CeprueHko NM.4.
METAFEOMETPUA «1OOEKAS4POBOW» BCENEHHON
Bce 2eHuanbHoe npocmo, a npocmoe 2eHuasibHo.

B oTom ctaTbe A xo4y pacckasaTb O Hay4yHOW runoTese, KoTopas cornacyeTcs ¢ ApeBHEN
kocmonornen [natoHa u  ¢oTorpadmamMn TymMaHHOCTM opbuTanbHoW nabopatopum HACA. Xouy
NpeacTaBUTb YUTaTEN0 KOHCTPYKTUBHO-TEOMETPMYECKME [oKasaTenbCTBa [MNoTe3bl Ha OCHOBE
peanbHbIX KOCMOMU3NYECKMX OTKPbITUA W  HOBbIX 3HAHWWA MeTareoMeTpMm O T[apMOHUYHOM
MupoycTponcTee BceneHHon.

CyLecTByeT MHOro TeopuiA 1 NpeanonoxeHnn o Tom deckoHedyHa BceneHHas nnm HeT, a ecnn m
KOHeuYHa, TO Kakas c¢popma npucyia BeeneHHon. Ha pybexe XIX-XX BekoB Benukui matemMaTtuk AHpu
lMyaHkape 3aHanCca uccrnefoBaHWEM BO3MOXHbIX opM Ans BceneHHow, npeactaBnsemMon B Buae
3aMKHYTOro 3-mepHoro npoctpaHcTBa. OnpoBepras ogHy u3 cobcTBeHHbIX runoTes, lNyaHkape cymen
MbICIEHHO CO3[aTb TEOPETUYECKM HEMNpPOTMBOPEYUMBYKD KOHCTPYKLMIO C Ype3BblYANHO WMHTEPECHbIMMU
TOMNOMOrMYECKUMIN CBONCTBaMM — Tak Ha3blBaeMYHO MHOIOCBA3HYIO chepy roOMOSIOrvi.

A cnycTa ewle 4eTBepTb Beka, yKe nocne cmeptu lNyaHkape, ABa opyrnx matematuka, Bebep un
3endepT, gokasanu, 4YTo abcTpakTHy cdepy romonoruin [lyaHkape MOXHO MNofy4uTb W3 BMOMHE
KOHKPETHOro OObekTa — €eCnnM «CKNewuTb» JPyr C OpPYyroM MpOTMBOMOSOXHbIE TpaHu poaekasgpa. B
TPEXMEPHOM NPOCTPaAHCTBE 3TO, KOHEYHO, HEBO3MOXHO, OJAHAKO B 4-MEPHOM — BMOJSIHe (Kak, Hanpumep,
OBYMEPHYIO NOMOCKy 6Gymarn B 3-MEpHOM MUpE CKINEMBaOT KOHUAMKU B GECKOHEYHY OOHOCTOPOHHIOK
nexty Mebuyca).

Taknm 0obpas3om, B Hayke TOMOMOrMM MnosiBUICS OOBEKT MoA Ha3BaHWEM «AogeKa’agpudeckoe
npocTpaHCcTBO NyaHkape» — YeTblpexmMmepHoe NnaToHOBO Teno co 120 goaekasapM4ecKUMm rpaHsaIMu.

dotorpadmun opbutanvHoit nabopatopum HACA npegnaraloT owenoMaslOWee BUANMMOE
[JOKa3aTeNnbCTBO TOrO, YTO reoMeTpus urpaet 60/blYO POJib B CTPOEHUU BceneHHOM, Yyem MOXKeT
noseputb OONbWWHCTBO Atofdel. Hawum yyeHble MOryT AulWb
CpaxaTbCA 3a MOHMMaHMe 3Toro ¢GeHoMeHa B  pamKax
CYLLECTBYIOWMX  TPAAMUMOHHBIX  MOAENer  KNacCUYEeCKoM
reomeTpmn. B HacTosilee BpeMs abCoMOTHO TOYHOrO OTBETa
noka He MOXET AaTb HWU OAMH YYEeHbI UK rpynna yyYeHbix.

CornacHo nybnukauumm xypHana New Scientist, yyeHble
KemGpumpkckoro  YHuBepcuteTa, OMMpasicb Ha  AaHHble
KocMuyeckon opbutanbHonm obcepsaTopun HACA, koTopas
HabnogaeT KOCMUYECKMA  MUKPOBOSHOBLIA  (OOH — WMAP!
(Wilkinson Microwave Anisotropy Probe) npuwnu k cnegyroLum
BbIBOAAM.

Mo gaHHBIM MOAEenupoBaHWs, pesynbTaTbl HabnwaeHun
WMAP cBungetenbCcTByOT 0 TOM, 4TOo BceneHHasa npepacrasnser
coBoit HaGop GECKOHEUYHO MOBTOPSIOLLMXCS AOAekasapos” - 12
NpaBuUrbHbIX MHOFOrpaHHMKOB, MOBEPXHOCTb KOTOPbIX OOpasoBaHa NpaBUIIbHLIMU NATUYTONbHUKAMMU.
MMeHHO Takyto dopMy MMeET 3Hakomble BceM ¢yTOonbHble Msum (Puc.1). Mpu 3TOM, NO MHEHWUIO
aCTpOHOMOB, CXOACTBO Mexay "poaekasgpoBon” mopenbto BceneHHon u gaHHeiMun WMAP npocTto
"noTpsicaroyee”, n oHM "COOTBETCTBOBANU OPYr APYry ropasgo nyyile, 4YeM MOXHO Obino BoobpasuTb".

Puc.1. ®ytboneHbIi MAY -
cthepuyecknil gogexkasap.

' wmap (aHrn. Wilkinson Microwave Anisotropy Probe) — kocmuueckuii annapat HACA, npeaHasHayYeHHbIM gna usyvyeHun
PENNKTOBOrO M3y4YeHUsn, obpa3oBaBLLEroca B pesyabtaTte bonblioro B3pbiBa. 3anyuweH 30 ntoHa 2001 roaa. B TedeHne nontopa
AecATKa NeT 6bl10 HaMMCaHO MHOFO CMeuManbHbIX Hay4YHbIX CTaTel, MOCBALWEHHbIX FEOMETPUYECKMM U TOMOOrMYECKUM
cBoWicTBam BceneHHoW.
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Hodekaadp — (ot rpeyeckoro dodeka aBeHaguatb 1 hedra rpaHb), 0AMH U3 NSTU TUMOB NPaBUITbHbIX

MHOTOrpaHHUKOB, MMetLWwmi 12 natuyronbHbIX rparei, 30 pebep n 20 BepLUMH, B KaXA0W U3 KOTOPbIX CXoasaTcsa 3
pebpa ... CospemeHHasi SHUUKIOMEAus.


http://www.newscientist.com/

Ecnu pesynbtathl 6yayT NoATBEpXKAeHbl, Hawu B3rnsabl Ha BceneHHywo 6yayT HyxaaTbcs B
cepbe3Hou koppekunn. Bo-nepsbix, OHa OKaxeTcs OTHOCUTENbHO Hebonbwon — okono 70 mnpa.
CBETOBbIX NEeT B nonepeyHuke. Bo-BTOpbIX, CTAHOBUTCA BO3MOXHbIM Habniogats BClO BceneHHyro
LenmMKom 1 ybeamTbCsa B TOM, YTO B HEW Be3ae AEUCTBYIOT OHU U Te e PU3NYeCKne 3aKOHbI.

B 2006 rogy nonyyeHbl 1 pacwundpoaHsl cHumkn WMAP (Puc.2) Tononormndeckoro yctponcraea
rmnepcdepbl TpexMepHoro NpocTpaHcTea BeceneHHom U3 goaekasapos.

[aBHO M3BECTHO, YTO KOCMOC XOPOLUO OpPraHn3oBaH, YTO CYyLLECTBYET YHMBEpPCalbHbIA 3aKOH

COXPaHEHUS XU3HM B KOCMOCE, YTO NPU HanMyum nycroThbl
NPOCTPAHCTBA MPOCTO HEBO3MOXHO ABWXKEHWE U pa3BuUTUE
3BE€3OHbIX cuUCTeM. B kocmoce BCE MOCTPOEHO Ha
3NEeKTPOMarHMTHOM  B3aMMOAENCTBMM  BewecTBa C
N3Ny4YeHNsIMN.
MoxHo npegnonoxutb, 4To doTtorpacdumn pebep
JoaekasgpoB ABNAKT cOBOOM YNNOTHEHUST KOCMUYECKOMN
Nbinv copMMpPOBaBLUENCA MNOCPEACTBOM NepeceyeHust
3ANEKTPOMAarHuUTHbIX BOSH, M3ny4dyaembix 3Be3gamu. OHu
oTpaxatT opMy uepapxum pakTanbHON reomMeTpun
YCTPOWCTBA 3BE34HOr0 NpocTpaHcTBa BeceneHHon.
O6pasoBaBlwiasica M3  Takux  pakTanbHbIX
aogekasgpos, BceneHHast obnagaeT psagom MHTEPECHbIX
CBOWCTB: B HEW HEeT BblOENeHHbIX HamnpaBneHun n ee
MoZenb  nydvwe  GonblWMHCTBA  APYrMX  MoAenew
ONUCBLIBAET BEMUYUHY  HU3LIUX  YITOBbIX  FAPMOHUK
PEnVKTOBOrO 3MeKTPOMarHUTHOro oHa. Takas kapTuHa
p”C.Z C‘pepuqec}(ne AOAeKBSApr BO:EHMKaeT TOHEKO B 3a|V|KHyTO|V| Mlee C OTHOLUeHVleI\f
3anonHaAwLue runepcdepy BeeneHHoil. OENCTBUTENBbHOW MMOTHOCTM BELLUECTBA K KPUTUYECKOM
1,013, 4TO NonagaeT B MHTepBan 3Ha4YeHur, SOMyCTUMbIX
cerogHawHMMK HabnogeHnsmun (1,02+0,02).

[nsa pspoBoro xuTtena 3emnu Bce 3TU TOMOMOrMYeckne XUTPOCNNeTEHNsT Ha NEPBLIN B3rNsag He
umetoT ocoboro 3HadeHus. A BOT Ana dwmsmkoB n dmnocodos — cosBcem apyroe geno. Kak ans
MUPOBO33PEHNST B LIENOM, Tak M OnS e4VHON Teopun, OOBACHAILWEN CTpPOEeHWe Halwero mupa, aTa
rmnoTesa npenctaBnseT OonblON MHTepec. B HacTosiee Bpemsi, HE UMES TOYHO BbIYMCINEHHOM
reoMeTpuyeckon Moaenu gogekasgpa, yvyeHble cTtanu uckatb gpyrue paktbl, cnocobHble NOATBEPAUTL
UIM ONPOBEPTHYTbL NpeanoXxeHHy A.lMyaHkape TONONOrnMYecKkyo TEOPU0 U UCTOKN KOTOPOWN Mbl HAXOO MM
B ApeBHen kocmorioruum lNnartoHa.

CBoe y4yeHne 0 MMpo3gaHumM, 0 BO3HMKHOBEHUU MUpa 1 BeceneHHowm MNnaTtoH uanoxun B guanore
«Tumei»>. Onanor Heobbl4eH TEM, YTO €ro U3NoXxeHue BeAeTcs OT nuua He camoro lNMnatoHa, a Tumes,
J0BONbHO U3BECTHOMO B TO Bpems domnocoda-nugaropenya n nonanTuka.

Ounanor «Tumeny» 3anomMuMHaeTCa pacCckasaHHOM B HEM nereHaon o6 ATnaHTuae, XOTs OHa
cocTaBnsieT B HEM nuwb Manyk BBOAHY 4acTb. O6 AtnanTuge nosecTtByeT 90-netHunm Kputui,
kKoTopbin 80 neT Hasa cnbllwan NCTOPUIO NereHgapHoro OCTpoBa OT Aefda, a TOT, B CBOK ovepenb, y3Han
€€ OT oTua, NnepeaaBaBLUEro pa3roBopbl 3HaMeHuToro pedopmaTtopa ConoHa. A ConoH nosanmcreoBarn
nereHay o6 ATnaHTuge y ermneTckoro xpeua 6ornHn HenT. OTa nerenHga nepenasanoch M3 MOKOMNEHUs B
NMOKONeHMe cpeau CBsiLLeHHocNyxxuTenen eé xpama B ropoge Cawuce. Tam ee u ycnbiwan NnatoH ot
ermneTckmx xpeuos. Mictopus nereHgapHon ATnaHTuObl Bbi3Bana y HEro UCKMIOYUTENbHbIA MHTEpPEC K
nytewecteuamM. OH nocetun MNanectuHy n BaBunoH, no6biBan B [lepcuu, roe 03HaKOMUICA C y4eHMEM
3apaTycTphbl, 1, HakoHel, gobpanca Ao WHouw, roe ycnbiwan MCTOPUI0 BENUKOro uapesuyda Pambl n
onpoboean Ha cebe MeaMTaUMOHHbIE YNpaXHeHWs no metogy byaapl.

Mocne 13 net nyTtewecTtBun, B cBon 49 net lNnatoH BHOBb BepHyrnca B Ervnet u gobuncs y
€rMneTCKMX XPELoB CBOEN MHMLUMALMK B BbICLUME AYXOBHbIE NOCBAWEHUS. Takum obpasom, OH, Kak U
Mudparop, 6bIM MHUMUMMPOBAH B TaWHble Xpedeckue 3HaHus Bbicwero 330Tepuyeckoro YyeHus o
naTTepHax4 MUPOYCTPOMCTBa U B ero CesweHHyto N'eomempuro. Bo Bpems nHuuuauum NnatoH nonyyun

> «Tumeii» (rpey. Tipoawog; cokp. Plat. Tim.) — oauH M3 BaHeMwwux TpaktaTos MnatoHa B ¢opme Auanora,
NoCBAWEHHbIN Kocmonorun, pusmke n Guonormmn M HanmcaHHbIM okono 360 roga Ao H. 3. B aTom guanore Takxke
n3naratoTca ceeaeHus ob Atnantunae... BUKUMEANA.

4 MartrepH — cxema-obpa3s, OeVcTBylOLWAsl Kak NMOCPEeACTBYHLLEE MpeacTaBrneHne, WM YyBCTBEHHOE MOHATUE,

6naronap;| KOTOPOMY B pexunme OAHOBPEMEHHOCTU BOCMPUATUA U MbILUNEHNA BbIABNAOTCA 3aKOHOMEPHOCTU, KaK
OHW CYLLECTBYIOT B Npupoae 1 obLiecTse.
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3HaHMA O dyHOAMEHTaNbHbIX FeoOMeTpuyecknx gopMax MUPOYCTPOMCTBA, KOTOPbIE MNO3Xe onucan B
CBOMX COMMHEHMAX. TN POPMbI MONYyYUNN B MatemaTtuke ero nms — NnatoHoBbl Tena. K oCHOBHbIM NATH
MnaToHOBbIM TeNaM OTHOCATCA: OKMa3op, 38e30HbII mempa3dp, kyb, 000eKka30p u UKOcasop.

Mudaropeickas wkona MUCTepwUin, MnaToH U ApeBHUE Fpeku nonaranau, 4YTo 3TU NsTb Ten,
M3BECTHble C He3anaMsTHbIX BPEeMEeH, SIBNSIOTCS OCHOBHbIMW MaTTepHaMu, CTPOEHUs (PU3NYECKOro U
LYXOBHOMO MWpO3AaHus. YeTbipe Tena — 3TO apxeTunuyeckuMe naTTepHbl, CToslMe 3a 4YeTblpbMs
anemMeHTaMn Bcero MmuposaaHus: 3emnu, OrHsi, Bosayxa wn Boabl. MATbIi natTepH (godekasap)
cunTanca YHueepcanbHoin Cy6cTaHumein MuposgaHus. Ero wucnonb3oBaHve B MaTepuanbHOM Mupe
TWAaTeNbHO CKPbIBANOCh, MOCKOMbKY XpeLbl YyBCTBOBaNM ONACHOCTb €r0 HENPaBUBHOTO MPUMEHEHUS.
«... ero 6or onpegenun anga BceneHHon n npuberHyn K Hemy B kavecTse obpasuay, nuweT NnaToH.

M3BecTHO, reomeTpus Oodekasdpa W uKkocasdpa CBfA3aHa C  30M0TOW  NpPOMNopLUMen.
[encrtButenbHo, rpaHsMu [o[ekasjpa SBMSIOTCS MEHTaroHbl, T. €. MpaBWUilbHble NSATUYrONbHUKK,
OCHOBaHHbl€ Ha 30510TOW nponopumu. Ecnun BHUMaTENbHO NOCMOTPEThL HA MKOCA3apP, TO MOXHO YBUAETD,
YTO B KaXXOOW BepLuMHe ukocasodpa CXOQMUTCA MSATb TPeyrofibHbIX rpaHert nupamugbl, pebpa ocHoBaHWSA
nupammng, KOTopbix Takke 0b6pasyloT NeHTaroHbl. Yxe 3Tux hakToB JOCTAaTOYHO, YTOObLI yO6eanTbcs B TOM,
YTO 30510Tas NPOMOPLMS UrpaeT CYLLECTBEHHYIO POfb B KOHCTPYKUMM 3TUX ABYX [MnaToHOBbIX Ten. 3Tu
ABe urypbl ABnstoTCs obpaTtHbiMu Apyr Apyry: obe coctoaT us 30 pebep, npu aTom mkocaagp nveet 20
rpaHen n 12 BepLunH, a gogekasagp — 12 rpaHen n 20 BepLUnH.

my6okue unccneposaHusa CsweHHOW eomeTpumn, cogepxalienca B BeOUHECKOW KOCMOSOrmm
apesHen NHgum, ocyllecTBun M onvucan amepuKkaHCKMM nccriegoBaTenb M y4éHbl-matematuk Puyapg,
TomncoH (1947 — 2008).

CornacHo Beguyeckomy yyeHuto, CeaweHHasa MeomeTpus — 310 nattepH CosHaHuda. Ha nobom
YPOBHE, OT KBaHTa A0 OrpPOMHbIX MMaHeTapHbIX WU acTPOHOMUYECKUX Ten, Kaxdbll naTtTepH pocTa,
U3MEHEHNS UNn [OBWKEHWs COOTBETCTBYET C MaTemMaTMyeCckon TOYHOCTbIO ofHou unm Gonee
reomeTpuyeckum popmam. CeslieHHas [eomeTpusa — 3TO ApeBHASA MeTadusmyeckasn Hayka, nayvatoLas
MaTeMaTuyeckue naTTepHbl, KOTOPble 3anoXeHbl B MMPO34aHUKU, W BbISCHAOWASA TOYHbLIN CMOCoD,
KoTopbiM BceneHHass opraHu3yeT CBOe rapmoHuyHoe ObiTve. CBsweHHas [eomeTpus packpbiBaeT
OCHOBHYIO CBSi3b, Ni€Xalllyl0 B OCHOBE BCEX Belleln, B MaTemMaTu4eckon oopme, NOCPEACTBOM Yucen u
reoMeTpun, OOKa3blBaeTCH CKPbITbIN MOPSAOK, NPUCYLLMIA BCEMY MUPO3OAHMIO, BKNOYasa YenoBeka 1 ero
aywy. CssweHHasa [eomeTpus — 3ToO s3blk BcenewHon, ctodwmn 3a Bcemyn opmMamu eguHoro
MUPO3AaHNS.

B BeAMYECKOMN KOCMOJIOTMU COAEPKUTCS YETKOE 0OBACHEHME PACNO/IOKeHUA B chepe Bcex NATU
MnaToHOBbLIX Tesn, B COFNAacMM C My3blKaJlbHOM OKTaBoM. B 3Tol cucteme chepa M UMKocasap
HabloJal0TCA ABaXKAbl, UMEHHO TaK Mbl MOJly4aeM OKTaBY, COCTOALLYIO U3 ceMu no3uumin (Puc.3): wectn
OCHOBHbIX $opm — NATK MNaToOHOBbIX TeN 1 chepbl.

QOGCEIIBD)

Puc_3. Okraea NnatoHoBLIX Ten.

B 3akntoyeHne, YToObl CBECTU CTOMb pa3sHble, HO B TO K& BPeMs 1 NOXOXMEe OTKPbITUSI B eANHOe
pycno, cneayeTt ynomMmsiHyTb ele 06 oAHOM 3arago4yHOM OTKPbITUM. C MOMOLLLID KOCMUYECKOro
paguoTeneckona Ha Mapce obHapyXeHa ruraHTckasa nsaTuyronbHasa nupamuaa. Ee npocTpaHcTBeHHbIE U
yrnoBble napameTpbl uccnegyet 3Apon TopyH (Erol Torun), npodeccroHanbHbii 3KCNepT Mo
reorpaduyeckMm KapTam 1 reomMopdoriorMn U3 BalMHITOHCKOro AreHTcTBa kapTorpadoum MUHUCTEPCTBA
obopoHbl CLUA. OH nonaraer, 4TO MO BCEM KPUTEPUAM MapaMeTPOB MMpaMuibl €€ HUKaK Henb3s
cuMTaTb eCTECTBEHHbIM NPUPOAHLIM 06pa3oBaHMEM.

KopoTKO rosops, ecnu 3Tn hakTbl NPUNOXUTb K LOAEKASAPOBON TOMOMOrMM KOCMOCa, TO KTO
3HaeT, ObiTb MOXeT, HeOobOblYHbI BuA nupamuabl Ha Mapce — 9TO cBoeobpasHbl, YyXe paHee
NMOCTUTHYTbIA KEM-TO M NOCTPOEHHbIM cumMBor opmbl BeceneHHon? K atomy cneagyet gobaButb, UTO U
NPUCYTCTBYIOLUUX PakTOB Ha Hawen [lnaHeTe, WCTOKM UCTOPUYECKOTO MPOUCXOXOEHUSI KOTOPbIX
Marnoun3BeCTHbI 1 3arafoyHbl — MHOXECTBO.




CerogHsi M3BECTHO MHOrO OPEBHUX HAxXOAOK, CAENaHHbIX B pe3ynbTate packomnok. OObACHUTb
npegHasHayYeHne 1 CyTb NMPOUCXOXAEHUS HEKOTOPbIX M3 HUX Ha CEroOHSALIHWUIA OeHb Y4YeHble HE MOryT.
OpHOM M3 TakMx HaxOAOK SIBMSIETCS MHOXECTBO 3K3EMMSISIPOB MCKOMAEMbIX KaMeHHbIX, MeOHbIX |
OpOH30BbLIX A0AekasapoB AvameTpoM 4 — 11 caHTumeTpoB. OHM HanAeHbl B OCHOBHOM Ha Tepputopuu
apeBHen Pumckon umnepun n gatnpytotcsa B npomexyTtke ¢ 3 000 r.r. 4o H.3. 1 4O YETBEPTOro Beka H. 3.

Y yueHbIX, paclngpoBaBLUMX CHUMKU KocMuyeckoro paguoteneckona HACA, ocrtaiotes
COMHEHMS 1M BOMPOCHI K OOAEKAaSAPOBON hOpMe CTPOEHUS MOBEPXHOCTU TPEXMEPHOro cdepuveckoro
npocTtpaHcTBa BceneHHon. Ero cdpepuryeckass noBepxHOCTb COCTOUT M3 MPaBUMbHbLIX MATUYTONbHUKOB.
[MpaBumbHbIN NATUYTONBHUK HA cdhepe OTNMYaeTcs pa3mepamMm cBoux yrioB 120° oT yrnoB npaBuibHOro
NATUYroNbHUKA €BKNMMAOBOW reomeTpun. B eBknmMagoBon reometpum yrnbl paBHbl 108°. B cBssu ¢
OAHHbIMW  YINOBbIMA  OTANYMAMM  BO3HWUKIM  BOMPOCHI, OTHOCALLUMECH K TeoMeTpuuM BHYTPEHHEWN
CTPYKTYpHOM Tononorun popexkasgposont BceneHHon. BO3HWKNM COMHEHMS — eCTb unu HeT 3a3opbl B
CTPYKTYPHOM CTPOEHMM chepuyeckoro paoaekasgpa, MNockonbky doTorpacdumm paguoTeneckona He
OTpakaloT BHYTPEHHIOK TOMOMOrMI0 reoMeTPUYECKOro YCTPOMCTBA ero 3-Xx MepHOro npocTpaHcTea?

[dymaeTcs, aTm comHeHus oBycroBneHbl Tem, 4TO poTorpachmm goaekasgpa, BNMCAHHOrO B
cthepy €BKNMOOBOro nNpoOCTpaHCTBAa U B cdhepy  MeTanpoCTpaHCTBa, $BMSKOTCA FEeOMETPUYECKU
oavHakoBbiMK. OgHako, OENCTBUTENbHOE YCTPOWCTBO, YMCMEHHAs MeTpuKa OMuMCaHusi rapMOHMYHbIX
nponopLmMin napaMmeTpoB €BKIMAOBA M METanpoCTpaHCTBa foAeKkasdpa pasrnuyHa, 3To, Bo-nepBbiX. Bo-
BTOpbIX, MaremaTtnyeckasi pacwmndpoBka ¢oTtorpacdmin gogekasgpa nNpoBOAUTCS HA OCHOBE YMCIOBOM
METPUKN €BKNNMA0BOW reometpun. MeTpuky mMartareoMeTpum ydeHble Nnoka He 3HalT. B aTonm cBaAsu
HeobXxooMMO paccMOTpeTb pas3genbHO  PyHAaMeHTanbHble Havana YMCNOBbIX METPUK  [OaHHbIX
POACTBEHHBIX FEOMETPUN, UX CYLLLECTBEHHOE pasnunyume u oopmMysibl BbIYUCIIEHUSA NapaMeTPOB.

Ecnn BOOOpasuTb CTPYKTypHOE CTpOEHWe p[oAekasgpa Kak natrepH (cxemy-obpas...), TO
04EeBWUOHO, YTO OH COCTOMT U3 12 NpaBUNbHbBIX NATUYFOMbHBIX NMPaMWA, BEPLUMHbI KOTOPbIX CXOAATCH B
OOHOW TOYKE, B LEHTPE LLapoBOW cdhepbl, B KOTOPYIO OH BMMCaH, a BOKOBbIE rpaHn nMpamugbl SBRA0TCS
npaBurbHbIMKU  TpeyronbHUkamn. M3 3sToro cnegyeTt, 4TO TOMONOrMA [0OEKadApOBOro YCTPOWCTBA
BceneHHoOM COCTOMT NCKMIOYNTENBHO U3 TaKMX NPaBUITbHbLIX NATUYTOMbHBIX NMPaMUA.

Mockonbky B reomeTpum EBknuga pasHOBUOHOCTEW NPaBUNbHbIX MATUIPaHHBIX NUpaMug
CyLeCcTByeT MHOXECTBO, TO €CTb COMHEHUSI B TOM, YCTPAHSAIOTCH WM HET 3a30opbl (NYCTOTbl) Mexay
rpaHsasMmn nupamug B paclumpstoLlemcs (pasgysatoLemcs) NpoCcTpaHCTBE «B3opBaBLuencs» BeceneHHon.

B eBknnMaoBoi reoMeTpun nupammuaa HasblBaeTcs rpasusibHoU, ecnn eé OCHOBaHMEM SIBNSIeTCs
npaeusibHbIU MHO20y20/1bHUK, @ BepLUMHA MNpoeuupyeTcs B LIEeHTP OCHOBaHus. Torga oHa obnapaet
CBOWCTBaMM:

e OokoBble p€Opa NpaBuITbHON NMpamMuabl paBHbI;
e B NpaBuUNbHON NUpamnae Bce GOKOBbIE FPpaHN — KOHIPY3HTHbIE paBHOGeaPEHHbIE TPEYrONbHUKM.

MpaBunbHas NATUYronbHas NMpaMmupa: ee OCHOBaHWE — MPaBWUIbHBIN NSATUYTONbHUK, BbICOTA
nupamMmuabl HAXoAUTCS TOYHO B LIEHTPe ee OCHOBaHUSI, BCE CTOPOHbI OCHOBAHUS paBHbI, Yribl MEXAY ero

ctopoHamu cocTtaBnaoT 108 rpagycos, 60koBble rpaHu — paBHOGeApEHHbIE
TpeyrofnbHWkM., B aToM CBA3M paccMOTPMM  YMCMOBbIE MapameTpbl
OCHOBaHusi NpamMuabl.

MpaBWmnbHbLIN NATUYTONBHUK BMUCLIBAETCS B OKPY)KHOCTb, @ B HEro

/ BMuCbIBaeTca nudaropenckas neHtarpamma unu 3sesga (Puc.4). CtopoHa
NSATUYTOfbHWMKA, BMNUCAHHOIO B OKPY)XXHOCTb, paauMyc KOTOpol r = 1, paBHa
1,1755705... =  ,/(0,6180339..)2+1 = /138196601 .., roe

(0,6180339..)2 +1= 2 +1, ¢ =0,6180339..., é = ®=1,6180339... (1)

Kaxpgaa ctopoHa neHTarpammbl AenUTCA OpYroM ee CTOPOHOM B
«KpamHeM 1 cpedHEeM OTHOLUIEHUM» YUCreHHo paBHom @ = 1,6180339...
BbluncneHve napameTpoB 5-rpaHHON nupamugbl, 6OKOBbLIE rpaHW KOTOPOM
SABNSAIOTCA PaBHOCTOPOHHWMU TpeyronbHUKamu, NOCTPOEHHOW Ha [aHHOM
YNCIIEHHOM ee OCHOBaHWK, He NO3BONSET MNOMYYUTb TOYHbIE pe3ynbTaThbl.

PaBHOCTOPOHHWIA TPEYTroNbHUK SBMAAETCA YacTHbIM clyYaemM paBHOOeAPEHHOro TpeyrosfbHuka. A
nATUrpaHHas nuMpamuaa, OOKOBble rpaHM KOTOPOW SBNAKTCA PABHOCTOPOHHUMU TpPEeYrosibHUKaMMu,
SABMAETCA YaCTHbIM CAyYaem MpaBuUibHOM MNATUPAHHOW NuUpaMmuabl KnacCUYeckonW reomeTpum C
€[VHNYHOW METPUKON. MOCTPOEHUS C MOMOLLLIO LIMPKYIS U NIMHENKN 6e3 AeneHui, a TakKe BblYUCIIEHNS
napameTpoB 5-rpaHHON nupamuabl, OGOKOBbIE€ FPaHM KOTOPOW — pPaBHOCTOPOHHWE TPEYrOfIbHUKW, B
Knaccuyeckon reometpum EBknvga mbl He Haxogum. [Nouyemy? [ymaeTcs, STUM BONPOCOM 3adaBanucb

Puc.4. NpaBunbHbIA
NATHYTONbHUK
¥ NeHTarpamma.
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MHOrme TBOpUbl W uUccneaoBaTtesnin MatemMaTUuKn. OTBeT Ha Hero B MaTeMaTuke ocTtaetcs «b6enbiMm
NATHOM».

Kak nmoctpouTb M BbIMUCIUTE MPOCTPaHCTBO [JoAekasgpa M 3anofiHWTb €ro MnpaBuiibHbIMM
ABeHaJuaTbld NATUrPaHHLIMK - MMpamMugamMmm  MeTareomeTpun, Yy KOTopbix OOKOBble TpaHn —
pPaBHOCTOPOHHME TPEYroNnbHUKN, a pebpa ee 0OCHOBaHWS N DOKOBbLIX FpaHel — paBHbI?

OT0 cTano BO3MOXHbIM C anrebpanyeckum OTKPbITUEM, MOCTPOEHUEM C MOMOLLIO LMPKYNSA ©
nuHerikn 6e3 geneHun nNpsiMOYrofibHOr0 MeTaTpeyrofnbHuKa, a Takke BblYMCIIEHWEM €ro CTOPOH B
cuctemMe eauHWYHOM MeTpukM (paguyc pacTBopa LMPKYNS YUCREHHO paBeH «1»). C TexHU4eckum
anropuTMOM  OCYLLLECTBMEHUS [AaHHOMO MOCTPOEHUSI uuTaTenb MOXET MO3HAaKOMUTLCA B CTaTbe
Cepruenko M.9.°

YucneHHble pa3mepbl NPsIMOYroNibHOro MeTaTpeyronbHuka (Puc.5):
kateT 2-3 = ® = 1,6180339887498948482045868343656...;

1 kaTeT 1-2 = V& = 1,2720196495140689642524224617375...;

rnoTerysa 1-3 = ®Vd =2,0581710272714922503219810475804...

AnropuTm nocTpoeHnsa npaBuiibHON NATUrPaAHHOM NMPaMUAbI

MeTareomeTpum
b BpawieHne npsimoyronbHoro metaTtpeyronbHuka (A1,2,3) Bokpyr ocu
©y P kateta 1-2 = & ob6pasyeTr koHyc. Bnuwem npaBunbHyl0 S-rpaHHyto

memanupamudy (Pnc.6) B KOHYC, OCHOBaHMEM KOTOPOro sIBNseTCS
OKPY>KHOCTb, pagnyc KoTopon 2-3 = VO.

Vo
3 2 Ha Puc.6 oyeBnaHo, npaBunbHas 5-rpaHHas nupamuga coctouTt n3 5
Puc.5. MeTpuka NPSAMOYrofibHbIX U paBHOBENUKMX TeTpasgpoB 1,2,3,4. paHu TeTpasgpa:
MET;dT.peyrDJ'IbHMKa. 1,2,3; 1,2,4; 2,3,4 nepecekaloTcs B TOYKe 2 W MEPNeHANKYNAPHbI MeXay

cobown. TpebyeTcsa gokasaTtb, 4TO rpaHb 1,3,4 OaHHOMO NPSIMOYrOfIbHOMoO
TeTpasgpa SABMAETCS PAaBHOCTOPOHHWM TPEYrofIbHUKOM.

Ons pokasatenbCTBa pPacCMOTPMM  YMCIEHHbIE MNapaMeTpbl OoOpasyllme reoMeTpUYecKyto
dopmy npsamoyronsHoro Tetpasgpa 1,2,3,4 (Puc.7):

1

C BepwuHbl 1 rpaHn TeTpasgpa (A1,3,4) onyctum
nepneHaukynap 1-5 Ha ctopoHy 3-4 n coeguvHUM NPAMOWN NUHMEN
Toukm 1 n 5, rge 1-5 — anodema nupamugbl, a 2-5 — BbIcOTa
paBHOOELPEHHOIO TPEYrofibHUKa.

B uTOore OaHHOro nNOCTPOEHUS Mbl pasgenunn TeTpasgp
1,2,3,4 Ha gBa paBHOBENUKUX NPAMOYrofbHbIX TeTpasgpa — 1,2,4,5 =
1,2,3,5. Mpu atom rpaHb ocHoBaHus (A2,3,4) genuTtcss Ha [Ba
paBHbIX MPSIMOYrOfbHbLIX TPEyrofnbHuKa, a ero <3,2,4, KOTOopbIn no
YCIOBUIO MOCTPOEHUSA MNPaBUITbHOW S-rpaHHON nupamMubl, OOMKeH
6biTb paBeH 72° (72° x 5 = 360°), genutca Ha OBa paBHbIX yrna:
<3,2,5 =<4,2,5=36° (Puc.7).

Takum obpasom, CyTb [oKa3aTenbCTBa CBOAUTCS K BbIYMCIEHUIO 3HAYeHusa <3,2,4. B aTON CBSA3U
BblYUCIISIEM YNCTIEHHbIE 3HAYEeHUs1 CTOPOH NpsiMoyronsbHoro A2,5,3:
2-3 = V/® — no nocTpoeHwio;

3-5= ‘bz—‘@ =1,02908... - No ycrnosuio NOCTPOEHUS;

Puc 6. NpaBunbHaa 5-rpaHHan
nupamMnaa BNUCaHHaa B KOHYC.

B cornacuu ¢ Teopemoi MNudparopa Beluncnsem:
2-5=0,74767...;
1-5=1,78242...

5 Cepruenko MM.A., «CakpanbHblii TpeyronbHuk» [MnaToHa Kak MaTeMaTU4YeCKU OOBLEKT rapMOHWYHON
BceneHHow. http://www.trinitas.ru/rus/doc/0016/001d/00162279.htm
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YucneHHoe oTHoweHne kateTa 3-5 kK rmnoTeHyse 3-2 ecTb KOCUHyc <3,2,5, T0 ecTb 3-5/2-3
0,8090... [laHHOE 3Ha4YeHMe KocnHyca <3,2,5 COOTBETCTBYET BennumHe yrna 36°.

YucneHHoe oTHoweHne kateta 3-5 k kateTy 2-5 ecTb koTaHreHc <3,2,5, 10 ecTb 3-5/2-5

1 1,3764... [aHHoe 3Ha4yeHMe KoTaHreHca <3,2,5 Takke COOTBETCTBYET
BenuuuHe yrna 36°.

Takum 00pasoM, gokasaHo, 4To <3,2,4 COOTBETCTBYET BeNnMuMHE yrna
72°, a 5 Tetpasgpos (Puc.7) o6pasyloT NpaBuIibHYIO 5-yronbHYyO nupamuay
(Pvc.6). Bbicotom aTton nupamugbl SBRSIETCH  BbICOTa MNPSMOYrofbHOrO
TeTpasgpa 1-2 = 1,6180339... = O.

Bbluucnsiem yron HaknoHa anodembl  PaBHOCTOPOHHEN  rpaHu

3 5 rapMOHMYHOrO TeTpasgpa K ero ocHoBaHuoo, To ecTb <1,5,2. YucneHHoe
4 OTHOwWweHMe kaTeTa 1-2 K kateTy 1-5 ecTb TaHreHc <1,5,2 n paBHO 4ucny
Puc.7. MpamoyroneHelil - 5 1640890..., uto cooTeeTCTRYeT yriy 65°11'.

METaTeTpasap. 30ecb MOXET BO3HMKHYTb BOMPOC: Kak MNpOBEpUTb, YTO Todvka 1
ABMNSETCA BEPLUMHOM MPAMOYronbHOro TeTpasgpa? [Ona atoro Heobxogumo ybeauTbecsi, YTO AMMHa
anogembl 1-5, BblMUCNEHHas K3 npamoyronbHoro Al1,3,5 paBHa YUCNEHHO 3HayeHutwo 1-5 =
1,78242839..., BblYMCNEHHOMY U3 npsAMoyronbHoro A1,2,5.

Takum obpasom, BnepBble NOCTPOEHa NpaBuibHas 5-rpaHHas nMpamuga, y KoTopou Bce 60koBble
rpaHy — pPaBHOCTOPOHHUE TPEYronbHUKN. BbluncneHsl, ¢ TouyHocTbio Ao 30 3Haka nocrie 3ansiTton, Bce
napameTpbl NUpamnapl, Fae CTOpoHa OCHOBaHMSA nupamuabl a = ®+/® pasHa cTopoHe ee BOKOBOW rpaHum,
a BbicoTa nupamngbl h = O,

[MOCTPOEHHbIE C NOMOLLbLIO LMPKYNs U NMHeVkn 6e3 geneHun nNpsMOyrofibHbI MeTaTeTpasagp U
MeTanupamuaa, Ha3oBeM WX Tak, SBNATCA OCHOBOOOpa3ylLWMMK aneMmeHTamn gogekasgpa NyaHkape
(Pwnc.8).

Hoaekasgp sIBNAETCA NpegenioMm pas3BuTUS NpaBUSIbHbIX MHOTOrpaHHMKOB [MnaTtoHa, NOCKOmbKy
TONbKO ABajuaTb TOYEK-BEPLUMH PAaBHOMEPHO pacnpeensitoTcs Ha cpepe M cxogsaTcsl B OOHOM TOYKE B
ueHTpe cdepbl. CornacHo MHAMAUMOHHOW Teopun poxaeHust BceneHHon B pesynbTaTte «bonblioro
B3pblBa», U3 JaHHON TOYKN CBEPXMNIIOTHOIO NPOCTPaHCTBa MaTepum NaHKoBCKMM paauycom 10733 cm. 3a
Bpems 10733 cek., obpasoBanack Hawa BceneHHas 1o pasmepa paamyca 100 cm. 310 Takon paauyc,
KOTOPbI BO MHOXECTBO pa3 MNpeBbilLaeT pa3mMepbl Habnogaemon BeceneHHonm.

BbluncneHue napameTpoB goaekasapa

B M3BECTHbIX JHLMKMONEANYECKUX® WMCTOUYHMKAX Haxoaum opMyINbl BblUUCIEHUS paaunyca
cdepbl, B KOTOPYW BMUCaH Jogekasgp W opMyny BblMUCIEHWs ero obbema. EpuHon mepoi
BbIYMCMEHUSA MX NapamMeTpoB ABMSETCA 3a4aHHas YCIOBHO UMM M3MEepEeHHasi NpakTuyecku anuHa pebpa
(a) 5-yronbHoW rpaHm.

Paguyc coepbl: R= %(1 +V5)V3 =~ 14a. 2)

Mockonbky ApyrMx bopmyn BblMMCIEHUS R HE UMEETCs, TO MOXHO NPeAnoNoXuTb, YTO ANnHa
pebpa a 5-yronbHOM rpaHu BbIYMCIIEHA Ha OCHOBE [AfMHbI CTOPOHbI BMWCAHHOIO MNPaBUSIBHOTO 5-
yronbHuMKa. A CTOpoHa a 5-yronbHuMKa CTPOUTCA C MOMOLUBK LMPKYNA W NWHerkn 6e3 peneHui
NPOU3BOSLHON eauHMLEe Mepbl I (pacTBop uMpkyns), rae r = 1. CornacHo (1), a = ¢% + 1.

O6beMm goaekasgpa: V= ‘1—3(15 + 7V5) =~ 7,664 ()

B ™meTareomeTpum eavHoON Mepol  BbIMUCIEHWIA MNapaMeTpoB BCEX PACCMOTPEHHbIX
reomeTpuyeckux Uryp Takxe siBNAETCA NPOU3BOSbHLIN pacTBOP LMpKynsa r = 1.
Paguyc wapoobpasHoii ccepbl R, B KOTOpYO BNMCaH AOAeKasap MeTareoMeTpun, paBeH anvHe
pebpa nopekasgpa n pebpa 60koBOW rpaHu 5-rpaHHON MeTanupamugpl:
R = ®V/d =2,058171... a. (4)

6 Bukunegus. Jogekasgp.



CpaBHuBas hopMynbl BbIYUCIIEHUSA U YNCTIEHHbIE 3HaYeHnss paanycos cdep (2) un (4), B KOTopble
BMMCaH AoJdekasgp, O4EBMOHO, UX CYLLLECTBEHHOE pasnunyue.
O6bem 5-rpaHHOM MeTanMpamugbl COCTOUT U3 5 NPAMOYTOfbHbBIX U PABHOBESMKMX

meTaTeTpasapos (Puc.7), y koToporo: 1-2 = ® — BeicoTa MeTanupamuabl; 2-3 = 2-4 =/&; 1-3=1-4 = 3-4
= O\®; 2-5=0,74767...; 1-5=1,78242...
5)

MeTtaTeTpasaap BbLiuMCNAeTCHa No popmyre:
1
V= ESOCH.hl (6)
roe S, = 0,37383719... a2, h = ® — BbicOTa MeTaTeTpasapa.

O6bem metaTteTpasgpa 1,2,3,4: V = 0,2016270..a3 @)
O61bem 5-rpaHHoi MmeTanupamuabl: V = 5(0,2016270..a3) = 1,008135...a3. (8)
O6bem gogekasgpa: V = 12(1,008135...a%) =12,09762...a5. 9)

PE3IOME. [JaBHO W3BECTHO, YTO KOCMOC XOPOLUO OpraHu3oBaH, 4TO
CYLLECTBYET YHMBEPCAlbHbLIA 3aKOH COXPaHEHMSI XW3HU B KOCMOCE, YTO Mpwu
HanMuMM NycTOTbl MPOCTPAHCTBA NPOCTO HEBO3MOXHO ABWXEHUE U pa3BuTUE
3BE3OHbIX cucteM. B Kocmoce BCE MOCTPOEHO Ha  3NEKTPOMarHUTHOM
B3aUMOAEVNCTBUN BELLECTBA C U3NyYEeHUAMMN.

Boiwe npegctaBneHHoe — onucaHue  rMnoTesbl  4OAeKasapoBOro
ycTponctBa BceneHHOW nogTBepxaaeT, 4YTO TOMOMOMMSA BHYTPEHHEro ee
KOHTMHYyMa MOXeT cyliecTBoBaTb 6e3 nmycTtoT. OTO AoKaszaHO MOCpPeAcTBOM
CpaBHEHUSI pasHbIX anropMTMOB Fr€OMETPUYECKOro MOCTPOEHMS N BbIMUCIIEHNS OAOAeKasaapa; CPaBHEHNUs
anropytMa 1 bopmyIn Knaccu4eckon reoMmeTpun 1 anroputMa poacTBEHHON el METareoMeTpun.

OHumknoneguyeckne opmynbl BbIYUCTIEHNS pagnyca cdepbl, B KOTOPYIO BMMCaH OOOEKAdAp U
ero obbeMa He oTpaXkalT eCTECTBEHHYIO 3aKOHOMEPHOCTb BbiBOAA UX N3 FEOMETPUYECKOTO NOCTPOEHWS
AoJekasagpa C NOMOLLbLIO LUMPKyNs 1 nuHenkn 6e3 geneHui. O6 aToM CBUOETENLCTBYIOT BKIIOYEHHbLIE B

dopmyny paguyca ceepsl (2) crnyyartble uucna (1 +v5)V3 u BkroyeHHble B dopmyny (3) o6bema

Puc.8. [logekasap

ponekasapa 15 + 7+/5. KopoTko rosops, AaHHas (opMyna o6bema [oAeKasapa Bbi3biBAET COMHEHMUS Y
uccnegosarenen «gogekasgposon» BceneHHon. MocTpoeHHbIM No Hewn, godekasgp W BAUCAHHbLIN B
LIapoBYyo chepy goaekasap, He UCKIYaeT Hanmyme nNycToT Mexay rpaHsaMun 5-rpaHHbIX nMpamug.

MapameTpbl [ofdekasgpa, BMWCAHHOMO B LWAPOBYK cdepy MeTareoMeTpuu, HaxomaTcs B
rapMOHUYHbBIX OTHOLLEHUSAX HE TOMbKO C NapameTpaMu 5-rpaHHON NMpaMuibl, HO Takke C napaMeTpamu
ABWKEHUA fofekasapa Nno annuncougHomn opbute. [laHHoe yTBepXXaeHMEe CTAaHOBUTCA OYEBMAHBLIM, €Cu
Mbl B 3TOI CBSI3 0BpaTUMCs K anropuTMy NpoekTUpoBaHUs nMpamMmuabl Xeorca apxutektopoM Xecu-Pa.

3agagumca BonpocoMm — Brnagen nm Xecu-PA 3HaHMsMM meTareomeTpuM M MOTr NN OH
CNpOEeKTUpOBaTb NPaBUIIbHYIO 5-rpaHHyl0 nupamugy BMecTo 4-
Qi 7 rpaHHON?
! OTBeT Mbl MONy4MM, €cnu BHOBb obpaTMM CBOe
// /1 BH/MMaHWE Ha ero anropuTM MOCTpoeHus wabnoHa, Ang
f, / U3MepeHns yrna HakrnoHa rpaHen nupamuasl Xeonca, B
5‘,/ 2/»/) ¢ npouecce ee CTPOUTENbLCTBA' .

B JOronHeHve K NOCTPOEHHOMY Xecu-Pa
npsmoyronsHomy A2,0,4 (Puc.2), coeanHum npsamMon nvHuen Toukm 4 n 5. PaccMoTpyM NOCTPOEHHBIN
NPAMOYrofibHbIN A4,0,5 1 BbIMUCNM €ro rMnoTeHy3y B Mepax LaroB apxuTekTopa:

0-4 = 19,080294... waros;

’ CeprueHrko M.4., MpoekTnpoBaHne 1 n3ameputenbHble MHCTPYMEHTbI MOCTPOEHNS NMpamuasl Xeonca.
http://www.trinitas.ru/rus/doc/0016/001f/00163518.htm
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0-5 =2-4 = 24,270509... waros;
4-5 = 30,8725654... waros.
Bbluncnsiem mepy OTHOLLEHUSA CTOPOH NPSIMOYrofibHOro MeTaTtpeyronbHuka (A4,0,5) B warax:

4-5 0-5
s =0 = VO (10)
OTHoweHne cTopoH MeTaTpeyronbHuka (10) B warax ToOXAeCTBEHHO BbIYUCIIEHHOMY OTHOLLEHWIO
oVd @
€ro CTOpPoH B Mepax pactBopa uupkyns (Puc.5): Syl V.

Takum obpasom, Xecu-Pa 3Han, kak ¢ NOMOLLbI OObIKHOBEHHOIO LWHYpa MOCTPOUTbL NapameTpbl
5-rpaHHON NMpamugbl NOCPEACTBOM NapamMeTpoB meTaTpeyronbHuka (A4,0,5), y koToporo:

4-5 — anuHa pebep oCHOBaHUA 1 BOKOBbIX FpaHen NpaBUIibHOW 5-rpaHHON NMpamMuabl;

0-4 — paguycC OKPYXHOCTU, B KOTOPYIO BNUCaHa 5-yronbHas rpaHb OCHOBaHWS NUpamMuibl;

0-5 — BbICOTa KOHYCa, B KOTOPbLIA BNMcaHa 5-rpaHHasi nMpamuaa, u, y kotopon pebpa H60KoBbIX
rpaHer — paBHOCTOPOHHME TPEeYronbHUKKU. TO ecTb kaxaoe pebpo pasHo 30,8725654... waros Xecu-Pa.

CnepoBatenbHo, Xecu-Pa Bnagen wmetareomeTpven W anroputMoOM MNPOEKTMPOBAHUS U
NMOCTPOEHMS NPaBUNIBHOW 5-rpaHHON nupamuabl M JoAdeka’3gpa, MNOMb3ysiCb TOJMBKO CTPOUTENbHbLIM
WHYPOM W OTBecOM. OTO 3HaHMe copgepXxanocb B rnybokon TanHe. TalHa ero NpoCTOThl, Kak
CBUOETENLCTBYOT MOW UCCMELOBaHMS, MPUOTKPbINAck HaM TOSMbKO B Haydane TPETbero ThiCA4eneTus,
Korga B MOMHbIA ronoc 3asiBuna o cebe npobnema coxpaHeHus XXnsHu — ObITb MM He ObiTb
YyenoBeyecTBy Ha 3emne.

B aTow cBA3M Hay4HOMY CcOOOLLECTBY NPEeACTOUT caenaTtb pagukarnbHble BbiBOAbl 00 MCTUHHOCTU
HalMX 3HaAHWA O TApMOHWYHOM MUPOYCTPOMCTBE KOCMOCA W O CYLIECTBYHOLUMX  3HaHMAX
MaTemMaTM4ecKoro MOAENUPOBAHUA TapPMOHUYHBIX OTHOLUEHMI HoocepHOro ObITust npupoabl U
coumanbHO-3KOHOMMYECKOro yCTponcTBa obLecTsa.

© CeprueHko lNeTp AxkyboBny



