Jleonapao 7a BuHuu u mpo0JieMbl COBPEeMEHHOI HAaYKHU

o HeTaBHEr0 BpeMeHU aBTOP CTaThU MMeJ JOCTATOUHO 00Illee MpecTaBIeHe O JKU3HU U TBOpUe-
CTBe TeHus 51I0xX1 BO3po:KIeHus — IIoKa He oOpaTuJ BHUMAaHNe Ha TeKCT ero saBemaHusa. OOriee
YAUBJIEHNE BLI3LIBAET TOT (PaKT, UTO HAUMeHee BePYIOINi 13 TpeX BeJIUKHUX JIIOAeH CBOero BpeMeHun
(ma Bunuu, Mukenaumg:xeno u Padasiab) OoTOBOPUI B CBOEM 3aBeIaHUM PN HPOIeAYPHBIX YCJIOBUN
PEeJIUTHO3HOTO XapaKTepa, KOTOphbIe HYKHO ObLI0 00513aTe/IbHO BHIIIOJHUTD B IeHb €Tr0 MoX0opoH. Komy-
TO OJIMIKe BCero K MCTHHE KasKkeTcsa o0bACHEeHNe CpeJHeBeKOBOro UCToOpuKa Basapu, uTo sTo «0obpa-
ImieHue» — mpeacMepTHas ciaabocts renusa. Ho, cienysa cosery Jleonapmo ga Burnun, — HeoOxoqmumMo
BO BCeM MCKATh MEePBOIPUUUHY, TOJbKO OHA MOKET JaTh IPAaBUJILHBINA OTBET.

CBoe 3aBelllaHNe OH 3aBepu medyaTbio 23 anpessa 1519 roga. PoBHo uepes rof 1 B TOT Ke IeHb, KaK
ero noamnucaJ (23 anpena 1518 roxa). U sTo He cayuaiino. HeT Huuero yiuBuTeIbLHOTO U B TOM, UTO
TEeKCT ero 3aBellaHusA IATh CTOJeTHH XPaHUJ cBoio TalHy. C mepexomaoM K paBHO HPOIOPIIMOHAIb-
HOU JeCATU3HAUHOM CHCTeMe cueTa MaTeMaTHKa IIPOHoPIUi OblJa OTHeCeHA K HeJOCTOMHOM BHIMA-
HUS aKaJeMUYecKou pyTuHe. ITo 9Toil ike mpuYnHe 3HAHUA O «30JI0TOI » IIPOMOPIINY He BKIIOUEHEI B
rocyZapCTBeHHYIO IPOrpaMMy o0pasoBaHMUS.

Kaxum o6pa30M JIeOHapILO oa Bunun 3amu@poBaJl B CBOEM 3aBeIl[aHUU YHUCJIO «30JI0TOTO» JeJie-
HUSA U, YTO 110 OCHOBHOM cyru, CRpBITOfI OT IIOCTOPOHHMUX IJIa3, OHO ABJIAETCA €I'0 IIOCJIEeJHNM II0CJIa-
HUeM K IIOTOMKAaM, B IIOJTHOM 0o0beMe U3JI0MKEHO B CTaThe «BaBeH_IaHI/Ie JIeOHap,ao aa Bunun» [1]

B mporiecce pacimudposku s3asemianusa Muimens HocTtpamzamyca cTaja MOHATHA U IPUYKHA, IO
KoTopoit JleoHapao na Bunum 3amBoms HasdBaHue OodHOU u3 IepkBeli. MceaemoBaTean TBOPUYECTBA
Hocrpagamyca gaBHo o0paTuiu BHUMAaHNE, UTO B CBOMX KaTpeHaX OH HEOJHOKPATHO YKas3bIBaeT Ha
TPU TOYKM, OLHA 13 KOTOPLIX 3aBoeHa. He MeHbININI MHTEpeEC IIPeACTaBIAeT TOT (haKT, YTO 3aBelra-
Hue HocTpamamyca co3ByuHO 3aBelnanuio Jleomapno ma Bunuu. Bojsee moapo6Ho — B crathe «Ilo
BoJIe HebOec U IIPUIITeAInero cpoka» [2].

Henbssa ocTaBuTh 603 BHUMAaHUA U PUCYHOK «BUTPYBUAHCKOTO UeJIOBEKAa», HAWJeHHBIN B 3aluC-
HOo#l KHM:KKe JleoHapmo na Bumum. MHOTMM OH XOpPOIIIO M3BECTEeH, TAK KaK JOCTATOYHO YaCTO WC-
HOoJIb3yeTcs AJIs oOPMJIEHUS 3aJHEro0 IIjIaHa HayJyHO-IONYJIAPHELIX TeJIeBU3MOHHBIX IIepenay:

Puc. 1

B nmosacuennu k saromy pucyHky Jleomapao na Bunuu Hanucan: «Ecau mul pa3deuneulb Ho2u Ha-
CMoJbK0, ¥mo ybasuuwivbcs 8 pocme nHa 1/14, u ecau muvt mozoa pa3deureulb pyku u noOHUMEULb UX
MmakK, ¥mo KOCHeWbCs CPeOHUMU NAALYAMU MAKYULKU 20706bL, MO O0LNCEeH MbL 3HAMb, YO YEeHMPOM
KpYyza, ONUCAHHO020 KOHUAMU BbLMAHYMbBLX YJEH08, Oydem NYynok u Ymo npocmpancmaeo mexcoy Ho-
zamu obpasyem pagHobedpeHHbLil MpeyzonbHUK. A npojem pacnpocmepmslx PYK ueso6eKad PAGeH
€20 pocmy» .



CraenyeT o0paTUTh BHUMAHUE eIlle HAa OJUH NHTEePECHBIN MOMEHT — CTOIa IIPaBOi HOTU YeJIoBeKa,
HapHCOBAHHOT'O B KBajJ[paTe, PacIoJIOKeHa MEePHeHUKYIAPHO JUHNUYU KBajpara, a JeBOil — BIOJb
Hee. AHAJIOTUYHO — B PUCYHKeE UeJOBeKa, COBMEIIeHHOTO C JUHNEeN OKPY:KHOCTI Kpyra. Takoe ux
pacmoJIo)KeHUe He CAyUaiiHO, U 3aMBbICEJI XYIOKHNKA UMeeT CBOIO IPUUYNHY.

Kpowme sToro cienyer o6paTuTh BHUMAaHNe HAa CUMMETPHUIO B CTPOEHUU Tejia YeJoBeKa OTHOCH-
TeJbHO BePTUKAJbHOU ILNIOCKOCTHU ceueHus KBaapara puc. 1. IIpu saTom «300Tasgs» MPOIOPIUSI — B
HOoMIepevuHoii el miaocKocTu. Y Takoe MX COOTHOIIIEHMEe XapaKTePHO AJIS BCeX CIyUaeB SIBJIEHUS «30-
JIOTOTO» CeueHus, HabJIoJaeMbIX B IpupoJe. B HanpaBieHUn IBUKEHUA U POCTa — JIMHENHAA CUM-
MeTPHUs, a «30J0TasdA» IIPOIIOPIINA — BO B3AWMHO MePIeHAUKYIAPHOI].

AOGCOJIOTHO TOUHOE YHCJIO AeJuTelda B cooTHoeHuu 1/14 Jleonapmao na Bunuu MOSKHO IIOJYyIUTH
MaTeMaTHYeCKH, IIyTeM NMPUMeHeHUSsI reOMeTPUYEeCKOi MOCTOAHHOoM T = 3,14...

Pamee aBTOp cTaThbu HPUBEJI €T0 K Pe3yabTaTy U3BJICUEHUA KOPHI KBAAPATHOTO U3 2, YBEJIMUYEH-
"Homy B 10 pas — 14,14213... 9T0 uMeeT MeCTO IJs JOKa3aTeJIbCTBA COXPAaHEHUS B3AMMHOI CBA3U
YHCeJ «30JI0TOH» IIPOIOPIINY C UHCJIOM JUHeNHoH cuMMeTpuu (0,5) mpu nsMeHeHUY eJUHUITBI T3Me-
peHuda npocTpaHcTBa B 11 pas:

0,7071... = \/ 0,3819...-1n:0,5-n /0,6180...-n = \/0,3819... -0,5-1n%?/0,6180...-1.

ITO MaTeMaTUYeCKOe PABEHCTBO HEOOXOMMMO JOIOJHUTH PE3yJIbTaTOM I'€OMETPUUYECKOTO MCCJIe-
IOoBaHUA, IOKA3aHHOTO B CTAaThe «30JI0Tasd» cepennua EamHol 3aKOHOMEPHOCTU 00PHLOLI IPOTUBO-
moJioskHOCTEH» [3]:
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Tak KaK eTUHUIIA U3MEPEHUS IIPOCTPAHCTBA OTHOCUTEJIbHA, TO YHCJIOBBIE Pe3yJabTATHI pHC. 2
TaK:Ke He 3aBUCAT OT pa3Mepa KBajJpaTa co CTOPOHOI, paBHOii 1.

B ocHOBe reoMeTpun KBaApaTUUYHON 3akoHoMepHOCTH (112) — JIMHEHOe PaBHO IPOIOPIMOHAE-
HOe U3MeHeHUe JPOOHBIX JeCATUYHLIX YMCI0BLIX 3HadeHuil 1 ot 0 go 1. IIpamasa (1N1?) u sepranbpHas
oTHOCUTEJLHO equHuIE (1 — 112) KBagpaTUUYHEBIE 3aKOHOMEPHOCTH OAUHAKOBO IIEPECEKAIOTCA C TOPH-
30HTAJBLHOM OCHI0O CUMMeTPHUU KBaapara. [IpoeKnusa Touky ux nepeceuenus (T. Z) Ha ocb O1l aByX-
MepHOIi cucTeMbl KoopauHAT L or Il mpuBoauT K uucay 0,7071... — pesyabTaT usBJIeUeHUSI KOPHS
kBagpartHoro u3 0,5. [lmaronasb KBajgpaTa cO CTOPOHOM, PaBHOU 1, paBHA Pe3yJIbTATy U3BJICUECHUA
KOpHA KBagpaTHoro us 2. Mcxoas 13 9Toro, IeHTP TaKOoTro KBaJApaTa MOYKHO COBMECTUTD C IIEHTPOM
Kpyra paguycoM, Takske paBHbiM 0,7071...

BwmecTe ¢ aTuM mpencraBisier mHTepec MecTomnogokeHnue guauu FN Ha ocu Ol mpocTpaHCTBeH-
HOU cucTeMbl KoopauuaT L oT 11, Tak KakK umcjaoBoe 3Hauenue, pasaoe 0,83125..., comocTaBumo ¢
pe3yabTAaTOM COOTHOIIEHHUSA CTOPOHBI KBaApaTa K JuamMerpy Kpyra puc.l.
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JJia moHMMaHusA IPUYNHBI PACXOKIeHNUA IIeHTPa Kpyra ¢ IIeHTPOM KBajapara Ha puc. 1 cHavasa
nccjaenyeM puc. 3, B KOTOPOM JIMHUSA KBaIpaTUUYHON 3axoHoMepHocTu (112) mepecexkaeT quaroHajb
kBagpaTta 1—1 B 1. E ¢ YnC/I0OBBIMUY 3HAUEHUAMH, PABHBIMHU YMCJIAM «30JIOTOM» IPOHOPIINU, obpa-
3ys «30JI0TO¥» mpaMmoyroabHuK ODEN:
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JInHus 3epKanabHON oTHOCUTENbHO equHNIbl (1 — 11%) KBagpaTuyHON 3aKOHOMEPHOCTH Iepecera-
eT IPYTYIO ero AUaroHajab B T. B ¢ YMC/IOBBIMU 3HAYEHUSIMU, oquHakoBo paBHbIMEu 0,6180..., ob6pa-
s3ysa kBagpat OKBN co croponoii, pasuoii 0,6180... OgHOBpeMeHHO 9Ta AUATOHAIL AeJuTcs T.B Ha
IBa HEPABHBIX OTPE3Ka C COOJIIOJEHUEM aJITOPUTMA «30JIOTOTO» JAesieHuA. J[[oIoJHUB puc. 3 TUHUEH
YeTBEPTH OKPYKHOCTH KPyra pagnycoM, PaBHEIM 1, B OCHOBe KOTOPOI MaTeMaTHKA IIPAMOIrO Paau-
kana Aupu Ilyankape (+/ 1 — N?), mepeiifeM K uccIeJOBAHUIO I€OMETPUN PuC. 4:
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IIpoeKIua TOUKHU IepeceueHns KBaAPaTUUHON 3aKoHoMepHOocTH (11%) ¢ InHMeN YeTBEePTH OKPYIK-
"HOocTHu Kpyra (T. F) Ha ocs Ol 1ByXMepHOII HPOCTPAHCTBEHHON CUCTEeMbI KOOpAUHAT L oT 11 mpuBOAUT
K uncay 0,78615137775... — pe3yabTaT U3BJIeUEHU KOPHSI KBAAPATHOT'O U3 UKCJIA «30JI0TO» IPO-
nopiuu, pasuoro 0,61803398874...



ILromans kpyra: S = T2, a qInHA JUHUKA OKPY:KHOCTH Kpyra: L = 27r. Ilpu npurarun I’ = 1,
monyuuM: S = T u L = 27t. B aTom cioyuae pesysbTaT cooTHomIeHusa S/L paBeH moJioBuHE paauyca
kpyra (0,5), a B IByXMepHOI cucTeMe KOOPAMHAT PUC. 4 — 9TO IMPOEKITN IeHTpa KBagpara (Touka
mmepeceueHusI BEPTUKAJILHOM 1 TOPUBOHTAJIBHOM oceit ero cumMerpun) Ha och OL 1 ocs O mpocTpaH-
CTBEHHOU cucTeMbl KoopauHaT L ot 11.

Ilnomans uerBepT; Takoro kpyra: /4 = 3,14159265358.../4 = 0,78539816339...
9To UumCcIIo He3HAUNUTeJabHO pacxoaurcs ¢ 0,7861..., mMOIyYeHHBIM C IIOMOIILIO TEOMETPUN pPucC. 4.

B pesyabTaTe — B TOUKe IepeceyeHUs JUHUY YETBEPTH OKPYsKHOCTH Kpyra, IJnHa KOTOPOU m3-
MeHsAeTCA ¢ JUHEeHHON 3aKOHOMEPHOCTBHIO IIPU M3MEHEHUHU er0 pajnuyca, ¢ KBagpaTUYHON 3aKOHO-
MEePHOCTHIO M3MeHeHuA 1oinaau 1/4 yacTu aToro Kpyra BOBHUKAET YMCJIOBOE PACXOKAECHIE BIOJIb
ocu Ol 1ByXMepHOI cucTeMbl Koopauuat L ot 11:

An = 0,78615137775... — 0,78539816339... = 0,00075321436...

Pamee, mpu mcciaeqoBaHUU IeOMETPUU HPAMOTO U oO6paTHOro pagukanioB Ilyankape, ObII BBISB-
JIeH Tepemnaj MeXy JUHeNHONH U KBaJPaTUYHON 3aKOHOMEPHOCTAMY U3MEeHEeHU YMCJIOBBIX 3HaAUe-
Hu# Broab ocu OL sToii cucrems!l koopauHaT: AL = 0,00622091492... 1 oH TakKe IPOABUICA B
00JIaCTH UX «30JIOTOM» HMPOIOPIIMOHAILHOCTH. B IIepBoHaUYaIbLHOM BapUaHTe 9TO MCCIeI0BaHUe 13-
J0:KeH0 B ctaThbe «OT OCHOB 0011Ieli U CIIeUaIbHON TEOPUN OTHOCUTEIBHOCTU K (hH3UUECKON IIepPBOo-
IpUYNHE IIPOUCXOAAIIEro B raJakTukax» [4].

Takum 00pa3oM, Ha B3aUMHO NepPneHAUKYIIPHBIX ocax OL u OIl gpyxmMepHOil cucTeMbI KOOPIH-
HaT L ot 11 mosryuaem ABA pa3IuUHbIE PACXOKAEHUA MEKITY JUHEHHON U KBATPAaTUYHON 3aKOHOMeEP-
HOCTSMY M3MEHEHUA YHCJIOBBIX 3HAYEHUH OTHOCUTEJIHHO €TUHHUIIHI H3MEePEeHHUs MPOCTPAHCTBA —
AL u AN. IIpu 5ToM OHM OTMHAKOBO CBA3AHBI C «30JI0TOI » MPOMOPIIMEH U ¢ YMCIOM IIH.

Ha puc. 1 mepeman B pocTe uesoBeka o0pasyeTcs BIOJb BePTUKAJIbLHON OCY CUMMETPUH KBaapara.
AL MOKHO CIIPOeIpPOBATh Ha €r0 BePTUKAILHYIO 0Ch CUMMeTpHuu, a Al — Ha rOpU30HTAJBHYIO.

Bossezgem AL B kBagpar: (0,00622091492...)2 = 0,00003869978...
Coornomenue: (AL)?>/AN = 0,00003869978.../0,00075321436... = 0,0513795037...

Tak xak unciaosble 3HaueHnda AL u ANl u uncaosoii pesyabrar 0,0513795037... onpeseseHbI OT-
HOCUTEJbHO CTOPOHBI KBaJpaTa, PaBHOM 1, To MpuBeneM ero K paguycy Kpyra, B KOTOPBIH MOKHO
BOHcaTh Takoii kBagpar: 0,05137950387.../0,70710678118... = 0,07266159096...

Coorrommenue: 1/0,07266159096... = 13,7624291842..., a o6bpatraoe — 1/13,76... B aTrom cay-
yae uucygo genurend (13,76...) aemuoro pacxoaurca ¢ 1/14 Jleomapao na BuHuu B mOosiCHEHUHN K
PUCYHKY «BUTPYBUAHCKOI'O YEJIOBEKA».

AGCOJIIOTHO TOUHBIN YMCJIOBOM PE3yJILTAT MOMKHO IIOJYUYUTH, O0paTUB BHUMAaHNE HA OTKPBLITHE,
canenanHoe B 1990 roxy J. Perez B obsactu renerurku, — oTkpbiTue [JHK-pesonanca, HazBaHHOTO
«ITHK SUPRA-kox». OH npeacTaBisgeT cob60il 0coOyI0 IPOIOPIINI0, 00eCIeurBaOIIyIO pasaeaeHe
JIHEK B cooTBeTCcTBUU ¢ UKcJIaMu Iocjenoparenbuoctu @Pubonauun. Tak, 144 coceqHmre HYKJIEOTUIEI
IHEK obpasyiorca us 55 ocaopauuii Tuna T u 89 ocuoBanuit Tunna CAG. Ilpu aTom pe3ysibTaThl COOT-
Hommenuii: 55/144 = 0,3819444... u 89/144 = 0,6180555..., mpeacraBiaaT coboil parroHaJIbHbBIE
YKCJIOBLIE 3HAUCHUA, HAUNHAA C IIATOr0 3HAKA II0CJIe 3aIlATOI;.

B cBoro ouepenn: \j 0,6180555... = 0,78616509433... B sTom ciyuae pasuuia c 7T/4:
ANgux = 0,78616509433... — 0,78539816339... = 0,00076693094...
Cootnomenue: (AL)?/ANzuax = 0,00003869978.../0,00076693094... = 0,05046057993..., a
0,05046057993.../0,70710678118... = 0,0713620365...

B koneunom urtore: 1/0,07136... = 14,0130530047..., nonmoaxuser 1/14 Jleonapmo na Bunuu a6co-
JIOTHOM MaTeMaTH4YEeCKOM TOYHOCTHIO.

ITpu usBieuenuu KopHA KBaapaTHoro us 0,3819444... o6pasyercsa 0,61801654058...
Paszuaumna: 0,6180555... — 0,61801654058... = 0,00003901497...
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A pesyinbTaT U3BJIeUEHUS KOPHS KBAAPaTHOTO M3 MOJYUYEHHOTO TAKMM 00pasoM umcJia paBeH
0,00624619644..., uro conocrasumo ¢ AL = 0,00622091492..., BEIABIeHHOI'0 IPU HCCJEJLOBAHUNI
reoMeTpuu IPAMOro 1 odpaTHoro pagukajaoB Ilyankape.

Pamnee, B crarbe «30s10TOE» ceueHne. PusmKa IepBONPUIYUHBI» [5], ObLIN ONTYOJIMKOBAHBI PE3YJIb-
TATHI TEOPETUUYECKOTO MCCIAeTOBAHUA IIPOUCXOAAIIETO B 3JIeKTPOHHBIX 000J0UKAaX aTOMOB (9JIEKT-
POHHOM YMCJIOBOU IOCJIEIOBATEIbHOCTH) 1 YMCJIOBLIX 3HAUEHUI Macc IPOTOHOB U HelTpoHOB. OHU
OPUBOIAT K TaKuM ke umcaam — 0,6180555... u 0,3819444...

N3 3Toro ciaeayer, 4To 00/1aCTh YKNCcel MocaeaoBareapHocTn @udbonavun — ...55, 89, 144... HeoO6-
XOAMMO IIPU3HATH OCHOBOIIOJIATAIOIIEH JJIsI 00pa30BaHUA JKUBOW MAaTepPHH,  UTO €€ UCTOK He TOJb-
Ko B reHeTnueckoin [IHK-cnupanu, HO 1 BO BHYTPEeHHUX IIPOCTPAHCTBAX ATOMOB.

Maxc IlmaHk ogHaxIBI cKasad: «Hayka He B COCTOSHUM paspelluTh OCHOBHYIO 3araaky Ilpupo-
IBbI. A BCce IIOTOMY, UTO B KOHEUHOM MTOTE MBI CAMH SIBJISIEMCS YaCThIO 3aTraJ KM, KOTOPYIO IbITaeMCs
paspeiuTsb». CKasa OH Tak, IOTOMY UTO He BHLEJ], KAKIM 00pa3oM IIPOUCXOIAIIee BHYTPHU 1 BOBHE
MOJKHO 000CHOBATH 1, IJIaBHOE, — CBA3AaTh B eIUHOE IleJI0e MaTeMaThuuecKu. J[lantnoe TeopeTuuecKoe
HhccaeI0OBaHMe paspernaer 3Ty 3araiky.

Henwbsa ocraBuTh 0€3 BHUMaHUA U MPUKJIALHOE HCCIeIOoBaHMe HeMeIlKoro mpodeccopa A. Ileii-
suHra. IIpousBena n3MepeHUA OKOJIO ABYX ThICAY UeJIOBEUECKUX TeJ, OH IPUIle] K He MeHee MHTe-
PECHOMY OTKPBITUIO — HPOIIOPIIUY B CTPOCHUN KEHCKUX U MY KCKUX TeJ PACXOIATCA C YHUCIIOM «30-
aoroit» mponopriuu 0,6180... Ilefi3uHTr IpUBEJ X K COOTHOIIIEHUIO APYTUX YUCEJI IOCTeI0BATEhb-
HOoCcTU PuboHAUYM: AJd KeHIuH 3/5 = 0,6, a 1i1a my»Kuua — 5/8 = 0,625.

Taxue ke unciaoBbie pedyabTaTsl (0,6 u 0,625) moayUYeHbl aBTOPOM CTATHU IIPU MCCJIEIOBAHUU
OHOTO 13 APEBHEMIINX reOMeTPHUUYEeCKUX CHMBOJIOB, HA3BAHHOIO «TeKcarpamMmMa». B mHmo-apuiic-
KOIi U IITyMEePCKO# KyJbTypaxX PaBHOCTOPOHHUM TPEYToJbHUK, PACIIONOKEeHHbBIN B reKcarpaMme Bep-
IINHON BHU3 CBA3LIBAJIU C IMOHATHUEM «KEHITUHA», a BEPIINHON BBEPX — «MYyKUHHAa». B ITOJHOM
o0'beMe 5TO mccIeloBaHMe U3JI0KEHO B cTaThe «J[peBHUE CUMBOJBI I COBpeMeHHasa HayKa» [6].

IIpu sTOM mOJIy4eHBI OHU IIyTeM B3aMMHOTO BPAIEHUS dTUX TPEYTOJbHUKOB BOKPYT UX OOIIEro
IIEHTPA, YTO COIIOCTAaBUMO C IMHAMUKOI JBUKEHUA YeJ0oBeKa II0 3eMHOM ITOBEPXHOCTH. B ee ocHOBE —
CUMMETPUA B CTPOEHUH TeJIa YeJOBeKa B HalpaBJeHUH IBUKEeHUA 1 TooUepeJHOe UepeqoBaHue IBYX
ero Hor. CBOe IMOsICHEHNE K M3MEHEHUIO POCTa B PUCYHKE «BUTPYBUAHCKOrO uejioBeKa» Ha 1/14 Jleo-
Hapao na BuHuy Taxk:ke CBA3BIBAET C ABUKeHNeM. VIMEeHHO ITI09TOMY OH II0-Pa3HOMY HAapHUCOBAJ CTOIIBI
IIPaBOi U JIEBOI HOT y YEJIOBEKA, COBMEIIIEHHOT0 C KBaJPAaTOM 1 BIIMCAHHOTO B OKPY:KHOCTb KpyTa.

B cBoe Bpems IIugarop ckasaj, 4To Yucja yIPaBIsioT IBUKeHNEeM, 11 ero MHeHNe HUKTO He OcIa-
puBai. [Jo Tex mop, moka A. Maiikenbcon u 9. Mopsu He yCTaHOBUJIN, YTO CKOPOCTL CBEeTa HE 3aBU-
CUT OT CKOPOCTH IBUKEHUSA €er0 UCTOUHUKA.

Jlo mapagmokcaabHOTO OTKPBITUA MatikenbcoHa 1 Mopuiu maTemaTudyeckue (DOPMYJIbl M 3aKOHBI
HproToHa, KOTOpPBIEe 0€3YIIPEUYHO COrJIACYIOTCSA C MPUHIIUIIOM OTHOCUTEIbHOCTH, CUNTAINCH YHUBEP-
carbHBIMU. BosHUKIIIEe MexKaAy MexaHuKoii HbioToHA 1 BJaeKTpoAuHAMUKON MaKcBesia IMpoTHUBO-
peune ILITAJINCH IIPEOI0JeTh PA3JIUUHBEIMI CIIOCO0aMM, HO BCe OHM He BBIAEPIKaIu OIILITHOM IIPOBep-
Ku. Fges o cylliecTBOBAHUY IIPEUMYIIIECTBEHHOM CHUCTeMbI KOOPAUHAT Oblja IPU3HAHA HECOCTOs-
TesibHOI. Ilocsie 3TOTO B TeopeTuuecKoi (husuKe BOCTOPIKECTBOBAJ PEJIATUBU3M, COTJIACHO KOTOPO-
MYy HET UCTUHBI, OMUHAKOBOM JJIs BCEX.

OmHaxo, «paspelinB» OOHY IPo0JieMy, COBpeMeHHbIe TeopeTuku MuposgaHusa poauan APYryio,
KOTrJa MPOUCXOAsINee BO BHYTPEHHUX IIPOCTPAHCTBAX ATOMOB CTAJU PACCMaTPUBATEH C IIOMOIIIBIO
cuenuaabHON Teopuu orHocuTeabHOCcTH (CTO), a mpoucxozsAIiee BO BHEIITHUX IIPOCTPAHCTBAX — C
HOMOIIIbI0 001Iel Teopuu oTHocuTeabHOocT (OTO).

B mepuoa OypHBIX HAYUYHBIX CIOPOB Hauajya mpoririaoro Bexka Huase Bop chopmynaupoBas mpun-
IUII JBOMCTBEHHOCTH, 3AJIOKUBIIIUHA OCHOBY TEOPUU KOPHYCKYJIAPHO-BOJHOBO! IIPUPOJBI IJIEKTPO-
Ha. HeobxommMo oTAaTh eMy OOJ:KHOE, TaK KaK B JaJbHEHNIIIeM KOPHYCKYJISPHO-BOJIHOBBLIE CBOHICTBA
He TOJILKO 9JIEKTPOHA, HO 1 APYTUX dJIeMEeHTAPHBIX YaCTUIL ObLIN IIOATBEPK/IEHBI 9KCIIePHUMEHTAJIbHO.



OnxHoBpeMeHHO ¢ 3TuM Bop chopMyIUpoBaT IPUHIIUII HEOUPEeAeJeHHOCTH, YeM 000CHOBAJ He-
IpeacKasyeMOCTh KBAHTOBBIX 9(P(PeKTOB, 1 10 KOHIIA *KU3HU He U3MEHUJI CBOe MHEeHUe. OUHIITeNH
JKe He IPUHAJ KBAHTOBYIO MeXaHUKY IO IPUYNHE ee Hempeackasyemoctu. OH cuuTas, 4To PUIUKU
IIOKAa He 00HAPYKUJIU IIOCTOAHHBIE, KOTOPBIE BIUAIOT Ha ITOBeJeHe KBaHTOBLIX uacTuil. 1, Kak cie-
IyeT U3 IPOU3BEIEeHHOTO aBTOPOM CTATHU TEOPETHUUECKOT'0 MCCJIeIOBAaHUA, — OH 0KasaJjics IIPaB.

B cBoe Bpems Jleonapmo qa Bunuu nanucas: « Hem deiicmaus 8 npupode 6e3 npuiuHbl; nOCMuzHU
npuyuny, u mebe He HyxceH onvim». OTKPBITHE B3AUMHOI CBA3W MaTeMaTUKH IIPSIMOTO U 00paTHOTO
pagukagoB Aupu Ilyankape ¢ «30J0TO#» IPOTOPIINEH U ¢ YMCJIOM I, C OTHON CTOPOHBI, 00'bACHAET
MIPUYUHY SBJICHUSA «30JI0TOTO» CEUEHUS B PA3JMUYHBLIX 00JaCTAX NPUKJIATHBIX HAYUYHBIX M3BICKA-
HUM, ¢ APYroii — BeJleT K HEeOCIIOPUMOMY JOKas3aTeJbCcTBY maHavaabHo# omubounoctu CTO u OTO.
B cBsA3u ¢ 3TMM paBUIJIbHOE TOHUMaHUEe (UBUUECKON CYyTHU MPAMOTo U o6paTHOro pagukaaos IlyaH-
Kape mpuoOperaeT oco0y0 aKTyalbHOCTD.

C momomibio mpamMoro pagukauga: L= Lo \/ 1 —(V/C)?, cTOPOHHUKY PEIATUBUCTCKON (PU3UKMU TEO-
peTuduecKku 000CHOBAJIM CiKaTue IMIPOCTPAHCTBA IIPU YBEJUUEHUN CKOPOCTU ABUKEeHUsA. B cucreme
KOOpPAMHAT COCTOSIHUS MOKosA, mpu V = 0, L = Lo, a B cucTemMe KOOPAUHAT IBUKEHUS C MAKCUMAJIBHO
BO3MOKHOM CKOPOCTBIO Vax = C, L= 0.

Bwmecre ¢ npeobpasosannem Jlopenita: m = mg/+/ 1— (V/C)?, B 0CHOBe KOTOPOIr'o 00PaTHBINA pagu-
kaxa Ilyankape, 5TO IPUBEJIO (PU3UKOB K TEOPUM 00PA30BAHUSA «UEPHBIX ABIP». OUHINTEH He II0Be-
PUJI B X (PU3MUYECKOE CYIIIeCTBOBAHNE, OJHAKO APYrre NUMEHUThIe TeopeTuky Muposganusa mepBoi
IIOJIOBUHEI IIPOIILJION0 BEKa ero MHEHME IIPOUTHOPUPOBAJIN.

Kax ormeuanocs B IIpeabIAyIinX CTaTbAX, MCCJHAEeAOBaHME I'eOMEeTPHUH IIPAMOI'O paguKaJJIa HyaH-
Kape IIPUBOAUT K IIOHMMAaHNIO, YTO B €I'0 OCHOBE HE CyKaTue, a BpallleHue:

L A
L0= 1
i |
|
4+ I
|
A1 |
|
4 r :
0,514 | Puc. 5
Il
. |
|
| : /
1 : L=+/1-12
|
T |
or—+—"—-"F—F——+ > 1 (V/C)
n 0,5 1

ITonyuaemsbie ansa L umeaa ¢ aGCOMIOTHON TOUHOCTBHIO COBIAJAIOT Ha PUC. D C JUHUEN YeTBEePTU
OKPY/KHOCTHU KPyTa pagnycoM, PaBHBIM 1, ¢ ieHTpoM B T. 0 IByXMepHOIi cucTeMbl KoopauHAT L ot 1.
OmHOBPEMEHHO IEMOHCTPUPYA CBASH IMIPAMOTO PAAUKaIa C UYNCJIOM IIH.

He meHee mHTEpPECHO, UTO B OCHOBE MpAMOTO pagukanaa — Teopema Iludaropa. [Ipu mocroaHcTBe
r=1,1l= 1[ 1 — n2. A ucxons n3 PU3NUYECKON CYTH MOHATUA «CKOPOCTh», Ipu 3amMeHe 11 ua V/C cuie-
IyeT BHOBb BCIIOMHUTH u cyioBa Iludaropa, 4To yucaa yIpaBiadOT IBUKEHUEM.

IIpupaBuas Lo k 1 (equHHNIIa U3MepPeHUA IPOCTPAHCTBA), HOJAyUuM: L = \/ 1-(V/C)>

IIpu samene 11 Ha V/C B npamom pagukrase Ilyankape, B IByXMepHOU cucTeMe KOOPAUHAT puc. 4
nosBaseTcsa coorHomnenue: V = L/T, a BMecTe ¢ HUM — IIOHATHE «BpeMsA ABUKeHus». Mcxona us
BTOT0, PaHee BHIABJEHHBIN uncaoBoii mepenas Al Bmosas ocu OIl 1ByXMepHOH CUCTeMbI KOOPAUHAT
L or 1N ciaexgyer oTHECTU K IIPOCTPAHCTBEHHO-BPEMEHHOMY.



ITocse saToro, Heo6GXOAMMO OOPATUTHL BHUMAaHME TaKsKe Ha TO, YTO B OCHOBe (pMBUKU MPSAMOTO pa-
nukaisa [Iyankape — uaBepcud. IIpu V/C = 0 (uet), L =1 (ma). B ciyuae V/C =1 (#za), L = 0 (uet). B
pesyJbTaTe — IIOJIlydaeM M3MeHeHIe BBOAUMOTO UKcJia Ha IpoTuBomnoso:kHoe. Ilepexoq uz 0 B 1 u
HAao00OpPOT B TeOMETPUYECKOM BEKTOPHOM M300paKEHWN BBITVIAAUT CJIETYIOINIUM 00pasoM:

0 > Puc. 6

<
«

B aByxMepHOII crcTeMe KOOPAUHAT PUC. 5 MHBEPCHUSA IPIMOro paguKaja IpemaolpeaessierT KoJje-
6anue BeKkTopa OL B cexkTope 90°. 3epKaJbHBIM PACIOJIOKEHIEM ABYX IBYXMEPHBLIX BEKTOPHBIX CHU-
CTE€M KOOPAMHAT PUC. 5 MOMKHO 00pa3oBaTh BEKTOPHLIN KBaJpaT cO CTOPOHOI1, paBHOoi 1. OxHoBpe-
MEHHO 9TOT KBaJApaT MOXHO COBMECTUTD C JINHUEHN OKPYKHOCTH Kpyra paguycom, pasusiMm 0,7071...:

—l— Puc. 7

Taxoe coBMeIlleHNe ABYX BEKTOPHBIX CHCTEM KOODAUMHAT He HapylllaeT ABUKeHUe II0 HalpaBJe-
HUIO BekTOopa npu mepexoqe n3 0 B 1 1 mpoTUB HaIIpaBJIeHUs dTOT0 BeKTopa mpu mnepexone u3 1 8 0.
IIBe nByXMepHBIE CHCTEMBI KOOPAMHAT PUC. 7, 0003HaUeHHbIe puMcKkumu nudpamu I u II, sepraib-
HBI OTHOCUTEJbHO AuaroHajau 1 — 1 KoopAmHATHOTO KBagpaTa. ['OBOPUTH O IPEMMYIIeCTBe OTHOM
OTHOCHUTEJILHO IPYroil He MMeeT CMbBICJIA, TaK KAaK IeOMEeTPUUYECKH OHU ITOJHOCTHIO UACHTUUYHBI U
OTJNYAIOTCSA APYT OT APYTra TOJBKO PA3JUUYHBIM MECTOIIOJIOKEeHHEeM B ABYXMEPHOM IIPOCTPAHCTBE
JaucTa Oymaru Hadajia ux oceit koopausar (t.T. 0).

llBe mByXMepHBIE CUCTeMbI KOOPAMHAT PUC. { MOYKHO Ipeodpa3oBaTh B TPeXMepHbIE, €CJIN COPU-
€HTUPOBATh UX BEKTOPHI HAIPABJEHUS CKOPOCTU ABUIKEHUSA MEPIEHAUKYJIAPHO MJIOCKOCTHU JUCTA
OyMaru — BIOJIb TPEThEHM OCU TPeXMePHOII cucTeMbl KoopauHAT. IIpu 5TOM B IBYXMepPHOM IPOCTPaH-
CTBe OKPYsKHOCTH KPyra M KBajJpaTa MX B3aUMHAas CBA3b coxpaHseTrcsd. Bojee moapoOHO B cTaThe
«PenaruBusm — (aranpHas ommubKa COBpeMeHHO HayKu» [7].

B sToM 3akJroyaeTcAa NPUHIMIINAJIbHOE OTJINUYKE OT BApUAHTA ITPOU3BOJBHOTO PACIIOJIOMKEHUA
STUX CUCTEM KOOPAUHAT, UCCJIEeIOBAHHOTIO SUHIITEHHOM, UTO 1 CTAJIO IPUUYNHOM ero pyHIaMeHTa b-
HOM omnbKu. {14 ycTaHOBJIEHN S MX BBAUMHOM CBSI3U OH MCIIOJIB30BAaJI CBOE BOOOpasKeHue, pyKOBOA-
CTBYACH IPUHITUIIOM: « BooOpaskeHMe — BBIIIe 3HAHUII» . B pe3yabTaTe uero mpuses (U3MKOB Haya-
Jia TIPOIILJIOTO BeKa K TEOPHUU MHBIX IIPOCTPAHCTBEHHO-BPEMEHHBIX OTHOIIIEHMI.

Ha puc. 7 st cucTteMbl KOOPAMHAT CUMMETPHUUYHLI OTHOCUTEJNbHO AuaroHaau 1—1 BeKTOpPHOTO
kBagpata. C reoMeTpruecKoli HATJISAIHOCTBIO PUC. 4, IIPOEKIINA TOUKY IIepeceueHns JUHUYN YeTBep-
T OKPYKHOCTU KPyra ¢ KBaApaTUYHOII 3aKoHOMepHOCTHIO (T. F) Ha BepTukrambHyio ock OL aByx-
MepHOIi cucTeMbl KoopAuHAT L oT 11 coBIIagaeT ¢ TOUKOM mepecevyeHUs IPYrol AuaroHaan KBajapara
C 3ePKaJbHOM (OTHOCUTEJNbHO eIUHUILI) KBaJApaTUUYHON 3aKOoOHOMepHOCThIO (T. B). OgHOoBpeMeHHO
T. B IDUBOIUT K «30JIOTOMY» JIEJIEHUIO 9TOM AUAarOHAJIU Ha JBa HepaBHbBIE OTPE3Ka.

B pesyabTraTe — NpuXxoauM K HOHUMAaHUIO HE TOJBKO PABHO3HAYHOCTH CHUCTEM KOOPIUHAT COCTO-
SAHUA TMOKOA M JBUKEHHUSA CO CKOPOCTHIO CBETA, HO U UX «30JI0TOT0» TO:KAecTBa. I 3TO OMMHAKOBO
OTHOCHUTCA K (PM3HMUYECKUM IPoIleccaM, MPOUCXOIAIUM KaK BO BHYTPEHHUX HMPOCTPAHCTBAX aTo-
MOB, TaK 1 B MAKPO-MHUpe.



W3 BEIIIIETIOKA3aHHOTO CJIeAyeT, YTO YMCa0Bol mepenas Al B 061aCTH IPOCTPAHCTBEHHO-BPEeMeH-
HBIX OTHOIIEHUI B3aMMOCBA3aH C IPOCTpaHCTBeHHBIM nepenazoMm AL. C maunGonbpiiell HaraIsagHOC-
THIO UX B3aMMHAA CBAS3DH IIPOSABJIAETCA IPU ABUIKEHUU UeJIOBEKA 10 3eMHO¥ moBepxHOocTU. OqHOBpE-
MEeHHO IIpeJoIpeesseT AejieHre KUBOM MaTepuU Ha ABAa IPOTUBOMOJIOMKHBIX I10JIa, PACIIONOMKEHIIe
aToOMOB yrJiepozia B rpad)eHe B IBYX HE3HAUUTEJIHLHO PA3HECEHHBIX MEKIY CO00¥ IIPOCTPAHCTBEHHBIX
IJIOCKOCTSIX, ITPOSABJIAETCA B BUJle NUBMEHEHUsI CKOPOCTH POCTA UeJIOBEKA IPU MTOCTUIKEHUU UM ITOJ-
POCTKOBOT'O BO3pacTa, ABJAETCA CBA3YIOIIUM 3BEHOM B KOPITYCKYJIAPHO-BOJTHOBOM JayJIN3Me dJIeMeEH-
TapHBLIX YACTUIL U IPUUUHON 00pa30BaHUA raJaKTUUYECKOro 0apa B COIHPAJIEBUIHBIX TaJaKTHKAaX.

Pucysa kaprunsnl, JleoHapgo ga BuHuu TiiaTe/ibHO IPOPHCOBBIBAJ IIOAYAC caMble MeJbualiiinme
IeTasid, KaKIyi0 HUTh IIHYPKAa Ha OJelK1e, CTPeMsACh ITI0Ka3aTh BCIO KPAacoTy ero mierenus. MHTe-
pPecHO, UTO OBbI OH CKas3aJl, OUyTUBIINCH B HAIlleM BpeMeHH, YBUIEB IleIeBP COBPEMEeHHOT0 UCKYCCTBa —
«YepHubiil kBagpaT» Maaesuua. CKopee Bcero — IMOKPYTIII aJIblieM Y Bucka. Ho ecau ObI eMy cKkasa-
JIA, UTO U COBPEeMEeHHbBIe MCCJIeJOBATEeIN OKPYIKAIOIIero Mrupa ¢ IOMOII[bI0 MATEMAaTUKN TaKiKe «PU-
CYIOT» TOJIBKO UePHBIM (UepHasd AbIpa, 95% Halllero Mupa — TeMHasd MaTepusA U TeMHAas dHeprusd),
TO CKOpee BCero mpuiiies ObI B ysKac OT TBOpUuecTBa puaMaT-MajeBudeii. EfuHCTBEeHHOE, YTO CMOT OBl
HOHATHL — Te, K KoMy oH oOpaTtuics 500 jer Haszam, mpogokasa moucK VICTUHBI, 3aIIIJIX B ITOJHBIN 1
0eCIIPOCBETHRIN TYIINK, HECMOTPS HA BCe BhICKAa3aHHbIe UM IIPEIOCTEPesKeHU .

B mammum gau a1 Bcex puaMaT-a0CTPAKIIMOHIICTOB OCOOCHHO aKTyaJbHBI €ro cjoBa: «H ecau mul
cKaxceulb, 4Mmo HAYKU, HAYUHAUWUeCS U KOHYAWUeCs 8 MblCAlU, 001a0aom UCMUHOIL, MO0 8 IMOM
Heab3s ¢ mobow co2aacumses, a caedyenm omeepzHymyb 3mo no MHO2UM NPULUHAM, U npeiicde 8cezo
nomomy, ¥mo 6 MmaKux 4ucnmo MblCACHHbLX PACCYHOCHUAX He Yuacmayem onvlm, 6e3 Komopozo Hem
HuKakoil docmogepHocmu».

He meHee Ba’KHO HOHATH CMBICHI APyrux: «Hu 00HO uenogeueckoe ucciedosanue He Moxem Ha-
36amuvcs UCMUHHOU HAYKOU, He 0Yy0yiu noOKpenieHo MamemamuiecKumy 00Ka3ameabCmeamuy.

B 2010 roxy A. Teiim u K. HoBocesnoB On1iu ynocToensl HoOesneBcKoii mpemMuu mo (pusuke 3a oT-
KpbITHE rpadeHa. OTO OTKPBITHE IIPEACTAaBIAET 0COOBIM MHTEpec, TaK KaK paHee OCHOBOIIOJIOMKHI-
KaM¥ KBAHTOBOM MeXaHUKM OBIJIO TEOPEeTHUYEeCKM 000CHOBAHO, UTO ILJIOCKUE MAaTepPUAabl TOJIIITUHOMN
B OJMH aTOM B IpHUpoe o0pas3oBaThcA He MOTYT. SIBJIeHMe rpadeHa Ha «CBeT 00KUMA» IePeUepPKHYJIO
9T JOKAas3aTeJbCTBa, OJHAKO He 3acTaBUJIO BepHyTheA K mcrokam CTO u OTO.

KomMmenTupysa npucys:xkgenne HobeeBcKoii IpeMUU M0 XUMUU 34 OTKPBLITHE KBA3WKPUCTAJIOB
(2011 r.), ommH Hay4HBIH PabOTHUK CKas3aj, UTO OHO BeleT K O0beIMHEeHUI0 (PU3NUKOB, XUMUKOB U
MaTeMAaTHUKOB. IIpoIIio ceMs JeT, HO KaKUX-JI100 MOABUKEK B 9TOM HAIIPABJIEHUN He HAOJII04aeTCs.
IIpuuuHy TOHATH HECJIOMKHO.

He MeHBIIU# MHTEPEC NMPECTABJIET APYTIoe OTKPBITHE, B PE3YyJbTAaTe KOTOPOTO acTpOoGU3UKU
YCTaHOBUJIM, UTO CKOPOCTh ABUIKEHHUS 3Be3] B CIMPAJEBUIHBIX raJakKTHKax pacxoaurtcs ¢ Kemie-
POBCKOIiI 3aBUCUMOCTBIO U3MeHeHus ckopocTeii. Ha mpoTrs:xeHnn Bceit ncropun GUINKU HEOObACHU-
Mble 3aKOHOMEPHOCTH B JaHHBIX, KaK IIPAaBUJIO, YKAa3bIBAJIU MYyTh K HOBBIM OTKPBITUAM. BMmecTo
ATOTO (pU3MAT-PEIATUBUCTAMY OBLIN POKIAEHBI HOBble (hU3MUECKUe MOHATUA — «TeMHAas MaTepPus»
U «TeMHAas 9HEePrus».

Ha ux done nmpeacraBiser nHTepec pPe3yabTaT NPUKJIATHOTO UCCIEJOBAHNSI aMePUKAHCKUX acT-
podusurkoB C. MakI'o, ®@. Jlemnu u [I.M. IllombGepTa. B craThe, HegaBHO ONTyOJIMKOBAHHOU B JKypHA-
je Physical Review Letters, ouu yTBep:;kaaT, YTO HalleHHbIe UM OTHOIIIEHUS PABHOCUIbHBI HO-
BOMY €CTEeCTBEHHOMY 3aKOHY, B KOTOPOM KPHUBbIE CKOPOCTH ABUKEHUSA 3Be3] TOUHO OIPEIeAI0TCA
TOJIBKO OOBIYHOM MaTepHei.

Heckonbko jerT Hazam, KOMMEHTHUPYS 3allycK mof +KeHeBoii 60JBIIIOT0 aHAPOHHOTO KoJaaimepa
(LHC), npyroii HayuHbIII paboTHUK cKasa: «Vau OymeTr JoKa3aHO CyIllecTBOBaHUe 0030HA Xwurrca,
WJIN TaHHas Teopus HeBepHa». Ilociyie uero, 6ecIoOMOIIHO pasBelsa PYKaMHU B CTOPOHEBI, JOOABUJI:
«Het gpyroii Teopun». Yepes HeKOTOpPOe BpeMs OBLIO 00BABJIECHO, UTO CYIlleCTBOBaHMe 6030Ha Xur-
rca IoKasaHo ¢ TOUHOCTHIO 10 BOCBMU 3HAKOB, 4 aBTOPY 9TOU Teopuu BpyueHa HobGeseBckasa nmpemMus.
Taxum obpasom, B onuH paAg ¢ CTO u OTO Bcrasa elre ogHA PeIATUBUCTCKAA (haHTA3UA.



IIpor1irio HeCKOJIBKO JIeT. YBeJIUYUB CKOPOCTD IBUKEHUS IIPOTOHOB B MOMEHT X B3aMMHOTO CTOJI-
KHoBeHUdA B Kosnatigepe LHC, Gusuku oO0HAPYKUIU pacmaj 3TuX 0030HOB, paHee Ha3BaHHBIX Iep-
BOOCHOBOM MaTepuu U make — uactuiieit 6ora. ITociie aToro B X cpefe pasmaanch rojoca 0 Heo0xo-
OUMOCTH CO3JAHUS HOBOW (PU3UKII.

B Hacrosaee Bpema Ha roJnaigepe LHC mpousBogurcsa moxepHusamnusa. [lociie ee okOHUaHUA
($pUBUKY MJIAHUPYIOT CTAJIKMBATH MeKAy cO00U sapa aToOMOB cBUHIIA. IlapajiebHO, Ha CTPOSINEeM-
ca B mogmocKoBHOI [lyome Kosmaiimepe NICA, oHU IJIaHUPYIOT CTAJIKUBATDL AIpa aTOMOB 30JI0TA.
Bes aToro, rpomMorJiacHO 3aABJIAIOT COBPEMEHHBIE TeOPeTUKU MUpo3naHusa, HeBO3MOMKHO MOHATH,
KaK MUP YCTPOEH U KaK UM YIIPaBJATL. B TO JKe BpeMsa roBOPAT, UTO 00'bACHUTL OOPATHBIN IPOIlece
00pasoBaHUs IPOTOHOB U HEHTPOHOB BHYTPU aTOMHBIX sAJep OHHU He cMoryT. HeTpyaHo mpeacka-
3aTh, UM 9TO 3aKOHUUTCSA — BBeJeHNEeM HOBBIX (DUBUUYECKUX MOHATHUH.

Ha ¢pone sTux (pusuuecKux sKCIePUMEHTOB CTAHOBUTCS IIOHATEH IPOPOUYECKUIl CMBICT cJioB Jleo-
Hapno ga Bunun: «CHauana muL 6ydewlv mpakmosams 0 majxecmu, 3amem 0 08UNCeHUL U HAKOHEeY,
— 00 ydape». Ux pomonHAT npyrue: «MHozue 6ydym 3anHambuvL mem, imobdb. OMHUMAMb 0m Mmoil
sewiu, komopas mem 6osvuLe Oydem pacmu, wem 6oavuLe Oydym om Hee OMHUMAMb» .

PesyabraTh! uccienoBaHuSA IPOCTPAHCTBEHHOTO PACIIONIOMKEHNSA aTOMOB yIiepoaa B rpadene, us-
JIOJKeHHBIe B cTaThe «I'padeH ¢ TOUKU 3peHUuA «30J0TOT0» PABEHCTBA IIPOTUBOIIOJIOMKHO IeHCTBYIO-
mux cuy» [8], mccaemoBanHme MPOUCXOIAIIETO B 3JIEKTPOHHBIX 000JI0OUKAaX aTOMOB (9JIEKTPOHHOM
YHMCJIOBOM IIOCJIEIOBATEJIbHOCTH), TMHAMUKY M3MeHeHnsI Macc aToMoB B Tabauiie MeHeeeBa, uuc-
JIOBBIX 3HAUEHUU MaccC 3JeMeHTapHBIX UACTHUIL B CTAThe «30JI0TOe» ceueHre. PU3UKA IePBOIPUUN-
HBI» [5] 1 mocnanue Jleonapmo na BuHUYM K IOTOMKAM B €JUHCTBE C IPUKJIATHLIMUA HAYUHBIMU OT-
KPBITUSIMU Hens0e:KHO BO3BPAIIal0T COBPEeMEHHBIX TeOPEeTUKOB MUPO3JaHuAa K NCTOKAM CIIeIINAaIb-
HOM 1 00111e#l Teopuii OTHOCUTEIHLHOCTH.

B mamu M Ba)KHO MOHATH He TOJBKO TO, KakuM oopasoMm Jleonapmo ga Bunuwn samudpoBas B
CBOEM 3aBeIl[aHNH YKCJIO «30JI0TOr0» JeJIeHNs, a IVIaBHOEe — C KAKOH I1eJIbI0 OH 9TO CHejaJl 1 OIIpaB-
IAJINCh JIU €T0 YCUJIUS?

Kaiou k mudpy sasemtanua Jleomapao na Bunuu «moxasaji» B cBoeli mocienHeit kaptue «CBs-
Toii Moanu Kpectureanr». Ee okonuanue gatupyror 1515—1517 rogamu. M300pakeHHBIN Ha Hell
o0pas MOJIOZOTO UeJIOBeKa TaKiKe BBI3LIBAET YAMBJIEHNE V HCCIeLoBaTelell MOJIOTeH XYLOKHUKA.
CBoeli JIeBO# PYKO#l OH IIPUIEP:KUBAET KPECT, a YKa3aTeJbHBIM HaJbIleM IIPaBOii PyKU MOKAa3bIBAeT
Ha HApWCOBAHHBIN HA Hel YeThIPEXCTOPOHHUIT JaTUHCKUM KpecT. C JOCTATOUHOM CTEeIIeHbI0 TOUHOC-
TH MOYKHO OIIPEIeINTh, UTO B BepXHeli ero uacTu (0T coequHEeHNA MaIbIleB PYKI) N300pakeH KPecT ¢
cobJII0JeHIeM T€OMETPUU «30JI0TOI» HPOIOPIIMOHAIBHOCTH.

IIpsagu Bosoc, TOKPBIBAIOIIME TOJOBY U TEJIO N300paKeHHOr0 Ha KapTUHe, CPAaBHUBAIOT ¢ OypJIs-
UM IIOTOKOM BOJBI, UTO BO3BpAIlaeT K cioBaM Jleonapao na Bunuu: «Boda, komopas ebimexaem
U3 pex, — nocnedHss, KOmopas yuaa, u nepeas, komopas npuxooum. Takoeo u Hacmosuiee gpe-
ma» . N3obpaskeHHOe Ha 9TOM KapTUHE, MOKHO TPAKTOBATh TAK — IIPOMIET BpeMs U IIOTOMKU o0pa-
TSAT CBOE BHIMAHNE HA «30JI0TOE» CEUYeHUe.

He menbitiee yauBeHne BBI3bIBaeT Apyrasa kaptuHa Jleomapmo na Bunun — «Coacurenb mupas.
Ee matupyror 1500 rogom. HexoTophle oAU TaK ke IIBITAIOTCA HANTU B HeH CKPBITHIA aBTOPOM Taii-
HbIN cMbIcj. [logmoOHBIE KAPTUHBI, ¢ M300paKeHeM MY KUNHBI C COTHYTOI B JIOKTE IIPaBOil PYKOIi,
eCTh U y IPYTUX XyAOKHUKOB. Taxkoe mojoskeHre MpaBoii PyKHW Ha 9THUX KapTUHAX CUMBOJIU3UDPYET
3HaK IIPUBJIEUEHUA BHUMaHUA. B oTiimune ot Apyrux, y usobpaxkenuoro Jleomapao na Buunuu ykasa-
TeJbHBIN 1 00JIBIITON HAJbIbl 9TOH PYKHU IIePeKpPeIeHbl MeKIy co00ii, 00pasys ABYIIepCTHe.

Ha xaprune Jleomapao na Bunum oHO He mMeeT PeJIMTHO3HOTO CoAep:KaHuA. OTUM 3HAKOM ee aB-
TOP IPUBJIEKAeT BHUMaHUe 3puTejell K IOJIOTHAHOMY KPeCTy, HapHMCOBaHHOMY Ha I'PYAU 3TOTO YeJso-
Beka. OH pacioJiosKeH B IIeHTPEe KaPTUHBI U IO CBOel (hopMe IIpecTaBIAeT COO0M CONAPHBIN KPECT
— IOPEeBHUU CUMBOJ BHIOOpA IIYTH.

Ha kapTuHax Apyrux XyJI0:XHIKOB B JIEBOI PyKe N300pakeHHOT0 Ha HUX — chepuuecKui map. Y
HEKOTOPBIX OH YKPAIlleH IePKOBHBIM KPECTOM, CUMBOJIU3UPYA 60KECTBEHHYI0 OCHOBY Muposgaums.
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VYV Jleonapzo ga BuHum — IIPO3PAvHBIN IIIap HEMHOI'O OBAJIBHOM (DOPMBI, UTO TAKKe BLI3LIBAET YIUB-
genune. C ToCTATOUHOI TOUHOCTRLIO ero oBaJ npusoaut K uucay 0,8660... — BeIcOTa paBHOCTOPOHHE-
O TPEeyTOJbHUKA CO CTOPOHOII, paBHOM 1.

Tpu BO3AYIIHBIX IIY3LIPhKA BHYTPH 9TOTO IIIapa OTHOCAT K HAYYHOM TOYHOCTH M300ParKkaeMoro
Jleomapmo na Bunuu Ha cBoux KapTuHax. C 5TUM MOYKHO COTJIACUTHCA, €CJIU He 00paTUTh BHUMAaHUe
Ha TO, UTO OJHOBPEMEHHO OHM 0003HAYAIOT BEPINNHLI PASHOCTOPOHHETO TPeyroJabHuKa. B 0oabIiiem
MacIiTabe X MOYKHO IIePeHecTH Ha JIUCT OyMaru, IIPUHAB 38 OCHOBaHNE TPEYTrOJbHIKA €TI0 OOJILIIIYIO
cropony. IIpu sToM ero BBICOTa, TaKyKe C JOCTATOUHOII TOUHOCTBLIO, TEJIUT OCHOBAaHUE B COOTHOIIIE-
HUU YNCeJ «30JI0TOI» mponopiuu. Mlcxoasa u3 sTOro MOYKHO CKasaTh, YTO B OCHOBe MUPO3gaHUs 110
mueHUIo JleoHapao na Bunuu — «3oaotoe» Tpuesurcrso. Tak, uTo, 3aBeianue Jleonapao ga Bun-
YU IIocJielHee, HO He eIUHCTBEeHHOe eTo IIocJIaHue K IIOTOMKAaM.

ITocpencTBOM pHCYHKA COJIAPHOIO KpecTa Ha KapTuHe «ClIacuTelb MHPa», ¢ IOMOIILI0 M300pa-
JKeHHOI0 Ha Hell I1apa, CHMBOJU3UPYIoero Muposganmne, IIoCpeaCTBOM N300PaKeHHOT0 Ha KapTu-
He «CBaroit Moauun KpecTturenb» m ymciaa «30J0TOTO» AeJIeHUA, 3alIn(PPOBAHHOTO B 3aBeIlaHUU,
Jleomapmo na Bunum yKasbsIBaeT IIOTOMKAM HalpaBJeHIle, B KOTOPOM HYXXHO HUATH B IIOMCKE IIePBO-
MPUYKNHBI IPOUCXOLAINETI0 B OKPYIKAIOIIeM YeJIOBeKa MHupe.

Jleomapno na BuHuu Ha3bLIBAIOT I'eHUEM, UYbM MJeM HA HECKOJBKO CTOJIETHH OIepenuu TeueHUe
BpeMeHU. ITO OYeBUAHO Ha (poHe M300peTeHUN 1 OTKPBITUHA, CAeJIAHHBIX IO IIPOMIECTBUU IATU CTO-
Jertuii mocje ero cmeptu (2 mas 1519 roga). Bosspairas coBpeMeHHUKOB K TBopuecTBY JleoHapmo na
Bunuu, aBTOp cTaThU HEe MOXKET CKa3aTh, UTO OOIEeNPU3HAHHBIN IeHUil BHOBL OIepeIuj TeueHUue
BpeMeHU. IToro HegoctaTouHo. OH B MOJIHOU Mepe BMeIIIaJICA B X0 TaJbHEeHNIIero pa3BuTua HAYKU U
0o0pasoBaHUs, a BMECTe C 9TUM — B JAJbHEHINNI X0 UCTOPUU YeJIOBeUecTBa.

[ ero ocTaoch 3a «MaJIbIM» — BHOBH IIPU3HATH €r0 IIPAaBOTY.
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