3APOXIEHUE AJITEBPBI B HEAPAX APUPMETHUKU. AJI-XOPE3MMU.

AunreOpa mosiBUIIaCh ¥ MOCTENIEHHO pa3BHBaiach B Helpax apudmeTuku. [lonroe Bpems 3ToT
pazzen MaTreMaTUKA 3aHUMAJIICA TOJBKO M3YYEHHEM BOIIPOCOB, CBS3aHHBIX C PELICHUEM
pa3JINYHBIX YPAaBHEHUM.

[lepBrie anrebpanyeckre 3aaudl BCTPEYAIOTCA €llle B MaMATHUKAX MHUCbMEHHOCTH JPEBHUX
UMBUJIM3aMNA U JATUPYIOTCS TPEThUM ThicAueneTueM 110 H.3. Hanpumep, B JpeBnem Erunre s

0003HaYCHHSI HCM3BECTHOTO HCIIOJIB30BATIU CICIHATBHBIA Heporimd «xay» é, KOTOPBIA O3HAuas
«kyay». OngHa u3 3agau nanupyca Axmeca rinacut: «Kyda u e€ cempMasi 4acTb COCTaBIAECT 19y.

. 1 .
Ceituac MbI HalUIM OBl 3HAYCHHUE «KYYW» COCTAaBUB ypaBHEHHE X + -X = 19. lpeBHeeruneTckuit

MaTEeMaTUK peual 3agady Tak: A YIIO6CTB3. SHAYCHUC «KYUN» MNPUPABHUBAIOCH K 7, HO TOraa
npaBas 4acTh ypaBHEHHMs JaBaia 8, a He 19, Kak B yCIOBUU; 3HAYUT? MPEAIIOIaraeMoe 3HaYCHNE

5
«Ky4dn» HaJ0 ObUIO yBeNIMUYUTH B 19 pa3 u yMEHBIIUTH B § pa3, uro gaBajio 7 - 19 : 8 unu 165.

Takoli crmoco0® pacCyXIeHUN TMOJMY4YHJI HAa3BAHHUE MPABUNA JONHCHO2O NoNoxceHus. [1oXoxum
MpaBWJIOM TMOJB30BAIUCh B JApeBHeM BaBuimone u Kwurtae. [IpeBHEKMTalCKME MAaTEMaTUKHU
pazpaboTtasin mipueM «baH-4eH» IJIs pelIeHUs YPaBHEHHM W MX CHCTEM C JIByMS M OOJIBIIUM
YUCJIOM HEW3BECTHBIX, & BABWJIOHSHE MOTJIM PEIIaTh YaCTHBIE BUIBl YPAaBHEHUW C HEHM3BECTHOU
BEJIMYMHON BO BTOPOM M Jaxke TpeTbed crteneHW. [Ipm 3ToM B 0003HAYEHWH HEU3BECTHBIX
MPOCIEKNUBAJIaCh OMNpeAeNEéHHas TeoMEeTpUYecKass aHAJIOTHs: OHM 3alHiChIBAINCh 3HAKaMU,
0003HAYAIOIINUMU <«JUIMHY», «UIUPUHY» WIN «JIyOMHY», a HMX CTElNEeHU COOTBETCTBOBAIU
CUMBOJIaM  «1ojie» (B 3HAUEHMHM «IUIOWIAAb»  Kak
MPOM3BENICHUE «UTHHBDY U KIIHPUHBI») U «OOBEM. 7Y

[Toxoxnii MOAXOA NPUMEHSUIM W JIpEBHUE Tpeku. B
CBOCH «TreoMEeTpHYecKoi» anredpe OHM  0003HAuYaTH
BETUYMHBI oTpe3kamu. [Ipu 3ToM U Bce apudmernyeckue 2 ab
omnepanun HaJ BEJINYNHAMHU 3aMEHSIUCh
COOTBETCTBYIOIIMMH OMEpaIusIMi Haja otpe3kamu (puc. 1).
B «Havamax» EBkiuma mnpuBeAeHO JOKA3aTEIbCTBO
anrebpamueckoro Toxaecta (a + b)? = a? + b? + 2ab s
cCpencTBaMu  TeoMeTpuueckod — anreOpel.  Tam ke b ab b*
MPUBOUTCS TEOMETPUYECKOE PEIICHHE YpaBHEHH BUIa ab
= CX W Jpyrux, Oojee CIOXHBIX. B HCKyccTBe perieHus Pitc. 1. DopMyia KBa/IpaTa CyMmmbi
YpaBHEHHUH C TIOMOIIBIO TI'E€OMETPUYECKOW  anreOpsl Ha sA3bIKE "TeoMeTpu4ecKoil anreOps”
JPEBHErPEYECKHEe MATEMaTUKU JOCTUIJIM MAcTEpPCTBA, HO
YpPaBHEHUsI C HEWU3BECTHBIM B CTEIEHU BBIIIE TPETbed HE HUMEIUM B HEH CMbICIA U
COOTBETCTBYIOIIEH reOMETpUYECKOM uHTepnpeTauu. [IpeononeTs 310 3aTpyqHEHNE U JBUHYTHCS
Janblie B Pa3BUTHHM anreOpbl CMOT OJMH W3 IMOCIETHUX YYEHBIX alleKCAaHIPUUCKOW SMOXH —
Huodant (Il B.), KOTOPOro MHOTHE CUUTAIOT «OTILOM AITeOPHI».

B Tpyne «Apudmernka» OH BIEpPBBIE

— tar— —
BBCJI TIOJIHYO W IOCJICOOBATCIIbHYIO CHUCTCMY KT u & AT I,F l,a. KT a‘

anreOpanyeckoil CHMBOJIMKH, 00JaJaronIyto
CYIECTBCHHBIM OpeuMymeCTBOM HEPEH  pyc. 2. Mpumep 3anucu ypasHennus y Juodanra: 8x3 — 16x2 = x3
CIIOBECHBIMHM OIMCAHMUSAMH, HCIOJIb3yEeMbIMU
€ro NpeeCTBeHHUKaMH, U U30aBWI alredpy OT «reoOMeTpUYECKUX OKOB». JIMO(haHT mpeioKuil
CHUMBOJIBI /ISl HEM3BECTHOM BEJIMYMHBI, IIECTH MOJOXHUTEIbHBIX M ILIECTH OTPULIATENBHBIX €&
creneHeil. [Ipy 3ToM YeTBepTyIO, NATYIO M LIECTYIO CTENIEHb OH TPAKTOBAJ KaK KBAJpaTo-KBaJpar,
KBaJpaTo-Ky0 U Ky00-KyO. B «Apudmeruke» Jlnodanra npuBosaTcs nosicHeHus K pemenuo 189
3aj1a4, CpeM KOTOPBIX MMeeTcs M Kiaccu(ukaus ypaBHeHHH Buaa ax® + bx = c. Io cyru on
MOJIb3YETCs PAaBUJIOM 3aMEHBI 3HAKa MPHU MEPEHOCE BBIYUTAEMOTO W3 OJHON YacTH ypaBHEHUS B
JPYryl0 M TPaBUIOM «YHHUYTOXKEHHS» PaBHBIX WIEHOB, CTOSIIMX IO pa3HbIe CTOPOHBI OT 3HAKa
paBeHctBa. Jlonroe Bpems counmHeHHMs JlModaHTa OCTaBAIMCh HEU3BECTHBIMH: HMX apaOCKuit
nepeBoJ MOsBWICA B X B., a Ha JIATUHCKOM S3bIK€ OHHU CTalu JOCTYIHBI €BpONEHCKUM
MaTeMmatukam Tosbko ¢ XVI B.

Turyn «ortma anrebpel» 1o mpaBy jAenutT ¢ JlnopaHTOM OAWH H3 KPYMHEHIIMX
CPEIHEBEKOBBIX MAaTEMAaTHKOB — allb-XOPE3MHU.




A0y AbOnymrax Myxamman ubH Myca amb-Xopesmu (0k.783 — 0k.850) — y30ekckuid
MaTeMaTHK, acTpoHOM W reorpad. Bombiryro wacte cBoeil >kxu3HM mpoBen B barmane,
BO3IVIABNAA  CO3MAHHBIA  xamudom amb-MamyHoM «Jlom  Myapoctu»! —  ueHtp
MHTEIUIEKTYyaIbHON KYJIBTYPhl HCIAMCKOIO CpPETHEBEKOBBS, COAEpXAIIMK OoraTeHIryio
OMONMOTEKY M aCTPOHOMHYECKYIO0 oOcepBaTopuio. Cpenu ero MaTeMaTH4ecKUX TPaKTaTOB
HauOONBIIYI0 HM3BECTHOCTh nomyumwnu «Kuura o0 wunamiickom cuere» n «Kumra o
BOCCTAHOBJICHUHM M NPOTUBOIOCTaBIeHUI». Brutote 10 XVI Beka mepeBoabl 3TUX KHHUT

e WCIIONIb30BAINCh B €BPOINEHCKUX yHUBEPCUTETaX KaK OCHOBHBIE YYEOHUKH 10

2;%‘ Muxammen Martematuke. B Tpakrate «KHura kapTuHbl 3eMin» anb-XOpe3MH NpeJCTaBUi OIMHCaHUE
g & .

éaﬂb Kopesmu Mupa 1o cucreme IItonemes, nan kapty ¢ 2402 Hacen€HHBIMU ITyHKTaMH, ChopMyIInpoBat

Puc. 3. [louTosas Mapka ONpCACICHUC HIUPOTHI U AJOJIOThHI U yKazajl C UX MOMOLIbIO KOOPAWHATLI BaKHEHIIIMX
1983 1 ’ mect. B ACTPOHOMHYCCKOM TPAKTATC OH PACCKA3bIBACT O KAJICHAAPE, pacucTax 3aTMCHUHN U
MCCTOITOJIOKECHUH TUIAHET, OINPEACITICHUU BUAUMOCTH JIYHBI U JP.

Jlo Hamux nHe# gomien sxk3emIiuisgp «KHUTH O BOCCTAaHOBJIEHUHU U IPOTUBOINOCTaBICHUN)» Ha
apabckom si3pike. E€ nmaTuHCKMN mepeBo coxpanui apadbckoe HazBaHue «Kutab anb-mKxedp Bajb-
MyKabaiay, KOTOpoe ¢ TEYCHHEM BPEMEHH COKPAaTHIIOCh 10 «AsbpkeOp». C Tex mop ydeHue o
pELIeHNH ypaBHEHUH CTallu Ha3bIBaTh «ajuredpay.

Anb-Xope3mMu BIIEpBbIE MPEACTaBHI airedpy Kak HayKy o0 oOIIMX MeToJax pelieHus
JIMHEWHBIX W KBAJpaTHBIX YypaBHEHHWH. HEW3BECTHYIO BEIIMUMHY OH HAa3bIBACT «JDKU3P», YTO
MEPEBOJIUTCS KaK «KOPEHbY; MHAMNWCKHE MaTeMaTUKH HCIOJIb30BAIM C 3TOH K€ IEJIbI0 CIIOBO
«MYJa» — KOpEHb pacTeHHUS.

VYpaBHeHHs alib-XOPE3MHU PEIIAET C TOMOIIBIO TPEX MPUEMOB:

1) «anb-mKeOp» COOTBETCTBYET OIEpAlMM TEPEHOCA BBIYMTAEMOTO W3 OJHOM YacTu
ypaBHEHUs B JApyryto. Tak Kak OTpUIATENbHbIE YHCIA CUYUTAINCH HEMOJIHOIEHHBIMHU, TO
MepeHeceHne MX B JPYryl0 YacThb YpPaBHEHUS JAENal0 HX IOJOXKHUTEIbHBIMH U Kak Obl
«BOCCTaHABJIMBAJIO» UX, PEBpaIlasi B HACTOSIINE YUCIIA.

2) «anb-Mykabaia» WIIH «IIPOTHBOMOCTABICHIE» 03HAYAI0 OTOpAChIBaHUE M3 00EHX YacTeit
YpaBHEHHUS OJMHAKOBBIX YICHOB.

3) «anmb-xaTT» — MpPUEM, MPH KOTOPOM BCE WICHBI YPAaBHEHHUS HY)KHO OBLIO pa3ieiuTh Ha
OJIHO U TO K€ YUCJIO.

Hamnpumep, npu perieHnn ypaBHEHHS 8x — 16 =5x — 4,
MIPUEM «aJTb-JKEOP» IacT: 8x + 4 =5x + 16,
MOCJIe MpUeMa «alb-MyKadasiay, OJIyduM: 3x =12,

Y TIPUMECHSISI «aJTb-XaTT»: x=4.

Anp-Xope3MH BBIJCISET ECTh BUJIOB JIMHEHHBIX M KBaJpaTHbIX ypaBHeHuul. [IpuBenem B
TabIMIE ero Kiaccupukaiumo:

Tun ypaBHeHus 10 aJ1b-X0pe3MH CoBpemvennbiii Buja | Ilpumep ypaBHeHus
1. «KBaJIpaThl paBHBI KOPHSIM)» ax® = bx x? = bx
2. «KBaJpaThl PaBHBI YUCITY» ax>=c¢ 3x2 =75
3. «KOPHH PaBHBI YUCITY) ax=¢ 6x = 18
4, «KBaJpaThl U KOPHHU PaBHBI YHCITY» ax’> +bx=c¢ X2 + 10x = 39
5. «KBaJIpaThl ¥ YUCJIa PaBHBI KOPHSIM) ax? + ¢ = bx x?+21=10x
6. «KOpHH U YMCJIa PaBHBI KBaIpaTy» bx + ¢ = ax? 3x + 10= x?

OueBuaHo Anb-Xope3mH He ObLIT 3HAKOM ¢ cUMBOJIMKOM JlnodaHTa, mo3toMy ero aiaredpa
OCTaEeTCs CJIOBECHOM M Ka)10€ IIPABWIIO WIIOCTPUPYETCSI KOHKPETHBIM NpUMepoM. Tak, mpaBuiio
JUIs ypaBHEHHH MATOTO BUA OH paccMaTpMBaeT Ha NpUMepe pelleHus ypaBHeHus x> + 21 = 10x.
«IIpasuno makogo: pazoeoii Yucio KopHetl, noayuumcsa 5. YMHodcoy 2mo Ha pagHoe, 6ydem 25.
Boiumu uz smozco 21, ocmanemcs 4. H36nexu uz amozo kopenv, oOyoem 2. Bviumu smo u3 namu,
noxyyumes 3. 9mo u 6yoem Kopenv, Komopuii mel uckair. Eciu xouews npubasums 3mom Kopems
K HOJIOBUHE YUCLA KOpHeU, bydem 7. Dmo modice KOpeHb, KOMOPblll Mbl UCKALY.

! «JTom MynpocTiy» ObUT pazpymieH B 1258 r. Monronamu. [1o jerenze, Boasl peki THIP OKPaCHIIHCh B YEPHBIN [BET
OT YEPHUJI KHUT, OruOIIuX B HEl.


https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5

Jns peuieHus HEKOTOPBIX
YpaBHEHUI MPUBOIATCS 2,5
reoMeTpuiecKas MHTEepPIpPETAIHSL.
Hanpumep, ypaBHenue 4-ro tuma
X2 + 10x = 39 anb-Xopes3Mu pemman TaK
(puc. 4):

1. Ilocmpori keéadpam co

CMOPOHOU X. Puc. 4. 'eomeTpryeckast HIUTIOCTpanysl K PEIICHUIO KBaIPaTHOTO yPaBHEHUS
2. Ha xaoxcooii cmopone

Keaopama nocmpoi npsimoy2oivrux co cmoponou 2,5 (10 : 4 = 2,5).

3. Hocmpoii 0o noanozo keadpama. Yumu, umo niowadsb Kancoo2o OONOIHUMENbHO2O
keadpama pasna 2,5 = 6,25, a écex uemvipex 4 - 6,25 = 25.

4. ITnowaows Genoti wacmu gueypvr — smo x> + 10X, u ona pasna 39, a ece emecme
39 + 25 = 64. 3nauum cmopona nosozo bonvuioco keaopama 8. Mnu 2,5 + x + 2,5 = 8, mo ecmo
x=3.

PemuB 3T0 ypaBHEHHE COBPEMEHHBIM CIOCOOOM, TOJIyYMM JBa KOpHS: 3 u —13.
OTtpunarenbHBIA KOPEHb «TEOMETPUICCKUM» METOJIOM allb- XOPE3MH MOJTYIUTh HEJIb3I.

CpaBHUBas TPUBEJCHHBIC BBINIC PEIICHHUS KBAJPATHBIX ypaBHEHUH AJb-XOpe3MH C TeM
c1oco0OM, KOTOPBIM MBI TIOJTB3YyEeMCS ceiiac, MOKHO TIO TIPaBy OLEHUTH YI0OCTBO COBPEMEHHOM
CUMBOJIMKH U UCTIOJIB3YEMBIX (hopMyI.

B XII Beke anreOpamdeckuil Tpakrar aigb-Xope3mu mnonain B Epomy. C 3Toro BpemeHU
HaumHaeTcs: OypHoe pazBuTHe anreOpsl. [losBisroTcs obmue crocoOb! peneHns] ypaBHEHUH 3-1 U
4-i1 creneneir. B XIX Beke gokazamu, yto oOmieil Gopmyssl JJisi KOpHEW ypaBHEHHs BhIlie 4
CTCTICHH HE CYITECTBYET.

C pasBuTHEeM MaTeMaTHUKH TPEAMET aureOphl CYyIIECTBEHHO paciupmics. Ta anredpa,
KOTOpas celiyac m3ydaeTcs B IIKOJIE, MOJIyYHJIa Ha3BaHUE «djemMeHTapHas anredopa». K XIX B.
MOSIBUJIMCH TOMBITKU MCIOJB30BaTh YIOOHYIO alreOpandyecKkyl0 CUMBOJIMKY Ui MPEICTaBIICHUS
HE TOJIbKO YHWCJIOBBIX BEJIWYUH, HO M, HalpuMep, BbICKa3blBaHMU. Tak mosBUiach «airedpa
BBICKa3bIBaHUI», CBSI3aHHAass C MaTeMaTHYeCKoW JIOTMKoW. «JIuHeitHas anrebpa» u3ydaeT
BekTOpHBIe mpocTpancTBa. K XX Beky anreOpa mnpuoOpena aKCMOMAaTHYECKYIO OCHOBY.
CoBpemeHHast anreOpa u3ydaeT pa3inyHble CTPYKTYPhI U UX CBOWCTBA B OTPBIBE OT IMPHUPOJIBI UX
00BEKTOB.

3ajaHud:

1. Pewu ypaenenus, npumensis memoowt anb-Xopemu:
a)8x—7=>5x-1; 6)x2+7=8x;
0) 5x —9 =12 — 2x; 2) x> + 4x = 45.

2. CpasHu memoovl peutenus ypasHenus, npeodilodiceHHble alb-Xope3smu U co8pemMeHHble Memoobl.
Yem onu noxoorcu, a wem omauuaiomes?

3. Pewu 3a0auy uz mpaxmama anv-Xopesmu: «Haiiou maxoe uucio, 4mo eciu OmHsams om He2o
€20 mpemsv U yemeepms, mo OCmaHemcs 8».
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