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3anaua 1

ek

eiiaa

Anredpanyeckue
BBIpAKeHHUA

Jucaossle
BbIPDaMKeHM

N3 xopobkmu, cozep:xamein 100 xapanpamei, oTio-
KAAM 32 Kapasjaiua, a OCTajJbHble IOJAEJIHJIH I10-
POBHY MEKY CeMHAIAThi0 yueHHNKAMu. CKOJBKO Ka-
paHgamei MoaYUMI KaMIAbIH VIeHHK?

Ilocne Toro kax m3 wopobkm B3aAnM 32 Kapanjama,
B Heil ocranoce (100 — 32) wapamgameir. Yrobsl
V3HaTh, CKOJBKO KapaHIamleld MOJYYHRJ KaxKABIH yde-

. 100 -32
HHEK, HYMHO HaHWTH 3HAYEHHE BhIipasKeHWsA —1'—7'—.
B pesyabrarte moayuum 4.
Kasxapiit yueHux moayumna 4 xapasgaiua.
100-32

IIpu pemmeHuN 3aJaY¥ UCIIOJB30BANACH 3ATTACH

(uepra apobu 3aMeHsAeT 3HAK HeJEHHA), COCTOAINAA
H3 YHCeJI, COeJHHeHHBIX 3HaKaMHA apmi)me'rnqecltux
AedcTBHH.
Hal‘IOMHHM, YTO TAKHEe 3AIIHMCH HA3BIBAKT HUCAOBBILMU
abipaxcenuamu. IIpuBegeM elle NpHMePbl YHCIOBBIX
BBIDaKeHHN:

2.3+7; 10:2-3; +05+3 1 1

5 2 3

Ecau B uncioBoM BRIDAMEHHH BRINOJHHTL YVKaA3aHHEIEe
ﬂEﬁCTBHﬂ, TO MOJIYIHTCA YHCJI0, KOTOpOe HA3BIBAIOT
JHAYEHUEM 3TOTO0 YUCA08020 6blpaMerua Wiv, Kopode,
3HaAYeHHEeM BbIpayeHHus.



3agaua 2

100-32
Hanpumep, 3HATEeHHEM BRIPAXKEHHA 7 ABRAAET-

1 1
cf 9ucHa0 4; 3HAYEHHMEeM BBID&KEHHA E"E ABNACTCA

i
YHCAO —.
6

YucaorOe BLIPAMKEHHE MOMKET COCTOSATE M3 OLHOTO
qucaa. HHorga 8 wueaoBoM BrHpAMXKEHHH, KpoMe THCEN
¥ 3IHAKOB JelcTBH, Hcooxasayioreas cxobum. Ha-
npuMep, B BHIPAYKEHNH

(2,5+3,5)+2,1
cofepIKaTeA CKOGKH.
Briuncaus 3HAYEHHE ITOFO BHIPAMKEHHH, MOAYIHM
yucao 12,6.
TIoaToMY MOMHO 3ANHCATE:

(2,5+38,56)-2,1=12,6.

Ciepa n CIIPABA OT 3HAKA +=% CTOHT YHCHOBLIS BREIPDA-
FEeHHA.

[Ba HYMCHOBBIX BHIPDAXKEHHHA, COSAHHEHHEIE IHAKOM
=, oﬁpasywr HUCACO0E PACEHCINGO.

Eecau sHaYeHMA qeBoil ¥ npaBoif 1acteil THCA0BOTO pa-
BEHCTE& COBHOANAIOT, TO DABEHCTBO HAILIBRIOT GEPHbLH.

185+1
Hamnpumep, — =T7+1 — BepHoe PABEHCTBO, TAK K&K

3EAYEHHA €I AeBOH TacTH H NpaRoil YACTH COBIANAIOT
U paBHH 8.

HaiiTi sHageHNA BRIpAXKERUT
6+12-3 u (6+12)-3.

Heoonsays u3BeCTHRIN nopaxox medcremil, nonyuaemM
TaKHEe Pe3yIbLTaTh:

6+12-3=6+36=42,
(6+12)-3=183=54. <

ZT0T NPAMED HANOMWHAET, YT0 CKOGKH MOTYT RINATH
HA Pe3yJbTAT BHNOJIHeHUA HelcTBHI.

H3zpecTHO, 4TO:

CIOMeHHe W BRIMUTAHME HAZHIBAKOT Jelicmauamu nep-
80ll cmynenu;

YMHOXKeHAHe B AejieHMe — Jeillcmsunniu smopoit cmy-
neEHL]

BROdBefeHHe B KBAJPAT #H Kyl — OJeillcmeuamu mpemo-
eil cmyneHu.



Ilpu Haxo:KJAeHHH 3HAYCHHSA YHCJIOBOTO BBIPAMKEHHHA
MPUHAT CAeAVIOUUl nopadok évinoanenus deiicmeuil:

1) Ecnn BhIpaskeHHe He COAEPKHT CKODOK, TO cHa-
yaJia BHIMOJHAIOT AeHCTBHA TPeThbeld CTyIeHH, 3aTeM
JelicTBHA BTOPOH CTyIeHH M, HAKOHeN, AeHCTBHA
nepBoil CTYNeHH; AeHCTBHA OJHOH M Toil e CTyIeHH
BBINIOJIHAKIOT B TOM IOpsAgKe, B KOTOPOM OHH 3amluca-
ubl. Hampumep:

3:5%2+4-5:44+7=3:25-4-5-4+7=
=300-20+7=28"7.

2) Eciau BeIpaskenue CoIep:KHT CKOOKH, TO cHAYAJIA
BBINIOJIHAIOT BCe JeHCTBUSA HAJ YHCIAMM, 3AKJIIYEH-
HBIMM B CKODOKax, a 3aTeM BCe OCTaJbHble HeHCTBHA;
BBINIOJIHEHHE AeHCTBHIA Haj YucIaMM B CKODKax ¥ BHe
MX NPOH3BOAMTCA B HOpANKe, YKasanHoM B 1n. 1. Ha-
nmpuMep:

(23+4-T)+6—(3+2+4)=(8+4—T7)+6—(3+2+4) =
=(32-7)+6—(3+8)=25-6-11=150-11=139.

3) Ecnu Bhiunciasierca 3HadeHwe ApobH, To cHadasa
BBINOJIHAOTCA JeiicTBHA B YHCJHTeNe XpobH U B 3Ha-
MeHaTeJie, & 3aTeM IepPBHIH pe3yJbTaT XeJIHTCA Ha
Bropoii. Hanpumep:

2:3°+6-5_2-27+6-5 54+ 30 84 _3

3+52  3+25  3+25 28

4) Ecnn BeIpakeHue COJep:HUT CKOOKH, BaKJIIOYEH-
HBI€ BHYTDH APYIHX CKOOOK, TO CHAYAJA BBLITIOJHAKOT
JgeiicTBuA BO BHyTpeHHuX ckobOxax. Hanpuwmep:

2:(8—(5%2-4))=2+(8—(25-4)) =
=2+(8-21)=2+(-13)=-26.

5,2+ 3,9-2-(14,7+5,3):4
3,54+1,5-5 ’

3amaua 3 Brluneauts

P BrimosmEMM BBLIUMC/IEHUA, MCTIOAL3YA IPABHIA O IIO-
pAgKe NeHCTBHIA:

1) 14,7+5,3=20; 2) 3,9-2=7,8; 3) 20:4=5;
4) 5,2+7,8-5=8; 5) 1,5:5=17,5;
6) 3,5-7,6=—4; 7) 8:(-4)=-2. <l
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YopaskHeHusn

Briumcaurs:

1) 75-3,75; 2) 0,48-25; 3) 3&2;

4) .38 5) §2.2. 6) 11. 1
7 2 11 7 14

7) —18:(—4,5); 8) (-10,5)-0,4.
3anucaTh B BHAE YHCJI0BOTO BEIDAXKeHHUA:
1) npousBegeHNe CYMMBI W pasHocTH 4yucesa 13 u 17;

1
2) yABOeHHOe NpOH3BeJeHHe YHCell - u 2,7.

3anucars B BH/e YHCIOBOTO PABEHCTBA M [IPOBEPHTH, BEPHO JIHM
OHO:

1 1 2 2
1) cymma umces - u 3 paBHa PAa3HOCTH YHCEJ — H 1_5
2) npoussenenue uyncen 40 u 0,03 paBHO YaCTHOMY OT JeJI€eHUS
yucaa 6 Ha 4ucio 5;
3) vasoenHas pasHocTs uucen 10 u —2 B Tpu pasa Dojasmie cym-
MBI 3THX YK€ UMCeJ;
4) yrpoenHaa cymma uucesg 2 u 6 B aBa pasa OoJsblme mpo-
HUBBeINeHUSA BTHUX JHe YHCeL.
B racce kuHoTeaTpa npojgaso 154 6uiera mo 25 p. u 76 6uyeToB
o 30 p. CKonbKO ZeHer MoaydeHo 3a Bce Guierni?
YKasaTh NOPAAOK BLINOAHEHHS AeHCTBUH M BBIYHCIHUTH:

2
1) 1,7-3%%-12_15; 2) 27,7—(%] -100+6,4:0,8;
1) 2
3) 48-0,05—[5] SBA+LT 4) (257 +15-2-0,24:10.6.

HaiiTn 3HauyeHHe YHCI0BOI'O BbIPAYKEHHS:

I S T

3 4241 (114} " 51_1.(13+1);

3 4 9 9 ¥ 4 4
5) [3%-32 -17}:13—0,07; 6) 1—[75-%—2,67-32 ]
BrIIOMHUTL AEHCTBUA:

52 _ 4,2:6-31.0,3

1) M; 2) S — - E—

3,5+ 22 7,5:0,5
3) 13%-(18,1—(32 +6,1)); 4) ((7,8:0,3-3%)+3,1):0,7.
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10

3AINHCATH BBIPAKEHHE, 3HAYEHHE KOTOPOI'O
PABHO 100, C [TIOMOILbIO TOJBEO YETBIPEX
HH®P 9 H 3HAKOB APHOMETHYECKHX
JEHCTBHI.

3anucars B BUJIE DABEHCTRA W NIPOBEPHUTH, BEPHO JH OHO:
1) 20% or uucaa 240 paBHHI 62;

2) uncino 18 cocrasaser 3% ot uucya 600;

A _ =
3) npoussesnenue yucesa 15— u 5 cocrasnger 11% ot unena 700;
[

4) uerBepras uyacts yucaa 18 pasHa 5% ot umcaa 90;
5) uncao 111:3 pasuo 10% or guncaa 370;
6) 650% or umcaa 12 paBab T7.

He Beinonssas geiicrBuii, 00'bACHUTD, I0YEeMY PABEHCTBO ABJIAET-
¢ HEeBepPHBLIM:

1) 18,07-23,2-5=78,93  2) 0,48-17=81,6;
g) 2.1.2_ 1 0 3. (-0,49)=2,1;
3747 a1 7
5 45012 6 401112
3 7 13 3 5 14

Yrobel ycmeTs K OTXOAY Moe3fa, IPynna TYPHUCTOB JOJMKHA
npoiiTi 22 KM g0 craHoum 3a 6,5 u. TypHeTel pelimiau IBH-
raTbCcs B CHEAVIONIEM peXKHMe: CHAYAJa HATH CO CKOPOCTBIO
4 gkM/4, nenass depes Kamgoie 1,5 4 DATHAXIATHMHHYTHBIH

1
NIpHEAJ, a4 IIO IIPOHIeCTBHH 5; Y CHH3HTE CKOPOCTE OO 3 RM/‘-'( H

uATH 0e3 NPHBAJOB. YCIEHT JH OHH NPHOBITH HA CTAHIHIO A0
oTxoaa moeama?

7



3agaua 1

AJredopanuecKHe
- BbhIpajKeHns

R N L N D O D ey Dy R EE

BagymaiiTe KaKoe-HHOyAb YHCJIO, YMHOXKBTE ero Ha 3,
K TOJYYeHHOMY pes3yabTaTy npubasbTe 6, HalileHHYIO
CYMMY paszjeruTe Ha 3 M BLIUTHTE 33JYMaHHOE YHCIO.
Kakoe umncao noayyuiaocs?

Ilycers sagymano yucsio 8, BelmosHUM Bee JeHCTBHA B
TOM INOpAAKe, KAK dT0 YyKas3aHO B YCJIOBHH:

1) 8-3=24; 2) 24+6=30;
3) 30:3=10; 4) 10-8=2.

ITomyuunoce unuciao 2. 3To pellesEHe MOKHO 3alHCATh
B BHJIe YHCJOBOI0 BeIpa)keHusa (8:3+6):3—8, amaue-
HHe KOTOpPOr0 paBHO 2.

Ecau Obl OBLJIO 3a4YMaHO YHCJIO 9, TO IOJYYHJIIOCH OBl
4pca0Boe Bhipaxenue (5-3+6):3-5, sHaueHue KOTO-
poro Tak:ke pasHO 2.

BosHukaer goragka o TOM, 4TO, KaKoe Obl YHCJIO MbI
HHU 3aJyMaJH, B pe3yJbTare moxyuurea aucio 2. IIpo-
BepuM 270. O6o3HAYUM 3aAyMaHHOE YHca0 GyKBOi a 1
3anmuileM JedcTBUA B TOM HOpALKe, KAK YKAa3aHO B
YCJIOBHH:

(a-3+6):3—a.

Hcnonbaysi uaBecTHBIe CBOHCTBAa apH(pMeTHYECKHX
neHCcTBHH, YIPOCTHM 2TO BBEIDAXKeHUe:

(a*3+6):3—-a=a+2-a=2.

Ilpu pemmenum samaun OBLJIO NOJNVYEHO BhIpaKeHHe

(a*3+6):3—a, KOTOpOE BAMHCAHO C MOMOIILI OYVKBBHI

a, obosHavawmeit awoboe uucnao, yucen 3 u 6, 3HaKOB

xeicTBUH M CKODOK.

910 npumep anzebpauyeckozo évipaxerud. Ilpusegem

ele NnpuMeps! ajredpandecKUX BhIPaXKeHHMH:
2+(m+n), 3-a+2-a-b-17,

(@+b)+(a-b), 21¥,
a



Samaua 2

Jnsa cokpalleHHs 3anMCH 3SHAK YMHOMKeHUsA (Tod-
Ka) vacTo omyckaerca. Hampumep, Bmectro 2-+a+
+3+(x—y)+(x+y) oumyrT

2a+3(x—-y)(x+y).

Ecnu BmecTo Kakmoii 6VKBBEI, BXOAAMeNR B aaredpau-
yecKoe BhIDaXKeHHe, MOACTABHTH HEKOTOPOE YHCJI0BOe
3HAYEHHE W BRINOJHUTL JAelicTBHsA, TO HOJYUYEHHOE B
pesyabTaTe YHCJIO Ha3bIBAOT 3HAYeHUeM anzefpauye-
CKO020 8bLDANEHUA.

Hanpumep, sHaueHue ajrebpamvyecKoro BhIpaKeHHHA
3a+2b—-T npu a=2, b=3 paBHO 5, TAK Kak

3:242.3-7=5

3HAYEHHE ITOrO JKe anredpandecKoro BeIPAXKeHUA IPH
a=1, b=0 paBro —4, Tak kaK 3:1+2:-0-7=-4.
Bﬁaqeﬂ'ﬂe MFEGP&H‘{ECKO[‘O BbhIpasKeHHdA

(a*3+6):3—a
paBHO 2 npu Ja0b60M 3HAUYEHHH d.

Haiitu 3HaveHEne ajredpanuyecKoro BEIDAYKEHHHA

(3a+T7)b npu a =10, b=5.
a-b
(38:10+7)-5 _ 375 _ .
10-5 5
YnpamHeHUA

11 Banmcars:
1) yABOEHHYIO CYMMY YHCceJ 5 u m;

2) NoJOBHHY PA3HOCTH 4YHced ¢ U d;

3) cymmy gucna 12 1 npoussejeHus ducesa a u b;

4) uacTHOE OT JleJIeHUA CYMMBI YHMcea n U m Ha ducyao 17.

3) 0,25a—4c? mpmwa=4,c=3; a=0,1, C:E;

Haitti snavyenmne anrebpanueckoro BhIDaKeHHA:

1) 3a—2b anﬂ:%,b:l; a=0,01,b=i;

2) 2a+3b npua=3, b=-2; a=-1,4, b=-3,1;

1

4) 2a2—%b npa a=2, b=9; a=41, b=2.4.

Cronbko munyT: 1) B 7 u 30 c; 2) B m uacax; 3) B p CeKyHAaX;
4) B m yacax, | MEHYTax u p ceKyHuax?



14

15

16

17

18

HaiiTh 3HaueHHe BhHIPAsKeHHA:

1) Sbe+m) npu b=£, c=6, q=l, m=l;
2q+47 8 2 >
4
2) 3C7Y) 1 pm x=8,31, y=2,29, p=2,01, ¢=2.
2p+gq
3anucaThb:

1) 66% ot cymmel uncen a u 4,02;
2) 33% ot uwactHOrO umcen x u 0,27,

HaiiTi sHaueHHe anredpanvecKoro BhIPAKeHUS:

%a+0,4:b-—4,4

£ — gapua=1, b=2; a=0,0=1;
3.5a—-4b+8,2

ab + l(;.u—r b)
—4 npua=1, b=-1; a=-2,b=1.

6a-b+3
MoseT 1¥ IPH KaKOM-J1u60 3HAYEHHH G PABHATBLCHA HYJIIO 3HAUe-
HHe ajre6paHuYecKOro BLIPAKEeHHA:
1) a+999999; 2) ——;  3)

a-5

a-1

5 4) a? +1?
47+5

Yucno cogepsxur 4 corau, b gecaToB ¥ ¢ eguHHN. IIpu Kakux
3HAYEHMAX b M ¢ JAHHOE UMCJIO0 KPATHO TPUAUATH?

AaredpanyecKkie paBeHCTBA.
Dopmyan

Ilpy pemeHMH MHOIHX NPAKTHYECKHX 3afad 4acTo
aasa 0003HAUeHHA YHCces HCIOJb3VIOTCA OVKBEL

Hanopumep, ecanm @ u b — AJIMHBI CTOPOH NPAMO-
VroJLHMKA, U3MepeHHBIe OAHOH M TO# Ke efuHHNEH
AAMHBI (HanpuMep, B caHTUMeTpax), To ab — ero mio-
mane, 2(a+b) — ero nepumerp. OBozHaYMM ILI0ILIALE
OpAMOYTOJbHUKA OyKBOil S, a mepumerp GykBoit P,
Torga moayvuuMm dopmyawl S=ab, P=2(a+b). Ecan
AJNAHEL CTOPOH U3MEPeHEl B CAHTHMeTpax, To S — umne-

10



Sanauqa 1

JI0 KB4JPATHBIX CAHTHMETDOB, 8 P — 9u¢i0 caATH-
MeTpoB. BywBaMH 0603HATAKT TAKXNKE HEHIBECTHHIE
YHCAA B YPARHEHMAX.

Hanpumep, B ypasaerdu x+12,3=95,1 neussectHoe
qucnoe obosHaueHo GYKBOR X, & B ypaBHeHHH 2y+3=17
6ykeoit y. C nomomnsio 6yks yJ100H0 3aTTMCHIBATE CRO-
cTea apudmMernyeckux peiicTrnii, Hagpumepn:

a-(b+ec)y=(a-b)~c=a-b-c, (n

(a+b)ic=are+bic. (2}

B anrebpe ofHa u Ta xe OYKBA MOXMeT OPHHHMATE DA3-

JAUYAEIe YHCAOERe sHaueHHA, Tak, B pasenctee (1) q,

b, ¢ — nmwobrie uncna; B paseHcTRe (2) 2 1 b — d00He
HJHCHAA, A C — JT.]OﬁOG YHCAO, Rpome HYJH.

C noMoilbio 6YKB MOKHO 3ANIACATE QOPMYALL HEMH020

U HeHemiozo HAamypaabHblY YUCER, Ecam @ — 4QeTHOe
YHCAO, TO OHO JeTHTCH HA 2 M ero SANHCHIBAIT TAK:

g=2n,

rje 7 — HATYPEJBHOE YHCHAQ.
Eeru b — meueryoe uueno, TO IpH AeIeHHUY ero HA 2
OCTATOK pPaBeH 1 M ero 3aNHCHEAKT TAK:

b=2n+1,
TLe 7 — HATYDAILHOE THCAO MJIH HYE.
MoxHO opMYITY HEUETHOTO YHCHAA 3ANHCATE TAK:
b=2k -1, rae k — HaTYpAIBLHOE YHCAO.
Heoonbsopaude GyKE MOIBOJIAET S3a4lHCATh XOf4 pe-

INeHKA MHOTHX 34084 OJHOTIO H TOG e THIIZ.

CagoBblit yuacToR nAMeX G(ODMY IPAMOYTOJIBHHKA,
AIMHA KOTODOTo PABHA @ KWJoMeTpaM, INHDHHa — b
ruaomerpaM. Iocae ocymeHHsa GogoTa HAOIOALL Y4a-
cTKa yBeamuunack na 0,88 xm?. Kaxoil ctana mio-
wajde cajororo yuacirra? IIporecTn BLIUMCIEOHMA AIAA:

1) a=22nb=0,8 2)a=14nbdb=43.

Ho ocymermsa GoJxorTa OJOLIAANE caga OBAA DABHA
abxM?, mocne OCymIeHEA OHA CTANA PABHA

(ab-0,88) xm?.

1)IIpna=2,2 u b=0,8 ooryvaem
2,2-0,8+0,88=2,64.

2YMpna=1,4 » b=4,3 noayuaem
1,4-4,3+0,88 =6,9. <

11



3apaua 2 TypECT BhIEJ H3 HOCENKA H HAIPDABHUJICHA E TOpOA.

19

‘21

25

Ilpoliga 6 KM, OH cen B aBTODYC M 38 § 1ACOB JOEX&J IO
ropoaa.

1) Haitts paccrosume s {B KM) MeRIY OOCEJKOM H
TOPOAOM, eCAN ABTOO0YC ABHTANCH €O CKOPOCTBIG U
(8 xkM/4).

2) s nonygennoi dopMyasl BEID&3HUTE § Yepes s U U,

1) 3a ¢ 4acoB TYpHCT npoexat Ha apTobyce vl KH-
nomerpoB. [loatoMy paccToAHMe MeXIY [OCENKOM H
rOPoAOM BHIPAKAETCH dopMynoit s =6+ ut.
2) Ha popmyarl 8 =0+vt HaxoguM vi = s—6. Tar Kak
v<0, To it = =2,

v
¥cnoBHMCA B ZanbHefIeM NpHM AefeHUW Ha anre-
Gpauqecnoe BEIDAMEHHE CYHTATE, UTO €00 3HAYUSHHS
He pakro 0, Tak KakK Aenenue Ha (0 HEBOIMOXKHO.

¥rnpamBeENA

Kyunero 6 mamok mo x py6aeii u 3 magxku Gymaru no y pyO.el.
HamucaTs GOpMYNY CTOHMOCTH P BCel NOKYIIKH.

B marasmH npueeanu 15 AmMBEKCE CAHB, M0 € KUAOFPAMMOB B
KamgaoM, H 20 Amukos A0A0K, 00 b KHIOIPEMMOB B KaMIOM.
Hanucars dhopMyny Macchl 7 NPHBEEEHHOTO TOBADA.

Ila MammHy DOrpy3uaIM ¢ MEMIKOS DIOSHUEL, IO { KHAOCPAMMOE
B K&XKIOM, f ¢ MEHIKOB OBCA, 10 Z KMJIOTPAMMOE B Kaxacm. Ha-
myucaThk GOpPMYAY MacCeH M 3epHA, KOTOPYI0 OCTDY3ANH HA Ma-
HIMHEY.

B kMHOTeaTpe m pEAOB, HO 2 MECT B KOXRIOM, H ellie § OTKHI-
HBX Mecr. CROMBKO BCero Mecr B RBHOTQ&T‘DB? CocTaARUTE
BBRIpAXKEHNE A PellleEHs 3aAAYH W IPOBECTH BEIYHCICHAS OPH
m =30, n=25, k=860.

CKOUbKO BReMbeHM OPDOBOLAT YMEHHK B IIKOJC E TOT deHb, KOUAH
¥ Hero @& ypoKoB, b mepeMes 00 15 MuH ¥ ¢ nepeMer 0o 10 mun?
CocTaBnTL GOpMYNY ANA pemeHus >TOH saZaun.

VKAa3aTH, RAKHE YHCIOBHE 3HAYEHHS MOTYT IPHHHMATEL OVKBH
A b B anrefpanyeckux BHPaKEHHAX:

-2 b 2
1 o2y &=, gy 2 4 —.
) ) b ) a-2 ) a—-b

a

-b
2
Bepro au yTeReDMtiaeHHER:

1) cymma aByx A06LIX HEYETHHIX YUCE] AeIUTCA HA 2
2) cyMmmMa apyX JMIOORIX 9ETHERIX uHCes Aenurca Ea 47

12



HspecTHRE dpannyackuit MaTeMarur XVI B.
Ppancya Buer (1540—1603) cuuraerca ocHOBO-
NOJIOKHHKOM BBegeHHs B anredpy OykBeHHON
CHMBOJIHEH.

23 I'pynns reoaoros, OPOABUreACh 0 CBOEMY MADMIDYTY, €XANA

27

30

“omepxom Ha momansax 3 u 10 MuH e0 fHOPOCTRIO ¢ KIWIOMETDOE B
. 7 48C, 3ATeM TILLIA HA TA0TY 1 4 40 MMH N0 peKe, CKOPOCTE Tede-

HAA KOTOPOH 4 KHJAOMETDOE B 4Yac, M, HAKOHEN, M8 HeUIKOM
2 u 30 MHH €O CKOPOCTEIO b KHJIOMeTpoB B uac, Hanucats dop-
MYIY IOYTH, KOTODEI Hpeojo/esl Te0Jord, o603HaUMB JJHHY

© MapmpyTa (B kM) GYEBOH 3. BRUHCANTE IAHHY MADIIPYTa, €CIH

a=33 xM/q4, b=5,7 km/q, ¢=10,5 &m/u.

ApBTOOYC OpeofoJieBAeT MYTE § KMJIOMETpoE 3a i 4acok. T Ka-
KOM CKOPOCTBIO ZOMIKEH eXaTh aBTOMOGHMIE, YTOBE TOT e NYTE
npecaoaeTs Ba 1 9 6ricTpee aprodyca?

Bepro nu yTRepxIeBHe:

1) opouaBeseErAe ABYX JMOGLIX YeTHRIX YHUCEN HeJdTcs HE 4;

2) 0JHO M3 [RYX NOCAEJOBATENBHEIX UETHLIX UHCeT AeMUTCH
Ha 47

1) "z dopMmyan C=2nR supasuTtk R uwepes C 1 m.
2) Uz dopmyast yv==2 BBIDA3GHTE!
p

a) puepez m n V,;

6) m uepez V m p.
3) Ha dopMynsul $=0vf+! BEIDASHTE:

a){ yepez 8, v U i}

G)v yepes s, t u {;

r) { yepez g, 0 u |
Tpu orpapga caxann zepeppsa. Ilepseiii oTpsg wocagun o ae-
PEEReE, RTopoi — 80% Toro, 4To MOCARNN OepBHIA, 4 TPeTHH —

Ha 5 gepeebes Goabme BTOpOro. CHOJNBKO JepeBbel NOCAIUMH
TpH oTpaaa’

13



31

3
TypHucT BBINIENT U3 TYHKTA A U mpolesa 7 KM 3a 11 4, 3aTeM cle-

JlaJl MmpHBaJ Ha 15 MHH, @OOcCJe dYero NpOIIes OCTABIIHECH
10,5 kM 3a 3 u. Ha KakoM paccTOSHHM OT IVHKTA A HAXOQHICSH
TYPHCT Yepe3 a 4acos, rjge 2 <a <57

14

CeolicTBa apudMeTHYLCKHX
(e CTRHIN

Huas Toro 4ToBBl yCuemHo M3yuaTh anredpy, HYKHO
XO0pOINO 3HATH CBOICTBA apH(MeTHUYeCKUX AedcTBHM.
HﬁHOMHHM, qTo apH@MeTH‘-IeGKHMH ,I[EﬁCTBI{ﬂMH Ha-
3BIBAIOT JeHCTBHA CJOMKEHHSA, BLIYMTAHHMA, YMHOMKe-
HuA B generus. CroeecHile GOPMYJIHPOBKH CBOMCTB
aeHCTBHE Haj dHcIaMu OyZeM KOPOTKO 3alHChLIBATH B
Buae bopmyn. OcHoBHBIE cBOHCTBA AeiicTBHIT 00BIYHO
HA3BIBAIOT 3aKOHAMH, HCIOJB3YA KOTOPbIe, MOYKHO
000CHOBATE ¥ APYyrHe CBOMCTBa AelicTBHI.

1. CroxeHHe W YMHOMEHHE.
HanoMHMM 3aKO0HBI CH0MKEHHSA W VMHOMKEeHHA.
1. IHepemecmumebHuiil:
a+b=b+a, ab=ba.

2. Covemamenvhbiil:

(a+b)+ec=a+(b+c), (ab)c= a(be).
3. PacnpedenumenbHbiil:

a(b+c)=ab+ac.

B armx paseHcrBax a, b, ¢ — mwbele yncna. Ha-
npuMep,
3 2 2) 3
1,2+3y5=3o5+1v2; ===l —=1">
4 T 7)) 4

(-8)+(125+7T)=(-8)-125+(-8)-7.
C nmoMouibi TepedHceHHBIX 3aKOHOB MOXKHO IOJIY-
YUTH APYIrHe cBoiicTBa 3THX JelicTBHil. Hanmpumep:
atb+c+d=a+(b+c+d),
(abe)d =(ab) (cd),
(a+b+c)d =ad+bd +cd.



dagaua 1

Sagaqa 2

3apmaua 3

Boruucants 75+ 37 +25+13.

BoiuucneREHA MORHO IDOBECTH, CNeIVA YHKA3AHHOMY
NOPAAKY AedfcTBHN: CJa0MNTh 75 u 37, K pesynnTaTy
opubaBHTE 25 ¥ X DocneAHeMY PpeSYALTATY NpHGABHTL
13. OnHaKo BEIMHCACHUA MOREQ YIPOCTHTS, 8CIH BOC-
[IOJIE3OBATHCA CBOMCTBAMH CHCREHHAA:

75+ 37 +25+13=(75+25)+(37+13) =
=100+50 =150. <

JTOT NpHMEeD IDKA3LIBAET, YTI0 ¢ IMOMOINLE CRONCTE
HJeficTBUE MOMEC IPOBOAHTEL BHEIYMCIEHMA Hanbodee
npocTeiM (pallHOHAABHBIM) criocobon. CBoiicTRa nedi-
CTRHIH NPHMEHAITCA TAKMe OIA BBINONHeHHMA Opeob-
pasopaHlii anTefpadYeCKAX BLIDAMKEHU ¢ OENRI0 BX
YAPOOIEHHA,

¥npoeturs Bripaxkerune 3{2a +4b)+5(7a +b).

32a+46)+5(Ta+b)=3-2a¢+83- 46 +5-Ta+5-b=
=6a+120+35a+5b =(6a+35a)+(12b+5b) =
=(6+385)a+(12+5)b=41g+17b, <

B xoge pemnenus 3ToMl 38889 DOJAYYHIOCE BHIPANKE-
BHe 62-+12h+35¢+5b. B aToM BHpaXeHHMH CJA-
raemule 6z 1 357 mopoOHEL, TaK KAK OHH OTIARYANTCH
JAPYT OT ADYra TONbKO KoaddunmuerTaMH. Claraemsie
1256 u 5b Taxste nofo6HEL. [TosToMY U MOMHO OELIO 38-
NACAT: BMECTQ BuIpaskenua Ga +120+35a+50 BHpa-
Rerue 4la+17h, T. e. OpHBecTH HOKOOHEBIE Cjarae-
MbBle. 3BanucH mpeobpazoBaHMiT MOXKHC JAeJ4Th
HDATKMMH, BEIIOJNHAA UPOMEXYTOUHEE BEIYHCHEHHA
verHO. Hampunuep:

6(3x+4)+2(x+1)=18x+24+2x+2=20x+26.

2. BHYHTaHHe.

Ha nyre uz MockBw B CankT-IleTepBypr pacmososkes
ropod Teeps. Paccroanme wmexay Mocksoili n
Caarr-ITeTrepfyprom paBeEn 650 M, a8 mexeay Mo-
ckeoit 1 Teepric — 167 kM. HaifiTh paccToaHue Mesx-
ay Teeprio ¥ Caukr-IleTepdyprom.

Ilyers paccroanne memxay Teepwsio i Carxr-Ilerep-
GyproM x kuiaoMerpos. Toraa

167+ x =650, oreyna x=6G50-167 =483.
483 M. <
15



W3 pasencrsa 167 +x =650 uncno x HaXoAuTCA C MO-
MOIIBK [JeHCTBHA BBIUMTAHWA, KOTOpDOEe HA3BIBAIOT
0BpaTHBIM K [eHCTBUIO CIIOXKeHUd. Bvluumanue Mmodxc-
HO 3aMeHUMb CAOHCEHUEM C NPOMUEONONONHBIM HUC-
JAoMm:
a-b=a+(-b).

TloaTomy cBoiicTBA BBIUMTAHHUA MOXKHO 0OOCHOBATH
cBOlicTBAMH cjaoxeHua. Hanpumep:

123-(23+39)=123-23-39=61, a-(b+c)=a-b-c,
123-(83-7T7)=123-83+77=11"7, a-(b-c)=a-b+c.
3angaga 4 HaiiTn sravyenne Buipaskenud 4(3x—5y)+6(x—y) npu
1 1
X = E, y= E.

P Crauana ynpocTuM JaHHOe BHIPayKeHMe:
4(3x—-5y)+6(x—y)=12x-20y+6x—-6y=
=18x-26y.

Ilpu :u:—l L noJjydaem
2’ Y713

18-1_96.L-9_2=7 <
2 13

- Takum ob6pasomM, HCHOJIbL30BAHHE CBOMCTB AeHCTBHIL
. TO3BOJIAET NPeJBAPUTENLHO YIPOCTHUTHL aixrebpamde-
.. CKOe BhIpa)KeHHe, a 3aTeM BBIYMCIHTL ero 3HaueHUe
6osee pamUOHANBLHBEIM CHOCOGOM.

3. lenenue.

3anaua 5 Ilnomaas mpaMoOyroibpEMKa pasHa 380 cm?, oaHa u3
ero cropos pasHa 95 cm. Halitu Apyryio cTopoHy mnps-
MOYVIoOJBEHHEKA.

¥ W3 gopmyns S=ab mHaxogum b=§. Tax xKakx
a

S=380, a=95, 10 b=-20 _4,
95

4 cm. <

W3 pasenctBa ab= S umnciao b HAXOAUTCA C HOMOIBIO
JeHCTBUA [eJeHHs, KOTOPOe HasblBAIOT ODPATHEIM K
neﬁc'rnmo VYMHOMXEeHHNA.

,I[GJ'IEHHE MOMHO 3aMeHHUTh YMHOMEeHHEeM Ha 4YHCIO,

a 1
obpaTHOe NeJUTeN: —=da-—.
b b
IloaToMy cBOiiCcTBA [JejleHUS MOJKHO BBIBECTH U3

CBOMCTB YMHOYKEHHA.

16



a+b a b
3angaua 6 Iokasars paBeHCTBO =—+—,rme c#0.
c ¢ ¢

> 3ameHsia AeJleHMe YMHOXKeHHeM, INoJiydyaem:

a+b

—(a+b)-1.
¢ c

HpHMeHS{H pﬂcl’]peﬂe.ﬂl‘ITeanhIﬁ 3aAK0H, HAXOJHNM:
1 1 1
(at+b)~=a-—+b--.
c c c

3aMeHAA VMHOMEHHE JeJeHHeM, IIoJgyvdaeM:
1 1 a b

a*—+br==—4—,
¢ [ c ¢

YnpasaeHH

32 HaiiTn 3HAYEHHE UMCJIOBOrO BLIPAMKEHHS, HCIHOJbL3YA 38KOHEI U
cBoiicTBa apudMeTHIYeCKUX AeiCTBHIi:
1) 29-0,45+0,45-11; 2) (51,8+44,3+48,2—24,3)-?13;
3) 4,07-5,49+8,93-1,51;
4) -11,401-23,17+4,401-10,83.
38 IIpusectu nomobGHBIE ciaraeMble:
1) da+2b+a—-b; 2) x-2y-3x+5y;
3) 0,1c—0,3+d —c —2,1d; 1) 8,7—2m+n—%m+§n.
34 IIpusectn nojobHBIE claraemble:
1) 2,3a-0,7a+3,6a-1; 2) 0,48b6+3+0,52b-3,7b;
1 1

1 5 b1 1
x4y e . —
3) 3x 2;1‘ sa 6a+2. 4) Gy 3

5) 2,Ilm+n-32m+2n+1,1m-n;
6) 5,7p-2,7¢+0,3p+0,8q +1,99 — p.

1 2
b—-y+=b-3;
6/"3

ITpouenmnoe codepxcanue caxapa
6 pacmeope (cM. pucynok) Haxodum
makx:

0,3
pc:/l? = ﬁ.IOO% = 12,59{1:
Kaxoso npoyenmunoe codepicanue
caxapa 6 pacmeope, NOAYHEeHHOM
dobasenenuem 400 2 caxapa é 3,6 Kz
600bL?

17



37

39

CROJBKO TPEYIOABHHKOB,
KBAJPATCGB H IIPAMOYroJdb-
HHEOB HA 3TOM PHCVHKE?

VIpoCTHTE BRIpAXKeHHE:
1) 3(2x+1)+5(1+3x); 2) 42+ x)-3(1+x)%
3) 10{n+m)—4(2m+Tn); 4) 11{56c +d)+3(d +¢).

VYOpocTHTE BBIDAMKEHHME A HAHTH €r0 YHOJ0BOE 3HAYCHHE:
1) 5(8x-T)+2(1-x) npn x = %;
2) 7(10-x)+3(2x—1) ipa x=-0,048;

3) %(6x—3]+ = (53-15) npx x=3,0%;

4) 0,01(2,2x-0,1)+0,1(x~100) npu x=-10.

Henonsaya cBOHCTRE apUOMETHYECKNX TefcTRHE, BHYHCINTE:

1) 1(0,14+2,1-3,5) 2) £ (4.8-024-1,2)
3) [18§+21§):3; 4) {15§+20§]-1.

7 4 7 16 ) 5
VOpocTHTDh BhHIDAMEHHe!
1) 1,2a—(0,2a +b); 2) 0.7 (2y—0.7x):
3) 0,1(x—2y)+0,2(x+y);  4) %(m—Sn)+%{n-—2m];
5) 8(a+3b)—9(a+b); 6) B(c+d)—T(d+2¢).

JoxazaTe, 1To:

1} yaBoeHHAA cyMMa yuceNl 3a U 7h pABHA OAHON TPETH CYMMH
yucen 18a a 42b;

2) gics0, NIPOTHBONOACHHOE pasHocTH uncen 0,2y u 0,3x, pasno
opHOH Aecaroll pasHocTH umcen 3x w 2y,

18



40 CroabpKo JecATHUYHBIX 3HAKOB IOCJIE 3ANATOH COAEPIKHAT:
1) cymma uncexn 0,048 u 3,17;
2) pasHocth umcen 2,0017 u 5,01;

3) ii) cymmbl 9ucen 44,95 u 0,045;

1
4) g PAsHOCTH wmCen 1048 u 9457

41 Tpu orpaga cobupann maxkyaaTypy. [lepsriii orpsaxg codpan 80%
TOro, 4rTo codpaj BTOpPOH OTpAk, a TpeTH# orpax cobpan 50%
TOTO, 4YTO coOpaiM mepsBbie ABa oTpana. Kakoil orpajx cobpan
OoJibIIe MaKyJIATYpPHI?

3anava 1

[IipaBuiaa packpsiTus
CKOOOK

E ..... fmeoen fcooan oooac Joooooflooooo Joo000 Taooac Noooon [innoaa Noooac Jooc

1. AnrebpandyecKasa cyMmMma.

B nsapmaruara;HOM 3faHuM ABHMeTcA JHPT. C BOCE-
MOI'0 9TaXa OH HmepejABHHYJICHA Ha 6 sra)kell BHUS, 3a-
TeM Ha 12 araxkeil BBepX, Ha 4 aTa)ka BHUS3, Ha T ara-
sKell BBepX, Ha 13 osrakeit BHM3. Ha xakxoMm asraxxe
HaxXoguTca Judr?
Yrobel HAMTH, HA KAKOM 3Ta)e Haxogurca Jaudr,
HYKHO BBIYHCJHTL 3Ha4YEHHE YHCJIOBOIO BEIPAKEHHA
8-6+12-4+7-13. 310 3HadeHHe paBHO 4.
JIndT HaxoauTCA HA YETBEPTOM STae.
Buipamenue 8-6+12-4+7-13 mHasweiBaloT aa-
zefpaudeckoit cymmoil. Takoe HazpaHue 00BACHAETCH
TeM, 4TO 3TO BBRIPA’KEHWE MOYKHO 3almucaTbk B BHJE
CYMMBI
8+(—6)+12+(—4)+T7+(-13).
IIpuBeneM eie npuMephbl ajaredfpamdecKUx CyMM:
3—(-7)+(-2), 2a-Tb+c—d,
a+(—-b)—-(-c).

Anzebpauieckas cymma — 9TO 3allHCh, COCTOALAA U3
HECKOJIBKHX anre6paHvyecKUX BbIPAyKeHHIl, COexH-
HEHHBIX 3HAKAMH «+» HIH «—»,

19



3aMeHAs BBIYHTAHHE CJOMKeHHEeM, ajare0pamvdecKyio
cymMmy a+(—b)—(—¢) MOKHO 3amUCATEL NO-APYTrOMY:
a+(=b)—(-c)=a+(=b)+c.
O6rruno anrebpamueckme cymMMmbl BuAa 3—(-7)+
+(—2), a+(—b)—(—c) sanucpIBaOT KOpoYe Tak:
3-(-T)+(-2)=3+7-2;
a+(-b)—(-¢c)=a-b+c.
B anrebpanueckoit cymme 3+ 7 —2 ciaraeMBIMUA SBISA-
oTCA YHeaa 3, T U —2, TaKk Kak
3+7-2=8+T+(-2);
B aarebpandeckoi cymMMme @ —b+¢ craraeMbIMH SBJIA-
wred a, —b, ¢, TaKk Kak
a-b+c=a+(-b)+c;
B anrebpauueckoil cymme 2a —Th—c¢ ciaraeMbIMH AB-
nawoTea 2a, —-Tb, —c.

2. PackpoiTue cko0OOK M 3aKJW4YeHHE B
cKOoO0OKM.

IlpeobpaszoBaHre BhIpajKeHWi, coAep:KalIUX CKOOKH,
mepeji KOTOPHIMA CTOMT 3HAK ¢+», OCHOBBIBAETCH Ha
CJIeAVIONIUX CBOMCTBAX CJIOMKEHHA:

a+(b+c)=a+b+c,
a+(b-c)=a+b-c.

OTH pPaBEHCTBA IIO3BOJAT CHODMYIMDPOBATEL NeEpeoe
npasuno packpelmus cKobok.

Ecam k anreGpamdyecKoMy BHIpaXKeHHI0 NpHOGaBid-
ercsi anrebpamyecKkas CyMMa, 3aKJIIOUYEHHAA B CKOO-
KM, TO 3HaK «+» mepel cKoOKaMu M CKODKH MOXKHO
OIYCTHTH, COXPAHHUB 3HAK Ka’KAOr0 CJIAraeMoro aTou
aJrebpandyecKol CyMMBI.

Hanpumep:

1) 14+(7-13+2)=14+7-13+2;
2) at+(b+c—-d)=a+b+c—d;

3) (a-b)+c=a-b+c.

IIpeobpazopaHue BBIPDAMKEHHI, COAEPKAIIMX CKOOKH,
mepeji KOTOPHIMH CTOMT 3HAK «—», OCHOBBEIBAETCA Ha

CHIeaAVIOMHAX CBOMCTBAX BBIUMTAHMS:
b—(-a)=b+a,

a—-(b+e)=a-b-c,

a—(b-c)=a-b+c.



Has sTHX paBeHCTB CHNSAYET 6MOPOe RPASURO pac-
KPLMUA CKODOK.

Ecan n3 axrefpaduecKoro BHPA’KEHNs BRIYATAETCA
anrefpanyecKad CyMMa, 3aKJIKYeHHAS B CKOOKH, TO
SHAK ¢—» MePed CKOOKAMH M CKOOKE MOMHO OHYC-
THTh, HGMEHHAB 3HAK KAajKAOTO CAATEEMOrc aroM an-
refpanyecKoil CYMMHE HA NPOTABOMONOYKHEBIN,

Hanpumep:
1) 14—(7-13+2)=14-7+13-2;
2) a—(b+c—-d)=a-b-c+d;
3) —(a-b)+te=—a+b+c.
S3agaua 2 Packprite ckobkr B yIpOCTHTE BLIDAYKEHHRS
3x+(5-(Bx+3)).

Bx+(5—(8x+3)=3x+5-(8Bx+3)=8xr+5-8x-3=
=2-5x.

HHOI‘,HS. OOAe3IHD FAKIIOUNTE HECKONBKO claraeMueli
B CKOOKU.
Hanpuwmep:
1) 108-137+37=108—-(137-37)=108-100=238;
2y atb-c+d=a+(b-c+d).
Eenyu nmepel ckofKaMK CTABUTCH 3HAK «+3», TO 3HA-
KH BCEX CJaraeMblX, SaKJI0YaeMBIX B CKOOKH, CO-
XpaHAKTCA.
3} a-b-c+d=a-(b+c-d).

Ecan nepen cKOOCKAMH CTABMTCHA SHAK 3%, TO 3HAKH
BCEX CJATAEMEIX, 3AKNIYUSEMBIX B CKOOKH, MEHAIOTCA
Ha HPOTHBOMOJIOH(HBIE.

YopaxmBpenud

.42 BpiuHCANTH, HCOOABAYA CBOHCTBA ADHGMETAYECKUX AeHCTEHE:
1) 4,385+(0,407+5,615;  2) 73+[E-33J;
8 18 B

"7 8) 0,213—(5,8+3,413); 4 101—[34-—19}
: 17 9 17

Packputs crofku (48—44).
48 1) a+(2b-3¢c); 2) a-(2b-3¢);
Lo 8) e—(2b+8¢c); 4) —{a—-2b+3c).
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47

49

50

57|

52

1) a+{b—(c-d) 2) a-(b~(c-a)
3) a—((b-c)-d}; 4} a—(b+{c-(d-k)).

PackpeITh ¢crOOKH M YOPOCTHTE:
1) 3a—{a+2b); 2) dx-(2y—3x)
3) 3m—(5m—(2m-1)) 4) 4da+(2a—(3a+2)).

JaKIIOYKHTD B CKOOKH BCE CJIaraeMele, HAUMHAA C YHCIA M HMIH
{(—m), oDocTaBHB nepef croDKaMH IHAK ¢+s:

1) a+2b+m—-c; 2y a-2b+m+¢;

3) a-m—3c+4d: 4) a-m+8b6% —2a8,

Sakaounrs B cko0OKH BCe claraeMble, HAYHHAR ¢ YHCAA M HIM
{—m), nocTaPpHB meped cHKOOKAMM JHAK +—»!

1) 2a+3b+m-—c; 2) 2a+b+m+3¢;

3) e-m—2a2 +3b%; 4) a-m+3b% - 2a%.

¥upocrurs:
1) (ba—-2b)—(3b-5a); 2) (6a-b)-(2a+3b)
3) Tx+3y—(-3x+3yk 4) Bx—(3x-2y)-5y.

Hafiry uucI0BOE 3HAYEHHE BRIDAKEHUA, NPEABADHTEILHO YHPO-
CTHUE €ro:;

1y 2c+5d)—-(c+4d) oppe=0,4, d=0,6;

2) (3a-4b)-(2a-3b) npua=0,12, b=1,28;

3) (Tx+8y)—(5x-2y) mpm x=- 2 y=0,025;

4) {60 —-86b)—(8c—-Hb) opme=-0,28, b=2%.

Ilyers m UM R — HATYPaJAbHHeE uacna. Joxazars, 4TO:

1) pasHocTe YMces 8m—n ¥ Hm —4n JeanTcs Ha 3;

2) eymma wmesna Hm-—3n M yMeda, NPOTHBONOJCHKHOTO THCITY
m-—"Tn, peautTca Ha 4,

HNorazars, 4TO NpPH MOGHIX 3HAUEHUAX 4 3HAUEHHEe BLIPAKEHHA
2(3a-5)-(7-(5-6a))
OTPHLATEABHO,

B TpexaHagHOM YMCIIe CONEDXKHTCA @ COTEH, b NECATKOE # ¢ eIH-
HHL,.

1} CocraBuTe H YIPOCTHTE CYMMY X8HHOrO YHCAA M YHCAA, 94-
MHCAHHUTO TeMu ke LudpaMd, HO BBATHIMH B o0paTHOM 0O-
pAnKe.

2) CocTaBurs PASHOCTE AAHHOTO YHCAA M YHCIA, 38IHECAHHOTO
TeMH e uudpamu, Ho B o6paTHoM nmopsaake. dokaszaTh, 4TO 0N0-
JydYeHHad PAIHOCTEL JexuTed Ha 9 u va 11,
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53 BoIUHCINTEL 3HAUEHHE UHCJIOBOTO BEIDAYKEHHS:

{2,4-—%]'0,6
1) - +1,04;
(§+025J-04 6-53
8 ‘ ] 20

(3.25——%}-6.25 [5,5ﬁ33]:5

2) 4

- .4 _0.8)-3
(2 (Il,'?ﬁ).5 (2-0,8) 1

54 Banucars:
1) yaABOEHHYIO pa3HOCTL umcen a u b;
2) yaBOeHHOe NPOHu3BeJeHHe YHCeJI m U n;
3) uacTHOe OT JeJIeHUsI CYMMBI YHCEeJN 71 M M HA UX PA3HOCTS;
4) npousBeJileHUe CYMMBI YHCeJd @ U b M MX Pa3HOCTH.

85 HckyccTBeHHBIH CHOYTHHK 3eMJIHM JBHKeTcd €O CKOPOCTBIO
8000 m/c. 3a xakoe epeMmsi OH mpoiiger noyTs, pABHBIH
48 000 xm; 1 440 000 xm?

56 PeakTuBHBII camoJer pacXxoAyeT a4 JHTPOB TOpIOYero Ha
1000 kM nyTH.

1) Croasko auTpoB roprodyero pacxoxyerca xHa 3000; 8000; 500;
$ KHJIOMETDOB IyTH?

2) Kaxoii nyTh nmpoJieTesJ caMoOJIeT, eCJIH OH PACXOJ0BAJI I'OPIO-
yero Ha; 0,1la nurpos?

57 Jlas oxJaskJeHUs JOMeHHOH Meud 4epes ee CTeHKH esKeMHHYTHO
nponyckaerca 26 kybomerpos Bojbl. CKOJIBEKO KyDOMETPOB BOJBL
MPOXOAMUT Uepes CTeHKH JOMEHHOH IIedH 3a OAHH cYTKH? 3a IATH
cyToK? 3a m cyTok?

58 VnpocTurh BRIpajkeHHe M HAWTH €ro YUCJI0BOe 3HAYEHHE:

1) 0,5(a—2b)~(3b+1,5a) npu a=0,48, b=0,03;
,_ 2) (%aw]-%{a—l,%) upu a =3, b=-3.

89 Pacxoj dJIeKTDPOSHeprHH 3a CYTKH IpH paGoTe XOJMOAMILHHUEA
~ paBer 1,9 kBr+u (kuaosarT-uac), a npu paGore TeleBH30pa —
1 xkBr+u (u3 pacuera paboThl TejJeBM30pa B cpelHeM 4 4 3a
cyTiu). CKOIBKO CTOUT 3JIEKTPOHEPrusi, NoTpebIeHHAs 0bouMU
npubopamu 3a 30 cyTok, ecau 1 kBr-yu crour 1 p. 30 k.?
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He Boiumcisisa, o0bACHAUTD, IOYEMY:

1) npoussenenue uucex 2,004 u 1,745 Gonpme 3;
2) nponssenenue uncesx 1,2438 u 0,8 mensime 2.

Haiitu uncioBoe 3HaYeHHe anreGpanvecKoro BHIDAKEHUS!

2mn(n+ k) 1 1
1) — =k=-—, =3
) T opu m 3 n 3
(3p+i)-2p 1 1
2 —._+__._ IpH = ~'y z:]__
) iy 3 pH p 3

Cropona kBagpara pagHa a eauHun. Halitm nepuMeTp H IJO-
maae NPAMOYTOIBHUKA, ¥ KOTOPOr0 INHPHHA MEHBIIE CTOPOHBI
3TOTO KBajapaTa Ha Te e 4 e[UHHILI, a ATHHA GONbIIE CTOPOHBI
KBajpara Ha 8 eIWHHIL.

Brnan B 6auk cocraBun 500 p. Yepes rox coeperarensHblil 6aHK
HayHcnafaeT BKIAZYUKyY 15% or cymmel BKaaga. CKOJIBKO geHer
Gvaer Ha cueTy yepes roa?

BrraneanTs:
a) (17,2-4,01+4,01-32,8):1 g;

2
1 1 2
6) —2-—(5] 25—25 0,03-4.

Yrupoctuts Beipaxenue 3(2y— x)—2(y—3x) ¥ BAHTH ero YMUcJIO-

BOE€ 3HAYEHHEe IPH X = —g, y=0,25.

g rypucrckoro garepa kKynuian 10 maueit u 5 pakerok. Ogun
MAY CTOMT @ pyOieii, a ofHa pakeTka — b pyOmeii. Hanncars
BRIpa’KeHHe CTOMMOCTH BCeH IMOKYIKH.

Typucr 3 KM IyTH Npolles NEeNIKOM M Npoexal Ha aBrobyce { u
co ckopocteio 40 rm/4. Hanucate dopmynay myTu s, Ipojge-
JaHHOTO TypHcTOoM. M3 2TOlil (hopMyJiBl BHIPDA3HTH { 4Yepes S.




Dopmyna cpednell ckopocmu deudcernus eesocuneducma (6 Km/u):

65

66

67

v = a+b+c+d __a+b+c+d
25,1050, , 95
60 60 60 12

IIpy yBelMWYEeHUM CKOPOCTH [ABWIKEHHS ABTOMOOHJIA BABOE ero
TOPMO3HOH NYTh yBeauumBaercs B 4 pasa. Ilpu ckopoctn
30 KM/4 TOPpMOBHON NYTH «3anoposKiia» paseH 7,2 M, a Ipy30BO-
ro apromobuna — 9,5 m. HaiiTi TOpMO3HOH NmyTh 3THX aBTOMO-
6uuteit npu cxkopoctu 60 rm/4.

3anucaTtk B BHJAe anredfpanyecKoro BhIparkeHHA:

1) cymMMy ABYX IOCJEeHOBATENBHEIX HATYPANBHBIX YHCEN, MEHb-
mee U3 KOTOPBLIX PAaBHO N

2) IIpoH3BeJeHHe ABYVX IIOCJIefOBaTeJIbHbIX HaTypaJJbHBIX YHCEJI,
foaplllee U3 KOTOPHIX DABHO M,

3) cyMMy Tpex IocJef0oBaTeIbHbIX YeTHBIX HATYPATLHBIX YHCe,
MeHBbIlIee U3 KOTOPBIX paBHO 2k,

4) npousBefeHHe Tpex I[OC/IeAOBATENLHBIX HEUeTHBIX HATY-
PajJbHBIX YHCEeJ, MEHBIIee U3 KOTOPhLIX paBHO 2 p+ 1.

TypucTel mpomielan Ha 10Ty 6 94 CO CKOPOCTEIO U KM/4. 3areM
oHM npourau no 6epery 15 kM. Hanucare dopmyny nyTu s, Ko-
TOPEII NPeoJoJeNH TYPHCThI. BrIpasuTh U3 3T0i GOpMYIbI U de-
pes s.

25



69

70

71

72

73

Bepro nu yreepsaenue:

1) €CJIH Pa3HOCTE JBYX HATYPAJBHBIX YHCEJI — 4YeTHOe 4YHCJO0, TO
UX CYMMa TaKiKe YHCI0 YeTHOe;

2) ec/iM PasHOCTH ABYX HATYPAJBHBIX UHCEJ — HeuYeTHOE YHCJIO,
TO MX CYMMa TAKIKe YUCcJ0 HeueTHOoe?

MokaszaTh, 4TO CyMMa TpeX MOCHeNOBATEILHBIX
HATYPAJbHBIX 4MCeJ AeJHUTCA Ha 3.

BenocunemgueT Bhiexas M3 ropoja B CeJo, paccro-
AHHE Mexc,u;y KOTOPBIMH 8 RHJIOMGTDOB, CO CHO-
pocThI0 U KHJAOMeTpoB B uac. IlpeogoseB 3 KM
IIyTH, OH CJeJIaJ] OCTAHOBKY. 3anucaTbk hopMyay
IIA HaXOMKAeHHsA BpeMeHH, HeoOXOAMMOTo Ha
Npeojo/ieHHe OCTABIIeHCA YacTH IYTH. YCIeer
JIM BeJIOCHIIEJMCT IOcjie OCTAHOBKH JoeXaTh IO
cesa 3a 2,5 4, ecau § = 36, v =127

CKoAbKO MOHeT 1o 2 p. U 5 p. HYKHO B3ATh, 4ToOLl HadpaTh
23 p.?

B MarasuH npHBe3JId 7 MeTPOB TKaHH o 6 p. 3a MeTp M m MeT-
poB TKaHu mo 5 p. 3a MeTp — Beero Ha cymmy 510 p. Croasko
METPOB TKaHM 1o 5 p. ¥ mo 6 p. mpuBesju B MarasvH (n #
m — HaTypaJbHEIe 4YKcja), ecan n > 45, m > 407

Cymma nudp asyssaunoro uncia mesbiie 10. Jokasarts, 4TO pe-
3yNbTAT YMHOMEHHA TAKOTOo Yucaa Ha 11 moNIy4nTes, ecjn Mexk-
ny nudpaMH STOr0 YHCIa BCTABUTH HX cymMMmy. Hanpumep,
53-11=583.



3anaua 1

Orser

|

elasa

- ¥YpaBHEHUSHA
: ¢ OTHUM
HEeM3BeCTHBIM

' YpaBsHeHue
: M €ro KOpHH

Kousepr ¢ HOBOromueit orpoiTkoi crour 17 p. Kou-
BEPT JlellleBJie OTKPLITKA Ha 5 p. Haiitu cTrouMocTs or-
KPBITKH.

I[TycTs OTKPBITKA CTOMT X P., TOTZA KOHBEPT CTOHT
(x—5) p. Ilo ycnosuio sagaun x +(x—3)=17, oTkyaa
2x—585=17, 2x=22, x=11.

11 p.

B pasencrBe x +(x —5) =17 OykBa x o0o3HauYaeT Hena-
BeCTHOe 4YHCJIO, HJIH, KOopo4e, Heu3secnHoe.

Pasencrso, cosepsaiiee HeH3BECTHOR YHCJI0, 0003HA-
yeHHOe OYKBO#, HasbIBaeTCH YPAGHEHUEM.
Bripaskenue, crosimee cjeBa OT 3HAKA DPABEHCTBA,
HA3bIBAETCA JEe60U YdACMmblo YpaéHeHUA, a BbIpaxxe-
HHe, CTOAIEee COpaBa OT 3HAKA paBeHCTBa, — npaso&:
HACMbI0 YpasHeHUuA. HH}KJIOG cjaraeMoe JIeBOH HJIH
npaBoil 4acTH YpaBHeHHA HA3LIBAETCA YIEHOM Ypas-
HEeHUA.

B ypaBHenuu 2x —5=17 neBas vactb 2x — 5,

yactek 17. Ilpu x=11 nesaa gacThb 9TOro ypaBHEHHHA
paBHa 17, rak kKak 2+ 11— 5=17; npaBas 4acTh Taxkxe
pasHa 17. Urak, npu x =11 ato ypaBHeHHe obpamaer-

27



Kophem

cA B BepHOe YHca0Boe paseHeTBo 2 -11-5=17. Yneno
11 Ha3BIBAIOT KOpPHeM JaHHOTO YPABHEHUA.

YpasHeHUA HAa3LIBAETCA TO 3HAYEHHe HeH3-

BECTHOrO, [PY KOTOPOM 3TO VPaBHeHHe obpalnaercs B
BepHOE PaBEHCTBO.

Hanmpumep, uucno 1 sABIAeTcA KODHEM YpPABHEHMSA
2x+3=5,

Tak Kak 2+1+3=5 — BepHOe paBeHCTBO.

YpaBHeHHEe MOMKET HMeTh JABa KODHSA, TPH KODPHS
u T. j. Hanpumep, ypasHenue (x —1)(x —2)=0 ume-
er ABa KopH#A: 1 1 2, Tak Kak npu x =1 u npu x =2 sTo
ypaBHeHHe ofpalaeTcs B BEepHOE PABEHCTBO, A IPH
APYIrUX 3HAYEHUAX X JIepasd YACTh YPABHEHHsA He PaB-
Ha HYJH. Y paBHeHHEe

(x=3)(x+4)(x—-5)=0

HMeeT TPH KOpHA: 3, —4 u 5.

yPasueHue Moxcem umems GeCKOHELHO MHOZ0 prueﬁ.
Hanpumep, ypasHenue 2(x —1)=2x — 2 umeer Oecko-
HeYHO MHOTO KOpHeii: no00oe 3HAYeHHMe X ABIAETCH
KOpHEM 3TOro ypaBHeHH#d, TAK KaK IpH JwboM x Je-
Bafd 4YacTh YpaBHEHHS DaBHa NpPaBOH 4YacTH.
Vpasnernue moxem u ne umems koprei. Hanpumep,
yvpaBHeHMe 2x +5=2x + 3 He UMeeT KOpDHEH, TAK Kak
IpH Jn0b6oM 3HAYEHUHN X JIeBaAA YACTh 3TOro0 YpPaBHEeHU A
foJibllle mpaBoi.

Pewump ypaéHeHue — ITO 3HAYAT HAWTH Bce ero
KOPHH HMJIH YyCTAHOBHTBH, UYTO MX HeT.

28

B mpocrefimux cayuagx Jerko nogodpaTh 3HaUeHHE X,
KOTOpOe sBJseTCA KOopHeM ypaBHeHusa. Hanpuwmep,
JIETKO YVBHJETh, YTO KOpeHb ypaBHeHHsA 2x+1=3 —
yucao 1. OgHaKo aro He Bcerga tak. Hampumep, mo-
BOJILHO TPYAHO AOTAJAThCH, YTO YpPaBHEHHUE

-6 A4(x+3) ;_x-1 4, Tx-1
b . 2 2 10
obpamaercsi B BepHoe paBeHcTBo npu x = 7. IToaromy

BAYKHO HAYYHTHCHA PeIlaTh YPABHEHUS.

PelIIEHI‘Ie MHOTHX INPaAKTHYECKHX 3amady CBOIHTCH K
pelleHH VpaBHEHHI, KOTOpble MOMHO Ipeodpaso-
BATE B YDABHeHHEe BHJA

ax=b, (1)
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75

76

(k

78

79

81

Tde ¢ B & — BapgaHHMe uUKMCaA, X — HeH3IBeCTHCe,

YpaBHeHue (1} HASKIBAIOT AUHEIHBM YDABHEHUEM.

Hanpumep, ypaBHeRus 3x=1, -2x=0, g x= ,%

HBRAKTCA TNHEHHBIMHE,

YupamBeans

3anucaTh B BHAE DABEHCTBA:

1) umcso 34 ma 18 Goarnme unena x;

2) umcno 56 3 x pas Gonpwue umcna 14;

3) DomycyMma uMceNX x H & pABEA HX NPOMIBEIEHHIO.

Kaxoe uz uyncen 3; ~2 ApI4eTCA KOpHEeM YPaABHEHA:

1) 3x=-6; 2) t+3=6;

DN dx-4=x+5 4) 5x+10=2x+4?

(Yermo.) IIpu kakux sHAYEHHAX X YpapHeHH: ofpamaeTcA B
BEPHOE PABCHCTHO!

= 3 —1=i E 1 .6.' .3_ = E
1) x+5=-3 2) 2x-1=0y 3) > 4} g 2?
Ectw nu cpegu uucen -1; %; 0 xopeEs YpaBHEHHA!
1) 4x-1)=2x-3 2) 3(x+2)=44+2x;
3) M(x+1)—-6x=10; 4) 5(x+1)—4x=47
CocTaPHThL YpaBHEHENE, KOPHEM KOTODPOTO ABJIHETCS YHCAO:
1) §; 2) 3 3) 0; 4) -4
IlomoGpaTs unesao ¢ Tak, 9Tobh ypaEHeHNe 4x —3=2x - ¢ UMe10
KOpeHDb:
1) x=1 2) x=-1 3)x=%; 4) x=0,3.

BLIACHHTL, HMeeT au KOpHH YpabBHeHHe OpH 3alaHHOM JHA-
YeHNH &7

1) 3x+a=3x+5mpua=1; 2) %x+3=-;-x+a opu a=4
¥KazaTh Takoe 3HAYEHHE ¢, MPH KOTOPOM JAAHHOE YDAaBHEHHE
HMEET KOPHH.

3an#caTs AaHROE YTREPIKIEHME B BuJe paABeHCTBA M HallTH 3Ha-
YeHHe X, OPH KOTODOM DABEHCTHO BEPHO:

1) uncno x eorrantaer 18% uwucna 75;

2) uneno 15 cocrannaer 25% uncaa x.

Hafiry Bce 3aHEAYEHHA X, NPH KOTOPHIX BEPHO PABEHCTBO:

1) x(x—2)=0; 2) 2x(1—-x)=0;

3) x{x+3)(x-4)=0; 4) (-2 x+2)(x-1D=0.

Haiiry Bce 3HAUEHUSA X. IDH KOTODBIX BEPDHO DABEHCTBO!

1) {x]=0; 2)|¢=2 m|ﬂ=§; 4) |x-1]=2.
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Pemenne ypaBuenHH ¢ OJJHHM
HeM3BECTHBIM, CBOIAIMUXCSH K JJHHEHHBIM

Pelerusa ypaBHeHHI ¢ OJHUM HEHM3BECTHLIM, KOTOPBIE
CBOAATCA K JIMHEMHBIM, OCHOBAHBI HA CBOMCTBAX Bep-

HBIX paBeHcTB. HanmomMHuM 3TH cBOMCTBAa.

Crnopecnas ¢opMyIHPOBKA 3amuce B obmeM BHIe IIpumep
1. Ecau x ofeum yacTaM Bep- Ecrma=bul — 7=1,
HOTO paBeHCTBa NpPUOABUTH noboe uueao, TO 7T+2=T+2,
OJHO M TO e YHCJI0 HJIH H3 _ 7-2=7-2
ofeHx WacTeil BepHOIO pPaBeH- atl=b+l, .
CTBa BEIYECTH OJHO M TO e a-l=b-l.

YHCJIO0, TO MOJVUHTCH BEpPHOE

PABEHCTRO.

2, Ecan obe uactu BepHoro pa- | Ecima=bum #0, To 27=217,
BEHCTBA YMHOMKHTbL HJIH pasie- am=hbm, 27+3=27+83,
JHTE Ha OJHO H TO A€ He paB- a:m=b:m. 27 3 =97: 3.
HOE HYJI0 YHCI0, TO HOJYIHT-

cs BepHOEe DABEHCTBO.

M3 nmepBoro cBo#cTBa cieayer, YTO cjIaraeMoe MO-
HO [ePEHOCHUTH M3 OAHOH YACTH paBeHCTBA B APYTylo,

H3MEHHB 3HAK 3TOT0 CJaraeMoro Ha ImpoOTHBOIIO-

JIOMKHBIN.

® Ilyers a=b+m. Torpa, npubaBuB K 06eHM 4YacTAM

3TOro paBeHCTBa (—m), MOAYYHM
a+(-m)=b+m+(-m); a-m=b.

Hasa roro urobel 060CHOBATE M3BECTHRIM M3 Kypca Ma-
Temaruku V-—VI KiaccoB cnocod pemieHHsa ypas-
HEHHH, NPOBEJeM DacCy:KJeHNA Ha KOHKDETHOM IIpH-
mepe. Ilpu oToM moKaKeM, Kak NPHMeHAOTCH
CcBOICTBA PABEHCTE K PEINeHUIO YDaBHEHHM.
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amaua 1

Pemurey ypaBHerne 9x —23=5x-11.
Ilpeanono:um, 94To @ — KOpeHb AAHHOTO YDPABHEHUS,
T. €. @ — TAKOe YHCJO0, IIPH KOTOPOM ypaBHeHHe ofpa-
IaeTrcss B BepHoe paBeHCTBO. MiMeeMm BepHOe 4YMCJIOBOE
paBeHCTBO 9a — 23 = 5a — 11. Bocoosasayemca CBOHCT-
BaMH BeDHBIX paBeHcTB. IlepeHeceM 4ieH 5a ¢ IPOTH-
BOMOJIKHBIM 3HAKOM B JIEBYIO 9aCTh, 4 4ieH —23 B mpa-
BYHO YacTb paBeHCTBaA C IPOTHBOIOJIOMHBIM 3HAHKOM.
B peaynbrare Taxke DOJYUYHTCHA BEPHOE DABEHCTBO

9a -5a=23-11.
IIpuBenem momo6HBIE YiEHBI B 006MX YACTAX 3TOTO pa-
BEHCTBA, MOJVYHM

4a=12.

Pasgenur obe yacTu mocJjeHero papescTsa Ha 4, Haii-
aeMm a=3.
Hrak, NpeamosioxKuB, 4TO YpaBHEHHe HMeeT KOpPeHb a,
MBI TTOJYYHINA @ = 3.
Takum obpasom, eclu JaHHOe ypaBHEHHEe HMeeT KO-
PeHb, TO OH MOsKeT OBITh paBeH TOABKO uucay 3. Ilpo-
BepHM, ABJfAeTCA JIH YHCJI0 3 HA caMOM Jlejie KOPHeM
naHHOro ypasHenus. IlogcraBum x =3 B 1eBy0 U Ipa-
BYI0 4YacTH HCXOJHOTO YpaBHEeHHS H IIPOBEJIeM BhI-
gyuciaeHna: 9-3-23=4, 5-3-11=4,
[Ipu x =3 ypaBHeHnHe 00PATHIIOCH B BeDHOE PABEHCTBO:
9:3-23=5-3-11, cuemoBaTeJibHO, X =3 — @IHHCT-
BeHHBIH KOpeHL YPaBHEeHHHA. <
Ilpu peureHuu sToit 3agaun GHIIN UCIOABL30OBAHBI Cle-
IVIOIIHe 0CHOBMHbLLE CE0ILCMBaA YpasHeHuil:

Ceoiicrro 1.

JI1o6oii uieH ypaBHEHUS MOKHO IEPEHEeCTH M3 OJHOH
4YacTH B JPYI'VI, M3MEHHMB €ro 3HaK Ha OPOTHBONO-
JOMCHBIN.

CBoiicTBOo 2.

O6e uyacTH ypaBHEHHA MOYKHO YMHOMKHTH HMJIH Dasje-
JHUTH HA OJHO U TO € YHUCJO, He PABHOE HYIIO.

IIpuMeHAA 9TH CBOMCTBA, YPABHEHHH, CBOJALIMECH K
JUHEHHBIM, 00BIYHO PemaioT Tak:

1) mepeHOCAT uJieHEBI, cOZep’Kalie HEU3BECTHOE, B
JIEBYI0 YACTh, A 4YJeHBI, HE COAepiKalilHe HEH3BECT-
HOTO, B npaByio (cBoictso 1);

2) NIPHBOAAT NOAOOHEIE YJIEHBI;

3) menar obe yacTH ypaBHeHHA Ha Koa(pGuOMEHT mpH
HEM3BECTHOM, €CJIH OH He paBeH HYJIIO (cBoiicTBO 2).
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OTBer

3apmaua 3

3anaua 4
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PemrsTe ypapReHne
2{x+3)-3(x+2)=5-4(x+1).
YOpocTuM JeBYI W OPABYK YACTH YDABHEHMA: BH-

MOJHUM YMHOMKEHHE M OPHBEAEM NogofHLIE YJ€HH.
Moayuum:

2x+6-8xr-6=5—-4x—-4, —x=—dx+1.

Cnenoeatennso, 3x=1, oTryas x= %
1 .
x== <
3
PemnTe ypaBHeHHe 52—x . ; 31+ xT_5

¥Maoxue ofie 4ACTH YDABHEHHA HA ofImi sHaMeHA-
Tenk apobeii, T. . Ha 6, moaAyIUM

5x.6-*"8.6=-1.6+202.8,
2 3 6
15x - 2(x-8)=6+x-5.
¥npocram ofe YACTH YDARHEHHUN:
15x—2x+6=6+x-4, 13x+6=x+1,

5
otkyas 12x=-5, x=——.
y 12

xr= —.9__ =]

12
IIpp pemeEnH ypaBHeHMA ¢ ONEWM HEHIBECTHBIM
(ray, zampuMep, B 3gaa4ax 2 ¥ 3) DepexozAr OT ZAH-
HOTO ypaBHeHNA K OoMee [IPOCTOMY, HMeIOIeMy Te XKe
Kopuu, Ilo9TOMY NpOBEpKY MNONE3IHO AEAATH TONBKD
4a1A Toro, urobu vbennTeCA B IDABHABHOCTH BEIUMC-
neRNi.
B pacceMoTpeHHEIX NpHMepaXx Kaskioe YDABHEHHE HMe-
0 0OOMH KODeHB. OII,HaRCI MOMeT OKASATRLA, 9TO VDAR-
HeHHE C OJHHM HEHIBECTHRIM HE HMEeT Kopnei’r HIH
qofoe pHAaYeHHe HEHM3BRECTHOrO ABAAETCA KODHEM
ypapnennsa. Ilpupegem npuMephl TAKHX YpadMHCHHH,

Pemute ypasHenne 2{x+1)-1=3-(1-2x).
Ynpocram ofe HacTH ypaBHEeHMH:
2x+2-1=383-1+2x, 2x+1=2+2x,
OTKYAA
2x-2x=2-1, 0-x=1.



paBHa 1.
OTteer KopHeii Her.
Samaua 5 IToxkaszars, 9ro Jg000e 3HAYEHHE X ABJAETCA KODPHEM
ypaBHeHHA 3(1—- x)+2=5-3x.
YupocTum ypasHeHue:
3-3x+2=5-3x,
5-3x=5-3x.
Ilocnennee paseHCTBO ABAAETCA BEPHBIM NPH JH0OO0M
sHauenum x. CiexosarenbHo, M000e 3HAYEHHE X ABJIA-
ercs KOPHeM YpaBHeHHA.
YupaxHeHus
84 (YerHO.) PemiuTh ypaBHeHHE:
1) x+3=5 2) x+8=11;
3) x-0,25=0,75; 4) x-1,3=2,1T.
85 (VcrHo.) Pelunth ypaBHeHue:
1) -2x=10; 2) 18x=-9;
3) 10x=0; 4) 15x=-15.
Pemnte ypasuenne (86—94).
_2, 9r=0l, _1l._a 8=l
86 1) 9x—5, 2) —-3x 27, 3) 3 ¥ 3 4 15535
87 1) 0,3x=6; 2) 1,3x=-1,69; 3) 0,7x=49; 4) -10x=0,5.
88 1) 25x-1=09; 2) Tx+8=11
3) 3x-5=10-x; 4) 4x+4=x+5.
89 1) 5x+3(3x+7)=35 2) 8x—(Tx+8)=9;
3) 8y—-9—-(4y—5)=12y—(4+ 5y);
4) 4+8y+8=2y-(10+Ty)+9.
90 1) 5(x-3)-2(x-T)+T7(2x+6)=T;
2) 11(y—-4)+10(5-38y) —3(4 —3y) = —6;
3) 5(8z-1)-T(42+1)+8(7—-42)=9;
4) 10(3x—-2)-3(bx+2)+5(11—-4x)=25.
91 1 ¥=2-x; 2) _3_£=6+x;
7 5 5 3
3) X4 X=g; 4) L4 ¥=14
3 5 3 4

970 ypaBHeHMe He HMeeT KOpPHeH, Tak Kak JieBad
gacTh 0+ x paBHa HyJAKO OpH J1000M X, a 3HAUUT, He

2 Anrefpa, T ka 33



— BABYIIEA, CKOJIBKO JIET TBOEMY BHYEKY?

— EMY CTOJBKO MECAIEB, CKOJIBKO MHE JIET.
— A CKOJIBKO JKE TEBE JIET, BABYIIKA?

— HAM BMECTE C BHVKOM IECTBJECAT NATE.
A VX CKOJBKO JET BHVEY — COCYHTAH CAM.

1) 0,71x+1,98=0,37x-1,76;

2) 0,18y~ 7,4=0,05y-5,71;

3) 5(bx-1)-2,7Tx+0,2x=6,5-0,5x;
4) 0,36x-0,6=0,3(0,4x—1,2).

1) X4 _g, 2x+4, 9) g Bx=T x+17_,
9 4 5
3) 8—y+5—4y=y+6; 4) 4x+7+3x—2__5x—2___32'
6 3 2 5 2 2
1) 4x-51 17-3x _x+5, 2) 3x-7_ 9x+11_3-x,
3 4 2’ 4 8 2’
3) 9x—5_3+5x_8x—2=2; 4) 4x—3_a—2x=3x—4'

2 3 4 2 3 3
IToxazaTe, YTO ypaBHeHUe He MMeeT KOpHe#H:
1) 28-20x=2x+25-16x-12-6x;
2) 25x-1T=4x-5-13x+14+34x;
3) x_—1+5x_+_g=5+3x, 4) 2x+1_7.r+5=x72'

’

3 12 4 3 15 5
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Ilokasats, yro 1060 3HAYEHHE X ABIACTCA KOPHEM ypaBHEHHUA:
1) 10-4x+3=9x-2-6x+9-Tx+6;

2) 9x+4-5x=8+Tx-9-3x+5;

3) 6(1,2x-0,8)-1,3x=5,9x-3;

4) 8(1,3x+0,25)-6,6x=3,8x+2.

ITo TekcTy BHICKA3BLIBAHUA COCTABHTHL YPABHEHHE M PENIUTEL €ro:
1) ecotr uneno x ymensuTe Ha 26% , To monyuures uneyno 7,4;
2) ecnu yHcno x yBenuunTs Ha 20% , To nmosyuunrca yuciao 9,6;

3) mpousBeseHHe YHCE 31 ¥ x B 2 pasa GoJblIe CYMMBI YHCEJ
1w x; 4

4) cymma uHcen T B 2x B 3 pasa MeHbIIe OJHOH 4YeTBepTOH
yucya 25x.

Pemure ypasHeHHe, HCIO/IB3YA CBOHCTBA IPOMOPIIHM:

1,6 0,07 x 3x 0,21 1,08 b5x
1) =2 2y 2L g) SX 200 4 ==,

) L5 0,3 ) 0,09 1,8 ) 1,7 6,8 ) 7.6 3,8
PemuTs YpaBHeHHEe OTHOCHTEJIBHO X, eCJIH a4 H b — 3aJlaHHEIe
YHCJA, OTJIHYHEIe OT HYJA:

1) ax-3=b; 2) 4+ bx=a; 3) b=a(x-3)

4) 4=a-(bx—1) 5)2"T‘“=& g) 1=0%_1

a
Pemnte ypasHeHHe:
1) |x|=2,5 2) |x|=3; 3) 2|x|=0,48;
4) 5|x|=1,15; 5) |2x|=1,4 6) |3x|=0,03.

Pemrenue 2anayv ¢ moMOILIO
ypPaBHeHHH

iy

IlpuMeHeHHe ypaBHEHHH II03BOJIAET VIPOCTHTE pe-
meHwWe MHOTHX 3anad. [Ipm sToMm pelneHue 3ajayu
0OBIYHO COCTOMUT M3 TPEX ITANOB:

1) cocrapnerue ypaBHeHUA TI0 YCJIOBHAM 3ajavyi;

2) peunienue ypaBHeHHA;

3) NMpoBepKa pe3yJLTATA H 3allMCh OTBETA.
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3anmaqa

PaccMOTpHNM 38834Y.

Tenaoxod ¢ TypHCTAME OTIIPABKICA OT IDHCTAHH BHHS
[0 TEYEHHIO PeKU ¥ ZOJ:ieH BepHYTLCH oOpPATHO Hepes
5 1, CROPOCTEL TeTeHnA peRN 3 KM/, CKOPOCTL TOLAQ-
xofa B cToaueld Boge 18 km/u. Ha xaxoe paccroanue
TYPHCTEl MOTYT OTOMBITE OT NPHCTAEHM, eCJIH Ilepeg
BO3BpALNEHMEM OHA XOTHT Opoberrs Ha Gepery 3 4?

1) IlycTe HCKOMOE DPACCTOSHHE X KHJIOMETDOB. JT0
PACCTOAHHAE BHM3 II0 TeUeHHIO TEIIOX0Z IPOXOAHT CO

ckopocThio 18 +3=21 xM/u H zaTpauHBaer 2—”1 1,

BosBpamarecd Temnoxof OGymeT <O CKOPOCTRID
18 - 3=15xM/4 ¥ BaTPATHT HA BO3BDAMEHUS % 1. Ha

Bepery TypueTel npobyayr 3 4. CaegomaTensHo, Bed

noezaka safimer 2—x1 + é +3 |4, 4TO N0 YCACBHEIO 3aa-

un pasHo 5 4, Taxpm ofpagoM, MEI DOAYIHAH ZIA
OUpeggeesnsa HEHABECTHOIO PACCTOAHEA X YpABHeHHe

X 4+ X 43=5
21 15

2) Tlepeiijem Tenepsh K PEINSHHK YPABHEHHHA

_x_ -+ -:S— = 2.

21 15
YuuOxKan ofe HacTH 2TOro ypasHeHHMs Ha 105 (mau-
mexemee ofmee kpataoe uncen 21 u 15), noayuaem
Sx+Tx=210, 12x =210, orxyia x=17,5.
17,5 xm. <!
Ha mepBom »Tame penreHHA 3ajaquu (T. e. IDH CO-
CTAB/JCHUY YDABHEHHA) HeoOXOomHMMO OmINO 3HATH, MTO
CKOPOCTH TEILNOX0JA H DEKH IIPH IBHMECHHM 00 Te4E-
HHI0 CKISABIBAIOTCHA, A OpPH ABHKEHUH IDOTHB Teqe-
HHfA BHYHTRKTCA M UTO OYTH, AeHEHHEIH HA CROPOCTE,
€CTH BPEeMA NBMMEHHA.
Ha BTOpoM 3Tane (T. . OpU PEIIeHER IOAYIeHHOTD
VPAEHEHHA) OOTpefoBanoch NPUMEHHTL U3Y4YeHHBIE B
npeALAyIneM naparpade cBolicTea ypapHeHHME. Hako-
Hel, ANA TMOJAVUEHHS OTBETA HYXREO OBIIC BOS-
BPATHTBCA K ¥YVCIOBHI» 3AaJAYH H HCOOJBIOBAHHOMY
0DO3HAYEHWI.
Yro6el NpOBEpHUTE, IPABMABHG JH DellleHa 3ajava,
CHENYeT, MOMb3YACE YCIOBHAMH IAHHOWN 3AIAYH, CO-
CTABHTL JpYIYI0, B KOTOpoi nalifewuwili peayJabrar
CTAHOBHTCH H3BeCTHHIM, A KAKoe-HHOYAEL paHee H3-
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BeCTHOE AaHHOe Hy»HO HaiTH. YToOBI IPOBEPHTEL pe-
IeHWe 3aJa4H, MOMKHO COCTABUTH, HAIIPUMEp, TAKYIO
3agavy:

Tensoxof ¢ TYpHCTAMY OTHPABUJCHA OT IPHCTAHM BHU3
[0 TeYeHHI0 peKH, npomasia 17,5 KM B mocje Tpexda-
COBOM CTOSIHKM BepHYyJcsa 06paTHo. CKOpPOCTE TeYeHHUS
PeKH 3 KM/4, CKOPOCTH TEILUIOXOAAa B cToA4ed Boje
18 xM/u. CxoJbKO BpeMeHH AJIMIACHE Ioe3gka?

Ynpamxaenus

Vuenuk s3agyman uucno. Ecnu ero YMHOMKHTH Ha 4, K TIPOM3Be-
JeHHI0 NPUOaBUThL 8 M MONYYEHHYH) CYMMY pasjieluTb Ha 2, TO
noayuurcss 10. Kakoe uymcno szagyman yueHuK?

1) Iloesg uMeeT B CBOEM COCTABE LUCTEPHBI, MIATHOPMEI M TO-
BapHEBle BaroHel. Ilumcrepr Ha 4 MeHbme, YeMm mIaTdopMm, H B
2 pasa MeHblIe, YeM TOBapHLIX BaroHos. CKOJBKO B cOCTaBe IO-
e3fla OTAeJbHO IHCTepPH, naaT(gopM M TOBADHBIX BaAroHOB, €CIH
ux oburee 4ymcsio paBHO 687

2) Tpu mexa usrorosunu 869 perasneit. Bropoil mex wuaroro-
BHJI feTanei B 3 pasa GoJibine, YeM NepBBIH, a TpeTH# — Ha 139
MeHbIIle, YeM BTOpoit, CKONBKO JeTaneil M3roTOBHI KaXIbIH ex
oTaensHo?

B kacce sexxur 98 moser mo 1, 2, 5 p. Moser no 2 p. na 10 6ossb-
e, 4eM MoHeT 1o 1 p., a MoHeT 1o 5 p. B 7 pas Goaslie, 4eM MO-
Her 110 2 p. CkoJbKO B Kacce MOHeT 1o 1, 2, 5 p. B OTAeAbHOCTH?

HaiiTi Tpm nOoclneZoBaTeNBHBIX HEYETHBIX YHCIA, CYyMMa KO-
TOPEIX paBHa 81.

HwmeloTes YyeTsIpe MDOocCHenoBaTeNILHBIX 4YeTHBIX YHCJA. Ecau
VABOEHHYIO CYMMY KpaMHHX 4YHCeJ] YMeHBIIUTH Ha 2, TO IOJY-
ypurca 34. Haiitu aTH uuncena.

1) Bpuraga jgecopy0oB esKe HEeBHO ITePEBBINOJHANA HOPMY II0 34-
roroBke neca Ha 16 mM®, moatomy HepenbHyI0 HopMy (6 paBounx
JHei) oHa BeinosgHmaa 3a 4 gHA. CKoabko KyBoMeTpoB Jeca
saroToBisAja OpUraza B JAeHb?

2) B mexe mocTABHIM ABTOMAT, IDPOH3BOLUTENLHOCTE KOTOPOTO
Oblyia Ha 8 gerajeil B 4ac BRIIIE NPOM3BOAUTEJIBHOCTH padouero.
Ilocne 2 u paGorsl ABTOMAT BBINOJIHMJ LIECTHUACOBYIO HOPMY pa-
Gouero. KaxoBa IpoH3BOIHUTEILHOCTE aBToMara?

1) Marepu 50 ner, mouyepu 28. CKOJABKO JeT TOMY Hasaj [04b
6112 B 2 pasa MoJsioxke mMarepu?

2) Oruay 40 ner, cwigy 16. Uepes ckoJABKO JeT oTel OymeT B
2 pasa crapuie celHa?
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1) B nepBom memke 6w1s10 50 Kr caxapa, a Bo Bropom — 80 kr.
W3 Broporo memka Ba3siu caxapa B 3 pasa Dosble, ueM M3 mep-
BOTO, M TOTJa B IePBOM MeIlKe caxapa OcTaJoch BABoe Gojbime,
yeM BO BTOPOM. CKOJIBKO KHJIOIPAMMOB caxapa B3dJH M3 KaMI0-
ro memxa?

2) B ognomM sneBaTope 6bLI0 3epHa B 2 pasa 6oJbllie, 4eM B ApPY-
rom. U3 mepsoro anesatopa BeiBeaaum 750 T 3epHa, Ha BTOpOH
anesatop npusesnu 350 T, nocse yero B oboux adesaTropax 3ep-
Ha crayio noposHY. CKOJBKO 3epHa ObIJIO NepBOHAYANBHO B Ka-
nom anesatope?

1) Bpurajga monskHa Oblia BRIMOJHWTE 3akas 3a 10 greii. Esxe-
JIHEBHO IePeBLINONHAA HopMy Ha 27 meraseit, 6puraga 3a 7 gHeil
paboThl He TONBKO BBINOJHWIA 3aJaHMe, HO elle H3rOTOBHIA JO-
noJHUTeabHO 54 neranu. CKOJBKO AeTajeil B JeHb M3rOTOBJAJIA
6puraga?

2) Baras mo BHINYCKY MAaIIMH 3aBOJ A0 eH ObLJ BBIIOJHHTD 3a
15 pueit. Ho yke 3a 2 gHA 10 cpOKa 3aBOJ HE TOJLKO BBIMOJHHI
ILJIAH, HO ¥ BHINYCTHJI CBePX ILJIaHa emle 6 MammmH, TaKk KakK exe-
JHEBHO BBRIOYCKAJ IIO 2 MallMHBI CBepX IlJlaHa. CKOJIBKO MAIIHUH
NIOJIeH GBI BRIMYCTHTH 3aBOJ 110 TLIAHY?

1) Jlogka mia npoTus TedeHus pexu 4,5 4 u no tevenno 2,1 u.
HajiTu ckopocTs N0AKH B cTOAYEH BOJe, €CJIM OHA IPOMILIa BCEero
52,2 KM, a CKOpPOCTh TeUeHHs PeKH paBHAa 3 KM/4.

10%-nbtit pacmeop caxapa nOLYHUIU,
rwozda dobGasuau 200 z caxapa 8 a 2
800l (em. pucynox ). Haiidem a:

_200_.100%=10%
a+ 200
200 _ 10
a+200 100
(ﬂ-'l"m)' a=1800 2
s e 10% pacme.
' caxapa B kaxoe koauwecmeo 609bL HYNCHO

\ / \.  / @o6asums 200 2 caxapa, wmoGbl no-

aywums 15%-noill pacmeop?
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B3AE B PYEY TOJBKO OJHH CTARKAH,
CREJATE TAK, YTOBBI ITYCTHIE H TOJNHBIE
CTAEAHAI HA 3TOM CTOJE YEPEHOBAJHCS,

2} Jlogxa niaa mo TeueHHno pexH 2,4 4 ¥ NpoTHs Tederua 3,2 u.
TIyTe, OpoideHHBIT JOAKOH MO TeYeHUK, oKasanca Ha 13,2 uM
AMMHHEE OyTH, NpoHAeHAOre nporur redenus. Haftryu ckopocTh
NOAKHR B eTadJveit BOJAe, eCIH CHODOCTE TeUeHHA DEKHA PABESA
3,5 ¥m/a,

1) Ha IUKONBHBIX COPEBHOBAHHUAX IO MIABAHENK OAWH YYEHHK
OPOMILIT HEKOTOPOE PACCTOAHHE IO TEUeHHIO PeKM aa 24 ¢ U To
¥e paceToAHne poTnp Tevernd 3a 40 ¢, OupeleauTs coGCTRHEH-
HYI0 CKODOCTE ILJIOBIA, CUMTAN ee HOCTDAHHOM OT Havals W A0
KOHOA 3ATMLIEA, BCJIN CKOPOCTh TéZeHudA pexn pasHa 0,25 m/c.

2) PaccroAHne MeXIY ABYMA OYHKTAMH KATep NPOIEI 00 Teve-
Huw 3a 3 4 30 mem, a nporus Tedenna sa 6 4 18 mun. Onpeae-
JINTL PACCTOAHHE MEXIY FTUMH MYHKTaMM, ec/H CKOPOCTh Tede-
HHSA pekW paBHa 2,4 M/ d.

1) H3 oaHoro mNyHKTA BHAY&IE BeIIIeN Oeinexold, a uepes 1,5 u
nocjle ere BRIXOAA B TOM e HANMDABAEHHUM BHEXaa Ee-
nocuneauct. Ha KakoM PaccTOAEHE OT NYHKTA OTMDARNSHUS Be-
JOCHTIEMCT AOTHAL [emexXoga, ecJH NeInexo Iuel co CRo-
pocreio 4,25 KM/4, A& BeNOCHIEERHCT €Xan €0 CKOPOCTHIo
17 xm/u?

2) Tea Tensmoxofa BRIINAH OZHOBPEMEHHO H3 OLHOTO MVHKTA H
HAYT B OFHOM HATIPABMeHHH. IlepBHIE TelaoXod 3a Kamzsnle
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1,5 ¥ nmpoxoaur 37,5 KM, a BTOpOil TemIOXOJ 3a Kajasle 2 u
npoxoaut 45 kM. Yepea cKOABKO BpeMeHH NepBblil Tensoxon 6y-
JeT HaXOAWTbCA OT BTOpPOro Ha paccrosHuu 10 xm?

1) Kooneparus mpojapai naixsTo U Kyprku. Kyprka crouia Ha
1500 p. memesne manbTo. Ha cesoHHOH pacnpojaie IeHa Ha
KVPTKH Geina cEmskena Ha 20%, a va maasTo — Ha 10%, # Te-
nepb OJHY KYPTKY M OJHO IAJAbTO MOXHO ObLIO KyNHThL 3a
6450 p. CronbKO CTOMJIH KYpPTKAa M MAJBTO J0 CE30HHOM pac-
npoxaxku?

2) Onuu pabounii B geHs BeInycKaa Ha 50 xgerateit MeHbINe APY-
roro. Korpga BeipaGorka nepBoro mosbicHiack Ha 1% B JeHb,
a Broporo — Ha 2%, OHH CTalH BMECTe BBINIYCKAT:L B J€Hb
254 peranu. CrkoabKO feTanell B JeHb BBINYCKAT Kaablil pabo-
Yuii IepBOHAYAILEO?

1) TypucThl 3a NepBeIi Yac npomin 3 KM. Eciiu Gbl OHA IPOJOJI-

JKAJH JABHTATHCA ¢ TOH JKe CKOPOCTHIO, TO ONO3HAaku OBl K MecTy
1

cOopa Ha 40 MMH, 09TOMY OHH YBEJHYMJIH CKOPOCTEH HA 3 "
NpUIIH K MecTy cbopa 3a 45 MUH 0 HazHauYeHHoOro cpoka. Ka-
KOe paccTosHHe IPOIJIM TYPHCTHI A0 MecTa cbopa M 3a Kakoe
Bpemsa?

2) IlepBriit yac aBromMofuiaHCT exaa co ckopoctbio 50 KM/u u
paccYMTal, 4TO ecJH OH M Aanbile OyJeT exaTh ¢ TOH e CKOpo-
CTHIO, TO ONO3AAeT B ropox Ha noadaca. OH YBEJIHYHI CKOPOCTH
Ha 20% mu npubsla B ropog Boepems. Kakoil nyTs npoexan aBTo-
MOGHIHMCT M CKOJIBKO BPeMeHH OH HAXOAHWJICHA B myTH?

1) 3 gByX NYVHKTOB, PACCTOAHHE MEXAY KOTOPBIMU 340 KM, BEI-
LITH OAHOBPEMEHHO HAaBCTPeuy ApPYr APYyry Asa moesfga. Cko-
POCThL OJHOrO Ha 5 KM/4 Gosblle ckopocTH Apyroro. Haiitu cko-
POCTH MOE3/I0B, €CIH HM3BECTHO, YTO 4Yepe3 2 4 Imocjae Havasa
ABHIKEHHUA PACCTOAHHE MexXAy HumH Obuto 30 KM.

2) U3 roponos A u B, paccrosane Me:xay KoTopbIiMu 230 KM, o1-
HOBPEMEHHO BBIE€XAJH HABCTpedy JHAPYr APYyIry ABa MOTOOHUKJIH-
cra. Yepes 3 u mocsie HAYama ABHIKEHUS DPACCTOAHHE MEMXAY
HuMH 6e110 20 kM. HafiTi cKopocTH MOTOIHKIMCTOR, €CIH CKO-
pocth ogsoro Ha 10 KM/4 MeHbIIEe CKODOCTH APYroro.
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Pemurs ypasHenue (116—117).

116 1) 3y+5=4[9—§); 2) 8( % ):162—44,
3) 3{5+§J=4+2x; 1) 2[ -§J=5+x
17 1) =2 1_=xt7 g) LTzl _g
, 4 2 6 6 2
g) 23x-D_, x+2
5 2’
g) 1_3x_206-2)
2 4 5

118 1) Ha oxsoit depme 6bL1 cenan sanac cunoca 7 T 680 kr, a Ha
BTopoii — 9 T 600 kr. Ha mepsoit (hepmMe exxefHEBHO pacXoayeT-
cA 352 kr, a Ha Bropoi — 480 kr cunoca. Yepes CKOIBKO JHEH
samackl cuioca Ha ofenx depMax CTAHYT PaBHEIMHA?

2) Ha opny oBomuyio 6a3y 6bimo 3aBeseno 145 T 480 xr kap-
Todens, a Ha Bropyio — 89 1 7 . C nepsoii 6assl exeLHEBHO
BBIBO3AT B MarasduHbl 1o 4 T 40 xr kaprodend, a co BTOpoil — o
2 1 550 xr. Yepes cKOJBKO AHEH HA BTOpPOi 6ase ocTaHeTcsa Kap-
Todens B 2 pasa MeHbIIe, YeM Ha NepBOM?

119 1) CobpasHblit BHHOrpAJ MIPeANOJAraloCch YJIOXKHTH B AIHKH,
no 9,2 Kr B Ka)KAblil. BMeCcTO 9THX ANIMKOB B3AJIH Apyrue, BMe-
mamwomue mo 13,2 Kr kaablil, U Torga norpeGoBajiocs HA
50 smukoB meHblIe. CKONBKO KHJIOIPAMMOB BHHOTpaga OBLIO
yiaoxeHo?

2) PaccrosiHue MeXXAy CTAHIUAMU A M B macca)XWpCKHil moesq
npoxoxuT Ha 45 MuH ObicTpee, yem ToBapHLIA. OnpeaenUTs pac-
CTOAHHEe MeXKAYy STHMH CcTaHOHAMH, €CJIH H3BEeCTHO, 4YTO CKO-
pOCTh [IBMIKEHMA IACCAYKHPCKOro Ioe3jga paBHa 48 kmM/4, a To-
BapHOro — 36 KM/4.

120 CyvMapHas Macca IepBOrO U BTOPOTO COBETCKHX HMCKYCCTBEH-
HBIX COYTHHKOB Bemuu cocraBmia 592,4 kr. IlepBelil CIYTHUK
Ow1a serde TpeTkero Ha 1243,4 kr, Bropoii — Ha 818,2 kr. Haii-
TH MACCY Ka’XJOr'0 U3 TPeX NepBLIX UCKYCCTBEHHLIX CHYTHHKOB
3emin.
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iIpozeps cean!
IIposepuTh, ecTs nu cpenu gmcen 1; 0; —4 KopeHb ypaBHeHHA
(x-T)+4=Tx-1.
PemuTts ypaBHeHHE:
a) 2x-3(x—1)=4+2(x-1);
6) XXt 1 X
) 3 = 4 2

3a 15 M TkaHU ABYX coproB sannarunu 2840 p. 1 m Tranu I cop-
Ta crout 200 p., a 1 m Tkauu II copra — 180 p. Cronbsko MeTpos
TKAHHA KamJoro copra O6vl10 KymieHo?

Ilpy kakom 3HAYeHUM X 3HAYeHHe BhIpaXKeHus 3(x—1)—
-2(3— x) -1 pasno 1?

o - -
HDH KAKOM 3HAYEHHM X 3HAYEHHSHA BLIPAMKEHHUH M — M H

6
xTH — 3 paBHBI?
ITopobpars umcio a Takoe, yToOBl VpaBHEHHE MMEJIO KOPHH!
1) bx-T7=bx—-a; 2) x—-(2-x)=2x—-a;
a_x_1, (x_g) x. a_ _2
3)5 IS (x—8); 4) 3+5 (x+15) 3%

IIpu KaKuX 3HAYEHHWAX @ YpaBHeHHe |x|=a:

1) He uMeeT KOpHeii; 2) uMeeT TOJBKO OJMH KOPEHb?

PE]IEHTB ypaBHeHne, OpHHHMAaA 3a HEeH3BeCTHOE X, BEIACHHTE,
IIPH KAKHX 3Ha4YeHHAX a4 3TO yparmenne HMeeT KOpHH:

1) 2x-38(x—-a)=3+a: 2) a+6(x—1)=2a+x;

3) ax—223—ax_ 4) 5-—ax _T7-ax,

£l ?

2 4 3 6
5) ax-3(1+ x)=5; 6) T—ax=2(3+ x).

ITepBblit Yac TYPHCTHI HIJIM HA CTAHIUIO CO CKOPOCTBIO 3,5 KM /4.
IToce 8TOro OHM PacCYMTANH, YTO €CIAH U Jasblle OYAYT HATH C
TOH K€ CKOPOCTBIO, TO NPHAYT Ha Yac IO033Ke HaMedyeHHOI'o Cpo-
Ka. YBeJHYHB CKOpocTb Ha 1,5 KM/4, TypHCThHl NpUOBIM Ha
cranuio Ha 30 MHH paHblle HaMedeHHOro cpoka. Kakoil nyTs
NPOILIA TYPUCTHI?

Paccroiamne mexay AByMA nocenxkamu pasao 9 kM. Jfopora nme-
eT IOoA'beM, PABHHUHHBIA y4acTOK M cnyck. CKOpocTh melrexona
Ha IoA'beMe paBHa 4 KM/4, Ha pABHHHHOM y4acTKe D KM/4, a Ha
conycke 6 KM/4. CKOJNBKO KHJIOMETDPOB COCTABJAeT PABHUHHBIH
VYACTOK, €CTH Meniexo/ MTPOXOoIUT PACCTOSHHUE OT OHOTO TOCe-
Ka Jo apyroro u obparso 3a 3 4 41 mMun?
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128

129

130

131

132

fl6noxu npu cymke Tepsior 84% csoeit macenl. CKOMBKO Haxo
B3AITh CBEXKHX AOGJOK, 4T0OBI MPHTOTOBUTEL 16 Kr cymeHsx?

0,16 a xz abrox

Kodge npu obpaborke Tepsaer 12% cBoeii maccel. CKONMBKO KHJIO-
rpaMMOB CBeKero Koje Hajo B3fATb, 4YTO0BI NONV4YuThE 4,4 KT
Kode, roToBOro K ynorpedaenuio?

PeIInTh ¢ MOMOIIBI0 MAUKPOKAJBLKYJIATOPA yDaBHEHHE:
1) 173x+199,6 =2517,8; 2) 24,8x+25,47=T71,35.
Pemurs YPABHEeHHE:

1) |2x-1|=3; 2) |1-5x|=2.

IToean uger co ckopocTthio 40 KkM/4. ITo HabMIOAEHNO MAIIHHHU-
cTa BCTPEYHBIH I0e3], ANHHA KOTOpPOro 7H M, MPOXOJUT MHMO
Hero 3a 3 ¢, KakoBa CKOpOCTH ZBHMMEHMA BCTPedYHOro mnoesga?



I

zraea

OnHOUJIeHEI
M MHOTOYJIeHBI

¢ Crenenb ¢ HATYPAJILHBIM
MoKasaTelem

B n ..... M e (oo (na000 Nooooclloscoe Beooes Jooaoc Nooooe Beanns Brasna e
5 3k J 7

a)

6)
Pue. 1

ITocmorputre Ha pucyHox 1. Keaapar co cropoHO#
5 eJHHHI, COAEPHHT 5H+5=20 eZNHHYHBIX KBajpa-
THKoB. Kyb co cTopoHOH 5 eguHHMI] COAEPHHT
5+5+5=125 eguHUUHEIX KYOUKOB.
Brl 3HaeTe, uTo NponaBeieHue 5+ 5 obosnaualor 5% (uu-
Taerca: «llaTe B KBajgpaTe»); npousBegeHHe H+5+5
obosmauator 5° (unraerca: «[lars B KyGe»):

5.5=5%, 5+5.5=53,
Ananornugble 0003HAYEHUSA BBOAATCA OJIA IIPOH3-
BefeHHA J000oro yMcnaa OAMHAKOBBIX MHOMHTeNe,
HalpEMep:

9

.3.3.3.8=35, 1,1, 1 1_11
3:-3:3:3:3=3°, Ak A AR [7)

5 paa —_—

9 pas
Boobme a+a+a-...-a=a". Breipaxenune a" unraercsa
[
npas

rak: «CreneHs YHCJIA @ ¢ MOKas3aTejaeM n» — HIH KO-
POTKO: «a B CTEII€HH 7n».

Cmenenbio 4ucia @ ¢ HAMYPAIbHLLM NOKA3AMeELeM 1,
Goabwum 1, HasbIiBaeTCsl MPOH3BeJEHHE N MHOMCHTE-
Jed, KaykKAbId M3 KOTOPHIX DaBeH a:

a*=a-a-a-... a.
e
n pas



Cmenenvio wucaa a ¢ noxazameaem 1 Ha3eIBaeTCH
caMo YHCJI0 a:

al= a.

B BrmipakeEHMH @" 4YnHcNI0 @ HA3BIBAKT O0CHO84-
HUeM cmeneHu, 9YHUCIO 1 HA3BIBAIOT NOKA3AMENLeM
cmenenu.

3amaua

Hanpumep: 3% = 3-3-3:3=81, sgecs 3 — ocHoBaHue
crenieHH, 4 — mokasaTenb cTeneHH, 81 — 3HayeHHe
crenenn 3*. OTMeTumm, YTO OCHOBaHHE MOKET OBLITH
JIOOBIM YHMCJIOM, HAlPUMep:

26=2.2.-2-2:2=382;

0,23=0,2:0,2+0,2 =0,008;
CD0 =D (=D (D (D) (- (D=1
03=0:0-0=0;
104=10-10-10-10=10000.

Briuncinenne 3sHaueHHA CTEIEHW Ha3bIBAKT Jeilcmeu-
em eo3gedeHuA 8 cmeneHb., IT0 — OelCTBHE TPeTheH
CTYIIeHH. H&HOMHHM. qTo !]pH BBRIYHMCJIEHHH 3HAYEHHA
BBIDAsKEHUS, He COJAEPIKAIEero CKOOKH, CHAYAJA BbI-
MONHAKT AeHcTBUA TPeThell CTYIeHM, 3aTeM BTOPOIl
(VYMHOMKeHHe U JejleHHe) M, HAKOHEeIl, neproil (cioxe-
HHe U BEIYUTAaHUE).

Breruueants: 7-2% — 5+ 32,
7424—-5:32=7+16-5:9=112-45=67. <

3amuch 4Yuces ¢ MOMOIIbI0 CTEIeHH HCNOJAb3YVeTCHA BO
MHOTHX CJAyYafaX, HAOpuMep [JA 3alliCH HaTYpPaib-
HBIX YHCeJ] B BHJE CYMMEI pPa3pAAHBIX CJaraeMbIX:
3245 =3-1000+2-100+4-10+5 =3-10% + 2.102 +
+4+10+5.

Inaa sanucu OGONBIIMX YHCEN YaCTO IPHUMEHSIOTCS
crenesn uymcaa 10. Tak, paccroanme ot 3eman 1o
Conxnna, npumepHo paBHoe 150 MJIH KM, BaIHCHI-
Balor B BHAe 1,5-10% xkM; pagmyc 3eMHOro ma-
pa, mpubsam:xkesHo paBHbBIH 6,37 MaH M, — B BHIe
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6,37 +10° M, a paccroanue or 3emuau go Gamkaimei
aseans! (anbda Lenraspa) — B Buge 4+ 10'% kM.

Kaxpoe unecno, 6oasinee 10, Mo HO 3anucaTh B BUE

a*10", rge 1<a<10 u n — HaATYpaJbHOE UHCJO.

Takaa sanuce HaswsiBaeTca cmandapmubim 6udom

qucada.
Hanpumep, 4578=4,578-10°%, 45,78=4,578+10,
103 000 =1,03-10°,
C sanmmchbio 4nce] B CTAHZAPTHOM BHJe Bl Gymere dac-
TO BCTPEMATHLCH MPH M3YYEeHHH (DUIMKH, XMMHH, IPH

133

134

135

138

BBIYMHCJIEHHAX HA MUKPOKAJbKYJIATOPE H T. I.

Ynpaxuenus
BrivuCaIuTh NJI0maAL KBagpaTa co CTOPOHOH, PaBHOI:
1) 5 cm; 2) %M; 3) 3-3— KM; 4) 2,7 mm.
Boruucantes o6beM kyb6a, AjuHA pedpa KOTOPOro paBHAa:
1) 2w 2 8aw;  3) %m; 4) 0,4 .
3anucarhk NPoOM3BeJeHNe B BHAE CTElNeHH:
. L UEY Gl R

1) 2-2:2:2-2-2; 2)5.3.3.3.5,
3) xexexox; ) mem-m-m+m;
5 - )~ —y) - -y 6 kgl 1L 1! AL a =

) (x=y)-(x—y)-(x-y) S et i

YnpocruTs BhIpaXkeHWe, MCHOJAb3YA 3aNUCh NPOUSBEACHUS
Buze creneHH (136—138).

1) 5.5-8-8-2.2; 2)6-6.7.7-3.3-3;
s R T O | 2 2 2

3) 0’3'0,3"-7""';;":("5, 4} 5'5"‘5'2,3'2,3.

1) 9:9+9-a-a-a; 2) XxexXx+2x+83:3;

By 2.2 B eyl ap
)yyy{x y)(x-y)

4) %-%-(80 —b)(8a —b)(8a - b).

1) 3+3+...03:x+ X+, X; 2) 5:5...25:bb- +b;
—_—— e — —— — —

21 paa 12 pas 16 pas 31 paa

8) TeTe.oTepepe.op; 4) 6°6-...06:a-a-,..-a
n pas 15 paa 13 paa k pas

YrpocTHTL BhEIpakeHHe:

1) p.p.-p+q-q; 2)a-a+b.b.b.b;

3) ara+a-a+a-a; 4) x.x-x+x-Xx.X.
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149 SaNECATs B BUAE NPOM3BeAeHAA OAHHAKOREIX MHOMKHTEJeH:
. 1) 113; 2) (-1,25)%; 3) 2a)%; 4) {a + b))

Briuneants (141 —145),

1) 2%; 2) 3% 3) 10%; 4) 58,
1) 15; 2) (-7 3) 0% 4) 05,

i ) 1Y, 1
1) (-6)%; 2) -5%; 3) [—23] H 4) —[ ZJ

2 3. (3 2 2 2-
p[2s o3 w(2)s e ()
D 2-3)% 2 B2 B -ieon 9 -%(—3)2.

Buinopaurs aefdcTBHA:
1) 12102 - 5% 10; 2) 9224 200-(0,1)?;

4 B
2) [%] - 27 £(0,1)° - 50000;  4) 103:40—(3] . 128.

3anucaTh B BUAe CYMME! PASDAABEIX CIATAEMHX YNCAO!
. 1) 12 743; 2} 5043 201; 3) 13 027 030; 4) 12 350 107.
143 3anucaTh YMCIO, NPeACTARITOHHOE CYMMON DAspPATHEIX ONA-
-1 raeMbIX:
1) 2-105+ 3107 +5-102 + 1102+ 210+ L,
2) 3-10545-105+3-10+2-10+3-10+7;
3 7-105+1-10° + 5-102 + 8;
4) 1410541103+ 1,
Henurca nv Ha 3; Ba 5 cyMMa:
1) 2:-104+ 3-10% + 6; 2) 4-10°+3-10*+ 210+ 5
S B 7-10%+8.10%; 4) 5-10% + 2-108% 4+ 10?
150 3BanucaTh B CTAHNAPTHOM BHAE THCIO:
S0 1) 248; 2) T81; 3) 84 340; 4)80 005; 5)8100,2; 6) 127,48.
151 Pefpo xKyla papHO k CAaHTHMeTPOB. 3aIMCATh QOpMYIRl ILNO-
MAJH ero NORePXHOCTH S B obpema V.
152 3Sanucarte:
1) kBaxpar yHcaa m;
2) xy0 uncna a;
3) kBagpar cyMMIL umncer ¢ 1 8:
4) cyMMy KBaZpATOB uHCeX ¢ U 3.
153 VYeoTaHOBHTB, KEKOE M3 WHceNa GoJbIIe:

s 1 2 1 4
1) ['E] au ('E] . 2) 2% wum 3%,

1) 1)
3) (—-0,2)® uam (-0,2)%; 4) (E] nnu [E] .
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154

155

156

157

158

159

PRLy

SiBnseTca aM NOMOKUTENBHBIM YHCJIOM KODEeHb YPaBHEHHA:

1) 3x+(-0,1)3 = (-0,485)%;

2) (-1,415)% + 2x=(-9,15)%;

3) (-7,381)° — (1 - x)=(8,0485)%;

4) (10,381)% = (-0,012)% — 2x?

3anucarh B CTAHJAPTHOM BHJE:

1) umcro momekyn rasa B 1cm® mpum 0°C u masnenmu
760 mm pT. cr., paHOe 27 000 000 000 000 000 000;

2) 4HCI0 KUIOMETpPOB,COCTABIAKINAX OAHH mapcek (eIHHUILA
IJIUHBI, NPHHATAA B ACTDOHOMHH), €CJH OJMH IapceK paBeH
30 800 000 000 000 rMm;

3) aJeKTPOHHAA BLIUMCJIHTEJbHAA MAaIllHHA MOY(ET IPOHU3BECTH B
1 ¢ 1 000 000 omepanmii.

IloBepXHOCTH 3eMHOro IIapa cocraBiaseT oojee 510 mMaE kM2,
obpem Semuy cBeime 1000 mapx KM®. 3anucarh JaHHBIE YHC/IA B
CTaHXAPTHOM BHIE.

B 1 a1 mopcekoii Bogsl B cpegaeM cogep:xutea 0,00001 mr zonora.
CxosbKo 30J10Ta cofepxures B 1 kM°® Mopckoil Bogw1?

He npousBogsa BHIYHCIEHHI, PACHOIOMKUTE YHCIA:

3 a3
1) (—1%] s (-1,8)%; (,-:;-] B nopAAKe yOLIBAHMS;
1P
2) (-0,4)%; (-1,5)%; (?] ; (=7)® B mopamxe Bo3pacTaHUA.

Kaxoit uudpoii okaHYMBaeTCs 3HAYEHUE BRIDAMEHHA:
1) 8% + 43 + 5%; 2) 3%+ 10% + 183;
3) 211 + 341 + 464; 4) 15° + 26° + 3957

: CBoHCTBA CTENeHH ¢ HaTYPAaJbHBIM
MoKa3aTejieM

BoasesieHMe B cTeneHb 00JaJaeT HeCKOJbKHMMH BaMK-
HBIMH CBOMCTBAMH.
CepoiicTrBoO 1.

am™sgqt=qgm*",

Ilpn yMHOKeHHMHM cTeneHeldl ¢ OZMHAKOBBLIMHM OCHOBA-
HUAMH OCHOBaHHE OCTaeTCHd IIPe)KHHM, a [IOKasaTelH
cTeneHell CKIAALIBAIOTCH.
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® Ilo onpeAejieHHID CTENEHH ¢ HATYPalbHBIM IIOKAa3aTe-
JeM
22.2% =(2+2)+(2:2+2)= | a™+a"=(a+a-...a)x
ey S —— —
2 pasa 3 pasa m pas
X(a+a-a....a)=
L —
n paa

o COYeTATEeNbHOMY 3aKOHY YMHOMEeHHHA

=2+2:2:2.2= =a-a-a-..a=
- = = = T e T
3 pas (m+n) paa

Mo ONpejie/IeHUI0 CTENeHH ¢ HATYPAAbHBIM MOKasaTe-
Jem
=25 I —gm+n,
HUraxk,
22,93 — 9243 | am.ah=gmtn,
Ceo#icTrrO 2.
a™:a*=a™ ", m>n, a*0.

Ilpu pgenesuu creneHeil ¢ OXWHAKOBBIMH OCHOBA-
HHAMH OCHOBAaHMWE OCTAETCH ITPEXKHHM, A MOKAasaTeln
cTeneHell BBHIYHTAIOTCH.

® Haitgem
P g s a™:a", rge
5> 3. m>n, a#0.
ITo mepBOMY CBOMCTBY CTeleHH
26-8. 23 = 25, ‘ am"ea"=a",

[0 OHpejeNeHHI0 AeJeHus

& 0= 2898 ‘ am"=am:a".
Hraxk,
5.93 _ 95— T s T
25:28 = 25-8, am:qt=amn ",
m>n,a#0.

CBoiicTBoO 3.
(am )n = alllll'

IIpu BoZBeeHUM CTENEHW B CTEINEeHbL OCHOBAHME OCTA-
eTCsA MNpexXHHUM, a MoKasaTellu cTeneHei nepeMHOMa-
0TCH.
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@ [Io oupegensHHUK CTENEHM ¢ HATYDANLHMM MOKasaTe-

JIEM

(23)2 =923.93 =

O MepBOMY CBOHCTE

= 23+3 =

(@™ ) =agmqgm g™ . a"

n pas

¥ CTelleHH

A paz
P G —
— + —_—
—gmimtatm o

II0 CIpPelXencinE) YMHOMEHEHA

=232,

Hraxk, (2%)? = 232,

Croiterrn 4.

—- g A
=4am".

(am)ﬂ - amn- <

{ab)® =a"b".

HpH BOJIBEIEHHH B CTEIIEHE MPON3BEAECHHA B ITY CTE-
OeHb BOSBOAKTCA KaXKIABIH MHOMKHTEND.

® Ilo cnpefeneHHI0 CTENEHH ¢ HATYDANLEEIM IOKA3A-

TEJIEM

(2-3)% =(2-8)(2:3)(2-8)=

S —

3 paaa

R paz

{ab)" = (ab)(ab)...(ab)=

IO COYMEeTATENbHOMY H IIepeMeCTHTEeNIBHOMY JarEOHaAM

VMHOQXeHHA
=(2+2:2)(3:-3:-3)= =(a@rar...ra) (b b _+b)=
—_— ————
3 paaa 3 pazs n paz n pas

mo OnpedeyeHUI CTENeHH

TeJgeM

=28 .33,
Hrak,

(2-3)=2% .33,

CeroficTroO 5,

a)”_ a"
b B

=a" - b"

(ab)" =a"b”. .

b= 0.

Ilpe ROsSBefeEMH B ¢TEHEHE Ap0o6H B 4TY CTCUCHL DO3-
BOAATCH YHCIHTENEb H 3HEMEHATEI.
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® Ilo onpejeseHNI0 CTENEHW ¢ HATYDPAJbHBIM MOKasaTe-

JieMm
3 n
SN R R
3] 333 b b b b
N et e
3 pasa n pas

[0 OIPaBHIY YMHOKeHHsA Apobeii

3 pasa n pas
—h— e
2:2:2 asas..a
3-3-3 bbb
S e ——
3 pasa n pas

o onpemeyJeHr CTEeNeHH C HATYPAJBHBIM NOKa3aTe-

JiemMm
_ 23 B am
-_— 3—3. -— bﬁ -
Hrak,
3 n
2 28 a a®
= | =—=. —| =—, b#0.
3)-% ) -5
T.r3, o4
3amaua 1 BLIYMCIHTE: u
138 .5-34
e 137+ 5% - 3¢ :1_3_?_.2'2:137—6. 53-1.1=
136.5.3* 13%° 5 3
=13+ 25=325.
3amaua 2 CkopocTh cBera paBHa 3-10% wm/c, paccrosHHMe OT

Conrna go 3emawm passo 1,5+ 10! M. Ba kakoe Bpems
npoiijger Jay4 cBera pac-
crosane or CosHna mo 3em-
au? aﬂ_ aﬂ - am+n

» Ilo ¢opmyse IIyTH OpPH pas- m. n_ _m-n
HOMEPHOM ABHIKeHUH §=Ut
noxyyaem 1,5-10'1=3-108¢, (a")"=a""

OTKYZda (ab)n: e
t_1,5-10“_ o
T a.108 ay_a
Sor -5

=0,5+10% = 500.
500 ¢ = 8 mumr 20 c. -
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YnpaskHeHH

Janucarh npoussegeEne B Buje crenesn (160—162).

160 1) c®c?;  2) adat;  3) [%a]l(—l—a]; 4) (3b)(3b)°.

2
161 1) 232224, 2) 323°3%
3) (-5)5(-5)® (-5)*; 4) (-6)%(-6)2(-6)".
5 7
162 1) (-2,50)° (-2,5a)%;  2) [-%’5] [-%];
3) (x—a)"(x-a)'%; 4) (n +m)'® (n +m)°.

3anucaTs B BHJe cTemeHH ¢ ocHopaHmeM 2 (163—164).

163 1) 32; 2) 128; 3) 1024; 4) 256; 5) 25+ 128; 6) 32-64.
T 10

164 1) 64:4; 2) 32:2%; 3)8:22; 4)256:32; 5) :—5; 6) ZT

3ammcarh B BUJe CTeleHH ¢ ocHOBaHueM 3 (165—166).
165 1) 81; 2)27; 3) 729; 4)243; b5)35.-81; 6)243.27,

15 8

166 1) 3*:9; 2)27:3%; 3)243:27; 4)81:9; 5) 3?; 6) 2—4.

3anucarek yacTHoe B BHje crenesu (167—168).

8 5 18 17
o (2 (3 2 (3"

3) x:x7; 4) d2t:d12,
168 1 3y 6. 3y 2. 5. 3.
) 27 2) (2a)’:(2a)*;
3) (a=b)":(a-b)%; 4) (m+n):(m+n)°.

Beiuncaute (169—170).

2,33 23,32 35.310 58.57
169 1) . 2) + 8) ———; 4) .

32 PRI 3% . 37 54 - 5°

. 23 3,42 4, 96 , 93 6, o3
1o 1) 33, 4 gy 20202, 308

2.3? 112+ 4 26 . 27 35 .3.3

171 Pewmwunts ypapHeHHE:
1) x:32=33; 2) x:2%=2%; 3) x.2%=28;
4) x-3% = 38; 5) 5% x=5"; 6) 4% . x= 4%,

SanucaTh B BHJE CTeleHH ¢ ocHOBaHMeM a (172—173).

172 1) (a®)%; 2) (a®)7; 3) (a%)’a®;
4) a®(a?)?; 5) a’a®(a?)*; 6) a®(a®)3a’.

3135 4 8 4 14

173 1) (a")%:(a®)*; 2) (a®)*:(a®)®; 3) & )ma ; : (: )

a (a®)*
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174

175

176
177

178
179
180

181
182

183

184

185
186

187

188

189

190

HaiitTn sHadeHHe BhEIpaXKeHHA:

243 .8 3 45
1) &Hpnf::—& %; 2) &npud=l;—10.
(ca )-1 T {dz )3 4
ITpexcrasats 22° B Buje cTemeHM ¢ OCHOBAHHMEM:
) & 2) 2% 3) 2% 4) 219,

3ammcarh B BHJAE CTeneHH ¢ mokasareneMm 2 (176—177).

25 9
1) 0,01; 2) =5 3) 12 4) 0,0004.
1) at; 2) b%; 3) cl9; 4) x%0,
BoseecTn B crenens npomssegenue (178—181).
1) (3+5)% 2) (7-6)° 3) (1,3-8)%; 4) (4'$)3-
1) (ax)% 2) (6y)°%; 3) (2,5cd)?; 4) (3nm)®.
D ()% 2) @)% 3) (264 1) (0,1¢%)7.

1) (10n2m?3)%; 2) (8a*b7)3; 3) (-2,3a®b*)?; 4) (-2nm3)4.
(YerHo.) Bo ckKoJbKO pas VBeJHYHTCA IUION[aAb KBajapara,

ecau AMHHY KAXI0H ero cTOpOHEl YBeJHUYHTH B 2 pasa; B 3 pasa;
B 10 paa?

(Yerno.) Kakyro gacte ofsema kyba cocrasiaser Kyb, pebpo Ko-
TOPOTO cocTaBaAeT %, % yacTe pebpa nepBoro xKybda?

BamHcaTh B BHJE CTENeHH HNPOU3BEJeHHSA BhIpayKeHMe:

1) 4° « x5; 2) 2% + a3, 3) 5 .74, 4) 2% .35,

5) 16a?; 6) 81k%; 7 9%n"m7 8) 15% a¥bs.
38HHC&T}> BhIpaxeHHWe B BHJIOe CTelleHH ¢ ODoKas3aTeleMm 2

(185—186).

1) c2dY; 2) a'bs; 3) 25at; 4) 81m?2,
1) a*bbc?; D) e eke 3) 49x8y5; 4) 100c¢®x®,
BeruucauTs (187—189).
17 17
T.47. 41 5] .
1) (0,25)" - 4°; 2) [5] {4] g
3) (-0,125)!1 - 811, 4) (-0,2)% - 5%,
28 . 38 45 - 35 10% 144
1 3 2 : B e 4) e=——
) 6° ) 12¢ ) 20 .55 ) 28 .78
. 3 8 (2 2 ,9b 9 , 245
y 8127 2)2 (:); g) 16°-3° NER )
38 147 124 (22

Bossectn B crenenb apobds (190—192).

(5[40 (2 o (2]
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191

192

193

104

195
196
197

198
199

200

201
202

203

204

205

36\
(52
a+b 3. 7 2_ m+n5 a+b?
”(3]' 2’[5?)' 3’(m-n]* ‘“[a-a]'

Banucars B Buje crenenu (193—194).

37 e m? 57

2 4 _
L -LAPS VO T
(3b)? (3y)? -8 o

IlycTte n, m, k — marypasabHbie ynuciaa. [IpecTaBUTh BhIpaskeHHe
B BHufe crenenu (195—198).

1) 4" - 45; 2) 3%.3n; 3) c®B e 4) a™ - ald,

1) y"-y™;  2) bn-bk;  3) 5% .54 4) 3. gIm,

1) 22n :9n 3 2) 23u :224-1 : 3) 2-1?:-1 :223 : 4) 24n+5 :2n+2.
1) 341'::33?:; 2) 3ﬁn:32n; 3) 3n+3:3n+1; 4) 3n+6:35+2'
IIpu KakoM 3HAYEHUHU N BEPHO pPaBeHCTBO:

1) 8"=9; 2) 128=2"; 3) (2%)"=16; 4) (3")*=81?

Briuncauts (200—201).

12, 412 410 . 310 154 416
]_) 6____4_; 2) ¢ 3) 5
312 . 812

210 . 610 ’ 34 ~ 52 ~ 25; 810 "

o (&) (- () 2 (3)- (e
o (&) (-6 o663

HaiiTu 1mecTyio cTeneHb YHCIA, €CJIH:

1) ero kBagpart pasen 0,25; 400; 11%;

2) ero ky0 paser 0,008; 125; 3%; 37%.

1) Macca 3emuau papsa 6+ 10%* kr; macca Comama — 2+ 103 kr.
Bo ckonpKO pas Macca 3eMJIH MeHbIIe mMacchl ComEna?

2) Paccroanue or 3emun 1o 3Be3sl Cupuye 83 000 000 000 000 xm.
BeraucnTs TpHOIMKEHHO, CKOJIBKO JIeT JIVY CBeTA MAET OT 3eMIH [0
Cupuyca.

BBIUHCINATE ¢ TOMOIIBI0 MHKDOKAIBKYIATODA:

1) 3% 2) 5% 3) (2,3)% 4) (1,3)°.

Kaxroe us umcen Gonbire:

1) 54* nam 2112, 2) 102° yau 20'0;

3) 100%° wau 9000'7; 4) 6% yau 3107
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206 BorumcauThb:

25.522_2,521- 5.232_4.230.

1} 251{} ’ 2) 415 ’
3) (4322 4+ 7-321).57 4) 5(3-715 —19.714)
19-27)2 716 4 3.7

Onuounen. CranzapTHLIH BUA
OJTHOUJIeH A

T I N I T e e e D T o

IIpu peleHWH pasJIWUYHBIX 3a7a4 YacTO
BCTpeualoTcsA airedpaudeckye Bhipake-

HHuAa Buga ab, %xyz, 3a?b. Hanpuwmep,

BMECTHMOCTE ped)pHiKepaTopa, pasMepsl Ko-
TOPOTO VKA3aHKI HA pucyHKe 2, paBHa 3abe.
Bripaskesne 3abc aBiagercsa IIpPoOH3Bele-
HHEM 49eThIPpeX MHOMKHTeNeH, H3 KOTOPBIX
nemeﬁ — YHCJO, 4 TPH CIeIVIOOIHX —
O6VKBHL 4, b, C.

MHOKHTENN, BANHCAHHBIE ¢ IOMOIILI0 IHGD, HAZEI-
BAKIOTCA YMCJIOBBIMH MHOMHTEIAMH, 8 MHOMHTeJH,
obosHavyeHHBle OGYKBAMM, — OYKBEHHBIMH MHOMHTE-
namu. IIpousBegeHne YHCIOBBIX M GYKBEHHBIX MHO-
JKUTENeH HASBIBAIOT 00HOWJIEHOM.

HaHpHMep, OOHOYJIEHAMH ABAAKTCA BHpaH{eHHH
abe, (~4)a - 3ab, ia(—O,S)bab.

Tak Kak IpoHsBeleHHe DABHBIX MHOMHTEJEH MOMKHO
3anMcaTh B BHAE CTENeHH ¢ HATYPAJIBHBEIM IIOKA-
3aTesieM, TO CTeIleHb YUCJA WU IIPDOM3BeJeHHe CTelneHeil
TaK’Ke HA3HIBAIOT OJMHOUJEHAMH.

Hanpumep, ogHouleHaMH ABIAKTCA BRIPAKeHHA

2
3 _m3 5 2 _l] 2
(4), (-7), x°, 4a®, { 2.ab.
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3amaua

Tax Kax KamA0e YHECAO MOMHO 34IHCATE B bBRae Oopg-
H3BEISHHUA ITOrC 4YHC/A HA eNHHHMIY, TO BRIDAMEHAR

3
BHAA 4, 2, g TAKEEe CUET&IT OOHOYJIEHAMH.

Haiitn 3avenue ogaowaens 16aqc(0,5)a (0,250 npu
1 g
a=—, b=34, c=—.
3 ’ 17
Ecan noAcTaBMTh fJAHHKE 3HAY96ANA OYKE B OAHOYIEH,
TO NIPHILTCH BEIYHCAHTE HpDHGBeReHHe
1 9 )3
16--+=--.0,56+>+0,25-34.
317 77 8 77
Bruyncaerus momu0 OpoBeCTH KOpPOde, €CJFE CHAYANA
YOPOCTHTL ZAHHMH OIHOUIECH, HCOONBIYS HepeMecTH-
TeNLHBIA H COUYETATENBHELIN 3AKOHEI YMHOMEERA!

162¢(0,5)a(0,25)b = (16 + 0,5+ 0,25) (a » a)bc =2a%be.
Teneps HaXoAMM 3HAYEHHME OXHOUNeHA 2albe mpu

1 . _9.
a—3, k=234, 0—17.

2
2. 1 -34.i=—_2'34'9=4.<]
3 17 9-17

Ipyn pemmeHHy 3a0AYA AAEHBIN 0AHOYNEH OBLI SANNCAR
B Goiee mpocToM Bupe: 2a2be. B sToM opHOWIEHE co-
AEpPIRUTCS TONBKO OFMH YUCAOBOM MHOMMTENE, CTOf-
Wil Ha OepBOM MeCTe, ¥ CTeNeRH ¢ PAMTHUHEMU OYVK-
BeHHBIMHE OCHOBAHRAMM, TaKue oJHOUNEHEl HAZKIBEAIOT
ofnownenamu cmandapmuozo euda.

Jliofioll oAHOUNER MOMKHQ 3ATMHCATL B CTAHAADPTHOM
BHFe. aA aTOro HY)KHO NepeMHOMKHTE BCE YHC/A0BEIE
MHOKHTENH F MOCTABATL UX NDPCAZBEACHAE HA OePBOe
MecTo. 3areM HpPOHaBeNfHHA credeHed ¢ OZHHAKO-
BBIMH QCHOBAHUAMH JAIIHCATE B BHAE CTELIESHH.

BYKBEHHEE MHOMHTEIH YAlle BCErd DACIIONaraioT B
andhapUTHOM mopAAKe, XOTA 310 HeoOAsaTeaeHo. Yne-
NOBOH MHOMCHTENL OJHOUJIEHA, 3AIMCAHHOTO B CTAE-
JApTHOM BARE, HABLIBAKT KO3(DQUULEHmMOM ITOTO 0d-
HOYJIEH.

Hanmpumep, roatddunument oggouaeHa 2¢ paser 2, Ko-

addUnUesT OgECYICHA gabz paeeH g, Koadppunuent
onaouneHa (—7)a?bic pareH (-7). B mocienHen caviae

ONHOUJNEH MOMHO zanwcaTs Ges ckobok: (—T)abic=
=-Ta%bic.
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210

211

Kosdpduumenr, pasuniii 1, 00bIYHO HEe 3AIHCLIBAIOT,
TAK KAK OT VMHOKEHHA Ha eIWHHIY YHCJIO He MeH#-
erca. Hanpumep, 1-abe? = abe?, 1. e. KoapdunuesTt
opHounena abe? pasen eaunune. Ecian xoaddunuedt
paBeH (—1), To ¥ B 3TOM cJy4Yae efHHHIY H CKOOKH
MOKHO He NHCATh, & OCTABHTH TOJBKO 3HAK «—»., Ha-
upumep, (—1)abe = —abe, 1. e. KoadUOHUEET OAHOUIE-
Ha —abe pasen —1.

YupaskHeHHA

3anucath B BHAe anredpanyecKoro BhIPayKeHHA:

1) npoussegenue kyba umcyia m W duciaa p;

2) yTpoeHHOe MpoOM3BeJleHHe KBAAPATA d4HCJIA 4 ¥ 4ucyaa b;
3) umMcao ceKVHI B § yacax;

4) 4YHCJIO CAHTHUMETPOB B 11 MeTpax.

Haiitn umcioBoe sHayeHWe OHOUYJIEHA!

1) 0,56 mpu b= —4; 2) 3abe upna=2,b=%,c=%.
Cpenu omaounernos 10,2a%b’c; — 7,3ab’c; 17a%bca; - 2,6ab’c?;
-m; 8ab; -28a%b%c?; 3aabe; ~2a-%b; -mim; m-2;

17a%b%c? ykasaTh OXHOUIEHB:

1) craHpapTHOrO BHJA;

2) oraudanInHecds TOJIbKO KOd(h@OHUIHEeHTaAMH.

3anucarh OJAHOUJIEH B CTAHJAPTHOM BHIE:

1) 83m*m; ) ziz5z; 3) —ab.5;

4) (-m)(—m?); 5) 5° pg* (—4)* qp; 6) 2% gp* (-3)° pg;
T) -2,5m(-0.8)mind;  8) gxyz[-f—l)xy.

Banucarh OOHOYJIEH B CTAHIAPDTHOM BHIEe H HAWTH €ro YMuCI0BOe
JHaAYeHHe:
1

1
1) ac-12¢ mpHa=-=, c=-;

1 3
2 — . 20_ 3 = — =
}ﬁa 8b 4ba npu a 2, b

ba| =

Kawxoe paccmosanue npoiidem
3a cymru:

a) KoHey 1Lacosoil cmpeaku;
0) KOHEey MUHYMHOU cmpenru?
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KAKOBA INOCHEAHAA ITHOPA 3HAYEHHA
CTEIIEHH:

846°47, 1987"%%, 1998'%%7

212 [Inuna OKpPYKHOCTH paguyca R Beipakaercsa dopmyoi C = 21R;
miomaas Kpyra paguyca R Bripakaerca (opmydsoit S =nR?
(r =3,14). C noMoIbi0 MUKDOKAIBKYJIATOPA BEIUMCIUTE:
1) C nmpu R=37,5; 2) Sopu R=1,3;
3) RupuC=122,46; 4) S mpuC=16,4.

¥ MHOKeHHe
OXHOUYJIEHOB

3apgaua O6beM DPAMOYIOJBHOIO Hapasjesenunena BbIYHCIA-
erca mo ¢opmyae V =abe, roe a — paumHa, b — min-
PHHA B ¢ — BBHICOTA 2TOro napajieiennanena. Kakum
oyaer ofbeM HOBOrO mnapasuiejienuuneja, ecjau AJUHY
AAaHHOI'O VBEJHYHUTEH B 5 pas, LIMPHMHY — B 2n pas, BEI-
coTy — B 3n pas?
p Haiizem M3aMepeHHA HOBOrO napa’uiejenunejna: AJHHA
b5a, mupuna 2nb, sbicota 3nc. Ero oobem pabeH

V, =(ba) - (2nb) - (3nc).

58



213
214

215

Bripaxxenue (5a)-(2nb)+(3nc) aBngerca npousseje-
HHeM Tpex ojHouneHOB: da, 2nb, 3nc. Ilo cBoiicTBAM
YMHOMCEHMA YHCeJ MOXKHO 3allMCaTh CJAeAyIiollee pa-
BEHCTBO:

(5a)+(2nb)+(3nc)=5a+2nb-3nc =
=(5+2+3)+(annbc)=30n2abe.
B pesyJbrare YMHOMKEHHA OXHOYJEHOB CHOBA IIOJIY-
JaeTrcda OAHOYJIEH. Ero moxHO YIOPOCTHTHL, 34IIHCAB B
craHgapTHOM Buje. Hanpumep:
(3a2b3c) + (4ab?) = 3a®b*c - 4ab® = 12a®b°¢c.

—
|

E 1 —_— _*
(8a® b3 e)-(4ab?)=12a® b° ¢
| A

PaccMorpum npomusBejgeHHe IBYX HMJIH HECKOJIbKHX
OJMHAKOBLIX OJHOYJIEHOB, T. €. CTEeINeHb OIHOYJIe-
Ha, Hanpuwmep (5a’bc)?. Tak kak ogHOUIeH 5a’bic
sABJISeTCA IIPOM3BeeHneM MEoKHUTeNel 5, a°, b2, ¢, To
IO CBOMCTBY BO3BEJEHUA IPOM3BEJAEHUSA B CTeNeHb
HMeeM:

(503b2€)2 =52 (aa )2 (bz )2 c? =25a%ptc2,
Touno Tak xe

(2pg?)® = 2% p*(¢*)® = 8p%¢S.

B peaysbrarte Bo3BeZleHHA 0JHOYIEHA B HATYPAJBHYIO
CTelleHbs CHOBA HOJIY‘-ISETCS OOJHOWJIEeH.

¥Yrnpa:kHeHHA

BreimosHUTE YMHOXeHHe ofHOUIeHOB (213—215).
1) (2p)(—8c?); 2) (-5m?)(-Tn);

3) (4a’)(6a%);  4) (-%bs ](saz )

1) (3a?b5c)(6a’be?); 2) (Ta’b%c)(-3ab'c);

3) (%azbsx](g-aabx"’ J; 4) (—gaaxys J{gaxzy}

1) (—%mz )(—24n)(4nm); 2) (-18n)[—§m2 }(—fmm);
3) (%ays J(gxzy](o,zaax};

4) (~18abc)(—bab®c)(-0,4abc?).
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216
217

218
219

220

221

222

223

224

225

226

BospecTn ogHousieH B crenent (216—218).
1) (2a)*; 2) (5b)%; 3) (3b%)*; 4) (2a*)*.
1) (-2a%b)*; 2) (-a®be)®; 3) (-3x%y)?; 4) (-2x°y°)*.
4
1 [lnm2] 2) ( n mz] ; 3) (-0.1a%% )'; 4) (0,4a%0%)".

BrinossnTts geiicreus (219—220).

1) (-2a)?(-3a); 2) (-a)®(2a);
3) (=0,26c?)2(20cx?);  4) (-0,lab®c)? (100by?).
3 2

13 s o[ _1 2 ) 1 3 2 o).
1)[15xy]( 2cxz], 2)[24xy)(3xy],
8) (—3bc?)? (2ab?)?; 4) (-2a%b)? (-a?b®)3;

2 g

5) (gmzn] (6mn2)2; 6) (gman (~Tmn?)?.

BrinoneuTe yMHOMEHHe OJHOYJIEHOB M HAHTH 3HAYEeHHe II0-
JYYEHHOIO BhIpaxKeHus:

1) %az +3a’b npua=-2, b= g;

2) %mn +10n% npum=0,8, n=4.

Haiitn nuomaas NpsMOYrojbHHKA CO CTOPOHAMM:
1 %a w106;  2) gx 7 14y.

Haiiru ofbeM NOpAMOYroJBHOTO NapajjeleNuIesa co CTOPO-
HAMH:

1) 0,25m, 1%:: n 6mn; 2) 0,1a, 2b% u 5ab.

BanucaTh OAHOUJIEE B BHAE KBaApara APYroro oJHOYJIEHA:

1) 9a?% 2) 16x*; 3) 25a%*;

4) 81x%% 5) 36x10%; 6) 1,21a%p".

3anucaTh OAHOYJIEH B BAAe Kyda APYToro OAHOUIEHA:

1) 27a% 2) 8b°%; 3) 27a%b'%;

4) 8a%%  5) %xgylz; 6) —0,027x3y15.

IIpu KaKoM 3HAYEeHHH N BePHO PABEHCTBO:

1) (2a)" = 32a%; 2) [——xzy] = —21—7x5y3;

3) (0,25%)" - 100 = 4y*; 1) [3%»:*) -0,001=%m*2,

5) (0,3a6%)" L =a2%;  6) [~Loe| = Lptecsr
’ 0,09 ’ 2 64

60



Muorouaens!

Y SEREEY FEEEEY EEPRRY FEPPEY FEREEY PERERY PEFPEY PREPEY PEPPEY PR P

B anrefpe uacto paccMarpuBaipTcA ajarebpandueckue
BEIPaYKEeHHS, IpeAcTaBIAIHe coboi CyMMy HIH pas-
HOCTH OJHOYJIEHOB.

Hanpmmep, nrnomane sakpalleHHOH 4YacTH (HIYPEHIL,

e 1
uzobpaskeHHOHl Ha pHCyHKe 3, @, paBHAa -2-ac+b2,

a muomans Gurypel, nsobpazkeHHoil Ha pUCYHKe 3, 0,
1
paBHa ab —c?. BripaskeHue Eac +b% — cymma ABYX

1
OAHOUIEHOB - 4C 1 b?, Buipaxenue ab —c? — pasHocTb

ABYX OZHOUWIEHOB ab ¥ ¢® MinM cyMMa OHOUJIEHOB ab u
(-c?).

ITH BBIpaXKeHHMS SABIAKTCA aJrebfpandyecKUMH CYM-
MaMH OJHOYJIEHOB.

Taxue BhIDAMEHUA HABLIBAIOT MHOIOYJIEHAMHM.

Mmuozownenom HaspiBaeTcss aarebpanyecKas CyMMa
HECKOJBKHMX OZHOUJIEHOB.

OpHOYJIeHBI, U3 KOTODPBIX COCTABJIEH MHOIO4YJEeH, Ha-
BBIBAIOT YJAeHAMU 3mozo MHozoyaeHa. Hanpumep, die-
HAMH MHOrouwiaeHa Hnm? — 3m2k — Tnk?® + 4nm asna-
forcs opHOusIeHsl hnm?, —3m2k, —Tnk?, 4nm.

1 0 )

c

¥°

A

Pue. 3

a) 6)
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MHoroujeH, COCTOAINHI H3 ABYX TWIEHOB, HA3BIBAIOT
JIBYYJIEHOM; MHOT'OYJIEH, COCTOAIINH M3 TPEX 4JIEHOB,
HABBIBAIOT TPEXYJEHOM H T. .

Ipumeps: asyunesos: a® — b2, bac +4c.

IIpumeps! Tpex4aeHoB: a + 2b — 3¢, % —be + 3ab.

OpHO4YJIEH CYUTAIOT MHOTOYJIEHOM, COCTOSANIUM H3 Of-
HOTr'0 YJieHa.

Ecan HeKOTOpBIe 4JeHbl MHOI'OYJI€EHA 3allHCaHBI He B
CTaHJapTHOM BHAE, TO 3TOT MHOTOYJeH MOMHO yHOpoc-
THTEH, 3alHMCAB BCe €r'o UJIieHBI B CTAHAAPTHOM BHJIE.

3anxaua YnpoctuTh MHOTOUWIeH 2a -4b — Sabac + 9bce - %c.
BaHHH.IQM BCe 4YJIeHBEI JAHHOI'O MHOro4JieHa B CTaH-
OapTHOM BHJE:
2a-4b =8ab, — Sabac =—5abe, 9bc - %c = 3be2.
CrnepoBatensHO,
2a-4b - 5abac +9bc-%c =8ab — 5a2be + 3bc?.
YnpaxnaeRusa
COCTBBHTI) MHOI'O4Y4JIeH H3 OJHOYJIeHOB:
1) 6x2, Txu 9; 2) 2x%, —11x u 3:
3) —xt, x% u -x; 4) a®, —a* un a;

3) 1,5xy?
4) 4ce?e

Haijitn un

1) —aba +

5) 8a®, 4a®b, —2ab® u b3; 6) 4a®b, —2a%b%, - 5ab3.
YupocTuTs MHOTOUIEH, 3aIUCAB KAMKABIA €ro 4YjeH B CTaH-
AapTHOM BHJe:

1) 12a%ba - 2abab? + 11aba;

2) 2ab? -4ab —3a? -8aba — 2abab? ;

(—4)xyz — dmnkm?®nk;

(—i)bc +5xy? xy?.

CJIOBO€ 3HaUeHHEe MHOIo4YJeHa:

1) 2a*-ab+2b* npuna=-1, b=-0,5
2) x®*+2xy+y® mpmx=1,2, y=-1,2.
VIpOCTHTH MHOTOUJIEH M HAMTH ero 4MCIOBOe 3HAUEHME!

azb-2ab+4 npH a=2, b=%;

2) b -5ab - 5a-5a%b upl{a:%, b=-2;

3) x?yxy—xy*xy+xy mpnm x=-3, y=2;
4) xy?x’y- xyxy npn x=-2, y=3.
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231 [Ilpm kaxkoM 3HAYeHHH X 3HauYeHHe MHorouneHa —0,2x-3x +

+7x-1§+0,1x2 - 6 -2 pasno 1?

232 Mooxxer 1M 3HaUYeHHe MHOTOYJIEHA:
1) 2ab+3b% +1; 2) a® -bp?>—
OBITE YHCJIOM OTPUIATENbHBIM, ecau a >0 u b> 07

233 MookeT 1M 3HAYEHME MHOTOWJIEHA:
1) b® — 4a?; 2) ab—-a®b? —
OBITE YHMCJIOM MOJOMKHTEJbHEIM, eclin a > 0, b > 07

234 Ha yuebHo-onbITHOM yuacTke cobpano 1410 kr GpykToB, IpH-
yeM A0M0K cobpano B 5 pas Goasme, yem rpym, m Ha 350 Kr
6onpme, geMm cauB. CKOJNBKO KMJIOTPAMMOB KaKI0ro BUAa QpyK-
ToB cobpaHo Ha aTOM ydacTke?

[IpuBenenne moxoOHBIX
YJIEHORB

3agaua 1

HmeloTca ape KHUIHM ¢ OQHHAKOBBEIM 4HCJIOM OYKB Ha
KayKJOH CTpaHMIe; Ha OJHOH CTPaHUIEe IIOMeIaeTcd n
CTPOK W B KaKmoi cTpoke m OykB. B nmepBoil KHuUre
300 crpanunn, Bo Bropoii — 500. CkonsKko Bcero OYKB
B ABYX KHHTax?

1-it comocob.

Yucno OYKB Ha KamI0H cTpaHHle paBHo mn. B mep-
Bo#i kHure 300nm 6yks, Bo Bropoit — 500nm 6yks,
B JIBYX KHHATrax

(300nm + 500nm) 6yks.

2-i1 cooco®.

Yucno 6ykB Ha KamAoH cTpaHuue paBHo mn. Yucio
CTpPaHMI, B ABYX KHHrax pasHo 300 + 500 =800. Ilo-
aroMy uHceno OVKB B HEX pasHo 800nm. -

Pasymeercsa, 0b6a orBera BepHbIe, MO3TOMY
300nm + 500nm =800nm.
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3anaua 2

OANEKO NpPHA BRIYHCASHNAX BTODOH OTBET OKAJHBASTCA
gosnee yzoOHmIM. Hanpumep, ecan n =40, m =50,
0 nm=2000 u pgAA BHIYHCIACHHA BLIPAYKEHHH
300nm + 500nm HY:XHO CAENATEH ellle TP EelcTBHA:

300 - 2000 + 500 - 2000 =
= 600000 + 1000 000 = 1 600 0060,

& INA BHIVHCJeHHs Bmipakenus 800nm mymxHO cpe-
nath Beero ofHO JeificTBHe:

800 + 2000 = 1600 000.

HmMeRBO D0TOMY BAXKHO YMETh YODOmMATH anrebpa-
HUeCKMe BhIPAMKeHKA.

Neyuren 300nm + 500nm ABAAeTCH CYMMOH ABYX OF-
sounenos: 300nm u 500nm. 3TH OZEOYNEHH OTAH-
YAKOTCA APYr OT Ipyra Tonsko kosdpmouentaMn. Ta-
KHe 0JHOYAeHb. HASKMBAKT ROGOCHLIMU.

Hanpumep. oomounent abe W -3abe nomobart, on-
HouneHH! 2pg?% H 5¢%p nomobEm, a oaHouneH: a?b u
ab? He NoaOGHE.

OJIHE&KOBHB VAROYJIEREL TAKKE CIATANT HO,ILOﬁHhIMH.
Hanopumep, oggouienn 2a2b u 2a2db nozobast,

VapoeTHTh MEOrowZagH

3ab — 2be + 4dac —ab + 3bc + 4ab.

P Brpenum mopnoGabie ogHounenm. OpmEounennl 3ab,

-ab, 4ab nozoGHLI, MOAIEPKHEM WX OAHOH YepTOH.
Ilopo6uEIe ogHOWIeHR! —2bc 1 3be TogueprRHEM ABYMS
yepraMi. [[ogoBHEIX ogHOUNEHY 4Q¢ HET, €ro Iojuep-
KNBATE He Gygem. Ilonyamm:

Sab - 2bc + dac - ab + 3bc + dab.

[lepecTaguM 4YfAeHB WHOrOWIeHa TAK, UTODR 1I0-
AoGHEle 9IeHH CTOSIA PAAOM, H JAKIIOYAM NOAKOOHEIE
uwnesl B cKOOKH. [losyumm:

{3ab — ab+ 4ab) + (-2bc + 3bc) + dac.
Tak xak
3ab—ab+4ab=(3 -1+ 4)ab=6ab,

—2b¢ + 3be ={-2 + 3)bec =be,
TO

Bab — 8bc +4dac —ab +3bc + dab =
=6ab +be +4ac. <
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Taxoe ynpolimenme MHOro4YjJeHa, IPH KOTOPOM ajre-
OpaumdecKkas cymMma NOJOOHBIX OZHOYJEHOB 3aMeHH-
eTcA OJHUM OJHOYJIEHOM, HA3BIBAIOT Npueederuem no-
J00HbLX YAEHOE.
¥V mHorouwnesa 6ab + be + 4ac xax bl 4aeH 3anIdcaH B
CTaHJaApPTHOM BHJOE, H CpelH HHX HeT IIOJI.OGH!:IX. Ta-
KO# BHJ MHOrOYJeHa HasbslBalOT cmandapmusim. MHO-
rouser 3a?b? — 2a’b + a rTakxe sanmcaH B CTAHAApT-
HOM BHJIE.

JIIO&OI“'I MHOTO4YWIeH MOMHO 3AalHCATE B CTAHJADPTHOM

BUje. [lnA 5TOro Hy:KHO 3a0MCATH KA IbIH 9JIeH MHO-

rouyjieHa B CTAHJADPTHOM BHJEe M IPHBECTH HoHobOHBIE

YJIeHEl.

3amaua 3 IlpuBecT™y K cTaHZAPTHOMY BHIY MHOTOYJIEH

235

236

237

238

239

6ab-%ac—3aca—8a2 ‘%b+25a"’ --;-c+aba—a2bc.
ﬁab-%ac—&lca—&az -%b+25a2 -%c+aba—a2bc=
= 2a*bc — 3a’c — 4a®b + 5a’c + ag— a’bec =

=a?bec +2a%c — 3a?®b.

YupaxueRus
IIpusectu nomobusie unens (235—236).
3 1 1 1
1 =2 4 _ ~ .4 o 4 _ = 4;
) 2 y 16 Y 32 y 4 y

3 5 1 3
2) Za%b--a?b+-a%h—-"a?b.
) 3@ -gabrgaloge
1) 2m+q+qg—4m; 2) 3a+2b—-b—a;

3) x2+ 38y +4x? - y?; 4) 5a% — 4b2 - 3a? + b2,
IIpuBecT MHOrO4YIeH K cTaHjapTHoMy Buay (237—240).
1) 11x2 + 4x — x2 - 4x; 2) 242 - 8y +2y-2y%;

8) 0,3¢2 - 0,1¢2 — 0,5¢%; 4) 1,2a® + 3,4a® - 0,8a%.

1y 1, .2.,2,.1.,
1) Sx 3y+3:¢7 +3y,
4 2 _ 3.,
54 4b ’
3) 2ab+0,7b% — 5ab +1,2b2 + 8ab;
4) 5xy-3,5y* — 2xy+1,3y% - xy.
1) 2a%b—8b% + 5a®b + 5c? — 3b? + 4c?;
2) 3xy? + 4x® - 5x2y—3x + 4x%y - 9xy?.

2) La2 4 3p2 4
5 4

3 Asretpa, 7 kn. 65



YTOBbI PACIIHJIHTE BPEBHO HA TPH YACTH,
TPEBYETCA 12 MHHYT. CKOJIBEO MHHYT
ITOTPEBYETCH, YTOBBI PACITH/IHTH BPEBHO

HA 4 YACTH?

240 1) 2m-4n-3a-2b-0,2n-5m +b-5a — 5nm + 8ab;
2) 13ab—-0,2xy—2a-5b+6x(0,2)y +a(-3)b;

3) 2abe-5a +124a? -ibc—[ZE]ab(—ﬁ]a;

7 12 3 8

3 2 2 1
4 dn -2 2 2n2m| -4t |k
) 3nmk-4n 8nm(23)k+gn m[ 2Jk
241 HaiiTu 3HaueHHe MHOTroYJIeHa:

1) —-0,08x+ 73xy® +27xy? npu x=4u y=0,2;
2) —2a2b+4b+11a2b npna=_-;- Hb=2g.

242 IlpupecTy MHOTO4YJIEH K CTAHAAPTHOMY BHAY M BBISCHHMTB, IIPH

KaKHX 3HAYEHHAX X ero sHadyeHHe paBHO 1:
1) 2x2-3x—x2-5+2x— 22+ 10;
2) 0,8x% — x% + x— 2%+ 8x% +0,72% — 222 + 0,07.

243 1) Oas npurorosieHus 6poHasl Gepetrcs 17 uacreit menu, 2 uac-
TH IUHKA W OAHA YacTh 00Ba. CKOJBKO HYMHO B3ATH Ka)IOr0
MeTaJja B OTAeJAbHOCTH, YT0OLI moayuuTs 400 Kr 6poHssI?

2) Ilnan semesbHOTO ydacTKa uMmeeT (HopMy TpPeyrolbHHEA CO
cropoHaMu 5 ¢M, 4 cm 1 3 cM. Kakoii BeiOpan macmrad Ha 3TOM
IJIaHe, ecJH IMepUMeTp y4yacTka pased 60 m?
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ChoxeHnMe u BhiuMTAHHE
MHOTOUYJIEHOB

PacecmoTpuM TpeyroJbHHMK, pasMepbl KOTOPOro yKa-
3aHel Ha pucyExke 4. Ero mepumerp P paBeH cymme
nnuH cropon: P=(2a +3b)+(4a +b)+(2a +4b). O10
BBIDAJK€HHEe ABJAETCA CYMMOI Tpex MHOIOYJIEHOB:
2a+3b,4a +b, 2a + 4b.

Packpoem crobru:

P=2a+3b+4a+b+2a+4b.

Ipusena mojgo0HBIE YJIEHBI, MOJTYYIHM:
P=28a+8b.
Touno Tar e MO0V anredpandyecKyio
CYyMMY MHOTOUYJIEHOB MOKHO npeobpaso-
BATH B MHOTOYJIEH CTAHZAPTHOTO BHIA.
Hanpumep:

(2n? —m2)—(n? -m?+3¢?)=

=2n2-m2-n?2+m?-3q¢%=n?-38q¢?;

(3ab — 4be) + (be — ab) — (ac — 3bc) =
=3ab —4bc +bc —ab —ac + 3bc =
=2ab -ac.

B pe3yiabTarTe CIOoXeHHA H BBIUHTAHHA HECKOJIBKHX
MHOTOY/IEHOB CHOBA IOJIy4YaeTCHd MHOI'OYJIEH.

Yrobsl zanmucaTe aarefpapdyecKyi0o CyMMY HeCKOJb-
KHX MHOTOYJEeHOB B BHIe MHOIO4YJieHa CTAHIAPTHOI'O
BHJIA, HYXHO PACKDBITH CKOOKHM M NIpPHUBECTH NOL00-
HBIE YJIeHBI.

HWaorpa cymMmMy Miam pasHOCTh MHOIOYJIEHOB YHOOHO
HaxXoAUTh «CTOJNOHMKOM» (II0 AHAJIOTHU CO CJIOHEHHUEM
U BBHIYMTAHUEM YHCeJI).

IIpu arom nopoGHBEIE YJEHEBI PACIOJATAIOTCS APYT ITOM
APYroM, HaNpuUMep:

+5azb—4bc+3ac _ Babc —2ab + 4ac - be
3be — Tace 3abc —3ab—- ac + 3be
5a%b —be - dac 2abc + ab + 5ac — 4be
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245

246

247

249

250

251

252

253

YupasaeHus

Vropoeruts anrebpanueckyio cymMmy MHOrouIeHOB (244—2486).
1) 8a +(-3b + 5a); 2) 5x-(2x-3y);
3) (6a — 2b) — (5a + 3b); 4) (4x+2)+(—x-1).

3, 3., 1,, .8,.)
1) (2317—111 J+(Zb - lgb}
2) (0,1¢ —0,4¢%)—-(0,1c —0,5¢?);
3) (18x—-11y+10z) - (-15x+ 10y - 152);
4) (1Ta+12b-14¢)—(11a —10b — 14c).
1) (Tm® —4mn —n?)-(2m? - mn +n?);
2) (5a® — 1lab +8b%) + (-2b% — Ta? + Hab);
8) (-2x% + xy?) +(x2y-1) +(x2y - xy? + 3x3);
4) (3x* +5xy+ Tx%y)— (baxy+3x2) —(Tx%y—3x2).
HafiTu cymMMy ¥ pasHOCTH MHOTI'OYJIEHOB:
1) 0,1x% + 0,02y® u 0,17x% - 0,08y%;
2) 0,1x% —0,02y® u -0,17x% +0,08y%;
3) a®-0,12b u 0,39a® - b3;
4) a® +0,126% u -0,39a® + b®,
HajiTu pazHOCTE MHOTOUWJIEHOB «CTOJOHMKOMD»:
1) 3a® +8a—-4 u 3+8a-5a?;
2) b —3b2+4b u b+ 2b2% + b5,
YrupocTuThk BEIpasKeHue:
1) P+@, ectu P=5a% +b, @ =-4a? — b;
2) P-Q, eciu P =2p? — 3¢%, @ =2p? - 4¢3
3) A+B+C,ecnmu A=a? - b2 +ab, B=2a? + 3ab —5b2,
C=-4a® + 2ab - 3b%;
4) A-B+C, eciu A=2a®% - 3ab +4b%?, B=23a?+ 4ab - b2,
C=a?+ 2ab + 3b2,
Pemnrs ypasHenue:
1) (7Tx-9)+(2x-8)=1; 2) (12x+5)+(7T-3x)=3;
3) (0,2x-T)—-(6-0,1x)=2; 4) (1-5,1x)-(1,Tx+5,4)=1.
JlokasaTh, 4TO:
1) cymMMa DATH IOCTeA0BATENbHEIX HATYDPATILHBIX UHCEJT LeIUTCA
Ha J;
2) cyMMa 4eThIpex MOCJeAOBATEIbHBIX HEYETHBIX YHCEJ A JTUTCH
Ha 8.
Vopoerurs:
1) 12,5x% + y2 —(8x2— 5_(;'z —(-10x2 + (5,5x% — 61°)));
2) 0,6ab? + (2a® + b® — (3ab? — (a® + 2,4ab? — b?))).
B nBy3Ha4yHOM 4YuHcJie AECATKOB BTPOe OOJbIIe, YeM e[WHHIIL.
Ecau or aToro umena OTHATH YHCJIO, 3allMCAHHOE TEMH ke Iud-
pamu, HO B oOpaTHOM mopsake, To noayuntea 36. Haittu uucno.
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264 B aBy3HaYyHOM dYHCJe HECATKOB BTpoe OOJbIIe, YeM eIUHHUIL.
Ecnu x aromy 49Hcay NpubaBUTL YUCIO, 3AMMCAHHOE TEMM e
nudpamu, HO B obpaTHoM mopsaxe, to moayuuTes 132. Haiitn

YHCJIO.

Ha pucynkre 5 ykasaHbl pasMepnl J0Ma, MMEIOIIETo
¢opmMy npaMoyroapHOro napainenenunena. Ero o6s-
eM paBeH [POH3BeJleHHI0 BBICOTEI M IUIOMAJH OCHO-
BaHuA: (a+2b+c)+(3ab). 9Oro
BhipaskeHHe sABJAETCA IIPOH3Be-
JeHWeM MHOToujeHa a +2b+c¢ u
opgHounesa 3ab. IlpumeHuB pac-
IpefeJuTeIbHOe CBOMCTBO YMHO-
JKeHnda, MOXMHO 3alMCaTh:
(a+2b+c)+(3ab)=a-3ab+
+2b-3ab+c+3ab=
=3a?b + 6ab® + 3abc.
TouHo Tak Ke BBEINOJIHAETCH
YMHOMeHUe J1000ro MHOTOY/IeHa
Ha OJHOYJIeH, HarpHMep:

(2n?m - 3nm?)(—4nm) =
=(2n?m)(—4nm) +(-3nm?) x
x(—4nm)=-8n°m? + 12n2m?;
(3a? — 4ab + 5¢2)(—bbe) =
=3a® (—5bc) — 4ab(—bbec) +
+5¢% (—bbe) =—-15a%bc +
+20ab?c — 25bc®.

Yro6sl YMHOMKHTE MHOIOUYJIEH HA OZHOYJIEH, HYIKHO
KasKAbIH YJeH MHOTOYJIEeHA YMHOMHTH HA 3TOT OAHO-
YJjieH U [OJyYeHHEIe IPOU3BEIeHHA CJA0KUTh.

69



255

257

258

259
260

261

B pesyabTare YMHOMKEHHA MHOIOYJIEHA HA OJHOUJIEH
CHOBA IMOJYYHUTCA MHOrowieH. [lonmyuuBmmuiica MHOTO-
YyJeH MOYKHO YIDOCTUTH, 3alMCaB €ro B CTAHJAPTHOM
puje. IIpoMesKyTOUHBIA Pe3yabTaT MOMHO He 3alHChI-
BATH, A CPasy IHCAThb OTBET, BHINOJHAA YMHOMKeHHe
OJHOYJIEHOB YCTHO, HAIPHMeEp:

(—3ab+2a2-4b2)[——ab] a?b? — a®b + 2ab®,

VYMHOMKEeHHe OJHOYWIeHA HA MHOI'OYJIeH NPOHU3BOAHUTCH
II0 TOMY e IOpaBHJIy, TAK KaK INpPH IepecTaHOBKe
MHOKHUTEJIeH IIpOH3BEJeHHE He MeHHAETCH, HallpHMep:

4pq(8p* — ¢ +2)=12p*q —4pq® + 8 pq.

Yupamaeausn
Haiitn npousBefenne MHOTOUIeHA U ofHOuYJIeHa (255—257).
1) 2(3a® - 4a +8); 2) [-%)(m—n+p);
3) (3a —5b + be)(-3); 4) (-5)(83x* + Tx?® — x).
1) 7ab(2a + 3b); 2) 5a®b(15b + 3);
3) 12p%q(q*p-q*); 4) 3xy® (xy-2x%).

1) 17a(5a + 6b — 3ab); 2) 8ab(2b-3ac +c?);
3) 3x?y(bx+6y+Tz); 4) xyz(x® + 2y% + 32%).

VYnpoctuts Beipaxenue (258—259).

1) 6(2t—3n) - 3(3t —2n); 2) 5(a —b)—4(2a - 3b);
3) -2(3x-2y)-5(2y - 3x); 4) 7(4p+3)—-6(5+Tp).
1) (x2-1)-3x—(x2-2)-2x; 2) (4a? — 3b)-2b —(3a2% — 4b) - 3b.

Hatiti sHadenue aﬂmﬁpanqecn'uro BhIpaeHHA:

1) 7(4a+
2) a(2b+

3b)-6(5a+Tb) npua=2, b=-3;
1)-b(2a—-1) npua=10, b=-5

3) 3ab(4a® - b?) +4ab(b® - 3a?) npun a=10, b=-5;

4) 4a?(5a

Pemuts y
1) 3(x-1
2) 10(1-
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- 8b)—5a%(4a+b) mpua=-2, b=-3.
paBHeHHe:
)-2(83-Tx)=2(x-2);

2x)=5(2x-3)-3(11x - 5);



262

263

3) 1,3(x—-0,7)-0,12(x +10) - 5x =-9,75;

4) 2,5(0,2 +x)-0,5(x-0,7)-0,2x=0,5.

an KaKoM 3Ha4YeHHH X DABHLI 3HAYEHHUA Bblpa)ReHHﬁ:
1, 3(1- x).

2) 2(3-2x) u 21130 _4,
b 10 5

Bo Bropo# peHn TypucT npomesa nyrs, passaeii 90% Toro, uro
OH NPOLIEJ] B NEPBBIH JeHb, M Iocje HeGoJBIIOro OTABIXA IIPO-
mest eme 2 kM. B Tperuii feHs OH mpourea myTh, paBHbI 40%
TOrO, 4TO OBLJIO HPOIJeHo 3a MepBee JBa AHA. Kakoe paccros-
HHe IPOXOJNJ TYPHCT exeJHEeBHO, ecJIH 34 TPH AHA OH IIPOIIe
56 km?

e s i

Sagaua HaiiTi niomajgbs MOBePXHOCTH CTEHEI, 3aHATOH IIKa-

thamu, pasMepsl KOTOPLIX YKA3aHBLI HA pUCVHKe 6.

IloBepxHOCTL cTeHBI, 3aHATAA MKadgaMH, ABIAETCH

NPAMOYTOJIBHHKOM CO CTOPOHAMH
2a+c+2a=4da+cua+b+a=2a+b.
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Iilnomaas aTOro NpAMOYroAbHHKE DABEA
S=[4a+e)2a+b) <

Bripa:ienne (4a + ¢){(2a + b) apnaercH npouseeleHREM
MHOTOWIEHOR 44 + ¢ u 2g + b. [IpuMeHaa pacnpegean-
TeAbHOE CBOHCTBO YMHOMKeHRS 4MCes, MOMKHO BalHu-
MATE:

S=4a+c)(2a+b)y=4a(2a +b)+c(2a +b).
Hamee, Tar wap
4a(2a+b)=8a%+ 4ab n c{2a+b)=2ac +be,

to S=8a? + 4ab + 2ac + be.

Tawum of6pazoM, AAA HaXOXASHUA ODOUIBEACHHUA
DAHHLEIX MHOT'OYJEHOB IPHLUINOCH IEDEMHOMKHTD KakK-
Hblil 4NeH MBOTOYJIeHa 442 + ¢ HA KAMABIA 4JeH MEOTO-
unesa 2g +6 ¥ pesyALTATH CAOMKHTE., TOUHO TAK MHe
NepeMHOKAKTCH JK6bIE ABA MHOPOWICHS, HANDAMEP:

(Tr-2m)(3n-5m)=Tr3n+Tn-(-0m) +
~(—2m)+3n +(-2m)+ (-5m) =21n% — 35nm -
—6mn +10m? = 21n? — 41nm + 10m?2,

b
2m) ((?Gny) ~35malc Et__\g,'(IOm/

Yrofel YMHOKHTE MOOPOIACH HA MHOLQWNEH, HYXKHO
YMHQOKHTE KaXARIA 4YNeH OZHOTO MHOLOUMEeHA HAa
KAl uNed Apyroro MHOCOWIEHA H IDIYYeHHEIS
NPOH3BEIEHHA CIAOKMUTE,

B pesyapTaTe YMHOMKEHES MHOMOUNEHA HE MAEOTOYIEH
CHOBA MOJIYYAETCH MHOTOUNCH, KOTOPRIA MOMHO 3aITH-
caTh E cTagaapTHOM Byae. IIpH aTOM OpOMeRYTOIRBIE
Pe3YJIBTATEl MOMEC HE IHCATL, BRIODOAHASA YMHOME-
HUE OAHOUWISHOR VCTHO, HATIDMMED:

(2a —4b +3c)(5b —c) =
=10ab — 2ac — 20b2 + 4be + 15bec —3¢2 =
=10ab — 2ac — 2052 + 19bc — 3c2.
VMHOKEHHE HeCKONLKAX MHOTOWIEHOR HYXKHO MAATE
NooUepesHO, HADHMED:
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267

270

271

272

(a+b)(a+2b)(a—3b)=(a® + 3ab + 2b% )(a —3b) =
=a® - 3a2b + 3a%b — 9ab? + 2ab? — 6b° =
—_-a:’ — 7ab2 — ﬁba.

¥Ynpamuaenusn
BrinmonmauTe yMHOMeHHe MHOTOUWIEHOB (264—268).
1) (a+2)(a+3); 2) (z=1)(z+4);
3) (m+6)(n—-1) 4) (b+4)(c +5).
1) (e—4)(d -3); 2) (a-10)(-a-2);
3) (x+y)(x+1); 4) (-p+q)(-1-9).
1) (a?+b)(a+b2); 2) (5x% — 6y?)(6x% — 5y%);
3) (a?+ 2b)(2a + b?); 4) (22 +2x+1)(x+3).

1) (2a -b)(4a® + 2ab+b%);  2) (8a —2b)(9a? + 6ab + 4b?);
3) (5x +3y)(256x? — 15xy+9y?);
4) (3a +2b)(9a? — 6ab + 4b?).

1) (a—b)(a+b)(a—3b); 2) (a +b)(a-b)(a+3b);
3) (x+8)(2x—1)(3x +2); 3) (x—2)(8x+1)(4x - 3).

Haditn 3Hauenme anrebpawdecKoro BhIpasKeHHsd, OpeaBapH-
TeJIbHO VIPOCTHE €ro:

1) (a-4)(a—2)~(a—-1)(a—3) mpn a=1§;

2) (m-5)(m—-1)—(m+2)(m—38) npum= -2%:

3) (x+1)(x+2)+(x+3)(x+4) mpu x=-0,4;

4) (a-1)(a-2)+(a—-3)(a—4) npua=0,2.

1) ITokasaTs, 4TO IpH x=2-;— 3HAYeHHe BbIpayKeHusd
(bx-1)(x+3)—(x—-2)(5x —4) pasHo 49.

2) IlokasaTth, 4TO NIpH a=-3,5 3HAUEHHE BBIPAMKEHHS
(a+3)(9a -8)—-(2+a)(9a — 1) pasro —29.

BeiuMcauTh 3HaAYEHHE BhIDAMKEHUA:

1) (n-&%)(n‘? = %n+;—] npu n=—2%;

Y (e P | =
2) [n 3)[?: +3n+9] IIpH N

yl‘lpOCTHTb BeIDaAXeHHe H BBIACHHTE, [IPH KaKOM 3HA4YeHHH X
3HAYEHHE BLIPAXKEHWH DABHO a:

1) (x+3)(x-3)+(4-x)x-3x;

2) x(1-2x)—(x—-38)(x+3)+3x2;

8) x2(8—x)-(2-x%)(x+1)—4x%;

4) (x+2)(x+2)-x(5—x)—2x2.

w|=a
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273 1) Paccmarpusas miomans npamoyroasanka ABCD (puc. 7, a),
MOKAa3aTh, 4TO
(a+b)(c+d)=ac +bc+ad +bd.
2) Pacemarpueas niomiags npamoyroasHuka ABFE (puc. 7, 6),
0Ka3aTh, 4TO
(a+b)(c—-d)=ac+bc—ad-bd.
3) PaccmaTpuBaa miomans npsaMoyroasauka BFKM (puc. 7, 6),
IoKas3aTh, 4TO
(a+b)d=(a+b)e—(a+b)(c—-d).
274 JloxasaTk, UTO ecan
ab+1)+b(a+1)=(a+1)(b+1),
TO0 ab=1.

275 Illupura NpsAMOYroJbHHKA Ha 15 M MeHbIIe ero AJAHHBI. Ecan
HIUPHHY 3TOT0 NPAMOYTOJbHHKA YBEIWYHTH HAa 8 M, a JIHHY
YMEeHBbIINThL Ha 6 M, TO IJIOLIAAb HOBOTO NIPAMOYIOJbHHUKA Oyaer
Ha 80 M? Gonsmne muomaam AaEHOro. HaiiTH miomaab JaHHOTO
OPAMOYTOJbHHKA.

276 [Ilepumerp npamoyroapHuka 60 cm. Ecnm anumEy aroro mps-
MOYTOJBHHKA YyBeau4uTh Ha 10 cM, a MHPHUHY YMEHBIIHTH Ha
6 cM, TO MIOmAZbL HOBOrO HNPAMOYTOJbHHKA GyZeT Ha 32 cm®
MeHbIe ILIomAaaX maHHOro. HalTm muomags AAHHOTO MPAMO-
YrOJbHHKA.

277 JlokaszaTh paBeHCTBO:

1) (n-2)(n-Dn(n+1)+1=(n?-n-1)%

2) n(n+1)(n+2)(n+3)+1=(n?2+3n+1)>%
3) (n-3)(n—-2)(n—-1)n+1=(n%-3n+1)?%
4) (n?2-2n+1)(n? + 2n+1)=(n? - 1)2.
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IlesjeHue OJHOUYJIEHA M MHOIOYJIEHA
HA O/IHOYJIeH

B mpeasravinux maparpadax ObLIO MOKasaHO, YTO B
pe3yaepTaTe CJH0MeHHdA, BBIUHTAHHA, YVMHOMKeHHA H
BO3BeJeHHA B HATYPAJBHYVIO CTelleHb HeCKOJBKHX OJ-
HOYJIEHOB H MHOI'O4YJIEHOB CHOBa IIoJiydaeTcda MHO-
rouaiges. B nmepe4YyHcHeHHBIX I[eﬁCTBHﬂK HEeT ,EleﬁCTBHﬂ
nesenua. BeIpasceHus, coleprkaliue JeJeHHe OJHO-
Y/JeHOB H MHOro4/eHoB, OyAyT I0ApoOHO paccMoT-
peHBl B rinaBe V. MHorma B pesyibTaTe Taxkoro Jue-
JIeHHSA TaKKe NOoJy4aeTcAd MHOTOYJIeH.

1. Jenenue ofHOUYNEHA HA OfHOUYIeH. Pas-
nenum oxHouneH 32a°b? ma ogmounen 4a Ilo ceoiicr-
BAM YMHOMKEHHA M JeJeHUs MoJydaeM:
(32a%b?):(4a2)=(32:4)+(a®:a?)+b? = Bab®.
TouHO TAK e JensaATcs OJHOYJIEHEI M B ADYTHX CJIY-
Yyasgx, HaApUMep:
(4ab3): (4a?b3)=1;
(66a%b?c): (22a?b) = 3a®bc;
(9k*n?m?):(-8kn?m?) = -3k.

2. lenesue MHOTOYJIeHA HA OQHOUYJIeH. Pas-
geauM MHorowied 2a?b +4ab? + 8abc Ha omHOYJIEH

2ab. Tlo cBoiicTBY AeleHHA CYMMBI Ha YHCJIO IOJY-
yaem:

(2a?b + 4ab® +8abe): (2ab) =(2a?b):(2ab) +
+(4ab?):(2ab) +(8abc):(2ab) =a + 2b + 4c.
ToyrO Tak He JeJJUTCA MHOTOYJIeH Ha OOJHOYJEeH M B

APYTHX CAVUAAX, HAIpHUMep:
(9a3b? — 3a%b® + a2b?):(3a2b?) =
=(9a%b?):(3a2b?) + (-3a2b®): (3a®b?) +
+(a?b?):(3a%b2)=3a - b+ %

Yrods! pasgesiiTh MHOIOYJIeH Ha OJHOYIEeH, HYMHHO
I{a}!{,ﬂ,lﬂﬁ qJieH MHOTOUYJIeHA pasfeJHuTE Ha 3TOT OJHO-
UJeH U IIOJIYyUYeHHEBIE Pe3yJbTAThl CJIOMHTE.
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279

281

282

287

B paccmorpeHHBIX npumepax JAeNeHHA MHOTOWIEHA
Ha OOHOYJIEH B peayﬂm*a're IIOJ'IY‘-I&JICH MHOI'O4JIEH.
B aTHX cayyasx roBopaT, 4TO MHOTOYJIEH JeJIHTCA Ha
OJHOYJIeH. OII[HB.KO AgeJlieHHe MHOro4JeHa Ha 0ogJHOYJIeH
He Bcerja BO3MOXXHO. Hanpumep, mHorounex ab -+ ac
He JeJUTCA HA OfHOUYJeH ab.

Ilpy peneHWM MHOrOYJIEHA Ha OAHOYJIEH IpeAIOsa-
raeTcsi, 4ro OYKBH MOTYT NPHHMMATE TAKHe 3HAUYE-
HHA, NPH KOTOPBIX AeJIMNTeJIb He paBeH HYJI0.

Yupaxaeans
BeimosauTe genenue (278—284).
1) b°:b%; 2) y':y"; 3) a":a"; 4) b7 :0°.
1) gx:(-z); 2) —7m:[—gJ; 3) —ga:(—g} 1) gb:%.
1) 5a:a; 2) 8x:x; 3) ba:(-a); 4) (-7y):(-y).
1) (-6x):(2x); 2) 15z:(52);
3) (6xy):(-3xy); 4) 12ab:(—4ab).
1) 8abc:(-4a); 2) (-10pg):(6q);
3) —6,4xy:(—4x); 4) (-0,24abc):(-0,6ab).
1) 14a®:(7a?); 2) (-42m7):(-6m);
3) —0,2a'°:(-a');  4) [—2%;1"}(—2@7).
1) —13-1'4'131'1"’;12 :[-%mzmzp2 J; 2) (—l-é-a“b?’cz ]:[—%a%cz J;
3) -1,7p%*q%y®:(28,9p%y°); 4) —6a*b2c:(-2abe).
YOpocTuTh BhIpajkeHue:
1) (4a®b?)? :(2ab)%; 2) (9x%y)® : (8xy)%;
3) (—abe?)?® :(—a?bc®)?; 4) (-x%y32)* (xy2).
BeimosauTte nenenue (286—289).
1) (12a+6):3; 2) (106 -5):5;
3) (14m —8):(-2); 4) (-6 +3x):(-3).
1) (5mn —6np):n; 2) (4a® - 3ab):a;
3) (x—xy): x; 4) (cd —d):(—d).
1) (3a®b —4ab®):(5ab); 2) (2¢%d* + 3c*d?):(-8c4d®);
8) (-2Tk415 + 21k%12): (-10k312);
4) (—a®b® + 3a%b?):(4a'b?).
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290

291

292
293

BJIAJEJEL] HOBOIO ABTOMOBHJIA
«HKHTYJIH» MEHAET KOJIECA
(XOJOBEIE H 3AIACHOE)

M0 CXEME, VEA3AHHOH

HA PHCYHKE CTPEJIKAMH.
OKA3AJIOCE, YTO

YEPE3 30 000 KM ITPOBET'A BCE
KOJIECA H3HOCHJIHCH OJHHAKOBO.
CEOJIBKO KHJIOMETPOB ITPOBE AJIO
KAJMEJOE KOJIECO?

1) (6a—-8b+10):2; 2) (Bx+12y—-16):(—4);
3) (10a® — 12ab +8a): 2a; 4) (2ab +6a®b® —4b): 2b.

Yupocrute Beipaxkesue (290—291).
1) (6a® - 3a?):a? + (1242 + 9a):(3a);
2) (8x® — 4x%):(2x%)—(4x% —3x): x;
3) (Ty* +4y?):y* — (142 +61): (2y);
4) (106 +15b3):(5b2%) - (b* - b2):b.

1) (8x3 — 2x%y): 2?2 —(2xy® + xzy}:(%xy);

2) (a2b - 3ab?): [%ab]+(6b3 ~ 5ab?):b?;

3) (303;\?—2&3.‘3)2[%(1.‘!?)—-(&4.‘62 ——azx"}:(éazx2 ];
1) (%bgﬁ +%bayz]:[gbsz—(Sbay—2b2y2):(2b2y).

HaiiTi spauenune anrefpanyeckoro Beipaxesus (292—293).
(18a* - 27a%):(9a?) - 10a®: (5a) npm a = -8,
(3x® +4x%y): x? - (10xy + 15y2):(5y) npu x=2, y=-5.
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< YupaxkHeHHs
K raase III

...... ,..........,‘.|

Beruncaurs (294—296).

-0,2)4 3 2 2

: (0,1’ (-0,1)* (1,6)? (1,3

A 25 .93 3ll.9 34.35 26.16
29_5 l) 24 1 2) _3'1"2"'t 3) 33 ¥ 4] 23 -

_ 3\ 53 ® (5) 2V (3) 3\ (4)°
o o (7] Teo (G (3)-(5) 0 (3)-(5):
297 Bepuo au pasercrso 10% + 112 + 122 = 13% + 14%?
298 3Banmcarh B BH/e CTENEHH ¢ NOKasaTeieM 3:

1) a®b®; 2) —-10006%; 38) x!12y920%;  4) —0,008x%y°
299 BaINOIHUTL YMHOKEHHE OAHOUIEHOB:

1) (-0,4x°y%2%)(-1,2xyz?); 2) (-2,5n'm®k?)(8nm2k°);

_123 _l 2,3 |. }_253 _1324
3)( 13xyz)[ 12xyz} 4)[24abc )( 33abc}

300 BeINOJHUTH CJI0eHHe W BBIYMTAHHE MHOTOYJIEHOB:

5 2 )
1) ( i‘]+-—-b) (Eﬂ—§6)+(a+b],

2) (0,3a -1,2b) +(a - b)—-(1,3a — 0,2b);
3) 11p® — 2p® — (p* - p?) +(-5p* - 3p?);
: 4) 5x% +5x3 + (2% — x2) - (223 + 4x2).
301 BBIHOJIHHTB YMHOMEeHHe MHOI'o4JIeHa Ha OJHOYJIeH:

1) ( a*b? - 4ab“ )%a%; 2) [ a?b +2a"b)zaba;
3) (1$a3 3-22a758 —11ax“)(—216—lax5}
1) (—23b“y+2lb3y'~’—11by5](—2-1—b4y5 )
9 5 22
BrinonauTe yMHOKeHHe MHOrounesos (302—303).
302 1]( a+3b)[ a- 3bJ 2) (0,3-m)(m +0,3);

3}[ a- 2b)[ a+2b} 4) (0,2a +0,5x)(0,2a - 0,5x).
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308

309

1) (5¢ —4y)(-8c-2x + 6y}
2y (4b—c)(-5b + 3c —4y);

3) (4x-3y+22)(8x-3y);
4} (3a — 35+ 4¢)(3a — 5b).
YOpocTdTs BRIpAXMEHHE:

1) 5x8:x-(2x)2 + xt:(2x2);
2) 6xtix-5x%: x% + (2x)%:

3)(

LS

4) {12x% - 8x%):4x —42(3x + 0,25).

Iiposepn cednt

IIpeAcTaBHTE BRIpaKEHKe B BUAe CTeOEHN:
5% .54 8%:85% (2%)4 8% 25
VopocTuTe Boipaskenue (3b +¢2 — &) —(¢? — 2d).
Bunonswre pelictema:
(-0,25a%b%c) + {Babe); (Tm? - 20mn - 10m):10m.
¥YTPOCTHT: BHIpaXKeHHe
2m(m-1)+{m-2)(m+2)+2m
M HuiiTH €ro 4Hc/0Boe 3HadeHHe npu m=—0,23,

PemuTe ypaBHEHHE:

1) (-2)3 - x +(0.4)° = (-1)° - (1 -2x);

2) (1,2)% —(0,1)2 (20 — 200 x) = (1,4)2.

Croasko npotenros ot uucaa 500 cocrapafAer yeTBepras cre-
neHe yueaa H?

erreprad crelleHs gucas 0,2 cocrapaseT 64% uncna o. Haliti
qUCAO 4.

IlyeTe n — HATYPAALHOE YHCAQ, 3aOUCATE BHDAKEHHe B BHAe
CTelerHu:

1) a? . a2n . aan-?,; 2) xn-.-z . x8 . x4n—l;
& -4 4nr+1 dmad Rer-2
o " 3 -8
3) —————; ) = ——
aan—E 32n—1

Ilpm KakoM JHAYEHWH N BepPHO PABEHCTRO:
1) (44)41:412; 2} (5:1)2:514;
3) 227 = ¢¥; 4) 3(3%)" =312
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311

312

313

314

315

316

317

Crapunnsie sagaun (310—311)

— Ckaxu MHe, 3HaMeHHTHIH IIndarop, cKOJIBKO YUeHMKOB MO-
CelaioT TBOK IIKOJY M CHYIIAKT TBOH Oecelbl?

— Bor ckonbko, — orBerun ¢punocod. — IlonoBuna msyuaer
MaTeMaTHKY, YeTBePTh — MY3BIKY, CelbMas 4acTh IIpedLIBaeT B
MOJYaHHH, U, KPpOMe TOr0, eCTh ellle TPH y4YeHHKA.

— XpOHOCA BECTHHK, CKaXXH, KaKad 4acTh AHA MHHOBana?
— [Basxxjael gBe TPETH TOrO, UTO IIPOIIIO, OCTAETCH *.

B aBToGyce Gelio n maccakupoB. Ha mepBBIX JBYX OCTAHOBKAX
BBIIILIO 10 M YeJIOBeK HA KAaM0# OCTAHOBKE, a HA TpeThell HH-
KTO He BBILIeJI, HO BOIIJIO HECKOJbKO YeJOBEeK, Iocje 4ero B aB-
tobyce ctasno k naccaxupos. CKOJbKO YeJOBEK BOILIO B aBToOyC
Ha TpeTheil ocTaHOBKe?

PeuruTe ypaBHeHHe:
1) Q—xzzx—S; 2) 0.1—2x=2,5—10x.

10 2 0,4 12

Ynpoctuth (n — HaTypaJbHOE YHCTO0, n > 4):
1) (125241 _g.52n 4 4. 52n-1)-(4.52n-2);
2) (36187 — 8274 .9r _ gn+l ,gn+ly . 1gn-1,

Hoxazars, uro ecan 2(a+1)(b+1)=(a+b)(a+b+2),

o a® + b% = 2.

CymMma BKJIaga B cOeperaTe/IbHEIN GaHK YBeJHYHMBAETCA KarIbIH
rox Ha p% . JlokasaTh, 4TO, BJOKHB B DaHK a pyOuieii, 4yepes TpH

3
roja BKJIag4MK OygeT uMMeTb HA CUYeTy a-[1+—p-—] pyGueit.

100

BbIUMCIHTE € NOMOIIBPI0 MHKPOKAJBKYJIATOPA 3HadeHHE BhI-
pasxxenusa a-+(1,02)" npm a=1000 u n=3; 5; 10. Pesyxabrar
OKPYTJIHTH A0 COTHIX.

* Xponoc — Gor BpeMeHH B rpedeckoi MAdoaoruu. B Jipepnei 'pennn geHsb co-
pepaan 12 4.
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Paziaoxenue

MHOTI'O4YJICHOB
Ha MHOMKHUTEJJH

BLIHeCeHHe OOIIel
MHOKHUTE]

' ' """ P

3agaua 1

B ranase III ©Ob110 mokKasaHO, YTO B pe3yJjbTare yM-
HOM¥eHHUsA MHOTOYJIEHOB ITOJy4YaeTcHd MHOI'OUWJIeH. ‘-Iac-
TO HPHXOAUTCA pellaTh 00paTHYI0 3a4a4y O IpeAcTaB-
JIeHHH MHOI'0O4JieHa B BHJe [IPOM3BeJeHHA HEeCKOJBKHX
OJHOYWIEeHOB H MHOINOYJIeHOB, T. €. PeHlIaTh 3aja4dy o
PA3NOMECHUN MHO204JAEHA HA MHOMUMERU.

Haiitu umcnoBoe 3HaueHue BeIpa)keHus ab-+ac-—ad
npu a=43, b=26, ¢ =17, d =23.

HUcnonpsys pacnpeneauTeNbHOE CBOMCTBO YMHOMKE-
HHA, ,I];aHI:[]:II'/'l MHOTO4JIeH MOMKHO IIpeJCTABHTE B BHe
NPOM3BeIeHUA OAHOUJIEHA ¥ MHOTOYJIEHA:

ab+ac—ad =a(b+c—d).
Teneps Jerko NPOBECTH BHIYHCJIEHHS:
43(26+17-23) =43-20 =860.

Paanosure Muorounen ab+ac—ad Ha MHOMHTEIH
VIAJIOCH I[OTOMY, YTO BCEe YIEHBI STOr0 MHOIOYJIeHA
uMeroT o0uuit MHOMUTEeNb a. Ilpumensas pacupege-
JMTEeJNIbHOE CBOMCTBO YMHOMKEHHSA, 3TOT MHOMKHUTENb
MOYKHO BBIHECTH 3a CKOOKH.

IlpuBenem apyrue npuMepbl BHIHECEHHUA 00I[ero MHO-
JKUTENA 38 CKOOKM:
1) 19a-38b=19+a—-19+-2b=19(a—-2b);
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2) 3a2b+4bcd =b-3a? + b-4¢3 = b{3a? + 4e?);
3) 6ab+3b—-12bc=3b+2a+3b+1-3b+4c =

=3b(2a+1-4c).

Ecian Be

€ YIEeHBI MHOTOYJIEHA COJEPMKET obiuit MHO-

RHETCAL, TO 2TOT MHMKHATCIAL MOMHO BBLIHECTH 34

cRobKH.

3apaqa 2

Hrax, u

B ckofKax ocTaeTca MHOTOYNEH, UONYIeHHEIA OT je-
JIEHHA TAHHOrO MHOroOYJeHA HA 3TOT O0O[HH MHOMH-
Telb.

PAGTOMKHETb KA MHOYKHTENH MHOTOYIEH
28 x2yt - 21x3 42,

Ecnan koshhuOAEHTH UJ€E0B MHOTOMYJMEHA — IeJEle
YHCA8, TO BAA HAXOKIPHHSA ofMiero MHOMHTENA ce-
AYeT HAHTH HanOOAbLHIKHIT OGIMHHA JeAHTeNL MOILYJIell
Ko3dPHIUeHTOR Y4/IeHOB MHOTOYJIEHS, & CpefH ¢Tene-
He#l ¢ OJHHAKOBHIM OCHOBAHMEM — CTeNeHB C Han-
MEHBLUWMM 1LOKHIATEJICM.

B muorounene 28x% y* - 21233 uneno 7 — mambons-
KA obmuit xeaurens wmcex 28 u 21; x% u y* — cre-
nmeHW ¢ HAMMeHBIMUMHN nOoxazarensmu, Ilosromy of-
IMAM MHEGKHTeNeM 4YIeHOB MHOTOYIEHA ABJAAETcA
oxiosen Tx?y®. BriHocs 3TOT MHOKHTENL 38 CHOG-
KH, OO0Ty4aem:

28x%yt — 21t = T2y 42 — Txty? s 3x =
=Tx%y% (4y? - Bx).

Baeck 4)° u —38x MONYHAOTCA AejeHMEM WICHOB HaH-
HOTO MHOTOUJIEHA Ha WX ofmui Muomurens 7x2y2, <

TOORI PA3NOHHATE MHOIYYWIEH HA MHOXKHTENH

BhIHeCEHHeM OO0LIETC MHOMKHUTENA 38 CKoOKH, HYHO!:

1} mafiT

H 3TOT O0mHE MHOMHTEND!

2) BLIHECTH ero ia CKOOKH.

82

IlpaBunbHOCT: pasNoMeHMA MHOTOYJEHA HA MHO-
SKETENN MOMHO IPOBEPHTE YMHOGKeHEEM [IOJVYEHHHX
MHOMMHTeNeH.

Huorza npm pasaosxenns anreOpauuyeckore BRIDa-
JHEeHHWA H3a MHOXHTE/AH aa CKOOKH BHIHOCHAT MEQOIrQ-
yreH. Haopumep:

a{2b+3)+b(26+3)={2b+3){a +b).



318

319

329

331

B HEKOTOPEBIX cayyafx MMOJIe3Ho IPAMEHUTEH PABEHCTBO

(a-b)=-(b—-a).
Hanpumep:
(a—3)x—(8—a)y=(a—3)x+(a—-3)y=
=(a-3)(x+y).
YnpamHeHHH

IIpuMerNTE, pacnpejenuTeNbHBIH 3aKOH YMHOMEHHA M BbI-
YHCJIHATH:

) e ety L 2) 24-2,73+41-2,73.
8 4 8 4
BrisecTH 3a ckoOKM 001uit MHOMKHTENb (319—326).
1) 2m+2n; 2) 3a—-3x; 3) 8-4x; 4) 6a+12.
1) 9a+12b+6; 2) 21la—Tb+42;

3) -10x+15y—"T5z; 4) 9x-3y+15z.

1) ax—ay; 2) ed+be; 3) xy+x; 4) x—xy.

1) 9mn+9n; 2) 3bd—-3b; 3) 11z2-33yz; 4) 6pk-3p.

1) a*+2a®;, 2) a*-3a%; 3) a'b®+ab?; 4) x?y*- 23y

1) 9a%b?—12ab?; 2) 20x3y%+4x2y.

1) 4a%b?® + 36ab® +6ab?; 2) 2x%y* - 2x%y?+ 62315,
1) ab—ac+a?; 2) xy-x? +x2.

3) 6a? —3a+12ba; 4) 4b*+8ab-12a°b.
BeruucnnTe:

1) 1372 +137-63 2) 1872 -187-87.

3) 0,7%+0,7-9,51; 4) 0,9%-0,81-2,9.
Pasnosxurs Ha MHOKHTenH (328—335).

1) a(m+n)+b(m+n), 2) b(a+95)—c(a+5);

3) a(b—-5)—-(b-5); 4) (y—-3)+b(y—3).

1) 2a(a—b)+3b(a—b); 2) 83n(m—38)+5m(m—3);

3) ba(x+y)—4b(x+y) 4) Ta(e—d)—-2b(c—-d).

1) a® (x—-y)+b* (x-y); 2) a? (x+y)+b? (x+y);

3) a(x®+y?)-b(x2+y%); 4) x(a®+2b%)+y(a?+2b2).
1) e(a-b)+b(b—a); 2) a(b-¢)—c(e-b);

3) (x—y)+b(y—x) 4) 2b(x-y)—(y-x).
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333

334

1) T(y-3)—aB-y)
3) b(a—1-e(l-a)
1) a(b-c)+d(b-c)-T{c-b)

2) x(x-p)+yly—x)-3(x—y)

3) x(a—-2}+y(2—a)+i(2-a)

4) a(3-3)+{3-b)-56(3-D).

Haiitu aHauenve REIPAIKONHA]

1) T(a—5)-b(5—-4q) nmpra=2, 6=8

2) a(a-b)+b(b—a} mpua=6,3 b=2.3;

— HHTEPECHO, CEOJBRO
MbI BMECTE

C HE3HARROH BECHM?
BMECTO I'HPb
HCITOJIB3YEM KEYEHEH..
OATH KYBHEOB!

A B CKGABEG PAJ
HEIHAHEA TAXEIEE
YTRH?..

PORH() B YETRIPE PA3A!

A ECAH HEIHAHERY
B3BECHTH BMECTE
C ABYMA YTEAMH,
CROJBRG ITOHAQOBHATCA
KYBHEOB?.. TPH KYEHEA.

HHTEPECHO, A CKOJBKO NOHAJORHTCH YTOR,
YTOBEI YPABHOBECHTH MEHA? —
AYMAT 3HAHEA,

2) 6la-2)+a(2-a);
1) a?(m -2+ b(2—m).



3) 2x(x+y)-3y(x+y)+T(x+y) npu x=4, y=75;
4) x(y-x)-y(x-y)-4(y—x) mpu x=38, y=-5.

Pasznoxure Ha MHOKUTean (335—336).

335 1) 3(x+y)(x—~y)—(x+y)*; 2) 5(a-b)2—(a+b)(b—a);
3) (x+y)? - x(x+y)%; 4) a(a-b)* - (b-a)®.
336 1) x*(x-3)-x(x-3)% 2) a®(2+a)+a?(2+a)?;
3) 3m(n-m)2-=9m?(m—n); 4) 15p%(p+q)-5p(p+q).
337 PewmuTh ypaBHeHMe:
1) x2-2x=0; 2) 3x+x2=0;
3) 5x2+3x=0; 4) 4x2-Tx=0;
5) x%(x-2)-2x(x-2)2=0;
6) 3x(1-x)2-x2(1-x)=0.
338 JloxasaTh, 4TO €CJM NpPH AeJeHHH HATYpajJbHOro yHuciaa Ha 225
ocraTtok pased 150, To aTo HATYpAJIBHOE YHCJIO AEJUTCH HAIEIO
Ha T3.
; Crroco0
i TPYNNHPOBKH
20
3a.t[aqa 1 PaszmoxuTe HAa MHOMKHUTEJH MHOTOUWIEH

2a+be+2b+ac.

> Bce uwieHBI MHOTOYJEeHA HEe HMMEIOT 0BIIero MHOMH-
TeJd. O,C(HﬂKO 3TOT MHOTO4YJIEH MOMHO DA3JIOMHTE HA
MHOMHTENH, eCJIH CIrpyNnHpoBaThk IIONAPHO YJIeHBI
MHOT'OYJIEHA TaK:

2a+bc+2b+ac =(2a+2b)+(bc +ac)=
=2(a+b)+c(b+a)=(a+b)(2+c). <

BrinmonsenHble npeofpasoBaHHs OCHOBAHBI Ha IIPH-
MeHEeHUH TepeMecTHTEeNIbHOr0, COYeTATeNIbHOr0 H PAac-
MpeaeuTeIbHOT0 CBOMCTB CJAOMKEHHSA W YMHOXMMEHH.
PaceMOoTpHM Ipyrue mpUMepsl.

1) 3mx-my+3nx—ny=(3mx—my)+(3nx—ny)=
=m(3x—-y)+n(8x-y)=(3x-y)(m+n).
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2) ab—ac—5b+5¢c =(ab—ac)—(5b—5¢c) =
=a(b-c)-5(b-c)=(b-c)(a-5).

HMuorga IpynnupoBKY YJEHOB MHOTOYJEHA MOMKHO
MPOBOJMTEL PasiHdYHbIMH crnocobamu. Hampumep, paas-
Jnox<eHune MHOrouaeHa 2am +2an—3bm —-3bn Ba MHO-
SKHATEJIV MOXKHO BEIIOJHHMTE TaK!

1-if conocob 2-1 cmocob
2am+2an—3bm —-3bn = 2am+2an—3bm—3bn =
=(2am+2an)—(3bm +3bn) = =(2am-3bm)+(2an—-3bn) =
=2a(m+n)-3b(m+n)= =m(2a-3b)+n(2a-3b)=
=(m+n)(2a-3b). =(2a-3b)(m+n).

PaccMoTpUM NpEMep pasjoiKeHHsA HA MHOMHTeIH
MHOrOYJIeHA, COCTOSIIEr0 U3 MIeCTH YJIeHOB:

ax+bx—ay—by+az+bz=(ax+bx)—(ay+by)+
+(az+bz)=x(a+b)-yla+b)+z(a+b)=
=(a+b)(x—-y+2).

31ech 4JeHB MHOTOYJIEHA CTPYNIHPOBAHBI MO ABA, HO
MOYKHO OBLJIO MX CIPYIIMDPOBATE II0 TPH:

ax+bx—ay-by+az+bz=
=(ax—ay+az)+(bx-by+bz) =
=a(x-y+z)+b(x—y+z2)=(x—y+2)(a+b).
Hrak, cmoco® rpynnupoBKH OOBIMHO HIPHUMEHAT K

MHOro4JIeHaM, KOTOpble He HMeIOT O00Mmero MHOMH-
TeJddA A4JA BCeX 4YJIeHOB MHOIoOYJieHa.

Y1066l pas3IodHUTE MHOT'OYJIEH HA MHOXKHTENH CIO-
co60M rpyNUOMPOBKU, HYHKHO:

1) obbeAMHHUTEL YI€HBElI MHOIOYJIeHA B TAKHE I'DYIIILL,
KOTOpble MMeIT O0IIMil MHOXXHTEJIb B BHAE MHOrO-
YleHa;

2) BBIHECTH 3TOT OOLIHII MHOMKHTEJIE 38 CKOOKH.

Yupamxuaenus
Pasnoxuth Ha MHOKHUTE N (339—342).
339 1) a+b+c(a+b); 2) m-n+p(m-n);
5 ~ 3) x+3a(x+y)ty 4) x+2a(x—y)—y.
340 1) 2m(m-n)+m-n; 2) 4q(p-1D+p-1;
: 3) 2m(m—n)+n—-m; 4) 4q(p—-1)+1-p.
341 1) ac+bec—-2ad —2bd; 2) ac —3bd +ad —3bc;
3) 2bx—-3ay-6by+ax; 4) Say-3bx+ax—15by.
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342 1) 18a?- 2T7ab+14ac-21bc;
2) 10x? +10xy+5x+5y;
3) 35ax+24xy—20ay—42 x?%;
4) 48x2% +32xy® - 15yz> - 10y°.

P&SJ]O}RHTL MHOI'OYJIEH Ha MHOMHTEJH H pe3yJasTar IIPOBEPHUTH
yMHO¥KeHEHeM (343—344).

343 1) 16ab® —5b%c—10¢® + 32ac?;
2) 6mnk?+16m2k— 14n3k —35mn?;
8) —28ac +35c¢% - 10cx+8ax;
4) —24bx —15¢% + 40bc +9ex.

344 1) xy®-by’-ax+ab+y?-a;
2) ax? —ay-bx? + cy+by—cx?;
3) a?x?-bx’+a’x-bx+a’y—by;
4) ax?®-bx® + ay—by—ax+bx.

345 HaiiTu sHaueHHWe BBIPAMKEHMA:

1) 5a2-5ax—-Ta+Tx npu x=-3, a=4;
2) m?—mn-38m+3n npu m=0,5, n=0,25
3) a® +ab-5a-5b npu a=6,6, b=0,4;

4) a’—ab-2a+2b npna:%, b=0,15.

346 BuIuHCAHTE:
1) 189-15+18-139+15-261+18-261;
2) 125-48-31:-82-31+43+125-83;
3) 14,7-13-2-14,7+18-5,3-2-5,3;

1 .1 2 1 ,4 2
4} 3§'4g+4,2'§+3‘§'2g+2,8'§-

347 PemnuThb ypaBHeHHE:
1) (x2-4x)+x-4=0;
2) (x24+Tx)-4x—-28=0;
8) bx2-10x+(x-2)=0;
4) 3x2+12x—(x+4)=0.
348 PasneauTts pasHocTh MHOTOUIeHOB x° — 3x% u2x% - 6x Ha x - 2.

PasnoxuTs MHOTOUJIeH Ha MHOXUTenH (349—350).

349 1) x2+3x+2; 2) x%2-5x+6;
3) x*-7x-8; 4) x2+9x-10.
350 1) a®+2a?-3; 2) 23 —-Tx+6;
3) at +2a%+1; 4) 2a%-a%-1.
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Popmylla pasHOCTH
KBAAPATOB

VMHOMKHM CYMMY [ABYX 4YHCEJ HAa MX DasHOCTb:
(a+b)(a-b)=a®—ab+ab—b®=a®-b?,

(a+b)(a-b)=a?-b2 1)
IR
a?-b% = (a-b)(a+b) (2)

PasHocTs KBAZpPaTOB ABYX YMCeJ DABHA [IPOM3Beje-
HHIO DA3HOCTH 3THX YHCEJ H HX CYMMBI,

B paBerctrax (1) u (2) a, b — aw0bble yncyaa WIH aj-
refpanyecKkue BRIDAXKEHHUs, HAIPHMeED:

1) (nm+3k)(nm—3k)=n?m? - 9k?;

2) 4a'b? - 25=(2a%b-5)(2a’b+5);

3) (a+b)’-16=(a+b—4)(a+b+4).

B C b H )
S spcp =@
a-b a? S aprc = b*
7 Seresep = SeauL
E 7{/ — 1L Scresep = a® —b?
A Q D

Dopmyny (1) HaSHBAKT GOPMYNIOL COKPAULEHH020
ymunowerus. OHa NpUMeHHETCA AJs YIOPOIIEHUS BbI-
YHCJIeHUH, HATIPHMEeD:

1) 63:57 =(60+3)(60-3)=3600-9 =3591;

2) 98+102=(100-2)(100+2) =100% - 22 = 9996.
@opmyay (2) HaseIBAIOT QoOpMY.L0il pasHocmu Keéaodpa-
moe. OHA NpUMeHSeTCH NPHU PA3JIOMKEeHHM MHEOrodJIe-
HOB HA MHOMXHTEJH, HAIPUMEp:

1) a2-9=(a-3)(a+3);
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