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O1 aBTOpOB

HMoporve ceMMKJIACCHHEM!

Brl cienany cepré3HBIA AT B CBOEH KUIHU: PEIIUIN OPOAOIKATE 06-
PA3B0OBAHHUE B KAacce ¢ YIAYONEHHEIM HU3YVUeHHEM MATEMATHKH. MBI MO3ApaB-
JAeM BAC C TUM BRIOOPOM W HAJleeMCSH, UTO BRI He pa3ouapyeTech B CBOEM pe-
HIeHWH.

YYUTECA B MATeMATHYECKOM Kiaacce He mpocTo. Hano OrITE HacTOHuM-
BbIM M YBJIEUEHHEIM, BHUMATEALHBIM M aKKYPATHEIM, OPH 5TOM CAMOE IJ1aB-
HOe — He ORITh 0e3pas’sHYHBIM K MATEMATHKe, a JIONTHE 3TY KpPACHBYIO
HAYRY.

Br1 HauuMHAETe UAYVUATH HOBRIHA INKOJBHEIN NpeaMeT — aaredpy.

Anrefpa — odYeHb APEBHAA U MyJpada Hayvka. C eé azaMu BaM NIpejCTo-
HT DO3HAKOMUTECA. SHATE ANreOpY UpesBhIUYANHO BaKHO. [[o-BMAUMOMY, HET
CerofHA Takoil o0MacTH 3HAHUH, B KOTOPOH He IPUMeHANNCEH OBl JOCTHAEHUA
3TOM HAYEH: (PHUBMKHN M XUMHWEKH, ACTPOHOMBI ¥ HHOJOTH, Treorpadpbl H 3KOHO-
MUCTEL, Jade A3BIKOBEJEl 1 UCTOPHEH HCIOOJBIVIOT «anredpaudyeckKUil MHCT-
PYMEHT».

Anrefpa — He TONBKO MOJE3HEIH, HO H OYEHL HHTEpPeCcHLIH IpesMer,
PA3BUBAKCIIUN coo0pasUTEeNRHOCTE B JIOPMUYECKOe MBIIIMeHHe. U MEI HaleeM-
Cfl, UTO BRI B 3TOM CKOpO yOeqUTech ¢ MOMOIIBIC YIeDHNKA, KOTOPBIHF AepHUTE
B pykax. IlosHaKoMBETECH, MOMANYICTA, C Er0 CTPYETYPOU.

YueDHUK pas/efIeH Ha TATE [T1aB, KAMXAaA U2 KOTOPEIX COCTOMT U3 Iapa-
rpacdor. B nmaparpadax nsmoxeH TeoperHueckuii marepnan. Ocoboe BHMMA-
HHe obpanaiiTe Ha TEKCT, BLIAeeHHEIH KHPHLIM mipugTroMm. Tax:xe obpaiiaii-
Te BHUMAHNE HA CAOBA, BBRIEAEHHLBIE KYPCUSOM.

Kax mpaBmio, H3I0XKeHHEe TeOPETHUECKOID MAaTepHaNa 3aBepllaeTcd
IIPUMEpPaAMH pelleHHA 3ajay. JTH 3allHCH MOMXKHO PACCMATPHUBATE KaK OJHH H3
BO3SMOXMHBIX 00pasnoB oopMIeHUA pellleHUA.

K xaxaomy nmaparpady nogodpaHbl 3afauyl AJA CAMOCTOATENBHOTO pe-
MIeHN s, K KOTOPEIM MLI COBETYEM NPUCTYIATE TOJBKO IIOCTE YCEBOEHUA Teope-
TUYeCKoro Matepuana. Cpeau saflaHWi ecTh KAK MPOCTEIE U CPpeHUE TI0 CHOHK-
HOCTU YOPaKHEeHW:d, TAK W TPYIHBIe 33JaYH.

Kpome Toro, B yueOHIKe Bhl CMOMETe TPOYUTATE PACCKASE] 00 NCTOPHU
anredpeI.

HepaafiTe! Menaem yemexa!l



YcnoBHble 0003Ha4YeHMA

¢
IIpocThie 3amaun
® ¢
3ajauy cpelHero YPOBHSA CI0MKHOCTHU
® ¢ o
Crno:xkHble 3aJa4l
el
3aa4yi BEICOKOH CJIOMKHOCTH
_ OKoHuUaHHNEe JOKa3aTeJabCTBAa TeOPEMEI
_ OKoHUYaHMe pelleHnA 3aJaun

[ 3amaui, KOTOpble MOKHO pPelIaTh ¢ IIOMOIILI0 KOMIObLIOTEPA
1.7. 3Baganua AJs YCTHOH paboThl

1.11. 3aganusa, peKOMeHJ0BAHHELIE AJA JoMallHeill paboThl



BBegeHue B anrebpy

Anredpa — 5T0 HOBBIH JJIS BacC IIKOJLHLIA npeaMeT. TeM He MeHee Bbl
yiae 3HAKOMBI ¢ «a30yKol» 3TOM HayKu. Tak, Korjga Bl 3a0UCBIBATIU POpPMY-
JIbL U COCTABJANN YPaBHEHUS, BAM OPUXOAUIOCE 0003HAYATE yucia OyKBaMu,
KOHCTPYUDPYS OyKBeHHBbIe BhIpamenus. Hanpumep, sanucu a?, (x + y)?,

X—-y+z m
2(a + b), L, abc, — saBnAOTCA GYKBeHHBIMU BhIPAKEHUIMHU.

M
IToguepkHEM, UTO He BCAKAA 3allMCh, COCTOAIAA U3 4YHcel, OVKB, 3HA-

KOB apu(MeTHYeCKHUX JeHCTBHH U CKODOK, ABIAeTcsA OYVKBEHHLIM BbIpajKeHH-
eMm. Hanpumep, sanucek 2x + ) — ( npexcrasiageT coboil beccMbIcIeHHBIA HabOp
CUMBOJIOB.

BripaxkeHnue, cocTaBjieHHOe U3 OJHONU OVKBBI, CYUTAKT OYKBEHHBIM BbI-
pasKeHHeM.

Paccmorpum 6ykBeHHOe BhIpaxenue 2(a + b). Bel 3HaeTe, 4TO ¢ €ro 1o-
MOII[BIO0 MOMKHO HAITH IIepUMeTD IIPAMOYTOJbHHKA co cTopoHaMu a u b. Ecin,
Hanpumep, OVKBBLI ¢ U b 3aMeHUTHL COOTBETCTBEHHO YMeaaMu 3 U 4, To IoJay-
YHUM YHCJI0BOe Bhipa:kenue 2(3 + 4). B aTom ciayuae nepuMerp NPsAMOYToJb-
HUKa Oymer paBeH 14 egumaunam aauHbl. Yueiao 14 HA3BIBAIOT 3HAYEHHEM
YHCJIOBOTO BhIpa:keHuda 2(3 + 4).

IToHATHO, YTO BMeCTO OVKB @ U b MOMKHO IOJACTABJATL U APYrHe YUCa,
IMoJIydasa KasJIbli pas3 HOBOE YHCJI0BOE BhIpaMKeHUe.

ITockonbKy OYVKBBI MOMKHO 3aMEeHATH NPOU3BOJBHBIMHM YHCJIAMM, TO 3TH
OYVKBBI HA3BIBAIOT IMEePEeMeHHbIMH, a caM0 OYKBEHHOe BbIpaskeHHe — BhIpaiKe-
HHEeM C IlepeMeHHBIMH (HUJIH ¢ IIepeMeHHOM, ecJIi OHA OJHA).

PacecmorpuMm Beipaxenue 2x + 3. Eciu mepeMeHHYIO X 3aMeHHUTh, Ha-

1 1
IIPUMEpP, YHUCJIOM —, TO HOJYYHUM UHCJI0BOe BhipaskeHue 2 -+ 3. Ilpu atom
2 2
| i
rOBOPAT, YTO 5 3HAYeHHe IIepeMeHHOI X, a YHCJIo 4 — 3HaYeHHe BhIpazke-

HHUA 2X + 3 TIpH x:%.

YucioBwle BEIpaeHHuHdA W BhIpaxdeHHA C llepeMeHHBIMH Ha3bIBAKOT aJ-
I‘Eﬁp dAHYeCKHMH BbIpakeHHUAMMH.

AJredOpanyeckue BhIpasKeHUs

/ x

Yucnosele BEIpaeHHuA BLIp&HCEHHH C nepeMeHHBIMH




PaccmoTpum aBe rpynmnsl ajgredpandyecKux BblpasKeHUH.

I rpynna II rpynma
1
x -y —
Y =
a ab
4 (a + b)?
1p2 4 5a o
3 n+3
mn X
il BT
7 y?

BreipamkeHHs KaskI0M TI'PYIIILI COMAEP:KAT TaAKHe JeHCcTBUA: CI0KeHUe,
BBEIUHUTAHIE, YMHOKeHUe, BO3BeJeHUe B CTeleHb, AedeHue. OQHAKO BhIpaske-
HUS [IepBOM I'PYIILI He CONEepP:KAT AeJIeHHS HA BhIPAKEHHS C IepeMeHHBIMH.
Hx Ha3bIBaIOT IeJIbIMH BhIpakeHHAMH. BeipaseHUA BTOPOM I'PYIIIIbI IIEJILIMHA
He SIBJISIOTCH.

B kypce anrebpsl 7 Kiacca Bbl OyaeTe U3Y4aTh IeJIbie BbIPaXKeHH.

Mpumep. 3HayeHHsa NepeMeHHBLIX d, b W m TakoBel, uTo a — b =4,
m = —5. YeMmy paBHO 3HAUYeHHe BhIpa:keHus Thm — Tam?

PeweHue. Mcnonb3ys pacrnpejeiMTe/IbHOE U COUYETATEIIbHOe CBOIHCTBA
YMHOMKEHHS, I10JIydaeM:

Tbm — Tam=Tmb -a)=T. .(-5) - (-4)="T - 20 = 140.

Oteert: 140. m

? 1. Kak MHa4ye Ha3biBalOT BykBeHHble BbipaXeHus?
2. Kakune BbipaxxeHWA Ha3sbiBaloT anrebpanyeckumn?
3. Kakne anrebpanueckue BbipaxeHWa HasbiBalOT LenbiMn?

- &
® YnpaXHeHUMA g ommm

1.1. UYemy paBHO 3HaUeHUe BLIPAKEHUS:

1y185 -7 419 17 2.
12 12 21 72 3

2) (63—51;13)-3;
4 3 324 11



1 I.?.

3) {_1:42 = {_3!22)} : {_0:4] £2 (_6} * (_{LT}&
o (550 5)(-5):
18 12 48

5) (—3i—2ij : (—53]?
12 15 20

Brraucnure sHayeHHe YHCJI0OBOI0 BbI paxeHna:

1ydd L3228 qL.L,
15 23 27 D 6
2) (5§:1E+11)~3;
9 36 4 21

3) (-3,25 - 2,75) : (-0,6) + 0,8 - (-7);

1) (—1§—2ij 5.9
8 12 12

CocTaBbTe YMCI0BOE BhIPAJKEHHEe U HAWJUTe ero 3HaueHue:

1) nponssenenune cymmel uncesa —12 u 8 m uucna 0,5;

2) cymma npoussenenus yucen —12 u 8 u uucna 0,5;

3) yacTHOe CYMMEI M pa3HocTH uucen —1,6 u —1,2;

4) kBagpar cyMmsel uucea —10 u 6;

5) cymma KBajapaTos uucesn —10 u 6.

CocraBbTe YMCI0BOE BhIpasKeHHEe WM HAWJHUTe ero 3HaueHue:

4 5! 14
1) yacTHOe OT JeJIeHUSI CYMMBI YUCe] 9 H .- Ha YHUCJO0 ~or £

2) pasHOCTh NIPOU3BeAeHNA uncea —1,5 u 4 u yncia 2;
3) mpousBeeHNe CYMMEBI ¥ pasHocTH yucea —1,9 u 0,9;
4) ky0 pasHocTH yncen 6 u 8.

Haigure sHayeHHUe BbhIpasKeHH:
1) 2x — 3 mpu x = 4; 0; -3;

2) %ﬂ!-l—if) npu a = -6, b = 16;
3)3m—-5n+3kupum=-7,n=1,4, k=-0,1.

BerumcianTe 3HaYEHUE BHEIPAKEHHA:
1) 0,4y + 1 npu y = -0,5; 8; —10;

2) %{:—U,Zd pu ¢ = —28, d = 15.

Kakwne u3s JAaHHBIX BLIp&EEHHfI ABIAKTCHA LeJIBIMI.

1) 7a + 0,3; 3) a+bh. gy 2 2
C 5 am

2) 53{[;;—%); 4]“1’5; 6) 9x—5y+l?
el



1.8.

1.10.

1.11.

1.12.

1.13.

HCHDHLBYH TEpPMHHEBEI «CYMMa», «pPa3HOCTBb», <«IIDOH3BeNeHHEe», <«4YacT-
HOE», HpD‘IHTﬂfITE ﬁﬂP&ﬁpaH‘{ECEHE BhIpameHHA ¥ VHaXHTe, KaKkHe H3
HHX ABJANTCH IIeJIBIMEI:

1)a— (b + c); 4) 2m — 10; 7) ac + bc;
5 LT &
2) a + bc; 5) >+ T 8) R
3) .:r—y; 6) (a + b)c; 9) (a — b)(c + d).

Z
SalunIuTe B BUJIe BRIPAMKeHUA:
1) uKc0, IPOTUBOMNOJOKHOE UUCTY ;]
2) uncio, odOpaTHOE YHCHY 1}
3) cyMMYy 4YHCeN X U Y,
4) yucsio, obpaTHoe cyMMe YUCES X U If;
9) CYMMY 4Mcesl, 00paTHBIX YHCJIaM X U l;
6) cymMy 4HcJIa @ M ero KBajpara;
7) yacTHOE OT JeJIeHUs YHCIa d HA YHUCJI0, IIPOTHBOIIOI0MHOE YKucay b;
8) npousseyeHue cyMMbI yucesa a U b 1 yucia, o6paTHOro YHCAY C;
9) pasHOCTEL IPOM3BEJEHUSA YHCEJI M U 71 U YACTHOTO YUCeJ P U (.
IIo yesoBuio 3ajay cocTaBbTe BhIPaXKeHUs ¢ epeMeHHbIMH.
Kapanpgam crour x p., a Terpais — ¥ p.
1) Cronsko crodT 5 Kapanjgameii u 7 rerpageit?
2) Ha ckoabKo 0oJIbIe HANO 3aILIATUTEL 3a ¢ TeTpajeil, yem 3a b xapas-
marei?
IIo yesioBUIO 3a/ladd COCTABLTE BhIpasKeHUe ¢ NepeMeHHbLIMH.
Pabouemy Bbhigasgm 3apaboTHYIO NIIATY OAHOHM KYIIOPOHM HOMHUHAJIOM
1000 p., a gymopamu HoMuHAaIoM 500 p. 1 b xynwopamu o 100 p. Ka-
KVIO CYMMY JeHer HOJVUuJa padboumii?
IIo yenoBUI0 3ajauM cocTaBbTe BhIpaskeHue ¢ NepeMeHHbIMU.
M3 nByx ropojios, paccrosgHue Me:xay KoTopbiMu paBHo 300 kM, Bbiexa-
JHU OJHOBPEMEHHO HaBCTPe4Yy APYr APYrY ABa aBTOMOOUJIA CO CKOPOCTS-
MU M KM/Y9 1 7 KM/4. Hepe3 CKOJBKO YacoOB IOCJe Havyajla JNBUMKEeHUs
OHU BeTpeTAaTcs?
ITo yenoBuio 3ajauyn cocTaBbTe BhIpaskeHUe ¢ NepeMeHHbIMH.
W3 nByx cen, paccTosgsHUe MeMXIy KOTOPBIMH PABHO § KM, OJJTHOBPEMEHHO
B OJIHOM HANpAaBJIeHUMW OTHPABHJNCH Iellexoj u Bejocuneauct. Yepes
CKOJIBKO YACOB [OCJle HavaJa JABUMKeHUS BeJIOCUIIeJUCT JOTOHUT Ilelle-
X0/la, ecJIM Iellexo] IIéJ BIepelyd cO CKOPOCThIO ¢ KM,/4, a BeJjlocuIle-
IUCT eXaj co CKOpPoCThio b KM/u?

BrlunciuTe 3HAYEHHE MOJVIEHHOI'O BhBIpaskeHus npu a = 4, b = 12,
LR



1.14.

1.15.

1.16.

SanuInTe B BHUE BbIPAKeHUA:

1) yrpoeHHOe NMpoU3BeeHNe PASHOCTH YUCed d U b U UX CYMMBI;

2) cyMMy TPEX IIOCJIeN0BATEJBHLEIX HATYPAJBHEBIX UUCE], MEHBLIee M3
KOTODPBIX PABHO #;

3) MpousBeieHUe TPEX MOCJeNOBATENBHBIX YETHBIX HATYDPAJbHBIX YH-
ceJi, DoJIbllIee U3 KOTOPBIX PaBHO 2Fk;

4) 4Kucio, B KOTOPOM @ ThHICAY, /) cOTeH U ¢ eIHHUIL;

D) KOJIMYEeCTBO CAHTUMETPOB B X METPAX U I/ CAHTHMEeTPAaX;

6) KonuuecTBO CEKYH/| B 177 Yacax, # MHUHYTAaX U }? CEKYHIAX.

3anuinuTe B BUIE BhIPAKeHUA:

1) mpousBeileHUe UYeTBHIPEX MOCJEJOBATENBHLIX HATYPAJBHLIX UYHCEJI,
DoJiblllee U3 KOTOPBIX PABHO X;

2) pasHOCTb NPOU3BEJEeHUA ABYX IOCAEeLOBATEJNbHBIX HEYETHBIX YMCE
1 MEHBIIEro U3 HUX, ecjiu OoblIee YHCJI0 pasHo 2k + 1;

3) KOIM4YeCcTBO KMJIOTPAMMOB B ¢ TOHHAX U b LeHTHepax.

CocTaBbTe BBIPAMEHUSA JIJIsI BBIYUCICHUSA IJIHUHBI 3€J6HON JUHUHN U ILJI0-
manau pUrypbl, KOTOPyKw oHAa orpanuuusBaet (puc. 1.1).

& d ¢ & e @& €
c _/
b b
b
d
ol il 4
a 6 B
Puc. 1.1
1.17. CocraBbTe BRIPAKEHHUS JIJI5 BRIUHCICHHA NJIHUHEBI 3€JI6HOW JUHHUH U ILJI0-

manau pUrypbl, KOTOPyIo oHAa orpaHuuusBaer (puc. 1.2).

Puc.

a
c c £ c
d d d d b
b ( c c )
b
a N
c
1.2 . 6




1.18. 3HaueHHns nmepeMeHHBIX @ U b TakoBEI, uTO a + b = -8, ¢ = 4. Yemy pas-
HO 3HAYEHUE BbIparKeHUsd:
1)a+ b - c; 2) 0,5(a + b) + c; 3) 3ac + 3bc?

1.19. 3HaueHHs IIepeMeHHbBIX 71 U 1 TAKOBLIL, 4TO M — 1 = 5, k =—-2. Yemy pas-

HO 3HAYEHUE BRIPAMKEHHI:
1) (n — m)k; 2) 2m — 2n + 3k?

1
YnpaxHeHus ANA NOBTOPEHVA pum

1.20. (3adaua u3 pycckozo ¢hoavkiopa.) MensHuk Gepér 3a pabory 11—0 CMO-

JoToM MYKH. CKOJIBKO MYKH HAMOJIONHA KPECThbAHMHY, €CJH JOMOH OH
nmoés 99 nynoB MyKu?
1.21. B cTos0ByI0 3aBe3IM KalmycTy, MOPKOBL M KapTodenab. KanycTel ObLIO

5}
64 KI'y Macca MOpPHKOBH COCTaBJIAILA g MaCChl KaIllyCTEI, a4 MacCa KapTo-

thensa — 180 % maccwl MmopkoBu. CKOJIBKO BCEro KMJIOIPDAMMOB OBOIIel
3aBe3JId B CTOJIOBYIO?

1.22. UsBecTHO, uT0 @ U b — HaTypalbHbBIE YHCIIA, 4 YHUCIIO f_ — HpaBUIbHAasA
npobb. MoxHO 11 yTBepKIATh, YTO: :
Va-b>0; 2)_>1 3)_>
b’ b
H
" e

KOrgA CAENAHBI YPOKU 4

KHWra o BocCTaHOBNEHUU U npoTuBonNOCTaBNeHnn

Brl 3HaeTe ocHOBHBIE cBOMCTBa ypaBHeHUH. [IpumevaresnbHo, 4TO ¢ OJ1-
HUM M3 9THX CBONCTB CBA3aHO IIPOUCXOKIEHNEe CJI0Ba «ajaredbpar.

B IX B. Beiawmuiica yueénsiii Myxammen udun Myca ans-Xopeamu (4TO
o3HauyaeT Myxammen, ceiH Mychl, 13 XopesMa) Hanucasj TPaKTAT 0 cnocobax
pelleHud ypaBHeHHil. B Te BpeMeHa oTpHIlaTe/ibHbIe YHCJIA He NPHU3HABAIU
1 HA3bIBAJIM HEBO3MOMKHBIMH, JIOHBIMM, abcypaubimu. IlosTomy ecnu mpu
pelleHu YpaBHEHUN MMOABIAIOCH «JIOMKHOE YHCI0», €ro INpeBpalajim B «Ha-
cTosfAllee », IIepeHocs B APYIYIO 4acTh ypaBHeHusA. Takoe npeobpasosanue My-
XaMMeJl alb-XO0pe3MH HasBajl soccmanosieHuem (mo-apabCKH — «allb-
mxabp»). YHUUYTOKEHHe OJMHAKOBBLIX 4JIeHOB B 00eMX 4YacTAX VpPaBHEHHUS OH
HAa3BaJl npomusonocmasicHuem (mo-apabckn — «anb-mykabanar).

CaMm TpakraT HOCHT Ha3BaHue «KpaTkas KHura o0 McUMCIIeHHMH BOCCTA-
HOBJIEHHA U NPOTUBONOCTABNeHUA» (mo-apabcku — «Kurabd ans-myxracap ¢u
xucab ane-1Kabp Ba-aab-Mykadamza»).

10



Myxammepq anb-Xopeamu (IX B.)

Apabckmint maTemaTuk, acTPOHOM U reorpad, B Ha-
Y4HbIX paboTax kKoToporo Bnepebie anrebpa pac-
CMaTpuBanacb Kak CaMOCTOSITENbHbIA pa3gen maTe-
MaTUKMW.

CnoBo «anb-mxabp» cO BpeMeHeM MPeBPATHIOCH B XOPOIIO 3HAKOMOE
BCEM CJIOBO «aJyiredpas.

B XII B. Tpyapel anbk-XopesMH OLLIN NepeBeleHbl Ha JaTeIHL., B cpenne-
BekoBoi EBpone uma anb-XopesMu saluceiBatu kak Algorizmi, m MHOTHE
IpaBUjia U3 ero TPYAOB HauuHanuch ciaoBamu Dixit Algorizmi (« Anropusmu
ckasas»). [locTenmeHHO cTalu IIPUBLIKATEL, YTO C ATHX CJIOB HAYMHAIOTCSA MHO-
rue NpaBumia, a cioBo Algorizmi nmepectanu cBA3LIBATH C HMeHeM aBTopa. Tak
BO3HUK TEPMHH «aJI'OPUTM », KOTOPLIM 0003HAYAIOT IIPOIlecc, HAMHIl 3a KO-
HEYHOEe KOJIMUEeCTBO LIATOB pelleHue 3aJaul.

C TakuMU npolneccaMy BhI IOAPO0OHO MO3HAKOMUATECE HA YPOKAaX MHQOP-
MATHKH.

11



rnaaa -ﬁ.
[
EE N

JinnenHoe ypaBHeHMe o=
C OiHON NepeMeHHOM

0 B 3Tow rnase Bbl MOBTOPUTE CBOWMCTBA YPaBHEHWUI, CMOXETe YCOBEepLUeH-
CTBOBaThb HABbIKW pelleHMs YpaBHEHWIA W 3a4ay Ha coCTaBneHwe ypasHe-
HNW.

0 Bbl y3HaeTe, 4TO HEKOTOPbIE M3BECTHbIE BaM ypaBHEHMS MOXHO obbegm-
HWUTb B OAMH Knacc.

| s n JinHeHOe ypaBHeHMEe C OQHOW NepeMeHHON

PaccmorpumMm ypaBHeHus: 2x = -3, Ox =0, Ox = 2.

Yueno —1,5 sBngeTcAa eIHHCTBEHHLIM KOPHEM I1ePBOT'0 YPaBHEHUA.

ITockonbky npousBegeHue JOOOro YMcIa HA HYJb PABHO HYJIIO, TO KOP-
HeM BTOPOT'O YpaBHEHHSA siBJdeTcs Jiobdoe Yucyo.

Tperbe ypaBHeHUe KODHell He UMeeT.

HecmoTpsa Ha cyllecTBEHHOe pasjiM4yue IIOJYYEHHBIX OTBETOB, INpHBe-
NEéHHBIe YPABHEHUA BHEIIHEe MOXO0MU: BCe OHU UMEIOT BUI ax = b, roe x — me-
peMeHHasdA, 4 U b — HEKOTOpBIe YHCJA.

s=d) YpasHeHue Bupa ax = b, rae x — nepemennan, a u b — HekoTtopsbie uncna,
Ha3bIBAKOT NUHEMHBIM YpaBHEeHUEeM C OfHOWN NepemMeHHON.

IIpuBenéM npumMepsl JUHEHHBIX YPpaBHeHUI ! é;t' =T:0,4x=2,8:~x=0.

3ameTuM, uTO, HanpUMep, ypasHeHusa x> =0, (x — 2)(x - 3)=0, |x|=5
JIMHEeHBIMU He SABJISIOTCH.

Terer, BhIJeJIeHHBIN KHUPHBIM WPUEPTOM, pPasbiACHAET CMbLICI TepPMU-
Ha «JUHeHlHOe YpaAaBHEeHUe ¢ OJJHOU NepeMeHHOU» . B MaTemaTuKe nupeajoxe-
HHe, pacKpEBIBalOllee CYyTh TepMUHA (HOHATHSA, 00bEKTa), HA3LIBAIOT ONpe-
JeJIeHueM.

Hrak, Mbl copMyJaUpPOBATIN (MM TOBOPAT <«ITajiu») olpelesieHUe JIU-
HEeHMHOIo ypaBHeHHUs ¢ OJHOM IepeMeHHOM.

*» Ecnu a # 0, To, pasgenus obe yacTu ypaBHeHHA ax = b Ha a, MONYyIUM

xX= % Orcioma caenyer: ecau a # 0, mo ypasuenue ax = b umeem eoun-

" w B
CMBEHHBII KOPEHb, PABHLIH — .
(i

e Ecan a = 0, To nuHeiiHoe ypaBHeHue npuHumaer Taxkoil sun: Ox = b.
Torna BosmMoKHEI ABa cayuasa: b=0umm b 2 0.
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B mepBom ciyuae nmoaydaem ypasHeHue Ox = 0. Orciopa: eciu a = 0
u b =0, mo ypasuenue ax = b umeem 6eckoneuno mMnozo KopHeu: a0boe
YUCTAO AGNACMCA €20 KOPHEM.

Bo Bropom ciayuae, korga b # 0, npu n060M 3HAYEHUH X IIOJNYUYUM He-
BepHOe paBeHcTBO Ox = b. Orciopa: eciu a =0 u b # 0, mo ypasnenue ax = b
He umeem KopHel.,

[ogBemém UTOr NPUBEAEHHBIX PACCYHKIEHUM B CAeAyIOleill Tadauie.

Buavennda d u b a#+0 a=0,b=0 a=0,b+0
K
S e X = E X — nwboe uncao Kopreii Her
ax=b a

Mpumep 1. Pemure ypaBHeHUE:
1) (3x + 2,1)(8 — 2x) = 0; 2) |5x — 6| =4; 3) [4x + 2| = [8x - 1]|.
PeweHne. 1) Brr 3HaeTe, UTO NPOU3BeJeHHEe HECKOJBKNX MHOMKUTEeMH
PABHO HYJIIO TOIJa, KOI'a XOTs Obl OJUH M3 MHOMKHTeJIel paBeH HYJIO, M HA-
obopoT, eciik X0Ta ObI OJUH K3 MHOMKHTeJIell paBeH HYJI0, TO U IPOU3BeIeHHe
paBHO HYI0. [TloaTOMY A7 pelieHUsa JaHHOTO YPABHEHUA NOCTATOUYHO PEIIUTh
Kasa0e U3 YPpaBHEeHMH:
3x+2,1=0,8-2x=0.
Orcopga ¥ =-0,7 nnu x = 4.
2) YunurtslBas, 4TO CYIIECTBYIOT TOJLKO IBa 4uciaa, —4 um 4, MOAYIH KO-
TOPHIX PAaBHEI 4, IMOIy4YaeM:
ox—6=4 umm dx -6 =4,
Orcioga x = 2 nau x = 0,4.
3) Moayau ABYX YMceJ PABHEI B OJJTHOM U3 JBYX CJAYYaeB: KOrJa 3TH YHC-
Jla paBHBI WJIM KOT[a 3TH YHCJa ABIAITCA OIPOTUBOIIONOKHELIMU. [Tonyuaem:
4y +2=3x—-1umu 4x + 2 =—(3x — 1).

Orciofa ¥ = -3 UJIH X = —% .

Oteer: 1) -0,7; 4; 2) 2; 0,4; 3)-3: —%.-

ObparuTe BHUMAHWE HA TO, YTO PACCMOTPEHHBIE YPABHEHUA HE ABJIAIOT-
cs JTUHENHBIMH, OJHAKO pellleHue KAXKJIOro M3 HUX CBOJUTCA K PEIIeHHI0 JIU-
HeHHOT0 YpaBHEHHUS.

Mpumep 2. Pemure ypaBHeHHNE:
1) (a - 1x=2;
2)(a+9x=a+9.
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PeweHue. 1) Illpu @ = 1 ypasHenune npunumaet sujg Ox = 2. B atom cay-
2
a=1"
2) IIpun a = -9 ypaBuenune npuauMaetr Bujg Ox = 0. B atom cayuae Kop-
HEM YpaBHeHHUA sBJIAeTcA Jodoe uncno. IIpu a # -9 nonyyaem: x = 1.
OTBeT: 1) ecint @ = 1, TO ypaBHeHHEe He MMeeT KOpHei; eciau a # 1, To

yae KopHeil HeT. [Ipu a # 1 monyuaem: x =

2
X = —1; 2) ecin a = -9, To x — n1000e ynCHO; ecaIn @ #—9, Tox=1. B

? 1. Kakoe ypaBHeHWe Ha3biBalOT NUHEWMHbLIM ypaBHEHWEM C OQHOMW nepe-

MEeHHOWN?
2. CKONbKO KOPHEN MMeeT NMHEeNHOe ypaBHeHWe ax = b, ecnu:
N az0; 2)a=0,b=0; Na=5b=0?
== i
® YnpaXXHeHVA g amem
2.1. Kakue U3 HJaHHBIX VPABHEHUH ABIAITCA JIMHEHHBIMM:
1) 3x = 6: 3) 2 = 4; 5) 4 - 2. 7) x = 0;
X
92) x = 4; 4) |x|=2; 6) ix:z; 8) Ox = 8?
2.2. Pemute ypaBHeHUE:
1) 18 — 16x =—-30x — 10; 4) 6x — 19 =—-2x — 15;
2)-Tx+2=3x-1; 5) 0,2x + 3,4 = 0,6x — 2,6;
3)10 - 2xr =12 + x; 6)%x+12:ix—2.
2.3. Haiigure KopeHbL YpABHEHUS:
1)10x+7=8x-9; 3)2,7+1,9v=2x+1,5;
2) 20 — 3x = 2x — 45; HBri13="x+8.
18 12

2.4. Jloxa:xkure, 4TO:
1) xopuem ypaBHeHHA 4(x — D) = 4x — 20 asnderca aobdoe YHMCIIO;
2) ypaBHeHue 2y — 8 = 4 + 2y He UMeeT KOpHeH.

2.5. Pemure ypaBHeHHUe:

1) -3(x—4)=56x-12; 3) 26 — 4x = 3x — T(x — 3);

2) (16x - 5) — (3 — 5x) = 6; 4) -2(3 — 4x) + 5(2 — 1,6x) = 4.
2.6. Pemure ypaBHeHUe:

1) 4(13 — 3x) — 17 = —Hax; 3)14 —x=0,5(4 — 2x) + 12;

2) (18 —3x) — (4 + 2x) = 10;  4) 4x — 3(20 — x) = 10x — 3(11 + x).



2.7.

2.8.

2.9.

2.10.

2.11.

2202,

2.13.

2.14.

215,

2.16.

Pemure ypaBHeHnue:

1) ﬁ,B = (1,5‘1‘— 2) = —0’8 + 4,5I;

2) 0,61 — 5(0,3x + 0,2) = 0,5(x — 1) — 0,8;

1(7 3(2 TY_ X
B g T~ St~

3 2 4 6q_
1) —-(5.4-81y) = 0,03+ (6,8 - 3,4y).

Haiinure KopeHb YpaBHEHUA:

1) 0,9x — 0,6(x — 3) = 2(0,2x — 1,3);

2) —0,4(3x — 1) + 8(0,8x - 0,3) = 5

—(3,8x + 4);

3) %(0,56 _42y)+0,4 = %(0,52 —6,5).

Peiure ypaBHeHHe:

1) 8(7x — 3) = —48(3x + 2);

2) 4,5(8x + 20) = 6(6x + 15).
YeMy paBeH KOpPeHb YPABHEHUA:
1) —36(6x + 1) = 9(4 — 2x);

2) 3,2(3x — 2) = —4,8(6 — 2x)?
Peimure ypaBHeHHe:

1) (4x - 1,6)(8 + x) = 0;

2) (b -0,2x)=0;

Pemure ypaBHeHHe:

1) (1,8 - 0,3y)(2y + 9) = 0;
Peinre ypaBHeHHe:

oxr -4 16x +1

P
3) (31—2}(4+§x) - 0;
4) (2x + 1,2)(x + 1)(0,7x — 0,21) = 0.

2) (5y + 4)(1,1y - 3,3) = 0.

4y +33 1T+ y

1 : 2
) 2 7 ) 3 2
Haiinure KopeHb VpaBHEHHA:
1) 3m+5:5m+1; 2) 53:+3:3:—5
4 3 5 8
Yemy paBeH KOpeHb YpaBHEHH:
1)-2% 4.5% g, 508 A %,
3 4 10 15 6
z)f_izi; 4)i+3~r‘1:£?
6 8 36 7
Pemure ypaBHeHUe:
H B i
6 18 27 8 12
Bttty i /e S Lt T, Y
7 4 14 5] 2
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2.17.

2.18.

Ilpu KakoMm 3HaAYEeHHUU NIepeMeHHOM:

1) suauenue Beipaxkenusa 4x — 0,2(8x — 7) pasuo —22,6;

2) Beipaxxkenus 0,2(3 — 2y) u 0,3(7 — 6y) + 2,7 npuHUMAaOT paBHbIE 3HA-
YeHUS;

3) snauenue Beipaxkenus 0,6y Ha 1,5 Oosnblile 3HAUEHUS BbLIPAYKEHUS
0,3(y — 4);

4) sHAueHHe BhIpaKeHUs 5x — 1 B b pa3 MeHbIIIe 3HAYEHUSI BhIPAYKeHUs
6,5 + 2x?

IIpn xakoMm 3HaAUYeHHU IepeMeHHOM:

1) Boipaskenus 6 — (2x — 9) u (18 + 2x) — 3(x — 3) IPUHUMAIT paBHLIE
3HAYEHHUS;

2) snauenue Boipa:kenusa —4(2y — 0,9) va 2,4 meHblle 3Ha4eHUA BbIpa-
xeHuda 5,6 — 10y?

2.24.

. A 4
2.19. Pemiure ypaBHeHUue:
1)31_2_1'+3:;t'+5; 4) 8;1:—5_4;1‘+3+2—9x:_3;
2 3 3 4 2
gy 6x-7 B3x+1_11-x. 5) 8x® -8x 6x*+1_
51 6 15 16 12
3) ox—-3 4x+3 _ x—1;
9 6
2.20. Halijure KOpeHbs YPAaBHEHU
1)1__7Hr+1:4x+3; 3) 21‘+3_51‘+13+5—2J':6;
8 4 3 6 2
gy 2841 3r+l 1) 4x® +5x  10-2x* o
6 7 14 7
2.21. Pemure ypaBHeHUe:
1) || 416 =183 5) |9 + x| =0; 9) 3x-2|=|x+1];
2y || = T=-12; 6) |[x —4|=-2; 10) [x + 4| =[x - 6|;
3)7|x|-3=0; 7 Bx+ 4|=2; 11) ||x| - 8| = 5.
4) |~ 5| =4; 8) [2x+ 1|+ 13 = 14;
2.22. Pemiure ypaBHeHHUEe:
1) |x|=8 ==b; 4) |8 - 0,2x|=12; D ||xl—=2]=2;
2) |x|+5=2; 5) [Br=d] = 8) [8x+ 2|=|x-1};
3) |x+12|=8; 6) [10x — 7| — 32 =-16; 9) [x—5|=|x+1].
2.23. IIpu KakoM 3HaYeHHUU d YpPaBHEHUE:

1) Sax = —45 uMeeT KOpeHb, PABHBIN YHUCIY 3;

2) (a—4) x =—-ba + 4x — T uMeeT KOpeHb, PABHLIN ynciay —67
IIpu KakoM 3HAYEHUU (I YPABHEHUE:

1) 3ax = 12 — x uMeeT KOpeHb, PABHBIH uncay —9;

2) (ba + 2) x = 8 — 2a uMeeT KOpeHb, PABHLIH uucay 27



2.25.

2.26.

2.27.

® o

VramuTre Kakoe-1ubo 3HaueHue H, IpH KOTOPOM OVAeT IelbiM YHUCJIOM
KOpeHb YPABHEHHA:

1) 0,1x = b; 2) bx = 21; 3) 1;lr::b;, 4) b =1,
CocraBhTe ypaBHEHHE, KOTOPOE: ? 2

1) nMeeT eIUHCTBEHHBIN KOpeHbL, PaBHBIN uuciay —4;

2) uMeeT DECKOHEYHO MHOT'0 KOpPHEi;

3) He UMeeT KOpHeH.

ITpn kaxux 3HayeHNAX H ynciao 3 ABAAETCA KOPHEM YpaABHEeHUA
(b+2)x-1)=2(x+b-1)?

A 4

2.28.

2.29.

2.30.

2.31.

2.32.

2.33.

2.34.

2.35.

2.36.
2.37.

2.38.

Haiigure Bece 1esible 3HAUEHUS 71, IIPH KOTOPLIX KOPEHbL YPABHEHUS SB-
JISeTCs 1IeJbIM YUCJIOM:

1) mx = 3; 2) (m+ 4)x =49,

Haiigure Bce Lesble 3HAYEHUS #, IPU KOTOPBIX KOpPeHb YDABHEHHSA SB-
JIsieTcA HaTypalbHBIM YHCJIOM:

1) nx = —-5; 2) (n — 6)x = 25.

IIpu KakKoMm 3HAUueHUH D YypaBHEHHS MUMEIOT ONUH MU TOT K€ KOPeHkb:

1) 7-3x=6x—-56 ux— 3b=-35;

2)2y—9b=Tmu 3,6 +5y="71,2-y)?

IIpu KakoM 3HAYEHHU C YPaBHEHUs UMEIOT OJUH U TOT e KOPeHb:
1)(4x+1)—(Tx+2)=xnl12x—-9=c+ 5;

2) %L’I:I-F{? ub-—3(2x—4)=-8x+4?

HPH KaKOM 3HaA4YeHHH d YpaBHeHHe He MMeeT HDPHEfII

T)ax=0; 2) (3 — a)x = 4; 3)(a-2)x=a+ 27

IIpu kKakoM 3HAYEHUU  JII0DOE YUCJIO ABNSAETCA KOPHEM VPABHEHUA:
1) ax=a; 2) (a—-2)x =2 - a; 3) ala + d)x =a + 57
IIpu KaKux 3HAUYEHUAX ¢ YpaBHEHHEe UMeeT eJUHCTBEHHbIN KOpeHb:
1) (a — 5)x = 6; 2)(a+ Nx=a+ T77?

Pemnre ypaBHeHHe:

1)(b+1)x=09; 2) (b + 1)x = 4.

Pemnte ypaBaenue (m + 8)x = m + 8.

KakuM BeIpaKeHHeM MOKHO 3aMeHHTh 3BE3J0UKY B paBeHCTBe 6x + 8 =
= 4x + %, 4TO0BI HOJYYNIOCH VPABHEHHUE!

1) He UMelOIee KOPHeI;

2) uMmeroliee 0eCKOHEYHO MHOI0 KOpHEIi;

3) UMelolee OJUH KOPeHb?

B paBencrse 2(1,5x — 0,5) = Tx + * 3aMeHHTe 3BE3/J0YKY TAKHUM BhLIpake-
HHeM, 4YT0ObI MOJYYHUBINEeecs YpaBHEHHE:

1) He UMeJIO KOPHEI; 3) UMeJ0 OJUH KOPEHb.

2) nmesio O€CKOHEYHO MHOI'0 KOpPHEIl;
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2.39.

2.40.

2.41.

2.42.

2.43.

2.44.

Pemnre ypasHeHue:
1) || +8x=12; 3) 2(x — 5) — 6|x| =-18;

2) |x| - 4x = 9 4) ||x| - 1] =[x —1].

Peiiure ypaBHeHHe:

1) By |} =1 2) T|x| - 3(x + 2) = -10; 3) ||| =2|=|x+2].
IIpu KaKUX IeNIbIX 3HAUYEHUAX (@ KOPeHb YDABHEHUS

1y =2 a; 3)2x—-—a=4;

2) X+ 54 =9; 4)x+2a=3

ABJIAETCA IEJbIM YHUCIOM, KOTOpOe JeJIUTCA HalesJo Ha 27
IIpyu KaKuX HenblX 3HAYEHUAX H KOpeHb YPABHEHUS

1)x+ 3 =b; 2 x-2=0b; 3)x—-3b=8
ABJIAETCA IeJbIM YHUCIOM, KOTOPOe JeJUTCA HaleJo Ha 37
IIpu KaxKux 3HAYEeHUAX H KOpeHb YpaBHeHUs MeHbIIe, yeM b:
1) 8x=b; N x=2b7

IIpu Kakux 3HAYeHUAX  KOopeHL ypaBHeHUs Goablre, yeM d:

1) 4x = d; 2) %x:d?

I N e
YnpamHeHus ANA NOBTOPEHUA gum

2.45.

2.46.

2.47.

2.48.

OpuH pabOTHHMK MOJKET BBIIIOJHHUTHL 3ajaHue 3a 4D 4, a IPYyroMy s
1
ATOr'0 HAJO B 15 pasa MeHbIlle BpeMeHH, YeM IIepBOMY. 3a CKOJLKO 4Ya-

COB OHH BBIIIOJHAT 3T0 3alaHHe, paﬁﬂTElH BMecTe? RH_H}’H} HacThs 3aja-
HHA IIPpH 3TOM BBIIIOJTHUT HaJE,I[LIﬁ U3 HUX?

i 8 “
3a nepBell 1eHL Baca npo4YHuTana E CTpaHHMl KHHI'M, 3a BTOPOH —

=

J o
E CTpaHHI KHHI'H W 3a TpeTHH [eéHb — OCTaBlIIHeCcH 12 CTpaHHII.

CKONBKO CTPAHHIL B 9TOH KHUre?
H3BecTHO, UTO 1 — HaATypaJbHOE 4Hca0. KaKuM 4HcIoM, YETHBEIM HJIH
HEYETHEIM, ABJAETCHA 3HAYEHHEe BBIPAKEeHHUA:

1) 4m; 2) 2n —1; 3) n(n + 1)?
BepHo ji11, uTo Opu M0O0M 3HAYEHUH :
1) 2a > a; 2) 2|al > |al?

§ H PewmeHue 3apay c NOMOLUbLIO ypaBHEHHﬁ

Bawm HeOJHOEPATHO IIPHUXOIHJIOCE DEHNIATE 3a1a4YH C [IOMOIILID COCTaBJIE-

HUA ypaBHeHu#. PasHooOpasue pelleHHBIX 3ajad ABJAAeTCA JYYIIUM II0J-
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TBep:aAeHueM 2(PPeKTUBHOCTH M YHUBEPCAJbLHOCTH 2TOr0 MeTola. B yem ke
3aKJII0YAETCA CeKPeT ero CHUJbl?

Ilesio B TOM, YTO YCJIOBHSA HEMOXOXKHUX JIPYr Ha APyra 3ajmad yaaéTcs 3a-
IMMCATh MATeMATHYeCKUM sA3bIKOM. [loJlyyeHHOEe YpaBHEHHEe — 3TO Pes3yJbTaT
IIepeBo/ia VCIIOBUSA 3ajlaull C PYCCKOI0 A3bIKA HA MATeMATHYECKUH.

Hacro ycaoBUe 3aa4ud rpejicTaBiseT co00M onHucaHUe KaKOoM-TO pealib-
HOI cuTyanuu. CocTaBieHHOE 110 YCJIOBUID YPABHEHHE HA3LIBAIOT MaTeMaTH-
YeCcKOoM MOJeJbI CUTYAIlHH.

KoneuHo, 4T00BI HOJYYUTH OTBET, YPABHEHHE HAN0 PelIHTh. Ij1a aToro
B ajredpe paspaboraHbl pasjiMdyHbie MeTOAbl U INpuéMbl. C HEKOTOPBIMH H3
HUX BBl ViK€ 3HAKOMBI, MHOTHE APYrHde BaM eIllé MPeACTOUT U3YYHUTh.

HaiigeHHBIH KOpeHb YpaBHeHUSA — 3TO ellé He oTBeT 3amauu. Ciemyer
BBIICHUTh, HE NPOTHBOPEYHT JIU IIOJYYEHHBIH pPe3yJIbTAT peaJbHOM CcUTYya-
IIMM, ONIMCAHHOI B YCJIOBHUH 3aJauM.

PaccmoTpuM, HanpuMep, TaKHe 3aJadyH.

1) 3a 4 u cobpanu 6 Kr Aroj, IpUYEéM KaxKIblil yac coDUpaIM OJJUHAKO-
BOE II0 Macce KojquuecTBO Aroj. CKoNbKO sAroa codupanu 3a OJJUH yac?

2) Heckoabko ManbuHuKOB coOpanu 6 kr arox. Kamaeiii 3 Hux coOpau
mo 4 kr. CKOJIBKO MaJbYHKOB COOHpAaIH ATOABI?

IIo ycnoBUIO 2THX 3alay MOMKHO COCTABHTHL OJHO M TO K€ YpaBHEHHE
4x = 6, KopHEeM KoToporo asjsercsa uyuciao 1,5. Ho B mepBoiil 3azmadye OTBeT
«I10JITOPA KUJIOTPAMMA AroJ 3a Yac» ABJAETCHA IIPHUeMJIeMbIM, & BO BTOPOM OT-
BeT «Arofbl cODMpPANH IOJATOpPa MalbuuKa» — HeT. IloaTomy BTOpas 3amaua
HEe UMeeT pelleHnd.

IIpu pemieHMH 3ajla4 HA COCTABJIEHHE YPABHEHUIl YJI0DHO HpUIEPHKHU-
BATHLCSA TAKOH ITOCJIeJ0BATEIBHOCTH IeUCTBUM.

--ﬂ 1. Mo ycnoBuio 3afadM COCTaBUTbL YpaBHeHUe (CKOHCTpyupoOBaTh Marema-
TUYECKYIO Modenb 3aga4n).
2. Peunth NnonyveHHoe ypaBHeHMe.
3. BbIACHWUTDb, COOTBETCTBYET N HaNfAeHHbIN KOPEeHb CMbICNY 3afaYun, 1 3a-
nucarb OTBeT.

ITY [OCJIed0BATEIBHOCTh AEHMCTBHI, COCTOAIIYIO U3 TPEX IIAT0B, MOMKHO
HA3BATh AJTOPUTMOM pPellleHHd TeKCTOBBIX 3aJay.

Mpumep 1. Pabouuit gosxeH OBLI BRINOJHUTE 3aKas 3a 8 nHell. OqHAaKO,
U3roTABINBAA exXelHeBHO 12 nmerasiell cBepxXx HOPMBI, OH yiKe 3a 6 nHeil pabo-
Thl He TOJLKO BBIIIOJHWJ 3aKa3, HO M H3rOTOBHJI JOIIOJHUTENLHO 22 HeTalu.
CKOMBKO AeTanell eXeJIHeBHO U3TOTABJIHBAJ padboumii?

PeweHue. IlycTs pabounit u3roraBauBaJ exegHeBHO x neraneii. Torma
II0 ILJIAHY OH JOJKeH OBLIT M3roTaBIMBAaTh e:xenHeBHO (x — 12) geraneii, a Bce-
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ro UX AOJIKHO DbLIO OBITH U3roTOBJIEeHO &(x — 12). Ha camom nene oH U3roTo-
BUJI 6x neranei.
Tak Kak I10 YCJI0BHIO 3HAYEHHE BhIpaxeHUs 6x Ha 22 Oojblle 3SHAUEHUS
BeIpaxkenus 8(x — 12), To mosyuyaeM ypaBHEHHUE:
6x — 22 = 8(x — 12).
Torna
6x — 22 = 8x — 96;

OtBeT: 37 neraneii. m

Mpumep 2. Benocunenuct npoexan 65 kM 3a 5 4. HacTs OyTu OH exal
co ckopocThio 10 KM /4, a ocTaBHIHiiCS IIYTh — CO CKOpPOCcThIo 15 KM,/u. CKOJIb-
KO BpPEeMEHM OH exal co ckopocThio 10 KM/4 M CKOJBKO — CO CKOPOCThLIO
15 kM /u?

PeweHue. IIyers BenocuiegueT exaa X 4 co ckopocetrbio 10 km/u. Tor-
na co CKOpocThio 15 KM/4u oH exana (b — x) 4. [lepBada yacTh IyTH COCTABJIA-
er 10x KM, a BTopas — 15(5 — x) Km. Bcero BesocumegucT IIpoexal
10x + 15(5 — x) kM. IlocKonbKY Bech IYTH cocTaBuJ 65 KM, TO Imoaydaem
ypaBHEHHE:

10x + 15(5 — x) = 65.
Orciona 10x + 75 — 15x = 65;
—5x =-10;
=12
CnenoBarensHo, co ckopocThio 10 KM/4 0oH exan 2 4, a CO CKOPOCTBLIO
15 km/u — 3 4.
OtBeT: 24y, 3 4. m

- i
® YnpaKHeHVA g s euew

3.1. Harama xyouna 24 rerpajgu, IpHYEM TeTpajed B JHHEHKY OHA KyIIIa
Ha 6 Ooabline, yuem Terpageil B KiaeTKy. CKoOJIbKO TeTpajeil KamIoro BUIA
kymmiaa Harama?

3.2. C gByx jnepeBbeB cobdpanu 65,4 Kr BHUIIEH, IPUYEM ¢ OJHOI'O JIepeBa co-
bpanu Ha 12,6 Kr MmeHslne, yeM co BToporo. CKoJIbKO KUJIOIPaAMMOB BH-
IeH coOpaliu ¢ KaxJaoro aepesa?

3.3. Ilepumerp npAMOyroJibHHKa paBeH 7,8 ¢M, a OgHA M3 €ro CTOPOH HA
1,3 cm Ooabiie apyroii. Haiigure ¢cTOPOHLI IPAMOYTIOJIbHHUKA.

3.4. OpHa W3 CTOPOH NpPAMOYroJabHHMEKA B 11 pas menbine apyroi. Haiigure
CTOPOHEI IPAMOYIOJbHHKA, €CJIH ero nepuMerp pasesd 144 cm.



3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

KRanar anuaou 30 m paspesanu Ha Tpu 4dactu. IlepBasa vacth Ha 2 M
IIUHHEee BTOPOH M Ha 4 M JAauHHee Tperheil. HalauTe AIHHY Kammpoi
YacTH KAHATA.

Tpemsa kpynHedmumu ozeépamu Poccum asasioTes oszepo Bautkan, Jla-
no:kckoe o3epo u OHexckoe ozepo. O0uMil 06BEM BOJEI, colep:Kalieics
B 3TUX 03épax, cocraBiser 24 808 km?, npuuém 06BEM BOJBI, COLepKa-
meiica B Jlagoxckom osepe, Ha 22 T07 km® MeHbIIe, ueM 00BEM BOJLL
ozepa Baiikan, u Ha 623 km? 6osablie, yeM 06bEM Boabl OHEIKCKOIO O3€-
pa. CKOJIbKO KYOHYECKHUX KUJIOMETPOB BOJALI COAEPIKHUTCA B KAXKIOM H3
ATUX 036p7

B mome 160 KBapTHp TpéxX BHAOB: OJHOKOMHATHEIE, ABYXKOMHATHBIE
1 TpEXKOMHATHBIe. OJHOKOMHATHBRIX KBAPTHUDP B 2 pasa MeHbIIe, 4YeM
IBYXKOMHATHBIX, H Ha 24 MeHbIlle, 4eM TPEXKOMHATHBIX. CKOJIBKO B J10-
Me KBapTHP Kaskaoro Buja?

Tpoe paGoumx uarorosunu 96 meraneii. IlepBhIi M3 HHX HM3MOTOBHI
B 3 pasza Oojpllle neraneil, ueM BTOpPOM, a TpeTwii — Ha 16 neraseit
Doabiie, yeMm BTopoii. CKOIbKO AeTajieil U3roTOBUJI KaxKIblil padoumii?
B Tpéx nexax saBoga paboraer 101 uenosek. KomnuecTBo pabounx mnep-

4
BOT'O IlexXa COCTaBIAET E KOIHN4YeCTBa pﬂﬁﬂ‘lHK TpeThEero I1eXa, a KoJH4Ye-

crBo paboumx BTOporo mexa — 80 % kosuuyecTBa pabouyux TpPeTLETO.
CronbKo uesioBeK paboraeTr B nmepBoM 1exe?
BenocuneaucTsl YyY4aCTBOBAIU B TPEXJAHEBHOM Besonpobere. Bo Bropoi

wr 4
M TPeTHii IHWU OHHU IIpoexaau cooTBeTcTBeHHO 120 % u E paccTOAHUA,

KOTOpPOE OHH IIPEOAOJIeJIM 34 IEepPBBIA JeHb. Kakoil IIyTh OHU IpoexXau
B IIEPBLIA JeHb, €CJIH JJHHA Bcero Mapumpyra cocraBuager 270 xm?

B 6 bonpmux u 8 MaJeHbKHX AMMWKOB pasjoxunn 232 Kr sabIIoK.
CKOJIBKO KHJIOrPAMMOB A0JIOK 0KA3aJ0Ch B KaXKJI0M AIIMKE, eCJIH B KaXK-
IOM MAaJIeHBKOM SAINHKe ObLIo HAa 6 Kr A0JI0K MeHBIIEe, Y4eM B KaXI0M
bonpimom?

B nByx sanax kumHoTearpa 534 mecra. B ogHOM 3ane 12 ogfHHAKOBEIX
PAJOB, a B APYroM — 15 OJMHAKOBBIX PAJ0OB. B KaXKI0M pAOy IepPBOIO
3ayia Ha 4 Mecra OoJibllle, YeM B KasKJAoM psay BToporo. CKOJIBKO MecCT
B KajyKJ0M 3aJle KHHOTeaTpa?

Paccrosinue Me:Ay ABYMSA IopojaMM MOTOLHUKJIHCT ITpoexan 3a 0,8 4,
a Benocumnenuct — 3a 4 4. CKopocTh BesocHIlegucTa Ha 48 KM /4 MeHb-
1I1e CKOPOCTH MOTOIHUKJIHCTA. HaliiuTe CKOPOCTh KAMIOTO U3 HUX.

3a 2 Kr KoH(eT OJHOT0 BHIA 3allJIaTHIH CTOJBKO e, CKOJILKO 3a 3,0 KT
KoH(eTr apyroro Buga. KakoBa meHa KayJIoro BHAAa KoH@eT, ecan 1 Kr
KOH(peT mepBoro Buaa Ha 48 p. mopoxe 1 Kr KoHder BTOporo suja?
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3.15.

3.16.

3.17.

3.18.

3.19.

. AR

KumnorpaMmm orypmos Ha 4 p. geureBjie KujaorpaMmMma moMugopos. CKoJib-
KO CTOUT 1 KI IOMHIOPOB, €CJH 3a 3,2 KI' TOMHJ0POB 3allJIATHJIHA CTOJIb-
KO JKe, CKOJIbKO 3a 3,6 Kr orypuos?

B ogHom Oake ObLIO B 3 pasa Oosbilne BOAbI, yeM B aApyrom. Korma
B epBulii 6ak moxuan 16 g Boasl, a Bo Bropoit — 80 1, To B oboux Oa-
Kax BOJBI CTaJ0 NOPOBHY. CKOJBKO JUTPOB BOJLI OLIJIO CHAYAJIA B KaXK-
noMm bare?

Ha omnoii nonke Ob110 B 4 pasa Dosbllle KHHUT, yeM Ha Apyroi. Korma
C IePBOH MOJKH B3AJIH D KHUAI, a HA BTOPVIO IMocTaBUaIN 16 KHUT, TO Ha
o0eux IOJKaX KHHUI CTaJlo MOPOBHY. CKOJMBKO KHHUI OBLIO CHAdaja HA
KasKJI0M rmoake?

Ceituac oty 26 jer, a ero celHy — 2 roga. Yepes CKOJBLKO JIeT oTell 0y-
IeT B D pas crapiie chiHa?

Ceftuac marepu 40 ner, a eé nouepu — 18 ner. CKOIBKO JeT TOMY Hasal
Iouyb OBLIA B 3 pasa MOJIOJKe MaTepu?

3.20.

3.21.

3.22.

3.23.

3.24.

3.25.

3.26.

Ina mroasHON Oubanoreku npuobpenu 50 opdorpadpuuecKux U TOJIKO-
BEIX CJIOBapeil pycckoro assika Ha o0myio cymmy 11 000 p. Cronsko
OBLJIO KYILJIEHO cJIoBapeil KasKJaoro BUAAa, eciau opdorpaduuecKUil ciio-
Bapek cTouT 200 p., a TonkoBelil — 250 p.?

IIpegnpunumarenst nono:xua B 6anx 300 000 p. ma aBa pasaIHYHBIX
BKJIAZla, MPUYEM II0 OJHOMY BEJaAy eMy HacuyuThiBaiIu 7 % TrOJOBBIX,
a o apyromy — 8 % roposeix. Yepes roxg on noayuua 22 200 p. npubsi-
au. Kakas cymma Oblila BHeCeHA Ha KaXKIbIH U3 BKJIALOB?

B kacce 65110 19 MoHeT 110 2 p. ¥ 110 5 p. HA 00mIyiI0o cyMMmy 62 p. CKOJb-
KO MOHEeT KajkJIoro Buja ObLIO B Kacce?

B nByx xpanunumnax 0bLJ10 OIUHAKOBOE KOJIMYeCcTBO yIvid. Korna us nep-
BOro Xxpanunuuia seisesau 680 T yrusa, a us sroporo — 200 1, To B mep-
BOM OCTAJIOCH B O pa3 MeHbIIle YIyid, 4eM Bo BropoM. CKOJIBKO TOHH YIJIs
OBLLIO B KaXJIOM XpaHWIHIIE cHa4yasa?

¥ Ileru u Bacu 6b110 mopoBHY jgeHer. Korma Ha mokynky KHuUr Ilers
norpatun 120 p., a Baca — 180 p., Tro y IleTu ocranock B 2 paza 0oJb-
me geHer, yem y Bacu. CKoabKo JeHer ObBLJIO YV KamKIOro MaJbUYMUKA
cHavana?

B ogHom memke ObL10 B & pas Oonbire Myku, uem B apyrom. Korma ms
IIEPBOr0 MelIKa mepechinaiyv 12 Kr MyKH BO BTOPOHl MEIIOK, Macca My-

5]
KH BO BTOPOM MelIKe COCTaBH.JIa ? MacChl MYKH E IIepPBOM. CKOJIBKO KH-

JIOrPAMMOB MYKH OBLIO B Ka)XJOM MeIIKe cHauyaua?
B omHoMm KoHTeiiHepe ObLIO B 3 pasa Ooable yris, yeM B Apyrom. Korma
U3 MepBOro KoHTeliHepa mnepechbinanau 300 Kr yris Bo BTOpOH KOHTEMH-



3.27.

3.28.

329,

3.30.

3.31.

3.32.

3.33.

3.34.

Hep, TO Macca VIVid B IepBOM KoHTeliHepe coctaBuiaa 60 % maccsl yris
B0 BTOpoM. CKOJBKO KHJIOIPAMMOB YIJIA OLLIO B KaMKJIOM KOHTeilHepe
cHauaja?

OnpuHomy padbouemy Hano ObLIO H3roToBUTE 90 neraneii, a apyromy — 60.
IlepBeiii pabouuii eXKeJHEBHO HM3roTraBauBaJ 4 geraau, a BTOpoOl —
5 peraneii. Yepes CKONBKO JHeH mepBoMy paboueMy OCTaHETCA HU3TOTO-
BUTH B 2 pasa Oojbllle gerajieil, 4yeM BTOPOMY, €CJIH OHHM Hadayu pabdo-
TaTh B OJJUH [IeHb?

B omnoit nucrepue o6s10 200 1 Boawl, a B apyroit — 640 n. Korma us
BTOPOIl IHCTEPHBI MCIOJL30BAJN B 2 pasa 0oJIbllle BOALI, UeM U3 IIep-
BOH, TO BO BTOpPOi ocTajiochk B 3,0 pasa OoJblle BOALI, YeM B IEepPBOIl.
CKOJNIBKO JIMTPOB BOJIBI UCIIOJIL3OBAJIM M3 KaMKI0N IUCTEPHEBI?

W3 nByx ropojioB, paccTossHHe MEKIY KOTODPBIMH PaBHO 385 KM, Bblexa-
JI HaBCTpeuy APYr APYIY JIeTKOBOM M I'py3oBoi asroMobunun. Jlerkosoiu
aBTOMODOMIBL exal co ckopocThio 80 Km/4, a rpysoBoir — 5H0 Km/d.
CKOJIBKO BpeMeHH eXaJl 10 BCTPeYd KasKIAblil M3 HUX, eCJH IPy30BOil aB-
TOMOOH.Ib BhieXall Ha 4 4 mo3Ke JerkoBoro?

W3 nmepBoro ceJja BO BTOPOE BhIIIEJ IeexXo cO CKOPOCTho 4 KM /4, a ue-
pe3 1,5 u mocJie 9TOT0 M3 BTOPOrO CEJIa HABCTPEUY €My BhIeXAJI BeJIOCH-
IeJUCT cOo cKopocThio 16 kM /4. Yepes CKOJIBKO MUHYT IIOCJE BhIe3aa Be-
JOCHIIEIUCT BCTPETUIICA € IelIeXog0M, eCJIU PACCTOSAHNEe MeXay CelaMu
paBHO 14 KM?

Paccroanue Me:xay ABYMsA ropojlaMy 110 peKe Ha DD KM MeHbIIe, YeM [0
mocce. PaccrossHue MeXy ropojaMu TeILIOX0[ IPOXOLUT [0 peKe 3a
6 u, a aBTOOYC 1O mocce — 3a 3 u 30 muu. Hajiinure ckopoctu aBTodyca
A TEILIOXO0[Aa, eCJIM CKOPOCTh Terioxona Ha 30 KM/4 MeHbIIe CKOPOCTH
aBTobyca.

Tennoxon npouéa 4 4 1Mo TeUeHUIO PEKM U 3 U MPOTHUB TeueHUA. IIyTs,
IIPOHAeHHBIN TEIIOX0I0M II0 TedueHHIo, Ha 48 KM Oojbllle IyTH, HIPOIi-
JIeHHOT'0 MIPOTUEB TedyeHUsa. HalauTe CKOpPOCTh TeILI0X0o[a B CTOAYEH BO-
e, ecJIM CKOPOCTh TeYeHUsA paBHa 2,5 KM /4.

TypucT nabla 5 4 Ha IJIOTY 0 TeYEeHHIO PeKH U 1,5 4 Ha MOTOPHOH JIOJ-
Ke IMpoTuB TedyeHHsA. CKOPOCTh JIOAKKM B CcTOsA4Yell Boje paBHa 24 KM/4.
Haiigure ckopocTh TedyeHU A, eCJIM MPOTUE TeYeHUA TYPUCT NPOILIBLLT HA
23 kM OoJiblIe, YeM I10 TeUeHHIO.

B aByx amukax O0bln0 55 Kr meueHbsi. Korga U3 mepBoro difuka Ie-

Lx] 1 L
pelodNnJIH BO BTOPOH E MAaCChl cOoJepxxallerocsa B HeM IIeYeHbH, TO

B IIepPBOM AINIUKE OCTAJOCH HA D KI' 0oJiblIe IedYeHbS, YeM CTAJIO BO
BTOpoM. CKOJIBKO KMJIOrPaAMMOB IIeYeHbA OBLIO B KaKIOM AIUKEe CHA-
yamna?
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3.35.

3.36.

3.37.

3.38.

3.39.

3.40.

3.41.

3.42.

3.43.

B nByx kKopsuHax 0bL10 24 Kr rpyir. Korga us nepBoil KOP3UHBI IEPeso-
3 i
JKHUJIA BO BTOPYIO : MACCHI COJAEPKANIUXCA B Hell rpyil, ToO Macca IrpyIi

BO BTOPO# KOp3HUHE cTaja B 2 pasa OoJbIlle Macchkl I'PYII, OCTABIIHXCS
B IIepBoii Kop3uHe. CKOJMBKO KIIOIPAMMOB I'PYI OBLIO B KAXKI0H KOP3U-
He cHauaaa?

5 i 4
Ha Tpex IIOJIKEAX CTOAT KHHI'H. Ha InepBoH IOJIKe CTOHT E BCeX KHHTI,

Ha BTOpoit — 60 % Bcex KHUT, a HA TPeTheil — HA 8 KHUI MeHLIIe, YeM
Ha nepBoii. CKOJIBKO BCEro KHUT CTOUT HA TPEexX moiakax?
B uersipe OupoHA pasauan Moaoko. B mepseiil ougon nanuau 30 % Bce-

s 5 L) L
ro MmoJioka, BO ETODOH — E TOTO, YTO B INepPBLIH, B TPEeTHH — Ha 26 n

MeHbIIIe, YeM B IIepPBblii, a B yeTBeépThIi — Ha 10 j 6oapine, yemM BO BTO-
poii. CKOJIBKO JIUTPOB MOJOKA Pa3IMINA B YeThipe Oumona?

Ha 6asy npuexanu Typuctel. IIpu pacceseHuH TYPUCTOB B HAJIATKU OKAa-
3aJI0Ch, UTO €CJH B KaXKAVI0 IAJATKY HOCeIUTsL 6 TypHucToB, TO 5 TypH-
cTaM MeCTa He XBATHT, a eCJIM pacceasaTh o 7 TYpUcTOB, To 6 MecT ocra-
HyTCA cBOOOAHLIMHU. CKOJIBKO TYPUCTOB IIpHexasio Ha 0azy?

IIpn moAroToBKe HOBOTOJAHHX IOJAPKOB IJd yYallluxcsa 7 Kjacca oKasa-
JIOCh, UTO €CJIM B KaKIBbIH IIOJapoK MOJOKHTH 0 4 amenbcHHAa, TO He
XBATHUT 3 alleJIbCHHOB, 4 €CJH IMOJOMKUTH 10 3 anejibCUHAa, TO OCTAHYTCH
JUIIHUMHU 25 anejdbcUHOB. CKOJIBKO MMeJIOCh AlleJIbCUHOB IS IIOITO0-
TOBKH IOIAPKOB?

Pabouwnii iiaHupoBaJ exeIHeBHO u3roraBnuBaTh no 20 gerasneii, 4To0ObI
BOBpeM$ BBIIIOJIHUTE IIPOHU3BOACTBEeHHOE 3aganue. Ho OH U3roTABIUBAJ
Kam bl JeHb Ha 8 meraneil DoJblle, YeM ILIAHUPOBAJ, H YiKe 3a 2 JHA
0 OKOHYAHMA CcpoKa padoThl OH M3roTOBMJ 8 meTajeil cBepxX ILIaHA.
CKOJIBKO [HEeH IJIaHupOoBaa pabdouyuil BEIIIONHATEL 3ajgaHue?

FoToBsick K 9K3aMeHY, YUEHHUK IIJIAaHHPOBAJ exkelHeBHO periaThk 10 3a-
mad. Ho oH Kam bl nJeHb pemran Ha 4 zazauu Oosslie, IMO9TOMY ViKe 34
3 IHA 10 sK3aMeHa eMy OcTajJoch peminuTh 2 3agaun. CKOIBKO BCero 3a-
Iad IMIaHUPOBAJ PEIIUTh VUeHHK?

B nBy3HauHOM YHcJe KOJIHYECTBO JeCATKOB B 8 pasa 0oJblle KOJIHYeCT-
Ba enuHMIl. Ecnu nudpsl yuciia nmepecTaBuTh, TO MOJYYeHHOE YUCJIO OY-
netr Ha 54 MeHbIIe gaHHOro. Haligure qaHHOE ABY3HAUHOE YHUCJIO.

B nBy3HAuHOM 4YHC/Ie KOJHYECTBO AECATKOB Ha 2 MEHLIIEe KOJIHMYecTBa
exuHuIl. Eciau nmudpel yicia nepecTaBUTh, TO MOJYUYEHHOE YUCIIO OyaeT

3 L
B 1 Z pasa DoasbIIe AdaHHOTI'O. HEH,[[HTE' JaHHOe [IBY3HAYHOe HHCJ0.
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3.44.

3.45.

3.46.

W3 ABYX TopojJioB, paccTOSAHUE MeXJY KoTopbIMH paBHO 270 KM, BbIexa-
JIA OJHOBPEMEHHO HAaBCTpeuy APYr Apyry aABa asromMoOmas. Yepes 2 u
IocJIe HAaYaJia JABMIKEeHHSA PacCTOAHHEe MEMKIYy HMMH cocTaBiasaio 30 K.
HaiiguTe CKOPOCTL KasKI0r0 aBTOMOOHUIA, eCJIM CKOPOCTh OJHOI0 U3 HHX
Ha 10 KM /4 DoJabllle CKOPOCTH APYIoro.

Eers nBa cotasa menu u nuHKa. IlepBriil crias cogep:xut 9 %, a BTO-
poit — 30 % nuuKa. CKOJIBKO KMJIOIPAMMOB KasKI0ro cILIaBa HaJlo B3ATh,
4TOo0BI IIONYYHTE ciiaB maccoil 300 kr, cogepxxamuii 23 % nuuka?
Ecth aBa BOAHO-cOJIeBLIX pacTBopa. Ilepswlil pacTBop cozep:xutr 25 %,
a Bropoil — 40 % conn. CKOJIBKO KHJIOTPAMMOB KaykJIOI'0 PacTBOpa HAJo
B3ATh, YTOOBI IOJYYUTEL PacTBOP Maccoil 50 kr, comep:xamuii 34 % comu?

3.47.

W3 aByx cén, paccTosgHue MeXAY KOTOPHIMH PaBHO ( KM, OJHOBpPEMEHHO
HA4YaJl¥ ABUKEHHe Ielexon U Bejocunenuct. CKopocTh Iemexoga pas-
Ha 3,6 kM/4, a Bemocunegucra — 12 km/u. Hepes Kakoe BpeMs IOCJIe
Hayajla IBUKEeHUsA paccTossHue mexny Humu oyuger 1,4 km?

N
YnpamHeHus ANA NOBTOPEHVA gum

3.48.

3.49.

3.50.

BriyucauTe 3HAUEHHUE BheIpaseHHd.
1)-9,6:12 — 29 : (-5,8) + 4 : (-25);
2)-3,4-(4—4,6)+ 12,4 . (-0,8 — 2,2);

3) (0,4 —1] 621,75 [—73];
20 3 8

4) (5,3 : (—%) _26: (—%D - [-%) ~0,6:(-0.36).

Haitgure sHauveHHe BhIparkeHUA:
1) 14 — 6x, ecan x = 4; -2; 0; -0,3;

3.
8 5

2)a?+3,ecmua="T;,-2;0; 0,4; —1%;

3) (2m — 1)n, ecnu m = 0,2, n =-0,6.

SanoJHUTe TabJauIly, BEIYHUCIUB 3HAUeHHe BhIpaKeHUa —3Xx + 2 I JaH-
HBIX 3HAYEeHHH X.

x -4 -3 -2 -1 0 1 2 3 4

-3x+ 2
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3.51. Rakyio uudpy HaJ0 OPUNTMCATE CJEBA M COpaBa K YHCTY 37, YTOORI IO~
=] JYUeHHOe YHCI0 Jeldnoch Hareno Ha 67
3.52. imeeT U ypaBHeHHe KOpPHH:
1) 2% = 0; 3) |x| = x;
2) 2?2 = —1; 4) |x| = =a?
B caydae yTBepAUTENBHOTO OTBETA YKANUTE UX.
3.53. MoxeT nd OBITH IEJNEIM YHCIOM 3HAYEHNE BBRIPAMKEHMA:

1. x
I)E' 2)1‘+1?




JinHenHOe ypaBHeHUe C OOQHON NepemMeHHON
YpaBHeHue Buaa ax = b, rge x — nepemeHHasn, @ u b — HekoTopbie
4Yncna, HasblBalOT NMHENHbLIM YPaBHEHMEM C OAHOW NepemMeHHON.

PeweHue NUHENHOro ypaBHeHUNA C OQHOW NepeMeHHON

Buavenus d u b a+0 a=0,b=0 a=0,b#0
K =
OpPHHU ypaBHEHHA ‘o b x — mwoboe Kopiel nen
ax=b a YHCIO0

Cxema pelleHMNA 3afa4y Ha COCTaBNeHue YypaBHeHUN
1. Mo ycnoBuio 3a4auyn COCTaBUTb ypaBHeHWe (CKOHCTpyMpoBaTb Ma-
TemMaTU4eckyo Mogenb 3a4aqu).
2. PeluMTb Nony4yeHHoe ypaBHeHMe.
3. BbIICHWUTL, COOTBETCTBYET N HaWAeHHbIN KOpeHb CMbICNY 3afayu,
M 3anucaTb OTBET.
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2 Lienbie BbipaXXeHuMna

O B 3ToW rmaee Bbl HAY4MTECH YNPOLLATE BbiPaXeHus, Mo3HaKoMUTeck ¢ hop-
MynamMu U NpMémamu, noMmorawuwmmm obneryute paboTty no npeobpaso-
BaHUIO BbIpaXeHWn.,

O Bbl y3HaeTe, 4TO BO3BefeHWe 4YMCIa B KBagpaT W Kyb — yacTHble ciydam
HOBOro apndmMeTU4eckoro AeUcTBUS.

O Bbl HayuuTeck knaccuuumMpoBaTs anrebpanyeckue BelpaxeHus.

: s n ToxxpecrBeHHO PaBHble Bblpa)eHWUA. Toxxpecrea

PaccmoTpuM aBe napbl BhIpasKeHUH:

1) a® —x m 5x® — S

2)2(x-1)-1mu 2x - 3.

B caepgyromiux tabauilax nNpuBeJeHbl 3HAYEHUA ITUX BHIPAKEHUN IIpH
HEeKomopbIX 3HAUeHUSAX ITepeMeHHOM x.

x =9 =] 0 1 2
X5 - x -30 0 0 0 30
5x3 — 5x -30 0 0 0 30
x L9 = 0 1 2
2x-1)-1 < -5 -3 =] 1
2x— 8 <7 -5 g 4 1

MpbI BUIMM, YTO 3TH 3HAYEHHA COBIIAJAIOT AJA KAXKI0M OTAeNbHO B3ATOMR
napsl BelpasKeHu.

CoxpaHUTCA JIX 3Ta 3aKOHOMEPHOCTD IIPU J1100bLX Jpyzux 3HAYEHUAX X7

Ilnsi BeIpa)KeHUIi, 3allMCAHHLIX B IIepBOM TadnuIEe, OTBET HA 3TOT BO-
IIpOC OTPHUIATEJILHBINA: ecd, Hampumep, X = 3, To x° — x = 3° — 3 = 240,
abxri-bx=5-32-5-3=120.

A 3HayeHUSA BBIPAKEHUI, 3aHMCAHHBLIX BO BTOPOH Tabiuile, COBNALAIOT
U J100bIX 3HAUYeHUAX X. JloKaKeM aTo.

20-1)-1=2x-2 -1 =2x — 3, T. e. IocJjie VIPOIIEHNS BhIpaKeHHe
2(x — 1) — 1 «<upeBpaTuioch» B BbhIpaskeHue 2x — 3.
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sns) Onpepgenenue
BolpayeHWs, COOTBETCTBEHHbIE 3HAYEHMA KOTOPbIX PaBHbI NPU NOObIX
3HaYeHUAX BXOAALMX B HUX NepeMeHHbIX, Ha3blBaloT TOMAECTBEHHO paB-
HbIMMW.

Hanpumep, Beipamenns 2(x — 1) — 1 u 2x — 3 — TOMXJAeCTBeHHO PaBHLIE,
a BRIpaKeHUS X° — X U 5x® — Bx TOM/eCTBeHHO PABHLIMU He ABJISIOTCH.

[Tpumepsl Iap TOMKIECTBEHHO PABHBLIX BEIPAKEHUI:

Ta+b)yuTa+ Th;
3x+yny+ 3x;
m’np n nm?p;
a-(b+cyna-b-ec.

Paccmorpum pasenerso T(a + b) = Ta + Th. B euny pacupeneuTelbHO-
ro CBOMCTBA YMHOKEHHSA OTHOCUTEJIBHO CJIOXKEHHUA OHO BePHO IIPH JII00BIX 3HA-
YeHHUAX NepeMeHHbIX ad U D.

sndh OnpepgencHue
PaBeHcTBO, BepHOe NMpu NioGbIX 3HA4YeHUAX BXOAAWMX B HEero nepemeH-
HbIX, Ha3bIBalOT TOMOECTBOM.

M3 mapsl TOMAECTBEHHO PABHBIX BBIPAMEHUN JErKo IOJYYHTEH TOMKIe-
CTBO.
Hanpumep, paBeHeTBa
3x+y=y+ 3x;
m?np = nm?p;
a-(b+c)=a-b-c
ABJIAIOTCA TOMIECTBAMU.
3aMeTHM, 4YTO ¢ TOXKJECTBAMHU Bbl BCTpPeYaJHuch M paHblle. Tak, paBeH-
CTBa, BRIpAMKAIOI[NE CBOMCTBA CIOMEHHUSA M YMHOMKEHHS YHUCe], ABIAITCH
IIpUMepPaMU TOMXIECTB:
a+b=b+a;
(a+b)y+c=a+ (b +c)
ab = ba;
(ab)c = a(bc);
a(b + ¢) = ab + ac.
Haijiném sHauyeHue BeIpaskeHusa 1la — 3a + 2 npu a = % . KoHeuHo,

1 s
MOHO Cpa3y B 3TO BhIpadeHHe IIOACTAaBHTE BMECTO ¢ YHCJIO g H HaMTH 3Ha-

YyeHHEe YUCJIOBOT0 Bhipaskenusa 11 - %— 3- é + 2. Ognaxko ropasgo ygo0Hee cHa-
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Jajla IpHUBEeCTH ]]DII.',DﬁHLIE cilaraemMebie, 3aMeHHB JMaHHOE BhIDaXeHIe 11a —

— 3a + 2 Ha ToKIecTBeHHO paBHoe: 8a + 2. Ilpu a = é uMeem: 8- %-l- 2=,

3aMeHY OJHOI'0 BBIpaKEHUSA APYIHM, TOMKIECTBEHHO PAaBHBIM €My, Ha-
3bIBAIOT TOSKAECTBEHHBIM INpeoOpasoBaHUueM BhLIPAKeHU.

IIpusenenue nomoOHBIX cjaraeMbiX U pacKpbITHE CKOOOK — IIpUMepHl
TOMKJeCTBEHHBIX IpeoDpa3oBaHUIl BbIpaXeHUU. YHOpollasd BbIpaxkeHue, Mbl
(haKTHUECKHN 3aMeHsieM ero Ha 0ojiee IpocToe, TOMXKIECTBEHHO PABHOE eMYy.

s Toro 4rodbbl J10KaszaTh, YTO JAaHHOE PaBEHCTBO SBJSAETCS TOMe-
CTBOM (MJIM TOKA3aTh TOMXKAECTBO), UCIOJbL3YIOT TAKUe IIPUEMEI (MEeTObI).

m -i » TopgecTBeHHO npeobpa3yoT ogHy W3 YacTen AaHHOro paBeHCTBa, nony-
Yas ApYyryro 4Hacrb.
» ToaecTBeHHO NpeobpasyioT Kauayo U3 YacTei aHHOro paBeHCcTBa, No-
ny4as oAHO W TO XXe EbIpa)KeHue.
* NNoKa3bIBalOT, YTO Pa3HOCTb NIEBOW U NPaBON YacTen aHHOMo paBeHCTEa
TOMOEeCTBEHHO paBHa HYNIo.

Mpumep 1. Nokaxkure TOXKIECTBO:

1) 2(3a + 4b) + 3(a — Tb) — T(2a — 7b) = —ba + 36b;

2)0,6(x-5)+0,4(x+1)=0,8(x+ 2) + 0,2(x — 21);

3)alb—-c)+ blc —a)=c(b - a).

PeweHwune. 1) YupocTuM JeByIO UACTh PaBEHCTBA:

2(3a+ 4b)+ 3(a — Tb) — T(2a — Tb) =6a + 8b + 3a — 21b — 14a + 49D =
= —ba + 365,

ToxaecTBO HOKa3aHO.

2) YupocTHM JIeBYVIO U IIPABYIO YAaCTH PaBEHCTBA:

0,6(x-5)+0,4x+1)=0,6x-3+0,4x+ 0,4 =x — 2,6;

0,8(x+2)+0,2(x-21)=0,8x+1,6 + 0,2y — 4,2 = x — 2,6.

I[Monyunnu ogHO U TO e BeIpa:keHnue. CliefoBaTelIbHO, TOMXIECTBO JOKA-
34HO.

3) PaccMoTpuM pasHOCTE JIeBOM M IIPaBOi YacTe:

alb—-c)+ blc—a)—c(b—-a)=ab - ac+ bc— ab — bec + ac = 0.

ToxaecTBO HoKazaHO. W

MNpumep 2. Moxaxure, uTo paBeHcTso (a + 2)(a — 3) = a® — 6 He asnser-
Cs TOMKIAECTBOM.

PeweHwne. YUrobsl n0Ka3aTh, YTO PABEHCTBO He SABJIAETCSA TOMIECTBOM,
NOCTATOYHO MPUBECTH KOHMPRPUMEP: YKa3aTh Takoe 3HAUYeHUe MepeMeHHOM
(mepeMeHHBIX, eC/IM UX HeCKOJbKO), IIPH KOTOPOM JaHHOE PaBEHCTBO HE BhI-
MIOJTHAETCH.
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Hanpumep, npu a = 1 umeem:
(a+2)a-PD=(1+2)(1 -3)=—-6;a2-6=1-6=-5,
CiemoBaTeIbHO, JaHHOE PABEHCTBO He SIBISIETCA TOMKECTBOM. M

1. Kakune BbipaXeHUs Ha3bIBalOT TOXAECTBEHHO paBHbIMU?

2. 470 Ha3bIBaKOT TOXOEeCcTBOM?

3. YTto Ha3biBalOT TOXAECTBEHHbIM Npeobpa3oBaHueM BbipaxXeHus?
4. Kakune ToXpaecrBeHHble npeobpasoBaHna BbipaXeHWN Bbl 3HaeTe?
5. Kakne npnémbl MCNonb3yiloT AN AoKa3aTenbCTBa TOXAeCTB?

— @
® YnpaXHeHUA g s mem .
4.1. HKarue cpolicTBa apudmMeTHUYECKUX IeUCTBUN TalOT BO3MOKHOCTE YTBEpP-
JKJIATH, YTO JAHHBIE BHIPDAMKEHHUA ABIAITCA TOMXKIECTBEHHO PABHBIMU:
1) ab + cd n c¢d + ab; 4) (x+ 2N x+ 3) u (3 + x)(2 + x);
2)(a+1)+bua+(1+Db); 5) Ta—4)u Ta — 287
3)a - 4b u 4ab;
4.2. Bngercs nu TOXIECTBOM PABEHCTBO!
1) 2x—12 = 2(x — 6); 7) 3a —a=3;
2)a—b=-(b-a); 8) 4x + 3x = Tx;
3)3m+9=3(m+9); Na-(b+c)=a—->b +c;
4)Y(a+b) - 1=a+b; 10)m+n—-k)=m+n-—~k;
5Y(a+b) - 0=a+ b; 11) 4da — (3a — B) = a + 5;
6) (a —a)b+b)=0; 12) (a—-5)Na+3)=(b—-a)(3 + a)?
4.3. SBiasiorcs JIA TOMIECTBEHHO PABHBIMH BhIPaKeHUS:
1) 8(a— b+ c) u8a - 8b + 8¢;
2)2(x—-4)u -2x — 8;
3)(ba-4)-(2a—-T)u 3a—- 117
4.4. CpaBHuUTe 3HaueHUA BeIpaxKeHuil @ u |a| npu a = —1; 0; 1. Mo:xHo a1
YTBEPIKIATh, UYTO PABEHCTBO a = |a| aABnsercsa TomaecTBOM?
4.5. Kakomy M3 [AaHHBIX BBLIPDAKEHUHN TOKIECTBEHHO PABHO BbIPaKeHHE
—-3a+ 8b—a—11b:
1) —4a + 3b; 2) —3a + 3b; 3) —4a — 3b; 4) —3a — 3bH?
4.6. Cpenu seipazkenuit —10a + 7; —10a — 7; —14a + 7; —14a — 7 HaiijuTe BbI-
pa:keHue, TOXJIECTBEHHO paBHOe BeIpaxeHuo —12a + (7 — 2a).
4.7. [lorxa:xuTe TOXRIECTBO:

1) -5x — 6(9 — 2x) = Tx — H4;
2) %(12 ~0,6y)+0,3y = 0,1y + 4;

3)3(7T—a)— T7(1 —3a)=14 + 18a;
4)(bx—8)—-H6x—(4-9x)=10x-12;
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o) 3(2,1m —n) - 0,9(7Tm + 2n) = —4,8n;

6) E(—§x+ﬁ]—1(24—1lx]:0.
3 8 6 2

4.8. Jlora:xkuTe TOMXKIECTBO:
1) -0,2(4H - 9) + 1,4b = 0,65 + 1,8;
2) (5a — 3b) — (4 + ba — 3b) = —-4;
3) 5(0,4x - 0,3) + (0,8 - 0,6x) =1,4x - 0,7;
1 1 1
4) 5(33; 27) Z(Ey 1,5) =sY
® ¢
4.9. HKaxue U3 JaHHBIX PABEHCTB ABIAKTCA TOMIECTBAMM:
1) (2a — 3b)% = (8b - 2a)?%; 5) a2+ 4|=a®+ 4;
2) (a — by = (b - a); 6) |a + b| = |a|+ |b|;
3) la+5|=a+5; T |la-1|=|al-1;
4) la-b|=|b - al; 8) a® — b? = (a — b)*?
4.10. SanuniuTe B BUJle PABEHCTBA YTBEPIKIeHHUE:!
1) cymMMa IPOTUBOIIOJIOMHBIX UHUCEJ PaBHA HYIIO;
2) mpousBegeHHe JaHHOTO Yyucja ¥ yucia 1 pasHo 1;
3) npousBegeHUEeM JAHHOTO YHCJA U YHca —1 ABAAeTCa YHUCJI0, IPOTH-
BOIIOJIOMKHOE JaHHOMY;
4) MOAYJIH IIPOTHBOMOJOMHBIX YHCEJ PABHBI;
D) PasHOCTb IIPOTUBOIOJOKHEIX YHCEJ PABHA HVJIIO.
Kaxue 13 aTHX paBeHCTB ABJIAKTCA TOMXKIAeCTBAMME?
4.11. [lora:xkure TOXKIECTBO:
1)4(2—-3m)— (6 —m)— 2(3m+ 4) =—1Tm — 6;
2Ya+ b —-10ab = 2a(3 — b) — 3b(a — 2) — 5(ab + a + b);
3) 6(ba — 3)+ (10 — 20a) — (6a — 4) = ba — (3a — (2a — 4)).
4.12. [loxa:KuTe TOXRIECTBO:
1)(3m—-T7)-0,6-0,8(4m - 5)—-(-1,7-1,4m) = 1,5;
2) Ta(3h + 4¢) — 3(.{5 + %.{,J — 9a(2b + 3¢).
4.13. J[lora:xkuTe, 4TO He ABJAETCA TOMIECTBOM PABEHCTBO:
1)(a+3)P2=a%+9; 3)(c+1¥=c*+1;
2) (b—1)(b+1)=(b-1)b + 1; 4) |m| - |n|= |n|~ [m|.
4.14. [loxaxure, 4TO He ABJIAIOTCA TOMXKAECTBEHHO PABHBIMU BhIPDAKeHU:
1) 4 —m? u (2 — m)?; 2) |-m| u m; 3) m® + 8 u (m + 2)(m? + 4).
N
YnpamHeHuUs gna NnOBTOPEHUA gu
4.15. IlaccamupcKuil moes3[ MPOXOIUT PACCTOAHHE MeMXIY IBYMSA CTAHIIMAMM

3a 12 u. Eciu ofHOBpEeMEHHO C 9THX CTAHI[HH BBIAAYT HABCTPEYY APVYL



IPYIy macca:KupCKUM U TOBAPHLIN I10e3/1a, TO OHU BCTPETATCA Uyepesd & 4
ImocJje Havajia IBHMKeHHA. 3a KAKoe BPeMs TOBAPHLIHA II0e3] MOMKeT IIpe-
OJI0JIETh PACCTOAHHUE MEKAY CTAHIIHAMM?

4.16. @epmep BBIPpANIUBAJ TIPeUYMXy Ha JABYX Yy4YacTKax oO0meHd MNJIOIAlbI
24 ra. Ha ogHOM yuacTke OH cobpaJ mo 8 1 rpeduxu ¢ reKTapa, a Ha BTO-
pom — mo 9 1 ¢ rekrapa. CKOJIBKO BCero IeHTHEepPOB I'peuuxu coOpaJ
(hepmep, ecJid cO BTOPOTO y4acTKa OH cobpana Ha 46 11 rpeunxu OoJblie,
yeM ¢ nepsoro?

4.17. UssectHo, uto a > 0, a + b < 0. CpasHure:

1) b n 0; 2) la|u |b

4.18. Ileny ToBapa cHavana ysBeaumuuam Ha 50 %, a moroM YMEHBIIHJIH HAa
50 %. ¥YBenuuujiach WIN YMEHBIIUIACHE M HA CKOJbKO IPOIEHTOB HAa-
YyaabHasA IeHa ToBapa?

4.19. Ha cKoJBKO NpPOLEHTOB yBeJlu4yusock B Poccuu KoJMYecTBO JIeTCKUX

= TEaTPoB M TeaTpoB oHoro spurenad ¢ 1995 roga mo 2008 rox, ecnm
B 1995 rogy rakux TearpoB OwLno 138, a B 2008 rogy — 161? Oter
OKPYIVIHTE 10 JecAThIX MPOIeHTA.

s H CreneHsb ¢ HaTypalibHbIM NOoKasaTenem

Kak Bl 3HaeTe, B MaTeMaTHHEe IIpHUIyMailil crnocob KOPOTKO 3allHCBEIBATE
IIpoHU3BeleHHE, BCE MHOMHUTEIH KOTOPOIrO PABHEI.

3
Hanpnmep, 111.12 l .
2 & 2 2

3
1
BHPHH{EHHE ) Ha3BEIBAKOT CTElNeéHbH, YHCJIO E — OCHOBaHHeM CTe-

S Ty
Do | =t

IMeHH, a YHUCJI0 3 —

=

oKxaszarTrejieM CTelleHH.

w=sp OnpepencHue
CreneHblO YMCNa d ¢ HaTypanbHbLIM Nokasarenem M, 66nbwum 1, HasbiBa-
IOT NPOU3BeAcHNE 1 MHOXMUTENEN, KaXKAbIA U3 KOTOPbLIX paBeH d.

CreneHs ¢ OCHOBAHUWEM ¢ W IIOKasaTeJeM # 0003HAUYAIOT " M YHUTAIOT:
«d B n-# cTeneHu» . CTelleHN € MOKAa3aTeJaMH 2 B 3 MOXKHO IIPOYNTATL MHAYE:
3allUCh (% UUTAIOT: «d B KBajpaTes, 3allUCh a@° — «a B Kybe».

ObpaTuTe BHUMAaHNE, YTO B OIpeleJeHUH CTelleHH HA II0OKA3aTelIb 7 Ha-
JI0:KeHo orpaHudenue # > 1. M oT0 NOHATHO: BeJhb He IPUHATO PACCMATPUBATL
IIPOU3BEIeHHE, COCTOAIee U3 OJHOIO0 MHOMKUTENA.

A MoxkeT JU IoKasaTeNb CTelleHH ObITh paBHBIM 1? OTBeT Ha 3TOT BO-
IIPpOC JAaéT clefyiolee olipeeeHue.
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sngp Onpegenexnme
CTeneHblo Yncna d ¢ nokasarenem 1 Ha3bIBalOT CAMO 3TO YMCIO.

Jameuanue. ITo onpeeleHne MMO3BOJAAET 000 YHUCI0 CUUTATE CTelle-
HbBIO C ITOKasareaem 1.

Hrak, n3 npuBeéHHLIX OIpele/IeHUN caeayeT, 4To

a* = aaq-...-a, rmen > 1,
k_"’_J..,
H MHOEETENeH
at=a.

Jlerko BBIYMCIAHTH, 4TO, Hanpumep, 2° = 32. B Takom ciiyyae roso-
pAT, YTO YHCI0 2 BO3BeJM B NATYKH cTemeHb U nmoayumiau 32. Tak:xe
MOKHO CKA3aTh, YTO BBINOJHUJIHN JeiiCTBHE BO3BeJeHHMHA B MATYIO CTeIlleHb
yucjaa 2.

Pasencreo (—3)2 = 9 osHauaeT, 4TO YHUCIO —3 BO3BEJHM B KBaJpaT U I1O-
ayunau 9, a pasercTso (—3)° = —27 o3HauaeT, 4TO YHUCJIO —3 BO3BEJH B Ky0
U moayaman —27.

3aMeTHM, 4YTO ajredpandecKoe BhIPaKeHUe MOKeT ObITh IIOJYYEHO C 110-
MOIINBIO HE TOJBKO CIIOMKEeHHUA, BEIUMTAHUA, VMHOMXKEHUA W JeJIeHHs, HO U Jeil-
CTBHA BO3BEJIEHHUS B CTEIIECHb.

QueBunHo, uto ecau a > 0, ro a” > 0; ecain a =0, o 07 = 0.

HUtak, mpu 6038e0eHUU HEOMPUUAMEAbHOZ0 HUCIAA 6 CMENneHb
noJaYHaemM HEOMPUUAMETLHOE HUCTIO.

I[Ipu BO3BEIEHHMH OTPHIIATEILHOI'0O YHCJa B CTEeNeHb BO3MOMKHBI JIBAa
cJay4das.

1. Ecnu nokasaTellb CTeIeHM — UYETHOe YKUCI0, TO HPHU BO3BEIEeHHH
B CTEIEeHb MHOMKUTEIH MOMKHO pa3dUThL HA HapPkI.

Hanpuwmep, (-2)° = ((-2) (-2)) - ((-2) (-2)) - ((-2) (-2)).

2. Ecnu nmokasaTenb CTEIeHH — YHCJI0 HEYETHOE, TO OJUH MHOMKHTEIb
ocraHeTcs 0e3 mapsl.

Hanpuwmep, (-2)° = ((-2) (-2)) - ((-2) (-2)) - (-2).

I[TockonbKy Kalble ABAa OTPUIATEIBHBIX MHOMHUTENIA B IMPOU3BEIeHUH
IAIOT IIOJOMKHUTEIBHOEe YHCIIO, TO BEPHO CJIeAVIONiee YTBepKIeHHe.

II* Mpwu Bo3BEegeHUM OTPULATENBHOMNO YUCNAa B CTENeHb € YEéTHbIM nokKaszare-
nem nonyv4aem nonoxurenesHoe Yyucno, a npv Bo3eegeHM oTpmMuaTenbHoO-
ro YMcna B creneHb ¢ HeYMeTHbIM MoKasarenem nony4vYaem oTpvuarenbHoe
YKCNo.

Mo:xkHO 1, HAIIPpUMEP, YUCJI0 D Bo3BecTH B crerneHb O uiu B crernedn —27
Mo:xnro. Kak aTo coenath, Bel Y3HAETE B Kypce alaredpsl 8 Kaacca.



Mpumep 1. Pemnure ypasuenue (x — 10)° = 1.

PeweHne. Tak kaxk npu BO3BeJeHHH B CTEIIEHL C YETHLIM ITOKA3aTeIeM
nwboro uncia, kpome 0, moayuyaeMm MOJOKUTENIbLHOE YACIO, TO JaHHOE ypasB-
HeHHe He UMeeT KOpHeH.

OTBeT: KopHeiil HeT. W

Mpumep 2. [lokaxkure, uro 3HaveHue Buipakenus 102 + 2 nenurcs na-
1eJIo Ha 3.

PeweHne. 3anuck 3HaueHUsA BhIpaKeHus 1 cocTouT U3 HUppsl 1
u peyxcot nudp 0, a sanuck 3Havenus Bpipakenus 1020 + 2 — u3 nuope 1,
nudper 2 1 cra aeBsHocTa aeBATH ugp 0. CrenosarenbHo, cyMMa U@ 4UC-
Ja, ABAAKINErocs 3HAYeHHeM NaHHOTO BbIpaskKeHWs, paBHA 3. 3JHAYUT, CAMO
ATO YHCJO JEJUTCA HAIeJIo HA 3. W

Uﬁl}l]

Mpumep 3. JToxkaxkure, uTo 3HaYeHHUe BeIpaxkeHuda 9” — 1 nenurca Hane-
mo Ha 10 npu d1000M 4ETHOM 3HAYEHUU 71.

PeweHwne. Eciiu n — 4éTHOe 4UMCJIO, TO BhIpaxKeHne 9" MOMKHO mpejcTa-
BHATH B BUJle TIPOU3BEIeHUA, COAEPKAIIEr0 YETHOE KOJUYECTBO AeBATOK. Torma
MO3KHO 3anucarb 9" =(9 - 9)(9 - 9)..(9 - 9). ITockoasky 9 - 9 = 81, To mocaen-
Hell mudpoi sHadeHnsa BbIpaxeHUusa (9 - 9)9 - 9)...(9 - 9) aBasgerca eqJMHHIIA.
I[Tosromy mocienHeil nugpoil 3HaYeHUsA BbipaxkeHus 9" — 1 ABnsieTca HYIb.
CrnemoBaTelibHO, 3HAUeHMe BhIpaxeHnua 9" — 1 genxuresa manenao Ha 10 npu miio-
OoM 4éTHOM 3HAUYEHUU 7. N

? 1. Yto HasbIBaIOT CTENEHbIO YMCNa a C HaTypanbHbIM Nokasartenem 72, 6onb-

wum 1?

2. Kak yuTtatoT 3anuck a”; a

3. Y10 Ha3bIBAKOT CTENeHbK Yncia a ¢ nokasarenem 17

4. Yemy paBHO 3Ha4yeHWe BblpaxeHus 0” npu ntobom HaTypanbHOM 3Ha4e-
HWUW 1?

5. Kakoe yncno, nonoxurenbHoe Unu oTpuuarensHoe, nonyyatoT Npu Bo3-
BeOeHMK B CTeneHb NonoXurtenbHoro yucna?

6. Kakum 4ncnom, NonoxuTenbHbIM UK OoTpULaTeslbHbIM, ABNAETCA 3HaYve-
HWe CTeneHn oTpuuaTenbHOro Ynala, ecnn rnokasartenb cTeneHn ABnaeT-
Ccsl Y8THbLIM YMcnom? HedyéTHbIM Yymucnom?

2; ﬂﬁj

= m
® YnpaXHeHMA 4 umam .
5.1. Hpﬂ‘IHTﬂﬁTE BeEIDaXE€HHE, HAa30BHTEe OCHOBaHHE H IIOKas3aTe/Ib CTEIIeHH.
1) 9% 3) 0,37 5) (-0,6)%; 7) 787
2) 2,47; 4) (-8)% 6) (-a)'; 8) (3p)**.
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>.2. YHI}UCTHTE BhlpadieHe, 3aMeHHB NpoH3BeleHHMe OJMHAKOBBIX MHOMH-

TeJled CTeleHbIO:

1y5-5:5~5; B o oas
2Y Ty =1) « (=1); 6) y-y-....y;

3)a-a-a-a-a;

4) 2m -2m - 2m - 2m - 2m;

10 muoxHTeREH

7) 0,4-0,4-...-0,4;

8 Y0 g,
.

i MHOMHTeTeH

& muOmnTeneil

5.3. HDJ’[LS}’HGL OoInlpegejgeHeM CTelleHH, IIpeacTaBbTe B BHOE IIPOHM3BeIeHHA

CTelleHb: 3
13 11% 3) (—%J : 5) (-3,6)";
2) 0,14 4) (5c)3; 6) (a + b)°.
5.4. Haiiagure s3HaUueHUe BLIpaXKeHU: 5
1) 2% 3) 1,53; 5) 112, 7) (Z
13
2)0,65  4)05 6) (-1)'% 8 (-13).
5.5. Brinoanute BO3BeleHHE B CTelleHb: 6
1) 7% 3) 1,25 5085 (-1
1y 1Y
2)0,5% 4 (1 o(3]:  ® (-3l
5.6. 3amnonuuTte TabIUIy.
a 2 2 10 10 | 01 | -0,1 X o
2 2
EIE
ﬂa
.:'I"I-'
5.7. BamnoaHHTe TAbIMIY.
a -8 6 | 04 | 04 0,03 é £l 0
10a®
(10a)?




2.8.

5.10.

2.11.

5.12.

5.13.

5.14.

5.15.

5.16.

5.17.

5.18.

5.19.

5.20.

IInmomans octposa Caxanun — camoro dboasuioro ocrposa Poccuu — co-
crasiaser 7,64 - 10* km?. Beipasure aTy ILIOUIAAb HATYPAJIbHBIM YHCJIOM
B KBaJPATHBIX KMJIOMETPax.

Paccrosiaue or 3emau po Cosuna pasao 1,495 - 10! m. Beipasure aro
paccTosiHIe HATYPAJbHBIM YHCJIOM B METpPax.

Ilnomans MaTepHKOB M 0CTpPoBOB 3emuu cocrabiasiter 1,49 - 10% xm?,
a miomaabL okeanos — 3,61 - 108 km2. BeIpasure sTH ILIOIIagM HATY-
PaAJIbHBIMH YHCJAMH B KBAJPaTHBIX KUJIOMETpax.

Brrauncaure:

1) 82— 110 3) (4,2 —3.8)r.25%

2) 0,3 - 2% 4) (62 : 200 - 0,42) : 0,28,

Brrancnaure:

1) 43 + 35; 2) 0,62 — 0,43; 3)0,12 . 54,

Haiigure sHaueHUe BhIPpAKeHUA:

1) x%2 - 23, ectu x = 0,1;

2) 1542, ecnn a = 0,4;

3) (x — y)°, eciu x = 0,8, y = 0,6;

4) a?bh®, ecnu a = 0,6, b =0,5;

) (2 —y?):(x-y), ecniux =5, y = 3;
6)(x*—y?):x—y, eciu x =5, y = 3;
Na?-y?: (x—y),ectux=5, y=3;
8)x?—y?:x—y,ectux=>5, y=3.
Hailgure sHayeHUe BhIpaKeHU:

1) 16 — 8, ecnn c = 2; 3) a®b?, ecru a =10, b =0,1;
2) (16x)%, ecnu x = 0,125; 4) 4a* — a, eciu a = 3.
He BBINIONHASA BLIYUCIEHU, CPABHUTE!
1) (-5,8)% u 0; 3) (-12)" u (-6)%; 5) (17)8 uw 175;
2) 0 u (-3,7)% 4) —8% u (-8)°%; 6) (-34)° u (-39)°.
He BBITTONHAA BRIYUCIEHUN, CPAaBHUTE:
1) 0 u (-1,9)'%; 3) (-0,1)2u (-12)%3;

5 7\ g \?
2) 0 u (-76)'"; 4]( 45] H( 5HJ

CpaBHHTe ¢ HYJEM 3HaueHUS BeIpaxkeHumit 2100; (-2)100; —2100. _(_2)100,
EcTh M cpei HUX BBIPAKeHHUA, IPUHUMAIOINe PABHbIe 3HAUeHUA?
CpaBHHTe ¢ HYJEM 3HaueHUS BeIpaxmenuit 5101; —5101; (_5)101, _(_5)101
EcTh 1M cpeiu HUX BBIPAKeHHUs, IPUHUMAIOIINEe PABHLIe 3HAUeHUA?
BepHO 11 paBeHCTBO:

1) 32+ 42= 72 D12+32+52+724+092=13%

2 5%+ 122 =13% 4)(1+2+3)2=18+ 23 + 33?7

Moxkaxkure, uro 12 + 22 + 42 + 62 + 82 = 112,

37



5.21.

5.22.

5.23.

5.24.

5.25.

5.26.

5.27.

5.28.

5.29.

5.30.

5.31.

5.32.

Pacniono:xure B InmopAjaKe BO3pacCTaHHMA 3HaAYeHWA BHI}E}HEHHfI:

1) 0,3; 0,32%; 0,3%; 2) —0,4; (-0,4)%; (-0,4)3.
CpaBHUTE C HYJIEM 3HAUEHHE BLIPAKEHUS:

1) (-4)" - (-12)% 3) (-14)* - (-25)'4

2) (-5) - (-17)'%; 4) (-7)° - 08,

CpaBHHTe C HYJIEM 3HAYEHHUE BBIPAKeHUA:

1) (-2)!* - (-3)*° - (-4)'5; 2) (-5)'7 - (-6)'% . (-T)'°.
SaIuIInTe:

1) uncna 16; 64; 256 B BuJe cTeeHH ¢ OCHOBaHHEM 4;

2) yucna 0,09; 0,027; 0,00243 B Buge crenenu ¢ ocHosanuem 0,3.
IIpencraspre uncao: 1) 10 000; 2) -32; 3) 0,125; 4) -0,00001; 5) —3%:3
B BHJe CTENeHH ¢ IoKasaTrejeM, 00JbIIHM 1, 1 HAMMEHBIINM II0 MOIY-
JII0 OCHOBaHHEM.

CocraBbTe 4HMCJIOBOE BhipaskeHle U HaUJKUTe ero 3HaueHHe:

1) kBagpaT pasHOCTH YHCEN 7 U D;

2) pa3HOCTh KBAJPATOB YHUCENI T U D;

3) Ky0 cyMMBI uncesn 4 u 3;

4) cymma Ky0oB uncen 4 u 3.

CocTaBbTe YMCJIOBOE BhIpa)keHue U HAaWUAHUTe ero 3HaueHHe:

1) cymma KyDa yHca 5 4 KBajgpaTa dyHcjaa 8;

2) Ky0 pasHocTH unces 9 u 8;

3) cymma kBajapaTos uucea 2,5 u 0,25;

4) kBazpaT cyMMbI uncen 7,8 u 8,2.

CkonbKo B 1 KM collep:uTCs:

1) meTpOB; 2) CAHTHMETPOB; 3) MHIIUMETPOB?

OTBeT 3alIMIIIATe B BHe cTeneHH uueaa 10.

CropocTs cBeTa B BakyyMme pasHa 300 000 xkm/c.

1) SanuimuTe 3Ty BeJIHUYHHY, UCIIOJIbB3YA cTeneHb uuciaa 10.

2) BripasuTe CKOPOCTH CBETA B METPaxX B CEKVHAY; 3allHIINTE Pe3yJIbLTAT,
HUCIIOJIL3YA cTenenb umnciaa 10.

Cronbko B 1 M? cogepkures:

1) kBaJpaTHLIX AEIUMETPOB; 3) KBaJPATHEIX MIJIJIUMETPOB?

2) KBAJIpATHBIX CAHTHMETPOB;

OTBeT 3anuiIuTe B BUJe creneHn unesaa 10.

Kaxue us uucen -3, -2, -1, 0, 1, 2, 3 aBaaioTca KOPHAMH YPpaBHEeHHUA:

1) 5t =16: 3 = ra=2

9) 2% = —243; 4)4 3 55= 617

IIpy KaKOM 3HAYEHHU X PABHO HYJIO 3HAYEHMe BhIParKeHHd:
1) (2x — 3)2%; 2) (x + 4)%; 3) (6x — 1)°?



5.33.

5.34.
5.35.

Pemure ypasHeHUe:
1) %10 = -1; 2) (x — 5)t = -16.
IIpn KakKMX HATYPAILHBIX 3HAYEHHAX 1 BepHO HepaBeHcTBO 8 < 3" < 857

IIpy Kakux HATYpaJbHBIX 3HAYEHUAX M BePHO HePaBEHCTBO
0,07 <0,4™ < 0,57

. K R

5.36.

5.37.

5.38.

5.39.

5.40.

5.41.

5.42.

5.43.

5.45.

5.46.

IToxkaskure, urTo Bhipaxenue x> + (x — 1)2 npuHUMAET TOJBKO IIOJIOMKH-
TeJIbHbIe 3HAUEHUS.

TMokaxuTe, uro BeIpazkenue (x + 1)* + |x| npurumaer Tonsko nmonoxxu-
TeJbHbIE 3HAUEHUS.

IokamuTe, 4TO He UMEeT IIOJOKUTEeIbHEIX KOPHell ypaBHeHHe:
1)2x2+5x+2=0; Dat+3x+4x2+3x+1=0.

JokamuTe, 4YTO HE UMeeT OTPHIATeIbHEIX KOpHeHd YpaBHeHHe:
Daxt-5x3+6x2—-Tx+5=0; )83 +xt+1=x"+2% +x.

[Ipu kakKUX 3HAYEHUAX X U I BEPHO PABEHCTBO:

1) 2+ y?=0; 2) (x— 1)+ (y+2)°=0?

[Ipu KaKuX 3HAYEHUAX X U Iy BEPHO paBeHCcTBO X° + (i — 3)? = 0?

IIp KakoM B3HAYeHHH IEePeMEeHHOH [JaHHOe BbIpajKeHHEe NPUHHMAET
HaUMeHbIllee 3HAYeHHE:

1) 22 + 7T; 2) (x-1)* + 162

IIpy KakoM B3HAUEHHHU IEePeMEHHOH [JaHHOe BRIPAMKEeHHEe NPHUHUMAEeT
HauboJIbIIee 3HAUYCHUE:

1) 10 — x% 2) 24 — (x + 3)5?

. ,[[DH&HCHTE, HTO 3Ha4YeHHe BeIpaKeHHA:

1) 101191 + 1039 genurcsa mHamneno Ha 2;

2) 167 + 158 — 11? penurcsa naneno Ha 10;

3) 101° — 7 genurcsa Haneno Ha 3;

4) 6" — 1 penuTca HaleJlo Ha D OpH JTOOOM HATYPAJIbHOM 3HAYEHUH .
TIlokamuTe, 4TO 3HAYEHUE BhIPAKEHUA:

1) 10'%° + 8 menurca Haneno Ha 9;

2) 111" — 6 gpenuTcsa HALEJO HA O IPH A1000M HATYPAIBHOM 3HAUYEHUH 1.
Yuena a, b, ¢ u d ornuunel or Hyas. BepHo nu, 4To cpeay 3HAYEHUIH
BeIpaxkenuit —ab, —bc, cd, —da ects Kak nonoxKuUTENLHBIE, TAK U OTPU-
IaTeJabHbIe?

=

5.47. Pemure pebdyc:

=) 1) M3 = KVB; 2) CM? = KYBUK.

5.48. Pemure pebyc:

=1 1) CE=PEKA; 2) COM2 = Or'0OT0.
5.49. BoccranoBure 3anuch AAAR = wkdinkdsn,
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Ynpa)XKHeHUs ANA MOBTOPEHUA gum

5.50. Beruuciaure sHadeHUe BbIpaKeHU:

[351,3—?,2-1—9,1 3.5 ) 2
3 27 51

5.51. K caurky crnaBa maccoit 400 xr, comepsxxkamero 15 % mean, nobaBuiIn
25 kr mean. KakuM cTajo IIpOLEHTHOE COJEpP:KAHHE MeIH B HOBOM
CIUTEe?

5.52. B ognom memike 0b110 80 Kr caxapa, a B jpyrom — 60 kr. M3 nepsoro
MeIlIKA B3sJU B 3 pasa DoJibllle caxapa, 4eM M3 BTOPOro, IIOCJIe YeTr0o BO
BTOPOM MeEIIKEe OCTAJoch caxapa B 2 pasa 0OoJsblle, 4YeM B II€PBOM.
CKONBbKO KMJIOIPaAMMOB caxapa B3AJHM M3 KaKJIoro Memixka?

5.53. Pemure ypaBHeHUe:

1) 9(2x — 1) — 5(11 — x) = 3(x + 4); 2)bx—26=12x - T(x — 4).

5.54. V3BecTHO, YTO OJHO U3 YUCeN] d, b U ¢ ON0MUTEeNIBLHOE, BTOPOe — OTPH-
IATeJILHOE, 4 TPeThe PABHO HYJ0, npuuéM |a| = b*(b — ¢). Yeranosure,
KaKkoe M3 YHceJl ABJAEeTCA IOJOKHTeNbHBIM, KaKOoe OTPHIATeJbHBIM
1 KaKoe paBHO HYJIIO.

5 n CBOMNCTBaA CcTEeneHM ¢ HaTypanlnbHbIM NOoKa3saTesiem

PB_CCMDTDHM IIpoH3BeJleHHe JIBYVX cTerneHeu ¢ ONMMHAKOBBEIMH OCHOBaHIIA-
MH, HallpUMep HEQE. Jro BeIpaxeHHe MOMHO IIpelCTaBUTHL B BHe CTelleHH

C OCHOBaHHeEM i

a’a® = (aa) - (aaaaa) = aaaaaaa = a’.

Suauur, aa® = a?*°.
Amnanoruuso srerko ybeguThcs B TOM, 4TO, HAOIpUMep, a° - a® = a®* 2 =
b a-a¥=qal+? =gl

IIpocnexunBaercs 3aKOHOMEPHOCTL: @"a” = a™* ", rne m u* 1 — MIPOU3-
BOJIbHBIE HATYPAJIBHBIE YUCJIA.

OnHako HUKaKoe KOJIMYeCTBO KOHKPETHBIX IIPUMEpPOB He MOMKEeT rapaH-
THPOBATh, YTO HPHUBEAEHHOE PABEHCTBO BEPHO A J00bIX HATYPAILHBLIX 171
U 1. UeTUHHOCTH ero MOXKHO YCTAHOBUTH TOJIBKO IIYTEM A0Ka3aTeJbCTBA.

B maremaruke yrBep:lieHHe, CIIpaBelJIMBOCTL KOTOPOI'0 yCTAHABJIMUBA-
eTcsl ¢ IOMOIILIO T0KAa3aTeJibCTBA, HA3LIBAIOT TEOPEeMO.

nus) Teopema 6.1
Ana mobGoro Yncna @ n nobbIX HaTypanbHbIX YUCen M U N cNpaBefIMBO
paBeHCTBO:!
ama® = am ",






