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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 <
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YopamaeHus
Beramcante yerHo (1—4).

1) 12:6;  2) (=25 3) (—é](g) 4)(-3)-(—%}

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

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

3) (-6)-0,4-(-5)% 6) (—-6)-(—4)-(-3).

1) 36:3; 2) (-36):2; 3) 658 :(-5);

4y (-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):(-8x

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

Haiitu uHcaoRoe IHaHeRHe REIDAMKOHHN:
1} a®b?c? npua=-1, b=-3, ¢=2;
2) ab’c? npra=-2, b=-1, c=-3;
a2
3) ——mpua=-2,b=-3, e=-1;
c
4) 5’; opu @¢=8, b=-1, ¢=-2.
¢

HCHOJILGYH SHAK > HJIH <, 3aOHCATE y"rnep:i:,u,eﬂne:
1) 11,7 — orpunaTensnos gucno;

2) 98,3 — DONOKHTENBHOE TUCIO;

3) X — OTPHLOATENEHOE THCIO;

4) ¥ — HOIO¥KHUTEAFHOS JHECAC.

Ilyere ¢ > 0, &> 0. Joxazars, aro;

1) 2u{u + 30) > 0; 2) (a+ b)2a +b) > 0.
IlyeTe ¢ < 0, & < 0. JoxazarTs, ITO:

1) 32 +4b <0 2 2a(a+5)>0.
yets ¢ =0, & <0, Joxasare, 4To:

1) a-b>0; 2)b—a<D;

3) a?b+bi< 4) ab®+a3b <0,

He BEIuMCIAS, BEIACHHTE, HOJOMKHTENLHO MM OTPHIATEILHO
IHAUEHHE BRIPAIKEHUA:

1) (-17)-(-1,281)%; 2) (-2,28)*- (~0,54)%

3) (-0,37)* +(-2,7)%; 4) (-3,21)* - (-45,4)*.

I[OK&B&TB, HTO0 OpH JawboM o 3EaveRMe R DAMEENE OOIOEHA-
TEJIEHO:

1, g, 1-a® |
h2 azﬂ.' 2)(! +1+a2’
3) (3a 1 2)2 - Ba(a +2); 4} (2e — 8)2 — 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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To4HO TAK ¥¢ HePABSHCTRO & 2 b 03EATSET, YTD YHCIO
a bosble MM paseEc b, T. €, § He MeHEIIE D).

HepaBeHCTBA, COIepKallle 3HAK F WIA JHAK %, Ha-
aeIBalT Hecmpozumu. Hanpumep, 18212, 11512,
727,454, a> b, ¢ €d — HeCTporne HepPABEHCTEA.

Bce cBolicTBa CTDOTHX HEDABEHCTB, ¢hOpMYIHDOBAH-
Heleé B § 3—4, cnpaBeANHBL H I HeCTPOT'HX Hepa-
peHCTE, [IpH 3TOM €CJIU ANH CTPOTHX HepABEHCTEB IPO-
THEOHNUJAOKHBIMHEA CUYHTAJAYMCh JHAKHM > U <, TO AJA
HECTPOrHX HEPABEHCTE IPOTHBOMNONOMHEIMHE CUHTA-
OTCA IHAKHE 2 B %,

Hanpumep, Teopema 2 u3 § 3 copasexnass ¥ A8 He-
CTPOrMX HEPABSHCTB: ecliH @ # b, To a+c 2 b+c Aana
nwboro unucaa ¢. B camom fene, gna cayuad a > b sra
TeOpeMa JOKAIAHA B § 3, 4 JJIA caydana a =t oTo YTREP-
KIeHHEe BhIDAMACT H3BECTHOE CBOMHCTBO PaBEHCTE.

Sajuaqa Hoxkasathk, 4TO0 HEPABEHCTED

78

76

77

78

a+ b3 2ab 1)
BEDHO NpH AIOOHMX 4 U b.

B 3apaue 3 B3 § 2 AoKAa3aHO, UTO OPH 4 £ § BUIUIHA-
erca cTporoe HepasexcTbo a2+ b2 Sab. Ilpu a =b me-
pareneTro (1) nperpamasTes B OUARMIHOR DAREHCTRO
242 =2a?, CregoBarensEo, HepaseneTeo (1) BepHC IpH
mobHX & U b, oprdYeM 3HAK DABEHCTBA HMEET MECTO
TONXBKO NpH @ =b.

YopamEeHNA

Haitrr BanfoJslluge mexoe THCAC fI, YIOBJAETROPAIOIIEE Hepa-
BEHCTBY:
1) n <-2; 2) ns3; 3) n<4;
4) n <5 5) n<0,2; 6) n <-0,3.
Hailitn mamMeHbinee mexoe 9mciao i, YIOBIETBODAKIICe HEPa-
BEACTBY:
1) 2 -3; 2) n=6; 3) n>6;
4) n > -4; 3 n>-4.21; 6) n=23,24.
HatiTy nanGonbaiee neaoe 4ucac x, YAORJeTBOPAKIIEe HEPABeH-
CTBY!:

EX SN X -2,
1) 5 2) i <

3anucaTh, UCNOAL3IYS 3HAKH HEDABCHCTBA, YTREDIKACHHS:
1) ceromna B Mockse 0 °C, a B Cankr-Ilerepbypre Temnepatypa
(t °C) He BlIne, YyeM B MOCKBE;
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79

80

81

2) mopa nommANacE HA BeICOTY (B M), He MeHLIIYIO 5 M;
3) temoepatypa (¢ °C) BOABl B MUIAKOM COCTOAHHMH NDPH HOD-
MAJLHOM JABIeHHM He Meubnre 0 °C; re Hoxnsme 100 °C;
4) cxopocTk (U KM/9) OBHMEHHS ABRTOMOGHALHOrO TpPaHCIOPTA
8 ropoae ne Ooaemre 60 xM/u.
Tlycre o €. Bepro N1 HepaBeHCTBU:
1) a—-3<b-3; 2) 5a < 5b;
3) a+2.5<b+2.5; Ha-4>b-47
Myers a 2 b. Bepao ¥ HepaBeHCTRO:
1) -2a>-2b; 2) -3a < -3h;
a0, L b
571 TR
Hoxasars, uro:
1) ecana—-bzda+5b, 70a <-2b;
2) ecnm g — 2b <5g +4b, T0 202 > - 3b;
B ecam(x+2)x—-3) s (x+8)(x-2), 10 x> 0;
4) ecan (x-S x+ 1} #(x+5)(x-1), T0 x<0.
JoxasaTs, 4TO OPH BCEX JHAYEHUAX X BEePHO HEpaBReHCTBO:
1) (x—1Kx+3)<(x+1)?%; 2 (x+ 2> (x+1Nx+3)
Hoxasars, TO:
1) 4x% + 1> 4x npu mobom x;

2) a+%>2npua>0;

3) %+£?2,ec.rmab>0;

4) i(%,cma?buab:»o;
5) %2%,ecnna?buab<0;

é) a2+h2}%, ecmua+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).

23



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

93

94

95

96

ITocaeaHee HepaBeHCTBO He HMEeT PelleHMH, TAK Kak
JieBad 4acT: HEPABEHCTEA NIDH JIO00M 3HAYEHHM X DasB-
HA HYJAKW, a Hepaseucreo 0 > 1 HepepHo, Casposarens-
HO, HCXOOLHOE HEePABEHCTERO HE MMEeeT pEI.IIEIil“"l.

Oreer Pemennft ger. <
Yopambeuna
Pemurs mepaBeHcTEO (30—01).
1) x+2>215; 2) x-6<8; 3) 3y +6;
4) 4>5—y 5) 2222-T; 8) 32€22+4.
1) 12x > —36; 2) —7Tx < 56; 3) %m;
4) -5<§; 5) 7,2z > -2T; 6) —4,5x>9.

Pomurs, HepaBeHCTED M H30ODAZHTR MAOKECTRO €T0 DarmerEWid Ra
aucaosofi ocH (92—93).

1) 2x-16>0; 2) 18-3x>0; 3) 3x-15<0;
4) 25-5x <0; §) 9-3x>0; 6) 2x+4<0.
1) 3(x+1) s x+5; D 4(x-D2xb+x;
3) 2(x-8)+4<x-2; 4) x+2<3(x+2)-4;
5) g>2x—3; 8) 3""2;@_

8 L] 4 3

BHHCHHTB, NpH HKAKHX IHATICHHAX X BEHIPAMEHNEEC NPHHAMACT IO~
JOXHATENbHBIC JHATCHAA.

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

BrACAMTL, TPU KaKHX 3HAYCHHAX Y BHIDAMKCHHE UDHHUMAaET OT-
PYOATEALHBIE JHAYCHAAS

-2
1) 5—%1;: 2) g—Zy; 3) y—a-+%;
e S L

Haitten HanmMeHblIee UeJ0e 4Ucic, ARJAKUICECHA PelleHMeM He-
PABSHCTEBAZ

D4Ay-1<2+7y; 2y 4y-9=3(y-2)

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

Haiite wapSoapimee nenoce IHCIC, ABNAKIICECH PEIGHAEM Hepa-
BEHCTBA:

1) 5-2x>0; 2) 6x+ 050y

3) 3(l-x)>2(2 - x) 4) 4(2—- x) <b(1—x).
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100

101

102

103

104

Pemntes HepasencTBO (98—99).

Sed : = _B>10 0=
1) SE-o<4x+3; 2) =-56>12-=%;

4-3y 8y+1 3y—2>y—1 Sy+4

3 <15y - 6; 4) 8 +

) 2 6 y ) 4 6 3

1) 2t o X8 X2 3 (e g O R L
2 3 2 3 3 4

3) 2:—1_2_x>3x—2_5; 4) 3x+1_£<5x—2+£_
2 5 5 4 4 2 3 b

1) Ilpy xaxux a 3HaYeHne ApobH % OosbIie 3HaYeHHA OpPO-
6u 219
4

2) Ilpu xakux b 3Hauenwe JApobH

+
£ 5 2 MeHBbIlle 3Ha4YeHHA

3) Ilpum kakux x 3HaYeHHe Apobu Qﬂ"_5 fosblle 3HAYEHHA pas-

6x-7_ 3-=x
HOCTH apobeit —— u —=17
.HP 15 9

4) IIpu Kakux x 3HA4YeHHEe CyMMsI Apobeit 2ot " i£=3 MeHb-
mie sHageHus Apobu 2“;—;5?
Pemuts HepasercTBo (101—104).
1) 3(x—-2)+x<4x+1; 2) 5(x+2)—x>3(x-1)+x;
3) 3x+6_£)x+2; 4) 2x—1_4<x_3x+1;
4 4 2 5
5) 5x+1>2(x—1)+3x+8; ﬁ)x—;—'i-xézﬂg-.
1) 5(x+2)+2(x-3)<3(x—-1) +4x;
2) 32x-1)+3(x-1)>5(x+2)+2(2x-3);
3) 5'“'3—11?33:—1:—7;
2 2
d) 2oy x4
3 3
1) (x=1)2+7>(x+4)?%;
2) (1+x)2+3x2<(2x-1)2+T,;
3) (x+3)(x-2)=2(x+2)(x-3);
4) (x+1)(x—-4)+4=2(x+2)(x-3) - x.
1) —2 _<o; 2) —3 _50; 3) —7_5o;
3x+6 2x—4 0,56x-2
4) -2,3 <0; 5) _;1_‘.7__4_0; 6) i>
0,4x+8 2,1+6,3x 3,2-6,4x
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106

107

i08

109

110

111

112

113

114

115

116

Ilpu xaxkux x 3EAvenHd pyErnun y=2,5r—4:

1) TOROKATENLHEL; 2) OTPHIATENLHEL;
#) ooaxeme 1; 4) mensure —47
Ilpu rawnx x sHATeHnd $yErnuEn ¥ =3,5-0,5x:

1} monoxuTeALHE 2) meoTpullaTeNdbHEL:
3) me Goanme 3,5; 4) se mensle 17

TlocTpouTs rpadux dyExnne y=3-2x. C nomompio rpadmka
HAHTHA HATEHHS X, IPH KOTOPHIX TOYKM rpadUEa JesKaT:

1) emame ocm abenmcc; 2) smme npauol y=2;

3} mume ocu abcumec; 4) muame OpsaMoit y=4.
PeaynpTaThl TPOBEPATE, COCTABIAA M PEIIAS COOTEETCTBYIOLILE
HepaBeHCTBA.

CROIBKO RETeSHONOPOKHNY O/IaT¢oDPN moTpeGyeTca AIs mepe-
BO3KH 183 ronTelitHEpOE, £CAH Ha oAHOoH nxaThopMe MOKHO pa3-
mMecTHTL He Gomee 5 xomTeitimepon?

Pa6ounii o unauy poaxes #@sroToBRTeE 40 geraneii. CKoABKO
JeTaneil OH AOJIXEeA HMIrOTOBHTE, 9T00RI HeDeBHINOIHETE IJaH
Bomee gsem Ha T% ?

OaEa cTOpoHA TpeyIoALENKA paBHA 8 ¢mM, a Fpyrad — 13 cMm.
1) Earkpnm HavMeHbIOHM HEABIM YHCACM CAHTHMETPOB MOIEET
BLTTR JITHHA TROTREH CTOPOHRI?

2) EaxuM AauGOJILIIHM HEABIM YHCAOM CAHTHMETPOB MOJEET
BLITH JAMHA TPETHEH CTOPOHELT

CyMva HEYeTHOrD YHcHa ¢ TPeMS DOCHEeAVIONIHMH HedeTHEIMH
gucaameu Gonbme 49. Halitm HamMenpinee HedeTHOS YHCIO,
VAORASTRODAWIINEe ITOMY YCIAOBHIO.

CyMMa 9eTHOr0 YHCHd ¢ YTPOEHHHEM IMOCIEAVIOIHAM deTHBIM
yieaoM Menpre 69. Haiitm maubGonbmee yeTHOE 9HMCIO, VIOE-
JIETBOPAIOLee 3TOMY YCAQBHK.

H3 ABYX ODYHKTOB, HAXOARIIMXCA Ha pacctodadEun 60 km, or-
OPaBIATCHS OAHOBPEMEEHO HABCTPeUY APYr IPYrY HellexXol M
BEJIOCHIIEZHCT € IIOCTOAHHBIMH CKOPOCTAMH. CKODOCTbL IBHI)Ke-
BEA memexoaa paeaa 4 kn/u. € Karoil cKODPOCTEIO JOJDKEH ABH-
TaTLbCA BEJOCANEOHCT, YTOOH ero BCTPeda ¢ HelleXOJ0oM IIpOo-
HAOLIJIA HE TO3KE UeM Yeped J 4 [ociie HAYANA ZBHIKCHWA?

Ha copeRAORAAMAX BEAOCHIEIUCTLI OJMKHLI Opoexars 155 kM.
BedocHmeIncTRE CTAPTYIOT NOOUEDeNHD C HHTEDBAZIOM 5 MHH,
U K&KJBIA U3 HAX eAeT ¢ DOCTOAHEHON cropocThio. CKODOCTH
OepBoTo BelloCHOegucTa paBHa 30 KEM/4. U Kako#d CKODPOCTRE
AOJAEH ABATATHCA TpeTuidl BenOCHMOEZUCT, YTOOHI NPHOBITE
K (PUAWMTY parkme neproro?

IIpn KAKHX 3HATCHHAX X TOUKH rpaduka dyExkoun y=3x+4,5
JEJEAT BRIME ToUeK rpabwra pyEkoum y=-2x+17

llpH Kaxux 9HAYEHHAX X TOYKHN Tpadrka GyHKOEH y=5x-—4
NeXAT HAMEe Todek rpadmma dyarnun y=0,6x +67
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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

YupaxHesHa

dannmcaTh MHOMECTEQ PellieHHil CHCTEMEl HePABEHCTR ONHHM He-
PABEHCTEOM ¥ M306pA3UTE €T0 Ha YHCIOBOH ocH (129—130).

D (x>2, 2) (x>0, 3 {z>2, 1) [2>-2,
x>0; x>-1; r=-3 -4,

1) [x<£1, 2) [x<0, 3y [z<-2, 49 [x<1,
x<5 x<-1; x < -5 x<0,

3anmEcarTh MHOMKeCTS0 DeIleHUil CHCTeME! HEDABEHCTE NSOMHARIM
HepaBeHCTBOM H H300pasurh ero Ha uncionodl ocm (131—133).

)y [z=2, 2D [x>3, 8) {x<0, 4) =20,
x < 5; z < 6; 2 -2 x<l,
2
1) [x=-2, 2) [x<1,5,
x2-T,5 x=-1.5;
3 {x#0,8, 4) [x<7,5,
x<2,2; x 2 =05
Pemmre cHeTemy HepaseHeTE (133—137).
1) [3x-18>0, 2) {Tx-1420,
4x>12; 2x28;
2x+5>0, 4) [2x+T»0,
3x+620; bx+15>0.
3-2x20, 2) [2x+4<0,
4x+8<(; 4-3x>0;
3) [2x+38<0, 4) [2x-9<0,
8x+9<0; 12 > 3x.
) [T-2x=0; 2) [2x+56<0,
Sx—-20 <0y 9x+18 <0;
3 [6-2x>0, 4) 10 2220,
3x+6>0; -8=0.
1) (8x+3x2x+1,
Bx-2%4x+2;
2) [4x+2>5x+38,
2-3x<T-2x;
3) [b{x+1)-x>2x+2,
Hx+1)-2<2(2x+1)—x;
4) [2(x-1)-83<5(2x-1)-Tx,
(x+1)-2<6(1-x)+17.

30



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

143

146

147

148

HaiiTn Bce menwie uMcha, ABNADINHECA DPelIeHWAMH CHCTEMEE
HEPABEHCTB!

1) [0,2x> -1, 2) f1-0,6x20,
_f; ; _x+5 -1
i 3 ! 5 <=1
-1 =z X — X
3) | =—<3Z, 4) |E2<
) 2 (‘3 ) 4 5
r+1;£; £>x+4.
2 b 3 7

¥kazaTh 3HAYEHHSA X (€CAH OHM CYLIECTBYIOT), NPH KOTOPHX
spauenns pynkumit y=0,5x+ 2 n y=3- 3x ogHOBPEMEHHO:

1) DOAOKMTENBHEL; 2) oTpMUATenbHEI;

3) Goapme 3; 4) mensme 3,

OTEeT NPOMAAKICTPHPOBATE ¢ NOMOUILK TPadHKOR JIAAARIX
GVHEDHE, TOCTPORHHRIX HA OAHOH KODDAMHATHOM IAOCKOCTH.

IIpn kakMx x sHaveuus GyHroul y=x-2 n y=05x+1
OTHORDEMEHHO!

1) ReoTpHIATENEHE; 2) HemoNOXMTENBHBI;

3) e mMenwme 4; 4) He Goawme 47

OTBerT ODPORMIMKCTPUPOBATL ¢ MOMOLIBLI IPAGHKOB JAHHEIX
yHKOmii, TOCTPOSHHBIX Ha OZHOM KOUPAWHATHOM HACCKOCTH.

Opma CTOpOHA TPEYrONbHUKA paBHa O M, a apyras — 8 M.
Kakroit MoxeT OBITE TPeThA CTOPOHA, €CHH INEDHMETD TPEYIoib-
#uka: 1) menswe 22 M; 2) Ooabme 17 M?

Ecnu ua g oenors YACAA BhIYeCTh dl‘ ET0, TO DOXAYIATCH YHCKEO,

3 1
bonnmes 29, A ecii U3 E 3TOTO Xe YHCIA BRIYECTh E erg, To mo-

AyuuTcA wHCA0, Meesinee 29, Halitn 910 nenoe uucno.

Ecaun K YABUCHHOMY IJ.EJIDMY ‘lHCJ’ly HpHﬁaBHTb €10 IOJOBHHY, TU
OOAYUKUTCH YHCI0, MeEblIee 92, a ecNH U3 YAROEHHOTO ITOrO ¥We
OeAoTe YHMEAA BHYECTh €ro IOJIOBHHY, TO NOAVIHTCA TUHCAC,
tonrmee 53. HaliTH 3TO0 He/l0e YUCAO.

B pacteop oGbenom 8 A, cogeprramuit 60% wxucaors, magamm
BAEBATSH PACTBEOP, cogepxamuii 20% KucaoTH. CKOJIBKO MOYKHO
BANTE BTOPOLD PACTBOpPA B OepPBHI, UTOGH CMech CONepMcana
Kucnoreal He Hoarmre 40% , Ho He Mmememe 30% 7

IOna noayuenus xpaxmasa GepyT pHC M AYMEHL, NIPHATYEM AIMe-
HA GepyT B 4 pasa Goabine, ueM puca. CKOMBKO KHIAOrDEMMOR
pUca ¥ AYMEHA HYXHO B3d4Th, 4T00b N0AyIRTh Ooxnme 63 xr,
1o Be Ooasme 126 kr kpaxMana, ecIH DAC COREPIKAT 75% Kpax-
Mana, a AuMeHs — 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

166

156

157

158

159

Hue x =0, & ecnu a < 0, To 970 HePABEHCTBO HE UMEET

PELLEHEHH,

Ecau B HepakeHCTB¢ | x| 2 ¢ 9ncsio @ MeHbIIE MM PaB-
HO HYIID, TO Awboe 4YMeao SRAAETCA erg PemeHEeM.

Yropamuenwmsn

(¥Yerno.) Haite Mogynes upcau;
1) 23; 2) 4,7; 3) %; 4) -47; 5) -2,1; 6) ‘§°

Pemurer ypaBrerne (150—153).

1) |x|=2.5
3) |x-11=2;

1) |x+4|=0;
8) [2x-8]=0;

1) |3x-5]=5;
2_.1_1,
3 |§’“E"§’
1) |-x]=34;
1) [3-x|=8;

2) |-x|=2,1;
5) |[4-5x]=5;

2) | x|=1,5;
4) |x+3|=3.

2) |x—2[=0;
4) |3-4x|=0.

2} [4x + 3|=2;
3. 1.1
4) ,Zx—§|—4—.
3) 5-x[=5
6) 3-4x|=3.

H300pesuTE HA YHCAOBOM OCH MHOMECTBO DeIOeHWIT Hepa-

BEHCTBA:
1) jx|<85;
A |x|=3;

2 | x| <4
49 |x|>2.

3anucaTnL HepaBeHCTRO ¢ MOAYNEM B BEHAS apofinoro ocpa-

BEHCTBA:
1 |x|<8;

2) |x|<2.

,I[BOﬁ]IOE HEPABPHCTRED IATHCATE B RHAS GANOTO HEDABREHCTRA C

MOLYJIEM:

1) -3,1<x<38,1;

2) -0,3<x<0,3.

Pemuts HepaseHcTeo (157—160),

1) |1+ x|<0,3;

2,
3) |3 x|€§,
1) [3x-4|<5;
3) [2-3x|=2;

1) [x+1]>1,3;
1,

2) |2+ x|<0,2;
3
4) |1_xl<1c
2) |2x +38|<3;
1) [5—4x|<1.
2) |x-2|21,1;
2
4} |3—x|>§.



160

181

162

163

184

165

166

187

168

169

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

3) [3x-2|>4; 4) [4-5x| > 4.

Ha#Te sce nenele 3HaUeHMA ¥, OIPH KOTOPBIX BLIIONHAETCHA He-
PBRBEHECTEO:

1) [5x-2]|<8; 2) |5x+38|<T;

3 [5-3x|<L 1) |3—4x| < 3.
Peuiure HepapeHCTRO:

1) |2x 3|>5; 2) 18x - 1| < 4;

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

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

Peuwres nBoifHOe HeDABSHCTEOD, 3ANHCAB €00 B BEAE CHCTEME
BBYX HepDABEHCTB:

1) 3«<2x-9s1; 2) 3<3xr+1<«<5;

3) 4<1-0,2x%1,2; 1) -3<2+1,6x<—2,5.

an KAKHX 3HAYEHHHEX X BRINOMHAETCH PABEHCTEOI
1) {z+8|=x2+3; 2) jx-2|=2-x7

Iyers a < (. BUACEATH, NOJIOKATENLHO HAM OTPAHATENLHO 3HA-
HYeHHE BERPDANKSHAA.
D a-|al; 2) |-a|-a;

3) a?|el; 4) aia

BHISCHHTE, IONOMWTENLHO KM OTPUUATENLHO THMCIC 4, BCXH!
1) o®lal<0; 2) alal?>0;

3
H T .0; 4) Ha}.
laf a

JlokasaTs, 4TO:
1) |a-b|=|a|-|b| npn nwbux a u b;

2) |a*|=|a|* npu moGom a v mpGoM HaTypalbHOM N;

3) % =% nopu JoboM @ = awboM & = 0;

4) |a®|=a" npm moboM a, ecAM n — YETHOe HATYPANLHOES
YHCIO;

B) |¢?|=—-a®,ecan a <0 n n — HeueTHOE HATYPAALHOE THCJIO.

Joxazars, 4To YHCHO |a —b| DABHO PACCTOSTHHI0 MEKAY TOYUKA-
MH g B b ancaoBol OcH,

Joxasars, 9To
llel -{&ll <|a +b] <|a| +|b]
Ana mobhix yyucen a 1 .
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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

M

192

193

194

1956

196

Cyvma 4eTHOTO 4HCa € YTROSHHEIM HOCASlVIIUM YeTHHM
yHcaoM foskine 134, a cyMMa 3TOMO Ke 4eTHOTO YHCIA ¢ YIBROEH-
HblM UPEJHAYIIHM 4YeTHblM vucnon mMeHbme 104. HaliTu aro
QHCHO,

CyMMa HEYETHOrO YHONA ¢ FAROEANKM NOCTEAYIONHAM HedeT-
HbIM YMCAOM MeHbIOe 151, a cymMMa aTOro e HeYeTHOrO THCIA ¢
VTPORHHBIM NPEIBRAYILEM HeUBTHEIM 4KCAoM Goasme 174. Hait-
TH 3TO YHCIO.

Bpuraza pafounx 3a 5 ZHelt marotosuas MemEeme 300 meraneif,
a aa 10 aueit — foapiue 500 gerasnesi. ConanKo geTaneii B AeHb
N3TOTOBMA KAXMAMHA paGouuii, ecnn B Gpurade 8 uesoBek u rpo-
H3BORHTRIBHOCTh TPYAA palouux OAMHAKOBAT

Ba 8 peiicos aBTolyc mepeees Gosneie 185 maccaxwpos, a 3a
15 peilicoB -—— MeEpme 370 maccaxxnpobB. CKOAbBKO MeCcT B aBTO-
ﬁyce, e/l B KaxaoM peﬁce aB'roﬁyc NnepesolnJi pOBHD CTOIDKO
NACCAMCHPOR, CKONEKO MecT B aprobyce?

HMoxasa™s, urto:

1} 2b-a <3a-2b Torga u TOALKO TOrgA, Korga a > b;

2) a+2b>4g-b TorAa ¥ TONBKG TOrZa, KOTIA @ < b}
3)a-2b>3a+2b Torna ¥ TOABKO TODOA, Korga a + 3b <0;

4) b—2a <4a+ 3b Toraa u TonbEo TOTZA, Korga da + 6> 0.

CHODOCT]: TedeHNA peKH paBHEa ¢ KHJIOMeTpaM B YAC. C Kamxoi
TIOCTOREHOMR CHKOROCTEHY OTHOCHUTENALHO BOALI JOHAH ABUTATECS
KaTep, 4TO0BI NYTh MeXAY IPACTAHAMK OH NpPOIUEN BHH3 1O Te-
9eHMIO DEeKHM N0 KpaiiHedl Mepe B 3 pasa GbIcTpee, UeM TOT IKe
MyTh BEEPX IO TEUEHHIO DeKu?

B pacTeop obpemMoM D 1, comepamiyil 30% KMHCIOTHI, HAYANIA
LAMBATE PACTEOP, cogcmuauruii 70% xueaorn. Croanno nymxmo
BJINTbL BTODOrO DACTBODA B NEePBBIH,. wTo0Bl MX cMech CONEDMKANA
He meHee 60% kucaoTm?
Hoxrasath, ute ecnn | x — a|=| x ~B|, roe @ < b, To x — cepeauna
orpeara [a; b], T. e.

a+ b

X = .
2

Pemnute ypaBHeHHe:

1) |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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Honyaum -0,5<¢-21,5<0,5, . e |t-21,5]<0,5
Takum oSpasom, abcoJaKTHas OOTPelIHOCThH He GoJb-
e 0,5,

B aToM cnyuae roeopAT Takie, 4TO TeEMIepaTypa ua-
wmepeHa ¢ TouHoreTeo oo 0,5, u sanucripaoT:

t=21,510,5.

Boobme, ecni ¢ — npuinuikeHHoe JHA9eHNE 4HCAA X
u | x—al| €k, To TOBOPAT, UTO YUEAN X PARKO UUCRY T
¢ moiHocmb do i, U NHHIYT:

r=ath. (1)

Ilpw oToM h masWBaOT Zpanuyeir aliconomHol no-
ZpeuLHOCMIL.

HanomauM, uto mepaBeHcTno |x - a|< A osHauaer To
K€ CAMOE, UTO M ABOHHOE HEPABEHCTBO

a-hsx<a+th. (2)

Hanpumep, zanver x=2,43+0,01 ozaagaer, uaro
3HavYeHHe x paeHo 2,43 ¢ roymocTbio o 0,01, T. e.
243-0,01<x<€243+0,01, umu 242<€ x<2,44,
Yueaa 2,42 u 2,44 ApnA0TCA NpHOHeHERING 3HA-
TCHHAMH YHCO4 X ¢ HEJOCTATKOM H ¢ AGOLITHKOM.
IlpakTuveckd TDM HIMEDEHHH, DACCMOTDEEHOM B 3a-
Aaye 1, 8 KauecTee npmbIMMEAHOro sHadenns Oepyr
21 mam 22 °C. B aroM cnyuae afconoTHad Torper-
HOCTBH KAMOTO H2 ATHX NMPUGIHMerRAll He IPEBOCXO-
aur 1 °C, TlooTomy ofsIYno CIATAIOT, YTO HIMEPCHHE
TEeMIEPATYDH ¢ IOMOIULIO TepMOMETDa, Ha KOTODPOM
Aeneaun HaHeceHdsl dYepes 1 °C, npoBogETCA ¢ TOY-
mOCTRIO fIo 1 °C,

ABaJOIMYMHO U A5 APYI'MX R3MEPATE)LHBIX 1pubopos
MOUROCTMbD UIMEDLHUA obpIYHO YCTAHARAHBAGTCHA IO
HadMeHBEMY JeneHnio npubopa, Hanpumep, MEEDO-
MeTpOM H3MepaloT AAHUEY ¢ ToUHocThI0O o 0,01 mum;
MeAHLUAHCKMM TepMOMETDOM U3MepAIT TeMIOepaTy-
P¥ ¢ rouHocThio 40 0,1 °C; OyAHNLAWK OoK83bIBAeT
BpEMS ¢ TOCHOCTHIO B0 1 MHH; HADYUHBE UACRI C Ce-
KVHIHOH CTpeNxoil MOKAIBIBAIOT BPEMA ¢ TOYHOCTLIO
polec.

TakHM 0Bpa3oM, NOIPEelLIHOCTE H3MEePEHHA 3aBHCHT OT
TOro, KAKHM npnﬁopom BCASTCA 3TO H3MepeHHe. Hem
MPHRTTE TIOTNEMANCTh I‘Ipﬂﬁ)’lﬂﬁ(ﬁl—“ﬂl, TEM TOUHEa
H3MEePHTEABHKIT npubop.

IpubaraxeHHEIMHE 3WAYCHUAMY YACTO HONbL3IVIOTCA
nNpH 2aMeHe OORIHHOBEHHLIX ApoDel XecATHUHBIMH.
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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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221

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?
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: 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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OOeRHM OTHOCHTENLEYIO MOTPENIHCCTE KAN0r0 H3ME-

peHMsa:
. 4
0.01°10° 400%~0,2%; 2) 1-100%=~ 11%.
5,98-10% 9
OtBer Macca Seman nsmepena TO4HEE,
¥npaxHeHuA

228

230

231

232

233

234

285

236

ORpYyravTs 9ACA0 A0 €SJUEAD W Haiirn aGCoNIOTHYIO M OTHOCH-
TeNLHYI0 NOFPEIIEQCTh OKPYTICHHA:
1) 3.,45; 2) 10,59; 3) 23,268; 4) 0,892

HaiiTit OTHOCHTENLHYI0 DOMPEIHOCTE NPHOAMMERN:
1) umcna % yncaom 0,33; 2) uncaa % qucaom 0,14.

Kartoo n3IMepeHNa TOUHEA.
1) a=(750+1) M man b=(1.25+0,01) m:
2) p=(10,6 £0,1) ¢ uam ¢ =(1,25+0,01) c?

OnHOBpeMERHO PA3IHYHLIME NMPHGOPAME M3MEPHIAK TEMIEPaTY-
Py Uapa M OOJAy4dau B nepsom cnyuae { =(104+1) °C, Bo BTO-
pom ¢t ={103,8 £0,1) °C, B rperwem i = (103,86 +0,01) °C. Oue-
HHETbH OTHOCHTEABEYH NMOTPEDIHOCTE KAXIOMD H3MCPEHHA.

JBoe yuamliixcs, BRITOJHAS NPaAKTHYecKylo pabory Ha HaMe-
perme IIMH OTPE3KOB, B peayasrTare Hoxaydwnn {203 1% 1) mm
H (120 +1) cm. Kakolt M3 yuanuxces BRIMOAHMA pAROTY KAYLCT-
BeHHee? :

1) IIpuGav:xeAHoP aHAYEeHHEe HUCAA ¥ pakHo ¢. OTHoCATEeABHAS
MOrPeInHOCTE STOTY Npubammenus pasHa 0,01, 1. e. 1%. Hafitu
afCcoMOTEY OOrpeuIHoCTs, ecnn a4 = 2,71,

2) lpubamaenHoe 3Hg9eHAE YMCAA ¥ PARHO b, UTHOCUTEABHAS
OOrpelrHOCTE 3TOro npubnwskenna pasma 0,001, r. e 0,1%.
Haitmi afconorHy norpeniHocTs, ecnu b = (0,398,

Macca Connma (220,1)-10% r, Macca gercxoro maua
(2,5+0,1)- 102 r. Kakoe uameperme Gonee TOURo:?

Buinoaraa naBopaTopryno pabory no ¢HanKe, CBAIAHHYIO
C onpageeArHeM Y,I[EJ'ILHO]‘».I TENNOSeMEOCTH ANIXMUWHUA, YUPHUK
noayuni 922 Dx/rr °C. Kakosa OTHOCHTeNbHAN HOTPELIHOCTH
TPHOIHKEHNUA, eCJIM 3A TOYHOE NPHMHATL TA0MHTHOS 3HAYEHHE
YIenAbROH TelloeMKOCTY, paBHoe 920 IIx/kr “C7

I[IpuGam:kenroe 3HaYeHHe Macchl OCTAHKHHCKOA TeJeBHIHOH-
HOH Haman (5,51 0,1)- 107 kr. Macca Tpakropa K-700 papHa
(1,1£0,1)- 101 kr. Kakce HaMepenne Gonee Toumnoe?
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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

Hadpy Kaxoro-aubo paspaAia B JAOACH NpUOIHMEEH-
HOT'O 3HEUeHE A HAABIBAIOT éeprofl, eCNHE rpaduna abco-
.nmnoﬁ OOrpelIAOCTH He ODPpEBOCROANT CAHHHIBI TG~
ro paspans. B npoTubHOM caydge Bndpy HAZLIBAKOT
COMHUmMeRwHOIL.

Ecau rpaHuna aGConioTHOH IIOCPelIHOCTH HE IPeBOC-
XOWUT NMOAOBWHEBI EOVHMIEI DasdpAAa, CISAYIOMIEro 38
pazpafgoM paccMsTpuBaeMoil nudprr, To sty nudpy
B 3a0HCH OpHONHEKEHHOro 3HAYCHHA YHC/IA HAIBIBAIOT
cmpozo eepuolt. OTctoa cnefyer, wro ecnn Uudpa
B 3aNXCH YUCJA ABAAETCH CTPOrC BepHoll, TO OHa sB-
JISeTca U BepHOH.

Hanpumep, ecan x = 4,056 £0,0005, To ece nudpel
B 3aIMCH OpHGAHKeBHOTO 3HaTeRAHA 4,056 6yayT cTpo-
r'o BepHHMHE, TAK KAK rpagung aGcoTi0THOH HOrpellHo-
et {T. e, sucac 0,0005) re npeBocxoAUT DONOBHHBL
eIMHNIN NocNeaHero paspaga uucaa 4,056, r, e, ne
npesocxogut 0,001, Tak xax 0,0005 <0,001, To MoAHO
3aOHCATE, 9T0 X = 4,066+ 0,001. B 31o# sanucyH yne-
a0 0,001 — rpaEnna abconwTHEOR NOTpemMBEOCTYH, [IPH
STOM B TpwOawxeHEOM z2radeduy 4,056 ree nndpes
BepHELIE.

Iycts x = 5,43 £0,02. HaliTH BepHbie M COMHHMTENL-
Aple HHOPH OpubAHKeHHOro 3HadernA 5,43.

Tak xKak 0,02 > 0,01, rjge 0,01 — eAMHNIOE NOCAeLHe-
To paspaga opmGamieHdHoro suayeHus 5,43, To uud-
pa 3 comarTennHad. Ho yvxe 0,02 € 0,1 1 0,02 < 1,
mosToMy HHGPH 4 u 5 pepanie. <l

HNpudnvwkerHne 3HAYEHHS OPHHATO IEOACHIBATE Ta-
KHM oGpasoem, 4TOOR B nx 3anWcH Bece HNdpol OblaK
BepHLIMH. 3aMeTuM, 4To chopmynuporansos B §13
NPABHJ0 OKPYINEHHS UACe] JaeT 3aUHCh NPUOITHHeH-
HBIX 3HAYEHHNH, Bce OMODE KOTOPEIX CTPOTO Bep-
HHe. 3a0Ack BUJAA X = @ 7IocTe NPIMEeHeHAA NPABHA
OKPYIrJAenaZAaA TOBOPHT ¢ TOM, UTO B nmpubiu:keHHOM
AHAUSHNH 4 YUCAa X Bee N DL CTPOro BepHEIE (A 3HA-
YUT H NpocTo BepHEe), Hanpuwmep, sannce x = 5,6
osHadaer, ato x = 5,6 £ 0,05; sanucs x = 5,60 o3Ha-
yaer, 4ro x = 5,601 0,005; zanonees x ~ 560 osna-
gaer, uto x = 560+ 0,5. NpubaAnxeHAOe PABEHCTEO
x = 560 (r. e. x = 560+ 1) MoKHO 3a0MCATE B BUIE
x = 5,60 - 107, 9robet HOAYEPKHYTD, YTO HOCACIHAH
mudpa 0 B upruOAMMKEHHOM SHHHERNYA BepHan. BCIH ke
x = 560+ 10, vo repHELIMKE ABRAAIOTCA TOALKS UHbpPLL &
® 6, a nocaepaan ungpa { coMmEATenRHAA. [losToMy
B JAHHOM cIyTae npubinxendoe 3Hauenue 560 ganu-
CHIBAIOT B CTAHJAPTHOM BHJE TAK: X = 5,6 - 102,
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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. YMHOMXeHYEe H AEJcHKE
OpHOANMEeHERNYX 3HAYEeHHN.

IIpy yMHOMEHHN H ZeJeEHH NpHUOANHeRHBEX 3Hade-
HHH NOAB3YIOTCA NOHATHEM sHAYALEeH nHp.
Snavaujury yudpari AA3LIBAIOTCA Bce BEPHBIE IHG-
Pbl B ZeCcATHYHON 3aMHCH NPUOIMMKEHHOT) 3HAYECHHA,
KpoMe Hyael, CTOAIIMX Nepej NepBod OTAHYHOH oOF
Byasa nudpoii.

Haunpumep, npubauxeHnze srauenns 0,00821; 120;
0,0760 mmeror nmo Tpu snavamuX oudipbl; a B 4Uc-
aax 36,23 m 206,30 Bce uudpLl AHAYAIHE,

Ecma MONoKUTebHEBE EJIEe YHCAA MAY KOHEeYHBIS
AecATHUHHE Opofn ¢ 3aMHCAHLI B CTAHAAPTHOM BHOE,
T.e.BERAe ¢ =2 * 10%, rge 1 < a < 10, To Bee nuQPLI
YHCAA 4 OYyAYT CHATOIEMIL.

Hanpumep, wucaa 8,03 - 10° u 2,70 - 10% umeror no
Tpd sHauamee CUhPH. C IOMOLIBI MOHATHA OTHOCH-
TeNLHCH MOrpemHocTy MOXMKHO O0OCHOBATHL O DA B H-
A0 2, KOTOPHM TCIALIVIOTCH B DIPAKTHIeCKOH paGore:

IIpn yMEoMernuy m ZefeHNH DpHOAEIKEHHLIX IHAYE-
EHH B MPoH3BeAeHEAH H YACTHOM OCTABJAIT CTONBKO
oudp (He cuyuTaa HyNei, CTOAMMX Iepen NepBoi oT-
AugEoll oT AyaAd uudpoil), CKOABKO 3HAYAIUX uadp
HNMeeT NPAOTHKERAC: SHAYCHEE ¢ MEHBIIHM YMC/IOM

SHAYAUNIHX nHOp.

3amaua 5

PyxoBOACTBYACE 5THM NPABAAOM, B Pe3yALTATE YMHO-
#HeHUA BIH AeJleHUd TpHOIHKeEHLIX IRAYeHni Hoay-
4al0T BCE BEPHLIE OH{PbI {BO3MOXKHO, 38 HCHAKYSHH-
eM mocaegHeii).

Ilpn BRINOJHEHHH YMHOKEHWA UIHA NeAeHHA ABYYX
npaGAHMeHHN pAasyMHO OKDYTAHTE NpabinxeHBOe
SHaueRHe ¢ DOJIBIIMM UMCIOM IHAMAINUX Uudp, OCTa-
EHB B HEM Hi OJHY 3HAYAHTYE HHGDyY HoabIne, JeM HX
HMEETCH B HPHGJIH}KBH'HOM 3HAYEHHEH C MEHBITHAM 4YHC-
JOM SHAUATOHEX IMGD.

Haitry xy, ecnn x = 0,69, y = 2,38567.

OxpyrJINE BTOPOH MHQMHTENE B0 TPeX JHAYAMWX
uudgp, oonyuum 2,3857 = 2,39, HaiizeM npomnasefe-
HHE Xy M Pe3yAbTAT OKPYIIHM [0 JIBYX 3IHAYANIMX
ougp: xy = 0,69 - 2,39 =1,6491 ~ 1,6.

xy = 1,6.



dapaga 6 Haitta x : y, ecom x = 3,20 - 10%, a y = 6,17865 - 102,

OKpYIOUB JRIKTENE 0 YeTHPEX IHAYANHX nadp, 0o-
ayuuM 6,17865 - 10° =~ 6,179 - 10%, Haiiaem gacTHOe
X ! Y ¥ peayALTAT OKPYrauM A0 Tpex jHadalnux nudgp:
x:y=3,20- 10° : (6,179 * 10%) =
=(3,20: 6,179) - (10" : 10%) ~ 0,51788 - 10% =~

= 5,18 - 104
Orser x:y =518 - 10%
¥npamaeHHN
237 (Yoruo) OnpefeduTh NDUPAAUK 4MCHH, BEIDAMKAKIIEIO JHAMEHUAE

239

240

241

(UIHMUECKON KOHCTARTEL!
1) maeca nokos snexTpona m, = 9,1093897 - 10731 wp;

2) mocroanHas Aporaapo N, = 6,0221367 - 1023 —l—;
MOJL

3) nocrosHuaa [namka k = 6,6260755 - 10> Ox - c.

SanucaTh B CTAHAAPTHOM BHAE M OIIpefeIUTE OOpAROK THCIA k,
BHpamalero GuandecKkyo KOHCTaAHTY:
1) orHoulieHRHe MACCH HNPOTOHA K MAvce BJIEKTDOHA

m)’

—~ =1836,152701;

m,

2) oocroaHHad Papagea F = 96485,309 K :

MOAB

1.

3) nocroaunas Jlommuara ny= 2686763 - 103 3
M

4) nkraccHuecKHit pafAyc saekTpoHa r, = 281794092 - 107 M.

C moMoumbio 3anHcH BUAA X = 4 + h RAfiTH BepHEIe U COMHEATENE-
Hele UMD NPHONMKEHHOro 3HAYEHHA &, ECAH:

1) x= 2,85+ 0,03; 2) x=6,07+0,02;

3) x=1302,48 + 0,01; 1) x = 29,35 + 0,01;

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

7) ==4,3401 £ 0,00005; 8) x =2,8213 £ 0,00005.

¥Yenopue BpAa x = @ (B 3alECH @ Bee IUQ)PBl EePHEIE), BAITHACATE
B BHAe * =4 t I, ecau:

1) x= 3,8; 2y x= 2,77 3)x=25,90 4) x = 4,3204;
5) x=2700; 6)x=~350; 7)zx=5,3 10% 8) x=2,4 10%
B zanucH npUOAMIKEHHLIX 3HAYEHWHA uMceN ¥ M I Bee nudpu

ABAROTCA CTPOro pepHHMH. Haltm x + y ¥ X — y ¢ ToTHOCTEIO
A0 BEDHEIX AECATHYRRIX IRAKOR, eCIM:

1} x= 2,8, y = 3,5; 2y x=79, y=34
3) x= 56,31, y = 17,29; 4) x = 39,28, y = 26,47;
5) x= 7,25, y ~ 2,% 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.
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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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2) 56,78-2,3404;
4) 2,3171-508,13.



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.

73



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,

83



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 —






