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MPEANCNOBUE

MpeameToM HacToflWwero Tpyja sABASeTCA MUCTOpPUA MaTema-
TUKW [0 Hayana anoxu Bo3poxpeHus.

B Bonpoce o nepuogusaumm MUCTOPUM MaTeMaTUKW aBTOpbI
PYKOBOACTBYHTCA MNPUHLUMOM BOCXOXJEHUSA 3TOM Ha>KuW OT 0f-
HOM CTyneHW abCcTpakuuu K Apyroi, 6onee BbICOKOW, yUnTbiBas npu
3TOM pasHoobpa3ve coumnanbHbIX, IKOHOMUYECKUX WU reorpadguye-
CKUX ycnoBuii. OCHOBHble 4YepTbl Takoi Nepuoamn3aLnmn BblpaXKeHbl
A H KonmoropoebiM B cTaTbe «MaTemMaTuKa», HameyaTaHHOW
B 26-M TOMe BTOpPOro m3gaHus Bonbwoli CoBeTCKON JHuuMKnone-
aun. Takum 06pasoM, MOXHO cKasaTb, 4TO B MpejnaraemMom
TpyLe pacCMOTPEHbl Mepuoj 3apoXAeHWUs MaTemMaTuku (B NepBbiX
OBYX rnaBax) W nepuof 3feMeHTapHOW MaTemMaTuku (B ocCTalb-
HbIX CEMMW rnaBax)

PaboTa cocTtouT M3 ABYX KHUr. [lepBas KHUra, HanucaHHas
3 KanbmaHoOM, NoCBfilleHa WCTOPUM MaTeMaTUKW B APEeBHOCTW.
3pecb paccmaTpuBaeTCcs BO3HUKHOBEHME MaTeMaTUYECKUX MOHA-
TWiA 1 pa3BUTME MaTeMaTWKU Yy HaApoAOB, CO3JaBlUINX ApeBHel-
Wwue umBunMsaumm (ermnTaHe, BaBUNOHAHE, (UHUKUSAHE, eBpeu,
Mmalif, MHKW, auTeku; 0 MaTeMaTuKe APEBHUX KUTalueB U UHAWUNA-
LeB peyb MAET B rnaBax BTOPO KHUTW, CMeLManbHO NOCBALLEHHbIX
3TUM CcTpaHam)' fanee paccmaTpuBaeTcs MUCTOpUA MaTema-
TUKWN B [lpeBHel peuun, aNNUHUCTUYECKUX FocyfapcTBax U cTpa-
Hax PuMCKO umnepuu.

BTopasa kHura, HanucaHHas A Tl HOwWwkKeBuyemMm, MocBALWeEHA
nctopum MaTematuku B CpepHue Beka — B Kutae n MHaum (Ha
YnHaa C ApeBHOCTM), cTpaHax ucnama (apabckue ctpaHbl, Cpeg-
Has Asund, WpaH, AsepbaigxxaH) n EBpone. W3noxeHne uctopun



8 NPEANCNOBUE

mMaTemMaTMKun Ha BocToke fgaHO B COOTBETCTBMM C HefaBLULLIK
nccnefoBaHMAMK, KOTOPble He TONbKO PaCKpbiNX MHOFME Heus-
BECTHble paHee (haKTbl, HO WU MPUBENN K HOBOMY MpeACTaBNEHULO
06 3TOI 3MOXe B WUCTOPMM MaTeMaTUKW. ECTeCTBEHHO, 4YTO 3Tu
rnaBbl UMEKT OTHOCWUTENbHO 6OMbLWNIA 06bEM, YeM ObII0 MPUHATO
paHee. OTAenbHble HebGONblIME YaCTM TeKCTa B MNEPBOA KHUTe
npuHagnexart A. M HOwkesnuy, a Bo BTOpoii — 3. KonbMaHy.

M3noxeHne posefeHo Ao Hayvana XVI B XoTa nepuoj ane-
MEHTApPHON MaTeMaTWUKW 3aKaHuYmBaeTcs Tonbko B XVI B., aBTOpbI
COY/U NPaBUbHLIM OCTAHOBUTLCA Ha MPeAblgyLWeM CTONeTun, Tak
Kak B XVI B. B Heapax HOBOW anrebpbl YyXe NOArOTOBNSNOCH
OTKPbITUE WUCUYMUCNEHUA GECKOHEYHO MasnblX W aHaIMTUYECKOWR reo-
MeTpUM U [esATeNbHOCTb psfia YyyeHblX, ocobeHHO BueTa, Heno-
CpefCTBEHHO cofelicTBOBaNia CTaHOB/IEHUIO MaTeMaTUKW NepeMeH-
HbIX BE/IUYMH, YYEHUA O PYHKLUAX WU reoMeTpUYeckmx npeobpaso-
BaHUAX.

ABTOpbl 60/1€e BCEro CTaBU/M CBOEIA LEeNbl BbIACHUTbL UCTOPU-
Ueckoe pas3BUTME OCHOBHLIX MaTEMaTMYeCKUX TMOHATWIA, MeTOAOB
W anropuTMOB, YUMTbIBass MO BO3MOXHOCTM TEHAEHLMU COBPEMEH-
HOro pasBMTWUA Hayku. HoBble 3ajayun, cTosuiMe nepes Ha\koi,
NMPUBOAAT K WM3MEHEHWID MCTOPUYECKOl MepcrneKTUBbI MPOLIOTO,
Hanpumep, 6ypHOe pa3BUTUE BbIYMCAUTENbHOW MaTemMaTUKW cTa-
BMT Tenepb Mnepej WCTOPMKaMK 3afadyy 6Gofee MOSHOIO OCBeLLeHUs
MPUGNNXEHHbIX MeTOAOB BbLIYMCIEHWIA, HauMHas C [PEBHOCTH.

TONbKO 4TO Ha3BaHHOW LUenM Mbl MNOAYMHWUAKM OCBelleHUe
TBOpPYECTBA OTAENbHbLIX YuYeHbIX. Pa3BUTME MaTeMaTUKW MOXHO
MpocC/iexuBaTb B Pa3/IMUHbIX NaaHax. MOXHO cfhenaTb VAOP Ha
BHYTPEHHMWE CBSI3YM B TBOPYECTBE OfHOI0 YeNOBEKA, MOXHO MNpo-
CNeXuBaTb WCTOPUIO MPO6/IEMbl, OCTaBAAS WAM MOYTW OCTaBAAS
B CTOpPOHE ee CBA3M C APYFrMMM, MOXHO rOBOPWUTb 06 UCTOpPMUM
Hay4YHO wWKOMbl U MNp. B Haweil KHWre, MOCBSWEHHOW Pa3BUTULD
MaTeMaTUKU KaK efWHOro Lenoro, Mbl, CTPEMSCb He OTXOAWUTb OT
YKa3aHHOW Lenu, BMeCTe C TeM fJepXanu B ciepe BHUMaHUA
B3aMMOCBS3M MaTeMaTWKU U ecTecTBO3HAaHWUSA, MaTeMaTUKW WU Tex-
HUKW, MaTeMaTuKu U dunocoduu, a TakxKe, MPU LO/DKHOM YyyeTe
HaluMOHaNbHbIX 0COGEHHOCTE pa3BUTUS HAvKM B TO WM MHOe
BpeMs, — CBA3M MeXAYHapoAHble. 3TO HEBONMbHO ONpeaenunno
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M3BECTHYK MHOrOMJAaHOBOCTb W3N0XEHWSA B pPas3fIMUYHbIX 4acTax
M oTAenax Tpyga; Mbl He TOBOPUM Y>XXe 0 YUCTO UHAMBUAYaNbHbIX
0COOEHHOCTAX, CBOMCTBEHHbIX aBTopam. [1pu BCeM TOM, PYyKOBO-
OAWMM MONMOXEHWEM Obl1I0 TO, YTO CNeuUPUYHOCTb MaTeMaTuKu
KaK HaykKu cOCTOUT B 0C060/ 06LHOCTM M abCTpPaKTHOCTWU ee no-
HATUA ¥ MeTOAO0B, YTO, pa3BUBAACb NOJA BAUSHWEM MPaKTUYECKOMN
[eATeNbHOCTM NIOAEH M NoTpebHOCTel obuwecTBa (MpuUyem MHoiga
3TO BAWAHWE TMPOABNAETCA HENOCPeLCTBEHHO, HHOrja — TO/bKO
B KOHEYHOM CYeTe), OHa MMeeT BO3MOXHOCTb B TOW WAW WHOW
MepC pa3BuBaTb pa3 co3faHHble abcTpakuuMy CaMOCTOATENbHO.

NnTepatypa HO MCTOPUM MaTeMaTWKW rpomagHa, Ho 0606-
WwaKwwmx TPyAOB, HaMHeanHbIX C MO3ULMA MapKcu3Ma, noka
NoYT He umeeTcs. [Mo3aToMy aBTOpaM MHOrMe BOMPOCbI MPUXO-
aunocb pewatb BnepBble. PasymeeTcsi, Mbl He CYMTAeM CBOWU OT-
BETbl U pelleHUs OKOHYaTeNbHbIMU.

Heckonbko 3amevaHuWid 0 XxapakTepe M3n0XeHusa. CCbiIKM Ha
NuTepaTypy B TeKCTe CAeflaHbl B KBaApaTHbIX CKobGKax, cama nu-
TepaTypa, B TOM u4uCne M3gaHUA MepBOMCTOYHWKOB, MpuUBeAeHa
B KOHLE KaX[OWh KHUrM noj HasBaHuem «bubnuorpagusa». Opu-
rMHanbHasa TPaHCKPUMUMA WMEH YYeHblX, O KOTOPbIX rosopinca
B KHUTe, JaHa B WMMEHHOM YyKasaTefie, fnpuyem ANA Y4eHbIX Bo-
cToka— pycckumu 6ykBamu. CnoBa B KBagpaTHbIX CKO6Kax
B LUMTaTax npuHagnexar Ham WA NepeBOAYMKaM COOTBETCTBYIO-
LMX TEKCTOB.

ABTOpbl 6TarogapHbl npod. B. A Po3eHdenbfy, npoymTtas-
leMy BCHO PYKOMUCb W KOPPEKTYpPbl W cAenaBlieMy psf OYeHb
LeHHbIX yKa3aHW.

ABTOpblI NPOCAT yMTaTeneil HanpaBnNATb CBOM 3aMeyaHWs u no-
XenaHua B agpec [ocyfapCTBEHHOro wu3fjatenbCcTBa (U3MKO-
maTtemaTuyeckol nutepatypbl: MockBa, B-71, JIeHWHCKWIA npo-
cnekrt, 15,

Mockga, a. KonbmnH
24 denpa.is 1958 T. A. M. KOwkKeBny
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3APOXOEHWE MATEMATUKN

Bpems 3apoXxpgeHuWsi MaTemMaTWKW. 3apoXeHue MNpocTenmnx
MaTeMaTU4yeCcKMx MNOHATUA— MOHATUA NPOCTPAHCTBEHHbLIX (OpM
M KOJIMYECTBEHHbIX OTHOLIEHW/ — MPOM30LIN0 Ha CamMOil 3ape UCTo-
pun yenoseyectBa OHO HepaspbIBHO CBf3aHO C BpeMeHeM, Korja
B Hauya/se 4YeTBEPTMYHOr0 Mepuofa YeNOBeK HauyuMHaeT [J06bIBATb
CpeAcTBa CYLLEeCTBOBAHMA C MOMOLLbI OPYyAUIA Tpyaa.

Bnarogapa Tpyay W BMeCcTe C HMM Y/eHOpa3fenbHOW peuw,
MO3F M OpraHbl YyBCTB YefiOBeKa JOCTWUIIM 3HAYUTENbHOrO COBep-
weHcTBa. Mo3r BblpaboTan cnoco6HOCTL Co3faBaTb abcTpakuum,
Heo6Xxo4uMMble AN M3MEPEHUS U cueTa.

N3yyeHne 3apoXAeHWs W pa3BUTUA MOHATUA MPOTAXKEHHOCTN
M 4Yncna, CTOMb BaXHbIX AN YENOBEYECKOTrO MbILIMEHUSA, WMEEeT
rpoMagHoe 3HauyeHuWe He TONMLKO ANA WUCTOPUM MaTeMaTUKu, No wu
ONA UCTOPUM NO3HAaHUS B LEAOM, MO60 OHO MOATBEpXAaeT MaTe-
pUanMcTUYECKYH AManeKTUYEeCKYH TEeopUl MO3HaHus, Ma 4YTo 06-
patun BHuMMaHue B. N JleHUH, yKa3aB, UYTO «MPOLO/DKEHUE fena
Ferens n Mapkca [0/KHO COCTOSITb B INANEKTUYECKOW o6paboTKe
MCTOPUMN YENOBEYECKOW MbICAN, HAYKW W TeXHUKU» ([s], CTp. 122)

B 6yp>Xya3HOW Hayke pacnpocTpaHeH B3rnsafg, 6yaTo mpocTei-
Wwne MaTeMaTUyeckme MPefcTaB/eHUS UMEKTCA >Xe Y XUBOTHBIX.
Tak, W3BECTHbIA HEMeUKUin maTemaTuk M. KaHTOop nucan, uTO
«CYeT, MOCKOMIbKY NOJ HWM NOApasyMeBalT NWLb CO3HATeNbHOE
CBefleHNe BOEAMHO OMNpefeoneHHbIX CYLHOCTER, He cocTaBnseT
0COBEHHOCTM 4YenoBeka, M6B0O yTKa TakKXe CUMTAeT CBOUX YTAT»
([21], 7. ). HekoTopble ccbinaloTca, Hanpumep, na To, 4TO opma
MYenMHbIX COT Haunyywum o6pa3om pellaeT 3afjayy O 3anofiHe-
HWU MPOCTPAHCTBA LWECTUIPAHHbLIMWM MNpPU3MamMu MNOCTOAHHOW Bbl-
COTbl Hambonbwero o06bemMa MPWM HaWMeHbllel 3aTpaTe MaTe-
pnana. Ho gns peweHus 37O 3afaym TpebylTCcs 3HAHUA BbIC-
Weil MaTemMaTWKW, KOTOpble [aXe CTOPOHHUKU KPUTUKYEMOTO
b3rnfaf4a He pelwakHca npegnonaratb y nyen. OJHako, Kak
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oTMeTun Mapkc, «nayk COBepllaeT onepayuu, HanmoMuHarouime
onepauun TKaya, U n4yena NOCTPOWMKON CBOMX BOCKOBbLIX fY€eK Mo-
cpamMfsieT HEKOTOPbIX NOAeli — apxXUTeKTopoB. Ho u camblii nno-
XOW apXUTeKTOp OT Hawuayylwei n4Yenbl C CaMOro Havana OTNAu-
yaeTca TeM, YTO, MPeXAe YeM CTpPOUTb A4YeiiKky M3 BOCKa, OH yXe
noctpoun ee B ceoei ronose» ([]], cTp. 185).

Yyennem W M. Masnosa ([35], cTp. 490) pgokasaHO, 4TO XWU-
BOTHbIE HeCnocobHbl co3fjaBaTb abcTpakuuu, 4YTOo Habnwgato-
Weecs WMHOTAA Y HUX pasMyeHue KONMMYECTBEHHbIX MHOXECTBEH-
HOCTEeli «MHOF0» M «Maso» W MPOCTPAHCTBEHHbLIX (OPM «MPAMOIi»
W «KpWBOW» BbI3BAHO NN6GO HacNeACTBEHHbIMU WHCTUHKTamMu, nnbo
YCNOBHbIMU pednekcamu BCAeACTBUE ANUTENbHLIX YMPaXHEHUU.
MpunucbiBas XMBOTHBIM CNOCOGHOCTL 06pa3oBbiBaTb MaTeMaTu-
yeckume npeacTaBNeHWs W Jaxe MNOHATMA, OypXyas3Has Hayka
XenaeT TeM CaMbIM MOAKPeNUTb MAeancTUUYeCKOe yUYeHue 0 IKoObI
YNCTO AYXOBHOM MPOUCXOXAEHUW 3TUX MOHATUM. OHU AKOG6BI AaHbl
YEIOBCKY OT POXJ[EHUAA, COLepXaTcs B ero Aywe, a He BOSHUKM
M3 MaTepuanbHOro onbiTa.

C 3apoXxpgeHuem npocTeilein XO3ANCTBEHHON AEATENbHOCTHU
Tpe6oBanacb Kakas-To, XOTA Obl KpailHe rpybas, OueHKa Benu-
UMHbI MPeLMeTOB, M KakoN-TO CYeT UX — MyCTb BeCbMa HecoBep-
WEHHbI W OrpaHWYeHHbI. W [elACTBUTENbHO apxeonoruyeckue
MaMATHUKUM HEONPOBEPXWUMO [A0Ka3blBalT, YTO 4eNoBeK Bbipabo-
Tan nepBOHayanbHble apuMeTUYeCKMe U reoMeTpUYeckue MOHA-
TUA YXe B KaMeHHOM BEKe.

0 paHHEM 3apOoXJeHUW MaTeMaTUYeCKUX MOHATHA MOXHO
AWTb W NO fA3blKaM MaemMeH, COXpaHuBWUM 6narogaps 60MbLlIOWA
YCTOWYMBOCTU, CBOWCTBEHHOW A3bIKY, OCTaTKM TEPMUHONOTUN
NnepBO6bLITHOW KynbTypbl. Tak, Hanmpumep, y BbIMMUpPalOLLEro 0XoT-
HUYbEro WHAEWCKOro njemMeHn abunMoHOB B ApreHTUHe nyTelle-
CTBEHHUKN OBHAPYXMWAW B Hayane NpoOLINOro BeKa YUCAUTENbHbIE
ana 1— «MHUTapa» U 2 — «MHboaka». Yucno 3 OHM Bbipaxanu
KaK «WHbOaKa-uHMTapa», 4YMCN0 4 KakK «nanblbl cTpayca», 5—
«nanblbl PYKW», 1o — «Nafblibl 06eUX PYK», 20 — «Nafblbl PYK
N Hor» [36]

OfHaKo MNYTEWeCTBEHHWKN  CpPeAn HUX BOblI0 MHOTO MMUCCHO-
HEpOB,— WUCXOAN W3 CBOEro MpeAB3ATOr0 B3rnfja Ha «AuKapen»,
NPUXOAUNN K BbIBOAY, YTO pa3 Yy 3TWUX MNAEMEH HeT YMCANTENbHbIX
Bblle 2, TO OHW He YMeKWT cyuTatb. TakK pacnpocTpaHUNoCh
B OYpXya3HON HayKe yTBepXAeHMe, 4TO 3a4yaTKuW cyeTa MOSBM-
NNCb AIKOObI NNLWb HAa CPaBHUTENbHO BLICOKOW CTEMEHU KYNbTYpbl,
YTBEPXAEHWE CTO/b XE& HeBEpHOe, Kak ¥ Apyroe, NpoTUBOMOIOX-
HOe eMy, MPUNUCLIBAOLLEE CYUET XMBOTHbIM. DpaHLy3CKuii couuo-
nor Nlesu-bptons ([37], [38]) » ero nocnegoBaTenn NpUNUCbIBalOT
NPUMUTUBHOMY Ye€NOBeKY «A0M0rMMYecKoe» — XaoTUYeCKoe «KOM-
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NMeKCHOe» U MUCTUYECKOe MbllUjeHWe, HEnpurogHoe Ana marte-
MaTU4ecKnX AelCTBMI, Aaxe camblX npocTeiwnx. HeTpygHo mno-
HATb, 4TO MOAO6GHbIE paccyXAeHus O06bLEKTUBHO ONpaBAbiBanu
KONIOHN3aTOPCKOe OTHOLIEHUE K «AUKapsAM».

MNepBble 4yncnuTenbHble. HayuHoe, maTepuanmcTmyeckoe 06b-
ACHEHUe 3apoXAeHNA MaTeMaTUKM MCXOAUT U3 pacCMOTPEHMA co-
LUMaNbHO-3KOHOMUYECKNX YCNOBUA, B KOTOPbIX BO3HUKAW M pas-
BMBA/NUCb MaTeMaTU4eCKMe MNOHATUA, MPOXOAs 4Yepe3 pasiMyHble
CTafMN Ha pasNUyHbIX 3Tanax o06LWecTBEHHON ucTopumn. «4Tobbl
cuuTaTh, Haf0 MMeTb He TOMbKO MpegMeThl, MOANexaline CcyeTy,
HO o06nafjaTb YyXe CMNocOOHOCTbIO OTBJMieKAaTbCH MpPUM paccmaTpu-
BaHUU 3TWX NpeAMETOB OT BCeX MPOYMX UX CBOMCTB KPOME 4ucha,
a 3Ta CnocobHOCTb ecTb pe3ynbTaT AONATOro, ONMpalwLierocs Ha
OMbIT, UCTOPUYECKOTO pas3BuTUA», — nucan IHrensc ([2], cTp. 37).

BellecTBEHHbIE OCTAaTKWU Tpyha Aal0T BO3MOXHOCTb CYAUTb He
TO/IbKO O MepBOOGLITHON MaTepuanbHOW KynbType, HO U O AYXOB-
HOM MUpe NepBO6GLITHLIX NOAEN.

[axe npocTelilee opyaue — KaMeHHoe py6uno — He MOrno
BO3HWKHYTb 6€3 MblleHnsi. MbllneHne MNepBO6bLITHOrO 4YenoBeka
66110 CKYAHO, OFPaHWMYEHHO, OXBAaTbIBANO Y3KUI Kpyr NpejMeTOB
N [eiACTBMW; OHO He OblNO abCTPaKTHO, a TeM 60/ee (haHTaCTUYHO.
B A3blkax MfeMeH, HaxoAsAWMNXCA Ha HU3KOW CTYNeHW pasBuTUs,
CNOBapHbIA cOCTaB OrpaHWYeH MOHATUAMMW, OTPaKawWUMKN MOYTU
MCKNHOUYUTENBHO WX NPOU3BOACTBEHHYI [eATENbHOCTb; OH 4pes-
BblYalHO 6orat KOHKpeTHbIMW Ha3BaHWAMMW (Hanpumep, OTAeNb-
HbIX BMAOB XXMBOTHbIX), MO He COAEPXUT 06LWMUX TepMMUHOB (Ha-
npuMep, «KNUBOTHOE»).

[daxe Torga, Korga nepBO6bITHbIA 4YenoBeK Yycnena HaKOMUTb
[OBO/IbHO MHOTFO €CTEeCTBEHHOHAy4YHbIX W TEXHWYECKUX CBEAEHWUA,
ero matemaTuyeckme 3HaHMA OblIM NO CPaBHEHUK C 3TUM BecbMa
orpaHuyYeHbl. Y Hero, co6CTBEHHO, peAKO BO3HMKana HaAgo6HOCTb
cunTaTh, a Tem 6onee 6onbliMe Konu4vecTBa. [lo3TOMy CcueT U
YMCNO HAaXOAWNWCb B 3a4aTOYHOM COCTOSHUWM, JOXOAS NUWb A0 -
unn o 3 — Bce, 4YTO 6bINO 60MbLUE 3TOr0, NEPBOBLITHOMY uYesno-
BEKY NpeACcTaBNANOCh KaK «MHOro». 3Ta OrpaHW4YeHHOCTb B NO-
HATUAX O Yucae NpPosBMAAcb NPU CamMOM MOSBAEHUW UYUCAUTENb-
HbiX. [lepBOHayasbHO 4enoBekK 06pasoBas Wb YUCAUTENbHbIE
«OAUH» U «[iBa», UMEBLUEE CMbIC/T «MHOrO». Mpu 3TOM YUCAUTENb-
HOe «fJBa» WMEeNI0 KayeCTBEHHOE MPOUCXOXAeHMe — 3TO 6bina
Kakas-TO KOHKpeTHas ecTeCTBeHHas napa: PpykK, HoOr, rnas,
KpbliNbeB, BEPXHEr0 U HWKHEro psfoB 3y6oB u T. n. O TOM, 4TO
KOrfa-To 4Mcno » 3aHMMano ocoboe MecTo, Mbl CyauM MO TOMY,
4yTo B pAfe A3bIKOB, HapsAfy C MHOXECTBEHHbIM, COXpaHWIOoCb
rpamMaTMyeckoe [BONCTBEHHOe 4yucno (Hanpumep, B rPevyeckoM,
KeNbTCKOM, B CEMUTUYECKUX A3blKax, B [APEBHECNaBAHCKOM);
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No-pycCKn- roBOpPSAT «2, 3 4 pyKu», YTO SIBNAETCSH OCTaTKOM [ABOWi-
CTBEHHOr0 4ucna B OTAMYME OT «5, s,.. PYK» B MHOXECTBEHHOM
yucne. B YewCKOM fA3blKe TOBOPAT «4 pyKu», HO «2 pyue» KoH-
KpeTHOoe MnepBOHayYasbHOE MPOUCXOXAEHWE UYNC/UTENIbHOI0 «[Ba»
B CEMUTUYECKUX fA3blKax SCHO MOKa3blBaeT CXOACTBO C/IOB «[Ba»
N «3ybbl» (BEPXHUI U HUXHUI psaf 3y60B)—«LlWMHaUM». B apeBHe-
ermneTcKOM £A3blKE MMENOCb, a B A3blKax HEKOTOPbIX aBcTpa-
NUACKUX MJiIeMeH MMeeTcs HapsAy C ABONCTBEHHbIM W TPOWCTBEH-
Hoe u4wucno. Ha 3TOM CTyneHW pasBUTUS YUCAUTENbHble 6blan
nNpocTo npunaraTenbHbIMU, 06pa30BaHHbLIMU OT NPegMeTOoB, BCTpe-
yalLlimxcs Bcerga B onpefeseHHbIX KOaM4yecTBax.

UeMm 60nblle YCNOXHANACb W pacwmpsanacb Xo03AKWCTBEHHas
LesTeNbHOCTb MepBO6GLITHOrO 4YenoBeka, TeM Yalle MPUXOANNO0CH
eMy cuMTaTb U TeM 60/blie CTAHOBUUCbH COCUYMTbIBaEMble KO-
yecTBa. Tak BO3HMKNA MOTpebHOCTbL BCe 6Gonblle M 60MblIe pac-
WMpATb 4nMcnoByt o6nacte. CHavyana ANS 3TOW LEAWM CAYXUNO
NPOCTOe MNOBTOPEHME YXE MUMEKWNXCA HU3LWNX YUCUTENbHBIX.
3TM cnocoboM nepBOHAaYanbHO BbIPaXano0Cb MHOXECTBEHHOE
4yncno BooGLLE, YTO COXPAHUIOChL U A0 CUX NOP B HEKOTOPbLIX $3bl-
Kax. Tak ¥ ceilyac BbIpaXaldT YUCAUTeNbHble MHOTMe aBCTPanuii-
CKMe nnemeHa, Hanpumep, obutaowme B 6yxTe Kynepa ([39],
CTp. 26): 1— «ryHa», 2 — «bapkyna», 3 — «bapKkyna-ryHa», 4 —
«bapkyna-6apkyna». B HeKOTOpbIX fi3bikax MHOXECTBEHHOE YMC/0
o6pa3syeTcsi NpoCcTbIM MOBTOPEHWEM, HANpuUMep, Ha $3blKe XUHAW
«bxali» — 6paT, «6xaii-6xali» — 6paTba  («XMHAU — pycu 6xaii-
6xain»),

B 3TUX 1 MOJO6GHBIX CNyYasxX BblpaXXeHWUS YNCAUTENbHbIX UMEeT
MecCTO MPOCTOe MOBTOPEHWE; HET OCHOBAaHUA TFOBOPUTb O «C/IOXe-
HUW», KaK 3TO fAenaltT HeKoTopble O6ypXXyasHble WUCTOPUKM MaTe-
MaTUKWN, CKNOHHble HEUCTOPUYECKN «MOAEPHU3NPOBATb» — NOA-
MEHATb MpPEeXHWEe MOHATUA COBPEMEHHbLIMU.

3HauYnMTeNbHO 60MbLWY HEOOXOAMMOCTb KOJIMYECTBEHHbLIX OLe-
HOK BbI3BaNu 3apoAuBliMeca no3gHee ¢Gopmbl 06MeHa. OOMeH
NPOAYKTAMW MUTaHUSA, KPEMHEBbIMW W3JENMAMM, a 3aTeEM U yKpa-
WeHMAMM, MNOKa CyLlecTBOBas MaTepUHCKWIA pofd, Npu 3a4atou-
HbIX (hopmax 3emfefeNns U CKOTOBOACTBA, HOCWUA CHavana Nuulb
cnyvaliHblil xapakTep. [lo3fHee, KOrga MaTepMHCKUN poj CMme-
HUACA OTLOBCKMM, NpWM nacTylwecTBe M xnebonawecTse, YCTaHO-
BWACA pPerynapHbiil rpynnosoli OOMeH KakK MeXJy OTAelbHbIMU
pogamun, Tak W nnemeHamu. lNMepBOHayaibHO O0OMeH He HOCMA Xa-
pakTepa cfAenku. TONbKO MOCTEMEHHO 0O6MeH cTan CTPOUTLCA Ha
CTOMMOCTHOMN OLEeHKe 0O6MEeHMBAEMbIX NMPOLYKTOB.

Ha 3Tmx 3Tanax, KoTopble B 06WWX 4YepTax MOXHO Mpocie-
OWTb faxe Yy COBPEMEHHbIX HAapofOB, CTOSLLMX Ha HU3KOW CTy-
MeHn 06LEeCTBEHHOrO pa3BUTUS, CpaBHEHWe OOMEHMBaeMbIX Mpej-
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MeTOB ObII0 YUCTO HArAsAHbIM MU NPOUCXOAUNO MYyTeM BbIKNAAbl-
BaHWA WX B pAAbl, APYr NPOoTUB Apyra. Tak, Hanpumep, O>X. Mop-
raH onucbiBaeT npoueaypy o6MeHa 3amacamu yrpeli U KOpPeHbEB
MeXAy ABYMSA aBCTPaIMNCKUMKU MeMeHaMM Ha tOro-BOCTOKE Ma-
TepuKa. [BOe MYXUUH C KaKAol CTOPOHbI MPUHOCUNWN Yrpei u
KOpPEHbS Ha [NIMHHbIX KyCKax KOpbl. 3aTeM OHW MNepeHoCUnn ux
Ha rofoBe C OfHON CTOPOHbI Ha [APYryl, MOKa BCe KOMU4YeCTBO
He 6bin0 o6meHeHO [40]. OcTaTKuM 3TOro cnoco6a COXpaHUNWUCb WU
Y HEKOTOpbIX a)pPUKAHCKUX TMJEMeH, HaxXxoAAWMXCA Ha 3Hauyu-
TeNbHO 60/1ee BbLICOKON CTYMeHW KyNbTypbl, 4YemM aBCTpanuiiybl
(141]. cTp. 52).

3TN npuMepbl NOKa3blBalOT, YTO BO BpemMsi 06MeHa, NMpu cpas-
HeHUN 06MeHMBAeMbIX MHOXECTB, MepBOHayanbHO He CUMTanu Ko-
NNYECcTBO WX 3/1EMEHTOB, a YYBCTBEHHO-HArAs4HO YyCTaHaBNMBaNu
B3aMMHO O[HO3HAaYHOE COOTBETCTBME 3TUX 3/IeMeHTOB (Hampumep,
yrpeii MU KOpeHbeB, UK XNebOB 1 NATEPOK NPYTUKOB). PadymeeTcs,
camMoO MOHATUE B3aMMHO OJHO3HAYHOr0 COOTBETCTBMSA MPWU 3TOM He
0co3HaBanocb. [loTpe6oBanocb ANMTENbHOE pa3BUTME MaTeMa-
TUKN 1 Bceli abcTparupyrowein cnoco6HoCTU 4yenoBeka, 4ToObl Mmo->
HATWe B3aMMHO O[HO3HAYHOrO COOTBETCTBUS 3/IEMEHTOB paBHO-
MOLLHBIX ~MHOXECTB, — UCTOPUYECKN OLHO U3 MEePBUYHbLIX, —l
B Halle BpeMs 6blJI0 MONOXEHO B NIOTMYECKYHD OCHOBY onpepene-
HUS KONIMYEeCTBEHHOrO yucna.

Nnwb npu ganbHellweM pa3BUTUW, ANUBLLUEMCS AeCATKM TbiCAY
neT, ycTaHaB/iMBanacb 60nee WAN MeHee yCToWuMBas MeHoBas CTO-
MMOCTb, MPUYEM, OfHAKO, NpeAcTaB/ieHMWe 0 Ka4ecTBe 0OMeHMBae-.
MbIX MpeAMETOB, UX Macce, pasMepax, Bece W T. M. elle He urpano
pewatweir ponu. Tak, Hanpumep, B «Wnnage» YyKasblBaeTCs
COOTHOLUEHWE: 1 MEfHbIi TPEHOXHWK = 1. BOAaM = 3 pabblHAM:

TpeTbn Npu3bl AXUANeC Nocfie 3TOro BblHEC [AaHaliliam

X nokasaBluu, — npu3bl 3a 60pb6Y, COMPSXKEHHYI C MYKOM.
MepBblii MPU3 — TPEHOXHUK GONbLUIOK ANS OFHSA. TOT TPEHOXHUK
Mexpay cob0to axeiubl B ABeHaALUaTb GbIKOB OLEHWUAN

Lns nobexaeHHOro Myxa OH >XEeHLIWHY BbIBe/, B paboTax
MHOrMX WMCKyCHYH; 3Ty B 4YeTblpe Oblka oueHunm ([42], cTp 504)

MpeacTtaBneHne 06 W3MEHEHWU CTOMMOCTM B 3aBUCUMOCTU OT
KayecTBa BO3HWKNO elle MO3Xe W 3TO NOBNEKNO 3a CO60M Aanb-
Helillee pa3BUTWMe cyeTa M maenm yucna. Ho ecnum BO3HMKHOBEHWUE
W pasBuTMe cyeTa paclIMpano BO3MOXHOCTM o6MeHa, TO U, Ha-
060poT, 3anpocbl MeHOBOro o6opoTa copeicTBOBanWM [fafibHei-
lWemMy pasBUTUIO CYETHbLIX CNOCOOGHOCTEN YenoBeka.

JanbHelwee pa3BUTME UYUCAUTEbHbLIX. Heo6X0AUMOCTb CUU-
TaTb 60/bLINE KONNYECTBA, U B 0COOEHHOCTU 3anmOMUHaTh UX, che-
nanun npexHuin cnocob cuyeta Npu NOMOLWM NOBTOPEHUS HUILWIUX
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YNCAUTENBHBIX HENPUIOAHbIM. BbiCclKMM uucnam patoTcsd ocobble
Ha3BaHWSA, BO3HWKAKT BbICLIME 4YUCAUTENIbHbIE. DTOT npouecc 06-
pa3oBaHUA HOBbIX YUCAUTENbHLIX NPOAOMXKANCA LO ONpeAeneHHON
rpaHuubl M 3aTeM OCTaHaBAWBANCH; KpaHUM 4ucnom 6bi10 Te-
nepo y>kxe He 2 unm 3, a 5, « nan 10, 12 n gaxe 20. KonuuecTtsa,
nexauime 3a rpaHuueiln KpaillHero 4ucTta, BOCMAPUHUMANUCL Kak
HeonpefeneHHOe «MHOro»; B Cflyvyae HafAo06HOCTW cyeT TaKuMX KO-
NNYeCTB BeACA MPU NOMOLLM MNOBTOPEHUA HOBbIX HU3WMKX YUCAU-
TeNbHbIX. Y HEKOTOPbIX HapoAOB 3TOT MpoLecc MPOUCXOAWUN [Ba,
a TO ¥ Tpu pasa: cHayaNa HauBbICWIWM YUCAUTENbHbLIM 6blN0, Ha-
npumep, 2, nosgHee 5 n, HakoHed, 10.

OcTaeTcsd BbIACHWUTb, OTKyfa 6panucb Ha3BaHWS HOBbIX YWUC-
NNTENbHBLIX W YeM onpefensnacb rpaHuua cyeTta.

Kak yXe cKa3aHO, NepBOObITHbIA 4eN0BEK WHAMBUAYANU3NPO-
Ban nMpeaMeThbl, [faBan Ha3BaHWe, Hanpumep, KaXgoi ronose
ckoTa. [103TOMY M 4MCNO HepBOHAYaNbHO BOCMPUHWMANOCh UM
KaK HenocpeACTBEHHOe MNpefcTaB/leHWe MHOXEeCTBEHHOCTU, HeoT-
Jennumoe OT ApYrux, NPenMMyL,eCTBEHHO NPOCTPAHCTBEHHbLIX Npej-
CTaBNEHWUI, HanpuMmep, «ropcTb», «O0Xamnka», «Kydya» W T. N. 3T0
MOKa3blBAlOT A3blKW MMEMeH, OTCTaBWMWX B CBOEM pas3BuTumn. Ho
N B pAje BbICOKOPa3BUTbIX A3bIKOB, TakKWX, KaK KWUTANCKWUA, AMNOH-
CKWIA, MNepcUACKUin n ap., UMeKTCA 0ocobble CYeTHble CnoBa, yno-
Tpebnsemble MpW cyeTe NPeLMETOB B 3aBUCMMOCTW OT TOro, K Ka-
KOMY Knaccy 3TW npegMeTbl npuHagnexar. Tak, B KUTaliCKOM
A3blKE MEXAY Ha3BaHMeM npegMeTa WM YUC/IUTENbHbIM BCTaB-
NnAeTcs «TO>» — «F0A0Ba» ANA CYeTa CKOTAa M KaK OKOHYaHWe Ha-
3BaHUA KPYr/ablX MNPeaMeToB; «6uU» — «pyKOATKa» [N WUHCTPY-
MEHTOB, «XEH» — «KOPEHb» [N BepeBOK, HUTOK, MOSACOB, PEMHEN;
«IMH» — Ana Apobu, kKanenb, MenkKuMx npeameTos u T. 4. [43].
B pycckom fA3blke TakXe COXPaHWIUCb CYeTHble CfoBa B TakKux
060poTax, KakK «WecTb Ayl [AeTel», «NATb WTYK S6/M10K», «4eTbipe
KycKa caxapy» v T. n.

34ecb SICHO BWAHO, 4YTO NpPW CBOEM 3apPOXAEHUU MNOHATUE
yucna, CTaBllee 3aTeM OCHOBOW apuPMeTUKW, He TONbKO WUMENo
KOHKpPeTHbIi XxapakKTep, HO M 6bIN0 HEOTAENMMO OT NOHATUA MU3Me-
peHus, ferwero no3gHee B OCHOBY reometpuu. B npouecce panb-
Heilllero pa3BUTUA MaTeMaTUKU 3TW MOHATUA BCe 6Gonblwe AUd-
(hepeHUMpyeTCA, U BMecTe C TeM, KaXAblli pa3 Ha HOBOM, BbIC-
leM atane NPouMcxXoauT ux o6befuHeHuUe.

MepBOHaYaNbHbIA KOHKPETHbIA XapakTep MpeAcTaBfeHUS 4uC-
NOBOM MHOXECTBEHHOCTM MOATBEPXAalT W AaHHble AeTCKON ncu-
X0/I0rMK, NOCKONbKY B MpoLecce MCUXMYECKOro pasBuTusa pebeHka,
TaK e KakK W B npouecce MCTOPUYECKOTO PasBUTUS MCUXUKM,
NPOUCXOAUT Mepexos OT MeHee pa3BMTON K 60nee pasBUTOW MNCu-
xuke. W3 HabnwogeHuit Hag LeTbMU B NepBble Mecsilbl BTOPOro
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roga BblITeKaeT, 4YTO YWCNOBAA  MHOXECTBEHHOCTb BOCMPUHMU-
MaeTcs MMW COBOKYMHO KaK Lenoe, Kak MOCTOAHHOE COeAUHEHUe,
JaHHOEe MPUPOAOKA UM NPaKTUKOIA.

KOHKpeTHbI/i XapakTep MepBOHa4asbHOr0 MpeAcTaBAeHUS YuC-
NOBOMN MHOXECTBEHHOCTW SCHO MOKasblBaeT, 4TO CNOpPbl O TOM,
BOCMPUHMMANOCh /1M YMUCNO CHayana Kak NopsagkoBoe (Hampumep,
«4eTBepThIfi») UAN KaK KOIMYECTBEHHOE (Hampumep, «4yeTbipe»),—
CXONAacCTUYHbl. W3BECTHO, 4TO MEPBUYHbIE 3/1EMEHTbl MblWNEHUSA
MOXHO C OAMHAKOBbLIM MPaBOM CUMUTATb KaK CYXAEHUAMU, TakK K
NOHATUSMKU [lepBOHAYa/bHbIE 3/1EMEHTbl A3blka 6blIN O0LMHAKOBO
N CYLeCTBUTENbHbIMW, W MNpunaratesbHbIMW, W rnaronamu. [o-
[OBGHO 3TOMY M MepBUYHbLIE YMCNOBbIE MPeAcTaBAeHUA OblAWM CTONb
e NopsLKOBble, KaK U KONMYECTBEHHbIE.

KoHKpeTHOe BOCNPUATUE YMCNOBOrO0 KO/JMYeCcTBA OTHOCMTCA
BCe elle K npeabictopum cyeta. Cob6CTBEHHas UCTOpMA cyeTa Ha-
YMHAEeTCA NMWb TOrga, KOrga CYeT CONPOBOXAAET MaTepuanbHyHo
MaHUNYNALUUIO OTKNaAblBaHUA, NepeknagbiBaHWsA, npubaBneHus u
T. M., KOHKPETHO MPOBOAMMYIO C caMUMK npeameTamMu. Tak, 0 He-
KOTOPbIX HXHOA(PMKAHCKMX MeMeHaX W3BECTHO, 4YTO CcCUuUTalo-
Wnii npegMeTbl AOTparnBaeTcsd [0 KaXAOro U3 HUX N0 o4vepenu
nanblaMmun, HaymMHasd C MWU3UMHLUA JIeBOM pYKU. AHANOrM4YHO mo-
CTynawT M HEKOTOpble MeMeHa B APYruMx 4acTax cBeTa.

H. M. Muknyxo-Maknain ([44], cTp. 280) onwucan cnocob
cyeTa y xutenein Hosoin IeBuHen:

«[Manyac 3armbaeT OfAWMH 3a APYrMM Najblbl p>KW, NpUYemM WU3-
[LlaeT onpejdeneHHbIli 3BYK, Hanpumep, «b6e, 6e, 6e»... [locumTaB
0O NATW, OH roBOPUT «WBOH-6e» (pykKa). 3aTemM OH 3arubaet
nanblibl APYroli pyku, cHoBa NOBTOpsAeT «be, 6e»..., Moka He AO-
XOAUT [0 «nbBOH-anu» (4Be pyku). 3aTeM OH MAET fanblle, npu
ropapusas «b6e, 6e» ., noka He AOXOAWUT fO «camba-6e» U «camba
anu» (ogHa Hora, ABe Horu). Ecnu HyXHO cuyuMTaTh fanblue, na
nyac nonb3yeTcs nanblamMu PyK W HOF KOro-Hubygb ApYroro».

BcsikuiA cueT ecTb, TakuM 06pa3om, B CBOeil OCHOBe MepBOHA-
YanbHO CYeT ABUraTe/lbHblA, COBepPLUAOLLIMIACA C MOMOLLbID KOHeY-
HOCTeld, ManblLeB U WX CycTaBOB. PyuyHOW cuyeT cbirpan B pas3Bu-
TUW CYeTa CTOJMb XE& BaXHYK pOSib, KaK OTKPbITUE OTHSA B 06LiEM
pa3BMTUM NepBO6LITHOrO YelBeKa.

ManblUbl PYK W HOM, CAYXMWBLWWE MNepBOHa4YasbHO AUWb ANA
nokasbiBaHWA W YCTAHOBNEHUA B3aMMHO OAHO3HAYHOrO COOTBET-
cTBMA npu obMeHe npeameTa Ha nNpegMeT, NpeBpaTUINCL 3aTeM
B 3HaKW ANS 3aNOMWHaHWNA OT/I0XEHHOI0 KONMYecTBa, B «3aMecTu-
Tenel» OTCUMTbIBAEMbIX NpeamMeToB. Tak 6bll NPONOXeH MyTb ANS
06pa3oBaHNsS W APYTUX NOAOOHLIX «3aMeCcTUTenei» — UMM CTanm
Kamel KW, pakoBWHbI, KOTOpble B MpoLecce cu
B KYUYKWU, WM Xe 3apybkum no uumcny yo6uTbIX

2 3 KobhveH

y\ KO pkoBa B**
® A?a
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BEpPEBKE M T. M. Y OXOTHWYbMX MAEMEH 3TOT cnocob cuyeTa ocTa-
BUN crefbl U 4O Hawux gHeili. OH COXPaHWICH U B BUE XETOHOB,
(huwek, YeTOK, a TakXe OMPOK; y3e/10K Ha MaaTKe «ANfA MamaTu»
TakXe yHacnefoBaH HaMu OT 3TOr0 BPEMEHW.

CyeT Ha nanbuax, CO3jaHMe YYBCTBEHHO-HarnagHbIX «3ame-
cTuTeneit» MOHATWA, SBAANCA WUCTOPUYECKU MNEPBbIM MPUMEPOM
MOZLEeNUPOBAHNS OAHMUX MPOLECCOB NpW MOMOWMK APYruMx, B TOM
yncne M MOAENMPOBAHWUA NOTUYECKUX [eWCTBUIA. dTa upaes, Ko-
HEYHO, NUIIb B 3apofbllle WMEBLIAACA B CYeTe Ha Nanbuax wu
B 6Mpkax, cTana 3aTeM NAOLOTBOPHbIM METOAOM pa3BUTMA ecTe-
CTBO3HaHUs. B HoBelillee BpeMs, C CO3faHMEM ObICTPOAEACTBYIO-
WNUX 3NEKTPOHHBIX BbIYUCAUTENIbHLIX MalWH, KOHTPOJUPYIOLUX
M ynpaBnslWmUX aBTOMaToOB, 3Ta UAeA COCTaBNSET OLHY M3 OCHOB-
HbIX UAen KNOGEpPHEeTUYEeCKOW TEXHWKW, 3HAMEeHYHLLein coboin Benun-
yaiwyw payuoHanu3auul YMCTBEHHOT0 TpyAa, MNOANVNHHYIO
TEXHUYECKYHD PeBOIOLMIO.

Mbl 3HaeM, 4YTO Ha3BaHWe HEKOTOPbIX YUCAUTENbHLIX B paAge
A3bIKOB CXOAHO C Ha3BaHWEM pyKW, HOrM M T. N. — Hanpumep,
pycckoe «nATb» W «MNACTb» (KyNaK No-ApeBHecCNaBsAHCKKN); manali-
CKOe «lMMa» 03HayaeT OJHOBPEMEHHO W «pyKa» W «MATb» W T. [.
M3BECTHO TaKXe, 4YTO CaMbiMU PacnpoOCTPaHEHHbIMU CUCTEMaMu
cyeTa ABMAKTCA CUCTEMbl ¢ ocHoBaHusimu 10 m 5. Bce 3To pgano
MOBOJ K BO3HUKHOBEHWIO OLIMGOYHOrO, LIMPOKO pPacnpocTpaHeH-
HOro B3rfnsiga, OTOXAECTBAAKLWEro 3apoXAeHue cyeTa Ha Nafb-
Uax C 3apOXAEeHWEeM KOJMYEeCTBEHHbIX MOHATMIA Boo6We. Ho, Kak
Mbl BMAENU, NOTPe6OBanuchb AECATKU ThiCAY NIeT AAA TOro, 4tobsbl
4efioBEK OT TMEePBUYHBIX KOMYECTBEHHbIX MOHATWUA MOAHANCA
K cyeTy Ha nanbuax.

Lpyroe HeBepHOe OOBLACHEHWE MPOUCXOXAEHUS YUCAUTENbHbIX
npegnaraet Ccy6beKTUBHO-MAeanucTuyeckas Teopus JlmnnepTta
[45]. OHa yTBepXAaeT, YTO YUCAUTENbHbIE «OAWH», «ABa», «TPU»
NMPOMCXOAAT OT JIMYHBIX MECTOUMEHUNA «§», «Tbl», «OH», 06BACHSAS
3TO TeM, 4YTO MepBOObLITHLIA 4YenoBeK cocpefoToymBan 6yaTo 6bl
BCE CBOM MbICIM Ha cebe camom, MPOTMBOMOCTaBAsfA cebsl Kak
«eAUHULY» HeomnpedeseHHOMY MOHATWIO MHOXecTBa U T. 4. Opf-
HaKO HeobOCHOBAHHOCTb 3TOr0 B3rnfga, NPUMKCHLIBAKOLWErO Mep-
BOOLITHOMY Y€NOBEKY He CBOWCTBEHHYK €My CK/IOHHOCTb K Camo-
Habn4YeHN0, BUAHA TakXe W3 TOK, 4YTO HUM B OAHOM W3 ThicAY
M3BECTHbIX HaM f3blKOB HENb3s MPOCNEAUTb YKa3aHHOr0 MHUMOTO
POACTBA MEXAY YUUCAUTENbHLIMU U MECTOMMEHUSMMN.

HeBepHa Takxe «b6uonoruyeckasa» teopus ByHparta [46]. yTBep-
Xpawwas, 6yaTo cUCTeMbl CYMCNEHWA, UMEIKOLME OCHOBAHUEM 2,
4, s, BOSHUKIN B pe3ynbTaTe (pakTopa pasMHOXeHMusa Torga, Korga
naems, pacnpocTpaHAsacb Ha 60nblWyl0 06/1acTb, eCTeCTBEHHO Ae-
NWN0Cb Ha ABe 4acTu, OoTAMvarLwWwmecs ApYyr OT gpyra CBOUM roi
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TeMOM. HO Kak pa3 noTpebHOCTb B cyeTe Mraach [JaBHO YXe
BHYTPU MNIeMEHW; OHa onpejenfanacb BO3MOXHOCTbIO 3amacaTbCA
N yMeHWEM XpaHUTb MNPOAYKTbl, Hanuymem npou3BOACTBA AN
c6biTa, NepBOOLITHOrOo 06MeHa M LOCTATOYHOrO KO/JMYecTBa OfHO-
POAHbLIX NPOAYKTOB, a OTHI/Ab HEe CBfA3blBanaci . Ulb C fefleHUeMm
nfemMeHW, HacTynWBLIMM, KakK WM3BECTHO, 3HAYMTENbHO MNO3Xe.

HakoHel. K3mxopn «06bACHAET» pas3nuuns B CUCTeMax Cyuc-
NeHUs y pasHbiIX HapoAo0B, WUCXOAA M3 JDKEHAYUYHOW «Teopum»
BBICWINX» W «HU3WUX» pac. OH 3adBNfAeT, 4TO «NATEpPUYHas U
ABaguaTMpuyHas cucTemMbl Hanbofiee 4YacTo BCTpevalTCs Y HWU3-
WMX pac, Torga Kak Hapojgbl, cToflue Bbllle, OObIKHOBEHHO W3-
6erann nepeBoii W3 3TUX CUCTEM KaK CAWWKOM CKYAHOW, BTOPOM
KakK cnuwkoMm rpomosgkoii» [II]. Ho 3To yTBepxjeHue, Kak Mbl
NOKaXKem fAafblie, NPOTUBOPEUUT UCTOPUYECKUM (aKTam

C YCNOXHEHUEM COLManbHO-3KOHOMWYECKNUX YCMOBUA >KU3HK
yenoseka BCe 6o0fblle pa3BuMBanUCb WM ero cnocobHocTM K abc-
TPaKTHOMY MbIlWIAEHUIO. BmecTe € TeM MOCTEMNeHHO Tepsanca
nepBOHaYanbHbli KOHKPETHbIA XapakTep u4ucauTenbHbix CroBo,
O3HayaBllee [0 TOr0 OAHOBPEMEHHO W KOHKpPEeTHbI npegmeT u
YncnuTenbHOe, COXPaHAano Tenepb NUWb BTOPOe 3HavyeHue. B 10
e Bpems cyliecTBOBaBllas Mpu MNepBO6GLITHOM X03flicTBE Kpai-
HAS pa3Horosocuua B HaMMEHOBAHUAX YUCAUTENbHbLIX MOHEMHOTY
crnaxwueatacb. B wnTOre HasBaHWS YUCAUTENIbHbIX CTanu OfHO-
3HaUYHbIMU (32 UCKOYEHUEM YMOMSHYTOr0 YXe ABTEHUSA CYETHbIX
CNOB M POAOB YUCAUTENbHbLIX MO Knaccam, CMHOHWMOB Cpefu 4wuc-
NUTeNbHbIX He Habnwpgaetcsd), U B A3blKaX 3THWYECKW POLCTBEH-
HbIX Hapo4OB YMCAUTENbHbIE, KaK MpaBuao, COCTaBNAT Hambonee
.4ETKO BbIP@XEHHbIN, 06WMWIA 3TUM A3bIKAM 37eMeHT (Hanpumep,
B mHAoeBponelickux ssbikax) ([47] cTp. 82; [48], ctp 4)9).

Tak o6pasoBanocb, XOTS W BecbMa MefA/jeHHO, B npejenax
nnemMeHn uAn 0b0beAMHEHMUS MIEMEH HEeKOTOpoe YMNopsifo4YeHHOoe
€AVHCTBO YUCANUTENbHbIX, CBA3aHHbIX MeXAy cob6oli 6narogaps
HanMuui B 3TOM cucTeme BbICLWElN efnMHMUbI. Peuyb uget o uuche,
KOTOpoe 6blI0 NepBOHa4YaNbHO rpaHuLein cumcneHus soobuie. OHO
caMo, WU cnefjoBaBlIEe 3a HUM YUCNO, He WMelollee Ha3BaHus
NN Ha3blBAlOLWEECH «Mblb», «3BE3[bl», Y PYCCKUX — «TbMa»,
6bIN0 CHayana paBHO3HAYHO MOHATUIO «MHOrO». 3Ta BbiclWas efu-
HULa npesBpaTuMiacb 3aTeM B OCHOBaHWe CUCTEMbl CUYUCNEHWUSA.
Yucna npesbllawliMe 3TO OCHOBAaHWE, Bbipaxalnucb C ero mno-
MOLWbIO MU C NOMOLWLbIO HU3WNUX UYUCAUTENbHbIX. JTO MOrA0 OCYy-
WeCTBAATHCA pas3nnMyYHbIMKM cnocob6amMmu. B ogHMX caydasax, Hanpu-
Mep BO (hpaHLy3CKOM s3blke, gna 17, 18, 19 cHayana Ha3blBaloCh
OCHOBaHWe, a Moc/e HEero COOTBETCTBYIOLEE HU3LWEe YUCAUTENb-
Hoe (18 (lix-bwmii, T. e. «gecATb BOCEMb»), B gpyrux cayvasx cHa-
yana HasblBaNUCb HWU3WMWE YUCNUTENbHble, & 3aTeM OCHOBaHwue,

2*
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KaK 3TO MMeeT MEeCTO M B PYCCKOM fA3blKe: «BOCEMHafLaTb» — U3
«BOCEMb Ha [fecsiTb». TO/MbKO 4YTO NpuUBefeHHble fABa cn\uas oT-
AMYaAKTCA He TONbKO MOPSAKOM C/Aef0BaHWUA  YUCAUTENbHBIX
(BTOpOil NOpAfOK, KOrfa BbiCWas efuHWLA MpefjlecTBYyeT HU3-
weli, 6onee pacnpocTpaHeH), MO M TeM, 4YTO B MEpPBOM Cay4yae
YMCAWUTENbHBIE MPOCTO CTaBATCA PSAAOM, MeXAy TeM KakK BO BTO-
POM OHU COEAWHEHbI COK30M «Ha» (MW, Hanpumep, B HEMELKO-M
«ulici» — «M»). Bo Bcex aTmx cnydyasx € MOMOLbLI CMOB 34ecCh
BblpaXxaiucb [AelCTBUA, KOTOpble 4YeNioBeK MPOM3BOAMA Ha Nalb-
Lax OfHOM unm 06eux pyK, a MHOTLa U Hor.

OO6GbIKHOBEHHO MpW CYeTe Ha Manblax KaXAblii nanew, cocTas-
nseT efuMHWLY, NMPUYEM CYer MPOM3BOAW/CA CHayana Ha nanbLax
NeBOW pyKW, Mpu NOMOLLM ManbLeB MpPaBOil pyKu, M TOAbKO nocne
TOr0 Kak nanblbl N€BOM PyKM ObIAM ucYepnaHbl, CYET MEPexonun
Ha NpaByl PYyKy TrfAe OH HauuMHanca ¢ 6onbworo nanbua. Tak,
Hanpumep, Korfa 3y/aycy HYXHO Bblpa3uTb YUCAO s, OH FOBOPUT
«TaTU3NTVNa», YTO O3HayaeT «B3ATb OONbLIOK Maney pPyku». He-
TPYLHO [orafaTbCsi, 4YTO TFOBOPAWMWIA COCYMTaN BCe Nafblibl Ha
nesoii p\ke M Hayan Tenmepb C 60MbWIOr0 nanbula npaBoi. Ans
TOro 4YT0ObI COO6LWMTL, YTO €ro X03MH Kynun 7 6blIKOB, OH rOBO-
pUT «y KOMOHME», T. €. «OH yKasan». ITO 03HayaeT, 4YTo Mnpu
cyeTe X03AMH fowen [0 yKasaTenbHoro nanbua ([49], cTp. 184).

XO0TA yKa3aHHbIA 3fecb CNOCOO py4yHOro cuyeta ABMAAACA npe-
06najakwolmnmM. MMenucb, OAHAKO, Mapofbl, Y KOTOPbIX efnHULLEN
CYEeTHOro geicTBma 6bin (M faxe 4acTUYHO OCTanca O CUX Mop)
cycTaB nanbua Tak, Hanpumep, Kopoajocbl bpasunumu cumTaloT
TpoWkamu, MO 4Mcay CYCTaBOB Ha KaXOM nanble NeBON PYKH
(6e3 6onbWoOro manbua), T. €. 40 1., 3aTeM KaXfblil naney npa-
BOW pykum (BKNOYas 60MbWION) O3HayaeT 1., Gnarogaps uemy
cuyet npogomkaetca fo 60.

B cnyuasix, KOorga cuyeT NPOMCXOAMN Ha LenbiX nanblax, a
3TOT cnoco6 cyeta 6bl1 Hambonee pacnpocTpaHeH, BPEMEHHOW
rpaHuuen cyerta, eCTeCTBEHHO, OKa3blBaNoCb KO/IMYECTBO MasiblLies
nn6o opHoli pykm (MHorpa 6e3 60nbWOro nansua), NnM6o obemx
PYK, a WHOTAa PYK W HOr BMecTe B3ATbIX. TakuM MyTeM OCHO-
BOW CUYMCNEHUS Yalle BCero craHoBuauWchb umcna 5, 10 wam 20
ropasgo pexe 4 uam 9. MiHorga nocne OKOHYaHHS cyeTa Ha nab-
Lax fneBOM PyKW 3acyuTbiBanacb ele BCA pyka;, Tak mMorna BO3-
HUKHYTb CMCTEMa C OCHOBaHWeEM . He WCKIOYeHa W fpyras BO3-
MOXHOCTb. MOXEeT 6bITb, 3Ta CUCTeMa MPOU3OLINA OT CKPeLleHUs
LBYX 60fee ApPeBHWX CUCTEM C OCHOBaHUSMU > U 3, NOLOOGHO TOMY
Kak cuctema C OCHOBaHMEM 1. MoOrfa 6biTb NOMyyYeHa CKpelie-
HWEM CUCTEM C OCHOBaHuAMU 3 u 4.

Ecnv nocne OKOHYaHMs cyeTa Ha nNanblax 00emx pyK 3acuum-
TbiBanacb eule Bcs (npaBasA) pykKa, — BO3HUKAIU CUCTEMbI C OC-
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HOBaHWEM 1., Hanpumep Yy HOBO3eNaHALEB, B fA3blKE KOTOPbIX
nmetroTca cnosa Ana 1., Il »m 113 wn rge .. BblpaxaeTtcsa
Kak «11 ¢ 1» 13 kak «11 ¢ 2», 22 Kak «pgBaxpgbl 11» u 1. A
Ho peBATMpPUYHAA W OAMHHAALATMPUYHAA CUCTEMbl BCTpevyarTCcs
pesKo.

[MOHATHO, YTO CUCTEMbI cyYuC/ieHUs C 60fiee BbICOKMM OCHOBA-
HMEM BO3HWKAW MO3Xe, 4YeM C Hu3WwuM. Bbnarogaps pasBuTuio
CHOLWEHUA MeXAYy PpasnnYyHbIMW NAeMeHaMu, YCUAeHUID ob6MeHa
MeXAY HUMW, HAUMEHOBAHUSA UYUCAUTE/bHbIX U CUCTEMblI CYUCe-
HUA 06beaMHANUCL. CUCTEMbl C HU3KUM OCHOBaHWEM (KakK ABOWY-
Hag Min NATEPUYHYS) OKa3aiUCb MeHee MPUrofAHbIMU, Yem fecs-
TepuyHasa cuctema, Tak Kak B HUX filaXKe CPaBHWUTENbHO HeboNbLINe
yncna BblpaXanucb [AOBOAbHO rpoMo3ako. C Apyroil CTOPOHbI,
MW CUCTEMbl C BbLICOKMM OCHOBaHMEM, KakK fBajuatupuyHas
cucTema, He onpaBAblBaiMCb Ha MpakTMke, Mbo oHWM TpeboBanu
3aMOMUHAHUA 60/MbLWIOro0 4Ymcna 0cobbiX CMOB — Ha3BaHU HU3-
WNX YUCAUTENbHbIX. TakuMm 06pa3om, B NpoLecce eCTeCTBEHHOrO
oTbopa B nofgaBnstoliemM BGONbLWIWHCTBE CNy4aeB BbIXWUa CUCTEMA
CYMNCNIEHNA C OCHOBaHMEM «CpefHel» BeNMYUHbl — fecATUYHas
cucTema cumcneHusa. 3HauyumT, ee 60MbWAs pPacnpoCTPaHEHHOCTb
BOBCe He CBMAETENbCTBYeT O TOM, UYTO MOMb3YIOLWMECA €0 Hapofbl
npuHagnexart K «BbiCclel pace». HaobopoT, B A3blKax 3TUX Hapo-
[LOB MMelTCs AOKasaTenbCTBa TOr0, YTO KOrfa-to M OHU NOJMb30-
Ba/IMCb CUCTEMAMW CUYMUCMEHUSA, AKOObI MPUCYLUMWU NUWb «HU3-
WM pacam».

OTMeTUM ele, 4TO XOTS fecATMYHaa cuctema 6onee yaobHa,
yem nATepuYHas WMNM ABajUaTMpuyHas, OHa ycTynaeT ABeHajua-
TUPUYHOA cucTeme. C 4NCTO MaTeMaTUYECKOW TOYKWM 3peHus Mno-
cnefHsa 6o0fiee BbIrOAHA MOTOMY, 4YTO €e OCHOBaHWEe 1: [efuTcs
Ha 3 n 4, 6narogaps 4emy nerko Npou3BOAUTb LEeACTBUSA C 4acTo
BCTPeYalolWMMUCA LeNeHUAMN OKPYXHOCTU U BpemeHu. [lBeHa-
juaTMpuyHaa cucTemMa BCTpeyaeTcs y HEKOTOpbIX naeMeH LleH-
TpanbHON AGpPUKKN; ee NepexXMTKOM SBAAETCA CYEeT MO AHXUHAM,
OIOOKMHaAM  [QIOXWUH — rpoccam, [AlXWHam T[poccoB — «maccam»
ana  6enbsi, nocyAbl, nucyebyMaxKHbiXx ToBapoB. B HoBeillwee
BPEMS COBEpPLUEHHO Heyfo6Has ANA MOBCEAHEBHOW XW3HW ABOUUY-
Has cuctema 6bl1a NpUMeHeHa C FrPOMajHOW BbIFOAOW ANS YCTPOWA-
CTBa ObICTPOAEACTBYIOWMNX 3NEKTPOHHbLIX BbIYUCAUTENbHLIX Ma-
WKWH. XO0TA 3anucb 4yncna B ABOWYHOWN cucTeme TpebyeT B cpefHeEM
B TpM pasa 60/blle 3HAKOB (o M 1), YeM 3anuCb 3TOr0 Xe 4ucna
[ecATb0 3HakKamu [ecATUYHOW CUCTeMbl, 3TO Heyao6CTBO OKYy-
naeTca TeM, 4YTO MallMHa He 3anucbiBaeT 3HaKuM B Heli Hynwo
COOTBETCTBYET OTCYTCTBME 3NEKTPUYECKOr0 UMNynbca, efuHHLe —
ero Hanuume, a 4nUCAO MMMNYNbLCOB, NPOM3BOAMMBLIX B BaKyYMHOW
TpybKe, HaCUMTbIBAETCA COTNAMM ThICAY B CEKYHAY.
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Mpn 06beAUMHEHUN CUCTEM CUMCNEHMA WHOTA4a BO3HMKANM
CMELaHHble CUCTEMbl C [ABYMSl OCHOBAHWAMU, Kak, Hanpumep,
Yy HeKOTOpbIX M/IEMEH CeBepoaMepuKaHCKUX WHAelLeB cucTeMa
nATepuyHo-gecaTuyHaa. Cnedbl CTYNeH4Y4aToro nepexofa OT CU-
CTEM CYMUCMEHWA C HW3LIKMM OCHOBaHWEM K cucTemam C 6ofee Bbl-
COKMM OCHOBaHMeM 3aMeTHbl W B f13blKaX COBPEMEHHbIX LWUBUIU-
30BaHHbIX HapofoB. Tak, B PYCCKOM f3blke 0 060/nee [peBHeEM
MPOUCXOXAEHNUN UYUCAUTENbHbIX «OAUH», «/[Ba» CBUETENbCTBYeT
TO, YTO, B OT/UYME OT OCTaNbHbIX UYUCAUTENbHbIX, HE W3MEHSIO-
WMxCca No pogam, OHW 06pPa3yrT MYXCKOW, XEHCKUIA U cpeaHunii
pof (B NaTblHW 3TO OTHOCUTCA U K YUCAUTENbHOMY «TpuU»), T. €.
paccMaTpuBalOTCA KakK npunaratefibHble.

ToT akT, 4YTO B PYCCKOM $A3blKE YUCAUTENbHOE «COPOK» He
o6pasyeTcs MO aHalioOrMM C YUCIUTENbHBIMU «TPUALATb», «NSATb-
fecaT» U T. L., a BblpaxaeTcs 0CO6bIM C/MOBOM, MOKa3blBaeT, 4TO
npexae Ha Pycum 6bin pacnpocTpaHeH cyeT MO COpoKam, W BOC-
NoMrHaHWe 06 3TOM YBEKOBEYEHO B COBPEMEHHbIX UUCAUTENbHBIX.
B camom pene, M3BeCTHO, 4TO €C060AM MpofaBalnCb MO COPOKaM,
M MHOTOYMCNEHHble COXPaHMBLUMECS 060pPOTWM MOKa3bIBalOT, YTO
«COPOK», OyAy4YnM OCHOBOW CcUMCNeHUsi, ynoTpebnsanocb BMecTe
C TEM KaK «KpaiiHee 4uUCNno» B CMbICNe HEOMpPeAeNeHHOr0o MHOXe-
ctBa ([50], cTp. 28). B cBA3M C TeMm, 4TO B APYrnX CNaBAHCKMX
A3blKaX HEeT 3TOW O0COBEHHOCTMW, CBSI3aHHOW C YWUCMUTENbHLIM A/S
40, a TakXe 13-3a TOro, 4YTO OHa BCTpevYaeTCs B fA3blKax HEKOTO-
pbiX HapOAOB, COMPUKACaBLUUXCS C PYCCKUMU, MpepnonaratT, 4To
COpPOKOBasi cUCTeEMa CYMCNEHMsA MpoHUKNa Ha Pycb m3BHe. Coxpa-
HUBLUMECA 060pOTHI, NpuAarLiMe Yucny 7 3HauyeHue HeonpeneneH-
HOW MHOXECTBEHHOCTM, HanpuMep «CEMEPO OAHOT0 HEe XAYT» U
T. M., CBUAETENbCTBYHOT (eCM OHWM He MO3auMCTBOBaHbl) O TOM,
4yTO U YMcno 7 paccMaTpuMBanoch Korga-to APeBHUMU CnaBsHaMu
Kak CToslee 3a Npefefiamum CUCTEMbl CUYMC/EHUS, NO-BUAUMOMY,
LUECTUPUYHOIA.

MHorga, HO y>Xe Ha 6onee BbICOKMX CTYMeHX pa3BUTUSA, B CU-
CTEMe CcuucneHus ans o6pa3oBaHUA UYUCAUTENbHbIX, MpeBbILIal0-
WMX OCHOBaHWe, ynoTpebnanocb He npubaBneHue, a OTHUMaHUe
HU3LWUX YNC/IMTENbHbIX. B pycckOM cueTe MMeeTcsl TakXe 3Ta 0CO-
6eHHOCTb, M60 uucnuTenbHble 20, 30, .., 80 obpasytTca nyTem
CNOXeHus, Mexay Tem kak 90 npu momowm BblYMTaHusA. He ro-
BOPAT «[EBATbAECAT», a «AEBAHOCTO», T. €. «[eBATb (fEeBATHIN
[eCATOK) A0 cTa». Bo MHOrux ypano-anTaiCKux s3blkax, Hanpu-
Mep, «/[eBATb» MOHMMANOChb KaK «OAWH W3 [ecsATuU»; B NaTblHW
19 — nnarieviginii, 7. e. «0ANUH 13 fABafjuaTW», TakXe W B CaHC-
KpuTe ” B [peBHerpevyeckomMm. JlanbHeillee pa3BUTUE CUCTEMBI
YNCNNTENIbHBIX CBA3aHO C €6 U306paXeHWeM HpU NOMOLLM 3HAKOB,
B 0COGEHHOCTU MUCbMa.
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N3yyeHne reorpadum pacnpocTpaHEHUs pPasMUYHbIX CUCTEM
UNCAUTENbHBIX JaeT BO3MOXHOCTb OOHapyXUTb HEKOTOPbIE 3aKOo-
HOMepHOCTU. ECAW NPpUHATL BO BHUMaHuWe COLMANbHO-3KOHOMMUYE-
CKHe YyKnafbl, rocnofcTBOBaBWIME B TOW WAM [LPYFOA MeCTHOCTH,
TO 3HAUUTE/bHYH BEPOSTHOCTb MpuobpeTaeT MPeANONIOXKEHUE, YTO
NATEPUYHble CUCTEMbl BO3HUKIM B MNEpuoj MaTepuHcKoro, a 6o0-
Nne CNOXHble — fecATUYHAA U [ABajguaTupuyHas — B Nepuog
OTUOBCKOro poga. OfHako apxeofnorumuyeckue, aTHorpauveckme u
NINHTBUCTUYECKME MaTepuanbl He JalOT NOKa AOCTaTOYHO Hajex-
HbIX OCHOBaHMI NS TOro, 4yto6bl NMPUYPOYUTb OTAE/bHbIE 3Tambl
pasBUTUSA CUCTEM YUCAUTENbHBIX U MOHATWA 4ucna Boobule K 60-
Nniee KOPOTKUM nepuojam pas3BuTus obLiecTBa.

UucnoBble 3HaKW. YXe Ha CPaBHUTENbHO PaHHUX CTYMeHAX
pasBUTUA MNepBOOLITHON KyNbTypbl, HapsAy CO 3BYKOBOW peubto,
4yenoBeK MOMb30Ba/CA He TOMbKO COMPOBOXAAOLIMMUN ee >xe*
cTamu, BblpaxkalolW MMM npexpie Bcero ero amouuun. CyuecTesoBan
N cBOe06pasHblli «A3blK CUrHaNOB». 3HaKaMW Ha Mnecke WAM OT-
MeTKamMu Ha CTBONlaX W BeTKaX [epeBbeB OXOTHWUK, Mpecnegyowmni
OWyb, MOKasblBan CBOUM cOpogMyvam HanpaBnieHue. 3ByK b6apa-
6aHa, AblM KOCTpa M T. M. NepefaBajin W3BECTUS WMHOrAa Ha rpo-
MafHble paccTosHWA. TomaraBK WM BepeBKa C y3enkamu, KOTO-
pble LOCTaBASfN TFOHel W3 OAHOW MNIEMEHHON rpynnbl B APYryio,
onoBewanu 0 BOWHe, oxoTe ¥ T. 4. Bo Bcex 3aTmx cny4vasax, BAPO-
yeM, KaK U B YCTHOW peuun, rge mMexay 3BYKOM «KaMeHb» U npef-
MEeTOM KaMeHb HeT HWKaKoro CXO0ACTBa, — MbICNb MepefaBanach
MyTeEM YC/IOBHbIX 3HAKOB — CUMMBO/IOB.

MpuBbIYKA K TaKOMY «f3blKy CUMBO/IOB» [OBO/IbHO pPaHO Bbl-
3Bana K XXW3HW pasnnMyHble CMocobbl 4McnoBOoW 3anucu. Bes Hee
yXe Henb3sd 6bino 060iTUCL. C pa3BUTUEM XO3ANCTBA, BO3MOX-
HOCTbIO ¥ HeoO6XOAMMOCTbLIO f[efnaThb 3amachbl, a TakKXe C pasBu-
TMeM o06MeHa, MPUXOAUSIOCh He TOMbKO CUYMTATb, HO U 3aMOMUHaTb
COCUMTaHHble Konu4yecTBa. [lepBOHa4YanbHO /Ny4YW UM CPeACTBOM
4NA 3aNOMUHaHUA Yucen oKas3ancs CYEeT Ha nanblax.

MpeactaBuM cebe nMepBOOLITHOrOo 4Yenoseka. BoT oH cocumTan
00 s, T. € A0 60NbWOro nanblia NpaBoil pyku. UTobbl 3amOMHUTb
3i0 4ucno, emMy [OCTAaTOYHO 3aNOMHUTbL 3TOT Maney, M TOorjga OH
MOXeT Bcerfja, MOBTOPWB CYeT A0 Hero, BOCCTAHOBUTb COCYMTaH-
Hoe umcno. Mo nanblbl He O6bIINM €4UHCTBEHHbLIMU «3aMeHUTe-
NAMU» NOACYUTbIBAEMbIX NpeaMeToB. 3apy6Ku Ha nanke WAM KO-
CTW, CBA3Ka MPYTbeB, Kyya KaMeWKOB WAW PAKOBWH MOFAN WK30-
H6paxaTb 4YMcno ybuTbix 3Bepei.

B 1937 r. B Uexocnosakun (gepesHs BecToHuue B MopaBun)
B packonkax, OTHOCAWMNXCS K ApeBHEKaMeHHOMY BeKy, Oblna Hali-
feHa nyyeBas KOCTb MOMO4Or0 BOfKa AAMHOMW B 18 CM, Ha KO-
TOpOli BbiceYeHO 55 ray6oKnx 3apy60K — napanfiefibHbiX YepToyek.
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MepBble 25 w©3 HWX CrpynnupoBaHbl N0 MNATb, MOC/Ae Yero

psag 3akaHuumBaeTcs 3apybkoii, KoTopas B fABa pas3a ANWHHee

OCTanbHbIX. 3aTeM, ONATb-Taky ANMHHON 3apyb6KOW, HauyuHaeTcs

BTOpoin psag m3 30 3apy-

60K. ITOT [peBHEeRLNni

mMaTteMaTu4yeckuii  JOKy-

MEHT — u4ucnosas 3a-

NUCb  MNelWepHOro  ye-

noBeka — ABNSAETCSA Npo

obpazom 6MpPOK, CcueT-

HbIX Mano4yek, [0 CUX

nop WWPOKO NpUMeHse-

MbIX OXOTHWYbUMWU nNe-

MeHamMu Ma KpaiHem ce-

Bepe Cwubupn un Awme-

pukn. TonaTHO, 4TO OT

rpynnupoBaHus  4yepTo-

YeK NO NATb HETPYAHO

6bI0 nepelitn K BBefge-

HUIO 0coboro 3Haka Ans

NATEPKU, KOTOPbIM Mep-

BOHAa4anbHO n cny-

XNNO n3obpaxeHue aTux

yeptouek. B pgpyrux

cnyvasx, Hanpumep |y

WHKOB, [peBHEro Ky/b-

TypHoro Hapoga [lepy,

MecTo 6MPOK 3aHUManu

KBUNY — LBETHble LWHY-

pbl C y3namu W3 ksuny

B rocyjapctee WHKOB

COCTaBNANUCH uenble

Konnekumun, CcOOTBETCT-

BylOlWMe Hawum byxran-

Tepcknm 3anucam. Kpac-

HbIA LUHYP CAYXWUN ANA

Puc. 1. Koctu ¢ 3apybkamu. cyeTa BOWHOB, 6enbli —

ona cyerta cepebpa, 3e-

NeHbl — xneba. Y3nbl, B 3aBUCUMMOCTW OT CBOEi CMOXHOCTH,
nmMmenn 3HayeHuUe 1, 10, 1200 U 1000.

YKasaTb [OCTOBEPHO MPOUCXOXAEHMWE KaXAOro 4MUCAOBOro
3HaKa B OTAe/IbHOCTU He BCerfga BO3MOXHO Tak Xe Kak M B npo
67eMe 0 NPOUCXOXAEHUN HaUMEHOBAHWUSA OTAENbHbIX YUCAUTENb-
HbIX B TOM WAW APYroM f3blKe, Mbl HaxoguMmcs 34ecb B 06nactu
runotes. Tak, Hanpumep, YTBepXAakwT, 4yTo apabckoe yeTbipe —
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«ap6a» nNpou3owWwno OT C/0Ba, BbIpaXaBLIEro MOHATUE «YeTBepo-
HOroro», B [0Ka3aTe/NbCTBO 4Yero NpMBOAAT POACTBO 3TOr0 C/0OBa
C rnaronom «paba’a», 03Ha4YawWMM «NACTUCb» U «UATU PbICbIO».
Y6eaAnTeNnbHoCTb MNOLOGHLIX AOragoK 3aBWCUT OT AOCTOBEPHOCTU
MONIOXKEHWA TOr0 WAM APYroro Hanpas/leHUs CPaBHUTENBHOTO
A3bIKO3HAHUA, JIerWMX B MX OCHOBY, a MO3TOMY BeCbMa COMHU-
TenbHa.

Mo no Bce, 0NHaKO, BbITNAAMT TaK HeonpefefeHHO. Mbl Mo-
XEeM, Hanpumep, C YBEPEHHOCTbIO YTBepXAaTb, YTO HaWWU LUGpPbI
1.2, 3 HE3ABUCMMO OT TOr0, KakKUMW WCTOPUYECKUMMU NYTAMU OHW
pownun po nac (06 aTom peub GygeT Bnepeau), BO3HUKAM U3 CKO-
POMWCHOW 3anucu OfHOWM, ABYX, TPeX 4YepToyek. Pumckue uugpbl
AN 3TUX XKe 4yucen BOCMPOU3BOAAT YepTOUYKU 6e3 M3MeHeHuid. Ho
Mbl 3HaeM MpMMepbl U APYrOro NpPoucXoXAeHus Ludp: BEpOsTHO,
4yTo puUMCcKas uugpa «nNAaTb» BO3HWMKNA ynpouieHuem uepornuda,
n3obpaxasluero pyky. HakoHey, npumep TpeTbero Buaa npouc
XOXAEHUS Uupp faeT Ham pumckas uudpa «cto». C, SBASIO-
Wwafcs HavyanbHOW OYKBOW NATWHCKOFO YUCAMTENbLHOrO Ccemiwim.
YKa3aHHble TP cnocoba NPOUNCXOXAEHUS YMCAUTENbHbIX — U3 Me-
TOK, M3 nepornngos u un3 6yks (KOTopble, Kak U3BECTHO, CAMW BO3-
HUKAW M3 Mepornmu@oB) BCTPevalTCsH Y pa3HbiX HApOfOB Ha pas-
HbIX MCTOPMYECKMX 3Tanax. MMIHorga, Kak nokasbiBaeT NPUMEpP C pUM
CKUMW LMuGppamun, B OKOHYATeSbHO YCTaHOBMBLUEWCA cuUCTeMe 3a-
nMcu ymcen npeacTaBfieHbl Bce Tpu cnocoba, NpuBeAeHHbIe Bbille.

Wepornng, o60o3HavarOWmMii 4nucno, CyuwecTBEHHO HUYEM He OT-
nnyaeTcs OT umepornuga, ob6o3Havarowero nA60e APYroe MOHSA-
TMe YucnoBble 3HAKU BO3HUKAM B GOMbLIMHCTBE CAy4YaeB BMeCTe
C [Apyroin wuepornuuyeckoin MUCbMEHHOCTbIO, BepHee, Ha ee
OCHOBe. 3HauYMT, OHM HecpaBHeHHO 6o0/fiee MO3JHEro MNPoMCXoXfe-
HUA, 4YeM Te Uuudpbl, KOTOpble MPOM3OWAN K3 MeTOoK. oyt y
BCEX HAapojoB (Kpome KuTaiileB) nepBOHauyalibHOe uepornuduye-
CKOe MUCbMO, FAe KaXAblii 3HaK 0603Hayan Lenoe NOHATME, B A3bIKe
CMEHMWMI0Cb 3BYKOBbIM MUCbMOM — C/IOFOBbIM, KakK B SAMOHCKOM
(ynoTtpebnsembiM 34ecb BMeCTe C uepornudamu), uam OYyKBeH-
HbIM. Kak B pyCCKOM f3blke. HekoTopble uccnegoBaTenu, Hanpu-
mMep M. KaHTop, yAMBAAKTCA TOMY, 4YTO 3anucb 4ucesn ocTanachb
nepornupuyeckon — Kaxpgaa uumdpa o603HayvaeT Lenoe MOHATME.
Ho 3T0 06bACHAETCA OYeHb MPOCTO, TeM, 4YTO Mepornng — 3Hak
yncna — CAYXWUT He TONbKO ANA ero 3anuWcu, HO CBSi3aH C fel-
CTBMAMMW Haj ymcnamu. A ANs MaTemMaTUyecKux AelicTBUIA KOpOT-
KWil, nerko o603pumbiii nepornnd HecpaBHeHHO 60nee MPUrofeH,
4yem HanucaHHoe 6ykBaMu C€noBO. 10 3TOM Xe NpuyYMHE B MaTe-
MaTUKe, NpW JanbHelillem ee pa3BUTUM, HabnwpaeTcs Aaxe, Kak
Mbl ele YBUAWM, TEHAEHLMA, NPSAMO MPOTUBOMO/OXHAA Pa3BUTHIO
npoyeil MUCbMEHHOCTW €CAM paHblle MaTeMaTu4yeckue AeicTBUA
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3anucbiBanCh CA0BaMu, TO 3aTeM WX CTann o603HavyaTb 0CO6GLIMU
CUMBOMAMu, Bpofe 3HaKa paBeHCTBa «= », 3HaKa «+ » AN CN0-
XeHus n 1 4.

3apoxgeHune maTeMaTUyecKux LeACTBUA. BO3MOXHOCTb OTMe-
yaTb W 3aNOMWHAaTh Yucna, — 6yAb 3TO NpM MOMOLWW ManbLeB, Ka-
MeLKOB. a TeM 60nee MpuM MOMOULM 3anUCK, — 4Ype3BblYaiiHO CO-
feiicTBOBana pa3BUTUKD MaTeMaTMUYECKOro MbIlL/IEHUs BoobGUEe W
MaTeMaTM4YeCcKMx AeACTBUA B 0COBeHHOCTM. He cnyyaiiHO naTuH-
CKoe caicumiare — «cymtaTb», OTKyja Hale «KajlbKynupoBaTb»
NpoMcXoauT OT caicuini3 — KaMmelek, OT KOTOPOro MpoucxXomsaT
NaTUHCKOEe Ha3BaHWe W3BECTM caiclin M Ha3BaHWE XUMMUYECKOro
3neMeHTa Kanbums. [la M caMO CMOBO «4YUCMO», KaK yTBepxpjaeT
CpaBHMUTeNbHOE $3blKO3HAHWE, O0Ka3blBAeTCA POACTBEHHbIM C Na
TUHCKUM cifieiare — «4YeKaHUTb», «rPaBUPOBaTh» U WUMEET C HUM
obliee NPOUCXOXAEHME OT «NPOU3BOAUTL 3apy6KM, METKM»

Cama onepauus cuyeTa J[ONro npejcTasnsna TPyAHOe, rpo-
MO34KOe W YTOMWUTe/bHOe 3aHATMe. [L0 CUX MNOp HEKOTOpble Ha-
poAbl, HaxoAsAwMecs U MOHbIHE HAa HU3KUX CTYMeHAX pa3BuUTUS,
NMPOn3BOAAT cuyeT 6GOMbLWINWX YMCEN TakK: OAUH 4YenoBeK OTKNafbl-
BaeT Ha nNanblax o06enx pyK efuHWLbI, BTOPON — [ECATKU,
TPeTUiA — COTHM

B TeuyeHue TbicAYeneTUii eAUHCTBEHHbIMW MaTeMaTUYECKUMM
LeNCcTBMAMU ObINN CNOXEHWEe U BbluMTaHMe (Korga ymeHbluaemoe
6onblle, YeM BblYMTaeMOe) He6OoNbWMX uucen. MocCTeneHHO BO3-
HWKMO W YMHOXEeHMWe, cHayana KakK YABOEHWEe, Ha 4YTO fCHO YyKa-
3blBaeT ermnerckas mMaTtemMaTuka, B KOTOPOW YMHOXEeHue CBOAU-
NOCb K COYETAHUID YABOEHUS W CHOXEHMUS.

YMHOXeHUe, KakK MOBTOPHOE C/OXeHWe, faBano pe3ynbTar,
paBHO3HAUYHbIA pe3ynbTaTy MHOTOKpPaTHOI0 «060pavyuBaHUA» —
npou3BefeHNs [LAWHbI W WUPUHBLL. He cnydailHo y wymepuiiles
Mepoii naowagun cavkuna Hapsgy C KBagpaTHOM v NpAMOYroib
Hag nofocka B OAWH NIOKOTb [AWHbI W O4WH [AHOAM LNPUHBI.
TakuMm 06pa3om, BO3ZHUKHOBEHME YMHOXEeHUS 6bit0 00YyCN0BMEHO
BapOXAeHWeM 3eMefenns M NepBOHayYanbHO CBA3bIBANOCb C reo-
METPUYECKMMU MpeacTaBAeHUAMN ITWU reoMmeTpuyeckme npeacras-
NeHUa HaknagblBanAu CBOW 0OTNeYaTOK WM Ha 4YWUCTO apugpmMeTmnye-
CKMe TMOHATUA, HanpuMmep, «KBajpaTHble 4uUCna», «TPEYro/fibHble
ynucna» uM T. N. AHaNOrM4yHo 06CTOANO [4ENi0 U Y erunTsH U BaBU-
NOHSAH— MOCNeAHMe HasblBanu, Hanpumep, MPoM3BefeHne «a-La»,
T e nnowafb ABTOPbl CPeAHEBEKOBLIX MaTeMaTUYeCKUX COUYUHe-
HUA Ha apabCKOM f3blKe TaKXe Ha3blBalOT MNpOU3BEAEHUE «MO-
BEPXHOCTbIO» («CaTX»), UMes B BUAY MPAMOYTFONbHUK

3HauYMTeNbHO MO3Xe, YeM YMHOXEeHUe, NosABUIOCL aeneHne Ko-

HeyHo, NOHATME  BO3HWKNO CpPaBHWUTENbHO paHO HO OHO He cBA-
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3bIBan0Cb C YMCNOM 2. DTO HETPYLHO MPOBEPUTbL: Befb YYyTb NI He
BO BCeX f3blKaxX, TakK Xe KakK M B PYCCKOM, CN0OBa «MOMOBUHa» U
«AiBa» He NpPoMcxofdaT oT obuwero KopHA. lNpegcTaBneHue 0 TOM,
4yTo [eneHne — feicTeme, 06paTHOE YMHOXEHMWKO, YTBEPAUIOCH
NWWb B pe3ynbTaTe AJAUTENbHOro0 pa3BUTUA MaTeMaTUYecKoro
MbILLTEHNS.

C nosBneHWeM [eiCTBUS [eNeHUs BO3HUKIW U CUCTEMbI CUMUC-
NeHns, UCMNONb3VIOWMe ero Hapsafy CO C/O0XEHMEM W YMHOXe-
Huem. Tak BefeTca CcYyeT B [AaTCKOM fA3blke, rge fo 49 nosb-
3ylOTCA [AecATUYHON CUCTEMOW, a fJanblle — ABafLATUPUYHON,
NpMYeM HeuveTHble LECATKM BblpaXKaldTCA KaK MOMOBUHbI GaundKaii-
Wwnx gsaguatok. Hanpumep, 20 —iyve, 60 — ircnsinclblyve (7. e.
«Tpuxgbl 20»), 50 — Walvirensiniblyve (1. e. «nonosuna w3
TpeTbel ABajuaTKu»). HeuyTo MOXoXee eCTb U B PYCCKOM fA3blKe,
Korfga roBopsaT «nontopa» (T. €. «M0f BTOpa», «N0OI0BUHA BTOPOTo

uncna»). FOBOPUAMN TaKXe «MONTpeTbs» = 2-N-, «MonyeTBepTa» =

= 3, «nonnsta» = 4 | U T. N. B HacToswee Bpems 3TO coxpa-

HUMOCb B HA3BAHUAX BPEMEHU, HANpPUMep B BbIPaXEHUAX «MOS BTO-
poro» (1 yac 30 MWH.), «non TpeTbero» (2 yaca 30 MWUH.) ” T. [.
K atomy 60nee nosfgHemy nepuofy OTHOCUTCA U BO3HWKHOBE-

HWe MOHATUA Apo6eli -4. -[M T. 4. KakK BUAHO W3 C/OB, BbipaxKato-

Wnx 3T NOHATWA, nocnegHwne, B oTaAn4YKne OT-}\, YXe CBA3bIBaNCb

C NOHATUAMMN COOTBETCTBYIOLWMX LeNbIX yncen 3 n 4. 3apoxjeHue
LeAcTBMA AeneHWs W NOHATMA Apobeil TeCcHO cBfi3aHO C mpouec-
COM W3MEepeHns, pa3BUBLUMMCA W3 MaTepuanbHbiX NOTpebHOCTEN
yXXe 3HauuTenbHO NpoABWHYBLUErocs o6liecTBa.

BO3HWKHOBEHWE FeOMETPUYECKUX MOHATUA. YueHble-uaeannucTbl
06bIKHOBEHHO YyTBepXjakwT, O6YATO reomMeTpuyeckume npepcrase-
HUA W NOHATUA, KaK 60/iee KOHKPeTHble, YEM MOHATUA YUCTO KO-
NNYeCTBEHHbIe, BO3HMKNM 6narogapsa TOMY, 4YTO JaHHOe Ye/l0BEKY
anpuvopu, 40 BCAKOr0 MaTepuanbHOro onbiTa, abcTpakTHOe MNOHSA-
Tne 4yucna ctano BnocnegcTBuM NPUMEHATLCA ONA WU3MEPEHUA Be-
NNYMHBI. Ha camoMm fene, TaK >Xe KakK M MOHATMe 4yucsia U 0f4HO-
BPEMEHHO C HUM, MpOCTeilllMe reomMeTpuveckne MpeLCTABNEHUSA
BO3HUKAW M3 MaTepuanbHOW MNpakTUKW. YCNoBUS NPOU3BOACTBA,
jaxe camMoro nNpMMUTUBHOIO, a B fJanbHeliweM U o6MeHa Tpe-
6oBany M3MepeHUs MPOCTPAHCTBEHHbIX BeNWYMH, Ha MNEPBbIX MO-
pax nycTb XOTb Camoro HeToyHoro. EfuHuMUaMW U3MepeHusa,
BeCbMa rpy6biMy U HEYCTOWYMBLIMMU, CAYXWUAW 4alle BCEro 4vacTu
yefoBeyeckoro Tena. HasBaHue Bpode «J/OKOTb», «Crona», «ca-
XeHb» (TO, YTO JOCATAaeMO — paccTofHMEe MeXAy Koumamu nanb-
LeB PYyK, PacCTaBNEHHbIX Ha WWPUHY HNeY), «4liM» (Mo-HeMeLKu
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Bawnen— 6onblWwoli naney; WUMpUHA 3TOro nanbua), «QyT»
(no-aHrauniicku To0i — HOra, CTYNHS) WM T. N.— KakK Henb3da
nydue y6exaalT Hac B 3TOM.

Yxe B MO34HeNe[HWKOBYI 3MOXY 4YeNOBEK BblJeNblBan «reo-
MeTPU3NPOBaHHbIE» OPYAUS, KPEMHEeBble MAACTUHKK, WMetoLlwmne
(hopMmy TpeyronbHuka, pomba wuauM Tpaneuuu. IOTU NpaBU/bHble
(hopMbl BO3HUKAM MNOCTENEHHO, Kak Hambonee uenecoobpasHoble,
Hanbosiee NpUCNOCOB/ieHHble K TOMV WAWM [PYyroMy TpyAOBOMY
npoweccy, nNpouM3BOAMMOMY KaMeHHbIM pPy6uMnoM, CKpebKoM, Ho-
XOM U T. N

Pa3BuTve TreoMeTpUYECKWX MpeAcTaBAeHU no-HacToAaleMy
ABUHYNOCH BNepefj € 3apoXAeHUWemM FOHYapHOro u TKaukKoro fena,
CTPOUTENbHOW TEXHUKW, C BO3HWKHOBEHMEM MWCKYCcCTB. OCTaTKM
noc\gbl HOBOKaMEHWOro BeKa, KOP3WHbI, BEpLIN, CETU U TKaHM
NPUBOAAT Hac K YOEeXAeHMWI, 4TO Yy MNepBOOLITHLIX NOA4eil 3TOl
3MN0OXW reoMeTpuyeckoe YyBCTBO OblN0 YXe BbICOKO pa3BuTo. CBOM
M3[ennMa OHU yKpallanum opHameHTamu, CAOXHbIMU COYETaHUAMM
TPeyronbHUKOB, MOBTOPSKOWMXCA MPAMOYrOfibHbIX cnupanein (me-
aHApOoB), KPYroBs, cnupanein. BrasgbiBascb B HEKOTOpPble W3 3TUX
reOMeTpMYecKUX OPHaMEHTOB, Mbl Y3HAaeEM B HUX CTW/N30BaHHbIE
(Urypbl XWBOTHLIX W NIOAEN; BEPOATHO, 3TO WMMeNo CBA3b C 3a-
pOAUBLUMMCA B 3Ty 3MOXYy aHUMUCTUYECKUM MUPONOHWMAHUEM.
MoXxeT nokasaTbCA CTPaHHbIM, YTO B OpPHaMeHTax Mbl Haxo4uMm
paBeHCTBO, nopobue u cummeTpuio ¢Guryp. Beab B abCcTpakTHOM
BUAE 3TUX MOHATWUIA, KOHEYHO, Yy MepBOOLITHOrO YenoBeKka eule He
6bin0. Mofob6HOE rapMOHMYECKOe MOCTPOeHMEe QUryp SBAANOCH
He pe3yNnbTaTOM pacCyXAeHusa, a cnefcTBMeM nojpaxaHus; 34echb
MOF/10 OKa3aTb B/IUSHWE TMOBTOPEHWE PUTMUYECKUX [ABUXEHWNA
NPOW3BOACTBEHHOW [AeATeNbHOCTW (Hanpumep, KONaHbfl, CeAHbA
M T. N.), B Urpax, nojgpaxaHue MHOroobpasHbiMm ¢opmam npu-
poAabl, YeTKaa MoBTopAlOLLaicA pUTMUKA TaHua. B 6onee nosgHee
BpeMsA B FeOMeTpPUYeCKUX OpHaMeHTax MOABUAUCH W YUC/IOBble OT-
HOLEeHUs, Hanpumep, B BUAe pa3bueHMs 60NbLIOTO TpPeyrofbHUKa
Ha MEHbLUME TPEeYronbHUKU WKW 3anOSIHEHWA TPeyronbHUKa Kpy-
XO0UYKaMun, MNpaBUIbHO pa3MeTeHHbIMW N0 CTpokaM. Tak, 3ane-
YyaTneHbl, HaMpPUMep, «TPeyrosibHble 4ucna» I; 3=1+2;
6=1+2 +3; 10= 1+ 2+ 3+ 4 n T. 4., KOTOPbIM Npugasanu
«Marn4yeckuin» CMbICI.

MpeBpalieHne ynucen B eTul NPOM3OLUNO0 TEM Xe MNyTeM, Kak
M BCKPbITOe MapKCcOM BO3HUKHOBEHME (eTuwmnimMa Boobue —
3TON WCTOPMYECKM MepBOHAa4YanbHON (OPMbl PENUTUO3HOTO BEpPO-
BaHMA. lMoHATMe uucna, — nnof abcTparupylowen AesaTenbHOCTU
4yesl0BEYECKOr0 MO3ra, — 4YesloBeK MpeBpaTW/a 3aTeM B CaMOCTOS-
TeNIbHYI, CBEPXYYBCTBEHHYK CYLHOCTb. CHavana 4enoBeK Nony-
ynn NOHATUE uYnMcna Kak abCcTpakuui OT OTAebHbIX Beulei. Mo-
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TOM OH OTOpBaj YMCA0 OT BeuWlell M MPOTUBOMOCTABW €ro 3TUM
Xe BeiuaM. N Korga OHO CTOS/I0 Nepef HUM KakK NMWEHHas 4vyB-
CTBEHHOCTM abCcTpakuusi, OH U3YMUACA eMy U Hagenun ero aH-
TacTUYeCcKOol CNOCOBGHOCTHI MPUHOCUTL CYACTbe WAM HecvacTbe.

B OypXxya3Ho# wucTopuM MaTemMaTUKU MNpPOLBeTaloT «Teopum»
0 MPOUCXOXAEHWN MaTeMaTUYeCKUX MOHATUM U3  «Marmyeckoro»
MbIWAEHNS M O MUCTMYECKOM MOHMMaHUM MaTeMaTUKW KaK [BU-
ratene ee passuTua. Ha pgene xe ¢eTtuinsayms MaTeMaTUYeCKUX
MOHATHA BO3HMKNA He MpU CaMOM WX 3apOXAeHWW, a TO/bKO
C BO3HMKHOBeHMeM o6meHa. OHa Bcerfja ocTaBafacb AuWb Mo-
60YHbIM MPOAYKTOM pa3BUTUS MaTeMaTUKU — ee BAWSIHHE Ha 3TO
pa3BMTME HMKAKOW pellatolleil ponm He urpano.

CoopyxXeHune cBaillHbIX AOMOB B CpefHeli EBpone, 601bLinX
XUNNLW, aMepUKaHCKUX WHAelLeB W [Apyroe CTPOUTENbLCTBO He
MOrno 06xoAuTbcsi 6e3 MpaKTUYeCKOro 3HaHMsA 3a4aTKOB Mexa-
HUKW (CTaTUKKU), 6e3 YMeHbs MPOBOAUTbL MPSIMble H OTBECHbIE fiU-
HWW, NPOBOAUTL MpAMbIe MOA4 NPAMbIM YrioM. 3TU AeWCTBUA OCY-
LW eCTBAANNCL NPU NOMOLM HaTATMBAHUSA BepeBOK, APEBHUE rpeku
TaKW HasbiBaNM eruneTcKkMx reoMeTpoB «raprefoHanTai» — Ha-
TArMBaTenu BepeBOK. AHaNOrMyHble Ha3BaHWA UMENNCb M B accu-
puiickom u apabckom si3bikax. [peAcTaB/ieHWe O NPAMOA NMHWUK
TECHO CBA3aHO M C MPAAEHMEM U TKa4yeCTBOM, Ha 4YTO yKa3blBaeT,
Hanpnmep, poAcTBO CNoBa «IUHUA» (M3 NaTUHCKOTO A3blKa) C Ha-
3BaHMeM fbHa (natuHckoe linwn, KOTOpoe 03HayaNo U NbHAHYIO
HUTb, U MOMOTHO, OTKYfa «/IMHONEYM»).

Ho 0co6eHHO cubHOE BAWSHUE Ha pPa3BUTUE TEOMETPUYECKUX
npefcTaBNeHWiA 0OKasano, Korja OHO MOSIBU/IOCH, 3emjefjenue.
Ecnm roHuapHasi, TKaukas, a TakXe CTpoMTenbHas TeXHMKa Tpe-
6oBanu B MepBYylO oyepefb W3MEPEHUA ANUH, TO ANA 3emiefenus
HY>XHO OblNI0 M3MepeHMe nnouwajei n obvemos. N3mepannce nno-
Wwaanm 3emMenbHbIX Y4YaCTKOB, EMKOCTb COCYAOB M amb6apoB, 06beM
BbIHYTOM MpU 3eMAAHbIX paboTax 3emnan. Mbl 3HaemM u3 coxpa-
HUBLUIMXCSH KAWHOMUCHBLIX 3anucei LWyMepuiiLeB W BaBWOHSAH, 4TO
eAUHULbI U3MepeHUs nnouiagn U obbema 6blIM MPU CBOEM BO3-
HUKHOBEHUMN CBfi3aHbl C MaTepuasbHbIMU MNOTpebHOCTSMU 06 e-
cTBa. OKasblBaeTcs, Mepornug NOHATUA «nnowaib» TOXAEeCTBEH
C unepornudpom «KOAUYECTBO 3epHa» (HYXXHOro Anga noceea Ha
Hell); nepornud nNOHATUS «0OBEM» — C MEPOTNTNGOM «Kyya 3eMN»
(BbIHYTOlM npuM NPOM3BOACTBE OPOCUTeNbHbIX paboT). Pycckas
Mepa 06bemMa «BefpO» TaKXe YKa3blBaeT Ha KOHKpPeTHbI/ mpak-
TUYECKWI A XapaKTep MPOMCXOXAEHUA MPOCTPAHCTBEHHbLIX Mep.

3HauyeHMe 3a4aTKOB acTPOHOMUU. YXXe NaeMeHa MepBOObITHbIX
KOYEBHWKOB-CKOTOBOAOB MpW nNepeaBMXEHUU M0 6GeckpailHum
CTEMAM HYXAaluCb B OpUEHTUpax. TakK Havyaaucb UX HabnO4eHUs
3a ABuXKeHueMm 3Be3f. CMeHa [AHA M HOYM M CMeHa BPeMeH roja
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ObIIN, HECOMHEHHO, MOAMEYEHbl AaXe YeN0BEKOM KaMEHHOro BeKa.
OHM paBanu emy BO3MOXHOCTb 6narojaps CBOeMYy 3aKOHOMep-
HOMY MOBTOPEHUIO XOTS 6bl NPMGAM3UTENbLHO NpefyragbiBaTb Ha-
CTynneHne HebNaronpMATHOrO XONOAHOr0 WM 6GNaronpuATHOrO Ten-
noro BpemeHu. MpaBja, Kak MoKa3biBalOT HabnwgeHUs Hapg 06u-
TaTeNs MU TPOMUYECKUX NIeCOB, OHU MPUAAKT CPaBHUTENbHO Maso
3HAYeHUA He O4YeHb OLWYTWMON TaM CMeHe AHA W Houn. [o3Tomy
Henb3s COrNacuTbCs C BbICKa3blBAHUAMU, YTBepXAawolWwmumuy, 6yaTo
CYeT BpPEMEHW Urpan pelawly poab MpU CaMOM BO3HUKHOBeE-
HAW MNOHATWMA unucna. Ero BAuWsiHWE nNposBUNOCH NWWb Ha 6onee
BbICOKMX CTYMeHsfX 06lecTBeHHOro pas3sutusi. C nepexofom
K 3eMfefenunto 3a4aTky 3HaHUN O BMAMMOM ABUMXeHMKU ConHua,
NyHbl 1 3Be3p cTann Heo6X0AMMbI ANA PEerynaMpoBaHUA MOMEBbIX
paboT. Tak, ewe B paHHKO 3NOXy NacTyLWeCKUX HapoLOB BO3HUK
NYHHbIA KaneHgapb. Pa3BuTue obmeHa, a B CBA3U C 3TUM U Mope-
nnaBaHus, MPUBENO K faNbHellleMy yCOBEPLUIEHCTBOBAHUIO acTPo-
HOMWYECKUX 3HaHWIA, KpaliHe BaXXHbIX A1 OPUEHTUPOBKU Ha MOpE.

Mo acTpoOHOMMYECKME 3HAHUS HeMbICAUMbI 6e3 pa3BUTUA 3Ha-
HW/A MaTemaTuMuyeckux. BHauane cnyuaiiHoe, a BMOCNeACTBMM BCe
6onee n 6onee cuctematumyeckoe HabnwgeHue HebecHoro csoja
NpUBENO K O3HAKOMJIEHUIO CO CBOWCTBamMuM Lliapa, Kpyra u yrnao-
BbIX HanpaBneHuii. MNpaBaa, Kpyr B BUAe TOHYapHOr0 Kpyra £
Koneca NOBO3KW Obln euie paHblle W3BECTEH MHOIMM HapofaMm.
Ho acTpoHOMM4YecKoe MNOHMMaHWe OKPYXHOCTW KakK Boob6Gpaxae-
MO/ NWHWW, KOTOPOH 3aTeM CTanu [LeNnTb Ha paBHble 4acTu, Npo-
BOAMTb B Hell xopabl W T. 4., 6bI10 HECPABHEHHO 60Niee TNYy6OKUM.
C 3apoX[JeHuMeM acTPOHOMMUM TeOMeTpUYECKUEe MOHATUS LUNPOKO
pacnpocTpaHUANUCb Ha BCe TPeXMepHOe MPOCTPaHCTBO, MEXAY TeMm
KaK Mpexpje, ecnM He cuyuTaTb M3MepeHMe MpocTelinx 06bLEMOB,
OHW B OCHOBHOM OFpaHWM4YMBaIUCb NULb JBYMEPHON M/IOCKOCThHO.

Takum o06pa3om, 3aBeplIUICA NepBblil, Ha4YanbHbIR nNepuop
pasBMTMA MaTeMaTUKM, OTHOCAWMUIACA K LOKNacCOBOMY MepBOO6LIT-
HOMY O06LLeCTBY — MNepuof 3apoXAeHWUs ee OCHOBHbIX, MPOCTeii-
WKNX MOHATWIA. BO3HMKHOBEHWE WM pa3BUTME MaTeMaTWKW Ha 3TUK
ee repBOHayaNbHbIX CTaAUAX MOMHOCTHIO MOATBEPAUAN BbiCKa3aH
HOe JHrenbCoM B «AHTU-[OPMHTE» MOJIOXKEHWE, YTO «KaK U Bce
Apyrve Hayku, MaTeMaTWka BO3HMKNA W3 MNPaKTUYECKUX HY>XK]
ngein: U3 n3mepeHus naowafeil 3eMefbHbIX Y4acTKOB U BMECTU-
MOCTW COCY[OB, W3 CYUCNEHWA BPeMeHM U u3 mexaHuku» ([=],
cip 37).
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FNABA I

MATEMATUKA B PAHHEM PABOBNALE/IBHECKOM
OBLWECTBE

PaHHepaboBnagenbyeckoe ob6buectso. HaunmHas ¢ VI Toicave-
fietTms A0 H. 3., Ha rpomMagHoOM npocTpaHcTBe, OT Ermnrta Ha 3a-,
nage fo Kutas Ha BOCTOKe, MOCTEMEHHO COBepLUasioCh pa3noxe-
HMe nNepBo6bLITUO-06WMHNOIO CcTposi. C Mepexo4omM OTF KaMeHHbIX
OpyAuiA K MegHbIM W OGPOH30BbIM, a 3aTeEM W >XXefe3HbIM, BMeCTe
C YCOBEPLIEHCTBOBAHMEM CEMbCKOT0 XO03AKCTBa OT MOCAELHEro OT-
Lenunocb pemecsio Kak caMOCTOATefNbHOe 3aHATMe. [lodABunach
yacTHas COOGCTBEHHOCTb Ha cpefcTBa MNPOM3BOACTBA, Hayano 3a-
poXpgaTtbcs Knaccooe o6uwectBo. C IV Tbicayenetns A0 H. 3.
B Erunte un Meconotamuu, B Kutae n MHammn, a nosgHee B 3a-
KaBka3be M B CpeaHeii A3nnm obpasoBanucb U pas3BuMBaNUChL fAec-
noTmyeckne paboBnagenbyeckue rocygapcrea. AHanOrMUHbIA Npo-
Lecc, X0TA W 3HAYUTeNbHO MO3Xe, MPOUCXOAUN M B 3anagHoMm no-
nywapun y unMaenckmx naemeH Mais, MHKOB W aLTeKOB.

JTa HoBasi, 60onee BbicOKasi (hopma obuiecTBa 3apoXxpganiach
B 6/1aronpuaTHLIX KAMMaTU4YeCKUX YCNOBUSX, Yallie BCero Ha 6e-
perax 60. >Wux pek, rae NAoAopogHas no4yBa faBana 6oraTbli
ypoxaih CTeCHeHHble ropamum U MNYCTbIHAMWU, 3TW TPOMafHble Oa-
31UCbl HE MOrM pacwunpatbca. lNMeprnognyeckne pasfiuBbl pek YHU-
yToXKanu pesynbTathl Tpyga. oaToMy 34ecb WMPOKO pa3BUIOCH
CTPOUTENLCTBO fAamMb M KaHanoB, OCyweHuMe 60M10T, YCTPOWCTBO
BogoemoB. Korga B AanbHeillem B YacTHYH COOGCTBEHHOCTb Mpe-
BpaTmnacb W 3eMfsi, PyKOBOACTBO OpPOCUTeNbHbIMW paboTamu,
paBHO KaK W perynupoBaHue BOAOCHabXeHWs, cCOCpPeAoTO4YMBa-
NoCb B OpraHax BfacTW, MECTHOW WAW rocyaapcTBeHHo. OpHo-
ppeMEHHO C pa3BUTUEM pemecna W TOProB/iM BO3HWKanM ropoja,
oTAnYawWwmecs 3HaYUTeNbHbIM pasBUTUEM CTPOWUTENbHOW Tex-
HUKW, B OCOGEHHOCTW YKpenneHwit, LBOPLOB M XpamoB MHoro-
YUCNIEHHbIE BOWHbI MPWBENN K CO34aHWI0 BOEHHOW TEXHWKMW.
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JKOHOMUYECKYO OCHOBY paHHero paboBnafgenbyeckoro obuie-
CTBa COCTaBNAN0 HaTypaibHOe XO3AMWCTBO CeNbCKUX OO6LUUH,
akcnnyatupyemblx paboBnajenbuamu, BOeHayaNbHUKaMu, Xpe-
uamu. BmecTe ¢ TeM, ropoja npeBpaTUUCL B LEHTPbl TOProBAM,
KoTopas Benacb Kak KapaBaHHbIMW, TaK W MOPCKUMWU MNYTAMM.

Bca ata cnoXHas nNpou3BOACTBEHHas 3KOHOMMYecKas W Tex-
HU4Yeckas [esTeNbHOCTb Tpeb6oBasa 60NbLIOIO KOAMYECTBa pasHo-
CTOPOHHUX 3HaHWA. OHWM 6bINM COCPeAOTOYEHbI Y 0CO60MA rpynnbl
LO/MKHOCTHBIX WL, 3HATOKOB KafleHAaps WM MeXeBaHWfA, OCHOB
CTPOUTENbHOr0 fAena W MeTanaypruum, MmegumumHel n cbopa Hano-
ros. B HeKOTOpbIX U3 paHHepaboBnagenbYecknMx o6LeCTB 3Ta CTO-
poOHa TroCyjapCTBEHHON aAMWHUCTPATUBHON [esATebHOCTU Haxo-
Avnacb B pykax >peuoB. K cocnosuio ynpasuTeneii npuHagne-
Xanu TakXe nucubl, HA 0643aHHOCTU KOTOPbIX, KpOMe BefdeHuUs
pasHOpPOAHOW OTYETHOCTMW, Nexanu NOAroToBKAa W 06yyeHue 6Yy-
AyWMX MPeeMHUKOB.

[MOCTOAHHbIE BOWHbLI NPUBOAMAN K TOMY, YTO LapcTBa, BO3HU-
Kalowue B pe3ynbTaTe MOKOPEHWUS OTAENbHbIX KHAXECTB, pacna-
fanucb HakonneHHble BeKaMW KYNbTypHble LEeHHOCTM rmbnnm Ha
pasBasMHax MNOrmM6WMX LApCTB 3aTeM BO3HWKanu HOBblE.

Mpu Bcex 3TWX nepemMeHax, HEOLHOKPATHO 4epenoBaBLUUXCA
Ha NPOTAXEHWUMW ThicAYeneTuid, 3emnefenbyeckas OCHoBa o06Le-
CTBa MeHsANacb KpaiHe meaneHHo. OCHOBHas MNPOW3BOAUTENbHAA
cuna obuwectsa — pabbl U KpeCcTbAHE-HEBONIbHUKN — He Oblin 3a-
MHTepecoBaHbl B NOAHATUW MPOU3BOAUTENbHOCTU TpyAda. MoaTomy
KYNbTYpHbI/ nporpecc coBepliancsd 34ecb NOYTM He3aMeTHO, Hayka
N TeXHUKA HOCWU/IM 3aCTOWHbIN XapaKTep.

KoHcepBaTM3M KynbTypbl paHHero paboBnafgenbyeckoro o06-
WwecTBa 0CO6EHHO 3aKpennsnca Tam, rfAe BAacCTb XPeLuoB CAnNach
C rocyfapCTBeHHON BnacTblo. ITOT Xe KOHcepBaTWU3M 6bin npwu-
YMHOW TOro, 4TO, HECMOTPSA Ha LWMPOKOE pa3BUTUe TOProsBau Me-
XAY OTAeNbHbIMW Hapojamu, 3acenBWMUMU TFpOMafHYl Teppu-
TOpUK, pacnpocTpaHaswyrca or Huna o AHU3BLI L3AaH, Kynb-
Typa KaXAoro M3 HMX OTamM4yanacb 60/ee pe3ko OT KynbTypbl
APYrux HaoofoB, YeM HA 6osiee nNo3gHMX cTyneHax uctopum ([51],
cTp s: [52], cTp. 24 31).

MaTtemaTuka paHHepaboBnaje/ib4eckoro obuiectsa. AKOHOMMU-
Yeckue u MNONMIUTUYECKUE ycnosua paboBnajenbyeckoro obwectsa
onpefenunn u xapakTep pa3BuBaBLIEWCA B HEM MaTeMaTuKu.
34ecb OHa Oblfa B NepBYH o4yepedb NPakKTUYECKOW HayKoW, co3fa-
BaemMoil ANS NPOM3BOACTBA BbIYUCAEHUA W U3MEPEHUN, Ana yao-
BNETBOPEHUS XO3AWCTBEHHbIX NOTPebHOCTel rocygapctea. ToJNibKO
3TUM M MOXHO O6BLACHWTL B OCHOBHOM 3MMUPUYECKUIA XapakTep
mMaTemMaTMku. Ee nonoxeHusa 6binM B 3HAYMTENbLHON 4YacTu Mony-
YyeHbl nNyTem npo6, Ha owynb OHa W U3naranacb TOrga MpevMmyv-
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LWEeCTBEHHO B BMAE KOHKPETHbIX 3afay, a He 06WWX npaBwuia, u
npenogHocunacb [AOrMaTUYecku: 3ajayun, KOTOpble Mbl HasBanu
6bl TUMOBbLIMU, HYXXHO ObINO 3aNOMWHAaTb- JUWb PeAKO AaBanochb
nosiCHeHWe, MpeAcTaBfdlolLLee CBOEro poja 3apoAbilieBOe AOKa3a-
TeNbCTBO.

Ho B ewe 60Mblueil cTeneHW fOrmMaTU4YecKWii xapakTep marte-
MaTUMKN paHHepaboBnafenb4yeckoro o6LiecTBa onpefensncs aBTo-
pUTapHbIM CKNafO0M MbILIAEHUS, MPUCYLLUM 3TOMY OBLLECTBY C €ro
€AVNHOMNYHbIM BNAacTBOBAHMWEM, MMEKLW UM B CBOE OCHOBE 3KOHO-
MUKY, Ha3BaHHY0 MapKCcOM H 3JHrenbCoOM as3nMaTCKUM cnocobom
npoussoacTBa. B aTom obuwecTtse, rge BonA fAecnota cyuMTanach
3aKOHOM, He 6bl1I0 MecTa ANA MbllWAeHWUs, AOUCKMBatoWerocs Ao
NPUYNH 1N 060CHOBAHUA ABMEHWIA, HM Tem 6onee And CBOOGOAHOrO
obCcyXaeHuns.

OpHako 6narofapsi TOMy, 4TO B Te4yeHMe CToneTuii ocoboe
COC/M0BME cNeunanbHO 3aHMManoCb CYETOM U WU3MeEpPeHUeM, He
TONbKO NPaKTUYECKW MNPUMEHSAS MUX B TEXHUYECKUX W 3KOHOMUYe-
CKMUX LEeNsix, HO M 06yyas UM HauyuHalLWMX, B MaTemMaTuKe cTanu
MOCTENeHHO pa3BMBaTbCA MPU3HAKM abCcTpakTHOW Hayku. BmecTo
MPEXHNX UMEHOBAaHHbIX YUCEN NpPeAMETOM U3YyYeHUs CTaHOBWNCH
yucna OTBMIeYEHHble, CTasM OcCO3HaBaTbCA 06UiMe npaBuna fei-
CTBUIA B panbHelilem Hapsgy € ycTaHOBUBLIMMWUCA apudmeTuye-
CKMMW MpaBunamMn 3apofunucb o6LiMe NpueMbl pelleHus 3agad
onpegeneHHoro tuna XoTa W He ynoTpebnsnncb GopMynbl, Kak
3TO Aenaetcsd y Hac TEM He MeHee B 3TUX NMpuemMax COLepXanuchb
3a4aTku anrebpanmyeckoro metofa. AHalOrMYHO W3 KOHKPETHbIX
N3MepUTENbHbIX 3a4a4y MOCTEMEeHHO MOABAANAMCHL 3a4aTKU TeopeTu-
YecKoW reomeTpum.

VicTopuyeckne WCTOYHUKU. WI3yyeHMEe UCTOPUM MaTeMaTUKu
paHHepaboBnaAeNb4eCKON 3NOXM OCHOBAHO, B OT/IMUME OT UCTOPUU
MaTeMaTUKW [O0KMIaccoBOro OoOLWeBTBa, Ha W3y4YeHWW NamMATHUKOB
nMCcbMeHHOCTN OpfHaKo 3aCTOMHbIN XapakTep BCeil KynbTypbl 3TOMN
3N0XW CTaBUT Mepej WCTOpMKamu BecbMa TpyAHble 3agauum. He-
pefiKO TPYAHO UAM AaXe HEeBO3MOXHO YCTaHOBWUTb BpeMs KoOrjga
6bI10 cAenaHo TO WMAM LpYyroe OTKpbiTMe, MO0 pa3 YCTaHOBWB-
Wwuniica npuem nepefaBancsd No TpaguLMM HEU3MEHHbIM B TeyeHue
CTONeTUM a WHOrAa W TbiCAYeneTUid; LOKYMEHTbl 4alle BCEro pre
[aTUpoBaHbl M 0 BPEMEHMW UX MPOUCXOXAEHUSA NPUXOAUTCA CYANTH
NWWb NO KOCBEHHbIM [aHHbIM. 3HaHWS, OTKPbITble B 3aMKHYTbIX
obwnHax, BHe MX MpeAenoB MOrM 0CTaBaTbCA HEU3BECTHbIMWU MU
6bITb YTEPSAHHbLIMW HaBCerja BO BPeMs ONYCTOWMWTENbHbIX BOIH

HeoaHOPOAHOCTL M HEMOMHOTA HalWX 3HaHU 0 MaTeMaTuke
OTAENbHbIX KYNbTYPHbIX HapofOB 3TOW 3MOXW 3aBUCUT B 3HAUW
TENbHOW CTenmeHW OT KayecTBa M KOAMYECTBA COXPaHMBLLUUXCSH
MUCbMEHHbIX NaMATHUKOB. B MeconoTtamun 3anucu fenanncb Ha

3 O KonbblaH
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FMUHAHLIX Tabnuykax, KOTOpble MOTOM 06Xwuranu, 6narogaps
YEeMy OHW nepexunu TbicAvyeneTus. B Ermnte gns 3anucei cny-
XWN nanupyc, XOTA W He CTOMb MPOYHbIA, HO MNCe Xe CpaBHU-
TeNbHO XOPOLWO COXPaHWUBLIUIACA B CyXxoM Knumate. Mo B UHAuMK
n Kntae nucanum Ha Kope um 6ambyke (6ymara Obina m3obpeteHa
Kntahuamm numwb BO Il B. H. 3.)— Ha MaTepuanax, KOTOpble
O6bICTPO paspywanucb. ITO MPUBENO K TOMY, UYTO F/laBHble Hallu
3HAHUA OTHOCATCA K eruneTtckoil mMaTeMaTWMKe W, B OCOOGEHHOCTM,
K MaTeMatuke Mexpaypeubs, MexXxay TeM KaK [peBHAA MaTema-
TMKka Kntaa n VHAMM un3yyeHa 3Ha4YMTenbHO MeHbwe. O matema-
TUKe paHHepaboBnajenb4yeckoro nepuofa Hapopos [lepeaHei
A3nn, paBHO KaK ¥ amMepuKancKu-x HapofOB Mals, UHKOB U auTe-
KOB, Hally CBefEHMA ele BeCbMa HeMnoJHbI.

Erunetckas maTtematuka. [MocTpoeHHble B nepuof [peBHero
uapctea (okono 3600—2700 neT 40 H. 3.) KONOCCaNbHble Lapckue
rpo6HULbLl — NUpaMuibl — He TONbKO HarnsfgHble cBugeTenu pec-
noTuyeckoil BnacTu apaoHoB. OHWM YKPennalT Hac B MbICAK,
4yTo yXXe Torfa MaTemaTWyeckue 3HAHUS erunTAH LO/DKHbI Obinu
Hax0A4MTbCA Ha CPaBHUTENbHO BbLICOKOM YypoBHe. COOpYXeHue Ta-
KX nupamug TpeboBano 601bWOro macTepcTsa B MPOU3BOACTBE
apuOMEeTNYECKUX BbIYUC/IEHUA C 6OALWIMMK 4YUCAaMU U MPOCTEN-
WNX FeOMETPUYECKUX WU3MEPEHUIA. ITW Xe 3HaHWUA HYXHbl Obl (n
N PYKOBOAUTENAM CTPOMBLUMXCA LLAPCKOI BNacTblo KaHanos, Aamb
M BOAOXPaHUAULY, YyYyeTUMKaM LapCKUX U XPamMOBbIX HOMECTHIA.
NeTonucu coobuwialoT O NepuogmMyveckn MPOBOAUBLUEMCS MO BCei
CTpaHe, HayMHas C MNepBbIX AWHAcTWI, MoAcyeTe 3eMaU, CKOTa,
nofei M 3010Ta, Ha OCHOBAHUM KOTOPOr0 ycTaHaBAMBaNWCb MNoO-
faTu, B3MMaeMble B Kas3Hy LapsA. HakoHel, 6e3 mMaTemMaTU4YeCKUX
3HaHuUii He Morna 060ATMCL acTpoHOMUA: «HeobXoAMMOCTb Bbl-
yncnaTe nepuogbl pasnutus MNuna co3gana ervneTckyl acTpo-
HOMWIO, @ BMeCTe C TeM rOCMOACTBO KacCTbl XXPELOB KakK PYyKOBO-
anTenein 3emnegenua», — nucan Mapkc ([1], ctp. 517). MoTpe6-
HOCTb  KaneHgaps, KOTOpPbIM erunTsHe MONb30BanuUCh  elle
B IV TbicayeneTum [0 H. 3., TakKXe OKasajna Cepbe3HOe BUSHUE
Ha pa3BUTME ernneTcKon MaTemMaTUKW.

B nepuoa [peBHero uapcrea MaTeMaTUYeCKue 3HaHUA erun-
TAH CTOA/IM Ha 3HAYUTeNbHOW BbicOTe. COXPaHUNOCb WUMSA NereH-
[apHOro apxuTekTopa W MaTemMaTuka ViMxoTena, nepBoe UMS
B uctopum matematuku. OAHAKO OT 3TOM 3NOXM OCTanuUCb NUllb
HagnucK, He codepXalWune HUKAKUX MaTeMaTUUYeCKUX [AaHHBbIX,
KpoMe 3anuMcu 4umcen u mep. ITO faeT AMWb BO3MOXHOCTb ycCTa-
HOBUTb (DOPMY YMCMOBLIX 3HAKOB M CUCTEMY HyMepauuu erunTsH,
a TakXe cBeAeHUA 06 ynoTpebNABWIMXCH efMHULAX U3MEPEHUS.

Cuctema CUMCNEHUS ervnTAH. Y ApPeBHUX ernnTsH CyLecTBO-
Bana fecATMYHas CUCTeMa HyMepauuu, npuyem OTAe/bHbIE uuC-
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NOBble 3HAKWM WMMENUCb, HauyuHas C 1, AN CTeneHel 1o BNOTH
po 107. EguHuua nucanacb kak | (o6bpas3 MepHoW nanku), ge-

cATb (vepornud), o603HauaBlINI «NyTbi» AN CTPEHOXEHUS
KOpOB, MU «Ban»), cto (p («MepuTenbHas BepeBKa», CMY>XUBLUAs
ona ob6bMepa mofeid M fenuBlIasca Ha CTO JI0KTeR), TeicAua
(«uBeTOK notoca»), AecATb Tbicady ]) («yKasaTenbHbIA naney»),

CTO ThICAY(«TONOBACTUK»), MUIIUOH ~ («YAUBNEHHbIA ue-

NOBEK»), [AecATb MWINOHOB O («ConHue»). MoBTopsAs 3TU

3HaKW W CTaBA WX OAMH BO3/e APYrOro, erunTdaHe Bbipa)kalnm Tak
BCE OCTa/bHble yucna. Bce cBOM unepornnuyeckne Hajnucu OHMU
nucann cnpaea Haneso, W B TOM >X€& HampaB/eHWUU 3anucbiBanu
N yucna, HaymHasa C HU3WKUX pa3pagos. [lpn 3ToM OAUHAKOBbLIE
3HakM 06beAuMHANWUCL B TPynnbl, cofepXauiue He 60Mblie 4Yem
yeTblpe 3HakKa. Takum obpas3om, HaHpumep, yucno 15377 3anuchl-
Banocb Tak:

U Wi I «ee (MANKTWL MifNe W 011 O

Mpu panbHeweM pasBUTUM eruneTCKON KynbTypbl MEpOraun-
(hnyeckoe MNUCbMO, BO3HMKLIEE M3 PUCYHKA elle B ApeBHelilyo
3N0Xy, CMEHWNOCb ruepaTuyeckum (CKOPOMUCHLIMKU COKpaLie-
HUAMKU unepornmdos), a 3atem gemotuyeckum (angasutom). Co-
OTBETCTBEHHO MEHAMUCHL U 4YMCNOBble 3HakKW. C nepexofoMm K rue-
paTM4yeckoOMy MWCbMY EerunTsiHe CTanu nucaTb UUGPbl, HayMHas
C BbICWUMX pa3psifoB M KOHYAs HU3WKWMU, B TOM XK€ HamnpaBAeHUM,
KaK M npoyme NOHATWA. 3acnyXWBaeT BHUMAHWUA, 4TO B rmepatu-
YeCKOM M LeMOTMYECKOM MNUCbMe, Hapagy CO 3HakaMu Ansa Koiu-
YeCTBEHHbIX YMCAUTENbHbLIX, CyLLeCTBOBANN 0COOble 3HAKWM AN Mo-
PAAKOBbLIX YncauTenbHbiX 0T 1 go 30 npuMmeHsABWMecA ANS YyKa-
3aHuA yucen mecsaua. Mporpecc B 0603HaYeHUM 4ucen BUAEH Ha
Takux npumepax: 3 nucanocb uepornudamu /UL, ruepatmnueckm

) ->
ifi'|, pemoTuueckn V. 80— cootsercreenno W W bW Iu .

Takum 06pa3om, Mbl BUAWUM, UYTO, HECMOTPS Ha 3aCTOMHbIA Xa-
paKTep eruneTtckoii MaTeMaTUKWU, Ha MPOTAXKEHUU ThicaueneTuii
OHa BCe XXe MpeTepnena HeKOTOPble U3MEHEHUS.

O6Mepbl NuMpamui MOKas3anu, YTO OCHOBHble WX pPa3Mepbl Bbl-
paxalwTCcs B LENbIX YMCNaxX «NOKTei»,— CTPOS CBOW COOPYXeHUS

3*
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M3 uUenbix 610KOB, erunTaHe ANA WU3MepeHWs AJMH He HyXja-
nncb B Apobsax, KoTopble 6biin, ofuMako, HeobXxogumbl B 3emne-
Mepuun.

MaTtemaTuKa B ermneTcKux LKojax nucuoB. 3HaYUTeNbHO 60-
nee nNOMHblE CBEAEHUS Mbl MMeeM O MaTemaTuke nepuopa Cpeg-
Hero yapctea (2000— 1710 rr. 4o H. 3.), 03HaMeHOBaBLUErOCH yCU-
NeHVeM LEeHTpPann3oBaHHOro rocyjapcrTsa M pacuBeTOM KynbTypbl
cTpaHbl. [l0 HAac [OWNM He TOMbKO pasfinuHble XO3ANCTBEHHbIE
3anucu, OTYeTHOCTM U T. M., COAepXxaliMe MaTemaTMyeckue pac-
YyeTbl, HO M Heb6OMbLIOE YWUCAO CNeunanbHO MaTemMaTU4yeckux Ao-
KYMEHTOB, MpeAcTaBnaBWMX co60W CBOero pofga Yy4yebHble MOCO-
6ua 4Ns ernneTcKMxX LWKOM NUCLOB. 3Ha4YyeHue 3TUX LWKON ANA
NPUBUNErMPOBAHHOIO COC/MOBMA MUCLOB BUAHO U3 «lloy4yeHus
Oyay» ([53], cTp. 25), B KOTOpPOM OTel, HacTaBafeT MnocTynako-
Lero B TaKyl LWKOMY CblHA «06paTWTb CBOE CEpALe K KHUraM» u
npegynpexgjaet ero 0 HeB3rofax, OXWAawLWWX BCAKOr0, KTO He
CyMen cTaTb MUCLLOM.

N3 maTemaTnyecknx nanupycos Hambosiee BaXHbIMU SBNAKOTCA
nBa: JIOHOQOHCKMIA, nucua Axmeca (nanupyc PaiiHfa, HasBaHHbINA
Tak Mo nepsoMy Bnafenbluy), cojepxawuini 85 3afay, OoTHOCA-
Wwuinca npumepHo K 2000 r. 4o H. 3. [54, 55], 1 MOCKOBCKWiA, cO-
jepXawmin 25 3agady, nNpuYeM ero cuuTalT Ha ABa CTONeTUA
npeBHee MOCKOBCKMIA nanmpyc, xpaHawuica B FocyaapcTBEHHOM
My3ee M306pasnMTeNbHbIX WCKYCCTB, Obll pacwngppoBaH akafemu-
kamn b. A. Tvpaeseim u B. B. CTpysBe W u3faH nocfefHUM
B 1930 r. [56].

ApugmeTtndeckume peiicteusa (cm. [57, 58]). N3 maTematuue-
CKUX NanupycoB Mbl NpeXje BCEro y3HaemM, Kak eruntaHe BbINos-
HANW 4YeTbipe apuMeTUUYecKux LeNcTBMA Hag umcnamu (NONOXKMU-
TeflbHbIMW UenbiMn). CRoXeHue U BbluMTaHWe (BCerfja MEHbLUEro
yucna m3 60MbLIEro) He NPeAcCTaBAANO AN HUX TpypHocTel. OHO
obneryanocb WX [eCATUYHOW CUCTEMOW HyMepauuum u MNPOBOAU-
Nnocb, CO6CTBEHHO, TEM >XX€ CNOCOO0OM, KOTOPbIA NPUMEHSEM U Mbl:
Hanpumep, NpU CNOXEHUU CKNaAblBaiuCb eAWHULUbI OAWUHaKOBbIX
paspagoB (T. e. n3obpaxeHHble O4MHAKOBBIMW 3HaKaMu), a B Tex
cnyvaax, Korga 4umcno Takumx efuHul, AOCTUrano 1o, e4UHULA Npu-
6aBnanacb K cnegylouwemy BbiCLIEMY paspajy. BbinonHeHue aTux
felicTBUI o6nervyanocb nNpUMeHeHMeM KamelwkoB. O603Havanochb

C/N0XXeHNe N BblYNTaHNE I/IepOFI'II/I[*)aMI/I n nepBoHa4vyanbHO

M306paXKaBlUNMMN «XOXAEHMNE» B OfHY WAW APYTYI CTOPOHY.
NHaye 06CTOAN0 [feNno C YMHOXeHuWeM. COXpaHAs HaBbIKW,
MMEBLUME CBOM KOPHM B fJanekoM MpoOLWAOM, KOrjga y erunTsH
elle cyuiecTBoBana [BOMYHAs CUCTEMA CUYMC/IEHUS, OHW CBOAMAN
YMHOX€eHWe K ABYM [AeiCTBMAM: Y[ABOEHWIO U CROXeHU. Ecnu,
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Hanpumep, HYXHO 6bl10 YMHOXUTb 15 Ha 13, OHM cocTaBnanu
'Tabnnuky:

" 15
. 30
14 60

/8 120

BMeECTe 195

B aToli Tabnnuke Kaxgas nocnepyrowas cTpoyka nosaydanach
U3 npeabigylweid yaBoeHuem (CNOXEHWEM uyucna Mpeabliaylei
CTpoukM ¢ camum coboi). lMocnegHee ymcno nesoro crtonbua He
LOMKHO 6blI0 NpeBbilWaTb MHOXUTenb (13) 3aTemM B /1IeBOM
cTonbue oHM nogbupanu Te uucna, KoTopble B CymMMme gatloT 13 u
O0TMeYanu WX HAK/IOHHOW YepTOYKOW, NpUYeM CHayana MomMeua-
nocb MocnefHee 4Mcno cTonbua U OT Hero [BUranucb BBepX.
PasymeeTcs, erunTsiHe He [OKa3blBanu, 4To pasbueHue nwboro
yncna Ha CyMMmy cTeneHeli uyucna . BCerga oOCywecTBUMO, Npu-
4yeM eAWHCTBEHHbIM CNOCO60M, — MOLOGHbLIA BONPOC Yy HUX He
MOr faXe BO3HWKHYTb. [logbop cnaraemblX B /JeBOM CTon6Le
6bI10 NIETKO OCYLLEeCTBUTL, ABWUrasicb CHU3Yy BBEpPX W OTOpachiBas
Te uucna, npubaBneHMe KOTOPbIX K CyMMe NpeAblaywux fasano
yucno, npesbiWatowee 3afaHHblli MHOXUTenb (13). lMocne pas-
METKM CKnafblBanucb 4ucna npasoro cronbua, Haxopsawmecs B
MOMEYEHHbIX CTPOKaxX, U CymMMa 3anucbiBanacb BHU3Y.

Mo 3Toi e cxemMe MPOM3BOAMNOCHL U AeneHue, Hanpumep, 195
Ha 13. B 3Ttom cnydyae yasausanu 13 fo Tex nop, nNoka B MpaBoM
cTonbue yucna MNOMEYEHHbIX CTPOK B CymMMme He faBanu 195, u
Torga OTBET MOJiyyancs B BUAE CYMMbl MOMEYEHHbIX 4YMCEN JIEBOrO
ctonbua, T. e. B fJaHHOM npumepe uucen 1, 4, . OfHako B 06-
wem cnydae (peneHme c OCTaTKOM) 34ecb MPUXOAMNOCL npube-
raTb K gpo6sam. OTMeTMM, YTO YABOEHWEe U AefleHMe MononaM Kak
ocobble apuMeTU4eCcKne LEeACTBUSA COXPaHANUCbL B 3anafHOEBPO-
nefckux yyebHukax ewe B XVIII B

Erunetckue gpobu (cm [59, 60]). Cnocob NOHUMaHUA U Bbl-
paxxeHus Apobeli B ermneTckoin MaTemMaTuKe cBoeobpaseH. Kak
yXe CKas3aHo, Ap0o6M BO3HWKAM M3 Mpouecca M3MepeHuUs — pene-
HMA naowagn nonsa Ha 4vactu [loaTomy Apobb npepcTaBasnach
KaK 4aCTb €fMHMWLbl, NPUYEM MEpPBOHAYaNbHO KaK 4aCTb KOHKpeT-
HOM eAWHUUbLI NaolWwaan — «cetata», U Tak U ob6o3Hayanacb. Hau-

6onee ApeBHUMMU 6biN LBOUYHbIE Apobu ~ A N «ceTa-
Ta», AN KOTOPbIX MMeNuUchb 0cobble 3HaKU. M034Hee K HUM MpuUco-

2
eAMHUNNCL A4po6u A u 5 . Elje MO3jHee CTanu paccMaTpuBaThCH
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boob6ue anukBOTHble apobu (T. €. Apobm BuMga — 0603HayaB-
wuecs mepornngom «pa» <7 -, NepBoHayalbHO MMEBLUMM 3Haye-
Hue — «rekaTa», OCHOBHOW Mepbl emKocTu (okono 4,5 n), nog
KOTOpPbIM CTaBU/CA 3rak, BblpaXalwl Ui 3HaMeHaTeNb; Tak, Ha-
npumep, nucanach Tak: . C nepexogoMm K rucpatnyeckomy
nUCbMY BMECTO Mepornmda «pa» CTaau nucatb NPOCTO TOYKY, Tak
uto y&- sanuceiBanacb kak M.

Ha panbHelilwee pa3BuTMe cyeTa C Apo6GAMM OKaszanu BAUSA-
HWe NOTPeGHOCTW KaneHAaps. ErunTaHe genunu rog Ha 12 mecs-
uee no 30 gHeil u nNpubGaBNANM MO UX WUCTeYEHUM NATb fo6aBou-
HbIX AHell. Ymcna mecslla OTCUMTbIBANWCH KakK €ro gonu, a 3TtoT
cyeT nepeHocusics 3aTeM W Ha gpyrue cnydyau. Tak, l-e uucno

1 1 2
CUNTanoCh -30- MECALA, 3-€---20 -€-—-mmm-mmmmm N-; ClefoBaTeNbHo,

4 1 . 1 . 2
24-e, T. e. Mecaua, NpeacTaBNAnoCb Kak cymMMa so ~T "o+ "3

4

Mecsua, a 3aTeM u BOO%LIJ'e s KaK s+ TP e

Pacnonaras, TakuMm 006pa3oM, anAMKBOTHbLIMU ApobGAMKM U
ApO6bIO  [O-, erunTAne MNPOWU3BOAMAMN [EeNeHWe LenblX YUCeN, NOoJfb-
3yficb MPWBEAEHHOW BbIWe CXeMoW feneHus nononam. Ho ans
3TOF0 MM HYXHO 6bII0 eule ymeTb MpeAcTaBUTb Apo6b Buga —
KakK CyMMY anuKBOTHbIX Apob6eil. Ecnum N 6bI10 YeTHbIM YUCIOM,
TO — MNPOCTO 3aMeLianocb COKpalieHHOW Apobbio. [ONA HevyeTHbIX

N 6blAN cocTaBneHbl 0cobble Tabnuubl. Takas Tabnuua mmeetcs
B JIOHJOHCKOM nanupyce Ans BCEX HeYeTHbIX M, HauuMHasg ¢ N = 3
N KOHYAA N — 101.

2

~ 2 1 ; . -
Tak, Hanpumep, -4 pasnaranocb Kak o “6"’ ioi  Kak

.6 303LW" ®ce ™6aMUbI, UKW YacTu Tabnuuy, BCTpe-

yatowmecs B MOCKOBCKOM nanupyce W B pasNMuHbIX ApYrux na-
nupycax, NpUBOAAT Te e pa3bueHus, 0TKyaa BUAHO, UYTO TOJSIbKO

OHWM W npumeHsnAucb. OgHako pasbueHune [po6w Ha aNuKBOT-

Hble APO6U MOXHO OCYLIEeCTBUTb MHOXECTBOM CMoC060B, OTIMY-
HbIX OT «CTaHAapTHOW» cnoco6a, NPWBEAEHHOro B Tabnuuax.
Bonpoc o TOM, TmouyeMy eruntane w36pansM KMEHHO [aHHOe
pazbueHne W KakMM MyTemM OHU COCTaBUAWU CBOW Tabnuubl, HeMb3s
MoKa CUMTaTb OKOHYATENIbHO PeLleHHbIM.
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2
Kak ¢ nomolblo Tabnuubl pasbueHunii gpobeil — Ha aNnMKBOT-

Hble APO6M NPOM3BOAUNOCHL [eNneHue,— fydlle BCEro MoKaxeT
npumep. NS fgeneHus, CKaxem, 28 Ha 5, erunTsaHe Hayanm co-
CTaBNAB MO-MPeXHEMY Tabnuyy:

1 5
2 10
14 20,

M3 KOTOpPOM Hawnu, 4to 5+ 20 = 25 ewe He paBHO Aennmomy 28
(He xBatano 3), cnefoBaTenbHO, W B /ieBOM cTonbue 1+4 =5
He [acT elle MOJIHOrO 4yacTHOro. Torga OHW MpPoOAO/Xanu CTPOUTb
Tabnuuy, ogHako, BMeCTO TOro 4Ttobbl fanblue yaBauWBaTb 4ucna
npaBoro cronéua (4to 6bIN10 6bl 6ecnonesHo) OHM ob6pasoBanu

B /IeBOM CTON6UE CHayana ”, a 3aTeM YyfBOeHMeM | , Ans KOTO-
pbiX B Tabnuue pasbueHuii gpobeil ~ HaxoguM BbipaxeHue B
aNMKBOTHBIX [p06sX T. €. OHM npogomkanu Tabnuyy
Tak

i
/! .

CknajblBas BCE [MOMEYEHHbIE uucna ieBoro cronbua (npuyem
BMecTo iT nwucanocs 1\), nonyuanu uactHoe 5+ ' -~

15
OTMeTUM elle OfHY O0COGEHHOCTb — ynoTpe6aeHWe, BCMOMO-

rateflbHbIX KpacHbIX uyucen. Ecnu, Hanpumep HYXHO 6bIJ0 B3SiTb
13 OT TO erunTAHe nucanu:
1 | (4epHOM TYHiblO),

3 . (BCmomoOraTefibHble 4uMCNa, HamMCaHHble
Kpackoi TyLblO),

YTO 03Hauano, uTo | COAEPXKMT TPU TPeTbUX, a § COAepXKaT ABe
TpeTbUx, cnefosatenbHo, 1 ™ cogepXuUT naTe TpeTbUX, KOTOpble

n cnefyeT B3ATb OT uTo faet
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ApudMeTuyeckmne 3agaudun. 3afjaun, KOTOpble cojepxaTca B
JIOHAOHCKOM Manupyce, CrpynnupoBaHbl B TPeX «KHUTrax». B nep-
BOW copepxatca apumMeTMyeckue 3ajauu, BO BTOPOI MMEOTCS 3a-
Jlayn Ha onpegeneHve nnowagein um o6bvemMoB, a B TpeTbel cobpa-
Hbl pa3NMyHble 3afayn MPUKNAAHOTO XO03SWCTBEHHOro XapakTepa.

B MOCKOBCKOM MaTeMaTuM4yeCcKOM Manupyce 3agayyn He npuee-
[JeHbl B cUCTEMY. YacCTWYHO OHM CXOAHbI C 3afavyaMu JIOHAOH
CKOro manmpyca, HO Cpeaum HWX BbIAENAKTCSH TPW 3agayun, OTAMu-
Hble OT Ha3BaHHbIX. JTO 3ajaya Na BbIYMCNEHWE YacTU CcyfgHa,
KoTopas, Of4HAaKO, MOMHOCTbI He paclndpoBaHa, TaK KaK TeKCT
nonopuyeH, 3aTeM Ha BbluMCNeHWe O0ObeMa YCEYEHHOW nupa-
MUAbI, U HAKOHEL,, Ha HaXxoX/eHue naouwagn nuéo nonywapa, nM6o
nonyunnuHgpa (Kakoid WMMeHHO MNOBEPXHOCTW, OKOHYaTe/bHO He
YCTaHOBJ/IEHO).

Mo3HaKOMMUMCS CHayana C apudmeTUyYecKUMuK 3afjayamu, Ha-
3BaHHbIMU «UCUYUCMEHWEM Kyuu», MPUYEeM OCTAaHOBMMCS Ha OAHOM
KOHKpeTHOM npumepe Ecnym mbl 3anUIEM €ro COBPEMEHHBLIM CMO-
coboM, TO MOAYYMM fINHEWHOE ypaBHEHWE C OAHWUM HEWN3BECTHbIM.

x-\- ~ x — 19.

Y erunTsiH, KOHEYHO, He 6bl/I0 MOHATUS «YpPaBHEHUS» B HalUEM
CMbIC/ie, HO OHW TEM He MeHee MCKalnW HeU3BECTHOE OTB/IEYEHHOE
UnCno — «Ky4dy», BblpaXkas 3ajadyy c/foBaMu. Pewanu OHW ee

ABYMA crnoco6amu: nubo npAmbiM geneHvem 19 Ha 1+ | , nnbo

MPMEeMOM, KOTOpPbIA MOAyYMa BNOCNEACTBUM HasdBaHue «re&wia
bl3i» (nNpaBnno NOXHOro nonoXxeHms). OH COCTOSN B Cnepyto-
wem. TycTb TpebyeTcs (B COBPEMEHHOM HamWCaHUM) PELINTH
ypaBHeHUue

CHayana B KayeCTBe peLIEHUA MPUHUMAIOT BENUYUHY

X\— A" di meme mAn*
NlogcTaBnsas BMECTO X 3TO 3HayeHuWe, B 06GLEM C/Aydyae NOMy4vatoT,
KOHeYyHo, He T, a I\. UToBbl NONy4YnTb NpPaBUNbHbLIK pe3ynbTar,
npuaeTcs YMHOXWUTb MepBOHaYalbHOE «JI0XHOe MnonoxeHue» X\

r . T
Ha OTHOWeEeHMne ,, , T e X —Xi —-.
o r\

B gaHHOM npumepe (3agaya 24 JIOHLOHCKOro manupyca) eru-
MeTCKUii mMaTeMaTWK MPUHAN 3a MNepBOHa4YaNbHOE «JIOXHOE» pe-
WeHWe 4yucno 7, Kak Haubonee nogxoasiiee AN YMHOXeHUS Ha

vy o7
Cpeau apumeTUYeCKMX 3aday Mbl EcTpeyaem U 3agaum Ha
apuimeTMUECKYD W reoMeTpuyeckyt nporpeccun (Bblpaxaschb
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COBPeEMEHHbIM 5i3blIkOM) B 3agavax nepBoro Buga tpebyetcsa pac-
npegennTb faHHOE KONMYECTBO, Hanmpumep, Mep 3epHa, uanm byxa-
HOK xneb6a, MexAay AaHHbIM KOAMYeCTBOM NAuL Tak, «4T0Obl pas-
HULA MeXAy KaXAblM 4Yen0BEeKOM W ero cocegoM» cocTasfiffa
LAHHYH BENYUHY.

MocnegHssa 3ajava (GopMynauMpoBanachb, KakK 3ajava-wyTKa
«Onncb AOMalLHEro Xo03sfiiCTBa»: «7 [AOMOB, 7 KOLWEK, 7 MblWeW,
7 KOJIOCbeB AYMeHsA, 7 Mep 3epHa; CKO/IbKO BCero ?», T. € B Ka-
XA0M AOMe MMeeTcs 7 KOLWEeK, KaXpgas Kowka cbefaeT 7 MblLIEN,
KaXfjas Mbllb — 7 KONOCbEB, KaXAblli Konoc, 6yfyynm NocesH,
pan 6bl 7 mep 3epHa; TpebyeTca HaWTu cymmy 7+ 7. + 75 4-
+ 7%+ 75.

leomeTpuueckme 3agadn. OAHoOW M3 Hambonee 3amevaTenb-
HbIX ernneTtckuMx 3afay asnfetcsd 3agava 14 MOCKOBCKOro nanwu-
pyca Ha BbluMCleHMe 06bemMa yceyeHHOW nupamupibl. BmecTte ¢ pe-
LUEHWEM OHa rnacuT

«dopMa BblYMC/IEHMA NUPAMUAbI, HE MMEIOLLEl BEPLUUHBI; €Cnun
Tebe Ha3oBYT nupamugy 6e3 BeplwWHbl B s [/IOKTeA] B BbICOTY,

i
TT.
nnn 111N © »
e 1Mo M 3
ten <=m»-«», a A*'—
iliii«
i TMN e »u-*'Mnin-«=>
11 > 11* I} (h 111 11103»
e 1 I iionn
wl™ o b i blT:

Puc. 2. Wepornuduueckas TpaHCKpunuumsa AByX CTON6L0B MOCKOBCKOro
nanupyca, BbINofHeHHas W. W. TMepenenkHHbIM  Vepornugmyeckuin  TekcTt
yuTaeTca cnpasa Haneso. [l/iHMA BepxHeM CTOPOHbI 2 C ee Ksagpatom 4
3anucaHa Haj 4YepTexom, WMXKNAs ANMHa 4 — 1oL YepTexom, BbicoTa 6 H
06bemM 56 — BHYTpM uepTeXxa, a YMHOXeHue 28 Ha 2— cneBa OT 4epTexa.

4 [NOKTSI] MO HWXHEW CTOPOHe M B 2 MO BEPXHEN CTOPOHE; BblUUC-
nai ¢ aToil 4, BO3BOASA B KBajpar, nonydvaetca 16, yasoi 4. no-
NyyaeTcs s ; BblUWCAAA € 3TOW ., BO3BOAS B KBajpar, nony
yaetca 4 [.]; cnoxun BmecTe 3T 16 [2] ¢ 3aTuMmM ¢ n Cc 3atumm 4
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[3], monyuaeTtca 28; Bbiuucnm [4] » OT s, NOAy4YaeTCa 2; BbIYUCAU

[5] 28 pBa pasa, nmonydaetcs 56 [¢]; cmoTpu: oma 6ypeT 56. Thl
Halen npaBuWnbHO». (B opurmMHane HeT, KOHEYHO, 3HAKOB Mpenu-
HaHWsA, yceyeHHas nupammga u3obpaxeHa B Buae HebonbLION
Tpaneuuun, a AelicTBMe «BO3BOAWTb B KBajpaT» faHO wuepornu-
hOM «MPOXOAUTH MUMO», KaK MPUHATO B €rMNETCKOW MaTeMaTuKe;
NMPONCXOXAEHNE 3TOr0 0603HAYEHUA HE BbISCHEHO.)

BmecTe ¢ TeKCTOM B nNanupyce faH 4YepTeX U BblUMCAUTENbHAA
CXeMa, KOTopble Mbl 34eCb BOCNpOM3BOAMM. Takum 06pa3om, Bbl-
yncneHVe NpoOM3BOAWUTCA TeM >Ke Cnocobom, KOTOPOMY cCreayem

Mbl, npumeHas ¢opmyny v— K (a2+ ab + b2).

EruntsaHe, BO3MOXHO, 3HaNW, YTO TPeEYrosbHWK CO CTOPOHaMMu
3, 4, 5— npsMoyronbHbIA. B TakoM cfiyyae BepeBKOW, pasjeneH-
HO y3namy Ha 12 = 3+ 4 + 5 yacTeil, OHN MOIrIN MOAb30BATHCA
LNS NOCTPOEHWA MNpAMOro yrna. [Apyrov nNpamMoyrofbHblii Tpe-
YroNbHWK C LenbiMmyu cTtopoHamu 20, 21, 29 mor faTb UM BO3MOX-
HOCTb MOMYYWUTb HEe TONIbKO MPSIMON Yrofi, HO Cpa3y Xe U MpsiMo-
YrONbHUK, Ha rna3 He OTAMYUMbIA OT KBagpaTta. CnepyeT, OfHaKo,
OTMeTUTb, 4YTO BaH fAep BappgeH [61] oTpuuaeT 4OCTOBEPHOCTb 3Ha-
HWA erMnNTAHaMM MNPAMOYTO/bHbIX LeN0YUCNEHHbIX TPeYr0/IbHUKOB.
OHVM npaBWU/IbHO BbLIYUCAANN NOWAAM TPeyrofibHUKa u Tpa-
neuun, obvembl Kyba, napannenenunefa W Kpyrosoro LuAnHApPaA.
Mnowaab Kpyra OHWM CcUYMTANM paBHOM nnowagnm KeagpaTta co

CTOPOHOIA, COCTaBnAOLEN anameTpa Kpyra..OTcioga nony-

256
yaeTtcsd u = 20 - 3,16, T. e. ¢ norpewHocTbo B 0,63%.

OueHKa mMaTeMaTUYECKMUX 3HAHWI ermnTaH. bbino 6bl, 0gHaKoO,
HeBEPHbIM CYMTaTb, KakK 3TO fenarwT HEKOTOpble UCTOPUKM MaTe-
MaTWKK, BYATO 3HAHUA ErMnTAH OrpaHM4YMBaNMCb TEM, UTO COAep-
XNUTCA B HalifleHHbIX MaTeMaTU4ecKux nanupycax. ITU nanupycebl
npeacTaBNAOT COOOM 3NeMeHTapHble WKOMbHbIE nocobus. Ho no-
CKONbKY 06yyeHMe CBOAWMMIOCH K 3ay4yMBaHWK Ha NaMATb, ecTe-
CTBEHHO, 4YTO B HUX M3naranucb NUWb FOTOBble MpeanucaHus, a
He CnocobGbl, KOTOPbIMW 3TW MNpeanucaHMa Oblin OTKPbITbl. bec-
CMOPHO, YTO XOTA MHOrMe npaBuna erunTsiHe OTKPbIIU 3MMOWPU-
YeCKMM NyTeM, K HEKOTOPbIM OHW MPULIAM OTBMEYEHHbIM paccy-
XAeHUeM. FACHO TaKXe, YTO B WX MaTeMaTWUKe YyXe pAaBan cebs
3HaTb H TEOpPeTUYECKWn MHTepec. BeAb NONy4YnTb MNpaBU/IbHbINA
crnocob BblYMCNEHUA 0O6beMa YCEYEHHON nupamMupibl Henb3s ObiNo
3MNUPUYECKN, ANns 3Toro TpeboBanuCb TeopeTMUecKUe coobpaxe-
Hus. [anee, 3ajaynM Ha apupMeETUYECKYD W TeoMeTpUYecKyto
nporpeccun, KOHeYHO, He BCTPeYanMcb B TaKOM BUAE Ha MpakTuKe,
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a 6blM nNpugyMaHbl Ans ynpaxHeHUu. HakoHel, XOTa Y APEBHUX
ernMnTAH M He 6blNo anrebpanyeckmx (HOPMyn, y HUX UMeNoCb He-
CKOJIbKO BUAOB O6WMX MPUeMOB LN PeLleH-Us OLHOTUMHBIX 3ajau.
3TN npuvembl C MNOJSIHbIM NpPaBOM MOXHO paccmaTpuBaTb Kak 3a-
YyaTKn anrebpanyeckoro MeTtoja.

B nepvop HoBoro uapctea, MOMHOrO BOCCTAHMI U BOWH, eru-
neTtckas MaTemMaTuka He MOrna 3Ha4yuTenbHO MOABUHYTbCHA BIe-
pes. Ho BnonHe BO3MOXHO, 4TO TOrfa W3MEHWNOCb HamnpaBleHue
ee pa3BUTUA, U CNneayeT WCKaTb ee AOCTUXEHUA B acTPOHOMUYeE-
CKMX COUYMHEHUSAX TOr0 BPeMeHW, COAEpXKaBLIMX 3a4aTKW TPUTOHO-
MeTpuyecknx Tabnuy. Tak WUAM WHaye, B3ATad B LENOM, Ha Mpo-
TAXEHUW BCEro CBOEr0 MHOrOTbICAYENIeTHEro pasBMTUA MaTeMa-
TWKa ernnTsaH, TakK >Xe KakK W BCA erunetckas KynbTypa, okasana
CUNbHOE BNMAHWE Ha HayKy CTpaH, C KOTopbiMW [peBHuin Erunet
Haxogmnca B 06LWeHUM, B OCOOGEHHOCTM Ha rpeyvYeckyto MmaTema-
TMKy. CXOACTBO OTAENbHbIX METOLOB U faXe 3ajay B ernnerckoin
M BaBWIOHCKON MaTemMaTWKe fAenaeT BeCbMa BEpPOSTHbBIM Npeano-
NnoXeHne 06 MMeBLIEM MECTO Hay4YHOM OOLWeEeHWU; OfHaKO Hepdo-
CTaTOK WUCTOPUYECKMX MaTepuanoB M cnabas WX U3YYEHHOCTb He
MO3BONSAKT MOKa C MOMHOW YBEPeHHOCTbK YTBepXpAaTb 3TO.

MaTemaTuka B pfpeBHeii Meconotamumu. OG6LECTBEHHbIE
ycnosua. B IV Tbicayenetun [0 H. 3. B OBWMPHOW HU3MEHHOCTM
mexay Turpom u EBpaTtom BO3HMKAM paHHepaboBnajenbyeckue
rocyfapcTtsa: Llymep - Ha tore n AkkKaj — Ha ceBepe. 3emnefe
Nve, OCHOBaHHOe rnaBHbIM 06pa3oM Ha MCKYCCTBEHHOM OpPOLLUEHUM
M NPUMEeHsBLUee MNYr-cesnky, KpynHble ropoja ¢ UX NOCTPOEHHbI-
MU M3 BONbLWINX KWPAWYEl CTyneH4YaTbIMU Xpamamu, TexXHUKa,
3HaBlIas BOAOYepnaTesbHOE KOMECO M CKOMb3ALWY N0 BepeBKe CU-
CTeMy Befep, NPUBOAMMYI B [ABUXEHWE >XUBOTHbIMMW, MpoLuBeTa-
Hue pemecen U TOpProeau, — BCe 3TO 06ycnoBuno coboil 3apo-
XOeHWe Hayku, B TOM u4ucne u mMatemaTuku. CoxpaHuslluecs
C WVMEPUACKO-aKKaACKOA 3MOXN MHOTOYUCNEHHbIE KAWHOMWUCHBIE
X035MCTBEHHbIE 3anMCcK 0 cpave xneba M CKOTa, OTUYETHOCTM Kpyn-
HbIX XO03AMWCTB MpU [ABOpLAax W Xpamax AalT SACHY KapTuHy
0 CylLleCTBOBaBLUE/ TOrja CUCTEME CYMC/AeHUA, KoTopas 6bina
yHacnefoBaHa 3aBoeBartenamu Meconotamuy — BaBWUJIOHAHAMU.

BONbWWHCTBO HalJEHHbIX B packomkax KAWHOMMWUCHbIX Tabnu-
Yek, coepxalmux crneyunanbHO MaTeMaTU4eCcKuMe TEeKCTbl, OTHO-
CUTCA K 3MN0Xe APeBHEBaBW/IOHCKOro LapcTBa, B 0CO6EHHOCTM KO
BPEMEHW LapCTBOBaHUA AMHACTMM XamMmypanu M KacCMTOB, T. e.
npumepHo ¢ 1800 r. go 1600 r. go w. 3. locne fNUTENbHOrO nepe-
pblBa, BbI3BAHHOIO HeMpekpawarleiica CMEHON 3aBoeBaHWi u
BOCCTaHW MOKOPEHHbIX HapofoB, 40 HAC LOWAM CBUAETeNbCTBa
0 MaTeMaTMYeCcKUX 3HaHWAX BaBW/IOHAH, OTHOCALLMECH KO Bpe-
MeHW, npumepHo, ot 300 r. 40 H. 3. 40 Hayana H. 3. B nofaBnsoLWwem
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60/MbWNHCTBE 3TO HE YWUCTO MaTemaTuUyeckue, a acTpoOHOMUYe-
CKMe K/AWHOMUCHble Tabnuuku, BK/OYalowme, OLHAKO, M MarTe-
mMaTuyeckoe copepxaHue. B 310 Bpems, Korga BaBunoH yxe
He Obll MOMIMTUYECKUM LEHTPOM, HO OCTaNicd Ky/NbTYypHbIM Ou4a-
romMm rpomafgHoil Mmnepuun, B KOTOPOW C APEBHUM MECTHbIM Hace-
NEHNEeM CMellasnucb Mepchbl, eBpen, FPeKn U UHAWILbLI, MaTeMaTnKa
cTana CNY>XWTb MeHblUe CTPOUTeNbHOMY feny, a 60/ble acTpo-
HomMun. OHa pellana YCNOXHUBLIMECA 3afjayM M onepuposana
C TPOMafHbLIMM MO TOMY BPEMEHMU, «aCTPOHOMUUYECKMMMN», YUCNaMU,
BKNKOYana M3MepeHWe YrnoB W rrepeble 3a4aTKy TPUTOHOMETP'UW.

LLlymepuiicko-BaBUIOHCKME LLKOAbI NucuoB WcTouHnkm Tlo-
JO6HO erMnTAHaM, y LWYMEPUALEB W BaBUIOHAH TOXe CYLLeCTBO-
Bano ocoboe cocnosue nucuos. Kak u pemecna npodgeccus nucua
nepexoguna oT oTua K CbiHY, a NOArOTOBKa Beflacb B LUKO/E MUC-
OB B «4OMe Tabnnuku». 3gecb obydyanum YTeHUIO, NUCbMY U CYETY;
npenofaBaHve CBOAMMNOCH K 3ay4YMBAHWIO Ha MNaMATb, OHO, KakK U
BCA XXW3Hb paHHepaboBnagenb4yeckoro o6uecTBa, HOCUNO KpaliHe
JormMaTMyecKuii xapakTtep.

M3 wymepuitckoin anoxm 3a 2000 net Jo0 H. 3 COXpaHUMNOCh
OblBlIEe TOrA4a OYEHb MONYASPHbIM COYMHEHWEe (HalgeHbl o1 Tab-
NM4YKa U parmMeHTbl; OHO Ha3BaHO B TOrjallHeM KaTtanore wyme
pUACKOM NuTepaTypbl), ONUCbIBAlOWeEe XW3Hb y4yallerocs B «foMe
Tabnuukm» [62]. N3 3TOro JOKYMeHTa Mbl Y3HAaeM, 4YTO rflaBHbIM
3aHATUEM B LWWKONe 6bINI0 BbIYUCNEHWE, CYeT W Yy4yeT, fAanee, 4To
YUYEHUK MepenucbiBan Ha Tabnuyky o6bpasubl ANS YNpaxXHeHUs,
KOTOpble 3aTeM BblOpacbiBainCb, YTO OH, MOAYYMB YPOK [OSIKEH
OblN «pewunTb KBagpaTtbl» (MO-BMAMMOMY, pellaTb 3ajayun, B KO-
TOPbIX HEW3BECTHble BCTPeYanucb B KBagpartax — MO-Hallemy,
KBagpaTHble YpaBHEHWA) W, HAKOHel, 4YTO B LIKOMe 3aHMManuch
N YepuyeHuem.

MepBble OTKPbITble B CepefWHe MNPOLINOro Beka KAWHOMWUCHBIE
Tabnumuku, cogepxaliMe maTemMaTMyecKuidi maTepuan, fJanu BO3-
MOXHOCTb YCTAHOBWUTb NULWb rflaBHble 4YepTbl MaTeMaTUKU [peB-
HUX HapofoB MeconoTamum.

B nepBoe Bpemsi 3amafgHOeBPOMeEWCKMEe Y4YeHble COBEPLUIEHHO
npeBpaTHO TONKOBaAM 3TW TeKCTbl KaK AKOObl PenuruosHble,
cofepxalime «marmyeckume uucna» OpgHako Ha jgene npeo6na-
patowee 601bWNHCTBO 3TUX TEKCTOB — COTHU ThicAY Tabnuuyek —
MMenn HenocpeAcTBEHHOE OTHOLWIEHWE K XO3ANCTBEHHON AeATeNb-
HOCTW ApeBHUX HapogoB Meconotamuun. bbina oTKpbiTa 6UGAMO-
TeKka accupuiickoro uaps Awwyp6aHunana (VII B. o H. 3.),
cofepxalwas cpefm 2o ThbICAY pas3finyHbIX Tabnnyek u maTemaTu-
yeckue, otHocawumeca K II1—Il TeicAayenetuio o H. 3 HayunHag
c 1916 r., dpaHyysckuin accupmonor &. Twopo-LAamxeH [63], a
c 1929 i Hemeukuii nctopuk matematukm O Heitrebaysp [64, 65]
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pacwugpoBann u ony6aMKoBanu 6Go/blIOe KOMMYECTBO KAWHO-
MUCHLIX MaTeMaTMYyeckUX TeKCTOB, falolux 6Gonee npaBUAbHOE
npeAcTaBfeHVe O MaTeMaTUKe WyMepuiiLeB, akkafsH W BaBW/O-
HSH ¥ BMecTe C TeM Gojiee MO/MHOE, YeM TO, KOTOPOE MOXHO Co-
30aTb ce6e O MaTeMaTWKe APEBHUX erunTsaH. Ecnm Mbl npumem

Puc. 3. KNMHONWUCHBIA TEKCT H3 BAaBH/IOHCKOW KONMEK-

umm  Wanbckoro yHmeepcuTeta. W3o06paxeH Ksa; pat

c ero guaroHanamu. CtopoHa paBHa 30 (4MCNO HaamH-

CaHO Haf NeBOW BepxHell CTOpOHON). Ha pfuaroHanm

HanHeaHO 4MCno, BblpaXalollee OTHOLIEHWe AnaroHanu

K cTopoHe 1, 24, 51, 10; nog [AwaroHanbt CTOUT ee
anuHa 42, 25, 36.

BO BHMMaHue, 4YTO M3 UMEIOLWUXCH B MYy3eaX pasHblX CTpaH OKOMO0
nonyMuannMoHa tabnuyek (COCTaBAAKWMX NUWb 4YacTb TOro, 4YTO
norpe6eHo B pasBa4yMHax) pacwudpoBaHo TONbKO cBbiwe 300,
cofepxawmx MaTeMaTMyeckue TeKCTbl, TO y6eanMMcsa, KakK Aaneku
Mbl ele OT MOJIHOrO NpeAcTaBAeHUS O MaTeMaTUYeCKOM MblLU-
NeHUn ApeBHUX HapofoB MeconoTamuu.
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( nctema cuucneHuss CucTema CUYUCAEHWA LWyMepuiiLes, cno-
c06 HymepaLuM M 3anucb YUCeN pa3BMBaNCb BMecTe CO BCel UX
KynbTypoli, OLHOBPEMEHHO C pa3BUTWEM BCeli UX MUCbMEHHOCTH.
OHM nucanu 3a0CTPEHHOW TPOCTHUKOBONM Nanoykoli, BAaBnMBas
ee B IMUHAHYIO Tabnuuky. MepBOHaYanbHO LUGpbl U306paxanuch
BaBAMBAaHWEM KpYrioro KOHLA: KOrja najiouyka CTaBunach Mof

KOCbIM YF/IOM, MOMyYyancs 3NAUMNC o — 3HAK eAWHULbI; NOA Npsi-

MbIM — KpY>XO0ueK O — 3HaK fgecAtu. lMo3gHee cTanu ynoTpeo6-
NATb OCTPbIi KOHel nasouy&yu U 3HAKOM eAMHMLbI cTan MNpoCToi

KMUH Y , 3HAKOM AecaTu <7, KAWH, BbllaBMBaeMblli KOCO Ha-
KNOHEHHOI MpPM3MaTWUYeCKON Nanoykoii.

Wymepuitubl ynoTpe6nsdin B BbIYUCAEHUAX LWeCTULECATEPUY-
HYIO CUCTEMY CUYWUCAEHUS, a B APYTMX CAydvasx MNOAb30BaiNChb WU
[LECATUYHON cucTemMoil Kpome TOro, 3anucb uYucen LUGPOBLIMU
3HaKaMW OHW nocfefgoBaTeNlbHO OCYLWIECTBASAM NUWb B MaTeMma-
TUYECKMX W aCTPOHOMMYECKMX TeKCTax, MeXAy TemM Kak B gaTax,
yKaszaHUAaX KonuuyecTBa Beca, BeNUYMHbI Naowagn v T. M. OHU
NPUMEHSANN CMelWaHHbIA cnocob, 3anucbiBas, Hanpumep, 225 Kak
«2 Me 25», rge «Me» 03Havano «CTo».

BHauyane gnsa 0603HAaYeHMA BbICWUX Pa3psifoB OHW MNOMb30-
BaNuCb 3HAaKaMW HU3WMKX Pa3psfoB, 3anUCbiBaeMblX B YBEWYEH-
HoM Buge. Tak, 6onbwoli 3Hak gns 10 o6o3Havyan 100, a B wecTu-

AeCFITepI/IHHOﬁ (@ 60; ABa TaKWUX 3HaKa, MoCTaB/IeHHble Apyr

npoTuB Apyra , 03Hayanu 120, a €CAM B CepefuHe CTOAN

eule 3HaK 10,TO0 < & > = 1;00; HAKOHEL, OYEHb OONbLIONM 3HAK
ana 10 o6o3Havan 3600. B HemaTemMaTM4yeCKWX TeKCTax, Mpume-
HASA OeCATUYHYI0 CUCTEMY, 100 3aMUCbiBaiM 3HAKOM Y > -, 1000
KakK 10 000 3HAKOM OfHako noCTeneHHo, ¢

JanbHeAWUM  ynpouieHUeM U yCTaHOB/IEHWEM  OAHOTUMHOCTM
nucbMa, pasHuua MeXay KPYMHbIMW U MeNKWMU 3HaKaMu yTeps-

nacb M B KOHUE KOHLOB OCTa/MCb NMIWb ABa 3Haka, y U <(\

Takum o06pa3om, TOT (PakT, UTO pas3MuHble paspajbl nepectanu
3anncbiBaTb Pa3fIMYHbLIMW CUMBOJSIaMU, MPUBET K BO3HWKHOBEHWIO
MO3ULWOHHOM CUCTEMbI, CbirpaBlieil BefnMyaiillyo pofb B pa3Bu-
TUW i€/10BEYECKON KYNbTYpbl.

Mpu nomolM NOBTOPEHWU 3HAKOB T «< Nnpou3BoAKNNach

3anucb BCeEX YuCen; TakK, .1 3anucbiBanocb Kak <Y | T. e. npu-
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MEHSAN0Cb CNOXeHuUe U YMHOXeHue. Bnpoyem, uHorpga yr|0Tpe6-

NAAN K BbluMTaHue M BMecro 19 nucanm .o— 1 ““ (Y Y %3pgech

YnTanocb KakK «nan» W COOTBETCTBOBaNO HalleMy «be3»,

Mo3aHee BaBW/IOHSIHE, MOAOGHO erunTsiHam, CTanum TrpynnupoBaTh
3HAaKM, HO He HO YeTblpe, a NO TpW, 3anucbiBas 19 Kak >
elule nosxe, B anoxy CeneBKWAOB, 3TOT XK€ 3HaK COKpaTuacs fo

. HanpaBneHue nucbma LWWN0O MepBOHAYANbHO CBEPXY BHU3,

a Mno3Xe cseBa HanpaBo, CHa4dajna CTaBW/IUCb BbiCWKWEe paspAnbl,
a 3aTeéM Huswune.

Tak o603Havyanucb BCe 4umcna Ao 59 =» BK/IHOUMN

TENbHO. OAHaKO yucno 60 0603Ha4YanoCb TEM X€ 3HAKOM, 4TO "

1— Y , a He WeCcTUKPATHbLIM NOBTOpPeHWEeM 3HaKa 10. YT06bI

HanucaTb, Hanpumep, 65, NpunuceiBaAM K 3HaKy 60 crnpaBa 3HakK
5, W ANs TOro 4YTo6bl He 4MTaTb BCe 3TO Kak 1+ 5= 5, ocTaB

nann Mexpapy 3TUMU 3HaKaMu NPpOMEXYTOK: Yy . AHanorunyHo,

YUCNO 120 = » X 60 nucanocb Tem e 3HAKOM, 4TO U >, YUC/O
180 — kak 3 U T. 4., TaKUM >Xe 006pa3omM 3anucbiBaNUCb U 4uUCna,
npesblwarouwme 602= 3600, Hanpumep, yucno 10921 = 3 X 602+

+ . X 60 + : nmucanocb TakK: TyT TyT

OyeBUAHO, 3TOT cnoco6 3anucu He 6bl1 OAHO3HAYHbIM, Tak
KaK npuBefeHHas TO/bKO 4YTO KAMHOMWUCHas 3anucb morna 06o0-
3HayaTb M u4ucno B 60 pa3 6onbwee, T. e 655260 n BoOGLWE
60n X 10921. Bonee TOro, 3TUM >XXe CMNOCOGOM 3anuUChbiBanUCh MU

I 1 5 ‘1 2"
Apo6un, xoTa Ans ppo6ei 3 1 3' UMeNnUcb eule M cneumanb
Hble 3HaKWU: |>y'. mpa a. CnegoBaTenbHO, 3HaK Y Mor

0603HayaTtb U ~(,n B TakOM cC/y4yae 3anucb 4ymTtanacb Obl Kak

AX 60+ og= 182", HO 3HaK ¥ wMmor o60o3HayaTb M , a BCA

3anucb (3 X 602+ 2 X 60 + 1) :60 [eiCTBUTENbHOE 3Ha4YeHUe
yucna onpefenanocb HO CMbICNY 3ajayun. Takum o6bpasom, 3Ta
cucTemMa He faBana abCONOTHOrO 3HayeHWs 4YKUCEN, ee Henb3s
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cynTatb CTpOro I'I03VILI'VIOHHOI7I. Kpome TOro, Ttak Kak B Heil He

"blTH0 3HaKa p,'li)’n’\lﬂByl/ILlJ,tor [Pe3oAIos, L0

MOXHO 6blN0 MpoYnMTaTb He TONbKO Kak 13 X 60 + ¢ = 786, HO

n Kak 13 X 602+ s = 46 806, mnm xe Kak 13+ -~ wn T. N

OfHaKo 3TOT HeAOCTaTOK He oTpa)ancs Ha 3anucu yucen ot 1
po 59, a ans umcen fo 3600 3HaK MNycToro paspsfa HyXeH 6bin
nwb 59 pas.

C panbHedwmMm pa3BUTUEM MaTemMaTUUYeCKUX 3HaHuil B 6Gonee
No3gHMX TeKcTax nycTywowme pa3pagbl ctanm o0603HayaTb 3Ha-

KOM — 3T0 6bIN TOT Xe 3Hak, KOTOprVI, I'IO,qO6HO Halel TouKe.

CTaBMNCS Mexay npeanoxeHnsamum. Takum o06pasom, 4uMcno
13 X 602+ s nucanocb, B oTanmume o1t 13 X 60 + s, Tak;

. 3Hak "~ . BCTpeyalolMuiics B TeKcTax NUllb

60nee HOBbIX, YeM 1500 r. 4O H. 3., He CTaBWU/CA B KOHLE 4ucen u
nos3xe. HecmoTpsa Ha CcBOW AuMWb MNOAYMNO3ULUOHHbLIA XapakTep,
WwecTmaecaTepuyHas cuUcTeMa LWyMepuiiLes U BaBUMOHSH 6Obina
OYeHb BbIFrOAHa ANA BbIYUCAEHWIA, B YaCTHOCTW, AefleHMe MNpou3-
BOAMNOCb B Heli KaK W B Halleill [ecATUYHON cucTeme. He HYXHO
6bII0 HUKaKUX cheymanbHbiX MNpaBun ANA AeWCTBUIA ¢ ApobAMK.
Kak u ¢ pgecaTuyHbIMU [pob6AMM, BCe AeWCTBUS Hafj LWecTuiecs-
TEPNUYHbIMU APOGSMU NPOU3BOAMANCH TaK XX, KakK Haj LUenbiMu
yucnamu, O4HAKO B MOMYYEHHOM pe3yfnbTaTe HYXHO OblI0 yKa-
3aTb paspag.

LLlecTnpecATepuyHas cuUcTeMa CUYUCMEHUA BaBWIOHAH MNpuMe-
HANacb, Kak Mbl YBUAWM, acTPOHOMaMW 3AAMHUCTUYECKMUX CTpaH
M Mo3Xe, a OTCHOJa OHa MepewTa K Ham U NpuUMeHseTcs ANA U3-
MepeHus YraoB U BPEMEHMW.

0 MpMUYMHEe BO3HWKHOBEHWA BAaBU/OHCKOW CUCTEMbI cuuche-
HUS U3faBHA BblCKa3blBaINCb pa3NMyYHble npeanonoxeHus OfHU
nonaranu, 4to uymcno 60 6bINO M36paHO 3a OCHOBaHWE CUCTEMbI
CUYMCNIEHNS MOTOMY, YTO OHO UMeeT 6O0/blue pas3/IMYHbIX AenuTe-
new, yem pgpyrue Hebonbwwue umucna. [Apyrve yTBepXAanu, 4TO
3Ta cucTemMa MMeeT aCTPOHOMUYECKOE MPOUCXOXAEeHWe: BaBUO-
HAHe 6yATo Obl BBeNM Ans yao6cTBa cyeta cBoero 360-gHEBHOro
roja LWeCTHAECATEPUUYHYH CUCTEMY euYHeNeHus, KoTopas cayxuna
UM 1 Ana yao6Horo geneHus kpyta. OfgHako OT 3TOro npegnono-
XEeHUA MpUILINOCL 0TKa3aTbCA AaXe CaMOMy BbIABWHYBLUEMY €ro
M. KaHTopy ([21], T. |), Korga BbIICHWOCb, YTO LWYMEPUIALbI
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3HaNn NUWb COMHEeYHbIA rog B 365 AHel U NyHHbI rog B 354 nnu
355 gHeil. [anee 6blna BbIABMHYTA rMnoTesa, COFaCHO KOTOPOI
WecTuaecaTepuyHas cucTeMa BO3HUKAA CAUAHUMEM [BYX CUCTEM:
LWEeCTUPUYHON W [ecATUYHON, M3 KOTOpbIX OfHa 6yATO 6bl MMe-
nacb y wymepuiiues, apyraa —y akkagsH. Ho 3aTa rmnoTesa He
6blna MNOATBEPXAeHAa UCTOPUYECKUMU (haKTamu.

Helire6aysp [s] npeanoXxun BUAOU3MEHEHWE 3TOW TUNOTE3bI,
ncxogs U3 CUCTEMbl BecoB, KOTOpas WMenacb Y BaBU/OHSAH,
a umeHHo: 1 TanaHT ==60 MuHam, 1 MuHa = 60 wekenam. 3Ta
BecoBas cucTemMa (a BMecTe C TeM MW [JeHeXHasa cuctema, Tak
Kak BeC cepebpa CNyXWNn [EHEXHON eAauHWUeid) Mo runoTese
Helirebayapa BO3HWKNa M3 00beAMHEHUA [BYX LECATUYHbLIX BECO-
BbIX CUCTEM (WYMepuiiLeB M MOKOPUBLUMX WX aKKaffH), WMEB-
WMX KaXjas CBOK OCHOBHYI efWHMUY Beca: OfiHA — MWHY, ApYy-
rags — wekenb. C BO3HWMKHOBEHMEM eAWHOrO rocygapcrea Mexay
obenMn efUHULAMW YCTAHOBUAOCL COOTHOLWEHUE 60 : 1, NPUMEPHO
COOTBETCTBOBABLUEE WX Becam, a 3aTeM 3Ta cucTemMa Mep Beca
pacnpocTpaHunach Ha CYeT BooOLe.

Ho w» 3Ty runote3sy Henb3s CUYUTaTb BMOJHE [OCTOBEPHOWA.
M. 0. TumueHnko (cm. [11]) m W. 1l. BecenoBckuii [67] cum-
Tanu, 4To npoucxoxgeHue uyucna 60 Kak OCHOBbI CUCTEMbl CUUC-
NeHns Hafo MCKaTb B cyeTe Ha nafbuax. YTo KacaeTcs No3uum-
OHHOCTU, TO BecenoBCKWiA 06bSACHAET €e MPOUCXOXAEHWE TeXHU-
KOW BblYMCNEHUA. HO ©“ 3TO NpeAnonoXeHue OTHOCUTCH NULLb
K goragkam.

HegaBHo X JleBU [ss] BbIABMHYTO HOBOE NpeAnofoXeHuUe.
Mi3yyeHne BHOBb OTKPbITbIX WYMEPUACKUX XO3ANCTBEHHbIX TeK-
CTOB MOKa3ano, YTo y HWX MMefacb LWeCTUAECATEPHYHAs cuctema
HymepaLuu, Mexay Tem KakK cucTemMa Mep, AAWH, naowajen u
eMKOCTU Yy HMUX 6Oblna JecATUYHAA, a Mepbl BECOB BOBCe OTCYT-
CTBOBaNN: OO6MEH npomcxoamun HE Ha BeCc, a Ha emMKOCTb. Mepbl
eMKOCTM W nnouwagn — gpesBHelillne; nNepBbIMW M3MepsAnoCb MNpPo-
[JOBONLCTBME, BTOPbIMU — MONA; OHW CAYXWUAW AN OonpefeneHus
KONMYecTBa 3epHa, HYXHOro [fns nocesa, M ypoxasd, cobupae-
MOro ¢ naowagun. Kaxpasa wMepa njaowaguM cuymuTanacb OCHOBa-
HVeM NPAMOYrO/ibHOrO0 Mapanfenenunega C BbICOTOW B OA4WH NlO-
KOTb; 3Ta Mepa eMKOCTM MMefla TO e Ha3BaHWe, 4TO W nexalas
B €e OCHOBaHWW Mepa naowagu

C camoro Havyana BO3HWKHOBEHUS 3emnefenns nNpAMoyrofib-
Hble NONA U3MEpPANNChL Waramu, a Nnons HenpaBWIbHON GopMbl —
ONWHON nx nepumeTtpa. lMo3gHee cTaiuM ONMCbIBaTb BOKPYr Nons
NPAMOYroiblinK, W3MepsnnM ero AJAUHY U LUPUHY, MHOXWUN WX,
a 3aTem BblYMTanM oTclfa nnowagb NUWHUMX nonoc. ocnep-
HIOO He WM3MepAnM NpsMO, a BbIYUCASANM U3 KONW4YeCcTBa 3epHa,
yuweflwero Ha ee 3aces, 4to 06/eryanocb Cylu,ecTtsoBaHMem nyra-

4 3. Konbyuy
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ces-iku, B TeyeHMe TbICAYENeTUM YCTaHOBJMIEHHbBIMU HOpPMaMu
KONuMyecTBa 3epHa Ha eAUMHWULY ANWHbI 60po34bl U PaccToAHMA
6opo3s B ocHOBe [ecATUYHON CUCTeMbl Mep €MKOCTW MepBOHa-
YyanbHO fexan oAauH Ky (npumepHo 871 T), CYTOYHbIA naek
AYMEHA B3POCNOr0 MY>X4YUHbI-paba, Apyrve Mepbl HaxoAWAuUCb
K HEMY B OTHOLIEHMAX 1 :10:100.

OfHako MNOTOM B OCHOBY CWUCTEMbl Mep €eMKOCTW 6bi1 Mono-
XEH MecCsAYHbIA naek, a TakK KakK Mecfl, CYMTaNcs paBHbIM
30 AgHAM, TO OH 6bin paBeH 30 Ky = 1 cumpgy. Oba paga mep 3a-
TeM cnunucb B oAuH Ky, 10 Ky, 30 ky, 100 ky, 3000 ky. B 3Ttom
pagy yxe, kpome 10, umenacb BTOpas eguHuua — 30, He ABAAKO-
wasaca crtenedbto 10. Mo3xe, npu uapax AkkKaguu, BTOpas efu-
Huua, 30, Gbina 3aMeHeHa Apyron — 60. OTa 3ameHa Oblla Bbl-
3BaHa MepexofoM MUTAWWUA C XXapeHOro 3epHa Ha MOJ/oToe, Nnuwy
60NMee YTOHYEHHYIO, O[HAKO, MeHee MNUTaTeNbHYIO; MO3TOMY Te-
nepb pabbl-MYX4YMHbl MNOAyYanuM MeCAuYHbli naek 60 Ky, Hopmy,
KoTopas npexje faBajacb NUWb PeMECNeHHWKaAM W COLManbHO
Bbllle CTOAWMM 4neHaMm paHHepaboBnafenbyeckoro o6uiecTsa.
COOTBeTCTBEHHO BABOe YyBenuymaacb W HopMa 3aceBa. Takum
o6pa3om, Tenepb MNoAyyuncs pag mep i, 10, 60, 600, 6000, B KO-
Topom, Kpome 3ameHbl 30 Ha 60 Bbimana mepa 100.

HakoHelu, BTOpyt eguHuyy, 60, cTanm cumTaTbh «60MbLIONRA
eAuHULEl», N paj NpeBpaTUCA B BABUNOHCKYIO LIECTUAECATEPUY-
HO-ACCATUYHYIO cucTeMmy Hymepauyum 1, 10, 60, 600, 3600, ¢ gBymA
eanHnuamn— 10 n 60 H3bikoBefueckne uCCNefOBAHUA MOKa3bl-
BAlOT, YUTO Nepexoj] OT AeCATUYHON K LIeCTUAECATEPUYHON CUCTeMe
3aBeplimnnaca ewe AO LWYMEPUIACKON 3NOXWU.

Apugmetndeckne gericteus (cm. [57], [69], [70]). B oTnuuune
OT ernnTsdH, KOTOPble, KaK Mbl BWUAENW, B CBOUX LWIKO/MbHbIX PYKO-
BOACTBAxX MOMeELAN BblYUCNTENbHbIE CXEMbl, BaBU/IOHAHE YKa-
3blBaNu NWWb pe3ynbTaTbl BblYUCAEHUA. Tak, Hanpumep, OHW NuU-
canu: «1 10 n 26 40 cnoxeHo u 136 40 nonyyaetcsa», 4yTo B na-
wem o603HaYeHMU chnefyeT uUuTaTb Kak: «1 X 602+ 10 X 60 +
+ 26 X 60+ 40 = 1X 602+ 36 X 60 + 40». Tak Xe Kak cnoxe-
HUWe, NPOU3BOAMNOCH N BblYMTaHMUE.

B oTnnume OT ernnTsH, CBOAMUBLUMX YMHOXEHUE K YABOEHUIO,
BaBU/IOHAHE NPOWM3BOAUAN €ro NpaMo, AeNCTBYA TakK >Xe Kak u
Mbl, nopa3psfHo. Ho Tak Kak MM notpe6oBanocb 6bl 3aMOMHUTbL
Tabnmuy ymHoxeHmsa ot 2 X 2 go 59 X 59, coctosiwyo u3 1711
Npov3BefeHUA, TO OHM NOMb30BaIUChb TOTOBbIMM Tabnuuamu
YMHOXeHUA Kaxpaa u3 Takux Tabnuy copgepxxana npousBeje-
HUA OLHOTO0 «3arfaBHOro» 4ucna Ha BCE MHOXWTeNM OT 1 A0 2o,
a Takxe Ha 30, 40 u 50. Mpu 3atom Tabnuubl He 6bIAM COCTaB-
NeHbl NS BCeX 3arfiaBHbiX u4ucen ot 1 go 59, a ToNbko pANS
yncha, He UMeEKLWKUX APYrux genuTenei, kpome 2, 3, 5 C eAuH-
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CTBEHHbIM MCK/OYEHUEM: 4YMco 7 6bIN0 TakKXe 3arnaBHbiM, Gra-
rogaps u4emy 3arfaBHbIMKW OKa3anuCb BCe 4Yucna MNepBoOro fe-
cATka. Kpome Tabnuy YMHOXEHWUS, BaBW/IOHAHE LWMPOKO MO/b30-
BaAucb TabnuuaMyu o06paTHbIX 3HadyeHwii. lMMpuBedem nepBble K
nocneAHne fBe CTPOKU TakKol TabnWlbl, 3aMEHWB KAMHOMMUCHbIE
3HaKU HalnMU:

2 30
3 20
1 20 45
1 21 44 26 40
OTO 3HAYUT:
1 30
2 — 60
1 20
3 — 60
1 45
80 60*
1 160000
8l — 60T

3ameuaTeNibHO, 4TO [ANM 06paTHOro 3HayeHwa 7 B Tabnuue
faBanocb NpubnMxXeHHoe 3HavyeHune s 34 17 s 34 17,"T. e. nepuo-

8 , 34 17 8
Audeckas llecTuaecATepuuHas fApobb po + "po? + pos H~po* H~
, 3 17 Vv

“r poB”1 60e’ K T, Pasg obpblBanacb He rge monano, a AWWb nocne
OBYKpaTHOro noBTOpeHMa nepuoja. Hapagy ¢ aTum HalfeHa
Tabnuua, copgepxawas nNpUOAMXEHHbIe BbipaXeHna o06paTHbIX
3HayeHunin yncen 7, 11, 13, 14 n 17 npy NOMOLM KOHEYHOWN LWeECTuU-
necATepuyHoit pgpobu; B Tabnuue, Hanpumep, yKasaHo, uTO
s 34 16 59 meHbwe, a s 34 18 60nble, YeM o06paTHOE 3HA4YeHue
yncna 7. C Apyroi CTOPOHbI, B psAfe Tabnuy obpaTHbIX 3HAYEHWUIA
NPOCTO OTMEYasocb, YTO YMUCNO 7 HE MMeeT 06PATHOro 3HayYeHus
(T. e. He BbIpaXaeTCsi KOHEYHOW LeCTUAECATEPUUYHOH APO6LIO).
OuyeBUAHO, 4YTO 3TU Tabnuubl MpUHagNexXaT pPasMUYHbIM UCTOPU-
YEeCKUM YPOBHSIM pa3BUTWA BaBWIOHCKON MaTemMaTWKM, KOTopas
noj KOHeu YyXe nojowna K npeAcTaBfieHN0 6ECKOHEYHOro ne-
proaMyecKoro apumeTnMyeckKoro npouecca.

C nomouwibto Tabnuy o6paTHbIX 3HAYeHWIA MPOW3BOAWUNIOCH fe-
NneHwe uyucen: B Tabnuue OTbICKMBANOCb 3HayeHuwe, obpaTHoe fe-
NWTeNto, a 3aTemM Ma Hero MHOXWNW pgenuMmoe. B Tom cnyuae,
Korga B Tabnuue obpaTHOe 3HayeHWe He COAEPXanocCb, pe3yfb-
TaT BbluucnAnuM npubnuautenbHo. [lo3A4Hee BaBUIOHAHE CTanu
NPUMeEHATb M cnocob MopaspsagHOro AeneHns, NOAOGHbLIA Hawemy.

4%
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Hapsagy ¢ Tabnuuamu yYMHOXEHUS U 06paTHbIX 3Ha4vYeHwuid,
umenucb Tabnuubl KBagpaToOB M KBaApaTHbIX KOpHel, Ky6oB u
Ky6uyecKMx KOpHel, CyMM KBajgpaToB M KybOB, cTeneHel paH-
HOro uynMcna u faxe Tabnuubl ANa onpejefneHUs nokasaTens.

ApugmeTnyeckme 3agavym M UX pewleHne. 3ajayu, KOTOpble
BCTPeEYalTCAd B KAWHOMUCHbIX MaTeMaTU4yeCcKMX TeKCTax, OTHO-
CATCA K PpasnMyHbiM nepuogaMm Ha TMPOTAXKEHUN MNPUMEPHO
1500 neT; OHWM pasHOPOAHbLI KaK MO CBOeEMY COAEepXaHui, Tak u
Nno crnocoby MW3N0XeHUA, a TakXe N0 YPOBHIO MaTeMaTM4yecKoro
MbllneHns. HekoTopble Tabnnukn copepxat chOpMYIMPOBAHHYIO
3afjauy ¥ ee NOMHOe pelleHue, Apyrue Xe TONbKO YyCNOBUA 3ajaud.
WHorga 6narofaps y60pMCTOCTU KAMHOMMUCM U KpaiHel cxaTto-
CTU M3N0XKEHWUA OKONMO 200 TaKMX 3afjay nNomellaetcs Ha 06eux
CTOpOHax Tabnuuku pasmepom 8X 4 cM2 Uucnosble [AaHHbIe
B 3ajayax, B3ATbIX W3 MpakTUKW, UK NOApaxKalwlmx npakTuye-
CKUM 3afjayam, nogo6bpaHbl Tak, 4ToObl 06NErYMTbH BbIYUCIEHUE
npu nomowm Tabnuy. 3ajaynM Ha OTB/EYEHHble 4ymMcna, Kak npa-
BWNO, CrPpynnupoBaHbl TakK, 4YTO HayMHalTCA C MNPOCTbIX W BOC-
X0AAT K 060fee CNOXHbIM, HO OTHOCAWMMCA BCE Xe K OLHOMY
Tvny. Hanpumep, npuBefeH'uensliii psag 3ajay, B KOTOPbIX Tpe-
byeTca onpeaennTb fABa 4ucna TakK, 4TO6bl UX MNpoOuU3BefeHue
X-y = 600, n 4yTo6bl OHW Y[OBNETBOPSANU BTOPOMY YCNOBMUIO, KO-
Topoe 3ajaeTcsa Bce 6onee M 60/iee CAOXHBLIMW BblpaXeHUAMY,
HauyMHasi ¢ X + Yy = 50 n BNAOTH A0

Bx+ 2y)2+ ~ {41 ((nY -y)-(" -H)(> y)I'+
+.(* + y)*} =17 100,

npuyem BCe 3TW 3afjaym umeroT peweHune X = 30, y = 20. Otcioga
BMAHO, 4TO COCTaBWUTEN0 OblI0 HEBaXHO, UYTO YYEHWK 3Han pe-
3ynbTaT, rnaBHOe BHWMaHWe YJAeNnan0Cb YCBOEHWIO MeToda pe-
LweHns

Bo Bcex 3ajayvax, TakK >XXe KakK W Y eruntsH, WU3/0XeHWe Be-
NOCb NINWb C KOHKPETHbIMW 4YMCNaMu, HO, HECOMHEHHO, COCTaBu-
Tenb Mmen B BMAY o6WMii cnyvail. Ha 3aToT obobuwarowmini noj-
X0f YKasblBaeT W TO, YTO YMHOXEeHWe MNpOou3BOAUNOCL M B CHy-
yae, Korga MHOXWUTeNb Obll paBeH i, U YTO Tam, FAe Mbl NuULIeM
X + Yy, BaBUIOHAIHE Mucanu, Hanpumep, «5 + 3 — cyMMa LINPUHbI
N ONUHBI».

JToMy abcTpakTHOMY, o6ob6uiatolwemy cnocoby MblWAeHUA
cnoco6CcTBOBAaN BeCb XapakTep MUCbMEHHOCTW BaBUAOHSH 3aim
CTBOBAB K/WHOMMUCH Y LWYMepuiiLeB MO/b3yACb UX A3bIKOM B HaykKe
M XO3AWCTBEHHON [eATeNbHOCTM B TEYEHWEe AONTUX BEKOB, BaBWU-
NIOHAHE BMecTe C TeM TMPOU3HOCUAU LIYMepUuicKnue wuepornnudbl
Nno-cBoeMy, COXpaHff, OfLHAaKo, UX cmbicn. Bnarogaps aTomy, pas
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OAWH W TOT X€& CMMBOM MOF UMETb pa3Hble (JOHeTMYeCKUe 3Haue-
HUS, WyMepuniickoe M BaBUNOHCKOE, OblN0 HETPYAHO CBbIKHYTbCA
C MbIC/IbID, UTO, HanNpuMep, «WUPUHA» — 3TO He TO/bKO LINPUHA,
a Boob6uwe nwbas HeusBecTHas OTBMeYeHHAd BeAUYMHA. TakKuMm
06pa3oM, ocTaBasocb Kak OyATO HEMHOro, 4Tobbl MOAHATLCA A0
cnepytoulelii cTtyneHu abcTpakuymm, A0 anrebpbl, 04HAKO NWLb
B COBEPLWEHHO [APYIrMX WCTOPUYECKUX YCNOBUSX NOAO0GHas BO3-
MOXHOCTb MpeBpaTunack B AEWCTBUTENbHOCTb

Cpeau apugpmMmeTMyecKMx 3afay WMMeeTCs MHOrO 3ajay Ha OT-
favy feHer B pocT (Mo3AHee, KOrga HauucneHue B [ipeBHEM
Pume, a 3aTemM B BeHeuum cumtanm «co cTa», CTanu rOBOPUTH
0 «MpOLeHTax»), KOTOPbIi BaBW/IOHCKME POCTOBLIMKW PacCUUThI-
Bann ¢ 60 TM eAUHUL, a UMEHHO B TOf 12 LIEKENelh C 1 MUHbI
(T. e. ¢ 60 wekeneir). B 3agavyax TpebyeTcA MO JaHHOW BeNM4YUHE
YNaunBaeMbIX B rof «MPOLEHTHbIX» fIeHer OMnpeaennuTb BeNNUYUHY
Haya/bHOr0 KamuTana, HailkTu, BO 4YTO BbIpacTeT AaHHbIA Kanu-
Tan NpW HayuCNeHWW MPOLEHTOB W Ha MPOLEHTbI, OMpeAeneHue
KONnyecTBa feT, 3a KOTOpPble [aHHbIA HayanbHbIA KanuTan Bbl-
poc [0 [faHHOW cymmbl ¥ T. n. Moao6GHble 3ajauyM pelwannch
apupmeTnyeckn, wWwar 3a Lwarom, CTPOUIUCb W COMOCTaBAANUCH
apudmeTnyeckas UM reomeTpuyeckas MPOrpeccuu

K TakuMm nporpeccusiMm, Tak >Xe KakK Wy erunTsiH, Beqn U 3a-
Jlayn Ha pasfen [eHeXHbIX cymMMm. TakK, Hanpumep, Tpe6GOBanocChb

2

pasfenuTb 1 s MWHbI cepebpa MeXAy :o 6GpaTbiMW Tak, 4TOGb

ponn 6patbeB o6pasoBanu apumeTUUecKYH Mporpeccuto, npu-
YeM M3BECTHO, YTO [0NA s-T0 6GpaTa paBHa s LWEKENam

3ajaya pelwanacb Tak: cCHayana onpegensnacb Aons MpuUxo-
AAlWanca Ha KaXjgoro 6pata B cpeHeM, T. €. 1o LUEKeSeil, 3aTeM
CymMMa foneii s-ro U 3 ro 6paTbeB (20 LIEKenen), ganee npe-
BbllleHWe fonu 3-ro 6pata Hafg Aonei s-ro (s LeKenei), n, Ha-
KOHel, WCKOMOE MpeBbIleHNe, T. €. Pa3HOCTb fONeil AaHHOW npo
rpeccum PelieHue 6bINO0 apuPMETUYECKUM, BENOCb MO MPOAYMaH-
HOMY MAaHy, npegnofnarano 3HaHWe CBONCTB apuMeTUYeCKOl
nporpeccun, Ho anre6panyeckux (GOpPMyNn B SBHOM BUAe He MpU-
MeHAN0 BmecTe c TeM, B 3aja4ax Ha reoMeTpuuyeckylo nporpec-
CUI0 a TaKXe Ha HaxO0XAeHWe CYMMbl KBajgpaTOB 4uCen, npeanu-
caHue, MO KOTOPOMY BE/IOCb BblYMC/IEHWE CO BCEli OYEBUAHOCTbIO
YKa3blBaeT, 4YTO BAaBWUIOHCKOMY MaTeMaTUKYy O6biM W3BECTHbI
obuwime npaBuna CyMMWPOBAHWUS apuPMETUYECKOW U reomeTpuye-
CKOW nporpeccuii n KBagpaToB uucen

MeomeTpuyeckue 3agaum K 3ajayam, KOTOpble BaBWUJIOHSHE
TakXe pewann apupmMeTUyeckMMm MyTem, OTHOCATCA U MHOrue
3ajayn Ha onpejeneHne AAWH W NAowagei nNpu LeneHun 3emMeslb-
HbIX Y4YaCTKOB, WAM O0O6BLEMOB 3EM/AHbIX BbIEMOK HacbIMeid u
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MOCTPOEK W BbIYMC/IEHUE KONM4YecTBa paboymx, HeOoBXOAUMbIX ANA
3eMeflbHbIX WAM CTPOUTENbHbIX paboT. 3TO Takue reomeTpude-
CKMWe 3afayun, KOTOpble Mbl pellaeM MpWM NOMOLWMW ypaBHEHWA nep-
BOW CTeneHW (NWHEeNWHbIX) C OAHWM HEW3BECTHbIM, WAW CUCTEMbI
NNHENHbIX YpPaBHEHWA CO MHOTMMWU HeusBecTHbiMU. Ho BaBuMNO-
HAHe, faxe Torfga, Korja 4uUCAO HeM3BeCTHbIX [0X0AMN0 L0 5,
fencTBOBaNM NUWb Haj LaHHBIMW M3BECTHbIMW BeMYMHAMM, a He
Haf HeW3BeCTHbIMW BEeNWYMHAMM, KaK NpUHATO B anrebpe. OfHaKo
3TOT BTOpON, aurebpanyeckuin MeTof MPUMEHSNCA MMM B 3aja-
yax, TakXe B3ATbIX W3 TEOMETPUM U MNPUBOAALWLUX, Bbipaxkadchb
HalWuM A3bIKOM, K KBafpaTHbIM YpPaBHEHUAM, WAN K YpaBHEHUAM
60nee BbICOKMX CTeMeHei.

Tak HasbiBaemas «Teopema Mudaropa» 6bina M3BeCTHa BaBU-
NoHAHaMm 06onee Yem 3a ThicAuy neT o Mudaropa. BaBunoHaHe
IWUIMPOKO MONb30BANMCh €K, WM OHa C/yXWUna WMCTOYHUKOM 3ajau
Ha «KBajpaTHble YypaBHeHUA». Hanpumep, BbIYMCAAAM KONMYe-
CTBO 3€pHa, HYXXHOro Ans 3aceBa MNOAA, MMelOWero opmy paBHO-
6efipeHHOr0 TpeyrojbHUKa C 3afaHHbIMW CTOPOHAMW; HaxoAuau
rOpu30oHTaNbHOE CMeLleHWe HUMXHEro KOHLa BepTUKanbHON 6anku
[aHHOW ANWHBI NpU 3afaHHOM OMYCKaHWW ee BEpPXHEero KOoHLa;
onpejensanu AnuHy XOopAbl MO CTpeske CTArMBaemMoro ew cer-
MeHTa U MEepUMETPY OKPYXHOCTW, MPUHMMAA T= 3; OTbICKUBaNu
pasmepbl reomeTpuyeckux @uryp (Hanpumep, MNpPSAMOYrOAbLHOTO
TPeyrosbHMWKa, CEYEHUS 0CaJHON HacbiMW, AeNeHUs TpeyronbHUKa
Ha MONOChbl, «KaHanbl», NapainenbHble OCHOBaHMIO K ap.). Ho
HallgeHo W Hemano TabAMuyeK C YUCTO reoMeTpuUyecKMMU 3afja-
yamu, He 06/IeYeHHbIMU B «MNPUKNAAHYHO» (opmy.

Cam (haKT, 4TO BaBW/JOHAHE 3HaNW «Teopemy [lugaropa»,
CBUAETeNbCTBYET O TOM, YTO OHM WUMENN AOCTATOYHO OCHOBAaTENb-
Hble reomeTpuyeckme mno3HaHWAa. OHM LWMPOKO MOJSIb30BANNUCh
nogobuem reomeTpuyeckux GUryp, a nO3TOMY He WCK/OYEHO,
4YTO MMEHHO C NOMOLLbID MOJ06MA OHM CMOFAM ee BblBeCcTU. YacT-
Hble clyyanm MOrnu ObiTb HalifeHbl NMB0 4YUCTO apudmMeTUYHECKU
npuM paccMOTpeHun Tabnuy KBaApaTtoB, NM60 HArnsigHoO reome
Tpuyeckn Hanpumep, K3 paccMoTpeHuUs KBajparta, o6pa3oBaH
HOF0 MpuUcoeguMHEHMEM K AaHHOMY KBajpaTy 4eTbipeX paBHObef-
PEHHbIX NPSAMOYTrONbHbIX TPEYroabHWKOB, Ha KOTopble [nensaT
KBagpaT ero AuaroHanm —aTa Qurypa u3fjaBHa BCTpedvanach
B OpHamMeHTax, HaHpuMmep, NpWM 3amOLLEHUM MOSIOB MAUTKaAMW.

B kauecTBe npuMepa MpUBOAUM TabnuuKy, COAepXallyl uep
TeX KBajpaTa, CTOpOHa KOToporo nomeveHa 30, a fuaroHanu

5 . 35 I L 24 . 51
paBHbl 42 + &0 s0d,T. €. npoussegeHunto 30 Ha 1+ co ' (?O

+ 7+3 -304€Cb MOCNEJHEe YMCNO paBHO ]2 C MOrpewHOCTbI0 MeHb
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wen &%, T. €. C NATbHO MNpPaBUNbHbIMWN [OECATUYHBIMWU 3HaKaMWy.

B apyrux cayyasax nonb30BanucCb MNPUOGANXEHUEM ]/r2’\1 1 ég

BEPHbIM [0 ABYX AECATUMYHbIX 3HAKOB. BONbWOW WHTepec nposB-
NN BAaBU/IOHAHE K «MNU(Aropeincknum» TpeyroibHUKam, T. €.
K MNpsAMOYro/fbHbIM TPeyrofbHWKaM C LefoYnCcneHHbIMU CTOpPO-
Hamu. HailigeHa Ta6nuua, cogepxawas 15 TakMX TPeyroibHUKOB

AB Hell paHbl b, c, rge c. + b2= c2, npuyem B nepBoM Tpe-

59 . 30
YronbHWKe OTHOLUEHMWE KaTeTOB paBHO of+ ii0” T°  6/M3KO K

a nocnefHWn TpeyronbHUK 61M30K K TPeyronbHWKy ¢ yrnamu 30
n 60°. O4yeBWAHO, UYTO TaKue TPEYroJibHUKU CAYXWUNW [ANA npak-
TUYECKMX Lenei; BMecTe C TeM, WX MNOUCKU CBWUAETeNbCTBYIOT
0 3HauYNTenbHON rnybuHe MNOHWMAHWA BaBWIOHSHAMK BOMPOCOB,
KOTOpble Mbl OTHOCUM K TEOPUM YUCE.

«YpaBHeHUSA» BaBUAOHAH. [pu pelleHUn «KBagpaTHbIX ypaB-
HeHWli» (KaK Ha3blBaeM Mbl NOAO0OHbIe 3ajayn) BaBWUIOHAHE NPU-
MEHANN cnocob peleHns OTBMEYEHHbIX 3afay, B KOTOPbIX Heus-
BECTHble Ha3BaHbl NN60 «ANWHA», «WUPUHA» U UX MPOU3BEAEHUE
«nnowagblo», nMbo «MHOXWUMOe» («Ury») K ero ob6paTHoe 3Ha-
YeHNe «MHOXUTeNb» («urunby»). NMpueegem Npumep TaKoi 3ajaum
N ee pelueHUs:

«MHOXMMOe N MHOXUTenb » 00 33 20. ¥YMHOXb Ha [0] 30,
100 1640 YmHOXb 100 1640 Ha 100 1640. 10033 20437
46 40. Boiutn 1 otctopa. OcTtaeTca [000] 33204 3746 40 Y10 Ha
YTO HYXHO YMHOXWTb, 4T06bl nonyuymnocb [0 0 0] 33 20 4 37 46 40
YMHOXb [00] 44 4320 Ha [00] 44 4320. [00.] 3320 4 37 46 40.
Mpnb6asb [000] 44 4320 k 100 1640. 1045 mMHOXmmoe. Bbiutun
[00] 444320 ot 100 1640 [0]59 153320 MHOXMUTENb».

Ecnm Mbl Bblpasum 3Ty 3ajadvy W Bce Nofo6GHble el U UX pe
WeHNne NPMBBLIYHON HaM anrebpanmyeckoll 3anucbio, TO MOAYYUM

X=%+V(T) — i —

Opyroii Tvn 3afay nNpUHMMaeT Ha COBPEMEHHOM A3blKe BUA
x+y=a, X'y=b\ K 3TOMy «HOpManbHOMY BWAYy» MPUBOAATCSH
BCE BAaBW/IOHCKMWe 3ajaynM, B TOM 4YUCAe W 3HAYMTeNbHO 6Gonee
CNOXHble, KOTOpble Mbl pellaem C MOMOLLb KBajgpaTHbIX ypas-
HeHWiA. Tlpy 3TOM pelleHMe MOfAy4vaeTcs C MNOMOLLbKO BCMOMOTra-
TENbHOr0 HeusBecTHOro. M3 Toro, 4to X +Yy—a, cnefyert, 4To Ha

CKO/IbKO PpPAHO M3 3TUX HEWU3BECTHbIX 6onbwe ~ , Ha CTONbKO
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OPYroe MeHblle MoNoXMB NO3TOMY X = ~ + I, y ~ ~ —T,

nonyyaem = oTkyga r=]1 / ~ —b.

Takum 06pa3om, XOTA BaBU/IOHAHE W He NpPUMeEHANW anre6-
paMyeckoil CUMBO/IMKM, OHW TEM He MeHee pellanu 3afjadu an-
rebpanyeckum MeTOLOM, MO0 3afaynM OHM pewwann no mnnaHy,
NPUBOAWMAN UX Pa3IMYHBIMK MNpUEeMaMn K eauHOMy Tumy 3ajad,
4N MEeXaHUYeCcKOro pelleHWs KOTOPbIX CyllecTBoBanu o06uwue
npaeBwuna, urpawowue ponb Hawwux ¢opmyn. Mpu 3atoMm nM B Tex
cnyvasx, Korga 3afayu (opMy/nupoBanncChb KakK reomeTpuyeckue,
BaBWNOHAHe o0b6pawanucb € BXOAAWMMW B HUX BeMUYMHAMM
MPOCTO KaK C 4YMCnamu, CKaafblBann «ASUHbI» W «NA0Waan», He
orpaHuuymMBann cebs NpoOCTPaHCTBEHHbIMU 00pasaMu, He CBA3bl-
Ba/M Kaxjoe OTAeNbHOe npeo6pa3oBaHWE C WUCTO/IKOBAHUEM, WC-
XOAALWMM U3 faHHbIX 3afjayn.

Mpuem BBefeHMS BCMOMOraTeflbHOr0 HEW3BECTHOrO MOCYXU,
no npegnonoxeHuto Helirebayspa [71], BaBW/IOHAHaM W ANs MNo-
NyyeHus npaBun o6pasoBaHUsA «NU(aropeinckux Ymucen»

MoCcKoNbKYy BaBW/IOHAHE He YyKasblBaAu B 3ajayax npuemsbl
UMCNOBbLIX BbIYUCAEHWIA, a MOMeLWann TONbKO FOTOBble pe3yfb-
TaTbl BMeCTe C MpeAnucaHuem «fenain Tak», Mbl MOXEM CTPOUTb
Wb 60onee uam MeHee 060CHOBAHHbIe LOTrafKu C TOM, KakK OHM
M3BMeKann KBaApaTHbll KOpeHb W3 uucen. BO3MOXHO, 4TO OHU
nocTymanu no npaBuay, COOTBETCTBYIOLLEMY Halleid ¢opmyne
Y a"+ b2» a +b3A2a, rge a ecTb HambO/bWKUIA MOMHBIA KBagpar,
3aK/IIOYeHHbI B MOAKOPEHHOM uyucfe. BO3MOXHO TakXe, 4TO,

OTbICKMBasi V 2, OHM 3a nepBoe nNpuobauxeHue 6Gpanum cHadvana
= 1-1 g% a cfaenae MNpoBepky %: -}-=7, 3ameTuau, 4To

OHO MO/ly4YeHO C M36bLITKOM, a cnefoBaTenbHo, 2y — 1 —
C HefgocTaTkomM Torja OHM 6panu cpefHee 060MX 3HAYEHWUIA

\ 6b1/10 O4HUM U3 NpUBN-

YKEHU, NMPUHNUMAEMbIX BaBUTOHAHaAMMW. |_|OBTOpeHVIe 3TOro FipO-

Lecca faBano {'1 ' 25\2: 8 ' gBZ, a 3TO NoKasblBano, 4To 1+'2

CNULLKOM 6ONbLIOE MPUBANXKEHWE; fens 2 :{1 +§6\ ~1+2 8% +

, 42 .
+ o+ (%3‘5 nofy4yanu CAWLIKOM Manoe npubnmkeHune, a B3AB

1/ 2 24 42 A
13 06oux cpefHee, Monayvanu + 60+1 + N3] =

602_"~603*T e’ BTOPOE npubamXKeHWe BaBUNOHSAH.
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Takum e nyTemM, BO3MOXHO, OblN10 MOAYYEHO MNPUBAMKEHMUE
Y3=1+ o 3T10T Xe wmeTog O6bin npumeHeH 2000 neT cnycTd

MTonemeem ANA BbIYNUCNEHUA €ro 3HAMEHUTbIX Ta6I'IVILI|.
OTMEeTUM, 4YTO 3TOT «BaBWUOHCKMWIA MeToA» W3B/eYeHUA KBapf-

paTHOro KOpns MOXHO NMPUMEHUTb W AN HaxoxgeHus V o. Ecnu
b]— nepBoe npubnuxeHue (HaiigeHHoe nyTeM Mpo6), TO Haxo-

amm ci=“ y,n BTOpoe npubnmxeHune ~o=,— )[(«— 1)Ni+ci];
b\

MOBTOPSA 3TOT MpoLecc, KOTOpbIA, KakK HeTpPyAHO AO0Ka3aTb, CXO-

QUNCS, MOXHO BbIYUCAUTL KOPeHb C 1060 TOYHOCTbIO, MpUYEM

ANA  NpakTUYecKUX Uenein yxe b2 MoXeT okasaTbCsi pgocTa-

TOYHbIM.

Y ApeBHUX BaBW/IOHAH BCTpevYalOTCA TakKXe 3ajauu, KOTopble
Mbl pellaemM MpW MOMOLLM YpPaBHEHWUIA TpeTbel CTEeMeHU U 0CobbIX
TUNOB YPaBHEHWIA YeTBEPTOM, MATOW W LIECTON CTeneHei, Nerko
CBOAALMXCH K KBafpaTHbIM WAM K KYyOMYECKMM YpaBHEHUAM.
B sToro poja ypaBHeHuMsX TpebyeTcsi O0ObIKHOBEHHO OMNpeAenuTb
«ONNHY», «WUPUHY», «TNY6UHY», «06BEM BbLIKOMAHHON 3EMIW»,
npuyeM 3TW MNOHATMA BOCMPUHMMAKTCA OTB/IEYEHHO, UYTO BUAHO
M3 TOro, 4YTO «06BLEM» — UM NpPOU3BEfEHME XYT — CBOBOAHO
CKNafblBAETCA C «CEYEHMEM», T. €. C MpPOU3BEAEHUEM XY

3afjaunm Bpofe axb+X2=C BaBW/IOHAHE MNPUBOAMAN K «HOP-
ManbHOMY BUAY» Xs + Xx2= (}, 1 3aTeM HaxoAunuM X no Tabnuuyam
KOpHell 3Toro BuAa YpaBHEHW/ BbIACHWUTL, 4YeM PYKOBOACTBOBaA
NUCb BaBWUOHSIHE, OCYLLECTBNAS 3TO NpuBefeHWe (onupanucb Nu
OHW Ha reoMeTpMuyeckume npeAcTaBleHMs, KakK npejnonaralwT He-
KOTOpble WCTOPWKW MaTeMaTuKu, WAW, KaK MofarawT gpyrue,
paccyXfjanam 4YUCTO «ajrebpamyecku»), MokKa ycTaHOBUTb He yja-
nocb. CoBeplEeHHO He pasrajaHHbIM OCTajcs MokKa crnoco6 pelle-
HUS BaBWIOMAHAMWU ewe 06o0Niee TPYAHbIX YpPaBHEHWUI Buaa axb+
+ bX. + CX — I\ HEMOHATHO, KakKumM 06pPas3oOM OHW MNOMb30BANUCH
Tabnmuamum KopHeil ypaBHeHURA X3+ X2= il

OueHKa YpOBHS BaBWJ/IOHCKOW MaTemMaTUKW. [lo HejaBHEro
BPEMEHU CUMTANOCb, YTO FeoMeTpuUyYecKue 3HaHUS [PEBHUX BaBU-
NOHSH 3HAYWUTENbHO YCTYMannm MX apuipMeTWKOo anrebpanyeckum
Mo3HaHMAM. M3 Toro 06CTOSATENbCTBA, YTO B CMMCKAX YUCNOBbLIX
TEXHUYECKNX KO3((ULUNEHTOB, BMEPEMEXKY C AaHHbIMW O «KUp
nuyax», «Mefu», «TOPrOBOM CYyfHe», «SUMEHe», «HacfefgcTBe» W
T. [l. BCTPEUANUCh U «TPEYTONIbHUK», N «KPYrOBON CErMeHT», Heii-
rebaysp 3ak/jwuvan, 4TO TFeoMeTpUs He paccmaTpuBanacbh Kak
Teopus, a TOMbKO KakK MpUeMbl MPakKTUYeCKOro M3MepeHus. YKa-
3bIBafioCb Ha TO, 4YTO Hapsfy C TOYHLIMW BCTpPEYalTCA NUWb
npuenvxXeHHble dopMynbl CuMTanocb TakXe, 4YTO BaBWU/IOHsHE
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BbIYUCNANN [LJIMHY OKPYXHOCTW KakK paBHYK TpeMm JAuameTpam,
YTO 3HAYMTENbHO YCTynaeT eruneTCcKOM TOYHOCTMW.

Ho B 1939 r. B Cy3ax, ApeBHei cTonuue dnama, ObinnM Hali-
[LeHbl HOBble MaTeMaTu4yeckume KAUHOMUCHbIE TEKCThl, paclmnppo-
BaHHble ¥ onyb6nuMkoBaHHble B 1950 r. bpeliHcom 3T0 HOBOe
OTKpPbITUE NOKasano, YTO reoMeTpuyeckue 3HaAHWUSA [LPEBHUX BaBU-
NOHSAAH CcTOoANM Ha 60nbwol BbicOTe. Ha opHOW n3 Tabnumuyek pe-
lwaeTca 3ajaya Ha BbluMCNeHUMe paguyca Kpyra, OMUCaHHOIO
BOKPYr paBHO6epeHHOro TpeyroibHUKa C OCHOBAHWEM, PaBHbIM
60, n cTopoHamu, paBHbiIMM 50 Kaxpgaa; paguyc paBeH 31 =
Ha papyroii Ttabnmuke OTbICKMBaeTCA pafuyc OKPYXHOCTW, BMU-
CaHHOW B MpaBWUMbHbIA LWeECTUYTONbIiNK, OTKyAa CrlefyeT, uTO

45 .
3pecb V 3 NpuHAT paBHbIM 1+ Hanbonbwunin nHTEpec npeg-

cTaBndeT Tabnmuka, copepxaliafs CNMUCOK TEXHUYECKUX KO3pdu-
LMEHTOB, CpPeAu KOTOPbIX MMEKTCH W AaHHble, XapaKTepusytolime
PaBHOCTOPOHHWI TPeyronbHWK, KBagpaT, NATU-, LIECTU- U CEMU-
YrONbHUK U Kpyr. N3 Tabnuyku cnefyeTt, 4YTO BaBUIOHsAHE 3fechb
Nofb30BaanNCh NPUBAMXKEHNEM

+ T- e- 1~ 3-125-

B ogHOW u3 3afay TpebyeTca pa3fgenuTb NPSIMOYTONbHbIA Tpe-
YFONbHWK Ha MNOMOGHbIH €My TPeyronbHWK W Tpaneuut Tak,
yToGbl MPOM3BEAEHUS YacTeil CTOPOH, a TakKXe MpOou3BefeHMsa 4a-
cTeli nnowager 6binnM 3agaHHbIMW BeWYMHAMW, MNPUYEM TuUMoTe-
HvBa MeHbLIEro TpeyronbHWKa 6blna faHa. 3ameyaTenbHO ToO,
YTO Npous3BefeHMe nnowagM Ha naouwagb HUKaK He MOrao npeg-
CTaBNATbCA YYBCTBEHHO HArnAfHO, 3HA4YMT, YTBEPXAeHWe O pas-
BUTOM abCTpaKTHOM anre6bpamyeckom MbIlUIEHWN BaBWU/IOHSH
6eccnopHo. OgHa n3 Tabnuyek COAEPXMT Aaxe 3agady, NpuBo-
AAWYH, BblpaXascb COBPEMEHHbIM  S3bIKOM, K YPaBHEHWHO
BOCbMOIi CTemneHW, B TO BpeMs KaK Mpexge Ham Oblnn U3BECTHbI
NUWb 3ajaun, npusoasuiMe camoe 60nblLIOE K YpPaBHEHUAM LIec-
TOW CTEmneHwu.

HoBble AOKYMEHTa/IbHble MaTepuanbl, YNCNO KOTOPbIX BCE BO3-
pacTaeT, SICHO MOKa3blBAalT, UYTO YPOBEHb MaTeMaTW4YeCKMX 3Ha-
HUA BAaBWMNOHAH Obln 3HAYUTENbHO BbIlIE, YeM 3TO Ka3anocChb
npeXxae Ha OCHOBAHUM NINWb HEMHOFOYUCNEHHbIX pacwugpoBaH-
HbIX W MPaBW/IbHO MOHATbIX Hax0f4oK.

CpaBHMBasi MaTeMaTUKy f[peBHeli Meconotammm C MaTeMa-
Tukoli [OpeBHero Ermnrta, Mbl 3amevaem, 4ro BMecTe CO CBoeobpa-
3MeM — pasnuYnemM B CUCTEME CUUCNEHUS W BbIYUCAUTENbHON TeX-
HUKNW — B Hayke 06eux CTpaH WMenocb OYeHb MHOro 06Liero,
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BbI3BAHHOTO0 CXOAHbIMW 3KOHOMWYECKMMU W COLMANbHLIMMW YCIO-
BUAMW, TrOCNOACTBOBaBWMMM B HUX. W Tam u TyT pewanucb 3a-
fJayn, Bbl3BaHHble NOTPEOHOCTAMM OpOLIEHUS, 3eMNeAeNns, CTPOu-
TeNbCTBa, XO3AMCTBEHHOrO0 Yy4yeTa W OTHOWEHUSIMA COBCTBEH-
HOCTWU, M3MepeHua BpemeHun. W Tam u TyT 3ajaym u3fnararwTcH
formatuyecku, 6e3 OCHOBaHWMI U [0Ka3aTenbCTB, XOTA COBep-
LIEHHO OYEBWUAHO, YTO pe3yNnbTaTbl He MOrAM 6bITb MOMYYEHbl Of-
HAM NWWb 3MMNUPUYECKUM TMyTem, a npegnonaranvm TeopeTuye-
CKOe MbiwneHune. Tak, Mo Mepe HaxO0X[eHWA HOBbIX, paHee Heus-
BECTHbIX MCTOPUYECKUX [AOKYMEHTOB, MEHANUCb Halun B3rnafbl Ha
YPOBEHb MaTeMaTU4YeCKUX 3HAHWIA BaBUNOHAH. DTOT YPOBEHb OKa-
3a/Ca 3HAYMUTENIbHO BbILWE, YeM CYUTaNOChb MpPexAae, B TOM yucre
n B 06NacTu reomMeTpuun. Y Hac MMeeTcs MNO3TOMY OCHOBaHue f0-
NyCTUTb, YTO U Halla OLeHKa eruneTcKOn MaTemMaTWKW, OCHOBbI-
BalOLWAanaCa Ha BeCbMa CKYAHbIX WCTOYHWUKAX, OKaXETCA 3aHu-
XEHHOW, Korga 6yayT OTKPbITbl HOBble faHHbIe.

Anre6bpanyeckuii MeToj MbILUIEHNS,, MOATOTOBMIEHHBLIN eLle
B HeApax apupMeTWKW U 371eMeHTapHOW reoMeTpum B paHHepabo-
BNnafenbyeckom oOLWlecTBe, nepewen 3aTem, BMecTe C Apyruw-
KYNbTYPHbIM Hacfnegnem, oT 060MX BeNMKUX HapopoB [lpeBHeEro
BocToka K mHAauMinuam un rpekam, & BO3MOXHO, u B Kutali, n oT-
ctofa yepe3 apaboB u Hapoau CpefHell A3NH K Hapofgam EBponbl.

MaTemaTuKa Agpyrux HapogoB bBnwxHero BocToka. Apxeo-
norn ob6Hapy>Xunu B CeBepPO-BOCTOYHOW 4vacTu MeconoTamuu na-
MATHUKWN, OTHOCALLMECH K YEeTBEPTOMY'TbICAYENETUIO A0 H. 3., APeB-
Heil KynbTypbl, AN8 KOTOPOM XapaKTepHbl FeoMeTpuyYecKue OpHa-
MEHTbl Ha T[NIMHAHBLIX cocyjax. [losgHee 3gecb o6pa3oBanoch
MOryyee accupuiickoe paHHepaboBnajenbyeckoe rocyaapcTBso,
[JOCTUTLWee B CepefgnHe BTOPOro ThbicAYenetTus A0 H. 3. U B IX—
VIl BB. cBOero pacuseta. Accupus, KpynHasa gepxasa, NO4YUHUB-
Wwas cebe MHOrovynucreHHble CcOCefHMe Hapofbl, TOprosaslias c
OTHafleHHbIMWU CTpaHaMu, WMena BbICOKO PasBUTYI0 TEXHUKY, apXu-
TEKTYpYy, 0CcOobble MHXEHepHble BOICKa, OpraHu3auui rocyaapct-
BEHHOW CBA3W, TMpPeKpacHO MoCTaBleHHOe [AOPOXHOe [Aeno,
TWaTeNbHO pa3paboTaHHYK CWCTEMY HaNoros, Ans KOTOpPOMA ne-
pyoANYECKM NPOU3BOAMNACH Mepenucb HaCeneHWs H UMYLLecTBa.
ACHO, 4TO 6e3 pa3BUTbLIX MaTeMaTUYECKUX 3HAHWUIA 3TWU KYNbTyp
Hble AOCTMXXEHWS O6binn 6Obl HEBO3MOXHbI. AcCCUpPWiALbI MCMOb30-
BaNuM Hacnegme LWymepuiles M BaBUOHCKYK KynbTypy, B TOM
yucne n B obnactu mMarematuku. OQHAKO BONPOC O COGCTBEHHOM
BKNaje accupuiliues B MaTeMaTWKY eLle HEJOCTaTOYHO UCCNEef0BaH.

AHanormyHo o6¢CTONT [eno u C APYrumMuM JpeBHUMU Hapo-
famu, o6pa3oBaBWMMK panHepaboBnajefnbyeckme rocypapcraa
Ha BnuvxHem BocToke. TakoBbl OblIM XeTTbl, 3aCENABLINE BOCTOY-
Hylo 4acTb Manoit Asum u CeBepHyw Cupuio, rae, HauyHHas c
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TpeTbero ThicAYeneTus A0 H. 3., OHM o6pa3oBanu KpynHoe pabo-
BNnafleNb4ecKkoe rocyfapcteo ¢ 6onblwumu ropofamu. WMepornu-
(hnyeckan, a 3aTeM K/JAMHOMUCHAA MUCbMEHHOCTb XeTTOB, paclug-
poBaHHAas W3BECTHbIM YEWCKUM yyeHbIM bB. ['po3HbIM, OTMeyaeT
B 3akoHax XIV B. JO H. 3. YCTaHOBMIEeHHbI/i rocyfapcTBOM 3KBU-
Ba/leHT BECOBbIX eAMHUL, MeTanna, a WMEHHO:

«240 BeCOBbIX eAuMHWUL meau = 4 MuHam Megum = 1 wekenw ce-
pe6pa», YTO SICHO FOBOPUT O NMPUMEHEHWUM XeTTaMW LecTHAecATe-
puunoii CUCTEMbl CUYUCNEHWSA, NEPEHATOW UMM Yy WyMepuiiLes wu
BABUWJ/IOHAH

B Cupun n ®uHUKUK, rhe yXe B TpeTbeM TbiCAYeNeTUU Ao
H. 3. BO3HWMKNIN paboBnafienbyeckne rocyfgapcrsa C LIKUPOKO pas-
BUTbBIMW peMec/saMu, MOPCKOMW W CYXONyTHOW TOprosfei, cyuie-
cTBOBaNa anaBUTHAA MUCbMEHHOCTb WM HEHO3ULMWOHHbIE CUCTEMbI
Hymepauuun. B CMpUICKOWA CMCTEME WMMeNncb 0COo6ble 3HAKWU:

/=1 2=V 5=-* 10=1, 20=0, 100=11

WX coyeTaHMeM 06pa30BbIBAIMCL 3HAKW OCTalbHbIX YMUCEN, Ha-
npumep:

3 = HI 6=1-~, 7=p-", 9 =e"n,

[7=7, 72=K7. 15=-3, 16=*-?, 30=70, 40=00,

50=700, 60=000, 70=7000, 80=0000,
90=70000, 200=7»

B (uHMKMIiCKOW Hymepauunm 6binM 0cobble 3HAKK
20~ H, HO=pi

N3 HUX COCTaBNANCb 3HaKW OCTallbHbIX YUCMUTE/IbHbIX, MPUYEM
OHW TpynnunpoBanncb No TpU; TakK, 3anncCbiBaiInCb:

2=1 3 W rrmL 5=ri, 6 Hi, 7=\,
«=11111111, 9=111111111, M= |— /2=11—, /5=11 lll—
6111 M—  30="<//, 40= ¥YH, 90=~1/////11, 200=PH

®uHMKMiickas cucTema Hymepauuu, Mo-BUAUMOMY, UMeeT 06-
lee MPOMCXOXAEHWE C BaBU/OHCKOW. Ha 3TO yKa3biBaeT CXOA-
CTBO 3HAKOB A/ 1 U 10 (TO, YTO 3HAaKW LNS 10 HAMpaBfieHbl B
pasHble CTOPOHbI, 0ObBACHAETCA TEeM, 4YTO BaBUOHAHE MuUcanu
cneBa HanpaBo, a (PUHMKWSAHE — crpaBa HaneBo), MPUYEM (UHH
Kuninckas cuctema 6biia, 4O/MKHO 6bITh, 60nee ApeBHel. 3HaK Ang
1, MO-BMAMMOMY, M306paxan nanew, 3HaK ANA 10 — [BE PYKWU.
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3HaK Ana 20— «Lenoro 4enoBeka» (3TOT 3HAK BaBUIOHAHE OT-
6pocnnn). BO3MOXHO, YTO Yy BaBUAOHAH 6bll 3HaK, aHAaNOrMYHbI
(DUHUKWIACKOMY 3HaKy [Ana 100, KOTOPbIA, MOXeT 6biTb, 0603Ha-
yan 60 (ecnn B (PUHUKWUICKON CUCTEME HyMepauuum OTOPOCUTH
3HaK AN 100, TO MOAYYMTCH MO3MLUOHHAA cCUCTeMa).

®uHUKNIACKOE MUCbMO (KaK M B APYTMX CEMUTUYECKUX HA3bl-
Kax, B (QMHUKWUIACKOM MNUCANUCb OfHU TONbKO COrJacHbIE) Mpo-
M30WN0 U3 MepOrnMMUYEcKOro nucbma, BO3HMKLIEro nof BAUA-
HMEeM eruneTcKOM MNWUCbMEHHOCTU. W3 (UHUKUIACKUX OYKB BO3-
HUKAX TMOTOM eBpelickue, apabckme U rpeyeckne OYKBbl, a W3
nocnefHUX — naTUHCKWE U pycckue. Takum o06pa3om, QUHUKU-
AHaM NPUHAaANEXUT Bennyalllnii BKNaj B MUPOBYK KyNbTypy —
co3flaHue angaBuTa.

®UHUKNSHE 1N POACTBEHHbIE MM ApPEBHME eBpeu, B rocypapcT-
Bax KOTOpPbIX GOMbLYK PONb UrpanuM nucubl, BMecTe C andaBuT-
HOM MUCbMEHHOCTbIO MOMb30BaNCh WM antaBUTHOW 3anUCbi0 Yu-
cefl, OCHOBAHHOW Ha JeCATUYHON cUCTeMe CUMCeHMs uxX andaBuTa.

B angaBuTHOW Hymepauun ApeBHUX eBpeeB 22 GYKBbl UX an-
thaBuTa, K KOTOpbIM [06aBASNWCb MNATb OGYKB B WX HayepTaHuu
B KOHLle CMOB, OKa3ajuCb KakK pa3 AOCTaTOYHbIMU AN 0603Ha-

ueHust ymgp: oT N go 0(1-9), ot * go 2(10—90), oTp fgo
Y (100—900); npwu 3toM, 4TOObl OTAMYUTL UUGpPLI' OT BYKB, Hag

HUMKM cTaBunacb Toyka. Yumcna 1000 u Bbile 0603HAYaNIUChL TeMU
Xe 6ykBamu, 4To M 1,2,T. €., , MW T. [A., HO Haj HUMW CTaBu-

nnCb ABE TOYKU WU — HayanbHas 6ykBa CfiOBa «WUHaANM»
4
(pBa), Hanpumep Takum o6pa3om, Hanpumep, uducno 1119,

npu o6leM HanpaBfeHUU MUCbMa CrpaBa Haneso, 3anucbiBanoch
\%
Tak: 3TOoT cnoco6 3amucu uucen gasan MoBOJ WUCTON-

KOBbIBaTb /060€ CN0BO KaK OnpefeneHHOe YWUCMO, MNa 4YemM U
6blfa No3fHee MOCTPOEHa 4yucnoBas MUCTUKA («remaTpus») Kab-
6anbl. Tak, Hanpumep, cnydyailHoe COBMafeHWe: CymMma YWC/I0BbIX
3HauyeHuit 6ykB cnosa «rog» ~ ~ A pasana 355, uTO COBMNagano

C KONMYeCcTBOM AHeli ApeBHEEBPEWCKOro NYHHOro roga, — 06bAB-
NnAnocb Aenom 60XXeCTBEHHOro MPOBUAEHUS.

MaTtemaTuyeckme 3HaHWS APEeBHWE eBPeM 3aMMCTBOBaAWN Yy Ba-
BU/IOHSAH W €rUNTAH; ANA 4YMcna TG- KaK 06 3TOM CBUAETENbCTBYET
BeTxuit 3aBeT, OHM MpUHMManuM 3HayeHue 3. Tak, pacckasbiBas
0 Aasopue uaps ConomoHa, TpeTbsa KHura «Llapcte» (rn. 7,
cTux 23) rosoput: «WM cpenan nuToe M3 MeAn Mope, — OT Kpas
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Oro A0 Kpas [AecsTb NIOKTeW, W CHVPOK B TpuALaTb /IOKTe 06-
HUMaeT ero Kpyrom». O6 3TOM e «MeaHOM MOpe», HO YXe He
npu psopue CosioMOHa, a NPU MOCTPOEHHOM WM Xpame, Mno4yTu
TEMW >Ke C/foBaMy rOBOPUTCA W BO BTOPOW KHure [Mapanunome-
HOH (rn. 4, cTux 2).

BaBunoHckas MmaTemaTuka 6blna nepeHAaTa TakXe [pes-
HUMK obuTaTenamu WpaHa. [peBHue XKuUTenn ANEHHUHCKOrO
nosyocTpoBa — 3TPYCKM — obnafanu BMecTe C MUCbMEHHOCTbIO
3aNUCbl0 YMCeNn W 3avyaTkKamu 31eMeHTapHON MaTeMaTUKW, HO Ma-
TemaTumyeckas CTOpPOHa UX KyNbTypbl Mano uccrejoBaHa.

Mbl He 6yaeM KacaTbCs 34eCb COCTOSSHUS MaTeMaTWKU B ApeB-
HUX WHamm wn KwnTae, 0 4yem [ANA LUENbHOCTU W3N0XEHUA TOBO-
puTca BO BTOpPOW 4YacTu. OCTaHOBMMCSH elle Ha BecbMa Mpumeva-
TeNbHON KyNnbType Hapoja Mais.

MaTtemaTuKa M Hymepauuss Hapoga mans [72, 73, 74]. B ueHT-
panbHOli AMepuke, Ha nonyoctpoBe HKOkaTaH B MeKCMKaHCKOM
3anvMBe, WHAENCKUA Hapog Malis nepewen nNpMMepHO B MNEpPBOM
TbiCAYeNneTUn A0 W. 3. K NMOLCEYHO-OTHEBOMY 3eMJiefefinio, K pas-
BefeHUIO Xxne6Horo 3naka Mauca (KYKypy3bl), KOTOpbIli cTan
NOANMHHOW OCHOBOW MaTepuanbHON >XW3HW 3TOr0 napofja H Aan
emMy u ero umda. [lMo3gHee 3gecb o6pasoBanocb paHHepaboBsna-
Jenbyeckoe obuwectBo, gocturwee B IV—VI BB. W. 3. HauBbIC-
wero pacuseta. OHO MNpPOCYLLECTBOBANO BMJIOTb [0 MCMNAHCKUX
3aBoeBaHuit 1527 —1697 rr. FocygapcTBO Mais ynpaBnsnocb no
HacneAcTBY BEepPXOBHbIMW >Xpeuamu. 34ecCb MNPUMEHANUCH NULWb
fLepeBsiHHbIE W KaMeHHble OpYAUsA, a MeTann CAyXun TONbKO Ang
yKpaweHuii. Koneco He ynoTpe6asfiocb HU B FOHYApHOM fene,
HM Ana noso3ok. OfHako pemecna, TOProBns W WCKYCCTBO A0-
CTUIN Yy Hapoja Mailsi 60MbLIMX YCMNEXO0B, WM HAKOMUIUCb 3Ha-
YuTenbHble Hay4Hble 3HaHWA CyLlecTBOBaN0 OKOJIO AeCATKa Kpyn
MblIX TOPOLOB C KaMeHHbIMW [BOpLaMW W Xpamamu B BWUAe CTy-
MeH4YaTblX Nupamup, LOCTUraBWMX 45 M BbICOTbl U CAYXMUBLIKUX
Takxe o6cepsaTtopuamu. BbicOKO 6blna pasBuTa MegmumMHa,
a B ocobeHHOCTU acTpoHomusa. Ocobas opma 3emnefenus mans
Hy>Xfjanacb B TOYHOM OMpefeseHUUn BpPeMeHW MoNeBbIX paboT:
BbIDYOKM fleca, BbDKMraHua (OHO AOMXHO 6bI0 cOBNacTb C Cy-
XUM Ce30HOM, HacTynawwum Tam B MapTe—anpene) u T. L.
YXe 3a 4eTblpe CTONleTMA [0 W. 3. Y Maild CyLlecTBOBan KaneH-
fapb W [JaTupoBaHMe MNPOM3BOAMAOCH C 6GOMbWOA TOYHOCTHIO
MUCcbMeHHOCTb Mais 6blna MepornuMuUyeckol, N0 OHa, COXpaHuB
elle HekoTopble 4YepTbl NUKTOrpagmuyeckoro nucbMa, Haxofunach
Ha 6onee paHHeil cTaguu pa3BUTWUA, YeM erune'rckas, nNepexogmus-
wan yxe B (DOHETUYECKYIO.

Yxe B IV B. j0 H. 3., T. e. 32 1600 net go XIl B. — Hayana
pacnpocTpaHeHUs MNO3ULMOHHOW cUCTeMbl 3anucu uucen B EBpone,
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Marf MMenu MNO3ULUOHHYK CUCTEMY CUYUCNEHWS C OCHOBAHWEM
20 W Hynem. YucnuTenbHble 3anuMcbiBaiuChb [fABYMS cnocobamu:
Nu6o B BMAe vepornugos, NMb60 C NMOMOLLbO TOYEK U TuUpe, Mpwu-
4YeM VMEHHO BTOPOW CNocob CAyXWN ANA CcyYeTa U Mpexjae BCero
ONA  KaneHAapHbIX pacyeToB, COAEpPXan HyNb W CTpouacs no
ABagLaTUPUYHOW CUCTeEMe, COXpaHuMBLIENn cneabl 6onee apeBHel
NATEPUYHON cucTembl. [locnegHee 06CTOATENbCTBO 3THOrpadbl
NPUBOASAT KaK OAHO M3 foOKa3aTeNbCTB TOr0, 4YTO Makd, KakK u
BoOOLle WHAeWUbl, B He3amaMATHble BpeMeHa MNepecensinch
B AMepuKy, nepeiga BepuHros nNpoAMB U3 CEBEPO-BOCTOYHOMN
A3unmn, obuTatenn KOTOPOW MO Ceil AeHb COXPaHWAM B CBOUX £A3bl-
Kax MATEePUYHYK CUCTEMY CUUC/IEHUSA.

Hynb n3obpaxancs B cucTemMe Malis B BuAe pakywkum (a He
«3aKpbITOr0 rnasa», KakK TMpexae OoWwubo4yHOo TOKOBanu 3ror
3HaK), W nepsble 19 uyucen 3anucbiBaaUCb TakK:

0=-®» @—~'9 2=oec¢ = ee¢ /= eeee -
= 2 7-7 8= & = 0==
- 12= _(b* 1 /m/=== /m?====

Takum 06pasom, 3fecb NOMb30BANUCb TONbKO Tpems 3HaKamu K
MWL OJHUM CNOXEeHWeM. Kak u BCe MUCbMO MaHs, 4yuMcna 3anu-
CbIBaNUCbL CTONMGUAMK, MAYLWMMW cripaBa HaneBo, MNPUUEM CHU3Y
BBEPX, CNefys OT MM3WHX paspsfoB K BbiCWKM. B cnegytowem,
BTOPOM paspsifie, TONbKO UYTO MPUBEAEHHble 3HAKW WUMenu 3Haue-
HMe B 20 pa3 6Gofblle, YyeM B MEepPBOM, CleA0OBaTeNbHO, 3aMUCh
Befacb, Hampumep, Tak:

20 = <®>, 37=— , 300 = = 360 = =

<<a|'|>,>
OpHako B TpeTbeM paspsifie, HO TONbKO MpW cyeTe BPEMEHU, fe-
nanocb WCK/OYeHWe: TpeTbA efuMHMua 6Gpanacb He B20,a B 18 pas
6onble BTOPOW, a cnegoBaTenbHOo, B 360 pa3 60/blie MNepBoOi
eAUHULBI, 4TO 6bl10 67MXKE K MPOAOMKMTENBHOCTA [O0Aa, Yem
202 Takum obpas3om, Nonyyanocb, Hanpumep,

7/2=<= |, 7202= =« , 100932 = — , 169200= ~

Hanb6onblwee, 3anncaHHOe 3TWM CMNOCOOGOM 4UCIO, HalAeHHoe B
HEMHOTOYMCNEHHbIX MUCbMEHHbIX MaMATHUKAX KynbTypbl Hapojaa
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mMais (60NbWIKMHCTBO WX, 3anMMCaHHbIX Ha Kope, 6blN0 BapBapCKM
COXXEHO MWCNaHCKUMM 3aBoeBaTeNAMU, CUYMTaBWMMWU BCe KYyfb-
TYpHble LEHHOCTU Maila A3bl4eCKUM [AbSABOMbCKUM KOJA4OBCTBOM),
paBHo 1841641 600 pgHam, wunu 5042277 rogam. [Ansa 3anucu
Apobei y mainad nubo He 6bI10 3HAKOB, NGO OHM A0 Hac He AOLMN.

Vepornuduueckme 4ucnoBble 3HaAKW un306paxanucb B Buae
ronos 60XecTB 13 MecAUeB CBALLEHHOrO rona «TUOMAKWUM», HacYu-
ThiBaBwero 13X20= 260 gHeil, B NMPOTMBOMOMOXHOCTb TpaXKAaH-
CKOMY rofy «xaab», KoTopblii mmen 18X20= 360 nawoc 5 3aknto-
UnTenbHbIX [AHeli. Kpome TOro, uMencs Takxe wueporaud ans
Hyns. 3Ta cuctema Oblla B HEKOTOPOM CMbICie [AeCATUYHOMN;
nepornug uymMcna 10 NPeAcTaBnsAn co6GO Yepem, HVKHAA 4YeNCTb
KOTOpOro npu o6pasoBaHUy fanbHEWLWNX BbICLIMX YUCNOBLIX 3Ha-
KOB nNpocTo npubaBnsnacb K COOTBETCTBYHOLMM HU3WNM 3Ha-
Kam. UTobbl HanucaTb 16, K rosoBe, O3HayaloLWen 6, NOAPUCOBbI-
Basn 3Ty 4yenoCTh, T €. 6+10=16.

HecmoTpa Ha TO, YTO HWKaKue nNpsmble CBUAETeNbCTBA O Ma-
TeMaTMUYeCKUX 3HAHWAX Malsi He COXPaHWIWUCb, BPAA M MOXHO
COMHeBaTbCA B TOM, 4YTO OHM HaxOAWUCb HAa 3HAYUTENIbHOM
ypoBHe. CNOXHbIA W TOYHbIA CYET BPEMEHM Yy Maila He Mor 6bl
BO3HUKHYTb 6€3 [O0CTaTOYHO TMPOYHbIX W OBWMPHLIX MaTeMaTu-
YeCKUX 3HaHWW. Y Mals eaunHULEA BPEMEHU ObIMM CYTKU «KUH»,
20 «KUW» COCTaBNANUN «yuuan», 18 «ymHan» — «TyH», 20 «TyH» —
«KaTYH», 20 «KaTyH» — «BakTyH», 20 «BaKTyH» — «M[UKTYN»,
20 «MUKTYH» — «KanabTyH», 20 «KanabTyH» — «KUHUYUNTYH»,
20 «KKMMYMNTYH» — «anay ryH» = 23 040 mumnnumoHam CcyTok (T. e.
eAMHMLa BOCbMOro paspspga). Maisd Kom6GMHMpPOBanAM CYET Bpe-
MEHW NO PEeNUrno3HOMY KaneHfapr «TUOAKUN», NO-BUAUMOMY,
6ofiee fApeBHEMY, CO CYETOM N0 TrpaxXJaHCKOMY KaneHAapto
«xaab», faBas AHAM [BONHYI HyMepaLui. Y HUX cyllecTBoBana
CBOA 3pa — YC/IOBHOE Hayano NeTOUCUYUC/EHUSA, W OHW 3HANU, 4TO
MOBTOpEHME KaneHfapHbIX AaT (coBnafjeHue fHeli Mecsina U Ha-
yana roga) MOXET HacTynuTb Nuwb uvepe3 374 440 net. XoTs
OHVM He MPUMEHANN Koneca B TeXHWKe, ANA nepecyeTa AHel € 04-
HOrO KaneHfjapa B [APYroli OHWM MOMb30BANUCL «KO/JECOM cuyeTa»
(«ya3aknom KaTyH») — rpajmyeckmum un306paxeHnem [AHeiRA no
Kpyry. CumTtas rpaxpgaHckuii rop pasBHbIM 365 AHAM, Mais wuc-
npaBnsin pasHoCTb MeXAY HUM M acTPOHOMWYECKUM TFOAOM, paB-
HbiM 365,2422 pHS, NoAO6GHO TOMY KakK fgenaemM 3TO Mbl, BBOAA
BWCOKOCHbI rof. Bnarogaps 3Tomy roj wmais 6bln Bcero na
2 [eCATUTbICAYHbIE CYTOK KOpo4ye acTPOHOMWYECKOro roga — TOu-
HOCTb nNopa3uTenbHasd, MpeBblllaloWas TOYHOCTb HJIMAHCKOTO
KaneHgaps Maiis 3Hanu [MonsipHyl 3Be3ay U paj Co3Be3aui,
umenn Tabnuuy MPeAcTOAWMX COMHEYHbIX 3aTMeHuii. OHW Ha-
6ntofann BOCXoA M 3axof BeHepbl M ¢ 601bWONA TOYHOCTHIO 3HANN
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nepuoj ee CUHOAMYECKOro ob6palleHusa; 3Has, 4YTO OH MeHblue
583,935 gHa (B peicTBMTeNnbHOCTM OH paBeH 583,920 gHSA), OHK
BCE XX€& MpPUHMManM ero paBHbiIM 584 gHAM, Tak Kak 5x584=
= 8x365, 6narogaps 4yemy nepecyeTbl ynpouwanucs. OuyeBUAHO,
4yTo NOoAOOHbIE BbIKNAAKU MpefnonaraldT He TO/bKO YBEpeHHoe
obpauieHne ¢ 601bWMMKU 4YMCNAMWU, HO M 3HaHUWE UX apUPMeTu-
YecKuUx CBOWCTB.

MaTemaTnKa auTekoB U MHKOB |la 3anafjHoOM MaTepuke pas-
BUTBIMW MaTeMaTU4yeCKUMWU 3HAHWAMW, KPOME HapofoB Malif, 06-
nagann Takxe auTteku, obpasoBaBwmue B XIl B H. 3. B Mekcuke
paHHepaboBnajenbyeckoe rocyfapcTBO, W HHKMW, KOTOpble [O-
CTUTIM TOI Xe CTyneHW o6lecTBeHHOro pa3sutus B Mepy B Xl—
XIIl BB. H. 3. ANTeKW, MUMeBLIME MepOrnudpuYeckKoe NUCbLMO U COJ-
HeYHbIi KaneHfjapb, MNONMb30BAaNWUCb [ABajLATUPUYHONW HeMmo3u-
UMOHHOW CUCTEMO HyMmepauuu; 4Yucna OHM 3anucbiBann Tak:

cnepytouleii  Bbicwehn egnHuuein 6bino 400 = ¢ > U3 -KOTOPOiA
nytem peneHus nonydvanmce 200=4.KO 0=4 wn 500=1;

3aTeM 0603Havyanucb, Hanpumep, 500 — . 1000 —

a ana 800 wumenca o0cobblil 3HAK MHKWN, Kak Mbl yXxe

oTMeyYanu, UMeNn y3enKoBOE MUCbMO «KBWMYy», MpU MOMOLWMW KOTO-
POr0 OHW He TONbKO MPOM3BOAMAMN XPOHOMOTMYECKMe 3anucu Bbl-
parownxca cobbiTil, HO M pacyeT nogaTei, ByXranTepckuini yyeTt mu
T. N, ANA 4Yero WUMEeNUcb YMHOBHMKM, OOy4aBwMeca B 0COObIX
wkonax (cm [75]). OgHako 06 ypoBHe pasBUTUA MaTeMaTUYeCKUX
3HAaHWA alTeKOB H MHKOB MOXHO B OCHOBHOM CyAWTb /WLWb KOC-
BEHHO MO COXPaHMBLUMMCA OCTaTKaM MX MaTepuanbHOW KynbTypbl,
3aMeyvaTeflbHOW apXUTeKTypbl, CUCTEMbl UppUraymu, AOPOXHOTO
fena, pemecen W WCKYCCTB, TaK KaK McCNaHCKue 3aBoeBaTenn —
Katonmueckne aHaTUKKM B Hauyane XVI B. BapBapPCKM YHUUTOXMUK
BCE, YTO TONLKO CMOI/u.

O6uwmne BbIBOAbI 0 pasBUTMM MaTeMaTMKKM B paHHepaboBna-
jenbyeckoMm obuectBe. CpaBHWBas MexXfay Co60ii pasBuTUe
MaTeMaTUKN B pasfinYHbIX AeCcnoTUYeCcKUX paHnepaboBnagenbue-
CKMUX rocyjgapcTBax, Mbl 3aMeyaeMm, 4YTO, HECMOTPA Ha cneunpu-
yeckne 0COBGEHHOCTW, KOTOpble MPUHUMANO B HWX 3TO pasBuUTKe,

5 3. KonbmaH
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rnaBHeiiluMe ero 4epTbl 6blIM MOBCEMECTHO CXOAHbIMWU. W3 3a-
4YaTKOB cuyeTa, UMeBLUMXCA B [OKNAcCOBOM 06LWiecTBe, Nog BAMA-
Huem noTpe6HOCTel rocyjapctea 34eCb MNOCTENeHHO BO3HUKNA
3neMeHTapHas MaTemaTuka, MO/b3yllWaacs B HeABHOM Buae an-
re6bpamyeckumm MeTogaMu U AOCTUTLIAA BbICOKOFO MCKYCCTBA Bbl-
yncneHnin ¢ 6onMbWIKMMKU uynMcnamu. Ha 3TOM ypoBHe MaTemaTuka
HOoCcuMa B 3HAYWTENbHON Mepe 3MNMPUYECKUI XapakTep. bonb-
LWUMHCTBO €e MOMIOXEHWA U NpuemMoB ObIN0 HaigeHo, No-BUAK-
MOMY, Ha owynb, W B MpenofjaBaHUM u3naranocb 6e3 Jokasa-
TeNbCTB, AaXKe eCnM Takue cylecTsoBanu. W Bce Xxe Torga yxe
B Heli WUMenWcb nepBble POCTKM abCTpaKTHbIX, 06o6uWatwmx,
TEOpPeTMYECKMX MEeTOAO0B MaTeMaTU4yecKoro MbilwneHus. Ho Bbige-
NeHns MaTemMaTU4yeckol Teopuum B OCO3HAHHYH CUCTeMy uael
34ecb He MNpou3owWwio, Aa W He MOrao npousoinTu. B pecnotum-
Yyeckux paHHepaboBnajgenbyeckMx rocygapcrBax 3aHaTWe wMmaTe-
MaTUKON 6bIf0 feNoM, HenocpeACTBEHHO MOAUYMHEHHLIM Ka3eH-
HbIM YTUAMTapHbIM UHTepecaM, B NepBYyl o4vepeab cb6opa Hanoros
n obmepa 3emefb, U HaxO0AMIOCb B pyKax COCMOBUS MENKUX [0 /K-
HOCTHbIX NINL, — COHOPLIMKOB nogaTeii, 3eMnemMepoB M MUCLOB, He
o06najalWmMx LWKWPOKUM KPYro3opom. Y Takux nfeid oTBne-
UeHHble WHTepecbl, KakK MpaBWI0, MOFIM BO3HWMKATb pa3Be
TONIbKO B npouecce npenojaBaHWs, M3 CTPeMEHUS YNPOCTUTbL U
061erunTb ero. TeopeTMYeCKON HayKoil maTemaTuka cTana Mo-
3TOMYy nuWb TOrja, kKorga paboBnajenbyeckoe 06LECTBO BCTY-
nuno B HOBYK a3y, Korga OHO npeepaTunocb B paboBnajesb-
YyecKyl AeMOKpaTui, a BMecTe C TeM MNOPOAMI0 OO6LECTBEHHYIO
WOEO0NOTNI0 W KNacchbl, cAenasline TeopeTUYeCKyt MaTemMaTuky
BO3MOXHOW M Heob6xoAumoi. 3To npousowno B ApeBHeid [peyunu.
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MATEMATWKA B APEBHEWN TPELWNN

O6uwecTBeHHble ycnoBusi [peBHel [peunn. [peBHerpeyeckue
paboBnagenb4yeckme rocypapcrtBa, BO3HuKwue B VIII—VI BB
0O H. 3., NOABMAUCL B pe3ynbTaTe AAUTENbLHOrO npouecca pasno-
XXeHUA MnepBOObLITHO-06WMHHOTO CTPOSi. BTO ObIM CaMOynpaBAsAto-
Wwuecs ropoja rocygapcrsa — noaucbl. naBHble M3 HUX o06paso-
Ba/MCb Ha cpeAHeill 4yacTu 3anagHoro nobepexba Manoin Asuu,
B WoHWW, Kak TOproBble LEHTPbl Ha MNyTAX, CBA3bIBalOWMX Erun-
net, Meconotamuio n Ckuduio. Cpeanm HWX Bblgalouieecs Mono-
XeHue ponro 3aHuman Mwunet. Ha nobepexbe camoil [peuumn
nosxe 3aHAan segyuiee mecto KopuHd, a 3atem AduHbl, B NTa-
nmn— KpotoH u TapeHT, B Cuuunuu — Cupakysbl. OcBobo-
X[adacCb MOCTEMEHHO OT MNEePeXUTKOB POLOBOr0 CTPOf, rpeyeckue
nonucbl Nepexoaunn 3ateM OT paHHepaboBnagenbyeckoim Tupa-
HUM K paboBnagenbyeckoi fAeMokpaTuu, Hawbonee nporpeccus-
HOW ANA 3TOro BpPeMeHM 06U ecTBEHHON cucTembl. B AduHCKOM
rocygapcrtese 3ToT npouecc 3aBepwwunca Kk 500 r. go H. 2.
B panbHewem aduHckaa paboBnajenbyeckas [gemMoKpaTus,
B MTOre rpeko-nepcuMACKUX BOMH MoAYMHUBLIAA cebe MHOroyuc-
NeHHble ropofja Ha bankaHax u B Manoit Asuu, npespatu-
nacb B MOAUTWYECKWA, 3KOHOMWUYECKUI W KYAbTYPHbIA LEHTP
aHTU4YHOro wmwupa. JocturHys B 40-x n 30-x rr. V B. JO H. 3.
npu Tllepukne BeplwMWHbI CBOero pacuseta, pabosnajenbyeckas
femMokpaTua pfana paBHble MNOAUTWYECKUE npaBa BCEM CBOUM
rpaxxgaHam, KOTOpbIMW, OAHAaKO, fABAANOCL NWlWb NPUBUAETUPO-
BaHHOE MEHbLIWHCTBO HaceneHus; pabbl, XEHWUHbl U METeKM (He
ypOXeHUbl 06nactv ATTUKU) MNOAUTUYECKUMU MpaBamMu He Nofb-
30BasnCh.

PaboBnagenbyeckas feMoKpaTus pogunacb BC/eACTBUE MHO-
rOBEKOBOI O0XECTOYeHHOl 60pbObl MeXAy [LEeMOCOM, — pPeMeC/eH-
HUKaAMW W MENKUMW TOProsLaMu, U pOLOBOM apucTokpaTuein,—a

5*
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noMewnKkamMmu, a TaKXe W OoNnurapxvein — 6oratbiMyu Kynuamu.
Mpu Hell cBOGOAHbIE TpaKjaHe aKTMBHO y4yacTBOBaAM B NOUTU-
YeCKOW >M3HM, B BbI6GOPax 3aKOHOAATENbHbIX FOCYAAPCTBEHHbIX
OpraHoB, B cyfax MPUCSHXKHbIX, B MHOTOYUCAEHHbIX MYOGAUYHBIX
avcnyTax MOAMTUMYECKUX napTuii B IV B [0 H. 3. B pe3ynbTate
NPOAO/DKUTENbHBIX BOWH M HayaBwerocs ynajgka paboBnagenb-
yeckoW 3KOHOMUKKM paboBnajenbyeckas AeMOKpaTMa MepexuBana
rny6okuii kpusnc OpfHAKO [AeMOKpaTUUYECKWUA XxapakTep rpeve-
CKOW 06LeCTBEHHON MbICIN COXPaHANCA W NOL BNacTbl MepcoB
M B Mepuoj 3NaMHU3MAa.

B oTnuume oT paHHepaboBnagenbyeckoro ob6uwecTsa, pacmno-
naraBlero nuwb Meabto, 6pPOH30#, cepe6bpomM M 3010TOM, pabo-
BMajenbyeckas [eMOKpaTWs pogmnacb B BeK Xenesa. YcoBep-
IUEHCTBOBAHME OPYXWUA U OpPyAuid Tpyha caenanc BoOWHbI 6oTee
ONYCTOWMNTENbHLIMA, HO B TO XX€& BpeMs MpPMBENO K 3HA4YUTESb-
HOMY YBE/IMYEHUID O0OLWECTBEHHOr0 NpM6ABOYHOrO0 MNPOAYKTa,
K MOBbIWEHNIO XU3HEHHOT0 YPOBHS Hapofja, K guddepeHumaumnm
pemeces, K paclUMpeHU0 TOProBau, a BMeCTe C Heil u mopenna-
BaHUs 3JTa HOBas 3KOHOMMKA MpUBENa K BBEAEHWIO B KayecTBe
BCeobLlero skBMBaseHTa O6MeHa YeKaHHbIX [eHer BMECTO MNpex-
HUX BecOBbIX J1erko ycBauBaeMblii anaBUT OKOHYATE/NbHO Bbl-
TECHUN HeykKloXee wuepornugpuyeckoe nucbmo. KynbTypa, pfo-
CTyMHas y erunTsH U BaBUMOHSIH OAHOW NMWb 6GlOpoKpaTum, pac-
npocTpaHanach cpeau 6onee WUPOKUX cnoes. Onpegensgiollee
3HayeHMe CbIrpano M3MeHeHWe xapakTepa paboBnajeHus, HOCUB-
Wero B paHHWX AduHax naTpuapxanbHblil, «JOMalHWA» Xapak-
Tep, U npeBpaTMBLUEroCs 3aTeM B OCHOBY CyLLIeCTBOBaHWA 06Lye-
cTBa. MaccoBblil pabCcKuii Tpya CONpPOBOXAanca napasuTUYeCcKuMm
06pa3oM XuW3HU paboBnajenbleB, OTHOCMBLUMXCA C MNpPe3peHuem
K TPpyAy, pa3pblBOM Mexay (puanveckum Tpyaom paboB u ywMm-
CTBEHHbIM TpyAOM, KOTOpPbIM 3aHUManacb /Wb HeboNblIas
yacTb paboBnagenbyeckoih BepXyLKW W ApYroro cBo6ogHOro Ha
ceneHus. CBOGOAHbIe TrpaxpjaHe TMOAWCOB, MNOMb3yACb pabcKum
TPYAOM, UMeNN HEKOTOPbIA JOCYr, falOWMA UM BO3MOXHOCTb pas-
MbILWLAATE Haj OTBAEYEHHbIMU BOMPOCAMU, 3aHUMaTbCS HayKoWA
He TONbKO pajWM HenocpeACTBEHHO MPaKTUYECKUX Lenein, HO U
AN nocTtpoeHMa (uUNOCOCKON KapTWHbI Mupa HeycTaHHas no-
nnTuyeckas 6opbba, B KOTOPOW OHW 3aBOeBaNu W OTCTauMBanu
CBOK cBOGOAY, pacllMpeHue Kpyrosopa B pe3ynbTaTe reorpadu-
YeCKMX OTKPbITUIA, chaenanM MUPOBO33PEHUE TpPeyvecKkux rpaxpgaH
MOABUXHbBIM, He MOXOXWM Ha 3aCTbiBLIEE MUPOBO33PEHUE erun-
TAH W BaBWIOHAH. HeoAHOKpaTHO cBepras BAacTb TUPAHOB, OHWU
He OCTaHOBMAMCb U Nepef Tem, YTOObl HU3BEPTHYTb MUGPUYECKUX
HebeCHbIX Bnafblk — 60roB, co3gaBas CBOW Quaocodpckue cu-
CTEMbI: MAeanuCcTUYecKue, OTpaKaBLIMe WHTEepPechbl pPeakKLMOHHOWA.
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apucToKpaTuu, U MaTepuanucTuyeckue, BblpaxaroliMe WHTEPECHI
femoca

XapakTep [peBHerpeveckoim martemaTuku. WCTOUYHUKN. [lo-
TpebHOCTU pa3BMBABLUErOCH B APEBHErpeyeckmx nonucax pemec-
NeHHOro npowu3BOACTBA WM CTPOWUTENbCTBA, MNPOrPecc CenbCKOoro
X035liCTBA M MOpenfaBaHUA HacToON4YMBO TpeboBanum WU pasBUTUA
Hay4YHbIX 3HaHuWi. Mpu paboBnafenbyeckOM CTpPOe OCHOBHOW ABWU-
raTefibHOM CWIOH OCTaBanacb MYCKynbHas cuna paboB M cKoOTa
N MPUMEHANUCH MOYTU WCKAKUYUTENbHO NUWb PYYHblE OpyAua.
TeM He MeHee, B BOEGHHOM fefie YXe MOSABUAUCL MeTaTeflbHble H
ocafjHble MalluWHbl, U HW MOHYMEHTaNbHOE TpeyvYeckoe 30A44ecTBO,
HU CTPOWUTENbCTBO TOPrOBbIX W BOEHHbIX Kopabneid He MOrnu
060iTUCL 63 MPUMEHEHUA TEXHUYECKMX K306peTeHunit. HaumHas
c VIl B. jo H. 3., 34ecb, W npexpge Bcero B VoHMKW, Ha CTbiKe
eruneTckoli M BaBUNOHCKOW KynbTyp, HauMHaeT 3ap0oXAaTbCH He-
pacuyfneHeHHas Hayka, B KOTOPOi acTpOHOMWUYECKMEe, MeTeoposo-
rmyeckue, mMatemaTMyeckue, MexaHU4YecKMe H MeAULUHCKME 3Ha-
HUS 06befMHEHbl B OAHO LUenoe ¢ (GUIOCOPCKUMKU, NOAMTUYe-
CKUMW, reorpauyeckuMy U 3KOHOMUYECKUMU MpPeacTaBAeHUAMMU.

B 3Ty 3noxy rpeku 4yepnanum CBOW 3HaHWUA W3 ernneTckux, Ba-
BUNOHCKNX U UHUKNACKNX WUCTOYHUKOB. XapaKTep 3TUX 3HaHui
6bl1 NPEMMYLLeCTBEHHO MpaKTuyeckuin. [dpeBHErpeyvyecknini ucro-
puk lepogot (okono 484—425 rr, 40 W. 3.) ONWCbIBaeT 3TO Chle-
ayrowmumn cnosamu ([76] cTp. 109): «XXpeubl Xe pacckasbiBanu,
4yto aToT Uuapb (CecocTpuc) pasfennn CcTpaHy MexAy BCEMU
ernnTsHamu, MpuyYeM BCe OHW MNOAYYUAW MO OAMHAKOBOMY YEThbI
pPexXyrofisHOMy y4yacTKy 3emau; 3TUM OM co3jan pAns cebs pfo-
X04bl, NpUKasaBWMW yMia4yuBaTb €XErojHo W3BECTHbIA Hanor.
Ecnu peka (Hun) oTpblBana KyCOK OT KakKoro-Hmbyfb yuyacTka,
TO Bfafjenewl ero ABAANCA K ULaplo M 06BHABAAN O CAYUYUBLUEMCH.
Llapb nocblnan HeCcKONbKUX NOAel ANS 0CMOTpa WM U3MepeHusd,
Ha CKONIbKO NOTepneBWWA y4yacTOK YMeHblWWAcs, p[abbl BRpedb
Bfagesnel, ero nnaTui BCe-TAKW COOTBETCTBEHHO YCTAHOB/IEHHOMY
nepBoHayanbHO Hanory. MHe KaxeTcs, TakoBO Obll0 MPOUCXO-
XAeHue reomeTpumn, u3 ErmnTta nepewepwein B dntagy. Uto Ka-
CaeTcs COJIHEYHbIX 4acoB, COJIHEYHOro nokasaTensa (FTHOMOHA) U
fLeneHna QHA Ha ABeHajuaTb YacTeil, TO BCe 3TO 3N/UHbI 3aUMCT-
BOBanM OT BaBUNOHAH». MNcokpaT (okono 390 r A0 H 3.) yKasbl-
BaeT, 4YTO MaTemMaTu4yeckue 3HaHWA OblNM NEPEHATbl rpeKamm
y erunTsH, Xpeubl KOTOpbIX, «,NpeHebperas yLOBONALCTBUAMUK,
BbINONHANN BaXKHeWlmne nopy4veHus, obydvyanum MONOAEXb, 3aHW-
Manucb acTPOHOMMENA, CYETOM W reomeTpuei». Bennyaiwmnin mbic-
nntenb gpesHoctnm ApuctoTenb (384—322 rr. fo H. 3.) B «MeTa-
(hn3MKe» TaKXe OTMevyaeT eruneTckoe MPOMCXOXAEHUE Tpeyeckoi
reometpumn ([77], ctp. 20 (982a)). CxofHbIli B3rNajg BbiCKa3blBaeT
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n Mpokn (410—485 rr. H. 3.) B CBOAKE WCTOPWUWU TpPeYecKol
reomMeTpun B CBOMX KOMMEHTapuax K «Hauyanam» EBknnpga ([78],
cTp. 67). N xoTa kKommeHTapuu lpokna 6bnM HanucaHbl B V B.
H. 3., B HMUX coxpaHunucb Tpaguuun Espgema Popgocckoro — IV B.
0O H. 3.

MpeeMCTBEHHOCTb MaTeMaTW4YeCKUX 3HaHWR, cnefoBaTeslbHO,
He MOANEXWUT HUKAKMM COMHeHMAM. ErmneTrckas W BaBW/IOHCKas
mMaTemMaTuka, Kak Mbl BUAENW, HOCMAA KOHKPETHO MNpaKTU4YecKui
XapakTep, HO cojep)ana nepsble 3ayvyaTky Teopuun. OueBUAHO,
4YTO 3TW POCTKM abCTpakKTHO-MaTEMATUUYeCKOr0o MbILUIEHUA MepBO-
HayanbHO O6blIIN MepeHeceHbl B [peuuto K3 3TUX CTpaH [peBHEN
KynbTypbl. OfHako cpeau YacTu 6ypXyasHblX MWCTOPUKOB MU
tunnocooB rocnofAcTByeT ApYyroi B3rnag. MHorne w3 Hux nu6o
BOBCE OTpULAIOT, 4YTO MaTtemaTtuka [peBHero BocToka okasana
Cepbe3Hoe BAWSHWE Ha pa3BUTUE T[PEYeCcKON MaTeMaTuku, Tak
KaK, $K06bl, mepeas 6blna «MarM4yeckoi», a He Hay4yHOW, Kak
BTopasa (cm. [79, 80]), gpyrue npusHaroT, YTO FPeKU MNO3auMCTBO-
Ba/in KOe-4TO Y ermnTsH W BaBW/IOHAH, HO 3TO OblNN TONBLKO Mpwu-
KnagHole 3HaHua (cm. [81]). Kak TeopeTumuyeckas Hayka maTema-
Thka 6yATo 6bl LENNKOM SBNAETCA CO3[aHWeM [PEeBHUX [PEKOB.
OHa, SK0Obl, MOPOXAEHA WX OCOOLIM «3/ITMHCKUM LYXOM», TEM XE,
KOTOpbI/A cO3Jal M rpevyeckoe MCKYCCTBO, U KOTOPbIA He TO Mpu-
Cyu, MX KpOBW, He TO M/04 NpupoAbl 3reiickoro apxunenara.
Lna nogkpenneHus 3aToro mAeasnmcTUUYecKoro B3rnsfa OHW ccCblna-
IOTCA Ha BbICKa3blBaHWe, MNPUMNUCHIBAEMOE BE/IMKOMY [peyeckoMy
unocoy-matepnanucty femokputy  (okono 460—370 rr.
[O H. 3.), coBeplwwuBlWeMYy nyTewecTsne no Erunty, Mepcun u
MeconoTamuun: «$ nobbiBan BO MHOFMX cTpaHax... 6ecepgoBan co
MHOTUMWU YYEHBIMU NOAbMMW, HO YTO KacaeTcs COYeTaHWI NIMHWIA
C [oOKasaTenbCTBaMu, TO MEHA HWKTO He MNpeB30OWen, faxe Te,
KOro 30ByT B Erunte rapnegonantamu» (cm [82]).

Ho 3To BbiCKasblBaHWEe KakK pa3 Mpu3HaeT 3a rapnejoHantamu
yMeHWe faBaTb reOMeTpuyeckue [oKasaTenbCTBa. 3HAYUT, OHO
He B MONb3y Tex, KTO yTBepXpjaeT, 6yATO gokasaTenbcTBa — Mo-
poxaeHune 0co60ro «rpeyeckoro gyxa». M3 Hero BbiTeKaeT NULWb,
4YToO rpeky cymenu B 061acTM MaTemMaTUKW MPOATM B TeyeHue
ABYX cTonetmin (LeMOoKpuUT Xun Ha pybexe V u IV BekoB) pas-
BWTWE, ANA KOTOPOro eruntaHam notpe6oBanucb fBa Thicauene-
TMa. W 3T0 yckopeHue 06BACHSAETCA, KOHEYHO, He pacoBbIMU WU
reorpaMyeckMMy OCOGEHHOCTAMM, a pasHUUeil B 0OLLECTBEHHbIX
yKnagax o060ux HapoAoOB.

BHauane gpeBHerpeyeckas mateMaTvka He oTamM4yanacb MPUH-
UMNManbHO OT €eruneTckoi W BaBUJOHCKOW. Ho ¢ pa3BuTuEM
paboBnafenbyeckoi gemMokpaTumn, HaumHasa ¢ VI B. 40 H. 3., B Ma-
TemMaTU4YeCKoOM MbILUNEHUN TPEeKOB BCe 0OO/blIe YCUIMBAETCHA Teo-
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peTuyeckas CTopoHa. Pabam cTanu nopy4yaTb «4YepHYH» YMCTBEH-
Hyt0 paboTy, — nepenucbiBaHWe KHWF, MPOU3BOACTBO BblYMCE-
HWUA, — 4YTO B KOHLE KOHLOB MPUBENO U K OTAENeHUI0 TeopeTuye-
CKOM maTeMaTWKW OT npakTuyeckoin. OT npakTuyeckoi apugme-
TUKW, Ha3blBaBLUENCA «/IOTUCTUKOW», W MNPUKNAAHOW TreomMeTpum,
nonyumslein y Apxumeda Ha3BaHUe «reofesvun», HayumHaKT OT-
JenaTbCcA TeopeTuyeckas apupmMeTVka W TeopeTuyeckas reome-
TpuA, XOTA OHKM, MOJOGHO APYrMM HaykaM, He SIBAANUCbL TOrja
euie camMOCTOATENbHLIMU AUCUUNAWHAMKW, a BXOAMAU KaK CcOCTaB-
Hble YacTu B unocouio. B oTamume OT NpakTUYECKUX, TeopeTu-
yeckas apudpmMeTvka W reoMeTpus He TONbKO cofepXanu npeg-
nMUcaHnsa. Kak pewaTtb 3ajayun, HO U faBanu 060CHOBaHWe, NOYEMY
BEPHO pelweHue. N 3To BBefeHWE B MaTeMaTWMKy [0Ka3aTeNbCTB
faBano, Kak B 3TOM BcKope y6eaumnucb, BO3MOXHOCTb 0606LiaTb
noflyyaemble YacTHble pe3yNbTaTbl, MONy4YaTb HOBble BbIBOAbI
B maTemaTuke, TakK >XXe KakK W B MOMUTUYECKUX U CyfebHbIX cno-
pax, CTAaHOBMKOCb HYXHbIM [aBaTb TOYHble OMNpejeneHUs MOoHA-
TWA, pa3BUBaTb CTpOruMe fokasaTenbcTBa. He cnyvaiiHo nwudaro-
peiubl, BBEALWINEe A0KA3aTeNbCTBO, OblINM He TONbKO (UAOCOQCKON
WKONOM, HO W NOAMTWYECKON mnapTuMeiln peakuWoHHON paboBna-
LeNnb4yecKon apuctokpatumn. Jlormyeckas aprymeHTtauus BeNUKKX
puTOPOB BOLWMNa B MaTemMaTuKy. [eMOKpUT, BHECLWMWA 3HaUYUTeNb-
Hbll BKNaj B pasBuUTME T[pPeyYecKO MaTemaTuku, 6bin BMecTe
C TeM X aBTOPOM NepBOro Tpyga no noruke. «Hauvana» EBknnga
n normka («AHanUTUKU») ApPUCTOTeNs N0 CBOEMY AYXY B3auMoO-
CBfA3aHbl N UMET 06LMe UCTOPUYECKME KOPHMU

MiMeHHO o0cBOGOX/JeHMEe TeopeTUYeCcKOW MaTemMaTukum OT ee
NOAYMHEHNA Y3KO NPUKNaAHbIM 3afayam, CO3f[aHWe B Helli BMECTO
NPOCTbIX PpeuenToB CTPOro /0rMYeCKUX MeTOAO0B, [JalowWwux BO3-
MOXHOCTb LUMPOKMX 0606LeHN A M HOBbIX BbIBOAOB 6e3 MpaMoro
ob6palleHna K 4elCTBUTENbHOCTM, U SIBASNIOCH HEMOCPeACTBEHHON
MPUYMHON Ype3BbIYANHOr0 YCKOpPEHMUs ee pa3BuTUA, 00YCNOB/EH-
HOr0 B KOHEYHOM cueTe MaTepuanbHbIMU MOTpe6HOCTAMU obLe-
cTBa 3aHMMaBlIMecHs MaTeMaTWKON dunocotbl cTann MOHUMATb
3HayeHMe MaTeMaTUKU KaK Hayku, KoTopas, Kak W gpyrue Haykw,
LO/MKHA 06BACHATHL ABMEHWA 4YenoBeKYy ANA TOro, 4Ttobbl OH MoOr
MCNONb30BaTb WX B CBOUX LeNax.

OKOHYaTenbHOe BblifesieHNe MaTeMaTUKU B CaMOCTOATENbHYIO
TEOpeTUYecKyl Hayky npowusowno B [peuunm B cepefunHe V B.
L0 H. 3, HallAA CBOe 3aBepLIEHME YXE B 3/JIMHUCTUYECKYIO 3MOXY
B «Hauyanax» EBknuga, npumepHo 300 r. go H. 3. Ha npotsaxe-
HUM Tpex MpeALlecTBOBaBLUMX BEKOB, B K/laCCMYECKWI nepuop pas-
BUTWUA, OHO MOAFOTOBASNOCH HaKONAEeHWEM 3/eMeHTapHbIX 3Ha-
HWA, a rnaBHOe, BCe BO3pacTalWWUM YCUIEHUEM TEOpPeTUYEeCKUX,
NOTMYECKUX MOMEHTOB B rpeveckoil maTemaTuke. lNepBOHa4yanbHO
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pa3po3HeHHble AoKa3aTeibCTBa NWWb OTAe/bHbIX TEOpeM cTanu
06wWwum npasunomMm. OTYETNIMBO Hayanun BblLEeNATb UCXOLHbIe MOHA-
TUS U NONOXEHUSA, MO BO3MOXHOCTU u3beraTb obpalieHMsa K Ha-
rNA4HOCTU W, 3aMEeHfAs ero NOorMyecKMMM BbIBOJaMMW, BCe MNOMy-
YeHHble 3HaHUA MPUBOAWUAMN B CTPOWHYK CUCTEMY.

Tak Xe Kak W ecTeCTBO3HaHMe, MaTemMaTuKa, HayuMHas C ca-
MOro CBOEro JopMMpoOBaHMA KakK HayKu, ABUnacb apeHoli 60pb6bI
ABYX (DUNOCOCKUX narepeii — maTtepuanmsMa um ugeanmsma. bo-
psicb NPOTUB PEAUTUO3HbIX MUPONOrMYeckux haHTasuin, LpeBHe-
rpeveckue unocodbl, pasfenaplive CTUXUIAHO-MaTepuanucTuye-
CKMe W HauBHO-AManeKTMYeckue B3rNA4bl, WCKanu B caMol
npupoge Havano ObITUA, M MaTeMaTuUKa CAyXuna CpeacTBOM, CO-
feAcTBOBaBWMM MM B 3TUX nouckax. Mexay Tem ¢unocogbl-
naeanucTbl yCMaTpuBanu B 4ucnax Havyano BCex Belleil, a B Ma-
TeMaTWKe — OCHOBY BCei HayKu, KOTOPYK OHW MOCTEMeHHO mnpe-
BpaTWN B HayKooOGpasHyl CREeKynsuut, B «apUTMONOTiilo» —
Urpy ¢ «MWUCTMYECKMMWU» CBOMCTBAMMW LenblX 4Yucen. Takum 06-
pasom, noka mMaTemaTuka He ob6ocobunacs 0T uaocodpuu,
6opbba mMaTepuanuima npoTUB MAeann3ma npoucxoguna He-
NocpeACTBEHHO BHYTPW camoli MaTeMaTUKW.

Kak fnns Bcell rpeyeckoil KnacCMYecKoW nutepatypbl, Tak U
ANA MaTemMaTW4ecKol xapakTepHa KpalHsas CKYAOCTb OpUTMHanb-
HbiIX UCTOYHMKOB. C VI B. O H. 3. COXPAHUIOCb NIULWb HECKONbKO
npeanoXeHnin, NPUNUCbIBAEMbIX LPeBHUM aBTOpam, NPUBEAEHHbIX
BMeCTe C pasIMYHbIMW nereHgamn B 60/see MO34HHX COUYMHEHUAX.
OT V B. 0 H 3. OCTajioCb NULWb HEMHOr0 (PParMeHTOB, WU TO/MbKO
HauynHaa ¢ IV B. 40 H. 3. UMEKTCA BHayane 4yacTU4YHble, a MO3Xe
M NOMHble TEKCTbl. BOCCTaHOBUTb WCTUHHYHD WUCTOPUYECKYH Kap-
TUHY MelaeT He TONbKO PeAKOCTb AOKYMEHTOB U UX pa3bpocaH-
HOCTb B pas3fINYHbIX MNPOU3BEAEHUAX, HO, B 0COB6EHHOCTU, TO, 4TO
nocnefHue He BMOAHE HaAeXHbl. OHW cOCTaBfeHbl KOMMEHTaTo-
pamy 1 KOMNUAATOPamu, 4alie BCero He 3HaKOMbIMU C OpPUTrMHA-
namu, a NoNb3yWUMUCH UX MEPEIOKEHUAMU U3 BTOPbLIX, a TO U
TpeTbMX pyK. Tak, Hanpumep, ¢unocod-HeonnaToHUK [pokn
(V B. H 3.) nepefan B CBOMX KOMMeHTapuax K EBknugy [78]
yTepsAHHY «l/cTopuio reomeTpum un acTtpoHomum» EBpema Po-
JoccKoro (BTOpOW MOMOBUHBLI IV B. A0 H. 3.), OCHOBbIBasiCb Ha W3-
noxenun emuHa (I B. g0 H. 3.). Ho lMpokn, — a Tak noctynanu
MW HeKOTOpble Apyrue, -wu3naran UCTOPWUIO MPUCTPACTHO, OH yMan-
4yumBan 0 MaTepuanucTax W npeysenMuMBan 3HavyeHue uUaeanucTu-
4yeckoro nudgaropenckoro HanpasneHus. HekoTopble CcBeAeHUA
0 COCTOSHMM MaTeMaTWYyeCKMX 3HaHWA B [ApeBHeilllee Bpems
MOXHO MOMYYUTb TakXe U3 (UIOCOPCKUX COYMHEHWW naToHa wu
ApucToTend, B KOTOPbIX HeEpPeaKo 3aTparuBatoTcAa pasfnyHble,
B 0CO6GeHHOCTM obwenpuHuMnuanbHble nNpob6aemMmbl  MaTeMaTUKW.
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Bnarogaps BCEM OTMEYEHHbIM O06CTOATENbLCTBAM B COXPaHMWB-
linecs CBeAEHWS O rpevyeckoil mMaTemMaTuKe BOLINO HEMAno NereH-
[LapHbIX, HeAOCTOBEPHbIX MOMEHTOB. OJHaKO HacTONYUBbLIMU,
OOLWMPHBIMU N TNYOOKMMM UCCNEAOBAHUAMU YYEHbIX, B TOM 4ucCne
N COBETCKUX, Oblfla B OCHOBHOM BOCCO3fjaHa KapTuHa (opmupo-
BaHWA rpeyeckoil matematuku. MpaBaa, 3Ta KapTUMHa He nuLIeHa
NONOXEHWWA, TpebywIWNX AanbHEWWNX YTOUYHEHWA, a uuorga u
KOpPEeHHOro nepecmoTpa.

Mpeueckas noructmka [83, 84]. B A¢uHax CblIHOBbSIM CB060OJ-
HbIX rpaxpjaH C CEMWJEeTHero BO3pacTa B rpaMMaTUYecKUX LWKO-
nax Hapagy C YTeHMeM M MUCbMOM nNpenogaBafics cuyeT, OAHAKO
HUKaKume PYyKOBOACTBA MO MpaKTM4ecKol apupmMeTVKe — NOTUCTU-
Ke— He coxpaHunuch. [llawm 3HaHUA O NOrUCTMKE onupatTcs
MWL Na KOCBEeHHble faHHble. OObACHAETCA 3TO TeM, 4TO cuer
npou3BOAMACA YCTHO Mpu nomowu abaka, npenojasaHWe BeNOCb
no pa3 M HaBcerja ycTaHOBMBLUeMYCSH NOpsAAKY, 06xoamnocb 6e3
y4eBOHUNKOB.

B NOrMcTUKY BXOAWIO UCKYCCTBO cyeTa, T. €. 3HAHWE CUCTEMbI
CYMUCNEHUS W YMeHbe MPOM3BOAMTHL Ha abake 4YeTblpe apudmeTu-
YecKUx [elCTBMA C LeNbIMU MONIOXKUTENbHBIMU YuCNaMu, fanee
feiicTBMe Haf APO6GSMU U MPUMeEHEHME 3TWX 3HAHWWA K 3eMyieMe-
pun ¥ MNpaKTUYecKUm 3ajayam MOBCEeAHEBHOW >XMW3HWU. [lo3fgHee
clofia BOWIIO W BblYWCAEHWE KBafpaTHbIX W KyOWYECKUX KOpHeR,
a TakXe pelweHue 3agay, OTHOCMBLUMXCA CHavana K WMEHOBaH-
HblM, a y [dwunothaHTa M K HEMMEHOBAHHbLIM BenM4YUHaMm, 3ajad,
KOTOpble Mbl BK/HOYAEM B apuMeTuKy u anrebpy.

Pasznnune Mexpay npakTUYeCcKOW H TeopeTUyeckol maTemaTu-
KO B panbHelillem BCNeACTBME OTPbiBa FOCMOACTBYHLIMX Khac-
coB paboBnajenbyeckoim pAemMoKpaTUM OT MPOU3BOAUTENLHOIO
TpyLa npespaTu/iocb B MX NPOTMBOMNOCTaB/eHUE. 3TO NPOTUBOMNO-
CTaB/eHWe NPaKTUYEeCKOW NOTUCTUKU TEeOpPeTUYecKoin MaTemaTuke
Bblpa)kanocb B TOM, 4YTO upeanuctol-nudaropeiysl (V B. 4O H. 3.)
W nnatoHukn (IV B. JO H. 3.) yCMaTpuBaNW HeNpPOXOAUMYH Mpo-
nacTb Mexay uucnamum u ucuucnsembiM. Ywucna («aputmoli»)
ObINM AN HUX «4YUCTble MAeU», TaKo uaeeit ObINO U Hegenumoe
«e[JNHCTBO» — MMMW [O/DKHA 6blla 3aHMMaTbcsl MaTematuka Wc-
yncnaemoe >Xe npuHagnexano K 4YYBCTBEHHO-BOCNPUMUMACMbIM
npegMmeTam, crofa BXoAwuna W AenuMas «efuHuua», — BCEM 3TUM
3aHMManacb NI0rMCTMUKa; Yucna 3gecb OblIN «4ynucnamu, UMEKLWUMM
Tena» («apuTMO comaTa 3XOHTeC»), NO BbipaKeHWUto [MnaToHa
([85], cTtp. 370 (52 50); cM. CHOCKY MepeBOAYMKA K 3TOMY NUCTY).
Takxe cyuTanu, 4YTOo, B MPOTUBOMOSIOXKHOCTL FEOMETPUU, 3aHU-
MaloLenca MbICNEHHbIMU MNPAMbIMU, TE0Ae3Us MPUMEHAET NULLb
4YyBCTBEHHO-BOCNPUTiHMaeMble «OT4aCTU TOHKME, KaK COJIHEYHbIe
Ny4n, 0TYacTWM TONCTble, KakK BepeBKu» (cMm, [78], cTp. 39).
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[pekn nNOHMManM nofg 4YucaoM («apuTMOC») LEefoe MNOJSIOXMU-
Te/lbHOE YMCNO, KOTOpPOe paccMaTtpuBanu Kak cobpaHue eguHuU.
Mpn 3ToM cama efuHMLUA He paccMaTpuBanacb Kak 4yucno. XoTd
3TOT MNepBOHauYaNbHbIA B3rAA4 Ha YMCA0 KaK Obl FOCMOACTBOBAN
BO BCeli rpeyeckoil MaTemaTWKe, BCe XE€ YAepXaTbCA LEAUKOM
OH He cMmor. Hapsagy ¢ uucnamu, npakThka BblHYXAana rpekos
3aHMMaTbCA OTHOWEHWAMMN («N0roii») OTPE3KOB B TFEeOMeTpuw,
YncneHHoe 3HAYeHWEe KOTOpPbIX Bbipaxanocb (B Tex cayvasnx,
Korga ero yjgaBanoCb YCTaHOBWUTb) He TONbKO B uyucnax (T. e.
B Le/bIX 4Yucnax), HO U B Apobax A TakK Kak [eiicTBUS Haj OT-
HOWEHNAMN (aKTUYeCKNM CBOAMMUCL K AeWCTBMAM Haj UX KONu-
YeCTBEHHbIMM 3HaYeHUAMU, TO MNPOBOAMMOE CTPOroe pasinyeHue
MeXJy OTHOWEeHWAMMU W Yucnamu MOCTENEeHHO CTUPANoCh.

Ha aTom pa3nnyeHnn ocobeHHO HacTaumBanu upeanucTbl, Npu-
JepXuBaBLIMeca NUGparopenckoro yyeHns 06 mM3bpaHHOCTU LenbiX
yucen, COCTaBfAWMX CYLWHOCTb ObITUA, O HefeNUMOCTU efu-
HUUbl U T. 0. HO maTemMaTUKU-MaTepuanucTbl, Hanpumep Apxu-
mes, epoH, EBTOKMiA wnu AunotaHT He NPUAEPXUBANUCL 3TOro
yyeHus. OHW LWMPOKO MNPUMEHANN, KakK Mbl YBUAUM B fAafibHeli-
wem, apudpmMeTnko-anrebpanyeckne npuembl U [oKasaTenbCcTBa
K reomMeTpuu, MpUMEHsNM Apo6u U NPUBAMXKEHHble BbIYUCAEHUS,
3aHMManncb MNPUNOXEHUAMU MaTeMaTUKW K €eCTeCTBO3HaHuio
W TeXHWKe, CCbiNasgcb nNpuM 3TOM, 4YTOObl 06€30PYXUTb CBOMUX
NPOTUBHWUKOB, Ha TO, 4TO nNOAOGHbIE TMpPUeMbl MPUMEHANUCH
«[APEBHUMMUY.

[peBHerpeyecknin cyet [ peyeckuin cyeT O6blN  AECATUYHBIN,
C COXpaHUBLWINMUKCA cneflaMn 3HauYUTeNbHO 6onee ApeBHEro 4yeTBe-
PUYHOrO cyeTa: YUCNUTENIbHOE «OKTO» — 8 — MMeeT rpammarunye-
CKylo (opmy [BOWYHOro umcna. MNpu HebonbWMX Yucnax rpeku
cyMTanM Ha nanbuax, nNpu 60MbWKUX —C MOMOLWbIO KaMeLlKOB
(«ncetoc»), BbiKNajblBaeMblX Ha 3emne, a MO34Hee Ha [OCKe,
KoTopas 3aTem [NS pa3nuMyeHus paspagoB Oblna pasrpadneda,
npespatmnace B abak. B komegmu ApuctodaHa «Ocbl» (422 T.
0O H 3.) rosoputcs. «[nd Hayana NPUKUHY He TakK, Kak B Cyfe,
He Ha cyeTax, a NPOCTO Ha nanbuax» (cm. [ge], cTp. 382). Cuet
Ha nanbuax Benca no natepkam; Tak, B «Opuccee» [omep (Be-
posaTHo, IX—VIII B. go W. 3.) 3acTaBnAeT Mopckoro Gora [po-
TeA «cuyumTaTb NATKaMu» («ncmnagsecTtali») THOJEHeN.

Yxe y [omepa rpekum umMmenu uyucnutenbHble go 1000, HO He
BbllUE; CMOBO «MMWpHOW» (MHpuaga) o0603Hayano ToOrga euie
«OYEHb MHOro» (Kak, BMPOYEM, M y HAC) M NUWb NO3XKe CTano
ynoTtpebnATbca Kak 10 OO0, BnpoyeM, U UYUCAUTENbHOE «reka-
TOH» — 100 — ynoTpebnsercsd 34ecb 4YacTo B CMbICNe Heonpege-
NeHHo 6onbWworo Konuyectsa [llpeacTtaBneHne o 601bWMX YMcnax
W YMEeHMe [JeiCTBOBATb C HUMMW faBanocb Henerko. Sinwb B Il B.
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0O H. 3. Apxumefom 6bl10 HanucaHo 3HameHuWToe «WcumcneHwue
NecynHok» («lMcammuT»), pa3BesBliee 3ab6NyXAeHNE O CYL,ECTBO-
BaHWW «HAMGONbLLUEro MOC/eAHEro» 4ucna M COjJepXXaBluee Ccno-
c06, KOTOPbIM MOXHO Bblpa3uTb CKOMb YroAHO 60/bLIOE YMCIO.

Mpu cueTe rpekn Mofb30Banuch abakom, MepellefwuM K HUM,
no-BMAMMOMY, OT €erunTaH, MpuM nocpegHMYecTBe (UHUKWIALEB;
erunTaHe, kKak coobuiaetr lepogoT, B OTAMYME OT rpekos, nepe-
LBUTann KamelwkKW He cneBa HampaBo, a CBepxy BHM3. Ha abake
MMeNnocb 10 6OMbLWNX ABOWHBIX CTONBMKOB M COOKY YeTbipe Mpo-
CTbIX MeHbWMX. B cTON6MKM yKnagbiBaAMCb KaMelKu, no3fHee
3aMeHeHHble 0COBbIMW CYETHbIMWM >XeToHamu. bonbwune cTON6BUKK
CAYXUNW LNS pas3fnyvyeHUs pas3psijoB, KOTOpble WAM ChpaBa Ha-
NeBO OT HM3WMWX K BbICWIMM, MpUYEM [ KaXAoro paspsaga
0TBOAMNMCL ABa cToN6uka nogpag. Ho oTHOWweHue mexay pas-
psgamu 3aBuUCceno OT AEHEXHOMW CUCTeMbl, TakK Kak abak cray»xwun,
npexpae BCEro, ANS AEHEXHbIX MOACYETOB MPW TOProOBbIX CAeKax.

Y TpeKkoB HauBbICLWIEA AEHEXHON eAuHMUel 6bin TanaHT, pas-
Hbll 6000 ppaxm, 1 Apaxma paBHsfnacb 6 o6onam u | obon
8 Xankam. [lepBble ABa nNpaBbiX 60MbWUX CTONBUKA CAYXWUAN
ANA M3006paXKeHUs efWHUL ApaxM, TPeTUA 1 4eTBEpTblA CTONBUKM
MMenun 3HayeHue B 10 pa3 b6ofbluee, Yem TMepBblii U BTOPONA;
naTbldi 1 wector B 100 ceagbmoin m BocbMoi — B 1000 pa3. [eBs-
ThIl N NEeCATbIA CTONOUKU CAYXUNWU AN U306paKeHWs TanaHTOB.
[eneHune cTONBMKOB HAa BEPXHKI W HVDKHIOK MOMOBUHbLI UCNOJb-
30BanoCb Npy apupmeTUUeCKUX AeWCTBUAX; Tak, Hanpumep, npu
CNOXEHWN B BEPXHE NOMOBMHE BblKNafblBancs ero pesyabrar —
CyMMa. MeHblWNUMK cTONGUKaAMKU chnpaBa Mnoab30Banucb Ans 060-
3HayeHMa uucna 060M10B M XaNiKoB, NpUYEM, HauyuHaa crpasa,
KaXAblli cOCeAHWI C HUM NeBblii CTONOGUK UMeN YABOEHHOE 3Ha-
yeHue. To, 4YTo cyeT Ha abake 6bl1 OCHOBHbIM CMNOCO60OM BbluUche-
HWS, NOKa3biBaeT CaMO C/IOBO «BbIYUCAATb» — «Ncedup3eiin»,
LOCNOBHO— KNacTb KaMelwkwn. [MpoBofgs BbluucieHua ira abake,
rpeku, Kak MpaBu/o, 3anucbiBasn UL OKOHYATENbHbIA pe3yb-
TaT, OAHAKO MPU CAOXHbIX BbIYUCAEHUAX OHW, NOJO6GHO Ham, OT-
mMeyanu AN cebs M NPOMEXYTOUHblE pe3ynbTaThl.

Hymepauus. C nosBneHneM y rpekos B X B. 0 H. 3. MUCbMEH-
HOCTW, BO3HWKLIEA Ha OCHOBE (WHMKMIACKOrO andgaBuTa, CcTan
NPUMEHATLCA W MUCbMEHHbIA cueT. CHauvana 3To 6Gbifa repojua-
HOBCKas Hymepauus, Ha3BaHHas TaK MO WMMEHW OMWCaBLUEro ee
rpammaTtuka Fepoguava (I1 B. H. 3.). OHa mMmenacb B ABYX pas-
HOBMAHOCTAX: aTTMYECKON H OEeOTMICKOW, Ha3BaHHbIX TaK Mo

o6nactam [peumn. EgumHnua o6o3Havanacb NpocTo ueprtoil | (na-
ney), 5 B aTTmyeckoi M (n3o06paxeHune nATepHu), a B 6EOTWIA-
ckoii ['l (KoTopoe paccmaTpvMBanocb MNO34Hee KaK COKpalleHue
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cnoBa «neHTe» —5), 10— cooTBeTcTBEHHO A n . 100—
1000— X n”™ « HOOOO— . DTN 3HaKW ABNSANUCH HayalbHbIMU

3arnaBHbIMyY  GyKBaMW COOTBETCTBYKOLWMUX YUCAUTENbHbIX [eKa
(10), rekatoH (100), xmnmac (1000), mmpuaga (10 000). Wx co-
yeTaHWeM MOSlyvyanucb U MPOMEXYTOUYHbIE YMCAUTeNbHble: Ana 50

B aTTuM4yeckoin p , a B 6eoTuiickoh p , ana 500 — COOTBETCTBEHHO

P ana 5000 — P wu 41 « OcTanbHble 4yucna BblpaXanauch
TakK e, Kak 3To npoucxogmno Ha abake, Hanpumep 9 821 nu-

canocb (attmyeckn) Kak Ila X X X XPH HHAAI.

FepognaHOBCKY HyMepauuto MOXHO BCTPETUTb B aTTUUYECKUX
namaTHUKax, OTHOCAWMXCA faxe K | B. 4O H. 3., XOTA 3aA0ANro
o aToro (Korga TOYHO, He YCTaHOB/IEHO) B OCTa/lbHbIX 06n1acTsax
lpeunn ee BbITECHMNA WOHMIACKas HyMmepauusi. B nocnegHei
yncna msobpaxanucb 6ykBamMu andaBuTa, Kak y eBpeeB U poa-
CTBEHHbIX UM (UHWKWAH, OT KOTOPbIX FPEKW W MepeHsNH 3ToT
cnoco6. Ymcna ob6o3HaYanucb Tak:

7-9 a. &y< 1 e. CY ' e
1090 i ok X g v 1 6 %
100- 900 o TV, oy X ma b

21

3pecb, Kpome GYyKB CTaBLWEro O6LWENnPUHATLIM  angaBuTa,
MCMONMb30BaHbI €lie TPU ycTapeBliMe:  — «Bay», Nos3fgHee GYKBa,
3ameHstoulas 6YKBY C B KOHLe CnoB, Ans 6;~ — «konna» ansa 90;

0 —«camnu» gna 900. Takum o6pa3om, C MOMOLWbIO 27 3HAKOB

MOXHO 6bln0 3anucaTb Bce ymcna Ao 999. Teicaum 0603HAYaNNUCH
KaK eAuMHMUbl C 3ansToil nepep 6yKBO, Hanmpumep ,a, p U T. 4.
UTo6bl pasnmuutb uudpbl OT OYKB, Haj HWUMW cTaBuam nunb6o
YyepTy, NM6BO WTPUX, HanpuMmep, a, a'. bonbwune ynucna, Bowepgwmne
B ynotpebneHue CpaBHI/ITerIbHOe no3xe, 3aMNncbiBainMcb N0 MUPHa-

fam, Hanpumep 54 321 kak M,bvnai unu e0-xa; elje Mosxe Mu
puagbl 3anmucbiBaAWCh ABYMSi TOukamu Hag GYyKBOW, Hampumep,
5X 10= 5 ,5X K3=B-

VoHuniickas Hymepauusi, BO3HMKLIAS M3 MOTPeBHOCTE paclin-
patoweiics TOProenu, 6Gblna 3HAYMTENbHO KOpPOYe TrepofHaHOB-
CKOW; npuBefeHHOe BbllWe 4Yucno 9821 3anucbiBanochb Tak:

60X 3HAKU LW(P NMPOU3HOCUANCL HE KaK OYKBbl, a Kak 4YMUC/U-
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TeNbHble, MNO3TOMY ANA ObICTPOro AEACTBUA HaL HUMU HYXHO
6bII0 TONbKO MOMHUTbL HauM3ycTb Tabnulbl CNOXEHUS M YMHOXe-
HWA, KOTOpble MMENWCb U B roTOBOM Buge. Kpome TOro, tak Kak
NpyY YMHOXEHUW W [efleHUM MHOTO03Ha4YHbIX 4YUCen HYXHO 6blno
onpefenaTe paspaf uugp pesynbTtata, To OblN0 BBEAEHO MOHATUE
«OCHOBaHUA» («NUTMeH»), Hanpumep, 700 MMeeT «OCHOBaHue» 7,
TO e, yto n 7000 n 70 000 n 1. 4.

Takmum 06pa3som, BOMPEKM MHEHUIO HEKOTOPbIX WCTOPUKOB
maTemaTuku, Hanpumep, M. KaHTopa u I. [aHkens, 6yato anda-
BUTHAad Hymepauusa ABfsfacb LWaroMm Hasaj Mo CpaBHEHUIO
C aTTUYECKOW, Mbl CYMTaeM, YTO KPaTKOCTbIO W NIEFKOCTbIO 3anucu
W yno6CcTBOM BbIYMCAEHUA [N HEBGOMbLINX YUCEN, JIerKOCTbH
YCBOEHUSA M BO3MOXHOCTbIO 3amMucu B Hell CKOMb YrogHO 60/bLINX
ynucen OHa NUWb HEMHOrMM ycTynana Hawei MNOo3MLUOHHON fAecs-
TUYHOWA cucTeme. T. TaHHepu, cneyumanbHoO ycBouBWMWIA B 1882 T.
MOHUICKY HyMepauuto, yb6eannca Ha KOHKPETHbIX BbIYMCEHUAX
B €e TMPaKTMYeCKMX [OCTOMHCTBAX, KOTOPbIE Mbl, B CWUIy TMpu-
BbIUKW, CKJ/IOHHbI OTpuULATb.

Mpon3BoAsA CNOXeHWe B NUCbMEHHOM BWAe, TPEKU He CTaBWUIN
OLHOMMEHHblEe pa3psafbl Apyr noj APYrom, Y HUX He Oblno HH
3HaKa C/IOXKEHWUS, HM MPUBLIYHOM Ham 4YepTbl MO4 CharaembiMu,
a BMECTO 3HaKa paBEHCTBa OHW MWCaNW CMOBO «rOMOW» («BMe-
cTe»). Yauie Bcero cnaraemble M WX CyMma MUCanUCb MNPOCTO
B CTpouKky. Tak >e 3anucblBanucb v gpyrue peiicteusa. WHorpa,

BpouyeM, nepes UTOroM CTaBM/CA 0COGLIA 3HAK — cokKpalye-

HWe cnoBa «rWrHecTam» — B CMbIC/E «MONy4aeTca».
Tabnuubl. Ana obneryeHns CNOXEHUS, a TakXe W Bbl4UTaHUA
CNYXunu ocobble Tabnuybl, Y4acTb KOTOPbIX Mbl 34€Cb MPUBOAUM:

a i e 71 e 1 10 9
X 6 1 19 8
a {§ C 18 7

Mpy NoMoLWM 3ay4YeHHbIX WKW 3ar0TOBMIEHHbIX Tabnuuy, abaka
UMM MpoCcTO NafiblieB MPOU3BOAUNOCH U BbluMTaHue. OTpuuaTenb-
HbIX YMCeNn M HYNS KakK 4ucna rpevyeckas MaTemaTuka He 3Hana.

YMHOXeHWe NpoM3BOAMMAOCL NGO MO yXe W3BECTHOMY HaMm
«ernMneTckoMy» crnocoby, nnMbo No rpeyeckomy cnocoby, npuyem
Mo/ib30BaUCh Tabnuueld YMHOXEHUS, KOTOPYH HYXHO 6bl10 NMOM-
HATb WAN XE€ MMETb NOA PYKOI.

Takne Tabnuubl umenucb Ao 10000. Y Heonudaropeiya Hwu-
komaxa (okono 100 r. ii. 3.), yube «[lluaropeiickoe BBefeHMNe
B apudmeTuKy» [OWI0 A0 Hac, MMenacb KBajpaTHasa Tabnwuua.
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NMOCTPOEHHAA TOYHO TaK e, KakK Halla LWKOoMbHAaa Tabnuua yMHO-
XKEHUS.

Takoli Tabnuueid nonb3oBanuCb ANA BbIYUCAEHWIA, XOTH cam
Hukomax npefHasHayan ee Ana [APyrux uene — Anga conocTtas-
NEeHUS WHTEpPecoBaBLUMX €ro CBOWCTB [AEAMMOCTU LenbiX Yucen.
B To BpeMs KakK Mbl OCYLLeCTBASIEM YMHOXEHWE MHOrO3HaYHbIX
ynucen, HauymHas C HU3WMX pas3psafoB (cnocob, NepeHATbIN uvepes
HapofAbl CTpaH ucfama OT MHAWIALEB), TPeKM HayMHaIW C BbICLINX
pa3pagoB. CHauyana YMHOXa/lucCb «OCHOBaHMsA», a 3aTeM YycTa-
HaBnuBancs paspsag. ONna ynpaxHeHWs NpUBOAMAMCHL 3afayM Ha
YMHOXEHUE LMADPOBbIX 3HAYEHWA OYKB LebiX CTPOK CTUXOB 4ro
NpuWBOAMNO K BeCcbMa 60MbWKUM uYucnam. AnMaBUTHbIA cnocob
0603HayeHMsa u4ucen pfasan BClOAY, FAe OH BcTpevyancd (Hanpu-
Mep, Yy eBpeeB, WMHAWIALEB) BO3MOXHOCTb YKOPEHUTbLCA YUCIOBOMN
MUCTMKE, TaK Kak N60My CMoBY MOrf0 npugaBatbCs 4YWUCAOBOE
3HayeHuWe, a CliefoBaTe/ibHO, B OTHOLWIEHMAX MEXAy 4Jucnamu
yCcMaTpuBaTb «TAaWHCTBEHHbIE» CBA3W MEeXAy Cl0BamMuW W Bbipa-
XEHHbIMU UMW MOHATMAMM. [lpumepoM MOJO06HOA 4MCNOBOR MU-
CTUKN ABnNseTca rapgaHbe [Nbepa besyxoBa o cBoeil cyabbe npu
NOMOLWM «YUCNOBLIX 3Ha4YeHWl» 6ykB cnoB V Pusse Bosauliol
(pyccknii BesyxoB). B nepBom cnoBe, BOMPeKW npaBufiam ¢paH-
LYy3CKOW rpammatuku, [lMbep OTKWHYN «e», W Torga Monyyunoch
B CYMMe TO Xe «3BEpPUHOE 4WUCNO» 666, KOTOpPOe [falT c/oBa
b eTperenr blapoiéon (Mmnepatop HanoneoH), oTKyga OH 3a-
Knwouun, 4to emy, [lbepy, npefBeyHO OMpefefieHO MNPUHATb yya-
CTUE «B BE/INKOM fefle MNOMOXeHWA npefena BnacTu 3Bepro, rna-
ronfiwemMy BenKa W XynbHa», B COObITUKN, SIKOObI NpegcKasaHHOM
Anokanuncucom (cm. [87], cTp. 79).

BmecTe ¢ Tem, angaBMTHLIA cnocob Hymepauuu co3fan OCHO-
BaHWe ANA BO3HUKHOBEHWS MHEMOHUKU — y4yeHUs 06 WMCKYCCTBEH-
HbIX npuemax [ANA 3aNoOMWHaHWA, KOTOPOE COXPAaHWUNOCb B He-
CKO/IbKO ApYroM BuAe W L0 Hawmx fAHei. Tak, 4To6bl 3aMOMHMUTb
3HakuM 4yucna T B AOPEBOMIIOLMOHHOA POCCUM TMMHA3UCTbl 3ayuu
Bann fBycTuwmne «KTo M WYyTAS U CKOPO MNOXenaeTb MU Y3HaTb,
YUC/IO YXXb 3HAeTb». 3[4eCb HE MOMb3YKTCA KOMIMYECTBEHHbIM 3Ha-
YeHMEM KaXK ol OTAeNbHOW OYKBbI, a KOAMYECTBO OYKB KaXK4oro
cnosa (BMecTe C TBepfblM 3HaKOM) COOTBETCTBYeT Ludpe yucna
n —31415926536

CoxpaHuBLINECA COYMHEHUSA He [al0T ACHOro npefcTaBiaeHus
0 TOM, KaKMM WMEHHO CrnocoboM rpeKku MNpPOM3BOAUNN [efieHue.
BepoaTHee Bcero, OH 6bi, 0co6eHHO B 0ofiee No3fHee BpemA,
CXOfeH cOo crnocobom, npumMeHseMblM Hamu. B cnydvae, korga fge-
NeHWe p[aBano OCTaTOK, OrpaHMymMBanucb NU60 NPUBAMIKEHUEM,
nnéo npumeHann apobu. Ans nocnegHuUX y rPekoB MMENocb Tpu
cnocoba BblpaXeHus.
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Bo-nepBbiX, MO/Mb30BaAUCh YXX€ MW3BECTHbLIMW HaM «erunet-
CKUMMW» eAMHUYHLIMU Apo6sSMU. Kaxnoi anukBOTHOW gpo6u —

n
COOTBETCTBOBasla €e «AonNo/IHUTeNbHaA ,qpo61>» —-—, BMEecCTEe

C KOTOpPOi/ OHa COCTaBNSieT eAuHULY. ANUKBOTHble Apo6u gonroe
BpeMs 3amucbiBaiMCb CA0BAMWM U NUlIb CPaBHUTENbHO MO3A4HO

CMMBOJIaMU, Hanpumep, y — Tw>unum nnn T'* unn xe 7x- Ona

“Y yYalle BCero ynortpeb6nsancs ocobblil 3HaK.
Bo-BTOpbIX, NpUMeHAAUCL obuwMe Apobu, B nalem Hanuca-
HUKM”", KOTOpble paccmaTpuBasnMCb KakK T-KpaTHble annKBOTHOW

opobu — u Kak geneHue T:n. O603Hayanucb obwue gpobu no-
pasHoMy, a B Haubosee COBEPLUEHHOM BUAe TaK, YTO 3HAMeHaTesb

65
3anucbIBaNCs Hajg 4WUCAWUTENeM, Hanpumep T o3nauano -i- . Ta-

KUM 06pas3oM, 34ecb Obll CfenaH BaXKHblii War K CoBpeMeHHOMY
0603HaueHnto Apobeil, KoTopoe, MO-BUMAMMOMY, BO3HWKIO Yy ApeB-

HUX UHAUMLEB. Ans apoon ¥, KOTopas 3saHMMana uy.erunTsH 0co-

60e NonoXeHne, UMeNUCb pasfinyHble cneynanbHbie 0603HaAYEHUSA.

Mpy BblYUCAEHUAX C APOOAMU FPeKUM MOoNb30BaNUCb UX npe-
BpalweHWeM B OLHOMMEHHble, COKpPALLEHUEM WU «paclIMpeHnem»,
T. €. YMHOXEHWEM YUCAUTENA W 3HaMeHaTensa Ha [AOMNONHUTENb-
Hble MHOXUTenu. Ans o6neryeHUs CNOXEHWA W BblUMTaHUA efn-
HUYHBLIX Ap0o6ell umenncb ocobble BCMOMOraTesbHble Tabnuubl. 3
COXPaHMBLIMXCA [OBONBHO MHOFOYUCAEHHbIX Tabnauy, OTHOCA-
LWNXCA K pasHOMY BpeMEHW, SICHO BUAHbLI Cnefbl ermnetckoi Tpa-
anunu.

Hapsagy c gpobamu rpeku, Kak Mbl yXe OTMeyanu, paccma-
TpUBaNM OTHOWeHUA («N0roii»), MOHMMaeMble KaK OTHOLIEeHUs
0Tpe3koB. OHW Jenunu MUX Ha LecATb BUAOB, KaK-TO: «KpaTHbIE»
n 1 Hanpumep 4 . I; «nogkpatnbie» 1:n, Hanpumep | .4; «cBepx-
yacTHble» (n+ 1) :n, 4:3 v gp.

MwuneTckas Wwkona. 3apoxieHue rpeyeckon maTemMaTukKu CBA-
3blBaeTCsA C nereHgapHoin qurypoin ®aneca (okono 600 r. goH. 3.),
ocHoBatenss B [peumm camoil paHHel GUNOCOMNCKON CTUXUIAHO-
MaTepuanucTUYeckon wWKonsl ®dunocopns MUNETCKON, paBHO Kak
N OocHOBaHHOWN [epaknuTom (okono 530—470 rr. 4o H. 3.) 3adec-
CKOl LWKONbI, 6blna HampaBfiieHa NpPOTUB UAEANUCTUYECKOW U Me-
TaM3nyeckoin ugeonorum poLoBoi apucTokpaTuu. Mo yTBepxje-
Huam [epopoTa, OemokpuTta u MnatoHa (cm [s8], cTp. 7), Pa-
nec 6bIn PUHUKWIACKOTO npoucxoxgeHns. OH Obin  Kynuom
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B MwuneTe UeHTpe 3aMOpCcKoW ToproBnu Ha WoHwuiickom no6e-
pexbe. OTcioga B nepsoli nonosuHe VI B. go H. 3. ®anec oTnpa-
BWACA B MyTelwecTBMe, noceTun Eruner, rge v no3HakoMuscs
C MaTeMaTuKOiA.

CoueTaHMe 3a4aTKOB €CTECTBO3HaHMA U (uaocopum ¢ paspe-
lWeHMeM MpakKTUYeCKUX 3afjay MpMBENO K MOMbITKAM MOHUCTUYE-
CKOro 00bsICHEHUA Mupa. Panec nbiTanca 06bACHUTb MHOroo6pa-
31e NpUpoAbl M3 eAMHOr0 Hauyana, OTbICKaTb B KaXYLEMCS Xaoce
ABNEHUA 3aKOHOMEPHOCTb. JTO Hayano ®anec MOr HalTu B MU-
honornm [peBHei 3recKoi OCTPOBHONM KynbTypbl, Erunta wu
ocobeHHO MeconoTamumn. WCKAKOUYMTENbHOE 3Ha4YeHWEe, KOTOpoe
34eCb AN5 XO03AWCTBEHHOW XXW3HW VMMEeNM MOpPEe WAM Peku, cnocob-
CTBOBAaNI0 CO34aHWI0 NIeFeHA O COTBOPEHWWM Mumpa u3 Boabl. [1o-
sTomy ®anec NpuHAN 3a MNepBOOCHOBY Bcero cyuiero Bogy. Ho,
B OT/IMYMe OT PENNTMO3HbIX BEpOoBaHWiA, yyeHne daneca He cyu-
Tano MUp COTBOPEHHbIM 60ramMu, a BeYHbIM, ¥ BEYHO 3aKOHOMEPHO
n3MeHsWmMMca. «TakuMm o06pa3omM, 34ecb fnepef, HaMu YyXKe nNos-
HOCTbH BbIPMCOBbLIBAETCS MepPBOHAYaNbHbIA CTUXUIAHLIA MaTepua-
NM3M, KOTOPbIA Ha MepBOi/ CTaguMM CBOEro pa3BUTWUA BeCbMa ecTe-
CTBEHHO CcuMTaeT camMo0 Cc060W  pasymewlWUMca  eAUHCTBO
B 6ECKOHEYHOM MHOroo6pasuu sBfeHWIi NPUPOAbI W WLIET ero
B YEM-TO ONpejeneHHO-TeNeCHOM, B 4YeM-TO 0CO6eHHOM, kKak ®a-
nec B Boge» (cm. [3], ctp. 147). MbiTafAcb AaTb pasyMHble, N0TMU-
yeckme 06bACHEHUS siBNeHWiA, danec Hayan MOAXOAWTb U K MaTe-
MaTUUYECKUM MOMNOXEHUAM C TpebOoBaHMEM: He TO/IbKO BbICKa3aThb,
HO M AO0Ka3aTb MX. EMy npunucelBalOT J0Ka3aTenbCTBO Chefylo-
WKUX Teopem: 1) O [AefleHUU Kpyra mnononaMm ero AuUaMeTpom;
2) O paBeHCTBe YI/0B MPUM OCHOBaHWW paBHOGEAPEHHOro Tpe-
YrofibHuKa; 3) 0 paBeHCTBE BEPTUKa/bHbIX YrnoB; 4) 0 paBeHCTBE
TPEYyroNbHWKOB MO CTOPOHe W MpuAerawwWwmMm K Heil yrnam (Tak
Ha3blBAEMbIi BTOpO/ MpM3HAK  paBEHCTBA  TPEYro/sibHUKOB),
5) o0 TOM, 4TO yron, BNMCaHHbIA B MONYKpYr, — npsamoi. Bos-
MOXHO, 4YTOo danec «joKasbiBaj» CBOM TEOPeMbl O PaBEHCTBE
NONYKPYroB, YrA0B WAW OCTalbHbIX TPeEX 3/1eMEHTOB TPeyrofib-
HMKa NYTeM HaN0oXEeHWUs, OCYLLEeCTBASEMOr0 B MepBbIX TPeX Teope-
MaxX MpoCTbiM MepermbaHMem 4YepTexa, K YeMy B MATOW Teopeme
fo6aBnseTca ele MOBOPOT 4YepTexa BOKPVI LEHTpPa OKPYXHOCTM
Ha 180e

O606Was 3HaHUA ernnTsiH U BaBWUIOHSAH, MUIETCKas LWKona
CTpeMunacb HaliTu OTBeT Ha BOMpoc 06 OCHOBe 6bITUA, U B COOT-
BETCTBMM C BO3pacTaHWEM JIOFMYECKOro 3/eMeHTa B OOLLEeCTBEH-
HOM MbILWIEHNUN UCKana M 0BOCHOBAHWA OTAENbHbIX MOMIOXEHWUN
reomeTpum. W ecnu ermnetckas reomeTpus ocTaBanacb B OCHOB-
HOM reomeTpuei naowanein, coxpaHas B 3TOM NpsMYK CBA3b CO
CBOVMM MPOMCXOXJAEHMEM U3 3eMNeMepus, Tenepb OHa cTana 6onee
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abcTpakTHOlW. Euie B 60MblUeid Mepe, YeM y erunTsH, MOb30Ba-
NINCb YEepTeXKOoM; MpsAMble JIMHUM paccMaTpuBaiuCb He TONbKO
KakK rpaHuubl 3eMefbHbIX Y4acTKOB, Ha YepTexe M3yyanucb CBONA-
CTBa TPEYro/ibHWUKOB, Yr/IOB, KPyra, BaXHYK po/b CTano urpatb
NoHATUE nogobusa.

Tak Xe KaK Ha poAuHe yumTeneil rpekoB — erunTsaH U BaBU-
NOHAH— U3y4YyeHUe MaTeMaTWKKN OblIo U B DNnaje TECHO CBA3AHO
c notpebHocTAMM npakTtukn K VII n VI BB. 40O H. 3. OTHOCKTCS
CTPOUTENbCTBO TpOMafHbIX XpamoB AnonnoHa B Mwunete, [epbl
Ha ocTpoBe Camoc u ApTemuibl B dgece. ITU XpaMbl CTPOUIUCH
pecatunetTusaMmu, TpeboBasiM TOUHLIX pacyeTOB W NNAHOB, a TakXe
NPUMeEHEHUS MNpOCTEAWMX MexXaHW3MOB. MaTemMaTuyeckue 3HaHUA
HYXHbl OblIM UM ANA pa3BuBaloLLerocs CYAOCTPOEHUS U Mope-
XOACTBA

Mbl He cTaHeM BOCMPOW3BOAUTHL pasiMyHble MpefaHHA, NpUnu-
coiBawowme danecy 1e wanm gpyrve acTpoHOMWYeckue 3HaHua. OT-
METUM Nunwb, 410 Panecy MNPUNUCLIBAETCA TMEPBOe MPUMEHEHWUE
LUpKYNs W yrnomepa, W3MepeHue BbICOTbl Nupamugbl (UM —
obenucka?) no ANNHE ee TeHW WU CBOeli COOGCTBEHHOWM, a TaKxe
cnocob onpegeneHus paccTtosaHus kopabna ot 6Gepera. [Mepsas
M3 3TuUx 3agad, No BMAMMOMY, pellanacb Tak: M3 6alWlHW WAM CO
CKanbl Ha 6epery nNpocTeAWNM WMHCTPYMEHTOM Obll W3MEpPEH yron
MeXJy OTBECOM W HampaBjeHWeM fiydya K Kopabnw. 3atem o6cTa-
HOBKa Oblla BOCMPOM3BEJEHA Ha YepTeXe B YMeHbLWEHHOM Mac-
wrabe. HakoHel, M3MepeHHOE Ha YepTexe pacCcTofAHMEe YMHOXa-
NOCb Ha COOTBETCTBYKOLWMUIA KOI(p(ULMEHT. PelleHWe OCHOBbIBA-
NOCb Ha NOHATMM MOA06US TPeyronbHUKOB, MPOMOPLUOHANBHOCTH
CTOPOH, fiexawmnx MNpoTUB PaBHbIX YrnoB. AHalOTMYHO pellanach
N BTOpas 3ajauva.

MwuneTckas LWKOMa HacyMTbiBana LUenblil pag ¢unocoos-ma-
TeMaTWKOB, OAHAaKO O HAy4HOW [eATeNbHOCTM OOMbWMHCTBA U3
HUX COXpaHunoCcb KpaliHe mMano cBefeHUW. BuaHblM npogonxarte-
nem wugen ®daneca 6bin ero cCOOTEYECTBEHHUK, POACTBEHHUK U yue-
HUK AHakcumaHap (okono 610—543 rr. 4o H 3.), aBTOP COYMHEHUA
«O npupoge». AHaKCMMaHAp CYMTan OCHOBOW BCEro CyLecTBYHO-
wero «becnpefenbHoe»  «anelipoH» — 6ecKayecTBEHHYI0, Heor-
pPaHWYEeHHYI HWM B NPOCTPAHCTBE, HW BO BPEMEHW MaTEpPUIO, BEYHO
N3MEHALWYOCA, LABUXYLWYIOCA, BbILENAWY MNPOTUHOMOMOX
HOCTM W BHOBb Morjouwarowyro ux. Bnepsble BbiCKas3aB Aoragky
0 06GECKOHEYHOCTM MUPOB B OECKOHEYHOW BCENEHHOW M 0 ecTe-
CTBEHHOM TMPOUCXOXAEHUU YenoBeKa, OH TeM CaMbiM BbigBUTAN
Ha nepBbli nNnaH Knael0 OOBLEKTUBHOW 3aKOHOMEPHOCTW, WAEl0,
JaBLYH 3HAYUTENbHbLIA CTUMYN ANA pasBUTUMA HaykKu O KOIU-
YEeCTBEHHbIX OTHOWEHWAX W TMPOCTPAHCTBEHHbIX (opmMax Aei-
CTBUTENLHOCTM.

6 3. KonbmaH
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AHakCMMaHApPY MPUNUCLIBAIOT: ONpefeseHUe 3KAUNTUKKU; Npea-
CTaBfeHWe 0 3emMae KakK 0 KPpyroBOM LWAMHApPE JuameTp KOTO-
poro OTHOCWUTCA K BbicOTe KakK 3:1; MOCTpOeHWe MepBbIX reorpa-
thuyecknx Kapt T[peumm H 3emMauM B UeNOM, MPUYEM B HUX
B MepBblli pa3 6bl1a NpMMeHeHa NPAMOYronbHas NPOEeKunsa; M3ro-
TOB/IEHWE COJIHEYHbIX 4aCOB M APYrMX acTPOHOMMUYECKMX npubo-
poB. CuMTaloT TakXe, YTo AHakKcMMaHAp Obll aBTOPOM COYMHEHUA
Nno 3NeMeHTapHOW reomeTpuu.

K Mwunetckoil wkone npumMbikan Takxe Jlac u3 [epMmuoHa.
Nac Hanucan okono 500 r. 4O H. 3 COYMHEHME MO My3blke nep-
BbIli rpeveckuii Tpya atoro poga. OH NpoM3BOAWMA aKyCTU4Yeckue
onbIThl. N3 HECKONbKMX OA4WHAKOBLIX COCYAOB OAMH oOCTaBascs
NyCcTbIM, APYroi HamosHANCA >XWAKOCTbK A0 MNOMOBUHLI M T. [.
Ypapss nNo KaXAoMy W3 COCyAO0B, yCTaHaB/MBaaW, 4YTO OTHOLUe-
HMe NyCTbIX MNPOCTPAHCTB BblpaxaeTcd «ANSA OKTaBbl KakK 2 : 1,
ANa KBWHTbI 3:2, Ana KBapThl 4:3». dunocodbl nuaropeickoi
WKOMbl MCNONb30BANM 3TOT ONbIT LN CBOEr0 MUCTUYECKOrO yuye-
HUS O «rapMoHWKM u4ucen», npunucaB ero Mwudaropy. Ho, Kak
ykasan TaHHepu [89], akcnepumMeHTbl Jlaca YTOUYHANM NULWb
(haKTbl, HECOMHEHHO, [aBHO W3BECTHble MacTepam Nup W GNewnT.
Takum 06pa3om, yxe Torga mpgeanuctumueckas gunocogpus napa-
3UTUpOBana Ha [OCTMXKEHUAX eCTeCTBO3HAHMA U MaTeMaTuKu —
ABMEHNE, XapaKTepHOe ATS Hee Ha NPOTSHKEHWU BCel WUCTOPUM W
0CO6EHHO SIPKO CKasblBalolieecs B HallW [HW.

Mudaropelickas wkona. B koHue VI B. g0 H. 3. BCnejcTaue
rPeKo-nepcuicKUX BOWH KynbTypHble LEeHTpbl [peyuy nepemecTu
ANCb C BOCTOKAa Ha 3amaf, B €e H)XKHO-UTaNbSAHCKME KONOHUW.
B 3Toli 3emnefienbyeckoil, OTCTanoli MO cpaBHeHU C VoHWei
CTpaHe BO3HUKAW WAeaNUCTUYECKMe LWKONbI nugaropeiiues u
aneatoB. Mx 6opbba MNpoTMB MaTepuanumsmMa W AUANEKTUKU MU-
NeTCKOW 1 3heccKOl LWKONbI 6blna OTPaXeHuem OCTPON MNOANTH
yeckoll 60pbObl MeXAY PpeakUWOHHOW 3emaeaenbyeckoin apucTo-
KpaTueil n gemocom, KoTopas OyleBana Torja BO BCeX noaucax
toXHON WTanuu.

OcHoBaTe/lb Ha3BaHHOW MO ero MMeHW LIKOMbI, NereHAapHbli
Mudarop (okono 570—500 rr. OH.3.), 6bIA, NO NpejaHWUAaM, Vpo
XeHuem ocTpoBa Camoc. OpraHu3oBaHHbIi UM COK3 Obil  He
TONbKO (O MNOCOMCKON LWKOMNOA, HO W MOAWTUYECKON napTuei u
penurno3HbiM 6paTCTBOM, OXECTOYEHHO 60pOBLUIMMCA NPOTUB Ae-
moca. [locne nobeabl nocnegHero [Mugarop 6yato 66l 6Gexan
B KpoTtoH (B toXHON WTanumn) a 3aTem B ViecanoHT, r4e OH K
ymep. ®unocousa nudaropeiieB ctpemunacb 060CHOBaTb Beu-
Hbll U HEM3MEHHbI MUPOBOIM NOPALOK, & BMECTe C HUM W BAacTb
apucTokpaTum U cnemnoe MNOBUHOBEHUe eli gemoca. OCHOBY 3TOro
nopsigka OHa uMckana B umcnax. CBOW PeNUrMO3HbI KynbT nudga-
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ropeiiubl NepeHANU y ermneTcknMx W BaBUIOHCKUX XPELOB BMecTe
CO 3HaHMAMU apupMeTUKWU, FeoMeTpun, TeOpUM MY3bIKM U acTpo-
HOMWW, KOTOPblE OHW pa3BMBaNU Aasblie.

Mudaropeickaa gunocodpusa mncxoguna u3 KPUTUKU HAMBHOTO
MaTepuanncTUYeCKOro MOHM3Ma MUIETCKOM LWKOMbl, YyTBepXAaas,
yTo «becnpefenbHoe» AHaKCMMaHApa HYXJaeTcs B ONpefefieHUu
TaKk e, KakK W «npefen» HyXpjaeTca B TOM, 4TO UM oOmnpege-
nsetca. B ocHoBe Belleli OHW ycMaTpuBanu COrnacoBaHHOCTb ABYX
Hayaf, TrapMOHWIO NPOTUBOMO/IOXHOCTEN «bBecnpefenbHOro» u
«npefena», BOMMOWAEMYI0 B TaWHCTBEHHbIX «3aKOHax YuUCEN».
ApucToTenb M3naraet camblil npouecc geTuwmsanmm yncen nuga-
ropeiiuammn Tak: «Tak HasbiBaeMble nudaropeliybl, 3aHABLWUCH
mMaTeMaTUYeCKUMU HayKamu, BMepBble ABUHYAM WX Bhepes W,
BOCMUTABLUWCbL Ha HMX, CTalM CYUTaTb MX Havyana Havyanamu Bcex
Beweli» ([77], cTp. 26—27) 9858B)

KoHeuyHo, caMo no cebe 3aHATMe MaTeMaTWUKOW He MNpUBOAUT
K (eTuwinsaymm matemaTmkm. OgHako y nugaropeliues, camo no-
NOXeHWe KOTOpbIX KakK MapTWM peakUuWOHHOW apucTOKpaTUyM Hewns-
6€XHO TONKano WX Ha OTpblB abCTPAKTHOrO OT KOHKPETHOro,
mMaTemMaTMKa MpeBpawianacb M3 Hayku B TallHOE YYEHWE CEeKTbl
n3bpaHHMKOB. HaumeHee AOCTYMHbl MOHWMaHUIO LUMPOKUX KPYroB
OblMM MMEHHO 4ucna, 3Tu Hanbonee abCTPaKTHbIE 3/IEMEHTbI NayKu
TOro BpemeHu. WX nudaropeiybl NpOTMBONOCTABAANN 4YYBCTBEH-
HbIM Bel,am, NpunucbiBas 4YmcnaMm cCamoCTOATeNbHOE CyLliecTBOBa-
Hue. Hannume TOBapHOro Npou3BOACTBa, B MpocToli hopme cTou-
MOCTU CyLlecTBOBaBLUee Yy FpekoB yxe B anoxy [omepa, a ¢ VI B.
[0 H. 3. U B [leHeXHOW (hopme, co3fano ycnosus, fenawlimne Bo3-
MOXHbIM 3Ty (eTuwmnsauuno mateMaTuKW, TaK Xe KakK U BCeX
B3aMMOOTHOLWEHWIA nogeint n ux ngeonorum ([1], ctp. 31—32).

Ho HekoTopble BypXya3Hble UCTOPUKK U UNOCOdbI Hanpumep
3. ®paHk [90], BbICTABNAKT B KayecTBe MNPUYMHbLI, NOPOAUBLIEN
UNCMOBYH MUCTWKY MNugaropeiines, UX 3aHATUE My3blikoi. Yucno-
Bble 3aKOHOMEPHOCTM My3blKalbHbIX CO3BYYWi, BbIBeAEHHbIE
YMO3PUTENbHbLIM MNYTEM, M AWLWb CAerka onuparLwmecs ua amnu-
pUYECKN YCTaHOB/EHHble (aKTbl, AKOObI BO3BOAWMAMCL NuUdaro-
peiiuamun B abCOMIOTHYI YUCNOBYK TapMOHWUIO BCEr0 CyLILEro.
BepHo, uTO nudaropeiubl MOFAM MCNONb30BaTb U3y4eHUEe aKyCTu-
YEeCKUX OCHOB MYy3blKM Anf TOro, 4ytobbl nNpupaTtbh CBOEW upeanu-
CTUYECKOW unocodpumm HaykoobpasHblii BUA. NI TeM He MeHee MX
YMCNOBOW MUCTULMU3M MMEN He eCTeCTBEHHOHAay4HOe, a couuanbHO-
NONUTUYECKOE MNPOUCXOXAEHUE

PAapg oTAeNbHbIX 31EMEHTOB nudaropeuvsMa npunucbiBancs
Mudaropy ero nocnegoBaTenamu TOMbKO ANA  TOro, 4TO6bI
npugatb CBOEMY Y4eHMO 6onbwuii aBTopuTeT. HO M3 3Toro wue
cnegyeT, 4YTO MaTeMaTW4yecKOe W eCTeCTBEHHOHay4yHOe YyyeHue

6-
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nugaropensmMa SBAAETCA LEAMKOM NA040M MO3AHEALWNX BEKOB.
ELVMHCTBO OCHOBHbIX ufieli Bcex nugaropeiickux y4yeHuid ACHO yKa
3blBaeT Ha eAWHbIA MWUCTUKO PENUTMO3HbIA WCTOYHWK WX Npowuc-
XOXAEHUA, Ha UX NOAYMHEHME eAUHON MONUTUYECKOW Lenu, Ha ux
BOCXOXJEeHMe K anoxe pacnaja pofoBOro cTpos, K anoxe Mudaropa.

Ons nugaropensma MosoXeHNe «BELWW CYyTb YMCMa» BbipaxaeT
camylo CyLWHOCTb Beuleil. YacTtamu GecnpefenbHOro, efuHuuamu,
ABNAIOTCA HE MaTepuanbHble aTOMbl, & FeOMeTpUYECKMe TOUKMU.
Mpun 3aTom nugaropeiickoe 06bACHEHME BCEr0 CYLLECTBYHOLLErO 3a-
KOHaMWN LenblX 4Yucen HaxoguTcs B NIOTMYECKOM MPOTUBOPEYUU
C TeM, 4YTO caMu Xe nudaropeiilbl OTKPbIIN CYyLIeCTBOBaHME He-
COM3MEPUMbIX OTPe3KoB. BO3MOXHO, 4TO CHayana nugaropeiyb
He 3amMeTUAM pas3pyLInTesbHOro NOCAeACTBUSA 3TOF0 PeBOHOLMOH
MOro OTKPbITUA ANA UX COBGCTBEHHOW ¢unocopumn npupogbl. Ho
3aTeM OHMW TWaTeNbHO CKpblBanuW ero. [lo Hac powna neredHaa
0 HakasaHuuM 6oramy nwugaropeiya Imnnaca MecanoHTCKOro
(VI—V BB. f0 H. 3.), NOCTUTWEM €ro 3a TO 4TO «OH OTKPbIN
HeOCTOWHbIM y4yacTMa B YyYeHUAX MPUPOAY MPOMOPUUU H Hecous-
MepUMOCTM». ITO NPOTMBOPeYMe MbiTaAUCb 3aTeM paspellunTb,
[ONYyCTUB CYyLLeCTBOBaHME akTyalbHO OeckoHeyHO Manoh (T. e.
fanee HeAenMMON M MeHblueil, YyeM nb6as KOHe4yHas BENNYUHA)
obuieii Mepbl CTOpPOHbI U fuMaroHanu kBagpaTa. [lo3fHee 3TO Xe
npoTUBOpeYMe paspellann TeM, YTO Bblipaxanu OTHOLWEHME 3TUX
AMH C Nomolibio npouecca 6eCKOHEYHOro MPUBAMKEHMUSA.

OcHoBHas uges nudaroperickoii KOCMOroOHWW — KPYroBoe Bpa-
WeHne Bcex HeBecHbIX Tes, pasMelleHHbIX Ha 10 cepax MW ne-
PUOANYHOCTL aCTPOHOMMUYECKUX SBAEHWIA, NOBTOPAKOLWMUXCA C Ma
TeMaTUYeCKOM TOUYHOCTbIO 4epe3 MPOMEXYTOK «MWPOBOro ropa»,
0 NPOAO/MKUTENbHOCTW KOTOPOr0 pasnnMyHble aBTOpbl BbICKa3bl-
BalOT pasHble npeanonoXxeHusa. Ytobbl focTuyb Tpebyemoin yucno-
BOA MWCTUKOW CBAWEHHON «AeCATKM», nudaropeiybl, Kpome
cepbl HeMOABMXXHbLIX 3Be3fn, Aanee chep CartypHa, HOnutepa,
Mapca, Mepkypus, Beuepbl, ConHua, JIyHbl v 3emnu, npugymanu
euwe chepy «npoTuBo-3emMan», KOTOpas BMeCTe C OCTalbHbIMU
BpalaeTcs BOKPYr «LEHTPanbHOro OrHA». [apMoHWUIO 3TuX cdep
ApucToTenb OMUCbIBaeT TaK: «3TU fecATb chep M3pawT Kak BCE
ABUXKYLLeecs LWYM, HO Kaxpjasa cdepa ocoboro Tuna, COOTBET
CTBEHHO 0COGEHHOCTU CBOEW BENWYUHbI U CKOPOCTW... MocnefgHsa
onpefenseTca  pasIMYHbIMW  PaACCTOAHWAMM,  HaXOAAWMMUCA
B FapMOHWYECKOM OTHOLWIEHUW APYr K APYrYy, COOTBETCTBEHHO MY-
3blKaNbHbIM WHTEpBanam; BC/eACTBUE 3TOr0 BO3HWMKaeT rapmMoHu-
yeckuit ronoc (Mmysblka) Aumxywuxca chep (mupa)»  ([91]
293a, 2906).

Takum o06pa3om, nudaropeiickas KOCMOroHuWs 6bina cBfi3aHa
C UX Teopueiln My3blkM. Ee OCHOBHbIMU MONOXEHUAMU OblNM [Ba
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3aK0Ha: BO-NepBbIX, 3aKOH MPOMOPLUOHANbHOCTM BbICOTbl TOHA
ONVHe 3Byvalleli CTPyHbl wMAu ctonba BO3Ayxa, Hanpumep, npu
nurpe Ha ¢neiite. Bo-BTOpbIX, 3aKOH CO3BYYMI, COrNacHO KOTO-
poMy CO03BYy4YMA [OCTUralOTCs AWWbL TOrga, Korga AAuHbl CTPYH
UAN BbICOTbI CTONGOB HaxoAATCA B OMpeAeneHHOW LenoyYnucneH-
HOM nmponopuuu. ITUM 3aKOoHam, HalgeHHbIM 3MMUPUYECKU, NO3[-
Hee OblI0 fAaHO OObSACHEHWe, BEpPOATHO, ApPXUTOM TapeHTCKUM
(okono 428—365 rr. 40 H. 3.), Ha KOTOPOM CKa3anoCb BAMAHUE
MaTepuanucTMyeckoin aTomMuctmku emokputa. O6bACHEHME pac-
cMaTpuBaeT TOHa KaK CYObeKTUBHble OTpPaXeHUs O06bEKTUBHbBIX
OBUXEHWIA Ten, W BbICOTY TOHOB KaK 3aBUCALLYH OT 4acTOThl ABU-
XeHuil. EBknnp, n3naras 3to 06bACHEHME B CBOMX «KaHOHax»,
3aKNKYaeT, UYTO «TOHA CNOXEHbl U3 4YacTul, Tak Kak OHW NyTem
npubaBneHns U OTHATWUA [OCTUralT MNPaBUIbHON Mepbl. OfHAKO
BCe, YTO C/IOXKEHO W3 4YacTuy, OTHOCUTCHA APYT K APYTY Kak uenble
ymncna, 3HauuT, U TOHA AO/MKHbI HEOH6XOAMMO OTHOCMTHLCA KakK Le-
Nble yucna».

Ho poBefeHHas 4O NIOFMYECKOro KOHUA MaTemMaTu4yeckas Teo-
pusa CcO3BYYMIA HaBOAMNA Ha MbIC/Ib O CyLLeCTBOBaHWW Hecou3Mme-
pvMOCTeil, 1, 3Ha4YMT, ONpoBeprana CBOK COGCTBEHHYH OCHOBY —
BO3MOXHOCTb LeN0OYNCNEHHOIO M3MepeHUs BCeX Beleil. NHTepBan
MeXAY MNONHbIMX TOHaMW He MOCTOAHeH, a obpaTHO nponopuuo-
HaneH BbiCOTe TOHa. [lo3TOMy fJefneHWe TMOJMIHOTO WHTepBana
LOMKHO MPOUCXOAUTb MO «FapMOHMYECKOMY MPUHLMNY», T. €. Tak,
4yTo6bl OKTaBa (4NMHA CTPYH OTHOCWUTCHA Kak 1:2) Aenunacb Obl
Ha ABa HepaBHbIX MHTepBana — KBapTy (3:4) W KBUHTY (2 :3) —
no 3akoHy 12= % X 2/3- [leneHue >Xe OKTaBbl Ha [ABa paBHbIX

~ 1 X X
MHTepBana — pfano 6bl MO 3TOMY XXe€ 3aKoHy 2 “ 'y X — .
a CfiefjoBaTesibHO, = ¥ 2. Ho npn COOTHOWEHUUN [AJNH CTPYH

1:V 2 nonyvaeTcs He co3Byuue, a WymMm. OTCloAa HanpawuBaeTcs

MbIC/lb, YTO Y 2 He MOXeT OblTb BblpaXXeH OTHOLWEHWEM [BYX
LenbiX 4uncen.

EcTecTBeHHOHayuYHble Maen nudaropeiiles MNOABEpPranuchb Kpu-
TUKe «CfeBa» U «CrpaBa» YXe B CaMOil AgpeBHOCTU. Tak, MaTe
puanuct u ananekTuk [epaknut Adeccknii (okono 530—470 rr.
L0 H. 3.) ynpekan Mudaropa 3a 3KNEKTU3M U MUCTULU3IM. Mexay
TEM BOWHCTBYHOLWMNA ngeanncT MnatoH (429—348 rr. 4o H. 3.) no-
puuan nudaropeiues 3a TO, YTO OHW «WU3MepAOT U CPaBHUBAKOT
aMNUpuyeckme 3BYKM TaK, KakK Mbl WX [LeACTBUTENbHO CAbIWUM,
M UCCnefylT uymcna, na KOTOPbIX OCHOBaHO WX CO3By4ue, BMECTO
TOro 4To6bl UCCMefoBaTb, Kakue 4yucna camMm no cebe CO3BYUHbI
MW Kakue HeT, U noyemy Obl Takoe».
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MaTemaTka ¥ Hymeponorus nudaropeiiues. M3-3a oTcyT-
CTBMA [OKYMeHTasbHOro Matepuana HeT BO3MOXHOCTW YCTaHO-
BUTb NoOCMefoBaTeslbHble  3Tanbl  fJafbHellleid  [BYXBEKOBOWA
pa3paboTku nudgaropeiiamm maTeMaTWYeCKUX 3HaHWI, nNepBOHa-
YyanbHO MEePEeHATbIX UMW Y erunTsH U BaBWUIOHSH.

Mudaropeliubl M3o6paxanu yucna B BUAe TOuYeK, rpynnupye-
MbIX B reomMeTpuyeckue ¢Gurypbl. Tak BO3HUK/IO MOHATUE «PUTyp-
HbIX uuMCen», B KOTOPOM Hallna CBOE OTPaXeHWe TecHas CBfi3b,
CyLLecTBYlOLWAA MeXJy MOHATUAMM 4Yucia W NPOCTPAHCTBEHHOMN
NPOTAXEHHOCTb0. Hanpumep, «KBagpaTHble uucna» 1, 4, 9 wuso-
b6paxanuch Tak: B B o o

«TpeyronbHble uucna» 1, 3, 6 NpeAcTaBNsAMCL B TaKOM BUfe:

Y nudaropeliueB Touyka, M3obpaxaslas eanHuyy, 6bina ganbuie
Hegenuma — OHa Oblla MaTemMaTMYecKMM aTOMOM; cama TouKa
onpejensanacb Kak eaumHuua, obnajatowas nonoxeHuem. [as
TOro 4tobbl 6bITb OTAUYMMBIMK APYTr OT Apyra, eAVHULbI-TOYKN
JONMXKHBI  6bIAM  OTAENATHCA  MPOCTPAHCTBOM, KaXfjas Touka
JO/MKHA Oblna WMMeTb BOKpYr cebs «none». bnarogaps 3To iy
KaXX/loe 4YMCNo MOXHO Obln0 u306paxaTb He TOMbKO Mpu no-
MOLM TOYEK, HO W KBaApaTHbIX MNOMEA, UM Tex U APYrux, Kak
Hanpumep, umucno 3 B BuUfAe

Takum 06pa3om, B OCHOBe 3feCb JIEXWUT MOHATUE 4YKUCNa, KO
TOopoe AnuwWb un3obpaxaetcd (GUIypoi: reomeTpus nNoAYMHEHaA
apupmeTunke.

durypHole uymcna oTpaxanaum CBOMM BMAOM CNOcob, KOTOPbIM
OHW 6blNN apuPMeTUUYECKN MOPOXKAEHbI, T. €. BbIAN AW OHWU MNONY-
YeHbl MYTEM CAOXEHWUA UM yMHOXeHus. [Mudaropeiubl M npo-
pomkatenum wux TpaguuniA  paccmaTpuBanM  MPENMYLLECTBEHHO
ynucna-cymMmbl, Mexay Tem EBKAMA M ero wkona pgonyckanwu
reoMeTpuyeckne Mn306paxeHUs AUWb AN YUCEN-NPOU3BEAEHUA.

MpocTewnii n ApeBHeNWNA npuMep apu@mMeTUYECKOro no-
HATUA (M306paKaemMoro efuHMLaMU-TOYKAMWU) — 3TO pasfinvyeHue
yeTHOro (NapHOro) W He4yeTHoro (HenapHoro). lMpPOTMBOMNONOX-
HOCTb HEYEeTHOro W 4YeTHOro MpeAcTaBNsfeT O4HY M3 AecATM nap
NMPOTMBOMOJMIOXHOCTEN, CUMTABLWIMXCS nudaropenyammn @unocod-
CKUMW KaTeropusmu.
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Uucna-npousBefeHns [LeNWNUCb nugaropeinamm Ha «npsmo-
NUHeliHbIe», T. €. MPOCTble 4YMCa, KOTOpble, Tak KaK OHW He pas-
naralTCcs Ha MHOXWTENWU, M306paXkaicb TOUKAMM, PACMOOXKEH-
HbIMU BAO/b OTPE3Ka; «MAOCKOCTHbIE YMCna», pasfaratolimMecs Ha
ABa MHOXWUTeNs W um3o6paxaroumecs Toykamu, 06pasyroLUmMu
NPsMOYronbHWK WU KBagpaT, W «TefecHble 4yucna», pasfnarat-
WMecs Ha TpU MHOXUTens U usobpaxarouwmecs Toukamu, o6pa-
3ylWMMKU napanfenenunes uam Kye.

Cpeaun uucen-cymm nudaropeiiybl BbIAENSAN «MHOFOYTObHbIE
uncna». Hambonee MpPoCTbIMU U3 HUX 6bINN «TPEYrosibHbIE»:

1, 1+ 2 = 3, 1+2 + 3 = 6, 1+2 + 3 + 4=10,...

N3 TpeyronbHbIX uucen nudgaropeiiybl nosyyanu U Bce KBaj-
paTHble 4Kcna, CMocoGoM, KOTOPbI yKasaH Ha 4epTexe.

Tem Xe nyTeMm, NpUCOeAWHAS APYT K APYTY TPV PaBHbIX Tpe-
YroflbHbIX 4UCna, MNONyyanu NATUYTONbHbIE 4YucAa U T. 4. ANek-
caHfapuiickuii maTemaTtuk Il B. g0 H. 3. TMNCWMKN nokasan, 4To

n-e /H-yrofbHoe yucno pasHo ~ n[2 + (n—1I) (T—2)].

[Janee onpegensnncb «nupamufjanbHble yucna», obpasyemble
CNOXEHMEM MHOFOYro/bHbIX 4Yucen. lpocTeiwve M3 HUX, «YeTbl-
pexrpaHHble 4yucna», NOAYYalTCA M3 TPeyrofibHbIX 4yucen 1= 1,
1+43 =4 1+3 +6—10, 1+ 3+ 6 + 10= 20 n wn3obpa-
XawTcAd B Buge nupamui C TPeyrojbHblM OCHOBaHMeM Pasy-
MeeTCA, 4YTO BCe (UrypHble 4YuWcia U UX CBONCTBA He OblIM OT-
KpbITbl Ccpa3y, a MoCTeneHHO, B TeYeHWE HECKO/IbKUX BEKOB.

C panbHellWnM pa3BUTMEM MaTeMaTWKW (QUTypHble 4yucna mno-
TepAnM 3HayeHue, 3a OAHWUM, OfHaKO, WCK/IHYEHUEM: 3TO KBap-
paTHble M Kybuuyeckume uwucna, pfaBLIMe BO3MOXHOCTb MNOAOWTM
K BbluMCleHWIO naowageli M o6beMoB, T. €. K peleHuo cob-
CTBEHHO reomeTpuyeckux 3afay. 3aMeHAS efUHULbI-TOYKM MO

naMmu, Mbl BUOWM, UYTO KBafpaTHble 4YKCna, pacCMaTpuBaeMble KakK
ynucna-cymMmmbl, M306pa)Ka}OTCFI Tak:

- U

YacTb (urypbl, COOTBETCTBYIOLLAs HEYETHOMY u4KUC/y, OT npuba
BMEHUS KOTOPOro K KBafpaTHOMY 4uUCy NofyvaeTcs crnegytouiee
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KBafipaTHOe u4MUCNO, Ha3biBanacb «rHOMOH». O603Havyas nepso-
HayaNbHO «TOr0, KTO 3HAaeT, pa3nMyaeT», 3aTeM npocTeliwuni
aCTPOHOMUYECKUIA WHCTPYMEHT — KOAbILWEK, MepneHANKYNsApHbIA
K rOpu3oHTanbHOW nnockoctn (uudep6bnaTty COMHEYHbIX YacoB),
o6pasyolWwmnii npAmMoin yron co CBOER TeHbl, — C/IOBO «THOMOH»
ynoTpebnanocb Mo3gHee pacwuMpuTenbHo. MM HasbiBanu Takoe
npub6aBneHne K reomeTpuyeckoil qurype, KoTOopoe YBeNWYMBaET,
HO He MeHseT ee (Hanpumep, THOMOHOM TpPeyronbHUKa MOXeT
oKaszaTbCs Tpaneuus). Mexpay Tem nwudgaropeiybl, wucxoas u3
KBajpaTa, OTOX/AECTBNSAAN «FHOMOH» C MPSIMOYTrO/ibHOW 1 06s3a-
TeNbHO HeyeTHON urypoli PaccmaTpuBas MoCneA0BaTeNbHOE b
rHOMOHOB.

nugaropenybl M3BneKanu otcrofa psg CBOWCTB yucen, Hanpumep,
CyMMa JABYX NOCnefoBaTe/lbHbIX HEYETHbIX YWCENn paBHa YuyeTBe-
PEHHOMY COOTBETCTBYHOLUEMY (HaTypanbHOMY) uuciy 1+ 3 =
=4X1, 3+5=4X2, 5+7=4X3 u gp. B 10 Bpema Kak
Mbl NIeFKO [0Ka3blBaeM 3TW U MNOJ0GHbIE CBOWCTBa, Hampumep
nocnefHee, Mpy MOMOLWM MNPo< rbiX anrebpanyeckux npeobpasoBa-
HUA (29— 1) + (2n+ 1) = 48, nudaropeliubl NWWb MPOBEPSN
MX MNpU NOMOLWM HArnsagHOW Qurypsbl.

Opyrum cnoco6oM HarnsifHoro wu3o6paxeHus KBajgpaTHbIX
yucen B BuAe CyMM Yy nudaropciiy B 6bN «CcTagnoH». Hanpumep,
4yToOblI MOAYYNTb 52 B BMAE CYMMbl, 3amucbiBanu yucna oT 1 go 5.
r oTctofa obpaTHO O 1; TakMM 06pa3oM, eAMHWULbI CTOSAW Mpu
BXOfe W BbIXOAE «CTafjuWoOHa», a 4Mcno, BO3BefJeHHOe B KBajpar,
Ha MOBOpOTE:

Pa:cmaTpuBas QUrypy «cTafnoHa», HaxoAWNW Lenblid psj CBOWCTB
yucen, B TOM 4uMCne MpPUBEAEHHOE Bbllle

Hapsgy ¢ KBagpaTHbIMW 4YuMcnaMy 601bLWIOE 3HAUYeHUE Y nuda-
ropeiTeB MMenu «NpojoNnroBaTtblie Yyncna» — ymucna suga n(n + 1).
PasymeeTtcda, u4TO uucno, npuHagnexalwee OAHOW KaTeropuu,
MOi N0 BMeCTe C TeM npuHagnexarb W gpyroii MMudaropeiub
OHanM TaKXe «NOAOGHbI  4ucna», Hanpumep, 6 —2 X 3, 24 =
="M X6, 54 —6X9, , M306paxaemble MNpPAMOYroibUMKaMmu
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C NMPONoOpuUMOHAaNbHbLIMW CTOPOHaMU. 3TW yucna obnagjarwT pPALOM
MHTEPECHbIX CBOWCTB: Hampumep, MPOM3BeLeHUE ABYX «MNOA0GHbIX
yncen» ABNAETCA «KBagpaTHbIM YUCIOM».

M3yyeHune yuncen-cymm, nsobpaxaemblx Qurypamu, cocTaBfeH-
HbIMW U3 eLWHUL-TOYEK, MOC/YXWU/0 OCHOBaHWEeM AN CYMMUPO-
BaHWA 4YUCNOBbIX PAJOB, KOTOPbIM YCHELWHO 3aHUMancs Apxumes.
M3yuyeHue «nNpaMONIMHERHbIX 4Yucen» fano TOMYOK K BO3HUKHOBE-
HUIO TEOPMM MPOCTBIX YMCEN, BaXKHble Pe3yNnbTaTbl KOTOPOWA 6binn
nonyyeHol EBKAMAOM, WCNONb30BaBWIMM B TEOPETUKO-YMCNOBbIX
KHUrax cBoux «Hauyan» MHOruMe MNOHATUS, BBeAeHHble nudaro-
peiinamu.

Pa3nuuas, Kpome MPOCTbIX 4YMCeN, COCTaBHble W B3aMMHO Mpo-
CTble (MepBble MeXAY CO60W, T. e. He MMeloWw e 06LLEr0 AenunTens,
Hanpumep, 14 n 55), nudaropeiybl, W, C HEKOTOPbIMMU OTK/IOHE-
HUSMMW, rpeyeckne maTeMaTWKW, BoOOWe YAeNANM TakXe MHOro
BHUMaHUS fanbHelillen knaccuuKaumm YeTHbIX WU HeYeTHbIX YM-
cen, pasnuyas (Kak nos3xe EBKINA) YeTHO-YeTHble, YeTHO-HeyeT-
Hble, HEYeTHO-He4yeTHble U T. M. yucna. Mpu 3Tom cobnogasimne
nugparopeickyo TpaguuUUI He BKIKOYANM B He4yeTHble yucna, Aa
M B yucna BooOLWe, 1, a B YETHble — 2, CUUTAA WX «Hayanamu»
yncen u nNomellas BHe psAfa uducen.

Mudaropeibl 3aHMManUCb TaKXe BOMNPOCOM 06 OTHOLIEHWK
yncen K cymme cBoux genuteneid. Mog AenntensiMu yucna MoHU-
Masucb BCe ero AenuTenu, NpocTble U COCTaBHble, BKAYasa |, HO
ncknwyas camo uucno. Ecnm cymma fgenuteneil okasbiBanach
60/blle CamMOro [aHHOro 4ucna, TO YUCNO Ha3blBaiM «CBEPXCO-
BEPLUEHHbIM», €eCAu oHa 6blna paBHa €My — «COBEPLUEHHbIM»,
a ecn MeHblle ero — «HegocCTaloLWum».

CoBepLleHHbIMW YMuCnaMy MHOTO 3aHuUManucb B CpegHue Beka,
nosgHee depma W [ekapT nokasanu ux CBA3b C APYrMMU BOMPO-
camu Teopumu uucen.

HakoHeu, nudaropeliyamm paccMaTpuBannCb «[pYy>KeCTBEH-
Hble yucna», T. €. Takue [ABa 4uCfia, Kaxoe M3 KOTOPbIX pasBHO
cCvMMe genuTteneil apyroro. HeonnaToHuk cupuey Am6aux (0Kono
250—325 rr. H. 3.) npunucbiBaeT lMudaropy OTKPbITUE ApYyXKe-
CTBEHHbIX uucen 220 u 284, eAWHCTBEHHON nNapbl, W3BECTHOWA
B ApeBHoCcTW. B CpepHue Beka cuuTanu, 4YTo TaJiIMCMaHbl C APY-
XECTBEHHbIMW YMCNAMW  CNOCOBHbI  YKPenuTb 6/M30CTb  MexXAay
noabmu. Apabckuii matematnk Cabut néH Koppa (826 901 rr.)
Hawen npasBuno o06pa3oBaHUA  [PYXKECTBEHHbIX 4UCEN, KOTO-
poe Obln0 3abbITO M BHOBb OTKpPbITO ®Pepma M ony6AMKOBaHO
(6e3 pokasatenbctBa) [dekaptom (1638 r.).

CpegHue, npornopumn m nporpeccun. C NOTMYECKOR CTOPOHbI
pacCcMOTpeHMe OTHOLEHWA BGonee Yem ABYX 4Yucen AOMKHO nochne-
J0BaTb NUWb 3a WM3yYEeHWeM OTHOLWIEHUA [ABYX YUCeN, C KOTOPbIM
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CBfi3aHbl MOHATUA (PUIYPHBIX 4YuUCen, «aoroi» U T. N. TeM He Me-
Hee WCTOPMYECKM MPONOPLUN — OTHOLIEHUA TPEX W YeTbipex Uu-
cen — n3yvyanucb B caMoli rny60KOW rpeyeckoi [ApPeBHOCTM, Tak
KaK OHW 6blIN NpeAMeTOM M3y4eHUs ernnTaH, OT KOTOPbIX U nepe-
WM K rpekam, MOoCTeneHHo CO3f4aBWIMM CTPONHYK TEOopur Mnpo-
nopuuin, Hawepwyw cBoe 3aBepweHue B V, VI un VII KHurax
Esknuga. lMoa nponopumeid 4alie BCero NoHUManacb YeTblpex-
YfeHHas reomeTpuyeckas nponopumusa, B Hawein 3anucu, a:b=
= ¢\(l, HO uMHOorga TakXxe apudmeTmyeckad: a —b—c—i. UTo
Xe KacaeTcs CpefHUX, TO OHW COCTOAT M3 Tpex 4Y/eHoB a> b> c,
MeXJy KOTOPbIMU MOXHO YCTaHOBWUTb LEeBATb OTHOLIEHWI, a TaKXe
LeBATb OTHOLWEHWA MeXxAy pasHocTasMuM a— b, b—c, a—c lpu-
paBHMBAaA MeXAy C060li 3TW OTHOWEHUA H oT6pacbiBas Henoaxo-
fAwme, Mbl NOAYyYUM 11 BMAOB CPefHUX; BCe 3TW cpefHue Oblan
N3BECTHbI [PEBHUM rpeKam.

Tpaguuns npunucolBaeT BpeMeHW [udaropa 3HaHue Tpex
CpefHUX, Ha3blBaeMblX «ApPEeBHUMU»: apuUPMeTUYEecKoe cpefHee
(a b)y:(b—c)=a:a, reomerpuyeckoe (a—b):(b—c) =
—a-b n rapmoHnyeckoe (a b):(b—c) = a: c

06 apudmeTunyeckoli cpegHeit (a—b) : (b—c) =a:a 6bI10
M3BECTHO YyXe nudaropeiiny Apxuty TapeHTckomy. Kpome nepBo-
HayanbHOro BMAa reomeTpuyeckoro cpegHero (a—b) : (b—c) =
= a.b, yxe ApXuT nNpuMBOAUT BbITEKalLWMUi oTclOha ApYyroi ero
BUA: W b—b:cC

MnatoH (429—348 rr. 4o H. 3.) npuberan K reoMeTpmYecKknm
CpefHUM AN MOACHEHWA (U3UYECKOro CTPOeHWUA MuUpa, Mexay
TeM KakK apugmMeTMyeckoe WM rapmMoOHWYeCcKOe cpefHee OH MWCMOfib-
30Ban ANS ONpefeNeHUs «MUPOBON AyWun»

MapmoHuyeckoe cpegHee (a—b) : (b—c)=a:c onpegenu
nocb ApxXxHTOM ¥ [lnaToHOM elle H Tak. ecim a> b> ¢, T0 b

ABNAETCA CPeAHVWM TFapMOHWYECKMM Mpu YCNOBUW, 4TO a = b4- m—
m b—c+ ~ (rae a>1); oTcwoga cnegyet, uTO —_ -—
= y -1 TakoBbl, Hanpumep, yucna 6,34, 8, tak kak 1 1 ==

— — Y. [apmoHMnYecKoe cpefHee CBA3bIBA/IOCb C 3aKOHamwu

MY3blKaNbHbIX CO3BYYMIA, a TaKXe C TEM, YTO KyO MMeeT 121)ebep,
8 BEpPWWH W 6 rpaHei, rge 8 — rapMOHUYECKOe CpejHee uwucen
12 N 6.

CoueTas cpefiHee apuMeTUYeCKOe U cpefHee rapMOHUYECcKoe,
nugaropeiybl Nofyyvyann «my3blKafbHY» MNPOMNOPLUIO, KOTOPYIO
cornacHo nereHge Mudarop nosammcTeoBan u3 BaswunoHa. Ecnn
12 W 6 KpaillHWe u4feHbl, HaxoAAlWMecs B OTHOLWIEHUU 2:1 [ANUH



«TEOPEMA TMU®ATOPA» N HECOWUSMEPUMbBIE BENNYUHDI 91

CTPYH OKTaBbl, TO cpefHee apugmeTnyeckoe 9 obpasyeT KBapTy
(oTHoweHue 4:3), a cpefHee rapMoHMYeckoe 8 KBUHTY (OTHOLe-
Hue 3:2); Bcs nponopuus mumeeT Bug 12, 9, 8, 6.

«Teopema MMuaropa» M HecoM3MepMMble BeANYUHBI. [undaro-
peiickoe yuyeHue, cuUuTaBLUee, YTO LeNble 4YMCna SBAAKTCA Mepoi
BCEX Belleil, HATONKHYN0Cb Ha HeNpeojoNMMoe MpoTUBOpeYue
6narofgaps OTKPbITUIO MppaLMoHanbHOCTU. HO MMEHHO 3TO OTKPbI-
TWe npeacTaBAsfeT camblii 60nbWONA BKNaj nudaropemsma B Ma-
TemaTuky. [o-rpeyeckn uppaLMoHanbHOCTb BbipaXaeTca Tpems
TEPMUHAMWN: «ACUMMETPOH», YTO 3HAUYUT He WMelWmnii obuen
Mepbl, «apPeTOH» — T. e. HeBblipa3numoe (LenbIMU Yyncnamun), snep-
Bble BCTpevaroweecsd y [lnaToHa, U «anorouM», 4YTo O3HA4yaeT He
BblpaXKalolweecs «10rocoM», T. €. OTHOWEHWEM [BYX LEbIX 4Yucen.
JlaTUHCKOe Ha3BaHWe «uppaLnMoHanbHOCTb» ABASeTCH OyKBaNb-
HbIM MepeBOAOM C/OBa «aNlOrOH», Tak KaK «pauuo» 03HayaeT «OT-
HoweHue». TakuM o06pa3oM, KakK BMAHO W3 CaMUX Ha3BaHWiA,
nugaropeiiybl Noj uMppauuoHanblib MM BeNWYMHAMM  MOHUMANN
nMpexae BCEro MNPSAMOJIMHENHbIE OTPe3KW, He uMelowWwme 06Leit
Mepbl, W MO3TOMY HeBbIpa3WMble OTHOLIEHUEM UenblX yucen. Crne-
[OBaTeNbHO, TFOBOPUTbL 006 MppaLMOHaNbLHOCTU KaKon-nnbo Be-
NNYMHbI 6€30THOCUTENbHO K APYroii He MMEeNo cMbicna.

BepoATHO, 4TO OTKpbITUE MPpaLUOHANbHOCTM 6bIN10 CBA3AHO
C TakK HasblBaemMoi Teopemoil Mudaropa. Kak Mbl yXe 3Haem,
3Ta Teopema 3agonro Ao lNwudgaropa 6blna M3BECTHA BaBH/IOHA
Ham, a BO3MOXHO, M erunTtaHaMm. OfHaKO ApeBHWe UCTOpPUKKM [ny-
Tapx, AwuoreH Jaspuuii u TpoKN NPUNUCLIBAIOT 3TO OTKPbITUE
Mudaropy, nostopsa nereHgy, 6yato Mudarop B 6narofapHoCTb
3a Hero npuHec 6oraM B XepTBY CTO 6bIkOB («rekatomby»). Bos3-
MOXHO, 4TO Mwucarop WAM ero y4YeHWKW, 3Haa OTAeNbHble «CBA-
LWeHHble TPeyronbHUKU» (1. €. MNPAMOYro/ibHble TPeyronbHUKN
C LeN0YNC/IEHHbIMWU CTOPOHAMW) EerunTaAH W BaBUNOHAH, ANA KO-
TOpbIX Teopema MNpoBepsieTcs Nerko, nNpocTo obobwmnm 3Ty Teo-
peMy Ha BCe MPAMOYro/ibHble TPEyroabHUKKW, XoTa K 6e3 pocTa-
TOYHOrO0 Ha 3TO OCHOBaHHA. CaMy «CBSLWEHHbIE TPEYrOoAbHUKU»
MOrnn ObITb HafeHbl U3 paccMOTpeHUs Tabnuy KBagpaToB, KOTO-
pbIMM NOMb30BaNUCb BaBUNOHAHEe. Yucna X, y, I, Bblpaxawuwmne
CTOPOHbl TAKUX TPeyronbHWKOB, Ha3blBaIN «NuUparopeckumm yuc-
namu». MNudaropeiiam nNpunucbiBaeTcs NpaBWo NONMyYeHUS B3a-
WMHO MPOCTbIX MUaropenckmx yucen

x-—2p-\-\, y—2p2-\-2p, 1 —2p2-\-2p-\-\.

jatollee TPOMKYy Takux 4yucen Ana nob0Oro HatypanbHoOro p, npu-
YyeM 3[1eCb Yy W I — ABa COCEAHUX LefblX 4ucna.

O TOoM, KakK nepBOHayanbHO AoKasbiBanachb Teopema [Muda-
ropa, MOXHO CTPOUTb TONIbKO runoTesbl. BO3MOXHO, YTO cHavana
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OHa Oblna fJoKasaHa Wb ANS paBHOOGEAPEHHOro MPAMOYro/b-
HOro TpeyrofbHWKa, BCTpPevYalLl,erocs wu3fgaBHa B OPHaMeHTax,
BbIFNAEBIUNX KaK CeTb KBajpaTOB W WX AuaroHanei. 3aecb Ha-
rNagHo BUAHO, 4YTO cyMMa KBagpaTtoB ABEKO u Ep]H, nocTtpoeH-
HbIX Ha KaTteTax TpeyronoHuka BEH, paBHa kBagpaty OBPH,
MOCTPOEHHOMY Ha ero runoTeHy3e, TaK KakK BCe 3TW KBajparhl
pacnafjaltTca Ha paBHble TpeyrofibHUKu (puc. 4). OT 3TOro vacTt-
HOro cnyyas nepexof, K o6lwemy MOr npou3oiTM nyTem paccmo-
TpeHus kBagpata ABCI), pa3fgefneHHOro Ha fBa HepaBHbIX KBaj-
pata AH]JE wn IPCC un pBa paBHbIX npsmoyronbHuka EICO

n HBP] (puc. 5). Ksagpatr EKbO paseH «kBagpaty ABCO,
YMeHbLEeHHOMY Ha TpeyronbHukn AKE, KBb, ICC wn OEO, Ko-
TOpble B CBOEl CymMMe paBHbl 060MM NpPAMOYronbHMKam B To xe
BpemMs u cymma kBagpatoe AHIE u ]JECC paBHa KkBagpaty
ABCB, yMeHbLUeHHOMY Ha 3TW ABa MPAMOYro/ibHMWKA, OTKyja cre-
pyet, uto kBagpat KIMCE paBeH cymme KBagpatos ALIE
n 1PCO D370 [0Ka3aTeNbCTBO, TaK >e KakK U [0Ka3aTe/lbCTBO
EBknupga, He nonb3yeTca NoHATMEM nofobus. Ho, npuberas K no-
cnefHeMy nNOHATUIO, Hebe3bl3BECTHOMY erunTsHaM W BaBW/IOHA-
HaMm, KOTOPbIM, KakK Mbl BWUAenu, yCnewHo nonb3oBancd ewe Pa-
nec, MOXHO 6bIfI0 foKa3aTb 3Ty Teopemy ropasfo npolue.
«Teopema [Mudaropa» npueoamna K 3ajayvye BblYUCNEHUA Be-
NMYNHBI TUMOTEHY3bl MO 3afjaHHbIM BeNWYMHAM O060UX KaTeTos.
A 3Ta 3ajava, yXxe B npocreiiwem cnyvyae a —b = 1, He pelwa-
nacb; He yfaBaiNCb MOMbITKW HaiTU OTHOLIEHWEe ABYX LeAblX 4u-

cen-~ Tak, 4YTobbl OHO 6bIN10 paBHO V 2+ l2= K 2, nam, nHave

roBops, He yA4aBanocb HaiiTu 06LY0 Mepy CTOPOHbI M AuaroHanu
KBajparta, XO0Tsi, Hafo monaratb, Aenanu Takue MOMbITKWM AONTO,
Bce 60Mblie YMeHbWas eAUuHWLY W3MepeHus HeBO3MOXHOCTb
NPUATKM 3TUM NyTeM K Lenu AOMKHa 6blna nopaxaTb U CMyLaTh:
HeCOM3MepuMble CTanu BOCMPUHUMATLCS KaK «yMYy HemnoCTUXU-
Mble», CaM TEPMUH «aNoroH», «UPpaLMOHanbHbIi» npuobpen aToT
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BTOpOI7I CMbICN. He WMCKMNKUYEHO TaKXe, 4TO Ha UppaymoHanbHOCTb
\"2 HaTONKHY/Mla Teopuna MY3blKW, TOWUCKMU NONYOKTaBbl, YTO paB-
HOCWU/IbHO HaXO0XAeHWK TreomMeTpunyeckoro cpegHero 4umcna 1 wn 2.

HeBO3MOXHOCTb BbIpPa3nTb V 2 COOTHOLWEHUEM [ABYX LESbIX
yucen npuBesna He TONbKO K MOUCKAM ero npubamXeHHOro BblYKc-
NeHUsi, HO U K AO0Ka3aTenbCTBaM 3TOW HEBO3MOXHOCTM OfHO U3
[loKa3aTeNbCTB, BCTpeyalolleecd B HEKOTOPbIX cnuckax «Hauyan»
Esknunpga ([92], T. 2, cTtp 503—505), sBndeTCcs A0Ka3aTe/NbCTBOM
0T npoTuBHOro. OHO CBOAMTCA K ClEAYHLWEMY pacCyXAeHuIo.
MycTb cTOpOHa KBajparta paBHa a, ero AuaroHanb paBHa b, npu-
YeM 4ymcna a M b Mbl M3bpanuM Tak, UYTO OHW HE WUMEKT 06LLero
penutena (kpome 1). Torga, no Teopeme T[ludaropa, [LOMKHO
6bITb 62=2 a2 Tak Kak npaBas CTOpPOHa AenuTcA Ha 2, TO W fe-
Baf [OJIXKHA [enunTbCA Ha 2, a c/fefoBaTeslbHO, YuCio b J0/MKHO
O6bITb YeTHbIM, @ TaK Kak a M b He umeloT obuliero genuTens, To
a [O/KHO OblTb HEYeTHbIM. HO ecnu b— 4yeTHOe, TO ero keagpar
fennTtca Ha 4, a 3HA4YWT, W npaBas CTOpPOHa paBeHCTBa [AOJKHA
LennuTbcsa Ha 4, 4TO BO3MOXXHO, €C/IM TONbKO a — 4YeTHoe. Tak Mbl
npuwnm Kk abcypfHOMY BbIBOAY, YTO YMUCNO & LO/MKHO 6bITb OfHO-
BPEMEHHO HEYeTHbIM M YeTHbIM, OTKyAa cnefyeT, YTO 4wucen, yAo-
B/IeTBOPAOLWMX JaHHOMY PaBEHCTBY, He cyuwectByer. UTak, Vu
He MOXeT OblTb MpeAcTaBfeH KakK 4yMcno, T. e. Kak genanu nuda-
ropeiiubl C MOMOLLbI TOYEK, HO OH MOXET 6biTb MpeACTaBfieH Mpu
NMOMOLLW [LNIUHBI OTPe3Ka.

Opyroii cnocob pokasaTenbcTBa MppauuMoHanbHocTM V 2 no-
CTPOEH Ha MeTofe MNPUGAMXKEHHOTrO BbIYUCEHUA 3TOrFO KOPHA.
UT06bl HaliTM KBafpaTHbI KOpPeHb 4YMCna, He SIBASOLWErocs nos-
HbIM KBajgpaToM, ApPXUT pa3naraeT ero Ha fABa HepaBHbIX MHO-
XuTtena (Hanpumep, 2= 1X 2), HaxoguT cpepHee apudmeTuye-

CKOE W cpefHee rapmoHuyeckoe o6oux (B gaHHOM c/iydae ~ u

y) w1 o6pasyeT M3 3TUX YeTbIPeX UYMCEN «MY3blKalbHYl nponop-

Uno» 'y = -A- iV 3pecb nNpousBefieHNe CPefHUX U/EeHOB
3 4 1
paBHO fAaHHOMY uucny (2) M BMecTe C TeM pasHOCTb = —3 = 6

_ R, 4
MeHblle, YeM pa3HoCcTb 2 — 1= 1 CnefgoBaTenbHO, N3 MOXHO

paccMaTpuBaTb KakK MPUOGAMXKEHHble 3HauYeHUs V'2, nepBoe C U3-
6bITKOM, BTOpPOE — C HEeAO0CTaTKOM, M MPOAO/KaTb TOT Xe Mpw

eM. Kak BTOpble MpUGAMXKEHMA, Mbl noayuyum ~  un "yy. 0T/1u-

yatowmecs Apyr oT gpyra Auilb Ha "~ W T. 4.
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OTKpbITUE (hakTa, YTO MeXJy CTOPOHON W AMaroHanbl KBap-
pata, [ABYMA OTpe3KaMW, 4YbW OTHOCUTE/IbHbIE BEAWYUHBI HaMm
CTOMb MNPUBBLIYHBI, He CyLliecTByeT 0O6LWed Mepbl, MNycTb U CKOJb
YrofjHo Manoi, Bbl3Bano MOAMMHHbBIA KPU3UC OCHOB rpeyeckoil ma-
TemaTuku. T[Mudaropeiickoe yyeHMe O LUENOYUC/IEHHOW OCHOBe
BCEr0 CYLLECTBYIOLLEr0, B TOM 4YMC/e U FEOMETPUUYECKMX BeNUYUH,
6onblwe Henb3s 6bIN0 NPU3HABATb WCTUHHBIM; Hayvyanucb MOUCKK
HOBOro 060CHOBaHWA. HO 3HauyeHWe OTKPbITUA MPPaLMOHaNbHOCTK
faneko He BCEMW ObIIO OLEHEHO npaBWbHO. Tak, ApUCTOTENb
([77], ctp. 22 (9828—983a) ykKasbiBaeT, YTO OHO BbI3BaNO YyAu-
BNEHME, KOTOPOEe BbI3biBAET BCAKOE MOAMIMHHO Hay4yHOEe OTKPbITUE.
HekoTopble WCTOPUKM MaTeMaTUKW — nieanucTbl ycmaTpusarT
B (pakTe HECOW3MEpPMMOCTU «MPU3HAK CMyLlaloleld aHTUHOMUK
MEXAY MbICNbIO U OUyLUleHWeM, NpPonacTb, 4Yepe3 KOTOPYH HU Bbl-
YncrieHne, HW JIOTMKA He B COCTOAHUM NEPeKUHyTb MmocT» ([93],
cTp. 522). Apyrue e, Hanpumep, Abenb Peir ([94], cTp 326—
327), yTBepXAalwT, 4YTO uppaunoHanbHOCTb ]°2 [oNnroe Bpems
npefcTaBnAnach Kak «CKaHAalbHOE WCK/IKYEHUEe», 4YTO ee CKpbl-
Ba/in, CONPOTUBAANNCL PACNpPOCTPaHEHU 3HAaHWA O Hecousmepwu
MbIX Tlpy 3TOM cCbllalOTCA He TONbKO Ha nugaropenckyt ne-
reHgy o rmbenn BO Bpems KopabnekpyweHus Mvnnaca MecanoHT-
CKOro, BblfaBWeEro TaiiHy OTKPbITUS HECOM3MEpPUMOCTU, HO U Ha
TO, YTO [a)Ke Mocne 3Toro OTKPbITUA [ONAroe Bpems paspabaTbli-
Bafsiacb apumeTuka, NpusHalowWwas MCKAUYUTENbHO NULWb Lefble
yncna. Mexpay TeM B HECOW3MepUMOCTWU, B MPOTUBOMOSIOXKHOCTK
HenpepbIBHOW BENWYMHbLI, MO3HaBaeMON paunMoHanbHO, WU LUCKpeT-
HOro u4ucna, NO3HAaBAaeMOro YyBCTBEHHO HarnffHO, Halja CBOe
BblpaXeHue [ManeKTuka MaTepuanbHOro Mupa, BpPeMeHW U npo-
CTpaHCTBa W €ro Mno3HaHus, CyTb KOTOPOW, Kak ykasan JleHuH
([8], cTp. 241—243), cocToMT B TOM, 4YTO M3006paxKeHMe Kak
MbICNbIO, TakK W OlWYUWeHWeM [ABMWXKEHUS U BCAKOrO MOHATUA
BCerga ecTb orpy6neHue, omepTBreHuWe Xusoro. Ho wmetapusun-
YecKuii o6pa3 MbIWNEHUS He faBan [pPeBHUM MaTeMaTukam, Kak
He fJaeT W MHOrMM COBPEMEHHbIM OYypXXya3HbIM MCTOPUKAM Ma-
TemMaTuku, matemMaTukam u gunocodam, BO3MOXHOCTb MOHATb 3TO.

Anopun 3eHoHa. Haubonee peskoe BbipaxeHue MeTadusnye-
CKas TOYKa 3peHWa Halwna B LIKOJie 371eatoB, MAeonoros pabo-
BNajeNb4yecKoil apucToKpaTuu, 3aB3siTbiIX MNPOTUBHWUKOB AMWanek-
TWKW, OTCTamBalWWUX Yy4yeHWe O eAUHOM, HepasfefibHOM W Heuns-
MEHHOM 6bITUM MPOTUB 3apofblilieli AUaneKTUKK, cofepXasLimnxca
faxe y nudaropeiiues, a Tem 6onee y ApeBHUX MaTepuasucTos
3eHOH (okono 450 r. O W. 3.), YYEHUK TFNaBbl 3/€ACKON LIKObI
MapMeHuga, BbIABUHYN PsAf  «[40KA3aTeNbCTB» 3TOT0 Y4eHwus,
Cpefn KOTOpbIX YeTblpe 3HAMEHUTble «anopuun [BUXKeHUA». OHu

cnepytouiue:
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1. AunxoTomMmmna. «HeT pABMXEHUA, MNOTOMY U4TO TO, 4TO
ABWKETCA, AO/MKHO AOWTU [O CepeAuHbl paHblue, YeM OHO foiifeT
40 KOHULa».

2. Axunnec. «MepaneHHblli B 6ere HukKorga He 6yaeT ne-
perHaH ObICTPbIM MOTOMY, 4TO TOT, KTO TMpecnegyeT, J[O/KeH
CHayana [OCTUYb TOYKWM, M3 KOTOPOW Hauan yberawuwuin, Tak 4Tto
MeA/fIeHHbI Bcerga Heus3beXxHO OYyAeT Ha HeKOTOpOM paccTof-
HUU BNepeamn».

3. Ctpena. «Ecnu Bce nmbo nokouTcd, 1ub0 ABUXKeTCSH,
3aHMMas MpPoCTpPaHCTBO, paBHOE eMy caMOMYy, TO, TaK KakK [ABW-
Xyuiniica npeameT Bcerfja CyuwecTBYeT B MIHOBEHUMW, ABUXY-
uasca cTpena HemoABUXKHA».

4 CtapuoH. «Ecnm umeroTcs aBa psAfa Ten, KaxAabli co-
CTOAWMNIA M3 pamHOro 4yucna Ten paBHOro obbema, KOTOpble Mpo-
X04AT ApYyr MUMO Apyra no 6eroBoil AOpPOXKe, ABUrascb C paB-
HOW CKOpPOCTbIO B MNPOTUBOMOMIOXHBLIX HanpaBleHUAX, OAWH pAA
HauyMHas C KOHUa CTajguoHa, a APYroi -c ero cepefuHbl, TO 3TO
NPUBOAUT K 3aK/NOYEHUIO, 4YTO NOJOBMHA AAHHOTO0 BpPEMEHU paBHa
YABOEHHOMY 3TOMY BPEMEHU».

MpuBegeHHble 3aeck B nepegadve Apuctotens ([95], ctp. 143—
144 (2398B)) anopuu cyuTanucb MNOCAELHUM NOTFUYECKUMMU OWKn6-
KaMu, U Kak co(pu3Mbl paccMaTpuBanucb TpaguLUOHHOW dop-
ManbHOM norukoin. Mexpay Tem, Kak otmetun JleHuH ([8],
cTp. 240), ¢wunocockoe 3HayeHMe anopumit 3eHOHa COCTOANO
B TOM, UYTO OHW BCKPbIAU [eACTBUTENbHY MNPOTUBOPEYUBOCTb
LBVXEHWUA, NPOCTPaHCTBa, BPEMEHMW, KOTOPYl, OAMaKO, 3eHOH He
CyMeNn Bblpa3uTb B /0TMKe MOHATWMIA. B TOo Bpems Kak nepsas
napa anopuii UCXOAMT U3 AONYULEHWS O HeorpaHUYeHHOW pfenu-
MOCTM HEMpepbiBHbIX BEAUYMH W OMNpOBepraeT €ro, BO BTOPOM
fenaeTcA MPOTMBOMOJIOXKHOE AONYLWEHUEe O HEeMpPepbIBHbIX BeAUYU-
Hax, MOCTPOEHHbIX M3 HELeNMMbIX 3/1EMEHTOB, KOTOpOe TaKXe OT-
Bepraetca. 3TW [ONylWeHUs COOTBETCTBOBaAW [ABYM MPOTUBOMO-
NOXHbIM B3rAfijaM Ha MNpPOCTPAHCTBO, WMEBLIMMCH Yy TPEKOB:
aTOMUCTMYECKOr0, CBOAMBLUEr0 MPOCTPAHCTBO K OTAENbHbIM TOY-
KaM (Kak 3TO UMeno MecTo Yy nudaropeiuesB), U AONYCKaKLero
HeorpaHMYeHHY  AeMMOCTb  MNPOCTPAHCTBA,  UCK/KOYAKOLWYI0
MbICNb, 4YTO MNPOCTPAHCTBO COCTOMT W3 To4yek (3TOro B3rafga
npugepxueanca Apuctotens). MNpu 3Tom BTOopas anopus OTau-
YyaeTcs OT MepBO NUWbL TeM, YTO B Helk ABMXKYTCA [Ba Tena, a He
0fHO, T. €. 4YTO «[0Ka3blBaeTCS» HEBO3MOXHOCTb He TO/bKO abco-
NOTHOTO, HO UM OTHOCUTENLHOTO [ABMXKEHUSA, a TakXe He TO/bKO
HEBO3MOXHOCTb TOro, 4TOObl [ABWXXEHWE Havyanocb, HO W 4YTOOHI
yXe HauaBlleecs [BWXEHWEe MPOA0AXKanocb. TaKOBO Xe& U OTHO-
lWeHMe MeXAy 4YeTBEPTON U TpeTbei anopuamu.



96 rA. 11l MATEMATUMKA B [PEBHEA TPELMN

Ona Toro 4tobbl MOHATb MaTemMaTW4YeCKOEe 3HayeHue anopuii
3eHOHa, 40CTaTO4HO pas3obpaTb OAHY M3 HUX, HaANpumep MepPBYIO.
3pecb Touka, ABMXywascs u3 J1 B B Ao/mkHa NpolTM cHayvana
yepes Touky C, gendwlyto otpe3ok AB nononam, 3aTeM u4epes
TOouky [ ,qlenﬂu.l,yro nononam BC u 1. 4. Ecnum nonoxum J1B= 1,

. . 1 1
TO nmeem 4> 44%8 ' eee+ AT o 3Ta CymMma paBHa 1 — ¢

M C BO3pacTaHMeM M OHa CKOJb YroAgHO npubnuxaetcs K I OgHaKo
3eHOH nonaran, 4to OTPe30K Bcerga 60/blle TOYKM — MECUUHKM,
obnagatoliel KOHEYHbIMU MUHUMaNbHbIMW pasMepamu. B Takom
cnyyae cymMma 6ECKOHEYHOro 4ucna TakKux OTpe3koB 6ypeTr 6ec-
KOHEYHOW, a 3Ha4yuT, paccyxXieHue 3eHOHa [eiCTBUTENbHO MOKa-
3biBaeT abcypgHOCTb 3TOro AgonyweHus. Takum obpasom, ano-
pva,— Kaxylleeca HenpeojonuMMbiM /IOTMYecKoe 3aTpyHeHue,—
COCTOMT 34eCb B TOM, 4YTO CyMMa 6GeCKOHEYHOro MHOXecTBa Cra-
raeMblX KOHEYHa, U B ee OCHOBe NIeXXUT 0TKa3 3eHOHa OT npega-
CTaBNeHUs O O6ecKOHeYHOW penumocTu Matepuu. BospaxeHus
ApucTtoTens, KoOTOopble, MO CyWeCcTBY, MNOBTOpPsieT U JleibHuL,
MPOTUB «AWXOTOMUM» 3eHOHa, O6bIOT MUMO UENM, Tak KaK OHM
yKa3blBalOT /fUlWb, YTO HE TONbKO MPOCTPAHCTBO, HO MW BpeMmsd
HeorpaHu4yeHHo aenumo. Ho ycTaHoBMB, 4TO OTpe3ok AB 6vaer

o 1,1, )
npoiigeH BYy + 4'+ €}+... eAVHNL, BPeMeHU, Mbl OTHIOfb He pe-

WnM npobnemy, coctosawyw B TOM, YT0Obl NMokKasaTb, NOYEMY paj
LeneHnin, nNo OnpefefieHU0 Heucyepnaemblil, MOXEeT OblITb Uc4vep-
naH. 3TO CTAHOBUTCHA MOHATHbLIM NUWbL TOrfa, Korga Mbl NpUMeM
BO BHMMaHWe, 4yTb M KakuM 06pa3oM camu 3TW [efeHns Heorpa-
HUYeHHO y6biBaloT. Bce paccyxfeHne 3eHOHa CBA3aHO C HaxoX-
LEHNeM CYyMMbl  6GECKOHeYHOl reoMeTpUYecKoin mporpeccuu,
a cnegoBaTeNibHO, BMecTe ¢ LleiTeHom ([12], cTp. 56) npuxogutca
NpeanofioXnTb, YTO B cepeauHe V B. A0 W. 3. NMb6O 3eHOH, nn6o
ero MNPOTUBHUKW 3aHMManuCb ee CyMMUpOBaHWEM. HUKakK Henb3s
COrnacuTbCsA C OLEHKOW ponu 3eHOHa, AaHHON BaH Aep BapgeHom
[96], koTopbI/i M306paXkaeT ero Kak fAuanekTuka, SIKOOGbl He Bbl-
CTyNaBlUero HW MPOTMB 4YWUCAOBOro atomusama nudgaropeies, Hu
NpoTMB MAeli GeCKOHEYHO Manoro, KoTopble 6yATO 6bl Torga euie
He BCTpeyYanucb B rpeyeckoin matemaTuke.

OemokpuT. CnpaBeAnuBo, Ce* OPMaNibHO-IOTNYECKOA TOYKM
3peHus, OoTBepras no/sb30BaHUEe 6GECKOHEYHOCTbI, MOKa el He
JaHO 6onee coaepXaTebHOro OnpefeneHns, 4eM TO, YTO OHa He
MOXeT OblTb [JOCTUTHYTa, 3€HOH MOJIOXKWUA Havyano TOW NNHUK
pa3BUTMA rpevyeckoil MaTemaTUKW, KOTopas cTpemunacb wusbe-
XaTb [eNCTBUA C GECKOHEUYHbIMW COBOKYMHOCTSAIMW W 6GECKOHEYHO
ManbiMu BennyuHamu. OAHAKO 3Ta JIMHWSA He BOCTOPXeCTBOBana
cpasy, el MpuMxoAMNOCbL NpoOKnajbiBaTh cebe popory B 60pb6p
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NPOTUB LWIKOJIbI [PEYECKUX MaTepuasnncToB-aTOMUCTOB. BO3r/ab
nueweica Aemokputom (okono 460—370 rr. o H. 3.). Anopuu
3eHOHa, TaK >e KaK W OTKPbITUe HEeCoW3MepumMocTu, OTpasuun
006bEKTUBHO CYLLECTBYIOLWMNIA BHYTPEHHE MNPOTUBOPEYMBLIN Xapak-
Tep [ABWXXeHWA, MNPOCTPaHCTBa W BPEMEHW, TMPEPbIBHOCTU U He-
NpepbIBHOCTU  MaTepuun. Jlormyeckme MOHATUA  BO3HUKLLUME Ha
OCHOBAHWW OTHOLWIEHNN KOHEYHbIX COBOKYMHOCTei, oKasanucb OT-
4acTh HEenpunoXHMbIMU K 6GECKOHEYHbIM COBOKYMHOCTAM, 4TO W
NpUBOAMAO K anopuam, JIOTMYECKMM W MaTemMaTU4eCcKMM napa-
fokcam. [llosgHee nocnefgHue paccmatpusanu [anuneid u bonb-
LaHOo. U OHW He yCTpaHeHbl W HbIHe, BbICTYMNasa B BUAe JIOTUYECKUX
TpyfHOCTEW npu OBGOCHOBAHMM TEOPUM MHOXECTB, Jiexalei
B OCHOBE COBPEMEHHOW MaTeMaTuKu.

JeMoKpuT, BbIpaXasWwWuWin UAe0NOrM0  TOProBO-MPOMbILWIEH-
HbIX CfnoeB paboBnajenbyeckoin pAemokpaTum pakuinckoro ro-
poga A6Aepbl, 6bin, MO BblIpaXeHUo Mapkca ¥ 3JHrenbca, «nep-
BbIM 3HLUMKNOMEANYECKUM YMOM cpeau rpekos» ([4], cTp. 126).
OHoreH Naspuunidi (111 B. H. 3.), ABNABWMWIACA OAHUM W3 NepBbIX
UCTOPUKOB dunocoun, HasbiBaeT 70 MNOLNMHHBIX COYMHEHUN
JemokpuTa no pasHbiIM BOMPOCaM eCTeCTBO3HaHUA, MaTeMaTUKu
n purocodnmn, M3 KOTOpbIX COXPAHWUINUCHL, OfiHAKO, NINLb OTPbIBKK.
Bygyun wmatepuanuctom, [LeMOKPUT y4yun O BEYHOCTW, HECOTMNO-
pUMOCTU W HeyHW4YTOXaemoe™ maTepuu, KOTOPYK MpescTaBnsn
KaK COCTOALYI W3 HEU3MEHHbIX Hefe/IMMbIX TBEPAbIX aTOMOB,
pasnuyalowmxcs no qopme u obpasywwmx, 6narogaps coyeta-
HUAM, OT/IMYHBIM NO MOMIOXKEHNIO W MOPAAKY, BCe 6GecKoHeuyHoe
pasHoo6pasne wmatepuu. CywecTBoBaHWe Hapsay C MaTepueit
abCcoNTHO MycTOro nNpocTpaHcTBa o6ecneyMsBano camofBUXenue
aToMoB, npefcrasnaouweeca [JemMOKpUTY MeXaHWYeCKUM W He [O-
nyckawwmum cnyvaihHocteil. EMy npuHafnexuT nepBoe COYMHe-
HuMe no noruke, «KaHOHbI» B Tpex KHWrax, HamnpaBNeHHOe Kak
NpoTUB CKEeNnTULM3Ma W penaTusmMsaMa COPUCTOB, TaK W NpOTUB
naeannsma nudaropeiLes v 3neaTos.

JemMoKpuUT MHOro nyTewecTtsosan, nob6biBan B Erunte, Mep-
cun, BaBunoHe, a BO3MOXHO, U B WHAuM un Sduronuun, rge osHa-
KOMUNCSA C COCTOSAAHWMEM Hay4HbIX 3HaHWA. HecmoTps Ha TO, 4TO
€ro pasHOCTOPOHHWE W rNy6oKMe NO3HaHUsA 3aBOEBaNN eMy CcnaBy
B [PeBHOCTW, €ro maTepuasnm3M Bbi3Ban SAPOCTHY HEHABUCTb:
MnatoH wurHopupoBan [eMoKpuTa W CXWUran ero COYMHEHUS —
OTHOLUEHWE, KOTOpPOe COXPAaHWNOCb Ha MPOTAXEHUU ThiCAYENeTUNn,
BMNNOTb [0 HAallero BPEMEHW, Y WAeannuctoB-unocodosB M UCTO-
PUKOB K €ro tpyfam, 4to oTMeyeHo B. U JleHuHwim ([7], cTp. 117
n 339—340). 3amanymBaHue W TpeTupoBaHWe J[leMOKpuUTa CKa-
3aIMCb W Ha OTHOWEHWW K ero MatemaTu4yecKOMY HacnefcTBy,
0 KOTOPOM MO3TOMY [0 Hac AOLWN NNLWb CKYAHblIE CBefeHus.
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[voreH Jlaspuuii HasblBaeT WeCTb MaTeMaTUYeCKUX COYUHe-
HU LemokpuTta. lMepBoe M3 HMX HasbiBaeTca «O pa3nuuum no
B3rNfaaax UAM O KacaHuMM Kpyra W wWwapa» Wau, No Apyromy uTe-
HUo, «O pasnMuMmM B yraax WaM o KacaHum Kpyra W lwapa». [a-
nee HasbiBaloTCcs «O reomeTpum», «leomeTpuyeckoe», «Yucna»,
«O HecOU3MepuUMbIX NUHUSX» U «IKneTacmaTta». B cBoux reo-
MeTPUYECKNUX COUMHEHMAX, MO CBMUAeTeNnbCTBY ApucTtoTens, Apxu-
Mefa M APYTMX yYeHbIX LPEBHOCTU. [eMOKpWT MCXOAWA W3 TOro,
4YTO TOYKM — 3TO aTOMbl MPOCTPAHCTBA, WMeEKLNEe KOHEYHbIN
06bemM, M cunMTan, 4YTO B KaXAOM OTpe3Ke WMeeTCs KOHEYHOe,
XOTSl U «CBEPXYYBCTBEHHO 60MbLIOE» 4YMCIO Touek [97]. To npea-
CTaB/feHMe 6biN0 TECHO CBA3aHO C reoOMeTpUYECKMMU npefcTaBie-
HusMu nudaropeliues n 3eHoHa. C MOMOLWbIO 3TOrO0 nNpeacTaBie-
Hua [eMOKpUT Haxoaun naowagu u 06beMbl MHOrMX ¢uryp, B
yacTHocTM o06beM nupamupabl. FeomeTpuueckne Tena Jdemokput
npegctasnan cebe cocToAWMMM K3 nNapanfenbHbIX MNAACTUHOK,
TOMUWMHA KOTOPbIX paBHa OLHOMY aTOMy, 4YeM OH MNpeABOCXUTU
No3fHeRnin MeTOA HedenuMmbiX U «npuHuun Kasanbepu» (1635r.),
COrfacHO KOTOPOMY fABa Tena WMET paBHble 00beMbl, €Cnn npu
nepeceyeHMn ux N060M NAOCKOCTLIO, MapannefnbHOW HEKOTOpoW
3a[laHHON nnockocTh, 06a CeYeHUs UMEKT BCAKWIA pa3 paBHble
nnowagn. [JemMoKpuT, MO-BUAMMOMY, 3Han, 4YTO TPeyrosibHyto
NpuU3My MOXHO pas3noXUTb Ha TPU MUpPaMUAbl C PaBHbIMW OCHO-
BaHWAMW U BbICOTAMWU, — 3TO MOJIOXEHNE BOWAO B «Havana»
Esknunpga (kH. XII, npegnoxenne 7) ([92], 1. 3, cTp. 76). Bugumo,
MMEHHO oTctoga [leMOKpUT 3akawuua, 4to o6beM nupaMmuibl pa-
BEH TpeTu 06bEMa MNPU3Mbl C TeM XE& OCHOBAHWEM U BLICOTON.
CTporoe pokKa3aTenbCTBO 3TOW TeopeMbl 6bi10 gaHO EBAOKCOM
nofyBeKOM cnycTsi. EcTecTBeHHbIM 6bln0 Ana [emokpuTa 0606-
WeHne 3TOM TeopeMbl Ha MUPaMWUAbl C MHOTOYrOJbHbIM OCHOBa-
Huem. Tak KakK Kpyr paccmaTtpuBancd [eMOKPUTOM KaK MHOro-
YrONbHUK, KaXfjas CTOpOHa KOTOPOro COCTOMT M3 [ABYX aTOMOB,
KPYroBble LUAWHAPbLI W KOHYCbl Ana JeMokpuTa OblnnM npuamamm
W nupamMmjamy € O4YeHb OOMbLWIKWM YUCAOM CTOPOH OCHOBaHMA U
n3 0606LWeHNs TeopeMbl [JleMOKpPUTa Ha NMpamuibl C MHOTOYro/b-
HbIM OCHOBaHMEeM BbITeKano 0606LWeHNe 3TON Teopembl U Ha
KOHYCHbI.

B nepsoM u3 nepeuncnsembix AuoreHom Jlaspuuem maTema-
TUYECKUX COUYMHEHWI [emokpuTa (Nnpy nepBoM BapuaHTe 3TOro
Ha3BaHMA), MO-BUAMMOMY, OMpOBepranoch MHeHue coducta [po-
Taropa, yTBepXfaBLIero, 4To Tak Kak B Mpupofe HeT uaeanbHbIX
NMPAMbIX U KPYTroOB, C KOTOPbIMU MMEKT Aen0 MaTemMaTWKu, TOo mps-
Mas conpuKacaeTcsd C OKPYXHOCTbI He B OAHOW, a BO MHOXeCTBe
Toyek. CornacHo [leMoKpuTy npsmas, Kacawlwasaca Kpyra, umeer
C HuMM pfBa o06wux aTtoma. [lpu BTOpPOM BapuMaHTe Ha3Ba-
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ilug TpakTaTa pe4yb B HeM MOrna WATU O «POFrOBUAHBIX»
yrnax.

Kak wn3BecTHO, yron Mexay [ABYMSA nepecekalwwWwMMUCH Kpu-
BbIMW W3MepseTcs YrfioM MexXay KacaTellbHbIMW K HUM B TOYKe
MX MepeceyeHus, a MO3ITOMY Yron Mexay [LBYyMs conpukacarwmu-
MWUCA KPWUBbLIMW paBeH Hynw. MHaye 06CTOMT Aeno C «poroBuf-
HbIMW yrnamm».

Moa «poroBMAHbLIM YraAOM» MOHMMAlOT 4YacTb MNJOCKOCTM Me-
XAy [BYMSA MepecekalwWwmMMncs KpusbIMU (MAN YaCTb MIOCKOCTK
MeXAy ABYMSA COMpuUKaearoLwwu
MUCA KpUBbIMKU) BOGAM3M TOU-

KN nepeceyeHus  (KacaHusd)

(puc. &). Ans npocToTbl npwu-

MeM 3a OfiHY W3 KPWMBbIX NpS-

MylO—oCb X, a 3a [pyryw

KPUBYIO — OKPYXXHOCTb, Mnepe-

cekawulyto ocb X B Hauvane O

(v Kacawowytwcs ocn X

B O). N3 aByX pPOroBuAHbIX

yrnos AOX un BOX 6ygem Puc- 6.

cuMTaTbh MEHbLWUM TOT Yrof,

CTOpOHa A KOTOPOro MpoxoauT BOAU3WU TOUKM O HUXE CTOPOHbI B
apyroro. Ou4yeBMAHO, 4YTO POrOBUYHbLIA yron nw6oW Kacawwelica
OKPYXHOCTU B MeHblUe, YeM POroBUAHbLIA Yron N060i OKPYXHO-
ctn C, nepecekawlein npamyro X. Onpegenum Tenepb yMHOXe-
HWe pOroBMAHOro yrna a, o6pa3soBaHHOro Kacalwlencs OoKpyX-
HOCTblO A paguyca $, Ha Uefoe MNONOXWUTEeNbHOE YWUCNO N Tak,
4YTO 3TO €eCTb POroBUAHbLIA Yron, 06pa3oBaHHbIi OKPYXHOCTbIO

paguyca—. Toraa o4eBUAHO, YTO KakuM 6bl 6OMbWUM HU GbifonN,

poroBuAHbIA yron na Bcerga 6yAeT MeHblUe POroBUAHOrO yrnaa
TOX (oH coBnagaet ¢ 0O6bIKHOBEHHbIM YraoM) npamoli 7, Kacato-
werica okpyxHocTun C. HakoHel, poroBugHblii yron COX nepe-
cekawlein okpyxHoctu C Mbl 6yaeM paccmaTpuBaTb Kak CyMMy
poroBugHbix yrnos COT + TOX (puc 7).

B «Hauanax» EBknupga (kH. Ill, npegnoxexnune 16) ([92], T 1,
CcTp. 97) p[oKa3blBaeTCA, UYTO «Yroj KacaHua» MeHblle BCAKOro
NPAMOMIMHEWHOrO OCTPOro yrna. XoTa 3TOT Yron nof HasBaHueMm
«YroN cermMeHTa» BBOAMUTCA oOTAeNbHbIM onpegeneHuvem (kn I,
onpegenenune 7) ([92], T. 1, ctp. 81) M 0 Hem BbiCKa3blBalTCA
TeopeMmbl, Hanpumep npegnoxexHue 31 kH. Ill, EBknng He nonb-
3yeTcAa PpOroBUAHbIMM Yyrnamu LS [0Kas3aTenbCTB. Mexay Tewm,
n3 pabot ApucToTens cnefyeT, yTo O €ro BPeMEHU pPOroBUAHbIE
YIAbl MPUMEHANUCH ANA AO0KA3aTeNbCTB, HAnpumep, TeOpPeMbl 0 pa-
BEHCTBE Yr/I0B MNPV OCHOBaHWW paBHOGEAPEHHOI TpPeyronbHUKa.

™
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OfHako B «Havanax» 3Ta TeopemMa YXe fAoOKa3biBaeTcs Ge3
MOMOLLM  POrOBUAHLIX YINOB, OHW YCMenu, M3-3a CBA3aHHbIX
C HUMW CNOpOB, BLIATM W3 ynoTpe6bneHWs. POroBUAHble Yrabl —
3TO NpuMep aKTyasbHO GECKOHEYHO ManblX BEWYMH, HEe MoAuun-
HAIOWMXCA TakK HasbiBaeMoMy nocTynaTy EBAokca — Apxumesa,
KOTOPbIA rnacuT, 4To ANA BCAKWUX [ABYX BEIMUMH @ M b MOXHO
HaliTW Takoe Yyucio N, 4ytonea > b

Mopa «akTyanbHO GECKOHEYHO Mafioil» BEeNMYMHOW MOHMManach
panee Heflenumas MNOCTOSHHAs BeAMYMHA, MeHbluas, yem fiobas
KOHeuyHasi BenmuuMHa. BO3MOXHO, 4TO MHTepec [emokpuTa K aK-
TyaNlbHO 6ECKOHEYHO ManblM BeAuYMHam 6blf CBSA3aH C ero afo-
MWUCTUYECKUMMN NpeAcTaBNeHUAMU, TaK KakK aTombl Jemokputa
MMENM MHOTO O6LLEero ¢ 3TUMKU BeNMUYMHAMM.

C

Cnopbl 0 pOroBUAHbLIX yrnax 6blinm B0O306HOBAEHbI B XIII—
XVI BB. 1 porosugHble yrabl nocnyxumnm B XVII B. npoo6pasom
Hegenumblx ana Kennepa v Kasanbepwu

CounHeHne J[lemokpuTa «3IKnetacmata» OblI0, MOCBALLEHO
npoekunn apMunnapHoin chepbl (0AHOr0 K3 CTapeillunmx acTpo-
HOMMYECKUX WHCTPYMEHTOB) Ha MNOCKOCTb. [10 CBUAETENLCTBY
PUMCKOr0 apxuTekTopa W UWHXeHepa Butpysua (2-a nono
BMHa 1 B. 4O H. 3.), eMOKpPUT nucan TakXe Mo Bompocam nep-
CMeKTUBBI.

WccnepgosaTenn o6paTtuan BHUMAaHWE Ha TO, 4TO MNOPALOK,
B KOTOpOoM [wuoreH Jlasapuuii nepeyucnsetr martemaTMyeckue co-
YuHeHus [eMOKpuTa, COOTBETCTBYET MOPALKY M3/I0XKEHMA B «Ha-
yanax» EBknupga — nnaHumetpua (kHuru 1—VI), yucna (KHUTK
VII—IX), Hecousmepumble (KH X). 3TO yKa3blBaeT Ha TO, 4TO
paboTbl [emokpuTa, Hapagy ¢ ApYruMu, NOLFOTOBUAM MNOSIBAEHMWE
«Hayvan». HecmMoTpsa Ha TO, YTO MaTepuanmMcTMyeckas LWKoia aTo-
MUCTOB cyliectsoBana fo Il B. fo H. 3., APeBHUE WCTOPUKK-
naeanucTel, HanpuMmep FpPoKn, ymManuueanm 0 ee MaremMaTnyeckux
LOCTUXEHUAX.
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runnuii dnupckuii. MosBneHne «Havan» NOArOTOBAAAU U pa-
60Tbl coucToB, PmunocodoB M ecTecTBeHHUKOB V—IV BB [0 H. 3.,
0TKa3blBalWMUXCA OT peanuruun, UlWywmx paunoHanncTnu4eckoro
06bACHEHUA MPUPOAHbLIX ABNEHWUNA, U3 KOTOPbIX HEKOTOpble «cTap-
Wwue» 6bIIM MaTepuanucTamu, Mexay TeM Kak Apyrue, ocob6eHHo
no3gHuMe, CKAOHANUCL K (UNOCOMNCKOMY pPensTUBU3IMY, CKenTu-
umsmy u ungeanusmy. K cotuctam npuHagnexan unnuii dnmg-
CKuiA, poguslmiica okono 460 r. o H. 3. EMy npunucbiBaetcs
OTKpbITUe 0co6Ol KpuBOWM, KOTOpas BMOCNEACTBMU Oblna HasBaHa
KBagpatpucoin (puc 8). Ecnum npamas AB pABMXeTCsS paBHO-

MepHO, ocTaBasCb napannenbHoli camoli cebe, 4o nonoxeHusa OC,
N ofgHoBpemeHHO nyy OA BpauiaeTcs paBHOMepHO BOKpyr O fo
nonoxeHma OC, TO reoMeTpuUYeCKMM MECTOM TOYEK MNepeceyvyeHus
npaMmoii u nydva OygeT KBagpatpuca, TOYHee, ee 4aCTb, TakK Kak
KpuBasi MMeeT OGECKOHEYHOe MHOXECTBO BeTBeil. ECnMM MOnoXum
OA = a, TO ee ypaBHeHuWe B MPAMOYrOfibHbIX KOoOpAuHaTax 6ypneT
y =*cig~, oTkyga nonydaem, 4to y0= O = UT.vCi&" — —
a X-*0 *a
fMnnuin nonb3oBancsa 3TOM KPUBOWA [ANA PpeweHMs 3agaunm fge-
NeHUs yrna Ha TpWU paBHble 4acTU — «TpUcekuun yrna». [ns
TOro 4tobbl pasgenutb APOA Ha TpuW paBHble 4acTu, ONyCTUM

nepneHankynap PP' Ha OA, 3atem noctpoum AQO' = . AP', no-
cTpoum ' napannensHo P'P u fo nepeceyeHua ¢ ¢ KBagpat-
pucoi, torga /-00A =g /.POA.

BmecTe ¢ 3afayamMu «KBaApaTypbl Kpyra» M «yABOeHUs Kv6a»
«TpUCeKUMUs yrna» 6bina OfHOM W3 Tpex 3HAMeHWUTbIX NpoG/em
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reomeTpuu. T1ONBITKM TOYHOrO pelleHns 3Tux npobnem ¢ no-
MOLLbIO LUPKYNA W AWHelkKn (M npu cO6M04eHUN [O3BOMEHHbIX
Tpaguuunei npvemosB obpalieHUs C 3TUMU WHCTPYMEHTaMu) Mpo-
JO/Kanucb B TeyeHue [ABYX ThicAveneTumii. Mockonbky [unnuii
NPUMeHAN ONA PEeWweHNs CBOK KPWUBYID, 3TO peLIeHWe cYMTanochb
Hef03BO/IeHHbIM. OJHAKO0 NPUMEPHO K TOMY Xe BpPEMEHW OTHO-
cuTCcs Apyroii cnocob peweHus, KOTOPbIA, XOTA W MNO/b3yeTcs
NWWb OAHOW NWHENKON, BCe >Xe He COOTBETCTBYET eAMHCTBEHHO
JonyckaBwuMCcAa npuemam, BoweAwum 3atem B «Havana» EB-
knuga (kH. 1, nocTynatbl 1, 2),
([92], 1. 1, cTp. 14). 970 TaK Ha-
3blBaeMblii MeTo4 BCTaBku. OAns
TOro 4tobbl pasgennts yron JIBC
Ha Tpu paBHble 4actu (puc. 9),
nposegem AC nepneHAMKyNsapHO
BC n AE napannenbHo BC. 3a-
TEM HaHeceMm Ha NuHeiky meTku O
n E Tak, 4to6el OE = 2AB, nb6y-
LeM BpauiaTb JIUHENKY BOKpYT
TOYKM B, nepegsuras ee OQHOBPEMEHHO TakK fJonro, noka E He
nonagaeT Ha AE, 9 Ha AC. CpenaB Takum ob6pasom BcTaBky OE,
Mbl 3ameyaem, 4to ecnum P ecTb cepegnHa OE TO B nNpAMOYrofib-
HOM TpeyronbHuke AOE wmbl nmeem OP = AP = PE, a cneposa-
TeNnbHO, U AP = AB-, 3HaunT, ABP — paBHOGeApeHHbIi Tpeyronb-
HUK, a nostomy /.ABP — /APB Ho n TpeyronsHuk AEP— pas-
HobefpeHHbIA, a mnoatomy /.AEP = /PAE, a cnefoBaTtefbHO,

/| APB = 2/AEP —2/CBP Takum o6pasom,~"CBP --~/CBA.

HeBO3MOXHOCTb B 06LieM Cay4vae TPUCEKUUU yraa € MOMOLLbHO
UMPKYNA W AWHEWKM 6blNa AOKasaHa /Wb NOCAe TOro, Kak
NeoHappo MusaHckuit (PuboHauyum, ok. 1170— 1230 rr.) noka-
3a, 4TO0 Kybuuyeckoe ypaBHeHME C LenbiMU KO3(hduumeHTamu
(a K ero pelweHW0 CBOAUTCHA 3ajavya TPUCEKUMU Yrfa) Hemb3s
pewunTh B 06WEM c/lyyae C MOMOLLbK OfHWUX TONbKO paLuOHalb-
HbIX YMCEN W KBaApaTWYHbIX MPpPaLMOHanbHOCTEN.

KBagpatpuca Imnnua, KoTopas MOrAa, KOHEYHO, CAYXUTb WU
ONA LeneHns yrna He TOAbKO Ha TpWU, HO M na nw060e 4mcno pas
HbIX uacTeld, 6blna Mcnonb3oBaHa JuHocTpaTtom (okono 350 r. Ao
H. 3 ) 4NS peweHus 3ajaunm keagpaTypbl kpyra OH 6bln1 6paTom
MeHexma, 0 KOTOPOM Mbl 6yfemM rOBOPUTb HWXKe. AuHocTpaTt Ao-

Kasan, 4yto OO — —, He npu nNoMoWM nNpeAebHOro nepexoja,
a nyTem cBeAeHUs K abcypay o060mx (_VICKI'HOl—IaIOLLI,I/IX 3TO paBeH-
2 2(i

cTBO gonyueHnii OO < — u OO > N, BOCMOMbL30BABLINCL COOT-
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HOLLEeHHeM, KOTOpOe Mbl 3anucbiBaem Kak s5lnpg<ac< i™a, roe

a— ocTpblii yron. Ncxoagss 3 OA = a m OO0 — —, nerko 6b110

nocTpouTb W AJMHY Ta a CnefoBaTte/NbHO, W KBagpar, ubd
nnowanb paBHa Kpyry c pagumycom a. Jlokasatenoctso [uHO-
cTpata SABNAETCA WCTOPUYECKW TMepBbIM MW3BECTHbIM Ham TMpu-
MEpPOM anarormyeckoro jJokasatenbcTBa (foKaszaTenbcTBa OT
NPOTUBHOTrO).

FmnnokpaT Xwuocckuiti. Pa3po3HeHHble B PasNMYHbIX LWKOMAX

MaTeMaTuyeckue 3HaHWA, OTAeNbHble TEOpeMbl M UX fOKas3aTelb-
CTBa, OTAEeNbHble NPUEMbl pelleHUs 3agay 6biiyv BnepBble cobpaHsbl
BOEAWHO B CUCTEMATUYECKOM W3NOXEHUM B \TepAHHbIX «Haua-
nax» 'mnnokpata Xuocckoro (npenofaBaBliero B AjuHax 0KONO
450—430 rr 40 H. 3.). OTO COYMHEHMEe COLepXKano, No CBeLeHUAM,
nepefaHHbIM APEBHUMMU UC-
TOPUKaMu, OCHOBHbIe MOJ0-
XeHus.  Bowepwne  nos-
e B MNepBble 4eTbipe KHU-
rm Esknupga. Camomy Iwmn-
NnoKpaty npuHagnexar Tpu
OTKPbITUA.

Bo-nepsbIX, corfacHo
Esfemy, OH pokasan, u4Tto
naowann Kpyros npomnop-

LMOHaNbHbl KBagparam,no-
CTPOEHHbIM Ha UX fAua-
mMeTpax,— npegnoxeHune, kotopoe EBknupg (kH XIl, npegnoxe-
Hue 2) ([92], 7. 1, cTp. 64) poKasbiBaeT MeTO4OM WMCYEPMNbIBAHMUA;
BEpPOATHO, [0Ka3aTenbCTBO [wMnnokpata HOCUNO MOJOOHbLIA Xa-

pakTep.
Bo-BTOpbIX, 3aHUMAsiCb pelIeHMeM 3afjadvn KBaApaTypbl Kpyra,
FMNNoKpaT BMepBble MOCTPOU/  KPWBONUHEWHble (QUIYpbl, — Ny-

HOYKU, ANA KOTOPbIX MPWM MOMOLM UUPKYNS W JIMHEAKU MOXHO
NoCTPOUTb paBHOBENNKME UM (UrYypbl, OFpaHUYeHHble MNPAMbIMU.
JTO YyKpennsano Hajexay, npasfa, HEOCHOBATE/IbHYO, 4YTO yAacTcH
pewnTb W 3afjayy KsagpaTypbl Kpyra. lpocTeiwas kBagpupye-
Mas flyHouyka cTpouTca Tak B nonyokpyxHoctb ACB Bnuwem
NPAMOYTrONbHbIA paBHOGEAPeHHbIN TpeyronbHUK ACB u onuwem
Haj ero KarteTamu paBHble nonyokpyxHoctu AOC wn CEB
(puc. 10) CornacHo OTKpbITOMY [MNNoOKpaToM MpeaioXKeHnto
0 MpPONOpLUMOHaNbHOCTW nN/oWafeil KpPyros kBafjpaTtam WX fua-
MeTpoB, naowanb nonykpyra ACB B gBa pa3a 60fblle, Yem nno-
wanb kaxgoro us nonykpyros APC un CEB, a cnepoBartesnbHoO,
CymMMma njaowageit ManeHbKUX MNONYKPYroB paBHa naouwiagnm 60/b-
woro, T. e. AOC + CEB = ACB OTHumaa no obenm cTOpoOHaM
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nnowagn APC + CCB, obwwne obeum (QHrvpam, nNoayyYum
AOCP + CEBC = AACB uaun AOCP = A/ICO.’
Hapsgy c 3TOiW NYHOYKOW, CHapy>Xu OrpaHW4YeHHOW MNONYyOK-
pyXHoCTblO, F'MnnokpaTt paccMoTpen euie ase apyrve. OgHa uMeet
BHELIHWM OrpaHWYeHUEM YacTb OKPYX-
HOCTW, 6O0NbLWY YeM MNONYOKPYX-
HocTb. CHauyana CTpPoOAT Tpaneuuio
ABCO co ctopoHamu 1, 1, 1 u

(puc. 11). 3atem onucbiBalOT 0KOJO
Hee OKpYXHOCTb M Ha Xxopge /40 =

— \~N3 cTposiT cermMeHT A
1} Hbll KaXaomy u3 cermeHtos APB,
Puc. 11. BCC wn CHO. HeTpyaHo pokasaTthb,
yto nnowagb nyHoukmn APBCCHO
pasBHa nnowagu tpaneumn ABCO. 3ameTum, YTO NOCTPOEHUE Tpa-
neunn ABCO TpebyeT 3HauMTeNbHOW MNPUBLIYKA B 06paLLeHUn
C reOMeTPUYECKUMU MeToLamu.

[Opyras nyHouyka WMeeT BHEWHWM OrpaHWYeHWem CEerMeHT,
MeHbLWMWUIA YeM NONYyoKpyXHoCTb. Hapg puametpom AB cTpoutcs
NONYOKPYXHOCTb € ueHTpom C (puc. 12). 3aTem B Touke O, ge-
nauiein CB nononam, npoBoaAaT K AB nepneHaukynap OE. Odanee

Ha MOMYOKPYXHOCTU HaxogAaT Touyky P Tak, 4uto6bl BP = V'3 AC,
N COEAMHAIOT €e MepeceyeHune

C ¢ Toukon C. MMpoponxe-

Hue aToit npsmoii CO nepece-

Kaetca B Touyke H c npsa- /-

moin PH, npoBegeHHol wn3 P

napannensHo AB. llocne sToro

BOKpyr Tpaneuynn PCBH onu-

CblBalOT OKPYXHOCTb, a 3aTeMm

LPYTYIO BOKPYr TpPeyrobHu-

ka PCH. Torga Kaxablil w3

[LBYX CErmMeHTOoB, TMNOCTPOEH

HAX Ha xopgax PC wun OH, Puc. 12.

6yaet nopobeH Kaxpaomy u3

TpexX CEerMeHTOB, MOCTPOEHHbIX Ha xopgax PC, CB wu BH, npu-
YemM KaXAbll U3 NepBbIX ABYX CErMEHTOB MO njowaju B nonatopa
pasa 6onble, 4eM Kaxabll w3 Tpex papyrux. OTcloga BbiTe-
KaeT, 4To naowafb nyHoukn PCBH paBHa nnowagnm natu-
yronoHuka PCBHC.

HakoHewy, mnnokpar mokasan TakKXe, 4YTO MMeKTCH NYHOUKMU,
nnowagn KOTOpbIX BMecCTe C naowajblo HEKOTOPOro mnojaykpyra
JaloT KBagpupyemyw nnowagb. B nonykpyr c¢ guametpom AB
(puc. 13) BnucbiBatoT Tpaneynto ACOB Tak, uto AC = CO =
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= OB = AB 3artem Ha xopgax AC, CO u OB cTpoaT nonyok-

pyxHocTtu. Torfa cymMa nnowajeid Tpex paBHbIX Tpaneyuii
BMecTe C nnowafblo OAHOW M3 Tpex MNONYOKPYXHOCTei 6ypeT
paBHa naolaan Tpaneuumu.

Kpome nyHoyek [lunnokpaTta CyWwecTBYHWT ele fBa chydvasd

(c OTHOWEHMEM pafUYyCcOB OKPYXXHOCTEl, paBHbIM 5, uaun KO-

TOpble OblNWM HalifeHbl (WHCKMM MaTemMaTukom BanneHuycom
(1766 r.). CoBeTckne matemaTukm YeboTapeB u [LopogHOe foKa-
3a/M, 4TO 3TW MATb Cly4yaeB ABMAKOTCA €LUHCTBEHHbIMW KBajpu-
pyemMbIMKW JIYHOYKamu C paumo-
HaNbHbIM OTHOLWIEHWeM KBafpa-
TOB PafnyCOB BHELWHEl U BHY-
TPEHHeN Ayru NyHOYKM.

TpeTbuUM OTKpbITMEM [Mnno-
KpaTa 6bII0 CBeAeHMEe TaK Hasbl-
BaeMOlN «AennMnckKoin npobnembl»,
T. e 3afjayn yjBoeHUs Kyba,
K [BOVHON reomMeTpMyYecKoin npo-
nopuuu. JlereHfa cBsa3bliBana aty Puc. 13.
npo6nemy c Tpe6oBaHuem nudumn
NOCTPOeHUs Kybuuyeckoro antaps YABOEHHOro o6bema, MpPOTUB
nmetowerocs B [Jenbthax. mnnokpar Hawen, 4To ecam a:x =
= X:y = y:2a T0 a3:x3= a:2a. BO3MOXHO, UYTO K 3TOli MbICNK
OH npuwen Mo aHalo0rMy C peleHneM 3afjayyv yABOEHWA KBapjpa-
Ta, rge MMeetT MeCTO MpocTas reomMeTpuyeckas nponopuma a :x =
= X :2a, OTKyfa a2:x2= a:2a. Ho BO3MOXHO TakXe, 4TO emy
6blNY M3BECTHbI TeopeMmbl, Bollefwue no3xe B «Havyana» EBK-
nnga (kH. VI, npegnoxenuns 11, 12) ([92], 1. 2, cTp. 54), 0 ne-
Xawumx Mexay [ABYMSA KBafpaTHbIMW 4uCNaMWU O4HOM, a Mexnay
OBYMA KyOM4YecKMMW 4yucnamy LBYMSA CpPefHUMMW MPONopLMOHanb-
HbIMMW.

XoTa «Havana» mnnokpata A0 Hac He [OWAW, MOXHO BCe
XXe npegnofnaratb, 4YTO OHW COfepXXanu B OCHOBHOM Te MaTe-
puanbl, KOTOpble 3aTeM BOLWW/IW B MNepPBble YeTblpe KHUrM EBKAMAa,
B TOM 4YuCne W MNOCTPOEHUS MpWM MOMOWM UUPKYNSA, KOTOPbIMYU,
no BMAUMOMY, Mudaroperbl He 3aHUManunCh.

ApxuT TapeHickuin. Mocne TOro kKak npo6nema YyABOeHUA
Ky6a 6blfla cBefleHa K HaxXOXAEHWK [BYX CpefHUX Mponopuyuo-
HafbHbIX, 3a ee pelleHWe 6panucb MHOrve, cpeau KOTOpPbIX Mep-
BbIM 6bl1 ApXUT TapeHTCKMii. ApXUT 6blA FOCyfapCTBEHHbIM fAesi-
Tenem, MosKkoBoauem u dunocoom nudaropeiyem, gpyrom Mna-
TOHa ¥ yuntenem EBpokca. OH 3aHMMaNncs MaTeMaTUKON U ee
NpUMeHEHNEM K acTPOHOMWH, MeXaHWKe U My3blke. B nepeckase
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Cumnnaunkunsa ([98], cTtp. 467), KOMMeHTaTopa ApuUCTOTeNs, Wu3-
BECTHA apryMeHTtaumsa ApxuTa B MOMb3y HeOrpaHUWYeHHOCTU Bce-
NEHHON; OH UCCNefoBaN YMCNEHHble OTHOLIEHUS CO3BYYMIA B Cylle-
CTBOBABLUMX TOrA4a TPeX MY3blKaNbHbIX LIKOMNAX; B MeXaHUKe eMy
npunucbiBaldT M306peTeHne 610Ka UM BUHTA, NOCTPOEHME fneTalo-
uero AepeBsHHOro ronyb6s W [eTCKOW TPCLLeTKW. OAHaKo BO3-
MOXHO, YTO peyb MAET O APYFOM /MLe TOr0 & UMEHMU.

N3 maTemaTuyeckux pabot ApxuTa WM3BECTHbI NULWb OTPbIBKU.
K HMM npuHagnexuT [OKa3aTebCTBO TEOPEMbl, UTO MeEXAY
LBYMS BeMUYUMHaAMU, HaxXOAAWMMUCA B OTHOWEHUM N : (M + 1). He
MOXeT 6bITb CpefHeil reoMeTpuUyecKoil.

OfHako Hambonbluee AOCTUXEHWE ApXUTa — ero cmesnoe pe-
WweHne Aenniickoil npobnembl NPy MOMOLM MepecevyeHUs Tpex mno-
BEPXHOCTEH BpauieHMs. OHO MoOKa3blBaeT, KaK [aNeko BMnepeg
WarHyna yXe Torga rpeyeckas mMatemaTuka, LN KOTOpPOWA npeg-
CTaB/IeHWA TPEXMEPHOro MpocTpaHcTBa 6blM [ABHO MPHBbLIYHBI.
Myctb AB n AC — 0Tpe3ku, MexXpy KoTopbiMu TpebyeTca no
CTPOUTb [ABe cpegHue nponopyunoHanbHble (puc. 14) MocTpoum
Ha AC Kak Ha fjmameTpe OKPYXHOCTb; nycTb AB 6yaet ee xop-
[Oi. 3aTeM CTpPOUM MPAMONA LWUAMHAP, MMEKLWMUA CBOMM OCHOBa-
HMEM 3Ty OKPYXHOCTb — 3TO NepBas W3 HalUX MOBEPXHOCTEA.
Oanee Ha gmnameTrpe AC nocTpoMm NONAYKPYr B MJIOCKOCTW, Mep-
NEHAUKYNAPHOA K OKPYXHOCTW, W 6bydem Bpalatb ero BOKpPYr
ocn AO, nepneHAHKYNAPHON K MAOCKOCTUM OKPYXHOCTU. TakK Mbl
nofiyyuMm nonytop (C BHYTPEHHWM [AMAMETPOM, PaBHbIM HYJH0).
OTa BTOpas MOBEPXHOCTb MEpPeceyeTcs C LUAHHAPOM MO NMPOCTPaH-
CTBEHHOW KpuBON. HakoHel, nocTpoum KacaTenbHyw CI K OK-
pyxHocTn ABC B TO4ke C M MNpPOAO/KMM ee O [MepeceyeHus
B Touke O C npojonkeHHon xoppoi AB\ 3acTaBUM TPeyrofibHUK
/ACO BpawaTbca BOKpyr AC. Tak Monyymm MpsMOA Kpyrosoi
KOHYC — TPEeTbi0 MOBEPXHOCTb, KOTOPas MepeceyeT MOJyHEHHYIO;
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npexae NPOCTPaHCTBEHHYK KPWBYK B Touke P. HeTpyaHo foka-
3aTb, YTO TOrga wuMeeT MecTo OTHoweHue AC : AP = AP :AM —
= AM :AB, rge Touka M fABngeTca npoekuuein Toukm P Ha nnoc-
KocTb. B uyacTHOmM cnyvae, korga AC = 2AB, Mbl noay4dum
AM3= 2AB3, T. e. pelleHue p[enuiickoli npobnembl. MnyTapx
pacckasbiBaeT, 6yAT0 APXWUT OCYLW,ECTBWA 3TO peWleHne MeXaHu-
YyeckKUM nNyTem, C MOMOLWbIO KM306peTeHHOro MM npubopa «me3o-
rpaga». Ty e npobnemy yABOeHMs Kyba pelwanu nosfgHee Apy-
rumuM mMetogamu EBAOKC, MeHexm, pganee TnaTtoH waM O4WH U3
ero y4yeHuko, Hukomeg, AnonnoHuii, FepoH, ®unoH BusaHTuii-
ckuin, Avokn, Cnop w MMaHn.

Teopop KwupeHckum. [MosBneHune «Hayan» EBKAupa, COUUHe-
HWg, KOTOpoe B 111 B. A0 H. 3. MOAMEN0 UTOT TPEXCOTNETHeMY pas-
BUTUKO TPeYecKon maTemaTuku, 6bIN0 NOAFOTOBAEHO U paboTamu
Teopopa u3 KupeHbl (okono 410 r. go H. 3.), yyeHuka lMpoTaropa
n yuntena TeaTeTa. Teojop AoOKa3an wWppaLuoHanbHOCTb BCexX
KBaJpaTHbIX KOPHei HekBafpaTHbIX uymcen oT 3 Ao 17, HO Kakum
MMEHHO cnocobom, Heu3BecTHO. MoXeT 6biTb, 4TO Teogop ian

cHavana fokasaTenbcTeo uppauymoHansHoctn VE, kak nan6onee
Nerkoe, MUCXOoAsllee M3 3afjaynm [JefeHWs oTpe3ka B KpaiHel
W cpedHeil nMponopuun  «30/10TOr0 CeYEHUS», Ha3BaAHHOro Tak
NeoHappo pa BwuHum (1452—1519 rr.). 3Ta 3ajaya MWHTepeco-
Bana YxXe nudaropeiues, KoTOopble CBA3bIBAAW 3Ty NPONopuuio,
a B 0COGEHHOCTW CTPOSILLUIACA C ee MOMOLLbI MPaBWUNIbHbIA 3BE3[-
Hbli NATUYTONBHWUK (MeHTarpammy) C Marvei — nsobpaxeHue
3TOro NATUYrofibHWKa BCTpedvaeTcs na Basax VII B. Ao H. 3.

O [4peBHOCTWM 3afjayuu fJefeHWs OoTpe3ka B KpaiHel W BpefHen
nponopLuun CBMAETENbCTBYET U TO 0OCTOATENLCTBO, YTO OHA BCTpe-
yaeTca BO BTOpON KHuUre «Hauyan» EBKAMpa, KoTopas Mo cogep
XaHUI0 NPUHAANEXWUT, KaK WU BCe MNepBble YEeTblpe KHUTU, K Hau-
6onee papeBHei uvacTu «Hauan». 3pecb 3Ta 3ajaya copMynu-
posaHa (kH. Il, npegnoxexnune 11) ([92], 7. I, cTp. 75) 6e3 yno-
Tpeb/iieHUA MOHATUS OTHOLWIEHMA, T €. TaK Xe. Kak 3To Aenaetcs
Mo BCeX MepBbIX YeTblpex KHWUrax, MexXAay TeM KakK C MpuMmeHe
HMEM MOHATUSA OTHOLEHWS OHa faHa B LWecTon KHure (kH. VI,
npeanoxernune 30) ([92], 7. 1, ctp 213). Kpowme Toro, EBknung 3a-
HUMaeTca el B YeTBepToil kHure (kH. IV, npegnoxeHve 11—14)
([92] 1. 1, ctp 133—138), rae OoHa MpPUMeEHeHa ANA MNOCTPOEHUSA
npaBuUNbHOrO NATUYTONbHWUKA, U B TPUHAJLATON, rae uccnefyrorca
CBOICTBA 3TOW MpOMOpLUMM W OHA MNPUMEHSAETCA LN MOCTPOeHUS
NpaBUbHbIX MHOrFOrpaHHWKOB W cpaBHeHUA ux pebep

Mocne EBkAMAa 3010TbIM CeyeHMeM 3aHUManucb [uUncukn
(I B. go H. 3.), Mann (Il B. H. 3.), CpeiHEBEKOBbIE MaTEMATUKW,
mMaTeMaTUKK 3noxum Bo3poxfeHWs, O0COOEHHO B CBSA3W C ero npu
MeHeHWeM B apxuTekType. HakoHel, WHTepec K HeMy CHoOBa
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BO3POC B KOHLLe NPOLINOr0 BeKa, BbI3BAHHbLIA yCUNEHUEM MUCTUYe-
CKWX HACTPOEHWI, XapaKTepHbIX ANA nepuopa UMnepuanmama.

MnatoH. Pa3BuTue MaTemMaTUKW, TMpuUBEALLIee K CO3[4aHUI0
«Havan» EBKAMAa, 3Ha4YuMTeNbHO CTUMynupoBanocb 6opb6Oii
MeXAYy CYLLeCTBYOLWMUMUN TOrga PUI0COhCKUMU 1 eCTECTBEHHOHAYY-
HbiMU wWwKonamu. Ana MnatoHa (427—347 Ir. 4o H. 3.), yyeummka
Cokpata M rnaBbl peakUWOHHOW, O06BLEKTUBHO-UAEANUCTUYECKON
hnNocoCKOM WKOMbI, aUHCKON «AKajeMun», HanpaBneHHOM
nNpoTUB MaTepuanuimMa U paboBnajenbyeckoill femMoKpaTum, Ma-
TemaTukKa npeAcTaBnsna ocobbli MHTepec. XoTa cam [naToH,
BOMPEKU nereHjam, pacnpoCcTpaHABLUMMCS €ro y4YeHUKammn U nocne-
foBaTenaMu, cTapaBWMMUCH BO3BE/UUYUTbL €ro, U He 6bi1 MaTe-
MaTUKOM, OH H ero Lwkona npujasainm MaTemaTuke 60/bLIoe
3HayeHne. Ho OHM ycmMaTpuBanu ero OTHOAb He B MPUMEHEHUN MaTe-
MaTUMKN K MpakTUKe, YTO CUYMTANOCb HU3MEHHbIM 3aHATWMEM, a BO-
nepBbIX, B TOM, UYTO 3aHATWe MaTeMaTWUKOl/ 6biN0 AN HUX NYTEM
K MUPY «YUCTbIX MAeN», K MO3HaHWIO KOHEYHOW uenn ¢unoco-
v — ngen 6ora, U BO-BTOPbIX, B TOM, YTO OHO 6blI0 HEAOCTYMHO
Ana Hapoga, ANnAa «gemoca», Obl0 NpUBUAErUein apucTtokpaTuu,
MOT/I0 CNYXUTb YC/IOBMEM AOMNYULEHWS K BAacTU B NNATOHOBCKOM
naeanbHOM  rocyjapctee, a3Toim no cnosam  Mapkca  ([1],
cTp. 375) «alMHCKOM uaeanusauuy  €rumneTckoro KacToBOro
CTpOS».

OfHaKo HecMOTpsi Ha 3TW peakUMOHHble MOTUBbLI, CaMO TO
06CTOATENbCTBO, UTO [MNaTOH cyMTan ycnoBueMm AN 3aHATUA Pu-
nocotuein 3HaHWe MaTeMaTUKM — Haf BXOAOM B «AKajeMuio»
6ynTo 6bl MoMewanacb nNofgnuch: «lMycTb HEe 3HAKOLWMWUIA reoMeTpuun
He BXOAMWT ctofla», — CbIrpaso NOMOXUTENbHYI0 PO/b, MOTOMY 4TO
3aCTaB/IAN0 3aHUMaTbCA MaTeMaTUKON.

MnaToH U NAATOHWMKU CYUTANU, YTO MaTeMaTu4yeckue O0ObEKTHI
3aHUMAKT MPOMEXYTOYHOE MECTO MeXAY YYBCTBEHHbIMW BeLLaMU
M uncTeiMu ugeamu. Kak W3BECTHO, NWWb WAEAM OHU MPUMUCHI-
BannW NOA/MHHOE CyLlecTBOBaHWe, HaAenss WX eAUHCTBEHHOCTbIO,
BEYHOCTbH) W HEU3MEHHOCTbIO, MeXAy TemM KakK MaTepuasbHble
BELIN, BOCMPMHUMAEMble 4YyBCTBaMW, OblIM B UX Trfasax /ullb
TEHbIO UAel, O6blIM MHOXECTBEHHbl, MNPEXOASLMN U W3MEHYMBSI.
Nob6on maTemaTMyeckuii 00BLEKT, Hampumep TPeyroabHUK, XOTS
n obnagan, Nnogo6HO MAesM, BEYHOCTbIO U HEM3MEHHOCTbIO, O4HaKO
06nagan TakKXe W MHOXEeCTBEHHOCTbIO — CYLLeCTBYeT BeAb He
OfVH-eJVMHCTBEHHbIA TPEYrofbHUK, a 6ECKOHEYHOE MHOXECTBO Tpe-
YroNbHWKOB, KOTOpble SBASAOTCA AuWb o6pa3amu abCONOTHOrO
TpeyronbHWKa, npebbiBalolWero B Mupe MAeN.

Mcxoas n3 3toro abcoftoTHO UAEaNMCTUYECKOro MNOHUMaHuUA
mMaTeMaTu4yeckoro CcyLu,ecTBOBaHWA, MAATOHWKWM CYMTanW, 4Tto Ma-
TemMaTuyeckune UCTUHbI ABAAIOTCA TeopeMaMu, NOCKOMbKY peLleHue
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mo6oil 3ajauM NUWb ycTaHaBAMBaeT TO, YTO CYLeCTBYeT Hesa-
BMCUMO OT TOr0, YCTAHOBUAW Mbl 3TO WN HET.

MpAMO NPOTMBOMOMOXHON 6blna TOYKA 3PEHUA eCTEeCTBEHHO-
Hay4YyHO/ U MaTeMaTMyeckKoi wkonbl EBAOKCA, O pPOAM KOTOPOro
Mbl CKaeM B AafbHelillemM, a B 0C06eHHOCTU yyeHuka EBpokca
MeHcxma. MeHexm cuMTan, 4YTO0 MaTeMaTMyecKue WUCTUHbI HB-
nawTca npobnemaMmu, 4To HeAOCTaTOYHO fJaTb, Hanpumep, onpe-
fjeneHne paBHOCTOPOHHEro TPeyronbHWKa, a AN TOro, 4tobbl JO-
KasaTb €ro CyL,ecTBOBaHWE, HYXHO MOCTPOUTb ero, MpoBepuB 3a-
TeM, YLOBNETBOPAET JIN OH YCNOBUAM.

dTa TOoYKa 3peHus, AoBefeHHas 4O KpaiHOCTM, obeaHAeT Ma-
TeMaTuKy, UCKIK4Yas paccMoTpeHWe 06bLEKTOB, KOTOPble Mbl MOKa
He yMeeM nOoCTpPouUTb. M XOTA B KOHEYHOM cuyeTe OHa KOpeHunachb
B nudaropeiickom Ccy6beKTUNHO-HAeanMCTUYEeCKOM MUPOBO33pe-
HUKM, C KOTOpbIM LWKona EBAokca 6blna cBA3aHa, OHa WuMena
nepes NnaTOHOBCKOW MpeuMyLLecTBO fAeiicTBEHHOCTU. W xoTs Bna-
TUHCKUX nepeBojax «Hauan» EBknupa ynoTpebnawTtcs oba Tep-
MUWHa,— TeopeMbl W MNpobnembl, — MO CYLWECTBY B HWX MPOBO-
ANTCA Touka 3peHMa McCHexMa; TakK, Hanpumep, Mpexzie uYem
NMoNb30BaTbCA CepeAuHOl O0Tpeska, [O0Ka3blBaeTcs MOCTPOEHUEM,
4yTO OHa [AeWCcTBUTENbHO cyulecTByeT (KH. |, mpeanoxeHue 10)
([92], 1. 1, ctp. 24).

VimeHHO B 60pbbe MPOTMB NNaToHM3Ma MaTemMaTUKW TOro Bpe-
MeHW CcTanu nepexoAauTb K pelleHU0 3ajay He OAHUM TO/bKO
YMO3PUTENIbHbIM MNyTeM, a [AOBEAEeHMEM WX [0 [EACTBUTENbHOIO
NocTpoeHuns, KoTopoe TpeboBanocb, ecnM maTemaTuka [OJKHa
6blna nNpakTUYecKM NpuMeHATbCA. Ha 3Toli nmouBe yTBepAWMNIOCH
M MOHATUME «AUOPUCMOC» — YyKa3aHWe Heo6XOAMMbIX YCNOBUM, fe-
nawwmx pelleHne BO3MOXHbIM. Tak, npexje 4yeMm pewaTb 3agadvy
0 MNOCTPOEHUM TpeyrosbHMKA MO 3afaHHbIM CTOPOHAaM, [OKa3bl-
BaeTCA HeobX0AMMOEe YCNOBME: Kaxpas M3 CTOPOH AO/HKHa 6biTb
MeHbLEe CyMMbl ABYX gpyrux (kH |, npegnoxenue 20, 22) ([92],
T. 1, cTp. 32, 94).

Monemnka Mexay obeMmu LWIKONAMU NpUBENa TakXe K TOMY,
4YTO 6bIIM QUNOCOYPCKM OCMbICNEHbI MPAaKTUKOBaBLUNECS YXKe faBHO
MeTOAbl PEeleHNs 3ajay: aHaau3, KOTOpblidA M3yuvaeT Lenoe nyTem
pa3fioXXeHUA ero Ha 4acTu, W CUHTe3, KOTOpPbIA MCXOAWUT M3 Ya-
CTeil, coefMHsAeMbIX UM BOeAMHO. Bo3HuKWKe B lWKofe EBAOKca
paccyxgeHns 06 aHanu3e U CMHTE3e BKAKOYEHbl B 6ONbLLWMHCTBO
cnuckos «Hauan» Esknupga B kHury XIII.

bopb6a MeXxAay MNaTOHOBCKON W eCTeCTBEHHOHay4YHOW LWKO-
namy npueena K TOMY, 4TO cTanu obpawiaTb YCWIEHHOe BHUMa-
HWe Ha onpefjefieHUa MaTemaTuyeckux 06bekToB. OnpegeneHus
Yncen Kak YeTHbIX, HeYeTHbIX W T. N. MAATOHUKU MEPEHANN MOYTK
6e3 M3MeHeHW OT nudaropenues. WHauye o06cTOSN0 Aeno
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C onpeaeneHNsMU reoMeTPUUYECKMX OOBEKTOB. ITW onpeaeneHus,
CCblflaloLIMecs Ha YYBCTBEHHO-HarfsfHble NpefcTaBNeHNs, BbITe-
Kalowme K3 IKCMepUMEHTa, ABHO WUCMbITaNM Ha cebe BAUSHUE
€CTEeCTBEHHOHAYYHOW LWKOAbI MAW MNPSAMO BO3HUKIWU B Heill. K HuM
OTHOCWTCA W npuBoauMmoe [naToOHOM onpejeneHWe NPAMON Kak
.«/IMHUKN, cepefnHa KOTOpPOl MoKpbiBaeT o06a KOHUa», T. e. ANd
rnasa, MOMELLEHHOTro B /I060M U3 KOHLOB OTpe3ka W TNaasiiem
BAOMb HEro, NpsMoOi OTPe30K NpeAcTaB/seTcsa TOUKOM.

XoTs cam [naToH He cpgenan HWKaKMX MaTeMaTU4eCKuMx OT-
KPbITUIA, B ero nNoCoMCKNUX M NOMUTUYECKUX Auanorax ymnomu-

HaeTCs HeMma/io MaTeMaTM4YecKuMx BOMpPO-
N M cos.

Tak, B Aananore «Pecny6nuka» Mna-
TOH, Mepeyncnas npeaMeTbl, KOTOPbIM
cnegyer obyyatb Oyaywero rocygap-
CTBEHHOr0 flesiTeNs, HasblBaeT BMepBble,
KpoMe 4eTbipex nudaropecknx auc-
UMMNANH, — apuMeTuKH, reomMeTpuu,
acTPOHOMUM U MY3bIKW, — KaK OTAefb-
HYH AUCUUNIVHY ele CTEepeoMeTpuio.
Ho 3TO, KOHEeYHO, He 3HauyuT, 4YTo A0
MnaToHa rpekn He 3aHMMaNUCb CTepeo-
meTpueil. TOYHO TakK Xe U3 Toro, 4Yto NATb
NpaBuUIbHbIX MHOFOrpaHHWUKOB Ha3blBanW «MnaToHoBbIMM TeNa-
MW», He CNeAyeT, UYTO 3TM MHOTFOrpaHHMKM GblNM OTKPbLITHI MnaTo-
HOM—BTO Ha3BaHWEe OHW NOAYYUNIU MOTOMY, 4TO B «Tumee» [lna-
TOH NpUNNUCbiBaeT aToMaM YeTblpex 3/eMeHTOB (OpMYy MepBbIX
.UeTbipex MpaBW/IbHbIX MHOTOrpaHHWKOB, a WMMEHHO, TeTpasjpa -
OFHI, MKOocasjgpa — BOJAe, OKTasgpa — BO3AYXy H Kyba — 3eMmre,
Mexay Tem Kak ¢GopMmMy nfTOro npaBUbLHOIO Tena — AojekKa-
3apa— nNo MHeHuto [natoHa, 60r npupan BCe/eHHOW B LE0M.
Ha cpefHeBeKOBOM BoOCTOKe 3TM MHOrOrpaHHUKM TaK M coXpa-
HUNM Ha3BaHWS TeNo OrHs, Teno 3eMAn U T. f.

Hanb6onblWy WN3BECTHOCTb W3 MaTeMaTU4eCKMX MecT, coaep-
XallMxca B COYMHeHMaX MnaToHa, monyyunu, ofHako, ABa MecTa
B «MeHoHe». B ogHom u3 Hux ([99], ctp. 176 184 (82a—856),
Cokpat, Xefasa [oKasaTb, 4YTO MNO3HaHMe OYATO Obl CBOAMTCA
K BOCMOMWHAHWIO AYWW O TOM, YTO €A YX M3BECTHO W3 MPOXMU-
TOW A0 POXAEHUS XWU3HW, CTaBUT Manbynky-paby MeHOHY psij
HaBOASAWMX BOMPOCOB, TpebywWMUXx B OTBeT Nubo «ga», nu6o

«HeT», W BeAylWUX K reoMetpuyeckomy mnocTpoeHutwo V 2 CHa-
yana Manbyuk nonaraet (puc. 15), yto AKMP 2ABCW, no-
TOM, YTO YABOEHMe 3KBa,qpaTa ABCW nonyumm, B3AB KBajgpart co

CTOpOHOI, paBHOW y AB, HakoHeu, 4TON[ANO = 2ABCO Kak
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3ameTun ®paese [81], 3To paccyxjeHue Kak 6bl NMOBTOPSET M«TOf
noA6opa, KOTOPbIM MepBOHAYanbHO MNOALICKUBANWN MNPUGIMKEH-

Hoe 3HauyeHuMe V 2. BTopoii mMaTemaTuyeckuii oOTpbIBOK B Me-
HoHe ([99], cTp. 186— 187 (86e—87B)) HACTONIbKO HESACEH, 4TO
0ony6/MKOBAHO OKO/I0 MOAYCOTHW pas3fIMYHbIX €ro UCTONKOBAHWIA.
Mo-Bngumomy, 34ecb FOBOPUTCS O TOM, 4YTO TPeYrofibHUK faH-
HOll nnowagn npu OAHWX YCNOBUAX MOXET 6biTb BNMCaH B AaH-
Hblli Kpyr, a npu APYrux — HeT. NaToOHY NpUMOUCLIBAIOT TaKxe
npaBuMi0 MNOMyYeHWS B3aMMHO MNPOCTbIX NUdaropenckmx uwucen
X=4p2— 1L y= Ap, r = 4p2+ 1 rge X u r—pgsa CocefHUX He-
YeTHbIX 4Yucna.

HakoHel, lnaToHy npunucbiBaeTcA pelleHWe 3ajayun ypBoe-
HMA Kyba, BepoOATHO, MpUHajfiexaliee Ha camMOM fJefie KakoMy-
HMOYAb coBpeMeHHUKY MeHexma (IV B. A0 H. 3.) WU XUBLIEMY
nocne Hero. MeHexm MPWMEHUN OTKPbITble MM KOHW4YeCKue cede-
HUA 418 HaxOoXAeHWa [BOWHONM cpefHeil NponopuMoHanbHOW K aan
[Ba pelweHna 3agavn yasoeHus Kyba. [lycTb (puc.- 16) AO =
= 20B, AO :OM —OM : 0N = OM : 0B, Torpa NMeeM
OB ®sOM —O0ONe = PM2 a cnepoBaTenbHo, P fieXXuUT Ha napa-
6one, MmMetolwen BepwnHy O M paccTosHMEe A0 AUPEKTPUCHI, paBs-
Hoe OB, ogHoBpeMeHHO AO mOB = OM-Obl = PA*PM, n 3Ha-
unt, P nexut Ha runepbone, mmeroweil ueHTp O M acUMNTOTHI
OM u 0/V. Takum 06pa3om, TOUKYy P nonyuymm Kak nepecevyeHue
napabonsl u runep6onbl. TakoBO nepBoe pelweHne MeHexma. Bo
BTOPOM peweHun (puc. 17) runep6ony 3ameHsieT BTOpas napa-
6ona c BepwunHoli O KM paccTosHMEM A0 AUPEKTPUCHI, PaBHbIM
OA, n6o umeer mecto AO «ON' = OM2 —Pbl2 K 3Tomy peue-
HUIO NpUMblKaeT KakK pa3 TakK HasbiBaemoe pelleHue [llnaToHa.
Ecnun  3ajaHHble  OTpe3kKM W cpefjHuWe  NponopuuoHanbHble
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pacnonoXxum KpectoobpasHo (puc. 18) B TOM Xe NOpPsAAKe, KaK OHWU
cnefylT B Mponopuum, M Mbl npoBegem oTpeskun AM, MiV, MB,
TO fiCHO, 4T0 yrael AMK wn MMB 6ygyt npsmbimu. ®urypa
AMIVBO, rge gaHbl AO u BO n yron AOB npsimoli, MOXeT 6biTb
MoCTpOeHa npu noMowmn ABYX
NPAMOYTO/bHbIX YT O/bliNKOB.
OAMH M3 HUX PpacnosioXum Tak,
4yT06bLl OfHA ero CTopoHa MpPoOxo-
Avna 4vepe3 B, a BepwuHa nexa-
Na Ha npogo/mkeHun AO\ 3aTem
3acTaBMM BTOPOA CKONb3UTb MO
nepsoMy Tak, 4ToObl OfHa ero
CTOpOHa npoxoauna u4epes Jl, n
nonbiTaemcs, nosopayuMsas npu
3TOM HAaCKONIbKO Hajo nepBblid
YroNbHUK, A06MTbCA TOro, 4YTOOLI
BepLIMHa BTOPOro YrojbHWKa no-
nana Ha OC.
TeaTeT AQUHCKUIA. YUeHunK Te-
opgopa n3 KupeHbl, TeateT AQuH-
cknii  (okono 414—369 rr. 4O H. 3.) BHeC fBa BaXHbIX BKnaga
B MaTemMaTuKy, Bolwefwue nos3xe B «Havana» EBknupa. Bo-nep-
BbIX, OH Aan knaccudpukauuto mppayunoHansHocTeli. Kpome oTpes-

KOB, COU3MEPUMBIX U HECOU3IMEPUMBIX Ya, BBOAUTCA TaK Has3bl-

Baemas Megumanb (B Hawem o0603HavyeHun V VaVb, rge a um
b— consmepumsbl), fanee 6uHomMuMans Ya-\~¥b. nepsasa 6u-'

Meaunans V YaVb-\-VVc Y, roe npousBefeHme

A"VaVb-VVcVii pauuoHanbHO, W BTOpas 6umegmnanb
WaVb+ WCyVl, roe  npoussegeHue V vaVbXx

X1/ VcVY#&— nppaynonanbHo, HO umeeT Bua Y €. 3ru  wecTsb

BUAOB BeNMUYMH 06pas3yiloT MepBylo rekcagy, B KOTOpoil npowusse-
[eHne KBafpaToB 06eux cnaraembix, 06pasylolnx faHHYIO BeNu-
UMHY, Bcerga pauuoHanbHo. BTopas rekcaga mppauuoHanbHoCTel
OTNMYaeTCcs OT MEpBO TeM, YTO YNOMSAHYTOe TO/NbKO 4YTO MPOuU3-
BeeHMe uppaunoHanbHo. TpeTbs W yeTBepTas rekcadbl aHano-
TMYHbl MpeabIAYWMUM [ABYM, OT/IMYasACb OT HWUX NUWb TEM, 4YTO

MECTO C/IOXEHWUS 3aHMMaeT BbluMTaHWe, BenuMuMHa suga Ya—
- ¥Yb (B Hawem HanucaHum) Ha3biBaeTCA BbIYET WM «amno-
TO i». B «Hauanax» EBknupa knaccugukauum u cBoicTBaM mppa-
LUMOHaNbHOCTEeN MocBflleHa BTopas 4acTb X KHUruM (kH. X. npeg-
noxeHue 21— 115) ([92], T. 2, cTp. 124— 254). TeaTeTy NpuHagne-
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XUT TakXe B TOW unuM [pyroii mepe MOCTPOeHUe MNATU MpPaBUb-
HbIX MHOrorpaHHWkKoB, Bowepwee 3ate-4 B XIII kKHUry «Hauvan»
EBknuga.

EBpokc KHuAckuii. HenocpeACTBEHHbIM MpPeALIECTBEHHUKOM
Esknunpa 6611 EBaokc KHugckuini (okono 408—355 rr. fo H. 3.),
yyeHUK ApxmuTa TapeHTCKOro, rnaBa KU3UKCKOW LIKOMbI, KOTOpas,
HecMOTpA Ha CBOM CBfi3M C nudaropeiiLamyM M NAaTOHUKAMU, Bbl-
cTynana npoTUB CNEKYNATUBHOrO0 MOHUMaHHA NpUpPoAbl, MPOTUB
acTponorum u npoyein MUCTUKK, 3a HabNOeHWe W 3IKCMEePUMEHT,
3a YMUCTO HayyHoe 0ObACHEHMEe ABNEHWMI. IBAOKC 6bl He TOMbKO
KPYMHbIM MaTeMaTUKOM, HO W acCTPOHOMOM, YCBOWBLUMM BOBpeMSA
cBoero npe6bbiBaHWA B ErnTe (okono 380 r. 40 H. 3.) erunetckue
aCTPOHOMWYECKUE 3HaHWA, nocTpouBwMM o6cepBaTtopuio B KHuge
M cO3jaBIMM MEPBYI YNCTO MaTeMaTUYeCKYH TEOpUIO LABUXEHUS
nnaHeT. BaxHelwunm BkNagoMm EBAOKCa B MateMaTUKy SBASeTCS
ero Teopus OTHOWeHMWi. Tlocne OTKPbITUA HECOU3MepUMOoCTei
npexHsas nudaropeickas Teopus, OCHOBaHHas Ha MOHMMaHWKU OT-
HOLWEeHNA [BYX OTPE3KOB KakK OTHOWEHUA [ABYX LENbIX 4ucen,
a Mno3aToMy npurofgHas nuWb AN COU3MEPUMbIX BEUYUH, He
mMorfna [ofiblwe CAYXWTb ANA peleHus reoMeTpuyeckux 3ajaud.
Mo3aTomy reomMmeTpbl CTpeMWaUCb Mn3beraTtb OTHOLIEHWI, 3aMeHsAA
nX, rge TONbKO BO3MOXHO, APYrMMU MeTOAamu. OTO HalNo CBOe
oTpaxeHue B «Hayanax» EBKAuAa, nepsble YeTbipe KHUTKM KOTO-
pbIX 06X0ASTCSA 6€3 OTHOLWEHWA, a BMECTO HUX 3a4vacTyl npume-
HAIOTCA BECbMa OCTPOYMHble MpUEMbI.

Ho Te xe 3agaunm (n gaxke B 60see obuem Buae) pelwarTcs
B LUIECTOM KHUre «Hayana C NOMOLLbIO OTHOLUEHWI, MOcCAe TOro
KakK KHura V usnaraeTt obliee ydyeHue 06 oTHOWeHMAX EBpokca,
caMoOe CyLWecTBEHHOE B KOTOPOM TO, YTO MOHATWME «OTHOLUEHUA»
NPUMEHMMO B HEM KaK K COU3MEPUMbIM, TaK U K HECOU3MEPUMbIM
oTpe3Kam.

IMOCKONbKY, C TOYKU 3pPEHUA LPEBHUX, HECOU3MEPUMbIe OTPE3KU
He MOrau cpaBHMBATHLCA APYr C APYrom npu nomowm yucen (Tak
KaK MOHATME MppauMOoHaNbHOro Ymcna OTCYTCTBOBANO), HYXHO
6bI10 co3jaTb Apyroe MOHATWE, OT/IMYHOE OT uYucna, KOTOPbIM
ABU/IOCb «OTHOLWIEeHUe». be3 Hero Henb3s 6bIN0 B 06WeEM clydyae
paccmaTtpusaTb NPOMNOPLMOHANBLHOCTL OTPe3KoB, a C/efoBa-
TeNbHO, U nogobue TPeyrofbHUKOB W T. L.

lMoHATME OTHOLWeEHWA BbiACHAETCA B Tpex onpegeneHusax (Es-
Knng, «Havana», kKH. V, onpegeneHna 3, 4, 5) ([92], T. 1,
cTp. 142). Bo-nepBbiX, ycTaHaBAMBaeTCs, 4TO HEOOXOAUMBIM YC-
JIOBUEM TOrO, 4TO [Be BeAWYMWHbI HAXOAATCA B OTHOLIEHUN,
ABNAETCA WX OAHOPOLHOCTb, @ OCHOBAHWEM OTHOLWEHUSA CAYXUT
KONM4yecTso BO-BTOpbIX, YCTaHaBNWBAETCA, UTO [faXe He BCe
OAHOPOLHbIE BENYMHBI MMEKT MeXAY cob60l OTHOLWeEeHWe; 4TOObI

8 3. KonbmaH
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Lne O4HOpPOAHblE BeAWYMHbI A ¥ B uMenn OTHOLWeHMe, Heob6xo-
AWMO, 4TO0bbI, ecnn A > B, cywecTBOBan0 Takoe 4YMCAO M, 4TO
A < nB. Takum o06pa3omM, 34ecb Mbl MMeeM KakK 6bl B 3apofbilue
akcuMomy, nNOJIyYMBLUYIO Ha3BaHWe akcuombl EBAoOKca — Apxu-
mMefda, MOCTY/UPYIOLLYHO, YTO KaXAble ABe BeAUYUHbl AOSXKHbI 06-
najaTb yKasaHHbIM CBOMCTBOM. HakoHel, N-TpeTbuX, faHO onpe-
[JleeHne paBeHCTBa OTHOLWEHWIA, Hanbonee BaXKHOe, TaK KaK MNllb
6narogaps €My OTHOLWEHWSA MOryT MPUMEHATLCA B MaTemaTuke.
OTHoweHune BennunH A n B paBHO oTHoweHMO BennyuH C un O,
ecnum Ansa NbbiX uenbix yucen T v n u3 TA 72>nB cnegyet, uTo
TC noO, nuns TA”~ nB cnegyer, uto TC ~ nO. bonec no-
LPO6GHO Mbl  pacCMOTPUM TeOpuiD OTHOLWEHUA EBAOKCa HMXKe
(cm. cTp. 139— 140).

Teopua oTHOWweHWA EBAOKCa No3BOAMNA CYMTaTb, YTO ABa OT-
pes3ka HaxofATCA B OTHOLEHUW W TOrAa, Korga OHW HecousMepw-
Mbl, T. €. KOrfa WX OTHOLIEHWe Mbl Bblpakaem uppaLnoHaNbHbIM
YMCNOM, MOHATUA KOTOPOro He 6bINO Y ApeBHMX. CnepoBaTesbHO,
3Ta Teopusa 3amMeHsna B HEKOTOPOM CMbIC/e TEOPUIO LeACTBUTENb-
HbIX YMcen W faBana BO3MOXHOCTb MOCTPOUTb TEOPWUID NOAOGHbIX
reoMeTpuyecknx uryp.

Teopusa oTHOWeHWA EBAOKCA TeCHO cBfA3aHa C ApPYruMM BKna-
fgom EBpokca B maTeMaTuky, ¢ metogom, nonyumswmm B XVIII B.
HasBaHWe MeTofa ucuepnbiBaHuA. B npegmcnoBum K nNepBoil KHUTE
COUYMHeHus «O wape u uuanHape» Apxumen OTMeTUA, 4TO NIMWb
EBAOKC [0Ka3a/s OTKPbITble, MO He AOKa3aHHble [JeMOKPUTOM Teo-
pemMbl O paBeHCTBE 06beMa nupamuigbl M OAHOW TpeTn obbema
NpU3Mbl C TEM >X€& OCHOBaHMEM W BbICOTOW, W aHanorMyHo, Ko-
Hyca U uumnuHppa. A B npegucnosum K «Keagpatype napabonbi»
Apxumep pob6aBnseT, 4YTO 3TO [0KA3aTeNbCTBO 6bII0 AaHO Mpu
MOMOLLYM NIEMMbl, CXO4HOW C akcuomoii EBpokca — Apxumepa.

MeTo4 ucyepnbiBaHWA, npumeHsembln B XII kHure «Hauan»
EBknnga, cocTtouT B chaeaytouwem. [na Toro 4tobbl AoKaszaThb,
4yTO njowagn KPyros OTHOCATCA APYr K APYry Kak KBajparbl,
MOCTPOEHHble Ha wux pAuameTpax (puc. 19), BnuWweM B Kpyru
c AnameTpamu i u B kBagpathl, uMewowme naowaam a n A. Torga

6ygem umeTb OTHoweHue ~ ~{~) e+ KoTOp°e 6bINO AOKA3aHO

paHblue. BnucaHHblli KBagpaT, Hanpumep a, 6yaeT 60Mblue, Yem
MoMIOBMHA OMWCAHHOTO OKOMO Hero kKpyra /r, Tak Kak KBagpaT a
paBeH NONOBMHE OMWUCAHHOTrO OKOMO Kpyra K KBagpaTa, KOTOpbIi,
pasymeeTcs, 60Nblle Kpyra K. TO e OTHOCUTCA H K KBagpaTyp
W OMMCAHHOMY OKONIO Hero Kpyry K- [lanee Bnuwem B 06a Kpyra
npaBu/bHble BOCbMWYFONbLHUKM b M B, pasgesnB COOTBETCTBYIO-
Wue Ayrn nomnonam AHaIOTUYHLIM pPacCyXAeHUEM HeTpyAHO AO-
Kas3aTb, YTO KaX[blii U3 A06aBNEHHbLIX K KBaApaTy a TPeyrofibHu-
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KoB 6yaeT 6ofblie, YeM MOJ0BMHA OMWCAHHOFO OKO/I0 HEro cer-
MEHTa Kpyra K, a cnefoBaTefbHO, Njowaib b BOCbMUYronbHUKa
6OI'IbLIJ63 Tpex ueTBepTeil nnowagum kpyra K. Tak Xxe Gyaet

m B>T1 /(. MNpn atom gna nnowagen b u B Takxe OygeT UMeThb

MECTO OTHOLUEHWNE e [lpoponxas 3TOT npouecc, T.e.

BNUCbIBas MNOCNEA0BAaTENbHO MNpaBU/bHblE 16-yronbHukn ¢ u C,
3aTeM 32-yrofibHUKW € U E ¥ T. 4., Mbl, BO-MEPBbIX, COXPaHUM AN

o a b c
X naowajen Bce TO Xe OTHOWEHUE —~C = ~[[= ume

\")2 1, BO-BTOpPbIX, BMMCAHHbIEMHOTOYTONbHUKMN GYAYT BCe
6ofblle McyepnbiBaTb Kpyru K v K. Mo nemme EBAoKca, — ecnu 0?

KaKoW-HU6Yyab BenWUMHbl M OTHATb CHauana BeNWYMHY GO/bLIYIO
MofoBUHbI M, 3aTeM OT ocTaTka — Be/MYuMHY GONblY ero Mnoso-
BUHbI U T. 4., TO NOCAe AOCTaTOYHOrO KOAMYECTBA LIArOB OCTaTOK
BCerga MOXeT ObiTb CAefaH MeHblue, YeM no6as Hanepej 3afaH-
Has BenuuumHa T. CnefoBaTe/lbHO, OCTalOWMECH YacTW Kpyros
MOTYT ObITb CAenaHbl CKOMb YroAHO ManbIMy.

pekn XoTsl H MO/Mb30BafNCh MPaKTUUYECKW MNpefeNbHbIM nepe-
XO[lOM, HO He co3janu cebe ero noHATUA, a TeM Gofee He pacno-
naranu Teopueir npegenos. [M03ToMy, uTo6bl A0Ka3aTb, 4YTO He
TONbKO BMWCaHHblE MPaBWbHbIE MHOFOYTOMLHUKM C BO3pacTalo-
WKWM YUCNIOM CTOPOH, BCe GONblUe WcYepnbiBalolWme Kpyr, OTHO-
cATCS ApYr K ApPYry Kak KBajpaTbl AMaMeTpOB, HO 4YTO 3TO Xe
OTHOLWIEHWE WMEKT W OMUCAHHbIE OKONO HWUX KPYTW, OHH MO/b30
Ba/Cb 40KA3aTeNbCTBOM OT MPOTUBHOr0. [peku MmokasbiBanu, YTo
MPOTMBOMO/OXHbIE NPeANONoXKeHUs, GyATO OTHOLIEHWE Mol agei

Kpyros 60NblIe MAN MeHblUe OTHOLWEHUS KBagpatoB AunamMeT-

pOB, NPUBOAAT K NpoTuBopeunsm. Camblii MeToj AoKaszaTenbCTBa
OT MPOTUBHOIO HOCWT SIBHbINi OTMEYAaTOK CBOEr0 MPOUCXOXAEHMUS

g*
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M3 NONUTUYECKUX U CYAeBHbIX CNOPOB — OH NPUMEHANCA ANA TOro,
4yTobbl CBeAeHMEM K abcypay YAMuuTb MPOTUBHYKO CTOPOHY B He-
npasoTe.
lMepBOHaYasbHO MeTOJ WMCYEPMNbIBAHWA MPUMEHANCA NULWbL ANA
fLoKa3zaTenbCTBa TeopeM, A06bITbIX MPXU MOMOLWM APYTUX MeTOLOB,
B 0CO6EHHOCTM MpX NOMOLWM Hefe/MMbIX, NMPABOMEPHOCTb UCMNO/b-
30BaHUA KOTOPbIX ocrnapueanacb. Ho montopa Beka cnycts Apxu-
Mel, TakXe MPUMEHABLLUUIA MeTOo[ HefenuMbIX KakK 3BPUCTUYECKUI
MEeTOf, BMeCTe C TeM YCOBepLIeHCTBOBa/ MeTO[L WCYEeprnbiBaHuWA,
BeCbMa MCKYCHO pellas UM pa3Hoob6pasHble 3afjayn onpepeneHus
nnowagen n o6bLEMOB.
leomeTpuyeckaa anrebpa. [MpunoxeHue nnowapeii. OTKpbI-
Te HecOoU3MepuMOCTW, HEBO3MOXHOCTb BbIpa3uTb OTHOLIEHUE
No6bIX [ABYX OTPE3KOB OTHO-
WeHMeM [ABYX LOMAbIX 4ucen
npuBenn K TOMY, 4TO TpeKkwu
cTann ynoTpe6naTb He apug-
METUYeCcKne, a reomeTpuye-
CKMe OTHOLWeHUs Ans Bbipa-
XEeHNA 06WNX OTHOLWEHUI Me-
XAY BenuunHam». Y HUX CO3-
fanacb cBoeobpa3Had «reo-
meTpuyeckas anrebpa» MNmeH-
HO N0 3TOW MNpWYUHEe, a BO-
BCE He Wu3-3a ocoboro npej-
pacnosioXeHUs «rPeyeckoro fJyxa» K TreomeTpuyeckum dgop-
MaM, Kak 3TO YTBEpPXJAalT WAeanucTbl, Yy TPEKOB Teo-
MeTpua cTana urpatb ponb anrebpol. [Ana  TOro 4ToObI
pewnTb ypaBHeHue ax = b2 rpeku paccmatpumsanu Ne Kak 3a-
JaHHYK nnowajb, a — Kak 3ajaHHblii 0Tpe3oK, X — Kak Heus-
BECTHbIA 3ajaya CBOAMAACH K MOCTPOEHUIO MPSAMOYrOfibHUKA
C 3aflaHHOW nnowajbl U OAHOW CTOPOHOW, WKW, KaK OHU TOBO-
punun, K «nNpuaoxeHuto»  (TcapcXTt;) nnowagm K AaHHOMY OT-
pesky. Ecnm AB = a, nm ACOE = b2— npamMOyronbHukK, no-
CTPOEHHbI Ha Npojo/mKeHUU oTpe3ka AB, To nocTpoeHue UCKoO-
MOro X ocywectsnsetca Tak (puc. 20): npogomkum BE pgo
Toukm P, B KoTopoili KOE nepecekaeTca C nepneHamkynsapom BP
K AB, 3aTem coefuHUM TO4Yku P m A u npofo/mKum [0 nepece-
yeHuns ¢ npogomxkennem OC B TOouyke C, HakoHeu, nposegem IH
napannensHo AB po nepecedeHuii /| n W ¢ npogomxkeHuamu EA
n PB Jlerko 3aMeTuTb, 4YTOo npamoyrofbHukn ABLU un ACBE
paBHbl, TaK KakK MOfy4yalTCcs BblUMTaHMEM paBHbIX naowagei u3
paBHbIX TpeyronbHukoe PHC wn PCO, a cnegosaTensHo,
x = CO = Ai —BH. Takoro poaa 3agayu Bownu B «Hauana»
Esknnpga (kH. |. npegnoxenue 44, 45) ([92], 7. I, ctp 55 56);
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Meroi «nNpuaoXeHWa naowajein» faBan BO3MOXHOCTb pellaTb He
TONbKO /IMHEWHbIE, HO M KBaZpaTHble ypaBHEHWUS.

B 6onee ob6buiem Buge MeToh MPUAOXKEHWUS inowagein npume-
HANCA ANA pelweHWs 3ajad, BeAyWMWUX B COBPEMEHHOM HaM MUCTON-
KOBaHWM K peLeHU0 KBaApaTHbIX YPaBHEHW/ C OAHWUM Heus-
BeCTHbIM  [lpu 3Tom pasnuyanu fea cnyvasd. B nepsom
Tpeb6oBanoch Ha faHHOM oTpe3ke AB = a nocTpouTb NpsM Yrofb-
HMK ABLU ¢ nnowapgbtd ax, paBHbIA JgaHHOMY KBagpaTy

A2(6<-|-~, Tak, u4TOo6bl YacTb MNAOWAAM, HeAocTalolas [0

npsAmoyronbHuka ABLU, 6bina kBagpatom (AEPI = x2). WHaue
ropops, TpebyeTcd p WWUTb YypaBHeHWe ax — x2= b2 3710 no-
CTpOEHMe, Ha3BaHHOe [APEBHUMU 3/IMNTUYECKUM MNPUNOXEHUEM
nnowageit (o1 «LU.rdp;» — HexBaTKa), Mbl MOAy4aem Mpu Mno-
MOLWW CcBefleHUa K npegbiaylie-

My (puc. 21). Toukon C pe- B C E

num AB nononam n cTpouM nep-

neHagnkynap CW = b. 3aTtem Ha

AC Haxogum TOuky E Tak, ~

YyTOObI BE = AC. HakoHeu,

cTpoum npamoyronbHUK ABLU

Takum o6pasom, uto Al = EA.

[oka3aTenbCTBO Mbl MOAYYUM,

pononHus CA po kBagpata ACKE

n EA go npamoyronsHnka AEME,

paBHOBENINKOTO npAMOYrob-

HUKy BCWH. Torga ouyeBuMfHO, 4YTO nNpAMOYrosbHuUK BEPH wu
rHomoH CAEMPM paBHOBeNWKKW, a cnefoBaTesbHO, 3TOT NPAMO-
YroNbHWUK, paBHbll b2, paBeH pasHocTu KBagpatoB ACKb —

— i\PMK = . Takum o06pa3om, y — X MOXHO
NoNy4YnTb C NOMOLWbIO Teopembl Mugaropa kKak kateT CE B Tpe-

yronsHuke CEB, rge Cb = bu CE = KakK Mbl U caenanu.

AHaNornyHoe MOCTPOEHWE MPUMEHANOCL WM ANA C/lyyasd runep-
6onnyeckoro npunoxeHusa nnaowagan (0T «6-epBoATp — n36bI-
TOK), Korga Tpe6oBanocb NOCTPOUTHL (pUC. 22) Ha [JaHHOM OT-
peske AB = a npamoyronbHuk ABLU ¢ nnowapgbio ax, paBHbI
faHHOMY KBagpaTy Ne Tak, 4T06bl M36bITOYHAA 4YacTb naowagu
Hag npAMOYronbHuMKOM 6bina kBagpatom (AEPI = x2). Q3Ta
3afilaya COOTBETCTBYET  pelWeHU0  KBagpaTHOro  ypaBHEHUS
ax + x2= b2 3pecb PM = BC n CE = BA

MeTo4 nNpunoXeHus nnaowagei, faloWwuin B reoMeTpuyeckKom
.BUAe [OelCTBUTENbHbIE TMOMOXUTeNbHble peleHns KBagpaTHbIX
YpaBHEHWA, NpUM HAACA  Mpexpae BCero AN MNOCTPOEHUA
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BMWCAHHOI0 B KPYr MPaBWU/bHOr0 MHOTOYrofibHWKa, YMC/I0 CTOPOH
KOTOpPOro pasHo 5-2" wnm 3-5-2". npu 3agaHHOM paguyce uamu

npu 3afaHHOM CTOpOHeE.
B panbHeliweM Tpu cayvas NPUAOXEHWs naouiajen mnoayyunu
CBA3b C KOHMYECKUMMU cedyeHUAMU. OTKpPbITUE MNOCAELHUX MPHNK
coiBaeTcd  MeHexmy, 6paty

B C A E [wnHocTpaTa, XWUBLIEMY B ce-
( |~ peguHe IV B. fo H.3. Kak un
H ~H / 7 N ero 6pat, NpUMEHUBLIWIA ANS

peweHns 3afavyn  TPUCEKLUM
yrna KBagpatpucy, OTKPbITYHO
Mmnnmvem 3nnagckum (VB
00 H. 3.), MeHexm 3aHMMancs
peweHneM  3afjauu vBoe-
| M  Hus Kyb6a.
Jenn, 3Ta 3afjava CBOAMMACH
Puc. 22. K HaxoXAeHuto [BYyX cpej-
HUX MPOMOPLUUOHANIbHBIX X W
y MeXxAay oTpe3kamMu a U b n3 a:x =*x:y —y :b, rge, cnegosa-
TeNbHO, X2= ay, y2= xb, Xy = ab, gnd 4acTHOro cnyyas b= 2a.
Kak coobwaetr EBTOkMiA (okono 500 r. H. 3.), MeHexm oOT-
Kpbin (okosio 350 I. A0 H. 3.), 4YTO CBA3b MEXAY OTpe3Kamu, Bblpa-
XE€HHaa Hamu B MepBblIX ABYX YpaBHEHUAX, BblpaKxaeT CBOWCTBO
(Kak Mbl cKasanu 6bl) feKapTo-
BbIX KOOpAMHAT Onpefe/ieHHOW
KPUBOW, MNONYYEHHOW ceyeHneM
NPSMOro MPSAMOYTOAbHOTO Kpy-
roBOro KoHyca M/IoCKOCTblo, Mep-
NeHANKYNAPHON K o06pasytoLel
W aHanornu4yHo Ans TpeTbero
ypaBHeHNA, — CBOMNCTBO KPWBOWA,
nofiyyaemMoi  cevyeHuem  Tyno-
YrONbHOT0 KOHVCa MI0CKOCTbIO,
nepneHANKYNAapHON K ero ob6pa-
3yloLen. Echm  OBC — ceve-
HMe  NPAMOYrofbHOr0  KOHyca
(puc. 23), npoxopsuiee 4epe3 ocb OK, m AH—cneg ceyeHus,
npoxoaswero nepneHAuKynapHo k OB M NNOCKOCTM uYepTexa,
To Touka N nepeceyeHnss BC n AH O6ypget cnegom Touku. P kpu-
BOW. Tak kak BC aBnseTca guameTpoM KpPYroBOro cevyeHuUs KOHyca,
TO WMeeT MecTo paBeHCTBO bIP2= Bble+bIC, wunn, nockKonbky
Bbl=/2 Abl n biC= V2 +«CH = V 2-A0, blP2= 2-A0- Abl
nnn e, ecnn o06o03Hayum Abl —Xx, bIP —y, AO = p, y2= 2px.
AHanornyHo MeHexm MOr MOMy4YUTb U COOTBETCTBYIOLLEE YypaBHe-
Hue (KOHEYHO, B CJIOBECHOM BbIpaXeHWW) AN PaBHOBOYHON

Puc. 23.
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runep6onbl, CHa4yana OTHOCUTENbLHO €e Oceidl, a 3aTeM U acUMMTOT.
TpeTbe KOHWYECKOE CeYeHHe, — 3/INUMC, — KOTOPOoe, B BUfe Mpoek-
UMM Kpyra M KOCOro CeyYeHWsi KPYyrosoro LUAMHAPA He MOr/o He
6bITb 3HAKOMO rpekam, MeHCXM cTpoua Tem >e cnocobom, 4To
N CeYeHWe OCTPOYTroJIbHOr0 MPSAMOro KPYroBOro KOHyca MJoCKO-
CTblO, NEpPneHAMKYNApnoi K ero obpasytoLlen.

Kpome Teopun nponopuuwii, EBAOKCY NPUHALNEXUT, Kak
yTBEpXAaeT Apxumepd B MpeauciioBUnm K KHure | CBOero coyuHe-
HUA «O wape n UUINHAPe», L0KA3aTeNbCTBO TEOPEM, YTO 0ObeM
nupamuibl paBeH O4HON TpeTu 06beMa MNpPU3Mbl C TEM XE€ OCHO-
BaHMEM U BbICOTON, M 4YTO 06bEM KOHyca paBeH OJHON TpeTw
ob6beMa UMNMHAPA TOrO Xe OCHOBaHMA U BbICOTbl, a TakXe foKa-
3aTeNbCTBO TEOPEMbl O MPOMOPLMOHANbHOCTM O06bHEMOB LWIAPOB
Kybam ux LuameTpoB.

YTepsaHHbI acTpoHOMUYeCKuid Tpya EBAokca «O CKOpPOCTAX»
cofepXan TeOopuilo KOHUEHTPUYEeCKUX Cchep — NepBy MNOMbITKY
faTb YNCTO reoMeTpuyeckoe 06bACHEHME KaXYLMUMCSH HenpaBuib-
HOCTAM B ABWXEHUAX MMaHeT, a Takxe 605ee NpPOCTbIM BUAUMBIM
asvmxeHuam ConHua u JlyHel. EBAOKC, Kak u Bce fgo Kennepa,
cyuTan, u4YTo [ABMXKEHWS HebeCHbIX TeNl KPyrosble, MPUYEM 3TK
KPYroBble [BWXEHWUSA OCYL,ECTBAANUCH NPU MOMOLKM KOHLEHTPU-
Yyeckux cep ¢ 06WUM LEeHTPOM B UeHTpe 3emnu. [pugymaHHas
EBLOKCOM reomeTpuyeckas runoTesa, AaBaBllasf Xopolwee COOT-
BeTCTBME C HabnwpaembiMu (pakTamu, npeacTasnsna LAs TOro
BPEMEHU 3amMevaTenbHOE AOCTUMXEHWe abCTPAKTHOro MbllNEHNUS.

ApucTtoTens. XoTS BeAMYalWNUA MbICAUTENb ApeBHOCTM Apu-
cToTeThb (384 -322 rr. O H. 3.) W He nucan cneynanbHoO Mo maTte-
MaTuKe, B ero (MNocoCKMX W eCTEeCTBEHHOHAYUYHbIX COUYMHEHUSX
BCTPeYaeTCs HeMano BbiCKa3blBaHW, MpeacTaBnAalOWmMX 60NbLION
NHTEpeCc [ANA WUCTOPUN MATEMATUKWU, XapaKTepusymwwmnux cocTof-
HWe 3TON Mayku B Mepuof, HeMoCPeACTBEHHO MpeALlecTBOBAaBLINA
«Havanam» EBKknAupa. Y ApUCTOTeNa yXe WU3N0XKEHbl OCHOBHblE
NPUHUMNBI NOCTPOEHUA AEeAYKTUBHON CUCTEMbI, pa3bsACHeHa CyLy-
HOCTb aKCMOM, MOCTynaToB, OMNpPefeneHWin, runoTes U f[okKasa-
TenocTs. [llof akcuomamu, KOTOpble OH HasblBaeT «06WMMWU MHe-
HUAMU», ApPUCTOTENb MNOHWMAEeT MOM0XEHUS, O06LWenpU3HaHHbIe
BO BCeX HayKax, MeXfAy TeM KakK noj nocTynatamyu OH MOHMWMaeT
jonyuleHus, nNpuHATble 6e3 [oKa3aTeNbCTBAa B KaKOW-HMGYAb OT-
LenbHoM Hayke. OnpejeneHus, Kak TMpaBWa0, He BKOYaOT
B cebs yTBepXAeHWe CyLlecTBOBaHUA ONpeAenseMoro npegmeTa;
3TO cyuwecTBoBaHMe (nanpumep, TPeyrosbHMWKa) Heo6Xo4Mmo euie
fJokasaTb. WcknwyeHne COCTaBAAT ONpPefesieHnss OCHOBHbIX
NOHATUA — eAUHULbI, TOYKKU, NUHUK. T[lOCTpPOEHME CAYXMUT [LOKa-
3aTeNbCTBOM CyllecTBOBaHuA. [lpn 3TOM, OAHAKO, MOCTPOEHHbIE
reomMeTpom (Urypbl CAy>XaT NWlb WANKOCTPaLUen: OH He CTPOMUT-
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CBOE [0Ka3aTeNbCTBO Ha [JaHHOW 4YacTHOW (urype, u ero runo-
Te3a He CTaHeT HEeBEpHOlW OTTOro, 4YTO HayepyeHHas WM JUHUA
He MMeeT B TOUYHOCTU Ty ANIMHY, KOTOPYI OH npeanonoxun ([1o0],
cTp. 199—201 (76a—77a)). 3TW ycTaHOBKM ApucToTens, Hanpa-
BNEHHble MPOTMB MIaTOHOBCKOr0 MOHMMaHUs npegmeTa MaTema-
TUKW, HaWU CBOe OTpaxeHue y EBknupa.

B cBA3W C pa3bsCHEHWEM MOMIOXEHWUA, 4YTO NpegmMeToM (uo-
coumn fBnNdeTcs cyuiee Kak TakoBoe, ApUCTOTeNb, Xefnas MnokKa-
3aTb, YTO OAHa W Ta Xe HaykKa MOXeT UMeTb Aefio ¢ 601blUM
KONMYECTBOM pPa3HOPOAHOr0 COAEepXXaHWs, BbiCKa3blBaeTca O Ma-
TeMaTU4yeckUX MOHATUAX, NOof4YyepKUBas, 4YTO OHM — abcTpakuuu
npegMeToB peanbHoro mwupa. OH nuweT: «W B OTHOWeEHUK
CyLLero MpUMepoM CAYXWUT TO paccCMOTpeHMe, KOTOPOMY MaTeMa-
TWK nojBepraeT 006bEKTbI, MOAYYEHHbIE NOCPEACTBOM OTB/EYEHUSA.
OH npon3BOAWT STO PacCMOTPEHMe, CN/OWb YCTPaHWBLUM BCe
YYBCTBEHHble CBOCTBa, Hanpumep THAXECTb W NErkocTb, XecT-
KOCTb W NpOTUBOMONOXHOeE [ei], fanee — Temno U XO0M04 W BCe
OCTaNlbHble  YYBCTBEHHble MPOTWBOMOMOXHOCTA, a COXpaHseT
TONbKO KOJIMYECTBEHHYK ONpeAeneHHOCTb W  HEMpPepbIBHOCTb,
y O4HWX — B OAHOM HanpasneHuu, 'y [ApPYrux — B [ABYX,
y TpeTbMX — B TpexX, a TaKXe CBOWCTBAa 3TUX O06bEKTOB, no-
CKONbKY MOCNefHWe KONMYECTBEHHO OnpefesieHbl W HemnpepbiBHbI,
HO He C Kakoi-HubyAb LPYroi CTOPOHbI; W Yy OAHUX MNPeLMeTOB
OH pa3bupaeT TC MOJIOXKEHUS, B KOTOPbIX OHWU CTOST APYT K ApYyry,
MU TO, YTO CBA3AHO C 3TUMWU MNONOXKEHUAMMW, Y APYTUX — UX COMU3-
MEPUMOCTb W HECOU3MEPUMOCTb, Yy TPeTbUX — WX [B3aMMHOe] co-
OTHOLLEHWEe, HO BCe-TakW Mbl NPUHUMaeM OLHY W Ty Xe Hayky
ONA BCeX 3TWX nNpeAMeToB  [MMeHHO] — reomeTputo»  ([77],
cTp. 185— 186 (1061la— 10618).

ApuctoTenb fJaeT crneaytouiee onpefeseHne HEMNpPepbIBHOCTU:
«HenpepbiBHOE» €CTb CaMO MO cebe He4YTo CMeXHoe; §i TFOBOpHO
0 HenpepbIBHOM, KOrfja rpaHuua, MO KOTOPOW CconpuKacawTcs
06a cnepywwmnx Apyr 3a ApYyroMm npegmeTa, CTaHOBUTCH [ANA
060MX OfLHOW M TOW Xe W, KaK MOoKasblBaeT Ha3BaHWe, He Mpepbl-
BaeTCsA, a 3TO HEBO3MOXHO, MOKAa Y HWUX CYLLeCTBYIOT fBa Kpas»
([95], cTp. 113 (2274a)).

dopmynupys copepxaHue MOHATUA «EAWMHOTO» KaK TakKoBOrO,
Mo ero N0rM4eckoil Npupoge, a He B CMbIC/e CBSI3AHHOTO B efWH-
CTBO LUenoro, ApucToTenb [faeT OMpefeneHUs eAUHULbI, TOYKMU,
NVHWUW, NOBEPXHOCTK, Tena. OH FOBOPUT: «A CYLHOCTb eAUHOro —
B TOM, YTO OHO M3BECTHbIM 06pa3oM MpeAcTaBiseT c060K0 Hayano
ynucna... Ho npu 3Tom eauHoe [3T0] — He OAHO ii TO Xe AN BCeX
pofLOB: B OLHOM C/yyae 3TO — HaWMEHbLWA WHTEepBan, B Apy-.
FrOM — rfacHblii M cornacHblii 3BYyK; ocobasi efuHuua Ans T4-
XecTn u apyras—pansa fABumxeHus. W nosclogy efuHOe Hefe-
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AMMO UAN NO KOAMYECTBY MU no Bugy. Ecnu B3ATb nNpu 3TOM TO,
4YTO HeAenMMo MO KONW4YecTBY (M MOCKO/MbKY OHO eCTb KOJinYe-
CTBO), TOrfa HeAenumoe BO BCEX OTHOLWEHWAX W HeHajeneHHoe
[onpeneneHHbIM] NONOXeHMEM HasblBaeTCs efuHULEN, a Heaenwu-
MOe BO BCEX OTHOLUEHUAX W MMetoLLee MOMOXKeHNe — TOUKON; ecnu
[uTO-HMOYAbL Aennmo] B OA4HOM OTHOLWEHWN [OHO Ha3bliBaeTcs] Nu-
HWeR, [To, 4TO fenuMmo] B [BYX OTHOLWeEHMAX [HasbiBaeTcs] nno-
CKOCTblO, [TO, YTO Aenumo] No KONWYEeCTBY BCAKOMY, a WMEHHO
B Tpex HanpaBieHuax — Tenom. W ecnu noiiTu B 06paTHOM no-
psgKe — TO, 4TO LeNIMMO B ABYX OTHOLIEHWAX, 3TO — MJ0CKOCTb,
TO, YTO [Ae/MMO B OLHOM OTHOLEHWN — INHUA, TO, UYTO HUKaK
.HeZennmMo Mo KOAMYeCTBY, 3TO — TOYKA M efMHMUA, NPUYEM He
MMeeT NONOXEHUS efWHMLA, & MMeeT NONOXEHWEe TouKa>.

ApucTtoTenb MeTau3nMyecku MPOTMBOMOCTaBAAN MPePbIBHOCTb
M HeMnpepbIBHOCTb KakK MWCKAYawlme gpyr fgpyra npoTUBOMNO-
NOXHOCTU. T103TOMY OH CYMTaf, YTO JIMHUA He MOXET COCTOATb
n3 Toyek. OH nucan: «EcAn cylLecTBYeT HenpepbiBHOE, Kacalo-
Weecsd W cnefyrwollee Apyr 3a APYrom B TOM CMbICle, Kak 3TO
onpefeneHo Bbile, WMEHHO HeMNpepbiBHbI Te MpeAMeThbl, Kpas
KOTOpPbIX CNAMBalOTCA B Of4HO;, KacawTca Te, Y KOTOPbIX OHWU
BMeCTe; cfneayeT Apyr 3a [ApYyroMm Te, MeXAy KOTOpbIMW HeT
HWYero CpoAHOro WM, — HEBO3MOXHO HWYEMY HenpepbiBHOMY CO-
CTOATb M3 HefeNWMbIX 4acTeil, HaNnpuMep, AUHWUKU W3 TOYEK, €Cnu
NVHWA HenpepbiBHa, a TO4yka Hegenuma. Befb Kpas ToYek He
06pa3yoT 4yero-HUbyab efWHOro, TakK KakK Yy Hefe/MMOro HeT HU
Kpas, HW ApYroil 4acTu; W KpailHWe rpaHuWLbl He HaAXOAATCH B 04-
HOM MecCTe, TaK KakK HeT y Hejenumoro KpariHel rpaHuubl, unbo
KpaHAa rpaHuua U To, YeMy OHa MPUHAANEXWT, pasnudHbl. [a-
nee. TOYKam, M3 KOTOpbIX 6blI0 6bl COCTABAEHO HenpepbiBHOE,
Heo6X0aMMO MM 6bITb HEMPEPbIBHBIMU WAM KacaTbCA ApYr gpyra
(To e camoe paccyXfeHuWe NPUMEHWMO U KO BCAKUM Heaenu-
MbIM) ... OuUeBMAHO TakKXe, 4YTO BCE HeNpepbiBHOE AENNMO Ha
yacTu, Bcerfja penumble (M BEAWYUHBLI, U BPEMSA, U [BUXKEHUE)
([95], cTp. 124, (131a)).

Bonbwoe BHUMaHWe ApUCTOTeNb YAENWU MOHATUIO MaTemaTu-
yeckoi 6eckoHeuyHocTn ([95], cTp. 55— 68 (202B—208a)). bec-
KOHEYHOe — 3TO TO, 4YTO He MOXEeT O6biTb MPOAJEHO, OHO He
ocTaeTcs, a cTaHoBMTCH. [lpupepXxuBasacb 3Toro B3rnsga, Apu-
CTOTeNb BMeCTe C TeM O06HapyxuBaeT npoTmeopeunmsi. C OAHOW
CTOPOHbI, OH CYUTaN, YTO BECKOHEYHOCTb B MajOM HeorpaHuW4yeHHO
jenuma, T. e. LONYCKAeTCH NINWb NOTeHUManbHas 6eCKOHEeYHOCTb.
Ho 3TO OH OTHOCUN TONMLKO K (M3MYECKOW GECKOHEUYHOCTMW, TONMbKO
K YYBCTBEHHbIM MpeamMeTam; [ANA MaTeMaTUKW OH fonyckan wu
aKTyanbHYl0 6ecKOHeyHOCTb. BmecTe ¢ TeM ApuctoTesb OTMe-
Yyan, 4to 6eCKOHEYHOCTb He eCcTb MPOCTOe MOBTOPEHWE OLHOr0 U
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TOr0O XXe, a Bcerga MPUMBOAWT K HOBOMY, HO U TYyT OH BHOBb
BMajaeT B NpOTMBOpeYMe, 3asfiBNASA, UTO NPeB30NTU BCAKYH Beu-
YMHY NyTeM nNpubaBfeHWA HEBO3MOXHO [JaXKe MOTEHLUANbHO.

ApUCTOTENb CYMTAN, YTO MOCKOJIbKY MaTemMaTuka UMeeT CBOUM
npeAMeTOM He peajbHble BewM, a abcTpakuuum OT HUX, B Mei
HefOMYyCTUMO TMOSIb30BaThCA ABUMXKEHMEM. Pa3bupas yueHus
thunocooB, NoCTaBMBLWIMX Nepen coboil 3agadyy no3HaBaTb BeWM
He BOCMPMHMMAaEMble 4YyBCTBaMW, OH nucan: «YTo KacaeTcs Tak
Ha3blBaeMblX NudaropeiLes, To OHW NONb3ykTCA 60siee HeobblYy-
HbIMW HayanamMum W 3feMeHTaMu, Hexennm ¢GuIocopbl MNPUPOLbLI
(npuynHa 34ecb B TOM, YTO OHH K HayanaMm 3TUM NpULIAM He OT
UYBCTBEHHbIX Bellell, MO0 MaTemaTuyeckue MNpeaMeTbl  YYX[bl
OBUXEHUIO, 3a UCKIOYEHNEM TeX, KOTOpble OTHOCATCA K acTpPOHO-
MWUW); HO MNpUM 3TOM BCe CBOM PACCYXAEHUA U 3aHATUA OHWU
cocpefgoToumBatoT na npupoge...» ([77], cTp. 33 (9898)).

BmecTe ¢ Tem, N0 coob6paxeHUsM /OTUYECKOW CTPOrocTu,
KOTOpass He AonyckaeT, 4To6bl fJOKa3aTenbCTBa Mepexoaunu wus
OfHOr0 poja B Apyroi, ApucTtoTesb OTPbiBaeT reoMeTpu oT
apngpmeTnkn. OH 3asBnseT: «CnepgoBaTenbHo, [MonoxeHus], Ha
OCHOBaHMM KOiOpbIX BeAeTCA [0Ka3aTenbCTBO, MOTyT ObiTb 0f-
HAMW W TeMW XXe, HO B [Haykax], pOf KOTOPbIX pa3NnyeH, Kak,
Hanpumep, [poa] apuMeTKM U reoMeTpun, He FoaMTCS apudme-
TWYecKOoe [0Ka3aTenbCTBO AN CAydalHbiX [CBOWCTB] BENUYMH,
€CNN TONbKO [3TU] BENMYMHBI He ABAAKTCA uYucnamu»  ([100],
cTp. 195—196 (758)).

BckpbiBas normvyeckyt owunbky, HasbiBaemyto pelllo prin-
cipi, Korga OWMOGOYHO MNPUHMMAIOT 3a [O0Ka3yeMoe TONIoXKeHNe
TO, YTO LO/MKHO CAYXWTb MOCbIIKOW, M HaobopoT, 6epyT mochbiN
Kol (OCHOBaHMEM [oOKa3aTenbCTBa) TO, YTO e€CTb CMeACTBME MO0
XeHusi, ApUCTOTeNb BbICKa3biBaeTCA O MOMbITKAX faTb fOKa3sa-
TeNbCTBO MapannefnbHOCTU MNpPSAMbIX, UCXOAS W3 paBeHCTBa COOT-
BETCTBEHHbIX YrnoB: «Tak MNoCcTynawT <Hanpumep> Te, KTO
LyMaeT NpoBOAMTbL NapafifenbHble AMHUKU. B camom fene, OHW,
caMy TOro He 3Hafi, <B OCHOBY AoOKa3aTenbc.TBa> 6epyT TO, 4TO
caMo He .MOXeT ObiTb [0Ka3aHo, ecnu <AWHWUWU> He napan-
nenbHbl» ([100], cTp. 155 (65a)) Takum ob6bpa3om, ApUCTOTEeNb
CUMTaeT, YTO PABEHCTBO COOTBETCTBEHHbIX YI/I0B fABAAETCA Cliej-
CTBMEM MapanienbHOCTU, a He HaobopoT.

B Bonpoce 0 TOM, YTO MaTeMaTWKa He JO/DKHA NO0/Mb30BaThCA
4NA  CBOUX [0Ka3aTeNbCTB [ABUXEHWEM U UYTO TeOMEeTpus He
LO/MKHA NPUMEHATbH apudmeTuyeckme [oKasaTenbCcTBa, B3rNAfbl
ApucToTens u MNnaToHa coBnafjanu, HO OHW PacxofuncCb OTHO-
CUTENbHO NPOUCXOXAEHUS U CYLLHOCTM MaTeMaTW4YeCcKUX MOHATUNA,
KoTopble, no [lnaToHy, He TO MPUHAANEXaT MOTYCTOPOHHEMY
MUPY Waeld, He TO 3aHMMAaKT MPOMEXYTOUHOE MOMOXEHNE MeXay
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3TUM MUPOM U MUPOM YYBCTBEHHbIX Beuleii. B3rnagbl Apucto-
Tens, Kak Mbl yGeAMMcsi, B 3HauUTeNbHOW Mepe 6blAU BOCNPU-
HATbl EBKAMgomM [locnefHuit, npaBga, HEMHOro OoTOwWeN oT Apu-
CTOTENs B CBOWX ONpefeneHUsX efauHULbl W TOUYKU, COXPaHMWB
onpefeneHns NUHUKU, NMOBEPXHOCTW U TeOMeTPUYECKOro Tena; Le-
IMKOM pas3olWencs ¢ HAM B MOHUMAaHWUM HenpepbiBHOCTU, HO MpU-
HAN B NpUHUWNE €ero MeToAonorMyeckue TpeGoOBaHUS OTHOCK-
TeNbHO HEeAOMYCTUMOCTM NPUMEHEHWS B FeOMETPUM ABVMIKEHUS 1
apupMeTUKKN, XOTH Ha fene EBKAUZ cam Hapywan 3TOT MpUHLMM,
a TakKXe TpaKToBaj napannefibHbie NMHUU KaK ApPUCTOTENb.
Ons 0603Ha4YeHUs BEAUMYMH APUCTOTENb MPUMEHSN  BYKBbI
anaBuTa. ISTUMU 0603HAYEHUAMW LWUPOKO MNoONb3oBancs EB-
KNupg, a nocne Toro Kak mexay 6ykBamMu CTanu nucatb apugme-
TUYECKUe 3HaKWU, 3TOT MEeTOA cTan MeTofoM GYKBEHHOI anre6psbl.
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FMTABA 1V
MATEMATUKA B 3JTMNMHUNCTUNYHECKMNX CTPAHAX

3nnuunam. B KoHue IV B. go ii. 3., nocne noxogos Ane-
KcaHgpa MakepoHcKkoro, 6blla co3faHa OrpoMHas, HO HeLONro-
BeyHasd wumMnepusa, BKAw4vaswas [peuunto, Eruner, Meconotamuio,
Mepcuto, MepegHioto Asuio, lNMpuyepHomopbe U pag Apyrux cTpaH
CpegnsemHomopbss ¥ bnmxHero u CpepgHero Boctoka. [locne
CMepTn AJekcaHjpa ero uMnNepus pacnanacb Ha rocyfapcrtso
Mtonemees B Adpuke, rocygapctso CeneBkngos B A3uu u pag
6o0nee MenkKux rocypapcTs, Of4HaKo 0OLWEeHWe pa3IMUyHbIX HAapoAoB
nMmnepun AnexkcaHfpa Mexpay coboil BO Bpems ero noxojoB OKa-
3aN0 WCK/UYUTENIbHOE BAWSAHWE Ha pasBUTUE KYNbTypbl B 3TUX
CTpaHax. Y4YeHble 3TUX CTpaH ycBauBalOT Hay4yHble pe3y/nbTaTtbl
OPYTr 4pyra v npexzae BCero pe3ynbTaTbl [JpeBHErpeyvyeckol
HayKW; rpeyvyeckmii A3bIK M MHOTMe 06bl4anm TrpeKoB pacnpocTpa-
HATCA cpeAn 06pa3oBaHHbLIX KPYroB BO BCEX 3TUX CTpaHax; 3Tu
KPYru, Kak roBopAT, nofBeprarTca annuvHusaumm. CrpaHbl, B KO-
TOpPbIX MUMena MeCTO Takasf 3//IMHKU3aLNA, Ha3blBalT 3/IMHUCTK-
YeCKMMW CcTpaHamMu, a Becb MEepuof CYLLeCTBOBaHWA 3TUX CrpaH
Ha3blBAKOT MEPUOLOM 3/IMHU3MA.

OKOHOMWYECKYIO OCHOBY 3//IMHUCTUYECKNUX CTPaH COCTaBAAN
TOT e paboBnagenbyeckKMin CTPON, KOTOPbLIA rocnofcTBOBan
B 3TWX CTpaHax Ao Nnoxo4oB AJsekcaHipa, OAHAKO Ha Mepsoe
MECTO B 3TUX CTpaHax BbIgBWraeTcqd BOEHHAA 3HaTb, W3 Cpefbl
KOTOpPO NpOUCXOAAT W uapckue aguHactum MTonemeeB u Cenes-
KN4oB

Mepwofg annuHu3ImMa LAUCA 4O 3aBOEBaHWUA 3/IJIMHUCTUYECKUX
cTpaH Pumom, 3aKOHYMBLUErocA B NMEPBOM BeKe A0 H. 3. Kp'mHei-
WWUMWU  LEeHTpPaMU KyNbTYPHOW XXU3HU 3/JIMHUCTUUYECKUX CTpaH
6binn AnekcaHapus, AHTuoxua, lMepram u octpoB Pogoc.

AnekcaHgpuiickas wWwKona. Hambonblwee 3HayeHue B ITOT
nepuog npuobpetaeT AnekcaHApuUs, OCHOBaHHas AJeKCaHAPOM
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B 332—331 r. g0 H. 3. B ErmnTte u cTaBwas Mo3)Xe CTONMLEN
rocygapctea [lTonemeeB. 3aecb cKannueanucb 60rarctea, Ha-
rpabneHHble B MoX0Aax, 3[eCb, Ha MEPEKPecTKe TOProBbiX MyTei
BocToka n 3anafa, pasBuBanacb MOpCKas TOProB/fs; Ha OCHOBE
XKECTOKON 3kcnayaTauum pabckoro Tpyga npouBeTanu pemecna.
O6orawanucb nNpuUBUAErMpOBaHHbIE cnou obuwecTBa, paboBna-
Lenbubl, Npexje BCEro nNpuaBopHas NTofieMeeBcKasd 3HaTb. B oT-
NNYMe OT K/TaCCUYECKOM rpeyveckoit KynbTypbl, anekcaHapuinckas
KynbTypa XapakTepu3oBanacb 60MblUeil cneuumanusauunein, UHAKN-
BUAYanbHbIMW 0COGEHHOCTAIMW. LleHTpOM Hayku 6bin Myseid, rae
XPaHWNoCb HEeCKONIbKO COTeH TbicAdy cBUTKOB. Kak Hukorga
npexae, Hayka uwefgpo cybcuguposanacb AguHactueli NTonemees,
conepHuyaBlleil ¢ APYrMMU 3NUHUCTUYECKUMU MOHapXUAMMU.

3pecb, B AnekcaHapuu, Kak otmedaeT JHrensc ([2], cTp. 21),
BMepBble U3 MpeXHeil HepacUYNeHHOW HayKn, 06beAMHSABLUER Puno-
couio, MaTeMaTWKy WU eCcTeCcTBO3HaHMe, Hayaau BbIAeNATbLCA
OTAeNbHble CaMOCTOATENbHble HayKu. 3TO 6blAM  acTpoOHOMMUSA,
mMaTemMaTuKa M MexaHMKa KakK 3ayaTKyu TOYHOro U cucTemaTuue-
CKOF0 eCTecTBO3HaHuA.

PacuBeT MaTeMaTWKW, TaK >Xe KaK W eCTeCTBEHHbIX W TeXHWU-
YeCKMX HayK, 6bin Bbi3BaH MPSIMO WM KOCBEHHO MPaKTUYECKUMU
notpe6HocTAMM obLlecTBa anekcaHapuinckoro nepuoga. Ha-
KONneHWe MaTtepuanbHbiX 60raTtcTB M 3amacoB OPYXWS NpuBeno
K nepexofy OT MWIMLWOHHOW apMuM K MOCTOSHHbLIM npodeccuo-
HanbHbIM  apMuUAM  60MbLIOA  YMCNEHHOCTW, K HAEMHUYeCTBY,
a B CBfi3W C 3TUM K HOBbIM crnocobam BeAeHWs BOWHbI, a Clefo-
BaTeNbHO, U K HOBOW BOEHHON TexHWKe. Pa3BuMTMe CTPOUTENbCTBA
BOEHHbIX Kopabneli, 60eBbiXx 6alleH M TapaHOB, OCajHblX MeTa-
TeNbHbIX OpyAuWiA, BO3BefeHMEe KpenocTed M MaskoB, CO3jaHue
reorpajmyecknx KapTt, ynopsfouvyeHue KaneHpaps — BCe 3TO Tpe-
60Bano pasBUTUA MexXaHWKW, acTPOHOMUMW, a CNefo0BaTeNbHO, U
maTtemaTuku. T[lTonemeun, CTPeMMUBLUMECS K MOKA3HOMY nojpaxa-
HUID KNacCUMYEeCKON TrpeyecKoil W [ApeBHEEernneTcKom KynbType,
BO3A4BUTrann [BOPLbI, CO3AaBann FMAPOTEXHUYECKNE COOPYXEHMUS,
4yTO TaKXe COoAelicTBOBANO Pa3BUTUID TEXHUYECKWX, €CTECTBEHHO-
Hay4YHbIX, & 3HAYUT, U MaTeMaTUYEeCKNX 3HAHWIA.

XoTs B ycnoBusix paboBnajenbyeckoro obuwectsa Hayka fo-
cturna B AneKCaHApuUM 3HAUYUTENbHOro pasBuMTUSA, OHA Hocuna
Ha cebe neyaTb 3TOro 06LLECTBEHHOrO yknajga. HoBble gocTuxe-
HUA TEXHUKH OrpaHM4YMBanucb 06nacTbi0 BOEHHOrO fefna U cTpou-
TeNbCTBa, OCHOBHOW [ABUratenbHOM cUAOA ocTaBancs Gusnye-
CKWUi Tpya ntofeil M XWBOTHLIX, B MNPOM3BOACTBE MPUMEHSANUCH
rpybble pyyHble OpyAuUsi, KOTOpble HEMOKOPHbIM pabam TpyAHO
6bin0  ucnoptutb. PaboBnagenbubl U Apyrue  cBOGOAHbIE
rpaxfaHe OTHOCMANCL C TNpe3peHUeM K MPOU3BOAUTENbHOW
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LeATeNbHOCTU, K Tpyay, cumTas (u3nyeckuii Tpyh He[OCTOMHbLIM
CcBOOOHOr0O 4enoBeka, M NNWb HebonblWwas 4vacTb UX 3aHMManach
YMCTBEHHbIM TPYAOM — ynpasB/ieHWeM roCcyAapCTBOM, HayKaMy u
nckycctsoM. OfJHAKO eCcTeCTBEHHOHay4yHble W MaTeMaTu4yeckue
3HaHWA NUWb B CPaBHUTENbHO HEBONbLLIOW CTEMEHW MPUMEHANUCH
Ha NpakTUKe; B OCHOBHOM OHW 3anONHANW JOCYT U3OPaHHbLIX NH0-
buTtenei.

Mpu atom ¢unocopus, Bbipakasllas MAEONOrUI0 MPaBALWEro
Kfiacca oTMupatouero pabosnajenbyeckoro CTpos, pasBuBanach
B MNOMIHOM OTPbIBE OT ecTecTBO3HaHMA. 3T0 6blla — BO BCeX
CBOMX TPEX OCHOBHbIX Pa3HOBUAHOCTAX, B HEONNaTOHU3ME, iico-
rinaropensMe M anekcaHApumckom uypamsme — punocodus Bbl-
POXAEHUA W ynagka, MPOHWKHYTAs MUCTUYECKUMWU WAeAMM ca-
MbIX Pa3fIMUYHbIX BOCTOYHbIX PEAUTUO3HbIX CEKT.

UTo e KacaeTca MaTemMaTUKW, TO ee OTHOLIEHWE K MpakTuke
n K dunocoun 6bIIN HEMHOrO APYTrUM, 4YeM Yy eCTeCTBEHHbIX
Hayk. MaTemaTuKa Haxojuna BCe-TakM 3HAYUTENbHO 6onbllee
npuMeHeHWe B MNpakTWKe, 4em cabo pa3BUTble eCTECTBEHHbIE
HayKu, a ee B3aMMOCBA3b C ¢uaocoduein 6bina HECOMHEHHA.
OrpblB OT NPOU3BOAUTENbLHOrO Tpyha TeX O06LLeCTBEHHbIX C/0€B,
13 pAOB KOTOPbIX BbIABUranucb MaTeMaTWKW, CKasaca B YyXe
OTMEYEeHHOM JeNeHUn MaTeMaTUKW Ha apudMeTUKYy U FeoMeTpuio,
C OfHOW CTOPOHbI, W Ma NOrUCTUKY W Teofe3nto, — ¢ ApYyroi. 3ro
feneHne, Ha KOTOpPOM HacTamBan ewe [MnatoH, a Takxe u Apu-
CTOTeNb, fefieHWe, KOTOpOe He Mpu3HaBano NpuKNagHyw wMate-
MaTWKY HayKol, a OTHOCWU/IO ee K pemecnam, Hayano NposABAATbCA
M B anekcaHapuickoin matematuke. OfHakKo B nuue Apxumena H
lepoHa 3Ta AWCKpUMMHALUA BCTpedyana 34eCb COMNPOTUBNEHWUE.
Inwb nosxe, B I—I1 BB. H. 3., 3TO fAefieHNe y3aKOHWUNOCb, Mpe-
BpaTUNOCb B [YPHYI Tpaguuuio. 3To 06YycCnoBAMBanochb pac-
WaTbiBAHNEM OCHOB paboBnajenb4yeckoro cTposi, NWKBUAALMENR
nocnefHUX OCTAaTKOB naTpuapxanbHblX (opMm pabcTBa, NUKBUAA-
uneli ynpaBneHYeCKUX, OpraHnW3aTopckux (yHKuuiA paboBnagenb-
LeB, MpeBpalieHNeM NOCNefHUX B NapasMTUpYHOLWKIA Knacc, npesu-
palLWwmnin BCAKNA TPy, B TOM YUCAe U YMCTBEHHbIIA.

HecmoTps Ha 3TO BHYTPeHHee nNpoOTMBOpe4YMe, MaTemMaTuka
aneKcaHApPUNCKON KynbTypbl, pacnpoCcTpaHABLUENCA He TOMbKO na
ErnneT, HO M Ha BCe 3/VIMHUCTWYECKME CTpaHbl, npeacTtaBnsana
HaMBbICLIYI CTYMeHb pasBUTUA MaTemaTUKuW [ApeBHEero mupa.
B oco6eHHocTu B nepsoe Bpems, B Il B. fo H. 3.1 AnekcaHgpus,
cobpaBllas OTOBCHOAY BUAHEWLWWUX Y4YeHbIX, Aana TakKuxX Bblfar-
wMxcs MaTemaTMKOB Kak EBknug, 3patocheH M ANONNOHUNRA
Meprckuit. K yucny aTux yyeHbIX MpUHagnexan u Apxumeg, He-
CMOTPSA Ha TO, YTO OH He nmokupgan poaHbix Cupakys. Mo ceBoemy
Hay4YHOMY YpPOBHIO, MO LWIMPOTE OXBaTa MpeamMeTra U Mo rny6oKoW



EBKANS 127

060CHOBaHHOCTM €ero TpakKTOBKW, MaTemMaTuka 3TOro nepuofga
ocTaBufia [afieko nosaju npexHue, faxe HauBbIClIMEe AOCTUXE-
HUA BaBWMOHAH, ErUNTAH U CAMUX TPEKOB.

EBkAng. XoTA NONbITKA M3I0XWUTb BaXHellwune maTemaTuue-
CKve 3HaHWA KaK W3BeCcTHOe Lenoe B OMpefeneHHOM nopsajke,
CBAA3W W MNOC/IeJ0BaTE/NIbHOCTU MPEeANPUHUMANNCL YXXe [unnokpa-
ToM Xuocckum (okono 450—430 rr. 4o H. 3.), 0 KoTopom [lpokn
nucan, 4To «OH B camoM gene 6bia MNepBbiIM, O KOTOPOM CO06-
WaeTca, 4YTO OH [eNCTBUTEeNbHO coOcTaBuUn «Havana», U XOTH
B IV B. jO W 3. OHM npogonxanucob SleoHom, a 3aTtem TeBAuem
n3 .MarHesun, nuwb Ha Apontwo EBkAupa BbiMano 3aseplleHue
atoro Tpvga. Kak 1 0 XWU3HW 60NbLWIMHCTBA BE/MKUX MaTeMaTu-
KOB [pPEBHOCTW, O XMW3HW EBKNMAa coxpaHUNuUCb NWWb BecbMa
CKYAHble cBefleHUA. W3BECTHO, YTO OH XWUN B ANeKcaHgpuu npu
MNTonemee |, yapcTtsoBaHuMe KoToporo nafaet Ha 306—283 rogbl
[O H. 3. TIpokn pacckasbiBaeT, 6yato [lNtonemeit cnpocun EB-
Knuga, HeT M 60/iee KOPOTKOro NyTW ANS NMOHUMAHWUSA FeOMeTpuMu,
yem TOT, KOTOPbIA M3M10XeH B «Hauyanax», Ha 4yto EBKAmMA oTBe-
TWA, 4YTO «B TFEOMeTPpUWM HeT Lapckoil goporu» ([78], cTp. 68)
MonaratT, uTo EBKANA obyvancs reometpun B AduMHax, HO XOTH
60NbWNHCTBO a(PUHCKUX FeoMeTpoB W O6blM NAaTOHUMKamMu, OT-
cloja He cnegyet, 6yato u EBknug 6bin nocnegosatenem [Mna-
TOHa W Tem 6ofiee Hanucan cBoum «Havana» TONbKO ANs TOro,
4YTOObl YyBEHYATb UX «MAATOHOBCKMUMWU» MPaBUIbHLIMW MHOTOrpaH-
HUKaMW, TONKYEMbIMU MWUCTUYECKMN

Kak pacckasbiBaeT [lanH (BTopas nonosuHa Il B. H. 3.),
EBkning ocHoBan B AfnekcaHipuu cBOW wkony. CofepxaHue
«Hayan» cBuAeTeNnbCTBYeT O OONbLWIOM YBaXeHWUM UX aBTopa
K Tpaguuuu, NOCKONbKY OH COXPaHW/ B HUX HEKOTOPble YXe Bbl
Wwejlwne B ero BpeMA M3 ynotpebneHns MOHATMA

XoTa EBKAMpA ABNAeTCH aBTOPOM psfa COYMHEHWIA, B UCTOPULD
MaTemMaTuKU OH BOLUe/s TMpexfAe BCero Kak cosgatenb «Ha-
yan», [92] no-rpeyeckn «EToixeia», 4YTO 3HAYUT CTUXUKU, 3fie-
MeHTbl (MO-aTblHX 3TO COYMHeHMe Ha3biBaeTcs EieTenia).

«Hayvana» EBKMWAA coctoat ws 13 KHHI, B COAepXXaHue KO-
TOPbIX BXOAWT MNpeXAe BCEro W3y4YeHWe TeOMeTPUYEecKUx quryp
Ha MJOCKOCTU W, MOCKOMbKY [ANS 3TOro TpebylTca uyucna, 10 K
yyeHne 0 uenbix (MNONOXWUTENbHBLIX) uucnax u gpobax. Ho Tak
KaK OTHOLWleHWe MpOCTPaHCTBEHHbIX (Uryp He BCerga Bblpa-
XaeTca payuoHanbHbIMU 4YUCNaMK, TO WU3YYaKTCA TakXe Heco-
N3MepuMble TEOMeTPUYEeCKUEe BENINYUHBI. HakoHel, uccnegoBaHue
pacnpocTpaHsaeTca C MJIOCKOCTM Ha MPOCTPAHCTBO, Ha B3auMMmo-
MOMOXeHWe W BeNWYMHbI MOBEPXHOCTe M 06bEMOB Ten Takum
obpasom, B «Hauvanax» um3fnarasimcb OCHOBbl MAaHWMETPUU, CTe-
peoMeTpun N apuMeTUKK.
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naBHass O0COBEHHOCTb «Hauyan» B TOM, UYTO OHW MOCTPOEHbI
Mo efMHON NOTMYeckoi Ccxeme, 4YTO BCe COAepXaluecs B HUX
TEOpUU CTPOro NOrMyeckm 060CHOBAHbLI MO MPUHLMAY MOCTPOEHUS
Hay4HbIX AUCUWNAWH, KOTOPbIA Hameuanca ewe y ApuctoTeus.

FeomeTpuyeckoe MpeasoXeHWe, e€CcinM OHO MOJIHO, COCTOWUT W3
LWeCTN YacTeil: 1) (OPMYNMpoOBKa B 0OLWMUX BblpaXeHUax, 2) no-
CTaHOBKa, YKa3blBawliasd KOHKpPeTHble [JaHHble, KaK MpaBuo,
n3obpaxeHHble B Buae Qurypsl, 3) onpejeneHne WAN yKasaHue
(auopucmoc), B KOTOPOM CO CCbIIKOW Ha KOHKpEeTHble AaHHble
yKasblBaeTcs, YTo TpebyeTca chenatb WAM gokasaTb, 4) nocrtpoe-
Hue, B KOTOpoe BXOAAT pobaBneHus, Tpebyemble caenatb K ¢u-
rype, 4tobbl WMeTb BO3MOXHOCTb MOJly4YUTb [J0Ka3aTe/bCTBO,
5) camo [0Ka3aTenbCTBO, 6) 3aK/l4YeHUe, KOTOpoe BO3BpalaeTcs
K (OpMy/nuMpOBKE M TaK XXe KaK M OHa BbiCKa3blBaeTCA B 06LIUX
BblpaXEHMAX. 3akfloyveHWe He 3aBUCUT OT 4acTHOW durypsl,
ABNAOWENACA NUWb MNpeAcTaBUTENeM LeNoro kKjnacca Takux ¢u-
ryp. B HekoTopbiIX NpefNoXeHWAX MOFyT OTCYTCTBOBATb HeEKO-
TOpble ;i3 3TUX wWecTn uyacTtel. WHorga Heo6xoauMmMo [06aBUTb
eule OAWH «AMOPUCMOC», — B CMbICNIe yKa3aHWA YCNOBWUIA BO3-
MOXHOCTMU.

«Hauana» cnpaBeAnuBO cuuTalTCA 06pasLoOM [efyKTUBHOM
CUCTEMbI, CTPOro BbljepXuBalowel WU3N0XKeHUe, uUcxogduee U3
06LWMX MOMOXEHUA M mpayuiee OT HUX K 4YacTHbIM. OpfHakKo 3To
06CTOATENLCTBO BOBCE HE O3Ha4aeT, 6YATO APYrOW 3/IEMEHTApPHbIN
MEeTO4 WccnefoBaHuUs, Bcerfja HepaspbiBHO CBfA3aHHbIA C Aefyk-
umen,— mHAyKumns, — B «Hayanax» oTcyTcTBYeT. [0 MHeHUIO
HEKOTOPbIX UCTOPMKOB MaTemMaTuku u unocodos — MAeanncTos,
«Hauvana» nocTpoeHbl 6€3 Kakoli Obl TO HU ObI/I0 MOMOLWMN MHAYK-
UMK, «4UCTO AeAYKTUBHO». OfHAKO WHAYKLUMA, LBUXEHUE OT yacT-
HOro K 06uweMy, OT eAUHUYHLIX AAHHBIX YYBCTBEHHOrO OMbITa
K paunoHanbHOMYy 0606wWeHnto, K abcTpakuum HensbexHo yuya-
cTBOBana B 06pa30BaHWW OCHOBHbIX MOHATWUIA, UX ONpPefeNneHui,
MocTyfnaToB M aKCMOM, pPaBHO KakK M B CO3[aHUU CaMoro noruye-
CKOro npuema peaykumu. Beab BCe 3TU reomMeTpuyeckue MOHSA-
TUS W NOTUYECKUE NPUEMbl BO3HUKAW B pe3ynbTaTe MHOFOKPaTHO
MOBTOPABLUErocA ONbiTa KakK OTpaXXeHua MpeimMeTOB, CBOWCTB U
cBsi3ell [eCTBUTENbHOTO MaTepuanbHOro Mupa, CYLLecTBYHLLEro
He3aBMCUMO OT CO3HaHMA Bofee TOro WMHAYKLWS BXOAUT B He-
SBHOM BWAe B N0060e reomMeTpuyeckoe [oKas3aTenbCTBO MW MO-
cTpoeHue. OfHW NuUWb onpefeneHns MocTynaTbl M akKCUOMbI He
CNocobHbI MOACKa3aTb HW 4YTO chnefyeT foKasblBaTb WAU CTPOUTS,
HM KakuUM MNyTeM 3TO MOXHO OCyL,eCTBUTb. W Ha TO M Ha Apyroe
HaM YyKasblBaeT 4YYBCTBEHHas HArnAffHoOCTb, KakK Mpu npsamom
paccMOTpeHUn ¢UIypbl M NOCTPOEHUU BCMOMOTATENbHbIX SIMHUM,
Tak U Npyu MNOMOLM FEOMETPUYECKON WUHTymumu. T[locnefHss He
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ABNAETCA BPOXAEHHOW TauHCTBEHHOW CBEPXNOrMYecKoi cnocob-
HOCTbIO, & OCHOBbIBaeTCA Ha MpuobpeTeHHbIX HaBblkax. Kpome
TOro, pasymeeTcs, MHAYKTUBHbIM ABAAETCHA 3aK/lo4vyeHWe OT 4acT-
HOro cny4yasi, Hanpumep, OT OTAENbHOr0 TPeyronbHWKa, ANA KO-
TOPOro Mbl goKasanu Ty WU WUHYH Teopemy, — K o6uliemMy cny-
Yyato, KO BCeEM TpeyrosibHUKam BOOO6Le.

lFak Xe Kak ¢ geAykuuein n nHgykuuein, obctout geno B «Ha-
yanax» W C aHanM3om U CcUHTe30M. XoTs «Hauvana» B SABHOM
BMUAE Me NPUMEHSAIT aHaNUTMYeCKOro MeToja CBefeHWUS Heu3BecT-
HOF0O K W3BECTHOMY, TeM He MeHee 6e3 aHanM3a HEBO3MOXHO
6bI10 6bl OTKPbITUE AOKa3aTenbCTB. AHanin3 NpUMeHseTCsa BCerfa,
KOrga Mbl Mepexogum OT onpejenieHWa K MocTpoeHuto. Kpome
TOro, TaKoW pacnpocTpaHeHHbIi B «Hauvanax» MeTof foKasa-
TeNnbCTBa KakK anarormuyeckuin (csefeHue K abcyppy, vnm foka-
3aTeNbCTBO OT MPOTUBHOrO) ABAAETCHA Pa3HOBUAHOCTbIO aHanusa.

K noruyeckoil cTpykType «Hauan» OTHOCATCH TakXe «Cny-
Yau», «BO3PAXEHMUA», «CAeACTBUA» W fieMMbl. [1o4 «caydyaem»
MOHMMaeTCA TO, YTO MPEeANiOXKEeHWEe MOXET MPUHUMaTb HECKO/bKO
pasHOBMAHOCTE B 3aBUCMMOCTW OT B3aUMHOrO pPacnosoXeHua
3N1EMEHTOB (uUrypbl. «Bo3paxeHne» MOXET BCTPETUTbCA KaK pas
TOrga, Korga OnyuweHo yKa3aHue Ha BO3MOXHble Apyrue cnydau.
3T0, KakK npaBuio, BCTpevyaeTcs Yy [APEBHUX, KOTOpble, 3HaA
0 CYL,ecTBOBaHMM 3TUX CAy4vyaeB, MPUBOAWUAWN BCE Xe& NWULIb OAMH
cnyuvali, NpefocTaBnAs yYeHUKAM HaxofuTb M pa3bupaTb ocTanb-
Hble. «CneactBue» WAW Koponnapuii (nopucma) — 3To noboyHas
TeopeMma, HalljeHHas Kak Obl HeB3Hauyall B npouecce fOKa3aTelb-
CTBa OCHOBHOIO [0Ka3yeMoro nofioXeHus. HakoHel, nof nemMmoi
MOHMMaNoCb BCMOMOraTeflbHOE MOJIOXEHWEe, HYXHOe [ANS [OoKa-
3aTenbcTBa, 60 paHee fokKazaHHoe, nNn60, AN TOro 4tobbl He
HapywaTb Xof4a [OoKasaTe/bCTBa OCHOBHOM TeOpeMbl, AOKa3blBae-
Moe nocsie (4TO OroBapuBanoch).

«Hauvana» EBKAMAga HauyMHarTCA C ONpeAenieHWin, nocTynaTos
N 00WNX MOHATUNA.

XapakTep onpegeneHuit y EBkaupa pasnuyeH. B 60nbWWH-
CTBE OHW ONWcCaTeNlbHbl, HANPUMeEpP, OnpejefieHWe nepsoe KHUTK I
«Toyka ecTb TO, 4TO He mmeeT uvacteh» ([92], T. I, cTp. Il). Ho
Hapajgy C onucaTeflbHbIMW BCTPeyalTCs M HOMMUHanbHble (Cno-
BECHblE) onpeaeneHus, Bpode onpegeneHns 19 kHuru I «Mpsamo-
NUHelHble (UIypbl CyTb Te, KOTOpble COAEpXaTcid Mexay nps-
MbIMU...» ([92], T. I, cTp. 12); reHeTuyeckue (yKasbiBalolime Ha
cnoco6  MPOUCXOXAEHWS  Beuwin),  Hanpumep, oOnpejeneHue
14 kHurn Xl: «Cdepa 6yger, ecnm npuv  HENOABWMXHOCTM Auna
mMeTpa MONAyKpyra, Bpauwawwmincs nNoAykKpyr CcHOBa BepHeTcs
B TO Xe camMoe <MNONIOXeHue>, M3 KOTOPOro OH Hayan [ABu-
ratbCd, TO OXBayeHHas ¢urypa <u ecTb chepa>» ([92], T. 3,

9 3 KobwveH
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CTp. 10) W, HaKOHel, akcuomaTtuuyeckume (T. €. Takue, KOTOpble
MOTyT OblTb C(OPMYNMpOBaHbl B BWUAE AaKCMOM), Hanpumep,
onpegeneHune | kHuru Ill: «PaBHble Kpyru cyTb Te, Y KOTOpPbIX
AnameTpbl paBHbl WAM NpAMble M3 LeHTpa pasHbl» ([92], 1. |,
cTp. 80). OueBUAHO, 4YTO OnMUcaTeNbHble U HOMWUHaNbHbIEe Oonpeje-
NeHUs He MMEKT OTHOLWEHWA K BblBOAAM, KOTOpble fenawTcs 3a-
TEM O npegMeTe 3TUX ONpefefieHWA, OHW JIOTWYECKU He [eli-
CTBEHHbI.

B TO Bpema Kak onpefeneHua npeanocfiaHbl MOYTW KaXAoMn
oTaenbHoih kHure (kpome VI, X, XII wn .XIIl), nocTtynatsl
(uncnom nNATb) M 06WME NOHATUA WAW aKCMOMbl (4EeBATbL) NoMe-
LeHbl BMepefn BCero Tpyga B MepBOil kKHure. TlocTynaTbl — 3TO
TpeboBaHMA MNOCTPOUTb HEKOTOPble MPOCTeillune QUrypbl, mMexay
TEM KakK aKCMOMbl — 3TO O06LWeNnpuU3HaHHbIE TMONIOXEHUA, He
HyXjatolimeca B JoKasaTe/bCTBE W nexaline B OCHOBE AOKa3sa-
TeNbCTBa.

3TOT B3rNs4 Ha MOCTynaTbl M aKCUOMBbI, pa3fensiBlLINIACA nepe-
BOAYMKOM W KoMMeHTaTopoM «Hauvan» [. [. MopayxaH-BonTtos-
CKUM, WCXOAWUT M3 TOr0, YTO 3TO COYMHEHME He ABASNOCb YUCTO
NIOTUYECKUM, a HaMepeHHO COAepXXano YYBCTBEHHO-HarnsgHble
MOMeHTbl. EBKAMg cTpemunca ybeamTb ymTaTeas He TONIbLKO Npwu
noMowu GopMasbHO NOrMYECKMX BbIBOAOB, HO W MpU NOMOLNU
NMocTpoeHuit, npuberas K NMHENKe W LUPKYNO, 4YTO COOTBETCTBO-
Bano B3rnafam TArOTEBWMX K MaTepuannimy «CTapliux» co-
(nuctoBs, nocnegosateneih Mpotaropa [MPOTMBONONOXHbLIA B3rnag,
BCTpevalowWwuiics y m3faTens rpeyeckoro TekcTa «Hauvan» [ei
6epra, ucxogut M3 TOro, 4Yto 6yaTo EBKAWA npunucbiBan, Mo-
Jo6HO TlnatoHy, reoMeTpuyeckum o06beKTaM WuaeanbHOe cylie-
CTBOBaHMe, a MNO3TOMY TMpWU3HAaBan AWWb NOrMYECKYH O4YeBUA-
HOCTb, @ OTHIOAb He 06Le3HaYMMOCTb, KOTOpas MOXeT onupaTtbes
W Ha HarnsfgHoe npeacTtaBneHue. He cnyyaiiHo, yTO MaTepuanuct
Fo66¢ B coumHeHnn «O Tene» (1655 r.) ykasbiBaeT, 4TO noctynar
f1BNseTcs OCHOBOW He A0Ka3aTenbCTB, a MOCTPOEHWI, He 3HaHWA,
a BO3MOXHOCTW CYLECTBOBaHWA, MeXAy TeM KakK WuaeanucTbl-
pauuoHanncTbl, B 0COBEHHOCTM JlebHWUL, cyMTanM NoCTynathl
MWL pPasHOBUAHOCTbK JIOFMYECKMX AaKCUMOM, B3rnaj, KoToporo
NPUAEPXUBAKOTCA WU COBPeMEHHble MO3UTUBUCTBI, CUMTAlOWME MPK
3TOM aKCUOMbl YC/IOBHbIMU COT/allEHUAMU.

MocTpoeHus, fonyckaemble nocTynaramu, npegnonarawT nu-
Heilky 6e3 fgefeHWid, He [OMNYCKAaKOLWY W3MEPEeHUs paccToAHUNM
JINHeKON MOXHO MO0Mb30BaTbCA /NUWb ANA COEAWHEHUA [BYX
TOYEeK WAM NPOAOMKEeHUA oTpe3ka. OTCYTCTBME METOK Ha NMHeliKe
He [aBano BO3MOXHOCTWU MOJIb30BaTbCA METOAOM «BCTaBOK», XOTA
OH MpuMmeHAncs ewe BO BpeMeHa [unnokpata Xwuocckoro. Limp
Kynb paspewanocb ynoTpebnAaTb TONbKO AN ONUCAHUA W3 [aH-
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HOW TOYKM KaK M3 LEHTPa OKPYXHOCTU C [AaHHbIM pajuycom,
a He fN1a nepeHoca [JaHHOW AnAuHbl. MMocTynaTel «Havan» — 370
nocTynaTbl WAEanbHOro UMPKYNA W AUHENKW, XOTA NpsaMoro yno-
MWHAHUS 3[eCb O JIMHEWKe W LUPKy/ne He COAepPXMTCH.

OrpaHnyeHuns, HalloXXeHHble Ha ynoTpebneHne NWHERKN n uup-
Kynsa, 6binu, No-BUAMMOMY, CBSi3aHbl C TEM, YTO 3TU UHCTPYMEHTHI
3aMeHunn coboil BepeBKY, MepBOHAYaNbHO CAYXWUBLIYIO Kak ANA
npoBeAeHNsa MpPAMbIX, Tak W 418 ONMCaHWA OKpPYyXHocTei. [lMpa-
BU/a, YCTAHOBMBLUMECA [N MNONb30BaHUS BEPEBKOMW, He fony-
CKaBlUWe, NpU >KenaHWU co6NI0eHNS TOYHOCTU NOCTPOEHUS, CTOMb
cB060AHOro obpalieHus, KOTOPOEe BO3MOXHO C >XKECTKUMMW WH-
CTPyMeHTaMu, COXpaHWNuUCbL 3aTem Mo Tpaguuuu u TOrfa, Korga
WHCTPYMEHTbl CMEHWN» BepeBKY. 3TW OrpaHWYeHUS He TOJbKO
YCNOXHWUAW MPOM3BOACTBO MNOCTPOEHWIA, HO T[NaBHOE, NPUBENU
K TOMYy, 4TO B «Hauyana» He ObliM BKAOYEHbl Te reoMeTpuyeckue
Teopuu, KoTopble TpeboBanu NM60 «BCTABOK», NGO ApYyrux nu-
HWIA, KpoMme MNPAMOA W OKPYXHOCTU. VIMEeHHO no3ToMy 34ecb He
u3naranacb TeOpuUs KOHWYECKUX CEYEHMM, XOTA OHa 6bina TOrga
yXe xopowo passuta. Ho B «Hauana» He BOwNa TakXe H 0-
TMCTUKA,— YYeHMe O MPaKTUYECKUX BbIYNCNEHUAX, — TaK Kak
OHa, KakK YyXe YNnoMWHanocCb, cyuTanacb CKOpee pemMec/ioM, Yem
HayKoW. MHorve MCTOPWMKM MaTeEMaTWKW O0OBACHAIT MPOM3BEAEH-
Hbil EBKNMAOM oT6Op MaTepuanoB TeM, 4YTO OH, cnegys [na-
TOHY, W BMeCTe C HUMW nudaropeiam, cUnTan TONbKO MPAMYIO
N KPYTr «COBEPLUEHHbIMU» JINHUAMMN W He [OMyCKan «BCTaBKy» Kak
MeXaHu4yeckoe [ABWXXEHWE, YyXepoJHOe TeOMeTpuW, UMeloLei
[eno nuwb ¢ uaeanbHbIMU obbekTamu. OgHako EBKAMA BOBCE He
npeHebperan M3yyeHMem KOHWYECKUX CEYEHWI a Hanucan 0 HUX
OTAeNbHOE COYMHEHMEe. YTO e KacaeTcd «BCTaBKU», TO MeXaHU-
Yyeckoe [BWXeHUWe, KOTOpoe TpebyeTca ANA €e OCYLeCTBAEHUS,
NMPUHLWUMNNANLHO HWYEM He OTAMYaeTCA Of MEexXaHW4yecKoro ABUXKe-
Hus, Tpebylowerocs Ans coeAMHeHUs ABYX Touyek NpsMoi, u oba
LefcTBUA CYLECTBEHHO He OTNMYalTCA M No ToyHocTW. OTnagaet
W npegnonoxeHue, 6yATO «BCTaBKU» He OblinM BKAOYEHbl B «Ha-
Yyana» MOTOMY, 4YTO ANA [OKa3aTeNbCTBa MPOBOAMMbBIX C WX NO-
MOLLbIO MOCTPOEHWUIA TPebyloTCA 3HaHWA, BbIXOAAWME 3a Mpefensbl
«Havan». [na pokasaTenbCcTBa TPUCEKUMWU Yyrna npu MnNomoLLn
«BCTaBKM» He TpebyeTcs APYruMX 3HAHWIA, KpoMe cojepialimxcs
B «Hayanax», HeCMOTpPSA Ha TO, UTO anrebpanMyecky pelleHue 3Tol
3afjlaun NpPUBOAUT K YPaBHEHUIO TPeTbell CTEMeHMu.

MocTtynatel 1 akcuombl EBKknuga. lMepBble Tpu nocTynarta rna
CAT: «YTO OT BCAKOW TOUKM A0 BCAKON TOUYKM <MOXHO> npo-
BECTM MPAMYK NIMHUIO»; «M  4YTO OrpaHUMYEHHYH MPAMYIO
<MOXHO> HeMpepbIBHO MNPOAOMXATb MO MNPAMON»;, «W 4To U3
BCAKOrO LeHTpa W BCAKUM pacTBOPOM < MOXeT OblITb> onucaH

9*
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Kpyr» ([92], T. 1, cTp. 14). 3Tm nocTynaTel npegnonaratT, 4TO
NVHeliKa W UWUPKYNb upaeanbHbl, o6nagatT OECKOHEYHOW [A/UHOMN
WM pacTBOPOM, MO3BONAKT CTPOUTb MAeasbHble MPsSIMble U OK-
pPy>XHOCTW. YeTBepThblli NoCTynaT BbliaBUraeT Tpeb6OBaHWe paBeH-
CTBa BCeEX MPSAMbIX Yr0B MeXxAy C060i, NofoXeHUe, KOTOpoe Te-
nepb He cumTaeTcs MOCTynaTom, a foKa3biBaeTca. [ATbIA noCTy-
nat rnacut: «WM ecnum npsmas, najaklowas Ha fBe nNpsMble,
obpasyeT BHYTPEHHME W MO OfAHY CTOPOHY YI/bl, MeHblUMe ABYX
NPAMbIX, TO TMPOLO/DKEHHbIE 3TW [ABe TMPAMble HeOorpaHu4yeHHO
BCTPETATCA C TOM CTOPOHbLI, FAe YrAbl MeHblle [ABYX MPAMbIX»
([92], 1. I, ctp. 15). Cwmbicn nATOro nocTyfnarta 3akawyaercs
B TOM, UYTO TOYKA MepeceyeHms ABYX NPAMbIX CUMTAETCA MOCTPOEH-
HO, ecnn NpW nepecevyeHUU TpeTbeli NpsSMOW BHYTPEHHME OfHO-
CTOPOHHME Yrfibl B CYMMe MeHblle ABYX MNpsAMbIX. ITOT noctynar
noflyynMn Ha3BaHWe nocTynata o0 napanfenbHblXx. Ero, wuu
KakoW TO paBHOCUNbHbLIA €My, MblTaiucCb, N0 CBUAETENbLCTBY Apwu-
cToTens'), AoKasbiBaTb ele 3a CTO net go Esknmga. Mpwu atom,
04HaKo, fOMyCKanu N0rMyeckyt OownbKYy peiiiio principi, HesSBHO
MCNONb3ya MNONOXEHWe, PaBHOCW/IbHOEe [A0KAa3blBAEMOMY, Ha 4TO
yKasbiBan ApUCTOTENlb. IOTU MOMLITKM MPOAO/MKANNCL 3aTeM Ha
NPOTSAXEHUN [BYX ThbiCAYeNeTWUA, NMoKa reHWanbHbI pycckuii Mma-
Tematuk H. WN. lobayeBckuii B 1826 r. He co3aan CBOK HEeBKAU-
[OBY reomeTputo, M3 KOTOPOW BbITEKano, 4To NATbIA nocTynat
fLoKasaTb Hefb3s.

MepBble LWeCTb aKCMOM, MOMb3Yysicb anre6pavyeckoil 3anuchio,
MOXHO Bblpa3uTb Tak: 1 Ecom A= C un B=C, tTo A= B\
2. BEcom A=B, 10 A+ C=B+ C; 3. Echm A = B, 710
A—C=B—C; 4 Echm Ap B, To A+ C+ B+ C; 5 Ecau

A =B, 1T02A = 2B; 6. Echm A = B, 10 A—"B. Pasymeertcs,

yto y EBknmpa oHM BblpaxatTca cnosamu. [lMpu 3ToM 34echb
NMEKTCA B BUAY reoMeTpuyeckue BeSIMYUHbl — JINHUK, NOBEPXHO-
CTM W Tefna, — a He OTBJIeYEHHble 4ucna. AKcuoma 7 rnacuT:
«/ coBmellalouimeca Apyr ¢ 4pyrom paBHbl Mexay co6oi» ([92],
T. 1, cTp. 15), yTo EBKAMA MOHMMan B TOM CMbICNe, 4YTO ecanm u-
rypbl NpuM Han0XeHWW coBNajarT, TO OHW PaBHOBENUKW, T. €.
MMelT paBHble nnowanun. lNpuHAB 3Ty akcuomy, EBkaug, no-
BUAMMOMY, OTAan AaHb fLaBHel Tpaguuuu, TakK Kak MpUMeHeHue
Ha/lOXXEeHNA BCTPeYanocb, JOMKHO 6biTh, euwe y daneca. Ho Mna-
TOH U ApPUCTOTENb CYMTANMU, YTO «MaTeMaTUYEeCKUe HayKu YyxAbl
LBMWXKeHUO». N xoTs cam EBKAWA NPUMEHAN [ABUMXeHWe (Hanpu-
Mep, B onpejefieHUMN LlWapa), OH BCe Xe cTapanca wusberatb ero,
KakK HenocnefoBaTenbHOe OTCTynneHue. Akcuoma 8: «W uenoe

) C™m Bblwe, cTp 122
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6onblie 4yacTu» u akcuoma 9: «W gBe npamble He copgepxart
npocTpaHCcTBa», BepoATHO, WMelT  6Gonee  MO3fHee  npowuc-
XOXAeHue.

MnaHnmeTpuyeckne KHUrMm «Havan». TlepByto 4acTb «Ha-
Yyan» — y4yeHuMe O paBeHCTBE (QUIyp Ha MJOCKOCTWM — m3farakwT
nepBble YeTblpe KHUrW. MepBas HayuMHaeTcad C 23 onpejeneHui.
Onpepenenne 1 «Touka eCTb TO, YTO HEe MMEET 4yacTeil», ABNAeTCH
oTpuuaTeNibHbIM OMpejesieHneM, roBOPAWMM NUWbL O TOM, YEM
TOYKA He ABNAETCA, @ He O TOM, YeM OHa ecTb, BCMEeLCTBUE 4Yero
nof 3To onpefeneHne NOAXOAMT NtO6OOW HefenuMbli npegmeT. 3T0
onpegeneHne EBkNupa oT/inyaeTcd OT ONpefeneHUs TOYKW, LaH-
Horo ApucrtoTenem, TeM 4To EBKAuMA OT6pOCUMA CnoBa «HafeNeH-
HOe MOJIOXKeHWeM», BCNEACTBME Yero YHUUTOXWUN pasHuLy Mmexnay
TOUYKON W eaumHuUein. OnpepeneHne 2 «JIMHMA Xe — ANnHa 6e3
IWNPUHBbI», BblpaXaeT OLHOMePHOCTb JnuHUK. OnpefeneHue 3.
«KOHUbI Xe NMHUN — TOUYKW», COBCTBEHHO, ABAAETCA aKCUMOMOIA,
BbICKa3aHHOW 06 yXe onpefesieHHbIX TOYKE U IMHUKU, @ HE HOBbIM
onpegeneHnem To4yku. OnpegeneHue 4: «lpamas NIMHUA eCTb Ta,
KOTopas paBHO PacnojioXeHa Mo OTHOLIEHWID K TOYKaM Ha Heii»,
Nno-BMAMMOMY, O3HauyaeT, 4YTO NpsAMas COXpaHseT BCe CBOW CBOM-
CTBa, B TOM uucjie W HanpaBneHue ana nw6ol ceoeil Touku. On-
pegeneHns 5, 6 U 7 aHanOrMYHbl NpeabIAyLWUM TpeM, onpegenss
MOBEPXHOCTb, /IMHUM KaK KOillbl MOBEPXHOCTM M NA0CKOCTb Onpe
LeneHna 8—12 KacawTCA Yr/n0B, MNPUYEeM Yroa onpefeneH Kak
«HaK/MIOHeHWe [Apyr K Apyry [ABYX JIMHWIA», nepecekawLlwmxcs
B nnockoctu. OnpegeneHne 13: «paHuua ecTb TO, YTO SIBNAETCSH
OKOHEYHOCTbI 4ero-nmbo», 03HayaeT: TO, YTO OrpaHW4MBaeT 4TO
nn60, BMOSHE ero onpefensis, ABAAeTCHA B HEM CaMbiM KpaWHUM.
B onpegeneHun 14 gurypa onpegensieTcs Kak 4yacTb MJ0OCKOCTU,
cofjepXalianaca BHYTPU KakKol-HMOyAb rpaHuubl. OnpeaeneHus
15— 18 kacalTcsi Kpyra, ero LeHTpa, AuameTpa U MOnyKpyra,
npuyem OKPYXXHOCTb OMNpeAenfieTcs KakK /INHWA, BCe TOYKM KOTO
poii paBHO OTCTOAT OT LeEHTpa, XOTS npouwe 6b10 6bl NONYYUTb
Kpyr BpalieHueM npsaMoli BOKPYr HENoABMXHOW Touku Onpepge-
neHunsa 19—22 roBopAT 0 MNPSAMONUHERHbIX QuUrypax, Bblgenas
0c060 pasnnyHble BUAbl TPEYrofbHUKOB W YeTbIPeXYrofbHUKOB.
OT NpuHATON 34ecb Knaccuukauum EBKAWMEA 4aCTUYHO OTCTynaet
B CTEPEOMETPUYECKUX KHUTaxX «Havyan». HakoHel, onpeneneHune 23
rnacut «[llapannenbHble CyTb MPAMble KOTOPble, HaX0A4ACb B 0Of-
HOW MnockocTU U 6yAyyn NPOLOMKEHbl B 066 CTOPOHbI HEOTpaHu-
YeHHO, HM C TOl, HM C APYro <CTOPOHbLI> Mexay Ccob6oi He
BCTpeyawTca» B oTninume oT [gpyrux, 3TO OMpejefieHne He
MOXeT OblTb MPOBEPEHO, TaK KakK OHO TpebyeT 3HaHWA
HEOrpaHUYEHHOW MJIOCKOCTU, MeXAYy TeM KaK Halu 3HaHud
oxBaTbiBalOT Bcerga JIMLb orpaHuyeHHyO ee 4acTb. 3To.
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06CTOATENLCTBO, AO/IXKHO 6bITh, KaK pa3 M MNOCAYXWUI0 TONYKOM
ANA MOUCKOB CO3A4aHMA Teopuu mnapannenbHbIX W MOMbITOK JOKa-
3aTenbCTB.

KHuura | coctouT 13 48 npefnoxeHwid, KOTopble pacnajaroTcs
Ha Tpu rpynnbl. MepBas (npegnoxeHuna 1—26) nocBfilleHa rnas-
HblIM 06pa3oM TpeyrosbHUKaM W nepneHaukynspam. Bo BTOpoii
rpynne (npepnoxeHuna 27—32) faHa Teopus napannefibHbiX, KO
Topas B MOCfefHeM MNpeasoXeHUU 3TOW rpynnbl MNPUMEHeHa K [0
Ka3aTefNbCTBY TOro, YTO CyMMa Yr/l0B TPeyronbHWKa paBHa [LBYM
npambiM. TpeTbsa rpynna (npegnoxeHus 33—48) 3aHUMaeTca na-
pannenorpamMmmamu, Ksajpatamu W TPeyrosbHWKamu, cpaBHUBas
no nnowajn paBHOBENWKWe, HO Me paBHble Gurypbl. ABa nocnej-
HUX npeAnoXxeHna KHuru | copepxaT [oOKa3aTeNbCTBO TakK Ha-
3biBaeMoi TeopeMmbl Mudaropa u obpaTHOW el Teopembl [loKa
3aTeNlbCTBO  NPAMO  Teopembl, KOTOpOe, MO CBUAETENbCTBY
[pokna, npuHagnexut camomy EBKAuMAy, NOCTPOEHO Ha paBHO-
BeIMKoe™ TpeyrosbHMKOB C paBHbIMW OCHOBAHUAMU WU pPaBHbIMU
BblCOTAMMU.

KHura 1l, camaa KopoTkad M3 BCeX, COAEPXUT 14 npepnoxe-
HWIA, KOTOPLIM MpefnocnaHbl fiBa ONpefeneHus, rae BBOAUTCS YXe
M3BECTHOE HaM MOHATME THOMOHa. 3Ta KHUra, fBnsatowaacsd npo-
JOMKeHWEM TpeTbeli 4YacTWM NepBOW KHUTKU, npefcTaBnser coboii
reoMeTpuyeckyt anrebpy rpekos. B npeanoxeHusax, Hanpumep,
ab+ a(a—o0) —a2, 4ab+ {a—b)2= (a + b)2 npousseseHus
O0TPE3KOB — 3TO He MPOM3BELEHUA 4ucen, a nuowagu NnpamMoyrob-
HWUKOB, «3aK/IIOYEHHbIX MeXAy OTpe3kamMu», T. €. UMEeRLWuX 3Tu
OTPE3KU CBOMMMW CTOPOHaMMU.

Kuura 111, coctoawan m3 37 npeanoXeHWin, LENMKOM MOCBf-
WweHa yyeHuo o Kkpyre. Eii npegnocnaHo 11 onpefeneHuid, B Ko
TOpbIX BBOAATCA MOHATUA KacaTenbHOW (Kak MpsMoi BcTpevaro-
e, Mo He nepecekarllwWeid Kpyr), KacaHus [BYX Kpyros u fap.
Cpean npeanoXxeHwWin TpeTbeid KHUrM obpawaeT Ha cebs BHMMa-
Hue npeanoxeHue 16, rge paccMaTpuBaeTCsas Yron MexXay OKpPYyX-
HOCTbIO H KacaTenbHOW, T. €. «POrOBWUAHbIA» Yron, W JoKasbl-
BAeTCA, YTO OH MeHblle N060ro NPAMOANHERHOTO OCTPOro yrna;
K CMellaHHbIM yrnam EBknug npuberaeT ewe nuWb OAWH pas,
B npegnoxeHuu 31.

B kHure 1V, cocrtosauweit u3 16 npegnoxeHuit, EBknupg pac-
cmatpuBan Gurypbl, BNuUCaHHble B KPYr WAM OMWCAHHble OKONO
Hero, BBeAd MNpefBapuUTeNbHO 3TW MOHATUA B CEMWU ONpeAeneHUax.
MHTepecHO OTMETUTb, 4YTO W3 MPaBWU/IbHbIX MHOTOYro/IbHUKOB,
BMMWCAHHbLIX B KPYr, KpOMe MOCTPOEHWI KBagparta, NATUYronbHUKA
(npy nomowM 3010TOr0 CevyeHUA) W LWIECTUYTONibHUKA, YKa3aHo
TakXe MOCTpOeHMe MPaBUAbLHOr0 HATHajuaTWyroablinka. dTa 3a-
fJavya BO3HMKNA C aCTPOHOMMWM, TaK KaK Yrojl HakioHa 3KAUMTUKU
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K 9KBATOpY CcuMTaNca paBHbIM ~ nonHOro yrna (Ha fene OH

paBeH 0Kofio 23¢27").

Teopuss nponopunini 1 apuMeTUYeckne KHUrm «Havan». Ecnu
nepBble 4YeTbipe KHWUIW MO BO3MOXHOCTW ucyepnaau BOMPOCHI pa-
BEHCTBA OTPE3KOB W nnouwiagei, 1o KHurm V u VI nsyyaroT ux He-
paBeHCTBO, MOCKOMbKY OHO MOXeT OblTb W3MepeHo. B ocHOBY
MOSIOXEHO YYeHne 0 nponopuusax, nogpobHo paspaboTaHHOe EBAOK-
COM, HO cucTeMaTuyecku W3NoxeHHoe EBknugom B 25 npegno-
XeHuax KHuru V. B Hauane uayT 18 onpefeneHuid, n3 KOTOPbIX
60/MbLWINHCTBO KacaeTCs pas3HOro poga OTHOLWEHWI WM MPoONopLMii.

EBknng un3obpaxaeT BeNUYUHbI OTPE3KaMU, OTHOLIEHUA KO-
TOPbIX, MOCKO/IbKY He CYL,ecTBOBaSi0 MOHATUA WPpPaLUOHANbHOIO
yucna, He MOryt B obuwem cnydae 6biTb BblpaXKeHbl B 4ucnax.
MpegnoxeHns KHuru V nerko sanucaTb B COBPEMeHHbIX 0603Ha-
yeHuAx. Ecnm o6o3Haumm uepes A, B, C,... BEIMYUHbI, a 4epes
«7, N, p...— Uenble MONOXUTENbHbIX YMACNa, TO NpeanoXxeHue 1, Ha
npumep, rnacut: T/ + TB+ TC +..= T(J1 + B+ C+ ..),
npegnoxenne 6: TA—nA = (T —n)A un 7. g Tak, nocnegHee,
25 npepnoxeHwe, Mbl 3anucanum 6bl Tak: ecim A.B —C:0 #u
A B~>~C O AN O B C

KHura VI, coctosAwasa n3 33 npeanoxeHui, 3aHMMaeTca npu-
NIOXXEHWEM Y4YeHMA O NPoMopumMax K nnaHumeTpuun. Ee oTKpbiBatoT
NAaTb OMpejeneHuin, ABa U3 KOTOPbIX, BEPOATHO, 6biiM npubas-
NeHbl MO3Xe' ocTalbHble TPWU BBOAAT NOHATMA nogobus quryp,
feneHns oTpe3ka B KpaliHEM W cpejHeM OTHOWeHuUM (30/10TO€
CeYeHMe) W BbICOTbl PUIypbl, NOS KOTOPON MOHUMaeTCs MneprneHAu-
KYNnsp, ONyLleHHbIA Ha OCHOBaHWe W3 TOYKM, Hambosee OTAaneH-
HOW oT Hero. B onpegeneHun 5, KoTopoe rnacut: «[loBopuTcs,
4YTO OTHOLLEHWe COCTaB/ISAETCA W3 OTHOLWEHWI, Korga Konm4yecTBa
3TUX OTHOLWeHWA, NepeMHOXEeHHble MeXAay coboil, o6pasylT
Heuto» ([92], T. 1, cTp. 174), B HEACHOM BuUAe BBEAEHO MNOHATME
COCTaBHOrO OTHOLWEHWSA, MOA4 KOTOPbIM MOHUMAKT OTHOLWEHMue

n N . B Tak kak EBknug Hurge He obpauwjaeTrcs C OTHOLWe-

HUAMMW KakK C Yncnamu, OH HE MOXET FOBOPUTb UM 06 YMHOXEHUY
OTHOLWEHNA. CnefoBaTenbHO, onpegeneHne 5 Hafo cumTaTbh 6onee
nosgHel BCTaBKOW. VM3 KPUTWMKKM, BbI3BAHHOW 3TUM OMpeAeneHueM,
Bblpoc/ia MAes paclIUPeHuUss MOHATUS yucna [0 AelCTBUTENbHOTO
yncna. CocTaBHble OTHOLUEHWS LWMPOKO MCMOMb30BaMNbl B aHTWY-
HOli reomeTpuu W3 npefnoxeHuih oco6o BblgenseTcs npeanoxe-
Hue 27: «lW3 Bcex mapannenorpamMoB, MPUMOXEHHbIX K TOW XXe
NpsMoi M MMelLWMNX HeLOCTaTOK B BMAE napanfienorpamMmoB, mno-
JO6GHBIX M NOJOBHO Pacno/ioXEHHbIX <napannenorpammy>, no-
CTPOEHHOMY nNa MOJIOBUHE, HaubBonbliuMm OGyaeT <napanneno-
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WamMM>, TMPUIOKEHHbIR K NOMOBMHE U NOAO6GHbLIA CBOEMY
HegocTaTky» ([92], 7. 1, cTp. 208). 3TO npegnoxeHue sABnseTcs
MCTOPUYECKM MEPBbIM, COAEPXALMM YNOMUHAHME MaKCUMyMa; Mbl
3anmcanu Obl ero Tak: BblpaXeHue x(a — Xx) MpPUHUMAET MaKCu-

ManbHOe 3HauvyeHue ans g =-"-.lpegnoxeHune 31 obobuaeT Teo-

pemy Mudaropa Ha Nt06ble NPAMONUHENRHbIE NOAOOHbIE UTYpPbI, NO-
CTPOEHHbIE Ha CTOPOHAax NPAMOYrOALHOIO TpeyrofibHMKa. B uenom
KHura VI cogepXxut maTtepuan, W3BECTHbIA yXe 40 EBknnga, ogHa-
KO W3M10XXEHHbI C NOMOLLbIO HOBOW TEOpUM  TEOPUM MPONOPLUIA.

Tpu cnegywowue kHurn «Havan» — VI, VIU un IX— aB-
NATCA apuOMeTUUYeCKUMM KHuramm. B To Bpems Kak KHura V
3aHUManacb NUWb apupMeTUUYECKUMKU LeiACTBUAMM, 34eCb pa3pa-
6aTblBaeTCA TeopeTuMuyeckas apupmeTuKa, COCpPefOTOYEHbl OCHOB-
Hble 3HaHWA O LenblX 4uciax, HakonuBlMecs KO BpeMeHW EB-
knnpa. Kak 310 ybeguTtenbHo nokasana W. I bawmakosa [101],
I LleiiTeH M HeKOTOpble ApYrve WUCTOPUKM MaTeMaTWKU HeaooLe-
HUNW 3HaYyeHWe 3TUX KHWUI W He MOHANW, YTO OHW MpeacTaBnsAlT
HEOOXOANMYIO MNpeanochbiiKy K KHUre X, u3nararwlleid Teopuio
nppauuoHanbHocTen [MepBas KHUra, BKAYarwasa 39 npegioxe-
HWUIA, OTKpbIBaeTcas 23 onpejefeHWaMu, Ha 3TOT pa3 OTHOCALWLM-
MUCSA KO BCeM Tpem KHuUram. 34ecb faHbl onpejeneHns eanHuLbI,
yncna, pasHblX BWAOB YMCEN — YETHbIX, HEYETHbIX, YETHO YeTHbIX,
YeTHO-HEeYeTHbIX, HEYETHO-HEYEeTHbIX, 3aTeM MPOCTbIX, B3aWMHO
NPOCTbIX, COCTaBHbIX W B3aMMHO COCTaBHbIX (T. €. MMeWLWUnx 06-
WWIA fennTenb), KpPaTHbIX, MAOCKWX, TeNeCHbIX, KBajgpaTHbIX, Ky-
6uyeckmx, NoJo6HbIX KBafpaTHbIX U MOLOBGHbLIX Ky6uyeckux. 3gechb
TaK)Xe BBOAMTCS MNOHATUE «4yacTb» («YacTb €CTb YMCNO B 4uChe,
MeHblIee B 60MblIEM, €CNM OHO M3MmepsieT 6ONblUee»), Hanpumep,
OTPe30K, paBHbIi [BYM, €CTb «4YacTb» OTpPE3Ka, PaBHOr0 LIECTH,
3aTeM MOHATME «YacTuU» — 3TOT XKe OTPE30K ABNAETCA He «4aCTbHO»

0Tpe3Ka, paBHOro NATU, a ero «4yacTamu» (T. e. W, HaKoHeLll,

MOHATWNE COBEPLUEHHOr0 YMCNa, Kak Takoro, KoTopoe paBHO CyMMe
CBOMX «4acTeil» (B HalweM MOHUMaHWU — fenuTenein). 3ameTum,
uyTO OoMnpefeneHue efWHUUbLI, KaK «TO, YTO Yepe3 4UTO Kaxjoe Wu3
CYWEeCTBYHOLWMNX CUYMTAeTCA eAWHbIM», KpaliHe HesicHO EBkaug,
Kak 1 BOOOLe ApeBHME, He cyMTaeT eAMHULY 4YUC/IOM, a MNOTOMY
BbIHYX/leH BCAKOe MpefnoXXeHue, BepHOe Ansd uucen, ocobo fo-
Ka3blBaTb ANA efuHuubl. VI3 onpefeneHns 4ynMcna Kak MHOXeCTBa,
COCTaBMIEHHOr0 W3 eAWHWL, $ACHO, 4YTOo EBKAWA NOHMMaeT noj
«YUCNOM» NUWb LEeNnoe 4ymcno (Apobu OH He cuMTaeT uyucnamu)
fanee, 4YTo 3TO KONIMYECTBEHHOE, a He MOPALKOBOE 4YUCNO, U Ha-
KOHel, 4TO Noj «MHOXECTBOM» OH MOHUMAeT MNPOCTO KOHEYHYIO
COBOKYNHOCTb [lpu 3ToM uucna EBKAINA NOHUMaeT He OTBIe-
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YeHNo, a KakK 4ucna-oTpesku, ABffolmecs, Kak Obl Mbl CKasanu,
Le/IOYNCNIEHHBIMU KPaTHbIMN €4MHUYHOTO OTpesKa

MpepnoxeHua kHurn VIl pacnafalTcd Ha 4YeTbipe OCHOBHble
rpynnel. MepBas (npeanoxeHus 1—3) yumT, Kak HakTu Hambonb-
Wwyto obuyto mepy (B HawemM MOHUMaHMU — HanM6GONbLINIA 06WWKIA
pennTenb) ABYX WAM Tpex uyucen. 3hecCb NPUMEHSETCA anroputm
(T. e. KOHeYHas cucTema npasBWf BbIYUCNEHUA [ANA pelleHus of-
HOTUMHBLIX 3afay), MONy4YMBLWIMIA Ha3BaHWe anroputma EBknnga,
KOTOPbIM Mbl MOfib3yeMCA ANA 3TOW Uenn WU MOHbIHE, C TOMN NWWb
pasHuuei, yto EBKNNA NpUMEHSieT He [eneHWe OTBJIEYEHHbIX 4U
cen, a NOBTOPHOe BblYMTaHWe 4yucen oTpe3koB Bo BTopol rpynne
npegnoxennin (4—19) passuta apudmeTmyeckas Teopusa Mpo-
nopuunit. Hanpumep, B npegnoxeHuax 17, 18 u 19 gokasbiBaloTCs

AB B BA B A C , BI- *
Teopembl ~/[r~c *CA—~C ecim 7= b 'TO = N
patHo. [ocnefHee NpeanoXXeHWe CBA3bIBAET 3Ty apuMETUYECKYIO
TEOpUIo C Teopuein nponopuunit kKHurm V7. B npegnoxeHuax 23—32
paccMaTpuBalTCA OCHOBHble TMOJIOXKEHUA Teopun Le/IMMOCTW.
MpepnoxeHue 31: «BcAKOe COCTABHOE YUC/IO U3MEPAETCA KaKUM-TO
nepBbiM 4ucnom» EBKAWA [OKa3biBaeT METOAOM, MONYYUBLLUUM
B JaNnbHellleM Ha3BaHWe MeToda cnycka. OH COCTOUT B cregylo-
lem: ecnm A — C/I0XKHOe 4ucno, TO cylwecTByeT yucno B, asnsio-
lweeca pgenntenem A Ecnm B — npocTtoe yucno TO Teopema [o
KasaHa. Ecnm e B — cnoxHoe uyucno, 10 cyuwectsyeT yucno C,
ABnawlleecqa penutenem B. lMoBTOpAs 3TOT npouecc, Mojsyyaem
pag umcen A, B, C, M3 KOTOPbIX Kaxpoe, HayuHada c B, 4B-
naevcA [fenuTenem npegblgyuiero, a cnegosatensHo, A > B >
> C> Ho oTctoga crepyeT, 4YTO Mbl 4Yepe3 KOHEYHOe YuUCno
lwaroB AOWAEM O AenUTens BCeX MPeAbliAyW WX YUCeN, a 3HauuT,
M yucna A, T. e. A0 npocToro 4yucna P. Befb B MNPOTUBHOM
cnyvae nocnegosatenbHocTb A, B, C,., 6bina 6bl 6eCKOHEYHOMW,
4YTO HEeBO3MOXHO, W60 Torga, Kak nuwet EBKAuA, «uyucno A
O6yneT u3MepATbCA 6GECKOHEUYHbIM PALOM uYUCen, U3 KOTOPbIX Ka
Xpoe 6yLeT MeHblue; 3TO e HEeBO3MOXHO Ansd uucen». MeTopn
cnycka 6bln Hagonro 3abbiT, UM CTaauM MNONb30BAaTbCA BHOBb
nwb B X1 B

KHura VIII, cocTosiwas n3 27 npeanoXeHnin, 3aHMMaeTCcs «He
NPepbIBHBIMM NPOMNOPLMAMM», WHAYe TOBOPS, FeOMeTPUYECKON npo*
rpeccuer.

[eBaTana 3aBeplwatouwas apumeTmyeckas KHUra, coCTOUT U3
36 npepnoxeHnin. N3 Hux npegnoxeHma 14—20 oTHoOCATCHA K Teo
pun nNpocTbiX uyucen [lepBOe W3 HUX rnacut: «Ecnu yucno 6ypaer
HaMMEHbLWNM WU3MePAEMbIM <faHMNbIMW> MepPBbLIMU YuCNaMu, TO
OHO He M3MOPUTCA HUKAKUM MHbIM MepBbIM YMCNOM, KPOME MepBo
HayanbHO uW3MepuBWMKX <ero>» ([92], T. 2, cTp 83) 3ITum
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BblpaXKeHa OCHOBHas Teopema TeOpUM MPOCTbIX YNCEN O eAUHCTBEH-
HOCTM pasfiodKeHUs COCTABHOrO 4uMcna Ha MNPOCTble MHOXMUTENN.
Esknug npuHumaet A = BC, rge B, C — npocTtble yucna u, npeg-
MOMIOXMB, YTO CyLLecTBYeT OT/M4yHOe oT B, C npoctoe uwucno E,
Ha KOTOopoe fJenntcs A, MOKasblBaeT, YTO 3TO MPeA/IOXEHWe Mpu-
BOAMT K npoTuBopeunto. Kak oTmeuaeT M. H. BecenoBCKWil B KOM-
MeHTapusax K pycckomy nepesogy «Hauan» ([92], T. 2, cTp. 337),
EBknng 6epeT AuWb TPWM NPOCTbIX MHOXMUTENA U He paccmaTpu-
BaeT c/ay4asd, Korga OHM BXOAAT B BbICLUIMX YeM MepBOW cTeneHsax,
NMOTOMY, YTO TFpeKuM Npu3HaBanu TONbKO MIOCKOCTHbIE U TeNecHble
yncna. MpepnoxeHue 20, M3BECTHOE KaK MNPeANOXeHWe O cylue-
CTBOBaHMN 6GECKOHEYHOr0 MHOXecTBa MPOCTbIX YMUCEN, T[NacuT:
«[epBbIX Ynucen cywecTByeT 60/blle BCAKOro Npegy0XeHHOro Ko-
nuyecTtsa nepsbix uucen» ([92], 1. 2, cTp. 89). [oKa3aTenbCTBO
Esknnpga BegeTca oT npotmenoro: Ecnu gonyctuth, yto A, B,
C — npocTble yucna, To WX MPOU3BeAeHMe, YBE/IMYEHHOe Ha efu-
Huyy (ABC +1), nu6o 6ygeT NpoCTbiM YMUCAOM, U B 3TOM Ciyudae
KONIMYeCTBO MPOCTbIX YWUCEN HEe OrpaHW4YMBaAETCA MPeSN0XEHHbIMMU,
nnéo OHO He 6yaeT MPOCTbIM, W TOrga AO/MKHO AeNUTbCH Ha Ka-
Koe-To npoctoe yucno H. OpgHako yucno H He MOXeT coBnajartb
HW Cc ogHum u3 uucen A, B, C, nbo, ecnm 6bl OHO cOBMajano, Ha-
npumap ¢ A, U TaK KakK OHO ABNfAeTCA AeNUTeNeM W 4S8 4ucia
ABC + | n gna uucna ABC, TO OHO AO/XKHO 6bI10 6bl 6bITH U
Jenutenem efuHULUbI, 4TO Heneno. CnepoBatenbHo, Kpome A, B, C
M yucno H asnfsetca npocTbiM. OTO MpeAsioxxeHne EBknuMpa oTvse-
4yano Ha BOMPOC, BO3HUKAKLWMIA MpU SMOUPUYECKOM PACCMOTPEHUU
HaTypanbHOro psfga u4ucen: YeM Janblue, MPOCTble 4ucna
nonajarwTcAa B HeM BCE peXxe, MNO03TOMY eCTeCTBEHHO 3amnofo-
3pUTb, 4YTO MMeeTCAa Kakoe TO Hambosbliee NPOCTOe YKUCHO.

MpeanoxeHnne 35 pewaeT 3afadyy CYMMUPOBAHWSA T[EOMeTpPU-
Yyeckoil nporpeccun, KoTopyto EBKAWA, B nepeBOAe Ha A3bIK an-
rebpbl, pewaeT Tak:

nyctb A ,+1> Aie Ai-i> -« YsieHbl TaKoOW nporpeccuun; Torga

Ai+i Ai= A An 1— ... =-A2:A]
a cneposaTenbHO, U
(A+i *An:An— (An nny:n,_,= — ==(A> A)"A-
OTcloga, No paHee [0Ka3aHHOMY CBOMCTBY NpoOMopuuu, mnony4vaem
(AHI—A)(A+AI-T + eee+A) = T—J1):A

MocnepHee, 36-e npefnoxeHue, BbIBOAUT (opMyny ANsS coBep-
WEeHHbIX 4ucen: 2P~1 (2P— 1)— cOBepLIEHHOE YUCNO, eCNr p U
(2~ — 1) — npocTble yucna. EBkAuA ne fokKas3biBaeT, YTO BCSAKOeE
YeTHOe COBEpLUIEHHOE YUCN0 MMeeT 3TOT BUL — 3TO OblNO AOKa-
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3aHO 3HaYuWTeNbHO nNo3Xe. HeuyeTHble COBEPLUEHHbIE YuMCNa MNOKa
He HaljeHbl, HO NMOKa W He A0Ka3aHO, 4YTO OHW He CYLLEeCTBYIOT.
LpeBHue 3HaNM TOMbKO 4YeTbipe COBEPLUEHHbIX 4Yucna (and p —2,
3, 5 7); natoe coBeplweHHoe uucno ans (p — 13), paBHoe
33 550 336. 6bin0 HaWgeHo B XV B. B HacTosuwee Bpemsa Bcerr
M3BECTHO 17 COBeplleHHbIX uyucen gns p = 2, 3, 5 7, 13, 17, 18
31, 61, 89, 107, 127, 521, 607, 1279, 2203, 228l. [leBATOe CcOBep
WwenHoe yucno, umetowee 37 umdp, HangeHo B 1883 r. pycckue
MaTeMaTUKOM-CaMOYy4KOol CBALWEHHUKOM V. M. TepBYLIUHBLIM; MO
CNCAHMEe [Ba COBEPLIEHHbIX 4uCNa, KMeruUiMe COOTBETCTBEHHO
1326 u 1372 uwmdgpbl, 6bIAM HalgeHbl B 1953 1. npu nomMoLwu
6bICTPOAENCTBYOWMNX 3NEKTPOHHBIX BbIYUCAUTENbHbLIX MalluH.

OcTaHoBMMCA 60/Mee NOApPO6GHO Ha Teopuu nponopunii EB-
Knmpa, Kotopasa B «Hayanax» cTpouTCcA ABaXAbl: 4N HenpepblB-
HbIX BeIMYMH B KHUIe V W OTAENbHO ANA COU3MEPUMbIX BeUYMH
N uenbix yucen B kKHure VII.

[Be napbl couMsMepumbiX Benuuunm wunm uyucen A, B u C, B
06pa3yoT Nponopuuio, ecnam MMeeT MeCTO KaKon-Hubyab M3 Tpex
CNyyaes:

1 A—nB un C= nWu,
2) nA= B wun nC= A

3) Ana HekoTopbix Bennuun N m M, ecnm OAHOBPEMEHHO
A—TWN, B—nblu C—T1TM, O - nM wunn, ecnn nonb3oBaThbCs

apobsmu, vero EBknmpg He genaet, A= ~-B n C= -~-11.

Cam EBknug rosopun B nepBom cnyvae, 4to A n C paBHO-
KpaTHbl B n 0 BO BTOpOM, 4To A M C fABNAKOTCA OAHOU U TOI
Xe vacteto B 1 ©, n B Tpetbem, uto A un C cyTb OAMHAKOBbIE
«yactu» B u O.

B kHure X onpegeneHve nponopumm pacnpocTpaHdeTcs Ha
COM3MEPUMbIE W HeMnpepbiBHbIE BEMUYUHBI, T. €. fOKa3blBaeTcs, 4YTO
Takume BeIMUYUHbI OTHOCATCA KakK uyucnia u, HaobopoT, 4YTO BeNu-
UMHBI, HaxoAsALWMecsa B YNC/IOBOM OTHOLIEHUU, COU3MEPUMBI.

B Teopuu OTHOLWIEHW A OCHOBHYH pOJSib UrpaeT afropuTM OTbl-
cKaHus obuwei Hanbonblweld Mepbl. B yacTHOCTW, 3TOT anroputm
npugaeT peasnbHblli CMbIC/I CAMOMY OMpPeAeneHnt0 «4yacTu» M «4va-
CTei». AnropuTm EBKAMAA MOXHO HENOCPeACTBEHHO WCMO/b30-
BaTb AN ONpejeneHus NponopuMoHaibHOCTM YeTbipex yucen. OT-

A o
HOLLIEHUS M-p obpasyloT nponopuuio Torga WM TOMbKO TOrAa,

KOorja BCe BO3HMKalLWMe Mpu OTbICKAHWWM Hanbonblieid obuwei
Mepbl YacTHble <g LI, ... 9k Ons ofHOM napbl U COOTBETCTBEHHbIE
YyaCTHble ... LN LpYyroi napbl pasHbl, T. €. K = Kl u

= ApyruMum cnosamu, pPaBeHCTBO YUCOBbIX OTHOLLUEHNA
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MOXHO OonpeaennTb paBeHCTBOM BCE€X COOTBETCTBEHHbLIX HEMOJIHbIX

YaCTHbIX Pa3fioXeHWui Yy & B HenpepbiBHble Apo6u. Y EBknnga

06 3TOM HET W peyn, HO BeCbMa BepOATHO, YTO TaKOe eCTeCTBEH-
HOe omnpejesieHne, CBA3aHHOE C NPOLECCOM M3MEpeHus, CYLLecTBO-
Bafo B rpeyeckoii matematuke o EBpgokca.

OnpepeneHne OAUHAKOBOCTM OTHOLIEHWI ABYX Map HenpepbiB-
HbIX BennunH A, B n C, O, yaoBneTBopsAOWMX akcuome EBfokca—
Apxumepa, CyWeCTBEHHO OT/AWYHO. ANroputm EBKNnga B Hem He
npegnonaraetca (Ha HenpepbiBHble BEAWYMHBLI OH pacnpocTpa-
HAeTca B KHure X). B onpegeneHum cpaBHMBAIOTCH HEKOTOpPble
KpaTHble [aHHble YyeTblpex BennuumH. CornacHo EBknugy Henpe-
pbiBHble BennunHbl A, B n C, Tl HaxoAaTcs B OLMHAKOBbIX OTHO-
WeHnAX, ecnu Agnsa nwboi nmapbl HaTypanbHbIX uyucen T, M, ANS
KOTOPOI BbLINONHAETCA Kakoe-nnMb0o M3 Tpex YCNOoBWiA:

1) nA < TB,
2) nA= TB,
3) nA > TB,
BMecTe C TeM BbIMOMHAETCSA M COOTBETCTBEHHOE W3 YyCNOBWIA
r nC<tOo,
2" nC— T3,
3) nc > TW.

370 onpefeneHne paBeHCTBA OTHOLIEHWI BMOMAHe B AyXe COBpe-
MEHHOW Ham MaTemaTUKW; K TOMYy >Xe TUMy NpUHagNexuT onpe-
AeneHve uppauuoHanbHbiXx uucen [fepekumHga. Onpegenus pa-
BEHCTBO OTHOLUIEHWU/ OTpe3koB A M B npu nomolnm GecKOHeYHOro
MHOX€eCTBa HepaBeHCTB, EBAOKC W EBKAMA CO6CTBEHHO pa3bu-

T
BalOT MHOXECTBO pauuoHanbHbLIX 4Yucen — Ha [ABa Kjacca

(TA>nB un TA<nB ¢ TCy-nb un TC<.nb), 4emy cooTBeT
cTByeT ceyeHne JepekuHpa. KoHeyHO, pauuoHanbHble [pobu
MOXHO paccMaTtpuBaTb Kak napbl uucen (T, N), NOAYMHEHHbIE
HEeKOTOpbIM 3aKoHam onepauuii. BaXHO 3aMeTUTb, BMeCTe C TeM,
4TO pauMoHanbHble Ap0o6U CAyXaT HaM He TONbKO ANs abCcTpakT-
HOro onpefeneHns uppaunmoHanbHbIX YUCeN, HO U ANd UX NpPU6An-
XEHMNA ¢ N60IA cTeneHbd TOYHOCTM NPW BblYMUCEHUAX. B Teopun
Esgokca EBknnpa npobnema nNpubBAMXeEHWS HECOU3MEPUMBbIX
COOTHOLUEHWA He CTAaBUTCA B ABHOM BUAE: CPaBHMBAOTCA MexXAy
cob60l HeKoTOopble KpaTHble YJeHOB 060MX OTHOLUEHWA, HO He
camMy OTHOLLEeHUs 9 I/ICT/I. C OTHOWEHUAMU LefbiX 4ucen —-II_I—

XapakTepHo, UTo Epknupg roBOpPUT He O pPaBEHCTBE OTHOLUEHWA,
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a 06 ux ofMHaKoBOCTM, 0c060 pAOKasbiBasfs, 4YTO OAMHAKOBOCTb
nofo6HO paBeHCTBY 06nafjaeT CBOWCTBOM TPaH3WTWBHOCTU: ABa
OTHOLWEHNSA, OAWHAKOBbIE C TPETbMM, OAMHAKOBbI MeXAy C060t0.
MoHATWe paBeHcTBa EBKAMA OTHOCUT NWWbL K BeNYMHAM U YuUC-
naM, a OTHOLEHNS 3TO He BENWYMHBI U He yucna.

Pa3nnyeHne umcen Kak MHOXeCTB eAWHWUL, W OTHOWEHWA 4u-
ceNl WNM BeIMYUH, ObIN0 B KNAaCCUYeCKOW aHTUYHOW MaTemaTuke
He NpocTo TEPMMUHONOrNYeCKUM. OHO 06YCNOBNNBANOCH TON DYHK-
LMeidl, KOTOPYIO BbIMNONHANA Teopus OTHOWEHWA. Teopus OTHOLe-
HUIA LenblX 4YMcen BO3HMKNA W3 NPaKTUKW [eicTBUA C gpobamu,
HO NpuMMeHeHa 6blna K UcCnefoBaHUIO CBOWCTB Lenbix yncen. O6-
was Teopus OTHOLWEHWIA fneXana B OCHOBE YYeHUs 0 nojobum u
MeTofa MucyepnbiBaHMsA. W XOTs B HEKOTOPbIX BOMpPOCax OHa Wr-
pana Ty >e pofilb, YTO B COBPEMEHHOM aHanu3e wurpawT fei-
CTBMTE/bHbIE YWCNA, OHA BCE-TAKW He MCNonb3oBasacb WAN MOYTK
He ucnonb3oBanacb B BblYMCNeHUAX. lMoKa3aTeNbHO, 4TO B KHUre
VIl He paccMaTpuBaeTcs CNOXEHWE W BblYMTaHWE OTHOLUEHUN,
a B KHMre V 3Tu onepauuy BBOASATCH TONbKO N1 HYXXHOroO Aanee
4acTHOro cayyas OTHOWEHWA ¢ nocnefylowmuM O6LWMUM YIEHOM.
Nivwb B nosgHeiluem pa3BMTWM TpPEYECKO MaTemMaTUKM Haua-
nocb npucrnocobneHne Teopuu OTHOLWEHUIA K 3ajavyaM BbIYMCAN-
TeNbHOW MaTemaTuku, a Apobu (Mo He MppaLnoHaNbHOCTKU) CTanu
Ha3blBaTb YMCnamu.

Kuura X «Hauvan». TpeTbs uacTb Bcero Tpyga EBknupga ue-
MKOM COfAepXuTcA B Hambonblieid no obbemy, 3ameyaTenbHOW,
HO W BecbMa TPYAHOA W HaumeHee W3y4yeHHON KHure X . 3Ta
KHWra, cogepxawas 115 npeanoXeHWid, KOTOPbIM MPefnoCcaaHsbl
yeTbipe OMpefeneHuns, COAEPXUT KnacCupuKaLuilo mppaunoHanb-
HOCTell, nonyyaemblX MPU pelleHnn KBaApaTHbIX U NPUBOASALLMXCA
K KBajpaTHbIM OWKBafpaTHbIX YpaBHEHWA C pauuoHaNbHbIMU
Koathuumentamn. BHauyane pfaHo onpegeneHne COUIMEPUMbBIX W
HeCOU3MEePUMbIX BefINYMH, 3aTeM Be/IMYMH, COU3MEPUMBIX B CTe-
neHn (kBagpaTbl KOTOPbIX COM3MEPWMbI) U HECOM3MEPUMBbIX
B CTeneHu, MNpuyeM BCe 3TU MNOHATUA OTHOCATCA K reomeTrpuuye-
CKMM BenuvymMHaMm, a He K uyucnam. [anee EBKNW[ Ha3blBaeT 3a-
JaHHYI0 MPAMYK paunoHanbHOW, U COM3MEPUMbIe C Hel OTpe3Kw
(KaK nuHeliHo, TaK W B CTeMeHW) — payMoHanbHbIMWU, & Hecous-
MepuMble C Heil — uppaunoHanbHbiMK. CrnefoBaTenbHO, payuo-
HanbHbIMU OTpPe3KaMW OH CUYUTaeT He TONMbKO Te, KOTOPble B Ha-
LEM CMbICNe SBAAKOTCA payuoOHanbHbIMW KPaTHbIMW AAHHOI0 OT-
peska A, Hanpumep nA (rge N — pauuoHalbHOE YWC/0), HO U
OTpe3kn Bmaa NY A, NOCKONbKY OTPe3KW MOTyT ObiTb M3MEPUMBI
B CTeneHu. Hoecnn B — nnowagb, TO paynoHanbHbIMK 6YAYT NN b
niowaan nB, Tak Kak naowafuW He MOryT O6biTb COW3MEPUMbI
B CTeneHw, 60 KBagpaT nNAOWafM He WUMeeT TeoMeTpUYeckoro
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cMbicna. COM3MepMMOCTU Be/MYMH NOCBALWEHbl nepsble 18 npepg-
noxeHuin.  Mpegnoxenne 9, npo3BaHHOe Teopemol  Te3
TeTa, PaBHOCWU/IbHO YTBEPXAEHWIO, YTO KOPEHb W3 HETOYHOrO
KBajpaTa He MOXET BblpaXaTbCA COU3MepPUMbIM uucnom. llpen-
noxevna 10—16 wu3yyalT COU3IMEPUMOCTb M HECOU3MEPUMOCTb
BE/IMYNH HA OCHOBAHUM KAKUX-NMO0 [aHHbIX OTHOLWEHWA CcBSA-
3aHHbIX C HUMW Apyrux BennynH. OHW MOATOTOBAANT MNpegno-
XeHus  17—18, [oKasbiBalolMe, BblpaXaaCb COBPEMEHHbIM

S3bIKOM, YTO KOPHM KBafpaTHOro ypaBHeHMS ax— x2—4-consme-

puMbl Unnu HecomsMepumbl C a B 3aBUCMMOCTM OT TOro, counsme-

pyUMO WMAM HecomsMepumo c a BbipaxeHue V{a? — b2). C npegno-
XeHnin 19—21 HauymHaeTcs BTOpas 4acTb KHUIKM X  3ITu
NPUGNMXKEHNA NOCBAWEHbI  MPAMOYTO/NbHUKAM- €C/Ii  CTOPOHbI
NPSMOYrofibHUKa JNIMHEAHO COU3MEPWMbI, TO OH pauuounaneH,
€CNN XEe ero CTOPOHbl COM3MepPWMbl TOMbKO B CTEMEHW, 0 OH
nppaunoHaneH. CTOpoHy KBajpaTa, paBHOBENMKOro uppaynoHans-
HOMY MNpPSMOYronbHUKY, EBKAWA Ha3biBaeT MeAuanbio; 3TUM
BBOAWTCHA MNepBOe MOHATME KaacCumkauum wuppaumoHanbHOCTEN,
npuHajnexaswen TeaTeTy.

B pesynbTate noApo6HOro paccMOTPeHUS MOJy4vaeTcsd BCEro
13 BMA0B MppauuoHanbHOCTeid. Bce OHM ABAAKOTCA MONOXMUTENb-
HbIMU KOPHSIMU YypaBHeHUR (x2+2ax) ¢(ctb mc2) = 0 nan (x4
+2ax2) *(c2tb-c4) = 0, rge ¢  payuoOHanbHbI 0TPE30K, a ub—
KO3(D(MUMEHTbI, B 3aBUCUMOCTU OT CBOWCTB KOTOPbIX MNOMOXMN-
TeNbHble KOPNW MNepBOro YpaBHEHUSA HABAAKTCA OGMHOMUANAMU U
BblyeTaMyW OJHOr0 W3 LWeCTW pPOAOB, a MOMOXMUTENbHble KOPHU
BTOPOr0 — OCTa/lbHbIMW [BEHAaLaTbi0 MPpaLUOHaNbHOCTAMMU.

Tpyh knaccugpmkauuum uppaumoHanbHOCTeRn Obln NpPeanpuHAT
NMOTOMY, YTO pelleHMs 3afad, NPUBOAAWMX K KBagpaTHbIM U CBO-
AAWNXCA K HUM  6UKBafpaTHbIM YypaBHEHUAM, Henb3sa 6bl1o
BbIpa3nTb NpyY MOMOLWM paLMoHanbHbIX YMCen W 3aflaHHbIX OTpes-
KOB. Il CKO/IbKY Y FpeKkoB OTCYTCTBOBasa BO3MOXHOCTb anrebpau-
YecKoi 3anucu, MM NPUXOAMNOCH [aBaTb CMOBECHOE BblpaXeHue
pesynbTaTaM peLeHus ypaBHEHWI, KOTopble WHaye 0603peTb
He 6bI0 Obl HWKAKOW BO3MOXHOCTW. EBKAMAgoBa Knaccugu-
Kauus f[aneko He 0OXBaTblBaeT BCe BO3MOXHble HppauuoHanb
HOCTMW; He roBOPSA >XXe 06 MppaLMOHaNbHOCTAX BbICWINX CTeneHel,
KOTOpble He OblAY BKAOYEHbl MOTOMY, YTO OHW HE MOrAM 6bIThb
MOCTPOEHbl paspelleHHbIMU NpuemMamMu nNpu NOMOLM LUPKYNs W
NWHenKn, 3Ta Knaccudukauua He BKAKYana W Takue uppayuo-

HanbHOCTW, KakK Hanpumep, «TpuHomuanb» {c-\-V T cCc * ¥Yn c)-
CtepeomeTpuyeckme KHUrm «Hauvan». Khuru XI, XII un XIlI
«Hayan» nocsAwWeHbl cTepeomeTpuu. VUM npepnocnaHo 28 onpe-
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feneHuwii. CHayana pfaHo onpefjeneHne Tena, KakK «TOro, u4To
UMeeT ANVHY, WWUPUHY W TAybuHy». IOTO onpefeneHne, Nofo6HO
onpejeneHnaAM TOYKW, IMHUM U MOBEPXHOCTU, JaHHLIM B KHUre 1,
NOrnyeckn Hes((eKTUBHO; B AafbHENlleM Ha Mero HWUrAe He CChl-
narlTcd, He [AenaldT U3 HEro HUKakux BbIBOAOB. TakoBO Xe U
onpejeneHne NOBEPXHOCTU KakK rpaHuubl Tena. 3aTteM faHbl onpe-
JeneHns NpsAMON, NeprneHAWKYNAPHON K MAOCKOCTWU, U ABYX nNep-
MeHAUKYNSAPHbIX MIOCKOCTEel; ofHako EBKAuA He [oKa3blBaeT,
4yTO 3TW NepneHAUKYNAPHble B CamMOM [efle CYLeCcTBYIOT. 3aTem
fJalTcs onpejeneHUs Hak/a0Ha, napanifieflbHbIX MN0CKOCTel, no-
pobua u paeeHcTBa (NOHMMAaemMOro B CMbIC/le paBHOBeNMKoe™)
TeNnecHbIX ¢uryp (Besge npegnonaraemblX BblINYKAbiMK). [Ldanee
onpegenAlTCcA nupamuga, npusma, cdepa, KOHYC, LHAUHAP, Ky6,
OKTa3fp, ukocasgap u gogekasgp. Chepa, KOHYC U UMAUHAP 3[eCb
onpejeneHbl C MOMOLWbIO BpaweHWa, B OTIW4YMe OT Kpyra B
KHure 1. 3Ta HenocnefoBaTeflbHOCTb HABAAETCA, MO-BUAMMOMY,
pe3ynbTaTOM HACNOEHWS Pa3NINYHbLIX FeOMEeTPUYECKUX Tpaguuunii.

KHura XI, cocTtodwaa w3 39 MNpeanoXeHwWid, B OCHOBHOM
CTpOMTCA aHanormyHo kHure |. OHa HauyuHaeTCcA TaK Xe, Kak
06bIKHOBEHHO HA4YMHAKTCA W COBPEMEHHblE Y4eBHUKM CTepeomeT-
puu, C NpeanoXeHUn 0 NepneHAUKYNAPHbIX W nNapanfenbHbIX
NPAMbIX W NNOCKOCTAX, & TakxXe 06 ob6pasyembiXx MpAMbIMU U
NA0CKOCTAMM yrnax. 3ateMm uccrnedyeTca napannenenuneg w, Ha-
KOHel, npusma.

KHura XII copepXut 18 npeanoXeHuit, B KOTOPbIX Npuvie-
HAeTCA METOJ WcyepnbiBaHWA [N [OKasaTeNbCTBa OTHOLUEHWNA
Mexgy obbemamu Ten — nNupamui, KOHYCOB, LWIWHAPOB, cdep

HeobxognMmo nofgyepkHyTb, 4TOo EBKAMA HUrge He pgaer
BblUMCMEHUS naowaanm Kpyra mam obbema wapa v T. N. KoHeuHo,
3TO MPOMCXOAMUT He MOTOMY, 4YTO eMy He Oblii W3BECTHbl AaBHO
CylecTBOBaBLWME NPUOBNAMKEHHbIE BbIYUC/EHUA, a NOTOMY, 4To,
KakK YXe O0TMeyanocb, 3TW BbIYUC/EHUA OTHOCMAM K MpakTuye-
CKOW reofesuun, a He K TeOpeTUYEeCKO reomeTpuu.

e Knura XIIl, HacumTbiBalowas 18 npeanoXeHWin, 4YacTUYHO
BO3BpalWiaeTca K npeamety KkHuru IV, BnucaHHbIM B Kpyr npa
BUNbHbIM MHOFOYrofibHMKaM, B OCOGEHHOCTU K MpaBuibHOMY Tpe-
YrONbHUKY W MATUYFONbHUKY, YTOOLI 3aTeM MepeiTu K 3agadve no
CTPOEHUA U «OXBaTbiBaHUSA 3afaHHON Ccepoli» Kax[oro us natu
NpaBWU/ibHbIX MHOTOrPaHHWKOB: B MNpejnoXeHun 13 — nupamupbl
(TeTpasgpa), B 14— okTasgpa, B 15— kyba, B 16 — ukocasgpa
n B 17— popekasgpa. lMoHumaa noj BbipaXeHUWEM «OXBarurb
cthepoli» NOCTPOEHMe OMMCAHHOW cdepbl, EBKAMA BbIBOAUT AnA
nepBbIX TPeX C/lyyaeB OTHOLUEHUE MeXAYy AuaMeTpom cgepbl u
CTOPOHO (pebpoM) COOTBETCTBYHLLIEr0O MHOrOrpaHHuKa; Ans
OCTaNlbHbIX [BYX OH YKa3blBaeT /AWWb, YTO CTOPOHA wuKccasgp?
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byneT «MeHblIel» uppauuoHanbHOW, a CTOpOHa fAojekasfjpa —
BblueTOM. [lpeanoxeHue 18 cpaBHWBaeT MexXfAy CO60WA [AUHbI
pebep nNATW MPaBUNbHbLIX MHOrorpaHHMKoB  KHMra 3akaHuu
BaeTcA fobaBneHMem, B KOTOPOM [OKa3blBaeTcs, YTO KpPOMeE yKa-
3aHHbIX MATW HENb3A MOCTPOUTL APYTUX MPaBUbHbIX MHOTOrpaH-
HUKOB.

M3 cpaBHeHMAa «Hauyan» ¢ coxpaHuBwUMuUcA 6oJsiee paHHUMU
rpeyecKMMM MaTemMaTUYECKUMW  COYUHEHUAMMW WAM  CBUAETeNb
CTBaMW O HWX yJanocb YCTaHOBWUTb Te YacTu 3TOr0 TpyAa, B KO-
TOpbIX EBKNWA WCNOAb30BaN OTKPbITUA CBOUX MpefLecTBEHHU-
KOB, nNpuBeNn WX B BO3MOXHO 60/iee CTPOryl JIOTUYECKYIO
cuctemy. Tak, cuMTaetcs O06LLENPU3HAHHBIM, 4YTO KHuUra V u, Be-
pOATHO, nNepBble NATb npegnoxeHuii kHurn XII npuHagnexart
Espokcy. lMo-Bugumomy, 4acTb KHUrM X npomcxoaumTt oT TeaTeTa.
OfHako, TeM He MeHee M 3TU KHUIM COXPaHAT 06LWuiA CTUNb
«Hayan», BNNOTb A0 CNOB «4YTO M TpeboBasocCb [OKasaTb» WK
«4T0 ¥ TpeboBaNoCb MOCTPOUTb», KOTOPbIMKW 3aKaH4YMBAKTCH
NpeanoXeHnUs, B 3aBUCMMOCTU OT TOro, ABAAKTCA NN OHWU Teope-
MaMn UAKM «npobnemMaMmu», T. €. 3afjja4aMu Ha NOCTPOeHMe (CNOBO
«npobnema» B NlAaTUHCKUX TekcTax «Hayan» ynoTpe6nserca
MMEHHO B 3TOM 3HayeHumn). Kak 3ametun M. KaHtop ([21],
4-e n3g., T. 1 cTp. 276), 3T 3aKAK4YUTENbHble (OPMYbl Hamno
MWHAOT [pPEBHEErMneTckoe «cphenan Tak», KOTOPbIM pPerynspHo
3akaHuyMBanuchb 3afaydyyM B KHUTe YynpaxHeHuid Axmeca, a nMo-
3TOMY, BO3MOXHO, OHW OblAM MEPEHATbl NO TpaguuWu anekcaHp-
pUACKUMK reomeTpamu, BMecTe CO MHOFMMMW 3HaHUAMW, Yy erun
TAH. CnefyeTt yuyecTb, 4To 6narogaps 60/1bLWOMY pacnpocTpaHe
iimo «Hayan» B APEBHOCTW, MNPWU CMNUCbIBAHUM M HUX MOIAM He
TO/IbKO BKPAaCTbCH OMUCKW, HO M MOMAU 6blTb BK/IKOYEHbI MeCTa,
nepsoHayanbHO MpeAcTaBAAaBLIME NPUMeEYaHMA Ha Nonax nepe-
MUCYNKOB.

MoaBoAsA WTOTW, MOXHO CKasaTb, YTO XOTSA NUWb B pefKux
C/lyyasax MMEKTCA KOHKPETHble YKas3aHWs Ha TO, YTO TO WM MHOE
npeanoXxeHue WA ero Aokas3aTeNbCTBO ABAATCA pe3ynbTaToM
OpPUTMHANLHOTO TBOPYecTBa camMoro EBkAupa, He MOXeT O6blTb
COMHEHUs, 4YTO aBTOp 3TOr0 3aMeyaTeNbHOro Tpyaa Obin Benu
KM reoMeTpoM. [MraHTckas 3ajada cucTemartusauum obwup
HOro pa3Hoo6pa3HOro martepuana, KOTOpPYK OH CTONb 6necTswe
BbINO/SIHWA, cama Mo cebe 6bina MNoj CUNY NUWb KPyMHelwemy
yyeHOMy. ITOT TpyA, ABAAKOLWMIACA OQHOW M3 caMblX pacrnpocTpa
HEHHbIX KHWUI BbIAEpPXaBWMWX Ha NPOTAXEHUM 6onee uem [BYX
ThiCAYENeTUI i O0YeHb 60/bLIOE KOMMYECTBO W3faHWii B nepeBofgax
Ha MHOFOYUCNEHHbIe fA3bIKM, B COKpaLWeHHbIX U nepepaboTaHHbIX
BapmMaHTax, CNYXWUT [0 CUX MNOp, HECMOTPA Ha rpomajHoe pas-
BWTWE, KOTOpOe mnpojenana 3a 3TOT nepuof reometpus, obpas
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Lo4Yy Ana y4yeOGHWUKOB 3NEMEHTApPHOW reoMeTpuu, NO KOTOPbIM Be-
feTcs npenojaBaHue B cpeAHel LWKone. Ero BbICOKYH OLEHKY
He MOXeT yManuTb TO O06CTOATENbCTBO, 4YTO C COBPEMEHHOMN
TOYKM 3peHUA Mbl HaxoAuM JOruyeckue He[OCTATKM Kak B On-
pefeneHusax, Tak M B OCOGEHHOCTM B CUCTEMe akKCUOM. ITU He-
[OCTaTKM He KONMe6MT MNPOYHOCTU OCHOBAHWIA reomeTpum, Mo-
CTpOeHHON EBKAMAgomM B ero 6eccMepTHOM Tpyje.

HeT COMHeHWsA, 4YTO OLHOW W3 BaKHeWWMX npuuuH, obycno-
BMBLUMX CTONb MPOYHOE, BblepXaBluee ABYXTbiCAYENeTHee MUCMbI-
TaHWe HayyHoe 3HauyeHuMe «Havan», O6blAM MeTOAONOrMYECKUE
B3rNAfAbl WX aBTopa. EBKAMA cuuTan, 4To reometpuyeckue u-
rypbl CyWecTBYIOT He B LapCcTBe MAeil, a Nuwb TOrga, Korga OHu
MOryT 6bITb NOCTpPOeHbl (MO KpaliHeli Mepe, B NpuHuuMne, OTBAe-
Kasicb 0T HEBO3MOXHOCTW MOCTPOEHUA (Uryp CKOMb YFrOAHO 60/b-
IO/ BENWYMHbBI); OH [LOKasblBan WX CYLeCTBOBaHME MX NOCTpoe-
HUEM W NPUMEHAN ABWXEeHWEe (PUryp — UX HanoXeHue U Bpalie-
Hue.  CnepoBaTesibHO, BOMPEKU  YTBEPXAEHUIO HEKOTOPbIX
NCTOPUKOB MaTemMaTukul), EBKAMA B BaKHellem Bonpoce, B BO-
npoce 0 KPUTEpUM UCTUHBbI, cnefosan He 3a [lnaToHom, a 3a
ApuctoTenem.

EBKAMAY TakXe NPUNUCLIBAIUCL TaK Ha3blBaeMble 4YeTblpHa-
juatas v natHaguaTtas KHUrM «Hayan», NocBALWEHHbIe CTepeomeT-
puKn, XO0TA OH He ABNANCA UX aBTopoM. [lepBasf Oblfa HanucaHa
FMNCcMKNOM, XMBWMUM 0KOMo 200 I A0 H. 3., U3BECTHbIM TakXe
COXPaHUBLIMMCSH AaCTPOHOMWUYECKUM COYMHEHMeM «O BOCXOX[e-
HWW», MepPBOM KHWUIOW Ha rpeyecKOM A3blKe, NMPUMEHABLUEN BaBW-
NOHCKOE fJefneHne OKpyXHocTu Ha 360 rpagycos, aBTOPOM He [0-
WwefwmMx A0 Hac paboT O rapmMoHuuM cdep U O MHOTOYrObHbIX
yucnax. BTopas w3 AOMNONHUTENbHBbIX KHUI «Hauan», naTHapua-
Tas, COAEPXWT ynomuHaHue 06 Wcwpgope, No-BUAMMOMY, apXu-
TekTope Wcumpgope MuneTckoMm, OAHOM M3 cTpouTeneld xpama
cB. Copum B KoHcTaHTMHONOMe (0KOMO 532r. H.3.). 34ecb Takxe
paccMaTpuBalTCA  NpaBWU/bHble MHOTOrpaHHWKW, OfHAKO 3Ta
KHWra HanucaHa na 3HauyuTenbHO 60/Mee  HWU3KOM YPOBHE, YeM
KHUra runcukna, coCTOUT M3 Tpex MA0X0 CBA3AHHbIX APYr C ApY-
rOM OTPbIBKOB.

Apyrue coumHeHna EBknupa. Kak yxe rosopunocb, EBKNuA
ocTaBUn nocne ce6s He TONbKO «Hauyana», HO W ApYyrue couu
HeHMs M3 4ucTO MaTemMaTUYeCKUX COXpPaHUAUCL Nullb [Ba:
«JlaHHble» (naTUHCKOe Ha3BaHue «Oaia») [105] n «O peneHun
uryp». Mof «paHHbIM» EBKAWA NOHMMaeT naowagun, OTPe3Kw,
Yrfibl Y OTHOLWIEHUS, €CIM MOXHO HalTW paBHble UM. B oTnuuue

'y Cm  Hanpumep ctatbto M. A Bbirogckoro [102] KpuTuka 3Toli cTatbu
faHa B. H. Monogwwmm [103] u /1. E MalictpoBbim [104].

10 3. Konbman
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OT 3TUX «[AaHHbIX NO BEAUYMHE», (UTYpbl, 06pa3oBaHHbIE MNps-
MbIMU, 6YAYT «AaHHLIMU MO BUAY», €CAU AaHbl UX YIbl U B3aUM-
Hble OTHOLWIEHUS WX CTOPOH. TOUKW, NIMHUM U NPSAMbIE «[aHbl MO
MOMOXEHUNIO», EC/IN OHW «BCErfa 3aHUMalT TO XKe CaMOe MecTo»,
uyToO Aaneko He sicHo. Mocne onpegeneHunidi cnegytT 95 npeanoxe-
HWIA, B KOTOPbIX [O0Ka3blBaeTCs, 4YTO eclM fAaHbl ONpefAesneHHble
reomMeTpuyeckme 06beKTbl, TO TeM cambiM AaHbl W gpyrue. «[aH-
Hble» npeacTaBnstoT co60li CBOEro poja cobpaHuMe MNOBTOPEHUIA
K MepBbIM LIEeCTU KHUram «Hauan».

C wumeHem EBKNupga CBA3bIBAeTCA TakXe OfHa 3ajava, CO-
jepXauwaacs B apupMeTUUYECKMX Inurpammax rpeyeckolh aHTo-
norvn Havana IV B. H. 3., CBOAALLAACA K PELIEHWUIO JIMHERHOro
YpaBHEHUS C OAHWM Heu3BeCTHbIM. OHa rnacur:

«Myn ¥ ocen noj BbOKOM MO Aopore C MeLIKamu Liarasu.
XKano6Ho oxan ocef, Menocu/bUOK HOLLed npugaHueM.

3T0 MogMeTMBLUMUI Myn 06paTWUC K COMYTUUKY C Peublto:

«YTOo X. CTapuHa, Tbl 3aHblN, U pbldaellb GYATO [eBUYOHKA?
Hec 6bl BABOWHE 5, YeM Tbl, eciM 6 0TAan OAHY Tbl MHe Mepy,
Ecnn X 6bl Tbl Y MeHSl IULb OAHY B35/, TO Mbl 6bl CPABHSAUCH,
CKOMbKO HeCc KaXfblii M3 HWX, O reoMeTp, MoBejaii Ham 3TO».

YCTaHOBUTb, MNPUHAANEXUT NM CTUXOTBOpPHas opma 3TON 3a-
fayn B camMom pene EBKAMAy, KOHEYHO, HeBO3MOXHO. OpHako,
BEPOATHO, YTO HEKOTOPbIM 3ajavyaM npujasanacb (opma 3ara-
[OK, XOTA OHW MOT/AW, KOHEe4YHo, pelwlatbCad W CTPOro reomeTpu-
yecku. B paHHOM cnyuae, ecnu M — 0Tpe3oK, M3MEPALWNA rpy3
myna, To (M — 1) paBHO rpysy ocfa, yBeIMYeHHOMY Ha 1, a cfe-
[O0BaTeNbHO, MepBOHAaYaNbHbIA rpy3 ocna 6bin M —2; ¢ apyroi
CTOpOHbI, JI1+1 pfo/mkKHO 6bITb B ABa pasa 6o0nblie, 4eM rpy3
0Cfna, YMeHbLUEHHbIA Ha 1, T. e. yeM M — 3; Takum 06pasom, Mbl
nonyyaem M+ 1=2 (M—3) = 2M —6, OTKyga Trpy3 Myna
M = 7, a 3HauuT, rpy3 ocna M —2 = 5.

Btopoe npoussefeHne «O peneHUu Guryp», KOTOpoe ynomwu-
HaeT TpoKn, ykKasblBas, 4TO OHO OblN10 MOCBALWEHO AefleHU (u-
ryp Ha qurypbl 1M60 0AWHAKOBO, NUM6GO HEOAWHAKOBOW (hOpPMbl,
He JOWNO [0 HAac B TPEYECKOM OpUTuHane, a TONbKO B MO3LHUX
apabCKUX U NaTUHCKUX nepesBojax.

O counHeHun EBKAMAa «JIOXHble YMO3aKMHOYEHUA» COXPaHu-
nocb NULWb coobleHne Mpokna, ykKasasBlwero, 4Yto B HeM pa3ob6-
paHbl pasnMYHOro poja N0XHble YMO3aK/AloueHUsd, KOTopble Npo-
WUNMOCTPUPOBAHbI HA KOHKPETHLIX MNpumepax. OTO MNpousBefeHune
npefHasHayanocb And HaymHawWwKMxX un3ydatb «Hauvana».

AOpyraa He powepwad [0 Hac KHura EBknmnpga —3to «[l6-
pUCMbI», O KOTOPbIX, KaK O COCTOABLUMX W3 Tpex KHUT N copjepxKa-
wmx 171 npegnoxeHuve un 38 nemm, coobuiaeT [MaHH, a TakKxe
Mpokn. B paHHOM cnayyae nofj «nopucmamu» cnefyetr MOHUMATb
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HenosiHble MPeA/IOXKEHNA, BbICKa3aHHble O CBA3AX MEXAY reomeT-
puyeckMMn 06bekTamu, AONyCKAalWWUMW Te WUAN Apyrue U3MeHe-
HUA CBOMX XapaKTepucTuk, 6narofgaps 4emy BO3HMKaeT Heob6XO-
OVWMOCTb 4YTO-TO AOKasaTb WAM NOCTPOMTb. B panbHeiliwem nop
«nopucMamm» CTanu MOHUMATb /IUWb TakKue MpPeanoXeHUs, Ko-
TOpblE, Bblpa)asCb COBPEMEHHON Ham TepMWUHONOruen, Kacanuch
reoMeTpuyeckmx MecT Toyek. Cregyet, ofHakKo, MMeTb B BUAy,
YTO APEBHWE CYUTanun, YTO JINHWUA ABJIAETCA TONbLKO MECTOM, rfe
NneXaT TOYKW, HO He COCTOUT U3 HUX, MEXAY Tem KakK Ans nac
«reOMeTpMYeCcKoe MeCTO TOYeK» — 3TO CBA3HOE «MHOXEeCTBO TO-
Yyek». Takum o6pa3om, Noj W3MeHEHWEM XapaKTepuUCcTUK FeoMeT-
puyeckmx 06bLEKTOB CTanu nojpasymeBaTb UCKIOUYUTENBHO NULLb
N3MEHeHNe MeCcTONoNoXeHus Toyek. Kak coobuiaet [Mann, B co-
Yynnenunm paccMmaTtpuBalTCA MWL CAyyau, Korga TrcomeTpuye
CKHM MeCTOM fABNfeTCA npsAmMas WM OKPYXHOCTbI).

TpeTbeil He coxpaHuBLIelcA reomeTpuyeckoir paboToil EBK-
nnaa asnaTcAd «KOHUMYECKME CeyeHMs», O KOTOPbIX TaKXe yno-
muHaet [llann. WmewTcs oOCHOBaHWA nonaratb, Y10 B 3TOM
COYMHEHMNWN, COCTOSIBLUEM W3 YeTblpex KHUT, EBKANL CUCTEMATU3N-
poBan W, BO3MOXHO, MOMNOJHWA 3HaHUs 06 3TOM npegmeTe, Ha-
KOMNMEHHblE A0 Hero B 06beme MNepBbIX TpPex KHUT ANONNOHUA,
npuyem paboTe EBKAMAa npefliecTsoBana TakKXe MOTepsiHHasA
paboTa ApucTes.

UeTBepTad noTepsHHas paboTta EBknupa, ynomuHaemas MNpok-
nom u Mannom, — n3 o061acT TeOPeTUYECKOn reomeTpuun. 370
ero [ABYXTOMHble «MecTa na noBepxHOCTW». HeACHO, MOCBA-
WEeHbl /I OHW KPUBbIM (KOHWYECKUM CEYEHWAM, a BO3MOXHO, U
cnupanaMm) Ha MOBEPXHOCTW KOHyca W LUWAWHAPA, WAW XXe NOBepx
NMoCcTAM BpaleHWs, WaM U TOMY W Apyromy.

CoxpaHunucb HekoTopble coyYMHeHMs EBknupga w3 obnactu
npuknagHoin matematuku. Ciofa OTHOCATCA AaCTPOHOMMYECKME
«@PeHOMeHbl», COAepXXaBluWe MaTemMaTuyeckyt 4actb «Cde-
pUKY»  TeOMEeTPUI0 LapoBO/ MNOBEPXHOCTU, paHee pa3paboTaH-
HY10 ABTONWKOM T[MNUTaHCKWM, W elle paHblie B 3ayaTkax — EB-
LOKCOM 3HauyMTeNnbHbI WMHTEpec MpeAcCTaBNsieT COYMHEeHue «On
TWKa», NoATBepXJjalllee, 4YTO ero aBTOp BOBCe He 6bl naTo
HUKOM, KOTOPOMY O6blAM  YyXAbl NpakTU4Yeckue MPUMEHEHUS.
B 3TOM COYMHEHWW W3NaralTCA OCHOBbI MEPCreKTUBLI, MPUYEM
B OCHOBY TeOpuW 3peHUs MNOMOXEH PpacnpocTpaHeHHbIi Torga
B3rnag, 6yaTo NpsAMONMHEWHbIE Ny4nm cBeTa, 06pasys KOHyC, Wuc-
X04AT M3 rfasa W yjaparTcs 0 MNpegMeT; OCHOBaHMEM KOHyca
CNy>XaT KOHTYypbl npeAameTa. BONbWMHCTBO MPeANOXeHUA nsyyaet

') Mo noBoZy N pUCMOB W AaHHbIX y EBkAnpga cm pa6oty O O Mopay-
xaii-bonToBckoro [106]

10*
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cnyyaun, Npu KOTOPbIX paBHble WAU HepaBHble (QUIypbl Mbl BU-
AWM KaK paBHble UM Xe Kak HepasBHble. OfHAKO 3[eCb UMeloTCA
TaKXe TMPefnoXXeHWsa O HaxOXAEeHWW BbICOTbI NpegMeTa MO ero
TEHW W C MOMOLbLIO NMPUMEHEHUA 3epKa.

MpunuceiBaemoe EBknnpy counHeHune «Katontpuka» (y4yeHue
0 3epKasbHOM OTpaxeHuu) 6bI0  COCTABNEHO 3HAYUTENbHO
no3xe, BeposiTHee Bcero, TeOoHO.M AfneKcaHApuWACKuUM. [1Ba couu-
HeHUs No My3blke, AKO6bl HanucaHHble EBKAMAOM, BpAj AU MO-
rytT 6bITb MPW3HaHbl 3a €ro CO6CTBeHHble npousBefeHns. Apab-
CKWe WCTOYHWKWU HasbiBaloT EBKIMAA TakXe aBTOPOM COUYUHEHWN
no mexaHuke. OfHaKo pewwuTb, nNpuHagnexart nu EsBknnpgy co-
XpaHuBlvecs B apabCcKoOM U cpefHEeBEKOBOM J/laTUHCKOM MepeBo-
faxX OTPbIBKM MeXaHWYEeCKUX TpakTaTtoB («O TAXENOM U Nerkom»,
«O pblyare» u ap ), He yaanocso.

Apuctapx Camocckuii. O6 yuyeHnukax EBknupga, o KoHoHe Ca-
MOCCKOM W ero yuyeHuke Jocudee, COXpPaHUAUCHL NNWb YNOMU-
HaHWA. HenocpeACTBEHHO K 3TOMY MOKOJIEHWIO YYEHbIX NMPUMbIKaN
Apuctapx Camocckuii (okono 310—230 rr. gOH. 3.), U3BECTHbIN
Kak BblJaloLiMiics acTPOHOM, HO ObIBLWIMIA U HELIOXUHHbIM MaTe-
MaTUKOM. ApucTapx, Y4uBLIWKA, 4YTO 3eMNsA BpalwaetTcs BOKPYr
cBoeil ocu u obpawaerca Bokpyr CofHua, 4TO pasmepsbl
chepbl HENOABWIXXHbIX 3Be3J BO CTO/IbKO pa3 npeBblWalT pas-
Mepbl Kpyra, no KOTOpoMy pABuXeTca 3emns, BO CKOJIbKO ne-
pUMeTp nocnefHero npesblWaeT ero LeHTp, Obll 06BUHEH B 6e3-
60XUN W AO/MKEH Obll NOKWHYTb AQWHBL. 3TU ufen nosgHee
pasBuBanuM WHAWACKUIA MaTemaTuk Apuabxatta (poa. B 476 r.),
Xope3mMuiickuii matemaTuk an bupyHu (973— 1048 rr.) u nonb-
ckuii acTtpoHom KonepHuk (1473— 1543 rr.), cosgaTenb reauo-
LeHTPUYECKOW CUCTEMBI.

Mo cBupetensctey Apxumega, Apuctapx Onpegenun yron,

nof KOTopbiM BuAeH AuameTp ConHUa, KakK paBHblii yacTu

Kpyra 3oguaka, T. e. rpagyca (nNo COBPEMEHHbIM [aHHbIM

3rs59", 3+0", 1); BO3MOXHO, YTO OH AOCTUT 3TOr0 MPEKpacHoro
pesynbTata Npu NOMowWM n306peTeHHOro UM npubopa «ckaha» —
CBOEro poja YCOBEPLUEHCTBOBAHHbLIX COMHEYHbIX 4acoB. W3 ero
TPYAOB [0 Hac [OWNO couynmHeHue «O pasmepax W paccToAHUAX
ConHuya un JlyHbl». OcCTaBnAd ero acTpOHOMWYECKYH CTOPOHY,
Mbl OTMETWUM, 4YTO 3TO COYMHEHME MOCTPOEHO NOTUYECKU MNOCNefo-
BaTeNbHO, nNpeacTaBndas cob6oli B MaTeMaTUYeCKOM OTHOLUEHWM
nepBoe COXPaHWBLUEECA COYMHEHWE Ha TPEYeCKOM A3blKe, 3aHu
Matroleecsa BONpocaMu, KOTOPble Mbl Tenepb OTHOCMM K TPUTOHO-
meTpuun. MpaBfga, ApucTtapx He BblYMCNAET TPUTOHOMETPUYECKUX
(DYHKUWIA, OT KOTOPbIX 3aBUCAT MCKOMbIE OTHOLUEHUA MeEXAy pas-
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MepaMu W pacCcTOAHUAMU, a AOBONLCTBYETCS TeM, YTO yKasbiBaeT
rpaHuLbl, MeXAY KOTOpbIMKU nexaT 3HauyeHus 3TUX QYHKLWIA.
JenaeT OH 3TO MCXofd W3 crefylolWuUX ABYX NpPeAnoXeHWU, Ko-
TOpble OH He [OoKa3blBaeT, MO-BUAMMOMY, MOTOMY, YTO OHM TOrga
GblIM MaTemMaTUKaM 06LLEeN3BECTHbI:

1 Ecnu s — yron, uaMepsieMblii B pagmMaHax, Npuuem < 2”»

8lna ies
TO OTHOWEHNe ---—-- YMeHbLIAeTCAa, a OTHOLWeHue - BO3pa-

cTaeT, Korga i Bo3pacTtaeT oT 0 4O Y.

2 Ecnm 3- ppyroi yron, usMmepsieMblli B pagumaHax, npuyem
w oy = $ina ~a . Ila
TakxXe p< 2 ¢ 70 X ? < p< .

Pasymeetcsa, y ApucTtapxa HeT pajguMaHOB, CUHYCOB U TaHTlEH-
COB, & MMEKTCA YrNbl, KOTOpble W3MepATCA APOOGHLIMKU YacTAMM
npAMOro yrna, OVIW OKPYXHOCTU, WX XOPAbl W KacaTenbHble.
PasymeeTcsa Takxe, 4TO ApucTapx He Mofb3yeTcs opMmynamu,
a flaeT CBOWM MOJIOXEHUAM C/IOBECHOE BbIpaXKeHue.

Apxumen. Mepuofd annnHW3Ma fan Benuyaliwero mateMaTumka
N MexaHuka Apxumepa (okono 287—212 rr. fo H. 3.). Apxumep
pogunca B Cupakysax na o-se Cuuunuu, rge u passusanacb ero
HayyHas fgeaTenbHocTb. CornacHo LiuuepoHy, Apxumeg 6bin
«4YeNOBEKOM HM3KOro nosoxeHua» (bwniiia bornuncunin»), xun
6efHO, XOTH BO3MOXHO, 4YTO M Haxo4ufics B OTAANEHHOM pof-
cTBe ¢ npasumsBwuM Cupakysamu [nepoHom O6pasoBaHue Ap-
XUMe[ MOony4yus y CBOero oTua, acCTpoOHOMa M maTematuka ®Pungus,
a nosxe B AnekcaHfpuu, rge c6ausuncs ¢ ydyeHukamm EBknupa,
H nocfe BO3BpalleHWs Ha poAWHY OOMEHMBANCS C HUMWU NUCh-
MaMn MO Hay4HbIM BOMpocam. YacTb 3TUX MUCEM COXpaHunace.
Bbina HanucaHa 6uorpadus Apxumega Hekum [epaknujaom, BO3-
MOXHO, ero Ap\roM; OfHaKo OHa He AoLa O Hac.

Mo ceBefeHMAM W3 pas3iMyHbIX, 60nee NO34HUX, WMCTOYHWKOB
M3BECTHO, 4YTO ApXuMe[ LWUPOKO TMPUMEHAN CBOW 3HAHWA Ha
npakTukKe, Npexjae BCEro, Kak paccka3biBaeT PUMCKUIA UCTOPUK
Tut JIMBWiA, ANA NOAHATUA SKOHOMUKM W 0BOPOHbLI POAHOr0 ro-
poga Wm 6bina m3obpeTeHa BogonofbeMHas MawwuHa («ApXu-
MeAOB BWHT») [ANS OPOLWEHWA nofei, OTKPbIT HOCAWMWA ero ums
3aKOH TuMApOCTAaTUKKU, COrNacHO KOTOPOMY Ha Teno, MOTPYXXeH-
HOe B XXWAKOCTb, AelCTBYyeT cuna, HamnpasfieHHas BBEpPX W pas-
Has Becy BbITECHEHHOW >XWAKOCTW; 3TOT 3aKOH Obll MPUMEHEH
ApxvmegoM [LNA ONpefenieHUs cocTaBa CNaaBOB MyTeM B3BeLWMW-
BaHUA MX B BoAe ApXuUMe[ MPUMeHAN CUCTeMbl pblyaros, 6M10KOB,
MOAMCNAcTOB U BUHTOB ANA MOAHATUA 6GOAbWMUX TsXecTel, ANA
MOCTPONKM BOEHHbIX MeTaTeNbHbIX MaLlUH.
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Bo Bpemsi BTOpoi [MyHW4YecKol BOWNHbI ApXWMend, NPUMbIKaB-
WM K [OeMOKpaTU4yeckoi napTuu, KoTopas, OTCTamBafd camo-
cToATeNbHOCTb Cupakys3, uckana B 6opbbe npoTuB Puma cotosa
¢ KapdareHom, Bo3rnaensan obopoHy ropoja BO BpeMms ero fByxX-
neTHel ocafbl, MpMYeM CTOMb YCMEWHO, YTO PUMCKOMY MO/KO-
BoAuy Mapuenny ypanocb B3ATb ropog B 212 r. fo H. 3. nuWb
6narogaps BHe3anHOMY KOBapHOMYy HanmagenTo c cywu. Bo Bpemsa
WwTypMa puUMCKWiA conpaT ybun Apxumega no npefaHuto, yep-
TUBLUEr0 Ha Mecke reoMeTpuyeckue ¢Gurypbl 1 3asasuBliero: «He
Tporail Moumx Kpyros!». Ha rpobHuue Apxumepa, 3abbIToil u
BHOBb HailgeHHON LiuuepoHOM, OblnnM n306paxkeHbl LWap M onwu-
CaHHbI OKONO HEro UmnuMHap. Apxumej, OTKPbIBLWMWIA, 4YTO OTHO-
lWeHns 06bEMOB W NOBEPXHOCTEW 3TUX TEN BbIpaXakwTca LenbiMu
yncnamm, o4eHb ropamnCcs CBOUM-OTKPLITUEM.

MopaxaBLWwune yMbl U306peTEHNS U OTKPbITUA Apxumena panu
noBo4 W ANA ApYrux nereHg. Tak, pacckasbiBaloT, 4To Apxumep,
ObIBLUMM He TO APYroM, He TO POACTBEHHUKOM CUPAKY3CKOro
uaps [vepoHa, nonyymn OT Hero 3afjaHue yCTaHOBUTb, He MofA-
Mellan nn macTtep cepebpa BMECTO 3010Ta B M3rOTOBAEHHYIO UM
4N uapa KOpPOHY. ApxXxumep[ [ONr0 He 3Han, Kak B3ATbCA 3a 3Ty
3afjauy, noka ofHaxAbl, cCafscb B L0 KpaeB HAMONHEHHYIO BaHHY,
He MogMeTUa, YTO BbIJIMNOCH CTO/IbKO BOAbl, CKOJIbKO BbITECHWUO
ero teno. Cpasy coo6pa3uB, KakK pewnTb 3agayy, OH Harum no-
6exan JAoOMOli C KPUKOM «3BpUKa, 3IBpMKal». Apxumeny Takxe
NPUNUCLIBAOT TO, YTO OH MPXM NOMOLM pbIYaroB NErkuMm fBUXKe-
HMEM pYKW 3acTaBWUN [ABUraTbCA NO cylwe 60/blION, TAXENO Ha-
rPY>XeHHbIn Kopabnb, U3BNeYeHHbI M3 Mopsa. CoobuwaldT Takxe,
O6yLTO OH, MPUMEHUB 3aXuraTefibHble, BO3MOXHO napabonunye-
CKWe, 3epKana, CXXer HenpuaTeNbCKUIA puUMCKWUA noT. B ero ycTa
BKNafgblBalOT ropjoe u3peyeHue: «[laiiTe MHE TOUYKY OMOPbI, U
S CABUHY MUp».

B oTnnuve oT Benukoro cuctematmsatopa EBknupa, Apxumep
BHEC B MaTeMaTWKy Mnpexfje BCero co6CTBEHHbIe OTKPbITUA, FfaB-
HbiIM 06pa3oM B 0671aCTU HaxOXAeHWA Nnowajein KpPWBOMMHENR
HbIX (QUTryp Ha MAOCKOCTM W naowageid n o6bEeMOB Ten, OrpaHu-
YEHHbIX KPUBLIMW MOBEPXHOCTAMMU. ITU OTKPbITUSA, NMPUMbIKaBLIME
K KHure XII EBknupa, npeacTaBnanu coboil 3a4aTOK WMHTerpanb-
HOr0 MCYUC/IEHUS, NOCTPOEHHOIO fBE TbICAYM NET CNyCTH Tpyhamu
Kennepa, KaBanbepu, ®epma, Jleli6bHuua u HboToHa. OTAM-
YyafACb MCKNOYUTENbHONW ACHOCTHIO WM3MOXEHWUA, YMeHUEM caenaTb
LOCTYMHLIMYW MOHMMAaHWIO Tpy[AHeilne BOMPOCHI, COYMHEHUS Ap
Xumega, nofo6HO COYMHEHMAM NOYTU BCEX APEBHWMX aBTOPOB, He
pacKpblBalOT aHaIUTUYECKUX MeTOLOB, KOTOPbIMWU O6biN [O6LITHI
nofy4YeHHble pe3ynbTaTbl, a MPeAcTaBAAT WX B rOTOBOM BuUfe,
n3naratT UX CUHTETUYECKHU
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Tonbko B «llocnaHMm K 3paTocPeHy O HEKOTOpbIX Teopemax
mexaHuku» [107], HaligeHHom B 1908 r. W. Jl1. Teitbeprom, Apxu-
MeJ pacckasblBaeT, Kak OH MepBOHa4yaibHO OTKPbIT HEKOTOpble
TeopeMbl: «MHOroe, 4To A paHblUue BbIACHUA MpPWM MOMOLWMK Mexa-
HWKKW, § NOTOM fAOKasajn nocpeAcTBOM reomeTpuu, n6o mom pac-
CYX[J€eHUs, OCHOBaHHble Ha 3TOM MeToje, He 6biNM euwe [oOKa3a-
TeNbCTBaMM; fierye, KOHEYHO, MANTW [OKa3aTenbCTBO, KoOrfja Mbl
nocpesicTBOM 3TOr0 MeToda CoCTaBuMM ccbe npeacrtaBneHne 06
uccnefyemMoM BOMpoce, YeM cfhenaTtb 3TO 6e3 Takoro npegsapwu
TenbHoro npegctasneHusa» ([107], ctp. 4—5).

Ha oCHOBaHUM BbICKa3blBaHWiA caMoro ApxuMeda, a TaKXe
TOr0, 4YTO B OAHMX W3 COXpPaHUBLIMXCA TPYAOB OH MONb3yeTcs pe-
3ynbTataMu, cofepxawmMmucsa B Apyrux ero Tpygax, Xwusc ([108],
T. 2, CTP. 22) YCTAaHOBWUA CAeAYHOLWNUA NPUBAN3NTENbHBIA NOPSAJ0K
ux HanucaHusi: 1) «O paBHOBeCWM MNOCKOCTel», kH. |, 2) «KBag-
patypa napa6onbi», 3) «O paBHOBECMM MNNOCKOCTeN», KH. I,
4) «[llocnaHue K 3paTocheHy O MexaHUYeCKOM MeTOofe peLueHus
reomeTpuyecknx 3agau», 5) «O wape u yuauugpe», kH. | un Il,
6) «O cnupanax», 7) «O KoHompax W chepomgax», 8) «O nna-
BalWMX Tenax», kH. | un Il, 9) «MN3mepeHne kpyra», 10) «Wcuuc-
NeHne MnecumHok» («McaMMuUT»),

«O paBHOBecuM nocKocTel». B couymHeHun «O paBHOBecUMU
nnockoctein» ([109], kH | cogepxuT 15 npegnoxeHun, kH. Il —
10) MPUHLMNbI TEOPETUYECKOW MeXaHWKW u3naratTcs CTpOro reo-
METPUYECKUM METOLOM.

NaBHad 3afjavya COCTOUT B HAXOXAEHWU LEHTPOB TAXKECTU
napanfenorpamma, TPeyrosbHuKa u Tpaneuuun. Pewas ee, Apxu-
Me[ He Y4YOBNeTBOPWUACA npeAcTaBneHUeM, OYATO 3TWM QUrypbl
COCTOAT M3 OTPE3KOB, MapasifiesibHbiX MX CTOPOHAM, XOTA U3 3TOr0
rpy6ot npeActaB/ieHWA MPaBUAbHO crefyeT, UTO MUX LEHTPbl TH-
XKeCTU [O/KHbI JieXXaTb Ha MpPAMbIX — FreoMeTpUUYeCKUX MecTax
cepefuH aTux oTpeskoB. OH MpeKpacHO cO3HaBan, YTo, Hanpumep,
napannenorpamM Ha camMOM fefie COCTOMT He M3 OTPe3KoB, a M3
3NeMeHTapHbIX napanneforpammos. [Mo3aTomy, ecnu Mbl MPUMEM,
YTO LEHTP TAXKeCTW [aHHOro napannenorpaMmma neXxuT na nps
MOli, Aensuieil nononam OTpe3KW, NapanfiefibHble ero CTOPOHe, TO
JOMYCTUM NOFMYecKyt OWKNBKY «peiiiio principi», Tak Kak goKa-
3yemoe npegnofiaraem cnpasefsMBbIM AN 3/eMeHTApPHbIX napan-
nenorpamMmoB. [103TOMY, XOTA OH HECOMHEHHO MOJly4yus CBOM pe-
3ynbTaTbl HECTPOrUM MNyTeM, OH B KaXAOM OTAe/lbHOM ciy4ae
Jan UM CTporoe AokKasaTenbCTBO OT MPOTMBHOro. Tak, B Cliyyae
TPeyrofbHWKa, OH [0Ka3blBaeT, UYTO ero LEeHTP THAXECTU [OJXKEH
NneXkaTb Ha MefjuaHe.

Bca BTOpas KHWra 3TOrM0 COYMHEHUA 3aHMMaeTCs Haxoxpje-
HUMEM LeHTpa TsHKecTu napabonmyeckoro cermeHTa, a TakKxe
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YyacTu, OTpe3aHHOW OT Hero nNpsMOi, NnapannefibHOW OCHOBAHWUIO.

C 37Ol Uenbl OH BMWCbIBaeT B CerMeHT (puc. 24) cHavana Tpe-

yroysHuk BAB', rge A — To4yka, B KOTOPOW KacaTenbHas napan-

nenbHa K BB'. Tak e OH BnucbiBaeT B 06pasoBaBlIMECHA fABa

HOBbIX CermeHTa TpeyronbHukn BCIA un AC}'B', 3aTem Tem Xe

cnoco6oMm BO BHOBb BO3HWKLUME YeTblpe CermMeHTa TPeyrofibHUKK

BAA u 1. 4. PaccmaTpuBas BnucaHHytw ¢urypy BPC}PAP'C}K'B’,

Apxume[ [OKa3blBaeT, 4YTO MNpoOBeAeHHble 4epe3 Toukn A, G, P,

P', @', K' gnametpbl, napan-

B nenbHblie AO, penatr BB' Ha

paBHble 4acTu, MexXAy TeMm

Kak npsvble PP', Cp, /?/?',

napannensHole BB', genat AO

B MPOMOPUMMN HEYETHbIX Yu-

cen, T.e.Al.: Wl :MbI:NO =

= 1:3:5:7. UeHTp TaxXecTun

BMUCAHHON  (Urypbl, paBHO

Kak 1 napabonuyeckoro cer-

MeHTa, iexkut Ha AO (nocnej-

Hee fOKasblBaeTCA OT MPOTUB-

Horo). [llpu 3TOM UEHTp TA-

XecTun napabosmyeckoro cer-

MeHTa HaxoguTcs 6nauMxe K

BeplWNHe A, YeM LEHTp TsAXe-

CTU  BMMUCaHHOW YKa3aHHbIM

cnocobom  urypbl, 0fHaKO

paccTtosHue MeXAy S3TUMK LBYMSA LEHTPaMy MOXHO cAenaTb MeHb-

WwnuMm N60in 3afaHHOW BENMYMHBLI, ANA 4Yero A0CTaTOYHO NULWb

YBEANYNUTb 4YWUC/IO CTOPOH 3TOW ¢urypbl. HakoHel, ycTaHaBiu-

BaeTcAa, YTO [ANA UueHTpa TsaXecth O uUMeeT MeCcTo OTHO-

weHne AC: CO = 3:2, a TakXe HaxoguTCa LUEHTP TAXKECTH
urypbl, orpaHu4yeHHoin napab6onoit u xopgamu PP', BB'.

«KBagpatypa napa6onbi». CounmHeHuto «KBagpatypa napa-

6onbl» ([110], 24 npegpnoxeHus) Apxumepn (KOTOpPbIA He NONb30-

BasCA anonNOHNEBbIM TEPMUHOM «Mnapabona», a FOBOPUN «CeYeHue

NPAMOYrONbHOTO0 KOHYCa» — Ha3BaHWe COYMHEHWUA MNOo34HelLero

NPOUCXOXAeHUsA) npegnocnan npeaguwcnosne, B KOTOpoOM, obpa-

wascb K Jocudeto nocne cmepTn KOHOHa, OH 3aAB/ISeT O CBOEM

npuopuTeTe HaxOXAeHWs naowagnm cermMeHta napabonbl, oTce-

YeHHOro NpoM3BOSILHON XOPAOW, CHavana, Kak OH rOBOPWUT, Haii-

[JEeHHOro VM TMpyv MNOMOWM MEeXaHWKW, a 3aTeM [OKa3aHHOro

cpeAcTBaMU reoMeTpuun (Kak Mbl cKasanu 6bl, METOAOM WCYepnbl-

BaHUA). MexaHW4YecKoe pelleHWE OCHOBbLIBAETCA Ha ClefyoLnx

ABYX cBolicTBax napabonbl (puc. 25). Ecnm C — xopaa ee cer-

MeHTa, P — BepwwnHa (B KOTOpPOM KacaTenbHad mnapasnnefibHa
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PV — gnameTp, genawmin <37 nononam, u ecnm PV, 6yayuu
NpoLO/KEHO, nepecekaeT kacaTefnbHyt C}T B Touke T, T0: 1) <GK
nponopunoHansHo PV; 2) TP = PV. OTtciofa Apxumepn fenaet
BbIBOA4, 4YTO ecnu npamas EO, napannenbHad TV, nepecekaer
npamele OT, OP, Os unapabony

B Toukax E, P. O nd, 1o nmeroTt )
MECTo OTHoweHua OV :VO =
= OP:PP, 00: O<7= EA: HO. [ (1 \
Mocne atoro Apxumes pac- / | \
nonaraet mnapabonuyeckuii cer- / Al,, \
MEHT Tak (puc. 26), 4TOOHI
avameTp, genawnin Of4 nononam, AW \/7
Obll BEpTMKaNeH, nposoauT B < E r \
anametp EO po sctpeum O c ro- \
pu3oHTanbHoOW npamoii OO un fo
E ¢ kacatenbHoli OE B Touke O
n npogonxaer OO pgo A, noso- Puc. 25.
xne AO = OO. Pa3genus 3aTem
Toukamm Oi, 02, ..., On xopgay Of, OH MPOBOAUT 4Yepe3 HUX Bep-
TUKanbHble Npamble, nepecekatouwme OO B Toukax Ab HAr..... .,
n OH H /% O
Puc. 26
KacaTenbHyto OE B Toukax Ei, E2 .., En, a napabony B Toukax

i, , A,,. 3aTeM OH coeauHAeT </?| n nNpofoskaeT [0 nepe-
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ceyeHna P ¢ OE, panee O0P2 go nepeceyeHuss P\ ¢ H,Ei n 1. A
Takum o06pa3oM, noayyeHbl ABe (Urypbl, cocToswue U3 Tpane-
UWA; ofHa, onncaHHas OKoNo napabosMyeckoro cerMeHTa, cocTouUT
n3 Tpaneumm POu P\02 P20 3 .. u TpeyronbHuka ENO,0; apy-
ras, BnucaHHas B Hero, cOCTOMT u3 Tpaneuuii /?|Or, P203, .. u
TpeyronbHuka /?,0n(2 (gns ynpoweHus Mbl 0603Havyaem Tpane-
UMM ABYMSA NPOTMBOMNONOXHLIMU BepLIMHAMMU).

Nlnwb nocne 3Toli reoMeTpUMYecKol MOATOTOBKM ApXumes npu-
CTynaeT K COGCTBEHHO MeXaHuyeckum coobpaxeHusam. AOC} npu-
HMMaeTCca 3a paBHOMMAeYHbIN pblyar, O 3a Touky onopbl CHauvana
[LoKa3blBaeTCAa, 4TO ecnu TpeyronbHUK OAE nogBeweH K pblyary
B Toukax O u (3, TO OH ypaBHOBellMBaeTCcq rpysom P, nojBelleH-

HbiMm B A, ecnm P = -~OgE. 3aTtem OH fgoka3biBaeT, 4To rpys P\,
ypaBHOBewmMBaowmnii B A Tpaneuuto E\02, MeHblle uem -

KpaTHasi, HO 60Mblue YeM KpaTHas  nnouwiagb 3Toi Tpane-

UMW, U aHanorn4yHo Ana Apyrux tpaneuwmin. OTcrofa OH MPUXOAUT
K BbIBOAY, 4YTO ONucaHHas Qurypa ypaBHOBELIUBAETCA T[Py30M
60MbWMM a BNWCAHHAA — MeHblMM, 4yem cymma P\ + P2T ..

...+ Pnt1= i (}pE.

Mocne 3aTtoro Apxumea NpPUMeHseT MeTOf WCYEepnblBaHWA, fLO-
Ka3blBasi, UYTO C YBE/IMYEHMEM uYMCNA [AeNeHUii pasHOCTb Mexay
OMWCAHHOWM N BMNMCAaHHON QUrypamMmm MoXeT ObiTb CAefaHa MeHblle
Nno6oi 3agaHHO BENWMYMHBI, M 3aK/0YaeT, YTO MAowaab napa6o-

NN4yeckKoro cermMeHTta paBHa 3 nJaowWwagn TpeyrosbHUKa a

TaK KaK nocnegHAd B 4YeTbipe pasa 60nblie, Yem nnowanb BMn-
CaHHOro B CErMeHT TpeyroibHWKa C TeM Xe, KaK V CermMeHTta

o 4
OCHOBaHMeEM W BbICOTOW, TO nNnowagb CErMeHTa paBHa nno-

WwanM 3TOro BMMCAHHOIO TPEYroJibHUKa.

Takum o6paszomMm, Apxumesd nogHan MeTon EBAoKca Ha HOBYIO,
60/ee BbICOKYI CTYMeHb. Y Hero UMeNuncb HacTofilue MHTEerpasb-
Hble CYMMbl — HWXHAA W BEPXHAA, — M (AKTUYECKM NPOU3BO-
annca nepexopd K npegeny. OTnmymMe OT OTKPbITOr0o HbHOTOHOM M
NelibHULemM MeTofa COCTOANO, BO-MEPBbIX, B TOM, 4TO y Apxu
Meda He 6bl/10 HN MOHATUI «NpefesbHOr0 nepexofa», «HWKHen u
M BEPXHEN rpaHuLbl», HU COOTBETCTBYHOLMUX 3TUM MOHATMAM 060-
3HayeHuii. Bo-BTOpbIX, ApXxumes MNPUMEHAN CBOW MeTOL4 NULWb
K Y4aCTHbIM, XOTH M MHOTFOYMUCAEHHbIM W pa3HOO6pasHbIM ClyyasM,
B TO Bpemsi Kak B XVII B. 3TOT mMeToh4 cTan Bceobwum ‘).

'y O wmeToge wcuepnbiBaHUsA y Apxumesa cMm  paboty A, 1 HOLwike-
Buya [111]
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CnepyeT, OAHAKO, OTMETWUTb, UYTO XOTA MNPUMEHSieMbIi ApXu-
MefOM MeTOA MO OCHOBHOW uiee POACTBEH MeTOAY OMpefeneH-
HOF0 WUHTErpupoBaHus, OTOXAeCTBAEHME 3TUX MeToAoB B paboTax
HEKOTOPbIX WCTOPMKOB MaTeMaTUKW cnefyetr TeM He MeHee cuu-
TaTb HeOMpaBAaHHbIM MepeHEeCEHUEM COBPEMEHHbLIX  MOHATUI
B 4peBHOCTb. Elle MeHee onmpaBfaHbl BCTpevaloliMecs [OBOJSIbHO
4yacTo YTBepXAeHusa, O6YATO MeXxaHW4YeCcKMil MeToh onpeneneHus
naowaan cermeHta napab6onbl COCTOAN B TOM, 4YTO Apxumeq
B CaMOM fene B3BeLIMBaN Bblpe3aHHbIA W3 Kakoro-HMbyAb OfHO-
POAHOr0 Matepuana CerMeHT U CpaBHWMBAN ero ¢ BECOM TPeyrofb-
HMKa, M3rOoTOBMIEHHOr0 Tem >e cnoco6om. bonee Toro, Apxumep
He CuMTan MexXaHW4Yeckuii MeToj [foKa3aTelbHbiM B FeOMeTpuu K
fonyckan ero Nulb Anst NpefBapuTeNbHON OLEHKU, Kak HaBoAs-
Wwmnit. OH Mcxoamn npu 3TOM M3 NOFUYECKOro nNpuHUMNa o Hepony-
CTUMOCTU «MOAMEHbI poja BUAOM». MexaHW4yeckue MOHATUA, KakK
obnagawlme 60MbWIMM YUCIOM MNPU3HAKOB, YeM MNOHATUA Treo-
MeTpUUecKne, cuMTanuch euie ApUCTOTENEM YYXEPOAHbIMU B reo-
MeTPUW, HO 3TO He MMeslo HUYero obuiero c lMnaToHOBbLIM MNpeHe-
6peXXeHneM K MexaHuKe.

«O meToge». N3 «lMocnaHns K dpaTtocieHy O HEKOTOPbIX Teo-
pemax MexaHuku» [107] mMbl NpuBenun Bbile HEBONbLWYK, HO MPUH-
UMNNANbHO BaXHY BbIAEPXKY, MOKa3biBalLWYl, Kak rnyboko
noHnmanacb ApXumeaoM MaTemMaTuuyeckas CTpPOrocte. B coumHe-
HuM «O MeTofde», HacuuTbliBaloweMm 16 npegnoxxeHWin, BHOBb Bbl-
BOAMTCA nNnowajb cermeHTa napabonbl, 3aTeM [OKa3blBaeTcs,
yto 06BEM NpSMOro UMAWHAPA, OMUCAHHOTO OKOMo Wwapa (uu
anauncouaa BpaleHWa) U UMeLWero BbICOTY, PaBHYH guameTpy

wapa (UAX ocu BpalleHUs 3anauncouaa), paBeH2 o6bema LWapa

(vnm snnuncomnpa)- [Lanee HaxoAuTcs 06bem CermeHTa, oTcekae-
MOro MN/0CKOCTbIO, MEepneHAMKYNSapHOR K ocu, OT Ten BpaleHus:
napabonomnga, wapa, anauncompga WM ABYXMOMOCTAOro runep6o-
nonga. Apxumef HaxofWT, HaKoOHel, 00beMbl ABYX Tef, OLHO M3
KOTOpbIX 06pa3oBaHO Cpe3oM LMAMHAPA MNNOCKOCTbIO, a Apyroe —
nepeceyeHnem [ABYX NPAMbIX KPYrosbiX LUWUAWHAPOB OAWHAKOBOTO
AnameTpa, nepecekalwLlmnecs OCU KOTOPbIX B3aMMHO MeprneHAuKy-
NAPHBI.

«O wape u uunuHgpe». B nucbme K Jocudcio, 0TKPbIBaKOLWEM
KHUTY | counHeHnsa «O wape n unmnuHgpe» [112], Apxumes yka-
3blBaeT, YTO OH NY6/UKYeT 3[eCb BNepBble MOAYUYEHHbIE UM OpUTU-
HalbHble pe3ynbTaTbl AA8 TOro, 4Tobbl MaTemMaTUKuM WMenu BO3-
MOXXHOCTb O3HAaKOMWTbLCA C fJOKasaTenbCTBamMyW W CyAUTb 0 WUX
LeHHoCTU. OTU HOBble pe3ynbTaTbl | KHUrK cnegytowue: 1) nno-
Waab NOBEPXHOCTM cdepbl paBHa 4-KpaTHOM nnowannm ee 60/b-
WO Kpyra; 2) naowajb NOBEPXHOCTU LIAPOBOr0 CErMeHTa paBHa
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naowaan Kpyra, 4Yeil pagumyc paBeH pacCTOSHWIO BepLUWHbI Cer-
MeHTa OT ero KpyroBoih nepudepun; 3) 06bemM uuMAUHApPA, OMNKM-
CaHHOro O0KOM0 cdepbl, U MMeKLWero BbICOTY, PaBHYH ee [ua-

MeTpy, paBeH 2 o6bema ctepbl; 4) NOBEPXHOCTb 3TOrO LUAUHAPA,

3
BKKOYasa U ero ocCHoBaHusA, TakKXe paBHa 2 TMOBEPXHOCTU C(bepbl.

MocnegHue fABa OTKPbLITUA Apxumeaa W 6blAM 3amedyaTneHbl yep-
TEXOM Ha ero rpo6Huue.

BTopas KHMra 3Toro Tpyja COfepXWT WecTb 3afay v Tpu Teo-
pemMbl. B 3apgauyax TpeGyeTcs NOCTPOUTbL Chepy, PaBHOBENUKYHO
AAaHHOMY KOHYCY WAM LUUNMHAPY; pa3pe3aTb Chepy MNA0CKOCTbIO

TaK, 4T06bl 06bEMbl UAX nNaowWagn MNOBEPXHOCTE 0060MX CErMeH-
TOB HaxoA4unucb B AAHHOM OTHOLUEHWW, eCnW AaHbl ABa CerMeHTa
OBYX cep, HalTu TpeTwid, NOJO6GHBLIA OAHOMY W3 HUX, U PaBHO-
BE/IMKUI MO naowagnm uau no obbemy Apyromy; oT AaHHOl cdepsl
oTpesaTb CermMeHT, 4Yeldi 06beM HaxoauMTCcA B AAHHOM OTHOLUEHUU
K KOHYCY C T€M >X€& OCHOBAHWEeM WU BbICOTOWA.

Hanbonbwunii  nHTepec npeAactaBnsgeT 4-e  MNpeanioXeHue
KHurn 1l «O wape u yunuHgpe», B KOTOpoM TpebyeTcsi pacceuyb
JaHHbI Wwap Tak, 4Ttobbl 06bEMbl CErMEHTOB HaxO0AWAWUCb B fAaH-
HOM OTHOWweHUU (CM puc. 27, rae M300paKeHbl TakXe CevyeHus
KOHYCOB, paBHOBENMKUX WCKOMbIM cermeHtam). Ecnm BbicOTa
6onblero cermMeHta ectb OX = X, paguyc Wwapa r W gaHHoe OT-

HOLWIEeHNe Tn, rgoe T > n, TO 3afjavya MOXET 6bITb 3anmcaHa

ypaBHeHUneMm
x3+1 ar2— = 3rx2 (L

Wnn, nonarasa gna KpaTtkocTu 8 = a, I = é L c,
x3-\-bx = ax2 (N

Cam Apxumej BbipaxkaeT 3ajayy B (hopme nponopuuun, AaHbl 4Be
npsamele BO n BIl, n3 kotopbeix OB BaBoe 6onbwe Bl, a Takxe
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Touka T Ha B2\ Tpebyetca pasgenutb OB B Touke X Tak, 4TOObI
BO~_X2

Nlerko BugeTb, 4To nponopuma (2) npuBoauTcs KypaBHeHuwo (IM).
PeweHve M uccnegoBaHWe BCNOMOraTenbHON 3afavyn o AeneHun
Apxumes obelan nNpuUBeCTU B KOHLe MPeSioXeHWA, HO B Jolef-
lWeM [0 Hac TekcTe Tpaktata «O Wwape W UUAMHAPE» W APYTUX
COYMHEHMAX CUPaKy3CKOro MaTeMaTWKa peLleHne OTCYTCTBYeT.
EBTOKMI A B KOMMEHTapuy K TpakTaTy coobuiaeT npuem, KOTOPbIN,
BEPOATHO, NpuHagnexan camomy Apxumegy. PelleHuWe OCHOBbI-
BaeTCA Ha reoMeTpMyecKOM MNOCTPOEHMMU, aHaNOrTMYHOM TOMY, Ka-
Koe npumeHun MeHexM K TMOCTPOEHUID CTOPOHbI X Kyb6a, no
o6beMy paBHOro faHHOMY napannenenunefy bx, T. e. K ABy-
Y/IeHHOMY YpaBHEeHUI0
x3= bZX.

KopeHb ypaBHeHus (I') npepcTaBnsietcd Kak abcuucca TOUKK
nepecevyeHnss ABYX KOHUYECKMUX CEYEHUIA: CMMMETPUYHON OTHOCU-
TeNbHO OCU OpAMHAT napabonsl

~ by_X/\

W PaBHOCTOPOHHeN runep6onbl, acUMNTOTaMU KOTOPOW cnyxat
ocb abcumcc n npamas x = a,
Y 3bc
(a—x)y = —".

CornacHo EBTOKMIO ApxuMej fan TakXxe AMOPU3M 3ajauu,
T. €. UccnefoBan yc/ioBue ee BO3MOXHOCTM, MNOKasaB, YTO MCKO-
Mblli 0Tpe30K OX = X CyWecTBYeT, €Cnn Touyka T NEeXUT Mexay
B n 2. B nepesofe Ha A3blK anre6bpbl 3T0O 3HAYUT, 4YTO €CAM

TONbKO, KakK U AOMKHO 6bITb, 1_11%-_|‘I< 1 uam xe b20<n23‘1a& TO
(?/Ll.l'eCTByeT NONOXWUTENbHbIN KOpPeHb ypaBHeHUA (1), MeHbLUWN
-4-0 = 2r. Tpu 3TOM CyLleCTBYeT W BTOPON MNOMOXUTENbHbIA KO-
peHb, KOTOpblli 60/blle 2 M NOTOMY He yuyuTbiBaeTcs. PaBeHCTBO
bx = 27a3 T. e .= 1wun= 0, onpefensder rpaHuyy nono-

XUTeNbHOr0 KOPHSA; B 3TOM c/iyyae runep6ona u napa6ona umeroT
B 06LLel Touke 06 Y KacaTeNbHYH, Mbl 6bl CKasanu, 4TO ypas-
HeHVe uMeeT ABOMNHON MONMOXWUTENbHbIA KOpeHb. YpaBHeHue (1)
nnu, TouHee, (2) Apxumen WCNONb3yeT WU B HEKOTOPbIX APYrux
3afavax.

«O cnupanax». CouuHeHne «O cnupanax» [113], cocTosuee
n3 28 npegnoXeHwin, OTKpbIBaeTcs NpeaucrioBmeM, obpalieHHbIM
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K [ocugeto, B KOTOPOM OH coXaneeT 0 cmepTu KOHOHa, Kak o0
TAXKEeNon notepe ANd MaTeMaTUKW, U UcnpaBnseT fABa NOCAeAHUX
npeanoXeHns kKHuru Il cBoero counHeHus «O cdepe v LUANHAPE»,
nepBoHayanbHO CcO06UWEHHbIe UM [ocudeto B OWMBOYHON opmy-
NMpoBKe. 3aTeM [aHO onpefeseHve cCnupanu Kak IMHUKU, ONUCHI-
BaeMOW TOYKOW, paBHOMEPHO ABWXYLLENCS NO NpAMON, Korga aTa
npsmas paBHOMEPHO BpaljaeTcsa Ha MNAOCKOCTU BOKPYr OfHOWA
HeMoABUXHOW cBoeli Toukn. Takum o6pa3om, 3gecb Apxumeq Bce-
Taku nNpuMeHseT ABUXEHUEe B FeoMeTpuUW, HO He ANs foKasaTefb-
CTBa C WCNONb30BaHMWEM pacCyXeHWA 0 «OeCKOHEeYHO Manbix», a
4N onpefeneHUs HOBbIX reoMeTpuyeckux uryp. lMepsble AeBATH

Yy I'Ipe,q!'IO)KEHVII‘/'I ABNAKTCA npepn-
Vr BEPUTENBbHBIMW; OHW 3aHNMAKTCA
Puc. 28. Puc. 29.

«BCTaBKaMu» MeXJAy npsaMbIMA W OKPYXHOCTbI, B airebpauve-
CKOM BMAe NPMBOAAWMMMN K YpaBHEHUAM YeTBEPTOM CTeneHu, pe-
Wwakwnmes npyu nomowy nepecevyeHnms napaboibl M paBHOGOYHON
runep6onbl. fanee, nocne ABYX NPefNOXeHWA O CYMMUPOBAHWU
paga |2+ 224-..+ N2 [0Ka3blBaeTCA OCHOBHOE CBONCTBO KpWu-
BOW, ypaBHEHMWe KOTOPOW Mbl 3aMUCbIBaEM B MOJSIPHbIX KOOPAUHA-
Tax B Buge p= O a 3T0 03HayaeT, YTO KaXAbI Ny4y nepecekaeT
KPMBYIO B TOYKax, PaBHOOTCTOAWMX [APYr OT gpyra. [anbHei-
Wre npegnoXeHus pokasbiBaloT (puc. 28), 4TOo ANWHa nonsap-
HO nopkacaTenbHoi OT (T. e. OTpe3ka COEAMHAKOUWLEr0 Hayano
O u TOouKy nepecevyeHus T kKacatenbHoli PT B Touke P c nepneH-
aukynspom OT Kk paguycy-Bektopy OP) paBHa AfnuHe KpPyrosoi
ayrn AP (rge OA — nondpHas ocb cnupanu, no Apxumeay — ee
«HayanbHaa NuHWA») HakoHey, Apxumeg npu nomowy meTtona
ncyepnbiBaHUs, BMUCbIBAA B CNupanb WU ONUCbiBag OKONO Hee CTy-
neHyaty qurypy (puc. 29), orpaHuW4YeHHy fyramm OKPYXHO-
CTeil 1 oTpe3kamu pafuycos-BekTopoB OB = b, OC = ¢, Haxogut
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c3_ I3
ee nnouwafgb paBHOW 3cr ~ A yacTu Kpyrosoro cektopa OB'C.

Ons nepBoro BUTKa ANWHA MONAPHOM NOAKacaTenbitoi paBHa
nepumMeTpy «nepBOoro Kpyra» (T. e. Kpyra C paguMycom, PaBHbIM

paguycy-BeKTOpy KoHua BMTKaY, a nnowagb BUTKA paBHa h nno-

Wwaau atoro kpyra. Takum o6pa3om, cnvpanb MOXHO WCMOMb30-
BaTb [N pelleHMa 3afjauym O CNpsAMNeHUM Kpyra, a cneposa-
TeNbHO, W ero kBagpatypbl. Kak ykasan ewe Lenten ([12],
cTp. 126), Apxumepn paccmatpuBan (puc. 28) xapakTepuctuye-
CKnii GeCKOHEYHO Manblii TpeyronbHnMK PPP, o06pa3oBaHHbIN Ka-
caTeNlbHOW K cnupanu, LYroin OKpy>xHocTu paguyca OP u npo-
LO/MKEHHbIM A0 KacaTenbHOW paguycom-BekTopom OP’, 61M3Kum
K OP; aTOoT TpeyronbHUK nopobeH (NpubAn3nienbsHO) MpsMo
YronbHOMY TpeyronbHuky POT. Takum o06pas3om, B COYUHEHUU
Apxumega UMenucb NpPoo6pasbl He TOJIbKO WHTErpasbHbIX, HO U
andepeHUManbHbIX MeTOA0B, KOTOpble HapsAy C nepBbiMU NoO-
cnyxxunn B XVI—XVII BB. 0TNpaBHbIMU MYHKTaMW Npu co3gaHumn
aHanusa [114].

«O KoHOMfax u cpepompax». Apxumeq npegnocnan TpakraTty
«O KoHOMAax W cepompax» npesucnosne, B KOTOPOM OH, M3na-
ras Jocudero nonyyvyeHHble pe3ynbTaThl, AaeT OMpefeneHUs pac-
CMaTpMBAEMbIX MOBEPXHOCTEM, KOTOPbIMW, NO COBPEMEHHOW Tep-
MUHONOrMK, ABAAKOTCA: napabonousg BpauweHus (y Apxumepga
«MPAMOYTONbHbIA KOHOHA»), ABYMOMOCTHBLIA runepbonons Bpalye-
HUA («TYnOyrofibHbIA KOHOUA») W ABa BUAA «CPEPOUAOB»: «yANn-
HEHHbIN» U «CN/IOWEHHbIA», 06pasyemble BpaleHWem 3naunca
BOKPYr «00/blUero» U «MeHbllero gumametpa». HasBaHWe «KO-
HOMA» O3Ha4yaeT KOHYCOBWAHOE Teno, «cjepong» — chepoBuiHoe.
«[1pAMOYTONbHbIM» U «TYMNOYrofbHbIM» KOHOMAOM Apxumepn Ha-
3Bas 3TV Tena Mo A0anonjoHWeBbIM Ha3BaHMAM napabonbl U ru-
nepbosbl Kak CeYeHWi NPAMOYrOAbHOrO W TYMNOYrOJbHOIO KOHY-
COB, [MpuW4YeM ceyeHus npegnonaranucb nNepPneHANKYNAPHbIMU
K OA4HOW M3 06pasyruwmx KoHyca (31/UNC CUYUTANCA «CEYEHUEM
OCTPOYrofbHOTO KOHyca»). M3 32 npeanoXeHUin 3Toro TpakraTa
nepsble 18 npeaBapuTenbHble — O CYMMUPOBaHWM pPsAfoB, O He-
KOTOPbIX CBOMCTBAX KOHWYECKUX CEYeHU U paccmaTpuBaemblX
TeN;, B OCTalbHbIX HaxoATcA 06beMbl MPAMbIX WAU KOCbIX Cer-
MEHTOB 3TUX Tes.

«O nnaBawowmx tenax». 'mgpocrtaTnyeckoe cCOUYMHeHUe ApXu-
mega «O nnasarowmx Tenax» [115] wm3naraeT B ABYX KHUrax
OCHOBbI 3TON Hayku Apxumes BbIBOAUT MX M3 ABYX NOCTYNaToB.
B Hauyane KHWrM fokasblBaeTcs NpejioXeHue o TOM, YTO NOBepX-
HOCTb /N1t060 MOKOAWENHCA >KUAKOCTU eCTb cdepa C LEHTPOM
B LeHTpe 3eMnu, 3aTeM MNpejnoXeHne 0 MOrpyXeHWn B XUAKOCTb
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Ten, BecAWUX OAMHAKOBO, MEHblUe WAM 6O0NblUe YeM >XUAKOCTb
paBHOro o6bema, a TakXe W3BeCTHas Ha3BaHHas MMeHeM ApXu-
Mefa Teopema. JT0 (cefbMoe) MpeanoXeHue faeT BO3MOXHOCTb
pewnTb yXe YNOMAHYTYIO flereHjapHyt 3ajady C KOPOHOR, npu-
Yyem ABYMSA pas3fMUYHbIMU cnocobamu.

BTopas KHuWra, cocTtoswWwas M3 LecATU NPefnoXeHuin, LennkKom
NoCBfilleHa MWCCNef0BaHWUI0O YCNOBWIA paBHOBECMA MiaBaloLLero
npsmMoro cerMeHta napabonouja BpaweHUs LNS pasHbIX CNyvaes
OTHOLWIEHNA yAefNbHbIX BECOB Tefa M XWUAKOCTW, napameTpa obpa-
3ytoueid napabonbl M BbICOTbl CerMeHTa. ApxuMmejd paccMmaTpuBaeT
cnydyaun, Korga OCHOBaHWe cermMeHta iN60 NOSHOCTbH NOTFPYXEHO
B XWAKOCTb, NMBO MONHOCTHIO HAXOAMTCH BHE ee, WU [0Ka3blBaeT,
4YTO B 3TUX CAy4vasX NpM OTKAOHEHUUM OCM CermMeHTa Ha npous-
BO/IbHbI/A Yroa OT BEPTMKANbHOrO MOJIOXKEHUA CEermMeHT BO3Bpa-
TUTCA B COCTOAHUE pPaBHOBECHUS.

OTMeTUM, 4YTO B 3TOM COYMHEHWUMW, BbI3BAHHOM K XW3HU pas-
BUTUEM CYLOCTPOEHUA, ApXMMed He CTan Ha pacnpoCTpaHeHHYH
Torga OWMBOYHYIO HaTyp(pUIOCOPCKY TO4YKYy 3peHus Apucrto-
TeNs, COrnacHO KOTOPOA OfHWM Tena, «Nerkue», YCTPeMAATCS
BBEPX, a APYrue, «TsXenble», — BHWU3, a C/leAys 3a MaTepuannuctom
[emokpuTOM, cuyuTan, 4To BCe Tefla CTPeMATCA K LEHTpy 3emnu.

«M3mepeHne kpyra» [116]. TMoxanyin, Hanbonee W3BECTHbIM
CoOYMHeHnem Apxumepa ABNAETCA TpakTat «W/3mepeHue Kpyra»,
M3 KOTOPOro, O0A4HAaKO, COXPaHWACH NUWb (parMeHT, COCTOALLUNA
BCEr0 M3 Tpex MNpeasoXeHUi, u, cyaa No A3blKY, He SBAAKOLWMUIACA
OpPUTMHaNIbHbIM TEKCTOM, a TO/MIbKO MepefioXeHuWem ero. 3gecb Ao-
Ka3blBaeTcs, 4TO:

1) nnowapb Kpyra paBHa naowagnm npsMOYronbHOro Tpe-
YroNbHWKa C BbICOTOW, paBHOW pajguycy, U C OCHOBaHWEM, pPaBHbIM
OKPYXHOCTH;

2) nnowagb Kpyra OTHOCWUTCA K KBajpaTy, MOCTPOEHHOMY Ha
ero gnameTpe Kak 11 Kk 14, un

3) oTHOWweHue NO60M OKPYXHOCTU K €ee LuaMeTpy MeHblue

3y, HO 6onbwe 3

MepBoe npeanoxeHue ApXuWMef[ [OKas3biBaeT MeTOAOM WcuYep-
MbiBaHUA, BMUCbIBas B OKPYXHOCTb W OMWUCLIBas OKO/MO Hee rpa-
BWU/MbHbIE MHOFOYFO/IbHWKM, HAauyMHas C MPaBUbHOTO LWWeECTUYrob-
HUKa W yABauBas BCAKWUI pa3 KONMYECTBO CTOPOH. TeKCT BTOPOro
npeAnoXeHns, Mo BUAMMOMY, UCMopyeH; ApXumes He MOr nome-
CTUTb €ro nepen TPeTbUM, M3 KOTOPOrO OHO BbiTeKaeT. Hamb6onee
MHTEPECHbIM fBAseTCA TpeTbe NpPeA/oXKeHne, B KOTOPOM Haxo-
AUTCS NpUBAMXKEHHOEe 3HadyeHWe uyucna T OHO BbIYMCASETCA Kak
NpuMGNMXeHHOe 3HauyeHWe NepuMeTPoB ABYX MpaBUbHbIX 96-
YTrO/IbHUKOB, OMWCAHHOTO W BMWUCAHHOTO, MPUYEM BbIYKUC/IEHUE
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onupaeTca Ha MNpuUHATOe ApXUMe[oM, KaK M3BECTHOe, HEPaBeHCTBO

153< V6 780 *

«McuncneHne necuymHok». [llocnegHAas u3 gowenwmx [0 Hac
Ha rpeyeckom n3blke paboT Apxumega «lMcunmcneHue MNECUHUHOK»
(«Mcammrit») [117] aBndeTcs apU@MeETUYECKUM COUYUHEHUEM.
B Hem wu3naraetca cnocob, KOTOPbIM MOXHO BbIpasuTb CKOMb
yrogHo 60nbwoe ynucno. B oCHOBY CBOeil cucTembl Apxumepn noso-
XWM OKTajy, paBHyw Mupuage mupuag, T. e. 108 Ywucna po 108
CUMTaNUChb «nepBbIMU Yucnamm». Yucno 10® cumTanocb eguHuLen
«BTOPbIX uucen», 4mcno (108)2 CUYMTANOCL eAUHULEN «TpPeTbUX
yucen» n TaKk fo (408) 10— eauHmuybl 109-x umcen. Bce 3Tu uuncna
COCTaBMANM NepBbIi nepuof, 3a KOTOPbIM cnefoBanu AanbHei-
Wure nepuofgbl, BNAoTb fo 108-ro nepuopa. Haubonbwee yuchno,
KOTOPOE MOXHO BbIpasuTb C MOMOLWbIO 3TOr0 cCYeTa «OKTajamu»
(10® N)10',—umcno, KoOTOpoe B Hallelh 0O6bIYHON cucTeMe 3a-
nucbiBaetca kak 1c 80000 munnvoHamMyu MWANUOHOB Hynei [ns
ero HanucaHua noTpe6oBanocb Obl paccTOAHMe, MNpeBblllaloLLee
500 kpaTHoe paccTosiHMe oT 3emnu po ConHua, ecau KaXpbli
Hynb 3aHUMman 6bl | MuaAnmeTp.

ApxuMe[ nokasblBaeT, 4YTO ero cucrtema 6onee 4em focTa-
TOYHa, 4YTO6bl BbIPa3nUTb KOMMYECTBO MECUYMHOK, KOTOpble 3amnof-
HUAN 6bl BCENEHHYI, paccMaTpmBaemMyto ApXMMeAOM Kak Lwap
OrpaHWYeHHbIA cepoil HEMOABWKHbLIX 3Be3f. MpuUMbikas K renuo-
LeHTpUYeckMM BO33peHusM Apuctapxa CamMOCCKOro U OCHOBbI-
BasiCb Ha ero AaHHbIX, Apxumej onpegenser pasMepbl cdepbl He-
NOABMXXHbLIX 3Be34 WM HaxoAWT, 4TO OHa B 1012 pa3 6onblle, YeMm
chepa, 4bMM OGONbLWIKUM KPYyTOM sBAsAeTcHs opbuta 3emnu. [pu-
HAB, YTO OfHAa MeCYMHKa COCTaBNAET 10-4 4aCcTb MaKOBOro 3ep-

- I
HblllKa, a nMnocnegHee WMeEET AWaMeTp, paBHbIM 7~ LWMPUHBI

Manbla, OH Hallen, 4YTO YWCNO TMEeCUYMHOK BO BCENEHHOW 6yaer
MeHbLLE 4yeM 1063

JIo6ONbITHO OTMETUTbL, YTO ACTPOHOMMYECKME [aHHble, Ha KO-
TOopble onupanca Apxumesd, OblnnM AN ero BPeMEHUW WCKIKYU-
TeNbHO TOYHbl. TakK, ANWHY 6ONbLIOK OKPYXHOCTM 3eMHOro Lwapa
OH MpuHMMaeT paBHOi 300000 cTagmii, T. e. 55000 kKm (B Aei-
cTBuTenbHocTn 40 000 km). Ona yrna, nof KOTOpPbIM BUAEH CON
HeYHbliA guck (Buaumas BennumHa ConHLA), OH HaxoguT Mpu no-
MowM HabnwgeHWn BepxHIOW rpaHuyy 32,9, a uuxHwow 27
(nMwb Ha 55" npeBblWalOWYy MWCTUHHOE 3HauvyeHue). LuameTp
ConHUa OH cyuTaeT npeBblWalWUM AuameTp 3emanm He 6onee
yem B 30 pa3 (Ha gene B 109 pas), pacctosHue 3emnun ot CofH
ua paBHbIM 5 Munnuvapgam cTaguid, T. e. 925 MuUAAMOHAM KM

11 30 KabbeH
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(Ha pene 150 MUNAMOHOB KM), paguyc cdepbl HEMOABUXKHbBIX
3Be3] — paBHbIM 9,25 6MNAMOHA KM, T. €. NMOYTU OLHOMY CBETO-
Bomy rogy (9,46 «10'2 KM) — 4muCn0 TOrO e nopsafka, yYto U pac-
cToaHne Ao 6amxanwmnx 3Be3f (bawmxkaWwas LleHTaBpa — 42
CBETOBOrO ropa).

Bo3HuKaeT Bonpoc: Ansd 4ero, CO6CTBEHHO, 6bINIO NPENPUHATO
3TO uUccliefoBaHWe, KakKyk Lenb OHO npecniegosano? OHO He cny-
XWN0 NpakTUYecKum noTpebHOCTAM. He TONbKO nNOBCefHEBHas
XWU3Hb, HO W HayKa TOr0 BPEMEHM He HYXJanucb B CTONMb 60/b-
Wwux 4yucnax. OHO BO3HUKNO 6Gnarogaps OTBAEYEHHbIM, TEOpPeTu-
YeCKMM, MWPOBO33PEHYECKMM WHTepecam ONpoBepras pacnpo-

CTpaHeHHOe MpefcTaB/lieHne 0 Ccy-

WecTBOBAHUN «NOCNEAHEr0 4uc-

Nna», 0 HEBO3MOXHOCTU «COCYU-

TaTb MNecoK Mops», NoKa3bliBas

y6eanTenbHo cuny abcTparmpyto

e 4YenoBeyeckom Mmbican. W

ecin  BO BpemMeHa Apxumeja,

2200 neT Hasafd, Haubonbline

A C B [pocTynHble npeAcTaB/NeHUo Ye-

Puc. 30 lIoBEKa MNpPOCTPaHCTBEHHbIE Mac-

WTabbl NpeBbillann HaHMeHbLINE

B 1021 pa3, TO Tenmepb [AOCTYMHble W3MepeHUI0 Haubonblune mac-
WTabbl NpeBbIWAOT HAaMMEHbLUME B 1040 pas3

«MpegnonoxeHna». B naTMHCKOM nepeBoje ¢ apabckoro co-
XpaHunocb npunucbiBaemoe Apxumeay couuHeHue «[lpepnonoxe-
Hus» (cm. [112]), cocTosuwee u3 15 npeanoXxeHwuin, KoTopoe, 0A-
HaKo, nMpeAcTaBfifieT /Wb Mepeckas YTEpPAHHOro oOpuruHana.
B Tpex npeanoxeHuax wu3y4vaerca urypa, Ha3aHHas «apbe-
noc», — pe3ak, KPMBOW HOX CanoXHWKa, cocToflas W3 Tpex mno-
NYKPYroB un m3obpaxeHHas Ha puc. 30. ApxuMmef ycTaHaB/iMBaeT,
4YTO0 OrpaHuyeHHaa Tpemsa NONYyoKpyXHoctamu nnowaab ACERO
paBHa naouwagn Kpyra, gunameTp Kotoporo paseH CO.

Lanee pokasbiBaeTcs, 4TO ecAM npogomkmtb (puc. 31) nto-
6yto xopay AB kpyra c ueHTpom O Tak, 4to6el BC = OB, u npo-
BecTn nuHuo CO, nepecekawLwyr OKPYXHOCTb B Touykax O u E,

Torga ayra BO 6ypeT paBHa ayrun AE, wnn, ecnun nposeaem

ewe EE napannensHo AB, ~ payru BP. OT0 npefnoxeHune mMoxet

NOCNYXWUTb ANSA pelweHns npobnembl TpUceKUWU yrna, ecau BOC-
NMoMb30BaTbCA BCTABKON [NA 3TOr0 HYXHO NUlIb, €CAW AaH Yron
AOE, koTopblii TpebyeTcs pa3fennTb Ha TPU paBHble 4acTu, Mpo-
BecTu 4epe3 A npamyio ABC Tak. 4T06bl 0Tpe3ok BC wmexpgy
OKPYXHOCTbIO U NpojomkeHuem npsmoil EO 6bin paseH OE.
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MonynpaBunbHble MHOrorpaHHuku. bnaropapsa lManny coxpa-
HuTe!. cBefeHnss 06 OTKPbITUN APXMMeLOM NONYNpPaBUbHbIX MHO-
rOrpaHHMKOB, T. € TaKWX BbIMYKAbIX MHOTFOrpaHHWKOB, BCE rpaHu
KOTOPbIX — NpaBUbHbIE MHOTO-

YronbHUKNn 60nee 4YemMm OfHOTO
BUAa, a BCe MHOTrOrpaHHble yrbl
KOHTPY3HTHbI ApYr Apyry wuam
CUMMETPUYHbI. ApXMMe[ Halen
TPMHaguaTb TakKux BMOSHE onpe
[LEeNeHHbIX Tea, OrpaHUYEHHbIX 8,
14,26,32,38,62 unm 92 rpaHamu,
nmewWwMmm Hopmy TPeyronbHu-
KOB, KBagpaTtoB, MNATUYTONbHU-
KOB, LWECTUYroNbHUKOB, BOCbMU
YTONbIW KOB, [AeCATUYTONbHNKOB
Unn ABeHagLaTUYronbHMKOB. [e-
CATb W3 3TUX Ten OrpaHuYeHsbl
ABYMS, OCTa/bHble TpW — TpemMs BUAAMU MHOTFOYyroibHUKos W3
coobweHns MepoHa BMAHO, YTO ApXMMe[, YKa3biBaBLWMWUIA, UYTO yXKe
MnaToH 3Han fABa M3 3TUX TeA, NOAYYUN UX U3 NATU NpPaBUIbHbIX

Puc. 32

MHOrorpaHHukos (puc. 32). lMpu 3ToM cemMb U3 Ten Apxumeja
Nony4YeHbl MNyTeM OTCEYEHUS BepLUMH MpPaBWUIbHbIX MHOFOrpaHHu-
KOB naockoctamu nub6o (0) AJendwmmnm nononam BCe CXOAA-

11*
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Wwurecs K BepluHe pebpa, nub6o (b) oTpesarowymm OT HUX MEHb-
Wy 4YacTb B Takol nponopumu, 4ytobbl obpasyrolmecs npu 3ToM
MHOTOYFO/bHUKA C YABOEHHbIM MNPOTUB MPEXHEro 4Yuciaom CTOPOH
6blNM MPaBUNbHbIMWU MHOTOYroibHUKaMu. W3 ocTanbHbIX MNOAy-
LpaBUAbHbIX MHOFOrpaHHUKOB YeTblipe noay4yatoTca: (C) NyTem
oTceyeHus pebep COOTBETCTBYHOLLEr0 MNPaBUAbLHOrO MHOFOrpaH-
HMKa MNJIOCKOCTbIO, NapanfienNbHoli pebpy u oTpe3akuweid oT apy-
rmx pebep oAMHaKOBbIE YaCTW, a 3aTEM OTCEYEHUEM BepLUMH, N1M60o
cnocobom (a), nm6o (b) [lNpun 3TOM HEKOTOpble Tena MOXHO Mo-
NYy4YnUTb HECKONbKUMMK cnocob6amun. HakoHel, ocTaBliMecs ABa Tena
nonyvarTca cnegytouimm obpasom: {i1) B LEHTPe rpaHU COOTBET-
CTBYIOLLEr0 NPaBWbHOFO MHOrOrpaHHWKa Momew,aeTca npaBuUb-
HbIA MHOFOYrofibHWK, NOAOGHbLIA MHOTFOYrofibHUKY, OrpaHu4mMBalo-
WemMy rpaHb, HO MEHbLUWIA, YEM OH, W MOBEPHYTbIA Ha HEKOTOPbIW
yrosa, B O4WHAKOBOM CMbICNe€ Ha BCeX rpaHsAX, 3aTeM coeau-
HAKTCA BepLIMHbI MHOTOYTONbHUKOB COCEAHMX rpaHel ceTblo npa-
BU/IbHbIX MHOTOYrO/IbHUKOB W OCTanbHas 4acTb MNPaBU/IbHOTIO
MHOrorpaHHmka ycTtpaHsfeTca. Kpome 3Tux TpuHaguatu onpejge
NeHHbIX NONYNpPaBuU/ibHbIX MHOFOrpaHHWKOB, Apxumep[ Yykasan
eule fABa OECKOHEYHbIX Kfiacca MoAynpaBUAbHbIX MHOTFOrpaHHU-
KOB — Mpu3M U aHTUNpu3M. Ha puc. 33 n3obpaxeHbl TpUHaauaTthb
Ten Apxumega 34ecb yKa3aHO 4MCNO BeplwUH —B, pebep —p K
rpaHeli — r Kaxpjoro Tena, YMCNO TFpaHei y KaxAoro Ttena Mu
CKOMbKO KaXAoro BuAa rpaHeid B OTAENbHOCTM 3TO TeNO MMeeT
(Hanpumep, 43 03HayaeT 4eTbipe TPeyrosbHUKAa) W KakuM Cnoco-
60M M3 Kakoro npaBW/IbHOr0O MHOrOrpaHHMKa OHO NOJYy4YeHOo (Ha-
npumep, 64a o3Ha4aeT cnocobom (a) m3 Ky6a).

Apxumefy nNpuUNuUcbiBaeTCca TakXe 3ajavya Ha HeonpepjesneH-
Hble YpaBHeHUA, CPOPMY/IMPOBAHHAA B CTMXaxX W NONYYMBLUAA Ha
3BaHMe «3agaynm o 6bikax [enMKoHa», B KOTOPOW TpebyeTcs HalTu
4yncno 6bIKOB M KOPOB YeTbipex pa3/IMUHbIX LBETOB, MHaye roesops
HaliTW BOCeMb HEW3BECTHbIX. PelleHWe NPUBOAUT K TaK HasblBae-
MOMY ypaBHeHutio [Tlenns x1—O0y2= 1, rge 0 = 4-729-494,
HavMeHbLINEe LeNoYNCAeHHble KOPHWM KOTOPOro, OTAMYHbIE OT
X =1,y = 0, CTONb BEAUKW, YTO UCKOMbIE BOCEMb HEU3BECTHbIX
BblpaXKaloTca uucnaMmu, HacuyMTbiBawlW UMK 6ofee 4YeM 200000
3HaKoB.

HakoHel, ¢ umeHeM Apxumeja cBsA3aHa MaTemMaTuyeckas
nurpa, «napuymk Apxumega» — KBagpaT M3 CMOHOBOM KOCTM, pas-
pe3aHHbIi Ha 14 pa3fIMyHbIX MHOFOYrOJibHbIX YacTeil, U3 KOTOPbIX
TpeboBanocb BHOBb co6paTh 3TOT KBajpaT WM Apyrue 3afaHHble
urypbl ApabCcKue WCTOUHWKM HasblBalOT Takxe pAf LPYrux co-
UMHeHWA ApxuMefa, OAHAKO He COXPaHWIWUChL faXe Kakue-nmbo
cneabl UX YTepsH TakXe acTpoHomuueckuin Tpya Apxumega «0O6
M3roTOBMEHUN HeBECHOW cdepbl», B KOTOPOM OH OMWUCbIBaN Mo-



10

B=12,p=18,r=8
&3,

6nb

B=24.p-36, r-Ne
&36¢)

K5a,203a

e~30,0~60, r=32
(W25
&V

6=2$, p=60, r=38
(323.6L)

MprMmEp Npuram Apxvmesa.

e=12,p=18r-8
K,2e)

12 3, KonbmaH

6"a,83a

B*12 p=2b, r=No
(8a,61)

66C

e-32,p=66,1-26
N8 LL|)

20,b

B=60,p-80, r=32
0r6,20e)

T2KC

p-120,r=62

(ro330,,rr5)

ron

€=60,p=150.r-92
/803 25)

Puc. 33.

8,b

e-24,p=38. =N
(6<,83)

6nc

B=b8 p=72.1 —26
02b.86.€B)

12b

B=60, p~LL, r-32
(203, 120

12,c

B8=120.p=180, r=62
L ,,20e.20

MpvepaT LWipyav Apxviesa

B=12,p=2b, r-Ne
[ 120, 2¢)



166 rn 1v. MATEMATUKA B 3NMJNHUCTUYHECKIIX CTPAHAX

CTPOEHHbIA UM NnaHeTapuii, MPUBOAMUMbIA BO Bpal,eHWe BOASHbLIM
fABuUraTenem, a Takxe ero pabotel no MexaHuke «O pblyarax» u
«KHura onop».

OueHuBas Bkiag Apxumefa B pa3BuTUMe MaTeMaTWKu, Mbl npe-
X[e BCero oTmeyaeM, 4To, KakK Ha 3T0 ykasan A. UsanuHa ([118],
CTp. 7), maTemaTuka EBKAMAa HEOXOTHO NPUMeEHANA U3MEHEHWE U
HenpepbIBHOCTb, HampuMMep, BUAeNa B OKPYXXHOCTU MpeXAae BCEro
MOCTOSHCTBO PacCTOSIHWIA ee TOoYeK OT 3afaHHOW TOYKM, MeXAy
TeM Kak MaTeMaTuka Apxumena 3HauYuTeNnbHO 6onble onepupyeT
C MEepeMEeHHbIMUW, OHA SBHO BBOAWT [ABMXXEHWE B TeOMeTpuUI, uAas
TeM caMblM CMefNo Bpaspe3 C rocnojcTBoBaBWIMM MeTaguinye-
CKUM MUPOBO33peHuMeM. Apxume[ nNpeBoCcXulaeT B 3a4aTOYHOM
BMAe TOT MOBOPOT B pa3BUTMM MaTeMaTWUKW, KOTOPbIA, MO Bbl-
paxeHuto 3AHrenbca ([3], c.Tp. 206), BbI3BaNa «jeKapToBa Mepe-
MEHHasl BelMUYMHa» W KOTOpbIAi BCKOpe NMPUBEN K CO3fJaHUK MaTe-
MaTM4YecKoro aHanmsa. B camom fene, Kak Mbl Bugenu, Apxumeg
B CBOMX COYMHEHMAX 3HAYWTeNbHO pas3BWM/l KakK MeToh onpegene-
HWA naowajeii M 06bLEMOB, TaK U METOA Hax0XAEeHWs KacaTesb-
HbIX K KPWUBbIM W HaXO0XAEHWS 3KCTPEMYMOB, NMpuAaB 3TUM MeTO-
faM Hanbonbly BO3MOXHYK TOorga o6uwHocTb. OH paccmaTpu-
Ban'MeTo[ «HeAeNUMbIX» NINLb KaK 3BPUCTUYECKOE CPeACcTBO, Ha-
BOASILLEE HA OTKpbITME TEOpEeMbl, cuuTas 0653aTe/lbHbIM €e foKa-
3aTeNlbCTBO METOAOM Uc4vepnbiBaHUSA. MpW 3TOM OH BBEN BMeEpBble
paccMOTpeHMe BEPXHEW W HVDKHEW CyMM, OrpaHM4MBalLUX WUCKO-
Myl BenMuuHy (nnowagb WA 06bEM), PasHOCTb MeXAY KOTO-
pbIMU CTaHOBMAACb CKOMb YrogHo ManoMm. OH BBen Takxe 'pac-
CMOTPEHUEe XapaKTepUCTUYECKOTro TpeyiosbHUKA, CBA3aHHOro C
KacaTteNbHOW. [Ona nNpsaMoi, OKPYXXHOCTWU, KOHWYECKUX CEYEHUIA
W chnupanM OH [AO0Ka3blBan BaXHelillee CBOWCTBO HEMpepbIB-
HbIX BE/WYMH: TO, 4YTO OHW MeXAY [BYMS CBOMMM 3HAYEHUAMMU
NPUHMMAaOT BCe MPOMEXYTOUHble 3HaueHWsA. OH Hawen Takxe
cnocob cBefeHWs OBWMPHOro Knacca 3afjjay Ha 3KCTPEMyM K 3a-
flayaM Ha MOCTpPOeHWe KacaTenbHoW. Takum obpasom, y Apxu-
Meda 6blnM cucTemMaTuuyeckum paspaboTaHbl MOHATUA, BOLIEALINE
3aTeM, uepe3 [Ba TbICAYENETHSA, B OCHOBY MHTErpasbHOro u gudg-
(hepeHLManbHOro NCYUCEHW.

BTopoli xapakTepHON u4epToii MaTemMaTW4ecKOro TBOpP4YeCTBa
Apxumega O6bl10 NMOHMMaHWE CBA3U MeXAY OTAeNbHbIMKU 3aja-
Yamy, NO3BOMAKWMMMK pewaTtb OAHUM UM TeM >Xe (opManbHbIM
npMemMoM 3afayn pasiMyHOro cogepxaHus. Tak, Hanpumep, OH
o6HapyxXwun, u4to 06beM cermeHta napabonoupga BblUMCNAETCA
TEM >Xe MPUEeMOM, YTO U NAoWaAb TPeyroabHNKa, 06beM KOHyca—
Kak nnowagb CeKkTopa cnupanu. 3ro cTaso BO3MOXHbIM MOTOMY,
yTo, obpalwasa rnaBHOe BHMMaHWe He Ha CaMW BEUYMHbBI, & Ha UX
n3MeHeHue, Apxmmes MOAHANCA Ha 60fiee BbICOKYH, YeM Mpexfe,
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CTyneHb abcTpakuum, CymMeB OTBNEYLCA OT KOHKPETHbIX 0CO6GeH-
HOCTeli paccmaTpuMBaeMbiX BEAMYMH W 0OCO3HaTb, KakK Obl Mbl
cKaszanu Tenepb, BHYTPeHHME (YHKUWOHaNbHbIE CBA3N  MeXAY
HUMWA.

TpeTbell, Hanbosee SIPKO BbIPaXEHHOW OCOGEHHOCTbI MaTe-
MaTM4YecKoro TBopyecTBa ApXumepa sBASETCHA ero CBA3b C Mexa-
HUKOR, TMAPOCTAaTUKON U acTpOHOMMENR, CONMXKEHNE TEOPUM C Npak-
TUKOWN, BHUMaHWE K BbIYUCAUTENbHOW MaTemMaTuKe U pa3BuTue ee
npuemMoB. B 3TOM OTHOLIEHUWM OCOOGEH.I0 XapaKTepHO ero BblYuC-
NneHne MNpUGAMKEHHOr0 3HayeHMa uucna r., yCTaHOBNieHMe Hepa-

BeHCTBA 3 " < A < 3y , [JalOWero MOrpewHocTs B FpaHMuax oT

75 po 126 cToThicAYHbIX. CrefoBaTenbHO, U 34ecb Apxumeq cy-
Mesl MpeofosieTb apuCTOKpPaTU4YecKue naeanncTuUyeckue npeppac-
CYAKW OTHOCUTENbHO «HWU3MEHHOCTWU» MPUKNAAHbIX 3HaHWi. OH
nocTaBua MaTemMaTUYeCKUin MeTod Ha CNyXO6y ecTeCTBEHHbIM Hay-
KaM M TexHWKe, cO3[jaB B CBOMX TpyAax 3aMeyaTeNlbHbli 06pasel,
TOr0 «TOYHOIO M CUCTEMATUYECKOrO MCCNefOBaHUA», KOTOPOe, Kak
yKasbiBaeT JHrenoc ([3], ctp. 145), Ha3biBasg Apxumena ero npeg-
CcTaBUTeNeMm, BMepBble MNOABWUIOCH NULWb B anekcaHApUNCKOM ne-
puoge, 4Tob6bl B HOBOE BpeMs CTaTb OOWMM [OCTOSAHMEM ecTe-
CTBO3HaHMA U TeXHWKW. PaboTbl Apxumena, paBHO KakK M paboThl
ero Be/IMKOro npeeMHuMKa AMONMOHMA [leprckoro, okasanu rpo-
MafHOe BAUSHWE Ha BCe [anbHellee pas3BuTUE MaTeMaTUKW.
CopepxXaBlnecs B HUX MeTOoAbl U WMAEW, XOTA U He OPOPMAEHHbIEe
B 3aKOHYEHHbIX MOHATMAX M 0003Ha4YeHUAX, NpWM nocpefcTee apab-
CKMX MNepeBOLOB AOWMIN [0 HOBOIO BPEMEHW W MOCAYXWUAU OT-
npaBHbIMK Mpu co3gaHum aHanusa (cm. Takxe [119, 120]).

HecmoTpa Ha TO, YTO HaxofusLleeca NOA BnacTbio [llTonemees
ernneTckoe paboBnafenbyeckoe rocyaapcTBo, HauyuHas C KOHUa
IIl B. 4O H. 3., BCNeACTBME HenpekpallarLWwmnxca BOWH M BOCCTa-
HWIA TepAano Bce 60MbLIe CBOE 3KOHOMWYECKOE U KyNbTYpHOe mnep-
BEHCTBYIOLLLee MOJIOXKEeHWe cpean CTpaH 3NMHUCTUYECKOro MuMpa,
anekcaHgpuiickas MaTemaTuMka npogoskana npouBetaTb U fana
3aMeuvaTenbHble NA0A4blI Aaxe Torga, kKorga cuinocous, noasus
M UCKYCCTBO Mepexusanu nepuod rnybokoro ynagka. [locne
Apxumefia Ha NPOTAXEHUWN YETbIpeX BEKOB He OblN10 HWUKOro, KTO
MOr 6bl CPAaBHUTbLCSH C 3TUM TFEHUANbHbIM YMOM, HO TEM He MeHee
coxpaHunacb HaMATb O pAAe YYeHbIX, BHECLUIUX CBOM COBCTBEHHbIN
BKNaj B pa3sBuTve MaTemaTtuku. ITo 6binm IpaTtocheH, HHKomes,
Ovokn, 3eHOAOP U YNOMMWHABLINACA HamMW Bblle [WUNCUKA, aBTOP
XIV KHUrn «Havan» Esknupa.

JpatocteH. CpaBHUTENbHO MHOro 6uorpauueckmx faHHbIX
coxpaHunocb 06 JOpartoceHe, poamBwemcs B 276 nam 275 (a no
Apyrum ceefeHusm B 284) 1. A0 H. 3. B KupeHe, Ha CeBEpPHOM

12*
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nobepexoe Appukn B AnekcaHgpwuu, rge OH NPOXWA MNOYTU BCHO
CBOK XM3Hb, OH 06yuancs y cBoero 3emnska Kannumaxa, pyko-
BOAMUTENA 3HAMEHWTOW anekcaHgpuinickoin 6ubnmotekn. HekoTo-
poe Bpemsi JpaToctheH nposen B AduHax. B copokanetmem BO3-
pacTe OH BepHy/acs B AnekcaHgpui, rge ctan ydutenem dwuno-
natopa, coelHa MTonemes Il 3Bepreta (247—222 rr. o H. 3.), a
B fanbHeilweM npeeMHukom Kannumaxa. paTocdeH ymep OKO/MO
194 r. fO H. 3., OCMENWWUiA U, NO HEKOTOPLIM CBEAEHUSIM, YAaNeH-
HbIl 13 6UBNMOTEKN, B MOMHOW HUleTe. JapoBaHusa IpaTocheHa
6blNM pPa3HOCTOPOHHU; ApXUMe[ BbICOKO MX LEHWn, HO Bblgalo-
Wwmxca TpypoB dpaTocdeH He cosgan.

Lo Hac pownu Auwb fABa COBCTBEHHO MaTemMaTW4eckux OT-
KpbITUA JpaTocieHa: 3TO ero 3HaMeHUTOoe «peleto» («KOCKU-
HOH») W ero pelleHne genuiickoii npobnembl. PeweTo JpaTocteHa
npeacTaBnseT COo60W W3BECTHLIA NpUeM [N HAXOXAeHWA BCeX
MPOCTbIX 4YMCEN, MeHbLMX 4YeM 3afaHHOe 4YUcao M, KpoMe uucna
2, KOTOpOe HYXHO pfo6aBUTb. BnpoyeMm, HEKOTOpble FpeKku, Kak
HeonnatoHuUk Am6aux (ym. okono 330 r. H. 3.), cuyuTanu, uTO
yncno 2, 6yLyym 4YeTHbIM, SKO6bl HenpaBuNbHO 3ayucfieHo EB-
KNNLOM B NpOCTble 4ucha.

B KOMMeHTapum K coumHeHutio Apxumega «O wape u LWUIUH-
Ape» EBTOKWI paccKa3blBaeT WCTOPWUIO AENUIACKON npob6nemMbl, ee
nereHfapHoe BO3HWUKHOBEHMWE U pelleHUs, MNpefsoXeHHble ApXu-
ToM, EBpokcom ¥ MeHexmMOoM, npuyem BCe 3TO B BUAE NUCbMa
JpatocgeHa [Tonemeto. XoTa camo MNUCbMO ABAAETCH MOANOXK-
HbIM, HO cofepXalieecs B HeEM pelleHue 3IpatocheHa MOAJAUHHO.
Kak Mbl yxe ykasblBanu, 3Ta 3afjavya — 3ajadva yABoeHUA Kyba—
6bina cBegeHa [MNNOKPaToM XWOCCKUM K 3ajaye HaxO0XAeHus
LBYX CpefjHMX MponopuMOHanbHbIX, @ NOCNEAHIO 3ajadyy OH pe-
Wwan cTepeoMeTpuUUeCcKU — nepeceyeHMeM Tpex MOBepXHOCTei Bpa-
LeHuns, cam EBTOKMI pewwan ee npu NOMOLWLM NepecevyeHns KpUBon
4YeTBEPTOro nopsagka C OKPYXHOCTbI, a MeHexm — ¢ MOMOLbIO
nepecevyeHns ABYX KOHWYECKMX CceyeHWil, a [MnatoHy npunucel-
BaeTCA O4HO W3 MeXaHWYeCcKMX pelleHui 3Toi 3ajayn. PelweHue
JpaTocheHa TakXe NBAAETCH MeXaHUYECKUM W OCyLecTBAseTCH
npyv NOMOLLKM MNPOCTOr0 Mpubopa, Ha3BaHHOro «meconaboH». Jdpa-
ToCtheH npugaBan CBOEMY OTKPbITUK CTONb 6OMbLIOE 3HaveHue,
4YTO BO3ABUI KOMOHHY, MOCBAWeEHHY [lToNeMe, C Hajnuchlo,
n3nararlulein CcyTb MOCTPOEHMA, U OPOH30BbIM UN306PaAXKEHNEM
npubopa.

JpaToceH fABNAETCA TakKXe aBTOPOM COYMHeHWA «[1naToHu-
KOC», B KOTOPOM OCHOBHble MaTeMaTU4yeckue MOHATUSA, B YaCTHO-
CTW nponopummn, a TakXe MNPUHLUMNbI MY3blKW paccMaTpuBanncb
B cBeTe [naToHoBoOl unocodum. O gpyrom Tpygae IpaTtocheHa,
«O cpegHux», Mann coobuWaeT AWWb, 4YTO OH COCTOAN U3 ABYX
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KHWr, npuyem 34ecb, MO BUAMUMOMY, WU3y4yanncb FeOMeTPUYECKUe
MecTa TOYEK, pPacCTOAHMUA KOTOPbIX OT TPeX AaHHbIX MpPAMbIX 06-
pasoBbiBaNM Kakyl-HMOYyAb U3 Tex MNPONOpLWiA, KOTOpble M3yuya-
NUCb TpekKamu.

Hapafy C 4yMCTO MaTeMaTU4yeCKMMW HeNb3fA, OAHAKO, He Yymno-
MSHYTb M acTpOHOMUYEeCKMe paboTbl JpaTocieHa, Cpean KOTOpbIX
HaxoAuTCA Mpoc/faBuBLLUEE €ro WMsA W3MepeHue 3emnu, onucad
HOe MM B OTAE/IbHOM COYMHEHUU. ITO — MepBOe UCTOPUYECKM
yCTaHOB/IEHHOe onpejeneHne pasmepos 3emnu. 3IpatocheH Ha-
Wwen, 4Yto AnAMHa 60MbLIOA OKPYXHOCTM 3eMHOro LWapa pasHa
250 000 eruvneTcKMx cTaguii, T. €. B 3aBUCMMOCTM OT pasfinyHbIX
OLleHOK, AaBaeMbiX 3TON Mepe, 3akftoyeHa mexay 39 u 46 Tbica-
yamMu KUMOMETPOB; 3Ta OUeHKa 6ofiee TO4YHa, 4YeM y Apxumesa,
H [O/DKHa cuuTaTbCA HEOObIKHOBEHHO YyfauHoi. CounmHeHue
«/3mepeHne 3emnu» cogepxano, cornacHo Knasgutwo [aneHy
(ok. 130—200 rr.), U MHOrue Apyrue cBefeHWs N0 maTemaTuuye-
CKO reorpamm M acTpoHoOMuW. IpaTocheH 3aHUMancs Takxe
XPOHOMIOTMEW; eMy npunucbiBaldT pa3paboTKy B3aMeH CTaporo
eruneTcKoro KaneHgaps, B KOTOPOM rof Obln paBeH 365 AHAM,
HOBOTrO KafeHaaps C BUCOKOCHbIM rogom B 366 AHell KaXAblid
YyeTBepTbli rod. OTOT KaneHaapb, MPUBOAUBLUMI B COOTBETCTBUE
KaneHpapHble faTbl C AeACTBUTENbHbBIMW BpeMeHaMu roga, 6bin
BBEJEH YyKasom OT 7 mapTta 238 r. 4O H. 3., 00bABAEHHOM Ha
cobpaHumn xpeuyoB B KaHone.

Hukomen. O Hwukomepge, XuBWeM B nepuoj mexay 3paTo-
cheHOM 1 ANON/OHUEM, W3BECTHO /IWWb, UYr0 OH AN HaxoxXxpje-
HUA 0BYX CPeAHMX MPOMOPLMOHANbHBIX U PELeHns 3ajay TPUCek-
UMM yrna u yaBoeHUs Kyba NPUMEHUN OTKPbITYH WM KPUBYIO,
Ha3blBaeMYyl0 KOHXOMAON (T. e. NOXOXeW Ha pakoBMHY). Tak Ha-
3biBaeT ee Mpokn. MMaHH Ha3biBan €e KOXNeoWfol, pa3nuuyas uye-
Thlpe BuAa KOX/Jeoufj -4 yKasbiBasf, 4YTO MepBbli U3 3TUX BUAOB
CNYXWUT [Na peweHnsa o6enx HasBaHHbIX 3afjay. Hukomepn mno
CTPOMA CBOK KPWUBYK Npu MOMOLWM M306peTEHHOro MM ocoboro
npubopa. KoHxoupa llnkomena (puc. 34) saBnseTca reometpuye-
CKUM MecTOM To4yek M, png kotopbix OM = OP = b B 3aBucu-
MOCTU OT TOro, Kakoe K3 Tpex OTHOWeHuii b> a, b= a wumm
b< a (rge a= OP, b= PA) nmeeT MecTo, nofyvarTcs Tpu Buaa
KpuBoil. Ee ypaBHeHMe B MPAMOYro/bHbIX KoOpAauHatax (x—o0)2X

X (*4+ 94) —bX%2= 0 1 B NOAAPHbIX KooOpAuHaTax P— i b

Mo3gHee NOHATME KOHXOMAbl 6bl10 0606LLEHO; €l CTajn Hasbl-
BaTb KPWBYIO, MOMYYalOLWYOCA NPU YBENUYEHUN WU YMEHbLUEHUU
paguyca BeKTopa KaXAoW TOYKM [aHHON KpMBOMN (He TONbKO Mps-
MOW) Ha MOCTOSAHHbIA O0Tpe3ok b. B yacTHocTu, 3 Tllackanb
(1588— 1651 rr.), oTel 3HamMeHUTOro matemaTuka bnesa Mackang,

13 3 Konbman
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paccmMaTpuBaNn KOHXOWAY OKPYXHOCTW, MOMIOC KOTOPOW HaxoguTcs
Ha caMoil OKpyXHocTu. OHa nofyuymna HasBaHue yauTkn Ma-
ckans [Ee 4YacTHbIM cfliyyaem, Korga b paBHO AuUamMeTpy OKpYyX-
HocTW, fBnsieTcs Kapauompa. Kak coo6uiaet Mann, Hukobleg go-
Kasafi, 4To KOHXOWAa WMeeT acuMmnToTy. EBTOKMIA OTMeuyaeT, 4To
Hnkomef HeoGbIKHOBEHHO TOPAM/ICS CBOMM OTKPbLITUEM, MPOTUBO-
noctaBnsas ero npubopy 3JpaTocdeHa, KOTOpbIA OH cuMTan npak-
TUYECKM HEMPUrOAHbIM M HE COOTBETCTBYHOLWMM AYXY FEOMETPUM.

Puc. 34.

HaxoxpeHue [ABYX CPefHUX MNPOMNoOpPLMOHANbHbIX MNpU MOMOLLK
KOHXOMAbl OMUpanocb Ha MNOCTPOeHWe BCTaBKW, onucaHHoe [lan-
nom u EBTOokHeMm. KoHxoupga — nepBasi KpuBas nocne npsamMoin wu
OKPYXHOCTW, O KOTOPOM W3BECTHO, 4YTO A/ ee HenpepbiBHOIO
BblUEpPUYMBAHMA OblN CO3A4aH CheuuanbHbIA Nproop.

Ovokn Okono 200 r. Ao H. 3, @ BO3MOXHO W nocne Anonno-
HUa, Xun Onokn. kak u Hukomep, 3aHMMaBLUMIACA 4BOWHON cpes-
Hell NponopuUMOHaNbHOW M OTKPbIBLUIWIA NUHWUIO, Ha3biBaeMYlo LMUC-
congoit (moxoxei Ha natow). Lucconpa (puc. 30) ABNseTCs reo-
MeTPUYECKUM MecTOM Touyek M, gna kotopbix OM — PO Eeypas-

i _x
NeHne B NPAMOYroOJIbHbIX KOOpPAWHATax MMEET BUJ yl 3 roe

2a = OA, a B MOMAPHbIX KOoOpAWMHATax BUA T = — COK3"-

Mo3aHee cTannm CTPOUTb LUCCOUAbI HE TOJSIbKO OKPYXHOCTWU, HO W
no6bIX KpMBbIX. [UOKA, MO cBefeHWsM EBTOKHA, Hanucan COYM-
HeHne «O 3axxuraTeflbHbIX 3epKanax», fBa OTPbIBKa M3 KOTOPOro
EBTOKMIA 1 nepepaeT. [MOKN BecbMa OCTPOYMHO pelnn TakKXe
3aflayy Apxumega 0 paspese LwWapa NNOCKOCTbIO Tak, 4TO6bI
06beMbl 060MX CEFMEHTOB HAxXOAWAUCL APYT K APYry B 3afaHHON
nponopumn. dTa 3afavya COAEPXKUTCA, KAK HamMU OTMEYEHO, B BUfE
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4-ro NpeasoXeHUs BO BTOPOM KHUTe cOUYMHeHMs «O Lwape H uu-
nuHppe». OKOHYaHMe 3afjayu, CofepXkaBluee peweHne Apxumeaa,
6bl10 yTepsHO elle B [ApPeBHOCTU. ITy 3ajayy, NPUBOAALLYIO
K Kybuuyeckomy ypaBHeHUIO, [MOKN pellan nepeceyeHWem paBHO-
604HON runep6onbl ¢ anauncom. Kakoit dopmbl 6binM 3axXura-
TeNlbHble 3epKana, KOTOpPbIMW 3aHWMancs [AUOKA, B TOYHOCTU He-
N3BECTHO, OJHAaKO apabCKuMe WMCTOYHMKM YKa3biBAOT Ha Hero Kak
na nsobpetatens napabonuyecknx sepkan.

3eHogop. CoxpaHunuch y lManna M TeoHa AneKcaHLPUIACKOTO
BbIAEPXKM U3 Tpyaa «O6 u3onepumeTpuyeckux urypax» 3eHo-
fopa, Takxe Xuswero okono 200 r. o H. 3. VIHTepec K reomert-
puyeckum uiypam, MMelOWNUM OAUHAKOBbIe NEepPUMETPbl, BO3HUK
y rpeyvyecknux MaTeMaTWKOB, BepOATHO, B
CBA3U C TeM. YTO B [pPEBHOCTW HemaTeMa-

THKaM Ka3anocb napajoKcanbHbIM, 4TO,

Hanpumep, fABa napannenorpaMma OAM-

HaKOBOro nepumerpa MOryT WMETb B TO

e BpeMsa pasHble nnaouwagu. 3eHogop

foKaszan, 4YTo cpeAau BCeX NpaBUMbHbIX

MHOTOYrolbHUKOB OAWHaKOBOro Mepu-

mMeTpa Haubonblyl naowagb WUMeer

TOT, Y KOTOpPOro Hambonblliee KOMNYECTBO

yrnoe, 4To naowafgb Kpyta 6onble

naowaan nwboro npaBuUIbHOTO MHOTO-

YrofbHUKa, WMEKLWero ¢ KpyToM o0au

HaKOBble MEpPUMETPbl, YTO M3 BCEX MHOrO-

YroNIbHWKOB, MMEKLWNUX O0AMHAKOBOE YuC-

N0 CTOPOH U  paBHble NepUMeTpbI. Puc. 35
MPaBW/IbHbIA MHOTOYroNbHUK o06nagaeT

Hanmbonblled nnowagblo. 3eHOLOP HE OrpaHWMYMACcA NAaHUMETpu-
YecKMMU 3ajavaMu, a AoKaszan Takxke, 4yto cdepa umeeT 06bem
6onbwuiti, 4Yem Teno, o06pa3oBaHHOe BpalWeHWEM MPaBUIbHOIO
MHOTOYrofibHUKa TOF0 >Xe MNepumeTpa BOKPYr OCW, MNPOXOAsALLeit
yepes LEHTP M OfHY M3 BepLIMH, a TakXe 4YTO 0bObemM cdepbl
6onblie, 4yeM O0ObeM nNpaBWIbLHONO MHOrFOrpaHHWKa, WMeloLero
C Heil 04MHAKOBYK MOBEPXHOCTb.

AnonnoHuin Meprckuii. TpeTbUM W NOCNEAHUM BeUKUM MaTe-
MaTUKOM nepuofa 3NNMHWU3Ma Hapsagy ¢ EBknugom n Apxumenom
6bin AnonnoHuit Meprckuit (u3 Mepru, ropoga B Manoi Asun).
OH >XWUN rnasHbIM 06pa3om B ANeKCaHAPWUU, TLe YUUCcs Yy npeem
HUKoB EBKnmpga [og poxaeHus ANONNOHWUA ONpefensercs 0KO/O
262, rog cmepth — okono 200 Ao H. 3. OH NOCETWUN KPYMHbIiA
LEeHTP Tpeyeckoil KynbTypbl TOro BpemeHuM — ropog [lepram Ha
ceBepo-3anage Manoii Asuu, rge nosHakomunca ¢ Esgemom MMep-
ramMmckum, KOTOPOMY TMOCBATUA MNepBble [ABe KHUTK BTOPOro

13»
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M3[aHus CBOETO BOCHMMTOMUOTO OCHOBHOMO Tpyaa «KoHuueckue
ceyeHns» («KoHMKa»).

«KoHnyeckne cedenuns». Mepeble YeTbipe KHUMM «KOHUYECKMX
ceueHuii» [121, 122] gownu [0 HAC Ha FPEYECKOM s3blKe, CNeayto-
ume Tpu — B apabCKom nepeBofe, a MOCNeAHss noTepsHa. Mog-
X0/, ANOMNOHNS K KOHUYECKUM CEYEHUAM OT/MYAETCA OT MeTOA0B
BCEX €ro NpPejLecTBEHHNKOB, B TOM uucne U ApXuMesa, HeoGblK-
HOBEHHOIA cunoii 0606LieHns. B To Bpema Kak 0 ANONNOHUA Ka-
X/0€ 13 Tpex BUJOB CeYeHWit MONyyYanu U3 oOTAeNbHOTo BuAa nps-
MbIX KPYTOBbIX KOHYCOB, OH MO/My4aeT BCe TPU BUAA CeYeHWil u3
N06Oro  KPYroBoro KOHyca, MPAMOTO WAM KOCOFO. YCTaHOBUB
CBA3b MEX/Y 3ajaueil NPUNOXeHUs nnowageit U KOHUYECKMU

ceueHusMU, ANONNOHNIA, B OTAN-
uMe OT CBOMX MPEALIECTBEHHN-
KOB, HasblBaBWMX 3TU KPUBbIE
CEUYEHMSMU OCTPOYTONLHOTO, NPA-
MOYTONbHOTO ¥ TYMOyrofbHOro
KOHYCOB, Jan WM  HasBaHus
annaunca, napa6onbl U runep6o-
Nbl— Ha3BaHWsA, HaBCcerja Bo-
wealwmne B Hayky.
MepBas kHura «KoHnuecknx
CceyeHnii» OTKpbIBAeTCA onpeje-
NeHNeM KpyroBoro KoHyca, B 06-
uemM Cny4ae HakNOHHOTO, MPUYEM KOHYC PaccMaTpuBancs noobe
CTOPOHbI BEPWMHbI. 3eCb JKe BBOAUNNCH OCHOBHbIE MOHATUS
TEOPUN KOHMYECKMX CEUYEHW, BepLUMHA KOHMYECKOrD CeyeHus,
€ro AMameTpbl, CONPSXKEHHbIE ANaMeTPbl U OCH.

ANONNOHWIA NoNy4aeT INAUNC, Napabony uan runepbony B 3a-
BMCAMOCTW OT TOrO, MepecekaeT NN MAOCKOCTb BCe 06pasyioujne
ANWb OAHOM NONOCTU KOHYCa, NapannenbHa N OHa OAHOI 06pa-
3yloledt, un nepecekaeT 06e ero nonocT. N KakAoh U3 aTux
KPMBbIX ANONNOHWIA YCTaHaBNNBAET ee OCHOBHOE CBOWCTBO, MOMb-
3ySCb KOCOYFO/bHLIMM KOOPAUHATaMW: OCAMW KOOPAWHAT W3-
6paHbl NPON3BONbHBIN AamMeTp PP’ 1 cONpsXeHHas ¢ HUM XOpAa
00'; Hayano KoOpAMHaT P NeXWT Ha KpuBoil. Ecnn Mbl BoCnonb-
3yemcs COBPEMEHHOIi anre6panieckoii 3anucbio, To 3Tn cBolcTBa
BbIPA3ATCA B BUAE

yi= 2pxEAx*.

rfe 3HaK MWHYC COOTBETCTBYET 3//ANCY, 3HaK NAKC— runep-
6Gone; B cnyvae napaGonibl BTOPOW 4NeH B MpaBoii YacTW paBeH
Hynto; p 0603HayaeT napameTp KpuBoi. Mpu atom y = C}V, x =
= PV, 2a—PP". 2p —Pb.. PasymeeTcs. ANONNoOHNA BbipaxxaeT
CBOIICTBA 3TUX KPWBBIX MPU MOMOL|M TEOMETPUYECKON anreGpbl.
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Takum 06pa3om, X0Ts ANONOHWIA U He OTKPbIN 3TO OCHOBHOE
CBOICTBO KOHMUYECKMX CEYEHWiA, KOTOpOe BbIN0 N3BECTHO elje Me-
Hexmy, EBKIMAY M ApXumesy, OfHAKO OH BbIpasun ero o6wum
CNOCOGOM, PaBHOCU/bHBIM YPaBHEHWIO, KOTOPbIM KOHUYeCKne ce-
YeHUsi ONPe/ensIoTCA B aHaMTUYECKOW FeOMeTPUM, eci OTHECTH
UX K KOCOYro/bHbIM KOOpAMHATaM.

3HaunTenbHas yacTb KHUTM | MocBAujeHa [0KAa3aTenbCTBy
TOrO, YTO OCHOBHOE CBOWCTBO KOHUYECKMX CEYEHWMH He 3aBUCUT
0T BbIGOpPa AMameTpa, K KOTOPOMY OHO OTHECEHO, WAM, roBops
COBPEMEHHbIM ~ A3bIKOM, /J0Ka3biBAeTCA MHBAPUAHTHOCTb 3TO-
ro CBOWCTBA MpuM nepexoje OT OAHOM CUCTEMbI KOOPAWHAT K
Apyroii.

KHura Il HaumHaeTcs pasgenom 06 acumntoTax runep6onbl.
B ocTanbHOM B KHure Il paccmMaTpuBalOTCA COMPSXKEHHble runep-
6onbl, a Takxe CBOWCTBA KACaTeNbHbIX K KOHUYECKMM CEYeHUsM
¥ 33jaun Ha MOCTPOEHUE KACATeNbHBIX MPU PasHbIX YCNOBUSAX.

MepBaa vacTb KHUrKM |1l cofepXUT NpPeanoXeHWs 0 paseH-
cTBe Nnowazei NpAMoONNHenHbIX GUryp, 06pa3oBaHHbIX KacaTeNb-
HbIMI 1 CEKYL|MMU KOHUYECKOTO ceuyeHus. TpeanoxeHne o rap-
MOHWUYECKWUX CBOWCTBAX MOMKOCA WU NONAPbI (3Ty TEPMUHONOTMIO
ANONNOHWIA ellje He YNOTPe6nseT), Tek Xe Kak U Apyrie npegno-
KEHUS, l0Ka3bIBAETCA OTAENbHO ANSA PasHbIX CNyuyaes.

Cpean Apyrux NpejnoXeHuii cneayet 0co6o OTMETUTHL Te, KO-
Topble BBOAAT (HOKYChl 3n7MNCa M runep6onbl U UccneayioT ux
cBoiicTea. B cBA3N C (hOKycamu paccMaTpuBaeTCs Takke W Hop-
manb. [ns napa6onbl (hOKYC He paccmaTpuBaeTcsi, He BBEAEHO
TaKxKe MOHATUE AUPEKTPUCI.

MocnegHne NpeanoXeHus 3TO KHATM HAaXOASTCS B CBA3N
C PaccMOTPeHMEM KOHUYECKOTO CEYeHUsi Kak reoMeTpUYecKoro me-
CTa TOYEK, KOCOYro/bHble KOOPAMHATHI KOTOPbIX OTHOCUTENbHO
TPEX WNK YeTbipex MPAMbIX YA0BNETBOPAIOT HEKOTOPbIM YCNOBUAM.

HaunHaa ¢ kHurn 1V, AnonnoHnii noceatun «KoHuueckue ce-
YeHus» uapto ATtany | (241—197 rr. go H. 3.). U3 cogepxaHus
KHUTM 1V HanGonee WHTEPECHO TO, YTO 3A4€Ch UCCNEAYeTCA BOMPOC
0 KONNYECTBE TOYEK MepeceyeHns KOHMYECKOTO CEYEHUs C OKPYX-
HOCTBIO U C APYTMM KOHWYECKM CeYeHWEM, a Takke Cnyyanm Ka-
CaHUf [BYX CeYeHuid. DTOT BOMPOC ObiN BaXeH ANA rPeKos, Tak
KaK UMEHHO TOYKW MEpeceveHusi HYXHbl GblIM MPU PeLeHnn Ta-
KX 3ajay, Kak 3aja’a YABOEHWs Ky6a, ANA KOTOPbIX, CO6-
CTBEHHO, 3TV KPUBbIE 1 BbliNN N306PETEHDI.

YeTBepToli KHUTOI Kak Gbl 3aBepiuanack 6onee anemeHTapHas
4acTb YUYEHWUs O KOHMUYECKUX CEYEHMAX; BO3MOXKHO, MO3TOMY OHM
6binK 6oNee PacMpoCTPaHeHbl, YeM OCTa/bHbIE, U YTO KaK pas 3To
W SBUAOCH MPUYNHON TOFO, YTO COXPAHUNCA UX TPEYeCKMil TekcT.
KHura V BbljenseTcs u3 BCex APYruX; Kak Mo COAepXaHunio, Tak
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¥ o cnocoby W3N0XEHWUs OHA 3aMeTHO OMepeauna CBOE BPeEMS.

Heli ANONMNOHWI paccMaTpuBaeT HOPMani, MPOBeJeHHble W3
PasHbIX TOUEK K KOHMYECKMM CEUEHMAM, KaK MpsAMble MaKCManb-
HOW WM MUHWUMANLHOW ANVHBL. B NpegucnoBuyn K Hell oH oTme-
4aeT, 4TO reoMeTphl, 3aHMMABLIMECS A0 HEro BOMPOCOM 06 3KC-
TpeMasbHbIX PAacCTORHUAX, AeNanut 3TO MWL B CBA3U C AUOPUC-
Mamn, ANS TOTO 4TOGbI BBIACHWTb YCNOBMS, MPU KOTOPbIX pe-
waeTcs Ta WM Apyras 3ajaya, U enanu 3To BeCbMa HemosHo.
Mexay Tem ANONNOHWIA 3aHNMaeTCs 3TUM BOMPOCOM, Kak OH ro-
BOPUT, KaK TakiM, <KOTOPbI NPUHAANEXMUT K BELLAM, JOCTONHbBIM,
4TOGbl UMK 3aHUMANUCL PAAN HUX CaMUX». B KOHUE KHUMM V
paccMaTpuBalOTCA TOYKW, U3 KOTOPbIX BCEraa BO3MOXHO NpoBe-
CTU HOpManb K 611U3nexalleil 4acT KpUBOW (LEHTPbl KPUBM3HBI
B HALIeM MOHMMAaHWM), U3MEHEHNE MOMOXKEHUS ITUX TOUeK, YeMy
COOTBETCTBYET 3BO/IOTA KOHWYECKOrO CeYEeHWs, W MOCTPOeHMe
HOpManeil K KpuBOiA M3 NGO TOUKN NpU MOMOLIN NepeceyeHns
KpUBOIi paBHOBGOYHOW r1nep6onon.

B KHUre VI paccMaTpuBalOTCS KOHTPYSHTHble U MOAOGHbIE
CeueHUs [BYX MPAMbIX MOAOGHBIX KOHYCOB. 34eChb pelaknTcs
3aaun Ha MOCTPOEHME CeYEHWUS JaHHOTO KOHYCa, KOHTPY3HT-
HOTO [aHHOMY CEYeHWIO, a TakXe Ha MOCTPOeHUe MPsAMOro
KOHyCa, MOJOOHOT0 AaHHOMY KOHYCYy W COAepXaljem' jJaHHoe
ceyeHue.

KHura VT, Kak ykasblBaeT AMonjoHUM, sBASNaCch NOArOTOBN-
TenbHOW K yTepsHHOW KHure VIII. 3gecb paccmatpuBatoTCcs
XOpAbl, NapannenbHble COMPSXKEHHbIM AWAaMeTpam, U [0Ka3bl-
BAIOTCA U3BECTHbIE «TEOPEMbI AMONNOHNA» O MOCTOAHCTBE CYMMbI
KBAJAPaTOB COMPSAXEHHbIX ANAMETPOB W MOWAAN MOCTPOEHHOrO
Ha HUX napannenorpamma u ap.

Bnarofaps NpUMEHEHNIO FreOMeTPUUecKoii anre6pbl ANONNOHMI
BbIHY)X/EH BCAKMIA a3 paccMaTpuBaTb PasnuuHble YacTHble Cny-
yan B OTAENLHOCTU. BCneAcTBue 3TOr0 M3NOXeHUe AMNONNOHUS
04eHb FPOMO3/IKO: B CEMW KHUTAX HAacUMTbIBAETCS B O6LIE CAOXK-
HOCTW 387 NpeanoxeHuii; Tem 6onee NPUXOAUTCS YAUBAATLCS
MacTepcTBy, C KOTOPbIM aBTOP CMPaBUACA C TaKMM MHOXECTBOM
TPYAHbIX 33ajad. Kak nosecTsyeT ['eMUH, 3TOT TPyA 3aCNyXeHHO
AOCTaBMN ANONNOHNIO NPO3BULLE BENUKOTO MAaTeMaTika, HO BMe-
CTe C TeM OH BbI3Ban W 3aBUCTb, MPOSIBNEHWEM KOTOPOW Gbinn
He3acnyXeHHble YNpeKkn B XBAaCTOBCTBe, a Takxke (y lepaknupa,
6uorpatha Apxumesa) B TOM, 4TO 6yATO Gbl AMONNOHMIA Npu-
cBoun cebe HeonybnMkoBaHHble paboTbl Apxumesaa.

MeToa ANonnoHNs NPeABOCXNTUA METO/ aHaNNTMUYeCKol reo-
MeTpuu. Y ANONNOHMA He GbiN0 KOOPAMHAT, HO GbinM Koopau-
HaTHble IMHAN U KOOPAMHATHbIA YrON; ero KOOPAUHATHbIE TUHUNA
6binv  06f3aTeNbHO HanpaBneHbl N0 ABYM CONPSKEHHbIM Ha-
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NPaBEHUSM KOHWUYECKOTO CeYeHWs, B TO BPEMS Kak B aHanuTu-
4eckoii reomeTpum JlekapTa pacnonoXxeHne 3TUX AUHWA npous-
BO/ILHO.

[pyrue counHeHns Anonnonus. [pyrue paboTbl ANONNOHWUA
M3BECTHbI NNILbL MO X HA3BaHWAM, MPUBOAUMbIM Mannom, Kpome*
0HOIt — «O6 OTCEYEHUN B OTHOLIEHWUM», — B JBYX KHUTax coxpa-
HuBlWeiicA B apabckom nepesoge. [pyroii, yTepsHHbIA, Takxe
ABYXTOMHbIN TPy «O6 OTCEYEHWN MNOWAAV» Pewan aHanoruy-
Hyl0 3ajauy. Creaylowuii, Takxe /ABYXTOMHbIA Tpya «O6 onpe-
[leNeHHOM OTCEYeHWM» pellan BO BCel 06WHOCTK 3ajady: [laHbl
YyeTbipe Toukn A, B, C, O, nexawne Ha OAfHOW npsmoii. Tpe-
6yeTca HaiiTU Ha 3Toit NpAmMOi Touky P Tak, 4TOGbl OTHOLIeHMe
AP:CP:BP:OP umeno gaHHoe 3Ha4yeHue. B Tpyae AnonnoHus
YCTaHaB/MBANNChL YCNOBUSA, MPU KOTOPbIX 33a/aua MMeeT pelueHue,
¥ KONMYECTBO ITUX PELLeHMIA.

CopepxaHue ABYXTOMHOK Tpyaa «O kacaHusix» [ann Boc-
Npou3BOAUT TaK: [laHbl TPU NpeAMeTa, Kax/bli U3 KOTOPbIX MO-
XeT 6blTb TOYKOW, NpAMOA WM Kpyrom; TpebyeTca HauyepTUTb
KPYT, KOTOPbIi NPOXOAUT Yepe3 KaxAylo U3 JaHHbIX Touek (ecnn
TONBKO TOYKN AaHbl) W KacaeTcs JAaHHbIX MPAMbIX WAM KPYroB.
3/1eCb BO3MOXHbI 10 PasnnuHbIX CNy4aes, U3 KOTOPbIX A4Ba (faHbl
TPU TOUKM, WK JaHbl TPU MPAMbIX) PaccMaTpuBanuch B KHUre
IV «Havan» Esknuga. Kak BuAHO u3 3ameuyaHum [anna, Anon-
YOHWIA pelwan Bce 3TW 3ajaunt 6e3 MPUMEHEHWUA KOHUYECKUX ce-
YeHWH, C MOMOLLBI0 INHENRKN U LMPKYNS.

Tpys «Mnockne mecTa», B ABYX KHUrax, Gbin MNOCBAlLEH
KNacCUuKaLnuu reoMeTputecknx MecT U W3yuYeHuio B MepByio
ouepedb «MNOCKMX MECT» — NPAMOM NMHUKA W OKPYXHOCTU. Kak
ykasbiBaeT [lann, 3gecb AMONNOHWA, MO-BUAHMOMY —BrepBble,
OnpeAenun reomeTpuyeckue NpeobpasoBaHNA — roMOTETUIO U WUH-
Bepcmo nepesoAsLiMe NOCKNE MeCTa B Maockue mecta (cm. [123],
crp. 373).

«BCTaEKVI» (ABe KHWTW) NpeACTaBAsAM COGOW Teopun 3ajay,
CBA3aHHBIX C MOCTPOEHMEM OTPe3Ka AAHHOW ANWHBI TaK, 4TOGbI
npsAmas, Ha KOTOPOM OH HAaxXoAWTCH, MPOXOAWNA Yepe3 JaHHyio
TOUKY 1 4TOGbI KOHLbl OTPE3KA NIEXANN Ha ABYX AaHHbIX NHHUSX.
CornacHo Manny, ANOANOHWIA  OFPaHUYMACA PAcCMOTPeHMEM
VWb TPeX 3ajad, Pelaloluxca ¢ NoMowWbio LUPKYNA U AUHElKN
v HanGonee NONe3HbIX ANA MPUMEHEHUS B FEOMETPUN.

MockonbKy' Mann, pacckasbiBas 06 YTEPsHHbIX KHUrax, npu-
BOAUT MHOXECTBO OTHOCAWMXCA K HUM NEMM, HeKOTopbie Gonee
no3jHWe MaTemMaTuku, CPeAu HUX W AYGPOBUMLKUI MaTeMaTuk
Mapun Tetanbany (15Q6—1626 Ir.), 3aHMMaBLINECA W3y4eHWNem
aHTUYHBIX NPON3BEAEHWI, MOMbITANNCL BOCCTAHOBUTL YTePSHHbIE
TpyAbl ANONNOHNA. W3 el ANONNOHNA UCXOANAN MPU CO3AaHAN
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aHanMTUYecKoM reomeTpuu [JlekapT u ®epma. MocneaHero npo-
3BanN «ANOANOHNYC [ananKyc», T. €. rannbCKUM ((paHLy3ckum)
Anonnoxvem.

ANONNOHWIA ABNANCA TaKXKe aBTOPOM paboTbl «CpasHeHue [lo-
AeKasgpa C MKoca3fpom». YueHuk Mpokna Mapux coobujaet, 4To
ANoNNoHuii narncan Takxke «OGWMIA TpakTaT*, B KOTOPOM, Mo-
BUANMOMY, PaccMaTpuBanuch o6uiMe MPUHLMMBI FeOMETPUN, aK-
CMOMBbI, ONIPeJeneHns n T. 4.

M3 HereoMeTpuyeckux MaTematudeckux pa6oT AmMOANOHMs
Ha3bIBalOT fBe. «OKUTOKUOH» (BYKBaNbHO — «GbICTPbIE POAbI») —
COYMHEHNE, B KOTOPOM BbIYUCAANOCH NPUGNVKEHHOE 3HaueHne
uncna ic, npuyem GYATO Gbl C TOYHOCTBIO, NPEBOCXOAMBLIEN TOY-

HOCTb ApXMMeja, XOTA MPUGAWXKEHUe MOCNefHero 3y cuuTani
6onee NPUrOAHbLIM AN NpakTUKKM. CUNTalOT, YTO ANONNOHWIA Ha-

wen 3HayeHuwe 20000 (T- e- 3.1416). lo-BuAMMOMY, 34eCb Xe

ANONNOHMIA NPEANOKIN aHANOTUYHYIO CUCTEME APXUMEAA CUCTEMY
cyeta no TeTpagam (cTeneHsm mwupuag, T. e. 10000). Cuctembl
Apxumesa n ANOANOHNA Gbinv NPOOGPasaMn Haluei perynapHoi
CUCTeMbl CYETA, B OCHOBY KOTOPOM MOMOXKEHbI «reKTagbl» — cTe-
neHu

HakoHel, y ANOANOHNA MMENOCh COYUHEHWE O «HEYMOpsiA0-
UeHHBIX MPPALMOHaNbHOCTAX», ABNABLIEECS, MO-BUAMMOMY, CBOETO
poaa npogosmxkeHneMm kKHurn X «Hauvan» EBknupa.

AHONNOHNEM GbINI0 TAKXKE HAMUCAHO COYMHEHME MO MPUNoXKe-
HUIO MATEMaTUKU K ONTUKe «O 3aXWUraTenbHbIX 3epKanax».

ANONNOHNIA GbIN He TONLKO BENMKUM MaTeMaTMKOM, HO W Bbi-
AaloLNMCs aCTPOHOMOM CBOETO BPeMeHU.

Teogocuii. Okono 150 . A0 H. 3. XWUN MaTemMaTUK U acTPOHOM
Teogocuit U3 BuTuHun (B Manoii A3un), KOTOpbIi, KpoMe ABYX
COXPaHMBLUNXCS aCTPOHOMMUYECKUX PaboT, Hanucan Tpys «Coe-
puKa» — pyKoBOACTBO MO reOMETPUN LIapoBoii NOBEPXHOCTH. Kak
Mbl BWJENM, 3Ta reOMeTpus, Pa3BMBaBLIAACA W3JaBHA B CBA3M
€ MOTPEGHOCTAMM acTPOHOMMM, AOCTUINA BbICOKOTO YPOBHS elie
BO BpemeHa EBknuAa u gaxe pabwe. Oja npenogasanach Ha-
pAfYy ¢ reomeTpueii, apudMeTUKON 1 My3bIKOI, COCTABNAA «KBafj-
puBuym» nudaropeiiyes, o Helt nucann ABTOAMK W EBKAMA OT-
JenbHble COYMHEHNs. OAHAaKo O6LIero pyKoBOACTBA MM Yy4eG-
HMKa MO chepuyeckoii reomeTpun He 6bi10. EBKAMA He BKAKYUA
chepuyeckylo reomeTpuio B cBOM «Hauyana», Mo-BUAHMOMY,
VIMEHHO MOTOMY, 4YTO B €r0 BPEMs OHa CYMTanach 4acTblo acTpo-
HOMWM, a He FeOMeTPUM, W OTPaHUYMNCA NALbL Teopemol o npo-
NopUMOHaNLHOCT 06bema wapa KyBy ero anametpa W BnucaH-
HbIMA B Clhepy np MHoOrorp , «Cder
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Teogocusa, cocToflWas M3 Tpex KHWUM, AO0/MKHa Oblna, cneposa-
TeNbHO, BOCMOMHUTbL CYyLLECTBOBaBLWMUI npoben.

B otnnumne ot EBKNMAaA, onpejenuBlUero wap Kak Teno, nony-
YeHHOe BpalleHWeM MNONYyKpyra OKO/M0 ero OCHOBaHWs, Teofocwuii
onpefenser WapoBYK MOBEPXHOCTb KaK TaKylo, BCE TOYKU KOTO
poil paBHO OTCTOAT OT fAaHHOW TOYKM, T. €. MO aHanorMyM c onpe-
fleneHneM OKpy>xXHocTu 'y EBknuga, W, BooOUe, WU3N0XeHWe
CBOICTB C(hepbl BefeTCA UM COBEPLIEHHO aHanornyHo KHure Il1
«Havan», unsnarakluwein csoiicTea Kpyra.

XapakTep maTeMaTUKWU 3MHUCTUYeCKMX cTpaH O6pauaet
Ha cebs BHMMaHWe TO 06CTOATENLCTBO, YTO B Mepuoj] HauBbICLIErO
pacuBeTa TeOpeTUYECKOW MaTeMaTUKU 3NNUHUCTUYECKUX CTpaH ee
NPUNOXEHUA K MpakTUKe OblAM CPABHUTENbHO CKYAHbI. O6bAC-
HAeTCA 3TO TeM, 4TO cnabo pasBUTbl ObIIM CamMu E€CTECTBEHHbIE
HayKu, W 4TO, CNefoBaTeslbHO, OTCYTCTBOBaNa camMa NOTPe6HOCTb
N BO3MOXHOCTb LIMPOKOTO MPUMeEHEHWs maTtemaTuku. EcTecTBo-
3HaHWe CcOCTOfN0, COOGCTBEHHO, NUWWbL W3 Hayan acTPOHOMUU WU
MexaHuku. Pu3nka, Ta Hayka, KOTOpas 3aTeM cTana OCHOBHbIM
noTpe6uteneM MaTeMaTU4yecKOro MeTofa W BMecTe C TeM faBana
BaXHellmne CTUMYNbl €ro pasBuTUA, Torfga ewe, No CyLecTBy,,
He pogunacb. Pa3BuTas BO BCeX MOAPOOHOCTAX U TOHKOCTAX Teo-
P KOHUYECKMX CEYEHUIA Haxopuna cebe MNpPUMEHeHMe T[1aBHbIM
obpasom B caMoii mMaTemaTWke (4a WM TO B CPaBHUTENbHO He3Ha-
YNTENbHON 4YacTu), a BHE ee NUWb B ruapocTatuke (nnaeartoLine
Tena y Apxumepa). Lo camoro Havyana XVII B. acTpoHomusd
yAO0BNeTBOPANac, KOMOMHALMAMU KPYFOBbIX ABVDKEHUN, U NULb
HauMmHas C BENMKOro OTKpbITUS WoraHHa Kennepa, Teopus Ko-
HUYECKUX CEYEHWIA monyyuna LWKUPOKOEe NPUMEHEHWE B eCTecTBO-
3HaHUMU. HekoTopble WCTOPUKWM MaTemaTWUKK, Hanpumep LiedTeH
([12], cTtp. 51), npupaep>xxusasacb WAEaNNCTUYECKUX B3rNAL0B Ha
MUP. «OOBACHAIOT» HU3KWUWA YPOBEHb MPUNOXEHUA MaTemMaTuKy
K MPUKNagHbIM 3afjavyam TeM, 4TO «rpeku He obnaganm Heobxo-
OUMBIMW N1 HACTOAWMX BbIYUCNEHWI CMOCOGHOCTAMMU», a Takxe
TEM, YTO NpPaKTUYECKUe BbIYWCNEHWA Yalle BCero 6biBalOT nNpu
ONVKEHHBIMU, MEXAY TemM KakK rpeku CTpeMWincb B CBOEl reo-
MeTpuM K abCOMOTHO TOYHbIM onpejeneHuam. Mexay Tem, Kak
rpeKn TakK W Jgpyrve Hapofbl 3/IMHUCTUYECKUX CTpaH, LWUPOKO
passuBLIWE MOpenaBaHWe W TOProOB/tO, MPEKPACHO CMNPaBAAIUCH
C MPakTUYeCKUM CYETOM.

HepgoctaToyHoe nNpUMeHeHWe MaTeMaTUKW K eCTeCTBO3HaHWIo
M TEXHUKe Yy 6ONbLIMHCTBA MaTeMaTWKOB 3TOro nepuoja 06bAC-
HAeTCA, CNefoBaTe/lbHO, HE MUCTUYECKOW OCOBEHHOCTbIO «3/INH-
CKOro fyxa», SKOObl YCTPEMNEHHOr0 /fUWb K LAPCTBY YUCTbIX
nie, a HepasBUTOCTbID €CTECTBO3HAHWA U TEXHUK» 3TOro ne
puoja, He HYXJAaBWIMXCA TMNpU CBOEM TOrfjalwHEM COCTOAHUU
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B 60MbleM, YeM TO, YTO HM JaBana maTeMaTuka. Befb Kak TONb-
KO B acTPOHOMWWM MNOABUANCL HOBble NOTPeOGHOCTU, MaTemaTuka
HeMef/leHHO B3sA/nacb 3a WX YA0BMeTBOPeHWe, He OCTAHOBMUBLUUCH
nepes Tem, 4TO el MPULWWIIOCL M3MEHUTb BCE HampaBieHWe CBOEI
pasBMTUS, 06pPaTUTLCSH OT YMCTO TeOpeTUYeckMx npobaem K npo-
6nemMaM BbIYMCUTENbHbLIM. Tem e 06CTOATENbCTBOM — OTCYT-
cTBMeM (KpoMe MpOCTeMWwnx noTpebHOCTEl MeXaHWKW, 3eMHOI n
He6GEeCHOW, W reoMeTPUYECKON OMNTMKWM) MNOTPpebHOCTEeN ecTecTBO-
3HaHUA B LWWPOKUX MaTemMaTuyecknx 0606LeHNsAX, COBCTBEHHO,
06bACHAETCA M TO, 4TO rpedyeckas TeopeTumyeckas MaTemaTunka,
[OCTUIHYB B Tpygax Apxumega U AMONJNOHUS CTOMAb BbICOKOTO
YPOBHS, OCTaHOBM/IACb Ha HEM, 4YTO aHTUYHas MaTemaTuka npe-
KpaTuna pasBuMBaThbCA fJanbllie B 3TOM HanpasneHuu. He nony-
yas CTMMYNOB B BMAe 3aMpOCOB M3BHE, OHAa He CTana fanblue pas-
BMBaTb Te MOLLHble HOBble METOAbl, KOTOpble y Hee, MO CYLLEeCTBY,
yXXe MMenucb — MeToAbl byaywero gugdepeHUNanbHOro U UHTe-
rpanbHOr0 MCYMCAEHWA KM Oyayuleil aHAaNUTUYEeCKOW reomeTpum, a
orpaHuuymMnach NWWb AoAenkaMun KasaBueica B 06LWEM 3aBEPLUEH-
HO cucTembl Hapsaay € 3TOl OCHOBHOW MPUYUHON CTONb CBOE-
06pa3HOro noBopoTa B pasBUTUM aHTUYHON MaTeMaTUKWU AeCTBO-
Bafa M BTOpas NpuyMHa, Npucylias camoil aHTUYHON MaTemaTuke
M ABAAKOWAACA NPOM3BOAHON OT 3TON OCHOBHOM NpuuuHbl. MeTofg
reoMeTpuyeckoli anre6pbl, paccmaTpuBas /Wb OTPe3KW, Mno-
waau n obbvembl, 661 caM No cebe OorpaHnyeH, He gaBan BO3MOX-
HOCTM 0606LEHNN Ha MPOWU3BONbHbIE BENWYMHBI WAM, BO BCAKOM
cnyvae, CUNbHO 3aTpyaHAn Takue o0606uieHMs, cyxan o6nacTb
NPUMEHEHNS YypaBHEHWI Ha KBajpaTHble, U CBOAALWMECA K HUM
K\6uueckne un 6ukBagpatHblie. W paxe korga nosgnee AuodaHT
Hayan BBOAMTb CUMBOMbI, ynpoljalolwne 3anucb AeNCTBUA, 3TK
CUMBO/IbI ONATb-TAKW OTHOCMIUCHL NULWbL K BeINYMHAM TeoMeTpu-
YyecKoli anreopsl.

OpfHako, ecnM MaTemaTuMKa 3IMHUCTUYECKNX CTpaH M OCTaHo-
BMNacb B CBOEM pa3BUTWUM Ha YpPOBHe, AO KOTOPOr0 OHa NOAHA-
nacb OKOM0 200 I. A0 H 3., 6bI10 6bl TEM He MeHee OWMWOOYHBLIM
cyuTaTh, Kak MO KpailHeild mepe A0 HeAaBHEro BpPeMeHW cyuTanu
60/MbWNHCTBO MCTOPMKOB MaTemMaTWKM Ha 3anage, 6yATo € 3TOro
BPEMEHU HacTynua nepuog ynafgka aHTUYHOW MaTemaTuku, And
KOTOPOro nosiBNeHWe TakKuxX KPYMHbIX Y4YeHbIX, Kak [epoun Anek-
caHgpuiicknii M AnodaHTt, aBngeTcs NUWb 61eCcTAWLMM WUCKAKOYe-
HueM. CyliecTByeT MHeHMe, 4YTO HUCXOAsllee pa3BuTMe MaTeMma-
TUKN SBUNOCb NUWb HEOTAENMMOW 4acTbi 06LWero 3KoOHOMMUYe-
CKOro, MO/IMTMYECKOr0 W KYNbTYPHOro ynafgka 31UHUCTUYECKUX
rocygapcTtB. ofo6Hble YTBEPXAEHUS WCXOAAT M3 HEAO0OLEHKU
npakTM4yeckoin MmaTeMaTUKu W BooOULe NPUKAaAHbIX 3HAHWIA OT-
LeNbHbIMU npeacTaBuTenaMyn OypXXyasHoil uHTenaureHuuu. Pasy-
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MeeTCs, YTO B KOHLE KOHLOB Nporpeccumpylollee pasnoXXeHue pa-
60BNafenb4yeckom CUCTEMbl 3ANUHUCTUYECKUX CTpPaH NPUBENO U
K BbIpOXAEHWIO MaTeMaTuku. OfHaKo, KakK Mbl Buaenu, oba mnpo
Lecca BOBCE He MPOMCXOAWAN OLHOBPEMEHHO. AHTMYHAs MaTema-
TUKA He TONIbKO He Havana BbIPOXAATbCHA, a, HAa0o6oOpoT, focTurna
CBOEro HamBbICLIEro pacluBeTa Torga, Korga yxe [JaBHO Hauyancs
W NpoponXanca nepuof MNOAMTUYECKOrO Yynagka 3MHUCTMYe-
CKMX CTpaH; Tonbko nuws ¢ Il B. H. 3. U mMaTemMaTuKa Hayana
NPMXOAUTb B ynafok.

Takum 06pa3oM, M3MEHeHWe, COBEepLUMBLUEECH B HanpaBaeHUM
aHTUYHOW MaTeMaTWUKM, OT YUCTO TEOPeTMUYECKOro K NMPUKNagHOMY
N  BbIYUCAUTENbHOMY, HeNpaBWU/IbHO CUYWTaTb MPM3HAKOM ee
ynagka, 3TO W3MeHeHWe He OblN0 BbI3BAHO pacnafomM aHTUYHOTO
obuiecTBa, OHO BbiTEKano M3 O0COBEHHOCTEN camMolii aHTMYHON Ma-
TemMaTuKu, MeTofbl KOTOPOA HO CyLecTBY ucyepnanu ceb6s, n u3
COCTOSIHMA eCTeCcTBO3HAHMSA, KOTOpPOe He CTaBW/AO nepej maTeMa-
TWKON 3afjayy HOBbIX LWNPOKMX 00606 EHNIA, a, Haxogsacb B ne-
puofje NepBOHayYyanbHOrO HaKOMJIeHWA W cucTemaTuzauum Habno-
[JeHwnii, TpeboBano, 4Tobbl OHa npucnocobunacb K BbIYUCAUTENb
HbIM 3ajayam.

Henb3s no 3TOMy Cnyyat He OTMETWUTb, YTO fAaHHbIA KUCTOpPU-
YyecKuii akT yb6eamTenbHO ONpPOBepraeT pacnpocTpaHeHHOe W3-
MbILIEHNE naeanncToB, 6yATO MaTeMaTWKa AUKTYeT ecTecTBO3Ha-
HWUIO, ABNAETCA OCHOBHONM [BMXYLWLel CWNOA ero pa3BUTKUS, B TO
BpeMs KaK Aefio NpoMCX0AMT KakK pa3 HaobopoT: Kak 6bl HU 6b1i0
BENIMKO 3HAYyeHMWe MaTeMaTUKW AN eCTeCTBEHHbIX HayK, U KaKylo
Obl OTHOCMTE/IbHYH CaMOCTOSATEeNbHOCTb OHa He WMMefna B CBOEM
pa3BuTUM, TEM He MeHee B OOLLEM W LLENOM pasBUTME MaTeMaTUKu
NOAYMHEHO Pa3BUTUIO €CTECTBO3HAHUA U TEXHMKM.
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MATEMATWKA B CTPAHAX PVUMCKOW WUMMEPNU

MaTemMaTuKa PUMASH. MaTemaTuuyecKue 3HaHWS BO3HUKIM
n pasBuBanucb B [peBHEM PuMe Ha OCHOBE pa3BUTUA TEXHUKU
M eCTEeCTBO3HAHWUSA KaK CaMWUX PUMASH, TaK U APYrMX Hapofos,
3acensiBWUX AMNEHHUHCKWIA NOAYyoCTPOB, U MPEeX/e BCEro 3TPYCKOB,
a Takxe 6narogaps YCBOEHWUI [AOCTUXEHWIA [pYyrnx HapogoB
Cpefn3eMHOMOPbLSA, FNaBHbIM 06pa3oM rpeyeckoii MaTemMaTUKK

CpaBHeHMe YWUCNOBbIX 3HAKOB 3TPYCKOB W ApeBHEMWUX pum-
NSIH TOKa3blBaeT 3HAYMTENbHOE CXOACTBO. ATPYCKU NuUcanu:

5-1 wm V., /0=X wm +: 50=/1 wm A. 100=60; /000=8,
a pumMmnsHe:

5=V; IO X 50=W wwm wwm/l, wmX, wwm |-; K©0=0\ 1000=0).
Uncnosble 3HaKM I3TPYycKoB Obiinm OGykBamMu, 0f4HaKo 0603Ha
Yyanu N OHW HadanbHble BYKBbI YMCAUTENbHbLIX, UAN NPOCTO GYKBbI
angaemTa B WX MNOCNeA0BaTeNbHOCTW, — 3TO OKOHYaTe/bHO He
YCTaHOB/IEHO.

Okono 500 r. 4O H. 3. pUMASAHE MO3HAKOMWUAWUCb C FPEYECKUM
anaBMTHbLIM CMOCOGOM 3aMWCK YWCEN, HO CaMMW He MepPeHsIn ero.
Pumckue uyudgpsl I, V, X, L C, M BO3HMKAW, BO3MOXHO, U Tak,
YTO MepBOHaYaNnbHO UMenucb Nuwb undpsl I, X, C, M, u3 Koto-
pbIX Kaxpgas 6blna o6pa3oBaHa M3 npeabigylieli nytem pobas-
NeHns OfHOM YepTouKM, nepekpelimBalolieid 3HaK M 0603Ha4aB-
weii ypecatepeHne («AeKyccaTuo», — 03Ha4yaeT W YAecaATepeHue
M nepekpewmBaHue); 3Hakm V u b BO3HUKAM Mo3gHee, ABNAACH
nonosmHamu 3HakoB X u C. pyn 3TOM OKOH4YaTe/bHOE HauvepTa-
Hue 3HakoB C 1 M npucnocobmnocb K HavalbHbIM OyKBaM NaTUH-
CKMX HasBaHui 100 «cenint» u 1000 «Tiiie». Euwe no3gHee

BO3HUKAN MPOMeXYTOUYHble 3HakKm O pnsa 500 u C| gna 6, n3 Ko-
TOpbIX MOCMEeAHUIA BCKOpe BbileN M3 ynoTpebaeHus.
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CXOACTBO MeX[Ay 3TPYCCKOW U ApPEeBHEPUMCKON 3amucbio 4u-
CeNn He orpaHu4mMBaeTcs, O4HAKO, TONbKO (DOpPMOI 3HAKOB, a pac-
MPOCTPaHAeTCA Ha caMblii MPUHLMN 06pa3oBaHMA CNOXHbLIX yncen
M3 OCHOBHbIX 3TO MPUHUMM BblYMTAHUA. PumnaHe nucanum 4 = 1V,
8 —UX, 9= 1X, 40= Xb, 90 = XC, 400 = CO TaK e Kak u
3TPYCKM, C TOM TONbKO NWLWb pasHULeld, YTo nocnegHne, NOCKONbKY
Yy HWX HanpaBfeHWe BCEro nNuUcbma Obl10 06paTHOE, YeM Y PUMASH,
CTaBMAM BbIYMTAEMbIA 3HAK He cfeBa, a CnpaBa OT OCHOBHOIO
3HakKa. Kpome TOro, aTpyCckv NpuMeHsAN BblYUTaHMe Yalle, Yem puM-

naHe. OHW nucanu, Hanpumep, Tak: 4 7 ~\\\\ un gaxe c [4BOW-

HbiM BblunTaHmem 38 =50-/0-2= T \ .CnefyeT Takxe OT-
METUTb, YTO KaK 3TPYCKWU, TakK W PUMAAHE TMPUMEHANN MNPUHLMN
BbIYMTAHUA TOMIbKO MPW 3anucu YMCeN, HO He B A3blKE, 33 WCKNI0-
YEHWEM YUCAUTENbHbIX, B KOTOPbIX OAWMH WAM [Ba BblYNTAETCA W3
20, 30 u 1. 4. go 100, Hanpumep, 18 = «AyOoAeBUTUHTU» (ABa M3
aBaguaTtu), uam 99 = «yHaeueHTyM» (04MH u3 cTta). MocTeneHHO
0603HaYeHNss YCTAHOBUAWCbL, HeKOTopble, Hanpumep I1X, 6bian
oT6poweHbl Ans obo3HayeHus uucen 6Gonbwwmx 1000, cTaBUAUCH
Haj YMCNOBbIMW 3HaKaMW pas/iMyHble 3HAaYKU; TOPU3OHTA/bHbIN

WwTpux ob6osHayan ysenmuyeHume B 1000 pas3, Hanpumep, XXX =

= 30 000.
Ona apo6eit y puMAsH cyllecTBOBana [BeHaauaTepuyHas cu-

ctema 0603HayeHUs, npuyem Kaxpgas gpo6b oT 12 go 12 umena
CBOI 3HAK M CBOE Ha3BaHWe. Takum 06pa3oM pUMASHE FOBOPUU
M nucanu, Hanpumep, He a «nonTopbl ABeHaauatbix». Mpowuc-

XOXAEHUEe 3TOW CUCTEMbl HEU3BECTHO.

Mpouecc cueTa pUMAsSHE OCYLECTBAAAU Tpems pasNUYHbIMU
cnocob6amun. Haubonee gpeBHUM Obln CYET Ha nanbLax, HayMHalo-
WMiACA C NeBOM PYKM M Nepexofsaulinii K NpaBoi, Npuyem Kaxgomy
M3 ManbLeB NpuiaBanocb 3HayeHue B '3aBUCMMOCTM OT ero noso-
XeHus. MNAVHUA pacckasblBaeT, YTO elle nereHjapHblid Laps Hyma
Momnunuic (koHey V Il11— Havano VII BB. g0 H. 3.) Benen BO3-
OBUTHYTb CTaTyl ABYAMKOro HAHyca, nafblbl KOTOPOro m3obpa-
Xanu uucno 355, cuMTaBlUeecda TOrfga 4YMCcnoM [Heid B roay.

BTopoit cnocob, KOTOpbIM MOMb30BanWChb pUMASHE, 6bin cyeT
Ha abake (puc. 37), 4yacTo AOCKe, MOKPbLITON MblIbIO UM MECKOM,
Ha KOTOpOli MpOBOAWNM YepTOuYKM, pasfenstoliue ee Ha CTONOGLbI,
N Knanu KamewKun «KanbKynu», 0TKyAa, Kak Mbl yXe O0TMeyanu,
M NMPOM3OLINO CNOBO «KanbKynauusa». Ho umenuck n 6onee cosep-
WeHHble abaky, C MeTan/IMYecKUMM BbIEMKaMU, B KOTOPbIX Haxo-
OWNNUCb NOABUXHbIE, CHAGXEHHble TONOBKON WTUMTUKA. BblEMOK,
NMPAMONMHENHbIX W MNapannefibHbiX  ObIIO  BOCEMb  AJIMHHbLIX
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M 11 KOPOTKUX; WTU(PTUKOB 6bINO B OAHON W3 A/MHHBLIX BblEMOK
NATb, B OCTa/lbHbIX MO 4YeTbipe, a B KOPOTKMX Mo 1, Kpome ofHOM,
B KOTOpOW uMenocb fABe. KOpoTKuMe BbIeMKW CTOSIM CBepXy Hap
ONVHHBIMU, ABNAACH KaK 6bl MX MPOJOMKEHUEM; B MPOMEXYTKe
6bln  BbirpaBUpoBaHbl 0603HayYeHMa. AbakK, CHabXeHHbI nog-
CTaBKON, CTaBWU/iCA BepPTUMKanbHO nepej cyuTawowmm. Haxopas-
wasAca Hafg nocnefaHeln AJMHHON BbIEMKOW CnpaBa KOpPOTKas Bbl-
emMKa 6blla cHab)eHa 3HakoM KW o0603Hayana yHuuu, 12 yHuwui
COCTaBNANMN OfHY acCy — Mepy Beca 30/10Ta W [ieHer; accam 6binu
OTBefleHbl [A/IMHHbIEe BblIEMKW, CHabXeHHble cfieBa HamnpaBO 3Ha-

kKamu I, X, C u 1. 4. 4O MUANMOHA. Tpu

KOpPOTKME BbleMKM cnpaBa Oblan Ans

1 1
2 YHUWUM «CEMYHLMA», YHUUN «CULN-
NIUKBYC» U YHUUM «fyanna». CyeT Ha

abake NPoW3BOAUNCS NepeaBUXKeHUEM Ka-
MCXMCXI MELKOB MW WTUPTUKOB W He MpeacTas-
NAN TPYAHOCTeW ANA CNOXEHUS W BblUM-
TaHus. AN YMHOXEHUS U JeNeHus npu-
XOAMNOCh MPOMEXYTOUHbIE pPe3yNbTaThbl
0TMevaTb OTAeNbHO. MpPUXOAMNOCE MOMb-

oimo<loo 30BaTbCA Tabnuuein YMHOXeHUs, 3HaTb
ooood(d ee Ha naMATb, WM UMETb ee BCerga mnog
o ¢ o, pykoii. CoxpaHuBLIeecs B nuTepatype

i v
0 @ >PP onucaHue [JOHOCUBLUIMXCA W3 PUMCKON

WKOMbl 4O MPOXOXero 3ByKOB 3ay4yuBae-
MOV MaNnbymkKamu Tabnmubl YMHOXeEHUSA,
rPOMKO CKaHAMpOBaBWMX «BUC 6GuHa
kBaTyop» (2x2 = 4) noj CBWCT po3r

Puc. 37 M BOMJW HaKasyemoro, CBUAETeNbCTBYIOT
0 TOM, YTO YCTHbIi cyeT 6bln B [pes-

HeM PuMe WKWPOKO pacnpocTpaHeH. Onsd obneryeHusa pencteunii

c 60MbWUMKU yMcCnamMu U APO6AMM CYyLLeCTBOBaNW CYEeTHble Tab-

NNUbl, COXpaHMBLIMECA Ha MPOTSAXKEHUU BCEro CPefHEBEKOBbA.

OTmMeTuUM elle, 4YTO, KakK MNepexxuToK BecbMa OThaleHHOro Bpe-

MeHU, Korga umcno 600 cumTanocb rpaHuUein uucen, naTUHCKOE

CNOBO «CEKCLEHTWU» YNoTpebnanocb B 3HAYEHUM «BECKOHEYHO

MHOTne».

Hapsagy co cyeToM APYrMmM MCTOYHUKOM MaTeMaTM4yecKUX 3Ha-
HUNW PUMAAH 6bIN0 U3MEpeHue 3eMAn — npakTuveckoe 3ememMe-
prve. Kak coobuaet Mapk TepeHuuii BappoH B CBOEM COYMHEHUU
«O cenbckoM xosainctee» (50 mnm 80 r. 40 H. 3.), YMeEHUe U3MepaTb
3eMefibHble YYaCTKM pUMsSiHE MNEepeHsnn Yy 3TpyckoB. Pa3mexeBa
HUA NPOUCXOAUAWU NPW OCHOBaHUM TrOpPOAOB W narepeii, NOCTPoOiKe
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foma, ABOpua MAM Xpama, caMO Ha3BaHue KOTOPOro («Temriym»)
NPOUCXOAMUT OT T[PEYEcKOro «TeMHEUH» — «0Tpe3aTb» (3eM/10).
Mpu 3aknagbiBaHUWM ropoaa, MNOCTPOWKM WMAM MOMAEBOro ydyacTka
NeXaHWin B OCHOBE NPAMOYrONbHUK OPUEHTUPOBaNU 0653aTeNlbHO
No HanpaBfeHUAM CcTpaH CBeTa, a 4alle BCero fno HamnpasleHWIO
K Bocxogy ConHua B AeHb, Korfa npouws3sogunacb 3aknagka. AB-
ryp npoBOAWA cHavyana 3TW MpsMble, Ha3BaHHble «feuuMmanyc»
N «Kapho». MpMYeM [N 3TOr0 MOMb30Ba/UCh TPEMS Pa3NUYHbIMU
MeTo4amu, OonucaHHbIMKU 3emaeMepoM uruHom okono 100 r. wu. a.
npyv nomMowm npubopoB «Kapho», «rpomMa» U CLUOTEPYyM».

PumnaHe nofb30BanuCb TakXe M3MepPUTENbHbIM CTEPXHEM —
3eMeNbHble y4yacTKM WMenn rnepBoHavyanbHO QOpMy KBajpaTos,
a 3aTeM MpPAMOYroO/IbHUKOB C OTHOWEHMeM CcTopoH 2:1. C no-
MOLLbIO CBOUX MNPOCTbIX NPUOGOPOB OHW pelanu u Takyl 3agady,
KaK U3MepeHue LWWPUHbI pekn 6e3 nepexofa Ha [pyroi 6eper.
OfHakKo OHWM He MNOAb30BaNUCb NPW 3TOM MPOMNOPLUOHANLHOCTbIO
nojo6HbLIX TPeyrofbHMKOB, a wu3obpaxanu Heobxogumble Tpe-
YrONbHUKW B HaTypanbHYK BeAMYMHY MPAMO Ha 3emae U 3aTem
X M3Mepsann, — MeTojd, KOTOpbIM MO/Mb30BaNNCL CeBepoamMepu-
KaHCKMe WHAeillbl A0 eBPOMENCcKOol KOonoHU3auuu.

HemMHOrouncneHHbole, powegwne A0 Hac NamATHWUKW He AawoT
BO3MOXHOCTU NOCMejoBaTe/lbHO NpoOcCneAnTb 3a pa3sBUTMEM MaTe-
MaTUKN Yy PUMASAH, KakK 3TO MOXHO 6bif0 cAefnaTb OTHOCUTENbHO
LpeBHErpevyeckoin v aNNUHUCTUYECKON mMaTeMaTuku. B nutepatype
He OTMEYEHO HW OJHOr0 KPYMHOr0 MaTeMaTU4ecKOro OTKPbITUSA
PUMANSAH, HW OQHOTO BblJatolleroca MatemaTuka. Bonpoc o ToOM,
noyemy pumasHe, B OT/IMYUE OT FPEKOB, He OCTaBWAU nocne cebs
B 0o6fnactM mMaTteMaTUKMW, Kak M B 06nacTu ecTecTBO3HaHMA, caMo-
CTOATENbHbIX TEOpPeTUYeCKNX paboT CKOMbKO-HUOYAb KPYMHOro
3HaYeHUsA, KOHEYHO, He pellaeTcs CCbIIKOW Ha MNPecnoByTblih «Ha-
UMOHaNbHbIN fAyx». Kak 370 oTmevan ewe LiMuepoH, pumnsHe
YCTPEMUNN CBOe BHUMaHWe K MNPUKIaAHbIM e3HaHWAM. [lonHoe
Hay4yHoe 06bACHeHMe 3TOro BOMpPOCAa Ha OCHOBE MCCMef0BaHMA
couManbHO-3KOHOMMUYECKMX OCOBEHHOCTE pPMMCKOro o6buecTBa
euie BnepeauM HeCOMHEHHO, 4TO BOeHHas TeXHWKA PUMAAH, WX
rMAPOTEXHUKA, CTPOUTENbHOe [eno W 3eM/eMepue, a Takxe pas-
BMBalKOLLaACA B CBA3W C 3aBOeBaHUAMU reorpadus Tpe6oBanu He-
MafiblX MaTeMaTuyeckux 3HaHuu. OfHAKO O4HOW M3 HECOMHEHHbIX
MPUYUH TOro, 4YTOo PUM He cTan CTONMLERA HayKu CBOEro BpemeHwu,
6bIN0 TO, YTO Takaf CTONMUA Haykm B Pumckol umnepuu yxe
6bina. 3710 6blna yHacnegosaHHad PumoM OT nepuoga 3nnnHM3Ma
AnekcaHapua

AnekcaHApus B PUMCKYK 3anoxy PumMmasHe, co3jaBas CBOK
uMneputo, oxBaTbiBalowyk Bce CpeAn3eMHOMOpbe, 3aBOoeBanu
W rnaBHble 3NNUHUCTUYECKME CTpaHbl, B TOM u4ucie [peuunto u
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uapctBa lNTonemees n CeneBknaoB. 3aBoeBaHWe NTOJIeMEEBCKOrO
Erunta Obino 3aBepweHo pumasHamu B 30 r. A0 H. 3. ANeKCaH-
Lpua coxpaHwuna npu puMAsHax CBOe MOJIOXKEHWe Hay4yHOro LeH-
Tpa, CTaB LEHTPOM Hayku Bceid Pumckoit umnepun. CoxpaHuncs
B PMMCKYI 3MOXY U TPEYECKUA #A3bIK B Ka4yeCTBE MEXAYHapoa-
HOFO f3blKa HayKW; NaTUHCKUI A3bIK CTal MeXAYHapoAHbIM fA3bl-
KOM HayKW 3Ha4YMTeNibHO MO3Xe, MOocne TOro Kak OH cTan fA3blKOM
KaToNNYecKon penuruu.

Opanako xapakTep MaTeMaTuku B ANleKCaHAPUW B PUMCKYHO
3noXy pe3Ko OTAMyaeTcda OT MaTeMaTWKWM nepuoga 3NTUHU3MA.
OCHOBHO MNPUYMHOI U3MEHEHUS XapakTepa MaTeMaTUKU Oblno
WNPOKOE YycBOeHWe B AfeKcaHApuM Tpaguuuii  mMaTeMaTUMKOB
M acTpoHoMoB BaBunoHa. lNpouecc ycBOoeHMA 3TUX Tpaguuuin Ha-
yajica elwe [0 PUMCKOro 3aBOeBaHWA, HO CBA3M mexny ErunTtom
n MeconoTamunenn, ycunvMBLINECS BO BPeMS PUMCKUX BOWH, 3Hauu-
TeNlbHO YCKOPWUAW 3TOT npouecc. B pesynbTate ycBOeHWs BaBw-
NOHCKMX Tpaguuuii o6nacTb NpPakTUYeCKOro nNpUMEeHeHUs MaTe-
MaTWKW pacwumpunacb, B OCOBEHHOCTM 3a CYeT MNPUMEHEHUs
K aCTPOHOMMWU; Ha MepBOe MeCTO HayMHaeT BbIABUTaTbCA BblYUC-
NnuTenbHas MaTemaTuMKa, B 4acTHOCTM, BO3HMUKaeT Heobxopumas
ANA acTPOHOMUWU TpUroHomeTpua. OTO [afi0 NOBOA HEKOTOPbIM
O6ypXya3HbIM MCTOpMKaM, MbICAALWMM MeTapu3nyecku U paccma-
TpUBaKOLWMUM MaTeMaTUKy TONbKO KakK abCTpakTHYK Hayky, ro-
BOPUTb 00 «ynajgke» MaTeMaTWUKW 3TOro nepuoga. IATU LIMPOKO
pacnpocTpaHeHHble MAeanuCTUYECKMe B3rNAf4bl HeAaBHO MNOABEPT
cnpaBeannBoil Kputuke Helirebayap [71].

Mmnnapx. PaccmoTpeHue anekcaHApPUINCKOW MaTeMaTuKu puMm-
CKOM 3MOXW Mbl HayHemM C aneKkCaHAPMNCKUX YUYEHbIX MNepuoaa,
npeflWwecTBYOLWEro pUMCKOMY 3aBOEBaHMIO, Ha KOTOPbLIX YXe YyB-
CTOBANOCb BAINAHWE BaBWU/IOHCKUX acTpOHOMOB. OAHUM M3 NepBbIX
TakuX yuyeHbIX Oblf Benuyaiwmii acTPOHOM ApeBHOCTU [wnnapx,
npoucxoamswmnii n3 HukeH B Butunum. XoTs AaTbl POXAEHUA
n cmeptm mnnapxa HEW3BECTHbl, HE MOANEXWUT COMHEHWIO, 4TO
ero fedATenbHOCTb HajaeT Ha BTOpyl MonoBuHy Il B. o H. 3. Kak
acTpoHoM, [unnapx npocnaBufcA OTKpPbITUEM npeueccun (npeg-
BapeHWs paBHOLEHCTBUA), Upe3BblYalHO TOYHLIM BbIYUCIEHWUEM
ANMHBI CONHEYHOro roja W cpefgHero NyHHOro mecsaua, HaknoOHa
3KNUNTUKNM w1 ap. [py 3TOM OH ONUpancs Ha 3HaHWA BaBUIOHAH —
NoNyyeHHble UM pe3y/nbTaTbl COBMajalT C AAaHHbIMU K/WHOMWUC,-
HbIX Tabnuy Toro BpemMeHW. OH YCOBEPLUEHCTBOBAN BblYWUC/IEHUS
ApucTtapxa o06beMoB M paccTosHMin ConHua u JIyHbl. Ans 06b-
ACHEHUSA BUAUMbIX ABWXeHUN ConHua, JlyHbl U nnaHeT Funnapx
nonb3oBancd, nNoAo6HO AMONNOHMIO, T[WUNOTe3aMn 3MNULMUKIOB
M 3KCLUEHTPUYEeCKUX Kpyros. unnapxy npunuceiBaloT (B CBA3N
C ero acTpoHOMMYecKuMu paboTaMu) OTKpPbITUE cTepeorpaduue-
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CKOM npoekuunm cdepbl Ha nnockocTb. OH cocTaBuA KaTanor
okono 1000 3Be3n. EMy npuHagnexuT TaKXe YyCOBepLlIeHCTBOBA-
HWe acTPOHOMUYECKUX WHCTPYMEHTOB. ['Mnnapx NpuUMEHWN acTpo
«OMWUYECKUE 3HaHUA K reorpatuun, BBen MOHATMA reorpaguyeckoi
WNPOTbl W JONTOTbl H ONpefensn nocfefHve nNpu MOMOLWLM Ha
6ntogeHniA Hag 3aTMeHUAMM JTyHbl. OH nanucan TakXe COYMHEeHue
«O Tenax, BNEKOMbIX BHW3 CBOWM BecOM», TMPUMEHUB YYeHUe
ApucTtoTens K HebecHbIM Tenam.

XoTa couMHeHus [unnapxa, KpPOMe OAHOro, He jownu o
Hac, ofiHako lTonemeli m3naraeT Ux JOCTATOYHO NOAPOGHO, B TOM
yucne M BaKHelllee M3 HUX ANA MaTeMaTUKM — 0 XOopjax Kpyra.
Fmnnapx Aenun oKpyXHocTb Ha 360 rpagycoBs, a ee fuameTp Ha

120 uacTeil, cunTas avameTpa eauHuULENR, ¢ NMOMOLLbIO KOTO-

pbIX OH Bblpaxan AAWHbI XOpA. YacTuW OKPYXHOCTM U AuameTpa
Ha3biBaNnCb «Moipamu»; 30 MONpP COCTaBNANM «CO3Be3gue», Tak
uyTo B Kpyre 6bi10 12 co3Be3guii, kak B kpyre 3ogmnaka. Kaxpgas
MOWMpa KakK OKPYXHOCTW, TakK W AuameTpa fgenunacb Ha 60 nep-
BbIX «NIeNT», Kaxpjas nepeas fnenta fjenunacs Ha 60 «BTOpbIX
nent» M T 4. B pganbHeiwem wecTugecAaTepuyHble Apobu cTanu
NPUMeHATbCA B AneKCcaHApPWU He TOMbKO B acTPOHOMUWU W ANd
LeneHns Kpyra, HO U i NPOW3BONbHbIX BbluMcneHwii. Wcctnpe-
cATepuUHble undpbl oT 1 o 59 0603Ha4YannchL C NoMowblo anda
BUTHON Hymepauuun. HepocTawlwme paspsgbl 0603Havyanucb n1n6o
NPOMNyCcKOM MeXAy uudpamu, nMb60 KPYy>XOUYKOM, MO MHEHUID 0f-
HUX YYEHbIX KpYXOuek, — nepBasi OGykKBa rpeyeckoro cnosa
oiBriv  (yaeiH— «HWUKaKOM»), MO0 MHEHWIO [APYIUX, KPY>XO4YekK
0603HavYan «ncedoc» — KPYrnblii KameleK C [bIpKOWA, mpu cuyeTe
Ha abake 3aMeHSBWMWIA Hynb (4YMCNOBOE 3HavyeHWe O6YKBbl 0 6biN0
paBHO 70, TaKk 4TO 3Ta 6yKBa He Morfna 6biTb MPUHATA 3a OfHY
M3 3HaYaWwMx LMpp LeCTULECATEPUUYHON cucTembl) CnoxeHune u
BblUMTaHME LWeCTUAECATEPUUYHBbIX Ap0o6Geil MpoM3BOAUIOCH TaK Xe,
Kak Npou3BOAATCS 3TU [ElCTBUA C AECATUYHBLIMU APO6GAMU. YMHO-
XeHune gpobeit npomsBogmnnocb AByma cnocobamum nmbo Kak And
uenbix uucen, NMbo cHayana KaXAbli MHOXWUTENb MNpeBpaLlianu
B O4HOUMEHHYK 06wy Apob6b, a 3aTeM, KakK W Mbl, MHOXWK
YNCAWUTENb HAa YUCAWUTENb W 3HaMeHaTelb Ha 3HameHaTenb [lpu
YMHOXEHUN LeCcTUAeCATEPUYHbIX Apobeli HeKoTopyl TPYAHOCTH
COCTABNANO ONpefeneHve paspapa pesynbTata [Ang 3toro npwu-
MEHANOCL MNPaBW/IO CMOXEHUA pas3psfoB MHOXUTeNeil, 3anuchbi-
BaeMblX Haj uudpamu; B 3TOM NpaBuiae B 3a4aTOYHOM BUAE CO
gepxanacb uges norapudmMoB. AHaNOrMYHO YMHOXEHUK MNpOU3-
BOAMMIOCHL AeneHue Apo6eli M CMelaHHbIX 4ucen.

YCTaHOBMB YWC/IEHHbIE 3aBUCMMOCTU MEXAY YyraamMu u Xop
JaMu, T e BblpaXasaCb COBPEMEHHbIM f3bIKOM, Haiisi HEKOTOpble
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npeanoXxeHUsa cdepuyeckoli TpuroHomeTpuu, Funnapx cymen pe-
WKUTb 3ajadyy oOnpefeneHWs BPeMeHM BOCXOoJa W 3axoja 3Be3[
AN pasHbIX WKMPOT. UTo Xe KacaetcA Tabnuy unnapxa, TO He
MMeeTcsa A0CTaTOYHOr0 KOAMYecTBa [aHHbIX, 4YTO6bl YCTaHOBUTb,
HAaCKO/IbKO OHW OT/AMYanucb OT Tabnuy MTonemes.

O TIumnnapxe coo6LLalOT TakKXe, 4YTO OH 3aHUManca Teopuen
COEAVHEHWIA, pelleHWeM 3ajaynm O 4Yucie BO3MOXHbIX BblBOAOB
n3 10 akcnmom wAM NpPefnonoXeHUN.

MocupoHnin. N3 coBpeMeHHWKOB [mMnnapxa HasbiBaloT Anon-
nopopa, 3aHMWMaBLUErocs NIOFMCTUKON, T. e. MpaKTU4Yeckol apug-
MeTUKOWA.

K 3Tomy e BpemMeHM OTHocAT u [ocupgoHua (okono 135—
51 rr po H. 3.), nocnejoBatens cTouuveckol dunocopun, yuu-
Tend LiMuepoHa, pogom u3 AHamewu, npenojasasliero ma OCTpOBe
Pogoce. TlocuaoHWiAi 3aHMMancs W3MePeHWEM BENYUHBbI 3eMau,
a Takxe Aguametpa ConHua. B obnactm camoin reometpum [lo-
CMAOHWIA MHTepecoBancs Bonpocamum ee 060CHOBAHMA M Hanucan
COYMHEHMEe, ONpoBeprasllee B3rNa4bl anukypelita 3eHoHa CuAoOH-
CKOro, KputmkosaBwero «Hauvyana» EBKnuga 3a T0, 4TO UX Teo-
peMbl Ha fefie Hefb3A BbIBECTU W3 OLHUX TONbKO MPUBELEHHbBIX
B HWX aKCMOM, NOCTYyNnaTtoB W ONpejefieHWid, a 4yTto ANS 3TOro BCA-
KWA pa3 BTUXOMONKY [enatT MHOXeCTBO [JONYyUWeHWin, He
BK/IIOYEHHbIX B OCHOBHblEe MpuHUWUNbLI Bonpocbl noruyeckoro 06-
OCHOBaHUSA TreomeTpuu, B OCOOEHHOCTM Teopua napannefibHbiX
EBkNnaa, Hayanu B 3TO BpeMa BCe 60/blle WMHTepecoBaTb MaTe-
MaTUKOB.

Mo ceupetensctBy [llpokna, MocugoHuint MCXoauT M3 onpeje-
NeHus napanfiefibHbIX fIMHUA KakK PaBHOOTCTOAWMX nNpsMbIX. OH
onpegensetr ux Tak: «[llapannenbHbIMU Ha3blBalOTCA Takue nps-
Mble, KOTOpble, HaxoAsfCb B O4HON NNOCKOCTWU, He cObnuMxalTca W
He yjansloTca ofHa OT [APYroi, Tak 4TO BCe MepneHAUKYNapbl,
npoBefleHHble W3 TOYeK OAHOW U3 HUX K APYroi, paBHbl MeXAay
coboin» ([78], ctp. 176). Ho camo npefnonoXXeHue o TOM, 4TO
reoMeTpmMyeckoe MeCTO TO4YeK, PaBHOOTCTOAWMX OT MNPAMON, ecTb
npsaMas, paBHOCWU/ILHO V mocTynary.

M'emnH. Bo BTOopoi nonosumHe | B. 4O H. 3. xun FemmH Popgoc-
CKWUIA, yyeHUK lMocnpgoHus, He goweglive Ao nac paboTbl [eMHHa,
umMTupoBaHHble TMpoknom, [lannom wu EBTOKMeMm, cojepxanu
MHOFO YyKa3aHui, NOCAYXWBLUIUX BbIACHEHUID Pa3NYHbIX BOMpPO-
COB WUCTOPMM Trpeyeckoin maTemaTuku. CornacHo EBTOKWIO TeMuH
6bl1 aBTOPOM «LIECTM KHUF 0 MaTeMaTM4YecKUX Teopuax». 3ITO
6bla CBOEro pofa JHUMKIONEAMA MaTeMaTUUYeCKUX HaykK, copgep-
XaBwasa apuPmMeTuUKy, reomMeTputo, MexaHUKY, acTPpOHOMUIO, Of-
TUKY, Teo4e3nto, «KaHOHUKY»  (My3blKalbHYH0 rapmoHino),
NOTUCTUKY. 34eCb COAEpXanucb 06LIMPHbIE KOMMeHTapum K «lla-
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yanam» EBkAuga. W3 COXpPaHUBLUIMXCA OTPbIBKOB, MO-FPeYecKm
unum B apabCckoM nepeBoje, BUAHO, YTO TPpyQL 3TOT 6bif MOCBALWEH
nccnefoBaHUI0 NOrMYECKUX MNPUHLMMOB, Ha KOTOPbIX CTpoOMnach
MaTeMaTuka, M WX 3aWuTe NPOTUB KPUTUKM 3INUKYpPeiLeB n CKen-
TUKOB.

Jasasa oTnop ¢unocodam, OTpuUABLLIMM Heob6XO4UMOCTb MU
BO3MOXHOCTb JIOTMYecKOoro o60CHOBaHWS reomeTpuun, Femun Bme-
CTe C TeM KpWUTMKOBaNn v AMNONNOHMA 3a TO, YTO TOT MblTancs
foKa3blBaTb aKCMOMbl, W EBKAMAa 3a TO, 4YTO OH MNPUHAN
B KauyecTBe akKCMOM TO, 4YTO Ha camMOM Jefne chiefyeT [fOKa-
3aTb, a WMeHHO, IV nocTtynaT o0 paBeHCTBE BCEX MNPAMbIX
yrnos, n V—o napannenbHblx. O nocnegHem [emMun 3ameTun,
uyto y EBknAnpga wvmMeeTcs [OKa3aTeNnbCTBO 06paTHOW TeopeMbl
(kn. 1, npeanoxeHue 17). FemMuH, Tak >Xe KakK u [locupgoHwuiA,
fLaeT onpejeneHne napanfenbHbIX MPAMbIX Kak pPaBHOOTCTOALLMX.
Mcxopga u3 3TOro onpefeneHus, OH cHavana BbIBOAWUT BCe Npepg-
noxeHus EBknuga o0 napannenbHbiX, a 3aTeéM «[0Ka3blBaeT»
V noctynat ([78], cTtp. 176— 177). Kpome TOro, OH MNpUHMUMaeT
6e3 fokasaTeNnbCTBa MPeANOXEeHWe, YTO Ha MIOCKOCTU U3 AaHHOW
TOYKM MOXHO TMPOBECTU NUWb OAHY MNPAMYIO, MapaniefbHyo
LAaHHON NpsMON, KOTOpPOe OHATb-TakW [0Ka3blBAeTCA C MOMOLLbIO
V noctynarta.

FemMuH 6bln aBTOpPOM 601bWOr0 acTPOHOMMYECKOro TpyAa
«MeTeoponoruka». Kpome Toro, FemuHy npunucbiBaeTca acTtpo-
HOMWYEeCKOe CcouuHeHue «BBegeHue» («Mcarora»), KoTopoe
MOXHO CYMTaTb YYEOHWKOM WU PYKOBOACTBOM.

MeHenait. B KoHue | B. H. 3. Xun MeHenain AnekcaHfpuH
ckuid, aBTop «Cdepuknm». O ABYX APYTMX FEOMETPUYECKMX COYMn-
HeHuAX MeHenas — «3neMeHTbl reomeTpum» U «KHura o Tpe-
YroNbHUKax», — U3BECTHO U3 apabCcKuX MCTOYHUKOB.

MonaratT, 4TO B MEPBOM W3 HUX Cpefau nNpoyvero pewlanach
3afilaya YABOEHMsA Kyba nmpu nomowy KpuBoi, KOTOpyr MeHenai
Ha3Ban «napajokKcanbHOW» W O KOTOpOi TaHHepu cpenan npeg-
MONMOXEHWe, YTO 3TO Oblla KpMBas LBOMHON KPWBU3HbLI, MOay4vato-
Wwaacqa npy nepecevyeHnn wapa TMPAMbIM  KPYroBbIM KOHYCOM,
AvamMeTp KOTOpPOro paBeH paguycy lwapa, M obpasyiuias KoOTo-
poro npoxoAWMT u4epe3 LEHTP LWapa. Jra Kpusas, ABNAKOLAACH
YyacTHbIM cnyyaem runnonedbl EBAOKCa, M3BeCTHa MOJ Ha3BaHUeEM
KpnBoin BuBuaHm (1622—1703 rr.); ee npoekuus Ha KacaTefb-
HYH MJ0CKOCTb fIBNAAETCA NeMHuUcKaTon BepHynnu.

CoxpaHuBwKiics B apabCKoM MepeBofe TPEXTOMHbIA Tpya Me-
Henas «Cdepruka» BrnepBble B UCTOPUM COAEPXUT MOHATUE cle-
pMYeckKoro TpeyronbHuka [124].

KHura | noceBfilleHa OCHOBHbIM MNpPeAsOXeHUAM 0 chepuye-
CKUX TPeyronbHUKax, aHanornyHbix npeanoxeHnsm «Havan»
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EBknnpga, OTHOCAWMXCA K NPAMONUHEAHbIM TpeyroibHUKaM.
B cnyuyae, korga y EBKAMAa BCTpeyawTcAa MPeAnoXeHus, He
MMeloLne NOoAHOW aHanorum B chepuyeckoin reomeTpun, MeHenai
3aMeHseT MX COOTBETCTBYHLWWUMU MNPELNOXEHUAMU. Tak, Hanpu-
Mep, OH A0Ka3blBaeT, YTO CyMMa BHYTPEHHUX Yrn0B chepuyeckoro
TpeyrofibHMKa 60nblle ABYX MNPAMbIX.

Kuura Il «Chepnkn» MeHenas MMeeT TO Xe COAepXaHue, 4YTo

n kKHura Ill ogHOMMEHHOro coymHeHus Teopocua, OfHAKO [LOKa-
3aTeNbCTBA faHbl 3[eCb 3HAYUTENIbHO KOpPOYe U fACHee
Nuwe kHura 111 copepxut cobCTBEHHO TpuroHomeTpuio. Ko-

HeYHo, 34ecb, Kak M BOOOLULEe HUTJEe B APEBHOCTM, He ynoTpebnseTcs
MOHATUE CMHYCA, PaBHO KakK W APYrux Tpu-
rOHOMEeTpUYeCcKUX QPYHKUWUIA: Ty poOnb, KOTO-
Pyl B Halleil TPUTOHOMETPUM UTParOT Nu-
HUM cuHyca, Y MeHenas wurpawT Xopfabl;
JIMHWIO CMHYCOB yrna a MOXHO paccmaTtpu
BaTb KakK MOMIOBUHY XOpAbl, CTArnBaemol
yrnom 2a, T. e. (puc. 38):

sina_ A _ 24

B kHure Il pgokasbiBaeTca 3HameHUTas

Teopema MeHenad  NOAy4yuMBLIAA  MO3Xe

Puc 38. Ha3BaHWe TeopeMbl O CeKyLWUX, WM MpaBu-

na wecTu BenuyMH. B 3Toli Teopeme wu3y-

yaeTca urypa, o6pas3oBaHHas Ha MAOCKOCTM uAM cdepe uye

ThIpbMS  NPAMbIMW  WAW, COOTBETCTBEHHO, fAyramMu 601blWINX

KPYyroB, M3 KOTOPbIX Kaxfjas TMepecekaeT OCTalibHble B Tpex

TOuKax; 3Tta (¢urypa, Kotopyt B CpegHume BekKa HasblBanum «gu

rypo cekywux», Ha3blBaeTCsi Temnepb MNOMHbIM YeTbIPEXCTOPOH-

HUKOM.

Ons nnockoro cnyyas Teopema MeHenaa (puc. 39) KoTopyto

MaTeMaTUKMU [PEeBHOCTM dGopmMynMpoBanm B TepMUHaxX Y4yeHUd
0 COCTaBHbIX OTHOLWEHUAX, MOXeET ObiTb 3anucaHa B Bupe

CE - BO
AE~~P6 AB’

ANna cgepuyeckoro cnyyas B paBeHcTBe (1) cneayeT 3aMeHUTb
OTPe3KM Ha XO0pAbl YABOEHHbIX CTOPOH WAW, B COBPEMEHHbIX
00603HAYEHUAX, HA CUHYCbl CTOPOH:

ain CE__vin CP ain BP
5in AE kin P3 54 AB ' v

MoNHbI YeTbIPEXCTOPOHHMK MOXHO paccMaTpuBaTb TaKXe Kak
(purypy, o6pa3oBaHHYyl0 OAHWM W3 YeTbipex TPeyrofbHUKOB
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ACO, ABE, ECP n OBP npu nepece4yeHUn COOTBETCTBEHHOI Ce-
Kyuwieih TpaHcBepcanbto BPE, CPb, BOJ1 n CEA [losTomy Teo-
pemy MeHenas MOXHO 3anucatb B 4eTbipeX BapuaHTax, Wu3
KOTOpbIX B ero «Cdepuke» yKasaHbl MepBbIi W TpeTuii (BTOpOW

Puc. 39.

CMMMeTpPUYEH OTHOCWUTENbHO TepBOro, YETBEPTbIi OTHOCUTENbHO
TpPeTbLero); TPeTUil BapuaHT MUMeeT BUf

5MAC __5IMCO 5IMBP
6in AE kw O/ 5in Bb ' to*

Mnockuii cnyvaik Teopembl MeHenas 6blA, NO-BUAMMOMY, MU3Be-
CTeH ewe EBkAngy.

MeHenah nonb3oBafcAd Kak 06LeN3BeCTHON Teopemoin 06
aHrapMOHWYECKOM OTHOLWIEHWW YeTbipex 60/bLNX KPYyros, mpo-
XO4fAWMX 4epe3 obuwyto Touky. CnepfoBaTesbHO, 3Ta Teopema
6blla n3BeCcTHa ewe o MeHenas.

Hukomax Okono 100 r. H 3. Heonwudaropeey Hukomax u3 le-
pacbl B [lanectuHe nanucan «BsefeHue K apudmeTuke» [125],
KOTOpOe c/lefyeT cyuTaTb He CTONbKO Hay4YHbIM NPOU3BEfeHMNEM,
CKONIbKO NONy/nsipHbIM BBeAeHWEeM B Mudaropeiickoe y4yeHue 0 Yuc-
nax T[1o ypOBHIO W3/I0XEHWS OHO faneko OTcTaeT OT EBKnupa.
Hukomax He faeT HacToAWMX [OKa3aTenbCTB, a TO/MbKO MOfA-
TBepXAaeT NPefNoXeHUsA KOHKPeTHbIMU npuMepamu W3 cogep
XaHusa «BBefeHMA K apupMeTnKe», KpoMe Knaccudukaumm yucen
N OTHOWEHWUIA MEXAY HWMW, BK/KOYAs U MHOrOYrofibHble, nupamu-
fJanbHble W Apyrue (QUrypHble 4ucna, 3acnyXuwBaeT BHUMaHWUA,
4yto Hwukomax, He gaBas (OpMynbl CyMMUpOBaHMA K>00B uwucen,
TEM He MeHee yKasblBaeT, 4YTO B pAAYy HeYyeTHbIx uucen 1, 3, 5,
7, 9, 11... kybamn gasnsawTca 1, 3+ 5= 23 7+ 9+ 11 = 33 ..

Knagguit MTonemeli. 3HAMEHUTbLIA TpPevyecKnini acTPOHOM, reo-
rpag u ontuk Knasguit MTonemei, nponssoamBlunii ¢ 127 no 151 r.
B ANeKcaHpun CBOM HabnogeHWsa u ymepwuin okono 168 r., Ha-
nucan «MaTemaTtuyeckoe cobpaHue B XIIl KHUrax», nonyumsliee
nosfHee apabusnpoBaHHOoe Ha3BaHue «AnmMarecT» (OT rpeyeckoro

14 5 Konu iay
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«Me-paTr, 3..vTa;i'»— «Benuualiwee noctpoeHue») [126]. STOT TpyAa
ABMISETCA MPEBOCXOAHbIM W3M10KEHWEeM BCeX AaCTPOHOMWMYECKUX
3HaHUM TOro BpemeHW. 34ecb, B 4aCTHOCTM, MOAPOOGHO M3N0XEHa
reoueHTpuyeckas cucrtema [llTonemes. B «Asnmarecte» cucrema
TUYECKM W3N0XEeHa TPUTOHOMETPUA XOPA.

TpuroHometpusa lMtonemed. KHura | «Anmdarecta» HayuHaeTcs
CXaTblM W3/I0KEHUEM NPeAoXeHUA NAOCKON u chepuyeckon
TPUTOHOMETPUU, HEOOBXOAMMBIX A1 COCTaBAeHWA Tabnuubl XOp4
(cuHycoB) M nonb3oBaHusa eto. lTonemen pfenut Kpyr Ha 360,
a ero gunametp Ha 120 paBHbIX 4acTeil (4) M BbipaxaeT AOAU WX
p LWeCTUAECATEPUYHON cucTeme Tak, xoppga 60e= 60y,

XpA 90° - /2 <60r = V 7200 = 84w 10", xpg 120° = /3 -602=

= /W 800 = 103455'23", xpf 36° = 3744'55", xpg 72°=
= 70'132'3"1) Xopabl 72° n 36° INTonemei noayymn npu NOMoLLM
«30/10TOF0 CeYeHUsA» KakK CTOPOHblI BMWCaH-
HbIX B KPYr MNpaBWfbHbIX MATU W [JecATu-
YrONbHWKOB; W3BMeYeHWe KBafpaTHbIX KoOp-
Heli NpoM3BOAMNOCH, KakK 3TO0 BUAHO U3
KOMMeHTapus TeoHa AnekcaHipuiACKoro,
cnocobom nocnefoeaTenbHoro nogbopa, oc-
HOBaHHOro Ha dopmyne (a + x)2—a2+
+ 2ax + V2
M3 3Tux 3HaveHuit MTonemeit nonyvaet
3aTeM fanbHeillne Ha OCHOBaHUM npeano-
XeHuns (xpga)2+ (xpa 180°—a)2= (gua-
MeTp)2, KOTOPOMY COOTBETCTBYET (opMmyna
$in2a + coB2a = 1, Tak, M3 XpA 72° nonyvaetca xpa 108°, u3
XpL4 36° nonydvaetcd xpgh 144° wn 1. N
LOna Toro uto6bl HailTm xph (a — (3), KOrga M3BeCTHbl XpA4 a u
Xp4 p. NMTonemeit cHayana AOKa3blBaeT TeOpeMy, Ha3BaHHYK ero
nmeHem (puc. 40): ecnu ABCVi— BNMCaHHbIN B KPYr 4YeTblipex
yronbHuk, 70 AC «BO=AB OC+AP «BC. Teopemy [Tonemes
JoKa3blBatoT, nposoasd BE po nepeceueHms ¢ AC Tak, 4To6bI
yrnel ABE n UBC 6binn paBHbl. W3 nofobus TpeyronbHWKOB
ABE un BBC, a takxe ABO u BCE cnegyeTt 3anucaHHoe Bbile
paBeHCTBO B yacTHOM cnyvae, korga AO sBnsieTCca guaMeTpoMm
Kpyra, nofiy4yaetcs MpefsoXeHWe LNS XOph, PaBHOCWU/IbHOE Tpu-
rOHOMeTpUYecKoin opmyne

51M(a — p) — 81MMa co6 P— BIMNP CO8 a.

>) 3pecb Mbl monb3yemca 0603HauyeHuaMu: lu= "2~ anametpa, I = ,

1" = ; XpA o6o3HauaeT xopay
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Takum nyTem T[lTonemein BblumMcaun xpp 12°= xpg (72°—60°) =
= 12432'36".

Ons BbluMCNEHUA XOpA He60MbWMUX AYr eMy HYXHO O0bino
YMeTb HaxoAuTb XOpAY MNOMOBMHHOI AYyrun, ecnm M3BeCTHa XopAa
uenoin, n noatomy lNTonemeli gokKasan MNpegnoXeHue, paBHOCWU/Ib-

, ) XKa
Hoe (hopmyne Sirr2'= ------ §---—- ' er0 MMUWBKO 01 nonyuun
o L 3
3HaveHus ansa xpg 6° xpa 33 xpg 1 n xpa -y
LOns Toro 4tobbl MMeTb BO3MOXHOCTb MOCTPOUTbL Tabnuubl
X0p4, BbIYUCIEHHbLIX 4epes )1/ HY>XXHO ObII0 CHayana BbIYUCIUTb

euwle XpA 1° Kak 3HauyeHWe, MPOMEXYTOUHOE MeXAy XpA I—’l— "

3° / °
XpA 4 , a 3aTeM UMeTb (hOpMYyny Ans BbluuMcneHus Xpg (s ]2\

3 xpg a° [Ana nocnegHero fTonemell, MPUMEHWB CBOK Teo-
pemy, Mofy4yun npaBuno, paBHocunbHOe dopmyne

co? (a-{-?) = co$aco§p — 3ina 3in

a Ana WHTepnonmpoBaHUA BbiNen npepnoXeHume, pPaBHOCUIbBHOE

thopmyne
5ln a a /s r\

wT<T(-2 > “>P)-
OTclofa OH Halen, 4To é-xp,q -3£{—> xpg 1 > 2 XpA4 1]23 nnu
c X0powmnm npuénuxeHmem xpg 1°=142'50", oTKyAa
Xpant- = 0u31'24".
ATUX [aHHbIX 6bINO0 AOCTATOMHO ANA MOCTpoeHMsa Tabnwy
XO0pA, COOTBETCTBYKOLWMWX yraam OT v fo 180 wuepes " yro

1u
paBHOCUNbHO Tabnuue CUHYCOB OT fo 90° uyepes

Lns nNpuGnMXeHHOTro HaxoXAeHuWs Xopga 6onee Menkux fe-
neHuun TTonemMen AOMycKaeT NpSAMYI MPOMOPLMOHANbLHOCTL MPU-

pauieHun; B TpeTbeM cTonbue ero Tabnuubl nomeujaetcsd 30 pas-

HOCTM MeXAY 3HauyeHUaMU Xpa nXxpa a° Tpu 3TOM OH

3ameyaeT, 4YTO BbIUMCAEHHOE 3TUM NyTeM 3HauyeHWe NUlb NPU-
G6NMXKEHHOE W YTO ero crefgyeT NPOBEPWTb, Hampumep, NyTeM Ha
XOXAEHNA XOpAbl YABOEHHOW AYrM W CPaBHEHUS C M3BECTHLIMU
3HaYeHUAMU

N3 nonyuyeHHoro 3HauyeHus ans xpg 1° MTonemeid Hawen gns
OKPY>XHOCTU Kpyra ¢ pfuameTpom, paBHbiM 1204, 3HauyeHue

14~
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0
360- M2'50" wam r=3 + +3C00=3>4166- Ana V 3=2 xpf

120°= 1+ L + 8 = 1,7320509.

B uenom Tabnuubl MTonemesn, CNyXuBLIME B TeYeHWe MHOTUX
BEKOB [AN1 pelleHUs TPeyronbHUKOB, TOYHbI A0 NATU AECATUYHbIX
3HaKOB BKAOYUTENLHO.

UTto e KacaeTcs cepnyeckoil TPUTOHOMETPUU, TO BCE HYX-
Hble eMy npeanoxeHus [NTonemein BbIBOAUT U3 Teopembl MeHe-

naa TIpu 3ToM OH He ynoTpebnseT no-
HATUA  NPAMOYrO/IbHOr0  Cepuyeckoro
TpeyrofibHWKa, a roBopuT 0O fAyrax nepe-
cekalowWwmxca 60MbWNX KPYroB U uUMeeT
Jeno nuwe ¢ xopgamy (pPaBHOCWU/bHbI-
MW CUHYCaM) CTArMBAeMblX AYlr MW UX
[ONOMHEHUA  (XopAbl 3TUX [OMOAHEHUN
pPaBHOCUNbHbI KOCUHYCaM).
C nomouwbio Teopembl MeHenas IT1o-
nemeil B CBOEM «A/MarecTe» pewun
Puc. 41 yeTblpe cny4vas NpsMOYrofibHOro B Bep-
wuHe C cepuyeckoro TpeyrosbHUKa:
1) no paHHbIM KaTeTaM @, b\ 2) no kaTteTy b W rHnoTeHyse c;
3) Mo runoTeHyse ¢ u yrny 6 n 4) no kateTy a M NpPOTUBO/EXA-
wemy yrny A. Mcnonb3yemble MpuM 3TOM 3aBUCUMOCTU MexXnay
3NeMeHTaMu  TpPeyrofbHMKa B COBPEMEHHbIX  0603HaYeHUAX
TaKOBbl:

1) Q08 c= 08a 08 b,
2) 08 A — LWb- c,

3) gsin b= since.sin B,
4) 8inb= a mcig A.

Bce 3t 3aBucumocTu 6e3 Tpypa nony4varwTcAa M3 Teopembl
MeHenas npu COOTBETCTBYHOLWEM Bbibope CTOPOH urypsl. Ha-
npuMep, 4T06bI pewnTb NPAMOYrOfbHbLIA B BeplnHe E Tpeyronb-
HUK CEP no gaHHbIM kaTeTam EP = a, CE = b (puc. 41), MNMtone-
Meii 6epeT montoc B oTHOCMTeNnbHO cTOpoHbl CE, akBaTop BIA
OTHocuTenbHo nontoca C u 6onbwoik Kpyr BPE. Torga AC—
= CO = 90°, BE = 90°, BP = 90°—c, AE = 90°—b, OP - c H
n3 (2') (ctp. 189) cnepyert:

COBC= COBAacO3li; (1)
yron C wunsmepsetrcsa g}roin AO un u3z (2) (ctp. 188) nonydaetcs
coB C— iub- ciec. (12
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MTonemeil ocTaBMA B CTOPOHE Clyyau fJaHHbIX KaTeTa U Npu-
nexalwero yrna u gByxX [aHHbIX YrnoB, KOTOpble eMy He MoHa
po6bunuck.  KocoyronibHble TpeyronbHuku T[lTonemei pelsaeT
B CNyyasx, Korga fAaHbl

a B C 2)a ¢, B; 3)a bb A n 4)a B A

Bce OHM NpuBOAATCA K TONbKO YTO YKas3aHHbIM YeTbIpeM Chny-
YyasgMm NPAMOYrofibHbIX TPEeYrofibHUKOB MyTeM MPOBEeAEHWUS BbICOTbI
K CTOpPOHEe C.

Apyrue couynHeHna T[lTonemed. Kpome «Anmarecta», [lTone-
meli ocTaBun Ham «CbeMKy» («AHancmma») u «[llnaHucde-
puii» — acTPOHOMMWYECKUE COYMHEHMUS, LIUPOKO MNpUMeHsoLme
maTtemaTtuky. [lepBoe, Kak ¥ OAHOUMEHHOE COYMHEHWe [uno-
popa AnekcaHApPWICKOro, m3naraeT TEOPUKD OPTOrOHaAbHON nNpo-
eKLun HebecHOl chepbl Ha TPU B3aMMHO MepneHAMKynsapnblie Nno-
CKOCTWU: MepuaunaHa, ropuMsoHTa U NepBOro BepPTUKaNbHOro KpyTa.
C nomMouibi0 3TWUX MNPOEKUWA pellanacb 3afjayvya HaxOXAeHUs no-
noxeHusa CofHUA Haj FOPU3OHTOM B OMpefeneHHbI AeHb U 4ac
ONSs onpefenieHHOW WWPOTbI, MPUYEM Ha OCHOBaHWU rpaguye-
CKOro MOCTPOEHUA BbLIYMUCNANOCH 3EHUTHOe paccTosHue ConHua
Temn >xe* metofamu, NONb3YACb MNPeANOXEeHUAMU, PaBHOCU/Ib-
HblMW QopMyfnaMm AN peweHns CcHepuyeckux TPeyrosbHUKOB,
MTonemein Haxogwun Ayry 2a, OnNucbiBaeMyk Haj T[OPU3OHTOM
3Be3/10/, MMeloLleil aHHOe HaKNOoHeHue 8,

co3fa= 6 a

roe p— BbiCOTa NoOtOCa Haf rOPU3OHTOM.

«[naHuchepuin» — coYMHEHNEe, COXpaHuBLUeeca NAUWb B Na-
TUHCKOM nepeBoge C apabckoro nepesoja, u3naraeT crepeorpa-
(hMYecKylo NpoeKkumnto HebeCHOW cdepbl, T €. NMPOeKLUUK CeBepHOW
nonycgepbl Ha MNAOCKOCTb 3KBaTtopa W3 TOYKM, MOMELLeHHOMN
B HOKHOM nontoce. 34ecb, KaKk M BO MHOTMX APYTUX COYMHEHUAX
MTonemes, MO-BMAMMOMY, W3N0XEHbl pe3ynbTaThl [uMnnapxa.
MTonemein ykasbiBaeT, 4TO Mnpoekuuein nNw6oOro Kpyta, kKak 60/b-
woro, Tak ¥ manoro, 6yger onaTb KpyT (3a UCKAOYeHMEM 60/b-
WMX KPYroB, MpoxoaslWmnx 4yepes MNOMKOC, KOTOPble MPOELMpPYHOTCS
KaK MpsiMble), HO OH He pfaeT 06WEro AoKa3aTenbCTBa 3TOrO
BaXXHOr0 MNpeanoXeHus, a [oKa3blBaeT €ro Nlb [AAS 4YaCTHbIX
cnyyaeB — ANA 3KAUNTUKKW, TOPU3OHTA M T. M., XOTS 3TO jOKa3a-
TeNbCTBO BbITEKAET W3 WU3YYeHHbIX B «KOHUYECKUX CEUYEHUSAX»
ANONNOHMA CBOIICTB KPYroBbIX CEYEHMI KOCOro Kpyrosoro Ko-
Hyca. O Apyroi BaxHellweih 0CO6EHHOCTM CcTepeorpaduyeckoi
MPOEKLUN — O COXPaHEHWU BeANUYUHbI YrnoB — [TonemMeil Takxe
He ynomuHaeT.
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Teopus napannenbHbix [Tonemesn. MNpokn coxpaHwun ANd Hac
B repeckase cofep)aHue coumHeHus [1Tonemes, MOCBALLEHHOTO
noctynaty o napannenbHbix ([78], cTp. 365—368). XXenaa pgo-
kasaTb V noctynatr EBknuga, [Tonemeil nepecekaeT npsiMble
(puc. 42) AB n CO npsmoit EPOH u nbiTaeTcad AoKasaTb, 4TO
ecnn npsmele AB n CO napannenibHbl, T0 cymma yrnos APC u
CCP paBHa gBy™m npsambiM yrnam. [loka3aTefbCTBO OH BejeT OT
npotmsHoro. Jlonyctmm, paccyxpjaet OH, 4YTO 3Ta CyMMma He
paBHa ABYM npsAMbIM. Torga oHa fJo/bKHa 6biTb 1) nn6o 6o0nblie
UBYX MpPAMbIX, 2) NM60 MeHblle ABYX NpsMbIX. PaccMoTpum cny-

yaihi 1). Ecnm oHa 6onblue,
To cymma yrnos BPC wu
PCO KaK CMeXHbIX [O0/KHa
O6bITb MeHblle ABYX MPAMbIX.
Ho AP n CO He 6onee napan-
nenbHbl, yem PB un CO, acne-
posaTenoHo, echm PC o6pa-
3yeT ofHy napy yrnos APC
n POC B cymme 60/blIKX,
YyeM [Ba nNpAMbIX, TO OHa
JOMKHA Takke o6pasoBaTb W Apyryiwo napy yrnoe BPC nu
PCO, paBHbiM 06pa3om B Cymme 60MbLUNX, 4YeM [Ba MNPAMbIX
yrna. Ho paHbwe 6bIN0 [JOKa3aHo, 4TO 3Ta BTOpas napa
Yr/10B MeHblUe [ABYX MNpPAMbIX, a C/ief0BaTe/NbHO, Mbl MPULIN
K npotusopeunto. 3Hayut, cymma yrnos APC un POC He moxeT
6bITb 60Nblle ABYX MNpsAMbIX. 2) TOYHO TaK Xe MOXHO NoKasaThb,
4yto cymMma yrnos APC u POC He MOXeT 6biTb MeHbLle ABYX
npamMbiX. Takum o6pa3om, 40Ka3aHO, YTO OHa He MOXeT ObiTb HU
60/bllie, HM MeHblle ABYX NpsAMbIX, a ClefoBaTefibHO, f0Ka3aHo,
YTO OHAa paBHa LBYM MPAMbIM.

Mocne aTtoro MNTonemein foka3biBaeT, HakoHeu, v V nocTynat
MEeTOAOM OT MPOTMBHOro. lonyctum, 4to npsambie AB u CO, 06-
pasytowue c npamoid EWN yrabl, cymMma KOTOPbIX MeHblle ABYX
NpAMbIX, He MepecekawTcd MO Ty CTOPOHY, rfe HaxoAAaATcA 3Tu
yrael. Torga Tem 607ee OHM He MOFyT MepecekaTbCAa MO APYryto
CTOPOHY, TAe HaxofATCcA Yribl, CyMMa KOTOpbiIX 60nblue ABYX
NpsAMbIX, W60 3TO NpPOTMBOPeYnno 6bl 16 NpeanoXeHUto KHUrH Il
«Hauyan», B cuay KOTOPOro BHELHWIA Yron TpeyronbHUKa 60blue,
yem N1t060M M3 BHYTPEHHUX, HE CMEXHbIX C HWM YrfioB. 3Ha4uT,
3TW nNpsAMble He BCTPEYaATCA HW MO OAHY, HW MO APYrokw CTO-
pPOHY nepecekawlwein ux nNpsMmoi, a cnefoBaTeNlbHO, OHW napan-
nenbHbl. OfHaKO, KakK Mbl TONBLKO 4YTO fJOKas3alu, B 3TOM Cliyyae
CymMMa YrfoB C nepecekawuieid ux npamoin 6yaeT paBHa [ABYM
NpAMbIM, @ 3TO MPOTMBOPEYUT MNpPeAnonoXeHuw. CnefosBaTeNibHO,
Hawun npsmMble SO/KHbI MepeceKaTbCs.
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Bo Bcem 3TOM pokasatenbcTBe [Tonemei pgonyctun noruve-
CKYI0 OWunbKY, OTMEYEeHHYI 3[ecb KYpCMBOM. YTBepxpjas, 4TO
B C/Ayyae MWenepecekawlmnxca npsMbiX BHYTPEHHUE OLHOCTOPOH-
HWe yrabl NO OAHY W NO APYTYyl CTOPOHY OT CeKyleid B Cymme
COCTaBfIAOT paBHble YINbl, COLEPXUT YTBEPXAEHUEe, PaBHOCWUIIb-
Hoe pokKasbiBaeMomy V noctynaty. Mbl CTOAb NOAPO6GHO Hano-
XWUNW 3Ty HeyjayHyl nonbliTKy [lTonemes noToOMy, 4TO OHa
ABNAETCA WUCTOPMYECKM MEpBOA, B NOAPOGHOCTAX Aolwefwein Ao
nac, M3 TexX MHOrOYMCNEHHbIX MNOMbITOK AoKa3aTb V nocTynart,
KOTOpble fenaiucb MaTeMaTuMKaMW pa3HbIX BEKOB U CTpaH.

OnTuyeckne, MexaHW4Yeckue, reorpacguyeckme paboTbl [TosNe-
Mess. Kpome HEeCKONbKUX MeHee KPYMHbIX acTPOHOMWYECKUX CO-
ynHeHwid, [ironemeil Hanucan paboTy MO ONTUKE, COXPaHUB-
wytcs (He MOMHOCTbI) B NaTUHCKOM nepeBofe c apabekoro.
B Heil u3naraetca Teopus 3epkan, a B nocnefHeir, V KHure —
Teopus NpenomaeHus ceeTa.

MToneMe0 nNpPUNUCHLIBAOT TakKXe COYMHEHME MO0 MexXaHUKe,
B KOTOPOM OMUCbIBANOCb €ro un3obpeTeHue: Becbl — 6e3MeH
B BUAE PasHOMNIEYHOro pblyara-wKanbl, ¢ NOABUMXHOW rupeii-6e-
F'YHKOM.

B nonb3oBaBwemca 601bWOA U3BECTHOCTbIO BOCbMUTOMUOM
Tpyae «leorpausa» lNTonemen, Mcnonb3oBaB KapToi paguyeckvio
npoekunto MapuHa u3 Tupa (I B H. 3.), yKasan WMPOTbl N JON-
rotel 8000 NYHKTOB 3eMHOI MOBEPXHOCTU. 34ecb cojepxxanacb
nges KOOpAMHAT — yucen, ONpejenslolwmnx TOYKM 3eMHOM no-
BEPXHOCTM.

Cumnankuin coobuwaet, 4to MNTonemeil 6bi1 aBTOPOM COYMHE-
HUA «O6 u3MepeHUaxX», rfAe [0Ka3blBanoCb, 4YTO Ten0 He MOXeT
MMeTb 60nee TpPex M3MepeHuii.

MaTtemaTtnka B Pume npu HOnum Llesape u ABrycte. Hayka
anekCaHApPUNUCKUX YYeHbIX MPOHWKaeT B PUM npu pUMCKOM UM-
nepatope tOnun Lesape (104- 44 rr. po H. 3). B | Bekegon. 3,
B Nepuof HauBbICLIEro pacuBeTa pUMCKOro paboBnajenbyecTsa,
KOrja Ha OCHOBaHUM 6ecyenoBeYHOW 3Kcnayatauum Bce BoO3pac-
Tatouero (6narogaps 3aBoeBaHMAM) KonmyecTBa paboB TexHMKa
NpoM3BOACTBA AOCTWINa HauBbICWIEro YPOBHA, pUMCKas MaTema-
TWKa, BMeCTe C apXWTeKTypoi, TuApOTEXHWUKOW, reorpadueint u,
KOHEeYHO, BOEHHON TeXHWKON, mepexusaeT Mepuoj Noabema.

Cam HOnuit Liesapb 6bi1 aBTOPOM coyumHeHus («Oe asiris»)
«O 3Be3gax», LUenblo KoToporo 6bina pedopma KaneHgaps.
B 450 r. o H. 3. npexHas AnuHa roga B 355 AHeil 6blna ucnpas-
NeHa TeMm, 4YTO KaXAble fABa rofa BCTaBAANM NUWHWIA Mecsil,
4Ynucno [JHel KOTOPOro MO oyepeau HacuuTbiBano 22 u 23 [AHS.
OpHako 6narofgaps 3Tomy rof ctan CAWWKOM AJWHHBIM & not
3TOMY CTanuM OnyckKaTb OAWMH W3 BCTaBHbIX MeCALEB, fefias 3To
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CHauyana 6ecnopajoyvyHo, a 3aTem uyepe3 Kaxable 24 roga. Beneg-
CTBME 3TOr0 XPOHONOrUsA 3anyTanacb HACTONbKO, 4TO o6pa3oBa-
nacb pasHocTb B 85 gHell Mexay (akTUYeCKUM U HOMMUHANbHbIM
HacTynneHuem paBHOAeHCTBUIA. [MobbiBaB B 48—47 rr B Erunte,
Llesapb Mo COBeT; anekcaHApuiickoro yyeHoro CocureHa, pewiun
NepeHsATb anekcaHApPUNCKWIA KaneHfjapb U3 365 AHeN € KaXAblM
YeTBEPTbIM BUCOKOCHbIM rOOM, B KOTOPOM Mexay 23 u 24 des
pansa BCTaBAANACS OAWH NUMWWA feHb. HOBbIA KaneHgapb 6bin
BBeAeH B 45 rogy A0 H. 3. Llesapb 3aHuMManca Tak)XXe BOMPOCOM
opraHusaumu ob6buiero obmepa 3emenb Bceli Pumckoli umnepumn
OfHakKo HanucaHHOe MM 06 3TOM COYMHEHMEe He [OWIo A0 Hac,
a cam obmep Obin ocylwiecTBneH NUlWb npu AerycTte (63r. JOH. 3 —
14 r. H. 3.), KOTOpPbLIA MOpPYy4YMn PYKOBOACTBO O6MepoM BbigatoLle-
Mycs NONKoBOALy W cTpouTent Mapky BwuncaHHio A punne.
Kaptorpathuyeckune paboTbl, B KOTOpPbIX Yy4yacTBOBan PUMCKWIA
DOPOXHbIA MHXeHep Banb6 u rpek epoH MeTpuk, ownboUMo
OTOX[AeCTBNAEMbI HEKOTOpPbIMU UCTOPUKaMu c [epoHOM A ek-
caHgpuiickum, gnunuce ¢ 37 mo 20 r. 4o H. 3. B pe3ynbTaTe 6bina
co3faHa 6ofbllafd KapTa PUMCKOro Mupa, nony4ymBllas Ha3Ba-
HWe Mo MMeHW ATpNnnbl, BbiCTaBAeHHas And nyb6nuyHoro o6ospe-
HMS B 0C060 MOCTPOEHHOM nopTuKe OnucaHne KapTbl, AaHHOE
Arpunnon, nOCNyXWN0 WUCTOYHUKOM pAns «ECTecTBeHHOW ucTO-
pun» MAnHKUS.

Bnarogaps atum paboTam puMAAHE O03HAKOMUAWUCL C anek-
CaHAPUACKUMU COYMHEHUAMU MO NPaKTUYECKOMY 3eMSIeEMEepUto K
reogesumn, a nosgHee M ¢ Tpygamum [epona AfekcaHApUIACKOrO.
Boiny BBefeHbl 60/see COBepLIEHHble 3eMjeMepHble Mpuobopsl,
npuMeHsnucb 6onee TOYHble (GOPMYbl ANA  BbIYUCAEHUA MNO-
Wwagei, rpaHMUbl KOTOPbIX OTAMYaIUChb OT NPAMOYrOAbHbIX. Mapk
TepeHunin BappoH (okono 116—27 © A0 H. 3 ) — Pa3HOCTOPOHHMU
YUeHblil, 6blN aBTopaM psfa MaTeMaTMYeCKUX COYMHEHWIA, K co™
KaneHuo, He Aowegwux Ao Hac: «W3mepeHus» («Mensuraiia»),
«[eomeTpua», B KOTOpPOA curypa 3emnum npegcraBnsfach fiue-
noAo6HON, TpakTaTa «ATTUYECKUA, unm o uudpax» («AlHcus 3ive
cle NnuTeris», W3NoXeHne PUMCKON apuPMeTUKM), a Takxe 9-ToM-
HOM aHuMknoneguun, 4-a W 5-9 KHUTU KOTOPOW OblIN MNOCBALLEHDI
reoMeTpum u apugpmeTmke, a 9 9 — apxXUTEKType.

Bo BTOpoil MmonoBuHe | B. A0 H. 3. XWUN BuTpyBUil, BOEHHBLIN
nHXeHep npu HOnuu Lesape u ABrycrte, KpynHbIi CTpPOUTENb U
apXuTeKTop, No-BMAUMOMY, HabnwAaBWuUii 3a COOPYXEHUEM WU
pab6oToil akBeaykoB. BuTpyBuil aBnseTca aBTOpoM Tpypa «[e-
CATb KHWUT 06 apxuTekType» [127], 3aKOHYEHHOro HM 0K0f0 14 T. A0
H 3., YX€& Ha CKNOHe XW3HuW B 3Toll 3HUMKAOMeAUMM 30[4ecTBa
MMeeTcA pA4 MECT, TakK MM UHaye OTHOCALMXCA K maTteMmaTuke
M 0BHApYXMBAKLWMX 3HAYUTENbHble 3HAHUA aBTopa B 3TON 06-
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nactu. BuTpyBuit paccyxzgaeT 06 OTHOLIEHWUAX BeAWYUH OTAeNb-
HbiIX YacTeli YenoBeYeckoro Tena, [AaeT OYEpPK YyuyeHUs ApPUCTO-
KCeHa O FapMOHMYECKUX OTHOLIEHUSAX, OMUCAHWsA TPexX, Mo ero MHe-
HWO, HaubBonee BaXKHbIX MaTemMaTMYeCKUX OTKPbITUIA, a WMEHHO,
HecoWsMepuMocCTW fAMaroHanu W CTOPOHbI KBagpaTta, nugaropei-
CKOT0 TpeyronbHUKa co cTopoHamu 3, 4, 5 1 onpefgeneHus Beca
KOPOHbI. [aloTcs ONUCaHUs 3eMJIeMEPHbIX WMHCTPYMEHTOB U YyKa-
3aHUA, KaK MMM MOMb30BaThCs. [MpyM ONUCAHWM W3MepeHus pac-
CTOAHMI BUTPYBMIA NpMHUMaeT MepuMeTp Kojeca, AuamMeTp KO-

Toporo paBeH 4  (yTa, paBHbiIM 12" yTa, T. €. OH nonaraet

T:=3. BuWTpyBWUIA NONb30OBANCA uepTexamu nnaHoB U ¢acagos
3[aHWi, ABNASCb TeM camMbiM OAHUM W3 MepBOOCHOBaTeNei Ha-
yepTaTenbHON reoMeTpuum.

B coxpaHuBwemca 12-TOMHOblI COYMHEHUM «O CeNbCKOM XO-
3siicTBe («be re riiblica») KOHuMAa Mogepata Konymennsl, O0THO-
cAWemMycs. BEPOATHO, K 62 r. H. 3., BTOpas rnasa KHUrn V nocss-
LuieHa 3emM/eMepHbIM 3ajayam. 3[ecb uuTaTenb 3HaKOMUTCH
C CcucTemMol Mep, NOKa3aHO pelleHWe TreoMeTpUYECKUX 3ajaud,
HO TONbKO Ha KOHKpPEeTHbIX Mpumepax, obwwue >Xe npaBuia He
yKasaHbl.

CekcT HOnuin ®poHTH (okono 40— 103 r.) nucan o 3emaeme-
pun, BOEHHOW TeXHWKe U akBefykax. B nocnefHem COYUMHEHUU
(OKOHYEHHOM O0KO0/M0 98 Tr.) BCTpPeYaeTcsi MHOXECTBO BbIYMCNEHUI

nepuMeTpPOB BOAOMPOBOAHbIX TPY6, B KOTOPbIX MPUHATO b = 3V,

BblpaXeHHOoe NpUBAMXKXEHHO B ABeHagLaTepuyuHbiXx gpobax. ®par-
MEHTbl APYIrUX COYMHEHWIA PpPOHTIHA, paBHO M [uruHa, banbba,
Llenbca, HHnca, dnagpoanta, Butpyeusa Pyda, M3BECTHbI MO py-
Konucu, nonyduslleld Ha3BaHWe «ApPLCPUAHCKOTO Kofekca» W OT-
HocsAweca, no-sugnumomy, K VI—VII Bekam.

Bce Ha3BaHHble nucaTennM MWCNONb30BanM anekcaHapuiickue
MCTOYHMKN. [eoMeTpUs WMHTepecoBana WX NPEVMYLLECTBEHHO Kak
npuknagHas AUCUMNAMHA, UX MPO3BaNuM «arpuMeHcopamu» (3eM-
nemepamu) WHTepec K 3eMAeMepuUn BbIPOC B CBA3UM C pas3BUTUEM
YyacTHOW COGCTBEHHOCTM Ha 3eM/0 U nepefenamu 06LECTBEHHbIX
3eMefibHbIX BNafeHWi, YydyacTUBWMUMKUCA CYAeBHbIMU TsHKOaMK
0 rpaHuuax 3eMefbHbIX Y4aCTKOB, rAe pewawwmnm ObI10 MHe-
HMe arpuMeHCOpoB. M3 CXOACTBa MeXAy ynoTpebnsemoli umu
TEPMUHONOTUEN, ABAAKOWENACS KaK 6bl 6YKBaNbHbIM MEPEBOLOM
TEPMUHOB, NpUMeHABWMXCA [epoHOM AnekcaHApuiickum, KaHTop
([21], 4-e w3g T | cTp. 555; [128]) w Apyrue 3aknwovanu, 6yaTo
arpuyencopbl OblIM  €ro  yyeHWKamu, a MO3TOMy OMpeaensan»
BpeEMSA ero >XW3HuW He no3gHee | B. H 3., YTO, Of4HAKO, OKasanochb
OMPOBEPrHYTHIM HAa OCHOBaHUM W3YYEHWA €ero MexaHW4yecKux
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COYMHEeHUn. CXOACTBO MeXJy TepMUHONOrMein © MeToAaMu
arpumeHcopoB u [epoHa AnekcaHpWIACKOTO cneayet, TakuMm
o6pa3oM, uckaTb B 00WEM MWCTOYHUKE — pacnpoOCTPaHeHHbIX Y
aneKcaHAPUMWCKMX YYeHbIX MeTodax 3emMieMepuun, nepelleaLInx
K HMM 13 Erunta, a BO3MOXHO M BaBWOHa, a OT HHX U K pUM-
naHam.

B 3TOoM >e OTpbiBKe BCTpeyalTca TakxXxe apuipmeTuyeckue
npesnoXeHUs, a UMEHHO 3ajayu Ha MHOFOYrojibHble 4ucha.

OfHaAKO 3HaYMUTeNbHOE YMCNO OWMOBOK, BCTpPeYarLWmxcs B 3TUX
apumMeTUYECKUX NpPefnoXeHUsX, a B 0COBEHHOCTU TO, 4YTO 3AecChb
NMOMelleH 4YepTeX, He MMelwWwnidA K HUM HUKAKOro OTHOLIEHUS
(BNWUCaAHHbIA B KPYr npaBWbHbI 8-yrofbHUK C MNPOBEAEHHbLIMU
B HEM BCMOMOTaTeflbHbIMU NINHUAMWU, CHABXEHHbIMU BGYKBEHHbIMU
0603HaYeHUAMMN, KOrjga pevb UAEeT O ...«BOCbMWUYTFO/bHbIX» YWUC-
nax!), nokasblBaeT, 4YTO 3TOT pa3fen nonan B COYMHEHME CNYy-
YaiiHo, M60 arpuMEHCOpPOB He WMHTEepecoBanM BOMPOChbl TeopeTuye-
CKOWN apugMeTUKMN.

Takum obpa3om, nocne TOro Kak Ha KOPOTKOe Bpems, Ha Npo-
TAXEHUW nonyrtopacTta net, oT Liesapsa fo TpadHa, pyUMnsHe npu-
06WMANCL K MaTemMaTUYeCKUM 3HAHWSM afeKcaHapuiileB Ha-
CTONbKO, YTO WM He 4YyXAbl OblIM N TeopeTUKO-apupmMeTUYecKue
nccnefoBaHusA, a cnefoBaTtenlbHO, U CBA3aHHble C HUMK anre6bpau-
Yyeckue TMOHATMA, OHM nepecTanM MNOHWMATb COOTBETCTBYHOLLME
rpevyeckue COUYMHEHWA [JaXKe B NAaTUHCKOM nepeBoje.

O npakTUYeCcKUX 3HaHMAX PUMIAH B MaTeMaTUKe MOXHO [o-
NYy4UTb HEKOTOpOe npefcTaBleHUEe W Ha OCHOBE WX HPUANYECKUX
M 3KOHOMUYECKUX COUYMHEHWW. PUMnsHe u3gaBHa MPUMEHSAU Mpo-
LeHTbl, NPOTUB B3MMaHWA KOTOPbIX ele B 342 . 4O H. 3. 6bIN U3-
faH 3aKOH, KOHe4yHo, He cobntoaaBliuniicad. BbluncneHve NpoLeHTOB
npuHagnexano K obuiepacnpocTpaHeHHbIM 3HaHUAM. Benuck
TakXe BbIYUCNEHUA, B KOTOPbIX YYUTbIBANoCb BeposiHOE BpeMs
Nnonb30BaHWA TemM WAU Apyrum 6narom, Kak yKasblBaeT Yib-
nuaH, XuBWwuin B KoHue Il n B Havane Il B. H. 3., 0AHaKo, onpe-
jendanacb U BepoATHas MNPOAO/MKUTENbHOCTb XKWU3HU U Kak
WMEHHO, M3 3TOr0 3aMeyvyaHns 3akMIUYNTb HENb3S.

[0BONbLHO CNOXHbIe pacyeTbl OblIM CBA3aHbl C HACNeLCTBEH-
HbiIM npaBoM. Chay4ail, NMONYYMBIUMIA 60NbLWIYID WU3BECTHOCTb W BO-
wegwui B MHOFOYMCNEHHble Y4YebOHUKM KakK npaBa, Tak W MaTe-
MaTWKW, TakoB: HekTo, ymupas, 3aBewan, 4to ecnum ero bepe-
MEHHas >XeHa paspelmnTcad Manb4MKOM, TO ManbYUK LO/KEH YHa-

2
cnepfoBaTb-4 MMYLLECTBa, a meHa’l; eC/M Xe poauTCs [eBoYKa,

1 .
OHa nonyyuT O-, a )KEHa-g; OAHaKO poaunnaCb ABOWHA — MalbYUUK
n fesoyka. Kak pacnpegenuTb 3aBew,aHHoe umyuiectso? O cBA-
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3aHHbIX C 3TMM chopax coo6lalT BUAHblIE PUMCKUE HOPUCTLI
Xuswunit B cepegnHe Il B. H. 3. CanbBuaH HOnmnaH npeanoXun
cnepytouiee peweHune: HyXHO Bce HacNeAcTBO pas3fennTb Ha CeEMb
paBHbIX YacTel, U3 KOTOPbIX CblH MOAYYWS 4YeTbipe, MaTb — fABE U
JOYb — OfHY YacTb. N60 TakMM nNyTem CblH, B COOTBETCTBMM C 3a-
BellaHWeM, NOAyvyuT BABOe 6OMblue, 4YeM MaTb, a MaTb — B[BOE
60MblUe, YeM [0Yb.

CoBpeMeHHUKOM CanbBunaHa HOnumaHa 6bin1 Anynein us Ma
JaBpa, pUMCKOIi KonoHum B CeBepHoii Adpuke (okono 135—
180 rr.), obyuvaBwwuiica B AduHax. Anyneid M3BeCTeH KakK aBTOp
caTUpMYECcKOro pomaHa «30/10TON ocef», OAHAKO OH 6bln aBTo
poM K paja MaTeMaTMYeCKMX COYMHeHWn. Anyneli nepeeBen Ha
naTblHb «ApupmMeTMKY» HUKOMaxa, €My nNpUNUCbLIBAIOT TaKxXke
yUYe6HUK MpPaKTUYeCKON apuPMeTuKu A8 Kynuos.

FepoH. OAHUM W3 BUAHEALWUX MaTeMaTUKOB-3HLMKNOMNeLHETOB
[peBHOCTU, NUcaBWMM MOYTM MO BCeM BOMpoOCaM MaTemMaTuKu, me-
XaHWUKU, acTPOHOMUM U (QU3nMku, 6bIn1 [epoH AnekcaHAPUIACKUNA,
Mpo3BaHHbLIA Takxe [epon-mexaHuK. [aTbl XW3HW 3TOr0 Bblfato-
Weroca MHXeHepa W YYeHOrO HacTOJ/IbKO CMOPHbI, YTO OLHO BpeMSA
nonaranu, 6yATo OH XwWn B Hayane | B. A0 H. 3, wUAM faxe
paHblle, MeXAy Tem KaK Tenepb CKAOHAKTCA K TOMY, 4TO €ro
XW3Hb W [eATeNbHOCTb NajaeT Ha Bpemsa Mexgy [lTonemeem wu
Mannom, T. e. B IIl B. H. 3. 'epon nucan ANA WHXEHepPOB, apxu
TEKTOPOB, MacTepOB PEMEC/IEHHWUKOB, €ro COYMHEHUA MpecregyoT
6onble nNpuknafHble, Yyem TeopeTuyeckue uenn. Nm 6bIIO CO3-
LAaHO MpakTU4yecKoe W TeOpPeTMYeCKOe PYKOBOACTBO MO reofesuwu,
CNYXWBLUEe 3TOW LM Ha MPOTAXEHUW MHOrMX BEKOB. BwmecTe
C Tem [epou BbICOKO pa3BWU/I BbIYUCAUTENbHYIO MaTemaTuKy, [LO-
BOAA pelleHMe 3ajay npuv NOMOLLM reomeTpuyeckol anrebpbl Ao
KOHKPeTHbIX LWU(POBbIX pe3ynbTaToOB B TOM BMAE, B KakOM OHU
HYXHbl A8 NPakTUKWU.

B uucto TeopeTuueckoin obnactu [epoH ocTaBua nocne cebs
KOMMeHTapun K «Havanam» EBknnga

B gpyrom couuHeHuun, «OnpegeneHus», FepoH mM3naraet «Tex-
HUYecKne TepMUHbI, ynoTpebnsemble B reomMeTpuu, onupascb Ha
yuyeHne EBkNnga, aBTopa Hauvan TeOpeTMYecKoin reomeTpum». LleH-
HOCTb 3TOr0 COYMHEHWS B TOM, YTO 34e€Cb fAaHbl pasNnyHble onpe-
feneHna OoTAeNbHbIX FTEOMETPUYECKMX MOHATUI B MX UCTOPUYECKOM
passuTuUn

«MeTpuka» [epoHa Haubonee BaXHbIM FeOMeTPUYECKUM CO-
YnHeHnem [epoHa ABnsdeTca ero «MeTpuka» [129] (ydyeHue 06 un3-
MepeHuUn) B rpex KHurax

Kvwa | cogepXunT npaBuia naMepeHus nnowiageid m nosepx-
HocTeli. 3pecb faHa ¢opmyna AN BbIYWC/MEHWS MAOWAAN Hepas-
HOCTOPOHHEro TpeyronbHWKa, TakK Ha3blBaemMasa «ghopmyna



200 rn. V. MATEMATUKA B CTPAHAX PUMCKOW WMMEPUN

lepoHa», KOTOpas, NO-BMAUMOMY, 6blfia M3BECTHa ewe Apxumeay,
M KoTopyk [epou [OKa3biBaeT C MOMOLLbK BMWCAHHOTO Kpyra.

FepoH gaeT 4YMCNEHHble MpPMMepbl, MPUYeM W Takue, rpe Tpe-
byeTcs wu3BNeYeHMe KBaApaTHbIX KOpHeW, MpuBOAfALLee K uppa-
LUOHAaNbHOCTAM.

[epoH NpuMeHAeT BaBUIOHCKWIA MeTOoh MPUOAMKEHHOTO W3Bfe-
YeHUA KBaApPaTHOro KOPHSA, erMneTckuini cnocob 3anucum Apob6ein u
n3noxeHuna npasun. Takum o6pas3om, y [epoHa BOCTOYHble Tpa-
auuumn ewe cunbHee, Yem y 'mnnapxa u MNtonemes.

Lna npaBunbHOro CcCemMuWyronbHWKa, BMUCAHHOFO B Kpyr pa-
guyca r, FepoH cumTaeT, YTo NPUBAMIKEHHOE 3HAYEeHUE ero CTOPOHBI

=/- T, a TaKXe, YTO a NPUBAMXKEHHO PABHO PACCTOSHUIO LeHTpa
Kpyra OT CTOPOHbl BMWUCAHHOTO B MEro NpaBU/IbHOTO LWeECTUYTrOfb-

HUKa, T. e. YV 3. AN Kpyra oH NpUBOAUT apXUMefoBO 3HaueHue

22 o
— a TakKXe HaiifjeHHble ApXxumMenom 6Gofiee TOUYHbIE FpaHULbI,

Nno MHeHWO0 MepoHa, ManonpurogHblie ANA NPakTUKMN.

KHura | okaHuYMBaeTCca yKasaHWeM, Kak onpeaenTb nnaolwagu
HenpaBUNbHbLIX MJOCKUX (QUryp, a TakXe HenpaBUIbHbIX MOBEPX-
HOCTeli. B nepBble BMUCbIBAETCA MHOFOYronbHWK Tak, 4To6bl €ro
KOHTYp He OTNuYancsd CAWWKOM CUAbHO OT KPUBOMUHEWHOrO KOH-
Typa (Hrvpbl, ¥ naowaib MHOTOYronibHMKa HaxoAUTCA Kak CymMma
nnouwageit TPeyronbHWKOB, ero cocTasfslowux. BTopble cnepyet
MOKPbITb KyCKaMu TOHKOW 6ymaru wunum maTtepuum, a 3aTem pac-
NPAMUTbL U U3MEPUTL UX NaoLWaab.

KHura Il nocssuweHa u3mepeHuto 06beMoB. OHa 3aKaH4u-
BaeTCcH yKaszaHWeMm, 4To Apxumep[ M3Mepan 06bemMbl HenpaBUfb-
HbIX Ten, morpyxas ux B BOAY W onpenenss o6bem BbITECHEHHON
UMU YXXULKOCTH.

KHura 111 3aHumaeTca fefleHMeM QUryp Ha 4acTu, Haxopgs-
wuecs B 3afaHHOM OTHOWEHUW APYT K APYry, NPUYEeM KakK Mo-
CKUX (uryp, Tak u Ten — nupamufibl, KoHyca u wapa. [epoH cne-
AyeT 34ecb 3a couMHeHuem EBknmpa «O pgeneHum (uryp)» nu
YaCTUYHO ea TpakTaTom AnonnoHua «O6 oTceyeHUW naowagnm» u
TpakTatom Apxumegsa «O wape u uunuHgpe». OfHAKO OH pe-
WaeT M HEMAJIO OPUTMHANBHBLIX 3ajay.

Mpu peneHnn o06bLEMOB NPUXOAUTCA WU3BNEKaTb Kybuuyeckui
KOpeHb, W [epoH wu3naraetr MeTOo4 €ero nNpuGINXKEHHOro Ha-
XO0X[IeHus.

«l"eomeTpua» [lepoHa. [pyroe couuHeHue [epoHa, «[eomeT-
pusa» [130], nmeeT copepxaHue, noaobHoe «MeTpuke». OfHaKo
3fecb MpaBufia He [0Ka3blBATCA U Jaxe He (QOpMynupyrTcs
B oblWwem Buae, a NpPAMO MNPUMEHAKOTCA K peLEeHU0 NpUMepos,
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npuyem, Mo ernneTckoMy crnocoby, KaXAblii npumep WMAMOCTPU-
pyeTcs LenbiM PA4OM UYMUC/EHHbIX CAy4YaeB, M3 KOTOPbIX YMTaTeNto
npefocTaBnaeTcsd YCBOMUTbL oblee npaBuno 3pecb Takxe yno-
Tpebnsetca ermnetckuii cnocob 3anucu Apobei. LnnHbl U NNo-
Wwann BblpaXeHbl B YaCTHbIX Mepax M MHOr0 BHUMAaHWA YAeNleHO
nepeBojy O4HUX Mep B Apyrue.

B «l[eomeTpuu» pewawTca ewe KBajpaTHble YpaBHEHWUS;
copepxartcs Takxe u 13 3agay ma HeomnpefefieHHble YypaBHEHWSA.
Tak, TpebyeTcsa HaTM [Ba NPAMOYrOfibHUKA TakKuxX, 4TOObI ne-
prMeTp BTOPOro ObiN paBeH TPeM MepumeTpam NepBOro, v 4ToObI
nnowagb neporo 6Obila paBHa TpeM naouw,agsam BTOporo. 3gechb
NMoMelleHbl TakXe 3afavyM 0 HaxoXAeHWW NPAMOYrOAbHOro Tpe-
YrofibHWKa C palWoHaNbHbIMW CTOPOHaMU U [aHHOW nfoulajbto
WAW C JaHHOW CyMMOW naowajn u nepumetpa.

CounHeHune lepoHa «CTepeoMeTpusa», KpoMe U3MepeHUs 00b-
€MOB reoMeTpMYECKUX Ten, BKAOYaeT U U3MepeHue 06bHEMOB 3ja-
HWiA, TeaTpoB MW am@uTeaTpos, 6acceliHa ANA nnaBaHUsA, KO-
nopua, Kopabnsa, BUHHOW 604k M T. N. «[eoge3nsa» npepcrasnser
co60i BbIAEPXKY U3 «[eOMETPUU», OTHOCALLYIOCS K TPEYrofibHu-
Kam CouuHeHne «M3mepeHus», npunucbiBaeMoe [epoHv, copaep-
XUT ONATb-TakW yKaszaHUs 06 M3MepeHUM KakK T[eoMeTpUyecKnx
(uryp, Tak W pasMUYHbIX COCYA0B, KaMEHHbIX T[/bi6 pasHoi
thopmbl, cTon6oB, 6GaweH, CBOAOB M Ap. AHANOrMYHOE CO-
fepXaHue UMMeno W counmHeHume «leonoHuka» (0 3emne-
yCTpoONcTBe).

BaXHbIM couymHeHunem [epoHa asnseTca «[uonTpa» Tak Ha-
3blBancA npubop, CNYXUBLWWA [JPEBHUM BMECTO COBPEMEHHOrO
TeogonmTa.

Mocne nogpo6HOro omucaHuWs 3Toro npubopa 3f4ecb cHavana
pellarTcs 3afjayyMm Ha «BbICOTbl WM PacCTOSAHMA», KakK-TO: onpeje-
NNTb Pas3HOCTb YPOBHEW [BYX TOYEK, MPOBECTU MNPAMYI, COefu-
HAIOLWYI ABe TOYKM, U3 KOTOPbIX OfHA HEBUAMMA, U3MepUTb Hawu-
MEHbLUEI LWWPUHY peku W Ap. B couMHeHUM faHO TakXe onuca-
Hue rogomeTpa (npubopa ANA M3MEPEHWS MPONAEHHOro MOBO3KONA
nyTu).

CounHeHns MepoHa Mo mexaHuKe u onTuke. Tpya MepoHa «Me-
XaHUKa» HauyuMHaeTcqd OnMMcaHueM MexaHu3ma K3 3ybuyaTbiX Kofec
4NA nepeMelleHns AaHHOTo rpysa Mpu MOMOLWM [AHHOW Cu/bl
34ecb paccMaTpuBaeTCs ABUXKEHME KOMec M UMAWHAPUYECKUX Ba-
noB, u epoH 3ameyvaeT, 4TO KPyr, a TakXe LWAMHAP W wWwap fB-
nAKTCSA Hanbonee NOABVMKHBIMU QUrypamu

FepoH nNbiTaeTcs pewunTb TakK Ha3blBaeMbliA «napafokc Apu-
cTOoTeNs», cofepXauiuiics B ero «MexaHuke», T. €. 0BbACHUTSH,
noyemy 60NbWONR KPYr MPOXOAMT C MalbiM O4MHAKOBOE paccTof-
HWe, eciv OHU UMET 06U LeHTp Befgb B TO BpemMs, KOrfja OHM
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KaTaTcs BPO3b, NPONJEHHbIe UMW MPSAMblIE PACCTOAHWUA OTHOCATCS
LPYT K APYTY Kak ux guameTpbl.

3atem [epoH [OKa3biBaeT, YTO PAaBHOMEPHbLIE ABUXEHUSA CKna-
[blBAlOTCA MO napanfienorpamMmy u3 nogobus TpeyronbHukos JIEC
n ACBb (pHc. 43), rge Touka A [BUXETCA PaBHOMEPHO NO nps-
Mo AB, B TO Bpemsa Kak 3Ta npsamas, ocTaBascb napannenbHoW

4  cebe, [BWXeTcA paBHOMEpPHO [0
nonoxexHuna CO npuyem EP — npo-
MEXYTOYHOE MOJSOXEHME.
lepoH panee paccmatpuBaeT
LBUXEHWe Tena Mo HaK/OHHOW nno-
CKOCTW, LEHTpbl THKECTU, nATb
NPOCTEAINX MEXAHUYECKUX MaLUWH:
Puc 43 KONeco u ero 0cCb, pblyar, BOpOr,
KNMVH W BUHT.

OcTaBfifiga B CTOpPOHe TpyAbl [epoHa MPUKNaAHOINo MexaHwu-

Yeckoro xapakTepa, COfep)aBllMe 3HaHus Mo 6annucTuke, Teo-
pUn XMAKOCTEA W rasoB W npeAcTaBnsiolimMe 60ONbLWOKA WHTepec
4NA UCTOPUM (PU3UKU U TEXHWUKW, ero paboTbl MO MNOCTPOEHUIO BO-
€HHbIX MalWH, BOAAHbLIX 4acOB M aBTOMAaTOB, OTMETUM eLle, YTO
B COYMHeHUM «KaTtonTpukar
(yacTb ONTWMKKM, wu3yyaroLlas
3epKaibHble n3o6paxeHuns) a
lepoH pan [okKasaTenbCTBO
paBeHCTBa Yr/ioB MafeHus wu
OTpaXXeHnsd, WCXOAMBLUEE U3
HaTypPunNoCoOPCKOro MNPUHLK-
na, 4YTo «MNpupofa HUYero He
Jenaet  HanpacHo», MW 4TO
nostomy "CBeT pacnpocTpa
HAeTcA No NpsMOl, T. e. KpaT-
yawmm nytem W TepoH fo-
KasblBaeT, 4YTO M3 BCeX JfioMaHbiX nuHuii TINT  (puc. 44), Bepy
wux ot npegmeta I Kk 3epkany 3, a 3aTem K rnasy [, kpaTuvai
Wen 6yaeT Ta, 06e yacTu KOTOpoli 06pa3yloT C 3epKanoM paBHble
yrnel, 1. e. MAT.

Mann O MMaune AnNeKCaHAPWACKOM W3BECTHO /NWWb, 4YTO OH
Xun B KoHue Il B. H. 3. M 3aHMMaNcs BOCCTaHOBMeHWEM M03abbl-
TbIX KNACCUUYECKUX MaTeMaTUYEeCKUX 3HAHWUNA.

OcHOoBHbIM Tpygom [llanna sasnfetca ero «Cob6bpaHue» [131]
B BOCbMMW KHWUrax, — MCYeprnbiBalolee PyKOBOACTBO MO reoOMeTpuu,
HanucaHHoe CXaTto W fACHO, C TFNYO6OKUM W BCECTOPOHHWUM 3Ha-
HueMm npegmMeTa B HeM COAEpPXMUTCA MHOXECTBO WCTOPUYECKUX
CBeJleHUN, yKa3aHo 0koo 30 pa3MyHbIX aBTOPOB, 6narogaps 4yemy
OHO CNIYXXUT BaXHbIM WCTOYHMKOM MO WCTOPUM MaTEMATUKMW.
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[MepBas KHWra 3TOro COYMHEHUA, a TaKXe MepBas MNONOBUHa
BTOpOi kHurn (13 npepnoxeHuin) yrepsiHol BTopas nonoBmHa
KHuUrn Il nocssweHa oktagam ANONMOHUA.

KHura Tl cocToMT M3 4yeTbipex 4yacTeir. YacTb | nsnaraet mcro-
puio 3afiauynm HaxXOoXAeHUsd ABYX CpPefHWX MPONOPLUOHANbHbIX Me-
XAy LBYMS OTpe3KaMmu.

YacTtb |l n3naraet Teoputo pasHoro poga cpefHux.

Yactb Ill copepXut pag reomeTpmyeckmx napafokKcoB B3f
ibIX W”3 couynHeHms «[llapafoKcbl» JpUKWUHA, MpejlecTBEHHMKA
nnn coepemeHHuka [llanna. 3gecs,

HanpuMep, fAOKa3blBaeTcsd, 4YTO MO- H
ryT 6bITb NMOCTPOEHblI TPeYyrofibHUKK

(v napannenorpammbl), CTOPOHbI

KOTOpPbIX 60/blle CTOPOH 3afaHHO-

ro TpeyronbHuka (napannenorpam-

Ma), HO nnouwafb MeHbLUE.

B yvactu IV pellaetca 3afjava
0 BMWUCbIBAHWUWN MPaBU/IbHbIX MHOTO-
rpaHHWKOB B cdepy, npuyem [lann
NMocTynaeT COBEPLIEHHO WHaye,yem
EBknng.

KHuura IV cocTtonT u3 natm Ya-
cTeii. YacTb | cogepXuT uHTepec-

Hoe 0606LWeHMe (Tak Ha3blBaeT ero
cam [llann) Teopembl [lMudaropa. Ecnm Ha cTtopoHax JIB u AC
TpeyronbHuka ABC (puc. 45) nocTpoum npou3BONbHbIE napan-
nenorpammsel  ABOE u ACEC, 3arem npogomkum BE wn EC
[O0 ux nepeceyeHus H, un, coeguHus W c¢ A, nposegem BM wu
CN napannensHo HA, To napanne-
norpamm BCWUM  6yaeTr paBeH
cymme napannenorpammos ABBE
a ACEC.
B wuactm Il paccmaTpuatoTcA
Kpyru, BMnucaHHble B «apbenoc»
(pe3ak) Apxumega 3pecb 0OCTpoO-
YMHO [OKa3blBaeTcd, 4YTO ecnu B
aty cwurypy (puc. 46) BnucaH pag
Kpyros ¢ ueHtpamu P, P\, P2 .., U3 KOTOpbIX MepBblii KacaeTcs
BCEX TPex MOJIYKPYros, a OCTajibHble ABYX, W €CNv gUaMETPbl BMU-
CaHHbIX KPYroB paBHbl i, MW 2, ..., a NepneHANKYNApbl, ONyLLeH-
Hble M3 UX LEHTPOB Ha AB, paBHbl p, pu p2, ... TO UMeeT MecTo
p =u.

B uacTtax Il »n IV Mann 3aHMmaeTcq KBajpaTypoi Kpyra
nTpucekumei yrna. Ans noctpoeHua KBagpatpucel Mann. kpome
MexaHU4yecKoro meTofa, NPefnoXun gsa APYTrux, UCNONb3yOLWNX
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nM60 nepeceyeHne BUHTOBOI MOBEPXHOCTM MNAOCKOCTbIO, NMbBO nepe-
ceyeHMe MPSMOro KpyroBoro KoHyca C MPAMbIM  LWUAWHAPOM,
MMEKLWNM OCHOBaHMEM cnupans Apxumepa. 3aTtem cneayet OT-
CTyM/eHne, MOCBSILLEHHOE CcMupaau Ha LWapoBOM MNOBEPXHOCTH.
MpumeHnB MeToa wcyepnbiBaHWA, [laHn AoOKasblBaeT, 4TO No-
wajb MOBEPXHOCTU MeXAy cnupanbio U KeagpaHTom BC 0THO-
cMTCA K nnaowagn nonywapus Kak njaowajb Kpyrosoro cer-
meHTa BC Kk nnowapn Kpyrosoro cektopa OBC.

B nocnegHeli yactu KHuUruM IV paccmaTtpuBaeTcs fefieHue yrna
Ha Tpu unm 60fiee paBHbIX YacTeld NpuM MOMOLM BCTaBKMU.

KHura V oTKpbIBaeTCs KpaiHe MHTepecHbIM, HamucaHHbIM Mpe-
KpacHbIM NuTepaTypHbIM A3bIKOM npegucnosueM «O paccyfouHO-

p CTM nuen». B Hem roBopuTCcs, 4TO

«X0TA 60rM Hafenunu nulb Yeno-

Beka pasyMOM, >XWBOTHbIM OHU fa-

NN WUHCTUHKT . Tak, M4yenbl He CYM-

TalT NOoAXOAAW UM HeBpEeXxXHO

BblINBATb Mef rfge nonano, a Cco-

B 6paB apomaTbl C KpacuBenwux

LLBETKOB, OHW CHayana CcTpPoOAT u3

HUX cocyfbl, Ha3blBaemble COTaMW,

BCe paBHble, MNOAO0OHbIE, B3aWMHO

conpukacatowmecs. OfHaKo TONbKO

TPU NPAMOYTOfibHble MpaBU/ibHblE

(Urypbl, — TPeyrofibHWK, KBagpaT W LWeCcTUYroNbHUK, — yJoBJie-

TBOPAOT 3TOMY YCAOBMIO, W nN4yenbl  u3bpanum ans  no-

CTPOEHUsA CBOUX COT Ty Urypy, KoTopas uMeeT 60/blue BCEro

YyrnoB, NOTOMY 4TO OHWM 3aK/OYMAW, 4YTO OHa 6yaeT codepXaTb

6onblie Mefa, 4eM Apyrue, npu OAUHAKOBON 3aTpaTe MaTepuana

Ha Hero. Mbl Xe, NpeTeHAylLUlMe Ha TO, 4To ob6nagaem 60NbLUei

MYAPOCTblO, YeM NuYenbl, 3aiiMeMcs uccnegoBaHuem 60/siee 06LLEl

3afja4n, a MMEHHO TeM, 4YTO W3 BCeX MJOCKUX (UIyp C PaBHbIMM

CTOpOHamMu W yrnamu, o6nagatoliMmy paBHbIM MepUMeTPOM, Hau-

60MblWy NAoWaab MMEeT Ta, Yy KOTOPOA Hambonbluee 4YWUCIO Yr-

NOB, W U3 BCEX MJIOCKUX (YUTyp paBHOro nepuMeTpa HamboONbLIYIO
nnowaab umeet kpyr» (131], 1. I, ctp 304—309).

MoHATHO, 4TO [anny MPOCTUTENbHO He3HaHWe TOro, 4YTo YAu-
BUTeNbHO Lenecoobpa3Has (opma MUEeNUHbIX A4eeKk ABMAETCA He
CnefCcTBMEM HaMepeHHOro nnaHa ¥ 60XeCTBEHHOro npegHavepTa-
HWA, a cneACTBMEM MNPUCMNOCO6G/IeHNs B pe3y/ibTaTe eCTeCTBEHHOro
oT6opa. HepoymeHue MOryT Bbl3BaTb /SMWb MOLO6GHbIE HauBHble
B3rNsAf4bl, KOrja OHW MNPOLO/KAKT BbICKa3blBaTbCA B HacToslee
BpemMs No6OpHMKaMWU TEONOro-TeNeosIorM4yeckoro B3rnaga Ha Mup,
HeoTOoMuUcTamu (nocneposatenamum dombl AKBUHCKOro) X Ma-
puteHom, 3. XXunbcoHOM u ap.
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BcA KHHra V nocsflleHa MW30riepuMeTpUYecKUM 3ajavam.
Mann nofuyepkuBaeT, YTO 4O HEr0 UX pelwann aHaMTUYECKUM Me-
TOLOM, MeXJy TeM KaK OH NMPUMEHSeT COOGCTBEHHbINA, CMHTeTUYe-
CKWUI, cunTas ero 6onee SCHbIM U KOPOTKMM. OH TakXe OTMeuaer,
4yTo (unocodbl yTBEpXAanu, 6yaTO MUp MMeeT opmy Lwapa, ca-
MOr0 «COBEpPLUEHHOr0», Hambosee KpacuMBOro M camoro 60nbLWOro
M3 BCEX TeNn paBHOW MOBEPXHOCTW, HO 4YTO AOKasaTenbcTBa no-
CNefiHero nonoXeHws oHW He ganu Cam [llann fgokasbiBaeT, 4TO
wap no obvemy 60nblIe NOO60Or0 MNPaBUIbHOIO MHOFOFpPaHHHKA,
MMEILEro paBHY C HUM MOBEPXHOCTb, & TaKXe U KOHyca W uu-
nnmuapa.

KHuura VI «CobpaHuns» — acTpoHoMMnyeckas. OHa nocBsleHa
McnpaBneHU0 OWNBOYHBIX NPeanoXeHW, BCTpeyaBLIMXCA B CRWUC-
KaX acTPOHOMMYECKMX COYMHeHwnii 'Teopocua, EBknupa, MeHenas,
ABTONMKa ¥ Apuctapxa. MaTemaTu4ecKkuin MHTepec npeacTtaBnser
nccnefoBaHue Kaxylueca popmbl Kpyra, BUAUMOT0 M3 TOUKM, He
nexaulei B ero MOCKOCTU, BOMPOC, KOTOPbIM 3aHWMancs eLle
EBknng B cBoeil «ONTUKe».

KHura VIl 0co6eHHO LUeHHa TeM, 4YTO B HEN AaHO [0BO/LHO
nogpo6bHoe onucaHue COYMHEHWI, BXOAMBLUMX B TakK HasblBaemyto
«COKpPOBUILHMLY aHanm3a», COCTOABLUYI U3 COUYMHEHUI EBKNnAa,
AnonnoHna un Apuctes ¥ CNYXWBLIYIO nocobrvem AN NOBbIWEH-
HOro MaTemaTuyeckoro o6pasoBaHusa. [lann NpUBOAUT B CBA3U
C 3TUM OnpefeneHne aHanMsa M CMHTE3a

CnepyeT OTMeTWTb, 4TO MOC/e OMNWCaHWA BCEX BXOAAWMUX
B «COKpPOBULLHMLY aHanmnsa» couynmHeHuid, Mann go6asnset K «Ko-
HWYECKUM COYMHEHUAM» AMONNOHMUA  pacCyXfieHue o0 reome-
TPUYECKUX MeCcTax TOYeK, OTHECEHHbIX K TPeM WU YeTbipem
NPAMbIM, W 3aMeyaeT, YTO WU3yyeHWe NOAOOHbLIX MeCT, OTHECEHHbIX
K nATW, Wwectn wunm 6onee npsmMom, A0 ero BPeMeHW He 6bin0
n3BecTHoO [lann roBOpPUT, YTO B CAydyae, Korja npambiX 60/blue,
Yyem LWEeCTb, OTHOLIEHWE MeXAy OTpe3KaMu He MOXEeT OblTb Bbl-
pa)KeHO TeoOMeTPUYECKWU, TaK KakK B TeoOMeTpuu WMEKTCA Nullb
TPU UM3MEpPEeHUs, XOTA HEeKOTOpble aBTOpPbl W MN03BONANN cebe
roBOpuTb O MNPAMOYrO/SIbHUKE, YMHOXEHHOM Ha KBajpaTr wuu
NPAMOYrOfbHUK, He 06BACHAA TOMKOM, 4YTO OHW NOA4 3TUM MoO-
HUMaloT.

Mann 3amevyaeT Aasiee, YTo B ero BPeMsA MHOTME 3aHUMAKTCH
NnepebIMY NPUHLMNAMU W ECTECTBEHHbIM WCTOYHWKOM npegMeTa
MateMaTtunyeckoro muccneposaHma. OH NpPUBOAUT ABa MPeANOXeHUd
0 Tefax BpalleHus, npegsocxuwarouime Teopemy [lonbpeHa, He
NMpuBOAA, OLHAKO, A0Ka3aTeNbCTB.

B 3TOW XXe KHUre cobpaHbl MHOTOYMCNEHHbIE IEMMbl, KOTOpbIe
OOMKHBI 6blM 06/1€rYnTb M3YyYeHUe COYMHEHMUI, Bowewmnx B «Co-
KPOBULLHMNLY aHanm3a».

15 3> KanbmaH
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KHuura VIII n6cBsiwleHa MexaHWKe, npuyem MNpPoOBOAMTCA pas-
NNYEHUEe MeXJy TeopeTMYEecKOW MexXaHWKOW KaK MaTemMaTh4yecKol
HayKOW M NPaKTMYecKoW MexaHWKOW KaK WCKYCcCTBOM. 3[ecb pe-
lWarTCca pasHble 3afayvn, OTHOCALWMECHS K LEHTPY TsHKecTu quryp,
K [OBVXEHWIO N0 HaKNOHHOW NAOCKOCTWU, Hanpumep: fJaH rpys,
KOTOPbIA MO FOPU3OHTaNbHOW MAIOCKOCTM MOXHO ABWUratb C MoO-
MOLWbI0O JAHHOW CWMbl, U MNOCKOCTb, HAK/MOHEHHas K FOPU3OHTY
nof AaHHbIM Yrnom; TpebyeTca onpefennTb cuay, HeO6X0AUMYHO
ANA TOro, 4ytobbl CABWHYTb 3TOT Fpy3 BBEPX MO HAKMAOHHOW nno-
CKOCTHU.

Mann pganee pelwaeT 3afjayvyy O MOCTPOEHWU KOHUYECKOro ceue-
HMA NO NATM TOo4ykaM, YyKasbiBasf, OTKyAa OHa npowusoLwna.
MmeeTca 0610MOK LMAMHAPUYECKOWA KONMOHHbI, NMPUYEM He coxpa-
HUNACb HW YacTb OCHOBaHMUA, HW NepumeTp, W TpebyeTca onpeje-
nUTb ee AgmameTp. Torga Bbi6upaem ABe Touku J1 u B Ha 3Ttoi
LUIVNHAPUYECKON MOBEPXHOCTU, W MPOBOAUM W3 HUX KaK W3 LEH-
TPOB MATb Map OKPYXHOCTeW pasHbiX paguycoB. lMapbl OKpPYXHO-
CTell paBHbIX pPafuycoB MepecekKyTca B NATU TOuKax, nexalmnx
B OA4HOIM MAOCKOCTW, NepneHauKynspHoi K AB, n ux nerko mnepe-
HecTU Ha N6y NAOCKOCTb.

MaHn pelaeT TakXe 3ajadvyy O BNUCbIBAaHWW B KPYT CEMW paB-
HbIX MNpaBWU/ibHbIX LWeCTUYroNbHUKOB, a TakKXe 3aHuWMaeTcsd Mo-
CTpOeHMEM 3y6uyaTblX KOMeC U BUHTOB

Heo6Xx04MMO OTMETUTb OfHY BaXHYH OCOB6EHHOCTb COUYUHEHMWI
Masasa. OH ynoTpe6nsieT 3arnaBHble O6yKBbl AN8 0603Ha4YeHMA 06-
WMX 4ucen, Hapagy cO CTPOYHbIMU OGyKBaMW, KOTOpble ynoTpeb-
nalTCA AN 0603HAYEHUS KOHKPETHbIX 4ucen. Kak Mbl yXe OT-
mMeTunn, o603HayYeHne BeNMUYMH GyKBaMu OblN0 BBEAEHO elle Apu-
CTOTENIeM U WMPOKO NPUMeEHANOCh EBKANAOM W LpYyrMMU MaTema-
TUKaMW 3NIMHUCTUYECKOW 3MOXMU, CHabXXaBWKWMKU BCe CBOW 4uncCna-
OTpe3kn 0603HayYeHWsSMU 3arnaBHbIMW OyKBaMW; OfHakKo, Hame-
PeHHO unWM He npejgHamepeHHo, [lann oT6pocun HarnagHoe u30-
6paxeHue. 3TO 6bI1 BaXHbIM LWar, MOAFOTOBMBLUMIA MNOSIBIEHUE
anrebpbl. OAHAKO B aHTMYHOW MaTeMaTuKe anrebpamyeckoe 060-
3HayeHWe, MPUMEHsAeMOe ANA peleHus ypaBHEHUN, KakK cucTema
BnepBble OblNO BBEAEHO [JMODaHTOM.

OvnodaHT. AuodaHT ANeKcaHAPWUACKWUIA >XuUn, nNo-BUAUMOMY,
okono 250 r. H 3. B rpeyeckoil aHToOnoOrum, cogepxasllell yxe
ynoMuHaBLIeecs CTUXOTBOpPEHWe, NpunucbiBaemoe EBKAMAY, uMe-
Nnocb OfAHO, Kacakleecs faT Xu3HM AuogaHTa. B Hem rosoputcs,

4YTO €ero oTpoyecTtBo CoCTaBnNANoO 6 ero >XusHu, 6op0,qa HaYana
1
pacTtn cnycTtAa b, OH XXeHunca nocne 7, U cnyctd NATb NeTy Hero

pPOAWNCS CbiH, KOTOPbIA NpOXWn 2 Bo3pacTa 0OTua, a MocaegHui
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yMep CMnycTs ueTbipe rofja Mnocfe CMepTM cbiHa. OTcloga ANs
Bo3pacTa [uodaHTa monyvaeTcs ypaBHeHWe + +

+ 5+ 2*+ 4 =5, oTKyfa K = 84, ecnu, KOHeYHO, 3Ta aHTono-

rma, nsgaHHad B VI B. H. 3 rpammatukom MeTpogopom, nepe-
faeT He BbIMbIWNEHHbIE [JaHHbIe.

OCHOBHbIM COYMHeHMEM [unogaHTa sABNAETCA «APUDMETUKUN»
[132], copepxaBliee 13 KHWF, M3 KOTOPbIX, OfHAKO, A0 Hac Ao-
WNOo NUWb WecTb. B HMX OH nocnepgoBaTenlbHO MPUMEHSET CBOM
anrebpanyeckme obosHauveHusi. Mpexpe BCero, AN HEU3BECTHON
BeNMYMHbI (Hawero x), KoTopyt [uodaHT onpegenser Kak «CoO-
JepXalwylo HeonpefefieHHOE MHOXeCTBO efMHUL» W Ha3blBaeT
ee MpoCTO «apuTMOC», T. €. «4WUC/0», OH BBOAMUT 3HAK, UMEIOL W

BUA Uncnosoin koapuumeHT AuodaHT nuwet pagoMm nocne
3HaKa HEeM3BECTHOW: Tak, 3 'T = H apuTtmoint = 11 x. CTeneHu
Hen3BeCTHON [AuogaHT o0603HayaeT HauvyalbHbIMKW OGyKBaMW COOT-
. vi;
BETCTBYIOLWMNX  TPEYECKMX  Ha3BaHUN x2— «awHaMmuc»— 0

X3— «Kl60C» — , X4— «paloHamogloHamne» — $ 3, x5—

«[IlOHAMOKIO60C» —8 H 1 I6— «KIO6OKI60C» — H H [
Y OvodaHTa umenucb Takxe 0603Ha4YeHWs AN 06paTHbIX 3Haye-

. Lo 5?
HUW HEW3BEeCTHOW W ee CTeneHen: — — «apuTtmoctou»— * s

«[HOHaMOCTOH»— 0 M T. A. CTeneHU Bbille LIECTON

OunodaHT He paccmaTpuBaT. HuWKakux 3HAKOB ANs AeACTBuMiA cno-

XEeHUS, YMHOXeHUA W feneHus y OuotaHTa He nmenocb. Cnoxe-

Hue 0603Ha4Yanocb NPOCTO TEM, YTO Claraemblie CTaBUAUCH PSALOM.
' A

Hanpumep, x3+ 1372 5x 3anucbiBanocb Kakp®va g cy3'e

Ona o6o03HayeHUs efUHUL B KayecTBe cflaraeMbiX MpPUMeHs-
Nnocb CoOKpalleHune — HayaNbHble OYKBbl C/ioBa «MOH6E» —
eanHunua; _Hanpumep, XM- 13x2+ 5x + 2 3anucbiBanocb Kak

X \aﬂ,\l'yBLLll ¢3 -Ana BbluMTaHWMA [OwuodanT NPpUMeEHSN

3HaK”, — M0-BUAMMOMY, COKpaljeHMe C/loBa «/CHMCUC» — «Tpe-
6yeTca». [pu NOM B MHOrouneHe MNuMcanWcb CHayana BCe

15*
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NONOXWNTENbHbIE YJIEHbI, @ 3aTe€EM OTAE/IEHHblE OT HUX 3HAKOM

BCe OoTpuuaTefibHble, Hanpumep, Xx3—s5a2 + 8n:— 1 kak A3+ 8x —

- (5*%2+ 1), T. e. kKak TACCA'TY/ K g~ /1~ m

bnarogapa Tomy, 4to [AuodaHT pacnofaran UWlb O4HHM-
€4NNCTBEHHLIM CUMBOJIOM AN 0603HAaYeHWUS HEW3BECTHOW, OH 6bin
BbIHY>/[eH BCAKYIO 3afayy CO MHOTMMMW HEW3BECTHbIMW MNpeABapu-
TeNlbHO nepeopMynupoBaTh Tak, 4TO6Gbl BCe HEW3BECTHble Bbipa-
Xanucb 4epes ofHy. B cnyyae HeonpefeneHHbIX YpaBHEHWI OH
NPUHMUMaN BMECTO HEKOTOPbIX HEW3BECTHbIX MPOM3BOMIbHbIE YUCNa,
yKa3blBas Mpu 3TOM, YTO MOXHO 6blfI0 MPUHATbL BMECTO HUX W NtO-
6ble Apyrvme u NO3TOMY €ro peweHue He Tepsano obwHocTtu. Ans
BblpaXX€HUS BCeX HEW3BECTHbIX 4epe3 oAHY [AuotaHTy npuxonu
NoCb MPUMEHATb camble pa3Hoo6pasHble, WMHOrAa BecbMa XWUTPO-
YMHbIEe MPUEMbI

OvodaHT npumeHan Be3fe TONbKO MNOMOXUTENbHbIE Lenble
yucna u Apobu. Y Hero He 6bI10 NOHATUA OTpULATENbHOW BenH
YMHbI. YpaBHEHUS, Befyline K TakKMM pelleHUsM, OH Ha3blBan He
BO3MOXHbIMU, abcypAHbIMU. WMppaunmoHanbHOCTM OH TakKXe He
ynoTpebnan, W ecnM BCTpevyanucb MppaunmoHanbHble KOPHU, TO
y Hero BO3HMKana AONONHUTeNbHad npobnema nofgobpaTb BCTpe-
yawuwmecs B HUX BeNWYMHblI Tak, 4TO6bl pesynbTaT oKa3anca pa-
LMOHaNbHbIM.

B «ApudpmeTukax» AuodaHT pewaetr 0o6WMUM MeTOAOM oOnpe-
fefleHHble ypaBHEHUA, NIMHeAHblIe U KBajpaTHble, U NWb B O4HOM
4yacTHOM cny4vae Kybuueckoe. Lna ypaBHeHWId BufAa

ax<n +b.2+ ... = -M i-HG-C"-M 2-4-

OvnodaHT ykasblHaeT obliee npaBuio, COCTOSALLEE B MPUBEAEHUU
NOLOGHbLIX W YCTPAHEHUM BO3MOXHbIX OTpULATENIbHbIX Y/IEHOB MNy-
TeM npubaBfeHWA K 06eMM YacTAM ypaBHEHWA paBHbIX BEIMYMH,
noka OHO He mMpumeT BUA axn= b. [Mocne 3Toro 3agavya cymrtaertcs
pelweHHOl, NpuyemM BO BHUMaHUe MPUHMMAETCA NNLWb €AUHCTBEH-
Hbll NONOXUTENbHbIA KOpeHb. KoapduumeHTsl a M b AOMKHbI
6birb TAaKMMK, YTOObI KOpPeHb Obln pauuoHanbHbIM B cnyuae, ecnu
ypaBHeHMe coKkpalw,aeTca Ha X™. kopeHb X —0 He npuHUMaeTcs
BO BHUMaHMe.

Mpu peweHnn NOMHbLIX KBaApPaTHbIX YPaBHEHUA Tpex Yyxe
BCTpPeYaBLUIMXCA HaM BWAOB, [AKWUX MNOMOKUTENbHbIE KOPHMU,
OvnogaHT He opmynupyeT o6uUlero npaBunia, XOTs OH obewaet
3TO chenatb (BO3MOXHO, 4YTO 3TO MMeNOCb B YTEPAHHON 4acTu
COUYMHEHUA), a NOoKa3blBaeT ero Ha MHOFOYMCAEHHbIX MpUMepax.
Mpu 3TOM yKa3biBAOTCHA HWXHWE U BepXHUE rpaHuLbl BCTpevalo-
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WMXCS UppaunoHanbHOCTe W KBajpaTHblii KOpeHb paccmaTpu-
BAeTCS C OAHUM TONbKO MOMOXWTENbHbIM 3HAKOM.

Bonpoc o ToMm, 3Han AuM AunocaHT O CyuW,ecTBOBaHUW BTOPOrO
KOPHS ypaBHEHWS, COOTBETCTBYHOLWEro KBagpaTHOMY KOPHIO C OT-
puuaTenbHbIM 3HaKOM, MHOF0O AuWCKyTupoBancsi. OAHAKO He MNoA-
NeXUT COMHEeHMI0 TOT (hakT, 4YTO B reoMeTpUYecKoM Buge, npu
NPUMEHEHNN TEOMETPUYECKO anrebpbl, CyLleCTBOBaHUE ABYX pe-
lWeHWiA paccmaTtpuBanocb ewe EBKAngom B ero «Hauyanax»
([92], 7. 1, k1 Il, npegnoxeHuna 5, 6; kH VI, npegnoxeHusa 27,
28, 29).

OnothaHT paccmaTpuMBan CUCTeMbl YpaBHEHWI, Beaylue
K MOMHOMY KBajpaTHOMY YpaBHEHWUK, a WMEHHO:

X~ry — 2a, Xy = b, 0)
x-\-y = 2a, x2-\-y2—b, (2)
X —y= 23, Xy —b, )

KOTOpble OH pelwan cnocobom nOACTaHOBKM (NMONb3yACb COBpe
MEHHbIM fA3bIKOM), rfojiaras B MepBbiX ABYX Cly4asax X = a + T,
y = a—7T, a B TPeTbeM Ccayyae X =T + a, y —Ir —a.

ELVHCTBEHHBI cnyvyaili onpejeneHHOro Ky6u4eckoro ypasHe-
HMA KoTopblli paccmaTpuBaeT JAuodaHt, A3+ 3v—3x2— 1=
= X2+ 2X, CBOAUTCA K ypaBHeHU X3+ X = 4x2+ 4 0 KOTOPOM
OH NPOCTO 3aABJiIieT «OTKyAa Haxo4WM, 4TO X paBeH 4», He yKa-
3blBasA, MOAYYEHO NU 3TO pelleHWe fefleHMeM Ha o6Wuii genuTens
X2+ 1, unn e nNyTem OTragku.

OfHako OCHOBHOIW Bknag [OdwuodaHTa B MaTemMaTWKy cocTa
BNAIOT ero MeTOAbl pPEelWeHWs HeomnpefeNieHHbIX YpaBHEHUW.
MocKONbKY OH B KayecTBe peLleHUin AoMnyckaeT /to6ble MOMO>KM-
Te/bHble pauuoHalNbHble 4Yucna, [rO0 MOHATHO, 4YTO NIMHEWHbIMK
HeornpeAeneHHbIMU YpaBHEHUAMU OH He 3aHMMaeTcsa BoBce. [ns
KBafpaTHbIX, a TakXe W Ana Kyb6uyeckux u 6UKBagpaTHbIX ypas-
HEHWIA, MOCKONbKY OH UX pellaeT, OH He uuleT 0643aTeNbHO Leno-
YMCNEeHHble KOPHW, KakK 3TO fenarkT HblHe, KOorga rosopaT 06
«ypaBHeHUAX [AunodaHTa».

HeonpefeneHHble  KBafjpaTHble  YypaBHeHWA  BCTpevaroTcH
B «ApudpmeTnkax» npexae Bcero B Buage Ax2+ Bx + C=y2
B 3aBUCMMOCTM OT 3HayYeHUn KoahpuumeHTtos Jl, B, C Bo3HMKaAIOT
pasnnyHbie cnydvan. MHTepec npeacTtaBnset cnyvaiw B = 0. Auno-
(haHT faeT cnocob HaxO0XAeHWS MPOM3BONLHOIO YWCAa KOpHei
ypaBHeHns Ax2+ C = y2 ecAu M3BECTEH OAMH W3 HuX. AunodaHT
3aMeyvaeT, 4YTO 3TO YypaBHeHue pelwaeTtcs (paynmoHanbHO) NuUWb
Torga, kKorga A ABnsieTcA CYMMOW [BYX KBajgpatoB, H A0Kasbl-
BaeT, 4YTO ypaBHeHuMe Ax2+ C —y7 pewaetcd (paunMoHanbHO)
nmwb kKorga A + C npepcrtaBnseT kBagpaTt. B cnydae nonHoro
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ypaBHeHnsi Ax2+ Bx + C = y2 [inoaHT He CBOAWUT €ro K npe-
AblAywemy BuAy, a paccmaTpuBaeT NulLb Cnyvaun, Korga nun6o.4,
nn6o C ABNAKOTCA NOAHbIMW KBagpatamu, nMb60 Korga TaKoBbIMU

ABNfeTcA BblpaxeHune "~ B2— AC.

Kpome 3Tux ypaBHeHW, [AunogaHT pewaeT M «ABOWHbIE»
(«AMnNNoncoTac»), T. €. CUCTEMY

MpocTeliwnii cnyvaid, korga Of = e2—0, AnotaHT pewaeT AByMSA
pasnnMuyHbiMKM MeTodamu. Mpu NepBOM OH paccMaTpuBaeT [Be BO3-
MOXHOCTK: nn6o b\ = b2, nn6o CiC2 npegctaBnsaeT kBagpaT. BTo-
poii MeTOoL OH MPUMEHSET NMWb AN YacTHOro chyyas, Korga
C\ = c2 ABNAKTCA KBajgpatamu. Korga cuctema nonHas, AuodaHt
OrpaHNMyYMBaeTCAa NULb TPemMs BO3MOXHOCTAMM NKN60 «i = a2
Cc, = €2, nn6o «i = 1, 02= 0, o —c2; nu6o b\ = b2 —0.

HeonpegeneHHble ypaBHeHUA BbiCLUMX NOPAAKOB AuoaHT pac-
cMaTpuBaeT B Bujae

AXxn-\-Bxn~14- eee \~Kx— M = y2 uan y3,
npuyem B MEPBOM CAy4yae N He npeBblwaeT 6, a BO BTOpPOM 3.
B «AputhmeTukax» Ana y2 BCcTpeyaeTcs MNATb BApMAHTOB, a Korga
npaBas CTOpOHa Ky6 — ABa BapuaHTa.

BcTpeyaloTca M OTHOCUTENbHO MNPOCTblE C/lydan CUCTEM [BYX
HeonpejeNeHHbIX ypaBHeHU ¢ KBagpaTamu W Kybamu, Hanpumep:
Ax+ 2 =y3 2x + | =712, 30ecb Yyb= 2r2, u clefjoBaTesibHO,
2= 2, nam xe 2x2+ 2x = y2, x23+ 2x2+ x = r3;, AvodaHT no-

naraet y = TX, oTkyga r3= 3HQUUT, T [O/KHO ObITb

n3
paBHO -Y.

O6wuniA MeTof, KoTopbiM [uodaHT pellan HeonpefeneHHbIe
YpPaBHEHWs, OCHOBbIBANACS B C/y4yae CUCTEMbl YpPaBHEHWI

ax -4a —y2 (1
$x b= r12 2
Ha TOXAecTBe
(p+ A2 — (p— A2 — ~Ps

Bbluntas ypaBHeHue (2) w3 (l), nonyuaem
@—pmr+ (a b—y2—r2
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Pasznarass neByl CTOpPOHY Ha MHoxutenm p u [(a— (B)x +
+ (a—b)]/p, a npaBywd Ha MHOXWUTENW Yy —T MUYy + X U Npu-
paBHUBasA WX, NOAy4yaem

yi ~ _ (b— P)*E (°—b) (3)

y+r=np @)

CknagbiBas (3) u (4) v BO3BOAA B KBagpaT, NOAYYUM

O0TKyfa nocfe YNpoLleHUs Mofyyaem

(@+ ?2x2+ 2x!(a- p)(0- b)- p2(a+ p)]+
4- (0 —b)2—2p2(0 4-6)4 .~ = 0.

[Ons Toro 4yto6bl 3TO ypaBHEHWe CTano NUHENHbIM, TM60 Ko3hdu-
LMEHT Npu X2, nn60 CBOGOAHbBIN YneH AO/MKEH ObiTb PaBHbIM HYJIO
OunodaHT paccmaTpmBaeT 06a 3TU cfyyas, HO, MOHATHO, He B 06-
weMm BUAE, a Ha u4uUcnoBbiX npumepax. Oba cnydyas pawT, Ko-
HEYHO, NULWb YacTHble pelleHusa cuctembl (1), (2). 3Ta cuctema,
cBoAAlLancsH K ypaBHEHUIO

Ay2— Br2= C,

nonyyuna nonHoe pelleHne Wb 6narogaps co3gaHHol [ayccom
(1801 r.) Teopuum KBaApaTUUHbLIX HOpPM.

MockonbKy [AuoaHT MWWET MNON0XUTENbHbIE pPEeLeHUs, emy
4yacTo MPUXOAWUTCS OMpefensiTb UX TaK, 4TOBbl OHM fexanu
B OMpefesieHHbIX rpaHuuax, 4To NPUBOAUT, Hanpumep, K Bajauye:
HalTW 3HauyeHWe X TaK, 4YTo6bl X' fexano B 3afaHHbIX rpaHuUax
0 u b OunoaHT ymHOXaeT a M b cHavyana Ha 2", 3aTem Ha 3”
W T. 4. TaK JOAro, NoOKa He HaxoAMUTCH YUCNO C Takoe, UYTO MMeeT

MeCTO HepaBeHCTBO ap'l< cn< bpn, Torga OH Monaraet X = —.

BcTpeuyatoTcss U 6onee CMOXHble 3afjauyu, Korga TpebyeTcs, Ha-
npuMep, HalTU 3HauyeHUe X Tak, 4YTO6bl —2” X Jf1eXaNno Mmexay

XnX+ 1

Ocob6blii MeTo4 NpuMeHsieT AuodaHT ANS pelleHUsa 3afayun Ha-
XOX[AEeHNUs [BYX WKW Tpex KBajpaTtoB, CyMMa KOTOPbIX paBHa
JAHHOMY 4uMCny, MPUYEM KaXKAO0e M3 HMUX NN60 Mano oTamyaeTtcs
OT OfHOrO W TOro e uucna, nmbo, B APYrMx cAy4vasax, AOMXKHO
HaxoA4UTbCA B M3BECTHbIX FpaHuuax.



212 rn. V. MATEMATUKA B CTPAHAX PUMCKOW WMMNEPUU

Kpome 3afay, B «ApuMeTMKax» COAepXatcs NpeanoxXeHus
obllero xapakTtepa, OTHOCALWMECA K Teopum 4yucen. M3 HUX 0 Tpex
rOBOPUTCS, YTO OHM B3ATbl M3 «[lopucMON», — YTEPSHHOTO COYM-
HeHus [OwnogaHTa:

1) ecnn a — faHHOEe YWCNO, W eCAM X M y TakKue, YTO KBajgpa-
TamMu SIBASIOTCA BbIPaXeHUs X + 0, Yy 4-a n Xy + a, TO CTOPOHbI
KBagpatoB X + a My + a otauyarTca Ha |

2) ecnv n2 mn (n + 1)2 -pBa nocnefoBaTefibHbIX KBajpaTta,
n ecnu B3ATb ewe 4(a2+ n+ 1), To atm TpM umcna obnagatoT
TEM CBOWCTBOM, 4YTO MpoM3BefeHWe nNO6GON napbl, YBEIUYEHHOE
AMbo Ma CyMMy 3TUX Xe ABYX uucefl, Nu60 Ha TpPeTbe 4UCHO,
ABNSAeTCA KBaApaTom,

3) pasHOCTb NO6GLIX ABYX Ky60B SIBNSEeTCA BMeCTe C TEM CYyM
MOW ABYX Ky6OB.

Cpeau [Apyrux nNpefnoXeHWM OTMETUM Te, KOTOpble OTHO-
cATCS K pa3bUeHMI0 yYucna Ha CyMMYy [ABYX KBajpaToB:

1) BcAKU KBagpaT MOXHO nNpeacTaBUTb CKOMb YrOAHO
MHOrMMM cnocobamm B BUAE CYMMbl [BYX KBajpaTos, }'2aK

KaK a2 MOXHO NpefcTaBUTb Kak CyMMy X2+ y2 rge x = y ~ 2>

y — A4 a, i—nwbad nonoXxutenbHas npaBunbHas [po06b;

2) cnefoBaTenibHO, U BCAKOE YMCNO, SBMAIOLEECS CYMMON BYX
KBajpaToB, MOXeT 6biTb MpefCcTaBNeHO CKOMb YTrOAHO MHOTUMM
cnoco6amu B BUAE CYMMbl ABYX KBaApaTOB;

3) npousBeaeHWe ABYX LENbIX UWCen, SBASOWMUXCAS CYyMMamu
ABYX KBaApaTOB, MOXeT OblTb MpeAcTaBfieHO B BUAE CYMMbl
ABYX LenblX KBaApaToB ABYMs crnoco6amu, T e.

(02+ B2) (c2+ ¢ A4 (ac + bin)2+ (ah £ bc)2;

3TO npefnoxeHue AunoaHT NMPUMEHSET ANA HAXOXAEHUS 4YeTbipex
LLeNIOYNCNEHHBIX NPAMOYTO/ibHbIX TPeyrofbHWKOB C 06uieil runo-
TEHY30i;

4) pna TOro 4ytobbl egUHMLY MOXHO 6bl0 pa3buTb Na AgBa Ta-
KUX cfnaraemblX, 4To, Mpnb6aBMB K KaXAOMY W3 HUX 3afjaHHOe
4Ynucno a Mbl NOAy4YMAM 6bl KBajpaTbl, HeEOH6XOAMMO BO MepBbIX,
4yTo6bl UMCNO a 6bIN0 YeTHbIM. BTopoe ycnosue, npusogumoe Ao
(haHTOM, Henb3s paszobpaTtb, TaK KakK TeKCT ucnopyeH. depma A0-
Kasa/, 4To, KpOMe MepBOro YC/0BUA, AOMKHO BbIMOMHATLCS U BTO
poe: uucno (2a + 1), peneHHoe Ha Haubonbwuii KBajgpart, Ha
KOTOPbIA OHO LenNuTcs, He LO/KHO AaBaTb OcCTaTKa, Aensuierocs
Ha npocTtoe uucno Buga (4n— 1). OTcioga crnefyeT, UTO HU OfHO
yucno suga (4n + 3), (4n— 1) Henb3d NpPeacTaBUTb KaK CymMMy
ABYX KBajpaTvoB.
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LOvotaHT yKa3biBaeT TakXe O[HO 4acTHOe ycnoBue NS TOro,
4yTtobbl yucno Bmpga (3a + 1) He pa3bmBanocb Ha TpM KBajgpaTa,
a WUMEHHO, a He A0/MKHO uMmeTb Buga (8b+ 2).

LOna Toro 4tobbl faTb 4YMTaTeNt npeAcTaBfieHMe O 6oratcTee
cofjepXxaHus Tpyga «ApupMeTUKn», NOCNYXMBLIETo And MaTema-
TUKOB HOBOr0 BpPEMEeHU, HauumHasa ¢ depma, UCTOUYHUKOM fasbHei-
WMX NN0LOTBOPHbLIX WCCNEAOBaHWA, NPUBELEM HEKOTOpble, Hawu-
6onee TUNUYHbIEe NpuMepbl. TakK, Cpean onpejeneHHbIX YpaBHeHHN
nmeetcsa 3agava (I, 39): gaHbl gBa uucna a u b\ Halitm umucno x
Takoe, 4YTo6bl ymcna (a + x)b, (b + x)a, (a + b)x o6pasosanu
B KakOM-HMOyAb nopsafgke (3aBucslleM OT WX 3HauyeHWid) apud-
MeTuU4yeckyk nporpeccuio. NHTepecHa cuctema (1V, 15):

(y-l-2)x = a,
(r+x)y= 7R
(x-\-y)2ncC.

OvothaHT NpuHMMaeT T 32 HEW3BECTHOE, Yepe3 KOTOPOe OH Bbipa-
XaeT X yi Y, & UMEHHO:

p 7 c
* = Y~ .

Torpa
U-\-p=a

p+ 9 = b,

oTkyga p <= a—b CnefoBaTenbHo, HYXHO C pa3buTb Ha
ABe 4aCTU TaK, 4YToGbl PasHOCTb 3TUX uacTeill paBHsnacb a —b.
OVothaHT NpuMeHseT MeTo NOXHOT0 MOMOXEHWs, B3sB CHayana
p ¥ € Npou3BOMAbLHO, NMWbL 6bl p + = ¢, a 3arem BHOCS

nonpaBKK. OKOHYaTeNbHO OH nony4vaet r2= npuyem

yncna a, b, ¢ [JOMKHbI 6bITb TakKMMM, 4YTO6LI I 6bINO payuo-
HaNbHbIM.
N3 HeonpegeneHHbIX ypaBHEHWI BTOPOro MOpsigKa YKaxem
ypasHeHue (I1, 9):
n-2_|—y2 — az2_|_I,2>

pelwaemoe NOACTaHOBKOW X —T + a, Yy = T — b. PewatoTcs nta
Kue cuctemsbl, kak (I, 5):

= y+r —X= W21 -\-Xx —y —v2 x-\-y —r = W2
a TakKXe CToMb CnoxHble, kak (111, 19):

(*1 4*“X1 Y > = Y{on (Ti+-KA 'nm3 M A2-M4= Y4
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HekoTopble 3ajayn [AuodaHT GopmynampyeT 3aHUMaTeNbHO.
Tak, B kHure V 3agayva 30 rnacut: «HeKkTo Kynun HeKOTOpoOe KO-
NNYecTBO Mep BWHA, ogHoro no 8, gpyroro no 5 gpaxm OH 3a-
nnaTun 3a HUX KBajgpaTHOe YUCNO ApaxM; M ecnm npubaBuThb
K atomy 60, TO nonyumTcs KBagpaT, CTOPOHa KOTOPOro paBHa
BCEMY KOMM4YecTBY Mep. Hallgu, CKOMbKO KyMnjeHO M MO KaKoi
ueHe». B o6bwem cnyyae (8 = T, 5= n, 60 = a) 3ajgava 3anu-
CblBAeTCA KakK cuctema:

TX ny — un2
n2-+a—(x+ y)2
CnepoBaTeflbHO, OTBET [1aCUT, 4YTO KOAMYECTBO Mep MO NATU

79
Apaxmam paBHO a KOo/nm4yectBo Mep no BOCbMU ApaXmam

paBHO

N3 HeonpefeneHHbIX YPaBHEHUU BbICLIMX MNOPSAKOB YKaXKEM
NUWb B BUAE MpuMepa CheaytoLimne:

1 (v, 6) n3-bv2==u2, r2~\-y2— Vv'6,
2) (v, 11) Xb—yb—XxX —Y,
3) (V, 29) nd4-y14-2* = «2-

3gecb AunodaHT nonaraeT u = X2— p, OTKyja noaydaer

OH npuHUMaeT p = y2+ 4, 1 = 2, BC/NeACTBME 4ero nojayvaeTcs

Monoxue y2+ 4 = (y + 1)2 oH nony4aet
y=12’Y¥2=2\" r2=4- P= 61"

UNn dKe, nocne ymHoxeHwus na 4, y= 3, r =4, p= 25 x = ",

HakoHell, B «ApuiMeTMKax» UMeeTcsa psj 3ajay Ha mocTpoe-
HWe TNPAMOYTrOfibHbIX TPEYroNbHWKOB, YbM CTOPOHbI, Bblpaxkaschb
pauuoHanbHbIMWU YUCNAMU, AOMKHbLI YA0BAETBOPATb AaHHbIM YC-
NOBUSM.

CoxpaHunca Takxe (parMeHT couuHeHus AuodaHta «O MHO-
rOyronbHbIX 4ucnax». M3noxeHue 3gecb cnegyet MeTody reome-
Tpuyeckoit anreGpbl, a MO3TOMY OYeHb TPOMO3AKO U 3amyTaHo.
OvodaHT pellaeT 3agayu 0 HaXOXAEHUW MHOTOYrO/MbHOTO
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yucna no ero CTOpoHe W, HaobopoT, CTOPOHbI No uuncny. [lo-
CNefHUM  HEOKOHYEHHbIM MpeaoXeHnem, 06pbIBAOWMMCA Ha
nosycnoee, fBAAeTCA 3afaya O HAXOXAEHWW KONM4yecTBa BO3-
MOXHbIX NpeAcTaBNeHU [aHHOrO 4ucna B BMAE MHOTFOYrofibHOro
yucna.

CounHeHns HodaHTa «MMopucmbl» U «MopHacTuka» (y4eHue
0 Apo6sx) yTepaHbl. Ha nepsoe AuodaHT ccbinaetcs B «Apud-
MeTWKax», BTOpOe COfepXano, AOMKHO 6blTb, y4yeHUe O Lpo6SAX,
0f4HAKO COXPaHW/OCb TOJIbKO ero Ha3BaHWe.

CnepyeT OTMeTWTb, 4YTO B TO BpemMs Kak [lann Bo3rnasnsan,
6bITb MOXET, LUeNnyw MaTeMaTUUeCcKYyl LWKoNy, anrebpauvyveckoe
HanpaBfeHWe He MOAYYMNO fanbHeWlero pasBUTUA B aHTUYHOW
maTtemaTuke. Kak n B gpyrux o6nactax KynbTypbl, ciefoBaBLine
3a AnoaHToOM mMaTemMaTuku cTpaH Pumckoii mmnepum 6biam 60-
Nlee NIMWb KOMMEHTaTopaMmu, 4YeM CamOCTOATe/lbHbIMW co3uparte-
namu.

Cnop. W3 coBpeMeHHMKOB [Tlaumna B KoHue III B, Xun
Cnop, aBTOP KOMMUAATUBHOIO COYUHeHUA «Kapiis», copepxas-
lWero cpeau nMpoyero, W3N0XEHWe 3ajay KBagpatypbl Kpyra
W yaBoeHUa Ky6a W KpuTuKy MeToga [wunnusa c ero KeagpaTpu-

coli, a Takxe He06OCHOBaHHYIO KpPUTUKY npubnuxenus 3y u 3/

Apxumepa ona T

Mopdupnii, Am6nmx. Mopdpupuin (233—304 rr.), YYEeHUK BUA-
Hellllero npefcTaBUTENs MWUCTUYECKOW (PUAOCOPCKON LWKOMbI HEOo-
nnatoHnsma [lnotuma, Hanwucan KoMMeHTapum K «Havanam»
EBknnga. Ero yuyeHukom 6bin1 AM6GAMX, NPOMCXOAMBLUMIA K3 Xan-
Kngbl B Cupun (ymep okono 330 r.). Ou Hanucan [eBATb CO4YU-
HeHUN o0 cekTe nugaropeies, U3 KOTOPbIX COXPaHWUIUCL YeTbIpe.
Havnb6onblWwunini uHTepec ANS WUCTOPUM MaTemMaTUKuU npejcTaBnset
KHura IV «O BBejeHun B apudmeTuky Hukomaxa» 3pecb HAM-
611X NPUBOAUT pasnuyHble NPeanoXeHWA nudaropeies o0 KBa-
ApaTHbIX W  «NPOAONrOBaTbIX» u4ucnax, T. € O 4yucnax Buga
n(n + 1).

Oanee AmbOnnx npuBoauT cnefytouiee npepnoxeHuve Ecnu
B3ATb TPWM NOCNefoBaTeNbHbIX 4YMCna, U3 KOTOPbIX MocnefHee fge-
NNTCA Ha 3, U CNOXMUTb UX BMECTe, a 3aTeM CNO0XWUTb B MOJyYEH-
HOM 4ucne 4YUCcNo efuHWL, AEeCATKOB, COTeH W T. 4., B NOJYYeH-
HOM TakuM nyTem u4ucne npogenatb TO >Xe camoe, TO, NOBTO-
pAas nocnefoBaTeNbHO 3Ty oOMepauuio, Mbl MOAYYUM, HaKOHel,
yucno 6

JTa Teopema, [0Ka3aTeNbCTBO KOTOPON B o6wWwem Buge pan
Nopuna ([133], cTp. 841), BO3HMKNA Ha NOYBe «NMMaropeiickoro
MCUUCNEHNA», CNYXUBLIEro ANA «NpeAcKasblBaHUA 6yayLiero».
CknagbiBas UM(POBbIe 3HAYeHWS KaKOro-HuMbyab WMeHM, nuda-
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ropeiiubl NPpUHMMANU BO BHUMaHWe NULWb «LWITMEH» («OCHOBaHUE»,
CM. cTp. 77) Kaxpgoro uucna (Hanpumep, ana o, o6o03Ha-
yatouwiero 700, «nuTmeH» 7, o603Havyaemoe KakK ), m C Mony4eH-
HOM CYMMOW «MUTMEHOB» MNOCTYManu TaKuMM >Xe o6pa3om, MoKa
He fjoxogunu Ao 4yucna, MeHobwero 10, KOTOpoOe ¥ CUMTANOCH «MUT-
MEHOM» [AHHOI0 WMEHMW.

AMOAMX NPUBOAUT TakXe MeTOL PeLleHWs HeKOToporo Bupaa
CNCTEM JNINHEWHbIX YPaBHEHWN, HOCAWMWIA Ha3BaHUE «3MaHTeMa»
(uBeTeHne) Tumapumpaa, maTemaTuka BpemeH [lMnaTtoHa. 3TOT Me-
TOL, NPUMEHSBLUMIACSH K cucTeme

X Xy—X-b- -*exn=a, x 1 X\—Cp

x~{~x2= a2, X -\-X,, = a,,,

OH pacrnpocTpaHsAeT Ha CUCTeMY HeONpeAeneHHbIX ypaBHeHWUN, pe-
WaeMblX B LEeNbIX yucnax. 3aHMMasACb COBEPLUEHHLIMWU Yucnamu,
M3 KOTOPbIX OH 3HaN NUWb NepBble YeTbipe: 6, 28. 496 n 8128, us-
BECTHble Yyxe Hukomaxy, AmM6AMX BbiCKaszan npeanonoXeHue,
4YTO OHW pacnpefefneHbl PeryaspHO, 4YTO B KaXAoW w3 Mupuag
BCTpeyaeTca no opgHomy (ogHo po 108, 3atem ogHo go 1012
M T. 4.), YTO HEBEPHO.

CepeH OfHMM M3 TeX KOMMeHTaTopoB, 6fiarofaps KOTOPbIM
[0 Hac gownu cBefeHUs 06 YTepsiHHbIX TpyAax KNacCUKOB aH-
TUYHON MaTemaTuku, asnsetca CepeH u3 AHTMHOM B Erunre,
XWBWMWIA, BeposiTHO B IV B., B nepuog mexpgy Mannom n TeoHOM
AnekcaHgpuiicknM. OH Hanucan KOMMEHTapuii K YTepsHHbIM
«KOHMYeCKUM cevyeHMAM» ANONNOHUSA, a TakXe K COXpaHuBLIUMCA
COUMHEHNAM «O ceyeHUax uunnHgpa» M «O CeYeHUAX KOHyca».
B nepsoM u3 Hux CepeH, KaKk OH cam YyKa3blBaeT, XefaeT pac-
CeATb OWMOKY, pasfendaemMyt wu3ydvarowumMu reomeTpuio, 6yaTo
CeYEeHUA UMAUHApa OT/MYalTCA OT 3MNCca — CEYEHUA KOHYyca.
MocnefHAsn u4acTb 3TON paboTbl NOCBfLIEHAa BOMPOCY O Qopme
TEHW UWNWHAPA Ha MNNOCKOCTW, BbI3BAHHOMY TeMm, 4TO reoMeTp
MeinToH, gapyr CepeHa, HanucaBWWin TpakTaT 0 napannenb-
HbIX, NOJABEprancs HecrnpaBej/MBONA KPUTUKe 3a CBOe YTBep-
XAeHWe, 4TO TeHb UWAMHApPA Ha NNOCKOCTU WMMeeT BuUf napan-
nenorpamma.

CounHeHne «O ce4YeHMAX KOoHyca» 3aHMMAeTCA TPeyronbHbIMU
CEYEHUAMWN NPAMbIX U KOCbIX KPYrOBbIX KOHYCOB, MNOAYYaeMbiMu
nmepeceyeHMeM KOHyca TNJ/OCKOCTbIO, MpoOXoAdAlieii Yepe3 ero
BEPLIMNHY

CepeH mM3y4yaeT BOMPOC O TOM, KOrga njowajb TpeyrofibHuKa
NpuM pasfnyHbIX 3afaHHbiX YCcnoBuUAX (Hanpumep, 3afjaHHOM
nepumeTpe) CTAHOBUTCA MaKCMMaNbHOMA.
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TeoH AnekcaHOpWiiCKWiA. B koHue IV B. XWN W3BECTHbI Ma-
TemaTuk Teou AnekcaHfpuiickuii. OH Obln aBTOPOM KOMMEHTa-
pueB K «Anmarecty» ltonemes B 11 KHWrax, COYMHeHue, KOTOpoOe
X0TA W He o6Hapy>uBaeT B TeOoHe KPYMHOro maTemaTuka, HO
COLEPXXUT LEeHHble UCTOPUYECKNE CBELEHWUS W JaeT npejcTaBfeHue
0 cnocobe, KOTOPbIM aneKcaHApMACKMe MaTeMaTUKW TOr0 BPeMeHU
NoNb30BaNUCh LIECTUAECATEPUUHBIMU APO6AMU, KaK NPOM3BOAUNN
YMHOXeHUWe, JeneHne, n3BfevyeHne KBafpaTHOro KOPHSA, B OCOOEH-
HOCTM nNpubanXeHHoe. Tak, Hanpumep, npu geneHun 1515°20'15"
Ha 25012'10" (3anucaHHbIX, pa3dymeeTcsi, OYKBEHHbIMU 3HaKamw),
OH MOCTynaeT Tak:

Aenntens Jennmoe YacTHoe
25 12'10" 1515° 20" 15" 1-ii unen (50°
25° «60 = 1500
OcTatok 15= 900’
Cymma 920
12" «60 = 720'
OcTaToK 200"
10" «60= 10
OcTaToK 190'
25 7 '= 175
Octatok 15' = 900" 2- uneH 7'
Cymma 915"
128 « T = 84"
OcTtaToK 831"
10". 7' 4" 10™
OcTatok 829" 50"
25 « 33" - 825" 3-ih uneH 33"
OcTtatok 4"50™ = 290"
12' « 33" = 396"
MN36bITOK 106™

Takum 06pa3oM YaCTHOE HEMHOr0 MeHblue, 4Yem 60° 7' 33".
TeoH AneKkcaHapuiickuii usgan TekcT «Havan» EBknuga,
npu4yeM 4YacTUYHO NpuUcnocobun ero 4NA Ny4YWero NOHMMaHMA yya-
WMMMCA, BHEC B HEro M HEKOTOPble LOMOSTHEHWSA W, CO CBOEWR TOYKK
3peHus, ucnpasfieHnsi. ITOT TeKCT Obln BecbMa pacnpocTpaHeH
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B CpeagHune Beka. Kpome «Hauan», TeoH u3gan Takxe «ONTUKY»
Esknupga W, 6biTb MOXeT, npunucbiBaemasa EBknugy «Katon-
TPUKa» ABNAETCHA COYMHEHMEM TeoHa.

Mmnatua. Ooub TeoHa, [unatua AnekcaHgpuiickas (370—
415 rr.) ¢unocod, matemaTuk, aCTpPOHOM W Bpady, nocnegosBaTefb-
Huua HeonnatoHu3ma Kak ykasblBaeT cam TeoH, 'mnatma npu-
HMMana yyacTue B COCTAB/IEHWW €ro KOMMEHTapueB K «AnMa-
recty». Kak coobwaer CsBuga (X B.), 'mnatma Hanucana KOM-
MeHTapun K OAnodaHTy M K «KOMUYECKMM CeveHUsiM» ANONNOHNUS.
Mo-BnanmMoMy, UMeHHO 6narojaps 3aTOMY M COXPaHWIUCb MepBble
WecTb KHUT «ApugpmMeTuk» [AunotaHTa, TakK KakK KOMMeHTapum
Funatmm K HUM CAYXWAU WUCTOYHUKOM fAanbHERWmMx CAUCKOB,
a OCTalibHble CEMb KHUT «ApUMOMETUK», K KOTOPbIM KOMMEHTapues
He 6b1n10, 6bIn1M 3abbIThl. TMNaTWMA, NpocnaBfeHHas KpacHopeyuem
M y4eHOCTbI (ee MPUYUCAANM K Hanbonee aBTOPUTETHbLIM A3bIYHN-
Kam AnekcaHfpuu), 6blna pacTep3aHa TOAMOW (aHaTUKOB-XpU-
CTHaH, MOACTPEeKaeMblX anekcaHApuicKuUM ennckonom Kupunanom.
Takan e (aHaTuyHaa ToNnMma 3a ABaguartb JeT 4O 3TOro pasrpo-
MUna anekcaHApPUCKyD 6ubnnoTeky. Takum o6pasom, 6bin yHU-
YTOXEH rNaBHbI/i Hay4HbIl LEeHTP PUMCKOW umnepun.

Ynagok MaTemMaTuku B CTpaHax PuMCKOR wumnepuu sBnsancs
HensbexHbIM cnefcTemeM obuiero ynafka paboBnafenbyeckoro
CTpOA B 3TUX CTpaHax  JSKOHOMUYECKUI M  MNOAUTUYECKWUA
pacnaj aHTU4YHOro obuwecTBa W pacnpocTpaHeHWe KpaiHe peak-
UMOHHBbIX  MUCTUYECKMX  (UNOCOPCKMX YYEHUA U  peurmos-
HbIX KY/1bTOB MPWBENW K TOMY, 4YTO HaykKa B 3TMX CTpaHax oOKa-
3anacb 6e33alWMTHON nepes yjapamMu BapBapoB U PeUTMO3HbIX
N3yBEPOB.

Mpokn. Mocne rubenn anekcaHAPUNCKON HayYHON LIKO/bI
A3blYeckas KyfbTypa W HaykKa HEKOTOpOoe BpeMs COXpaHfeTcs
B AdwuHax. Croga nepeesxaeT u3 AnekcaHgpum [MMpokn (410 —
485 rr.), BO3rnaBMBLLINIA 3AeCb (MNOCOGCKY WKOMY HEOMNATOHU-
KOB H MpO3BaHHbI «[unagoxom» (npeeMHUKOM). WM Hanucauo
60nblWOEe KONMYECTBO (Puaoco@cknx paboT, B TOM 4YMC/ie KOMMEH-
TapueB K guanoram [lMnatoHa. [ns maTeMaTUKW Hanmbonbllee 3Ha-
YeHWe WMelT ero KomMmeHTapum K KHure | «Hayan» EBknunpa
[78], saBnawowmecs OAHUM U3 BaXHENLWUX MUCTOYHUKOB UCTOPUK
reometpuu. Mpu cocTtaBieHun ceoux «KommeHTapues» [lpokn
nonb3oBancad pAaAoM TPyLoOB, KOTOpble 3aTeM O6blin  yTepsiHbl,
M cBefleHMs 06 3aTuMx Tpyfjax AOWAW A0 HAC NuWwb 6narojaps emy.
Mpexge Bcero, aTo «Mctopua reomeTpumn» EBpema, 3aTem paboTa
FeMnHa  HOCuBLWIAA, MO BUAMMOMY, Ha3BaHue «YYeHue» Wan
«Teopus mMaTemMaTUKW», OYeHb 06LIMPHAsA, OCBellaBLllas, B YacTHO-
CTU, Knaccugpukauui maTeMaTUyecKuX HayK, fanee KOMMEHTa-
pun K «Havyanam» EBknupa, lepoHa, Mopdupua u lManna, Ka-
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KOW-TO TPYA AMONNOHUS MO 31eMeHTapHOW reoMeTpuu, TpakTat
[MTonemesa o nocrtynate napannenbHblIX, COYUHEHWUE nOCM,qOHMH
npotue 3eHoHa CugoHcKoro v gp. Mpokn, npenojaBaBWunii maTte-
MaTUKy, WHOrga ynoTpeGnseT npsmMo o6pauljeHWe «MouM Cclylwa-
Tenu». Ero «KommeHTapum» 6biNM npefHa3HauyeHbl 418 HAYMHAIO-
WKX, O Yem OH MpsMO TFOBOPWUT, YKasblBas, YTO TPyAHble BO-
npocbl (B 4acTHOCTW, KpWBble, MPUMEHSiEMble AN  pelleHus
3ajjauyn TPUCEKUUM yrna) OH BpPeMeHHO onyckaeT. OAHaKo ero
Tpya npegHasHauyancs, no-eMaumomy, 3aTeM W Ans 6o/ee LWK-
POKUX KPYroB, W Torga B Hero 6bi1M  BKAKYEHbl pasgensb
0 BWHTOBOIW NWHWW, KOHXOWAE W uUUccouUAe, HeAOCTYMHble ANs
Ha4yMHawmnx.

«KOMMEHTapum» HauyuHalTCA [ABYMS BBefeHUsMU. B nepsom
ropopuTcA 006 OTHOWEHWW MaTeMaTUuKM K qJVII'IOCOCbVIVI, a TaKXe
0 Knaccumkaumm matemMaTukm Bo BTOpoM — 0 reomeTpuu u ee
npegMmeTte, cornacHo [llnaToHy, ApUCTOTEN0 U APYrMM aBTopam
APEBHOCTH. 3atem cneayeTt n3noXxeHme NUCTtopun matematuku, 3a-
KaHuMBalolleecs naHermpukom EBKnugy. HakoHel, nocne 06bsc-
HEHUS pa3Nuuusa Mexay TeopemMamum U «npo6aeMammu», cO CCbif-
Ko Ha BblCKa3blBaHWA pa3nnyYHbIX aBTOPNUTETOB no 23ToMmMy
BOMpocy, faH cXaTblii 0630p BCero cogepxXaHus KHurm |
«Hauan».

Mpuctynas 3aTeM K ee KOMMeHTMpoBaHuto, [pokn pa36u-
paeT no nopaakKy MUCTOPUYECKM N KPUTUYECKN KaXaoe onpepene-
Hue, nocTtynar WU akKCuomy, MNOC/Ne Yero nepexoaouT K npensoxe-
Husm. Kak npaeuno, OH CHa4Yana o6bsACHAET AOKa3aTeNnbCTBO,
AaHHOE EBKI'II/IAOM, NOTOM YyKa3bilBaeT HECKO/IbKO KOHKPETHbIX
NPUMepPoB NS YNpPaXHEHWUS, U B KOHLe OMPOBEPraeT BO3PaXKeHUs,
KOTOpble Agenanncb WU MOryT ObITb caenaHbl OTHOCUTENBHO BbI-
CTaBNEHHbIX aprymMeHTOB [AOKa3aTe/ibCTBa. inwb B OAHOM Cny4yae
OH ,Cl'06an|ﬂeT CaMOCTOATENbHO OT cebs HOBO€E, a UMEHHO, NbiTadACb
AOKa3aTb nocTtynart O napajnjienbHbIX MocCse Toro, Kak OH MpuBen
nonbITKY [MTonemess nu BO3paXXeHnAa npoTuB Hee. 3,Cl'er OH Oonu-
paeTcad Ha HeABHOE nNpeanosiodkeHne o TOM, 4YTO pPacCTOoAHME Me-
XAy Henepecekarownmuca npamMmbiMn, nexawunmm B OAHOVI nno-
CKOCTM, OrpaHuW4YeHo, M noaTomy [IpOKN cuynMTaeT, 4TO €Cnu [aBe
npsmble, BbIXOAALIME W3 OA4HOW TOYKM U o6pasylolue yrona, mnpo-
AO/DKNTb A0 6ECKOHeLIHOCTI/I, TO pacCTodaHMEe MeXAy HUMU NMpu nx
NMPOAOMXEHUN A0 6GECKOHEYHOCTV MpeBbIWAeT N6y KOHEUYHYIO
BE€/IMYNHY W, B YaCTHOCTU, paCCTOAHUE MeXAY ABYMA YKa3aHHbIMU
npAaMbIMHA. HesiBHOEe npeanosioXxXeHune I'IpOKna Ha pgene ABndAeTcA
PaBHOCU/IbHBIM [0Ka3blBAEMOMY MOCTynaTy.

Ona npumepa npusegemM OTpbIBOK M3 [pokna:

«.. Mbl TOBOPUM, 4TO cOrfsacHo 60ﬂbLUVIHCTBy MHEHMVI, reo-
MeTpuAa Oblna BNepBbleé OTKpbiITa B EFVII'ITE, nmesa CBoOe€ nponexo-
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XAeHWe B U3MepeHUAX nnowagei. N60 gnd eruntaH 370 6bI10
Heob6xo4MMO BCneAcTBME NogbemMoB Huna, KoTopble cTupanu noj-
NNHHbIE TpaHWUbl 3eMenb BCAKOro. M Hukoum o6pasoMm He yau-
BUTE/bHO, YTO OTKPbITUE 3TOW, pPaBHO KakK W APYrMX HaykK, umeet
CBOMM WCTOYHUKOM MpaKTUYECKMe HYXAbl, MPUHUMas BO BHUMa-
HVe, 4YTO BCe, YTO HaUYMHAEeTCH, ABMXKETCH OT HECOBEPLUEHHOrO K CO-
BeplWeHHOMY. Takmm 06pa3om, nepexoj OT 4YyBCTBA K pasymy
M OT pasyma K NOHWMaHWIO MPOCT, ecTecTBeH. MTakK, Tak Xe Kak
TOYHaA apumeTMKa Hayanacb y (UHUKUAH, 6yayum 06s3aHHOW
CBOEMY MPUMEHEHUI0 B TOProsae M [Orosopax, Tak reoMeTpus
6blna OTKpbITAa B ErMnTe wm3-3a MNpUYMH  Bblle U3N0XEHHbIX»
([78], ctp 64—65).

CoxpaHunocb TakXe couMHeHue T[lpokna, npejcTasnstolLee
coboii BBeAeHuWe B ydyeHue [unnapxa u lMTonemes.

LoMHUH, AmMMOHUIA, EBTOKMI. CoBpeMeHHUKOM [lpokna 6bin
LOMHUH n3 Jlapucchl, TakXxe ABASBWUIACSA HEONNaTOHUMKOM, aBTop
«PyKOBOACTBa K BBefleHUIO B apupmMeTuKy». 3T0 — cXaToe 1 Mo
cnefloBaTefibHOE M3M0XEHWe YYeHUs 0 yucnax, onuparoleecs Ha
EBknuga W HanpaBfieHHOe MNPOTUB MereoMmeTpnyeckoro cnocoba
n3noxemns Hukomaxa. K TOMy >Xe BpeMeHU OTHOCUTCA U AM-
MOHWUIA  AneKcaHAPWNCKWIA, HanucasBWwWii paj KOMMEHTapues,
B TOM 4ucne OAMH K BBedeHuto [opdupua K ApucTtoTento, rie
BbICKA3aHO NpeffioXKeHue, 4TO YMUCAO COYETAHWA W3 N 3/1EMEHTOB
n(n—1)
no ABa pasHO —

Okono 500 r. H. 3. Xwun EBTOKMIA, KOMMeHTaTop Apxumepa
n AnonnoHma. OH Hanucan KOMMEHTapuuM K TPeM COYUHEHUAM
Apxumega «O wape n unnmHgpe», «M3mepeHne kpyra» n «O pas-
HOBECUMW MMIOCKOCTEM» U K NepBbIM YeTbipeM KHMram «KOHWYeCKUX
ceyeHnm» ANONNOHMUS.

YueHukn [lpokna. K Hayany VI B. oTHocuTCcA TakXe MapuH
n3 Heanons B ManectuHe (npexHuin Cnxem), y4eHUK n 6uorpad
Mpokna. EMy npuHagnexuT KOMMeHTapuii K «JaHHbiM» EBKInAa,
B KOTOPOM Tr/laBHOe BHWMAaHWe Y[AeneHo BOMPOCY, 4TO cnepyet
NOHMMaTb NOJ «faHHbIM» B reomMeTpuu. MapuH yKasblBaeT, 4TO
pa3Hble aBTOpbl AaBanyW 3TOMY MOHATWUIO pasfinyHble onpejene-
HMS  ANONNOHWIA NOHMMAn noj «AaHHbIM» TO, UYTO HEWU3MEHHO,
dvopgop TO, YTO M3BECTHO, MToNEMen TO, YTO TOYHO WAM NpPUBAN-
XEHHO M3MEpeHo, a Apyrue coyetanu 3TU WAEWN CcYUTas, 4YTO 3ro
TO, YTO MOXeT 6bITb MO3HAHO. K 3TOMYy >Xe BpPEMEHW OTHOCMUTCA U
Vicngop AnekcaHApuACcKWiA, BO3rNaBAsBWMA (GUAOCOPCKYIO WKONY
B AdwuHax, maTeMaTM4yecKMe COYMHEHUS KOTOPOr0 HEWU3BECTHbI
Jaxe Mo Ha3BaHWIO, U ero npeemMHUK flamackmii u3 lamacka, 3a-
HABLUIMIA 3TOT NOCT 0K0M0 510 r., KOTOPOMY MPUNUCLIBAETCA aBTOP-
cTBo KHurm XV «Hauan» EBknuja,
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B nepBoi nonosuHe VI B. XWA y4YeHWK [amackus, KOMMeH-
TaTop Apuctotens Cumnankuin B 529 r., korga KOcTuMHKMaH B (ha-
HaTUYHOW 6Gopbbe MPOTUB «A3blYECTBa» 3anpeTWn npenogaBaHue
tdunocoomn B  AdwuHax, CUMNANKUIA  3MUTPUPOBAN  BMeCTe
co csBoum yuyutenem B [lepcuto, HO B 533 rogy OH BepHyJscH
BHOBb B A(uHbl B CcBOEM KOMMEHTapMum OH MNPUBOAUT [Be
06WMpPHbIE BbiAEPXKKM u3 «McTopun reometrpuu» EBpema. CuM-
NAWKWUH Hanucan TakXe KOoMMeHTapuii K kHure | «Havan»
EBknupa.

Ha CuMNAMKWKM 3aKaHYMBaAETCA MCTOPUSA A3bl4eCcKOolW MaTeMa-
TWKW, pa3BMBaBLUEWCA Ha Trpevyeckom A3blke. Bonee nosgHue
mMaTeMaTWKW, nucaslMe MO-rpevyeckn, ObIIN XpUCTUaHaMu, Mbl
pacCMOTpPUM UX TPyAbl B rnaBe 0 MaTemMaTUKe B CpefHEBEKOBOWA
Espone.

MaTemaTuka nocnefHero Beka 3anafjHoli Pumckoin umnepuwu.
Ecnn matemaTuka Ha rpeyvyeckom f3bike, ObIBLUMM OCHOBHbIM A3bl-
KOM HayKW KaK B 3/UIMHUCTUYECKWX CTpaHax, Tak WU B CTpaHax
Pumckoit umnepun, nepexusaeTr B IV—V B. ynagok, To eue
6onbwmnii ynagoK MepexuBaeT B 3TO BpemMsa MaTeMaTuMKa Ha na-
TUHCKOM A3blIKe.

OT IV Beka coxpaHuncs parMeHT NaTUHCKOro nepesBofa Bbl-
pepxek mn3 XII un X1l kHur «Havyan» EBKAupa, OWMBOYHO Ha-
3BaHHbIX 34ecb XIV n XV KHuramu. IOTa reomeTtpuyeckas pyko-
MUCb cCoXpaHunacb B BUAe NajumMmncecta — TEKCTa, MOJIyCTePTOro
C neprameHTa, nNa Kotopom B IX B. OblAM HanucaHbl Teosioruye-
CKVe pasMbllneHusa nanbl [puropus; na 3TOM >Xe MepramMeHTe
B BWAe MalMMMNCeCTOB COXPaHWIUCb W BbIgEpPXKW u3 Beprunus
n Tuta Nlneusa.

C TeyeHMem BPEMEHW MaTeMaTuU4yeCKne 3HaAHUA PUMAH CTaHo-
BATCA BCE CKy[Hee Mo cogep>aHuto. lMociegHVMM COUYMHEHUAMU,
NMEeLWMMN HEKOTOPOe OTHOLIEHME K MaTeMaTuKe, HanucaHHbIMK
B Pume po ero nageHua (445 r.), SBNAKOTCA COYMHEHUS Trpeka
Amb6pocua Teogocms Makpobusa, nossmslimnecs okono 400 r. Ma-
TeMaTukKa npejcTaB/eHa 3[4eCb HECKONbKWMMU pPaCCYXLEeHUaAMU,
paccessHHbIMU Ccpegu rpaMmmaTu4yecknuX, UCTOPUYECKUX U Mudono-
FMYECKUX CBefeHui.

MatemaTtnka B WTtanuum npu octroTtax. locne nageHusa Puma
N BO3HWKHOBEHHS B MTannm OCTroTCKOro KoponescTBa Teojopumxa
NOABNAETCA HECKONbKO MaTeMaTW4YeCKUX COUYMHEHWIA, NPpUMbIKaO-
WMXx K mateMaTuke Pumckoit mmnepum. Okono 460 r. nossuacs
«cyeT» (Caicminz) BukTopua (Mnm BuKTOpuHA), cogepxkawui
Tabnuubl Ans AeNCcTBUA C ABeHajuaTepuyHbiMU apobamu. B aess-
TUTOMHOM 3HUMKNONeauyeckom Tpyae «CaTupa» MapuyumaHa Mu-
Hea ®enukca Kanennol wn3 KapdgareHa, HanucaHHOM O0OKO/0
470 r., Bo3paetca xBana EBkAupy, O4HAKO HU TEOMETPUA, HU

16 3. Konbbian
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3eMieMepue He u3naralwTcs 3pecb. ApudpmMeTvka npeacTasBfeHa
YNCNOBO MUCTUKOW

MarHyc Aspenuii Kaccuogop (okono 475—570 r.), rocyaap-
CTBEHHbI AesATeNb 3MOXM OCTrOTOB B MTanuu, fan B CBOEM 3HLM-
kKnoneguueckom Tpyae «O6 UCKycCTBax» Mnepeckas CBefeHWI
0 TpeyeckMxX U PUMCKMX reoMeTpax W apumeTMKax, a Takxe
psifi BecbMa pacnnblBYaThbiX onpefeneHunin. Kaccumogopy npunuchbl-
BAETCSH TaKXe COuYMHeHue «McumcneHne mnacxanuit», Bblllefllee
B 562 r. MosABneHne NOJOGHbIX COYMHEHWIA, CTaBWMX 3aTeM Xxa
paKTepHbIMW AN CPeAHEBEKOBOW NUTepaTypbl, ObINO BbI3BAHO MO-
cTaHoBfeHneM Hukeickoro uepkoBHoro cobopa (325 r.). 3anpe-
Lwarluero xpuctumaHam npasgHoBaTb Macxy B O4HO BpPems C eB-
pesmu. EBpelickas nmacxa cBs3aHa C €BPEWCKUM NYHHbIM T[OAOM,
B KOTOPbIA, KoOrga pasHuua MEeXAY HUM W COMHEYHbIM TroA0M
JOCTWraeT O4HOro mecsua, BcTaBnsietcs 13- mecau. Bcnepcteue
3TOr0 fJata macxuW Mo COMHEYHOMY KaNeHAapkt sBAseTcA nepe
OBWXHOW. TM03TOMy 6bI/10 YCTAHOBMEHO, YTO XpUCTMAHCKaa nacxa
JO/MKHa npa3fHOBaTbCA B BOCKPeCeHbe Moc/fe NepBoro HOBO-
NYHWA, HacTynawowero nocne BeCeHHEro paBHOAEHCTBUA, a B
cnyyae, Korga 9TW faTbl CcOBMajalwT, B Cleaytollee 3a 3ToW
faToii BOCKpeceHbe. Takmm 06pa3om, 3afjaya cocTosna B TOM,
yToObl 3HaTb, Ha Kakue AHW B Hefdene BbIMaAyT [LeHb BECEHHErO
PaBHOAEHCTBUS W AeHb GMIKALIEro Mocne Hero MOAHONYHMUS, YTO
3aBUCUT OT ONpeflefieHHbIX LWUKOB, cofepXawmux 6e3 octaTka Kak
CO/IHEYHbIN, TaK U NYHHbIA rod. Hukelckuit cobop NpuHAN owu-
604YHO 19 CONMHEYHbIX NeT paBHbIMKU 235 NYHHbIM MecsiLaM BMecTO

235 wMecaues, U, npumepHo, 1 yacam. Bckope yb6eannucb

B HEoOXOAMMOCTM WUCMPaBUTb 3Ty OWMWUGKY, M HavyaaucCb MNOWUCKU
TOYHOr0 COOTHOLUEHUS,, TaK Ha3blBAEMOr0O «30/10TOF0 YuCaa», WK
anakTa.

Lpyrod rocyfapcTBeHHbIi fAeATeNlb TOr0 >XXe BPeMeHu, Apyr
Kaccuopopa, ¢unoco-HeonnatoHnK AHuumnin MaHnuii CeBepuH
Bosumnii (poauncs okono 480 r., Ka3HeH B 524 r.), yuyusluiica B
AdunHax, aBTOp KOMMEHTapueB K /IOTUYECKUM COYUHEHUAM Apu-
ctotens u lMopdupusa, TpaktTata «O My3blKe» U TEONOTMYECKU-
3TUYecKoro npoussegeHns «O6 yTelweHUn dunocodueirn», nucan
TaK)XXe maTemaTtuyeckue paboTbl. He 6yayunm AapoBUTbIM MaTeMma-
TMKOM, Bo3unii 3aHMMaeT TeM He MeHee BMAHOe MeCTO B UCTOpUY
3TON Hayku 6narogaps ero nepesogam. OH nepeBen «Apudme-
TUKYy» HukKoMaxa, a Tak)e nepBble Tpu KHUIUM «Hauyan» EBknupa.
Bnpouyem, 3TO 6blAIM He TOYHbIE NEPeBOAbl, a MPUCMOCOBNEHHbIE;
B KHUTY HuKOoMaxa 6biiyv BKAKOUYEHbI YUC/IEHHbIE MPUMEPbLI, BKHU
rax EBknupga bosauyumini onycTun pgokasatenbcTBa. boayuto npunu-
cbiBaloTCA «BBegeHUe B apuMeTUKy», «BBefleHNe B reOMeTpuio»,
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paBHO KakK W acTPOHOMUYECKME COUYUHEHUS, PYKOMUCU KOTO-
pbiX coxpaHunuce c¢ IX B. lepBoe npeacTaBnseT coboli o6bpa-
60TKy «ApudmeTuku» HMKOMaxa, NpUYEM He B BbIFTOAHYIO
CTOPOHY.

B uenom, 3TO COYMHeHMe MOKasblBaeT, YTO ero aBTOp HejocTa-
TOYHO pasbupancs B npeameTe. Co3gaHHoe B CpefHue Beka BO-
KPYr 3TOr0 COYMHEHWS MoYTeHue O0O6bACHAEeTCHA KakK pa3 ero He-
MOHATHOCTbID, & TakXe TeM HUMOGOM My4eHMYecTBa, KOTOPbIM Ka-
TonMueckas LepKOoBb OKpyxwuna Boaumsa. OHa npoBo3rnacuna ero
60pHOM NpPOTUB apUaHCKOW «epecu» U CBATbIM, B TO BPeMs Kak
Ha [efne OM OKa3ajicid >KepTBOW MNONMTMYECKOW 60pbObI MeXxay
PUMCKO apucTokpaTueil, KOTOPOl/ OH CO4YyBCTBOBaja, U OCTroT-
CKUM Bfafbl4ecTBOM. UTO XKe KacaeTcs reomMeTpuu, To rpomagHoe
60/bLWMHCTBO 3HATOKOB CpPeAHEBEKOBLIX PYKOMWUCER cuuTaeT, 4To
3TO OfjHa W3 MHOrOYMCNEHHbIX MNOAAENOK, CTOMb PacnpoCTPaHeH-
HbIX B 3TO Bpemsi. B aTom nceBgo-bosumm, Hapsagy C M310XEHUEM
NPOCTENWNX reomeTpuyeckux-npegnoxennin ns 1, Il, a yactnuyHo
n u3 Il n IV kHnr «Havan» EBknupa, npuBedeHHbIX 6e3 goka-
3aTeNbCcTBa, [AaHO onucaHue cyeta Ha abake, Mpuyem C KOHYCO-
06pasHbIMM WaWKaMu («anekcamm»), CHabXeHHbIMU LuUppamu
oT | fo 9, v ykasaHbl MpaBuia YMHOXEHUS U AeneHus, — nocneg-
HMe BecbMa He SiCHO. HecMoTps Ha TO, YTO 3TO COYMHEHWe $B-
naetca ganbcugpukayuelr, BO3MOXHO IX—XI BB., OHO TeM He Me-
Hee [JaeT BepHOe nMpeAcTaBfieHWe 00 YpOBHe MaTemMaTUYeCKMX
3HaHWi, ecnn He camoro boauus, To BOOOLWE PUMASH 3TOW NO3A-
Hell anmoxu. UYTo e KacaeTcsi camoro bosuns, To ero 3HauyeHue
COCTOUT B TOM, 4TO 6narofiaps ero nepesojam eBpONeiickuMe Ha-
poabl nonyunnu B CpefHue Beka MepBble 3HAHUSA Tpeyvyeckoro Ma-
TemMaTM4yecKoro HacneAcTBa, 4TO BMecTe C rpomajHoli paboToil,
npofenaHHoOW B 3TOM OTHOWeHMW apabamu, eBpesMu, nepcamu,
Tagknkamu, ysbekamu, aszepbaiifxaHuamu, apmaHamMu u Aap.,
NOArOTOBMNO MaTeMaTWKy 3noxu Bo3poxpeHus.

Heo6x0AMMO yMOMSIHYTb elle COUYMHEHWe aHOHUMa u3 LllapTpa
(PpaHuMs) oTHOCALWLEeCS, BO3MOXHO, KO BpeMeHMW, NpejLecTBo-
BaBlWeMy boauuto. B Hem nnowaab TPeyronbHUKa BblYMCAAETCH
no Tak HasbiBaemoil qopmyne [epoHa, naowafb LWapoBoli no-
BEPXHOCTM KaK yyeTBepeHHas nnowagb 601bWOro Kpyra, OTHOLe-

HWe MepuMeTpa Kpyra K ero gumaMeTpy MPHUMAeTCs pPaBHbIM 2?

HO BMeCTe C TemM (hOpMy/abl MHOTFOYrO/bHbIX YKWCENn aBTOP He no-
HUMaeT, cumTas ux GopMynamu ANAA BblYUCAEHUS MOWafed MHO-
rOyrofibHMUKOB M nomelias MX MNO3TOMY Cpeau reoMeTpuyecKkoro
TekcTa.

HaligeHa Takxe natmHckas p\konucb «O6 M3MepeHUU torap
ToB» («torep\mM» — pumckas mepa 3emnm, 240 Ha 120 d¢yToO0B),

16*
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BO3MOXHO VI—VIlI BB. OHa nonHa OWWGOYHbIX MpaBua, Tak,
HanpuMmep, naowajb YeTbIPEXYTO/bHNUKA BbIYUCIAETCA KakK MpPous-
BeleHNe CpefHUX apupMeTUYeCKMX MNPOTUBOMNOMIOXHbBIX CTOPOH,

naowagb Kpyra Kak npousBefieHWe  MepumeTpa Ha camoe ceb6s,

T. € 3[eCb CuyMTaeTcs, 4yto T = 4 B 3T0l pyKONMUCU 0COBEHHO
pe3ko MpOosBUIOCH TO, YTO B MUPE PUMCKO NATUHCKOW KyNbTypbl
BCce 6O0Nblle TepAnoCb MOHMMAaHWE MNOANMHHO MaTeMaTUuyecKmx
COUYMHEHUI, YTO MaTemMaTU4ecKue 3HAHUSA, 38 UCKIOYEHUEM CaMbIX
371eMeHTapHbIX, NPUXOAUNN BO BCe 6OMbLLIUA ynajok.
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ApucTteir (‘Apisraio;, IV B. g0 H. 3.)
147, 205

ApHcTokceH (CApisrirvii>, IV B. fo
H. 3.) 197

Apuctotenb ( ApwTcTéX”?;, 384—322
fo H. 3.) 69, 71, 72, 83, 84, 94, 95,
98. 99, 106, 119—123, 126, 128,
145, 160, 185, 206, 218—220, 226,
227

1 B. po

ApuctogaH (’Ap-3rc<pavos, 452—380
0O H. 3) 74, 226
Apxumen (CNpy”~bt];, 287—212 po

H. 3.) 71, 74,89, 98, 100, 114, 116,
119, 126, 140. 149—174, 176—178,
200, 203, 204, 220, 227

ApxHT Tapeutcknii (CAsy6Tar, OK.
428—365 po H. 3.) {5 90, 93, 105,
113

Apuunbang (K. C. Arcbibalc)) 224, 225

ATtTan | ("AttaXo;, 241— 197 [0 H. 3.)
173

Axmec (oK. 2000 go H. 3.) 36 144

Awwypbanunan (VII B. fo H. 3.) 44

bann (1- Bwii) 225

banb6 (Balbus, | B. H. 3.) 196, 197

bawmakosa W. I'. 136, 227

Benn (E. T. Beii) 224

BepHynnn $ko6 (J/lacob Bernoull,
1654—1705) 187

BepHwrTelin C. H. 227

an-bupymmn (Aby-p-PeiixaH Myxammep
nbH Axmepn an-bupyHu. 9737—1048)
148

Boliep (C. B. Boyer) 224

BonbuaHo (Bernbarci Boirano. 1781—
1848) 97

Bopo3guH WN. H. 225

BoptonotTH (EMore Borlololll) 224

bosuuit (Awicinz Maniine 3everinus
Bociblus, ok. 480—524) 222, 223

BpayHMmionb (An”n3l von Brannwiibl,
1853—1908) 224

BpeitHc (E. M. Bruin ) 58, 226

Bannennyc (Mariin floban VVallenius,
1731—1773) 105

BaH pep BappgeH (B. b. van ier
V'Vaeraen) 41, 96, 225, 227

BappoH (Marcuk Tereniine Varro,
oK. 116—27 po H. 3.) 182, 196

Bep Okke (P. Ver Eecke) 227, 228

Beprunuii  (Publins Ver~LUus Maro,
70—19 po H. 3.) 221
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Becenosckuii . H. 49, 138. 225, 226
BuenaHn (V ncenro Viviani, 1022
1703) 187
Buer (Prawois Viéie, 1540—1603) 8
Buktopuii (Viciorinz, V B.) 221
BkkTopuH (BukTopuii) 221
na BwuHun  (beonariio
1452— 1519) 107
Butpysuit Monnvon (Marcuk Viiruving
Pollio, I B go H. 3) 100, 196, 197,
228
B> ipysnii  Pvi
VI—VII B.)'197
Byuar (\V. \Vuniil) 18, 225
Bbiroickuii M. A. 145, 224, 225, 227

ria Vinci,

(Viirnvius  Kuiiis,

[aneH [aXTvo>, ok. 130—200)
109

Fanuneit (Caiiieo Oaiiiei 1564- 1042)
97, 227

laHk'enb (H Hankei, 1839—1873) 77

lFaycc (Carl Prieiricii Oavks, 1777—
1855) 211

leibepr (. 1~ Heiber?) 130,
227, 228

Femun Popgocckuii  (Iejn'voi,
n. a) 174, 186 187, 218

lepaknHg ("Hp3x>e iT,;, Il B. o u. 3.)
149, 174

Fepaknut ddecckunii ('Hp3xXcrac, oK.
530—470 fo H. 3) 79, 85

Fepoavan ( Hpmbiwnac, 11 B.) 75

Fepogot (‘llpiioT*;, ok. 485—425) 69,
79, 226

Fepon AnekcaHgpuiickuii (1lpo>v, | B.
0O H 3.) 74, 126, 163, 179, 196-202,
218, 223. 228

Fepon Metpuk ('lipo , 1 B.) 190

letanbpiiv (Marino Cilieblcli, 1506—

151,

I B. O

1626) 175
Furin (Hv8inii5, I—I11 B.) 183, 197
nepoH Il B go H. 3.) 149,
150

nnatus ('rast.a, 370—415) 217

Mnnapx ( y n B A0 H 3)
184—186, 193, 200, 219

fvnnac MecanoHTckuii (‘lnna;, VI—V
B. [0 W 3) 84 94

funnuii dnugckuini Cbsac.sc, V B. fo
H 3.) 101, 102, 118, 215

Fvnnokpat Xwuocckuii  ( 1an3y.p3TT];,

V  B.fown 3.) 103—105 127, 130, 168

Muneuk.i  (TiixWr, 1
87, 107 145 167
[066¢c (TitoTak Hobbes, 1588—1679)

130

B. A0 H. 3.)

YKABATENb

Fomep ( Ojnt(po;, IX—VIII B. g0 H. 3.)
74, 83, 225

FondgHep (Tii. Hopiner) 226

logpman (1. E. HolTann) 224

puropuit (Ore”orink, 1X B.) 221

po3Hbiii (Beiibcli Hrorny) 60

Fyney (P. Hullacli) 228

MonbgeH (Pawml Cuiciin,
205

lMoHTep (5 Oiinllier) 228

1577—1643)

Oanb B. WN. (1801—1872) 225
Oamackuii  ([ap33x a;, Ok. 458—533)
228

OepnekHHp (Piciiarii Oelekinri. 1831—
1916) 140

DOekapt (Kené OescarieB, 1596—1650)
89, 175. 176

Oemokput (Ar@.oxun-0;, oK. 460—370)

70, 71, 79, 85, 96—98. 100, 114
160, 226
OunHoctpat (fivag-pa-y, IV B. go

n. 3.) 102, 103, 118
Ovoren Naspuun  (Jlio-"-~c AsrpTior,
I B.) 91, 97, 98, 100
Ovokn (Qiovr?, Il B. go H 3.) 107,
167, 170
OvoganTt (Nlincam-0:, Il B.) 73, 74,
178. 193. 20b—214, 217, 228
LOo6puuep (M. Qobriirer) 220
OomHuH (Oauvivac, V B.) 219
HdopogHoe A B 105
Oocugein (Owism.-, Il B.
148, 152, 155, 158
OparyHos A. A. 225
Oyay (XX XVII B. o H. 3.) 36
0°Ypxk (M. |. O'Oose) 228

fo n. 3.)

Esgem [epramckuit (E*BTym;, Il B
[0 H. 3) 171

Esgem Popocckuit (E or”o;, IV B go
n 3.) 70, 72 103 218

Espgokc KHupackuit (E;.n4.,, ok 408—
355 go H 3.) 98 100 105, 107, 109,
113— 115, 119 135, 140, H4. 147,
154, 168 187

Esknug (EixAnsT.T, IV 1l B. g0 H.3.)
70—72, 86, 89, 90. 92, 93, 98. 100,
102, 103, 105 107 109, 112, 113,
116, 119, 120, 123, 126, 127, 129—
150,
186-189, 199 200 203, 205, 206,
217—222, 226 227

EBTOKHH (FCA-.orn,- VI B. o H. 3.) 74,
118, 157, 170, 186, 219

166, 167. 171 173, 176, 177,
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X inbcon (E. Niizon) 204

3eunogop (Y/\r,bbipoi, 1HI—II B. Ao u. 3.)
167, 171

3eHOH CwupoHckuii (2r,biv, 111—1 B.
no ii. 3.) 186, 218

3eHOH 3Jneiicknii  (2r\ii>m, V. B. go
H. 3.) 94—96

NeH Wpak (A6y Hacp MaHcyp u6bH

Mpak, X—XI B.) 228

W.uxoreH (1—II TeicaveneTune 4o H. 3.)
36

Wcugop AnekcaHgpuiickuii  (loiowpo;,
VI B.) 220

Wengop Munetckuin (loiiiiipo;, VI B.)
145

Wcokpar (looxpatr,;, V—IV B. pgo
H. 3.) 69
KaHanbepu (BowaveHinra Cavaiieri,

1598—1647) 98, 100, 150

Karan B. ®. (1869—1953) 227

Kannumax (Ks>.i;ns/0;, 111 B. Ao W. 3.)
168

KaHTop (Moriir Cantor, 1829— 1920)
11, 25, 48, 71,

Kanenna (Mariianus
Capeiia, V B.) 221

Kapnos B. W. 226, 227

Kaccuogop (Magnus Aureiins Cassio-
iiorus, ok. 475—570) 221, 222

Kennep (Jloiiann Kepier, 1571— 1630)

. 100, 119, 150, 177

Kupunn (KupiAgo;, ym. 444) 217

Konmoropos A. H. 7, 224

Konymenna (bucius fiininz Moliierains
Colurnella, 1 B.) 197

KonbmaHn 3. A. 7—9

Mineiiz Peiix

Kon u Camocckuii (Koumn, Il B. fo
H. 3.) 148, 152, 158
Konepunk  (Xlcolans CoppernicHs,

1473—1543) 148
KocseH M. 225
Kpamep (5. N. KraTter) 226
Kpay3e (Max Kraunse) 228
Kynupgx (1. 1- Cooiirige) 224
Kagxopu (Piorian Caiori, 1859— 1930)
19, 224

Nac wn3 lepmuoHa (4o;, VI—V B. go
n 3.) 82

Nesun (Hille™arc] 1,e\vy) 49, 226

Nesu-bptonb (b. Mévy-Bruiii) 12, 225

NeibHny (Oolllrient \Villielt I_eibni2,
1646—1716) 96, 130, 150, 154

144, 197, 224, 228 MeHexm (Mbocr/uo;,

YKA3ATENb 233
NleHnH Bnagumunp Wnbny N, 94, 95,
224
NeoH (Ném\ IV B. fo H. 3.) 127

NeoHapgo MH3aHckuii (Feonarrio
Piszano, ok. 1170—1230) 102

Nuiimept (Jlniins Tipperi) 225

NobauveBckuit  Hwukonah  MBaHOBWY
(1792—1856) 132

Nopwna (Oino l-oria) 215, 224, 228

Nypbe C. A. 227

Maiictpos /1. E. 145, 227

Makpobnii  (AwbrosiHz Thbeoio3ws
Macrobins, V—VI B.) 221

Maneukuin A. 226

MapuH u3 Heanonsa (blapbo;, V B.)
176, 220

MapuH u3 Tupa (Mapivo;,

Maputen (/1. Mariiin) 204

Mapkc (Kari Marx) 11, 12, 33, 34,
97, 108, 224

Mapuen.y (Marcus Ciaiki 1 Marcei-
1n8, ym. 208 po H. 3.) 150

Meiie (Anioine Meiiiei) 225

MeHenaii AnekcaHgpuiickuii (Mrvi/.m?,
-1 B.) 187—189, 205

IV B. go n. 3.)
102, 107, 109. 1M, 118, 119, 157, 168

MeHHnHr (H. P. Mannin”) 225

MeHHHHTep (K. Meiwinper) 225

MeTtpogop (MrxeoBtocoe, VI H.) 207

Mwuknyxo-Maknaii n. H. (1849— 1888)
225

Munbo (O. Miiiiauri) 276

Muwens (P. H. Miciiei) 226

MuuweHko @. . 226

Monoawuin B. H. 145, 227

MopraH (/. Mor~an) 15, 225

Mopgvxain-bontosckoit A. 4. (1876—
1952) 130, 147, 226, 227

Mopnun (5. O. Moriey) 225

| B.) 195

Heilirebayap (OHo Meu cbaner) 44,
49, 56, 57, 184, 225, 226

Hmkomax (M'-xop-ayo;, | B.) 77, 78,
189, 215, 222, 228
Hukomeg (K'yau.r/~;:, 1l B. go H. 9.)

107, 167, 169, 170

Masnos W. 1l. (1849—1936) 12, 225

Mann (Maswo;, 11 B.) 107, 127, 146,
147, 163, 168, 169, 170,175, 186, 199,
202—206, 214, 216, 218

Mapmenng (Ma™mx-viér,?, V B. f0 H.a.)
4



234 VIMEHHOW

Mackanb Bnes (Biaise Pascal, 1623—
1662) 169, 227
Mackanb  3Tben (Eiienne
1588—1651) 169, 170
Melipap (P. Peyrarri) 227
MeATOH (N eixwv, IV B.) 216
Mennb y. Pell, 1610—1685) 164
MepBywunH WMBaH MuxeeBuy (1827—
1900) 139
MepenenkHH WN. N. 42
MeTposckuii ®. A. 228
MeTpyweBckHl ®. .
227
Mut (T. E. Pee!) 225
Mudarop (IbWa”6pa;, VI B. o u. 3.)
54,

Pascai,

(1785— 1848)

82, 83, 85, 89—93, 117, 134, 203

YKASATE/b

CatTeptBainit (E. 3a(ieriinvaiie) 225

Csuna (Xowbag, X B.) 217

CepeH (Irpy”oc, IV B.) 217

Cecoctpuc (U ToicA4yenetTne [O H. 3.)
69

Cumnnnknin (X*xXiuoc, VI B., ym. 549)
106, 195, 227

Cokpat (Ew>/.psmr,5, 469—399 ao H. 3.)
108, 110

CocureH (Eoo0iTiv,

| BeK [0 H. 3.)

196
Cnop (Exiio;, 1l B.) 107, 215
CteBuH (5iwon 3ievin, 1548—1620)
227

Ctokc (/1. 1,. 6iockB) 226
CTtpoiik (Jirk Jflan 3irmik) 225

MnatoH (liXauv, 429—348 fo H. 3.) CrTpyse B. B. 36, 225
73 79, 85, 90, 91, 97, 105, 107-111, .
122, 126, 127, 131, 132, 145, 168 TaHHepu (Pami Tannery, 1843— 1904)
218, 226, 227 77, 82, 187, 226

Maunmnit  (Oaivk  Piiniuk  6ceuniins  TeBauid u3 Marnesun (®rO3ioc, 1V B.
Maior, 23—79) 181, 196 A0 H.3.) 127

MnotuH (IFATbO;, 204—269) 215

Mnytapx (W.o-itapyn, ok. 50— 120)
91, 107

Monon I. H. 226 >27

Mopoupuii (Ibp9'ip'.c;, 233—304) 215,
218, 219

MocupoHwnii  (ib3eiBiivioi, 135—51 po
H. 3.) 186, 218

Mpokn (MuyAoc o Aiaooybl, 410—485)
70, 72, 91, 100, 127, 134, 146, 147,
169, 186, 194, 218, 219, 226

Mpotarop (Mpota-yopm, 480—411 po

H. 3.) 107, 130

Mtonemeir | CoTep (ilxoXe;nsi.0;, ym.
283 po H. 3.) 127

Mtonemeid 1l 3Bepret (MT0Xepatw;,

yM. 222 10 H. 3.) 168

Mtonemeii IV ®unownarop (MraXcparoc,
yM. 204 fo H. 3) 168

MTonemei Knasguii (IvXabbto?.
MoXeuaToe, 1l B) 185, 189—195, 199
200, 216, 218—220, 228

PaiiHg (Henry P?liincl) 36, 225

Peii (Abel Key) 94, 227

Peiigemciictep  (Karl
226

PoseHtenbs 6. A. 9, 228

Pei<3erei8ier)

Cabut ubH
Cabut un6H

»26—901) 89
CapTtoH (Oeorpge 3anown) 225

Koppa
Koppa

(Aby-n-XacaH
an-XappaHu,

Telinop (E. Tayior) 225

Teopop KupeHckuin (©eobwpo;, V B.
fo H. 3.) 107, 112

Teogocuit (8ro6rino;, Il B.
176 177. 188, 205

Teon AnekcaHgpuiickuii (Bewv, IV B.)
148, 190, 216, 217

TeateT AduHckuii (Besiriiroe, IV B.
o H. 3.) 107, 112, 142, 144

Tmzmapm,cg (Bu;n2i(8a5, IV B. O H. 3.)
e

[0 H. 3.)

TumuyeHko W. 1O. (1862—1939) 49,
224, 227

Tut MneHit (Tiine Eivine, 59 fOH. 3.—
17) 149, 221

Tonctoit Jlee Hukonaesuy (1828—
1910) 226

Tpaun (Marcus  I/lpin3  Traianuk,
53—117) 198

Tpondgke (Jloilannes Tropike, 1866—
1939) 225

Typaes bopnc AnekcaHaposuy
(1868— 1iy20) 3

Topo-AaHvxeH (P. Titreau-Oanein)
44, 226
Ynenvan (Ooinicws [Jlpiawis, OK.

175—228) 198

danec (Osl%i, oK. 624—548 [0 H. 3.)
79—81, 92, 132

depma (Pierre PerTai.
89, 150, 176, 212

deTTBelic (E. Pellxveis) 224

1901— 1665)
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duboHavum (JleoHapgo MusaHckuii) 102
duguii  (deiB'o5, Ul B. fo H. 3.) 149

dOUNoH BuzaHTUnCKUA (viAwv, |l B.
fo H. 3.) 107

®orenb (Kuri Vo ei) 225

®oma  AkBuHckuin  (TlioTaB, OK.

1225—1274) 204
doxt b. A. 227
®paese (A. Praiee) 111, 226
®paHk (E Prank) 83, 226
®pugeneitn (O. Priciieiein) 226
®poHTUH (3exink Jiiiins  Pronl.nuk,
oK. 40—103) 197
Xusc (TloTas I-illle Heaib, 1861—
1940) 151, 227

Leiiten (Hieronywiik Oeor™ Xcullien,
1839— 1920) 96, 136, 157, 177, 224
LHuepoH (Marcu3 Tuliiik Cicero,
106—43 po n. 3.) 149, 150, 183, 186

Ypanmma (A. Crl\valina) 166, 227
YeboTapes H. ' (1894—1947) 105

YKA3ATENb 235

Yeiic (A. Cliace) 225
LW pagep (O. 3ciirarier) 225

diizeHwTeaTep (N Elsenslariler) 225
JHrenbc (Prieriricii Enpek) 13, 30,
33, 97, 125, 166, 167, 224
3nadpoaut (Epapiiroriiink, W B.) 197
JpatoctheH (‘EpatooBévT]?, 276— 194
8o H. 3.) 151, 155, 167—169
3pukuH (Epixv05, Il B.) 203

KOnnan CanbBuaH (.Iuiianus 3aivianus,
Il B.) 199

o nuit Llesapb (Ca]u8 fuiine Caesar,
104—44 po H. 3.) 195

KOcTuHmnad (Nii8(wiann8, 483—565) 220

FOwkesny A. T. 7—9, 154, 224, 227

FOwkesuy M. C. (1873—1945) 224

AroguHekwi K. 121

Am6nux (’lin5?ayoi, ok. 250—325) 89,
168, 215

AHosBckaa C. A. 225
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