MHOTOMMUPHE
KAK OCO3HAHHbIW BbIGOP MHPO3AAHKA

Kanaupat TexHuyeckux Hayk lOpwid IEBEOEB n Muxaun LUYJIbMAH.

B ¢nocogckom acce C. Jlema «Hopasi KOCMOroHus» nicaresib-caHtact obcyxaasn BO3MOX-
HOCTb AOrOBOPEHHOCTN CBEPXPA3BUTHIX UNBUNN3aUNA — «TOAENNTh» MUpo3aaHue Ha cepsl
BJINSHNS, HO HE CUJI0I OPYXUS, @ C MOMOLLbIO eCTeCTBEeHHbIX 3aKOHOB MPUPOAbLI, CAeAaB aT! 3a-
KOHbI TAKMUN, YTOObI pasianyHbie cepbl BIUSHAS HE CMOIIM BCTYNaTh B KOHTAKT MeXay COOO0,
Jlem npegnonaran, 4ro «[lpakocmMoc Mor 6biTe DU3NYECKN HEOLAHOPOAHBIM, MOI MPeACTaB/IsiTL
cob0#i He4To Bpode Habopa pasindHbiX PasHOBUAHOCTENR QU3nKK, He BO BCEM TOXAECTBEHHbLIX
M He Besne oANHaKOBO OfPeAeMBLUMXCS» U HTO «[TyTb Pa3BUTUS BEAET OT CTYMEHM, Ha KOTOPOA
3aKoHbI IPUPOALI OTKPLIBAIOT, K CTYNIEHH, Ha KOTOPOR 8T 3aKOHbI CO3AaI0T».

OueBuaHo, 4TO Npy 3TOM BeeneHHasi MbICNINTCS NPOCTPaHCTBEHHO BECKOHEYHOM, NOCKOMLKY
nepectagr ObITh OECCMBIC/IEHHBIM BOMPOC: «A YTO Xe CYLLecTBYET TaM, e okaHyneaetcs cghepa
AedcTend "Halumx” puanieckux 3akoHoB 7» OCMbICIeHHLINA OTBET TaKoB: «am 4eicTRYIoT gpyrie

purandeckne 3aKoHbl»,

o BpeMéH xopaaHo bpyHo Haf Bonpocom

BHECKOHEYHOCTU MUPO3JaHWS Pa3MbILLNAIIN
COTHW Y4€HBIX, punocodoB U NoaToR. Tak, B
1924 rony B CTUXOTBOPEHUKU «BeCKOHEYHOCTL»
Banepwii bplocoe Bonpoluan:

Mot 6 6ecronesrocmu?
UL Ml 6 KOHEYHOCIU?
Hav pano pasymy nosnams?
M moicaw wam nado neaename,
A ne bodump 6 yoope nodbenennomn?

lMocne Bcex Hay4dHbIX peBoniounii XX Beka
COBPEMEHHOMY Ye/l0BEKY CHO — «NefNeHaTb»
MbICNb 0 BecKoHe4YHoCTH K BoraTtcTee eé
CBOWCTB W He HYXHO M HeBO3MOXHO. BoT kak
paccyxfaeT o 6eckoHe4YHocTH BeceneHHoR
CerofHs U3BeCTHbIA LUBeACKO-aMepUKaHCKUi
KocMonor u matematuk, npodeccop Macca-
YyCceTCKOro TeXHONOrMYeckoro MHCTUTYTa Makc
Termapk B ctaTbe «[lapannenbHbie BeelleHHble».
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(Cratbsa onyonukoeaHa B 2003 roay B xypHane
«Scientific American» n nepeBeaeHa Ha pycckuii
A3bIK B XypHane «B mupe Hayku».) OH nuLleT:
«Kak MoXeT MpoCTPaHCTBO He ObiTh BeckoHeY-
HeIM? Pazee ecTk roe-Hubyas 3Hak «<bepervce!
KoHey npoctpaHcTRa»? Ecnu cylwecteyeT
KOHel, NpocTpaHcTBa, TO YTO HaxoguTca 3a
HUM? OHaKO Teopua rpaBuTauumn SMHLWTeRHa
nocTaBuiia sTo MHTYMTUBHOE NpeAcTaBneHne
noja comHeHue. [pocTpaHcTBO MoXeT OblTh
KOHEYHbIM, €C/IN OHO UMEET NONOXKUTENbHYIO
KPWUBW3HY AW HeoObMHYI0 Tononoruio. Cdepu-
Yyeckas, TopougansHas UK «kpeHgeneBunaHasn»
BceneHHaa MoxeT UMeTb KOHeYHbI 0BbEM, He
nMes rpaHnl,. PoHOBOE KOCMWYeCcKoe MUKPO-
BOJIHOBOE U3NyYeHne No3BofseT NpoBepuTh
cyllecTBOBaHWe NofobHbIX cTpyKTyp. OAHako
[0 cux nop GakTbl FOBOPAT NPOTUB HUX. JJaHHbIM

® TUNOTE3bl, NPEANONOXEHWUS, GAKTbI
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cooTBeTCTBYeT Mofient BeckoHeyHol BeeneH-
HOW, @ Ha BCe NpoYue BapWaHTbl HANOXEHbI
cTporue orpaHuyeHust».

dhoHOBOE KOCMWYECKOe MUKPOBOJHOBOE
nanyyeHue, o KoTopom ropoput M. Termapk,
Bonee W3BECTHO Y Hac NoJ HasBaHWeMm «pe-
NIMKTOBOE», JTOT 3aMeyaTeNlbHblli No obpas-
HOCTW TEPMUH, NOAYEPKUBAIOLMIA KOCMONO-
rMyeckylo ApeBHOCTE TaKoro BUAa Matepum,
npuayman n3BecTHLIA CoBeTCKNA acTpoduank
M. C. Wknoeckuin. Ceivac akcnepumMeHTans-
Hble [laHHbIe NO PpaBHOMEPHOCTU pacnpefene-
HUS, paamepam u bopme ero gpaykTyaumin — 1ot
daKTMyecknit matepuan, Ha OCHOBe KOTOpPOro
bU3nKK M AenaloT BeIBOABI O FreoMeTpuydeckoi
CTPYKTYpe NpocTpaHcTea.

Taw 8bleziadum «8celeHCKas Kapmay QPay-
myayuil meMnepamypsvl peauKma no JaHHbLM
enymuuxa WMAP, npusodumasn M. Tezmapron
Ha c80ém catime.

Cam M. TermMapk NpuxoaunT K BeIBOLY, 4TO
«MnpocTeiias u, No-BUAMMOMY, camas UasiLL-
Has Teopua Mo ymon4yaHuio BknloyaeT B cebq
napanfenbHsle BoeneHHble. YTobbl OTBEPrHYTL
WX CYLLECTBOBAHWE, HYXXHO YCNOXHWUTL TEOPUIO,
noBaBne He NoATEePXKAaeMble SKCNepUMEHTOM
MPOLECCHI M NPUAYMaHHbIe AN 9TOTO NOCTYNaThI
— 0 KOHEYHOC TN NPOCTPAHCTBA, KONNance BoiHo-
BOW (PYHKLMW Y OHTONOTMYECKOW acCuMMeTpUm»,

Kak BMOUM, K «NpuymaHHbIM nocTynaram»
YY4EHBI OTHOCKT, Npex/e Bcero, noctynar o
KOHEYHOCTM NMPOoCTpaHcTea.

W, ecnn NpocTpaHeTBO «NPOCTO BECKOHEYHO»,
TO, COMTACHO MHEHUIO YBaXKaeMOoro KOCMOoora,
«paamep LOCTYNHOW HabnwaeHWo obnactu
BeceneHHoii exeroqHo yBenuymBaeTcs Ha OfWH
CBETOBOW rofl, NOCKO/LKY HAG AOCTUraeT CBeT,
MCXOOSLLKMIA U3 Beé Bonee nanékux obnacreid,
3a KOTOPbIMW CKpbIBaeTcH GeCKOHEYHOCTD,
KOTOPYIO eLUE NpeCcTOUT YBULAETh>.

TunuyHoe onucanne sBonounn GecKoHeY-
Holt BceneHHoil AaéTtca U B M3BECTHOW KHUre
dpuanka-TeopeTka U 0oHOro U3 Hanbonee
M3BECTHLIX CTPYHHLIX TeopeTukoB, npodec-
copa Konymbuiickoro yHuBepcuteTa bpaiiaHa
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'puHa «TKaHb KocMoca: NPoCTPaHcTBO, Bpems
W CTPYKTYpa peanbHocTu»: «,..ecnv BcenenHas
NPoOCTPaHCTBEHHO BeckoHevHa, yKe uMeeTcs
GeckoHeyHasa NPoOCTpaHCTBEHHAs MPOTSKEH-
HOCTbL B MOMeHT bonbloro eapeiea... B Takoi
obcTaHoBKe bonbLol BapbIB He UMeN MecTa B
OJHOW TO4Ke; HanpoTKUB, EoNbLLOW B3pbIB UMenN
MeCTo Be3/e Ha 6eCKOHEYHOW NPOTSKEHHOCTH.
Mo cpaBHeHWIO C OBbIYHBIM TOYEYHBIM Ha4yasoM,
3TO NOXOXe Ha MHOTo BoNbLUIWX B3PLIBOB B KaX-
Aol Toyke BeckoHe4YHOW NPOCTPAHCTEEHHOR
NpoTskEHHOCTU. [ocne BapbliBa NpocTpPaHcTBO
pasflyBanoch, Ho ero obLIWIA pasmep He BO3-
pacTai, NOCKOAbKY He4To, yoke BeckoHedHoe, He
MOXET cTaTb elUg Honblue. YTo BoapacTano, Tak
3T0 paccTosaHUA Mexay obbekTaMu Bpofe ra-
NaKTUK (Kak TONbKO OHW cHOPMUPOBANNCE)».

B onucannu B. 'pvHa pedb MAET 0 «NycTom
npocTpaHcTBe». TeM Gofee UHTpUryloLLe pac-
CMOTpeHWe CBOMCTB NPOCTRaHCTBA, 3aMo/IHEHHO-
ro rpaBuTUpYyloLLein matepuei. Booble rosops,
Y TOrO, 4TO Mbl NPUELIKIIN HA3LIBATL «MaTepueli»,
HeCcKkoHeYHO MHOTO CBOMCTB. 3TO ABNSETCH OCHO-
BaHWeM U 151 NeCCUMUTCTUHECKOT O YTBEPXKAEHNS
0 «HemMo3HaBaeMoCTU MUpa Bellieh», n Ana onTh-
MUCTUYECKON YBEPEHHOCTU B NNOAOTBOPHOCTI
NO3HAHWS — BCAKOMY HOBOMY MOKONEHWUIO UC-
cnepoBateneil dyaeT 4To Uay4aTs!

BoiGop rpaButaunmn Kak xapakTepucTUKn
CBOWCTB MaTepuu Ha NepBOM 3Tane paccMo-
TpeHWsl CBOACTB 3anoNHeHHoOro matepuei npo-
cTpaHcTBa o4eBUAEeH — rpaBuTaLms ABngeTcq
cambIM 0GLLIMM M3 BCEX HbIHE N3BECTHLIX BUAOB
B3aUMOAeCTBUSA SJIeMEHTOB Matepun.

Beneacteune rpaeutaumm obasatensHo conuxa-
KOTCS TONBKO ABa N30JIMPOBaHHbIX U NepBoHaYalb-
HO HEMOABWXHBIX B MPOCTPaHCTBe Tena. 3afaya
LNA TPEX TeN yKe He UMeaT 0OLLEero peLlleHns. A
B C/ly4yae MHOXeCTBa Ten (HeBaxHo — aTroMOoB,
3BE3[, raNakTuk) pellaiwllee aHadyeHue npuot-
peTaeT xapakTep Ux NepBoHaYaLHOTo pacnpee-
NEHUsI MO TOYKaM NPoCTPaHcTBa, Maccam U CKopo-
cTaM. Kak roBopsT husnku, pesynsTar 3aBUcuT oT
Xapaktepa GpnyKTyauuii 3TMX napaMeTpoB.

ACTpOHOMaM XOPOLLIO N3BECTEH Takol peHo-
MeH, KaK «HeycToNYuBOCTb [pknHca», rpasuTa-
LUMOHHAS HEYCTONYMBOCTb, KOTOPas NPUBOANT K
HapacTaHWio Co BpeMeHeM NpoCcTpaHCTBEHHbIX
CryLeHWi u paspexeHuli BelllecTBa, To ecThb
HEeOAHOPOOHOCTEN B MepBOHAYaNbHO OJHO-
poaHoit cpefe. bnaropapa aTomy, KCcTatu, us
rasoBo-nbleBbIX TyMaHHocTel obpasyTes
3BE3Abl, @ U3 NX CKOMNeHWA — ranakTuku, To
eCThb BELLECTBO CTPYKTYPUPYETCS.

Hanee, MHOTWe nccnefoBaTeny U paHee ob-
palani BHUMaHue Ha To, Y4TO C yBellnYyeHnem
pasmepanpocTpaHcTBeHHol obnacTu (Npw aa-
AAHHOW NNOTHOCTW MaTepWu) rpaBUTaLMOHHbIA
paguyc obnacTtu pacTet ropasfo ouicTpee reo-
MeTpuyeckoro. Ho Toraa nornyeH cneayoLumin
BbIBOJ: CYLLECTBOBaHME Kak YrofHo 6onbLUunx
3anonHeHHbIX MaTepueid obnacteil HeBO3-
MOXHO, OHW BCErga UMeloT KoHeYHbId paamep
1 NpeacTaensioT cobol YépHele aslpel*. Pasy-
MeeTcs, Kaxaaa Takaa obnacTe He obAzaHa
ObITh eANHCTBEHHOW, BoNee TOro, OHKU, ckopee
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