JEKIUA 5
VHOUHUTE3UMAJILHBIE METO/IbI B AHTUYHOM I'PEITMN. MATEMATHYECKOE TBOPYECTBO AP-
XUMEJIA

[Tpu mocTpoeHny MaTeMaTHueCcKUX TEOPUil B aHTUYHOH [ perny paHo BeIIETHICS CrielM(UIECKHNA Kitace
npo0JieM, ISl peleHust KOTOPBIX 0Ka3ajJoch HEOOXOMUMBIM HCCIIE0BATh MIPEACNbHbBIE MepeX0/Ibl, OECKOHEUHbIE
MIPOLIECCHI, HEMIPEPHIBHOCTD U T. T. YK€ OJHO U3 NEPBBIX OTKPHITUI TEOPETUIECKOT0 XapakTepa — oOHapyKeHHe
HECOM3MEPUMOCTHU BEJIMYMH — ITOCTABMIIO 3a]1auy Pal[MOHAIILHOTO 00BsSCHEHUs ITOJOOHBIX ITpobieM. B 1anHOM
cllydae OHM CBSI3aHBI: a) C HEOIPaHUYEHHOH MPOJI0KUMOCTBIO Mpoliecca HaxoKeHUs o01eit Mepsr; 0) ¢ 6ecko-
HEYHOI MaJIOCTBIO MOCIIE/IHEH U B) C TEM, YTO OHA JOJDKHA COJEPIKaThCsl OECKOHEYHOE MHOXKECTBO pa3 B CPaBHH-
BaeMbIX BenrurHaX. C 9TOi rpynmoi npoodiieer BCKope ObLIH CONMMKEHBI TeOMETPUIECKHUE, PEIIEHNE KOTOPBIX MPH-
BOJIMJIO K @HAJOTUYHBIM 3aTpyAHEHHUSIM (OIpe/eseHne OONbIIMHCTBA JUIMH, TUIOaaed 1 00bEMOB).

HexoTopbie TpyIbl aHTUYHBIX YIEHBIX UCKAM BBIXOJ U3 3THX 3aTPYIHEHUH B IPUMEHEHHH K MaTeMaTHKE
aTOMHCTHYECKUX (UIIOCOPCKUX BO33peHuil. [IpuMepoM Hanbosee pKOro BEIPayKeHUsI TOA0OHBIX UAEH SBISIETCS
HaTypdunocodcekas mkona Jemokpura (ox. 460—370 IT. 10 H. 3.). JIeMOKPHT CUNTA, YTO BCE TEJNA COCTOAT U3
0OECKOHEYHO MaJIbIX aTOMOB — IIEPBOBENMYMH. Tela pa3InyaroTcst MexIy co0oH 1o ¢popMe, MOJI0KEHHIO U CIIOCO0Y
COE/IMHEHUSI COCTABIISIONINX X aTOMOB. ATOMUCTHYECKUE B3TJISIIbI J|eMOKpUTa pacpoCcTpaHUIMCh M HAa MaTeMa-
TUKY ¥ SIBUJIUCh UCTOYHUKOM HEKOTOPBIX €r0 BBICKa3bIBAHUI O MATEMAaTHYECKUX OECKOHEYHO MAJIBIX U O IPUMEHe-
HHUH UX K ONPEENICHUI0 HEKOTOPBIX T€OMETPUYECKUX BEINYHH.

OpHaKO 0 MaTEMAaTHYECKOH CTOPOHE MOJJOOHBIX BBICKa3bIBAHUH U UCCIIEIOBAaHUN U3BECTHO CITUIIKOM Ma-
110. ['opaz o OoJiblIe U3BECTHO O BO3PAXKEHUSIX UX HAYYHBIX MPOTUBHUKOB. MBI IMEEM 371eCh B BUJLy allopiH 3€HO-
Ha (pox. ok. 500 T. 10 H. 3.), T. €. JIOTHYECKUE MapaTO0KChI, K KOTOPBIM IIPUBOIAT ITONBITKH HONy4YaTh HEPEPhIBHbIC
BEJINYMHBI U3 OECKOHEUHOTO MHOKECTBA OECKOHEUHO MaJIBIX YaCTHII.

Cpenu anopuii HanOoee U3BECTHBL: a) OUXOMOMUSL, T. €. HEBO3SMOKHOCTb OCYIIIECTBUTH JABIKEHHE, TaK
KaK IyTh MOXET OBITh JIEJTMM JI0 OECKOHEUHOCTH (TI0T10JIaM, €llie pa3 MonojiaM | T. JI.) U [T0ATOMY HaJlo MOCIeIoBa-
TENILHO TPEOI0IEBATh OECKOHEYHOE MHOXKECTBO YYaCTKOB MyTH (MaTEMaTHYECKH STO CBOJIUTCS K OTPHLIAHHIO (ak-
Ta, YTO AXuUjiniec, KOTOPHIA HE MOXKET JOTHATH Yepernaxy, Tak Kak eMy HaJI0 MOCII€A0BATENbHO JOCTUIAaTh TeX
MECT, IJIe TOJIBKO YTO HaXOAWJIACh Yepernaxa, T. €. HCUepIbIBaTh OECKOHEUHYIO MOCIIEA0BATEIEHOCTh OTPE3KOB MyTH
(MaTeMaTHYEeCKH STO OKa3aJI0Ch BO3PAYKEHUEM IIPOTHB YXKE NU3BECTHOTO TOr/a (akra, YTo JeIaeTcs HEBO3MOKHBIM,
€CJIM BPEMSI CUMTATh CYMMOMW JUCKPETHBIX MTHOBEHHH, a IIPOCTPAHCTBO — CYMMO# JUCKPETHBIX TOUYEK.

Anopun 3eHoHa yOeIUTENbHO OKA3allt, YTO, €CJIH UCKAaTh TOYHBIE JOKA3aTeNbCTBA U JIOTHYECKH UcUep-
TIBIBAIOIIME PEIICHHUS 33/1a4, HENb3sI MOJIb30BaThCsl OECKOHEYHOCTHIO, OMMPasiCh Ha HAUBHBIE aTOMHCTHYECKUE CO00-
paxenusi. [lyist mogoOHBIX Lienel HeoOX0MUMO pa3padaThiBaTh U MPUBJIEKATh METObI, COAEPIKAIIUE HAPSTY C pas-
HOBUJIHOCTSIMU CYXAEHHI 0 OECKOHEYHO MaJIbIX 3JIEMEHTHI IIPEEeIbHOT0 epexo/a.

OpHUM U3 CaMBIX PAHHUX METOJIOB TAKOT'O POJia SIBJISIETCSI METOI McuepIibiBaHus. 1300peTeHne ero oobrd-
Ho npunuckiBaroT EBokcy. [Ipumeps! ero ynorpe0neHust HaXosaTcst B 1BeHaauaToi kaure «Hauam» EBkinuna u B
psae courMHEeHu Apxumena.

Mertoj ncuepribIBaHus ObLI OTHUM U3 PaclpOCTPaHEHHBIX METOJ0B aHTHYHOW MaTeMaTuku. ViM mmpoko
nonb3oBaticst Apxumen. Panee ator merox BkiIroumi B cucreMy «Havam» EBkimun, cienas ero oCHOBOI JBeHala-
ToW KHHTH. [IpenenbHbIe Iepexoibl, JOCTUTABIIUECS PaHee YacTO B CHITY MHTYUTHUBHBIX HJIH OMITUPUUECKUX CO00-
paKeHHUH, MONIYYHIN B METO/IC UCUEPIIBIBAHUS IIEPBOE TEOPETUIECKOE O OpPMIIEHHE, HICTOPUIECKH MEPBYIO (hopMy
METo/1a MPEAENIOB.

Jlornueckast cTporocT MeToa UCYEPIILIBAHUS OCTaBAJIACh HENPEB30HAEHHOH B TeYEeHHE MHOTUX BEKOB.
Mo cymectBy Tonbko B XIX B. ObUIM ITOCTAaBIICHBI U HAYAJIH [TOJIYYaTh pa3pelieHne mpodiieMbl, HEMOCPEICTBEHHO
BBITEKAIOIIHE 13 JIOTHYECKON CYITHOCTH aHTHYHOTO MeTo/ja ncuepnbiBanus. OmHako GpopMa IocieHero obuia emie
BeCbMa HECOBEPIIEHHOW. MeTo/1 pa3BHBAJICS TOJBKO B CBSI3U C KOHKPETHBIMHU 3a7la4aMy; OH He proOpern Buaa ad-
CTPAKTHOI'0 METO/A, UIMEIOIIETr0 Pa3BUTYIO CUCTEMY HCXOIHBIX MOHATHH U eqMHO00pa3HbIe anropuTMbl. EanHeT-
BEHHOCTb Ipe/iesia JOKa3bIBalach Uil BCIKOW 3a/1a4d HAHOBO. DTOT HEJOCTATOK HE OBUT YaCTHBIM, CITy4alHBIM.
Jleno ¢ TOM, 4TO BCsiKasi MOMBITKA BBECTH 3TO JI0KAa3aTENbCTBO pa3 HABCET/Ia LIS ONPEIENIEHHOTO I0CTaTOYHO IIIH-
POKOro Kitacca 3a7ia4 Hen30eKHO BIIEKIIA 32 CO00H HEOOXOMUMOCTh OOBSICHUTD PSAJ] MOHATHH MHOUHUTE3UMAIEHOM
npupoabl. [TorpedoBaiiock ObI TaTh pallMOHATIBHOE OOBACHCHUE TIOHITH OECKOHEYHO OJTU3KOTO MPUOJIHKCHUS,
0OECKOHEYHO MaJIoi BENWYMHBI U T. 1. TpyAHOCTEH, CBA3aHHBIX C 3TUM, JPEBHUE MAaTEMATUKU HE MOTJIN MPEOIONETh.

Tem He MeHee METO]l HCUEPITBIBAHHMS JISKAI B OCHOBE MHOTUX MH()UHATE3UMAIBHBIX METOJIOB M BBIJA0-
IIMXCSl KOHKPETHBIX TIOCTHKEHUH aHTUYHBIX MaTeMaTHKOB, B IIEpBYIO ouepeab Apxumena (ok. 287— 212 rr. 10 H.
3.), KOTOPOMY NPUHAJIEKUT PUBEICHHBIHN BBIIIE IPUMEP KBaIPUPOBAHUS MapabOIMYECKOro cerMeHTa. JToT 3a-
MeuaTelbHBIN YueHbIi ObuT ypoxkeHlleM Cupakys (1okHas yacTb CUIMIMM), CBIHOM acTpOHOMa U MaTeMaTuka du-
qst. J{7st yCOBEpIIEHCTBOBAHUSI CBOMX 3HAHHWH OH COBEPIINII MOE3/KY B AJIEKCaHAPHIO, TJIe HEKOTOpOoe BpeMsi pabo-
TaJ B COTPYIHHYECTBE C IPYTUMH KPYITHEHITMMU MaTeMaTHKaMu. Bo3BpaTusiimce B Cupakysbl, ApXxume[ mpo-



JIOJDKAJT YCUIIEHHbBIE HaYYHBIE 3aHATHA. B rmocieHui nepro ®U3HN OH NPUHST JeITeIbHOE ydacTHe B 000poHe
POAHOI0 TOPOAA OT PUMCKUX 3aBOEBATENEH, PYKOBOIS TOCTPOWKOW CIIOHBIX TEXHHYECKUX COOPYKEHHUH U n300pe-
Tast Opyausi BOGHHOro Xapakrepa. Bo Bpems mrypma u B3stust Cupaky3 Apxumen ObuT yOuT, a ero OHOimoTeka u
WHCTPYMEHTBI Pa3rpaldiIeHbl.

CounHeHns1 ApxuMe/a HallMCaHbl MPEUMYIIECTBEHHO B BUJIE ITUceM. 10 HAC JIONLIH IECATh CPABHUTENBEHO
KPYIHBIX U HECKOJIBKO 00JIee MEJIKUX COYMHEHHI MaTeMaTH4ecKoro xapakrepa. OCHOBHOW 0COOEHHOCTHIO MaTemMa-
TUYECKUX COYMHEHHUH ApXHMea SBISETCS IPUMEHEHHE CTPOTUX MaTeMaTHUECKUX METOJIOB B pa3paboTKe KCIie-
PUMEHTAIBHO-TEOPETHYECKOr0 MaTepHaa 13 00JIaCTH MEXaHUKU M (PU3UKH

Takast 0COOCHHOCTH JIeNaeT TPYyasl ApXuMesa eBa JIu He Hanboliee SIpKUM 00pa3iioM pa3BUTHS MTPUKIIAI-
HBIX MaTEMaTUYECKUX 3HAaHUH, TEXHUKU BBIYHUCICHUH W HOBBIX MATEMaTUYECKUX METOJIOB, B OCOOCHHOCTH MH(QHUHU-
TE3UMaJIbHBIX, B 31I0XY [TO3JHEH aHTHYHOCTH.

MBbI He CTaBUM 337124 JIaTh NOJIHYIO XapaKTePUCTHKY COYMHEHHH ApXumesa. B cooTBeTCTBUM ¢ OCHOBHOM
LEJIbIO JIEKIIUU MBI 3[IECh PACCMOTPUM BOIIPOCHL: O B3aUMOIIPOHHUKHOBEHUH METO/IOB MAaTEMATUKH 1 MEXaHUKH B
Tpynax Apxumena, o pa3paboTKe UM METOJ[a MHTETrPaJbHBIX CyMM H 00 €ro Tak Ha3blBaeMbIX TU(QepeHInanbHbIX
MeTojax.

MHoro4HciIeHHbIe MEXaHUYeCKHe N300pETEeHHsI M OTKPBITHS ApXHUMe/ia IIHUPOKO U3BecTHBL. EMy mpuHas-
JIe)KAT: apXUMEIOB BUHT, CUCTEMBI PHIUAroB, OJIOKOB U BUHTOB JUIsl TIOMHSTHUS M TIEPEIBIKEHUS OOJIBIINX TSHKECTEH,
OIpeJIeJIeHUE COCTaBa CIIABOB B3BEUIMBAHUEM HX B BOJIE, IUTAHETAPUI, METAaTEIbHbIC MAIIMHEI U T. /1. MI3BeCTHBI U
TeopeTnyeckue paboThl Apxumesa o Mmexanuke: «O paBHOBECHH IUIOCKHUX (DPUTYPY», T/I€ U3JI0KEH 3aKOH phlyara,
«O mnaBaromux Tenax», « Kaura onop» u T. A.

B TBOpuecTBe Apxumena paboThl 0 MEXaHUKE 3aHMMAIIA HACTOJIBKO OOJIBIIOE MECTO, YTO MEXAHUYECKHE
MIPUEMBI U aHAJIOTHH TPOHHKIIH )K€ B MaTeMaTHuecKrue MeTo/Ibl. J[o HeJlaBHEero BpeMeH! O TAKOM MPOHUKHOBEHUH
Helb3s1 ObLIO CYJHUTH TOCTOBEPHO. Bompoc okoHYaTEeNHHO MPOSICHIIICS TTOCIIe TOro, Kak B 1906 1. Obu10 HaiiieHo
counnenue Apxumena «Ilociaanue k Iparocheny (3bom)» 0 MEXaHHUECCKOM METOJIC PEIICHHS TeOMETPHUICCKUX
3ajau.

B cooTBeTcTBUY ¢ HAyYHOMH TpaauIe CBOEro BpeMeH! ApXuUMe]l EPEeBOAMI JOKa3aTeIbCTBA, MOTyYeH-
HBIE METOJIOM MEXaHUYECKOH aHAJIOTHH, Ha OOIIEHPHHATHIH S3bIK METO/Ia HCUEPITBIBAHUS C 0053aTEBHBIM 3aBep-
LIEHHEM TI0CJIETHET0, B KaXKJIOM OTIEIBHOM CITy4ae, JOKa3aTeIbCTBOM OT MPOTUBHOTO.

MexaHuueckue 1 (U3NUECKHUE aHATIOTHH U B TIOCIIEYIOIINE BEKa YaCTO IPUMEHSUIUCH C YCIIEXOM ISl pe-
LIeHHs TPYJHBIX MaTeMaTHdeckux 3anad. Hanpumep, B cepeanne XVIII B. nerepOyprekuii akanemux Jl. bepraymnnu
n3 (HU3MYECKUX COOOpaKeHUH Hallell o0liee pelieHne ypaBHeHHus Kojaeoanus ctpyHsl. J{. BepHysmu nexonun u3
TOT0, YTO 3BYK, MU3/JaBa€MbIi KOJIEOIIONIEHCS CTPYHOM JUTMHBI C 3aKPETUIEHHBIMU KOHIIAMH, PaBEH CYMME OCHOBHOT'O
TOHa 1 00epToHOB. OTKIIOHEHUE (OpJMHATA) CTPYHBI B KQXKJJOH TOYKE B JIF000H MOMEHT OyJIeT paBHO ajirebpanye-
CKOl CyMMe OpZIMHAT, COOTBETCTBYIOIUX OCHOBHOMY TOHY M 00€pTOHAM JJIsl JAHHOT'O MOMEHTa BpeMeHH. MO)KHO
TaKKe yKa3zaTh, B KauecTBe pumepa, Ha b. Pumana, koropslii B cepennne XIX B. mokasan, Ucxons U3 IpeacTaBiie-
HUS O JaHHOH MOBEPXHOCTH KaK 00 OJHOPOHOM 3apsHKEHHOM ITPOBOIHHKE DIIEKTPHUYECTBA U pacCMaTpHUBasi IOTEH-
LHAJILHOE TI0JIE, YTO Ha KaXK/I0H 3aMKHYTOH PUMaHOBOMW ITOBEPXHOCTH CYIIECTBYET airedpanueckast (QyHKIUsL, OT-
JIMYHASL OT MTOCTOSTHHOM.

Crnenytomeii pa3HOBHIHOCTHIO HH(PHUIIUTE3UMAIIEHBIX METO/I0B aHTHYHOW APEBHOCTH SIBJISIETCSI METO, MO-
TYIIUH OBITh OXapaKTepU30BaHHBIM KaK METOJ MHTETrpalIbHBIX cyMM. Haunbonee sipkue npuMepbl IPUMEHEHHUS STOr0
MeTo/Ia HaXoiITCsl B counHeHns X Apxumena: «O mape u mumuHape», «O crmpanax», «O koHouaax u chepounaxy.
CyIecTBo 3TOro MeToa B IPUMEHEHHH, HAIPUMED, K BBIYHUCICHUIO 00BEMOB TeJl BPAILIEHUS], COCTOHUT B CIIEIYIO-
LIIEM: TEeJO BpalleHus pa30MBaeTcs Ha YacTH M Ka)as YacTh alllIPOKCUMHPYETCsl OITMCAHHBIM U BIIMCAHHBIM TeJla-
MU, 00bEMBI KOTOPBIX MOXHO BBHIUYUCTHTE. CyMMa 00BEMOB OITMCAHHBIX TEN OyIeT OoJblle, a CyMMa BIIMCAHHBIX
TeJl — MeHbIIe 00beMa Tena BpalleHus1. Ternepb ocTaeTcsi BHIOpaTh arpoKCUMHUPYIOIIUE CBEPXY U CHU3Y Tea Ta-
KM 00pa3oM, 4T0ObI pa3HOCTh UX 00BEMOB MOTJIa OBITH ClieJlaHa CKOJIb YTOIHO MaJIoi. ITO IOCTUraeTCs BEIOOPOM
B Ka4eCTBE YKa3aHHBIX TEJl COOTBETCTBYIOIIMX LIUIUHIPUKOB.

HaxoHern, B aHTUYHON MaTeMaTHKe PaCCMaTPUBAJIKCh U TaK Ha3bIBAEMbIE BapHAIIMOHHBIE 3a1aui. Y Ap-
XHMeJia oI00Has 3a/1a4a BCTPEYaeTcs TOJIBKO OMH pa3 — B 3aKIIIOUYUTEIBHOM MpeuIokeHn: counHenus «O mape
W LWIMHIpE». 371eCh pacCMaTpHUBAIOTCS H30IIOBEPXHOCTHBIE CETMEHTHI PA3JIMUHbBIX MIAPOB U JIOKA3bIBAETCS, YTO
CErMEHT, UMeroIInii opMy momymiapa, IMeeT HanOobIINiA 00beM. HeMHOro 1mo3/iHee BBINIO COYMHEHHE 3€HOI0-
pa, B KOTOPOM TEOPHsI H30IIEPUMETPUIECKIX (PUTyp ObLIa CTPOTO U MOJTHO pa3BUTA JJIsl MHOTOYTOJIbHUKOB, KPYTOB
1, B HEKOTOPOH CTEIeHH, JJIsl MHOTOTPaHHUKOB, IPOCTEHIINX TeJ BpameHust u i chepsl. [Ipemnoxenus skcTpe-
MaJIEHOTO XapakTepa ObLIH MIMPOKO PaclpoCTpaHeHbl B TO BpeMsi, oJ4ac HOCS HE YHCTO MaTeMaTHYeCKUH, a Mexa-
HUYCCKUI WK JaXke HAaTYpGUIOCODCKUI XapaKTep.

WuduHuTe3uManbHbIe METOABI qpeBHEH [ pennu MocIy)KUIIu KCXOIHBIM ITyHKTOM MHOTHX HCCJIEOBaHHI
ydyenbix-MaTeMaTukoB X VI u XVII BB. Oco0eHHO 4acTo MOABEPrauch U3y4eHHIo MeTosl Apxumena. JleioHur,
OJIH U3 OCHOBATEJIeH MaTeMaTH4eCKOro aHali3a, o 3TOMY IoBoay nucai: «M3yuas Tpyasl Apxumena, nepecra-
elllb YIUBIISITHCS yCIIEXaM COBPEMEHHBIX MaTEMAaTHKOB.



I/IH(l)I/IHI/ITeZiI/IMaJ'IBHBIC MECTOBbI o6pa3y10T Ty 4aCTb AHTUYHOM MaTEMaTUKH, KOTOpas q)OpMI/IpOBaJ'IaCI) o
HENOCPCACTBCHHBIM JaBJICHUEM HAYUYHO-IIPAKTHYCCKUX 3aIIPOCOB. JTa yacTh BbIXOAWJIA 3a paMKHU O6pa3yeMI)IX B TO
BpEMs 3aMKHYTBIX MAaTEMATHICCKUX CUCTEM, ITIOCTPOCHHBIX HAa OCHOBC MUHUMAJILHOI'O YMCJIa OCHOBHLIX ITOJIOKEC-
Huii. B I/IH(I)I/IHI/ITe?,I/IMaJ'H)HI)IX METOAaX MOJYYWIH IIEPBOC BIPAKECHNUEC 3JICMCHTBI HOBBIX MATCMAaTUYCCKUX CPEICTB,
MPpUBCAIINX K CO3JaHUIO aHAaJIM3a O6eckoHeuHo MabiX. OTHOIIEHHUS IPOTUBOPEUUA MEKITY COBOKYITHOCTBIO HOZ[OG-
HbIX METOAOB U 3aMKHYTBIMHU JIOTUKO-MAaTCMAaTUYECCKUMHU CUCTEMAaMH B z[peBHeﬁ FpeHI/II/I MpEeACTaBJIAIOT OAUH U3
HUCTOPUYCCKUX IIPHUMEPOB HpOTPIBOpe‘IPII;'I, SABJIAIOIINXCA Z[BPI)KyH.Ieﬁ CHJION Pa3BUTHA MATEMATUYCCKUX HAYK.



