJpaTHOe YDaBHEHHe C

HAeHCTBHTENbHBIMH KoahdHIHeHTaAaMH, HMelllee KO-
pens 2z, =-1-2i.

B’ropoﬁ KOpeHb 2, YDaBHEHH#A HABJAETCA HYHCIOM,
CONPAXKEHHEIM C JaHHBIM KOPHEM Z,, T. €. 2, =—1+2i.

ITo Teopeme Bmera maxomum p=—(2,+2,)=2, ¢=

=2,2,=5.
OTBer 22+2z2+5=0.
YupaxxHeHUd
Pemutes ypaBHeHnme (522—524).
522 1) 2%2=-81; 2) 22=-8;
3) 22+0,01=0; 4) 922+125=0.
523 1) z2-22+2=0; 2) 22-42+5=0;
3) z2+62+18=0; 4) z2+42+13=0;
5) 22+224+17=0; 6) z22-8z+41=0.
524 1) 922+6z+10=0; 2) 422+42+5=0;
3) 922-12z+5=0; 4) 1622-322+17=0;
5) 22+4z2+4+7=0; 6) z2-6z+11=0.
525 CocraBuTh TpMBeJeHHOe KBajJpaTHOe ypaBHEHHMe, HMewIlee
KOpPHM:
1) 2,=2+2i, 2,=2-2i; 2) 2,=2+8i, z,=2-3i;
3) zy=-4+i, z,=—4-1i; 4) z2,=-T-4i, z,=—T +4i.
526 CocraBuTh OpHUBeJeHHOE KBAJpAaTHOEe YPABHEHHE C AeHCTBHTENb-

HbIMEH K03bdHIMeHTaAMH, HMEIOIlee AaHHLIH KOPeHb, H IIpoBe-
PHUTH OTBET, PEIIUB NOJIYIeHHOE YPABHEHME!

1) 2[=—1+%i; 2) zl=—%—--1§f;

3) z,=2 +i+/3; 4) z,=3-i42.
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527 Pa3noxUTh HA MHOMKUTEH KBAJADATHRIM TpexXuJieH:

1) 22+2z+5; 2) z22-2z+10;
3) 422482 +5; 4) 2522+ 50z + 26.
528 Pemurs ypaBHeHHE:
1) z4+52°-36=0; 2) z¢-822-9=0;
3) z2-22-6=0; 4) z2*+222-15=0;
5) z*+322-18=0; 6) 2'+422-32=0.
E Yiupamaenus
K rnase IV

v-|-----r---‘|-----n---A-|-<---|-----|.---‘1.,...|.....|...<<|,”-,|--A--l”

Pemmte ypasuenue (529—531).

529 1) x2-12=0; 2) x2-50=0;

3) $x%+22=0; 4) 3x—§_1'2:0.
530 1) x2+4x-45=0; 2) x’-9x-52=0;

3) 3x2-Tx—-40=0; 4) 5x2+17x-126=0.
531 1) 4x*-2x-3=0; 2) 9x%-3x-4=0;

3) 4x2-8x-1=0; 4) 3x*+4x-1=0,

532 He pewas ypaBHeHHs, OIpEJeJIMTh, CKOJBKO JeHCTBHTENL
KOpHEeIl OHO MMeeT:
1) x°-5x+6=0; 2) 5x2+Tx—-8=0;
3) 25x2-10x+1=0; 4) 9x2+30x+25=0.

533 PaznoxuUThL HA MHOMKHUTE/H KBAJAPATHLIH TPEXUJIEH:
1) x2+12x +30; 2) x2-10x + 16;
3) 2x2+x—1; 4) 2x2-8x-2.

534 CoxparuTs ApoOB:

x2-9 X rdxydx
1) ; 2) ———~ %,
x+ 3 x+ 2
16x2-24x+9 25x%+ 10x + 1
4x2+5x-6 5¢2-14x-3

Pemmures ypasHenue (535—536).
535 1) x*-9x2+20=0; 2) x*-11x%2+18=0;
3) 2x*-b6x*+2=0; 4) 5x1-16x2+3=0.
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536

537

538

539

540

541

542

543

545

2
1) x +§= 3 ; 2) 0 +2+x 5—x,
x-2 x x-2 x2+3x x+3 =
+3 6 — +9 +4
g Lo AT g L2-__Y _o. 12,
Y-y 1-y* y+y? y-4 4d-y y
HaiiTu nBa uKcna, cyMMa KOTODBIX PaBHA 3, & CYMMa WX KBajpa-

TOB paBHa J.
HaiiTu pBa uMcia, pasHOCTH KOTOPBIX paBHa 1, a cymMMma ux
KBa/ZipaTOB paBHA 3%.

OpHa cTOpOHA NPAMOYTOJBHUKA Ha 5 M OoJbplle APYroi, a ero
mromans pasHa 84 m2. HaiiTH cTOPOHBI NPAMOYrOJBHHKA.

Inomags npamMoyroapauka passa 675 cm?, Haiftu cropomsr
NpAMOYIOJbHUKA, €cId ofHa U3 HuX Ha 30 cM MeHbIIe APYToil.

CropocTs BepTosiera Mu-6 OTHOCHTEJNBHO BO3AyXa paBHA
300 km/u. Paccrosinue B 224 KM BepTOJIET IIPOJIETEJ ABaYKIEI:
OAWH pa3 — mo BeTpy, APyroil pas — nporus Berpa. Onpeje-
JIATh CKOPOCTH BETpa, eciH Ha NOoJeT NPOTHE BeTpa BepPTOJeT 34-
TpaTusa Ha 6 MuH Gosbime, ueM Ha moJieT 10 BeTpy. (IIpu Berume-
JIeHHH UCIMO0JIb30BATH MHKPOKAJEKYIATOP.)

CKopocTh BelOCHIegHCTa HA IEPBOil MOJOBHMHE NyTH ObLIa Ha
3 ¥M/4 GoJsibllle, UeM ero CKOPOCTb HA BTOPOIl NOJOBUHE MyTH.
C Kakoil CKOPOCTbIO BEJIOCHIIEAHUCT IPOEXAJ BTOPYIO NOJIOBHHY
nyTH, ecau Bech nyTh B 90 kM oH npeoxoJen 3a 5,5 u?

Ha mocagke pepeBbeB pabGoraau npe 6puraznsi. Ilepsasa Gpuraga
esKellHeBHO Bbicaxkupasia Ha 40 mepesnes OoJiblue, yem Bropasd,
n nmocaguiaa 270 gepesbeB. Bropas Gpuraga paGorana Ha 2 gHSA
dosneme nmepBoii 1 mocaguia 250 geperveB. Ckonbko AHel pabo-
Taja Ha Nocajike JepeBheB Kaxkmas Opuranga?

PemtuTh ypaBHeHHe (2 — KOMILIEKCHOE YHCJII0):
1) 22+2z2+5=0; 2) z22-62z+10=0;
3) 922-62+10=0; 4) 422+162+17=0.

PemuTk cucremy ypaBHeHUIl:

1) |x+y=1, 2) |x+3y=10
xy:—ﬁ' xy=3;
x- 2y—— 4) [x+y=-T,
xy=-6 xy=12;

5) xﬂ—yé—zoo 6) [x?-y?=9,
x + y=20; x-y=1

7 | x2+ y*=41, 8) |x-y=3,
y—-x=1; x2+y?=5.
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546
547

548

549

550

551

252

PemuTs ypaBHeHHe:

1):3x2=0; 2) (x+1)(x-1)=0;
3) 4x2-1=0; 4) 3x2=5x;

5) 4x?-4x+1=0; 6) x2-16x—-17=0;
20322 +hx=2; 8) x2-4x+5=0.
PasioXuTh HA MHOMHTENH:

1) x2+ x-6; 2) 2x2-x-3.

PemuTs 3agauy:

Paccroanme Mexay cenamMu 36 KM OJMH BEIOCHUIIEAUCT IIPEOXO-
nesaeT Ha 1 4 GeicTpee gpyroro. HaliTu cKopocTh KaXJA0ro BeJo-
CUIIeIUCTA, €CJIM U3BECTHO, UTO CKOPOCThL OJNHOro Ha 3 KM/u
fosbIIe CKOPOCTH APYIoro.

PemuTs cHCTEeMy ypDaBHeHHIH:
x2 -2 =12,
x+y=9.

Permnuute ypasaenue (546—548).

1) 3x(x-2)=x-4; 2) s s
1) 2x(x-2)=(x+1)2-9; 2) bx(x-4)=(x-8)%>-65;
3) (x+2)* (x+1) -1 4 (-1 (x-2)° —4
3 2 4 5
1) (x-5)(x-6)=30; 2) (x+2)(x+3)=6;
3) (x-1)(x-4)=3x; 4) (x—-2)(x+8)=6=x.

IIpn KakuX 3HAUYEHHAX X BEIpaykeHHWe x2+ 3x —88 mpumEmMaer
sHauenue, pasHoe: 1) 0; 2) 20; 3) —-18; 4) =707
CKOJNBKO JeHCTBHTENRHEIX KODHEH HMMeeT KBAJDATHOE ypaBHe-
BHe ax?+bx +¢ =0, ecnu:
1) a=3,b=1, c=—4; 2) a=5,b=2, ¢c=3;
3) a=25, b=-10, c=1; 4) a=1, b=0, ¢ =-257
IIpM KaKMX 3HAYEHHAX X 3HAYEHUSA JAHHLIX BRIDAXKEeHHI DaBHEI:
3 1 3

"

1) 9 +-=% 173x; 2) — =1 :
2x+2 =x2-1 2-2x 21 2 2x-2
2 1 x—-4 x—-2 2 1
3) H - g 4) u - ?
z2-4 x=-2 x2+2r, -z x2-1 2+x

YOpocTHTh BhIpakeHHe:

1 ~10)- x+ 3 + x+4 .
J b )(x2—7x—30 xZ-6x-40

2) x=1 __ x*1  |.(6x2+17x+5).
2x%+8x-5 8x%2+4x+1
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554

553

556

957

558

559

560

561

PemmuTe yparHeHUE:
12x+4 3x—-2 2x+3,
1) 3 = - »
x“+2x—-3 x-1 x+ 3

2) 5 8 _ 2 3 20
-4 x2-1 x?-3x+2 x*+3x+2

MacTepckas B OOpeJeJIeHHEI# CpPOK [JOJJKHA BBEINYCTHTE
5400 nmap odysu. PaKTHYEeCKH OHaA BBRINYCKaNa B JeHb Ha 30 map
Gonbliie, UeM MPEAMNONATANOCH, M BBIONHHWIA 3aKas Ha 9 mueii
pPaHBIIE CPOKa. 3a CKOJIBKO JHeill ObLI BHINOJIHEH 3akas?

IIBa TypHCTa BEIeXaJH OZHOBPEMEHHO Ha BeJOCHIeAax u3 cema A
M HaNpaBHJIMCH PASHBIMH goporamu B ceno B. Ileperiil goaskeH
6p11 npoexatrs 30 KM, a Bropoit — 20 kM. CKOpPOCTE ABHIKEHHUS
nmepBoro typucrta 6nla Ha 3 KM/4 G0JbIIE€ CKOPOCTH BTODOTO.
Opueako Bropoii Typuct npubsul B B Ha 20 MUH paHbIIe IepEOTO.
CKONBKO BpeMeHM ObLI B JOpore KamIblil Typuct?

IIBe 6puragbl paboumx 3aKOHUHMJIH DEMOHT yYacTKa JOPOTH 34
4 u, Ecsiu Gbl cHauasa oOfHA U3 HHX OTPEMOHTHPOBAJA NOJIOBUHY
BCEr0 y4acTKa, a 3areM ApPyras — OCTABIIYIOCA 4YaCTh, TO BEChb
peMoHT OBl OBl 3aKoH4YeH 3a 9 u. 3a CKOJIBKO BpeMeHH Kamk-
Jas 6puMraja B OT/AEJBHOCTH Morja OBl OTPEMOHTHDOBATE BeCh
y4acToK?

IMoean nomxeH mpoiitu 54 kM. Ilpoitna 14 kM, oH GBI 3anep-
skaH y cemadopa Ha 10 MuH. YBeIHIHB CKOPOCTE MOCJIE 3TOr0 Ha
10 kM/4, 0H HmpHOBLI HAa MECTO HA3ZHAYEHHA ¢ ONO3TaHHEeM HA
2 mun. OnpefenuTs NepBOHAYAJIBHYK CKOPOCTh HOE3fa.

IKCKYPCAHTHI OTIIPABUIKCEH U3 ropoga A B ropog B Ha Temmnoxo-
e, 8 BO3BpATHANCH obpaTHo HAa moesge. Paccroanme ot A o B
10 BogHOMY IyTH paBHO 108 KM, a mo Kene3Hoi gopore 88 kM.
Tloeanka mo KeJesHOH AOpOre HPOJOJIKANACE HAa 4 4 MeHbIIe,
yeM Ha Temyuoxoje. CKOJIbKO KHJIOMETPOB B Yac IIPOXOLHJI
[oesf, ecji ero ckopocrs Obina Ha 26 xm/u Gonbime cxopocTH
Temoxoga?

B spurensuom 3ane xayba 6s1mo 320 mect. Ilocie Toro xax gmc-
JI0 MECT B KajXXJJOM PAAY VBeJIWUYUTH HA 4 1 706ABHUIH elle OJuH
P4X, B 3puTeasHOM 3ajyie crano 420 mecr. CKONBKO ¢TaJlo pAXOB
B 3PDHTEJBHOM 3aJie KJjvDa?

Ha actpagserii KoHnepr B ¢abpuuHoM Kiaybe GELIO IpOAaHO Ha
2000 p. 6ureToB No ONHOH cToMMocTH ¥ HA 1200 p. OuIeToB CTO-
UMOCTHI0 Ha D p. Bonsnre. KakoBel mensl HUIETOB, CJIH HA KOH-
unepre 6n110 280 yemoBek?

Peuiurs ypaBHeHHE (2 — KOMILIEKCHOE YHCJO):
1) 22+42+19=0; 2) z22-2z2+83=0;
3) 222 -2+2=0; 4) 322+22z+1=0.
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563

564

565
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567
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569

570

571

572

Peinmntes cucTeMy ypaBHEHHIL:

1) |x2+y%=10, 2) |x2+y*=13,
xy=-3; xy=6;

3) |x2+y~-x=4, 4) [(x-1)y-1)=38,
3x2—y+2x=—1; [x+2)(y+2)=24.

Ha unsrotoBnenue ofHO#H AeTaju NepBbli pabo4uil saTpauymsal
Ha 2,5 muH Gonbime, ueM BTopoii. [locne Toro kak mepsalii pabo-
YMi HavYaJ M3roTaBAHBATh 3a KaXKALIA Jac Ha 3 Aeranu Gosblue,
a BTOpOHl — Ha OAHy AeTalb (Goabile, YeM paHblile, HX IPOHU3IBO-
JUTeIBHOCTh TPYAA cTaja oguHaKosoi. CKOJBKO meTasieil M3ro-
TABJUBAN KayAblii pabounii 3a 1 4 nepBoHaYaIBLHO?

Wz nmyekra A B myHKT B oTnpaBuicHd aBTOMOOMIbL, a OAHOBpe-
MeHHO HaBCTpPedy eMy U3 NyHKTa B ornpaBuics aprobyc. ABTO-
Mo6ue pubsL B B depes 40 MHH ITOcJle BCTPeYH ¢ aBTobycom,
a aBrobGyc npubein B A gepes 1,5 4 mocne ux Bcrpeun. Haiitn
CKOpOCTH aBTOMOGHIS U aBrofyca, eCJIM pACCTOSHUE MEXIY
nyHKTaMH A 1 B paBHo 100 KM (CKOPOCTH aBTOMOOHJA W ABTO-
Oyca mMOCTOAHHBI).

BamucaTe NpuBeJleHHOE KBaJpaTHOe ypaBHEHMe, HMewllee Kop-
HU X, U X,

1) x,=3, xy=-1; 2) x,=2, x3=3;

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

Ilyers x, = —8 — xopess ypasuenus 5x? + 12x + g = 0. Haiiru x,.

He BbluMCAAA KOpHeil X, M X, ypaBHeHus x2—Tx—21=0,
HaWTH:
X X
n L+l g x2+xd; 3) L+ 4) xf+af
X1 X2 X3 X
B ypasHenuu (a—7)x?+13x -a =0 ogun u3 KopHeil paBeH 2.
HaiiTu 3Ha4YeHHe @ U BTOPOii KOpPeHbL YpaBHEHHA.

Kopam KBajpaTHOro ypasHeHus x2+ px+q =0 — B3aUMHO 006-
paTHBIe TIOJIOJKUTEJbHEIEe uncna. HaiiTu q.

CyMMa KBajipaToB KopHeil ypaBuenusa x2+ px —3=0 pasna 10.
HaiiTu p.
Pemuts ypaBHeHue:

30 13 _7+18x

2 1 2x-1
1) =L ,2-1 5 30 _ :
PZox+1 x+1 P41 -1 xP+x+1 P |

Ha MeXImIKOJIBHOM IIAmMEYHOM TypHHpe 6BLJI0 chirpaHo 56 map-
THH, NPUYEM KaxKAbIH MIPOK Mrpal ¢ KamAbiM JBe NAPTHH
(benpiMu M YepHEIMH). CKOJBKO IDKOJNBHHKOB y4acTBOBaJo B
TypuEpe?
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574

575

576

577

B nepsencrBe no maxmaram Obiia ceirpana 231 nmaprusa. Ckons-
KO IIaXMAaTHCTOR YYACTBOBAJIO B TYPHUDE, €CJIM KAMIBIA ¢ KaX-
JbIM MTI'DAJ IO OKHOMY pasy?

B yemnuonaTe no Boxeitbony 6b1n0 chirpano 66 martueii. Croub-
KO KOMAaH] yqac'['Bosa_uo B UeMIHOHATe, eClIH KaXJasd KOMAaHIOA
urpaia ¢ Kaxzoil no ogHEOMYy pasy?

HeckonbKO COPTCMEHOB, ye33Kas IOC/e COPeBHOBAHHH OMOM,
0OMeHSIINCE CYBeHHPAMHE (KajsKILIH MOZApPUJ KaXKIOMY IIO OZHO-
MY CyBeHHDPY). CKOABKO OBLIO CLIOPTCMEHOB, €CJH CYBEHHPOB IIO-
Hagobumnocs 30?7

3adana Marnopena'. Heckonsko yenosex obefarn BMecTe U oo
CUeTY JOJMKHEI OBLTH YILIATHTE 175 muanruuroB. Tak Kak y ABO-
HX U3 HUX JeHer He 0Kas3aloch, KayKJOMy M3 OCTABIIMXCA IIpH-
miochk ynaaTuThk Ha 10 mumnuarosB Gonbire. CKONBKO YenoBeK
obenano?

CocTaBUTE OpOrpaMMmy AJisi BHIYHMCJIEHHA 3HAYEHHA BBIDAXKEHH
&% —4ac Ha MEKPOKANLKYIATOPE M HAWTH €ro Npu:

1) a=3, b=12, ¢ =-4551;

2) a=2, b=114, ¢ =1612;

3) a=1,5, b=-2,1, ¢ =-55,08;

4) a=2,5, b=-30,75, ¢ =93,8.

! K. Marnoper (1698-—1746) — moTnasnckuit MaTemarak, yaeank M. Heio-
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KBagpaTuunas
Gy

Oupegeneane
KBajIpATHYHOH (PYyHKIHH

B VII xnacce BeI MO3HAKOMMJIMCE C JHHEHHOH GyHK-
nuei y = kx + b u ee rpaduKOM.

B passuuHBIX 00J4aCTAX HAYKM M TeXHMKH YacTo
BCTpevaoTcd (GYHKOUH, KOTOphIe HASHBAIOT Keadpa-
muunbimu. IIpuBeseM npuMeps.

1) Ilnomazs KBagpaTa iy CO CTOPOHOM X BbhIMHCJAETCA
no dopmyne y= x2.

2) Ecau Teno GpomeHo BBepX CO CKOPOCTHIO U, TO pac-

CTOAHHE § OT HEero A0 NOBEPXHOCTH 3eMJIM B MOMEHT
2
BpeMeHH it onpezendeTca GOpMYyJoi s =— gtT + vt + 8¢,

rje s, — pPACCTOAHHE OT TeJjia [0 IOBEPXHOCTH 3eMJIH B
MoMeHT Bpemenu £ =0.

B sTHXx npuMepax paccMOTPeHHl (VHKIHH BHIA
y=ax®*+bx+c. B nepsoM npumepe a=1, b=¢c=0,
a mepeMeHHBEIMH SABJAKOTCA X ¥ y. Bo BTopoM npumMepe

a=—%, b=v,c =s,, a nepeMeHHbIe 0603HaYeHE! OYKBa-
MU U S,

Onpesenenue. ®ymknus BuAa y ax2+bx+c =

TAe @, b B ¢ — 3a/aHHEIE JAeHCTBUTEIbHEIE 1|mc.ua, :

a#0, x — Aeﬁcrnnre.uhnaa uepeuennas, HaskIBa-
eTcs xeaﬂpamuunoﬁ dynkyueir.
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3amaua 1

Samaga 2

3anmaga 3

Hanpumep, KBagpaTHUHLIMU ABIAIOTCA DYHKIHH:
y=x% y=-2x%, y=x®—x, y=x*>-5x+86,
1
=-3x%+ = x.
y 2

Haiitn snavyenue GyHxuun y(x)=x?>-5x+6 npum
x=-2,x=0,x=8.

y(-2)=(-2)2-5(-2)+6 = 20;
y(0)=02-5-0+6=6; y(3)=32-5-3+6=0.

ITpy xakuMX 3HAYEHUNAX X KBajgpaTHYHas (QYHKIUA
y=x?+4x - 5 npuEuMaeT 3HaueHHe, PaBHOE:
1)7; 2)-9; 3)*-10; 4)0?
1) ITo ycnoeuio x? +4x - 5="T. Pemas aro ypaBHeHHe,
MoJy4aeM:
x2+4x-12=0,
X, ,=-2+J4412=-2+4,
x,=2, x,=-6.
2) Ilo ycnoBuo x2+4x—5=-9, oTkyzaa
x*+4x+4=0, (x+2)2=0, zx=-2.

3)* Ilo ycnosuio x2+4x-5=-10, orkyna x2+4x+
+5=0. Pemas 3T0 ypaBHeHHe, HAXOAMM X; ,=-2 fi.
CrnepoBaTenbHO, ypaBHeHHE HE HMEET JEHCTBUTEJIb-
HBIX KOPHEi, U [02TOMY faHHAaA (QPYHKIHS He IPHHH-
maeT 3HaueHMe —10 HM NpH KAKHX JeHCTBHTEIBLHEIX
3HAYEHUAX X.

4) IIo ycaosuw x*+4x-5=0, orryga x,=1,
xy=-5.

B mocnepgHem ciay4yae ObljmM HalZeHbl 3HAYEHHA X,
Opu KOTOPHIX (YHKOuA y=x2+4x -5 npunumaer
aHadeHue, paBHoe 0, 1. e. y(1)=0 u y(-5)=0. Ta-
KWe 3HAYeHHS X HASHIBAIOT HYAAMU KEaAJpamuuHOu
dyHKyUL.

Haiitn Hynn pyskoun y= x2 - 3x.

Pemasa ypaBHeHHe x°-3x=0, Haxogum x,=0,
x,=3.

YupamaeHUs
578 (Yerno.) Asasieress nu kBagpaTuuHoil QyHKIHSA:
1) y=2x2+x+3; 2) y=3x%-1;
3) y=5x+1; 4) y=x"+Tx-1;
5) y=4x2; 6) y=-3x2+2x?
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579

580

581

282

583

HAYEPTH TPH ITPAMBIE TAK, YTOBbI KAKHAA
TOYKA OKA3AJIACH OTIEJEHHOH OT JIOBOH
JPYTOH TOYKH.

HaiiTa gelicTBUTeNbHBIE 3HAYEHUSA X, IPH KOTOPBIX KBagpaTH4-
Has QyHKRDHE Y= x2-x-3 IpHHHAMaeT 3HAUYeHHe, paBHOe!

Do 2 -3 -2 4 -5

IIpu Kakux [AefiCTBHTENBHLIX 3HAUEHHMAX X KBaJApPATHYHAS
dyvEKOua y=—-4x%+ 3x — 1 TpEHUMaeT 3HadeHHe, paBHOE:

1) -2 2) —8; 3) —0,5; 4) —-1?

OnpenennuThb, KAKHE U3 YHCEN —2; —Jg; -1; -0,2; 0; 1; Jg ABJNA-
0TCA HYJAMH KBaJpPATAYHOH (PYHKI[HH:

1) y=x242x; 2) y=x2+x;

3) y=x%-3; 4) y=5x2-4x-1.

HaiiTy HYJIH KBaApaATHYHOH QYHKIIHH:

1) y=x2—x; 2) y=x%+38;

8) y=12x2-17x +6; 4) y=-6x2+Tx-2;

5) y=3x?-5x+8; 6) y=2x2-T7Tx+9;

7) y=8x2+8x+2; 8) y=1x?-x+1;
9) y=2x%2+x-1;

=X

2 2
10) y=3x%+5x-2.

Haiite xosdpdunmenETss p H ¢ KBajpaTHUYHON QyHKOHH

y=x%+ px+q, ecau UBBECTHEI HYJH X, U X, 3T0H PyHKIUH:

1) x,=2, x,=3;
3) x,=-1, x,=-2;

2) x;=-4, x,=1;
4) x,=5, x,=-3.
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584 HaiiTu 3HaYeHHA X, NPH KOTOPHIX MYHKIUHEH y=1x2+2x-3 u

y=2x+1

NPHHMMaT paBHbIe 3HAYEHHA.

585 HaiiTn KOOpAMHATE! TOYEK IepecedeHns rpaduKosB QOyHKIMIA:
1) y=4x?+4x+1 u y=2x+1;
2) y=x-8x+15 u y:%xk2;

3) y=x2-3J2x+4 u y=§x—1;

4) y=/3x2+3x u y=

J3

—x+1.
3

PaccMoTpuM byHKLH y=x2, T. e. KBaAPATHIHYIO
tbyaknuo y=ax?+bx+c npua=1,b=c=0. Ina no-
cTpoeHHA rpadukKa 3ToH (PYHKIUMH cOCTABUM Tabaumy
HEKOTODBIX €€ 3HAYEeHHI:

x -4 | -3/ -2 -1 0 1 2 3 4
y=x2 16 : 9 4 1 0 1 4 9 ;16

ITocTpouB ykasaHHble B TabaHMIe TOYKH U COEAHHHB
MX TJIABHON KPUBO#, Noay4YMM rpadur QYHKIIHH
y=x? (puc. 32). KpuBas, apiadgwomanca rpaguKom
GQYHKIHHA Yy = x2, naseiBaeTca napabonoi.

PaccmoTrpum ceoiicmea ynryuu y= x>,

1) BHauenue GYHKUHEH y= X° NOLOIKUMEALHO TIPH
x#0 u pasno Hyaw upu x=0. CaregoBaTenbHo, na-
paGona y= x? mpoxoauT uYepes HAYAJO KOODAHHAT,
a OCTambHBIE TOYKM napabosikl JexaT BBIINIe OCH
abcnuce. FosopaT, 4o napatora y= x? kacaemcs ocu
abcyuce B Touke (0; 0).

2) T'paduk GOVHKUMH y= x> CHMMeTpHYeH OMHOCU-
meavho ocu opdunam, Tak Kak (—x)? = x2. Hanpuwmep,
y(—3) = y(3) =9 (puc. 32). Takum obpasom, och OpAN-
HAT ABJAETCA 0CbI0 cummempuu napaboasi. Touky ne-
peceyeHus napaboibl ¢ ee OCBI0 CMMMETPHM HA3ZBEIBAIOT
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yA

Puc. 32

géepwunoil. napaboavt. Jlna napaboast
y = x° BepIIMHOI ABJIAETCA HAYAIO KOOP-
JHMHAT.

-4-3-2-10

Puc. 31

3apaua

1234 x 3) [Mpu x>0 GoxbIIeMy 3HAYEHWIO X CO-

oTBeTcTBYeT Oosbmee 3HaueHue y. Ha-
npumep, y¥(3) > y(2). l'oropaT, uTo GyHK-
ouA y= x° gospacmaem Ha npoMeNymie
x 2 0 (puc. 31).
IIppn x<0 OospmeMy B3HAYEHHWID X COOTBETCTBYET
meHbIllee 3Hadenue Y. Hampumep, y(—2)<y(—4).
Tosopsar, uro dyaxnusa y=x? ybvieaem nHa npome-
wymre x <0 (puc. 31).

HaiiT KOOpAMHATHL TOYEK ImepeceyeHHs napaGouasi
y=2x? u npamoit y=x +6.

KoopamHaTel TOUKH NEpeceyeHds ABIAIOTCA DeIIeHH-
eM CHCTeMBl ypaBHEHHuH ’

y=x?,

y=x+6.
Pemasa aTy cucTemy, mojydaem x’=x+6, x?—x—
-6=0, orkyna x,=3, x,=-2. llogcrapnsas sHaYeHHA
Xy M X, B OJHO M3 YDABHEHWH CHUCTEMBI, HAXOXUM
n=9, y,=4.
(3;9), (-2; 4). <
IIapabona obnagaer MHOrMMH HMHTEpPECHBIMHM CBOMCT-
BaMH, KOTOPbl€ IIMPOKO HCHOJb3YIOTCA B TeXHHKe.

Hanpumep, Ha ocu cuMMeTpHUH Napabojbl €CTH TOYKA,
KOTODPYI0 HA3BIBAIOT Qokycom napaboaw: (puc. 32).
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586

587

588

289

890

591

592

293

594

Ecan B 2T0# TOUKe HAXOAUTCA UCTOYHHUK CBETa, TO BCe
oTpakeHHble 0T napaboJsibl JYy4YM HAYT NapajielbHo.
9TO CBONCTBO MCIIOJB3YETCA TPH M3rOTOBIEHHH IIPO-
HEKTOPOB, JIOKATOPOB M APYI'UX NpUOODOB.

: 1
®orycom mapabosnl y = x? asnsercs rouka | 0; 1)

YupakaeHans

Ha mussinmerpoBoit 6ymare nocTpouTs rpabuk byakmuu y= x2.

Ilo rpadurky npubinyKeHHO HANTH:
1) sHauvenue y npu x=0,8; x=1,5; x=1,9; x=-2,3; x=-1,5;
2) sHaveHusd x, ecau y=2; y=3; y=4,5;, y=6,5.

He crpos rpaduka GyHKIUU y = X°, ONPEeNHUTb, KaKHe TOYKH
opuHagmexar emy: A (2; 6), B(-1; 1), C(12; 144), D (—3; -9).

(YerHo.) Hajitn KoopauHATBHI TOYEK, CHMMETPHYHBIX TOYKaM
A(3;9), B(-5; 25), C(4; 15), D(JE; 3) OTHOCHTEIBHO OCH
oppunar. IIpunannemxar nu Bce 8T Touku rpabury yHKIHH
y=x2?

(YerHo.) CpaBHATh 3HAUEHUA (DYHKIUN y = X° npu:

1) x=2,5u x=3%; 2) x=0,4 u x=0,3;

3) x=-0,2 u x=-0,1; 4) x=4,1 u x=-5,2.

HaitTu KoopAMHATHI TOYEK IepeceyeHus napabossr y = x> u opa-
PA P p y P

MO
1) y=25; 2) y=>5; 3) y=-ux;
4) y=2x; 5) y=3-2x; 6) y=2x-1.

fAsnserca au Touka A TOUKON NepecedeHus napaboibt y=x° u

MpPAMOM:
1) y=-x-6, A(-3;9);
2) y=5x-6, A(2; 4)?

BepHo JM yTBep:kAeHHe, YTO QPYHKLMA y = X’ BO3PacTaer:
1) ua orpeske [1; 4]; 2) na murepsane (2; 5);
3) Ha NpoMexKyTKe X > 3; 4) Ha oTpeske [-3; 4]?

Ha ogm0it KOOpAUHATHOM ILJIOCKOCTH [10CTPOUTL napaboay y= x?
u npamyio y= 3. [Ipn Kakux 3HaYeHHAX X TOYKH mapaboirl je-
SKAT BhIIIE NMPpAMOT? HHUKe npAMOoit?

Ilpn Kakux x 3HaUeHUdA QyHKIuM y= x*:
1) Goxasme 9; 2) ue Gosblue 25;
3) me mennure 16; 4) menwime 367
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DysRNUA
y = ax?

Jamaua 1 IMocTpouTs rpabuk GyHKIHH y=2x2.
P CocraBum Tabiuny sHadeHH# QyHEOuMM y=2x%:

X

-3 | -2 | -1

| y=2x2

o | 1|
o 2 8 18

18:8 2

IMocTpoum HalifjeHHBIE TOYKHM M IIPOBEAEM 4Yepesd HUX
IUIaBHYIO KPHBYIO. <!

yA

-10] 1 x

Puc. 33

3amaua 2 Iloctpoute rpadpuk dyHKOUM y= %x .

P CocraBum TaGnuny sHaueHHi QyHKOHH y = % x

Cpasuum rpaduku pysxnuii y=2x2 uy= x2
(puc. 33). IlpH oJHOM M TOM Ke X 3HAUEHHE
bysrnuu y=2x2 5 2 pasa Gonbine sHaAYeHHA
bysrOER Yy = x2.

JT0 3HAYHUT, UTO KaKAYID TO4YKY rpaduia
y=2x? MOMXHO HNOIYyIHUTh U3 TOUKH rpaduKa
byuxnun y= x? c¢ Toit xe abemuccoit yeemn-
YeHHEM ee ODAWHATEI B 2 pasa.

TosopaT, uyrTo rpabux GOYHEIUH y=2x2
noay4yaeTca pacmaxceHuem zpapuxa QpyHi-
yuu y=x°> or ocu Ox BRONBL ocu Oy B
2 pasa.

2

2

x

! 1 5
| ==X
| ¥ 2 |

3 2 1 0 1 2 3

45 2 05 0 05 2 45 |

IlocTpouB HalifeHHBIE TOYKM, HIPOBEZEM Uepe3d HHUX
mIaBHyl0 KpuBywo (puc. 34). <

157



CpasauM rpadun QyHKOUI y=§1x2 u

y=x2. Kam/ayo Touky rpaduxa y= %xz

AL
y‘%x MOXHO IMOJYIHTh M3 TOYKH rpaduka
dyakoum y= x> ¢ Toit ke abemmccoi

VMeHBIIeHMeM €e OPAMHATHI B 2 pasa.
ToBopar, uto rpaduk GyHKIHE y=%x2

MOJIyUaeTCH cHcamuem zpaura PynKyuu
y=x2 & ocu Ox Bjonr ocu Oy B 2 pasa.

ITocTpouTh rpaduK GyHKIUH y=—x>.

» CpasHum dyHKnmm y=-x° m y=x°. Ilpy ogHOM m
Yy Y

TOM e X 3HAYeH!sd 3TUX QYHKIHMN PABHBI 10 MOAYIIO
¥ IPOTHBOMOJIOMKEER!I M0 3HaKY. CiemoBaTeinbHO, Ipa-
duk GyHKOHH y=—x° MOMKHO HONYIHTH CHMMeTpHe
orHOCHTeNnBHO ocu Ox rpaduka GyHrnum y= x?
(puc. 35).

AnanoruuHo rpaguK QYHKEOUH Y= _% x2

CHMMETDH-

qeH rpaduKy QyHKIOHM y = % x% ornocuTesnsHO ocu Ox
(puc. 36).

I‘pacpmc dyEKOHE ¥ = _ax? Tpu Jmﬁou a#0" -raame na—
' 3HIBAIOT Mpadaxau. Ilpux a >0 sereu napaﬁonu Ha-
' OpaBlieHHl 86epx, & UpH & <0 — 6HU3. : ’

va
2
1
0
Puc. 34
3apaga 3
Puc, 35

7 |
y:%xz

2

o .2 x
y=-%x

Puc. 36
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Bamerum, uro Goryc napabonw y=ax? HaxoguTca B

Touke | 0; 1
4a

[lepeumcnum ocHosHble cgolicmea pyHKyuU y=ax?,

rrea#0.

1) Ecam @ >0, 70 yHKUMA y = ax® OPUHMMAET IOJIO-
KUTeJBHLIE 3HAUeHU npu X # 0; ecan a <0, To PyHK-
ouda y=ax? DpHHAMAaeT OTPHIATENbHBIE 3HAUCHHUA
npu x #0; 3Havenue GyHxouu y=ax® pasHo 0 ToNb-
ko npu x=0.

2) IlapaGona y=ax? cEMMETpHYHA OTHOCHTEILHO
OCH OpPAHHAT.

3) Ecau a >0, To dyHKOHA y=ax? Bo3pacTaeT IpH
x>z 0 u ybriBaer mpu x <0; ecnu g <0, To dysrnua
y=ax® ybmBaer mpu x>0 u Bospacraer mpu x <0.
Bce aTH cBolicTBa BUAHEI Ha rpaduKax (puc. 37, 38).

3anaua 4 Ha opgHO KOODAWHATHOH IJIOCKOCTH IOCTDOHMTE I'pa-
¢ukn Gyaxnouit y = 2x? u y=8. C noMompio 3THX rpa-
(dukxop pemruTs HepaseHcTBO 2x2 > 8.
P IToerpoum rpaduxu maEHBEX GyHKOWIA
(puc. 39). [na Toro 4To0RI pEelIHTEL He-
vk paBeHcTBO 2 x2 > 8, HyKHO HallTH Te 3HA-
YeHHA X, NPH KOTOPHIX TOYKHM mapabo-
Jgbl y=2x? Je:xaT BbIle NPAMOi y = 8.
) Ly |
y=ax’a>0 8 y=8
of 1 “x
Puc.37
L7
o _, -
g —
y=ax?a<0
1..
\ N N
-2 -1 0 1 - 4
Puc. 38 Puc.39
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W3 pucyuka 39 BHAHO, 4TO HepaBeHCTBO 2x% >8
BEpPHO IpH X < —2, a TaKMe OpH X > 2.

3amaua 5 HaiiTh 3HaYeHMe a, IPH KOTOPOM OJHA B3 TOYEK Iepe-

595

596

597

598

599

601

602

cedenus napabossl y =ax? u npamoii y=2x + 4 umeer

abemucey x = 2.

Wz ypaBHeHMs NpaAMoOil y=2x +4 HAXOAMM OPAMHATY
TOYKH Iepeceuenusn: y=2-2+4=8. IlomcraBnas
x=2, y=8 B ypasHeHue napabonsl y=ax?, nonydaem
8=a-2%, orkyga a = 2.

YupaxHeHHA
Ha munaumerpoBoii Oymare mocTpouTh rpaduk GQYHKIHAHA
y =3x2. Ilo rpaduKy npubIm:KeHHO HAWTH:
1) snavermms y npu x=-2,8; -1,2; 1,5; 2,5;
2) smauenmsa x, ecaum y=9; 6; 2; 8; 1,3.

(¥ecrr0.) Onpenenutsh HanpaBJieHHe BeTBeil mapaGosibl:

1) y=382% 2) y=3x%
3) y=-4x?; 4) y=—%x3.

Ha opHO##T KOOpDJAMHATHO® IJOCKOCTH IIOCTPOHTE TpaduKH
hyHRITIHA:

1) y=x% u y=38x% 2) y=-x2 u y=-312%;
3) y=38x? u y=-3x%; 4) y:%:c2 " y=—%x2.

Hcnosnb3sysa rpaduku, BbIACHHTH, KAKHAE M3 3TUX QYHKOUHE BO3-
pacTaioT Ha npoMexyTke x = 0.

Haiitu koaddunuenr a, ecin napabona y=ax? mpoxoaut uepes
TOYKY:
1) A(-1;1); 2) B(2;1); 3) C(1;1); 4) D(3;5-1).

C moMompio rpahHKa GYHKIMHK i = -2 x° pelllnTh HePaABEHCTBO:

1) 2x2<-8; 2) 2x%>-18;
3) —2x2<1; 4) 2x% > -32.
Tlpu xaxux x 3HaueHHs PYHKOUHU y=3x2:
1) Goaepme 12; 2) ue Goxabine 27;
3) He meHbIE 3; 4) menbuie 757

HaiiTi KooOpAMHATBI TOYEK IepecevyeHHA TpPadHUKOB (DyHKIHIi:
1) y=2x% m y=8x+2;
1 _: 1
2) y=—-x*ny=-x-3.
Y="% ¥=3
HaiiTH sHayenwue @, NPH KOTOPOM OJHA W3 TOYEK NepecedyeHH:A

napaboibl y=ax® ¥ npsaMmo# y=5x -2 umeer abenmucey x =2.
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603

604

605

807

Haitru smauernue k, npu Koropom mapaGona y=-5x? u npaMas
y = kx + 6 mepecekaloTca B Touke ¢ abciuccoi x = 2. Mmerorca au
JpyrHe TOYKH lepecedyeHus rpaduxos?

Ssnaerca nu ybbiBalouieil Ha mpomexyTke x <0 dyHrnuHaA:

) y=42%  2) y=1ix% 3 y=-5x% 4 y=-1%?
BuIACHATH, ABIAETCA JM QYHKLMA y = —2x? Bospacraoueil nin
ybbiBaromeit:

1) ua otrpeske [-4; —2]; 2) na nurepsane (3; 5);

3) na orpeake [-5; 0]; 4) na unTepBane (—3; 2).

IIyTe, mpo¥ileHHBINH TEJOM INPH PaBHOYCKOPEHHOM ABHIKEHHH,

2
at
BbIYHMCIAETCA N0 hOpMYyJIe § = —5»TAe § — NyTh B MeTpax, @ —

ycKoperme B M/c?, { — Bpema B cexyHaax. Haiitu yckopenue a,
ecau 3a 8 ¢ TeJl0 NpoIIo MyTh, PaBHEIA 96 M.

IIyers napabona y=ax®? u npamas y=kx+b HMewOT TOJBKO
oaHy obmyio Touky u abcmmcea 3TON TOYKM paBHa X,. JlokasaTs,

x
YTO 9Ta NpsiMad NPOXOAHUT 4epe3d TOUKY [?", 0|

Dynariuus
9
y=ax-+bx+c

3amaua 1 MoctpouTs rpaduk dyHKIEAM y=x2—-2x+3 u cpas-

HUTBL ero ¢ rpadbuxom OYHKOMM y = x2.
P Cocrapum Tabaumny 3HAYEHHIH (PYHKIHH
y=x*-2x+3:

S — :

x 3|-2(-1 0,1 2 3
..... 2. - . = _g___ - | - ._+_. i . I}
ly=x?-2¢+8 18 | 11| 6 | 3 | 2 | 3 | 6

IMocTpouM HalifleHHEbIE TOYKH ¥ MPOBEJeM 4epe3 HUX
NIaBHYIO KpUByH (puc. 40).

IOna cpaBHeHuA rpapukos npeobpasyem dopmyny
y=x?-2x+3, ACIONBL3YA METOA BbiAEJEHHA MOIHOIO
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vh 9
‘ 18+
xy 5+ 1
114 Pue. 41
y“ y:(x-1)2+2
6 —
\ =0
\ /
\\ /
3 2 I
2 /| \‘ /
1% Jy=(x-1)*
\ / y=(x-1)
3 -2-10 2 3 x o 1 x
Puc. 40 Puc. 42

kBajgpaTta: y=x°—-2x+1+2, y=(x-1)?>+2. Cpas-
HuM rpadmkm Qysxnuit y=x2 m y=(xr-1)%. Bame-
THM, 4TO ecJHu (X;; Y,) — TouKa napaboibl y= x8,
T. €. ;= xf, To TouKa (x,+1; y,) IpuHaAIEKUT rpa-
buxy dysxoum y=(x-1)?, rax xak ((x;+1)-1)%>=
= xf =y,. CrnepoparenbHo, rpaduxom QyHKEOUK
y=(x- 1)? aBnserca napabosa, OJIyYeHHas M3 mapa-
Gonsl y=x? cdeuzom (mapalenbHLIM MEPEHOCOM)
BIOpaBo Ha exuHuNy (puc. 41). Teneps cpaBHUM rpa-
duxkn ysrnuit y=(x-1)* n y=(x-1)%2+2. Ilpn
KaskIoM x sHadenne Qyrrnuu y=(x — 1)+ 2 Gonbme
anavenus pynxmnun y=(x—1)? na 2. CremosarensHo,
rpadukoM GyHKUEHE y = (x — 1) + 2 asnaerca mapabo-
Jla, MoJy4YeHHadA cABHroM mapabossl y=(x — 1)? BBepx
Ha ABe eAMHUILI (puc. 42).
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yp y=(x-1%+2 Hrax, rpaduxom dyaxmuu y=x2-2x+3

Y42

n+1j0 1

Puc. 43

ABJIsgeTca napadoja, nojydaeMasa CIBUIOM
napabonel y = x? Ha eMHMIY BIPABO H HA
IBe equHUILI BBepX (puc. 43). Ocero cuM-
Merpuu mapa6oibl y= x> —2x + 3 aBuser-
cs IpAMad, NapajJeJbHass OCH ODAMHAT H
NPOXOoAANiasl 4Yepe3d BepmHHY mnapabo-
y=(x-1)* ast — Toury (1; 2). <
AHaJOrMYHO JOKAa3blBaeTCH, UTO zpadu-
x wom pyrryuu y=a(x - x,)*+ y, A6nsem-
cs napabond, molydyaeMas CIBHUIOM Iapa-
6oJbI y = ax®:
B/loJIb OCH abcuMcc BIIPaBO HA X, €ClIu X, >0, Baeso
Ha | x|, ecnu x4 <0;
BJ0JIb OCH ODAMHAT BBEPX HAa Y,, €ciu y, >0, BHu3 Ha
[yol, ecam y, <0.
Jwoyw keadpamuunyio @YHKYUK Yy=ax>+bx+c
C NOMOINBI0 BRIZEJIEHHA MOJHOTO KBajpaTa MOMNHO
3anucamsv & agude

—al x4 2 2_b2-4ac
y 2a 4a
T. e. B Buge y=a(x - x4)%+ y,,
) _ _ b*-4dac
TRe Xo = Esyn—y(xn)'- 12

Taxkum o6pa3oM, rpabuxom dyHRIUH Y =ax’+bx +c¢
asnaerca napabosa, moJy4aemMasi cIBUroM mapato-
Asl y=ax? BAOJb KOODAMHATHHIX oceil. PaBeHCTBO
y=ax?+bx+c¢ HaswBAOT ypaBHeHueM mnapaboisl.
KoopaunaTe! (x,; ¥,) BepIIMHE napaGois y=ax®+
+ bx + ¢ MOKHO HalTH mo hopmynaam

xo=—ﬁ'

e Yo =y(x,)=ax? +bx, +c.

Ock cummerpum muapabonwr y=ax?+bx+c — npa-
Masi, mapajjeJbHAd OCH OPJAMHAT M NMPOXOoJAIAd He-
pe3 BepuIMHY mapaboJibl.

Bersu napa6ons! y=ax?+bx + ¢ HanpasJeHH BBepX,
ecad @ > (0, 1 HaNpaBJeHEl BHU3, ecian g < 0.

3apaua 2

HaiitTn KoopaMHATE BepIUMHBI napabomnbl

y=2x2-x-38.

P AGcuucca BepmIuHEI mapabosbl

=-2_1
*o= 2a 4~
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OpauHaTa BepIIUHLI TapaboJbl

—ax2+bxg+e=2-L-1_3=_31
Yo=@XoTOXoTC =2 767 1 8

Oreer 1; —3l .
4 8
3amaua 3 3anucaThe ypaRHeHHe napabosbl, €CJIH H3BECTHO, UTO

609

610

611

612

613

OHa NpoxoxuT 4Yepesd TouKy (—2; §), a ee BepmHHOI
asiaseres Touka (—1; 2).

Tak kak BepmMHOI mnapabGoxsl sABIAeTCS TOYKAa
(—1; 2), To ypaBHeHHe mapaboJibl MOXKHO 3alucaTb
B BUZE

y=a(x+1)%+2.

Ilo yeaosuio Touka (—2; 5) mpuragiexxut napaboue,
H, CJIeJIOBATEIbHO,

5=a(-2+1)*>+2,

orkyaa a=3. Takum obpasom, napabona sagaercsa
ypaBHeHHEM

y=3(x+1)*+2, nim y=3x?+6x +5.

YnpaxaeEus

HaiiTu KoopAuHATEI BepIIMHBI napatons: (608—610).
(YerrO.)

1) y=(x-3)*-2; 2) y=(x+4)*+3;

3) y=5(x+2)*-T; 4) y=-4(x-1)*+5.
1) y=x%2+4x+1; 2) y=x%-6x-1;

3) y=2x2-6x+11; 4) y=-3x2+18x-1T.
1) y=x24+2; 2) y=-x2-5;

3) y=3x*-2x; 4) y=-4x*+ x.

Haiitu Ha ocu Ox TOUKY, Uepe3 KOTOPYIO INPOXOJUT OCk CHMMeT-
pun mapaboJibl:

1) y=x2+3; 2) y=(x+2)%
3) y=-3(x+2)%+2; 4) y=(x-2)2+2;
5) y=x*+x+1; 6) y=2x2-3x+5.

IIpoxoguT nu ochb cuMmerpum mnapabGoast y=x?—10x uepes
TOYKY:

1) (5; 10); 2) (3; -8); 3) (5;0); 4) (=5;1)?

Haiiti KOOpAMHATHI TOYEK NepecedeHHA mapaboiibl ¢ OCAMH KO-
OpAMHAT:

1) y=x2-3x+2; 2) y=—2x2+3x-1;

3) y=3x2-Tx+12; 4) y=3x*-4x.
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614 Hanwucars ypaBHeHHe napaboJibl, ecJid M3BeCTHO, ITO mapabomna
OpoxoauT yepes Touky (—1; 6), a ee BepinMHOIl ABNAETCA TOUKA
(1; 2).

615 (Vermo.) Ilpunannesxkur au Touka (1; —6) nmapaGome y=-3x2 +
+4x-T7?

616 HaiiTu sHauenue k, ecau Touka (—1; 2) npuragne:xuT napabone:
1) y=kx?+3x-4; 2) y=-2x*+ kx-6.

617 C momompio matsona napaboasl y=x? mocTpoUTbL rpadHK

DYHKIHH:
1) y=(x+2)% 2) y=(x-3)%
3) y=x*-2; 4) y=—x*+1;
5) y=—(x—-1)2-8; 6) y=(x+2)2+1.
618 3Banucars ypaBHenue napabonbl, DoJydYeHHOH H3 napaboJiwl
y=2x2%:

1) cmeurom BHosab ocu Ox Ha 3 egUHHILI BIPABO;
2) cnBurom BRoJb ocu Oy Ha 4 eJHHHUIE! BBEDPX;
3) caBurom BAoJib ocH Ox HA 2 efUHHIBL BJEBO U OCIELYIOIIAM
CABUTOM BAOJEL ocH Oy Ha eMHUIY BHHU3;
4) casurom sBroas ocu Ox Ha 1,5 eIHHUILI BIPABO M HOCJIEAVIO-
IHM COBUIOM Bjlosib ocu Oy Ha 3,5 eJMHUIIEI BBEPX.

619 TIlocrpouTh rpadpur QYHKIHMK:
1) y=|x*-2; 2) y=|1-2%|;
3) y=2-(x-1)2|; 4) y=|x?-5x+6|.

620 Banwucares ypasHenme napabosnl, nepecexawmeil ochr abemuce
B TOYKax x=-1u x=3, a ock OPJAUHAT B TO4YKe = 2.

Iocrpoenue rpadpura
KBAIPATHYHON (PyHKI[HH

§ _____ S

3amaua 1 IlocrpouTk rpaduk pysknun y=x2—4x+3.
» 1. BulYMCINM KOODAMHATH BepPIIMHEI napaboibi:
x0=—_?4=2, Yo=22-4-2+3=-1.
Tloctpoum Touky (2; —1).
2. Tlposemem wepea Toury (2; —1) npsamyio, napaiu-

JIeJIBHYK) OCH OPAWHAT, — OCh CHMMeTpHH mnapabonsr
(puc. 44, a).
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ya yA yh
3 !
0 2 * 0 1 [2 8 4 x T B 4 x
-1 1 3
a) 6) 8)
Puc. 44

3. Pemasa ypaBHeHue x°—4x+3=0, HalijeM HyJIn
byaxknun: x,=1, x,=3. Ifoctpoum Tourm (1; 0) u
(3; 0) (puc. 44, 6).

4. BosbpmeM ABe TOYKH HA ocH OXx, CHMMETPDHUYHEIE OT-
HOCHTENBHO TOUYKH X =2, HanpuMmep Toukw x=0 n
x =4, Beiuncaum sHaueHue GYHKUUU B 3TUX TOYKAX:
y(0) = y(4) = 3. ITocrpoum touxu (0; 3) u (4; 3).

5. Ilposejgem napabosy uYepe3 HNOCTPOEHHEIE TOUKH

(puc. 44, 8). <]

ITo raxoii ke cXxemMe MOMXKHO nOCMpoumbv 2pagur -
Ooit kéadpamuynoil pynryuw y=ax*+bx +c:

1. ITocTpouTts BepuinHy mnapabonasl (x,; y,), BbIYHC-
b
JHB X, Y N0 hopmynam x, = ~%g" Yo = y(xq).

2. TIpoBecTH uepe3d BeplIMHY napabosbl NpamMyio,
napajJie/ibHyl OCH OpPAMHAT, — OCh CUMMETPHMH Ia-
pabobl.

3. HaiiTm HyaM (QVHKIUM, e€CIH OHH ecTb, W IO-

' CTPOHTE Ha OCH abenuce COOTBETCTBYHOIIHE TOUYKH IIa-

paboaEkl.

4. TIlocrpouTs ABe Kaxkue-HMOyAb Toukm mapaboxs,
CHMMeTPHYHEIE OTHOCHTENIbHO ee ocH. [ns sroro
HAJ0 B3AThL ABe TOYKM Ha ocH Ox, CHMMeTPHYHLIe
OTHOCHTEJNBHO TOUKHM X, ¥ BEIYHCIHTE COOTBETCTBYIO-
mue 3HAYeHUsA (DYHKINK (3TH 3HAYEHHA OJAMHAKOBLI).
Hanpumep, MOMXHO NOCTPOUTH TOYKHM napaboJim c
abenuccamu x=0 u x=2x,, ecsim x,# 0 (opaAHHATHI
3THX TOYEK PaBHEI C).

5. IlposecTn 4epes MOCTpoeHHBIe TOUKH mapabouy.
3ameruM, uTo Jna 6ojee TOYHOrO MOCTPOEHWA Tpa-
¢GuKa moJe3Ho HaHTH elje HeCKOJbKO TOYeK Ia-
paboJibl.
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yA

YA

.
4

bo 4

ny

<)
B

g
=Y

Puc. 45

3anaua 2

3anxaua 3

Puc. 46

Ioctpouts rpadume Gyaxoun y=-2x%+12x - 19.

1. BerumcamM KOOpDAWMHATHl BEPIIMHLI Napabdosbl:

x0=—1—3-=3, Yo=-2-82+12-3-19=-1.
ITocrpoum To4yky (3; —1) — Bepmupy mnmapaboJsst
(puc. 45).
2. ITposejsem uepes Touky (3; —1) och cHMMeTPHH TIa-
pabouast (puc. 45).
3. Pemas ypasreHue -2x°+12x - 19 =0, ybexxaem-
cf, 9TO AeHCTBMTENbHbIX KOPHEH HeT, ¥ NO3TOMY Ia-
paGona He nepecexaer ock Ox.
4, Bosnmem paBe TouKM Ha ocd Ox, CHMMeTPH4YHBIE
OTHOCHTEJbHO TOYKH X =3, HAIpHUMEp TOYKH X =2 H
x=4. BeiuncauMm 3HayeHue QYHKIMU B 3THX TOYKAaX:

y(2)=y(@)=-3.

IToctpoum Touku (2; —3) u (4; —3) (puc. 45).
5. IIposemem mapaGony uepe3 NOCTPOEHHBIE TOYKH
(puc. 46). <

IlocTpouts rpadux GyHknuu y=-x°+ x +6 u BIscC-
HHUTh, KAKHMH CBOMcTBAMHM oDJjiajlaerT aTa QyHKUMA.
Jlna nocrpoeHHA rpadukKa HaugeMmM HYJH QyHKIHH!
-x’+x+6=0, orkyna x,=-2, x,=3. Koopaurarsl
BepITWHEI MAPAGOILI MOXKHO HAWTH TAK:

n+x -2+3_1
Xo= ==,
2 2 2
1 1,1 1
=yl = |=-=+=+6=6-.
Yo 9[2} i 1



Tax kak a=-1<0, To Bereu nmapaboirl
HanpasJieHbl BHU3. HalizieM ellje HeCKOJIb-

[=]
[t

ko Touek mapabonwl: y(-1)=4, y(0)=6,
y(1)=6, y(2)=4. Crpoum mnapabony
(pmc. 47).
C nomoumipio rpaduka NONYYHM CIEAYIO-
mue ceolicmea PyHKyuu

y=-x%+x+6:
1) TIpu n06BIX 3HAURHHUAX ¥ 3HAYCHHSA
GYHKIMH MEHBIIe WUJIH PaBHEI Gi.

Pue. 47

2) 3padyeHHA (PYHKIUUHM NOJOKHUTEIbLHEI
npu —2 < x <3, OTPUIATENbHE] NIPH X < —2
M TpH X >3, paBHbl HYJAK Npu x=-2 1
x=3.

2 30 x

3) PyHKIHA BO3pACTAaeT HA NMPOMEKYTKe X Q—;—, yOBI-
BaeT HA NMPOMEXKYTKe X = %
4) Ilpn x = % GYHKINA DPHHAMAaeT Hanboablee 3HA-

YyeHHWe, PaBHOe 6%.

5) I'padpux QYHKIHUM CHMMeTPHYEH OTHOCHTEJLHO
npaMoi xzé. <

OrmeruM, 4T0 QYHKOEA y=ax®+bx+c NPHHEMaET
HauMeHbWee WUIN Hauboibuiee 3HAYEHUE B TOUYKe

b -

Xo=—5,+ KOTOpas ABiAeTCA abcuuccoil BepmIMHBI
a

napaboiubl.

dHaueHHe (PYHKIHMH B TOYKE X, MOXKHO HAWTH IO
dopmyne y,=y(x,). Ecau a >0, mo ¢pynryus umeem
nHaumenbwee 3navenue, a ecau a<0, mo pynryusa
umeem Haulbojibuiee 3HAUCHUE,

3amaya 4

Hanpumep, dysErnus y= x2-4x+ 3 npu x = 2 npuHU-
MaeT HaMMeHbIIee 3HaYeHHe, pasHoe —1 (puc. 44, g);
dysknua y=-2x?+12x-9 npu x=3 nNpHHEHEMaeT
HauboJjiblllee 3HaYeHHe, paBHOEe 9.

CyMMa ABYX NONOMKHTENbHBIX 4Mce] paBHa 6. HaiTu
ATH 4YMCla, eCIH CYMMa HMX KBAJPATOB HAMMEHBIIAS.
KakxoBo HauMeHblLlee 3HAYEHHE CYMMbl KBaJpaTOB
9THX uHcen?
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Obosunaunm mepBoe yHceno GYKBOi x, Torja BTOpoe
yncxo paBEo 6 — x, & cyMMa MX KBaJpaToB paBHA
x% + (6 - x)?. IIpeobpasyeM 3TO BeIpasKeHHeE:
x2+(6-x)2=x2+86-12x+ x2=
=2x?-12x + 36.

3azaya cBelnach K HAXOXKACHUIO HAMMEHLIIETo 3HAUe-
Hua hyHRIHA y=2x% - 12x + 36. Haitzem xoopausa-
TEI BEPIIMHEL 9TOH napabosbl:

IO— — =
2a 2-2
Yo=y(8)=2-9-12-3+36 =18.

Urar, npu x=3 GpyHEKOHA NpUEHMaeT HamMeHbIIee
aHaueHue, paBHoe 18. Takum o6pa3oM, mepBOe UMCIIO
paBHO 3, BTOpoe Tak#e paBHo 6 — 3 = 3, BHaueHHe CyMm-
MBI KBAJPATOR 3THX uuces pasBHO 18.

OTrser 18. <
¥npaxuaennsn
621 Haiitu KOOpAWHATH! BEPINMHEI NAapabOJIbI:
1) y=x?-4x-5; 2) y=x2+8x+5;
3) y=-x*-2x+5; 4) y=-x?+56x—-1.
622 HaiiTu KOODAWHATEI TOYEK [epecedeHHUs] mapaboJikl ¢ OCAMHM KO-
OpAHHAT:
1) y=x2-3x+5; 2) y=—-2x%-8x+10;
3) y=-2x%+6; 4) y=Tx%+14.

623 Ilo gannomy rpaduky xBaapaTugHON (pyHKDHH (puc. 48) BhlAC-
HHATL €e CBOHCTBA.

yA y][5
7 x
-4 -
-3] 0 \1x
a) 6)

Puc. 48
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624

625

626

627

628

629

630

631

632

633

Iloerpours rpaduk dysxnuu u no rpapuky: 1) HaliTm 3Haude-
HHA X, [IPH KOTOPBIX 3Ha4eHUA QYHKIUH IOJIOMKHUTEJBHEI; OTPH-
HaTeJdbHB; 2) HalWTH OPOMEXYTKHM BO3pacTaHUs M yOBIBaHMA
(GyHKRIMH; 3) BBIACHUTH, IPU KAKOM 3HAYEHWH X QYHKIOIUA NPH-
HUMaeT HAUOONBIIee WM HAHMEHBIIee 3HAUEHHE; HAHTH ero
(624—625).

1) y=x*-Tx+10; 2) y=—x*+x+2;
3) y=-x2+6x-9; 4) y=x2+4x+5.
1) y=4x?+4x - 3; 2) y=-3x*-2x+1;
3) y=-2x2+3x+2; 4) y=3x2-8x+4;
5) y=4x>+12x+9; 6) y=—-4x*+4x-1;
7) y=2x%-4x+5; 8) y=-8x*-6x—4.

Yucno 15 npeAcTaBuTs B BUJE CYMMBI ABYX UHMCeJ TakK, 4TOOHI
MIpOH3BeIeHHe 3THX 4YHces 0bl10 HanGoJbIIHM.

CymMma nByx uucesn paBHa 10. Haiitu oTH yHcia, €Cld cyMMa HX
Ky0OOB fiBNAeTCA HAMMEHbBIIEH.

Y4JacToK NpPAMOYrojibHOH (opMhel, NPUMBIKAKWIKHA K CTeHe
poma, TpebyeTcA OropofHMTh ¢ Tpex CTOpoH 3abopom AIMHOM
12 m. Kakumu j0/HE OBITH pasMepbl ydacTKa, 4ToOBI IJI0-
maas ero 6uLna Hauboabmein?

B TpeyronbHEKe CyMMa OCHOBAHHMA M BBICOTHI, ONYIIEHHOM Ha
3TO ocHOBaHHMe, paBHa 14 cM. MoxeT n1u TakKoOil TpeyrojbHHUK
MMETh IJIOMAafb, paBayo0 25 cM>?

He crposa rpaduk, onpegejuTb, npy KAKOM 3Ha4YeHUH X KBajpa-
THYHAA QYHKIUA MMeeT Haubosbnlee (HaHMeHblee) 3HAUCHHE;
HaWTH 3TO 3HAYEHHE:

1) y=x%-6x+13; 2) y=x2-2x—4;

3) y=—-x%+4x+38; 4) y=3x2-6x+1.

OnpegennTs 3HAKH KO3(p(]PUIHMEHTOB ypaBHeHua mnapaboss
y=ax*+bx +c, ecau:

1) BerBM napabonbl Hanmpap/ieHbl BBEpX, aGcupcca ee BePUIMHLL
OTpMIIaTeNbHAa, 4 OPAHHATA TOJIOMKHUTELHA;

2) BeTBH napabosibl HanmpasJjeHbl BHU3, afcuucca ¥ OpAMHATA ee
BepIIHUHLl OTPHIATE]LHEL.

IToctpours rpapuk GyHKIMM:

1) y=|2x2-x-1|; 2) y=x2-5|x|-6

C BBICOTEI 5 M BEPTHKANBLHO BBEPX M3 JIYKa BEINYIEHA CTpeJa ¢
Ha4aJIbHO# cKopocThio 50 m/c. Bricora h MeTpoB, Ha KOTOpOW
HaxXomUTCA cTpeyia yepes { CeKyH[, BhIUHCAAETCA o (dopmye
h=h(t)=5+50t — _g;_ rae g npuEATL paBEEIM 10 M/c?. Yepes

CKOJIBKO CeKYHJ cTpeja:
1) mocruraer HanGoJyibnIeil BHICOTHI ¥ KAaKOM;
2) yoager Ha 3eMIi0?
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YupaxHeHHs
K riaase V

635

637

639

HaiiTu 3HayeHHA X, OPH KOTOPHIX KBAAPATHUIHAS (QYHKIHA
y=2x%-5x + 3 npunMMaeT 3EaYeHUE, PABHOE:
1)0; 2)1; 3)10; 4) -1.

HaliTu KOODAWHATEI TOYEK TlepecedyeHUs rpa@uroB QyHKIIHIH:
1) y=x*-4 n y=2x-4;

2) y=x2 n y=38x-2;

3) y=x?-2x-5u y=2x2+3x+1;

4) y=x2+x-2 u y=(x+3)(x—4).

PemuTs HEPaABEHCTBO!
1) x? <5; 2) x?>36.

HaiiTu KoopguHATHI TOYeK mepecedeHUs napabosibl ¢ ocAMH KO-
OpPAUHAT:

1) y=x®+x-12; 2) y=-x2+3x+10;
3) y=-8x?-2x+1; 4) y=Tx%+4x-11;
5) y=bx2+x-1; 6) y=56x2+8x-2;
7) y=4x®-11x+6; 8) y=38x2+13x-10.
HaiiTH KOOpAMHATHI BEPIIMHBI NapaGoibl:

1) y=x?-4x-5; 2) y=-x2-2x+3;
3) y=x2—6x+10; 4) y:x2+x+4§;

5) y=-2x(x+2); 6) y=(x-2)(x+3).

ITocTpouTs rpaduk GpyHKIHH U 0 rpadMKy BLIACHUTL €€ CBOMH-
crBa:

1) y=x2-5x+6; 2) y=x%+10x + 30;
8) y=-x?-6x-8; 4) y=2x2-5x+2;
5) y=-3x2-3x+1; 6) y=-2x%—-3x-38.

He crpos rpad®MK (YHKIHH, HAHTH ee HauboJiblllee WIH HAH-
MeHbIIee 3HAYEHHEe:

1) y=x>+2x+3; 2) y=—x*+2x+3;

3) y=-3x*+Tx; 4) y=3x%+4x+5.

Ilepumerp npamoyroasauxa 600 M. Kakumu gomxHbl OBITE €ro
BBICOTA M OCHOBaHMe, YTOORI IIIOHIAJb NPAMOYroJbHUKA Oblia
Hanbonpirei?
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642

643

644

645

646

647

Tloctpouts rpaduk pyEKnumM y=x>—-6x+5 u HaiiTu ee Hau-
MeHEIIIee 3HAYEeHHEe.

C momompio rpadura QYHKOMH y=-x°+2x +3 HaliTH 3HAue-
HUA X, IPH KOTOPBIX 3HAYeHune QyHKIMH paBHO 3.

Ilo rpaduky dyExkmuM y=1-x? BHaliTH 3HAYeHUS X, NPH
KOTODPHIX (GYHKOMA NPHHEEMAaET I[IOJOXHTENbHBIE 3IHAYEHHSH;
OTpHIIATeIEFHEIE 3HAUEHUSA.

Ha xakux npomexyTkax GyHkuus y=2x> Bospacraer? yGriBa-
eT? IlocTpoHTE Tpaduk aToH GYHKIHH.

HaiiTi xoOpAMHATH BepmIMHEB! mapabonsl y=(x - 3)®> u nocrpo-
HTH ee rpaduk.

IIpAMOYroNbHUK paséuT Ha 3 4yacTH ABYMA OTPe3KaMH, KOHIILI
KOTOPBIX JIEKAT HA MPOTHBOMOJOMHBIX CTOPOHAX MPSAMOYTOJb-
HHUKA, U IapauleJIbHbIMH OZHOMH U3 ero ctopod. CyMma nepumer-
pa NpAMOYroJbHHKA ¥ JJIHH oTpeakoB pasHa 1600 m. Haiitu
CTOPOHBI NPAMOYTOIBHUKA, €CJH ero Iomans Haubonsman.
Haiitn koa()OUOHEHTH p U ¢ KBAAPATHYHON (PyHKIUHE y= x°+
+ px +¢q, ecnu ata QYHKIAA:

1) npu x =0 npuruMaeT 3HaYeHue 2, a npu x = 1 — 3Hauenne 3;
2) npu x=0 npurumaer 3HaueHue 0, a mpu x=2 — 3Haye-
Hue 6.

Haittu p u ¢, ecnu napabona y= x%+ px +q:

1) mepecexaet ock afcuuce B Toukax x=2 u x=3;

2) mepecexaer ock abcmuce B TOUKe ¥ =1 B 0Ch OPAWHAT B TOUYKE
y=3;

3) xacaerca ocu abcuuce B Touke x = 2.

Ilpy KaKuX 3HAYEHMAX X PaBHBI 3HAYEHWA (DYHKIMIi:

1) y=x*+3x+2 u y=|7T-x|;

2) y=8x?-6x+3 u y=|3x-3|?

ITocTponTp napaboxy y = ax?+bx + ¢, ecin M3BECTHO, UTO:

1) mapabona mpoxoAuT depes TOUKM ¢ KoopauHatamu (0; 0),
(2; 0), (3; 3);

2) touxa (1; 3) sensercs BepuIMHOM napabonsl, a Touka (—1; T)
NpuHaAJeXHAT napadoJie;

3) myaamu QyHKRUHA y=ax®+bx +c¢ aBnaorea ynchaa x;=1u
X, =3, a Haubonbmiee 3HAYEHWE PABHO 2.

HaifiTn sHayeHHe k, nNpH KOTOPOM npamad Y= kx u mapaboJa
y=x?+4x+1 AMeIOT TOJBKO OAHY OOIIYIO TOUKY.

IlycTe NpAMas TPOXOAUT depes TouKy (Xy; Y,) napabonsr y = ax?

x
U TOUKY {?D, 0]. llokasaTs, YTO 9Ta HpAMAg MMeEeT TOJBKO

ofHy ODIIYIO TOUKY ¢ napabonoii y=ax2.
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- VI

2naean

. KBagpaTHble
: HepaBeHCTBaA

KpazpatHoe nepaneHcrso
H ero pemrenue

3anaua 1

Orser

CropoHBl IpAiMOYroNbGHUEA pasHsl 2 u 3 qm. Kasxkayio
CTOPOHY VBEIMUHMJN HA OJAMHAKOBOE YHMCJIO AEIHMEeT-
POB TakK, 4TO IJIOMAL TPAMOYroJLHUKA cTana 60Jb-
me 12 am?. Kax maMeHHJIach Kaxgas cTOpoHa?

IIycrs Ka)kaas CTOPOHA NPAMOYrOJAbHHKA VBeJIHYeHa
Ha X genumerpos. Torma ¢TOPOHBI HOBOTO HPAMO-
yroasHEUKA paBHbl (2 + x) ¥ (3+ x) Henumerpam, a ero
naomaak paBHa (2 + x)(3+ x) KBaJpaTHLIM JenuMeT-
pam. Ilo yemosuio sazaum (2 + x)(8+ x)>12, oTkyza
x2+5x+6>12, uau x*+5x—-6>0.

Pa3noKuM JeByH 4YacTh 3TOTO HEpaBEeHCTBAa HA MHO-
SKUTeJTH:

(x+6)(x-1)>0.

Tax kaxk mo yeaopuio 3agauu x >0, 7o x +6 > 0. Iloge-
auB 0fe 4acTH HEPABEHCTBA HA MOJIOMKHTEJbHOE YHCIO0
x+6, nonyuum x—-1>0, 1. e. x> 1.

Kaxayio cTopoHY IPAMOYroJbHMKA YBeIHUYHIn 6oIb-
me yem Ha 1 am. <

B nepasenctee x%+ 5x —6>0 6ykBoii x 0GoaHAUeHO
HEM3BECTHOE 4YMCI0. DTO IPUMEpP KBagpaTHOrO Hepa-
BEeHCTBA.

Ecnwu B neBoil 9acTH HepaBeHCTBA CTOMT KBaJPaTHBIH
TpexdJjeH, 4 B MpaBoi — HyJb, TO TaKOe HepageHcm-
60 HA3LIBAKWOT KBAOPAMHBIM.
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3amaua 2

OTtBeTt

Hanpumep, HepaBeHcTBa
2x2-8x+120, —-8x%2+4x+5<0

ABJIAIOTCH KBAAPATHBIMHM.

HanoMHEMM, 4TO pewenuem HEpaeeHcmaa ¢ OLHUM He-
M3BECTHbIM Ha3blBaeTCA TO 3HaAUYeHHe HEeH3BEeCcTHOTO,
IpY KOTOPOM 3TO HepaBeHCTBO ofpalmaercs B BepHOe
YHCJI0BOE HepaBeHCTBO. Pewums HepaseHcme0 — 3TO
3HAYHUT HAWTH BCEe €ro pelleHHA HJIHM YCTAHOBHTH, YTO
HX HeT.

PemnTh HepaBeHCTBO x° — 5x +6 > 0.

"KBagpaTHoe ypaBHeHune x° — 5x + 6 =0 umeer gBa pas-

JUYHBIX KOpHA x,=2, x,=3. CregoBaTrensH0, KBaj-
PaTHBIA TpexujeH x2—5x+6 MOMHO pPA3NOKUTH HA
MHOMHTEJIN:
x2-5x+6=(x-2)(x-23).
HOBTOMy AaHHOE HepaBeHCTBO MOMHO 3allHCATh TaK:
(x—2)(x-3)>0.

IIpousBejieHue ABYX MHOMHUTeJ el ITOJOMKHTENBHO,
€CJIH OHH HMMEIOT OJMHAKOBBLIE 3HAKH.

1) Paccmorpum cayuaii, Korga o6a MHOMHTeNS [10JO-
HUATENIbHBI, T. €. X—2>0 u x-3>0. Dru gBa Hepa-
BeHCTBA 06Pa3yIoT cucTeMy:

x-2>0,
x-3>0.

>3

2) PaccmoTpuM Teneps cayuail, Korja oba MHOKHTe-
A OTpMUATeNbHBl, T. €. X —2<0 1 x—3<0. 3tH aBa
HepaBeHCTBa 0OpasyloT cucTemy:

{x—2q0,

x>2,
Pemas cucremy, monyuaem i oTKyzma x> 3.
»

x-3<0.

<3
Takum obpasoM, pelIeHHAMH HepaBEeHCTBa
(x=-2)(x-3)>0,
a 3HA4YWT, H MCXOAHOTO HEpaBeHCTBA
x%-5x+6>0

x<2,
Pemas cucremy, moaydaem OTKyAa x < 2.
x ’

ABJIAKTCH 4YHUCHa X < 2, a TaKiKe uMcsaa x > 3.
x<2, x>3.
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Boobime ecnim KBagpaTHOe ypaBHeHmne axZ+bx+¢=0
HMeeT ABa Pa3iiu4vYHBIX KODHA, TO pelLIeHHEe KBaaparT-
HEIX HepaBeHeTB ax’+bx+c¢>0 u ax’+bx+ec<0
MOYKHO CBeCTH K PELIEHHMIO CHCTeMBl HEDABEHCTB Iep-
BOM CTeNeHH, PA3JIOMKHB JEBYIO YaCTh KBAJPATHOTO He-
paBeHCTBA HA MHOMHTEJH.

3amaga 3 Pemuts HepaBeHCETBO —3x% —H5x + 2> 0.

Yr0o66! y00HEE TPOBOAUTEL BEIUMCIEHHA, IPEACTABHM

JaHHOe HEPAaBEHCTBO B BHJe KBaJpaTHOrO HepaBeHCTBa

¢ MDOJOXHTEIbHBIM IePELIM KosbhdunuertoMm. s

aToro yMHOXKHM ofe ero gacru Ha —1:
3x2+5x—-2<0.

Haiigem kopHH ypaBHeHHdA 3x2+5x-2=0:

5+425+24 517
xl,2= 6 = 6 L]

xlzé, xy,=-2.

Paano:xuB KBafgpaTHLIN TpeXdjleH Ha MHOXKHTENIH, II0-
JIy4YuM:

3(x—%)(x+2)<0.

OTciofa moJydaeM ABe CHCTEMEI:
(x-1s 0 [x-Lco
x 3 . x 3 5
x+2<0; x+2>0.
IlepByio cucTeMy MOXKHO 3alHCATH TaK:
( x> % ,
ix < -2,

OTKy/la BUJHO, UTO OHA HE MMEET PeIleHHH.
Pemas BTOpyo cucTeMy, HAXOMHUM:

1
[x < 5
x>-2,
1
OTKyIa —2< X < 3
OTcroja cjepyeTr, 4YTO PpPeEIIeHWAMH HEPaBeHCTBAa

S(x - %](x +2)<0, 71.e. HepaBeHcTBa -3x%—Hx+
1
+ 2 >0, apnAioTCA BCe UHMCIA MHTEpBANa [—2; E ]

OtBeTt —2<x<%.
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649

650

651

652

653

6564

655

656

657

658

YupaxHeHHdA

(VerHo.) VRasaTk, KaKue U3 CAEAYIOIMNUX HEPABEHCTR SIBIAIOTCH

KBaJPATHBIMH:
1) x2-4>0;
3) 3x+4>0;
5) x2-1<0;

2) x2-8x-5<0;
4) 4x-5<0;
6) x*-16>0.

CBecTH K KBaJpPATHBIM CJAE[VIOIIHE HepaBeHCTBA:

1) x2 <3x+4;
3) 3x% <x*-5x+6;

2) 3x2-1> x;
4) 2x(x+1)<x+5.

(Verno.) Kaxkue us uncen 0; —1; 2 asnawTca pelleHHAMU Hepa-

BEHCTBA:
1) x2+8x+2>0;

3) x2-x-2<0;

2) —x%>+8,56x+22>0;
4) —x2+x+%<0?

Peuruts HepaBeHceTBO (652—654).

1) (x-2)(x+4)>0;
3) (x-3)(x+5)<0;

2) (x-11)(x-3)<0;
4) (x+T)x+1)>0.

1) x2-4<0;
3) x2+8x<0;
1) x2-38x+2<0;
3) x2-2x-3>0;
5) 2x2+3x-2>0;

2) x2-9>0;

4) x2-2x>0.

2) x2+x-2<0;

4) x2+2x-3>0;
6) 3x2+2x-1>0.

Pemruts HepaBeHCTBO.
2

1) 2-(::—1} >0;
3

3) 3x2-3<x2-x;

2

2) 7-(1—x] <0;
6
4) (x—1)(x+3)>5.

IlocTpours rpadur GyHKIHN:

1) y=2x%; 2) y=—(x+1,5)%;

8) y=2x2-x+2; 4) y=-8x*-x-2,

ITo rpaduky HANTH BCe 3HAYEHMSA X, IPH KOTOPBIX (PYHKIHA
NPUHHMAET MOJIOKHTeNbHEIe 3HAUeHHA; OTPHLATEJILHEIE 3HAYEe-
HUA; 3HAYEHHA, PDABHBbIE HYJIO.

HsBecTHO, 9TO YHCAA X, M Xy, TAE X, < X,, ABAAIOTCA HYJIAMH
dyaxnun y = ax? + bx + ¢. JIokasarb, 9TO €CJHH YUCIO X, 3aKJIIO-
YeHO MeXay Il H xz, T. €. Il < Xg < Iz. TO BBRINOJHAETCHA HepaBeH-
cTBo a(ax) +bxy+¢)<0.

W3 Tpex nocienoBaTeNlbHEIX HATYPAJBHBIX YHMCeJ NPOH3BEaeHHe
NepBHIX [ABYX MeHbUIe 72, a MpoM3BeLeHHe MOCJeJHAX JBYyX He
menbire 72. Haittu sTtu ymena.
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Pemenue KBaJpaTHOrO HEpPaBEeHCTRA
¢ MOMOIILI0 rpadhura
KBaJipaTHYHON PyHRIHH

HanomuuM, uTo KBazgpaTHuHasd (PYHKIHS 3aJaercs
dopmynoit y=ax®+bx+c, rae a #0. Iloatomy perre-
HHe KBaJpaTHOro HepaBeHCTBA MOXXHO CBECTH K OTEIC-
KaHWI0 HyJell KBaJApaTUYHOH GYHKIOIWH, €CIH OHH
MMEIOTCHA, ¥ MPOMEeMKYTKOB, HA KOTODPBIX KBaJpaTH4-
Had QYHKIHUSA MPHUHUMAET MOJOXKUTENbHEIE HJIH OTPH-
nareJibHbIe 3HAYEHHSA.

Sanaua 1 PemuTh ¢ momousio rpaduka HepaBeHCTBO
2x?2-x-1<0.
Ipadbuk ksBagpaTuyuoil GyHKUMM y=2x°—-x-1—
napa6osa, BeTBH KOTOpPOI HampapBJieHBI BBEDX.
BriscauM, mMeeT Jai aTa mapafona TOUKH mepecede-
HUA ¢ 0cblo Ox, JJIA Yero pemnM KBajJpaTHoe ypapBHe-
Hue 2x% - x-1=0:
1+41+8 1+3 1
Xy g= —— ——="—"—3 x,=1, x,=—Z=.
v 1,2 4 4 1 2 5
y=2x-x-1 Caneposaresnbno, napabosa nepecexaeTr ochb
Ox B TOUKaxX x = —% u x =1 (puc. 49). Hepa-
N BeHCTBY 2x% - x—-1<0 yAOBIETBODHAIOT Te
1 - 3HAYEHHS X, NPH KOTOPLIX 3HAYEHHA (PYHK-
) :/1 * oMM pasHB HYJTIO MJAM OTDHIATEJNLHBI, T. €.
Te 3HAYEHHA X, IPH KOTOPLIX TOYKH mapabo-
Jibl Jiexkat Ha ocu Ox uiau HUKe 3T0i ocu. Uz

PHCYHE&a 49 BHJOHO, YTO 3THMH 3Ha4YeHHAMH

SBJIAKTCA BCE YHCJIAa H3 OTpE3Ka [—%; 1:|.
—%éxéL-ﬁ

I'padpur sToll PYHKIHHA MOMKHO HCIOJb30BaTh W NPH
pelnIeHHy APYrux HEPAaBEHCTB, KOTOPbIE OTJIHYANTCH
OT JAHHOTO TOJBKO 3HAKOM HepaBeHcTBa. M3 puCyH-
Ka 49 BUAHO, YTO:

1) pemenmsamu HepapeHcTBa 2x° — x — 1< 0 aBiAOTCA

yHcja MHTepBajia —% <x<l;
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3anaua 2

Orser

>

y=4x*+4x+1

2) pemeHusMHu HepaseHeTBa 2x% — x — 1> 0 aBaAlOTCA
BCe YHUCJA MPOMEXYTKOB X < —% ux>1;

3) pemenusmMu HepaseHcTBa 2x% — x — 1> 0 asasATCA
BCE YMCJIA IPOMEMKYTKOB X < — % ux=1.

Pemurh HepaBeHcTBO 4x% +4x +1>0.

IMocTpouM sckua rpadmea GyHKUIUH y=4x2+4x+1.
Bersu aroit mapaGoJsiBl HanpaBJeHbl BBEDX. ¥ paBHEHHE

4x?+4x+1=0 umMeeT OJMH KOPEHb X = —%. nOaTOMY

napabosa kacaercda ocH Ox B TOUKe (— %; 0 J 'pabur

aroil pyuxuun nzobpaken Ha pucyHke 50. Insa pemre-
HUA JAHHOTO HEPABEHCTBA HYYKHO YCTAHOBHUTL, MPH
KaKHX BHAYEHHAX X BHAYEHUA QYHKIHM IIOJIOMHUTENb-
mel. Takum ob6pazom, HepaBeHcTBY 4x2+4x+1>0
VAOBJIETBOPAIOT Té 3HAYEHUS X, NPH KOTOPBIX TOYKH
napaboanl jgexar Beime ocu Ox. M3 pucynaka 50 Bua-
HO, 4TO TAKHMMH ABJIAIOTCH BCe JeHCTBUTENbHbIE YHUCIA
x, kpome x =-0,5.

x#-0,5, <

U3 pucynka 50 BugHO TarmKe, 4TO!

1) pemenusaMu HepaseHcTBa 4x? +4x +1= 0 apaswor-
cA Bece eMCTBHTENbHBIE YHCIA;

2) nepasencTBo 4x? +4x + 1 <0 umMeeT 0HO pelIeHHE
x=- % :

3) nepasencTBO 4x2+4x+1<0 He WMeeT pelIeHHIi.
9Ty HepaBeHCTBAa MOYKHO PEUINTH YCTHO, €CJIM 3aMe-
TUTB, 4T0 4x% +4x +1=(2x + 1)2.

Pue. 50

rop

x|

Pue. 51
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3agaua 3 Pemuts HepaBeHCTBO —x° + x —1<0.

659

660

661

662

H3z06pasum sckus rpaduia QyHKOmum y=—x2+ x — 1.
Bereu aT0it mapaGosbl HANpPaBJIEHEI BHH3. ¥ DABHEHHEe
—x%+ x - 1=0 He UMeeT AeiCTBUTENBHEIX KOPHEH, MMO-
aromy mnapabona He mepecekaer ock Ox. Cnepgosa-
TeJbHO, 9Ta napabosia pacnoJjoena Huxke ocu Ox
(puc. 51). 910 o3Eauaer, YTO IHAUEHUA KBAAPATUUHOMH
(GYHEKIMHU IPH BCeX X OTPUIATENbHE], T. €. HEDABEHCT-
B0 —x%+ x—1<0 BHINONHAETCA IpPH BCeX AeHCTBH-

TEeNIbHBIX 3HAUEHHAX X.

Wz pucyHka 51 BHOHO TakKe, 4TO pelleHHAMH Hepa-
BeHCTBA —x2+ x —1<0 sABIAIOTCA BCe NeHCTBHUTEJb-

HbBle 3HAYEHHUA X, & HepaBeHCTBA
-x2+x-1>0 u -x+x-1>0
He HMeIOT pelleHHi.

Hrax, 014 pewenus keadpamuozo HepageHcmaea ¢ no-
MOWBIO 2paguka HYKHO:

1) ompejenuTh HamnpaBJeHHMe BeTBeid napaboJbl
o 3HaKy nepeBoro xo3ddUiMeHTAa KBAAPATHYHOM
byHKIHH;

2) HaliTH gelicTBHTE/NbHBIE KOPHHM COOTBETCTBYIOILE-
ro KBaJpPaTHOIO YPABHEHMS MJH YCTAHOBHTH, 4TO
HX HET;

8) mzobpazuTh scKku3 rpadHKa KBaZpaTHYHOH QYHK-
MM, HCMOJBL3YA TOYKH MepecedeHHUs (MIH KacaHUH)
¢ ocexo Ox, eciiH OHH €CTh;

4) wo rpaduKy ompegenuTh NMPOMEKYTKH, HA KOTO-
PBIX (PYHKIMA NPHHUMAaeT HyMHbIe 3HAUEHHA.

Ynpamxuenusa

IlocTponTs rpaduk dyRKOuE y= x° + x — 6. Onpegenurs oo rpa-
¢uKy 3HAYEHMA X, NPH KOTOPHIX PYHKIMA OIPHHUMAET MOJOMKH-

TeJbHbIE 3HAYEHHA; OTPHIATelbHbIe 3HAUeHHH.
PemuTe KBagpaTHOe HepaBeHCcTBO (660—664).

1) x2-8x+2<0; 2) x2-3x-420;

8) -x2+3x-2<0; 4) —x2+3x+4>0.
1) 2x24+7x—-4<0; 2) 3x2-5x-2>0;
3) 2x2+x4+120; 4) —4x%2+3x+1<0.
1) x2-6x+9>0; 2) x2-14x+49<0;
3) 4x2—4x+120; 4) 4x2-20x+25<0;
5 -9x2-6x-1<0: 6) 2x2+6x—-4,5<0.
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663 1) x2-4x+6>0; 2) 22+6x+10<0;

3) x*+x+2>0; 4) x*+3x+5<0;

5) 2x2-3x+T7<0; 6) 4x2-8x+9>0.
664 1) 5-x*20; 2) —x2+7<0;

3) -2,1x*+10,5x<0; 4) -3,6x*-7,2x<0;

5) 6x2-x+12>0; 6) -3x2-6x+45<0;

7) —%x2+4.5x—4>0; 8) —x2-8x-2>0.

665 (YcrHo.) Hcnonbaya rpahur QyHKIWUH
y=ax®>+bx+c (puc. 52), ykasaTh, Npu
KaKNX BHAYEHUAX X 3Ta QYHKIUA IPUHU-
MaeT IOJIOMKHUTEeIbHbIe 3HAUYCHUSA; OTPHUIA-
TeJbHBIE 3HAMEHWS; 3HAYEHWE, PaBHOE
HYJIIO.

\/

0| 1 x
a)
7y vk gA
\ N il
\ N a7 0 2 ®
—2\\2/1 x
6) 8) z)
yA
L yA
A \
; \ >
ol 2 > ol 1 >
d) e) )
Puc. 52
6668 (VYcrro.) PemunTh HepaBeHCTBO:
1) x2+10>0; 2) x2+9<0;
3) (x-12%+1>0; 4) (x+5)2+3<0;
5) —(x+1)2-2<0; 6) —(x—-2)2-4>0;
2
7) 0,5x%+8 <0; 8) (x—g] +2120.
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667

668

669

670

671

672

673

Pemuth HepaBeHcTBO (667—669).

1) 4x2-9>0; 2) 9x2-25>0;

3) x*-3x+2>0; 4) x*-8x-4<0;
5) 2x%-4x+9<0; 6) 3x2+2x+4>0;
) Jxt-4x>-8; 8) %x2+2x€—3.
1) 2x2-8x<-8; 2) x*+12x > - 36;
3) 9x%+25<30x; 4) 16x2+1>8x;
5) 2x2-x>0; 6) 3x%+x<0.

1) x(x+1)<2(1-2x- x?): 2) xz+2<3x—%x2;

3) 6x3+1S5x—41x2; 4) 2x(x-1)<3(x+1);

5 1 o 1 »,2
5 ~~x2<x+1; —x“+=Z2x—1.
)3:: GI x+1 6) ﬁx 3 0

HaiiTu Bce 3HauYeHHUA X, IPH KOTOPHIX GYHKIHA NPUHUMAaET 3HA-
YyeHusa, He GombIlne HYJISA:
1) y=-x*+6x-9; 2) y=x*-2x+1;
3) y=-Lx?-3x-41; 4) y=-Lx?_4x-12.

2 2 3
IloxasaTs, 4To npu ¢ >1 pemeHuMAMH HepaBeHcTBa x°—2x +
+ g >0 aABaAOTCA Bce NeiiCTBUTeNbHBIC 3HAYEHHUA X.
HajiiT Bce 3HAUueHHMSA r, IPH KOTOPBIX HEPaBEHCTBO

22— (24+r)x+4>0

BBIMOJHAETCH NPH BceX AefiCTBHTENbHBIX 3HAUYEHHAX X.
HafiTu Bce 3Ha4eHMA T, IJIf KOTOPBIX [IPH BCEX JEHCTBHTEbHBIX

BHAYEHHMAX X BHINOJHAETCA HEPABEHCTBO
F2-1)x2+2(r-1D)x+2>0.

Meton
MHTEPBAJIOB

IIpu pPeleHMH HepaBeHCTB YacTo NIPUMeHAeTCA Memod
uHmepearos. ITosacHuM aToT MeTOHN Ha npHMepax.

3damaua 1 BheisicHUThL, MpH KAKMX 3HAUEHUSIX X KBAaAPATHBIH

Tpexused x?—-4x+3 DPUHUMAET IIOJIOMKHTENbHbIe
3HAUYEHMHA, A TIPU KAKUX — OTPHIATE/bHEIE.
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P HaiineMm Kopuu ypapHeHusa x%—4x+3=0:

x =1, x,=8.

IMosromy x%2-4x+3=(x~-1)(x-3). Touku x=1 u
x =3 (puc. 53) pasbuBaOT YMCJOBYIO 0Chb Ha TPH IpO-
MEeXyTKa:

x<l,1<x<3u x>3.

Jeurasice BAOJbL YHCJIOBOH OCH CIpaBa HAJIEBO, BH-
A¥M, 4TO Ha MHTepBaje X >3 TpexujeH x> —-4x+3=
=(x—-1)(x—3) npuHMMaeT MNOJOMKHTEJIbHbIE 3Ha4e-
HHf, TAK KAK B 9TOM cJiydyae oba MHOxkuTens x — 1 wu
X — 3 MOJIOKHTEJbHBI.

Ha caepyiouiem nHTepBaje 1< x <3 3ToT TpexdieH
NPUHHMAET OTPHULIATe/IbHEIe 3HAYeHUA ¥, TAKUM 00pa-
30M, IIDH Mepexojie depes TOYKY X =3 MeHseT 3HaK.
9TO MNPOMCXOAHT MNOTOMY, 4HT0 B NPOWU3BEACHHUH
(x —1)(x - 3) npu nepexojie Yepea TOYKY X =3 NepPBHIH
MHOXKUTEeNb X — 1 He MeHfieT 3HAK, a4 BTOPO#H x — 3 Me-
HAET 3HAK.

IIpu mepexope 4yepes TOYKY X =1 TpexXuJieH CHOBa Me-
HSEeT 3HAK, TAK KAK B npousBeigeHum (x —1)(x-—3)
mepBeI MHOMKHUTeNb X — 1 MeHsAeT 3HaK, a BTOPOi x — 3
He MeHseT.

Wrak, npyM ABMIKEHHH I10 YHCJIOBOH OCH cIpaBa HaJje-
BO OT OZHOIO MHTEPBAJA K COCEJJHEMY 3HaKH IPOH3BE-
penus (x — 1)(x - 3) uepeayiores.

Taxkum obpasom, 3afayy 0 3HaKe KBaJpaTHOTO TpeX-
uyneHa x2—4x+8 MOMHO PeIIUTEL CIAEAYIONAM CIO-
cobom.

OrmeyaemM Ha 4YMCJOBOH OCHM KODHH YpaBHEHHHA
x%?—4x+3=0 — TouKH x,= 1, x, = 3. Onu paséusaior
YUCJIOBYIO OCh (puc. 53) HA TPH MHTepBaJia. 3aMEeTHBE,

' 4ro npH x >3 3HaueHMA TpexuieHa x°-—4x+ 3 moso-
. JKHTeNIbHBI, PACCTABJAEM €ro 3HAKW HA OCTAJIbHBIX

HHTEepBajaxX B NOpsJIKe YepenoBaHusa (puc. 54).

Hs pucysaka 54 BugHO, 4T0 x> - 4x+3>0 npu x<1wu

x>3,ax2-4x+83<0npul<x<3. <

e v T Y - Yy
3

P
— T
X

1
Puc. 54
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Paccmorperrsri cmoco6 Ha3HEIBAIOT Mermodom unmep-
6a106. ITOT METOJ, HCIOJIb3YETCH [IDHM PeLIeHHH KBaj-
PATHEIX U HEKOTODEIX JPYIHX HepaBeHCTB.
Hanpumep, pemas 3afgady 1, MBI IpAaKTHYECKH peIlH-
JId MEeTOJO0M MHTEepBAaJOB HEpPaBEHCTBA

x2—4x+3>0 u x2-4x+3<0.

3amaua 2 PemuTe HepaBeHCTBO x° — x < 0.
P PasnoxuM MHOTOUYJIEH X° — X HA MHOMHTENH:
W¥-—x=x(x®-D=x(x-1)(x+1).
CiegoBaTenbHO, HEPABEHCTBO MOYKHO 3AIHCATH TAK:
(x+Dx(x-1)<0.
OrmeTuM ma yucaoBod ocH Tourd —1, 0 u 1. 3T TOU-
KH pas0HBalOT YHCJIOBYIO OCh HA YeThIpe HHTEpPBaja
(puc. H55):
x<-1, —-1<x<0, O<x<1l mw x>1.
ITpu x > 1 Bce MHOMUTeNW OpOU3BEJeHUA
(x+1)x(x-1)

NONOMUTEALHBI, W moatoMy (x+1)x(x-1)>0 =Ha
uHTepBate x> 1. YuuThiBasd CMeHYy 3HaKa [IPOM3Be-
IeHHs OPH Oepexoje K cocef[HeMY WMHTepBaly, Hal-
IeM [AJd KaXIOoro MHTepBaJa 3HAK NPOH3BeJeHHA
(x+1)x(x—1) (puc. 56).

Takum obpasom, peleHHsSMH HepPABEHCTBA ABIAIOTCAH
BCE 3HAUEHUA X H3 uHTepBamoB x<-1lm 0<x<l1.

OtBeT x<-1,0<x<1. <
3agavya 3 Pemurh HepaBeHCTBO (x> — 9)(x + 3)(x - 2) > 0.
P [anHoe HEPABEHCTBO MOMCHO 3alMCAThH B BHJE
(x+3)2(x-2)(x-3)>0. (1)

Takx kax (x+3)2>0 npu Beex x# -3, TO IPH X # —3

MHOXKECTBa pellleHHH HepapeHcTBa (1) ¥ HepaBeHCTBa
(x—2)(x-3)>0 (2)

COBIAJAOT.

3HaYeHHe X =-3 He sABJAeTCA PelleHHeM HepaBeH-

crea (1), Tak Kar mpu X = —3 JeBasd JacTh HepaBeHCTBA

pasua 0.
Y Y Y - Y+ Y - Y 4
t + + - }- + t -
-1 0 1 -1 0 1
Puc. 55 Pue. 56
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Al + - - - +

—0 - ——m : t : —
-3 2 3 -3 -1 1 4
Pue. 57 Puc. 58
Pemias HepaBeHcTBO (2) MeTOJOM MHTEpPBaJIOB
(puc. 57), nonyuaem x <2, x> 3.
YuuThIBafg, YTO X = —3 He ABJAETCHA DPEllleHHeM HCXO-
HOTO HEpPaBeHCTBA, OKOHUATENLHO NOJyUaeM:
OTteer x<=3, -83<x<2, x>8. <
2
3amaga 4 PemuTs HepapeHCTBO %_4_-__2x_—3 = 0.
x“-3x-4
> PasnosKuB YMCAMTeSb M 3HAMeHaTeNb ApPo6M HAa MHO-
FKHUTEIH, MOJYYHM:
(x+3)x-1)y o (3)
(x+1)(x—-4)
OTMeTHM Ha YMCJI0BOM ocH Touku —3; —1; 1; 4, B KoToO-
PBIX UHCAWTENb UM 3HAMeHATeNnb Apobu obparmaercs
B HYJIb. JTH TOYKM pa3bHUBaIOT YMCJOBYIO IPAMYIO Ha
nATh, uHTepsanos (puc. 58). Ilpu x > 4 Bce MEHOXHATETH
YHCJHUTENA M 3HAMeHaTess ApPoOH MOJOMHTEIbHEI,
H nmoaToMy Apobbp mogaoxkuTenbHa. IIpn mepexoge ot
OQHOI0 MHTEPBaJa K cJaeayoIlneMy apobs MeHsAeT
3HaK, MO3TOMY MOYKHO PACCTABHTh 3HaKH Apobu Tak,
KAK 9TO MOKA3aHO HA pucyHKe 58. 3HaueHuUA x=-3 U
x =1 ynoBaerBopsawT HepaBeHCTBY (3), a npu x=-1n
x =4 gpods He uMeeT cMmbiciaa. Taxum obpaszom, uexos-
HOe HEePABEHCTBO MMEeT CJeAyIollHe pelleHHA:
OTtser x<-8, -1<x<1, x>4. <
YnpaxHeHHA
674 (Yerno.) IlokazaTh, 4To 3HAUEHHEe X = D ABIAETCA PEeIIeHHEM He-
paBeHCTBAa:
1) (x-1)(x-2)>0; 2) (x+2)(x+5)>0;
3) (x-T)Nx-10)>0; 4) (x+1)(x-4)>0.
PemuTs METOAOM HHTEpPBAlIoB HepaseHCTBO (675—682).
675 1) (x+2)(x-T)>0; 2) (x+5)(x-8)<0;
3) (x—2)(x+%]<0; 1) (x+5)[x—3%]>0.
676 1) x2+5x>0; 2) x2-9x>0; 3) 2x2—x<0;
4) x*+3x<0; 5) x*+x-12<0; 6) x2-2x-3>0.
677 1) x*-16x<0; 2) 4x% - x>0;
3) (x2-1)(x+3)<0; 4) (x%—-4)(x-5)>0.
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678 1) (x—-5)*(x*-25)>0; 2) (x+T7)%(x*-49)<0;

3) (x-3)(x%-9)<0; 4) (x—-4)(x*-16)>0;
5) (x—8)(x-1)(x2-1)>0; 6) (x—5)(x+2)(xz—4)§0.
879 1) Z=250; 2) =4 c0; 3) L3-%5; 4 BT,
x+5 x+3 3+ x x-T
5) (2x+ 1) x+ 2)(0; 6) (.r—3)(2x+4)20_
x-3 x+1
2_2 2
680 1) 2 —2**3 . g) (*+4) 5,
(x—-2)° 2x2-8x+1
2 2 _
3) Z"%50; g 23X -1 o,
x2-4 x—2x2
5) (x2-5x+6)(x2-1)>0; 6) (x+2)(x*+x-12)>0.
681 1) (x2-Tx+12)(x%-x+2)<0;
2) (x?-3x—-4)(x2-2x-15)<0;
2_ _ 2 _
3) xr—x 12)0; 1) x°-4x 12(0;
x-1 x—2
2 - 2 _ —
5) x“+ 3x 10<0; 6) x*-3x 420.
2+ x-2 2+ x-6
2
682 1) *_+35_3 . 2) = pa=x  S-x,
x-2 x x-2 x>+8x x+3 x
2 _ _ 2
3)x Tx 8{0; 4]:a:+.7:c+10>‘,3;
x% - 64 x%-4
512 ~3x-2 2-
5) 2X “°X7%50; 6) — 1% .o,
1- 2% 2x%+5x-12

Ucenenopapgue
KBAAPATHYHOH (PyHKIHK

HanomuuM, wuTo KBajgpaTudHas QYHKIIHS — 3TO
byHKIMA, 3agaHHas Qopmyaoit y=ax®+bx+c, rae
a, b, ¢ — s3ajaHHBIe JEeHCTBHTEILHLIC YHCIA, NPHYEM
a#0, x — nelicTBHTe/IbHAA NepeMeHHadA. ITY (PVHK-
U0 MOXHO TAKyKe 3aJaTh cieAymwlleil ¢Gopmyo:

2
) b2 - 4ae

(1)

4a

b
=a| x+—
Y { 2a
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I'pathurom aroit pyHKUMHK aBaserTcA napaboaa ¢ Bep-

muHOI B Touke (X,; Y,), T'Ae
:
b b - 4ac

Xp=— — = X = —— 2

0 22’ yo=1y(x,) ia (2)

Buipaskenue b? - 4ac HA3HIBAIOT AUCKPUMHHAHTOM H
oboanauaroT 6ykBoit D, T. e.

D =b?-4ac. (3)
IToaromy dopmyinsl (1) u (2) MOXKHO 3anuUcaTEL TAK!:
2
b D
= 20 =22 4
Yy a(:c + Y ] ia (4)
b D
= o = o —, 5
Xo 2a’ Yo 1a (5)

W3 ¢popmynsl (4) BHAHO, UTO 3HAK KBaZpaTHYHOH
(GYyHKIHH 3aBHCHT OT 3HAKOB uucesJ a u D.

Teopema 1. Ecnu D <0, To npu Bcex geHcTBATENb-
HBIX 3HAYEHHAX X 3HAK KBaJpaTHYHOM GYEKIHU
y=ax?+bx + ¢ coBmazaeT co 3HAKOM UHMCaA d.

Bocnonesyemes caepyiomiei Gopmyaoi:

y=ax’+bx+c=a (x+i] +=D | (6)

Beipaskenue B KBaJpaTHBIX CKOOKaxX ABIAETCHA MOJO-
KUTENLHBIM TIPH BCeX JAeHCcTBUTENbHBIX 3HAUEHHS X,
2
b
TAaK Kak [x+—2— 20, -D>0, a?>0. IHoatomy npu
a
D <0 3mak KBajpaTHYHOH (OyHKUUH y=axi+bx+c
COBIIAJAET CO 3HAKOM HYHCJIA @ IPH BCEX 3HAYEHH-
AX X.

B atom cayuae npu a >0, D <0 BepmmuHa napabosl
nexuT BeIue ocu Ox, Tak Kak ee opAMHaTa

Yp= —ﬁ >0 (puc. 59), BerBu napabosibl HApPABJEHBI

BBEpPX M BeA mapabosia Takike JeHT Beiue ocu Ox.
Ha pucysxax 59—64 xoopauHAaThl BepIIUHEI napado-
Al Xg=m, yo=1.

B cayuae a<0, D<0 pepmuna napaboibl JemHUT
Huxe ocHn Ox, BeTBH napaGoibl HalpaBiIeHBI BHU3 M
Besl mapabona dexxur mmke ocu Ox (puc. 60). Cnpa-
BeJIJIMBBI U 0OpAaTHBIE YTBep:XKAeHNA: BeAa mapabona (6)
JnexHuT Beime ocu Ox Toasko npu a >0, D <0 u Haxe
ocu Ox Toasko npu a <0, D<0.
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Yy A
A vA
A(m; )| 0 Tx /
/f
A(m; D /
0 x A(m; 0)| 0 x
Puc. 59 Puc. 60 Puc.61
3apnaua 1 [Ipm xakux sHavyeHHWAX p BcA nDapaboaa y=px"’+

+ px + 1 xemxur Boiute ocu Ox?

p [aunas mapaGona nexkuAT Bhimie ocu Ox, ecau p>0n
D= p?-4p<0. ONuckpumunanr D = p(p —4) MeHbIIe
HYJfl TOJBKO IPH p <4, Tak Kar p>0.
Oreer O<p<d. <

Teopema 2. Ecim D=0, To OpH Becex AeHCTBHTENb-
HEIX 3HAYEHUAX X, KPOMe X =—o, 3HAK KBA/PATITI-
a

HOM QyHKUuM y=ax?+bx+c¢ coBmamaer co 3HAKOM
YpcHa aj Ipu X = s 3HAYEHHe KBAIPATHYHOU QyHK-
a

UK PABHO HYJIO.

@ Ecau D=0, To dopmyna (6) npuarmMaeT BHI
2

y:a(ﬁziJ i (7

a

Ecan x:—%, 0 y>0 opn a>0 u y<0 npu a<0;

ecin X = —%, Toy=0. O
vh B arom ciyuae mpu a >0, D=0 BepmmuHa
A(m; 0) napaGoJibl JexcuT Ha ocd Ox, BerBH napafosbl
0 * »¢ HampaBJIeHH BRepX M BcfA mapaboia, Kpome

ee BepILIMHBI, JeKUT Bhllne ocu Ox (puc. 61).
B cayuae a <0, D =0 Bepmnaa napabost

TaKkKe Jie:KHT Ha ocH Ox, BeTBH mapabGosr
/ HanmpasJeHbl BHU3 M BcA napabona, Kpome
ee BepIIHHEL, Je:KuT auike ocu Ox (puc. 62).
/ CopaBeasuBbl M 00paTHBIe YTBEpPHIEHHA:

BCA napafona, KpoMe ee BepPIIMHEI, JIeXHT
Beime ocH Ox Toabko nmpu a>0, D=0 u
Puc. 62 auxe ocu Ox rosaesko npu a<0,D =0,
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3amaua 2

ITokasaTs, uTo npu p = +4 napabona y=-2x*+ px -2
JexxuT HHMe ocu Ox, KpoMe ee BepIIMHBI, JerKallei
Ha ocu Ox.

Tak kax -2<0, To mo TeopemMe 2 AUCKPHMHHAHT

D = p* - 16 gomxeH 6BITH paBeH HyJII0. B caMoM jele,
npu p=+4 guckpumunanT D =(£4)2-16=0. <]

Teopema 3. Ecam D >0, To 3HaK KBagpaTH4YHOH
dyaruMY y=ax?+bx +c coBmazaeT co 3HAKOM YUC-
Jla @ JJIA BCeX X, JNeKallluX BHe oTpe3ka [x;; x,],
T. e, OIPH X< X; H OPH X> X, Tie X< X, — HyJIH
dyvEKOMHE; 3HAK KBaApATHIHON MYHKIUH IMPOTHBOIO-
JIOXKeH 3HaKy 4HCJa d NpH X; < X < X,.

Ly

X1

® Taxk kak D>0, To XBagpaTHOe ypaBHeHHe ax®+

+bx + ¢ =0 umeer gBa AeHCTBUTENBHEIX KODHA X| M Xy,
rIe x, < X, 03TOMY

y=ax®+bx+c=a(x— x)(x— x,)-

Ecan x < x; Wiy x > x,, 10 (x — x,)(x — x,) >0 u 3HaK
GVHKIHHE COBIMajaeT €0 B3HAKOM 4YHCJa d; eCJH
X, <x<xy, T0 (x—x)(x~x;)<0 u 3HAK QyHKIUA
IIPOTHBOIIOJOMKEH 3HAKY yHcaa a. O

B stom cayuae ecau a >0, D >0, To BepmnHa napabo-
Bl JIeKHT Huke ocu Ox, Tak Kak ee OpAMHATA

D
Yo= = <0, BerBu mapabobl HanpasJleHbl BBepX, Ia-

paboJia JexuT Huxe ocn Ox NPH X, < X < X,, mepece-

KaeT ock Ox B TOUKAX X, U X, U JEXHUT Belme ocH Ox
npH X < X; ¥ OpH x> X, (puc. 63).

Ecan a<0, D>0, to BepmuHa napaboabl JIeXHT
BeIIe ocu Ox (y, < 0), ee BeTBM HANpPaBJIeHL BHH3, IIa-
pabosa JexuT BhImie ocn Ox HpH x, < X < X,, Iepece-

Puc.63

A(m; 1)

LY |
A(m; 1)
X2 X1 Xz
A, % G/A, Ac \4; x
Puc. 64
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damaua 3

3amaga 4

OtBer

3amaua 5

kaer ock OX B TOYKAX X, X, ¥ JEXUT HHKe ocu Ox
OpH X < X, U IpH X > X, (puc. 64).

IIpy KakuX 3HAYEeHHAX p QYHKUuA y=4x2+ px+1
NPHHUMAET KAK [IOJOMUTEJbHbIE, TAK M OTDHIATENb-
Hble 3HAYEHUA?

Ilo Teopeme 3 ycmoBusi 3aa4d O3HAYAOT, UYTO
D=p?-16>0, otkyna -4< p<4. <l

HajiTi ycioBuA, DM KOTOPHIX KBaJAPATHOE YDABHEHHE
ax?®+bx +c =0 uMeer gBa KOPHA, GOJbIINE €IHHUIEL.
M3 dopmynbl KopHeil KBaJpaTHOr0 ypaBHEHUA

_—bi,/b2—4ac _—b+D

X =
o 2a 2a
caenyer, 4TO KOPHH JeHcTBUTENbHBI, ecau D = 0.
Paccmorpum umena x;,— 1 1 x, - 1. OHH MOAOKUTENB-
Hbl TOJBLKO TOTZAa, KOTAAa MX CYMMa M IpOH3BeJeHHUE
MOJIOMHUTEJILHEI, T. €.

(x;-1)+(x;-1)>0, (x,-1}x,-1)>0,
oTKYRa X, + x,>2, x,x,—(x,+ x,) + 1> 0. Ucnoxsays

Teopemy Buera, mosyuaem -2 > 2, £+ L +1>0.
a a a

Ho ecnu x,-1>0,x,-1>0, 1m0 2,>1, x,> 1.
b2-4ac>0, 2>-2, S+bi150. «
a a a

HaiiTu yenoBusi, 1pyd KOTOPBIX KBAJPATHBINA TPeXuleH
x’—(a+b)x+(a-b)®> aBnAercAa MOJHBIM KBaJApaTOM.

ITo opmyse (7) U3 HOKasaTeJbCTBA TEOPEMEI 2 Tpex-
unen Ax? + Bx + C ABNAeTCA NOJTHEIM KBAJAPATOM, €CITH
nuckpumuuanT D =B?-4AC=0 u A>0. B gassom
canyyae A=1>0, D=(a+b)>-4(a-b)>=0, orxyga
a®+2ab +b? - 4a® + 8ab - 4b* =0,
3a2-10ab+3b* =0, (8)
3a%-9ab-ab+3b%2=0,
3a(a—-3b)-b(a—-38b)=0, (a—3b)(3a-b)=0.
970 03HauaeT, 4To MAH a = 3b, uau b =3a. <

Haiinenssie ycioBus M0O:KHO ObLJIO TAKIKe HNOIYYHUTH
U3 paBeHcTBa (8), paccMaTpuBas ero Kak KBajpaTHoe
ypaBHeHHe OTHOCHTENLHO a:

106+ 10062 - 365 105+ 8
1,27 6 - 6
a,=3b, a2=%b.

a

b
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683

684

685

686

YupaxHeHM A

IokasaTs, yTo KBagpaTudHas dyHrnusa y(x)=ax?+bx +c, rae
a #0, nMeeT HelicTBHTeNbHEBIE HYIH X, H X, TaKWe, 9T0 X;< M,
x, < M, rge M — 3ajaHHOe YHCJIO, TOJBKO TOTJAa, KOTJA BEITION-
HAIOTCA YCJIOBHA

i

b2 -4ac>0, -
2a

<M, ay(M)=0.

HoxrasaTs, uro KBagpaTwuHas Gyaxknoua y(x)=ax?+bx+c, roe
a#0, wMeer pelicTBHTeNRHBIE HYIH X; H X, TaKHe, HYTO
K<x;<M,K<x,<M,rne Ku M — 3anaHHble YUCJIA, TOJIBKO
TOTAd, KOTJAa BEINOJHAKTCHA YCIOBUSA

b

b*—4ac>0, K <—-
2a

<M, ay(M)>=0, ay(K)=>0.

HaiiTu Bece aeficTBHTeNbHEIE 3HAYeHUA b, IPHM KOTOPEIX KOPHH X
H X, YPABHEHHHA x2+ 2bx + 4b =0 feficTBUTENILHEIE W TAKHe, YTO
x> -1, x, > 1.

HaiiTi Bce meficTBHTENbHEIE 3HAYEHHA D, IPH KOTODHIX KODHHU
ypaBHeHHA x2—bx + 2 =0 gelicTBHTeJbHbIE M NPHHALJIEKAT HH-
repsany (0; 3).

¥ rnpa:KHeHHA
i raase VI

688

689

PemuTrs HepareHCcTBO (687—691).

1) (x-5,7)(x~17,2)>0; 2) (x - 8)(x —4)>0;

3) (x-2,5)(3- x)<0; 4) (x-3)(4-x)<0;

5) x2> x; 6) x2>36; 7) 4> x?; 8) lg_bz x2.
1) -9x24+1<0; 2) —4x%24120;

3) —5x2- x>0; 4) —3x2+ x <0;

5) —2x2+4x+30<0; 6) -2x2+9x-4>0;

7) 4x%+3x—-1<0; 8) 2x2+3x-2<0.

1) 6x2+x-1>0; 2) 5x2-9x+4>0;

3) ¥2-2x+120; 4) x2+10x+25>0;

5) —x%2+6x-9<0; 6) 4x2-12x-9<0.
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690

691

692

693

694

695

696

1) x2-3x+8>0;
3) 2x2-3x+520;
5) —x2+2x+4<0;

1) (x-2)(x2-9)>0;

2) x*-5x+10<0;
4) 3x®>-4x+5<0;
6) -4x2+7x-5>0.

2) (x2-1)(x+4)<0;

1) x2-3x-4<0;
8) —x*+3x-5>0;

) (x+3Xx-5) . 4) — =T >,
x+1 (4-x)2x+1)
2 4 2 _a._

5) 4x“-4x 3?0; 6) 2x°-3x 2<0'
x+ 3 x—1

Ilporeps cebn!

Pemrute HepaseHCTBO:

' 2) 3x*-4x+82>0;
4) x*+20x+100<0.

PeIIATE MeTOOM HHTEDRAJIOR HEPABEHCTBO
e 2(x-1)x+2)>0.

Pemute mepaBenctBo (692—696).

1) x2>2-x;
3) x+8<3x%-9;
5) 10x-12 < 2x?;

2) x2-5<4x;
4) x? <10 -3x;
6) 3-Tx<6x%.

1) x2+4<x; 2) x2+3>2x; 3) —x2+3x<4;
4) —x2-5x>8; 5) 3x2-5>2x; 6) 2x2+1<3x;
x? Tx x* 2x_3x-10
—+2<=; 8) —-= .
; 10 - 10 ) 3 3 ” 4
1

1) §Jt:—g-.'r‘*zl——:c;
3) *(1-x)>1,5—x;

5) x[f—1)<x2+x+ Tl

2) %x(x+1)€(x—1)2;

1 4
) 3x 3 x(x-1)

6) 2x-2,6>x(x—-1).

N e 2 A3_._2
x—JE x+ﬁ 3-x? ﬁ—x
gy 9 . x 1-8x. 4 8 1_ 3
2x+2 x-1 2-2x x»2-1 2 2x-2
8x2_5x - 4x24 x-3
1) 32X -5x-8 . 9) X **7° o,
2x2-5x-3 5x24+09x-2

4.2 k.2
3) 2+Tx—-4x <0 4) 2+9x-5x >0.
3x2+2x-1 3x2-2x-1
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697

698

699

700

Katep mosxen He Gosiee ueM 3a 4 4 IPOMTH 0O TEUEHHID DEKH
22,5 KM 1 BepHyTbcA 00paTHO. C KaK0OH CKOPOCTBIO OTHOCHTEJb-
HO BOABI JOJI’eH HATH KaTep, ecJM CKOPOCTh TeYEeHHS PEKH paB-
Ha 3 KM/4?

B opHOIt cucTeMe KOOPAHHAT NOCTPOUTHL rpadMKM QYHKIHANR H
BRIACHHTH, NPH KaKHMX X 3HAUYEHHA OAHOH QYHKIHH OoJblie
(MeHbIIIe) 3HAYEHAH APYroH, pe3yJIbTAT IDOBEPHUTH, PEIIUB COOT-
BETCTBYIOLIEE HEPABEHCTBO:

1) y=2x%, y=2-3x;

2) y=x?-2, y=1-2x;

3) y=x?-5x+4, y=T7-3x;

4) y=8x*-2x+5, y=5x+3;

5) y=x?-2x, y=—-x*+x+5;

6) y=2x2-3x+5, y=x2+4x-5.

PemrnTs HepaBeHCTBO:

1_5x2-36 1+ 4x2-5
1) 2228 "W, g TEIX 7O <,
2+ x-2 x2+5x+6
4 2 4 2
222 —2x2-8
3y L% "% cp; 4) T2 7% ..
xt+x2-2 x1-2x2-3

Haiitn HeThIpEe NOCHeJ0BATENBHBIX IEeJIBIX YHACAA TAKHE, YTO KyO
BTOPOTO M3 HHX Ooibiiue OpoHU3BeeHHA Tpex OCTaJbHBIX.



: YnpakHeHHA I TOBTOPEHUHA
Kypca ajare0psl
VIII kaxacca

701 Bhl‘lHCJIHTb:

1) 27. 8 .72, g) 38.91.65,
32 162 69’ 147 152 264°

3) [§+ 7] (323 29 } 4) [§+§)-[23§—31§];
8 12 58 58 4 9 56 56

5) 34,17:1,7 +[2§ +0,15] :;;-- 23%;

5.15
6) 5,86 — 3 T 28 4-
4 3 4 ,1 1.1 .5 .1
S.88_4% .41 5--5-4+52-8=
7 iR gy 1 4 85
113-2i ’ 101;1l
3 1 13726

702 PemuTs YypaBHEHHE:
1) (x-9)2-x)=0; 2) (x+4)(3-x)=0;

3) 2x%-x=0; 4) 3x2+5x=0;
5) 1-4x2=0; 6) 9x%-4=0;
2
7) 5x x-—-O; 8) 3x +x:0.
x 1 X
703 JloxasaThb, YTO €CIH X > 5 u y>4, To:
1) 4x+3y>14; 2) 2xy—-3>1;
3) x%y>1; 4) x*+ y?>16.
704 (YcrHo.) HaiiTh Haubonblnee meioe 4YHCIO, YAOBJIETBOPANIIEe
HEPABEHCTBY:

1) n<-T; 2) n<-3,6; 3) n<4,8; 4) n <-5,6.
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705

706

707

708

709

710

711

712

(YerHo.) Haiitm HaMMeHbIee LEJOe 4MCaA0, YIOBJIeTBOpPAIOIIee
HepaBeHCTBY:

1) n>-12; 2) n=-5,2; 3) n=28,1; 4) n > -8,1.

Pemuts HepaBEHCTBO!

1) x+4>3-2x; 2) b(y+2)=8—-(2-3y);
3) 2(0,4+x)-2,8>2,3+3x; 4) 7(x+5)+10>17;
5) X X, 6) -2-Xgs.
2 4 6 3
Kakne mejble 3HaAYeHHUA MOMKeT NPpHHHUMAaTbh X, eCJH:
1) 0<x<7,2; 2) -5%“«);
3) 4«:%“5; 4) 11<8x<13?

PewuTs cucTeMy ypaBHeHHIA:
1) (0,3x-0,5y=1, 2) [2(x+y)=(x-y +5,
0,5x+0,2y=5,8; 3(x+y)=(x-y)+8;

x_¥ _y_1 x Y

3) - 2+1, 4) |x S 5) 2t3 6,
x , Y 1 1 2x Y
= _.=2; —x-=y=1; —--——'-:1,
68 3°"5Y 3 3

6) §+g_5, 7 {4x—9y=—24, 8) {5x+4y=13,
X Y_.. 2x-y=2; 3x+5by=13.
2 3 7

Pemmnrth cHCTeMY HepaBEHCTB:
1) [bx-226x-1, 2) [T(x+1)-2x>9—4x,
4-3x>2x-6; 3(b-2x)-124-5x;

-5 -
3) {12x—3(x+2)?7x—5, 4) ix,‘,—d*iy.
13x+6<(x-5)-2+3; _ _
65x__1<14.'r2 3.

Hajitu nensie uyucia, ABAAKIINECHA PEILeHHAMH CHCTEMEI Hepa-
BEHCTB:

1) 2x—5ﬁ2§3—x, 2) le—1_2—5x{5—3.t,
3 4 6
5.1:+1>4—:r; 2x+1>3+7x_5+4x.
5 4 2 4 5
Pemuts ypaBHEeHHE:
1) |x-2|=34; 2) |3- x|=5,1; 3) [2x+1[=5;
4) |1-2x|=7; 5) |8x+2|=5; 6) |7Tx-3|=3.
Pemute HepaBeHCTBO:
1) |x-2|<5,4; 2) |[x-2|>5,4; 3) |2 -x|<5,4;
4) |3x+2|=5; 5) [2x +3|< 5; 6) |3x-2,8|>3.
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713

714

715

716

717

718

719

720

721

722

723

724

725

HaiiTH morpeniHocTs TpUOIHMKeHMSA:
1) umena 0,2781 uyucaom 0,278;
2) umcna —2,154 guenom —2,15;

7 1
3) 4Mciaa —— YHCAOM — —;
) 18 3’
4) uwucna 1—31 gucaom 0,272,
HJokasaTk, 4TO YMCI0 3,5 ecTh NpPHOJMIKEHHOE 3HAYEHHE YMCJa
3,56478 ¢ Tounoctnio zo 0,05.
Ha#iTH OTHOCHTE/JbHYIO IOTPEIIHOCTh NPUOIM>XeHHA 4YHCIa %

yucgom 0,777.

IlpeacraBuTh GECKOHEYHYIO MEePHOJHYECKYIO AECATHYHYIO Apo0b
B BHJle 00bIKHOBEHHOM:

1) 0,(7); 2) 1,(3); 3) 2,(31); 4) 0,(52); 5) 1,1(3); 6) 2,3(7).
CpaBHUTH 4YMCA:

1) V23 u 5; 2) 3,1 u V/10;
3) /0,0361 u 0,19; 4) J7,3u 2,7.

Ilpr KaKuX 3HaAYEHMAX @ BEPHO PaBEHCTBO:
1) Jva+1=2; 2) V3-2a=5;

3) 2[%%2:1; 4) %«/7&—4=0?

BBIYHCIHUTE:

1) (V2 -2)V/2 +2); 2) (3v5 +1)(1-35).

PaznoxuTs Ha MHOMXHTenHn mo obpasuy
a?-T=(a-JT)a+J7):

1) a®—13; 2) 15-52; 3) x2-80; 4) %—xﬂ.

BerauceauTo:
1) V10 - 160; 2) ‘E‘g 3) V/3-411-4/33;
4) J7-421-43;  5) (3V12+243)%;  6) (242 -332)%.

Haiity 06bem npaMOYroJibHOTO napajllelieliniesa, ecliu BeICOTA
ero 1f12,5 CcM, MIUPHHEA Jg cM, aauHa 10 cm.

IInomazns omgEOro KBagpara paBHa 7,68 mM?, muomags Apyroro
300 gm2%. Bo CKOJABKO Pa3 CTOPOHA MepBOro KRajpaTa Bojbire
CTOPOHEI BTOpPOTO KBajpara?

BeIHECTH MHOMKHTENb HM3-MOJ 3HAKA KOpHHA:

1) ,f16xy2 ,rie x 20, y<0; 2) J45x*y® , rme x <0, y<O.

YOpocTHTE:

1) J§—5J108+%J§; 2) —%ﬁim,}o,osfzﬁ.
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726

727

728

729

730

731

732

733

734

BbllIHCJIH'l:/b_

153

= J_+(F V45 +37125) :25;
2) 5+26 - /5246 — Y304 | Y1331

s i
YOpPoCTUTH BhIparKeHHe:

1) 2718 +3v8 +332 - V50;
2) 320 - V45 + 3Y18 + V72 - V/80;
3) 5va — 8v4a +24/9a, rae a > 0;

4) J* +%J36x3 —2—;-\/933. rze x> 0.

VopocTuTh BhipameHHe:

1)[ x X ]_(-‘C"l'y)z; 2]( _1__1__J_[a2_1];
a+

y-x y+x 2 x? a-1 1
b). ab 1 1), a0
3) | —-———|" 3 4 )| ———= |t ———.
)[b a) a-b ) (a+ )[a b) a’b?
Pemnts ypasuenue (729—731).
1) 3(x+1)(x+2)-(3x—4)(x+2)=36;
2) 2(83x-1)(2x+5)-6(2x—1)(x+2)=48;
3) 5y—4=16y+ 1; 4) 19+3x_1—9x:0;
2 7 8 5
5) x+(x—5):11_ 6) 2x—(3—x)=3§.
2 ’ 2 8
1} x2=17; 2y x2=11; 3) x24+6x=0;
4) x2+5x=0; 5) x*=8x; 6) x?=12x.
1) 1,5x-4x%=6,3x - x2; 2) 11y-15=(y +5)y-3);
_ _ oy, 1 P _40x+3_x-3,
3) 3x(x+2)=2x(x-2); 4) 4(3x +1) — 13’
2 _ _ 2 _ 2 _ 2
5) y*-5 15 y‘:y 4; 6) 2x"-1_1+15x
4 5 3 4 b

[IpaMoyroJibHUK, OfiHA CTOPOHA KOTOpPOro Ha 2 ¢M GoJblie ApPY-
roi, UMeeT IJIOIa/lb, PABHYIO IIOLIAAN KBAaJparTa cO CTOPOHOI,
Ha 4 cM MeHBIIeHl mepHMeTpa NpAMOyrojJpHuka. HafiTu cropo-
Hbl IPAMOYTOJbHHKA.

[IpAMOYroJbHUK, OJHA CTOPOHA KOTOPOro HA 8 ¢M MEHBIIE CTO-
POHBI KBajpara, a gpyras BABoe 0oJbIoe CTOPOHEI KBajgpara,
HMeeT IUION[AaAb, PABHYIO ILJIOIA/AH 9TOro kKBagpaTta. Haiitu cro-
POHBI IPAMOYTOJIBHHKA.

Pemnts ypaBHenue (734—737).

1) x2+6x+5=0; 2) x*+8,6x-2=0;
3) x*-1,8x-3,6=0; 4) 2x24+8x-2=0;
5) 4x?- x-14=0; 6) x*-x+3,5=0.
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735

736

737

738

739

740

741

742

743

744

1) 2x2+x-3=0; 2) 20 +8x - x2=0;
3) 2x2-9x=35; 4) (x+5)(x-8)=2x—-17;

5) 2(x—2)(x+2)=(x+1.5)2+4(x—51—16}
6) (x—3)(x-2)=Tx—1.

1 92,1 9 _ . 5. 9 1_q.
1) = = 2= 2 xZ- 2=
) g XX+ 1605 2) ¥ -x+5=0;
2 9y x+5 3x%-11 74-2x%
3 x___,: = 4 + 210.
)53 6 ) 8 12
1) x2+3x+70=0; 2) x*-12x+11=0;
3) x2+20x+100=0; 4) x> +18x-208=0;

5) x(x-15)=3(108 - 5x);
6) (x—3)°+(x+4)°*—(x-5)°=17x+24;
5x2+9 4x%-9 -
22X I =3; s)u_n:_x_
6 5 7
Haiitu xospdunuenTs: p v ¢, ecau uzBectHo, uro umena 10 m

—15 ABAAIOTCA KOPHAMHM ypaBHeHHA x2 + px+q =0.

damucaTh KBaApaTHOe ypPaBHEHHE, KOPHM KOTOPOTo OTIHUYAIHCH
O6B1 OT KOpHe#l JaHHOTO YpPaBHEHHA TOJBKO 3HAKaMM:

1) x2-8x+15=0; 2) x2+bx+e=0.
Pemuts ypasuenue (740—743).

1) 4x1-17x2+4=0; 2) 4x'-37x%2+9=0;
3) x-Tx%2+12=0; 4) x*-11x*+18=0.
1) x"+x2-2=0; 2) x1-x%2-12=0;
3) x*+3x2+2=0; 4) x*+5x2+6=0.

1) 2 _—44-3 2) 1 _3,_3 .
r+2 x-1 x+1 3x-1
3)1+5x=6x+2_ 4)2+I:12—x.
x+1 (x+1)2, x+2 (x+2)2’

5)3x+l=.4; 6)2x_1:f:i.
x+2 x-2 x2_4 x-3 x+3 x2-9
) —*_4 3 _ 3 . 2) 3. 3 _1-x_
x-3 x2-5x+6 2-x -8 x2-Tx+12 x—-4
3 3+—> -2, 4 542 - 17
x—-1 x+2 x-2 =x+3
PasioKUTh HA MHOYKHTEIH KBaJAPATHHIH TpexuJeH:
1) x2-12x + 85; 2) x2-5x-36;
3 2x2+x-3; 4) 2x%-3x-5;
5) -6x?+11x-2; 6) —4x%—-10x+6;
7) -3t +8x+27; 8) 1x24+x-10.
[}
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745

746

747

748

749

750

751

752

753

754

CoxparuTh Apobb:

a’-4 a+2 a’+7a+12

1) 2 2) ——————; ==
a+2 a?-7a-18 a’+6a+8
2a’-5a-3 . —2a’+3a+2 —5a%+ 13a+6
402-6a-4 2a%+5a+2 5a2-8a-4

PasioxuTh HA MHOKHTEIH:

1) a'-b*+b%-a?; 2) m?n —n +mn® - m;

3) m*+m?*-m?-m*; 4) x* - 2% - x + x2;

5)% 16 x> +8xy - 3y%; 6)* 4+a'-5a?;

7)% b*—13b? + 36; 8)* 3x2-6xm —9m?2.

Jna npurorosnenus Gponasl 6eperca 17 uvacreit menu, 2 yacTu
IMHKA ¥ OJlHA 4acTb 010Ba. CKOJBKO HY#HO B3ATbh KaXxJ0ro Me-
TajIa OTAeNbHO, 4roOel moayuuTk 400 kr GpoHssl?

Wncnexkrop peibHajgsopa, HccleAys CBOM y4yacTOK, NMPOIJIBLI HA
KaTepe IO Te4eHHIO PeKH 3a 4 U paccToAHMe, B 3 pasa OoJbllee,
geM 3a 2 4 IPOTHUB TeyeHHs pekH. Kakoe paccroanue mpeogosen
HHCIIEKTOP, €CJIH CKOPOCTh TeHYeHHs PeKH 3 Km/4u?

Bpuraga (GopMOBUIMKOB JOJJKHA ObIIA B ONpeJeJIeHHEIH CPOK
ua3rotoBuTh 48 npecc-hopm gasa oTnuexM Aeraineit. Ilpeanosken-
Has Opurajgoii HOBadA TeXHOJIOTHA (POPMOBKH IO3BOJMJIA H3T0-
TOBJNATE Ha 4 npecc-dopmer Hosbille B MeCAL, MIO3TOMY BCe 3a4a-
HHE OHM BBHINOJHUIM 3a mecsrn, fo cpoka. CKoIBKO mpecc-hopm
BRIIYCKaJIa Opuraja 3a mecdr?

C ogroro yuyactka cobpanu 450 T KapTodens, a ¢ Apyroro, mio-
majak Koroporo Ha 5 ra mensire, 400 1. Onpenenuts yposkaii-
HOCTB KapTodesd ¢ KajKIOoro y4acTKa, ecJH Ha BTOPOM y4YacTKe
oHa Owlna HA 2 T BhIIe, YeM HA MEPBOM.

Yncenurenb HEKOTOPOM 00bIKHOBEHHOM Jpobu Ha 11 Gonbine 3HA-
meHarens. Ecau k uncaurenio Apobu npubaBuTh 5, a K 3HAMEHAa-
Tenio 12, To noayuures Apods, BTpoe MeHbINAs HexogHoi. Haii-
TH 3Ty ApPo0k.

JOBymsa kombaitHaMH MO HO yOpaTh ypoxKail ¢ HEKOTOpPOro moJif
3a 12 pHeit. Ecsn 661 yOOpKY HpPOM3BOAUIN HA KAXJ0M KoMOali-
He OTJes]IbHO, TO nepsBoMy morpeboBanock Ob1 HA 10 gHeil 6onb-
me, 4€M BTOPOMY. 38 CKOJNBKO JHEH Ha KaXJA0M H3 KomMOaiiHOB
OTHEeTbHO MOMHO BBIMIOJHUTE 3Ty paBory?

JlBe Opurajbl MOHTA*XKHUKOB 3aTpaTUJM Ha cOOpKy arperarta
6 4 40 muH. Cxonbko Bpemenu morpebyerca Ha c6opky Taroro
e arperata Kaxm ol Opuraje oTAenbHO, ecJH OJHOH U3 HUX MO-
Tpebyercd Ha aty pabory Ha 3 4 OoJiblue, 4yeM APyroi?

Katep npomes 12 KM OPOTHB TeYeHHA PEKH U 5 KM 10 TEUEHHIO
DPEKH 3a TO e BpeMs, KOTOpoe eMy NMOHAA00HIOCE JJIS MTPOX0XK-
neaus 18 kM no osepy. KakoBa cofcTrBeHHasi CKOPOCTH KaTepa,
ecau W3BECTHO, YTO CKOPOCTb TeueHUs peku 3 Km/u?
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755 Iloctpouth rpadhMKM HYHKIMNA MU HANTH KOODAMHATEl TOUEK HX

nmepece4YeHHA ’
1) y=2x u y=3; 2) y=x-1mu y=0;
3) y=3x n y=-2x+1; 4) y=2x-1mn y=—x+3.

756 [ama dymxkousa y=2,5x — 5. Haitrn:
1) sHayeHHe X, MPH KOTOPOM 3HAUYeHUE (DYHKIIUM PABHO HYJIO;
2) KoopauMHATHI TOYEK HNepecevyeHUA rpaduka QYHKIHH C OCAMHU
KOOPAHUHAT.

757 [ana ¢pyHknouda y=-3x+1.
1) Borumennre: y(0), y(1), y(-1), y(-4).
2) Ha#itw 3HaueHHa X, npu kKortopmix y(x)=1, y(x)=-1,
y(x)=-3.
3) Haiitu snauenus x, npu KotopsiX y(x)>0,y(x) <0,y(x)=0.

758 Haiiti KOOPAMHATHI BePIUMHBLI NapaboJbl ¥ TOYKHW NepecedeHus
napabonbl ¢ 0CAMH KOOPAMHAT:

1) y=(x-4)>*+4; 2) y=(x+4)*-4;
3) y=x2+x; 4) y=x2—x;

5) y=x*-4x+3; 6) y=x>+6x+8;
T y=2x2-3x-2; 8) y=3+5x+2x>.

759 Tlocrpouth rpadur QYHKIUM:

1) y=x2+6x+9; 2) y=x2—%;

3) y=x*-12x+4; 4) y=x*+3x-1;
5) y=x*+x; 6) y=x*-x;

7) y=(x-2)(x+5); 8) y=[x+%](:c+4).

760 (YcrrOo.) Mcnoas3ys rpaduk GyHKnuu y =ax®+ bx + ¢ (puc. 65),
YCTAHOBHUTHL €e CBOMCTBA.

A, vA

=Y

. -0,5\ [0 2
—3/ 0 \1 x
..]_'5-.

a) g)

Puc. 65
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IlocTpouTs rpaduk MYHKIUU U YCTAHOBUTL €€ CBOMCTBA:

1) y=-2x*-8x-8; 2) y=38x2+12x+16;

3) y=2x2-12x+19; 4) y=8+2x-x?;

5) y=-4x%—-4x; 6) y=12x -4x*-9,.

Ha opHO# KOODAMHATHON NJIOCKOCTH IOCTPOHTHL TIpadHKH
GyHKOHH:

1) y=%xza y=—%x2; 2) y=3x2 m y=38x2-2;

3) y=f%x2 n y=-%(x+3)2; 4) y=2x2 u y=2(x—5)*+83.

Pemnte HepaBeHCTBO (763—T767).

1) (x-3)(x+3)>0; 2) (x+15)(x+4)<0;
3) (x—TNx+11)<0; 4) (x-12)(x-13)=0.

1) x%2+3x>0; 2) x%-xJ5<0;

3) x2-16 <0; 4) x*-3>0.

1) x2-8x+7>0; 2) x2+3x-54<0;
3) %x2+0,5x—1>0; 4) 522+9,5x-1<0;
5 —x%2-3x+4>0; 6) -8x>+17x-2<0.
1) x2-6x+9>0; 2) x?+24x+144<0;

3) %x2—4x+8<0; 4) %xz+4x+1220;

5) 4x?-4x+1>0;

1) x2-10x+30<0;
3) x*+4x+5<0; 4) 2x*-4x+13>0;

5) 4x2-9x+7<0; 6) -11+8x—-2x2<0.
PeminTk HepPaBeHCTBO MeTOA0M HHTepBanos (768—770).

1) (x+3)(x-4)>0; 2) [x-%)(ﬁo.?)w;

6) 5x2+2x+%<0.

2) —x?+x-1<0;

3) (x-2,3)(x+3,7)<0;

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

4) (x+2)(x-1)<0.
2) (x+2)(x-1)%<0;
4) (2-x)(x+3x?)=0.

1) 325, 2) 23+ <,
2+ x x-2
3) (x—l)(x+2)(0; 4) 2x <0
x (3+ x)(1-x)

Ienas yTPeHHIOK 3apAAKY, MAJbYMK eXXKegHEBHO mpoferas OT
moma zo neca 600 M. Jlo neca on Gexkas OAHY TpeTh IYTH €O CKO-
pocTe0 2 M/C, a ocTaBIIeecd pACCTOAHHE — €O CKODOCTBI
3 m/c. BosBpamasce K JoMy, NEpPBYIO TPeThb IyTH OH mpobera
€O CKOpOCTBIO 3 M/C, a OCTABIIEECH PACCTOAHHE — CO CKOPOCTEIO
2 m/c. Ha xakoii npofer MaJb4uK TPATHJ BpeMeHH GOJbIIE: OT
JloMa J0 Jleca WJIM OT Jieca A0 goma?
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780
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Ha pyauuke 3a geHs gobbiau 2000 T pyasl, comepaxaniei %g xe-

neaa ot obmieit maccwnl pyasl. Ha cocennem pynHuke nobeimu za
mepByo nonosuHy AHs 1200 v pyasl, comepskarmeit g JKeeaa,

a 3a Bropyio nonoeury A 1000 T pyael, copepxaniei gmeneaa.

Ha xakom pyaHuKe g0o0biam 3a geHsp Oonbine ymcToro xeiesa?

Ha cIOPpTHBHBEIX COPEBHOBAHMAX CEMHKJACCHHK IpOberkall JHuc-
TaHmupo 60 M 3a 9 ¢, a fecATHUKIACCHUK — AucTarnuio 100 M 3a
14,8 c. Cuurad, 4TO yYeHHKH OexajHd C INOCTOAHHBIMH CKOpPO-
CTAMH, BBICHHTB, KTO Gexan GwbicTpee.
Hokaszats, uTo:
1) ecau (y—3)?>(3+y)y—-3), T0o y<3;
2) ecam (3a +b)? <(3a - b)?, 10 ab <0,

a+b a+c b+c

Hoxasars, uTo ecau x< 5 y< ~ z2< 2 TO

x+y+z<a+b+e.

Bricora npamoyrojibHOro napajiJyenenuneja 6oxpme 15 cM, mu-
puHa Gonbuie 2 cm, a guuHA Gojabire 0,3 m. okasars, uTo ero
o6sem Gombire 0,9 am®,

MacmTabd dusnueckoit kaprel Poccum B yuyeOHHKe reorpadhum
1:20 000 000. Ha kapre paccroarue: 1) or Mockeer go Opna
ponbie 2 eM; 2) or Mockeul g0 Paszanm meHbIne 2 cM. KakoBel
9TH PACCTOAHHA B JEWCTBHTENBHOCTH?

I'pys maccoil He Gojee 1,6 KI MOAHANM HA BRICOTY 8-T0 3Ta)ka
(ue Gonpmywo 25 m). Kakyio npu 9TOM COBEpIIMJIH padoTy?
IokasaTbh, 4TO Ha HArpeBaHHe He MeHee 2 KI BOAEI B JATYHHOM
craKaHe maccoii He menbure 1 kr or 20 go 70 °C nmorpebyercs He
meHee 438 x>k TenjoTel. YAeJabHad TeNJOEMKOCTh BOIBI
4,19 xllx/(xr - °C), narysun 0,38 xllx/(kr - °C).

HokasaTh, 4TO TPH JWOBIX @ U b BHINIOJHAETCHA HepPaBeHCTBO
a?+4b%2-2a-12b+1020.

PemnTh cucTeMy HepaBeHCTB:

1) [5x-4>2x-3, 2) (8x<5-6x,
-2x+11>x+1, -3x+1<4x-1,
12 -3x>4-5x; T-2x>2x+9;

3) [8x-2>2(x-3)+5x,
2x2+(5+x)%2>3(x-5)(x+5);

4) |8x(2+ x)(x-2)<(2x- 3)(4x% +6x+9) - bx,

o2 o3 e
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788

5) ( )(x+3):>2x(x+3),

3
3 2

6) r[3x+ )(2 x)+= (x+1)>3(3 x)(3+ x)-1,

2—(2x+3)2+(3+2x}(2x—3)<—2—§(9+x)+§.

OpHa cTOpoHA IIPAMOYIoJbHHKA 6osblle gpyroi Ha 3 cm. Kakoii
MOXKeT OBITh NJIMHA MeHbIIeH CTOPOHEI IPAMOYIOJbBHHKA, €CJIH
nepumMeTp ero Goasnre 14 em, HO MeHbme 18 cm?

Ba 1 u ynuTKa NPOMON3TIA MeHbIIe b M, 4 3a CHeAyIONIHe
45 MuH, IBUTafch C TOH JXe CKOpPOCTLI0, He MeHee 3 M. KaxoBa
CKOPOCTh YJIHUTKH?

Ecian yacel B Bapumage (mepBeI# 4acoBO IOAC) MOKA3LIBAIOT BPE-
mA Mexay 10 u 11 yacamu, TO Kakoe BpeMA [MOKa3bIBAOT B 3TOT
MOMEHT 4achkl BO BiagmpocToKe (AeBATHIN 4acoBO# mosac)?
PemuTh HepaBeHCTBO:

1) [2x+3|<7T; 2) |5-3x|>4.

YIOpoCcTHTL BhIpaKeHHeE:

1) ay4a - 24> l+-::-a 25a, rme a > 0;
&€

2) Jadb® —6ab+Jab® +0,4b%2Ja*b,tnea=0, b>0.

BriunucauTe: ,
1) (J3+J€ +3-45 5) ;
2) {J13+5J_2 + J13- 5J_

25 242 23 -22%
21,57~ 14,5° 122

3)

YrpocTuTs BeIpaXXeHHe:

T 7

1 )
Ja-1 Ja+1 Ja—l]’

e s
(u ik J
%

-Ja 1+JEJ a+1

3)

4)
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YOpoCTHTE BhIpAKeHHE:
+b b?

) =i =+ |
a+2b \a-2b a“-4b

2

gy (b __be ).__av ;

b-¢ b2—¢c? ) b2-2be+ ¢?
2

3 b [_2a b )

a?-2ab | a®-4p2 a+2b

4)( 2ab b ] b2

a2-9b2 a-3b) a’+3ab

IokasaTs, 94TO NpH JHOOOM J MOJOKHTENbHO 3HAYEHHE BHIpa-
IKEHHA:

1) (y-3)y-D+5  2) (y-4(y-6)+3.

Haiitu MHOXecTBO 3HAYeHHH Kk, NPH KOTOPHIX YpaBHEHHEe
4y®> -3y + k =0 me MMeeT AeHCTBUTENLHEIX KOPHEMH.

IMpn xkakux 3HaueHHsAX k uHcno —2 sABIAeTCs KOPDHEM ypaBHe-
Bua (B -2)x2-Tx-2k%2=07?

Pemurs ypaBHeHHE:

1) 3x*+8x+5=0; 2) 5x*+4x-12=0;
6 __x _ 5 4 B, B3x-3_20+8
4x2-1 2x-1 2x+1’ x-1 2x+2 x2-1°
30 13 T+ 18x 2 1 2x-1
5) — - = g 6) = + .
2-1 22+rx+1 2%-1 x2—x+1 x+1 2341
VIOpocTHTEH BEIpasKeHHe:
22
1) x4+ x 8x + 9 + 9 _ |- 10;
2x-9 (4221 2x%2_-11x+45 5+9x—2x% x-5
2 13 2
2) yr c & - '8 - 8 L
2y-5 | 2,2+3y-20 y*-16 2y2-13y+20

W3 nyHKTa A BEIXOAWUT IemIeX0J CO CKOPOCThI0 4 KM/4, 4Yepes
45 MUH U3 NYHKTA A B TOM e HANPABJICHUH BHIE3)KAET BEJIOCH-
MeJHCT CO CKOPOCTHI0O 8 KM/4. Ha KakoM pacCTOSAHHMHM OT OYHK-
Ta A BeIOCHIEAHCT AOTOHHT memexopma?

C TypHcTcKO# 0a3kl BRINLIA rpynna JeIRHHKOB. Yepes 20 Mmun
BCJeH 38 Hel BeINIEJ OMNO3LABIIMNA JBDKHWK, KOTODPBIH mocie
40 MmuH xoab6n1 goruas rpymnmny. C Kakoil cKOpPOCTBIO ABUTAJICSH
OIO3JABLIMI JIBIXKHHUK, €CJIH ero CKOpocTh Oblia 0oJibIIe CKOpo-
cTH rpynnsl Ha 5 xM/4?

W3 nyskTa A B IyHKT B BhleaxaeT I'py30Bo# aBTOMOOHAL CO CKO-
pocthio 50 kM/4. Yepea 24 MuH BCJef 32 HAM BBIE3XKAET ABTO-
6yc co ckopocteio 60 km/u. KakoBo paccTossHUe MeXAY TTYHKTA-
mu A U B, ecnm rpys3oBoil aBToMoOuib H aBToOyc mpuObliau B
NYHKT B OJHOBPeMeHHO?
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CrkopocTs MOTODHOI JOAKH N0 TedeHWI0 peKku paBHa 23 km/d4,
a nporuB TedeHua 17 xm/4. Halitu ckopocrs TeueHHs U cober-
BEHHYIO CKOPOCTbH JIOAKH.
Yuenuk 3a 3 6ioxnora u 2 Terpanu ynaatua 40 p., aApyroit yue-
HMK 3a 2 Takux e OJoKHOTa ¥ 4 TeTpaau ynaatun 32 p.
CKoJabKO cTOHA GJOKHOT M CKOJNBKO CTOMJIA TeTPaib?
Ilnsa ornpaBku rpysa GbLI0 MOJAHO HECKOJLKO BaroHos. Eciau
rpy3uTs mo 15,5 T B BaroH, To 4 T rpy3a ocCTAHYTCHA HeNOrpPyKeH-
HBIMH; €ClIH Ke rpysutsk mo 16,5 T B Barou, To Ans noaHoH sa-
rpy3KkH He XBaTHT 8 T rpysa. CKoJBKO GBIJIO IOZAHO BAaroHOB M
CKOJIbBKO OBIJIO TOHH rpy3a?
B TexHHKyMe [JA NPOBEAEHHs BCTYNUTEJNBHOIO 9K3aMeHa 6bLIo
saroroBaedo 750 nucros 6ymaru. Ho Tak Kax MmocTylnamwiiMx
oKasajnocs Ha 45 yegosek GoJibllle, YeM NPEANOJArajochb, TO,
xoTs M jgobapunn eme 30 aucTOB, Ka)ABI MOJYUYMJ Ha OJUH
aueT MeHbine. CKOJBKO JIMCTOB OBIJIO 3arOTOBIEHO HA KaXKAOr0
[OCTYNAIONIEro NepBOHAYAIBHO?
Ilpu ucnerTanum AByX gsuraresieil 6b1JI0 YCTAHOBJIEHO, UTO pAacC-
xon GenswHa nMpu padoTe MepBOro AsuraTens cocrasua 450 r,
a npu pa6oTe Broporo — 288 r, npu4em BTOpoil ABMraTe b pabo-
Tax Ha 3 4 MeHBIe U pacXomosas GeH3WHA B Yac HA 6 r MeHEbIIe.
CKoJibKO rpaMMoB GeH3MHA PACXOAVET B 4aC KaxK bl ABUTraTesb?
HUugyccraa sagava «Cras oGesbsan»:

Ha gpe mapruu pasbusiiucs,

3abaBasanuce 06e3bAHEL.

YacTe BOCEMasg HX B KBagpare

B pouie Beceso pe3Buiachk.

Kpukom pagocrn pgBeHajgnaTh

Bosayx cBexx<uil orsairaiu.

BMecTe CKOJIbKO, Thl MHE CKal{ellb,

Ob6espan Tam 66110 B crae?

PemuTs HepaBeHCTBO:
1) (x+2)2<(2x-8)2-8(x —5);

2+ x 2x-5
2 -r s = 4_x2;
) 9 3 ( )

(2x-3){x+2)__(x—7)>(x—6)2

12 3 4

(3+5x)? L8-2x (x+3)x+7)
5 2 ’

3)

+ X;

4) 6x+

ILromane Tpanenuu Goasie 19,22 cv?. Cpepnas THHHS ee BIBOe
G6onbiie BeicoThl. HaliTH cpejHION JUHHUIO U BBICOTY TpPanelHM.
C camoJiera, HaXOAAIIErocA Ha BEICcOTe, Dojabmiei 320 M, reoJo-
ram Ob1 cOpollleH rpy3. 3a Kakoe BpeMs Ipy3 JOJIETHT [0 3eM-
nu? Yexopenue ¢BoGOAHOTO NaNeHUsA NPUHATL paBHeiM 10 m/c?.
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Cropora mapannenorpaMmma Ha 2 c¢M OoJibllle BEICOTHI, ONYIIEH-
HOH Ha 3Ty cropoHy. HailTM gnumHy 9TO#l CTODOHBI, €CHH ILJIO-
maasL mapamiensorpaMma Gomeme 15 em?.

PemuThr MeTo0M MHTEPBAJIOB HepaBeHCTBO:
1) (x+2)(x+5)(x—-1)(x+4)>0;

2) (x+1)(3x2+2)(x-2)(x+T7)<0;

3) 3x—1+x—3;2: 4) 1—3x+1+3x} 12 )
3x+1 x+3 1+83x 3x-1 1-9x2

Haittu xoa@HIMEHTH p ®W ¢ KBaJPATHOrO TpexuieHa
x%+ px +q, ecnu 3TOT Tpexunex npH x =0 NpHHEUMaeT 3HAYECHHE,
paBHoe —14, a npu x = -2 npuauMaer sHauyenme —20.

Haiitu p u q, ecan napabona y= x? + px +q:

1) nepecerkaer ock abciucc B TOYKAX X = —% M x=

wlna

2) kacaercs ocu aberuce B Touke x = —7;
3) nepecekaeT och abCIMCC B TOUKE X = 2 M OCh OPJHHAT B TOYKE
y=-1.

SanucaTe ypaBHeHHe napabobl, ecjlu H3BECTHO, YTO OHa Iepece-
KaeT och abcnuce B TOYKe 5, a ee BeDPIIWHON ABISETCH TOYKA

23;101)
4 8
Bep:ca.no oTpamaTesid TejJecKomna y“
(pedarexTopa) UMEET B OCEBOM ceve-

HUH BHA napaboasl (puc. 66). Ha-
MHCATE YPABHEeHUE 3T0i mapabonsl.

h
Haiitn xoadhduuueHTs KBajgpa-
THYHOH (DYHKUIMH y=ax’+bx+c, \
ecsnH ee rpadHK: 0 —r

1) npoxogut uepes Toukn A (—1; 0),
B(3; 0) u C(0; —6);

2) npoxoxut yepes Touku K (—-2; 0),
L(1; 0) uw M (0; 2).

JokaszaTs, UTo AJs MIOOEIX HeOTPHIATENBLHEIX uuces a u b cupa-
BEJJIMBO HEPABEHCTBO:

1) a® +b? <(a+b)?; 2) a® +b% <(a+0b)%;

3) a®+b® = a?b + ab?; 4) (a +b)® <4(a®+b3).

Puc. 66

JlokasaTh, 4TO A JIOOBIX [MOJOMHTENbHBIX YHCeN a, b, ¢ cupa-
BeJIJTUBO HepaBeHCTBO:

1) 2424853, 2) %1 8¢, 805 4 4bve;

b ¢ a a b ¢

3 3 3

a’+ b+ ¢ a+b+c a b c 3
3 : 4 + + 2=,
)a2+b2+cz 3 )b+c c+a a+b 2
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ITocTtpouts rpaduk GYHRINM:

D) y=Vx?; 2 y=|x-1[;  3) y=yx*-6x+9;
4) y:,}x2+4x+4; 5) y:,}(:&cml)2 +J(I+1)2;
6) y=x®-4x+4+|x+2|.

HaiiTu neiicTBUTEeNbHEIE KODHU YPABHEHHA:

1) x2-|x|-2=0; 2) x*-4x|+3=0;
3) |x®-x|=2; 4) |2*+x|=1;
5) | x2 - 2|=2; 6) | x2 - 26|=10.

IoxasaTh, 9TO KBajpaTHOe ypaBHeHue ax® + bx + ¢ = 0 mmeer gBa
MeWCTBUTENbHLIX KOPHA PA3HEIX 3HAKOB mpu aiobom b, ecnn
ac<0.
Kopuu x, u x, kBaapaTHOro ypaseenua x*—2rx — 7r?=0 ypos-
JETBOPAIOT YCIOBHIO X7 + x%=18. Haiitu r.
Ilycts x, ¥ x, — KOpHHA ypaBHeHHA x°—5x+3=0. CocraBuTh
KBaJpaTHOe ypaBHeHHE ¢ KOPHAMM x;‘ U X}, He pelllafg TaHHOe.
He BpIUMCIAA KOPHEHM X; M X, KBAJPATHOr0 YPaBHeHHHA
2x2+7x—8=0, gaiiru:
1) Lyl g9 Ly ®2. g xjx,+ 2325 4) x] +x35.

*1 X3 X2 %
HaiiTi BCe TakwWe 3HAYEHWA I, IPU KOTOPBIX KBajJparHoe ypas-
Henue x2+(r—1)x-2(r -1)=0 umeer geiicTEUTENbHEIE KODHH
X, ¥ X,, YAOBJETBOPAIOIIME YCIOBHIO | X, — Xy| = 3.
HoxaszaTh, uTo ecnu Kod3d(PUUMEHTH KBAIPATHLIX YDaBHEHHH

22+ px+q,=0 u x2+ p,x+q,=0

CBA3aHEI PABEHCTBOM p, p, = 2(q, + ¢,), TO IO KpaiHell Mepe OXHO
W3 3THX VDaBHEHHMH MMeeT JIefiICTBUTEIbHbBIE KODHH.
KBagpaTtv4Has QyHKOUA y=Xx°+ px+q¢ NpuHEMaer npm x =1
HauMeHbllee 3HaueHHe, paBHoe —4. Haittu y(0).
Keagpatuunas dyHknua y=—x?+ bx +¢ npurumaer npu x=1
HauboJellee 3HaYeHHe, paBHoe —4. Haittu y(-1).
Haiitw xoadgpunmuentsr a, b, ¢ KBagpaTHYHON GQYHKIHUM
y=ax?+bx +c, ecnu ona npu x = 1 npunumaer Haubosbiree 3Ha-
yeHue, paBHoe 3, a y(0)=0.

Teso GpomIeHO BEPTHKAAbLHO BBEPX ¢ Ha4YajlbHOH CKOPOCTBIO
vo,=6 M/c. OnpenenuTh, Yepes CKOJBKO CeKyHJ Mocjie Hadaja
JBHJKEHHA Tello AocTuraer HauOOJbINEl BBICOTEI, €ClIH BRICOTY

MO3KHO HAWTH 1o hopmytie b =vyt - -21—th (vexopeHHe cBOOOLHO-

TO MafeHusA cauTaTh paBHeIM 10 M/c?).
Pa3zmouTe MHOroujJeH HA MHOMHUTEIH:
1) a*-2a%2-3; 2) a*-5a?+4.
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CoxpaTutsh 1pobs:

1 a2+ab—6b2; M;
a®- ab-2b* 4a® + 4ab - 3b°

g) Bal+218® 8a®—276*
2a®+ ab- 3b* 242 ab— 3b2

HaiiT CKOPOCTHs M AJIWHY HOe37a, 3HafA, YTO OH IPOXOJHT MHMO
HeNo/BUKHOro Habmofarens 2a 7 ¢ ¥ 3aTpauuBaer 25 ¢ Ha To, ITO-
GBI TPOMTH € TOM e CKOPOCTHI0 MHMO IJIAT(OPME! ANHHO 378 M.
ITaccamxup MeTPoO crycKaeTcd BHU3 M0 ABMIKYINEMYCH 3CKalIaTo-
py 3a 24 c¢. Ecan naccaskup uzer ¢ Toil jKe CKOPOCTLIO, HO 10 He-
MOABHIKHOMY 3CKAJAaTOpy, TO OH ciyckaercda 3a 42 c. 3a ckouas-
KO CeKYHJ[ OH CIHYCTHUTCSH, CTOA HA CTYIHEeHbKe ABHUIKYINErocsd
ackanaropa?

JBa apToM0OMIA, JBATAACE IO KOJBIEBOI JOpore ¢ MOCTOAHHEI-
MH CKOPOCTAMH B OZHOM HallpaBJI€eHHH, OKA3bIBAKTCH PAAOM Ue-
pea3 kaxaslie 56 MuH. IIpn ABHIKEHHH ¢ TEMHU JKe CKOPOCTAMH B
MPOTHBOIOJIOXHBIX HAlpaBJIeHHAX aBTOMOOHMIH BCTpedaloTcs
yepes Kaxkjble 8 MuH. 3a KaKoe BpeMs IpoeJieT BCIO KOJbIEBYIO
Tpaccy KaKJblii aBTOMOOHIL?

IBa cmoprcmeHa 0eraloT mo OAHOW 3AMKHYTOH AOPOZKKE; CKO-
pPOCTh KAasKJI0TO INOCTOSAHHA, W Ha npober Bceil NOPOKKH OAMH
TPaTUT Ha 5 ¢ MeHbIIe Apyroro. Ecau oHu HayHyT npober ¢ o6-
[lero cTapTa OJHOBPEMEHHO M B OJHOM HAIPARJIEHWH, TO OKa-
KyTea pagom deped 30 ¢. Yeped KaKoe BpeMA OHHM BCTPeTATCH,
ecsn noberyr ogHOBpeMeHHO ¢ o6LmIeH JIMHHUKM CTAPTA B MPOTHEO-
TIOJIO}KHBIX HaNpaBIeHUAX?

Ilemexos ¥ BeJOCHNEAMCT OTHPABJAITCA W3 NYHKTa A B
oyHEKT B ognospemenno. IIpubrie B nyHkT B, BejocunegucT mo-
BopaunBaeT 06paTHO M BCTpedaeT nemexoja yepes 20 MuH nocie
Hauana ApuyeHHA. He ocTaHABIHWBAsCH, BEJIOCHIEANUCT A0E33KAa-
eT 10 MyHKTa A, lopopauyuBaeTr 00paTHO M JOTOHAET Meliexojaa
yepes 10 MuH mocJie NepBoi BeTpedn. 3a KAKOEe BPeMsA MNEelIeXon
npoiiger nytk or A go B?

W3 nyarTa A B IYHKT B BbleXajl MOTOLUKJIUCT, U OIHOBPEMEHHO
HABCTPEUY €My M3 NYHKTA B B IYHKT A BbleXaJl BEJOCHIIEJHCT.
MoTonuKaucT NpubsLT B TYEKT B uepes 2 4 mocje BCTPeYH ¢ Be-
JIOCHIIEAHUCTOM, & BeJOCHIeAUCT NPUOLLT B NyHKT A 4epes 4,5 4
TocJie BCTPeYH ¢ MOTOIMKJIHCTOM. CKOJIBKO 4acoB GELIN B MIYTH
MOTOIIHKJIMCT ¥ BeJIOCHIeJHCT?

BorumcauThs Ha MHKPOKaJIBKYAATOPE ¢ TOYHOCTBRIO Ao 0,1:

1) 48.3+M; 2) 573-%;
8,367 7651
3) 5,31-(3,57" 4,28 - 7,04); 4) 1’34_[3:)??: +37’6].
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837

838

839

840

841

842

843

BBIUHCIUTE HA MUKPOKAJbKYJIATOpPE NPUOIHIKEHHO C TOUHOCTRIO
mo 0,01:

1) 34,32-23,12+17,8%; 2) 7,622+ 3,562 -6,982;

3) 1 + 1 + 1 4) 1 1 + 1

0,54 0,32 0,87 0,17_0,38 0,87"

BeluncauTs Ha MUKPOKANLKYJIATOPE NPUOIHIKEHHO ¢ TOYHOCTELIO
no 0,01:

1) 27,3-1,28 +(43,4—-39,8) - 2,34;

2) (257-189):2,31-(354-487):3,14.

BriumcauTek Ha MHMKpPOKaJbKyJIATOpe ¢ ToudHocThio zo 0,1
(839—842).

1) Y10 +4/3; 2) V130 - V8;

3) 31,4+ 820 - V104; 4) 87,3 - 563+ /231.
1) y2+/3+45; 2) V30—+2++3;

3) VV3+3++3; 4) {243 +445.

1) 128 251 gy 426 _ 43 .
Jii 13 R E

3) /14,2 +89,3%; 4) /30,224,732,

| -, g 9915
R V85 3

C momoIbs0 MHKPOKAJIbKYJATOPA HAWTH KODHH YDABHEHHH:
1) x®-62x-7503=0; 2) x?+181x+5412=0;
3) x2-9,7x+21,42=0; 4) x*+1,5x-62,85=0.

C noMoIso MEUKPOKAJILKYJATOPA PEIIHTh YpaBHeHHe:
1) x*-14,9x%+ 50,8369 =0:
2) x*-8,01x2+12,96 =0.

Banmauva Ilmparopa Camocckoro (ox. 580—500 rr.
10 H. 3., ApeBHerpedYecKMil MaTeMaTuK U hunaocod).

Cymma aoboro 4mcia nocjefoBaTe/IbHBIX HEYETHBIX YHCEN, Ha-
YHHAasA C eJUHHIBI, €CTh TOYHBIH KBAIpAT.

SBagaua Apxumepga (ok. 287—212 rr. 1o H. 3., APEBHETpe-
YeCKUH MATEMATHK, (DU3UK U MeXaHUK).
IokasaTh paBEHCTBO

12+22+32+...+n2=%n(n+1)(2n+1].
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848

849

850

851

852

853

3agaum JIuodarsra (BepoATHo, III B., fHEeBHerpeuecKHi
MaTeMaTHK).

Karer npaMoyronssOro TpeyrojisHuKa paBeH kyby gumciaa, Apy-
rofi KaTeT PABeH DA3HOCTH MexKJAY KyOOM 4YHCJa M cCaMHM YHC-
JIOM, & THOOTeHy3a paBHA cyMMe Ky0a 4Mcja B CaMOT0o 4HCJAa.
HaiiTu ato uncyo.

Tpebyerca umcso 100 pasgenuTsh gBa pasa Tak, 4ToOsI O0JbLIAA
ero 4acThb OT NepBoro geneHuA Gblra BABoe Goslee MeHbINEH yac-
TH OT BTOPOTO AeNeHus U uTo6el 6ONBINAsS YACTE OT BTOpPOro Jie-
neHHA Obina BTpoe Gonee MeHblIEH YacTH OT NMEepPBOro JeJieHHH.

UEpuiickaa sagada.
Ioxasars, uto 10 + V24 + /40 + 60 = V2 + V3 + 5.

Banaua Omapa Xaliama (1048 — oxk. 1131, cpegneasuar-
CKWH moar, ¢punocod, aCTPOHOM U MATEMATHK).
PemiuTs ypaBHeHHe

i+2--:!'-=1
x? x

| -

Bagaua ax-Kapagsxu (ym. B 1016, upanckuil maTemMaTHK,
aBTOD TPYAOB Mo apudmeTuke u anredpe).

Haiita gucno, KOTOpoe OT YMHOMKEHHA Ha 3 + ﬁ maer 1.

Bagaya JI. Oiaepa (1707—1783, mareMaTHK, MeXaHHK,
(brsuk u acrpoHomMm, akageMuk Ilerepbyprekoit akageMuan HAYK).
IIBe kKpecThbfiHKM TpHHecHau Ha peiHOK 100 siun, oxma Goasblire,
HeXeNu jJpyras; o0e BBIPYYHMJIH OJMHAKOBEIE cyMMbl. IlepBas
ckasana Bropoii: «Byae y meHs Teom siina, s BrIpyumsa Obl
15 kpefinepoB». Bropasa orBeruna: «A Oyas TBOHM sS#ina y MeHd,

A BRIpYYMJA OBl 3a HHX 6—§- Kpeiinepa». CKoONBKO AU OHILIO
Y Kammoi?

Bagaua 9. Beay (1730—1783, dpannyscKkuii MaTeMaTHK).
HeKTo KyIua JOWAaAb U COYCTA HEKOTOpPOe BpeMsA Ipojat ee 3a
24 nuctona. Ilpu aToif mpoja’ke OH MOTEPAJ CTOJIBKO MPOIEH-
TOB, CKOJBKO CTOMJIa eMy Jnomajb. CnpamuBaerca: 3a KaKyio
CyMMYy OH ee Kynua?



854

856
857
858
859

860
861

862

863

864

865

3amaam
IJIE BHEKJIACCHOM
padoTsI

HoxazaTh, YTO eC/IM U3 TPEX3HAYHOr0O YHCJA BEIMECTh TPEX3HAY-
HOE YHCJIO, 3alIMCAHHOe TeMM Ke IudpaMu, 4To MU TEepBoe, HO B
obpaTHOM NopsAKe, TO MOAYJIb ITOJYJYeHHOH pasHOcTH Oyner je-
aureca Ha 9 m 11,

Ecnu Mesxay mudpamMu ABY3HAYHOrO UMCIA X BIMCATHL 3TO JKe
4HCI0, TO IOJYYEHHOE YeThlpexsHauHoe yucyo Oyzer B 66 pas
Oonbll€e NepBOHAYAJBHOTO jABy3HauHoro. HaiTH x.

Ilokazars, uro cymma 333%% + 555%33 nenures na 37.
IlokazaTk, uto cymma 1114+ 1212 + 1313 penmres ma 10.

Kaxkoit nudpoii okanyusaercs creneds 1999199992

CKOIBKMMH HYyJAAMHM OKaHUMBAETCA UMCJI0, NOAYUEHHOe MPH Iie-
pPeMHOKEeHUH BCeX HATypajbHLIX uucen or 1 go 100?
IokasaTs, uTo cymma 10'° +10'7 — 74 genmres uHa 9.

HokazaTh, uto anayenue Beipaxkesns n® + 11n genurcsa ua 6 npu
JaboM HaTypaJbHOM 7.

IHoxasarb, yTo 3HAYeHHe BhipaykeHua n°+3n2+ 5n + 3 genurea
Ha 3 npu a10060M HATYpPaTbHOM 1.

IokaszaTs, 9To npy A1000M ILeJIOM 72 3HAUEHHe BHIpaXKeHud n’ —n
naenutca Ha 30.

HNokasaTe, 4To mpH Jio0oM IeJIOM 1 3HAYeHHEe BEIDAKEHHA
n’—5n%+4n genures ma 120.

HaiiTn nAaTHsHaAYHOE YHCIO0, €CHTH HM3BECTHO, UYTO IPH VMHOMKe-
HHH 2TOro 4HcJia Ha 9 HOJ’IyllaETCH NATH3HAYHOE YHCJIO, 3alH-
caHHOe TeMH ke nudpamMu, HO B ODPATHOM MOpAAKE.
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867

868

869

879

JokaszaTs, YTO PasHOCTb MEXXAY TPEX3HAYHBEIM YHCJIOM M YHC-
JIOM, 3aIMCAHHBIM TEMH e nudpamu, HO B o6paTHOM NOpAAKe,
He MOXKeT PABHATLCH KBAADATY HATYPANLHOTO YMCIA.

JokaaaTh, YTO €CJAM X M y — LeJible UMcia TaKhe, YTO YHCJIO
3x +8y nenurca Ha 17, To cymma 35x + 65y raxyke menuTcs
Ha 17.

JIlokasaTk, 4TO CyMMa KBAAPATOB JBYX HEUETHHIX YHCE] He MO-
ser ObITH KBaJpPATOM HATYDPAJIBLHOTO YMCIA.

JlokasaTh, UYTO cyMMa KBajpaToB INATH mOCHeN0BaTelbHBIX Ha-
TypajJbHBIX 4YHCE] He #HABJAeTCH KBaJApPaTOM HATYpPajbHOrO
YyHcaa.

JokasaTh, YTO HM NPH KAKOM I€JIOM 71 3HAYEHHE BhIPAYKEHHH
n?+5n + 16 uwe nenurca Ha 169.

JokasaThb, 4TO €CJIM CyMMa KBaJpPaToB JABYX HATYPAJbHBIX YHCE]
AeMUTCA HA 3, TO M Ka)joe U3 3THUX Yuces JeJIUTCH HA 3.

Ioxazars, YTO HH OJHO M3 uHcen BuAa n’ -8, rge n — HATy-
pajJbHOE YHCJI0, He AeJuTcs Ha 7.

,Iloxasa'rh, 4YTO eCJIH p — OpoCTOe YHCIOo, Donbiee Tpex, TO 3Ha-
ueHHe BhlpakeHHs p°— 1 gemmrces Ha 24.

Haiitm Bce mpocTele umcia n Takue, 9to n?+8 — mpocroe
YHCIO.

JlokaszaTs, YTO €CIH p — MPOCTOE YHUCIO H p 2 5, TO OCTATOK OT
nenenns p° ua 12 pasen 1.

IokasaTh, 4YTO €clIM N — HATYpAJbHOE YHceJ0o H n>1, To
n*+4 — cocraBHOE uHMCIIO.

HaiiTy penble YHClIa X M Y, VAOBJIETBOPAKIIME YPaBHEHHIO
x+y=xy.

JlokasaTh PaBeHCTBO:
2 5 3

R A P
8

9 4 S
JT+43 J3-ym1 Ju-Jr

1 1 1
3 + oot =499 —1;
T Y O N SN
1 1 " 1 __ 3 .
a(a+1) (a+1)a+2) (a+2)a+ 3) a[a+3)’
5 n(n+1)(n+2)n+3)+1=(n%+3n +1)=2.

Hokaszarsk, yro 1980-1981-1982 - 1983 + 1 aBnsAeTcA KBaJApPaToM
HEKOTOPOro HATYDPAJIbLHOrO 4Mcia ¥, U HafTH x.
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IlokasaTb paBEHCTBO:
1) at(c-b)+b*(a—c)+c®(b-a)

aZ(c-b)+ b2(0—6)+ r.'2(b—a)
2) a(b?-c?)+b(c?-a?)+c(a®-b%)=(a-b)b-c)c—a);
3) (a+b+c)P—-a®-b*-c®=38(a+b)b+c)c+a);
4) a® +b3+c¢®—3abc =(a +b +c)a?+b%+c?-ab-be —ca);
5) (a+b+e)—(a+b-c))—(b+c—-a)’—(c+a->b)*=24abc;
6) (b-c)P+(c—a)*+(a-b)P=3(a-b)a-c)c-Db).
JloxasaTs, uTo B3 paBeHCTBA

1,1, 1_ 1

—t=t—-=—
a b ¢ a+b+rc

=a+b+e;

clenyeT paBeHCTBO

4,11
a b A B+t

JoxkasaTh, UTO BeIpaxkeHUe
a?(c-b)+bv2@-c)+c?(b—a)
He paBHO HYJIO, ecJik a, b, ¢ — MomapHO He paBHBIE MEXIY CO
0o# umcena.
a’ - be b2 - ae
= s TO
a(l—->be) Bb(1-ac)
1.1,1

at+bt+tc==+-+-=.
a b ¢

HoxasaTe, 4yTo ecniu a #b u

Ilyets x + y =a, xy = b. Jlokasarb, 4TO:
1) 2¥*+y*=a*-3ab;
2) x'+y'=a'-4a?b +2b%;
3) x5+ y®=a’-5ab + 5ab?;
4) x8+yS=ab—6a'b +9a?b? - 2b°.
VIpOCTUTE BEIpAMKEHHE:
1) 4 + 2 + 1 + 1
1+x7 1422 1+x 1-=x

a® - be . b?% - ac ct—ab
(a+b)a+c) (b+cla+b) (a+c)b+ce)

3) Jx+2wj 1+Jx—2\ix—1,ec.rml€x<2;
\im+x+v'm X

2mn
, BCIIH X =

,rmem >0, 0<n <1,

\j +x—-VJm- n?+1
Pemuts ypasHeHHe:
1) x2-2|x-1|=2; 2) (x+1)|x-2]|=2
3) |[x-1]-3|=2; 4) |x2-9|+/x2-4|=5;
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891

5) x2+8x+—92 _-1;
2-8x-x?
ﬁ) : 1 + 18 _ 18

xz+6x+" 2+6x+10 x2+6x+9

) x? + —5x——+8 0; 8) x(x*-1)(x+2)+1=0.

PemnTth cucTemMy VpaBHEHHH:
1) [x*+xy=10, 2)
y?+ xy=15;

(x-1)(y-1)=6,

(x+2)y+2)=30;

3) ([x+y+axy=11, 4) :c+y +x+y=18,
2+ y?+ xy=19; 22—y’ +x-y=6;

5 [L+1-3 {

x
+

Il

o 6) =17(x + y)?,
xy= 2(x+ y)

_5,
=3

w:N|,_.

1
x2

y? - x2=16; y?-2xy+15=0.

Haiitu geiicTBUTENbHBIE pEJ.T.IE‘HPIH CHCTEeMbI YpaBHEHHI:

7) {2_1; —4xy+8x% =17, 8) [x2-xy+y®=21,

) [xy(x+y)=6, (x—y)x—y?) =T,
x“+y3=9; (x+y)(x2+y2) 175
3) [x*+4y=y*+16x, 4) *+y +x2y+xy’=5,
1+y2=5(1+x%); xly?+ x2yt = 20;
5) [2(x+y)=5xy, 6) [x%-y*=19(x-y),
8(x%+ y®)=65; B+yP=T(x+y);
7 {(I*ry)(xz—yz):g, 8) xy+24__y_
(x - y)x*+y*) =5; J
xy—6=?.

HaiiTu BCe 3HAYEHHMS r, OPH KOTOPLIX ypaBHeHHe x>+ rx+
+2r - 3=0 umeer:
1) paBHBIE KOpPHH;
2) meCcTBUTENBHEIE KOPDHH, MOJAVJIM KOTOPBIX PABHBI, 4 3HAKH
MPOTHBOIIOJOMHBI.

JlokasaTh, UTO €CJIM X, U X, — KOPHHA KBAAPATHOTO YDAaBHEHHS
x2—rx-r=0, rge r >0, To BEINOJHAETCA HEPABEHCTBO

3
1

IoxkaszaTts, uTo ecau (a +b)°>c? u (a - b)? <c?, To KBagpaTHOe
ypaBHeHHE

b 3
3+ x3+(x,%,)>0.
a?x?*+(b*+a*-c*)x+b*=0

He WMeeT JeCTBHTEeNEHEIX KODHEeH.
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IoxasaTh, 4TO ecau ypasHeHue x°+ px+q =0 umeer HelcTEH-
TeJbHEIE KOPHH, TO YypaBHeHHE
2

rz+(r+l]px+q[r-lJ =0
r r

TaKXe AMeeT JelCTBUTe/IbHbIe KOPDHUA NPH Jwbom r #0.

IloxasaTs, UTO eclM KBaJpaTHOe ypaBHeHme x2+ px +¢ =0, rze
P H g — LeJble YKC/la, HMeeT palMoHalbHEE€ KOPHHA, TO 3TH KOD-
HH — IleJble 4YHCJIA.

KakuM ycIoBMAM YVIOBIETBOPAIOT YKMchaa a u b, eciin GukBagpar-
Hoe ypaBHeHHe x' —(a +b) x? + ab =0 uMeeT YeTIpe pasIHYHBIX
JeHCTBUTENLHBIX KOPHA?

Ilorkazatsb, uTo ecau r <0, To KBagpaTHOe ypaBHeHHe
22-2(r-1x+2r+1=0
nMeer jeiicTBuTenbHble KOpHH. IIpyn Kaxux snaveHusax r(r <0)

oba KOpPHA 3TOro ypaBHeHHA o'rpuua're.ubﬂm?

HaiiTu BCe 3HAYEHUA I, JJIA KOTOPBIX IPH BCeX NeHCTBHTEIbHBIX
3HAUEHUAX X BBHINOJIHAETCH HEPABEHCTBO

(r’-1)x2+2(r-1)x+1>0.

JokasaTb, 4TO NpPH BCeX AeHCTBUTEJbLHBIX 3HAYEHHAX X CIpa-
BeJ/INBO HEPaBEHCTBO!

lgugg_
3 xt+x+1

HaiiTu Bce 3HaYeHUus a, IIpM KOTOPHIX YDABHEHUA
2+ax+1=0 n 22+ x+a=0

HMeIT XOTH OBl ofuH OOLIMH AeHCTBUTENbHBIH KOPEHb.

IIycTh a, b, ¢ — pasnuyHbIe yucsaa, npudeM ¢ # 0. [loxkasats, 4TO

ecnu ypasHeHus x°+ax +bec=0 u x%+bx +ca =0 umMeoT poBHO

onuH 0o0mwWii KOpeHb, TO APYrue KOPHHU 3THX YpDaBHEeHHUH ABJA-

JOTCA KODHAME ypaBHeHHA x° +cx +ab=0.

HaijiTh BCce 3Ha4YeHHA r, IPH KOTOPHIX KOPHH ypaBHeHHd
(r-4)x*-2(r-3)x+r=0

MOJIOKHUTENIbHEI.

Jloxas3aTk, 94TO KOPDHH ypaBHeHUs x°+ px +q =0 neilicTBHTEIb-

Hble M OTPHIaTeJbHBbIE TOJBLKO TOrja, Korga p>—4q =0, p>0,

g>0.

HaiiTu Bce 3HAYEHWUA r, HPU KOTOPHIX KOPHU YDaABHeHHHA

2rx? —(r +1)x+1=0 geiicrBuTesbHL 1 00a MO0 MOAYJIIO MEHbIIE
eMHHAIEI.
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HapecTHO, UTO KODHE KBaJApPATHOTO ypasHeHuda x* + px +¢ =0 mo
mMoayJo Gosblle eTHHWIBI U MMEIOT pasHble 3HaKW. JloKasaTs,
gyro p+q+1<0, - p+1<0.
W3recTHO, UTO KBAJIPATHBIA Tpexuned ax? + bx + ¢ He UMeeT Jeii-
CTBHATENbHBIX KOpHeii. OnpefelHTh 3HAK YMCJA C, €CJIH:
1) a+b+c¢>0; 2)a-b+e<0.
IlyeTh x; M X, — KOPHM KBaJIDATHOTO YPABHEHHA ax?+bx+c=0
H OYCTh 8, = xl’" + x', rie m — HaTypajbHOe uHcio, m = 2. Jlo-
KasaThk, 4TO

as, +bs, ,+ecs, ,=0.

HDK&SHTB. 4YTO BbIpaKeHue

2 2
3(“—+b—]—8[5+2]+10
b2 a b a

NPHHMMAET HeOTPUIATEbHEEe 3HAYEHHUSA NIPH JHO0bIX 3HAYEHHAX
a u b, He paBHBIX HYJIO.

Moka3saTb, YTO NPH JNOOLIX AEHCTBATENLHLIX 3HAYEHHAX X H Y
crnpaBeJIMBO HepPaBEHCTBO

x?+5y*—4xy+2x-6y+3>0.
HaiiTi Bce 3HAYEHWA d, MPH KOTOPLIX BEPIIMHEI ABYX mapaboi
y=x2-2(a+1)x+1u y=ax?—- x+a nexar 1o pazHele CTOPOHEI

OT OPAMOH Yy = %

HaiiTi Bce 3HaueHHA @, IPH KOTOPBIX BEPUIMHEI ABYX mapabos
y=4x>+8ax—-a u y=4ax®>—-8x +a — 2 nexar 1o OIHY CTOPOHY
OT HOpAMOH Y = —H.

PasnoxuThs Ha MHOKHTENN:

1) x3-6x%-x+30;

2) x'-x*-Tx*+x+6;

3) (x2+x+1)(x%*+x+2)-12;

4) (x24+4x+8)*+3x(x®+4x+8)+2x>.

PasioUTh MHOTOUNEH X° + x + 1 Ha ABA MHOXMKHUTENS € LEJBIMH

koadbduIHeHTaMH.
Cokparutb Apo0b:

Bt —x2-1 B+ xt-4x-4
1) A, 2. . 2) T3 el o )
x>+ x"+x+1 x*-3x-2
3) x4—2a.l'3+x—2 : 1 x-2x3+2x%-2x+1
x3-3x%+3x-2 P-4xr2+5x-2
P +5x2+Tx+ 3 x1-16
: H 6) .
2x3+5x2+4x+1 x*—4x%+ 8x% - 162+ 16
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ITocTpouTs rpadhuk byHKIUNA:

1) y=|x*-2x|; 2) y=|x*+xl;
8) y=|x>-5x+6|; 4) y=|x?-x-2|;
5) y==x*-|x[; 6) y=x?-2|x|-3;
7) y=|x*-3[x|-4[; 8) y=|x*-6|x[+5|.
Pemuts HepaBeHCTBO:
5-4x <4 19 - 33«x >3;
3x%-x-4 Tx%-11x+4
4 _ .2 _ 4 _gy2_
3).1' x 12}0; 4)1 8x 9(0:
x4 1 -1
5) |x2-5x|>6; 6) [2x+3|>|4x-3];
T |x2+4x+3|>|x+3|; 8) |x2—x+1|<|x%2-3x+4|.

HokasaTb, 4TO AJdA JOOBIX uMces ¢ U b crnpaBegiuBO Hepa-
BEHCTBO:

1) a®?+b%2=2(a+b-1); 2) 2a®+ 5b2 = 2ab;
3) a?+b2>ab+a+b-1; 4) a’+ab+b220;
5) at+b* 2 a’b +ab?; 6) (a2+b2)(a“+b"‘)>(aa+b3)2.

HOR&G&TL, uTO A JIIOOBIX IOJOMHUTENBHEIX YKced a ¥ b cnpa-
BeJJIMBO HEPABEHCTBO:

1 1 2

1) a+=+b+=>2Vab+ —=;

a b Jab

1.1 1 1 1

2) —+-+12 —+ —+ —;

R A AN AN
1,1_a b,
3);+B€b—2+;27,

4 a+ b <_4a + b
l+a+b 1l+a 1+b

IloxasaTh, 4TO AJA JWOBIX 4Hcesl a, b, ¢ BHINONHAETCS Hepa-
BEHCTBO:

1) a2 +b%+c2 > ab+be +ac;

2) Ja?+b%+c? <|a|+|b|+|e];

3) (a+b+c)? <3(a?+b+e?);

4) (ab +bec +ac)? > 3abe(a + b +c).



Kpatkoe conepsxanue
Kypca ajare0Opsl
VII kaxacca

1

Aaredpandeckue BolpaiceHHa

Yucnosoe Beipaxxenune obpasyercda W3 YHCeJ ¢ NOMOIILI 3HAKOB
neiicTBHE ¥ CKOOOK.

Hanpumep, 1,2-(-3) - 9:(0,5+ 1,5) — uncaoBoe BeIpa:KeHHe.

Tlopamox BHIMOJHEHHS XEHCTBHIL

lleiicTBUA NepBO#l CTYIIEHHM — CJIOMKEeHUEe M BhIYHUTAHHe.

HeiicTBUA BTOPOH CTYNEHH — YMHOMKeHHE W JleJleHHe,

HeficTBUA TpeThel CTYIEHH — BO3BEJEHHE B CTEMeHb.

1) Eciau BeIpakeHHE HE COAEPIKHUT CK0OOK, TO CHAaYasa BBINOJHAIT
JeHCcTBUA TpeTheil CTYyMeHM, 3aTeM AeHCTBUA BTOPOH CTYIEeHH M, HAKO-
Hel, JeHACTBHSA NMepBOil CTYNMeHH; NMPH 9TOM AedcTBUA OAHOI U TOH Xe
CTyIEeHH BRINOJHAKT B TOM NOpAAKE, B KOTOPDOM OHH 3alHCAHBI.

2) Ecnm BEIpa)KeHHe COAEPIKHUT CKOOKHM, TO cHayajga BEINOIHANT
BCe JeHMCTBHA HajJ YHMCJIaMH, 3aKJYeHHbBIMH B cKOoOKax, a 3aTeM Bce
ocTanbHEIE NEeMCTBHS; OIPH 3TOM BBINOJHEHMEe AeHCTBHI HAJ YACIAMH B
ckoOKax M BHe CKOOOK NMpPOM3BOAMTCH B NOPHAJKE, YKA3aHHOM B . 1).

3) Ecam BriumcasieTcsa 3HaYeHHe JpoOHOro BeIpakeHHs, TO cHauasa
BRITIQJHAKTCA JeHCTBHA B YHCAUTeNe 1pofu U B 3HAMeHAaTese, a 3aTeM
TNEepBHIH Pe3yJbTAT AEJIHUTCS HA BTOPOM.

4) Ecnu BEIpa)KeHHe COAepUT CKOOKH, 3aKJI0YeHHbIe BHYTDH ADY-
rux cKoDOK, TO cCHAaYajia BBINIOJHAIOTCA AECTBHA BO BHYTPEeHHHX CKOOKax.

AnreGpanueckoe BhIpaskeHHe obpasyercsa u3 umucenl u OBYKB ¢ mo-
MOILIbI0 3HAKOB AeHCTBHH M CKODOK.

IIpumMepsl anrefpanyecKUX BHIPAMKEHHI:

2
2(m+n); Sa+2ab-1; (a-b)?; —Y.
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Yucinosoe 3HaueHHe anrebpaMyecKoro BbIpamKeHMs — YHUCIIO, IIO-
JIy9eHHOE B Pe3yJIbTaTe BEITHCIEHUI I0CIe 3aMeHbI B 3TOM BHIPAYKEHNH
OVKB YHCIAMH.

Hanpumep, yncjoBoe 3HaYeHHe BhIpakeHud 3a + 2ab—1lupua=2u
b =3 pasHO

3:2+2:-2-3-1=17.

Anrefpanyeckas cymMmMa — 3alHCb, COCTOANIAA M3 HECKOJBKHX
anre6panvyecKWX BEIPDAJKEHHWH, COeJAMHEHHBIX 3HAKAMH «+» HIH «—».

IlpaBnna packpeITHA CKOOOK.

1) Ecnm k anreGpaudyeckoMy BeIpa)keHuI0 npubasnsiercs anrebpau-
YecKad CYMMa, 3aKJ4YeHHasdA B cKOOKH, TO CKOOKHM W 3HaAK «+» mepen
cKOOKaMU MOJKHO OINYCTHTh, COXPAHME 3HAK KaXJOro CIaraeMoro 3Tou
anredOpanyecKol CYyMMBI.

Hanpuwmep,

14 +(7-23+21)=14+7-23+21,
at+(b-c-d)=a+b-c-d.

2) Ecnu us anrefpanuecKoro BhIpajKeHHsA BhIUMTaeTcH airebpamye-
CKasg CyMMa, 3aKJIIUeHHadA B CKOOKM, TO CKOOKHM M 3HAK «—» Mepen
cKoOKaMM MOYKHO ONYCTHTh, M3MEHHB BHAK Ka)KJOro CJaraeMoro sToi
anrebpandecKoil CYMMEI HA IPOTHBOMOJIOMHBIHA.

Hanpuwmep,

14-(7-23+21)=14-7+23-21,
a-(b-c-d)=a-b+c+d.

2. YpapHeHne NepROH CTENCHH ¢ OJHMM HEHAIBECTHBIM

YparEeHEHe — pPaBeHCTBO, COJAEPIKAINEe HeH3BECTHOE YHCJ0, 000-
3HayeHHOe OYKBOIi.
Ilpumep ypaBHeHHs:

2x+3=3x+2,

rje x — HeHM3BeCTHOE 4YMCJIO, KOTOpOe HYIKHO HalTH.

Kopess ypaBHeHHA — 3HAYEHHE HEM3BECTHOrO, IIPH KOTOPOM ypaB-
HeHHe obpamjaeTrcd B BePHOe PABEHCTBO.

Hanpumep, unciao 3 ABasAeTcA KOPHeM ypaBHeHuda x + 1=7 — x, tak
rak 3+1=T7-3.

Peminte ypaBHeHMe — 3TO 3HAYMUT HAMTH BCe ero KOPHU HJIMA yCTa-
HOBHTHL, UTO HX HeT.

JluHeliHOe ypaBHeHHWe — ypaBHeHue Bujaa ax=>b, rie a u b — 3a-
JaHHBIEe YHCIa, X — HEeHM3BecTHoe.

OcHOBHBIE CBOMCTBA yPABHEHHHA.

1. Jlrboit uneH ypaBHeHUs MOKHO IE€PEHECTH M3 OJHOH 4YACTH B
APYTYI0, A3MEHHWEB er0o 3HAK HA MPOTHBOMOJIOMKHBIH.

2. Obe yacTu ypaBHEHHUS MOKHO YMHOMKHTD WM PA3JEJHUTh HA OLHO
M TO Ke YHCJIO, He PABHOE HYJIIO.
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3. OxsHouaeHBI ¥ MHOTOUYJENkI

CreneHs 4HcJa @ ¢ HATYPAJbHBIM IIOKA3aTENeM 1, GOABIINM eIHHH-
UBl, — NPOU3BeJeHHE N MHOXCHTeJel, PABHEIX 4, T. e.
a®=a'a-... qa.

-
n paa

Hanpuwmep,
23=2-2-2, mP=m-m-m-m-m.

B 3amucH cTemeHH @” 4HCJI0 ¢ — OCHOBAHME CTeleHH, N — MOKa3a-
TeJIL CTelIeHH.

Hampumep, B 3amucH cTemeHH 2° yMclIo 2 — OCHOBAHHE CTelleHH,
4HCI0 3 — moKasaTeNb CTeleHH.

IlepBas cTeneHb 4YHcJIa — caMo umucio: a'=a. Hanpumep, 3'=3,
1

1)1_1
13 13"

Epanpar umMciia — cTeneHb 9TOTO 4Mesia ¢ noxasatenem 2. Hampu-
Mep, 52 — KBagpar Yucaa 5.

Ky6 umcna — creneHr aToro uucaa ¢ mokxasatenem 3. Hampuwmep,
4* — gy6 uucna 4.

OcHOBHEIE CBOMCTBA CTEICHHM.

1) IIpy yMHOMEHHH cTeneHel ¢ paBHLIMM OCHOBAHUAMHK OCHOBaHHE
oCTaeTcH IPEeMHUM, a MOKA3ATeNH CcTeleHell CKIAALIBAIOTCA:

at+agMm=q*tm,
2) Ilpu peleHHMH cTeneHell ¢ PABHBIMM OCHOBAHMAMH OCHOBAHHE
OCTaeTCs MPEeXXHUM, 4 MOKA3ATEJH CTeleHeld BLIUMTAIOTCH:
aﬂ . am = aﬂ =-m
3) IIpu BO3BeZeHUH CTEllEHU B CTEIIeHb OCHOBAHME OCTaeTCA Ipeix-
HHM, 8 IOKas3aTeJId NIepeMHOMKAKTCH:
(Goat=laas !
4) IIpu BO3BeleHHH B CTelleHb IIPOMBBEJEHHSA B OTY CTEIEHbL BO3BO-
OHATCA KaMKABIH MHOMKUTEb:
(a-b)"=a™-b".
5) IIpm Bo3BeJeHWH B cTeneHbL APOGH B 3TY CTeNeHB BO3BOAATCH

YHUCJHUTENE: H 3HAMeHAaTeNb:
n

(3) 5

CrampmapTHEIi BHA wHchaa, Goasmero 10, — 3amuck 4YMcIa B BHJE
a- 10", rge 1<a <10 u n — HaTypaJbHOE YHCJIO.

Hanpumep,
358 = 3,58 - 102; 4084,5=4,0845- 103,
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OnHOuNEeH — npoH3BeJieHUe YHCIOBHIX U OVKBEHHBIX MHOMKHTENIei.
IIpuMepsl OHOYJIEHOB:

3ab, -2ab?c?, a?, a, 0,6 xy5y?, —t?.

Hanpumep, YMCAOBEIMH MHOMHUTEJAME OZHOYJIEHA
3a%(0,4)-b-(-5)c?
asngoTesa: 3; 0,4; —5, a 6ykBeHHBIMH — a2, b, ¢*.

OgHoOUWIeH CTAHZAPTHOrO BMAA — OJHOUJEH, KOTOPLIA COJAEpPMKHUT
TOJBKO OMMH YUCJIOBOA MHOMHTENE, CTOSALIMUHA HA IEPBOM MecTe, M CTe-
IeHH C PAs3JTHYHbIMH GYKBEHHBIMHU OCHOBAHMAMH.

Yrobb1 3anMCaATHL OOHOUYJIEH B CTAHZAPTHOM BHJE, HYKHO MEPEMHO-
FKHTH BCE ero YMCJI0Bble MHOMKHTEIH W Pe3yJbTaT NOCTABHTHL Ha MepBoe
MeCTO, 3aTeM NpOU3BeNeHUS CTeNeHell ¢ OAWHAKOBBIMH OYKBeHHBLIMH
OCHOBAHMAMM 3allMCATHL B BHU/JE CTEIeHell,

Kosbdunuent ogaourena — YHCIOBOM MHOMKHTeb OXHOYIEHA, 3a-
HUCAHHOTO B CTAHZAPTHOM BHJE. 3

Hanpumep, koa)@HUIHeHT OAHOUIEHA Im:n':2 paBeH %, Koathdumu-

eHT ofiHounena —7a’b paBen —7, koaddUUMeHT ofHOuJeHA a’be pa-
sen 1, Koadduuuent ogaounena —ab? pasen —1.

Muorounen — anrebpanyeckas cCyMMAa HECKOJbKHMX OJHOUYJIEHOB.

Ipumepsl MHOTO4YIeHOB: 4abZc® — opuounen; 2ab - 3bc — ABY-
unen; 4ab + 3ac — bec — Tpexuiex.

YneHbl MHOrOYJIEHOR — OJHOUIEHBI, U3 KOTOPBIX COCTOMT MHOTIO-
yned. Hampumep, unemamu mMHorouwresa 2ab® — 3a’c + Tbe — 4be sBna-
woTes ojgHounensl 2ab?, —3a?c, The, —4bc.

IMogo6Hble 4jeHBI — OJHOUYJEHbl, KOTOPEIE MOCJIe NIPHBEJAEHHA K
CTAHJAPTHOMY BHAY OTJHYAIKTCH TOJBKO KO3hdHUIMeHTaMH, AN OFU-
HaKoBble ofHO4JIeHb. Hanpumep B MHOTOuNeHe 2ab — 3ba +c2b +c?b
nopobHbIME YieHamMu apagiorca 2ab u 3ba, c2b u c2b.

IIpuBenesMe NMOXOOHBIX YWIEHOB — VIIPOMIeHHEe MHOrOYJIeHa, IpPH
KoTopoMm ajrefpamyeckas cymMma NOAOOGHEIX OZHOYJIEHOB 3aMeHAETCH
ONHUM OJHOYIEHOM.

Hanpuwmep,

2ab - dbc + ac + 3ab + be = bab - 3be + ac.

CramgapTHBIH BHJ MHOrOYJeHAa — 34llHCE MHOIOUJIEHa, B KOTO-
poil Bce YJIeHBl 3aOMCAHBI B CTAHAAPTHOM BHAE M CPeAH HHUX HET IO-
noGHBIX.

JeiicTBHA HAX ONHOUYJIEHAMH M MHOTOYJIeHAMMH.

1) Yrobrr sanmucars anrebpan4ecKyl CyMMy HEeCKOJIBKHX MHOTO-
YJIeHOB B BHJIé MHOrOYJIeHA CTAHAAPTHOTO BHW/A, HYKHO PACKPHITH
cKk00KHM M NPHBECTH MOA00HBIE YJIEHEI.

Hanpumep,

(2a?b - 8bc) + (a®b + 5be) — (3a?b — be) =
=2a?b — 3be +a?b + 5bc — 3a?b + be = 3be.
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2) YTob6Bpl YMHOMKHUTH MHOIOYJIEH HA OJHOYJIEH, HYKHO KayKIbIi
4JIeH MHOro4WieHa YMHOXHUTh Ha 3TOT OJHOYJEH W MOJIy4eHHBIE NPOU3-
BeZIeHHS CI0XKHTh.

Hanpumep,

(2ab - 3bc)(4ac) = (2ab)(4ac) + (-3bc)(4ac) = 8a?be — 12abc?.

3) UYrobbl YMHOMKUTE MHOTOUJIEH HA MHOTOYJIEH, HYXHO YMHOMKUTEH
KaM /bl 4JeH OAHOI0 MHOrOY/JeHa Ha Kay bl 4JeH APyroro MHOIO-
YJjeHA M HONydYeHHBIe NMPOHU3BEJeHHS CIOMUTH.

Hanpumep,

(ba — 2b)(3a + 4b) =(5a)(3a) + (ba)(4b) + (—-2b)(3a) +
+(—2b)(4b) = 15a + 14ab — 8b°.

4) Yrobsl pasgesMTh MHOTOWIEH HA OJHOUJIEH, HY¥XKHO KAMIAbIH
WIeH MHOIo4YJeHa pasfieIiTh Ha 3TOT OAHOYJIEH M HNOJy4YeHHbIe pPe3ylib-
TATBL CJIOMHUTD.

Hanpuwmep,

(4a®b? — 12a2b3) : (2ab) =
= (4a3b?) :(2ab) + (-12a2b3) : (2ab) = 2a*b — 6ab?.

4. Pas;lmm*mm MHOTOYJIAEHOEB Ha MHOERHTe IH
([)Opl\ly.llbl COKPAIleHHOT0 YMHOMKeHHSA
(a+b)2=a?+2ab+b2, a®+b3=(a+b)(a®-ab+b?),
(a-b)=a?-2ab+b%, a*-b*=(a-b)a®+ab+b?),
a’-b%=(a+b)(a-b).
P&SJIO)KEHHE MHOIo4JieHa Ha MHOMHUTEJIH — I[pegcTaBlIeHHue MHOI'o-
p

4JjieHa B BHe IPOH3BeJeHHA NBYX HMJH HEeCKOJbBKHX MHOIOYJIEHOB. Ha-

npumep,
3ax + 6ay=3a(x+2y).

IIpu pasnokeHMH MHOro4JeHa Ha MHOMKHTENH HCIONB3YIOTCHA Clie-
AYIOIIHe Crocobbl.
1) Brinecenue 006mero MHOKHTeNAs 3a ckobky. Hanpumep,

3ax +6ay=3a(x+2y).

2) Cnoco6 rpynnmposxun. Hanpuwmep,
a®-2a’-2a+4=(a®-2a%)-(2a-4)=
=a%(a-2)-2(a-2)=(a-2)a%-2).

3) Ilpumenmenne ¢opMyn cokpameHHOro ymuoxkenusa. Hanpumep,
9 2 _ i 2 _ _ l l
x*-T5V [3x 2V 3x+4y 3
27x3+8y% = (3x +2y%)(9x* - 6 xy® + 4y*),
22-14z+49=(z-T)>.
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5. AuareOpanveckue npodH

AnreGpangeckas Apo6s — Apobs, YMCANTENb U 3HAMEHATENh KOTO-
poit — anrebpanueckue BbIpaXkeHHHA. ,

IIpumeprn anrebpanyeckux gpobeii: a+b , Ex—_2y

c a+1

Ilpepnonaraercs, 4yTo OyKBHI, ynoTpefiigeMble B 3alHcH ajarebpau-
qecKOi Apobu, MOTyT NPUHUMATHL TOJLKO TAKHe 3HAYEHHs, IPH KOTO-
PBIX 3HAMEHAaTeJb 3TOM APoOM He paBeH HYJIIO.

OcHoBHOE CBOMCTBO APOOH: DU YMHOMEHHH YHCIHUTEs ¥ 3HAMEeHa-
Tens ApoOM HA OJHO W TO Xe ajJredpanyecKoe BhIpAajXeHHWe MoJydaeTcs
paBHas e Apodb.

Hanpumep,

a-b_(a-bla-b)_(a-b)
a+b (a+bla-b) a®-b2

Hcnoap3ys ocHOBHOE CBOMCTBO ApofM, MOMKHO COKpamaTh ajirebpau-
YeCKYIo Apob6E Ha OGIIMII MHOMKUTENbL YMCIUTEJNHA U 3HAMEHATEeINS.
Hanpumep,
-1 (x-1)x+1) _ x+1

B-1 (x-1Xx2+x+1) 22+x+1

CiroxeHnne u BRIYHTaHMe axrefGpawmuecKMX Apobeii mpoBogATcA MO
TeM JXe NpaBHIaM, KOTOPbleé NPHMEHAIOTCA AJIfA YMCJIOBBIX Apobeii.

Ina HaxoxaeHUs anrefpamuyeckoil CyMMBl ABYX HJIH HECKOJbKHX
npobeit st Apobu TPHUBOAAT K 06IIeMy 3HAMEHATENI0 M HMCIOJb3YIOT
MPaBUJIO CJIOKEHUs Jpobeil ¢ OAMHAKOBBIMM 3HAMEHATEIAMM.

Hanpumep, obmuii suameHaTens gpobeit +b " % paBen a’b?, no-
a a
aToM
. 1 + 1 _ b a _b+a

a?b  ab® a?b?  a?b?  a?b?’
YMHOMKeHHe W [ejieHHe anrefpawueckux Apobeir mpoBogATCA IO

TeéM e npaBHJIaM, KOTODbEIE NPDHMEHAIOTCA AJA YHCJOBBIX npoﬁeﬁ. Ha-
npumep,

3b 4a 3b-4a 6
Loyt x+y (FP-yF)dax_2(x-y)
2xy " 4x 2xy(x+ y) - y ’

6. Jluneiinag pyERIMS 1 ee rpaduk

IIpavMoyronbuas cucTeMa KOOPDAHHAT HA IJIOCKOCTH — JBe B3AHMHO
MepreH UK YJIApHEIE PAMbIe ¢ BRIODAHHBIMU HANIPABJIEHUAMH U €JUHU-
ned OJIMHBI.

ITH NpAMEBIe HA3LIBAIOTCA OCAMHM KOODAHMHAT: nNpaMas, H3obparkae-
Masg FOPH30HTANBHO, — OCbI0 abcumce, a npamas, usobparkaemasa Bep-
THKANBHO, — OCHI0 OPIAWHAT.
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Hauano xkoopauHar obGosHauaercs O6yxsoit O, ocs abemmee — Ox,
ock opgunat — Oy.

KoopauaaTHan niuockoeTh — IJIOCKOCTh, HA KOTOPOU BeIGpaHa cHC-
TeMa KOODAHHAT.

Dynxuua. Ecan KakAoMy 3HAUEHHI0 X M3 HEKOTOPOTO MHOMKECTBA
YHCEeI IOCTABIEHO B COOTBETCTBHE [0 HEKOTOPOMY NpPABHMIY YHCJIO Y, TO
rOBODAT, YTO HA 3TOM MHOJKECTBE ompejejeHa QyHKIIHUA.

Ilpu aTom x HA3HLIBAIOT HE3ABHCHMOI TepeMeHHOM, a y(x) — 3aBHCH-
MOH IIepeMeHHOH, WIH QYHKIHe.

JIupeiinaa dyExknua — QyHKIUs Buga y=kx+b, rae k u b — 3a-
OaHHBIE YHCIA.

Tpadur dyErmum y(x) — MHOMKECTBO BCeX ToUeK KOODAHHATHOMN
IUIOCKOCTH ¢ KoopAuHATaMu (x; y(x)).

Hanpuwmep, rpadux ¢pyeknuu y(x)=2x +1 — MHOMKECTBO BCEX TO-
YeK TJ0CKOCTH ¢ KoopAawHATamMu (Xx; 2x + 1).

I'paduk auneiinoi dysxkuun y = kx + b — npamasa. Ilpu b =0 pyskK-
MA TPUHUMAaET BUA: Y = kx, ee rpathuk mPOXOAUT depe3 HAUANO KOOD-
AWHAT.

IIpamvasa nponopuuoHaNbHAN 3aBMCHMOCTE: ¥y = kx, e k>0,x>0,
k — Ko3(p(pHIHEeHT NpONoPIHOHAIBHOCTH.

Hanpumep, B hopMyJie § = vt NyTh § OPAMO NPOMOPIHOHAJNEH BpeMe-
HH ¢ IPU DOCTOAHHOH CKOPOCTH U.

O6paTHAA NPONOPIHOHANbHAA 3aBHCHMOCTD: Y = %, roe k>0,x>0,
k — xoahdunmedT o6paTHON NPONOPIAOHAIBHOCTH.
Hampumep, B dopmyse V =™ o6bem rasa V o6paTHO mpOmOpIHMOHA-
P

JIEH IJIOTHOCTH P NpH OCTOAHHON Macce m.

7. CHeTeMBI ZIBYX YPABHEHHI ¢ ABYMS HOH3BECTHLIMM

O6muii BHA CHCTeMBI JIMHEHHBIX YpPaBHeHHH ¢ IByMA HEH3BeCT-
HBINH:
a,x+by=c,,
{azx + by =c,,

rxe a,, by, ¢, ay, by, ¢, — 3ajaHHBIE YHCHA, X, § — HEH3BeCTHhIE
ypca.

Pemenne cucTeMbl — Iapa 4YMceJ X, Y, KOTOpPble OPH HOACTAHOB-
Ke B 9Ty CHCTeMy 00paIaloT KakJjoe ee ypaBHeHHe B BepHOe DaBeH-
CTBO.

Hanpumep, pelleHHeM CHCTEMBbI

4dx-y=2,
{5x +y="T

ABJIseTcA napa uucen x=1, y=2.
Pemurs cuCTEMY — 3TO 3HAYUT HAWTH BCe ee pelIeHHUdA WJH YCTaHO-
BHUTB, YTO UX HeT.
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IIpu pelleHHMHM CHCTEM YpaBHEHHMH HOPHUMEHAITCH CJEAYIOIIHE CIIO-
cobuI.

1) Cnocof mogCcTaHOBKH.

W3 kaxkoro-EM0y/As YPaBHEeHWs OJHO M3 HEM3BECTHBIX BRIPAKAIOT Ye-
pe3 Apyroe M mNOACTABJAKT B Apyroe ypaBHeHHe CHCTEMBI.

2) Cnoco6 aareOpam4ecKoro CJIOKeHHA.

VYpaBHABR MoAyau KooddHIIHEeHTOB NpH OJHOM H3 HEeHM3BECTHBIX,
MOYJIEHHBIM CJI0XKeHNeM HJIM BEIYMTAHUEM YPABHEHU CHCTEMBI HCKJIIO-
YaT 3TO HEM3BECTHOE.

3) TI'padmueckwuii cmocob.

B oaHO# cHCcTEME KOOPAUHAT CTPOAT rpa)MKHM YypaBHEHUN CHCTEeMBI;
[0 B3aHMHOMY PACHOJIOXKEHHWIO IPAMLIX ONpPefesisioT YUCIO pPelleHnH
CHCTEMEI; HAXOAAT KOOPAMHATEHI OOLIHX TOYeK rpaduKoB (eciu OoHH
HMeIoTCH).

8. KomOunaropuxa

IIpasuao npousBegeHusa. Ecau cylmiecTByeT n BapHaHTOB BeiGopa
MepBOro 3JAeMeHTa W JIA KaXKJ0ro U3 HUX ecTh /M BAPHAHTOB BeIDOpa
BTODOIo 3JeMEeHTa, TO BCero CYIIECTBYET 7 * /N PA3JIW4YHBEIX Iap C BEI-
6paEHBIMHM [EPBbLIM M BTOPLIM DJIEMEHTAMH.

Hanpumep, ¢ moMomblo OVKB @, b B ¢ MOMHO COCTABHTEL 3 3 =9
PASNMYHBIX ABYXOYKBEHHBIX KOJOB, B KOTOPBIX OYKBHI MOI'YT IIOBTO-
pATECA, U 3 - 2 = 6 pasauuUHEIX ABYXOYVKBEHHBLIX KOJ0B, B KOTODBIX
6yKBBI JOJMYKHBI OBITh PASIUYHBIMU.



Kparkoe coaep:ixanue
Kypca ajaredpsl
VIII kaacca

1. HlepasencTBa

HepasenerBo a > b ozmauaer, 9TO PA3HOCTh @ —b MONOXUTENbHA,
T.e.a—b>0.

HepasenctBo a < b ozmauaer, 4TO pasHOCTh @ —b oTpHIaTelNbHA,
T.e.a-b<0.

Jnsa mobeix ABYX YHcen @ U b TONBKO ONHO M3 CIEAYIOIIHUX TPeX Co-
OTHOIIEHWI ABJAeTCA BepHBEIM: a >b, a=b, a<b.

CpaBHHTH uncaa a 1 b — 3HAYKHT BHIACHHUTH, KAKOH W3 3HAKOB
>, =, < HY3KHO TOCTABUThL MEKJV 3THMH YHCIAMH, YTOOBl NOAYYHTH
BEPHOE COOTHOIIEHHE.

OcHOBHBIE CROMCTBA YHCJIOBEIX HePAREHCTE:

1. Ecima>b, 0 b <a.

2. Ecnua>bub>c,T0a>c.

3. Eciu npubaBHTE K 00eMM Y4acTAM HEPABEHCTBA MJIH BEIYECThH M3
HUX OJHO H TO XK€ 4YHCJO0, TO 3HAK HEPABEHCTBA HE H3MEHHTCA: €CJIH
a>b,Troa+c>b+cua-c>b-e¢ ana moboro uucna c.

Jl1o6oe ciraraemMoe MOYKHO IlepeHECTH U3 OJHOI YacTH HepaBeHCTBA B
ApYryio, H3MEHHB 3HAK 9TOrO CJAaraeMoro Ha IPOTHBOMOJOXXHEIMA.

4. Ecnu o0e yacTH HepaBEHCTBA YMHOXKHUTEL WJIH Pa3JleJIATL HA OJHO
¥ TO JKe MOJIOKHUTeNbHOe YHCJI0, TO 3HAK HEepaBeHCTBa He M3MEHWTCH.
Ecan obe uacTH HepaBeHCTBA YMHOMHUTbH WJIH DPA3JeJIMTh HA OIHO U TO
JKe OTPHIaTeJbHOE YKCJI0, TO 3HAK HepaBeHCTBA M3MEHHMTCH Ha IPOTH-
BONOJIOMHEIN.

Ecnu a>b, To

a_b a b
ac>be mw =>= opu ¢>0, ac<bec m = <= npu ¢ <0.
[ [ [ [

8 Asiimon, B xa. 225



5. Cnoxenue HepaBeHcTB. HepaBeHCTBA OJJMHAKOBOrO 3HAKA MOXK-
HO CKJIAJbIBATH, NPH 3TOM MNOIydYaeTCA HEPABEHCTBO TOrO K€ 3HAKA:
ectia>bue>d, Toa+e>b+d.

6. ¥YmHOkeHHe HepaBeHcTB. HepaBeHCTBa OJMHAKOBOrO 3HaKa,
V KOTODPBIX JIeBble W IpaBble YACTH IICJOMKHTENbHBEI, MOXXHO IIePEeMHO-
JKaTh, IPH 3TOM [0JYYaeTcss HEDABEHCTBO TOrO JKe 3HAKAa: eclid a > b,
c>d m a, b, ¢, d — oNOXKHUTENLHEEIE YHCIA, TO ac > bd.

7. BosBeneHnue HepaBeHCTBa B cTenmeHb. HepaBeHcTBO, ¥ KOTODOTO
JieBbI€ M NpaBhble YacTH MOJ0KHTEeIbHBI, MOYKHO BO3BOJHMTH B HATYpPaJb-
HYIO CTeleHb, MPU 3TOM MOJIy4aeTcd HepaBEeHCTBO TOrO JKe 3HAKA! eciin
a>b>0,T0a" >b" npu nwboMm HaTypaJbHOM 7.

CTporne HepaReHCTBA — HepaBeHCTBA €O 3HAKaMu > (6oabme) u
< (MeHbIIIE).

Hanpumep, 5>3, x<1.

Hecrporne HepaseHCTBA — HepDaBeHCTBA €O 3HaKaMH = (Doibine
HJIH paBHO) M < (MeHbIlle MJIH PaBHO).

Hanpuwmep, a? +b? = 2ab.

HecTtporoe HepaBeHCTBO a > b o3Havaer, uTto @ > b uam a =b.

CroiicTBa HECTPOIMX HEDaBeHCTB TaKMe JKe, KAK ¥ CBOMCTBa CTpO-
rix HepaBeHCTB. IIpu 2TOM B CBOMCTBaX CTPOrMX HEPABEHCTB IIPOTHBO-
MOJIOKHEIMH CUMTAIOTCH 3HAKH > H <, 8 B CBOMCTBAX HECTPOrHX Hepa-
BEHCTB — 3HAKHM Z M <,

HepaBeHCTBO ¢ OJHHM HEH3BeCTHBIM — OTO HEPABEHCTBO, COJEpIKa-
mee HeM3BeCTHOe YMCJ0, obosHavenHOe DYKBOIA,

IIpumepsl HepaBeHCTB ¢ OMHHMM HEeHM3BECTHBIM:

1

3x+4<bx-2; 1, _1<8=x,
3 4

Pemenne HepaBeHCTBA ¢ OQHHM HEeH3BECTHBIM — 3HAaUeHHe HEeH3Be-
CTHOTO, IPH KOTOPOM JaHHOEe HepaBeHCTBO obpallaeTcs B BepHOe HHC-
JIOBOE HEPaBEHCTBO.

Hanpumep, uncio 3 aeisieTcs pemieHUeM HepaBeHcTBa x+1>2 — x,
Tak Kak 3+ 1> 2 -3 — BepHOe HepaBEeHCTBO.

Pemuts HepaBeHCTBO — 3TO 3HAYHT HAWTH Bce €ro pelmeHHs HIIH
YCTAHOBUTH, YTO UX HET.

CucremMa HepaBeHCTB C OJHUM HeM3BECTHBIM — HTO ABa HJIM He-
CKOJIBKO HEpaBeHCTB, COZepKAaIlHX OJHO M TO e HeHM3BeCTHOe UHCJIO
H paccMaTPHBAEMBIX COBMECTHO.

IIpumepsl cHCTeM HEPABEHCTB C OJHUM HEM3BECTHLIM:

<
2(x-1)>3, x+2 < b5x,
Sadol e 13(x-1>4,
*+a>l-x x-4<7T.

Pemenue cHCTeMbl HEPABEeHCTB — TO 3HayeHHe HEM3BECTHOTO, IPH
KOTODOM BC€ HepaBeHCTBa CHCTeMBl 0o0pamjaloTcA B BepPHBIE€ YHCJIOBbIE
HepaBeHCTRA.
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Hanpuwmep, uucio 2 aBiageTca pellleHNEeM CHCTeMEI

3x-4<2x,
x+2>3,

Tak Kak 3-2-4<2-2, 2+2 >3 — BepHbIe HepaBeHCTBA.

PemnuTh cHCTEMY HEpDAaBeHCTE — 3T0O 3HAYHT HAHTH BCe ee PelleHHdA
HMJIH YCTAHOBHUTB, YTO HX HET.

Yucaopsie IPOMEXYTEH — OTPE3KH, WHTEPBAJEl U MOJYWHTEPBAJLI.

OTtpesok [a; b] — MHOXecTBO 4HCeJl X, yAOBIETBOPAIIIUX HepaBeH-
cTeam a S x < b, re a <b.

Hanpumep, orpesok [2; 5] — 3T0O MHOXKECTBO YHCeJl, VIOBJETBODS-
IHX HepaBeHCTBaM 2 < x < .

Hurtepran (a; b) — MHOMKeCTBO YMCeNn X, YAOBJIETBOPAKINUX Hepa-
BEHCTBaM a < x <b, rge a <b.

Hanpumep, uatrepsan (—2; 3) — 970 MHOMKECTBO YHCeN X, YIOBJIET-
BOPAKIINX HepaBeHCTBaM —2 < x < 3.

HuTepBasaMy HABEIBAIOT H MHOYKECTBA YHUCEJ X, YAOBJIETBOPAIINX
HepaBeHCTBAM BHJA X >4 WIH X <d.

Hoayunrepsaa [a; b) — MHOMeCTBO 4ucCeJ X, YAOBIETBOPAILHX
HEePaBeHCTBAM a < x <b; nonyunrepsat (a; b] — MHOMeCTBO yuceln x,
VAOBIETBOPAOIIHAX HepaBeHcTBaM a < x <b, rge a <b.

Hanpumep, [3; 8) — MHOKeCTBO YHCeN X, TAKHX, 9TO 3 < x<8;
(—4; 2] — MHOMXecTBO YHCeN X, TAKUX, 4TO -4 < x < 2.

Moayns uucaa a (oGosHauaercs |a|) onpegensercsa dopmynoi

a, ecin a=0,
lﬂ|= -a, ecia a<0
. x

Teomerpuueckn |a| — pacerosrue ot Toukn 0 mo Touxku, Haobpaa-
HIIei 4ucao da.

IOna moboro uMcNa a BRINOJHSAETCA HepaBeHCTBO |a|> 0, mpmuem
|a|=0 ronbko npu a=0.

Hepasencrsy | x| < a, rae a > 0, yIOBIETBOPAIOT YHCJIA X U3 OTPE3KA
[-a; a], T. e. Takue yucya X, UTO —a < X S a.

HepaserctBy | x| < a, rae a > 0, yIOBIeTBOPAIOT YACIA X U3 HHTEPBA-
aa (—a; a), T. e. TaKUe UMCIA X, UTO —@ < X < 4.

HepasenctBy | x| 2 a, rae a > 0, yI0BIeTBOPAIOT BCe UMCIa X <—a U
yycJaa x 2 a.

Hepagenctsy | x|>a, rae a >0, yIOBIeTBODAKT Bce YHCAA X < —a U
yHMcaa X >d.

2. lpubauxenssie BENHCISHHA

AoOcomoTHas NOrpemHOCTh NPHOJM:KeHHA — MOAYJIb Pa3HOCTH
MeXJy TOYHBIM 3HAYEHHEM BeJIMUHUHBI M ee NPUOIMKeHHEIM 3HaYe-
HueM. Ecin @ — npubnu:KeHHOe 3HAYEHHe, 4 X — TOYHOe, TO abcoJoT-
Had IOrPerHOCTb paBHa | x —a.

danucs x = a + h o3Eavaer, 4To abGCOMIOTHAS MOIPEIIHOCTL NPUGIIN-
JKeHUA HE IIPEBOCXOAMT h, T. €. |x—a|<h, wm a-h<x<a+h.
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IIpu aTOM rOBOPAT, 4TO X PABHO & C TOUHOCTHIO J0 . Hanmpumep, 3a-
nuck 1t = 3,14 £ 0,01 osnauaer, uro|n — 3,14| < 0,01, 1. e. yucao T pasHO
3,14 ¢ rounocrsio go 0,01.

CranpaprHBIii BHJ 4YHCJa — 3TO 3amMch ero B Buje a-10", rae
1<a <10, n — uenoe uucno. Hanpuwmep,

348 =3,48-10%, 0,027=2,7-1072.

IIpu OKPYIJIEHHH YHUCJIa ¢ HEeIOCTATKOM ¢ TOYHOCTHRIO 1o 107" coxpa-
HAXTCA n NEPBbIX 3HAKOB MOCJe 3alATOH, a [ocjeayoline oTépachl-
BawTCA.

Hanpumep, upu okpyriaeHnH gucyaa 17,2397 ¢ HegocTaTKOM A0 ThI-
CAYHBIX, T. e. 1o 10%, nonygaem 17,239, go coreix — 17,23, no mecs-
Teix — 17,2.

ITpu oxpyrienun yuciaa ¢ u3bbelTkoM ¢ TouHOCThIO Ko 10°" n-ii 3HaAK
mocJie 3anATOH YBelInYrBaeTca Ha eIMHHUILY, a Bce mocJyeayionue oropa-
CBLIBAKOTCA.

Hampuwmep, npu okpyrieHnn unciaa 2,5143 ¢ u3bbITKOM /IO ThICAY-
HBIX moayqaem 2,515, g0 cotmix — 2,52, o secarsix — 2,6.

IMorpenrHocTs OKPYrIeHus B 00ouX cayuyasx He npesocxomat 10 7.

Oxpyriaense ¢ HaHMeHBINEH NOTPeIIHOCTHIO: €CAM mnepsad oTbpa-
ceiBaemas nudpa AAHHOrO YHCJIa MeHbIIEe 5, TO OKPYIJISIT ¢ HeJo-
CTATKOM, a eclaH 3Ta IH(dpa Ooablle UIH paBHA 5, TO OKPYIJIAIOT C HU3-
6eitkom. Hanpumep, npu okpyraennu uynciaa 8,351 10 coThix nomxyuaem
8,35, a Ipyu OKPYIVIEHHH IO JecATHIX — 8,4.

3amnuch X ~ @ 03HAYAET, YTO YHCJIO 4 ABJAETCA NPUOIMKEHHBIM 3HA-

uyenueMm uuciaa x. Hanpumep, \[E;; 1,41.

OrnocuTenbHASI MOTPENIHOCTE — YACTHOE OT JeJieHHsA abcoaioTHOMH
[OTPElTHOCTH HA MOAYJIb NpudiuxkeHHoro 3uauennd. Eenu x — TouHoe
3Ha4YeHUe, @ — OPHOJHIKEeHHOe, TO OTHOCHTEJIbHAA MOrPellHOCTh PaBHAa

|x—a|
la]

OTHOCHTENBHYIO HOTPELIHOCTL ODBIYHO BBIPAMKAIOT B NMPOIEHTAX.

Hanpuwmep, eciu TOYHOE 3HAYeHKe BeIMYUHLL paBHO 1,95, a npuban-
>KeHHOe DABHO 2, TO OTHOCHUTENbHAS MOTPelIHOCTh NTPUGIMIKeHns paBHa

|2;;.}}_5_| - % —0,025, wmn 2,5%.

3. Keaaparupie KOpHH

KBajgpaTHblii KOpeHb M3 YHCJIA ¢ — TaKoe 4YHCI0, KBaJpaT KOTOPOTO
paBeH 4.

Hanpumep, 6 — KBajApaTHBIH KOpeHEL U3 yMucia 36; yucmo —6 Taxxe
KBaZipaTHEII KOpeHb M3 4ucia 36.

Hzrieuyenue KBAAPATHOrO KOPHA — JEHCTBUE HAXOMJEHHUS KBal-
paTHOro KopH#A. U3BJieds KBaJpaTHBIH KOPEHb MOYKHO TOJBKO B3 HEOT-
PHIIATeJIBHOrO YHCJIA.
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ApudmerndecKkHid KBaIpaTHBIN KopeHb M3 uMcia a (obosHauaercs
JE] — HEOTPHIATeJbHOE YHCJIO, KBAJpaT KOTOpPOro paBeH d.

Hanpumep, V16 =4, /144 =12.
BripaxxeHnne JE MMeeT CMBIC] TOJIBKO juiA a = 0, mpu atom

Ja>0, (Ja)*=a.

ToxkaecTBO — pPaBEHCTBO, CHpaBejjuBoe NpH JObIX 3HAYEHUAX
BXOASAMIUX B Hero GyKB.

Parencrtso Va? =|a| aBnsercs TOMXAECTBOM, TAK KAK BHIMOTHAETCH
npu JwboM a.

Hanpuwmep, /(25)% =|25|= 25, {(-15)* =|-15|=15.
Ecima>b>0, TO J;>J3.

Hanpuwmep, Jﬁ>afﬁ, Tak Kak 17 >13>0.
CroiicTBa KBAJIPATHBIX KOPHEH:

1) m:ﬁ-ﬁ,ecnn a=0, b>0.

Hanpumep, Y144 196 = 144 - /196 = 12- 14 = 168.

2) E:%,ecnﬂa?{), b>0.
169 _ /169 13

Hampumep, ,[— =—=—.

225 225 15

3) Botnecenue muoxcumens ui-nod 3HAKa KOPHIA:
JE:aJE, ecna a=0, 20,

4) BHeceHUue MHOMUMENAA NOO IHAK KOPHA:
aﬁ=m, ecan a=0, b=0.

Cpennee apugmeTHYecKoe IBYX 4YUCeJ @ U b — 4mcio a; L

Cpennee reomMeTpHYeCcKoe ABYX NOJOMMHTEJBHBIX 4YHCEI 4 H I —
HHCJIO JE =

Cpe,unee apupMeTHUYeCKOe ABYX MOJIOHTEJbHEIX YHCEJ He MeHbIIe
CpeHero reOMeTpH4YeCKOro 3THX YHCes:

“;bQJab. ecina>0, b>0.

m
PannonanbHOe YMCJI0 — YHCIO0 BHJa —, Mlle m — mOenoe, n — Ha-
n

TYpalbHOE YHCIIO.
PanuoHaJbHOE YMC/I0 MOMKHO IPEACTABUTH B BUAE KOHEYHOH jgecs-
THYHOM Apobu uau GeckoHEeUHONH NMepHOAMYECKON JecATAIHON JPOOH.

Hanpumep, §= 0,4; - % =-0,333...=-0,(3).

HppaumonaibHoe 4nciI0 — OeCKOHEYHAA HelepHOgUdYecKad Jecd-
THYHAA APOOE.
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Hanpumep, 0,1001000100001....

HppaunoHalbHEIMHM YHCJaMH ABJIAKOTCH TAKKE YHUCIa JE, \/5, \/3, .

PanyoHanbHEIe W HppanouoHalbHBEIE YHcJa 00pasylOT MHOMKECTBO
JeHCTBHTEeNBLHBIX YHCEN.

Ra}K,ﬂ;OB praIiHOHaJI]:HOE YHACJIO MOXHO HPHGJIH}EEHHD 3aMEeHHTb
KOHEYHOH JecATHYHOH Apobbio, T. €. PAIlMOHAJIBHBIM YHCJIOM.

Hanpumep, 9nclIO T MOKHO NPUOIMKeHHO 3aMeHHUTE YHCIOM 3,14;
V2 npubnnmenno pasen 1,41.

Ha npakTHKe NpH BEIUHCIEHAAX ¢ HPPAIMOHANLEEEIMYA UHCIAMH BEI-
MOJHAKTCA AeHCTBHS HAJ WX PANHMOHANLHLIMH IPHOIHMIKEHUIMH.

Hamnpumep, Tak Kak ﬁz 1.4, ng 1,7, To JE+ 1/5 = 3,1.

Jna mpubIHKeHHOT0 HAXOKACHUA KBaJAPATHLIX KOPHEH HCIIOJNB3Y-
T TABAUIIEI MW BHIYACIHATEILHBIE MAITHHEL.

4, KBazpaTHble ypaBHeHHH
KeanpaTHoe ypaBHenHe — ypaBHEHME BHAA
ax®+bx+ec=0,

rge a, b u ¢ — zamaHHBIE YuCcIa, NpuueM 4 # 0, x — Hewu3BecTHOE.

KoadpunueETnl KBaAPaTHOrO YPaBHEHHHA HA3hIBAIOT TaK: @ — Iep-
BRI HJIH cTapIuii koapduinuerrt, b — rropoit KoshdunmesTt, ¢ — cro-
OOMHBIH YJIeH.

IIpumeps! kBagpaTHBIX ypapHeHuit: 2x2 —x—-1=0, 3x2+7=0.

Henonnoe KBagpaTHOe YypaBHeHHMe — KBaJIDATHOE YDaBHEHHE
ax?+bx+c¢ =0,y KOTOPOro Xors 6B OAHH H3 KOahIUIHEHTOB b MK ¢
pPaBeH HYJIO.

ITpumeps! HeNMONHBIX KBaJpaTHLIX ypaBHeHMi: x2=0, 5x%+4=0,
8x2+x=0.

YpasHuenne Buaa x2=d, rae d >0, uMeeT ABa AeifiCTBHTEILHEEIX KOD-
HA x,_zzt\/g. Eciu d =0, 7o ypaBHeHHe x2=0 uMeeT OJWH KODPEHb

x =0 (nBa paBHBIX KODHH).
Ecan d <0, To ypaBHeHHe x2=d HMeeT ABa KOMILJIEKCHEIX KODHSH
x, y=*,/|d| i (i — rakoe umeno, uro i? =-1).

KpagpaTHOoe ypaBHeHMe ax2+bx+c=0, rge a, b u ¢ — geiicTBy-
TeJbHEIE YHCJA, HMeeT KOPHH X;, X, (leficTBUTeNbHbBIe HIIH KOMILIEKC-
HBIE), KOTOPEIE HaxogATcsa mo dopmyme

_—bi,sz—4ac

5% g B e——————
1,2
2a

Hanpumep:
1) ypasHenue 3x%+5x -2 =0 uMeeT 7Ba AeHCTBUTEeNLHBIX KODHA:

5t+/25+24 -5+7

1
X 5= - == ;T € X =3, X,=—2;




2) ypaBreHue x - 6x +25=0 UMeeT [Ba KOMILIEKCHEIX KODHS:

x _6+/36-100
1,2~
’ 2

IIpuBeneHHOe KBAApaTHOE ypABHeHHEe — YDABHEHHe

=3+t4i.

x2+ px+q=0.
dopmyna KopHeil NPHEENeHHOT0 KBAAPATHOr0 ypaBHEHM:

2
p, [P
LA | alympey
2 Va1

£1,25

Hanpumep, KOpHM ypaBHeHMA x°—6x — 7 =0 TakoBmI:
X,,=3£J9+7=3%x4, 1. e. x,=7, x,=-1.

Teopema Buera. Cymma xopHeil NpuUBEJIEeHHOI0 KBaJpaTHOTO ypas-
HeHMs PAaBHA BTOPOMY KO3(MDdHIHEHTY, B3ATOMY C IPOTHBOMOJIOMKHBIM
3HAKOM, & MX IIPOH3Be/eHHe PAaBHO CBODOIHOMY UJIeHY: eClH X, B X, —
KOpPHM ypaBHeHMA x°+ px+q =0, 10

X+ Xpg=—p, XX3=4¢.

Teopema, obpatnan teopeme Buera. Ecau uucna p, q, x,, x, Ta-
KOBBI, YTO X;+X,=-p, X;X,=¢, TO X; H X, — KOPDHH ypaBHeHUSH
x2+ px+q=0.

KpagpaTHerilt Tpexunen — muorounen ax? +bx +c¢, rae a 0.

Pazno:xenue KBagpaTHOTO TPeX4YleHa HA MHOMKMTENH — IpPEJCTaB-
JIeHHE ero B BHJE

ax*+bx+c=a(x - x)(x- x,),

rie x,, X, — KOPHM KBaJPaTHOro ypaBHeHu# ax’+bx +c=0.
Hanpumep, 2x?+38x - 2= 2[x—%](x+ 2).

KommrekcHoe uucIo — BbipakeHHe Bujiaa + bi, rae a m b — pgeiicr-
BUTeJIbHBIE umcaa, i2=-1; a — fgelicTBUTeNbHAA 4YACTh, b — MHHUMAas
YacTh KOMIJIEKCHOI'O 4Ucia a + bi.

PaBeHCTBO KOMIJIEKCHEIX uHced: a +bi=c+di,eciu a=c,b=d.

Apudmernueckne AeHCTBHA HAJ KOMILIEKCHEIMU UWCIIAMH BBIMNOJI-
HAIOTCHA TaK ke, KaK AeUCTBUA HAjl MHOTOYJIEHAMM, CIMTasd, 4To i% = —1.

ConpaxeHable KOMIUIEKCHBIE YMCJIa — 4YHucesaa a + bi u a — bi.

3. Kpagparnupas pyERuN

Ksappatuunasn dbysknus — dbyaknusa suaa y=ax®+bx +c, rue a,
b, ¢ — 3azaHHbIe gelicTBHUTENbHBbIE YMCJa, a # 0, X — JedcTBHTENbHAN
nepeMeHHasd.

Hynu kBagpatnyHoi QyHKUMH — 3HaYeHUs X, NPH KOTOPBIX OHA
obpaiaercss B HyJIb.

Hanpumep, dysxkuus y= x—-2x -3 umeer ayau: x,=-1, x,=3.
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I'padbuxom kBaapaTuyHOM dyHKUMM sBAserTcd Napaboina.

B uacTeoCTH, rpadukoM GyHKOUM y = x° saBIseTcs mapabosa ¢ Bep-
muHoM B Touke (0; 0); ock cumMMerpun napaboibl — O0Ch OPIHHAT.

B ofmem ciayuae BepmiuHOi napaboasl y = ax? + bx + ¢ =

=a(x - .>:0)2 + yo ABaAeTCA TOUKa (X); Yy), TAe xg= ;—b, Yo=y(xg). Ocp
a

cuMMeTpun napaboiasl — npAMas, napajiieJbHAs OCH OPAWHAT M IPO-
XomAnas gepe3 BepiinHy napaboasr (cM. puc. 44).

Iapabony y=ax®+bx+c=a(x- x,)*+ Yo MOMKHO MOJYYHUTE CHABH-
roMm napaGoJsl y =ax® BAOJb KOODAMHATHBLIX oceil.

Cxema moctpoenus: rpaduka KBaapaTHUHON (DyHKIIMH

y=ax?+bx+c:

1. IlocTpouTh BepmHHY napaGonsl (X,; Y,), BBIYHCIHB X,, Y, MO
bopmynam xo= - 2%, yo = Y(Xo)-

2. IIpoBecTy uepes BeplIMHY napabojibl NPAMYI, OADPAJJIENbHYIO
OCH OpPAMHAT, — OChb CAMMETPHH mapabGoJikl.

3. Hai#itu nynu dyHEKIIMH, eCTH OHHA €CTh, U MOCTPOUTE HA ocH abe-
IUCC COOTBETCTBYIOIME TOYKH napaboiibl.

4. ITocrpouTrs fBe Kakue-HUGYAL TOUKK Napaboibl, CHMMeTPHYHBIE
OTHOCHUTEJBEHO €e OCH, Hanpumep To4Yku c¢ abcmuccamm x=0 u
x=2x0=f£ B OpAHHATOM Y =cC.

a

5. IlocTpPOMTH OMOMHUTEILHO emme Be ToukHu napabonasl. IIposectn
yepes MOCTPOEHHBIE TOUKH nmapaboay (puc. 67).
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Haubonsmee M HaMMeHbIIee IHAYEHHN KBAAPATHIHOH (DYyHKIHH.
Dynkuna y =ax®+bx+c=a(x - x5)* + y, IPUHAMMAaeT HaUMeHBIIee
(ecnn a > 0) nnu Haubonemee (ecu a <) sHauenue, parHOe Y, = Y(x,),

npu x=x0=—2i.
a

6. Kpajaparusie HepaBeHCTBA

KBanpaTHoe HepaBeHCTBO — HePaBeHCTBO, B JIEBOH YacTH KOTOPOrO
CTOMT KBaZPATHBIH TPEeX4JieH, & B MPABOM — HYJb,
ITpuMepE! KBaApPATHBIX HEPaBEHCTB:

x2-x+2>0, 2x2-3x-4<0.

Penienne KBaApaTHOr0 HepaBeHCTBA — 3HAYEHWe HEU3BECTHOrO,
NpA KOTOPOM 3TO HepaBeHCTBO ofpalljaeTcd B BepHOe YHCIOBOe Hepa-
BEHCTBO.

Hanpumep, 3Hauenne x = 1 — pelleHne HepaBeHCTBa x° — x+2 >0,
Tak kKak 1 -1+ 2 >0 — BepHOe HepaBeHCTRO.

PemnTs HepaBeHCTBO — 3TO 3HAUUT HAWTH BCe ero permeHUA MU
YCTAHOBHTBH, ITO HX HET.

Ilnsa pellleHUs KBAJAPATHOTO HEPABEHCTBA ¢ IOMOINBIO rpaduka
KBaJpaTHYHOH (QYHKIMH HYMKHO:

1) ompegenmTe HanpasjieHHe BeTBed napaboJibl MO 3HAKY NEPBOTO
KoatduHerTa;

2) HaAHTH KODHH, €CJIHM OHH €CTb, COOTBETCTBYIOIIEr0 KBaJpaTHOTO
VPABHEHH;

3) maobpasuTh acku3 rpaduKa M ¢ ero NOMOILULI0 ONPEJeJHTh Mpo-
MeIKYTKH, re QYHKIUS NPUHAMAET IOJOKHUTeNIbHEIEe (HeoTpULATE b
Hbl€) WK OTpHIaTe/JbHble (HeNoJoXKHuTeNIbHEIE) 3HAYEHU .

Pemenune sepaBeHCTB METOAOM HHTEPBAJIOB DACCMOTPHEM HAa MpHMe-
Ppe HepaBeHCTBa

(x—x, Nx-x,0x - x3) <0,

rae x,, X,, X; — 3ajaHHble YHCIA, X, < Xy < Xy. TOYKH x;, X,, X3 pasdu-
BalOT BCI0 YHCJOBYK OCh Ha yeThIpe HHTepBana (puc. 68). Ha kamaom
HHTepBaJie COXpaHsAeT 3HAK JieBasd YacTh HEPABEHCTBA M IIPHM Iepexoje
K cOCeJiHEMY HHTEDBAJY 3HAK JIeBOH YACTH MeHSeTCA HA NPOTHBOIO-
noxubli, Tak Kak nmpu x> x3 Jiepas
YacTh HEPABEHCTBA IOJIOMKHUTENbHA, TO - Y + Y - Y
pellieHHAMH HepaBeHCTBa SABJAKTCH +

cleAyiomye 3HaYeHHA X:

xy L X3

xX<x, X,<x<xg3 (puc.68.) Puc. 68



OTBeTHI

5.2)18;4)-2.16.2) x;=0,xy=2;4) x;=-4,x,=-5.17. 2) x; =-1,5, xp = -1;
4) xl=g,x2=—%. 18.2) x,=0, x,=1; 4}x|=0,x2=—%. 19. 2) x, =4, x, = -4;

4) x|=%, xgzé. 20.2) x=1; 4)x=7%. 21. 2) x=-1; 4)x:é.22. 2) x,=0,

xp=2; 4)x;=-3, x,=2; 6) x=8. 23.2)x,=7, xy=-T; 4) x,=0, x2=é.
24. 1) x=10; 2)x= —%; 3) xopreit =Her; 4) kopHeit mer. 26. 1) -1;2) 0.
27. 1) a?; 2) 2. 28. 2) % >0,3; 4) —g >-0,7. 29, 2) b>a; 4) a < b. 31. 2) Ilpn
a=-0,8 menbille, 4eM NpPH a = —g. 34. Ilepswuiii. 36. Yrazaune. [lokasate

pasercteo a+ b —adb-abd=(a-b)?(a+ab+b%). 39.2)a<0; 4)a>0.
40. 2) -9<-3. 41. 2)a+ 3b>-2b. 42, 2)8>6. 43. 2) a-3b < 3a.
44. 2)a-5<b-5. 47.2)19>12; 4)-12>-14. 48. 2)a<-0,25; 4)a<2.

49, 2)0,9>-2; 4)5>3. 50. 2)a<-2; 4)x<—4§. 52. 2) 0,194 <0,195;

4) —g.>—g; 6) %{a—ﬁ.Z)c%(b—5,2]. 55. 1) Jla, npu b<0; 2) aa, npu b>0;

3) na, npu b=0; 4) ga, npu b<0; b) ma, nupu a>2b; 6) ga, npn a=2>~.
58. 1) Her, Bepro ToabKo npu b >0; 2) wer, BepHO ToaskO npH b >0; 3) Her,
BepHO TOAbKO NpH ab >0; 4) Bepro. 60. 2) -6<7T; 4)Ty>1. 61. 2)25<58;
4)12<4x2-1.75.2)n=3;4)n =-6;6)n=-1.76.2)n=6;4)n=-3;6)n=4.
77.2) x=-9.78. 2) h =5; 4) v <60. 79. 2) Bepuo; 4) nesepuo. 80. 2) Bepno;
4) wesepro. 84. 2) 13- x < 2; 4) 2(x—3) < 2; 6) 2x(-4) > x—(-4). 85. 2) -2; —5;
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4}-;-;0;-1;—2;—5.86. 2) y>0; 4) npu n0GoM y; 6) y# ~2.87. 2) y<2;4) y <0.
88.2) x<-3; 4) x>0; 6) x<0. 90. 2) x < 14; 4) y>9; 6) z<4. 91. 2) x> - 8;
4) z2>-15; 6) x<-2. 92. 2) x<6; 4) x>5; 6) x<-2. 93. 2) x> 3; 4) x>0;

5 1 3 5 2
6)x =2, 94. 2) x<Z; 4) x<-3; 6)x<h=, 95.2)y>5; A)y<Z; 6)y>=.
) ) 8 ) ) - )y 8 Yy 3 )y 3

96.2)y=4;4)x=0.97.2) x=-1;4) x=-4.98.2) x>2,5; 4) y > —4.99. 2)x?%;
4) x> -15—1 100. 2) b <—5-2§;4).r> —l%. 101. 2) x — nwboe uncno; 4) x — awboe

uucio; 6) x — mroboe uncno. 102. 2) Pewennii Het; 4) pewesnii Her. 103. 2) x < lé;

4) x <6.104. 2) x > 2;4) x> -20;6) x >0,5.105. 2) x <1,6; 4) x<0.106. 2) x < 7;
4) x <5, 107. 2) x <0,5; 4) x > -0,5. 108. He menee 37 naargopm. 109. He me-
Hee 43 meramei. 110. 2) 20 cm. 111. 11. 112, 14. 113. He menee 16 km/4.
114. Boapme 31 kM /4. 115. x> -0,7.116. x <2.117. Ha 63 cm. 118. 2) 10; 12.
119. 2) 1; 2. 120.2)0; 1; 2; 3; 4) -5; —4; -3; -2; -1; 0; 1; 2; 3;
4; 5. 121, 2) [-1; 3]; 4) (1; 2); 6) (—-4; -2]. 122, 2) -3<x<-1; 4) 0<x<3;
6) 2<x<2 123. 6) -1<x<2, (-1; 2); r)4<x<0, (-4; 0]. 124. [la.
125. Ta. 127. 6) -3 « x < 1; Takwx 3HAUeHWil x He cymecTByer; r) -5 < x <0;
1

TaKMX 3HAYEHMH x He cymectsyer. 128. 1) x <0,6; 2) xé—g; 3) x>-3,5;
4) x> —4,5. 129. 2) x>0; 4) x>-2, 130. 2) x<-1; 4) x <0. 131. 2) 3 < x <6;
4)0‘&:{4%. 132.2)-1,6<x<15; 4)-0,5<x<T7,5. 133. 2) x>4; 4) x> -3.
134. 2) x<-2; 4) x<4, 135.2) x<-2,56; 4)2<x<5H. 136. 2)-b<x<-1;
4)0<x€%.137. 2)-05<x<2;4)x>0.138.2)2,1<x<3,5;4) 4,5 < x<86,5.

139. 2) x>-17. 140. 2)-4<x<13; 4)-2<x<1. 141. 2)1; 2; 4)4; 5.
142. 2) Takux snaueHHi x He cymecTByeT; 4) 0 < x < 2. 143. 2) x < -2;4) x <6.

144. 2) Boabme 4 M, HO MeHbHIEe 13 M. 145. 24. 146. 36. 147. He menbine
8 1, Ho He Goasme 24 1. 148. Puca Goxpme 20 xr, Ho He Gonbure 40 xr;
sumensa Goapme 80 kr, Ho He Goabpme 160 xr. 150. 2) x1‘2=i1,5; 4) x,=0,

xy=-6.151. 2) x=2; 4) x =%. 152. 2) x, = 0,25, xy = ~1,25; 4) x, =1, xp = %
153. 2) x; ,=2,1; 4) x;=-5, x,=11; 6) x;=0, x,=15. 155. 2) 2<x<2.
156. 2) |x|<0,3. 157. 2) -2,2 < x <-1,8; 4)4%(;:(1%. 158. 2) -3 < x <0;
4)1< x<1,5. 159, 2)x<0,9.x}3.1;4]x<2%,x>3%.160. 2)x<—1,x>-§;
4) x<0, x>1,6. 161. 2) -1; 0; 4) 0; 1. 162. 2) -1 <x<1%; 4) x<0, x> 3;
6) x<-2, x>5.163. 2)%€x<1%;4)—3%€x€—3. 164. 2) x <2. 165. 2) Io-

nomurensuo; 4) orpunarenasso. 166. 2) a > 0; 4) a <0. 170. 2) x,=0, xy =lé;

4) x,=-4, x%,=0,5. 171.2) x=0,5; 4) x;=3, x,=-2. 172, 2)2+b-a>0;
4)a -3 - b<0.178. 2) y — mwoboe uncio; 4) x>7.179.2) x<2.180.6)-3 < x <3,
[x|<3r0<x<d,|x-2|<2;e)6<x<-2,|x+4|<2.181.6)|x|>2;1) |[x-3|>1;
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e)|x+4|>1 182.2) x,=3,4, xp=-1,4; 4) x,=1, x2-—-%. 183. 2) x < -2,4,

x244:4)x<-2,x21;6) x<-0,3, x 20,7. 186. 2), 4) Takux 3HaueHHH He Cy-
mwecreyer. 187. 2) x=4g; 4) pemiennii Her. 188. 34. 189. 47. 190. 7 geraneii.

191. 24 mecra. 193. Bonsiie a kM/4, HO He Gonbme 2a km/4. 194, He meHee
150, 196.1) x=1,5; 2) x=6,5 3)x=0,5; 4)x=1; 5) x=-5; 6) x=-8.

199. 2) L 4y L . 200. 2) 0,004; 4) L. 201. 2) 0,08; 4) 0,08. 202. 3°.
18" 225 350
1

203. T 204. Bepro. 205.2,3 < x<2,5. 206. 7,42 < x <7,44. 208. 2) 141 <m < 143;

4) 805 <p <905; 6) m-n<y<m-+n. 209.2) 2,6 u 2,8; 4) 6,1 u -5,7.
210. 2) Her; 4) xa. 211. 2) Ha; 4) mer. 212. 2) 5,5; 4) 3,9; 6) 0,575.
217. Her. 222. 2) 0,7; 4) 3,7. 223. 2) 0,07; 4) 1,67; 6) 5,07. 224. 2) 0,385;
4) 7,643. 225. 1) B nepsom. 226. 50 km/u. 228. 2) 0,41; =3,7%; 4) 0,108;
10,8% . 229. 2) =2%. 230. 2) Bropoe. 231. =1%; 0,1%; 0,01%. 232. [Tepssiii.
233. 2) 0,000398. 234. Bropoe. 235. =0,22% . 236. Ileproe. 239. 2) 6; 0 —
BepHbIe UUOPE, 7 — coMHHATeNAbHaa uudpa; 4), 6), 8) — Bce nHppr BepHbIE.
240. 2) x=2,7+0,1; 4) x = 4,3204+0,0001; 6) x=350+1; 8) x=2,4 - 10% + 102,
241. 2) 11,3; 4,5; 4) 65,70; 12,76; 6) 9,4; 1,8. 242, 2) 6,9; 3,7; 4) 15,1; 2,5.
243. 2) 4,5; 2,7; 4)8,2-10% 8,9 -10"1. 244. 2) 10,8 - 10%; 4,0 - 10%;
4) 5,34 - 10%; 2,86 - 10%; 6) 177; 65. 245. 2) 0,68; 0,00065; 4) 2,8 - 10%;
1,6 - 10% 6) 1,886 - 10°%; 1,756 - 10°. 255. 2) 14,004; 4) 2,615. 256. 153,68 r.
257. =4,72 3. 258. 1414,08 mm2. 259. 2) -1,22. 261. 2) 6-10 8; 4) 3-10 8.
262. 2)4,3024-10%; 4) 3,6021-10%; 6) 6,8345-107%; 8) 1,2345678-107.
263. 2) -4,53-107"; 4) -4,50102-10%; 6) -3,54001-10"; 8) -1,2345678-10",
265. 2) 0,23; 4) 0,0023. 266. 2) 0,702; 4) 0,049, 267. 2) -1,4444-108;
4) -2,8831-1073. 268. 2) 40 238; 4) 554 764 530. 269. 2) 1,828624 - 10'7;
4) 29,2521. 270. 2) 3 - 10'%; 4) =1,98 - 102. 271. 1) 0,0014 r; 2) 1,4513 r;
3) 0,5077 r; 4) 0,0710 r. 272. 1) 463,7; 2) -69,2. 273. 2) 547,56;
4) 25 281; 6) 1,9881 - 107%. 274, 2) 4,7619 - 10°%; 4) -7,1428 - 107%;
6) -1,2815 - 107!; 8) 12,345679. 275. 2) 9261; 4) 702,75; 6) 3,0389 - 10°7;
8) 5,6689342. 276. 2) 0,3075; 4) 25,575447; 6) 1,2458472. 277. 3 667 225 m>.
278. 2) 7,8633047 - 10723, 279. 1) 437,67; 2) 52,13. 280. -1,37; -30,11;
1,77; 12,33. 281. 2) =206; 4) =-9,625. 282. 2) 0,3997638; 4) 0,2408157.
283. =38,6 cm; =70 cm?. 284. =5,2 m. 285, 2) 25575; 4) 453. 286. 2) 0,98.
287. 2) 3,08; 4) 15,7; 6) 2,25. 288. 2) 45,4; 4) 3711,8. 289. =29 x.
290. =0,4 mm. 291, =14 A, 292. =1,60 Om. 293. =1,6 A. 294. 2) 55 528 000;
4) -2,1111-10%2_ 295. 2) 3,8261-101%; 4) 1,2678-107%. 296. 2) 4765;
4) 53,24427. 297. 2) -3,9. 298. 2) 64,102052. 299. =3,5-107°0m. 300. =67 .
301. =1,5-10% [I:xx. 302. 1,88-10%; 2,04-10%; 1,32-10%; 4,60-103.
303. 2) —-0,5843. 304. 4,2; 2,7; 2,4; 2,2, 305. 3593,1 xkkax. 306. 2) 10 am;
4)gMM. 307. 9; 8; 10; 0,4; 0,3; 0,5; 1,2; 70; 80. 308. 2) Bepnuo; 4) pepHO.

309. 2) 9; 4) 0,25. 310. 2) 2; 4) 0,4; 6) 0,125. 311. 2) 9; 4) 5; 6) 8. 312. 2) 10;
0; 20. 313.2)a<0; 4)a>-3. 314.2) x=100. 315. 2)./0,04 <./0,00.

317. 2) 0,008; 4) 0,(27); 6) —3,(142857). 318. 2) g; 4) % 319. 2) 1,03 < 1,0(3);

236



4) 3,7(2) > 3,72. 322, 2) 3,606; 4) 2,074; 6) 0,224, 323. 3 m 46 cm. 324. 4) 28;
6) 12,4. 325. 2) 47,5; 4) 177,5. 326. 1) 2,66; 2) 1,44; 3) 3,27; 4) 3,13.
327. 2) Bepro; 4) BepHo. 328. 2) 2; 4) 2. 329, 2) 16; 4) 121; 6) 125. 330. 2) x5;
4) |b3]. 331. 2) 0; 4) 6. 332. 2) 2,7 > V/7; 4) /18,49 =4,3. 334, 2) 12 < /160 < 13;

4)2< /8,7 <3.335.2) V5-2;4)4-15.336.2) ~a—3;4) 3b-a.338.1) x>2;
2) x <2. 339.1)0,41; 2) 0,24. 340. 2) 1,3; 4) 72. 341. 2) 40; 4) 18. 342. 2) 78; 4) 42.

343. 2) 30; 4) 22; 6) é 344. 2) 80; 4) 25. 345. 2) 392; 4) 108. 346. 2) T; 4) 30.

347. 2) xv2: 4) a® 3. 348. 2) 5a/3; 4) 5a+/2a. 349. 2) 3J2; 4) 1-25; 6) 8V3.
350. 2) V27; 4) V3. 351. 2) V2a? ; 4) V3x. 352. 2) 24/40 = 4./10; 4) 2J45 < 44/20.
353. 2) 4xyx. 354. 2) 1. 355. 2) 85; 4) 5J2. 356. 2) 0,6abyab.

357. 2) (Vb -4)(Vb + 4); 4)[{-%)[4&%], 358. 2) Jb-4; 4)0,9-b.
359. 1) 34,2; 2) 88; 3) 64,8; 4) 75,3; 5) 39.5; 6) 14.5. 362. 2)1%; 412%.

363. 2) 0 4)~19. 364. 2) 4; 4) 12. 365. 2)714; 4) 33. 366. 2) YO, 4) 3-V2,
45 15 4 3 -

6) V5 -+2; 8)9+445. 367. 2) 0,36; 4) 2,52. 368. B 6 pas. 369. 2) 11;2;
4) —i_o. 370. 2) a) —1; 6) 1. 371. 4) 1; 6) _1i. 373. 2) Jx+ 3,[y. 374. 1) 1,19;
2) 0,61; 3) 6,43; 4) 9,63; 5) 0,78; 6) 1,31. 377. 2) 0,1; 4) 3%. 378. 2) /0,3;
4) 5. 379. 2) 540; 4) 195. 380. 2) 28; 4) 20, 381. 2) 3; 4) %; 382. 2) 27;

4) 216; 6) 49. 383. 2) 1,5; 4) -4+ 0,1J6; 6) -2J2 ~10/3. 384. 2) x(x-+/3);
1. g3 385.2) x=16; 4) x=4. 386.2)x>3; 4)x>2,5.

Yo 2%

387. 2) a) T—2a: 6) 3; 8) 2a—7. 388. 39. 389, 2) 2

at+b

392.2)‘m:‘f§; 4}15";1‘5. 394. 2) 1,46; 4) 3,7. 395. 2) 0,174;

. 4)-2Jb.391.2) - 2.
a

4) 0,105. 396. 2) 8,4; 4) 12,7; 6)51,2. 399. 2)a)2-5x; 6) x; B)5x-2.
400. Ja+b<Ja+b. 403.2)-x2+9=0; 4)x2=0. 404.2) x2-4x-9=0;
4)5x2+1=0. 405.1)-3; 3; 2)-3; 2; 3)-2; 1; 4)0; 1; 5)1; 2; 3;
6) -1; 3. 408. 2) xu:i%; 4) x, ,=+1,5; 6) x, ,=£/13. 409. 2) x; , = +1L;

4) x=0; 6) neficreuTenbEmx kopueii mer. 410. 2) x,=0, x,=-2; 4) x;=0,
x3=0,6; 6) x=-8. 411. 2) x; , =£5,57; 4) x; , =+2598; 6) x; ,=%0,14.

412. 2) x1‘2=i%.4l4. 1)b=4,x=-2;2)b=6,x=3;3)b=16, x=4; 4)b=§1.
x= -%. 415. 1) x,= -1, x,=-8; 2) x; =1, x, = 2. 417. 2) x=0; 4) x, , = *3;
6) x| 4= +33; 8) xy 9 =120.418. 2) x, =0, xy = -5; 4) x; =0, xy =0,04; 6) xop-
meit mer. 419. 2) x; ,= ili; 4) x,_z=i\z’g; 6) x, 5= il%. 420. 2) x; ,=%2;
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4) x1.2=ilé.421. 2) 1,=0, xp=4;4) x,=0, £y = —2,5. 422. 2) x, =0, x, :z%.
423.2) x, 5 =48; 4) x, 5 =+2.424. 0 u 2. 425. 2. 426. 50,5 u. 427. 1) x = -3;

2) x=0. 428. 2) m =9; 4)m =64; 6) m =6. 429. 2) x,=2, x,=-6; 4) x,=8,
xy3=2 6) x, ,=—-4+23. 430. 2) x1=.§1, x2=-%. 431. 1) x,=1, x,=4;

2) x,=5,x5=-2.432. 1) x;=1, x5 = -2,5; 2) 2, =2, xp = —g. 433. 2) 0,4; 4) 85.

434. 2) x;=1, x5=0,5; 4) x;=3, 12=0,5; 6) x;=2, xgzg. 435. 2) x,=4,

x,=-0,5; 4) x;= 1, xazé; 6)_4"272‘/6; 8) x,=1, x2=—§. 436. 2)x=i;

4) x = —é. 437. 1), 2), 3), 4) neiicTBUTEeNBHLIX KOpHel HeT. 438, 2) IlBa; 4) 5HM
ogHoro. 439. 2) IleiicTBHTEeNBHBIX KopHeR Her; 4) x=2,5; 6) x;=4, x;= -1

440. 2) x,=1, x,=0,2; 4) x,=7, xp=-8; 6) x1_2=¥. 441. 2) x, =T,
xg=-11; 4) x,=0,6, xy=-3. 442. 2)u>1%. 443.2) g=1. 444. 2) x,=0,5,

x9=-1,5; 4)x;=5H, x3= 445. 2) x;=-3,1, x3=-1,7; 4) x;=-57,

1
=
x3=111. 446. x=-mt{m?—c. 2)x;=—-4, xy=-6; 4)x,=49, x,=1
447. 1) x; = -3,13, x, =-1,25; 2) x; = 4,51, x, = 8,57; 3) x; =-22,08, x, = 3,08;
4) x;=-2,04, xy = 25,04, 450. 2) x,=7, xy=-1; 4) x;=4, x,=-10; 6) x;=2,
x;=-1. 455. 2) x> -5x+6=0; 4) x2-3x-18=0. 456. 2) x,=3, xy=4;
4) x;=-1, x9=-T; 6) x;=3, x3=-5. 457. 2) (x—1)(x+5); 4)(x+7)(x—6);

6)(2x+1)(4x+3); 8)(x+2)(1-4x). 458.2)x+6; 4) 1; 6) x+3

x+ 7 3x+1

459. 2) x; , =5 £2;4) x; , =2(J/7+6). 460. 2) x(x+ T)(x—3); 4) x(x—11)x

x(x+2). 461. 2) X=2. 4) 9=% 462, 2) - X .4y X1 483 2
x+8 x-5 (x+ 3)° x(x+10)

-px-g=0. 464. ¢ =8, x;=-2, x3=-4, 465. p=-4, x1=1, xy=3 nuan p=4,

x,=-1, x,=-3. 466. 1) -2; 2)171; 3) -312; 4)5826. 467. 1) x, ~ 2,414,
15 9 45 27

xy =0,414; 2) x; = -0,732, x5 = 2,732; 3) 2, = 6,3, x5 =4,5;4) x; =18, x5 =5T;

5) 1, ~1,42; x5 ~10,58. 468. 2) x; p=+1, xg 4 =42 4) ¥, , =1, x5 4= +T.

469.2) x, ,=+1; 4)x, p=+5. 470.2) x,=T, x,= 3%; 4) x, =40, xy = —20;

6) x;=6, x2=—%. 471. 2) x; o =*10; 4) xopHeii Het; 6) x = —3. 472. 2) Her.

473. 2) x=0. 474.1) x;=2, x;=0, x3=3, x,=-1; 2) x;=-4, x9=-6.
475. 1) x4 3 =11,24; 2) x5 =10,924; 3) xy,2=+1,28; 4) x; ,=+1,8.
476. 2) 14 u 15. 477. 2) 19 u 21. 478, 10 cm, 40 cm. 479. 140 M, 175 m.
480. 100 xm/u, 80 xm/u. 481. 10 xm/u. 482. 10 gueit, 15 nueit. 483. Cropona
KBajgpaTa paBHa 15 cm. 484. 9 cm, 40 cm. 485. 18 gm/g9, 15 rKm/4.
486. 30 gueii, 20 gEeii. 487. 18 xm/qa. 488. 60 km/u. 489. 10 gueit, 15 gHei.
490. 8% . 491. 4 xr, 6 xr. 492. 2) (4; 1); 4) (0,5; 3). 493. 2) (T; -5), (—4; 6);
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4) (-1; -1), (7; 23). 494. 2) (4; -3), (17; 10); 4) (4; 1), (-1; —4). 495. 2) (1; 7),
(7; 1), 4) (-2; —5), (—5; —2). 496. 2) (4; —1); 4) (3; 1). 497. 2) (2; 5), (5; 2),
(-2; —5), (=5; =2); 4) (1; 5), (5; 1), (=1; =5), (=5; —1). 498. 5 1 13. 499. 4 u 36.
500. 2) (7; —1), (~1; 7). 501. 2) (4; 1), (—1; —4); 4) (25 4), (4; 2); 6) (2; 2).
502. 2) (1; 4), (-4; -1); 4) (1; 5), (5; 1), (=1; =5), (=5; =1). 503. 2) (9; 4).
504. 300 m, 200 m. 505. 64. 506. 1) (2; 3), (3; 2); 2)(3;5), (5; 3).

507. 20 km/u, 12 km/u. 509. 2) l+ %s; 4) -.2” 3i. 510. —0,5+ Vi =—%+2i,

3-2i =327 J4i=Jo-%8i, Jo - 4; Yo7 - ﬁ;.an 2 x=T,y=4;4) x=1,
y=6. 512. 2)5-4i; 4) 0; 6) —i. 513. 2)1 Eu, 4) 6i; 6)4 514_ 2) 15+ 10i;

4) 11+ 13i. 515. 2) 2— 3i; 4) —7+ 5i; s) 5 . 516. 2) 5 Li.gy 1,8,

13 13
517. 2) -2-2i; 4)2+ 3i; 6)12+4i. 518. 2)0.8+4,4l; 4) 0,7-0,4i; 6)E

519. 1) 1-i: 2)-1,6+1,8i; 3)2.5-15i: 4)-2—-i. 520.1)(a+2bi)(a-2bi);
2) (3a+5bi)(3a-5bi); 3)(2v2a+4bi)(2v/2a-4bi); 4) (9a+/5bi)(9a—5bi).
521. 1) 5+12i; 2) 2-11i; 3)i; 4) 1; 5) 24i; 6) ~14. 522. 2) 2, o= +i/3;

4) zl_z:t%i. 523. 2) 2, ,=2%i; d) 2, ,=-2%8i; 6) 2z, ,=4%5i.

524. 2) 2, ,=-0,5%i; 4) zl‘z=li%i; 6) z; ,=3+2i. 525. 2) z2-4z+

+13=0; 4)22+142+65=0. 526.2)23+z+;—3=0 4) 22 -243z+5=0.

527. 2) (2-1-3i)(z-1+3i);4) (5z2+5-i)(bz+5+1i).528. 2) z; , =+3,
23 4=%i;4) 21'2=i\[§‘ 23_4=i\/gl'. 529, 2) x|_2=i5\/§; 4) x;=0, x5="7,5.

530. 2) xl=13’ x2=_4; 4) x1=3’6, x2:—7- 531. 2) x1,2=11617;

4) x, = #.532. 2) [sa; 4) ogun. 538, 2) (x—8)(x—2); 4) (x-2)(2x + 1).
S5r+1
1.

934. 2) x(x+2); 4) 535. 2) x) , =43, x5 4 =142; 4) xl’2=tJ§,

1 5_ 2 2 5
X3 4=t—.536. 2) x =tJ§;4 =1.537.1u 2 5638. = m Zmmm -Zu-=.
N 1.2 )y ek 2% 3
539. 12 m, 7 m. 540. 15 cm, 45 cm. 541, 20 km/u. 542. 15 km/q9. 543. 3 quHA,
5 axeil. 544. 2) 2, , =31i;4) 2; o =-2+10,5i. 545. 2) (1; 3), (9; %), 4) (-3; 4),
(—4; =3); 6) (5; 4); 8) (2; —1), (1; —2). 546. 2) x;=0, x5 =-2. 547. 2) x=0,5;
4) x1=T, x9=-13. 548. 2) x, =0, x9=-5; 4) x) 5 =34. 549. 2) =9, x5 =-12;
4) x;= 3, x5 = -6. 550. 2) Hu oanoro; 4) gpa. 551. 2) x = -4; 4) x = 3. 552. 2) x—4.
853. 2) x;=3, xy=1,4. 554. 3a 36 ameit. 555. 1 v 40 mun u 1 v 20 MHE HIH
2y 1 1440 mun. 556. 12 u, 6 u. 557. 50 km/u. 558. 44 xm/u. 559. 21 pap
wnm 5 papos. 560. 10 p. u 15 p. 561. 2) z, ,=1%21; 4) zm:‘liT‘E".

562. 2) (2; 3); (-2; -3), (3; 2), (-3; -2); 4)(2;4), (4; 2). 563.6 = 8.
564. 60 km/w, 40 KM/1. 565. 2) x° -5x+6=0; 4) x> -4x-5=0. 566. x, =0,6.
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567. 2) 91; 4) 7399. 568. a=%, x2=$. 569. q=1. 570. p=2 uan p=-2.

571. 2) x; =9, x, =—4. 572, 8 wronabHUKOB. 573. 22 waxmaTucra. 574. 12 Ko-
manj. 575. 6 cnoprecmeroB. 576.7 wemosex. 577. 2) 10; 4) 2,75. 579. 2) x; =
x5 =1; 4) HeT TaKHX AeHCTBHTENLHLIX 3HAYEHUH X, IPH KOTODEIX 3HAYEHHe JaH-

HO#f pyEKuME paBHO —5. 580. 2) x| = 1%. xp=-1;4) x;=0,x5= g 581. 2) -1; 0;

4) -0,2; 1. 582, 2) Hyaeii nHer; 4) x1=%, x2=%; 6) syneii Her; 8) x=1.
583.2) p=3, g=-4; 4)p=-2, g=-15. 584.x, ,=%2. 585.1)(0; 1),

(-0,5; 0).2)(17 15) (3; 0); 3)[5‘2r 3] (V2; 0); 4)[1 ‘{_+1) (-V3;0).

587. B u C. 590. 2) (v/5; 5), (—V5; 5); 4) (0; 0), (2; 4); 6) (15 1). 591. 2) [la.
592. 2) la; 4) mer. 594. 1) x<-3, x>3; 2)-5<x<5hH; 3)x<-4, x>4;

4) -6 < x <6. 598.2)a=4l; 4)a=—%. 599. 2) 8<x<3; 4)-4<x<4.
600.2) -3<x<3; 4)-5<x<5 601. 2)(-3; -4,5), (2;-2). 602.a=2.

603. k =-13; na, Touka (0,6; —1,8). 604. 2) [la; 4) ner. 605. 1) Bospacraiouias;
2) ybuniaomas; 3) Boapacraoman; 4) He SBRJIAeTcs HM Bo3pacTaiomieif, HU yObI-

atomeii. 606. 3 m/c2. 609. 2) (3; ~16); 4) (3: 20). 610. 2) (0; —5); 4)( 116)

611. 2) x=-2; 4)x=2; 6) x=%. 612. 2) Her; 4) mer. 613. 2) (1; 0),
(0,5; 0), (0; -1); 4) (0; 0), (%, 0). 614, y=x?-2x+3. 616. 2) k=-10.

618. 1) y- 2(x-3)%; 2)y=2x2+4; 3) y=2(x+2)%-1; 4) y=2(x-1,5)% + 3,5.
620.y=-2x21+%r12 621.2 [ 3, 11),4 (5 21) 622. 2) (1; 0), (-5; 0
v=-3 3 ) il ) T 4 ) (15 0), (-5; 0),
(0; 10); 4) (0; 14). 626. 7,5+ 7,5. 627. 5 u 5. 628. Cropora, mapaiienbHas cTe-
He, pasHa 6 m; apyrme cropons no 3 m. 629. Her, 630. 2) IIpu x = 1 HanMeHb-
mee 3HayeHue y = —5H; 4) npu x = 1 Haumensee sHavenue y=-2. 631. 1) a >0,

b>0,c>0;2)a<0,b<0, ¢ <0. 633, 1) Yepea 5 ¢ HanboJrImanA BLEICOTA paBHA
130 m; 2)(5+ @)c. 634. 2) x,=2, x9=0,5; 4) HM NpPH KAKHUX JeHCTBHTENb-
HeIx x. 635. 2) (1; 1), (2; 4); 4) (-5; 18). 636. 2) x < -6, x >6. 637. 2) (5; 0),

(-2; 0), (0; 10); 4) (1; 0), ( L o], (0; ~11). 638. 2) (~1; 4); 41(—%; 1];
6) (—E —Bi ) 640. 2) HanGonrpmee 3HaYenve pasHo 4; 4) HauMeHblIee 3HAYe-

HUE DPABHO 3%. 641. 150 m u 150 m. 642. 200 M n 400 m. 643. 2) p=1,

q=0. 644. 2) p=-4, ¢g=3. 645. 1) x;=1, x;=-5; 2) x,=0, x9=1, x3=2.
646.1)a=1, b=-2, ¢=0; 2)a=1, b=-2, ¢=4; 3)a=-2, b=8, ¢c=-6.
647. k=6, ky=2. 650. 2) 3x2-x-1>0; 4)2x%2 + x-5<0. 652. 2) 3<x<11;
4) x<-T, x>-1. 653.2)x<-3, x>3; 4)x<0, x>2. 654.2) -2<x<];

4) x<-3, x>1; 6) x<-1, x>é. 655. 2)x=61; 4) x<-4, x>2.658. 7, 8, 9.
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659. I[lonoxuTe bHBE 3IHAYEHUA HA NPOMeXKYTKax x<-3, x>2; oTpHIA-
TelkHEIE — HA HHTepBaje -3<x<2. 660. 2)x<-1, x=24; 4)-1<x<4.

661. 2) x < —%, x>2; 4) x<-0,25, x>1. 662, 2) x=7; 4) pemeHni HeT;
6) x — noboe geiicrBuTensHoe unciao. 663. 2) Pemennit ver; 4) pemennit HeT;
6) x — nwboe peiicreuTenbHOe uucao. 664. 2) x < -7, x> ﬁ; 4) x < -2,
x>0; 6)x<-5, x>3; 8)-2<x<-1. 667. 2)x<—g, x>%; 4) 1< x<4;
6) x — mwboe meficTBHTENbHOE uMcio0; B) x = -3. 668. 2) x — moboe geficTBH-
TeJbHOe YHCJ0; 4) x # %: 6) -% < x 0. 669. 2) Pemennii mer; 4) -0,5<x < 3;

6) x — nwboe geficTBuTensHOe 4ncao. 670. 2) x=1; 4) x — moboe geficTen-
TenpHOe uHceno. B72. 6<r<2.673. r<-3,r=1. 675. 2) -5<x<8; 4) x< -5,

x>3%. 676. 2) x <0, x>9; 4) -3<x<0; 6) x<-1, x> 3. 677. 2) f%<x<0,

x>%; 4)-2<x<2, x>5. 678.2)-T<x<T; 4) -4d<x<4, x>4; 6) x=-2,
2<x<5. 679. 2) -3<x<4; 4) -35<x<T; 6)-2<x<-1 x>3.
680. 2) x<0,5, x>1; 4) x<—%, 0<x<%, x>%; 6) 4<x<-2, x>3.
681.2)-3<x<-1; 4<x<H; 4)x<-2, 2<x<6; 6)x<-3, -1<x<2,
x=z4. 682.2)—Jﬁ<x<—3,0<x<ﬁg; 3)-8<x<-1; 4)x<-5,x>2;
5}—1<x€—%;6)x<—4,—4<x<g.x>4.685.-%<b<0.686.2ﬁ€b<131.

687. 2)x<3, x>4; 4) x<3, x>4; 6) x<-6, r>6; 8) —%axaf_.

688.2) -L<xr<l 4)x<0, x>L; 6)Lcrcd; 8)2<x<l 689.2) x<?,

2 2 3 2 2 5
x>1; 4) x#-5; 6) x # —g. 690. 2) Pemennit Het; 4) pemennii z@et; 6) pere-
mit mer. 691. 2) x<—4, -1<x<1; 4) x<-%, 4<x<T; 6) x<—%, l<x<2.
692. 2) -1< x<5;4) —5€x€2;6}x€—§.x>§.693. 2) x — nwboe JeHcTBH-
TensHoe umcno; 4) pemenwnii Her; 6) % <x<1; 8) x — nwboe meilicTBHTENLHOE

gucao. 694. 2) x < ~21-, x23; 4)x= %; 6) pemennii Her. 695. 2) x < -J3,

<x<2;

—§<x<ﬁ; 4) x<-4, -1<x<1, x>1. 696, 2) -1<x<-

=

3
4
2

w

t <x<l)

4) —%-cxé—%, 1< x<2.697. He menspwe 12 km/u. 699. 1) x < -

*>3; 2)-3<x<-2, -l<xr<l; 8)-y2Z<rx<-1, l<x<2; 4)x<-2,
- 3<x<J§, x>2.700.0; 1; 2; 3 nau -1; 0; 1; 2. 701. 2)%; 4)—%;

6) 3,485; 8) 4,5. 702. 2) x,=3, x,=—4; 4) x,=0, x2=—1%; 6) x1_2=i%;
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8) x=—%. 706. 2) y> -2; 4) x> —4; 6) x < 11%. 707. 2) ~5; —4; —3; —2; —1; 0
4) 4. 708. 2) (2; 1); 4) (-13,5; -27.5); 6) (6; 6); 8) (1; 2). 709. 2)§¢x%10;
4) x>7,2. T10. 2) -15; —14; ...; -1; 0. 71L. 2) x,=8,1, x,=-2,1; 4) x,; =4,
x,=-3; 6)1,=0, x2=g. 712. 2) x<-3,4, x>T.4; 4) x€—2%, 31

6) x<-L, x>29 713.2)0,004; 4) L . 715.~0,1%. 716.2)11; 1) 52,
157 15 1375 3" 99

6) 25. 717. 2) 3,1</10; 4) /7,3 >2,7. 718. 2) a=-11; 4) a = 4?. 719. 2) —44.

720. 2) (V15 - b)(J15 + b); 4)[3‘/_ ][._+.r] 721. 2) 1. 4) 21: 6) 200.
Ja1 J41 5

722. 25 cM®.  723. B 1,6 paaa. 724. 2) -3xy? J5xy. 725.2) —4,2\/5.
726.2) 8. 727. 2) 152 —/5; 4) 2xx. 728. 2) 3-a?; 4) —ab. 729. 2)x=5§;

4) x=-1; 6) x=3i. 730. 2) x; ,=%11; 4) x,=0, x,=-5; 6) x,=0,

Xp=12. 731.2) 4;=0, y;=9; 4) x;=0, x,=9; 6) x; p=+1,5. 732. 12_5m,

2% cm. 733. 8com; 32 cm. T34, 2) x,=-4, x,=0,5; 4) x,=0,5, xp=-2;

6) x,,zzﬁfz-@, 735. 2) x,=10, x,=-2; 4) x, ,=+242; 6) x, ,=6+/29.
736. 2) x; = %,xz =11;4) %) 5=15.737.6) x,=8,xy=-3; 8) x,=7,x,=-1L
738. p=5, q=-150. 739. 2) x?-bx+c=0. 740. 2) x, ,= 13, 134=+%
4) x, , =43, x3 4=1V2. T41.2)x) ,=22, x5 (=2iV3; 4)x ,=2i3,
X3 4= %iV2. 742, 2) x=-—%; 4) xl=%, xy=—4; 6) x:-;-. 743. 2) x=-2;
4) x; ,=1%i. 744. 2) (x-9)(x+4); 4) (x+1)(2x-5); 6) 2(x+ 3)(1-2x);
8) %(1—5)(x+ 10). 745. 2) a_}g; 4) 2(“0‘_32}; 6) 2:; 746. 1) (a-b)(a+ b)x
x(a?+b%2-1); 2) (m+n)mn-1); 3) m?(m-1)(m?2+1); 4) x(x-1)}(x%2+1);

5) (4x—y)4x+3y); 6) (a-1)a+1)a-2a+2); T) (b-2)b+2)(b-3)x
x(b+3); 8)3(x+m)(x-3m). T47. 340 xr, 40 xr, 20 xr. 748. 96 M.

749. 16 upecc-gopm. 750. 18 T ¢ ra, 20 T ¢ ra. 751. .142 752. 30 nueit, 20 anei.

753. 154, 12 4. 754. 27 km/q. 755. 2) (1; 0); 4)[4 %) 756. 2) (2; 0),

(0; =5). 757. 2) x=0, = 323-, x= 758. 2) (-4; -4), (-2;0), (-6;0),

|-

(0; 12); 4) [% —%], (0; 0), (1;0); 6) (-=3;-1), (-2; 0), (-4;0), (0; 8);
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8) (—2; —%), (-1 0), (-1,5; 0), (0; 3). 768. 2) —15 < x < —4; 4) x <12; x>13.

764. 2) 0<x<+5; 4) x<—3, x>+/3. 765. 2) 9<x<6; 4 2<x<0,1;
6) x < %, x22.766. 2) x=-12;4) x — m0boe geificTBUTENbHOE YKCI0; 6) peme-
auil Her. 767. 2) x — nwboe peificTeHTenrHOE umcio; 4) ¥ — moboe neficTBu-
TenpEOE umeno; 6) x — aoboe gelicTBuTenbHoe ymeno. 768, 2) -0,7<x< %;
4)-2<x<1. 769.2)x<-2, x=1; 4) xé-%, 0<x<2. 770.2)-0,5<x<2;

4) 83 < x<0,x>1.771. Ot neca go goma. 772. Ha nepBom pyasuke. 773. Jlecs-

TEENaccHHK. 777. 2) Menbme 400 kM. 778. He Gomee 400 Hx. 781. 2) Pe-

menuil Her; 4) 1< x <4; 6) x>4-1-1§. 782. Bonpme 2 cM, HO MeHbme 3 CM.

783. He mennme 4 m/4, HO MeHbme D m/4. 784, Mexny 18 m 19 uacamu.
785. 2) x < % x>3. 786.2) -4,6abJab. T87.2)42; 4) 3. 788. 2)2J/a-1;

4)-3.780.2) _2=C . 4)% 791. k> 792, k=3, ky=-1.793. 2) x,= 1,2,
a(b+rc) b 16

xp=-2;4) x=3;6) x=2.794. 2) y+4. 795, 6 xm, 796. 15 xm/u. 797. 120 xm.

798. 3 KM/4, 20 KM/9. 799. 12 p., 2 p. 800. 12 sarosos, 190 r. 801. 5 aucTos.

802. 30 r, 24 r. 803. 16 miu 48 obesssn. 804. 2) 22 <x<T; 4) x< —1525,

x > —1. 805. Bricora 6oasmie 3,1 cM, cpeansas nuaus Gonsme 6,2 cm. 806. Bons-
me 8 c. 807. Boreme 5cm. 808. 2) x<-7, -l<x<2; 4) -1<x< _%,

x:-%. 809. p=5, g=-14. 810.2)p=14, g=49. 811.y=-2x%+11x-5.

812. y:—’;xz. 813.2)a=-1, b=-1, c=2. 815. Ykasauus. 1) Obosmauas
r

% = A3, b_ B3, £ = 3 u yanTeiBan paseHcrBo ABC = 1, 3anucaTh aanHoe Hepa-
c a

sencrso B Bune A3 + B3 + C3 > 3 ABC, koropoe npeobpazosats ¥ BuAy (A + B+ C)x

x (A2 + B%+ €2 - AB- AC - BC)>0. Hepasencrso A%+ B2+ C2 > AB+ AC+ BC

nonydaercs ciaoxenmem Hepapemct A2 +B2>24B, A?+C%22AC,

B? +C2 2 BC; 2) cioxurh HepaBeHCTBA AN CPELHErO apudMETHYECKOTO H CPef-

HEr0 re0MEeTPHUYECKOro: be + % =2e, %‘3 + ab =2a, ab + be > 2b; 3) BEIYECTH U3
a & c a

JIeBOM 44CTH HEeDABEHCTRA NPARYIO M HYHCIHTENDb MOJYYeHHOH ApofH s3amicaTh B
Buge (a+ b a-b)2 +(b+c)b-c) +(a+c)a-c)?; 4) cMm. ykasague & 815(3).

B17.1) xy g =32; 2) x; 5=%1, x5 4 =33; 8) x;=-1, x,=2; 4) x; 5= -12‘[5;

5) x;=0, x5 3=12; 6) x, ,=%4, x3,=16. 819. r ,=%1. 820. x*-

~343x+81=0. 821. 1) 1; 2) -5-L; 3) 339,5; 4) 378_L. 822. r,=2, r,=-8.
8 16 16
824. -3. 825. -8. 826. a=-3, b=6, ¢ = 0. 827. Uepes 0,6 c. 828. 1) (a—/3)x
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x (a+V3)a2+1); 2)(a-1)a+1)a-2)a+2). 829.1)2+3b, o) a+3b,
a+b 2a+3b

g)402-6ab+9b%  ,, 4a%+6ab+0b® o505y \/e. 147w 831. 56 c.
a-b a+b

832, 14 mun, 18 mur 40 c. 833. 6 c. 834. 1 u. 835. 5 4, 7,5 w. 836. 1) 84,7;

2) 13,4; 3) 43,8; 4) 80,2. 837. 1) 959,72; 2) 22,02; 3) 6,13; 4) 4,4. 838. 1) 43,37;

2) 71,79. 839. 1) 4,9; 2) 2,9; 3) 59,9; 4) 63,3. 840. 1) 2,1; 2) 5,1; 3) 1,9;

4) 3,56. 841.1) -32,5; 2)165,7; 3)90,4; 4) 29,8. 842.1)1,1; 2)0,8.

843.1) x=-61, x,=123; 2)x; =-143, xy =-38; 3)x;=6,3, x,=3,4;

4) x,=-8,T;2,=7,2.844. 1) x; 5 =%2,3, x5 , =+3,1;2) x; ,=*1,5, x5 ,=+2,4.

845. Jlokasats, ato 1+ 3+5+...+(2n+1)=(n+1)%.847. n = 2. 848. 100 =80+ 20,
100 =40+ 60. 849. Ykasaune. Bossecru ofe yacTH paBeHCTBAa B KBajApAT.

850. x,=2, x5 = —g. 851. §-_4—J§ 852. 40 aug n 60 aunu. 853. 60 unu 40 nuc-

Toseit. 855. 18. 858. 9. 859. 24 865. 10 989. 874. 3. 877. x, =y, =0, x5 = Yy = 2.
879. 3926 341. 885.1) —°_; 2) 0; 3) 2; 4) 1, 886.1) x,=2, x,=-1-5;
n

1 x8

1+J_

2) x,=0, x3=1, x9=————; 3) x;=-4, x,=0, x3=2, x,=6; 4) x — awboe

yucao Takoe, uro 2 < |x|<3; 5) x,=-4, :c2=—ité£, :c;;:ﬁz—_-—g. x=1

6) x1=—6, 12=—3—V'§‘13=—3+ \Jg,x4=0; 7) X, = 3—2\[5’ x2=1:x3=3—+2£;

8)x.=:1;—‘/5. x2=—l“’-2‘/-§. 887.1) (2 8), (-2; -8); 2)(3; 4), (4; 3);

3) (2; 3), (3: 2); 4) (45 —3), (-4; 2), (3; —3), (3; 2); 5) (1; 2), (2; 1); 6) (0; 0),

5 13 5. 13
6; 3), (3; 6), (—2; 1), (1; -2); T) (-3; -5), (3; 5), | -=; — =
(6:3), (3:6), (-2: 1), (1; -2); ) ( )()(3 ][33)

8) (-4; -5), (4; 5), (—-3v3; -V3),(343; V3). 888. 1) (1; 2), (2; 1); 2) (4; 3),

(3; 4); 3) (0; 2), (0; —2), (1; -3), (~1; 3); 4) (2; 1), (-1; 2); 5) (2; é) [% 2 };

8) (0; 0), (VT3 V7),(—JT; =7),(V19; - 19),(~19; V19), (2; 3), (-2; -3); (3; 2),
(-3; =2); ) (2; 1), (-1; -2); 8) (-4 -2), (4; 2). 889.1) =6, =2;2) r=0.
894.a>0,b>0,a=b. 895. -05<r<0. 896.r>1. 898.a=-2. 900.r<0,
4€r€4,5.'.l}2.r(—%, r>3+2J2. 904.1) ¢>0; 2)c<0.908.—g<a<-2l,

—i<a<0, a>1  909. a<-4, —4§<a<0. 910. 1) (x+2)(x-3)(x-5);

2) (x+2)x+1)(x-10x-38); 3)(x-1)x+2Nx%+x+5); 4)(x+2)x+4)x
x(x2+5x+8). OIL (2B —x2+1)(x2+x+1). 912. 1)(x-1)(x2+1); 2)X+2,
X

+1

2
3) x+1; 4)x +1; 5) x+3: 6) x+2' 914. 1]x<-£, —l{x<£. x>i;
x-2 2x+1 x—2 2 2 3

2)-L<x(é. L<x<l; 4)x<-3, 1<x<3; 6)0<x<3; 8)x<g-.
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Orsernl & 3agauuam «IIposeps cebal»

Tmasal. 2.1)x<24; 2)x>-15; 3)x<b. 3. l)4%<x<64l; 2) x> 3;

3) x<-5.
Taasa II. 1.0,(4). 2. 4,4301-10'; 4,83-10°1; -2,5-10"1, 3. 1) ~2664,89;
2) =2,50; 3) =3,00.

Taasa III. 1.7 >v48; 23 <342, 2.68; 6; 5; g 17; 27. 3. -242;

7-2y10; 1. 4. 2aJ2a. 5. x—/3; —1 5‘/_2J_
5
Taara IV. 1.1)x=0; 2) x,=-1,x,=2; 8)x, ,=+1; 4) x =0, xz-l%

= 8) meT kopHeii.

LN ™

5) x,_z=;; 6) x,=17, xp=-1; T) x;=-2, xp=
2. 1) (x-2)(x+3); 2) (x+1)(2x-3). 3. 9 km/u; 12 km/x. 4. (8,5; 0,5).

I'masa V. 1. Pue. 69. 2. x;=0, x,=2. 3. y>0 npn -1<x<1; y<0 upn
x<-1; x>1. 4. Pyaxuua soapacraer npu x > 0; dyaxuna yobiBaer npu x < 0.
5. (3; 0); puc. 70.

T'napa VI. 1. 1) -1 < x <4; 2) x — nwoboe geiicTeuTeNbLHOE UHE0; 3) HET pe-
menni; 4) x=-10. 2. x =1, -2< x<0.

|

o ,

14
- 4

o] 1 3 5 x

—4 o 1 3 x

Puc. 69 Puc. 70

YKasaHHA K DelIeHHI0 3a/ay /Ui BHeKJACCHO# padoTsi

856. Boconsaopareea paserncTsom 111 = 337, orkyna 333 =9-37,555 = 15-37.
857. Uncao 11! oxamuusaerca uudpoit 1. Yucno 12'? oxanuusaerca nud-
poit 6, Tak kax umncao 124 okanunsaercs uudpoii 6 (IpoBepuTh YMHOMEHHEM),
12'2=(12%)3; a npoussesenne umces, okanumpaomuxca uudpoit 6, Taxxe
oxanumnsaetca nudpoit 6. Yucao 13" oxanunpaerca undpoii 3, Tak Kak uncIO
13! oxkamummaerca mudpoit 1 (TPOREPHTH YMHOMKEHHEM), [IOSTOMY GHCIIO
1312=(131)% rakxe oxkamumBaerca uuPpoit 1, a yncao 13'3 =1312-13 — mud-
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poii 3. JlaHHOe YyKucI0 OKAHUYUBAETCA HyJeM, Tak Kak 1+ 6+ 3 =10. 858. [larnoe
YHCI0 OKaHYHBaeTcA nudpoii 4, Tak kax 19821982 = (19824)495-19822 u B orom
NpOU3BeNeHUH NepBoe YHCNo OKaHuMBaeTcd nudpoit 6 (cM. ykasanue K 3ajgaue
857), a Bropoe — uudpoit 4. 859. [IporasefeHNe NBYX HATYPaJNbHEIX YHCE]
OKAHYMBAETCA HYJEM TOJBKO B ABYX cayvasx: 1) xorja xord Obl ONHO U3 3THX
quces OKAHYMBaeTCA HyJem; 2) 0JHO M3 3THX YHCE] OKaH4YHBaeTca Ludpoi 5,
a Ipyroe — 4YeTHOe YHCJI0. BEACHUTE, CKOJBKUMY HYJIAMKE OKaHYMBAETCHA IIPO-
nasegenne uucesa ot 1 go 10, sarem or 11 go 20 u r. A., oGpaTue ocoGoe BHHMA-
HHe Ha npouseegedue ot 41 go 50 1 ot 91 go 100. 860. MasecTHO, YTO IpPH Jele-
HUH creneHH yueaa 10 c¢ awbbIM HaTypaiabHBEIM NoxasarejeM Ha 9 ocraTok
paseH 1. Ilosromy mpu gerenun umcaa 1029 + 1017 ma 9 ocrarox pasenm 2.
861. IIpu pemenns TAaKWX 3afay NOJe3HO HCIOJL3OBATE ¢JeAYIOlIee CEROMCTEO
JeJIHMOCTH YHCeN: eclli HATYPaJbHBIE YHCHa 1 B m AeJATCA Ha HATypajlbHOE
umeno k, To yneaan +m un —m (Opu n > m) rakuce gensarca Ha yneno k. Ipons-
pegenue (n —1)n(n+1)=n® —n, rae HaTypasbHOE YHCHO N = 2, TPEX MOCHIE0BA-
TeJBHBIX HATYDPAJBHBIX YHCe)I JeJuTcd Ha 6, Tak Kak oJJHO U3 BHX JeNuTcA Ha 3
M XOT# OBl OJHO H3 HMX ABJAETCA YeTHHIM. BbluTeM M3 AaHHOTO yHcja n® +11
H uHcnao n®—n (¢ Nenbld YHMYTOMEeHMHA R3) W TpHGABHM 5TO Ke UYHCIO
n?+1ln—-(n? -n)+(n?®-n)=12n+(n3 -n). Tak kax 12n geanrca Ha 6 un® —n
penuTcs Ha 6, TO MX cymMMma, T.e. JAaHHOE UYHCIO0, TAKXKe AeaHTcH Ha 6.
862. Cm. ykasaHme K sagave 861. 863. Ha paznorenus JaHHOTO YUCJIa HA MHO-
skurenn n® —n =(n-1)n(n+1)(n? + 1) creayer, uTo BT0 UHCIO AeAUTCA HA 6
(cM. ykasanue K sagade 861). Eciau mu ogHO M3 4yncea n —1, n, n + 1 He geanTcsa
HA B, Ton =5m + 2w n =5m + 3, roe m — nexoe yucyo. Ilokasars, yTo B 06oux
3THX CIYYaAX YHCIO n? + 1 genurca ga 5. 864. [Tokasars, uto n° —5n3 + 4n =
=(n=-2)n-1n(n+1)n+2). 865. 3anuineM HCKOMOe NATH3IHAYHOE YHCJIO X B
BHJE CYMMBI paspAAHBIX cxaraembix x = 10000a+ 10006+ 100¢ +10d +¢, rae
a, b, ¢, t — nudpel, npuuem a#0. [lo yeaoRHKI 3agayl BTOpOE YHCIIO
¥ =9x=10000¢ + 1000d + 100¢ + 10b + a. 3aMeTHM, YTO eclH & > 1, To yneso 9x
mecrtusHauHoe. CienoparelibHO, a =1, mosTomy { =9 H paBeHCTBO y=9x Ta-
woso: 90000+ 90006+ 900¢ +90d + 81 =90 000 + 1000d + 100c + 10b+ 1, oTKY-
na 8996+ 80c+ 8 =91d. M3 aroro papeHcTBa cleayeT, uTo b =0, Tak Kak OpH
b =1 nesaa yacTh paBeHcTBa Goablie 899, a Mpapad YacTh MeHBIE HJIH DABHA
91-9=819. M3 papedcTBa 80c+8=91d crxenyer, uto d#0 m d jgennrca
Ha 8, T.e. d=8, u moatomy c¢=9. 866. Ecnu meppoe TpexzHaUHOE UHCIO
x=100a+10b+¢, rOe a, b, ¢ — ODHPPEI B a#0, TO BTOpPOE YHCJIO
y=100c+10b+a u c¢#0. Passoers x-y=99(a-c¢). [peanonoxum, uTo
99(a-c¢)=n?,rne n — HarypaibHoe uncao. Torga n genurcd Ha 3, T. e.n = 3k,
u noaromy 11{a-c)= k2. Uz storo paBeHCTBA NOJIMKHO CIAel0BATL, YTO R HeNHuT-
cd Ha 11, HO Torga pasHOCTbL @~ ¢ JOJPKHA JeJUThcA Ha 11, a aTOro He Moer
6BITh, TaK KAk a W ¢ — uuppel. B867. BocmonesosaThesd paReHCTEBOM
30x+65y=6(3x+8y)+17(x+ y). 868. IlokasaTb, YTO CyMMa KBaJDPaTOR ABYX
HEeYETHBIX YHCeN ABJAeTCA YeTHHIM YHCJIOM, He AeNAlluMcs Ha 4, W UTO Taxoe
4YHUCaA0 He MOoMeT GbITh KBAfipaTOM HATYpadbHOTO uHciaa. 869. Cymmy S KBagpa-
TOB [ATH MOCIEJOBATENBHBIX HATYPANLHBIX UHCeJ MOMHO 3al0HCATE TaK:
S=(n-22+(n-1)2+n2+(n+1)2+(n+2)2=5(n?+2), rme HATYpATbHOE YHC-
10 n > 3. Ecau npeanonoute, uto 5(n + 2) = k%, rie kK — HATYpaJBHOE YHCIO,
TO YMCHO K AOJKHO JeNHTHCA HA § M [03TOMY 4HCIO n2 + 2 Takmke JOIIKHO Je-
nuThed Ha 5. ONHAKO IMOKAMKeM, 4TO YHCiI0 n2 + 2 He JeJHTCA HA 5 HA IIPH KaKOM
HATYypanbHOM n. IIpHu neseHnH HATYDANBHOTO YHCJIA 72 HA YHCJIO 5 OCTATOK F MO-
et ObITHL paBeH ogHOMY H3 umcen 0, 1, 2, 3,4, T. e.n=5k+ r,THe kK — HeoTpH-
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narensHoe nenoe umcno. Torma n? + 2 =5(5k% + 2kr)+ r? + 2. [lna Toro utobsl
3TO YMCJO0 JelniIock HA O, HYKHO, ITOOBI YHCIO r2+2 aenmnock Ha 5. OgHako
npu r, pasaoM 0, 1, 2, 3, 4, aHauenns r2 + 2 paBAL COOTBETCTREeHHO 2, 3, 6, 11,
18. 870. [larHoe aucno a = n2 + 5n + 16 Mosxno s3anucats Tak: a = (n-4)? + 13n.
Ecau aro uncno genurcsa Ha 169 = 1313, ro wneno (n —4)? u wncno n —4 nensr-
cA Ha 13, T. e. n =4+ 13k, rae k — HeoTpuuaTensHoe nexoe uncio. Ho Torza
a=169k%+13(4+13k)=169(k?%+ k)+ 13-4, a 210 yncao He menmrca HA 169.
871. Hy:xHo forasaaTh, 9TO €cJiH XOTA ObI OZHO M3 HATYDPAJLHBIX YHCEN N, M He
penures Ha 3, To u wneno n? + m? we menmres Ha 3. [IyCTh YHCIO N He JAeJNTCH
Ha 3, T.e.unun=3k+1,nnun =3k+ 2, rae k — HeoTpunaTensHoe MEJNOE YHUC-
no. Torga mmu n? = 3(3k% +2k)+ 1, wam n? = 3(3k% +4k+ 1)+ 1. B oboux cay-
uagX NpH AeJeHHH uncaa n® Ha 3 ocraTok pasen 1. [Mosromy mpH JeleHUH YHC-
na n?+m? ma 3 ocrarok paBen 1, eciu YHMCIO M AeNMTCH HA 3, MM OCTATOK
paBseH 2, ecH YMCIO M He AeJuTCH Ha 3, T. e. umeso n? + m? me genures na 3.
872. Ilokasats, 4TO ecnu n = Tm + r, TAe m — HeOTPHIaTe/bHOE LleJloe YHcio,
a r — OCTATOK OT jejeHus uuesaa n Ha 7, Ton® -3 =Tk+ r3—3, roe k — uenoe
HeOTpHIaTenbHoe 4uciao. OcTanock IPOBEPHTH, YTO NPH KaXOOM 3HAUYEHHH I,
pasaom 0, 1, 2, 3, 4, 5, 6, unecno r3—8 He genmres ga 7. 873. Tak kax
P — TIpOCTOE YHCJIO, TO OHO HedeTHoe: p=2k+ 1, rge k — HaTypaJbHOE YHCHO,
k> 2. Ioaromy gmeno p —1=4k(k+1) genurca ua 8. Tak Kak 4mcno p He je-
nurea Ha 3, o p=3m + 1 uwan p=3m + 2, rie m — HarypaibHoe Yucno. B nep-
BOM ciiyuae uncao p? —1= 3(3m? + 2m) menrutes Ha 3, BO BTOPOM CIyYae YHCJIO
p2-1=3(9m2+4m +1) rtakmxe genutca Ha 3. 874.Ilpu n =3 anmavenue
n? +8 = 17 — mpoctoe uncno. Beau n > 3, n — npocroe uucio, To Tucao n? + 8
He ABNAETCA MPOCTHIM, Tak Kak n? +8 =(n2 - 1)+ 9 geantcsa Ha 3 (cM. ykasaHue
K sazaue 873). 875. Tak se Kak u B sagave 873, N0Ka3aTh, YTO IPH JeJeHHH P2
Ha 4 n Ha 3 ocrarok pasen 1. [IycTe r — ocrarok oT fejJeHHA YHcIa p"! Ha 12,
T. €. p2 =12n+ r, rae n — HATYPAIBHOE YMCIO, 4 ' — [eqoe uyueno, 0 < r €11,
Tar kar 12 genurces Ha 4 1 Ha 3, To npH Aesmenun uncaa 12n + r Ha 4 noayyaer-
¢S TAKOIT ¥Ke OCTATOK, KAKON M [IPH JeJeHUH Yucia r Ha 4. AHAIOrH4YHO NPH jAe-
nennn upncaa 12n + r Ha 3 nosy4yaercsa TaKoi e OCTATOK, KAKOH H IPH AeJleHHH
yucna r Ha 3. Mrak, npm geneHun uncna r Ha 4 U Ha 3 ocTaTroK paBeH 1.
Ilporepkoii mokaszaTe, uTo cpefu umcen r, paeHeix 0,1, 2, ..., 11, roasko
r=1 ypgopiaersopsfer aToMy yciaoBui. 876. Bocnosb3oBaTkcs paBeHCTBOM
nt+4=(n?2+2)2-4n?=(n?+2+2n)(n?+2-2n). 877. Bauucats ypaBHeHue
B Buie (x-1)(y—1)=1. 878. 1)—3) HabaBuThcid OT HPPAIHOHAJbHOCTEH B

1 _Ja-vb 1 _Ja+dp

Jardo a-b Ja s a-b

rae a>0, b>0, a#b. 4) Bocnons3oBaTrbca paBeHCTBOM .

(a+n)(a+n+1)—

3HAMEHATeNAX ¢ HOMOLIBI (opMysa

1 -;. 5) Belpaykenus JieBOil M NpPABOil YyacTeil pABEHCTEBA MpecTa-
a+n a+n+1
BUTh B BH/Ie MHOTOWIEHOB CTAHJAPTHOTO BUAA M CPABHATE ux. 879. Bocnonwso-
BATbCH paBeHCTBOM 3azauu 878 (5). 881. IIpeoGpasoBaTh HCXOZHOE PABEHCTBO
K BUAY (a+ b)(b+ ¢)c+ a)=0. 882. TlokazaTs, 4T0 JAHHOE BhIPAMKEHHE DPAB-
HO (a-b)(b—c)c—a). 883. IlpeobpasoBaTh MCXOAHOe PaBEHCTBO K BHAY
abla—b)+ c(a?—b2) = abe(a? — b2)+ abc? (a—b). Jlenennem obenx uacreil 5To-
ro paBeHcTBa Ha (a-b) monyuaercsa paseHcTBO ab+ be+ ca=abe(a+ b+ c),
OTKYAa AeneHueM Ha abc nojydaeTcsds DaBeHCTBO, KOTOpPOe HYMKHO JIOKA3ATb.
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884. TToneano BBecTn ofoznauenue S, = x" + y", rge n — HATYpaNbHOE YHEIO.
Ilo ycnosuwo S;=x+y=a, xy=>b. Ioaromy S;=x%+y?=(x+y)®-2xy=
= a® - 2b. TlokasaTs, uto npu n > 3 cupaseaausa Gopmyna S, =aS, _;-bS, _,.
ITo aroil Qopmyie noodepesHo BuIpasuTs Sy, S,, S5, Sg 4Yepea a u b.
885. 1) Cuauana cHO¥KHUTL TPETHIO M YeTBepTy JApobOH NaHHOTO BEIPAYKEHHS,
K pe3yJjibTary npudaBHTE BTOPYI0 ApPoDb ¥ K nocjiejHeMy peayJsbraTy npubaBHThL

nepsyo Apobs. 2) IIpaeectn apobu k o6memy 3HAMEHATENI0 H YOPOCTHTL YHC-
JHTETk MOAyYeHHOH apobu. 3) Ilokasats, uto mpm 1 € x < 2 cnpaBejINBE! paBeH-

erBa Jx+2w'rx71 = J(l+ Jx-1)2 =1+ Jx—l, Jx72Jx71 :‘.((17\1'3:71)2 =
=[1-vJx—-1|=1-yJx—1. 4) Cuauana noxasars, 4TO NPW AAHHEIX YCIOBHAX MOJ-
KOpDeHHBIE BEIDpaAXKeHHA JAaHHOTO BRIDAMKEHHA MOJOXKHTENBHEI H €I'0 3HaMeHAaTelb
He paBeH HYJIK, 3aTeM HCKJIKYHTE HPPAIlHOHAJILHOCTE B 3HAMEHATEJIe YMHOMKE-
HHEM YHCAHWTeIH H 3HAMEHATEeNd Ha (,}m +x+Jm- x). Ilpn nanpHeHIIHX mpe-

00pasoBanHsIX BOCTIOTB3OBATECH paBeHcTBOM +(n?-1)2 =1-n2 npu O<n <1.
886. 1)—4) Hcoonbays onpeaeneHHe MOAYJIA YHCAA, PACCMOTPETH DA3IHIHBIE
caydYad 3HA4YeHHA MOJAYJA BLIDAMKEHHSA, COJep:allero HemsBecTHoe. 5) s
KPaTKOCTH 3amucH yaoOHO BBecTH o0O3Ha4YeHHe, Hampumep, x2+ 3x=t.
6) Yno6uo BBeCcTH 0603HAYeHHe, HANPHMep, X2 +6x+ 5 = {. 7) BeecTn oGosHaue-

HHE X+ 1 =t, Torga x2+ ~—1£ =t?-2. 8) [lanHoe ypaBHEHMe MOMKHO 3AMHCATH

x x
rak: x(x+ 1) (x-1)(x+2)+1=0, nan, nmepemuoxkana x Ha (x+1) m (x—1) Ha
(x+2), rar: (x2+ x)(x2+ x~2)+ 1=0, nosromy ynob6uo BBecTu obozHagzeHuHe
x2+ x=t. 887. 1) CknageiBag ypasHeHUs CMCTE€MBI, nojayuyaem (x+ y)"’ = 25,
OTKYyJa X+ y = +5; nanee npuMeHHTH cr1ocob mojcTaHOBKH. 2) BelunTas U3 BTO-
pOro YpaBHEHHS NEpBOe, nojydaeMm x+ Yy = 7; Aajee NIPUMEHHTH crocod mopcra-
HOBKH. 3) CKIaAbIBasA ypaBHEHHsI CHCTEMBI, MOJayvaem ( x + y)2 +(x+y)-30=0,
orkyza x4+ y=5 mam x+ y=-6; pganee npuMMeHUT: cnocob HDoJCTAHOBKH.
4) CxnafwBas ypaBHeHHA CHCTeMBI, moJy4yaeM x2 + x—12 =0, oTkyaa x = 3 win
x =—4. I[logcraBaaa aTH 3HAYeHUA X B ojHO (Mi0foe) U3 ypaBHeHHIH CHCTEMEI,
HAXOAHM COOTBETCTBYWOI[He 3HaveHus y. 5) BoluuTas U3 BTOPOro ypaBHEHHS
TepBOe, BO3BEeJeHHOEe B KBAJAPAT, MoJaydaeM xy= 2; fajlee NOPHMEHHTE cnocod
noacranoBxku. 6) Obo3Hauas x+ y=u, Xy =0v U HCIOJb3YH PABEHCTBO 3aJa9H
884 (2), moayuaeMm cHcremy
ul —4u?v+ 202 -17u? =0,
{u =2u,

KOTOPY MO HO PeliuTh cnocoboM nojcTaHoOBKH. 7) BeluMTas U3 nepBoro ypas-
HeHus Bropoe, noaydaem (y—2x)? =1, orkysa y=2x+ 1 nam y = 2x—1. 8) IIpm-
DaBIAA K MEepBOMY YPaBHEHHIO, YMHOMXKEHHOMY Ha 5, BTOpoe, YMHOXXeHHOoe Ha T,
noayuaem ypasaerue 12y% - 19xy+ 5x2=0, pelas KOTOpOoe KAK KBAJPATHOE 0T-
HOCHTEJBHO Y, HAXOAHM I = %x HIH Y = g . 888. 1) Pazgennr BTOpOE YpaBHeHHEe

Ha TIepBoe, MONYYHM ypaBHerue 2y° —5xy+ 2x2 =0, pemas KoTopoe KaK KBaj-

DATHOE OTHOCHTEIBHO Y, HAXOAUM y=2X UIHN j = %x 2) Pazgenne BTOpOE ypaB-

HeHue Ha mepBoe, moayuyum 12y% —25xy+ 12x% =0, orkyna y = %x WA Y= gx.
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3) Mz sroporo ypaBHeHus noayuaem y? = 5x% + 4. [lojcrasnas aro sHauenne y2
B IepBOE YDABHEHHE CHCTEMBI, moayuaeM x° —5x2y—16x =0, orkyaa wim x =0,
wiu x2 —5xy =16. [pu x =0 no Gopmyxe y? =5x% + 4 naxoanm y = +1. Bo 8TO-
POoM cay4ae moJy4daeTrcAa cHCTeMa
x2 - 5xy=16,
|'5.1:z —y=—4.
Pasgenns mepeoe ypaBHeHHe Ha BTOpOe, HOJydaeM 4y2 +5xy—21x2=0, otkyna

Yy=-3x uau y= 74—'* 4) OGosHauafg x+ y=U, Xy=0v ¥ HMCHOJb3YA DABEHCTBO
x% + y2 =u? - 2v, monyuaem cucremy

u(u?-2v)=5,
v (u? —20)=20.

Paznenus nepsoe ypaBHeHHe Ha BTODOE, HAXOAHMM U = %vz. IlogcraBasasa 3To

3HAaYeHMe 4 B OJHO W3 YpDABHeHHH CHCTEMBI, MOJIY4aeM VpaBHEHHE
v% - 3203 - 320 =0, kBaApaTHOE OTHOCHTENBHO D°, OTKYAA U = -2 1 Torma u =1,
wnn v =235 u Toraa u = Y25. Bosspamanch K HEMIBECTHBIM X H Y, MOJydaeM
ZIBe CHCTEMEI

{x+y:1, x+y=9%25,
xy=-2, xy=235.
Ilepras u3 HEX WMeeT ABA AeHCTBHTEeNBHBIX pemeHus (2; —1) u (-1; 2), a BTO-

pas He HMeeT NeHCTBUTeJNbHEIX pemeHHil. 5) ODosHauads X+ y=u, XYy=0v U
HCOONB3YS paBeHCTBO 3agauu 884 (1), momyuaem cucremy

u= éy,
2
8(u? - 3uv)=65.

ITloacrapnaa 3sHa4YeHHWe U W3 MEPBOro YpaBHEHHS BO BTOpOE, MOJYYaeM ypaBHe-
aie 1250% —60v? —65 = 0, KOTOpOe ¢ MOMONIBIO PA3JIOKEHHA ero JeBOil YacTH Ha
MHOJKHTeNIH MOMHO 3anucath Tak: (v—1)(1250% + 650+ 65)=0, orkyna v =1,
rax kax ypasHenme 12502 + 650+ 65 =0 He mMMeeT JeficTBHTENbHBIX KODHeil.
6) Cragana paccMoTperh cay4dad y= tx. IIpn y# + x, pasfeJiAB NepBoe ypaBHe-
HHE HA X— Y, & BTOPOE — HA X + Yy, DOILYIAeM CHCTEMY

22+ xy+ ¢ =19,
x2—xy+ =1,

Brerumras u3 DepBOro YpapHeHHS 3TOH CHCTEMBI BTOpPOe YPABHEHHe, IOJNydaeM
2xy=12, otkypa y= g. 7) Paagenne mepBoe YpaBHeHHME HA BTOpOe, IOJIy9aeM
x

2y2 —-dxy+ 2x2 =0, orkyaa y=2xuau y= %x. 8) lepemuokasn ypaBHEHHHA, OO-

nmygaem xy =8, oTKyaa y = § 889. 1) C momoubio GOpMyJibl KOPHEH KBaipaTHO-
x

ro ypasHerus ax’ + bx+ ¢ =0, rie a #0, NOKa3aTh, YTO 3TO yPABHEHHE HMeeT
paBHEIE KOPHH (T. €. OAMH KOPEHB) TOJBKO Toraa, korjga D = b2 ~4ac =0.B pan-
HOoM criydae D =r?-4(2r-3). 2) Eciu KOpHH KBajpPATHOIO yDaBHeHHS AeicT-
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BUTENbHBIE, TO U3 Teopembl Buera caeayer, 4To OHU ABAAIOTCA HPOTHBOIOIOMK-
HEIMH YHCJaMM ToJALKO npu b=0, r. e. B gaunom cayuae b= r =0. Ocramocs
I0KAa3aTh, 9TO TMpH r = () KOPHW JaHHOTO ypaBHeHndA jgeiicrBurenbusie. 890. Ilo-
Ka3aTh, uto npu r >0 KOPHM AaHHOrO KBAJpPATHOTO YDABHEHHMHA HeiCTBHTENb-
HEIE, ODOITOMY X3+ Xy =T, X1 Xg=—T. Henoneaysa 9TH pABEHCTBA H paBeHCTBA 3a-
naun 884 (1), mokasaTse, 4TO .r3+ X3 +(xx)° = 3r%. 891. [lokasaTs, 4TO B

naEHOM cayuae D=((a+ b)z—c W(a-b)?-c?). 892. lokasaTs DABEHCTEO
2

[r+-1-] p2—4q[r—l2}=4p2+[r ](p —4q). 893. Ilycth panmuoHanbHOE
r r r

m
HHCJIO x=ﬂ. rae m —— ueJjioe 4YHClo, n — HATYypPaJbHOE 4HCI0, — — HeCOoKpa-
n n

2
TuMas Apo6b, ABAAETCA KOPHEM AAHHOTO ypaBHEHWHA, T. e, _’?17+p£+ g=0.
n n

2
Torga ™ = — pm —gn — uenoe 4ucao, noaromy n = 1. 894. Jlannoe dukBaapar-
n

HOE ypaBHEHHE HMeeT YeThIpPe PasJHYHBIX AeHCTBHTENbLHLIX KOPHA TOJBKO TOT-
na, xorja ypaBHeHue t*—(a+ b)t+ ab=0 uMeeT ABa AeHCTBUTENBHBIX DPa3-
JHYHBIX OOJOMHTEJbHBIX KOPHA, T. €. KOrha, BO-NEPBHIX, (a+ b)? —4ab=
=(a-b)*>0, orkyaa a # b, u, BO-BTODHIX, 10 Teopeme Buera a+ b>0wu ab >0,
orryaa a >0, b > 0. 895. Kopan gasHOro ypaBHeHHs JeHCTBUTEJbHbIE, TAK KaK
4(r—12-4(2r+1)=4r% -16r >0 npu r <0. ITo Teopeme Buera oba kopus oT-
punaTeiabHBl TOJNBKO TOrAa, Korga r—1<0u 2r+ 1> 0. 896. CHauana paccemor-
PeTh cayuam, Korja nepselit koabdumuent r2-1=0, 1. e. r==*1. Tlpu r = +1
JIAHHOE HepPABEHCTBO ABJfeTCH KBaApaTHbiM. Tak Kak OHO AONAHO BEIIOJ-
HATECA NPH BCeX JeiiCTBUTENbHBIX BHAYEHHUSX X, TO ypaBHeHHe (rz—l)xz+
+ 2(r-1)x+ 1=0 He KOJKHO UMeTh AeHCTBHUTENbHBIX KOPHEIl, T. €. JOMKHO BEI-
nonasitees yeaosue 4(r—1)2 —4(r? 1) <0, orkyaa r > 1, Takum obpazom, ecin
r>1, To kBagpaTuyHaa QPyHKIAA y(x)=( r?-1)x? + 2(r-1)x+ 1 mpn Bcex Aeii-
CTBHTEJNbHEIX 3HAYEHHAX X DPHHHMAaeT 3HaYeHHA OJHOr0 3HAKA: HIH TOIBKO
MONOKHUTENbHBIE, WJAH TONBKO oTpuuaTeabHbie. OcTajoch 3aMeTHTh, YTO
y(0)=1>0. 897. Crauana NoKazaTe, ITO x2 4+ x4+ 1>0 npu Bcex 3HAYEHHAX X.

IloaToMy, YMHOKAA HMCXOAHOE ABOMHOE HepaBEHCTBO Ha x? + x+ 1, nonyuaem

%( 4+x+1)<xf—x+1<3(x%*+ x+1). B a10M ABOiIHOM HepaBEeHCTEe MepEOe

HepaeeHcTBo npeobpasosars k Buay (x—1)2 >0, a Bropoe — k Buay (x+ 1)2 =0.
898 Ilyers x — oBmiait gelicTBHTENbHBIA KOpPEeHb NAHHEIX VPABHEHHIi, T. e.
x)+ax+1=0u x*+ x+ a=0 — BepHBIe paBeHcTBA. BhIUMTAA M3 IIePBOro pa-
BeHeTBa Bropoe, nojydaem (a—1)(x—1)=0. Ecaun a =1, 10 ncxogHsle ypasHe-
HUA OAMHAKOBHI M He MMET AeHcTBATENbHBIX KopHeil. CieposarenbHo, obuum
KOpHeM MoiKeT BbITh TONBKO X = 1. [logcrasnaa x = 1 B nepBoe ypaBHeHHe, HAX0-
num a = -2, [IpoBepka nokaseiBaer, uro npu a = -2 ofa ypapHeHHUsi UMeEOT 00-
muid xkopenb x=1. 899. Ilyeres x; — obmuit KOpeHb AaHHbBIX ypaBHEHHIT,
X, — BTOPOH KODPEHb MepBOTO YPaBHEHMs, Xy — BTOPOil KODeHL BTOPOrO ypaB-
nenns. Beruuras us pasencrsa x2 + ax, + be = 0 paencrso x2 + bx, + ac =0, mo-
ayqaeM (a—b)(x;-c)=0. Tak kak a # b, To x| = c. [logcrasaan x = ¢ B nepsoe
vpaBHenne, moayuaeMm c{a+ b+ ¢)=0. Tax kaxk ¢ #0, To a + b+ ¢ =0. Ilo Teope-
me Buera Haxoaum Xy = b, x3 = a. Ocranocs npoBepuTh, 9T0 ecan a+ b+ ¢ =0, To
X;=¢, X3=b — KOpHM mepBOro ypaBHeHu#H, X{=¢, X3 =0 — KODHH BTOPOro
VpaBHeHHM#A, Xy = b, Xy =a — KOpHH TpeThero ypapHenusi. 900. Cmawana pac-
cmoTtpers cayuait r=4. Ilpn r #4 gannoe ypaBHeHUe SABJISETCH KBAAPATHBIM.
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MokaaaTs, 4To KOPHY ypaBHeHus x2 + px + ¢ =0 NONIOKUTENEHB TOALKO TOTAA,
xorga p? —4q >0, p<0, g >0. IlosTomy npu r # 4 3aaua CBOAUTCA K DEINEHUIO
CHCTEMBI HEepaBeHCTB

9-2r=0,

3-r 0,

r-4

L _>o.

r-4
901. BocnonsaoeaTbeda GopMynoil KOPHeHl KBAJIPATHOrO YPDABHEHHS H TEODEeMOH
Buera. 902. Cravana paccmortpers cayvaid r=0. IIpu r+#0 nansoe ypasHeHHe
uMeeT AeficTBHTeNbHbIE KOPHH TOJBKO NPH YCAOBHH (r+ 1)2 -8r >0, orryaa
r<3 —2J§ wia rz3+ 2J§. IIyers r>0. Torga rpaduxoM OYHKOHHA
y=y(x)=2rx% —(r+1)x+1 sBaserca napabosa, BeTBH KOTODOHl HampasjieHH
BBepx. C moMompio 3ckn3a rpadmka NoKasaTh, YTO HYJH X, X, 3TOH QYEKOHHE

npusafiesxkaT UHTEpPBany —1< x <1 ToneKo Torja, Korga abcmmcea X, = r4+ 1
-

BEPIIMHE mapabosbl TaKyke NPHHALAJIEHHT dTOMY HHTepBany u y(-1)>0,
y(1) > 0. IlonyuaeTrca cucTema HepaABEHCTR

1< ftlog
4r

2r+(r+1)+1>0,
2r—(r+1)+1>0.

Peniasi 3Ty cHCTeMy, HNOAy4aem r>%. Jlanmee mokazaTh, 4TO 3—2J§<§<

<3+ 2J§ . Cneposarensso, r 2 3 + 2@ . AHanoruuHO paccMOTperT: cayuail r < 0.
903. C nomombi0 3cKu3a rpadmka QYHEKIHH = x2+ px+ g NMOKA3ATE, UTO
y(-1) <0, y(1) < 0. 904. 1) Tax Kakx rpaQuK QYHKIUE ¥ = ax® + bx + ¢ He uMeeT

obmux To4ek ¢ ockio abenuce 1 y(1) = a+ b+ ¢ >0, To Bech rpaduK pacmonoser
BhIle ocH abeuuce, B yactHoeTH Y(0) = ¢ > 0. 2) Ananoruyso, Kak ¥ B OpeAbILY-
meM cay4ae HCIOAb30BaTH yenosue ¢ — p+ 1= y(-1) < 0. 905. Crawana gorasate
paBeHeTBO S,, =(x,+ x3)S,, _ - x2S, _,.Tloaromy a8, +bS, _;+cS, o=
=(a(x; +x3)+b)S,, _+(—ax;xy+¢)S, _»=0, Tax Kax no Tecpeme Buera
Xt xy= 72, xy2x5 = £. 906. Mycrs £+ b_¢ Torma & +% —42_2 u pam-
a a b a pZ g2
HOe BHIDaykeHWe y TakoBo: y=3t2-8t+4= 3[! —%)(t—Z). Ecnu ab<0, TO

a?+ b
ab
y= 3[:—%)(1‘ -2)=0. 907. Jlokasats paBeHcTBo x2+5y% —4xy+2x—6y+3=

t<0 m y=3t2-8t+4>0. Ecam ab>0, 10 t= =%+z;2 n

=(x-2y+1)? +(y—-1)? + 1. 908. [lokasaTs, YTO OPAMHATA BEPIINHE TEPBONH
nmapaGons pasHa —a’—2a, a OPAMHATA BepIIMHLI Bropoil mapabonnt paBma

432 -1 2 3
—4-——'—‘— . HOaTUMY 3aja4a CBOAHTCA K pPelueHHK HepaBeHCTBa | —a” — 2a- Z x
a

2_
x[4a4 1—%}:0, KOTOpOe MOMKHO pemurTs Merogom ueTepsanos. 909. Ilo-
a

Ka3aTh, 4TO 3ajada cBofguTcA (Kak U B sajgave 908) Kk pemeHW0 HepaBeH-
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crea (-4a? —a+5)(a—2—i+5]>0. 910.1) x® —6x% — x+ 30 =x3 + 2x2 —
a

—(8x2-32)-x-2. 2! -3 -TxZ+x+6=x1 -3 (T2 -T)+(x-1)=
=(x—-1) 2P -Tx=-T+1)=(x-1INB+1-T(x+1))=(x-1)(x+1)(x% - x+1-7).
3) Obosmauas x?+ x+1=1, NOKasaTh, YTO JAHHOE BLIpAMKEHHe paBHO (f+ 4)x
x(t—8). 4) Obosnavas x2 +4x+ 8 =1, HOKA3ATH, YTO ZAHHOE BHIPAYKEHNE DABHO
(x+8)(22x+1). 911 2P+ x+1=xP+ 2t —xt 4+ 3 23+ 22 22 4 v+ 1=2% + 21 +
+xt+ 2o+ l-(xt+r B+ x?) =B (22 2+ D+ (22 + 2+ 1) —x2 (22 + x+1).
912. 1) Yncaurens pasex (x2 +1)2 (x—1)(x+ 1), sHaMenaTens paseH (x2 + 1)x
x (x+ 1). 2) Yucnurens pases (x+ 1)(x+ 2)(x—2), 3HaMeHaTeN s paBeH (x+ 1)%x
x(x—2). 3) UYucaurens paser x3(x—2)+(x—-2)=(x+1)(x-2)(x2-x+1),
3HaMeHAaTeldb paBeH x° — x% + x—2x% + 2x -2 = (x—2)(x% — x + 1). 4) Yucaurens
paBeH (x?-2x3+ x2)+(x2-2x+1)=(x-1)2(x2+1), smamemaTent paseH
(*-2x2+ x)-2x2 +4x-2 = (22— 2x+ 1) - 2(x2 - 2x+ 1)=(x - 1)2 (x—2).
914. 1)—4) Bocnonszosarees mertogom uurepranos. 5) Ilokasare, uro
|x2-5x|=x%-5x npm x <0 u mpr x>5, |xZ—Hx|=—(x2-5x) upm 0 < x <5.
6) PaccmoTpers cayuan x < —g. —g Lx< g, x = % 7) [lokaszaTs, 9To [aHHOE He-
PABEHCTRBO TakoBO: |x+1||x+ 3|>|x+ 3|. [loaTOMYy HYKHO pelIMTL HEPAaBEHCTBO
|x+1|>1 npu yenornu x # 3. 8) Ilokasare, uro x° - x+1>0u x2-3x+4>0
OpM BCEX 3HA4YeHHAX x. IloaToMy JaHHOe DABEeHCTBO TAKOBO: x2 —x+ 1<
< x%2-3x+4. 915. Ilpeo6pazoBats B HepapeHcrso: 1) (a—1)2 +(b—1)2 20:

2
N(a-bP+a2+46220; 3)(a—-bP +(a—-12+(b-1)2>0; 4)[&1—%!9) +

2
+gb2>0; 5)(a—b)2[[a+;bj +2b2]20; 6) a2b2(a-b)2 >0. 916. Iipe-

2
o6pa3oBaTh B HEPABEHCTBO: 1)(JE—JE)2+[L—LJ =0; 2) [L_L] +
Ja b Ja Vb
2 2
+{i—1} +[L—1] >0;3)(a+b)a—b)2>0;4) a+ b+2>0.
a Jb
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CsoiicTBa
HepaBeHCTB

ec.frua>b, mo@+¢€>b+c¢
ccru@>buc > 0, mo ac > be .
ccru@>bue < O, mo ac < be
ecwa>buc>d mo @a+ec>b+d

ceru @ > 0 u b>0,moa+b L .

Mopyis
qucia

a, cua >0,
la|=
A, ccru @ < 0

-a 0 a -a 0 a
x| < a x| = a

Kopuu .

KBaJPaTHOTO
YPaBHEHU

ax’+bx+c=0

-bt l/ b’—4ac
2a

X2~



KBagparusie
KOPHM

ecxua,;(), mo [/_(;20, (l/(;)z-—_-—a’
/a* = |a]
.eCﬁuaEO, b?O, mom =[/;-l/l;

emu(l}O, b >O, mo _a:V_E

b /b
Popmybl
Buera
. x’+px +q =0
x, +x,=—p

e - x,x,=q

ax’*+bx +¢c=0

x,t x2=—3
_C
X, X, = -5

S



Kpaaparuunas
by UusA

y=ax’+bx+c,a#0
y=ax’tbxtc=a(x—x,)’tyo

b _ 2
x0= —2‘“{—1 s Yo~ a,x0+ be+C

Yy a>0 Ya a <0

/¢ [oFm

Yo
Hanmenbinee Hawubouabsimee
3HAYEeHHEe PaBHO 3HaYeHHEe paBHO
Y, =y(x,) Y=y(x,)

. . ' . .
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RBanpaTHBIe
HepPaBEeHCTBA

L
a>0

ngxgx!

xz/h
axitbx+c>0

X
a>0

X=X, X=X,

axtbx+c<0
a<0

Zishaptiesnt
X,
.x:/ ’ \x
ax tbx+c=0
a<0
x1<x<x2

Y1




