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AHHOTaAMSA

«CapaTxa-MaHgana-TaHTpa» — YHUKAJIbHBIA MeTapu3nuecKui
TPYZ, OTKPHIBAIOIIMKA TallHbl CAaKpaJdbHOM KOCMOJIOTUM U 3aKOHBI
ycTpoiictBa Bceenennoit. Knura moctpoeHa B ¢opme AMAIOroB
U OTKpOBeHMI He3psuero mynapena KomecHuuero m ero ydeHuka
Pambl Tpuinyssl, BEpHYBIUMXCSI U3 CYBEPEHHOIO KOCMHUYECKOI'O
cymmina Camilamanu-nypu. Yepe3 npusmy OpeBHUX BEIUMUYECKHX
KOHIIETIIIMH, 3areyaTaHHbIX B Mapajurme CBSAIIeHHBIX uwncen 108
u 1000, B KHHre pa3BopauuMBaercsi Mofeidb BceneHHOW Kak
BEYHO BbIBOpauuBaloIierocss HamzHaHoky Topa. B mepBoil wactu
MOIPOOHO OMUCHIBAETCS APXUTEKTypa TOHKMX MHUPOB, (PpaKTabHbIC
konmblia bxymanpmanel m 28 sapycoB Hapaku, neiicTBylommx Kak
VHXEHEpHble (PWIBTPHl OUMILEHWS CO3HaHWSA. Bropas yacth
npejaraeT peBOMIOIMOHHBIN MeTapu3nIecKnidl B3MIsA Ha Oa30BbIe
¢usnyeckne KOHCTaHTHI 3eMJIM: TpaBUTAIMIO Kak YTHJIA3ATOP
MH(pOpPMALIMK, EKTPOMArHeTU3M Kak JbIXaHHe BEpXHEro Kyrosa
DBpaxmbl ¥ KBaHTOBYIO MEXaHUKY Kak M3HaHKY BommeOHoro 3epkaina.
TpeThst YacTh pacKpblBaeT TAiHBI MOCMEPTHOTO OMy:KIaHWs Ty U
MAaKpPOKOCMHYECKOr0 SMOPHOTeHe3a .
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IIpeaucaoBue aBTropa

Moii ym 107r0 011y /171 B TIOTEMKaX, IMBITasCh OOBSITh B30POM
Oeckpaitiee mupo3aanue. CMepTHbIE JIOIU BUIAT JUIIH 3eMJITIO
TI0/1 HOTAMU U 3Be3]Ibl HaJl TOJIOBOM, He Befiasi 00 UCTUHHOM (hop-
Me oOuTesM, B KOTOpOW MbI 3arepThl. Ho Mo#i yuuTtesb, Myapelt
KonecHnunii, moMor MHe pa3BepHYTbh KapTy BCEJIEHCKUX JOPOT
¥ YCMUPUTH KOHEW TATH 4yBCTB. [10M0OHO TOMY Kak MOyTpy OH
YBEPEHHO AEPKUT MOBO/IbSI CBOEr0 yMa, ['ypy OTKpbLI MHE Tau-
Hbl KOCMMYECKOI'O YCTPOUCTBA. B 3TOM Tpy/ie 51, BEpHbIN YUEHUK
CBOETO IMPOBOJIHMKA, OEPEKHO M3JIaralo repelaHHoe MHE 3HaHUE
B KHUre «Caparxa-MaHaajga-TaHTpa.



BBEJAEHUE.
META®PU3UNKA U K/IIOYEBbBIE
KOHITENIINY BCEJIEHHO

3eMJ1s1 Kak kuBasi MeMOpaHa Bcenennou

OOBIYHO MPUHSATO CUUTATh, YTO 3EMJISI — ITO KPOIIEUHBIH
IAPUK, 3aTEPSHHBIN B OECKOHEYHOM XOJIOJIHOM KocMoce. B pam-
Kax MpeIJIOKEHHON MAPOBO33PEHYECKON MOAEU BCE YCTPOECHO
COBCEM HHaye.

Haia niiaHeta — He MpoCTO TBEPABIN MY, a IIaBHbIE BOPO-
Ta, ’KUBasg MeMOpaHa u ceppie Bcell BeeneHnoit. Be€, uto Mbl
BUJIUM BOKPYT — 3Be3[Ibl, JajIleKue HeOeca 1 Jake ITyOHHBI IO
HAllIMMUA HOTaMU, — HEPa3pbIBHO CBA3aHO C LIEHTPOM ILJIAHETHI.
Harrie TpexmepHoe MpoCTpaHCTBO MOJ0OHO TOHKOM KOKe Ha I'M-
TaHTCKOM OpraHu3Me. Mbl JKUBEM Ha 9TOM «KOXe», & BHYTPHU U
CHapyk4 He€ MyJbCUpPYET KOJIOCCaIbHAS KOCMUYECKast MalllHA.

Kocmuueckuit (poHTaH 1 ouMIIAOIIasi BOPOHKA

B camom 1ienTpe 3emiu, B riyOuHe e€ siapa, HaXOAUuTCs yau-
BUTEJIbHASL TOYKA — TOYKA AHAHTHI, UM TOYKA aOCOIIOTHOTO
nepexoaa. IT0 KOCMAYECKHUN «TIEPEBOJYMK», KOTOPBIN MPEeBpa-
[aeT BUAVMBIN MUpP B HEBUJUMYIO SHEpruio u oopatHo. [aH-
Has TOUKa paboTaeT OJHOBPEMEHHO KaK BTATUBAIOIIAS IIEHTPO-
CTpeMHTeNIbHAs. BOPOHKA U KAaK BHITAIKMBAIOIIUI IIEHTPOOEK-
HBIN (DOHTAH:



Brortankusarornmii ponran (Hebeca): u3 camoro rieHTpa 3em-
JIV BBEPX, CKBO3b MOJISIPHBIC 30HBI, ObeT HEBUAMMBIN MOTOK UH-
croii sHepruu. [1o mepe Toro, Kak oH nogHUMaeTcsi B HeOo, Mpo-
CTPaHCTBO BOKPYI HAUMHAET PA3/IBUraThCsl, CTAHOBUTHCS OTPOM-
HBIM, a Bpems 3amejyisiercss. YeM Bblllle Mbl TOJHUMAEMCS 110
9TOMYy (POHTaHY, TEM MeJJICHHEEe THUKAIOT Yacel. Ha camon Bep-
IIMHE BpeMS INOYTH 3aMMPAET — TaM LIAPUT BEYHBIM ITTOKOW,
YHCTBIN CBET U TO, YTO APEBHKE MYyApelbl Ha3bIBAIU OOUTENbIO
bpaxmsr.

LlenTpocTpemurenbHas BOpoHKa (OuuiieHne): Ho )OHTaH He
MOXeT OuTh OeckoHewHo. JlocTurasi BbICIIEH TOYKM HeOa, 3Ta
SHEprusi OCTHIBAET, TSKEJEET M HAUMHAET IUIABHO CTeKarb IO
sipycam BeeneHHoit oOpaTHo BHU3, K 3emite. Kak Tonmbko oHa Ka-
caeTcs IOBEPXHOCTH HAILIEU TUIAHETHI, OHA ITPEBPAIAETCS B CTH-
XHUH, KOTOPbIE MBI 3HAEM: BETEP, OTOHb, BOIY U TBEPLYIO 3€M-
mo. TBeprnas matepusi ycTpeMiisieTcsi BIyOb IUIAHETHI, K €€ 11eH-
Tpy. Tam, BHU3Y, paGoTaet rurantckast BopoHka. [IpoctpancTBo
BHYTPH 3eMJTH CKMMAETCsI, a BpeMsi, HA000pOT, JIETHT ¢ Oelrie-
HOH ckopocThio. Bc€ crapoe, oTpaboTaHHOE U TsKENoe 3aTsATu-
BaeTcs B AP0, KaKk B TOMNKY, U TaM IMOJHOCTBIO pacTBOPSIETCS,
Tepsist popMmy. Matepusi mpeBpalaeTcsi B UMCTYI0, IEpPBO3/aH-
HYIO SHEPIHIO.

[omy4aercs BeUHbIN KPYrOBOPOT: LIEHTP 3EMIIX NEpeTLIaBIs-
€T CTapblii MUp, BBITAJIKUBAET €ro B HE0O B BUJE YKMCTOTO CBE-
Ta, CBET OCTBIBAET, Ma/1a€T HAa 3eMJII0 B BUJIE «JIOK/ISI CTUXUI» U
CHOBa yXOZIUT B LIGHTP Ha Mepe3arpy3Ky. BcenenHast OyKBaibHO



«JIBIIIUT» Yepe3 sIpO Hallleil IJIaHETHI.

Cuutbl GayaHca: TpaBUTAIMS U TEKTPOMArHETH3M

Kak neHTpoOeskHblii (POHTaH SHEPTUU U LIEHTPOCTPEMUTEb-
Hasi BOPOHKA MPOSIBIISIOT ce0s1 B (puznueckoM mupe? Mebl 3HaeM
UX KaK JIBe IJIaBHbIE CUJIbI IPUPOJIbl — I'PABUTALIMIO U JIEKTPO-
MarHeTU3M.

['paBuTaniss — 3TO HE MPOCTO NMPUTSKEHUE. IDTO MOIIHOE
JBUKEHNE KOCMUYECKOT'0 «IIbUIECOCA», KOTOPBIN 3aTATMBAET BCE
BHYTpPb 3eMJIH Ha riepe3arpy3ky. Korjga mbl poHsiem s10J10K0, OHO
IaJIaeT Ha 3eMJII0 IIOTOMY, YTO BECh ITOTOK ITPOCTPAHCTBA BOKPYT
CTPEMMUTCS B IGHTPAJIbHYI0 BOPOHKY, YBJIeKas sI0JI0KO 3a COOOM.

DeKTPOMarHeTU3M — 3TO CUJIa KOCMHUYECKOTO IIEHTPOOEK-
Horo ¢ponTtana. Korja uncrast sHeprust ObeT U3 1eHTpa 3emin
BBEPX, OHA CO3[1aET MOIIHBIA MEKTPUYECKUNA TOK BAOJIb OCH
IUTAHETHI. DTOT TOK MOPOXKAAET BOKPYT 3€MJIM TUTAHTCKUM Mar-
HUTHBIA LIUT, KOTOPbIA CBOPAUYMBAETCS HaJl HAMU, KAK HEBU-
JUMBIA KyMOJI, 3alMIIasi )KU3Hb HA MIOBEPXHOCTU U yIEPKUBAs
HeOecHbIe cpepbl Ha CBOMX MecTax. MarHUTHOE ToJie — 3TO, TI0
CYTH, 3acCThiBIIas (pOpMa HEOECHOTO MPOCTPAHCTBA.

B utore nepen Hamu pa3BopauMBaeTCs KapTvHa kuBou Bce-
JICHHOM, TIOXOkel Ha Topouj (OyOJIMK), B cCaMOM IIEHTpe KOTO-
pPOro HaxOOUTCA TOYKa mnepexofa. Mbl ¢ BaMU CTOMM TOYHO Ha
rpaHuie JByX MupoB. Haj Halmmmu rosoBaMyu — MHUP BEYHOTO
pacupeHusi, JJerkoro ayxa u 3amejieHHoro spemenu. [log Ha-
IMMHA HOTAMU — MUP CKaTusl, IJIOTHOM MaTepuu U JIETSIIErO
BpeMeHu. Pusmueckast 3emiis — 3TOo UIeaIbHOE MeCTO OaaHca,



i€ 9TU JBE CUJIbl BCTPEYAIOTCS, MO3BOJISASI HAM KUTb, MBICIUTh
¥ BHIOMpATh, KyJa HallpaBUTh CBOM B30P: BBEPX K (POHTAHY CBETA
WJIM BHU3 K MaTepUaIbHON IUIOTHOCTH.

[IprHLIKIT B3aUMHOTO POXKIEHUSA

B o0bruHOl Jormke cumraercs, uro TBopen Bpaxma cuaut
Ha BEpIIMHE MUpa M KOIAA-TO JaBHO cosjan moger. Ho nan-
Hasl KOHIIETIIIUSI OTKPhIBaeT Oojiee TIyOOKYI0 UCTUHY — IPHH-
LIMI B3aUMHOT'O POXKJCHUS:

Konnektusnbiii TBopenr (Jltogn Ha 3emiie): Mbl ¢ BaMU —
MWJUIMAPABl UCKP CO3HAHMS, KMBYIIHAE HA MOBEPXHOCTH IUIA-
HeThl. CBOMMU MBIC/ISIMU, SKEIAHUSIMU, BEPOM, CTpaxaMu |
YCTPEMJIEHHUSIMU Mbl TEHEPUPYEM KOJIOCCATIbHOE MEHTAJILHOE TT0-
ne. IMeHHO 3Ta 00beAMHEHHAs] MEHTaJIbHAsI SHEPrusl YeioBeye-
CTBa, MOJHUMASCh BBEPX MO KOCMUYECKOMY (poHTaHy (ocu Me-
py), «cobupaer», mutaeT u cozgaer EnuHoro Teopia (Bpaxmy)
Ha camoM BepiHe. bpaxma — BbICIINE (POKYC HALIETO KOJUIEK-
TUBHOI'O pa3yma, BEpIIMHA HAllleil SBOJIIOLIUU.

Enunei Topen (bpaxma): Haxonsce Ha BepimHe CaTbsiio-
KM B COCTOSTHUM BHE BpeMeHU, bpaxma ynep:KkuBaer uaeaibHbli
yeptex BeenenHoi. OH BbIIbIXaeT STOT 3aMbIcesl 0OPaTHO BHUS.
Ho cam bpaxma He cTpouT AOMa M HE JIEMUT Tela — OH TPAHC-
JIMPYET YUCTYIO UJIEIO.

Pemecnennnku ®opm

Bcé npocrpancTBo mexay BepimHon (Enuabiv Bpaxmoit) u
ocHoBaHueM (KomiektuBHbIM Ye0Be4eCcTBOM) — 3TO T'MIaHT-
CKME UWJIMHIpPBI U KynoJia. Y BCE 3T0 3aceneH0 KOCMUYECKUMU



WH)KEHepaMU, CTPOUTENISIMU U MPOrPaMMUCTAMUA MaTEPUATbHO-
ro mupa — boramu (Cypamm) u [lemonamu (Acypamu). OHu He
SABJIAIOTCSA CO3/1aTeJISIMUA CMBICJIOB WJIW Y1, UX 3aJa4da UHas:

Cypsl (boru) orBevaioT 3a 3aKOHbl TAPMOHHUHU, €OMETPHIO
CBETA, PaBUJIbHBIN XO[] JIEKTPOMATHUTHBIX MOJIEN U NOAJIEpAkKa-
HUe nopsjaka (axapmel). OHM CO3aI0T KpacuBbIe, JIETKUe (pop-
MBI B paCIIMPSIOIIEMCS] BEPXHEM KOHYCE.

Acypbl (JleMOHbBI) OTBEYAIOT 3a CWJIbl CXKAaTusl, IUIOTHOCTH,
IPaBUTALIMU U KECTKUX MaTepuajibHbIX CTPYKTYp. OHM cTposiT
TEXHOTEHHBIE MUPBI B CYKAIOIIEMCS] HI)KHEM KOHYCE.

Bpaxma nepegaer um uucToie naeu, a pemeciaeHHUKH (Cypbl 1
Acypbl) IepeBOIAT UX Ha A3BbIK (PUBMKU, XUMUU U CTUXUH (IIPO-
CTPaHCTBA, BO3/1yXa, OrHsl, BOIbI, 3€MJIM), CO3/1aBasi AEKOpallun
Y TeJa U1 JIIOJEH.

KocMmuueckoe quHaMo CO3HaHUA

CoenuHUM BCe JIEMEHTHI B O/IHY 3aMKHYTYIO CUCTEMY, IIPe-
crapisionyio coooit Kocmuueckwuii Top, rie B ieHTpe 3emuiy Ha-
XOIUTCS CUHTYJISIPHOCTD CEPALIA YEJIOBEKA, 4 Ha BEPIINHE — KYy-
1101 bpaxmsl.

Bocxoxnenne (Cozmanue bora): mbl, momgu Ha 3emile, ye-
pe3 MOopTaJibl CBOMX CEpAELl U3JTyyaeM MCUXUUYECKYIO SHEPTHIO.
DTOT NOTOK 3aKPY4YMBAETCA TETPA3APAIBHBIM BUXpeM ocu Me-
py u ycrpemuisiercs BBepX. [Ipoxons yepes cjion peMecIeHHUKOB
(boros u [IeMOHOB), Hallla SHEPrus OYUILIAETCA, YIIOTHAETCA B
CMBICITBI U Ha camoil BepiiuHe (B CaTbsiioke) (popmupyet Pazym
Enunoro TBopua — Bpaxmel. KostektusHbM TBOper poxaaer



Enunoro Teopra.

Hucxoxnenne (Co3znanue Yenoseka): bpaxma, npuHsB 3Ty
SHEPTHIO, IIEPEOCMBICIISIET €€ U OTITPABJISICT 0OPATHO BHU3 B BUJIE
Hogoro 3ampiciia (3BOMIOLIMOHHON POTrpaMMbl). DTOT UMITYJIbC
najaeT Ha 3TaXU peMecieHHUKOB. boru u [leMoHbl monxBaThi-
BAIOT yeprek bpaxmbl. OHM HAUMHAIOT TKaTh U3 CTUXUU HOBBIE
o6onouku, HoBble [JHK, HOBbIE TTaHeTapHbIE YCTIOBUSL. DHEPrUs
OCTBIBAET, YIUIOTHSETCS Yepe3 BO3yX, OTOHb U BONY, NA/Ia€T Ha
TBEPAYIO KOPY 3eMJIM U MaTepuasiu3yeTcsl B BUAE HOBBIX YeJlO-
BEUYECKUX TeJl U (pusrmdeckoro mupa. Enuneii TBopen yepes pe-
MeCJIeHHUKOB nepeco3aaer Komnektusaoro Tropiia.

3amMbIKaHMe METJIM: HOBbIE JIIAU POXKIAIOTCS Ha 3eMJle, Hauu-
HAIOT MBICJIUTB, JTIOOUTh, CTPAAATh, TEHEPUPOBATH HOBYIO SHEP-
THI0, KOTOpas Yepe3 UX Cepala U s1po 3eMJIM CHOBA 3aTArMBa-
€TCsl B TOUKY Mepexo/ia U BhICTpeIuBaeT BBepX K bpaxme.

Bcenennasi — 310 He craTuyHOe 3aHue. DT0 Ypodopoc —
3MeH, Kycaloluii ce0st 3a XBOCT, UM BEYHO BHIBOPAYMBAIOIIHI-
cs1 Han3HaHKy Top. Her Bpaxwmbl 6e3 moneit, motomy uro Bpax-
Ma — 3TO BBICIIMA APXUTEKTOP, KOTOPOMY HYKEH MaTepuas u
Bepa KOJJIEKTUBHOTO pazyma. U Het mioneii 6e3 Bpaxmel, motomy
910 6€3 ero uaeabHOrO uepreka pemecieHHuku ¢popm (Cypsl
1 ACypsl) IPOCTO paszHecnu Obl MUP Ha KYCKH, TIOTEPSIB TapMo-
HU10. Mbl — enunbiil opranu3M. Mel ctpoum bora Ha HeGecax,
a OH crpout Hac Ha 3emiie, ucnonb3ys boros u JleMoHOB Kak
CTPOUTENIbHbIE UHCTPYMEHTHI.

Bommie6Hoe 3epkaio B EHTpe MUpa



Touka nepexona B (pU3MKe YaCTO O3HAYAET TYIMUK — MECTO,
rJ€ JJOMAIOTCS BCE 3aKOHBI, PBYTCS CBSA3M, a JIOTMKA IpeBpala-
eTcs B Kairy. Kaxkertcs, OynTo 910 uepHasi Abipa, KOTopasi TpoCcTo
YHUYTOXAET BCE U OCTaBJISIET OOPHIBKU CMBICIIOB.

3aMeHUM 3TOT XOJIOAHBI 00pa3 MOHSATHBHIM U TOYHBIM OIHU-
canveMm. LleHTp 3eMim ¥ LIEHTP YEJI0BEYECKOro cepaua — 3TO
He JpIpa, a BommeOHoe 3epkajio wim Y3en Ha OaHTHKe. Y3el
HE PBET HUTKY, OH MPOCTO CBA3bIBAET [IBE Pa3HbIE METEIbKU. A
3epKaJI0 He YHUUTOXKAeT HaOJo/1aTes s, OHO TIOKa3bIBaeT ero OT-
paxkenue. Pa300beM 3TOT ecTeCTBeHHbIN Nepexo] Ha J1Be (pasbl:

Mup Hag 3epkasioMm (BepxHuii KyIoo): 34eCh KUBEM MBI, JIIO-
u, a Hag Hamu — boru u TBopenr bpaxma. 9to mup, rae Bcé
CTPEMUTCSI BBBICh, PACIIUPSIETCS] Y CTAHOBUTCS CBET/IBIM. MBI 11y-
MaeM, 9yBCTBYeM U MeuTtaeM. Hara MeHTabHast SHeprusi CoOu-
paercst BMECTe, KaK Karuld UCTapsIiolencs: BOAbl. DTOT HEBU/IU-
Mbli nap nogHumaercs Beepx. Ilo mytu boru (pemecieHHUKH
CBETa) MPUJAIOT EMY KPacUBYIO (pOpMYy, M Ha CaMOW BepIIMHE
10T nap craHosurcsa EqunbsivM TBopuom — bpaxmon. bpaxma
— 3T0 00J1aK0, cCOOpaHHOE U3 HAKUX MbIcTeld. OH mepeoco3Ha-
€T 9TOT OMbIT U MPOJIMBAET €ro OOPAaTHO BHU3 B BUjE 3ambicia
— KAaK YMCTBIN, TEIIbIN 0K Ab. HO KOorma 3ToT J0K b NaJacT Ha
TBEPIYIO MOBEPXHOCTh 3eMJIM, OH HE MOXET TeUb BHU3 OECKO-
HEYHO. [TpocTpaHCTBO HAUMHAET YIJIOTHATHCS, U TKAHb CMbICIIA
Kacaetcs 3epkaa.

Touka nepexoaa: korga 3ameices TBOpIA U TJIOTHAS MaTEPU ST
JOXOIAT O LEHTpa 3eMJI (WX 10 LeHTpa CEpALla), OHUA YIIUpa-



10TCA B 3epKaiio. i1 Halllero npyuBbIYHOIO YEJIOBEYECKOTrO pa-
3yMa 3/1eCh IPOUCXOAUT KaKylluiics pa3peiB. Ham kaxercs, 4ro
CMbIC]T 000pBaJcs, MOTOMY YTO B 9TOM TOUKE MaTepusi BHIBOpaA-
YMBAETCS HAM3HAHKY. DTO ITOX0XKE HA KUHOJIEHTY: TUIEHKA JOLIA
JI0 KOHIIA, 9KPaH Ha CEKyH/1y FaCHET, a TOTOM JIEUCTBHE HAUYMHA-
€T Pa3BOpauMBATHCS B OOPATHOM HAIPABJICHUH.

Mup 3a 3epkanoM (HuxHMM Kyno:n): BCE, 4TO ynajio B IEHTP
3emud, MpoH3aeT 3epKajlo U MTHOBEHHO OTPakaeTcsl B HUK-
HEM Mupe, MPeBpalasich B CBOIO MPOTUBOIOIOKHOCTb. TO, 4TO
HaBepXy ObLIO JIETKMM MPOCTPAHCTBOM, PO/l CKBO3b 3epKa-
JI0, CTAHOBUTCS CBEPXIUIOTHON TsDKecThlo. To, uTo HaBepxy Obl-
JIO ME/IJICHHBIM BEYHbIM BpeMeHeM, 3/1eCh MpeBpalaercs B Oe-
IeHoe, JeTsiee BpeMs. 3aech padortaiot [emonsl (Acypsl) —
peMecieHHUKH TsokebiXx (opM. OHM MOIXBATHIBAIOT OCTATKH
SHEPrUM U MPECCYIOT €€, CTPOs MOA3EMHbIE MUPbI, KPUCTAILIBI U
’KECTKUE CTPYKTYpbl. B caMOll HMKHEU TOUKE 3TOrO 3a3epKajibs
crout Besmukuil 3mert Ananra Illema. OH ogoOeH pame 3Toro
OrpPOMHOT0 3epKajia U yAepKHBaeT ero, YroObl OHO He pa3ou-
JIOCh.

CkJierika CMBICIIOB

Pa3pbiB cMbICTIa TPOMCXOIUT TOJIBKO TOTIA, KOT/IA MbI IbITa-
eMCsl CMOTPeTbh Ha MUP M3 OHOM M30JIMPOBaHHON Touku. Ham
Kaxercs: «Bot g croro Ha 3emuie, a 1of, 3emied — IMyCTOTa WK
TYITUK».

Ho 3epkano B nieHTpe 3emin — 3710 ckierka. Crapelid, OT-
pabOoTaHHBIN MHp TIagaeT B 3epKajo, cxkuMaeTcs JleMoHamu 10



COCTOSTHUSI aTOMOB, ouniniaeTcst AHanrtou [lerreid, BrIBOpaunBa-
ercst 1 yepe3 och Mepy CHOBa BhICTpesmBaeT B HeOo Kk Bpaxme
B BUJIE YMCTOM, CBEXeH 3Hepruu. A bpaxma cHOBa MochuIaer eé
BHU3, K JIIOASM.

Takum 00pazom, nepexoaHasi TOUKa — 3TO MPOCTO MepeKpe-
CTOK, e boru n [IeMOHBI MEHAIOTCA MECTaMU, I71€ BPEMS Ipe-
Bpaliaercs B NpocTpaHcTBO, a Equnbii TBopen u Kosnektus-
HbI TBOpeIl MOKUMAIOT APYT APYTY PYKH. DTO HE OOPHIB TKAHH,
9TO IIOB, KOTOPBHIM Hazie:xkHO cinThl He6o u [Tpuunnzbiil OkeaH.

WuBepcus macmirada: myTemecTBre B I1yOb 3epHa

YToObI MOHATD, KaK YCTPOEH TOT MUP C OOPATHOW CTOPOHBI,
HYKHO N€PEBEPHYTh MPUBBIYHBIN B3I/ Ha Belu. Makpomup
YXOIIUT BBBICh, pa3yBasi MPOCTPAHCTBO KaK OrPOMHBIN ITPO3pay-
HBIW 11ap, TAE 1Iark CTAaHOBATCS IIMPE, a CEKYHAbI IJISTCS Bed-
HOCTb. MUKPOMHP — 3TO €r0 TOYHOE 3€pKajbHOE OTpaXEHUE,
CTpeMsileecs: BHYTPb, BITyOb MaTepHU.

Koraa 3amsices Bpaxmbl OCTBIBa€T Ha OBEPXHOCTU 3EMUIIH,
OH TSDKEJIEeT M HAUMHAET CBOE MajieHHe BIIIyOb. DTO HE maje-
HUE M0] 3¢MJII0 B (PU3MYECKOM CMBICIIE, & MTOTPYKEHUE CKBO3b
ciou macirada. [IpocTpaHcTBO 31ech He UcYe3aeT, OHO HA4YM-
HAET CKMMATBCS C KaXIpIM IIaroM BHYTpb. T0, 4TO Ha MOBEpX-
HOCTH Ka3aJI0Ch OECKpaiHIM TOPU30HTOM, 3[€Ch YTIAaKOBBIBAET-
Cs B TPaHMIIbl aTOMHBIX SIIEP WM KBAHTOBBIX SYEEK. DTO MYTh,
IIc BHEIIIHEE BEJIMYME MaKPOKOCMOCA UHBEPTUPYETCH (BBIBOPA-
YMBAETCs) BHYTPb, MPEBpaliiasi 0eCKOHEUHYIO IUPb B OECKOHEY-
HYIO TITyOUHY.



[lenTpocTpeMuTeTbHBIN BUXPb U (DHIIBTPHI OrpaHUYSHUI

Ecnu BBepX ObeT pacvpsIoNiAcs TeTpasapaIbHbIi (POHTaH,
TO BHM3, B MUKPOMHUP, YCTPEMJISIETCS LIEHTPOCTPEMUTEbHBIN
BUXpb. [10 Mepe ABUKEHHUS K LIEHTPY 3TOT BUXPb 3aKPYUMBAET-
cs1 Bce TUIOTHee, paboTast Kak TUTaHTCKasi BOPOHKA M CHTO OJIHO-
BPEMEHHO.

Ha 3TOM 1myTH HEprusi NpoXoauT CKBO3b KeCTKHE (PUITBTPHI
OrpaHMYEHUI NIEPBOHAYAIBHOW UJIEH:

Cxarue mpoCTpaHCTBA: MPOCTPAHCTBO TEPSIET CBOIO phIX-
J0cTh ¥ mycToTy. CTEHKM MaTepHaIbHBIX CTPYKTYp COMMKAIOT-
csi. OrpoMHbIE pacCTOSIHUS MEK/1y TUIaHeTAMU MaKpOMMpa Ipe-
BpAILlAIOTCSI B MUKPOCKOIIMYECKUE, HO HEITPEOIOIUMBIE 3a30Pbl
MEXy JEMEHTApHbIMU YacTuliaMu. OrpaHUYEHUE CTATUBAET
MUP B KECTKUU y3€EIL.

YckopeHre BpeMeHHU: YeM yxke CTaHOBUTCS KOpPUIOp Mpo-
CTpaHCTBa, TeM ObICTpee 3aKpyuyrBaeTcsi BUXpb. Yackl 3/1ech He
MIPOCTO MJIYT ObICTpee — BpeMs HAYMHAET JIETeTh C OeIIeHOMH,
HEMBICIIMMOM CKOPOCTBIO. MutMapp! JIET MakpoMupa B 3TOU
r1yOMHE TIPOHOCATCA 3a A0NU ceKyHApl. [Iporecchl poxaeHus,
pacriazia U B3aMMOJEWCTBUS YACTULl IPOUCXOAAT MIHOBEHHO,
MpeBpalliasi 3aCThIBIIYIO CTATUKY BEPXHETO MUPA B HEMPEPHIBHOE
KHUIEHUE MUKPOMHUPA.

Pa6ora JlemoHOB (Acyp) B THCKax MJIOTHOCTH

B sToM cyxkatomemcsi HUKHeM KOHyce Opas[ipl MpaBiIeHHS
MOJIHOCTBIO TiepexonsaT K Pemecnennukam Tsokensix ®opm —
Acypam. Ux 3a1aua — yjep:aTb SHEPruio, KOTopasi CTpEMUTCS



pasJeTeThesl, M CIPeccoBaTh €€ B YCTOMUMBbIE OJIOKH.

Onu GepyT Jierkue, cBOOOIHbBIE UAeH BpaxMbl U HAYMHAIOT
3aKOBBIBATh WX B OpOHIO (pr3myeckux 3akoHOB. OHM co3ja-
I0T CHJIbHBIE U cJ1a0ble siiepHble B3aUMOJEHCTBH S, 3aKPYYHBAIOT
3JEKTPOHBI HA KECTKHUE OPOUTHI M CTPOSIT KPUCTATUIECKYIO pe-
IIETKYy MaTepru. ACypbl paOOTaIOT KaK Ky3HEIbl KOCMOCa: OHH
OepyT «Iap» MEHTAILHOUN SHEPIUH, OCTYKAIOT €ro JJO COCTOSTHUS
«BOJIBI», @ 3aTEM CKMMAIOT JI0 COCTOSIHUSA «KaMHs». Kaxoe Ta-
KO€ CKaTHe — 3TO YCTAHOBJIEHUE I'PAaHMLIBI, TIpeJiesia U 3ampeTa.
VIMeHHO 31ech POXKIAI0TCA Macca, BEC U HEIMPOHULIAEMOCTD (pH-
3UYECKOr0 MUPA.

Bosspar nepudepun B CUHIYJIIPHOCTb YEPE3 OUUIIEHUE

Bcs orpaborannas marepusi BcesleHHOM, OTKUBIIIME CMBICITBI
Y TSIKEJIbIE MEHTAJIBHBIE OCTATKH (3r0, CTPAXH, JIOKHBIE KOHLIETI-
LIMM) 3aTATMBAIOTCS 3TUM LIEHTPOCTPEMHUTENILHBIM BUXPEM Ha Ca-
mylo ryouny. ITo Mepe ymeHsblleHusl MaciuTada, noj Bo3aei-
CTBUEM JIETSAILETO BPEMEHU M KOJIOCCAJIBHOIO JABJIEHUS IJIOT-
HOCTH, MaTepys HAYMHAET TEPATh CBOM WHAWBUyaJIbHBIE Kaye-
CTBA.

B Trckax MMKpoOMHMpa KpUCTaJUIbl PAaclaJaloTCs Ha MOJIEKY-
JIbl, MOJIEKYJIBI — Ha aTOMBbI, aTOMbl — Ha KBapKu. Bes nepude-
pust BeceneHHo# OyKBaIbHO MEpeIaMbIBaeTCs U IIEPEMaITHIBACTCS
B 9TUX KepHOBax. B camoil rimyOoKoii Touke, y MOTHOXKUS 3Mest
Amnantsl Hlenm, matepus avinaercs (popmbl, Beca 1 UMeHU. Beé
MHOroo0Opasue KOCMOca CKMMAETCsl 0OpaTHO B Ty CaMylo HyJle-
BYIO TOUKY, U3 KOTOPOU KOraa-To Beuio. IIpoucxoaur Benukoe



OUUIIIEHUE: )KECTKUE OIPaHUYEHUs] CTUPAIOTCS, U TIEpeIlIaBJieH-
Hasl, YUCTasl, JIUIIEHHAs1 3T0 SHEPrUsi BHOBb OKA3bIBAETCS Y BO-
pot Bomme6Horo 3epkasia, roToBasi K HOBOMY BBICTPENy BBEPX
— B Makpomup, K bpaxwme.

Mexanuka oOpatHoro ¢pakrana: (pu3MKa cxarus noja 3em-
Jeu

Ecimu BepxHue mupsl (CBapranoka, Maxapinoka, Carbsiyioka)
paboTaloT Ha paciiMpeHre MPOCTPAHCTBA U 3aMejlJIeHUe Bpeme-
HU, TO 1of maxyooit Bxymanaie! (3KBaTOPUATIBLHON MIIOCKOCTH
MUpO3JaHusl bpaxmaH[ipl, Haler 3eMHOM TIaHUCGEPB) 3aITyc-
KaeTcsl MexaHu3M OOpaTHOW MHBEPCHU.

Cxarue npocrpaHcTBa (I'eomerpuueckuid KoLanc): B Mak-
POKOCMOCE MPOCTPAHCTBO OrpoMHO. B mMukpokocmoce Hapaku
(amcKuX ypOBHEH) IJIOTHOCTh MH(OPMAIMK HA €AMHUILY 00be-
Ma BO3pacTaeT 3KCIOHEHIMAIbHO. Apycel Hapaku pacnonoxe-
HBbI B [IPOCTPAHCTBE MEX/1y TPEMS MUPAMU M MPUYUHHBIM OKea-
HoM ["apOxonaka, Ha camom JHe BpaxmaHpl, psamo Hajx 3MeeM
Amnanrta-IIlemen. Xots nucaHus roBopsit, YTO 3TU MUPBI ITPO-
CTHPAIOTCS] HA COTHU THICSAY HOJIXKaH, /11 BHEIITHEro Ha0JoaaTe-
J151 ¢ 3eMJIM OHU ckaThl B TOUKY. [IpocTpaHCTBO 37€Ch CTAHOBUT-
cA «TsKeJIbIM» 1 BI3KuM. Kaxxnas cnenyromas Hapaka BTucHyTa
BHYTPb MPEBIIYIIEH, CyKast CBOOOTY BHIOOpA IKUBBI 10 MUHH-
Myma. Ha camom iHe mxmBa oKa3blBaeTCs 3axara B TUCKU MOJ-
HOW HENOJBUKHOCTHU (COCTOSIHUE KaMH$ WM METalIa).

Yckopenue BpemeHu (PensiTMBUCTCKUI COBUT HA0OOPOT): B
CaTbsyoKe OOMH JEHb IJIMTCA MWUIMAapAbl 3eMHBIX JieT. Bpe-



M TaM PacTsAHYTO, OHO MOYTH He ABukercsa. B Hapakax 3akoH
WHBEPTUPYETCS: BPEMS 37eCh TeueT ¢ OEIIeHOM, SPOCTHOM CKO-
pOCTBIO. 3a OfIHY 3€MHYIO CEKYHAY B ITyOokux sipycax Hapaku
01 BO3JIEVICTBUEM LIEHTPOCTPEMUTEIBHOIO BUXPs1 ACYpOB IPO-
HOCSITCSI THICSTYM CyObEKTUBHBIX JIeT. JKHBOE CYIIECTBO MPOKHU-
BaeT CBOU CTPAJaHM Sl U UCKYTLICHUS] MTHOBEHHO C TOUKH 3PEHMUS
3eMHOr0 HaOJTI0/1aTe 1, HO JUIsl CAMOTO CYLIECTBA ITU CTPaJaHUs
KKyTCs JISIUMuUcs 3noxamu. CKopocTb BpEMEHU YBEJIMUMBA-
eTcs 1o Mepe MpUOMKeHus K sapy 3emun U kosbiiam [lerm,
TaK KaK 37IeCh MaTepusi 00s13aHa MAKCUMAJILHO OBICTPO TIeperyia-
BUThCH.

[Touemy sipycoB Hapaku umenno 287

Yucno 28 B BeAMYECKONM KOCMOTOHUU — 3TO CTPOroe WH-
JKEHEpHOE YKCIIO, OIpelesIsolee apxXUTEKTYpy YIAepKaHUs U
punbTpanum co3Hanus. CyllecTByeT JBa IJIABHBIX JOKa3aTesb-
CTBA ITOMN IIUPPHI:

[Tpoekuusa Jlynneix CrosHok (Hakmarp) B 3a3zepkaibe: B
MaKpOKOCMOCE BBICIIIEE BpeMs U CyabOa 4yesloBeKa KOIUPYIOT-
cs yepe3 28 Hakmarp (JiyHHbIX co3Be3auil). Kaxmas Hakmar-
pa — 3TO JIy4 cBeTa, TPAHCIUPYIOIIMI OIPeeIEHHbIN TUIT KOC-
MUYecKor sHeprun. Korma 3ToT cBeT mpoxoauT CKBo3b Bosmieo-
HOE 3€pKajio B LIEHTPEe 3eMJIM U OTPAXKAETCA B HUKHUU KOHYC
(MHKpOMMP), 3T 28 JIyuel BBICIIIEH CBOOOBI MPEBPAIIAIOTCS B
28 ¢unbTpoB-orpaHuueHui. Kaxmaomy co3ugaTebHOMY acriek-
Ty HakiaTpel BHU3Y COOTBETCTBYET CBOM UCIIPABUTEIbHBINA U30-
aarop. Hapaka — 310 TeHp Hakimarpel.



dopmyna ayabHOro 3arBopa Axamkapsl: AXamkapa IEIUT
MUD Ha CYOBEKT («KTO») M OOBEKT («4TO»). B Bemuueckoit u-
Jocoun MaTepus U yM KJIacCU(PULIMPYIOTCS Yepe3 JIEMEHTHI: 5
rpyOBIX 2JIEMEHTOB + 5 TOHKHX 9JIEMEHTOB + 5 UyBCTB [MO3HAHUS
+ 5 opraHoB jAeUCTBUS + 4 BHYTPEHHUX MHCTPyMeHTa (yM, pa-
3yM, MHUMOE «sI» M UX COBOKYITHOCTh — JIOKHOE 310). B cym-
Me 3T0 jaeT 24 marepuaibHbIx 31emenTa (IIpakpurn). Koraa co-
3HaHME TMbITAETCS] HE3AKOHHO MPUCBOUTH ceOe 3TH JIEMEHTHI Ye-
PE3 3rou3M, OHO 32y THIBAETCS B 4 HAIllpaBJIEHUSIX IPOCTPAHCTBA
Csacru (Cesep, IOr, Bocrok, 3anan) noa neucrsuem cui SAma-
pamxka. 24 sneMeHTa Marepuu + 4 BEKTOpa HarpaBiieHUs = 28
cocrosiHMiA obycnoieHHocTu. Kaxaoe cocrosiHue gopmupyer
cBoul sipyc Hapaku.

Paz6op 28 spycoB Hapaku: ot moBepxHOCTH K Kosbiiam [lle-
10117

Apycel Hapaku criyckaioTcs BHU3, Kak BUTKU CKUMAIOLLIENCS
MIPYKUHbI:

Tamucpa (Tema): 31€Ch TPOCTPAHCTBO BIEPBBIE TEPSET COJ-
HEuHbI cBeT. Bpems yckopsieTcs Tak, 4To )KUBA TepsIeT OpUEH-
TalUIo.

Annxaramucpa (HenpornsiiHast Tbma): IPOCTPAHCTBO CHKHU-
MaeTcs J10 MOJIHOM clienoThl. [[)krBa TepsieT pa3ym OT cTpaxa.

PaypaBa (Yxkac): 31ech TUIOTHOCTh MaTe€puu MOPOKIAET Cy-
IIECTB, HA3bIBAEMBIX PYpY (HEBUIMMbIE KBAHTOBBIE CYIIHOCTH,
ITOXOKHME Ha KECTOKUX 3MEH ).

Maxapaypysa (Benukuit yxac): IpOCTPaHCTBO CyKaeTCs e1e



CUIbHee, TUIOTHOCTh CYILECTB pypy Bo3pacraer. Bpems nerur
TaK OBICTPO, UTO MYKH KaXyTCsl HEITPEPHIBHHIM MOHOJIUTOM.

Kymb6xunaka (Bapenue B komie): Metapu3nyeckoe «Bape-
Hue». [IpocTpaHcTBO pUHUMAET (POPMY pacKaJI€HHOro Macia.
31ech HaUMHAET NePeIUIaBIsAThCS CTPYKTypa TOHKOTO TeJa.

Kanacyrpa (Huth BpemeHnn): 3nech camo Bpems craHoBUTCSA
KaparomM HHCTpyMeHTOM. [IpocTpaHCcTBO npencTapiser coOoi
pacKaseHHbI MeIHbI JuCT. [xuBa GeXUT Mo HeMy, TIOKa Bpe-
MsI JIETUT C OEIIEHON CKOPOCThIO, CKUTasl €€ MEHTAJIbHbIE OCTaT-
KH.

AcunarpaBana (Jlec U3 1e3BHil): TPOCTPAHCTBO CUMYJIUPYET
poIily, I7ie BMECTO JUCTheB — MeuH. [[)kuBa nbitaetcsi yoexarb,
HO MTPOCTPAHCTBO 32KMMAET €€ CO BCEX CTOPOH.

Cyxkapamykxa (Ilacte Benpsi): MpOCTPaHCTBO CKUMAETCA JO
pa3MepoB TUCKOB. J’k1Ba mpeccyercs.

Anpxakyna (Cnenoit KoJofel): MpoCTPAHCTBO CKUMAETCS J10
Y3KOTO KOJIOIIA, TAe IKUBY KycaloT MeJIKKe TBapyu. Bpemsi 31ech
TSHETCS CYOBEKTMBHO HOJTO M3-32 HEBO3MOXHOCTH TIOIIEBe-
JIUTHCS.

Kpumoxubxomxkana (Iloemanue yepBsiMH): CIIOW, Te TPO-
CTPAHCTBO 3alOJIHEHO MEHTAJIbHBIMU KOIOILIAIMMUCS MHUKPO-
opranuzMamu. [I:)kuBa CTAaHOBUTCS MUIIEH AJIsI HUX B YCKOPEH-
HOM pUTME BpEMEHHU.

Canpamuia (PackaneHHble HIMIILIBI): TMHEWHBIE pa3MepbI Teja
3[IECh KECTKO OrPaHUYEHBI.

Tantacypmu (PackasieHHast kene3Has CTarys): IPOCTPAHCTBO



CKUMAeTCsI 10 OOBSITUI C PaCKaJIEHHBIM METAJIIIOM.

Bapxpakanraka-manvanu ([epeso ¢ mmnamm): kusa npo-
XOIUT CKBO3b Y3KHME 3a30pbl IMINOB. IIpocTpaHCTBO He naer
YKJIOHUTbCA.

Baiitapanu (Peka MeHTabHBIX OTXO/IOB): HUKHSSI TPaHMIIA,
Iie IPOCTPAHCTBO TEYET KaK PEKa, MOJIHAsA MEHTAJIbHBIX HEUH-
CTOT. DTO POB, OTAENALIIMI cpenHue Hapaku ot cambix riry0o-
KHX.

[Myitona (OkeaH 37T0BOHHOHM CyOCTaHIIMU): TIPOCTPAHCTBO 3a-
TIOJTHEHO TUIOTHOM, 3JI0BOHHOM cyOcTaHnuen. [[)xuBa 3a1pxaet-
CA B TUCKaX 3TOU Cpe[bl.

[Ipanagponxa (CmeHa poseid): cou, Ti€ MPOCTPAHCTBO MH-
BEPTUPYET POJM: OBIBIINE KEPTBBl CTAHOBATCS OTPOMHBIMU, a
JKVBA — MAJIEHBKOHN M O€33aIUTHOM.

Bucacana (Pazgenenue): mpocTpaHCTBO, IJie JKMBA HEMpe-
PBIBHO pacujieHsieTcsi B OellIeHOM TeMIie BpeMEeHHU, HO OHa MTHO-
BEHHO BOCCTaHABJIMBAETCS M3-3a BBICOKOUW CKOPOCTU pereHepa-
1IMY HUKHErO MUPA.

Jlanadxakma (IToenaHue): mMpoCcTpaHCTBO CYkKEHO 1O PaMOK
JIMYHBIX MEHTAJIbHBIX HEYUCTOT.

Capamanana (ITpecnenoBanue xejaHuii): MPOCTPAHCTBO, e
JDKUBY TPECIIEAYIOT CBUPEIIBIE IICHI HUKHETO MUPA, OJIMLIETBOPS-
folIMe e€ COOCTBEHHBIE KEJIaHUS.

Asunum (be3 BosHOBas): 34€Ch IPOCTPAHCTBO CKUMAETCS Ha-
CTOJIBKO, UTO B HEM HET JIa’Ke «BOJH». TO CIUIOIIHAS KaMEeHHas
Mmacca. JIxuBa majgaer ¢ BEPIIMHBI B 3Ty IUIOTHOCTD, II€ BPEM:



MIEPEMAJIBIBAET €€ CTPYKTYPY.

Asimana (ITuts€ kenes3a): mpoCTPaHCTBO, TAE AKUBA MbET pac-
TIJTABJIEHHBIE JIEMEHTBI — KECTKasi (PUKcalsi CO3HAHUS HA XU-
MHYECKOM YPOBHE.

Kmapakbssipgama (Illesiounas rpsisb): IpOCTPAHCTBO pa3beaa-
o1Ierl TIoTHOCTU. KHBOE CyIeCTBO IMBITACTCS BHIOPATHCS, HO
HEHTPOCTPEMUTENLHBIN BUXPb 3aTATUBAET €0 NIIyOKe.

Pakimorona-oxomxkana (IIuima 11 XMIIHWKOB): CJIOW, IIe
YeJIOBEUECKOe 30 Chelaercsl 0oee KPyMHbIMU MEHTAIBHBIMU
XUIIHUKAMU HUKHETO MUpA.

[ynanpota (Kombe): mMpOCTPaHCTBO CyKaeTcs 1O OOHOM BEP-
TUKaJILHOU JTUHUM (Kotibs). [TonHas notepst TpexmepHOi cBOOO-
bl

Hanpanryka (MHOroronoBsle 3MeM): 34€Ch IPOCTPAHCTBO KU-
IIUT KBAaHTOBBIMH «3MESIMU», KOTOPbIE 3arjaThiBAIOT JIKUBY.
D710 npeanocaegHue GUIbTPhl EPE, CUHTYISPHOCTHIO.

ABara-HupoaxaHa (3aToyeHWe B IELIEpe): MPOCTPAHCTBO
CKMMAaETCs 10 TEMHOM, Y3KoH Irenu. [IkurBa 3anepra Tam B a0co-
JIIOTHOM OJJMHOYECTBE, a BPEMsI JIETUT Kak Oe3yMHBII SKCIpecc.

[NapbsiBaprana (Bo3BpatTHbIii CJI0M): 3/1ECHh MJIOTHOCTb TAKOBA,
YTO JKMBa TepsieT Jaxe popmy ToHKoro tena. OHa mpeBpariia-
€Tcsl B MH(POPMAIIMOHHYIO MATPUILy, TOTOBYIO K UHBEPCHH.

[laratana / Ilarana (Camoe aHO): camblii ryOOKuid, 28-i
SIPYC, HAXOASIIUICS B HEMOCPECTBEHHOM OJIM30CTU K KOJIbIIaM
3mesa Ananra-lllemm. [IpocTpaHCTBO 31€Ch CBEPHYTO B HOJIb
(Touka). Bpems nBukeTcs: ¢ 06CKOHEYHOUN CKOPOCTBIO, MTHOBEH-



HO CTHpasi UHAUBUYAIbHYIO AMSTh 310.

ComnpukocHoBenue ¢ konbliamu AHanTa-I1lemm: Benmkoe 00-
HYJIEHUE

[Tpoiinst ckBo3b Bce 28 ¢uibTpoB Hapaku, ouMineHHas
OT KapMHUYECKMX Y3JI0B SHEprusi JOCTUraeT MOAHOXUS AHaH-
ta-Ilemm.

3meit [llema BHINOMHSAET pojib aOCOMIOTHOrO 3a3eMIIMTENs
kocMoca. Ero kosblia — 3T0 rpaHUILIbl CAMOW HUKHEN KBAaHTOBOM
MaTpulibl Beenennoil. 31ech LEHTpOCTpeMUTEbHBINA BuXph Ha-
PaKM JIoCTUraeT nuKa cBoero cxkarus. [IpocrpaHcTBo cyxaercs
JI0 pa3MEPOB «aHy» (HEASTUMOUN MeTbYalilier YacTuilbl). Bpems
3[€Ch JIETUT TaK OBICTPO, YTO OHO MPEBPAIAETCS B CBOIO ITPOTH-
BOIIOJIO)KHOCTh — BHEBPEMEHHYIO TOUKY a0COIIOTHOTO MOKOSI.

Ha konbuax Hlemy npoucxoaur 1o camoe orpaxenue «Boi-
meOHoro 3epkania». OtpaboTtaHHas, cxaras 40 COCTOSIHUS TIep-
BO3JIEMEHTOB MaTrepusi Kacaercsi HyJeBouM TOYKU. Bcé crapoe
3ro crepTo. B 3T0T MOMeHT cpabareiBaeT HaBuratop MuBepcuu:
OECKOHEYHO MaJloe MTHOBEHHO BBHIBOpauMBaeTcs Hapyxy. Yepes
HEHTPaJIbHBIN TYHHENb (OCh Mepy) 9Ta OUMIlIeHHAs] SHEPTUsl BbI-
CTpesuBaeT 0OpaTHO BBEPX — B MAKPOMHUD, 1aBasi UMITYJIbC s
HOBOI'O paccBeTa TBOPEHMS U BO3Bpalasch k bpaxme.

Kannenspust Yurparynrsl u cyaeiickre MHCTPYMEHTBI

Kak Bbruncrnsiercss KapMUIeCKHil BeC HKUBbI?

Pacnipenenenue xuBbIX CyIIECTB, ITONABIIMX B af, 10 28 spy-
cam Hapakum — 310 TOuHeias MateMaTuyeckasi KamOpOBKa,
3a KOTOpYyI0 OTBedaeT KaHuenapusa fAmapanxa Kamanraku u ero



DIaBHBIN mucenr — Yutparynrta (OyKBaJIbHO «CKpbITas KapTH-
Ha»). 910 MeTacdhopa BCEJIEHCKON 0a3bl JaHHBIX, (PUKCHPYIOIIen
BOJIHOBBIE KOJIEOAHUS yMa.

CunThIBaHUE «YEPHOTO SIUKA» TOHKOro Tesa (JIuHra-mapu-
pbl): KOTJa JKMBA OCTaBJIseT rpyOy0 (pU3UUECKyl0 OOOJIOUKY,
OHA YXOAMT B TOHKOM Tene. Kaxkpoe nencTBue, COBEpIIEHHOE
Ha 3emiie, OCTaBJIsIET B TOHKOM TeJle MH(POPMAIMOHHBIA CJIe]
— camMckapy (ornevyarok). Cymma 3TUX OTe4aTkoB (pOpMUPYET
MEHTAJIbHBIN BEC.

[TnoTHOCTH SrOM3Ma Kak Mepa Beca: YeM CHITbHee KIBa ObLia
3aBsi3aHa Ha KOHIEMINIo otaeneHus ceds ot Lemoro (Axamka-
pa), TeM TsiKesiee €€ MEHTaJIbHbIM Bec. EciM yenoBeK yIIoTHSLI
CBOE 3T0 Yepe3 HaCUJIMEe, BOPOBCTBO U KaIHOCTh, €r0 TOHKOE Te-
JIO CTAaHOBUTCSI CBEPXIUIOTHBIM. Tsikenas TxkuBa (PU3MYECKU He
MOJKET yAepKaTbCsl B BEPXHUX CJIOSIX MPOCTPAHCTBA U MO JEi-
CTBMEM LIEHTPOCTPEMUTEIBHOTO BUXPsI HAYMHAET TOHYTb, OITYC-
KasCh Ha TOT ypoBeHb Hapaku, KOTOpBIA CTPOro COOTBETCTBYET
€€ y/IeJIbHOM TUIOTHOCTH.

Knaccudukaims o 24 snemenTtam u 4 HarpapiaeHusM: Yut-
parynra IeJuT HapylleH!s KUBBI 0 ceTKe 28 COCTOSIHUMN 00Y-
cioByieHHOCTU. [lepeceyeHne 3TUX MapaMeTpoB [JAET TOUHBIN
«aJpec» — OfIMH U3 28 UCTIIPAaBUTEIILHBIX SPYCOB.

Opyxue fAmbl KanaHtaky kak WHCTPYMEHTHI CKATHsI TPO-
CTpaHCTBA

Amapamx mpeacTaeT B BEAMYECKUX TEKCTax Kak [Ixapmapa-
Jka — BJIaJIbIKa KOCMUYecKoro nopsjaka. Ero opyxue — 310



BBICOKOTEXHOJIOTMYHbIE META(PU3NUYECKIE PETYISTOPBI, KOTOPbIE
PaboTaIOT C TKAHBIO TPOCTPAHCTBA ¥ BPEMEHH.

fAma-nama (Apkad AmMbl) — OrpaHuyuUTeNIb MEPHOCTH: CAMOE
U3BECTHOE OpyXkue fmapamxa — 3TO ero netis Wi apkad. B
MOMEHT CMEPTH CIIYT HaOpachIBAIOT TOT apKaH Ha TOHKOE Te-
J0 kuBbl. Metaduznueckas cyTh: ApkaH SIMbl — 3TO UHCTPY-
MEHT NMPUHYIUTEIBHOTO YMEHBIIEHUSI MEPHOCTY ITPOCTPAHCTBA.
Ha 3emuie mxuBa o0nasaeT TpexmMepHOil cBOOOON MepeBIKe-
HUS. ApKaH cTsaruBaer 3ty cBoooay. OH paboTaeT Kak 3aTsruBa-
IONIWIACS Y371, KOTOPBI MpeBpaiaer 00beMHOe MPOCTPAHCTBO
JUKUBBI B Y3KUI OTHOMEpHbIN Kopuaop. [lepudepust BO3MOKHO-
CTeH CKUMAETCs. DTO MEPBbIM ITAN C:KATHUSA TPOCTPAHCTBA MEpeN
BXxoioM B Hapaku.

Kana-ganpa (JKesn Bpemenun) — Ilpecc muiotHOCTHM: Xe37
SAmapanka CUMBOJIM3UPYET BEPTHKAJIBHYIO OChb CXKaTUs MaTe-
puu. XKesn padoraer kak nopiieHs B iuauHape. Korga SImapamx
Hanpapisier Kana-nanny Ha TsoKeNyio IKUBY, 3alTyCKaeTCs Mpo-
LIECC BOJIHOBOI'O IpeccoBaHusA. Ke3im u3inydaer 4acToTy, KOTo-
pas 3acraBiser BpeMs BHyTpy Hapaku yckopsTbes, a MpocTpaH-
CTBO — YMEHbIIIaTh CBOM pa3mepsl. Kana-nanna npuxumMaer co-
3HAHKE K TBEPAOMY OCHOBaHMIO [ Ipakputh. DHEprus sro BblIaB-
JIMBAETCA U3 TOHKOTIO Tela, (PUKCUPYS KUBY HA ONPEIEIIEHHOM
sapyce Hapakn.

OumilieHre yepe3 reoMeTpUIo

Cyn SImapanxka — 3TO MpOLECC KOCMUYECKON cenaparii.
Kanuensipuss Ynurparynrsl BEIYMCISET Bec, ApkaH SIMbI Cykaer



IPOCTPAHCTBO JKMBBI JO TOYKH €€ KapMHUYECKOW MPOoOIeMbl, a
Keszn Kana-nanga onyckaer e€ Ha HyxkHbIM sipyc Hapaku u 3a-
mycKaet OelleHoe BpeMsl IJ1s1 YCKOPEHHOW OYMCTKHU.

Bc€ 310 moaroraBnMBaeT CO3HaHWE K (PMHAIBHOMY 3Tally:
cOpOCUTDb BeCh MEHTAJIbHBIN Tpy3 y Kosery 3mest AHanTa-11lermy,
OOHYIUTH AXaMKapy M 4epe3 MHBEPCHUIO TIOpTajia cepiia CHOBa
BEPHYTh OUMILEHHOE CO3HAHUE B LIMKJI SBOMIOLUH, CTaB YMCTOU
SHEprueu A 3amsicioB TBopua.

SAIMasiy Tl KaK KBaHTOBBIE OIIEPaTOPbI CKATUSA

Cnyxuremm SImapagka — fAmanyTsl (Kak IPOTHUBOINOJIOXK-
HOCTh Puim) — Ha ypoBHe MeTapu3nuecKor (PU3MKH HE SABJISA-
10TCsl OMOJIOTMYECKUMHM CYIIECTBaMU. DTO KBAaHTOBBIE OMEpaTo-
PBI CXKaTHs ¥ CUJIOBBIE TOJIs, KOTOPBIE OOCITYKMBAIOT HUCXOAS-
1[I BUXPb MUKPOMHUPA.

Onepatopbl 3axBaTa 4acToThl: SIMaIyThl BBICTYNAIOT KaK CO-
IJIACOBAHHBIM CUJIOBOM KOHTYp. OHM HacTpauBaloTCs Ha YacTOTY
OCKBEpHEHHOW AXaMKapbl 1 OJOKUPYIOT e€. [[1Ba BOCIPUHHU-
MaeT 3TO BOJTHOBOE HaJIOKEHHE KaK «yKaCHBIN 0OnMuK» Amany-
TOB. DTOT CTPaxX — JIUILIb PEAKLIMA IPA3HOTO CO3ZHAHMS Ha CTOJIK-
HOBEHHE C YUCTBIM, KECTKUM 3aKOHOM JIXapMBl.

BeKkTopHBIE MAaHUITYJIATOPBL: B MUPE, I/I€ IPOCTPAHCTBO CKU-
MAaeTcs, TPAaHCIIOPTUPOBKA — 3TO MPUHYAUTEIBHOE U3MEHEHNE
(pazoBoro cocrossHusA. SMaayThl 11ar 3a H1aroM OTKJIIOYAIOT TOH-
KM€ KaHAJIbl JKUBBl OT MaKPOKOCMUYECKUX OpUEHTUPOB. OHU
racsit B €€ yMe BOCIIOMUHAHHMsI O 3Be3Jax U HeOe, cyxkas (pokyc
BHUMAHWUI CYIIECTBA JIO OTHON-EJMHCTBEHHON TOYKU — €€ CO0-



CTBEHHOTO Ipexa.

W3nyyarenu rpaBUTAIIMOHHOTO IIOKA: SIMagyThl TeHEpUPYIOT
BOKPYT' TOHKOT'O TeJjla JIOKAJIbHOE T0JIe CBEPXBBICOKOU IJIOTHO-
cru. [lox ero BO3eiCTBUEM MEHTAJIBHOE TEJIO CKUMAETCS, & MO-
JIEKYJTbI SMOIMI MPECCYIOTCS. DTO HEOOXOAUMO ISl TOTO, YTOOBI
JUKVBA CMOIJIA MPOWTHU CKBO3b Y3KHUE 3a30pbl MEXK/y BEPXHUMU
MUpaMH U poBayinThcsl B Hapaky 0e3 paspyiieHusi caMoit oc-
HOBbI CO3HaHMUSI.

Peka BaiiTapanu Kak IJ1aBHBIH ceraparop KocMoca

Ha rpanune mexay cpenaumu sipycamu Hapaku u e€ riry6o-
yalimmumu O6e3HamMu poTekaeT peka Baiitapanu. B Hameit mo-
nenu BaiiTapaHun — 3TO IIaBHBIM cenapaTop, OYMCTUTESbHBIN
IUTI03 M IUIa3MeHHas rpanuiia BeeneHHOM.

Mera¢pusznueckas riazma: BalitapaHu — 3TO He KuaKas BO-
Ja. ITO BBICOKOTEMIIepaTypHasi MEHTAJIbHAsl IUIa3Ma, COCTOs-
1asi U3 OTXOJOB KU3HENEATEJbHOCT MWUIMAPAOB 3TOMCTHY-
HBIX YMOB. Bc€ TO, 4TO MKMBHI U3Beprayim U3 ceOs Ha 3emiie B
BUJIE 3aBUCTH U 3JI00BI, CTEKAET Clofia ¥ 00pa3yeT IUIOTHYIO SHEP-
reTuveckyio peky. OHa KUIUT, TOTOMY UYTO TUIOTHOCTh TPEHMS
YacTUI] B 3TOM CYKalOIIEMCs IPOCTPAHCTBE JOCTUTAET KPUTHYE-
CKHUX BEJIMYMH.

Paznienenue no npuHIUIY IJIABYYECTH: €CJIU Y AKUBBI OCTaJI-
cs1 XOTs1 Obl MUHUMAJIBHBIN 3arac OECKOPBICTHBIX TMOCTYIKOB,
9TOT CBETJIbIM MOTEHIIMA PAa0OTAET KaK «BO3AYIIHbINA My3bIPh».
Jl’xuBa MUHYeT caMble cTpariHble 0e31Hbl. Ecim kKapMudeckuia
BEC JI)KMBBI TMOJIHOCTBIO OTPUIIATENIbHBIN, OHA TSIKEIbIM KaMHEM



najiaet Ha camoe JHO Baiitapanu. Kunsias nmia3sma peku Mrao-
BEHHO CKUTAET BHEITHUE 3alUTHBIE 000JIOUKH €€ TOHKOTO TeJa.

Kpokonusbl Kak 1eCTpyKTHBHbIE TPOrPaMMBbl: YY/I0OBUIIIA, HA-
cesistronve BailtapaHu, — 3T0 aBTOHOMHbIE TPOIPAMMHBIE YTH-
muthl Beenennoit. MIx 3agaua — paspbiBaTh Ha 4acTU KpYyII-
Hble MEHTJIbHBIE OJIOKY YMaBIIUX KUB. OHU BrphI3al0TCS B T1a-
MSTh U 3TOM3M CYHIECTBA, pa3jiamMblBasi TPEXOBHbIE KOHLIETIUU
Ha MeJIKue (pparMeHThI ¥ MOArOTaBINBAs AKUBY K (PUHATIBHOMY
pacniany (hOpMBI.

Apxurektypa Huxnero Konyca: I[IyTs k cuHrynspHoctu

Tenepsb Bcsl KapTUHA OOPATHOTO MPOIIECCa B MUKPOMUP BbI-
CTPOEHA MOJIHOCTBIO U I0KA3aTeJIbHO:

Kannensipust Yutparyntbl CKaHUPYET TOHKOE TEJIO U BbIUKMC-
JIsIeT BeC AXamKapa-3ron3ma.

AManyThl (KBAHTOBBIE OMEPATOPbI) MAKYIOT CO3HAHUE JKVBBI,
CKrUMas ero (pa3oBble YaCTOTHI.

Opyxue Amapamxa (Apkat v 2Ke3ir) IPUHYIUTENBHO CYKaOT
TPEXMEPHOE MPOCTPAHCTBO A0 Y3KOrO KOPUAOPA M Pas3rOHSIOT
BpeMs.

Jl’xuBa MpoXonuT cKBO3b 28 spycoB-puiabTpoB Hapaku, co-
OTBETCTBYIOIIMX TEHEBBIM NpoeKuusam Hakiarp.

Ha py0exe peku BalitTapanu MpOMUCXOIUT KECTKAsI Cernaparus
Y TJIa3MEHHOE BBLKUTAHWE MEHTAIbHOU TPS3HU.

Ha camom gHe, B [larane, ounieHHast ot MH(pOpPMAalIMOHHOM
NaMsATH MaTpulla CO3HaHUs Kacaercs Kosel 3mes AHanra-Ille-
111178



B stoii mHaIBHON TOYKE MHUKpPOMMpA MPOCTPAHCTBO CTa-
HOBHTCSI PaBHBIM HYJIIO, 2 BPeMsI yXOAUT B OECKOHEUHYIO CKO-
poctb. [IpoucxoauT BesmKasi UHBEPCUSl, U OYMIIICHHAS] SHEPTUs
BBICTpEJIMBAET OOPaTHO BBEPX — B MakpoMup bpaxmsl.

dusuka gpeiida 4acToT: HOBask MHTEPIIPETALIUA 3eMHBIX 3a-
KOHOB

OnucaHHasi KOCMOJIOTMYECKasi MOJIeNb TMOJHOCTBI0 MEHSIET
B3[JISL[l HA TIPUBBIYHBIE 3aKOHBI (pU3uKU. B 310M cructeme Koop-
JMHAT Hala 3eMJisi — He U30JIMPOBAHHBIN KYCOK KaMHsl, a 30Ha
(pazoBoro nepexona, rae BCTpeyaloTCsl paClIMPSIOLIUICA MaKpo-
MUP U CKUMAOIIUICA MUKpOMHP. C 3TON TOUKM 3peHus (pu3n-
YECKME KOHCTaHThl HAIlIEW PealbHOCTU MOJIy4YaloT HOBOE, CTPO-
roe MeTapu3nueckoe oObsCHEHHE.

['paBuTanMsA Kak MH(GOPMALIMOHHBIN NBUIECOC U UICKPUBJIEHHE
BpEMEHU

B coBpeMeHHOI1 Hayke rpaBUTaIMs OObCHSETCS KaK UCKPUB-
JIEHUEe TPOCTPAHCTBA-BPEMEHU MACCUBHBIMU TeslaMu. B mozenu
VMHBEPCUU T'paBUTALUSI — 3TO JAMHAMUYECKUIA MOTOK yTUIIN3A-
1M1 MH(pOopMaIuu.

CyTb siBNIeHMS: U3 MakpoMupa (0T bpaxMbl) BHU3 HETIpEPbIB-
HO OITyCKaeTcsi OTpadOTaHHAsI MATEepUsi 1 MEHTAJIbHBIN TPYy3 Ue-
JoBevecTBa. LIeHTpocTpeMUTENBHBIN BUXPb ACYPOB 3aTATMBACT
9TOT Ipy3 BIIyOb TUIAHETHI, K 28 sipycam Hapaku a5 nepernJias-
Kku. F6710K0 najiaeT Ha 3eMITIo He TIOTOMY, UTO Macca 3eMJIH MpH-
TaruBaer ero. Camo IPOCTPAHCTBO, B KOTOPOM HAXOAUTCS 510-
JIOKO, yTeKaeT BHYTPb TUIAHETHI, YBJIEKas 32 COOOM (pu3muecKue



00BEKTHI. DTO IMI00ATBHBIN «MH(MOPMAIIMOHHBIN TThUIECOC» Bee-
JICHHOU.

['pangueHT BpeMeHu: OCKOJIbKY BHU3Y BpEMsl YCKOpSIETCA 10
OECKOHEUYHOCTH, 2 HaBepXy 3aMeJIJISIeTCs 0 CTATUKH, HA TIOBEPX-
HOCTH 3eMJIM Mbl UMEEM CTPOTUid rpaueHT BpeMeHu. dusznye-
CKHe TpUOOPHI (PUKCUPYIOT: YeM ONike OOBEKT K IEHTPY 3eMiy,
TeM ObIcTpee TeueT BpeMs. Pu3rKa Ha3bIBaeT 3TO rPaBUTAIIMOH-
HBIM 3aMeJlJIeHUeM BPEMEHH, HO Hallla MOJIeJb OOBSICHSIET mep-
BOIPUYMHY — 3TO OJIM30CTh K HIKHEMY YCKOPSIIOIIEMY TOPIII-
H10 Kana-annel.

DJIEKTPOMArHETU3M U CBET KaK AbIXaHWE BEPXHEro KyroJa

Eciu rpaBuTalivs — 3T0 CUJla HUKHETO KOHYca (BTSTMBaHUE,
cxarue, ACypbl), TO JIEKTPOMArHETU3M — 3TO CUJIa BEPXHETO
KOHyca (pacummpenue, niydenue, Cypel).

[Ipupona cBera: cBET — 3TO yuCTasd, Hecxkaras sHeprus Jly-
XOBHOTO MUpa, KOTOpasi MpoOMBaeTcsi CKBO3b Kyrnosl bpaxmel u
nagaetr Ha 3emio. CKOpOCTh CBeTa — 3TO aOCOIOTHBIN Tpe-
JIeJ1 paclIMPEeHu s MPOCTPAHCTBA 1JIS HAIlled MEPHOCTHU. JTO CKO-
POCTb, C KOTOPOW pa3BopaunBaeTcs IaHucdepa.

MarnutHoe none 3emiid: B MOAEIM WHBEPCUU MarHUTHBIN
IIUT TJIAHETHl — 3TO 3aCTHIBIIIEE BOIIHOBOE T0JIE, KOTOpoe 00pa-
3yeTcsl B pe3y/IbTaTe TPEeHUs ABYX BCTPEYHBIX ITOTOKOB: BOCXO-
Jsuiero (poHTaHa YMCTON SHEPrUM U3 TOUKU AHAHTBI M HUCXO-
JALIETO MOTOKA MaTepUallbHbIX OTXO0B. MarHUTHbIE TMHUY —
9TO CUJIOBBIE PEJbChbl, O KOTOPbIM SIManyTel 1 Cypbl yaepxu-
BaIOT T€OMETPHIO HALLIEW MEPHOCTH, HE MO3BOJISAS] IPOCTPAHCTBY



Xa0TUYHO Pa3pyIIUThCSI.

KBanToBas MexaHuMKa Kak u3HaHKa Bomme6Horo 3epkana

['naBHBIM TYyNIMK COBPEMEHHOU (PU3UKU — ITO KBAHTOBAs Me-
xaHuKa. Ha MUKpoypoBHe JacTulipl Be1yT ceOsl MapagoKCalbHO:
OHU MOT'YT HAXOJIUThCS B IBYX MECTaX OJHOBPEMEHHO U MPEBPa-
IIATHCS U3 BOJHBI B YACTHILy TOJ B3MIs,IOM HaOmonaresnss. Mo-
JieJIb THBEPCUM TTOJIHOCTBIO CHUMAET 3T MAPa/IOKChI:

DddexT HabmonaTeNs: MOYEMy YacTUlla BHIOMpPAeT MoIoxke-
HUe, Korja Ha Hee cMoTpAT? [loTomy 4To B3MIsa YeoBeKa, 00-
JIaIaoIero AxaMmkapou (3ro), — 3T0 MPUHYIUTENIBHBIA Onepa-
Top ckarusl. OH 3acTaBiisieT CBOOOIHYIO BOJIHY BEPXHEro MUpa
MI'HOBEHHO CKAaTbCSl B KECTKYIO (PU3MYECKYIO TOUKY HUKHETrO
mupa. Habmonarenb caMm KyeT MaTepuio CBOUM 3TO.

KBaHTOBas 3aIlyTaHHOCTB: JIBE€ 3allyTaHHBIE YACTUIIBl pearu-
PYIOT ApYT Ha Apyra MTHOBEHHO, J1aXe€ €CJIA HaXO4ATCs Ha pas3-
HbIX KOHLaX ['anaktuku. Pusnka He MOHUMAET, Kak MH(POpMa-
s TepeaaeTcsi ObICTpee CKOpPOCTU cBeTa. Mojeb MHBepCUr
OOBSICHSIET: B MAKPOMHUPE MEKTy HUIMUA MOTYT OBITh MAJUTAAP/IBI
cBeToOBbIX JieT. Ho Ha n3Hanke Bome6Horo 3epkasia, B MUKpPO-
mupe y kosen e, 06e 9T! 4acTUIIbl CONTPUKACAIOTCS B OHOM
HYJIEBOU TOUKe (CUHTYJIsipHOCTH). Haxxumast Ha oqHy vacTuily B
MaKpOMMPE, Mbl MTHOBEHHO C/IBUT'A€M €€ KOPEHb B HYJIEBOM TOY-
K€ MUKPOMMPA, YTO Cpa3y ke OTPaKaeTcs Ha BTOPOM YaCTULIE.
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