JEKIJUA 3
[IEPBBIE MATEMATUYECKUE TEOPUU B AHTUYHOM I'PELTUN

Matematuka apeBHero Erunra n BaBuioHa OTHOCHTCS K IEpHOAY 3apoKACHUS MaTeMaTHKH. CrieTyroniuii
MIEPHO/T Ha3bIBAETCSI IIEPHUOIOM DIIEMEHTAPHONW MAaTEMAaTHKH. XapaKTepHBIM 00CTOSATELCTBOM, TTO3BOJISIFOLIIMM BBI-
JIeIUTH Ha4yaJslo 3TOro MEepPUo/a, SBISIETCS pAaCCMOTPEHUE HApsAY € Y3KOIIPAKTUIECKUMH 33 JauaMi CUCTEM OCHOB-
HBIX Wil B OT/ICNIBHBIX 00JIACTSAX MAaTEMAaTUKH. JTH CHCTEMBI 000011a] I MaTeMaTHUECKYIO TPAKTUKY M OTPa)Kalu
00bEKTUBHBIE 3aKOHOMEPHOCTH MaTEMaTHYECKOT0 MBIIIICHUS Jfoeid. OHU SBJSUTHCH IIEPBBIMA MaTeMAaTHYECKUMHU
teopusimu. [Iporiecc ux GopMHupoOBaHUS SBISIICS YacThiO Ooliee 00ILEro mporecca CTaHOBJICHHUS IEPBBIX €CTECTBEH-
HOHay4HBIX Teopuii. Kitaccuueckum rmpumepom oOpa3oBaHUsi MATEMAaTHYECKUX TEOPHH M CTaHOBJICHHS MaTEMaTUKU
KaK HayKH ABJISETCS MaTeMaTuKa JApeBHel [ perun.

B nepuon VI—IV BB. 10 H. 3., KOTOPBI MBI 371€Ch Oy/IeM paccMaTpuBaTh, aHTHYHAs ['perys npencrasisia
c000i1 COBOKYITHOCTB pabOoBIIa/IENIbYeCKUX TOCYAaPCTB — IMOJIHUCOB (TOPOIOB), BEAYIIUX OXKUBJICHHYIO TOPTOBIIIO
KaK MEXIy cCOOOM, Tak U ¢ IPyruMu rocymapcrsamMu CpeauseMHOMOpcKoro dacceiina: Erunrom, ®unukuei, [1ep-
cueil u T. 1. B rocynapctBax anTuuHOM I"peniny TeXHUKa, HayKa U KYJIbTypa JOCTHIJIM BEICOKOTO YPOBHS, O YEM
CBUJIETENBCTBYIOT C OOJIBIIOH YOEANTEIHHOCTHIO COXpaHUBIIINECS PEKPACHbIE TaMsATHUKH. Jlomeniue 1o Hac ec-
TECTBEHHOHAYYHbIE U (hritocodckre TpyIbl aHTUUHBIX YYEHBIX U CBEACHHS O HUX MOKA3ajH, YTO B ApeBHel [ penuu
CIIOKUJIMCH BCE OCHOBHBIE THUITBI MUPOBO33PEHUM, JeHCTBOBAIN €CTECTBEHHOHAYYHbIE IIKOIBI. Beqyiiee Mecto
Cpey IPEUYECKUX HATYPPIIOCOPCKHUX IIKOJI MOCIeA0BaTeIbHO 3anuMau: uonuiickas (VII-VI BB. no H. 3.), nuda-
ropeiickas (VI—V BB. 10 H. 3.) u aduHCKas (CO BTOPOH MOJOBUHEI V B. 0 H. 3.). B 3THX mikonax ¢ GonbIoi moi-
HOTOH U 00CTOSITENLHOCTBIO pa3padaThIBAIMCh U MATEMATHIECKHE BOIPOCHI.

Bxiag 3THX IIKOJ B pa3BUTHE HAYKU OKa3ajcsd HACTOJIBKO 3HAYUTENBHBIM, YTO JJa)Ke B Hallle BPEMsI «Te0-
peTHYecKoe eCTECTBO3HAHHUE, €CIIH OHO XO0UYeT NMPOCIECAUTh UCTOPUIO BOSHUKHOBEHHS U PAa3BUTHUS CBOMX TeIlepell-
HUX OOIINX MOJOKEHUH, BEIHYXKIEHO BO3BPALIATHCS K TPEKaM»»

OO0patumcst ¢ 3TOM 1ETIbI0 K TpekaM U MbL. [Ipu 3TOM MBI He OynieM, pasyMeercsi, IPEeTeH10BaTh Ha MOHO-
rpaguyeckoe onrcaHue Ooraroil pakTaMu UCTOPHH aHTUYHON MaTeMaTHku. KocHeMcst TN OTAEIbHBIX BOIIPOCOB,
MIPE/ICTABIISIONINX, 110 HAIIEMY MHEHHIO, HHTEPEC ISl COBPEMEHHON MaTeMaTHKHU. [IepBbIM U3 HUX BBIOEpPEM BO-
IIPOC O TOM, KaK U B CHJIy KaKuX IPUYMH BO3HUKAIOT MaTeMaTHUECKUe TeOpUH. B HCTOpuKo-MaTeMaTHn4eckoM Iia-
HE 3TO MPUBOJHUT HAC K BOMPOCY O MYTAX NMPeoOpa30BaHUs HAKOIUIEHHBIX MaTEMaTU4YECKUX (PaKTOB, BOCIIPHHSTHIX U
YCBOEHHBIX I'PEKaMH, B TEOPETUYECKYIO HAYKY.

B nocnenyronux neKuusaxX Mbl OCTAHOBUMCSI Ha IIEPBBIX aKCHOMATUYECKUX ITOCTPOSHUSIX aHTUYHOM MaTe-
MAaTHKH, Ha pa3paboTke MHPUHUTE3UMAIILHBIX METO/IOB U Ha aHTUYHBIX IIPO0Opa3ax aHAIUTHIECKONH T€OMETPHH.

B aHTHYHOI MaTeMaTHKe 3TOr0 BpeMEHH IPAaKTHYECKUE 3a/1a4H, CONPSUKEHHBIE C HEOOXOIMMOCTBIO apHd-
METHYECKUX BBIYUCICHUH U T€OMETPUYECKUX U3MEPEHUH U ITOCTPOEHHH, MPOIOIDKAIN UTPaTh OONBIIYIO poib. Oxn-
HAaKO HOBBIM OBLIO TO, YTO 3TH 3aJ[a4¥ TIOCTEIIEHHO OBLIM BBIZEIEHBI B OTJCIbHYIO 00JIACTh MAaTEMAaTHUKH, MOITYIHB-
LIYI0O HAaNMEHOBaHHUE JIOTUCTUKHU. B JTOrUCTUKY OBLIIM OTHECEHBI: OIEPALUH C LIEBIMHU YHCIaMH, YHCICHHOE H3BIIE-
YeHHe KOPHEH, CUeT C IIOMOIIBIO BCIIOMOTaTeNbHBIX YCTPOIMCTB, Bpozie abaka, BEIYHUCIICHUS C APOOSIMHU, YHCIEHHOE
peleHue 3aaay, CBOAAIIMXCS K YpaBHEHHUSM 1-if 1 2-1 cTeneHH, NPaKTHYECKUE BEIYUCITUTEIbHBIE U KOHCTPYKTHB-
HBIE 3aJ]a4U ApXUTEKTYPBhI, 3eMIIEMEPHS U T. A.

B T0 xe Bpems yxe B mikose [Ingaropa n3 apudmerrku Obiia BeIIeIeHa B OTACNBHYIO 001aCTh TEOPUs
YHCeJI, T. €. COBOKYITHOCTh MaTEMAaTHUECKUX 3HAHUH, OTHOCSIIIMXCS K OOLIMM CBOMCTBaM OIEpalvii ¢ HaTypaJbHbI-
MU yuciIaMu. B 3T0 Bpemst yxke cTany U3BECTHBIMU CITOCOOBI CYMMHUPOBAHUSI IPOCTEHIIINX apu(METHUECKHX TTPO-
rpeccui.

Hapsiny ¢ reomerpruieckiM J0Ka3aTenbCcTBOM TeopeMbl [Indaropa Obu1 HalinieH croco0d OTHICKaHUS HEOT-
PaHUYEHHOTO PsJia TPOEK «IH(aropoBbIX» Ynces. BbUTo OTKPBITO MHOI'O MaTeMaTHYECKUX 3aKOHOMEPHOCTEH Teo-
puu My3bIku. OcoOEHHOCTBIO MIKOJIbI [Indaropa sSBISIOCH TO, YTO OT/AENBHBIM YUCIaM U YHCIOBBIM COOTHOIICHHSIM
MIPUITUCHIBAINCH TANHCTBEHHBIE, Marn4ecKue CBOICTBA, a caMO 3aHATHE Teopueil yucen paccMaTpUBaIOCh KaK yael
«M30paHHBIX» M «IIOCBSIIEHHBIX». UNCIOBOW MUCTHIIM3M MU(Aaropeies, pa3yMeeTcs, IMell He €CTECTBEHHOHAYY-
HOE, a COLIMAIbHO-TTOJIUTUYECKOE IIPOUCX 0K ICHHE.

B TOT )€ nepro BpeMeHH MPOUCXOUITN a0CTParupOBaHUE U CUCTEMATU3aIHs TeOMETPHIECKUX CBEIe-
Hull. Beun HanmucaHb! crienyaIbHbIe KHUTH, U3Jararoline cIOKHUBIIYIOCS K TOMY BPEMEHH CUCTEMY I€OMEeTpHUH.
TaxoBsl ObuTH, HartpuMep, «Hauanay ['unmokpara Xuocckoro. B reomerpuuecknx paborax BBOIUIUCH U COBEP-
LIEHCTBOBAJIMCH IPUEMBI TEOMETPUUYECKOTO JOKa3aTelbCcTBa. PaccMaTpuBannch, B yacTHOCTH, Teopema [Tudaropa,
3a[auy 0 KBaJpaType Kpyra, TPUCEKIIUH yIJia,. yABOCHUE Ky0a, KBaJpUpOBaHKe psia IUIONIaIeH, B TOM YHCIIe Orpa-
HUYEHHBIX KPUBBIMHU JINHUASMH.

OpHOM U3 NMEPBBIX MOOYIUTENBHBIX MIPUYXH K CO3JIAHUI0 MATEMAaTHYECKUX TEOPHH SIBUJIOCH OTKPBITHE HP-
palMOHAILHOCTH, BHAYAJIE B BU/IE YCTAHOBIICHHS T€OMETPHYECKOr0 (haKTa HECOU3ZMEPUMOCTH JIBYX OTPE3KOB. 3Ha-
YeHHUe 3TOTO I11ara B pa3BUTUN MaTEeMaTHKH TPYAHO MepeoleHuTh. C HUM B MaTEMATUKY BOLLIO TaKOE ITOHATHE,



KOTOPOE MPEACTABIISCT COOOM CIOKHYIO MATEMAaTHUECKYIO a0CTPaKIINIO, HE MMEIONIYIO JOCTATOYHO MPOYHOM OMOo-
PBI B IOHAYYHOM OOIIICUEIOBEUECKOM OIIBITE.

EnBa v He mepBo# OTKPHITONH HPPANHOHATEHOCTHIO SABHJICSA KOPEHB U3 2. MOXXHO Mpenonararh, 4To hc-
XOHBIM ITYHKTOM 3TOTO OTKPBITHS OBLIH MOIBITKHA HANTH OOIIYIO MEPY C TIOMOIIBIO aJrOPUTMA MOCIEeA0BATEIbHO-
T'O BBIYUTAHMS, U3BECTHOTO MO/l UMEHEM anroputMma EBkinza. Bo3aMOXHO, 4TO HEKOTOPYIO MOOYAUTENBHYIO POIIb
ChITpaJia 3a/a4a MaTeMAaTHIECKO TEOPHU MY3bIKU: JIeJICHHE OKTABbI, IPUBOAIICH K PElICHUI0 mpormopuuu 1: n =
n: 2. He mocnemHiow poib, Mo-BUIUMOMY, UTPaJl ¥ XapaKTePHbIHA sl MU(aropeicKoi MIKOJIb 00l HHTEpeC K
npobiIeMaM TEOpUH YHCEl.

OueHb paHO CTalo U3BECTHBIM JIPEBHUM IPEKaM JIOTHIECKH CTPOroe J0Ka3aTeIbCTBO UPPAIIMOHATIBHOCTH
MYTEM CBEICHUS K TPOTHBOPEUHIO.

Jlnis1 viccremoBaHuUsI BHOBh OTKPBIBAEMBIX KBAIPATHUHBIX HPPAIIMOHATBHOCTEH Cpa3y jke 0Ka3anoch HeoO-
XOIUMBIM pa3padoTaTh TEOPHIO ACTUMOCTH.

[MosiBneHUE UPPAHOHATEHOCTEH 03HAYATIO JUISl HEOKPETIIel TPeuecKoll MaTeMATHKH OJTHOBPEMEHHOE I10-
SIBJICHHE CEPHhE3HBIX TPYAHOCTEH KaK B TEOPETUKO-YHCIOBOM, TaK M B TEOMETPHUUCCKOM IlTaHe. bbuia (akTuuecku
MOCTaBIICHA MO yAap BCS TEOPUSA METPUUECKOW TeOMETPHUHU 1 Teopus moaobus. Heo6XoqumMocTs Hay4HOrO OCMBbIC-
JICHUSI CYITHOCTH OTKPBITOTO SIBJICHUS U €0 COYETAHUS CO CIOKUBIITUMHUCS TIPEACTABICHUAMY MOOYAUIIA K JalTb-
HEHIIIeMy Pa3BUTHIO MATEMATHYECKUX TCOPHIA.

DTOT cheAyrouii 3Tamn ObUT 03HAMEHOBAH TOMBITKOM CO3/IaTh I HYX/l HAYYHOTO MCCIISTOBAHHUS O0IIYIO
MaTEMaTHYECKYIO TEOPHIO, IPUTOAHYIO KaK JJIs PAIIMOHATBHBIX YHCEN, TaK U JJIsl HpPalMOHANBHBIX BennuuH. Koib
CKOPO TIOCTIE OTKPBITHS HPPAIHOHATIBHOCTH 0Ka3aJ0Ch, YTO COBOKYITHOCTh T€OMETPHUCCKUX BEIUYUH (HATIPUMED,
OTpe3KOB) OoJiee MOTHA, YeM MHOXKECTBO PAIOHAIBHBIX YHCEI, TO MPEACTABUIOCH [EIeco00pa3HbIM 3TO Goree
oflIiee HCYUCIICHHE CTPOUTH B TeOMETpHUEcKoi opme. ITo ncurciienne ObLUI0 co3ano. B utepatype OHO moiy-
YHJIO Ha3BaHHE TEOMETPUUECKOM anreOpsl.

[MepBUYHBIME 3JIEMEHTAMH T'€OMETPHUIECKON anreOphl ABIIUCH OTpe3ku npsamoit. C HUMuU GbLUTH onpee-
JICHBI Bee orepanun ucuucieHus. CIoxeHne HHTEPIPETUPOBATIOCH MPUCTABICHUEM OTPE3KOB, BEIYMTAHHE — OT-
OpachIBAaHHEM OT OTPE3Ka YaCTH, PABHON BEIYMTAEMOMY OTPE3KY. YMHOKEHHE OTPE3KOB MPUBOAUIO K MTOCTPOCHHUIO
JIBYMEPHOr0 00pa3a; MpOU3BEACHHEM OTPE3KOB @ U b CUHTANICS MPAMOYTONBHUK. [Ipon3BeeHHe TPEX OTPE3KOB
JIaBAaJIo MapajuiesIeue, a MPOU3BeIeHHe OONBIEr0 YKHCIa COMHOKHTENeH B TEOMETPHUECKOMH anrebpe He MO0
OBITh paccMaTpuBaeMo. JleneHne OKa3pIBAIOCh BO3MOKHBIM JIHIIb TIPH YCIOBHHU, YTO PA3MEPHOCTH JETUMOr0
GoJblire pasmepHocTH Aenutens. OHO HHTEPIPETHPOBATIOCH SKBUBAJICHTHOM 3a/1auei PHITOKEHHS TUIONIaeH:

B reomeTpudeckyro aare6py BXOAUIA U COBOKYITHOCTh TEOMETPHIECKHX MPEI0KEHHUH, HHTEPIIPETUPYIO-
KX anrebpandecKue TOXIeCTRA.

Merton npunoxeHus IIomaneii 6pUT pacIpOCTpaHEeH U Ha CIydad PEeLIeHUs 3a1a4, CBOISIINXCS K KBaJI-
paTHBIM ypaBHEHHUsIM. [IpuMepamu TaKUX 3a71ad ABISIOTCS: OIpPe/IeTeHHEe CTOPOH MPABUIBHBIX BIIMCAHHBIX MHOTO-
YTONIBHUKOB; TaK HA3BIBAEMOE «30JI0TOC CEUCHHE» OTPE3Ka, T. €. JCICHHe OTPEe3Ka @ Ha JIBE YaCTH: X U d—X,
YJIOBIICTBOPSIOIINE COOTHOIICHHUIO HMEIOIIETO pa3HbIe Pa3HOBUIHOCTH B 3aBUCHMOCTH OT BH/Ia KBaPaTHOTO ypaB-
HEHUS.

OueBHAHO, YTO IOJOOHBII METOI AaBAJT TOJBKO OJMH MOMOKHUTEIbHBIA KOPEHb KBAIPATHOIO YPABHEHHUS.
JIpeBHHE MaTEMAaTHKH TIOHUMAITH HEOOXOAUMOCTh TakK (DOPMYITUPOBATH YCIOBHS 3a/1au TeOMETPUIECKOMH anrebpsl,
94TOOBI OHH 3aBEIOMO UMEIH MONOKHUTEIbHOE perieHre. [103ToMy Ha YCITOBHUSI 33]1a4K OHU B HEOOXOIUMBIX CITyJasx
HaKJIaIbIBAJIM OrPaHUYCHU (IHOPU3MEI, Stoptajioc).

3T0 06CTOATENHCTBO BBIABIISIIO OTPAHUYEHHOCTh 00JACTH MPUMEHEHHS METOIOB TEOMETPUUYECKOM ajreo-
pbl. Eniie 60mbiiie BO3MOKHOCTH T€OMETPUUYECKOM anredpsl OrpaHHYHUBAIIHCH H3-3a TOTO, UTO €€ 00bEKTaMH ObLITH
00pa3bl pa3MepHOCTH He Bbliie BTOpoit. COOTBETCTBYIOMIMMH CPEICTBAMH MMOCTPOCHHUS SIBISUIHCH TONBKO IIUPKYIIb U
nuHelka. MoXHO ObLIO MPEICTaBUTh ceOe B paMKax IeOMETPUIECKOM anreOpsl OMepaIiii ¢ TpPEXMEPHBIME 00pas3-
amu. ITOro, OHAKO, HE JIETATI0Ch, TOTOMY YTO JIaKe TaKas MpOCTas, Ka3aloch Obl, 3a/1aya, Kak MOCTPOCHHE Ky0a,
HMEIOIIEro 00beM BJBOE OOJbIIIE TAHHOTO, HE MOIIABATACH PEIICHUIO ¢ TIOMOIIBIO IIUPKYIIS U IHHEHKU. 3a1a4un
ke, MPUBOJIAIIMECS K YPABHEHHUSIM CTEIICHH BBIIIEC TPEThEH, Kak ObUTO YKa3aHO, OKA3hIBAIUCH B TEOMETPHUECCKOM
anredpe IPEeBHUX MPOCTO HEBO3MOXKHBIMU.

HemocTaTogyHOCTh TeOMETPUYIECKOM anreOpsl Kak 00IIeii MaTeMaTHIeCKOi Teopru ObLTa 0COOECHHO TOJI-
YEepKHYTA BBIJICIICHHEM Kilacca 3a/1a4, HETOIAOIINX CS PEIICHHIO C TIOMOIIBIO IIUPKYJIS U JuHeiiku. Cpeny 3THX
3aj1a4 Hanboee U3BECTHBI: MPoOIeMa YIBOCHUS Ky0a, TPHCEKIIHU YIia M KBaapaTyphbl Kpyra.

3aja4a 00 yaBoeHHH Ky0a, T. €. 0 MOCTPOCHUH Ky0a ¢ HeM3BECTHBIM PEOPOM X, HO UMEIOIIET0 00heM
BJIBOE OOJIBIIIE 38 JAHHOTO, CBOAUTCS K PEIICHUIO KyOMYeCKOro ypaBHEeHHs. 3amaya Oblia Ype3BhIUaiHO MOMYIIsp-
HOM, 0 YeM TOBOPHT JOMIE/IIIAs 10 HAC JIETeH Ia 0 TpPeOOBaHHH OpaKylia Ha ocTpoBe J[enoc yBeNnnuuTh BABOE 00heM
CTOSIIETO TIepel HUM KyOHYIEeCKOro )epTBeHHUKa. MHOrOYHCIICHHbBIE MOTIBITKH PEIIUTh 3TY 3824y C TOMOIIBIO
BBIYHCIICHUH B MOJIC PAIMOHABHBIX YHUCEN WK CPEJCTBAMHU T€OMETPHUUESCKON anreOpsl OKa3ainch, pasyMeercs,
HEYIaYHbIMU.



[lepBoro ycnexa B pelieHur 3To# 3ana4n goowics ['unnokpat Xuocckuii (cepeauna V B. 10 H. 3.). OH
CBEJI 3Ty 3aa4y (TouHee ToBOpsi, HECKOJIBKO Ooliee 00IIyIo 3a/1auy npeoOpa3oBaHus Mapasuieienuena B Kyo) K
3a/1aue 0 HaXOXKJCHUH JIBYX CPEIHHUX ITPOIIOPIIHOHATBHBIX.

Hcropus 3anaun 00 ynBoeHHH KyOa sSBISIETCS OAHUM M3 IIPUMEPOB TOT'0, KaK MMPOUCXOUT 00OraleHne
MaTeMaTH4eCKHX MeTo/10B. Bo3neicTBre 3ol 3a1a4n ObLIO OMHOM U3 MPUYUH TOTO, YTO KOHUYECKUE CEYEHUS BO-
LJTM B MAaTEMAaTHKY, YTO OHH CTaJM B aHTUYHOM MaTeMaTHKE CPEJCTBOM DEIlIeHHUS 3a/1a4, pelIeHHe KOTOPhIX HE BbI-
TIOJTHSIETCS C IOMOIIBIO IIUPKYIIS ¥ JIMHEWKU. Bripouem, 1u1st peleHust 3ajauu yABOSHUs Ky0a NPUMEHSUTUCH U JpY-
THe CIoco0bl. DpatocheH, HapuMep, IOCTPOMIT IPUOop (Me3051a0uit), YIOOHBIH T IPUOTMKEHHOTO YIABOCHHUS
KyOa. OiHaKO HM OMH M3 METOJIOB HE UMEJ CTOJIb OOJIBIIOTO BIHMSHHS Ha Pa3BUTHE aHTUYHOH MaTeMaTHKH, KaKk
KOHUYECKUE CEeUCHUSI.

JanpHelimas cyns0a paccMaTpuBaeMol 3a7auil CBS3aHa ¢ MPOOJIEMOI: BO3MOKHO JIA TIPUHIMITHAIBHO Pe-
LIUTH €€ MOCTPOSHHUSAMH C TIOMOIIbIO IUPKYJIS U JIMHEeHKU. BMecTte ¢ pa3BuTHeM aireOpbl MOCTAHOBKA 3a/1a41 TPH-
obpera anredpandeckyro GopMy: MOXKET JIM OIEePANUs U3BJICUCHUS KyOUUIEeCKOro KOPHS U3 PallMOHAIBHOIO YHCIIa
OBITH CBeZIeHa K KOHEUHOMY YHCITy U3BJIEUEHHI KBaApaTHOro KopHI? COMHEHHE B BO3SMOXKHOCTU TaKOT'O PEIICHHS
3aauu BbIckasain Buepsble B 1637 1. [lekapt. Ho Tonbko eme uepe3 200 ner 3a1aua ynBoeHust Kyba moiydnia
OKOHUaTenbHoe paspeureHue. B 1837 r. Banuens mokasan, 4To KyOU4ecKre UppalMoHaaIbHOCTH HE IPUHAIIEKAT
HHU TIOJIO PALMOHATBHBIX YHCEll, HU €r'0 PACUIMPEHHIO MOCPEACTBOM IPUCOSANHEHUS KBaJPATHYHBIX HPPAIMOHAIb-
HOCTeil.

Bropoii 3HamMeHnTON 3a1aueii aHTUYHOMN APEBHOCTH, HE TOAaBaBIIeCs PENICHUIO CPEJCTBAMU T€OMETPH-
4yecKol anreOpbl, ObUIa 3a/1a4a O TPUCEKLUH YIIia, T. €. O Pa3JeiIeHUH MPOU3BOJILHOTO YIJia Ha TPU PaBHBIE YaCTH.
Ora 3a/aua, KaK ¥ NpeablayIas, CBOAUTCS K PEIIeHUI0 KyOnueckoro ypaBHeHus. [103ToMy /I Hac IOJHOCTBIO
TIOHSITHO, YTO MHOT'OYHCIICHHBIE TIONBITKY IIPOU3BECTH TPUCEKIIMIO YTIiIa C IIOMOIIBIO TONBKO HUPKYJIS U JINHEHKH He
MOTJIH OBITh YCHEUTHBIMU M IPUBO/IMIIM B JIYUIIEM CIydae K CO3HAHHIO HEOOXOIMMOCTH BBEJCHUS HOBBIX METOJIOB.

Tpucekiyst yriia iMerna CToNb ke JUIMHHYIO HCTOPHIO, KaK U yJBoeHHe Kyoa. CBe/ieHne ee K KyOuueckomy
YpaBHEHHUIO OBUTO OCO3HAHO TOJIbKO K IX—X BB. H. 3. CTporoe. e J0Ka3aTelIbCTBO HEBO3MOKHOCTH TOYHOM TPHU-
CEeKIIMH YTJIa IUPKYJIEM H JIMHEHKOW €CTh IIPOCTOE CIEICTBUE U3 YIIOMSHYTOr'O BBIIIE pe3yspTaTa BaHmens.

Tperbeit U3 3HAMEHHUTBIX 3aJa4 JPEBHOCTH SBISIETCS KBajparypa Kpyra, T. €. 3a/ilaua 00 OTHICKAHUH KBa/I-
para, paBHOBEIUKOIO JaHHOMY Kpyry. DTy 3aiady B aHTUYHOH [ perun paccMaTpuBalid B 000X acleKTax: TOUHOM
u nipubkenHoM. [locneanuit moaxon K 3amaue MpUBeI K BBEACHHUIO MPUOIMKEHUs TUIOLIAI1 KPYTra BIUCAHHBIMH
WJIN ONMCAaHHBIMU MHOTOYTOJIbHUKaMH M K TIPHOJIM)KEHHBIM BBIYUCIICHUSIM Yrciia . OrpoOMHOE ke KOJTHYECTBO
TIONBITOK TOYHO KBaJIPUPOBATH KPYT K YCIEXy HE MOTJIM MPUBECTH BCIIEICTBHE TPAHCIICHICHTHOW TIPUPOJBI ATOH
3amaun. Pemenue sxe 3Tol nMpo0IeMbl pacTIHYIOCh HA MHOTO BEKOB.

Tonwko B konie XVIII B. U. JlambepT u A. JIexkanap cyMmenu A0Ka3aTh, YTO ITH HE SBIIACTCSA PAIUOHATb-
HBIM YUCIIOM. TpaHCIEHNEHTHOCTD e ATOr0 YUCHa, T. €. TOT (paKT, YTO OHO HE MOXKET OBITh KOPHEM HHKaKOTo all-
redpanyecKkoro ypaBHEHHUs C HEIbIME KO3 duimenTtamu, Obi1a qoka3ana B 1882 r. Jlunnemanom. Kcerary, B reo-
Metpun JIo6aueBckoro st HEKOTOPHIX 3HAYSHUH pajiyca napajuieIbHOCTH KBaapaTypa Kpyra paspenmma B KBaj-
PATHYHBIX UPPAIMOHATBHOCTSX.

AHTUYHBIE MaTEMATHKH, CTPEMHBIIHECS TEOPETUIECKH TOYHO PELINTh 3a/1auy O KBaJpaType Kpyra, 3Toro,
pasymeercs, He 3HaU. Ho nX ycuiust mpuHeCIn pa3BUTHIO MaTEMATHKX OOJIBIIYIO MOJIb3Y, 000TaTHB €€ HOBBIMH
¢axramu u meropamu. Tak, OblT pa3paboTaH METOJ] HCUEPIBIBAHHUS, SIBJSIBIIMICS MPEANIECTBEHHUKOM METOo/Ia Ipe-
JIETIOB (3TOT MeToJ OyeT pa3bsiCHEH N03ke). BbUTH BBeIeHbI pa3InyHble TPAHCIEHICHTHBIE KPUBBIE, B IIEPBYIO
ouepens KBaaparpuca. HakoHen, BriepBble B UCTOPUM MaTEMAaTUKU ObUIM Hal/IeHbI KBaJpupyemMble (GUTypbl, orpa-
HUYEHHBIE KPUBBIMU JIHHUAMU. MBI IMEEM 371€Ch B BUJTy JIYHOUKH (MeHUCKH) [ unmokpaTa Xuocckoro, 00pa3oBaH-
HBIE TyTaM¥ OKPY)KHOCTEH.

HccnenoBanus ['unmokpara onuparoTcs Ha TEOPEMY, YTO B Kpyrax IUIOMIAAN TOJO0OHBIX CETMEHTOB IIPO-
MOPLIMOHANIEHEI KBaJIpaTaM JIMaMeTPOB.

OTKpBITHE HECOU3MEPUMOCTEH, KaK MBI YK€ YKa3bIBaJIU, IIOCTABIJIO B TSDKEJIOE MOJIOKEHUE BCIO METpUYe-
CKYIO 4aCTh T€OMETPHH, TEOPHUIO TTIOA00HS U T€ pa3eibl MAaTEMAaTHKH, TJIe PUXOJUIOCH MOJIb30BAThCSl HAYaIbHBIMU
(opMaMu MOHATHIT HEPEPBHIBHOCTH, ITPEAEIBHOTO IepeXxo/ia  T. M. TeopHs palMoHaIbHBIX YHCEN Y)Ke He MOrJia
CIIY)KHTh OCHOBOH 3THX pa3/IeioB MaTeMaTuky. Tak, osBlIeHHe UPPAaLMOHATILHOCTEH 00YCIIOBUIIO HEOOXOAUMOCTh
co3JaHusl o0IIeH TeOpUU OTHOIICHUH, CIIOCOOHO# JaTh ONpeIesieHHs] 1 BBECTH OIEpPaLUH, TPUMEHUMBIE KaK JUIs
PAIMOHATBHBIX, TAK U JUI1 UPPAHOHAIBHBIX BETUYNH.

[epBOHaUaIEHOM OCHOBOW TEOPHH OTHOIIECHUH aHTHYHOW APEBHOCTH SIBJISLICS JITOPUTM TIOIIEPEMEHHOTO
BBIYMTAHMsI, U3BECTHBIN 1TO]] MMeHeM anroputMma EBknnpaa. B ciydae, ey 4ieHbl OTHOLICHUS] COM3MEPUMBI, Ta
Liernoyka oOpbIBaeTCs; HECOM3MEPUMOCTh HE IaeT KOHEUHOTO aJiTOpUTMa. AJITOPUTM TONEPEMEHHOT0 BEIYUTAHHS
SKBUBAJICHTEH TPECTABICHHUSM C ITIOMOIIBIO HETIPEPHIBHBIX POOEH.

OpHaKO TMONBITKA BBECTH OIIEPally HaJl OTHOIICHUSIMH, ONPEICICHHBIMEI TAKHMM 00pa3oM, cpa3y BCTPETH-
JIa cephe3HbIe MaTeMaTHuecKrue TpyaHocTH. HanpuMep, 4ToObl BBECTH YMHO)KEHHE OTHOILICHUH, Ha/l0 ObUIO HAWTH
Croco0 OIpeIeieH sl HEMTOIHbIX YaCTHBIX HEMPEPhIBHOW IpOOH — MPOMU3BECHHS Yepe3 HEToJ-Hble YaCTHBIE He-
MIPEPHIBHBIX Ipo0el — COMHOXKHUTENeH. /11t 3Toro u B Hallle BpeMs He CYIIECTBYET HUKAKOH CKOJIbKO-HUOY/Ib die-



MeHTapHO# (popMyisl. HakoHell, B TO BpeMs HE CYIISCTBOBAJIO €Ile OOIIEro MOHITHS BETMYMHBL. B cHTy 3THX 00-
CTOSATENLCTB aJITOpUTM EBKITHIA HE cerancs OCHOBOM TEOPUU OTHOIICHUH.

Crenyromasi KOHIEIINS aHTHIHOHM OOIIel TEOpUH OTHOIICHHH CBSI3bIBACTCS ¢ UMeHEM EBIokca
(0x.408 r.— ok. 355 I. 70 H. 3.). EMy ke npunuchIBaeTCs CO3MaHUE TCOPUH TPOITOPIIHIA.

B 3T0#1 Teopuu BBelIeHA TOJIBKO OJIHA OIEpAllis COCTABICHUS OTHOIICHUH, COOTBETCTBYIOMIAS OTepaIiu
YMHOKEHHS ICHCTBUTEIBHBIX Yices. ECiu CylecTBYIOT 1Ba OTHOIICHUSA @ b W b ¢, TO U3 HUX MOXHO COCTa-
BHTb OTHOIIIEHHE @ ¢. DTO OTHOILIEHUE HAa3bIBAETCS IBOMHBIM. BO3MOKHO cocTaBjIeHHE U 00lIee CIOXKHBIX OTHO-
mieHuil. BBeeHre TONBKO OHOM omepaliiiu 00bsICHIETCS TeM, UYTO Teopus EBIOKCa MPUMEHSIIACH JIUIIIb B YICHUH O
MOJJO0UH, TIe CYKHJIa OCHOBOM TCOPHUH HPOIMOPITU, U IIPU ONPEACTICHUH IUIoManeii 1 00beMOB.

MBI ke YIIOMUHATIH O HEKOTOPBIX aHAJIOTHAX MEKIY aHTHYHON TEOPUEH OTHOIICHUH U COBPEMEHHBIMU
TEOPUSIMH JCUCTBUTEIBHOrO unciia. HanbompIiee ocHOBaHUE IS MOMOOHBIX aHAJIOTHI TaeT Teopus ceueHuit [lenme-
kuHaa. OHaKo pa3nuuus MeX1y Teopuelt oTHomeHui EBokca u Teopueit ceuennit Jleaexkunna sTuM 3amedaHneM
HE MCYepIbIBatoTCs. [Ie/io B TOM, UTO IIepBas U3 HUX, XOTS U OCYIICCTRIIICT pa3OUeHHE Map IEIbIX YUCEeN Ha Kiac-
CBI, HO HE JIOKa3bIBaeT 00paTHOro. IMEHHO He OKa3bIBACTCS, UTO JTFOOOMY TAKOMY pa3OHUCHUIO COOTBETCTBYET He-
KOTOpas mapa apXUMEIOBBIX BEIUYNH, OMPEACISIONIUX 3TO pa3oueHue. KpoMe Toro, He onpeaessoTes YCIoBuU,
KOTOPBIM JTOJDKHBI YIOBJICTBOPSITH MHOXKECTBA Tap IEIBIX YKMCEIT, YTOOBI OBITh KJIACCAMU Pa3OUeHUs, T. €. He OBbITh
ITyCTBIMU, HE TIEPECEKATHCS M 00J1a1aTh CBOMCTBOM OJHOCTOPOHHOCTH JIFOOOT0 3JIEMEHTa OTHOI'0 MHOKECTBA TI0
OTHOIIICHHUIO K JTFOOOMY 3JIEMEHTY APYroro MHOXKECTBA.

Haxoner, y Jlenekunaa mpeaBapuTeIbHO ONPEICIICHBI BCE YEThIPE ACHCTBHS apr(PMETHKH, TOrIa KaK y
EBnokca BBeieHa TOJMBKO OJIHA OIEPAITUs, a MHOKECTBO Tap IIETIBIX YUCET OCTAJI0Ch HEYIOPII0YeHHbIM. VHaue
TOBOpsI, BellleCTBEHHBIE uncia JleaekuHaa o0pa3yroT mose, Torjaa Kak OTHOIIEHUS EBiokca o0pas3yroT rpymiy.

JlanpHeliee pa3BUTHE aHTHYHON TEOPHH OTHONICHHUH TOILIO MO MyTH TPAKTOBAHUS OTHOIIICHHH KaK
000O0IIEHHBIX YUCET M OTOXKACCTBICHU UX C qpo0samu. Tak mocrynamu ApXut, Apxumen, [ epoH U MHOTHE pyTUe
ydeHble. B 3TOM cka3aj0ch BIUSHHUE MPAKTUKH, TPEOOBABIICH Pa3BUTHS BHIUHUCIUTEIBHO-AITOPUTMHICCKIX METO-
JIOB U PACIpPOCTPAHEHHS UX Ha BCe 00JIee IMUPOKUE KITACCHI YHCEI.

MBI OCTAaHOBWIIUCH HA 3TOM MPUMEPE VIS TOTO, YTOOBI MOKA3aTh, YTO MATEMATHICCKUE TCOPUU aHTUUHO-
CTH UMEIOT 3a4aCTy0 MHOT'O OOIIIET0 ¢ COBPEMEHHBIMH MaTeMaTHICCKUMU TeopusiMu. OIHAKO HAJ0 YIUTHCS BCETIa
BBLICIATH CIEIU(BHUKY UX UCTOPUICCKOTO pa3BUTHSA, YTOOBI HE BIIAJIATh B OIHY U3 JIBYX OIIUOOK: OTOXICCTBICHUSI
MIPOIILIOrO C HACTOSIIUM, WJIM HUTHJIMCTHYECKOrO OTPhIBA HACTOSAIIETO OT MPOILIOro, TOrO OTPhIBA, KOTOPHIH Meia-
€T UCCIICAOBATENS CIICIBIM Mepel KOHTYPaMHU OYIyIIero.



