BO3HUKHOBEHWE FYKBEHHOI CUMBOJIUKU. ®.BUET, P.JIEKAPT.

[lompoOyiiTe 3amucarb pelIeHHE Kakoro-HUOyab  KBaJpaTHOIO  ypaBHEHHS  0e3
HCII0JIb30BAHUSl NEPEMEHHBIX U UX creneHed. CrnoxkHas 3agada? EcTecTBEHHO, Belb MMEHHO
OyKBEeHHasi CHUMBOJIMKA, COCTAaBIIAIONIAs OCHOBY MaTEMaTH4YeCKOTO s3bIKa, crenana anreopy
anreOpoil B MPHUBBIYHOM ISl HAC TIOHMMAaHUHM. VIMEHHO CHMBOJIBI MO3BOJISIIOT HaM BBINOJIHATH
npeoOpa3oBaHusi B KOMIIAKTHOM, yIOOHOW M OJHO3HAYHOW /Ui ToHUMaHus ¢opme. OHAKO Tak
ObUIO HE BCEr/a, JIOJIroe BpeMsl MaTeMaThka Oblla HAyKOH «CIOBECHON», a MaTeMaTH4eCKhe
TEKCThI — TPOMO3/IKUMHU U 3aITyTaHHBIMHU.

KoneuHo, maremMaTtuku W3JlaBHA MBITAIMCh CAEIATh CBOU 3alUCH 0oJiee JIAKOHUYHBIMU, U
OTJIeIbHBIE CUMBOJIBI JJ11 0003HAYEHUSI HEKOTOPBIX MaTeMaTHUYECKUX OOBEKTOB MOSBISUINCH €LIe
B MAaT€MaTHYECKUX TEKCTaX APEBHUX LIUBUIM3ALIH.

OpHMM W3 TMEpBBIX JIPEBHUX YUYEHBIX, HanboJiee aKTHMBHO HCIIOJIb30BABIIMM OYKBEHHYIO
CHUMBOJIMKY, cuMTaercsi apeBHerpeueckuil Marematuk [Juodant (Il B.). ImenHo ero wacro
Ha3bIBAIOT «OTIOM» anreOpsl. B cBoem Tpyae «ApudMmeTnka OH HCHOJIb30Bal OYKBEHHOE
0003Ha4YeHHE NIl HEM3BECTHOT0, KOTOPOE Ha3bIBAl «apUTMOC», M €ro CTENEeHEH, KOTOpbIE TOXKE
UMENH ClielualbHble Ha3BaHWsS. Tak, BTOpas CTENEHb HEM3BECTHOTO HAa3bIBAJIACh «IMHAMMCY,
TPEThsl — «KyOOC», 4eTBepTas «IUHAMO-IUHAMHUC», MSATas «IMHAMO-KyOoc», Iecras «Ky0o-
KyOoc». beumm cnenuanpHble 0003HAUEHMS W HaA3BaHMS JUIsl COOTBETCTBYIOIIMX OOpaTHBIX
BEJIMYMH, a TaKXKe 3HAK JJIs CBOOOJHOTO UieHAa ypaBHEHHWs. 3Haku nedctBuil y [lnodanra
OTCYTCTBOBAJIM, TMOSTOMY CHayajla OH MNEPEYUCIsI BCE TOJIOKUTENIbHbIE YJIeHbl YpaBHEHUS B
TopsiKe YOBIBAHKS CTENeHeH, motoM crasmi cumBon M i mepeuncisin B Tom ke mopsike Bee
OTpHIIATEIbHBIC WICHBI YPaBHCHHs. 3HAKOM paBEHCTBA CIYXKHIO OyKBOCOYETaHHE «IO»,
MPOM3OIIIE/IIee OT IPEUECKOro CJIOBa «paBHBINY. B ocTtansHOM anrebpa y JlnodanTta ocraBanack
«PUTOPUYECKON», T.€. CIIOBECHOI.

JlpeBHeUHUIICKME MaTeMaTUKH 0003HaYalll MaTeMaTUYeCKue TOHATHS NEPBbIMU OyKBaMu
WU CJOTaMHd COOTBETCTBYIOIIMX TEpMHUHOB. JlpeBHemHmmiickuii yuenbiii bxackapa |l mnsa
0003HaYeHHs] HEU3BECTHOTO MCMOJIb30Bal OYKBOCOUETAHHE «Ha», KaK COKpalleHHEe TepMUHa
«#aBar-TaBaT», O3HAYABUIETO «CTOJbKO, CKOJIbKO». ECIuM e HEeM3BECTHBIX OBbLIO HECKOJBKO, TO
ux 0003Hauanu JUO0 PA3IMYHBIMU IBETaMH, JIMOO PA3IUYHBIMU BKYCOBBIMHU OTTEHKAMH, JHOO
OykBamH anaBUTa UM BOOOIE HA3BAHUSIMU MIPEIMETOB, HAUMHAIONINXCS ¢ pa3iauyHbIX OykB. [1o
TakOMy K€ TMpHUHLIMUIY O0O003HAaYaJluCh M MaTeMAaTUYECKUE ONepaluu: JJs  CIOXKEHUS
MCIIOJIb30BAJICS CJIOT «ily», JJISl BBIYUTAHUS — «KIIa», JUISI YMHOXKEHHS «T'y», JUISl JeJIeHus «0xay,
JUIs KBaJpaTHOTO KOpPHSA — «My» W T.M. BcTpedanuch u Oosiee ClHOXKHBIE 3alMCH, HAIpUMeEp
«TPUTHSI-BA-MY-TXa», T.€. «KyO TpEeThero KBaJpaTHOTO KOPHs», YTO B COBPEMEHHOM 3amucu

COOTBCTCTBYCT BBIPAKCHUIO vV &

3Haka paBEHCTBA B MHIMICKON MaTeMaTHKe TOro BPEMEHH He ObLIO, OTOMY IpPU 3allUCH
yYpaBHEHHS IMPaBYIO YacTh 3alMCHIBAIM I0J] JICBOI, BRIPABHUBAS JPYT IO APYrOM OJHOUICHBI C
O/IMHAKOBBIMH CTeNeHAMH HeusBecTHol. Hanpumep, ypaBHenue x° + 5x = 20x + 4 3anuchiBanoch
TaK:
6alua5 pyQ
6a 01a 20 py 4

C COBpeMeHHOﬁ TOYKHU 3pCHHA CHUMBOJIMKA ﬂpeBHeHHﬂHﬁCKHX MaTeMaTUKOB He Obllia
COBepI_HeHHOI\/'I, a CAaHCKPUTCKHUC 6YKBBI, KOTOPBIC OHU HUCIIOJIb30BaJIN, UMCJIN CJIOKHOC HAYCPTAHUC
TEM HC MCHEC, CaM IIOAXO0/I, I/ICHOJ'I]':>3yeMLII71 HHHHﬁHaMH, CIIOCOOCTBOBAI HaﬂbHeﬁHleMy Pa3sBUTUTIO
HCIIOJIb30BaHUA GYKBCHHLIX 0003HAYCHHMI B MaTeMaTHKeE.

HCCMOTpH Ha TO, YTO TCPMHUH «anre6pa» HUMECT apa6cxoe MPOUCXOKIACHUC, BIIOTH 0 XV
BEKa OHA ObLIa y apa6013 cloBecHOM. MIMeHHO Torma B TPAKTaTeC «CHsTHe IMOKphbIBajia ¢ HAYKHU
ry6ap» apa6c1<oro MaTr€MaThuKa aJl-Kanacazu/I HOSABHUIIMCH CIICHIHUAJIBHBIC 0003HaUYCHUS JJIA
HCHU3BCCTHBIX. 3amuceIBas YpaBHCHUC, yT{CHBIﬁ BMECTO HCHU3BECTHOI'O CTaBHJI Hax
COOTBCTCTBYIOIIUM CMY KOB(I)(l)I/II_II/ICHTOM 6yKBy «IIHH», a I 0003HaYCHUS KBaapara



HEM3BECTHOTO — OYKBY «MHUM». 3HaK paBeHCTBa 0003Hauyayics OYKBOH «IaM», a 3HAK KOPHA —
OYKBOH «IKUM» HaJl IOJKOPEHHBIM BBIPAKCHHUEM.

B EBporie nepBbie posBICHUS alreOpandecKoil CHMBOJIMKHA TaKKEe HAYMHAIOT BCTPEUATHCS
B XV Beke ¢ pabot uranbsaua Jlyku [lagonu. DToT MatemaTtuk 0003HAYall HEU3BECTHOE CIIOBOM
«COsa», T.€. «BELIb» M 3alUCHIBAI €ro Kak «co». [loaToMy HEKOTOpOe BpeMs €BpONEHCKUX
anreOpancToB HA3bIBAIN «KoccucTaMuy. CrienuanbHbple 0003HaYeHUsT OH BBEJ M [T 0003HAYCHUS
CTENIEHEW HEU3BECTHOIO0, HANpUMEp KBaJpaT HEU3BECTHOTO OH 3alUChIBAl Kak «cep. Jlus
0003HAUCHHs CIOXEHHS W BbIUMTaHUS [ladoiw WCIONB30Bal CUMBOJBI P WU T, a 3HAKOM

KBAJIPATHOTO KOPHS CIyXmI0 Ry. B 3TuX cuMBoONax BeIpaxkeHue x> + 5x —+/8  sammceiBanoch
Kak ce.p.5.co.m.Rx.8.

B 1489 roay 3Haku «+» U «—» NOSIBUWINCH B yueOHMKE HeMelkoro matemaruka . Bunmana.
VIMeHHO OH cTan mepBbIM MAaTEMaTUKOM, YUTAIOLINM JIEKIIUU MO anredpe B yHUBEPCUTETE.

B konue XVI Beka ¢panmysckuit Mmarematuk @. Buer mis o0o3HaueHHsS] HEU3BECTHOTO
npumensul cokpamieHue N (ot cioBa Numerus — «umcio»), uisi BTOPOM M TpeTheil CTeneHu
nHeusBecTtHoro — Q m  C (ot cmoB Quadratus u Cubus) . KomOuHanmu 3THX COKpallleHHH OH
WCIIONB30BaNl Uil 00O03HaueHWs crapmmx creneHe. Ho Bwuer mnomen panpme cBoux
npennecTBeHHUKOB. OH mepBbIM cTajd 0003HadaTh OyKBaMU HE TOJIBKO HEM3BECTHBIE, HO M
ko2 duureHTs’ Hepes HUMH, YTO MO3BOJIMIIO HAXOAUTH PEllleHHe YPaBHEHHUs B OOIIEM BHIE C
nomotibpio Gopmysn. MactepctBo Buera B ucmosib3oBaHWM OYKBEHHOW CHMBOJHWKH JOCTUTJIIO
HeObBaIbIX BBICOT. B 1593 r. dmamanackuit marematuk A. PomeHn npuayman 3agady, s
pelIeHns KOTOpoi TpeboBasloch pelnTh ypaBHeHUe 45-i1 crenmenu. Buer pemmn sty 3anauy,
M0Ka3aB, YTO COOTBETCTBYIOIIEE ypaBHEHHE OyneT UMeTh 23 MOJIOKUTENbHBIX KOpHsS. Cucrema
o0o3HaueHuit Buera, KoHEUHO, elle CUIBHO OTIMYaiach OT MCIOJIb3yeMON HaMM ceidac: y HEro
elle He ObIJIO NMPHUBBIYHBIX HAM 3HaKa PaBEHCTBA, 3HAKOB IPOU3BENEHMS U AEJECHHA, Jla U cama

o ab cd—ax
dbopma 3amucu Obuta uHOW. Tak, BbIpakeHUE —t = h on 3ammcan Obl Tak:
cind
ainb —ai
+ (=X gequatur h.
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@pancya Buer (1540-1603) — ¢paHIily3ckuit 1OpHCT, MaTeMaTHK-I0OUTENs. Bomen B
HCTOPHIO MaTEeMaTHKU KaK co3farelb anreOpandeckoid cuMBoiukd. Haumbonee spkumu
€ro OTKPBITUSAMU B TEOMETPHH CTAJIH TEOpeMa KOCHHYCOB U PEIICHUE 3aJa4l ATOJUIOHHS,
3aKJIIOYAIOIIEHCS B TOCTPOGHHH OKPYXKHOCTH, KOTOpas Kacaercsi TpeX MJaHHBIX
OKpy)XHOcTel. B anreOpe eMy npHHa[UIeKaT COOTHOIICHHMS, CBS3BIBAIOIINE 3HAYCHHS
KOpHEWl KBaJIpaTHOTO YpaBHEHHsI C ero Kod(QHUIUEeHTaMH U OOIIMIl MpUeM pelIeHHs
ypaBHeHHH 2-#, 3-i m 4-i1 cremeHeil. B TpuUroHOoMeTpuM OH TaKK€ COBEPIII P
OTKpHITHH. Buet obiazai TajgaHTOM AemM(pPOBIIIKA: OH CMOT PaciIH(ppOBaTh NEPENUCKY
rcrnanckoro kopoinst @uwmnmna |1, mranuposasmero gummth TpoHa ['enpuxa |11, Oumwmm
Il ObLT HACTONBKO YBEpEH B HAIEKHOCTH CBOErO IUdpa, 4TO KOrJa y3HAll, YTO BCE €ro
. IUTaHBl CTanu W3BecTHHl (paHimy3am, obpatmwics k Ilane pumckomy Cukcry V ¢
- 06BHHEHHEM BueTa B HCIIONB30BAHUY YEPHOH Maruy.

Anrebpandeckas cumBoiuka @. Buera pa3BuBaniach U MpoJI0JnKala COBEPIICHCTBOBATHCS B
tpynax M. ltudens, T. lappuora, V. Oyrpena u ap. [IpakTuuecku B COBpeMEHHOM IJIsl HAcC
BHJIE OHA MosBisieTcs Y ¢paniry3ckoro yuenoro P. Jlekapra B ero «I'eomerpumn» (1637 r.). lekapt
NPEATIOKII HCIOJIb30BaTh Ui KOI(MD(GHUIIMEHTOB MepBbie OYKBBI andaButa: a, b, C .., a mwis
0003HaYeHMs] HEU3BECTHBIX — TMocleAanue. X, Y, Z. EMy mpHHAIIeKUT COBpeMEHHas 3amuch
CTeNIEHH C TOKa3aTelieM B BHJE BEpPXHEro WHAEKca. 3aMeTHM, 4To i 00O3HAYeHHs 3HaKa
paBeHcTBa JleKapT MCHOJB30Ball 0, a BTOPYIO CTeHNeHb 0003HAYAT XX BMECTO X2, BIPOYEM, TaK
BioTh M0 XIX Beka moctyman u Benuuaiimii Hemenkuii Matematnk K.®. I'aycc. Hauunas c
pabor [I'.B. Jleitbnuiia, MHOTO CJAENaBIIEr0 s Pa3BUTHUS MAaTEMaTHYeCKOW CHMBOJHKU U
HACTAMBABIIEro Ha €8 yHU(MKAIUY, CTaNa OBCEMECTHO IPUMEHSATHCS IIPUBBIYHAS HAM 3aITHCh X2,

DBOMIOIUIO0 OYKBEHHBIX 0003HAUYEHUI HEU3BECTHOTO M €r0 CTENeHEeH MOXHO 0000mUTh B

creaytomen Tadnuue:

! 3ameTuM, 4TO CaM TepMUH «KO3(POHUIMEHT», TOXKE ObLT BBEIEH B MaTeMaTiKy @. Buetom.



Crenenn X X X by by X X X X X
HEU3BECTHOI'O

s AT |[KT | AT T kT
Huodant (111 B.) M| S A K ATA | AK KTK

bxackapa (XII B.) py | ua 6a exa | easa | eaexa | eaexa | eaea | sasasa | exa
exama exa exa
axama

JI. ITayomu (XV B.) co ce Cu | ce.ce. p°re ce.cu. 2°r° | ce.ce.ce. | cu.cu.
®. Buer (XVI B.) N Q C QQ QC CcC QQC QCC CCC
M. IlItudens (XVI B.) A AA | AAA | AAAA | AAAAA

V. Oyrpen (XVII B.) A | A9 | Ac | Agq Agc Acc | Agqqc | Agcc Accc
P. Jlekapt (XVII B.) x | oxx | x° x* x° x° x! x® x°
I'.B. JletiOHu1 X x? x° x* x° X8 x’ x® x°

(XVII - XVIII B.)

Kak MbI Bugum, uctopust popMupoBaHus TOJBKO 3TOW MpOCTEHIIEH ¢ Halllel TOYKU 3pEeHUs
OYKBEHHOW CUMBOJIMKH JUTHJIACh OKOJIO MATHAATH BEKOB.

OtpuiarenbHble OKa3aTeNd CTENEHel Hadalau BeTpedarhes eme B XV BeKe B COUMHEHHH
H. lllroke «Hayka o ymucmax B Tpex yacTsax». CucTeMaTH4ecKkoe MX MPUMEHEHUE HAYWHAETCS C

pabot U. Hetotona, koTopsiii B 1676 r. nucan: «Kak anredpanctsl BMECTO aa, aaa W T.J. TAIIYT

1 1 1 _ _ _
a?, > M T, TAK M S ... BMECTO —, —, , — Ty @ ©, @ > @ u T.11.». Pazymeercs, Takast 3amuch
a a a
erie GoJiee YIPOCTHIIA IIPOBEICHNE ANreOpandecknx Ipeoopa3oBaHHil.
[lponiecc pasBuTHA yAOOHOM CHMBOIMKHM B pasiW4HBIX pa3JeNax MaTeMaTHKH

MMpOAOJIKACTCA U B HACTOAIICC BpEMA, CCTCCTBCHHO, O3TO KaCacTCA HOBEHIITHX ¢ pa3aciios.

3ajaHud:

1. Buinuwiu u3z yuebnuxa 1oboe Keadpamuoe ypagHenue u 3anuu e2o 8 CUMBOIUKE:
A) luogpanma; 8) @®pancya Buema,

b) Jlyxu Ilavonu, 2) Muxasnsa llImugens.

2. Ilpoananuzupyii, ucnonvsys npeocmasieHHyl0 8 meKcme mabauyy, NpuHyun o0paz08aHus
0003HaueHUs. cmeneHell HeU38eCmHo20 8 paiuyHvle ucmopuieckue nepuoovl. Ymo 6 nux odbwezo,
a 6 uem paznudue? B kakom ciyuae oHu ompasicaiom usgecmuvle mebe ceolicmea cmeneHu?
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