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IIpeaucaosue

B cBoeii Ooratoii ucropuu yenoBeuyecKkas HUBUIM3AIMS MPOILUIA AJTUTEIbHBI MPOMEKYTOK
BpeMeHu. U BCE€ 3TO Bpemsi OHa MOCTOSIHHO MbITAJlach MOMy4yaTh 3HaHUS O ceOe, O CBOEM MUpe
u 00 okpyxatonieM e€¢ Kocmoce. [Tpoxomumm pa3Hble UCTOPUYECKUE SMOXU B TIOMBITKAX MOTYYCHUSI
TalHOro 3HaHUs1 0 Mupo3nanuu BeenenHou. TonbKO OHY HE IPUBESH €€ K TO3HAHMIO UCTUHBI CBOETO
cyuiectBoBaHus. Jlaxe mpocreniuas Moaesib Mupo3aaHusi HaMu 10 CHX IOp HE CO3[1aHa WU Cylle-
CTBYET B TAKOM BU/[I€, KOTOPbII HAC 10 KOHLIA HE ycTpauBaeT. [laxxe CBOMM pa3BUTBIM Pa3yMOM YeJlO-
BEYECTBO BCE €IIE HE MOKET YTBEPKIaTh, UTO 3HAET KaK YCTPOCHBI BUJVIMBIE U, TEM OoJiee, HEBUJIU-
Mble MUPBbI BCcenieHHOM, KOTOpbIe OKPYKaloT Hac?

A eciy roBOpUTh O MOTYCTOPOHHUX HEBUIUMBIX MHUPAX, TO COBPEMEHHasl HayKa MX IOJIHO-
CTBIO OTPULIAET U HE U3YYaeT, CYUTAsI MUCTUKON Y WLTIO3UEU. TOMbKO OHA HUKAK HE MOXET OTpH-
LaTh peaJibHOCTh MUCTUYECKOM [y yenoBeka. E€ n3ydeHue ceroiHs OTIaHO Ha OTKYI PEIUrHO3-
HbIM KOH(eccussM. Ho 1 oHM cepbE3HO el He 3aHMMaloTcs. Pemrno3Has HayKka CerogHs UCIbITHIBAET
CEPbE3HBIN YMAJOK.

«H, xoms1 mbl, ¢ OOHOII CMOPOHYL, 3HAEM, YMO HUUE20 HE 3HAEeM O MUPO30aHUU (KAK He 6COM-
Hums Cokpama c e2o beccmepmubim « A 3HA0, YUMo HUUe20 He 3HAI0»), HO, C OPY20li CIMOPOHbBL, Mbl
3HAEM MAK MHO20, YN0 HAUWU 3HAHUSL 00 OKPYNCAIOUWEM MUpe He 8MeCSIMCst 8 MHOZOMOMHUKU HU
Bpumannuxu, nu boavuiori cosemckoii sHyuxaoneoun. A napadokc 8 mom, 4nmo Mol 3Haem 6¢cé, Kpome
Camozo 21a8H020, Kpome CYymi 8ewieil, Kpome camoli npupoobl MUPO30AHUSL.

(1) Tpu 2nasmwvix 3azaoku bounus 6e3omeemmno myuaiom rac. Kmo mot? I'0e mo1? [lovuemy mot?
Onu ocmaromesi HepazeadaHHvIMU Yce yeavle moicsiuenemusi. Hayka beccunvha, u auuts 6 peauzuu
NPOCMAMPUBAIOMCSL MONbKO KOHMYPbL 8ceaeHcKux omeemos. Kmo moi? I'0e mvi? 3auem mol ?»

W nevictButenbHO, HayKa IBAALIATD IEPBOTO BeKa, yKe MOo3HaBasl ITyOMHbI MaTepHAIbHBIX HAHO
WCTHH, HE MOXET YIIAaKOBAaTh B CBOM SMITUpUYECKHe (hOpMyJIbl IPOCThie aTOMBI. [Toka 3tu (popmyibl
TOYHBI TOJIBKO VISl aTOMa BOJOPO/A, a JJIsl OCTATbHBIX — OHU TaK M OCTAJIMCh CHUJIBHO MPUOIMKEH-
HbIMU K uctuHe. [loctenenHoe yriyOieHre HayYHbIX 3HAHU MOXET MIPUHECTHU HAC K eIl OOoNbIIeMy
TEXHOJIOTMYECKOMY IPOPBIBY B MaT€pUaIbHOM MUpPE. TOJIBKO UTO, HA CAMOM [IeJIe, JAI0T HaM BCE ITH
MaTepUaJIbHblE TEXHOJIOTUH, €CIM Mbl YXOIMM U3 KU3HU TOJIBKO B OJHOM KOCTIOMYMKE U C Mapou
6enbix TanoykoB? Hanuio Bpoze Obl AeHCTBUTENIBHOE YTyUIlIeH!s MaTepUaIbHOM KU3HU YeJIOBeKa,
HO TakK JIM 3TO HA CaMOM JIeJIe ¥ HACTOJIBKO JIM CHUJIBHO HY:KHO OHO Ham?

Bce coBpemMeHHbIe TEXHOJIOTUH, CCIAHHbIE Ha CUJILHO TIPUOIMKSHHBIX SMITMPHUYECKUX (DOp-
MyJIaX, MOI'YT OKa3aThbCsl HEYNPABJIIEMbIMU YEJIOBEKOM. DTO MOXKET IPUBECTH U YK€ IPUBOIUT K pa3-
JIMYHBIM TEXHOT€HHBIM KaTacTpodam, KOTOpbIE CBA3aHbI C KU3HAMMU Jofeil. CeroqHs Mbl yke MIMeeM
B HallleM MHPE UX SIBHbIE TPUMEPBL: HA IEPBOE MECTO 37I6Ch MOKHO MOCTaBUTh UepHOOBUIBLCKYIO aBa-
PHIO Ha AaTOMHOU CTaHLIMY, B KOTOPOU YEJIOBEYECKHI (PAKTOP ChIrpall, BO3MOXKHO, IEPBUYHYIO POJIb;
Ha BTOPOE MECTO — aBAPUIO HA SITIOHCKOW aTOMHOM cTaHumu Pykycuma.

A CKOJIBKO aBapuii Mbl IMEEeM Ha TPaHCIIOPTe, KOTOPbIN UMeeT B cebe caMble Mepe/ioBbIe TeX-
Hosiorny B Mupe? HoBble TEXHOIOrMM MOTYT OKa3aThCs elié Oosiee KaTacTpOoPUIHBIMU IO CBOEMY
CKPBITOMY XapakTepy. A He SIBJISIIOTCS JIM OHU CaMbIM Ha4aJIoM OOpaTHOTO OTCUETA BCel Halllel Hay4-
HOW pabOTHI U BpeMEHU KU3HU IuBran3aiu? CTOUT JI HAM UATU K HUM Jiajiee, He 3Hasl [JIABHOTO
Y He ¥Mes TJI0OaJTbHBIX 3HaHUI 0 Beenenckom Mupo3nanuu?

Hawm Het cMbIca myraTh 4eJ10Be4ECTBO HOBBIMU OTKPBITUSIMU M OTKa3bIBaThCs OT HUX. Ho ecin
KaKHe-TO HOBbIC 3HAHWS OKa3bIBAIOTCSI HETIOJIHBIMY U HETIOHSATHIMHA HAMU JIO KOHIIA, TO 3TO CIIOCO0-
CTBYET TOMY, UTO 3Ta HETOJIHOTA MOXET BBUIMTHLCS [IJ151 HAC B HOBbIE HEMTPUATHOCTH. KOHEYHO, Hayka,
yepes 9TO HECOBEPIIIEHCTBO BCE OOJiee YaCTHBIX 3HAHUIA, BBISIBISIEMBIX B TEXHOJIOTMYECKUX MPOLIEC-
cax, ucrpasisier ux. Ho yeM riry0ske Mbl MorpyxaemMcsi B UX UCTHHY, TEM OIacHee CTAaHOBUTCS STOT
rporiecc 10pabOTKU SMIUPUIYECKUX 3HAHUIA.
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Bcnomawnte yxkacHoe ucnbitanue B aBaainatoMm Beke B CCCP BogopomHoit 60MOBI 10j1 Ha3Ba-
HueM «Ky3bpkrHa MaTh» MoitHOCTHI0 60 MT, KOTOpast Obita ucribitana Ha HoBoit 3emite. E€ atomHBIi
B3pBIB BIOJIHE MOT' BbI3BATh LIETHYIO SIEPHYIO PEAKIMIO CO Beel ruiaHeTon 3emiisd. Tem He MeHee,
MBI €€ UCTIBITANIY, XOTS U He 3HAJIM JI0 KOHILIA, YeM 3TO UCTIbITaHue 3akoHumnTcs! He camoyOuiicTBo u
3TO OBUIO JJI IMBUIA3ALIN ?

A mouemy 4esioBeYeCcTBO He CMOKET PUCKHYTH ellE pa3 ¢ KaKOH-HUOY/Ib IPyroi TeXHOIOTUue?
Hayka cerosHst 0ueHb CTpOro CTOMT Ha CBOMX MaTepHasIbHBIX MO3UIMSIX, OTOpachiBasi BCE, YTO OHA
HEe MOXeT 3aprKCHpoBaTh CBOMMH HayYHbIMU TipuOopamu. Ho pa3Be B cBOE BpeMs TO Majaroliee
s16;10k0 HploTOHA He TIOKa3aJio HaJIMvre MOTYCTOPOHHE! CHJTBI TpaBUTAaIUY B HarlleM mupe? E€ Bepb
OOBIYHBIM 3pEHHEM He YBUAHUIIIb. MBI TOJIBKO OIIyIaeM e€ KOCBEHHOE BO3/ICHICTBHE Ha HAIll MaTepH-
QJIBHBIN MUD, XOTs U 3aKOHOMepHOe. KOHeuHO, OHa SIBHO MPOCMATPUBAETCS Ha OMbITaX ¢ MaTepuasib-
HBIMH TTPEIMETAMH, HO pa3Be HE MOXKET ObITh TAKMX CHJI, KOTOPbIE, KaK U OHA, CYIIECTBYIOT CKPBITO
ot Hac? OHM MOTYT B HallleM MUpPE He MPOCMATPUBATHCS WM CYIIECTBOBATh HE TaK SIBHO M TOJIBKO
Ha ypoBHE Hailero pasyma. [y ux mposiBiieHus1 HEOOXOIUMO CO3/1aBaTh HOBBIE, 0OJiee «TOHKHE»
puOOPHI, YTOOBI 3TO 3a(pUKCUPOBATh. TONBKO TAaKOW MPUHIIMI PA3BUTHS HAYKH MO3BOIMI Obl HAM
NpUITH K O0JIee COBPEMEHHBIM TEXHOJIOTHSIM.

Jlo cux Mmop SMNMPUUYECKUI TIPUHIUI JISKUT B OCHOBE TOJTyYeHHsI BCeX HAIMX HAyYHbIX 3HA-
HUI ¥ TOCTMKEHUH. A 4YTO, €Clii B KAKOM-HUOY/Ib TPOBOMMOM HAYYHOM OIIBITE HA €T0 MaTepualib-
HYIO COCTaBJISIIONIYIO OKa3bIBAET BIUSHIE KaKasi-HUOYIb CKPHITAask «TOHKAs» CUJIA, KOTOpasi HAMU e1lé
He n3yvanack? OHa HaM SIBHO He BUJHA U IS HE€ ellé He CYIIECTBYET TAKUX «TOHKHUX» MPHUOOPOB,
KOTOpble Obl MorM e€ 3adukcupoBarh. Takol ombIT BCE paBHO OyaeT onucaH U OyleT BbiBeAeHa
MarepuanbHas gopmyna. OHa, Kak MBI TIOHMMaeM, 00s13aTeIbHO OyNieT cofepkaTh B ceOe CKpPBIThIC
OIIMOKM, HE YYUTHIBAIOIINE BIMSHUE 9TOU O0Jiee TOHKOM CHJIBI.

MBbI TOHKHE CHJIBI MOXKEM HCCIIe0BATh CBOMMH MaTepHaIbHBIMU IPUOOpaMU TOJIBKO B CBOEH
MPOEKLIMU U3 TOTO MUCTUYECKOTO MOTYCTOPOHHETO MHpa, KOTOPBIM HAalllel HAyKOW HE U3ydaeTcs.
Hanee 310 OTKpbITHE Oy/leT BHEJPEHO B MPOU3BOACTBO M Oy[ET M3TOTOBJICHO HEUTO, YTO B CKPHI-
TOM BHJe OyZleT UMeTh B ceOe Ty OIMOKY, KOTOpasi MOXKET MPOSIBUTHCS B ONPEeIEHHON CUTYalluH
U npuBecTy K Karactpode. [lomyuaercs, uro Mbl camu cede, He n3ydasi MOTYCTOPOHHETO MHUpPA U €ro
CHJI, 3aITporpaMMupyeM Oyayiyio karactpody. Yem rimyOxke OyayT HAIlM 3HAHUS, TeM OoJibIe OyaeT
BEPOSITHOCTD CYIIECTBOBAHMSI TAKUX CKPBITHIX OIIMOOK, YTO OCOOEHHO OMACHO B MOIIIHBIX SHEPreTH-
YECKUX TEXHOJIOTHSIX.

TOT NOTYCTOPOHHMI MUP MBI MOXXKEM OTHECTH K MUpPY BpemeHu, KOTOpBII OKa3bIBaeT CBOE
BO3JercTBre Ha Hatll Mup [IpocTpaHcTBa TONIBKO B CBOEH JIMHEHHOM ITpoekuinu. Hayka ero He uzyuaer
U JJaxke He MbITaeTcst 310 Aenatb. OH OTAaH Ha OTKYH PEIUTMO3HBIM KOH(ECCHSIM, KOTOPhIE TaKKe
ero He U3y4aloT C HAyYHOW TOUKHU 3PEHHUS.

«A 8000UlEe MONCHO AU PA30OPAMBCSL 8 MAHAX MUPO3OAHUSL U OMBEMUmMb Xoms Obl HA OOUH
PYHOaMEHMANBbHBLI BONPOC ObIMUSL, €CAU 00 CUX NOP HAM ADCONOMHO He NOHSIMHO MaKoe 8pooe Obl
coécem npocmoe U 00blOeHHOe NOHSIMUE UNU SI8AEHUe KaK «8pemsi»? Mol 6edb ce JHcueém co epeme-
HeM, npu épemeHu u 60 epemeru. Ho umo smo maxoe na camom Oene, He 3Haem HUKMO. Imo 6edb
He NecoK, 8blCbINAEMbIL U3 NECOUHBIX UACO8, U He NepeMeUeHUe CIpPenok Ha OAUEHHBIX UAU HAPYUYHBIX
uacax. OueHv CUMRMOMAMUYHO BbICKA3ANCS NO IMOMY N0800Y Geauruli Aeeycmun baadxcennoui: « 4
NPEKPACHO 3HAI0, YMO MAKoe 8PeMsl, NOKA He OYMaro 00 3MOM.

(1) Hexomopuie yuéHvie npedrazarom cuumams pemsi YemeEepmvlM UBMepeHuem, Ho 0151 Mpeéx-
MEPHO20 CO3HANHUS 3EMASIH IMO KANHCEMCS HE MONbKO HENOHAMHBIM, HO Oadice U oukosamuim. Ho ecmo
u bonee npoosuUHymuvle uccaedoeameni, OOKA3bIBaArousUe, Ymo YyuéHvle Mo2ym HAXOOUMbCS U 6He
cpepol pasyma. Tax, nanpumep, uccaedosamenu u3 Kaaugpopruiickoeo u Maccauycemckozo yHusep-
cumemos 3as68Unu 00 OMKpbIMULL 8CENEHHDIX, 20e 8pemsl 08uxcemcst Ha3ao. Koneuno, nenonsmmo,
UMo U KAaxK OHU UCCAeOYIOm, HO eChlb Om ue2o Colimu ¢ yma. A eedv, ecau uecmHo, mo He Xome-
210Cb Obl...»
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MOXHO ¥ HYKHO JIM OCTaHAaBJIMBATh IIPOLIECC MOTYyUYEHUSI MAaTepUaIbHBIX 3HAHWI, KOTOPBIN
MBI cerofiis uMeem? KoHeuHo, SIBHO BUJHO, YTO HalpaB/IEeHUE Halllei 9BOJIIOLMH B IPOLIECCE MONY-
YEeHUs1 3HAHUI BBIPAXKEHO B CTOPOHY MCCJIEIOBaHMS OOJbIIEH MCTUHBI, HO TOJBKO MAaTepUaIbHOTO
xapakrepa mupa [Ipocrpancrsa. IIpu 310M, MBI yIIyCKaeM NOTYCTOPOHHHME 3HaHUA MHUpa Bpemenu.
Ot 37010 NpoLEecca pacClIMpeHusl HAyUHbIX 3HAaHWM 10 YPOBHS IOTYCTOPOHHEro Mupa Bpemenu Ham
HUKaK He YUTH. Ero 3HaHus1 MOKHO Ha3BaTh 1yXOBHBIMU, KOTOPBIE HUKAKOTO OTHOILLIEHHUS K PEJIUTUSAM
HE UMEIOT. DTO JyXOBHBIE 3HaHUS O MUpe Bpemenu u ero DHepruu, KOTOpble Mbl UMEEM B HallleM
MaTepUaJIbHOM MUpPE B BUJE JIMHEMHON Npoekuuu. Ham oTHOIIEHHEe K TyXOBHBIM 3HAaHUSAM MUpa
Bpemenn He0OX0AMMO M3MEHUTh WM, TOYHEE CKa3aTh, BKJIIOYUTh B CBOM HAy4YHbIE PaOOTHI, YTOObI
n30€KaTh ITUX CKPBITHIX OMUOOK pabOTH TOHKMX CHUJI TOTO MHUpA.

CoBpeMeHHasi HayKa MMeeT JKECTKYI0 OJHOOOKYI0 MaTepHasIbHYIO TO3HUIIMI0 M COBEPIICHHO
HE UCTIOJb3YeT B CBOMX 3HAHUSIX MMOTYCTOPOHHUE CUJIBI M OKKYJIbTHBIE SIBJIEHHS O0JIee TOHKOTO XapaK-
Tepa CBOErO MPOsIBJIECHUS, KOTOpPbIE UMEIOT CBOM 3aKOHOMEPHOCTH M CBOM 3aKOHBI B MUpe BpemeHu.
ViKke ceroiHsi y4€HBIMM BBICKA3bIBAIOT MHEHUSI O CO3HATEIBHOCTU JIEKTPOHA, aToMa, KamMHs, IJla-
HETHI U T. 1. DTO yKe TOBOPUT HaM O TOM, UYTO OHU UMEIOT CBOIO COOCTBEHHYIO )KU3Hb, KOTOpPAs 1akKe
y 4eJIOBEeKa IMoKa He MOAJAETCS ONMUCaHMI0. YaCTUYHO HayKa yKe BBISIBIISIET 3aKOHOMEPHOCTH €ro
nicuxuku. Ha 3Tol OcHOBe /axe /enalTcs MpeanoioKeHus o e€ «mexaHusMax». Ho Kak BbISIBUTD
TMICUXUKY aToMa, YTOOBI MOJHOCTBIO €ro MO3HaTh?

MBbI IpUXOIUM K TOMY, UTO JII000€ MaTepuaibHOE TeJIO0 00IaAaeT CBOe COOCTBEHHOM KU3HBIO
U SIBJISIETCS CO3HATENIbHBIM. TOJIBKO y OMHUX 3Ta CO3HATENIBHOCTb — TMHAMUYECKAs, Y IPyTuX — CTa-
TUYECKas, a y TPEThUX — CMellaHHasA. YTo HaM JiesiaTh ¢ 3TOW CO3HATEIbHOCTBIO MATEPUAJIBHBIX TEJl
B HAIIIUX SMIUPUYECKUX (popmysax?

Yarie Bcero Ml corvaiiaeMcsi ¢ TeMA OTBETaMM, KOTOpble ONnucaHbl (hopMy/laMu WM, TIpU
OIpEJEEHHBIX YCJIOBUSX, OMMCHIBAIOTCS KOCBEHHBIMU SMITMPUYECKUMU (popmyaamu. Tonbko, Kak
¥ YeM, KaKUMH (pOpMyJIaMH Mbl MOKEM OIMCATh JKM3HD YeJIOBEKa, KOTOPYIO BKJIIOUaeT B cedst Mupo-
3naHue? be3 onucaHus )KM3HU YEJI0BEKAa M €ro CO3HATEIbHOCTH, KaK U BCEX OCTAJIbHBIX MaTepHallb-
HBIX (DOPM U CYILIECTB, OHO HE MOXKET ObITh MONHBIM. Jlaxe kU3Hb JII0OOTrO MPOCTEHINEro KUBOTO
OpraHuM3Ma IoKa He MOJJIAETCS HAayYHbIM 3aKOHaM. A 4yeM, KakuMu (popMyJaMH MOXHO OMNMCaTh
*u3Hb BoxectBa wim Jlyxa, eciv OHM CyLIECTBYIOT B TOM Mupe Bpemenu? A pa3 ux OnuchBaIOT
JIO[IY, TO OHU PEeaIbHO JIOJIKHBI CYLLIECTBOBaTh. Pa3yMm yenoBeka HUUEro cam NpuayMaTbh HE MOXKET.
OH HCHoJB3YyeT TONBKO FOTOBBIE MBICIIE(DOPMBI U MBICTIEOOpa3HI (2).

Mbl yke AOCTUINIM ONpPEAETIEHHBIX YCIIEXOB B OCBOEHMM MAaTE€pPUAIbHOM NPUPOAbL. YUEHbIE
Hay4UJIMCh IOBTOPATH €€ (DOPMBI, KIIOHUPOBATh )KUBOTHBIX U JJaK€ MCKYCCTBEHHO BBIPALIIBATH BHYT-
pEHHUE OpraHbl yesnoBeka. Mbl yxe MokeM U3MEHSTh (POPMBbI )KUBBIX CYILIECTB, JeJIaTh KJIOHOB, MOH-
CTPOB, MyTaHTOB U 3TO IOKa BCE, UTO KacaeTcs KUBbIX (popM. Bc€ paBHO, Jake KU3Hb «CIETaHHBIX»
YEJIOBEKOM CYIIECTB OMMCAHUSM HE MOAJNAETCA. 3HAYMT, 11 ONMCAHMS KU3HU CYHIECTB «(OpMy-
JIaMU» HY’KHO YTO-TO Apyroe. Bo3aMoKHO MBI IOZIOLUIY ykKe HE K MaTeprH, a KAaKOW-TO Ipyroi TOHKOW
CBEpXMaTepuu, KOTopasi IpUBEIET HAC K «CBEpX» MaTeMaThKe, «CBepX» (PU3UKE, «CBEPX» XUMUH,
«CBepX» OMOJIOTUU — 3HAHUIA COBEPIIEHHO APYTroro MopsiaKa, CBA3aHHBIX ¢ UCTUHAMM MOTYCTOPOH-
HEro Mupa M C €ro TOHKOMaTepUaJIbHBIMU 3aKOHAMHU, KOTOpPBIE MBI €IlI€ HE YMaKOBBIBAJIM B CBOU
«CBEPX» (POPMYJIbI.

«B mpuade unmennekmyanbHo2o NOZHAHUS MUPA: 8epa, 330MepuKd, HayKd, — 6epa 3aHUMaen
BEPXHUIL SMAIC, I30MEPUKA — CPDEOHULL SMAIC, A HAYKA — MONbKO HUICHULL, HECMOMPSL HA 8Ce €€ ne-
UaAMASIOUUE MEXHON02UUECKIE UB0OPEMEHUS — OM Koaeca U Nopoxa 00 amomMHoL 60OMObl U KOMNbIO-
mepa.

(1) Hocewernue opyeux mupoe cunoli mvicau — eom udean paseumus ueaosevecmed. Ecau
Hayxa ne cayorcum Bepe, mo ona ne2ko npespauiaemcst 8 CeKYASpHYIO €pectb U CIAHOBUMCsl YOOOHbIM
UHCMpYMeHmom anmubodicecmeennvlx cnekyasyuii. Hayka mooicem cayocume uau boey, uau dua-
sony. Tpemuwezo ne doaro. Tercium non datur.»
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MoxeT ObITh, HaM YK€ JaBHO CTOMT CEPhE3HO 33IyMaThCsl O TOM, UTO TIOpa COETMHUTH BCE 3HA-
HUS B €MHOE 1IeJIoe, He OTOpackiBasi Te sIBJICHUS, KOTOPbIE Mbl HE CUMTaeM MaTepuasibHbiMu? Eciu
y HacC MOSIBATCS 3HAHMS O 3aKOHAX Halllel KW3HU, TO y HaC MOSIBUTCS CUJIa CAIENATh UX peabHbIMMU,
TO €CTh NPOSIBUTH B MaTepuu.

«[Ipopwvievl 6 He3HAeMOe, KOHEUHO, CAYUANUCH, HO MULb KAK UCKAIOUEHUS U3 00Ule20 npasuad.
9mo euoHo oadxce no umeram. Kmo npuwén na cmeny Jleonapoo, Ilapayenvcy, Konepruky, I'anu-
sero, Hotomony, @apaodero, Menoeneesy ? Ceituac u Hazeams Hekoezo. TlocaeOHUMU U3 8EAUKUX «MO2U-
Kan» oviau Tecna, JiHwmelin u, 6vims moxcem, Hunvc bop (Koneuno, kmo-mo modicem 006asuno
maxadce Pepmu ¢ Kiopu 0a nawux Caxaposa u Angpéposa). /la u no nHum yoce ecmo eonpocvl. Tecra
C853aH C KAKOU-MO MUCMUYECKOU 3a2a0KOll. A YMONOMPAUUMENbHAsT MeopUst OMHOCUMEAbHOCU
NOCMOSIHHO HAJCUBAEM ceDe HOBbIX KPUMUKO8 U NOCIENEHHO mepsient C80li 0peon, Xoms Hao3upamenu
3a HAYKOU, HeU3BeCMHO KeM HA3HAYEHHble, MO AU NPULLEeNbUAMU, O AU OOHUM U3 MAUHCIIBEHHbIX
OpOeH08 OpesHOCMU, CIMPO20 CAEOsM 30 NOCA2AMENbCMEAMU HA asmopumem iHwimerina. H, mem
He MeHee, 80npocyl U 30ecb MHodxcamcs. Taxk umo u meopus OmHOCUMENbHOCHU NOCIMENEHHO CMd-
HOBUMCSL 05l IKCNEPNO8 OMHOCUMENbHOU UCMUHOIL. .. [lelicmeumensHo, nouemy, KaK OHa 2aacum,
NPOCMPAHCIBO OONHCHO UCKPUBASIMBCSL, A 8peMsL 3ameonssimucs? Beé ynupaemces ¢ mo dice camyro
OCHOBHYI0 NPOOAEMY COBPEMEHHOU (PYHOAMEHMANBHOU HAYKU — 8 NOUMIL NOAHOe OMCYMCmeue 00Ka-
3amenvcme. Paxmuuecku celiuac Hayka npeonrazaem cebs 8 Kauecmee 6epol, HO 3auem MO HYNCHO,
Koeoa Bepa yaice 0asro cyuwecmayem é pasHooOpasHvlx 00esHUsX MHodxcecmea peauzuii. Ho éce peau-
2uu — Kak oopoeu, eedyuiue k bozy, moavko 00HU — Kopoue, a opyeue — ONUHHee.

(1) Iopa npusnamo, nycmo u ¢ HEKOMOPOLL 2PYCMBIO, YMO 3HAUEHUE U KOHPUYPAUUS UCTIUH-
HbIX NPONOpUULi Kax 6o Bcenennoti, mak u 60 63aUMOOMHOULEHUSX MEHCOY MAKPOKOCMOM U MUKDO-
KOCMOM He NPOCMO NPU4yOaU8bl, HO NOUMU NOAHOCIBIO CKPbIMbL 0Nl NBIMAUB020 YMA He MONbKO
MAmMemMamuueckoz20 2eHUsl, Ho 0axice U npoceemnéHHozo npopoka. Ilpasuna Hepoi useecmmvt moavko
Cozoamento! »

3aKoHBI, Be3/Ie U BCIOY — OJIHU TOJIBKO 3aKOHBI, HO pa3Be MOXKET ObITh y Hallleld COOCTBEHHOM
KU3HU Kakue-100 3akoHbI? MBI — He TO Iajaioliee ¢ Aepea s0JI0K0, KOTOpOe HaXOAMIIOCh IO BITU-
SITHAEM 3aKOHa TATOTeHHsI. YeJIOBEK — 3TO MaTepuaibHOe pa3yMHOE CYIIECTBO CIIOCOOHOE CaMo yCTa-
HaBJIMBaTh I ce0sl CBOM COOCTBEHHBIE 3aKOHBI, & TO M BOBCE CYIIIECTBOBATh O€3 BCSIKUX 3aKOHOB,
HO TP STOM HaxojsIeecs Moj JeUCTBUEM M B TApMOHHUM ¢ HeKuM Oosiee Bricokum 3akoHOM cyiiie-
crBoBaHus Bcenennoii. Ho k 3ToMy A€MCTBUIO M FapMOHMU HaM €LlE MPEJCTOUT MPUIATH B HALIeW
3eMHO 9BOJTIOLINH.

«[lymob no3nanus, KOHeUHO, OECKOHEUEH, HO MOALKO KOHEUHOe 3HAHUE MONCeN He NPegblCUmb
HauanvHozo. He uckaiouero, umo smom meprucmuiii U npu4yOAUEblil nymsb NOSHAHUSL MONCEN UMENb
gopmy kpyea. I[lozHasamenvhviii npoyecc 3ampyoHsiem U ewé 00HO UeN08eUECKOe HECOBEPULEHCINBO:
Heao0eK8amHocnv nepeoavit Movlcau caoeom. OOpasHo Mo MONCHO 6blpa3umv Mak: Y 4enoeexd
€080 — 3MO Hepaouswlii pad moicau. Ho umo deaamu! [puxooumcs Oelicmeosams 8 pamkax npeo-
JNONCEHHBIX 0OCMOSIMENLCM.

(1) Koneuno, noeuuecku 6o3nuxaem cakpamenmanvuwlii eonpoc. Ecau eeco mup npedcmasnsem
Co00li 8eauKoe HeNO3HAHHOe U Heno3HAsaemMoe, Mo 3auem mo20a OOMAaHLIBaAMb 008EPUUBOE Uen08e-
uecmeo ?»

YToObl yCKOPUTH TAKOH MPOLIECC TAPMOHU3ALMH cO BeeneHHO 1 Moy YnTh 0Jiee MOoIHbIe 3Ha-
HUS O HallleM MUpe, HaM HEOOXOAMMO HANTH BCE CKPBIThIE OIIMOKM B HAYYHBIX 3HAHUSAX. MBI yxe
HE TOBOPHUM, 4TO 3TO OyOyT TOJBKO 3HAHMS O MaTepHd, a MMEeM B BHIY M TO, YTO OHU JOJIKHBI
OyIyT CTaTh €AMHBIMU U TIOJTHBIMH, UMesI OTHOILIEHUsI Kak K Mupy [IpocTpaHcTBa, Tak ¥ K mupy Bpe-
MeHU. O0s13aTeNTbHO HYKHO JIOTIOJHUTD MX 3HAHUSMH 0OoJiee TOHKOTO TMOpPsIIKA, KOTOPbIE TIO3BOJIAT
HaM OoJiee TOJTHO no3HaTh Mctuny.

[Mouemy MbI 10 cux mop He umeeM «Equnoit Teopur Mupo3aanusi», KOTopast I0JKHA Obla Obl
COeMHUTDH B ceOe Bce MateprasbHble (Mupa [IpocTpancTBa) u myxoBHble (Mupa Bpemenn) 3HaHus
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B eauHOe 1iesoe? Jla u BO3MOXKHO JI CyllecTBoBaHMe Takou ExmHoii Teopuu, kotopas Obl crana
LIEHTPOM 3TUX 3HAHWM, OT KOTOPOTrO OBl OHM OTXOIWJIU, Kak Jiyuur cBera oT ConHia?

(1) «Ho cumyayus nHa camom dene 20pazdo mpesodicee, U NOBA3KA C 2143 UeA08e4eCcad
He Mmodxcem Obimv cHama. Moo omxpeimue Taiinot Mupozoanusi oxasxcemcest ghakenom Ha ckaaoe
ooenpunacos. Mup e3opeémcs! Ho coepemenHbix udanveo om Hayku He Oecnokoum HU Onac-
HOoCMb UX mpyoa, HU ezo becnoaesHocmv. OHU 00epocumol oaumnutickum oesuzom ,,Citius! Altius!
Fortius!“ (,,boicmpee! Bouue! Cunvree!“) Muo2okpamuo pacnompoménHulii amom s61sem, KOHEeUHO,
npeaodONbIMHENUYI0 KapmuHty, OCOOEHHO celuac, Ko20a MONEKYAbL Yice HUKO20 He UHMEPECYoN.
Ce200mns5 Ha asancyeny Hay4HOo20 NOUCKA BbIUAU HEUMPOHDL, NPOMOHbL, KEAPKU, NeNnnOHbl, OO30HDI,
omonvl, HellMPUHO, ME30HbL, PEPMUOHDBL U OpYyeue, Ubé UMs ne2uoH. [loasunracey zunomesa Kpomo-
6020 CMPOEHUS MUPO30AHUSL, K020a 4epe3 NOOOOHbIe ,HOPbL“ MONCHO MOAHUEHOCHO NepemMeujamocs
MeNHCOY He MONbKO NAGHEMAMU, HO U UEAbIMU 36E30HbIMU Mupamu. Henvssa npoiimu u mumo meo-
puu naparnenvHolx mupos Xoto Jeepemma, KOmopelii RPeONnoAONHCUN, UIMO KEAHMO8ble dhghekmbl
NOPOACOAION MHONHCECTBO ANbIMEPHAMUBHBIX BCENEHHBIX, COOLIMUSL 8 KOMOPbIX OMAUMAIOMCSL OpY2
om opyea. Ho na camom dene cospemertuie pusuku-ganmacmol HeOANeKO YULAU OM CBOUX OPEGHELL-
UIUX NPeOULeCBEHHUKO08. »

CerofHs MaTeprasibHble 3HAHUS TIOKA SIBJISIOTCS Pa3pO3HEHHBIMU, COSMHEHHBIMU BO MHOXe-
CTBE TEOPU M OTIEJIBHO CYIIECTBYIOIIMMH caMu 1O ceOe. Mbl He MOXeM yBEpEeHHO CKa3aTbh, 4TO
Hallla HayKa OTBICKaJa TOT IIEHTP, KOTOPbI Obl OO BEIMHIT BCE COBPEMEHHBIE 3HAHU S B €JJTHOE 1IEJI0E.
YroObl ero HalTH, BUAUMO, HY)KHO HEUTO OOJIbIliee, YeM COBPEMEHHbIC HAyYHbIE 3HAHUS.

«...Ho eepnémcs k pynoamenmanvroii meopuu. He oanexo yuwiau om Ieepemma e2o Hekomopwie
Konne2u, NPeON0NCUBUIUE MOOENb MUPOBO20 NPOCMPAHCMBA, UMEIOULe20 0eCSIMb UBMEPEHUL, d Y HEKO-
MOPbIX UX 0KA3A10Cb dadce dgeHaouyamv. Ho 6cé amo cyuecmeyem moavko é meopemuueckux pac-
uémax. Ilokazamo dce 8 npocmparcmee HUKMO Huue2o He modcem. K momy dice He 6vlsicHeHbl HU
napamempol NPeonoNazaemMblx 2pameli MUPO30aHUs, HU UX npupooa. AOCONOMHO He blACHEHO HU
MONCOECMBO NAPANNENbHO20 MUPA UHBIM U3MEPEHUsIM, HU ux pazauuue. Ilosmomy cmpoums KoH-
Uenuuu HegeooMozo, He 8e0asi, Umo 3mo maxoe, He NPeOCmMaeNsis Ux PU3UUECKUX XapaKmepucmux,
8vl20um (NOKa) S6HOT Muemori muem.

(1) Taxorce ne eneuamasiem u ouenb MOOHASI HbIHE MEOPUSL CYNEP-CMPYH, NPEOCMABAIIOUAS
coboti couemanue uoell K8aHmoeol uzuxu u meopuu omuocumenvHocmu. H ece eé nonoogicerus,
OCHOBAHHbIE HA 2UNOME3e O BO3HUKHOBEHUI BCEX NEMEHMAPHBIX YACMUY, U UX PYHOAMEHMANbHBIX
83aUMOOeliCEULl 8 pe3ynvmame KONeOaHUil U 63auUMOO0eliCmeuli YabmpamuKpOCKONUUECKUX KGaH-
MOBbIX CMPYH U NPEONONA2aIOUiUe UMEHHO OBEHAOUAMUMEPHYIO OEliCIBUMEeNbHOCb, MOAbKO Npeo-
cmoum 0okazamo. [lns 3moeo, 6 uacmHocmu, u nocmpoer nyearouuii 3emasn boavuoti Aoponnuiii
Konnatioep. Hy, umo o, doxasxcume u noxkaxcume! Tozoa u oocyoum ecé! Toavko makum modncem
Oblmb pe3tome Ha 8ce MUYEIHbIE YCUNUSL COBPEMEHHOLE (PYHOAMEHMANbHOU HayKu! »

Bc€ roBopHT 0 TIIETHOCTH MaTepUaIbHON HaAyKW B COBPEMEHHOM Tpoliecce co3aanusi EnuHoit
Teopun Muposznanusi. C 1iesibio e€ moayueHus: Ham HY’KHO MOIBITATHCSI HAWTH TO CKPBITOE OT HAC CBSI-
3yMoliiee 3BeHO, KOTOpoe ObI CTaI0 OObEAUHSIONIAM 3HAHUEM B OT KOTOPOTO ObI MbI CMOTJIA OTTOJIK-
HyTbcs 1151 oucka LentpanpHoit MicTuHbl. MBI 0 CUX TTOp €ro He UMeeM M I0Ka HUKaK He MOXKeM
€ro OTBICKaTh HA B MaTEePUAIbHBIX, HU B JIyXOBHBIX, PEJIUTUO3HBIX U APYTUX 3HAHUSAX MUCTUIECKOTO
Xapakrepa.

B cBoéM wnccenoBaHNM MBI KaK pa3 MOMBITAEMCS HAWTH Takoe OObelMHSIONIee CBA3YIIee
3BEHO JIJII COBPEMEHHOTO 3HAHUS WM TOMBITAEMCS HAPHCOBAThH TOJHYIO, TIOYTH HAYYHYIO KapTUHY
Mupo3saganusi. DTo cBs3yolee 3BeHO JIOMKHO CTaTh TaKuM eauHoM LleHTpom 3HaHmit A5 ux Oyay-
mero oowveauHenus. Ecnu oHO oObenmHHT B cebe BcE Muposmanue BceneHHOM, TO moyeMy OHO
HEe MOXET 00be/IMHUTH B ceOe Bce 3HaHM? !

! 3)160]) Mbl UMEEM B BUJ1y HE TOJIBKO MAaT€pUaIbHbIE 3HAHUA, HO U BCE OCTAJIbHBIE INOTYCTOPOHHUE 3HAHUA, KOTOPbIE UMEIOTCH
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Jnst ero oOHapyxkeHusi Mbl OyJeM KCIOJIb30BaTh BCe MMEIOIIME Ha TUIAHETe 3HAHWS, B TOM
YHCIie yXOBHBIE, OKKYJIbTHbIE, MUCTHUECKHE U T. 1. MBI HIUEro He CTaHeM OTOpachiBaTh B CBOEM
TIOMCKe, MOKa He YOeaUMCsl C HECOCTOSITEIbHOCT 00padaTeiBaeMbIX 3HAHWM. [lyXOBHbBIC, peTUTHO3-
HbIE, OKKYJIbTHBIE, TEOCO(PCKME U JpYyTrye 3HAHUSI MOAOOHOT0 XapaKkTepa — TO BCE jKe 3HAHM S HAIIIEero
mupa. OHM coziepkar B ceOe CBOM UCTUHBI TOJIBKO B CKPBITOM CHMBOJIBHOM Buze. VX TallHbIN CMBICT
MBI ¥ JOJDKHBI OyJieM BbISIBUTh. Ham HeoOX0quMo OyAeT MOIBITAThCsl OTHICKATh IPOEKIIMIO MOTYCTO-
POHHUX cvl Mupa Bpemenn Ha Ham MatepuanbHbii Mup [IpoctpancTBa. IMeHHO OHM U MOTYT OBITH
TOH OIMOKOW B COBPEMEHHOM 3HAHUM, KOTOPYIO MbI HE MOKEM OTHICKaTh HAYYHBIM SMITHUPUYECKUM
IyTEM.

TOoJIBKO TaKMM PaCIIMPEHHBIM CIIOCOOOM TOTYYEHHS 3HAHUM, BBIXO/IS 32 TpeesIbl MaTepHraib-
HBIX 3HAHWI, Mbl MOEM IIOIBITATHCS MPUITH K COBEPLIEHHO HOBOM M €UIE€ HE BEIOMOM 1Sl Hac
Wctuns Enunoro Muposnanus BeeneHHoil.

Ha IJIaHETE.
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Yactp 1. 3akonomepHocTu Mupo3aannsa BeeaenHoin

I'naBa I. Hamme n3BecTHoe HacTosImee

Wrak, EqunctBo Muposganuss Hamu el A0 KOHIIA He TOHSATO U HaM MPeACTOMT HOBasi
TIONIBITKA €ro Mo3HaHus. ByeT 1 oHa Gosee yCIenHON UM HaM OITSITh He YIACTCSl BBIYUCIIUTH €ro
10 KOHILIA, HaM OcTaéTcsi 00 TOM TOJNBKO rafath. Ho To, 4To MBI yike ceifuac MMeeM B HallluX 3HAaHUSIX,
TIO3BOJISIET HAaM C KaXIJbIM pa30M TOJTy4aTh KapTuHy Mupo3nanus Bc€ Oosee OMHOM. 3a/1aua 1o ero
TOMCKY HaM yKe MOCTaBJIeHa U OCTAETCS TOJIbKO HANTHU e€ pellieHue.

Hawm npencrout nonsITaTbCst 3aHOBO MOCTPOUTH MOJHYIO U €UHYI0 KapTuHy Mupo3aanus. Tem
dolee, YTO yKe UMEIOTCSI MHOKECTBEHHBIE THIOTE3bl €ro MOCTPOESHHUsI, KOTOPBIE elIE Hellb3sl MpU-
HATh 32 UCTUHY. OHM BCe UMEIOT U3bsIHBI M HE JAIOT MOJTHOM U sICHOM KapTuHbl Muposaanus. Mel
HE CTaHEeM UX 3/1eCh IPUBOJIUTD U aHATIM3UPOBATH, & IPOCTO MOJTHOCTHIO OTOPOCHM UX, YTOOBI HE OBITH
3aXBau€HHbIMU U YBJICUEHHBIMU UMHU.

Korpa 3HaHus 3aX0n4T B TYNUK, TO HEOOXOAUMO BEPHYTHCS B MX camoe Hayaio. TombKo 31O
MO3BOJINT HAWTHA B HErO HOBBIM BXOI. BOT M MBI clienaeM 3TO B CBOEM HCCAENOBaHUU. Mbl HAUHEM
nouck Eaunoii Teopuu Mupo3nanus u e€ HOBOe OIMCaHue, KaK TOBOPSIT MY3bIKAHTHI, C «YHUCTOTO
nucTa». TobKO 3TO MO3BOJIUT HaM HAWTH CBOU MYTh B €0 MOUCKE.

JaBaiiTe HAYHEM CBOE UCCIIEIOBAHUE C €I OJHOMU MOMBITKU MOWCKA TOTO CBSI3YIOIIETO 3BEHa,
KOTOpOe Mo3BoNIIIO Obl HaM oOpect Enunyio Teoputo Mupozganus.

Tpu mupa

Mb1 HauHEM CBOE UCCIIEJOBAHUE C UMEIOIIMUXCS O HAllIEM MUPE 3HAHUSIX, KOTOPbIE HAM XOPOILIO
u3BecTHBI. [laBaiiTe pacCMOTPUM 3HAaHUS O IBHOM COCTOSIHUU HAIlIEro MUpa, KOTOpbIe He MOJIAI0TCS
coMHeHMI0. MITak, MBI IMeEM:

1. ATOMHBIN MUp, U3 KOTOPOTO C/IeJIaHa Hallla MaTepusl.

2. Mup XUBBIX CYIIECTB Ha IUIaHeTe 3eMJIsl, HaXOISIIUNCS Ha €€ TTOBEPXHOCTH, CO3JJaHHbIM
13 aTOMHOIN MaTepUU.

3. Bugumblii Ham 11aHeTapHbI Mup BeenenHol, B kotopom Haxoautcst ColHEeYHasi cucTeMa.

ITO OYEBU/IHBIE PEAJTLHOCTHU HAIIIETO MATEPUATIBHOTO BUJICHH S, KOTOPbIE KOHKPETHO BBIPAKEHBI
1 o0cyxkieHHIo He Tiofyieskar. OHU sIBHBIM 00pa30M «JIeKaT» Ha MIOBEPXHOCTH HAYYHBIX 3HAHUM.

Hamu oTHOCHTENIbHO XOPOIIIO U3yUYeH aTOMHBIA MUP. YUEHBIE 10 CUX TOpP YIAaKOBBIBAIOT €ro
B CBOM Hay4Hble (hOPMYJIbl U HUKAK HE MOTYT OCTAHOBUTHCS. DTOT MUp sBJsIeTcsl (pyHIAMEHTOM
1Tl TIOCTPOEHUS JTIOOOro MaTepuaibHOTO Tejla Ha IlaHeTe 3emuis, camoll ItaHeThl, ColHeYHOU
cuctembl U Bceil Beenennoit. [Ipupona npu momonm aTOMHOTO MUpa MPOBOJUT C HAMU KCIIEPH-
MEHTHI 10 Co3/1aHuI0 pu3nUecKux Tea u popm. VX sBosmonns mpogosKaeTcs 40 CUxX mop.

XopoI1I0 OMUCaHO U C(POPMYJIMPOBAHO, C HAYYHON TOUKH 3pEHUSsI, MaTepUaIbHOE CYITIECTBOBA-
HUE KUBBIX CyIecTB. OueHb MPEKPACHO U TOYHO OMUCAHO UX BHYTPEHHEE MaTepraibHOE CTPOEHUE.
Ho rpe B Haiiem mupe Bbl HailIETe MOJIHBIE ONUCAHWE CTPYKTYPhI HAILIErO pa3ymMa WA CTPYKTYpHI
yMa 4YesioBeKa U TeX TOHKUX JIEMEHTOB WJIM YaCTHII, U3 KOTOpPBIX OH coctout? Jlo cux mop, Kpome
JYXOBHBIX MCCJIeJOBATEJIeH, TAKUX 3HAHUM eITI€ HUKTO He MOTyYall.

OOBIYHBIN pa3yM UMEEeT KaTeropHio MOTYCTOPOHHETO CBOWCTBA U SIBHO B HAILIEM MHpPE He Mpo-
CMaTPUBAETCs. YUEHBIE MBITAIOTCS Yepe3 MaTepUaIbHYI0 CTPYKTYpY HAIllero Mo3ra MOHSITh U OMH-
caTh OOBIYHBIN YETOBEUSCKUI pa3yM C MaTepUAIbHBIX TO3UIUH, HO 3TO Mayio 4To AaéT. CeromHs
MO3I' YeJIOBeKa U3yvaloT JAake MOCIOWMHO U, KOHEYHO, YKe eCTh ONPeIe/IEHHbIE HAyYHbIE JOCTUKEHUSI.
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TosbKO 3THX 3HAHMM €Nl HeAOCTATOYHO YTOOBI MOHATH, KaK (DYHKIIMOHMPYET HAIll pa3yM U JIaxe
9JIEMEHTAPHBIA pa3yM JI0OOro MPOCTEHIIIEro OPraHu3Ma.

ACTpPOHOMBI C TAKMMM k€ CEpbE3HBIMU YCIIEXaMHU U3Y4YaloT IUIaHEeTapHbld Mup BceneHHoi
u ConHeunylo cucreMy. Mbl OTITpaBiIsieM KOCMUYECKHE arnaparsl 15 u3ydeHus riaHetr ColnHeyHon
CHUCTEMbI. 3HaHHS O HUX MOCTOSTHHO PACTYT B CBOEM OOBEME U KauecTBe. BhIABISIOTCS: HOBBIE (PH3H-
YeCcKHe 3aKOHOMEPHOCTH B MX BJIMSIHUM HA HaIlly I1J1aHEeTy. TOJIBKO M OHM He MO3BOJISIOT HaM JI0 CUX
TOp TIOHSATh, Ha KAKUX 3aKOHAX CTPOUTCS ’KU3Hb IUIAHETHl 3eMJIsl, KOTJa M YTO HaM CJIelyeT OT Heé
oxnjath? OHa HUKAK HE XOUYeT HaM OTKPbIBATh TaliHbI CBOETO cyliecTBOBaHUS B COIHEUHON CUCTEME
Y CBOETro BJIMSAHMSA Ha Hac. Mbl ITOKa TOJBKO MpearnonaraéM e€ BHyTPEHHEE CTPOEHHE.

(1) «@ynoamernmanvras nayka, u 6 ocovenrocmu nayka o anerem Kocmoce nepedxicusaem
cetiuac, Koneuno, He nézkue OHu. C 0OHOI CMOPOHbL, POHCOAIOMCSL U MHONCAMCS HOBblE 2UNOME3bl
u meopuu, noouac eéecoma opueuranvrvle. C Opyeoii cmopomusl, 00Ha 2unomesa, He ycneé oopacmu
apeymeHmamu u hakmamu, cCmMeHsemcs Opyeoul, uHozoa oadice 6onee npomugopeungol. Paxmuuecku
Mbl ceiuac Haonooaem OPOYHOBCKOe OBUICEHIE 8 CAMOU HAaYyKe U caMOl HayKu, 20e HeAezKo pa3o-
Opamucsi He MOAbLKO BHEUHEMY HAOAI00amento, HO CAMUM 3A0elCMBOBAHHBIM YUEHBIM. »

OTU TpU «MHUpa» (ATOMHBIN, YeJIOBEUECKUI, BCEJICHCKUIT) Mbl HUKAK HE MOXEM COBMECTHUTb
BMECTE, CYMTasl UX [MOKa HUKAK HE CBA3aHHBIMU JIPYT C IpyroM. XOTsI Mbl 3/1€Cb OUY€Hb YETKO MIOHU-
MAaeM, YTO aTOMHBII MUD SIBJISIETCS] OCHOBOM cTpoeHHs BeeneHHo#. TonbKo Halll pa3yMHBIN YeloBe-
YEeCKUI MUP Kak Obl BBINAAAET U3 STOW CBSA3KHM M OKas3blBaeTcsl JMIMHUM. Ho Tak ji 3T0 Ha camoMm
nene? >

VY Hac BO3HMKJIM ABE Pa3HONOJISIPHBIE COCTABJISIOIIME B HallleM Mupo3aaHuu:

1. MarepuaiipHasi cOCTaBJISIIOIIAS] — ATOMHBIA U BCEJICHCKUI MUPBI.

2. PazymHas cocTapisiionas — MUp pa3yMHBIX CYIIECTB IOBEPXHOCTH IJIAHETHl 3eMJIS.

OTH [1Ba MUpa, MaTepUAIbHBIN U, HA30BEM €ro, TOHKOMATepUaJIbHbIH, MBI [IOKA HUKAK HE CBS-
3bIBaEM MKy cOOOM. MBI IIOKa TOJIBKO JOTaIbIBAEMCS O TOM, UYTO OHU KaK-TO BIUSIOT IPYT Ha Apyra.
B nocneHee Bpems Jaxe yu€Hble HAUMHAIOT TOBOPUTS O BiiMsiHUE Boiciiero Pazyma Ha Hatv 3eMHbIe
(pusnueckue npoueccel. OHM CTAIM Tak SIBHO CTAJIKMBAThCsl C HEU3BECTHBIM BIMSHUEM Ha (pU3MYe-
CKYIO MaTepuI0, YTO 3arOBOPUIIY O €ILE KaKUX-TO MOTYCTOPOHHUX CUJIAX, BIUSIOIIMX Ha MaTepuaib-
Hble 3aKOHBI, CBOWCTBA U IEVCTBUS.

HaBaiite mornpodyem 0ObeTUHUTD TH OHATHS M ONIPE/ICNIUTD UX BIUSHIE HA HAIll MaTepHaib-
HBII MUP U KU3Hb.

«3o0Ji0Tas cepeanHa»

Ham HU3BECTHO, YTO B HAIIEM MAaTC€PHUAJIbBHOM MUPE CYHICCTBYIOT INIAHCTAPHLIE MATCPUAJIbHBIC
CUCTEMBI:

— aTOMHada CUCTEMA, OYCHb II0XOXKad Ha INUIAHCTAPHYI0 CUCTEMY, XOTA y‘{éHbIC A0 CHUX IOop
OT TaKOro TOXACCTBA OTKA3bIBAIOTCA,

— ConHeyHas IJIaHETapHadA CUCTEMA, B COCTaBE KOTOpOfI HaxoOUTCA IIJIaHETa 3emis.

l'anakTryeckue U MeTaraJJakTH4eCKue CUCTEMbI MBI ITOKa OCTaBUM B CTOpPOHE.

MI/Ip JKUBBIX CYHICCTB ABHO HE BIIUCBIBACTCA B 9THU [IBA MHUDPA. Ecnu BHUMAaTENbHO MMpUCMOT-
PETHCA K HUM, TO INOJIYYACTCA OUCHb 3daHUMATEJIbHASA KapTUHA: JKABOM MMHDP OKa3bIBACTCS HEKUM CBSI-
3YIOIIUM 3BEHOM, KaK OBl BCTPOCHHbIM MCKY HUMMU. Mbl cienanbl U3 aTOMOB, a JKMBEM Ha IJIaHeTe
3emna ConmHeyHON HHaHCTapHOﬁ cucteMbl. Mbl HN3y4aeM U aTOMbI, U IIVIAHCTHI. Buixogut, 4to MHDp
JKUBBIX CYHICCTB BIIOJIHE MOXKET ABJIATbHCA CBH3y10H.ICﬁ CCpC,HHHOfI MEXIYy ABYMSA 9TUMU MHUPAMU,

% Has0B&M ero 1oKa Tak, MOTOMY YTO OH HaXOAUTHCS IJe-TO B MapaMeTpax IMPOCTPAHCTBA M BPEMEHU MEXIy aTOMHBIM MHUPOM
1 MupoM COJTHEYHOH CHCTEMBI M TUIaHETHl 3eMIISl.
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COEIMHSIIONINI UX MeXay coOoi. [lake HalM MaTepyaibHbIe ¥ TPOCTPAHCTBEHHBIE pa3MeEPhl JKUBBIX
CYILIECTB, B TOM YHMCJIE U YEJIOBEKA, HAXOIATCS I1Ie-TO B ITOM CEpPEAUHE.

JleficTBUTEIbHO, MUPBI aTOMHBIN 1 TIJTAHETAPHBIN — TOXKIECTBEHHBI U UeM-TO TIOIOOHBI 1O CBO-
emy crpoeHuio. Ho Mex iy HUMHU CyIIECTBYET OIpOMHBII BpEMEHHOW M IPOCTPAHCTBEHHBIN Pa3phIB,
YTO W TOJIKAET HAC Ha OIpee/IEHHbIE pa3MbllIeHUsl. MUpP KUBBIX CYIIECTB OKa3bIBAETCSl B CBOMX
YeJIOBEYECKUX MapaMeTpax BCTPOSHHBIM MUPOM Mex1y HUMHU. Ho Hail )KrBOIl MUp COBEpIIEHHO
JPyroro TUTA W CBOWCTBA U C JPYTUMHU BPEMEHHBIMU M MTPOCTPAHCTBEHHBIMU MapaMeTpaMu, CTOsI-
IIMMH, OISATh, IJIe-TO B CEpeIMHE MEXy aTOMHBIM U IJIAHETAPHBIM MUPAMHU.

MB!I yKe HECKOJIBKO pa3 YIOMHUHAEM O CEpe/IMHE U, BO3MOXKHO, 3TO YK€ CTAHOBUTbCS HEKO-
TOPON 3aKOHOMEPHOCTBIO. ATOMBI — CJIMIIIKOM OBICTpHI, a TuIaHeThl COJTHEYHOU CHUCTEMbI 3aCThUIN
B OXWJIAHUU Y CJIMIIIKOM MEJUIUTENIbHBI. A BOT 5KM3Hb YeJIOBEeKa M0 BPEMEHHBIM XapaKTepUCTUKAM
CHOBA TOJTyYaeTCs IJIe-TO B ITOU «30JI0TON CEpeIHE.

«3050Tas ceperHa», MOX0Ke, HaTaJKUBAET HAC HAa MBIC/Ib O TOM, YTO HaM Iopa MepeXOiuTh
K JIyXOBHBIM 3HAaHUSIM, KOTOpbIE OoJiee MOJTHO OMMCHIBAIOT KU3Hb YEIOBEKA B TUIAHE €ro CO3HAHUS,
YeM 3TO JieJIaeT Hallla MaTeprasibHasi HayKa. YToObl MOHATH Hallle ICTUHHOE Ha3HAUYEHHE B 9TOM MHpE,
HaM Teriepb HEOOXOMMO OCTAaBUTh MAaTEPUIO B MOKOE U MEPEUTH K HEKOTOPHIM TYXOBHBIM 3HAHUSIM
3emun, KOTOpbIe MOTYyYMIIO YeJIOBEUECTBO 3a BpeMsl cBoeil sBomonui. Ham HeoOxoaumo mornpodo-
BaTh OTTY/IA IOYEPIHYTh MHTEPECYIOIIe Hac cBeieHusl. B yactHocTH, unauiickue ¢gpunocodsl (Horu)
yTBEPkK/IAI0T, YTO:

— «JlylIa Kaxa0ro yesoBeKa Bpamiaercs BoKpyr ceoero ConHua». Takum oOpazom, cuctema
YEJIOBEUECKOU yIITN, BO3MOXHO, UMeeT TUIAHETAPHON CTPOEHHUE;

— JIyIlla 4YeJioBeKa MMeeT Ompele/EHHbIe MapaMeTpsl U e€ JuamMeTp NMpUOIM3UTEHO paBeH
«OIHOM (paymaHre OOJBINOro Maibila» (YIAHUIIAAb), WK 9yTh OOJIbIIIe, TO €CTh ONpe/elsieTCs CaH-
TUMETPAMU;

— M3BECTHO TAaK)Ke MECTOHAXOXJEHHUE AYIIHM B HAIIEM Telle: 9TO MECTO HaXOAUTCS «ITTyOOKO
32 MaTepUaJIbHBIM CEPALIEM».

MBp1 He BUIUM CBOEH IyIH 1 Oe3 CrelTUaTbHBIX TyXOBHBIX MPAKTUK HUKAK He CMOXKEM e€ OIIly-
TUTh. OHA HE BU/IHA HaM U3-3a TOTO, YTO OHA HEMaTepuasibHasi U K TOMY K€ HaXOJUTCS, BO3MOXKHO,
B JIpyroM u3MepeHuu. Tem He MeHee, OHa OYEeHb CUJIBHO BJIMSIET HAa HALLY KU3Hb, €CJIM HE YIIPABJIsAeT
elo (2).

ITO ApYyroe U3MepeHre HeAOCTYITHO HallleMy MaTepraibHOMY ITOHMMAaHUIO ¥ IPOCTPAHCTBEH-
HOMY pa3yMmy. Bc€ Hame HayaspHOE NMOHMMaHME W3BECTHOrO CTPOeHHMs MUpO3[JaHusi OCTaHOBM-
JIOCh, «HATKHYBIIMCH» Ha 3TO Jipyroe uaMepeHue. OHO HaM MOKa HEIOCTYITHO U J1s1 HAC HEBUIMO.
[ToaTomy fanee Ham B HALLIMX Pa3MbILUIEHUAX MPUIAETCS TOJIBKO MPEIIoIararb U CONOCTaBIISTh MONY-
YEHHBIE PE3y/IbTaThl C Halllel MaTepUaIbHOW JENCTBUTEILHOCTHIO. [loueMy Mbl Tak pe3ko U BAPYT
MepeluIv OT TUIAHETAPHBIX CUCTEM K HAIlleMy pa3yMy U JIyXOBHBIM 3HAHUSIM O HEM? 3

Bo3Hukaer npeanonoxeHue 0 TOM, YTO HAIll pa3yM Kak 4YesloBeKa, TaK M JI0OOro Apyroro
CYILIECTBA Halllel TUIAaHETHI SIBJISAETCS TEM HEJOCTAIOIIMM CBS3YIOIIMM 3BEHOM Mupa Bpemenu, koro-
pOro HaM TaK He XBaTaeT JyIsl CO3/IaHUs TOJHOTHI KapThuHbl Mupo3aanusi. Mbl XOpoIlo U3y4uiu
aTOMbl M JJa)Ke COCTaBWJIM YpaBHEHHE KBAHTOBOW MEXaHUKM, OIUCHIBAIOLIEE ero mpouecchl. Takxke
M3BECTHO, YTO CYIIECTBYIOT APYI'M€ YacTUIbl, KOTOPblE HAMHOIO MEHbIIE aTOMOB U 3JEKTPOHOB:
KBapKH, aJIpOHbI, HEUTPUHO U T. M. DTU JIEMEHTAPHbIC YACTHUIIBl yKE CTAIM PEAIbHOCTHIO HaIlen
Hayku. MOXHO MEepevuciisaTh U Jajiee, Tak Kak YK€ U3BECTHbl MHOTHME JPYrue YacTHIbl, HO 11eJb,
KOTOpasi CTOUT Mepe/l HaMu, Apyrasi: MOMbITaThCsl OHSATH OCHOBBI )KU3HU YeJIOBEKa B MHOM CHCTEMe

3 MBI Olity11aeM TONIbKO MATepHaIbHbiil Mup IIpOCTpaHCTBa, a APYroe M3MepeHHue MOKHO OTHECTH K MUpY Bpemern i ero duepru,
nbo B Hallell BeenleHHO# 00s13aTeNbHO CYIIeCTBYeT Wi To, nin apyroe. Tperbero He naHO. BepHee, BIOJHE MOXET CyLIECTBOBATh
Hekas Becripenensrocts 6e3 ITpocTpaHcTBa 1 BpemeHH, HO yixe 3a e€ IpeaenaMH.
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Muposzaanust. [1j1s1 3T0ro Hajlo «yBUAETb» IPYyroil MUP — TOHKUI MUP YacTHIl U IJ1aHeT. ToJbKo BOT
TaKMX MPUOOPOB y HAC, KPOME HAIIIEro pa3yma, IMoKa Her.

Xo04Yercsi OCTAHOBUTHCS €ILE HA OJHOM THIIE NIEMEHTAPHBIX YAaCTHIL, KOTOPbIE TAKKE MOTYT
MOMOYb HaM B TIOCTPOEHUU MUPO3JaHus — 3TO aHTUYACTULIBL. VIX MOXHO OOHAPYKUTh TOJIBKO Iy TEM
AHHUTWJISALUM, TO €CTh TOIrJa, KOrJa COEIMHSIOT JIBE€ YACTUIIbI, HAIPUMEP, MATEPUAIIBHYIO YaCTHUILY
Y aHTUYACTUIly, HEBUJUMYIO HaM, — 3JIEKTPOH U NMO3UTPOH. B 3TOM cilydae MpoMcXoauT ux B3auMHasi
KOMIIEHCALMsI C BBIIEJIEHUEM CBETOBOM YHEPrHU. DTa SHEPrUsl AHHUTWISALMU SIBJISIETCS] CBETOBOMA.
KomnieHcarus yacTvil 1 aHTHYacTuIl 00pa3yeT KBaHThI cBeTa. [10 MOosBJIEHMIO STUX KBAaHTOB CBETA
1 OOHAPYKMBAETCS HAJIMYME aHTHYACTHUIHI. *

CBeT — 3T0 BEpOSITHO TO, YTO MBI TaK YIIOPHO UIIIEM KakK CBs3yolee 3BeH0. OH MOKET TOMOYb
HaM CBsI3aTh KapTUHY TPEX MUPOB B eAnHOe 1ieoe. Ho kakum oOpa3oM MOXKHO CBS3aTh JyXOBHBIE
3HAHUS C KBAHTOBOW MEXaHUKOM, UMEIOIIIEeN OTHOIIIEHUE K CBETY?

JlyxOBHbIE 3HaHWSI UMEIOT OTHOLIeHUEe K HekoMy Beiciiemy Cery. OHM yTBEpXKIAlOT, UTO
OH CO3[AET BECh HALl MUP. DTO MOATBEPXKAAET Hallle MPEAnoyokeHne o HekoeM «/3HauanbHOM
Cgete» (3), KOTOPBII HE MPOCTO CO3/aJ] BCE, YTO HAC OKPYKAET, a CBA3AJ UX B STOT €IUHBI MUP
IU1aHeThl 3eMJIs M Jaxke Bcell BeeneHHoil.

Tonbko pa3yMHBII 4Y€lIOBEK MOXKET IOMOYb HaM IMOHATh €IMHOE CTPOEHME HAlllero MUpa,
MIOTOMY 4TO BHYTPU HETO CYHIECTBYET ILIAHETAPHBIA MUP IYUIM U €r0 pa3yM — 3TO €IMHOE LIeNIOe,
KOTOPOTO MbI ITOKA He uMeeM B Muposganuu (3). A eciv y Hac BHYTPH CYILIECTBYET, KaK YKa3bIBalOT
IyXOBHBIE MUCTOYHUKHU, CBOSI TUIAHETApHAS CHCTeMa AYIH, TO MOXET ObITh OHA, KaK pa3, OKaKeTcs
9TOM «30JI0TOM CepeIMHOIN» B HAIIIEM €IMHOM IUIaHeTapHOM Mupe?

Wtak, MBI TIPEANONOKUIA, YTO YEJOBEK HAXOAWUTCS IO BPEMEHHBIM UM MPOCTPAHCTBEHHBIM
XapaKTEepUCTUKAM I7Ie-TO B CEpEeJUHE MEX/y JByMs MaTephajbHbIMU MUPAMU: aTOMHBIM U IJ1aHe-
TapHbIM. [lyIia — 3T0 1aHeTa B €ro AyIIEBHOM IUIAHETApPHOM CHCTEME TOHKOMAaTepUaJbHOIO MUPA,
AUaMeTp KOTOpoH usMepsiercsl cantumerpaMu. Ho XOTs, Kak €€ MOXKHO M3MEpUTh, €CII B HallleM
MaTepUaIbHOM MHUpE OHa — HEBUAMMAs ?

A 4t0, ecnu, JIeCTBUTENILHO, CYIIECTBYET €Ill€ OJUH TOHKUI AYIIEBHBIN TUIAHETAPHBIA MUP,
HaXOJSIMICS IIe-TO MEXAY JBYMs HAIUMMKM MaT€pUaIbHBIMU IJIAaHETAPHBIMU MUpPAMU: aTOMHBIM
Y TUTaHETapHBIM ?

YpoBHHU u1aHeTapHou BeesieHHo

YestoBeK MO CBOMM BPEMEHHBIM U ITPOCTPAHCTBEHHBIM XapaKTEpPUCTHKaM, CEKYHIaMU U MeT-
PaMu Kak pa3 BIUCBIBAETCS MEXK Y STUMHU ABYMs MaTepuaibHbIMU MupamMu. Eciin jaske rpy0o Berauc-
JUTh 00BEMBI HEKOTOPBIX BeJMIMH COTHEUHOH CHCTEMBI M aTOMHOTO MHPa, TO MBI BIIOJIHE CMOKEM
TIOIBITATHCS BBIYMCIIUTD 3TY «30JIOTYIO CEpeinHy». JlaBalTe mocTapaeMcs 3TO CIENaTh.

Urak, ConHue nmeet 00bEM npudmmsutensHo 10 M, a siipo atoma, mprOIM3UTeNIbHO, paBHO 10
—10 M (4). CpenHuit 00BbEM IIAHETHI IJIAHETAPHOM CUCTEMBI Y1 MOCJIE BBIYMCIIEHHH, MOTyYaeTcs
PaBHBIM TI0 CBOEH BEJIMUMHE re-To B poMekyTke 10—10 M. D10 pa3meps! Takux 00bEMOB, KOTO-
pble IMEIOT BEJIMUMHY, HAITPUMEP, OT 00bEMa JieiikonuTa 1o 1 mutpa. Takum oO6pazom, AuaMeTp ria-

HETBHI AyIIn 9TOM HpOMeHQYTOQHOﬁ HymeBHOfI HHaHCTapHOﬁ CUCTEMBI BIIOJIHE MOXET COOTBETCTBO-

BaTb BEJINYMHE B HECKOJILKO CAHTUMETPOB, HPCHHOHOX(CHHOﬁ AYyXOBHbBIMU UCTOYHUKAMU 3HAHUU. 24

3—43 —-303—10—33

HO)Iy‘ICHHbeI PE3YJIbTAT OOKA3bIBACT MEPBYID BO3MOXHOCTH PEAJIBHOIO CYIIECTBOBAHUSA TOH-
KoH HJIaHCTapHOfI CUCTEMbI AYyIIH, COOTBCTCTBYIOH_Ieﬁ YCJIOBEKY. Boznukaer BOIIPOC: TIOYEMY K€ MbI

4 Nx HayKa Ha3BaJla aHTU4YaCTULlaMH, a Ha CaMOM [i€JI€, UX HY)KHO OTHECTH K SHEPrusaM Mupa BpeMeI—m, KaK 3€pKaJIbHBIM OTpa-
JKEHUEM 4aCTHUIl MUpa HpOCTpaHCTBa. AHTUYACTHIIBI CYLIECTBYIOT TOJIBKO B AHTI/IMaTepI/II/I.

15



I'. KpuseukoB. «Enunas Teopus Mupoznanus. Kavra 1. QnemenrapHas crpykrypa Hasu. Tperbe usnanue»

He HaOmogaeM B IPUPOJE STOM CPeTMHHOM IIaHETAPHOW CUCTEMBI Tyl yesioBeka? I'ie Moxer Bpa-
IIaThCS TUIAHETA-IyIa, U B KAKOM MUPE TO MTPOUCXOIUT?

Ota cpeAMHHAs TUIAHETapHAasi CUCTEMa, BO3MOXKHO, COCTOMT COBCEM U3 JIPYroil MaTepuu, WK
TOHKOH MaTepyu, UMeIOIIel ApyTrue XapaKTepUCTHKH, TIO3TOMY OHA OKa3bIBAeTCs HAM HEBUIUMOIL.
Bl nipeinoniokeHrst M paHblile, YTO CYIIECTBYeT KaKOe-TO BEIECTBO, KOTOPHIM 3allOJHEHO KOC-
MHYECKOE MPOCTPAHCTBO, HO KOTOPOE HEBUIMMO HaM, HampuMep 3pupom, Kak YTBEpKIal 3TO
. N. Menpgenees.

(1) «H, koHeuro, eepHume 8 HayuHwlii OOUXOO U3ZHAHHBIL U3 HayKu 3¢pup. Tom camviii 3hup,
KOMOpblli pACCMAMPUBANCS KAK 8EUW4ECB0 UMY NOAE, 3aNOAHsIOuee 8ce npocmopel Beenentoll, ecé
MENCNAGHEMHOE NPOCMPAHCINBO, NPOBOOSULEE INEKMPOMAZHUNHBIE B0NHBL U 2DABUMAUUOHHDIE KO1e-
oanusi. B Opesneunoutickoli ¢punocogpuu 3¢pup 6x00uUn 6 4UCA0 NAMuU NEPEOINEMEHMO8, BMecHe
C 02HEM, 8030YXOM, 3eMAEH U 60001. Teopus agpupa, KOmopwiii maxdice YnoMUHAACS eué 8 mpyoax
IIhamona u Apucmomens, ovina paspavomana 3amem exapmom (XVII eex) u Maxceeanrom (XIX
8€K) U YaHce 8 08AOUAMOM BeKe 3AMEHEHA HA MEeOPUI0 (PU3U1ECK020 8aKyymd, Ymo Oblio COeAaHo 0ns
yoobcmea meopemuxos Keanmosou ¢pusuxu. OueHv comHumenvroe pewenue! /Jymaro, nHeoesvinme-
PeCHO Oyoem HAnOMHUMb U 0 MOM, umo 00 3¢ghupe, KOMOPLIIL NEHCUM 8 OCHOBE COMBOPEHUS MUDA,
2080pUNOCH Yoice U 8 OpesHUx eeduueckux mexcmax. Ilpasoa, eeduueckue mpaouyuu maxdice UCKAI0-
UeHbl U3 COBPEMEHHO20 HAYUHO20 0DUX00A, UMO eué OoblULe CYdHcaen KpYeo30p Ce200HAuHe20 Ucce-
oosamensi.»

MBsI noka octaBuM 3(pUp B IOKOE ¥ BEPHEMCS K HEMY HEMHOro nosanee. Ho Mbl nocuntaem
ero HeKoW HavajabHOM Marepuei, 3 KoTopoi aajee Bcé nossBuioch (3). Toabko Mbl HE MOXEM €ro
MPUYUCTUTh HU K MUpPY Bpemenu, Hu k mupy IlpoctpanctBa. OH ux cogepkuT B ceOe B HEKOM
eIMHUYHOM BHJIE, HO IMU HE sIBJISIETCSI.

Jpyrasi, TOHKast MaTepusi IpUHAAJICKUT MUPY Bpemenu 1 nmeet B cebe TOHKUE aTOMBI M SHEp-
reTUYEeCKUe YaCTHUIIbl, KOTOPbIE M CO3[AI0T TUIAHETAPHYIO CUCTEMY AyIIH uesoBeka. KoHewyHo, 310
MpeAronaraeT HeKylo TOHKYIO SHEpruio Mupa Bpemenu, kotopasi Hamu eIng He U3yvanach, HO KOTO-
PYIO MBI HUKaK He MoxeM oTOpocuTh. OHa MMeeT MOJTHOE MPaBo Ha CylllecTBOBaHUe. JlaBaiite rmoka
OCTaBUM 3TO MPEATOIOKEHHE /TSl €T0 JATBHEHIIero UCCIeI0BaHMSl.

Pa3 cymecTByeT TOHKOMaTepraibHasl TUIAaHETapHAs CUCTEMA TYIIH C YeJIOBEYECKUMHU KU3HEH-
HBIMHA BPEMEHHBIMH U TIPOCTPAHCTBEHHBIMU MapaMeTpamMHu (a OHa, BCE-TaKH, TOBOJIbHO BHYILIUTEIb-
HBIX Pa3MepOB IO CPABHEHHUIO C AaTOMHOM CHCTEMOI1), TO OTCIO[A CJIeAyeT HOBBIM BBIBOJI, UTO, B TOM
Ccllyvae, TOJDKHA CYIIECTBOBATh elE OJJHa CBEPXTOHKasl IJIaHETapHasI CUCTeMa, U3 KOTOpor 00pa3o-
BaHa TOHKasl IUIaHeTapHasi cuctema qymud. OHa Bedb JOKHA ObITh M3 YEro-TO C/IENaHa, U3 KaKHX-
TO CBOMX, O0JIee TOHKHX JIEMEHTOB?

Takum 0Opa3oM, MOKHO MPEATOIOKHITh, YTO JOJIKHA CYIIECTBOBATH €IIE OJJHa TOHKOMAaTepH-
aJlbHAsl TJTaHEeTapHasl cucteMa Mupa Bpemenu, mapameTpsl KOTOpOi OyayT Ha OJUH MOPSIOK HIKEe
rapaMeTpoB MaTeprabHON aTOMHOW CHUCTEMbl. A MaTepualibHasi aTOMHAasi CUCTeMa TOrAa JOJDKHA
OKa3aTbCs TJIe-TO B CEpeIMHe MEKay ABYMs MpearnoiaraéMbIMA TOHKOMATepUAIbHBIMU CUCTEMAMH,
HA30BEM HX IMOKa CYOIMMUHAIBHON (CBEPXTOHKOW) M CpeHeIIaHeTapHO! (JIyITIIeBHOWM) CHCTEMaMH.
Ecnu, naxe rpy0o, BBIUMCIUTb 00BEM sApa CYOTMMUHAILHON CUCTEMBI, TO. . .

B ycnoBuu 3agaun Mel ©MeeM, U4TO OOBEM IJTAHETHI CPEJHEIUIAHETAPHON CUCTEMBI TTPUOIH3HU-
TesabHO paBeH 10M, a sapa atoma — 10M, Torma oObEM siipa CyOMMMUHAIBHOM CUCTEMBI TOTyYa-
ercst paBHbIM 10M. KoHeuHo, Takue pa3Mepsl Hallla HayKa He B COCTOSTHUHU JIake 3a(pMKCUPOBATh.

K tomy ke, 310 yxke Oyner Dueprus mupa BpemeHu, KOTOpyio Mbl He OTHOCHM K ITPOCTPAHCTBEHHOM

MaTepI/II/I. —10 3 —40 3 —70 3 5

Takum 00pa3oM BOZHHMKAET MPEATNONOKEHUE, YTO CYIIECTBYIOT JBa PA3INYHBIX MHUpaA: OObIU-
Hbli Mup Marepun IlpocTpaHcTBa M TOHKOMarepuanbHblii Mup DHeprun Bpemenu. Ilo cBoum

3 Yro6hl gasee Ham He nmyTaTbcsi, Matepuio Mel oTHecéM K Mupy IIpocTpaHcTBy, a DHepruio — k Mupy Bpemenu.
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BPEMEHHO-TIPOCTPAHCTBEHHBIM TTapaMeTpaM OHHU TOJTYYaloTCsl IBYMsI BIIOXKEHHBIMH OfIUH B JIPYTOi
MUPaMH, He TepeCceKaUMHUC MEKIAY cOOOM M UMEIOIIMMH Pa3Hble B3aMMHO-TIEPIICHJUKY/ISIPHBIE
IJIOCKOCTU COCTOSTHUM.

Hapo otaars nomkHoe Tomy, K10 hopmupyeT BeeneHHyi0: HaCKOJIBbKO BCE OKa3bIBAETCSI IIPOCTO
U npoxyMaHo. Hamprmep, 3T MUPBI JOJKHBI Obl YHUUTOXKHTH JPYT Jpyra Ipy B3aMMHOM COIPH-
KOCHOBEHHMH WJIM MTPOHUKHOBEHUH C BbIJEJIEHUEM OOJIBIIIOrO KOJIMYECTBa KBAHTOB CBETA, KaK MPH
nporiecce aHHUTIIAIUKA. Ho 3TOro He mpon30MaET Aake Toraa, KOraa OAUH MHUP MPOHUKHET B PY-
roii. OHU HaXOIATCS HAa PA3HBIX BPEMEHHBIX U MPOCTPAHCTBEHHBIX YPOBHSX U B Pa3HBIX TIOCKOCTSIX
COCTOSTHWI, TIOKA TTPOCTO MPeanonokuM 3T0. OHM CIIOKOWHO TiepeceKanTcst MeX Iy coOOH, He 3aje-
Basl, a JIOTIOJHSIS IPYT JIpyra U, MOXeT OBbITh Jaxe, COeIMHss ce0s B €IMHOE LIeJIoe.

Bo03MOKHO, 9T MUPBI, TIPH OTIPeIETIEHHOM JEUCTBUH JPYT Ha IpyTra, MOTYT IMPOU3BOUTH Iepe-
[a4y SHEPruu Mexay coOOM, MOTOMY YTO MX MPOCTPAHCTBEHHbIC U BPEMEHHbIE XapaKTEPUCTUKH —
Pa3HOMIONSIPHBIE: MaTeprajbHbIe U TOHKOMAaTepuaibHble (Heprernveckue). OHU HE MOTYT YHHUTO-
KUTH JIPYT Jpyra, a BOT MepeaBaTh SHEPIrHU C OIHOTO MPOCTPAHCTBEHHOTO (BPEMEHHOI'0) YPOBHS
Ha APYrov ¥ MeHsITh TIPH STOM BpeMsl Ha TPOCTPAHCTBO WJIM HA0OOPOT, MPEATIONOKUTEBHO, MOTYT.
[Tpu 5TOM MBI YK€ MOkEM TOBOPHUTH O BO3MOXHOCTH TIOSIBJICHUSI SHEPTUH TSl )KU3HU U €€ 00pa3o-
BaHMsI, KaK Mpoliecc MeIJIEHHOW aHHUTIIIAUK. [Iporiecc nepenaun SHEPruid Mex, 1y MUPaMHu MOXET
CTAQHOBUTCS UICTOUHMKOM SHEPrHH JIsl ’KU3HU MaTepraIbHBIX (POPM CO CBOMMH 3aKOHOMEPHOCTSIMH,
KOTOPBIN MbI TaK YIIOPHO MILEM.

Tenepp naBaiiTe HaBeOEM NOPSAJOK B HaIleM MPEAIoaraeMoM HOBOM MHPOBOCIIPUSTUH
Y CHUCTEeMaTHU3UPYeM 3TH MHUPBI IO BPEMEHHO-TIPOCTPAHCTBEHHBIM XapaKTEPUCTUKAM, He oOpariast
BHUMaHMsI Ha UX MaTepuio. Mbl MPOHyMepyeM HX TaK:

1 — cyOnmMMuHasbHAas MJTaHeTapHAsI CUCTEMa, TOHKOMAaTepUaTbHAS;

2 — aToMHasl IUIaHEeTapHasi CUCTEMa, MaTepUaibHas;

3 — cpeaHerUiaHeTapHasi cucTeMa (CUcTeMa Ayllii), TOHKOMaTepHuasibHas;

4 — nmanetapHasi cuctema (CoHeYHasi cUcTeMa), MaTepuasibHas;

5 — rajlakTAYecKas TUIaHeTapHasi CHCTeMa, Bpojie Obl, I0JKHA COCTOSITh M3 TOHKUX MaTepuit 1-
o 4 3-rO IUIaHETAPHBIX YPOBHEM, IOKA TOHKOMAaTepUaJlbHas;

6 — MeTaraJlakTuieckas IjIaHeTapHasi cuctema, MatepuaibHas (?), MeTaralakTuku (BCeJieH-
HbIE)

U TaK Jajee.

O 5-oii 1 6-0¥ IJIAHETAPHBIX CUCTEMax Peud paHee He IUIO0, HO 3TO JIETKO MPEeIONI0KHUTh.
Bpime mapamerpoB ColHEUHOH CUCTEMBI OJKHA CYIIECTBOBATH OOJbIAs CUCTEMA — FaylakThKa. OHa
10 CBOMM TapameTpam siBJisieTcsi cpegHeit Mex 1y CoTHeuyHOM CUCTEeMOM U MeTarajiakTukon. A Bee-
JIEHHAas1, KaK METarajakTHUKa, MOXET sIBJISIeTCS IJITAHETAPHOW CUCTEMOM 6-r0 YpOBHS U T. [I.

37O MoKa MpeAroNokeHne, KOTOpoe Mbl yKe BUAMM HecoBepieHHbM. Haripumep, [anakTuka
JOJDKHA OBl OBITh, MO HAIIEMY MPEITIONIOKEHUI0, TOHKOMATEPUATbHON U HEeBUIVMOM HaM, HO OHa
HaM sIBHO BHUJIHA Yepe3 HaIlld MPOCTPAHCTBEHHBIE «INyMajblia». BeelleHHas, KaKk MeTarajJakThuKa,
MOKa3aHa MaTepuaJbHOM, HO OHA HAM BUJIHA, TOJIBKO KaK CKOIUIEHHE MaTepHasbHbIX TTAKTUK. MBI
HE BUIUM camy BcesneHHylo, MOToMy 4TO OHa JUIsl Hac — TEMHOe Hebo. OCTaBUM TOKa B MOKOE 3TH
HECOOTBETCTBHSI, YTOOBI CHOBA BEPHYThCSI K HMM, KOIJIa HAM B TIOJIHOM Mepe OyJeT MOHSATHA XOTh
Kakas-To CTpyKTypa Mupo3gaHusi.

Howmepa nanetapHbIX ypoBHEH OY€Hb YETKO COLUIMCH B IM(PPOBOM IPEACTABICHUH YPOBHEN
BcenenHol ¢ ;yXoBHBIMM UCTOYHUKAMU 3HaHUI. Haripumep, rtanera 3emutst umeeT mudpy «4», Bee-
JeHHas — 1dpy «6», crucTemMa Ayly YenoBeka — iudpy «3». 3aech Mbl HAOM0aeM MOJTHYI0 aHaJIo-
TUI0 C HUMU! DTO TOBOPUT HAM O TOM, YTO AYXOBHBIE UICTOYHUKH HE MPOCTO MUCTHUKA, & YKE HEKOTO-
pasi peabHOCTh, B KOTOPOU YETKO MPOCMATPUBAETCS OTHOIIEHHE K MUpY BpeMeHr einHON cHCTeMBI
Muposnanus. Ho u 6e3 MatepuanbHbIX 3HaHUM, AyxoBHasA (popmMa MUpO3/IaHUsT TaKKe HE MOXKET
OBITh ITOJTHOM.
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Ho rae xe 31ech KU3HL?

Ham yaanock npeanonokuth HEKYI0 KJIacCU(pPUKALMIO TUIAHETAPHBIX CUCTEM I10 MX YPOBHSM.
KoHeuHo, mpy 3TOM MBI, BCE ke, oApa3yMeBaeM UX MOJTHOE TOXKJECTBO U aHAJIOTUIO B cTpoeHuH. Bee
OHM SIBJIAIOTCSA IJIAHETAPHBIMU CUCTEMAaMM CBOETO YPOBHSI, HO MMEIOIIMMHU, B 3aBUCUMOCTH OT CBO-
€ro MJIAHETAPHOTO YPOBHS, OIPEAEIEHHBIE TApaMETPhbl IIPOCTPAHCTBA U BPEMEHU, MaTepPUM U TOHKOW
Matepuu (3Hepruu). OHM MOTyT B cucTeMe Mupo3aHus Urpatb OCHOBHYIO posib. Tem OGosee, 4To
HaMH OOBEMBI HIX «sIJIep» YKe IPUOIM3UTENIBHO BhYHCIeHBl. Ham emé HeoOxoanmo noKa3arh Haji-
YU TUIAHETApPHBIX YPOBHEM, TO €CTh JA0Ka3aTh MPOLECC BO3MOKHOTO KBAHTOBAHUS YPOBHEN ILIaHe-
TAPHBIX CUCTEM B IIPOCTPAHCTBE U BpeMeHU BcesneHHoi (0cTaHOBUMCS MOKa HAa 3TOM BBICLIEM IS
HAC IJIAHETApPHOM YPOBHE, HO OH He OyJeT [UIsl Hac MpeIesioM).

Bo3MorkHO 711 MOJO0OHOE KBAaHTOBAHHUE IO MPOCTPAaHCTBEHHO-BPEMEHHBIM NTapaMeTpaMm IUIaHe-
TapHbIX YpoBHEN BcenenHoit?

CBoMMM BBIYMCIEHUAMM MBI [TOKA3aJIM1 BO3MOXHOCTb CyHIECTBOBAHUS IPOMEXKYTOUYHBIX IUIa-
HeTapHbIX ypoBHel Mupa BpemeHM TOHKOMaTepHaslbHOIO 3HepreThyeckoro cBomcrsa. [loka 3to
OCTa€TCsl TOJIBKO MPEATIONOKEHHEM, TIOTOMY UTO OoJiee CepbE3HBIX IOKA3aTeIbCTB, TSI TOTO YTOObI
9TO MPEATONOKEHUE MIEPEeNUIo B YTBEpPXKAEHNE, MBI ellié He nMeeM. Ham HeoOXoqumMo pasBUTH 3TO
MIPEAIONOKEHNEe U HaliTH HOBbIE [IOKa3aTeIbCTBA KBAHTOBAHMS IUIAHETAPHBIX YpoBHEH BceneHHoi
10 MX MapaMeTpam M IUIOCKOCTsAM coctosiHuil [IpoctpanctBa 1 Bpemenu. [ atoro Ham HeoOxo-
JAUMO TEPEKJIIOUUTHCS HA IPYrOo€ OCHOBHOE IMOHATHE B YEJIOBEKE — ITO CYILHOCTb €0 KU3HH, KaK
SHEpruu BpeMeHu. UTo HaM MOKET JaTh U3ydyeHue Mpolecca )KU3HH YesioBeKa?

JlaBaiiTe cucreMaTH3UpyeM STH JaHHbIe MO IJIaHETapHbIM YPOBHAM BceneHHOH, ais vero
cocraBuM Tanuily 1, He Oepsl MOKa BO BHUMaHMeE IJIaHETapHble YPOBHHU BbIIlIe 5-0ro. TOHKOMaTepu-
QJIbHBI MUP MBI Ha30BEM ITOKa AaHTUMHUPOM, a Halll MAaTEpUAJIbHBI MUP — MUPOM. AHTUMUP Yy Hac
OKasblBaeTcs B Tabnuie 1 cieBa, a 00bIYHBIA MUp — cripaBa. Mbl Mx 1151 OOJIbIIEH HAITISAAHOCTY CIie-
LMAJIbHO «pa3BeJIi» B Pa3Hble CTOPOHBI, XOTS OHU COCTABJIAIOT JIPYT C JPYrOM €AMHCTBO, MOKA ellé
HaMU He MOHSATOE.

W3 tabmumpl 1 BUIHO, 9TO B 0OOMX THIIAX MaTEpHid, MEK/Ly MPEeANoI0KEHHBIMA HAMU yPOB-
HSIMU IIJIAHETApHBIX CUCTEM, BO3HUKAIOT «IIPOCTPAHCTBEHHO-BPEMEHHbIE AbIpbl». [lymia (1maHera 3-
el IUIAHETAPHOU CHUCTEMBI) pa3BOpayrBacT popMy, KOTOpasi 3aroIHsAETCs MaTepuer IJIaHETApHOU
aTOMHOW CUCTEMOM 2-TO ypOBHS. JTa MaTepuasibHast (popMa KUBET HA TIOBEPXHOCTH TUIAHETHI 3eMJIA
4-ro mIaHeTapHOrO YPOBHA. DTO 3HAYMT, YTO NEPECEYEHUE MUPA U aHTUMHUPA WIM MX B3aUMHOE
CONPUKOCHOBEHUE, JAET B pe3ysibTaTe BO3MOXHOCTb IMOSBJIEHUS SHEPrUM KU3HU. MBI MolyyaeM
HEKUH «TPEYTOJIbHUK KU3HM», COCTOSIIIMMI U3 2-0T0, 3-€r0 U 4-0ro IUIaHETapHBIX YPOBHEM, B LIEHTPE
KOTOPOTO BO3HMKAIOT XUBbIE CYILECTBA 3-TO MPOCTPAHCTBEHHO-BPEMEHHOIO YPOBHS.

Ecii MBI OIycTMM 3TOT TPEYTOJIbHUK Ha OHY CTYIIEHb HUXKE: 1-2-3 MIaHeTapHblE YPOBHU, TO
MBI MOJIyYMM KU3Hb B AaHTUMHUPE Ha 2-OM ypOBHE, UTO IS HAC — HOHCeHC. Ho MBI moKa, onsTh ke,
HE MOEM IOJTHOCThIO OTPULIATh TAKOH BO3ZMOXHOCTHU. Y Hac 37€Ch MOABJIAETCS MJIaHeTa 2-0ro Iuia-
HETapHOro YpOBHs (aTOMHOrO) ¢ kuBbIMU (popMamu. Hanpumep, Ha 0IHOM U3 3JIEKTPOHOB aToMa
BITOJTHE MOXKET CYLIECTBOBATh KHU3Hb. JTOT pa3ps/i SHEPTUU MEXK Yy MUPOM U aHTUMHUPOM, KaK Me[-
JIEHHasl aHHUTWJISILIMSA, BO3MOXKHO U €CTh SHEPIUsl KU3HU.

UrtoObl 3Ta SHEPrus UMesIa Kakylo-TO BEJIMUMHY, 3TU MUPBI JOJKHBI IOCTOSIHHO MEHSTBCS: I
pacTy, WM ucyesaTb. Mbl B 3TOM Cllyyae MOJyyaeM M MMeeM IMOCTOSIHHBII MPOLecC UIMTETbHOMN
AHHUTWIALIMM MUPa B aHTUMUP U HA000poT. MOsKeT OBITh CBET, KOTOPbIN BbIIENSCTCA B Pe3y/bTaTe
AHHUTWIALIMM MUPA U aHTUMUPA, U CO3/1aET CBOE SHEPrrell BOZMOXKXHOCTD ISl )KU3HH, B TOM UHUCTIe
Y Ha Halley IulaHere?

ITpu nx B3aMMHOM CONPUKOCHOBEHUH UJIM IIPOHUKHOBEHUH MOT'YT BO3HUKATh BOJIHOBBIE SHEP-
reTUYECKUe MPOLIECChl, TaK KaK MX MaTepuy MMEIOT MPOTUBOIONOKHbIE cocTosiHUA [IpocTpancTsa
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i Bpemenu. Ha onpenenéHHOM «pacCTOSHUM» MEkLy HUMHU MOKET IIPOUCXOANUTH pa3psia MOIO0OHO
paspsily MOJIHUH, HO KOTOPBIY IPOUCXOOUT MOCTOSIHHO B TEUEHHE BCE HAIIIEH KI3HU, BBIIEsIsSI SHEp-
TUIO IS KU3HH (hOpM. DTa SHEPrUsi He MOKET OBbITh MOCTOSTHHON. OHA SIBHO SIBJISIETCS TUHAMMYE-
CKOH ¥ U3MEHSIETCS TI0 KAKMM-TO CBOMM 3aKOHAaM, KOTOPbIE HaM MOKa HEU3BECTHBI.

B takom cityyae, romyyaemMsle SHEpreTudecKre BUOpaIuy )KU3HHA — 3TO, BOZMOKHO, BUOpaLIUK
SHEPruy MeIJICHHON aHHUTWISIIIMM MUPa U aHTUMHUPA, KOTOPbIe TIO3BOJISIIOT JKMBBIM (DOpMaM cyIiie-
CTBOBaTh. MBI CHOBA MOJOIILTH K KAKOK-TO HOBOW SHEPTrUH BBIIESIEMO IIPU KOMITEHCAIIMN MaTepru
Y aHTUMAaTepHH.

UYro 3T0 3a HOBasl SHEPrHsl MEJUICHHOW aHHUTWIISLIMK, KOTOpasi CTAHOBUTCS KU3HBIO MaTepu-
aJIbHOH (hOPMBI, €CJIM PACCMaTpUBaTh Halll IJIAHETAPHBIN YPOBEHb?

Brixonut, 4to Bee MmycToTh B TAONUIE 1, KOTOpBIE CTOAT MEXy MUPOM U aHTUMHPOM, MOKHO
3aMOJIHUTh CIIOBOM — «KH3Hb». B 3THX MpOMeKyTKaxX BO3MOXKHO MOSIBJICHHE U JaKe CYIIeCTBOBAHUE
JKU3HU KUBBIX (popM. [laBaiiTe m3ameHum tadmuily 1 u 10OaBUM B HE€ «KM3Hb», JJIS1 Y€r0 COCTAaBUM
Taomuiy 2.

W3 tabGmutibl 2 BUAHO, YTO KU3HD BIIOJTHE MOXKET CYIIECTBOBATh KaK B AHTUMUPE, TaK M B MUPE.
['ne nepecekaioTcst MUp M aHTUMHP MEXIY COOOH CYIIECTBYET HEUTO, YTO Mbl HA3bIBAEM <«KH3HBIO»,
HO, BO3MOKHO, 1 JJakKe «KU3HBIO TIOCIE CMEPTH», KaK TIPOTUBOMOJIOKHYIO TI0 TIOJISIPHOCTH <«KH3HU.
ITO MOKa TOJIBKO MPEINONIOKEHNE, KOTOPOE eIIE MPUAETCS JOKA3bIBATh U, MOXKET OBITh, Jake U3Me-
HATh ero. KoHeuHo, Tabnuia 2 — 3To TOJIBKO Kycouek BceneHHOM, KOTOPBIN MbI eIllg MOXeM KaK-TO
OIIYTUTb U OXBATUTh CBOMM Pa3yMOM.

[TpenmnonoxuB Takoe MHOrOypOBHEBOE IJIaHETAPHOE YCTPONCTBO BeesleHHOM, 1aBaiiTe Ternepb
nonpoOyeM NOHSATh, KaK yCTpOoeHa e€ rpydast U TOHKasi MaTepUu M KaKylo OHM UMEET CBSI3b C SHEPrUei
xu3Hu? Kakum o6pa3om obpasyeTcss MUp M aHTUMHP M KaKk OHHM CBSI3aHBI MeXIy codoi? Uro Takoe
Martepusi M sHeprusi Matepuu, 4To M Kak MX CBs3bIBaeT Apyr c¢ japyrom? Kakue 3akoHOMEpHOCTH
BO3HMKAIOT B MaTepUsIX Mpu oOpa3zoBaHnu BeeneHHom?

CHOBa BO3HHKJIa HOBasi CTEHa BOIIPOCOB.

Tabnwnua 1
MnaHeTapHble cUCTEMBI MHUPaA
ToHKaa matepMa (aHTUMMP) MaTtepua (Mmup).
1 nnaHeTapHas cucTema ?
? 2 NnaHeTapHan cMcTema
3 nnaHeTapHaA cMcTema ?
T 4 nnaHeTapHana cucTema
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Tabnuuya 2

MNnaHeTapHbie cUCTEMbI MMpPa U UX dU3HDb

ToHKaa matepua (aHTuMup)

Martepua (Mup)

1 nnaHeTapHasa cuctema

?

M{U3Hb 2 nnaHeTapHaAa cUcTema
3 nnaHeTapHaA cUCTema HU3Hb
HU3Hb 4 nnaHeTapHaA cucTema
?

5 nnaHeTapHaa cuctema
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I'naBa II. Bo3Bpamenne JuHmTenHa

Cozpanue Equnoii Teopun MuposgaHus yCIIEIIHO MPOABUTAETCS U YK€ UMEET HEKOTOPYIO
nepcreKkTuBy. JlaBaiiTe MpoJOIKUM €€ UCCIEAOBaHWE U TOMNbITAEMCSl COEIUHHUTh MaTepuallbHble
Y IyXOBHbIE 3HaHUS1 3EMJIM B €IMHOE 1IeJI0e, B3SIB U3 HUX T€ pallMOHAJIbHBIE 3€PHA, KOTOPbIE TOMO-
I'yT HaM 3TO OCYILECTBUTh. BO3MOXKHO, IIOC/IE 3TOrO HaM yAACTCS MOHATh IIPOUCXOKIeHUe Beenen-
Hol, COTHEYHOH CUCTEMBI, TJIAaHEThl 3eMJIsl, YEJIOBEKa U y3HATh Ty TallHy, KOTOPYIO CKPbIBAJIM OT HAC
B CBOMX CMMBOJIaX JyXOBHBIE yU€HUS 3EeMIIH.

MarepuasipHasi Hayka paccMarpuBaeT BeesieHHy10 U BCE, UTO B HEMl HAXOIUTbCS, TOJBKO Kak
MaTepuajbHble 0OBEKThl. MBI XOTUM JOOABUTh U yxke Ao0aBiisseM B Hamry Teopuio Muposnanus
KUBYI0 MaTe€pHIO, KOTOpas MOXKET OKa3aTbCsA TEM CBA3YIOLIMM 3BEHOM, KOTOPOrO paHee HUKTO
He 00Hapyx 1. BO3MOXHO, 3TO 3B€HO TIO3BOJIMT HaM COSAMHUTH paHee HecoequHsieMoe!

[TnanerapHas MaTepusi, aTOMBI, IJTAHETApHAsI CUCTEMA JIYIIIY YeJIOBeKa, CyOIMMHUHAIIbHAS TOH-
Kas MaTepusi — 3TO Te ypoBHUM Mupo3aHus, KOTOpble HaM YK€ YJaJloch MpenoyokuTs. Marepus
u Dueprus, [IpocrpancTBo u Bpewmsi, poxkeHre U cMepTh, KU3Hb U KU3HD 110CITIE CMEPTU AOJIKHBI
MOMOYb HaM OObEMHUTH Bce MUPHI BeesleHHoI B eirHOe 1ieioe. HaM ocTaérest TofbKo HayaTh rmogoo-
HOE€ UHTETpaJIbHOE KMBOE MCCIIEI0BAHKE.

[Tpu 3TOM, MBI OTOPOCKM BCSIKYIO MPEAB3ATOCTh B HAIIMX PA3MBIIUICHHUSIX, YTOOBI HE TPOITY-
CTUTb UCTUHHYIO MBICJTb. He06X01MMO BCE MOCTABUTSH MOJI COMHEHUE U PACCMOTPETh 3TO YKe C IMO3H-
UM KU3HA. HaM HyXHO 3aHOBO HCCIEOBaTh Jaxe camble (pyHIaMeHTalIbHbIe (POPMYIIbI, YTOObI
«IPOSIBUTH» YEepe3 HUX UTO-TO PaHee yMyIEHHOE HAMU.

®opmyasl enunenusi IIpocrpancrsa u Bpemenn

Wrak, B ycnoBuM 3agauu Mbl MMeeM DHepruio mupa Bpemenu n Marepuio mupa IIpocrpan-
CTBa, KOTOPBIE, KAaK YTBEPKAAIOT JYXOBHBIE MICTOYHUKH 3HAHWM, COTBOPUJIM HAIl MUP. DTO 3HAYMT,
YTO 3[aHKe HaIllero MUpa MOCTPOEHO MU COBMECTHO. Ho y Hac MOXeT He XBaTUTh pa3yma, 4TOObI
MIPOCTO TIOHSTH HOBBIE yXOBHBIE CUMBOJIbI, HACTOJIIBKO OHM TIIyOOKM W mmpoku (3). Ham Tombko
1 OCTa€TCs, YTO MOMBITATHCS OTHICKATH 3TO HEUTO, TOT «(PUIOCO(PCKUIT KaMeHb», KOTOPbIi Obl B OAUH
MUT PacKpbUl HaM TaliHy Mupo3aaHus.

Ham HeoOxoamumo caMuM cMOeIMpoBaTh 00I1ee CTPOSHUE HAIlero MUpa, IS 9ero Mbl 3aHOBO
nonpoOyeM MPUMEHHUTh 3HAMEHHTYIO U TeHUATbHYI0 (popMyTy DUHIITEHA O CBSI3M MAaTEPHU U SHEP-
ruf. [Ipyroro Hay4HOro UCTOYHMKA, COEIUHSIONIETO X B ceOe, Mbl IOKA HATH HE CMOTJIH.

Wrak, ¢popmyna DiiHmTerHa 1 onuceiBaeT Haile MarepuanbHoe IIpocTpaHcTBO, mosToMy A
TOro, YToOBl HaM He NoTepsATh 310 [IpocTpancTBo, MBI 0003HauMM 3Hepruio E u matepuio M co 3Hau-
kamu nipoctpaHcTBa E, M. DT0 momMoxeT HaM B JlaJIbHEWIIEM HE MyTaThCsl B OOJBIIMX TTOHSATHSIIX
IIpocrpancrBa u Bpemenu: g ¢

Ata hopmya HOATBEPKAAET HAM 3aBUCHMOCTb MAaTEepHH M SHEPruu Mexay codoii B [Tpocrpan-
CTBE U MOXHO 00pa3HO nepedpasupoBaTh €€ CI0BaMH TaK:

— sHeprus npocrpadcrsa E — 310 pasornannas 1o keaapara ckopoctu ceera C marepus M, To
€CTb YaCTULbl MAaTEPUN CTAHOBATCS SHEPrUey, KOIja JBUTalOTCs cOo CKOpocThio C — 310 AMHAMMKa

22
Marepuu mupa [IpocTpaHcTBa; ¢ ¢
— Marepusl IpocTpaHcTBa M — 3TO OCTaHOBJIEHHasl ¢ Takou xke ckopocTblo Caneprus E.
YacTunpl SHEPIUM CTAHOBATCS MaTEPUAVIbHBIMHM, KOIZA OCTAHOBJIEHBI M, MOXHO CKa3aTb, HEIO-
2
JBUKHBI OTHOCUTEJIBHO YaCTHIL] SHEPTUU — 3TO CTaTHKa Marepuu Mupa [IpocrpaHcTBa. ¢

Takum O6p2130M, MOJIYy4Ya€TCA, YTO SHEPIrud Takad K€ MaT€pUajibHAA Cy6CTaHI_II/I$I, KakK 1 caMa
Marepuda, KOTopad OCTAaHOBJICHA, U, HaO60pOT, Marepusd CTAaHOBUTCA SHepFI/ICf/’I, Korga ABHKETCA
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CO CKOpocThio cBeTa B KBajpare C. B HUX MBI yXke mpeArnoyiaraéM He4uTo eAMHOE, YTO UMEET OTHO-
IIeHUEe KaK K SHepruu, Tak U K MaTepuu, HO 9TO UMEET OTHOIIIEHUE TOJIBKO K IMPOCTPAHCTBEHHOMY
MHUDY. 2

[Tponomkum uccieaoBats 3Ty hopmysy 1, 17151 4ero rnpeacrTaBuM e€ B HECKOJIBKO JPYroM BUJIE.
MbI niepeHecéM OHY M3 CKOPOCTEH CBeTa B JIEBYIO YacTh (hOPMYJIbI, & B MPABYIO YacTh JOOABUM
yacTuily-kopiyckymny cBeta K. (Mbl BepHEMCS K Ha3BaHUIO KOPITYCKYJIbl B KBAaHTE€ OOBIYHOTO CBETA):

B a1y dopmysy 2 Mbl 100aBUIIH €IIE OIMH 3HAK PAaBEHCTBA C KOPITYCKYJIoi cBeta K, nBuraro-
nieiics co ckopocthio cBeta C. B aToM ciyyae Mbl OJy4aeM TO, UTO MaTepuaibHasl YacTULa, pa3o-
THaHHAs 0O CKOPOCTU CBETa, M, OCTAHOBJICHHAsI C TAKOW K€ CKOPOCTHIO CBETA, SHEPrHsl SIBJSIOTCS
OOBIYHOM KOPITYCKYJIOH CBETa, KOTOpasi MOXET CTaTh KaK MaTepUAIbHOW YaCTUIICH, TaK U YaCTUIICH
sHepruu. Ecim kopmyckyiy cBeTa pa3orHaTh JI0 ellé OJHOM CKOPOCTH CBETa, TO OHA MPEBPATUTHCS
B SHEPruIo [3]; ecam e€ OCTaHOBUTH CO CKOPOCTBIO CBETA, TO OHA MPEBPATUTHLCS B YACTUILY MaT€pUU
[4]. [Tony4daeTcs, 4yTO Halll OOBIYHBIN CBET MOKET CTAHOBUTHCS KAk dHeprueit [3], Tak u marepueii [4].

HanpamuBaetcs ei€ ouH BbIBOJI, YTO KOPITYCKYJIbI CBETA, YACTUIIBI MATEPUU U SHEPTUU MOTYT
ObITh OMHUMU U TEMU ke YaCTUIIAMU, TOIBKO B OTHOM CITy4ae OHU UM OCTAHOBJIEHBI — MaTepHsl, WK
pazorHassl 10 ckopocti C — sHeprus, Win JIBUTAITCA CO CKOPOCThIO0 cBeTa C Kak ero KOpITyCKYJIbl.
MBbl nosyyaeM TpU COCTOSIHUSI HEKOEU eHOU YaCTHUIIbl, KOTOPYIO yXke Jaxke KOPITyCKYJIOW CBeTa

HE HA30BEILb, [IOTOMY YTO 3TO €ILE SHEPIUs U MaTepus. 2

YacTuiia KBaHTa CBETa NOJIy4YaeTCsl AMHOM U1 BCEX TPEX COCTOSIHUM, TOJIbKO JABUIAETCS C pa3-
HBIMHU CKOPOCTSIMH, KaK Obl KBAaHTOBaHHBIMU TI0 ckopocTu cBeta: C—C—C! Hare mpeamnonoxeHue
MIPUBEJIO HAC K HEKOMY €IMHCTBY B Halllel MaTepuu: K UICTUHHOM 3JIeMEHTapHOI yactuiie Marepuu,
KOTOPYIO HaM IPUIETCA OTBICKaTh. YTO 3TO 3a 31eMeHTapHas Jactuua Marepuu, Kotopass MOXET
[IPUHUMATh BCE TPH €€ COCTOSTHUSA? 01256

JlaBaiTe MpoIOKMM HAlW MUCCIIEA0BaHUs (POPMYJIbl DMHINTEWHA, UMEIOIIUI CBOM CKPBITHIN
cmbici. [TonpoOyem Tenepb BUAOM3MEHUTH 3Ty (hopMy.Ty | U IpecTaBuTh B HEll CKOPOCTb CBETA, KaK
OTHOILIEHHUE ITyTH, IPOIIEHHOTO 32 ONpeJeIEHHOE BPEMS, TOJIBKO C OTHUM YCJIOBUEM: UX OTHOLIEHHE
Oyner paBHO BeJMunHe ckopoctu ceta C [5].

CHoBa 3anmuiem ¢opmyny 1, HO yke B HOBOM BHJe 0, MOICTABUB BMECTO CKOPOCTH CBETa
C npaByio yactb opmyisl 5. Tenepb nepeMecTuM KBaJgpaT BPEMEHHU B JIEBYIO 4acTh (POPMYIIbl
Y NIOJIyYMM MHTEpECHeNIlee ypaBHEHHE 7, PacCKpbIBaloIllee HaM HEKHid TaiHbIi CMBICIT HAILIEH JKU3HU:

B nieBoii yactu hopmyIisl 7 y HaC TOSIBUJIACH «IUIOIIA/Ib» BPEMEHH — t, & B IPABOM YaCTH ITOM
(bopMyJIBl NOSIBUIIACH «IUIOIIA/Ab» ITPOCTpaHcTBa — S. [lasiee, B 1eBoi yacTu (hopMyJibl 7 K «ILIOLIA»
BpeMeHH JoOaBuiack sHeprus E v 31eck Mbl ostydaeM HEeKHil «00bEM» SHEPIHU BO BPEMEHH, TO €CTh

cuctemy u3 3-x usmepenuit (Et) Bo Bpemenu: sHeprus E B «1uiockocti» BpeMeHH t. TpéxmepHyio

cructeMy BpeMeHHt BIoJIHE MOKHO OIpEeAe/INTh KaK SHEepreTUUecKyio «chepy» Bpemenu. 2222 S
SSS

Hawm, a1 mpocToThl MOHUMaHUs, JTydllle MoKa 0OPa3HO MPECTABIATh SHEPTHIO B IIOCKOCTH
BpEMeHU Kak Obl €IMHON SHepreTHuecKo-BpeMeHHOU «cepoii». Ham coBepiiieHHO MOHSATHO, YTO
IJIOCKOCTh BpemeHu toomkHa U3MepsATbCS B €r0 Ke €IMHUIIAX, KOTOpble B HALLIEM MUpPE IpeJcTaB-
JIeHbl CEeKyH/IaM{, MUHYTaMH, 4acaM4 U T. 1. Bo BpeMeHu oHa MoXeT ObITh IycToTesI0i. Bes snep-
rust BpemeHu, a 3T0 4acTuIlbl, ABMKYIIMECS CO CKOPOCThIO C, SIBHO IOJKHBI KaK OBl «ITPHJISTTUTHCS»

K rpaHutie 3Toi «cdepbl». OHa MOKET ObITh cocpeioToueHa Ha e€ rpanulie. [lanee, Mbl 3TO Mpero-

. o 22
JIO’)keHne 00s13aTesIbHO MTPOBEPUM, HO MOKa OCTaBUM e€ «cepoii» BpemeHu.

B nipaBoii wactu popmyisl 7 K IUIOIIAIM TPOCTPAHCTBA — S foOaBisieTcst Mmatepusi — M 1 oOpa-
3yeTCsl MPOCTPAHCTBEHHBIM TPEXMEPHBIH «00bEM» Matepun (MS): matepust MB «IUIOCKOCTH» TIPO-
CTpaHCTBa SWJIM MaTepuasibHas «cepa» [IpocTpaHcTBa (IOMYCTUM U 371€Ch «cepy>», HO YiKe 3ar1o-

6 Marepueii ¢ 3ariaBHOi OyKBbl MbI [TOKa 0003HaYMM HeKylo BceseHckylo Marepuio, B KOTOPYIO BXOASAT U SHEprusl BpeMeHH,
1 Matepust MPOCTPaHCTBA.
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HEHHYIO BHYTPH, Bellb YacCTHIIbl MaTepuu OyayT uMeTh eAuHUuYHYylo ckopocTh C). Takum oOpazom
TMOJTy4YaeTcsl, YTO KOJMYECTBEHHbIE MapaMeTpbl «00BEMOB» MaTepu B IIpocTpaHCTBE UM SHEPruu

BO Bpemenu V=V, cornacHo dopmyse 7, TOKHBI OBITh PAaBHBIMA MEXIY COOOH, HO TOJMBKO TpU

Kakux ycrnosusx? JlaBaiite mogpoOHee 3T0 pa3depem. 22290 EM

Urak, Et — 310 3HEpreTnyeckunii «06bEM» BpeMeHH, HO BpeMsl MeHblIle ipocTpaHcTBa B C pas.
Ortciona MBI IOJTy4aeM, 4To «cepa» BPEMEHH OYE€Hb Majla B CBOEH «IUIOCKOCTU» SHEPreTUYecKuX
YaCTULl BPEMEHU OTHOCUTENIBHO «IJIOCKOCTU» MPOCTpaHCTBa. MBI IoslyyaeM Kak Obl «TOUYKY» CKOH-
HEHTPUPOBAHHOW SHEPTHUM BO BPEMEHH OTHOCUTENIHHO MPOCTPAaHCTBA. B HEM 310 Oyner 6eckoHeuHO
Malasi TUIOCKOCTb BPEMEHH t, HO HAallOJIHEHHAs] HEKOTOPbIM KosimuecTBoM vacTtull sHepruu E. Ipu-
4EM, «00BEM», TTOTyUeHHBIN BO BpeMeHH (V), paBeH «00béMy» mpoctpancTia (V). O €M 310 paBeH-

22
CTBO MOKET HaM TOBOPUTB? ¢ ¢ E M

CornacHo To# ke popMysie 7 y HAC MOMYYaeTCsl, YTO IJIOCKOCTh BPEMEHU tMEHbIIIE TNIOCKOCTH
npocrpaHcTBa SB C pa3. PaBeHCTBO nx 00BEMOB TOr/1a MOMTyYaeTcs I0BOJIbHO MHTEpeCcHbIM. JlaBaiite

MOoKa NNpUMEM INUIOTHOCTb YaCTHUILl B 3THUX 00BEMaxX O)II/IH&KOBOﬁ W MOCTOSIHHOU U INOCMOTpPHM, 4YTO

222
Yy HaAC U3 3TOro I'IOJIyLII/ITbCH?

«O6BEM» sHeprun Bpemen (V) oOpa3yeT IpH MOCTOSIHHOM TUIOTHOCTH YaCTHII Kak Obl OECKO-
HEYHYI0 «OObEMHYIO JIMHUIO» W3 YACTULl SHEPTUM Ha OECKOHEUHO MAJIOW «IUIOCKOCTH» BPEMEHH t
(TpakTUYecKH, To4ke). B mpocTpaHCTBe, B €ro IIOCKOCTH SBpeMs tkak Obl IOJTHOCTBIO OTCYTCTBYET,
a 3HAUUT, 3Ta «TOYKa» BPEMEHU MOKET 3aHMMAaThb €r0 HYJIEBYIO OTMETKY, TO €CTh HaXOAUTHCS B LIEH-
Tpe «IUIOCKOCTH» MPOCTPAHCTBA, B €ro HYyJIeBOW TOYKe. Toraa sta «JIMHUS» Kak Obl YXOOUT BBEpX,
UCKPUBJIAACH «C(hepoii» BPEMEHHU, U BO3BpALAETCsl CHU3Y NEPIEHUKY/ISAPHO IJIOCKOCTH ITPOCTPaH-

cTBa. Y Hac MOJTyYMJIoCh MopoOre OECKOHEYHOMW, 3aMKHYTOW caMoi Ha cebsl, «0OBbEMHON JIMHUI»

BpPEMEHH, a He ero «cdepbl». Ho 3T0 B3I U3 IPOCTPAHCTBA, IIe BpeMsl OTCYTCTBYET. | 222

«BeckoHeuHast IMHUS» BpEMEHH — 3TO HE YTO MHOE, KaK 3AMKHYThIN «OeCKOHEUHbI 00bEMHBIN
Kpyr». OHa UCXOAUT U3 TOYEUHOU «ILJIOCKOCTH» BPEMEHH (t)[IpOCTPaHCTBAU BO3BPAIIIAETCS B HEE Ke,
TOJIBKO C IIPOTHBOMOJIOKHOTO HAITPABJIEHUS 32 CYET CBOETO €CTECTBEHHOT'O MCKpUBJeHUs. [lomyyen-
HBII1 3AMKHYTBII «OECKOHEYHBIN KPYr» SHEPIUM BPEMEHH BPAILlAETCs] OTHOCUTENILHO MTPOCTPAHCTBA,
MPOHU3bIBAsI €r0 B HYJIEBOM OTMETKE, cO CKOpocThio C. DHepreTudeckas «cgepa» BPEMEHU y Hac
TMIOJTyYMJTach MOJION U MyCTOM, a BCE KOJIMUYECTBO YACTHUI] COCPEIOTAYMBACTCS HA TpaHuIe e€ «OecKo-

HEUHBII Kpyra». 22

A Tenepb AaBaiiTe pacCMOTPHM TpaBylo CTOpOoHY ¢dopmyibl 7. MS — 310 «00BEM» MaTepu-
aJIbHOTO MPOCTPaHCTBA B «cepe» MPOCTPAHCTBA, I/ie MJIOCKOCTh MPOCTPAHCTBA S OYEHb BEJIMKA.
VY Hac nonyJaercss 0ObEMHOE MPOCTPAHCTBO JAOBOJILHO OOJBIIMX Pa3MEPOB, MOKHO Jlake CKa3arh,

OECKOHEUHOE 1 0oJIee MOXOKeE Ha <<06"béMHy10 IJIOCKOCTB>», HO CHJIbHO PAa3pAKEHHYI0 OTHOCUTEJIIBHO

«IJIOCKOCTU» BPEMEHU t. 222

Tenepsb faBaiite HOnpoOyeM JIEBYIO U ITPaBYIO YacTH (hpopMyJIbl 7 COEAMHUTH BMECTE Ha PUCYHKE
1, pu 3TOM IPEATNONOKNM, YTO «chepa» BPEMEHU CBOMM KpaeM KacaeTcs LIEHTpa «C(epbl» Ipo-
CTPAHCTBA U UMeeTcsl OECKOHEUHOe OOBEMHOE IPOCTPAHCTBO BOKPYT 9TOro LEeHTpa. Mbl noka Juis
HalI1JHOCTU B PUCYHKE 1 «cpeppl» BpEMEHHU U NIPOCTPAHCTBA MPEICTABMIIN TUIOCKUMHU.

Tenepb oOpatumcsi K (popMyiie 5, B KOTOPOii ecTh MPOCTPAHCTBO — S U BpeMsi — t. VX oTHoI1Ie-
HUe JaéT HaMm ckopocThb cBeta 3x10. Popmyna 7 OyneT JeHCTBUTENIBHON TOJIBKO TOr/A, KOrja COOT-
HOIIIEHHE TPOCTPAHCTBA U BpeMeHu OyneT paBHO 3x10 pa3. IIpuuém npocTpaHCTBO U BpeMsi MOTYT
OBITh BEJTMYMHAMU OJJHOU pa3MEPHOCTH. DTO MBI UX B HallIeM MaTepUaIbHOM MUpE CIeJIaIi MeTpaMu

1 ceKyHaamu. [IpocTpaHcTBO Beerga MOXXHO IPEICTaBUTh BPEMEHEM, a BpEMS — IPOCTPAHCTBOM. Bcé

3aBHUCHUT OT HaIllel OTHOCUTEIBHOW TOYKU 3PEHUS. 88

WTtak, coBepilieHHO HEOKUIAHHO MBI TIOJYYMIN JOBOJIBHO MHTEPECHYIO I'pahUuecKyio CTPyK-
Typy popmynbl DiiHmTeiiHa. OHA JTydilie TOMOXET HaM TIOHSITh B3aUMOJICHICTBHE MEX/1y MPOCTpaH-

23
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CTBOM U BpeMeHeM, MaTepueil 1 sHeprueii. Ha 3Toil ocHOBe MBI Hallle UCCJIeIOBaHUEe MTPOIOIKUM
nanee.

Es=MsxC? [1]
Foe: Es — aHepruAa NpocTpaHCTBa;
Ms — maTepua NpocTpaHCcTea;
= CKOpPOCTb CBETA.

Es/C=MsxC=K [2]
roe K — Kopnyckyna ceeTa, ABUraloLLanca co
cKkopocTbio ceeTa C
KxC=E; [3]
K/C=M; [4]

C=5/t [5]
Es=Ms{5f.t}z (6]
Est?=M,S? [7]

MnocKocTb NPOCTPaHCTBa U eE BpeMA
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IoTycTOpOHHUIT CMBICJA (POPMYJIbI JMHINITEHA

[NonyyeHHble HaMK paHee (hOPMYJIBI UMEIOT OTHOIIIEHHE TOJIBKO K OoJibiieMy Mupy [IpoctpaH-
CTBa +S, B KOTOPOM Y HAC €CTh «IIyMablla». A 4TO, €ClIM HaM MepPeHeCTH CBOM B3MJISIT U3 IIIOCKOCTU
mupa IIpocrpancTBa B miockocth Mupa Bpemenu. Kak B atom ciydae Oyner BoINIsiieTh popMysia
DiHimTeina 17 7

Mp1 yxe umeeM 3HaHuUe, 4TO B Mupe Bpemenu otHocutenbHo mupa [IpoctpancTsa Bcé Oyner
TOXJECTBEHHBIM, HO 3epKaibHbIM (3). B hopmyrnie 5 Mbl panee ckopocTh cBeta B mupe [IpocTpan-
CTBa MPE/ICTABUIIM KaK OTHOIIIEHHE MPOCTpaHCcTBa S KO BpemeHH t. K ToMy ke, Mbl 3apaHee OroBopH-
JIMCh 00 OTHOCUTEJTBHOM MPUHAUIEKHOCTH TUX (hopMyit Kk Oonbinemy mupy [IpoctpancTa. A 4to,
€CJI MBI Terepb BblitgeM U3 Mupa IIpocTpaHcTBa, KOTOpOe Mbl TaK BHUMATEIbHO U3YyYaeM C Hay4-
HOW TOYKHU 3peHusl, U IepeiiiéM B Mup BpemeHu, KOTOpbIi Mbl, PAKTUYECKH, He n3ydaem? Yto Ham
MOKET NOMeIIaTh epeiTi B MUP BpemeHu, KOTOpbIi Mbl Ha3bIBAEM MOTYCTOPOHHUM, MUCTUYECKUM,
JQYXOBHBIM U T.I1.7?

31ech HaM HEOOXOIUMO CleJIaTh HOBYIO OTOBOPKY: MbI paHee BpeMsl IMUCAIH C IPOIICHOM
OyKBBI Kak Obl 3apaHee ONpenesssch C HUIM OTHOCUTEIBLHO Oojbiniero [IpocTpaHcTBa, HO Mepexos
B Mup Bpemenu cpa3y cTaBUT HaM BOIPOC, a B KaKOE BPeMsI Mbl IIEPEXOIUM U, KOHEYHO, 3TO SIBHO
OyzeT He To BHyTpeHHee BpeMs t Mupa [IpocTpaHcTBa, KOTOpOE MBI UMEJH paHee.

Toraa Mbl MOXEM MPEINONOKUTL MUP APYroro BpeMeHu, KOTopoe 3HaUUTeNIbHO OOJbIIIe Bpe-
MeHH t, BOBMOXKHO Ha BEJIMYMHY CKOPOCTU CBETa, U OHO y HAC CTaHOBUTCS MupoM Bpemenem +T
C 3ar71aBHOM OyKBBI. 1 4TOOBI HaM Jiasiee He Iy TaThCsl C STUMU MUPAMU, MbI TAKUM K€ 00pa30M MOCTY-
UM U C MPOCTPAHCTBOM: €CJIM Mbl BHYTpPEHHee BpeMsl t ONUCHIBATM KaK MPUHAJIEKHOCTb K MUPY
[TpocrpancTBa +S, TO Tereps Bo Bpemenu +T 310 y)e Oyner ero MeHbliiee BHyTPEHHEE MPOCTPaH-
CTBO S C MPOMKCHOM OYKBbI. OHO OyJeT 3HAUUTEILHO MEHBIIIUM B TOM MUPE, BO3MOXHO Ha TaKYIO ke
BEJIMYMHY CKOPOCTU CBETA. DTO HaM ellI€ MPEICTOUT ONpeaeauTh TouHee. Ternepp, Korjaa Mbl orpe-
JETUIUCH C TJIOCKOCTSIMA MUPOB M UX BHYTPEHHEN NMPUHAAJIEKHOCTBIO, MBI CMOKEM UJITH Jlaiee.

JlaBaiiTe Terieps npenctaBuM ceoe, uTo Mbl 13 Mupa [IpocrpaHcTBa nepeMecTiTiCh B MUp Bpe-
MeHH, KOTOpOe UMeeT 3epKasibHOe oTpaxeHue oT mupa [IpocTpancTBa. DT0 M0O3BOJISIET HAM FOBOPUTD
00 oOpaTtHOM TOXecTBe. Ham MHTEepecHO 3HaTh, KAKOW BUJI Tereph OOPETET hopMysia DUHINTEHHA
1, koTopyto Mbl paHee paccMoTpenu B mupe [IpoctpancrBa?

Bornee Bcero, kak Ham MpeacTaBsieTCs, STU U3MEHEHUsI KOCHYThCSI CKOPOCTH cBeTa. TyT xe
BO3HUKAET BOMPOC, a Kakoy oHa OyaeT B mupe Bpemenu?

Mup Bpemenu MOXHO MpeacTaBUTh cede TakuM ke «IIpocTpaHCTBOM», TOIBKO pacIoOKeH-
HBIM NieprieHauKyIsipHo Mupy [IpoctpancTBa. EctecTBeHHO, B HEM yxke OyAeT MPUCYTCTBOBAThH CBOSI
BeJIMYMHA CKOPOCTH cBeTa. Eciu Mbl e€ paHbllie ONMChIBATM KaK MyTh S MPONIEHHBDIN 32 Bpems t [5],
TO, BEpOSITHEN Bcero, B Mupe BpeMeHn oHa 0OpeTeT nHOe 3HaUeHUeE U OYJIeT BBIYUCIATHCS KaK BpeMst
T npoiiaeHHoe 3a onpeneneéHHbIN My Th s. B Mupe Bpemenu ckopocth cBeTa OyeT OTHOIIIEHHUEM Bpe-
MeHH T K ero BHyTpeHHEMY MPOCTPAHCTBY S:

Bcé 3aech 3epkalibHO MOMEHSIOCh MECTaMU. Y HAaC COBEPILEHHO BHE3AITHO BO3HUKJIH JIBA YCIIO-
BUSI /17151 CKOPOCTH CBETA: OIHO M3 KOTOPBIN MpUHaIe)kuT Mupy [IpocTpaHcTBa, riae Mbl OyieM UMETh
ckopocthb cBeta — C, a npyroe — mupy Bpemenu, rie ona yxe Oyuet papHa — C. Ham npunioch 3tu
JIBE CKOPOCTH CBETa pa3BECTH MEXIy COOOM U 0003HAUUTD MO-PA3HOMY, YTOOBI pa3iiyaTh UX MpU-
HaJIJIe)KHOCTh K cBouM mupam [IpoctpanctBa unu Bpemenu. [laBaiite U3/10KUM BOZHUKIIINAE YCIIO-
BUSI, TIpU KOTOPBIX (popmyna 7 Oynet padotath u B mupe [IpoctpancTsa, 1 B Mupe Bpemenu u, Bo3-
MOKHO, JIa’k€ BOBHE UX: § T

7 Bonbimme ITpocrpancTBa 1 Bpems Mbl ajiee Oynem o003Hadarh ¢ 3aryiaBHBIX OYKB, @ UX BHYTPEHHHUE TIPOCTPAHCTBO U BPeMsi —
C MPOIHUCHBIX.
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1. Ecm S He paBHO t, HO S> t, To ux oTHomeHue S/t Oyner paBHbIM 3x10=C, yt0o 0Opaszyer
«cepy» mupa Ipocrpancra. Ecnu nossusiocs [IpoctpanctBo S, TO OHO cpasy ke oOpa3yeT CBOE
BHYTPEHHEE BpEMA t C OTHOILEHUEM K HEMY PaBHOMY CKOPOCTH CBETa B IIPOCTPAHCTBE. 8 s

2. Ecimu s He paBro T, Ho s <T, To ux otHomienue s/T paBHo 1/C, To ectb T/s=C, uto oOpazyer
«cepy» mupa Bpemenu. Ecm nosiunioch Bpemst T, To 0oHO cpasy ke oOpasyer CBOE BHYTPEHHE
IIPOCTPAHCTBO S C OTHOLIEHUEM K HEMY PaBHOMY CKOPOCTH CBETa BO BPEMEHMU. § T

3. Ecn S=t=T=s, — MOTyT BO3HUKHYTb 1 TAKKE YCIOBUS, TO oTHOWEHU: S/t=T/s=1, To ectb C.

MBb1 HemHOTO 32a6€eXkanu Brepén. OTHOLIEH!US BEIMYKH POCTPAHCTBA M BPEMEHHU MEXLy COOO0M
B OINpPEAEIEHHBIX CIIy4YasiX MOTYT ObITb PaBHBIMU €IMHUIIE, HO TOJIBKO MPH «IEPIeHIUKY/ISPHON»
padorte 3T0i hopMyJIbI 7, HE BHYTPH, a Kak Obl BOBHE €€, Mex 1y Mupamu [IpocTpancTBa u BpemeHu.
Torna oueHb JIerko MaTepuio CAeNaTh SHEPrueld 1 Ha0OOPOT.

OnuceiBasi ycnoBUs «padOThl» (POPMYIIBI 7, MBI CTOJIKHYJIUCh C HOBBIMH YCJIOBUSIMU: BTOPBIM
U TpeTbM. BTOpoe ycioBue nonyyaercs 3epKajibHbIM EPBOMY U KaK Obl €0 IMOJTHBIM IePEeBEPHY THIM
orpaxeHueM. Eciu nepsoe ycioBue — 310 opmyiia ckopoctH ceeta C mupa [IpoctpancTsa, B KOTO-
POM OHa paboTaeT, TO BTOpoe YcIoBUe — 3T0 (popmyia ckopoctu cBeta C Mmupa Bpemenu, B KoTopoit
sTa (hopMysia MproOpeTaeT 3epKaIbHBIN BH[, HO 9Ta HE Ta IJIOCKOCTh BHYTPEHHETO BpeMEHH tMUpa

[TpocTpaHcTBa, KOTOPYIO MBI OIUCHIBAJIU PaHee. § T 2

JaBaiite, mornpoOyeM MPUMEHUTDb TU MPEIIONIOKEHHUS, U CKaKeM, YTO BOZMOXKHO:

— st yactuil Marepun mupa [IpocrpanctBa C=S/t; g

— it yactuil Hepruv Mupa Bpemenu C=T/s (rae 3epkajibHO MEHAETCS MECTaMU BPEMS M ITPO-
CTPAHCTBO). T

I'ne, C — ckopocThb cBera;

S, t — BHyTpEHHUE MPOCTPAHCTBO U BpeMsl MaTepuallbHbIX yacTull B mupe [IpoctpaHcTBa;

T, s — BHyTpeHHUE BpeMsl U IPOCTPAHCTBO SHEPreTUUECKUX YacTull B Mupe BpemeHnu.

Takum 06pa3oM, Mbl SIBHO BUJIUM, YTO CKOPOCTh CBETa, KOTOPYIO MBI IMEEM B HallleM MaTepu-
aJIbHOM MUpe, — 3TO HaMHOTro OoJjiee mmpokoe noHsATre, mpuuéM otHoreHne C/C=C. IMomyyaercs,

YTO OTHOCUTEJIbHASL CKOPOCTh Meskay Mupamu IIpoctpancTBa u Bpemenu paBHa KBajpary CKOPOCTU

ceeta C! ST22

OtHocuTeNIbHAsAA CKOPOCTh CBETAa BBIBEJIA HAC HA COBEPLIEHHO JPYrod THIT YAaCTHILI, KOTOpPbIE
MMEIOT OTHOLIEHUE K NIPOsIBUBILIEMYCS MUpY Bpemenu, a He k Tomy mupy IIpocTpaHcTBa, B KOTOpOM
™Mbl k1BEM. Eciin B Mupe [IpocTpaHcTBa Mbl KMeeM MaTepuio M 1 MaTepHrasibHyI0 SHEPruio, 0003Ha-
ynM e€ Tak, E, To B Mupe Bpemenu 31o yxe OyayT He OHH. g g

JlaBaite orpenenum «Marepuio» Mupa Bpemenu, Kak 9Hepruio ero BHyTpeHHero BpeMenu E,
4yTOOBI HaM Jlajiee He MyTaTbCsl B ITUX MOHATUAX Marepuil. M Kak Mbl paHee noHsM, B Mupe Ipo-
CTPaHCTBA €CTb CBOE BHYTPEHHEE BpeM t, Il OHO MMEET MaTepUaJIbHYIO HEPruIo E, kotopas cBd-
3aHa C ero yactunamu. B Mupe BpemeHu Takke ecTb CBOE BHYTPEHHEE IPOCTPAHCTBO S, KOTOPOE
MMeeT CBOIO SHEPreTUYECKYyI0 MaTeprIo, HA30BEM e€ Tak U 0003HAYMM Kak M. ;g ¢

IIpennosnaras nanpHenee pa3BUTHE HAILETO UCCIIENOBAHM S, HaM JIydllle [IOKa TaK U OCTaBUThb
9TW BHYTPEHHHE TOHATHS HeKoel Oobineld Marepuu, a yke 3areM, Oosee TOUYHee OMpeeuThCs
C HUMM.

Ilony4daercs, 4TO COOTHOLIEHUE IHEPTUM U SHEPIETUUYECKOM MaTtepuu B Mupe Bpemenu cra-
HOBUTBCS APYIrMM OTHOCUTENIBHO Mupa [IpoctpanctBa. OHM 3epKajbHO MEHSIOTCS MECTAMU OTHOCH-
TEJILHO HAILIET0 MaTepHUaIbHOIO MUpa:

Otcroga Mbl MOXEM IIPEATIONOKUTD, UTO IHEPreThYecKas Mareprst M — 3To pa3orHaHHasi sHep-
rus E BpemeHu, a sHeprus BpeMeHu E — 3T0 ocTaHOBJIEHHAs! SHEpreTuyeckasi MaTepusi, 4to Oyaer
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3epKaJIbHO oTHOcUTebHO Matepun mupa Ilpoctpancrsa. 3aeck opmyna DitHinTeHa 1 ocraéres
MIpeKHEN, HO BHYTPH HEE 3€pKaJIbHO MEHSIIOTCSI CBOMCTBA MaTepuy U SHEPTUM. 1 1 1

Panee, mbI onpenenuck, uto B mupe [IpocTpancTBa MaTepusi — 3TO OCTAHOBJIGHHBIE YaCTHIIbI
C €IUHIUYHOM CKOPOCTHIO cBeTa C, a SHEPrusi — 3TO YKe pa30rHaHHBIE YACTHIIBI IO KBaIpaTa CKOPOCTU
ceera C. Bo3MOXHO, 4TO B MOTYCTOPOHHEM MUpe BpeMenu, Kpome Toro, 4to 3epKajbHO MEHSIIOTCS

MECTaMM BpEMSA U MIPOCTPAHCTBO, TOUYHO TAdK K€ 3€PKAJIbHO MCHAKTCA MECTaMU U CBOMCTBA qyacTum.
02

JlaBaiTe U3MEHUM CHMBOJIBI B (hopMysie 9 B COOTBETCTBUM C HOBBIMM 3€PKAJIBHBIMU CBOU-
crBamu. Torna HOBasi MOTYCTOPOHHSAA (popMysia DUHINTENHA CTAHET MOXOXer Ha opMmyiy 7, TO
ecTb B TOM IOTYCTOPOHHEM Mupe Bpemenu ona OyaeT aHajiornyHa MpoCcTpaHCTBEHHOH (opmyre 1,
HO TOJIbKO 3€pKaJIbHOM eil 110 cBOMCTBa OTHOCUTENbHO Marepuu ITpoctpaHcTsa.

B mupe Bpemenu oHa GyeT HOJTHOCTBIO QHAJIOTMYHOH TI0 CBOWCTBAM IMPOCTPAHCTBEHHOH (hop-
mysie! Bc€ Oyaer omMHaKOBBIM, TOJIBKO TUIOCKOCTH OYIyT pa3Hble, a B OCTAIbHOM — BCE, TO JKe CaMoe,
HO 3€pKaJIbHO!

IIposepum 310, 11 Yero packpoem GhopMyity 9 U BbIpa3uM €€ Yepe3 POCTPAHCTBO U BpEMH,
He 3a0biBast, uto T/s=C, Kak MbI 3TO caenanyu panee it (popmyasl 1. Y Hac Toraa npasasi U jieBast
qyacTtu (popMyJbl Kak Obl TIOMEHSIIOTCSI MECTaMH, HO TOTA 3epKaJIbHO M3MEHSIIOTCSI M MX CBOWCTBA.
B nenoMm, hopmyia cTaHeT MONMHOCTBIO 3€PKaIbHOM OTHOCUTEIbHO Mupa [IpocTpaHcTBa, HO OHa yxe
Oyner npuHaaaexaTb Mupy Bpemenu.

JlaBaiiTe CHOBa OMpeeMMCs C TapaMeTpaMu «0ObEMOB» TIPOCTPAHCTBA ¥ BPEMEHHU B JAHHOM
dopmyne 10 Teneps yxe B Mupe Bpemenu, Ho ceituac Halie BHyTpeHHee BpeMsi T Oosibilie BHYTpeH-
Hero npocrpancTBa s B C pa3. Hauném ¢ nieBout yactu:

— Ms — 370 o4eHb MaJloe MPOCTPAHCTBO S, HANOJIHEHHOE SHEpreTu4yeckor marepueir M kak
«OecKoHeuHast, 00bEMHAs JIMHUs». ToueuHast MIOCKOCTh § «CTYIEHHOT0» BHYTPEHHErO MpOCTpaH-

CTBa, B HAIlleM IMOHUMAaHUH, OyIeT JOBOJIBHO MaJloi, ToueyHor. OHa OyJeTr HaroJHeHa CTYIIEHHOW

sHepreTuyeckor marepuend M. ; 1 ¢ 222

— ET — 310 GeckoHeuHO 60JIbI1I0N «00BEM» BpEMEHH C pa3psikeHHOH sHeprueil EB miockoctu

T mupa Bpemenu. ; ¢ 22

JaBaiite Tenepb COEJUHUM UX BMECTE.

Mpl nostyduM cieyoniee (PUCyHOK 2):

— B LIGHTPE CUCTEMbl HAXOAUTCS MPOCTPAHCTBEHHAS! «TOUKa» SCIYIIEHHOW YHEPreTU4ecKon
Marepuu M; 2 T

— BOKPYT He€ OynieT pacrnonaratrbesi pa3psbkeHHas sHeprus E B mtockoctu Bpemenu T. 2

Mb1 nonyYmiIv NpakTUYECKU 3epKaibHy0 Mupy IIpocTpancTBa (pucyHoK 1) CTpyKTypy Mupa
Bpewmenn (pucyHok 2). Tonbko Teneps B Mupe BpemeHn mIockocTr NOMEHSAIMCh MECTAMU U, €CTe-
CTBEHHO, CBOMCTBO IUIOCKOCTEH TaKke CTaJlo 3epKasIbHbIM. BoIpoc rmoka BO3HMKAET TOJIBKO OAMH:
Marepus IIpoctpanctsa u DHeprus Bpemenu — 310 He OIHO JIM U TO ke?
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C=T/s [8]
roe, T—3To BHYTpeHHee Bpemsa mMupa BpemeHu;
S —3TO BHYTpPeHHee Bpema Mmupa BpemeHu;
C — ckopocTb cBeTa B mupe BpemeHn.

M,=E.C;? [9]
roe, C; — ckopocTb cBeTa 8o BpemeHu;
E; — aHeprua BpemeHu;
M; — 3HepreTuyeckan matepua Bpemenu.

Mys2= E{T? [10]
rae, My — 3To aHepreTu4yeckasa matepua mmpa BpemeHu;
S — 3TO BHYTPeHHee NPOCTPaHCTBO MUpa BpemeHu;
Er — aHeprua mupa BpemeHu;
T — BHyTpeHHee Bpema mupa BpemeHu.

MnocKoCTb BpeMeHU U eé NPOCTPAHCTBO

Puc. 2

7Ku3Hb U «<KH3Hb NIOCJIEe CMePTH»

Tenepb HaCTaJI0 BpeMs NOHATh CMBICH NPEINOJIOKEHHbIX HAMU Ha PUCYHKaX 1 M 2 CTPYKTYp
Marepuu riry6:xe. OcTaHOBUM CHavasa CBOM B30p Ha SHEPTUH, TaK Kak C MOHSATUSIMH MaTepUu U MaTe-
pUabHON SHeprun Martepuu Mbl yike, Bpojie Obl, TO3HAKOMHJIMCh M IMEEM HEKOTOpOE Mpe/ICTaBIIe-

HHUCE.

Yro xe Takoe DHeprust Bpemenn? YTto oHa co00i MOKET MPEACTABIATh U MOKEM JIM MBI €€
KaK-TO «IIPOSIBUTh» B HAIlIEW MMPOCTPAHCTBEHHOM Matepuu U noHATh cBoMM pazymom? K tomy xe
TIOJTy4aeTcsl, 4YTO JHEPIUs CBA3aHA ¢ MUpOM BpemeHneM, a B (popmysie 7 o BpeMEHEM CBsI3aHA SHEP-

reTuYeCrada Martepusd, MOKET OHAU — OHO U TO K€ noHATHe?
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Marepus [IpoctpancTBa 1 DHeprusi BpemeHu J0KHBI OBITh POTUBOIMOJIOKHBIMU 10 3HAKY
COCTOSIHUS U, COEIMHMBIINCH IPYT C APYTOM, MTPEBPAIAThCSI B «<HUYTO», BBIAEISASI CBET U, HA0OOPOT,
CBET, COEIMHSSACH C YeM-To, odpa3yeT Marepuio, WM DHEPruio, Uik OJHOBPEMEHHO U TO U Jpy-
roe. [lomyuaercs, uto Marepus IIpocTpancTBa COCTOMT U3 CaMON MaTepUM U MaTepUabHOW SHEp-
ruv; DHeprus BpemMeHu cocTouT U3 SHEpruM U SHepreTuyeckon mMarepuu. TyT ke y Hac BO3HUKAeT
BOIIPOC, a 4TO, ecyii DHeprus Bpemenu umeer 1y xe popmyiy 77 8

JlaBaiiTe NpeArnoaoKuM, 4YTO BHYTPEHHUE BPEMEHa U MPOCTpaHCTBa B Matepuu U DHepruu
MOTYT 3€PKJILHO IIOMEHSIThCSI MECTaMH, 00pa3ysi Kak Obl JPYTOM «yTroJ 3peHHsI», U HAXOTUTHCS B B3a-
HUMHO-TICPIICHAUKYJIAPHLIX ITJIOCKOCTAX. 3HepFI/IH HaxXOOUTCs B IIJIOCKOCTU HCpHeHIII/IKYJ]HpHOﬁ IJ10C-
koctu Marepum, B «3a3epkaiibe». Harpumep, 0610 BHyTpeHHee BpeMs t B Matepuu, a ipu riepexojie
TJIOCKOCTEH OHO CTaJI0 OCHOBHBIM BpeMeHeM T 11t Hepruu; 11 sHepruu E HeoOXoauMo 0CHOBHOE
MPOCTPAHCTBO S B Matepuu, a ipy Niepexoie MIOCKOCTeH OHO YK€ CTAHOBHUTHLCS BHYTPEHHUM TIPO-
CTPAHCTBOM § JiJIs1 DHeprun Bpemenu. g

TouHO Tak ke U3MeHdeTCs QJICKTPOMArHuTHas BOJIHA B KBAHTE CBETA IMPU CMEHE €Iro (1)2131)1
cocrosiHUA Ha 90, rae 31eKTpUYecKoe U MarHUTHOE TOJIs1 B3aUMHO-TIEPIIEHIMKYJISIPHBIE APYT JPYyTy
MEHSIIOTCSI MECTAMH MesKay COOOH. Pa3 Mbl iMeeM JIeJIo CO CBETOM U ero JIEKTPOMarHUTHOUN BOJTHOM,
TO MOXKHO JIa)Ke YTBEepKAaTh, YTO TUIOCKOCTH MUPOB Bpemenu u [IpocTpaHCTBa TakKe IOIKHBI OBITh
B3aMMHO-TIEpIeHANKYISIpHbIMUA. OHU, IEUCTBUTENBHO, (POPMUPYIOTCSI KBAHTOM CBETa, MO0 JAPYroro

MCTOYHUKA UX (POPMUPOBAHUS U CYIIECTBOBAHUS HAlTH B HAILIEM MUPE HEBO3MOXKHO. 0

Kpowme storo, nMeroTcsi HeKOTopble HaOMIOEHH ], TIOTyYeHHbIE U3 OIBITOB HOTOB, U3 UX JIyXOB-
HBIX MPAKTUK, OCPEJCTBOM KOTOPBIX OHM MOT'YT IIPOHUKHYTh B IOTYCTOPOHHUI MUp Bpemenu npu
CBOMX MEAUTAIMsX. Y HUX €CTh MHTEPECHOE OMMCAHNME N3MEHEHUs CO3HAHUS: €CIM OOBIYHOE CO3HA-
HUE «IOBEpHYTb» (Ha yroa B 90), TO eCTb U3MEHUTh YIOJl «3pEHUS», TO CO3HAHHE OKa3bIBAETCS
B JIpyrOM MUpe. 3HaYMT BIIOJIHE BO3MOXKHO, 4To MUpbI [IpocTpancTBa 1 Bpemenu MoryT cyiiectso-
BaTh OJHOBPEMEHHO B OTHOM U TOM € MeCTe, HO OBbITh Pa3BEPHYTHIMU B3aUMHO-TIEPIIEH/IUKY/ISIPHO

B CBOMX IUIOCKOCTSAX OTHOCHMTEJIBHO JAPYT Apyra. °

B xu3HM MBI 00/1a/1aeM OOBIYHBIM MaTE€pPUAIbHBIM CO3HAHMEM U, Onarojiapsi Hemy, OCO3HAEM
OKpyXkaolmuii Hac cratnueckuil Mup Marepuu Ilpocrpanctea (MS). Eciau Bapyr ero noBepHyTb
Ha 90 1 nepeilTH B IPYryio IIOCKOCTh CO3HAHUS B MUP DHepruu BpemeHu, To OHO CTaHET BUJIECHUEM

COBCEM APYroro mupa. Ml Toraa CMOkeEM YBUIETh M OCO3HATh COBEPILEHHO JPYrOid, OTYCTOPOHHUI

JuHaMuueckuid Mmup DHeprun Bpemenu (ET). ¢ 202

Mup Bpemenn, kak 1 mup [IpocTpaHcTBa, — 3TO jBa B3aMMO3aBUCHMBIX MHUpPa, KOTOpBIE 00a
MMEIOT MPaBO Ha peasbHOE CylllecTBOBaHUE. BO3HMKaeT HOBOE MHTEpECHOE MPEIIOIOKEHHUE:
— MS - 310 MarepuasbHas, IpPOCTPaHCTBEHHAs KU3Hb B Mupe [IpocTpaHcTBa — husnyeckas

MartepuajbHas (hopMa IMPOCTPAHCTBA; g 2
— Et — 310 NOTYCTOPOHHS4, pa3yMHasl XU3Hb B MATEPUAJIbHOM SHEPTMM BHYTPEHHETO BPEMEHU

2
B Mupe [IpoctpancTBa. D10 pazym marepualibHbIX cyiecTB mupa [IpocTpaHcTBa; ¢

— Et+MS — 9T0 eiHOe pasyMHOE MaTephasIbHOe Telio Mupa IIpocTpaHCTBa. ¢ - >

[IpakTruecku popmyna DMHIITENHA 7 (PU3MUECKU ONMCATIA HAM B MAaTEMaTUYECKOM IIPE/ICTaB-
JIEHUHU Haile (pu3nvecKoe Tello, 00J1aaloIIee pa3yMoM.

Yenosek, cornacHo (popMysie 7 COCTOMT MX ABYX TeJl: MaTepUajbHOrO (PU3MUYECKOIO Tesa
1 pa3yMHoro Teja. [lonydaercs, 4To Mbl OJHOBPEMEHHO HaXOAMMCA KaK BO BHYTPEHHEM IIPOCTPaH-
CTBE, TAK ¥ BO BHYTpEHHEM BpeMeHM mupa IIpocrpancTsa mianersl 3emuid. Ho Hamm «itynanbia»
HACTPOEHbI TOJIBKO Ha MaTepUaIbHOE POCTPAHCTBO. O CBOEM BPEMEHHU Mbl He 3a0bLIIM, HO €0 SIBHO
B IIOJIHOM Mepe He omymaeM. OHO 11 Hac SIBJISAETCSA TOJIBKO JIMHENHOM NPOEKLIMEN HA BHYTPEHHEE

8 Marepwuio IIpocrpancrBa 1 DHepruio Bpemenn Mbl cTaneM fajee 0003HaYaTh ¢ 3arjlaBHBIX OYKB, KaK OCHOBHOW THIT MaTepuil
9TUX MHUPOB, a X BHYTPEHHUE IIPOCTPAHCTBA U BpeMeHa C MPOIKICHBIX OYKB.
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npoctpadcTBo Mupa Ilpoctpanctea. [ToaToMy MBI MEeM BpeMsl TOJIBKO JIMHEHHBIM, U3MEPSEMbIM
CEKyHIaMH, MUHYTAMH, YacaMu, TOJaMH U T. 1.

Ho He To/pKO caM 4enoBeK UMeeT /iBa Tejla, OMMCAHHBIX HaMH BHIIIE, a BCE, UTO €CTh Ha Iia-
Hete 3eMlsl, UMeeT TOUHO TaKMX ke /iBa Tena. [laxke KaMeHb, KOTOPbI UIMEET TBEPAYIO (PU3UUYECKYIO
amopdHyo GopMy, JTOIKEH 001aaTh CBOMM YPOBHEM pa3yMa, KOTOPbI AaET eMy BTopas yacThb hop-
mysbl 7 (Et). MoxHO Toke camoe cKka3aTh 00 aToMe 1 JIIOOM IPyroy 4yacTulie, KOTOpbie IMPOCToO 00sI-
3aHBl UIMETh BTOPOE pasyMHOE Teso. MBI yke MOXKeM YTBEepkK[IaTh, UTO BCE, UTO €CTh Ha IJIaHETe
3emuist, o0nagaer pasyMmom. Mbl COBEpIIEHHO HEOKUIAHHO /ISl ceOsl OATBEPIMIIN MPEATOIOKEHEe

YUEHBIX, TOBOPAIIMX O pa3dyMe aTOMa. g 2

CornacHo sto *e dopMmylie DUHIITENHA | MOXKHO MPEANONOKUTh U TO, YTO MOTYT UMETh
MECTO OTpHLATeNbHbIE BpeMsi M MPOCTPAaHCTBO. DTa (hopMysa Takke XOpomio Oyner padoTaTh
u ¢ HuMu. Toxe camoe MOKHO cka3zaTh 0 Mupe Bpemenu. OtpunaresbHbple IPOCTPAHCTBO U BpEMSA
MIMEIOT CBOM IIJIOCKOCTH COCTOSIHAM, KOTOPBIE IIOKA Y HAC HUKYJA HE BIIMCBIBAIOTCS. XOTs, HATPUMED,
OTPHLIATEIbHYIO TUIOCKOCTh IIPOCTPAHCTBA -S MBI MOKEM HaOmoaaTh B 00bI9HOM 3epkaste. C orpuria-
TEJIbHBIM BpeMeHeM -T [1e710 0OCTOMT ropasio cepbeé3Hee, MO0 Mbl 1ake MOJIOKHUTEIbHOEe BpeMst +T
BUJIETh He MOXeM. MBI 1oka He OyJeT McCIen0BaTh OTpUIlaTeNIbHble COCTOsIHUS MupoB [IpocTpaH-
cTBa U Bpemenu.

HaBaiite Tenepp norneiTaeMcs caenaTb (opMyiny 7 «KUBOI», HO HE OTKaXeMCsl OT OCTOSTHCTBA
cKopocTHu cBeta. OnuiieM Hally MaTepUaIbHYIO )KU3HD TaK:

ITpn E u M, crpemsiiumxcst K 66CKOHEUHOCTH, SHEPreTHYeCKast IIOCKOCTh BHYTPEHHETO Bpe-
MEHM U MaTepuasibHasi IUIOCKOCTh IpOcTpaHcTBa B Mupe IIpocTpaHcTBa OOJKHBI PACIIAPATHCA.
[Monmyyaercs, YT0 caMM YacTUIBl JOJDKHBI OONagaTh BpEMEHEM M MpOCTpaHCTBOM. He rmiiockocth
BpeMeHH (t) ompenesisieT BpeMs, a KOJMYECTBO YacTHL] MarepuaibHou 3Hepruu (E) B 310N 1uioc-
KOCTH BHYTPEHHETO BPEMEHM;, IFIOTHOCTh YACTULl MATEPUAJIbBHOM SHEPTUM, BO3MOXKHO, OKa3bIBAETCS
IIOCTOSIHHOM BEJIMYMHOM, KaK U IJIOTHOCTb MaTE€pPUAJIbHBIX YacTHL] B MpocTpaHcTBe. TOUHO Tak ke,
B IUIOCKOCTH IIPOCTPAHCTBA S €€ BEJIMUYMHA OINpENesIseT KoIM4ecTBo yactul Marepun M. ITpuuém,

pacliipeHuEe MMpOCTPAHCTBA U BPEMCHU B MUPE HpOCTpaHCTBa MMpOUCXOOUT TOXKIACCTBEHHO U OOHO-

BPEMEHHO. g g 5 s 22

Ha camom perne, oTHOIIEHHE MEX/y MJIOCKOCTSIMH MPOCTPAHCTBA M BPEMEHHM BCErJa PaBHO
KBaJpaTy CKOPOCTHU CBETA, HE3ABHCHMO JIaXe OT IJIOTHOCTU YacTull. [lomydaercs, 4To Haile BpeMs
WK MTPOCTPAHCTBO OIPEACTIACTCA KOJIMYCCTBOM YaCTULl SHEPIUr WKW MATEPUN B UX IIJIOCKOCTAX.
OHM WM CKUMAIOTCS C YMEHBILIEHUEM 3THX 4YacTull (BpeMs M MPOCTPAHCTBO YMEHBIIAIOTCH), WIN
pacCIIUPAIOTCA C UX YBEJIMYEHUEM (BpPEMs U IIPOCTPAHCTBO YBEIMUUBAIOTCA).

B ¢opmyne 7 miorHOCTh YacTull 3Hepruu E u Matepun M B MX IJIOCKOCTAX MPEAIOIOKEeHa
HAaMU MOCTOSIHHOM, & MX KOJIMYECTBO CTPEMUTCSI K OECKOHEUHOCTH BO BpEMEHH t U B ITPOCTPAHCTBE S.
Ortciona, BpeMs ¥ POCTPAHCTBO 3TOW (pOpMYJIBI 7 JOMKHBI PACHIMPATHCS 10 HEKOTOPOU OeCKOHEeY-
HOCTH, OIpe/iesisieMO KBaHTOM CBeTa. Paciipenue mpoucxoauT BOKPYT HYJIEBBIX «TOUEK» BPEMEHH
Y TIPOCTPAHCTBA. § ¢ 2 2

Hasaiite npennonoxum, uyro Hame ComnHue u 3emiis Kak-To J0JDKHBI COOTBETCTBOBATh (pOp-
Mysie 7, HO OHM Yy Hac, Bpofe Obl, MOJYYaloTCsl pa3Ma3aHHbIMU MO IIocKocTsiM. ColHIe — 3TO
Oyner marepuajbHasi SHeprusi mupa IIpocTpaHcTBa BO €ro BHYTPEHHEM BpeMEHH, a 3eMiisl — 3TO
OyleT JacTh MaTepuM MPOCTPAHCTBA, €CJIM pacCMaTpUBaTh UX OTHOCUTENILHO Mupa [IpocTpaHcTBa.
KoHeuHo, 3TO He COBCEM TaK, TaK KaK B HYJIEBBIX «TOUKaX» BPEMEHH U MPOCTPAHCTBA COCPEIOTOUEHA
HeKasi CHJIa, KOTopasi 3aCTaBIIsIeT BCe YaCTHUIIbl SHEPTUH M MaTepUr COOMPAThCsi BOKPYT COOTBETCTBY-
IOLIMX HYJIEBBIX LIEHTPOB. BO3MOXKHO, MOTOMY y HAC MOJIYYalOTCsl CTYIIEHHBIE TUIAHETapHBIE Tesa
ConHue u 3emiist CO CBOMMH BPEMEHEM U IMPOCTPAHCTBOM COOTBETCTBEHHO.

MBbI onmcalti Mpouece «KU3HW», KOTja MaTepUaIbHbIE Tela PaCTyT B CBOMX pa3Mepax 10 HeKO-
TOPOIl OECKOHEUHOCTU B NMPOCTPAHCTBE U MX Pa3syM — MaTepuasibHas SHEPrUsi BO BpEMEHH — TaKKe
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pacTér. B KOHIIe Hallel KU3HU YaCTHUIII BPEMEHU W TPOCTPAHCTBA «IOCTUTHYT» TPaHUIl OECKOHEY-
Hoctu mupa [Ipoctpancta. Torga oHO OyIeT MOMHOCTHIO 3aMOJIHEHO YaCTUIAMU-TIIAHETAMU. DTO

MO’KHO Ha3BaTh YCJIOBUSIMU cMepTH, Korjga Et=MS=oco, nis nannoro yposHsi mupa IIpocrpancrsa.

22
Sss

Teneps pazdepém 0OpaTHBIN MPOLECC ¥ TOMEHsIeM MECTAMH HAITPaBJIEHUE CTPEJIOK B (hopMyJie
[7a], nnst gero coctaBum popmyity [76].

B nanHOM citydae, y Hac Moty 4aeTcsi OIMcaHue «KU3HH IOC/Ie CMEPTH». JTO yke OyIer onuca-
HHUEM IIPOLIECCA CBOPaUYMBaHMs IPOCTPAHCTBA U BpeMeHu B Mupe IIpocrpancrea. Ero MoxHO Ha3BaTh
IIPOLIECCOM PA3JIOKEHUS, KOIJa OHM CBOPAYMBAIOTCA, CTPEMSACH CKATbCS B HAYAIBHYIO «TOYKY».
B KOHIIE «KU3HM TIOCTIe CMEPTH» MPOCTPAHCTBO M BpeMsi OyIyT MOJHOCTHIO «CBEPHYTHIMU», U TIpe-
BpATATCA B MOI00UE «TOUKU». DTO yXkKe MOKHO OINPEAeNUTh Kak ycnoBueM poxaeHus: Et=MS=0.

22
Ss

T HOBBIE ONPe/IeNICHUs TIOYYEHHBIX YCJIOBUIA POXIEHUS U CMEPTH TPeOyIOT CBOETO [Jallb-
Heiero noaTBepxaeHus. OHU, BCE ke, MOTYT OKa3aThCsl He COBCeM TOYHbIMU. Ho Mbl oKa ux npu-
MeM TaKMMH, KAKUMU OHH TOTYYHITUCh.

BO3HUKJIO IOKA YTO-TO HEMOHATHOE B HAIIMX MPEANONIOKEHUSAX O B3AUMOOTHOLIEHUH MEX/1Y
MaTepuil U SHepruen. 31ech BOZHUKAET MOKa YTO-TO €/iBa YIOBUMOE, KaKasi-TO HOBasl UCTUHA MPO-
CUTCSI HA TIOBEPXHOCTh HAIIMX 3HAHUH. A MCTUHA OKA3bIBAETCS1 OYEHb MPOCTOM: KOIa Mbl CIIPOCUM
ce0s1, a KyJa e JeBaloTCs YaCTULIbI TPOCTPAHCTBA U BpEMEHH U3 3Tor (hopMyJibl 70, U KakuM odpa-
30M U OTKy/a BO3HMKAIOT YacTHIbl B (popMysie 7a, Torga Mbl noiméM e€. He Bo3HMKaeT m y Hac
HEKOero KpyroBopoTa 4acTHLl MeK1y STUMH IBYMs (popmynamu? B oHOM ciiydae OHM HAMOIHSIOT
MIPOCTPAHCTBO M BpeMs [7a], B ApyroM cilyyae — OHM CBOPAUMBAIOT MPOCTPAHCTBO U BpeMms [70].
OpnHo pacmmpsieTcst — Apyroe cBopaurBaeTcs. ToJbKo, YTO M KyJa MepeTekaeT U KakuM oO0pa3oM
cBOpauuBaetcs?

JleficTBUTEbHO, TIPYU XKU3HU MBI pa3BuBaeMcs B mupe [IpocTpaHcTBa, a rnocie cMepTé Mbl CBO-
paunBaemcsi B ToM ke mupe [IpocTpancTBa. DT0 03HAYAET, YTO MPU CMEHE HAIpaBJIEHUs CTPEJIOK
B (hopmyrax 7a 1 76 MIOCKOCTH OOUTAHMUSI KMBBIX CYLIECTB HE U3MEHSIOTCS. Pa3BopaunBaThCs U CBO-
paumBaThcsl OyayT Kak (PU3UYECKOE TeNIO MPOCTPAHCTBA, TaK U pa3yM BpPEMEHH. DTO OTHOCHUTENILHO
6oubiiero mupa IIpoctpancTsa +8S.

ITO KacaeTcsi He TOJIKO JKU3HU XKUBBIX CYILECTB, HO U TUIAHETAPHBIX CUCTEM. MBI «IIepeKJIio-
YUIU» CTPEJIKU B (pOpMyJax, a CyIIECTBA U IUIAHETApHbIE CUCTEMBbI MIOMEHSUIM MPOLIECC CTAaHOBJIE-
HUSI Ha MPOLIECC pa3fiokeHus1, POpMUPOBaHUE Ha pachOpMHUPOBaHKE. DTO TOJIBKO Havajla ONUCAHUS
JAMHAMUKH KU3HU KUBBIX (popM U cymiecTB Mupa IIpocTpaHcTBa, KoTopoe eme TpedyeT 3HaunTe b-
HOH JOPabOTKH.
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EsTt2 = MM S? [7a]
rae, Es — 3To matepuanbHana saHeprua mupa NpocTtpaHcTea;

t? — 3TO NNIOCKOCTb BHYTPEHHEro BpeMeHu Mupa
MpocTpaHcTBa;

M — aTO maTtepua mupa lNpocTpaHCcTBa;

S? — 3TO NNOCKOCTb BHYTPEHHEero NPoCTpaHCTBa MUpa
MpocTpaHcTea;

T — 370 3HaK KOIMHECTBEHHOIO YBE/IUYEHUA.

EsJ 12 = Ms.,S2 [76]
rae, Es — 3To maTtepuanbHan 3aHepria mupa lNpocTpaHcTea;

t? — 370 NNOCKOCTb BHYTPEHHEro BpemMeHu MuUpa
MpocTpaHcTBa;

M; — 310 maTtepua mupa [1pocTpaHCTEa;

S? — 3TO NNOCKOCTb BHYTPEHHEro NPOCTPaHCTBa MUPa
lNpocTpaHcTBa;

J/ — 3TO 3HaK KONMYECTBEHHOIO YMEeHbLUEHWUA.

3a3epkaibe MaTepun

Ecmm cymecrByer paciumpenue B mupe I[Ipocrpancrsa [7a], TO Mbl 3TO Ha3blBaeéM KU3HBIO,
a ecim 310 Oyner pacmmpenue B mupe Bpemenu [10a], To «Ku3HBIO TIOCNie cMepTH». MBI MOXeM
00beIMHUTH 3T ABE (POPMYJIbI B €IMHOE 1IeJI0e: €ClIU eCTh paciiuperue B [IpocTpaHCcTBe, YTO Mbl
Ha3bIBAEM JKH3HBIO, TO, TOXKACCTBEHHO €MY, CYIIECTBYECT CY’>KEHUE BO BpeMCHI/I, YTO MbI Ha3bIBa€M
«KU3HBIO TIOCIIe cMepTH». Ho 37ech MbI MOKEM OIIMOAThCs, OO BIOJIHE MOXKET CYIIECTBOBATH OHO-
BpeMeHHoe pacipenue kak [IpocrpancTBa, Tak u Bpemenu. [JaBaiite 310 60nee cepbE3HO Uccrie-
IOyeM.

Panee mbI onvicanu B hopmysiax 7a u 70 KpyroBopoT BpeMeHH M mpocTpaHcTBa B Mupe [Ipo-
CTPaHCTBA, a TeTlepb HaM HEOOXOOMMO C/eNaTh TO Ke camoe [isi Mupa BpemeHu, rie TOUHO Tak ke
MMEIOT MECTO CBOU coOcTBeHHble BpeMsi — T u mpoctpaHcTBo — s [10a u 106]. ITonpoOyem Temnepb
OIKCATh PACIIMPEHUE BHYTPEHHUX BPEMEHU U MPOCTPaHCTBa B Mupe Bpemenu, nouacraBus B op-
MYJly 10 CTPECJIKH, YKa3bIBaIlOIUE HAIIPABJICHHUA NBWKXCHUSA WU CTAHOBJICHHUA C paClIMPEHUEM, WU
CBEPTBIBAHUS C CYKEHUEM.

B ¢opmysie 10a mbl osryumiv nporecc aHaJIorM4HbIi Ipoleccy ku3Hu B Mupe IlpoctpaHcTsa,
HO 3TO y’ke Oy/ZIeT IPOIIeCcC MOTYCTOPOHHEN KU3HH, a 3HAUUT, ITO ykKe OylIeT KU3HbI0 B MHpe Bpemenu
WIN KU3HBIO TIOCIIE cCMepTU. MBI TOUHO Tak ke Moy4yaeM (PU3NYecKylo (pOpMy U3 YacTHILl SHEPIUU
BpEMEHHM M HE MOXEM OTKa3aThbCsl 37€Ch OT pa3yMHOUN (popmbl, Kak BTOpor 4actu (opmysnsl 10a.
MBsI nosryyaeM KHMBOE SHEPreTUUECKOe CYILECTBO MKpa BpemMeHr HuueM He OTIMYalolerocst oT Hac
Y UMEIOILIETO JIBE CBOUX (DOPMBI: SHEPTETUYECKYIO U pa3yMHYI0. TOIBKO OHO KUBET B MUpe Bpemenu,
B JIpyroy IUIOCKOCTH OTHOCUTENBHO Hac. MimeeT iu oHO nipaBo Ha cyiectBoBanue? He B 31u s noty-
CTOPOHHUE COCTOSIHUSI IEPEXOASAT MOCJIE CBOEH CMEPTH CYLIECTBA, CUCTEMBI U (POPMBI IO OKOHYAHUIO
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*u3HU B Mupe [IpocTpancTBa? 10 Ja€T HAM BO3MOXKHOCTb HIOHSATH, & UTO K€ MPOUCXOAUT C HAMU
nocsue cMeptu?

BrioiiHe BO3MOKHO, UTO TIOCJIE HAIllel CMEPTH YacTHUIlbl U3 hopMyIibl 70 miepeTekaior B op-
Myiny 10a. B Haiem npeanosioxeHnu BO3HUKAET SIBHBI KPYrOBOPOT YacTHLl Mexay mupamu I1po-
crpaHcTBa U Bpemenu, Matepueil u DHeprueil. Torna Heslb3s OTPUIIATh HAJTMYKUS M OOPaTHOTO KpPy-
TOBOPOTA, KOTOPBIM JAIOT YACTHUIIBI yKe JJIs HAIllel OOBIYHOM KU3HU. UTOOBI 3TO YBHUIETH, AaBaliTe
MOMEHsIeM HalnpaBJieHue CTpesiok B hopmysie 10a v B 3ToM cirydae Mbl monyunm ¢opmyiy 106:

Mo HamMM MpeanoNIokKEeHUSAM 3TO yxke OyIeT «CcMepTh» B MUpe Bpemenu, a ajis Hac 310 Oyaer
MaTepuaibHOe «poxJeHue» B mupe IIpoctpancTtBa. Mbl monmyyaeM mociie poxkIEHHUs CykKalollee
BpeMs U IPOCTPAHCTBO MUpa BpeMeHu, To ecTh — 3TO TO ke caMoe pa3JiokeHHe Tena ToIbKO Bo Bpe-
MeHH. Britekarorye yactuiisl u3 gopmyiisl 100 BOMHE MOTYT «BTeKaTh» B popmyily 7a, rae OHU
MOTYT CTaTh YacTULAMM, KOTOpBIE JAlOT HaM HOBOE paciivMpeHue B mupe IIpocTpaHcTBa M HOBYIO
KU3Hb.

Bo3HuKaeT HOBBII KpYrOBOPOT IIPY pa3/IoKeHUH SHEPreTUYECKOro Tesia Mupa Bpemenu, nepe-
Xofsiiee B KU3Hb MaTepuasibHOro teiaa mupa [IpocrpancrBa. Takum oOpa3om, CMepTh SBISIETCS
WCTOYHMKOM [U151 )KM3HU B JIpYrod miiockocTd. OHa NojyyaeTcsl He TakOW CTpalIHOM i Hac, Kak
Y JIJ151 TUTAaHEeTapHbIX cucteM. JlapaiiTe MpOBEpUM 3TO Ha OHOM U3 IUIAHETAPHBIX CUCTEM.

M s2= E; T2 [10a]
roe, Er — 310 aHeprua mupa BpemeHu;

T? — 3TO NNOCKOCTb BHYTPEHHEro BpeMeHU Mupa
BpemeHu;

My — 3TO 3HepreTU4yeckana matepua mmpa BpemeHu;

s’ — 3TO NIOCKOCTb BHYTPEHHEro NpoCcTpaHcTBa MMpa
BpemeHu;

"= 3TO 3HAK KONMYECTBEHHOIO YBEIUYEHUA.

M s’= E;l, T? [106]
roe, Er —3To aHeprua mupa BpemeHu;

T? — 3TO NNOCKOCTb BHYTPEHHErO BpeMeHW MMUpa
BpemeHu;

M — 3TO 3HepreTu4eckana matepua mupa Bpemenu;

s’ — 3TO NNOCKOCTb BHYTPEHHEro NpocTpaHcTea Mupa
BpemeHu;

J/ — 3TO 3HaK KONMYECTBEHHOTO YMeHbLUEHMUSA.
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KpyroBopoTnl :KkM3Hb U CMEpPTH

Jlst Toro, 4TOOBI HAM JTyYIlle TIOHSTH CMBICIT TIOSIBUBIIMXCS MTPEATIONIOKEHH, 1aBafiTe TOIIbI-
TaeMcsl COEMHUTh UX B €IMHYI0 cucteMy. KOHEUHO, U1 3TOro HaM NpUIETCA BHISIBUTH B HEN TIPO-
CTPaHCTBO M BPEMs M HAUTHU BHYTPU HEE UX B3aMMOCBA3U. EcrectBeHHO, Martepus u DHepruu 3ep-
KaJIbHBI OTHOCUTEJIBHO APYT Apyra. TO 3HaYMUT, YTO OHU TOKAECCTBEHHBI U 3aBUCAT TOJIBKO OT HALLIEW
TOUKM 3peHHs, TOUKHM HaIero HadmoneHusi. Bo3MOXHO, Y4TO M MX YaCTHIIBI — OTHU U T€ K€, TOJIBKO
pacronaraioTcsi B pa3HbIX IUNIOCKOCTSIX, OT Yero OHM MPUOOPETAIOT 3epKaJIbHbIe CBOMCTBA. 3HAKH MPO-
CTPAHCTBA M BPEMEHM B MX CUCTEMax MOTYT ObITh KaK MOJIOKUTEIbHBIMH, TaK ¥ OTPULIATEIbHBIMHU.

Teneps faBaiiTe npeacTaBUM ceOe, 4TO Mbl IMeeM OJHOBpeMeHHO 1 Mup IIpocTpaHcTBa, 1 MUp
Bpemenu (pucyHok 3), uto Hamm popMyiisl 7 1 10 paboTaloT Kak Obl OTHOBPEMEHHO U MapaJlJIeNIBHO.
Ha stom pucyHke 3 Mbl OJHOBPEMEHHO M CTPYKTYPHO pasMecTuiu jiBa Oombimmx mupa: [Ipocrpan-
crBa (+S) u Bpemenu (+7T), caenaB ux noka IjIOCKUMM.

Kak o6pasyercst mup [IpoctpancTBa Ha pucynke 3? ['panniia mupa [IpoctpancTsa oOpasoBaHa
SHepreTuyeckoi Matepreit (M), a BHyTpeHHee HaloJIHeHHe TPOCTPAHCTBEHHOM cephl OyaeT mate-
puanbibiM (M). Tlonmyumnack kak Obl qBOMHast «cepa» [IpocTpaHcTBa +S, MPUYEM 3HAK YACTHIL
OKa3bIBAETCSl Pa3HBIM. DTO O3HAYaeT TO, YTO MEXJy HUMHU Ha MX I'paHUIAX, Kak B OECKOHEYHO-
CTH, TaK M Ha HYJEBbIX OTMETKAaX, BO3MOKHO BO3HUKHOBEHME Pa3psfia, TO €CTh NEPEXOM U3 OIHOU
YacTuIipl B Apyryio. TouHo Takum ke oOpasom Oyaer odpasoBaHa «cepa» Bpemenu +T. Ona nomy-
yaeTcs ABOMHOM U pa3HO3apsAA0BOM. 3[€Ch TaKKEe BO3MOKHO BOZHMKHOBEHHUE pa3psda U NepeTeKa-
HUSI YaCTHI] U3 OJJHOW MaTepUH B APYTYIO, IPUYEM HAIPABJICHUE MEPETEKaHUsI MOXKET OBITh JIIOOBIM
U J1aXe MapaJuIeIbHBIM. T g

Celiuac HaM yaJIOCh HATHU HEYTO CBSI3AHHOE C SHEPrUer KU3HU MaTepuasibHbIX hopM. Benp
TaKOM JIJIMTEJIbHBIMA MEPETEKAIINMI pa3ps/i SHEPTUM U MaTepuid, BOBMOXKHO, U JAET SHEPIUI0 A
KM3HM MaTepuanbHOM (pOpMBl. be3 3Ton sHeprum Mbl HE MOXKEM T'OBOPUTH O KU3HU (PU3MUYECKUX
dopm. lasaiite nonpodyer coeuHuTh hopmybl 7 1 10 B mapaiiensHoi padote B Tadmuiie 3.

B nentpe Tabmmpt 3 3anucansl popmysiel 7 1 10, BbIIIE M HUKE UX 3alMCaHbl COOTHOLIEHHS
MX BHYTPEHHUX BPEMEHM U IIPOCTPAHCTBA COOTBETCTBEHHO. CaMbIM MHTEPECHBIM ISl HAC cernvac
SIBJISIETCS TO, UTO HAIIIE TPEThe SMUHUIHOE YCIIOBUE «padoTh» (popMyst 7 1 10 HAKOHEI-TO MPOSBUIIO
ce0s1. Mbl BUIUM, YTO IPU PaBEHCTBE BPEMEHU U IPOCTPAHCTBA OHU MOTYT IIEPEXOMTH JIPYT B Apyra.
U3 «cdepwi» [IpocTpaHcTBa nepexos yactuil B «cepy» Bpemenu Oyaer npoucxonuTh, Halpumep,
TaK: MaTepuaJbHas YacTHULIA TPOCTpaHcTBa MS npy niepexoie U3 MpOCTPaHCTBa BO BPEMSI CTAHOBUTCS
yactuuen sHeprud Ms yxe «cdepsl» Bpemenu. TouHO Tak xe sHepreTnyeckas yacruua Et nepeit-

nét B «cepy» Bpemenu uactunieit ET, u HaoOopoT. [laBaiite normsiTaeMcst HOHATh, KAKUM 00pa3oM

TaOmuna 3 BIUsET Ha Hally JKU3Hb? ¢ T g T 2222

Mpl cunTaeM, 4TO KMBEM Ha MPOCTPAHCTBEHHOM I1aHeTe B mupe IIpocrpancrBa +S, TO ecTh
YCJIOBHE HAIIIero poKAeHUsI Ha IJIaHEeTe MOXeT ObITh cleayomum: (popMyna 7 — mycrasi, a ¢popmyJia
10 HanonHeHa yactuniamMu mupa Bpemenu +T u nogonuia B HEM K KoHIy cBoed ku3HU. [Ipouecc
Halei oObIYHOM JKU3HU OMUChIBaeM Tak: popmyna 10 yepes JieByI0 4acTh TaOMMIIBL 3 TIOCTENIEHHO
nepeTekaeT B hopMyily 7, KOTOpasi HanosHsAeTcs yactuiaMmu Marepuu, omnycromas popmyay 10.

VYcnoBust cmeptu B mupe [IpoctpanctBa OyayT Takumu: ¢popMyiia 7 HaloJIHEHa YacTUIAMU
MOJTHOCTBIO, a popmyina 10 — mycTasi. Y Hac He XBaraer elié OHOro Kpyropopora B 3Tux popmyrnax,
Y OH OyJeT OIUCBHIBATHCS TAK: YACTHUIIBI (hOPMYJIbI 7 MOCTENIEHHO, Yepe3 MPaBylo YyacTh TaOIUIIB 3,
nepexoAt B opmyny 10, koTopasi Ternepb HANOJHSETCS UMH. Y HAC CHOBAa BO3HMKAET MOHSATHE
«KW3HM TI0CTIE CMepTU» B MUpe Bpemenu.

MBI MHOTO TOBOPUJIM 00 OTHOCHUTEJIBHOCTH TPHU PACCMOTPEHHH «paboThl» CBOMX (hOPMYIL
Ha pucynke 4 npencraBieHbl TpU OTHOCHTENIbHBIE TOUKU 3PEHHSI, KOTOPbIE COOTBETCTBEHHO Ipe[-
craBysioT coboit: mup [IpoctpancTBa (puc. 4a); mup Bpemenu (puc. 40); Bue mupoB [IpocTpaHcTBa
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1 Bpemenu (puc. 4B). Eciiu Habmonenue Benércs u3 mupa [IpoctpancTsa (puc. 4a), TO MBI ©IMeeM
Touky HaOmozneHusi B [IpocTpaHcTBe, TO €CTh Hally OOBIYHYIO MPOCTPAHCTBEHHYIO TOUKY 3PEHHUS.
B 3TOM ciydae ckopocTh cBeTa B mpocTpaHcTBe Oyzer paBHa C, a Bo BHyTpeHHeM BpemeHu — C.
Ecnu, Huuero He n3MeHsisA, MPOCTO MIePEHECT! TOUKY HaOmoaeHus B Mup Bpemenu (puc. 40), To y Hac
yXKe 0 TAKOMY 3Ke TIPHHITUITY 00pa3yeTcsi TOUKa 3peHus U3 Hero. Torga cCKopocTh cBeTa B HEM OyrieT
pasHa C, a B mpoctpancTBeHHOM cektope C. Eciu Mbl BBIHeceM TOuKy HaOmoeHnst BHe MupoB [po-

CTpaHCTBa ¥ BpemeHH, TO MbI OJIy4HM HEUTO €IMHOE, KOTopoe coeuHseT B cede u [IpocrpaHcTBO

u Bpewmsi. CkopocTs cBeTa B 000MX TUIOCKOCTSIX Oyzer paHa C. 02021

HOquaeTCH, YTO BCE HAIIX OIIPEACTICHUA CBOICTB HaCTull 110 IJIOCKOCTAX OKA3bIBACTCA UJIIIO-
30PHbIMH. Hx CBOﬁCTBa, KaK " INOHATUA KU3HU U KU3HU IOCJIE CMEPTHU, NMOIYYIaAIOTCA MOJIHOCTHIO
OTHOCHUTECJIbHBIMMU.

EAMHEHWe NNOCKOCTel NPOCTPAHCTBA U BPEMEHM

Tabnuua 3
Kpyrosopot yactuy mexay MNpoctpancteom u Bpemenem
C=T/s «Cdepa»
=1 | 2 MT52= ETT*: [10] ¢! s/ra1 BpemeHu
Est*=M,S* [7] «Coepa»
C=5/t MpocTpaHcTea
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OTHOCUTENBHOCTE TOYKKM HabnwaeHus

2 C
? 0 ¢ ¢ L -

Puc. 4
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I'napa II1. B3anmoaencTrBue Mex 1y
IIpocTpancTBoM 1 Bpemenem

JI71st TOro 4TOOH J1ajiee UCCe0BaTh BO3HUKIIME KPyroBopoTsl Mex 1y [IpocTpancTBom 1 Bpe-
MeHEeM, HaM HEOOXOIMMO OITYCTHUTHCSI B CBOMX 3HAHMSIX B HaIll MaTepUAIbHBIA MUP U TOUCKAThH
OTBETHl B HEM. B Hayke yxe cyuiecTByloT 3HaHUsI 0 COMHEYHOH cucTeme, IjIaHeTe 3eMJis, aToMe
Y OHU MOT'YT WJIM TIOATBEPIUTD MTPABUIBHOCTD HAILIETO UCCIIEJOBAHUS WM ONPOBEPrHYTh ero. Ecnu
AENCTBUTENIHHO CYIIECTBYIOT KPyroBopoThl MUpOB [IpocTpaHcTBa 1 Bpemenu mesxy coOoi, To, 3Ha-
YUT, OHU JIOJKHBI CYILIECTBOBATh BHYTPU KaXkJOM IUIAHETAPHOM CUCTEMBI, B KaXJOM aTOME U Aaxe
B JTIOOOM 4YesioBeKe. 371eCh Mbl M JJOJKHBI Oy[IeM TOIBITATHCS UX OTHICKATh.

JI71s1 TOro 4TOOBl TOUHO OTBETUTH HA STU BOIPOCHI, JaBaiiTe MOMPoOyeM CHavyasia pa3ooparbCes
B IJ1I0CKOCTAX MUPOB [IpocTpancTBa 1 Bpemenu, B koTopbix oHU (popmupyioTcs. [Toka Mbl He moiiMeéM
9TO, HAM HeJb3sl OyIeT OCO3HATh — BEPHBIM JIM Oy/IET Hallle TPeINoIoKeHNe U HeT?

Yacruupl mupa IlpocrpancrBa

JlaBaiiTe mormsTaeMcsl MOHATb, XOTs Obl, NMpUHUMIBLI CTPYKTYp [IpocrpancTBa M Bpemenu
B TPEXMEPHOM HM3MEPEHUM M OINpEedeInThb, KAKUMHM OBbIBAIOT MX 3HAKOBblE 3HaueHUs? Mbl O4YeHb
yacTto ccputaemcs Ha HuX. C 3TUMM NOHATUAMHU KECTKO CBA3aHBI CWJIA TPABUTALIMM, 3aps/ibl MaTe-
pyid, Ha4aJIbHBIE (pa3bl COCTOSHUM KBAaHTOB CBETA, IOHATUS XU3HU U CMEPTH. [laBaiiTe ¢ 3TOM LIENIbIO
COCTaBUM PUCYHOK 5.

ITocmorpute Ha pucyHok Sa. Ha HéM npencrasieHa cucrema u3 Tpex koopausar IIpocrpan-
crtBa. OHa OMUCHIBaeT HEKOTOPHI «00BEM» Matepru MS B IIpocTpaHcTBe, MyCTh TIOKa HEMOABUK-
HBIIA. 37eCh HET HMYErO CBEpXbECTECTBEHHOTO. DTO OOBIYHAS JEKapTOBasi CHCTEMa M3 TPEX KOOp-

AWHAT, IBE€ U3 KOTOPbIX o6pa3onT «IIOCKOCTB>» MPOCTPAHCTBA S, a TpEThbA KOOpAWHATA YKa3bIBACT

Ha KOJIMYECTBEHHYIO BEJIMUMHY YacTUL Marepun M. g ¢ 22

Panee Ham ynasnoch NoHATH, uTo 11ockocTH [IpocTpancTBa 1 Bpemenu — B3auMHO-NieprieHan-
KyJIsIpHBIe MexIy coOoi. Torna u ocl MaTteprasbHbIX U SHEPreTUYEeCKUX CUJI — B3aUMHO-TIepIIeH-
JMKYJISIpHbIE, TOXKIECTBEHHO JIEKTPUYECKMM M MarHUTHBIM CWJIaM KBaHTa cBeTa. [laBaiite Tenepb
MIOCTPOUM HOBYIO CUCTEMY KOOPIMHAT U3 TPEX KOOPAMHAT, HO yxke Ui Bpemenu. DTo OynyT aBe ocH
0003HavaloIIHe MIOCKOCTh BpEMEHH t ¥ O[JHA OCh BeJTMUMHbI 9Hepriu E. Mbl onyunM Ha pucyHke 50

00bEMHOE HepreTrueckoe Teso Et, To ke MoKa HenmoaBMKHOE BO BpeMeHH. 3/1eCh HUYero HOBOro

22
OTHOCHUTECJIbHO PUCYHKaA 5a MBI HE MOJy4YnJIin. ss

Tenepp MonbITa€MCsl OCYIIECTBUTh COEAMHEHHE «IUIOCKOCTE» IMPOCTPAHCTBA C MaTepueil
CO BPEMEHEM U €ro SHepruei 1 Bce OHM OylyT HaxomuThCsl B OoibieM mupe Ilpocrpancrsa. s
9TOr0 CMOJIEJIMPYEM MX OOLIYI0 CUCTEMY M3 TPEX KOOPAMHAT M MOKaXeM e€ Ha PUCYHKe 5SB. Y Hac
MOJTyYWJIOCh HAJIO)KEHUE ITUX ABYX KOOPAMHATHBIX CUCTEM U UX Tell.

KoHeuHo, 3T0 He COBceM MPaBMIIBHO, TAK KaK caMa CUCTeMa TaKMX KOOPAMHAT yke Oy/ieT cooT-
BETCTBOBATh YETBEPTOMY M3MEPEHHIO, YTO TOBOPUT O BPAIIEHUH MX IIEHTPOB MEXy COOOM, a MBI €€
TbITAEMCS TIPE/ICTAaBUTh B TPETheM M3MepeHUH. Takyio cucteMy HEBO3MOKHO OTOOpa3UTh Ha IJIOC-
KoM pucyHke. OH1 00e OyayT CIOKHBIM 00pa30oM B3aMMOZAEHCTBOBATh YT ¢ ApyroM. Bo3mosxkHo,
SHEpreTUYecKast CUCTeMa KOOpAMHAT OyIeT BpalaThCsl OTHOCUTEIRHO MaTepHAIBHON CO CKOPOCTBIO

C, cormnacuo opmysie 1 DitHmTelHA 1 HA0O0POT. [Tpr 3TOM Y HUX, BO3BMOKHO, He Oy/IeT COBMEIIEH-

HBIX HYJICBBIX 3HAYEHUM. 2

Tenepp NONIEM aiee 3TOrO U, ISl MPOCTOTHI IOHUMAHUSI M JIy4IlIero npeacTaBieHus Mmpo-
CTPAHCTBEHHBIX U BPEMEHHBIX TeJl, BO3bMEM Hekoe nojooue COMHEYHOI CUCTEMBI C OIHOM Bpaliaio-
niericst Bokpyr ConHua riaHetoid. MarepuasibHO B POCTPAHCTBE (PUCYHOK 6a) 3TO BBINIAIUT TaK:
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CornHile HaXOOUTCS B LIEHTpPE, a IJIaHeTa BpalaeTcsi BOKPYr Hero B 0Opa30BaHHOM IPOCTPAHCTBE
B MaTEpUAILHON CHCTEMe M3 TPEX KoopAWHAT. Bcé 310, Bposie Obl, MOHSATHO OTHOCUTEIBHO HAIIIEro
MaTepUaIbHOIO IPOCTPAHCTBA, rae CosHIIe HaXOAUTCS B LIEHTPE, a IUIaHEeTa BpalaeTcsl BOKPYT HEro.
Tenepb nmonpoOyeM CMOAEIMPOBATH TAKYIO K€ CHCTEMY B IJIOCKOCTH BPEMEHH.

Bo BpeMeHHOI cucteMe 13 TPEX KoopaArHAT (PUCYHOK 60) OTCYTCTBYET IIIOCKOCTb MTPOCTPaH-
CTBa, HO TaM €CThb IJIOCKOCTb BPEMEHH t. 3HAUUT, IPOCTPAHCTBEHHAS IUIAHETa JOKHA OKa3aTbCs
B LIGHTPE ITOU CUCTEMBI, TaK KaK IPOCTPAHCTBO, I/Ie OHA BpalllaJlaCh OTCYTCTBYET. 3[€Ch €T0 IPOCTO
Het. Hame CosHue — 310 Heprus Bo BpeMeHH. Teneps OHO JOIKHO BpalllaThCsl BO BPEMEHU BOKPYT
HYJIEBOTO IIEHTpa MPOCTPAHCTBA. DTO Oy/IeT 3epKaJIbHOE OTOOpakeHHe MPOCTPAHCTBEHHOM CHCTEMBI
pucyHKa 6a. MOXHO MO3TOMY MpPeanoiokUTh, yTo CONHIE JOMKHO BpallaTrbecsl B INIOCKOCTH Bpe-

MEHHU pUCYHKa 60, KaK Hallla IUIaHeTa — B IPOCTPAHCTBE PUCYHKa 6a. 2

[Monmyyaercst oueHb MHTEpecHas! KapTUHA: Ha pucyHke 60 ConHIle BpamiaeTcsi BOKPYr Hamlei
IUIAaHETBl; 3eMJIl HAXOOUTCSA B LIEHTPE SHEPrETUYECKOM BPEMEHHOUM CUCTEMbI U3 TPEX KOOPAMHAT.
ITpaBBIMU MOTYT OKa3aTbCs U T€, KTO yTBEPKJaJ, YT0 3emils Bpamaercs Bokpyr ConHua (pucyHoOK
6a), 1 Te — yto CoJHIIe Bpalaercsi BOKpYr 3eMid (PUCYHOK 60). DTOT mpoLecc MOXET POXOAUTb,
NOXaJTyd, OMHOBPEMEHHO.

JaBaiiTe nonpoOyeM COeJUHUTb ITU JIBE CUCTEMBI B OJJHY U MOKaxeM e€ Ha pucyHke 68. Ham
TPYIHO MPEACTaBUTh ce0e OIHOBPEMEHHBII Mpoliecc BpalieHus iaHeTsl 3emis 1 CoHLa BOKPYT
APYT Apyra u, Ipy 3TOM, OJTHOBPEMEHHOM HaxOXJEHUM UX U B LIEHTPE CUCTEMBbl, U Ha OopOuTe, Bpa-
IAIOIIMMHUCA BOKpYr Hero. Eciu cucteMa nmpocTpaHCTBa MMEET CBOM TPU M3MEPEHHs, a CUCTeEMa
BPEMEHU MMEET CBOM TPU U3MEpEHHsl, TO UX COeIMHEHHE JAET yXke YeTBEPTOE, €ClIM He Oolblliee
n3Mepenue. [lomydaercs oueHp MHTEPECHAs KAPTUHA ¥ OHA BBIIVISAUT HA PUCYHKE OB JOBOJIBHO ITpaB-
A01nogo0HO0. Mbl MOXeM IPeINoIOKUTb, UTO COITIACHO (hopMyJie 7, pacCTOsTHUE MEXIy ABYMs HyJle-
BBIMU OTMETKaMH cucTeM OyaeT paBHO ckopoctr cBeta C. MbI MolyuyaeM HeKoe HayajabHOe KBaHTO-
BaHME 3THUX JIBYX CUCTEM IO CKOPOCTU CBETA.

Tenepp nonpoOyeM pelmTh 3aJady cO 3HAKaMH ITPOCTPAHCTBA U BpeMeHHU. [1Jis1 4ero BO3bMEM
IIPOCTPAHCTBO, MO0 OHO HECKOJIBKO OJMXKE HaM, U MPEIIOI0KUM, YTO IIPOCTPAHCTBO, B KOTOPOM MbI
KUBEM, 1J151 HAC — MOJIOKUTEJIBHOE. DTO, KOHEYHO, OTHOCUTENIbHO. OHO Takke MOXET ObITh OTpULIA-
TEJIbHBIM, €CJI1 PACCMOTPETh €r0 OTHOCUTEJIBHO JPYroM TOYKHM OTCYETA. 3HAK MPOCTPaHCTBA OIpe-
AeNsieT HallpaBJIeHUe BpallleH!s IUIAHEeThl U He Oosiee Toro. IMEHHO OHO BpallaeTcsi BMecTe ¢ Iula-
HeToi 3emiisi BOKPYT yoaa€HHOro HeHTpa. [lompoOyiite Teneps mpeactaBuTh cebe OTpUIIaTeIbHOE
ITPOCTPAHCTBO -S.

ITouemy mbI BIpyr 0 HEM 3aroBopwin? OTpULATEIBHOE IIPOCTPAHCTBO -S JIOJDKHO BpallaTbes
B JIPYT'yI0 CTOPOHY OTHOCHTEJIBHO TOJIOKHMTEIBHOTO MPOCTpaHCTBa +S. OOBIYHO Mepexol] U3 OTpH-
LaTeJIbHBIX B MOJIOKUTEbHBIE 3HAUYEHUs1 M HA0OOPOT COMPOBOXKIAETCS MEPEXOJOM UYepe3 HyJIeBble
Y, KaK HaM yAaJIoCh MOHSATh, OECKOHEUHbIE 3HAUEHUsI JAHHOW CHCTEMbI. DTO 3HAYUT, YTO AJIsl TOTO,
YTOOBI IEPENUTH U3 TIOJIOKUTEIBHOTO B OTPULIATEIbHOE IPOCTPAHCTBO, HAM HAJI0 WJIM [Iepeceyb HyJle-
BYIO OTMETKY 3THX MIPOCTPAHCTB, «TOUKY» UX COEMHEHHUsI, UM MX TPaHMIIBI OecKoHeuHocTer. Obs-
3aTeJIbHO JJOJDKHA CYILECTBOBATh Hy/eBasi TOYKa 0OOMX MPOCTpaHCTB. OHM Kak Obl pacnpocTpaHs-
10TCS U3 He€. TOJIBKO MONOKUTEBHOE IPOCTPAHCTBO BPAILIAETCS B OJIHY CTOPOHY, & OTPHULIATEIbHOE —
B Apyryo. OHM MOTYT OHOBPEMEHHO WM PACILUPATHCS, MU CKUMAThCA.

To4dHO Tako# e NpuHLUN OyneT 3ajlokeH B Mupe Bpemenu. Bc€ Bblllle cka3aHHOE COOTBET-
CTBYeT M eMy. TOJIbKO YacTHIIbl Y HETO SHEPreTUUYeCcKue 1 IUIOCKOCTh BpallleH!s] — MepIeHJUKYJIsAp-
Hasl IJIOCKOCTH BpauieHus mupa [IpoctpancTBa. 1o npeacraBieHre CUCTEM MTPOCTPaHCTBA U Bpe-
MEHH Ha PHCYHKE OB MOy YHIIOCh O0Jiee CHMBOIMYECKUM, YeM PEeaIbHBIM M HaM TPEACTOUT ero Oosee
NOAPOOHO MCCIIEI0BATb.
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EamHeHune chep MNpocTpaHcTea u BpemeHu
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EAvHeHne nnaHeTapHbIX CUCTEM

Puwc.6

Bpamenne yacTuubl Matepun

JlaBaiiTe TIOKa OCTaBMM B TIOKOE€ CUCTEMBI M3 TPEX KOOPAMHAT U TIOMbITaeMcs Oosee mogpoOHO
TIOHSATH TTPUHIIUIIBI «OOpAIleHUsT» JacTHIl Mesxay mupamu [IpocrpanctBa u Bpemenu. VX kpyroso-
POTHI TOMOT'YT HaM ITyOXe MPOHUKHYTh B TAWHBI HAIIIEH KM3HU, )KU3HH JKUBBIX CYIIECTB U IJTaHETap-
HbIX cucteM. OHU IOMOTYT HaM MCCJIEA0BaTh CTPYKTYpPhI IUIAHETAPHBIX TeJ U JIyYllle IOHATh MPUH-
LUIbI UX BpallleHuid Mexay Mmupamu [IpocrpanctBa u Bpemenu.

Wrak, npu nccnenoBanuu popmyibl 1 DiiHIITEHA, Mbl IPUILIA K BBIBOLY, YTO CYIIECTBYET
«chepa» TIpocTpaHcTBa, B KOTOpOH «padotaer» e€ pa3BépHyTas opmyna 7 u «chepa» Bpemenu,
B KOTOpO# pabotaer e€ paseépHytasi ¢opmyna 10. B nenrtpe sroir «cepoi» [IpocTpancTBa, Kak

MOKA3aHO Ha PUCYHKE 7a, OKa3bIBAETCS CIYCTOK MaTepUaIbHOM SHEPIUU B IJIOCKOCTH BpeMeHu — Et,

22
a BHYTpU «cepbl» pacnoyiaraercsi MaTepusi B pocTpaHcTBe — MS. ¢

B nenTpe «cepbi» Bpemenn Haxoautcs HyseBas Touka O ero BHyTPEHHEro POCTPAHCTBA, I/e
IIPOCTPAHCTBO OTCYTCTBYET M PABHO HYJNIO. A pa3 €ro B CUCTEME HET, TO B Hell 00s3aTeIbHO OyaeT
MMETh MeCTO BHyTpeHHee BpeMs. HyneBywo Touky «cgepbl» [IpoctpancTBa Mbl 0003HauuM Kak (.
BHyTpu €€ oTcyTCTBYeT BHyTpeHHEe BpeMs, Ilie OHO U OyzaeT paBHO Hy:o 0. BHyTpu He€ cocpero-
TaYMBaeTCsl BCS MarepHasbHasi SHeprus Bo BpeMeHu Et u B KOTOpo#l HeT npocTpaHcTBa. Matepus
M pacnonaraercsi B IpOCTPaHCTBE S [I0 €ro IPaHUIbl, KOTOPYIO Mbl 0003HAYMM KaK OECKOHEYHOCTh
npocrpaHcTBa — co. HyneBast Touka BpeMeHu 0, pearnooKUTeNbHO, SBISETCA OJHUM U3 MOITI0COB

HeKoToporo VIcTouHrKa, KOTOPBIN CO3AAET U OIEPKUBAET 3Ty cucteMy IIpocTpaHceTBa. s TTgss T 22
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STOT MOJIIOC UMEET OIPEIEIEHHBIN 3HAK COCTOSIHUSI HECMOTPSI Ha TO, YTO 3Ta TOUKA MOKET
SIBJISIThCSL HYJIeBOM Toukoul. OHa, BCE ke, UMEET OIpENeIEHHBIN 3aps]] MaTepUaIbHONW SHEPruu
BO BpeMmeHH. Ecim 370 Tak, Toraa A0/KHA ObITh €€ MOJHAs 3epKaJibHask IPOTHUBOIOIOKHOCTD, TOTAA
BO3HMKAET TaKOe MOHSTHE KaK HyJIeBasl TOUKa mpocTpaHcTa 0, KoTopasi I0KHA Obl SBIATHCS BTO-
PBbIM IOJTIOCOM 3TOTO UCTOYHHUKA. ¢

Ha pucyHke 7a B 3TOl IPOCTPaHCTBEHHOM «chepe» Mbl IOKa e€ He HaOmogaeM. B Heil Bo3MOx-
HBIM BTOPBIM TIOJIIOCOM UCTOYHHKA OyIeT rpaHuIia OECKOHEYHOCTH MPOCTPAHCTBA 00. BeCKOHEYHOCTh
MIPOCTPAHCTBA U HOJb BPEMEHHU, KaK €r0 MUHUMaJIbHasi OECKOHEYHOCTb, SIBJISIOTCS MEXIY COOOM
AByMs1 MOJI0OCAaMM MCTOYHMKA. OHM MMEIOT pa3Hylo MOJSIPHOCTh (IIPOCTPAHCTBO U BpeMsl), Yepes
KOTOPBIE BO3MOXHO BO3HUKHOBEHHME HEKOETO pa3psjia SHEPTUU M MepeTeKaHus 4acTull (YacTUYHas
WA MeJIJIEHHAs! aHHUTWJIALMA). g

[TpocrpancTBenHas cucrema mupa [IpoctpancTBa (pUCYHOK 7a) BOBHUKAET U3 HYJIEBOM TOUKHU
BpeMeHu 0, BHYTpY KOTOPOH paclioyioKUIach SHEPreTuueckuil cryctok BpeMenu Et. OH 1u1s cBoero
CYILIECTBOBAHMS TIOJIyYaeT SHEPruI0 U3 3TOHM HyJeBOU Touku. Tak Kak 37ech «padoTtaeT» opmysa
1 DiiHInTelHA, TO 3TA SHEPrUsl, B JAJIbHEHUIIIEM OCTAHABJIMBASICh, IEPEXOAUT B MATEpPHUIO MPOCTPaH-

crBa MS, 1 «3anonHser» coboil Bcio «cdepy» IIpoctpanctsa. IIpy 3TOM JOMIKHO COXPaHSITHCS UX

PaBEHCTBO COITIACHO popMyJe 7. T g g 22

Ecnu BHUMAaTeIbHO MPUCMOTPETHCS K PUCYHKY 7a, TO MOXKHO CKa3aTh, YTO SHEPreTUYECKU
CT'YCTOK BpeMeHH — 310 nonoOue COoMHIa, a MPOCTPAHCTBO BOKPYT HETro — €ro IJIaHeTapHasi Mare-
puasbHasi cucteMa mpocTpaHcTBa. TOMbKO Marepusi B Heil He pachblUieHa Mo Bceil e€ «cdepe»,
a coOpaHa Ha ONpE/IENIEHHBIX YPOBHSX B NMPOCTPAHCTBEHHBIX ILIaHEeTaX, Hanmpumep MepKypwuii,
Benepa u T. 1. KoHeuHO, pUCyHOK 7a CHIIBHO YIPOIIIEH, HO MOKHO TIPE/ICTABUTh ceOe, YTO BHYTPH
3TOI MaTepUasIbHON CUCTEMBbI HaXOASTCS Bce Tu1aHeThl COTHEYHOM CHCTEMBI.

BeiBog MOHO czienaTh Takoid, uto ColHeuHasi cUcTeMa, TOUHO TaK ke, J0JKHA UMETh B CBOEM
LIEHTpe HyJEeBYI0 TOUKY BpeMeHu (), BHYTpU KOTOPOI pacroyiaraercsi, Kak SHEpreTH4ecKuil Crycrok
BpeMeHu, 1iaHeta Bpemenu Coinile. OHa, BO3MOKHO, BOTHYTAs IJIAHETA ITyCTOTeNast BHYTPH, SIBJISI-
fonieecs: mpeoOpa3oBaTesieM SHEPruy BpeMeHH B Matepuio Mupa [IpocTpaHCcTBa 3TOM M1aHeTapHOI
cucteMbl. OroHb CoJTHIIA — 3TO HE YTO MHOE, KaK Mepexo[] SHEPreTUUeCKuX YacTull BpeMEeHU B MaTe-
pUasIbHbIE YACTHUIIbI POCTPAHCTBA. T

TOJNBKO YTO MBI TIPEATNIONOKUIA TPUPOAY COJHEYHOTO OTHSI, KaKk MpeoOpasyloliero BpeMs
B MIPOCTPAHCTBO, SHEPIUI0 B MATEPHIO, IPH ITOM BO3HMKAET MPOLIECC TOPEHUS: YACTULBI SHEPIUU
«CTOpaioT», OCTAaHABJIMBASICh U OTJaBasi CBOIO SHEPIuIo, U CTAHOBSITCS YacTUIIaMu MaTepuu. B uccre-
JIOBAaHUU 3TOM ke FeHUaJIbHOU (POPMYJIbI DUHINTENHA HAM YIATIOCh TIOHATh, YTO BIIOJHE BO3ZMOKHO
U cyiecTBoBanue «cgepbl» Bpemenu, 3epkanbHoi «cepe» [Tpoctpanctsa. C 3TOM HENbI0 MBI TIOTY-
gy dopmyny 10. daBaiite u 31ech mornpoOyeM HpencTtaButh «cdepy» BpemeHn Ha mopoOHOM
pucyHke 70.

B uentpe «ceprr» Bpemenn Mbl JOKHBI MIMETh HYJIEBYIO TOUKY TpocTpaHcTBa (), BHyTpH
KOTOPOM PACIOJIOKUTCS MaTepUaIbHbIA CTYCTOK MpocTpaHcTBa Ms. Beé octasibHOe Bpems «chepbi»
3aHuMaeT SHeprus Bo Bpemenu ET. I'panuity «cgepsl» BpeMeHrn Mbl 0003HaUMM OECKOHEYHOCTBIO

BpeMeHU oo, Tak ke 1 371ech, BO BpeMeHu, 00pa30oBaIvCh J1Ba MOTI0CA KICTOYHUKA, TOJIBKO €r0 MOJIsp-

HOCTb 6y)1€T 3epKaan017I 3HAKY COCTOAHUA UCTOYHUKA HpOCTpaHCTBa. STTT 22

[TpuHLMD «paboTel» BO BpeMeHu nosmyyaercs TaKOi: 4aCTULIbl IPOCTPAHCTBA YEPe3 ero HyJie-
By10 Touky 0 nepexogut Bo Bpems. «IIpeoOpa3oBarenem» 34ech sSIBJsAETCS POCTPAHCTBEHHAs ILIa-
HeTa B IIEHTpe 3TOH «cepbl», MaTepUAIbHBII CI'YCTOK MPOCTPAHCTBA MS, KOTOPbIN JOIKEH pacro-
JlaraThCsi BHyTPH HyJIeBOM TOUKM rpocTpaHcTBa 0. Yepes He€ yacTullbl MPOCTPAHCTBA IpeodpasyeTcs
B YaCTULBI BpeMeHH. MBI MojyyaeM SHEpreTUYecKylo IUIAaHETapHYIo cucteMy «cdepbl» Bpemenu,

TIOJTHOCTBIO 3epKasibHyI0 COJTHEYHOU CHCTEME.  ; g 2
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«Cdepa» BpemeHu 10:kHa UMETh B CBOEM LIEHTPE ITPOCTPAHCTBEHHYIO IIaHETy. MBI C OueHb
OOJIBIIION YBEPEHHOCTBIO MOXKEM TPEINOJIOKUTD, YTO TOM TUIAHETOH MS MOXKET SIBJISITHCSI IPOCTPaH-
CTBEHHas IUIaHeTa 3eMJIs. 311ech, KaK pa3, BOZHUKAET TaKoe (PAHTACTUYECKOE MPEITIONIOKEHUE O TOM,
YTO IUIaHeTa 3eMJlsl He SIBJISIeTCs IUIaHETON MpocTpaHcTBEHHON COTHEYHOU CUCTEMBI, KOTOPYIO MBI
HaOmonaeM B HaileM HeOe. Bo BHyTpeHHeM LieHTpe IUIaHeTH! JOJKHA HaXOOUTHCS HyseBas TOUKa

mupa Bpemenn 0. OHa JomkHa OBITH B HE. 1 2

Hamm nipearnonokenust oTHOCUTENNbHO «cep» [IpocTpancTBa ' BpemeHu Hanum noarBep-
kJeHue B crpoeHnu ComHeyHo# cucteMbl. B Hell HaMm yfanoch HaWTH JIBe, MOKa elé He COeqUHEH-
Hble HAMH B €[IMHYIO TUIAaHEeTapHYI0 cucTeMy, «cepbl». Tenepp HaM OCTalIOCh TOJBKO COBMECTHUTD
pUCYHKU 7a 1 70, COEIMIHUB UX B €JMHOE 1eJI0e, U JaJiee MOIBITAThCS OMPEIEUTHCS C IepeTeKaHueM
MaTepuil U SHeprui, BpeMeHU U MPOoCTpaHcTBa Mesxkay Mupamu IIpoctpaHncTtBa u Bpemenu.

Pesynbrar Takoro perieHusi 0 €IMHCTBE CUCTEM Mbl MOXEM HaOMOgaTh Ha PUCYHKE 7B.
«Cdepa» BpemeHu 3pech pacronaraercsi (Bpaiaercsi) OTHOCHTENbHO «cepsl» I[IpocTpaHcTBa
Y TIepIeHAUKYIISIpHO eMy. [IprdyéM Mbl COBMECTHIIH, [Tl OOJbIIEN HAIJISAHOCTH, UX OECKOHEYHOCTH
C HyJIeBbIMU Toukamu. KoHeuHOo, oueHb Heslerko n3o0pasuTh equHcTBO MUpOB [IpocTpancTsa u Bpe-
MEHHU Ha TUIOCKOM JIUCTe OyMaru, OTOMY MBI C/IEJIAJI 3TO CUMBOJIMYECKUM 00pa3oM.

Jl71s1 Toro, 9ToOBI TOUHEE PACCMOTPETh MPOLIECC MePeTeKaHus YacTHIl, HEOOXOAUMO OITpejie-
JIUThCS ¢ OECKOHEYHOCTSIMM M HYJIEBBIMU HOYKaMU 0O0MX MUPOB. B Haliem cirydae nosy4vaercsi, 4to
OECKOHEYHOCTh MPOCTPAHCTBA MPU CMEHe IJIOCKocTH «cepbl» ¢ [IpocTpancTBa Ha Bpemsi cTaHo-
BUTCS HYJIEBOU TOUKOM MpocTpaHcTBa: 0o(+S) — 0(+T) (310 nosyyaeTcst OMHUM ¥ TeM Xke) U Ha000pOT,
a 6ecKOHeYHOCTh BpeMeHH (+T) CTaHOBHUTCS HYJIEBOM TOUKOM BpeMeHH oo — O(+S) 1 HA000POT. g g 1 ¢

B kaxmon «cepe» odpasyercs, Kak Obl, Ba MOMIOCA UCTOYHUKA: OIMH TIOJIIOC — ITO OECKO-
HEYHOCTb (I'paHULIa CUCTEMBI); BTOPOU TMOJIOC — 3TO HyJeBask TOUKa CUCTEMbL. MeX Iy STUMU TOJIO-
caMH TepeTeKaloT YacTUIIbl MPOCTPAHCTBA U BpeMeHu. JlaBaiiTe Mo pUCYHKY 7B MPOCIEIUM TaKou
KPYrOBOPOT YaCTHIIbl BHYTPH 3TUX OBYX «cep» [IpocrpanctBa u Bpemenu. Hauném otcuér sroro
KPYyroBOpoOTa ¢ HyJIeBOoM TOUKH BpemeHH (. 1

Wrak, yactuna suepruu co ckopoctbio C nepexoauT U3 HyJ1eBoi Touku BpeMeHu 0 B IJI0CKOCTb
npoctpaHcTBa «cepbl» [IpocrpancTtBa +S. [lanee oHa HaUMHAET TOPMO3UTHCS B HEM, OTIIaBasl My
CBOIO SHEPruI0 U MOCTENEHHO MPEBPAILasiCh B OCTAaHOBJIEHHYI0 YacTuily Matepuu C. OCHOBHOE TOp-
MO’KEHHE IMPOUCXOAUT OKOJIO HYJIEBOIM TOUKM BpeMeHU 10 BeanuuHbl C. BTopoil stan TopMoxkeHust

10 CKOpPOCTH C BO3HHUKAET HETIOCPEACTBCHHO Y I'PAHUILIBL caMmon I1JIaHECTHI, BpamalomeﬁCH 1o Op6I/ITC.
2010
T

B nenrtpe cucremsl popmupyercs sHepreTuueckas miaaHera Et. V3 Hell n ucmyckaercs 3ta
yacTuala BpeMeHu co ckopocteio C. Jlasee yactvnia TOPMO3UTCA TOJIBKO A0 ckopoctd cBera — C,
U TMPOJOIKAET JBUKEHUE BHYTPH TUIAHETAPHOW CHUCTEMBbl B BHJE OOBIYHOIO CBETA, KOTOPBIA MBI
u HaOmogaeM. YacTuia pogokaeT ABUraThCs MOKa He JOCTUTHET KaKoro-J1n00 MPOCTPAHCTBEHHOTO

MaTCpUaIbHOI'O TCJIa UJIU I'PAHULIBI IIPOCTPAHCTBA CUCTEMBI 60, IIC OHA ITOJIHOCTBIO OCTAHABJIMBACTCS

1o ckopoctu C, yke CTAHOBUCh MaTePUAIbHON YaCTHIICH. g 2210

[pearnonoxuM, 9To HACTYTAET TAKOW MOMEHT, KOT/Ja CHCTeMa Kak Obl OIIPOKHIBIBACTCS U HAUH-
HaeT pa3pyuiarbes. [locie Takol «cMepTH» CUCTeMbl MaTeprsi HAUMHAET pasJiararbCs U MaTepualib-
Hasl YacTHIIa, B KOHIIE KOHIIOB, IOCTUTAET T'PAHUIIbI CHCTEMBI, €€ OECKOHEYHOCTU 00, 1 OKa3bIBACTCS
B HyJIeBol Touke mpoctpaHcTBa 0 «cepri» Bpemenn +T. UToObl CHOBa el CTaTh SHEPreTUIeCKOn
YaCTUIIeW OHa JIOJIKHA Tereph 00paTHO pa3orHaThes 10 ckopoctu C. [171s1 9ToTO0 ei yxe OyaeT HyKHa
sHeprus. [lormomHeHne e€ sHepruent nporucxonut B «cgepe» Bpemenn. HyneBast Touka mpocTpaHcTBa
Oatoii «chepbl», B HaIlIEM CIIydae, MOTy4aeTcsl, BO3MOXKHO, IIPY B3IJIsI/IE U3 IPOCTPAHCTBA, «UEPHOU

JBIPOI», KOTOpasi TIOTJIONIAET M3 OKPYXKAIOIIEro MPOCTPAHCTBA BCIO SHepruio. iMeHHO e€ oHa maeTt

CBOEW yacTulle, pa3roHss e€ 10 ckopoctu ceeta C. g ¢ 21
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[pencraBbTe cede, UTO HAM HAJIO pa30THATH YACTUILY 10 KBajapata ckopoctu ceeta C. s aToit
LIeJIM HaM HAJIo Te-TO B3ATh SHepruio. Yactuia Oeper Ty sHepruio u3 «cdepol» Bpemenu. Pasron
MaTepUaIbHOM YacTHIIbI JO cKopocTu cBeta C ocyliecTiisieTcs: okoo e€ HyseBou Touku 0. [lepsbiit
0TOOp SHEPrUM AJIsl He€ OCYIIECTBISETCSI MUMEHHO 31ech. Eciin yacTuiia u3nyvaer SHepruio, To OHa
CBETUTCS, a €CJIM OHA €€ IOIJIOIIAET, TOrJa OHa CTAaHOBUTCA TEMHOH. Eciay Takux TEMHBIX YaCTHII
OyzieT oueHb OOJIBITIOE KOJIMYECTBO, TO Besl «cpepa» Bpemenu Oynet normomars cBeT. OHa Bcs Oyaer
TéMHOI. Bc€ Hate TéMHOe HeOO — 3TO, BO3MOXKHO, U €CTb «cepa» BpemeHH, TOIBKO Yero u Kakoi
cucrempi? 2 ! T

Bo3Hukaet nHTepecHast KapThHa 0Opa30BaHKs MaTePUAJILHOM IJTaHEeThl MS B IIeHTpe «cepb»
Bpemenu. B 1ieHTpe cuctembl 10 pa3roHa e€ 4yacTuil BOZHHKAET HEKOTOpasi, Kak Obl, KPUCTAJUTU3AIIUS
Y OY€Hb CHJIbHOE CKaTHhe MaTepuu. 3/1eChb Mbl UIMEEM 3epKajIbHOE OTPakeHHe BCEX CBOMCTB MaTepuu
Y SHEPrud, MPOCTPAHCTBA U BpeMeHHU. 3eMJis — 9TO He YTO MHOE KaK MPOCTPAHCTBEHHAs ILIaHEeTa
0, koTtopas siBisieTcst LieHTpoM «cepbl» Bpemenu, u oHa ke, nogooHo CoiHily, OyleT SIBIAThCS
oOpaTHBIM MpeoOpa3oBaTesieM YacTHII TPOCTPAHCTBA B YaCTUIIBI BpeMeHr Mupa Bpemenu +T. OHa
OyzeT aBAThCsA, Kak Obl, CoHIIeM Ha000pOT. 2 s

MarepuasipHast yacTuIa OT HAlEW TUIAHEThl HAUMHAET IBMKEHUE U NIEPEXOAUT Yepe3 IPaHuLLy
«cepbl» [TpocTpancTBa +S B HyseByo TouKy 0 «cepb» Bpemenu +T, kotopast €€ cioga U «BbITSI-
ruBaeT». O0OpasyeTcss HeuTo NooOHOe TepMosiepHON 00osouke Harero CoJHIIa, TOMBKO ¢ 00paT-
HBIM JIEIICTBUEM, HE C TOPMOKEHHEM, a ¢ pasroHoM yactuusl oT C 1o C. IMeHHoO 311ech OHa JOIKHA
Oy/IeT oIy4nTh CKOPOCTh cBeTa — C. DTo Takke yxke OyaeT OObIYHBIN CBET, TOIBKO B MUpe Bpemenu
OH MEHSET CBOU XapaKTEPUCTUKM Ha 3€pKaJIbHbIE U CTAaHOBUTHCS ThbMOM. Jlanee, 3Ta yacTuua 1npo-

JOJDKAeT pasrOHATHCA A0 KBaJpaTa CKOpocTH cBeTa — C, 1oKa He JJOCTUTHET CBOEH SHEPreTUIeCcKon

.. 112
INIAaHETHI B CUCTEME BpeMCHI/I WJIX I'paHUIbl €€ OECKOHEYHOCTH. S 0

Hama kapruna otHocuTenbHO «cepbl» Bpemenu +T monmydaercss TOYHO TakoW ke, Kak
u B «cepe» [IpocrpancTa +S. B KOHEUHOM HMTOre Hallla YacTulla, IPOJOIKAs CBOW KPYroBOPOT,
TaK)Ke JIOCTUTaeT OECKOHEYHOCTH BPEMEHHM 0o M CHOBA TEPEXOAUT B HYJIEBYIO TOUKy BpemeHH ()
«cpepwi» IlpocTpancTBa, 3ambikasi cBOM KpyroBopot. Haia nens gjocrurnyra. KpyroBopot onHon
1 ToM ke yacTulibl B Mupax [Ipoctpanctse u Bpemenu 3akoHueH. YacTuiia BEpHY/Iach B HAYAJIbHYIO
TOYKY. 1 T

KoneuHo, 310 0ueHb yIpoIEHHas cxeMa KpyroBopoTa 4acTHIl, KOTOPbI Mbl IIOKa3aJI1 TOJIBKO
u3 mupa IIpocrpancrtea B Mup Bpems u o6parHo. Ho ecTh BOBMOKHOCTh OOpaTHOTO KPYroBOpOTa
BpaleHrs yactuil u3 Mmupa Bpemenn B mup Ipocrpancta. Takoii oOpaTHBI KPyroBOPOT BITOJTHE
MMeeT MPaBo Ha CyIlecTBOBaHKe. MbI IOKa3aJIM TOIBKO BO3MOKHOCTh KPYTOBOPOTA YaCTHIL B 00eHX
«chepax» U AOKa3adM TaKyld BO3ZMOXHOCTh OJIHOBPEMEHHOI'O CYIIECTBOBAHUS ABYX IUIAHETAPHbBIX
cuctem MupoB [IpocTpancTBa u Bpemenu u nx B3anMooOMeH JacturiaMmu. JlaBaiite nmpoBeprM Harlm
MPENOIOKEHHST HA OCHOBE UMEIOIIMXCS HAyYHbIX JaHHbIX 0 COJTHEYHOI cucTeMe.
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Cuctembl mupos MNpocTtpaHcTea v Bpemenu

MpoctpaHcTeo S Bpema T
. .
a) 6)

Puc. 7

KpyroBopoT 4YacTuy mexay mupamu MNpocTpaHcTea U BpemeHu

s Cdepa

Coepa
BpemeHu

MpocTpaHcTea

.\'l.

KpyroeopTt
YacTuu

Puc. 7e

3emisa He saBJsgeTcs IiaHeTon CoJIHeYHON CHCTEeMbI

Wrtak, ConHevHas cuctema JUis Hac sIBJIsIeTCsl IPOCTPAHCTBEHHOM M MaTepualibHOM. Bo BesskoM
Clly4ae, Mbl Ha3bIBaeM 3TO MOJIOXKUTENbHBIM [IpocTpancTBoM +S. MBI paHee yxe caenanu Mpearno-
JIOKEHUe, 9To 3eMIIsl He sIBJIsieTcsl T1aHeToil COMHEYHO! CHCTEMBl M HaM HEOOXOIMMO WJTH €TO IO
TBEPAUTD, WK OTIPOBEPrHYTh. [laBaiiTe ¢ 3TOM 11eIbI0 MPUBEAEM OPUEHTHPOBOYHYIO TabuIly 4 opou-
TaJIbHBIX JIAHHBIX 110 €€ IUIAHETaM.

[Mpn anamm3e opOMTaIBHBIX MapaMeTpoB IutaHeT COJHEYHOW CHUCTEMBI yKe MOXKHO Jenarh
ornpenenaeHHble BHIBOABL. Cpa3sy ke BUAHO, UTO IUIaHEeTa 3€MJIs HE BIIMCHIBAETCS CBOMMMU IapaMeT-
pamMu B OOILYI0 CUCTEMY OpOUTAJIBHBIX IAPAMETPOB €€ OCTaJIbHBIX IUIaHeT. Kpome 3Toro, BO3HUKaeT
JBE I'PYMIIBI IUIAHET IO YEThIPE IUIAHEThl B KAXKA0M, B KOTOPBIE BXOAAT:

1. Mepkypuii, Benepa, 3emiis, Mapc — IiaHeThl 36MHOU I'PYIIIIbL.

2. IOnurep, CatypH, Ypan, HentyH — manets! rpynnsl fOnmrepa.

T 1BE IPYMITH [UIAHET MMEIOT pa3Hble YPOBHH «KBAHTOBAHMUSI» OPOUT:

— 3eMHasl IpyMIia [UIaHeT MMeeT MPUOIM3UTENBHYI0 PA3HOCTh MEKIY COCETHUMH OpOMTaMuU

50x10M — apudMeTHUYECKYIO TPOTrPECCHI0 OPOUT, ECIM OCTaBHUTH IUTaHeTy 3emiist B coctaBe ConmHeu-

HOW CHCTEMBI U HE BKJIIOYATh B HEE 11aHeTy PasToH; ?

— rpynna ruiaseT OnuTepa umMeeT ynBOeHHbIE paCCTOSIHUSI MEXy OpOMTaMH COCEIHUX Ilia-
HET — IBOMYHYIO TeOMETPUYECKYIO TIPOrPECCHI0 OPOHT.
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Bce mmanets1 ConHeuHo# cucteMsl oOparaiotcst BOKpyr COHIA M0 SITUIITHYECKUM OpOUTaM.
Onu gBrxyTcs BOKpyr CosHIIa B OIHOW M TOM K€ IJIOCKOCTH, Ha3bIBAEMOM IIOCKOCTBIO SKJIUIITUKY
Y BpaIAOTCsA B OOHY M Ty ke cTopoHy. CyllecTByeT Mosic acTepouioB Mexay opoutamu Mapca
u fOnuTepa. 3neck npuBeIeHbI T€ BHIBOIBI, KOTOPBIE HaM MOHAI00STCS TIPU UCCIIENIOBAHUN CTPOSHUS
ConHevyHoi cUCTeMBI.

[Nosic actepouioB — 3TO, BO3MOKHO, ObiBIIas TuiaHeTa PastoH, KOTOpasi KAKUM-TO 00pa3oM
OKazajach paspymieHHoW. OHa JOMKHA HAXOOUTHCS MEXKIY OBYMS TPYNIIaMU TUIAHET, U «IIPoYep-
THJIa» Kak Obl rpanuiry Mexay Humu (?). [locnenHss B Hamel cucreMe riaHeta [LTyToH He BIU-
ChIBAaeTCsl HU B KaKWe BBHIUMCIIEHHBIE 3aKOHOMepHOCTH CONTHEYHOW cucTeMbl. MOXKHO 10 Hel cle-
JIaTh BBIBOJI, UTO OHA, MPEATOIOKHUTENBHO, «UysKasi» TUaHeTa Ui Haxoautcs B COlMHEYHOH crcTeme
He Ha cBoéM Mecte. [Tnanera HentyH okazanach CMEIIEHHOW CO CBOEH OpOUTHI U AOJKHA Obl 3aHU-
Matb opouty ITimyrona. BoamoskHo, [IyTOHY ynanoch CHIIBHBIM yIapoM COBHHYTH TutaHeTy HenryH
Ha 6oJ1ee HU3KYI0 OpOHTY, a CAaMOMY OCTaThcsl Ha ero Mecte. ColHeuHast cucteMa, KOHEUHO, He SIBJIS-
eTcsl ueaTbHOM 10 CBoeMy cTpoeHuo. OHa yxke MPOKIIa ONPEAEIEHHYIO «KU3Hb» 1 ObUIa «TIOTPE-
naHa» eio. [Toaromy e€ mapameTpsl MOTYT OTJIMYATHCS OT UCTUHHBIX.

BuyTpu Conneunoii cuctemsl, Onmke K COJHILY, HAXOAUTCS IEPBOE CEMENCTBO IJTaHET 3eMHOM
rpyMIibl, 60iee MEJIKHX, a K BHEIIHEH €€ CTOpOHE MPUMBIKAIOT TIAHETHI-TUTAHTHI, KOTOPBIE 00pa3yioT
KakK OBl «IIUT» ISl IEPBOTO CeMelcTBa TuiaHeT. HayuHbix matepuasioB 1o CoTHEYHOU cucTeMe U eé
TUIAaHETaM — JIOBOJIBHO MHOTO M MX OIMMCaHue ObLIo Obl MponomkuTebHbIM. Ham HeT HeoOxonumo-
CTH OIUCHIBATh €€ CBOKMCTBA M MapaMeTpbl. MBI U TaK yXe MOXEM C/iesaTh ONpeeIEHHbIE BBIBOIBI
Y TIPEOJIOKEHHUS U3 TeX TaHHBIX, KOTOPBIE yXKe IPUBEIIH.

MBb1 0OHAPY KUK, YTO OPOUTHI HAIIIMX TUIAHET, TPUOIN3UTENILHO, KBAHTOBAHHBIE, KK B aTOME.
ITO KBaHTOBaHME JIOBOJIbHO MHTEPECHOE, TaK KaK OHO MOAEINIIO BCe OPOUTHI HA [IBE T'PYIIIIbL:

— nepBasi TpyIina IJIaHeT uMeeT apruMeTHIECKyIo Mporpeccuio pacctostuui 10 ConHia, KoTo-
pasi BO3pacraer 1o Mepe Homepa opouThi ¢ 1 1o 4. PaccTosiHus Mexay opouTaMi HAMHOTO MEHBIIIE,
YeM BO BTOPOH rpymrie;

— BTOpasi TpyMnma IUIaHeT UMeeT OpOUTHI, BO3PACTAIONINE B ABOMYHON T€OMETPUYECKON Mpo-
rpeccuu pacctosiaui 10 COJHIIA, ¥ 9TU PACCTOSIHUS MEXy OpOUTaMHU TUIAHET — HAMHOTO IIAPE, YeM
B TIEPBOM IpyIIIe, a TUIaHEThl — O0Jiee MacCHBHBIE.

Tenepp JaBaiiTe MPEAINONOKUM, YTO 3eMisl He sBisgercs IuiaHeto COHEYHOM CHCTEMBI
Y paHee B Hel, B JIETeH 1aX, CYILIECTBOBAJIa eIIE OjIHa IUIaHeTa — 3To ruiaHeta ®PastoH. B atom ciyuae,
«KBaHTOBaHME» OPOWT IJIAHET MIePBO IPyNITbl, Oe3 TUIAHEThl 3eMJIsl U C BKJIIOYEHHBIM B He€ IJIaHe-
TOI PA3TOH, MOTHOCTHIO MOJTYYaAeT TAKYIO XKe ABOMUHYIO0 TEOMETPUUECKYIO IIPOrPECCHIO, KaKas CyIlle-
CTBYET y IJIAHET BTOPOM I'PYTITIBI, YTO M TIOKA3aHO B TAOMMIIE 4 B TIPABOM CTOJIOIE MapaMeTpax OpouT.

KoneuHo, opOMTHI HEKOTOPBIX IJIAHET HEMHOT'O He IOTSTUBAIOT JJO STOM MPOTrPeCcCHH, HO 3/1eCh,
BO3MOKHO, MOIJIA CKa3aTbCs Tpareaus npu croakHoBeHuu Ilnyrona n Henryna. ImeHHo e€ otro-
JIOCKM MOIJIM OKa3aTh BIMsIHUE Ha pacrionoxeHne opout CarypHa u YpaHa B cuUcTeMe, Ja eme 1 Tpa-
re/ivsi Iy pa3pylieHny TuiaHeThl PasToH Moria CKa3aThCsl HA €r0 COCeIsX.

[Mpennonaraemass ConHeyHasi crCcTeMa CXeMaTHYHO OToOpaxkeHa Ha pucyHke 8. Ha HEM Mbl
UCKJIIOYMIA 3eMJTI0 M3 CUCTEMBI, 1 BOCCTAHOBWJIM U3 «Ieruia» TuiaHety PastoH. Tak, BO3MOKHO,
BhITIIsIena panee ConHeuHas ruaHeTapHasi cuctema. [osic TepMosiIepHBIX peakiyil U eCTh TO MeCTO,
I7ie TIPOUCXOAUT OCHOBHOE TOPMOXKEHHME SHEPreTUUECKUX YacTHII, MPUXOASAIUX u3 «cheps» Bpe-
MEHH ¥ CTAaHOBSIIUXCS Jjajiee OObIYHBIM CBETOM — 310 Hate CosHile.

INonpoOyem Teneps mepeiTH kK «cepe» BpeMeHu, B 1eHTpe KOTOPOW HAXOAUTCS IJTaHETa
3emuist. OKka3bIBaeTCsl, 4TO YKe CYIIeCTBYeT Takasi mMojeib COTHEYHOM CHUCTEMBI, KOTOPasi CTaBUT
3emmo B 1eHTp BpamieHusi, a ConHile Ha e€ opOUTy — 3TO reoleHTpudeckas cucrema [ltonemes
(pucynok 9). OHa mnpeacTaBiisieT cOOOU ITAHETAPHYI0 CUCTEMY, KOTOpas MOKa3biBaeT HaM 3eMITIO
B 1IeHTpe cuctembl, a ConHue — yetBépron riaHeroi (6). Ilomyyaercs, yro B Heit CosHile Bpalaercst
y’ke BOKPYT 3eMIIN.
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B uientpe reonientpudeckoit cucreMsl [1Tonemest Mbl BUIUM IJIAHETY 3eMiisi, BOKPYT KOTOPOI
HAXOJIUTCS TMOSIC KPUCTAJUTMYECKON BOIbL. UTO MOJT Held Mojipa3syMeBaeTcsl HaM MOKa He COBCEM $ICHO,
HO BO3MOXHO, 3TO ¥ €CTh Ta KPUCTAJLTU3AIIMsA, KOTOPask BO3HUKAET IPH BO3PACTAHUU CKOPOCTHU MaTte-
PUATBHBIX YacTHIL 10 ckopocTu cBeta C, 0 KOTOpOW Mbl TOBOpWIIM paHee. VIMeHHO 371ech oTOupa-
eTCs1 SHEPrusl ISl pa3roHa MaTepHUasIbHbIX YacTuil 10 ckopocTtu cBeta C. [lanee rmoka3aHbl OpOUTHI
BCeX OcTaJibHbIX I1aHeT COTHeuHOM cucTeMbl. YeTBEPTOE MECTO B 9TOM CITUCKE 3aHUMAeT IUIaHeTa
Connire. TombKO BMECTO IUIAHET B CUCTEMe 00O3HAUYEHBI UX «HeOeca», TO eCTh 9TO OyIyT «ITyCThIe»

BOTHYTBIE IIJIAHETHI C «HeOecamMi» BHYTPUA HUX. YTOOBI ObI 3TO MOIJIO 3HAYMTH? It

[ITonemeeBckas reolieHTpAYECKash CUCTEMA OIMCAHA OTHOCUTENIbHO HAILEro MPOCTPAHCTBA,
a 370, BCE ke, cucteMa BpemeHnu, B KOTOpoy Bc€ oTpakaercs 3epkaibHo IIpocrpanctBy. Ecim B [Ipo-
CTPAHCTBE Mbl UMEEM «CTYCTKW» MaTepvy B BHJIE IUIaHET, TO B cUcTeMe BpemeHu 310 Oyner yxke
«ITyCTOTEJIble» TIIAaHETHI ¢ «HeOecaM» BHYTPHM HUX. ECIM HaIllM TUTAHEThl CUUTATh BHITYKJIBIMU, TO
TUIAaHEThl BPEMEHU TI0JTy4YaeTcst BOTHYTHIMU, U TIO3TOMY OHM 00O3HAUeHbl Ha PUCYHKE Kak «Hebeca
TUTAHET> .

OueHb UHTEPECHOE MPEIIOI0KEHNE BOZHHUKIIO C KPUCTAILIMYECKON BoAo. Eciu B mpocTpas-
CTBE MBI MIMEEM BOKPYI €ro HYJIEBOH TOUKU TOSIC TEPMOSICPHBIX PEaKIMi, TO YTO Mbl Oyaem
UMETh B BUJIE 3€PKaJIbHOTO OTpaxkeHusl ero B «cepe» Bpemenn? Tam Oyaer TOUHO TakoW ke TOSIC
C TAKMMHU k€ TeMIepaTypaMHu, TOJIbKO, BO3MOXHO, OTPULIATEIbHBIMU. MBI TIOJTy4aeM KpHUCTainye-
CKYI0 MaTe€pHI0 BpEMEHM BOKPYT ILIaHEThl 3emiid. OHa MMEET OTHOIIEHME K BPEMEHU U HaM B IPO-
CTPaAHCTBE He BUJIHA, ECJIU TOJILKO Yepe3 BeJMUMHY OTPUIIATENIbHBIX TeMIlepaTyp B Onmxkaiiiem Koc-
MOCE.

[oiiném nanee B HAIMX pa3MBIIUIEHUSX U MONbITaeMcs HauTH «cgepy» Bpemenn B ComnHeu-
HoUi cucreMe, B e€ [Ipoctpancrse. Ecimn ComHile ocBelaeT cBeTom IiaHeTapHylo cucreMy IIpocrpan-
CTBa, TO €r0 3epKaJbHBIM OTOOpaxeHue B «cepe» Bpemenu Oynet Bc€ TEMHOE HEOO, Kak TEMHBIN
«cBeT». TémHoe Hebo, BO3MOXKHO, U eCTh IJIaHeTapHas cuctema Bpemenu [ltonemes. Eciu ceer
MMEET 3HaK IUTIOC, TO ThMa MMEET 3HaK MUHYC, TO3TOMY Hallli KOCMOHABTBI B KOCMOCE OYEHb YETKO
HaOoaM SIpKo cBeTsumiics quck CojtHIa, a BOKPYT HEro TYCTyI0 TEMHOTY 0e3 KakKuX-JMoOo repe-
XOOHBIX TEHEW.

Mpl yxe nMeeM B HayKe MHTEpECYIOLLME HAC CBeieHus, ropopsue o ColHIe Kak O LeHTpe
BpEMEeHU reroreHTpudeckoit cucteMsl Koneparka. OnHa U3 HarOosiee MHTEPECHBIX TEOPUid MpH-
Ha/JIeXKUT coBeTckoMy acTpoHomy H. A. Ko3bipeBy, KOTOpBI T0Ka3bIBaJl, YTO UCTOUHUKOM SHEPIUH
3BE3] ABJIAETCA. .. camo Bpems.

ITo Teopru KosbipeBa, KoTopasi, KCTaTH, OblIa MOATBEPKAEHA MHOXECTBOM OPUTUHAJIBHBIX JKC-
MEPUMEHTOB, BpeMsi — cJIOKHBII (pU3nYecKuil 00beKT, 00JaJal0IMi MaTepUaIbHBIMU XapaKTepH-
CTUKaMH, B YaCTHOCTH 3Hepruer. OIHO U3 ero MposiBIEHUN — U3JIy4YeHue, Ha3BaHHOe Ko3blpeBbIM
«JIeMICTBUEM BPEMEHU»:

(BO3MOXHO, KaKk B HalllMX npeanonoxeHusix — C) «Imo uznyuenue MONCHO pezucmpuposanms
UYBCMBUMENLHLIMU MEXAHUMECKUMU CUCTEMAMU (KPYMUAbHblE 8eCbl U M.N.), OHO OMPAXCAemCcsl
OM 3ePKANbHBIX NOBEPXHOCMEN NO 3AKOHAM 2e0MEMPUUeCKoli ONMUKU, UMo NO368045em UCNONb306ANb
0n51 HAONIOOEeHULl ODbIUHBIE 3ePKANbHbIE MeNeCKONbl. A MAK KAK 8pemsi He OBUNCEMCS, d NOSGAS-
emcs cpasy 60 6cell BCeNEHHOU, MO UHPOPMAUUS PACNPOCMPAHSECS. MZHOBEHHO — OblCmpee céema
. T[losmomy max MO*CHO pezucmpuposams He MoAbKO UOUMbLE NOAONCEHUS. C6emUN (20e OHU Oblal,
K020a UCNYCKAAU C8em, MUb celiuac 0oueoumuti 00 3emau), a UCMUHHbIE, 20e OHU HAX0O0SIMCSL celiuac
dusuuecku. Heseposimuo, HO pe3ynvmamol NpeKpacHo co2nacytomcst ¢ NPO2HO3AMU, OCHOBAHHBIMU

HA HABAI00EH UL BUOUMOZO NOAOHCEHUS. CEEMUA U UX OBUNCEHUS. ..

Ecau Connue He «corcuzaem» HUKAKO20 «20PIoUez0», d «CEEMUM» 3d CUEM 6e4H020 U 8e30eCyie20
8pemeHl, Mo u 8 OYoyulem e2o He HCOEMm HUKAKUX Kamacmpogp, HeU30eHCHbIX npu mepmosiOepHOM
00BSICHEHUL».
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Ata Teopus MOATBEPKAAET HAIIM MPEANONOKEHUS O ToM, YTO COJHIE — 3TO SHEpreTuyecKast
IJIaHeTa BpEMEHH, Y KOTOPOM OTCYTCTBYET IPOCTPAHCTBO, B PE3YJIbTAaTe YETO OHO OKA3bIBACTCS B LIEH-
Tpe MPOCTPAaHCTBEHHOM resimotieHTpuueckoi ComHeuHon cucteMbl KonepHuka. MoxHO Takxke mpes-
HOJIOKHUTB, YTO KOIZA 3aKOHUUTCA INepeTekaiollee BpeMs B «cdepe» Bpemenu, To ConHLEe MOKET
MOracHyTb, @ CUCTEMA WJIM YMEPETh, UM CYIIECTBOBATh BEYHO.

Hawm ocrasnoch 1151 HONMHOTB pacCMOTPEHHS 3TOTO BOIIPOCA COEJUHUTH JIBE CUCTEMBI TeJIMOLIEH-
Tprueckylo (IIpocrpancTBa) u reoueHTpuyeckylo (Bpemenn) BMecre. Mbl OJIy4M TOYHO TaKylo ke
KapTUHY, KOTOpasi CXeMaTWYHO TOKa3aHa Ha prcyHke 7B. Kak OyayT pacnonaratbCsi COBMEIIEHHBIE
ruianeTsl [IpocTpancTBa ¢ miianeramu BpemeHn Ham OCTa€rcsi TOJBKO TajiaTh, HO, ONepekast COOBITUS
MOXHO CKa3aTb, YTO MPOCTPAHCTBEHHBIE IJIAHETHI OKAXYTCS BHYTPHU IJIAHET BPEMEHH WJIM HA00OPOT.

[IcuxorepaneBThl U KCTPACEHCHI, M3ydasi IICUXUYECKOE COCTOSIHUE 4YEJIOBEKa, PUCYIOT €ro
acTpPaJIbHOTO JBOVHMKA BBEPX HOTaMM OTHOCHUTEJIBHO IPOCTPAHCTBEHHOro Teja. Eciy Mbl Xoaum
[0 TOBEPXHOCTU MPOCTPAHCTBEHHOM IUIAHETHI, TO HAlll aCTPaJIbHbI pa3yMHBIN JBOMHMUK XOIAWT
T10 [MOBEPXHOCTH IJTAHEThl BpEMEHU. DTO KOCBEHHO NOATBEPKJAET UX €AUHOE TPOCTPAHCTBEHHO-Bpe-
MEHHOe Tpe/cTaBieHre B eiuHoi COTHEYHON cucTeMe.

Ha pucynke 10 Mbl BUIUM Tako# cCBOEOOPa3HBI KPYTrOBOPOT YaCTUIL MEXK Y IByMsI «chepamm»
[TpocrpanctBa 1 Bpemenu. ConHeuHasi reJIMOLIEHTpUYecKasi CUCTEMa UMEET OTHOLIEHUE K «cepe»
[IpocrpancTBa, a reolieHTprUYEcKas cucrema 3emiiu — K «cgepe Bpemenn». ¥V Hac BO3HUKJIO TpeArio-
JIOKEeHUe, uTo B «cepe» IIpocTpaHcTBa MOTYyT CyIIECTBOBATH CBOM BHYTPEHHHUE CUCTEMA IPOCTPaH-
CTBA U CHCTEMa BPEMEHH, TOJIBKO Mbl OCHOBHOMW OyleM cuuTaTh B Hell cuctemy IlpocTpanctBa +S.
B «cepe» Bpemenu, Tak ke OyIyT CyliecTBOBAaTh BHYTPEHHUE CUCTEMa BPEMEHH M CUCTeMa Ipo-
CTpaHCTBa, TOJILKO OCHOBHOM OyneT cucteMa Bpemenn +T. [Toka 310 04eHb TPYAHO YJIOBUTH, HO MBI
BBISIBUIN HeKoe Oonbiniee [IpocTpaHCTBO OTHOCUTENBHO Hallel riaHeTapHoi COTHEYHOW CHCTEMBI,
a 3HAUMT JIOJKHO CYIIIECTBOBATh U Oosbitiee Bpems.

Ecmu cucrema CorHila — cuctemMa «My)cKasi», TO CHCTeMa 3eMIIH — «KeHCKast». VIX coemuHe-
HUE, KOTOpblE Mbl BUIUM Ha pucyHke 10, MOXXHO Ha3BaTh IJIAHETApHOU «ceMbei». Ha camom nerne,
3TO TaK U ecTb. Mexk/ly HUMM CyLIECTBYET KpyroBOpPOT HEpruil u Marepuil. Hamm conneunsle mar-
HUTHBIE OypH 3TO U ecTh Ta OTBeTHas peakimsi CONHIIA HA TOYHO TaKoe ke BO3JICUCTBUE 3eMJIH
Ha Hero 1 HaoOopoT. Bozzelicteue 3emin Ha CoHile OyaeT 1yis Hac mepBUYHBIM. OHO TOJKHO OBITh
3epKaJIbHBIM U, BO3MOXHO, 3TO yXke OyayT, BMECTO MarHUTHBIX, NeKTpudeckue Oypu (?).

Cpenaem HeOONBIION BHIBOJ: B pe3y/bTaTe HAIETO MOMCIMPOBAHUS HAM YIAIOCh CHEaTh
MIPEIMNOJIOKEHUE O TOM, UTO HEeHTp BpeMeHH CoJHIE BpallaeTcs BOKPYT HYJEBOM TOUKH IPOCTPaH-
crBa 0 «cpepoi» Bpemenn +T no opOute Haieil raHeTbl 3eMiisi, Kak B FeOlIeHTPUYECKON CUCTEME
[Ttonemes pucynka 9. LleHTp npocrpaHcTBa 3emilsi BpallaeTcsi BOKPYT HYJIEBOW TOYKU BPEMEHU
OB «ccepe» IIpocrpancTBa +S no opbute «HeOec» CONHIA, Kak B IeJMOLEHTPUYECKON CHCTEMe
Konepnuka pucynka 8. Takoe cioxHOe BpallieHUe POUCXOIUT OIHOBPEMEHHO. Takoil KpyroBopot
SHEPruil ¥ MaTepyii B cUCTeMax Bpoze Obl JOMKEH BpaIIaThesi OECKOHEYHO JI0JITO U BEYHO, €CJIU HEeT
MPENATCTBUN U1 IEpeTeKaHusl 3TUX SHeprui u marepuil. B Kocmoce oTcyTcTByeT nnepuusi, KOTo-
past TakKe CroCOOCTBYET BEYHOU KU3HU ITOM CUCTEMBI, HO TIOYEMY-TO MbI BCE BpeMsI TOBOPHUM O €&
CMEpTU. § T

Uro He 1a€r cucTeMe M HaM 5KUTb BEYHO?

[Ipexne, 4eM OTBETUTH HA TAKOM BOIIPOC, HAM MPUIETCS MOHSTH BCE BOZMOKHbIE KPYTOBOPOTHI
Matepuii 1 SHeprui B cucremax [IpocrpanctBa u Bpemenu Hamero 6osbiero mupa Ipoctpancrsa
Bcenennoii. To, 4To MBI ceiiuac MOMBITAIUCH MOHSATH, 3TO TOJIBKO Majiasi YacTb HEKOEro OOJIBIIEro
BCEJIEHCKOIO IpoLecca.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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