CeprueHko N.4.
YUCHO 1,6180339... OHTONOIMNMYECKUE OCHOBAHUSA EFO MEPDI
N MATEMATUYECKUE MOLOENN NOCTPOEHUA

Bce Bewwm — cyTb uncna. Mughazop
eomeTpus eCTb NO3HaHWE BCErO CyLLEro
namon

KpaeyzonbHbim kamHem muposoli 2apmoHuU, 663 8epbl 8 KOMOPYH
ecmecmeeHHOHayYHoe MbilsieHue nuwunock bl 6onswed

yacmu cgoel npueriekamesibHoOCMU, 815eMCcs MamemMamuka.
'panm ApakensiH

MHoronukoe 4dmcno 1,6180339... yxe HECKONbKO BEKOB He [JaeT MNOKOA MaTeMaTukaMm, apxXuTektopam,
dunocodam, My3bIkaHTaM 1 eCTECTBOMCbITAaTENAM. YHMKaNbHOCTb €r0 Mepbl, Mpexae BCero B TOM, YTO OHa eCTb
BO BCEX XMBbIX (DOpPMax M OpraHMYECcKMX CTPYKTypax MnaHeTbl 3emnsi, HanpuMep, TakMx Kak KOCTHasd cucTema,
LBETbl U COLBETUA, OTHOCUTENBHO MPUMEpPHLIE NMPONOpLUN BETBEN OepeBa, YernoBedeckoro Tena, dopma OHK n
dopma Hallen ranakTukn. 91a Mepa SBNSETCS HEKUM YMCMOBbLIM KOOOM «MopoXxaatowen mogenu mupa» [1], no
[MnaToHy, OT YCTPOWCTBA BCENEHHOW A0 AYLUWN YeroBekKa.

HanucaTtb gaHHyto ctatbio MeHda nobyamna oueHka A.1.CtaxoBa, NOCTPOEHHOr0 U BbIYUCNEHHOrO MHOM
«CaKpamnbHOro npsIMOYrofibHOFO TPEeyronbHWMKa» B OTKpbITOM E-mail nepenvcke okono 40 y4aCTHUKOB,
OOMbLUMHCTBO KOTOPLIX SIBMSAIOTCA aBTopamu canTta Akagemuun TpuHuTapuama. LInTupyto KOHKPETHyH 4acTb
BbICKa3blBaHWs U3 €ro nucbma.

«MeHs1 cmywiaet Baw «cakpanbHbii  MPSIMOYTOSIbHbIA  TPEYrOfIbHUK», OTKPbITME KOTOPOro Bbl
npunuceiBaete cebe. Ho Beab 3TOT «cakpasnbHbIA TPEYroNbHUK» OblfT UCMOMb30BaH APEBHUMMU ErMATSHAMKU MpU
cosgaHum MNupamngsl Xeornca. O6 3ToM Bbl MOXETe NpounTaTh B KHUre BacloTMHCKOro «305oTas nponopums».

BoT noyemy g 6e3 ocoboro BocTopra BocnpuHumato Bawwm pabotel B o6nactu 3C. A noHumalto, 4To A He
oYeHb «ygobHbIN» Ana Bac yyeHbln. Ho «[1naTtoH — mow apyr, HO UCTUHA gopoxe». N3BuHuTe. N 9 Bbl He xoTen
npogormkaTb AUCKYyCCUIO Ha 3Ty Temy. PaboTtawnte, nybnukynte ctatbM WU KHUMK, pasBuBanite «MaTtemaTuky
MapmoHum» (Pycckuin NnpoekT). A UCTopusa paccyauT, Kakas U3 «maTemaTuk rapmoHum» bonee adpdekTnBHa ansg
NPUNOXEHUI»

Huxke, 6e3 kakux-nmbo nuuyHbix npeteH3un k A.M1.CTaxoBy M ero TBOPYECTBY, YUCTO MaTeEMaATUYECKU
[OKaxy, YTo napameTpbl «CakpanbHOro NPsMOYroflbHOro TPeyroribHUKa», BbIYUCIIEHHOrO U MOCTPOEHHOTO MHOW,
BpSA4 IM  MCMOMb30oBanucb OPEeBHMMW apxuTekTopamy ernntaH npu  ctpoutensctBe [lMupamngbl  Xeonca.
«CakpanbHbl MPSAMOYIOfbHbIA TPEYronbHUK» NnapaMmeTpamy CBOUX CTOPOH MPUHUMMAMANBHO OTNMYaeTcs OT Tex
MOZenen TpeyronbHUKOB, KOTOpble ObINU NpeanoXeHbl pasHbIMU UCCnefoBaTensaMmn B pasHble rodbl B KayecTse
MaTemaTtudeckux mopernen lNMupammnabl Xeonca. VX reometpuyeckue mMoaenu npsMoOyrofbHbIX TPeyrorbHUKOB,
UNMCTpUpyoLLME NapaMeTpbl nupamuabl Xeonca M WX OTHOLUEHUsl, OCHOBAaTerNbHO MNpoaHanuavpoBaHbl U
crpynnupoBaHbl ['paHTom ApakensHom [2], 0 Yem BydeT ckazaHo HUxe.

B wuctopum wnccnegoBaHwui, MNOHUMAHWS, BbISBEHUS W MaTtemMaTU4ecKoro MO3HaHUS OHTONOTMYECKON
cywHocTn mepbl ymicna 1,6180339... Hanbonee u3BECTHbIMU SBMSIOTCHA: «30J5I0TOE CeYeHue» OTpeska MNpsiMoMn,
yncnosble pagbl PuboHavum u Joka, ynucrnoBon TpeyronbHuK MNackansa. OnucaHnem NposBReHUst JaHHOMO Yucna,
KaKk mMaTeMaTU4eckon 3aKOHOMEPHOCTU B SBMEHUSAX [OEWCTBUTENbHOCTM, B HacTosiliee BpeMsi 3aHMMaeTcs
MHOXECTBO MCCrneAoBaTenen, CCbiNalwWmnxes Apyr Ha gpyra u Mo MHOXECTBY pa3 MOBTOPSIOWNX OOHU U Te Xe
MaTemMaTuyeckne 3HaHUS Uu3BeCTHble C BpemMeH anoxu BospoxaeHuns. B ocHoBHOM [06aBRSOTCSA TOMBKO
unncTpaumm 13 obnactu HOBbIX OTKPbITUM €CTECTBO3HaHWSA U CTpemMreHue uccnegoBaTenen CUHTe3npoBaTb
MEXANCUUNNNHAPHBIX 3HaHUSA 06 OOHOM M TOM Xe. 3TO B KOHEYHOM UTOre YCMNOXHSET NyTb K MOCTUXEHUIO NCTUHBI
MUpOyCTponcTBa. B aToM cBA3M MHOrMe mnccnegosaTenu, kak yteepxaaeT A.®.byraes, nonaraloT, YTO CerogHs
HeobxoaMMa HOBas PEBOSIIOLMOHHAA METOAOMNOrMNs, CyTh KOTOPOU BblpaXaeTCsl B CeayoLeM yTBepXOeHNN.

«Mbl gymaem, 4TO B OCHOBY TakMX MOUCKOB HEOOXOAMMO MOMOXWUTb ABa NOoxeHus. [epBoe nonoxeHue —
npupoda ycmpoeHa He Mpocmo, a 2eHuasabHO rnpocmo. 3afgada 3aknovaeTcs B TOM, YTOObl MOHATL 3Ty NPOCTOTY.
BTopoe nonoxeHune — rpupoda, Mupo3daHue umeem morsibKo 00UH-eOUHCMBEHHbIU 3aKOH, 0OUH MPUHUUI C80€20
cywiecmgosaHus...» [3]. MHorme nonaratoT, B TOM 4YucCfe M aBTOp CTaTbW, UTO — 3TO METOOO0NorMsa M NpuHUMN
«npeaycTaHOBIIEHHON rapMOHUN.,



O noruke maremaTmyeckoro nosHaHma nctuHsol I.B.JlenOHuUem

ViccnenoBaHusa aBTopa No 3asiBIEHHOW TEME ANUTENbHOE BPEMSA MPOBOAUIIMCH B COrMacun ¢ NOrMy4eckumm
NOHATUAMM U YTBEPXKAEHWUSIMW, BBeAWEro B 0OOMXO4 MNOHSATUE «NpedyCTaHOBMEHHas rapMoHusi», [otdpuaa
Bunbrenoma JlenbHmua (1646—1716), BceobGbemMMOLWEro, 3HUMKNoneanyeckoro yma dwunocoda, maremartumka
(oTkpbiBLIErO AndhepeHumnanbHoe ncumcnermne) n uanka, NCCrneaoBaBLLEro NPUHLMMBI MEXAHWKM, OCHOBATENS U
nepeoro npesngeHta bepnuHckon Akagemunm Hayk. Ero MctmHbl pasyma cnpaBeanuBbl Ans No6oro BO3MOXHOMO
Mupa.

IOnsa NenbHuua, kak n gnst MNnatoHa, NOHATUSA CKOpee SIBNSAIOTCA reOMETPUYECKUMUN NPOTOTUNAMU SBIIEHNIA
SMMMPUYECKOro Mmpa, Yem ux konusmn. OH nonaraeT, YTO MOASIMHHO Hay4yHOe 3HaHMe MOXET ObITb MOCTPOEHO
nMWb Ha NpUHUMNax pasyma, a He Ha dakTax, KOTopble UMENT CryYyanHbI U YacTHbIA xapakTep. JlenbHuuy
TpebyeT, 4TOObI ACHOCTb M OTYETNIMBOCTb 3HAHUSA ObiNM [OMOMHEHbI (OPMANibHO NOMMYECKUMU KPUTEPUSIMU
(oTcyTCcTBMEM MpOTMBOpPEUUs 1 BoobLle cobniogeHneM 3akOHOB U nNpasun (popmMarnbHON NOMUKK), a Takke, YTobbI
yTBepXaaemoe nonoxeHune 66110 NOATBEPXKAAEMO ONbITOM, NOMMYECKU U MaTeEMATUYECKM JOKa3aHO.

WcTopus noruku [4] xapaktepusyeT JlenbHuua, kak dpunocoda, crpemsaerocs npumMmupsaTe pasHoobpasHble
TOYKM 3peHnsi. OH nonaraeT, YTo He AencTByeT, To He cyllecTByeT. CyLIHOCTb BCAKON CYLLECTBYIOLLEN BELLM — B
[EeATeNnbHOCTU, aKTUBHOCTU. B 3TOM CBA3M OH KPUTUKYyeT MpPeACTaBfeHME MEXaHMYecKoro matepuanmsama o
MaTepun Kak NacCMBHOWM KOCHOM CyOCTaHLUUK, Y KOTOPOW OTCYTCTBYET BCSKOE pa3BuTUe.

JlenbHuy, TpebyeT cBedeHWst GECKOHEYHOr0 MHOXECTBA MbICNIEN K HEMHOIMM MOHATUSAM, BO3MOXHOCTb
KOTOpbIX NnBo nocTynupyeTcs, Nnbo JaeTcs onbiToM. Tak, B reoMeTpuu, No ero yTBepXAEeHWH, NyTU BCEX
OBWXYLLMXCSA TOYEK CBOAATCS BCErO NULb K ABYM ABWXKEHUAM — K OABWKEHMIO MO NPSIMON M K ABWXKEHUIO MO KPYyry.
N6o ecnu npegnocnatb 3TM ABE NIMHWMK, TO MOXHO [0Ka3aTb, YTO BO3MOXHbl BCE OPYr1e NMUHUK, KaK-TO: SNINMC,
napabona, runepbona, koHxonga, cnmparnb.

JlebHuL roBOpuUT, YTO CUHTETUYECKOE KOHCTPYKTUBHOE MOCTPOEHWE Hay4yHOro no3HaHMs CTaHOBUTCS
BO3MOXHbIM NULLb MOCMe TOro, Kak COBEPLUEH aHanu3 MOHSATUA Ha WX NPOCTble 3fIEMEHTbI, HO TakOW aHanus,
rOBOPUT OH, COMPSHKEH C OTPOMHbLIMMW TPYAHOCTSIMMU.

Bo rnmaBy yrna Bcero Hay4YHoOro nosHaHusi JIenOHWL CTaBUT MOHATUE UCTUHBI. DTOMY BOMPOCY OH MOCBATWI
COUYUHEHNS "Pa3MbIlNeHns 0 NO3HaHUW, UCTUHE U naesx”. OTHOLWEHNe Mexay BeYHbIMU UCTUHAMKU U bakTammn OH
XapakTepusyeT criefyolwmMm obpa3oM: BeYHble UCTUHBI HE HyXXAakTcs B hakTax gnsi cBoero 060CHOBaHUS, HO
BECb MOPSAOK B MUPE SIBIIEHUA U CBA3b BELLUEW M SBMEHWA B HEM MPOUCXOAAT B COOTBETCTBUM C BEYHBLIMU
uctmHamu. Tak, B [ENCTBUTENbHOCTM Mbl HUKOr4a He BCTpedaeM uryp, Kotopble ©Obl B TOYHOCTU
COOTBETCTBOBAsIM reoMeTpuyeckuM aeduuntam, U, ogHaKo, HET HU OOHOW 3MMUPUYECKON hurypbl, Ans KOTOPOR
He MMenu Obl CUIbl COOTBETCTBYHOLLME NOSIOXKEHUSI TEOMETPUN.

B koHeuHoM wuTore B3rnsag JlenbHuua Ha npobrnemy MO3HaHWSA BbINMBAETCA B CMEAYIOLLYIO CUCTEMY:
yenoBseyvyeckoe No3HaHue npeacTaBnseT cobon pag CTyneHewn, U3 KOTopbiX Kaxaasa umeeT cBoe ocoboe 3HaveHue.
CHayvana B Hallem CO3HaHMN MMEETCH MHOXECTBO BecrnopsgoyYHbLIX BriedYaT/ieHni, 3aTeM B STOT XaoC MOCTENEHHO
Bce Oonee n 6onee BHOCATCA MOPSAAOK M €OMHCTBO. OTOT MPOLIECC NpeacTaBnsieT co0o Nnepexos OT OLYLLEHUN K
OTYETNMBbLIM MOHATMAM. Kaxgasi cTyneHb MO3HaHUS!, KOTOPYK MPOXOAMT Halle Mo3HaHWe B CBOEM pa3BUTUM,
ABNAeTCH, No yvyeHuto JlenbHuua, HeusbexHom n Heobxoommon. Kaxgas CTyrneHb MMEET CBOE OTHOCUTESbHOE
npaeo. Kaxagasi cTyneHb 3aHMMaeT CBOE MECTO U He WUCKIOYaeT ApYruMx. TONMbKO B COBOKYMHOCTU BCEX CTYNEHewn
No3HaHMs pacKpbIBAeTCs HaMm OEWCTBUTENbHOCTb BO BCEW CBOEW MOMHOTE. YXXe YyBCTBEHHOE BOCMpusiTUE AaeT
HaM He MycTyl0 BWAMMOCTb, @ 3HaHWe O [AEWCTBUTENbHOCTW, HO 3TO 3HAHWE HecoBeplIeHHO u Tpebyet
hanbHenwero passutus. OT 4YyBCTBEHHOrO BOCMPUATMS HEOOXOAUMO MNEPENTM K TOYHOMY HaYYHOMY 3HAHWIO.
YUTo6bl 4OCTMYL 3TON NOCneaHEeN Lienu, Halle No3HaHWe OOIMKHO NPONTU psg NOCPEACTBYIOLLMX CTyneHen. Henbas
obonTHCb HKN Be3 oaHOro 3BeHa B 3TOM MOCTyNaTenbHOM ABWXEHUM MbiwneHus. Kaxaas, 6onee Bbicllasi CTyneHb
3aKOHOMEpPHO BbIpacTaeT W3 MpedlecTBylOWENn U, B CBOK o4yepedb, B CUITY CBOEro OTHOCUTENBbHOIo
HecoBepLUEeHCTBa, TpedyeT AanbHENLWero OBWMXEHUST BNeped, SBMSACb cama HeobOXOAMMOW Mpednochiikon Ans
cnegyoLlen, BbICLLEN, CTYNEHH.

Korga BbickasbiBaloTCA pasHble rmnoTesbl, To, No yyeHuto JlenbHuua, cnegyeT oTaaTb NpeanovTeHne Tem mns
HUX, KOTOPble OOBSICHST BCIO COBOKYMHOCTb SIBIIEHUN, U N3 HUX TOW, KOTOpas OOBACHAET U3yvyaeMble SIBIEHUS
Hanbonee nNpocTbiM cnocobom. Takyl rmnoTesy MOXHO HasBaTb "MCTUHHOW". O6bEKTUBHASA LIEHHOCTb MMNOTE3bI,
no JlembHuuy, 3akniovaeTcs B ee CnocoBHOCTU OOBACHUTb, BO3MOXHO, Oonblle AaHHbIX, YCTaHOBIEHHbIX
HabnogeHneM, BO3MOXHO MeHbLUMM 4YucrioM npegnocbiniok. OcobeHHo Benuka, ykasbiBaeT JlenbHul, LieHHOCTb
TeX rmnoTes, KOTopble NOMOralT NpeaBuaeTb OyayLme SBNEHUS.



Cnepysa norvke u ydeHuio JlembHMLa O npedycTaHOBMEHHOW TrapMOHUUM MWUpa, aBToOp KPUTUYECKU
nepeocMbICIUI MpeALecTByOLWME 3HaHMSA 06 OHTONMOMMYECKOM MpoucxoxgeHnn ymcna 1,6180339... n BbiABWN
HEeKOTOpble NPOTMBOPEYNS, B YaCTHOCTU, B MOCTPOEHUM AAHHOIO Y1chna.

MocTpoeHne «BeLwecTBEHHOro» Yymucna u ymcna 1,6180339...

PasBuBasi yyeHMe O CyWHOCTUM Mepbl YMCEN, [OPEBHWE WCXOOAWNW U3 Mepbl BeLller pearnbHOn
OEeNCTBUTENBHOCTU. Vccreays akcnMoMaTuyeckoe yTBepXXAeHUe, YTO BCSKOE BeLLeCTBEHHOE YMCIO AOJPKHO ObiTb
NnocTpoeHo, aBTOPOM B Mpouecce wuccrnefoBaHusa Obina  BbisSBNeHa sceobuwjads Mepa Ana nwboro
«BeLLeCTBEHHOro» uncna. M, Takum obpasom, OHO Npnobperno CBOM OHTONOMMYECKUIA CTaTyC.

«BewecmeeHHoe 4ucrio» — rnosioguHa Yyez2o-nubo. Hanpumep, Ha oTpeske NpsiMoi — 3TO CpefuHHas Toyka. B
OECATMYHOM CWUCTEME  UCYMCMEHUS OdaHHass Mepa oTpe3ka paBHoro 1 MoxeT ObiTb  3anucaHa:

0,5 = :1 =271 = log,0,5 = —1. B byneBoi cucTeMe UCHNCTIEHNS TaKO CPEAMHHOM TOUKO ABNSETCA «0».

eomeTpmyeckn, a 3HAYUT — BELLECTBEHHO, JAaHHOE YMCMO MOXET ObiTb MOCTPOEHO C MOMOLLBI LUPKYMS 1
NVHEeNnKW, rae pacTBoOp UMPKyns (paguyc) ABNSieTCst MOJSIOBMHOW OuamMeTpa OKPYKHOCTU, KOTOPbIA MOXET ObiTb
OTMOXEeH Ha NPsIMON B KayecTBe ee oTpeska. Ecnu npuHaTb Mepy OoTpeska paBHYH YMCNY 2, TO ero BeleCTBEHHOM
mepou 6yaet umcno 1. Ecnu mepa oTpeska 10, TO ero BelecTBeHHas Mmepa 6ygeT 51 1.4.

Takvum obpasom, nockonbky uucno 1,6180339... nposABNsieTCs B MNPUPOOHLIX SIBNEHUSX Kak Mepa ux
BELLECTBEHHOIO ObITUS, TO OHO CYLLECTBYET U AOMMKHO ObITb NOCTPOEHO reoMeTpuyeckn. byayym nNOCTPOEHHbIM,
OHO JOIMKHO ObITb BbIYMCMNEHO, Kak abCONMTHO TOYHbIN FreOMEeTPUYECKNA OO BEKT, Kak YacTb ero NpoCTpaHCTBa, Unu
Kak Mepa OTHOLUEHUS MeXAY YacTAMU reOMEeTPUYECKOrO NPOCTPAHCTBA. TO €CTb OHO AOIMKHO BbITb NOCTPOEHO Ha
BELLECTBEHHOM NPOCTPaHCTBE, HAaNpuUmep, Ha nucte dymaru.

OnTonorusa (Hoeonart. ontologia oT Ap.-fped. [lv, poa. N. [IVTOg — cyliee, TO, YTO CyllecTByeT + AOyog —
yYyeHune, Hayka) — y4eHue O CyweM; yyeHMe O OblTuM Kak TakoBOM; pasgen unocodum, u3yyaroLimmn
dyHAaMeHTanbHble NPUHUMNbLI ObITUS... [5].

PykoBOACTBYSAICb YCTAHOBIEHHBLIMW akCMoOMaMn, MepaMu 1 npasunamMmu NocTPOeHUs BELECTBEHHbIX Yncen n
MOAENVPOBaHUA MaTemMaTU4eCKMX OOBLEKTOB, aBTOp BbISIBAN HEKOTOPble MPOTUBOPEYUS B U3BECTHbIX
nybnvkauusax, manaramLlmx oHTonorno Mepbl Yncna 1,6180339... N3BecTHO, YTO AaHHas Mepa Yucna sBnseTcs

NONOXMUTENbHLIM KOPHEM KBaApaTHOTO ypaBHEHUst x* —x — 1= 0. OpAHaKo, OOBbSACHEHWE OHTONOrMW [aHHOTO
ypaBHEHMS TOMbKO TEM, YTO OHO SIBNSETCA NPOTUBOMOMIOKHOCTLIO YpaBHEHNA = +x — 1 = 0, rae x = 0,6180339...,
nornyecku npotusopeynBo. O6 3Tom 6GbINO HAaNUCaHO B pa3HbIX MOMX CTaTbaX Ha cante AT, U 9 NOBTOPATLCHA He
Gyay.

B npouecce nccnegoBaHns 4aHHOTO NPOTUBOPEYNS aBTOPOM BbInun peLleHbl Takue 3agadvm [6] kak:

*  «30/10TOE CeyeHue» (C MOMOLLbI0 LUPKYNS M NVHEWKM) paguyca Kpyra v NnocTpOeHus Ha ero guamertpe
uncen 0,6180339..., 1,6180339... n 0,3819661...;

* nocTpoeHune (C MOMOLLBIO LUMPKYNS W JIMHEVKN) Ha NPSMOM PaBHOBENUKMX KBagpata U MpsMOYrofibHMKa
(anropuT™ NOCTPOEHUS OTMANYHBLIV OT anroputma Esknunaa);

¢ MOCTPOEHME MMNOTEHY3bI NPAMOYrOSIbHOMO TpeyrosbHMka paBHon 1,6180339... annuncoMaHbiM MeTOA0M,;

e anroputm noctpoeHusa MNMupamuabl Xeonca;

* TOCTPOEHMS U BbIMUCHEHUSA TPeyronbHUKOB [1naToHa, mMatemMaTnyecku MoAenupyrowmnx BO3HUKHOBEHUE
OrH4, BOAbI, 3eMIM U BO3ayXa.

B kOHeYHOM uTore aBTOp OCO3HAar, YTO CYLLECTBYET HEKUI «CaKparibHbIA TPEYronbHUK», Kak «nopoxaatoLlas
MOZ€enb» rapmMoHuto Bcero, no lnatoHy. Takon TpeyronbHWK Obin MNOCTPOEH aBTOpOM. PaccMoTpum KOpOTKO
NOrNYECKNn NPUHLMN U anropuTm ero NOCTPOEHUs.

C OpeBHMX BpEMEH M3BECTHO, YTO (PyHOAMEHTalbHbIM OCHOBaHWEM WAearibHO FAPMOHUYHOIO PasBUTKSA
nobon LUEenoCcTHON nepapxmM4eckn YCTPOEHHOW CUCTEMbI MO NPUHLMMY, rAe O4Ha YacTb (CTPYKTypa unm cuctema)
BXOOUT B BOMbLUYIO €N YacTb, ABMSETCA «30510Tasd nponopumsa». 3onoTtas nponopuusi, 3To Takasg nponopuus B
OTHOLLEHMSIX NapaMeTpOB CTPYKTYpbI, Fae: 60osbwas Yyacmb maKk OmHOCUmMcs K cpedHell Yacmu, KaK cpeOHsIsi
4acmb OMHOCUMCS K MeHbWweU Yacmu.

MpoeanbHbiM MaTemMaTnyeckuM o6beKTOM C AaHHbIM OTHOLLEHWEM YacTeln (CTOPOH), 06pasyoLLMM CTPYKTYPY
LENOCTHOCTU, SBMSETCA 2apMOHUYHbIU MPSIMOY20/ibHbIU mpey2osibHUK. OTHOWEHNA CTOPOH AaHHOro
TpeyronbHUKa CyLECTBYIOT MO MPUHUUMY: 2UrnomeHy3a YUCIeHHO mak omHocumcsi K 60mbWoMy Kamemy, Kak



bonbwol kamem — K masnomy kamemy. CylleCTBYeT N TakOW TPEYroflbHUK U MOXHO 1 ero nocTpouTb C
MOMOLLIbHO LIMPKYIS U NIMHENKN? B 3TOM CBSI3M paccMoTpuM TpeyronbHuk (Puc.l).

CpengHen no pasmepam CTPYKTYPHOW 4YacTbio (CTOPOHOW) TpeyronbHuKa sBrsieTcs 6Gonblion KaTer.
0O603HauMm ero 6ykBeHHbIM CMMBOMOM K 1 Mpumem ero AnvHYy 3a eAVMHNULY Mepbl OPYIrMX CTOPOH TPEYrosibHuKa.

B cornacum ¢ NnpyHUUNOM OTHOLLUEHWNSI CTOPOH FAPMOHWYHOIO TPEYrofibHWKa, NPeanonoXnmM: manbein katet b
= +/K; runoteHysa ¢ = K+/K.

CocTtaBnsieM 1 pellaem ypaBHeHMWe npeanonaraemoro rapMOHUYHOIO NPAMOYrOfbHOIO TPEYrosbHUKa:

-_’_Hﬁ-'fj: = K+ f\:f::':i
K- K -K=0
K(K* —K—-1)=0.roe K, =0.
W3 ypaBHeHns1 K — K —1 = 0 BblMACASIEM MOSNIOXUTESIbHBIA KOPEHb, T.e. 3HayeHue Gonblioro kateta: K =
1,6180339887498948482045868343656...

CornacHo 3afaHHbIM 3HaYEeHUAM:
kateT b = 1,2720196495140689642524224617375...;
rmnoTeHysa ¢ = 2,0581710272714922503219810475804...

Mnowwaab rapMOHUYHOIO NPSIMOYTOSIbHOMO TPEYTOJIbHUKA:

S. = 0,5bK. S, = 1,0290855136357461251609905237902... To ecTb
nrowagb AAaHHOrO FapMOHWYHOTO MPSIMOYTONBHOMO TPEYrofibHUKA YUCIIEHHO
paBHa MOJSIOBMHE TUMOTEHy3bl, WM Paguycy OKPYXHOCTU, B KOTOPYH OH

BMMCaH.
B pab6oTtax aBTopa rapMOHWYHbLIA TPEYronbHKK, ¥ KOTOPOro rurnoTeHysa
Puc. 1. FTapMOHHYHBIA YMCIIEHHO paBHa MNPOM3BEOEHUIO KAaTeToB C = KyVE, HasbiBaeTcs
NPAMOYronbHbIA «CaKparnbHbIM», NMOCKOIbKY OH HE BMUCLIBAETCH B OKPY)KHOCTb CO CTaHAapTamMu
TPeyroneHWK dopmarnbHoii mMaTemaTtukm (C pagMycoM EOUHUYHON OKPYXHOCTM). Tak xe

paBeHCTBO ¢ = K+/K mpw Apyrvx YMCMOBbIX 3HAUYEHUsIX b 1 K He oBHapyXeHo.

ABTOp nonaraet, YTO OH ABMSIETCA OHTOIONMYECKMM OCHOBaHWEM Hadan AVMHaMUYECKOW (<OKMBOW») MaTeMaTMKN No
lMnaToHy.

BbicoTa rapMOHUYHOro TpeyronbHuka h genut ero nnowage Ha ABe dpakTarnbHble Nnowanu TpeyrofibHMKOB,
yncneHHo pasHble 0,63600982475703448212621123086875... 1 0,39307568887871164303477929292145...

OTHoLeHMe yKasaHHbIX Tpex (ppakTanbHbIX NNolaAen YACNIEHHO paBHO Mepe BOoMbLIOro KateTa: TO eCTb
paBHO 1,6180339887498948482045868343656...

VE=d =b = 1,2720196495140689642524224617375 ... lMocnepoBartenbHble OTHOLIEHUST CTOPOH: d =

1,2720196495140689642524224617375...; h = 0,9999999999999999999999999999999... = 1, e
0,7861513777574232860695585858429... paBHbl 4ucny 1,2720196495140689642524224617375.

Takum obpasom, OnNA BbIYMCIEHUS BCEX MNapamMeTpoB FApPMOHUYHOrO MNPSMOYrOSfbHOMO TPEYronbHUKa,
[OCTaToOMHO 3HaTb BCEro OAMH M3 HUX, MOCKOSbKY OHM B3aMMOOBYCroBneHbl Mexay cobov Mo npuHuMny
HauMeHbWea0 Mamemamu4yecko2o delicmeusl.

lMockonbKy AaHHbIA FaPMOHWYHBIA NPAMOYrOfbHBIN TPEYrofbHWUK, BNUCAHHBIA B OKPY>KHOCTb AMaMETPOM C,
He BMUCLIBAETCA B MEPUMETP €AVHUYHOW OKPYXXHOCTW, ANaMeTp KOTOPOM, cornacHo doopMasibHONM matemaTuke,
paBeH 2. CrnefoBaTenbHO, OTHOWEHUS NMEPUMETPOB €AMHUYHOW OKPY>KHOCTU U OKPYXXHOCTW, B KOTOPYHO BMMCaH
«CaKparbHbI NPSIMOYTOSbHbLIN TPEYrofbHKK», K CBOMM AuameTpam OyayT pasHbiMU. BbluucneHHoe aBTOpoOM
3Ha4eHne KoHcTaHTbl m. = 3,1446055110296931442782343433718... oTnNnU4aeTcs, Ha4ynHaa Cc TPeTbero 3Haka

nocrie 3ansiton, oT KOHCTaHTbl T = 3,1415926535 897932384626433832795... ((bopManbHas matemaTuka).
KoHcTaHTa m, BbluMCreHa aBTOPOM, B pe3ynbTaTe MOCTPOEHWUS nepumeTpa eOUHUYHOWM OKPYXHOCTW,

paBHOBENUKON NepUMETPy eAVHNYHOro KBaapaTta, C MOMOLLBIO LMPKYNSA 1 nuHenkun (PelueHve 3agadm «kpyratypbl
KkBagpata») [7].

Tenepb, B CBA3U C Bblle U3NOXEHHLIM, 0BpaTUMCS K UCTOPUYECKN OBLLMPHBIM U FIYBOKMM NO COAEPXKaHUI0
uccrnegosaHusam paHTa ApakensHa [8].

3onotaas mopgenb bonbwow nupamuabl 6e3ycrnioBHO OTBevaeT BceM TpeboBaHWSIM rapMOHUKM U
mMaTemaTtunyeckoro mnsswectaa. Cyas no UMeKLLMMCS AaHHbIM €CTb, XOTsi U He 6eccrnopHble, OCHOBaHWUsS nonarartb,
YTO UCCrefoBaHue, HaueneHHoe Ha MOUCK Yucra ¢ B €€ OCHOBHbIX NMPOMOPLMSIX, YBEHYANOCh YCNEXOM N MOXHO
NMO3TOMY FOBOPUTb O MyApPOCTM APEBHUX M Pa3BUTOCTM MX MaTemMaTUYeCKMX 3HaHWM, a 3a04HO O MPO30PNMBOCTYU



TeX, KTO cyMen nogobpatb KNoun K paclumdpoBke TanH KameHHoro ncnonuHa. EcTte ogHako aoson, CnOCO6GHbIV
oMpaunTb pagocTb NuUpamupornoro-3oriotouckatenen. CnMCOK BENUKUX  KOHCTaHT, MpeTeHayrwmx Ha
NPUYaACTHOCTb K MPONopUusM BEMWKON MMpaMuibl, He OrpaHUYMBaeTCs YMCIOM ¢b: CBOW MpaBa NpeabsaABhseT U
dyHOamMeHTanbHas KoOHCTaHTa T1. PaccmatpuBas AsiMHYy OCHOBAHWUSA M BbICOTY nNUpamMuibl Xeonca, MOXHO AymaTb
[Robinson], uto ecnu 3gecb AeNCTBUTENBHO 3alliMdpoBaHa MaTemMaTU4eckas KOHCTaHTa, TO 3TO CKopee TT YeM @,
NMOCKOSbKY OTHOLLEHME NepumeTpa OCHOBaHUS nNupamuibl K €€ yaBOeHHOW BbicoTe, 4l/h B Hawmx ob6o3HayYeHusXx,
Borblue NMoXoXe Ha YMCOo TT YeM YNOMSHYTOe OTHOLEeHMe /* /I* Ha uMcno ¢b. MpocToe cooTHOLLEHWE a = arctg 4/
COOTBETCTBYET 3HayeHuto yrna a- = 5151'14”, yTo yKknagbiBaetTcs B npeferibl MOrpewHocTy N3MepeHus 3Toro
yrna. A oTclofa Kak pas u criefyet anbTepHaTuBHas rurnoTesa O paBeHCTBE YMCHY TT OTHOLLEHMA nornynepumeTpa
OCHOBaHus NMpamMuibl K €€ BbICOTE.

Haxe cTpacTHble NOKITOHHMKN 30510TOW NPOMNOPLMY BPSA NM CTaHYT YTBepXAaTh, YTO KOHCTaHTa ¢b BaxHee 1T
B Mepapxum MaTteMaTuyeCcKnx BenuYUH. TOYHOCTb Xe M3MepeHus B 000MX cnydyasax npakTMyecku oguHaKoBa, TEM
bonee, 4To 3HayeHue 5151 MO MHEHUIO HEKOTOPbIX BnKe K UCTUHHOMY 4YeM 5150'. K Tomy e B ApeBHeEM
(oatupyetca 1650 r. oo H.9.) nanupyce, coepxallem OnucaHue MaTtemMaTMyeckux MeTodoB, MPUMEHSIEMbIX B
BaBunoHe u ErvnTe, a Takke pelleHMe HEKOTOPbIX MMENLLUMX OTHOLIEHWE K nvpamMuaam npobnem, 3onoTtas
nponopuusa gaxe He yrnoMmuHaeTcs. Mexay TeM YMCRO TT KaK OTHOLUEHWE OfIMHbI OKPY)KHOCTU K ANaMETPY YXe
TOorga BblYMCNAIOCH C OTHOCUTENBHOW MNOrpeLlHOCTbIO0 nopsaaka 0,6%.

Bo3moxeH 1 KOMNpoOMUCC, 4O HEKOTOPOUW CTEMEHU NPUMUPSIOLLMIA anbTepPHATUBHbIE TOUYKN 3PEHUS UCXOOH U3
3HaHWS U He3HaHUs CTpouUTenen Nupamug — 3HaHUs MaTeMaTUyecKux peanuin T U ¢ Kak TakoBbIX U HE3HAHUS UX
TOYHbIX 3HAYEHWUN... NS reoOMeTPUYECKOro NOCTPOEHUS NEPBOro UM BTOPOro 30510TOM0 CeYEHUS 3HaHWe vnucna ¢
OTHIOAb He 006s3aTtenbHo. B npuHumne, yron 5150 = tg \E ans nupamugpl Xeonca mMor ObiTb NOMYyYEH YMCTO
reomeTpuyeckn — 6e3 3HaHus camoro yucrna ¢. B niobom criyyae, YMCOBOM KOMNPOMMUCC B CriegyroleM: T — Ang
BbICOThI, @ ¢b — Ana anodembl NMpamuabl Xeonca. [pyrumu crnoeamu, npy OfivHe OCHOBaHWSI MMpaMuabl paBHON 2
nMeeM 3HaveHue 4/TT ons e€ BbICoThl U (XOTsi Obl Mo Teopeme [Nudparopa) 3HadeHne ¢ ans anogembl; BCE 3TO B
npegenax TO4HOCTM HE HUXKE OL4HOW ThICAYHOMN. ..

Ecnn y4yecTb COOTHOLIEHUST «NpUMUpPSIOWLIME» TT U (hb-BEPCMM MapaMeTpoB nMpamMuabl Xeornca, TO CTaHeT
SICHO, YTO B KaKOW-TO Mepe UCTOYHMKOM OBCYXOaeMbIX rMnoTe3 SBNATCA NPUOMMKEHHbIE C MOTPELLUHOCTLIO He
©onee ABYX ThICSAYHbIX, COOTHOLUEHUS:

14/11 = /&, 4:14/11 = 22/7 ==, g ¢ = 16
OOMyCKalLLMX pasnnyHble TONMKOBaHMWS, HO He JaloLLme O4HO3HAYHbIX OTBETOB...

Hwke no tekcty paHT ApakensH wnnocTpupyeT PUCYHKU FeoMeTpudecknx OOBbekTOoB (MPsSIMOYroribHble

TpeyronbHUKK), NpeacTaBnsloWwye TpU Bepcuu napameTpoB nNupamuabl Xeonca: «gh — Bepcus»;, « IT —
Bepcusa»; «14/11 — Bepcua» (MacwTabHO-MeTpuyeckas Bepcus) KoTopble Obinv NpeanioXeHbl pasHbiMy
uccrnegoBaTtensMy pasHblix BpemeH. C TOUKM 3peHnst 3asBNeHHOM Npobnembl, Hac UHTEpeCyT Gonblue

BCero nepsble ABe Bepcun. PaccMoTpmm NX B CBA3WN C HEKOTOPLIMU OOMOMHEHUSIMUN K PUCYHKY «BEpPCUU
— ¢p» 'paHTa ApakengHa.
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¢ - Bepcum T Pepchn NPAMOYTONbHBIM

TPeYronbHMUK"

[na BM3yanbHOM HarnsgHOCTU yooOHOM uMTaTento, S ewe pas KOnuMpoBasn «CakparbHbIA NPSMOYrofbHbIN
TPEYronbHUK 1 pacrnonoXun ero psagomM ¢ TPpeyroribHUKaMu HasBaHHbIX BepcuiA. Tenepb Mbl MMEEM BO3MOXHOCTb
NPOBECTU CpaBHEHWE [OBYX TPEYronbHUKOB Ha BO3MOXHOCTb WX WOEHTUYHOCTM, O KOTOPOW  yTBepxaaet
A.lN.CtaxoB. CpaBHMM NX COBCTBEHHbIE NAapamMeTPpbl U OTHOLLEHUS NapaMeTpoB NOoAPOBHO U NYHKTYyarnbHO:

1. [ns TpeyronbHuka «g — Bepcum» (Puc.2) apudpmeTnyeckoe TOXOECTBO «CaKparbHOrO NMpsMOYrosibHOro
TpeyronbHuka» (Puc.l) - eurnomeHysa 4YuUCNEHHO paeHa [POU3BEOeHUD Kamemos, SBhseTcs
napagokcanbHbIM. To eCTb, 04EBUAHO, ¢ # 1+/4.

2. [NapameTpbl CTOPOH U UX OTHOLUEHUN TpeyrornbHuka (PUC.2) YMCNEHHO paBHbI NapameTpaMm CTOPOH U UX
OTHOLWeHMN Ansa dpakTansHoro TpeyronbHuka (Puc.1l) co ctopoHamu:

K =1,6180339887498948482045868343656... = ¢b;
d =1,2720196495140689642524224617375... = +¢;
h =0,9999999999999999999999999999999... = 1.

OrtHowweHus ctopoH: K/d = d/h = ¢p/+/& = <& /1= 1,2720196495140689642524224617375... = +/&.

Takum obpasom, TpeyronbHUK «gh — Bepcum» (Puc.2) aBnseTcs YacTHbIM criydaeM (H4acTbio) «cakpasibHOro
MPSIMOYrofnbHOro TpeyronbHuka» (Puc.1), y KOTOPOro OTHOLEHMSt CTOPOH: ¢/K = Kb = +/@, ABNAKTCA TakuMm xe.
OpHako, Kak yKasbiBanoCb Bbllle, €ro rMnoTeHy3a He paBHa YMCNEHHO Mpou3BedeHuto kateToB. KOHKpeTHo,
BEPCUSI  «CaKpanbHOro  MPsIMOYrofibHOro  TPEYrofibHWKa» B CYLLECTBYKOLWEW nuTepaType paHee He
paccmaTpuBanuce Boo6LLE, U, B YaCTHOCTU, — B Ka4eCTBE MateMaTn4eckon MoAenu nupamugsl Xeonca.

3. OueBugHO, 4TO umucreHHas Mepa 1,6180339887498948482045868343656..., kak Mepa «305I0TOro
ceyveHus» oTpeska (rMnoTeHy3bl), Npu pakTanbHOM AeneHWn TPeyrofbHWKa MOAenu «@ — Bepcum»
(Puc.2)), He cywecTtByeT. [aHHas Mepa CyLecTBYET TOMbKO Kak Mepa OTHOLWEHUA nnowagen npu
«30M10TOM CeYeHuW» nnowann TpeyrofbHWKa Ha (pakTanbHble YacTu. [laHHbIi dakT B nccnegoBaHusx
«30M0TOCEYEHUEB» MOgeNnn nupamuabl Xeonca, CBMWAETENbCTBYeT O TOM, YTO YMUCIEHHas Mepa
OTHOLUEHMS OTPE3KOB ¢h, B rEOMETPUYECKON MOoAenun nupamuabl Xeonca, obpasHo roBops, «npuTaHyTa 3a
yLim».,

N3 «30M0TOro ceyeHusi» Ha ppakTanbHble YacTu TpeyronbHuka (Puc.l) MOXHO NpeanonioXuTb, YTO OH
ABNSAETCA MaTeMaTU4ecKkon MOAENbH Havan pasBuBaKOLENCs (QUHAMUYECKOW) «KUBOW Martepum». [NepBoe u
nocneayoLmne «CevYeHns» «cakpanbHOro NPSIMOYrofibHOro TPeyrorbHuKa» obpasyloT dpakTanbHble rapMOHUYHbIE
NPSIMOYrOfibHbIE TPEYrOfbHUKN CO CBOMCTBAMU YXKE «HEXMBOW MaTepun», Yy KOTOPbIX FMNOTEHY3a YUCIIEHHO He
paBHa NPoun3BeAEHMNIO KaTeTOB.

4. ABTOpPOM MOCPEACTBOM «CaKpasibHOro NPSIMOYrosfibHOrO TPEeYrorbHWKa», MnoTeHy3a € KOTOPOro ABnseTcs
AVameTpoM OKPYXHOCTW, B KOTOPYIO OH BMWCaH, eLle pa3 NOBTOPHCh, BbIYMCIEHO 3HAYEHNE KOHCTaHThI T,
= 3,1446055110296931442782343433718... [9]. YucnoBass KoHCTaHTa m, ypaBHMBaeT napameTpsbl

TpeyronbHuKa «gh — BEpCUm» 1 TPEYyronbHUKa «TT — BEPCUMN»:



mF+ &
Y - 1,6180339887498948482045868343656 ... = ¢
M.

4
.

= 1,2720196495140689642524224617375 ... = &

n.l% = 16.
Takum o6pasoM, 3ameHa B popMynax C YWCMOBbIM 3HAYEHMEM KOHCTaHTbl TT Ha 4YMCIIOBOE 3HayeHue

KOHCTaHTbl T, MNO3BONIAET 3aMEHUTb B BbIYUCIIEHUAX MapaMeTpoB mMatemaTudeckon mogenun «ir — Bepcum»

nupammabl Xeonca 3Hak “ = " Ha 3HaK «=». A 3TO ye roBOpUT O CyLLEECTBOBAHUN MUPOBOI KOHCTaHTbI [, B MUpe

<OKMBOW MaTtepumn», koTopas «paboTaeT» kak Obl napannenbHO C MUPOBOW KOHCTAHTOW T, MpuUcyLllern mupy

«HEXMBOWN mMaTepum».
06 ntorax pa3Butusa «Pycckoro npoekrta mareMaTuku rapMoHUn»

Havana passutua gaHHoro npoekta 6binu nonoxeHbl paboton aBTopa 1995 ropa [9]. MNepsoe Bpems ero
pasBuTME aBTOPOM LUMO NO NPOTOpeHHOMY nyTu CnaBsAHCKOW rpynnbl «30110TOCEeYEHLEB». B nocnegyoliem oHo
ObINIO KPUTUYECKMM OCMBICIIEHUEM [OOCTUFHYTBIX UMW MaTemaTM4ecKux pe3ynbTaToB WM MOoMbITKaMu CO34aHus
Oonee TOYHbIX MaTeMaTUYECKMX MOZENEN HA OCHOBE MOAENN «305I0TOr0 CevYeHus» oTpeska npsimon. B npouecce
uccrnegoBaHMn aBTopa, BCe SABCTBEHHEW CTaHOBWUSIOCH HasvgaHwe [ludparopa O TOM, YTO ecnv BO3HMKMA
npobrnema, uwmTe TPeyronbHUK U oHa OyadeT yxe Ha TpeTb pelweHa. B koHe4YHOM uTOore, Kak paccka3aHo Bbille,
Takown TpeyronbHWK 6bin HanaeH u Ha ero OCHOBE ObINM peLleHbl cneaywmne dyHaaMmeHTanbHble 3adadn:

e [locTpoeHa reomeTpuyeckass MOZENb MPOCTPAHCTBA «CaKpasnbHOro MpPSIMOYrofibHOro TeTpasapa» W
BbIlYUCIIEHbI €ro napameTpsl [10].

e Ha ocHoBe «cakpanbHOro nPSMOYrofibHOro TeTpasgpa» MOCTpoeHa reomeTpuyeckas MofJerb
NPOCTPaHCTBa NPaBUIIbHON 5-yronbHOW MMpamMuabl, Y KOTOpow Bce 12 pebep paBHbl UM BbIYUCIIEHbI €€
napameTpsl [10].

¢ Ha ocHoBe napameTpoB MNPOCTPaHCTBa NpaBWSIbHOW 5-yronbHOM NMpamugbl, Bnepsble ee dopMamu
3anofiHeH MPOCTPAHCTBEHHbLI KOHTUHYYM TpexMepHoro obbema pJoAekasgpa, Kak reoMeTpuyecKom
Mogenun Tena BceneHHow, no MNnatony [10].

* Ha ocHoBe napaMeTpoB «CakpasnbHOro NPSIMOYrofibHOro TPEeYronbHMKa», KOHCTaHTbl T Gblfia nocTpoeHa

MoAeNb rapMOHWYHOTO pacnpefeneHnss CBETOBON 3HEPTNM B KOCMUYECKOM NpPOCTpaHcTBe 12 co3sesann
3oamakanbHoro kpyra. Ha ocHoBaHuM gaHHOW MOAenu aBTOPOM M3NOXeHa rmnoTtesa, kotopas noMoraet
npeasuaeTb byaywime ABneHns Ha nnaHete 3emns [7].

® Ha ocHoBe 4MCNEHHOro 3Ha4YeHUs KOHCTaHTbI T, BbIBEOEHbI (*)OpMyJ'IbI NOCTPOEHNA TrapMOHUYHOIoO

TpeyronbHUKa, pPaBHOBENUKOrO PaBHOCTOPOHHEMY TPEYroNbHUKY U APYrMM OBYXMEPHbLIM FreOMeTPUYECKNM
durypam no M3BECTHOW YUCMEHHOW Mepe uxX nnowagu, uaum no mepe Apyrux napameTpoB. TO eCTb
MaTeMaTtnyeckas BO3MOXXHOCTb BbIYMCIEHUS PABHOBENMKNX MaTeMaTUYeCcKnX 0OBEKTOB NpuHaanexalmnx
K cuctemam dopManbHOWM MaTeMaTMke U K «MaTeMaTuke rapMOHWUM», MOATBepXgaeT uriocogckyto
rMNoTe3y O TOM, YTO rpaHuLa MEXAY «KUBOW» U «HEXUBOW» (KOCHOW) MaTepuen yCroBHO OTHOCUTENbHA.

B cBA3n ¢ pesynbTatamMn MOUX UCCNEeOOBaHUNM, NMUCbMEHaMM Pa3HbIX MCTOPWKOB APEBHOCTU, OMUCAHWUSMMU
apXxeonormyecknx u APEBHUX apXUTEKTYPHbIX NAaMATHWKOB, B 4aCTHOCTM nupamuibl Xeornca, HanpalumBaeTcs
rMNOTETMYECKOE MPEeAnoriOKEHNE O HaYYHbIX 3HAHUSX NpPeaLLecTBYOLEeNn, B OCHOBHOM nornbLuen, LmMsBunusauum.
Kpeuveckne muctepun, Hanpumep, wux npeacrtasuTens [lnatoH, kak nepBble HOCUTENUW 3HaHUMN O
NpeaycTaHOBNEHHOW TapMOHUM [OENCTBUTENBHOCTU, 3HanM oObeMHyto dopMy eeomempudeckol Mmodesnu
0dodekasdpa. MOXXHO NpeanonoXuTb, YTO OHW HE 3HaNM TOYHbLIX 0ObEMHbLIX (POPM OOBHEKTOB €ro KOHTUHYanbHOro
3anonHeHns. To ecTb OHW He 3HamnM TakMx Modernen, Kak «cakparbHbli NPSMOYrofbHbLIN TETpasap» M NpaBuIbHas
5-yronbHasa nupamuga, y Kotopow Bce 12 pebep paBHbl. Ecnn 6bl OHM MMenu 3HaHMe 06 aTux Mogensx, To npu
(hapaoHe Xeorice, AyMaeTcs, Obil Obl 3anoxeH hyHAaMEHT NpaBUIIbHON 5-yroNbHOM NUpamMubl, a He 4-yronbHOM.
dusnyeckne, bruonornyeckme, ncuxnyeckne, MHAPOPMaLMOoHHbIE U Op. CBOWCTBA BMMSHNUS 5-yronbHOW NpaBuIibHON
nMpamMuabl Ha «KUBYIO» U HEXUBYIO» MaTEPUI0, HaxXoOsALWYCA BHYTPU €€ N B €€ OKPYXXEHWM elle npeactount
nuccnenoBatb y4eHbIM CYLLLECTBYIOLLEN LIMBUNM3aLUN.



lMepeuncneHHoe B [JaHHOW CTaTbe TeOpeTU4eckoe pelleHue aBTopoM dyHAaMeHTanbHbIX 3ajad,
pa3ymMeeTcsi, He SBMSAETCA anbTepHAaTUBOW 3HAHWUSIM, KOTOpble MONyYeHbl MWCCrefoBaTeNs MU  HAYYHOro
coobuectBa CnaBsaHCKOWM rpymnmbl «30/10TOCEYEHLEB.

TpuanektTuka, KoTopas SIBNSieTCA OTHOCUTENbHO BbICLUEA CTYNEHbK AMarekTUYecKoro no3HaHus
OEeNCTBUTENbHOCTU, TO €CTb NO3HaAHUA AENCTBUTENBHOCTU NpeayCcTaHOBNEHHON rapmMoHum xuBoro Kocmoca, Tak n
MaTemMaTu4eckne Havyana MoaenmpoBaHUs rapMOHUYHOIO MUPOYCTPONCTBA TPUATNEKTUKN SBMSILOTCS OTHOCUTENBbHO
BbICLLUEN CTYMNEHbIO B MO3HAHUM <«KUBOW» MaTepun. W, eCTeCTBEHHO, OHM XAOYT HOBbIX aBTOPOB A1l CBOEro
JanbHeunLwero passuTus.
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