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YPOKH AJITEBPbI

Hanatenveteo PUIMATIIHT croio HoByi cephio «Bubnuorexa ¢u-
3UKO-MATeMATHYECKOH JUTEPATYPH ANM WKOJALHUKOB H YYHTENEH» Havaao
€ Mepeu3faHdA KOMJIEKUHH Knaccuueckux ydyebuuxos A.TI. Kucenéra no
MaTeMaTHKE AN cPefiHell 1UKOJIbl. Y#e BHILIH B CBeT sApudMeTHKas
«[eomeTpusn». Tenepb unTareno npepnaraerca sAxnretpas.

HeTopuu poccHHCKHX IUKOABHMX Y4YeGHHKOB Mo maTeMaThke B 2003 r.,
HCOOMHAETCA TPH BEKa, eCJH CYHTATL ¢ nosAsHBuedica B 1703 r. «Apudme-
takH» JI. @. Marsuoxore. ABTopaMi 9THX Y4eGHHUKOB GblIH H M3BECTHHE
yutnele (cpeau uux — JI. Diinep, H. H. JloGauesckuir, B. 4. Bynakos-
cknit, M.B. Octporpaickuif), H JioAH, HMEHa KOTOPLIX NIOMHSIT passe
YTQ CMEUHATHCTBI-HCTOPHKH; OAHH Y4eOHHKH OBICTDO HCuYe3asH, ApYrue
npocywecrsosand roaul. Ho A Tl. Kucenérs 3anumaet cpegu pocCHHCKHX
NpocBeTHTEMeH coBeplIeHHo 0cofoe, MOKHO CKa3aTh — YHHKAJAbHOE MECTO,
460 ero y4yeOHHKH, N0 KOTOPBIM NOYTH BEK YYH/IHCh MHOTCHE MHJLIHOHEI
poccHsAH, 0B03HAUHAN COB0H Llebi NepHOL OTeYeCTBEHHOTO MaTeMaThye-
ckoro ofpasopanus. IlepensnaHue 3THX KHHI TPHYPOUEHO K IBYM 3Hame-
HaredbHBM coBbTuAM: 300-neTnio nepsoll poccHECKOH «ApPHDMETHKH» H
150-nethio co aua poxaenns A, 11, Kucenépa.

He cTaneM nogpofHo pacckasniBath 3feck o oyt 90-seTHeM Ku3HeH-
HoM nytH Anpapes Ilerposnua Kucenésa (1852-1940) — ero 6uorpaidus
OCBEeIIEHA B JUTEPATYpe AOCTATOYHC NOJNHO (YNOMAHEM JHLIL OfHO Me-
Mopransuoe Hafanue: Asgees P.C., Appeena T.K. «Angpeit [lerposuu
Kucenés. Kusus. Hayunoe tBopuectso. [lenaroruyeckasn AesSiTENbHOCThS.
Opén: Hsn. Opaosckodt rocrenepapnokomnanuy, 2002). Ho mennss e
OTMETHTB, YTO E €ro cyAkfe MHOTO HeOpAHHAPHOro. YpomeHel, OphoBckoi
ryGepHHH (. MueHCK) — CTAPHHHOLO PYCCKOrO Kpas, BAecTAIME CTYREHT
[erepfyprckoro yuusepcntera (smoxu I1.JI. Yebuwésa, 1. M. Menne-
neeea, A.H. Kopkuua, E.H. 3onotapéra u ap.), okonyuBLIKHiA o6yuenue
JOCPOYHO CO CTeneHelo Kanauaara, A. [1. Kucenés smfpan He nayunyw, a
NeAarorHYecKyn CTe3m, NOJHOCTLID NOCBATHE ce68 NPOCBeilleHHK) KHOoLe-
CTBA, CO3JAHHIO HIKOJABHBIX YUeOHHKOR.

Bo Bcex cuTyauuax eMy conyTcTBOBANM YCHEX H YBaMEHHE — HO HE M0
KanpH3y cJy€af, a B Harpagy 3a yIMBHTEAbHOE TPYZOAWOGHE, YIOPCTEO H
noTaEBocTh. TpuyMd ero yuedHHROB — CeACTBHE PEAKOCTHOTG CHMOHO3a
B OHOM JHIe He3aypRAHOTO NejarorHyeckoro Tanaurta, 0OraToro onoita
YUHTENLCTBOBAHMA, BHICOKOH HaydHOH H MeTONHUeCKOH KOMMeTeHTHOCTH.
Heropusa ero ku3ssd — npHMep TOrO, KAK BO BPEMEHA HCTOPHYECKHX
nepeyCTPOHCTE YeI0BEK MOT M NOMYUHTH nipussadue (B 1933 r. A.T1. Kuce-
nés 6w HarpaxkneH opaedoM Tpyaosoro KpacHoro 3uamesu), W HaBcersa
paccTathesl © OmuskuMy (ero gous, yueHuua M. E. Penuna, nocne pesoio-
uxH 3murpuposana B lOrocaasuw). M ecTh 4TO-TO CHMBOTHYECKOE B TOM,
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4r0 BedqHKoro Yuutena A Il KucenéBa noxoponuay psioM © MOTHAOH
Beaukoro Yyédoro [1. M. Menpeneesa.

Yueburrr A T1. Kucesdsa no apudMeruxe, anrefpe u reoMeTpuu
JOATHE TOAbl NOJBL3DBANMCH — H BNDAHE 3ACAYMEHHO — CaMOH BhICOKOR
penyTaureil. Jansuefillee coreplIeHCTBOBAHME [IPEIOAABARHA MATEMATHKH
B lUKOJE ¥ B3BCIUCHHAA OUEHKAa HBIHOWHHUX nocofuit HeBoaMoMHE Ge3s
RHYHOTO 3HAKOMCTBA C Yy4eGHMKAMM, CUHTABUIMMUCR B CBOE BpEMA 3Ta-
JMOHHLIMH. ¢Yalle M BHHMAaTeNbHee MEpPeUHTHBANTE KJAACCHKOB» — 3Ta
ruyGokas MyApoCTh KACAETCH HE TONbKO GeCCMEpTHBIX LIEASEPOB XYomKe-
CTBeHHOR sturepaTypst. C NOAHGIM [PAaBOM DACHPOCTPAHAETCH OHA H Ha
KHHIM «M3TPOB» NEAarorvKH H METOAMKM NpenofasaHud, MO0 npodeccu-
OHAJbHOE HCKYCCTBO O6YUAIOUIero H OPHPHHANBHOCTb APENONHECEeHHA Ma-
TepHasa NoAYaC BAXKHEE AKaTeMHYECKHX OSHAHHH YHUTeNd H CliegoBaHHA
HHCTPYKTHBHLIM MHChMAM.

[Tostomy nosoe usganue «Anrebpwi» A.I1. Kucenéea, Hecomuenio,
OyaeT NoaesHo H MILYUEeMY Aefarory, U NPpeIBHHYTOMY YUEHHKY.

[oasuewascs snepebie 8 1888 r. noag Haseauuem «InemenTapHas an-
refpar», KHHTa MHOTOKPaTHO aBTOPUM COBEPLUSHCTBOBANACh M PETrY/IAPHO
nepensaapanacs. B 1938 r. «AnreGpa» A.[1. Kucenésa — nocsne nepepa-
f0TKH, BHOOJHEHAOH H3BeCcTHHM TniejaroroM H MetoaucToM A H. Bapey-
KOBbLIM — Oblla OQHUHANBHO YTBEPKAEHA KaK CTAOH/BHEIN W eQMHCTBEH-
Hblil y4eOHHK no anre6pe (B ABYX Y4CTAX -~ COOTBETCTSEHHO Aas 6-8 u
8-10 xnaccop) cometckoit ¢cpefHei wWxonp (HCNONL30BABIKICA BMeCTE €O
«CBoprukoM 3aaay no anrebpe» H. A Illanownrkosa v H. K. Bansuosa).

YueSHHK npocywecTBosan (fe3 BCAKHMX H3MEHEHWH) B KayecTBe o8-
WENPHHATOrG A0 cepeauHb 50-X rogoB DpOLINOre Beka, KOLAd WKOJILHAs
GporpaMMa N0 MaTeMardke upetepnena uiMeHeHHs. Hauaaw nossasatbes
Apyrue y4eOHHKH 10 anredpe, BRAKYABUINE TAKKE Pa3fesl, NOCBALLCHHEIS
3NEMEHTAPHRIM QIYHKLHSAM, HauanaM asannsa, TPUTOHOMETPHH (BOpoyew,
CHH B WKOJE HE NPHAKHUNUCE H yxe 3a0mTH). «AareSpar A . Kucenéna
Gonblwe He nevaranack W crasa GUGAHOrPADHUECKOR PEAKOCThIO, MHOCHE
nejlarory HOBHIX MOKOJIEHHHA H CTYAEHTH — OyAylIHe YYHTEJNs MaTeMaTH-
KH ~— HMKOLN2 He Zepiand ¢€ B pykax.

CerofHa aKTyasibHBIM fABAMETCSH H3YYEHHE W OCMBICJEHHE METORM-
yeckoro Hacaenua A.Tl. Kucenésa. [TapagokcanbHo, 94Te HM caMu era
yueGHHKH {1 KOPAA OHY OBIKE CTA0WAbHLIMH, U KOTAZ BRIHYXKIeHb Gblau
YATH), HH MHOTOJETHHA MNENArorMyecKHH 3KCICPHMEHT N0 HMX HCNOAB30-
BAHHIO He MOIBEPrafHch BCECTOPOHHEMY H KAMHTAJLHOMY HAyyHO-MeTO-
AutdeckoMy HeclefnopaHuic. (KoEedHo, XBaTano pasnutiHbIX paspaBoToK H
PeKOMEeKAALHMH, KOMMEHTAPHER W NOACHEHRH, HO peub HIET He ¢ HOoBepX-
HOCTHBIX O(RUHAO3IHBIX NHCAHHAX-OAHOAHEBKaX.) A BeAb 3T0 HoraTeHuIHi
marepuan (ocofeHHO MpK CPABHEHWH ¢ KHHCAMHM APYIHX 4BTOPOB) ANs
0BCTOATENSHOTO AHAIM3A TAYOHHHLEIX NDHYMH M HaANPaBACHHHE BOLIOUMY
CONep:KaHuA W METOAOEB WKOJbLHOIO MATeMATHYIeCKOro oOpasoBaHHA, Bhi-
PatoTKH KONCTPYKTHBHEIX PEKOMEHJAaUHHE M0 PaIBHTHE) TCOPHH YYeHHHKa
MaTeMaTHKH, K cOXaNeHuo, MOMHO BCMOMHHTh, NOXAAYH, TOJBKC OAHY
nasHiow Anccepraunio P M. llycred, nocBawEnnyo necieqoBaHRe poc-
CHACKHX Y4eOHHKOB Mo anrefpe (padora Obnlna BEMOJHEHA NOA PYKOBOL-
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CTBOM 4JieHa-KoppecnouieHta AxkaneMuH negarorsuecknx wayk PCOCP
H.B. Apronbaa, OTlIIA HALIEro BHAAUErocs MaTeMaTHKa akaneMuxa PAH
B.H. Apnoanaa).

Jinn coBpemeHHOro, TpexpAe BCEro —- HAYHHAWOWETO, YYHTeas Gyaer
MHTEPECHO MO3IHAKOMHTBLCA C COACPXKAHHEM OpPOrpaMMbl KYpPCa anredpu
COBETCKOH cpelHed WKOALL, ¢ NPUHATON TOrAa MaHepoi NpEnonHeCeHHS
MaTepHaJia, ero H3N0KeHHA H odopMIeHHA B yuyeOHHKe. (3aMeTHm, uTo
He pee rnasbl ydeGauka A TI. Kucenéra peficTBHTenbHO M3yyamnch —
HanpHMep, AHOGDAHTOBL YPABHEHHsA M HelpephiBHHe apotu.) Quenb Bax-
HQ, YTOGL! HbIHEHIHME YUHTENS COCTaBHAH COOCTBEHHOE MHEHHe NO Tem
BOMPOCAM, KOTODHE ObIIH NPeAMETOM 0XKEeCTOYSHHEIX AHCKYCCHH NpH Ae-
pecMOTpax BO BTOpOH MojoBHHe XX Bexa COlePMaAHWA WKOJBHOIQ Kypca
MaTeMaTHKH (BPOYEM, H B HAIIE BPEMA MOKHO YCALIIATh OT3BYK 3THX
CIOPOB): NOMKHBI JIH Y9alllHecs MaccoBol o6uieofpasoBaTenbHOM LIKOMH
0BJaJeBaTh (OPMa/bHBIMH OCHOBAMH TEOPHU KOMIIEKCHBIX YHCEA? 00f3a-
TeAbHO NH UM 3HATb GopMyay GuHoMa HeloToHAE? chefyer /v NO3HAKOMHTL
HX € (hYHIAMEHTANBHBIMH MOHATHAMY NPOHIBOAHOH M HMHTerpana? (UTobul
He BO3HHKJO HelopasyMeHHH, noauepxHéM: peds HJAET 0 MaccoBoi oflle-
ofpasoBaTenbHOH WKOJAe, @ He O NPOGHABHBIX (H3HKO-MATEMATHIECKHX
KJaccax.)

TIpakTHKYIOWIHE YHHTEMA NPHHEMaI0T 00bI9HO BeChbMa BRMOE YIACTHE B
00CYKOCHHN NYTEH «MOJEPHHU3ALHH TPENoAaBaHH MATEMATHKH B WKOJE».
H ouens xanp! KawIbi#l y4yHTens, eciu OH X04€T CTATh POCCMEHCTEPOM
CBOEro nena, Ao/DHeH TBOPYeCKH OOAYMBIBATh TaKue BaXKHbie npobnemst,
KaKk HANOJHEHHE WKOJBHOTO KYpca MATeMaTHKH, MeTOMKA H3J0XEeHHA
KOHKPETHOrO MaTepuana, coueTaHue 3BPUCTHKH, AOCTYNHOCTH H CTPOTOCTH,
A CEerofiHfA — €lE W HCNOAb30BAHHE KOMIIBIOTEPHHIX W MYAbTHMEIHHHLIX
06y4aWHX NpoAYKTOB,

EcTb ¥ HHble npoGiembl, ansg 06AYMbIBaHHS <«Ha MepCneKTABY». Yto
NOMOKHA NpeCcTaBAATL cofoH apHMeTHKA M KaK eé yBa3bBaTh ¢ anred-
poii? Kak «Bnucath» B WKOALHYIO NPOrPaMMY 3AeMEHTH AHAMHAA, TEOPHH
BEPOATHOCTEH, TEODHH MHOXKECTB, TEOPHH HOp H APYTHX «HeTPaiHUHOH-
HbiX® AJA WKOJb Pa3sfefoB MaTeMaTHUeCKoH HaykH, 6e3 3HAHUA KOTOPLIX,
ogHaKo, HeMbicAHM desioBek XXI Beka? A BCe nu «TpapMuHOHHKE» QaKTEI,
n3ydaeMbie (Yaule, BIpoyeM, 3a3y6puBaeMble) LIKOALHHKAMH, AEHCTERTE b
HO TaK yK Oecuenmnt and ux obpasoeaHHocTd? PasBe B oxpyKawuwem
Hac MHpe KPHBHIX # NOBEPXHOCTEH HET HHYETro, KpoMe CKYYHLIX NMpsAMbiX
H RAocKOCTEH, OAHCOOpasHeX OKpyxKHOcTeA W wapos? UeMm HanonsHTh
H KaK NpernoflapaTh «TYMaHWTapHYI0 MaTeMaTHKys, uTobb peanbHo ofec-
ne4uth gudupepeHUpoBatHoe oby4yeHHe, OPHEHTHPYICh Ha HHUMBHIYaNb-
HOCTh Y4alIHXCH, 3 He Ha KeJauusi npodeccHoHanoB-MateMaTHKop? Jleid-
CTBHTEMBLHO AH IWKOMBHAR MaTeMaTHKa Aaér SCAHHCTBEHNYIO H AYHUIyw
BO3MOMHOCTb BOCIHTAHHA JIOTHYECKOO MbIULIEHHA?

Teopueckuit noaxon k conepxannuio B JopMaM oBydeHHs MaTeMaTHKe
BAXKEH 0cobeHHo, HOO (opManH3M B ef npenogabBaHui MPOCTO FyDHTEReH.
B nctopuy Hawed wkosnw 6p1o AOCTATOYHO NPHMEPOB, KOTAA JaJeKHe
OT [OANWHHOR HAYKH YHHOBHHKH H «METORMCTH® NMKTOBANH, YTO H KAK
Hago fedaartb. JIogM crapuero nokoNeHHsa XOpoo NOMHAT ObIRILEE ORHO
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BpeMs He3blOneMbIM TpeboBanue Beeraa H 00A3aTENLHO «MPHBOAHTD K BHAY,
ya1o6HOMY 1N NOTapUMHPOBAHMS», OTBET B 3ajadax <0 TeOMETPHH C
NpHMEHeHHEM TPHTOHOMETPHH» HAH HONIHH «Hay4HBIH» CHOOP O TOM, KaKoe
MeCTO B LIKOJALHOH NMPOrpaMMe A0AXHBI 3aHHMATb H KaK JOJXHB BBOIHTH-
ca Arcsin z, Arccos T U npouHe «apKOYHKIUME ¢ Goablioll GYKBLI».
Of1enpH3HaHO, Y4TO YPOBEHDh MATEMATHYECKOH MOATOTOBKH 3HAYHTENh-
HOH 49aCTH HALTMX WIKOJbHUKOB HAXOAHUTCA HA NOCTATOYHO BLICOKOM YPOBHE.
Ho XOpouro M3BeCTEH H TOT q]aKT, yTo GOJIbLUIOE YHCIO YYaUHXCH HCIIBIThE-
BaeT cepbé3HEe TPYAHOCTH M J1aXe HENPHA3Hb NPH OCBOGHWH IKOJBHOIO
Kypca MaremaTHkH. H. H. Jlo6auerckuil nucam: «Ecan yyenne MaTeMaTHKH,
cBOfCTBEHHOE YMY YeNnoBeqeCKOMY, OCTaéTrcsa AMA MHOrMX 0esyclelHo, To
3T0 MO COPAaBeLJIHEOCTH AOMKHO MPHMHCATE HEOCTATKAM B HCKYCCTBe
H crocofe npenomapanusis. XoTenoch B HAKEATHCA, HTO 03HAKOMACHHE
COBPEMEHHOID YYHTEIBCKOTQ KOPIYCa ¢ KNACCHYECKHMH ILKOJIbHbIMH yueh-
HuKkaMu A. [1. Kucenéra noMomxeT u36aBHTECH OT STHX HeAOCTATKOB.

H. Pozos, npodeccop,
AekaH dakyawTeTa
neparorudeckoro obpasoranns MIY



nasa 1
NNPEJABAPHUTEJBHBIE NMOHATHUA

I. Aare6pauyecKoe 3HaAKONOJIOKeHHE

1. Ynotpebaenue O6yKe. o) [as svipaxcenus obujux ceoldcme
wucea. IlycTh Mbl XKenaeM KpaTKO BBIPAa3WTh B NMHCBEMeHHOH dopMe,
YTO NPOH3BEACHHe NBYX YHCes He HM3MEHHTCH, eClH Mbl [IOMEeHseM
MECTaMH MHOXHMOE W MHOXHTeNb. Torga, o603HAuMB OHO YHC-
710 OyKkBOH a, Apyroe GYKBOH b, MEl MOXKeM HANHCATh PaBEHCTBO:
a X b="5bxa, unu, Kopode: ab = ba, YCNOBMBIIHCL Pa3 HaBceraa,
4TO €CJH MeXJy NByMs OyKBaMH, HAlHCAHHLIMH DAJOM, HE CTOUT
HHK3KOrO 3HAKA, TO 3T0 3HAYWT, YTQ MEKAY HUMM NoApasyMesaeTcd
3HaK yMHOMeHHUs. ByKBeHHble 0603HAYeHHs YIIOTPeG/HIOT, eCliH Xe-
JawTt Bbipa3HTh, 4YTO HEKOTOP{)E CBOWHCTBO NIpHHAAJNEHHAT HE KaKHM-
H}‘Iéy,ﬂb OTACJAbHEIM YHC1AM, 4 BCAKHM YHCJJIAM.

Hns obo3naueHus unces ymnoTpebAsiOTCH OCLIKHOBEHHO GYKBHI
JATHHCKOTO (MaY dpanuysckoro) andasuTa.

6) Aas coKpauyéruozo euipamcenus npasuaa, nocpedcmeom Ko-
MOpPOEo MOMCHO Peuiums 3a0a4l, CXOAHEE N0 YCJOBUAM, HO pasiM-
4AOUHECS TONBKO BEIMUMHON JaHHBIX YMCe.

[TonoxuM, Hanpumep, Mbi peliaeM 3agauy:

Haittu 3% umncaa 520.

Torma paccyxpaem rax:

1
1% gakoro-HHGyab YHMC/aa COCTABJSET Tog 2TOro ukeda; caeno-
BaTeJbHO:

1% unecna 520 coctaeaseT %g = §,2;

3% uncna 520 coctaBasioT % x 3=15,6.

Pewns HeckoAbKo noAo6HOrO poaa 3aj1ay, MEl 3aMeyaeM, YTo JJId
HAXOMEHUA TIPOLEHTOB KAKOrO-HHOYAh YHCIA HOCTATOYHO pasfe-
AUTh 310 yucs0 Ha 100 K pesynbTaT YMHOMHKTE Ha YHCJIO TPOLEHTOB,
Pewinm 3azany B Takom ofLiem BuIe:

Hafitn p% uucna a.
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3ajauy pewrsM Tak:

1%
© UHCJIA @ COCTARMAT ——
100

— X .
100 P

(Q603Ha4uB UCKOMOR YMCIO GYKBOH T, Mbl MOXEM HANMHCATh pa-
BE&HCTBO!

P% YHCaA @ COCTaBAAIOT

= 100“)'

M3 KOTOPOro MNPAMO BHAHO, Kak MOMXHO HaxXOAHTh NPOLUEHTH OT
J11060r0 JaHHOTO YMCIA.

BosbMém emwé npumep. B apucbmeTHke mnpaBuao yMHOXeHMs
ApofGed Mbl BHIPAXAEM CJOBaMM TakK: UTOOb YMHOXKHUTh ApoOb Ha
npo6b, HAKO NEPEMHOMXHUTb OTAEJbHO HX YUCJAMTENM M 3HAMEHATEJH
H [ePBOE NPOM3REJeHHE pPa3feuTh Ha BTopae. [lpuMenns GyKBeHHble
0003HAYeHHA, MBI MOXEM 3TO NPABHO BbIPA3HTb O4YEHb KOPOTKO.
Himenuo, 0603HAYHB 1JI51 NepBOH APOOGH YMCIHTENb Yepes g, 3HaMe-
HaTesb yepe3 b, a maa Bropofi ApoGH COOTBETCTBEHHO Hepe3 ¢ H d,
Mbl MOXEM HanHCaTh: e ¢ ac

5 a7 bd
HeTpyano Buaets, 4To 572 3anMch BaéT 06L& e NPaBHJIO YMHO-
WMeHHA [JA BCAKHX fipoGeH, Tak Kak NoA OyKBaMH MBl MOMEM
nojpasyMeBath Aw6be YHCAA.
Touno Tak ke A5 npasuia JefeHHs ApobH Ha Apobb Gyiem
HMETh 3aMHCh: d

Beakoe pagencmso uAlL HepaseHcmaso, 8uipaaiotyee nocpeo-
cmeom Gyxe u 3naxkos delicmauld kaxkoe-rubydv coomHouleHue
MENHOY HUCAAMU, HA3bIBAEMC POPMYAOLL.

[pusenéM MJA NpHMepa HeKOTOpble QOPMYIIEL.

Ecit ocHOBaHHe M BLICOTY TPAMOYTOJLHHKA H3MEPUM OAHO#
¥ TOH e DMHEHHOH eJMHMUEH W 1A OCHOBAHHA MOJYYHM YHCJIO
b, a 4sa BEICOTHI 4YMCJIO £, TO MJOWIALL 8 ITOTO NPAMOYFOJbHHKA,
BbIPAXKEHHAR B COOTBETCTBYIOILMX KBaADATHHIX €IHHHUAX, ONpene-
nutcs opmynoit s = bh. [Ip Tex xe 0603HAYECHUAX ANA TLIOLASH
TPEYTOJbHHKA NMOJYUHM GOPMYJIY:

1
&= §bh.

M3 ¢H3MKHM M3BECTHO, YTO O/ ONPefesielins YIeJbHOr0 Beca
KaKoro-NuGo BellecTBa HaZ0 Bec JAMHOrO KOJHYeCTBA 3TOrO Bellle-
CTBa PaspennTh Ha ero o6bLéM. Oboznauas sec Tesra (B rpammax) ue-
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pes p, 06béM ero (B KyGH4YeCKMX CAHTHMETPax) 4epes v W YAEAbHbIN
Bec uepez d, Mbl MOXKEM TNPHBEAEHHOE MPABUIO [Jis ONpeleJeHHs
YASJbHOTO BECA KPATKO BHIDA3HTH (hOpPMYJOL:
d=1L.
v
2. AnreGpaunyeckoe BoipameHne. FEciu Heckoabko uucer,
o6o3HayeHHbIX OykBaMH (AW GyKBaMH M Uu(pamH), COEAMHEHBI
MeAKY co0OH MOCPeICTBOM 3HAKOB, YKA3blBAKOIUKX, KAKHE NeHCTBUA
M B KAKOM MOPA/iKe Hago NPOM3BECTH Haf 4YMCIaMH, TO Takoe 06o-
3HAUEHWE Ha3bIBACTCH AAeHPAUUECKUM BbIDUNCEHUEM.

TakoBsl, HanpyMep, BbIPAXKEHHS: Tgﬁ x p; ab; 2+ 1.

Jlna KpaTKoCTH Mbl YacTo ByfeM BMecTo «anrefpanyeckoe Bulpa-
XKeHHe» COBOPHTL NPOCTO <«BBIPAXKEHHE».

Boiiucaume 3nadenHe kakoro-HHOYAb BbIpaXKEHHS AJIA JaHHBIX
YHC/IEHHBIX 3HAYeHHH GYKB — 3HAYHT NOJCTABHTh B HETO0 HA MECTO
OyKB 9TH UMCJIEHHbIe 3HAYEHUA H NMPOM3BECTH BCE YKA3aHHLIE B BHI-
paMeHHU JeHCTBHA: YHCAO, MOJNYYHBLIEECS NoC/e 3TOT0, Ha3LBaeTCH
HUCACHHOU GeAUMUHOU anTefpanyecKoro BHIPaXKEHMA ANA JaHHBIX
YHCJIEHHBIX 3Ha4eHWH Oyke. Tak, YWCJeHHAA BeJHUHHA BhIPAXKEHHSA

22
]——xpnpﬂp:BHa:SQO paBHa:
520
106 3=52x3=156.

3. HeiicTBusA, paccMaTpuBaeMbie B anrebpe, cieaymolluke: c1o-
NHeerUe, BbIHUMaHUE, YMHONeHe, Jeserue, 8038e0enue 8 Ccmenens
u u3snewenue KOprA. UTo Takoe nepsble UeTHPE AeHCTBUA, H3BECTHO
13 apudmerHky. [1aToe neifcTBHE — BO3BeACHUE B CTEneHb — INped-
cTaBasteT c000A YacTHBIH CAyYyal YMHOXEHHMA, KOTAa MepeMHOXa-
I0TC HECKOJIbKO OfIHHAKOBHIX COMHOXKUTeNei. [IpouzBenerue Takux
COMHOXHTe el HA3hIBAeTCH CMenenblo, a HHCJI0 UX — nokasamenem
cmeneru. Bo3BOAMMOe B CTEMEHh YHCAO0 HA3BIBAETCA OCHOBAHUEM
cmenenu. Ecin Kakoe-HuGyob uncio SepéTca COMHOXKHTENEM 2 pa-
33, TO MPOM3BeJleHHe Ha3blBAETCS 8MOPOL cMenenvio; eclii Kakoe-
HHOYAL uHcao OepéTcs COMHOXKHTeaeM 3 pasa, TO NPOU3BeleHHe
Ha3blBaeTCs mpemsed Cmenewslo 3TOro Hucaa # T.4. [ak, BTOpas
CTereHb YHCIA 5 ecTh NpousBeeHne 5 x 5, T.e. 25; TpeThs cTenmeHb

1 1 .
HCAA 5 eCTh MPOH3BENeHHe = - = - = , T. e 3 llepsoti cmenervio

YHCJA HA3bIBAKT CAMO 3TO YHCJIO.

Btopas creneHb HasbiBaeTcs HHaue xks8adpamom, a TPeThbsl CTe-
neHb — Ky6om. Takue HA3BAHHA OaHEI NOTOMY, YTO NPOH3BEAEHHE
a X o Bhlpaxaer (B KBaJpaTHBIX eJMHHUAX) MIOWAAL KBajgpara co
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CTOPOHOH B a JHHeHHBIX eJHHHL, 4 [IPOM3BEACHNE & X @ X @ BblpaKa-
eT (B KybGuuecKHX eiHHHMLAX) 00bEM Kyba ¢ peGpoM B a JHHeHHBIX
eIUHHLI.

06 H3rneueHUH KOpPHA Mbl TOKA TOBOPHTH He 6yneMm, TaK Kak 3To
JefcTBHE B Hayade airedphl He pacCMarpHBAETCH.

4. 3naku, ynorpebasemble B aareGpe. na oGozdauenus
NepBblX YeTbIPEX AeHCTBUE B adrelpe yHOTpeGAAlTCS Te XKe 3Ha-
K#, KaKk ¥ B apUdMeTHKe, TOJBKO 3HAK YMHOXEHHS, KAK Mbl Yike
FOBOPHJIH, OOLIKHOBEHHO He MHUILeTCsl, ecJU 00a COMHOMKHTENS WJIH
OfHH M3 HUX obo3HaueHwl Gyksamu. Hanpumep, BmecTo a X b (uau
BMecTo @ - b) nuIyT npocto ab ¥ BMecTo 3 X @ (MAu 3 - a) nHwyT
3a. B Kadectse 3HAKa feqeHHs ynorpeOasercs, 6e3paznHuHO, HAH
JBOETOYHE «:», UJH TOPH3OHTA/JbHAS YePTa; TakK, BLIPAXKeHHs & : b

a .
H E' O3HAYAWT GAHO U TO e, a HMEHHO, YTO 4HCAO @ JendTCR Ha

yucao b.

Bospesenue B cTeneHb MPUHATO COKPAIIEHHO BHIPAXATh TaK: TH-
YT YUCSO, KOTOpoe Gepércs cOMHMMHTEeM {(OCHOBaHUe CTEIeHH),
a Hajl HHM, C IIPABOH CTOPOHBI, CTABAT ApPYyroe 4yucio (NoKasaTens
CTEMEHH), BHIPAXKAIOUIEE, CKOJBKO PA3 BO3BOJMMOE HHCAO HOKHO
GbiTb MOBTOpPeHo comHoxuTeseM. Tak, 3* (uuraerca: mpu 8 uemsép-
moil cmenenu) 3aMeHseT cob6ol noapoBHoe obo3HaueHKe:

3-3-3-3.

Ecau npu yucie He CTOMT HHKAKOTO MOKA3aTeds CTENeHH, TO
MOXHO [OApA3YMeBaTh MPH HEM NOKasaTeJleM efMHHLY; HaIpHMep,
a 03Ha4aeT To XKe camoe, 4To H a'.

PaBeHcTBO ABYX Kakux-nu60O BhIpa)KeHHMH 00603HAYAeTCa 3HAKOM
«=», d HEPaBeHCTBO 3HAKOM ¢>>», KOTODbIH OCTpHEM yria HoJiKeH
OuiTh 06palléH K MeHblleMy uucay. Hanpumep, ecin Hanucaso:

94+2=7, 5+2<10, 5+2>6,
TO 3TO 3Ha4YHT: 5+ 2 paeHo 7; 5 + 2 menbwe 10; 5+ 2 Gonbuie 6.

5. Mopanok aeficTBuil. OTHOCHTENLHO [OPAJKA, B KOTOPOM
HA[O [POM3BOAMTL AeHCTBUA, YKazaHHbe B aiarefpaudecKoM BLlpa-
JKEHHH, YCIOBHIIMCE: CHQYAAA APOU3EaOUmb Jedcmeus 8olCiueso
nopadka, m. e. o3sedente K CMeneHy U U38AeHeHue KOPHA, 3amem

YMHOJCERUe U denerue H, HAKOHELY, CAOHCEHUe U BbidimMINUe,
3

b
Tak, ecan vanucano suipaxesnde: 3a2b — — + d, To npu BRUKC-
C

JIEHWH €T0 HAaA0 CHayana MpPOM3BeCTH BO3BENEHHE B CTeneHb (YHe0 a
BO3BECTH B KBaApaT H YHCJO b B KyD), 3aTeM YMHOXeEHHE H [eJeHHe
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(3 yMHOMMTb Ha a® W TOJYUEHHBIH peayibTaT Ha b, b3 pasnenuthb
y P P 3

Ha €) W, HaKOHell, BbIYMTAHHE W chioxeHne (M3 3a’b BuluecTb —
(™

H K pesyJasTaTty nputasButh d).

Korna mpuxoavtcs no ycJAOBHAM 3ajaud OTCTYMAaTbk OT 3TOTO
mopfaka AeHCTBHH, To ymoTpebasiotrcss ¢ Ko B Ku. CxobKH nokassbl-
BAOT, YTO JEUCTBHA HAj HHMC/IAMM, 3aKJIOUEHHBIMH B CKOGKH, HAZ0
IPOH3BeCTH paHee Apyrux. Hanpumep, BhipaxkeHus:

5+7-2u(5+7) 2

03HAYAIOT He OLHO W TO Xe. B nepsoM ciyuae HyHO 7 YMHOXKHTb
Ha 2 u pesyabTaT npubasuTs K 5 (noayvaem 19). Bo Bropom cayuae
Hafl0 CHaya/aa CAOMHUTh & H 7 W Pe3yJbTaT YMHOXHTD Ha 2 (moayua-
em 24).

ToyHo Tak xe, ecau HanucaHo:

(a +b)e —d,

TO 3TO 3HAYHT, YTO CHAya/la HAMO COKHUTL a U b, 3aTeM nojyyeHHoe
YHCAO YMHOXHTL Ha ¢ ¥ H3 TOFO, UTO nonqucg, BREIUECTDL d ‘

Korga npuxoauTes 3akaw4aTh B CKOGKH Takoe BbIPaXkerHe, B Ko-
TOpOM eCTh CBOH CKO6KH, TO HOBBIM CKOOKam HpHﬂaIOT KaKyo-
HUOYAL Apyryio opmy. Hanpumep BobiparkeHue:

a{b —~ [c+ (d — e)]}

03Havaer, U4To U3 d BhIYUTaeTCH €, [I0My4YCHHad Da3HOCTh CKAaJbiRa-
€TCH ¢ ¢, [OJYYCHHaA CYMMA BLIYHMTAETCSA H3 bumna 3TY Pa3HOCTb
YMHOXaeTCs a.

CrofKaM faiT 06LIKHOBEHHO TaKHe HA3BaHURA: KPYLJble CKO6-
KH ( ), KBagpaTHee, KK JOMaHbe, CKOOKH [ |, dburypHbie cko6ku { }.

Korza B Bhipa)keHHe BXOAST HECKOJBKO CKOGOK, TO OOBIUYHO CHA-
Yasia NPOH3BOAAT JeHCTBUA HA/l YHCRAMH, 33KMIOYEHHBIMH B KPYIJIble
CKOOKM, 3aTeM Hal 4MC/JaMH B KBajJPaTHHIX CKOOKax M, HaKOHel,
B (purypHutX. pou3soas yKasaHHble B CKOGKaX OEHCTBUA, MBI YHU-
YTOXKAEM, WJlH, KAaK TOBODAT, PAaCKpPBIRaeM CKOOKH. Tak, B Bbipa-

XEHHH:
5-{24-2-10+2-(6-2)-3-(5-2)]}
CHauaJa pacKpelBacM KpyT/ble CKOOKH!
5-{24-2-[10+2-4-3-3]}.

3aTeM packpbiBaeM KBagpaTHble cKOBKH: 5- {24 — 2 - 9},
HaxoHrel, packpoiBaeM (MrypHBle CKoOKH: 5 -6 = 30,
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Ynpaxcrenus.

1. CTopona kBafpaTa paBHa a METPaM; BLIPA3HTh €ro MepUMeTp, 3aTeM
MJIoULA/h.

2. Ecau pefpo xyba paBHO '/ CAHTHMETPaM, TO K2K BbIPA3ATCA Ero
TIOBEPXHOCTH, ero OBEM?

3. Y npAMOyroJbHHKa OCHOBaHHE DABHO T METPAM, a BHICOTA Ha d
METPOB KOpo4e OcHOBaHUA. BbipasuTh ero maomans.

4. HexoTopoe [ABY3Ha4HOE YHCAC COACPMKHT L JIECATKOE, Y NPOCTHIX
efunutl. CKO/MbKO BCEX eQHHHU B 3TOM 4JuC/ae?

5. B Tpéx3sHauHOM 4HC/e HMeeTcs & COTeH, b [eCsTKOR M ¢ NPOCTHIX
ennnull. Kakodl GopMyjof MOMHO BHIPA3HTh BCE YHCAO CAHHULL, COACPNKa-
meecs B 3TOM YHcae?

6. Cmewano 2 copra 9ad: NEPBOrO COPTA B3ATO 6 KHIOIPAMMOB, BTO-
poro b kunorpammos. Kusorpamm nepeore copTa CTOHT 7 pybaeil, BTOporo
copTa n pyGsed. BopazuTb LeHY OOHOTO KHAOTPAMMA CMECH,

7. Yxa3aTb NOCPEACTBOM 3HAKOB, NPHHATHIX B anredpe: 1) cymmy kBaa-
paToB YMCeN T H y; 2) KBAaAPAT CYMMBI 3THX Xe YHCeJd, 3) npousselexue
KBAApaTOB 3THX 4Hces; 4) KBaapaT mpOHsBeleHHS HX; 3) NpoHaBeleHHe
CYMMBbl 4HCeN & H b Ha HX pa3HOCTb; ©) YaCTHOE OT Ae/eHMT CYyMMBbl
YHCEN TN M 1 HA HX PA3HOCThb (fl0Cje/]Hee BLIPA3HThL ABOAKHMM ITyTéM, T.e.
nocpeicTBOM 3HAKa «:» ¥ NOCPEICTEOM YeDThHI).

8. BulukchnTts cnenyouke Beipaxkendd npy a = 20, b=8 uc=3:

1) (a + b)c; 2) a + be; 3) (a+ba — b;
4) (a+b)(a—b);, B) (atbd):c 6)a+b

9. Hanucats BHpa)eHHe, KOTOpOE MGAYYHTCS, €CAH B NPOU3BENCHHY
3ab BMeCTO @ NOXCTABHTbL CYMMY Z + Y W BMECTO b — pasHocTh & — Y.

Heropuueckue ceegeHns

Anre6pa NPOHCXOAMT OT CAOBA «afbLKeSp». JTUM CAOROM HAYKHAA0Ch 3a-
[IaBHE MATEMATWUECKOrD COMHHEHHA, HAMMCAHHOrO yuéHeiM Anbsxsapusmu (IX B.).
Cnoso «Ansxsapusmu» {¢u3 Xopesmas) yKasuBaeT Ha NPOUCXOMEEHHE VUEHOCQ
uz Xopeama {HnHe XuRa, YabexkucTan), CounHende AJbXBapH3MH 00X Ha3BaHHEM
«AnbnxeSp H anbMyxaBanas wanaraeT Cnocofbl DENCHHS YpABHeHHH. 3haueinne
cnoBa «anre6pas GygeT NOHATHO [0CAE H3YYEHHS TaBbl 06 YPABHEHHAX.

BykBbl 1l 0603RaUeHHS YMCEN BEET BEPRhE QPaHUysckKi mareMaruk B u-
eta B 15691 r. Ilocae Hero ocoGeHHO WHPOKO TMONBL3OBANCA GYKBEHHBIMH 060-
3HAYEHNSIMY 3HAMEHMTHH hpannysckuit dunsocod ¥ mMateMatuk Pene Hekaprt
(1596-1650).

3HakH, ynotpefaseMble B HacToAlee BPpeMA B anreGpe, BBEASHB PA3IHYHBIMH
MaTeMaTHKAMH B DasHoe BpeMA. [Ipexne 5aa ofo3HadeHHs AeHCTBHI ynoTpebasad
Uesoe ChoBO maH xaxe dpasy. llpaktudeckas notpeGHocTs B Gojlee GbICTpBIX
BRIYHCIEHHAX TPHBOLRKIA K NOMLITKAM COKPAUlEHHS OTAeAbHbIX Hanboaee ymoTpe-
GHTeIbHHX CJO0B, NOKA, HAKOHEL, 3TH CNOBA WM HX COKPAUICHHS HE 3aMeHs/HCh
CTIRUHANBHBIMKM 3HAKAMH. YKameM BpeMms MOABJEHHA Hanbojee YnoTpeSHTe/IbHLIX
3HAKOB.

3HakK CHOMEHHA M BBISHTAHHS «+» M «—» BBEeHEl GBIH HEMEUKHM MAaTe-
matHkoM Buamanom s 1489 r, Jlo Hero emwé oHM BCTpeqalOTCH B PYKONMCAX
BEJHKOr0 MTaibRHCKOTo XyAoxkHMKa JleoHappo na Bupun
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M oGo3HaueHuA paseHcTBa BBeREH Gl (B 1557 r.) aurauiickum anre6pau-
cToM PekopnoM 3HaK «=», «uB0, — Kak MHCAA OH, — HHKAKHE ABa TPEAMeTa He
MOryT OpiTh §0/1€€ PaBHLIME, HeM JIB@ MAPAJJIE bHbIE JHHHK ONAHAKOBOH JHHbIH,
Hpyrofd anrnuitckui mMaTeMaTnk XeppuoT BBEN 3HaKKM «>» H «<s (B 1631 1)
H TOYKY KAK 3HAK YMHOMEHHS.

B 1694 r. sHaMeH#TblM HeMeLKMM MateMatikom JleitG6ruiuenm (1646-1716)
BrepBble BBEAEH 3HaK «» ANR OB03HAYEHHN AS/JEHHR, KOTOPOE paHblie Hero ofo-
3HaYaloch YyepToH.

Ckobxn (), 1] u { } scrpevatotea Boepssie B Tpyaax (AaMaHACKOTO MareMa-
tHKa Mupapa (1629r1).

He Bce aT¥ 3uaku cpasy exognad so BceoBluee ynotpeGaenne. HekoTopsie
MaTEMATUKH NPOAOAXKANHM eulé NONbI0BATHCH YACTHYHO CTAPBIMH OB03HAYEHHAMH.
AsreGpanuecuyio CUMBOTHKY & 66 HACTORIIEM BHAE MOMKHO CYNTATH DKOHYATEALHO
ycTaHosuBulefics Juuib K Kopuy XVIIL cronetus. OrpoMuoe BiusiHHe oKasanu
B 3TOM QTHOLIEHWH COYHMHEHHs Beaukoro anrauiickoro yuénoro Mcaaka Hbw-
rona (1642-1727).

II. CgoiicTBa niepBbIX Y4eThIPEX
apUpMeTHYeCKMX JeHCTBHIMA

HanoMHUM u3BecTHBIE yXKe H3 apudMeTHKM IAaBHeflHe CBOW-
CTBa JEHCTBHU C/AOMEHHA, BLIYHTAHMI, YMHOMKEHUS H JEJEHHs, TaK
KaK 3THMH CBOHCTBAMK NPUJETCH HACTO MOJNb30BATbCH H B anarefpe.

6. Cnomenne. a) Cymma He usmexHsemcs om nepecmanossil
crazaemprx (NepeMeCTHTENbHBIN 3aKOH c/oxeHns). Tak:

3+8=8+3; 54+2+4=245+4=4+2+5.
Boofiwe:
a+b=b+a,a+b+c+...=btate+...=c+a+b+...

Psan Touek nmokasniBaeT, YTO YHCJO cJaraeMbiX MOeT OLITh U Bo-

Jnee Tpéx.
6} Cymma HECKOALKUX CAQZAEMbLX HE UBMEHUMCA, eCAl KaKie-

Hubyob u3 HuX 3amerume ux cymmol (coueTareabHblil 32K0H CJo-
wenua}. Tak:

3+547=34+(54+7)=3+12=15
4-++7+11+6+5=T+(4+5)+ (Il +6)=7+9+17=33.
Boo6ue:
a+bt+c=a+{b+c)=b+(atc)uTm

Huoraa 70T 3aKOH BBIPAXKAKT TaK: CAQZAEMbIE MONCHO COedu-
HAMb 8 KAKUE YSOOHO ZDYnIbl.
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B) Ymobet npubusume K KaKOMY-AU4b0 uucry CYUMMY HECKOAbL-
KX wucen, Mox¥cHo npubasume omdenvio Kaxdoe ciazaemoe 00RO
3a dpyeum. Tax:

54+(7+3)=05+7)+3=12+3=15.
Boob6uie:
a+{(b+c+d+..)=a+btc+d+...

7. Boruuranme. 2a) Umobu svivecms 4z Kakoeo-wubyde wucaa
CYMMY HECKOABKUX 4HUCeA, MONCHO Bbidecmb OmdesvHo Kaxcdoe
caazaemoe o0Ho 3a Opyeum. Tak:

20-(5+8)=(20-5)-8=15-8=7.
Boobuze:
a—(b+ct+d+..)=a—-b—c—d—...

6) Ymobet npubasums pasHocme O08Yx uuces, MOMHO npuba-
8UMmb YMEHbLLAEMOE 1L 3AMEM 8bldecmb SILLIMAEMOE. Taxk:

8+ (11 -5)=8+11~5:= 14,

Boo6uie:
a+(b—c)=a+b—c.

B) Ymobbt sbiecmo paznocms, MOMCHO cHaiaia npubasumo
sptiimaemoe 1 3amem Buiiecms YMEHbUIOEMOE. Tak:

18— (9-5)=18+5-9=14,

Boobue:
a—(b—c)=a+c—b.

8. ¥Ymuomxenue. a) [Ipoussedenue He uamenumcs om nepe-
CMAMHOBKU COMHONcUumenel (TepeMecTHTEbHEIH 3aKOH YMHOXEHHA).

Taxk:
4.5=5.4, 3.2.5=2.3.5=5.3-2.

Boo6ure:
ab="ba;, abc...=bac...=cha...

8) fpousgedenue HeCKOABKUX COMHONCUMEALH HE UIMENUMCS,
ecau Kaxue-nubyde u3 Hux 3amequms ux npouseedenuem (coyera-
TeJIbHBIA 3aKOH yMHOXKeHHs). Tak:

7-3-5=5-(3-7)=5-21 = 105.
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BooGiue:
abe = a(be) = blac) u 1. 1.

B) Ymobe. ymuomcume Kaxoe-aubo wucio ua npoussederue
HECKOALKUX COMHONCUMENEH, MONCHO YMHONCUMb MO HUCAO HQ
nepebili COMHONCUMENb, NOAYHEHHbLL DE3YAbMAm YMHONUMbL HQ
amopoi comroxcumens u m.d. Tax:

3.(5-4)=(3-5)-4=15-4=60.

Boobue:
albed ...) = {[(ab)e]d} ...

r) Ymobbr ymMHONuMb NPOUSBEDEHUE HECKOABKILX COMNONCUME-
Al HQ KAKOe-AUBO HUCA0, MONCHO YMHOMUMb HA MO HUCAO0 OOUH
U3 comromumenel, ocmasug pyeue 6e3 usmenenusn. Tak:

(3-2-5)-3=(3-3)-2-5=3-(2-3) 5=3-2-(5-3).
Boobuze:
(abe..)m = (am)be... = a(bm)c... u 1. 1.

N) Ymobor ymHOMUME CYMMY HA KAKOE-AUBO UUCAD, MONHO
Kamooe cAQzaemoe YMHONCUITD HE MO HUCAO U NOAYHEHHBIE pe-
ayasmamst croxcums. Tax:

(5+3)-7=5.-7+3-7,
Boobie: '
(a+b+c+..Jm=am+bn+em+...

B cHay HEPEMGCTHTE.HBHOFO 3aKoHa YMHOMXEHHA 3TO Xe CBOHCTBO
MOXHO BBIPA3HTb TaK: #mMobbl YMHOMUME KAKOe-Aub0 HUCAO HA
CYMMY HECKOABKUX HUCEA, MOKNCHO YMHONCUML 3O YUCAO HA KAX-
dve cageaemoe omAIesbHO U NOAYUERHbLE PE3YAbMAMbL CAOHUMS.

Tak:
5-(446)=5-445.6.
Boobue:
ml{a+b+c+...)=ma+mb+mec+...

ITO CBOHCTBC HA3LIBACTCH Pacnpederumenbiotm 3aKOHOM YMHO-
HEHNA, TaK KAK YMHOMeHHe, IPOU3BOAHMOE Had CYMMOH, pacnpede-
AfEMECA Ha KaXI0e CJIaraeMoe B OTHENbHOCTH.

e) PacnipenenuTenbHbll 3aKOH MOXKHO MPHMEHATb M K Pa3HOCTH.
Tak:

(8—5).-4=8-4~5-4; 7-(3—6)=7-9—7-6.
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Boo6iue:
(a —b)c=ac—be; a(b—c)=ab~- ac,

T.e. 4mobeL YMHONCUMbL DAIHOCMb HA KAKOE-AUOO YUCAO, MONCHO
YMHKOXCUME RO 3MO HUCAO OMOeAbHO YMERbLUOEMOE UL aptilimaeMoe
U U3 nNepeozo pesyibmama gbiiechie 8Mopold, «mobsl YMHONCUME
xaxoe—ﬂuéo YUCAO HA PA3HOCME, MOWCHQ 3M0 HUCAO YMHONCUMD
omdeabHo HA YMEHDUIAEMOE U BUIMUMAEMOE U U3 NEPBOZO PEe3YAb-
mama sst4ecmy 8mMopotl.

9. Henenme. a) Ymobw pasdesume cymmy na xaxoe-aubo
YUCAD, MOJMCHO pa3desums HA 3MO HUCAQ RAXO0E CAQ2aeMOe OMm-
0eAbHO U NOAHUEHNbIE PeIYAbMANbl CAONCLMY.

3041245 30 12 5 2
——**3"-"——?+-§+§—10+4+1§.

Boo6ue:

at+b+ec+...

a b C
=—+—4+—+...
m m m m
6) Ymobsi pasdesumb pA3HOCMb HA KAKOL-AUDO YUCAO, MONCHO
pasdeaume HQ IMO YUCAO OMOEALHO YMEHbULLEMOE U BbIHLMAEMOE

U U3 nepeozo peayavmamda sbiiectmsy amopod:

20-8 20 8 3

=5 5=4 15
BoooGrue: a-b a_ i
m m m

B) Ymobot pasderums npoussedenue HECKOALKUX COMHONCUME-
A€l Ha Kakoe-Aub0 HUCAO, MOXCHO DA30eAUMb HA MO YUCA0 O0UH
u3 comuoncumened, ocmasus Opyzue 6e3 USMEHENUS:

(40-12-8):4=10-12-8=40-3-8=40-12-2.
Boobiue:
{abc...):m=(a:m)be...=a(b:m)c... utA.

r) Ymobu: pasdesums xaxoe-zubo wucso Ha npoudsedenue
HECKOABKUX COMHOXCumened, MONCHO pa3desumes IMO LUCAO HA
nepevil COMHONCUMEND, NOAYUEHHbl pesyasmam pasdesums Ha
8MOPoLL COMHGHCUMERb 1 m. 0.

120:(2-5-3)=(120:2):5]:3=(60:5):3=12:3 = 4.
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Boo6ue:
a:(bed..)=[(a:b):c):d... uTm

1) YraxeM eule cleiywinee CBOHCTBO AesleHUS:

Ecau deaumoe u Oeaumens ymuoxcum (uiu pazdesum) Ha oOHO
L MO MHee HUCAO, MO YACMHOE HE USMEHUMCA.

[TosicHuM 3TO CBOHCTBO HA CNEAYIOWMX ABYX NPHUMEpAX:

8
1)8‘3~§,

YMHOKHUM JIeJUMOE H JeJWTeNb, NOJAOKHM, Ha O; TOTAA NOJYYHM
HOBOE 4acTHoe:

8.5
8-5}:(3-5)=——
(8-5):(3-5)= =3,
KOTOpPOE MO COKPALIEHHH APOOH Ha O RACT [pexHee YacTHOe g
9 3.5.3:6
4°6 4.5

2
YMHOMHM JeTUMOE U IeHTeb, [TOJOXHM, Ha = TOT/IA NOMYHHM
HOBOE YACTHOEe!
(3 2) ) (5 2)
4 7/ °\8 7/

KOTOpOe, COMMIACHO NPABHAaM YMHOMEHHR H JejeHds npoGell, pasHo:

3-2 5-2_3-2:(6-7)_ 3-2:6-7
4-7°6-7 4-7-(5-2) 4.7.5-2°

N 3-6
YTO [10 COKPAUIEHHH HAa 2 W HA 7 HaéT npexHee YacTHOE B

Boo6ie, kakue Onl uucna a, b W s HH OblaM, BCeraa
(am} : (bm) = a : b, 4To MOXKHO HanuCaTh M TAK;

am _ a
bm b
ECJ]H HaCTHOE He H3IMCHACTCH OT YMHOMEHHA AeJIMMOTQ H JeJR-
TEJH Ha OAHO H TO XK€ YHCJAO, TO OHO HE H3MEHHLTCH H OT JeJIeHHH

JeRHMOTO H JeJqMTed Ha OQHO H TO XKe UHCJIO, TaK KaK jesieHHe Ha
Kakoe-HHUOYADb YMC/IO PABHOCH/ILHO YMHOMXKEHUIO Ha 06PATHOE YHCIO.

10. ITpumeneHMe CBOMCTR AEMCTBHH. YKa3aHHbLIMH CBOICTBA-
MH NeHCTBHH MOXHO 4acTQ MOJB30BaThCs AJA NpeofpasoBaHuA aJ-
re0pauyeCcKMX BuIPAXKEHHH; Hanpumep:

a)e+b+a+24b+a+8 Ilonbayacs CoUETATEbHBIM CBOIl-
CTBOM CJIOXKEHHS, CIPYNIHpyeM cjaraeMble Tak:
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(a+a+a)+(b+b)+(2+38).
3Ty CyMMY KOpoue MOMHO HaNHCATh TAK!
{a-3)+ (b-2)+ 10,

YTO, MOJb3YACh MEePEeMECTHTEABHLIM CBOHCTBOM YMHOMEHUS, MOXKHO

flepenucarh Tak:
3a + 2b + 10.

6) a+ (b+ a). Urobul k uncay a npubasute cymmy (b + a),
MOXHO K a npuOaBuTb b W 3aTeM emé a; noayuuM a -+ b+ a.
Crpynnupyes claraembie Tak:

{a+a)+b
3Ty CYMMY MOXHO HalHCaTh KOPOUe Tak:
a-2+b, um 2a+b.

B) a- (3z%a). UroBul YMHOXWTL UHCO @ Ha Mpou3BeeHHe 3zla,
MOMHO 4 YMHOXHTb Ha 3, NMOAYYeHHBIH PE3yJLTaT YMHOKHTL Ha
u 1. 1. Hoayunm a3z2a. Dro mpousBenenye MoxHO HanucaTh: 3alz?,
nocrapus Oyksbl B a/n¢paBUTHOM MOPAAKE, a YHC/I0BOH MHOMUTEJD
BNepeay.

r) (é cm:) - 10. YroBbl yMHOXHTH NpousBegeHue Ha 10, MoxHO

" |
YMHOXHTb HAa 10 0HH KakoH-HUGYIb COMHOMKHUTEIb. YMHOXUM g Ha
10; Torpa nmoayuwm 2azx.

1) (a+ z+ 1)-3. CornacHo pacrnpefejMTeNsHOMY CBOHCTBY
YMHOXKEHHS TTOAYUHM:

(@-3)+ (z-3)+ (1-3),
YTO MOXHO HaHHCaTh TaK:

3a+ 3z + 3.

Yab
e} 5 Yro6nl pazgenuth npoussenesve Yab Ha 3, MoxHO pas-
AeauTh Ha 3 OOHH COMHOMXHTENb 9; pa3fesins, noayunm 3ab.

Ynpaxcrenus.

YNpOCTHTE CJEAYIOLIHE BLIPAXKEHHs, OBBLACHHB, KAKHMH CBOACTBAMH
JeHCTBHEA MPHXOIHUTCA MOMb30BATHCA B KAXKAOM TIpHMepe:

10. a+b+a+b+ta z+10+(12-2)+ 3

I1.54+a(b—5)+a; z+{a+2).

12. m + (n —m); Seabzabrz.
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1o

13. (3zy) - (22); (gam)-?).

14. (z + 3} - 5; 7($+u+z)

15. (2a + 8b—4c) : 4; (10a%b) : 2

16. (72z — 18y) : 9 (20a2$3) (Sam ).
17. b 150z

e 2
44 7'7'



IF'nasa 2

OTHOCHTEJIBHBIE YHUCJIA
U JNEUCTBUA HAJ HHMH

I. TloHaTHE O BeJIHYMHAX, KOTOPHIE MOXKHO [MOHMMATH
B JBYX MPOTHBOMNONOKHBIX CMBICJIAX

11. 3amaun. 1. TepMomeTp B mosHOYL NMOKa3bisaj 2°, a B nod-
zedb 5°. Ha cKosbKo rpajlycoB M Kak M3MeHHJachb TeMIepaTypa oT
NOJYHOUM A0 [OJyqHA?

B 3T0#l 3anaye ycJIOBHS BLIPa)eHBl HeLOCTATOYHO NOJHO: Ha-
00 ewd ykasatbh, 2° Temna Wau 2° Xosmoaa TOKAa3plBaM TEPMOMETP
B MOJAHOUb; NOLOOHEE XKe YKA3aHWA H0KHb GBITh caeaHbl U OTHO-
CHTEJIbHO TeMIlepaTyphl B NoJjeHb. EcaM, Hanpumep, U B MOJHOYL
H B NOJIEHb TEPMOMETP YKA3LIBaJ TenJio, TO TeMlepaTypa 3a 3TOT
IIPOMEXKYTOK BpPEMEHH MOBHICHIACh 0T 2° 10 5°, 3HAYHT, NOBLICHJIACDH
Ha 3°; eCNH Xe B IOJIHOYb TEPMOMETP yKazbiBas 2° xo/104a (HHXKe
0°), a B nmoagens 5° temaa {suiure 0°), TO TeMnepaTypa NOBLICHAACH
HAa 2+ 5, T.e. Ha 7°, U T. T

B 3toit 3aade peyb UAET O BeNHUMHE, KOTOPYIO MOXHO OTCUHTHI-
BATb B ABYX MPOTHBONOJOXKHbBIX HAMPABJIEHHAX: YHCJIO TPALYCOB TeM-
neparypbl MOXKHQ QTCUHTLIBATL BBEPX OT HYJAEROH YepThl TepMoMeTpa
H BHHM3 0T Hee. [IpunaTo Temnepatypy Bbiwe 0° (Tenso)} cyutath
MONOKUTENBHOH W 0003HA4aTb YMCAOM TPagycoB CO 3HAKOM «+»,
a Temnepatypy Huxke 0° (X00Q) CYUMTATh OTPHUATEABHOH W 0603HA-
4aTb YKHCJAOM TPajiyCOB €O 3HAKOM «—» (He OymeT HeROpasyMeHwus,
eCaM nepsoe YHcso Bpath coBceM Ge3 3HaKa).

BripasuM Telleps HAILY 33a7ayy NPHMEPHO TaK: TEPMOMETp B TOJ-
HOub MOKas3biBa# —2°, a B nhojzeHb +5°. Ha ckosnbko rpapycos
M KaK H3MEHHJACh TeMIIepaTypa OT NONYHO4YH A0 noayius? B taxom
BHIe 3ajlaya NoJiy4aeT BHOJHe OTpelesiEHHEIN OTBET: TEMIepartypa
MoBbICHJIaCh Ha 2+ O, T.e. Ha 7°.

2. Korpa ckopuiét noesy OkTabpbcKoll xe/e3HoH jgoporu {coenH-
naouelt Mocksy ¢ Canxr-IletepGyprom) HaxoaMJ/cs Ha pacCTOAHHH
100 kM oT cTanumu Bonoroe (3Ta cTaHIMA IEKUT NPUOIHZHTEBHO
nocpeprte mMexny Mocksoi n Cankr-llerep6yprom), Torna nouto-
BblH noesq 3Tod gopord Obla Ha paccTostiud SO kM ot Bosororo.
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Ha kakoM paccTOfIHMH HaXOAMJHCh TOTA2 3TH ABA TOe3Aa Apyr of
npyra?

B TakoMm BHae 3Ta 3ajaya NpPeACTABAAETCA HEe BROJHE Ompe-
HenéHHON: B HeHt He CKa3aHO, HAXOIW/HCH JM MOe3fla N0 OAHY
cTOpoHy of Dosororo, Hanpumep, B CTOPOHY N0 HAaNpPaBJIEHHK
k Caukr-IleTepfypry, uau e oHH ObLIIM MO pasKble CTOPOHbI OT
Bonororo. Ecnu mepsoe, To paccrosiHMe Mex[Oy moe3faMu GBIIO,
oueBupHo, 100 - 50, T.e. 50 kM, a ecam BTOPOE, TO 3T paccTosHue
6uio 100 + 50, T.e. 150 KM. 3HauuT, OAA TOro ytofw 3Ta 3agada
Oblia onpenenéHHON, HeJOCTAaTOYHO 3a1aTh BEJIMUHHY DPaCcCTOSHHS
noespor ot bosororo, Ho emd HyXHO yKasarh, B KaKOM Hanpasjie-
HUM 3TH PACCTOAHHMA Hano CuMTaTh OT Bonororo.

Mul mMeeM 3nech ONATL TpUMEp BEeNMYHHBL, B KOTODOH, Kpome
e€ pasmepa, MOXHO DacCMaTpHBaTh ellé HanpaBJseHHe. OmHo
M To e paccrosiHHe (nampumep, 100 kM) ot noesma no Bosororo
MOXKeT ObITb B3RTO B OQRHOM HanpaeneHuM (Hanpumep, Kk Mockse)
¥ B Apyrom, nporueBononoxHoM nepeomy (k Caunxr-IletepGypry).
O6biKHOBEHHBIE @PH(METHYECKHE YHCJIA TIOKA3BIBAKOT TOJNbKO BEJM-
YHHY PacCTOAHUR H HHYEro He FOBOPST HAM O HAMPABICHUH, B KOTO-
pOM 3TO PACCTOSHHE B3ATO.

B nansom cayuae npuuoce Obi K 4HCAY, YK23LIBAWOILEMY pac-
CTOSIHHe, IPUCOEAMHATL YKa3aHWe HampaBieHud, Hanpumep, 100 kM
x Mocxse, 50 km k Canxr-TlerepBypry u . 0. Tonbko Torna sanaua
CTAHOBHUTCH BIOJHE OflpefeéHHOH.

YKa3aHHA HanpaBAeHUH MOXHO BEIIIONHKTL TakK:

Ha3osémM kakoe-HuOyAb ONHO M3 ABYX HanpaeneHuil OKTAGDH-
CKOH popord (sanpumep, wanpasjenve oT Canxt-Iletepbypra
K MockBe) NoONOXHTENbHBEM, 2 NPOTHBONOJOXKHOE HaNpas-
neude (ot Mocksbl k Cankr-Tletep6ypry) oTpumaTenbH b M;
c0o00pa3HO 3TOMY DACCTORHHSA, CUMTAEMHE B MOJOKHTEALHOM
HanpaefeHHK, ByJeM Ha3bBATL NONOXUTENbHHMMH PacCTONA-
HHAMH, 2 PACCTOAHHUHA, CYHTAEMble B OTPHLATENEHOM HAPABNEHHH,
Byaem cHMTaTh OTPHLaTe/ bHbMU. IlepBrie GyaeM BhIpaxaThb
YHCAAMK CO 3HAaKOM «+» (M1I0C) WM BOBCe Ge3 3HAKAa, a BTOpHIE
YHCJIAMH CO 3HAKOM «—» (MHHYC).
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Taxk, ecan noesd HaXOAMTCHS B Mecre, orcTositeM Ha 100 km ot
Bosororo no Hanpasnennio K Mockse, To Mbt GyeM FOBOPHTH, Y4TO
ero pacctosinie oT bonororo parwo +100 km (e npocto 100 km);
eC/IM Ke N0e3[l HAXOAHTcA, nonokuM, Ha 50 kM ot Bosororo no
nanpasaennio K CaukT-TleTepfypry, TO MEL CKaXkeMm, UTO €r0 paccTo-
sune oT bosororo pasuo —50 kM, 31e¢h 3HAKH <+» H ¢«—», KOHEUHD,
He 0003HAYal0T JeHCTBHI CNOXKeHUA H BHIYUTAHUA, d TOMBKO CAYIKAT
YCJIOBHO A5 0003HAYEHHsT HATIPABACHUI .

Bhlpasum Temeph Hamry 3ajady Tak: Korda ckKopwid noesn Ok-
TAOPLCKOH Kese3H0l [0pOTH Haxoauscs oT Bosororo Ha paccros-
tun +100 KM (uau npocto 100 kM), Torga NOYTOBLIE Noesp 2Toi
popord 6ol ot Bonororo Ha paccrosHuun —50 km. Kak semuxo
ObJIO TOrJa paccTofiHMe MeXAy 3THMH moe3namu? Temepn 3ajaua
BHIDAXKEHA BIOJIHE TOYHO M OTBeT Ha Heé TOJyYaeTCsd Olipesenén-
Hulil (cM. pHC. 1, Ha KOTOPOM CTpeJKa YKa3blBaeT MOJOXKHTeJbHOe
HarpasieHHe JOPOrH); noesfa HaXOAHIUCh Ha paccrosiuy 100 + 50,
T.e. 150 xm.

12. dpyrue BeawdYHHBI, KOTOPbIE MOXKHO MOHUMATL B ABYX
NPOTHRBOMIGIOKHBIX CMBICTAX. Kpome BeJIHYHH, YK3a3aHHBIX
B MpeABIAYUWHMX 3aflayax, MHOTHE Jpyrde TaKKe MOTyT OuTb
paccMaTpHBaeMbl B [BYX [POTHBOMNOJOXHBIX CMEICAaX. TakoBol,
HalpuMmep:

Joxox B NPOTHBOTIONOMKHOM  CMbicae  Gyger  pacxon

BEIMT PRI " " " " TIPOMI P
TPHObLAL " " ! " yOniTOK
UMYyLeCTRO " " " b JAOAT M T.ML

Ecnv noxon, BHMIDHIL, NPHOLLIb, HMYLLECTBO H T. [I. YCJIOBHMCSH
CYMTATb BEJIHYMHAMH MOJOXKHTENbHBIMH ¥ BbIPAXKaTb HX 4YHCJAAMH
CO 3HAKOM «+» (MM Ge3 3HaKa), TO pacxofl, NPOHTPHL, yOLITOK,
HOJT W T.[. NPHHATO CYHTaTb Be/WYMHAMHU TOFO JKE poja, HO OTpH-
LATeIbHBIMH H BBIPAXKATh HX UHCJAMH CO 3HAKOM ¢—»; TOTIA MOMKHO
FOBOPUTL, YTO PACX0j eCThb OTPHLATE/bHBIH ROXOL, MPOMTPHIL €CTh
OTPULATEbHbIH BRIMIPLIL K T. 1. [IpH TakoM coralleHHH MOHATHE!
OyayT, HanmpuMep, TdKHe CJOBeCHble BbIPARXKEHHA: XKHUJIMUILHOE TOBa-
PULLIECTBO NONYYUNO N0XOfa C KBapTHP: B sinBape +-200 py6., B dee-
pane +150 py6., B mapre —50 py6. (3Hauut, B MapTe NOJYHHACA
yowTok 50 py6.); WNM Takue: y cTapitero 6para MMyulecTBa ObLIO
Ha 500 py6., y cpearero na 300 py6., a y mnagmero sHa —500 py6.
(3HauuT, y Maagwero 6pata 6eia xoar 8 500 py6.).

Hapsagy ¢ ykasaHHBMM BEIMUHHAMH CYLIECTBYET MHOTO APYTHX,
B KOTODBIX HEJb3S YKa3aTh «HamnpapJeHWS»; HANPHMeEpP, HEMb3A [O-
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HUMATh B JBYX NPOTHBONOJOMHEIX CMbIC/IaX TaKHE BEJAHYWHLI, Kak
ofbem, NAoaLk U APYTHe,

13. OtHOoCcuTeabHBIe uncna. Yucna, Hayyaembie B apudMeTH-
Ke, CJYXKAT ANA BbIPAMEHHS TAKUX BJHYHH, HATPABAEHHE KOTOPLIX
He paccMaTpuBaerca (Hanpumep, KOTAA XOTAT 3HATh TOABKO pasMmep
KaKoro-HHOyAb PacCTOfHHs, a He HampaBaeHHe, 0 KOTOPOMY OHO
oTcuuTeiBaeTcA). Hnesa ke, paccMaTpiBaemble B anrefpe, cayxar
A7 BhIpAXeHWsl pa3Mepa BeJMUYHH M MX Hanpaeaedus. Hna atoro
BEJHYHHY, TOHHMaeMyl0 B KaKoM-HHOYOb OJHOM CMbICJIE, BHIPAXKAIOT
YUCAOM C MpefilecTBYOIIMM €My 3HAKOM «+», 3 Ty e BellHuu-
HY, MOHHMAeMyi0 B NIPOTHBOIOJOXKHOM CMBICTIE, BLIPAXAOT HHCJIOM
C MpeIIeCcTRYIINM eMY 3HAKOM «—»,

Uucno co 3Hakom e (+) (KOTOpLIE, BNpouem, NnpHHATO OITycC-
KATb) HA3LIBAETCH MOAONUMEALHBIM, YHCJIO €O 3HAKOM MHHYC (—)

1
Ha3blBaeTca ompuyameisHoim. Tak, +10, +§, +0,3 — nonoxureln-

5
Hble yHcaa, a —8, —7 —3,25 — oTpHuareabuble yncaa. K uncaam

npucoeuHAOT elé O (Hyib), HE OTHOCH ero HH K NOJOMKHTE/bHbIM,
HU K OTpUlaTe/bHbiM. Beipaxenus +0, —0 1 npocto 0 cumnrawres
PABHOCHJILHEIMH.

Hucaa noJIoKHTeNBHBIE, OTPULLATE/ibHbIE U HYJbL HA3LIBAKTCH
BOOOILE OMHOCUMEABHBIMU YUCAAMU.

AbBcorromuod 8eAuUHODI NOAOIUMENLHO20 YUCAQ HA3BIBACMCS
camo amo 4ucao. ABCOMOMHOUE 8EAUYLKOL OMPUYAMELIbHOZO YiC-
AQ HA3bIBULMCA NPOMUBONCACHCHOE eMY NOAONCUMEADHOE HUCAO.
Abcoaomran GeAutuna HYAs ecmos HyAb. AGCOMOTHAS BeIHYHHA
ydcna a oGo3nayaercs: |a|. Hampumep: |+ 7| = 47, |+ 1| = +1;
t— 1] =41 | = 5| =+5; |0] = 0.

JIBa OTHOCHTEJbHBIX YHCNA CUWTAIOTCH PABMLIMU, €CIH Y HHX
ORHHAKOBh! 26COJIIOTHBIE BEAHYHHB U JHAKH.

14. HaobpakenHe uncna Ha uucaoBodl ocu.  OTpeskom
npAMo# (puc. 2) HaskiBaeTCs YacTh Ka-
KOH-HHOYADb NPAMOI AMHUHK, orpaHnyen- ___4 2___
Haf ¢ 06eMX CTOPOH, HarpumMep, ¢ of-
HO CTOPOHBI TOYKOH A, a ¢ Apyrod
— ToukoH B. B KaxioMm oTpeske MOMXHO Pa3nuyarb. BO-NEPBLIX,
AJIMHY €r0, BO-BTOPBIX, HallpaBJ/ieHHe, KOTOpOe AAs LaHHOTO OTPe3Ka
MoxeT ObiTh RBOAKOe. Hanpumep, BO B3SITOM HAMH OTPE3KE MOXHQ
pasaMyaTh HanpaejenHe WAaK oT To4YkH A K Touke B, uiH, HaoGopoT,
oT B k A. Ecay Mbl paccMaTpHBaeM B3sTbiH OTPE30K B HAIPaB/eHUM

Puc. 2
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oT A K B, 10 rouky A MH ©yaeM Ha3biBaTh HayanoM OTpesxa,
a To4Ky B — ero KOHHOM.

C noMomew TaKMX OTPE3KOB Mbl HAMIAIHO MOXKeM H300pa-
MaTh OTHOCHTE/IbHbIE YHCJa chaenyoluuM obpaszoMm. Bosbmém ka-
KY10-HHOYAb TpAMY0 (HanmpHMep, FOPH3OHTANBHYIO) M YCAOBHMCH,
Kakoe M3 JIBYX HallpaB/JeHHH 3Toit NMpAMOH CYHTaThb IIOJCXKHTE/ b~
HbiM {puc. 3). Ilpumem, Hanpumep, HalpaBjieHWe C/ieBd HaNPaBO
(ykasannoe cTpenkoil) 3a MONOKHUTEILHOE, TOrA4 NPOTHBOMONOKHOE

— ——

|C' 1 L L A Il L L [ ) JB

4 23 2 -1 0 4l +2 +3 +4 45454
Puec. 3

HalpaBJeHHe — CNpaBa HaleBO — Mbl 6YIEM CUMTATh OTPULATENb-
ueiM. Mlanee, npumem xakoi-uuGynb OTpPe3ok ¢ (M306paxEnHbiil Ha
yepTexe) 3a elMHMLUY JAJHHBL [lycTb Tenepp naHO KaKoe-HHOYLb
NOJIOKUTENBHOR YHCO, HANpHMeD, +5,4. Bo3bméM Ha Hawedl npsamoil
MPOH3BONLHYIO TOUKY A M TpuMem e€ 34 Hayamo OTPE3KOB; 3aTeM
H3 3TOH TOYKM OTJIOXKHM BrpaBo D4 exZWHMI[ AMHHH, PABHEIX a.
Torna nonyunm otpezok AB, njinna KoToporo pasHa 5.4 eauHwmIl
H HalpasjeHHe nonoskutennHoe. Konell B 3Toro orpeska usobpasur
HaM HarasgHo YyHCA0 +5,4. BozbméM Teneph oTpHLATENBHOE YHCJIO,
nanprmep, —4. Urofbl U306pa3uTh ero HarisigHO, OTJIOKHM OT TOH
e TOYKH A BneBo 4 enHHHIH AunHbt. Torna noayuum otpesok AC,
LJKHa KOTOPOro paBHa 4 eflHHUUAM, & HAaTpPaBJ/eHHe OTPHLATENbHOE;
korell C' 3Toro oTpeaka u3o6pasuT uMcao —4.

MoxHO npeacTaBuTs cebe, YTO BCE OTHOCHTE/bHLIE YHCNA H306-
paxerbl ogobubiM 06pa3oM, KAK KOHIbI HAMpaBAeHMBIX OTPe3KOB,
OTJIOXKEHHBIX HA ONHOM W TOH Xe NPAMOH OT OIHOH # Toit Xe ef
TOYKH A, NPUHATON 32 Hawaao oTpe3koB. Torma Ha To# YacTH
MPSMOM, KOTOpaR pacloJiokena Hanpaso ot A, H306pasaTcs TOYKAMH
MOJIOKUTEMbHBIE YHC/A, @ HAa YACTH TPAMOH, pacmofoKeHHOH BJIEBO
oT A, uzolpaszarca oTpunaTensHbe ukcaa. Uncho Hynas naobpaxka-
eTcsl Ha 3ToH npsAMoil Toukoil A. Takas npaMas yacTo HasbiBaeTcs
YUCAOBOL NPAMOL, UIH HUCA080H GCHIO.

Tak xax HanpaBreHue OTPE3XOB, KOHUBI KOTOPHIX H306paxainT
YHCAA CO 3HAKOM ¢-+», MPOTHBONOJNOMKHO HANpPAaBNEHHIO OTDPE3KOR,
H300paXKaIolNX YHCAa CO 3HAKOM «—», TO M CaMble 3TH 3HaKH IpH-
HATO Ha3biBATb NPOMUBONOAOHHUMU 3HAKAMH. BeAkue nBa uucaa,

i |
Kak +3 u —3, tgH —5 W T.M., Y KOTOPBIX 3HAKH NPOTHBONOAOKHL,
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a abcosloTHble BEIHYMHB OAMHAKOBLI, HA3LIBAIOTCH AUOMUBONOLONC-
HOIMU HUCAAMU.

PaccmoTpuM Tenepb, Kak MPOM3BOAATCA PasdsivyHble AelcTBUA
Hall OMHOCUMEAbHOIMU HUCAAMU.

I1. Choxenne OTHOCHTEJILHBIX YHCEN

15. 3apaya. KoonepaT#BHOe TOBAPHUIECTBO NOJAYYHNO NPHOLI-
JH B AHBape a pyOaeit u B despane b pybaeil. CKoabko NpHOLIIH
MOMYHHIIO TOBAPHILECTBO 33 ABA MecAla?

Hanwnwem Qopmyay aas pelreHus. 3ToH 3ajaud. QueBHIHO, uTO
npubbiib 32 ABa Mecslla PaBHAa CymMMe [PHObLIeH, MOJYuYeHHbLIX 3a
Kaxiblit Mecsit, B otaenbHocTH. OG03HAUHB WCKOMYI0 CyMMY depes
T, NONYyYHUM QopMyTy:

r=a+b.

Ho koonepaTHB MOXeT MOJNYYHTb 33 OOMH M3 3THX MeCALEB
HAH jaxe sa oba He Npubelab, a yObITOK. UToGb MOMHO BblI0
H B TAKHX CAy4YasaX NPHMEHATh Hally QOPMYNy, Mhl JOJKHB GyaeM .
nofpasyMmeBaTb 104 OYKBaMM a M b OTHOCHTe/bHHIE YMCaa, T.e.
NOJOXKHUTENbHLIE WM OTPHUATENbHBE, CMOTPA 110 TOMY, OBUTH JH
NOJYyYeHbl 338 JaHHbLIA MeCcAl TPUGKLIbL UK YObITOK. TakuM ofpasoM,
Mbl JO/DKHBI YMeTh CKJAAABIBATE OTHOCHTE/BHbIE UHC/A,

16. Cnoxenye aByxX ymces. Pasbepém cHauana ABa YacTHLIX
caIyyass COKeHHA OTHOCHTENbHBIX JHCEI.
a) Cymma 0gyx npoOmMUBONOAGIHCHEIX Huces pasHa Hyaw. Tak:

(+5)+(=5)=0; (-3)+(+3)=0; (+4,7)+(-4,7)=0.

Boo6ute:

(+a) + (—a) = 0.

B caMoM pene, ecad, Hampumep, KoonepaTHs MOJYYWJ 33 OAHH
Mecs1l MPHObLIb, A 3a ApPYTOH CTOMBLKO Me YOBITKA, TO B pesy/sTare
OH HE HMeeT HH NMPHOELTH, HH YOBITKA.

Touno Tak e, ecsy noes] Npolles 0T CTAHLUHH B KaKOM-1u60
HanpasJeHHM O KM, a 3areM B 00DATHOM HROPABJEHHH TOxKE B KM, TO
B Pe3y/bTaTe OH 0Ka3a/Ccs Ha TOH XKe CTaHUWH U COBCEM He yAaJHJICH
OT Heé.

6) flpubasums & kKaxomy-Hubydb wucay Hysv uiu npubasums
K HYAI0 KAKOE-HUbYOb YUCAO — 3HAHUM OCMABUMb 3MO YuCA0 Be3
usmenenun. Tak:

(+75) + 0= +75;  (=75)+0 = —75;
0+ (+35) = +3,5 0+ (-35) = —35.
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Boo6uie:
(+a) +0=+a; (—a)+0= —a.

B camom 1ene, ecay, HaNpPHMep, KOOIEPAaTHB MOJYUHA B NEPBHIH
Mecall 75 py6. npuObIAH MM yOHITKE, a B Apyrod He HoAY4HA HH
NPUObIIK, HH YOLITKA, TO B PE3YIbTATE ¥ HEr0 OCTANMCh T2 NPHOLLIbL
HJIH TOT YOBITOK, KOTOpHIE OH [IOJYYHJ B NepBbl# MecsL.

BepuéMmesn Teneps k dapade npepnaylero naparpaga. Mb Hanu-
cany o6uyio hopMyay AJs eé peuleHUs, HMEHHO: T = a + b.

PaccMOTpHM passiMuHble cly4ad, KOTOPble MOTYT BCTDETHTbCS
pH 3aMeHe OyKB ¢ ¥ b TaHHLIMK YHCAAMM.

1-8 cnyuat. 3a kaxcdoi mecay nosywena npubbviap. Hanpu-
Mep, B nepsuif Mecsy nodgyudeHo 200 py6., a Bo BTopoii 150 py6.
NpUOELIH.

B 3ToM cayuae a = +200; b = +150. Quepuano, uTo:

z = (+200) + (+150) = 4350,

T. €, KOolepaTHB MONYYHJ 3a ABa Mecsua 350 pyG. npHObLIu.
2-it cayvan. 3a kaxdol mecay noayyen yboimox. Hanpumep,
B MepBuIi Mecal noayvedo 200 py6., a Bo BTOpoH 150 py6. y6uTKa.
B stom cnyuae a = =200, b = —150. QuesuaHo, uto:

z = (—200) + (—150) = —350,

T. €. KOONEPaTHB MOJY4YM 3a OBa Mecsua 350 py6. ybbitka.

M3 3TUX npuMepOB MOMXHO CENaTb TaKOH RBIBOJA!

Ymobut caowcume dsa wucaa ¢ 0OUMAKOBLIMU 3HAKAMU, HAOO
CAOMCUME UX aOCOAIOMHbIe BEAUHURDL L NOCMABUMb MOM e SHAK.

3-f cnyuai. 3a odun mecay noaywena npuboias, a 3a dpyzod
ybuimok, npuvem npubsian noiyweno Goasuie, wem yboumxa. Ha-
npumep, 3a nepBuld Mecsiy, noayvero 200 py6. npubbLIH, a 3a BTOpOi
150 py6. y6biTKA.

B sTom cayuyae: a = +200; b = —150. OueBugHo, uTO B HTOrEe
KOONepaTHe Noay4dua Beero 50 py6. mpubey, T. €.

z = {(+200) + (—150) = +50.

4- cayuai. 3a 0dux mecay noayvera npubsiab, a 3a Opyeoti
ybuimox, npusem npubuiiu noaydeno menvue, wem ybouumsa. Ha-
npuMep, 3a NepBuli Mecsy noayueHo 200 py6. y6uiTKa, a 3a BTOpPOH
150 py6. npuGbimu.

B stoM cayuae: @ = —200; b = 4+150. OueBujiHo, UTO B HTOTE 34
JIBa Mecsua Koornepatus noayyua 50 py6. ybuitka, T.e.

z = (—200) + (+150) = —50.
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U3 nocrepnux AByX NpHMEDOB MOMHO CAENATH CJEAYIOUWHMIA Bbi-
BOJL:

YmoboL caocume 38Q YUCAQ C PABHbIMU 3HAKAMU, HAOO Halimu
PA3HOCMb ux aGCOMOMHbLX 8EAUYUH U NOCMAasums neped Hell 3HAK
Mo20 HUCAQ, i KOMOopoeo abroadmuas seauduna 6oibuie.

OT6pocHB 3HaK «+» Nepei NOJOKHTENBHEIM YHC/IOM, Mbl MOMXEM
HanucaHHble BhILIE PABEHCTBA HAMMCATL KOPOMe:

200 + (--150) = 50; — 200 + 150 = —50.

17, Ilpyroe BbipaxkeHue npaBMa cjomeHus. JlBa npaBuaa
CJIOXKEHHUS, YKA3aHHbIe HAMH, MOJKHO 34MEHHTDb JIBYMA ApPYIrHMH Mpa-
BUJIAMH, 0YeHb YNOGHBIMH /I NPHMEHeHHS:

a) [lpubasumo NOAOHCUMEAHOE HUCAO 3HAUUM APUBABUME £20
abcoriomuyio seaununy. Tak:

N+ (+3)=+10n {(+7)+3=7+3=10;
(- +(+3)=—4u(-7)+3=-7+3=—-4.

6) [lpubasume ompuyamerbrOe HUCAO 3HAYUM OMHAML €20

abcoatomuyro eeaununy. Tak:

(F7)+(-10) = -3 n (+7) - 10=7— 10 = --3;
(=T} 4+ (=10) = ~17 u (=7) = 10 = -7 ~ 10 = —17.
OTH 1Ba MPaBHJA MOXHO COKDALUEHHO BBIPA3MTL TAKUMH ¢h o p-
MYJaMH ABOHHEIX 3HAKOB:
+(+a)=+a; +(-a)=-

18. Cnoxenne Tpéx u Gonee unces. CHayana HAXOOAT CYMMY
ABYX NEpBbIX CJaraéMbiX, K Hed NpuUOaBAAOT TPEThbe CJAraeMoe
u T. A. [lycTb, Hanpumep, TpeGyeTcs: HAKTH CyMMY:

(+8) + (=5) + (—4) + (+3),
KOTODYIO MOXKHO KOpOYe HamHCcaTh Tak:
+(=5)+(—4)+3.
HpOHSBOJJ,HM CHNOXMeHHe B TAKOM TOPALKE:
84+(-5)=3; 3+(-4)=-1; (-1)+3=2

Bnpouem, HeT HAMOGHOCTH IPHAEDKHBATLCS TAKOTO TIOPSAKA, TAK
Kak (KaK Mbl BCKOpe YBHANM, § 25) claraeMble MOXKHO nepecTaBAsTh
H COEANHATb B KAKHE YTOMHO T'PYIMbI.

Ynpaxcrenun.

18. (+7) 4 (+3); (~7) + (=3); (%) + (+2%).



28 I 2 OmeocumeibHue HUcAa 1 Oenemens Had Husu

19. (_g) (=23} (=100 (=20 (<10) + (12,
20. (-5} --{+5); (- 5) -(-2); 4= (-3}

21, {~4) + 3, B+{-10} (-8} +10

22, (48) (=5} = (=3) +(=2).

230 T+ (-3 {—1)4 (+11).

III. BoluMTaHHe OTHOCHTEJNLHbIX YHCE.I

19. 3anaqa. [lpuOviie Gabpuku 3a 2 Mecsiua, sitBapb W ¢es-
paib, cocTaBuAa ¢ pyOaed. Kak Beiduka Oplaa npubblab 3a ORUH
heBpanb, CCAH H3BECTHO, YTO 32 fIHBaph (Pabpuxa aana b pyGue
ApHOBLIN?

[Tpubriab 3a ABa MCCHLA €CTL CyMMa OpuOHLAeH, NOJydYeHHBIX
OTACJABLHO 32 KaAblH secalt, NPU4EM 1pHObLIbL MOMET BHIPAXKATbCA
WHOIAA YHCJI0M MOMOMHTEIbHBIM, MHOFAA YUCAOM OTPHLATE/BHBIM
(yORITOK).

[Tostomy Mcxomast npuGbLIb 33 hespadb A0JAKHA ObITh TAKHM MO-
JOMHTEJAbHLIM HAH OTPHUATEABHBIM HHCIOM, KOTOpPOe, SyaydH cJio-
HEHO T10 TIPABHAAM CAOMKEHHSA OTHOCUTEIbHBIX YHCE ¢ NPHOLLILIO 34
SIHBAPE, COCTABHT B cCyMMe npHOblab 3a 06a mecia. Takum o6pasom,
B HalWel 3ajave JaHul: CyMMa ¢ W OJHO cjaraemoe b, tpefyercs
OTLICKATb IPYroe caaraemoe,

Heiicmeue, nocpedcmeom Komopoeo no GaHKOL cymme O8yx
crqeaemply W OOHOMY u3 3mux cageaemolX Haxodumci Opyzoe
CAa2aeMoe, Ha3bidaemes sovumarnuem, 6e3apasandiio, GyayT au aa-
Hbl 4HCad apuMeTHYeCKHe WJH OTHOCHTCJbHBIE, MPH 3TOM AaHHAs
CYMMa HAa3LIBAETCH YMEHbWAEMbiM, JAHHOE CJIAraeMoe — &bliuma-
EMbIM, & MCKOMOE 4MCa0 — pasrocmuio. M3 storo caeapyer, 4To
1PaBUJBLHOCTE BHIYHTAHHA Mbl BCET/1a MOXEM NPOBCPATL CJAMKEHHEM:
HEU/ST HCKOMYIO PasiiocTb. CAONHM e€ C BEIUMTAEMBIM; €CAH B CYMME
(OVIVIHM YMeIlbilaeMoe, TO BblUHTAHUE CREJAHO BEPHO.

20. HaxoxaeHHe Pa3HOCTH KAK OXHOCO M3 ABYX CAAraeMbIx.
OB03Haime HCKOMYIO PA3HOCTL B Hallell 3a1ade Heped T, Mbl MOMKENM
H&MHCATD:

r=a~—b

Haiiaém seanauny pasnocti ¢ — b B CASAYIOWIMX YaCTHLIX CJy-
qasy:

a) Tlycre a = +1000: b = +400. Dvo 3Haunt, 410 B ANBape
(padpuka naaa npudsun 400 py6., a sBcero 3a ABa Mecsua ObLIO No-
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nyyeno npubuay 1000 py6.; ouesnano, deppals naj Tome NMPHOLIAL
& 600 py6. 3uagur:

x = (+1000) — {+400) = +600,

MJTH, TIpOLLe:
z = 1000 — 400 = 600.

IIposepnM pesynbTaT CAOKEHHEM:
(+600) 4+ (+400) = -+1 000.

6) IMycry a = +1000 u & = +1000. D70 3nauur, 410 32 AHBAPD
dhabprka nana 000 py6. npubelAM H 32 ABa ™mecsiya NPUGHIIL
0CTanach B TOM xe pasmepe. OueBHjIHO, UTO B theppane dabpuka He
Ia/a HH TpUOBIIK, HU y6bITKA. 3HAUMT:

z = (+1000) - {+1000) = 0.
IlpoBepuM ciokeHHeM:
(+1000) + 0 = +1000.

BrlunTanse cgesano npasuibHO. TaKUM JKe PacCyXAeHHEM Haki-

€M, yTO
( 1000) (--1000)=0.

B) @ = -+1000; b = 41 200. 370 3nayuT, 4T0 B sAHBape (abpuka
Aana npubblik 1200 py6:, a 3a aBa mecsua NONYYHIOCH NPHOBLAK
scero 1 000 py6. OuesuaHo, 4TO YaCTh AHBAPCKOU NPHOLLIH, HMEHHO
200 py6., nourna Ha TOKPLITHe eBpanbekoro yénTka, OTcoa:

£ = (+1000) — (+1200) = —200,

MJIH, 1IPOLLE:
r=1000- 1200 = —200.

[TposepuM caoxeHHeM:
(—200) + (1200) = +1000.

r) a = +1000; b = —200. Jro 3uauur, urto B sHBape habpuka
nana yonitox B 200 pyG., a B WTOre 32 [Ba MeCsUA NOJYYHIIACH NIPH-
Obiib B 1000 py6. Ouesnano, 37Ty npubslab nas heBpadib, KOTOPLIY,
KpOMe TOTO, TOKPbII AHpapekHil y6ertok B 200 pyb., T.e. nonxes
Gbl1 AaTh npubelib B 1200 pyd. OTciona:

2= (+1000) — (—200) = +1200, wan z = 1000 — (—200) = 1200
[Ipoeepum crromenuent:
(+1200) -+ {—200) = +1000.
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a) a = —100; b = +800. I70 3HAYHT, 4TO AHBAPL AasN NPUGLLIL
B 800 py6., Torna Kak B HTOTe 3a ABA Mecsla NOAYYHACH YGHITOK
B 100 py6. Ouesnano, uTo eBpaib gan yOBTOK, KOTOPLIH YHHUTO-
HHJ BCKO AHBAPCKY0 mpHboiin 800 py6., u ocranoch ewd y6uiTka
100 py6., T.e. Bech heppanbekuit y6uitox pasen 900 py6. Orciona:

z = (—100) — (+800) = —900, uan x = —100 — 800 = —900.
[TpoBepum criomenHem:
{—900) + (+800) = —100.

e) a = —-100; b = —150, T.e. AuBaps man ybuirka 150 py6.,
a B HTOTe 3a [Ba Mecslla noayyuioco yb6mitka Bcero 100 py6.
3HauuT, 4acTh SHBAPCKOro y6rTKa, HMeHHO 50 py6., Guia MOKpeITa
TakoH e (eBpanbckoi npubuuibi. OTcloga:

z = (—100) — (—150) = +50.
[TpoBepum cioxenunem:
50 + (—1560) = —100.

21. Ilpassino spiuuTanus. [IpUCMATpPHBAsACh K NPHBEAEHHEIM
B [Opefblayliem maparpade npdmepaM, Mbl MOXeM 3aMeTHTb, YTO
B Ka)K70M H3 DPAacCMOTPEHHHX HAMH CJyuyaeB Mbl MOIIX Obl BHI-
YHTaHHe JAHHOTO HaMm YHCAA 3aMeHHTh npuOaBieHHeM YHCAA, eMy
MPOTHBOMOJCKHOTO.

B camom pene, Bo3zbMEM, Hanpumep, cayyail a):

(+1000) — (+400) = +600.

Bmecto BolunTarHs yncna +400 npubaBum ducio, eMy NPOTHBO-

[TIOJI0XKHOE.
(+1000) + (—400) = +600.

[Tosyunm Tot e pesyabrar.
Bo3bMéM cayuaii r):

(+1000) — (—200) = +1200.
33MeHHM BbhiMHTAHHE HpHﬁaBﬂEHHeM [MPOTHBONOJIOKHOIG KA
(+1000) 4- (+200) = +1 200.

Pesyabrat toT *e.
BosbméM, HaKotiel, cayuai a):

(~100) — (+800) = —900.
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Ho Touno Tak »xe:
(—100) + (-800) = —900.

To e moxHO NOKa3aTh ¥ OTHOCHTEJNbHO BCEX OCTaJbHBIX CJY-
HaACE.

Takum 06pasoM, Bo Bcex ciydasix Mbl MOXKEM BbIYHTaHWe gaH-
HOMO YMCJIA 3aMEHHTb TIPHGaBIeHHEeM K YMeHbIUIAeMOMY YHCJA, TPOo-
THBOTOJIOXKHOTO BbIYHTaeMOMY. JpYrHMU cROBaMH, AeiiCTBHE Bhi-
YUHTAHHSl Mbl MOXKEM 3aMeHHTh JeHCTBHEM CAOKEHHS, IPOH3BOAHTD
KOTOpoe Mbl yxe yMeeM. OTciofa ciiejyeT npasHio:

Ymobut sorvecmsy xaxoe-nubyds duciro, Jocmamosno K ymetio-
waemomy npu_ﬁasumb YUCAO, APOMUBOROAONKHOE BOLHUMOAEMOMY.

22. DopMyabl ABOHHLIX 3HAKOB. TakuM 06pa3oM, COMJIACHO
AAHHOMY MPaBHAY, BblYHTaHHE 4HHCA2 +a MOXKHO 3aMEHUTb NpH-
GaBneHreM TPOTHBOMOJIOKHOTO YMC/IA —da, 4 BbIYHTAHHE YHCAA —a
MOXHO 3aMEeHHTb NPHOABJEHHEM MPOTHBOMOJOXHOTO YHCIA +a; 3T0
MOMKHO BbIPA3HTL TAKHMH GOPMYJaMH NBOHHBIX 3HZKOB:

—(+a) = —a; — (—a) = +a.

23. AanrebpandecKkas cyMMa M PasHOCTh. OTHOCHTENbHbIE
YHCAA JAKT BO3MOXHOCTD BCAKYK PAasHOCTE MpPEeACTAaBHTL B BHAE
CyMMbl H, HaoHOPOT, BCAKYIO CYMMY H300pasuTh B BHUAE PA3HOCTH.
Hanpumep, pastuocts 7 — 3 moxet 6biTh Hanucana Tak: (+7) + (—3),
un mpowe: 7 + (—3); cymma 4 + 2 Moxer 6ITL M306paxKeHa Tak:
{(+4) — (—2), uau npowe: 4 — (-2).

[Tonobuo sToMy, BCAIKOE BHIpaXKEHMe, OpeicTaBasouiee coboit
Pl MOCNEJI0BATENbHBIX CAOKEHHH W BLIMHTAHHH, MOXeT BbITb mpel-
CTaBJeHO B BHIe cyMMmbl. Hanpumep:

20-54+3-7=20+(-5)+3+(-7).

[lostoMy B anrebpe Bee caydaH CNOXeHHA H BHIYHTAHHSA OTHO-
CHTeNbHBIX UHCEJ MOMHO O0beAHHHTL B ONHO AEHCTBHE, KOTOpoe
HA3BIBAIOT QA2EOPAUYECKUM CAONCEHIIEM, ‘

CyMMy, B KOTOPOH cJaraembie MOrYT ObIThb YUCAaMH [OJOMH-
TeJbHBEIMH, OTle.laTeJ'leblMH H paBHBIMH HYJIK, NPHHATC HA3LBIBATb
aazebpauteckod cymmor, B OTAHuHe eé OT apHPMETHYECKOH CyM-
Mbi, B KOTOPOH BCe cjlaraeMsle —— yucJa 0ObIKHOBeHHBIE (apudmeT-
yeckHe). PaBHnIM 06pa3oM pazHOCTh Ha3blBaeTCs aszebpauyeckodl,
€CJIH B HeH YMeHbLUAeMOe H RLIMHTAEMOE -~ YHCA2 OTHOCHTE/bHBIE.

24, CpaBHeHHMe OTHOCHTEJBHBIX HUcena no BeauuuHe, Korzna
Mbl roBopHM, 4to 10 Goabwie 7, 3T0 3HauMT, 4TO pasHocTL 10— 7
eCTh YHCJ0 MOJOXKHTENBHO., TOTAA KaK pasHocTs 7 — 10 ecTb yHCI0
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OTpHLATeNbHOe. YCNOBHMCS PaclpoCTPAHMTH 3TG MNOHATHe O 60Jb-
weM M MeHbIleM Ha YHCJA OTHOCHTeJbHble, a UMeHHo: OyneM Cuh-
TaTh, UTO GMHOCUMErbHOE wUCA0 o Boabuwe Opyeozo omHocumens-
Ho2o ducaa b 8 mom cayuae, ecau pasvocms a — b ecme vucao
noAoMUMmessHOE, U a MeHbuie b mozda, kozda paznocme a — b ecmo
uucao ompuyameasroe. [IpH 3TOM YCAOBHH Mbl JTOJUKHB NPHHHMATD,
4TO:

1. Beakoe nosomumensroe wucao 6oavuie Hyas u 604bule 8CR-
K020 ompuyamesbHoeo ducaa, Hanpumep, 8 > 0 u 8 > —10, Tax Kax
o6e pasHocTH 8 — 0 H 8 — (—~10) — nosokuTENbHEIE YKCAA.

2. Bcakoe ompuyamenvroe 4UCAO MEHBILE HYAR U Mewbile
BCAKO20 NOAOHCUMEAbHOSO uucAq, HampuMmep, —5 < 0 u —5 < +2,
Tak Kak pasHocTd —5 — 0 0 —5 — (+2) — oTpuuare/bHble YHCHA.

3. U3 Jeyx ompuyamersnvix vucen mo Gosswle, y KOMopozo
abcontomHas 8eAUHUHO MeHbUle, TAK, —D > —12, TaK Kak pasHocTDb
—5 — (—12) paBxa nonoxurensHoMy qucay +7.

[as sicHoro mpepcTaBneHUA CPaBHUTE/NbHOH BEJNHYHHbI OTHOCH-
TeJbHBIX YMCes BCero JAyyile 06paTHTBCA K HAIVIAJIHOMY H300paKe-
HHIO UX HA 4yHCA0BOH ocH. BriGpaB NpoH3BOJbHYIO eIHHULY AJIHHE g
{prc. 4), Boo6pasHM, 4TO Ha HEOIPAHHYEHHON NPAMOK BOPABO OT
KakoH-HUOYIb e€ TOUKH A, NPUHATOMR 32 Hauano, OTJIOXKeHb! OTPe3KH,

— _
4 -3 2 -1 4 1 2 3 4 5
Puc. 4

M300paxanIide NOJOXHTEbHbIE YHCAA, 4 BJAEBO OT TOH Me TOHKH
OTJIOXEHDBl OTPE3KH, H3ofpaxawlliKe oTpulaTensHsle yHcaa. Toraa,
JIBUFARCH MO 3TOM NPAMOI CJIEBA HANPAaBO (KaK yKa3niBaeT CTpefKa
Ha pHUCYHKe), Mbl GyzieM TNOCTOSHHO NEPeXOAHTh OT YHCET MEeHbIIHX
K GOMbWIMM, @ ABUrasch B oOPaTHOM HANpPaBJEHHH, CrpaBa HaJe-
B0, 6y/leM NOCTOSHHO TIEPeXOAMTh OT YUces OOMBLIIHX K MeHbLUHM.
Hpyrumn cioBamH, H3 AByX J0ObIX 4Hcen TO GoJbile, KOTOpoe
MoMelLlaeTcs lipasee Ha YMCIOBOH ocH. Ha 3Tolt ocH nerko nmpose-
pHTh CIPaBeIJIMBOCTH TOJBKO UTO BHICK23aHHBIX TPEX MOJIOMKEHUH
O CPaBHMTENBHOA Be/JH4YHHE OTHOCHTENBHHIX YHCeJ.

3amMeuanue. Ecau KenawoT BHPa3sUTh, YTO ¢ €CTb YHCAO
MONOXKHTEJbHOE, TO MHWYT @ > 0; ecAd e HAZO NOKA3aTh, YTO @ —
OTpHNATE/IBHOE YHCa0, To nUmyT a < 0.
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Ynpaxcuenua.

24. Tosap kymnneH 3a e pybuell, a npogad 3a b pybaeit. Ckojbko
nonyyeno npubuiak? Berwucaure sty npubuan, ecnw ¢ =40 w b = 35, Urto
03Ha4aeT 34eCh OTPHUATENBHEIH OTBET?

25. HekTo ecxkeMecAYHO noJyyaeT foxoma m pybaeil, a TpaTuT n
pyBaed. Ckoneko y Hero ocrtaéres eseMecqauHo? BulMHCAHTL OTEET npu
m = 120 n n = 130. Yro o3HataeT oTpULATENbHBIA OTBET?

B crenyownx npumepax npou3BecTH yKa3aHHHE eACTBHA:

26. 12 — (=2); 5 —(-5); (+8) — (—10); (+1) — (-1).

27. a— (=b); (+m) — (-n); (+2z) — (—3z).

28. 10+ {+2) — (—4) — (+2) + {-2).

29. Buouncaute cyMmy a+b+e+d npr a=2, b= -3, c= —%,
1 ' .
d= T

30. BriukcauTe pastocts m —n npd m = —10 u n = —15.

31. Tipeacrasuth BbipaxkeHHe 10 —2 — 3 + 7 B BHAe CyMMbI OTHOCH-
TeJbHBX 4YUCET,

32. IlpepcrasdTe cymMy 104 8 B BHie pasHOCTH OTHOCHTEMbHBIX
YHUCEN.

1V, TaaBHejiuMe CROMCTEA CIOMKEHUSA U BEIUMTAHHA
OTHOCHTEJABHBIX YHCe]

25. Ilpumepnt. YGeauMcsi Ha npumepax, YTO Te CBOHCTBA CJIO-
MEHHA W BbIMHTAHMA, KOTOPLIC MBI YKA3a/JH /A YHCEN apr(MeTHue-
ckux (§ 6, 7), coXpaHAIOTCA TaKXKe U AJSA YHCEA OTHOCHTEbHbIX.

a) TlepemecTuTeIbHBIN 33KOH: CYMMQ HE UBMEHAECMCR OM nepe-
Mewenus caazaemoix. Hanpumep:

(+20) + (—5) = +15u (=5) + (+20) = +15;
(—10) + (-2) + (+40) = +28,
(+40) + (~10) + (~2) = +25
(=2)+ (+40) + (—10) = +28 v ..
6) CoueTaTe/bHLI 3aKOH: CYMMA NE UIMEHUMCH, eCAd KaKue-

HUbYGv caazaembie Mol 3AMEHUM UX CHYMMOL.
Tax, npu BblUHCAECHHH CYMMBI

(=4) + (43) + (=1) + (+5) = +3

Mbl MOMEM KaKHE'HH6yﬂb K3 CaaracMaix, HAOpHMEp BTOPOEC H TpR-
The, 3aMEHHTh WX CYyMMOM, BBIMMCIHB €€ npefpaputensho: {+3)+
+(-1) = +2; toraa 6ysem umers: (—4) + (+2) + (+5) = +3, T.e.
MBL TIOTYYHM Ty Ke CYMMY, YTO H Mpexie.

2 A.Tl. Kucenes
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B) Ymobe: k kKaxomy-rubyds wucsy npubasums CymMmy HecKoAb-
KUX CAQ2QeMbIX, MONCHO K 3moMy ducay npubasume Kawxooe cAa-
eaemoe 00HO 3a Opyzum.

{IycTe, nanpumep, Tpefyetca & uucay 40 npubasuts cymmy 20 +
+ (5} + (+7), 4TO MOXHO BHIPa3HTh TaK:

40 4 [20 + (=5) + (+7)].
Mbl MOKEM CHayaNa BBIYHCIUTD NPUOABIAEMYIO CYMMY:
20+ (-5)=20-5=15 154 (+7)= 1547 =22
H 3aTeM ToayveHHoe dMcao -+22 npubaButs K 40:
40+ (+22) = 62.

Ho Bmecto atoro mbt moxem k 40 npuGaBHTh CHadaja nepsoe
ciaraemoe 20, noToM BTOpOE csaraemMoe —5 M, HAKOHell, TPeTbe
craraemoe +7:

40+ 20 = 60; 60+ (~5) = 55; 55+ (+7) = 62.

OxonuaTe/IbHaf CyMMa OKAa3blBAETCH T4 Xe caMas.

r) Ymobue om Kaxkoeo-nubyds wucAa OMHAMb CYMMY HECKOAb-
KUX CAQ2OEMbLX, MOJCHO OM 3MO20 HUCAQ OMHAMD Kaxdoe ciaaa-
emoe omoeavHo 00HO 30 Opyaum.

[lycth, Hanpumep, Ham HYxKHO u3 20 BeuecTs cymmy 10+
+(—4) -+ (—3), 4TO MOXHO BHIPA3UTbL TaK:

20 — [10 4+ (—4) + (-3))].
Mpl MOXEM CHAYaNa BLIYHCIHTD BBIUMTAEMYIO CYyMMY:
0+(-4)=10-4=6; 6+ (-3)=6-3=3,
3aTeM MOAYYEHHOE YHCHO oTHATHL oT 20:
20—-3=17.

Ho BmecTo 3TOro Mbl MoxeM oTHATE oT 20 cHayana neproe
craraemoe 10, notoM Bropoe csaraemMoe —4 W, HAKOHEI, TPETbe
cnaraemoe —3:

20 - 10=10; 10— (-4)=10+4 = 14;
14— (=3)=14+3=17.
M NOAYYHIAH TG Xe caMoe YHACJO, 4YTO H npexJie.

Tak e MOMHO NOKa3aTb CIpaBcAJHBOCTL H OCTANBHBIX CBOHCTR
CNCMXEeHUA W BLIYHTEHUA 049 OTHOCHUTEJAbLHHEIX YHCeN.
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V. YMHOXKeHHe OTHOCUTEJBHBIX YHCel

26. 3agaua. [lo OxkrtaOpecko#l xenmesHod jopore WAET noesn
co cpenHeil ckopocThbio v KM/4'). B mosmens noess; HaxoguTcs Ha
cranuuH Bonoroe. I'ne 6yneT HaxoanThes noesn yepez ¢ uacoB?

BuiBesiem dropMyny Aas pelleHus 3To# 3ajaud. Ecau B 1 uac
noe3 NPOXOAHT ¥ KHJAOMeTpPoB, TO B { YacoB OH MNPOHAET B ¢
pa3 GoJbpluee paccTOfHHE. 3HaUUT, HCKOMOE DACCTOfIHHE X PaBHO v,

YMHOMEHHOMY Ha i
=t

Ecau, Hanpumep, v =40 4 ¢t = 3, TO 1noeag HaxXoLUTCA HA pac-
crosHuk 40 - 3 = 120 xm ot cranunu Boaoroe.

Jro pelleHue He Jaér emg TOYHOTO OTBeTa Ha BOMpoC, MO-
cTaBieHHbIH B 3agave. Mbl He 3HaeM, B KaKOM HalpaBne-
HYH Mbl JAOJKHBI OTCYHTHIBATL 3TH 120 kM: K Mockee wuiu
Cankr-TleTep6ypry. BeeneHne oTHOCHTENBHBIX YHCET AaET HAM BO3-
MOXHOCTh TOUHO OTBETHTH Ha [10CTABJIEHHBIH BOMPOC.

YenoBHUMCA CUMTaTh MOJOXKHMTENBHBIM HampaBieHHe ot CaHKT-
[Tetep6ypra x Mockse. Toria Bce paccTOSHHS, KOTOpble Mbl Gyaem
OTCYUTBIBATh OT cTaHUMH Bosoroe no nanpasaenuio K Mockse, 6y-
AYT TIOJNIOKHTENLHBIMH, & M0 HanpasaeHnuio K CaHxt-IletepGypry —
oTpuuare/bHbIMU. COOTBETCTBEHHO, CKOPOCTh, T.€. PAacCTOsHHE,
NpoXoAuMoe moesfom B 1 yac, Oviaer NONOKHTENbHOH, ecaH no-
e3fl HIET K MockBe, ¥ oTpHuaTenbHOH, ecai OH HAET K CaHKT-
[TerepGypry.

Tenepp Mbl MoxeM Jarb ojee TOUHBIH OTBET Ha MOCTABJEHHBA
BOMpOC.

Ecan noesg wén k MockBe, 3HAYHT, CKOpPOCThb erc Gwlaa
+40 KM/4, u uepes 3 yaca on Oyfer Ha paccTosiiud z = (+40)x
x3 = +120 km ot Donororo, T.e. npogsuuerca Ha 120 kM no
HampaeJeHuo K Mockse (puc. b).

Eciv noesp mén k Caukr-IlerepGypry, To ckopocTb ero Guiia
—40 km/4, 1 yepes 3 uaca on Gyner HaxoguThea B (—40) + (—40) +

') Mgt npocToTer BRIMHCAERHA Mbl NpeinoAaraeM, 4TO MOe3Z HIET BCE BpemA
€ O[HOK H TOR JKe CKXODOCTbIO, H He TPHHWMaeM B0 BHHMAHHe OCTAHOBOK HA
CTAHUHAX.

bAd
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+ (—40) = —120 kM or Bosororo, 1.e. B 120 kM 10 HanpasjeHuI0
k CankT-IletepBypry (puc. 6). i3 3Toro Mul 3axkjouaem, 4To

z=(—40) 3= —120.

Teneps Hawma ¢opMyna z = vt RaéT HaM TOYHEIL OTBET Ha
BOMpPOC, TAe OYAET HAXOAHTLCS MOesl, TONBKO ¥ GyAeT MPHHHMATDH
MOJIMKHATENbHBIE HAW OTPHUATENEHBE 3HAYEHUA, CMOTPA M0 HANpas-
JIeHHI0, B KOTOPOM Toe3f ABHXeTCH.

-1
Cauxcr-Iletepbypr Lo ‘2‘0“'-.. Mockra

™)

Bonoree

~—
Puc. 6

Ecnu, nanpumep, v = 50 u t = +4, 10 opmyna gaér:
x = (+50) - (+4) = +200,

T.e. noesp Oyner HaxoluTecs B 200 kM ot Bosororo no namnparsne-
Huio K Mockee.
Ecau v = -30 u t = 42, 10:

z = (—30) - (+2) = ~60,

T. . noe3n Oyder Haxoauthea B 60 xM ot Bostororo no HanpasneHH1O
k Caunkr-IlerepGypry.

Kak n3pecTHO H3 apuH(IMETHKH, YMHONCEHUE HA YEA0E HUCAD
ecme Oelicmaue, nocpedcmeom Komopozo 00RO 4ucao (MHOMCUMOE)
NOBMOPAEMCs CAAZUEMbIM CMOALKO PA3, CKOALKO e0UHUY & Opy-
eom uucae (MHoxcumene). Ymuoncenue na dpobe ecmo deticmsue,
nocpedCcmeom KOmMOpo2o HaxoOumcs maxkas opobb MHOMUMOEO,
KAKYH MHONCUMEAD COCMABAREM OM eOuHULbL,

W3 npenviaymed safasd BMAHO, YTO ITH ONPegNIeHHs TpHMe-
HUMBl M K YMHOMEHHMI0 OTHOCHTEJNbHBIX YHCEN, KOTAd MHOMMTENb
ecThb MOJIOKUTENbHOe uhca10. Hanpumep, yMHOXHTL —5 Ha +3 (uaH
MPoCTO Ha 3) 3HAYMT NOBTOPUTL —5 caaraembiM 3 paza (mosyuum
—15); ymuoxuTh 0 Ha 5 3Hauut nomTopHTb O coaraembim 5 pas

3
(nonyuum 0); yMHOXKHTs — (2 Ha +g (mm NpoCTO Ha Z) 3HAYUT

. 3
nafiti o ot —12 (monyuum —9).

27, ¥YMHoXeHWe HA OoTpHLATeNbHOE YuCcHo. M3MeHWM npesb-
AylUlylo 3agavy Tak: ceduac, B MojfeHb, Noe3/] HaXOLHUTCA Ha CTaH-
unu Bosoroe; rne ow 6bin 3 waca Hazan? [das peleHus 3agaun
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Mbl OMATH AOJIXHLL OYeM YMHOMHTE CKOPOCTb ABHXKEHHA Noe3fa
Ha Bpems nBHxKeHHA. Ofe 3allaud UMEIOT CXOAHLIE YCJAOBHA WM GAU-
HAKOBbI}ii Croco$ pelleHWsi, HO OTBeT OyNeT Da3JjuueH, CMOTPA 10
TOMY, HIET JIH peub 0 TpexX YacaX [0 NOJYAHS HIH mocdae
nonynHs.

Ecnu mbl xoTHM, 4to6bl Halla GopMmyaa x = vf gaBana HaMm cpasy
TOYHBIA OTBET BO BCEX CJYYasx, NOCTYIHM CJEAYIOWHM 06pazom.

Byaem cuHTaTbh BpeMsi mOCAe NOJMYLHA NOJOKHTENLHLIM, a A0
MOJYAHA OTPHLATENBHBIM, H, COOTBETCTBEHHQ 2TOMY, YHCAO ¢ Oyjer
MONOXHUTE/IbHBIM HJIH OTPHLATENbHBIM, CMOTPA 10 TOMY, O KaKoM
BDPEeMeHH HMAET peub. TakuM 00pazoM, 064 MHOXKHTENS, ¥ H £, MOIYyT
Tenepbk NPUHUMATL MOJOKHUTENbHEIE U OTPHUATENbHbIE 3HAUCHHS.

PaccMoTpum Bee cayuad, KOTOphie BOIMOXKHbBI NPH PelllEHUK Ha-
eHd 3ajadd, NpHuéMm Besge OyaeM CUHTATh, HTO NOE€3J B MOJAEHb
HaxoguTca B BoaoroM ¥ WAET co ckopocTsio 40 kM/u.

Cayua#i 1I-in. [Moesn unér x Mockse, roe oH OymeT uepes
3 uaca?

B 3ToM cayuae ckopocTh nonoxureavHa: v = +40; BpemMa Toxe
[ONOXKHTEALHO: t = +3. 2TOT cnyyail Oh/ HAMH yXXe paccMOTpeH,
H OBl TIOJIy4YeH OTBeT:

z = (+40) - (+3) = +120.

Cnyuvai 2-i. Tloesn nunér k Cankr-Iletepbypry; rae on 6yner
yepes 3 yaca?

37ech CKOpoCTh oTphliatenbta: v = —40; BpeMsi MOAOKHTENBHO:
t = +3. droT cayyail MBI TaKXKe yKe paccMaTpHBaau. Peinenue gaért:

z = (—40) - (+3) = —120.

Crnyuah 3-n. lNoesn unér x Mockse; rae o 6uia 3 uaca Hasan?

B sToM cayyae ckopocTb nonoxuTensHa: v = 40, a Bpems oTpH-
naresbHo: t = —3.

OueBngiHO, YyTO 3 yaca Ha3aj MOe3[ HAXOOHACH MeXny CaHKT-
[Terep6yprom u craHuueit Bonoroe, 8 120 kM ot nocaeaeit (puc. 7).

Puc, 7

Pacetosnue 120 kM HaxoauTea BAeBO 0T BOAOTOTO, €NE10BATENb-
HO, OHO OTpHIlaTeAbLHO. TakuM obpasom:

7 = (+40) - (=3) = ~120.
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Cnydait 4-i. Iloean unér k Cauxt-IleTepbypry; rie oH 6un
3 vaca Hasan?

3/ech U CKOPOCTB M BpeMs OTpHUaTeNbubl: v = —40 W t = 3.
OueruaHO, uTO 3 yaca Hasan Toes] Haxopuacs mexny Mocksoft
u ctanunert Bonoroe, B 120 «m ot nocnenHed (puc. 8).

Canxr-IlerepGypr oy Mocksa

-—— i —— - —

Paccronuue 0T Bosororo k¥ Mockpe HONOMUTENBHO, CleL0Ba-

TeJaLHO:
T = (—40) - (~3) = +120.

28. IIpaBuno ymMHoMeHHsA. Ecin 6wl B Npedbylueil 3agade
MBI B3AJH BMecTo uuces 40 u 3 kakue-nu6o apyrue (B TOM umcie
1 ApobHbIe), TO, OHUEBMAHO, XOi HAUIMX PACCYXJEHHH OT ITOro He
H3MeHHACA Obl. YCTaHOBUM Tenepb ofliee TPABHJO AN YMHOMEHHS
OTHOCHTEJbHBIX YHCEI.

Brinuiem Bce clyuad, KOTOPble BCTPETHAHCh MPH YMHOMKEHHH,
H 0CoBWMM HX Aas JIOOLIX YHCe:

(+40) - (+3) = +120 wan  Boobwe:
(—40) - (+3)=-120 * ! —a) - {+b) = —ab;
(+40) - (-3) = —-120 " " +a)-(—b) = =ab,
(—40) - (-3)=+120 " " (—a} - (—b) = +ab.

Conocragasas 3TH cIydau ApYT ¢ APYTOM, Mbl 3aMeUaeM, uTo:

1. Eciv 06a COMHOXUTEIS HMEIOT 0JMHAKOBbIE 3HAKH, TO MPOM3-
BEEHHE NOJOXKUTEABHO.

2. Eciin 0fa COMHOXKTENIA HMET TPOTHBOMO/IOKHbIE 3HAKH, TO
TpoM3ReeH e OTPHILATEBHO.

3. AScosoTHas BeJMYMHA MPOW3BENEHHS PaBHA TNPOH3BENEHHUIO
abCcoNMOTHBIX BeJIHYHH COMHOXHTEEH.

Orwopa nonyvaeM cienymoulee ofluee MpaBH IO

Ymobo: nalimu npoussedenue 08yx OMHOCUMEAbHBIX HUCEA,
Hado nepemnoxcums uUX AGCOMIOMNbIE BEAUHUNbL U npou3sedenue
83AMb CO 3HAKOM <«+>, eCAU 00Q COMHONCUMENT UMEIOM OCUHAKO-
8ble SHAKU, U CO 3HAKOM ¢—v, ECAU OHU UMEOM NPOMUSOnOA0NC-
Hble 3HAKU,

YHactk 3T0ro npaBuna, Kacawmascs 3HAKOR, HOCHT Ha3BaHMe
npasusa 3#aKo8. Ero oBEIKHOBEHHO BBIDAXKAKWT TAK: NpU YmHoMe-

Huu 08Yyx uucea oduxakoswvie 3umaky darom «+», a paaueie Oa-
om ¢—»,

+a) - (+b) = +ab;

s e ——,
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PaccmatpuBas npuBedéHHble NPHUMEPHl, MOXHO YCTAHOBHTL elué
CleayIOllee MpaBHAO, KOTOPLIM MHOrAA B janbHeHweMm npuaéTtcH
MOAB30BATBCH: NP YMHOMCEHUNU HA TIOAONCUMENBHOE HUCAO 3HAK
MHOMUMOZO COXpanAemca (T.e. IPOU3BeleHHe HMEET TOT e 3HaK,
UTO H MHOXHMOE), MU {MHONCCHUU HA OMPUUAMENBHOE YUCAO
SHAK MHONCUMOZ0 USMEHALMCA HA NPOMUBONOAONHbLI.

3aMeTHM ellué, YTO NPOH3BejleHHe BCerja paBHO HYJI, eCJH OfHH
13 COMHOXKHTe el paBeH HYJMIO,

29. Ilponssesenne Tpéx W OGonee umcen. 3Hax mpownsBele-
HUsL. [IycTh TpefyeTcs BBIYHCIKWTD MPOU3BENEHHE:

(+2) - (~1) - (+3) - (10) - (~4) - (=5).

Hnst 3TOro yMHOMHM I1€DBO€ YMCJIO Ha BTOPOE, THOJYUYEHHOE
NpoH3BefeHre YMHOXKHM Ha TPeTbe HHCAO, BHOBb [10JyYEHHOE MPO-
H3BeJICHHE YMHOXKHM Ha YeTBEDTOE UMCJIO H T. I

(+2) (=)= =2 (=2)-(+3) = —6; (~6).(-10) = +60;
(+60) - (-4) = —240; (—240) - (—5) = +1 200.

Ecsin nepeMHOMKaIOTCA TOJIBKO OAHH NOJOXKHTEAbHBE YHCAA, TO
npor3BefeHHe monoXHTeNbHO. Ho Korma Bce uAM HekoTopble co-
MHOKHTEH OTpPHLATEJbHbIE, TO npoussedenie oKaicemcs noOA0NCH-
MEADHBIM 8 MOM CAYHAC, ECAL HUCAO OMPLUYAMENbHBX COMHONCH-
menel 4émHoe, U OMPUYAMEALHLIM 8 MOM Caydae, Ko20d HUCAO
makux comHoycumered nHeuémuoe. Tak:

OfMH OTPHUATENBHBIH COMHOKHTENb: JABa OTPHUATELHLX COMHOMHTE/IA:

(+42) (<) (+3) = =6:  (+2)-(=1)- (+3) - (~10) = +60;
TPH OTPHUATENBHBIX COMHOMXHTeJA:

(+2) - (~1) - (43) - (=10) - (=4) = —240 u . 1.

30. CreneHb oTpuunatenbHoro 4ucaa. [IpHMeHHM npaBHAO
npesbifyiiero naparpada K yMHOXEHHIO OAMHAKOBBLIX COMHOXUTE-
Jell, T.e. K BO3BEIEHHIO B CTeneHb.

Hakiném Kpaapat Kakoro-HHOYAb OTPHLATENbHOM YHCTA:

(=32 =(=3)-(-3)=+49 (=72 =(=7)-(=7) = +49.

Boobue:
o (-0’ = (~a) - (~a) = +a°,

T.e. .'csadpam OMPUUAMEALHOSO HUCAQ ecmb HUCA0 NOAOHLMeErb-
HOE.
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Hafiném reneps ky6 Kaxoro-HuGyAb OTpHLATEJBHOTO YHCAA:
(-2 = (~2)-(-2)- (-2) = -8
(—6)% = (=6) - (—6) - (—6) = —216.

Boobuwe:
(-6 = () () () = *.

T. €. Ky6 OmpuyamesbHo2o YucAa ecmos HucA0 OMPULAMEessHoe.

HeTpyano sameTuTh, 4TO npu 6o3sedenuu ompuyamespHo2o
quUCAq 8 A00YH 4EMHYI0 CMenenb NOAYYAEMCS ROLONUMENLHOE
YuCAO, TAK KaK YHCJIO0 OTPHUATENBHBIX MHOMUTENeH B 3TOM caydae
yétHoe (cM. § 29). Tax:

(~3)* = (-3) (=) (3) - (-3) = +81;
(“2)6 =(-2)-(-2) - (-2)- (-2) - (-2) - (~2) =464 u 7. 1.

I[To To#t xe NpHYKNHE ar06as Heuémuas cmenexs ompuuamens-
Hoeo ducaa daém ecezda wucao ompuyamervroe, Tak:

(=3 =(=3)- (-3)-(=3) - (-3) - (-3) = —243;
(—2)7 = (~2)- (=2) - (=2) - (~2) - (~2) - (=2) - (~2)= 128 u ™. A.
Taxkum oBpasom: '
Yémuaa cmeners OMPUyOMEAIbHO20 HUCAQ ECMb YUCAD 1O-

AoxcumensHoe, a HeUEMHAaa CMeneHb — YUCAD ompuqame;:bﬁoe.
B wacTHOCTH, 3aMeTHM, HTO:

(-2 =(-1)*
(~1)*=(-1)°

(-1)f=...=+1,
(-1 =..=-1

i

Ynpaxcuenun. -
33. (-2) - (=3); (+7)-(-2); (-8) (-10).

34. (—8%) : (+2%); (+0,36) - (_%) : (_%)
35. (—1)% (=D% (-1)% (=1)°,

36, BuuucauTs suipamedve ar? +bz+cnpua=3 b=—4, c=~5
nx =4,

37. Bu4ucauTs To Xe sb{paméanue nppa=-3, =4, c=buz=4

38.4.0; 5% 0. 030, -8, 0; 0z

39. (~3) - (+35) (+2) (-3}
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V1. [denenue 0THOCHTEJNBHBIX YHCEN

31. Onpenenenne. [erenue omuocumesvhbix uuces (Kax
u apupmemuueckux) ecmo deticmsue, nocpedcmeom Komopozo no
OanHOMY npou3sedenuro 08yx COMHONCUMENel U OOHOMY U3 3Mmux
comuoNcumenel omsickusaemces opyaolu comnoxcumens. Tak, pas-
Aeants +10 Ha —2 3nauMT HAHTH Takoe YMCIO T, YTOGH MpoM3-
Begene (—2) -z pasuaaock +10; Takoe umcao ectb —5, Tak Kak
npoussefeHue —5 Ha —2 pasHo +10.

M3 3toro onpefenenns cieayer, 4TO NpPAaBHJALHOCTb AeJIEHHA
MOXCHO MPOBePATH YMHOXEHHEM: eCJId, YMHOMXHB YACTHOE Ha AeNH-
TeJIb, Mbl I0JYYHM AENHMOE, TO AeHCTBHE CLENAHO BEpHO.

32. BeiBoa npasuna aenennst. PaccMOTpHM CaefyolLMe MpH-
MEphl JeJleHHA OTHOCHTebHbIX Ydcel:

(+10) : (+2) = +5, notomy wuto (+2)-(+5) = +10;

(=10): (-2) =45, " “(=2)(+5) = —10;
(—10): (+2) = -5 " " (42} (=5) = —10;
(+10) : (-2} = -5, " " (=2} (-5) = +10.

M3 3THX 1pHMepOB BLIBOAHMM TPABHAO:

Ymobor pasderutns o0no wucao (Geaumoe) na dpyzoe (Geru-
meas), Hado pasdesums GOCOAIONIHYIO BEAURUNY TEAUMO20 HA
QBCONOMHYIO BEAUMUHY OeAUMeasn U Pe3YAbMam 83AMb CO 3HA-
KoM «F», K020a 000 OGHHBIX HUCAQ UMEIOM 00URAKOBbIE IRAK U,
U CO ZHAKOM ¢« — », KO20Q OHU UMEIONT DASHBLE IHAK.

Takum o6pasom, npaBHIO 3HAKOB NPH JeNIEHHH OCTAETCH TO XKe
camoe, YTO H NIPH YMHOMXEHHH.

33. Cnyyan, xorja AenuMoe WM AeNHTENb PABHBI HYJIO.

a) Ilycte Tpebyercs pazgeants O Ha Kakoe-HHOYAb YHCAO, Ha-
npuMep, Ha +10. Ito 3HauuT, yTo TpebyeTcs HaNTH Takoe YHCJO,
KOTOpOe Halo YMHOXKHTL Ha 10, uTobbi NMOAYYHTH B NpoM3Befe-
Huu Q. Takoe uncno ectb 0, v Toabko O, rak kak 0- (+10) =0,
a MpOoM3BeAeHHe KAKOro-HUGYAb APYroro YHCHA, He Hyas, Ha +10 e
MOXKeT, oyeBHANO, paBHATECA 0. [Tofo6HEIM 06pasoM Haxomum:

0:(-2)=0, noromy wuro (-2)-0=0;
3 " " 3
O.E;O, I-O_O W T.T.
3HAUHT, ecau Ceaumoe PAGHO HYAIO, @ OCAUMEAL HE pABEN

HYA0, MO 4acmuoe JoaxHo Doimb NYab.

6) Tlonoxum renepb, uto geantean Oyser O, a feauMoe —
Kakoe-HHOYADb Apyroe uucno, Hanpumep, (+5) : 0. 310 3uauur, ure
TpeGyeTcsi HAWTH TaKoe YHCMO, KOTOPOE HAJ0 YMHOXHTE Ha O, 4To6hl
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noayyute +5. Ho Kaxoe 6Ll YHCAO0 MBI HM YMHOMHAX Ha 0, Mbl
He NOJAYYHM HHKaKOro ADYroro uucia, Kpome 0; 3HauHT, HacTHoe
(+5) : 0 He MoxeT paBHATbCH HMKagomy uMcny. Ilogo6Ho 3tomy
HEBO3MOKHEI JIeJIEHHS:

(—5):0; (+0,3):0; (-7.26}):0 wT.nm

Boobule, ecau Gesumens paeeH HYyaw, a Oeiumoe He PAsHo
HYAK, MO OeAeHUE HEeBOSMONCHO.
B) Bo3eMEM, HakoHel, Takol cayyall, Korga U genaumoe paeno 0,
H nesurenns paseH O:
0:0=7

B amom cayuae He umeem cMuiCAG 2080pUMb O HACMHOM, MAK
KOK 8CAKOE HUCAO, YMMONCEHHOE HA Hyab, 0aém 8 peaysvmame
HYAb.

Hanpumep,

5-0=0; 7-0=0; (—-100)-0=0wnrn.

0
Bblpa};(e}m}o —0- YCJ/JOBHJKHCL He NMPHIHCLIBATL HHKaKOTO Onpefe-

JEHHOTO YMCJEHHOTO 3HAYeHHA,
Ynpaxcrenua,
40. (+20): (+4); (+20):(—4); (-20):(+4); (-20):(-4).
41, (+2a):(;2); (=5z):z; (=T2?): (=7).

42, 0:8:0:%;0:0.3; 0:a.

~z|

VII. F'naBHeIe cBOHCTBA YMHOMKEHHS W AeJIeHHSA

34. Mpumepnl. Y6eaumcs Ha NpUMePax, 4To Te CBOWCTBA YMHO-
MEHHS U JIeeHHs, KOTOPble MBI YKa3aJ/u IS HHcesl apHMeTRYECKHX
(§ 8 1 9), coxpaHsAlOTCS TAKXKe ¥ A/ YHCEN OTHOCHTEJbHBIX.

a) Ilepemecmumensublit 3aKOH. NPOU3BE0CHUE HE UIMEHALTICA
npu UIMEHeHulU nopadxka commoxcumened.

BosbMéM cnayana npuMepbl YMHOMEHHS TOJIBKO JBYX UHCEN:

(+5) (+2) = +10 u (+2)- (+5) = +10;
(=5)- (+2) = —10 u (42} (=5) = —10;

5 4; 7 7320 4) 5) T B
BosbnméM Teneps npousBesenye, cocTositiee 6onee 4eM M3 ABYX

COMHOMHTeNeH, nanpumep, Takoe: (—2) - (=5) - (+3). Abcomornas
BeJIHYMHA 3TOTO NPOM3BeJeHHs pasHa 2 -5 -3, 3HAK Ke OKaeTcs
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¢+» HJAH «—», CMOTpPA [0 TOMY, 4E€THO WJH HEe4y&THO YHCJIC OTpPH-
UaTeqbHbIX COMHOXHTeJed (B nalleM TNpHMepe 3HaK OyleT «+»).
Ecan mbt mepectraBuM COMHOMKWTeNH, Hanpumep, Tak: (+3) - (—5)x
x{—2), To MOMY4HM HOBOE npoMaBeeHYe, Y KOTOPOro abCoaioTHas
BEJMYMHA paBHa 3.5 -2, a 3HaK OYAeT «+» HIH «—», CMOTPA 110
TOMY, YETHO WJH He4ETHO YUCAO0 OTPHLATEBHBIX COMHOXHUTENeH.
Ho 3.5-2=2.5-3 (N0 nepemMecTHTeNLHOMY 3aKOHY YMHOMEHHS
4pHPMETHUECKHX UHCEJ) H HUCIO0 OTPHUATE/bHBIX COMHOMHTENEH
OCTaETCs TO XK€ camoe, UTC W Mpexje. 3HAUHT, y O60HX NMpoU3Beje-
HHH aBcoMIIOTHAA BeTHYHMHA OYleT OJHa. W Ta e H 3HAKH OLHHAKOBbL.
[TosTomy:

(=2) - (=5) - {(+3) = (+3} - (-5) - (-2).
6) Couemamenonsill 3axown:. npoussedenue HECKOALKUX COMHO-
wumenet He UaMerumca, ecau KaKue-Au60 U3 HUX 30MEeHUM UX

npousgedeHuen.
Tak, BMecT0 TOro 4T06LI MPOHIBOAHTL YMHOKEHHE

(=5) - (+3) - (-2)
B TOM ﬂOpHﬂKe, B KAKOM HAIMHCAHLI COMHOMXKHTEJH, T.€. TAK:
(=5)-(+3) = =15,  (=15)-(~2) = 430,

MBI MOXKEM B3ATb JjoOble B4 COMHOMXKHTENS, HAmpuMep, +3 U —2,
3aMEHHTh MX TNPOU3BENEHHEM, T.e. YHCIOM —6, U NOTOM YyMHOXHTD
Ha 3T0 4Mcao TperTuit comuoxutenn: (—5) . (—6) = +30. Takum
ofpasom:

(=8) - (+3) (-2) = (=5) - [(+3) - (-2)].

B) Ymobor ymuoxcums Kaxoe-#nubydv 4icio Ha npoussedenue
HECKOALKILX COMHONCUMENE, MONCHO YMMONUMb MO YUCAO HA
nePevli COMHONUMEAb, NOAYUEHHOE NPOU3BedeHUe YMROMKUME HA
6mopodl comuoxcumens u m.d. Y TouHo Tax xe: ymobot pazdesume
Kaxoe-nubyds 4uca0 HG npoussedenue HECKOABKUX COMHOMCUME-
aetl, MOMHO pasdeiums 3mo 4ucA0 HQ REPBbil COMHOMCUMEeAD,
pesysemam pasdeiums HA BMOPOL COMHONCUMeb 1 m. 0.

Tax, uto6e ymHOXUTL +10 na npoussepeune (—2) - (+3), mnl
MOMEM CHANaJa BLIYHCAHTL 3TO NpoH3Bedenne (oHo paBHO —6) M 3a-
TeM Ha Hero yMHOXHTb +10 (nonmyuum —60}; HO MOKEM YMHOXKHTE
+10 cnavana na —2 (nonyuum —20) n 3aTeM nosiyueHHOe DPOH3BE-
fende YMHOXKHTE Ha +3 (nonyyum —60). Takum ofpaszom:

(+10) - [(=2) - (+3)] = (+10) - (-2) - (+3).
Boo6ue: a(bc) = (a-b) - c.
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PasubiM obpazom:
10: [(—=2) - (+3)] = [10: (=2)] : (+3),

TaK Kak

10:[(~2) - (+3)] = 10: (=6) = hLGQ .

3

[10: (-2)]: (+3) = (=5) : (+8) = ~2.

Boobue: a : (be) = (a:b) : .

Tak xe MOKHO 0BHAPYXHTb CMPABENTHBOCTE H pacnpefeHTe b
HOro CBOHCTBA.

r) TokaxeM el cienyiolmee CBOACTBO AeJIEHHA: ecau Jeaumoe
u Geaumend YMHOMCuM (uau pA30EAUM) HO OOHO U MO He HUCAO
(Kpome HyaR), MO HACMHOE He USMEHUMCA.
[41 _ am
3 = 5 BepHO Aas
BCAKMX apUIMETHYeCKH X YHCEN KaK LeablX, TaK H ApOGHBIX.
Teneps MEI NPOBEPUM, YTO ITO PABEHCTBO OCTAETCH BEPHBIM M TOTAA,
KOT[d BCE MJM HeKoTopble GYKBB 4, b K mm GyayT 03HAYaTh YHCJAa
OTHOCHTENbHBIE, <

Boabmém Kakoi-HHOynp Npumep ReseHus, Hanpumep, 5 : 0,8,
H YMHOXKHM [I@JIHMOE H AgJHTe/b, NON0KHM, Ha 3. OT 3TOro yacTHoe
He M3MEHHTCSl, TAK KaK Bce uucia apHhMeTHYECKHe, H NO3TOMY MBI
MOXKeM HalHcaTb PaBeHCTBO:

5 5-3 15

08 08-3 24
Iycts Tenepr B 3TOM paBeHCTBE Kakoe-HHOYAb uHcao Gyner
OTpPHLATRNBHbIM; TIYCTh, HAIPHMep, BMeCTo 5 Gyier —5:

5 _-53_ 15
08 08.-3 24

PapeHcTBO oCTamoCh BEPHBIM, Tak Kak abCOMIOTHEIE BeJIMUHHbI
060MX 4aCTHBIX He W3MEHWJIHCL M 062 HacTHHE — OTPHLATENbHHE
yHCcaa,

Tax e »nerko npoBepUTb, YTO PABEHCTBO OCTAETCHA BEPHBLIM
H TOrJa, KOfja BTOPOe YHCJO HIH TPeTbe cIesaeM OTPHUATeNbHbIM,
3HauuT, KakHe Obl MOJOKHATENbHBIE HJAM OTPUIATE/bHBIE YHCAA [OA
OykBamu @, b ¥ m MBI HH DPasymenH, paBEHCTBO % = (;E ocTaéTes
BCErka BEpPHbIM.

Kak mbl Bugenu npexze (§ 9, a), paseHcTso
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YacTHOE® He HM3MEHHTCH TAKXKe W OT neJJeHHA JeJUMOoTro H Je-
JIUTEeJA HAa OAHO H TO Ke YHUCJO, TAK KAaK JAeJEeHHE PABHOCHJIBHO
YMHOMXEHHIO Ha 06paTHOe YHCIo,

3aMeTHM, OAHAKO, 4TO YHCAO, Ha KOTOpPOe MBI YMHOXaeM (uaH
JenuM) AeNUMOoe W AeNHTeNb, He JOMKHO OLTh HYNEM, Tak Kak
B 3TOM cjyuae, cornacHo 1. B) § 33, yacTHoe TepsieT CMbIC.

Yapaxcnenus.
43. ¥Y6enurbcsn npoBepKo#t, HTO cieAyOLUINE PABEHCTBA BEPHBI
(+5) - (+2) - (=1) = (+2) - (=1} - (=5} = (+2) - (=5) - {~1};
10-(=3) - (=2) - (+5) = 10-[(-3) - (=2} - (+5)] =
=104 (=2) [(-3)- (+3)
(10+(=3) £ (~2)] - (-7) =10 (=7) + (-=3) - (-7} + (-2} - {-T7);
(3-02+1).03=303-02-03+703
44, OcHoBhBasgch Ha COYETATENBHOM CBOHCTBE YMHOMEHHS, KaK BCEro
yao6Hee, BEMHCAHTL CAELYIOUHE NPOH3BELEHHA:

8.2.3.5.125. 25.6-10-5; %-8,2'4-10.

45, lpoeepHTh, 4TO YyacTHoe 3,5 1 (—7) He H3MeHUTCH, eC/IH Mbl YMHO:
HHUM DeaHmoe H penuTens Ha 4. To ke, ecau pasgenanm Ha —0,75,
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IXE/JBIE OMHOYJIEHHbLIE H MHOTO4YJEHHBIE
BbIPAJKEHHSA. AJATEBPAUMECKHE [POBH

I. [IpegBapuTenbHbBIC IOHATHA

35. OgHounen M MHorowseH. AJreSpadveckHe BbIPaKEHHS
AENMATCA HA ABe TPYNbl, CMOTPA MO TOMY, Kakoe aurebpaHdeckoe
HeHACTBHE B HHX BBINOJHAETCA NOCAEAHHM.

Aneebpauneckoe svipancenue, 8 Komopom nocaedunee no nopad-
Ky deticmaue He ecmb CAONCEHUE UAYU BbMUMAHUE, HA3BIBAEMCS
OOHOUAEHOM.

3HaYMT, OQHOUJEH MpPeACTARANET COBOH WM OTAEBHOE YHCHO,
BbIpaxeHHoe GyKBOH HJIM LHpamu, Hanpumep, —a, + 10, WK npous-

a—
BeNeHHe, Hanpumep, ab, (a + b)c, nnu yacTHoe, HATTPHMEP, ——, HJIH
c

CTeTeHb, HanpHMep, b2, Ho odHounen He Goaxcen npescmasaams
co00Ll HU CYMMY, HU PAIHOCHD.

Ecid 1nipd BHYHMCIEHWH OZHOUJAEHA TNPUXOIUTCA TPOM3BOAHTH
nefcTBHe AeJieHHA, TO OJHOUNEH HA3LIBACTCH OJPOOHBIM, €ClM Xe

a—b .
HEeT, TO yeabim. TaK, ONHOUIEH —— eCTh ApoGHEIH; (& — y) - ab,
[

a(z + b)? — uenvie onrounensl. Tax Kax B Hauae anrebpst Mul Gynem
FOBOPKTD TOJIBKO O LeJIbIX OHOUMEHAX, TO IS KPAaTKOCTH MBI OyaeM
HX Ha3biBaTh NPOCTO «QIHOWJIEHAMH».

Anzebpaudeckoe suipacenue, COCMABACHHOE U3 HECKOABKUX
00HOUAEHO8, COCTUHERHbIX MeXcdy cOO0L 3HAKAMU <«+» LAU «—»,
naseigaemcs MHo2ouaenosm. TakoBo, HanpuMep, BbpakeHHe:

a—b

ab—a+b - 10+ —.

OTnenbHble BBIDAMKEHHUS, OT COENHHEHHS KOTOPbIX 3HAKAMH «4»
HAH «—# NOJAYUHICS MHOTOYJEH, HA3blBAKTCS ero wieHaMy. YUnens
MHOTOUJIEHA PACCMATPHBAKTCA BMECTe C TEMH 3HAKaMH, KOTOpble
CTOAIT Mepel HUMH, HallPUMep, FOBOPAT: UMeH —a, uneH +b% u T. 1.
{lepen nepsLIM 4YJIEHOM, eC/id Mepesl HHM He [OCTaBAEHO HHKaKOTo
3HaKa, Hajl0 TNOAPa3yMeBaTh 3HAK ¢-+»; TAK, B HallieM IIDHUMepe nep-
Bbi# yned ecTh ab, uau +ab.
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Buipaxenue, cocTofillee W3 ABYX MJIEHOB, HasbiBaeTcs Jsyw.ie-
HOM, U3 TPEX -— mpéxuaerosm u T.1. Ecid Bce 4ieHb MHOro4eHa
Le/ble, TO W CAMbIH MHOTOU/ICH Ha3bIBAETCH YEALIM.

36. Koadpdunnenr. [lonoxum, naHo npousseneHue:
adab{-2),

B KOTODOM HEKOTOPbie COMHOMMTEJH BblPayKeHbl LUHbPamu, Apyrkhe
-~ 6yksamu. Takve npouseefeHHa MOXKHO NPeodpa3oBaTh (MOAb3YACH
COYETATE/bHBIM CBOHCTBOM YMHOMEHHS), COCLHHHB B OLHY Tpylny
BCe COMHOMXHTEIH, BbIPaXKEeEHBe GYKBOI @ U T. 1., TOJAYYHM:

3-(=2)-(aa)-b,

uTG MONHO Hanucats kopoue: —6a2b.

BripaxeHHbH UHPPaMH COMHOXKHTENb, TOCTARJAeHHEH Bnepeny
6YKBEHHBIX COMHOXUTeNeH, HashlBATCH KOIpPuyuermomn OQHOHNR-
Ha. Tak, B onHoytene —6a’b uncno —6 ects kosdduLMeHT.

3aMeTHM, 4TO eclH KO3(MPHLHEHT eCcTh [e/I0e NONOKHUTENBHOe
YXCJI0, TO OH 03HA4aeT, CKOJILKO pa3 NOBTOPHETCH caarae-
MB M TO OyKBeHHOe BLIDa)KEHHE, K KOTOPOMY OH OTHOCHTCH; TaK, -
3ab oseauaer To ke camoe, uto (ab) -3, T.e. o3HauaeT CyMMy
ab + ab4 ab. Ecav xo3¢duirenT ecTs 1uenoe oTpULaTebHOe YHCO,
TO OH 03HAUaeT, CKOJbKO Pa3 NOBTOPAECTCH BHUHTAEMEM
GYKBEHHOE€ BLIPaXKE€HHUE, K KOTOPOMY OH OTHOCHTCS; TaK, —31 O3HA-
yaeT —z — « — 2. Ecau kosddunent ects gpobb, To 0H BHpaXkaer,
Kakas ApolGb Oepé€Tca OT YMCNeHHOR BeJHYHHB GYyKBEHHOro

BhipadeHHA. TEK, §(1.’TJ 03HayaeT TO Ke, YTO H azT - -§, d YMHOXHTb

2 2
HHCNO aX Ha § 3HAYHUT B3ATh g QT 3TOTr0 YHCa4d.

37. CsolicTea mHorouneHa. Beskuii MHOro4jeH MOXKHO pac-
CMATpUBaTh Kak ajrefpavyecky® cyMmy ero uaexos. Hanpumep,
MHorouseH 2a — b + ¢ ectb cyMMa 2a + (—b) + (+¢), Tak Kax BbI-
paxeH#ue +(-b) paBHOCHJBHO BhipaXeHHI0 —b K Bhipaxenue +(-c)
03Ha4aeT TO Xe, 4T0 H +c¢. BesencTrue 3T0ro Bee CBONCTBA CYMMBI
OTHOCHTEABHBIX uHcea (§ 25) mpunagnexar Takxke W MHOTOQUTEHY.
Hanomuum ABa M3 3THX CBONCTB:

a) Hepemecmumensrsli 3aKOH: YUCAEHHAR BEAUYURA MHOZ0-
YAEHO HE USMEHAEMCA NPU NEPeMeuieHul eeo ienos8 (¢ ux 3Haxa-
MU,

6) CouemamenbHottl 3aKOH: YUCAEHHAS BEAUHUHG MHOSOYAECHA
HE USMEHAEMCA, ECAU KOKUE-AUDOO e20 YAeHb. Mbl 3AMEHAEM UuX
an2ebpauieckol cymMmod.
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YxaxeM eunlé caefywilee CBOHCTEO MHOTOMICHE:

B) Ecau neped xancdoim HACHOM MHOZO0UACHA NEpEMEHUM 3HAK
KA NPOMUBONOACHCHBILL, MO YUCAIEHHAR BeAUMUNA MAOSOYACHT U3-
MEHLM MAKXHCE 3HAK HA NPOMUBONOAONCHLL, 4 abCOMOMHAR BEAl-
HURG 820 HE UBMEHUMCA.

Hanpumep, udcleHHas BeJWYHHA MHOrouieHa 2a2 — ab + b2 —

—ganpu a=—4 u b= —3 pasha

' 1
2-(=4)% ~ (~4) (-3 + (3P~ 3+ (~4) =
=2-16-124+942=32-124+9+2 =31,

1
a UMC/eHHas BejHuMHa MHorounena —2a® 4 ab — b2 + - 5 @ Tpu Tex
Ke 3HaueHHsX OyKB paBHa:

2 (4P 4+ (—4) - (<3) = (<3)% + 5 - (~4) =
=-2-164+12-9-2=-32+4+12-9-2=-
Ynparcrenua.
46. YnpocTHTh caeqyolHe ApOH3BEJeHHST:

arlOzaar; aa(-5)-bre(+2); ab- %aﬂsx (*%); Smay(—4)mzyy.

47. peacTaBHTHL B BHAE CYMM Buipakenus: 2a; 3az; Sa’b; 4(a + 1).
48. BoluHCHHTE CAeayOLIHE ONHOYNRHLL:

7a*hc npra=3,b =2, c=;;
08a(b+c¢)npua=1, b-ﬁ c =025
3(a+b]2cnpua:l,b-—w-lé.c=0,25;

‘ —7z%y% npu z = -2,y = 1;
0.52a:c2y npp e =100, 2 = -3,y = -2.

49, BHYHCAHTL CReayonHe MHOTOYJIEHB!

2z — 23 + 52 —Tr+lmpuoe=1,npuz=2;
ar’ +br+cnpuna=3,b=~2¢c=-5z=1.
50. I%e;mmcn nposepxon yto npu = = 2 jBa MHOroueHa: z° — 2x% 4

+3c-5u ~2°+ 222 — 31 + 5 Aa10T 4HCAZ, OMHAKOBLIE N0 ABCOMOTHOMN
BeJIM4UHKHE, HO NPOTHBONONOMKHLIE [0 3HAKY.
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38. IlpuseneHue NogoOHEBIX YneHOB, Yaenvt muozouaeHa, KO-
mopble omausaromcs opye om Opyed MoAbko Koagduyuenmamu
UAU COBCEM He OMAUNQIOMER, HA3LIBAIOMCA NOCOOHBIMU.

Hanpumep B mHorousenue

4a — 3z + 0.5a + 8z + 3ax — 2z

nepBulH uneH noaoded TpeTbeMy (OHM TONUYEPKHYTH! ORHOH YepTOil),
BTOPO#t wieH nofoGeH YeTBePTOMY H ecTomy (NORYEPKHYTHI NBYMS
YepTaMH), a TATLIH 4ieH He UMeeT NOAOGHLIX.

Ecnu B MHOrousene Berpedalres nogobHble MexAy cofoft die-
HBl, TO HX MOXHO COCJHHHTb B OfHMH 4jeH Ha OCHOBZHHH coveTa-
TeNbHOr0 CBOHCTBa coXKeHHs. Tak, B PHBEAEHHOM ceduac npumepe
Mbl MOXKEM CO@IHHMTh Y/ieHbl B TaKHe Ipymnsr:

{da + 0.‘5a) +{—3x + 8z ~ 2z) + 3az.

Ho ovesunno, 4to 4 xakux-Hubyab uucaa muoc 0,5 TaKoro xe
Ypesia cocTaBasT 4,5 3Toro ke yuena. 3”auut, 4a + 0,5a = 4,5a.
PapHbim o6pasom —3z + 8x = bz u bz — 27 = 3xz. 3Hauur, MHOrO-
YieH MOMHO H300DA3UTh TAK!

4.5a + 3z + 3azx.

Coedunerue gcex nodobKbix mMewdy coBOll YACHOB MHOZOUAEHI
8 00un uAeH HA3bleaemcs NPUsedéHuem NoOOBHbIX YAEHO8 MHOZ0-
YAeHa.

3ameuyaunne. Jipa NOA0BHLIX UNeHa, KOIPHULHMEHTH KOTOPHIX
OTAMYATCA TOJBKO 3HAKAMH, B3aWUMHO YHHUTOMKAKTCS, TAKOBLI, Ha-
TIpHMEP, YJieHbl:

2 2

w il

2¢a 0 — 2a uau ~%3:
[IpumMepsL
l.a+bmz—2mx+7mx ~ 8nzx = a + 2mazx.
2. 4azx 4+ b — Taz — 3azx + 2az = —daz + b2 = b2 — dax.
3. 4a%b® — 3ab + 0,54°8* + 3a’c + Bab = 4,5026® + Bab + 3alc.
Ynpaxcrenua.
51. a%x? 4 3a%r® ¢ L 023 4 4248,
52. 2x — Sxy — 8ry — 3,1zy ~ 0.2zy.
53. a 1 8maxy® - 4l mry’.

54. a ~ 8mzy® + 4-2- mzy?.

55. 5a% — 7a%b + 7ab® + a?h — 203 — 8ab? + a® — 12082 + 3a2b.
56. 2° — 4ax? — 2azt + 2a%23 + Sart — 20223 + ozt - Ta2xd
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HCTOPH‘]ECHHB CBeACHHA

OtpuuatenbHble uHCIZ BCTpeuawTCH yMe y rpeveckoro maremarika Jluo-
dravta (8 IV Bexe Hawell 3pwbl}, HO OH HA3bIBABT WX ¢HEJOMYCTHMbLIMH» M HE
NpHAAeT HM 3HAYeHHA NPH peweHnd 3agay OIHAKO TaM, Ile NPUXOAHTCA NePEMHO-
AaTh [1BA HACJIA, HMEIOLLWE 3HAK «—», OH I10JIb3YETCA NPABHIOM, TOROGHLIM HaUIeMY
npasuay OH TOBOPHT «OTHMMaeMOe YWC/0, GYAYUH YMHOMKEHO HA OTHHMAeMoe,
AaeT uyKciao npubasasemoes Tax, oM moayuaer

(7-3) (5-2)=7 5-7 2—-3 5+3 2=12

Wunyccknti matematnk Bpamarynta {620 r) naer yme nonpobuuil mepe-
YeHb [IPABHA CROMEHHS W BLIYMTAHHA OTHOCHTE/IbHBIX ulcesl TlpHBeneM Hexotopuie
H3 HHX

«CyMMa [IByX MMYINECTB €CTb HMYUleCTBO», T €, Hanprmep, {+2) +{+3) =5

«CyMMa IBYX Z07T0B ecTb aoars», T e (—2)+ (=3) = —b

«Cymma HMYLleCTBa R AOITA PaBHA WX PA3HOCTH», T e (+5) + (—7) = -2

«oar, BLUMTAEMEId W3 HYAA, CTAHOBUTCA HMYLIECTBOM, 4 WMYILECTBO —
posromr 0 — (=3} =+3,0-(+3)=-3urtn

B Erpone eme 8 1544 r marematux UTHdens HasbBsaeT oTpULATENbLHBR
HHCAE «HedenbiMHy MK Hpap B CBOEM COUMHEHHM YaKe TOMb3yeTcs OTPHUATEJb-
HeiMH yucaamu (8 1629 r), Ho okonyatensHo Beead HX B MaTematuky Hekapr
(1637 1 ), KOTOPbIH M OBBACHAN CMBICHA HX KaX HATNPaBJEHHE X BeJMUHH PaHp-
we A0 0603HA4YeHHA AEHCTRHH CHOKEHHS H BBIYHTAHUA YNOTPel/sAH NOIHOCTBIO
NaTHHCKHKe CJ10Ba plus W MINUS, KOTophle 3aTeM OLLAH COKPALNeHH A0 ofHoH GYKBHI
P H M C 4ePTOH HaBepxy

[I. AnreGpanveckoe cirokeHHe H BbIUHTAHHE

39. Cnoxenne opHounenoe. IlycTh TpefyeTcs cnoXuThb
HECKOJILKO O/lHOUJIeHOB: 3a;, —5b, +0,2a, —7b u c.
HUx cymma Bbpasutes Tak:

3a+ (=5b) 4 (+0,2a) + (-7b) + c.

Ho Bripaxenus +(—5b), +(+0,2a), +(—7b) paBHOCHALHbLI BbIpa-
weruam: —5b, +0,2a u ~7b; no3TOMy CyMMY NAHHBIX OAHOYJIEHOB
MOMCHO TIepelHCaTh NpOoLle TakK:

Qg_~@+0,2a—@+c,
4TO Foc/e NPUBENEHHS NONOOHbIX YNEHOR NACT:
3,20 - 126+ ¢,

[Mpasuao. Ymobu cromume Heckoabko 00HOUNEHO8, HAOO HA-
nucame ux 00ur 3a OpY2uM C UX JRAKAMU 4 cOesamb npusedenie
no0oOHbLX YACHOS, eCAL OHU eCib.

40. Cnoxenne MHorounenoB. IlycTs K kaxoMy-HHOyLb anre6-
PaHuyecKoOMY BbIPaXXeHHIO, KOTOPOe Mbl 0603HAYHM ONHOH GYyKBOH m,
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Tpedyercst npubaBuTh MHOrOMIeH a — b + ¢. HckoMyio cyMMy MOXKHO

BLIPA3HTE TaK:
m+ (a—b+c).

UHrobul mpeofipasopaTb 3TC BhIpaXKeHue, NIPHMEM BO BHHMaHMe,
4TO MHOTOWIeH @ - b + ¢ npefcTasaser coboit cymmy a + {(—b) +¢;
HO, 4TO6LI NPHUGaBUTL CYMMY, MOXHEO NPHOARHTh KaXKioe CaaraeMoe
OLHO 33 ApYrum. Jlostomy:

m+(a—b+c)=m+a+(-b)+c
Ho npuGasete —b BCE pagno, 4T0O BpIUECT b M03TOMY:
m+(a—b+te)=m+a-b+ec

ITpasuno. Ymobs: k kakomy-nubyds ascebpauneckomy sopa-
HeHio npubasume MHO20YACH, HAOO NPURUCAMb K 3MOMY 8bipA-
HCEHUID BCE HACHOL MHO204AEHG O0uUM 3a Opyeum ¢ UX 3HAKAMU
u cderame npudedérue nodobHbIX YACHO8, ECAL OHU OKANCYMLA.

Ecau nepen l'lepBbIM YJeHOM HeT 3HaKa, TO NOAP3a3yMeBaeTCA «+».

Mpumep. 3a% — 5ab + &% + (4ab — b?+7a?). .

Anrefipanueckoe BoipaeHHe, KOTOpoe Mbi 0G03HA4aJH paﬂbme
OfLHOMH 6yKBOH m, RAHO B 3TOM NpHMEpe B BHAE MHOTOWIeHa 3a’

— Sab + b”. [Ipumenns ykaszaHroe MPaBKIO, HAHAEM:

2 _Sab+ b + (4ab~ b% + 7a%) =
= 3a® — 5ab + b” + 4ab — b? + 7a® = 10a® — ab.
3ameuanue Ecau paHuble 175 CJIOXEHHA MHOTOYMEHD! comep-
®ar noJo0HbBe YNeHbl (KaK B HALIEM NPHMEPE); TO CJAraeMble

MOXHO NHUCATL COHO MO ILPYFHM Tak, T-ITO6E:;IT i'iO}l06HbIe yJeHbl CTOR-
JH 0] TIOROOHBIMH:

3a% — 5ab + b2
+7a® + 4ab — b°
10a? — ab

Ynpaxcnenun.

CnoxuThL CAGRYIOUME MROTOMJIEHBl, NOANHCAB WX APYT NOA APYIOM
(nonoOuble YjaeHbl Noa NOZOOHBIME):

57. (Qx—y— 2)+ 2y + 2 — )+{2z-:r ¥).

58. (3:1; -4z + 2z — 1) + gQw f3:£+4) (2% ~ 2 + 4z + 32%).

59. (4a® — 5a®b + 7ab® — 9°) + (22 + 4a2b ~ ab? — 4b%) + (8ab? ~
— 10a®h + Ba® + 106%).
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41. Boiunranpe ogHouneHoB. [lycTh TpebyeTca U3 ofHOYJEHA
10ar BhivecTb opHOMNeH —3ax. MicKoMas pasHOCTH BLIPA3HTCH Tak:

10az — (—3ax).

Boiyurtanne uucna —3ax, COTACHO NPABHAY 3TOr0 JAeHCTRHMA,
MOXHO 3aMeHHUTh NpHOaB/JeHHEM 4MCJA, APOTUBOICJIONKHOTO YHCAY
—3az. Takoe yucIo ecThb +3ax, N03TOMY:!

100z — (~3az) = 10az + (+3az) = 10az + 3az = 13az.

ITpasuno. Ymobo sviecme odnousen, Hado npunucams ezo
K YMERBLUAEMOMY C NPOMUBONOAONHUIM SHAKOM U cdesame ftpu-
sedénue nodobHbIX YACHOS, CCAU OHU OKAMYMCA,

42. Berdyuranme mHorouseHoB. [lycTb M3 Kakoro-HuGymb af-
reGpaH4ecKOro BLIPAXKEHHUA, KOTOpoe Mbl 0003HaYHM OJHOH OYKBOH
m, TpebyeTcq BhiueCTh MHOFOUNEH @ — b 4 ¢, UTO MOMKHO 0603HAYHTE
TaK:

m—{a—b+c).

Has 37000, COrAacHO NP2BHAY BLIYMTAHMA, JNOCTATOMHO NpHba-
BHTb K " YWCIO, NPOTHBOMNOJOKHOE yHcay a — b + ¢. Takoe yucsao
ecTh —a + b — ¢; 3HAYHT:

m—{a—b+c)=m+(—a+b-2c).
IlpuMeHss Tenepb MPaBUJIO COKEHHA MHOTOUEHOB, MONYYHM:
m—f{a—b+ec)=m-a+b-—c

IHpasuno. Ymobet uz xakoeo-nubyoe areebpauieckozo soipa-
HCEHUS BBIYECMb MHOZOUACH, HAOD K MOMY BLIPAMEHUK NPUNLL-
Camo 6C€ YACHDL BBIMUMAEMOZ0 MHOZOUAECHA  NPOMUBONOAONCHL-
MU 3HaKkamu u cderamse npugedénue nodobrbIX 4AeHO8, eCAl OHU
oKaMymesn.

3ameuanue Ecau TpebyeTcs BHUECTh H3 OLHOIO MHOMQUMEHA
LPYrol MHOroujieH ¥ B 3THX MHOTOYJeHAX MMelTcs MOoJoGHbLl €
YJ€HBbl, TO BLIYMTAEMbBIH MHOTOUJEH MOXKHO [THCATh TIOA YMeHblla-
€MbIM, MIepeMeHHB 3HaKH Y BblYMTAEMOTd MHOTOWIEHA HA HPOTHBO-
NMOJOXKHBIE H TaK, YT0Oh NOA0OHBIE UJEHH CTOANH o4 TOLOOHBIMH.
Hanpumep, Boiuutanue

(7a® — 2ab + b?) — (5a® -+ 4ab — 2b°)
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nytuue BCEero pacnonox(m‘b TAK:
7a? - 2ab + b2
—5a% — 4ab+ 262
2a? — 6ab + 3b2.

Ynpaxcnenus.

60. (2p2 —4p +8) — (p? — 5p—T7).

61. Buyects —2y2 +y+6musdz?+ yz 45,
62. BeigecTs 13:2-1-%;.;__[ wilz? o Lo

572 3
63. ¥YnpocTHTE BHipaXKeHHe:

z = (267 — 2% +¢%) — (a® - 267 - @) + (3a? + 4b% — 3c2).

43. PackpoiTie ckoOOK, nepes KOTOPLIMM CTOHT 3HAK <«+»
Hau «—», IlycTb B BRIpaXKeHWH

2a+(a—3b+c)—(2a—b+2c)

TpebyeTCA pacKphiTh CKOOKH. 3T0 Haj0 NMOHHMATh Tak, 4To Tpely- -
eTcsl Hafl MHOTOUJIEHAMH, CTOSIIHMHE BHYTPH CKOOOK, IPOH3BECTH Te
JEHCTBHS, KOTOpbe yKa3aHbl 3HAKAMH, CTOALIMMH nepes cKoOKaMA.
B Hamem NnpHUMeEDe nepem nepBbiMy ckoOKaM¥ CTOUT 3HAK «t>, nepen
BTOPbIMH 3HAK «—». [IpOM3BeNst cloxetHe W BLIYUTAHHE 110 JAHHBIM
HaAMH fipaBdJlaM, [10JYUHM BHIPAaMECHHE 6es ckobox:

2a+a—-3b+c—2a+b-2c=0—-2b—c.

Taxum oBpasoMm, packpoieas ckobku, neped KOmMopuimu cmoum
3HAK «+», MbL He COANCHbL LIMEHAMb 3HAKL BHYMPU CKOOOK, a pac-
Kpbisas ckobKu, neped KOmopeimu CIoum 3HAK «—», Mbi JOANCHbL
neped KaxXcObiM YAEHOM, COSWUM BHYMPU CKODOK, nepemenums
3HAK Ha NPOMUBONOACHCHbIL.

[lycTe emé tpedyeTcs PacKpHITL CKOOKH B BbIpaXeHHH:

10p— [3p+ (5p — 10) — 4).
Beero ymoGHee packpuiTb CHauaja Kpyrible CKOOKM, 3 TOTOM
KBapaTHbIE:
10p—[3p+5p—10—4]=10p—3p—-5p+ 10+ 4 =2p+ 14.
44. 3axmouyeHue B CKOOKH 4acTH MHorodnena. Jlas npeo6-
pA30BaHUA MHOTOUJIEHa HHOTAA OLIBAeT [10A€3HO 3aKAOUHTL B CKOG-

K¥ COBOKYIHOCTh HEKOTOPBIX €r0 YNIeHOB, NPHUEM Mepen CKOGKaMu
MHOTHA KEAaTeNbHO [OCTABHTb 3HAK <«+», T.€. U300Pa3sHThb MHOro-



54 a3, Ueame soipamenun. Anzefipauneckue dpobu

YJIeH B BHJIE CYMMbI, 3 HHOT/lA 3HAK «~—», T. €. H300Pa3HTh MHOTOUJEH
B Buie pasHocTH. llycTs, Hanpumep, B MHOTOUZEHe @ + b — ¢ Mhl
AKeJlaeM 3aKJI0UMTh B CKOOKH [Ba NOCIeAHUX YNeHa, TOCTABHE Nepel
CKOOKAMH 3HaK «+», Torna nuiueM Tak:

a+b—c:a+(b—c),

T.€. BHYTPH CKOOOK OCTaB/ifieM Yy KaXKJOro 4jeHa TOT Xe 3Hak,
Kako# oH umey. Yto Takoe mpeoGpa3oBaHue BepHO, YGEIUMCA, €CAH
packpoeMm CKOOKH [0 TPaBUMy CJAOMEHHWH; TOrAd MNOJY4YHM CHOBA
NAHHBIH MHOTOYIEH.

Ilycts B TOM e MHOroufeHe TpeGyeTess 3aKMOUMTb B CKOOBKH
ABa TNocNeHHX 4JeHa, NoCTaBUB Tepell cKOOKaMmH 3HaK «—». Torma
HanwuweM Tax:

a+b—c=a—-(=b+c)=a—(c—-h),

T.€. BHYTPH CKOOOK Nepef KaXKLblM YJIEHOM MEeHHeM 3HaK Ha Ipo-
TUBONONOXKHBIH. UTo Takoe mpeo6pasoBaHHe BepHO, yGeauMcsd, ecnu
pacKpoeM CKOOKH HO NpaBWAY BBIYHTAHHA; TOrAa NOJAYYHM CHOBa
JAHHBIA MHOFOUJICH.

MoxHO ¥ Becb MHOTOUMEH 3aKJKYHTE B CKAOKH, IOCTABUB [lepe
CKOBKAMM 3HaK «+» HJIM 3HaK «—», Hanpumep, muorouwnes a + b — ¢
MOMHO HaMHCAaTh TaK:

+(a+b—c)umn —(—a—b+c).

Ynpaxcrenua.

PackphiTh cKOOKH M yIpOCTHTS:

6. z+(z - (z-y), m—{n-[m+(m-—n)+m}
65.a+b—-c—[fa—(b—-c)]—la+(b—-c)—(a—c)]

66. (322 — 4y?) — (2% — 2zy — ) + |22 + 22y + (—4ay) + 342

67. B mHorounene a —b—-c+d:

a) 3aKAOYUTE B CKOOKH TPH NOCACAHHX YJ€HA, NOCTABHMB MEpef CKob-

KaMH 3HaK «—»;
6) 3akntouMTh B CKOSKYM ABA NOCJAEANHMX 4jeHa, NOCTaBMB Nepel CKOG-

KaMH 3HAK «+»;
B) 3aKJIOYHTD B CKOOKH 1B CPEIHHX 4JieHa, NOCTABHE nepefl CKOOKaMH

3HAK «—».

III. Aarebpanvueckoe yMHOKeHHE

45. YMHONeHHE OIHOYNEHOB. a) [lycTb Halo YMHOXHTH a°

Ha a?, uTo MOXHO 0603RaYHTh Tak: a” - a?, Hawn nogpobuee: (aaa) X
x(aa). 30eChb MPOM3BE[EHHE @ YMHOXAETCA Ha APYroe NpPOM3Be-
nesve aa. Ho, 4T06b yMHOXUTH KaKoe-HMOYIb YHCJIO Ha TPOH3-
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BEJleHHE, MOXKHO YMHOMHTL 3TO 9HCAQ Ha NepBbld COMHOMHTEND,
NoJyyeHHblil pe3yaLTaT YMHOXHTE Ha BTODOH COMHOMHTENb U T. 1.

[Moaromy: 3

a® . a? = (aaa) - aa,
4T0 MOKET ObITh HanvcaHo U 6e3 ckoOOoK, TaK Kak NOpAAoK ACHCTBHA
ocTaéTes W fe3 ckoBoK TakoH Xe, KaKOi ykazaH CKOOKamu:

a®- a? = gaaaa = o°.
Moyl BHAHM, YTO NOKa3aresib CTENEHH NPOH3BEJEHHS DABEH CyMMe
noKazaTtesefl cTeneHel CoMHOXKHTREH.
Bo3bMmém eill§ npumep: 23 ymuoxum Ha zt. Paccyxpaas Tak e,
KaK ¥ B MpeZbIAylleM Ciayyae, MoJayJHM:

2* -2t = (zzx) - (zz22) = TTTTIIT = 0.
Boo6iue, npouzeenenne a™ wa o 6yger:

m+tn

a a4 =a

3HayMT, NpoU3BeaeHNe CTeneHeil ORHOro B TOro Xe YMCJAa PaBHO
TAKOH CTENieHW 3TOTO YHCJE, Y KOTOPOH MOKa3aTeNdb ecTh CYyMMa no-
Kd3aTtesicA NepeMHOXaeMblX CTeleHeH. DTo BLIPAXAKT KOpoue Tak:

fIpu ymuoxceruu cmenenel 00HGE0 1 MO20 e YUCAL NOKA3A-
meAay cmenenell ckAaOblBaromces.

Takum o6pazom:

m2m® = m% Bz =zt Py = b

6) Ilycth jaHO YMHOXUTD:
3az? - (—babz).

Tak kak ogHouwieH —babr ecTb npoOW3BeleHHe, TO AOCTATOY-
HO YMHOXHTb MHOXKHMOe Ha MepBBIH COMHOXKHTeNb —D, pPe3yJabTar
YMHBOMHTbL HA BTOPOH COMHOXHTENb ¢ H T. . 3HAUHT,

3ax? - (~5abz) = 3az? - (--5) - abz.

B 3ToM npousBeieHHH, NOAB3YACH COYETATESbHLIM CBOHCTBOM
YMHOXEHHNA, CrPYyNIUpYeM COMHOKHTENH B TAKHe TDYMIIbI:

(+3) - (=5) - (ea) - b(z3x).

TlpouaReas yMHOXKeHHe B Ka/I0# rpynne, noayunm: —15a%bz?.
Iparuao. Ymobu ymuoxcums o0HOUAEH A OCHOYAEH, HAOD
nEpeMHONUmMs UX KOIP@UIUESHIMEL, CAONCUME HOKA3AMEAL O0UHA-
Koeblx Oyke, a4 me GYK8bL, KOMOPbIe 8X00AM MOALKO 60 MHONUMOE
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LA MOALKO 80 MHONMUMENb, NEPEHecmi 8 npouasedenue C Ux
noOKQ3IANEAAMU .

lIpumepdn.

{. 0,7a%x - (3a*2%y?) = 2,1a" 342

2. -3,52%y - (3 3) 281 xsy.

46. Ksagpar u Ky6 oanouneHa. Mbl 3HaeM, 4TO BO3BeCTH

B KBaJApaT HJH B Kyﬁ Kakoe-AHO0 YMUCJI0 3HAYHT B3ATh erg COMHO-
HUTENEM B4 MJH TPH pasa; HanpuMep:

2= 11-11=121: (-1%)2 - (—1%) : (—Ié) =2%,
$#=4.4.4=64, (=5)%=(-5)-(=5)-(~5) = —125.

[lpumenum 3To onpemeseHHe K BO3BELEHWIO B KBajpaT H Ky6
UeJIBIX OJIHOYJEHOB.

1. Tlycte TpefiyeTcs BO3BECTH a
onpeeneHuo:

4 B kpampat uaK B Ky6. CoraacHo
((14)2 —‘:0,4 . (1,4; (0.4)3 — a4 . a.4 '&4.
[TpuMeHAs npaBUIO YMHOXEHHS OAHOUJ/IEHOB, MOJYUHM:
(a4)2 — aB; (a4)3 _
Touno Tak xe;
(a3)2 — (16; (a3)3 - a9
Boofhue:
(am)Z =a™.q™ = aZm; (am)ii —aq™m.- M. g% = a3mr
T.e. umobot gosgecmu g xesadpam uan 8 Kyb cmenenv, Hado
COOMBEMCMBEHHO yMHoofcumb Ha 08a uAw HG MpU NOKA3AMeAs

cmenent.
Tak:

(492 =4t =256, (22°=2°=64urnm.

2. Tlyctp TpeByercs BO3BECTH B KBAAPAT MAM B KyO NPOH3Reje-
rHe abc. CornacHo onpeneneHuIo:

(abc)? = (abc) - (abe); (abe)? = (abe) - (abe) - (abc).
IlpuMeHss CBOHCTBA YMHOMKEHHS, [IOIYyYHM:
(abc)® = abeabe = (aa) - (b) - (cc) = a’bc?;
{abc)® = abeabeabe = (aaa) - (bbb) - (ccc) = a®b3c%,
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T.e. wmobb 8osgecmu npoussederue 8 kgadpam uiu 8 Ky6, Hado
8038ecmu 8 amy cmeneno KANObil COMNONCUMEesL OMOEAbHO U pe-
3YALINAMBL NEPEMHONCUMD.

Tak:

(2-3-5)2=22.32.57 =4.9.25 = 900;
(2-3=2%.33=8.27 = 218,

3. Tlycts Temepn TpeGyeTcst BO3BeCTH B KBaApaT HWAH B KyO
ontouned —4a®bct. [lpuMeHss TonbkO YTO BhIBEJIEHHBlE NpaBUJA,
fyneM HMeTb: :

(—4a3bc4)2 — (__4)2 ) (a3)? . (6)2 _‘(64)2 — 16&61}268;
(—4a%bc*)® = (=4 - (a®)* - ()% - (¢*)® = —B4a"bPc'2,

[Tpasuna. 1. Ymobo eossecmu & xeadpam yersitt COHOUACH,
rado so3secmu 8 ksadpam Koapduyuenm odHousend, a4 nOKasa-
meau 6yxe ymHoKcums Ha 08a.

2. Ymobo so3secmu 8 Kyd yeawvid 00HOUAEH, HAOO 8038eCMU
8 kKyb xosgpuyuenm odnourena, a noxazameau OYKs YMHONUML
Ha mpu.

47. YMHOMKeHHe MHOrouJeHa Ha ogHousneH. [IycTb fgaHo
YMHOMXHTb MHOIOYJEH & 4 b — ¢ Ha Kakoe-HUGYLb aireOpaHyeckoe
BhIDaXeHHe, HalpHMep, Ha OJHOYJIeH, KOTOPLIH Mbl 0003HA4YHM OIHOR
OYKBOH 1

(a+b—c}-m.

[Tpumenss pacnpefe/nTe IbHbl} 33KOH YMHOXEHHS, Mbl IOMYUHM:
(ea+b—c)-m=am+bm —cm.

[TpaBuno. Ymober ymroncums MHO2OUAEH HA OOHOYNACH, HYMNC-
HO YMHONUME HQ 3mOm O0KOYAEH KaxcOuil uren MHO204AeHq
U NOAYHEHHBLE NPOU3BEOCHUS CAOMUMD.

Tak Kak npousBeseHHe He M3MeHSeTCA OT NepecTAHOBKH CO-
MHOMHTENEH, TO 3TO NPaBHJIO [IPHMEHUMO TakXe H K YMHOMEHHD
OfHOUMEHa HA MHoroujeH. Takum ofpasom: m(e +b—¢) = ma +
+ mb — me.

[Ipumepml.

1. (322 — 202 + 5a?) - (—4az).

3Mecb YMHOXKEHHE UJIeHOB MHOro4YJeHa Ha [AHHBIH OLHOUJEH
HaJ0 NMPOU3BOAUTL M0 MPABHAY YMHOXEHHA OJHOUJIEHOR, MPHHUMaN

BO BHHUMAHHE TaxXe H NpaBHJ0 3HAKOB. OOHHAaKOBble 3HaKH MpDH
YMHOMEHHH AT «+», & pasHLle 3HAKH NaT ¢—».



58 1. 8. Heane goipascenusa. Arzebpauneckue Gpodu

YMHOXKAEM OTAENBHO KAXAbIH YJeH MHOTo4YIeHa Ha OAHQ4JIeH
—4ax:

(32%)(~dazx) = —12az®; (—2az)(—4azx) = +8a’z?;
(+56%)(—4az) = —20a%z.
Teneps, CIOXWUB NOAYYEHHBIE Pe3YAbLTATHI, NOMYUAEM, UTO
(327 — 2ax + 5a%) - (—4az) = —12az° + 8a%2? — 200°z.
2. (a? - ab+ b2)(3a) = a?(3a) - (ab)(3a) + 2(3a) =
= 3a® - 3a®b + 3ab®.
3. (722 + Saz - 03) (2.10%) = (T2)(2.1a%0)+

+ (% 0z )(2.10%) — 0,3(2.1a%) = 14,7a%° + 1,5750%* — 0,63a’c.
4. 2a (3& —dax + émg) = 6a? — 8a2z + azx?.

48. YmHOXKeHHMEe MHOTOYJEHA Ha MHorouneH. [lycTh aaHo
YMHOXHTE MHQFQYJIEH @ + b—c Ha MHOro4y/JieH m — 7, 4TO MOXHO
3anucarh Tak:

(@ +b—c)(m—n).

PaccMaTpuBasi MHOXKHTeNb (M — 1) KAK OAHO YHCAO (KaK OLHO-
YJIeH), TPHMEHHM TIPABHAO YMHOXKEHHSI MHOTOY/IEHA HA OJHOWIEH:

(a+b—c)(im—n)=alm—-n)+b(m—n)+c(m—n).

Kaxabl 4YieH NonyyeHHOTO MHOrouseHa NpeAcTaBaseT coBof
npoH3BeJeHHe GHOYJEHa HA MHorouseH. [lpuMeHss on&aTh Npensi-
Lyulee NpaBuio, NOJMYYHM:

(qm —an) + (bm — bn) — (em — cn).

PackpuiB ¢KoOxM MO NpaBHy CJOKEHWS H BbIMMTAHHSA, OKOHYa-
TEJIbHO HaHJEM:

(la+b—c){m—n)=am—-an+bm—bn—cm+cn.

[lpasuno. Ymober ymHoKCUMY MHOZOUACH HA MHOZOHAEH, H(l-
4o yMROMUML KAXCObLl YAeH Nepeneo MHOZ04AEHa 8Q KaxObill
YAEH BMOPOSO MHOZOYACHE U NOAYHEHHBIE NPOU3BEOEHUN CAO-
HUMD.

KoneyHo, NpH yMHOXEHHHU UJIEHOB IepBOrc MHOMQUJEHA Ha yYJe-
Hbl BTOPOrO0 MHOMOYJIEHa HY#HO PYKOBOJACTBOBATLCH MPAaBHJIAMH 3Ha-
KOB: OJIHHAKOBBIE 3HAKH JAI0T «+», a pasHble 3HaKH «—».
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Hanpumep:
(a® = Bab + b° — 3)(a® — 3ab® +b%).

YMHOXHMM CHa4yand Bee UYJeHB MHOMHMOTO HA ﬂepBblf:I YJeH
MHOMXHUTEJIAL

(a¥ — 5ab+ b — 3)a’ = a® — 5a'b + a3b? — 30

3aTteMm YMHOXHM BCE YJeHBl MHOXHMOFO Ha BTOpOﬁ YjieH MHO-
HHUTENA!

(a? — Bab + b — 3)(—3ab?) = —3a®8® + 15a%* - 3ab* + 9ad’.
I[a.nee YMHOXHM Ha TpeTHI‘"{ yJieH MHOXHTEJIA:
(a? — 5ab + % — 3)(+b*) = a?b® — Bab* + b° — 3b°.

HaxoHel, cJ0XHM Bce MoAydYeHHble MPOH3BELEHHS H CAejaeM
npuseféHHe MOROGHEIX YJEHOB; OKOHYATEeAbHLIH pesyabTar Gyaer:

ad — 5a%b — 20302 — 3a° + 16426° — 8ab? + 9ab® + B° — 315,

Mpumeptl.
l(a—b)m n— p-am—bm~—an+bn—ap+bp.
2. (2~ y)z+y) = —ay’ +oly -yt

3. (3an + In? — 4a%)(n? ~ Ban) = 3an® -I- ont — 4a°n? ~

— 15a%n? — 10an® + 20a3n = —7an3 + 2n* — 19a%n? + 20a%n.

4. (2a® — 3)% = (2a% — 3)(2a% — (20;2)2 —3(2a%) —
—(26%)3 4 9 = 4a* — 6a% — 6a9 +9=4a"—124* +0.

Ynparcuenua.

68. (5a26%)(3ablc); (% 03;3) (g ami*).

69. (0,3abz)(2, 7a2b;r2)- (7a26%¢)(3ab3c2) (% a%).

70( msc‘y) (2a%bz2)?.

[

3
71. (0,1z™93)%; (é m2ny3)

72. (30° - 2b3 + ) 2ab.

73. (5a — 4a%h + 3a°b? - 7a%b3)5a%h.

74. {a + b —c){m — n); (20 — b){3a + ¥?).

75. (a +s b) (2a — b); (22 + 2y +y?)(z — p).
76. (22 —zy +9°)(z +¥).

77. 2z + 3y)(3z — 2y); (y - V(P +¢? +y+ 1)

49. PacnojiokeHHBIH MHOrouUJeH. Pacno/oKHTh MHOroYJeH
Mo cTereHaM KaKoH-HHOYyAb OYKBB — 3HAUHT HANHCATb €70 WIEHH



60 fa. 3. Ueavie suipancenun. Aazefipauveckue dpobu

B TAKOH NOC/Iel0BATE/IBHOCTH, YTOOLI IOKA3ATENH 3TOH GYKBL YBeJH-
UHBAJIHCH HAM yMEHbLUaJIHCb or NIePBOro YJeHa K nocaeadeMy. Tak,
muorounen 1 + 2z + 3z — z° pacnosoes o BO3pacTaloW UM
cTeneHnam OykBbl . ToT e MHOTOW/eH OyAeT PACIONOXKEH IO
YOLBAWULHM CTEHEHF{M GyKBb: T, eC/IH YjleHbl €ro HamuiieM
B o6paTHoM nopsifike: —z° + 3z + 2z + 1.

bBykBa, no koTopoil pacrmosoXeH MHOTOYMAEH, HA3LIBAETCA 2Aa8-
Hot ero 6ykpo#. YUnen, cogepxawui rnaBHy0 GYKBY € HanGOAb-
ILTMM NOKA3aTeJeM, Ha3blBAeTCH SbICHIUM HACHOM MHOMOWIEHA, YeH,
COAEPXKAUIMH rAaBHYK OYKBY ¢ HAMMEHbUIMM MOKA3aTeJeM HJH He
cofepxauui e€ BOBCe, HA3HIBACTCH HUSUIUM YA1eHOM MHOTOYJICHA.

50. YmHoxenMe PAacTIOAOKEeHHBIX MHOTOUYJIEHOB BCEro y/106-
Hee NMPOBOAHTb TAK, KaK 6yne'r yKasaHo Ha cnenyzomeM npHMepe.

Ymuoxuth 3z — 5+ 722 — 2% ua 2 — 82% + 7.

Pacnoncxkus 06a MHorouneHa No yGLIBAMWKM CTENeHAM OyK-
Bbl &, MHIIYT MHOXHTENb TOA MHOXHMBIM H 1104, HHM NPOBOAAT
uepTy:

—23 4+ 72243z -5
8z + z+2
— 56z* — 2423 + 4027
— gl 4+ 723 4322 -5z
— 22° + 142 + 62— 10
8z° — 57z — 1923 + 572 + z—10.

¥YMHOKAIOT BCe YJIeHB! MHOXXMMOTO H2 NMEPBHIH UAeH MHOKHUTES
(na —8z%) u monyueHHoe NpOM3BeAEHHe MHIIYT MOA HepTOfl. YMHO-
KaloT 3aTeM BCe YjeHbl MHOXHMOTO Ha BTOPO UJeH MHOXKHTENA
{Ha +z) ¥ nosyueHHoe BTOpOe NPOM3BeleHHe MUILYT NOA NepBbLIM
Tak, 4To0bl nopoBHbIE 4YJEHB HAaXONWAHCh nof noaobunMH. Tak
Ke TIOCTYNAWT M flanee. [log nocaesHWM NpoU3BeAEHHEM NPOBONAT
HepTy, AOA KOTOpoil MHIIYT MOJHOE [pPOH3BeleHHe, CKAALLIBAS BCe
OTAENbHBIE 1POU3BEICHMUS.

MoxHO 06a MHOTOY/IEHa PACTIONOMKHTL H 110 BO3DACTAIOILHM CTe-
MeHAM M 3aTeM NPOH3IBOAMTh YMHOMEHWE B TOM MOPsKe, Kak Gblio

ceffuac ykasato,

51. Beicmuit W Hu3mMif yireHbl npousBegenua. W3 paccmor-
peHHs NpeAbIAYILEro MPHMepa ClefyerT:

Botcwiuti 4aen npousgedenus pasen Nnpous3sedenurs 8ulCUle2o
HACHA MHONCUMOZ0 HO BbICULLL YAEH MHOMCUMEAR.

Huawiud unren npoussedenus pasen npoussederuico Huluiezo
YAEHA MHONUMO20 HO HUSWUA YAEH MHONCUMEAR.
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Tax xak Bce ocTanbHbBIE YeHE MPOH3BEAEHHS OYAYT UMETh NOKa-
3aTejb NP [JaBHOH 6YKBe MEHBLUMH, YeM BLICIOUH 4YJieH, H B TO e
BpeMs GOJIbLIMH, YeM HHU3IWH uNeH, TO BHICIIWH W HU3WIHKH 4JeHb
NPOMIBEJAEHHA He MOTYT WMeTh NoueGHBIX YIEHOB.

OcTanbible YlCHB! IPOH3BEAEHHUS MOTYT TIOJYYHTHCH OT COEIHHE-
HUl HECKONBKHX NOJOGHLIX UeHOs B OfHH. MoKeT laxe CNYUHTbCS,
YTO B [IPOH3BEIEHHH, MOCJe APUBENEHHH NONGGHHX UYJEHOB, BCe
YJeHb YHHYTOHKANTCA, KPOMe BLICIIEr0 M HH3UIEr0, KaX 3TO BHAHO
Ha CJAeAYKIUEM TIpHMepe:

xt + az? + az? + a’z + at

T—a
z? + azxt + a?zd + @322 + a'x

—ax? — a2z — 4322 — gtz — @°
0 —a® = 2% —ad.

52. Yncno 4yneHoB npousBefeHus. [lycTb Bo MHOXKHMOM Oy-
JeT O 4/eHOB, @8 BO MHOXMTeqe 3 ujieHa. YMHOMHB KaXAbH ulieH
MHOXHUMOr0 Ha TiepBblH 4JeH MHOKHTENS, Mbl TMOJAYHYHM 5 WieHOB
NPOU3BEIEHNA; YMHOMHE 3aTeM KaM/bi YMeH MHOXUMOIO Ha BTO-
pofl YJeH MHOMKHTENA, Mbl NOAYYMM elié O uYleHOB NPUM3BeAeHHUA
H T. .., 3Ha4HT, BCeX YNEHOB B NPOH3BEJEHUH OKaxeTcs 5 - 3, T.e. 15,
Boofie, “ucao uienos npoussedenus 00 npusefénus 8 Hem no-
C06HbLX 4AEHOS8 PABHO NPOU3BEOCHUID YUCAQ YACHO8 MHONCUMOZ0
HA YUCAO HALHOB MHONCUMEAS.

Tak Kak BHICIIHH K HH3WHH 4YjeHbl [POM3BEAEHHA HE MOryT
uMeTL cefe MOAOOHLIX UJEHOB, 4 BCE NpOuMe YjeHbl MOTYT YHHU-
UTOXKATBCH, TO HUCAO YAEHO8 NPOU3BEOEHUA OBYX UAU HECKOABKUX
MHOZOYAEHOB ROCAE NPUBCOEHUR 8 Hem NOCobHBIX YAEH08 He MO-

xem Gvimb menvuie 0syx.

Yapaxncnenun.

78. PacnonoxunTb ClefyloiHe MHOTOYIEHE N0 YOLBAOUHM CTENEHAM
SYKEB Z H CHJaTh HX yMmuoxenne: 24z + 6x° + 2% + 60 u 12z — 622 +
+12 + 23,

79. (3 - 22 +z- Dzt +22 - 1).

80. (7% — az' + 0’2% — d¥2? + a*z — d®)(z + a).

53. Hexotopsie hopMynsl YMHOKeHNs ABy4aenos. [loaesHo
3AMOMHHTE CEAYIOLIHE (OPMYJTEL YMHOXEHHS ARYUJNEHOB!
A)(a+b)=(a+bj{at+b)=a®+ab+tab+d?=
= a? + 2ab + b2.
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Hanpumep:
172 = (104+7)2 = 102+ 2.10-7 + 72 = 100 + 140 + 49 = 289,

Takum ofpasom, keadpam cymmor d8yx wucea pasex Keadpamy
NePe0eo uucAG NAKC YOBOEHHOE NpousBedenue Nepsozo 4YUCAd Ha
emopoe natwc Keadpam smopozo HucAq.

6) (@a—b)?=(a-bla-b=a’—ab—ab+ b =

= a® — 2ab + b2.
Hanpumep:
192 =(20-1)2=202—-2-20- 1+ 1% = 400 — 40 + | = 361.

Taknm obpasoM, ksadpam paznwocmu 08yx wucen pagen Keadpa-
My Nepenzo HLUCAG MUHYC YyOBOEHHOE NPoussedenue nepsozo Yucad
Ha 8mopoe NAKC Keadpam 8mopoeo wucAd.

B) Tak xak pasHOCTb ABYX 4Hces M BooOLle anreGpauyecKux Bbl-
paxenyi MOXeT GLITh NPelCTaBAEHA B BHJe alrebpanyecKol CyMML,
To 06a NpeAblAYIIHX NPaBHJIa MOXKHO COSIHHHTDL B OfIHO H BHIPA3HTL
TaK:

Keadpam Osyusena paeen Ksadpamy nepsozo 4AeHd RAKOC
yosoeHHOe npoussedenie NEPEVZ0 UAEHA HA BMOPOL NAMC K8aO-
pam 8mopozo YAeHa.

Hy:KHO TONbKO MOMHMTB, YTO KaXKIbIH YJeH BOSBOAMMOro B KBajl-
paT ABYyu/ieHa JOMKEH GbITh B3AT C €0 3HAKOM,

Hanpumep:

(2ab — ¢2)? = (2ab)? + 2(2ab)(—¢?) + (—c*)? = 4a%b® - dabc? + ot
(—=m 4 3n®)? = (—m)? + 2(—m)(3n®) + (3n)? =
‘ =m? — 6mnd + 9.
r) (e +b)(a—b) =a’+ab-ab— b =a? - b2
Hanpumep: '
2515 = (204 5) - (20 — 5) = 20% — 52 = 400 — 25 = 375.

Takum oGpa3zoM, npouagedenue cymmor 08yx HucCes KA ux pas-
HOCMb PABHO PAIHOCMY KBAOpamos 3mux Hucen.

54. llpumenenne 3THx dopmyn. Ilpy nomowH yKasaHHBEIX
GopMYsl MOKHO HHOTAA NPOH3BOAMTb YMHOXKEHHE MHOTOUMEHOB NMpo-
we, ueM 0ObIKHOBEHHEIM MYTEM.
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Hpnmepm
1. (4a® — 1)2 = (46%)2 — 2(4a%) - 1 + 12 = 16a® — 8a® + 1.
2. (~v+y)(y z)=(y+a)(y—=z) =y" - ot
34yt Dyt D=t )4l + 1)) =
= (z 4 1)? yzwm + 2z + 1 -2
4. (a—b+c)(a~|—b—c [a—(b—c)][a-l— —c]—
=a?—(b—-c)2 =a? — (12— 2bc+ ) = a? — % + 2bc — 2.

Ynpaxcrenus.

2 12
81. (a+ 12 (1 + 2a)?: (z+§) :
82. (3a® + 1)% (0,1mx + 5z%)2.
83. (50 — 2)% (3z — 20)7; (3&

84. Monbaysich popmynamu 111 (e -+ b)% u (a — b)2, naiite caepyionme
keagpatel: 1012, 9972; 96%; 572, 72¢; 897,

372
85. (2m — 3n)?%; (3a’x — day)?; (O,Qx - §) .

86. ( 22 — 3= 1‘)2' (0,25p - 0,2¢)2.

87. {a+ 1)(a7 1); (2a +5)(2a —5).

88. (2z — 3)(3 + 2z); (a® + 1)(1 — o?).

HaiiTh COKpalEHHbIM TIyTEM cagaytoue npoussenennn
89. (z2 + )(z + 1)(z — 1); (4x% + %) (29:+y) 2z —y).
90. (m+n—p)m+n+p);la+(b+c)la-— b+c)j

55. Ky6 cymmel 1 ky6 pasHoctn asyx uucen. K cdopmysnam
YMHOXEHHS JIBYSJIEHOB J10064BUM ellé CJeAyH0IRHe jBeé:

a) (a +8)3 =(a+b?(a+b) =(a®+ 2ab+ b)(a+b) =

= a® +2a%b + ab® + o%b + 2ab? + b° = a® + 3a2b + 3ab? + b3,
T. €. KyO cymmot 08yYx uucen pasen Kyby nepseoeo wUCAa NAKOC Yympo-
eHHoe npousgedenue K8adpama nepeozo YUCAG HA 8MOPOE NAKC

Ympoernoe npoussederiue nepsozo HucAd K4 Ksadpam gmopozo
narc Kyé smopoeo 4ucaa.

Hanpumep:
13 =(10+1)*=10*+3.102.1+3-10. 12413 =
= 1000 + 300 + 30 + 1 = 1 331.
6) (a — b)® = (a - b)%{a—b) = (a2 — 2ab + ¥*}{a - b) =
:a3—2a25+£~—_@2_b+2ab2—b3=a3-—3&2b+3ab2—b3,

T. €. Kyb pasnocmu deyx uucea pasex Kyby nepeozo HUCAQ MURYUC
ympoeHHoe npoudsedenue K8adpama nepsozo “UCAG HQ 8mopoe
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nAKC YmpoenHoe npouseedenue nepesoeo YUcAa Ha Keadpam emo-
PO20 MUHYC KYOG 8MOPO20 HUCAG.

Hampumep:

29°=(30-1)°=30°-3-30%2-1+3-30-12- 13 =
= 27000 — 2700+ 90 — | = 24389,

Ecnu Bo3bMEM useHEI BO3ROAWMOrO B Ky6 AByueHa ¢ MX 3HaKa-
MH, TO oba NpeAblAYINHUX TIPABHAA MBI MOXEM COEJHHHTL B OJIHO:

Ky6 odsyusena pasen kyby nepeoeo waewa naoc ympoeHHoe
npousgedenue Keadpama Nepsoco 4AeHa HQ 8mMOpoL NAKOC Yympo-
EHHOE Npou3sedenue Nepsoao Yaexd HA Kaadpam 8mopozo nAKC
Ky6 8mopo2o wiend.

Hanpuwmep:

(2a — 38)3 = (24)° + 3(2a%)(—3b) + 3(2a)(—3b)? + (-3b)% =
= 8a® — 36a%h + 54ab® — 27H°.

Ynpancrenus.
91. (a+ 1)% (a— )% (22 + 3)%; (5+ 3z)°.

92. (%m - 2)3; (%p+ % q)a; (5 3z)3.

IV. Aarebpanyeckoe aejeHue

56. Jlenenue ogpnouseHos. a) [lycTh TpeGyeTcsl pa3ieHTh:

Gs : (12.
Tak XaK geqaumoe JOJMKHO PAaBHATHCHA JEJHTENI0, YMHOMEHHOMY Ha
YaCcTHOE, a NPH YMHOMKEHHHW 1IOKA34aTeAH ONMHAKOBBIX GYKB CKJAABI-
BAIOTCH, TO B HCKOMOM 4acTHOM MoKa3aTeneM GYKEH @ ROMKHO OBITH
TaKoe 4YHCJIO, KOTOPOe, CJAOXKEHHOE ¢ 2, COCTARJSET D; TaKoe UKCIO
paBHO pasHocTH 5 — 2.
3HauuUT:

Tlono6Ho sromy Hailzém:

2 f=2 yiy=¢ nurn
3HaYUT, HaCTHOe OT JeNMeHHs cTeneHell ONHOrO M TOMO Xe YHcaa
PaBHO TAKOH CTEMeHH ITOrD uHeaa, y KOTOpoil [OKa3aTedlb CCThb
Pa3HOCTb OT BHIYMTAHHS M3 TIOKA3aTe 1A NENHMOT0 NOKa3aTe/s [ejH-
Tesl. DT0 BHIPAXKAIOT KOPOUE TaK: npu Oeserut cmeneneli 00HOZ0
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U MO20 He 4uCAQ nOKa3ameny Jeiumens Sbl4UMALMCA U3 NOKa-
samens deaumoeo,
6) IlycTs maHo pazaenuThb:

124362z : 40202,

CorniacHo onpefe/ieHHIO AeNeHdf YacTHOe, ByIyud YMHOXEHO Ha
NenuTellb, AO/KHO COCTaBUTh AeJiHMoe. [103TOMy y HCKOMOTO 4acT-
HOI'0 KO3(dHIHeHT To/keH ObiTh 12 : 4, T.e. 3; nokasarteab y OyxBH
@ TOJNYYHTCHA BBIUMTAHHEM H3 I10Ka3aTess 3Tol OykBbl B REJAHMOM
[I0Ka3aTe/is1 TOH e GYKBbl B fendTese, OykBa b coBceM He BOHAST
B YyacTHoe, a OYKBa r nepeigéT B 4aCTHOE CO CBOMM MOKA3aTeJIeM.

Takum obpasom: 12a3bx : 4a®b? = 3az.

Mposepka: 3az-4a%h? = 124302z

[Ipasuno. Ymobor pazdesums odnouren Ha 0OHOUuAEH, HAOO
Koagpuyuenm deaumozo pasdesums na Ko3pduyuenm desumens,
us riokazamesed 6yxg 0eaumoz0 Gvluecmv MOKA3IAMEAU Mex He
Oyxs deaumens u nepexecmu 8 wacmuoe Ge3 usMeHeHus noKaaa-
meneid me 6yxab. deaumozo, KOMopsLx Hem 8 deaumene.

Mpumepsl

1. 3m3ntz : dm2nz = gmn3

a3 (9 o\ _ 6 3
2. —axty ( 6azcy)-+ Y.
3. 0,8azx™ : (—0,02ax) = —40z™" 1.

57. HyneBoit nokasareab. Ecnu npu AeneHud cTeneded 0f-
HOTO H TOFO XKe YHCAa ToKa3aTe/b AEJHTENA OKaMeTcsd PasHbIM
OKA3ATEINIO ACIHMOTO, T, 4ACTHOE JIOIKKO PABHATHCA 1; nanpumep
ad:a® =1, notomy uTo o® = a3 - 1. Yc/I0BHMCS TIPOH3BOAMTE BBIUH-
TaHKe MoKasaresell H B 3TOM CAy4ae; TOra B 4acTHOM Mbl 1102y 4K M
6yxBy ¢ HyJdeBbiM nokasarenem: a® : a® = a3 = o Koueuno,
3TOT NOKA3aTeAb HE HMEET TOr0 3HAYEHHS, KOTOpOE MEI HpuﬂaBann
[OKA3aTeJsiM paHee, TAK KaK HeJIb3fl TOBTOPHTH HMCAO COMHOXHTE-
sem O pas. Mbl ycioBaMca nofn sbipaxkenuem a’ pasymeTs
44CTHOE OT NeJeHHS OLMHAKOBHIX CTeneHell OYKBb

a, ¥ TaK Kak 9To 4acTHOe paBHo 1, TO Mbl GyzeM npuHHMaTh a® 3a 1.

58. [Ipu3HaAKK HEBO3MOXHOCTH ACJEHUSA OXHOUJeHoB. Ecnu
YacTHOe OT M@JEHHS LeJbiX OZHOYJIEHOB He MOXKET OblTb BBIPAMKEHO
TOYHO 1IeJBIM O/IHOYJIEHOM, TO FOBOPAT, 4TO TaKoe fejieHHe He B 3-
MOXHO. HEHEHI/IE CAHOYJIEHOB HEeBO3MOXHO B ABYX Cly4asix:

a) Kozda e deaumene ecmos 6yKeut, KOMOPbIx Hem 8 OeAuMom.
Hanpumep, Henbast pasnenuts 4ab’ na 2aw, Tak kak BCAKHE LeJbli

3 AT Kucenes
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OAHOYJIEH, YMHOMEHHBIH Ha 2ax, pact npoH3BeneHHe, cofepxallee
OyKBY ¥, a B HallleM JIeTHMOM TakoH GYKBLI COBCEM Her.

6) Koeda nokaszamens xaxoii-iubo 6yxgot 8 deaumene 60np-
we noxkaszamean moi xe byksv: 8 Oeaumon. Hanpumep, aenenne
10a3b? : S5ab3 HeBO3MOMXKHO, TAK KaK Kakoil 6bl ULl OAHOUWIEH Mbl
HH HAlHCaNH B YACTHOM, OH, GyAYyYH YMHOXEH Ha AeJHTedb, HACT
B NDOH3BEACHHH OIHOUJCH, COflepaulnii OykBy b ¢ nokasaTenem He
MeHblue 3, TOTAA KaK B JeJMMOM 3T2 GYKBA BXOAHMT C TIOKasarejeM 2.

Korna onuu ogHowIeH He €JHTCA HA JIPYroi, TO 4acTHOE MOMKeT
6LITh 0603HAYEHO TNPH NOMOWM 3HAKOB JIeJeHHS; TakK, YacTHoe OT
Jenenns 4a ua Sb MOXKHO 3anucaTh:

4a
4a : —.
a : 5b, nau 3
Ynpaxcrenus,
93. 8a°z3y : 4a’2%; 3azd: (—5az).
94. o : (—ga%); 120" : dab.

59. Mlenenne mHorouseHa Ha oaHowineH. [lycth TpeGyercs
pasfenHTb MHOTOWIeH a + b — ¢ Ha KaKoH-HHOYAb OHNOYJEH, KOTO-
potit Mbl 0003HaYHMM OfIHOH GYKBO#H 7!
a+b—c

—

Muorounen a + b — ¢ ectb anrebpandeckas cymma, a 4TOGbl
pasnesHTh anarebpanieckylo CyMMY Ha Kakoe-HHUOYIb YHCJIO, MOXKHO
pa3jieinTh Ha 3TO YHCJO Kaxaoe caaraeMoe otaenbso. IloaTomy:

a+b—-c a b c

{a+b—c):m, unu

m m m m

B 310M MOXHO y6eauThcA M MPOBEPKOI: YMHOXHB MHOrOUJeH

a b c )
— — — - Ha [eJHTesb N, Mbl DONYUHM JeJHMoe ¢+ b — c.
m  m

IIpaswnao. Ymobut pazdesuwme mrozounren na 00HOUAEH, HAOO
pasdeaumo na amom 00HOuwAEH KaXObitl YAeH MHOZOHAEHA U HO-
AYHEHHDLE YACMHOIE CAONCUMS.

[Ipumepor

1
1. (20a® — 842 — a) : 4a = 50 - 2a — T
5
2. (422 =224+ 10): 2x =2z~ 1 + =,

1 3 2 92 1 1
3. (57 03074 1) : 207 = 2o 0,15+ .
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Ynpamcrenus.
95. (4aZb + Bab® — 12a3H5) - % ab.

96. (36a°z° — 24a°z* + 4a'z3) : 4a%a3.
97. (3a’y — 6ay” + 3y — 3a’y") : 3a’y.

60. Jlenenne ogHousneHa nHa MHOrouneH. [lycTh, Hanpumep,
TpefyeTcd oAHOYMEH ¢ PA3JENHTL Ha MHOTOYMeH b+ ¢ — d. HacTHoe
OT TAKOTO JleleHHst He MOXeT GBITh BHPAXKEHO HM LeJbM OJHOYJIE-
HOM, HH L@JbiM MHOMOUJIEHOM, TaK KaK eCJid A0TYCTHM, UTO YacTHOe
PaBHO KakoMy-HHOYb UE/NOMY OQHOUNEHY WK LeJOMY MHOTQUJEHY,
TO, BbI[IOJIHHB YMHOXEHHE 3TOTO HaCTHOTO Ha MHOro4seH b+ ¢ — d,
MOJMYHUHAY Oul TOXE MHOrOYNEH, a He ogHouneH (§ 45, 47). YactHoe
OT JeJleHHs ¢ Ha b+ ¢ — d 0603HAuaeTCA 3HAKAMH JeJeHHA Tak:

a
a:{b+c—d), nmm —m—.
( h b+c—d
61. Henenue MHoOrouneHa pa MHOTouaeH. YacTHoe oT jgeJe-
HHfl MHOTOYJEHAa Ha MHOTOYJeH TOILKO B PCAKHX CAYYASX MOXHO
BbIPA3HTh B BHAE LeJoro MHorodiena. Hanpumep:

(a2 +2ab+ 0% : (a+b)=a+b,

TdK KaK .
a® + 2ab + ¥ = (a + b)%.

Boobiie e nofofHBle YaCTHbIE MOXKHO 0603HAYHTEL 3HAKOM
nenenust. Hanpumep, vacTHoe ot fleneHusl a — b+ ¢ Ha d — e Bulpa-
3UTCA TaK:

a—b+c
d—e

um (a—b+c):{d—e).

62. HMenenne pacnonoXMeHHLIX MHOTOUNeHOB. YacTHoe yga-
éTCA WHOTAA BHIPA3MTH B BHie Lejoro MHorouseHa, [lokakem, kak
370 C/leaTh, Ha CclefyiollleM NpHUMepe:

(522 — 1923 4+ 172 + 6% — 4) : (1 — 5z + 32?).

Hanuuem 06a MHorodaesa no yGuIBAOIIHM CTelleHsM GYKBEL T
H pacTioNoXKUM [eJieHHe TaK, KaK OHO pacrosaraercs MpH JeNeHHu
LenblX YHces:

37&
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6zt — 1943 + 522+ 172 —4|322 =52 + 1
— 6z + 10z% - 222 232 — 3¢ — 4

1-# ocTatok. .. ... — 923+ 32?2 4172 -4
+9z3 — 1522 + 3z
2-11 OCTATOK. ... .ov'n... ~ 1222+ 20x — 4
_ + 1222 — 20z + 4
-0 0CTATOK .. ..o v v iee e 0.

[lpeanomoxkum, uyTO HCKOMOE HacTHoe PABHO KaKoMy-HHGYAb
MHOTOUWJIEHY H YTO YJieHbl 3TOM0 MHOTOUJEHA PACIOJOMEHBI TOXKE (10
yOBLIBAIOILMM CcTeMeHsIM GyKBbl .

Henumoe DOMKHO PaBHATLCA MPOU3BEACHHIO NeJMTeNs Ha yacT-
Hoe, M3 ymuoxeHus pacrnosoMeHHbIX MHONOYJEHOB M3BeCTHO, UTO
BBICIIHH YJIeH NPOH3BeAeHHR paBeH NPOH3BeJEHMIO BBICLIEFO uJeHa
MHOXHMOCO Ha BBICIUWH 4fieH MHOXUTens. B genumoM Bhiciumii yned
€CTb NEPBLIH, B J@MHTEJe W YaCTHOM BhICLIME YJeHbl TOXe TepBhle.
3HaunT, 1-ii unen penumoro (6z?) momxen GHITH IPOH3BeAEHHEM
1-r0 unena reavrens (3z?) na 1-i unen yacthoro. Otciona caenyeT:
4T00bl HaWTH -6 4/eH YacTHOro, IOCTATOUHO pa3geuTh l-it unen
gelMHmoro Ha l-fi ugeH aennTtedf. Pasgeaus, HaxoauMm 1-if 4sen
yactroro 2z2. [Muuten ero mox YepToi B 4aCTHOM.

YMHOKHM BCce ujeHbl AeJHTeNd Ha |-H ujJlen 4YacTHoro H no-
Ay4eHHOe MpOM3BeleHHe BbiYTeM H3 aesnumoro. Jlna atoro Hamu-
ueM ero Mof AeJMMBIM Tak, 4TOOB MoNoOHBIE YJeHB CTOANH NOA
NofOGHBIMK, H Y BCeX UJEHOB BLIYHTAEMOrO MePeMEHHM 3HAKH Ha
o6parune, [lonyuum nocne spruntabua 1-ii ocratok. Ecan 61 ator
OCTaTOK DKA3a/CH PABHBEIM HYJIO, TO 3TO 3HAUHJIO GHI, YTO B YACTHOM
HHKAKHX ADYTHX 4JeHOB, KpOMe HalieHHOro [-ro, HeT, T.e. 4TO
4acTHOE eCTh OfHOUJeH. Ec/ay e, Kak B HalleM npumepe, 1-ii ocra-
TOK HE €CTh HYAb, TO OyleM fajbllle PacCyMOATb TAK:

Henumoe ecTh NpPoH3BeieHHEe BCEX WIEHOB NENHTENA Ha KaXK bl
yJeH JacTHoro. Mul Bbl4H M3 LeJHMOFQ POM3BEJIEHHE BCeX dieHoB
JenuTens Ha 1-H 4ieH 4acTHOro; CJAedoBaTe/lbHO, B 1-M 0CTaTKe
JAKJIIOUAeTCA NMPOH3BEAEHMe BCeX WIeHOB HeqdTens Ha 2-i, Ha 3-f
Y CJACLYIOLIME YJeHBl “acTHoro. Buiciik# ujmeH B ocraTke ecTh 1-#;
GEICUIMA uner pesadtens Toxe 1-#; BwICIMH ujeH B yacTHOM (He
wivas 1-ro) ety 2-8 unen. 3Hauut, 1-B waen octatka (—%x?)
4N H DABHATRCA MPOH3BEAeHHIO 1-ra uneHa JenuTens Ha 2-# wllen

ro Otclofia 3axsiedaen: 4Tofel HaiTH 2-# 4jJeH 4acTHOTO,
10 pasgendTs 1-H ynen 1-ro octatka Ha 1-§ el feautens.
4 K0aun 2-31 4nen vactHore —3x. [IvwemM ero B yacTHOM.
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YMHOMHUM Ha 2-H 4MeH YaCTHOUO BCe UJEHBl AEJHTENs W Moay-
YeHHOe MpoH3BeNieHHe BEYTeM U3 1-ro octaTka. [loayuum 2-i ocra-
toK. EcslM 3TOT 0CTaTOK paBeH HY/M0, TO AeseHHe OKOHUYEHO; eCJH
XKe, Kak B HalleM NpuMepe, 2-i OCTaTOK He paBeH HYJIO, To Gyiem
paccymuaTh Tak:

2-# 0cTaTOK ecTh NPOH3BEAeHHe BCeX UJNEHOB AeJHTe]s Ha 3-i,
4-i ¥ cIeyIOlIHe HIeHBEl YACTHOTO. TakK KakK H3 3THX UJIEHOB YacT-
HOTO BBICIUMH ecTh 3-#, TO, NoLOGHO NMpenpiayueMy, 3-H UieH Yact-
HOro Haupém, ecad l-# ujed 2-ro octaTka pasgmenuM Ha 1-# ujeH
qeautens. Pasgenws, HaxoguM —4. YMHOXHB Ha —4 Bce ujeHB
JeNUTeJIs1 H BHUTH NMPOM3BEAeHHe H3 QCTATKA, MOJAYYHM 3-H 0CTATOK,
B uawem npuMepe 3TOT ocTaToK oxasalcsi HYJNEM; 3TO MOKa3bIBAET,
YTO B YACTHOM APYTHX HJIEHOB, KpOME HaHAEHHBIX, He MOMXET ObITb,
Ecnu 6n1 3-# ocratok 6pa He 0, To Hano 6vlI0 Obl JISIHTL MEPBbIH
4JIeH ITOTO OCTaTKa Ha 1-f usieH JesUTeNs; OT ITOro NOIyuyHacHA Gbl
4-11 yjieH YacTHOro W T. 4.

MoxHO 6b110 6B PACIONOKHTL NEAHMOE H Ae/HTEe b 110 BO3pac-
TalIHUM CTENeHAM ONHOH W TOH e GYKBBl ¥ 3aTeM [0CTYINaTh Tak,
KaK celuac OblJIo cKa3aHo; NPH 3TOM IPHILIOCH G5l OCHOBHIBATLCS HA
TOM, YTO HH3WHI Y/ieH NpoH3BeleHH s paBeH NPOH3BEACHHID HH3ILOTO
4JeHA MHOXHMOTO HA HH3WHH 4/1eH MHOMXHTE/S.

[Ipumepsr.
a) 28z — 13ax® — 26a%2? + 150%z|7x? + 20z — 50°
" — 8az® + 20a’r? 4x? — 3az

—2laz? — 6alz? +15az
"+ 6a22? — 15a%z
0
Mur 3nech He nucanu npoussegeHuit l-ro uneHa jenMTeNsa Ha
I-#, 2-fi W T.4. 4NeHBl YacTHOrO, MOTOMY YTO 3TH NPOM3BENEHHS
BCerjia paBHBl TeM 4WieHaM, fo[ KOTOPbIMM OHHW TNOQNHCHIBAKTCA,
H NPH BLIYMTAHHH BCETAA B3aUMHO YHHUTOXKAWOTCA. OO6LIKHOBEHHO
TaK H JeJalorT.

6)z° ~ad |z-—a )zt —at Jz-o
" pazr? (x4 az +a? " +az® ]x3+az2+a2w+03

ar? — a? axd — gt
1] + aQI " + a‘2$2
olr — a2z —
" td " tadx
0 alr - a
" + a4

0
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Hogo6ubiv o6pasoM MOXHO TaKke yGeQHTbCH, YTO Da3HOCTH
x% - a® 25— af, ... u BooGwe ™ — a™ gensiTca Ges ocraTka Ha
pasHOCTb I ~ a, T.e. UTO PaA3HOCMb OOUHAKOSHIX cmenexel 08yx
wuces Geaumcs Ha Pa3HoOCms IMUX wuces be3 ocmamka.

63. IIpu3HaKKU HeBO3MOMHOCTH JeJieHHS MHOroujeHos. [le-
JIEHHe MHOrOU/NEHA Ha MHOMOUJIEH HeJlb3f BBIIOJHUTL B CJCAYIOIIHX
CAYHARAX!

a) Ecau nokasameab 2aasHoi Gykewt 8 evicuiem useme Oe-
AUMOSO MeHbUle noKa3ameas mou e OyKkevl 8 BbiCliem 4ieHe
deiumens, MOTOMY YTO TOFAd HEAb3f NOJAYYHTH BLICLIETO uJeHa
YaCTHOrQ.

6) Ecau noxasamene z2aa8nol Gykevl 8 Hu3uieMm 4AieHe de-
AUMO20 MEHBULE NOKA3AMeAR MOd me CyKevl 8 HU3IWEM YieHe
Jeaumens, NOTOMY 4YTO TOFAA HeJb3 TNOAYYHTH HM3LIETO YjeHa
HYACTHOCQ,

8) Ecin nokasaresin riasHoit GyKBbl B BBICILEM M HH3LIEM UJIeHAX
JEeNHMMOrQ He MeHbIlle COQTBETCTBEHHO [I0Ka3aTeded 3Toi OYKsH
B BbICIlEM M HH3LIEM uJieHaX IeJHUTeNs, TO elld He/b3d CKa3aTh,
4TOOH JAesieHHe OBLIO BO3MOMXKHO. B 3TOM cayudae, 4T0OB CYAHTDL
0 BO3MOXHOCTH HJIM HEBO3MOXXHOCTH A€JIEHHS, HAaZ0 MPUCTYNHTD
K BLITIO/IHEHHIO CaMOr0 AeHCTBHA H NIPOJIO/AXKATE €ro [0 TeX Nop, NoKa
OKOHYAaTeJbHO He yﬁeﬂ,HMCH B BO3MOXXHOCTH HJIH HEBO3IMOXHOCTH
MOMYUHTh HaCcTHOE B BHJE MHOTOYJEHA.

Ynpaxncnenus.
98, (z2 -3z - :(z+1); (V¥P-y—-2):(y— 2.
99, (6% +2 - 322 —4z): 2z - 1).
100. (3ax® — 15a2* + 6a323) : g:zﬂ - Saz + 2a%).
101. (25 - a®) : (2% + az? + a2 + &%2? + a'z 4 4°).

V. PasnoxeHue HA MHOKHTEJHU

64. IIpenrapurenvHoe 3ameuyauuwe. [osops o6 ajrebpandde-
CKOM jJeJICHMH, MBI YKa3bliBaJH{, 4TO B HEKOTOPBIX CJAy4dasnX YacTHOe
MOXHO TOJMBKO 0B03HAYUTE 3HAKOM HeJIeHHA. HOJ'Iy‘{EEMblE IIpH 3TOM

o 2 2 —4dx+4y?
BEIpaXeHHs, BPOAE TAKHX! —, —, ————— M T.I,, IPHHATO
b’ 3a T4y

HasblBaTh aAzelpauseckumu dpobamu,

Mul Bckope yBHAHMM, uTO airebpandeckue apodu, nogobHo apud-
METH4ECKMM, MOTYT ObITb HHOTIA YIPOIEHEl MOCPeACTBOM COKpa-
LleHHHA, T.& [OOCPEICTEOM [e/eHHH JeJUMOT0 K JeJHTeNd Ha WX
oBUIHe MHOMXHUTEAH, eC/IH TaKoBble OKaXyTeA. Ja Toro 4robsl Takoe
COKpalleHHe BO3MOMXHO ObUJIO NPOH3BOAHTL 6e3 3aTpPyOHEHHA, HANO
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Hay4uTbCH DasjaraTbh anredpaHueckye BEIPAXKEHMSI HA MHOMKHMTEJH
{nogobHo TOMY Kak B apH(MeTHKe JJIA COKpallleHWst npobedt Hapo
YMeTL pasJaraTb UeJble HHCJA Ha COCTaBJAAIOUIHE HX MHO)KHTEJ‘JH).

65. PasznokeHHe LEAbLIX OTHOYNEHOB. DBO3bLMEM KaKOH-HH-
6ynb Lenbli OZHOWJIeH, HAaNpUMep, 6a2h’. Tak KaK od npeacTaBaser
co60# NpoH3BEleHHe, TO M0 OJHOMY €ro BHAY CPa3y MOXHO pasfio-
WHTh €[0 Ha COCTARAAILHE MHOKUATENH. Tak:

6ab® = 2- 3(aa)(bbb) = 2 - 3aabbb.

CoeflHHASL 3TH COMHOMHTENH B KakKHe-HUGY[Ab Fpynnbl (Nojb3y-
SICh COYETATEALHLIM CBCHCTBOM yMHO)KeHHﬂ), Mbl MOXEM [OJiA 3TOTO
OHOY/IeHa YKa3aTh Pa3HOOOPA3HLIE PA3JIOMKeHHs, HANpUMep:

6a’b? = (6a)(ab®) = (2a%b)(3b%) = (3ab?)(2ab) n 7. 1.
66. PaanoxesHue MHOrOUJIEHOB. YKaxeM npoctrefiixe Ciay-
YaH, KOrfa MHOTOYJEH MOKeT OblTh PA3NOMEH HA MHOMHTEH.
a) Tak xak
(a+b—cym=am+bm— om,
TO W HaoBopoT:
am+bmn-—cn={a+b-c)m.
Taxum obpasom, ecau 8ce waeHst MHOZOHAEHQ codepycam obuquil
MHONCUIMEAb, MO €20 MONHO BbIHECMU 3a CKOBKL.
Hanpumep:
2% — 222 4 3z = x(z® - 2z + 3);
16a2 — 443 = 40,2(4 —a);
dm(z — 1) +3n(zx— 1) = (z - 1)(dbm + 3n).
6) Tak kax
(a+b){a—b) =a® -t
TO 4 HaoBOpOT: )
a? — b = (a+b)(a — b).

Takum obpasom, ecau dsyunen npedcmasasem cobou Keadpam
odHozo wucaa bes ksadpama Opy2oe0 4UCAQ, MO 20 MOXCHO 3aMe-
HUMb NPOUIBEOCHUEM CYMMbL IMUX YUCEA HA UX PAIHOCMD.

Hanpumep:
:r2—4=:r:2—22=(x+2)(1‘—2);
P-l=y"—12=(y+1)(y- L);

97—} = (327~ (3) = (30 + 5) (30— 1)
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2522 — 0,01 = (52)2 ~ 0,1 = (5;L‘+01)(53: 0.1);
m* —nt = (m?)? — (?)? = (m? + n?)(m? —n’) =
= (m? + n?}{(m +n)(m —n);
o —(z— 1) = [z 4+ (2~ Do — (@~ 1)] =
=(xz+z-Dz—x+1)=2zx—1.

B) Tax kax
{a+0)2 =a+2ab+ b u (a—b)? = a? — 2ab+ b7,
TG H HA060pOT:
a®+2ab+ b = (a+b)? = (a+b)(ath)
a? —2ab+ b2 = (a—b)? = (a — b)(a - b).
3HauuT, ecau mpéxuren npedcmasanem cobol cymmy Keaopa-
mog Kaxkux-nubyde 08YX HUCEA, YBEAUUEHHYIO WAL YMEHBUICHHYIO

HO YOBOEHHOE NPOU3BEOCHUE IMUX HUCEA, MO €20 MONHO 3ame-
HUumb K8AOPAmMoM CYMMbL UAL PABHOCIMU IMUX HUCEN,

[Ipumeps.

I.a® +2a+ 1.

Tak kak

1=12 u 2a=2-a-1, 70 a*+2 +1=(a+1)%

2.zt +4 422,
3aech 7t = (z 2)2 4 =22y 422 = 222 . 2; nosTomy:

4 -4 = (2% - 2)2

MoxHo Taxme HAfHCaTh, ‘-ITO a4 - 42 = (2 , TAK KakK
gByuneHst z2 — 2 u 2 — z2, 6yayuu BO3BEAEHBl B KBAIpaT, HaloT
TPEXUNEHbl, OTVIHYAIOUIHECS T01BKO NIOPSAKOM UJIEHOB!

(22 -2 =o'~ 42’ +4, (2-2)=4—42 124
3. —z 4+ 25x% + 0,01.
3pecy ecTs aBa keamparta: 25z = (5z)? u 0,01 = 0,12. Yago-
eHHoe npou3BeneHue uHcea Sz u 0,1 cocrapaser 2-5z-0,1 = x.

Tak kak B naHHOM TpéxuneHe 06a KBanpaTta CTORT CO 3HAKOM <+»,
a yABOeHHOe Mpou3BefieHHe (T.e. ) CO 3HAKOM «—», TO

—z + 2522 + 0,01 = 2527 — £ 40,01 = (52~ 0,1)% = (0,1 — 52).

4. —2? — % + 2xy.
BriHecem 3Hak «—» 3a ckobku: —(z2 + y2 — 2zy). Tpéxunen,
cTOAWKH B CKOGKAX, 04eBUIHO, €CTh (1 — )2, 3HauuT:

H

2)2

~z — 4 2zy = —(z + 4 - 2ry) = —(z~ )’ = ~(y —2)2.
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r) MlHorza MHorouneH MOXKHO pasJIOMHTh Ha MHOMUTENH 110~
CPENCTBOM COeAHHEHUS eT0 YJEHOB B HEKOTOpbHiE
rpyIMmBlL.

Hanpumep:
az + ay + bx + by = (ax + ay) + (bx + by) =
=alz+y) +bz+y) = (z+y)(a+b)
12 — 4z — 322 + 2% = (12 - 4x) — (32% - 2%) =
=4B-x)-22B-2)=B-z)(¢4-2%) = (3—2)(2+ z)(2 - z);
m? +n? — 2mn — p? = (m? + n? — 2mn) - p? =
= (m —n)? - p* = (m —n+p)(m - n—p);
-y +by-9=2"- (' —6y+9) =2"-(y-3=
=[z4+ (-3 -(y-3)=(z+y-3)z-y+3)

1) Wuorma 6niBaeT None3HO BBECTH BCTNOMOTATEJAbLHBIE
YJEeHB HAW KAKOH-HHOYIb YMeH Pa3J/JiOXHTh Ha 4BA YJeHa.

Hanpumep:

- =d—a%+a’b-b=a(a—b)+b(a® ) =
=a*(a—b) +bla+b)(a—b) = (a—b)[a® +bla+b)] =
' = (a — b)(a® + ab + b%);
a3+ =a%+a%— a’b+ b =a’(a+b) —bla? — b?) =
= (a +b)[a® — b(a - b)] = (a + b){a® — ab + b?);
2m2+3$y+y2::2m2+2my+$y+y2=2$(m‘+y)+
+y(z+y)=(z+y)(2z +y).

Ynpaxcnenus.

102. 20 + 27; ez +oay; 4y® - 6zy.

103. 4ax — 2ay;, 62°y + 9xy’.

104. 12a%b — 9a2? — 6ab®; zy? — Tzy + 42y,
105. m2 —n?; o2-1; 1 —qa?

106. £2 —4; m? -9, 4z?-y°

107. Lzt~ 24 001a°—9; 30° —48ab’,

108. (z —y)? —a% Ya+20)2 -1 o —(b+c)
109. (z +y)? — (z —y)% 1622 — 4{z +y)*.

110. z2 — 22y + 4% m? +n? + 2mn.

111. 20b +a® + 8% a® — 4ab+ 482

112. % + 8z +16; z2+1+ 2z
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113. 53 — 20a% + 20ab?.

114. o? + 2ab + b7 — %, a? — % — 2bc — 2,

115. ax+ b+ ay + by; ac—ad -+ bd — be.

116. a° tab—a - b, zz—3y—3z+zy.

1)17. 4mn + zy - 2nz — 2my;  8a’ — 12a% — 18a + 27 (ua 3 MuOXKH-
Tess).

VI. Anre6pawyeckue apobu

67. Otauuue anreGpanueckoil ApoGH OT apuPMETHYECKOH.
YacTHoe oT fenenus AByX anre0paduecKHX BblPa)KeHHH Ha3blBaeTCH
aazebpauieckoi dpobuio. TaKOBEI, HATPHMEP, BhIpaXEHHIT:

¢ a+b 222 —z45
v e—d  a+2
PaccmoTpum HekoTopule ocofeHHOCTH anrefGpauueckux apobet.
Boabmém n1poby —; HaltiéM eé YMCNeHHYI0 BeJHUHHY npH a = 12
ub=4, zareMm npi e =3 u b =7, nanee npu a = —20 u b= 30 n,

HakoHell, npy a = 0 u b= 3. [Toryuum cooTBeTCTBEHHO YHCaa: 3, 70
——g u 0. Takum ofpasom:

YUCAEHHAA eesuvuHa aacebpauneckorl Jdpobu moxcem OGbime
HUCAOM UEABIM W OpOOHbIM, NOAOKUMEALHBIM (& OMPULAIMEAbHbIM,
a maksce 4 HyLém.

Tak kKak a H b MOTYT NMpPHHHUMAaTh, B 3aBHCHMOCTH OT YCJOBHH
3aJ]a'uM, BCeBO3MOMHbIE YHCJIOBbIE 3HAUEHHA, TO:

qucaument H 3Hamedamens aszebpauveckoll dpobu mocym,
Kaxcoeili 8 omoeabHocmu, Obimb YLCAOM YeAbiM U OpOBHBIM, NO-
ACHCUMEAbHBIM U ompuyameavinim. Hucaumeav Opobu moxcem
Maxxe 06pawamecs 8 HYyab, ecal ¥e 8 HYyab oOpawaemcs 3na-
Meramenb, mo 0pobe mepaem cmvicr (MaK KAk 0eAUumb HQ HYAb
Heav3s).

TakuM o6paszoM, moHATHe ajdreGpaudeckod Apo6u lIHpe, uem
apudmetrueckoi. [TocseHIOW MOXHO PACCMATPHBATL KAK YACTHbBIH
cayvail anrebpandeckoit apobu.

68. OcropHOe cBolCcTBO ApoOH. Tak xax Apobb ecTb YacTHOe
OT MeJEHHS YMC/JIHTENS Ha 3HAMeHaTesb, 4 YACTHOE He H3MeHseTCs
OT YMHOMeHUs (MJH JefeHHRA) NeIHMOTO W JeNHTEeNA Ha OJHO H TO
XKe uHcao (kpome Hyas, § 34, I), TO 3T0 XKe CBOHCTBO NPUHAANEKHT
H Apobw, T. e. 8eauduna Opobu He USMEHUMCR, eCAl e€ HUCAUMEAD
U 3Hamenament ymuoxcum (usu pasdesum) Ha 00HO U mO e
yucao (Kpome Hyas).
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|
lwlw

ot =)

Hanpuwmep, ecan Mbl YMHOXHM YHCAMTENL M 3HAMEHATENb APO6Y

4
Ha —5. TO OyneM HMETb: pexHAs Apobh

_2_7_ 10
3°5° T

HOBas ppobb

(5 ()]s (ol =

845 _ 8.5 _ 2.5
o 27-28 3.28° 3.7 2v
MBI BUOHM, 4TO B&JIHYHHA I[pOﬁP[ OCTaJJMACh NPeXHAA.

):

10

28

) -

[Tonb3ysicb 3TWM CBOHCTBOM APOGH, MBI MOXEM BEINOJHATD
Haj aareGpanyeckuMu ApobAMH TaKHe Ke Npeo0pa3oBaHHs, KaKkHe
B apH(MeTHKe YKa3niBaKTCH L5 Apobelt apHPMeTHUECKHX, T.e. Mbl
MOMEM COKpallaTb, eCJIH BO3MOXHO, IJ,pOﬁH H NPHBOAHTL HX, €CJH
HYXHO, K OIHOMY 3HaMeHaTeJ10.

69. IIpusesenne wieHOB ApoOM K Hejomy Buay. Ecau cay-
YHTCA, UTQ YJeHbl Apolu caMu cogepkar B cebe apodu, To, yMHOMKad
HX Ha BLIOpDaHHOe HalJjemalidM oOpa3oM uYMCNO0 MMM Ha adjreGpa-
HUYECKOE BBIDaMKeHHe, MBI MOXeM OCBOGOMTbCH OT 3THX [pobeil.
Hanpumep:

3

1) 47; YMHOXKHB 002 useHa Ha 4, NoJy4HMm

Zm
3 .
Tﬂ,
8
a-'lf—l_ n " " "
-1

T

2) " L §
3)

Ynpancuenus.

npuseé:m uneHs Apo0H K LeJIOMY BHAY:

118 if 0.3ab_ _ai. m
Ty o om 134 2,360
8
3ob 3Led 32—l
119. & . 2 4
L] 1 a‘ib

L

o0,
4’
16m
21n’

2

ar —x

z—1
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2é(a+b) da— o
120. ; 3.
L 1
4- I-Za
4 6 b
ar+b+ < l+3——§
121. L. r =

az+1 7, 1

T

70. Ilepemena 3HakoB y uleHOB ApoGu. [lepeMenuTh 3Hax
Ha MPOTHBONOJOKHEIH Mepej YHC/AHTEeNieM H 3HaMeHaTeNeM ApoSH —

3TO BCE PABHO, YTG YMHOMHTb HX Ha —1, OT yero BeJaHuHHa APOOH
He H3MeHHTcH. Tax:

;8_: H j‘_—8=2; ——10=—5H+—IO=—5.

—4 +4 +2 -2
3aMeTHM, YTO eC/IH NepeMeHHM 3HaK Nepefl KAKMM-HAGYIb OQHHM
ynesoM ApoGH M B TO Ke BpeMs [EDPEeMEHMM 3HAK nepel CaMmol
Apo6bI0, TO BEMHYHHA APOOH TOXKe He H3MEHHTCS; HalpHMep:

ot -0 _ o H0_ o

+2 7 -2 - +2
BTHMH CBOHCTBAMU ﬂ,pOﬁH MOMHO HHOIrnad BOCHONL3GBaThLCH RJIA
HeKoToporo e€ mpeo6pa3oBaHUA, HAMPHMeEp:

n—m  —(n—m) m-n )
Ynpamcnenusn.

[lepemenuTh 3Ha1;u y YHCHAHTENA W 3HaMeHaTeNs Apofed:

l—-xz —3a° 1-a
122, ; ; .

—x a—b 2—b

—a' - +2b —-m?
123, ; .

b—a —m+1 .
124. He usmenss BeauynHsl 1poeil, MOCTABHTL 3HAK «—» nepes
Kaxa0fi 1pobbio:’

-3a 52° l—a a m-—n

6 -3 b '2—z' n—-m’

71. Coxkpamenne apoGeil. Anrepauueckas npobb MOXeT
OLiTb npuBedeHa K Oojiee MpPOCTOMY BWAY B TOM CJYy4ae, KOrja
YHCAHTENb M 3HAMEHATENb COAePKAT 06IIHE MHOMKHTENH.

IIpumepum.
48ab _ 4b_ 3a’b _ 3 160a°b’cd” _ da’d’
60ac ~ 5¢’ 7a% Ta' T 120a%c  36°
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Mz npuBeséHHEIX NPUMEPOB BHAHO, UTO

npu cokpauienuy Opobed Ko3dguyrenms HUCAUMEAR U FHAME-
HAMmeAs COKpauwaromca Ha ux obuutl deaumens, a obujue ByxaeH-
Hble MHONCUMEAU COKPAULaomca Ha obYio Cmenens, 8 KOMOPoi
ORI 8XQ0AM 8 HuUCAUMeNb U 8 IHAMEHAMENb.

Ecau y apoGH yHcAnTeNb WIW 3HaMeHaTes b (MAH TOT M ApY-
FOH) — MHOTOUJEHB!, TO HAJO0 NPEOBAPHTENLHO PA3NGKHTL ITH
MHOTOUWJIEHbl Ha MHOMHTeAH (Tak, Kak Obo ykazaHo B § 66);
eCc/iM B YHCJIe HX OKaXyTcs OfMHAKOBLIE, TO HA HHX APOOb MOXKHO
COKPATHTb.

[Ipumepol.
6z° +8zy _ 2z(3z + 4y) _
9y + 12y 3y(3z +4y) 3
2P -1 (z+D(z-1) _r,—l _1($_1)
2r+2 2z+1) T2

!
(BMECTO DeNeHHs! Ha 2 1nocTaBJsieHo YMHOXeHHe Ha § .

Ynpasxcrenua.
Cokparute apofu:
125. 7. 2mz 4a€21 421
7z’ 3m?’ Gab 112:1:
12ab  3a’be | 4:80,3372314
8az ' 120b*" 45a’zy
ab 9y | 4a+8
a+ab 3z’ ‘Szy 4a— 8"
+a -3 ad+a
128. 2 ¢, iy
ad—-a -9 -1

126.

127.

129 z(z — 1) _ a:,r-+-sc2 5a’ + Saz
2z° {171)(3:431) - -2
130. (a+b) (a; by p2—1 .
-8 (Il+p)f-(p+y)

72. IlpuseneHue apobeit K obmwemy sHameHaTenio. a) Bosp-
MEM IpOOH, ¥ KOTOPHIX 3HAMeHaTeAH — OYKBEeHHbie Of-
HOY.JeH Bl, HalpuMep:

e, ¢ 4
2b" 3ab’ Kok’
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3a o6lWHA 3HAMEHATeNb RYXKHO, OYeBHIHO, B3aTh 30ab?. onoa-
HHTENLHBIMH MHOKHTENAMH TOrAa OyayT: 15ab, 10b u 6.

ol 1507 &% 10bc . dS 6d

26 30ab®" 3ab  30ab?’ 5ab?  30ab?’

Boabmém ewé npumep:

a 3% 5
126%c”  8actd®’ 18ab’

O6wuii 3sHamMeHaTeNb NOMKeH AENHTLCA HA BCe AAHHLIE 3HAME-
vaTenn. CllefoBare/IbHO, HAMMEHBUIUM KO3QOHUIHEHTOM B 06LIEM
3HaMeHaTesie ABMFeTcs obulee HAMMeHbLIee KpaTHOe [JaHHbIX KO-
s(@HiHenTos. DyKBeHHble COMHOMKHTENH AOMMKHB BOUTH B 0BMIUH
3HaMEHATe/Ib B TAKOH CTeneHH, KOTopas Hesunach 6bl HA KaKAYK
cTellelb, KOTOPYK 3TOT MHQXKHUTENb HMeeT B 3HaMeHatTeNax. 3HauuT,
B JaHHOM mpHMepe 32 KO3 hHUMEHT 00UEro 3HaMeHaTe s Mbl I0JXK-
HBl B351Th 00ilee HAaMMeHbLlee KpatHoe uucen 12, 8 u 18, T.e. 72,

MuoxuTens o JomXKeH OHTb B3AT C IOKasaTeleM 3, MHOXH-
resnb b — ¢ rnokasareseM 2 u 1.4, OOGwWuil 3HameHaTens 6ygmet:
72a%b2ctd?.

JOnoNHHTENbHLIMH  MHOXHTEAAMHM  GyayT:  6a3cPd?, 982
i 4abctd?.

L s ¥ a7 5L 90a7hcPa?
1267  720°0 ) 8aictd? T 72t 18ab T T24°WMdE

K3 stHx npumepoB BHAHO:

Umobut natimu oOwuii 3HAMEHAmMeNs HEeCKOAbKUX aizebpai-
deckux Opobell ¢ OOHOUAEHHOIMU 3HAMEHAMEAAMU, OQOCIMAMOYHO
834me obujee HOuMeHbLiee KPAMHOe KO3PPUUUCHMO8 3HAMEHA-
meneil Jannsix Opobed, 3amem 83ameb OYKBEHHBIE MHONUMEAL
8 HauBbicuLeli cmenenu, 8 KOMOpoLl GHu 8X0dsm 8 0annsie 3name-
rameau, npoussedenue scex amux MHowcumereld u 6ydem obuyum
aHameramenem danHelx dpobeli.

6) Ianee Bo3pbMEM ApobH, Yy KOTOPHX 3HaMeHaTeaH -
MHOTOYJle H Ll HallpUMep:

T,y .z
a-b"a+b g2 —p?

Paznoxum KaxanH 3HaMeHaTeNb Ha MHOXHTead. Ilepewe nBa
He pasfaratoTes, a Tpetd#l pased (a + b)(a — b). 3HauuT, OOLLMM
3HaMeHaTeseM OYAeT a® — b; moayuum:

e—b
22 _ax+br Yo ay—by z

a—b  @Z_p PR 2L d-p
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B) Moxer cayuuThes, UTO HMKaKas Napa 3HaMeHaTe-
Aeld He MMeeT 0OIWUX MHOXMHWTe e Torna Hako OOCTY-
OUTL TakK, KaK 3TO feJaeTcs B apupMeTHKe, 4 UMEHHO: YMHOXHTD
YACNHTENL H 3HaMeHaTe b Kax(JI0A Apofu Ha npou3Belende 3Hame-
HaTesed Bcex OCTaNMbHbIX ApoGed.

Hanpumep:

a 2h 3c a-dm-2p  2b-3m-2p 3c-3m-bn e
3m 50 2p° 7 3m-5n-2p’ 5n-3m-2p° 2p-3m-5n'
[Qanp 12bmp  45cmn
, 30mnp’ 30mnp’ 30mnp’
a b ala—b)  bla+h) a’?—ab  ab+ K
b a-b " ara—b (axb)a—8' "¢ F 7 A_pE

jul

Ynpaxcrenus.

[pueecT gpofn K oaHOMY 3HAMEHATERIO:

131.3 4 2 ¥ ¢

b i 4r
23 1 Tr 2 4b
132. 0 b % 1 3 B

Sy 3ab T Y
133. /L, —.. . -
3a’bc’ dma’y’  dab’ 84

134. 3 3z, £ (npenCTaBmh 3z npobbio ESE)

8ab’ 52 , I
- 1 3
135. x4+ Y -y .
3 20 -2y 3243y’ m+l gt 'm-1
2 3a 1 2 1

136. , ; ) ) :

22+ =1 -1 2-1 {z-1D(2x—1)
13 z y  a-—b 2a 1

28a%H " 21a% b a—b g —p

73. Croxenue ¥ BouutaHue apobeir. [lo npasuny pesenus

MHOTOUJIeHa Ha oaHow eH (§ 59) M MoXKeM HanucaTh:
a+b+c:£¢_+_b_+£; a—b:f_z_
m mn m m m m

Unraa 3TH paBeHcTBa CNpaBa HaJeBO, HAXOIUM:

I. Ymobot caoxume dpobu ¢ 0OUHAKGBHIMU 3HOMEHOAMELAMU,
HAJO CAONUMY UX HUCAUMEAU U NOO CYMMOL nOONUCAME MOM He
FHAMEHAMEAND.

2. Ymobut sviwecmv Opobu ¢ 0OUHAKOBLIMU 3HAMEHQAMEAAMLU,
HaOO gbiHecmb X YUCAUMEAL W NO0 PA3HOCMbIO NOONUCaMe Mom
He IHAMEHAMENS,

b
—
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Ecny panHble Jng croxkeHHs] HAM BBIYHTAHHA Jpo6H HMET
pa3Hble 3HAMEHATE/M, TO TIPeABAPHTEJBLHO HX CJelyeT MNPUBECTH
X OOHOMY 3HaMeHaTemio.

Npumepw.
| £+5’_J+§,i_adf+cbf+ebd
by d T f T bdf '
3?2 5% Ghm? — 25acn’
T 10a%e  4ab? T 20a%%e
3 z+1 2843
" 22-2 9429
2r—-2=2(x-1) Hon. muox. = x+ 1
202 —2=2(z — 1) =2z + D(z - 1)] " " = 1

O6umit 3nam. 2(z + 1){z — 1)

B pesysabrate BEIMHTaHHA MOJYUHM:

(z+ 12— (22 +3) 2 4+224+1-22-3 2r — 2 R
20zx+1)(z—1)  2z+z-1)  2z+Dx-1) z+1
Ynpaxcuenua.
L, 1 1 2 5 a-1 2043
138-a+2_b'+§z, ;-E—i-ﬂ’ 2 4 -
139. 1 — 5 + % (uaoﬁpasmb 1 apobeio l)
x T 1
z—1, C28-x) . 2x-1)
140. 1 + 5 % 5 I ——

2+x  2-x 146z
"1+22 12 47t
2ab b a+b
142, - .
ad-¥ o tab o —ab
143. Bo uro ofparutca apobb i
mn ' n
?
m-+n

141

T
-1

eCJH BMEeCTO X IOACTAaBHTH

74. ¥YmHokeHMe apobeli. Ymobor ymroxcume dpobe #a dpole,
HAOO YMHONCUMb 4UCAUMERD HA HUCAUMENb [ 3HAMEHAMEAb HQ
SHAMEHAMENL U Nepsoe Npoussedenue 83AMob YUCAUMEAEM, & BMO-
poe 3HaMERAMenem, T.e..

e ¢ _ac
— == 1
b d bd (1)
2TO NpaBUNIO COBNAjaeT C NPABUIOM YMHOXKeHHA apH(pMeTHue-
cknx ppobed. Ho tak kak mom 6GyKBaMH MOTYT MOAPA3YMEBAaThbCH
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HE TOJIbKO Lenhle [NOJOXKHTEJNbHbIE YUHCIA, HO W ,IipOﬁHble H OTpH-
uarejbHEE, TO HEOOXOAHMO NPOBEPHTL 3TO I[IPABHIO M AJA Apobed
anreGpaHyeckHx, Korja 4ucna a, b, ¢ ¥ d 6ynyTt Kakue yroauo. [pen-
NOJNOXKHM CHayana, 4YTO BCe 3TH YHCJAA T0JIOXKHUTENbHBIE H ﬂpOﬁHbIE.
[TycTh, Hanpumep:
2 7 5 9
a==, b=<, ¢c==- u d=-.
3 8’ 6 4
[TozcTaBuM 5TH uucaa B paseHCTBO (1), BEIYHCAHM OTLENBHO €ro
JICBYI0 M €r0 MpaByio YaCTH H, CPABHHB Pe3yJbTAThl, MOJYUHM:

a_2,7_28 ¢c_59_54
b '3'8 377 d 64 6.9
2.8 5.4 2.8.5.4

a C . _

b d 3.7 6.9 3.7-6-9

(OKOHUYATENBHOrO BLIYACAEHHS MPOU3BOAHTEL He Oynem).
Tenepr Haiiném npasyio yacTe pakeHcTBa (1)

2 5 2.5 .. 79 7.9
“=3%5-36 g i 84
ac _2:5 79 2584
bd 36 8.4 3.6:7-9

CpaBHuBast MOJy4YeHHBIE Pe3yJbTaThl, Mbl BHIHWM, 4TO OHM OOM-
HAKOBBI, TAK KaK (COrJIACHO MEpeMeCcTHTE/IbHOMY 3aKOHY YMHOMXEHHA
neaslx yucen) 2-8.5-4=2-5-8-4u3-7-6-9=3-6-7.9.
Citeftosateqbo, paBeHcTBO (1) OCTalTcst BEPHBIM M B 3TOM Ciydae.

Tenepsr monmycTum, u4TO Kakoe-HUOYAb W3 uucend a, b, ¢ H d

2
crenalloch oTpuuarencHeiM. [lycTh, Hanpumep, a = —3 (b, c u d

a
HMEWT NpexHHe 3Hauenus). Torga apobb — CAENAeTCs OTPHUATEb-

HOMt, U BCA JleBas yacTh paBeHcTBa (1) Takke Oyger OTpHIATENLHBIM
yucsIOM. B MpaBol 4acTH NPOH3BEHEHHE ac CLEJAeTCs OTPHILATeNTh-
HbIM, M TOTOMY BCH [paBasi 4acTb Toxe OyIeT OTPHLATeNbHBIM
yucaoM. AGCONIOTHAS XKe BeJHYWHA Y JeBOR 4acTd H y TIpaBoil YacTH
OCTaHeTCH MNpexHAA. 3Ha4MT, paBeHcTBO (1) He Hapywwrcs. Tak
xe ybeaumca, yto paseHcTBO (1) ocTaéres BepHBIM M TOrLa, Koraa
M IpyrHe HHCia CAEJAIOTCH OTPHLATe bHBIMH.

Bcé To, 4To MBI cefiyac roBOPHJIH O YAaCTHOM [pHMEpe, MOXKeT
ObITh TIOBTOPEHO O BCAKOM JIDYTOM NpHMepe; 3HAYMT, paBeHCTBO (1)
BEPHO MpH BCAKHUX 3HAavYeHHAX OYKB a, b, ¢ ¥ d.



VI Aacebpauseckue dpobu 83

a4 b 4172'9'22'4 3.’54?}222-

27ab’

432
1208 ga?; 81037 : 24

amp Sx'y

2, 2 2 2
-+ b 5a° + 5b zy zY

48. % : ; ( )( - )

148 @t — b a+b '’ m+n:fy * r+y

2,5 4 4;3 2
146. (a-{— ab ):(b—- ab ); 3a‘b’c :fmbc
a+b

147.
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75. Keagpar u ky6 npo6u. llpuMenum npapuio yMHOMEHH:
apoGeii K BO3BEIEHHIO WX B KBaZpaT M Ky6. CoryiacHo mpaBuAy:

(g)g_g_a_az‘ (E3_a @ a _a
b/ T b b b)_b b b B

OTcrona cienyer:

Ymobo sozsecmu 8 keadpam uiu ky6 arzebpauueckyto dpobe,
Hado o3gecmu 8 amy cmenets OMOeAbHO HUCAUMEAb U 3HOMEHA-
meansp.

76. denenue apoGeit. Ymobu pasdesums dpobv na dpobs,
HA00 YMHONCUMb Hucaumeny nepsold Opobu Ha 3HameHameAss 8Mo-
POU, 3HAMeHAMesb Nepeoil Ha MUCIUMEAL 8MOPOL U nepsoe npo-
u3gedenue 83amo HUCAUMEAEM, G 8MOPOE 3HAMEHAMELEM, T. &.!

a ¢ _ad
b d be
Yro 370 paBEHCTBO BePHO JAA BceX uuces a, b, ¢, d, MOXHO
yOeRHTbCR NPOCTOH NPOBEPKOH AesIeHHA: YMHOMHE YacTHOE Ha He-
JHTENb, MB HOJYYHUM AEJAHMOE:

ad ¢ _ ade @
be d  bed b
ad a

77. 3ameuanusn. 1) Tak xax w5
MO HO BBICKA3aTh HHaue:

Ymobor pasdesums dpobe wa Jdpobs, docmamouno nepsyrwo
YMHONMCUMb HA 06pamuy 0 8Mmopot.

2) Beskoe renoe anrefpanueckoe BolpaxeHue MOKHO paccMarpH-
BaTb KakK Apobb, Y KOTOPOH YUCIHTENb €CTh 3TO LEdoe BLpaxe e,
a 3HameHaTeqleM CAYXHT |; Halpumep, a = 2. 322 = 3 H T.IL
[loaroMy jaHHBle Hamu npasuaa delicmauli Had OpobISMU MONCHO
APUMEHAMD U K MAKUM CAYHAAM, KO2Oa KaKoe-Hubyds U3 OanHbLx
suPANCERULl ecmb Wea0e, CTOUT TOJBKO 3TO [esoe H306pasuts apo-
6bto. Hanpumep:

d
—, TO NPABUJAC A€JeHUS
¢

b _a b _ ac
c 1'c¢c b
Yrpaxcuenun.
3z 10ab 1 —a 7’
144, — = - —7; —fr- .
520»2 723 52 ) t—a*
145, 2oy -45p%¢% = -1 fa

157} s+ 1
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YPABHEHUYA NEPBOW CTEINEHH

1. O6une cBORCTBA YpaBHEHHH

78. PapeHcTBa M Hx cBoiicTBa. JIBa uMclia WIH IBa afiret-
PaH4eCKHUX BLIDAXKEHHA, COefUHEHHBIE MeXay cO00H 3HAaKOM <«=»,
COCTABAAWT pasercmso. UHCA3 3TH UMM BHIPAXKEHHS HA3LIBAIOTCA
H4ACmAMU DABEHCTBA; TO, YTO CTOMT HAJIEBO OT 3HAKA <«=», CO-
CTaBAAET A€6YH UaCTh, @ TO, UTO CTONT HANPaBO OT 3TOrO 3HaKa,
COCTABJAAET Npasyr YyacTb. Hapumep, B pasexcTae:

at+tat+a=a-3

JIEBAR HACTh €CTh CYMMA a - a + a, a Npasag — MpoHU3BefieHHe o - 3.

O603HauHB KaXKIY10 YaCTh PABEHCTBA OLHOH GYKBOH, Mbl MOMEM
rIaBHCHIIHE CBONCTBA PABEHCTBA BRIPASHTD TaK:

"~ a) Ecit a=b5, to v b= a, T.e. uacmu pasencmsa MOWHO
MEHSAMb MECMAMLL.

6) Ecav a =bub=y¢, 1o a=rc, T.e. ecau dsa uucaa pagHol
nopo3Hb Mpemoemy, mo OHL pPasHsL Mexdy cobol.

B)EclHa =bum=nra+m=b+nrva—-m=>b—-n, Te.
ECAl K DABHOIM YUCAQM NPUbasUM UAL U3 POBHBLY HUCEA BbIYMEM
PABHBLE HUCAG, MO PABEHCMEO HE HAPYULLMCR.

rEcma=bum=ntoam=bn % = %, T. €. ecAu pasHsvie
YUCAO YMHRONCUM UAU pa30esum HA pAsHbie HUCAA, MO PABEHCME0
He HapyUumcs.

[losesHo oOpaTUTL BHUMaHHE HA TO, YTO YMHOXMCEHUEe uau Oe-
AeHue obeux wacmell pasencmsa Ha —1 pABHOCUABHO nepemene
3naKo08 neped wacmamu pagencmsaa. Tak, ecay o6e 4acTH PaBeHCTBA
—x = —5 yMHOXUTh Ha —], TO TOAYUHM: 2 = D.

79. Toxaecyro. [lBa anre6panyecKHX BbIPaXKEHHA HA3LIBAOT-
csl moxcdecmeenrbimy, €CAY [PU BCAKUX YHCJHEHHBIX 3HAYEHUAX
BXOZALLKX B HUX OYKB OHH MMEIOT OfHY W TY K€ YHCJEHHYIO BeJau-
unHy. TaKkoBbI, HAMpHUMep, BbIPAKEHHUS:

abnba;, a+{b+c)na+b+te
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Eci® B KakoM-HHOYZb paBescTse 0fe €ro 4YacTH COCTABASKOT
TOX/ECTBeHHble anrefpanyeckue BLIPAaXKEHHS, TO TAKOe PaBeHCTBO
Ha3biBaeTCs moxcdecmeom. TakoBo, HapUMeEp, PaBEHCTRO:

a+b+ec=a+(b+c).

TO)-KJIGCTBOM Ha3biBaeTCA T4dKMKE U TakKoe PABEHCTRBO, B KOTOPOE
BXOJAT TOALKO HHC/E, BHIPAMEHHbE UHMpaMH, eciy obe ero 4acTH
71O BbLINONHEHHH BCeX ,IJ,EI:!CTBH[';i, YKa3aHHBIX B HHX, Jal0T OOHO H TO
e YHCJIo, HaTpuMep:

(40.5): 8 =52,

80. YpaBuenue. I[lonoxxum, Mbl KenaeM pelIMTh TaKylo 3afady:
oty 40 aer, coiny 17 ner. Uepe3 cxoasko neT oTen 6yHeT BRBoe
cTaplie CeHa?

O6bikHoBeHHBIM (apHpMeTHYECKHM) MYTEM 3afauy PeLinTh TPYL-
HO. Peminm eg, npumeHuB GykBeHHOe 0Go3HayeHHe, OG03HAYUM WC-
KoMoe uyMcho JieT 6ykBoit x. Uepes x JeT oty Gyzer (40 + z) sert,
a cuiy Gymet (17 + z) ger. Tlo ycnosuio 3afaud YWc/Io JieT OTUA,
T.€. (40 + )}, nomKHO ObITH BOBOE OoJblle UHCHa JeT ChiHA, T.e.
(17 + ). 3710 Mut MOXKEM 3anHCath B BHIe PABEHCTRA:

404z =217+ z).

[posepkoii yOexnaemcs, 4TO TO PAaBEHCTBO BEPHO NMpH = = 6,
B camoMm pene, npu aToM 3HaueHHH I GypeT:

40 +6=2(17+6); 46 = 46.

[Tpy BCAKOM JPYrOM 4HCJ/e, KOTOPOe MBI [ORCTABHM BMECTO I,
PaBEHCTBO HAPYLUIHTCA.

2T0 paBeHCTBO HeNb3fl HA3BATH TOXIECTBOM, TAK KaK OHO BEPHO
He NPH BCAKHX 3HAYEHHAX BXoAsulel B Hero OykBsl. To/bKO MOACTa-
HOBKa 6 BMecTo % 06palllaeT 3T0 PaBeHCTBO B TOKACCTBO:

46 = 46.

Ecau ofe uacTH paseHCTBa, Cojlepialiiye OAHY WJH HECKOJbKO
OyKB, MMEIOT OIWHAKOBYID YHC/EHHYI BeJIHYHHY He MNpH BCAKHX
t{I’{CJ'IEHHI:JX 3HAYeHUAX 3THX 6YKB, TO AdHHOE paBEHCTBO Ha3bLiBaeTCHA
ypasﬂeﬁueﬁt, a YHcaa, 0603HaYeHHble ITUMH 6YKBEMH, Ha3biBAOTCA
HeusgecmAbimy (YMCNaMH) YPaBHEHHA. DTH YHMCIaZ OOBIKHOREHHO
0603Ha4anTca MocJefHHMH OyKBaMH JATHHCKOrO aidaruta (z, v,
z...).
YpaBHeHHs OBIBAIOT C OGHHM HEU3BECTHHIM, ¢ ABYMA H T. 1.

PemwuTs ypaBHeHHEe — 3HAYWT HANTK Te 3HAYEHHH BXOAA-
LIHX B HEI'0 HEMSBECTHLIX, KOTODHE YAOBJAETEOpPAIT ypaBHe-



86 Ia. 4. Ypasnenus nepsoid cmenenu

BHI0, T.e. 06palllaoT ero B TOMAECTBO. JTH 3HAYEHHS] HEHW3BECTHHIX
Ha3LIBAIOTCH KOPHAMU YPABHEHHS.

¥YpasHenne ¢ OIHHM HEH3BECTHLIM MOMET HMeTb OLHH KOPEHb,
IBa KOpHA ¥ GoJee, HanpuMep, ypaBHeHHe 3z — 2 = 13 umeer ouH
kopenb (5), ypauenue 2 + 2 = 3z uMeer 182 KopHs (I u 2), ypas-
venue (z — 1)(x —2)(z + 1) = 0 umeer tpu xopua (1, 2 u —1) 1)
M T.0. MoXeT Haxke Ciy4YHMThCA, 4TO ypaBHEHHe COBCeM He HMeeT
kophs. TakoBo, nanpumep, ypaBHerue T2 = —4; KaKoe Gbl I10JIOXKH-
TeNbHOe HJIH OTPUIlaTesIbHOe UMCJO0 Mbl HH NOACTABHAM H3 MeCTO T,
KBaJpaT TOrO YUCJ/IA He MOXKET PaBHATHCA OTPHUATESBHOMY YHCAY.

YpaBHeHHe, BhIBEIeHHOE BLilUe U3 YCJOBMI Halllell 3allavi, HMeeT
KopeHb 6. IT0 K €CTb 0TBeT Ha BOMpoC 3afauu. B camom mese, yepes
6 net otuy Gyner 46 neT, a cuy 23 roaa, T. €. BABOE MeHbIle,

Takum ofpasom, Ans peuleRHs HEKOTOPHIX 3ajla4 [OJIE3HO MpPH-
6eraTh K COCTaBNEHHIO YPaBHEHWI M HaYUHTbCH pelaTh HX; a AAd
9TOr0 Heo6XOQUMO 03HAKOMHTECA ¢ HEKOTOPBIMH OOLIMMH CBOHCTBA-
MH YpaBHEHHH.

Pewum pas npumepa npHBeA€HHOE BHIUE YpaBHEHKe:

40+ x = 2(17 + 2).
Packpoem cKOGKH B NpaBOH YACTH yPABHEHHA:
40+ = 34 + 2z.
OTHHMeM OT 06eux yacTedl ypaBHEHHS M0 x; HOJYYHUM:
40=34+z.

OtHuMmeM, HakoHew, oT o6eux uacTelf ypaBHeHws no 34; moay-
YHM:
6 = z, u, 3Hauur, z =6..
Hrak, nocpeacteom psja npeoOpa3oBaHHE HaWero ypaBHeHuA
MBI NONIYUHJAW AJAf X 3HaYeHHe 6.
[lpuMepHo Takum 06pa3oMm, KakK Mbl YBUAHM fajee, peliaioTcs
W JIpyTHe YpaBHEHHS.

Ynpancuenus.
149. Kakue u3 crefyollMx PABEHCTB MOXHO HAa3BaTh TOXKIACCTBAMH
¥ KaKHe — YPaBHCHHAMK?
r+y=y+x (a—b+z)c=ac—bc+zc
Ja—4=20+1, 8z+1=5x+7; albe)=abc

2e=x+1; (zy):y=uzx, a:?b:%:b.

"} BcnoMEMM, YTO ectM KAKOH-HHGYAL COMHOKHTENh PAREH RYMO, TO H NPOM3-
BejJleHHe PaBHO HYNIo, H ofpaTHO.
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81. PaeHocunbHble ypaBHeHus. [[8a ypasHenus Ha3vl8aion-
CA PABHOCUABHLIMU, ECAU BCE KOPHU NEPBOCO YPUBHEHUS CAYNCAM
KOPDHAMU B8MOPO20 YPASHEHUA U, COpamHO, 8Ce KOPHU BMOPO20
YPABHEHUS CAYXcam KOpHAMU nepaoso ypasuernui. Hanpumep, oBa

YpABHEHHS:
22492=3z u 3r-2=z

PABHOCHJIbHEL, TAK KaK ¥ HHUX OOHH H T€ XK€ KOPDHH, HMEHHO! 1u 2;

YPaBHEHHUS e
7Tz=14 u z2+2=23x

He DaBHOCHJIBHBI, Tak Kak IepBoe MMeeT TOJbKO OJHH KOpeHb 2,
TOTAA KaK BTOPOE, KpOMe 3TOT0 KOPHA, UMeeT ell§ npyrol KopeHb 1.

Korpa, pewas kakoe-HuOyAb ypaBHEHHe, Mbl COBepLIACM Haf
HHM HeROTOphIe Mpeo0pa3oBaHMH, TO 3THMH NPeoOpa30BaHHAMU Mbl
3aMeHseM JaHHOE ypaBHeHHe Noc/ef0BaTeNbHO ApyraMu, Hoaee npo-
CTHIMU, [0 TeX TOP, NoKa He MOJYyYHM YPaBHEHHS CAMOTO NPOCTOro
BUNA: T = @; TOTJA MBI FOBOPHM, YTO 3TO HHCJO @ M ECTb KOpeHb
AaHHoro ypaBHeHHs. Ho yTBepxnate 3T0 6e30WHGOUHO Mbl MOXEM
TOJIBKO TOMAd, KOTAA Yy HAac eCTh YBEPEHHOCTh, YTO BCe YPaBHEHHA,
MoJAYyueHHble IPH NPeobpa3oBaHKsaX, PABHOCH/bHb JaHHOMY YpaBHe-
HHID,

[IpeoBpasosanns, KOTOpble HaM OPWXOIUTCA COBEpWATh HaX
ypaBHeHHWAMH, OCHOBaHbl Ha [ByX CBOHCTBAX YDaBHEHHs, KOTOpblE
Mbl cefiuac paccMOTPHM.

82. IlepBoe cBoiicTBO ypaBHeHMit. Bo3bMéMm Kakoe-HHOYIL
ypaBHeHHe, HalpUMep, TaKoe:

2% +2 = 3z. (n

IMonoxum, 4To K D6GEHM YacTAM TOTO YpaBHEHHA Mbl IPUOABHIH
Kakoe-HHOYAb OJIHO M TO XKe UHCJIO M (NONOXKUTEbHOe, OTPHLIATE b
HO€ WJIH HY/b); TOMAa MBIl [IONYYHM HOBOE YDABHEHHE:

a? +24+m =3z +m. : (2)

Hokaxem, 4To 9T0 ypaBHeHHe PABHOCHABHO NaHHoMmy. das sto-

T0 JIOCTaTOYHO YOEAHTbCH, BO-NEPBHIX, B TOM, YTO BCAKHI KOpEHb

ypapHenust (1) ynoBsereopseT W ypaBHeHHiO (2), W, BO-BTODHIX,

o0paTHo, B TOM, 4TO BCAKWH KOpeHb ypaBHeHns (2) ynosaereopsieT
u ypasHeuHwo (1).

a) ITycte ypaBuetne (1) uMeeT Kakoi-HUGYAb KOPEHb, HALIPHMED,

= |. 370 3HayMT, YTO KOrJa B 3TO ypaBHEHHE HA MeCTO T MOA-

cTaBuM 1, TO BHIpaMeHHe T° + 2 CHENAETCA PABHBIM BLIDAMEHUID 37

(kaxnoe W3 3THX BhIpaseHH# ofparutes B wucao 3). Ho toraa npu
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=1 cymmb 22 + 2+ m u 3x + m cenaloTcs PaBHBIMM, TaK Kak
€CJIH K paBHbIM uHcaaMm (3 ¥ 3) npuOGaBHM OZHO H TO XKe YHcao (m),
TO M MOJNYYHM pasHble YHcaa (3 + m u 3 + m). 3HauuT, KopeHs £ = 1
posnxeH OblTh TakkKe KopHeM ypasHenus {2). Ecuu ypaeuenme (1)
UMeeT ellé KakoH-HMOy/lbh KOpeHb, TC O HEM MOXKHO CKasaTh TO
Ke camoe, YTO ceHyac Mbl FOBOPHJH O KOpHe = |, T.e. yTO OH
ynoBsieTBopsieT ¥ ypasHeHHIO (2). Takum oBpazom, KaXabl# KopeHb
ypasHeHHs (1) npHHaLNeKHUT M ypasHeHHo (2).

6) HonycTum, uTo ypasHeHue (2) MMeeT KaKOH-HHOYAb KODEHb,
HanpuMmep, r = 2. JT0 3HAUYMT, YTO €CJAM B 9TO YPaBHCHHE Ha Me-
CTO Z MOACTABHM 2, TO BbipakeHHe z° + 2 4+ m ClenaeTcsi PaBHBIM
BbipaXennw 3x + m (MMeHHO, KaXK[oe W3 ITHUX BbIpaXKeHHH opa-
THTCA B umcao 6 + m). Ho torna npu 2 = 2 u Bupaxenus z2 + 2
¥ 3x caenanTcs PaBHBIMH, TaK KaK €CJAHM OT paBHbIX uucena (6 +m
¥ 6 + m) oTHHMeM 0HO H TO XKe YHCIO (M), TO ¥ NOAYHHM PaRHbie
yHcaa. 3HaUKT, £ = 2 eCTh TaKke KopeHb  ypasHenus (1), Ecau 6w
ypasHerHe (2) uMeno emé Kako#-HHUOYAbL KOpPeHb, TO O HEM MOMHO
ObLI0 Ghl MOBTOPHTL TO JKe CaMoe, YTO MEL ceffyac CKasalM O KOpHe
T =2, T.e. 4TO M 3TOT JIpYyrofl KOpeHb [OMXKEH YIOBJIETBODATH
ypaBHeHHIO (1),

3Ha4uT, BCAKH I KopeHb ypaBHeHHs (2) mosxeH GBITh U KOp-

HeM ypaBHeHHA (1).
* Ecaw xe xophu ypasnenuit (1} u (2} ogHu u Te e, To ypas-
HEHHS 3TH paBHOCHJbHEL. CBOHCTBO 9TO OTHOCHTCS H K BBLIYMTaHHIO
H3 yacTel ypaBHeHHMS OZHOTO M TOTO Xe YUCIA, TaK KaK BhblUHMTa-
HHE Kakoro-HuOyAb uMcJ/a PaBHOCHJIbLHO NMPHOABAEHHMIO 3TOTO YHCAA
¢ MPOTHBONOJIOXHLIM 3HAKOM.

Taxum obpasom, ecau Kk obeum uacmam ypasreHus npubasum
UAU U3 HUX BbiMEM OOHO U MO He 4UcA0, MO NOAYHUM HOB0E
ypasrerue, PAGHOCULLHOE NepBOMY.

83. Caencreua. F3 3Toro cBoiicTBA MOXKHO BLIBECTH Chefly-
0lHe CAEJICTBUS, KOTOPBIMH YacTO MPUXOAUTCH NOJb3OBATHCA MPH
pellleHHH YpaBHEHHH,

1. Ynenvt ypasHerus MONCHO NepeHOcums U3 OOHOL e20 wacmu
8 Opyeyro, nepemenus neped smumL YACHaMu 3HaKL Ha oDpamHbie.
HanpuMep, npubasus K 06eHM 4acTAM YPaBHEHHS

8+22=7z-2

no 2, noJay4uM:
8+ 2% +2 ="z
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Ynen —2 w3 npaBoi YacTH NepeLes B JEBYIO ¢ 06PaTHHIM 3HAKOM
«+». Bbura M3 noc/esHero ypaBHEHHA [0 T°, IOAYHHM:

8+9="7r—2%

Unen +z’ nepeiren ua memoii 4acTH B NpaByw ¢ 0OpaTHLIM
3HAKOM.

2. Ecau dsa 00UROKOSBIX uAeHa € OOUHAKOBHIMU 3HAKAMU
cmosam 8 paanbtx YICMAx YDABHEHUR, MO MUIKUE YACHbL MOWCHO
yruwmoxcumy. HanpuMep, ec/il 1aHO ypaBHeHHe

6z + 3 = 22 + 3,
TO, OTHSB OT 00€HMX YacTel 3TOr0 ypaBHEHHs No 3, MOAYYHM:
6z = z°.

84. Bropoe cBOiicTBO ypaBHenuid. BosbMém To xe camoe

ypaBHeHue
2t +2=3z (1

H YMHOXHM obe erp yactH Ha KElKOE‘HHﬁYﬂb HHUCJJ0 ™, NOJ0MHTENb-
HOE WJH OTpHIaTeibHoe (TOJIbKO He Ha Ryqb). Torna monyuuM HoBoe

yPaBHeHHe: ’
(x* + 2)m = 3zm. (2)

Yto6nl 06HapyKHTb PABHOCHIBHOCTb 3THX ABYX ypaBHeHH, Oy-
AeM pacCyXfaTb COBEPILIEHHO TaK e, KaK Mbl PacCyXiajd OTHO-
CHTeJbHO TepPBOTO CBOHCTBA, @ WMEHHO: TOKaXXeM, BO-NMEpBHX, UTo
BCAKMH KopeHb ypaBHeHHMa (1) ynomneTBopsier ypasueHHio (2), H,
BO-BTOPHIX, OOGPATHO: BCAKHI KOpeHb ypaBHeHHR (2) yloBJeTBopsieT
ypasuenuw (1).

a) [lycrb ypaBrenue (1) uMeer kakoH-HWGYAb KOpeHb, HATIPH-
mep, £ = |. 310 3HaYUT, yTO Koma B 3TO YpaBHEHHE HAa MecTO I
nofcTasuM 1, To BhpameHue 2 + 2 CJleNaeTCH PABHLIM BEIPAXKEHHO
2z (Kamgoe H3 5THUX Bpra}KeHHH oBparutca B yHesao 3). Ho Torua
npu z = | u npoussesenus (z2 + 2}m u 3zm crenanTes paBHBIMH,
Tak Kak ec/M paBHble yMcaa (3 ¥ 3) YMHOXHM Ha OJHG H TO Xe
9HCA0 (), TO NONY4YHM pasHbie yncaa (3m u 3m). 3HauHT, KOpeHb

= | gosxken ObITL Takxke W KopHeM ypaBHeHus (2). Tak xak Bcé
3TO MOXHO MOBTOPUTH O BCAKOM HHOM KopHe ypaBHeHus (1), To
3akJIo4aeM, YyT0 BCSAKHH KopeHb ypaBHeHus (1) NpHHALJeRHT
H ypaBHeHHIO (2).

6) O6patHo, MycTb ypaBHeHHe (2) HMeeT Kakoii-HHOYAb KOpeHb,
HanpuMep, £ = 2. DT0 3HAUHT, YTO €C/IH B 3TO YPAEBHEHHE HZ MeCTO
x noactaeum 2, To npoussesenusa (z2 + 2)m u 3zm crenzoTes
pamrHBIMM (Kaxjoe M3 HHX ofparurcs B ducao 6m). Ho Ttoraa npu
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x = 2 v Bblpaxenus 2 + 2 u 3z coenaorca pPaBHBIMH, TaK KaK ecsd
paBnble uncaa (bm H Gn) pasiesuM Ha OIHO H TO e YHCAO M, He
pagHoe HYJK, TO fOJy4HM PaBHble UMC/a. 3HAYHT, KOpeHb T = 2,
KaK M BCSKMH ApYroii KopeHb ypaphienua (2), ecTh TakiKe H KOPeHb
ypastenua (1); no3TOMY ypaBHEHHS 5TH PABHOCH/bHbI.

Hpennonoxum Teneps, uTO YHCAO M, HA KOTOpPOe MBI YMHOMXAJH
00e YacTH ypaBHeHHA, paBHO Hyaw. Hanpumep, yMHOXHM Ha
HyJb 4aCTH ypasHerus x° + 2 = 3z, KoTopoe umeeT fBa KopHA: 1
H 2; MBI IOlYUUM TOTAA HOBOE ypaBHEHHe:

(z?+2)-0=3z-0.

YpaBuenuio 3ToMy yAORJAETBOPSIOT He TOALKO | H 2, HO M npoH3-
BOJIbHO® 3Ha4YeHHe . Tak, MoACTAB/AA Ha MECTO T YMcaa b, 6 U T. 1.,
TOAYHMUM:

(5°+2)-0=3-5-0, (62+2)-0=3-6.0,

27-0=15-0; 38-0=18.0,

HJH
0=0, 0==0

(Tak xax npousBeleHHe BCAKOTO YMCJAA HA HYJIb €CTh HYJb). 3HAYHT,
OT YMHOMXKEHHMA Ha Hylb DaBHOCHABHOCTb YDABHEHHH MOXKET Hapy-
IIHTBCS.

Takum 06pasom, ecau 06e wacmu YypasHerus Mol YMHONCUM LAY
pasfeium Ha OOKO U MO e HUCAO, HE DABHOE HYAKD, MO NOAYUUM
HOBOE YpaBHEHUE, PABHOCUALHOE Nep8oMY.

85. Caencreun. K3 BTOpOro CBOWCTBA ypaBHEHHH MOXKHO Bhi-
BeCTH CJefYIOUIHe TPH CAEACTBUSA:

L. Ecau sce unenot ypasHerus umerom o0uuli MHONCUMEb, He
PABHLIE HYAIO U He COOePHCAULUIL HeU3BECMHbIX, MO 8Ce 4AeHbl
YPABHEHUA MONHO HA He2o pa3desums. Hanpumep:

60x — 160 = 340 — 40z.
Pasaenus sce ynensl Ha 20, nosyunsM ypasHeHHe 6GoJsiee pocToe:
3r —8=17 - 2x.

2. Ypasrenue moxcHo ocsobodums om OpobOHBIX 4AeHOE8, HE
COOEPHCAUIUX HEUIBeCHKOe 8 sHameramere. Hanpumep:
-3 x-5 43
) 4 6
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IpuBeném Bce uneHsl K 06LIeMy 3HaMeHaTeJIO:
4r-6 3z-15_8  lo—6-(3-c—15) _86
12 12 12° 12 12
Ot6pocuB o6Ki 3HAMEHATesb, MBI TeM CAMBIM YMHOXAM 0Ge

HaCTH YPaBHEeHWA Ha OfHO H T3 Xe YHCho, He pasHoe HyJio (Ha 12);
OT 3TOTO NIONYYHM YDABHEHHE, PABHOCHILHOE JAaHHOMY:

14z — 6 ~ (3z — 15) = 86, uau 14z — 6 — 3r + 15 = 86.

3. fleped scemu uaeHaMU YPABHEHUR MONCHO NEPEMEHLMD 3HA-
Ki HQ NPOMUBONOCAONCHbIE, TIOTOMY 4TO 3TO BCE PABHO, UTO YMHO-
XKuTb 06e yactv ypasHeuus Ha —!. Hanpumep, npouzseas ta-

Koe yMHOXKeHHe yacTed ypaBHeHus ~8 — 2?2 = -7+2, TOJTYYUM:
8+z2=7-2.

86. YMuoxeHMe UM JeAeHUEe YacTed ypaBHEHWUS HA OIHO
4 To #e anrebpavyeckoe BblpaxeHue. Huorna npuxomgutes aas
peobpasoBaHus JaHHOTO YPABHEHHA YMHOMWTb (MJM PA3AETHTD)
o6e ero 4acTH Ha OLHO M TO e aareGpanieckoe BLIpaxeHue (B che-
NytoweM naparpade Mbl YBHAHM 3ToMy npumep). [losyuentoe nocae
YMHOXKEHHS HOBOE YpaBHEHHe JHLIh TOIAd OKaMETCH PABHOCH/LHBIM
NaHHOMY, KOTAA ajre0panueckoe BblpaXieHUe, Ha KOTOPOE MBI YMHO-
HUM (MJH pa3llenum) obe MacTH JaHHOFO YPABHEHHS, He DAaBHO
HYJ 10, TAK KaK OT YMHOXXEHHA Ha HYAb DABHOCHJIBLHOCTL ypaBHeHMH
HapyluaeTcs,

87. HocToponnue KOpHH. YMHOXKATh 06C 4acTH ypaBHEHUNH
Ha OHO M TO e anre6paHvyecKoe BIpaKeHHe NPHXOIMTCH TOTAR,
KOraa Mbl peiraeM ypaBHeHHe, cofepXaulee ApobGH, B 3HaMeHaTe-
N¥ KOTOPBIX BXOAMT HeussecTHoe. [TycTb, HanpuUMep, Hal0 pemwinTh
ypaBHeHHe:

2
2 1 2z +2
= ;T 7 = - 3 (1)
(-2 (x—-2¢ z-2 (z-2)
O6umit sHamenatens Beex ApoGeii ecTb, QUEBHIHO, (;r, - 2)2
[IpuBenéM Bce uielbl K ITOMY 3HAMEHATEJO:
2 2 -2 2z 42
- 3 T 3= 3 b 7
{x—2) (z—-2) (x—2) {z —2)
0T6poch €ro, T.e. APYTHMH CJI0BaMH, YMHOXHM BCe 4JIEHbl Ha
(x —2)=

P+2=2-242z5+2,

T. €.
z? + 2 = 3z. (2)
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YpaBnenue 310 umeer fABa KopHs: 1 u 2. Ho MBI He moxkeM
pyuaTbes 3a TO, YTO 00a TH KOPHA FORHB H IS NEePBOHAYAAbHOrO
YPaBHEHHA, TaK KaK 06e 4acTH ITOr0 YPaBHEHMA HaM [PHILJIOCH
YMHOXUTE Ha shipaxenne (x — 2)2, koTopoe npH = = 2 o6palaetcs
B HYJb, @ MPH YMHOMEHHH Ha HYJb PaBHOCHJBHOCTb YpaBHEHWEl
MOXKET HAPYIHTLCH.

Ocraérea ucnbiTaTe HadigeHHBle KODHM | H 2 ¢ Ueanlo omnpe-
IeauTh, TOAHBI JH OHH He TOJbKO A/ ypasueHHa (2), Ho u gas
ypasHerus (1). Kopeus x = | ynoenerBopsier yparuenuwo (1):

12 9 1 2.-142

= —+ ,

(-2¢ "U-2¢ 1-27 (-9
1 2 | 2+ 2

S e e I
[+2=~-1+4+4,T.¢e 3=23.

Ho npyro#t kopenb, x = 2, nas ypasuenus (1) He roguTes, Tak
KaK MPH T = 2 OHO TEpAeT CMBIC:
4.2 1
07070
(peseHde Ha HYJIb HEBOAMOXHO).

- Mbl BHIHM, TAKHM 06pa3om, YTO eCaM B JaHHOM ypPaBHEHHH HMe-
KOTCH Apofu, 3HAMEHATeNH KOTODbIX COAEPAT HEH3BECTHOe, M Mbl
0CBOGOAHMKCE OT ITHX 3HAMEHATeJIei, YMHOXKHE 06e YacTH ypaBHe-
HUSl Ha OOWWH 3HAMeHaTenb, TO, HAHAA KOPHM NONYYEHHOrO ypas-
HEHUA, MBIl JONMHBl €llé MOACTAHOBKON HMCTBLITATDL HX C LEAbIO
ONpeNe/uTh, HeT JIH CPefiH KOPHeH NOCTOPOHHHX.

Pasnenns ofie yacTu YpaBHEHHA Ha aAre6panuecKoe BhpaXkeHHe,
cofiepiallee HEH3BECTHOE, Mbl MOXKEM NOTEPATL HEKOTOPbiE KOPHH.
Hanpumep, pazgenns ofe 4acTH ypaBHEHHUS:

(224 3)(z ~3)={(3z - 1){z - 3)
Ha T — 3, NOJIYy4YHM HOBOE ypaBHeHHe:
2z +3 =3z I,

L6
0

KoTopoe He 6yAeT PaBHOCH/IBHO AAHHOMY, Tak Kak UMeeT JIMLIL OJHH
KopeHb T = 4, TOrZla Kak [epBOe UMeeT ABA KOpHA: T =4 ¥ © = 3.

II. ¥Ypapuenns ¢ 0OXHUM HEH3BECTHBIM

88. Pemenue ypapHeHMIT HepBOH cTemeHM € OOHMM HEH3-
BeCTHBIM. Ha caepyiowmnx nByx nprmepax mokaxem cnocof petue-
HUfl YDABHEHKH NepBOi CTerneHH ¢ OQHHM HEH3BECTHbIM.
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1. PewnTb ypaBHeHue:
3z + 2(4z - 3) = 5(z + 2) — 4.
Packpbip cko6KH, MOAYYHM:
3r+8x—-6=5r+10-4.

[lepenecém wieHsl, comepxalliie HEH3BECTHOE, B JIEBYIO YACTh,
4 U3BECTHBIE YACHB — B MpaByio (CM. CJe[CTBHME NepBOro CBORCTBA

aBHEHHWH);
P 3z +8x—5zx=10—-4+6.

Cnenaem npueefénHe NoJOBHBIX Y/IEHOB:
6xr =12

HakoHeu aesum o6e uacTH ypapBHendss Ha 6 (Ha OCHOBaHHHM
BTOPOTO cBoHcTBa ypTeHeHHT). [lonyyaeM oKoHYaTeNbHO!

r=2.

UtoObl yOennTbCH, He COBEPLIMJAH JH Mbl KaKOH-IHG0 OLIHOKH
NpH pelleHHM YPaBHEHHs, HAN0 MPOM3BECTH NMPOBEPKY pElIeHHS.
Ins sT0r0 nNOACT2BHM HaWIeHHbI! KOpeHb B AAHHOE YpaBHeHHe
BMeCTO &, IPUM3BE/EM YKasaHHbC B YPaBHeHUM LEHCTBHA, H ec/H
YPaBHEHHE NPEBPATHTCA B TOXKAECTBO, TO KOpPeHb HaHAeH NPaBUILHO.
B namem cayvae nonydmm:

3-24+2(4-2-3)=5(2+2) - 4,

HaTH
16 = 16.

3HayHT, peleHye MPABHJBHO,
2. PewnTs ypaBHeHHe:
3e—4 3w +2  Tr—6
) 5 ' 6

IlpueonuM Bce ujensl K ofileMy 3HaMeHaTesMto, KOTOPBIL pa-
seH 30:

-1

153z -1)  6(3z+2) 30z _5(7z 6) 30

30 30 30 30 30

YmHOXaeM Bce ulleHrl ypasuenusn Ha 30 (Wau, uTo TO e, OTGpa-
cblBaeM COUIHEH 3HaMeHaTedlhb):

15(3z — 4) 4+ 6(3z + 2) — 30z = 5(7z - 6) - 30.

Tor xe pesyaprarT nosyuuan 6bl, ecam Ok cpasy Bee uje-
HBl JaHHOTO YPABHEHMS YMHOMHIH Ha MX OOLUHH 3HAMEHATENb:
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30(3:; -~ 4) + 30(3§+ 2 20¢ — 30(7:;“ 6)
wenuu: 15(3x — 4) + 6(3z + 2) — 30z = 5(7z — 6) — 30.
PackpriBaeM cko6KM:

45z — 60 4 18z + 12 — 30z = 35z — 30 — 30.

—30-1, uan no cokpa-

[TepenocuM wileHB!, COJepKallHe HEU3BeCTHOE, B JIEBYH YacTb,
a H3BECTHBIE WIEHH — B NPABYH):

45x + 18z — 30x — 352 = 60— 12 — 30 — 30.
[TpuBOAMM OAOGHBIE YJEHBI:
-2z =-12.

Henvim ofe 4acTH Ha KOSG@HUMEHT IPH HEH3BECTHOM (MOXKHO
Obl/10 TIPEIBAPHUTENBHO YMHOXHUTE 06 YacTd Ha — 1, yTo6bl caenath
HX MOJOXKHTEJNBHBIMU):

-12 12
TIpouaBonuM poBepky:
3-6-4  3-6+2 7-6-6 ] R _e_1. _
— + 5 —6——6——1. 7+4—-6=6-1;, 5=5.

H3 npuBe&HHBIX MPHMepOB HAXOMHM, YTO s PelleHHA ypaBHe-
HUA NepBO# CTeneHH ¢ OJHUM HEH3BECTHBIM Hajo:

1. Ocsobodums ypaswenue om OpobHbix 4AEHOS.

2. Packpoime cxobru,

3. flepenecmu  4nenb:, codepxcaujue Heussecmuoe, 8 00y
4acme, O U3BECMHBIE YAeHb — 8 Jpyeyro.

4. Clearame npusedenue NOOOBHbLX YAEHOE,

5. Pasdesume obe wacmu ypasnenus Ha Koadpduyuenm npu
HeU38ECMHOM.

Jlanee Hano MpOM3BeCTH MPOBEPKY TNPAaBHIBHOCTH HAHLEHHOTO
pelleHHs NyTEM MOACTAHOBKH €ro B NIepBOHAYalbHOE YpaBHeHHe,

[ToHaTHO, YTO B 33BUCHMOCTH OT BHJA YpPaBHEHHS He BCerja
IPHXOAUTCH NMPOU3BOLHTL BCe NMATL YKA3AHHBIX ONepaLuii.

3ameyanue. [locne BIMOMHEHHS HAl ypaBHEHHEM IIEPBbLIX He-
ThHIpEX Onepauui y HAc ocTaéTcA B KaXKIOH YACTH 110 OXHOMY UWIeHY:
B JIeBOW — UYJIeH, CONEPXKaIlHH HEM3IBECTHOE, B MPABO#H — H3BECTHLIN
uteH. B ofuweMm BHAe 3T0 ypaBHeHHe MOXKeT ObiThb NpeiCTaBIEHO

B Tako#l diopmMe:
ar =b,
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rae @ 1 b MoTyT 6bITb YHC/AAMH NONCKUTENbHBIMH, OTPULATEIbHBIMK
MW paBHBIMH HYNK. YpaBHEHMe TAKOro BHAA HA3BIBAETCA HODMA/b-
HBIM BH/OM yPaBHEHUS NepPBCH CTeNeHH ¢ OJHHM HEMIRECTHHIM.

Ynpaxcuenun.

Pewuth coregyroliye ypaBHeHHs:

150. 22+ 1 =35 19=44+3y; Ty— 11 =24,
1561. 3z +23 =104, 89=11ly—10, 38=2+ 3z,
152. 33 = 15— 25 4c~3-9-25 Su+;=3y

153.25x - 086 =4 +0,7z; 29+ 2z =(x—7) 3.

154.2—7:312-513; ~x=3 —2z=8.
2e4+1 7z4+5, -z  20—x
155. 5 = g T+ 5T
156.z+3“”9z11—55$—3“‘3.
g Mz-9 4 9:1)
157. 3z - 4 - m5(6+ —)-
19— 2x 2r—11
158. 2z — T =5
t—1 28—z , 4+z
159. = + 5 =2 .

89. MMouatve o coctapaeHHH ypaBHeHmi. C 1OMOLIbIO ypas-
HEeHMH MOXHO CPABHHTEJBLHO JIerKO pelllaTh TaKHe 3aJiauH, KOTOpHE
pelHTy aphMeTHIECKHM AYTEM 3aTPYAHHTENbHO HJM AdXKe HeBO3-
MOXHO. Bea TpyAHOCTb 3aKillOuaeTcs B TOM, KaK COCTABHTL TaKoe
ypaBHeHHe, pellleHHe KOTOpOro Aano Gkl UCKOMBIH orBer. Ofero
cnocoba cOCTaB/eHHA YPABHEHHH yKa3aTh HeJb3fl, TAK KaK YCJOBHS
3afad MOryT OmTh OYeHb pasHooOpasHbl. MoXHO JHWIE yKa3aTb Ha
HEKOTopble o0ire NMPHEMBL NPH COCTABJAEHHH YPaBHEHHH MO LAaHHBIM
3anauu. BooGule e HaBBIKK B 3TOM OTHONIEHHH NAET TOJIBKO NpaK-
THKA.

HokaskeM Ha npumepe ofLHe IPHEMBI COCTABAEHHS YPaBHEHHH,

Sapayva. llkona sakynuia TONCTHIX ¥ TOHKHX TeTpaied BCero
80 wryk. Toncras terpags cTout 35 ko, ToHkas 4 kon. CKONEKO
OblI0 KYMMEHO TeX H APYrux TeTpajed, ecan ymaadedo 9 py6.
40 xon.?

1. OnpenendeM, xKakyl M3 HEM3BECTHH X BeJH-
YMH 0603HaYHTbL yepes .

B name# zagaue ABa HeH3BECTHBIX: YHCJO TOJCTRIX Terpaneit
M uMcao ToHKMX. OO603HauHM uepe3 x, HANPHMep, YMCAC TOJACTHIX
Terpaned. Tak kak scex Terpaneit 80, To ToHkux GyneT (80 - z).
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Yxeno TOACTHIX  TeTpajed z
! TOHKHX " 80 —z.

2. BoipaxaeM MaTeMaTwyecKH NPHM NOMOULH I
¥ JaHHBIX B 3ajladye YHCeA BCe YCNOBUA 3a]a4H.

B naueii 3apaye ckasaHo, yto ToAcTas TeTpamb ctosT 35 Kom.,
a Toukan 4 kou. CiaefloBaTeALHO, MBI MOX(EM 341aTb BOMPOC, CKOABKO
CTOMJIH BCe KyNJIeHHble TOJICTBIE M TOHKHE TeTpagH (TakoH BOMpoOC
Mbl CTaBHM NOTOMY, UTO B 3ajade jJaHa CTOHMOCThL BCEX TeTpamei).

Croumocts  TONCTHIX TeTpaged 35z Kol
" TOHKHX " 4(80 — z) kon.
O6wan cToumocTh Tetpaneir 9 py6. 40 xon.

3. CocraBisieM ypaBHeHHe,

Tak Kak B 3amaye cKa3zaHo, 4To oOWEsA CTOMMOCTH TeTpageil
pasna 9 py6. 40 kon., TO cyMma CTOMMOCTH TOJCTHIX Terpanei 35z
u ToHkuX 4(80 — x) nomxHa pathb Kak pa3 9 py6. 40 kon.:

35z + 4(80 — z) = 940.

PelinB 3710 yparHeume, noayudM aas x uucao 20.
Mzl yepes z 0603HAYMSIH UMCAO TOACTHIX TeTpazeid. Caenosa-
TEJLHO, TOJACTHIX TeTpajed B0 Kynaexo 20, a TOHKHX

80 — 20 = 60 reTpanefi.

3aMeTHM, 4TO 06BLIYHO B 3a13Ye GbiBa€T POBHO CTONIBKO A@HHBIX,
CKOILKO HX TpebGyetcs AJil cocTarjeHus ypasHenusi. [TosTomy, co-
CTABHB YPaBHEHHE, NMOJAC3HO NOCMOTPETh, ObIH JH HCNOJb30BaHbI
BCE JaHHbIE 331a4H, T.e. BCe JIH JaHHbe B 3afaue YUCJIa B TOH WM
HHOH (popMe BOLLNIH B ypaBHeHMUe.

Ynparxcruenun.

160, Cymma apyx vucen pasna 2548; nadit 3Ty 4iucaa, €Cad HIBECTHO,
4TO OAHO W3 HHX MeHbIe OPYroro Ha 148

161. Cymma Tpéx cnaraembix pasma 100; Bropoe caaraemoe Gombiue
nepsoro Ha 10, a TpeTbe caaraemoe Goanwe proporo Ha 20. Haith stn
cjaraembie.

162. BcaluHK [OroHsieT HeulexXoRa, HAXOASALIErocd BHEPeAHM Hero Ha
15 xM. Yepes CKOMBKO 4acoB BCAJHHK JOTOHUT MEleXola, echu Kam bl
yac nepebti npoesikaer no 10 KM, 2 BTOpoit NPOXOAHT TOMBKO No 4 KM?

163. M3 nByx coproB uas cocramneHa cMeck B 32 kr. Kunorpamm
nepsoro copra ctout 8 py6., a sroporo copra 6 py6. 50 kom. Ckosbko
KHJIOTDAMMOB B3STO TOTC H APYIoTO COPTa, €CTH KUJOIPAMM CMECH CTOHT
(6e3 npubpaK K y6biTka) 7 py6. 10 kon.?

164. Benocunen#cT npoexad HEKOTOPOE PACCTOSHHE CO CKOPOCTHIO
8 xm/u. Bo3BpaTHTLCS OH fOMKeH On1 APYroil AOPOTOMH, KOTopas Guisa
Ha 3 kM JJHHHEE NepBOH, M, XOTH OH, BO3BPANIANCh, XaJ CO CKOPOCTBIO
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9 kM/4, oH YyroTpeGua BpeMeHH HA 71

obe goporn®

MUHYT Bonee. Kax naunub Gblad

[Sal]

90. ByksenHble ypaBHeHusA. HeT HagoOHOCTH, uTOSH HeEU3-
BECTHOR Beerfa 06o3Hadanock 6YKBOH o OHO MoMeT ObITh 0603Haue-
HO W KakoW yroaHo apyroi 6yxsol. Bospmém, nanpumep, dopmysy:

1
5= Ebh,

BHIpAKAWWYID TNOWALL § TPEeYrOJIbLHHKA, Y KOTOPOro OCHOBaHHe
paBHO b NUHEHHBIX €MHHIL K BBICOTA PABHA f TAKHX XKe eIHHHL.
Dopmyna 3Ta npeacTaBaseT cO00H ypaBHeHHMe, B KOTOPOM KaX(foe
M3 yucedl §, b W h MoxeT ObITh OPHHATO 33 HeussecTHoe. [IveTs,
HalpuMep, fApelsoKeHa Takaf 3a/la4d: HAMTH OCHOBAHHE TPeyroJb-
HUK&, Y KOTOPOrO BhICOTA PaBHA h KAKWX-HHOYAb JHHEAHbIX €AHHNLL,
a NJCIALh PABHA § COOTBETCTBEHHLIX KBAAPATHBIX efuHuu. Toraa
B Halleil opMyse 4HC0 b JOMKHO CHUTATLCS HEH3BCCTHBIM, & UHCA
§ W h wasectubiM. KoHEUHO, MBI MOMKEM HEH3BECTHOE OCHOBAHHE
0003Ha4uTL OYKBOH T M HanwWcaTb yPaBHEHHE Tax:

s:%hm,

OTKyRa: | 5
5
I—s.§h—25.h—z.

1
Ho moxHo, He 3ameHsin b HA T, NPAMO M3 YpaBHEHHH § = §bh
onpefeanTh b B 3aBUCUMOCTH OT § U A

| 2s
s—§bh, 2s=0bh, b= i

Boofute Hago NpUBBEIKHYTL peliath He TOJBKO YHCJeHHbLIE
YPaBHEHHs, B KOTOPbIX JAHHKIE MMC/A BbIPAXKEHS: LK(PaMAn, a8 HeU3-
BecTHoe 0003HaUeHo OYKBOH Z, HO W OYKBeHHB & YDaBHeHHH,
B KOTODbIX AdHHBIE YHC/I2 H HEH3BCCTHOE 06031aYeHbl KAKHMH yron-
HO ByKBaMH.

ITprumepsl.

1. a+br=c 2. a{z—c)=blx+d);
br = ¢ —a; ar — ac = bx + bd,;
p=2_2 azr — br = bd + ac;

b z(a —b) = bd + ac;
bd + ac
r=-—-7.
a—bh

4 A I1 Kuceaes
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Yy T
Ly =0 4. —+Z=1;
3 a y b. a+b

y—ayzab,. br + az = ab;

y(1 —a} = ab; (b + a) = ab;

ab ab

Yy = . —

' i~a j?Ma-HJ‘
Ynpaxcrnenua.

165. {a+ z)(b+z) = (a ~ z)(b— z).

166. (z —a){z +b) + c= (a + x)(z — b).

167. Us ypasuenus: e + b = 4 — 3{a — ) HaliTH T B 32aBHCHMOCTH OT
aub

168. [lnowans g Tpameuww, Yy KortopoH OCHOBAHMS paBHBL by b by,

1
a BLicoTa fi, onpenendetcs no dgopMyae: g = - (b + o)k, Halitn orciona A

2
B 3ABHCHMOCTH OT ¢, by H bs.

II1. Cucrembl ypagHeHHH MepEOM CTENCHH
CHcTemMa ABYX ypaBHeHHH ¢ LBYMs HeH3BECTHHIMH

91. 3apauya. U3 onniTa HalizeHo, UTO CAUTOK H3 cepebpa H Mme-

Ax Becom B 148 kI Teprer B BOZE Beca 14§ k. Onpenennts,

CKOJIBKO B HEM cepefpa ¥ CKOJIbKO MeAH, €CiM U3BeCTHO, HTO B BOJE
21 kI cepefpa tepsier 2 kI', 2 9 kI" mean Tepsior | kI

[ToroxHM, 4TO B RAHHOM CJHTKE COAEPKHTCA cepebpa z kI,
a medu y kI'. Torga oo ypaBnenne OygeT:

r+y = 148.

Ilsist cocTaBNeHns APYroro ypasHeHHs NpHMeM BO BHUMaHUe, YTo
ecmn 21 xI" cepebpa rtepser B Bone 2 kI Beca, To 310 3uauut, uTo

1 &I’ cepeGpa Tepser B BoOZe 57 k. Torna = kI nosmxsb Tepats

2
B BOJle QT.I: K[ Beca.

[Mogo6uo atomy, ecan 9 kI menu Tepsijor B Bofe 1 kI, To 3TO

sHayut ure | kI mepm tepser 3 wl; caepoparesnHo, y k[T Megu

TepsloT %y k. [ToaToMy BTOpOE ypaBHeHWe ByneT:
2,
21

Mot nonyuuau, Takum obpasom, 0Ba YPaBHEHHS C ABYMS HEH3BECT-

HBEIMHU:
2 44

! 2
—y = 14=.
+9y 13

1
$+§y—
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Bropoe ypasreHse MOXHO yiIpOCTHTb, OCBOBOIUB ero oT npobeil.
Hnas a7oro ymHoxum ofe uyacTH ypasHeHus Ha 63, nocae uero
NONYYHUM PABHOCHJLHOE YPABHElHe:

bz + Ty = 924.
Mpl uMeeM Teneph ABa ypaBHEHWA:
r+y=148 u 6z +7y=924.

Mpl MOXEM pELIMTL 3TH Ba YPABHCHMA HECKOJbKHMH Cnocoba-
mu. Hanpumep, U3 nepsoro ypaBHeHHs ONIPE/eUM T B 3aBHCHMOCTH
oT ¥

r= 148 — y.

Tak Kak BO BTOPOM YPAaBHEHHH GYKBBl & M y 0003HAYAKWT Te
e YMCAa, 4TO H B MePBOM YPaBHEHHH, TO Mbl MOXEM BO BTOpOE
ypaBHeHHe MOACTABUTbL BMECTO & pasHocTh 148 — y:

6(148 — y) + Ty = 924,
Pemmw 3TO ypEBHeHHe ¢ OJHHM HEH3BECTHBIM:
888 - 6y + 7y = 924;  y =924 - 888 = 36.

Torpa:
=148 -36=112.

Takum obpaszom, B naHHoM caHTKe cogepxutes 112 kI7 cepebpa
u 36 xI' mMexn.

92. Hopmaneuelii BHA ypaRHeHUs NEePBOH CTENeHH € IBYyMA
HeU3BeCTHbIME. Bo3bMEM Takoft MpHMEp YPaBHEHHR ¢ ABYMR HEH3-
BECTHBIMH!

22 +3y-5)=2 (2 +3)+ 2 (y—4).

~ 3

C uenbio ynpocTHTR 3TO YpZBHCHHE CJlefaeM 8 HEM TOT Xe
pAn npeolpa3oBaHuil, Kakoil Gbll yKasaH paHblle NAA YPABHEHWH
C OIHHM HEeH3BeCTHBIM, 3 UMEHHO:

1. Packpoem cxobxu:

3 15 3
41+6y~f10-§$+§+4—y43.

2. OcBofoiMMCH OT 3HaMeHaTeneH, YMHOMKHB BCe 4JeHb! Ha §:
32z + 48y - 80 = 5z + 15 + 6y - 24.

4*
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3. TlepeHecém HeWsBecTHHE WYJCHB B OAHY HacTh ypaBHeHHS,
4 H3BECTHble B ADYryi:

32z + 48y — 5z — 6y = 15 — 24 -+ 80.
4. Cpenaem Tp¥BeAeHUE NOLOOHBIX YNEHOB:
27x +42y =T1.

Takum obpasom, NaHHOe ypaBHeHUe TOCAE YKa3aHHHIX Npeol-
Pa30BaHMA 0Ka3blBaeTCA TAKOTO BMOA, TIPH KOTOPOM B JIEBOH 4acTH
YPABHEHHN HAXOAATCA TOJBLKO [1BA YJeHa: OAMH € HEH3BECTHLIM I
(8 nepBoii cTenexn) K APYrol ¢ Hen3BeCTHLIM ¥ (B NEpBOH crenmeny),
npapas XKe 4acTb YPABHEHWS COCTOHMT TONMBKO W3 OLHOrO 4nieHa,
He COOepxkaluero ueHssecTHuIX. KoadduuueHTs npy x u y moryt
ObiTe HWAM 062 nojoXkuTesbhble (Kak BO B3ATOM HaMM TpuMepe),
nay ofa oTpHuaTenbHble (3TOT CAy4ai, BUPOYEM, MOMHO CBECTH
K MPeAbIAYLIEMY, YMHOMXHB BCE YieHH! YpaBHeHus Ha — 1), nan ogun
NOACKHUTENbHBIN, 2 ADYrOH OTPHUATeNbHBIN; YieH, CTOfIINIA B npa-
BOH 4aCTH, MOXeT BblTb WM NOACKUTEJNbHEIM YHCAOM (KaK B HacTo-
SIeM TIPHMepe), HAK OTPULATENbHKM, a TaKKe HyaéM. OBo3nauus
KO3 GhUUHEHTH NPU T ¥ ¥ OYKBAMH a ¥ b M uneH, He coaepailuit
HEH3BECTHBIX, OYKBO! ¢, Mbl MOXEM YDaBHEHWE ¢ JBYMS [EH3BCCT-
HBIMH NIEPBOH CTeNeHH B OBLEM BUIe NPEACTABHThL TAK:

ar +by =c.

Takof BHI YDABHCHHMA HA3bIBACTCA HOPMUAALHLIM BUAOM ypaBHe-
HHA IIepBOFI CTEeNCHH ¢ ABYMSI HEH3BECTHLIMH.

93. HeonpeaeaéHHOCTh ONHOr0 ypaBHEHHS € XBYMS HeH3-
BecTHRIMH. ORHO ypasHeHue ¢ IBYMH HEH3BECTHbBIMH HMeeT Gec-
YUCJIeHHOe MHOXKecTBO peledyil. JeAcTBUTEALHO, eC/H A8 OfHOrQ
KAKOTO-HHOY/b HEH3BECTHOTO MBI HA3HAYHM INTPOM3BOJBHOE YHCIO
¥ 3TO 4HCNO HOLCTABMM B ypaBHEHME, TO TOMAa Mbl MONYYUM ypas-
HeHWe ¢ ODHHM BTODLIM HEH3BECTHLIM, KOTOpOe M MOXHO HaWTH
M3 3T0T0 ypasHeHus. HasHayus A/ TepBOro HeWzBeCTHOre Kakoe-
HHBYIL APyroe 4YHC/IO, MBI Te€M JKe NYTEM NOJYYHM AA5 BTOPOTO
HEW3BECTHOrD HOBOE YWC/0 W T.A. TaxHM o0pasom, Mbl MOMKEM I10-
JY4aTh CKOJIBKO YIOAHO PellleHUH.

[TycTs, Hanpumep, HaMm naHa Takas 3ajaua: HAUTH CTOPOHBI PaB-
HOGELPCHHOIO' TPEYTO/ibHUWKA, tepuMeTp KoToporo pasen 40 M. O6o-
3HaYWB ANHHY OCHOBAHHS 3TOTO TPEYroJbHHKa OYKROH I ¥ AJMHHY
KAXIOH U3 ero OOKOBLIX CTOPOH OYKBOW 1, Mbl MOMEM HaliHCaTh
ypaBHeHHe: T + 2y = 40.
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Hasnaunm ans x kaxoe-HHGyab NMPOH3BOJILHOE YHCAO, HanpHmep
10. Torna madiném: 10 + 2y = 40, 2y = 30, y = 15. 3Haunt, ecan
OCHOBaHue TpeyrosbHuKa Oymer 10 M, To Kaxpas Gokosas CTOpPOHa
ero AoJixkHa ObTh no 15 M. Tenepe Hasnauum pna x Kaxoe-HuGy/lb
Apyroe yucno, Hanpumep, 8. Torna 2y = 32 u y = 16. Takum obpa-
30M, Mbl MOXKCM HAHTH CKOJILKO YTOZHO PElIeHHH, H, CeJ0BaTeNbHO,
YP3BHEHHE ¥ 33343 OKa3blBalOTCH HEONpPEeleeHHbIMH.

94. Cucrema ypasuenuii. [IpuHRTO TORBOPUTH, YTO HECKOALKO
ypaBhelu#t 006pa3ylOT CHCTeMY, eC/l BO BCeX 3THX YDaBHeHHSIX

Kaxaas ¥3 OyKB &, ¥, ... 03HauaeT OQHO H TO e UUCAO AJA BCex
ypaBHenuit. Ecav, Hanpumep, 1Ba ypaBHeHHs

20 ~-56=3y-2;

8r—y=2y+21

paccMaTpHBAKTCA NPH TOM YCJTOBHY, 4YTO OYKBA T 03HA4aeT OfHO
H TO e YNc/o B 060KX ypaBHeHHsX, paBHBIM 06pa3oM u GYKBa ¥, TO
Takue ypaBHeHHs 00pasyoT cHeTeMy. D10 GLIBACT BCAKHUIH pas B TOM
cIyYae, KOrAd yPaBHCHHA COCTABJCHH M3 YCJIOBHH OIHOH K TOH e
3azauy.

Yraxem ABa c0co6a pelieHHs CHCTEMbI IBYX YPABHEHHI NepBoil
CTENEeHU € AByMA HEU3BECTHEHIMH.

95. Cnoco6 UOACTAHOBKH. 3TOT CMOCOG MH YXKe TPUMEHANH
paHblle, KOrja peland 3ajady o cIdTke W3 cepelpa U MCAH.
BoabmEMm Temephb GoJee CAOKHLIA IpUMep:

8r—bdy=-16; 10z+3y=17.

(O6a ypaBHEHWA TPHBEAEHDB! K HOPMAJLHOMY BHAY.)
M3 onHoro ypaBHeHMs, HanpuMep, U3 MepBoro, ONPeLenyM OLHO
KaKOG-HHﬁyﬂ,b HEH3BECTHOE, HAINIPHMED, ¥, B 3ABHCHMOCTH OT Apyroro
.
HEeHU3BECTHQTO /.
ectioro | _ 8r+16

5

Tak Kak BTOpOe ypaBHeHWe LOJIKIUO YAOBIETBOPATLCA TEMH 3Ke
3Ha4YCHHAMH, KaK M IePROEC, TG MbB MOXKEeM MOJACTABMTE B HETO BMECTO
Yy HaHACHHOE BBIPAXKEHWE, OTYErs NOJAYHUM YpaBHEHHME C OfHHM
HeH3BeCTHRIM T

¢ 8z+16
Tiita

10x + 3 - 17.

'} ILag BeiBona oTofl (hOPMy/BL MLl TIEpeRechM UaeH — Sy Hanpaso, 4 umed — 16
HAJeBO, 3aTeM PasNeNUNu 0Be YACTH YPABHEHHS HA D M [OMEHANM MECTAMH YacTH
ypaBHeHHs Hajlo npuBHIKHYTh 3TH npeoGpa3oBaHHA AeNaTh B yYMe
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Pewinm 3T0 ypasHeHHe:

B2 17, 507+ 24z +48=85 1=

10z 4- 5

bO)

Toraa:  8z+16 _4+16

5 5

Mut Mornn el OnpefesHTs ¥3 OLHOIO YPaBHEHWH HeH3BECTHOE
2 B 33aBHCHMOCTH OT ¥ M IOJYUYeHHOe BhipaXKeHWe TOACTABHTL Ha
MECTO X B APYroe ypaBHEHHE; TOI[a Mbl TOJAYYHAH Obl YpaBHeHHe
¢ HEeH3BECTHHIM .

Cnocof sTor ocofeHHo ynoBeH Torga, Korja Ko-
3QPHUMEHT BPH KAKOM-HHOYALL HEHW3IBECTHOM pa-
seH 1. Torna Bcero Jyyiue ONpeseNnTh 3TO HEH3BECTHOE B 3aBH-
CHMOCTH OT /IPYroro HeM3eecTHOro (He npuneTcs{ IeUTh Ha Ko3d-
¢uunent). Hanpumep:

= 4.

3 -2y = 11;
4+ y=22.

Ha Broporo ypasHeHus HaxomuM: y = 22 — 4z,
Torga neppoe ypaBHeHHe Jaér:

3z -2(22-4z)=11; 3z-44+8zx=11. llz=44+ 11 =055
r=—=5 y=22-4.0=2.

[Ipasuno. Ymober pewums cucmemy Osyx ypasnerud ¢ day-
MR HeusgecmubiMu cnocobom nodcmarosku, Hado onpedeaums u3
Kaxoeo-#ubyde ypasrerus 00HO HEU3BECMHOE 8 BABLCUMOCIY OM
Opye020 Heu3BeCMMOZ0 U NOAYUEHHOE BLIPAXEHUE ROOCMasumb
8 Jpyzoe ypasHenue, om 3mM020 NOAYLOEMCS YypaASHEHUEe ¢ OOHUM
reusgecmuoim. Peuiug eeo, naxodam 3mo ueussecmuoe, odcma-
8u8 HAldeHHoe HUCAO 8 BblpaNCeHUe, Gbi8e0eHHoe parsuie daa
nepsos0 Heu3secmuoz0, Raxeoam u amo Jdpyzoe Heusgecmuoe.

96. Cnoco6 anrebpanuyeckoro ciaoxkeHHsl. JIpeanoJoxuM
CHayasna, 4TO B pAaHHOH CHCTeMme ypaBHeHHH (MpHBelEHHBIX
NpeABapUTENbHO K HOPMaJbHOMY BHAY) KO3DMHLHEHTH NMPH KAKOM-
HUOyAb HeHW3BeCTHOM, HanpHMmep, MPH ¥y, OTIHYAOTCH TOJNbKO
3uakamu. [IycTh, Hanpumep, HaM JlaHa CHCTeMa:

7z — 2y = 27;
Sz - 2y = 33.

Mp! 3HaeM, 4TO eC/IH K PaBHBIM YHC/IaM NpuGaBuM (MK M3 HHX
Bb]L{TeM) paBHble qHCAd, TO H HOJAYYUM paBHbIE 4YHCJAE. HOB’I‘OMY,
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ecay Mbl CJIOXKHM (MM BbIYTEM) JIeBbIE YACTH JAHHBIX YPABHEHHH
Mexay cofoff, a mpasble 4acTH MeX1y cofoff, TO 3HAK «=» He Ha-
PYWHTCA (3TO BHIPAXKAIOT KOPOUYE TAK: YPABHEHHS MOXKHO MOYJ/IEHHO
CKJI&[bIBATh HAH BHIUHTATh).

3aMeTHB 3TO, CJOKHM [4HHblE YpaBHEHWS; TOToa 4jeunb —2y
¥ +2y B3aHMHO YHHYTOMKATCSH, H Mbl MOJYYHM YPABHEHHE C OIHUAM
HEeH3BECTHLIM I

L T2y =27
Sz + %y = 33

12z = 60, orkyaa ¢ = b.

[ozcTaskB B 01HO M3 AAHHBIX YPaBHEHHH BMeCTO I HaljeHHoe
AJIS HETO YHCJIO D, TIOJIYYHM yPaBHeHHe, H3 KOTOPOro HamaéM y:

7-5-2y=27, 3b—-2y=27, 35-27=2y, 8=2y; y=4.

Ecnn 66l B ypaBHeHHSAX x03hhHUIHEHTH Nepes HCKAHaeMbIMH
HeM3BECTHLIMU ObITH OJMHAKOBBI MO aGCONIOTHOM BeJIWYHHE H 1o
3HAKY, TO, NEPEMEHHB MNepesl BCeMy uJeHaMH OAHOF0 KaKoro-HUGYnb
YPaBHCHHA 3HAKH HA MPOTHBOMOJMKHbIE, Mbl TIpUBENH Gbl 3TOT CaIy-
4af K TOALKO YTO PACCMOTPEHHOMY. TakK, ec/H JlaHa CHCTeMa:

3z —by= 8§;
3r+ 7y = 32,

B KOTOPOH Tepel HeHW3BECTHLIM £ 8 000MX YPaBHEHWAX CTOMT ONHH
M TOT e Ko3@uLueHT +3, 70 Mbl IepeMeHnM, MOJ0KHM, B NEPEOM
YPaBHCHHH 3HAKM Ha APOTHBOMOJOXKHbBIE (LDYrdMM CJIOBAMH, YMHO-
UM 06e HaCTH ypaBHeHHs Ha —1) U 3aTeM CJOMKHM ypaBHeHHA '):

N -3z 4+ 5y = -8
3z + 7y = 32

12y = 24, y=2, .
304+7-2=32, 3z=32—-14=18 z=6.

BozbMEM Temeps cucTeMy, B KOTOPO#H KO3(MQMUUHEHTE! pa3/HYHbL,

HanpuMep, TaKyH:
7z + 6y = 29,
—-dx + 8y = 10.

') KoteuHo, nepemenTh 3HAKH MeEPef BCEMM WIEHAMH YDABHEHMK HA NPOTHBO-
TIONIOMKHEIE H 3ATEM CJIOXKUTH €TI0 NIOYNEHHD ¢ PYTHM YPABHEHHEM — 3TO BCE PAaRHO,
4TO BRIYECTb ErO TIOYIEHHO H3 3TOTO APYTOro ypasHEHHA.
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Mbl moXeM TOrfAa NpeABapHTENbHO YPABHHATHL abcoawT-
Hbele BeAHWUYHHB KOO PHUNMEHTOB APH KAKOM-HUOyAb oOa-
HOM HEH3BECTHOM, Hanpumep, npu x. Jlas 3Toro HainéM KpaTHoe
(myuule scero HawMeHbilee) uucen 7 ¥ 5 (370 Byner 35) U yMHOXHM
ofe 4acTH KaM/Ioro ypaBHEHHS Ha COOTBETCTBYWWIHH ROMOAHUTENb-
HBIH MHOXKHTeab (Kak 3TO AejaeTcs IPH NpvBenéHHH pobeil K 06-
leMy 3HaMeHaTesIn):

7x+6y =29 (uabh); 35z 4 30y = 145;
—9z + 8y =10 (ua7), —35z + 56y = 70,

M TOTAIA ITOT CIyYai NPUBEAETCA K MpefbloyLLIeMy.

[TpaBuno. Ymober pewumo cucmemy 08yx ypasHenuti ¢ dey-
M HEU3BECMHbIMU CNOCOOOM QA2eBPAUYECKO20 CAONEHUS, CHAYA-
4G YpasHusawom 8 OGHHbIX YPAgHeHUAX AGCOMIOMNbIE BEAUUUNbL
Koaghpuyuenmog neped OOHUM U3 O8YX HEUIBECMHLIX U 8 MOM
cayuae, Kozda neped amum HeuIBeCMHLIM IHAKU 8 YPAGHEHUAX
Oarbt OOUHAKOBbIE, NEPEMeHsIOnN 8 OOHOM U3 YDABHEHUU 3HAKU
na npomusonoaoXcroe. CLoxHcu8 3amem YpasHeHus, NOAYUQAOM
O0HO YpasHerue C QOHUM HEeU3BECMHbIM, KOMOpoe W Onpedeasiom
u3 amoeo ypaswerun. l[lodcmasus nailidermoe wucao 8 0OHO U3
OJaHHbLX YpasHeHull, HaxoOam 3amem u Opyeoe Heudgecmnoe.

97. Cucrema ypaBHeHHH ¢ GYKBeHHBIMH KO3 (dHIeHTaMH,
HMHorna npHxoaMTCa pewaTh TAKYIO CHCTEMY YPABHEHHH, B KOTODOM
KO3(hHUHEHTH Bbipaxenbl GyksaMu. [lycTe, Hanpumep, Tpebyercs
PEWHTL CHCTEMY,

ar+by=c
a'r +by=c.

Mbl mMOXKEM pelIMTb 3TY CHCTeMY M00bM H3 ABYX CMoco6oB,
YKa3aHHBIX HAMM IJAf CHCTEMBl C YHUCJOBHIMM KO3(hGHIHeHTaMH.
Bcero npoiue B aaHiiom ciydae npHMenuTh crnioco6 anre6panyeckoro
CJIOKECHHA, T.€. TOCTYNHTbh TakK: NepeMeHHTb B OJHOM H3 YpaBHe-
HUH 3HAKKM HA NPOTHBONOJOKHDIC, YPABHATL a6COMIOTHBIE BEJHUHHEL
KOS(MOHUHEHTOB flepell OfHHM HeH3BECTHBIM, HANpPHMEp, leped ¥,
H CJOHMHTbL 00a ypaBHEHHS:

ar+by= cl|¥ ab'z + by = b'c
~d'z-Vy=-d|b —d'bx — bb'y = ~b¢’
{at/ — d'b)x = e — b,

OTKYZ#a HaXoAuM, ecau ab — a’'b # O
. be—bd
T ab —a'h
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[ToroBHEIM e obpasoM Hattaém y:

, ad'z + a'by = d'c
ar+by= cla —ad's — ab'y = —ad

/ fny e !
—dz—bYy=—cla (b —ab )y = a'c — ad,
oTKyna: e e
V=0 —ab
Ynpascrenus.

169. Pewnts cnocofioM NOACTAHOBKIH CAEIYIOUIHE CHCTEMBI YPaBHEHHN:
y=2z-3 Sr+ y=3: dxe-by= 6
{ 3z + 2y = 8, { 3z —-2y=17. { r+4dy=—13
170. Cremymollifie CHCTeMbl PCIUHTL COCOOOM aArefpanyeckoro Caoc-
HEHHA:
4z + 7y = 5; 3z + oy =20 5r — 8y =19,
{ y=0 {2$—I0y= 0. {23:“23;:10.

171. Peiuuth caefyollyio CHCTEMY YpaBHEHHMA KaKUM-nnGyias crnoco-

Som:
2r—)(y+2) = (z—2)(2y +5);
5z — 2 = 2y + 15.
ar ~ by = ¢ T+ o=my;
172'{ i = mz. {erb:m:.

173. Hakitn 3kauennss a ¥ b B AByunede y = ax + b NpH yCA0BUH, UTO
y=-ll,ecmur=-2,ny=1,ecmuz =2

174. Kynueno & kr oanoro toeapa w 19 Kr apyroro, H 3a scé sannadeno
16 py6. 40 xon.; B Apyroil pas no Tem e uexnaM Kymaeso 20 kr nepsoro
ToBapa 16 xr BTOporo K 3anJaucko 3a Beé 28 py6. 40 kon. YaHaTb Leny
KHAOTPEaMMa Kaxiaoro TORapa.

175. Tpecr npuodpén ann npopamu 65 BeJOCHNEL0B, OOGLIKHOBEHHLIX
H MOTODHMX. 3a 0BHKHOBCHHBlE BelOCHNeAw O maatHa no 100 py6. sa
Kamasid, a 3a moTopHbie 1o 400 py6. Tlpw npoaaxe Bcero 5Toro Tokapa
TpecT nonyuun npubein 2980 py6., npuuém npudeab cocTapgana 12%
Ha ofblKHOBEeHHBle BeslocHiene W 25% Ha moTopHble. Ckodsko Bnu10 Tex
H Ipyrax? :

176. Urxenep nosmxen nocTaBurs TenerpadiHbie CTONGL MEXLY ARYMSA
mecTaMmH. (JH pacCuMTaln, YTO ecaH NOCTABHT [0 OQHOMY CTOAGY B KPAHHHX
MYHKTax W Jepes Kaxane 50 M MexAy 3TUMH NYHKTAMH, TO TOTAA Y HEro
He xBarHT 21 cToaba. Ecas xe cTauTe cTonBbl Yepes B5 M, TO He XBATHT
ToAbKo 1 cronfa. CKonbKO BeeX cTOAGOB M Ha KAKOM PAcCTOSHHH OH
AOCMKEH HX MOCTABHTE?

177. JlBa OpAMOYrONLHBIX TPeYroNbHMKA MMEIOT OLHHAKOBLE [HIOTe-
Hy3bl. ¥ MEPBOTO TPEYrONbHHKA ONIMH KaTeT Ha 4 M Kopode, a Apyroi Ha 8 M
LJIHHHAEE COOTBRTCTBYIOWHX KATETOB APYFOTO TPEYrOAbHHKA. BHMHCIHTL
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5TH KaTeThl, ec/d U3BECTHO, YTO MIOWALL NEPBOro TPEYTOIbHHKA Ha 34 M2
Gosblue NJIOWARHK BTOPOro.

CucTema TpEéX ypaBHEHHH € TPeMS HEH3BECTHLIMHU

98. HopmaaeHblil BHA YpaBHEHHMS TEpBOH CTENEHH C Tpe-
Ms HEM3BECTHBIMHM, FECJ/H B ypaBHERMH UepBOit CTENERH C TpeMs
HEHW3BECTHBIMH %, ¥ H z CHeJaThb Te e npeobpa3oBaHus, Kaxue
Ol HaMM paHblue YKa3aHbl JI1f YPaBHEHHH C OOHMM H AByMa
HEH3IBECTHBIMH, TO Mbi NPUBEASM YpaBHEHHE K TakoMy BuAy (Hashi-
BaEMOMY HOPMaJbHbl M), IDY KOTOPOM B JIEBOH UaCTH YPABHEHHS
HaXOAATCH TONBKO TPH YJAERA! OAHMR C Z, APYro#l ¢ y M TpeTHH ¢ z,
a B MpaBoil 4acTH OyaeT OIHUH 4deH, He CONEpHALIHH HeH3BECTHRIX.

Takoso, HanpuMep, ypaBHeuHe:

o5r — 3y — 4z =-12,
Q6wpit (HopMaabHEIH) BHA ero cielyowHii:
az +by+ecz=d,

rae a, b, ¢ 1 d — xakue-HUGYAp NanHble OTHOCHTENbHBIE MHCAA.

99. HeonpepenéHHoCTh ABYX H ORHOrO YpABHeHHI C TpeMs
HeHU3BECTHBIMH. [loN0XHM, NaHa CHCTeMa ABYX YPaBHEHHH ¢ Tpems
HeM3BECTHLIMHU:

Sr~3y+z=2, 2x+y—z2==6.

Hasnauum oguoMy HedsBecTHOMY, Hanpumep, z, Kakoe-HUOYIb npo-
H3BOJILHOE 3HaYenue, TOJIOKHM, |, U NOACTABHM ITO HHCIO HA Me-

CTO 2
Sr—3y+1=2; o br—-3y=1;
204 y—1=6, "% {2+ y=7.

Myl nosyuuM, TakuM 06pazoM, CHCTeMY IBYX YpaBHeHHH ¢ nBY-
MA HeM3BECTHHMHU. Peiilup eé KakHM-HUBYIL CIoCOHOM, HAHAEM:

z=2 y=3

3HAYMT, DAHHAA CHCTeMa C TpeMs HEU3BECTHBIMH YROBMETBOPAETCH
upi ¢ = 2, y =3 u z = 1. Jlanum Teneph HEHW3BECTHOMY 2z KaKoe-
HMOYLDb MHOE 3HaYeHue, HAnpHMep, z = (), M NOACTABMM 3TO 3HAYEHMHe
B NaHHble YPABHEHHUS:

S5 ~3y=2; 224y =6.
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Mbul CHOBA MOJYYHAK CUCTEMY [BYX YPABHEHWE C JBYMS HeM3-
BeCTHHIMM, Peluus 8 KakMM-HHOYOb crocoBom, HalJéM:

0.9 4

g
3HauuT, NAHHAs CHCTeMa VIOBJIETBOPSIETCS NPH T = lﬁ'

y:Q% u z =0, Hasnayus aaa z ewé Kaxoe-HuOynb (TpeTbe)
3HAUEHHE, Mbl CHOBa NOJYYHM CHCTeMY ABYX YpaBHeHHH ¢ JABYMA
HEH3BECTHLIMH, W3 KOTOPOW HaliéM HOBBIE 3HaYeHHA A & H Y.
Tak wak fas z MBl MOXeM Ha3HayaTh CKOMBKO YTOAHO Pas/HuHbIX
3HAYEHHH, TO M A1 T H § MOMKEeM [OJYYHTb CKOJMLKO YTOIHO
3HA4YeHHH (COOTBETCTBYKOIHX B3ATOMY 3HAYEHHIO Zz). 3HaEYMT,
IBa YpaBHEHHS C TPEMA HEU3BECTHbIMH BOOGILE AOMYCKAOT
GecyncneHHOe MHOMECTBO peLUeHHH;, APYTHMH CJAOBAMH, Takas
CHCTEMA HeODpPedeJEHHA.

Ewé 66nbmasn HeonpenenéHHocTs OymeT, ec/H HMEETCH BCErO
O/IHO YpaBHEHHe C TPEMA HeW3BeCTHBIMH. Torna moxHo Oyner ang
KaKHX-nHOyab JBYX HEH3BeCTHBEIX Ha3HauWTb IIPOM3BOJILHbLIE 3Ha-
HYeHHA, TpeTbe ¥Xe HEeH3BECTHoe HaﬁﬂéTCF{ W3 JNdHHOTO ypaBHeHUH,
ecnNd NMOAOCTABHTh B Hero 3Ha4dYeHHsd, 83AThie MNPOH3BOJBHO AN OBYX
HeH3BECTHBIX.

100. Cuctema TpEX ypaBHEeHWH ¢ TpeMd HeH3IBReCTHLIMH.
Hin Toro urofisl MOXHO 6BII0 HAHTH OnpefeléHHBIE UYHCAEHHbBIE
3HAYCHHA 118 TPEX HEU3BECTHLIX T, ¥ U 2z, HEOGXOAUMO, YTOOL! GrlIa
3ajgana cuctema TPEX ypaBHeHHH. Takast cHCTema MOXeET ObITh pelle-
Ha crnoco6oM MOACTAHOBKH, 8 Takke u cnocoboM anrefpanyeckoro
caoxennn. [lokaxeMm mpHMeHeHHe 3THX CROCOGOB HA CJAEAYIOLIEM
nprMepe {KaxJoc ypaBHeHWe NpejBapUTENbHO MPKBENEHO K HOp-
MaJlLHOMY BHAY):

3r-2y+52= T,
Tz4+4y—8z=  3;
Sr—3y -4z =-12.

i

101. Cnoco6 noacranoskd. Ha xakoro-un6ynb ypapHeuus,
HApUMep, U3 NEPBOIO, ONMPeeNHM OHO HeH3BECTHOE, HAlpHMED, T,
B 3aBHCMMOCTH OT ABYX OCTALHLIX HEH3IBECTHBIX:

T4+ 2y~ 52
7=
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Tak kaxk BO Bcex YpaBHEHMEX & 03HayaeT OJHO W TO Ke YHC-
JO, TO MB!I MOMEM MOICTABMTL HalileHHOE BhIpaXKeHHe Ha MecTo
B OCTa/blbie YpaBHeHUA:

7 A gy 8= 3,
5-5—22’—‘5—3—33,—42:—12.

Mbl npuxomuM, TakHM ofpa3om, K CHCTeMe JBYX YpaBHeHHil
C JIBYyMs HEU3BECTHBLIMH ¥ ¥ z. PelluB 2Ty CHCTeMy I[I0 XaKoMy-
HHOYAL H3 CIOCOGOB, YKA3aHHbIX paHblue, HRHIEM YHCAEHHDBIE 3Ha-
MeHUA 9 y M 2. B uawem npumepe 3To OyAyT 3Havenus: y = 3,
z = 2; MOACTAaBHB 3TH YHCJA B BbIPaMEeHHe, BLIBEIEHHOE HAMH A
T, Hal[ém K 3TO HEHW3BeCTHOE!

Lo 7¥2:3°5.2
- - =

Takem obpasoM, npefnoxeHHas CUCTeMa HMeeT pellleHHe: x = 1,
y =3, z=2 (B YéM MOXKHO YGeauThCA NPOBEPKO).

1.

102. Cnocob anreGpauyeckoro caoenus. 3 Tpéx panHbix
YyPaBHEHHH BO3bMEM KaKkue-HHOYAb ABA, HANPUMED, TIEPBOE H BTOPOE,
4, YPaBHAB B HEX abCONMOTHbIE BeJAHUMHB KOMPPHUHEHTOB epes
O[HHM HEK3BECTHBLIM, HaTpuMmep, Hepes z, MCKJAIOMHM W3 HHUX 3TO
HEH3BECTHOE crnocofoM anrefpaldiyeckoro CIOMEHHS; OT 3TOro NOJY-
YNM OAHC YPAaBHEHHE C ABYMA HEH3BECTHBIMW £ U y. [ToTOM BO3bMEM
Kaxue-HHOYIb [Ba ADYTHX YPaBHEHHs M3 TPEX N@HHBIX, HAlPHMep,
nepsoe M TpeTbe (MM BTOPOE ¥ TPeTbe), W TEM HKe CHOCOBOM
HCKJIIOUMM M3 HHX TO K€ HEH3BECTHOE, T.€. 2; OT 3TOr0 NOJAYUUM
ewé OfHO ypaBHeHHE ¢ T U ¥

1) 3z - 2y+52=7 (Ha 8) 24r — 16y + 40z = 56
2) 7+ 4y — 82 =3 (na 5) 35z + 20y — 40z =15
59r + 4y =71

1)32—2y+52= 7 (nad)| 12r~ 8y+20z= 28
3) bz —3y —4z = ~12 (wa 5) | 25z — 15y — 20z = —60

37z — 23y = 32

Pewunm nonyusBwwecs fiba ypasreHus: x = |, y = 3. [lonctasum
3TH YHC/A B OJIHO M3 TPEX JaHHBIX YpaBlleHH!, HANpHMeD, B nepsoe:

3:-1-2-34+5z=7, 5z=7-3+6=10;, =2
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3ameuanue. Temu e I8yMS CHOCOBAMM Mbl MOXKEM MPHBECTH
CHCTeMY 4eTbIpEX YPaBHEHMH € UeThIPbMS HEM3BECTHBIMH K CHCTEMe
TPEX YpaBHECHMH C TPEMA HCH3BECTHHIMH (a 3Ty CUCTEMY — K CH-
CTeMe JIByX yPaBHEHHH C IBYMS HeMSBECTHLIMM H T.1.). Boo6ie
CHCTEMY ™ YPaBHEHHMH € M HEH3BECTHBLIMH MBI MOXKEM I[IPHBECTH
K cucteme (m — 1) ypasuenuit ¢ (m — 1) uemssecTHhMM [a 3Ty
CHCTeMY — X cucteMe (m — 2} ypaBHeHu# ¢ (mn — 2) HeH3BECTHHIMU
MT. L.

Ynpascrenusn.

178.{ 2245y —3z= 4
Sz +6y—2z=18.
2$+5y73z~6%:—-0;

179. { Sz — 6y + 22 =12;
52:421—7x+y.

3z— y+ z=17;
180. ¢ 5z + 3y — 2z = 10,
Tr+4y—5z= 3.

T+ 2y 7.
S5t +6 9’
181. { 3y+4 8.
&+ 2y 7'
r+y+z=128

HekoTopbie YacTHbBe BHIK CHCTEM YPAaBHEHHH

103. Cnyuaii, Korja He Bce HEH3BECTHbIE BXOAAT B Kayjoe
Y3 JaHHBIX YPaBHEHHM, HANpPHMeD:

10z —y+3z=05;
4y ~ B = 6;
2y + 32 = 6;
3y + 2v = 4.

B aroM ciyuae cHcreMma pelraetcs GeicTpee, HeM OGBIKHOBEHHO,
TaK KaK B HEKOTOPHIX YPaBHEHHAX YKe HCKJIYEHBl T€ WM JpyTHe
HeuspecTHole. Hango Toabko cooBpasuTh, KakUe HEM3BECTHLIE H M3
KaKuX YPaBHEHHH CAeAyeT HCKJOUHTb, YTOGB BO3MOXKHO cKopee
AOATH AC ONHOTO YPaBHEHMA C OHHM HEeH3BeCTHBIM. B Hawmewm npu-
Mepe, HCKAHYHE Z H3 [IePBOro K TPEThero YpaBHeHHH U © W3 BTOPOTo
4 YETBEPTOTO, NOJYYHWM AB& YPaBHEHUS C T U y:

10z— y+3z= b5 4y —bxr= b
-2y —~3z=-6 —4v—6y=-8
10z — 3y =—-i;, —br-6y=-2
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- 1
Peurus stu ypaBuenun, uafigém: z =0Q; y = 3
Tenepb BCTaBHM 3TH UMCJIA BO BTOPOE H TPeThe YPaBHEHHSA; TOTIA
NONYUNM!

U S | B
T T8y

104. Cnyuail, Korma HeM3BeCTHble BXOIAT TOJBKO B BHJIE

1
apodent —, —, .... Ilycts mana, Hanpumep, cHcTeMa:
Ty
I 1 1 7
—_ - - - = -
T Yy =z 6
1 1 1_ 5
z y =z 6
ot
y r z 6

Bcero npoile Takyio CHCTEMY MOXHO PEWHTb NOCPEICTBOM BBe-
JeHHR BCMOMOTATEdbHBX HeU3BecCTHH X. [lonoXkuM, yTo

1 1 ]
== x/, 7= y' ' n — =2 Torga noayuum Takyw CHCTEMY C HeM3-
zZ

BecTHBIMH Z', y' W 2

7

' Y

r+y —z g

LAY f:__,

-y -z 5

1.

Pl = 1

y—x -z 5

Pewue aty cucremy, HafEM:
I 1
f__H I= f:_
=50y I, = 3
T, €.

S
z 2y 7 2z 3

OTcroIa OKOHYATEeNbHO HAXOLHM.

r=2, y=1 z=3.
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BoabméM ewé apyro# npumep:

§+g_f_ﬁ13,
Ty oz

6 3 1 I
c Ty T %%
5 7 2 1
—+-+-= 35
Ty oz 2

Lpobu il M T.[. MOXHO PACCMATPHBAaTh KaK IPOM3BEACHHS:
i 1 l ;o /
3=, 2.~ u 1.4 [losTomy eciu nomoxum, uto — =1/, — =y
T Y z
1
M — =2, To cicTeMa H306pasHTCA TaK:
z

3z' 4+ 2y — 42 = —13;

i
- T R 1
6z’ — 3y — =z 52,
54Ty +24 = 3
M3 31ux ypaBHEHUH HAXOLUM:
' =2, y’:é, ' =5;
3HAUMT:
L, 1 1 1_g
z y 2 z
OTKYyAA:
T = : =2, z= !
- 2; y _ & - 5'

105. Cnyuail, Korza noJesHo JaHHbIE YPaBHEHHS CJAOKMTD.

[TycTb UMeeM CHCTeMy:
x+y=a;
y+z=10

r+z=c

C/I0XHB BCe ypaBHeHMS, HalI8M:

0z+y+2)=a+b+g

b+c
Buluts U3 moc/ieiHero ypaBHeHHs KaX40e M3 JaHHBIX, MOAYYHM:
_a+bte Ca T a+b+c_b_ g 2tbte
T T3 » PE T » VE 3
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Ynpaxcnenus.
3z + 5y =74,
182. { 7z + 22 = 66;
2y+ z=25
24—3 = [
183.
0, 31
Ty
4z —3z+ u=1}
184, Sy+ z—4u= 1,

2 3 4 1
Ty T
185. 0 2.4, 5_19
z oy z 24
4 5 1 6
: ytiT o

186. Kax Bcero nporle pewnTsb cuctemy:

x+y+z=294l;

_ gl
m-{-y—z—184,

m—y+z:13%.

187. Tpu noxynateass Kynuau kode, caxap u vait. [leppulfl MoKynatens
3a 8 rr wode, 10 kr caxapa ¥ 3 kr uasm ynaatma 35 py6.; BTOpOE
nokynatean 3a 4 xr xode, 15 kr caxapa v b xr uag ynaaran 40 py6.,
a Tperudl noxynaTenb Hapacxamosana 82 py6. b0 kon. Ha nokynky 12 kr
kode, 20 kr caxapa u 10 kr vas. Halitw ueny xnaorpamma xode, caxapa
H uas. :

188. MmMeioTesA TPH Kycka Cniapa W3 30/10Ta, cepebpa H Med; KYCKH
3TH CONEpXKaT,

1) 5 qacteit 3oaora, 6 yacTedl cepefpa, 8  dacreir Meam:
2} 3 yactH ! 5 " " i !
3} 7 wacredi " 13 " " 18 " "

Ilo cKOALKY KHACTPAMMOB HAafo B3ATH OT KAKAOLG Kycka, YTobu obpa-
30BaTh CIUTAB, B KoTOopoM Gsliio Obl 79 kr 304072, 118 kr cepedpa u 162 kr
Menm?

“CTOPH'-IBCKHB CBEeJeHHHA

C ypaBreHHeM Mbl BCTPeYdeMCA Yie B IYGOKOH APeBHOCTH ¥ @runTAA. B na-
nupyce, HankcaHRoM Axmecow (3a 2000 ner o Hawell 3phl), BeTpedaniTes
YPaBHEHHS TePBOH CTENOHU ¢ OAHMM HEM3IBECTHBIM, NPHUEM 3TO HeWwsBecTHoe 060-
3HAYAJICCH CIOBOM «Xays — Kyda.
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¥ rpedeckoro matematHxa Jhodauta (8 1V B Hawell spe) MBl HAXOZHM
caMmbie PasHooOpa3Hble YPABHEHHMS, B TOM HHCJAE M YPaBHeHHA C HECKONBEKHMH
Hei3BeCTHRIMH, OOHAKO OH He AdeT oflUero crnocofa WX peLIeHHs

HbewToH JaeT yKe HeCcKOJbKO CROCOJOB DelleHWSs CHCTEMBI YPaBHEHMHA,
B TOM YHCJIe W Criocof MOACTaHOBKH

YpaBHeHHAMH MHOIO 3aHMMaNHCh apadCcKue YueHbie, MPHYeM OHW DY pellierHy
YDaBHCHHHE MONL30BAMHCL TPABHIAME NMPUOABIEHMR X OBeHM YacTAM YpaBHEHHR
H BBIYWTAHMS M3 HUX OIMHAKOBBIX YJeHOB Jlepsoe AeHCTBHe HA3BIBAJICCHL «BOCCTA-
HoBJetues, no-apabekk algebre, BTopoe — «mpoTHBenosacKeHye» — almukabalah
Ot nepsoro u3 3THX choe (anbe6p) W NPOH3OULTO Ha3BaHHe sanrebpas



IFnasa 5
HU3BJEYEHHUE KBAJIPATHOTO KOPHH

I. OcHoeHBIe CBOMiCTBA KOpHel

106. Onpegenenne kKopHa. KopHeM BTOpOM cTeneHu (Mau
KBAPATHBIM) H3 YMC/IA @ HA3LIBAETCA TAKOE YHCJIO, KBafpat KoTo-
poro paBHsercs a. Tak, KBaapaTHbIA KopeHb H3 49 ecTb 7, a Takxe
u —7, Tak Kak 72 =49 u (~7)% = 49. KopHeM TpeTbeil cTeneHH
(KyOUYECKHM) M3 YMCJA @ HA3BIBAETCA TAKOE UYHCAO, Ky KOTOpPOIro
paBusieTcs . Hanpumep, kyGuueckuit KopeHb H3 — 125 ecTh —5, Tak
kaK (—5)% = (=5)(~5)(=5) = —125. "

Bootiie kopHem n-ii cmenenu U3 wUCAG @ HAZLIBACMCA MAKOE
YUCAO, TL-51 CIMENEHb KOMOpo20 PABHA a.

Yucao n, osnavarowee, 8 Kaxod cmeneny HAxo0uUmMCs KOPeHb,
HO3bLBAEMCS NOKA3AMENEM KOPHA.

Kopenb ofosnauaetcs suakoM v/ (3Hak padmkana, T.e. 3HaK
KopHst). TI0N rOPU3OHTAMBLHON YepToH ero RUIIYT TO HHCAO, H3 KOTO-
pOro KOpeHb OTHICKHBAETCH (MOAKOPEHHOE YHLJIO0), a HAall OTBEPCTHEM
yria Crapst nokasatesb KOpHA. Tak:

KOpeHbt KyOudyecKHid u3 27 0603HayaeTcs &7 ;
KOpeHb NMATOH cTenenu W3 32 oboznguaeTcs V32,
[Mokaszatenb KBaZPaTHOO KOPHS MPUHATO He MHCAThH BOBCE; HA-
NPHMED, BMeCTO 16 numyT 16
Heiicmeue, nocpedcmsom KOMOpoO2O OMbICKUBAEMES KOPEHb,
HQ3bIBAEMCS U3BACHEHUEM KOPHA; OHO OOPATHO BO3BeieHW B CTe-
MeHb, TAK KAK [OCPEfCTBOM 3TOTO JIefCTBUA OTBICKHBAEGTCH TO, uTO
[aHO MpH BO3BefeHHH (MMEHHO OCHOBaHMWE CTeNeHM), a JaHO TO, YT0
IPY BO3BENEHHH B CTeMeHb OTBICKMBAETCS (MMEHHO CaMa CTeneHb).
[ToaToMy npasurerocme ussietenus KOPHA Mbl MOXCEM 8Ce20d
npogepames gozsedentem a cmenerns, Hanpumep, yToGbl npoBepHTh
pPaBEHCTBO \/3 125 = 5, pocraTouHo 5 B0O3BeCTH B KYO; Noay4HB
noKopeHHoe Yuea0 125, Mbl 3aK/04aeM, YTo YHCA0 5 ecTh I1efCcTBH-
TEJIbRO KopeHb KyOuueckuit ua 125,
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107. Apudmerudeckmit kopens. KopeHb HasulBaeTcs apudr-
MEmUYerKum, ecaH OH H3BJEKAeTCA M3 TOJOMKHTRJBLHOrO YA
H CaM TpeacTaBaseT cofoit nonoxureanbHoe uucao. Hanpumep,
apu@MeTHYRCKHH KBalpaTHLIE KopeHb U3 49 ecThb 7, Torna kak uncio
—7, KOTOpOE TOXE eCTh KBaipaTHbIi KopeHb U3 49, Henb3a nasBaThb
apudMeTHILCKHM.

YKaxeM crefyolulie ABA CBOHCTBA apH(bMETHYECKOTO KODPHS.

a) Tlycte TpefyeTcs Haiit apuMeTHueckuit v49. Taxoil ko-
perb 6yneT 7, Tak Kak 72 = 49. 3ajaldMca BOMPOCOM, Hesb3s JIH
[0ALICKATh KaKkoe-HHOYLb APYToe OJIKHTENBHOe YHCI0 I, KOTOpoe

TOxKe ObL10 OBl paBHO V49, [Ipeanonoxum, 4To Takoe YHUCIO Cylle-
cTByeT. Torna OHO JOMIIKHO ObITh JAHOO MeHbure 7, aubo Goabie 7.
Ecau sonyctuM, uyto = < 7, To toraa 22 < 49 (¢ yMeHblieHHeM
MHOMHMOFO H MHOMXHTeJIS TIPOM3BEAEeHHe YMEeHbLIIAeTCsl, eCH COMHO-
MHUTENH TIOJNOKHTENbHEIR); €C/TH XKe IONYCTHM, YTO T > 7, TO TOrja
v 2% > 49. 3HauuT, HUKaKOe NOJOKHTEbHOE YHCI0, HU MeHbluee 7,
Hu Gosblttee 7, HE MOMKET PaRHATLCA /49 . TakuM oBpasom, apud-
MemudecKut Kopensb Gannol cmenenu 13 0aHHO20 HUCAQ MOxNcem
OoLme MoALKO OOUH.

K rpyromy sakjiouenuio Mol Obl NPHUITE, €C/1H Obl TOBOPHAH He
TOJBKO O MOJOXHTEJbHOM 3HaUE€HHH KODHA; TaK, \/4—9 paBEH H HHcay
7, w aueny —7 [rak kak u 7?2 =49 u (-7)% = 49).

6) Bo3sbMéM KaKHX-HUOYIb IBAa HEPABHBIX MOMOMKMUTEAbHBIX YHUC-
na, HanpuMep, 49 u 64. Ha toro, uro 49 < 64, Mu MoXeM 3aKJI0-
4MTB, YTO ¥ V49 < /64 (ecH TOABKO 3HakoM v/ Gynem 0603Ha-
4aTh apudMeTHIeCKHE KBAApPaTHEIH KOpeHb). [deHcTeuteblo: 7 < 8.
[TonofHo 3TOMY H3 TOrO, 4To 64 < 125, MBI MOKEM 32KJIOUHTb, YTO

M %Z < \3/125‘ HeficTBUTeNBHO: \?76_ = 4, \/3 125 =5 u 4 < 5.
Boo6iue:

Menouiemy nos0MUMEIbHOMY YUCAY COOMEEMCMBYem W MeHb-
wull apudpmemuveckud Kopero (moi xe cmenenu).

108. Anre6panueckuii kopeHb. Kopelb HasbiBaetcs aazebpa-
UHECKUM, €ClIH He TpebyeTcs, YTOOH OH H3BJEKAJCH H3 MOJOXKHTE b=
HOTO YHKCJ/Ia ¥ 4TOObI CaM OH Bblsl NONOXKHTeNbHbIH, TakuMm 06pasom,
eCJIH Nof BupaxkenHeM {/a pasyMeercs aareGpauyecKHil KOpeHb n-if
CTerneHH, TO 3TC 3HAYHUT, YTO YHCJ/IO @ MOXKET OBITh H TIONOKHTE/BHOE,
H OTpHL[aTe.TIbHOG U camblit KOPEHE MOXeT OHITh H MOJOKHATECALHEBIM,
M OTPHILATENbHbIM.

YxaxeM ciieayioline yeThipe CBOACTBA aareGpanueckoro KOpHS.

a} Kopernov Heuémnoll cmenenu us noAoXCUMesbHO20 YUCAQ €Cmb
NOAOHUMENBHOE HUCAOD.
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Tak, % JIOJIXKEH ObITh YMCJAOM MOJOMKHTELHEIM (OH paBeH 2),
TaK Kak OTpPHUATENbHOE YWCI0, BO3BeISHHOe B CTENEHb ¢ HEeUETHLIM
MoKasareseM, Ja€T OTpHUATENbHOE UHCIO.

6} Kopereo rexémuol cmeneni U3 OMPLUAMEALHOSO $UCAQ ECMb
OMPULAMEALRHOE HUCAQ.

Tak, +/—8 [OAXeH GLITh OTPHLATENBHBIM YHCIOM (OH paseH
—2), TaK KAK NONCHHTEAbHOE YBCJ0, BO3Bel8HHOE B KakKyw OB To
HH GbI/IC CTEMEHB, 1a8T NOJIOMHTELHOE YHCA0, 4 He OTPHIATe/bHOe.

B) Kopenb 4émuoti cmenenu U3 nOAGHUMEAbHOSO HUCAQ UMmeem
d8a 3HAYEHUR € NPOMUBONOAONHBIMU 3HAKAMU U ¢ oduHakoeol
abcoAtOMmAol 8eALLUHON.

Tak, v+4 = +2 u V44 = -2, noromy uto (+2)? = +4 u
(~2)% = +4; TouHo Tak we V48l = +3 u YF8T = -3, nOTOMY
aro crenend (+3)* u (—3)? paBusi ogHoMy K ToMy ke uneay +81.

JBoiiHoe 3HaueHHe KopHA of03HaYaeTcs O6BIKHOBEHHO I0CTAHOB-
KO#i BYX 3HaKOB [epep aGCOJIIOTHON BEJHYHHON KODHS; Tak, NIHWYT:

Vi = 192, \/ZI.E = +d; V9t = £322,

Urobel B JanbHeilileM He OroBapMBaTh Kaiabli pa3, Gepém
K MBI aarefpavuyeckuid “id apuiMeTHYeCKHH KOpPeHb, YCJAOBHMCH
B crepymoilem: 1) B cayuae uétolt cTenmeHy noj BeipaxeHdeMm \/a,
Ya T 1. ByneM BCersia NOAPa3yMeBaATH MOALKO APUBMEMULECKiL
kopews. Tak, V25 = b5; é/éﬁ = 3. 2} Econ mBl Gepém anrebpaudue-
CKWH KOpeHb, TO OyleM CTaBHTb Mepej] KOpHeM ABOHHO# 3HaK. Tak,
+v/25 = £5, £ BT = 43

r) Kopens udmuoil cmenenu 43 OMPUNAMEAbHOZ0 YUCAL HE
MONCEN PABHAMBCA HUKAKOMY, HU NOAONUMEAGHOMY, HU OMPU-
UamensHomy, 4ucLy, TAK KAK M TO W Ipyroe. nocjde BO3BeleHHs
B CTeneHb ¢ 4YETHBIM 1[10KA3areeM JAéT AOAOKHTEALHOE UWCIO,
a ue oTpuuatesbHoe. Hampumep, vV—9 wHe paBen uu +3, un —3
H HUKAKOMY MHOMY UHCHY.

Kopenb uéTHO# CTeleHH W3 OTPHLATENLHOTO HHCA2 NPHHATO
Ha3plBaTh MKUMBLM UMCJOM, OCTaJbHble »Ke YKcsa HaspBaloTcH ee-
LECMBEHHBIMU, UAM OelicmEUmeAbHbi ML HACHAMH.

Ynpaxcrenusn.
Uemy pasHBl Clefly0IHE BHPAXKEHHSA:

189. /100; /0,07 \/%; VaZ.

190. (V5% (&e)b.
191, ¥/327. 97, ¥—0.001.
192. V16; v—4; v—a?.
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109. Harneyenne KOpHSA U3 NPOU3BENEHNH, U3 CTENEHA H U3
apodn. a) [ycTh Halo HM3BJIEYL APHDMETHUECKKH KBajpaTHHH Ko-
peHb 3 npousBeferHs abe. Ecauw 6bl TpeGoBanoch npousBeAeHHe
BO3BECTH B KBaJpaT, TO, Kak Mu Bumenu (§ 46), MOXHO BO3BECTH
B KBAIpaT KAXALIH COMHOMHTENb OTAeNbHO. Tak Kak m3sJiedeHue
KOPHA eCcThL fAeHcTBHe, ofpaTHOe BO3BEREHWID B CTelleHb, TO Hafo
OXHJaTh, YTO W [N H3B/ACUEHHS KODHA U3 [IPOM3BENEHHN MOX-
HO_ M3BAeYb €ro M3 KaKJIOro COMHOMUTENS OTHE/BbHO, T.e. UTO
Viabe = va - Vb - Ve,

UroGsl yOeomThes B BEPHOCTH 3TOTO PABEHCTBA, BO3BEAEM Mpa-
BYH 1aCTh eT0 B KBazpaT (1o TeopeMe O CTENEHH NPOH3BEAEHUA):

(Ve b Ve = (Va)l- (V) - (Ve)?

Ho cornacHo onpefiesieHui0 KOpHs:
(Va)=a, (VBY=b (Ve)=e
Crenosareasio, (\/a~/b+/c)? = abe.

Ecnn ke xBajpat npoHsBeieHus \/a\/5\/5 paBeH abe, To 3TO
3HAYKUT, YTO [POH3BEIEHHE ITO PARHO KBANPATHOMY KOPHIO H3 abe.

[Tono6Ho sTOMY:! Yare = Va Vi /e,
(Vo /b e) = (Va) (V) (Ve) = ate.

3HA4UT, ¥mobbt u3BACHL ApUPMemuUYecKull KOpers U3 Npousse-
JeHUS, MONHO U3BAEUL 20 U3 KAWTO20 COMHONCUMENL DMDEALHD,

6) Jlerko yOeAUTLCA NPOBEPKOM, UTO CAeAYIOlUIHE PABEHCTRA Bep-
HBL.

TAK KakK

Vat =a?, notomy wuro (a?)? =,
V21?2 = 2t " " ()P =2 urn
3HauuT, 4Mobet U3BALYL KOPEHb U3 CMENEeHl, NOKA3AMmeab Ko-
mopoti JdeAumcs HQ NOKA3AMEb KOPHA, MOKHO pasdeiums noxa-
3amenb cmeneny Ha ROKA3AMenst KOPHA. )
B) Bepubl BynyT Taxke ¥ caeayioliHe paBeHCTBA!

9 va 3 3z 3 9

-IE = 71:6_ = Z’ NOTOMY  4TO (Z) = F::E,

of8 V8 2 \ , P B

5% 3§ G)=5=%
Boobtue:
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3HAYHT, umobbl U38A640 KOPEHb U3 Opobu, MONCHO U381E4b €20

U3 HUCAUMEAR 1L IHAMEHAMEAR OMIesbHO.
HBI'IOMHHM, uTe B 3THX NPABHJAX Mpefnonaraercia, 4TO pedb

HIET O KOPHAX apu(OMETHUCCKHX.
[Tpumepsl
1. \/9a4b = V8 vVal VB = 3a%°.
2. ¥125452% = V125 Vab V2 = 5a2z®.

3amevyanue. Ecau MdcKOMBI KopeHb UYETHOH CTemeHH
W TIpeAnoJaraeTcd aJreBGpPauMVYeCKHUM, TO Nepei HaHACHHBIM
pe3yAbTaTOM HAajo MOCTABHTL NBOHHO# 3Hax +. Tak:

Vazt = +327.

Ynpaxcnenun.
193. VI8, (/700125 VAaH, \foaTzly
194, &~ 2730%. & l—lﬁa“ﬁ; Vakc.

195\/_x/_\/_\/_+77_4
196\/_\/_§\/_ {m-=+

o o U5 5

198. /2545021 ; \/0,36z4y2; Z(bqtc)ﬁzr:4

II. UspneueHne KBagpaTHOro KOPHA H3 YHCEJ]

110. TlpensaputensHble saMeuyaHusa. 2} s COKpauleHHs
peud B 3TOH TJaBe BMEeCTO «KBaJpaTHBIH KOpeHb» OGyleM Npoero
TOBOPHTb «KOpeHb».

6) Ecnn Bo3seséM B KBajpaT 4Mc/a naTypasbtore paaa: 1, 2, 3,
4, 5, ..., TO [IOJYyYHM TaKy0 TabiHLy KBaIpaToOB!

1,4,9, 16, 25, 36, 49, 64, 81, 100, 121, 144,

O‘{eBHJlHO, HMeeTCH O4Y€Hb MHOrO HeNBIX YH e, KOTOpbLiE B ITOH
TabaHue He HaXOMATCA; M3 TAKHX UHCES, KOHEYHO, Heslb3s H3BJeub
nedsiit xopeb. IToaTomy ecan Tpebyercs H3BleYb KOPEHb M3 Ka-
Koro-Eu6yae LeNOro uHucaa, Hanphmep, TpelyerTca HadTH /4082,
TO Mbl YCNOBHMCA 3T0 TpefoBaHue [OHMMATL TAK: M3BJeYb LeJblii
KopeHs u3 4082, ecan 3T0 BOZMOXHO, €C/H JKe HeJAb3s, TO Mbl
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DOJDKHBL HaliTH HaWOOJbHI€e Leoe YMCIO, KBALDAT KOTOPOTO
3akmovaerca B 4082 (takoe uMcao ecTh 63, Tak Kak 637 = 3969,
a 642 = 4096).

B) Ecun panuoe uncno Mensire 100, 10 KopeHb W3 Hero Haxo-
EMTCA 1O TAaGAMLE YMHOMKEHHS,

111. H3sneyeHne KOPHA W3 LENOro 4HCAA, MeHbUIero
10000, no Goabwero 100. [lycts Hano wuaiiTh 4082, Tak
Kak 310 uuciao Mexbine 10000, To kopenb n3 Hero Mewnsiue 100.
C apyro#t cropowbl, faHHoe yucao Goabme 100, 3HauUT, KOPeHL W3
nero 6oabwe 10. Ho Beskoe uucno, kotopoe 6oasuie 10, HO MeHbe
100, umeeT gBe LMQPHI, 3HAUHT, HCKOMbIH KODEHb €CTh CYMMa:

LecATKH + €IHHHLL,

H [I03TOMY K3ajpaT ero LOoJKeH DaBHATLCH CyMMe:

():zecs:nm»t)2 + 2 (mec.) - {eqnn.) + (enunuup)’.

CyMma 3Ta NosKHA ObITb HAHGOJBIIMM KBaZPaTOM, 3aKAKYalo-
wumcst B 4082. Tax kak (fecaTKH)? COCTABASIOT COTHH, TO KBAaApAaT
JeCATKOB HaJ0 HCKATh B COTHAX JaHHOQ 4HCJE. COTQH B JdHHOM
unce 40 (Mbl HaxXOLMM HX 4YMC/IO, OTIEJNMB 3ANATOH LB UMOpPH
cnpasa). Ho B 40 sak/aouaercs HeCKOMLKO HEJBIX KBaApaTos: 36,
25, 16 u ap. Bo3bM&M M3 HUX Haubonbuuil, 36, U FONYCTHM, uTO
KBajpaT AecsiTKOB KODHH OYIET paBeH HMEHHO 3TOMY HauboJblle-
My KBajpaty. Toraa uHeao AECATKOBR B KOpHE JOJXKHO OmTh b
[IpoBepum Tenepsb, UTO 3TO BCETAa AOJKHO ObITh Tak, T. €. BCEriaa
4uca0 OecAMKO8 KOPHA DABHO HaubOAbUIEMY LEAOMY KOPHIO U3
HUCAQ COMEH NOOKOPEHH020 wicad. JefCTBATEbHO, B HALUEM NPH-
Mepe 4HUCI0 HNecATKOB KODHH He MmKeT BuITh Oodbile 6, Tak Kak
(7 nec.)? = 49 coren, uto nperocxonut 4082. Ho 010 He MoXkeT OBITh
H Menblse 6, TaK Kak J Jec. (¢ efHHHUAMH) MeHblIie 6 [ec., a MeXLy
TeM (6 fec.)? = 36 coren, 4To meubiie 4082, A Tak Kak mbl WILEM
HaubOoNbIUHHA UesNblit KOpeHb, TO Mbl He AQMKHb §paTh AN KOPHS
5 mec., xorma ¥ 6 Jec. okasblBaeTcs HemHoro. HMrak, mMbl Raam
YHCNIO JeCATKOB KOpHSA, umenno 6. Iluwem 57y uudpy Hanpaso or
3HdKa «=», 3aMOMHHB, UTO OHA 03Ha4YaeT JecATKH Kopua. Bozsens eé
B KBajpaT, noayyum 36 coteH. Briuutaem 3t 36 corten u3 40 corven
NOAKOPEHHOIO YHCJIA M K OCTATKY NPHIHCHIBaeM uucao 82:

40'82=6
36
48'2
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B uncne 482 nonkKHa colepxaTbCH CYMMa:
2.(6 aec.) - (eaun.) + (emm.)g.

Iiponseenedne (6 nec.)-(eQUH.) HOJXKHO COCTaBAAThL JECHTKH,
MO3TOMY YABOGHHOE MPOU3BEAEHHE ACCATKOB HAa eMHUILI HAj0 HC-
KaTh B [leCATKAX OCTaTKa, T.€. B 48 (Mbl NONYYUM UKCO HX, OTACIHB
B ocraTke 48’2 opHy uudpy cnpasa). YaBoeHHble NECATKH KOpHH
cocTapaaT 12. 3nayuT, ecnu 12 yMHOXHM HAa eIHHHEB KODHS
(kOTOpbIe MOKa HeW3BeCTHBI}, TO Mbl JO/IKHBI MOJYYHTH YHCIO, CO-
pepxaieecs B 48. [loatomy Mbl pasgenum 48 wa 12. Hna storo
BAEBO OT OCTaTKa NPOBOLHM BEPTHKAJbLHYIO 4epTy H 33 Hell (oT-
CTYNHE OT YepPThi HAa OAHO MECTO BMEBO, AAS LENH, KOTOpas ceiyac
0BHapPYKHUTCA) HAMHILIEM YBOCHHYIO nepsy}o uugpy KopHs, T.e. 12,
U Ha Heé paspzenum 48,

B uactuoM nosyunm 4. Ognako 3apabee HeNb3f Pyvarthesl, 4TO
ungpy 4 MOXKHO NPHHATH 32 eNMHULBI KODHS, TAK KaK Mbl ceHyac
pasaennnu Ha 12 BC€ yMC/I0 JeCATKOB OCTATKA, TOTa KakK HeKOTopas
YaCTh H3 HHX MOXET M He NPHHAANeKATb YABOSHHOMY TPOM3Bene-
HHIO [IECATKOB HA €JHHHLDB, 4 BXOAUTh B COCTaB KBAaLpaTa elHHMII.
[Tostomy umdpa 4 Moxker okasarbes Beanka. Hago e menwrate.
Omna, oweBnaHO, GyIeT TOLUTBCA B TOM Cjyuae, eCliH CymMa 2 x
x (6 nec.) - 4 + 4% oxamercs e Goabie octatka 482, Cymmy 31y
Mbl MOKEM BBIYHCJMTbL Cpa3y TAKHM NPOCTHIM MPHEMOM: 3a BEPTH-
KaJbHOH 4Yeprod K yaBoeHHOH uMdpe kopHs (K 12) npunHceisaem
cnpaBa Oubpy 4 (103TOMY-TO MBI H OTCTYTIH/JIH OT YepThl Ha OfHO
MECTO) H Ha He€ e YMHOXHM Tosy4YeHHoe yucao (124 ua 4):

40'82 =6
36 -

124} 482
4 496

Jle#cTBUTENTEHO, NMPOBOLA 3TO YMHOXEHHE, Mbl YMHOXaeM 4 Ha
4, 3HAYUT, HAXONHM KBaipaT eAHHHL KOPHS,; 3aTeM Mbl YMHOXaeM 12
AeCATKOB Ha 4, 3HAYUT, HAXOAHM YABOEHHOE [IPCH3BEAeHHE ECATKOB
KOpHA Ha efuHHubl. B pesynbraTe nojyyaeM cpasy CyMMY TOTO
H apyroro. Ilonyuentoe npousBefienue okasamock 496, uto Gonblue
ocTaTka 482, 3HaunT, 1Hdpa 4 Benuka. ToOrfa HCITBITAEM TAKHM Ke
06pasom caefyWyo MeHbilyto ungpy, 3. [lna storo cotpém uudpy
4 u npoussefenue 496 1 BMecTo wHdpb 4 NOCTaBHM 3 ¥ YMHOXHM
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123 ua 3:
V40/82=63
36

123] 48’2
3369

113

[lpousseneHue 369 okasaioch meHblle ocratka 482; 3Hauur,
uvdpa 3 roaures (ecas Obl CAYYHIOCH, YTO H 3Ta UW(pa BesiHka,
TOraa Haje ObI0 6bl HCMBITATD CJAEAYIOLLYI MeHbIIY LHOPY, 2).
Hanuwem uudpy 3 B KopHe Hanpaso or UHppbl necatkos. Ilocaen-
HHH octaToK 113 nokaseiBaeT U36BITOK JAHHOTO YHMCJA Haj HAHGOAh-
UMM LeJbiM KBajpaToM, 3akaloyawmumca B HEM. Jlas nposepku
BO3BeléM B kBaapar 63 H K pesyavrary npubasum 113:

632 = 3969
+ 113
4082

Tak kak B cymme nosydunock gaHHoe ukcao 4082, to meficTBHe
CHEJIaHO BepHO.

[Ipumepw.
[. V1225 =35 2 +/8655=93 3. V1605=40
9 8l 16
65| 32’5 183] 55'5 8 05
51325 3| 549
0 6
4./ 872=29 5. 1/64'00=80
4 64
491472 00
91441
31

B npumepe ueTBEpTOM Npu menennn 47 NeCATKOB ocTaTKa Ha 4
Mbl nosyyaeM B uwactHom 11. Ho Tak kak uudpa esvHuu kopHs
He MOXeT GbiTb fBy3Ha4yHbM uucaoM 11 wau 10, To Hamo npamo
HCHBITATE UHDPY 9.

B npumepe mATOM noc/ie BBIYHTAHHA M3 NePBOH IPaHH KBajpaTa
8 ocrarok okaspiBaeTcs paBHeiM ( ¥ cliefyiolast TPaHb TOXKE COCTOHT
U3 HYNEH. DTO NOKA3LIBAET, YTO HCKOMBIH KOPEHb COCTOHT TOJILKO W3
8 NeCATKOB, H NOTOMY Ha MECTO eAHHMIL HAa[O MOCTABHTH HYJb.
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112. H3pneueHne KOPHS H3 [EJOr0 YHCIA, GOJABIIEro
10000. TIlycts Tpefyercs HaltH +/35782. Tak kak noako-
pennoe yucao npesocxoput 10000, ro xopenb u3 Hero Gosblue
v/10000 = 100 u, caegoBare/bHO, OH COCTOMT U3 3 UM(pP HIH
Bosee. M3 ckonbkux Gbl IMGP OH HH COCTOAN, Mbl MOXKEM €ra BCeria
paccMaTpuBath KakK CYMMY TOJBKO HeCATKOB M eJMHHL. EcuH,
Hanpumep, KopeHb Okasajcsi Obl 482, To Mbl MOXKeM €ro CuHTaTh
3a cymmy 48 gecsTkoB + 2 enuHuubl. Toraa Keaapar KopHa Gyaer
COCTOATh MO-MIPEKHEMY M3 TPEX CJAATAEMBIX:

{(necatkn)? + 2 (zec.) - {egun.) + (eanuuup)?.

Temeph Mbl MOXEM PacCyJaTh COBEPLICHHO TaK KE, KaK H TpH
Haxoxzaenud 4082 (B nmpenwinyumeM naparpade). Pasnuua 6yser
TONBKO T&, 4TO AJS HaXOMAECHHA JecsiTKOB Kopus H3 4082 wmbi
HOJIXKHBL 6b11H H3BAeYb KopeHb H3 40 U 3T0 MOXHO GBLIO CIENATh TI0
TabJHLe YMHOXKEHHS; Teneph ke [Uid NONyHeHHs DecaTKoB v 357782
HaM NPHAETCS H3BJeYb KOPeHb M3 357, UTO N0 TabuHUe YMHOMKEHH:
BLIMOJHUTE Hesb3f. Ho mMbl MoxeMm HalTH V357 Tem npuémonm,
KOTOpbIH Obla OnMcaH B MpefblAyileM naparpade, Tak KaK YHCIO

357 < 10000:
V357'82=189
R

98[257 :
8l224 1!
369]3 3 82
9|33 21

61

Haubonbwnit uensiit xopedb M3 357 okasmpaercss 18. 3nauwmr,
B v/ 3'67'82 ponxHo 6uith 18 mecaTkor.

Uro6nl HaliTH eAnHULb, Hato U3 3'57'82 BhiuecTs KBagpar 18 ge-
CATKOB, JJI Yero NOCTATOYHO BEUeCTh KBagpar 18 uz 357 coren
H K OCTATKy CHeCTH JBe MocJelHHe uudphbl MOLKOPEHHOTO MHCJA.
Octatok oT BouMTaHuA kBazpaTa 18 w3 357 y Hac yxke ecth: 3T0
33. 3nauMT, LA MONY4YeHHA OCTATKA OT BHIUMTAHHA KBanpara 18 me-
caTkoB 13 3’5782 pocratouno k 33 mpunucars cnpasa uudps 82.

Janee nmoctynaeM Tak, KakK Mbl [OCTYNagH TIPH HaXOXKAeHHH
V4082, a uMeHHO: BJeBO OT ocraTka 3382 npoBoaMM BepTHKanb-
HYI0 4epTY M 32 Helo nHueM {OTCTYMUE OT 4YepThl HA OJHO MecTo}
YIBOEHHOE YHCO HaHAGHHBIX AECATKOB KOpHA, T.e. 36 {(apaxan 18).
B ocraTke OTAe/AEM OQNHY LUMQPY CHpaBa H AEJHM YHCIO AECATKOB
octaTka, T.e. 338, Ha 36. B vacrHom moaywaem 9. Ity uudpy
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HCTILITLIBAEM, AJ1A Yero eé npunucelBaem K 36 cnpasa M Ha Hed xe
ymuoxaeM. [Ipoussenensie okazanoce 3321, uTo Meubile ocTartxa.
3uaunr, ungpa 9 roauTeH, nueM eé B Kopue.

Boofine, umobe ussseqs ksadpamueitl Kopens U3 Kaxozo y2od-
HO 4ea020 HuCAQ, Had0 CHAYaAa U3BAEHb KOPEHb U3 4uCAd €20
comen, ecau amo wucao 6osee 100, mo npudémes uckams Kopero
U3 HUCAQ COMER 3MUX comen, M. e. U3 0ecAmKO8 muicdy 0aAnHOZ0
wucan, ecau u amo qucao boasee 10000, npudémes ussrexame
KOpenb U3 4ucAa cOmex OeCAmMKO8 mblCAd, M.e. u3 MUAAUONOE
Jarnozo wucan, um.d.

IllpuMeps:
LV/8720000=2952 2. \/3’50’32’60’89—18717
4 1
a9fa72 28[250: i1
9441 : 82245:5555
5853100 36712632 1 : 1 :
52925 712569 : © ¢
590211 7500 374116 3 6/0 :
21118014 13741 ::
5696 37427]26 19 89
6 71261989
0
951’1 5 6 = 3084
9
60851 1’0
81486 4
6164(2 4 6 5'6
424656
0

B nociennem npumepe, Hailns nepeyo uLHGPY H BbUTA KBaipat
eé, nojyuaem B octatke 0. CHocum caenyiowye 2 unope, 51. Otae-
JI¥B JIeCATKH, MBI NoJyuaeM 5 aec., TOTAA KaK HaltleHHas! yIBOeHHas
uMdpa KopHsi ectb 6. 3nauuT, oT AenenHs 5 Ha 6 Mbl noayyaem 0.
CraBum B kopHe (} HA BTOPOM MecTe H K OCTAaTKy CHOCHM ClefyloLine
2 uudper; nonyuaem 5110. Janee npogonkaeMm Kax 0GHIKHOBEHHO.

4. v 81'00'00=900
81

0
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B 370M npuMepe HCKOMBIH KOPEMb COCTOHT ToMbkO M3 9 coTen,
H TIOTOMY Ha MeCTe NEeCATKOB M HA MecCTe efHHRIU Haio TNOCTABHTbL
HYJIH.

[TpaBuao. Ymobu uszeseus Keadpamusil Kopens 13 0aHHOZ0
yero2o uucaa, paszbuearom ezo, om npasod pyku K ACBOH, Ha
epanu no dee yudper 8 kaxdod, Kpome nepsoil (Kpaiineid resoil),
4 Komopot Moxem bome odna yugpa.

Hmobuw naitimu nepeyw yudpy Kopuas, ussiexarom xesadpam-
Wbl KOPEHb U3 Nepsoti epanu.

Ymobut watimu emopyro yugpy, u3 nepeod 2pany SLMLUMAIOM
kgadpam nepsod yudpsL KOPHA, K OCMAMKY CHOCAM B8MOPYIO 2PAHb
U HUCAO0 JeCAMKO8 NOAYUGIOUER0CR HUCAd 0eAIM HA YOBOEHHYID
nepeyro yu@py KOPHA; NOAYHEHHOE KEeA0e HUCA0 nodsepzatom lc-
NeLManUIo.

Henwoimanue smo npou3eodumces mak: 3a 8epmuKaAbHOL Hep-
mod (roaeso om ocmamka) nuwym ydeoennoe panee HatideHHoe
HUCAQ KODHA 1 K Hemy ¢ npasod CMOPOHbL NPURUCHIBRIOM uC-
NolMYemMyro Yuppy; nosyuusuIeecs nocie MO MPUNUCKU HUCAOD
ymuoxdcarom Ha ucnvimyemyro yudpy. Ecau nocae ymuomxcerus no-
AyuUmMCR wuCAo, boavee ocmamka, Mo ucnoumyemds yudpa He
200umea u HQOD HCnBMAmes CAe0yI0UII0 MERBILIYD UWLppY.

Credyrwwue yugpol KOpHS HAXOJAMEA N0 MOMY He NPuéMy.

Ecau nocae crecenusn epanu 4ucnro 0ecamyos noiywusuiezocs
HUCAQ ORaIemCs Mexbwie OJeiumens, m.e. meHwvuie YOB0eHHOD
HaddenHOU 4acmu KOpHs, mo & Kopre cmagam 0, crnocam caedyro-
wWyIo 2paks u npodoaxcarom OJedcmaue danviue.

113. Yncno mudp wopus. M3 paccmoTpenus npouecca Ha-
XOM(JEHHA KODHA CJBLYET, 4TO 8 KOPHE O0AMHO Bbimb CMOAbKO
YUPP, CKOABKO 8 NOOKOPEHHOM HUCAE 3AKAIYGEMCA zpawneld fo
dse yugpe: Kaxcdas (B nepoll rpaHH MOXeT ObiTh H oaHa HHM(paE);
OPYTHUMH CJOBAMH. ECAU B8 NOCUKOPEHHOM HUCAEe — HYEMHOEe HUCAD
yugdp, mo 8 xopue yupp bydem sdsoe mensule 3IM0O20 HUCAL,
ecan e 8 NOOKOPEHHOM Hucae — HeYEMHOe Hucro duidp, mo
8 kopue OGydem yup 6080e MeHbule IMO20 HEUEMHO20 HUCAd,
YBEAUHEHHO20 HA eOUHUYY.

Ynpasxcnerus.
HM3seaeys kBanpaTHBIA KOPeHb U3 CJAGLYIOUIHX SHCeT:

199. /289 4225, V61009 ; /582169.
200. /135424 ; /956484 ; /57198969 .
201. 68492176 ; /422220304 ;

202. /285970396644 .
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203. ObbacyuTh, MOYEMY BCAKOE LEN0E HHCJIO0, OKAHUMBAIOIICECH Ha
Kakyto-HuOyne H3 4eToipéx nudp: 2, 3, 7 4 8, He MOxeT 6HTb TOUHBIM
KBALPATGM.

II1. Haraeyenne npuOAMKEHHBIX KBAZPATHLIX KOPHeM

114, Jisa cnyyas, Korja Helb3s H3BJeYh TOMHEIH KOPeHb.
TouHBIM KBafPaTHBIM KODHEM M3 NAHHOIO LeJOTO WAH HNpOGHOrOo
UKCAd Ha3biBAeTCA TaKoe YMCJO, KBAJpaT KOTOPOTO B TOYHOCTH paB-
HAETCA JaHHOMY UYHCJY. YKaxXeM NPH3HaKH, M0 KOTOPEIM MOXHO
MHOIra CyAHTb, YTO M3 JIJAHHOTO YHCJa TOYHBIA KOpeHb He H3BJeKa-
eTCs.

a) Eciv ¥3 AanHOTO LeNOTO YMCJ2 He W3BNEKAeTCH TOYHbIH
Ue/1blH KopeHb (MoJlyyaeTcs MpPH H3BJEUEHHH OCTATOK), TO H3 TAKOTO
YKCNA HeJb3sT HAHTH ¥ APOOHLIH TOUHBLIA KODEHb, TAK KaK BCAKAA
IpoOb, He DaBHAas LEJNOMY UHCAY, OyAydH YMHOXEeHa cama Ha cels,
IaéT B NPOM3BENEHHH ToXKe Apobb, a HE LeN0e YHCIIO.

6) Tax xak KopeHb W3 LPOGH PaBeH KOPHIO H3 YHCAUTENs, feNEH-
HOMY Ha KOpeHb M3 3HAMEHATEJs, TO TOUHBIH KOpelb W3 HEeCOKPaTH-
MOH ApoOu He MOXeT GbITh HaffleH B TOM CAyuae, eCjd er0 Hedb3s

H3BJe4b W3 YHCAHTeNA M 3HaMeHaTens. Hanpumep, us apoGeit
8 1
5" 51 !
HeNb3A €ro W3BMeub M3 3HaMeHaTead, BO BTOPOH — M3 UYHCAUTENA
¥ B TPETbEH — HH M3 UMCJAHUTeNS, HH H3 3HAMEHATEe .

M3 Takux uHcen, M3 KOTODHIX HeJb3Al M3BJeYb KOPEHb, MOMHO
M3BJIEKaTb JIHIb NPUGIHKEHHBIE KOPHH, O KOTODHIX MEl Gylem ceii-
4ac roBOPHTD.

—5-I
HeAb3s H3BAeUb TOYHLIH KOpeHb, TaK KAaK B NepBod apobu

115. Mpubnnx€nnbiii Kopeds ¢ TouHoCTLIO g0 1. Ilpubnu-
MEHHBIM KBafPaTHLIM KOPHEM C TOYHOCTBIO 0 | H3 AaHHOro uwc-
na (uenoro WM APOGHOrO — BCE PABHO) HA3LIBAETCH TAKOE lle-
Joe YWUCJI0, KOTOpOe YAOBJETBOPSET CAeAYIOIIHM ABYM TpeGoBaHU-
am: 1) kRagpaT 3Toro uyMcJa MeHblie AAHHOrO uucna (WAW paseH
emy), HO 2) KBagpaT 3TOr0 4WCAa, yBeJWUeHHOro ua 1, Goablle
BAHHOTO 4YHcad. [DPYrHMH CROBAMH, npubAUNCENHbIM KB8AOpamHbIM
KOpHEM ¢ mouHocmuro do | nasvigaemca HauborbLLEE UEAOE YUCAO,
Keadpam KOmopo2o ne npegocxodum OAHKHOZO 4uciq, T.e. TOT
KOpPeHb, KOTOPbIA Mbl HaXOIHH B Npeiblayuleil raase. Kopeub ator
Ha3blBAeTCA NPHOMHMEHHBIM ¢ TOYHOCTBHI RO |, notomy uto
a5 110JYYCHHS TOUHOrO KODHSl K 3TOMY TPHOIHXEHHOMY KOPHIO
Hafgo 6610 Gbl JOGABHTDL ellé HEKOTOpOe YKMCI0, MeHbUIee ], Tak
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YTO eCJIH BMECTO HEH3BECTHOTO TOYHOTO KOPHS MBI BO3bME&M 3TOT
NPUONHKEHHDIH, TO cieaeM OWHOKY, MeHbIIYIO .

[Tonoxum, tpeGyercst HalTH UPUOAMKEHHBIA KBAAPATHBIA KO~
peHb ¢ TouHoCTbIo 20 [ M3 395,74. Toraa, He o6pawas BHUMAHHS Ha

IpoGb, H3BJIEKaeM KOPeHb TOJbKC M3 LeNoro yucaa: V395 = 19
1

29{2 95
91261

34

[TonyuenHerii Kopenb 19 Gyger HCKOMBIIL, TaK Kak
192 < 395,74, a 20 > 395,74.

[IpaBuao. Ymobut ussnreuv npubiuxcénneild Keadpammusiii Ko-
pers ¢ mounocmoro 0o I, nado u3saeus Hauboreuwiud yeaviti Kopers
u3 yeaol vacmu 0aHHO20 HUucAQ.

HaiinenHoe no 3ToMy NpaBH/y YHCIO eCTb NPUGAMKEHHBIN KO-
peHb ¢ HELOCTATKOM, TaK KaK B HEM HELOCTA&T A0 TOYHOTO KOp-
Hl HeKOTOpOro uucha (MeHbwe 1). Ecan 3ToT kopeHb yBeJHYHM Ha
1, T0 noayunm Jpyroe 4MeJ0, B KOTOPOM €CThb HeKOTOPHIA H3GBITOK
Haja TOYHBLIM KOpHEM H H36KTOK 3TOT MeHble WM paBeH l. tor
YBE/JHYeHHbIH Ha | KOpPeHb MOXHO Ha3BATb TOXE MPHOAHKEHHBIM
KODHEM € TOYHOCTbIO 10 |, HO ¢ M3GBITKOM.

1
116. IpnGanKEHHLIA KOpeHL ¢ TOYHOCTHLIO A0 0 [yctb

Tpebyerca HaiTH /2,35 104 ¢ TounocTbio A0 % (¢ HepoCTATKOM).

IT0 3HAuUMT, 4To Tpebyercss HalTH TaKyi HeCATHUHYIO ApoGb, KO-
TOpas cocrosafa Obl M3 HeNblX eNUHHL H AeCATHIX aoneH W KoTtopas
YAOBJETBOpANA Gbl ABYM CreAyiowHM TpeGoBaHHaM: 1) kBaapat 3ToH

npo6u He npeBocxoaMT 2,35104, Ho 2) eca yBenuunm eé Ha T
KBajpatr 3ToH yBelHueHHOH japobu npesocxomut 2,35104.

V235 104=15
1
25{1 35
5[125
10

Yro6bl HAHTH TaKkylo Apo6b, MBI CHayana HaiaéM NPHOAMKEHHHIH
KOpeHb ¢ TOYHOCTbK) A0 1, T.e. U3BJeYEM KOPeHb TOJMBKO H3 LIeN0ro
ygcaa 2. [loayunm 1 (u B octarke 1). [luwem B KopHe wmgpy |
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W CTaBHM Mocae He€ 3anaTyw. Teneph OyzeM Hckath LMY Aecs-
TeIX. JlAs atoro MPHINCHIBAEM K OCTATKY 1 uudpst 35, crosuue
HanpaBo OT 3aMATOM, M MDPOJOJIKAEM W3BJeUEeHHe TaK, Kak OyiTo
Mbl H3BJIEKAH KOpeHb U3 Leqoro uucaa 235. [Monyuennyi uddpy 5
MHIEM B KOpHe Ha MecTe gecaThiX. OcTanbHble HHPPH NOAKOPEHHO-
ro yvcna (104) nwam He Hyxub. Uto nonyuendoe gucao 1,5 6yner
LEHCTBHTENBHO NPHUOIHMKEHHBIH KOPEHb ¢ TOUHOCTBIO A0 — e BHAHO
M3 CAENYIOWero: ecau Gbl Mbl HAXONMAM HaHOOAbUIMA Lenbif KOpeHb
13 235 ¢ ToyHoCTbIO 40 1, TO noayunan 6b 15, 3HAYMT,

152 < 235, Ho 162 > 235,

Pazgenns Bce 311 uncsTa Ha 100, noayumnm:

152 162
106 < < 2,35; 00> 2 35,
T-e 1512 1612
(E) < 2.35; (1—6) > 2,35,
WUJIH
1,52 < 2,35 1,62 235.
CJe10BaTeABHO,

1,52 < 2,35104; 16% > 235104 ).
3uauut, uuciao 1,5 ecTb Ta JecATHYHaA leOﬁlb KOTOPYK MBI

Ha3BaJH HpHﬁJIH)KeHHbIM KOPHEM C TOYHOCTLIDO A0 — 0

Hafném 3TuM npuémom ewé cnepyoline MPUONHMKEHHLIE KOPHH
¢ ToyHoctsio 1o O,1:

v5740=75 v0,30=05 v0,038 =01
25 1

49 2 1
1458 40 5 28
51725
115
117. TlpubauKEHHLIN KOpeHb ¢ TOYHOCTBIO 10 —— 1 y d0 —1—
100 1000
u 1. 0. [lycTe Tpefyercs HaliTH C TOUHOCTBIO A0 -~ TPHOIHMKEH-

100
Hbli /248 ¢ HeNOCTATKOM. DTO SHAYHT: HAHTH TAKYIO AECATHYHYIO

') Ot npubaenenmn uncaa 0,00104 ABoHON 3HAK «<» AONKEH HIMEHHTHOA,
O4eBHIHO, B 3HAK «<#, 4 3HAK «>» ocraéren (Tak kak 0,00104 < 0,01).
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Apo6b, Kotopas coctofna Obl M3 LEAbIX, AECATHIX H COTHIX AoAeH
H KOTOpas yhoBJeTBOpaJa Ohl ABYM TpeGoBaHWAM: 1) KpaapaT eé

|
He MpeBocXofuT 248, o 2) ecqH yBeNUUWM 3Ty Apobb Ha —, TO

KBa/paT 3Toi yBeJdudueHHOK ApobH mpeBocxofuT 248. Takywo Apobe
MBl HalléM B TaKofl NoCJeJOBaTENbHOCTH: CHA4Yana OTHILEM Lejoe
YHCJI0, NMOTOM UHGPY NecATHIX, 3aTeM H UH$pYy coTbiX. KopeHb W3
uenoro yucna Gymer 15 uenbix. Yto6nl NoAyduTh LMY AecATHIX,
Hajo, Kak Mbl BHIEJH, NpHNHcaTe K ocTatky 23 ewé 2 uudph,
CTOSIIIKHE HAPaBO OT 3aNATOH:

v2'48,0000=1574

1

25(14'8
5[125

307(23 00
712149

3144(1 5 10'0
41 2576

25214

B nHauem npuMepe 3THX uMbp HET BOBCE, CTABHM Ha HX MeCTO
HyaH. [lpunHcas ux K oCTarky W Npogo/Kas JAelicTBHe Tak, Kak
6yATO HaxXOAHM KODeHb H3 uenoro 4dcaa 24 800, mbi Haiigém nudpy
necaTriX, 7. Octaéres HaliTH nudpy cothix. s aToro npHIHCHBaeM
Kk octatky 151 ewé 2 Hyas W npomoaxKaeMm H3BJeYeHHe, Kak OyaTo
Mbl HAXO[HM KopeHb U3 uesoro uucna 2480000. [Tonyuaem 15,74.
Uro 3T0 uHc/iO IEACTEHTEJIBHO ecTh NPubaHKEHHBIH Kopens us 248

1
¢ TOYHOCTBIO 10 1— C HeJOCTATKOM, BHAHO H3 CACOYIOUIETO. Ecnu

Obl MBI HAXOAM/IH HaHGONBUIMHA Leb# KBANPATHEIR KOPEHb H3 Lenoro
uucaa 2480000, to nonyyunn 6 1574, 3HauwT,

15742 < 2480000, no 15752 > 2480000,

Pasgenus Bce uncaa va 10000 (= 100?), noayuum:

2 2
DT < 248,0000; 272 248,000,
00 100
e 157412 157542
(W) < 2480000 (W) > 248,0000,
HAH

15,742 < 248; 15,752 > 248,
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3naquT, 15,74 ecThb Ta fecATHYHas ApoOb, KOTOPYIO Mbl Ha3BaJH

NpU6IHKEHHEIM KODHEM ¢ HeIOCTATKOM C TOYHOCTBIO A0 —- H3 248.
TIpuMeHsia 3TOT NPHEM K HaXOXAeHWI TIPHOJMIKEHHOIO KOPHA

1 o
C TOYHOCTBO A0 ——=, JO ——==— H T. 4., HAHAEM (]I llee:
B0 To60" 2° 10000 4 T A HaRA Aytoll

[Ipasuno. Ymobot uzsreub us GaHHOEZ0 UEAD2O YUCAA UAL U3
dannod decamuunoti dpobu npubsuncénnelti Kopers ¢ Hedocmam-
KOM ¢ mouHocmerg 00 T do 100° do 1000
CHAYAAQ NPUOAUNCERHLIE KOpeHb ¢ HeOoCmAamKoM C MOYHOCMbIO
do 1, u3zsiaexas xKopens u3 yeaozo wucaa (ecau e2o Hem, nuuiym
8 kopie 0 yeasix).

llomom naxodam yuppy Oecamux. [dan smozo xk ocmamky
npunucsigarom dee yugpvl NOGKOPEHKO20 HUCAA, CMOAUUE HANPI-
8o om 3anamod {ecau ux Hem, npunucei8arom K ocmamky 08a
HYAR), U npodoaxcarom u3enedenue max, Kak smo Oerdemcs npu
uasnedenun Kopra u3 yeao2o wucia. Hoayuennyo yuppy nuwym
8 KOpHe Ha mecme Jecimbix.

Samem naxodam yugpy comoix. [las amozo k ocmamky npunu-
coi8aom cHo8a 08e yugpel, cmoswue Hanpaso om mex, Komopoie
Gviau MOABKO 4MO CHeCeHbl, U m. d.

Takum o6pasom, NpH H3BNIEUEHHH KOPHA H3 LLEJOTO YHCAA C Jecs-
THYHOH 1po0ble Hafo deaums Ha epanu no dee yugpst 8 Kamdod,
Ha4unaa om 3anamol Kaxk eaego (8 yeaol wacmu 4uUcAQ), makx
u anpaso (Opobroi wacmu).

[Tpumepn.

1. Ha#itu no ﬁ kopHH: a) v2; 6) /0.3.

U m. 0., Haxooam

a)v2=141 6)v0,30 = 0,54
1 25 ‘

24|l_0’0 104500

4| 96 4416

281] 400 84
1] 281
119

I . 3
2. Mapneus no 10000 a) /0,38472; 6) \/;

5 A.T. Kucenes



130 2. 5. Hzenreuenue xeadpamuozo Kopra

a) V0,384 720=106202 6) \/g = +/0,42'85'7142
36

1222 47 V0.4 28 57 1'42 = 0,6546
2|2 4 4 36
12402[3 2000 12516 8’5
2|2 480 4 56 2 5
7196 13046 0 771
45216
130868 5 5 42
678516
7026

3
B nocneanem npumepe Mbl ofpaTtuan apots 7 B ACCHTHYHY,

BLIYHCJHB 8 NEeCATHYHBIX 3HAKOB, YTOGH 00pa3oBanuch 4 rIpaHi,
noTpeGHble AAA HaXOMIAEHHA 4 KeCATHYHBIX 3HAKOB KOPHS.
3ameuyanue. CymecTByloT ocobble TabiUIb, B KOTOPbIX NOMe-
LIeHbl KBAADATHBIE KOPDHH (BBIYHC/EHHBIE € H3BECTHOH TOUHOCTHIO)
W3 O4eHE MHOTHX YyHcesd, Cnocodbl Modb30BaHNA TAKHMH TabBauLaMU
06LIKHOBEHHO YKa3bIBAKOTCA B NMPENHCIOBHH K TabaduaM.

* 118. H3Bneuenne KkopHs H3 OOBLIKHOBEHHBIX ApoGei. Tou-
HBIA KRAAPATHRIA KOPeHbL M3 HEeCOKPATUMOH ApobH MOMHO H3BAEUh
JAHLWB TOTAa, Koraa oba uneHa apobu — ToyHule KBajparsl (§ 114).
B 3ToM cayyae A0CTATOYHO H3BJeYb KOPEHb H3 UMCIMTENS W 3HaMe-
HaTens OTAEJbHO, HallpHMep:

\/?_\/5_3
1 Vie 4

[TpubaAnXEHHBIH KOpeHb M3 OOGBIKHOBEHHOM Npo6GH C KaKOH-HH-
OyAab MeCATHYHOH TOYHOCTLKY NPOILLE BCEro MOXKHO HaXOLHTb, ec-
N1, APeABapHTeNbHO 06PaTHB OOLIKHOBEHHY Npo6h B NECATHYHYIO,
BBIYMCIUTL B 3TOH ApOGM TaKoe HHCIO0 JAECATHUHBIX 3HAKOB MocJe
3ansaTol, koTopoe ObL10 6bl BABOE€ O0JbIIE YHCTZ JECATHYHBIX

. 3
3H4KOB B HCKOMom KopHe. IlycTb, Hanmpumep, Hago HalTH 2?
¢ touHocreio Ac 0,01, T.e. ¢ ABYMA AeCHTHUYHBIMH 3HAKAMH TIOCJHE

. 3
sansToi. Jas atoro ofpatum 27 B AeCATHYHYIO Ipobb ¢ 4 pecsiTuy-

3 " . "
HEIMH 3HaKaMH: 27 = 2,4285 ... 1 H3BJEeUEM HPHOJUMEHHLIE KOpeHb
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u3s 2,4285 ¢ rounocteo 1o 0,01:

V2,428 5 = 1,55
L.

251 42

5(125:
305|1 785
51 525
260

BnpoueM, MOXHO nocrynaTth M uHave. OGBACHKHM 3T0 Ha CJaefy-
IOILIEM TIpHMepe:

Hafity npuGanxEHHbIH % .

CheslaeM sHaMeHaTesb TOYHLIM KBajapaToM. Jas storo mocTaToy-
HO ObL0 6b YMHOXHTL 00a ujeHa apobH Ha 3HaMeHartedb 24; Ho
B 5TOM IIPHMEpe MOMKHO NOCTYHTb HHaye. PasnoxuM 24 Ha npocTsie
MHOMKHTEMH: 24 = 2-2-2-3. M3 3T0r0 pasfoeHHA BHIHO, 4TO
eca 24 yMHOMHTB Ha 2 u ewWwé Ha 3, TO TOILGA B NPQ'i3BeAEHHH
KaxBIH NPOCTOH MHOMXHTENL GY/eT NOBTOPATHCS YETHOE YHCJI0 pa3
H, C/IeJ0BaTeNbHO, 3HaMeHATe b CeIaeTCs KBaapaToM:

fg_\/ 5  [5-2.3 V50 _ /30
24~ \V2.2.2.3 7 \ 9t. 327 T o2.37 12

Ocraérea BpruucnuTh V30 ¢ KaKokH-HUEYNb TOUHOCTHIO ¥ Pe3Yib-
tat pasgeants Ha 12, [Ipu 3TOoM Hago UMeThb B BHAY, YTO OT N&/JEeHHA
Ha 12 yMeHblINTCSt ¥ ApoGb, MOKA3LIBAKWIAS CTENEHb TOYHOCTH. TaK,

|
ecqH Halném +/30 ¢ TouHoCTRIO A0 T ¥ PesyaibTar pasieq na 12,

TO MOJYYHUM TPHOJHMKEHHBIH KopeHb M3 ApobH —— € TOYHOCTLI A0

24
L a UMEHHO: b4 55
120 120 120 )
¥rpaxcnenusn.

204. V13 10 | \/_nool V13 10 0,001.
205. 100 no —— 100 . V08 1o 001.

206. /0, Ao m 19,0969 100

207. \a‘35 mo 1, satem no 0,1, nanee zo 0,01.

208. Buuucants a0 0,01 xsagpaTHuil KopeHb M3 CHAeRYIOMMX Apobed,
o6paTHB Kax Iyl H3 HHX B AECATHYHYIO C AOCTATOUHHIM YHCJIOM NECATHY-
HLIX 3HAKOB:

3 3 7 5 7

5 70 10 12' 250

5%
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209. BouncanTs KBaApaTHHE KOpPeHb H3 Tex xe jJpobel, He olpallas
ApobH B eCATHYHLE, d ¢eflaB 3HAMEHATENb TOYHBIM KBaZpPaToM.
210. BuluHcaHTh KOPHH:

0.3, /5,7 (oﬁa Jils) i—lﬁ)

V2313, +/0,00264 (063 20 L)

100

Hcropuyeckue ceepenus

3uak v s 0603HAYEHHS NEHCTRHS HIBJIEUSHHS KOPHSA BBelléH B MaTeMaTHKY
Pyancabdom 8 1525 r. PaHbuie npocTo mycanmd uefoe clOBO «KOpeHbs {no-
natbliK radix), Koropoe 3aTeM ObO COKpAlLEHO A0 OfHOH nepBod GYKBG, a 3Ta

NOCAeIHAA TTOCTENEHHO H [IPHHAJA BHI \/_



F'naga 6
KBAJIPATHOE YPABHEHMHE

119. 3apaga. MorTopHas JOAKA CIYCTH/ACH 10 TEUEHHIO PEKK
Ha paccTofinve 28 KM M ToTuyac Ke BepHyjiack 06PaTHO; Ha 3TO ei
norpebopaochk 7 4. Ha#iTh CKOpOCTb ABHXKEHWSI JIOAKH B CTOAYEH
BOJle, €CJM H3BECTHO, 4YTO BOJAA B peKe JBHKETCA CO CKOPOCTHIO
3 KM/4.

[IycTh cKOpOCTL ABHXKeHMSt JIOOKH B CTogued Bome Oyaer
T KM/Y; TOrZla 0 TeYeHHIO PEKH OHa fBHraiach Obl CO CKOPOCTBIO
(z+3) KM/4, a NPOTHB TedeHUA CO CKOPOCTBIO (z — 3} KM/u.

28
CaepoBarenbno, 28 kM Jofka npoiiina B Y, KOTZa JBHralach
I

+3

[10 TEYEHHIO, H B 4, KOIjla BO3BpallaJack Hazan.

x -3
CornacHo yCJIOBHIO 3aJa4uM, Mbl HMeeM ypaBHEHHE:
28 B _
z+3 -3

OcBo6opuB ypaBHeHHe OT 3HAMeHaTesell, NoayuHM:
28(z —3)+ 28(z + 3) = 7(z + 3)(z - 3),

28z — 84 + 28z + 84 = 7(z? — 9),

HJ/H
56z = 7z° — 63.

Mul nosyumnu ypasHeHHe, B KOTOPOM eCTb 4JEH, COgepalliuid
HeW3BeCTHOE BO BTOPOH CTelleHH, HO HET YJIeHOB, CONEPXKaulUX HEH3-
BecTHoe B Dosiee BHICOKMX cTeneHAX. Takoe ypaBHeHHe Ha3blBaeTcs
YpasHEHUEeM 8MOPOLL CMenent, Uiy K8aopamHbiM.

HenocpeacTBeHHOM nofcTaHoBKoH yGexxaaeMcsl, 4To 3TO ypaBHe-
HHe uMeeT KOpHH 9 U —1, H3 KOTOPbIX OTBETOM Ha BOIPOC 3ajaqu
MOXET CAYXHTh TOJMBKO NEPBLIH KOpeHb.

BrisejieM o0Liee NPaBHIO AA PeLUEHHS KBaIPaTHLIX YpaBHEHHH.

120. HopManpHBIA BHJ, KBaJpATHOIC ypaBHeHHd., B xsai-
paTHOM ypaBHeHHH (4 TAK)KEe M B YPAaBHEHHAX OOJICE BBICOKHX CTe-
nMeHek) TNPHHATO, MOC/]E YMPOLIEHHS YPABHEHHs, NEPEHOCHTh BCe
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€ro 4jeHbl B ONHY JAEBYH) HaCTb, TAK YTO NpaBas 4acTbh yYPaBHEHHA
BedeTcs PaBHO]‘:{ Hyani0. Tax, YpaBHeHHe, COCTABJAEHHOE HaMH 18
peureHus npenbmymeﬁ 3alldvH, Nocje YKasaHHOro nepeHeceHun yJe-

HOB OyleT:
56z — 7z° + 63 = 0,

HAH [TOCe PACHONOKEHHA YJIEHOB MO YOBIBAIOLWIMM CTENCHAM GyK-

Bbl I ’
-7z +56x +63 =0.

Uucna —7, +56 u +63 HasbiBawTes Koaduyuenmamu 3Toro
KBaAPATHOrO YPaBHEHHA: U3 HUX YHca0 +63 HaspiBaeTes c80600HbIM
WICHOM, a unena —7 u +56 — nepgoim v 8mopeum koahhULKEHTaMH
(MBI pexnosiaraeM, 4To YMeHbl YPABHEHHSA BCELIA PACIIONOMKEHE [0
yObIBAOUIHMM cTeneHaM OykBw z). Yucaa 3TH MoryT BuThb H MO-
JOXHTENbHEIE, ¥ OTPHUATEAbHbIE, A TaKkKe Hylh (KpoMe nepeoro
Ko3(pHUMeHTa, KOTOPbIH He MOKeT OuTh HYNEM, TaK KaK B NPOTHB-
HOM cjly4yae ypaBHEHMe He Obisio Obl KBappaTHbIM). Ecau HH opuu
M3 TPEX Ko3(hPHUMEHTOB He PAaBEH HYJW, TO YPABHEHHE Ha3bIBAETCHA
noanbim. QBWHE BHA TAKOTO YPAaBHEHHA (HOpMaabMbil BHA) eCTh
CTeAYIOUWHKA: 9

ex® +br+c=0.

3aMeTHM, UTO MepBbld KO>(DHLUHEHT a MBI MOMXKEM BCEria cie-
JIATh TOJOKHTENbHBIM, TEePeMEHHB B CJyyae HaJoGHOCTH MNepel
BCEMH YJEeHaMH 3HAKH Ha NPOTHBOMOJOXHHE (APYTHMH CJOBaMH,
YMHOXKB 00€¢ 4acTH ypaBHeHus Ha —!). Tax, npxBeaénnoe Bhitie
YpABHEHHE Mbl MOXEM HAllUCATb TaK:

727 — 562 — 63 = 0.

121. Pemenne HemoJHBIX KBaIpaTHBIX ypaBHeHHM. Ksan-
paTHOe ypaBHEHHEe HA3blBACTCH HENO/HbiM, KOTA3 B HEM Het uJena,
COflepKALUEro Z B NEpBOH CTEneHH, WM HeT cBoBOAHOrD YjeHa;
APYTHMH CJOBAMH, KOTA3 BTOPO#H KO3(DHUHEHT paBeH HYI HAH
Korza cBoGoRHbIH ujeH ¢ pased 0. B nepsom ciyyae ypasHeHue
umeer BUL az’ + ¢ = 0, 80 BTOPOM ar +bz =0 (MQMET CAYUHTLCH,
uto ogHoBpeMeHHo K b =0 1 ¢ = 0; Torga ypaBueHue GymeT Buaa
az? = 0). PaccMOTpHM pelueHHe BCEX 3THX HeTOJHHIX ypaBHEHHIL.

1. Henonnoe keadpamnoe ypaeHenue euda ax® + c = 0.
BoabméM TpH ciledyHOIUMX IpHMepa:

a) 322 —27 =0. [Tepenecs cBOGOAHbIN YNEH Hanpaso, MOJYYHM
3r? = 27 W, caeLoBATENbHO, 2 = 9. 3uauuT, T ecThb KBaJpaTHbii
KopeHb M3 9, T. e. uMcno +3 HAM 4HCNo —3. YCI0BHMCR 3HAKOM

\/_ 0003HaYaTh aqu;)METH‘{ECKOE 3HA4YEHHE KODHA, TOraa Mbl MOXEM
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HamueaTh, ¢ = +v9 = +3. Takum 00pa3oM, [AaHHOe YpaBHEHHe
umeeT 2 pewenus. OGo3Hauas OAHO U3 HHX Iy, a4 APYroe Ty, Mb
MOXKEM 3TH pelleHHs HanucaTh Tak:

6) 2z — 0,15 = 0. [Tepenecs cBoBORNLI UMeH, TOTYUNM:
222 =0,15 n z°=0,075.

3nauur,
T = ++/0,075.

Hafigém /0,075 ¢ TouHocTbIO, NOJOKHM, 10 ——
\/6,0 7'50=0,27
4
4713 5'0

71329
21

100 (§ 117):

Chnenoparensuo, x; = 0,27 ..., z0 = —0,27 . ..
B) 22° + 50 = 0. [Tepenecsa 50 Hanpaso, noayunm:

227 = —50;, = -5?0 =-25; x=4+v-25.

Tak kak M3 OTPULATEJBLHOrO YHCHA He/b3f H3BJEYL KBAADPATHOTO
KOpHSI, TO JaHHOE ypaBHEHHE He BMeeT pelieHHH (BelleCTBEHHbIX).

Takum o6pa3oM, HeMOMHGe KBAAPATHOE ypaBHeHWe BHAa oz’ +
+ ¢ = 0 Boo6iile peuiaetcs Tak:

Ecan BoipakeHue —2 €CTb 4MCNO NOJOXKHTEMbHoe (uTo 6ymer
TOTAA, KOr4a HHC/A a H ¢ pasHBEIX 3HAKOB), TO M3 HEro MOXHO H3-
BJle4b KBaAPATHBIH KOpPeHb (TOYHO unu NpHOJMMKEHHO), M TOrga AJs
£ noJaydaeM ABa 3HAYEHHA C ONHHAKOROH abCOMIOTHON BeJUYHHON, HO
04HO TOJIOXHTebHOe, APYToe oTpHuaTensHoe. Ecau xe Buipamenue
—E eCThb YuCa0 OTpHUATenbHoe (4To GyleT TOTAa, KOTfa uUKcAa ¢

ua OMHAKOBLIX 3HZKOB}, TO ypaBHeHHe He HMEET BelleCTBeHHBIX
KOpHeH,



136 . 6. Keadpamnoe ypasuenue

2. Henonanoe xsa&pamuoe ypasuenue suda ax® + bx = 0.
Kax uacTHmil npumep Bo3bMEM ypasueune 2z2 — 7z = 0. B nesoit
YACTH 3TOrO YPABHEHHA BLIHECCM I MHOMHUTEACM 3a CKOOKH:

z(2x—7) =

Tenepy nepast 4yacTb ypaBHeHHSI eCTh NMPOM3BelEHHE, A lpaBas
paBHa Hymo. Ho npouasenente paBHAETCS HYAIO TONLKO TOrAA, KOTAA
KaxoHh-HUGYAb H3 COMHOXHTes el paBeH HYJAW; TO3TOMY HAllle ypas-
HEHHE YAOBAETBOPAECTCH TOJMbKO TOCAA, KOTLA ﬂepBb[ﬁ COMHOXHTEN b
T paBeH HyJ0 MIH KOrfa BTOPOH COMHOXUTeNb 2x — 7 paBeH HyJl0

7
H XOorja, CJeloBaTeJpHO, T = 5) . 3Ha4YKT, AaHHOoe YpaBHCHHE
HMEET LBA pellieHHA:

:1')]:0, $2=§=3§

Taxum 0GpasoM, HenonHOe KBAaAPATHOE ypaBHeHHEe BHAA ax? +
+ br = @ pewaercs Booblile Tak:

ar? + bz = 0; z{az +b) =0;
z1=0; axeo+b=0; x4 :—g,
3. Henoanoe xsadpamnoe ypasnenue suda ax® = 0. Takoe

ypaBHeHHe MMeeT, OYeBHIHO, TObKO KopeHs T = Q.

¥npaxcrenus.
211307~ 147 =0; £27~3=0; 22425 =0,

2 2 o
212.3(I;11)—2($7_GO):36; Ii3_;§__3=%'
213. 222 -7z =0, ;:c?m:o; 0,21:2—423:=0.
214. z’ =1, o° —lﬁ:,t:—O 722 =0; 0,72% = 0.

215. (z— 2)(x —5) = 0; z{z+4)=0; 3(y—2)(y+3) =

122, JIpuMepsl pemieHHs (IOJHBIX KBAaJApaTHBIX YPABHEHHH.
Jlas nepsoro npuMepa BO3bMEM TO KB3JpaTHOE ypaBHeHHe, KOTOpoe
6bLNO COCTABNEHO AMf 3ajaud § 119:

7z — 56z — 63 = 0.

Paznenum Bce ero uneHel Ha 7 M nepeHecéM CBOGOMHBIH uneH

HaImpago:
-8z =09,
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3aganumcs Temeph BONPOCOM, HeJb3 J¥ K AByuneny z2 — 8z
NpHOaBUTL TakoH TPeTHH uyneH, uTe6bl 06pPa30BaNCH TPEXUIEH, Npel-
cTapasommni coboll nonHbii KBagpat. Mbl sierko oTBeTHM Ha 3TOT
BOIPOC, €CJIH H306pazHM ABYUNeH Tak:

z? — 2z - 4.

Tenepb #CHO, YTO eCiM 3TOT ABYuJeH NONCAHMM unexoMm 4%, To
MONYUUM TPEXUJIEH: 9
22 —21-44 4 ,

paBHBIH KBajpaTy pasHocTH z — 4. Ho ecan k nepo#i yacTH ypashe-
HuA Mbl fo6asuM uuciao 42 (1. e. 16), To M K NpaBOH YaCTH AOJXKHbI
A06aBHTL TO Xe caMoe yHcao. Clenas 3To, NONYYHM;

2> —8z+16=9+16, T.e. (z —4)% = 25,

Taknm o6pasom, pa3HoCTb = — 4 ecTb TakOe YHCJIO, KBaApaT
KOTOPOro paBeH 25; 3HAUMT, 3Ta PA3HOCTDb H0JIXKHA PABHATLCA KBAf-
paTHOMY KOPHIO H3 25, T. . uHeay 5 wau uucay —b:

T —~4=4v25 =45 wum T —4=—95 = —5.

Hepenecn Tenepb unen —4 B mpaBylo YacThb, HaiaéM nBa pelie-
HRA:
21 =445=9% u z3=4-5=—1.

O6a 37TH pellleHUn TOAHBI /I JAHHOTO YPaBHeHHS (B UEM MOMKHO
yOenuThCsl NPOBEPKOH), HO IJA 3afa4yH, H3 KOTOPOH BLIBELEHO ypas-
HeHHe, OTPHUATENLHOe pelleHde —1 He roguTes, Tak Kak B 3ajaue
OTHICKHBAETCS AGCOMIOTHASL BEJIHUMHA CKODOCTH, A He eé Hamnpapbhe-
HHe,

Jlns BTOpOTO npHMepa BO3bMEM YPaBHEHHE:

3z% + 152 -7 =0.
Paspenum Bee wienns ua 3 ¥ mepeHecéM cBOGOAHBIN UjeH Hanpa-
7
3
Ha peyunena z? 4 5z MOXHO clenaThb KBaJipaT CYMMBI, eC/]H

BO:
2245z =

. 5
NoBaBHM K HeMy TpeTHH uyeH (5) . INpuBasuB 70T wien kK o6enM
YaCTAM YPaBHEHHR, MOJYYHM:

; D) - (3) +5
$+5$+(2 =\2) *3
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( 5)2 25 7 75428 103
5= -

*r3) =7t ERERETE
5 103
OTCEO,[La BHIHO, YTG -f- "2- = :|: ﬁ ; CJAeJOBaTeJIbHO,
T _é + _@ - To = “ME —_ E
1= 73 12" 2T 73 12 °

1603 i
Boluycaum 17 C TOYHOCTbIO, IOJOMKHM, 10 ﬁ:

% =858, =29....

CrefoBaTeqbHO,
2 =-25+29...=04...,2,=-25-29..=-54...

123. ®Popmyna KopHell NPUBeIEHHOr0 KBAAPATHOIO ypaBHe-
Husa, Ksaapartuoe ypaBHende, y KOTOporo nepeulil Ko3(GhULHeHT
ecTh +1, Ha3biBaeTCA NpHBelE&HHBEM ypasHeHHem. K Takomy
BH[Y, KaK MBI BHJeJH CeHuac Ha NpHMepax, ypaBHeHHe MOXKeT SbITh
NPHBEJEHO H B TOM C/lyyae, KOrIa nepBbiit KOahdUIMeHT He |; cTouT
TOJbKO BCE UfeHbl yDaBHEHMS pa3fleldTb HA 3TOT KO3(idHLHeHT.
B obem Buae npuBea€nHOe ypaBHeHHe 06bIKHOBEHHO H300pa)aet-
CHl TAK:

2+ pr+q=0.

Peurm 3To GyKBeNHoe ypaBHEHHe, NPOAesaB Hal HEM Te e
npeofpa3oBaHHts, KOTOPele GblJIH YKa3aHbl HA YACTHHIX [IPHMEpax.
[TepenecéM cBoOOIHLIA YNeH B MPABYID 4acTh:
2 .
T+ pr = —q.

Tak kax pr = 2z - 2, TO, ¥KeJaf NOAYYHTS B J1eBOH YaCTH NO/HbIH

2
2
KBajapaT, NpubaBHM K 00eHWM 4acTaM YPaBHEHHS 1O (1—2)) :

2 PV _ _ (2)2
$+p$+(2) 9+ (3) -

Tenepb YPaBHEHHE MOXKHO [IPEACTaBUTL TaK:

(o3 - (5 -
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OTKYIA HAaXOAUM:

2 2
_ - - _r Py _
3:+——:i: (2> g KW 2 2:i: (2) qg.-

PopMyny 3Ty MOKHO BBICKa3aTh TaK:

Kopenv npusedénnoco xeadpamnozo ypaeneHus pasen noAo-
suHe 8mopozo Kosgpuyuenma, 83AMOZ0 C NPOMUBONOLONCHLIM
SHAKOM, NANC-MURYC KOPeHb Ksadpamuuiti u3 Keadpama 3mol
neaogunet Ges ceobodH020 Yaena. '

Qopmyny 3Ty HaJ0 3anOMHHTh K B GYKBEHHOM Bblpa)KeHHH
M B CJOBeCHOM.

Hpnmepm
1. 22—z — 6 = 0. Yrobui YpaBHeHHE 3TO YIOAOOUTL BYKBEHHOMY
w2 +pr+q=0, NpelICTaBHM ero TaK.

22+ (—1)z+ (~6) = 0.

Tenepb BUAHO, uTO B 3TOM npHMepe p = —1 H ¢ = —6; nosTomy:
1 5
ot \/‘ +6 =gk \/ P =3ty
5
3 Iy = §

l'[poaepl(a 32 3 6=0; (— 2)2 (-2)—-6=0.
2. 1 — 182+ 81 =0, agech p = —18, ¢ = 81; noaromy:

z=9+V81 -8l =91+0=9.

YpaBHeHHe HMeeT TONLKO OfHH KOPEHb.

322-20+5=0,2=1%2v/1~5 =1+ /-4, Kopuu muu-
Mble.

Vnpaxcuenua.

216. =% 4+ 10z + 5 = 222 — 6z + 53.
217. z2 + 6z = 27.

218. 2 - 53 7 = 18.
219, 12z~ 8 _ 91,
220.

221. x4+ 2=
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223. z + ——13 5.
- d
- d d
225. Hpu KaKoM 3HaueHHH ¢ npousseneHse 2t — 5 wHa ¢ — 4 paBuo
cymme t + 8?2
226. abz® — (a® + bz + ab =0

124, Oﬁlu.aﬂ t¢opMyna kopHeH KBajApPaTHOrO YpPaBHEHHA.
Ypagnenue az? + bz 4 ¢ = 0 1o pasjeneHnH ero 4ICHOB Ha g NPH-
BOAMTCH K NPHBEIEHHOMY YPABHEHHIO:

3:2+E3:—{—E:O.
a a

Pemua 310 ypaBHeHHe M0 (opMy/e MPHBEIEHHOrO YpaBHEHUS,

HaHaéEM:
e by (1)2 _c
=T, 20 a’

BripaxkeHue 3T0 MOXKHO YNDOCTHTb TaK:

_c _ —~—:t / —4ac
a

_ " —4dac —bt\/b2—4ac
N -_-2‘5 2a - 2a ’

B srom ynpomwénHoM BHAe GOPMYAY MONE3HO 3aNOMHWTDh, eé
MOQXXHO BBICKA3aTh TaK:

KopeHb ronHoro KBaApaTHOTO YypaBHeHHSA paBeH apobu,
Yy HKOTOpPOil YHCIHTeNb ecTh BTOpoi Ko3d¢UiMeHT, BIATHINA
€ MPOTHBONOIOKHBIM 3HAKOM, IIHOC-MHHYC KOPEHb KBaJpaTHLIH
H3 KBajaparta 3Toro Kosdduuuenra Ges yuyersepéHHOro npoms-
BeJleHUs nepsoro KoadupuuneHTa Ha cBOOOHBLIA UNeH, a 3HaMe-
HATeJb eCTh YABOCHHBIA MepBhId Kot HIHEHT.

2Ty hopMyay MOXHO HA3BaTh 06uyedl, Tak KaK OHA roAMTCA H 719
NPHBEAEHHOTO YpaBHEHHS (eCiH, NOJOXNM, ¢ = |} U 1a5 HenoubIX
KBaJpaTHuX ypasHeHu#t (ecnu, noiroxuM, b = 0 unu ¢ = 0).

125. Ynpomenne obmeidl dopmynsi, korna KospduimeHr b
ecTb yérHoe uucro. Ofmas dopMyna ynpouaercs, eciu b yéTHoe
uucao. Tak, noroxus b = 2k, nafném:

2kt U2 —dac  ZhE\JAHK )

2a 2a
_2kE2VKE —ac _ —kExVE —ac
n 2a - a ’
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Ot1a Qopmyna orAnuaeTcsl OT 0OOUIeH OTCYTCTBHEM UH(DPOBLIX
MHOXHTeNel 4 u 2.

126. Yucno KopHeil KBaApaTHOTO ypaBHeHHA. Mul BHjean,
YTO KBaApaTHOE YypaBHEHMe HMeeT MHOTAA [Ba KOPHH, HHOTAA O/MH,
MHOMAA HH OfHOro (cAyyait MHHMbIX KopHei). OOHAKO COTVIACH/NCE
PHIHCHIBATE KBAJAPATHLIM YPABHEHHAM BO BCEX CJ1Y4YasX ABa KOPHS,
pasymest IPH 9TOM, YTO KOPHHM MOTYT ObiTb HHOTA@ PABHBIMH, HHOTAZ
MHHUMBIMH. TIpHYKHHA TAaKOTO COTAALIEHHA COCTOUT B TOM, YTO HOpMy-
Jbl, BBIPAXKAKOIHE MHUMbBIE KOPHH, 00Aaflal0T TeMU e CBOHCTBAMH,
KakHe MpHHaJMexar BeleCTBeHHbLIM KOPHAM, CTOHT TOJLKO, COBEp-
Ias JeHCTBUS Haj MHHMbBIMH -HHCJAAMH, PYKOBOZUTLCH [pasU/aMu,
BBIBEJIEHHbIMHY JJIH BelleCTBEHHBIX YHCeJl, NPHHHMAEs TPUTOM, YTO
(v=a)? = —a. Touno Tak e, KOr/a ypaBHEHHe HMEET OJIHH KOpeHb,
YCJOBUANCH CUHTATh, YTO ypaBHeHHe WMeeT JlBa OJMHAKOBLIX KODHA.

Ynpaxenenun,

227. 22?7 — 3z —5=0.
228. (2z - 3)? = 8z.

229. 5z2 — 8z + 0,24 = 0.
230. 65z% -+ 118z - 55 = 0.
231. {z - 3){xz — 4} = 12.

232, % T
233. 2+ - —a+-
I a

"z+680 3r-5

234. Haittd TpH noc/eloBaTeNbHBIX YETHBIX 4HCaa, Y4ToOb CyMMa HX
KBaAparoR pashfnace 776.

235. [lnoutans npsamMoyronbHEKa pasHa 48 cM?, a nepumerp ero 28 cmM.
Haiitu cropoyet.

236. Haiite cTOpOHH NPAMOYIOALHATO TPEYTOAbHHKA, 3Hak, YTO OHH
BHIPAXKAITCA TPEMS NOCJICAOBATENbHEIMH LEMLIMH YHCIAMH.

237. Ecay MHOrOyTrOJbHUK MMeeT 7t CTOPOH, TO YHCJO BCEX €ro AHa-

roHAMell paBHo 3 n{n — 3). Onperenuts, CKOMBKO CTOPGH NO/KEH HMETb

MHOIOYTOJIBHHE, 4TOBH BCEX QMAroHajell ¥y Hero okasanocs 54.°
238. Camonér nponeTes 1o npamod auHuu 450 KM, TOoTyac e no-
BEePHY/ HA3a4 M TIO NPAMOM JHHHM BeDHYJICH K Haya/ibHOMY MECTy uepes

l
55 4 [10CNIe HaYaja neaerta. Tya oy JAeTes NPOTHB BeTPa, OTTYAa NO BETpY.

Kakopa Buila CKOPOCTE ITOCO BETpa, €CNH CKOPOCTL ABHIKEHWH CAMOro
camonéra npd Ge3BeTpHH paeHa 165 km/u?

239. Kynneno neckoabko muaTkos 3a 60 py6. Ecau 6u 3a 31y xe
CYMMY NLA4TKOB GBLIIO KYIIEHO TpeMf GOJbUIE, TO KaXKALIH NJATOX CTOHA
6ot Ha | py6. newesse. CKOMBKO KYmieHO NJIATKOB?

240. B nepsom kJacce WKoJbl 66110 posgaHo 240 aucTos Bymark BoeM
yyeHHKaM NoporHy. Bo BTOpoM Kfacce GHIIO PO3ZAHO TAKOE Ke YHCAO
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JHCTOB GYMary k takme NOpoBHY. Kax kil y4eHHK 3TOr0 KJacca foJyue
Ha gBa nHucTa Godee, 4eM B nepeoM kaacce. [Io CKOMBKY JHCTOB NOJYYHZA
KAaXKOBA YUEHHK repBOro KJacca, ecsid Bo BTOPOM kaacce 6Gbino Ha 10
YYEHHKOB MeHblle, ueM B NepBoM?



OTBETHI K YIIPAJKHEHHAM

1. da; & 2. 6m% m®. 3. x(z — d). 4. 10z +y. 5. 100+ 10b + c. 6. m:i;‘b.
7.2+ 9% (2 + ) Qy"’- (z)%; (a+b)a - b); zj;, wan (m+n) : (m —n).
8. 84; 44; 552; 336, 93 52.9. 3(z +y)(x — ). 10. 3a+ 2b; 25. 11. 5+ ab — 4a.
a+ 2z, 12.n; 5a°b%a?. 13 Bxyz 2az. 14. 5z + 15, 7z + 7y + 72. 15. ~2-+2b G
5¢%h. 16. 8z — 2y; 4az. 17. g? 3. 18. +10; —10; +3, 19, —3; +8, —2.20. 0
—3 +1. 20~ —2; 42,22, 42 23, 0. 24, b~ a; -5 (y6urox). 25, m - n;
—10 (nonr). 26. 14; 10; 18, 2. 27. e+ b; m+n; 5r. 28. 12. 29. _174' 30. +5.
31, 104 (—2) + (—3) + 7. 32. 10— (~8). 33. 46, —14; +80. 34. —233- 0,054.
35. +1; —1; +1; —1. 36. 27. 37. 473800000393—6 4o+5—5ﬂ-

+5. 41. —a; —5; 2°. 42. 0, 0; 0 0. 43. +10; J5300 -35; 4+0,4275. 44. 30000;
750, 246. 45. —0,5. 46. 10a°z*;, —10a%ba?; —gazbz C —20mizly® 47, e+

a:r-l—aeram,a2b§a2b+a2b+a2b+32b:(a+l)+(a.+l)+(a.+l)+(a+l).
18. 90, 1 22 28 -936 49. 0. 3L -4 50. +l u -1

51. o’ + 4% ar’. 52. 2z — 163zy. 53. a+ 3%mzy2. 54. a - 3% may?.

55. 443 — 3a’6 — 13ab°. 56. z° — 7a2x'~‘ 57. 2z. 58, 42° + #° + 35 + 1.
59. 84* — 110% + l14ab® — 36°. 60. p* +p+ 15, 61, 42> + 3% —y — L.

[ 4
62. Zx2—x+g. 63. da® + 48 ~ % 64 z +y, 2m — 2n. 65. b— Zc

66. 422 67. a—(b+c—d), a b+ (—c+d) a—(b+c)+d 68 15 ¢

%agxﬁ 69. 081 oS, 70 fgm21:4y6 8a"6%20. T1. 0.0122™yf;

1
3 miniy® 72, 6a%b — 4ab' + 2abe. 73. 25a°b — 200'B? + 15a°%° — 354°H%,

74. am+bm——cmfan—bn+cn; 6a? — 3ab + 20b® — B*. 75, 24° ——52

xhy? 76 2 + 3. 77 6x° + Sry — By y —1. 78. 2% +]008:c+720

79:c —r 2t -2t — 3 41 80, #° —u®. B1. a+2a+l 1+4a+4a
x? +m+4 82. 9a! + 66° + 1; 0,0lm%z® + mz® + 25z 83, 25a% — %a + 4;

9% - 12ax+4a2; 9a* - 3a? + % 84. 1012 = {100 + 1)2 = 100 + 2 - 100x
x1+ 1% = 10201; 997 = (1000 — 3)2 .. =994009; 962 = 92186; 572_3249
727 = 5184; 897 = 7921. 85, 4m? - 12mn+9n 9ats? — 240’y + 16a’y?

1
0,04z° - 0,152° +a. 86. Z.r —3 z* +12 2?; 0,0625p° -01pq+004q

87. o’ — 1; 40 — 25. 88. 422 ~—9,17a.89.($ + 1)z — 1) =2 —1; (4a? +
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+y")(4a’ — 4" = 162! ~y*. 90. [(m + 1) — fl(m +n) + 7] = (m + n)* —

' —(b+c)=a®~ b~ 2 O1. a® +3a® + 3¢+ 1, a® — 3a + 3a - I

82% + 362° + B4z + 27; 125+ 225x + 13527 + 2717, 92. %mﬁ - g m? + 6m — 8;

,2_? 3 _9_ 2 1 2 k 3. 2 3 2

ia + P9t Mt 50 125 — 225z + 13522 — 27z°. 93. 2a°zy
3

~5o% 84 ~Za% 3amTh 95, 5la+8b - 160" 96. 92 — buz + o’

97. 1 =2y + 32— 32 98. 2 4 y+ 1. 99 32 -2 100, 3az’. 101. - a.
102, 2(a + x); alz + ¥} 29(2y — 3z). 103. 2a(2z — y); 3zy(2z + 3y)
104. 3ab(4a — 3ab — 26°); zyly — 7+ 4z). 105, (m +n)(m —n): (e + 1){e — 1);
(1 +a)(l —a). 106. (z+2)(z —2); (m+ 3)(m - 3); (2z + y)(2x — y).
107. (% e -:l;y?') (%ﬁ - %gﬁ); (0,16* + 3)(0,1a® — 3); 3a(a® + 4b")x
x(a + 20%)(a — 2b%). 108. {z — y + a)(z — y — a), [3(a + 2b) + 1])[3(a + 2b) — 1];
(a+btecila—b—0c). 109. z+y+ax-—Y(e+y—z+y) =2z 2y=dzy,
4z - )@z +y). 110. (z — )% (m-+a)> Il (a+ )% (a — 2b)°
112, {z +4)% (z+ 1) 113, 5a(a — 2b)2. 114, (a+ b2 - =(a+ b+
+o)latb-ch - (F+Wet+)=a’ - b+ =(a+b+c)e—b—c)
115. (a+bz+(a+by = (@ +b)(z +y); alc —d)+bld—c) = alc~
—d)—blc—~d)=(c—dla-b). 116. ala -+ b} —{a+b)= (g + b}{a - 1);
zz+aoy~3y—3z=z(y+2) -3y +z) = (y+ 2){z —3). 1H7. 4mn —
—2nr 4+ 2y~ 2my = W(2m — z) +y(z — 2m) = 2n(2m -z} —y(Zm —z) =

5z  3ab 8 25m
= (8m — z}{(2n — ¥); {2a — 3)(2a — 3)(2e + 3). 118. 75 0" 116° Sem

119 Qab; l4a3; 122 — l. 120. 17{a + &} _ a+b‘ 2(9&—T)A 121, gxz.l;bz-i-C_
s 102’ 15b " 4q —4b \ 34 2{2 Jb-ea \ ar* +z
Thercb ygp ZT1 300 8zl gy ottt oZb o ol g 3

‘ — 3 T b—a b-2 a—0b m—~1
_‘ﬁ_ a1 a4 _mz—'n2 12 1.2 2a 3zy " 3 ac t6azy®
3 y b ’3 z—?_;_2 m-n ‘+! ‘E’l m’ 3 8 ‘121‘141;‘ 55 '
127. ;¥ . 8T 98 1T Do 120, ———— ;
a+b x—y a-2 28 a—1" z+3 a—zl- ) 2:12:(:1:-1—1) 3b—ex
Sa ) 3 4a 4z yr =z© 16 4be
— b s ., = e 132, —
T 130, (et b)a—b) . 131, 5, 2 ot o 2 o S
Gac  ab _ 1056%27  40az  48a%H* HWnz'y’ 9able 2:1261:_
2abe’ 20bc’ 60abir’ B0alb?r’ 60alblz " 126%bemay’ 120°bomz’y’ 8atR
Y yaq 1520 120abs® Bl 3z+y) 2w m-1
82347 " 400br® H0cbz’ 0 40abz®  B(ef—y?) B(zP~gf) w0
2 3m+1) 40 2 da(z — 1) | 2z -t 2Az—1)
M1 mi i a1 (o (Iﬂiz}(zx—l)‘ (z - 132z -1}’
| (37, 3% daby  (a—b)(a® ~-b°) Z2abla +b) b
(z-1)(2z - 1) T o84d%8?" 84ab? pa® - bh) , bla? — 67} bia? - bP)
138. 6b¢:+3ac+2ub; 6+5c, 2%-2r-5 a9 2 —52x+2_ a0, LEZ
babe 3¢? 42 o — ol x 2 2
— ~ —ab— - ™m

33 Ty —4a? T alatb)a—b) T mAn)(n-1)
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6b 1 12;72(}23:21,'2 afa+26) 9P’
144, ——;; . . - ——— ——
732, T 145. =~ %z — 1). 146. T e
147. E..,_.; 15a%5%y. 148. _.__; xry 149, Papeuctra 3-e, 4-e u 6-e —
Smp 5{a—b)" z—

i
ypaBHEHHSI ocTanbHble — TOMAectsa. 150. 17, 5 D. 1581. 27; 9, 12. 152. 3; 2;
1
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20 54. 9, -3 165 57 156 2“ 157 713 158. 2
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mn—1

175. 40 u 25. 176. 200, |1 km. 1779 MQ MH13 Ml M. 178, £ = 2,
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