Jipyroe Pewenue

Kowka WWpeanHrepa

Bce knaccuyeckne Teopum U3MKKM NPeTEHAOBANM Ha OOBLEKTMBHOE
onucaHve Mupa, Ho He y4uTbiBanu BNUsiHUS HabnogaTtensa Ha npegMmeT
nosHaHus. Hoeasa dwmanka npmsBaHa nopBaTb C HEOOOLLEHKOW ponuv
Habnogatens, He oOTpuuas NpM 3TOM BO3MOXHOCTU MNOSyYeHUs
0OBEKTUBHbIX 3HaHUN. HeobxoguMMOCTb Takoro rnoaxoda HacTOSATENbHO
NPOAEMOHCTPUPOBANM Kak TEOPUSI OTHOCUTENBHOCTU, TakK N KBaHTOBast
MexaHuKa. YTobbl He yTpaTuTb OOBLEKTUBHOCTb, HEOOXOOAMMO YETKO
BbIICHUTb OOCTOATENbCTBA, B KOTOPbLIX Habniogatenb oOueHWBaEeT
nonyyaemyr uHcopmMauunio, O0cCo3HaTb MNPUYMHBI U NpeaBuaeTb
nocneacTBuUs HEBOSIbHOM OrpaHMYeHHOCTU Hallen oueHku. Yenoseky
He [aHO BOCMPUHMMATb “CMMMETPUYHBIN® MUP MOCPEACTBOM CBOWMX
OpraHoB 4yBCTB, HO 3TO OTHIOOb He O03HayaeT, 4YTo Takom Mup
HepearneH: KOCBEHHble MNpPM3HaKM W §OorMka Bewen O[HO3HAYHO
CBMOETENbCTBYT B €ro nosfb3y. JTOT MUp HeHabnogaem, HO
BO3OEWNCTBYET Ha O00BLEKTBI BUOMMOTO, "BELLECTBEHHOrO" Mupa, BnfoTb
0O aHHMIMNaUMM ¢ HUM B MOMeEHT bonbworo BapbiBa, C 4ero
HauMHaeTCA HOBbIM LMKN CTAHOBMNEHUS MWUPOB-aHTUMNOOOB, aj
WHUHUTO.
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Enena bepeauna

Komka Ilpénuarepa o reopumn Bcero
B cTwie “niouBopk”

3HA4YUT, BbI y9€HbI€ — HE€ BOPHbI, HE 3nonen7
miapure pydYoHKamu B KpOMeIHHOﬁ TEMHOTE...
9TO 51 pa3BeCcurJia B BO3AyXe naeu,

pasbupaiire, muJble, He nobpesryiire!

JI}O60]'IbITHbIM 1 HEJICHUBbIM KOpI/IC])eHM 1 IIKOJIsIpam



IIpocroe pemenne napagokca 61M3HeOB

INporusopevammit nornke TO oTkas oT cBepxcBeTOBBIX CKOpOCTEH (M TEM
CaMbIM OT OTPHULATEIBHOIO BPEMEHH), TPUBEJI K IPEACTaBIEHUIO O TOM, OyaTO
COBEpIIMB B KOCMUYEeCKOM MPOCTPAHCTBE MET/I0 U BEPHYBLIMChH Ha 3eMJTIO,
GJM3HeL- Ty TeLLIeCTBEHHUK OKa’KeTCsl MOJIOYKe CBOero bpata-1omocena.
Hapa/:(oxc, KOTOPBIN CYUTAETCSI HEPEIIEHHBIM 110 Cel JeHb.

3aTo npu3HaHUe peasbHOCTH OTPHULATENHHOTO BPEMEHH PeIlaeT 3TOT
napasiokc oueHs npocro. YTo ke nmpencrasisier cO6OH TeKyllee BCMATH, U3
Gynymiero B mpouwtoe, Bpemst?

quOBeK peFI/lCTpI/lpyeT d)OTOHI)I JIMIIIb B MOMEHT UX IToIIagaHUusl Ha
ceruatky. JI1060it BLIGpOc POTOHOB Beersa MPOMCXOAUT paHblIe, YeM ero
YBUAAT, TOCKOJbKY GOTOHAM TpebyeTcst onpeeseHHOe BpeMsi, YTOObI
nobpatbes o HabaogaTesns.

3uauur, auxkenue GOTOHOB U BCeX BOObILE 06BEKTOB, MPUOIMIKAIOIUXCS
K HaOJII0[ATENI0, OCYLIeCTBseTCs '3 paHblue B 103xe", U3 NPOLIOro B
Gynyuee — B OOBIMHOM MOJIO>KUTEIBHOM BPEMEHHU, C HAPACTAHUEM €I0
abCOMIOTHBIX 3HAYEHUIA.

CooTBeTcTBEHHO, NepeMellieHre TPOYb OT HabIoaaTeNss 0O3HAYAET
ABU>KEHMe BCISITh, M3 Oyayluero B npouuoe, Bcé Gosee rirybokoe 1o mepe
y/‘laﬂel—[l/[ﬂ oT peLLl/Ir[I/leHTa.

To ects, MeHsIst HaNpaBJeHNe B MPOCTPAHCTBE, Iy TEIIECTBEHHUK MEHSIET U
HaTpaBJIeHNE IBMIKEHNS BO BpEMEHHU.

[Toaromy nmpu nmyremectsun "Typ-petyp' pasHuLa B MOKA3aTESIX 1ACOB
MyTelecTBEHHUKA U IOMOCEe/1a, BOSHUKAs U YBeJIMYMBAsCh MO myTH "tyza',
CHU>KAETCs 110 I0pore 06pPaTHO, U MOJHOCTHIO UCYE32eT B MOMEHT BCTPeun
GJIM3HEIOB.

Jlornueckas ommbxka, npuBesIas K NapagokCy, Kak BUMM, 3aKII09a1ach
B TOM, YTO UTHOPUPOBAJIN BEKTOP ABMYKEHUSI, YIUTHIBAS JUIIb MOYJIb
CKOpOCTH.

K coxxanenuto, Texymee Bensith (M3 Gyayluero B mpolioe) OTPULATETbHOE
BpeMsl 10 CHX IOp TPU3HAETCS AAJEKO He BCEMU MCCIEN0BATEISAMMI.

IIpoucxoaut aT0 OTTOrO, YTO NPU OOBIYHBIX, AOCBETOBBIX CKOPOCTSIX,

BpeMmsl ABIOKYIIerocst oobexTa "coxumaercs', HO BCerja ocTaeTcsi IPUBbIYHbIM,



ITOJIOXKUTEIBHBIM.

HpI/l CKOpOCTI/I cBeTa 06'beKT OTrIpaBJIHeTCH B HyTb U goctUuraeT Luejaiun
cunxponno. Ero spems "obnynsierca”. [Tyremecrsennuk kak 6ot
"MynsTunMnupyercs', HAXOASICh B HECKOJIBKUX MECTaxX Cpaay, T.e.
l_lpI/IO6peTaeT CBOI‘/)ICTBa BOJIHBI. A 06'beKTb[ CBerCBeTOBbIe ~— T€ IIOCTOSAHHO
HaXOASTCS B OTPULATEBHOM BPEMEHH, TAK KAK BCET/A OIEPEXKAIOT CBETOBYIO
BOJIHY, C KOTOPO# M3HAYAJIBHO "HA OMHOM cTapToBOi uepTre Haxoauauces". Onu
B IPUHLMIIE He NOAJAI0TCS] BUSYaJlbHOMY KOHTPOJIIO U AAIOT O cebe 3HaTh

JIMIIIb KOCBEHHBIMUA ledsHaKaMI/l.
OrHomenust 0co00i BAYKHOCTH

B KOoCMoce, 1o GOJIBIJ.IOMy cyeTy, JUIIb ABA OCHOBHbBIX IIOHSITHSA:
COGI)ITI/Ie u HaGJIIOlIaTeJIb-
BOT, OTHOIIEHMSA MEXKy HUMH HaM M MMeeT CMBICI pacCMaTpuBaTh.

ITO BONPOC NEPBOCTENEHHOM BaYKHOCTH.
Ha xparo cBera

Kak usBectHo, rPaHULbl BUIMMOM BCEJIEHHOM OI@HUBAIOTCSI
COBpEMEHHBIMH yUeHbIMU B 14 MJIp/. CBETOBBIX JIeT, IPUMEPHO.

OTO 03HAYAET, YTO CBET OT KPAMHUX IOCTYTHBIX /Il HAOIIONEHUS TOUeK
BCEJIEHHOM, KOTOPBIN Mbl PErHCTPHUPyeM Cedac, Hauas CBOE [BVIKEHHE K
semste 14 munnmapnos et Hazan.

Mu1 B Hawym qHu BUAUM Te ero "mopuuu', Kotopble GpuIn reHepupoBanst 14
MJIDA JIET HA3a/l, U U3 3TOTO AAJIEKOrO MPOLUIOTO K HAM, B HACTOSILIEE, CO
CKOPOCTBIO CBeTa, A06panuce.

T.e., ux aBMYKEHNE B IPOCTPAHCTBE-BPEMEHH BIIOJIHE IIOJIOKUTEIBHO
HaInpasJ/IeHO: U3 MPOLIoro B Oyayiiee.

A, cooTBercTBeHHO, ObpaTHOE HanpasaeHue aBuKeHMs (oT HabropaTens
— B KOCMOC, K PAaHMLIAM JOCTYTIHOH HAOJIOAEHUIO BCEJIEHHOMN) TPOMCXOIUT B
Harpas/JeHur U3 OyayLIero B IpPOLLIOe, B OTPULATENLHOM HalPaBJIeHUH

BAOJIb IIPOCTPAHCTBA-BPEMEHU.



Yace! Beunbie, GeaynpeuHsbie

Yuusepcanbubie yacsl, "Hacer BeeBbimnero", 1o/mkHbL mokassiBaTh He
TOJTBKO MPUBBIYHOE HAM TIOJIOKUTETbHOE BPEMSI, HO U BPEMsI OTPUIIATETbHOE,
uayee u3 Gyayiiero B NpouuIoe.

Hanommro: cBeToBoit rox (eAnHUIIA N3MEPEHNST KOCMUYIECKUX PACCTOSTHUN)
— BTO PACCTOSIHME, KOTOPO€E CBET MPOXOANT 3a rof (mpumepno 9,5
TPUJUIMOHOB KMJIOMETPOB).

CoOOTBETCTBEHHO, TO, — 9TO BPEMs, 38 KOTOPOE CBET MPEO0IeBaeT
YKa3aHHOE YMCJIO KMJIOMETPOB (PACCTOSIHME B OMH CBETOBOM TOX).

T.e., kocMuUYecKOe Bpems U3MepSIeTCsl PACCTOSTHUEM, KOTOPOE 3a 9TO BpPeMsi
MPOXOAMT CBET. A pacCTOsIHVE, COOTBETCTBEHHO, BpEMEHEM, KOTOPOe
TpebyeTcs cBeTy, 4TOb 9TO PaCCTOSIHUE NPEOA0JIETD.

Korna xaTeropuu tax HepaspblBHO CBS3aHbI APYT C APYyTrOM, PasBe He
€CTeCTBEHHO OYKU/IAaTh, YTO BPEMsI, KAK U MPOCTPAHCTBO, AOJ>KHO OBITH
BEKTOPOM, UMETb [|Ba HAIPABJEHUS] — B 00€ CTOPOHbI OT HEKOH yCJIOBHOM
HyJIEBOM TOYKM Ha OCH KOOpAUHAT?

B peanbhocTu Bce uMeHHO Tak U 06CTOUT: (POTOHBI OT BCSIKOTO TOYEYHOTO
ucrounuka (aCTpOPUIMKU UMEIOT /IO KaK Pas C TOYEYHBIMU UCTOYHUKAMM)
HATIPABJISIOTCS BO BCE CTOPOHBI, IPUYEM B IIPSIMOM KOHYCE CBETA JIyYH MAYT K
Habsrozatenio (k 3emiie), a B OGPATHOM CBETOBOM KOHYCe MX ABHYKEHME
HATpPaBJIeHO B IPOTUBOIOJIO>KHYO CTOPOHY.

Yenosek, Kak Cyl1ecTBO 6UOIOrMUeCcKoe, ClocOOeH BUETH TOIBKO CBET,
NajaolMil Ha CEeTYATKY I1asa, CBET MPSIMOro KOHYCa.

Ceer 06paTHOro KOHyca Mbl He BUMM BOODLIE, PA3Be YTO OTPAYKEHHBIM,
TO €CTb ONATH-TAKU B BU/E Jy4el MPSIMOro KOHyCa, HO yIKe OT APYroro,
"BTOpUYHOr0" NCTOYHUKA CBETA, KOTOPBIHA PACIIOJIOKEH €11le AAJIbIIE OT 3EMJIU,
YeM TMepBbIH — BO BPEMEHHU M NPOCTPAHCTBE.

Ecnm Benpimky cBeTa NPUHATH 3a HyJIEBYIO TOYKY OCH KOOPAWHAT, TO
NPOCTPAHCTBO-BpeMsl B €€ IIPSIMOM KOHYCe Oy/leT MoJI0MUTe bHbIM (MMEHHO B
TAKOM KadecTBe Mbl ero U (PUKCUpyeM), & OOPATHBIN KOHYC, HAITPOTUB, IACT
Ham OCHOBaHHE FOBOPUTH 0O OTPULIATENLHOM, HEJOCTYTTHOM HALeMy
HaOJII0[IeHUIO TIPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYMe.

KOOpLLI/IHaTbI 3€MJIN TOrga — ITIOJIOXKUTEJbHAsSA BEJIUYMHA,



COOTBETCTBYIOLIAS PACCTOSIHHIO MEXJLY 3eMJIEH U pacCMaTpUBAEMOM
BCIIBILIKOM.

O6061as, Hy»HO cKasaTh, uTo ABMXeHue GoToHoB (M Beex MpoUUX
00BEKTOB) B HANPABJEHNH K HaOIIONATeNIO0, K 3eMJle, U3 JII0OOH TOYKH
0603p1/1M01‘/’1 BCEJIEHHOU BCera CIeyeT CUMTATh ITOJ0XKUTEJbHBIM, a IIPOYb OT
3eMJu, OT HAbJIIO/IATeNS — OTPULIATELHBIM HAMPABICHUEM JBUMKEHUSI B/I0JTb
MPOCTPaHCTBEHHO-BPEMEHHOM OCH KOOPAMHAT (IBHIKEHNEM C
"oTprLAaTENbHBIM IPUPOCTOM" IPOCTPAHCTBA-BPEMEHM, CKasKEM TaK).

A npu BbIOOpE TOYKM OTCYETa 3a HyJeBOM MyHKT Mbl, Pa3yMeeTCsl, MOYKeM
npuHATH abcoaoTHO M06oe "cobbiTre" (Tak HA3BIBAIOTCS HA S3BIKE
acTpoU3HUKOB TOUKU POCTPAHCTBA-BPEMEHHN).

B Tom uncne u camy semmo. Ho B mocsiennem cityuae miist coxpanenust
CHCTEMBI OTCUETA BCAKAsI yaleHHas oT 3emn (OT HabsoaaTess) Touka
npuoGpeTeT 3HaK MUHYC Nepes abCOMOTHOH BETMUMHON yaaIeHUsl.

3nech 51 xoTes1a OBl ele pas NOAUEPKHYTh, YTO UCCJIELYS] KOCMOC YeJI0BEK B
CUJLy CBOMX GMOJIOTMYECKMX OCOGEHHOCTEH MMeeT BO3MOXKHOCTb BUIETh
HCKJIIOUMTEIbHO UCTOYHUKHU cBeTa. | [puuem HeBaxcHO, cobGCTBEHHO
M3JIy1aeMOrO MJIH YK€ OTPAXKEHHOTO, & BAXKHO 3aTO CIIEAYIOLIEe:
PerucTpupyercs BCSIKUN 0OBbeKT TOMBLKO TOrAa, Koraa poToHb!
reHEPHMPOBAHHON WJIM OTPa’KEHHON MM BCHBIIIKYA MPOU/LYT BCEe PACCTOSTHHUE,
orpessiiomiee ux or demau. Hu Gombire 1 Hu MeHbIIIe.

Takum o6pasom, HECMOTPS Ha TO, YTO KOCMOC MPEACTABIsIeT COOOM IeabIid
OKeaH CBeTa OT BCEBO3MOIKHBIX MCTOYHUKOB, 36 MJIIO B JTII000M MOMEHT
OMBIBAET OHA-€AMHCTBEHHAs, BIIOJHE ONPE/eJeHHAsl BOJIHA: CBET BCIIBILLKH,
npousouleei, CKaXkeM, 8 MUHYT Ha3aj Ha PACCTOSIHUM BOCbMM CBETOBBIX
MUHYT OT 3eMJIH, 5 4acoOB Ha3a/ Ha PACCTOSTHUM 5 CBETOBBIX 4acOB, IO/ HAa3a/
Ha pacCTOSTHMM OFHOTO cBeToBoro roaa, 40 ner Hasanx Ha paccrosauu B 40
CBETOBBIX JIET, MUWUIMOH (MWJIIIMAP/) JIET Ha3a/, Ha PACCTOSIHUM MWJIJIMOHA
(MuAIMapaa) CBETOBBIX JIET U T.M., BIVIOTH 10 Kpasi BUAMMOM BCEJEHHOM.

"Tpebuu" sToil BOAHBI — OTPE3KM NPOCTPAHCTBA U BpemeHH, "HamepTBO"
CBsI3aHHblE MeX</ly COOOI CKOPOCTBIO CBETA, TAK CKA3aTh, 9KBUBAJEHTHBIE APYT
ApyTY, T1ae “x” cBeroBBIX JEeT = “X” nerT, BpeMsl PABHO3HAYHO ITPOCTPAHCTBY.

Bce npoune Benbluky, Hanpumep, npovsouieinye 7/ JIeT Ha3az, Ha

paccToaHuun 8 CBE€TOBBIX JIET WJIU XKeE, HaO60p0T, 8 JIET Ha3aJd Ha pacCTOAHUU 7



CBETOBBIX JIET — BCE OHU, TAK CKa3aTh, 'MPPEeIeBaHTHBHI'".

N Bor nouemy. YcnoBumcest puist yLLO6CTBa CUYUTATh 3/1€Ch 3EMJTIO HYJIeBOI
TOuKOM ocu KoopauHaT. Toraa peaynsTUpyoliee MeCToHaxoXieHne POTOHOB
nepBoii U3 "HeNPaBUIIBHBIX" BCIIBILIEK B IPOCTPAHCTBE ¥ BPEMEHHU I10
OTHOILEHUIO K 3eMJIe MOKHO 3anucaTs kak —8 + 7 = —1 notomy uro na Touxn
MI/IHyC BOCEMb JIeT ¢)OTOHBI CEeMbBb JIET K 3eMJIe HpI/I6III/[)KaJII/ICb, n
MOJIOYKUTEJIBHBIN 3TOT MPUPOCT OKA3aJICs HEIOCTATOYHBIM, YTOObI JOCTUYD
Habmopartens (HyIeBoi TOUKH).

Koopaunars! Bropoii Benbiixku: —7T+7+ (—1) = —1 nockonbky Bechb

BOCBMOH, mocaeanuit, "uabbrrounsii’ ron ceoero asuxerns GoTOHBI OT 3eMun
YAAISUTACH CHOBA, MPOYb OT HYJIEBOM TOYKH, B IIKAJIEe OTPULATEIbHBIX YHCEl.

B 06oux ciyyasx B UTOre 4aCTULbI CBETA HAXOASATCS MO OTHOLIEHUIO K
3emile B OOpaTHOM, HEJJOCTYITHOM HaOJII0IEHUIO CBETOBOM KOHYCE , B
OTpHUIATEIHLHOM BpEMEHH M IPOCTPAHCTBE, a CBeT 0OpaTHOro KOHyca 1
HaXOSIIIMECS] B HeM OOBEKThI HaM, KAK U3BECTHO, HE BUIHBL.

[aBaiiTe BEIUIEHMM MPOM3BOJIBHO HEKUI OTPE30K MPOCTPAHCTBA-BPEMEHH,
paspensiomuii Habmoparess (semio) u 10Qyo Apyryio Touky (cobbrTue)
KOCMMYECKOTO IPOCTPaHCTBa (CKaskeM, OTPE3OK B “X” CBETOBBIX JIET) U ILyCTb
CTPeMUTebHBIN BCATHUK HOCUTCS HA JINXOM KOHE M3 KOHIIA B KOHEI] 9TOTO
orpesaka. CkopocTs, ckaskem, B TIOJITOPa pasa BbIlle CBETOBOM.

Koopaunats! HaGnonaresns MO>KHO 0603HAYUTD, KAK HYJIEBOH MYHKT U
Torga mecto crapra — "muHyc nkc'. [|BrokeHne nsHavanIbHO HAIPABIIEHO K
3eMile, HO B TO BpeMsl Kak CBeT 3a "Mkc' JIeT IyT Kak pas JOCTHUT Obl CeTYaTKu
PETUCTPUPYIOLIETO [VIada — ITyHKTa HOJIb, KOCMUYIECKHIA CKUTAJIEL,
BCJIEACTBHUE MUBJIUIIKA CKOPOCTH, OKAYKETCSI COBEPLIEHHO B PYTOM MeCTe:

—x+x + (—0.52) = —0.52 — crosa — OTPHLATEIEHOE 3BHAYEHUE

KxoopauHar!

A pesynprar — nposeren Gepnsira Haj semueii, kak danepa Han
IMaproxem: ero nake He samernian!

I/I, qTO Xapa.KTepHO, an/I ABMXXEHUU OT 3€MJIM OH €elle U B OTpI/ILla,TeJII)HOM
KOHyCe 0 OTHOLIEeHUIO K "cobbrTuio", Ha “T” et oT s3emun orcTosLIEMY,
Oy TUTCS.

Z[an(e ABUTAsSICh HaBCTPe‘ly CBeTy TaKOM O6’beKT HEM3MEHHO OKAa3bIBAE€TCS B



00paTHOM KOHYCe 110 OTHOLUEHUIO K J11060H BCTPEYHOMR BCIIbILLIKE-COOBITHIO !
HpellCTaBbTe: KOOp]lI/IHaTbI BCIIBIIIIKN — HOJIb. SeMJIﬂ TOraa y]laﬂeHa oT
BCIIBILIKY HA HEKOTOPOE PACCTOSIHUE B TOJI0XKUTEIBHOM HANIPABIEHUN OCU
koopauHar, "munoc ukc', ckaxem. PBaHysics BcaqHUK B HEKMI MOMEHT
HABCTpEYy CBETY. 06paTan‘/’1 cuer nowres! Y eciiu 6b1 gBUTAsCsSt OH CO
CKOPOCTBIO CBeTa, TO 3a "MKC" JIET LOCTUT Obl HyJIEBOH OTMETKU — OSIUIIEHTPA
cBerosoii Bonnbl. Ho HeT, on B montopa pasa Goictpee cBeta muuntcst! 3Hauur,
vepes "uxc" set okaxercs B mynkre "muHyc 0.52”, B 06paTHOM KOHyCe

BCIIBIIIKM:

+z —x+ (—0.52) = —0.52

Onsare-rakn — orpunarensHoe Bpems! U, pagymeercs, mpocrpancTso.
Kaxk rosopurcs, "B nioxoe Bpems B ioxom mecre". lror — neBumum!

( npumevanue: peanbHble LUQPHI, ECTECTBEHHO, OTKIOHSIOTCS OT
MPUBEIEHHBIX , TIOCKOJIBKY Pa3HSTCS TPAEKTOPUM AJISI JIydel CBeTa 1
0b1anarmmux Maccoii 06beKTOB, HO HEM3MEHEeH MPUHIIMIT).

[Mockonbky "ukc" — coBepleHHO M106OE YUCIO HATYPAJIBHOTO Psifia,
HaINpAIIMBAeTCsl BHIBOJ: HaM abCOMIOTHO HEBO3MOYKHO YBUAETH HEUTO,
CIOCOOHOE ABUTaTHCS CO CBEPXCBETOBOI CKOPOCTBIO, HOTOMY UTO
061a/1a101IM I TAKOH CKOPOCTBIO OOBEKT HAXOAUTCSl B OOPATHOM KOHYCe CBeTa
nocrosinHo. V3 kakoii 661 TOUKM B Npesiesiax BUIMMOI BCeJeHHOH OH HU
ABUTAJICS U B KAKY0 Obl CTOPOHY HU HANPaBJISLIICS.

CBepxcBeTOBOH 0OBEKT HUKOT/IA HE MOYKET ObITh HU HACTUIHYT CBETOM, HU
"CTONKHYTBCS ¢ HUM'", & 3HAYUT — HE MOXKET CTATh NCTOYHUKOM OTPa’KeHHBIX
Jydeil, M, clleoBaTesbHO, He MOKET ObITh ObHapyskeH HabsonaTenem.
Hukorpa. Hu npu kakux ycnosusx.

Hanporus, Bce maTepuasbHble Tesla, KOTOPBIM HE TOJBKO IPEBBIIEHNE, HO
Aa’ke M cama CBETOBasl CKOPOCTb 3aKa3aHa, PAHO WJIU MO3AHO 00s3aTeIbHO
MONAJAIOT B [TOJIe HAILIETO 3PEHUS B KAYECTBE UCTOYHUKOB OTPAYKEHHOTO

cBera.



B npyrom namepennn

Hexwuit rocniogun sasiBui no npoureHun rekcra o 'wacax Beepbinero':
Tam HUYEro HET O TOM, IIOYEMY Mbl HE MOXKEM yBU/ETb (POTOH OT
CBEPXCBETOBOTO 0OBeKTa.

YnuBusuMchs noHavaisy, s, TeM He MeHee, 6e3 0cOGOro TpyAa NpecTaBuIa
cebe, 9TO 3aCTABUIIO MOErO OIITOHEHTA CHeJIaTh CBOe CHOICIINOAaTe bHOe
3asBJIeHUe: He IOHMMasi OCOOEHHOCTEH MPeNIOKEHHOTO MBICIEHHOTO
SKCMEPUMEHTA, OH, BULUMO, TOCUUTAN, YTO (POTOHBI HAXOAUIUCH U3HAYATBLHO
TOYHO TaMm >Ke, Te U noctynupyemsiit "HeBuaumka'. Toraa, orpasusiumcs ot
Hero, GOTOHBI 3TH MOTIU ObI 06eCneYnTh HABIIAEMOCTh O3HAUYEHHOTO
obOBeKTa.

Ho sro e Tax.

Ha camom nene, cBepXcBeTOBOI 0GBEKT HAXOMUTCS BCETO JIUIIb HA OJHOH
"craproBoii uepre" ¢ poTOHAMY, HA OAMHAKOBOM C HUMU PACCTOSIHUU OT
nocsetoBoro Habmoparens. B coorsercrsuu ¢ npasniaom CPT-cummerpun —
B IyHKTE, 3¢ PKaJbHO CUMMETPUYHOM MATEPUAILHOMY UCTOUHUKY
(reHepaTopy MJIM OTPa’KATEJII0)CBETA, HO OTHIOAb HE B OJHOM C HUM TOUKE.

INoaTomy npaBomepHO BBIIIEN3IO’KEHHOE, & IMEHHO: B Ka>K/bIH JaHHBIHA
MOMEHT Mbl BUAUM UCKJIIOUUTENLHO (POTOHBI COOBITUH, KOTOPbIE IPOM3OLIY N
Jer (4acOB, MUHYT) Ha3aJ Ha PACCTOSIHUU B T€ YK€ N CBETOBBIX JIeT (4acos,
munyT). ViImenno atu poToHbI AOCTUTAIOT IM1a3a HabmonaTess.

Vimenno aTo u ecTb Hame uamepeHue, Hame npocrpancrso-Bpemsi. OHo
"pasmeueno" ckopocTbio cBeTa U Beeraa mosokurenasHoe. Doronsl, koTopbImM
He XBATUJIO BpeMeHU 106paThcst 10 HAbIIOAATEN S UM T€, YTO UMeJH GoJblie
BpeMeHH, YeM HeobXoauMo, HabIIolaTeIeM He PErMCTPUPYIOTCS, & 3HAUUT —
HE€ BUOHbI U 06'beKTbI, Haxogsgmuecs: B paCCManI/IBaeMbIﬁ MOMEHT B
COOTBETCTBYIOLUX IyHKTaX NPOCTPAHCTBA-BPEMEHH.

Bor, B Takux, kak pas, IMyHKTaX HOCTOSIHHO HAXOAATCS, B CHILy CBOEH
3anpeenbHON CKOPOCTH, OOBEKTHI M3 AHTHBEIIeCTBA: BCerya B obpaTHom
KOHyCE CBeTa — B OTPHUIATEJHbHOM IIPOCTPAHCTBE-BPEMEHH, B APYTOM
HM3MepeHUH, HaOII0ATEIIO J0CBETOBOMY, TPOAYKTY MATEPUATLHOTO MUPA,
1uts cosepuanus HepoctynHom. "'[lapk marrep", rocona.

I/I 9Ty INPOCTYIO UCTUHY HeO6XOD,I/IMO ycBouTb Ka}KD,OM_y, KTO XO4eT



OPHMEHTUPOBATHCS B CJIOXKHBIX IMMOCTPOCHUSAX COBPeMeHHOfI (bI/ISI/IKI/I.

Bonpoc Koasmsr IIpyrkoBa

Bcem, KTO XOTb 4y Tb-4yTh 3HAKOM C TIPEACTABJIEHUSAMU COBPEMEHHON
¢pusuxu, nssecro (1o xpaiieii mepe, 1OIKHO GbITH U3BECTHO), YTO HU OJHA,
AaKke camasl HavMeJIbuailnas 4aCcTULA, B COOTBETCTBUU C 3aKOHOM
Coxpanenusi, He BO3HUKaeT 6e3 CBOEro aHTUIIOA — COOTBETCTBYIOLLEl
AHTMYACTHUIBL.

'Z[JIH KBapKa CyU_leCTByeT aHTI/IKBapK, JJIsA SHeKTpoHa — aHTYIsHeKTpOH, AJIsA
aToma BOAOPOJA — AHTHUBOAOPOL.

Teneps — Bompoc: kak gajnexo npocrupaercst aror npunuun? Kak gomro
0 X0y 9/JeMEHTOB, 3apuxcupoBaHHbIX B Tabauue Menaeneesa, MoxxHO
[IPEAIOJIATATh HAJIMYKE COOTBeTCTBYIoIMX anTuctpykryp? U kak Hacuer He
aToma — a MOJIeKyJbl Bofiopoaa, Hanpumep? Urto no yactu ewe Gosee
CJIOYKHBIX MX KOHIVIOMEPATOB !

CaoBom, kak sonpowan Kosema Ilpyrkos: "Iie nHauano roro xonua,
KOTOpbIM OKaHumBaercst Hayauo?" V], rmaBHoe, moyemy OHO — OKOHuaHUE —

Boob1e umeno 6b1 mecto GbrTh? C kakoit Bapyr cratu?
"Ila 3qpaBCTBYIOT aHTUMHPBI, 0A3UCHI cpeay Mypsbi!"

Pumcknii [lana noxsanun nonynspHyio kocmosorunueckyto reoputo "Bur
Banr" sa To, 4To OHa BITOJIHE COOTBETCTBYET LIEPKOBHOM [OrMe: HUYETO HE
661710, a morom Boskenvka aror cambtit "Bonbuoit Bapsis" ycrpoua.

Ho puas nacrosiero yuenoro Bor — "mepcona Hou rpara', B Tom cmbicie,
9TO, €CIIM Aa’ke IPUHSTH CyIIEeCTBOBaHMe 1BOpIa, Mepes HAyKOM TOTYaC >Ke
BO3HMKHET BOIIPOC, YTO K€ TOTAa MpeacTaBJsieT coboit ator cambiit Bor, u
OTKyZa OH CaM-TO B3SUICSL.

To ectb, konuenuus Bora, kak 0ObekTa HEMO3HABAEMOTO — TYIHK AJIS
HayKH.

K cosxanenuto, Teopus "Bonpmoro Bapeisa" He cioco6na nath orset Ha

BOIIPOC, OTKyda K€ BCE€-TaKH! B35JI1aCh 9TA KOJIOCCAJIbHAsI OHEPTUsI.



3ato nocne Bapeisa, GykBanbHO ¢ nepBbIX MUILIMCEKYH, Ooslee MM MeHee
MOHSITHO, KaK MTPOMCXOANJIO CTpyKTypupoBanue Beenennoit. Huuero
CBEPXbECTECTBEHHOTIO: B LIEJIOM SHTPOIMSI HAPACTAET, HO, BCJIEACTBUE
MOJIy9eHHOTO B MOMEHT BaphiBa 3anaca sHeprum, cucrema, pasBUBasiCh
HEJIMHEWHO, aeT HAYaJI0 CAaMOOPraHM3yIoIMMes 'mogcuctemam’ — or
ATOMOB M FJIAKTHUK /10 )KMBBIX OPraHU3MOB, BKJIIOYAsl MBICJISILIIE.

Camoe >ke HAuaI0 BO3MOKHO OOBSICHUTD JULIb CJAEAYIOLIUM 00pasom: B
MHpe BEYHO CylecTByIOoT Beenennas u Auruscenennas. [lpuaem oo ne
CTATUYECKOE COCTOSIHUE, & IEPUOAMYECKOE UX MOSIBJIEHNE, PA3BUTHE U
MCYe3HOBEHVE B MOMEHTHI BpemeHH, coorsercrByomue "Big Bang/ Big
Crunch".

KsanrtoBas mexaHuka onuchiBaeT nof0OHbIH MPOIECC HEMPEPHIBHOTO
MOSIBJIEHUS U MCYe3HOBEHMs! (aHHUTWIISIAN) BUPTYJIbHBIX Tap "dacTuia-
anTnyactia” B Bakyyme. [ [ocKobKy oHeprust He MOKET CO3/1aBATHCS U3
HUYEero, OAUH U3 NapTHEPOB obJIafiaeT moI0XKUTEIBHOM, a ApyToi —
OTPULATENLHOM SHEPrUEl, — OTMedaeT XOKUHT.

To >ke camoe, MO-BUANMOMY, HUMEET MECTO U B CJIyYa€ CUCTEMBI
"Beenennas-Anruscenennasn". Hu uro nHoe, kak cnna nputsykeHUs: MeXILY
STUMM ABYMsI MUpaMu (aHTHIIOAAMHM) OOYCIOBINBAET IPABUTALIUIO, KOTOPAs
"cTaruBaetr” Bce CTPYKTYPBI, ICKPUBJISAS METIEN MPOCTPAHCTBO U BPEMS,
NPUBOAS B KOHeYHOM utore k Heusbexxcnomy "Big Crunch" B xonue
ouepegHOro UuKJIa, B coorserctsuu ¢ Ilepsoit mopensio @puamana.

Ho aro He xoHen Bcemy, a IMIIb HOBOE HAYAIIO, TIOCKOJIBKY 9HEPTHUS
AHHUTWISILMY CHOBA AAaeT BO3MO>KHOCTb padsurust Beenennoit (1
AnTuBCceneHHo) B HOBOM uKJe, 1 Tak — "ad infinito".

Ora "ne>kalas Ha TOBEPXHOCTH" MAiesT OTOpPAaChIBAJIACh, BUAMMO, IO TOK
NPOCTOH MPUYMHE, YTO HAJIMYME AHTUMATEPUAIBHBIX OOBEKTOB B KOCMOCE HU
pasy He ObLIO NOATBEPIKAEHO ACTPOHOMAMMU.

B uem e npuumHa nogo6HOrO MosoKkeHus Beleii?

Xouercss HAIOMHUTD, YTO MBI B COCTOSIHUM HAOJIIONATH JIUIIb Te HeOeCHbIe
TeJla, KOTOpble MO0 UBJIyYaloT CBET CamMi, MO0 — OTParXaloT CBET APYIUX
MCTOYHUKOB.

[Ipennonoskum, ofHAKO, YTO HEKUH KOCMUYECKUE OOBEKT ABUKETCS CO

CKOPOCThBIO, HpeBOCXOIlHLLleﬁ CKOPOCTB CBE€TA. B raxom ciydqae CBE€TOBas BOJTHA



He CIIOcOOHA ero HACTHYb, U, CJIE0BATEIBHO, HE MOKET OT HET'O OTPA3UThCSL.
U, cnenosarenbHo, OOBEKT BTOT B TIPUHIIUTIE HEe MOKET ObITh 3aduKcUpoBan
aACTPOHOMAaMU: OH BCerja OyneT HAXOAMTHCS B TaK HA3bIBAeMOM "0GpaTHOM
cBeToBOM KoHyce" (CM. BbILIE).

WsBecTHO, 4TO AJ11 MATEPHUAJIBHOTO TeJIa HEBO3MOYKHO [JOCTHIKEHUE
CBETOBOM CKOpOCTH, a Tem bostee ee mpesbimenue. Yo sxe xacaercs
KaTeropuy aHTUMaTepuHu...ouemy ob1 Het? Benp, ecim macca — mepa
WHEpPTHOCTH, To "anTHMacca', BO3BMOKHO, Kak pas obianaer
[IPOTHBOIOJIOXHBIMU CBOMCTBAMU, U SIBJISIETCSI CBOETO PoAa 'Mepoit
noasyxHOCTH" ?

M3 kBaHTOBOM MeXaHUKHU U3BECTHO, YTO CYLLECTBYeT 0c00ast B3aUMOCBS3b
MeXXJly MaTepuel U aHTUMaTepueli, TPOCTPAHCTBEHHOM CUMMeTPUeN U ABYMsI
HanpasiaeHusmu Bpemerr. OHa 3aKII09a€TCS B TOM, YTO €CJIM 9aCTHLbI
3aMEHUTH AHTUYACTULAMH, TPOCTPAHCTBEHHbIE KOOPAMHATBI — WX
3epKaJ'[beIMl/l OTpa)KeHI/IHMI/I, a HanpanIeHl/le BpeMeHI/l N3MEHUTH Ha
npotusononoxkHoe (13 Gyayuiero B npouwioe), To pU3UIECKUE 3AKOHBL,
KOTOPBIM MOUUHSETCS TAKOH 0OBEKT, OCTAHYTCS HEU3MEHHBIMU.

B nape "Bcenennas - AntuBcenennas', moaaep>KMBaroTCs, MO-BUANMOMY,
MMEHHO TaKue OTHOIIEeHUs: AHTHUBCeJeHHAasi COCTOUT U3 AHTUBEIEeCTBA,
00s1a1aeT OTPULIATENLHOMN dHEpPruei, siBisieTcs "3epKalbHbIM OTpaskeHrem"
Hauelt Beesnennoii u cymecrsyer B 06paTHOM BpemeHH, 4TO 0becreunBaeT
coxpanenue Bcex dpusznueckux 3akoHos B cucreme. Obmas cymma marepuu u
9HEPIUH OCTaeTCs MOCTOSTHHOH (paBHOI HyuT0), B cooTBeTcTBUHM C | lepBhIM
BaKOHOM TEPMOANHAMUKH.

Bropoii 3akoH TepMOAMHAMUKY — O HAPACTAHUU SHTPOIIMHM, TOXKE,
pasymeeTcs, CripaBeyIuB — Ui MaTepuaabHoi Beenennotii, rae mporekator
HeobpaTnMmble NPOLECCh, KOTOPbIM CBOMCTBEHHO MOJIO>KUTEIbHOE
HanpasJieHHe BpeMeHU — U3 [IPOLLIOro B Oyayiee.

B AnTHuBCeneHHOM e, TAe BpeMsl UAET BCHATD, SHTPOMNUSI, SBJISIACH
yHKUMEH BpeMeHU, MTOCTENEHHO CHUYKAETCS, COXPAHSIS TEM CAMbIM
I/IZ[ea,f[bHle CI/IMMeTpI/I‘{HOCTb BCeX HapaMeTpOB }lBOI‘/)[CTBeHHOI‘/'I CUCTEMBI — B
110601 MOMEHT.

Takum 06pasom, Bpemsl, KOTOPOe Kak Obl OCTAHOBJIEHO B MOMEHT

"Bonbmoro Bapeisa" (tak cxasarts, "npekpaiuaercs u HaunHaeTcs" B OGHO U TO
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’Ke€ MTHOBEHME), TI0 MePEe YAAJIEHUS OT HETO, TOJIydYaeT ABa HAIPABICHUS — B
066 CTOpOHbI oT Hyﬂﬂ, KakK 1u HpOCTpaHCTBeHHble KOOp}:lI/IHaTI)I: BO BCeJ]eHHOﬁ
BpeMsI MOJIOXKUTEIbHOE, B AHTHBCEJIEHHOM (U1 CBEPXCBETOBBIX 0OBEKTOB) —
orpuuarensHoe. VIMeHHO CKOPOCTb U €CTb eUHCTBEHHBIN Gapbep Mex /Ly
atumM "mapasiesbHbIMU Mupamu'.

VcxpusnenHocts mpocTpancTsa npuobperaet A1 Tesl AHTUBCeIeHHOM
"HeraTuBHOe'" 3HAUEHMe, KOI/Ia TPOCTPAHCTBO CJIOBHO Obl "BhIBOpaumnBsaercs',
M3rnbasich He KaK MOBEPXHOCTD Iapa, a KaK MOBEPXHOCTh Ce/Ia, WU, eClu
YTOZIHO, KAK BHYTPEHHsIsl TOBEPXHOCTD IIapa — 3ePKaJbHOE OTpaXkeHue
xondurypaumu Beenennoii.

Nurepecho, uro umenno raxoe "cennoobpasnoe" uckpusnenue
MpOCTpPaHCTBa TpeOyeTcsl, T0 MHEHUIO PsIfia ABTOPOB, [UIs My TelleCTBUH
06paTHO BO BpeMeHHU.

B co6ersento npouiom (B OTpMLATESBHOM BPEMEHM) CYLLECTBYIOT JMILIb
OOBEKTDL, Ubsl CKOPOCTb IIPEBBILIAET CBETOBYIO, T.€., KOIJa 00beKT CrIocobeH
"cam cebst oboruats".

3aTo Te 0OBEKTDI, KOTOPbIE COCOOHBI PA3BUTh CKOPOCTD, PABHYIO
CKOPOCTH CBeTa WJIM ke BJIMsKy1o K Heil, criocobusl "camu cebst mornats”. s
HUX BpeMsl Kak Obl OCTaHABIMBAETCS, OHU "yaBauBatoTCs", MOSYIaioT
BO3MOYKHOCTb HAXOANUTBCA B ABYX (HECKOJBKHX, MHOTHMX) MECTaX Cpasy.

menno sto MPOMCXOJMT C YACTULIAMM B OKCIIEPMMEHTE C ABOMHOM IIesbIo,
KOT/la OHU HAYMHAIOT MPOSIBJIATH CBOHCTBA BOJIHBI.

[1pusnanne cymecrsoBanyss AHTUBCEIEHHOM MO3BOJISIET PEIIUTD
MPAaKTUYECKHU BCE HEPELIEHHBIE BOMPOCHI COBPEMEHHON KOCMOJIOTHH, B
YaCTHOCTH, OOHAPY KUTb KOOBI "McUedHyBIIMe" AHTHYACTUILBI, KOTOPBIE,
BBIXOJIUT, BOBCE HUKya U He ucuesanu (eie Obl, Be/lb 5TO NPOTUBOPEUUIIO Obl
IlepBomy 3aKoHy TepMOAMHAMMKI).

Onu aumb 06beauHSINCH ¢ cebe mogoOHBIMU BO BCe boJiee u bostee
CJIO’KHbIE KOMILIEKCHI IO IPUMEPY CBOUX MaTepUAJIbHBIX MapTHEPOB, U,
npuobpeTasi COOTBETCTBYIOLLYIO CKOPOCTb, CKPBUIUCh. .. U3 HOJIsl HALLIETO
apeHwusl.

B sakmouenne xoresnock Obl elie 3aMeTHUTh, YTO SHTPONUS AHTUBCETEHHOH,
Kak 1 BOOOLe HEPrUs B HEl, MMeeT, OUeBUHO, OTPULIATENBHBIN 3HAK. JTO Ta

camas "Hersurponus", unu ungopmauus no llennony.



Taxk uro sxe? Kocmuueckue nosns nndopmanuu? Beicumit pasym, mosxxer
6brth? HeyHnurosxumocTsb Halllero cosHaHusl, KOTOPOE NPeAcTaBsieT coOOM
HU 4TO MHOE, KaK COBOKYITHOCTb HAILIMX 3HAHUIT O cebe 1 OKPY KAIoLeM MUpe,
apyrumu cnosamu, undopmauuto? Beits mosxxet, Geccmeprue Haweit aym?
He snaro. Xouy sums nosroputs Besten 3a Crimuosoit: "Bor ects Ipupopa.

HeT CMBICJIa MCKAThb ‘ITO~J’II/I6O BHe eé.

Kapruna mupa ¢ popmynoit Bcero

1. B mupe cymecTByeT paBHOE KOJIMUYECTBO YACTUL] U AHTUYACTULL.

2. O6was cymma MaTepuM U HEPTUU PaBHA HYJIIO.

3. Kocmuyeckue 00BeKThI, COCTOSIIIME U3 AHTUBEIIECTBA, Mbl HE CITOCOOHBI
YBHUIETH, MOCKOJBKY CBET OT HUX HE OTPAXKAETCSI, TAK KAK OHU JBHIKYTCS
ObicTpee cBeTa.

4. 111 MUKpOYaCTHI] MX CBEPXCBETOBAst CKOPOCTD CKa3bIBAETCS HA
0COOEHHOCTSIX UX CITUHA.

5. Cucrema "nBoiiHMKOB" CyleCTByeT BEUHO, IEPUOANYECKH OSIBJISISIC U
ncuesast mytem aHHUTWIILWU. {15 mupos-anTunonos oo momenTsl bur Banr
(Bur Kpanu).

6. B nporusosec sHTponuu cymecTsyer paBHas eii o abCOMOTHOM
BEJIMYMHE, HO MTPOTUBOIOIOKHAS MO 3HAKY HETOHTPOIHS — KOCMHUYECKHE
nosst undopmarum.

7. CyliecTBoBaHMe BUPTYaJbHOro, "MHUMOro" Mypa /esaer onpaBaaHHbIM
NMpUMeHEeHNe MHUMBIX 9HCcell, U Toraa "Hyns' mpeobpasyeTcst Bo BIIOJIHE

KOHKPETHYI0, BBIPDAXKEHHYIO KOMIIJIEKCHBIM YMCJIOM, BEJIMINHY.

Dopmyna Beero:

E—-E=FE+i’E

Nann, Y4YUTBIBAs, 4YTO E PaBHO 5M Lie B KBajipaTe, NpUeMJIeMa TakKe
aHaJIOTU4YHas (bopMyJIa, rae smecto E MPUCYTCTBYET COOTBETCTBYIOIINIA

OKBHMBAJICHT:



me? + (=mc?) = me? + i*mc?

Bor u reopust cucrem

TBopel Becero CylnecTByIOmEro BHe CUCTEMbI HAXOIUTBCS. HE MOXKET, MO0
TOIZA OH ... He CylIecTByeT (TO, 9YTO BHE CyIUECTBYIOIIEro — He
cywecrsyer). OH He MOXKET TaK)Ke BXOAUTb B COCTAB BCETO CYLLECTBYIOLIETO
Hapsy C IPOYMMU COCTABJISIOLMMY, TAK KaK TOIJa OH — 9acTh CHCTEMBI, a
JacTe — Beerza mpouie neuaoro. B ro sxe Bpems;, us Teopum cucrem caegyer,
YTO TBOpEL, CUCTEMBI HE MOXKET ObITh IIPOLLE, YEM CO3/IaHHASI UM CUCTEMA.
BriBop (enuncTBeHHO BO3MOskHBIN) — TBOpHA cienyeT OTOMXKAECTBHTE C
Teopennem: Bor ects mup. [Ipumevanue: Ham 3HaHMsI 0 MUpe faeKu OT

cosepiuencrsa. He sanuknusaiitecs.

HMuarumuas cBsi3b npocTpaHCTBa M BpEeMEHHI

Bpemsi — aTo paccrosinue, koTopoe (POTOH 3a JaHHOE BpeMsl IPOXOIMT.
Paccrostnne — aTo Bpems, 3a koTopoe (POTOH NPOXOAUT AAHHOE

paccrositnue
Crapas HOBOCTB

Tomy, xTo nonumaer ¢pusuky, s1 He CKa’ky HUUETO HOBOI'O, YTBEPKAAsl, UTO
A1060e Hallle MyTelecTBUEe B KOCMOC NPOUCXOAUT 0OGpaTHO Bo Bpemenu (He B
0obpaTHOM, OTPULIATEILHOM BPEMEHH, OAYEPKUBAaI0, & — 0bpaTHO BO
BpemeHu: ero "mpupoct” orpuuaresnshsiii). T.e. seTum Beerna u
VCKJIIOUNTENBHO B npouutoe. Beap perucrpupyercst Besikas BCHbILKA He B
MOMEHT €€ BOSHMKHOBEHHUSI, & JIMIIb IO MPOLIECTBUH ONPEeIEHHOTO
BpPEMEHH, COOTBETCTBYIOIIETO PACCTOSHUIO NCTOYHMKA BCIIBILIKU OT 3€MJIH,
korga (pOTOHBI 3TO PACCTOSIHUE TIPEO/IONEIOT, BUTAsICh CO CBOEH CBETOBOH

ckopoctsio. [Tomnure, kak "cBer ymepuux ssean goxogur"? A ecau nopanuces



HaBCTpe4Yy, 3Ha4YUT, B MPOLLIOE JIETUM, BCTpedas CBeT, K HaM, U3 MPOLLIOro B
HACTOSILIEE, ABMKYIIUICS: 6b1c'rpee BCcTpeua npousoiiaer. Bor YOK He aymana,

9TO HTO HEMOHATHO coBpemeHHBbIM "obOpasosanuam". Hy, na nagwo.
Cxkaska npo Gestoro obrukxa

CsaeroBoii rog 910 paccrosiaue (AeCATh THICSY MIIJIMAPAOB KNIOMETPOB),
KoTopoe cBeT npoxoauT 3a roa. CooTBeTCTBEHHO, ro/i — 3TO BpeMmsl, 3a
KOTOpPOE CBET MPOXOANUT PACCTOSIHUE, PABHOE JECATH THICSTIaM MWJIIMAP/OB
KWJIOMETPOB.

Bpemsa usmepsiercs paccrosiuuem. Ho paccrosinue — Bexrop. Ecnn
PAacCTOsIHME Y BpeMs HACTOJIBKO B3AaMMOCBSI3aHbI, 3HAYUT, U BPEMSI IOJIKHO
VMMETh CBOMCTBA BEKTOPA — NMPUHMMATH OTPHULIATEbHbIE 3HAYEHUSI.

FpaHI/ILl])I BI/I}:[]/IMOﬁ BCeHeHHOﬁ OLIEHUBAKTCHA COBpeMeHHbIMI/I yqubIMI/I
npumepHO B 14 Map/. CBETOBBIX JieT. DTO 03HAYAET, YTO CBET OT KPaHMX
AOCTYIHBIX AJs1 HAOJIIONEHUSI TOUEK, KOTOPbIil Mbl PEerHCTPUPYeM ceifuac,
Hauas cBOe ABMYKeHMe K demuie 14 munimappos ner Haszan.

T.e., nBuxxenue GoTOHOB U3 KOCMUYECKUX faseit kK Ham (0606mas — or
J1060r0 COOBITUS K JII0GOMY OCBETOBOMY HAGJIIONATEINI0) MPOUCXOAUT U3
NpOLLIOro B OyAyliuee — HOpPMaJbHOE, MOJOXHUTENbHOE TeUeHHe BPeMEHMU.

[TporusononoxHoe Hanpasiaenue aBukenus poroHos (B KOCMOC, K
rpaHUIaM BCEJIEHHOM, OT HAbJII0faTeN s K COOBITHIO) TPOMCXOIUT U3
GyAyliero B NpoLIoe — M3BpalleHHoe, OTpuLaTeabHoe Bpems. Mbl BooOLe
HEe BUAVM HU4YEro, KpOMe Cl)OTOHOB. HPI/I‘{eM Cl)OTOHOB NCKJ/JIIOUUTEJIBHO
MOJIOYKUTEIBHOTO BPEMEHH, TOCTUTIINX CETYATKH I71a3a. YAaSIOmMUXCs
¢oronos He BuauM (onTuka rmasza U Ap. PerMCTPUPYIOLMX PpUGOPOB
TaKoBa).

Ho 3nech moryT umers MeCTO Ba>kHbIe HIOAHCHI.

Marepuanbabie Tena (OCBETOBbIE), OKa3aBIINECS HA MYyTH YAAISIOLINXCS
¢oronos (B 06paTHOM KOHyCE CBETa), MOLYT OTPA3UTh UX CBOEH
MOBEPXHOCTHIO U BePHYTh K Habmionaremo. Taxue doronst (a cienosarensHo,
OTpasuBIINE UX Teaa) Oy/LyT YBUAEHBI, XOTS U C 3a1ep>kKoii. To ecTs,
HECMOTPS Ha '0TpHLATe bHBIA TPUPOCT', PE3yJIBTUPYIOIIEE BPEMS OCTAETCS

IIOJIO>KUTEJIbHBIM.



Ilpu cBeTOBOI CKOPOCTM HACTMTAEMOrO TOH K€ BCHBILIKON 06beKTa
OTpMuaTeﬂbelﬁ HpMpOCT K HpI/IBquHOMy 3eMHOMy BpeMeHI/l 6y}1eT CTOJIb
BeJIMK, YTO Pe3yJIbTUPYIOLIasi BEJIMYMHA [TOKaXkeT 'Bpemst Houb'. Bpemsa
OCTAHOBUTCSI, OOBEKT B OZIUH MOMEHT OK)KETCsl B HECKOJILKUX MECTaxX cpasy
(nposiBut cBoiictBa Bonubl). OH Moxer 'morHats cam cebs', crats 'camomy
cebe antnuactuueit', naayuenuem. Ilepedpasupys ussecrusiit adpopusm,
'ecsT OOBEKT BHITVISIZIUT KaK BOJTHA, BEJIET ce0si KaK BOJIHA, TO 3TO BOJTHA U
ecTp'.

U, naxonen, B TpeTbem cilyyae, KOrjia Kakoi-1100 0ObeKT ABUIKETCS
6bicTpee GOTOHOB, OH, Onepesasi, He CMOXKET UX OTPA3UTh U OCTAHETCS
HEBUMMKOH, B n3MeHUBIIEM 3HaK BpemeHn. OTpunarensHoe Bpems u
061)eKT])I B HEM HeE peFI/[CTpI/Ipy}OTCH AOCBETOBBbIM Ha6ﬂ}0ﬂaTeJ‘leM. I/IMeHHO B
OTPHMLATETFHOM BPEMEHH, B COOTBETCTBUU C IAHHBIMUA KBAHTOBOM MEXaHUKH,
MIOCTOSTHHO HAXOASATCH OOBEKTHI U3 AHTUBEIIECTBA.

B mukpomupe, rae HabionaTesnb pasmelleH BHe CUCTEMbl, aHTUYACTULLY OT
YaCTUIIBI TOMO>KET OTIIMYUTh ee CITUH. B kocMuyeckux macirrabax sTo —
'MHOe namepeHue', HeBUAMMBIHA st Hac mup. Ho Hudy T He MeHee peanbHbIi,
Yyem Halll. Hpoueccbl B 3TOM Ml/lpe O6paTI/IMbI, q9TO Xa.paKTepHO AJIs1 I/ILWLL[E)FO
BCIIATH BPEMEHHU, /ISl CBEPXCBETOBBIX ckopocTteit. O HaMunu noo6HbBIX 30H
npenynpexnaan eme Boapuman.

Tak uro — nHuyero "kpamosnpHoro', HO PUIMKH KO CUX MTOP CIIOPAT.

XOKMHI CYMTAET, YTO UBBPALLEHHOE BPEMSI — JJaXKe peajlbHee HALLero.
Ilenpoys — uto Het ero Boobue... "lymaiite camu, pelaiite camu, umeTsb

I HE I/IMeTb”.

OG6 adupe, ¢ ynpiokoit

Bousssr Bogsr — B Boze.

Bosanb! vactun, — B yacTunax.

YacTrua cunraeTcs BOJTHOMN, HAXOAACH B ONPE/EIeHHbBI MOMEHT BPEMEHU
BO MHOrMX Mecrax cpasy. HyskeH s, B cymnocTy, cienmanbsbiii "Hocuresns"
TOMy, 4TO camo 1o cebe 0b1aaeT CIOCOGHOCTBIO YIBAMBATBCS, Y MHOMKATHCS,

HaxoAuTbCsi OMHOBPEMEHHO B PA3JIMYHBIX MeCTax HPOCTP&HCTB&? MT&K, I1oJ1e,



Lesbli "MUpOBOIt okeaH" 6e3MacCOBBIX (9HEPTOHECYIINX) YACTHUL, TITIOC
adpdext daykTyanmit — MoCTOSHHO 06Pa3yIOLIMECs U UCYe3atome B
BaKyyMe BUPTyaJbHble Mapbl YACTUIIA/AHTUYACTUIIA — BOT BAM U Cpena
pacrpocTpaHeHusl.

Kaxoit eme adup, siineronossie?

Bnpouem, ecau xoture, Ha30BUTE BTOT OKeaH 2(PUPOM: CJIOBO-TO KPACHUBOE.

"Haszosy ce6s ['anrenbaiin".

OTOT CTPAHHBII Ly aIN3M

B HeKOTOpBIX 5KCIEPUMEHTAX 2JIEKTPOHBI BeyT cebsl, Kak BOIHBI.
IemoncTpupytor oTpasxcenue, udpaxuuio, UHTepdepeHInIo.
OGHapy>KUBAIOT 3aBUCSILYIO OT CKOPOCTH AJMHY BOJHBI, PABHYIO TOCTOSTHHOH
ITnanka, AeneHHOl Ha IPOMSBEEHNE MACCHL M CKOPOCTHU DJIE€KTPOHA.

OGpeTaloT cHocoGHOCTb HAXOANTBCS BO MHOTHX MECTaX Cpasy.

B ]lpyFI/IX Ke SKCrlepI/lMCHTaX SHeKTpoHI)[ Beﬁ[LYT Ce6ﬂ B TOYHOCTH TaK, KakK
4aCTHULBL.

Ho nuxorma — u Kak BOJHBI, M KaK 4acTHUIbI OHOBPEMEHHO.

B oanux skcnepumenTtax GpoToHBI BeayT cebst Kak BOJHBI, B APYTUX JKe —

HNCKJJIOYUTECJIIbHO KaK 4YaCTUILbI.

HPI/IHIII/III MHPO3JaHUsI — 3aKOH aHTHUIIOAOB

B maremarnyeckoii noruxe cyuecreyer reopema K. I'enesst o nenonnore,
KOTOPpast TJIACUT, 9TO 06ast CI0XKHasT d)opmanbﬂaﬁ cHCcTeMa HelmpeMeHHO
OJIYKHA OBITh IIPOTUBOPEYMBON, 4TOOBI OBITH ITOTHOM.

IIporuBopeunBocTs, €CTECTBEHHO, IPUCYLIA HE TOIBKO OMUCHIBAOILIIM
(dpopmanbubIM), HO U onuchIBaeMbIM (PealbHbIM) CUCTEMAM, PETEH/LYIOLUM
HA IOJIHOTY.

Tak, B KOCMOCE, IOMMMO U3BECTHOM BCeM MaTepuasbHoi BeenenHol,

HEMPEMEHHO CYILIECTBYET eé AHTUIIoaA — HeBHILHMbIﬁ, HeBeLLIeCTBeHHLIﬁ mup,
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COCTOSIIIMHA M3 aHTUMATePUH, U TTPECTABJIISTIOIII coboit TOYHYIO,
3epKajibHy0 Konuio Haureir BeenenHoii.

Bpemst B 9T0i1 AHTUBCENEHHON UAET BCIATH, OOBEKTH COCTOAT U3
aHTUYACTHILI, 9HEPTUS OTPHULATEIbHA, & €€ 9aCTh, COOTBETCTBYIOIIAS MO
BE€JIMYUHE BCeJ‘IeHCKOI‘/JI SHTpOHI/II/I, HO npOTI/IBOHOJIO)'KHaﬂ ef/Jl 10 3HaKy, T.€.
HErsHTPOMUSl, IpeACTaBsieT coboii kocMuueckue nosst undopmanuu —
cBoeobpasnblii "Muposoit pasym".

AHTHBCeneHHasi, Kak 06pa3oBaHue C BIIIEHA3BAHHBIMU
XapaKTepUCTUKAMMU, TIOJUMHSETCS U3BECTHLIM (PU3NUECKUM 3aKOHAM, B
YaCTHOCTH, 3aKOHY COXPAHEHUS], KOTOPBI SIBJSETCS TAPAHTOM BEYHOTO
cyliecTBOBaHMsl MH(OPMALUK, KaK YacTH OTPULATENBHO 9HEPIMU CUCTEMBI,
YTO MO3BOJISIET IPEAIIOIOKUT... BEYHOCTD HALLErO CO3HAHUSI, KOTOPOE €CTh HU
4TO MHOe, Kak UH(OPMAaLsl, HAKOIUIEHHASI UHAMBULYYMOM — 00
OKpy>KalollieM MUPe U 0 cebe camom.

HOCKOHbe O6paTHOMy TEYEHUIO BpeMeHI/I COOTBeTCTByeT CHMDKAKIasiCs
SHTPOIMSL, JIOTUYHO 3aKJIOUNUTh, YTO B AHTUBCEJEHHON BCE MPOLECCHI
Pa3BMBAIOTCSI OT Xa0Ca K MOPSIAKY, 'OT XyLIEro K JiydiieMy", BCIEACTBUE Y€ro
BBICOKOOPTraHU30BAHHBIM CUCTEMAM HET Hy Kbl OOPOTHCS CO Cpefoii 3a cBoe
CYIleCTBOBaHUe, a 3HAYUT, YIIPA3AHAETCS POJIb ECTECTBEHHOTo 0TOopa B MX
SBOJTIOIIH.

HpI/IHuI/IH yCTpOﬁCTBa HOHOGHOFO Ml/lpa JAOJI>KEeH BOCHpI/IHI/IMa,TbCﬂ
VHAMBUYaJIbHOCTBIO, KAK HEKUI COBepLIeHHbIH "pait’, B koTopom
OTCYTCTBYIOT CAMU HPEATTOCHIIKHY 3714.

I1pusnanne cymecrsoBanns Hapsiny co BeenenHnol ee HemaTepraabHOTO
AHTUIIOAA AEJIAET U3JIUIIHUM CBepxbecTecTBeHHOro TBopua-Cosparens,
MOCKOJIbKY TaKOH JBOMCTBEHHBIN MUP SIBJISIETCS CAMOAOCTATOYHBIM,
BKJIIOYAIOLIMM cOOCTBEHHbIE, "BCTpOeHHble" MeXaHU3Mbl GeCKOHEYHOTO,
HNUKJINYE€CKOI'o BOBHUKHOBEHUS U pa3BI/ITI/IH — OT OJ:LHOI;‘I AHHUTUJISALUN 00
npyro#t (ot "bBur Banr" no "Bur Kpan4"), B HenpepsisHO noBTOpSstromemces
LUKJIE.

MoskHO CcKasaTh, YTO UMEHHO ITOT ABOHCTBEHHBIA MUP CaM 1Mo cebe MOsKeT
cunTarbcs Borom — BedHOI, HEMCTPEOUMON CYIIHOCTBIO, BKJIIOYAOIIEH OIS
undopmanuu — "Muposoii pasym", kKak 4acTb €AMHOTO BCEOODBEMITIOLLETO

opraHusma.



Bce cymecTtBytonire BusabI noss, Bce MaTepUabHbIE U HEMATEPUAJIBHBIE,
U3 AaHTUBEIeCTBa, 00pa3oBaHus, Bee 6e3 UCKIIoUeHHs] OOBEKTDI U SIBJIEHUST —
JIMIIB COCTABHBIE YaCTH U IIPOLIECCHI YKUSHEAESATEIbHOCTI 9TOrO
POTHBOPEYUBOrO, GeCrpepbIBHO MEHSIOLLErOCs U PeobpasyoLerocs,
JANHAMHUYIHOI'O 1 BEYHOTO OpFaHI/I3Ma-

O6bext AHTUBCeneHHOH He MOryT GbITh 3aprukcHpoBanbl HabonaTeNEeM
B CWJLy HECOBEPILIEHCTBA HAIIMX OPTaHOB 4yBCTB, 9BOJIOLNOHHO
NPUCHOCOGIEHHBIX K BOCIPUSTHUIO JIMIITh MATEPUATBHOTO (BeIecTBeHHOro)
MUpa, NOPOKAEHUEM KOTOPOIO Mbl, KAK OUOIOrMYeCcKUil BUL, SIBJISEMCSL.

B wacTtHOCTH, Yen0BeK crIOcCOOEH BUETh HEOECHDIE Tea TOTBKO B TOM
cilydae, ecau oHM JMGO UsLydaloT, 1bo orpaskator ceet. Koraa sxce cxopoctsb
00beKTa NPEBBILIAET CBETOBYIO, YTO €CTECTBEHHO JUlsl ABUKEHUSI B 0OpaTHOM,
u3 GyAylero B NPOLLIOe, OTPULIATEIBHOM BPEMEHU, CBETOBAsI BOJIHA He
CrOCOGHA OTPA3UTHCS OT TAKOTO 0ObEKTA, TOCKOJbKY HE MOYKET €ro HaCTHYb.
ITosromy obpasosanus AHTUBCEIEHHON OCTAIOTCS /U1l HAC HEBUAMMKAMU.

Tem He MeHee, co3HABast HEBOBMOYKHOCTb BOBHUKHOBEHMsI HU OJHOI,
camoii HUYTO>KHON MaTepUaIbHON YacTULbl 6E3 COOTBETCTBYIOLIEH e
AHTHU4YaCTHUILbI, 4 TAKXXE TOT ¢)aKT, 49TO M MCYE3HOBEHME [JISI HUX BO3MO>KHO
JIMILIb B Iape — IIyTeM B3aWMHOM aHHUTWIISILIMY, MBI IOJKHBL C YBEPEHHOCTDIO
3aKJIIOYUTB, YTO AHTUYACTHULbI, TOAOOHO CBOMM MaTepUAIbHBIM COOPAThIM, He
MCYesy, a Heu36esKHO AOJKHBL ObIIIM COCTABUTL CBOM COOCTBEHHDII,
aHTHMMAaTepUabHbIA MUP — TOYHYIO KOIMIO-aHTHUIIOf, MaTepPUaIbHOMI
Bceenennoi.

[IpusHanye ABONWCTBEHHOCTH CYIIECTBYIOLIETO MUPA AT BO3MOYKHOCTD
PeLINTh MHOXKECTBO TIPOTUBOPEYNi], HAKOMMBIINXCS B COBPeMeHHOH dusuke n
KOCMOJIOTHIH.

[IpusHanye [BOKMCTBEHHOCTH CYIIECTBYIOLIETO MUPA AT BO3MOYKHOCTD
OTKas3aTbCsl, HAKOHELl, OT IPUMUTUBHOTO, antponomopgHoro "Bora",
[IPEe/IJIaraeMOro APeBHUMHU PEIUTMO3HBIMU [TMCAHUSAMU U AATh €MHCTBEHHO
BO3MOYKHOE ONpefeeHne BokecTBEHHOM CYIIHOCTH, KOTOPOe He
HpOTI/IBope‘{I/IT HaqubIM JAaHHBIM U JIOTUKE BeU_leIl/)I:

Bor ects Bce cymecTByroniee.
Canenyer mumb yaects, uro Mup, Ilpupona, cnosxaee Hammx npexxHux o

Hell mpeJCcTaBJeHUI POBHO BBOE, Ha AHTI/IBCGJIeHHyIO. Bnpoqu, B KayeCcTBe



OTPHMUATENHFHON MaCChl BO3MOXKHO HAJIMYHE KBAaJpaTa MHUMOH, B MOMEHT
aHHUTUIALMU obecneunBaloLlell Heobxoaumyo "Munyc eaununy" (sgecsb
ymecTHa "3aseTHas" MBICIb O TPHAAAX KBAPKOB).

B o100t cucreme Her Huuero cBepxbecrecTBeHHOrO. 3akonsl bora — aTo Te
>ke 3aKxoHbl [ Ipupossl, KOTOpbIe YesloBeK, KaK CyLecTBO GMOJOrMYeCKoe,
[IPOCTO HE B COCTOSIHMM HAPYLIUTh, SIBJSISICh JIUIIb MeJIbUatIIel KIeTOYKOM!-
YaCTUYKOHN BCeOOhEMITIONIETO OPraHM3Ma, OOUTAIOIIEH TOCIEJOBATEIBHO B
MaTepHUaJIbHOM, a 3aTEM — B AHTMMATEPHUAJBHOHN €ro 4acTsix u

HOD,'{MHH}OH.[QPICH 3aJaHHBIM B HUX Cl)I/ISM'ieCKI/IM ycaoBusm.

MHO0>keCTBEHHOCTH MUPOB U 0oKeCcTBeHHAsT uepapxus

Teopema I'enens yrsepoxnaer takske, 4To aust 11060 CUCTEMBI MHOXKECTB
BCErja CyLIeCTBYET HEKOE HaJMHOXKECTBO.

Ho u B aTOM cmbICKe mpepIoskeHHBIN MHOIO TepmuH Bor = mup, npupona
= BCe CyILIECTBYIOIIEe SIBJSETCS BCEOXBATHBIM.

YuaursiBas paske BoamoskHyto "nepapxuio Boros'", T.e., MHOKeCTBEHHOCTB,
"'"MHOrOypOBHEBOCTB" MUPOB.

Ka}( N3BECTHO, B Ba.KyyMe HenpeCTaHHO IIOABJISAIOTCSA BI/IpTya.JIbeIe Hapbl
"vacTuna - antuuactuna'. Takas napa, cobcTBeHHO, eAUHCTBEHHAS
JIOCTOBEPHO M3BECTHAsI COBPEMEHHOMN HayKe CMCTEMA, CYIIECTBYIOIIAST BEYHO.

Ilpencrasbre cebe Ha MUHYTY, YTO BHYTPH TaKOH Mapbl )XUBYT MbIC/ISLIME
CyliecTBa.

s nonobubix "MnTeekTyanos", obuTAOLMX, HATIPUMED, BHYTPU
KaKoi-11bo CTPYKTYpPbl, IPUHAJIesKalllell YacTHUILe, MMEJIO JIU Obl 3HAYEHUeE,
4TO NOAOOHBIX ap — BeJIMKOe MHOXKeCTBO B Hauel Beenennoii? Ysepsito Bac
— Hu maneimero!

3pech fosKeH ObITh NPUMeHeH NPUHLMI, HasbiBaemblil "Bpursoit
Oxxkama": "He TBopu nanmunux cnoskHocreil 6es kpaitHeit Hysxabr'.

Hawum runoretnyeckum cymiectsam abcosioTHO 6e3pasIMyHO He TOJBKO
TO, YTO Map TAKMX MHOKECTBO, HO M TO, YTO BCE OHU BXOAAT B HEKOE
HaJMHOECTBO, peAcTaBJsiolee coboi Hauty Beenennyto: ux mup, nx Bor

— €AUHCTBEH 1JIs1 HUX.
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31ech INIAaBHBIM SIBJISIETCS BOBCE HE KOJIMYECTBO MHOXKECTB, a JIMIIb
MPUHIUIT: 3AKOH aHTHUIIOOB, €3 KOTOPOTO CUCTEMA He MOYKeT ObITh MOJTHOMH
Y CaMOJIOCTATOYHOM, He MOKET NPETEeH0BATb HA POJIb BEYHOI 1 GeCKOHEeYHOM
— GO>KECTBEHHON — CYLIHOCTH.

TouHo Tak ke, rOBOPS O HAC, OOUTATENSIX MATEPUATBLHON BCEJeHHOH,
CJIeZLyeT MOHUMATB, YTO BCE CYLUECTBYIOLIEE /Uit HAC — 9TO BEe4Has,
IMKJIUYECKHU TTOSIBJSIONIAsCA U ucyesaromas B moment anaurmasiuuu ("Bur
Banr/Bur Kpanu") napa: Beenennas nimoc Auruscenennas. 9to Haw
JABOMCTBEHHBINA MHP, 9TO HAlll €IMHCTBEHHBIN Bor.

IIpurtom, 9T0 He NCKIIIOYEHO CyIeCTBOBAHME MHOYKECTBA TTap MUPOB,
AHAJIOTMYHBIX HAIIEMY JBOMCTBEHHOMY MHUPY aHTHUIIOLOB, BXOASIIINX, B CBOIO
ouepe/s, B Hekyto "[unepscenenHy0", 0 UemM padMBILIISATL HET HYXADL,

ucxopst ua toro sxe npunumna "Bpureer Oxkama'.

O6’I)HCHHIO IIOILy/ISIPDHO, AJIsA COO6PaBI/ITeJIbHI)IX

Ecnu 06beKT ABUKETCSI CO CKOPOCTBIO, PEBBIIAIONIEH CKOPOCTh CBETA,
CBeTOBas BOJTHA €ro HUKOTAA He HACTUTHET U, CJIEIOBATEJIBHO, CBET OT HEero He
orpaaurcs. Mbl ske Buaum HebecHble TeJa JULIb B TOM C/LyYae, eC/M OHU JU60
CamMM M3JIy4aloT, MO0 — OTPa’kaloT CBET.

To ectb, konb ckopo B Kocmoce cymectsytor 06bekThl, ciocobHbie
ABUTATBCS fbLCmpee CBETA, OHU, B IPUHLIMIIE, HE MOTYT ObITh OOHAPY KEHbI
acTpoHOMaMHu.

He cocrosit 1u nono6busie oobexTh u3 "ncuesHysmx" antuuactun? Benn
eCJIM Macca — Mepa MHEPTHOCTH, To "aHTnmacca', BO3MOXKHO, Mepa
nodsuncrnocmu? V1, napsany co Beenennoit, B Kocmoce cymectsyer raxske n
HeBUIMMasi HaMU AHTHUBCeJeHHast ]

He Ta nu a10 "6esymnas upes", koropas nomosxet pU3MKam BbIOPATHCS U3
TyIMKa, B KOTOPOM OHU cefuac HaxopsTcs?

3ameuy 3[€Ch, UTO HE MMes BO3MOXKHOCTH CTaTh 'BTOPUYHBIMU"
UCTOYHUKaMU cBeTa (OTPaskaTh €ro), CBEpPXCBETOBblE OOBEKTDI, OUEBULHO,
CaMOCTOSTENbHO POTOHBI HE TEHEPUPYIOT. JTO, M10-BUANMOMY, IPEPOraTUBa

3BE€3 — BIIO/JIHE MAaT€PUAJIbHBIX TEJI BIIOJTHE MATEPUAJIbBHOIO MUpa, Ha
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KOTOPBIX 6yU.IyeT BIIOJIHE MaT€pHaJIbHasl peaKIusi ropeHMs. I/IHaqe B KOCMOCC
AABHO YyJKe 6I>IJ'II/I 6bl O6Hap_y)KeHbl 1 CBEPXCBETOBbBIE CKOPOCTM. A TaK —

"napk marep', rocnoaa.

Bropas obenns

TBopew Bcero CyliecTByIOLIEro He MOXKET He BXOAUTD B CUCTEMY,
MOCKOJIBKY OH cam cymiecTByeT. Ho oH He mo)keT BXOOMTB B Hee, Kak
COCTaBHAs 9aCTh, TOCKOJIBKY 9aCTh BCET/A TPOLLE LEJIOTO, & CO3AAHHAS
cHUCTeMa He MOXKeT OBITh CJIOMKHEee CBOEro co3aaTeisi. KIMHCTBeHHBIN BBIXOL
13 JIOTUYECKOTO IPOTHBOPEYNsT — OTOXKIECTBUTD cucTemy u TBopua.

Bor ects mup, npupona.

Ho MpUpOAA CA0XKHEE, YeM MPEeACTaBJIeHUsI O HEll COBPEMEHHOM HayKH.
Kpome Bupnmoro mupa, Beenennoit, cymecrsyer erie u HeBUANMBILA MUp-
AHTHUIION, COCTOSIIUMI U3 AHTUBELLECTBA U >KUBYILUH B OOpPaTHOM BpeMeHHU.
KOOp]lI/IHaTbI ero O6'])CKTOB 3epKaJ1bH0 CI/IMMeTpI/I‘{Hbl KOOpﬂI/IHaT&M
MaTepUaIbHBIX UX aHAI0roB. | [oCKOJIbKY BpeMst aHTUBCEJIEHHOM UET BCIISITh,
MPOLECCH MPOSIBISTIOT 0OPAaTHMOCTh: 9HTPOITUST CHIKAETCS, & HAPACTAET
Hersurponus (undopmaums). Hesuaumocts aroro mupa obycnosiena
CBEPXCBETOBOM CKOPOCTbIO IBUYKEHUsI €ro 0ObEKTOB — HEMpPeMeHHOe YCIOBHe
HaXO>K[EHMs B OTPULATEIbHOM BpemMeHU. Vbl BUAMM NpeAMET TObKO TOTAA,
KOT/Ia OTPa’KeHHBIN MM CBeT oCTUTHeT iasza Habmroparens. To, uro nerxercs
GbIcTpee cBeTa, OrepeskaeT CBETOBbIE Jy4U U OKa3bIBAETCSl B OTPULATETbHOM
MpOCTpaHCTBe-BpeMeHN — 'mpyrom mamepenun', mapanieasHom (ckopee —
CUMMETPUYHOM) MUPE, €CJIM XOTUTE, KOTOPbIH Hallemy HaboneHNI0
HEJIOCTYIIEH.

INockonbky KOCMUYECKOe BpeMsT ONPEAESEeTCS HM €M MHBIM, KakK
CKOPOCTBIO ABU>KeHUsl (POTOHA, BPeMsl — ITO PACCTOSIHME, KOTOPOE 3a 9TO
BpeMﬂ HpOXOILI/IT Cl)OTOH.

W — nuuero cepxbecrectBennoro: 3akon Coxpanenus cam no cebe —
nocrarounslit "orBox" naee "Buemnero", "ceepxbecrecrsennoro” Teopua.

Beunocts He moskeT 6b1Th "¢ oHOrO KOHIA". Y BEeyHOrO MUpa HET HU

KOHIla, HY Ha4daJia.
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Mup ects Beeobbvemniommit u Enuncrsennsiii Beunbiii gpuratens —
abcomoT.

Ero cymecrsoBanne — LUKIN4ECKUI IPOLIECC, AHAJIIOTUYHO
€MHCTBEHHOM N3BECTHOI HAyKe BEUHOM CHUCTeMe — Mape 'JacTuna-
aHTI/I‘{aCTI/ILla", IIOCTOSIHHO HOHBJ]H]OLL[eI‘/JICH nu VIC‘{eBaIOLL[eI?I B Ba}(yyme B
GecKOHEUHOM yepeje aHHUTUJISIIUIA.

INonneiitmas ananorus, TONBKO B Cllydae MUPOB-aHTUIIOAOB [IEPUOM, MEXKIY
AHHUT'NJIAOVSIMU HE B MI/IKPOI/IHTepBaJIaX BpemeHI/I NCYUCJISAEeTCSa, a B

Muinapaax Jer.

AHTHNOABI-AHAIOTY PELMIIPOKHBIL APYT APYLY

NaBecTHO, uTO MeXX/ly YaCTULEeH 1 aHTUYaCTULIEH CylIeCTByeT
PELMIIPOKHAS CBSI3b, T.€. KAXKAAS U3 HUX SIBJISIETCS 'aHTh4acTuuei 1uist cBoero
naprHepa. [ pyrumu cioBamu, Mbl MO>KEM Ha3BaTh YACTHULEH, HAIIPUMED,
3JIEKTPOH, U TOTAA O3UTPOH Qyet ero antnyactuueit. Ho c Tem ske ycrexom
MBI MO>KEM CUUTATH HJIEKTPOH AHTUYACTULEN IOBUTPOHA. X041y 3aMETUTb, YTO
[OCJIEIHUH BAPUAHT B KAKOM-TO CMBICJIE [TPEANIOYTUTEIIBHEE: U3 IABYX
NapTHEPOB UMEHHO 2JIEKTPOH 00JIa/IaeT OTPUIIATENBHBIM 3aPSI0OM
(oTpunarenshoii aneprueii?). Bnpouem, BoiBox mosker okasaTbes
HEKOPPEKTHBIM: CJIE[YeT yUUTBIBAT CIIMH YACTULbI, €€ DHEPreTUIeCKUN
YPOBEHB, HAIMYME MACCHI TIOKOS M IPOYMeE MapameTpbl (CKOPOCTb ABYYKEHUS,
B 4aCTHOCTH, KOTOPasi MO>KET UMETH OIpPe/EIsIollee 3HaUEHUE B TOM,
Hanpumep, NPOSIBJISIET JM YACTULA Cebsl, KAK COOCTBEHHO YaCTULR, UJTU SKE —
kax BosiHa). B n06om ciryuae, npu knaccuduxanuu "snemenrapubix” ciemyer
OBITH KpaiiHe OCTOPO>KHBIM. Bcromaum xotst 661 0 Cl)OTOHe, KOTOPBII
crocobeH ciy>kuTh aHTHYacTUIel camomy cebe. T.e., mapamerps! wacTuisr Ha
orpesiesieHHbI MOMEHT BpEMEHU MOTYT UMETh OOJIbliee 3HAYEHUE, YeM e
"I/IMH " A

Onpepnenenne C. Xokuura: "AHTHUACTHIIA — STO YACTHULA, KUBYLIAS B
obparHom BpemeHu'.

JTobaBumo ellie OAHO: BOJHA — STO YACTHUIIA, BpeMsi KOTOPOM OCTaHOBUJIOCH.
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Hwudaero, xpome anHurmisiopm

EnuacTBeHHBIH CIOCOO 9KBUBAJIEHTHOrO, HALIEJIO, MpeBpalleHus BelecTBa
B U3JIy4YeHUE UJIU XKe, HaoGOPOT, BO3HUKHOBEHUE U3 U3JIy4YE€HUS BellleCcTBa —
9TO MPOIEeCC aHHUTUIISIITUH.

Hpqmofx’r Wi — o6paTH01‘/’1, COOTBETCTBEHHO.

VYuacrByomue B 9TUX NPONECCaX AHTUIIOABL MOLYT OBITh KaK YTOAHO
MMPOCTBIMYM WJIM KaK YTOJHO CJIOXKHBIMH: OT KBAPKOB /IO BCEJIEHHBIX.

ITpomerxxyTok BpemeHM MeXAy ABYMSI aHHUTHIISILUSIMU B UX 6eCKOHEYHOMH

e Tem 60J'Ib]_Lle, 9E€M BbIIIE CJIOXKHOCTh yJAaCTBYIOIIUX B IIPOLIECCE CTPYKTYP.

Cmex 0e3 mpuunHbl — NPU3HAK BECEJOro HpaBa

Benununna, nsmepsiemas paccrositiuem (a MIMEHHO TaK Mbl MepPSiEM
KOCMUYeCKOe BpeMsl), He OCTaBJISIET BO3MOYKHOCTH MOJIarath, OyaTo oHa He
MO>KET MPUOOpEeTaTh OTPULIATEIbHBIE 3HAYECHMUS.

Hanpasnenue nsuxenus portonos (u ap. o6vexTos) ot "cobbrrus’ k
HabJTI0IATENI0 MOYKHO CUNUTATD MOJOXKUTETBHBIM, & TPOTUBOIOIOKHOE —
OTpHLATENBHBIM HATIPABJIECHNUEM [BYYKEHHUS B IIPOCTPAHCTBe-BpemeHn. Ecnm
paccmarpusaercs "cobbitve B IyHKTe HAXOKAEHUs HabmoaaTesns, TO
neuxenne Gpotonos (1 Bcero BooOIIE) NPOYL OT HETO BCera Oyner
JBYOKEHVEM B OTPHULIATENHHOM HANPAaBJIEHUN IO OCH MTPOCTPAHCTBA-BPEMEHH.

VmenHo nostomy 3amemyisieTcss Bpemst JOCBETOBOIO KOCMOHABTA B
CpaBHeHI/IYI co BpeMeHeM, OTCYUThIBA€MbIM H&6JIIO}1&T€JI€M. cBeToBast
CKOPOCTb ABMIKYILErocst 00bEeKTa 3aCTABUT €T0 BPEMSI OCTAHOBUTBCS.
ITpeBbienne ckopocTH CBeTa 0O3HAMEHYETCS U3BPAIEHNEM BPEMEHH: BPeMsI
HOI‘/JI}:leT BCIIATH, U3 ITOJIO>KUTEJIBHOTO CTAHET oTpI/l]_IaTeﬂ])HbIM. CBerCBeTOBOﬁ
"Kocmonast" nonazer B npomwioe, u "moseTuT 10 1eau B ceMb yTpa — BYepa’ .

HocToiino coskanenus, uto aaxe pU3MKH, cuuTaroume cebs
npusepykeruamu Teopun OTHOCHTENBHOCTH, KAK OKA3aJ0Ch, HE TIOHUMAIOT
STUX 3aKOHOMEPHOCTEH, U 3asIBJISIIOT, K TPUMEPY, YTO 00 OTPUIIATETEHOM

BpemeHU (PUBHKU MOTYT-/ie, FOBOPUTD "TONBKO B LIyTKY'.



24

Yro TYT CKaXelb... pa3dymeeTrcs, d)I/IBI/IKI/I 9acToO UIyTAT, HO BOT CMESATHCA

663 OPUYINHBbI CHOC06HI)I TOJIBKO CaMbl€ CMEILIJINBbIC N3 HUX.

oot cnarerTy poist ymeit! Bam nuiy wis yma
Cocrpsmanu Jupak, Oiamrreitn, Crus XokuHr, st cama

1. Kocmuueckoe Bpems namepsiercst paccTostHueM. OTH KaTeropun
HEepaspBIBHO CBSI3aHbI MEXLY COOON CKOPOCTBIO CBETA: ‘BpeMsl eCTh
paccrosinue, koTopoe 3a 1o Bpems npoxoauT ¢oton". (Mmu naobopor,
paccTosiHue eCTh BpeMsi KoTopoe TpeGyercst poToHy uTob 3TO paccrosiHue
MTPEO/IOTIETD).

2. Touku B npocrpancree-Bpemenu — "coboirus'. Ilo npeumyiecrsy ato
HU YTO MHOE KaK BCHBIIIKH CBeTa.

3. Hanpasnenue nsuykenus B IpOCTPAHCTBE-BPEMEHH OT COOBITHSI K
HalJIIOHATEeI0 — ITOJIOYKUTEIBHOE .

4. Hanpanenue ABu>eHus: OT HAGIIOHATES K COOBITUIO —
OTPHIIATEBHOE.

5. [TosTomy nmpu mosere B KOCMOC BpeMst KOCMOHABTA 3aMEUISIETCS B
CpaBHEHUU CO BPEMEHEM OCTaBILErocs aoma Habmoparesns (pesysbrar
"oTpunarensHoro npupocra’ BpemeHn).

6. Ecau (6b1!) KoCMOHABT HOCTUT CKOPOCTH CBETA, €ro BPemsi
ocranosuioch (Gbr!).

7. Ecnu (6b1!) kocMOHABT pasBuil CKOPOCTB, PEBBIIAIONLYI0 CBETOBYIO, €r0
Bpemst usBpatuioch (6b1!), cTano 6bl OTPULIATENLHBIM, HATIPABIEHHBIM 13
Gyayliero B nporoe.

8. lnsa marepuanbHbix (MaccOBbIX) OOBEKTOB 3TO HEBO3MOMKHO. bl —
MmarepuasbHble OOUTATENN MATEPUATBHOTO MUPA, MOJIO>KUTEIBHOTO
MTPOCTPAHCTBA-BPEMEHH.

Ho!

9. B npupoae cymecTByIoT 06beKThI, KUBYIMe HMEHHO B 0OpaTHOM
BpEMEHHU.

Oro anTuyacTunsl (1 06pasosanus ua HUx). Takue o6beKTHI

noguunsorcs npasuiry - CPT-cummerpun': cocroaT ns antuserectsa
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(aHTMMaTepUN); NMEIOT KOOPAMHATBI, 3¢ PKAJIbHO-CHMMETPUYHBIE
KOOp}:lI/IHaTaM MaTepI/IaJIbeIX AHAJIOI'OB; HAXOOSTCS B OTpI/ILl,aTeJIbHOM
BpeMEeHHU.

10. B mupe anTHBelecTBa, B OTPULATENBHOM, TEKYIIEM BCIISITH BPEMEHU
(l‘IpI/I CBerCBeTOBbIX CKOpOCTHX), HapyLuaeTCH r[pI/IH]_U/IrI HpI/I‘{I/IHHOCTI/I.

11. To, uro cyleCTByeT B OTPHULIATENLHOM [IPOCTPAHCTBE-BPEMEH,
Hamemy HabmofeHMIo HegocTynHo. [oTomy uTo 06BEKTDI, ABUIKYIIMECS
6bICTpee cBeTa, HE MOFyT 6bITb HaCTI/II‘HyTbI d)OTOHaMI/I, H, cjieaoBaTeJIbHO, HE
OTPa’kaloT CBeT. A Mbl BUAMM TOJBKO UCTOYHUKHU CBETA — H3JLy4aeMOro WIn
OTpa’kaemoro.

12. "TTocmoTpeTs" Ha aHTMYACTHILY BO3MOYKHO, JIMIIb U3BJIEKIIN €€ U3
OTPHULATEJILHOIO BpEMEHH B "Hallle usmepeHue", B IOJI0KUTEIBHOE
IPOCTPaHCTBO- BPEMSI.

13. Ho ¢usuueckue saxonsl HapywmaoTcs, ecau Hapyieno npasusio CPT-
CI/IMMCTpI/II/I, HOSTOMy B ITOJIO>KUTEJABbHOM BpeMeHl/l AHTHU4YaCcTuLa, B
HapyLleHMe 3akoHa coxpaHeHus (!), IPOAEMOHCTPUPYET MONIOKUTEIBHY IO

maccy.

Nneu 06 npeamsHOM

Yacruua aTo To, 4TO B ONpeAeSeHHbIA MOMEHT BpEMEHH HAXOAUTCS B
onpeaeaeHHom mecre. [ maTepranbHbIX 9aCTHIl CKOPOCTb CBETA —
HEeOCTVDKUMBIH BEPXHUI Npefest. Takye 9acTHIBI CYLIECTBYIOT
HCKJIIOYUTEIBHO B MTOJIOXKUTEIbHOM BpEMEHU.

Bousna a10 TO, 9TO B ONIpEEIEHHBI MOMEHT BPEMEHN HAXOAUTCS BO
MHOIMX MECTax Cpasy. JHEPrOHEeCYIIHe (6eamaccoBble) YACTUIBI UMEIOT
CKOPOCTBb PaBHYIO (6111/13Ky10) CKOPOCTH CBeTa.

O6peTaﬁ IIpU 9TOM CBOMCTBA BOJIHBI, YACTHUIA MOXKET ITONACTh U B
OTpl/ILl&TCJIbeIﬁ HpOCTpaHCTBeHHO-BpeMeHHOI‘/JI KOHTI/IHyyM, cTaTtb
aHTHYACTHULEH camoil cebe.

AHTHYACTHLIA B COCTOSIHMM HE BOJIHBI & KBAHTA, B OIPE/E/IEHHbIA MOMEHT
BpEMEH! UMeeT KOOPAUHATEI, CTPOI'0 COOTBETCTBYIOLINE KOOPAUHATAM CBOETO

MaTepHUaIbHOIO AHTUIIOA — UX TOYHOE "sepkasibHOe oTpaskeHue': Toxke "B
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oTpe/iesIeHHbIH MOMEHT — B onpezaeaeHHom mecte". CkopocTs aHTHIaCTUL —
cBepxcBeroBasi. OObEKTbI CO CBEPXCBETOBOI CKOPOCTBIO YKUBYT B
OTPHILIATEIFHOM BPEMEHH.

s anTMUacTHL cBeTOBas CKOPOCTh — HWIKHUH ITpesedt.

I1puuem, npuobperas CBETOBYI0 CKOPOCTb, AHTHYACTHULA, PA3yMEeTCsl,
TOJKE CTAaHOBUTCSI BOJIHOM, clIocOOHOM HaxoauTbest "Bo Bcex mecrax cpasy” (1
B MIOJIO’KUTEJIBHOM, U B OTPULATEIBHOM BPEMEHM) U CJLy>KUTh AHTUIIOLOM
camoii cebe.

T.e., no-BUAMMOMY, B IPUPO/E CYIIECTBYeT TPU yH/AAMEHTATLHBIX
Kareropumn: uanyyenne (sHeprus), yacrnua, antrnaacrtuna. (Ilmoc nx
KOHIIoMepaThl — obbexTh 1 "crycrin")

Bce atu kareropun nepexonsat apyr B apyra (MaTepusi B 9HEPTUIO,
HanpuMep), YACTUYHO UM, B MOMEHTbI IPSMOI UM OOPATHON aHHUTHIISILIUU,
HaleJIo.

YacTeio n0105KUTENBHON 9HEPIUM SIBJISIETCS. 9HTPOIUS, Mepa xaoca. Bé
AHTUTION — HETSHTPOMNMSI, HETATUBHAS, C OOPATHBIM 3HAKOM, SHTPOIHMS, €CThb
Mepa yTopsIA0YEHHOCTH, nin — uHdopmauus.

Yenoseueckoe cozHaHMe — TOXe HU YTO UHOE, Kak nHdOpMaIuUs — o
cebe 1 06 OKpy’KaIollleM MUPE, HAKOMJIEHHAs MHIUBULYYMOM B T€UEHUU
SKUBHU.

Kaxk d)l/lanecxm‘/’l cyGCTpaT, 1o aGCOIOTHOM BeJIMUYNHE anbopmauMﬂ
BCErjla paBHa SHTPOIMU: Mepa Xaoca 3TO TO YKe, YTO Mepa yTOPsI09eHHOCTH,
HO C OOpATHBIM 3HAKOM.

T.e., B onpeie/IEeHHBI MOMEHT LIMKJIA, KOTJA BCSI MOTOYKUTEIbHAS DHEPTHS,
IyTeM [IMCCUIIALIMH, TPEBPAILAETCS B 9HTPOIMMIO, BCE CyLECTBYIOLIEe
npejcTaBisieT coboit Kak Obl CrycToK MH(OPMALIUN — 3apOZbILI IPSI/LYIILETro
JABOMCTBEHHOI'O MUpa.

“Npeansroe” — sto nngopmanus.

E& BoamoskHble "nnocracu-sorutonienns’: MaTepus, aHTUMATEPHsl, 9HEPTHST
(TIosI0>KMTENIPHAS YT OTPULIATENBHAS) .

Bce TN KaTeFOpI/II/I, BUOOU3MEHSISICH, CyH_IeCTBy]OT HUKJIMN4YECKHN BEYHO, B

COOTBETCTBUU C SaKOHOM COXPB.HGHI/IH — OCHOBHBbIM 3aKOHOM IIpUPO/JBbI.
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I[OHOJIHI/ITCJIBHBIE Cooﬁpamemxm

Yacruua obaanaer 1ocBeToBoH cKOpocThio (aHTHYaCTULIA —
cBepxcBeToBOH). Bosna, nanyuenue, umeer cBeToByI0 ckopocts. Yactuna u
BOJIHA — CyTb OJIHO M TO K€: TPOSIBJISIET CBOMCTBA TO BOJHBI, TO YacTUIbL. UTO
o3HayaeT: yactTuua (UM ee aHTUIOL), NPUOOpeTaoLas CBETOBYIO CKOPOCTb,
craHoBUTCST BOaHOM. Vu: BostHA — 5TO yacTyna, obJIagaromasi CBeTOBOM
CKOPOCTBIO.

Uro Kacaercsi MaTeMaTUYECKUX BBIKJAAAOK... C yBepEHHOCTBIO yTBEP>KAATD
MOTy JIMLIb O{HO: MaTeMaTU4YeCKoe onucaHue abcomoTa (cucrema “Beé
cymectByomee”) OT>KHO BKJIIOUATh BCE U3BECTHBIE MATEMATHKE YHCIIA.
BcenenpemeHHO — MHUMBbIE U KOMIUIEKCHBIE, & HE TOJIBKO TIOJIOMKUTEIBHYO
LIKaJLy YMCes HATYPalbHBIX.

B3aMMOYHUUTOKAIOLIMECS BEJIUYUHBI 00SI3aTENBHO IOT>KHBl UMETh PA3HBIH
3HAK, BO BCSIKOM CJIydae, B CamMblii MOMEHT aHHUTWJISILMU (f17151 BCEJIEHHbIX —
moment "Bonbiioro Bapeisa").

Bce dusuueckue kaTeropuu nperepreBaoT BeCh CIEKTP COCTOSHUIA,
npuobpeTast 3HaUEeHUs! TIOJO0XKUTENBHBIX, MHUMbBIX M OTPULIATENbHBIX BEJIUYUH

CEKpeT, Ha/Iel0Ch).

Ommbku B yueOHuKax

Bo mHOrnx y4e6HMKAaX MOXKHO BCTPETUTD CJIEAYIONLYI0 (POPMYIUPOBKY
npasuna CPT-cummerpun:

"Ecau 9yacTuibl HEKOero o0beKTa 3aMEeHUTh AHTUYACTULAMHM, €10
KOOp}:lI/IHaTbl — HUX SCPKaJII)HblM OTpa)KeHI/IeM, a BpeMH HOBepHyTb BCIISITH —
u3 Gyyiiero B nporwioe, To pU3NUECKUE 3aKOHBI, KOTOPBIM MOAYUHSIETCS
Takoi 0OBEKT, OCTAHYTCS HEM3MEHHbIMU .

Oro e tak. He coscem Tak, Bepuee.

Korna Bpems meHsier cBoe HanpaBsiieHUE, MEHSIETCS TAKKE U

HamnpaBJIEHHOCTb BHTPOHHﬁHbIX nponeccos. SHTPOHI/IH, KakK (byHKLlI/IH
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BpPEMEHM, TOXKE UBMEHUT CBOH 3HAK, IIPOLLECCHI POAEMOHCTPUPYIOT
06paTUMOCTb.

Taxum o6pasom, Bropoii sakon Tepmoannamuku B Takom obbexTe Gyaer
BBIMOJIHATHCS 'C TOUHOCTBIO 10 HAO6OPOT': ¢ TeueHremM BpeMeHU SHTPOIUS
GyneT He HapacTaTb, a — CHMWKaTbesl. VImeHHo Takoe nososkenue Berueit
HeobXoAMMO /U1 TOro, 4TOObI HedblOIeMbIM ocTaBasics lepBbiit sakon

TEPMOANHAMUKN — OCHOBHOM 3aKOH npupoabl NJIn BaKOH COXPaHeHI/ISI.

B y‘{e6HI/IKaX TO>X€E€ HE BCE U BCerga

Ecrb uncras npaspa. Ycsonnu, na?

IKCKBIO3 MH

NsBunuTe, rocnofnH Xopommii , 4€CTHO FOBOPSI, HALO OBITH KPYTJIBIM
UAMOTOM, YTOOBI HE TOHMMATD, YTO 3aKOH COXPaHEHUs He TI03BOJIsIeT HU
OAHON — Hy, HU OJHON-eMHCTBEHHOM, CAMOM 3aXyAa 0N JaCTUYKE
BO3HMKHYTbH 0€3 CBOEro aHTHMIIOla — AHTUYACTHILLBL.

U uro HeTepnumo Takoe nosioxxenue B pusMKe, KOTAa YUEHbIM O CUX HOP
HeM3BECTHO, KyJa U nouemy "nponanu’ atu HensberxHO obpasoBaBLIMecs B
[IePBUYHOI BCEJIEHHOM aHTUYACTULIBI, KOJb CKOPO MbI CETOHSI CO3epLiaemM
HCKJIIOYNTEIHHO BEeLeCTBEHHBIN MUP.

W uro orBer Ha TOT BOIpOC KaK pas U JaeT MOsS UAesl, KOTOPAasi BAM TaK He
HPaBUTCSL.

A uMeHHO: aHTHYACTHLIBI abGCOMIOTHO HUKY A He nponasanu. [Ipocro
CTPYKTYPBI, COCTOSIIINE U3 AHTUBEIIECTBA, B OTIMYME OT MATEPUAIBHBIX CBOMX
aHAJIOroB, 0bJIAAAI0T cBepxcBeToBOi ckopoctso. IlogunHsisics npasury CPT-
CHMMETPHUH, OHU BCEr/a HaXOMSITCS B OTPHULATE]BHOM IIPOCTPAHCTBE-BPpEMEHH
(4TO BpeMSs UBBPAILAETCS UMEHHO M UCKJIIOUUTENBHO AJIsl OOBEKTOB,
CHOCO6H])IX O60FHaTb CBET, JOJI2)KHO 6blTb SICHO BCﬂKOMy, XOThb ‘{yTb-‘{yTb
3HAKOMOMY C TEMOH).

OGnacts oTpULIATEILHOTO BpeMeHH (TouHee, TPOCTPaHCTBA-BPEMEHM)
BO3HHUKAET B TOM YaCTH JIO0O0H M Ka’KIOM BCIIBILIKI reHepUpPyemMOoro ujin

OTPAa>X€HHOoro CBETa, rae Cl)OTOHI)I yaauasarTcs: OT HELGJI}O}IaTeJIH.
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Me1 sxe, Tpon3BoAHBIE U OOUTATENN HALLETO, HOJOXKUTETLHOIO USMEPEHUs],
CrIocOoGHbI BUieTh (POTOHBI JIUIITL B TOT MOMEHT, KOT/IA OHU, TPUOIU3UBIIUC,
JOCTUTAIOT CETYATKU Iv1asa. A HUKaK He Te, 4To "C 1as 1010i" yCTpeMIIsIoTCst.

Tak y>x mbr ycrpoenst. [Tostomy Bece, npunamiexaiee oTpunaTeasHOMy
[POCTPAaHCTBEHHO- BPEMEHHOMY KOHTHHYYMY HallleMy HaOJII0[eHUIO
HepocTynHO. V] HUKaKast ONTUKA TyT He TIOMOJKET.

O‘-IeHL HaA€KCh, 9YTO y HEKOTOPLIX €CTh MO3I'H, ‘-ITO6]>I 9T OCO6eHHOCTI/I

CO6CTBeHHOFO Y BCEJIEHHOM yCTpOﬁCTB& OCO3HAaTh U YSICHUTDH UX CJIE€ACTBUS.

Axc-Bomueonuk Ypdun Ixroc

Hoporoit BoUIIIEOHUK chbym, npekparuTe ke jgykaBuTb! Bauu BeiBepTsI st
3HAIO 10 OCKOMMHBI JaBHO. BOT MBI BeTpeTniIncs, M CHOBa BbI BOIIPOCHI
3aziaeTe, HO J00OblE PasbsCHeHbs becroseaHsl Bece paBHO. Bol siBnserecs ¢
BUSUTOM, 4TOO TIECIaBUE OTELINTD, YT00, He CJIyLIasi OTBETOB,
GJArOIIyIOCTH BELIATH, TPUXO/isl B OOIUYBAX PA3HBIX: TO Bbl — (PUBUK C
LOJITUM CTa>KEM, TO — IIOYTEHHBIH MATEMATHK, TO — HeyMHbIi, 37100HbIi
TaTh, YTO BCETAA BIATOYECTUBBIM MPUXOXKAHUHOM PSAMTCS, OOBUHSIS BO BCEX
TspKKUX nperpewenusx menst. On ysepeH, Oyaro k bory mosxxHo xurpo
[OJ0IBCTUTBCSL, TEX, KTO MBIC/IUTh HE OTy4eH IonpeKas u kisias. Bor,
OIHAX/IbI Bbl, Kak (PU3MK, 3asBUJIM, YTO HAyKa COBEPLIEHHO HEe NpUeMJIeT
sanpenenbHbix ckopocteit. Mo, o6bexTsl Bo Beenennoit ne nersr Gictpee
CBeTa, Hy, a 3HAUMT, 51 oluMbIach B GonbluMHCTBe cBoux uzei. 51 na aro
OTBEYAIO: YK HE BEJIAI0, T/ie B3SUIA y MEHS Bbl yTBEPIKAEHBE, YTO OCIIOPUIIN
ceityac. Huxorna He rosopuiia o Tesax maTepuaibHBIX — Te BeayT cebdst
npuMepHO, cMupHO u "6e3 BoikpyTac'. Jlume B 00bekTax BUPTYyaabHOH,
CKPBITOH ¢ ri1a3 AHTUBCEJIEHHON aHTHMACCA OTBEPraeT BCe 3aIllpeThl Ha JIETY,
U B CTPEMUTEJILHOM JIBUYKEHBU CBET BCET/A ONEPEKAeT, COXPAHSISL
paBHOBecbe — Muposnanbs kpacory. Bel TBepaurTe, uro xosteru
ObHapy MM HeJIAaBHO 0e3yCJI0BHYIO, 110 CJyXaM, HOTOMKUTETbHOCTh BCeX
Mmacc, B TOM uucile — aHTudacTuusl... Hy, He sHat, uTo u nenatn, xak Gbl

BbIPDA3UTH IIOMSITYE, ‘{TOGLI HE OGHHCTB BaC? BbI, KHN4YacCh SKCIIEPUMMEHTOM,
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03abblIM, OYEBUIHO, BHOBb NOJLydeHHble (PaKThl OCTOPOYKHO TPAKTOBATb.
3Bunure, HO ¢ yero ObI MOMOKUTETHLHAS MACCA CTajJa O C MACCOIO YACTHILbI
BIPYT aHHMTH/IMPOBaTh! B Tom U nesno, npyr cepaedHbIi, 4TO CBOKO MPUPOLY
JIOZSIM HEOXOTHO OTKPBIBAIOT BUPTyaJbHble MUAPHI. | lomosknTenpHbm
KasaTbesl — 9TO crapast "yIoBKa', M He TOJIBKO it yacTuiek. JéTku nmpasmia
WTPBI: TTOJIOXKUTEIBHOE BPEMSI, OJI0YKUTEIbHAS MACCa, TI0JI0>KUTENbHAS CHJIa,
WJIb 9HEPTUsI, CUpedb. TOMBKO MX MBI MOYKEM BHAETB, TOJBKO UX MBI MOYKEM
meputb... Ho — 3axoHoM Hempeno>XHBIM HeBO3MOKHO TipeHe6peys. O
3axone CoxpaHeHbsl He MelIaeT BamM MPUITOMHUTD: He TIOSIBUTCS CTPYKTyPa
BIPYT, OTKyZa HU BO3bMHUCH. TOJIBKO — B Mape ¢ aHTHIIOAOM, BCE MTapaMeTPhI
B KOTOPOM C IPOTUBOINOJIOKHbBIM 3HAKOM, ce Jist BU' — Takas »xusnb! [a,
TaKOB 3aKOH MPUPOALL... Eciu sk manas yactuna Bapyr ¢ ceGe mompoGHO
Maccoii Bo3rKenaeT "TaHIeBaTs', TO TOrAa JUIIb OCTAETCS TeX YaCTUYEeK
aHTUIOZAM MeXX OO0l 06beAnHUThCsI, BMecTe 'TaHel mepeskaaTh.
Ypnunurces Bpemsa "tanua’ s 110601t 6OJIBIIOH CTPYKTYPBI: TEM CUJIbHEE, €M
noGosIblIIe MACC B HEE BOBJIEYEHO — [UIsl YACTHI, — MWUTUCEKYHIbI, IS
BCEJIEHHBIX — MWIIMapabt jet. Ho miusickn okoHuanbe Bee sk
npeponpeaeneHo. Kak 1a BCHbIIKY MOABMIINCEH, TAK, CO BCIBILIKON, 1
MCUe3HyT... AX, Terepb Bbl — MaTEMaTHK, U He MOXeTe, GeTHSK, TO06PATh TO
YPaBHEHbE, 9TO AJISI TTapbl AHTUTIOAOB COXPAHUTD MO3BOJIUT UMITYJIbC, XOTh
nbitanuch tak u csik! [la Besp s Bam npepyiosknia kak-1o popmyily NpocTylo,
cosepurennyio. Ho Bbi-To, moii mobesnniit Ypdun Irxioc, nouemy-to Tak
cTpemMuTech 0G0UTUCH Ge3 Yrces MHUMBIX... [la 1 KOMIJIeKCHBIE, KCTaTH, TOxXe
IUIOXH, Ha BAll BKyC. BBI ¢ HACMELIKOM 3asIBMIIN, 9TO HE BUAWTE B HUX
cmbICa, 9To, MoJ, "1", Koraa B KBajpaTe, COBepLIEHHElIIe paBHA [IPOCTO
MUHYC €ANHULIE, TOTOMY-TO YPABHEHBE, TO, ITO 5T BAM MTPEIOKHIIA —
TaBTOJIOrUsl OfHA. TepresMBoO BO3paskalo: CyLIeCTBYeT B MUpe 00J1acTh
NpUMEHEHUS ISl YMCen He aedcrBuTeasHbix. Vx "ma He mo Hpasy
MeaHTUYIHBIM U 3aIIOPEHHBIM 0CO0aM, Ubsl COTM/HA MOrOTOBKA, & BOT
Joruka... tyna. B muumom mupe — muumel unciaa; "1" npucyrcrsyer B
KBaJpare, M OAHAXKADBI "eMHUILy" BCIBILIKON B3pbIBa ycTpaHuT. V3 sneprun
cBOGOAHOM, BEYHO, B KaXK0M HOBOM nukJie, Mupa crnosknas crpykTypa camoé
ce6s TBopurt. Eciu uncna npumeHsiioT, 3HaUNT, re-To 9TO Hy>KHO, 3HAUUT,

eCTb Ha CBETe YTO-TO, YTO Oe3 HUX He onucaThb. VMosKeT, BCTPeTUTCS OfHAXK b
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MHE TOJIKOBBII MaTEMATHK, TUIIEPKOMILIEKCH IPUMEHUT... EcTb TyT KTO-TO?
Haiite suats! Boi sxe, [>xioc, He mpuxoante, He TPEBOKBTECH — Hy, HOKOJE?
Becnonesno ¢ Bamu crioputs, nHagoeno. He Gepycs. Jlyume — npubbuiu
cuuraiite, uau — Gubauio 3ybpure, MM — € JaMaMM 3HAKOMBTECH, DKC-

Bommebonuk Ypdun xroc!

Pemmxka rociomuny Z

ITosaurpon — anTHuUaCTHLA, HO ATA YACTULA, KAK U SJEKTPOH, CYLIECTBYET
MPH MOJIOKUTETBHOM T€I€HUN BPEMEHU, — TIHIIETE BbI.

Orarons. Haxoxxpenne aaTnyactu B MaTepHaTbHOI BCeIeHHOM
COBEPIUEHHO HE OJHO3HAYHO TOMY, YTO OHU B IOJIO)KUTEIHHOM BPEMEHH.
ITockonbKy OHM — COCTaBHBIE YACTH CAMOCTOSITEIBHOM MAJIOH CUCTEMBI —
aToma, rjie TeueT CBoe COGCTBEHHOE BpPeMsl, U Iie HaXOXKIeHUe B
OTPHIIATENLHOM ero pparmeHTe, BO3MOYKHO, BBIPAYKAETCS... BCETO JIUIIb
CIIMHOM YaCTHUIbI, HUYEM HHBIM.

CrmH yacThIpl, Kak OTMedas XOKHHT, MOXKET OTPaXKaTh TO, C KAKOW
CTOpOHbI MBI eé B AMM (B KaKOM CBETOBOM KOHyCe OHa HaXOI[I/ITCﬂ).

To >ke kacaercs U CBEpXCBETOBON CKOPOCTH AAHHOTO MUKPOOOBEKTA.
Mosker craTbest, uTob HaxoauTbes "BusaBu' ¢ MaTepHUasbHbIM AHAJIOTOM,
AHTUIIOA IO TeTJIe "MTPOIIMBITHYJI ABa pasa’, a He mpocro "yranmics" Ha
CUMMETPUYHOE OT OCU PACCTOSIHUE.

Teneps B oTHOLIEHNU Macchl anTUYACTULL... Bepree, maccwr Boob1ue.

OueHb NOX0KeE, YTO B IPUPOAE CYIIECTBYET HEKast UBMEHYNBAst CyTh,
KOTOpasi B 3aBUCHMOCTHU OT CKOPOCTH JIBU>KEHUS TPUOOpeTaeT pasHble 3HAKU
— OT IUTI0CA Yepe3 HOJIb K MHUMBIM M OTPULATEIbHBIM BeaudnHam. B
COOTBETCTBMU C HAJMYMEM Y HAC JIMLIb MIOJI0XXUTENBHOrO "apumHa, Mbl
CKJIOHHBI 3asIBUTH €€ "0OBIYHON MMOJIOKUTEJIBHOM Maccoi”, Korna u eciin
HCXUTPHUMCS ee TIOMMAaTh U U3MEPUTH. 10JIBKO M BCero.

U Boob11e — MOCKOIbKY OTHOLIEHHMSI MEXK/LY YACTULIEH U aHTUYaCTULEH
pe]_[I/IHpOKHbI, TO N SHeKTpOH MOXHO aHTI/I‘{aCTI/IL{eﬁ HO3I/ITPOH& cyuTaThb. He

TaK y>K NOCKOHAJIbBHO NPOLECCHI OTU N3Y4YE€HbI, KAK HaAM Ka>XeTCsI. HO 9TO BCE
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— B CKODKax.

Mewns, Bunure nu, YIpEeKaJd, YTO s CChLIAIOCh HA MHEHUE 3HAMEHUTOCTENH,
KOTOpOE OHU He B HAYYHBIX CTAThSX, & B YACTHBIX pa3roBopax WJH B
TOIYJISIPHBIX M3/IaHUSX BBIPAYKAIIH.

Cama s1 — pasBe uTO B ckobkM "HenpuuécaHHble MbICIN'" BaKJIIOYUTH MOTY,
coppu.

Hanee. Ilepeiinem k BaykxHOMY MOMEHTY, KOTOPBIA ITOKa3ajl COBEPIIEHHOE
HEIMOHMMaHMe BaMmuu HquI/ITaHHOFO y MEHH, yBI)I.

Brr zagsnsere:

"PeanbHo npupalenus BpeMeHU MOTYT ObITh KaK MOJOXKHUTENbHbIE, TaK U
OTpHLATENIbHBIE, HO 9TO HE O3HAYAET, YTO MHTErPAIbHAS XaPAKTEPUCTHAKA
BpEMEeHHU MO>KeT ObITb OTpULATEbHA: M3MEHEeHNe HAPaB/JIeHUs] BIKEHHSI
o0beKTa HU B KOeM C/lydae He CBUAETEIbCTBYeT 00 n3MeHeHuH
HaIpaBJIeHus ABHYKEHUsI BpemeHu'.

CoBepleHHO CrIpaBeiTIMBOE 3asIBI€HUE, HO He YUUTHIBAET OfHOIO: MHE
HUKOTA U B TOJIOBY He IPHLLIO ObI yTBEP:KAATh oopaTHOe |

[Burxenue npoub oT HaGMI0AATENST O3HAYAET JIMILDb, YTO OOBEKT ABUIKETCSI
B 'oTpHuarensHOM npupaiteHun’ BpeMeHU.

Just "kocmonaBTa" ¢ 1OCBETOBOIM CKOPOCTBIO BPEMST OCTAHETCS
[I0JIOYKUTEIBHbIM, HO 3amenarcst (ussectHblit penomen). Kocmonast
"momoustonmeer".

Ecau 61 KOCMOHABT CyMeJ1, Y/Iaissach, PA3BUTH CBETOBYI0 CKOPOCTH (a OH,
MaTepHaIbHBIN, HE CMOJKET: MacCa — Mepa MHEPTHOCTH), TO €r0 BPeMSs
OCTAaHOBHJIOCH OBI. 3aTO [JISI MEJIKIX YaCTUL, — BO3MOXHO Takoe. PaspuBast
CBETOBYIO CKOPOCTb, OHU MPEBPAIIAIOTCS B BOJIHY,

"yaBausaroTcs" (9KCIIEpUMEHT ¢ ABOIHOI wenbio). OcraHoBUBIIEECS Bpems
O3HavaeT, 4YTo OOBEKT B ABYX MecTax cpady HaxoauTcsl (OT/IMuue BOJIHbI OT
yaCcTHULhbIl, KOTOpaﬂ B Ol'IpeLl,eJIeHHblﬁ MOMEHT BpeMeHI/I 06peTaeTCﬂ B
onpenesneHHOM >ke Mecte). [ Ipy cBeToBOI cCKOpOCTH TpOMCXOAMT
cBoeobpasHas "mpobykcoska' 0ObeKTa BO BpeMEHU U POCTPAHCTBE.

W numrs Tonpko Toraa, Koraa ero CKOpoCTh CTAaHET CBEPXCBETOBOM, Bpemst
HM3BpAIAeTCs, HAYMHAET UITH U3 OyayIlero B MPOILIOe, CTAHOBUTCS
OTpHLIATETHHBIM.

BOT, B OTPULATEJIbPHOM BPEMEHM aHTHUBEIECTBO, KaK pa3, 1 XKUBET (B
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coorsercreuu ¢ npasunom CPT-cummerpuu, uro xopowmo ussectHo, B
4aCTHOCTH, BCEM >KEHEBCKUM (PUSHKAM, KTO AaHTUBOJ0PO/, UCCJIEA0BAL).
IMaccasx, copmyIMpOBaHHDI BAMHU, HAIOMHHJI MHE MPETEH3UIO,
BBICKa3aHHYI0 paHee elle ogHum yBaxaembim aBropom CH. On ckasan:
"Tlo-Baluemy, ocTaTouHO 3a CBedy 3aiiTH, 4TOO B OTPULIATEIbHOM BPEMEHN
oxasatbes'.
Tax BOT, OTBeuar u emy, u Bam:

CyMeeTe caeJsaTrhb 3TO CO CBerCBeTOBOﬁ CKOPOCTBIO — OKaX>keTecCh.

IIpyamyn npuanHHOCT — NPUYMHA NPUHIUNNAIBHOCTH

Hecomuenno, uro npusHanue CyluecTBOBaHMS HAPSILY C MATEPUAIBHOMN
BCEJIEHHOM MMpa U3 aHTUBELIECTBA, C TEKYIUMM BCISITh BDEMEHEM, CAMO 10
cebe paBHO3HAYHO MPUBHAHUIO CMIOCOOHOCTY CUTHAJA PACITPOCTPAHSITHCS CO
CKOPOCTBIO, IPEBBILIAIOLIEN CKOPOCTh CBETA.

Mbmuorue ommmbouno nonaratot, 6yaro Teopuss OrHocurensHocTu BBOAUT
3ampeT HA CBEPXCBETOBbIE CKOPOCTU. DTO COBEPLIEHHO HE TaK.

3anper Ha ABMYKEHHE CO CKOPOCTBIO, IPEBBILIAIOLIEN CBETOBYIO, BBOAUT
orutons He CTO, He maremarnueckue Boikaaaku Makcsenna nim Jlopenuna, a
NCKJJIIOYUTEJIBbHO... HpI/IHLU/IrI HpI/I‘{I/IHHOCTI/I. CaM aﬁHHJTefIH, pa.CCM&TpI/IBaH
BOIIPOC O CBEPXCBETOBOM IE€pPefaye CUTHAJIOB, ITHUCAJL:

"Ms1 BBIHYy>KA€HBI CUMTATH BO3MOYKHBIM MEXaHU3M IepeJayn CUrHAJIA,
IPU UCIIO/Ib30BAHUH KOTOPOTO AOCTUTAeMOe JeHCTBHE MPEeALIECTByeT
npuunne'.

U nanee: "Xotst 9TOT pe3ysbTaT HE COAEPKUT B Cebe HUKAKUX JIOTUYeCKUX
[POTUBOPEYHIA, OH BCE YK€ HACTOJBKO IIPOTHBOPEYUT XaPAKTEPy BCETO HALIETO
OIIbITa, 4YTO HEBO3MO>XHOCTb npez:LrIO.HO)KeHI/IH V > C Hpe}ICTaBﬂﬂeTCﬂ B
[OCTaTOYHOI Mepe 0bocHOoBaHHOH'.

3amersre, nociie cja0Ba "Xorst" peub MAET MPOCTO O MOBCEAHEBHOM
YKUTEHCKOM OIbITE, KOTOPBIN B CBOE BPEMSI IMOCLY>KUJI OCHOBOM JIJIsI
NpeacTaBIeHUH O MIIOCKOH 3emute, a K Hayke Boobue u TO B wacTHOCTH
HEIIOCPEJCTBEHHOI'O OTHOLLIEHUST HE MEET.

T.e., ckopee umenHo oo 3asBiaenne OiHwmreiina nporusopeunt CTO, B To

Bpemsl Kak cama Teopusi, HallpoTUBs, "BLIHy)I(HaeT" HacC nNpru3HaTb BO3MOXXHOCTb



34

CBEPXCBETOBBIX CKOPOCTEM.

Opnnaxko, npescTaBieHHe O TOM, YTO CBEPXCBETOBAasi CKOPOCTh CUTHAJIA
axobwl nporusopeunt TO HacToNbKO TyGOKO yKOpEHUIOCh, uto aaxe J1.
Bonr , aBTOp BrieuaT/sIOLEro SKCIEPUMMEHTA, KO/ B J1ab0paTOpHbIX
ycnoBusix ckopocTs cseta Obuia npesbiiena B 300 (1) pas, cunraer, uro stor
OKCIIEPUMEHT... He coruacyercst ¢ TO!

I1pn aToM y4eHBIN PE3OHHO MOJYEPKUBAET, ITO YTBEPKAEHHE O
HEOJOCTUXKMMOCTHU CBerCBeTOBOﬁ CKOpOCTI/I, HO-BI/IJII/IMOMy, l‘IpI/IME!HI/IMO
TOJIBKO K 0ObeKTaM, 0baaaoIMM Maccoii MoKosl, Gosbluei HyJ1s.

"Cger ke MOXeT ObITh IPEACTABJIEH JUOO B BU/IE BOJIH, K KOTOPbIM BOOOLIe
HENPUMEHUMO IOHSITHE MACChl, IMOO B Bufie POTOHOB C MACCOH MOKOSI, Kax
M3BECTHO, PABHOH Hy/10, — muineT BoHr, — moaTomy ckopocTb cBeTa B
BaKyyMe COBCeM He rpepen'.

3amerum, k ci10By, uto "B nokoe" ¢poToH, cobcTBEHHO roBOpsl, Boob1Le He
npebbiBaer.

Wrak, aneck ciaeayer oTAeInTh MyX OT KOTJIET.

IIpesxne Bcero — ysICHUTB, 9TO HAPYLIAsICh IPU CBEPX- M CBETOBBIX
CKOpOCTﬂX, an/IHLlI/IrI le/lql/IHHOCTI/I numeert O6J1aCTb HpI/IMeHeHI/Iﬂ,
OrpaHMYeHHYI0 MUPOM BEIeCTBA.

OH He KacaeTcs IOJsI — YHEPrOHECYILIMX YACTULL, MOCKOIBKY 6eamaccoBblie
qgacTUIlbl, 1OCTUTasA CKOpOCTI/I cBeTa, CHOCO6HBI HaAXOAUTHCSI BO MHOTUX MecTax
cpasy, B COOTBETCTBHMH CO CBOHCTBAMH BOJIHBI, U MOTYT CJLy KUTb
AHTUYACTUIIAMH CAMUM cebe.

U y>x Tem Gosee, 3aBeOMO He IPUMEHUM AJ1s1 0OBEKTOB U3 AHTUBELLECTBA,
KoTOpble PUKCUPOBAHHO >KUBYT B MU3BPAILIIEHHOM BPEMEHH, I7ie DHTPOIHS,
dyHruus Bpemeny, He pacTeT, Kak B MUpe MATEPUM, & CHUYKAETCS, U,
cileoBaTesbHO, HabIIoAaeTCs 0OPaTUMOCTL NPOLECCOB, 00yCI0BIMBaIOLIAs
VIMEHHO YTO — OIlePE’KEHUE CJIEACTBUS IPUINHOM |

Hrak — MoBTOpPIO: MPUHIUI TPUYMHHOCTU HE3bIOIEM /TSl MATEPUATIBLHOM
(Bupumoit) Bcenennoii. Ho mup antumarepun — kak pas ta cpesa, Kotopas
[aeT BO3MO>KHOCTh CBEPXCBETOBBIM CKOPOCTSIM CTaTh (PU3MYECKOH
peansHoctsio. [To cnosam uccnenosareneit anrusopopoaa, aro "kiou B
APYTYIO BCEJIEHHYIO, TA€ BPeMsI MEHSIET CBOE HANIPABJIEHUE Ha

IIPOTHUBOIIOJIOXKHOE — M3 Gygymero B IMpomioe, BCe JIEBOE€ CTAHOBUTCS
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[PaBbIM, & BCE TIOJIOXKNUTEIBHOE — OTPHULIATEIbHBIM' .

B camom nesne, noctaToyHO 3HATH, YTO MACCHI YACTHIBI U AHTUYACTHULIbI
061a/1a10T CTIOCOGHOCTBIO AHHUIMIMPOBATh MLy COOOI, YTOOBI MOHATH, YTO
B YE€M-TO OHHM KapAMHAJIBHO pas3JndaioTcsi, 9Tn maccel. V mo kpaiineit mepe B
MOMEHT aHHUTI'NJISII N Bpﬂﬂ JIN MOFyT MEeTb OOVH U TOT >K€ 3HAaK. V[Ha‘{e OHU
CYMMHUPOBAJIUCE Obl, & HE B3AMMOYHUUTOXKAIMCE.

[Toxose, uTo B IpUpOAE CyleCTBYeT Hekasl efuHast PyHAaMeHTATbHAS
CYIIHOCTB, KOTOPAs B 3aBUCUMOCTH OT CKOPOCTH [BMYKEHUST N3MEHSIETCS
HACTOJIBKO, YTO MPUOOpeTaeT pasHble 3HAKU — OT IUII0CA Yepe3 HOJb K
MHUMBIM U OTPULATEAbHBIM (KaK BAPUAHT, KBaipAT MHUMOM) BEJTMYNHAM,
MPOHMKAS B APYTO€ MPOCTPAHCTBEHHO-BPEMEHHOE N3MEPEHNE.

B coorsercrBuy ¢ Hanuuuem y Hac, oburareseit cyrybo marepuasbHOro
MUPpa, JMLIb TOJOKUTENBHOrO0 "apIrHa 715 3amepoB", Mbl CKIIOHHBI 3asIBUTD
ee "0OBIYHON MOJIOKUTENBHOM Maccoit”, Korja 1 ecau UCXMTPUMCS ee TOHUMaThb
nu I/I3MepI/ITb, HapyLLII/IB le/l 9TOM rlpaBI/I.HO CPT-CI/IMMeTpI/II/I, BCJIeACTBUE YEero
Npe/CTaeT HAPYIIEHHBIM... IepBbii 3akon Tepmogunamuku (1). M mobum
HOBTOPSATD, YTO "0OBIYHAS MOTOKUTENbHASL Macca' AHTUYACTULIBL —
"ycranosnennsiit daxt". B To Bpemsi, kax naske macca yacTuLbl B 1okoe —
[OHSATHE PACTSKUMOE, IIOCKOJIBKY B IIOKOE 4aCTHLA, TOXeE, CTPOTO FOBOPS], HE
CYIECTBYET.

Kax ocrpoymuo samernn OifHiureiis, eciu GpaxT IPOTUBOPEYUT TEOPUU —
Tem xysxe st paxTa.

Brnpouem, ombuThest B HIOAHCAX TOJKOBAHUS, NOAABLINCH CUIIe
OOLLENPUHSTOrO, MOXKET KaKAbIH.

IaBHOE, uTO HAYYHBIA METO/ TO3BOJISIET YEIOBEKY BOCIIPUHUMATD
OKpy’>KaloLuii MUp HanboJsiee afleKBATHO, U UCTIPABJISITH CBOM OLIMOKM 1O
Mepe HaKOIUIEHUST HOBBIX 3HAHUM.

K CEeTOAHSIIHEMY HIO, KOT/Ia ake HOBelIlre pPaJrOBOJTHOBbIE
ucciefoBanus aCTPOPU3UKOB NAI0T OCHOBAHUSI 3ATIO03PUTH CBEPXCBETOBYIO
CKOPOCTb ABM>KEHUSI HEKUX KOCMUUYECKMX OOBEKTOB, & BO MHOTHX
1a60paTopUsX MUPa IPOAEIAHO BHYLIMTEIbHOE KOJINUECTBO 9KCIIEPUMEHTOB,
KaK 3aMe/UISIONUX, TaK U YCKOPSIOIIUX CBET, MOYKHO OBbITh yBEPEHHBIM, UTO
OUHIUTEH, C ero yAMBUTEIbHON CIIOCOOHOCTBIO MBICIUTD HECTAHAAPTHO, YrKe

HU 34 4TO HE caeJsiaJjt 6bI TAKOI'0O re HEpaJM3yIMIIero aamedaHust mo 9acTu
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HEJIOIy CTUMOCTH CBEPXCBETOBBIX CKOPOCTEH, O KOTOPBIX 'BBIHYIKAAET
roBOPUTL" COBCTBEHHAS €0 TeOpHUsL.

Te >xe, KTO CBepX Mepbl IPUHLUIUATILHO GECIIOKOUTCS O
HENPUKOCHOBEHHOCTH yCTAPEBIINX MOCTY/IATOB, He ToHnMast cytn 10, n
XoueT ObITh HaboYKHee manbl Pumckoro... Tak Beah OHU, HAZIO TPU3HATD,

najsiexo He OWHIITeRHBI. K codxaneHuro.

"Tponkwu elie B aHTUMHP HE NPOTONTAHBI"

Cryunnocs Tak, 4To st 0GHApPY>KWIA UHYI0 (PU3NYECKYIO PEaTbHOCTD,
KoTOpast TpefyeT HOBOro MaTemMaTudeckoro obecrneuenus. Bnpouem,
KOHeuHyI0 (bOpMyJLy MPEJIAralo 51 camMa: OHa MPOCTa, KaK U CJeLyeT ObITh
"Mopmyne Beero'.

IIpocra HoTOMy, 4TO COCTOUT U3 COBOKYITHOCTU MAaTEMAaTUYECKUX
CHMBOJIOB [JISl ABYX MOJHEHIINX, CIOCOGHBIX K AHHUTWIISLIMN AHTUIIOOB-
aHAaJIOTOB:

Bcenennas = E = mc?

Anruscenennas = —F = —mc? = (=1)E = (—1)mc?
yuauTbBas, uto —1 = 2 (MHMMAs eMHUIA B KBaJpaTe),

;2 2

Awnruscenennas = (i%)E = (i?)mc

Torpa

Bcenennast + Antuscenennas = F + (—E) = mc? + (—mc?) =0 =

Hudgero
nJjan:

2 2 2 2
E 4 (i*)E = mc® + (i°)mc” = Bee (koHKpeTHast BeTMUMHA, BHIPAYKEHHAS

KOMIIJIEKCHBIM YHCJIOM)
CobcrBenno, BmecTo cios 'Beenennas' u "AnTuscenennas" morau Obl
y
crositb caoBa "Hacruma" u "Antruactuna” (ma u Boobue, m0bas napa
AHTUIIOMOB C JTIOOLIMK 3HaYeHusIMU F 1 1m).
5] yTBeprKAA0 MOMHYI0 AaHAIOTHIO MEXKIY €MHCTBEHHOM N3BECTHOM
COBPEMEHHOI HayKe BEYHOM CHUCTEeMOI — I1apoil YaCTUI-aHTUIIOOB,

NIEPpUOANIECKHN BOSHUKAKIIMX N MCYE3a0IUX B BaKyyme, U... BCEJIEHHbIMU-
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AHTUIIONAMU, KOTOPbIE, I0J0OHO YACTULIAM, POXKIAIOTCS U UCUE3AIOT B
KOCMOCe B Ipolecce aHHUrwIsiuonnoro Bonbioro Bapeisa. [Tono6no
YacTULAM — U3 BHEPruu aHHurusinuu. [ logobHo yacTMam — HUKINYecKn
Y BEYHO.

YectHO rOBOPSI, MHE TPYAHO IOHSITh, IOYEMY YyTh HU BCE 06pa3OBaHubI, 3a
PEeKMM UCKJIIOYeHUEM, CTAHOBSITCS Ha /IbIObI, yCIbIXaB, HAIpUMep, 00
oTpuLaTenbHOM sHepruu. [larke rpaBuTanus — sHepPrus BIIOJIHE
OTpHUIIATETbHAS, XOTSI U U3MEPSIeTCSI TTOJI0KUTETLHOM, 3aTpaYeHHOH Ha ee
[IPEO/IOJIEHUE.

XOKMHT, B 4aCTHOCTH, Aa’Ke U HE COMHEBAETCSI, UTO IIPU BOBHUKHOBEHUM B
BaKyyMe Napbl YaCTULA-aHTUYIACTHLA, DQHEPIUSI IOCJIEHEN OTPULATENbHA,
[IPOCTO B CUJLy 3aKOHA COXPAHEHUSs, KOTOPHIA He MO3BOJISIET SHEPTUU
BOBHUKATh U3 HU4ero. JlommycTumo uibs BOBHUKHOBEHNE AHTUIIOAOB, B LIEJI0OM
paroumx "Hysab npupocta’.

HO Macca 1 SHepFI/Iﬂ — OKBUWBAJICHTHBI, T.€., MaCcCa aHTNYaCTHUILbI TOXXE
HenpemeHHo orpuunarensHa ([lupaka scomuure). S rorosa gomycruts, uro
TAKOBOI1 OHA SIBJISIETCSI JIMILb B MOMEHT AHHUTUJISILUHI, B3BAUMOYHUYTOXKEHHUS C
LIaC"l'I/IL[eI‘/JI (B3aI/IMOyHI/I‘{TOH(alOLLU/IeCH BE€JIMYMUHBI C YUCTO MaTeMaTI/I‘{eCKOI‘/)I
TOYKM 3peHUsI HE MOTYT He MMeTh pasHble 3Haku.) Brpouem, mockonbky
MOMEHT aHHUTUJISILMY, COOCTBEHHO, "BpeMst HOJb'", MOXHO MOJIATaTh, YTO B
9TOT MOMEHT OCTAHOBMUBILIETOCS BpeMeHI/I gaCTHUIbI y)Ke M HE 9aCTUIbI, a
BOJIHBI, OOMTAIOIIUE B ABYX NPOCTPAHCTBEHHO-BPEMEHHbBIX U3MEPEHUSIX
OJHOBPEMEHHO, CUP€Yb, U3JIyYeHHE.

B orpunarensHom ke BpemeHn macca CKOpee MHUMAS:

Ucexonnas dbopmyna

E = mc?

Ecaun wactuua neuskercs,

E = ymoc?

rae 1) — macca noKost

CnoBammn: ramma paBHa enuHUIE, AeJeHHON Ha KOPEeHb KBaJAPaTHLIH;

BBIpa)KEHME TI0J KOPHEM eIMHHULA MUHYyC "'Be" B KBasparte, feseHHOe Ha "ue" B



38

KBajpare.

Korna ckopoctb 6onbie ckopoctu cseta, ramma muumast. [Ipu
AeHCTBUTENbHON (XOTh M OTPULIATENBHON) SHEPTUU MACCA TTOKOsI Qy/ieT
muumo. To >ke Mpu MSBpalleHHOM BpeMEHH, MOCKOJIbKY CKOPOCTb BXOJUT B
kBanpare. [ lonobHble BHIMBINIUIEHHbIE YACTHUIIBI HA3BAIN TaxuoHaMu. 51 Gbi
CYMTaNa UX TPOCTO COCTOSTHMEM aHTHYACTULBI. A BOT ecsin Obl ux He OBUTO, TO
crousio 6b1 ux npupymats. Mrak, macca muumas. Vimnynsce Takoit yactuipt
00BIYHO paBeH

P = ymgyv

T.e JeMCTBUTEJIBHBIN, U, IIOCKOIbKY BEKTOP, €0 3HAK 3ABUCUT OT CUCTEMBI
orcuera.

Hwuuero kxpamonbHoro, kak BuanTe.

Teneps nonpobyio UaI0KUTL BKPATLE, YTO sl AyMalo 00 9HTPONUU.

OHTpOIUS €CTh YACTh SHEPIUU CUCTEMBL 1a ee 4acTb, KOTOpAast HE MOXKET
6biTh npeBpaluena B paboty. [uccunauys sHeprun NpuBOAUT K YBeJTUUEHUIO
auTponuu cucrembl. Ona (O.), Kak YaCTh MONIOXKUTENBHONH dHEPIrUU
BCEJIEHHOI, €CTECTBEHHO, MOJI0KUTEe/bHA.

Yro racaercs undopmanuu niu Herautponuu... Cesizb mesxay sHTpOnueit
u BeposiTHOCTBIO ycranosui Bosnbuman. B 1948 r. Bunep xoncratuposasn, uro
KosmuecTBo nHdopmanuy, OyLydr OTPULATENLHBIM JOTapU(MOM BETUYNHbL,
KOTOPYIO0 MOYXHO PaCCMAaTPUBATh KAK BEPOSITHOCTB, MO CYIIECTBY €CTh HeKast
oTpULATEIbHASL SHTPOIHSL.

Yro 1 1 NOATBEPIKAAIO: 14, HEMPHTPOIIYSL, HETATUBHASL SHTPOIIUS,
undopmMaLus — 4acTb OTPULIATENBHOH JKe SHEPTUH, KakoBas Habmonaercs B
aHTUMMPpE, TAe Bce pusMyuecKre KaTeropuM MEHSIIOT 3HaK.

W3 nosocreit nayku: "?Kenesckne dbuBUKM CUNTAIOT ATOMBI AHTUBOIOPONIA
"6unerom” ... B MHyI0 MaTemaTH4eckyio Beenennyo, rae "mosoxurensHoe
CTaHOBUTCSI OTPULATEIbHBIM, & J1eBoe — npasbim'."

Tounee — Guer B UHYI0 PUBUUECKYIO PEAILHOCTD, OIMCHIBAEMYIO APYTOM
MaTeMaTHKOH, rae, npu nepexone B "sazepkanbe” (CPT-cummerpus) sce
TIOJIOYKATEIBHOE CTAHOBUTCS OTPULIATEIBHBIM: TPOCTPAHCTBO, €0 KPUBU3HA,
Bpems (KOTOPO€E OT IIPOCTPAHCTBA HEOTAEINMO, TOCKOJIBKY KOCMIIECKOE
BpPEMSI PACCTOSIHUEM U3MePsIeTCs1), Macca (Kak BAPUAHT — MMEIOLLMACS

KBagpar MHHMOﬁ, II1o OI[HOfI B 068 CTOPOHBI OT Ha6J'IIOI[aTeJ'IH AJIsSL OI[HOﬁ " TOU
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K€ JIMHUM 3PEeHUs] — KOTOPBIA 00ecneduT MUHYC eUHULLY NeHCTBUTEIbHON),
3HepFI/lﬂ — BO BCe€X €€ COCTaBHBIX 4JacCTidaX, BKJIIO4Yast SHTPOHI/IIO, MeHﬂlOLL[‘y}O
3HAK [0 MPUYUHE TOTO, YTO TeKyIlee BCIATb BpeMs BbI3bIBaeT 06paTUMOCTD
SHTPOMMIHBIX POLECCOB).

U, cHoBa-Taku, HUYETO KPaMOJIBHOIO:

Beunbix gBuraresieii HeT U He MOJKET OBITb... B IOJIOBUHE CUCTEMBI, B
maTepuanabHOM Mupe. Ho cOBOKYITHOCTD aHTUIIOZOB — NMPWHLMIT CTPOEHUS
HOJIHOﬁ (HpOTI/IBOpqu/IBOI‘/)I) CHUCTEMBI, — €CTh MMEHHO 4YTO €IMHCTBEHHO
Bo3mo>kHbIA Beunniit [Isurarens: AGcomor.

T.e., HEyHUYTO)KMMOCTD M BEIHOCTb MUPA OOYCIIOBJIEHBI HA Y€M MHBIM, KaK
ero ABoMcTBeHHOCTBIO. 3akoHom AnTtunonos. Kak n wactruel, mupsr
BOBHUKAIOT JIMIIb IAPaMU U [IAPAMU KE UCYE3al0T: IIpsimast 1 obparHast
AHHUTWJIALMS IByX TOYHBIX aHTUIOAOB-aHAIOTOB. T0/bKO aHHUTHUIIALMS €CTh
IyThb IIOJHOTO MPEBPALLEHNs] MATEPUM B SHEPIUIO, B U3JIyYeHUe, U HA00OPOT.

Xouy noguepkHyTh, 4TO MH(pOPMALMS PACCMATPUBAETCSI MHOIO, KaK
nosHoLeHHast (PU3UUECKasi KATErOPUsl, AaHTUIO/, BCeJeHCKOM aHTponuu. Ee
CyllecTBOBaHMe BOBCe He TpebyeT obsizaTenpHoro Hammuus "Habmonarens'".
Kocmuueckue noss nndgopmanuu — obbeKTUBHAsS peabHOCTD. Bostee Toro,
[OCKOJIBKY BOJIHBI (6€3MacCOBblE YaCTULBL, KBAHTBI) — MOLYT CJLy>KHUTb
antunonamu "camu cebe", To undopmanmeii MOXHO HAZBIBATD U CAMY
SHTPOIMUIO: MEPA Xa0Ca — TO K€, YTO Mepa YIOPSAOYeHHOCTH, HO — C
0OpaTHBIM 3HAKOM.

Urak, orpunarensnstit torapudm, npuMeHsieMblii BMECTO
MOJIOYKUTEIBHOTO B CIIyYa€ PACUYETOB SHTPONNN — MATEMATHYECKHUH TPUHLINT
pacuera HErSHTPOIMH.

Boo6ue, npunuun antunonos "npoct B Noab3oBaHuu'": He UTHOPUPOBATD
oTpULATesbHble U MHUMbIE YHCJIA, KOTOPbIE, COOCTBEHHO rOBOPS], TIOCTOSIHHO
BOBHUKAIOT B KOCMOJIOTMYECKUX pacuerax. 'Anrebpa ymuee
ecrecTBouCIbITaTE ", KAK CKA3aJl OAMH yMHBII MaTe MaTHK.

W — He sKcepuMEHT, a JIOTHIKY CJIE/LyeT CTABUTH BO IVIABY yIVIa, MMesT
[1eJ10 ¢ KOCMOJIOTMYECKMMU NPobJieMamu.

B nawem mupe, kaxk s yoKe roBopuiia, HACTOSIIMX AHTUYACTHL HET: HALI
MHpP — MHP TOJIOKUTENBHOTO BpemeHu. [1pu mosmyvennn antraacrun auis

PaccCMOTPEHMS, MBI... U3BJICKAEM UX N3 OTPULATEJIBHOTO BPEMEHU. I/I
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9KCIIepUMEHT BamsieT Ha cBoi pedynbrat: CPT-cummerpus napymena,
AHTMYACTUIA MBMEHSIET CBOU CBOMCTBA, B Y4CTHOCTH, € MOHCTPUPYET
MOJIO>KUTEbHYIO MACCY — B HapylLIeHHMe 3aKOHA COXPaHeHUsl, COOCTBEHHO,
9TO HE YMBJISIET, HO JOJKHO OBITH TIOHATO MPAaBUJIBHO.

Hu uro npyroe, kax "mepexon rpaHnusr’ BiieueT M3MEHEHNE TAPAMETPOB,
KOTOpBbIe Ba>kHee "'MMeHn" yacTuULbL.

Ewe pas: 06bexTsl u3 antuselectsa noguunsiorces npasuity CPT-
cummerpuu. OnHO U3 ero TpeGOBaHUIl IVIACHT, 4TO BPeMsl, B KOTOPOM
CYLIeCTBYeT TaKOH 0OBEKT, O>KHO UATH BCMATh, ObITh OTPUIIATETbHBIM.
AHTHBEIECTBO >KMBET B U3BPAIlEHHOM BPEMEHM, & B TAKOM OTPULATEIBHOM
BpPEMEHH MOTYT HaXO[MThCS UCKIIOUUTENBHO OOBEKTHI CO CBEPXCBETOBOM
CKOPOCTBIO.

Benomunre mryrnuseiit tumepuk C.Xoxuura "o nosogy":

[ama o npossuiy Ymanna
Xorena npoexars 1o yJuie.

Ho muyanace npu atom

Caepx ckopocTu cBera,

U Bor HakasaHbe 3a 910:

Hama BHOBB y popHOTO MIOABE3 A,

3apoiro, yBsl, 10 oTbesnal

OGbIYHOH, TOIOKUTENIBLHOM Macce He TO UTO CBEPXCBETOBasl, a AaXKe U
CBETOBast CKOPOCTB, KAK M3BECTHO, HEAOCTYTIHBI. SGHAYMT, MACCA AHTHBEILECTBA
— me "obbraHas nonoxxuresnpHas'. Muangeckne kaTeropum anTUMUpPa
MEHSIIOT 3HaK. Bripouem, BecbmMa BEpOSITHO, Macca CTAHOBUTCS MHUMOM,

(TaxMOHHOM?) YTO CBOMCTBEHHO BUPTYaJIbHBIM YaCTHIIAM.

qepTOBa AIOKHHA 9€PTOBCKHN MHTEPECHbIX MBICJIEH

1. AnTunon yacTUIbl — aHTUYACTUIIA.
2. Yactuua 1 BoHa — [Ba Ha3BaHUS OFHOMU CyTH.
3. AHTUTION BOJIHBI — AHTHUBOJIHA.

4. BHCPFOHeCyILII/Ie (663MaCCOBbIe) qaCTHULbI (BOJIHLI) ~— AHTHUIIOAbI CaMM
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cebe.

5. KsanT sneprun — anrtunon cam cebe.

6. OHTpONUS — BUJ SHEPIUU.

7. AHTUIOJ SHTPONMY HABBIBAETCS HETDHTPOIUEH.

8. HeFSHTpOHI/IH CUHOHUM I/IHCl)OpMaLlI/II/I.

9. Ourponus ToKe MOXeT cuuTaThcs MHpopManmei, mockonbKy "cama
cebe" anpTHUTION.

10. OnTponus — mepa xaoca, HeONPEAEJEHHOCTU CUCTEMBI.

12. ndopmanus — mepa yrnopsio4eHHOCTH.

13. Vamepsist xaoc, MmepsieM YIOPSIAOYEHHOCTD, HO C OTPUIIATETbHBIM

3HAKOM

Eciu ewme He ACHO, 4TO 9TO 0O3HAYAET, IOACKAXKY:

OGe xaTeropuu, sHTPONMS U HETPHTPOMHMSL, €CTh MH(OPMALWS, €€ ABONHOM
(numroc equaUTA/ MHHYC eIMHUIIA) KO/I. Hpumeqaﬂue: MUHYC €IMHUIIA, KaK
YIOMUHAJIOCh, MOYKeT NPeCTABIATh COOOI KBafpaT MHUMOIA.

Ha srom — "mpekpamaer [llexepesana nossonennsie peun'.

I_IO l‘[paBLLe FOBOpﬂ, g y)Ke oT4dasijiachb Hepey6ez:LI/ITb OIIIIOHEHTOB (1/13
HCTOPUU HAyKU USBECTHO, 4TO 3TO "rubroe aeno", HO Ha rpabam HaCTyHnaTh —

TAaKO€ IIPUBBIYHOE 3aHsITHUE [IJIs1 TEX, KTO IMapaaoKcam ,E[PyI‘).

B Tpexcorsiii pa3 1 HEMHOXXKO HEPBHO

Kro-to us Benuxux cpopmynuposan: "Ecau mbicab He moskeT GbITb
BBIpa)KEHA IMIPOCTHIMU CJIOBAMU, 3HAYUT, OHA HE BEPHA, U €& CIIELyeT
otbpocuTs'.

Most MbICIIb BBIpaKeHa 4€TKO:

OGpasoBaBiuecs: B CHIy 3aKOHA COXPaHEHUs] B IEPBUYHON BCeIeHHOMH
aHTHUYACTHILB], KAK HEIIPEMEHHbIE IApTHEPbl MATE€PUAJIBHbBIX YaCTHLL,
HHUKY/AQ He MCYe3/H, B CWIy TOrO K€ 3aKOHA, KpOoMe KaK U3 I0JIs1 HALLIEro
3peHus], HOCKOJIbKY O0BEKTBI, U3 HUX COCTOSIIIME, AaHTHIIOABI-AHAIOTH
00BEKTOB MaTepHaIbHOH BCEJIEHHOH, 001aJal0T, B OTIAMYHE OT

MaTrepuaJjJbHbIX, CBePXCBeTOBOﬁ CKOpPOCTBIO, IIOYEMY W HE MOrLyT 6I)ITI)
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Oo0OHapy>KeHbI ONITHYECKUMU Npubopamu.

IMocTosuro OOroHsIA CBET, OHU HEe B COCTOSIHMH €0 OTPAa3UTh, & MbI
BHIUM HCKIIOYUTEIHHO UCTOYHUKH CBETA — U3JIyJaeMoro Hiu
oTpaskaemoro.

BOT, 3Ty l‘IpOCTy}O MBICJIb Bbl 1 OOJI>XKHBbBI OHpOBepFHyTb, "eCJII/I O4Y€Hb Bam
Hetimercs'.

He AyMaro, BIIpOY€EM, YTO 3TO yAaCTCSId KOMY 6bI TO HU 6bIJIO.

Be.nnqai/’lmaﬂ OIIII/IGKa, OHA K€ — IVlIaBHasd 3acdjyra

"Bor Bespecyw, oH npuCyTCTByeT BO BceX CBOUX TBOPEHMSIX,
COOTBETCTBEHHO, OH ecThb Bee. Kro-To HaswiBaer a10 npupopoi, kro-to Horom
— He 06 ogHOM 1M U TOM ke Mbl ToBopuM?", — BOMPOIIAIOT TEUCTHI.

Hy, 4ro ... roToBa cormacurscst.

Tem Gonee, uTo no Teopuu cuctem 3To GBIIO GBI BECbMa JIOTUYHO: TBOPEL]
BCEro CYILECTBYIOLLErO BXOAUT B CUCTEMY, IOCKOJIbKY U CAM — CYLUECTBYET,
HO He MOJKET OBITh €€ YacThIo, IIOCKOJbKY, KAK YaCTh, OH HEIIPEMEHHO IIPOLLE
CHCTEMBI, & TBOPLLY 9TO HE NO3BOJISETCSI.

Tak uro — yrosopuum: nousitust "tBopen’ n "rBopenne” — CMHOHUMBL.
Hasaiire nHasoBem npupony, mup, borom.

B npunnune, 6e3pasnudHo, KAKMM CIIOBOM 9Ty CyLIHOCTb HA3BAaTb.

OpHaxo, NHOJYepPKHEM: U3 TOTO, YTO MBI COIVIACHBI HA3BAaTh OOBEKT CJIOBOM,
KOTOpOE YIOTPebJISeTCsl B PEIMTMO3HBIX [IMCAHUSX, COBEPLIEHHO He CJIEYET,
4TO OH BefleT ce0sl TaK, KaK B 9TUX TEKCTAX HAIMCAHO.

Yenoseky pagyMHOMY CTOMUT 3a[yMaThbCsl, M OTAEIUTD 'MyX OT KOTJIeET':
OTGPOCI/IT]) HHNYEeM HE HOHTBep){(ﬂaeMbIe, HaVBHBIC Bbl}:l‘yMKl/I rlpeLLKOB o
HNPOTUBOECTECTBEHHBIX Yy/ecax, IKOObI TPOMCXOAUBLINX Ha 3EMIIE C
yuyacTHem 6UbselicKUX MepcoHaskell, Heslenble yIoskeHHsl 06 0coGeHHOCTSIX
IIOBEACHUST JIIOﬂeiI B 6])ITy, BIIJIOTH 00 6y}1T0 6])1 HpOﬂI/IKTOBaHHbIX BOFOM
paloHa MUTaHUs], NPaBUJ CEKCYaJIbHBIX CHOLIEHUH, (POPMBI OJEMK/IBI U JasKe
— MaHepbI MCIIPa>KHSITHCS], HE TOBOPSI YoK O HEKOTOPHIX "dKcTpemyMmax' B
OTHOILIEHMSIX C Ce6e HO}IO6HBIMI/I (Haan/IMep, HpI/I3bIBbI 6e3)Ka.J‘IOCTHO

"MOUYMTB" MHOBEPIIEB M OTCTYMHMUKOB BoJsielo Asaxa).
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T.e., HeoOX0AMMO OCYAMTH HaBs3bIBaHUE Kaupukamu Bory csoux
C06CTBeHHle y6e)}(]lel'[l/ll‘/)1 nu HpaBI/III.

Hpyrumu ciosamu, ciiefyeT KapJUHaIbHO MEPECMOTPETH ObITyIOIME
npescTaBieHus 0 GO>KECTBEHHOHN CYLHOCTH, C TeM, YTOOBI MpeJI0KeHHbLH
BapUaHT yCTPOWJI Obl He TOJIBKO HeoOpa3oBaHHbIX (PaHATUKOB, HO U JIOAEH C
KPUTHYECKUM CKJIAIOM yMa.

W, napsangy ¢ aTMm, HagO MOCTAPATHCS MOHATD, YTO MPUPOAA, MUP —
CJIOXKHEE, YeM ero IpeJcTaBsieT cebe coBpemMeHHast opuLaibHas PUSHKA.

Hayxa, ectecTBenHO, He ckasasa ellle TOCJIEHETO CBOETO CJIOBA, YTO OBLIO
Obl HeJsIerno Npenoaarath Aa’ke U B CKOJIb YTOAHO OTAQJIEHHOM Oyayliem.

Ho ectb HexoTOpBIE HadpeBIINE yTOUHEHNS, HA KOTOPBIMH MTPEJIATAeT
[OPa3MbICJIUTh BALLA IIOKOPHAS! CJLyTa.

Hanpumep, neobxonumo yscHutb, uro Haue cosnanue ("'nmyx", "nmyma",
CJIOBAMM TEUCTOB), €CTb HU YTO MHOE, KaKk MHPOPMALMs opraHusma ob
OKpy>KalolleM Mupe 1 o cebe B HeMm.

A kax pusnueckas cyuHocts, uHoOpManUs — 3TO HEMATepPUATbHBIIA,
GeamaccoBblit cybeTpaT pUsMUeCcKOro MUpPa, aHTUIIOA SHTPOITUY, TOMH YACTH
SHepFI/II/I CHUCTEMBI, KOTOpaH SABJISAETCA MepOfI xaoca.

HomxHa ynmomsHyTs, 4To TepMmuH "MaTepusi, maTepuaibHoe" IpuMeHseTcs
31ech B Goslee y3KOM CMBIC/Ie, YeM 9TO 3ayactylo pomyckator. T.e.,
HO/PadyMeBaeTCsl YTO B MUPE CyLIECTBYIOT TPH 4eTKO 060cobieHHbIE
dbusuueckue kareropuu: marepus, anTUMaTepus u oHeprus (beamaccosble,
SHEPrOHECYIIHE YacTUIBI). TeM, KTO IPUBBIK BCE 9TH KATETOPUM, IS
yRoOCTBa, 06061IeHHO Ha3bIBATh MATEPUEH, NPOCHOA yYeCTb ITOT MOMEHT.

Urax, B kauecTse anTunona surponuu, uudopmanus uau "Hersurponus”
— "obGoporHas cropoHa menanu': Mepa He Xaoca, a YIOpsAOueHHOCTU U
rapMOHUU, 10 aBCOJIOTHON BeJMUYMHE paBHasl HTPOINMH, HO C
IIPOTUBOIIOJIOXKHBIM, Pa3yMeeTCsl, 3HaKOM. IMOXKHO, e XOTUTE, HA3BATH €€
CO3HAHMEM MUPA WM KOCMUYECKUM PadyMOM.

Toraa coBokynHocTs nHGOPMALIMY, YCBOEHHON HHANBULYYMOM, Padym
OT/IE/ILHOTO YeJI0BEKa, — TOJIMKA KOCMUYECKOIO pasyma, U, Kak 4acTb obuiei
SHEPIUU CUCTEMBI, [IOAYUHSIETCS 3AKOHY COXPAHEHUSI, T.€., BUJOM3MEHSISIC,
cymectByer Beuno. Orcrona ciencreue: nousrue "cyuecrsosanue,

BO3MOYKHO, IHMpe TMoHsTHs uane" (4TO He BOBCe 06eCCMbICTUBAET
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PasroBopsl o... GeccMepTHH AywM: "KOruTo, 9pro cym', Tak ckasaTb).

Ho Bor — aro He Tosnbko kocmuyeckuii padym. bor aro Bee cymiee
BOOb1LIE, BCS MpUpO/a, BKItoUatomas B cebs undopmanuio, kak dusndaeckuit
cybcTpart, B yMcse NPOYUX KaTeropuii.

K npumepy, uenosek, peanusys B oHTOreHese HH(GOPMALMOHHYIO
nporpammy cobersennoit JJHK, Brutouaer B cebs coit pasym, cBoe coznanue,
SIBJISISICH YEM-TO DOJIBLIMM, YEM TOJBKO Pa3yM — LEJOCTHBIM MBIC/SLIUM
OpraHu3MOM.

Amnanornuno u Bor (mup, npupona), B 3aBUCHMOCTH OT CTaAMU LIUKJIA,
peanuayercsl, C MU3BMeHeHneM HH(POPMALMOHHO-3HEPIeTUYeCKOro bananca, B
PasIMYHBIX CTPYKTYPax, 'BOIUIOIIAsACh" BO BCEJIEHHYIO — BHIMMBIH,
MaTepI/IaJ‘lebe;[ Ml/lp, KOTOprI‘/JI MBbI BOCHpI/IHI/IMaeM HallrmmMmm1 OpFaHaMV[ “lyBCTB,
IUTIOC MUP HEBUAMMBIH, HE OLLyIIIAeMBIN HAMH HEMOCPECTBEHHO, HO AN
0 cebe 3HATH PSIZIOM KOCBEHHbIX PU3HAKOB — BUPTYaJIbHBIA MUP
antuBeltectsa ('TemHast matepus', MO-BUANMOMY, OHO CAMOE U €CTb).

OO6mBeKThI, COCTOSIME U3 AHTUMATEPUH, YTBEPIKAAET KBAHTOBAs MEXaHUKA,
nopuunsitorcs npasuiny “CPT- cummerpun'.

STO O3Ha4daeT, 4yTO KOOp]lI/IHa.TbI AHTUIIOAOB B MaKpOMI/Ipe SABJISAOTCS
"3epKaNbHBIM OTpaXkeHneM'" KOOPAMHAT COOTBETCTBYIOIIUX UM OOBIMHBIX
HeGeCHDBIX TeJl — MaTepUaJbHBIX [UIAHET U TAJIAKTUK. TOo4YHee, BUPTyabHble
CTPYKTYPbl BCEr[ia HAXOASTCS B HAIPABJIEHHOM BCIISITb, OTPULIATEIbHOM
MPOCTPaHCTBE-BPEMEHN OTHOCHUTENBHO 106011 "Toukn-cobbrrus"
MaTepUAIBbHOTO MUPa, U, COOTBETCTBEHHO, OTHOCUTEIBHO JTI060T0
"mocBeroBoro" HabsomaTeN.

Taxkoii apdexT 0GycIOBIEH CBEPXCBETOBON CKOPOCTBIO NBUYKEHUSI
COCTOSILMX U3 AHTUMATEPUU TeJI, B CUJLy 9TOH CBOeil 0COGeHHOCTH
HEIOCTYYKMMBIX /ISl CBETOBOM BOJIHBI M HE OTPa)KAIOIINX CBET, B OTIMIHE OT
BCeX MaTepl/laf[belX 06'])eKTOB (O CBOI‘/iCTBaX OTpl/lLlaTeJIbHOFO BpeMeHI/I CM.
BBIIIIE).

A B obpalenHom Bpement "sazepkasba’ — 06paTHMbI IPOLECCH, T.€.,
HpOI/ICXOﬂI/IT CHUI)KEeHUue 3HTp0rII/II/I 3a cyetr yBeIII/I‘{eHI/IH JOJIN I/IHCl:)OpMaLlI/II/I,
MopsiAKa, padyma: oAaKuil HeBUAMMBIH, HemaTepuaabHblil "paii”, "oburens
Ay, BMECTHIINIIE COBOKYITHOTO CO3HAHUSI MUPA.

Ho mup — cucrema nsmensromasics, nunamnueckas. B moment Bosbioro
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Bapeisa ("Bpemst HOMB'") MpOMCXOAMT AHHUTHIISALUS BCEH MAaCChI BCEJIEHHOM CO
BCeM COIIep)KaLLU/lMCH B MI/Ipe AHTUBENIEeCTBOM, U U3 SHepFI/II/I AHHUT'NJIIO VN
(¥13 M3ITyYeHNsT) HAYMHAETCST CTAHOBJEHNE MUPOB-aHTUIIOAOB B HOBOM LIMKJIE.
VmenHo Takum criocobom MUP CYILECTBYEeT BEYHO, B COOTBETCTBMM C 3aKOHOM
coxpaHeHUs, B GECKOHEUHOH uepesie IUKIMYECKUX B3aMMOTIPEBPAaIleHUE
MaTepUN U 9HEPTHH.

Cucrema camMOIOCTATOYHA, U, YTO CBOMCTBEHHO BCSIKOM ITOJHOM CHCTeMe,
MPOTUBOPEYMBA, PE/ICTABIIsI COOOH eAMHCTBO AHTUITO/IOB-AHAJIOTOB,
nofo6HO BEYHOM, BO3HUKAOIIEH 1 ncue3aolleil B Bakyyme nape "dyactuua-
arTruyactuna'.

VmeHHO Taxoi, 1 TONBKO TAKOI MUP MO>KET ObITb Ha3BaH GOYKeCTBEHHOM
CYIIHOCTBIO, HU B YeM He BCTyMas B IPOTMBOPEUYMe C U3BECTHBIMU (U3UKe
daxramu, U, Kak HU NAPALOKCATBHO, COMVIACYSChH C HEKOTOPbIMU
YTBEP>KAEHUSMA PEJIUTHI.

A B 3aKJIIOU€HUE — HECKOJBLKO CJIOB O TOM, B YEM K€ COCTOUT TOT
NOCAHBII JISTICYC, Ta MOSI, YIIOMSIHYTasl B Ha3BaHuu, "Beauyaiimas omubka', o
KOTOPOH, NO-BUAUMOMY, U IOJ>KHA ObUIA UATH Peyb B NPEJIATaeMOM
quUTaTeJII0 TEKCTE.

"Ouwnbka" UMEHHO B TOM U COCTOMT, UTO i, B OTJIMUME OT yYEHBIX,
OCTOPO>KHMYAIOIINX BTOPraThCsl B CMELUPUUECKYIO TEPMUHOIOTUIO
KJII/IPI/IKOB, U TeéM CaMbIM OTAAIOIIUX HA OTKyl‘l STOﬁ, 10 HpeI/IMy]_LleCTBy
HecBeAylleld B HayKke, OpaTMU Ba>kHeHIIe BOMPOCH MUPO3IAHHUS,
coracmuiIach Ha IPEAJIOXKEHNE TENCTOB, U HasBasla npupoay borom, orosopus
NpefBapPUTEILHO T€ MOMEHTBI, KOTOPble MOIIM Obl IPENSTCTBOBATD TAKOMY
OTOXK/IECTBJICHUIO.

U sra mos, noxsasnbHasi, B 00LIEM-TO, PELIMMOCTb, IPUBEJA K TOMY, YTO
JIIO/IM, KOTOPBIE B OOJIBLIMHCTBE CBOEM, KaK U3BECTHO, "JIEHUBBI U
HeJIIO6OHI)ITHbI", He >KeJiasi BHUKATh B TIHATEJABbHO 061)5{CHHeMbIe HOHPO6HOCTI/I,
06OCHOBBIBaIOLIME TPABOMOYHOCTh MOETO MOCTYTIKA, 10 GoJIblIeil YacTH,
MPOCTO OTBOPAYMBAIOTCS OT MPEUIOKEHHON UeM — MPUYEM, KaK TEUCTBI, TaK
nu y‘{eHhIe, HpeﬂHOqTﬂ JIOMUTHCH B y)'Ke OTKprTy]O Z[Bepb HpI/IBbI‘{HbIM CBOUM
JIOMUKOM Ka>KIbIH.

Ho — mos i B Tom ommbxka, u... ommbka au Boobue?

quy CKas3aThb B Ka4€CTBE€ KOHCTATAaMM: CBOIO 3a/1a4y s BbIIIOJTHWIIA, ABEPb
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OTKPBbITA. CO3H&B&H WJITIO3UIO TPEMATCTBUA, UCKPST TOJBKO Ballll JIOMHUKHN Ha

nopore.
Cencaunn B KO/JIMYECTBE IIAATHU

Cencanusa nepsas

3axon coxpaHeHHsl, yTBEP>KAAIOLIHIT BEUHOCTh, HEYHUYTOKHUMOCTD U
B3auMHbIe PEBPalleHHs] MaTepUu U 9Hepruu, oobemsier Bee Gea
uckmouenus: pU3NIECKHe KATerOpUH: BeIleCTBO, AaHTHBENIECTBO U
SHepruIo Beex BUAOB U JOPM, B TOM UMCII€, SHTPOIHIO, KaK YacTb
TIOTI0’KUTEIHHOM SHEPTHH CHCTEMBI i — HEerSHTPOIHIO, T.e. HH(OPMAIRHIO,

IO IIIEHHOHY — SHTPOIIMIO C NPOTUBOIIOJOMXHBIM 3HAKOM.
Cencanus Bropas

KOCMI/I‘IECKI/IC OG’LeKTLI, COoCTOosfIINMEe N3 aHTHUBeIeCTBa HEe BUHbI HAM B
IIpUHIUIIE, ITIOCKOJIbKY, 06.1134‘18.}1 CBerCBeTOBOﬁ CKOPOCTBIO, ITIOCTOSTHHO
HAXOOAATCS II0 OTHOIIIEHUIO K HaGJIIOI[aTeJI]O B OGPaTHOM CBETOBOM KOHYyCe€,
HO MX HaJu4YHe NNoATBepP2KAaeTCsa KOCBEHHbIMU JaHHbIMU — HX
6e3yCJIOBI-II:IM BJAASTHHUEM HA TeJa MaTePHaJIBHOﬁ BCGJIeHHOﬁ, 9To "

3acTaBiIsieT acTPO(QM3UKOB UCKATh NPECIOBYTOE "TeMHOe BelecTBo".
Cencanus TpeTss
Bousmoi Bappie — Hu uro nHOe, Kak aHHUTWIALIMS BCEH MMeEIoLIeiics B
MHpe MaTepHuH CO BCeH cojepskauleiics B Hem anTumarepueil. Va sneprun
BapsiBa cHOBa HaunHaeTCs: pasBUTHE MUPOB-AHTHUIIOAOB, 0 CIEAYIOLIEH UX
anaurmwsinua. Iponecc aTor — muxamyeckuii 1 BeuHbIi, HoxOoOHBIH
TakoBOMY ISt Hapsl "yacTuua-anTuaacruna’.

Cencanms yerBepTas

HBJISIETCH JIM KBAHTOBO-MEXaHNMIEeCKUIA 06’LeKT ‘-Ia.CTI/IL(eﬁ HJIH 2Ke
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BOJTHOH, 3AaBUCUT MCKJIIOYHTEIHHO OT CKOPOCTH IAHHOTO O0BEKTAa: pu
JOCBETOBBIX CKOPOCTSIX 9TO YaCTHUIIA, IIPU CBETOBOM I 6/IMBKUX K HeH
CKOpOCTSIX — 5TO BoaHA. IIpu mocTmkeHnn cBepXCBETOBOM CKOPOCTH
00BeKT MO3UIMOHUPYeT cebs KaKk aHTHYACTHIIA — C COOTBETCTBYIOIIMMH

M3MEHEeHMsIMM BCeX NPOYHX [1apaMeTPOB.
Cencamus nisitast

Bpems, kak 1 npocTpaHCTBEHHbIE H3MEPEHMs], TMeeT ABa HAITPABJIEHUSI
10 OCH KOOPAMHAT — B 00€ CTOPOHBI OT HYJIsI, T.€., OT
BCIBIUIKH-"COOBITHA": O/IOYKUTE/IbHOE BpeMsl B IPSIMOM KOHyCe CBeTa U
oTpULATEILHOE BpeMsi B 00paTHOM.

JBrmxenue m060ro 06beKTa K HAGIIONATENI0O — BCErTA MOJOMKUTEIBHOE
HaIpaB/IeHue JBYDKEHMs], a OT Hal/oaaTe/ sl — OTPULATEIbHOe

HanpasnJ/ieHHe, KaK B IIDOCTPaHCTBE, TaK 1 BO BpEMEHU.

Ksunraccenuusi, koropast npole napeHou penst

W3 kBaHTOBOI MEXaHUKM U3BECTHO, YTO KOOPAMUHATHI OOBEKTOB U3
AHTUBELLECTBA 3€PKaJbHO CUMMETPUYHBI KOOPAMHATAM CBOMX MATEPUAJIbHbBIX
aHAJIOTOB, M 4TO TU OOBEKTH HAXO/ATCS B OTPULIATEILHOM, HATIPABJIEHHOM U3
Gynymero B npoutoe, Bpemenn (npasmito CPT-cummerpun). Jlormano
MPEeON0KUTh, YTO AHTUBENIECTBO U B KOCMMYECKUX mMacrabax
[OJUVHSIETCS TEM K€ IPABUJIAM, T.€., TOKe HAXOAUTCS B OTPULIATEIBHOM
Bpemenu. Hanomunaio, 4ro mMbl cioco6HBI BUIETH TOABKO Ma AU Ha
CeTyaTKy IVIa3a CBET, CUpeub, (PUKCUPOBATH UCKJIOUUTEIBHO MOJ0XKUTENBHOE
MIPOCTPAHCTBO-BpeMsl. A 30HBI OTPULATENBHOIO BPEMEHU U IIPOCTPAHCTBA
BO3HUKAIOT B KOCMUYECKOM IIKaJle BCAKUH pas Tam, rie poTOHBI OT BCNBILIKU-
COGBITHSI HATIPABJISIIOTCS He K HaburofaTeso, a npods or Hero. [lpuuem
MaTepuasibHble 00BEKThI, BPEMEHHO OKA3aBIINeCs] B 30HE OTPULIATEIBHOTO
BpeMeHH, OyyT HePeMeHHO HACTUTHYTHI yAajsomumucs poronamu u,
OTPasWBIIN UX CBOEH MOBEPXHOCTHIO, BepHYT "Gerteros" k HabmoaaTeso,
0bHapy KUB CBOE COOCTBEHHOE MPUCYTCTBUE B KAYeCTBE BTOPUUYHbIX

HICTOYHHMKOB CBE€Ta (OTpa)KeHHOI‘O). Teﬂa K€ M3 aHTUMAaTrepuu, 06.]'[3,}13,51
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CBEPXCBETOBOM CKOPOCTHIO, OCTAHYTCSI B OTPUIATETHHOM ITPOCTPaHCTBE-
BpeMeHHU HaBCerja: d)OTOHbI UX HE IOTOHST, U B UICTOYHUKHN CBETA HE
npeBpaTsT. O6paTHoe (oTpuLaTeIBHOE) IPOCTPAHCTBO-BPEMSI — HHOE
uamepeHuve, HeBUAUMBIN aust Hac mup. Ho or atoro HuuyTs He MeHee
peansnbiii. [Iponeccs: B aTom mupe oGpa:rnmm, YTO XapaKTePHO [JISl M/yIIero
BCIISITh BPEMEHM, /ISl CBEPXCBETOBBIX CKOPOCTEM. OGpaTI/IMOCTb MpPOLIECCOB B
CHCTEME TOYHBIX AHTHUIIOIOB-aHAJIOTOB — €IUHCTBEHHAas1 BO3MOYXHOCTb B
TOJTHOM Mepe pean30BaTh 3aKOH COXPaHeHMs], TAPAHTUPYIOLINI BEYHOCTh

mupa.

Teopust orHocuresHocTH. Toukn Hax "1"

@oronam Tpebyercs HekoTOpoe Bpemsl, uToObI 06paThest 10 HabIOAATE NS,
TO eCTb, 11060k BHIGPOC YACTHUIL HPOUCXOAUT PAHBILE, YeM ero 3apUKCUPYIOT.
3nauur, aBnkeHne GOTOHOB OT “cobbITUs” K HAbIIOAATENI0 NPOUCXOAUT B
O6])I‘{HOM ITOJIOXKHUTEJIbHOM BpeMeHI/l — U3 HpOLHJIOFO B 6y}:l‘yu_lee [[BI/I)‘KCHI/Ie
>Ke MPoub OT HabJIIoATe s IPOUCXOANT, HATIPOTUB, B 06paTtHOM  BpeMeHH,
u3 6yaymero B mponutoe. O6paTHOe ABUYKEHIE BO BPEMEHH MOXKET
HapacTaHUeM MOJLYJIsl OTPULIATETbHBIX YMCeJl, B 3aBUCUMOCTH OT 3HAYEHMUSI
KOOP/IMHAT MCXOIHOTO IyHKTA. TOraa Kak [BIKEHUE OT COOBITHS K
HabJTIO/IATEII0 COOTBETCTEYET HAPACTAHUIO MOYJIS TIOJIO>KUTENBHBIX BETMIUH
WU e CHUXKeHUIo otpunarenbubix. CKOpoCTb nepemeneHuii MMeeT JUILb
BCIIOMOTATeBHOE 3HAYeHHe, B TOM CMBICJIe, 9TO yMEHBIIEHVE WIH HAPACTAHUe
abCoMIOTHBIX 3HAYEHUH MoKasaTesleil BpeMeHU Npy Gblueii CKOPOCTH
npoucxoaut 6uictpee. [locseroBast ckopocts 06bexTa HabIIOAEHUI TIPpY
OTPHUIATETLHOM TPUPOCTE MOIYJIS IAET BO3MOYKHOCTD PEIHCTPAIIIH TOTBKO
CKaTHA, 3ameuieHus Bpemenn. 1lpu ckopoctr ceeta (XapakTepHOI s
3HepFOHeCyLul/IX ‘{aCTI/lu) OTpI/ILla.TeJ-IbHI)II‘/JI l‘IpPlpOCT “HI/IBeJ‘II/lpyeT" BEChb X0
nosnoskurenabHoro spemenu. CBepXcBeTOBbIe OOBEKTBl — BCET/A B

OTPpUIATEJIbHOM BPEMEHMU.
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ABBI [leiika

[ Busienue cBeta Npoyb OT PELUNIMEHTA BCET/a TPOMCXOAUT B “obpatHOM”
BpeMeHH, U3 GyAyLIero B NpOLIIOe, TOCKOJbKY yAAISIomuecs (POTOHbI
3apUKCUPYIOTCS TEM MO33Ke, YeM AAJIbIle OT HAGJIOIATEN Sl OHU BCTPETAT
00BEKT, CIOCOGHDI OTPA3UTb UX U BEPHYTb K 3PUTEJNbHBIM peLleNTopam
BOCITPMHMMAIOLIETO CBET IIa3a.

OGpaTHOe ABH>KEHVE BO BpeMeHl/l MOXKeT HpOI/ICXOﬂI/ITb HI/I60 C
YMeHBILIEHUEM MOJLYJIs TIOJIOXKUTENBHBIX, JIUOO C HAPACTAHUEM MOMLYJIsS
OTPHMUATENBHBIX YHCEJ], B 3aBUCHMOCTH OT 3HAYE€HUS] KOOPAMHAT NCXOLHOTO
l‘IyHKTa.

HoceeroBasi cKOpocTh 06beKTa HAGIIOIEHNE TIPU OTPULIATETLHOM
MPHUPOCTE MOAYJIS AAET BO3SMOIKHOCTD PETMCTPALIMHN TOJIBKO CHKATHS,
sameienust Bpemenu. Ho yoie npu ckopoctu ceeta (xapakTepHOii At
SHEProHeCYIIMX YACTHUI[) OTPULATEIbHBIA TPUPOCT HUBEJNUPYET BECh XOJ|
nosnoykureasHoro BpemeHn. CBepXCBETOBbIE — Te M BOBCE B OTPHLATENHBHOM
BpemeHU (He PerMCTPUPYIOTCS BU3YasIbHO).

OrTBepraTh OTpHLATENBHOE BPEMS PABHO3HAYHO HENPUSATHIO TEOPUH
OTHOCHUTEIBHOCTH (YTO HEMO3BOIUTENBHO ke CAaMOMy ODNUHIITEHHY).

Bcs Boieosnauennas “kupuinuua’ H03BOJISIET BBISIBUTD U/UIM OOBSICHUTD
Ba)KHeﬁH_[l/le d)l/lal/l‘{eCKI/Ie SABJICHUS

- npupoay Boasworo Bapnisa,

- KBAaHTOBO-BOJTHOBOM /IyaJIN3M,

- an/I‘{I/IHy I/lCKpHBJ‘IeHI/IH l‘IpOCTpaHCTBa,

- npunnun gyHKuMoHnpoBanus Beenennoit — ynukansnoro Beunoro

IlBurarens,

CMBICJI KATEropmun BpemMeHu,

napagoxc biausnenos,

npeanouyrurensHocts [lepBoit mopenn Ppuamana,

maremarnaeckyio Dopmysy Beero,

HeI/I36e)¥(HOCTI) CBEPXCBETOBBIX CKOPOCTeﬁ,

namnuve CPT-cummerpuunoro mupa,

TaXWOHHYIO MacCy aHTH4YaCTHIL,

HapyLIeHNe NIPUYHMHHO-CJIEACTBEHHBIX CBA3el B '3sasepkasnbu’,
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- KOMIUIEMEHTAPHOCTb SHTPOIUU U UH(OPMALIMH, BEYHOCTb 3TUX
cbnanecxnx MOHSITUM,

- CyILLleCTBOBaHUE HEKOU eUHOM dJyH}IaMeHTa.HLHOﬁ CyTH, COBepllaIei
“dasosblit nepexon” B 3aBUCMMOCTH OT CKOPOCTH,

- mpupoxy rpaBuTanuu (1 9IE€KTPUUECTBA),

- COCTaB TEMHOU MAaTEPUU U SHEPIUM,

- ¥ BCe TaKoe npoyee, BKIouas..."Henpocroit xapakrep [ocnona Bora

Bceepepskurens".

Memopanxym xomxku IHIpemuarepa

HaGmonarens BuauT T010KO CBeT (M3/IydaeMblii MM OTPaXkaeMblil), 1
JIMILB B TOT MOMEHT, KOI/a (POTOHBI AOCTUTHYT 1yBCTBUTEIbHBIX KJIETOK

€ro opraHa 3peHwus.

HOCKOJILKy BCsKas BCIObIIIKA IPOUCXOAWT paHbllle, 9YeM €€ YBUIAT,
ABHOKECHHE (1JOTOHOB K HaGJIIOI[aTeJIIO BCerga HalpaBJ/JIEHO U3 IIPOILIOoro B

6yp;ymee — HOPMAaJIbHOE€, II0JIO>KHUTE/IbHOE TeJYeHue BpEeMEeHH.

JBroxenve poTOHOB 1 APYrHX 0GBEKTOB MPOYb OT HaO/OAATES
coBepiIaeTcsi 00paTHO BO BpeMeHHM, U3 OyIyIIero B NpoOLLUIOe, U

obecneunBaeT BpeMeHN OTPHLATEIBHBIA IPUPOCT.

HPI/I 9TOM BpeMsI JOCBETOBBIX OG’LeKTOB BCEro JMmiIb 3aMeajIsieTcs,

OCTAaBAaSICh ITOJIOXKHUTE/JAbHbBIM.

IIpu cBeTOBOIT CKOPOCTH OTPULATENBHBIA PUPOCT CTOJb BEJIMK, YTO
Bpemsi octanasauBaercst. O0bexT oOpeTaeT CBOHCTBA BOJHBI —

BO3MO2KHOCTbh CHHXPDOHHO HaxXOoaUThCA BO MHOI'UX MeCTax cpasy.

CBerCBeTOBI:Ie 06'beI(TI:I monagarT B HACTOAIIee OTpUIATEJIbHOEe
Bpemsd, C M3BpalleHuemM GHTPOHHﬁHbIX nponeccoB U IPpUYIYUHHO~

CJIeACTBEHHbBIX OTHOIIIEHUI.
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KOCMI/I‘IeCKI/Ie 06’beKTBI B OTpHUIATEJIbHOM BPEMEHHN HENOCTYITHbI
BHU3yaAJIbBHOMY KOHTPOJIIO JOCBETOBOIO HaGJIIO}:[aTeJIfI, HO OT 3TOro HU41yTh

HEe MeHee peaJbHbI.

B orpunaressnom Bpemenn "npsiuercs’ anTuselnecTso,
aHHNTWINPYIOLIee CO BCEM BELIECTBOM BCEJEHHONH B MOMEHT KayK/IOTO

ouepennoro "Boabmoro Baprisa'.

CyMMI/IPyH: HUKYIEe MHBIA (l)I/ISI/IK TOT, KTO BpEME€HH! XO/ BCIISITH HE

npu3Haer.

Hora Bene

151 06beKTOB, 00IAAAIOIINX CBETOBOM CKOPOCTbHIO, TPUYHMHA U CIIECTBUE
OIHOMOMEHTHBI: B ABYX (HECKOJBKUX, MHOTMX) MECTaX Cpasy OKa3bIBaeTCs
00beKT, MpuoGpeTas CBONCTBA BOJIHBI (M B IyTh OTHPABUIICS, U €U JOCTUT
CUHXPOHHO).

1715 CBEPXCBETOBBIX CJIEACTBUE OMEPEXAET MPUYUHY: AHTUYACTHILBI,
HaIpUMED, YKUBYT B 00paTHOM BpemeHu (06BbEKT MpueTaeT paHblle, yem
BBLIETEN).

I Tonpko miIst 00/IaAA0MMX TOIOKUTEIBHOM MAaCCOM TeJl 3aKOH
NPUYMHHOCTHU TAKOB, KAKUM Mbl HAO/IIOZIA€M €T0 B HALLIEM TIOBCE/IHEBHOM

BEIIECTBEHHHOM MHUPE€, I'Ie BpeMs UAET 13 IIPOINJIOro B 6yuy1.uee.

Komuan st crpen Bpemenn

Berpeyas rimy6okombicsieHHbBIE pacCy k/IeHHS O "TAMHCTBEHHON 1
HETIOCTHIKMMO" IPUPOJe BPEMEHHU, BCSIKMI Pas XOUeTCsl BO3PA3UTh: TaK
Be/b... HUKAKOM MUCTHKH, rocrona! YHMBepcaJlbuoﬁ Mepoii MPOCTPaHCTBA U
BpemeHnu Bo BeenenHnoii siBnsiercst ckopocts ceera. B Bakyyme oHa nocrosiHHa
u pasHa 300 000 kunomerpos B cexynny. To ects, cekynma — aro npocro-

HATIPOCTO BpeMsl, 34 KOTOpoe cBeT ycresaet npeoposers 300 Toicsu

kunomerpos. Doronsr 300 000 km nposerenn — 3HaUUT, CEKyHAA MpOLLIA.
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CooTBeTCTBEHHO, MUHYTa — OTPE30K BPEMEHM , 32 KOTopblit poToHbI B 60
pas 6onbuee paccrosinue nokporwt — 18 000 000 km. Urtobsr BeIpaszuTs B
KWJIOMETPAX 4Yac, ellle Pas Ha LIECTBAECAT YMHOXKBTE. XOTUTE 3HATh, YTO TAKOE
roa? Ilosxkanyiicral ActpoHoMMUYecKmii o eCTb BpeMst, 38 KOTOPOE CBET
npeoposeet oko0 9,5 rpunnmonos kunomerpos. Ioaropa, cnenosarensno —
9,5 TpMILIIMOHOB KM. JleieHHOe Ha aBa. Mecsny — oxHa aBeHaanaTas TOU e
uudpsl, 1 T.4. 14 MUIIIAPAOB IeT — NOCTy/MpyeMBbIi BO3PACT BCeIeHHOIH,
9TO NPUMEPHO AECATH B ABAALATH TPEThEH CTENeH! KNIOMETPOB —
osHauaet Tak>xe paamep (paguyc) sunumoii Beenennoii.

OG6ob1as: Bpems eCTh pacCTOSIHHE, KOTOPOe 3a 3TO BPeMsl [IPEOI0JIEBAET
ceer. To ecTs, T10GOE BpemMsi MOYKHO BHIPa3uTh B KIiomeTpax. Bajxnoe
CJIEACTBUE: €CJIM BEJIMIMHA BBIPAXKAETCS B €AMHULAX JJIMHBI, 3HAYUT, OHA
BEKTOP, 1 MOKET MPUOOPeTaTh KaK MOJ0YKUTEbHbIE, TAK U
oTpHuIaTeNbHbIE 3HaYeHUs1. HenocTrmknmo, HO 1o MOBOALY CyIIEeCTBOBAHMS
OTpI/ILlaTeJ'IbHOFO BpeMeHl/I A0 CHUX l‘lop CHOPHT. KaK Ke CHy‘{I/IJ'IOC]), qTO
orpuuarensHoe Bpems "mposoponunu'? [lesno B Tom, uto Habmonarens, e
OBl OH HM HAXOJWJICSI, BUAMUT TOJIBKO CBET, yJIaBJIUBAEMbIil PELENTOPaMH ero
opraHa 3peHMUsi, KOHTAKTUPYIOLIUI C HUMU. Vnansomuecs d)OTOHbl
Habmonarenem He PUKCUPYIOTCS, KPOME TeX CJIydaeB, KOTJA U eCJIU OHM TI0
IyTH IOTOHAT KAKOH-JTMO0 OGBEKT U OTPA3sTCs OT Hero, 4ToObl CHOBA, XOTS U
C 3a/lepIKKOii, BepHYThbCsl K Habmoparemo. Benomorarenbnas ontuka
[IPUHLMIA HE MEHSIET, TO €CTh, PETUCTPUPYETCS U3y YOI In
oTparkaroumii (BTOPUYHBINA) NCTOYHMK, HO BCET/A JIUIIb JOCTHATIIMI
Habmonaress ceet. IlockonbKy Besikasi BCIBINIKA IPOUCXOAMT PaHbILE, Y€M
ee YBU/ST, ABI>KeHHe (POTOHOB K HaO/IIOAATETI0 HAIIPABJIEHO U3 MPOILIOTOo
B Oyaymiee. A IBU>KeHMe U3 TPOLUIOTO B Oy/yllee — 3TO U €CTh HOPMAJIbHOE,
nosnoxurenbHoe Teuenue spemenu. HaoGopor, nemxenne doronos B
NMPOTHUBOMNOJIOKHOM HANPABJIEHUH — NPOYL OT HAGIIOIATENsT —
coBepiIaeTcsi 00paTHO BO BpeMeHH, U3 Oyay1uero B mpouuioe. 1o
OTpHIATEbHBIN X0/l BpEMEeHH!, KOT/Ia KaXK/bIi MOC/Ie Ly ITyHKT
HaXOAUTCS Fﬂy6>Ke B IPOLJIOM, Y€M IPeAbILY A, Hepemel_ueHI/Ie Cl)OTOHOB
(u apyTUx 06BEKTOB) B JI0OYI0 CTOPOHY M3 TOYKH MTPeOBIBAHUS CAMOTO
Habmonaresns Bceraa HampasseHo ot Hero. Vs Besikoit apyroit Touxu

BCcesieHHOM (Tak HasbiBaemble "cobbiTus") BO3MOKHO HampasieHue Tubo K
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HabmogaTemo, B Oyayiiee (NpsMOi KOHYC CBeTa), 1nbo OT Hero, B poLLIoe
(o6parnblii cBeToBOM KOHYC). [{Br>keHne poTOHOB BensaTh, MPOUL OT
HabuonaTesNs, OTKyaa Obl OHO HM HAYMHAJIOCH, HeNpeMeHHOo obecreunBaeT
OTPHULATEIBHBIA IPUPOCT BPEMEHM, & BOT BEJIMIMHA 9TOTO IIPUPOCTA 3aBUCUT
oT CKOPOCTI/I }:[BI/I)KyLLII/IXC;[ B (bOTOHHbIX IIOTOKAax 06'beKTOB, IIOTEHIAJIBHO
CrIOcOGHBIX 2TH (POTOHBI OTPA3UTh U CHOBA "MepeHanpaBuTh' K HAGIIOAATENIO.
Ecnu 06bekT 06/1a1a€T 1OCBETOBOMH CKOPOCTBIO, OH PAHO MU MO3AHO OyneT
HACTUIHYT CBETOBOI BOJIHOI Y IIPEBPATUTCS B MICTOYHMK OTPAXKEHHOIO CBETa,
To 6ULIb, OGHAPYIKUTCS B TOIOKUTENLHOM BpeMeHU. Tak, oObraHble HebecHbIe
TeJa, MePBOHAYATIBHO HAXOASANIMECS B OOPATHOM CBETOBOM KOHYCE KaKOM-
A16O BCIBILIKY, MO3[HEe HEPeMEHHO OyyT 3aperucTpUpOBaHbl
HabsrofaTeniem, MycTh U ¢ HeKOTOpoit 3anepskkoit. OTmedaeT M KOCMOHABT
3amMe/lJIeH e BpDEMEHH, MOJIOJIEET JIM KOCMHYECKHI My TeeCTBEHHNK B
"napasoxce 61maHeOB", YAANAACH OT 3eMJIM — OHU TOXKE BCETa OCTAlOTCS B
HpI/IBbI‘{HOM AJIs1 HAC ITOJIO>KUTEJIBHOM BpeMeHI/I, HeCMOTpH Ha Ol'lpeLLeJ'IeHHbe/'I
orpunarenbHbiii mpupoct. IlonoskurensHoe Bpemsi — 9TO HalI MUp, Hala
peabHOCTD, Hallle U3MEepPeHHe, TaK Kak Bee 00beKTbl MaTepPUAIBHOTO
(BeleCTBEHHOTO, C TIOIOYKUTEIHLHOH MAacCOH) MUPa, BKJIIOYas HAbIoaaTess,
JIBUYKYTCS C JIOCBETOBBIMU CKOPOCTSIMHU. BepxHuii, HeocTH K MMBIii ipeest
IUISl HUX — CKOPOCTb cBeTa. Takoii ckopocTbio obnanator GpoToHsr —
BUaAMMasl 4aCThb SﬂeKTpOMaFHI/ITHOFO I/IsﬂyquI/IH, " BCeE BOO6LU,€
“Oeamaccosbie”, sHepronecymue yactuisl. Korna uactuna passusaer
CKOPOCTb CBETA, OTPULATEIBHBIN PUPOCT €€ BPEMEHU TOYHO COOTBETCTBYET
IO BEeJIMYMHE MPOLIEALIEMY OT HaYaJIa JBHIKEHHUS MTOJI0)KUTEIBHOMY BPEMEHHU.
Ecnu 661 BHyTpH poTOHA pasMecTHICS MUKPOCKOTIMYECKUE KOCMOHABT, eMy
NPUILIOCE GBI MO MyTH OTBOAUTH CBOM YAChl HA3a/, CJefisl, YTOObI CTPEIKU
MOCTOSTHHO OCTaBaJIMCh B NCXOQHOM MOJI0KeHNU. Pegynprupyromas mos
Takoro obbexta — “Bpemst Hoib” . Hactuua u crapryer, u gocturaer uenu
OJHOBPEMEHHO, B OAUH U TOT ke mur "ocranosusuierocs" spemenn. OHa kax
651 "noronsier cama cebs", "yapausaerca" (BCHOMHUTE 3KCIIEPUMEHT C
"nBoiinoit wenbto"). Obbekt, 06180 CBETOBON CKOPOCTbIO, IOLyYaeT
BO3MO>KHOCTb HAXOJMTBCSI B HECKOJBKUX MECTaX Cpasy, TO eCTh, HpuobpeTaeT
cBoiicTBa BoaHBI. BosiHa Tem M OTIMYaeTCcs OT YaCTHUIIBI, YTO HE B OTHOM

OIpeaeJIEHHOM MECTE B OHpeHeHEHHbIﬁ MOMEHT H3,6II}O}13.6TCH, a — BO MHOI'MX
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mecrax cunxponHo. Kcratu, na ymenun potoHOB HaxXooMThCs B
IIOJIOXKUTEJIBHOM U OTpI/ILlaTeHbHOM BpeMeHl/I OﬂHOBpeMeHHO OCHOBAHa Ux
CnocoGHOCTb caty>kuTh "anTuuactuuamu camum cebe'. Ul nakonen, ecnu
00BEKT MPEBBICUT CKOPOCTD CBETa, TO OTPULATEbHbINH IPUPOCT BPEMEHU
GyZeT CTOJIb BEJIMK, YTO ero BPeMsl U BOBCE U3BPATHTCSI, CTAHET IO~
HaCTOSIEMY OTPULATEIBHBIM, IPHOOPETET 3HAK MUHYC C COMYTCTBYIOLIEH
VHBepCcHed MPUYMHHO-CIECTBEHHBIX CBA3eH: OH 'IOIETUT 0 LIesIN B CEMb
yrpa — Buepa’. I[lockonbky obiagaole cBepXCBEeTOBOM CKOPOCTBIO
obpasoBaHus 000 OTPE3OK MPOCTPAHCTBA MPEOOIEBAIOT ObICTpee, YeM
oTonbl, oHM Becerga onepexaroT COOTBETCTBYIOLLYIO CBETOBYIO BOJIHY, AasKe
HanpasJsisich k HabmogaTemo. B takom ciiyuae HenpemeHHbL nanuiex
Hpoﬁ}leHHOFO MU B CpaBHeHV[I/I C ﬂyanl/l HyTl/l 6y]IeT HaﬂpaBﬂeH _y){(e Hpoqb
oT HabJIofIaTeNsl — 3HAUMT, ONSITb-TAKU, OTPULIATEIbHOE BpeMsi. Takum
00pa3om, NpeBblLIAIOLIMe CKOPOCTb CBETa OOBEKThl HAXOIATCS B
OTpHUIIATEIbHOM BPEMEHU HOCTOSIHHO, HE3ABUCUMO OT HATPABJIEHUS UX
newxenus. OHU He HACTUTAIOTCS CBETOM, HE CIIOCOGHBI €ro OTPa3UTh, He
MoryT crarth "BropuuHbimu ncrounukamu ceeta. [losromy orpunarensnoe
BpeMsI — HEBHIMMBIH VISl AOCBETOBOTO HaGIIoaTe sl MUp, APYTOe
uaMepeHue, UHasi peabHOCTh. UTo ke npeacTaBsiorT coboit cyTH,
Haxopnsmyecs B 9Tod peanpHoctn? V3 KBaHTOBOM MeXaHMKM M3BECTHO, UTO B
OTpI/IuaTeJII)HOM BpeMeHI/I )KI/IByT AHTHU4YaCTUILbI. V[MeHHO Ha Hpe6bIBaHI/Ie B
o6paTHOM, He ObmeM ¢ HabIIoAaTeaeM KOHyCe CBeTa, YKa3bIBAeT UX
XapaKTepHBIN CriiH. JIOrMYHO NMpeAnoIoKUTD, 9TO M B KOCMUYECKUX
maciutabax UMeloTcsl 06pasoBaHNs U3 aHTUBELIECTBA, KOTOpble 001a1a10T
CBEPXCBETOBOI CKOPOCTBIO, U 110 9TOH MPUYMHE OCTAIOTCS B HETATUBHOM
BpEMEHH, HEBUANMKaMHK /TS Hac. KocBeHHbIe MPU3HAKHM MX CyLEeCTBOBAHUS,
MO-BU/IMOMY, Y 3aCTABJISIIOT YI€HBIX TOBOPUTH O MPECIOBYTHIX "I€PHBIX
abipax", normowatomux (TouHee GyneT ckasaTh — He oTpakaromux!) naske
CBeT, WM O HEKOHM TanHCTBeHHOM "TemHuoit matepun'. CyliecrBoBanue
nofo6HbIX PeHOMEHOB — BCEro JIMIIb MUIIOTe3a, No406Ho "Taxuony" —
IMIIOTeTUYECKOMY MUKPOOObeKTY oTpuuaTeabHoro spemenu. Ho, ecin
BO3MOYKHBI CBEPXCBETOBbIE KOCMUYeCKHe HEBUAMMKH, TO [UIsl 9€r0 Ha3HAa4aTh
Ha uX poub HeuTo ymoapureabHoe? Bens "ucuesno", "morepsno" Bnosne

pPeajbHOE aHTHUBEEeCTBO, KOTOPOIro Ha CaMOM JeJi€ BO BCEJIEHHOM JLOJI2KHO
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ObITb HUYYTb HE MEHbILE, Y4eM OObIYHOM MacChl, TOCKOJbKY B COOTBETCTBUMU C
3aKOHOM COXP&HGHI/IH IIOABJISIJIUCH UMEHHO HaPI)I JaCTUL-aHTHUIIOOAO0B.
NcuesnyTs coBcem onu Toke mormu 661 Tombko napamu. Y eciim 06branbie
YaCTULIBI 110 Cel JeHb ITPOOI>KAIOT CBOE CyLIeCTBOBaHUe B 0ObeKTax
BE€IIECTBEHHBbBIX, TOI'O >XXe CHeWeT OXXMaaTh 1 OT UX AHTUIIOAOB-aHAJIOTOB.
Ob6pazoBaHus U3 AaHTHYACTUL] TPEJCTABJISIOT COOOM CTPYKTYPBbI
"HeBellleCTBEHHbIE' — AHTHUBEIECTBO, HEBUAVMMYI0 HAM AHTUMATEPUIO.
Kcrarty, oueHb M0OKeT OBITh, YTO TAKON BUPTYaJIbHOM, MHUMOM cy6c1'aHu1/n/1 B
KOCMOCe Jiake Goslblle, YeM MaTepUaIbHbIX OOBEKTOB, MOCKOIBKY /IS
B3aMMOYHUUTOKEHMSI C MOJIO>KUTEIBHON eAuHULIel TpebyeTcs: He MPOCTO
MHUMAas eMHUTA, a e& KBAJ]PAT, CTIOCOOHBIN 06eCIeYnTh B HEKUH MOMEHT
Tpebyemyto s aHHUTHIAAIMY "MuHyc equnuiyy” maccsl. [loxosxe, uto u
"raxuonbr", u "uepHble ABIPBL", U IpOYMe "TAMHCTBEHHBIE HEBUAUMKH' —
HPOCTO COCTOSIHUSI OGBEKTOB U3 AHTUBEILECTBA, COOTBETCTBYIOLME UX
HAaXO>KJEHUIO B MPUPOJHON cpene UX oOuTaHus — B OTPUIATETHHOM
Bpemenn. Kak nsBectHo, nepemellieHre aHTUBELLECTBA B HAllle BPEMSI C LIEJIBIO
"nonabmonaTh U N3MEPUTDH' OCYILECTBIISAETCS Iy TEM ... OXJIAXKAEHUS
CBEpPXCBETOBBIX 0OpazoBaHMil 4y Th 11 He 0 aOCOMOTHOrO HyJ1s1 (OAMH U3
crioco6oB Topmoskenust yactuiy). CTOUT u yAUBISTHCS, YTO TAPAMETPHI
00ObeKTa OKasKyTCsl OTIMYHBIMU OT oskupaembix? To, uTo Mbl He MOkeM
HEIOCPEACTBEHHO HAO/II0aTh, & JMLIb OCO3HATH MHUMYIO, "TaXHOHHYH0"
Maccy — COBEpLIEHO B MOPsIKe Belleii, Beab macca "ObicTphix” yacTuiy
BABUCHUT OT UX CKOPOCTU. DKCIIEPUMEHT, KaK U [OJOXKEHO, BIUSET HA CBOM
cobeTBeHHBIH peaysbTaT. A KOJIMYECTBO U3MEHEHUH, BO3MOYKHO, EPEXOUT B
Ka4yeCTBO: YaCTULIA MOYKET CTAHOBUTLCS BOJHOM, aXKe aHTUYACTULIEN, U
Hao6OpOT, B 3aBUCUMOCTH OT CKopocTu asrkenus. Hexasa equnas
dynpamenTanbHas CyTh B pasHbix cBoux "unocracsax". Hanpammsaercs soison
O TOM, YTO BCE PA3HOUYTEHMUSI B TPAKTOBKE KJIACCUYECKUX TEOPUI U KBAHTOBOM
MEXaHMKU BO3HUKAIOT [IPOCTO MOTOMY, YTO UCCJIEAOBATEIIO CJI0XKHO
VHTEPIPETUPOBATh MAKPOIIPOLECCH B CTPOTOM COOTBETCTBHUHM C TAKOBBIMH ISt
KBAaHTOBBIX O0BEKTOB, TAK KAK B KOCMUYECKOMH IIKAJe CaM OH HAXOMUTCSI
BHYTPH, & HE BHE CUCTEMBI, ILJTIOC He CIOCOOeH Ha 06BEeKTH MAKPOMUPA
Bo3zeficTBoBaTh. [ IpuHATHE K CBEAEHUIO BBIIEN3I0KEHHBIX COOOparkeHMIA

MOIJIO 6])1 IIOMOYb B PEII€HUHN MHOTUX HAa3PE€BIINX HpOTI/IBOpe‘II/II‘/JI " HpO6JIeM
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¢usuxy, B yacTHOCTH, B OcMbIcaeHuH npupoas Bosnbuoro Baprisa, koropsiii,
HOXOJKe, IPEACTABISET COOOM HU YTO MHOE, KaK OYePeAHYI0 aHHUTHIISILIUIO
BCEro MMEIOIIErocsl BO BCEJEHHOI BelleCTBA CO BCEM €€ AaHTUBEILIECTBOM. JTOT
AHHUTUJISILLMOHHBII B3PBIB BIIOJHE COCOOEH AATh Ty KOJOCCATBHYIO SHEPIUIO,
13 KOTOPOI BHOBb HAUMHAETCS CTAHOBJIEHUE MUPOB-aHTHUIIOAOB B
GecKOHeYHOM LMKJIe NpeBpalleH il MATEPUU B U3JTydeHHe U HA00OPOT.
MmeHHO Tak, 1Mo aHAJIOIMH C €AMHCTBEHHON I0OCTOBEPHO M3BECTHOMN
coBpeMeHHOU oduLMaNbHON HayKke BEUHOH cucteMoii — napoil "yactuua-
aHTH4acTuua' B BaKyyMe, M0 JIOTUKE BELEH, yCTPOEH MOAYNHSIIOIIUHACS
3aKOHy coxpaHeHUsi pUBUYECKUI MUP — YHUKAJbHBIH U BCeOObe MITIOLIMIA

Kocmuueckuii Beunsiit {surarens.
ITapagurma ps napser "murrepos"

(DusnKOB AaBHO UHTEPECYET BOIPOC, KYAA MOINIA AE€BATHCS AHTUYACTHLIbI,
00pa3oBaBLIMeCs B COOTBETCTBUU C 3aKOHOM COXPaHeHUs B IEPBUYHOMN
BcesenHoi. [Iponecc anaurmnsauumn He cocrosuics, o yem CBU/IETEIbCTBYET
camo Hanuuve marepuanbHoro mupa. [lostomy ynosiaersopuresnbHbiM
OTBETOM Ha TOT BONPOC MO>KET OBITb TOJIBKO OAMH: €CJIU OHU U "ncuesnu', To
MCYEe3JI MCKJIIOUMTENIBHO U3 M0JIsl Haulero apeHust, He nnave. Ha camom nesne,
cocrosimye u3 SKoObI "yTepsHHOro" aHTUBENECTBA KOCMUYECKUE HEBUIUMKHN
(KONMU-aHTUIIOABI TPUBBIYHBIX HEGECHBIX TeJ) MO Ceil IeHb KUBYT U
3paBCTBYIOT — B 0OPAaTHOM, HEIOCTYIIHOM JJIsl HAC, OTPULATELHOM
Bpemenu. Yo npencrasnser coboit orpunatensaoe spems’?! Yenosek suaut
JIMILIB CBET, JOCTUTIINI CeTyaTKy ero miasa. JIrobast BCIbIIIKa cBeTa BCeraa
POMCXOAMT PaHbLLE, YEM €€ YBHU/ST, TOCKOIbKY (poToHam TpebyeTcs
ornpe/esieHHOE BpeMmsl, 4ToObI 00paThes 10 HabaopaTens. 3HAUUT, BUKEHTE
doronos u Becex Boobie 06beKTOB, MPUbAMIKAIOIIMXCS K Habmoaareio,
ocyliecTsseTcs 'u3 paHblue B nodxe'", U3 npouwioro B Oyayiee — T.e. B
06])1‘{HOM, TeKyU_leM Bnepeﬂ, ITOJIOXKUTEJIBHOM BpeMeHI/I. HOFI/I‘{HO 3aKJIK4YUTb,
4To 06BbexTsl (1 POTOHBI, U Np.), yaausiomuecs ot Habmoaarens, HA060poOT,
ABU>KYTCSl BCIATB, 0bpatHo, "Hasan" Bo Bpemenu. Hanpumep, no60e
HebecHOe TeJI0 B KaXK/AbIii MOMEHT HAXOMMUTCSI IO OTHOLIEHUIO K HaDJII0aTe o

B TEM 60J1ee I‘J'Iy6OKOM Ipouuiom, 9€mM aaJjiblie€ OT 3€MJIM OHO OTCTOUT.
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Ypansommxcs (He nonajamommx Ha ceT4aTKy) (POTOHOB HALUM OPraHbl 3PEHUsI
peFI/ICTpI/IpoBa.Tb HE MOFyT. SaTO BC;{KI/IIZ quTHBmHﬁCﬂ B ¢)OTOHHOM II0OTOKE
npenmeT (06BEKT) MOXKET OKa3aThCsl CIIOCOOHBIM TaKMe YAAISIONecs
OTOHBI OTPA3UTH, U, XOTS C ONO3AAHUEM B OTHOLIEHMU NEPBMYHOMN BCIBILLIKH,
HCpEHaHpaBI/ITb CHOBA K Ha6f[}0]1aTef[}O. V[ Torga Mmbl — yBI/IIU/IM OTU ¢)OTOH])I y
HO YK€ OTPa’KEHHBIMU, C HEKOTOPOU 3a/I€PIKKOM, YKA3bIBAIOLIEH HA UMEBLIMIA
MECTO OTPHULATENBHBIN MTPUPOCT MX ABMIKEHMS BO BpeMeHU. Ecimn ckopocts
obbexTa 10CBETOBasI, TO (POTOHBI HACTUIHYT €ro AOBOJIBHO CKOPO, U BpeMmsl,
HECKOJIBKO 3aMeJIMBIINCh, OCTAHeTCs mojoxuTeasubpim. OObeKT cTaner
MCTOYHUKOM OTPa’KEHHOI'O CBETAa, M B KAUECTBE TAKOBOIO OyzeT
3aperucTpupoBaH Habmoaaresem. Ecan ckopocTs ABMYKeHUS] paBHA CBETOBOH,
TO OTpMuaTeﬂbelﬁ HPI/[pOCT Hl/[BeJlI/[pyeT BeChb HOJIO)KI/ITeJ'[beIﬁ xXon BpeMeHI/I.
Bpems "o6HyuTCA", OCTAHOBUTCS, IEMOHCTPUPYS MTPOSIBIEHUE 06BEKTOM
BOJIHOBBIX CBOMCTB — CIIOCOGHOCTHM HAXOIUTHCSI BO MHOIMX MECTaX
cunxponHo (Bce "6eamaccosble", sHeproHecyiMe YacTULBL 06/1a4a10T UMEHHO
Takoi ckopocTbio). Y, Hakonen, nyis 06beKTa CO CKOPOCTBIO, MPEeBBILIAIOIIEH
CBETOBYI0, BPEMSI TIOJIHOCTBIO M3BPAIAETCS — HAYMHAET UATH M3 Oymayiero B
npomuutoe, mpuobperas orpunareabubie snavenus. OobeKTs cobCTBEHHO
OTPULATEIEHOIO BPEMEHU COBEPILIEHHO HEOCTYITHBI /ISl BUBYAJIBHOIO
KOHTPOJIsi: 00J1a/1asi CBEPXCBETOBOM CKOPOCTbIO, OHU B MpUHLMIE (HE3aBUCUMO
oT BeKTOpa ]:[BI/I)KeHI/IH) HE MOFyT 6bITb Ha,CTI/IFHyTbI C]:)OTOHaMI/I, HEe NJarwT
OTPa’>keHHOTO CBETA U OCTAIOTCS AJISI HAC HaBcerja HeBuanmkamu. He crour n
nblitaTbest yapers' TeMHy0 marepuio BeeseHHOM. JIuip kocBeHHBIE IpHBHAaKU
YKaXyT HecomHeHHOe e€ Hanmane. O4ueBnaHO, 910 M ecThb "ncuesHyBLIEE"
aHTUBELLECTBO. BhIBOA MOATBEPIKAAETCSI KBAHTOBON MEXaHUKOM:
aHTHBEILECTBO KUBET B oTpuuarenbHom spemenn (mpaswmao CPT-
cummerpun). VsBpaueHHOMY BpeMeHM COOTBETCTBYET I0JIHasl 06paTMmMocTb
SHTPOMUIHBIX MPOIECCOB, KOTOPas Kak pa3 u obecrieynBaeT Be4HOe
cyuiecTBoBanue pU3MUECKOro Mupa , npespaias ero B Kocmuueckuii
Beunprit /{Burartens — nuKIMYecKUil MPOLECC CTAHOBIIEHUS , PA3BUTHS 1
MHBOJIFOLIU MI/IpOB-aHTl/IHOIlOB OT OAHOI'O AHHUT'NJISIIUOHHOTI'O BI/IF BaHF a0
npyroro — "ag undunuro".

“Ecnu B HayYHOM CIIOpe Thl BOOPY>KEH TOJIBKO PaKTaMH U JIOTUKOM, TBOS

KOHLIETILIUS 6y/:[e'r OTBEPrHyTa. Passe uro nmapa-rpoiika cIIy4yaiiHO
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npounTaBiumx "konareneil" no cyru goxonaercst. MoxxHO KonaTs, MOXKHO He

Komats. Am Ty 0.

Eme pas 06 ssomonun Beesnennoit

Camas nomnysspHas B HacTosLee BpeMst KOcmosioruyeckast reopust "Big
Bang' ("Boabmoro Bapeisa") ne Brionne ypauna. Pumckuit [Tana moxsammn ee
3a TO, UTO OHA BIIOJIHE COOTBETCTBYET LIEPKOBHOM /l0rMe: HUYero He Obl10, a
norom Bor aror camsrit "Boasmoit Bapeis" yerpown. Ho pist nacrosiero
yuenoro Bbor — "nepcona HoH rpara', B TOM CMBICIIE, UTO, €C/IM JaXKe TIPUHSITD
cyuiecrBoBanue TBopua, nepes HAyKOI TOTYAC K€ BOSHUKHET BOIIPOC, UTO XKE
TOrJa MPEeACTABIISIET coboit aror cambiii Dor, u OTKyZa OH Basiicsi. To ects,
koHuenums Bora, kak 00bexkTa HEMO3HABAEMOTO — TYTHK /Ui Hayku. Tem He
menee, Teopus "Bonbimoro Baprisa" He cnocobna nath orBet Ha Bonpoc,
OTKy/Ia 7K€ BCe-TaKM B3sUIACh 9Ta KOJOCCAJIbHAs dHeprus. 3aTo nocie Bapoisa,
GyKBaJILHO C MEPBBIX MUJUTMCEKYH], boJlee M MeHee MOHSTHO, KaK
IPOUCXOAMIIO CTpyKTypupoBanue Beenennoii. Huuero ceepxbecrecrsennoro:
B 1I€JIOM DHTPONMSI HAPACTAET, HO, BCIEACTBHUE MOTyI€HHOTO B MOMEHT B3PbIBA
3amaca 9Hepruu, CUCTeMa OTKJIOHSIETCSI OT PABHOBECHSI, U, Pa3BUBAsICh
HeJIMHEWHO, aeT HAYaI0 camoopraHuayommumes "mogcucremam’ — or
ATOMOB M TFaJIAKTUK [0 YKUBBIX OPraHU3MOB, BKJo4as mbicasmue. OqHako
camoe Havasao MOYKHO OOBSICHUTD JUIIb CJIEAYIOIIMM 00pasom: B MUpe BEYHO
cywecrBytor Beenennas u Auruscenennas. [Ipuuem aro He cratnueckoe
COCTOSIHME, & IIEPUOAMYECKOE UX MOSIBJIIEHUE, PA3BUTHE U UCYE3HOBEHUE B
MOMEHTBI BpemeHH, cootserctBytouue 'Big Bang/ Big Crunch'. Ksanrosas
MeXaHHUKa OIMCHIBAET MOJ0OHBII MPOIeCcC HEMPEPBIBHOTO MOSIBIEHUS U
VCYe3HOBEHNs (AHHUTMIISIMHN) BUPTYaJIbHBIX Map 'YacThna-aHTuaacTrna.
ITockonbKy dHeprus He MOXKET CO3[ABATHCS] U3 HUYETO, OAMH U3 NAPTHEPOB
obJtaziaeT MoJIOXKUTEIBHOL, a ApYrol — oTpUUATEe/JbHOW dHeprueim, —
ormevaer XokuHr. To sxe umeer mecTo u B ciay4ae cucremsl "Beenennas-
Anrtuscenennas. He aro nHoe, kak cria NPpUTSDKEHNST MEXKIY 9TUMH ABYMS

MHupammn O6yCJ'IOBJ'II/IBaeT rpaBUTalulO, KOTOpPAasi ”CTHFI/IBaeT" BCe O6’I)eKTI)I,
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VICKPUBJISIET POCTPAHCTBO U BPeMsl, TIPUBO/S B KOHEYHOM HUTOTE K
nensbexxnomy "Big Crunch' B xonre ouepennoro muxia, B coorserctsuu ¢
Ilepsoit mopenso Dpuamana. Ho sro He xoHew Becemy, a b HOBoe Haualo,
MOCKOJIbKY 9HEPIUsl aHHUTWJISILIUU CHOBA €T BO3MOXKHOCTD Pa3BUTHS
Bceenennoit (1 — AnTHBCeNeHHOI) — B HOBOM IuKJe, U Tak — "ad infinito".
Bosmoskno, nonobnas, "neskamasn Ha nosepxHocTH' UAes He pa3 NPUXOAWIA B
rOJIOBY yYEHBIM U OTOPAChIBAIACh TI0 TOH MPOCTOH MPUYHHE, YTO HAJIMIHE
aHTHMMAaTepUAIbLHBIX 0OBEKTOB B KOCMOCE HU Pa3dy He ObLIO MOATBEPKAEHO
acTpoHOMamy. AHTUYACTULBI )K€ — MPEAMET UCKIIOYUTEIBHO KBAHTOBON
mexaHUKH. B uem >ke npuumHa nogobHOro nostoskeHus Beniei? Xouercs
HAIIOMHUTB, YTO MbI B COCTOSIHUU HAOJIIOfATh JIUIIbL Te HebecHbIe Tea,
KOTOpbIe NGO cBeTsTCS camu, mbo — oTpaskator cset. [Ipeanonoxum,
OJJHAKO, YTO HEKUH KOCMUYECKUI OOBEKT ABUIKETCS CO CKOPOCTBIO,
MPEBOCXOAAIIEH CKOPOCTh CBeTa. B Takom cirydae cBeToBast BOHA He
criocobHa ero HaCTUYb, U, CIEeA0BATEIbHO, He MOYXKET OT Hero otpasuThes. U, B
TaKOM Cilydyae, OOBEKT OTOT B IPUHIUIE HE MOYXKET ObITh 3aPMKCUPOBaH
acTpOHOMaMU: OH Bceraa Oyner HaxoauTbes B 'obpatHom koHyce" cBeTa.
NsBecTHO, 4TO AJ11 MaTEPUAJIBHOIO TeJ1a HEBO3MOYKHO AOCTHIKEHME CKOPOCTH
cBeta, a Tem Gosnee — e& npesbienue. UTo ke kacaercs kateropuu
anTMMaTepuu...novemy Her? Benp, eciim macca — mepa mHepTHOCTH, TO
"anTMMacca", BO3BMOXKHO, KaKk pas 001afaeT MPOTUBOMOIOXHBIMUA CBOHCTBAMH,
u siBsIsieTcs cBoero poza "mepoit noasuknoctu"? [1pu nsyuenun sxe oobexToB
KBAaHTOBOM MEXaHHUKH MUCC/IeL0BaTe b HAXOAUTCS KaK Obl "'BHe crucTembr” u
crniocoben unoraa "sarnsHyTs" Takske U B oOpaTHbIit cBeToBOH KoHyc. He aTo
JIM MOXKET CJTY>KUThb oOBsICHeHHEM TaKOMY CBOMCTBY, KaK CIIMH YaCTHI(b], KOIa
YaCTHUIA BBIVISIAUT MO-Pa3HOMY B PAsJIMIHBIX HAITpaBaeHUAX ( aHAJOTUYHO...
dasam nynni?) Vs kBaHTOBON MeXaHMKHU U3BECTHO, YTO CYLLECTBYET 0cobast
B3aMMOCBSI3b MEX/ly MaTepuell U aHTUMaTepruel, MPOCTPaHCTBEHHOMN
cummeTrpuel u AByms HanpasiaeHusmu spemenn. OHa s3akiouaeTcs B TOM,
YTO €CJIV YaCTUIBI 3AMEHUTh AaHTMYACTULIAMU, TIPOCTPAHCTBEHHBIE
KOOP}II/IH&TBI — HUX 3epKaJIbelMI/I OTpa)KeHI/IﬂMI/I, a HanpaBJIeHI/Ie BpeMeHI/I
MBMEHUTDb Ha TIPOTUBONOOKHOe (M3 Gyayiiero B npouwioe), To pusnueckue
3aKOHBI, KOTOPbIM MOAYUHSIETCS] TAKOH OOBEKT, OCTaHyTCsl HeM3MeHHbIMU. B

nape "Bcenennas-AnTtuscenennasn" cyuiecTByioT, H0-BUANMOMY, TOAOGOHbIE
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oTHoLeHUs:: AHTUBCeJIeHHAsI COCTOUT M3 aHTUBEIeCTBa, 0bIanaeT
OTPULIATENILHOM SHEPTHEH, SBJISIETCS '3epKajbHBIM OoTparkeHnem" Halei
Bcenennoii u cymectsyer obpaTHO Bo BpemMeHH, 4TO obecriednBaeT
coxpaHeHnue Bcex pU3HUECKUX 3aKOHOB B cucteme. Obiuas cymma marepuu u
OHEPI'UU OCTAETCs] HEM3MEHHOM, PABHOU HYJII0, — B COOTBETCTBUU C HepBbIM
3aKOHOM TEPMOJIMHAMUKY; BTOpOIl 3aKOH TEpMOAMHAMUKY — O HAPACTAHUU
SHTPOMNMH, TOXKE, PA3yMEETCs, CIPAaBEAJINB — IS MaTepuanabHoi Beenennoi,
I7le TPOTEKAIT HEOOPATHMbIE TIPOIIECCHI, KOTOPBIM CBOMCTBEHHO
MOJIOYKUTEIbHOE HANpAaBJIeHNE BpeMeHU — W3 mpolwioro B Oynyee. B
AHTUBCENEHHO e, Ifie BpeMsl UIeT BCISATh, SHTPOIUS, BAssACh pyHKumei
BpEeMeHH, MOCTEMEHHO CHMYKAETCS, COXPAHSS TEM CAMbIM HAEAJIBHYIO
CUMMETPUYHOCTb (M — YCTOHYMBOCTB) BCEX NAPAMETPOB CUCTEMBI — B
moboit momenTt. Takum 06pasom, Bpemsi, KOTOPOE OCTAHABIMBAETCS B MOMEHT
"Bosbmoro Bapeisa', o mepe ynaneHus ot Hero, UmMeeT ABa HAIIPABJICHUS], B
06e CTOpOHbI oT HyJIf{, KaK 1 HpOCTpaHCTBeHHbIe KOOpﬂI/IHaTbI: BO BCeJ‘IeHHOI’?‘I
BpEMSI — IIOJIOXKUTENBHOE, B AHTUBCEJIEHHOM — OTPULATEIbHOE.
Wckpusnennocts npoctpancTsa npuobperaeT B AHTUBCEIEHHOIM
"nHeraTuBHOe" 3HAUEHMeE, KOTJA MPOCTPAHCTBO Kak Obl 'BhiBOpaunBaercs',
M3rubasich He Kak MOBEPXHOCTD 1Iapa, a KaK NOBEPXHOCTb Cea, WM, eCIIH
YTOAHO, KaK BHYTPEHHSISI TOBEPXHOCTD IIAPa — 3€PKAJIBHOE OTPAYKEHHE
xondurypanuu Beenennoit. nrepecto, uro umento raxoe "cepnoobpasnoe”
VICKpUBJIEHUE TPOCTPAHCTBA TPebyeTcs, o0 MHEHUIO Psiia aBTOPOB, /IS
MyTelIeCcTBMH 0OpaTHO BO BpeMeHu. B npolioe myTeiecTsyoT JMiib
0OBEKTDI, Ubsl CKOPOCTb ITPEBBILLAET CBETOBYIO, T.€., KOrzia obbeKT crnocoben
"cam cebst oborHats". 3aTO Te 0OBEKTHI, KOTOPbIE CIIOCOOHBI Pa3BUTH CKOPOCTD,
PaBHYI0 CKOPOCTU CBETA WJIH >Ke OJIMBKYI0 K Hel, crocobHbl "camu cebst
noruats".[Ins Hux Bpems kax 6bl ocTanaBnuBaercs, ouu yasausarorcs'”,
HoﬂyanOT BO3MO>XXHOCTbh HAXOOAUTHCS B }:lByX mecrax Cpa3y. I/IMeHHO 3TO
[IPOUCXOAUT C YACTULAMU B OKCIIEPUMEHTE C ABOWHOI 1€JIbI0, KOTAA OHU
HAYMHAIOT MPOSIBJISITh CBOMCTBA BOAHBL. | IprsHanme cymecTBoBaHus
AHTI/IBCeHeHHOﬁ I103BOJIAE€T peLLII/ITb HpaKTI/IquKI/I BCe HepeLLIeHHbIe BOHpOCbI
COBpPEMEeHHON KOCMOJIOTMH, B YaCTHOCTH, OOHAPY KUTh "ncueaHysuve"
aAHTUYACTHULbI, KOTOPbIE, OYeBUAHO, BOBCE HUKyAA U He ucuesanu (erue Obl,

B€Ib 9TO IPOTUBOPEINIIO 6])[ HepBOMy 3a1<0Hy TepMOL[I/IHaMI/IKI/I). OHI/I JINIIb
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0OBenUHSIINCE ¢ cebe TonOOHBIMM BO BCe Ooitee U Gostee CI0KHBIE KOMILIEKCHI
10 rlpl/Imepy CBOUX MaTepl/Ia.JIbeIX l'lapTHePOB, u, an/I06peTaH
COOTBETCTBYIOLLYIO CKOPOCTh, CKPBLIUCD... U3 HALLETO MoJs1 3peHust. B
3aKJIIOYeHUEe XOTEJIOCh Obl ellle 3aMeTUTh, YTO dHTPONUsl AHTUBCESEHHOH, Kak
U BOOOILIE 9Heprus B Hell, UMeeT, OYeBH/IHO, OTPUIATE/TbHBIN 3HAK. 910 — TA
camas "nersurporus”, unm, uro To ke, undopmanusa no Ulennony. Tax uto
sxe? Kocmuueckue nons undopmanuu? Beicumii pasym, mosxer 6bits?
HeyHnuTosxMMOCTb Halero CO3HaHUsl, KOTOPOE MpeACcTaBJseT coboii He uTo
WHOE, KaK COBOKYITHOCTb HAIIMX 3HAHUIL O cebe U OKpyIKalolleM MUpe,
npyrumu ciosamu, — undopmauuio? Boith moxxer, Geccmeprue Haieit
aymmn? He snaro. Xouy smmus nosroputs Benen 3a Crimuosoii: "Bor ects

[Ipupona." Her cmpicna uckats uro- mubo BHe eé.
Kpebuit Kpusiitopa (Teopusi cucrem 06s3b1BaeT)

1. Cosnarens cucremsr “Bee Cyimee” He mojxeT HAXOAUTBCS BHE CUCTEMBI,
TaK KaK eCJIM OH He BXOAUT B CHCTEMY , onpezeasiemyto kax "Bee
CywecTBylowee", To OH IPOCTO-HANPOCTO HE CYIECTBYET.

2. On ne mosket 1 Bxoauth B cuctemy - Bcee Cymee” kak e€ wacts, HapsLy
CO CBOMM TBOPEHMEM, ITOTOMY UTO YaCTb BCET/A MPOLIE LIEJI0T0, & CO3/IaTeNb
HE MOXeT 6I)IT]) HPOLL[e COSHaHHOﬁ UM CUCTEMBI.

. Ocraercst eqMHCTBEHHBII BBIXO/: OTOXKAECTBUTH 1BOpIa ¢ TBopeHnem:

3.0 T T
Cosparens ects Cyinee.

ECIII/I JIOTHUKA BBIINIEM3JIOXKEHHOTI'O AJIs1I BAC COMHUTEJIbHA, Mbl C BAMHA BpS{Ll

JI1 Hafzmem OOLIMH SI3bIK.

Oumbka

B aAyAuTOPHIO OHa BolLJIa CTPEMUTEJIBHO, OCTAHOBUJIACH Y JOCKHU U, HE
3amedasi HallluX yAWBJIEHHBIX B3IVIAO0B, C MECTA B KApbhEp 3aroBopuJia:
KB&HTOBbIe MEXaHUKH YCTAHOBWUJIN, 9YTO KOOPAMHATHI O6’be}(TOB nus
AHTUBEIIECTBA 3€PKAJbHO CUMMETPUYHbI KOOPpAUHATAM CBOUX MaT€pPUaAJIbHbBIX

AHAJIOIrOB, 1 4YTO 9THU O6’I>eKTbI HaxondaTcda B OTpULATEJIbHOM, HAIIPpABJI€HHOM 13
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6ynyuero B npouwtoe, spemenu (npasusno CPT-cummerpun). Jlornuno
HpenHOJ'IO)KI/ITb, YTO aHTHUBEIIECTBO U B KOCMHUYECKHUX MaCU_[Ta6aX
[OAMMHSIETCS] TEM )K€ IIPABUJIAM, T.€., TOXKE HAXOAUTCS. B OTPULIATEIEHOM
Bpemenu. Uro ects orpunarensHoe Bpems B Kocmoce? Kak nssecrno,
FpaHI/IL[I)I BI/IRI/IMOI‘/)I BCEJIEHHOM OIIEHMBAKOTCSI COBpeMeHHbIMI/I y‘{eHbIMI/I B 14
MJIPJ] CBETOBBIX JIET, [IPUMEPHO. DTO O3HAYAET, YTO CBET OT KPaHHUX
[OCTYTIHBIX /17151 HAOIIOAEHUS TOUEK, KOTOPDI Mbl PETHCTPUPYEM ceifdac,
HauaJl CBOe ABU>KeHMe K 3emie 14 musumapros set Hasan, u OTOHBL U3 BTOTO
AaJIeKOro MPOLLIOro K HaM, B HACTOSILIEE, CO CKOPOCTBIO CBeTa, A0bpasincs.
T.e., ux ABMOKEHME B IPOCTPAHCTBE-BPEMEHH BIIOJIHE IOIOKUTEIHEHO
HarnpasJseHo: u3 npouwtoro B 6yayuee. CoorsercTsenHo, obparHoe
Hanpassienue AsrxeHus: (1 pOTOHOB, U MO6GBIX 06BEKTOB BOObIIE)
HNPOUCXOJUT B HANpaBJeHUH U3 Oyaymero B npouutoe. Hanomunao: met
CIIOCOGHBI BUAETD TOJIBKO MAJAOLMI Ha CETYATKY IIasa CBET, CUpeYb,
¢)HKCMPOB&TB HNCKJIIOYUTEJIBbHO ITOJIOXKHUTEJIbHOE HpOCTpaHCTBO—BpeMﬂ. A 30HbI
OTPHLATEIBHOTO BPEMEHH U IIPOCTPAHCTBA BOBHUKAIOT B KOCMUYECKOM 1IIKasIe
BCSKMIA pas Tam, rae (pOTOHBI HATIPABJISIOTCS He K Hab/IofaTe o, a Ipovb OT
Hero. [Ipuuem marepuanbHble 06BEKTH, OKA3aBLIMECS! B 30HE OTPULIATEIBHOTO
BpeMeHHU, Oy/yT HENPeMeHHO HACTUTHYTHI yAasomumucs poToHamu u,
OTPa3UBLIM UX CBOEH MOBEPXHOCTHIO, BepHyT "Gerneros" k nabmonarento. Tem
cambIM OOHApy>KaT CBOe COOCTBEHHOE NPUCYTCTBUE B KA4€CTBE BTOPUYHBIX
ncrouHukos csera (orpaskenHoro). Tesa ske us anTumarepuu, obnanas
CBEPXCBETOBOM CKOPOCTBIO, OCTAHYTCSI B OTPULIATEIBHOM IIPOCTPAHCTBE-
BpeMeHM HaBcersa: (POTOHBI MX He JOTOHST, 3HAYUT, U B MICTOYHUKH CBETA He
npesparar. Vsepaentoe (oTpuuaresbHOe) IPOCTPAHCTBO-BPEMSI — HHOE
M3MepeHHe, HeBUAUMBIIA fuist Hac mup. Ho or aToro Huayts He MeHee
peanbhblii. Besycnewno passickusaemas actpodusuxamu "remuas marepus',
OYeBU/IHO, KaK pas U eCTb HEJOCTYITHOE HAOJII0|eHUIO AaHTUBELLECTBO.
IIpoueccst B "sepkanbHom" MUpe 0OpaTHMBI, YTO XapaKTEPHO AJISL UAYLIErO
BCIISITh BPEMEHH, [UISl CBEPXCBETOBBIX ckopocteii. CobcTBeHHO, BrosHE
JIOTYHO. BeJ]I/IqI/IHa, l/ISMepﬂeMaﬂ paCCTOﬂHI/IeM (a HMMEHHO TaK MbI MepﬂeM
KOCMUYECKOe BPEMS), He OCTABJISIeT BO3MOSKHOCTH MOJIaraTh, OyATo oHa He
MoskeT IprobpeTaTh oTpuLaTebHble 3HaueHus. [Ipu aTom Bee pemaer

CKOPOCTb ABUXKEHM ST O6’beK’1‘3.. I/[HOI‘H& Bpems, oCTaBasiCh IOJIOXKNUTEIbHbIM,
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obHapy KMBaeT JMIIb OTpULATEAbHBIA Tpupoct. Vimenno nostomy
3aMe/lIsieTCs] BpeMsl IOCBETOBOTO KOCMOHABTA B CPABHEHUU CO BpEMEHEM,
OTCYMTHIBAEMBIM 3eMHbIM HabmofaTesem. CBeToBast CKOPOCTb ABHMIKYILETrOCs
obbeKTa 3acTaBMIIa Obl €r0 BPEMSI OCTAHOBUTBCS, U TOIa OH OKasascs Obl B
LLByX mecrax Cp3.3y B OOVH U TOT >K€ MOMEHT BpeMeHI/I. HpoﬂeMOHCTpI/IpOBafI
651 cBolicTBa BosHbI. IlpeBpImenne ckopocTH cBeTa 03HAMEHYeTCs
M3BpallleHneM BPeMeHU: BPEMsI TOUET BCIISITh, U3 MONOXKUTETBHOTO CTAHeT
orpunarensubim. "Kocmonasr" nonaser B npouutoe, u "noaerur no nenu B
cemb yTpa — Buepa . [locroiino coxanenus, uro gaxxe pusnxy, cuuraromme
cebs npusepskeruamu Teopun OTHOCUTENBHOCTH, KaK OKA3aI0Ch, MHOTAA He
HNOHMMAIOT dTUX 3aKOHOMEPHOCTEH, U 3asBJISIOT, K IPUMEPY, 4TO 00
OTPHLATEIEHOM BPEMEHU MOXKHO-€, TOBOPUTH "TOJIBKO B ILYTKY'.
Pasymeercs, busuku yacto 1wy TatT, HO BOT cMeAThCs 6€3 IPUYMHBI CIOCOOHBI
TOJIBKO... camble cMelmBble ua Hux. OHa ymounkia, obsesa ayauTopuro
B3rJisagom, U, 06Hapy)Kl/IB OTKprTble oT y]ll/lBJIeHI/IH prI cl)I/IJIOIIOFOB,
okuzasimx jgexuuu no teme "JIlunrsonostuueckue u sexcuxorpaduueckue
acriexTbl nasmuapomuu ", Haxmypuia 6posu: [lpocture... kakoit ato xopmyc?
Ax, neenaguareiii? S ommbnace, Bunosara... He pacxonurecs, Bam sextop,
oueBHMIHO, cefuac nmopoizer. TyT pacTpenanHble CBETIbIE KyAPSAIIKHA OJIIIbI
CepreesHbl MosIBUINCH B TPUOTKpPBIBIIEtics aepu. Hesnakomka nasununace
ellle pas, U IPOCKOJIb3HYJIa MUMO Bxoaseii ¢putonornau. Mel sarannenn
66110, 0OCY>K/1ast TpOKCLIeAlIee, HO DIIOYKA HETEPIEIUBO OCTyYana
KOCTSILUKAMM HaJbLEB MO JOCKe, U Bee 3aTuxiu. Toabko Kupumi, Toporunso
Npo6upasich Mex/Ly CTOJIaMH K BbIxoxy, Tuxo 6youus: "[Iponycrure,

npomnyctuTe... mHe — Ha ¢uadax!"

Orpunarensnoe Bpems

It is indeed a dreadful crime

Not to admit the backward time.

Yer0BEK BUINT JIUIIb CBET, JOCTUTIINI CETYATKH ero miasa. Jlrobas

BCIIbIIIKA CBETA BCErja NPOUCXOAUT paHblle, Y€EM €€ YBUISIT, IIOCKOJ/IbKY
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¢oronam Tpebyercs onpenesenHoe Bpems, 4ToObl 10OPATHCS 10
HabmopaTens. 3HaYUT, ABUYKeHHEe POTOHOB U BCeX BOODIIE 00BEKTOB,
npubamkaoumMxcs K Habmogarento, ocyuecTsisieTcs: 'U3 panblue B moasxe'",
13 NPOLIOro B Qyayliee — T.e. B OOBIYHOM, TEKyLIeM BIepes,
nonoxxurensHom spemenn. Haobopot, u dotonsr, u mp. 0obexTsI,
YAAJSIOUMECS] OT HAOIIOAATENS], ABUKYTCS BCIIATH, OOPATHO BO BPEMEHH.
Hanpumep, m060e HebGecHOe TeJI0 B KaXKAbIH MOMEHT HAXOAMTCS MO
OTHOLLEHUIO K HabJoAaTe 0 B TeM GoJlee IIyGOKOM IPOLUIOM, YEM [aJlblie OT
3eMJIU OHO OTCTOMT. Yaansomumxcs (He TONAAAIOIIMX HA CETYATKY) (POTOHOB
HAIIM OpTaHbl 3pEHUs] PETUCTPUPOBATD He MOTYT. 3aTO BCAKHUI Oy THUBLIMICS
B dpoTonHOM TTOTOKE TTpenmeT (OOBEKT) MOYKET OKA3AThCH CIOCOOHBIM TaKHe
ynasnsiouuecs: pOTOHBI OTPA3UTH, U, XOTS C OMO3/IAHUEM B OTHOLIEHUU
MepBUYHON BCHBILIKY, IEPEHATIPABUTL UX CHOBA K Habsonaremo. Y Toraa mbt
YBUAUM 9TU (POTOHBI , HO y>K€ OTPa’KeHHBIMH, C HEKOTOPOH 3a/1eP>KKOH,
yKaszblBalolllel Ha UMEBLIMH MECTO OTPULATEbHBINA MPUPOCT UX ABUXKEHUS BO
Bpemenu. Eciau ckopocth 06bekTa 10cBeTOBast, TO POTOHBI HACTUIHYT €ro
noBosnbHO ckopo. OBBEKT cTaHeT UCTOUHUKOM OTPa’KEHHOIO CBETA, U B
Ka4ecTBe TAKOBOI'O PaHO WJIM IO3/HO Qy/eT 3aperucTpupoBaH HabsofaTesnem.
Ero Bpemsi, HECKOIBKO 3aMeVIMBIINCH, OCTAHETCS OTOKUTETbHBIM. Ecrm
CKOPOCTb ABM>KEHUS] paBHA CBETOBOM, TO OTPULATENbHBIN TPUPOCT
HUBEJIMPYeT BECh IIOJIOXKUTENbHbIA X0 Bpemenu. Bpems "oGHymures",
OCTaHOBUTCS, IEMOHCTPUPYS NPOSIBJIEHNE OOBEKTOM BOJHOBBIX CBOMCTB —
CrIOCOGHOCTb HAXOAUTHCS B HECKOIBKMX (MHOIMX) MECTaX CUHXPOHHO. Bee
"6eamaccoBble", sHEProHeCylle YaCTULbl 00JaJAI0T UMEHHO TaKON
CKOpOCTb}O- Cpeﬂ]/[ HUX BCTpe“la}OTCﬂ KaK BUOAWUMBbIE€ YaCTUILIbI, TAK U
"neBupumkn'. Vl, HakoHew, 11 00beKTa CO CKOPOCTBIO, MTPEBHIIAIOLIEH
CBETOBYI0, BpEMsl IIOJIHOCTBIO U3BPALAeTCsl — HANPaBJISICh U3 OyayLIero B
npouwuioe, npuobperaer orpunareassle sHadeHus. OObexTbl COGCTBEHHO
OTPHIIATEIFHOTO BPEMEHU COBEPIIEHHO HEJOCTYTIHBI ISl BU3YaJIbHOTO

KOHTPOJIS.
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3akon aaTuONOB (HOOEIeBCKAaS JTeKIHS )

[ny6okoysaskaemble unenst Hobenesckoro komurera! ImyGoxoysasxaembre
namel 1 rocrioaa !

B maremaruueckoit noruke cymecrsyer teopema K. I'enens o nenonnore,
KOTOpasi 03HaYaeT, UTO J100asi cl10KkHas GopMabHas CUCTeMA HENPEMEHHO
JOJKHA ObITh NPOTUBOPEYMBOM, YTOObI ObITh MoHOH. Ecnu mbt
BOCHpI/IHI/IMaeM Ml/lp aJAeKBaTHO (a MHAa4Ye MbI HPOCTO HE€ BbIDKWJIN 6])[ B HeM),
CJIeflyeT 3aKJII0YUTh, 9YTO HPOTUBOPEYNBOCTD MTPUCYIIA HE TOJIBKO
onuceiBaroum (popmasbHbIM), HO U ONUChIBaeMbIM (PeanbHbIM) CUCTEMAM,
MPEeTEHAYIOIMM Ha MoJHOTY. Tak, B KocMoce, IOMUMO UBBECTHOI BCeM
MaTepuaJIbHOU Bcenennoii, necomuenso, CyLIECTBYET €€ aHTUIION —
HEBUIMMBIN, HEMaTepUaIbHBIA MUP, COCTOSIIINI U3 aHTUBEIIECTBa, 1
MpeACTaBJISTIOIINIA coboit TOYHY0, 3€PKAJbHYI0 KOO HaIlleh Bcenennoii.
Bpems B aToit AHTHBCeEHHOIT HAET BCISATH, OOBEKTHI COCTOSIT U3 AHTHYACTHII,
9HEPIUst OTPULIATENBHA, & €€ YACTh, COOTBETCTBYIOLIAS 110 BETMINHE
BCEJIEHCKOH SHTPOINM, HO MTPOTUBOIOJIOXKHAS €l 110 3HAKY, T.€. HEFOHTPOINS,
npescTaBiseT coboit KocMuYecKue rmoss MHPOPMAIMU — CBOeObPasHbIit
"Muposoii pasym". AHTHBCceeHHas, Kak 0Opa3oBaHMe C BbIIIEHA3BAHHBIMHU
XapaKTePUCTUKAMMU, TIOJUMHSETCS] USBECTHBIM PUSMUECKUM 3aKOHAM, B
YaCTHOCTH, 3AKOHY COXPAHEHUsl, KOTOPBIH SIBJISIETCS FAPAHTOM BEYHOIO
cyuecTBoBanus MHPOPMALMU, KaK YACTU OTPULIATEILHOM SHEPTUM CUCTEMbI,
YTO MO3BOJISIET MPEANONOYKHUTE... BEYHOCTb HAIIETO CO3HAHUSL, KOTOPOE €CTh HU
4YTO MHOE, KaK l/IHCl)OpMa]_II/IH, HaKOIIJIEHHAas HHﬂHBMmMOM —_— 06
okpy>karolem mupe 1 o cebe camom. [lockonbky obpaTHomy Teuenuo
BpPEMEHH COOTBETCTBYET CHMIKAIOLIASICS SHTPOIIHS, JIOTUYHO 3aKJIIOYUTH, ITO B
AHTHBCeJIEHHOM BCe MPOLECCH PA3BUBAIOTCS OT Xa0Ca K MOPSAKY, "OT
XYALLETO K JiyunieMy", BCJIEACTBUE Y€ro BBICOKOOPTraHM30BAHHBIM CUCTEMAM
HeT Hy>K[bl OOPOTBCSI CO CPeoii 3a CBOE CYLECTBOBAHUE, a 3HAUMUT,
YIIPa3aHseTCs Polb €CTECTBEHHOIO 0TOOpa B UX 9Bosonmu. [lpuniun
YCTpOHCTBa MOJOGHOTO MUPa A0JKEH BOCITPUHUMATBCS MHUBHU/LYaTbHOCTDIO,
KaK HEKMH coBepIIeHHSbIH "paii’, B KOTOPOM OTCYTCTBYIOT CAMU MPEINOCBUIKA
ana. [Ipusnanue cymecrsoBanms Hapsay co Beesnennolt e€ HemarepuasbHOTO

AHTUIIOAA AEJIAET U3JIUIIHUM CBepxbecTecTBeHHOro TBopua-Cosparens,
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TTOCKOJIBKY TaKOM MBOMCTBEHHBIM MUP SIBJISIETCSI CAMOAOCTATOYHBIM,
BKJIIOYAIOIIMM cobcTBeHHbIe, "BeTpoeHHble" MexaHu3Mbl GeCKOHe4HOTo,
LMKJIMYECKOTO BOSHUKHOBEHUSI U PA3BUTUSI — OT OAHON aHHUTHJISILIUU [0
apyroit (ot "Bur Baur" no "Bur Kpanu") B HenmpepsisHO nosTopsitoniemest
uuxse. MoskHO ckasaTh, YTO UMEHHO 9TOT ABONCTBEHHBI MUP CaM 10 cebe u
MOJKeT cuuTaThcst borom — BedHOI, HEeMCTPEOUMON CYIIHOCTBIO,
Brovaroweii noast ungopmanuu — "Muposoii pasym", kak yacTb equHoro,
BceoObemIOLLErO Opranuama. Bee cylecTsyromue Busib! noJs, Bce
MaTepuasbHble U HeMaTepUasbHbIe, U3 aHTUBelleCcTBa, oOpasoBaHusi, Bce 6e3
UCKJIIOUEeHUs] OOBEKTBI U SIBJIEHUSI — JIMIIb COCTABHBIE YACTH U IPOLIECCHI
SKUBHE/EATENBHOCTY 9TOIO IPOTHBOPEYUBOrO, GeCNpePbIBHO MEHSIIOLETOCs 1
npeoOpasyIolerocs, IMHAMUYIHOTO U BedHoro opranuama. O6beKTh
AnTUBCeneHHOl He MOTYT ObITh 3apUKCUPOBaHbl HADIIOAATENEM B CUITY
HECOBEPLIEHCTBA HALMX OPraHOB UyBCTB, 9BOJIOLMOHHO NPUCIOCOOIEHHBIX K
BOCHPHHTI/I}O JINIIIb MaTepI/IaJII)HOFO MI/Ipa, HOpO)KﬂeHI/IeM KOTOpOFO MbI, KaK
GrosIornYecKuil BU, SIBJAsIeMCSsI. B yacTHOCTH, YeoBeK criocobeH BUIETh
HeGecHbIe Tesla TOJIBKO B TOM CJIyYae, eC/M OHHU JMb0 UaydaroT, 1ubo
orpaskator ceeT. Korna e ckopocts 06bekTa NpeBbILIaeT CBETOBYIO, UTO
€CTeCTBEHHO /ISl IBMYKEHNsI B 0OpPAaTHOM, OTPHMLIATELHOM BPEMEHH, CBETOBAS
BOJIHA HE CIIOCOOHA OTPA3UTBLCS OT TAKOTO 0OBEKTA, TOCKOJIbKY HE MOYKET €ro
Hactuub. [loaTomy obpasoBanust AHTHBCeI€HHOI OCTAIOTCS AJISL HAC
HeBUAMMKaMU. Tem He MeHee, CO3HAaBasi HEBO3MOYKHOCTb BOSHUKHOBEHUSI HU
OJIHOU, CAaMOU HUYTOX>KHON MaTepUaIbHOM YaCTULILI Ges COOTBETCTBYIOIIEH et
AHTMYACTHUIBI, & TAKKe TOT (PaKT, YTO M UCUE3HOBEHUE I HUX BO3MOYXHO
JIUIIb B l‘lape —_— HyTeM B3aI/IMHOﬁ AHHUTWISANO VN, MbI JOJI>)KHBI C yBepeHHOCTb}O
3aKJIIOYUTH, YTO AHTUYACTHULbI, TTOAOOHO CBOMM MaTEpPUAJIbHBIM COOPATHSIM, He
MCUYEesH, a C HeM30e)KHOCTBIO JOJKHBI ObLIU COCTABUTDH CBOM COOCTBEHHBIH,
aHTl/IMaTepI/IaJIbeIﬁ MI/Ip —_— TO“IHyIO KOITMIO-aHTUIIO MaTepI/IaJIbHOI‘/)I
Bcenennoit. Ilpusnanue nBolicTBEHHOCTH CyLIECTBYIOLIETO MUPA AAET
BO3MOXXHOCTb PELIUTh MHOXXECTBO IIPOTHBOPEYNH, HAKOIIMBIIMXCS B
COBpeMeHHOM CbI/IsMKe 1 KOCMOJIOTUH. Hpmsnanue IBOUCTBEHHOCTU
CYLLECTBYIOLETO MUPA €T BOBMOXXHOCTb OTKA3aThCsl, HAKOHELL, OT
NPUMUTHBHOrO, anTponomopdHoro "6ora", npeanaraemoro gpeBHUMU

PEIUTNO3HBIMU NMMCAHUAMMA U NaTh €AMHCTBEHHO BO3MO>KHO€E onpeae/eHnue
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BoskecrBenHoI cyHOCTH, KOTOPOE HE IPOTUBOPEYNT HAYUHBIM AAHHBIM U
Joruke Beiei: Bor ecrs Bcé cymecrByromee. Besikast monsiTka nomecTurs
Bora, tBopua Bceero Cyero, sa npegensr Ero Teopenus cosepiuento
GeccmplceHHa, MO0 TO, YTO HAXOANTCS BHE BCETO CYIIECTBYIOIIETO, TPOCTO-
Hanpocro... He cymectByet. C npyroit ctoponsi, bor e moxxer takoxe n
Bxoauts B noHstue "Bee cymecrByromee", kak ero cocraBHast 4acTs,
MOCKOJIBKY TBOPEL, CUCTEMBI HE MOYKET OBITh MTPOLLE CO3AAHHON UM CUCTEMBI, &
9aCTbh CUCTEMBI, IO ONPEAETIEHUIO, BCEraa npotue uesoro. Jpyrumu crosamu,
Bor — He cBepxbecrectBennsii cosparens [Ipupoasl, a — cama Ilpupona.
Bor u Ilpupona — cunonumsr. Ciepyer nuus yuects, uro [Ipupopa cnoxuee
HAIIMX IPEXHUX O HEH MpPeACTaBIeHHI POBHO BABOE, HA AHTUBCEJIEHHYIO.
Bripouem, B kauecTBe OTpULATENBHON MACCHI BO3MOXKHO HAJIMYME KBaApaTa
Macchl MHUMOI, B MOMEHT aHHUTWJILMU 00ecrednBarollell HeoOX0IMMYI0
"muHyc ennuuiy". B aT0it cucTeme HeT HMYEro CBEPXBECTECTBEHHOTO. 3aKOHBI
Bora — aro Te sxe saxonst IIpupoasl, koTopble YesoBeK, KaK CyIIECTBO
GHosorMYecKoe, NPOCTO HE B COCTOSIHMM HAPYIIUTB, SIBJISSICh JIMIIb
MeJipuaiiieii KJIeTOYKOM-4aCcTUIKON BCe0Ohe MITIOIIEro OpraHmu3Mma,
obuTAaIOIIEH TOCTeOBATEBHO B MATEPUAJBHOH, a 3aTeM — B
aHTUMATEPUAIBHOMN €ro 4acTsX U IOJYMHSIIOUIENCS 3aaHHbIM B HUX
dusuueckum ycnosusam. Bor, Bkpariie, Te cieAcTBUSI, KOTOPbIE BBITEKAIOT U3
MOCTYJIMPOBAaHHOrO MHOK 3axoHa Axtunonos — Ilepsoro 3akona
Muposnanus.

Baaronapio sa BHumanmue!

ILsire npuHIInoB mupoaganus

Ipyamymn nepBeri

3aKoH coXpaHeHMs], yTBEPIKAAIOILIMI BEYHOCTh, HEYHUITOKUMOCTD U
B3aMMHbIE IPEBPAIEHNs] MaTepUU U dHepruu, oobemrer Bee e
ucKIoUenus: pUanIecKre KaTeropyuu: BelleCTBO, AHTHBEIIECTBO U
SHEPruIo BeeX BUAOB U (bOpM, B TOM YMCJIe, SHTPOIIUIO, KAK YacTh
I10JIOYKUTEIbHOI 9HEePIruu CHCTEMbI 1 — HErSHTPOIIUIO, T.e. HH(OpMaIuIo,

1o H_[eHHOHy — OHTPOIIMIO C IPOTHUBOIIOIO?KHbBIM 3HAKOM.
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Ipuauun sBropoii

Kocmuueckne 00beKTHI, COCTOSIIME U3 AHTUBEIECTBA He BUIHBI HAM B
NpUHLMILE,

MOCKOJBKY, 00/1a/1ast CBEpXCBETOBOH CKOPOCTEHIO, IOCTOSIHHO HAXOSITCS
10 OTHOLIEHUIO K HAGII0IaTe 0 B 06paTHOM CBETOBOM KoHyce (B
OTPHILIATEIFHOM BPEMEHN), HO UX HAJIWYNE MOATBEPIKAAETCS KOCBEHHBIMHA
JAHHBIMM — HX 0e3yCJIOBHBIM BJMSIHUEM Ha TeJla MaTepPHaJbHON
BCEJICHHOW, YTO M 3aCTaBIsSeT aCTPO(PHIUKOB UCKATH NPECJIOBYTOE "TeMHOe

BemecTsBo'.

Ipuauun Tperwnit

Bonbuioii BapeIBE — HH YTO MHOE, KAK AHHUTWISIUSI BCEH NMEIOLLENCs B
mupe maTrepum (Macchl) CO BCEl COIepIKalIeicsl B HeM aHTUMaTepuei
(anTusewecrsom). Vs sHeprum B3pbiBa CHOBA HAYMHAETCSI Pa3BUTHE
MHpPOB-aHTHIIOAOB, A0 CIeAyoLel nx ananrmwisinun. Ipouecc artor —
UKJIMYeCKUA ¥ BeYHBIH, ITOX00HbBIH TaKOBOMY JIJIsI TIAPBI "gacTrma-

aaTnyacTuna'.

Ilpuamun gerBepsiit

SIBasteTcs T KBAHTOBO-MEXaHMYECKHUIA O0BEKT YaCTUIEH HJIU »Ke
BOJIHO, 3ABUCHT MCKJIIOUUTETHHO OT CKOPOCTH JAHHOTO 00beKTa: mpu
OCBETOBBIX CKOPOCTSIX 9TO YACTHUIA, IPH CBETOBOM MJIHM OIMBKUX K HeHM
ckopocTsax — 910 BoaHa. Ilpu mocrimkennu cBepxcBeTOBOM CKOPOCTH
O0BEKT MO3UIMOHUPYET cebsl KaK AHTHYACTUIA — C COOTBETCTBYIOMIMMU

HU3MEHEHHAMMN BCEX MPOYHX nmapameTposB.

Ipyaoumn oareii

Bpems, kak 1 mpocTpaHCTBEeHHBIE H3MEPEHUSI, MMEET JBA HAIPABJICHUS
[0 OCH KOOPAUHAT — B 00€ CTOPOHBI OT HyJIsl, T.€., OT
BCIBIIKH-"cOOBITHS": I0/I0’KUTE/ILHOE BpeMsl B IIPSIMOM KOHyCe CBeTa U
oTpuuarenbHOE Bpemsi B oopaTHom. [[pmkenue moboro oobexTa K
Ha0TIONATENI0 — BCEr[a MOJI0KUTETbHOE HANPARICHHE ABMKEHHUS, & OT

HaGJIIO)IaTeJISI — OoTpHUIaTe/JIbHOE HallpaBJieHue, Kak B IPOCTPaHCTBE, TaK U
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BO BpeMeHH.

Bausnens: 6ea3 napagoxca

,Z[OII)KH& CKas3aTh: HUKYEMHBIN (1)I/IBI/IK TOT,

Kro BPEMEHM XOJ1 BCIISITh HE MPU3HAET

Opnasxabl JiHTeitH 3asBuit: "IVbl BBIHY K I€HBI CYMTATD BOBMOYXKHBIM
MEeXaHU3M Tepeadr CUTHAJIA, TPH NCIIOJIb30BAHUN KOTOPOTO JOCTUTAEMOE
neticrBue (C1eACTBYE) NPEALLIECTBYET IPUYMHE. OTOT PE3YJIBTAT HE COAEPIKUT
B cebe HUKaKMX Jornueckux npotusopeunii!" Yiaosua ocysxaamoummuii ponot
KoJUIer U nocremu obasuts: "Bripouem, nockosbky Bech Halll ONBIT He JaeT
CBUAETEJIBCTB Hapr_[eHl/lﬂ HPH‘{I/IHHO-CﬂeﬂCTBeHHbIX OTHOU_[eHI/lI‘/JI,
HEBO3MO>KHOCTb CBEPXCBETOBBIX CKOPOCTEN MOXKHO CYMTATH JOKAa3aHHOMU".
Bce Bapoxuyau ¢ obsieryenuem, u tonsko crpontusbtit M. Tenn-Mann
yupsmo nposopuart: "Beé uro He sanpeweno, sBasiercs obszaTenphbim!”
OMHIITEH MOHUMAIOLIE KUBHYJI, 1 BUHOBATO pasBes pykamu. B aror
3JI0CYACTHBI MOMEHT, HUKEM He 3amedeHHbIH, samasamt "[lapamokc

6u3HeoB"

. "Hacrosmmx napapoxcos, — yrBeprxnaer P.Deiinman, — B
dbusuke ne Guisaer. Bee napanokcs Becero AuiIb MyTaHUIA B HALIIEM
cobersennom nonumanun'. [lpotusopeuamuii noruxe TO orkas ot
CBEPXCBETOBBIX CKOPOCTeH (M TEM CAMBIM OT OTPULIATEIBHOIO BPEMEHM),
MpHBeJ K NMPeCTaBIEHUIO O TOM, OY/ITO COBEPIINB B KOCMHUYECKOM
NPOCTPAHCTBE MeTJII0 U BEPHYBLIKUCH Ha 3€MITIO, GIN3HEL-TTyTelleCTBEHHUK
OKa’KeTCsl MoJIOYe CBoero bpata-gomocena. [lapagokce, koropslit cuuraercs
HEPELIEHHBIM IO Celi AeHb. A JIAPYMK OTKPBIBAETCs MPOCTO. [1a3 yenoseka
peructpupyet (pOTOHBI UL B MOMEHT MX MONafaHus Ha ceTyatky. Jlobas
BCIIBIIIKA CBETA BCETA MPOVCXOAMT PAHBILE, €M €€ YBUAAT, HOCKOIBKY
¢doroHam TpeQyeTcs onpeeseHHOe Bpemsl, 4ToObl 100paThes 10
Habmonaresnsi. 3HAUUT, ABU>KeHUE (POTOHOB U BCEX BOOOIIE KOCMUYIECKUX
00OBEKTOB, TPUOIM>KAIOIIMXCS K HAOIIOAATENIO, OCYLUECTBIIseTcs '3 paHblie B
nosske", U3 NPOLLIOro B OyAyliee — B OObIYHOM [10JOXKUTENBHOM BPEMEHH, C

HapacCTaHUEM €ro a6COJ1}OTHbIX 3HAYEHU. HaHpOTI/IB, npu ygajaeHuu oT
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HabuonarTesns ABMYKeHUe IPOUCXOANT BCHATh, U3 OYLYILEro B IPOLLIOE, BCE
Gosee rirybokoe 1o mepe yaanenus. To ecTsb, MeHsIs HanpaBleHUeE B
MPOCTPAHCTBE, MyTEMIECTBEHHUK MEHSET Y HAMPABJIEHHE ABU>KEHUS BO
Bpemenu. [Tosromy npu nyrewmecrsun "typ-petyp" pasHuna B mokasartessix
qyacoB l'IyTeLLIeCTBeHHI/IKa U gomMmocena, BOSHUKAasa U yBeJIVIqVIBaS{Cb 10 l_lyTI/I
"tyna, cHM>KaeTcs Mo opore o6paTHO, U MOJHOCTBIO UCYE3AET B MOMEHT
Berpeun 6patbes. OGHABLINCH, OHU CHOBa OYLYT OLHOIO BO3PACTa, KaK 1
nosoxxeHo b6ausnenam. Jlornveckas omnbka, npuBeaIIas K NapagoKcy, Kak
BUAMM, 3aKJIIOYAJIaCh B TOM, YTO UTHOPUPOBAJIN BEKTOP ABUYKEHUSI, yIUTHIBAS
b Moayns ckopoctu. K coxxanenuro, Texkyuee sensits (M3 Gyayero B
MPOLJIOE) OTPULATEIBHOE BPEMS 10 CHX TIOP ITPU3HAETCS JATIEKO He BCEMHU
uccaenosarensimu. A ¢ ero yuetrom — "6GbuT mapajsiokc, Aa Bech Bbiedn'.
CreyeT nog4epKHyTh, 9TO [AJIsT 3aMpee/bHbIX (PEISATUBUCTCKUX) CKOPOCTEH
HaIpaBJeHNE [BVKEHHS HA CAMOM JIeJI€ UPPEJIEBAHTHO: /ISl CBETOBBIX
06'beKTOB le/l“ll/lHa " caeacrsrve OOJHOMOMEHTHBI, TaAK KakK le/lo6peTa${
CBOHCTBA BOJIHBI, OHU OTIPABJISIIOTCS B IMyTh U JOCTUTAIOT L€ CHHXPOHHO,
Kak Obl "MyABTUIUIMUMPYIOTCS", HAXOAACH B HECKOJIBKUX MECTax Cpaay.
O6'beKTI)I CBerCBeTOBbIe )'KI/IByT B OTpI/ILLa.TeJleOM BpeMeHI/I IIOCTOSIHHO, TaK
KaK BCer/a olepe’kaloT CBETOBYIO BOJHY, C KOTOPOH M3HAaYaIbHO "Ha O/HOM
cTaproBoii 4epre Haxoauauce'. OHM B IPUHIMIIE HEe MOAJAIOTCS BU3YaIbHOMY
KOHTpOH}O U OarT O Ce6e 3HATh JINIIIb KOCBE€EHHbIMU r[pl/laHaKaMI/I. B
OTPHIIATEIbHOM BPEMEHU dHTPONMUITHbIE TPOLECChH 0OPATUMBI, B CBSI3H C YeM
CJIE/ICTBHE OMEPEKAET NPUIMHY. TObKO HE Haflo TOBOPUTD, YTO TEM CAMBIM

onposepraercst TO. Tounee ckasats — panpHeiiee pasBUTHE IIOJIYYAET.

Mysbika BpeMeHH: KpeleHA0 U JUMUHYIH/IO

Teopust OTHOCHTENBHOCTH, COGCTBEHHO rOBOPSI, O3HAYAET, UTO BPeMsl
JAOJIXKHO 6I)ITI) pasHbIM AJIsL 06'beKTOB, HaXoOdgIIUXCs B pa3H])IX TOYKax
HNPOCTPAHCTBEHHO-BPEMEHHOTO KOHTUHYYMA U OJMHAKOBBIM IS
HaXOASIIMXCS B OAHOM U TOH ke ero Touke. [ loatomy BcTpeua
“HenponopLMOHAaIbHO IOMOJIOAEBLIEro” MyTEIIEeCTBEHHUKA C Ge3BpeMeHHO

OHpHXJ'IeBIJ_II/IM" 6PaTOM Ha UX OGIJ.IGI‘/’I KyXH€ — [1apaaoKC BeCbMa HOC&HHbIﬁ.
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Benp, kak cipasepnuso sametns Qefinman, HanuuMe NapafgoKCoB O3HAYAET
JINIb, 9YTO MbI YE€IrOo-TO HEAOIIOHMMAaeM. I[HH 4yero ke ﬂOHyCKaTb TaKy}O
HEMPOCTUTENLHYIO HEYBA3KY, TbITasCh JI00OH 1IeHol onpasaaTh
NapajioKCalbHyI0 CUTYaLUIO PacyeTaMu ycKkopeHuit u Topmoskenuit”? Kak
JIOM>KeH ObLT OBl cKasaTh DWHINTEHH, “ec/u pacueThl MPOTUBOPEYAT TEOPUH,
Tem xy>ke 1uis pacueros!”. V npasusibHO: ecnin pacders! momoraror
OOBACHUTD, TOYEMY NAPALOKCHL... IPOUCXOAAT B peansHoctH (1) — Tem xyske
AJIsI HUX. an/Iqu yCTpaHI/ITB HyTaHI/IL[‘y C 6J'II/IBHeLIaMI/I AOBOJIBHO HpOCTO -
NPHU3HAHMEM HaJUYUs TEKYILero BCISATh, U3 OY/LyLIero B MPOLIJIoe, BpEMEHH.
CobcTBenHo, 3amesienne, CoKaTHe, BpEMEHU KaK pas U O3HA4YaeT HU UTO
WHOE, KaK ero OTPHIATEIbHBIIH MPUPOCT, HO BO3HUKAET OH HEe KaK CJIeJICTBUE
CKOPOCTH [IBUYKEHUs], & 10 IPUYMHE HANPABIEHHOCTH ABH>KEHHSI IPOYb OT
Habmopatensi. Benp Bcaxuit Beibpoc poroHos npoucxoanT paHblie, uem
Ha0JII0aTe b OLyYaeT BO3MOKHOCTD ero 3auKcupoBaTh: poToHaM
TpebyeTcst Bpemst, uTob ot mecta Benbiky ("cobbitua") nobpaTses no
na6monaresns. T.e. POTOHBI B TAKOM CiIyuyae ABUXKYTCS U3 TPOLLIOTO B
Hacrosiee. A BOT ABM KeHUe B 0OPATHOM HANpaBJeHUN — IPOYb OT
HabsrofaTenss — 9To ABMYKeHUe 0OpPATHO BO BPEMEHH, U3 HACTOSIIETO B
npouwtoe. Toraa npu myremwecrsun "typ-peryp" (nBr>kennn no nete)
pasHULA B [IOKA3aTeJsIX YaCOB ABYX OpaTheB, BOSHUKASI U YBEIUUUBASCH 110
IyTH IyTellecTBeHHUKA "Tyna, CHUKaeTcs 1o Jopore 06paTHO, U MOJTHOCTBIO
Mcue3aeT B MOMEHT BCTpeuu GimaHenos. Berpernsmmmces B ofHOM Touke, oHn
cHoBa Gy#yT oiHOrO BO3pacra, u — Hukakux napaaoxcos! Ecrectsenno,
66s1bL1ast CKOPOCTb MO3BOJISIET OIM3HELAM YAAJATHCS APYT OT APYTa UM,
Haobopor, comkarbest, ObicTpee. 3HaUUT, IPU GSIIbLIENH CKOPOCTH PaspblB BO
BpeMeHU GpaTbheB Qy/ieT ObICTpee HAPACTATb UM CHUXKATBCS. 10 ecTb,
Jormyueckast omnbKa, NpuBeIas K NapafioKCy, 3aK/I104aeTcsl B TOM, 4TO
y‘{I/ITbIBaH MOJI‘YJI]) CKOpOCTI/I, I/lFHOpI/Ipy}OT BeKTOp ABUI>KEHUSI, KOCMHUYECKUe

"qacosble mosica'.
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Npedpuxc o Myasrusepce

“Ilopnunnyio nayky nenator dppuxu’ (A. Heszopos)

Bora npuaymanu, 4To6bl 06BICHUTL BOZHUKHOBEHUE MUPA. JasiBIeHUE,
4To Mup cosnan bor noposkaaer Bonpoc — a kro cospan bora?
eraLLI/IOHI/ICTbI OTBE€4YaroT: BOF BE€YEeH. y‘{eHbIe COMHEBAKTCS: HE JIUIIIHAA JIU B
TAKOM CJly4ae CyLHOCTb 9TOT 3aranoutsiii bor? IToromy uro cornacho
3axony Coxpanenus Beuen cam pusuueckuit mup! [lonsts nayunsie
BBIKJIAIKM HE BCSIKOMY JIQHO: KOIIATBCS B YEM-TO CJIOXKHOM, HETIOHSITHOM, JIFOAH
He mobar. Knupuku naxomuuso sasasuiy, uto Bepa Boobie He TpeOyer
nokazatenbcTs. Beputs cieyer Gezorosopouno B moboit 6pen. Pesynprart:
BepyIOLMX Ha 3eMJle 1O ceil AeHb KyAa OoJIblle, YemM aTeMCcTOB M arHOCTHKOB.
Tynas upes nerue obnagesaer maccamu. Ho moburenu HayuHbIX TUTUKOB He
caloTcs. A 4TO, eCiIM OTKA3aThCS BEPUTH GE30rOBOPOYHO U MONPOGOBATH
[IOMCKATh HAYYHBIE [OKa3aTelbCTBa CyulecTBoBanus bora? Bor uro nam
CKa’KeT, HATpUMep, KUOEpHeTHKa, TPO/Ia’kHasl IeBKa uMrnepuaninama’
Beccnopho, cymecrsyer dusuueckuit mup. [Ipeanonoskum, uro cymecrsyer
takske u bor, coagarens aroro mupa. Torna coBokynuocts TBopua u
Teopenus npeacrabJiser coboil CUCTEMY, KOTOPYIO MO>KHO 0603HAYUTD
TepmuHOM: “Beé cymectBytomee . Ona BceoxsatHa. To, uTo He BXOquT B 2Ty
CUCTeMy, IO OmnpefeseHuto, He cymmecTsyeT. Vrak, mup u Bor — nse
COCTaBHbIE YACTH eIUHON KnbepHetndeckoii cuctembl. Ho na Teopun Cucrem
cnenyer, uto Teoper cucremsl He MOYKeT OBITH MPOIIE CUCTEMBI, KOTOPYIO Cam
cosaan. A wacte — Bcerga npoie nesoro. laxe ecim Mup BriocaeacTsum
YCIIO>KHSIETCSI, CAMOCOBEPLIEHCTBYSICh, TBOPEL, OCTAETCsl YACTBIO CUCTEMBI “BCE
CyIIIee", BOBHE€ HE€ BbICOBBIBAsIChH, ‘{T06 “He BbIIIACTh U3 Cyu_leCTBOBaHl/lﬂ” .
[Napanokc: He BXOAWUTD B CHCTEMY — HE MOYKET, HO M YaCTBIO €€ He MOYKET
6b1Tb. Pertenue ouesuano: Teopua He0OOXOANMO OTOKAECTBUTD C TBOPEHUEM:
Bor ecrs Bcé cymecrByromee, o ects, Bor ects mup. B Takom u Tonbko
TaKOM BapHMaHTe Mbl BOOOIIE COXPaHsIeM BO3MOYKHOCTb TOBOPUTDH O
6o>xectBennoi cymnoctu. 3auem? Xopoumit Bonpoc! Ho, xak B necne
noercs, — “crout sim 06 arom?”. Ha yem mbr ocranosuiuces? Yro Bor ects

MUp, 1 OH BE€4YEH. KaKI/IM Ke 06pa30M MO2KET CylHieCTBOBATh 3TOT Be‘{HbIﬁ
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[Burarens, yauTsiBast, 9TO OH — YyTb JIM HU €JUHCTBEHHO BO3MOIKHBIN U3
“Be‘{Hblx ]:[BI/IFaTeJ]eﬁ” KaK TaKOBbIX? I/ITaK, MBI IIJIaBHO l'[epeXOJII/IM K BOl‘IpOCy
O MPEeIOChUIKaX BEYHOCTH.

Bosnukaer Bonpoc: a cyliecTByeT J1 B MUpe Kakas-HUOYab U3BECTHas],
[OCTaTOYHO M3yueHHas BeuHas: cuctema’ [Ipencrasbre, Takas cucrema
cymectByer! OTo BUPTyasbHas Napa ‘4acTHLA/aHTUYacTUIA , TO
BOBHUKAIOLLAs], TO UCYE3AIOIIAs B BAKyyMe, bsaroaapst (ayKTyauusm Be4HOro
Ke d)]/[SI/IquKOFO 10J141, HyTeM AHHUT'NJIIOVUA. qTO MaTepI/IH n SHepFI/IH
CHocobHbI peBpalaThes APYT B pyTa, U3BecTHO Kaskaomy. Her B mupe
Gosee snameHUTON POPMYIIBI, YEM SHHIITEHHOBCKOE ypaBHEHME,
orpaskarolee 91U npeobpasosanus. TpyaHo HaiiTh yesoBexa, KOTOPbI
HUKOT/Ia He CJIBIXAJI, 4TO '€ paBHO aM e kBaapat . CooTHolIeHne onuchIBaeT
B3aMMHBIE IPEBOIUIOLIEHNSI MACCHI U 9HEPTUH, YTBEPKAasl, YTO SHEPIHUs
paBHO3HAaYHA Macce, yMHOXKEHHOH Ha KBaapart ckopoctu csera. M ecim
aHeprus, He Aail 6or, oTpuLaTeabHAs, TO U Macca OyAeT OTpULATebHOI,
MOCKOJIBKY CKOPOCTH CBETa MPUCYTCTBYET B KBaapare. | Ipornecc annurmsaumm
— e/IMHCTBEHHBII C1ocob MOHOro Nepexo/ia BellecTBa B uaiydyenue. Tounee —
Beniecrsa 1 aHTUBeENleCTBa B I/I3queHI/Ie nu O6paTHO. HOTOMy qTO IJIs
AHHUTHJIILUY TPeOyeTCs HATM4Ke aHTUTIO0B — BEJMYUH O/HOM
MOJAJBHOCTH, HO C TPOTHUBOMOIOKHBIMH 3HaKamu. TepmuH
«yHuurosxkenue» (nihil — Huuro) npunar ansa obosHavenus spiaeHus, Korga
YACTHUIA ¥ COOTBETCTBYIOIIAS € aHTUYACTUIA “MCYe3ai0T , MPeBPaIlasiCh B
dboTonbr um eme Goslee Jerkue KBaHTbI SJIEKTPOMATHUTHOTO MU APYTOrO
nosst. Posxxpenne napsl — obGpaTHBbIi poLiecc, IpU KOTOPOM B peayJibrate
B3aumoseicTBusa PUMIECKUX TONIel OIHOBPEMEHHO BO3HUKAIOT YaCTHUIIA U
aHTUYACTUIA. 3AECh YMECTHO HATIOMHUTD, YTO KBAHTHI o1 (9HEproHecymme
YaCTULBI) MOTYT CJLy>KUTb aHTUIIOAAMU camu cebe, MOTOMY NPUTOLHBI ISt
AHHUTMNJIAL NN, HO an/I‘{I/IHe “HOBTOpeHl/ISI 60J'Ibl_l_[0F0 B MaJIOM”,
B3aMMOYHUUTOKAIOLIMECS] AHTUIIO/BI MOTYT ObITh KaK COBCEM
“anemenTtapubiMu’, TaK U GECKOHEYHO CJIO’KHBIMU: OT KBAPKOB [0 BCEJIEHHBIX.
Bur Banr (on sxe Bur Kpanu) — tosxe camas obbranas anHUrMsus
BeIeCTBA C AHTUBEIIeCTBOM. PasHsSITCS UMb MaCIITAObI SIBJICHUSI.
EcrecTBeHHO, MPOMEXYTOK BpeMeHHU MEKy aHHUIMJISLMSAMU TeM Gosblue,

YeM BbIIIE€ CJIOXKHOCTH CprKTyp, yqaCTByIOLLII/IX B 9TOM 6eCKOHe‘IHOM
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HuKImIecKom npouecce. B ciayuae neasx mupos (BceseHHOM 1
AHTHBCEJIEHHOI) 9TO AOJIrMe MULUIUAPABL JIET.

OG6was cymma Bcex NapaMeTpOB B aHTHUIIOAAX BCEra MOINapHO paBHA
HYJIIO, TaK KaK (PU3UYECKUE KATeTOPUN KasKIOH U3 3ePKaJbHBIX KOMUIA
obsasatoT npoTuBoNoNoKHbIMU 3Hakamu. JKenesckue dusnku cunraror
HCCJIEI0BAHUS AHTUBEILECTBA IPOHUKHOBEHMEM B MHYI0 MAaTEMATUYECKYIO
BCEJIEHHYIO, I/le BCE IOJIO)KUTEIBHOE CTAHOBUTCSI OTPULIATEIBHBIM, & JIEBOE
npasbim. A Hafio Obl cKazaTb — B MHYIO (PU3MUYECKYIO pealbHOCTh. B mup,
rae cornacHo npasuiy CPT-cummerpun npocrpancTso, ero xpusnsHa, Bpemst
U IIpoYMe MOKa3aTeln MpUoOpeTaoT XapaKTepPHbIN [JIs “3a3epKaJibst’ MUHYC.
Macca B cMMMETPUYHON PeaJbHOCTH IIPECTABIEHA KBAJPATOM TAXMOHHOM,
muumoi maccel. (C yueTom NpUBBIYHON HAM GAPMOHHOH TOTO YKe MOy —
“rpu kBapxa ansa mucrepa Mapka” sabpeasknnn). Ho muumoe uucrno,
BO3BeJ/IeHHOE B KBAJIPAT, JaeT YMCJIO0 OTPULIATEIBHOE, TO €CTh B MOMEHT * Bur
BaHF” B3aI/IMOyHI/l‘{TO)Ka}0LLII/IeCﬂ BEJIMYHUHBI JIETKO O63aB0}1ﬂTCH CTpOFO
HNPOTUBOMOMIOKHBIMU 3HAKAMH, MHAYE OHU CyMMUPOBAJIMCD ObI, a He
06Hys1Cch. COOTBETCTBEHHO, OTPULIATENBHA B AHTUMUPE M SHEPTUS,
BKJIIO4ast sHTporlI/IIO, HOCKOJI])Ky TeKy]_Llee BCIISITh BpeMﬂ O3Ha4daeT
HensberKHy10 06paTUMOCTb SHTPOMUITHBIX MPOLECCOB U TPUYNHHO-
cnenctBeHHbIX cBsizeil. Heratusnas surponus ects nadopmanus, no
onpepesnenuo bpuiosta, He 4aCTO YIIOMMHAEMOTO B IIMPOKUX KPyrax
ysKkux crenuanuctos’ . Kax MoxxHO npencraButh Takyo ABOHCTBEHHYIO
CHCTeMY MaTeMATUIeCKH ! DTO HECIOKHO, MO0 COBOKYITHOCTD, B YACTHOCTH,
MAacC ISt TIOJTHBIX KONMIA-aHTUIIONOB PABHA HYJIIO.

HasHo ussectHo (asrebpa ymHee eCTeCTBOUCIBITATELS), YTO HOJIb — YUCIIO
KOMIUIEKCHOE, COAEPKUT AeHCTBUTEIBHYIO0 M MHUMYIO yacTu. MHuumas
efMHMLA U306parkaeTcs cUMBOIOM “1”, U B IEPBOI CTeNeHU OHA KBajPaTHBIHA
KOpEeHb U3 MUHYC eJMHULbL, a Oyay4n BO3BELEHHON BO BTOPYIO CTENEHb —
“i?”, npupasuuBaetcst k mumyc equuumie. [loatromy dpopmyaa seero:

0=Huuro=2—z =z + (—z) =2+ (-1)(z) = z + (i*)(z) = Heuro

B ciyuae aHHUIMIIAIMOHHOTO B3aMMOJENUCTBUSI MUPOB BMECTO T’ MOXKET
GBITH MpOCTaB/IeHA CyMMa Beel GAPMOHHOI MacChl BCeJIEHHOM, HApUMep.

Moskno NPYMEHUTD JIEBYIO MJIN IIPpaBy10 9aCTh YPaBHEHUA aﬁHIlITefIHa...
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BIPOYEM, MOALYJIb BEJMIMHBI, KAK TAKOBOMH, BOODILe HeBaykeH, JIUIIb Obl He
3a0bUIM O COOTBETCTBYIOLLEM TOUHOM aHTUIO/E. 3ATO 'HEUTO KacaTeJbHO
BCEJIEHCKUX MaclTaboB — cuHoHuM caoBy “Beg. [axe ecnu cymecrsyer
MHOYKECTBO Nap Takux Mupos (u3 ysarxcenus k crapute Oxkamy UMU MOXHO
HpeHe6peqb), HpI/IHLlI/IH HE MEeHJeTCsd: CaMOﬂOCTaTOqHOf/JI nu BeqHOﬁ ABJISAETCA
NBOMCTBEHHAs], IMAJIEKTUYECKU TPOTUBOPEYUBas CylIHOCTh. [aBHeiimas
NpeANoChUIKA, HEMPEMEHHOE YCIOBUE BEYHOCTH — HAJTMYMe aHTHUIIOfO0B.
@uanueckuit mup BedeH cortacHo 3akoHy CoxpaHeHUs! IMEHHO ITOTOMY, ITO
BKJTIOUAeT B cebst MHuMBII (“BUPTYyasbHbIN ) KOMIIOHEHT — COCTOSIILYIO U3
aHTHBellecTBa AHTHBCEJEHHYI0, TOMUMO BellleCTBeHHON Beesennoii.
ITouemy mblcsb 06 aHTUBCENEHHOH, He pas NPUXOAMBILAS B TOJOBY yYEHBIM,
6ouee e nonynapra? OHa OblIa OTBEPrHyTa HA TOM OCHOBaHUM, YTO CaMBble,
Ka3ayoch Obl, COBEpLIEHHbIE ONTUYECKHUE TPUOOPDI A0JIT0e BpeMsl He MO
saduxcupoBats e oobexToB. Tepnenue yuenbrx myseit sonyao. Ho xak
MOIJI10 Cﬂy“ll/ITbCH, 49TO oarke 06Hapy)KI/lB TeMHy}O MaTepl/l}O, K rurioreae
anTuscesenHoit He sepuynucs? O6 oTpULIATENBHOIN MAcCe, O CBEPXCBETOBBIX
CKOPOCTSIX U TOMY NOA0OHOM, KBAHTOBbIE MEXaHUKH FOBOPST BCKOJIb3b,
praﬂKof/)I 1 C BUHOBATbhIM BUOOM. CKOMHpoMeTVIpOBaHHaﬂ M BbICMEsITHHAas,
uness CPT-cummerpuunoro antumupa “Butaet B Bodayxe’ W... >KIET CBOETO
gaca.

“TeMHaH”, BI/I3ya.H])HO HE peFI/ICTpI/IpyeMaH Ma,TepI/Iﬂ — 9TO U €CTh
CKOTUIeHUs IKOOBI “ncuesHyBuIero” anTuBeliecTsa. Pasnesnser antunonst
€/IMHCTBEHHO Oapbep CKOPOCTel, NPUUemM CKOPOCTh OObEKTOB, PEOBIBAIOILIX
B OTpHMLIATEIbHOM BpemMeHM — cBepxcBeroBas. “Korpa seruwms kyna Guicrpee
CBeTa, TO [OJIETULID /IO LIeJIN B ceMb yTpa — Buepa’. B obmem u nesom, Bcé
cyluecTByIolIee npeacrasisier coboit madopmamio, ¢ npucymm et
nBouunbiM kozpom. la-na, eaunuua u Hosns. Ho ¢ yuerom komniekcHoctn
HyJIsl, TO3BOJISIIOIIEH 3aefiCTBOBATE MHIMBIE I OTPULIATE/ILHbIE YMCJIA,
Kpaiine HeobOXoxuMble, YTOO onmucaTh MeTamopdo3bl TOH eIMHCTBEHHOM
dbyHaameHTaNbHON CyTH, CylllecTBOBaHUe KoTopoi nogospesaet JIu Cmonun.
Cucrema, mpeTeHAYIOIIAS HA TIOJHOTY, HEITPEMEHHO IPOTUBOPEYNBa, 1
HAMBHO TIOJIATATh, YTO OHA MO>KET OBbITb OMMCAHA B PAMKAX, CKAXKEM,
MCKJIIOYUTENBHO MOJIO’KUTEbHBIX YMCes HaTypajbHoro psaa. [loatomy,

MIPUMEHSISI IEPEHOPMHUPOBKY, MTOAYMAaMNTe O YKEeJITOU obGesbsie!
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Kubepneruueckas cucrema “Bcé cymee” Bo3aMorxHa BO-TIEPBbIX, B BUJe
nH(OPMAIMOHHOTO OIS, ABOSIKOTO, ECTECTBEHHO (Mepa Xaoca — HU 4TO
UHOe, KaK Mepa Mopsiika ¢ obpaTHbIM 3Hakom). Bo-BTopbix, oHa moskeT
NpeACTaBATh COOOI BCAKOE MHOE SHEPTeTUYECKOE MOJIe, KBAHTBI KOTOPOTO
BbICTyl‘[a}OT CO6CTBeHHbIMI/I CBOMMM aHTUIIOJAMMU. I/I HaKOHeI], SHePFI/IH
AHHUTWISIUY MOYKET PEaJM30BATHCS B IOCTEIEHHO PAa3BUBAIOILIUXCS, & 3aTeM
MeJIJIEHHO MHBOTIOLMOHNPYIOLINX CTPYKTYPHBIX 3J€MEHTaX MUPOB-
arrunopos. [Iporecc AnuTCs BILIOTS IO ClIeAyIONel AHHUTHIISIIIAY, U BECh
uuxa nosropsiercs “af ungunuro”. Vindopmanus, raxum obpasom —
cBoeobpasHas “renerndeckas marpuua mupa’. Hy, kak Tyt He BcnomuunTs
“nBoiinyto cnupans JJHK” Gesyremnoro Oiisepu?

HaubGonee nororHble AaBHO JOMAIOT FOIOBY Haf TeM, KYAa AETUCH
anTruacTuupl. [lepsrdnas BceseHHas KUllesna Hapamu aHTUIOROB. [Ipouecc
AHHUTHJISIIMY SIBHO HE COCTOSIICS: MaTepHUAaJIbHbI Mup — BoT on! Bouee Toro,
MBI layke YMEEM, eCJIU MTOCTAPAEMCsl, U3BJIeYb U3 HeOBITHS, Hy, CKaXKeM,
antusonopos. ‘Hoy-xay”! [ToaTomy mpaBuIbHBIA OTBET: MBI He BUAUM
Cyc/IMKa, HO OH-TO ecTh! AHTHBeIecTBO rae-to or Hac npsiaercst. Lllesennm
mosramu. Ham BUIeH TOJBKO CBeT, JOCTUTIINI MaJ09eK U Koybouyek .
Yro6b! OT MCTOYHUKA CBeTa J0OPAThCS 10 PELENTOPOB CeTYaTKH, (POTOHAM
TpeQyeTcst HekoTOpOe Bpems. Besikas Benbiuka (BoiGpoc poToHOB)
(i)I/IKCI/IpyeTCﬂ II032Ke, 9eM OHa rIpOI/ISOLLIJIa. 3Han/IT, ABHMOKEHHUE Cl:)OTOHOB "
BCero BooblLe B HaNpaBJaeHUU OT ‘cobbitus’ K “Habmofareso”, TPOMCXOAUT
u3 npouuioro B Gyayiiee (HopMasbHOe TedeHMe BpEMEHH). A BOT ABMIKEHHE
NpOYb OT HaOJIIOATE ST HATIPABJIEHO BCIATh — B IPOLIOE, TO €CTb.
[lepemeiienue us Qyayluero B IPOLLIOE MOKET IPOUCXOAUTD IGO0 C
YMEHbIIEHHEM MOJLYJISl TOJI0>KUTENIBHBIX, MO0 C HapacTaHUeM MOYJIS
OTPULIATEBHBIX YMCEJ], B 3aBUCMMOCTH OT 3HAYEHUS MCXOJHOIO MOMEHTA
spemenu. [Ipu oTpuLaTeIbHOM IPUPOCTE TIOIOKUTENTBHOTO MO IS
[OCBETOBAast CKOPOCTb AAET BO3MOYKHOCTb PETMCTPUPOBATH TOJIbKO CXKATHE,
3amelJIeHHe MONOXKUTebHOro Bpemenu. [1pu ckopocTu cBeta
OTpHuaTeHbeIf}I HpI/IPOCT "HI/IBeJ]I/[pyeT" BEChb XO/ ITOJIO>XKHUTEJIBbHOI'O BpeMeHI/I.
Bpems obHynsiercs, ocTaHABAMBAETCS. DHEPrOHECYIMe YaCTULbL
“npobykcoBbIBaloT” BO BpeMeHHU U, J€MOHCTPHUPYS! BOJTHOBbIE CBOHCTBA,

MyJIbTI/Il'IJ'II/IL[I/IpyIOTCH. ﬂOFa}lbIBaeTeCh, q9ToO nponaof/’me’r CO CBEPXCBETOBBIMU



77

obbextamu? Vimenno! Bpems nsist cBepxcBeToBbIX Beerga co 3HAaKOM MUHYC,
[I03TOMY OHU IPEJCTaBIISIOT COOON KOCMUYECKHE HEBUANMKHU.

OrBepraTb OTpULIATENIEHOE BPEMS C €0 3aIpPeleIbHBIMUA CKOPOCTSIMU
PaBHOBHAYHO HENPUSITUIO TEOPUM OTHOCUTEabHOCTH. HekoTopyro BuHy 3a
BO3HMKHOBEHME TAKOI'O Kaszyca HeceT cam OMHILTENH, 3assBUBIINI OJHAYK/IbI:
“HOCKOJIBKY BECh HAIll ONBIT HE /IA€T CBU/IETEIbCTB HAPYIIEHUS] TPUYUHHO-
CJIE[ICTBEHHBIX OTHOLIEHUI, HEBOBMOXKHOCTb CBEPXCBETOBBIX CKOPOCTEH
MO>XXHO CHUUTATbh ]:[OKa3aHHOI>JI, HeCMOTpH Ha TO, 4YTO HaJIM4YMe MexXaHUu3mMma
nepejavy CUrHaJja, PY UCIOIB30BAHUN KOTOPOTO CJEACTBUE IPEALIECTBYET
NpUYMHe, He COAEPIKUT B cebe HUKAKUX JIOrMYecKux npotusopeunit’. 1
tonbko crponrtusblii [enn-Mann, asrop “saxona coxpanenus crpannoctu”,
yrpIomo nposopuai B otBet: "Beé, uto He 3anpewieno, sBisiercs

obsizatensubim!" Yects u xBana ynpsimity !
Curma-napagurma

Penunka, nanpasnennas B >xypnan "Heiiue" no npegsapurensnomy
cornacosanuio ¢ copom Pruapnom Baiitmeepom, skc-npencenarenem Kiryba
Henyrauneix ['ennes (nepeson ¢ acnepanTo)

DusuKOB AABHO MHTEPECYET BOMPOC, KyAad MOIJIM JeBATHCS AaHTUYACTHULBI,
BOBHUKILINE B COOTBETCTBUM C 3AaKOHOM COXPAHEHUS B IIEPBUYHOM BCEJIEHHOM.
IIpouecc aHHUTMIAINY He COCTOSUICS, O YeM CBHU/ETEIBCTBYET CaMO HAJINIMe
aToro mupa. [loaTomy ynoBIeTBOPUTEIBHBIM OTBETOM Ha TAKON BOIMPOC
MOYKeT OBbITh TOJBKO OIMH: €CJIM OHU M 'Micyeadnu', TO UCKII0UYNTEIHHO U3 TTOJISt
nawero spenus. Ha camom nene, cocrosue us saxobs "yrepsnnoro”
AHTHBEIIECTBA KOCMUIECKIE HEBUIMMKH T10 CeH AE€Hb >KUBYT U 3APABCTBYIOT
— B 06paTHOM, HEIOCTYIIHOM [JIs1 HAC OTPULATEIbHOM BpemeHu. Uro sxe
npezcrasaser coboit orpunareasHoe Bpems?! Habmonarens suant cet s
B MOMEHT, KOoraa (pOTOHBI JOCTUTHYT 4yBCTBUTEIbHBIX KJIETOK €ro IJasa.
ITockonbKy BCsikast BCIBILIKA TPOMCXOAUT PAHbLIE, YeM €€ YBUIAT, ABHIKEHNE
dboToHoB K HabOAATENIO BCET/Ia HANPABJIEHO U3 MTPOLLIOTO B Gyayiee —
HOpMAaJIbHOE, T10JI0XKUTeNbHOEe TeueHue Bpemenu. HaoGopot, asuskenue
¢oTOHOB U APYrUX 0OBEKTOB IPOUb OT HaboaaTessl CoBepIIaeTcs 0OpaTHO

BO BpEMEHU, U3 GyWHLeFO B IIpoLLJIOE, 1 06ecneqHBaeT BpeMEHU
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orpuuaTenbHblii npupoct. [1pu aTom Bpemst 1ocBeTOBBIX 06BHEKTOB BCero
JIMLIb 3aMeUISIETCs, OCTABAsSICh MTOJIOKUTEAbHBIM. [ Ipu cBeTOBOM ckOpOCTH
OTPULIATENIBHBIN IPUPOCT CTOJIb BEJIUK, YTO BPEMSI CTAHOBUTCSI PABHBIM HYJIIO,
3aCTHIBAET, U3-3a YEro OOBbEKT yABaMBAETCsl, MyJIBTUILIIULMPYeTCs, oGpeTaeT
CBOWCTBA BOJIHBI, TO OUIIIb, BOZMOYKHOCTh CHHXPOHHO HAXOIUTHCS B PA3HBIX
mecrax. CBepxcBeToBbIe OGBEKTHI MOMAJAIOT B HACTOSIIIEE OTPULIATETBHOE
BpEMSl, C U3BPALEHNEM SHTPONUHHBIX MPOLECCOB U MPUYNHHO-CIIECTBEHHbBIX
otnomrenuii. Kocmuueckue 06beKThI OTPUIIATEIBHOTO BPEMEHU COBEPIIEHHO
HEJ/IOCTYIHbBI BU3YaJIbHOMY KOHTPOJIIO IOCBETOBOTO HabJIroaTe sl
HoceeToBbiM He crout u nbiTathes "y3peTs" TEMHYI0 MaTEPUIO BCEJIEHHOM, HO
HeT HUKaKUX COMHEHMH, 4TO OHa NpeCTaBJsieT COOOH HU YTO MHOE, KaK
axobbl "ucuesHysuiee" anTuBemecTso. BoiBos moaTBepKAaETCS KBAHTOBOR
MEXaHUKOMN: AHTUBEIIECTBO KUBET B OTPULATENBHOM BpEMEHHU. A
COOTBETCTBYIOLIAsl U3BPALleHHOMY BpEeMEeHHU MoJHeHas obpaTumocTsb
SHTPONUIHBIX NPOLLECCOB 00ECIeYMBAET BEYHOE CYLECTBOBAHUE
¢usuueckoro mupa, npespamas ero 8 Kocmuueckuii Beunwrit [Isuraresns.
Llnkamuaeckuit mporece CTaHOBJIEHNS], Pa3BUTHSL M MHBOJIIOLIMNA MUPOB-
AHTHIIONOB OT OJHOIO aHHUTMWJIALMOHHOTO Bur Banr no nxpyroro

npoposmkaercs "an unpunuTo'.

Kowmka IIpénunrepa,
X.b. B.-JI.
37 manbps 2050r.

Memo

YTo cMMMETPHUYHBIA MUD 9TO U €CTh MUP AHTHUBELIECTBA, IOMOKET IIOHSITh
npasusio CPT-cummerpun. [Tomumo peanbhoro, GecciopHo Hanuuue
CI/IMMCTPI/I‘{HOFO Ml/lpa (CI/IHOHI/IM])I: 3epK3.JIbHOFO, BI/IpTya.J'IbHOFO, MHHMOTO,
TaXMOHHOTO, “ronorpadudeckoro”) — no o6e CTOPOHBI HA JTUHUU 3PEHUS OT
6apuonHoro anasora. [Ipy HanMuMK MCKPUBIIEHHS IPOCTPAHCTBA B
peﬂﬂTI/IBI/ICTCKI/IX MaC]_UTa6aX — HAIIOMHUT "FIIO6yJ'IbI” n3 TpeX yCﬂOBHO-

UAEHTUYHBIX €IVMHULI, 110 TUILY TPUAJ KBAPKOB. MHI/IMI)IC qaCTHULbI CO3OAaK0T
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MHMMBIH K€, BUPTYaJbHbIH, HEBUAUMBIA MUP B OGPATHBIX KOHYCaX BCSKOIO
COOBITHS IPOCTPAHCTBEHHO-BPEMEHHOIO KOHTUHYYMa — aHTHIIO[-AHAJIOT
maTepuanbHOH (BelecTBeHHOH) BeeseHHOH. Mup cBepxcBeTOBBIX CKOpOCTEi

" M3BPAalIE€HHbIX NTPUYNHHO-CJIE€ACTBEHHbBIX CBsI3EM. AHTI/IBCCJIeHHaH.

I1yTe nporpecca

“EAnMHCTBEHHBIA MyTh MPOrpecca — ONpOBepyKeHUe CyLIeCTBYIOIEH TEOPUU U
coaaaHue ajbTepHATUBHOR .
P. ®eituman

OcHosHas (uHepTHAs1) Macca CerogHsHNX (PUBUKOB NPEANOUNTAET
cumTaTh napanoxc bamsnenos paspemennsim. Ho, kak rosopurcs, “B
NeCTBUTEIBHOCTH BCE He Tak, Kak Ha camom aene . [lapagokc GimsHenos He
NPOCTO He pelleH, HO B IPUHLIMIIE HE MOYKET ObITh PELUEHHBIM B HABS3AHHBIX
KOHCEpBaTOPaMM paMKax, HOPOBSILIUX IPEBPATUTD €r0 B HEPA3PELIUMYIO
npobseMy TEOpUM OTHOCHTEIBHOCTH B Lesiom. B uém >xe cyTh napanokca?
[Tapagokc GM3HELOB — MBICTEHHBIH dKCIIEpUMEHT ¢ AByMsi Gpatbsamu. Opun
13 GIMBHEIOB OTMPABJISETCS C OKOJIOCBETOBOI CKOPOCTBIO B KOCMUYECKOe
MyTelecTBUe, M0 3aBEPLIEHNH KOTOPOro BodBpaiuaercs Ha semutio. CornacHo
peasituBuctckomy 3 eKTy, MyTeIecTBEHHUK MOKET C TEM K€ yCIeXOM
CYUTATh, YTO ABUXKETCS HE OH, a €ro 6pa’r-/:[01vxoce/:[, NPUYEM KaXKIBIN 13
6sm3HenoB OyaeT HAGIIOAATD, YTO YaChl [PYTOrO 3aMeJISIOTCS B CPABHEHUM C
ero co6ersennbimu. Tem ne menee, cornacno CTO, ynereswmit u
BepHyBLIMICs OpaT okaskeTcst MoJIoxe cBoero bausHena. Bor sneck-to u
BO3HUKAET MapaJoKc: MoYyemy 3ameJieHre BpeMeHH Habonaercs y oboux, a
B UTOTe NMEHHO ITyTEIIECTBEHHUK OKa3bIBAETCSI MOJIOKe fomocena’?
O6uenpunsroe “pewenne” napagokca CBOAUTCS K TOMY, YTO HeJb3si-[e
npeHebperaTs yCKOPEHUsIMU Iy TELIECTBEHHUKA: €r0 CUCTeMa OTCUéTa He
SBJISIETCS MHEPUMAIBHOH, U, CJIe[J0BaTEIbHO, HUKAKOH CHMMETPHUU B UX
nepementenusix Het. Ho rak sin a10? Havars ¢ toro, uro cunbsr nnepuumn win
FpaBI/ITaLlI/IOHHbIX HOJ‘IeI‘/’I y‘{I/ITbIBaTbCH HEe OOJI>KHbI y)'Ke HOTOMy, qTO
“npeanpHbie”, OKOIOCBETOBbIE OPATHS U3 MBICJEHHOTO 9KCIIEPUMEHTa He

HMMEIT MaCChbI. HO — H€ CTOJIb BA>XHO. Ba)i(Hee, 9TO IPOCTAaAd SKCTPAIOJIAINA
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CBOEro COGCTBEHHOrO [BH>KEHUS HA MIepeMelleHns Oparta B IPUHLMIE He
MO2KeT YI36I/IpaTeHbHO MEHSMATHh OTACJ/IbHbIC AEeTAJIN 3TOTO ABUXKECHUS. Kor‘ﬂa
KOCMOHABT Ha KaKMX-TO y4aCTKaX MyTH YCKOPSIETCS] OTHOCUTEIBHO APYTrOro
61M3Hela, €ro yCKOpeHMe AOIKHO OBITh TOYHO TaK YKe OTHOCHTENBHO, KaK 1
cxopocts. To ecTs, ecan G6IM3HEI-ITy TeIIECTBEHHUK YAATSETCS,
npubanKaeTcs, HOKOUTCS, TOPMOSUTCS UJIH YCKOPSIETCS! OTHOCUTEIBHO CBOETO
6para, To 1 GpaT-AOMOCe/ TOUHO TaK Ke YAANsSeTCs, TpubamsKkaercs,
TIOKOMTCS, TOPMOBUTCS U YCKOPSIETCS OTHOCUTENBHO Ty TellecTBeHHKa. Bee
0COGEHHOCTH TPaeKTOpUN 060UX GIMSHELOB B TPOCTPAHCTBE U BPeMeHU
abCOIOTHO CHMMETPUYHBL C TOYKH 3peHHsI APYT APYra, KaK Toro u Tpebyer
HNPUHLMIT OTHOCUTEIBHOCTU. 10 €CTh, CMUMMETPHS He HAPYIIAETCS U Mapajiokca
6bIT]) HE OOJI>)KHO. A HpYIBOﬂI/IM])Ie “pac“leTbI yCKopeHl/ll‘/’I " TOPMO)KeHI/Iﬁ”
HapajoKC TOJIbKO MOATBEPKAAIOT, PACCMATPHUBAS CUTYALMIO C KAKOH-TO
TpeTbei, MpPeeBAHTHOM TOUKM 3peHus], TAe 3eMust (-HUH) TOKOUTCS, a
HyTeU_IeCTBeHHI/IK l‘lepeMeLLLaeTCH, BCJI€ACTBHE YE€ro M BO3HUKAET aCl/lMMeTpl/lﬂ.
He sps Oiinwureiin ¢ poseit uyrtku cokpywaincs: “Koraa Ha Mmoo teopuo
HabpOCUIMCh MaTeMATHUKH, st cam nepectan eé nonumars!” [a, B cucreme
“cToponnero nabmonarens’ GIU3HEIBI HE PABHOTIPABHBI, HO KTO MO3BOJINT
HNPOU3BOJILHO MePeCcKaKUBaTh U3 OAHOH cucTemsl oTcuerta B ApyTryto? Cam
TepMUH “OTHOCHUTEIBHOCTD MOAPa3yMeBaeT, YTo HablogaemMoe 3aBUCHT OT
BbI6paHHOI‘/JI CHCTEMBI OTCYETA. I/I KOHCepBaTI/IBHbIe "peU_IaTe.HI/I” SBHO I/[H_KYT,
OTKysia yAOOHee B3MJISTHYTh, 4TOO YBUAETH TO, YTO XOUETCS: BATOHUMK
TpoHeTcs1, neppoH octaHercst”. Ho B MbIC/IeHHOM 9KCIIepHUMeHTe CYILECTBYIOT
TOJIBKO [Ba G/IM3HELA, M YINTBIBATh CJEAYET TOJIBKO UX 000I0IHOE
BOCIIpUsITUE B3auMHBIX nepemeltenuii. Kpome aByx 6paThes mpocto HIUero
net! B cymnocry, cosepiuaercs ofHo ABMIKEHME, PEISITUBUCTCKU OMPABAAHO
“npunuceiBaemoe” nBym pasubim obbvexram . OTkyna, npocture,
acummertpus’! U naxxe ecnu... VIHTepecHbIl MOMEHT MOgUEPKHYII OAMH
poTouHbli punocod: “coBepLIEHHO He OUEBUHO, — CKa3as, — YTO y4aCTKU
YCKOPEHHUsI BU>KEHUS], CJAMIIKOM KOPOTKHE 110 BPEMEHH, MOTYT IPUBOMTD K
TaKMM TeKTOHMIecKnM xpono-pasnuuusm’. Ho u o1o Bc& — He masnoe.
[asnoe To, uto “no 'amByprckomy cuéty” coBeplIEHHO He Ba’KHO, KAKUM
06pasom ABMIKYTCS 9TU TUIOTETUYECKHE OPAThsl, U He BaXKHO Jlake, ABHIKETCS

JIM IOMOCe/, BOOOIIe, MIM MOXKHO CYUTATH €ro YCIOBHO HEMOABUKHBIM. Bosee
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TOro, TPAEKTOPUSMU JBUYKEHUsI MOYKHO U BOBCe npeHebpeus. [iasHoe 1o, uto
B KOHIIe-KOHIIOB GpaThsi BCTPEYAIOTCS B OJJHON TOYKE MTPOCTPaHCTBa. A ofiuH
13 BBIBOJOB-TIOCTYJIATOB TEOPUH OTHOCHTEIBHOCTH [VIACHT, YTO BPEMSI LOJIYKHO
ObITH PasHbIM U151 OOBEKTOB, HAXOSLIMXCS B PA3HBIX TOUKAX U O/IMHAKOBbIM
JUIS1 HAXOASIIIMXCSL B OAHOM 1 ToM ske. Bor raoe mapanoke, Taxk nmapanoke! Kax
>Ke TIOHUMATh BCTPeYy ' HEeNpONOPIUOHAIBHO MTOMOIOAEBIIEro”
nyTellecTBEHHUKA ¢ “Ge3BpeMeHHO ofpsxiesum’ GpaTom Ha UX obiieit
kyxHe? [lna 4ero gomyckars TaKyio HEMPOCTUTENBHYIO HeyBsidky ¢ TO,
MBITAsCh JII0OOH 1IeHO ONpaB/AaTh 3Ty MapafOKCATIbHYIO CUTYALMIO pacyeTamu
ﬂyCI(OpeHI/II';I u Topmomeﬂnﬁ"? Kaxk momken 6611 ObI cCKasaTh OWHIITENH,
“ecnu pacueTsbl IpOTUBOPEYAT TEOPUH, TeM Xydxke s pacueros!”. U
npaBl/lﬂbHO: ecJim pac“leTbl IIOMOrarT OGT)HCHI/IT]), HO“IeMy Hapa]loKCbI...
npoucxonsar B peanbHoctu (1) — tem xyske aas nux. [lo cnpasennusomy
y6exxpenuio Deitnmana, HacTosmux napagokcos B ¢pusnke He ObiBaet. Bee
Ycrpanuts jke myTaHUIYy ¢ OIM3HEAMM SOBOJIBHO MPOCTO — NPU3HAHUEM
HaJIMYMSI TEKYLLEro BCIsiTh, U3 Oyayuero B npouioe, Bpemenu. CobersenHo,
3ame/l/ieHIe, CYKaTHe, BpEMEHH KaK Pa3 M 03HAYAeT HU YTO MHOE, KAK ero
OTpHIATETHHBIA IPUPOCT, HO BOZHUKAET OH HE KaK CJIE/ICTBHE CKOPOCTH
IBU>KEHMS], & IO IPUYMHE HAPABIEHHOCTH JBUYKEHHS IPOYb OT
HaG/moparessi. Kak nssecrno, nabmonarens peructpupyet (pOTOHBI JIULID B
MOMEHT UX MOMAafaHus Ha ceTyaTKy riasa. Jlioboii BriGpoc doToHOB Beerza
NPOMCXOAUT PaHbILE, YEM €TI0 YBUIAT, HOCKOIBKY hoTOHAM TpeGyeTcs
oIlpefieleHHOe BpeMsl Ha TO, 4Tobbl fobGpaTbes no Habmoparens (k Ham “cer
ymepiiux 3883z noxonut’ ). 3HaunT, ABUKeHre POTOHOB U BCeX BOOOIIe
00OBEKTOB, ABMKYIIUXCS OT M1060i Benbimky (‘cobbitus”) k HabmoaaTE IO
(rme GbI MOC/IEHMIT HU HAXOMUJICS — XOTh Ha 3€MJIe, XOTh BHE 3EMJIN),
OCYILECTBIISIeTCS. U3 IPOLLIOro B Gyaylee — B OOBIYHOM MOJIO>KUTEIBHOM
BpeMeHHU, ¢ HapacTaHueMm ero abcosmoTHbix 3HadeHnit. CooTBeTCcTBEHHO,
nepemellleHne BCMATh, IPOYb OT HabJIIOAATeIsl, O3HAYAET, HaobopoT,
ABU>KEHMe U3 Oyaylero B IpoLuIoe, BCE Golee riybokoe 10 mMepe yaaleHus
ot perunuenTa. To ecTs, MeHsIs HanpaBJeHNe B TPOCTPAHCTBE,
MyTeIIeCTBEHHUK MEeHseT TaK)Ke U HalpaBJieHUe BUYKeHUs] BO BPEMEHH.

IToaromy mpu myremectsun "typ-petyp" (aABrokeHMM 1O meT/IE) padHUALA B
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MOKa3aTeJsIX YaCcoB ABYX OpaTbeB, BOSHUKAS U YBEJIMYNBASICh MO MyTH
HyTellecTBeHHUKA "Tyaa", CHUYKAETCsI 110 Iopore 0O6paTHO, U MOJIHOCTbIO
HCuesaeT B MOMEHT BCTpeur OmsHenoB. Berpernsincs B ofgHOM TO4Ke, OHU
cHOBa OyayT ogHOTO BO3pacTa, U — HUKakux napagokcos! EcrectsenHo,
64ubL1asT CKOPOCTD MO3BOJISIET GJIMSHELAM YAAIATBCS APYT OT Apyra Wiu,
Hao6opoT, coaMsKaThCs, GbicTpee. 3HAUNT, NP GOJbIIEH CKOPOCTH Pa3pPhIB BO
BpemeHu GpatbeB OyzeT ObICTpee HApacTaTh WK Ye — ObICTpee CHIYKAThCSI.
B saBucumocTH OT HanpaBIEHNS ABMYKEHNS Iy TELIECTBEHHUKA. 10 eCTh,
Jlornueckas omubKa, NpUBeAIIas K NapafoKCy, 3aK/II04aeTcs B TOM, 4TO
YYHUTBIBAsI MOAYJIb CKOPOCTH, UTHOPUPYIOT BEKTOP ABVIKEHUS. Y CTPaHUTE
ommbKy, u napagokc ncaester! Maso Toro, aTo mpocToe U N3AIIHOE peleHre
HE OHPOBepI‘aeT, a JINIb HO/:LTBep)i(}laeT, yTO‘{HHeT " COBepLL[eHCTByeT TO,
COMIACHO ¢ npUHUMIIOM cooTBeTcTBUst Bopa. Bobiem, unraiite, nonumanue
npuaér norom. V6o ocnosras mpicabs Otiamreiina: "[lepporunk Tponercss —

BaroH ocrtaHercst"!

MoHuTOopHHr BpemMeHHn B IPOCTPAHCTBE

“HcnonbzoBanne TepMuHa «IIPOCTPAHCTBO-BPEMsI» 00YCI0BIEHO
TePMMHOHOFYIquKOﬁ 6e]1HOCT])}0. le/lMepHO TaK >K€ MbI MOIVIA 6])[ Ha3bIBAThH
BOJly «BOAOPOA—KUCIOPOA»”

M.Kamenaposuu

“Tam, rae HUYTO He NPOUCXOAMT, HeT Bpemenu. V6o Bpemst — 210 He
BEJINYMHA, BBOAUMAS B CHCTEMY M3BHE, & UMMAaHEHTHOE CBOMCTBO MHUPA,
CBSIBAHHOE C XapaKTEPOM MPOUCXOASLIMX B HEM ndMeHeHUH. BoamoskHbI
HECKOJIBKO BPEeMEH, ABVDKYLIMXCS B pa3IMyHOM HarpasieHnn. Hexoropsie ns
Hux obparumbl, apyrue Het. C Touxu spenus HabnOAATENS. .. TEUET,
pasyMeeTcs1, TOIbKO OfAHO BPeMsl; IIPOUCXOAUT 3TO IIOTOMY, 4TO HabJogaresns
u3MepsieT BpeMsi 1o COOCTBEHHBIM Yacam, IOTOMY, YTO OH MOIPY3MJI BCe
pasHoOOpasHble MOTOKM BPEMEHM B TO €UHOE BPeMsl, KOTOPOe aHO eMy
ITpupopoit” (Cranucnas Jlem).

Bce kiaccuueckue HayuHble TEOPMU NPETEH0BAIN HA OOBEKTUBHOE
onMcaHue MMpa, HO HE YYUTBIBAJIN BJIMSHUSI HAOII0AaTENs HA TPeAMET

nosHanus. Hosas d)msnxa NpU3BaHA NOPBATh C HEJOOLEHKON PO
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HabJIro/IaTe s, He OTPHIAs IPU 9TOM BO3MOYKXHOCTH TIOTyYeHHsT OO BeKTHBHBIX
sHaHMit. HeoOx0oQMocTh TaKOro MOAX0a HACTOSITETBHO
NpPOJIeMOHCTPUPOBAIU KAK TEOPHUsl OTHOCUTENBHOCTH, TaK M KBAHTOBASI
mexanuka. UToOBI He yTPATUTH 0GBEKTUBHOCTD, HEOOXOINMO IETKO BHIACHUTD
06CTOATENBCTBA, B KOTOPBIX HAOIIOATENb OLEHUBAET MOIYYAEMYT0
uH(pOPMAIIO, YMETh OCO3HATH TIPUYMHBI U MTPEABUAETD MOCTeACTBUS
HeBOJIbHOI OTPAHMYEHHOCTH Hamreil orenku. Hanpumep, Habmonaremns
criocobeH BUIETH JIVIIb CBET, M3y IEHHBIA TN OTPAXKEHHBIN, B MOMEHT
nonaaanusi pOTOHOB Ha PELENTOPbI CBOEro Miasa (BCIoMoraTe bHas ONTUKA
npunimna He menser). Motonam Tpebyercs HEKOTOPOE BPeMsi, YTOOLI
nobparbcs 10 HabofaTe N s], 3HAUMT, J11060i1 BBIGPOC 4acTUL, TPOMCXOAUT
panbie, uem ero sadukcupyior. To ects, aBu>xenue poronos ot “cobbitus” Kk
HabJIIO/IATEITIO TIPOMCXOIUT B OOBITHOM MOJIOXKHUTETHHOM BPEMEHU — U3
npormutoro B Gyaymiee. imeHHo monoxuTe bHOE BpeMsT HBIHEITHSIS
OCl)I/lLU/IaJII:HaSI HayKa, 3a MCKJIFOYEHMEM HECKOJIBKMX BbIAAKILIMXCS y‘{éHbIX, nu
CUMTAET eMHCTBEHHO peaibHbIM. | lonbiTaemes, BCE e, BHUKHYTb B
cutyaumio riy6sxe. OueBusaHo, 4To ecu BHIGPOC POTOHOB MPUHSATDH 3a
HavaJIbHBIN, HyJIEBOIl MOMEHT BpeMeHH, TO BpemeHHble koopanuater npu
IBU>KEHMU YACTUIL K HAOI0aTes 0 GyayT NpUobpeTaTsh MoI0sKUTebHbIE
3HAYEHUS C HAPACTaHUeM UX abcomoTHbX BemmanH. Ho ectn Hawano orcuera
(“Bpems HOMB”) COOTHECTH, HAOGOPOT, C MECTOHAXOKAEHUEM HADIIONATES, TO
JIOTUYHO 3aKJIOYUTh, YTO BPEMsl IOJI’KHO MPUOGPETaTh MUHYCOBbIE 3HAYEHUSI
TeMm GOJIBIIEro MOJLyJsl, 4eM Goslee BIIKYIIASCS TOIKA YAATEHA OT
HabsroziaTenst B mpoctpancTse. MoykHO, pasymeercs, BECTH OTCUET M OT
noboro “HeHysneBoro” MyHKTa, yYUTHIBAS, YTO JBUYKEHUE TPOYDb OT
HabJIIO/IaTe ST BCErIa TIPOMCXOUT B 0bpaTHOM  BpeMeHu, U3 Oyaymero B
npomutoe. O6paTHoe ABMKeHNE BO BPEMEHU MOYKeT TPOUCXOIMTD JIM6O0 ¢
OTPULATENILHBIX YMCEJI, B 3aBUCUMOCTH OT 3HAYEHUS] KOOP/IMHAT UCXOAHOTO
MyHKTA, TOTAA KaK TTPH IBIKEHUH OT COOBITHS K HABIIOfATEII0, KaK yoKe
YKa3bIBAJIOCh BbIIIE, U3MEHEHUs, HA06OPOT, COOTBETCTBYIOT HAPACTAHUIO
MOJLYJIsl IOTIO>KUTENBHBIX BETMUMH WU YK€ CHUYKEHUIO OTPUIIATETbHBIX.
[puaém Takoe MONOMXKeHHe el KacaeTcs To6oro JOCBeTOBOro HabIroaTens,

rae 6bI OH HU HAXOOWJICHId, 9TO CBI/IHeTeJIbCTByeT Kak B HOJIbBy N30TPOITHOCTHU
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BCeJIEHHOH, TaK U B M0JIb3y OOBEKTUBHOIO XapaKTepa MOJIyYaeMbIX 3HAHUIA.
CMBICJIE, YTO yMeHbIIeHHe UIN HapacTaHue abCOMIOTHBIX 3HAYEHUH
nokasaresieil BpeMeHU NPU OSJblel CKOPOCTH IPOUCXOAUT OblcTpee.
Hocserosas ckopocTb 06bekTa Hab/II0leHN I IPY OTPULIATEIBHOM IPUPOCTE
MOZYJIst AaET BO3MOKHOCTb PETUCTPALIUH TOJIBKO CHKATUS, 3aMeIeHUs
BpPEMEeHH, COXPAHSIOILErO, TeM He MeHee, OI0YKUTeIbHbIe 3HAYEHMUSI.
Henabnonaemocts o6patHoro (c yaaieHHeM OT PEeLUITMEHTA) ABHIKEHUS
(OTOHOB U, Kak CJIe/CTBUeE, ‘HEYIOBUMOCTb HACTOSILErO OTPULATEILHOTO
BPEMEHHU JIaIi OCHOBaHMe FOBOPUTH O SIKOOBI OHOHANPABJIEHHOH “cTpese
Bpemenn” Bo BcesleHHOI, MOCKOIBKY Halll MUP MOJIOKUTEIBHON MACCHI — 3TO
mup focBeToBbIX ckopocreit. Ho ysxe npu ckopoctu ceera (xapaxTepHoit st
9HEPTrOHECYIIUX YACTHLL) OTPULATENbHBIA NPUPOCT “HUBEAUPYeT BeCh XOf
MOJIOKUTENBHOTO BpemeHu. Bpems doToHoB 11 npounx wacrun, obnagaommx
CKOPOCTHIO cBeTa, obHysiercsa. Yactuia npuobpeTaer CBOHCTBA BOMHBL, Kak
661 “mMmynpTUIIMIUPYeTCs” B HECKOJIBKUX MeCTaX cpasy, 4To AAET JOTMYecKoe
00BSICHEHNE KBAHTOBO-BOJIHOBOTO [yalU3Ma 4acTHLl. A HeTOCTyTIHbIE
BU3yaJIbHOMY KOHTPOJIIO CBEPXCBETOBble 0ObeKThI Guarofapst csoeit
3aIpe/esIbHOI CKOPOCTH MOJLyYaloT HEKUii “0BeplLyT 0OpaTHOro BpeMeHH,
OTYEro MOCTOSIHHO HAXOJSTCS B HACTOSIEM oTpunaTeasaom (“‘mutycosom”)
BpeMeHM, HE3aBUCHMO OT BekTopa apmxenus. O6pasHo rosops,
CBEpXCBETOBOH ‘MyTellecTBEHHUK  CTAHOBUTCS HE TOJBKO “MoJoske Gparta’,
HO U MoJIosKe cebst camoro, nonajaet B cBoé cobersenHoe npouutoe. Mup
CBEPXCBETOBBIX CKOPOCTEH — 9TO MMP “KOCMUYECKUX HEBUAUMOK , MUD
MBBPALIEHHBIX IPUIMHHO-CJIEACTBEHHbIX OTHOLIeHNH. B kBaHTOBOI MexaHMKe
B obpatHOM (OTpULATEIbHOM) BpeMeHU >kuByT antudactuusl (npasumo CPT-
cummerpun). Vs antuseectsa, BUanmo, cocrout u “rémuas matepus’
Bcenennoii. To ectb, aHTUBEIECTBO, €CIU U “UCYE3JI0 , TO UCKIIOUUTEIHHO U3
MOJISL HALIETO 3PEHMS], YTO JielaeT BCSIKME PA3rOBOPHI O HAPYLIEHUN 3aKOHA
COXpaHeHHsI COBEPLIEHHO Gecc MbIcieHHbIMU. YenoBeKy He gaHO
BOCHpI/IHI/IMaTb “CI/IMMeTpH‘{Hb"‘/)[” MI/Ip HOCpe]lCTBOM CBOUX OpFaHOB ‘{yBCTB,
HO 9TO OTHIO/Ib HE O3HAYAET, YTO TAKOH MUP HepeasieH: KOCBeHHble MPU3HAKY
U JIOTMKa Belleil OAHO3HAYHO CBUMIETENBCTBYIOT B ero noiabay. Cremyer taxoke

YACHUTH, 9TO IIpEeACTaBJIeHNE 06 OTPpHLATEIBHOM BPEMEHU HE OIPOBEPraeT, a
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pasBuBaet u coseprenctsyer TO, KOTOpas CTAHOBUTCS 9ACTHBIM CJIy4aeM
HOBOH 0600IEHHON TeOpUH, MO3BOSIOIIE PA3PEIIUTh MHOXKECTBO
Hepel&HHbIX Mpobaem copemeHHoi dusnyeckoii Hayku. Tex cambrx,

pellleHre KOTOPbIX JaBHO yske “BHUceJso B Bosmyxe .

AnTHBCETeHHAS

Crares, Hanpasiennas B >xyHan "Heitue" no npepsapurensaomy
cornacosanuto ¢ copom Puuapnom Baiitmeepom, skc-npencenarenem Kiy6a

Henyrauneix ['ennes (nepeson ¢ acnepanTo)

Camas nonynsipHas B HacTOsLee BPeMsl KOCMosIorudeckas reopust 'Big
Bang" nim "Bonbmoro Bapeisa" — He cnmmxom-to ypauna. He aps eé cam
PUMCKU Nana NoXBaJIUJI: BIIOJHE-/e C IePKOBHOI JOTMOU coryiacyeTcs:
Hu4ero He 6buTO, a motom Bor ator cameriit "Bang!" ycrpowns. [lane — npore.
A BOT yu€HBIM — He BCeM HpaBHTCs. Benp ecan narxe momycTuTsb
cylecTBoBaHMe TBOpLA, cpady >Ke BOSHUKHET BOIPOC: & ITO XK€ TOTJA TAKOe
cam Bor, u otkyna on cam-rto Basuics? Tak uro, qya nayku Bor — nepcona
"Hon-rpara'. 3aTo mociie B3phIBa, y>Ke C CAMBIX MEPBBIX MUKPOCEKYH/, 3a
MCKJII0OYeHHNEM MasileHbKoro "Ho', 0 KoTopom moaske, Gosee UM MeHee
MOHATHO, KaK MPOMCXOAWIO CTPyKTypupoBanue Beenennoii (S. Weinberg.
The first three minutes, a modern view of the origin of the Universe, New
York: Basic Books, 1993). B o6mem — Huuero cBepxbecTecTBEHHOTO: B
LIEJIOM SHTPOIMSI HAPACTAET, HO, BCJIEACTBUE TOLy4€HHOrO B MOMeHT "B3pbiBa
3araca 9HEPruM, OTKJIOHEHHAS OT ITOJIOYKEHNS] PABHOBECHS CHCTEMA,
passusasce Henuneitno (P. Covency and R. Highfield. The arrow of time,
1990), naér nauano camoopranmayroummes 'mogcucremam’ — OT ATOMOB U
raJaKTHK /10 )KUBbIX OPraHU3MOB, B TOM 4uciie U Mmbicasmumx. Y Beé ke,
OCTaéTCs HesICHBIM, OTKy/Ia YK€ B3sJIaCh 9Ta KOJIOCcaabHas sHeprus 'Big
Bang"? IToxosxe, uro Bc& npoucxoaut ciaeayromum oopasom: Cyiuectsyror
BeuHo Bcenennas u Aatuscenennas. Orto He "craTuyeckoe" cocTosiHue, a
MEPUOMYECKOE UX MOSIBIIEHUE U MCIE3HOBEHMEe (AaHHUTHIISLS,
"B3ammoyHMUTOXKEHME') B MOMEHTBI BpemeHH, cootBercTBytomue 'Big Bang"

u/umm "Big Crunch". [Tono6uerit mpolecc Xopolio u3secteH B KBAHTOBOM



mexanuke. C. XOKMHT, HAITpUMep, MUILET, 9TO B TAK Ha3BIBAEMOM 'TIyCTOM
HpOCTpaHCTBe" HenpeprBHO BO3HHMKAKT 1 MICYE3arT Hapbl Bl/lpTyaJIbelX
YaCTHIL ¥ AHTUYACTHILL, KOTOPBIE MOSIBJSIOTCS] BMECTE, YAAISIOTCS APYT OT
ApyTa U CHOBa COMMIKAIOTCS, YTOOBI AHHUIMIMPOBATh — C BbIAEJEHIEM
onpepnenénnoro konnvecrsa oHepruu (8. Hawking. The illustrated a brief
history of time, Bantam Books, 1997). "Ilockonbky sHeprus He mosxer
CO31aBaTbCS M3 HUYEro, — MUIIET Aajlee XOKWHT, — OAMH M3 NapTHEPOB B
l_[ape gJacTua-aHTnu4yactTua mmeetT HO3I/ITI/IBHy}O, a Llpyr‘Ofx’I [ HeFaTI/IBHyIO

anepruio". Tak, no-supumomy, u B ciryuae cucremst 'Beenennas-

AHTI/IBCC.TICHHELH". HI/I 9TO MHOE, KaK CHJia INPUTSIXKEHUST MEXKYy 3TUMU ABYMSI

mMMpamu 00yCJI0BJIMBAET MPABUTALMIO, KOTOPast HPENSTCTBYET PACLUMPEHUIO
Bcenennoii, nauasmemycs ¢ "Big Bang", "crarusaer” Bce e€ 06bexTs,
WCKPUBJISIET TPOCTPAHCTBO U BPeMsl, TPUBO/S B KOHEUHOM UTOTe K

rensbexxuomy "Big Crunch" — B xoHe ouepennoro nukaa. [Ipu atom
Ly
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aHHUTUJISIIMS CHOBA HA€T Ty KOJIOCCAJILHYIO 9HEPIHUIO, C KOTOPOH HAYMHAETCS

passutue Beenennoii B nosom uukie — u tak "ad infinito". Tak uro us Tpéx,
[0 CHX [Op CUMTABLIMXCS paBHOBepositHbiMK moaeneit Dpunmana,
npaBomepHa | mopnens, sakperroit Beenennoit, Ho npenpexaemsiii ero "Big
Crunch" — ne xonen Bcemy, a nuib HoBoe Hauasto. Bepuémcs k KBaHTOBOM
mexanuke. CylecTByeT ClIO)KHAsI B3BAMMOCBSI3b MEXLY marepueit/
aHTUMAaTepHuel, TPOCTPAHCTBEHHOM CUMMEeTPHEeH M ABYMsI HaIlPpaBJIeHUSIMU
Bpemenun. OHa 3aKJIIOYAETCS B TOM, YTO €CJIM YACTHULbI 3aMEHUTD
aHTUYACTULAMM, IPOCTPAHCTBEHHBIE KOOPAUHATBL — MX 3€PKAJIbHBIM
OTpa’keHUeM, a HAITPaBJIeHNE BPEMEHN M3MEHNTD Ha TPOTUBOMOIOKHOE (13

6_ngyLu,eFo — B l'lpOIJ_[J'IOC), TO (Jpl/lsuqecxne 3aKOHBbI, KOTOPbIM NNOAYNHSIETCA

takoil 06bekT, ocranytcs neusmennsimu (C, P, T-invariance) (P. Covency and

R. Highfield. The arrow of time, 1990). B nape "Bcenennas-Aunruscenennas"

Cy]_LleCTByIOT, HO-BI/II:[I/IMOMy, 1‘[0/1061-11)16 K€ OTHOILEHUA: AHTI/IBCeJIeHHaS{
cocrout us antuseitectsa (onpenenenne cm. S. Weinberg. The first three
minutes), obiafgaeT oTpULATENBHOI dHEPrUel, sIBsgeTcs "3epKabHbIM
orpaxxennem" Hawme Beenennoit u gBrkercst (pasBuBaeTcst, CyIIeCTByeT)
06paTHO BO BpeMEHH, 4TO 0becreunBaeT CoOXpaHeHue Beex (PU3NIecKux
3aKOHOB B cucteme (B MpeAnuchBaemoii >ke teopueit 'Big Bang"

"cunrynspuoctu” Bee 3akoHbI TepsT Kpax). Y neiictBurenso, "obwas
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cymma" marepuu u sHepruu B nape "Bceenennas-AnTuscenennas', kak u B
nape "4acTuna-aHTMYaCcTULIA", OCTAETCS HEMBMEHHOMW, PABHOM HYJIIO, T.€., B
COOTBETCTBUU C | BaKOHOM TEPMOJUHAMUKMA — OCHOBHBIM 3aKOHOM IIPUPOAbL
— sHeprus (1 marepus) He co3aaéTcs N3 HU4ero u He ncuesaet. Cucrema
cywecrsyer BeuHo u He Tpebyer Cosparesns. Uro kacaercs 11 sakona
TEPMOAMHAMUKM, O HAPACTAHWUU dHTpONUM BO BeeseHHoI, TO OH, padymeercs,
TOXe CrpaBefauB — AJs BeesneHHOH, roe nporexkaloT HeoGpaTUMBble
MPOLIECCHI, KOTOPHIM CBOMCTBEHHO MOJIOXKUTEIbHOE HANIPABJIEHUE BPEMEHM —
u3 npouwtoro B Oynyiee. "Heobpatumocts — opHoHanmpasieHHOe pa3BUTHE
cucrembl ¢ npucyum eit Hanpassienvem spemenn’ (P. Covency and R.
Highfield. The arrow of time, 1990). Kax ussecrno, u knaccuueckue u
coBpemenHble (PU3UYECKUE TEOPUU NOMYCKAIOT 00a HAITPABJIEHUS BpEMEHN —
"saxon cummerpuunoctu spemenu’ (P. Covency and R. Highfield. The arrow
of time, 1990). Ourponus — QyHKLMs BpeMeHU: KOrza Bpems UAET U3
NpoLUIOro B QyAylliee, HTPOIMS C TeYeHUEM BPEMEHHN HAPACTAET, KOI/a JKe
Bpems "MeHsieT 3Hak', HAMPABJISAACH U3 OyAYLIEro B NPOILJIOE, SHTPOIMS,
COOTBETCTBEHHO, Mazaet. 1.e., B AHTUBCeJIeHHOM, cocTosIIeil n3
aHTHBELIECTBA U CYLLECTBYIOLIEH 0OpaTHO BO BPEMEHU, SHTPOIMS [IOCTENIEHHO
CHMDKAETCsl, COXpaHsisl, TAKMM 00Pa3oM, NAea bHYI0 CHUMMETPUYHOCTD BCEX
napamerpos napst "Bcenennas-Antuscenennas’ — B moboit moment. Mrak,
BpeMsl, KOTOPOE, COIACHO DUHIITeHHY, criocoOHo "samenstbes", oueBUAHO,
"ocranasnusaerca" B moment "Big Bang'/'Big Crunch", u — menser coé
HampaBJeHNe Ha IPOTUBOIOJIOKHOe — B AHTHBCeneHHOMH. T.e. Bpems, kak u
Npoule KOOPAMHATHI, UMEET /IBa HAIIPaB/IeHUss — B 06e CTOPOHBI OT HyJlsl.
BosmoyxHo (1 10rM4uHO), MCKPUBIIEHHOCTb IIPOCTPAHCTBA TAK)Ke CIIOCOOHA,
nocruras max. B 'cuHrysnspHoctu', npuobperats B AHTHBCETeHHON
"HeraTMBHOe 3HaueHue", KOrza NPOCTPAHCTBO Kak Obl "BhiBOpaunBaercs',
M3rubasich He KaK MOBEPXHOCTD 1Iapa, a Kak 'MoBEPXHOCTH cequia', BepHee,
KaK BHYTPEHHSIsI IOBEPXHOCTb LIapa — "8epKajibHOe oTpaskeHue"
xondurypauuu Beenennoit. Murepecto, uro umenno raxoe, "cennoobpastoe”
VCKpPUBJIEHUE IPOCTPAHCTBa, TPeQyeTcs, 1o MHeHMIO psina aBTopos (S.
Hawking, nanpumep) nusist myremectsuii "o6patHo Bo Bpemenu’.

HPI/IBO)Ky 3A€Ch NMeEpEeBO XOKI/IHI‘CKOI‘O JIMMEPUKa:



88

"Hama, o nposeuuyy "Ymuauua',
Xoresa npoexars o yJIuIe,

Ho muanace npu atom

Caepx cxopocru cBera,

W Bor nHakasanbe 3a aT0:

Jlama BHOBb y pofHOro noabesaa,

3anouro, yBsl, 10 orbe3aa.”

[TockonbKy 7151 MaTepUaIbHBIX OOBEKTOB MPEBbILIEHNEe CKOPOCTH CBETa
HEBO3MOXKHO, TO nopobusie "adpdexTnl", no-BuaMMOMY, TpeporaTusa
AHTUBCENEHHOH, €€ BUPTYalbHbIX YACTHULL U COCTOSIIIMX U3 HUX 0OpasoBaHMii.
Opnnako u Bo Beenennoit, npu ckopocTsx, GIM3KHUX K CKOPOCTH CBeTa,
ITPOUCXOAAT HEKOTOPBIE BeChbMa MHTepecHbIe sBiaeHns. Kak ussectHo ua
KBaHTOBON MEXaHWKM, BOJHA W 4aCTULA — /(BA PA3JIMIHBIX ONPEAETEHNS
OIHOM U TOU >Ke CyIIHOCTH. I BoticTBennas npupoaa 4aCTHUIL
JE€MOHCTPUPYETCS B TAK Ha3bIBAEMOM "9KCIIEPUMEHTE C ABOWHOM Liebio":
Ecnu cBer (aseKTpoMarHuTHBIE BOJIHBI) IPOHUKAET Y€PE3 [ABE Y3KUE IIETN B
Hperpajie Ha PErMCTPUPYIOIINN SKPaH, HA HEM BO3HUKAIOT MOJIOCHI
uHTepdEepEeHIIY, YTO eCTECTBEHHO /Il BOIHOBLIX npoueccos. OGHapyuioch
TaK’Ke, YTO MPH 3aMEHE UCTOYHMKA CBETA NCTOYHMKOM 4aCTHUL, HATIPUMEP,
AJIEKTPOHOB, MOCHIJIAEMBIX CTPOTO MO OAHOMY, Ha 9KPAaHEe CHOBA MOSIBJISTIOTCS
uHTepQepEeHIIMOHHbIE MOJIOCh], XOTS eCTECTBEHHO OBLIO GBI OXKUIATH, UTO
KasK[bli J1eKTPOH NpoiaéT mmbo uepes oaHy, 1ubo uepes APYTYIO 11esb. Y30p
>ke MHTepdepeHLIMU CBU/ETENBCTBYET, YTO JIEKTPOH MPOXOAUT B 0be Lieau
onnospemenno! OTcrona 6bUT criesIaH BBIBOJL, YTO IEKTPOH — HE TOJBKO
yacTuua, Ho u BosHa. Kakum mosker 6biTh 00bsicnenue nogo6Horo denomena?
Kak nsBectHO 13 "MBICINTENBHBIX 9KCIIEPUMEHTOB', TPU CKOPOCTSIX,
IPEBBILIAIOIMX CKOPOCTb CBeTa, 06beKT mosket "cam cebst obornars” ("dama,
o npossuuy..."). Bugumo, npu ckopocTsix, paBHBIX CKOPOCTH CBETa, MOXHO
"camoro cebst gornats'. "JIobast yacTuLa ¢ MacCOi OKOsI, PABHOH HyJII0, —
mumer C. Baf/’m6epr, — Kak Cl)OTOH, HEUTPUHO WM TPABUTOH, ABUYKETCSI CO
ckopocTbio cBeta. MartepuasnbHbie jke 4aCcTHIBI NPUOIMIKAIOTCS K CKOPOCTH
CBETa, €C/IM UX 9HEPIUs B 3HAYNTEIPHON Mepe CPaBHUMA C 9HEpPruei

HOKOSI Tncz, rae M — macca nannoit vactuust" (S. Weinberg. The first three
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minutes). BosmosxHo, uto Takas yacTuua, ABUTasich CO CKOPOCTBIO. GIMBKOM K
ckopoctu cBeTa, "orousist camy cebs', kak 61 yasausaercs', HaxoaACh B
"IByx mecTrax cpasdy', 10-COCEACTBY cama ¢ COOOM, T.e. II0JLy4aeT BOZMOYKHOCTb
OZHOBpPEMEHHO NPOUTH B 0be 11esH, co3aasas uHTepgepeHLIMOHHBIN y30p, 3a
uro u nosyyaer "cratyc" Bonnbl. Kax nssectHo, aymna BosiHb 06paTtHO
[POMOPLUOHAIIBHA MACCE YACTULIBI, YTO BIIOJIHE JIOTMYHO, TAK KaK YaCTHULBI C
Gonbiuett maccoit TpyaHee "pasorHars” mo ckopoctu cBera. KBanrosanwe xe
SHepFI/II/I, T.€. TOT C])a,KT, qTO SHepFI/IH (3HeKTpOMaFHI/ITHbIe BOJIHbBI — CBET,
HaTNpUMep), UCITyCKAeTCs He CIIJIOMIHBIM MOTOKOM, & KaK Obl OTAe bHbIMU
nopuusimu, "KBanTamu' — 3aKOHOMEPHBIA PE3YJIBTAT TOTO, YTO POTOH —
npes/ie BCEro 4acTULA, XOTsl M ABUYKETCs, 0bJaaaas Maccoi Mokosi, paBHOM
HYJII0, CO CKOPOCTBIO CBETA, KOI/la BOJHOBbIE CBOIICTBA Hauboulee SIpKO
Beiparkensl. Y cnoBa — kocmosorus. CymecrsoBanne AHTHBCeTeHHON He
MPEACTABISAETCS TAKAM YK HEBEPOSTHBIM, €CJIM BCIIOMHUTD OMUCAHNE
ycaoBui B nepBudHoit Beenennoit — B nepsoie momentsl nocne "Big Bang'.
"Buauane, — muuryt V. Hukoncon u I1. Myp (I. Nicolson and P. Moore. The
universe. Equinox, Oxford, 1985), — npoucxoausno nocrosinnoe cosnanue n
B3aI/IMOyHI/IqTO)KeHI/Ie JacTUl 1 aHTN4YaCTHUIL. SaTeM ... BOBHUK KpOU_Ie“IHb"‘/)[
nepeBec 4aCTULL 110 OTHOLIEHUIO K aHTUYACTULIAM — I10 IPUYUHAM, KOTOPbIE
[OKa ell§ OKOHYATEJIBHO He SICHBI! — TO camoe majleHbKoe "'Ho', 0 KoTopom
yHOMI/IHaeTCH Ha HepBOﬁ CTpaHI/Iue. qTO6bI paso6paTbCﬂ B an/IqI/IHaX TAKOIO
nepeseca, 0OpaTUMCsl CHOBa K KBAHTOBOI MexaHuke. KBaHToBas mexaHuka
YTBEPIKIAET, 9TO Ka’K/asl YaCTHUIA MMEET CBOIO Mapy — aHTHYaCTHILy. 3/eCh,
OYEBMIHO, UMEETCS B BUAy Kakabii "kiaace wacrun'. Ho, ecsim Bocnpuaumars
aTO yTBepK/ieHne bosee OyKBaIbHO, T.€., YTO UMEHHO KayK/1asl OT/lebHas
4aCTUIA UMEeT CBOKO 'Mapy' — aHTUYACTHIy — a MUMEHHO 9TO W IPOUCXOIUIIO
BHadaJse, B "romoreHHom cyne" nepsuunoii Beesennoit (cm., Hanpumep,
S.Weinberg; I. Nicolson and P. Moore), To M0HO NpPeiNON0XKUTh, YTO, €CAH
Bo Bcesnennoit 06pasyercs u3ObITOK YaCTUL, 3HAUUT, TA€-TO HAKATIMBAETCS
TaKoH->ke U3OBITOK aHTHYACTULL. T.e., KOrJa ¢ MOHMYKeHUEeM TeMIePaTypbl
(mocne "Big Bang") naunnanocs crpykrypuposanmne Beenennoit n
MaTepHUasbHBIE YaCTUIBI 0ObeMHAIACH BO BCE Gostee u bosee Cl105KHbIE
KOMIIJIEKCBI, TOYHO TaK ke MPOMCXOANIA U KOHITIOMEPALUS AaHTHYACTULL B

AHTHUBEILIECTBO, B AHTHBceHeHHy]O. Takoe CTPYKTypUpOBaHUe (06benuHeHne ¢
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"cebe nogobHBIMU") NPENSTCTBYEeT MOMEHTAIBHON aHHUTMIISILIUY YACTHLL C
anTHuacTunamy, otaanser eé — ot "Big Bang" o "Big Crunch" — na
munnuapapt aet! Vlcxopns ns BbIensnoskeHHOTo, MPeCTaBISETC ST JJOTMYHBIM
3aKJIIOYUTH, uTO Beenennas — cymma Bcex yacTul, — HeM36EKHO AO/KHA
NMETHb CBOIO l_[apy —_— CyMMy BCe€X aHTH4YaCTUL[ — AHTI/IBCeHeHHyIO. B TAKOM
obbexte — "AnTHBCeNeHHON" — HeT Huuero "cBepxbecTeCTBEHHOTO".
BupTtyanbHble 9acTHLBIL, M3 KOTOPBIX OHAa COCTOMT, KaK M3BECTHO, HE
yJ1asausatorcs gerexropamu. Ho cymecrsoBanue antuvacuy
MOATBEPK/IAETCsl MX BIMSAHUEM Ha MaTepHaJbHbIe YACTULbl — Ky/la KaKUM
3aMeTHBIM BJIUSIHUEM — BIUIOTH 1O AHHUTHJISILIMU MOCJTIeTHUX. TaK 1
Anruscenennas — npuuusa rpsayiero "Big Crunch" — peasbna, nockonsxky
onpenensommm obpazom BiMser Ha Haury BeenenHyro — e BO3HMKHOBeHUeE,
pasBUTHE — [0 MeJbYAHIIMX TOAPOOHOCTEl — ABUIKEHHUE BCeX e€ 0ObEKTOB
(110 reone3NIeCKNM KOP3UHAM B M30THYTOM 4-X MEPHOM ITPOCTPAHCTBEHHO-
BPEMEHHOM KOHTHHYYMe), €€ KOHeLl U [10C/Ie/lyIollee IOBTOPEHUE LIUKIA.
Me>xny Bcenennoit u AHTHBCeIeHHOH CyIIECTBYIOT YKECTKHME PELUIPOKHBIE
cBsa3u. BestencTBre B3aMMONPOTHBOIOIOKHOTO HANIPABJIEHNSI BDEMEHU B HUX,
cobbiTHE, KOTOPOE JOMIKHO Npousoiitn Bo Beesennoit "sasrpa’, yske
npousonuto B AHTUBCeneHHOI — "Buepa’, u Haoboport. T.e., Ham mup
oIpezesisieT NPOLIOE BUPTYAJIbHOTO C TOH >Ke HeU30esKHOCTbIO, C KOTOPOii
BUPTYyaJbHbI MUP onpesesser Oyayiee Hawtero. B atom BupTyassHoM,
"MHUMOM" MMpe, CylIeCTBYIOeM OOPAaTHO BO BpEMEHH, [1e/aeTcst
OINpaBAaHHBIM TPUMEHEHNE B pacdéTax MHUMBIX arcel. "Munmoe Bpems —
Bpems1, uamepsiemoe npu nomoin maumeix yucen" (S. Hawking, The
illustrated a brief history of time). Muumebie uncna faBHO MCTIOABL3YIOTCS
MaTeMaTMKaMHM MpH pemennn kocmonorndecknx danad (C. Xoxun, P.
Ilenpoys u ap.), HO MPMEM BTOT CIUTAIICS AO CHUX MOP UCKYCCTBEHHBIM, XOTSI
C. XokuH u ormedaet: 'BoamorkHO, TO, 4TO MBI Ha3bIBA€M MHUMBIM
BpemeHeM, daxTuuecku Gonee dpyHaameHTansHo, dem peanstoe” (S.
Hawking, The illustrated a brief history of time). Mcxons us
BbIIEN3JI0>KEHHOTIO, HpaBI/IHbHee 6y£[eT 3aKJIIOYUTh, Y4TO MHMMOE BpeMH, BO
BCSIKOM cilyuae, He MeHee pyHIaMeHTaIbHO, yeM peanbHoe. [Ipocto, mup
OKa3bIBAETCSl CJIO’KHEE, YeM MBI ero cebe 10 CHX MOp MPeACTABJSIM — POBHO

"saBoe", Ha AntuBcesennyto. V Torpa on BeueH, HeMcTpeOUM, 3aKIIOUEH cam
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B cebe, He Tpebyer Cosparess, a AULIb MOBTOPsIET GECKOHEUHBIN LIMKJI
cocrosiHul. BoamoskHo, AHTI/IBceJleHHyI-O, rje 9HTPOIMUSI MafaeT, a,
CJIe[OBATENILHO, HAPACTAET HETPHTPONUS, APYTUMH CI0BaMM, — UHQpOpMALMs
(K. ennon, M. Ipurosknn, JI. Bpumosn), nomyctumo cuanrars
I/[HC])OpMaL[I/IOHHbIM MI/IPOM KOMy-TO MOXKeT InoKa3aThbCsd 3aMaHYNBbBIM
Ha3BIBATHL 2TOT UH(DOPMAIIMOHHDIH, BUPTYyaabHbIi Mup "GoxecTBeHHOI"
cyberanumei, Hekum Bricium pazymom, B KOTOpoM-/ie onpeesieHo Halue
6ynywmee. Hy, uto sx. D10 — neso Bkyca. Xo4y TOIBKO 3aMETUTb, YTO
MoauThes Takomy Bory GecnionesHo: nofo6Hble pennpokHble cBsidu 'mupa’ ¢
"anTuMupom" SBJSIOTCS MTPOCTO CJIEACTBUEM CNOCO0A CYIIECTBOBAHMS
CHUCTEMBI, OITPEAESIOTCS YETKUMU U HEU3MEHHbIMU PUSUUECKUMH 3aKOHAMU
u "oGrkanoBanmio" He mopresxar. MOXKHO, KOHEYHO, COYKAJIETh, YTO HAIIA
"cBOGOAA BOM" ABJSIETCS, CTPOrO FOBOPSI, JIUIIb UIIO3UEH B 9TOM >KECTKO
00y CI0BIEHHOM IPUYMHHO-CJIEACTBEHHBIMH CBS3SIMU MUPE, HO, BCIEACTBUE
Io/IHeliell HeBO3MOXHOCTH /ISl HAC IIPeAyrajaTh IPsiayLIue CcoObITHSI, K
aToM "Mi03un' CieyeT OTHOCUTBCS BIIOJIHE cepbéaHo. S sxe xouy nniub
noeropurts Besten 3a Crinnosoit: "bor ects [pupopna". Her embicna nekars
9TO-TM00 BHE eé. HoueM_y ske Tena AHTUBCEJIEHHOM 10 CUX nop He (988471
sapeructpuposansl yuensimu? [lonpoGyem pazobparbcs B aTom Borpoce.
N3BecTHO, 94TO B KOCMHMYECKOH IIKase TOHATHS MPOCTPAHCTBA M BpEMEHH
Hepa3prBHO CBsA3aHbI }:[pyr‘ C prFOM: paCCTOHHI/Ie Me)K]:w He6eCHbIMI/I TEJIaMU
MBI U3MEPsIieM BPeMeHeM, KOTOPOe HeOOXOAMMO CBETY JJIsl ero MPeofoIeHUs.
NaBecTHO Tak>Ke, 9TO BOJHA CBETA, PACIPOCTPAHSISCH OT UCTOYHUKA,
HanpasJsieTcs: Kak K HabiozpaTeso (MpsiMoii CBETOBOH KOHYC), TaK U IPOYb OT
Hero (oGpaTHBIN cBeTOBOI KOoHyC). Ecin momeHT oThenbHOM BCHbIIIKY
NPUHSATB 38 TOYKY OTCYETA, TO HATIPABJIEHHE IBU KeHUs (POTOHOB B MPSAMOM
KOHyCe €CTECTBEHHO CUUTATb HOJIOXKUTEIBHBIM, & B 06paTHOM —
OTpl/ILlaTeJIbeIM. COOTBeTCTBy}OLLlI/Ie N3MEHEHUsA rIpeTeprIeBaeT nu BpeMﬂ: B
00OpaTHOM KOHYCe OHO, B OTJMYHE OT NPSMOro, IPMOOPETAET OTPULIATEIbHBIE
3HAYEHMUs], TOCKOJIbKY JI000i NOCAeyIOMI yHKT OTHECEH B Goslee AajleKkoe
l‘IpOLLIJ'Ioe, gyem Hpe}lb[,utyﬂ_ll/lf/‘i — Ha 6OJII)LLIee YUCJIO CBETOBBIX JIET OT
na6monaresns. T.e., B 06paTHOM KoHyce (POTOHBI ABMMCYTCS OOPATHO BO
BpeMEHU — U3 OyAYLLEro B MPOLIOE — B OTPULIATENBLHOM BPEMEHHOH LIKaJe.

CO6CTBeHHO, JZLBI/I)KyU_lI/[MCH O6paTHO BO BPEMEHU MOXKHO CYHTATh JI]O60ﬁ
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00BEeKT, yAATAIOMUIICS OT HAGIIOAATES: UMEHHO MOITOMY 3aMeUISIeTCs] Bpemst
ITpoBenem Hekuil MbICIUTENBHBIN 9KCiepumeHT. [JJomycTm, ckopocTs
KOCMOHABTa paBHa TIOJIOBUHE CKOPOCTHU cBeTa (B MBICTUTETBHOM
9KCIEepPHUMEHTe BCe BO3MOXKHO). Torna, ABUrasch 06paTHO BO BpeMeHH,
pomycrum, 10 e, on npeonosesaer paccTosiHue B 5 CBETOBBIX JI€T, T.€.,
nonanaer Ha 5 JIeT B NPOLIOe 10 CPABHEHUIO C 3€MHBIM BPEMEHEM, U [IOJIKEH,
CJIe[l0BaTEIbHO, OTBECTH CBOM Yachl Ha 5 JteT Hasan:

10-5=5

OTo 03HAUAET, YTO BPeMs KOCMOHABTA OCTAJIOCh OJ0KUTEIbHbIM, XOTS U
sameunioch Basoe. Ecin ske cCKOPOCTb KOCMOHABTA paBHA CKOPOCTHU CBETa,
OH fo/KeH GyfieT, MyTelnecTByst 0GPaTHO BO BPEMEHH, OTBECTU CBOU YaChI
Hasaji POBHO Ha CTOJIBKO JIET, CKOJILKO OH TTPOBEJ B Iy TH:

10 —10 =0,

T.e., BpeMs /ISl HEero Kak Obl OCTAHOBUJIOCH: B MOMEHT 3aBEpILIEHUS OJIeTa
KOCMOHABT OKayKeTCsl B MECTe COMPUKOCHOBEHMsI BEPLIMH MPSIMOTO U
06paTHOro KOHYCOB, B oNULEHTPe BoaHbl. V], HakoHew, ecau cKOpOCTb
KOCMOHABTa MPEBBICUT CKOPOCTH CBETA, — CKAa’>KeM, B/(BOE, — OH NOMAJEeT B
obpaTHbIii CBETOBOI KOHYC, B oTpuLaTesbHoe Bpemsi! Bpems kocmonasra
M3BpALIAeTCs], UAeT BCIATh, T.K. 32 10 seT mytn on otsBoanT uace Ha 20 et
Hasas:

10 —20 = —10

T.e., npencrasaenne 06 OHOHANIPABIEHHOM BPEMEHU COXPAHSIETCs , 110~
BUANMOMY, JIMIIb HOTOMY, YTO [JIsl MATEPUATBHBIX OOBEKTOB HEBOZMOYKHO
JOCTH>KEHME CKOPOCTH CBeTa, a Tem bosiee — e npesbienue. Jlio6oii sxe
00BEKT, ABUKYLIMICS CO CKOPOCTBIO, MEHBIIEH CKOPOCTH CBETa, PAHO MIIN
MO3/HO GyeT HACTUTHYT CBETOBOI BOJIHOMH, KOTOPasi, OTPa3UBLINCD OT HETO,
BepHeTcs K Habmoaaremo. IMbl cHoCOGHBI BOCTPUHUMATD JIUIIb CBET, VY LA
K HaM, Monajaoumii Ha ceTuaTky rmasa. Ceer ske ua o6parHoro koxyca
MokeT ObITh 3aUKCHPOBaH HabII0AATEIEM UCKIIOYMTENBHO B TOM CJIyyae,
€CJI OH OTPA3UTCS OT Kakoro-nmubo, BeTpeueHoro Ha myTH, obbexra. V1 Torna
aTO CHOBa OyieT MPAMOI KOHYC CBeTa — HO y’Ke OT APYroro UCTOYHUKA: BCe
HebecHbIe Tesla CBETSTCS, Kak U3BECTHO, TM60 CBOMM, MO0 OTpaskeHHBIM

CBE€TOM, 1 B 9TOM CMBbICJIE€ SABJISIOTCSH IJIsT Ha6JIIOHaTeJIH CaMOCTOATEJAbHbBIMU
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ucrounukamu cseta. CTOUT 71 yAMBIATECS TOMY, YTO, PACCMATPHBAS JIFIITb
CBET, l/[ﬁ[‘yu_ll/ll.;l B OAHOM HanpaBJIeHI/II/I, Mbl U BpeMﬂ oL eHHuBAaeM, KakK
onHoHanpassaennyio sesnunny?. OnHako, 03HaYAET 11 BTO, YTO B KOCMOCE He
CYIIeCTBYeT 06bEKTOB, CTIOCOOHBIX IBUTATLCS B OTPUIIATETLHOM BpeMeHN |
Bogce ner. OTo sumIb 03HaYaeT, YTO TaKue OOBEKTHI HE MOTYT GBITH

O6OHAapy KeHbl ACTPOHOMAMU: MTOCKOJIBbKY UX CKOPOCTb NPEBBIIIAeT CKOPOCTh
CBeTa, CBeTOBAasl BOJHA X HUKOT/A He HACTUTHET U He OTPA3HUTCS OT HUX —
KaK Obl JABHO HU HAYAJIOCH, U KAK ObI JIOJITO HU MPOJIOYKATIOCH X [BHIKEHHE.
CyuiecTBoBanye TOAOOHBIX OOBEKTOB MOATBEPHK/IAETCS JTUIIb KOCBEHHBIMU
nauabiME (cm. Beimre). He BoisbiBaet, Bipouem, comHenus ToT BakT, 4to
obpasoBaBuecs B MepBUYHON BceeHHOI aHTHYACTHIIB HUKYAa He MOTYT

— OKazaJlach HEBO3MO>KHOM, TaK KaK MOCJEIHUE U TIO Celf IeHb CYIIeCTBYIOT B
o0bexTax maTepuanbHOi BeeeHnoit. AHTHYACTHIIAM OCTABATIOCH JIUIITD,
Cprl‘Il‘IIdeBaBLLII/ICb 10 UX le/IMepy, 06pa30BaTb TeJaa AHTMBCeHeHHOﬁ. HO, B
TO BpeMmsl, KAK MacCa — Mepa MHEPTHOCTH, AHTUMATEPUAJbHbIE 0O0bEKTHI
nproGpes, Io-BUAMMOMY, HeOOXOMIMMYIO TIOABUKHOCTD, KOTOPAs TIO3BOISET
M yCl‘IeLLlHO H36eFaTb HpI/ICTa,III)HOFO BHUMAaHUSA aCTpOHOMOB, 663 yCTa-JII/I
WILYIIMX TeMHOe BelecTBo Bo Beenennoit. O6beKTh, KOTOPbIE ABUYKYTCS CO
CKOPOCTBIO, TIPEBBIIAIIIEl CKOPOCTh CBETa, BCET/IA OCTAIOTCS B 0OpaTHOM
CBE€TOBOM KOHyCe, B CBA3U C 4eM B HpI/IHuI/IHe HE MOFyT 6])IT])
3aperucTpUpOBaHbl 3¢ MHBIM Habonarenem. A UMEHHO UX COBOKYITHOCTb U
npencrasiser coboit AuTuscenennyro. Heo6xomumo mogdaepkHy TS, 4T0, KOTAA
peus unet 06 0ObeKTaX KBAHTOBON MEXaHUKH, T/ie HAOIIOAATe b HAXOMUTCS
KakK 6])[ BHE€ CUCTEMBbI U CHOCO6eH, l‘lpl/l MN3BECTHbBIX yCﬂoBYIﬂX, peFI/ICTpI/IpoBaTb
MPOUCXONsAIIee KAK B MPSIMOM, TAK U B OOPaTHOM KOHYCaX, CJIeIyeT OBITh
0c060 OCTOPO>KHBIM TTPH KIACCUPHUKAIINHI YACTHIL: BO3MOYKHO, TTOfICKA3KOL
31eCh MOXXeT Cﬂy)KI/ITI) HaJnu4yuve njaimn OTCyTCTBI/Ie y O6'beKTa MAacCcChI IIOKOs1, a
TaK>Ke Takue CBOMCTBA, KaK 3apsij U cnuH yactuusl. Y nakonew, e noromy
au POTOHBI, HTA MOrpaHUYHask CybeTaHuus, MOTyT ObITh camu cebe

AHTMYACTUIIAMU, YTO CIIOCOOHBI MocemaTh 0ba atu mupa?

X.B. B-JI.
15 nexabpsa 2000 r. — 12 mapro6ps 2050r.
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Inst sapyOxu Ha KOpe U IpeBecHHe MO3ra

1. Habnropatesns BUAUT TOMBKO CBET, HOMABIIMIA HA PELENTOPHI T1a3a.
[TockonbKy Besikasi BCObILIKA TPOUCXOAMT paHblue, yem eé yuasat (poronam
TpebyeTcst Bpemsl, uToObI ,06paThCs 10 HAbII0AATES), SICHO, YTO ABUKEHUE
doronos k HabmonaTento HanpasieHo us "panbiie B noaxe'" (U3 MpoULIOTO B
Gynyuiee).

2. Korpa >xe cBeT MCTOYHMKA HATIPABJIEH MPOYb OT HAOIIOAATES, TO
ynansoumecs: poTOHBI BU3yabHO He pukcupytoTcs Boobue. Kpome Tex
CJLydaes, €CJIU MO IyTH OHU JOTOHSIT KAKOH-1100 06BEKT U, OTPA3UBLIMCH OT
HEro, BEPHYTCs K HaO/I0aTesNo.

3. qu AJaJible d)OTOHbI yCHe}OT yﬂeTeTb Hpo‘{b A0 MmecTta (MOMeHTa)
oTpaskeHusl, Tem GoJIbllIee PACCTOSIHUE UM HALO Oy/leT MpeofoieTs, YToobl K
HabJoaTeNo BEPHYTHCS, T.e. Ha BO3BpalleHue notpeQyercs 6osblie
BpeMeHl/l.

4. 3nauur, ynanenue GpoToHOB OT HabIOATENS COBEPIIAETCS OOPATHO BO
BpemeHu (M3 Qy/ylUero B MPOLLIOE), KOTAA Kay/Ibli MOCIe/LYIOLUii Iy HKT

HaXOIUTCS Fny6>Ke B IIPOIIJIOM, Y€M IMPeIbILy M.

OUHIITENH, CKPUIIKA 1 HEMHOYKKO HEPBHO

Munbie gamsl u rocnioaa, Beicayiaiite mens eue pas! S u ceituac, kax
l‘lpex{ﬂe, py‘lalOCb 3a CBOM CJIOBA, yTBep)K]laﬂ, 9TO MBbI BbIHy)K}leHbI cyuTaThb
BO3MOXKHBIM MEXaHU3M Iepeadyy CUrHAJIA, IPY UCTIONb30BAHUU KOTOPOTO
AOCTHUTaeMO€E IeHCTBUE MPEALIECTBYET IPUIMHE. DTOT PE3YJIBTAT HE COAEPIKUAT
HMKAaKMX JIOrnueckux npotusopeunii! Teopus Bamero nokopHoro ciayru
[IPOBO3IVIALIAET OTHOCUTEJIBHBINA XapaKTeP BPEMEHU, PA3MEPHOCTb KOTOPOIO
HepaspbIBHO CBSI3aHA CO CKOPOCTSIMU TepeMelleHUsi 0OBbEKTOB B
mpoctpanctee. OTroockamu MOMX el BOLITU B 0OUXO/ Pa3MbIIIIEHUS 1
IIYTKU 1O TOBOLY 0xuaaemoro 3¢ deKTa BO3MO>KHOTO MPEBLIIEHUs] CKOPOCTH

cBeTa. HaHPI/IMeP, CUMITATUYHBINA JIMMEPUK KOJIJIETU XOKI/IHI‘aZ
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"Nama o mpossuiyy YmHULIA
XOTeJla MPOeXaTh MO YIIHLE,

HO MYajach IPU 9TOM

CBEpX CKOPOCTH CBeTa,

¥ BOT HAKa3aHbE 3a JTO:

[ama BHOBb y POJIHOTO MOIbE3Aa —

3a/10JIr0, YBBI, 10 OThe3Aa".

Cam g HUKOT/Ia He COYMHSI CTUXOB, O/{HAKO C Y/IOBOJIbCTBUEM OLLEHMUIT
ocTpoymue aTux ctpok. U ceronns, Habsrosas Baluy HEyMOIIHbIE CHOPBL,
CYUTAIO CBOUM JOJIIOM IOAYEPKHYTh, YTO PE3YJ/IBTAaT, MPEeALIeCTBY IO
NpUYMHE, MOSIBJASETCS UMEHHO ITPU CBEPXCBETOBBIX CKOPOCTAX: 0OBEKT
LOCTUraeT LieJIM paHblle, yem oTrnpasJsiercs B yTb. OH nonagaer B npoLuuioe,
[epeMeIlasiCh B U3BPAIIEHHOM, OTPULIATEIbHOM BpemeHu. L oBopurs, uro
Teopus DUHIITEHHA TKOOBI 3aITpelaeT CBEPXCBETOBbIE CKOPOCTH He MPOCTO
HEKOPPEKTHO, HO U coBeplieHHo Heserno. Kak 1 cBeToBble, OHM HEBO3MOYKHbBI
UIsT 0OBEKTOB, 00JIAJAIOIIMX [TOJIOKUTEJIBHOM MAaCCOM TTOKOSI, HO 9TO
06CTOSITENLCTBO, YBEPSIIO BAC, SAIBJISIETCS TOJIBLKO YaCThio ob1eit, Kyna 6omee
cnoxxHoi kaptunbl. Hanpumep, Bce 6eamaccoBble, sHEProHecylMe YacTULbI
ABUYKYTCS CO CKOpPOCTHIo cBeTa. VI mpu aTom 06s1agaioT BOJHOBBIMM
CBOICTBaMU, TO GUIIb, CIOCOGHOCTBIO B OJIHO U TO YK€ BPeMsl HAXOAUTHCS B
HeCKOJbKMX MecTax cpagdy. [l[puunHa u ciencTBre 0HOBpEMEHHB,
CUHXPOHHBI [JIs1 CBETOBbIX ckopocTeil. B usspaiuentom e, obparHom
BpemeHH, >kuset, nogunHsscs npasuiay "CPT-cummerpun" antusemecrso —
BeposTHee Bcero, obanaroliee npeackasantoi Jupakom raxuoHHoi,
MHMMOH, Maccolt. 3anpesiesibHasi CKOPOCTb CBEPXCBETOBOIO OOBEKTa MEHsIeT
MmecramMmu an/I‘{I/IHy " caencrBue. MHe O4Y€eHb >KaJb, 4YTO BbI, COBpeMeHHbIe
yUeHble, HACTOJIBKO POOKH, UTO CTAJIKMBAsCh B CBOEil paboTe ¢
HECOMHEHHBIMH, IYCTh M KOCBEHHbIMH, NPU3HAKAMU MPEBBILLEHUS] CKOPOCTH
CBeTa, BMafiaeTe B COBEPIIEHHYIO MPOCTPALUIO M CAMM e OTKPEINBAETeCh OT
Pe3y/bTaToB COOCTBEHHBIX dKCepUMeHTOB. Vnu npusymbisaere um 10
CMeLLIHOTO HecypasaHble 0ObsicHeHuUs, Boobpaskast, OyATO B NPOTMBHOM CJlyyae

Bbl HEHAPOKOM OIIPOBEPrHETE CTapuKa AJ'Ib6epT3,. H O4YEeHb TpOHyT CTOJIb
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TPEeNeTHBIM K cebe OTHOIIEHMEM , HO UCTUHA Iopoyke. 3aTIOMHHMTE:
06Hapy>1<eHy1e CBEPXCBETOBBIX OOBEKTOB HU B KOEH Mepe He OpOBepraer
Teoputo Ornocurensnocru! Hanporus, st Tonbko nopaaytocs Bmecre ¢ Bamu
TOMY, 4TO BBIIIECTOBAHHOE MHOIO JeTHIIle — UJesi OTHOCHUTEJbHOCTH BPpeMeH!,
MOJLYYUT, HAKOHELl, CBOE 0XKUAAeMOe PasBUTHE U JOCTOMHOE JOrMYecKoe
3aBeplueHue. A Tenepb, MOJIOAbIE APY3bsl, BAL IOKOPHBIN CJIyTa XOTeJ ObI
ChIrpaTh BAM Ha CKPUIIKE He6onbmy10 COHATy — CJIyLIATh BTy
0YapOoBAaTEJIbHYIO BELIUILY KyJa MPUsITHEE, YeM A0Jrue U IyTaHHbIe

pacCy >KAeHusI CTaporo dmsyuca. Beny rnaBroe B Mupe — mpocrora u

U3SIecTBo |

Mos xapTuna mupa

1. B mupe cymectByeT paBHOE KOJIMUYECTBO YACTUL] U AHTUYACTHULI.

2. Ob6uias cymma MaTepuM U 9HEPTUM paBHAa HYJIIO.

5. KOCMI/I“IeCKI/Ie O6'beKTbl, COCTOMdIIIME N3 AaHTUBEILIECTBA, Mbl HE CHOCO6HI)I
YBUZIETh, OCKOJIBKY CBET OT HUX HE OTPAXKAETCS], TAK KAK OHU JBUKYTCS
GbicTpee cBeTa.

4. ﬂf[ﬂ MI/IKquaCTI/IH, KOTOpre MBbI MOXKeEM Ha6f[}0ﬂa’1‘b KakK B HPHMOM, TakK
1 B 06paTHOM KOHyCe CBETa, UX CBEPXCBETOBasi CKOPOCTb CKa3bIBAETCS Ha
0COBEHHOCTSAX UX CITUHA.

5. Cucrema CymecTByeT Be4HO, IIEPUOANIECKH MOSBIISISICh U MICIe3as! IyTEM
AHHUTWISILUYA MUPOB-aHTUINIOAOB B MomeHTbl Bur Baur (Bur Kpanu).

6. B npoTtusosec sHTponuu cyliecTsyeT paBHas el o abCoMoTHOM
BEJIMYMHE, HO MTPOTUBOIOJIOKHAS [0 3HAKY HEOHTPONUS — KOCMHUYECKHE
I10J151 l/IHcl:)OpMa]_II/[I/I.

7. Cy1wecTBOBaHMEe BUPTYaIbHOrO, 'MHUMOrO" MUpa [es1aeT ONpaBAaHHbIM
NpUMeHeHre MHUMBIX 4MCes], U Toraa "Hysb' npeobpasyercst BO BIIOJIHE

KOHerTHy}O, Bpra)KeHHy}O KOMIIVIEKCHBIM Y1 CJIOM, BeJII/I‘{I/IHy, T.€.

@Dopmysa Bcero:

E-E=E+4FE
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BOI‘ C TOYKH 3pE€HHA TEOPpHUH CHCTEM

Ecnu rosopurs 060 Beém cymem — Bcém cywecmsyrouem — 1o He crepyer
craButh bora Bue Ilpuponsl, nockonbky B aTom ciaydae Bor Bxonur B monsitue
Bcero cymero, kak 4acTh cucTeMmsr:

BCE = BOT" + [IPUPOJIA (MIP)

Yacts 5ke CHCTEMBI, 110 ONPEAEIEHUIO, BCErAA MPOLLE BCEH CUCTEMBI B
uesnom. B To sxe Bpems Teoper cucTembl He MOYKeT GBITH TPOLIE CUCTEMBL,
KOTOPYI0 OH cozzan. Takum obpasom, mmbo Bora cneayer nckmounts na
nonsitus "Bee cymecrsytomee", u rorna OH... He cymecTByer, 1160, u 310
IPe/ICTABIISAETCS. €AMHCTBEHHO BEPHBIM, CIeAyeT oToxaecTsuTh TBopua ¢ Ero
TeBopenuem:

BCE = bOTI'" = [IPUPOJA (MIP)

Bor u Ilpupopa — cHHOHMMBL, 1 — HHMYero BHE TOrO LOHSTUS, T.€.,
Huvero ceepxbecrectBeHHoro. Vayuaa [1pupony, mbr nosnaem Bora. [1pu
TAKOM IIOAXO0AEe MEXaHM3M BO3HUKHOBECHUS BCeJIeHHOI‘/JI CJ'Ie,C[b/eT NCKaThb B
camoii [Ipupone, 1 OH HOMKEH NOAUUHATLCS UBBECTHBIM (PU3UUECKUM

3akoHam. AMWUHB.

KOCMO- 1 TE€O~ JIOrMH WJIN TeCT Ha GO)KCCTBBHHOCTI)

",[LJIH BEPYIOILIETO JIMIIb CBATBIHA — HWCTUHA, IJIs1 y4€HOIro JIMIIb UICTUHA —

cBATHIHS."

JI.@eitepbax

Onun aMepUKaHCKUI CBSIIEHHUK C TPYCTHIO PU3HAJICS: "M&r 3acTaBisiem
MPUX0>KaH MapKOBaTh MO3TU Y BXOJa B uepKOBb". Pncxyﬂ HaBJIeYb HA Cebst
FHEB MHOTUX BEPYIOIIUX, J0JKHA CKa3aTh, YTO sI C HUM COBEPIIEHHO
corjacHa: BCe CyILIEeCTBYIOIIME PEJUTUU NPeACTaBIsgI0T Bora NpeBpaTHO U
MCKa>XeHHO, CJAUIIKOM HNPUMUTHUBHO JIJ1s1 TOTrO, 4TobsI B Takoro Bora mor
BEPUTDb YEJIOBEK C TPE3BBIM, KDUTUUECKUM CKJIAJIOM yMa. Korna nacrosimii

y‘—IeHbeI TOBOPMUT, YTO BEPUT B Bora, cjaenyeT noHnumarTh, 4YTo €ro O6P33 Bora
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CHJILHO OTJIMYAETCsl OT TOrO, KOTOPBIi NpeacrasisieT cebe, HApUMep,
6esrpamoTHas kpecthsiHka. Kakos uenosek, Takos u ero Bor. B atom cmpicie,
mbI coznaem Bora "mo cBoemy 0bpasy u nogoburo". 5 ysxe He rosopro o Tom,
9TO [JISt IMBUJIM30BAHHOTO, COBPEMEHHOTO YeJIOBEKA HEMPUEMIIEMBI IMKHE
CpeLLHeBeKOBbIe 06131‘{3.“, JKECTOKOCTH U Hpeﬂpaccyﬂ](l/l, KOTOprMI/I I/I306I/IHyIOT
dyHnamenTanucTcke TONKOBAHMS PEMIMO3HBIX TeKCTOB. Jlroau,
obsazaiolye JOCTATOYHbIM YMOM U 00pa3oBaHUEM, C COMHEHUEM TTIOKAYAIOT
rOJIOBOM TaK>Ke U B OTBET Ha Te CKAa3KH O dy[ecax, JereHasl U (paHTasuu,
KOTOPBIMU TIOJIHBI TEKCTHI CBSALIEHHBIX MUCAHMI, COCTABIEHHBIX BEKa U —
teicsiuestetrs (1) nasan. Ecrectsenno, Bor nponwioro coorsercreoBan
YPOBHIO 3HAHWUH, MTPEACTaBJIEHNH, TPAAUIINH 1 0b6CTOSATENBCTB TOTO BpeMeHU.
Yr06bI BEI>KUTH B COBPEMEHHOM, ITPOCBELEHHOM OOIIECTBE, PEJTUTHST 10JKHA
mopnepHusnpoBaTbes. He cekpert, Bipouem, uTo BesKas MOEpPHU3ALNS BEPHI
npoTreKkaeT Becbma GosieaHeHHO. BenomHum, XoTst Gbl, yueHbIX CpeHeBeKOBbsl,
IIOIIJIATUBIIMNXCH > KXMU3HBIO 3a CBOU Hay‘{Hble y6e)K]leHl/I${, TaK KaK UX KapTl/lHa
MUpa MPOTHBOPeYMJIa [IEPKOBHOM forme Toro Bpemenu. Tem He meHee, o
Mepe TOTO, KaK HayKa OTKPBIBAET BCE HOBBIE M HOBbIE TOPU3OHTHI, LIEPKOBB,
BbIHy)K]leHHaﬂ CUHUTATBCHA C HeOCl'IopI/IMbIMI/I d‘_)aKTaMI/I, 3asIBJISIET O ... HOBOﬁ
rpanune nosHanusi. Tak, Hanpumep, obcyrkaas B Batukane nanbosnee
MOIYJISIPHYI0 B HACTOSIIIEE BPEMS KOCMOJIOTMYECKYI0 Teopuio "Bosbmoro
BaspeoiBa", pumckuii nana ckasan npucyrerByommm yaeHsm: [lomycrumo
nccseoBath cobObITHS, IocaeoBaBMe 3a bonsmmm Bapoisom, Ho cam Bapois
U TO, YTO eMy HpejlecTBoBaso — pabora Bora, u nostomy uenosexy ne
CJIeflyeT MHTepeCcoBaThesl 9Tumu TaviHamu'. Pagymeercs, tak panexo — BIUoTs
no "Boabmoro BapeiBa" — B cBOEM coracum ¢ HayKoM 3aXOAST JMLIb
HauboJslee NPOCBeleHHble, 0Opa3OBaHHbIe PEIUTHO3HBIE IEATeNU — DIIUTA, B
TO Bpemsl Kak CpefiHee 3B€HO U, B 0COOEHHOCTH, NacTBa, — Kyxa Gosee
KOHCepBaTuBHA. B pesnnrnosHoii npecce, Hanpumep, no ceif aeHs Gyaupyercs
BOIIPOC O TOM, — He BpeaHa jau Teopus [lapsuna, kak "mpotuBopevamas
Bubaun". Ho, B npunuune, nepkoss, — 1o kpaiiHeii Mepe BepxXylika e€, —
roToOBa COIVIACUTBHCS C Hpeﬂﬂar‘aeMbIM y‘{eHbIMl/I €CTECTBEHHbBIM XOJO0M
sBomouun Beenennotii, o6bsasasas teopueckum akrom Cosnarens, Teopua,
JIMIIb CAaMOE HavaJo, cam MOMEHT BapreiBa, — 1o Toif mpocToii nmpudnHe, 4To

Hayka Ioka He MmoskeT (He momia?) NpeaIO>KUTb CBOEH CKOJIBbKO-HUOYAb
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MPUEMIIEMON AJIBTEPHATUBBI B OTHOLIEHNH UCTOYHNKA 9HEPTMH 9TOTO CAMOTO
"Bapeisa. Pesurnostoe "obbsicuenue" Tyt kak TyT: BoT-A€, Hagymaiu Bor, u
ycrpousn srakuii "detiepsepk", ¢ koToporo Bce u Hauanocs. Kak nu crpanno,
GONTBIIMHCTBO JTIOAiEH y0BIETBOPSETCS Takum obbsiciennem. Ho mia
MBITJIMBOrO PadymMa OHO IPAHUYNT C HEJIETTOCTBIO: NOIyCTUM, Beenennast
cosnaHa borom, HO Torna — 4To ke npeacTaB/seT coboii aror cambiii bor,
Kak u Kakum obpasom Bosuuk on cam? To ects, ans nayku Bor — ne
o0bsiCHeHMe BCero CyLLero, a JULIb HoBas 3arafka. MoskHo, pagymeercs,
00DbsBUTH Bora 06beKTOM, HEMOCTHIKUMBIM U151 YeJIOBEYECKOTO padyma, 4To
LEPKOBHUKH U CAEJIAJH C JOCTOWHOM BocxHiieHust xurpoctbio. Ho, B Takom
cllydae, nouemy ObLIO POCTO He Y/IOBJIETBOPUTBCSI — C TEM K€ YCIEXOM —
Te3ncom o HenocTwkumoctu camoit Beenennoit? K cuacreio, He npusnaer
YeJ0BEYeCKNH PadyM MCKYCCTBEHHO yCTAHOBJIEHHBIX MPAHUIL MTO3HAHMS, He
BHemuteT 3arperam. CyIecTByIOT JIOAN, VISt KOTOPBIX JIMIIb MCTHHA —
cBsaTeiHs. VIm u aapecoBaH JaJbHENIIMI TeKCT.

Uraxk, chopmynupyem crosimii nepen namu sonpoc: Morsa nu
BceneHHast BOSHUKHYTh CAaMOIPOU3BOJIBHO, WIIN YKe IJIST €€ BO3HUKHOBEHMS
NnoTpe6oBaIOCh BMELIATENbCTBO CBEPXbECTECTBEHHON BHEIIHEH CUIbl —
Cosparens, Teopua? K coxanenuo, BOSMO>KHOCTb CaMOIIPOUBBOIBHOIO
BO3HMKHOBEHUSI U3BECTHON Ham maTepuasnbHoi BcenenHoit comamrensHa,
rIpOCTO l‘IOTOMy, qToO 3TO HpOTI/IBOpe‘{I/IJIO 6bI HepBOMy 3aKOHy
repmopgnHamuky — OCHOBHOMY 3aKOHY IIPUPO/ABL, KOTOPBIA IVIACUT, 4TO
maTepus (M DHEPTHS, ITO, BIPOYEM, OTHO U TO K€, TAK KaK 9TH BETMYNHBI
SKBMBAJIEHTHBI JPYT APYTYy) HE MOYKET BOSHUKHYTb U3 HMYETO. SHAYUT —
HeHOSHaBaeMbIﬁ TBOpeLl? He cremure cCo CKOpOHMI/ITeJIbeIMI/I BbIBOAAMMU.
[asaiiTe, npe>kze yem cornamarbcs Ha CBEpXbeCTECTBEHHOE, MTOCTAPAEMCS
NPUNOMHUTD, & He U3BECTHA JIM HAM KaKasi-11bo ecTeCTBEHHas CUCTeMa,
KOTOpas crocobHa BosHMKaTh camornpoussosnbHo? [la, Takas cucrema
cymectByer. 113 KBaHTOBON MEXaHUKM HaM XOPOLIO U3BECTEH IIPOLLECC
HETIPEPBIBHOTO CAMOTPOM3BOIBHOTO BO3HUKHOBEHMSI B BAKYYME BUPTYAJIbHBIX
nap "yacruna-antuyacruua’. Ml ato camonponsBosbHOE MX BOSHUKHOBEHUE He
[IPOTUBOPEYUT OCHOBHOMY 3aKOHY MPUPO/ABI, MOCKOJIBKY 4aCTULA BO3HUKAET. ..
B I1ape CO CBOMM aHTUIIOJOM — AHTUYACTHULEH, BCIEICTBUE Yero oowiast

cymma matepun (sHeprumn) Bo Beenennoii ne usmensemen. Tor >xe nmpouece, mo
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MHEHHIO COBPEMEHHOM KOCMOJIOTHH, MMeJI MeCTO U B TIePBUYHOMN Bcenennoii,
Korga B l'lepBbIe MI/IJIHI/ICeKyH]l])I ImocJjie BOHmeFO BspblBa B Hel‘/ll IIOCTOSIHHO
00pa3OBBIBAINCH U MCYe3aJIH, aHHUTUIIMPYS], Mapsl "dactuna-antnyactuna’. Yl
JIMLLb T1035Ke, 110 Mepe CHU>KEHUsI TEMIIEPATYPbl, U3 MATEPUAaJIbHBIX YACTHIL
cranu obpas3oBrIBaThCS BCe bosee U Goslee CIIOXKHBIE KOMILIEKCHI — OT ATOMOB
Y MOJIEKYJT /IO TUIAHET U FJIAKTHK, & AHTUYACTULBL... "Kyza-To ncuesan'. Ho
Be/lb — He MOIVIU OHM UCYe3HyTh! DTO, ONATb-TAKU, TPOTUBOPEYUIIO GbI
IlepBomy sakoHy Tepmoguaamukn — "3axoHy coxpanenus'. "Vcuesnosenne"
IJIsl aHTUYACTHIL, BO3MOYKHO /12016K0 B TIAPE CO CBOUMH aHTUMOAAMM —
MaTepUaIbHBIMU YACTULAMMY, IyTEM AHHUTHUIALMY (B3aMMHOTO
YHUUTOXKEHUsI), Koraa obe 4acTHLbl NPeBPAallaloTCcsl B 9KBUBAJIEHTHOE
McuesHyBIIeH macce xonudecTBo aHeprun. Ho Bens maTepuanbHble 9acTHUIIDL. .
Mo ceil AeHb NPOAOJIKAIOT CBOE CYIIECTBOBAHME 6 005eKMAX MATEPUATLHOTO
mupa. He sornuno au npeanonoskuth, 4To aHTUYACTULIBL — TOKE HUKYAA He
Mcuesasu, a, Nof0OHO CBOMM MaTepUaIbHBIM MapTHEPam, 06pasoBbIBAIU
aHAJIOTMYHBIE KOMIUIEKCHI ¢ cebe MO0OHBIMU — OT aHTMMATEPUATBHBIX
aTOMOB U MOJIEKYJl IO COCTOSILLIMX U3 HUX AHTMMATEPUAJIbHBIX [UIAHET U
rajJakTUK — OOBEKTOB anmumamepuaisiozo mupa, Antuscenennoii? U rorna
CTOSILIMIA TIEpe]] HAMU BOTIPOC Ha/10 NepeopMyIMpOBaTh: He "Kyza ucuesaun
antuyactuupl?', a — "mouyemy He BUAHBI 0OpasoBaBIIMeECs] U3 HUX
aHTMMaTepuasIbHble OOBEKT — MJIAHETHI M radakTUKu Antuscerentoi?".
3nech 11e1eC000pPa3HO CITPOCUTD Cebs: a mouemy, COOCTBEHHO, Mbl BOOGIIe
Buaum HeGecnble Tena? OTBeT NPOCT: Mbl BUAUM HeOeCHbIE Tesla B TOM, U
TOJIBKO TOM CJIydae, ec/li OHM 1nbo camu UaiLydaloT, 1ubo — OTpaskaloT CBeT.
Teneps npencraBum cebe, uTo HeKMil KOCMUUYECKUIi 0OBEKT ObaagaeT
CMIOCOGHOCTBIO ABUTATHCSL... OblcTpee cBeta. B takom ciayuae senbiuka (Bosnna)
CBeTa He CMOYKET ero HACTU4b, 1, CJIe0BATEIbHO, HUKOIIA OT HEro He
OTpasnTCs, a 3HAYUT, TAKOI OOBEKT YesIOBeK B MPUHIIUIIE HE COCObeH
yBUAeThb. 171 Ten maTeprasbHBIX HEBO3MOYKHO MPEBBIIIEHNE CKOPOCTH CBETA,
HO TIPeAIIo0oyKeHUe O TOM, YTO Ha 3TO CIIOCOOHBI OOBEKTHI, COCTOSLINE U3
anmu4aacTnn, aHTI/IMaTepI/II/I, BOBCE€ HE€ BBbIIVISAUT TaKNM y)K HeJIeIIbIM: MaTepI/IH
— Mepa MHEPTHOCTH, a e& AHTUIOJ, — AHTUMATEPUS], MOIJIa Gbl, MO JIOTUKE
Belleil, CIIy UTb... MEpOi MOABU>KHOCTU. BhiBo: Kpome ussectHoro,

HabJI0laeMOro Hamu maTepuasbHoro mupa — Beenennoii, B Kocmoce Brosne
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BO3MO>KHO CyLLECTBOBaHUE MUPA HEBUIMMOTO, HEMATEPUAIBbHOTO, OOBEKThI
KOTOPOro, ABUTasiCh CO CBEPXCBETOBOIl CKOPOCTBIO, HEOCTYIIHBI /7Sl HALLErO
Habmopenus. He o Hanmuum nu HeBuanmoro, HemaTepHaabHOTO MHpA,
rosopsT teostorn? Ilo-Buaumomy, Takoit MUpP AEHCTBUTENBHO CYILECTBYET, U
— Het B Hem Hu4ero "cBepxbecrectBeHnoro". O cymecrsoBanun
AHTUBCEEHHON MO>KHO FOBOPUTH C OCTATOYHOMN CTENEHbIO YBEPEHHOCTH,
MOCKOJIbKY €€ MPU3HAHNE TI03BOJISIET PELIUTD MPAKTUYECKH BCe HEPEIIeHHbIe
BOIIPOCHI COBPEMEHHOH KOCMOJIOIMU U BbIBECTH (PUBUUECKYIO HAYKY U3 TOTO
TyNuKa, B KOTOPOM OHa ceifyac Haxoaurtcsi. Ho Bce ot acnexkTsr — nmpenmer
npyrux pa6or (cm.,Hanp. "AHTHBCeeHHAs — PABHONPABHBI MapTHEP
Bcenennoit B kocmoce", "Ykporurenu spemenn’, "Emme pas o BosHnkHOBeHNN

Bceenennoit", "Ynacrs na xBoct Boxxenske" u np.). 3necs ske Mbl ocTaHOBUMCS
JIMIIb Ha O/THOM, IVIABHOM Il PACCMATPUBAaeMOM MpobJiembl, BOITpoce — O
nepsonpuunHe Bosbmoro Bapeisa, KOTOPBIH, NCXOAS N3 BHIIEN3IOKEHHON
KOHLIETILIMH, SIBJISIETCS] HE YeM WMHBIM, KaK ... Pe3yJIbTaATOM aHHUTU/ISILUY ABYX
mupos — Bcenennoit 1 AHTUBCeIeHHOM, AHHUTHIISALUY, JAIOLEN Ty CaMytO
KOJIOCCAJIBHYI0 9HEPTHUIO, C KOTOPOH M HaunHaeTcsl passutne Beenennoii (u,
€CTECTBEHHO, €€ aHTUIOAA ) B KAXKAOM HOBOM LukJe. Bee npoucxonur B
MOJTHOM COOTBETCTBHUHU C MO 00HBIM MPOLECCOM B rape 'dyacTuua-
aHTMYacTUIA", TOJBKO UI 9aCTHL IPOMEXKYTOK BPEMEHM OT OLHOM
AHHUTWIISILIMY 10 APYTON NCYMCIISIETCS MIIMCEKYHAAMHY, a [utst Beenennbix
— munnuappaamu set. Takum obpaszom, Beenennas nns csoero
BO3HUKHOBEHUsI TpeGyeT He HEeMO3HABAEMOrO CBEPXbECTECTBEHHOTO
Cosparens, a — paBHONPABHOIO KOCMUYECKOTO NapTHEPA —
AHTUBCENEHHYT0, CyIIECTBOBAHHE KOTOPOH JIO'MYHO BBITEKAeT U3 TpeOoBaHUH
INepBoro sakona repmogunamuku — "3axona coxpanenus" nin OcHoBHOrO
saxoHa npupoasl. O3Hayaer M 9TO, YTO HAM CJeAyeT BOODLIEe OTKAa3aThCsl OT
nousitust "Bor", mim ke, HanpoTus, ciexyer cunrars BoxxecTBeHHOM
CyLIHOCTBIO, BOrom nmeHHO 9TOT HEBMAMMBII, BUPTYaJbHBbIH,
HeMaTePHUaIbHBIA MUP, IIOCKOIBKY MMEHHO OH SIBJISIETCS AOCTATOYHBIM
YCIOBHEM JJISl BOSHUKHOBEHUS U BEYHOI'O, LIUKIMIECKOTO CYIIECTBOBAHMS
nameit Becenennoii? JlasaiiTe, onaTb-Taku, He CIIEIIUTD C BHIBOJAMU, &
nonpobyem pazoGpaTbcst B Borrpoce Gosee obcrositenbHo. Vtak, kakumu sxe

CBOMCTBAMU MOKeT 00JIafaTh TAKOM 00beKT, Kak AHTUBCeseHHas ]
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Crenquanmcram U3BeCTHO, UTO €CJIU YaCTUIBI 3aMEeHUTh AaHTUYACTULIAMU,
HpOCTpaHCTBeHHble KOOp}:lI/IHaTbI — HUX 3epKaJIbelM OTpa)KeHI/IeM, a
HanpasJ/ieHVue BpeMEHHM U3MEHUTD Ha MPOTUBOIIONIOKHOE — U3 OYAYIIEro B
npouuioe, To pUsMYECKHE 3AKOHBI, KOTOPbIM MOJUMHSIETCS TAKOH 00bEKT,
OCTaHyTCH HE3MEHHbIMU. I/IMeHHO TaKre OTHOLUEHUSI OJOJI>KHbI CyH_leCTBOBaTb
u B AHTHBCEIeHHOI: AHTHBCEJIEHHAsI COCTOUT M3 AHTUBELeCTBa, obiagaer
OTPHLIATEIFHON dHEPTHUei, ABsieTcs "3epKaJbHBIM OTpaskeHrem' Harei
Bcenennoii u cyuiectsyer o6paTHO BO BpeMeHH, Kak BCSIKUH, obafaromuit
CBEPXCBETOBOI CKOPOCTBIO 0OBEKT, KOTOPHIH, 06pasHo rosops, "meperonser
cam cebs", myTewecTBys B cobcTBeHHOE npouuioe (TEPMUH, 3HAKOMBbII
cnenuanucram). CoorBeTcTBeHHO, 9HTPONMS AHTUBCENEHHOH, Kak QyHKIMS
BPEMEHM, TAK>KE MEHSIET CBOM 3HAK HA IPOTUBONOJIOKHBIA. B aTom Her
HUYEro CTPaHHOro: ®HTponusi BeeseHHOM — 9acTb €€ MoI0KUTETBHOM
9HEPIMH, a PHTPONUS B AHTHBCEJEHHON — YacTh OTPULATEIbHON S9HEPTUU
9TOrO AaHTUMATEPUATBLHOTO OOPA3OBaHUsl , & 3HAUYUT — MpUobperaer
OTPULIATENIBHBIN 3HAK: HETATUBHASL SHTPOIIUSI, HETOHTPOIIUS, WIIH. ..
ungpopmayus, no llennony. He "mepa xaoca', kak Bcenenckas sHTponus, a,
HATIPOTHUB, MePa YRopadoueHocmiL, TIO CBOeli abCOTIOTHOH BeTMInHe,
€CTECTBEHHO, PABHSIOLLASICS CyMMe BCel copeprkatueiics Bo Beenennoii
suTponuu. Tak 3HAUUT — OOBEKTUBHO CyLUECTBYIOLIME... 110151 MHpopmaru?
"Beiciumit pasym", mosxxer Gbrth? Uro s, nouemy 6b1 u Her? B arom Tepmune
HeT HUuero "kpumuHaiabHoro'. Bosee Toro, B Hem HeT, Kak Mbl BUAUM, U
HU4Yero CBepXbeCcTECTBEHHOTO", MOCKOJIBKY BCE B CHCTEME TIOIMHSIETCS
usBecTHbIM Ham ¢pusnueckum sakonam. Hy, u kosnb ckopo BeuHo cyiiectsyror
B KOCMOCe MoJist MHPOPMAIIMY — HE BBITEKAET JIU OTCIO/Ia BO3ZMOMKHOCTb
6eccmeprus Haweit "gyum" — nauero cosnanus? CrnocoGHoOCTh ycBauBaTh
nHdOpMaLMIO, KaK KOCMUYECKUI1 CyOCTpaT, BhICLIME OPraHM3Mbl MOy YUIIU B
[POLECCE HBOJIIOLMMY, KOTAA BOSHUKJIA CUTHAJIbHASL — BBICLIAsI HEPBHASI
JIesITeIbHOCTh — >KMBBIX cuctem. Haire cosnanue, namsTe, eCTh He 4TO MHOE,
kax MHpOpMAaLHs: COBOKYIHOCTb HAIIMX 3HAHUH U NPeACTaBJIeHUii 0 cebe u
006 oxpy»arowem mupe. Y, BO3MOHO, B MOMEHT CMEPTHU YeJIOBEKA, €r0
¢usuueckoe Tesno ocraeTcs B MaTepuaNbHOM MMPE, & CO3HAHME,
nHdOpMaLMOHHAS HALLA CYLIHOCTb, KK PajMOBOJIHbI U3 pasbuToro

IpUeMHUKa, He ucuesaeT beccienHo, uto Hapywuso 6bt [lepsbrit sakon
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TEPMOJVNHAMUKH, & — COEJUHSETCS C CYIIECTBYIOIINMHU B KOCMOCE TIOJISIMU
l/IHCl)OPMaLlI/II/I, Y IPOJOJKAET — B TOM MU MHOU d)opme, cBoOe
CYLIeCTBOBAHUE. 3[€Ch HAI0 3aMETUTh, UTO HALIEMY CO3HAHUIO,
MOPOXKAECHHOMY B YCJIOBUSX MaTEPHUAIbHOTO, 3¢MHOTO MUPA, aHTUMUP, TTe
SHTPOIIMS CHIDKAETCS, & 3HAYMUT, BCE IBHIKETCS OT Xa0Ca K MOPSAKY, OT
XY/LLEro K JIy4IIeMy, JOJKeH Ka3aThCs MECTOM M/IEAJIbHO JOOPbIM — dTakui
"sarpobuuiii pait'. B AutuscenenHoii otnasaer xecTkUiil 3aKOH €CTECTBEHHOTO
orbopa: B MUpe CO CHU>KAIOLIEHCs 9HTPONMEH HeT Hy Kbl "TUIBITH TPOTUB
Teuenus", GOpsICh ¢ BHeLIHEH cpeoii, KoTopas [Jisi MHAUBUAYYMa
npezcrasiseT coboii Bce, UTO He ecTb OH cam. To ecTh, IOXO05Ke, YTO TEOSIOrHn
npasbl U B oTHOLIeHUU Gecemeptust ayin. OTCYTCTBYeT BOT TOJIBKO. ..
HaKa3aHUue OJisi Fpe]_UHI/IKOB B aHTI/[MI/Ipe, roe yCHOBMH ,HO-BI/IﬂI/IMOMy,
GsaronpusTHBI 1S Beex ero cymuocreid. Y, onare-rakm, Hudero
"cBepxbecTecTBEHHOro", HUYEro, YTO HAPYLIAJIO Obl U3BecTHBIE puaUUIecKue
3aKOHbl, KOTOPbIE JIMILD elile GoJlee MOTHO PealnsyloTcsl, €CJIU IPUHSITD
KOHLeNUUI0 AHTUBCEJIEHHOM.

CreyeTt, oMHAKO, 3aMETHUTD, YTO HEJb3sI OTOXKAECTBIIATh CyLIECTBYIOIIUE B
kocmoce noust ungopmanuy, ator "Beicmmit pasym", ¢ nonsruem "Bor". U Bor
novyemy. Hanommio spech aBa npocTeIX mpaBuiia U3 KNOEPHETHKH, KOTOPBIE
Ka’>KyTCsl MHe B 9TOH CBSI3U JOCTOMHBIMU BHUMAHUS U — 0e3ynpeuHbIMU C
TOYKMAN 3peHI/IH JIOTUKMA:

ITepsoe: HacTb crctembl He MOKeT OBITH CJIOYKHEE LEJIOH CHCTEMBL.
Bropoe: Teoper cucTembl He MOXKET GBITH MTPOLLE CO3AAHHON UM CUCTEMBI.

O6a 211 npaBua IOMOTYT HaM B NpoBeAieHUHU "TecTa Ha GO>KECTBEHHOCTS .
I/ITaK, paCC_y)KLLaeM: HOCKOJIbe HeFaHTPOHI/Iﬂ — I1OJI I/[Hd)opMaL[l/ll/l — JINIIb
COCTaBHasl 4aCTh TAKOrO 00pa3oBaHusl, Kak AHTUBCeIeHHAs, 3HAYUT, B
COOTBETCTBHHM C TIPVBEICHHBIMHA BBILIE TIPABUIAMU TE€OPUN CUCTEM, CIMTATHCS
"Borom" a1 nundopmauuonnsie nons ue moryrt. To ects, "Bricumii pasym" —
ne Bor, a, Bo3M0>kHO, IMILb YTO-TO, €My NPUCYILEe, TOAOGHO TOMY, KaK HALI
YesIOBeYeCKUI pagym — JIMILb aTPUOYT YesloBeKa, KaK CylLlecTBa PasdyMHOrO.
IMoaxonur 1, B Takom ciayvae, Ha ponb Bora Best AHTUBCeIeHHAS,
BKJTIOYAIOLIAs B cebst KocmudecKue mosis MHGOPMAIMU U SBJISIOLIASICS
[OCTATOYHBIM yCJIOBUEM 1JIsl BO3HUKHOBeHus: Beenennoii? Maberas, no

TPaavLMM, TTOCMHEIIHBIX BEIBOJOB, IPEXX/Ie, YeM OTBETUTh HA 3TOT BONPOC,
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[OMBITAEMCS IATh KOPPEKTHOE olpeaeeHne boxxecTBeHHOM cynHOCTH,
KOTOpOe HEe HpOTl/IBOpe‘{I/lJIO 61)1 JIOTUKE U MOIJVIO 6])[ yﬂOBJIeTBOpI/ITb 4YeJIOBEKa,
JUISL KOTOPOTO JIMILB UCTUHA — CBATHIHSA. Haneocs, HUKTO He craHer
BO3pa’kaThb, €CJIM s CKaxKy, uro bora moskHo onpeaenuts, kak Heuro,
CYLLECTBYyIOLIEe BEUHO, CAMOAOCTATOYHOE U He Tpebyloliee BHELIHEN CHIIbI [yIst
COBCTBEHHOTO CBOEro BO3HUKHOBEHUs U cyiiectBoBanus. CooTBercTByer u
AnTuBceneHHas Takomy onpegeneruto? Cessu mexny Beenennoit n
AHTHBCEJIEHHON — PEeLMIPOKHBIE, TOUYHO TAK )K€, KAK CBSA3HM MEX/Ly 1aCTHLEH
u aaTnyactunei. Hu ogHa 13 HUX He SIBIsieTCsl CaMOIOCTATOYHOM: U
BO3HUKHYTb, M MCY€3HyTh (AHHUIMJIMPOBATb) OHU MOTYT JIUIIb BMECTE, JIUIIb
B mape ApyT ¢ Apyrom. ToJbKo B mape APyT ¢ APyrOM OHU HE HAPYLIAIOT CBOMM
nosiBieHuem u cyiecrsosanrem H1 OCHOBHOrO 3aKOHA PUPOABI, HU
ocranbubix dpusnueckux zakonos. Y suws B nape apyr ¢ apyrom Beenennas
u AHTHBCesIeHHasl 0OPa3yoT YCTOHYMBYIO, YKM3HECIOCOOHYIO0 AMHAMUYECKYIO
CI/ICTeMy, TaK KaK BCe Hpo]_leCCbI " ABJICHUS B 9TUX ]:[ByX noacucremax
B3aumoobpatumbl. To ecTb, €C/IM BCHOMHUTD JaHHOE HAMU BbILLE
oIpesiesieHNE, TO, IOXOXKeE, YTO "TecT Ha 6oxkecTBEHHOCTH' COCOOHBI
Bbl}lep)KaTb JINIIb 06e oTUu CyL[IHOCTI/I BMeCTe — BCeHeHHaﬂ nu AHTI/IBCeJ'IeHHaH,
KaK eJIMHOe IIeJIoe.

Paccmorpum oty cucremy noppobuee. Beenennas u Antuscenennas
CYIIECTBYIOT BEYHO, TIOBTOPAS 0eCKOHEeUHBIH [IUKJI IpeBpaleHud OT
AHHUTWIISILAY Y€PEe3 DBOJIIOLMOHHOE PA3BUTHE K CJIELYIOLIEMY B3AUMHOMY
yHuuroxkeHuto. CyliecTBOBaHME CUCTEMBI, XOTSI M BEUHOE, HE SIBJISIETCS],
O[HAKO, CTATUYECKNM, HeIPEPBIBHBIM, &, HAITPOTUB, AMHAMUYECKUM,
nysnbcupytommM, skusbiM. O0imas cymma sHeprun (MaTepum) CUCTEMBI , B
coorBercTBUU C [lepBBIM BaKOHOM TEPMOAMHAMUKY, HE USMEHSIETCS, &
[IOCTOSIHHO PABHSIETCS HYJIIO:

2 —me? =0

Bcenennas + Autuscenennas = F — FF = mec

HO, B TO >XXe BpeMﬂ, MO>XHO 3arumcaTtb 3TO ypaBHEHI/Ie n B }:lpyFOM BUaE,
ecsIu y4ecTb, 4To — F paBHsieTca — 1, ymHos>keHHol Ha F, a —1, B cBOIO
ouepenb, paBHAETCS i% rorma:

Bcenennas + Autuscenennas = FE — E = E + i’E

WJIN K€ — KOHKpE€THAasl, BbIpa>X€HHAA KOMIVIEKCHBIM 9YMCJIOM, BEJIMYMHA,
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Broyatomasn "t — maumyto equanny (e& ksagpart). Creyer 3ameTuTh, 9TO
[pPUMEHEHNE MHUMBIX YMCeJI BIIOJIHE ECTECTBEHHO /UISI ONMCAHUSI MHUMOTO,
BUPTYaJbHOTO MUPA, BPEMSI B KOTOPOM MIET BCISATh — TaK Ha3blBaeMOe
"mHUMOe Bpemst'.

Takum o6paszom, 0 = E + i2F 10 ects "Huuro" B T0 ke BpeMs eCThb
"Heuro", mu, ecsin xorure, "Beé”, tak kak I/ pasnsercs sceit aneprun
(maTepun), coneprkamieiics Bo Beenennoit.

Yro e nonyuaercs? "Bee" u " Huuero" opnospemenno, "a" n "Her"
onnospemenno. CiioBHO Obl HeKkMil crycTok MHGOPMAIMM, KOTOPO# Kak pas 1
cBolicTBeHeH mTomobHbIi gBonuHb kox. Y ato "Heuro", ato "Bee",
CylIeCcTByeT 0OBbEKTUBHO M BEYHO, HE BO3HUKAsI U He MCUe3asi, a JIMLLb
BU/IOU3MEHSISCh — HE3aBUCUMO OT TOro, "3anucana’ nu undopmanus s
MaTepHasbHbIX 00bexTax U (UIM) B CYLIHOCTSX BUPTYaIbHOIO, HE3PUMOTO
Mupa.

He nornuno nu nassats a0 Heuro, cymecrsyrouiee Beuno,
CaMOJIOCTATOYHOE U He TpeQyloliee BHELIHEN CUITBI 1Jisi COGCTBEHHOTO
BO3HMKHOBEHUS U CyuiectBoBanust — borom? U Her B 9TOM moHsTHM HUYErO
"ceepxbecrecTBenHoro", 6o Bor ecTh He UTO-TO BHENIHee MO OTHOLIEHUIO K
npupoge, Ho — cama [Ipupona, nogunHsIOLASICS HENIPEIO>KHBIM
dbusnyeckum 3aKoHaM, U BKJIIOYAKOIIas B ce0sl Kak MaTepuaibHylo Beenenmyro
—_— BI/II[I/IMyIO nB ﬂOCTaTOqHOﬁ CTeIIeHn “3yquHy]0 qaCTh, TAK 1
AHTHUBCEJIEHHYI0 — 4aCTb, HEAOCTYIIHYIO HALIMM OPraHAM YyBCTB, HO OT 9TOTO
HUYYTb He MeHee peabHylo, IIOCKOJIbKY 0e3 e CyI1ecTBOBAHUS Camo
BOZHUKHOBEHIE MATEPUAJIBHOIO MUPA, & TAK)KE €r0 HOPMaJbHOE
dbynkumonuposanue ¢ coxpaneHuem Bcex (PUZNUECKUX 3AKOHOB TPOCTO
HeBoamoskHO. V Bee, uto ects B Ilpupone, B coorBercTBUM € 3aKOHOM
COXpaHEeHMsl, CyIIECTBYET BETHO: BCE MATEPUAJIBHbBIE U BCE BUPTyaJIbHbIE
06'])eKT])I, BCe anIHa}lﬂe)Ka.LL[l/le M I10JIS1 1 9YaCTHUILbI, U IIJIAHEThI, 1 TAJIAKTUKU,
Y CJIOHBI, U MOIIKHM, U BCe onu-uenosekn. Vl Bce ato — He Gosee (Ho 1 — He
meHee!), 4em KJIETKH, TKaHU 1 opraHbl atoro [Boricreennoro Mupa , atoro
Enunoro Bora, y kotoporo He 65110 aJ1st co3/1aHUs1 BCETO APYTOro MaTepuasa,
Kpome camoro cebsi.

Orcrona BBITEKAET OHO MHTEPeCHOE ciaeacTsre: HeBosmorkHo muis

YyeJ0oBEKa H&pyLUI/ITb 3aKOHBbI BOF&, l'IOTOMy qToO HapyLLIaTb 3aKOHBbI ITPUPOABI
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eMy, KaK CyLIeCTBY IIPUPOLHOMY, IIPOCTO He AaHO. UeoBek MOXKeT HApyLIATh
JINIIb peHI/IFI/IO3HbIe 3aKOHBbI (KOTOpble, KCTaTH, OTHIOAb HE BCerga FyMaHHbI),
MO’KET HapyLIATh IOPUANYECKYE WIM MOPAJIbHBIE 3AKOHBI, 33 YTO [OJKEH
[IOHECTH CIIPABEMJIMBOE HAKA3aHME OT COIJIEMEHHUKOB, HO HAPYILATh 3aKOHbI
Bora yenosek npocro He cnocoben, a bor, cooTBercTBeHHO, HUKOTO He
"HakasbiBaeT", TOCKOIBKY BCE Mbl — JIUIbL €r0 COOGCTBEHHOE TEJO.

Bor ects Beé Cymiee — 10, 0 uem Mbl yoxe 3HaeM, U TO, O U€M HAM JIUILb
MPEJACTOUT Y3HATb, U U3ydast Hpnpony, MBI IOCTHUTraeMm bora, MTOCKOJIBKY Bor u
Mup, Bor u [Tpupona — ne Gonee, uem cunonumsl. [losTomy, Korna uenosek
rosoput "Bora ner", aT0 3HauMT, 9TO OH MpPOCTO HenpaBUIbHO cebe Bora
npencrasiaser. Ho, ¢ apyroit croponsl, koraa uenosek rosopur "Bor ects", aTo
BOBCe He 3HAYMT, YTO OH npejcTasisier cebe Bora npasunbno. Enquncreennoe
[IPUEMIIEMOE TOJIKOBaHME DorkeCTBEHHOM CyLIHOCTH — STO NPUSHAHUE TOTO,
uro cam Mup ectb crioco6 cyiecrsoBanus, npossienust boskecrsa. M tonbko
€CJIM MBI YCBOUM 9TO NMpeJACTaBIeH1e, €CJIU ITIOMMeM, UTO Bor ectb BCE, BeunsbIit
CHOp MeX/Ly HAYKOM U penrueii, Mo>keT ObITh, HAKOHEL, TPEKPATUTCS, PABHO
Kak U HeJslenble pasrosopsl 06 "nzbpannoctu” u "mpasosepuocru". Mcuesnyr,
HakoHel, '0XOTa Ha BeibM'" U PeJINTMO3HbBIE BOWHBI, TIOPOKIAEMbBIE
GeanoKasaTesbHON YBEPEHHOCTBIO KaXK/10H PEIUruu, Kasknoi kondeccuu B
CBO€I UCKJIIOYUTEIBHOM NpaBoTe. 34 HAYKOM OCTAHETCSI HEOThEMJIEMOE IIPABO
Ha CBOOO/HYI0 MBICJIb, & 32 OOHOBJIEHHOH pesurueil — rasHas e€ QyHKLus:
yTeIaTh CTPaXkAyLUX, 00eaTh BCeM CYaCTIMBYIO KU3Hb "Tocse >kusHu", na
[PONOBEOBATD JII0GOBb K OJIMYKHEMY, TOCKOJIbKY BCE Mbl — KJIETKHM OfHOTO
OpraHusMa M Jy4IIni croco6 NOArOTOBUTHCS K BEYHOM XKUSHU — OTO He

nuTaTb HEHABUCTHU HU K KAKOMY 3€MHOMY CO3aHUIO.
TpeGyro axcrymanum!

Bricokoutumele, apaxaiiue, riay6okoysaxaemble pusuku! Ymosso: He
xopoHure 3a>kuBo ocHoBHOI 3akoHn Ilpuponpr — 3axon Coxpanenus! Oro
CTpallHasl, HEMPOCTUTENbHAsI OLIMOKA — 3asiBJIATh, 9YTO B KBAHTOBOM
MexaHuKe nopoi Habmopaercs Hapyenue 3akona CoxpaHeHus, TOCKOJIbKY,
mou1, "us Huuero" Ha KaKue-TO MUKPOMHTEPBaJIbl BpeMeHU 00pasdyIoTcsl... iBe

yacTuibl ¢ oquHakoBoi maccoii! [loiimure: Hu ogHa, nasxe camast
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HamMmesbYafIast 9acTULIA MATEPUATBHOTO MUPA He MOXKET BOSHUKHYTH 'M3
nuuero".JIue sHeprus npeobpasyercs B maccy u Ha060poT. 3aKOH
Coxpanenuss — BedeH u HenpesoxkeH. J106as cTpykTypa MmoskeT BO3HMKATD
HCKJIIOYUTENBHO B TIape CO CBOUM COOCTBEHHDBIM MOJHEHIIMM aHTUIIOLOM, TO
€CTb B yCJIOBUSX, KOI/la ob11ast Ccymma maTepuu U 9Hepruu apbl OCTaeTCs
HEU3MEHHOI — paBHOM Hy/o. JacTuia BOBHUKaeT B Iape C aHTUYACTULEH U
Yepe3 HEKOTOPOE BPEMS MCYe3aeT — OISIThb-TAKH, B TIApe C HElo, IyTeM
B3aMMHOTO YHUUTOXKEHNST — aHHUTWISIIAN, KOTOPasi BO3MO>KHA UMEHHO
[IOTOMY, YTO MACCHI IAPTHEPOB, KAaK U IPOYUE UX XaPAKTEPUCTUKH,
Npe/CTaBsIoT COOOl MPOTUBOIOIOKHBIE 10 3HAKy Beauuunbl. Maccor
YACTHUIBI U AHTUIACTHULBI HE CyMMHUPYIOTCSI: HE [JBE MACCBI UTOT, & — HOJIb.
YacTuus! Ipy aHHUIMJISIMK CHOBA HAYMCTO IPe0bpasyioTcs: B 9HEPIrHIO, U3
KOTOPOH OHM MepBOHAYaJIBHO BO3HUKJIU. EcTecTBEHHO, BO3MOYKEH KaK
npsiMol, Tak U obpaTHblil npouecc. Obuias cymma Bcex napameTpos st
napbl aHTUIOAOB (& MAPHBIMHU SIBJISIIOTCS] BCE CTPYKTYPBI B MUPE) —
Hens36esKHO PABHSIETCS HyJTI0. DHEpPrus cama o cebe Toxe ecTb CyTh
JIBOMCTBEHHAS: BCSKAsi 9HEProHeCyas yactuna (oHa >ke — BOJIHA), B
4acTHOCTH, (POTOH, SIBJISIETCS], IPU OIIPe/ieIeHHbIX yCI0BUSX, aHTUYACTULIEH
camoii cebe. Bosna, o onpenesnennio, To, 4TO HAXOAUTCS BO MHOTHMX MECTaxX
cpaay, a Bosnbl "B npotusodase” racsit apyr apyra npu unrepdepenuuu. He
naiite cebst 0OMaHyTh HEBEPHO UCTOJIKOBAHHOMY dKCIlepUMeHTy. Benp, 4To6bl
3apUKCUPOBATL AHTUYACTHUILY U UBMEPUTH €€ MacCy, Bbl, TIO KpaiiHeli mepe,
napyumnu CPT-cummerpuio, yxurpusiuucs "ussneus” eé uz obpartnoro
CBETOBOI'O KOHYCa, APYTMMH CJIOBAMH, U3 OTPULIATEFHOTO BPEMEHH, ITO 1
NPUBEJIO K KAXKYLIeMyCs HAPYIIEHUIO IIaBHeero pu3nIecKoro 3aKoHa —
BCJIEICTBUE BJIUSIHUS 9KCIIEPUMEHTA HA CBOH COOCTBEHHBIA PE3YJIBTAT.
ITosropsrio: ecmn 3akon CoxpaHeHMs MPEACTABISETCS HAPYIIEHHBIM —

nuure, B uem ownbaucs! Tpebyto sxcrymanuu! 3akon Coxpanenns — sxus!

Nihil, kpome annihilspm!

EJILI/IHCTBEHHI)Iﬁ CHOCO6 9KBUBAJIEHTHOI'O IpE€BpAaIleH1s BeIeCcTBa B

U3JIydeHue UJIU Ke, HaO60pOT, BO3HMKHOBEHHME N3 N3JIyUE€HUsI BeIleCTBa —
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9TO MPOLECC AHHUTUJISILIAN. HpHMOI‘/’I Wi — o6paTHoﬁ, COOTBETCTBEHHO.
y‘{aCTBleLLU/Ie B OTHX MPOIECCaX aHTUIOAbI MOTYT OBITh KaK yromHo
MNPOCTBIMU WJIM KaK YTOJHO CJIOXHBIMU: OT KBAPKOB [0 BCEJIEHHbIX.
HpOMC)KyTOK BPEMEHHU MEeX/y ABYMS aHHUTUISALUSMU B UX GecKoHeYHOMH

IIenm Tem 60JII)LLI€, YeM BbIIIE CJIOXKHOCTH y‘{&CTBy]OLHI/IX B mIponecce CprKTyp.

Cekper BeunocTu

M3BeyeH JIMIIb LMKIMIeCKUH poLiecc,
KOTOPOMy HPUCYILLA 0OPaTHMOCTD.

[(BA AaHTUIIOJA — SIBCTBEHHOCTb M MHUMOCTb —
mup Abcosora, yyno 6es uynec,

rae OTHOCHUTEJIbHbIE BpeMﬂ n HpOCTpaHCTBO

AAX0T BCEX KaTeI‘OpI/Iﬁ IIOCTOSHCTBO.

Kaxum obpasom kakasi-n1mbo cucrema moxeT ObITb Be4HOH ?
EnuncrBeHHast 1OCTOBEpHO U3BECTHAS HAyKe BedHas napa — 'vacruua/
antnuactuua” — to n(p)osasasercs, To "obHynsercs' B Bakyyme, CylLiecTBys
HonepeMeHHO B BUJE YACTHULL U nosist. Buaumo, GbITh BeUHBIM Kak Liesoe, B
HpI/IHL[l/IHe, MO2KET JIU1Ib TO, 9YTO Cy]_l_[eCTByﬂ, KakK 6[)1 " HE Cy]_U,eCTB_yeT BOBCE€.
A MMeHHO — Tapa aHTHIO/I0B-aHAJIOTOB, I7le 0bIIast Cymma Bcex
XapaKTEPUCTHK MONapHo paBHa Hymo. Homb sxe, kKak nsBecTHO, Ymcio
KOMIIJIEKCHOE€. Co]lep)KI/IT ]lef/'ICTBl/lTeJIbHy]’o " MHI/IMy}O qacTu.

Huuto = 2 — x = 0 = z + i*(2) = Heuro

To ecTb, HEYTO MO>KET CYLECTBOBATH BEUHO, JIUIIL Oyy4U PABHBIM
“anuemy”. Beuen u mup cornacuo 3axony CoxpaHeHusi UMEHHO OTOMY, U4TO
BKJ/IIOYAET B Ce6ﬂ MHUMBIN KOMIIOHEHT — COCTOF[U_W}O 13 aHTUBELIeCTBA
AHTHBCeJIeHHYI0, ToMUMO BelectseHHOH Beenennoit. Pasnenser nx
€/IMHCTBEHHO Gapbep CKOPOCTeH, IPUYEeM CKOPOCTb AHTUIIOAOB,
JIOKaJIM30BaHHBIX B OTPULIATE]bHOM BpEMEHU — CBepXcBeToBast. B obem n
LesI0M, BCE CyIecTBYIOINee MPeCTaBIseT CO60i NH(OPMALMIO, C IPUCYIINM

et nBonaHbIM Kofom. To "B uncrom Buae" (sHTpONUMSA /HersHTpONNA), TO —
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PEAIN30BaHHYIO B IIMKJINIECKH PA3BUBAIOIINXCS U MHBOJIOLNOHUPYOLINX
CTPYKTypax MUpOB-aHTUIOAOB. B nepron "oBewmecrsinenns" orpunarensuas
eMHULA KOJA MPE/CTABISeT CO0OM KBapaT eqUHUIBI MHUMOMN. Buumanue:

TpHUansl KBapKOB "3abpesxmn’.

Cemb kpyros pas

Snpascreyl, Jlropsur, kak nena?
Yro, ue xman? A s — xpmana.
Touno snana, uro Tebs MOBCTpeyaro.
Bor te6e mos pyka.

3aBapu-Ka KUIIATKa,

SI meurana, kak ¢ TOOOM BBIMBIO YAO.

Bor saBapka, Oynka, HOX,

Joxem KpBDKOBEHHBIM XOPOLL...
Pacckaskn, korga mue BbIgasyT Kpbuibs?
Ter Ha anTrena noxox,

XoTb He TO, YTOObI TPUTOXK.

Hama BCTpe€4a, HAKOHEL, cTaja 6I)IJ'II)IO.

Kax ¢ To6oit npusarno, apyr!

JIronsur, oristHucs BOKpPyT:

Buauis, cipsitanucek B KycThl Bce HeBeXX bl !
Hwuyero, uro s — nHa "t61"?

Bor, napio Tebe users,

Yucro 6eJ'II)Ie OBETbI 1 — OOACXKIBI.

To1, coxkpoBuie mMoE,

VYkaxku-ka MmHe KUIbE,

Yr06 no6nmzocTH, yTo6 Yalle BCTPeyaThesl.
Hapoeno kak »xyibe!

A obmeHve TBoe



O‘IeHb HY>XHO. BOJIBIJIC KPBLJI, MOXKET CTAThCHA.

31eCh NPUBOJIBHO, XOPOLIO...

A DitHiureitn Tebst — Hares?
l'oBopuis, 1 on sarnaser nop Beuep?
JlropBur, kax >xe paja s

Bac npusercreoBars, apyabst!

Ter aM6p03mo npunac, pagu Bc'rpeqn?

Ienpuerra — rae ona,

Tsost munas »xena?

[Mompocu, uto6 nourpana Ha apde!
Iisieb-ka, KTO 9TO HAET,

IMar nasan u nBa Bepen?

Tor BeICOKMIT TOCTIOAUH, B IeCTpom mapd)e?

Ax, na aro xe dupax!

Yro ou penaer, aynax?

st uero emy raxas noxoaxa?
Bnpouem, nouemy 6ot Het?
Ilepenait emy npuser.

Paccxa){cn, 49TO0, MOJI, dBUJ1aCh, KP&COTK&I

Mae1 nog, Beuep BnsiTepom
Cobepemcs 3a cTosom,

A x nonynouu noxanyer CruseH,
A mop yTpo Ha nopor

Crynur cam Tosapumy Bor:

"Hexommurexr" sacronss Bory nporusen.

110
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Dopmyna Gora

Bor ects. 1 — ner ero.

Cka’kure, KaK CKa>KeTCsl — He OIINOeTecs.

[Toromy uro Bor (Bcé Cymee) ects undopmanusi, o6nanaiomas ABOUIHBIM
xonom: “na” u “nHer” onHOBpEMeHHO.

IToromy uTO BEYHOCTB MPHUCYILA TOJBKO AHAJIOTAM-AHTHUIIOAAM, Ib1
napameTpebl BKyIle, Tapamu, B Jiio6oi dase CTAHOBIEHUS U PA3BUTHS,
OIMCBIBAIOTCS. MATEMATUYECKH, SIBJISISI B CyMMe HyJIEBYIO PA3MEPHOCTD, & HOJb
— YHMCJIO KOMIUIEKCHOE, PAa3BEPHYTOE HAMKMCAHME KOTOPOro IOAPadyMeBaeT
HaJW4rue MHUMOM, “BMpTya.anof/’[" 4acTH, U B TAKOM BH/I€ COOTBETCTBYET U
MOHSATHIO “Bce”, Y MOHATHUIO 'HUYEro B TO YK€ BPEMsL.

Bor ona, Mopmysa Bora:

T+ 33(72) = HMYTO = HEYTO

Crosxuao? A KTo cKasajl, 4To JOJDKHO ObITh J1erko?

(“z” — Hexoe unciO, BIpayKaIOLEe CyMMY BCeil GapMOHHOM Macchl

BCEJIEHHOI1)

CKaBKa O IMOTEPSAHHOM BpeMeHH

Moronam TpeGyercs HekoTOpoe Bpemsl, uTOGbI [O6paThCs 10 HaGMOAATENS,
TO eCTb, J11060ii BHIGPOC YACTHUL] IPOMCXOAUT PAHbLLE, YeM ero 3aPUKCUPYIOT.
3uauur, nBuskenre GoToHOB (M BOODIIE BCSKOE ABUYKEHUE) OT * COOBITUS K
HabJTI0aTENI0 TPOUCXOANUT B OOBIMHOM MOJIOYKUTEIBHOM BPEMEHN — M3
npouuioro B Hactosiee (Oyayuee), T.e., C HAPACTAHUEM MOZLYJIsl
TTOJIOXKUTEJIbHBIX 3Ha‘{eHI/I]‘/)I BpeMeHI/I MNJIN K€ CHUXKEHUEM OTpI/ILlaTeJ-IbHI)IX.
HBuxenue >xe npoub ot HabmogaTeNs MPOUCXOAUT, HATIPOTHB, B 06paTHOM
BpemeHH, us Gynyuero B npouutoe. OGpaTHOe IBUKEHUE BO BpEMEHU MOYKeT
NPOUCXOAUTD JIMGO C yMeHbLIEHUEM MO/LYJIsl TIOJIOMKUTENBHBIX, 160 ¢
HapacTaHMeM MOJLYJIsl OTPUIIATENbHBIX YHCEJ, B 3aBUCUMOCTH OT BHIGpPAHHOTO

3HA4YE€HUSI KOOpAMHAT MCXOAHOTO IIyHKTAa. CKOPOCTI) nepememeﬂnﬁ numeerT
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JIMIIB BCIIOMOTaTeIbHOE 3HAYEHHE, B TOM CMBICJIE, YTO yMEHbIIEHNE NN
HapacTaHue abCOJIIOTHBIX 3HaU€HU BpeMeHU rpu 64ublueil ckopocTn
npoucxoaur 6eictpee. JlocseroBast ckopocTs 06bexTa HabMOAEHNE NPy
OTPHILATEIFHOM IPUPOCTE MOLYJISL AAET BOBMOXKHOCTD PETMCTPALN TOJIBKO
coxarus, 3ameyieHus Bpemenn. [lpu cxopocrtu cBera (xapakTepHOH aJst
®HEProHeCYIUMX YACTHL) OTPULATEIBHbLA IPUPOCT HUBEJIUPYET BECH XOJ
nonoykurenabHoro Bpemenu. CBepXcBeTOBbIE OOBEKTBI — BCET/A B MUHYCOBOM,
cOBCTBEHHO OTpULATEIbHOM BpeMeHU. B orpunarensnom Bpemenu
HeBUAMMKamMU >kuByT anTruactuupsl. O6 9TOM elle pas HAIIOMHWIN
uccnegosareny antusopoposaa. O6beKThI 13 GOMBLIIOro KOIMIeCTBa
aHTHBELLECTBa — TaK HasbiBaemas ‘TemHas matepus . OrpuuarensHoe Bpems
— aT0 cBepxcBeToBble CKOpocTH. OGBEKTHI OOBIUHDIE U TE, YTO COCTOST U3
AHTHUBELLECTBA, OT/JeseHbl PYT OT APYTa UCKJIIOUYUTENBHO Gapbepom
ckopocreit. drot "anTumup" HenabsozaEM ISl HAC BUBYaJIbHO, HO
BO3JeHCTBYeT Ha 0ObEKTbl BUAMMOTO, "BeluecTBeHHOro" MUpa, BILIOTh 40
aHHUTMJISIUMY ¢ HUM B MomeHT Bonbioro Bapeisa, ¢ yero Haunnaercst HOBBbIi

OVKJI CTAHOBJIEHUSI MUPOB-aHTHUIIOAOB, ax I/IH(l)I/IHI/ITO.

HeGecnbriit nudgepoaar

Hecmorps Ha TO, 9TO KOCMOC TpeACcTaBasieT COOOM Leblif OKeaH CBETa OT
BCEBO3MO>KHBIX NCTOYHHKOB, 3€MJIIO B JIIOOOH MOMEHT OMBIBAET OIHA~
€QMHCTBEHHASI, BIIOJHE OIPE/eJIEHHAs! BOJHA: CBET BCIIBILLIKMY,
MPOM3OLIEAIIEH, CKaXkeM, 8 MUHYT Hasaf Ha PACCTOSTHUM 8 CBETOBBIX MHUHYT
OT 3eMJIM, MJM 5 4acOB Ha3aj Ha PACCTOSIHUM 5 CBETOBBIX YACOB, WJIM I'OJL
HasaJ Ha PACCTOSTHUM OfHOro cBeToBoro roaa, uian 40 ser Hasax Ha
paccrostanu B 40 cBeTOBBIX JleT, MM MUITMOH (MHJUTMAP/) JIET Has3as Ha
PAaCCTOSIHUM MMJUTMOHA (MWJIZIMApAa) CBETOBBIX JIET U T.J., BIUIOTh [0 Kpast
BUANMOI BCesieHHOM... "[ pebnu" aTo# BOMHBI — OTPE3KM MPOCTPAaHCTBA U
BpEMEHH, HEPAa3PhIBHO CBA3aHHbIE MKy coboH, "pasmedeHHbIe" CKOPOCTHIO
CBETAa, I7ie PACCTOSIHAE B KMIOMETPAX YETKO COOTBETCTBYET ITPOMEKYTKY
BpeMeHH, 32 KOTOPOE 9TO PACCTOSIHUE B BAKYyMe IIPEOAOJIEBAET CBET. DTO U

€CTb ”He6eCHbIﬁ umbepGnaT" — €CTeCTBE€HHaAasl rpaaynupoBKa KOCMUYECKOU
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mKasbl, obpasyouas csoeobpasHble "'BpemenHble nosica" BcesenHoit. Bee
ocrasnbHbie "cobbrTust" nust ocBeTOBOro HabonAaTENsT B II000H MOMEHT
COBEPIIEHHO HeHaOJII04aeMbl U IIOTOMY IIOJIHOCTBIO UPPE/IEBAHTHbI, HAXO/SCh
B OTPULATE]EHOM BPEMEHU — JAPYTroM, "He Haulem" MBMEPEHNN KOCMUYECKOTO
npocrpancrsa. Jluist syueil npsiMoro cBeToBOro koHyca LKasaa kaanbpyercs ¢
HOCJIEJOBATE/IbHBIM yBeJIMYeHUEM aOCOIOTHBIX BEIUYUH [I0KA3aTeNsL; B
06paTHOM KOHyce — C UX yMeHblIeHHeM. TO4YKa CXOKAEHHs IIPSIMOTO KOHYyca
c oOpaTHbIM — HyJleBasl TOUKa LiKabl. EeTecTBeHHO, KOraa HyJseBast TOuKa
COBIaJaeT C MECTOHAXOXKAEHNEM HabJI0aTe s, YMEHbIIEHNE MOLYJIs

OPOUCXOAUT BO BCEX HANIPABJICHUSAX NBHIKXEHUS OT HEE.

YacoBble mosica BCeJIeHHOM

Kocmmueckoe Bpems onpepensercs paccTosiHuEM, KOTOPOE 3a 9TO BPeMsl
npoxonur ceet. T.e. uem Gosbluee paccTosiHue npeonoseHo GpoToHamu, Tem
60Hb]_ue BpeMeHI/I l‘[pOTeKIIO. Mbl BUAMM CBET IIO3>KE, YyeM Cﬂyql/lﬂcﬂ Bb[6p0c
dboronos. Tem nosske, uem masblie OT HAC STOT BHIGPOC Mpousoe. Beisos:
BCe “cobbiTis” HAXOAATCA B APYTOM BPeMEHH, MIPOLIOM 110 OTHOLIEHUIO K
coberBeHHOMy Bpemenu Habmoparens. To ecTs, B cooTBeTCTBUY €O CTeENeHbIO
YAAJIEHHOCTH “‘cobbIThii” OT HabsIIOAATE NS, B 3ABUCMMOCTH OT YCJIOBHOTO
3HAYEHMs] BPEMEHHBIX KOOPAMHAT MECTa ero HaxXox</eHusl, Habmonaercs
CHU>KEHUE MOYJIsl 0603HAYAIOIMX BPEMSs] TIOJIOXKHUTEbHbIX BEJIUYUH MM 5Ke
HapacTaHHMe MOJLYJIsl OTPULATEbHBIX 3HAYEHUH BpeMeHH! HabJI0aeMoro
“cobprrua”’. [lpuuem npunuun kacaercs moboro nabmoaaresns, rae 6b1 OH HU
HAXOMMJICS. DTO U ecTh ocHOBa, ucTok 1 O. Duanueckuit cmpici
orHocuTeabHOCTH BpemeHU. [lpupoanas 3akoHOMEPHOCTD B yCTpPONCTBE

N‘IaCOBI)IX HOS{COB" BCEJIEHHOU.

Hecomuenno

LITO Macca 4aCTUllbl 3aBUCUT OT eé CKOPOCTH, HU JIs1 KOTO HE CEKPET.

OTBe‘-IaH Ha BOIIpOC HI/I CMO.TII/IH&, HMEEeTCHd JIM eArHAas (byHZLaMeHTaIIbHaH
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CYILIHOCTB, YTBEPIKal0: HeCOMHeHHO. VMeeTcst Hekast CyIHOCTB, KOTOpPast B
3aBUCHUMOCTU OT 06CTOHTeHbCTB HpoﬂBf[HeT Ce6ﬂ B Tpex BO3MO>XHbBIX
mopycax-"unocracsix":

- TP JOCBETOBOM CKOPOCTH 3TO MaTe€pUaJIbHAas 9acTula (CTPYKTypa) ¢
OOBIYHOM ITOJIOYKUTEIHHON MAaCCOH,

- TP [IOCTU>KEHUM CKOPOCTH cBeTa (MM MPUOIMIKEHNH K Hel) — 9TO
BoJIHA, GeamaccoBas SHEProHecyIlasl YacTuLa, 'crycrok sHepruu',

- IIPM CKOPOCTH, MTPEBOCXOASAIIEH CBETOBYI0 — 9TO AHTHMYACTHULA,
obpasoBaHue, obsanaliee NpU ONpesieeHHbIX YCIOBUSX MHUMON Maccoi,
KBaJpaT KOTOPOH B HEKUiI1 MOMEHT 00eCreunT Maccy OTPULIATENbHYIO,
He06xo;u/nvxyro IS AaHHUTWIISIAY ¢ COOCTBEHHOM CBOEM KOMUEH-aHTUIIOLOM B
MaTepHMbHOM Bb[pa)KeHl/ll/l. CﬂeWeT HO}I‘{epKHyTb, 4YTO aHTHUBEIIEeCTBO
skuset B "CPT-cummerpuunom" mupe, KOTOpomy CBONCTBEHHO, IIPEXKE BCETO,

OTpUIATEJTbHOE BpEMSI.

Koporko u sicHo

Orkas OT CBEPXCBETOBBIX CKOPOCTEH (M TeM CaMBIM OT OTPULIATEIBHOTO
BpeMeHI/I), an/IBeJI K HpeﬂCTaBﬂeHI/I}O O TOM, 6yZlTO COBepU_II/IB B KOCMHUYECKOM
MPOCTPAHCTEE METII0 U BEPHYBLIMCH HA 3eMJIIO, GIU3HEII- Iy TeIeCTBEHHUK
OKayKeTCsl MoJIoXKe cBoero bpata-momocena. [lapanoke, KoTopsblii cunraercs
HepelleHHbIM 10 ceii aeHb. [IpusHane peasbHOCTH OTPULATEIBHOIO BPEMEHU
pelaeT 5TOT Napafiokc oueHb npocto.Yro e npencrasisier coboit TekyIee
BCHATB, U3 Oyayiiero B npouuioe, spemsi? Yenosek perucrpupyer dpoToHst
JIMLIb B MOMEHT UX NoNafaHus Ha ceTdyatky. J11060ii BriGpoc dporoHoB Beerna
HpOI/ICXOaI/IT paHbU_[e, yem ero yBI/IﬂﬂT, HOCKOJI])Ky Cl)OTOHaM TpeGyCTCH
orpesiesieHHOe Bpemsi, 4TobObl 100paThes 1o Habmonarens. 3HAUNT, ABU>KEHUE
¢oTonoB u Becex Boob1e 06beKTOB, MPUOAMIKAIOIIMXCS K HabmoaaTeso,
ocyliectsIsercs: 'Us paHblie B noaxe', U3 npouutoro B Oyayiee — B
OGBIYHOM MOJIOXKUTETLHOM BPEMEHH, C HAPACTAHUEM €ro aOCOTIOTHBIX
sHauenuii. COOTBETCTBEHHO, epeMelleHMe TPOYb OT HADJIOAATE sl O3HAYAET
ABU>KEHUE BCISTh, U3 OyAyluero B npouuioe, Bcé bosee rirybokoe 1o mepe

yAasneHust OT pelUInneHTa. TO €CTh, MEHSISI HAIIpAaBJIEHME B IIPOCTPAHCTBE,
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Iy TEIIECTBEHHUK MEHSIET M HallpaBJIeHUe ABYKEHUs BO BpemeHu. loaromy
[IpH Iy TEeLEeCTBUH "Typ-peTyp' pasHULA B [TOKA3ATESAX YaCOB
IyTeLIeCTBEHHUKA U JOMOCE/a, BOBHUKAsSI U YBEIMYUBAsICh 10 ImyTH "Tyza',
CHMKAETCS 0 J0pore 0OPaTHO, U MOJTHOCTBIO MCYE34ET B MOMEHT BCTPEUM

GJIM3HEIOB.

Ilpenapamis Teopun oTHOCHTEIBHOCTHA

3as10r OTHOCHTEIBHOCTH BPEMEHHU — 3TO BO3ZMO>KHOCTb €I'0 OTPULATEIBHOTO
npupocra. Crenens u ckopocTs yaaneHus oo0bekTa OT Habogaress -
dbaxTopbl, BAMSIOMME HA BEIMYHUHY 3TOTO IPUPOCTA BILIOTH /10 TIEPEXO/A B
COGCTBEHHO OTPULIATETLHOE BPEMST [JIsl CBEPXCBETOBBIX, €0 CKATHE ISl
[OCBETOBBIX MU OOHYyJIEHHE BPEMEHH, CONPOBOSKAAIOLIEecs]
npeobpasoBannem oObeKTa B BOJHY (€ro MyJIBTUIIMKAIMEN) TIPU CKOPOCTH

cBeTa.

Muccuonepsr

"Teopel Bcero, eciiu TAKOBOH CYLLECTBYET, JO>KEH ObITh BKJIIOUEH B
cucremy "Bce cymecrByromee". C npyroii cropoHbl, OH He MOXeT ObITh
YaCTBIO CUCTEMBI, TIOCKOJIBKY YaCTh BCET/A MPOLLE LIEJIO0Tr0, & TBOPLLY He
[I03BOJIsIeTCsl OBITH TIPOLLE TOTO, YTO cam co3aat. YTo6bl MPUMUPUTD 3TO
[POTUBOPEYHE, OCTAETCS OJHO — OTOXKIECTBUTH TBOPILA U TBOpeHue: Bee
cymecrByrouee ects Bor. Yro >, mbl rorossr HazBate Mup, Beenennyio,
Borom. Ho Bor ne ToT, Kakum ero n3ao0parkaroT peJIurio3HbIE THCAHMS.
Crenyer or6pocuTh HaMBHBIE BBIAYMKH IPEKOB O IIPOTUBOECTECTBEHHBIX
‘{yﬂecax, ﬂKO6bI HpOI/ICXOJII/IBLHI/IX Ha 3emJie C y‘{aCTl/leM 61/]6JI€I>JICKVIX
nepconaskeil. [103abbITh Heslenble yI0XKEHUs O TOBEIEHUHU B OBITY, BIJIOTH 110
6yaro 6wl npoaukToBaHHbIX Borom pannona muTaHus, NPaBUIl CEKCYalbHBIX
CHOmeHI/II?I, ¢)0pr1 oae>Xabl 1 Jaxe MaHepr I/ICHpa.)KHHTbCH. OCy]lI/ITb
JIMKapCcKue oObl9al B OTHOIIEHHSX C ceOe MOoJOOHbIMI — Harpumep,

NPHU3bIBbI 663)KaJ'IOCTHO y6I/IBaTb HMHOBEPIEB U OTCTYITHUKOB. TO €CTb,
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HeobX0AMMO IpeKpaTUTh HaBsidbiBaHue Kiaupukamu Bory conx coberBenHbix
ybesxnenuii u npasui.” ...

C HeropoBaHMeM OTILIBBIPHYB BPEAHBII KYPHAJ, MOJIOAbIE U3y MPYHO-
sestenble rymanouast [ u Jlupu Bnanu B rimy6oxoe yubiaue. "Tbl Tonbko
[PEACTaBb, YTO OHU cebGe nossossiior! Kakas epecs! Her, nam He ypacres
ocHoBartb 31ech Llepkoss Beemoryero 3enenoro Yenoseuxal" —
B3BOJIHOBaHO npuunTana Jlupu, sanampeiBas XUTUHOBBIE PYKH U IIPSAAAst
KpynHbIMY, GedyxopusHenHoii popmbl yamu. "Ycnoxoiics, munas, —
pacCyAuTeNbHO Bodparkasa [ i, — skseMIuisp, HAMCABLIMI 9TO, BUAUMO,
HUYEro He BOCIPUHMMAET CIIOHTAHHO, MUHYsI KOpy rosioBHoro moara. Ho ne
oropdJamcsi, Mbl HaliJieM JIIOJIeH, JTUIIEeHHBIX TYPHOMN MPUBBIYKI /:[yma'rb! Ther
Tosbko He BosiHyHcs!" Y Tnin Haposro npucocasncs BEITSHYTBIMU B
Mpo3pavHyio TPyOouKy rybamm K cTyaeHucThIM rybam Jlupw, crapasces

YCHOKOUTD JII0OUMYI0.

A mooxker...

XOJUTH COBCEM HEIIJIOXO
B HUOY/Ib-KaKy10 LlepKOBb,

a MOYKeT OBbITh, He B LIePKOBb,
a MOYKET, He XOUTh.

6e3 LiepKBU, YTOO BbI 3HAIH,
MBI O 3/10€ 3aMBIIIISLIA —
YKPACTb GBI TO-APYTOE,

a MOXXeT 6I:>ITI:>, y6I/ITL

6e3 LepKBH, KaK ABa ABa>K/bI,
TpenmI ObI 9yTh HU KaXKIbIH,
a MOYKeT ObITh, He KaXKIbIH,

a MOYKeT, He IPellI.

OTIiA U MATh HE YTHJI ObI,
KyMHUPOB HaTBOPUJI Obl,

XOTsI ObI 1 OHAK/IBI,
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HO JieJ1 HaBopoTHI |

Bceesbinero, naxai 6bl,

OH BCy€ MOMUHAJI OB,

u Baceit HasbiBas Obl,

KOT/Ia HETPE3BbIM ObLI.

a MOJKeT, He Ha3BaJI Obl,

torpa 6 apyroil ckanpaan 6el1 —
ncanamel U Audupamos

HE 11eJ1 6I)I, 1'[03&61)1]1

TBOps cebe Kymupa,

He rua Gb1 on kedupa,
ocJia Gl HepeMeHHO
YY>KOTO MOYKeJal...
CBU/IETEIBCTBOBA JIOYKHO,
a MOJKET, U He JIOXHO,

M laXke — BCEBO3MOYKHO

npeso6o-aeiicTBo-Ba
KOpO'e, BCEM COJIIATaM,

a MOXKET, He COJIIaTam,
a UXHUM KOMaHAHUpam
MOpPEeKO-MeH/10-BaTh
HI/I6y}II)-KaKyIO LIePKOBB,
a MOJXKEeT, 1 He IIePKOBb,
a MOXKeT, HUKaKY0

HE€ CTOUT nmocemaTtb ,



118

Yuacres Ha XBoCT 0OYKEHBKE

"Mesxay cTonbukom, KOTOpPOro BoobIie HEeT, 1 CTONGUKOM, KOTOPBIA
HHUKOTOa HeJIb3s1 06Hapy)l’(I/ITb, Cy]lleCTByeT OFPOMHHH pa3HI/ILla.”

A. IHlnenckuit

B nercrse s 6pu1a BOMHCTBYIOIIEN aTeNCTKOM. Yem mutaamre, Tem
pouncrsennee. OnHAMX/IbI, B IBUTY TEOJIOTMYECKOTO Cropa ¢ 6abymKoi, —
HaelCh, MHE TOTJA U IISITH JIeT elle He ObIO, — $I, 33 HeXBAaTKOM
apryMeHTOB, fake NHyJa €€ GOTMHKOM MO Hore, oTyero 6abyiixa 4yThb He
3amuiakana, a s 710 CUX MOop He MOTy BCIIOMUHATDb 6e3 YKI'y4ero CThlaa u
packasnuusi. Ho, mockosnbky B cobbrtuu arom siBHO Gbut BUHOBAT Bor,
MUBBUHATHLCS 51 He CTasa, a k bory satansa eue GoblLy1o HENPUSASHD: MaJIO,
4TO €ro HeT, Tax elle U Aepuch TyT us-3a Hero! Bor, ognako, Besn cebs cmupHo,
HUKaK CBOel BparkieOHOCTH He TPOSIBJISII, U CO BDEMEHEM 5T COBCEM
nepecraja oopalaTh Ha Hero BHMMaHue: Hy, HeT, Tak u Het! [losryuennoe
MHOIO €CTeCTBEHHO-Hay4HOe 0OpasoBaHue, KOHEUHO e, JUILIb IOAKPEIHIO
Moe TIpe3peHHe K 9TOH HeCYIIeCTBYOIed JUMIHOCTH. SHAHUS s BITUTHIBAJIA
5KajIHO, KaK I'yOKa, HO HUKAKMX HAyYHbBIX /IOKA3aTesIbCTB, aXke HameKa Ha
CYLLLECTBOBaHME CBEPXbECTECTBEHHbIX CUJI, He OOHapyskuia. Bokpyr mens
OBLIO TIOJIHO MOJIOABIX CKEIITUKOB M ATEUCTOB, U B HAaIllel BeCeJIOM KOMITaHUH,
C & OUCIyTamMM M 9K3aMeHaMH, TyPIIOXO/aMy U BedepuHKamu, Mecta bory,
pasymeercs, He 6bu10. Cyns 1o TakoMy Hauauly, YUTaTe b BIPaBe OXKUATD,
4TO /laslee MocaenyeT pacckas o moem "obpawmenun”. Ho, npeasuns ero
pasouyapoBaHUe, Clelly 3asBUTb, YTO OOpalleHus He pousouuio — B Bora s
M 1O cel fieHb He Bepio. Bo Beaxom ciydae, HU opnH n3 Tex boros, koTopbix
npenJiaraer "Go)KeCTBEHHbIH PHIHOK," MHE coBepIeHHO He noaxonut. [Ipasna,
aTemsaMm MoIi C rogamu Heckosbko nobsex. CHavana — HoTepsl BCIO CBOIO
BOMHCTBEHHOCTb, & 3aTe€M U BOBCE OTCTYNWJI Iepel; TeM coobpaskeHreM, U4To
aTensMm, B CyLIHOCTH, Ta ><e Bepa: Bepa B TO, 4to Dora ner. A 51 Beputs He
cosjaHa, 51 Co3faHa 3HaTh. 1ak MHe, BO BCAKOM ciydae, kaszanochk. Mos
CaMOyBEPEHHOCTD, BIIPOYEM, He IIPOCTUPAIIACE IO TOTO, YTOOBI 3HATH 6¢¢, U 51
BoIGpasia ceGe Tesuc: HU BO YTO He Beplo, HO MHOroe ponyckato. Ha Tom mer ¢

6OI‘OM U IOMHUPUJIUCH. HO IOPbI 10 BpEMEHU. HO npuyiies J4ac, xorga MO
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YBAAUMIi ObIIO aTen3m BHOBb NOAHsI royosy. Bosee Toro, o nonsirancs
JaXke CHOBA CTaTh BOMHCTByIOIMM. Kak Bbl HOHMMaeTe, 5TO COBIAIO MO
BpPEMEHMU C [IOCJIEJ0BABIINM 32 "TIepeCcTPOHKOIi", BO3poKaeHNEM
PEeIMIrMO3HOCTH B HALLIEM POJHOM OTedecTBe. DbiBiune naptuiiHo-
aTencruyeckue GyHKLIMOHEPH! BAPYT CTAIN PadMALLIMCTO KPECTUTHCS, HCTOBO
[OCTUTBCSL, — HE CJIUILIKOM, BIIPOYEM, YCIIELIHO, IIOCKOJIBKY TEJIECA UX CBOUX
rabapuTOB PU 9TOM HE TEPSJIH,... & KOTAA sl CTaJa 3aMedaThb 30JI0ThIe
KPECTHKH Ha Liesx "Beaylmx pU3HKOB-TEOPETUKOB" MOCKOBUH, TYT YK s
B3bSIPUJIACH BCEPbES, U BPEMEHAMU UCIIBITHIBAJIA HETIPEOLOIMMOE HKEJTAHUE
NPUBECTU BHELIHUH BUA "HOBOOGpalLeHHbIX" B COOTBETCTBHE C U3BECTHOM
CTPOKOIi "KpecT Ha lllee U KpOBb Ha Horax', Hy, eC/IM He Ha HOraxX, TO XOTs Obl
— Ha pacrapananHoil MHOI (PUBMOHOMUM: JIMIIEMEPOB — He TEPILIO, & B
VMCKPEHHOCTDh 0OpallleHHsl 9THX JIIoAei 1 ToBepHuTh He morua. M He
COMHeBaJIach, 4TO, HabJII0Aas UX C/Ie3bl, 3AIMBAIOLIUE CBEXKME LIAPATIMHBIL,
YTPpbl3eHUIi coBecTHU 51 OBl HE UCHBITAJIA — HE TO, YTO B Cilydae ¢ 6abykoil.
Bockpecuuuii atensm Hac/la>k/a1cst MOMMHU HOBBIMU HACTPOEHUSIMH, HO TYT
nocJej0Basla HEKOTOPasl 3aKaBblKa: CPe/IM MOJIALIMXCS 51 ObHAPY KM OYeHb
HETJIyTbIX JTIO/IeH, YbI0 NICKPEHHOCTD, K TIOJJTHOM MO€H pacTepsTHHOCTH,
[IOCTaBUTb I10J] COMHeHMe He moria. [logymanocs: a BADyr OHU 3HAIOT YTO-TO,
yero He 3Hato s1? LlapanaTbcs mHe pacxorenocs, U s ... 0GJI0MKUIACH KHUTaMU
no penurun. Beex naponos u Bcex kondeccuit. He cxasy, uro s Bce unrana c
OJMHAKOBOM OCHOBATEJIBHOCTBIO: KOE-4TO MPOCTO IPOCMAaTpUBaJIa "o
auaroHanun', moJsiarasi, YTO €CJIM €CTh 3a YTO 3ALENNUTHCS MIA3y, TO —
sauenurcst. Ho, morparus uspsiiHoe Konm4yecTBo BpeMeHU Ha 9TH OILyChl, HE
MUHys TAK)Ke U HEKOTOPBIX punocodckux paboT, MpusHaa, BCe-TaKu, YT —
"mycro mecto cue" — BO BCAKOM cilydae, Assl MeHs. Bouiu Tam, 6esyciosHo,
KPacOTBI SI3bIKA U IePJIbl YEOBEYECKOH MYIPOCTH, HO He ObUIO TOTO, YTO 5
uckana: dokasamenscme cymecrsosanus Boxectsa. Bouta mummn
HACTOSITE/IbHAS PEKOMEHALMS: [IOBEPUTD. A, KaK y>Ke TOBOPUJIOCH, BEPUTD
He cosgaHa. M Torpa HacTynmi ciepyromuii aramn: sagepHys "TpaypHoOn
tadToil" riaBHble TPYAbl PEJIUIHil MUPa, 51 B3SL1ACh... 33 KOCMOJIOTHIO.
Paccysknana st npu 9ToM NpumMepHO Tak: UCTOKH PEJIUTUU — B MIyOOKOH
apesHoctH. PasBurue yenoBeueckoii MbIC/IM € TEX TOP YILIO OYEHb AAIEKO, &

PEIUTNO3HBbIE NOTMbI — 3aCTblJIM, OKAMEHEIN, OCTAJIUCh HEN3MEHHBIMU. KaK
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CKasaJl ONMH aMEPUKAHCKUH CBSIIEHHMK, 3a YTO U TOJIyYWJI TIO TOJIOBE
soHTHUKOM "BOMHCTBYyMOIIEH TencTkn'", "Mbl 8acTaBisiem NpHUX0oXKaH NapKOBATH
Mo3ru y Bxoja B uepkosb'. C Mo3ramMu MOMMM MHE PacCTaBaTbCsl HE XOTEJIO0Ch.
He T0, uT06 51 Tax y» BbICOKO UX LieHMJIA, HO, COTJIACUTECh, HebeCnonesHblit
npeamer. [la 1 — cBbIKIACH 51 yoKe ¢ HUMU, He TIEPBbIA rof Ha cBeTe xuBy. V1
BOT, 3aIll0JJ03PUB, YTO KAPTUHY MUpPAa He PEeJIUrus, a, BCE-TAKU, HayKa ceiuac
cosnaet, 06paTHIACh Sl K TPYAAM COBpeMEeHHBIX (pusuKoB-TeopeTukos. "Aif,
mocbka! 3Harb, oHa cuibHal", — nogymaet biaroskesnaTesbHBIA YUTATEND.
CxenTuuecku >ke HACTpoeHHbIH Tonbko duipkuet: "He B cBou canu ne
caguce!" Ho, B cBoe onpasnanue, creuty 3dametuts, uto GpU3UKOH 5
HHTEPeCOBa/Iach yyKe aBHO U BbeUIMBO, OCOOGEHHO TeMU eé pasiesamu, ITo
CBSI3aHBI C Ku6epHeTm<0ﬁ. 3aHumasichb d)usnonoruef/l BBICILIE}I HEPBHOU
IEATENbHOCTH — CUZHAALHOE NEATETBHOCTH KUBBIX CHCTEM, — TPOCTO
HEBO3MOXHO ObUI0 060iiTH BHMMaHMeM Teoputo naopmanuu. la u
HaMepeHl/lﬂ y MEeHSA 6bIHI/I caMmble, YTO HU HA €CTh, HEBMHHbIE: XOTeJa JIUIIb ()/lﬂ
cefs YSICHUTD, B 4eM YK€, KOHKPETHO, COCTOSIT PEACTaBIEeHUsT COBPEMEHHBIX
kocmosoros. CbiH Moii, pUsHK 110 06Pa3OBaHUIO, 110 POLY AEATENBHOCTH —
POrpaMMUCT, yBUAEB MOM HOBbIE 'MIPYLIKN' — KHUTY XOPOLIMX M Pa3HBIX
¢usuxos, sauntpurosanno cnpocus: " A sro Tebe — zauem?". S ckpomno, Ho
4yecTHO oTBeTma: 'Xo4y ynacTs Ha XBocT boxxenbke", Ha 4To nosyunia
onobpurenshoe: "Hy-ny!". Ho y mens yse n 6e3 noompenuii — npsamo
CJIFOHKU TEKJIM OT MPeJBKYLIEHUS TOrO HACIAXK/AEHUsI, KOTOPOE IPEACTOUT
YeJIOBEKY, CO3EPLAIOLIEMY CTPONHYIO U BEJMYECTBEHHYIO KAPTUHY MHUPa,
npejjaraemMyio COBpeMeHHOM HayKOM. Opnnaxo, BSIIIIEMY MOEMY
HEeIOYMEHUIO U PACTEePSIHHOCTH, OKAa3aJI0Ch, YTO CTPOMHOM U BeJIUYeCTBEHHOMU
KapTUHBI MUPa y COBPEMEHHBIX KOCMOJIOTOB HeT. A Ta, 94TO ecTb... Yem
IOJIBILE ST BHUKAJIA B KHYDKHYIO IPEMYAPOCTD, TEM SICHEE CTAHOBHIIOCH,
HACKOJIBKO OHa jasieka ot cosepiueHcrsa. Koe-rue B Hell conepoxarcs
KJIACCHYECKHE Y30PBI, MECTAMH, HA00OPOT, B BBICIIEH CTENeHN abCTPaKTHbIE,
BCTPEYalOTCsl CTPALlHble "yepHble AbIPbl" U BEIMKOE MHOXKECTBO GeJbIX MsITeH,
HepeMesKaloLUXCsl CO cilefiamu rpy6oii petywmu... Beisicuunocs, uro kapruna
aTa la’ke CaMUX ee coafaTesell He BIIOJHE yoBJaeTBoOpsieT. Bot, BasaTh x0T GBI
camylo NOMyJISIpHyIo ceifuac Teopuio boabmoro Bspeisa... [1peskne Beero, ne

SICHO, YTO K€ 3TO 3a B3PhIB 3a ’TaKOI‘/J[, noqemy OH BIlpyl" CJIy‘{I/IJICH n — OTKy}la
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Basuiack ero aHeprus! Hukakux coobpaskenuit Ha 3TOT cuet UMK He
Ipe/JIaraloT, a PUMCKUH Mana, HeCKasaHHO 9TOMY OOpafloBaBIINCD, 3asBIL:
"Be1, neckaThb, pe6siTa, KOJIb y>K O4eHb BAM HEHMeTCs, MOKEeTe, KOHEYHO,
BHUKAaTh, K&K OHO TaM BCe TPOMCXOAMIIO MTOCIIE 9TOro camoro Bapeisa, Ho yox
cam Bapeis, a rem naue, cobbITHS, eMy NpPeJIIeCTBYIOIIME, 9TO YK — AYAKH !
U ne cyiirecs: Bosxbs paboral". C nercrBa namartys KOMMYHUCTUYECKHE
vactywku: " M sauem Takoro namny tonsko mama poauna?!", s, koneuno,
nanuHbIMU coBetamu npeHebpersa. Tem Gosee, uro cutyauus xpaiine
HAIMIOMUHAJIA ONMUCAHHBIA XOKMHIOM KYPbEe3HBIH CiIy4ail: cTapyliKa,
NOCeTUBILIAs JIEKIIUIO U3BECTHOrO (PUBUKA, U MPUJIESKHO BHUMABLUAS €0
Pa3bSICHEHUSIM yCTPONCTBA COHEYHOM CUCTEMBI, IO OKOHIAHUH JIEKLINH,
obparuiack K JOKJIAAYUKy CO caoBamu: "OTO BCe HEOOBIKHOBEHHO MHTEPECHO,
MOJIOZIOH YesIOBEK, HO Ha CAMOM-TO JieJIe 3eMJIsl TOKOUTCS Ha YEThIPEX CJIOHAX,
KOTOpBIE, B CBOIO OUepPe/ib, CTOAT Ha orpomHOii uepenaxe!". DOusuk,
upoHuvecku yasibasics, cnpocui: " Hy, xopouo, a uro sxe Torga 6 camom
nu3y?". OrBer nposByuan ysepento: "Tak Beas B camom Husy — uepenaxal'.
Tax Bor u konuenuus bora. Ecin "B camom Huay" — Bor, To, Ha moit Barusiz,
9TO JIMIIb ITIOJMEHSET OHHy Hp06HeMy LprFOﬁ, n yqubIﬁ B TAKOM Cﬂy‘{ae,
JIOJKEH 3a/1aThCsl BOIPOCOM: & UTO YK€ TOT/A, C TOUKU 3peHus pusuky,
npeacrasiseT coboii aTor cambiii Bor, u otkyna on cam-ro Basuicsa? Tak uro,
ULl ICTMHHOTO y4eHoro bor, — kax u 4epenaxa, CO 3J10CTH UM
usypoaoBaHHas, — nepcona "HoH-rpata". M Bot, ormaxHyBIIMCE OT 3TOrO
HECYIECTBYIOIIETO, HO KpaliHe HaszoMamBoro bora, koTopslii, BMmecTo Toro,
4TOOBI MOKOPHO MOACTABUTH UCKOMBIH XBOCT, TOJLKO 1 HOPOBUJI CTABUTb MHE
NaJIKu B KoJieca, s TPYCTHO nepebupana B yme oTaebHble bparMeHTsl, Ha
KOTOpble pH broKaiiemM paccCMOTPEHNH PacChINanach BOXKAEAeHHas
xaprtuna mupa. Coin, HaBewas mens1, 6oppo cnpawmsan: "Hy, kax tBon
usbickanus?", Ha uTo 51 HeBHATHO Gopmorana: "Bykcyro". 51 yyscrBoBasa cebs
obmanyToit u Borom u moapmMu: MHOTUX, TIO-BUAMMOMY, BIIOJIHE YCTPaUBaIa
aTa HesloAesnaHHas kapTuHa mupal Bunumo, ecnu 6ausko He noaxoauts, To 1
Ma3Hdg MOXXeT LLIeIIeBpOM I1O0Ka3aThbCH. A ecJim Te6e K TOMy Ke BHy]_L[aT, qTO B
KapTUHE 9TOM — He [Ba, HE TPH, a B JIy4lleM CJIy4ae — YETHIPE, a TO U KyAa
Gosiblie U3BMepeHU, 1a TONbKO — yMa naJsara Tpebyercs, utob ux cebe

npeacraBUTh... 60}0Cb, MHOTI'O Haf/’me'rcq OXOTHHMKOB 3asiB1Th, YTO OHM OYE€Hb
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maxe mpeasaraemslii weesp uenst u nonmator! Ho nopo6ubiii maccasn
[OIO3PUTEIBHO HAIIOMUHAJ MHE CKa3Ky [TPO HOBBIH HAPSI KOPOJISl, KOTOPYIO B
JeTCTBe YuTata MHe HedabsenHas 6abymka. Tem He meHee, fajke CBaJeHHbIE B
Ky4y OT/leJIbHble ()parMeHThl KAPTUHBI OBUIM TaK BOCXUTUTENBHBI, TaK
npusnekanu B3op! Tax xorenocs 6es koHLIA BOPOLIUTD UX, IOBOPAYMBasl TaK U
a1aK, HoAbUpast OAMH K APYrOMy, IbITAsICh CJIOXKUTb U3 PA3POSHEHHBIX KYCKOB
HedTo LeabHoe U coBepuieHHoe! He Gbuto cun oropsatbes ot mobumoit
urpyumku. Hy, Bce paBHO Benp, HUKTO MeHs He BUAUT? Komy kakoit Bpen or
TOro, 4eM s 31ech, TaAlKoM, 3aHumaiocs? V1 Bor ogHaxabl, B KOTOpBIL pas
3aIlyCTUB PyKHM B CBOM COKPOBUILA, U3BJIEKJIA S HA CBET OYaPOBATEJIbHYIO
[EeTab...HEe TO, YTOObI OHa MHe PaHbIlle HUKOT/A He MONafanach, HO TyT 5
BAPYT yBujeJa ee B HoBom cBere. Bot, nomo@yiitecs: "Tak HasbiBaemoe
IIyCTOE IPOCTPAHCTBO — BaKyyM — IIOJHO IapamMH BUPTYaJbHbIX YaCTHIL U
anTnuactuy. OHM BOBHMKAIOT BMECTE, YAAISIOTCS APYT OT APYTA H,
C6JII/I3I/IBLL[I/ICI) BHOBBb, aHHI/IFI/IJII/lpy}OT...HOCKOJIbe SHepFl/lﬂ HE€ BO3HMKAET U3
HUYEro, OAMH U3 NapTHEPOB Napbl 00/1a/laeT IOJI0)KUTENbHOM, & APYTOH —
OTPHLIATENIBHOM dHEPTHEH, U IPOLIECC ITOT npoaonkaercs seuno...". M tyry
MeHs noquy-TO HepeXBaTI/IJIO JAbIXaHUE. H 6epe)KHO ITIOJIO>KHJIA KHI/IFy Ha
MeCTO, BCTajla CO CTYJIa U MEJIEHHO, OIVISIABIBAsICh, OTOLLIA OT CBOUX
cokxposul. Heckonbko nHeit st k crony He npubamskanace. Y Tonbko rae-to, B
YTOJIKE CO3HAHUS, TEIUINIACH MBICIIb: s Halynana HuTb Apuaansr. Teneps,
ecJIU sl BEpHYCh K CBOeH 106uMoit urpe... [lofymbIBaTh 9Ty MBIC/Ib 10 KOHLA 5
6osnace. A norom... [Torom st cupena y crona u ysxe — He unrana, a —
nucana... Craresa "AuTuBcenennas..." Obuia HAMMCAHA, YTO HA3BIBAETCS, 'B
onun npucect". M Bot, B ciepyrommii pas, KOraa CblH CHOBA OCYACTIMBIIL HAC
CBOMM BUBUTOM, s, BHyTpeHHe uKyst, cnpocuia: "Hy, uto sxe Tb1 He
uHTepecyelbes,, kKak mou uabickanus?" [loxkeBbiBasi OTOMBHYI0, OH MOCIIYLIHO
xuBHyJ: "Murepecytocs'. I[Tocue wero ero "mamux" copsanace ¢ mecra,
NpUBOJIOKIA KapaHaam u Gymary u sassuna: Bor. Caymait. Cymecrsyer
Bceenennas, na? — ¥Yrym. — U cymecrsyer... (naysa)... Cymecrsyer
Awnruscenennas!!! Vx anaurnnsauns — Boabmoit Bapeis, nnm, aro To ke,
Bonbwoit [Tmmk! Ionumaems?! — Yrym! — Oroit cucreme He HyskeH
Cosparenn: npouecc nosropsiercst nukamdecky, seuno! Cucrema paBHoBecHa

— B M060# MomeHT BpemenH, Tak kak Beienctsue CPT-cummerpun, Bpems B
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AHTHUBCe/IEHHOM UAET BCISTh, TO €CTh, HUKAKOIo Napagokca HeobpaTumocTi
He cywecrsyer! Makponpouecchl Toske 06paTHMbL, TOJIBKO MBI HE MOXEM 9TO
[IPOCJIEUTD, TAK KAK CAMM HAXOAMMCS BHyTpH cuctembl! AHTUBCeIeHHAsT —
3epKasibHOE OTpakeHue Haiueil BeesleHHoI, B TOouHOCTH €f cCOOTBETCTBYET, HO
COCTOMUT U3 aHTI/IMaTepI/IMbeIX 061)eKTOB, —_— Kylla nHa4ye OeJancChb 6[)] BCe
AHTUYACTUIIBI, KOTOPbIE, KAK U3BECTHO, 0GPAa3OBBIBAIUCE B MApe C
marepuanbHbiMu — B nnepeudaHoi Beenennoit? ! I'paBuraums — aro cuna
NPUTSDKEHUS] AHTUBCEIEHHOH, 9HEPTUS B KOTOPOH OTPHLIATENBHA, TIO3TOMY Ha
MpeooIeHNe CUITBI TSIYKECTH TpeQyeTcs: 3aTpaTtuTh aHepruto. Maso Toro.
Ontponust — yHKIMS BpeMeHy, U, KOJIb CKOPO BpeMsi B AHTUBCEIEHHOM
WZIET BCIISITh, 3HAYUT, SHTPONUS B HEH CHM>KAETCS, & HAPACTAET HET9HTPOIHS
— undopmanus, no llennony! [ona undopmanmu, nonumaens? !
UNndopmanus, kax xocmuueckuit cyberpar!!! "Yrym" ne nocneposaio.
ITocnenosano mpaunoe: " I'me?" "Uro — rue?", — sannynace s. " Hy, roe ona,
tBOst Autuscenennas? [louemy e€ no cux nop ue Bupen nukro?" 51
obunenace: "Hukakas ona ne most. Ona nama. O6mas. [1pocro, mup
CJIO’KHEE, I€M MBI €0 [0 CHX MOP MPEACTABISIINA, POBHO BBOE, TOHNMAEIID ! |
Ho cbn ynepes n mpauno momuan. "[lymaii, ronosa, kaprys kymmo! —
noobemana s. "Tne?" — ynpsimo nosropun on. "Kaprys, uro m?" —
[OMHTEPEeCOBaIach HEBUHHO. "AHTUBCeseHHas|" — He cpearnpoBas Ha LUIyTKY
ornpeick. Paccranuce mor B Tor nens npoxnanuo. Ho a snana, uro nanana na
30JI0TYI0 YUILY: TeNepb, KAKOH Obl (PparmeHT pacChIMaHHON MO3AUKY 51 He
B3sJ1a, OH MOMEHTAJIBHO YKJIAABIBAJICS Ha NPEAHA3HAYEHHOE €My MECTO,
KapTHHA MUpa HauMHaJa BHIPUCOBBIBATLCS Bee Oosee 4eTko M sicHo. "AX, Bac
uHTEpecyeT — rae? , — MCTUTEeIbHO Bopyasa s . Lie pakom sumytor! [la — B
obpaTHOM cBeTOBOM KOHyce, rae ke eme?! Cper oT 1106010 KOCMUYECKOTO
TeJsla MOYKET HaIpaBJIAThest IMbo K Ham, Habmonarensm (IIpsMoit KOHyC
cBera), 160 — MpPoYb OT HAaC, B OOPATHOM CBETOBOM KOHYCE, U TOTAA MBI €I'0
He BU/IMM, Pa3Be€ YTO OH OTPA3UTCS OT KAKOTO-JM60, HACTUTHYTOTO IO TIyTH
o0beKTa, M TOr/ia Mbl YBUJUM 3TOT CBET OTPa’KEHHBIM, TO €CThb, KaK Obl CHOBa
— IPSIMOI KOHYC CBeTa, HO y3Ke OT Jpyroro, bosee yAaleHHOro, UCTOYHUKA.
A BOT ecsiu KaKOH-TM60 OOBEKT BUYMKETCS ObICTPEe CBETa, TO CBETOBAasl BOJIHA
€ro HUKOT/Ia He HACTUTHET W HE OTPA3HUTCs OT HETO, 4, 3HAYNT, Mbl B IPUHIUIIE

HE CHOCO6HI)I €ero yBI/ILleTb! OH BCeraga HAxXoauTCs B O6paTHOM KOHyCe CBeTa.
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Tena aHTUBCEIEHHOH, COCTOSIIIME U3 AHTUMATEPUH, 0bIaAI0T
"oTpHLAaTeNbHOM MHEPTHOCTBIO", TO €CTh, HACTOJIBKO MOABUIKHBIL, 4TO
onepexator cBer! Bupryansubiit mup! Bor u Bece. Uro sxe Tyr Henonstroro?
1 B camom nesne, cTaHOBMIOCH TOHSTHBIM BCE:

- BosHUKkHOBeHHe Bcesennoil "us nuuero" 6es nHapyenus ¢pusuaeckux
3aKOHOB;

- becrionesnocts konuenuuu "Teopua" (BoT Tebe, 3a yepenawmxy!)

- ucrouHukK sHepruu Bouasioro Bapsisa;

- MECTOHAXOXKAEHUE "'MCUe3HyBIINX ' aHTUYACTHULY;

- IpUpO/Aa TPABHUTALU;

- mocTynMpyemoe OMHIITERHOM "MCKpUBIeHNEe" IPOCTPAaHCTBA-BPEMEHH
(eme 6bI: yramasacey, a 3aTem cOMMIKASCH AJIST AHHUTHISIIUM APYT C IPYTOM,
BCeJIEHHAs ¥ aHTUBCEJIEHHAsl, PA3yMEETCsl, IBYYKYTCS 1O 3aMKHY ThIM
opburam)

- IBOHCTBEHHAs TPUPO/IA YACTHULL: OOBEKTHI, Ubsi CKOPOCTh PABHA CKOPOCTH
cera (UM ke NpubGAM>KaeTCs K Heil), AOTOHSIOT camu cebsi, TO eCTs,
"yaBausatorca", HAXOASATCS B BYX MECTax Cpady, OTClofia nHTepdepeHLus B
9KCIePpUMEHTaxX C JBOMHOM IIEeJIbIO. Kpome TOTO:

- OTHajas napagoKc HeoOpPaTUMOCTH;

- BpeMms, KaK M IMPOCTPAHCTBEHHbIE KOOPAMHATBI, TPUOOPETAIO ABA
HaHpaBHeHI/IH oT HyJIH;

- OIPABABIBAJIOCH IPUMEHEHNE MHUMBIX YMCEJ B KOCMOJOTMYECKUX
pacuerax (MHUMOE MPOCTPAHCTBO-BPEMS U3MEPSIETCSI MHUMBIMH K€
BEJIMYMHAMU).

V1, nakoHel, nosBIIsIACh BO3MOYKHOCTb 4€TKO IIPOrHO3UPOBATh Oyayllee
Bcenennoii: Hy, koHe4HO >ke — mepsas mozenb Dpuamana, HO He KaK KOHeI
BCEMY, a JIMIIb KaK Ha9aJI0 HOBOTO IMKJIA.

[a, noxoxxe Ha 1o, uro Boskenbke Ha xBocT 51 ynana: Bora ner. Bripouem, ¢
TEM JKe IPaBOM MOKHO ckaadatb, uro OH ects.Ho He Tor Henensrit u
YBaHJIUBBI{, IPUANPUYUBBIIL U 3100HBIN CyOBEKT, KOTOPOTO JIIOAU camu cebe
HpI/I}:l‘yMa.J]I/I HI/I]_U]) C OJHVM OnpeHeHeHHeM Bora s, 3Has1 TO, 4TO A Tenepb
3Ha10, mory cornacurscst: bor ects [Ipupona. Bor umenno. Eciu xorure,
mo>kHO ckasatb: Mup, [lpupona — cnocob cymecrsoBanmus Boxxectsa. Bre

HpI/IpOJlbI HE CyU_[eCTByeT HUYEro 1 OHa NOAYNHSAETCA CTPOTUM (bI/IBI/I‘{eCKI/IM



1256

saxoHam. B Tom uncne u antuscenennas: npu cobmonenuu CPT- cummerpun
Bce dusuyeckue 3akonbl coxpansiorcs. VI — nuuero "csepxbecrectsenHoro'.
Torpa aeso auib B TepMuHax: KTO-TO npeanounTaer rosoputs "bor', a kro-ro
— "Ilpupopa". U cnoputs, B 0611emM-T0, He 0 uem.

Bor, ecnn xorture, popmyaia Beero:

Beenennasi = E = mc® =1

AnTuscenennas = —F = —mc? = —1

ITpupona (Bor) = Beenennas + Anruscesennas —
=FE—E=mc*—mc*=1—1=0 = Huuero

Opnako: —1 = 42 Torga

Ipupona (Bor) = 1+ (—1) = 1+ i* = Bcg,

TO-€CTh — BIIOJIHE KOHKPCTH&H BE€JIMYHHA, Bpra)KaeMaH KOMIIJIEKCHBIM
qHCIoM.

Bor rakas kapruna mupa nonayuunacs. Heckpomuo, Ho s cmero
YTBEp KAaTh, 4To oHa — BepHa. Kro-To, nonarato, courer nopobnoe
3asiBleHUe NPOsIBleHneM MaHuu Besnuus, musoppenueit. Hy, uro sx. Kax B

" — Ber uro, cymacmeqmuuiit?! — Ila, a uro?" Bo

oxHOM 3a0aBHOM aHEKIOTe:
BCSIKOM CJIydae, He U3BMHSATBCS YK€ MHE TeIepb, YTO MOHSUIA 9Ty 'MalIMHEPHIO"
Npexkfie, Yem Te, K YbeMy MHEeHHIO npucaymmsaoTcs! B obmem, " e xorurs,
He 6apursa!" Byny B oAMHOUKY HACHAM/IATHCS STUM IPAHAUO3HBIM 3PEUILEM.
W, xpome Toro... Hecmorps Ha T0, uro Tepmuny "Bor" s TBepo npennounraio
tepmun "[Ipupona’, Tak xak abcomoTHo ybex/ieHa B TOM, 4YTO HUYETO
"cBepxbecTecTBeHHOro" B MUpE HET, a yIpaBJIsIIOT UM CTporue puanyeckue
BaKOHBI, XO1y BCe ke 3ameTuTh, 9T0 OCHOBHOH 3akoH npupons — [lepsbrit
TEPMOJMHAMUKH, HEOOXOIMMO HECKOJIBKO JOTIOMHUTD: "3aKOH COXpaHeHUs
MaTepuu, SHEPTUU U ... ungopmayuu”. O6 3Tom MoxHO GbLIO OBI He
YTIOMUHATB, TaK KaK , FOBOPSI O COXPAHEHNH SHEPTHH, TOPA3yMeBaTh CJELYET
BCe €& MPOSIBJIEHUS, SHTPOIMIO, HAIPUMED; OTCIOAA SICHO, YTO M 4acCThb
OTPULATEIBHOM SHEPIUU AHTUBCEJIEHHON — HErSHTPOIIUS UM JKe
undopmaLusl, To>Ke NOMKHA ObITh OXBaueHa 9TUM 3akoHoMm. U, ecsu 51, Tem He

MEHee€, YITOMUHAI 06 9TOM, TO JIMIIb ITOTOMY, 9YTO 31€CHh BO3HHUKAET
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HernpolleHast MbIc/Ib: A 4TO MHOE, Kak He HH(OPMALUIO, COBOKYTTHOCTD
HaKOIUIEHHBIX 3 )KU3Hb 3HAHUU U IPeACTaBIeHuil o cebe u 06 okpyskatolem
mupe, npejcTasiseT coboii Hawe coznanue? Hama muunocrs? Hawa, ecin
xorure, aywa? U, B takom ciydae, noxoxe, yto Hawma "MndopmanmonHas
cymwHocts" — Gecemeprha? Y ciocobua, cbpocus "Gamnact" marepuasnbHoro,
dusuueckoro rena, cnmurbes ¢ umeromumucsa B Kocmoce Beunbimu nosnsamu
undopmanunu? Temu campimu, KOTOpPbIE MO AGCOMIOTHOM BETMUMHE, LOIKHO
ObITb, COOTBETCTBYIOT Cymme aHTponuu Bo Beesennoit. Torpa s1, orsepras, B
obmem-To, "knaccuveckoro” Bora, He otpunaro... beccmeptus gymm?
ITpusnatocs yectHO, aTa MbIC/IB MHE U camoii He Hpasurcst. V3 "ukypHbix
coobparkeHui": KOMy ke MPUATHO 30HTUKOM I10 roJI0Be nosydars?! A mos
HeryTeBasi TOJI0Ba, MOX0Ke, JOYKHA MOATOTOBUTHCS K Y/lapam CO BCex
cTopoH. 51 y>k He TOBOPIO O TOM, YTO 9Ta KOHIIEIIUS MOYKET OKa3aThCs SIBHO
HE T10 AyIIe JIOASM, TPAAULNOHHO BEPYOIINM — IO MTOHATHBIM TPUYHNHAM.
Bena B Tom, uro mHorue "BouHcTBy0OMmME aTencThl", BKIIOYas PUSUKOB, a
HEKOTOpPBIE M3 HUX, KAK HU CTPAHHO, yMYyJPSIOTCS MHOTA [Jayke C KPeCTOM Ha
iee "aTeMCTUYECKH BOUHCTBOBATH', COUTYT MOAOOHBIE Pa3MbILIEHMUST
"230TEpUKOIA", 1, CIIECHBO He IOIMyCKast B CBOH "y3KMii KPyT OrpaHUIEeHHBIX
mozeit", 3auncaaT MeHs 4eM-To Bpoje bnasarckoii. A mHe aT0, O paBze
rOBOPSI, COBEPIIEHHO HM K Y€MY: B MOMX BBIBOZIAX HUYEro "a30Teprueckoro”
HeT — uucTeiinieii Boapl pusnka; Konuenuus He 6onee "meradusnuna", uem
Mpe/cTaBIeHue O CyllecTBOBaHMU anTryacTul. OTINYHO NOHMMAI0, KaKOM
JIAKOMBIii Kycouek Ass "BOMHCTBYOWMX" TPeACTABISIIOT coboii cioBa o
GeccmepTuH AylH, HO, KaK FOBOPUTCs, "M3 IeCHM cJIOB He BblkuHews'. 51 Bean
B 9TO He BepIo, 51 910 — 3Hato. [lo noruxe Bemeit. B coorsercTBuy ¢ BeunbIMU
u HeabiOembimu usnyeckumu sakonamu. Vndopmanus — nersurponus —
HEYHMYTOXKMMa, KaK YacTb OOLLero aHepreTnueckoro banaHca B Ipupoze.
Yucreiimum naeannamom 6110 661, HAOOGOPOT, CUUTATH, YTO YTO-TUGO
(HeBa’kHO, UTO, — HANPUMEP, HAIlle CO3HAHME), BOSHUKHYB, MOKET Ky/a-TO
GeccieaHo Ucue3HyThb. Passe BOT TOJBKO M3 MOJISI HALLIETO 3PEHUS, KAk
AHTMYACTHUIIBI, U3 KOTOPIX COCTOAT 00JIa/IaI0N1e CBEPXCBETOBOI CKOPOCTHIO
Tesia aHTUBCeseHHON. HudTo He McuesaeT, TOJIbKO — BUAOM3MEHSIETCS,
cyuectByst Beuno. Mory k Tomy e elue 106aBUTDb, YTO YCIOBUSI B

aHTHUBCEJIEHHOM, I7ie SHTPOIMMS CHUYKAETCSI, HAM, 3eMHBIM CYIIIECTBAM,
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JOJKHBI IPEACTABJIATHCS MAEaIbHO JOOPBIMM: BCE UAET OT Xaoca K HOPSIKY,
oT Xyauiero K jaydiemy, yem He pait! Tak uro — no Bcrpeun B 3azepkaibe, B
"morycroponnem" mupe, apyabs! VI — nuuero ceepxbecrecrsentoro. Bor
TaK-To.

I1.C. Tyt BOT e11e MHTEpPECOBAINCH HACYET "MPAKTUYECKOTO MPUMeHeHNs"

Moeln nuaeu. Hy, 4YTO s1 MOI'y Ha 3TOT CUET OTBeTI/ITb? PasBe 4TO, NPENJIOIKUTH

— BAp€HUWKOB HAJICIIUTDH U3 aHTI/IMaTepI/II/I? I/I — HOPUSITHOTO BCEM aHHeTI/ITa!

Pemmka

HanpasieHHas B >xypHan "Catienc" o npeasapureabHOMyY COMIACOBAHUIO
c copom Puuapnom Baiitmeepom, sxc-npencenarenem Kiny6a Henyrannbix
T'ennesn

(nepeBop ¢ acriepaHTo)

B maremarnueckoii noruke cymecrsyer reopema K. I'énenst o Henonnore,
KOTOpasi [JIACUT, 4TO Jitobast coxkHast popmasnbHasi cuCTeMa HelTpeMeHHO
LOJKHA ObITH NPOTMBOPEYUBOM, YTO6bI ObITh nosHOH. Eciu mbt
BOCIIPMHMMAEM MUP af€KBATHO, TO MPOTUBOPEIMBOCTD, OYEBHUHO, MTPUCYIIA
He TOJIbKO onuchiBaoM ((POpManbHBIM), HO U ONMCHIBAEMBIM (peaTbHbIM)
cucTemMaMm, MPEeTEeHAYIOIMM Ha MOTHOTY. Tak, B kocmoce, momumo Bceenennoi,
HENPEMEHHO I0JKEH CYIIECTBOBATD €€ AaHTHIIOA, COCTOSIIMI N3 aHTUMATEPUH
Y IPeACTABISIOINI OO0 TOUHYIO 3epKa/IbHYI0 KOIMIO Hallero mupa. Bpems
B TaKOU AHTUBCEJIEHHOM UAET BCHSATh, OOBEKThI COCTOAT U3 AHTUYACTHUL,
SHEPIUs OTPULATENBHA, TIPUIEM YaCTh, COOTBETCTBYIOLIAS 110 BEJTMIMHE
BCEJICHCKOIi SHTPOINHM, HO IIPOTHBOIIOJIOXKHAS el 10 3HAKY, T.€. HeI'9HTPOIMS,
npezcrasiseT coboii nosst undopmanuu — csoeobpasnbiii "Kocmuueckmii
pasym". AHTHBCesIeHHas1, KaK 0OpazoBaHue C BbllIEHA3BAHHBIMU
Xa,paKTepI/ICTI/IKa,MI/I, IMOAYUNHSAETCSA N3BECTHBIM ¢)H3I/IquKI/IM 3aKOHaMm, B
YaCTHOCTH, 3aKOHY COXPAHEHUs], YTO FrapaHTUPYeT BEYHOCTD HAIIIETO
CO3HAaHMsI, KOTOPOE eCTb HAKOIUIeHHAs UHAMBUAYyMOM uHpopmauus — o6
okpy>katolem mupe 1 o cebe B HEM. [Tockosnbky oOpaTHOMY TeueHUIO

BpemMeHU COOTBeTCTByeT CHMIKAIUasaCst 9HTPOMMsl, JIOTMYHO 3aKJ/JIIO4YUTh, YTO B
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AHTHBCEIEHHOM BCe MPOLECCHI PA3BUBAIOTCS OT Xa0Ca K MOPSIKY, BCIEACTBUE
4ero BHICOKOOPTaHU30BAHHBIM CUCTEMaM HET Hy Kbl HOPOThCs CO cpesioii 3a
CBOE CyILECTBOBAaHME, a 3HAYNT, YIPA3/AHSETCs] POJIb eCTECTBEHHOrO 0TOOpa B
VX 9BOJIIOLMH, TO €CTh OTCYTCTBYIOT BCSIKME TIPEANOChIIKY 371a. | [pusnanne
HaM4us HapsiLy co BeesleHHOM €€ HeMaTepHaIbHOIO AaHTUIIOAA AETAET
U3IUIIHUM CBepxbecTecTBeHHOro TBopua-Cosparens, nockoabsky
IABONCTBEHHBIN MUP SIBJISIETCS CAMOAOCTATOYHBIM, BKIIOYAIOIINM
cobcTeenHble, "BeTpoeHHble" MEXaHM3MBI BOBHUKHOBEHUS U PA3BUTUS — OT
OJHOM aHHUTWISILUU A0 APYrod B momeHTsl "Bur Banr', ormeuaromme

Ka K/l odepeHOM K. MoO>KHO CKasaTh, YTO NUMEHHO TaKOM
JIBOMCTBEHHBIN MUP CaM IO cebe MOKeT cyuTaTbCcsi borom — BeuHOM,
HeHncTpebumoii cymHocThio, Brmodatoneit "Kocmuvecknit pasym", kax uacts
efmHOrO BeceoObbemmouero opranuama. O6bekTbl AHTUBCENEHHON HE MOTYT
6b1Tb 3adUKCMpPOBaHbl HAOIIOAATEIEM B CUJTy HECOBEPLUEHCTBA HAILIUX
OpFaHOB ‘{yBCTB, OBOJIIOIIMOHHO le/ICHOCO6JleHH])IX K BOCle/IS{TI/IIO JINIIb
maTepuanbHOro (BelecTBEHHOT0) MHUpPA, MOPOKAEHNEM KOTOPOTO MBI, KaK
OMOJIOrMYeCKUI BU, SIBJAsIeMCsI. B yacTHOCTH, YeoBeK criocobeH BUIEeTh
HebecHble Tesla TOJIbKO B TOM CJIydae, ec/ii OHM 1nbo naiydator, 1Mo
orpaskaior ceeT. Korza e ckopocTh 00beKTa IpeBbIlIaeT CBETOBYIO, CBET He
CMOCOGEH OTPa3nUThCS OT HETO, TaK KaK HE MOYKET ero HacTh4b. | loatomy
obpasoBaHust AHTHBCEJEHHOH OCTAIOTCS [JIs1 HAC HEBUAMMKAMHU, CyLLEeCTBYs "B
APYyrom namepeHun", KAKOBBIM JUISI HAC U SIBJISIETCSI OTPULIATEIBHOE
MpoCTpaHCTBO-BpeMms. Tem He MeHee, CO3HaBast HEBO3MOYKHOCTh
BO3HMKHOBEHMST HU OHOM, CAMOI HUYTOYKHON MaTepPUaTbHON YaCTUIIEI Ges
COOTBETCTBYIOLIEH €l AHTUYACTUIB U TOT (PAKT, YTO UX UCUE3HOBEHHE TOKE
BO3MOYKHO JIMIIb B Tape — IIyTeéM B3aUMHON aHHUTWIISILIAN, MBI OJKHBI C
YBEPEHHOCTBIO 3aKJIOUMTh, YTO AHTUYACTULIBI, NO0OHO YaCTULAM-aHAIOTaM,
HeM30e>KHO [OJIPKHBI OB COCTABUTH CBOM COOCTBEHHBIHH, aHTUMaTepUaJJIbHbINA
MUp — TOYHYIO KOIUIO-aHTUIOA MarepuanbHoil Beenennoiit. [Ipusnanue
ABONCTBEHHOCTH CYILECTBYIOIIETO MUPA AAET BO3MOXKHOCTD PELLIUTh
MHO>KeCTBO HpoTI/IBOpe‘{Hﬁ, HAKOIIMBIIIMXCS B COBpeMeHHOﬁ ¢)M3V[Ke nu

KOCMOJIOT'U M.
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Kouka lpénunrepa, X.B. B.-JI.
38 mas6ps 2050 r.

Bes npobaem!

"Kak st YK€ HEOJHOKPATHO MOAYEPKUBAJI, 9KCIIEPUMEHT BOOOIIle HUYEro He
3HAYUT, IOKA OH He MHTEePIPETUPOBAaH TeopI/Iel‘/’I".

Maxc Bopu

Amepylxaucxm‘/i YUEeHBbIU JIn Cmonus, aBTOP TEOPHUM IETIeBOM KBAHTOBOM
rpaBUTALMHU, FOBOPSI O TPObIEMaX COBPEMEHHON TeopeTUIecKoH PUIUKH,
BBIZIEJISIET, CPEAM MTPOYNX, TPU U3 HUX BaKHeHIIMe:

1. Heobxopumocts 06beaunnts OTO 1 xBaHTOBYI0 TEeOpUIO B OAHY,
KOTOpasi Moryia Gbl IPeTeHAOBATh HA POJIb MOJTHON TeopuH PUBUKH.

2. BbisicHUTB, MOTYT JIM pasinvHble YaCTULBI U CUJIbI ObITH OOBSICHEHDI, KaK
NpOsIBJIEHUE €IMHCTBEHHOH (PyHAaMEHTAIBHON CYLIHOCTHU.

3. Onpenenuts, uto npeacrasisier coboii "rémuas marepus" ("Témuas
aHeprus").

Bce nepeuncriennbie mpobsiemMbl JIETKO Pa3penIMMmbl, €CJU TPUHATD
YTBEPIKAAEMYIO MHOM ITOJIHEHIILYI0 AHAJIOTHIO MEX/LY BEUHO CYLIECTBYIOLIEH B
BaKyyMe NMapoi Y4aCTHI-aHTUIIOO0B U MapOoi aHTUIOAOB-MUPOB: BeesleHHas/
antuBcesenHas. Taxoil nogxon obHapy KuBaeT HEOGXOAMMOCTD €AUHOTO
NpUHLMIA onucaHust (B TOM YMC/le MATEMATHUECKOIO) 3THUX JBYX CUCTEM,
MOCKOJIbKY PA3HULA MEKY HUMM UCKJIIOUMTENBHO B MaciuTtabax, HO He B
crniocobe dynkunonuposanus. O6beAMHAOLME BAPUAHT C HEOOXOMMOCTbIO
[OJKEH YUUTHIBATh HEHAO/II0aeMOe B KOCMUYECKOM MaKpOMUpPE
AHTHBEIECTBO, KOTOPOE, C U3BECTHBIMU MOTPELIHOCTSIMU BOCTIPUSITHS,
LOCTYNHO HaO/II0eHUIO IPpU paboTe ¢ MUKPOOOBEKTAMY KBAHTOBOI
mexanuku. [lo-BUaMMOMy, UMEHHO aHTHBEILECTBO U NIPEACTABISET COBOH Tax
HasbiBaemylo 'TéMHyI0" MaTepuIO, KOTOpas, NOAOOHO BUPTYaJbHBIM YaCTHIAM,
He PerucTpUPYeTcsl ONTUYECKMMU TPUOOPaMH, HO, TEM HE MEHee, OKa3blBaeT
OYeBMIHOE BAMSHHUE Ha 0OBeKTh MaTepuanbHoro mupa. VI — Hecomuenno,

MMEEeTCsd HEKasd eauHast (byHuameHTaanaﬂ CYIIHOCTD, KOTOpAas B 3aBUCHMOCTU
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oT 0bcTosTeNnbCTB (TOUHEE — CKOPOCTH), NPOSIBJISIET Ce0sl B TPEX BO3ZMOMKHBIX
mopycax-"unocracsx": Mpu OCBETOBON CKOPOCTH 9TO MATEPUAJIbHAS YaCTHLIA
(M — CcTpPyKTypa) ¢ OOBIMHOM, MONIOKUTETBHON MAaCCOMH, TPU JOCTH>KEHUH
ckopocTu cBeta (MM NpubAMIKEeHUM K Heit) — aTo BosiHa (Geamaccosasi,
"snepronecymas" wactuua ("crycrox"), npu ckopocTtH, npeBocxoasIen
CBETOBYI0O — 9TO aHTHMYacTHLA (CTPYKTypa), obsasaronas npyu onpeaeseHHbIX
ycuoBusx "MHUMOR" Maccoil, KBapaT KOTOPOI B HEKUH MOMEHT BpEMEHU
obecneunuT Maccy OTPULATENLHYIO0, HEOOXOANMY!IO /ISl AHHUTUIISLIMH C
cObOCTBEHHOH CBOeli KOMMeH-aHTUIOOM B MATEPUATbHOM BbIPasKeHUH.
Cuepyer noguepkHyTs, uto antuseniectso xuser B "CPT-cummerpuunom”
MHPE, KOTOPOMY CBOMCTBEHHO, MTPEXKIE BCETO, OTPULATEIBHOE BPEMSI.
Vmenno B "usspameHHom" NIpocTpaHCTBe-BpeMEHU, B OOPATHOM €ro KOHyCe,
HAXO/ATCS BCe CBEPXCBETOBblE KOCMUYECKHE OOBEKTDI, KOTOPbIE OCTAIOTCS
HEBUAMMKAMU, TIOCKOJILKY He MOTYT ObITb HACTUIHYTBI CBETOM M OTPa3UTh €ro.
Mbl Ke CHOCO6HBI BUAETHh UCKJIIOYUTEJIBHO MCTOYHUKHM CBEeTA —
reHEpPUPYEMOrO WM OTPAXKEHHOIO, IIPUYEM B CTPOI'O OIPEJe/IEHHbIE
MOMEHTBI, TPeOyIOIIME COOTBETCTBUS PACCTOSIHUSL MEYK/Ly BCIBILIKOM 1
HabJTIoiaTesIeM € TeM BpeMeHeM, 32 KOTOPOe 9TO PACCTOSIHUE MPEOI0JIeBaeT
doron (moapobHO 06 OTpULATENLHOM Bpemenu - B "Hacax [ocriopa Bora").
AHHUTUISIIIUS BCEro BellleCTBa BCEJEHHOM CO BCEM aHTUBEIECTBOM U €CTh
Boabwoit Bapeis ("Bpemsa Honp"), natommit snepruro muist mociemyromero
HOBOTO IIMKJIa CTAHOBJIEHHUS] MUPOB-aHTUTIOOB. Bee Ta sxe ueTkas aHanorus c
JaCTUIIAMH, TOJIBKO MHTEPBAJ BPEMEHN MEK/y AaHHUTHIISILIUSIMY He
MHUKPOCEKYHIbI, & — MHJIIAAP/ABI JIET.

N nukaxux "Hepemaempix" npobsem: "ronusite u orsepaercs!”

Ecau coBcem kpaTko

Yacruna (matepun), 8TO TO, 4TO B ONPE/EI€HHBIA MOMEHT BPEMEHHN
HaXO/IUTCS B ONPEAEIEHHOM MecTe (JUIsl MaTepUAIbHBIX YaCTHUL, CKOPOCTh
CBETa — HEMOCTYIKUMBIH, BEpXHMIA, pesen). YacTusl cymectsyioT B
MoJI0KUTENbHOM Bpemenn. Bosna (nanyuenne, sHeprust), 810 TO, 4TO B

ONpefesIeHHBI MOMEHT BpeMmeHU Haxoputcs Bo mHorux ("Beex"?) mecrax
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cpasy. DHeproyacTHLbl UMEIOT CKOPOCTb paBHyIo (6JIM3Ky10) CKOPOCTH CBETA.
"OnemenTapnas" yactuna npu goctuskeHnu (pubaM>keHun k?) CBETOBOM
CKOpOCTH 0bpeTaeT CBOHCTBA BOJIHbI, CTAHOBUTCS BOJHOM. AHTUYACTHLIA
MIMeET B OINpe/eJIEHHbBI MOMEHT BPEMEHH KOOPAMNHATBI, CTPOTO
COOTBETCTBYIOLIYE KOOPAMHATAM €€ MaTepUajIbHOIO AaHTUIIOAA — '3epKajibHOe
oTpaykeHUe" KOOPAMHAT YACTUIBI MATEPUAJIBHOM: TOke — "B ONpee eHHbIN
momeHT — B omnpeneseHHom mecte". CKOpoCcTh aHTHMYACTHL, — CBEPXCBETOBAs
(cBeroBass — mwmxuui npenen) . OGBEKTHI CO CBEPXCBETOBOH CKOPOCTDHIO
>KUBYT B oTpunaressHom spemenn. Obsanas cBeToBoii CKOPOCTbIO,
AHTMYACTHMIIA CTAHOBUTCS BOJHOM, CITIOCOOHON HAXOQUTBCS, KaK CKasaHo, "BO
Bcex mMecTax cpasy'. ( M B IOJIOXKUTENBHOM, U B OTPULIATEIEHOM BPEMEHN
OAHOBpeMeHHO). T.e. y CyLLleCTByeT Tpl/[ Cl)yH}laMeHTaJ]belX KaTeFopl/ll/l:
yacTuna, antnvactrna, usiaydenne (aneprus). (To >ke oTHoCcHTCS M K
obpexram ("crycrxkam"), us wactuy cocrosium). Bee atu kareropun
repexonsaT APYyT B ApYyTa, (mMarepus B 9Hepruio, HAapUMep), YaCTUYHO, WY, B
MOMEHTBI aHHUTUJIALMY, Hauesno (IpsmMoii u obpathbiii mpouecc) Yacroio
9HEPIUU SIBJISIETCS SHTPONUs, Mepa xaoca. L& antnnox — HersHTpomnus,
HeratvuBHAasd, C 06paTHbIM 3HAKOM, SHTPOHI/IF{, €CThb Mepa ynopﬂﬂoquHOCTI/I,
unn — undopmanus. Yenopeueckoe cozHaHMe — TOXKE HU YTO UHOE, KaK
undopmanus (o cebe u 06 oxpyxaroiem mupe). Takum o6paszom,
undopmauus — aro "ugeansuoe’, "nyx". Ilo abcomorHoil Benumne
undopmanus Bcerna paBHa SHTPOITUU: MEPA Xa0Ca 9TO TO e, YTO Mepa
YIIOPSIIOYEHHOCTH, HO ¢ 0bpaTHbIM 3HakoM. T.e., B onpeneseHHbIi MOMEHT
LMKJI4, KOT/Ia BCS TTOJIOXKUTEJIbHAS 9HEPTUSL, ILyTEM [UCCUTIALINH,
MpeBpaIaeTcs B 9HTPOIMIO, BCE CYLIECTBYIONIEe NPEACTaBIseT COOOH CryCTOK
undopMaLUu — 3apOABILI TPSAYIIErO ABOHCTBeHHOro mupa. Maeansnoe” —
aro nndopmanust. E& Boamosknble "unocracu" — marepusi, aHTumaTtepusi,
SHepPI/IH. aTI/I KaTeFOpI/II/I, BUION3MEHSISCH, Cy]_LleCTBy}OT IUKJINYECKH, BEYHO,
B coorBeTcTBMM B 3akoHom CoxpaHeHwus.

Hononunrenvusie pagpsacaenus: Yacruua obaanaer nocseToBoit
ckopoctsto. Bosnna, kBant — cBeroBoii. HacTtuna u BoHa — CyTb 0OQHO U TO
’Ke: MMPOSIBJSIET CBOHCTBA TO BOJIHBI, TO YacTULBL. UTO 03HayaeT: yacTuua,
npuobpeTarolias CBETOBYIO CKOPOCTb, CTAHOBUTCS BOJHOK. :))) Wau: Bonna

— BTO YacTHUIA, 0bIAAAIONIAS] CBETOBOM CKOPOCTHIO.
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Yro kacaeTcss MaTeMaTHIECKNX BBIKIAIOK... C yBepeHHOCTBIO
yTBep)KﬂaT]) MOFy JIMIIb OAHO: MaTeéMaTn4YeCKOe OIIMcaHue A6COJI}0Ta
(cucrema “Bcé cymecTByromee”) 10JKHO BKJIIOYATH BCE M3BECTHBIE
mMaremMaTHKe 4ncia. BceHeNpeMeHHO — MHUMBIE U KOMIUIEKCHBIE, a He
TOJIBKO HOJIO)‘I’(I/ITeHbHyIO LLIKa,JIy quceJi HaTypa.JIbeIX. HO TaKOI‘/JI MmaTrTeMaTuKm
1 emme He Berpevana. Marematuxy H.Makcumosy, conmupapaomy co mHOM B
BOIIPOCE CyILIECTBOBAHUST OTPULATEIBHOTO BPEMEHH, TPUHAIESKUAT
sameuarenbHas ppasa: "Anrebpa ymuee ecrecrsoucnsirarens’. Hammuune
OTPHIIATEIbHON MACChl y AHTHYACTHULL BIIOJIHE JIOTUYHO, OCKOJBKY C YMCTO
MaTeMaTHYeCKON TOYKN 3PEHMs], B3ANMOYHMYTOKAIOIINECS BETNINHBI
HeIPEMEHHO JOJI>)KHBI UMEThb PasHblil 3HAK, BO BCSIKOM CJlydyae, B Cambli
momeHT aHHUrHIsIIUK (U1 BeeseHHbIX — momeHT "Bosbuioro Bapreisa'). ITo
MoeMy IIyGoKoMy yoexeHuIo, Bee pusniuecKre KaTeropum NpeTepreBaoT
BECh CIIEKTP COCTOSHUH, MPUOOpeTas 3HAYEeHUS TIOI0>KUTENbHBIX, MHUMBIX U
OTPI/[LlaTeJ-[bHI)IX B€JIMYMH UWJIUN — Hyﬂﬂ. qTo Macca yaCTuluhbl 3aBUCHUT OT eé
CKOPOCTH, HU [Tl KOTO HE CEKPET, Ha/eloch. Bripovem, oTpumaTensHas
macca, TpeGyemast B MOMEHT aHHUTHIISILMM AJ1s1 BBAMMOYHHYTOXKEHUS C
MAaCCO TOJIOXKUTEIBHOM, OYeHb MOYXET ObITh, ObecreuynBaeTCst Haauduem
KBajpaTa MHUMOH mMaccel (00 5TOM Mucana B PYyTUX TEKCTaX, yTIOMSHY U

311€CD, V11 KOPPEKTHOCTH).

AnTruiepuctsl (PasroBop C OIMIIOHEHTOM)

Tponku ewe B AHTUMUD He IPOTOITAHBI,
Ho xax na dponre, reps>kuch Tbi:
Bombapaupyem mbl siapa npoToHamu,
3HauuT, MBI AHTUJUIEPUCTHI ]

B. Broicouxuit

41, 6esycnosuo, napagoxcam apyr. Ho cuurato, uro napagoxc ram
BOBHUKAET, [/Ie UMeeTCsT Kakoe-To Hegononumanue. [losromy —
MPEANOYNTAI0 HAXOANUTD NapaJoKCam pelleHre, 0ObsICHEHHE, JTOTMYECKOe

O60CHOB&HI/Ie. " MHE TO>X€ O4Y€Hb XOTEJO0Ch 6bl HOCKOpeﬁ yBuaeTh
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MaTeMaTUYeCKyI0 MOJE/b IPOLECCOB, TPOMCXOASIINX B OTPULIATEIEHOM
spemenu. Ho s — ne maremaruk. Csoe neno 51 BbmonHuna — obHapyskuia
HOBY10 (pUBHMUECKYIO peanbHOCTh, KOTOpasi u TpebyeT HOBOro
marematuueckoro obecriedenus. Brnpouem, xoneunyto popmysry npemnoxuna
s1 cama: OHa IpocTa, Kak u ciexayet 6btb "Mopmyse Beero". [1pocra noromy,
YTO COCTOUT U3 COBOKYITHOCTH MAaTEMAaTHYECKUX CUMBOJIOB [UIS1 ABYX
HOJMHeAINX, CHOCOGHBIX K AHHUTWIISILIMY, AHTUIIO/OB!

Bceenennas = F = mc?
Antupcenennas = —F = —mc? = (—=1)E = (—=1)mc?
yuwnrsiBasi, uto —1 = % (MHUMas efuHEMIA B KBagpaTe),

Anmuscenennas = (i%)E = (i%)mc?

Torpna

Bcenennas + Auruscenennas = E + (—F) = me? + (*mcz) =0=

HHAYEro
nJm:

E+ (i*)E = mc® + (i*)mc? = pcé

(KOHerTHaH BE€JIMYMHA, BbIparK€HHasl KOMIIJIEKCHbIM l{I/ICJ'IOM)

CobcrBenno, Bmecto ciioB "Beenennas" u "Auruscenennas" morsim 6ot
crosith ciosa "Hacruna" u "Antryactuna" (ma m Boobuie, mobas napa
aHTUIONOB ¢ o0biMu 3HaueHusmu I u m). 51 yreepskaato moanyio
aHaJOTUI0 MEXX/Ly eAMHCTBEHHOW M3BECTHOI COBPEMEHHON HayKe BEYHOMU
CHUCTEMOI — NapoO¥ 4aCTUL-AaHTUIIOOB, IEPUOANYECKN BO3HUKAIOLIUX U
MCYE3AI0IUX B BAKYYME, U... BCEJIeHHbIMU-aHTUIIOLAMU, KOTOPBIE, TOA0OHO
4aCTULAM, POXKAAIOTCS M UCYE3AI0T B KOCMOCE B IIPOLIECCE
araurmwIsmEonHoro bonbimoro Bapeisa. [Togobro wactunam — us sneprum
annuruaauuu. [logobno yactuuam — nukanyecku u Beuno. Yecrno rosops,
MHe TPY/AHO MOHSITb, IOYeMY 1yTh HU BCe 0OPAa30BaHLIb, 32 PEAKUM
HNCKJ/JIIOYEHHUEM, CTAHOBSITCS Ha ﬂb[6bl, yCﬂleaB, HaHPMMep, 06 OTpl/lL[aTeJIbH()ﬁ
sHeprun. [laske rpaBuTanus — sHeprus BIOJIHE OTPULATEIbHAS, XOTS U
M3MePSETCS TIOJIOXKUTENBHOM, 3aTPAaYeHHON Ha TIPEOROIEHNE. XOKHHT, B
YaCTHOCTH, Aa)Ke U He COMHEBAETCSI, YTO IIPU BOBHUKHOBEHNHU B BAKYyMe

napel 4acTua-aHTU4acTula, aHepruda HOCJ'IelIHefI — oTpunare/jibHa, IpocTo B
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CHJIy 3aKOHA COXPAHEHUs, KOTOPHII He TI03BOJISIET 9HEPTUN BO3HUKATD U3
Huuero. JlomycTumo nnib BOBHNKHOBEHNE aHTUIIOAOB, B L€JIOM JAIOLIMX
"nysb npupocra'. Ho macca u sHeprus — skBuBasieHTHBI, T.€., Macca
aHTMYACTHUIIBI TOXKE HenmpemeHHO otpunarensHa ([npaka scnomanre). S
rOTOBA AOILyCTUTD, YTO TAKOBOM OHA SIBJISIETCS JIMIIb B MOMEHT AHHUTHIISLINY,
B3aMMOYHWYTOXKEHHUSI C YacTUIel (B3aMMOYHUYTOKAIOLIUECS BETUIUHBI C
9HMCTO MATEMATHIECKOH TOUYKM 3PEHUST He MOTYT He UMETh pasHble 3Hakn.) B
OTPHLIATEJIBHOM >K€ BPEMEHM Macca, ckopee, MHUMas: Ecin yactuua
HaXOIUTCS B IBUYKEHUU,

E= 'ymoc2’

rae 1y — macca rnoxkosa mu

s wactui ¢ 10CBETOBOM CKOPOCTBIO FraMMa TTOJIOXKUTENbHAS U 9HEPTHUST
nonoxxurenpHas. Ecau ckopocts Gosbliie cKOpoCTH CBeTa, TO ramma MHUMAS.
Torna, mpu nelicTBuTenbHOM (XOTh M OTPULIATENBHON) 9HEPIUU, MAcCa TTOKOS
6yner muumoii. To »e npu "usspauiennom” BpemMeny, MOCKOJIbKY CKOPOCTb
BXonuT B KBazpare. [ [o106HbIE BHIMBIIIIEHHbIE YACTUI(BI HA3BATH TAXUOHAMM.
51 6b1 cunTana ux npocTo cocrosiHUeM aHTUYACTUIBL. "A BOT ecm ObI UX He
66110, TO cToM0 6 mpuaymarts'. Mrak, macca muumas. Vmmysbc takoit
JaCTULBI paBEH

P =ymgyv

T.e. JeMCTBUTE/bHBIN, 1, IOCKOIbKY BEKTOP, €r0 3HaK 3aBUCUT OT CUCTEMBI
orcuera. Huuero kpamosnsnoro, kak Bugure. C atum Hekuil yBaskaeMbIit
OIIITOHEHT B CBOE BPEMSI COTVIACHJICS.

Terlepb 1‘[01‘[p06yl0 N3JTI0>KUTHh BKpa.Tue, qTo d }:[‘yMa.}O 06 SHTPOHI/II/I.

OHTpOINUS €CTh YACTh SHEPIUU CUCTEMBL Ta e€ 4acThb, KOTOpast He MOXKeT
6biTh peBpalena B paboty. (Jluccunauus sHepruu NPUBOAUT K yBeJTUUEHUIO
saTponmnu cucremsr). OHa (D.), Kak 9aCTb MOIOKUTENBHON SHEPTUN
BCeJIEHHOH, eCTeCTBEHHO, TooxUTenbHa. UTo Kacaercs undopmanuu uam
HersHTponuu... CBA3b MeXK/y 9HTPONMEH U BEPOSTHOCTHIO YCTAHOBHII
Bonbuman. B 1948 r. Bunep xoncraruposas, uro konuuectso undopmanuu,

6y}1‘y‘{l/l oTpHUIAaTe/J IbHbIM JIOI‘aPI/I('bMOM BE€JIMYMHBI, KOTOPYIO MOXXHO
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paccMaTpUBAaTh KAK BEPOSITHOCTB, 10 CYLIECTBY €CTh HEKAsI OTPHULATEIbHAS
sHTpomus. UTo 1 U noaTBEprKAAI0: 14, HEMOHTPOMNMS, HETaTUBHASI 9HTPOINMS,
undoOpMaLUs — YACTb OTPULIATEILHOI sKe SHepruy, KaKoBas Habmonaercs B
anTumupe, rae Bce pusMUecKue KaTeropun meHsor 3Hak. Huske — yoxe
LUTHpOBaa, HO nosTopiock: V3 HosBocreit Hayku: "2Kenesckue ¢pusuxu
CUMTAIOT ATOMBI AHTUBOAOPOAA "OuseTom" ... B MHYI0O MATeMATHYECKYIO
Bcesennyio, rae "monosxurensHOE CTAHOBUTCSI OTPULIATEIBHBIM, & JIEBOE —
npasbim"." Tounee — Guier B uHyt0 PU3NYIECKYI0 PEaIbHOCTD, ONMUCHIBAEMYIO
JApyroi maremaTukoi, rae, npu nepexoae B "sazepkanse’ (CPT-cummerpus)
BCE MOJIOKUTEIBHOE CTAHOBUTCSI OTPHULIATEIBHBIM: IIPOCTPAHCTBO, €T0
KPMBH3HA, BpeMst (KOTOPO€E OT MPOCTPAHCTBA HEOTAEINMO, TOCKOJIBKY
KOCMUYECKO€E BPEMSI PACCTOSIHUEM U3MePSIeTcst), macca (MMeIMICcs KBaapar
MHHUMOU — IO OHOMH B 0be CTOPOHBI OT HabJIIoATE ST ST OHOM U TOM Ke
JIMHUM 3peHMst — obecrevnT MUHYC eAMHUILy AeHCTBUTEeIbHOM), dHEprus —
BO BCeX €€ COCTABHBIX YaCTSX, BKJIOYAs SHTPOIINIO, MEHSIOILYIO 3HAK 10
NpUYMHE TOTO, YTO TEKylliee BCHATh BPEMsl BHI3bIBAET OOPATUMOCTD
SHTPOMMHHBIX Tpoueccos). Vl, cHoBa-Taky, HUYero kpamosabHOro: Beunbix
JIBUTaTes el HET U He MOYKET OBITb... B TIOJIOBUHE CUCTEMBI, B MATEPUATLHOM
mupe. Ho coBOKynHOCTb aHTHIIOHOB — NPUHIMII CTPOEHUS HOJHOMN
(TpOTMBOPEUYNBOI) CHCTEMBI, — €CTh MIMEHHO YTO €AMHCTBEHHO BO3MOYKHBIH
Beunstii [{surarens: AGcomor. T.e., HEyHUUTOKMMOCTb U BEYHOCTb MUPa
00yCJ/IOBJIEHBI HU YEM MHBIM, KaK ero JBOMCTBEHHOCTBIO. 3aKOH AHTUIOAOB.
Kak u yacTuisl, MUpbI BOBHUKAIOT JIMILB IAPAMU U IAPAMHU K€ UCUE3A0T:
npsimasi 1 obpaTHas aHHUIMJISILLMSL ABYX TOUHBIX aHAJI0rOB-aHTUIIOAOB. Tosbko
AHHUTWISLUS €CTh ITyTh IIOJIHOTO IPEBPALLEHNS] MATEPUU B 9HEPIHIO,
uaIyuYeHue, U HaobopoT. Xouy NOoAYEPKHYTh, YTO MH(OPMALUST
paccmMaTpUBaeTCsl MHOIO, Kak ToJHoLeHHast puanuecKas KaTeropusl, aHTUIIOL,
BCeJleHCKOH aHTponuu. E& cymectBoBanne BoBce He TpeGyeT 0bs3aTenbHOro
nammuus "nabmonarens'. Kocmuueckue nons undopmanuu — obvekrusHas
peanbHocTh. Bosee Toro, nockosbky Boanbl (6e3MaccoBble YaCTULBI, KBAHTDI)
— MOLYT CJLy>KUTb antunogamu "camu ce6e", To undopmanueii MoxKHO
Ha3bIBaTh U CAMY HTPOIIMIO: MEPA Xa0Ca — TO JKE, YTO Mepa
YIOPSIIOYEHHOCTH, HO — ¢ obpatHbIM 3Hakom. VTak, oTpunareasHbrit

JIOI‘aPI/l(i)M, l’IpI/IMeHHEMbII‘/JI BMECTO IMOJIOXKUTEJIBHOTO B CJIydae pacdyeToB
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SHTPONMMHU — MAaTeMAaTHIECKWH MPUHIMI pacdeta HeroHTponnu (atum B,
Cpenu mpoyvero, MHTepecoBasuch). Boobie, mpuHumn antunonos "mpoct B
[10JIb30BaHMM": HE UTHOPUPOBATH OTPULIATE/bHbIE U MHUMBIE YMC/IA, KOTOPBIE,
COBCTBEHHO rOBOPSl, IOCTOSIHHO BO3HUKAIOT B KOCMOJIOTMUECKUX PACYeTax:
"anrebpa ymuee ecrectsoucnsitarens'. VI — He akcnepument, a ioruky
CJIe[lyeT CTAaBUTh BO IVIABY YIVI4, UMeESI €0 C KOCMOJOTMYECKUMHU
npobiemamu. B Haem mupe, kak s y>ke ropopusia, HACTOSILUMX AHTUYACTHUL]
HEeT: Halll MI/Ip —_— MI/Ip TIIOJIOXKUTEJIBHOT'O BpeMeHI/I. HpI/I HOJIyquI/II/I
AHTUYACTULL V11 PACCMOTPEHUS, MBL... U3BJIEKAEM UX U3 OTPULIATEIBHOTO
Bpemenu. U skcnepumenr Bausier Ha cBoit pegyasrat: CPT-cummerpus
HapylIeHa, aHTUYACTULA UBMEHSIET CBOM CBOMCTBA, B 9aCTHOCTH,
[€MOHCTPUPYET IOJIOSKUTEIbHY0 MAcCy — B HapyLIEHUE 3aKOHA COXPAaHEHUS,
COGCTBEHHO, UTO He YAUBJISIET, HO JOXKHO ObITH MOHATO npasuiabHo. Hu uro
npyroe, kak "nepexon rpanunsl’, kak 6b1 "dasossiit nepexon", Bieuer
U3MeHEeHHe NapaMeTPOB, KOTOPble — BaskHee 'MMeHH" yacTULbL.

Emte pas: O6bexTs1 ns antuseniectsa noguunsiorcs npasuiry CPT-
cummerpuu. OnHo U3 ero TpeboBaHUil IIACUT, YTO BPEMsI, B KOTOPOM
CyLLlECTB_yeT T&KOﬁ 06'beKT, AOJI2KHO UATHU BCIIATD, 6I)IT]) OTpI/IuaTeﬂbeIM.
AmnTuBewecTBO xuBeT B otpuuarensHom Bpemenu (cm. "Hacer [ocnopa
Bora"). [lanee: B oTpuiaresbHOM BpeMEHH MOTYT HAXOAUTHCS
HCKJTIOYUTENBHO 0OBEKTHI CO CBEPXCBETOBOH ckopocThio. BenmomunTe
kiaaccuueckyto pudmyniky nas gereit "'mo nosoxy": "Ceronns B nongens
nywena pakera, Ona netur kyna Obicrpee csera, Il ronetur no uenu B cemb
yrpa — Buepa." OObIYHOH, NOI0KUTENBHO Macce He TO UTO CBEPXCBETOBasl, a
[a)Ke U CBETOBasi CKOPOCTh, KAK U3BECTHO, HEJOCTYIIHbI. SHAUUT, MACcCa 9Ta —
He "06bruHas nonokutensHas'. (Dnandeckye KaTeropuy aHTUMHPA MEHSIIOT
3HaK.

Hy, u B sakmouenme, eme ogna "camounrara'. Mue xaxercs,

HIYDKENEPEYMCIEHHbIE ITYHKTbBI CTOSIT TOI'O, ‘-ITO6I)I Haa HUMU IIOPAa3MBbICJINTD:

1. AnTunon yacTUIbl — AHTUYACTHLA.
2. Yacruua u BonHa — [Ba Ha3BaHUS OfHOMN CyTH.
3. ABTUTION BOJHBI — AHTUBOJIHA.

4. Onepronecyuue (6eamaccosble) yacTULb! (BOJHBI) — aHTUIOABL CAMU
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cebe.

5. KsanT sneprun — anrtunon cam cebe.

6. OHTpONUS — BUJ SHEPIUU.

7. AHTUIIOJ SHTPOINMY HABBIBAETCSI HETDHTPOIIUEN.

8. HeFaHTpOHI/IH CUHOHUM I/IH&)OPM&HI/IH.

9. Durponus ToKe MOXeT cuuTaThcs MHpopManmei, mockonbKy "cama
cebe" anTHUION.

10. OnTponus — mepa xaoca, HeONPEAESEHHOCTU CUCTEMBI.

11. Undopmanus — mepa ynopsio4eHHOCTH.

12. Vlamepsst xaoc, MmepsieM YIOPSIZOYEHHOCTD, HO C OTPUIIATETbHBIM
3HAKOM

Ha srom, nosxanyit, ocranosiocs. [1o npasne rosops, s1 y»xe oruasnaces
"nepeybenuts onnonenTos" (U3 UCTOPUM HAYKU U3BECTHO, UTO ATO 'THbI0e
nes0", Ho Ha rpalJ/iu HACTYTNaTh — TaKoe MPUBBIYHOE 3aHSTHE AJIS JrobuTeneii

MapagoKCoB). ..

BexTop BpemeHH BO BCeIeHCKOI MAalITHEPHAN
(He6pemnaﬂ JIEKIIUSL [JIs1 JIEHUBBIX MaKOPOB)

Ecnu Te BOOpy»KeH TONBKO JOrMKOH, PaKTaMU U 3APABBIM CMBICTIOM,
IIAHCOB OBITH TIOHATHIM Y Tebsl, TPaKTUYeCKHU, HeT. TaK UTO, /ISl SKOHOMUM
CBOEro M BAIIIEr0 BpEMEHU — TEePEeYUCIIIo TE3UCHO camoe riiaBHoe. Beskuit
BBIGPOC (POTOHOB MPOUCXOAUT PAHBILIE, YEM ETO YBUIAT, TOCKOIBLKY oTOHAM
TpebyeTcs ompeeneHHOe BpeMs, YT00 OCTHYb BOCIPUHUMAIOIINX CBET
PelLleNTOPHbIX KJIETOK I1a3a HabIoiaTess. 3HAYMT, ABIKeHe (POTOHOB OT
COOBLITHS K HABIIONATENIO OCYIIECTBISETCS] B OOBITHOM TIOIOXKUTETLHOM
HAITPABJIEHUW BPEMEHH — W3 PAHBIIE B TT03Ke, U3 TPOLLIOTro B Oymyee.
Camo co6oii, Te $poTOHBI, KOTOPbIE He MPUOINKAIOTCS, & HA06OPOT,
yaansioTes: oT HabmonaTens, spenuem He ukcupyoTcs Boobuie. Passe uto
BCTPETAT MO TOPOTe KAKOMH-TN60 06HEKT, KOTOPBIE UX OTPA3UT U
HepeHaNpaBUT CHOBA K CBETOTYBCTBUTEBHBIM KIIETKaM Iiaza. dem moasxe,
4eMm ajbllle OT HAOJIO/IATENS TaKas BCTPeUa MPOU3OL/IET, TeM Gobiie

BpemMeHU HOTPe6yeTCH (bOTOHaM, ‘ITO6I)I BEPHYTbHCSI K PELIUIIUEHTY. TO €CThb, I10
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Mmepe ynajenus: pOTOHbI OKa3bIBAIOTCS BO BCE Hosiee MIyOOKOM MTPOLLIIOM 110
OTHOILLIEHUI K H&6JIIO}1aTeJIIO, M 3HA4YUT, ABU>KEHHE OT peuI/IHI/IeHTa BCIIATh —
BTO BMYKeHUE 0OPATHO BO BpeMeHU. A MPOSIBUTCS JIM OHO TOJBKO CXKATHUEM
MOJIO>KUTEIBHOTO BPEMEHH, UK BPEMsl COBCEM OOHYIIUTCSI, UM laXke BOBCE
HpI/IO6peTéT OTpI/ILlaTeJIbeIe 3HaA4Ye€HHs, 3aBUCUT OT CKOPOCTI/I }:[BI/I)KyLL[eFOCﬂ B
CBETOBBIX MOTOKAaX 0OBEKTA — MOTEHIMAIBHOTO OTPAXKATENS ITUX (POTOHOB.
Ecnu ero ckopocts nocseToBast, To pOTOHBI HACTUTHYT OOBEKT LOBOIBHO
cxopo. OH cTaHeT NCTOYHMKOM OTPa’KEHHOTO CBETa, U B KAYECTBE TAKOBOTO
PaHo WiIu MosAHo Oyner saperncTpupoBaH Habmonarenem. [1pu atom
PErMCTpUpPyeMOe BpPeMsl, HECKOJIBKO 3aMe/UINBIINCE, OCTAHETCS
nostoxuTeabHbIM. Korma ckopocTs nBrikeHMst paBHA CBETOBOH, TO
OTPMuaTeﬂbeIIZ anpOCT Hl/lBeﬂI/lpyeT BeCb HOJ‘[O)KI/ITeJI])H])II‘/,I Xona BpeMeHI/l.
Bpems "o6Hyaurca", octaHOBUTCS, e MOHCTPUPYS TPOsiBJIEHHEe 06BEKTOM
BOJIHOBBIX CBOHCTB — CIIOCOOHOCTH HAXOAMTLCS B HECKOTBKUX (MHOTHX)
mecTax cunxpoHHo. Bce "6eamaccosbie", sHepronecyiye yactuLb 06aana0T
VMMEHHO TaKoii ckopocTbio. Cpeair HUX BCTPEYaroTCsl KAK BUAMMBIE YaCTHILBI,
tak u "HeBunumru'. [losTomy GesmaccoBble UACTUILIBI MOTYT CIIyKUTh
AHTU4YaCTHULAMU CaMU Ce6e. TO, qTO le/l OHpeHeHeHHbIX yCIIOBl/IF[X MeX HUMUAU
BO3MOYKHA AHHUTWJISILIMS — 4YeM He oObsCHeHre Npupozb! anexktpudectsa’? Yl
HaKOHeL, IJIsT 0O0BEKTa CO CKOPOCTBIO, MPEBBIIAIOIIEN CBETOBYIO, BPEMS
HOJIHOCTBIO U3BPALLAETCS] — HAMPABJISISCh U3 Oy/LyLUero B POLLIOE, OHO
npuobpeTaeT oTpUIATENbHBIE 3HaueHMs. Bee, Haxonsmuecs B
OTPULIATEILHOM BPEMEHN KOCMUYECKUE OOBEKThl BU3YAIbHO He
perucrpupytorest. [locrosHHo B oTpuLiaTesibHOM BpeMeHU npebblBaeT
anTHBelecTBO — B cootBercTBuu C npasuaom CPT-cummerpun. [Tpuniun
3aKOHOMEpPEeH U /sl KBAHTOBON MEXaHMKM, U AJIsl KOCMUYECKUX OOBEKTOB;
AHTMYACTHUIB UMEIOT OTJIMYHBIN OT YaCTHIL CIIMH Y MHOT/A JOCTYITHBI [JIST
Ha6ﬂ]’0ﬂeﬂl/lﬂ, TaK KaK Ha6J1}011aTeIIb KBAHTOBBIX 4YaCTHI] CHOC06eH HaXOAUTHCSI
BHe cucTeMbl. B m060m ciyuae ciemnyer nmpeskjie BCEro OCO3HATD, UTO MEHSISI
HamnpasJeHNe B TPOCTPAHCTBE, Iy TEIIECTBEHHUK MEHSIET U HAITPABJICHHE
aBuskeHus: Bo Bpemenu. K corxanenuio, texyluee BCnsth, Us Oyayiuero s
MPOIIJIOE, BpeMsl 0 CHX MOP NMPU3HAETCS 1aTeKO He BCEMH MCCIIe0BATE M.
A ero npusHaHue Mo3BoaMIO0 Gbl PEIIUTD BCe HepeluéHHbIE TPOGIeMbl

KOCMOJIOTUHA. Hanpnmep, B IIPECJIOBYTOM ITapaaoKce 6.TII/ISHCLIOB nmyTemecTBue



139

"typ-petyp" npeacrasisietr coboil kak Obl ABUKEHME B MeT/Ie BpEMEHU —

PasHMLA B [TOKA3aTeJSIX YaCOB Iy TEIIECTBEHHUKA U JOMOCEA, BOBHUKAS U
YBEJIMYMBAsSICh MO MyTH "TyAa", CHIYKAeTCsl 110 Jopore 0OpaTHO, U MOJHOCTHIO
ncyesaeT B MOMeHT Berpeuu Gpartbes. Jlornueckas ommbka, npuseaas k
NapagoKCy 3aKII0YaIach B TOM, YTO UTHOPUPOBAJIM BEKTOP ABMIKEHMUS,
YUIUTBIBAS JTMLIb MOYJIb CKOPOCTH. TpynHo npeactaButh cebe mpobiemy,
KOTOPYI0 He pelunio Obl IpU3HAHUE HATMYMSI HEBUAMMOTO AHTUBELLECTBA,
CYIIECTBYIOLIETO B MUPE OTPHULATEIBHOTO BPEMEHH U CBEPXCBETOBBIX
ckopocTeii (CKopee BCEro, aHTHBELECTBO U €CTh TAK HasbiBaemas "TémMHas
maTepus" BcesleHHOI). B wacTHOCTH, CTAaHOBUTCS SICHBIM MCTOYHUK 9HEPTUN
Bosbmoro BapeiBa. Oto mpocto-HanpocTo sHeprus ouepesHoON aHHUTHIISIIAN
BCEro BellecTBa BcesleHHOM Co BCeM e aHTHBEIeCTBOM B OECKOHEYHOM e
B3aMMHBIX [IPEBPALIEHUI MUPOB-aHTUIIOAOB, IIOAYMHSIOLNXCS SAKOHY
coxpanenus. To ects, paboraer nepsas mopens Mpuamana, HO He KakK KOHel
BCEMy, & JIMLIb KaKk Hadauo Hosoro nukiaa. Cucrema camopocratounas u
BeuHast, nofobHo nape "yactTuna-antuuactuna’ B Bakyyme. I paButanus,
KCTaTH, — €CTeCTBEHHOE MPUTSDKEHHE Mexxay antunoaamu. C reopueit
"Tlernesoit kBanToBoi rpaBuranuun’ — suakombl? Oxeit. Beé noka.

HPO}IOJI)KI/IM pasrosop B CJIeW}OILIHﬁ JeTBepr. Hocne AOXKOUKaA.

AporanTHoe

OpuH 4es10BEK, MHEHVE KOTOPOTO s IPUBBIKJIA YBa>KaTh, BECbMA JIECTHO
OTO3BAaBIIUCH O MOeM "3aKOHEe aHTUIIOAOB", C/le/Ial OTOBOPKY, YTO BCE XK€ STOT
TeKCT — He PUBHUKA, NOTOMY-/€, YTO PUSHUKA NOJIb3yeTCs "'npyrum ssbikom'".
Bospaskartb s He cTasla — B TOT MOMEHT Kas3aJIOCh IVIABHBIM, YTO B a/PEC MO
MHorocTpasanbHoit "'unen puxc" us yer npodeccuonana, pusuka-aaepumxa,
Npo3By4anu BepHble (M, HAIO CKadaTb, o>kuaaemele) caosa: "Beé, aro Bor
HamucaJivi, O9eHb CHpaBeﬂJII/IBO, O4YE€eHb paSyMHO, OﬂHOBpeMeHHO O4YE€Hb
OCTPOYMHO, HUYEMY He IIPOTUBOPEYUT U UMEET MOJIHOE IIPABO HA
cywecrsoBanue'. [To6narogapuna sa BeickazaHHOe Cy»/I€HHE, HO OCTaIOCh
4yBCTBO HeOroBopeHHOCTU. Teneps xouy saBepiunTb ppasoil: A3BIK HOBOM

(1)I/I3I/IKI/I — TOT, HA KOTOPpOM roBOpIO 5.
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IIpyuanyn npuynaHOCTH

Hecomuenno, uTo npusHaHue CylIeCTBOBAHUS HAPSIAY C MATEPUAJIBHOM
BCEJIEHHON MUpa M3 aHTUBELIECTBA, C TEKYLIUM BCISITh BpEMEHEM, CamMo TI0
cebe paBHO3ZHAYHO MPUBHAHUIO CTIOCOOHOCTH CUTHAJA PACITPOCTPAHSITBHCS CO
CKOPOCTBIO, MTPEBbIIAIOLIeH CKOPOCTh cBeta. MHorne ommbo4yno noaarator,
6ynro Teopust OTHOCHUTEIBHOCTH BBOAUT 3ATIPET HA CBEPXCBETOBbIE CKOPOCTH.
OTO COBEPLIEHHO HE TaK. ANpeT Ha JBMIKEHHME CO CKOPOCTBIO, IIPEBBIIAKOLIEH
cseroByo, BBogut otHions He CTO, He maTemaTnueckue BBIKIAAKU
Maxkcsesna nnu Jlopenna, a uckmounTensro... npuHumn npuanatoctu. Cam
OMHIITENH, pACCMATPUBAs BOIPOC O CBEPXCBETOBOM Iepeiave CUIHAJIOB,
ncas: "Mel BBIHY>KA€HBI CIMTATh BO3MOKHBIM MEXaHU3M Iepeiayn
CUTrHAJIA, IPH UCIOIL30BAHUH KOTOPOrO JOCTUTAeMoe AelCTBIE
npemuecrByet npuuune’. 11 nanee: "Xors aToT pesynbrar He conep>KuT B
cebe HUKAKUX JIOTUY4eCKUX MPOTUBOPEYUH, OH BCE YK€ HACTOJIBKO
[IPOTMBOPEYUT XapPaKTEPy BCETO HALIETO OIBITA, YTO HEBO3MOXKHOCTh
NPEeANOIoKEeHUs U > C MPeCTaBISeTCS B AOCTATOYHOH Mepe obocHoBanHoi".
3amersre, nocie cjaoBa "xorst" peub UAET MIPOCTO O MOBCEAHEBHOM XXUTEHCKOM
OITbITe, KOTOPKIM B CBOE BPeMsI TTOCJLY>KMJI OCHOBOH JIJIsI TIPEJICTABICHUN O
IUIOCKOH 3eMJle, a K Hayke Boobuie u TO B yacTHOCTH HeNOCPeCTBEHHOIO
OTHOLLEHUS He uMeeT. T.e., CKopee UMEHHO JTO 3asiBIeHre OWHIITEHHA
nporusopeunt CTO, B To Bpems kak cama Teopust, HApPoTUB, "BbIHYKAAET"
HAC MPU3HATH BO3MO>KHOCTb CBEPXCBETOBBIX ckopocted. OnHako,
Mpe/CTaBIeHUE O TOM, YTO CBEPXCBETOBAsl CKOPOCTb CHI'HAJA SIKOOBI
nporusopeunt TO nHacrosnbko rry6oko ykopeHusaocs, uro gaxe JI. Bonr,
aBTOP BIIEYATJISIIOLLETO OKCIIEPUMEHTA, KOTAA B JJaOOPAaTOPHBIX yCI0BUX
ckopocts cBeta 6buia npesbimena B 300 (1) pas, cuuraer, uto aToT
aKcrepuMeHr... He coruacyercst ¢ TO! I1pu stom yuenstit pesonno
MOAYEPKUBAET, YTO YTBEP)KACHUE O HEAOCTHIKNMOCTH CBEPXCBETOBOM
CKOPOCTH, NO-BUAUMOMY, IPUMEHUMO TOJIbKO K 00beKkTaMm, obsafaommum
maccoi nokos;, 6oabiueit Hyss. "Ceer >ke moxceT ObITh NpesCTaBIeH AM6O B

Buae BOJJH, K KOTOPBIM BOO6LLI€ HENIPUMEHHNMO ITOHSATHUE MaCChl, III/I6O B BHUE
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(i)OTOHOB C MaccCo¥ IMOKOsI, KaK M3BECTHO, PABHOM HYJII0, — IMHIIET Bour, —
[OATOMY CKOPOCTB CBETa B BAKyyMe COBCEM He Ipefesn’. 3aMeTnMm, K CJIOBY,
uro "B nokoe" dporon, coberBenHO roBops, Boobiue He npeboiBaet. Mtak, snech
CJIefLy€eT OTAEIUTb MyX OT KOTJIEeT. [ [pesknie Bcero — ysiCHUTD, 9TO HApyIIasCh
HpI/I CBer- U CBETOBBIX CKOpOCTﬂX, HpI/IHLlI/IH HpI/I‘{I/IHHOCTI/I numeer 06ﬂaCTb
[pUMeHEHUs], OrpaHuuYeHHy0 mupom Beuecrsa. OH He kacaercst mosst —
SHEProHeCyIIMX YaCTHUL, TOCKOIbKY 6e3MaccoBble YaCTULbI, IOCTUTAsT
CKOPOCTH CBETa, CIIOCOOHbBI HAXOANTHCS BO MHOIMX MECTaX cpasy, B
COOTBETCTBUU CO CBOMCTBAMU BOJIHBI, U MOTLYT CJLyKWUTb AaHTUYACTULAMU
camum ceGe. U y>x Tem Gostee, 3aBe1OMO He IPUMEHUM AJIsl OOBEKTOB U3
AHTHBELIECTBA, KOTOPble (PUKCMPOBAHHO >XUBYT B U3BPALLEHHOM BPEMEHH,
raoe QHTPOHYIH, d)yHK]_LI/IH BpeMeHl/I, HE paCTeT, KaK B Ml/lpe MaTepI/II/I, a
CHVDKAETCS, U, CIIe[J0BATEIbHO, HAOII01aeTCss 00pPaTHMOCTD IMPOLIECCOB,

00y CJI0BIMBAIOILAS UMEHHO YTO — OIlepexkeHue cieactsust npuuunnoit! Mrak
—_— HOBTOp}O: le/IHLlI/IH HpI/I‘{I/IHHOCTI/I He3b16ﬂeM JAJIs1 MaTepl/IaJ'IbHOf/'I
(Bunumoit) Bcenennoi. Ho mup antmarepun — kax pas Ta cpesa, Kotopas
[laeT BO3MO>KHOCTb CBEPXCBETOBBIM CKOPOCTSAM CTaTh (pU3HIeCKOM
peanbHoctbo. 1o cnoBam nccienoBareneit anTMBOROPOAA, 9TO "KiII0Y B
JPYTYIO BCEJEHHYIO, T7le BPEMSI MEHSIET CBOE HAIIPABJIEHUE Ha
NPOTMBONOJIIOKHOE — U3 OYAylIero B NpOLLIOe, BCE JeBOe CTAHOBUTCS
npasbIM, & BCe MOJIOXKUTENbHOEe — oTpunareasubm’. B camom nesne,
MOCTATOYHO 3HATH, YTO MACCHI YACTHUIIBI U AHTUYACTHLIBI OOJATAIOT
CIIOCOGHOCTBIO AHHUIMIIMPOBATD MYy COOOH, YTOObI HOHSTD, YTO B UEM-TO
OHM KapAMHAJIBHO pasnnvaoTcs, 9t maccol. Yl mo kpaiineit mepe B MmomeHT
AHHUTMNJIAO A Bpﬂ}l JIN MOFyT UMETb OOAMH U TOT >X€ 3HaK. I/IHaqe OHU
CYMMHUPOBAJIUCH Obl, & He B3auMoyHuuToxanuce. [loxosxe, uto B mpupoze
CYLLECTBYeT HeKasl eanHasi pyHIaMeHTaIbHas CyLIHOCTb, KOTOPasl B
3aBUCHUMOCTU OT CKOpOCT[/I ABUIXKEHWSI USMEHSIEeTCSI HACTOJBKO, 4YTO
npuobpeTaeT pasHble 3HAKU — OT IJTIOCA Yepe3 HOJIb K MHUMBIM U
oTpHuuAaTeNbHBIM (KaK BAPMAHT, KBaZAPaT MHUMON) BeJIMYNHAM, IPOHUKAs B
ApyTroe MPOCTPAaHCTBEHHO-BPEMEHHOE namepenue. B coorsercrBum ¢
HaJMuMeM y Hac, obuTaresneii Cyry6o MaTepUaabHOrO MUPA, JHIIb
MOJIO>KUTEIBHOTO "aplIMHa /1 3aMepoB", Mbl CKJIOHHBI 3asIBUTH ee "0ObIaHOM

MOJIOXKUTEJIBHOM Maccoii", korga u ecau NCXUTPUMCS ee NMoMMaTh U U3MEPUTh,
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Hapywus nipu atom npasuino CPT-cummerpun, Benencrsne wero npencraer
HapyLIEHHBIM... HepBbli 3akoH Tepmoaunamuku (1). Y mobum nosropsars, uro
"0GbIuHAS MONOXKUTETbHAS Macca" aHTUYacTULbl — "ycTaHosiennsiii dakt". B
TO BpeMsI, KaK Ja)Ke Macca 9aCTUIbI B IOKOE — IOHSITUE PACTSXKUMOE,
IIOCKOJIbKY B IIOKO€ YacTHL@A, TOXe, CTPOro roBopsi, He cymectsyet. Kak
OCTPOYMHO 3amMeTHs1 DUHIITElH, eciu PaKT NIPOTUBOPEYUT TEOPUU — TEM
xy>ke nas axra. Bripouem, olmbGuThCs B HI0aAHCAX TOJIKOBAHUSI, MOALABLINCH
cuie O6LL[EHpI/IHHTOI‘O, MOYKeT KaXKabli. 1 1aBHOe, 4TO Hay4YHBIA METOZ
MO3BOJISIeT YeJ0BEKY BOCTIPUHMMATD OKPY KaloIUi MUp Hanboslee afieKBaTHO,
Y MCHPaBJIATH CBOM OLIMOKM 10 Mepe HAKOIJIeHUs] HOBbIX 3Hanuit. K
CEerojHsIIHEMY [HIO, KOTAA [a)ke HOBEMIlNEe PaJMOBOIHOBbIE NCC/IENOBAHNS
acTpodU3UKOB AAIOT OCHOBAHUS 3aMONO3PUTH CBEPXCBETOBYIO CKOPOCTh
ABU>KEHUs] HEKMX KOCMUYECKUX OOBEKTOB, & BO MHOTUX J1a00paTOpUsX MUpa
[IPOJIEJIAHO BHYILNTEIBHOE KOJIMYECTBO SKCIIEPUMEHTOB, KAK 3aMeIJISIOIINX,
TaK U YCKOPSIOIMX CBET, MOXKHO OBITb yBEPEHHBIM, YTO OMHIUTEHH, C €ro
YAUBUTEIBHON CIOCOGHOCTBIO MBIC/IUTL HECTAHAAPTHO, yyKe HU 3a UTO He
cpienas Gbl TAKOrO reHepaM3yIoLIero 3aMedatus o YaCTH HEeOMyCTUMOCTH
CBEPXCBETOBBIX CKOPOCTEl, 0 KOTOPBIX "BbIHY>KaeT roBoputh' cobcTBeHHAs
ero Teopus. Te ke, KTO cBEpPX Mepbl MIPUHIUIUAILHO OECTIOKOUTCS O
HENPUKOCHOBEHHOCTH yCTAPEBLIMX MOCTY/IATOB, He noHumas cytu 1O, u
XoueT ObITh HaboYKHee manbl PuMckoro... Tak Beah OHU, HAZIO PU3HATD,

nastexo He OiHIITeHBI. K codxaeHuro.

Ects xperio y HJIIO

Oxwuii crpannbiit Krororam!
Onuuty ero s Bam:

¥ nero Gonblue yiu,

2Kabpsnl, xoTb >kuBeT Ha cyue,
(Bnpouem, TpeGyer Bcerna,
Yro6 BOMM3HU GBI BOIA).
Ko>xu user — rycroi, sesensii,

Cam — HEeBUAAHHO CMBIIILJIEHBIH |
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B nmamre Tuxoe ceno

[Tpuneren na HIIO.

Tema KOCMMYECKMX NPUIIEbLEB, TOCIAHIEB BBICIINX BHE3EMHbIX
]_[I/IBI/IJII/I:}B.LII/II‘/JI U UX JieTaTeJIbHbIX al‘[rlapaTOB —_— HHO, BpeMH oT BpemeHI/I
BO3HUKAET B IIPECCe U APYTUX CPEACTBaX mMaccoBoii uudopmanuu.

OGbIuHO 51 ¢ HEOXOTOH Gepych 0bCy>KAaTh 10A0OHbIE TEMBI, IPOCTO
noromy, uro, kak 3ametra C. Jlem, "B Hayxe He nmpunaro paccysxaaTs o Tom,
Yero Mbl He 3HAEM, JlaTas Mpopexu cobeTBeHHbIMU nombicaamu’. Pasymubit
npuHLMI, Ha Mol Barisad. Ho... saxoresnocs BAPYT BbICKa3aTh HECKOIBKO
coobpaxenuil. He obeccynpre.

IIpesxze Bcero orosopiock, uTo rotoBa cornacutbes ¢ P Dmbu: seakas
OTKPBITAst AMHAMUYECKAsS! CUCTEMA, €CIU JEHCTBYIOLME B HEW 3AKOHBI
[OCTaTOYHO A0JIrO€e BpeMsl TIOCTOSIHHBI, TOPOYXKAAET CBOIO cobcTBeHHYy10 opmy
PpasyMHOM >KU3HU.

Toraa BOMpoOC UL B TOM, KaK MPABUILHO BHIWIEHUTH CUCTEMY, YTOOBI B
Hell 8Ty pasdyMHYy0 >X1U3Hb ucKaTb. Hanpumep, Hac >ke He yauBIsieT, 4TO
IIAJIbLIbl HE paCTyT Ha yI_HaX? 3&T0 nx OTCyTCTBI/Ie Ha KUCTAX py}(
BOCIIPUHUMAETCS, KaK OTKJIOHEHUE OT HOPMBL.

Hapmo momHUTS, 9TO B KOCMOJIOIMYECKUX MACIITA0AX MBI HE MOYKEM C
JOCTOBEPHOCTBIO CyAMTh, UMEEM JIM MBI IEJIO C LeJOCTHOM CUCTEMOMN
("opranuamom"), nm >xke — ¢ e€ yacteio. Kpome toro, serxo u npocro moxxem
nepernyrats "yum'" ¢ "pyxamu’. [Tostromy mens He ynusuio 6b1 oTcyTcTBHE
BHE3E€MHOI Pa3yMHOM >KM3HU — Ha Mapce, B COJITHEYHOM CUCTEME, B Halllel
rajaKTHKe WU [aXKe BO BCeJeHHOI Boobiue. PaBHO, Kak He CIMIIKOM
YAUBUIIO Obl M HAJTMUME TAKOBON — 15 II0OOTO U3 MePevnCIeHHbIX
OOBEKTOB.

Bnpoqu, YTO KacaeTCsl COTHEYHON CUCTeMBbl, TO Pa3yMHOU >KU3HM,
NOMMMO 3€MHOH, B Hel, O4eBUHO, HeT. DTO 0bpasoBaHMe yre B JOCTATOYHOM
Mepe M3y4YeHo, 9TOOBI CAEIATh TAKOM IevaaIbHbBIH BbIBOLI,.

Ho ects noBoa 1 151 OCTOPO’KHOTO ONTUMU3MA: ODIIee YNCIIO FaJaKTHK B
0603puMoIi BeeseHHOM cocTabiseT Py NOPAAKA IBYXCOT MUUTMOHOB.
Mcxons na KocMOI0rnuecKoro NpUHLMIIA U30TPOITHOCTH, OJHOPOLHOCTH

BCEJIEHHOM Ha BCeM e€ IIPOTSHKEHUH, MOXHO MPEeANoJI0XITh, YTO BCe
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CTPYKTypPbl BUAMMOI €€ 4aCTH OJHOTUIIHEL, T.€., UMEIOT IPUMEPHO OHO U TO
Ke CTpOeHI/Ie nu — OﬂI/IHaKOBbII‘/JI B03paCT. Z[pyFI/IMI/I CJI0OBaAMi, BCe€ ABECTU
MUJUIMOHOB FJIAKTUK IIOXOXKU APYT HA APYTa B CTENEHU, TO3BOJISIIOLLEN
AOIYCTUTD, YTO BO BCEX OTUX OOPAZOBAHUSIX MOKET CYLLECTBOBATD >KU3HB,
noxobHast Halei, 3e MHOM.

U uckars €€, oueBUHO, ClIE/lyeT B CIUPAJIbHBIX PYyKaBaX STUX FAJIAKTUK,
Ijle yCJIOBUSI IOJKHBI COOTBETCTBOBATH TaKOBbIM B pykase Opuona Muteunoro
myTu — oburenu Hallel, 36 MHOM, LIMBUJIN3ALI. ,Z[pyroe 1eJI0, YTO BCE OTU
FUIIOTETUYECKUE TEXHOTEHHbIE [UBUIM3ALNY, B CUILy BCE TOTO YKe NPUHLMUIA
MU3OTPOMHOCTHU, JOIXKHBI ObUIM Gbl UMETb YPOBEHb PA3BUTHUS HE BbILLE U He
HMOKe Hallero: TPyAHO O>KUAATH LMBUIN3ALMIO GOJlee BBICOKYIO B OLHOTHITHBIX
CTPYKTypax.

Ho, B takom ciyuae, ne cienyer >xpats HJIO us atux obnacreii. [Ipocro
[IOTOMY, YTO ITyTh B JA/JIbHUE TAJaKTUKH 3aKa3aH [TOKA YTO HAM CAMMM,
IPYHLMO U30TPOIHOCTU TOTYAC K€ 3AIPETUT TaKoe ILyTellecTBUe J060it
TEXHOTNeHHOW LMBUIN3ALMH HALIETO YPOBHSI.

T.e., paccyxpas o HJ1O, Heobxonumo HaiiTh HenpeMeHHO BHICLLYIO
BHe3eMHy}0 IMBUJIMN3al U0, l‘IpI/Iqu IIOonIbITATHCS CAeJJIaTh 3TO B Ha]_uef/i
cobcerBenHoH ranakTuke — MiedyHOM Ty TH, Tie, TOMUMO COJTHIIA, UMEETCS
ellle OKOJIO CTa MWJITTMAP/OB 3BE3/, MHOTHE U3 KOTOPbIX 0b3aBenuch
MJIAHETHBIMU CUCTEMAMU. Ay)Ke Toraa, korga (M — ecam!) Mckomast BeICIITAST
nuBUAM3anus Oynet Halinena Bo MieuHom myTH, Mos>kHO GyzeT
[IPEATIOIOXKUTh HAIMYIME TAKOBBIX U B JAJIBHUX, 1y >K/bIX FAJIAKTUKAX, [IPUHSIB
BO BHMMAaHMeE [TPECJIOBYTHII IPUHLMIT UBOTPOIHOCTH.

HO—BI/I}II/IMOM_y, LUBUIN3ALNIO0, TPEBOCXO/SIILYIO HAIILY 110 YPOBHIO
PasBUTHSI, JJOTUYIHO UCKATh OJIMIKE K FaJJaKTUIeCKOMY LEHTPY, T/ TUIaHEeTHbIE
CUCTEMBI UMEJIM BO3MOXKHOCTb HauaTh (POPMUPOBaHUE HECKOJIBKO PaHblle,
uem conHeuHast. (5] cosHaresbHO ymasunBao 0 HeKOTOPBIX akTopax,
CIIOCOOHBIX ITOMEIIATh CTAHOBIECHUIO [IUBIJIMB3ALUI BOIMBH FaJIAKTIIECKOIO
anpa).

Nrak. Ot 3emnu no uenrpa MitedHoro mytu paccTosiHre IpUMeEpPHO
TPHMLATH THICSY CBETOBBIX JIET. DTO 3HAYMUT, YTO CBET MPEO0JIEBAET MO0OHOe
paccTosiHMe 3a TpUALATH Thicsia JieT. Kax 6bl cusibHO HU npeBocxoamia

nmpeanoJjiaraemast HUBHUIN3aNusi 3€MHY10, CKOPOCTb UX JIETATEJIbHBIX
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annaparos B J1060M ciyuae Gyner HecpaBHEHHO HHUKe CKOPOCTH cBeta. Benpb
HamM "raJakTUYeCKUe MPULIEbLbl| — MaTepUasbHbl, He TaK JIn !

Hanommto, uro TpeTbs kocMUUeCKass CKOPOCTb — HTO BCErO JIMLIb...
IIECTHAALAT KM/CEK, B TO BPEMS KaK CKOPOCTb CBETA — TPUCTA THICSY KM/
CeK. He CTaHeM, OOJHAKO, MEJIOYUTHCS, YU ITO3BOJIMUM CBOVM Bb]COKOpaSBI/ITbIM
OGpaTham MO padyMy HACTOJIBKO ITOJHO OBJIAeTh UCTOYHUKAMU SHEPTHUH,
YTOOBI CKOPOCTD MX JIETATEIBHBIX ANNAapaToOB COCTABWIIA... HY, IyCThb YK — T10
CaMbIM CMeEJIbIM YasasHUAM — 0,1 CKOPOCTI/I c¢Bera, T.e. — Tp]/]]lua,TB ThICAY
KWJIOMETPOB B CeKyHAY (3TO BMECTO HAIIMX-TO MIECTHAALATH KUIOMeTpoB!).
Torna nomo6ueiit "nepeser" sansi 6bl... TpucTa ThICSY JeT. Hy-ka, ckasxure,
KaKOI >KMBOM OPraHM3M, — XOTb 0OeJIKOBBIH, a XOTb U KpEeMHUEBO-
monnbaeHoBbIH, MoskeT "'Mo3BoUTE cebe" cTonb anuTensHoe myTewwectsue? |

Kpome Toro, eme ogun HioaHc: myTeniecTBys B kKocmoce, Mbl (1 “onn”
toxe!) Bcerga nHanpasasiemcs B npouuioe. Ecin kakoil-mmbo mynkr
HaXOoaAUTCSa Ha paCCTOﬂHI/II/I B TpI/I]lLlaTb ThICHAY CBETOBBIX JIET OT MCXOAHOTIO, TO,
no6paBLIIMCh TyAa, KOCMOHABT MONAJET BO BPEMsi, HA TPUALATD THICSY JIET
Gosee paHHee, YeM TO, KOT/Ia OH OTIIPABWJICS B IIyTh. 1€Iepb MPUKUHETE: Yy
HacC, Ha 3€MJ'Ie, TpI/I}lLlaTb ThICAY JIET Ha3and, HUKAK, KpoMaHbOHubI 061/11'3..}‘[]/]?
Bor Tto-To 1 ono! Hukakoro ciefa TeXHOreHHOM MUBHIM3AIIUY JTIOOOITBITHEIE
MyTeIIeCTBEHHUKH Ha 3eMJle He HAHAYT, Jarke eCId Y HUX U ObUIO IOCTATOUHO
BPEMEHHU M, TM,... APYTUX PeCYpPcoB (Ipex/ie BCEro, MPOAOIKUTEIBHOCTH
COOCTBEHHOMH >KM3HU, 3aM1aCOB TOPIOYETO U T.J. U T.II.), 4TobbI "mpobonTarscs”
B KOCMOCE a’K L[eJIbIX TPHCTA THICSIY JIET.

Tak uro, Bce Berpeun Hawmx cospemennuxos ¢ HJIO, onuceiBaemble
BJIOXHOBEHHBIMU 'KOHTaKTépamu', UBBUHUTE — Hy, O4EHb MaJIO BeposTHbL [la
Yero Tam... HEBepOsITHbI BoobLe !

UYro kacaercs apyrux popm KOHTaKTa, KPOMe MPSIMOro MOCELeHUs] 3eMIH
HWHOIIJIaAaHETIHAaMU, Harlpl/lmep, Hepe}],a‘{lxl pa[II/IOCI/IFHaJIOB,
PAaCIPOCTPAHSIOLINXCS CO CKOPOCTBIO CBETA...

J71s1 Hac cTaIo BO3MOIKHBIM TPUHUMATD PAJUOCUTHAJIBL... BCETO JINIIb
oxono CTA ser nasan (mpumepHo B 10 Bpems 6buto nsobpereno paamo). To,
YTO 33 YKa3aHHBIA IIEPUOJL TAKOBBIX CUTHAJIOB HE 3aPErUCTPUPOBAHO,
03HAYAET, 4TO, IO KpaHEH Mepe, Ha PACCTOSTHUM OT 3€MJIA PAJUYCOM B CTO

CBETOBBIX JIET TEXHOTE€HHbBIX LU/[BI/IJII/IB&LU/Iﬁ HE nMmeeTcsd. OT OCTaJIbBHBIX XK€,
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YCJIOBHO BO3MO>KHBIX, HO boJlee ynaleHHbIX IMBUIM3ALUI HALLETO YPOBHS,
PaAMOCHTHAJIBI, ECTECTBEHHO, €Ile He YCIIean SONTH.

Hy, u uro >xe ocraercs B nrore? OcraloTcst JUIIb TOJIOCIOBHbIE
YTBEP>KAEHUS TAK HA3bIBAEMBIX 'KOHTAKTEPOB' O...

"renenatnyeckux” (MBICIEHHBIX) KOHTAKTaX C MPEACTABUTESIMHU BBICILINX
BHE3eMHBIX [IUBIIU3AIINIH.

Bor Tyt y>x, noxkanyii, "lllexepesana" nonskna 6b1 "mpexpatuts
nossosiernsle peun'. [Toromy 4ro 3Byuanue B Ubeii-TO rosoBe YBUX-TO
MOCTOPOHHMX TOJIOCOB HAYYHOMY OOCY /IEHUIO He TIO/TIEXKUT —
kareropudecku. Passe uro cpenu mepnkos. Ho ysx ato — B Tom ciyuae,
xorza otoT cambiil "cayuail', yebl, kaunuueckuit. nuszodpenns ram, nnn
BUCOYHAS DITUJIEIICUSL.

OroBoprochk cpasy: s HU B KOEM CJlydae He X04y CKa3aTb, YTO
musodpenuxu — aroau "sroporo copra'. Bosce ner. Bee, nasepnoe, cabixanu
o [I>xone Hame — GnucrarensHom maTemaTHke, crpajamoniem musodpeHuet.
Ouenb MOXeT GbITh, YTO UMEHHO €ro 60Je3Hb 00YCI0BUIA Er0 YHUKAIbHBIE
cnoco6noctu. CiryxoBble u sputenbHble rautonnHanmu Hawa otnuyanucs
Heo6b]KHOBeHHOﬁ HpKOCTbIO n 6])IJII/I AJIsT HEro COBepLHeHHO HEOT/IMYMU MBI OT
peanbHoctu. Tak oHo, B cymHocTH, GBIBaET CO Bcemu Boob1ie
rasunouuHanuamu. Y, keratu, pis Toro, 4ToObl X HepeXKUThb, aGCOMIOTHO He
obszarenpHo GoseTs mM3odpenueit nau BUCOYHOH anunencueii. locrarouno,
Hanpumep, MPOCTO 06IaAATh... BPOXKIAEHHON WJIM TOCTTPABMATUYECKON
(BHMMAaHMe: ICUXOJIOTUYECKAsI TPABMa — TOKe TpaBma!) MOBBIIIEHHON
BO30YAMMOCTbIO BUCOYHOM [0JIM KOPbI OJOBHOrO Mosra. Bosee
TOFO...HOﬂO6HbIe MN3MEHEHUS aKTUBHOCTHU Kopbl MOFyT 6bIT]) BbI3BAHbI 1 Kyﬂa
Gonee "o6bIieHHBIMU" TPUYMHAMU — HEKOTOPBIMU XUMUYECKUMU
BEIECTBAMH, PEJINTHO3HBIM TPAHCOM, JaKe MPOCTO POK-MY3BIKOH
4pe3MepHOI MHTEHCUBHOCTH, ... ci10BoM, VICC - "usmeHeHHBIMU COCTOSIHUAMUN
Co3HaHUA" CAMOrO PA3JIMYHOIO IIPOUCXOKIAEHHMSL.

HenasHo yueHble ycTaHOBMIN, 9TO pas3apaskeHNe BUCOIHOTO YIacTKa
mMmoa3ra 3JIeKTpI/IquKI/IM TOKOM (SJ]eKTpOMa.FHI/ITHbIM l_[OJ]eM) BbI3bIBaeTy JIIOﬂeﬁ
raJuUTIOLMHALMM PEJMIMO3HOTO cofeprkanus. Pazymeercs, ux "cnennduxa"
PpasHUTCs y JIofiell pasHbIX BEPOMCIIOBeaHMi: xpucTuane "obuarorces' ¢

XpUCTHMAHCKNMU CBSATBIMU, MycynbmaHe — CO CBOMIMMU IIPOPOKAMM, U T.A. U
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T.11. OueHb MOKeT GbITh, UTO JIIO/M, CKIOHHBIE BEPUTb B MHOIIAHETSIH,
COOTBETCTBEHHO, ¢ "MHomIaHetTssHamu" 1 "konrayar'.

Ho mo>kHo GbITh Goslee, ueM yBepEHHBIM, YTO BO BpeMeHa
"mokonepHUKOBbIe", KOT/la YeJOBEYECTBO HE UMEJIO HUKAKOI'O IPEACTABIEHUS
O CyLLECTBOBAHUM APYIUX, KPOME 3eMJIH, IUIAHeT, FaUIIoLUHALY 00
WHOMJIaHeTAHAX ObLIM B MpHHOUNE HeBoaMoxkHbl. Hy, Tam, CyKkKyObI-uHKYOBbI,
PYCaJIKU-JIELIHeE. .. Ky[ad HU 1T, AHTEJIbI BCEX PAHTOB, AEMOHBI BCEX MACTEH —
BCETr/ia MOXKAIYHCTa, HO BOT MHOIIJIAHETSIHE — HU-HHU!

B obuiem, nasaiite Bce-Taxu, kak ropopur ysaxkaempiii H. Hlynabrus,
"pasmennm HOYb HAa BOJIKA W JIyHy'": €CTh HaydYHbBIE JaHHBIE, KOTOPbIE MOYXHO
IIPOBEPUTH: 9KCIIePUMEHTOM, PAKTaMH, JIOTMKOH, MaTeMaTUIeCKUMU
pacueramu. A eCTb — CBeJeHHUs], HE UMEIOILE K HAyKe POBHBIM CYETOM
HUKaKoro otHoureHus. Vl maBHoe B Tako#l cMTyanmnyn — He ITyTaTb IEPBBIE CO
BropeiMu. B uem n sxenato ynaun — Bcem Ham. VHave nomyunrces
COBEPILEHHO HEMBICIMMAS SKJIEKTUKA, KOTOPast CIIOCOOHA MCKA3UTb UCTUHY
JI0 HEY3HABAEMOCTH. A 9TO JIM He Camblil CTPALLHBII Pe3yJIbTAT IPU MOIbITKE

CO3/1aTh aIEKBATHYIO KADTUHY ana?

Ha Gepery tuxoro secHoro osepa cuesu, MPUTrOPIOHUBIINCH, MOJIOJBIE,
CTpOIiHbIE, U3yMpYAHO-3eaeHble rymanounasl L u Jlupu. "Her, T61 TOIBKO

6 S| 1an JI
Boobpasy, uro ona nuuer! Yro nuwer!!?" — BzsonnoBanHo TBepauna Jlupuy,
3ajaMplBasi yellyiuaTble pyKU U NpsAas KPyIHbIMH, 6e3yKopusHeHHOM
dopmbl, yruamu. "Ycnokoiics, Munas, — paccyfuTeNbHO Bospaskas [ui,
B3/bIXasl BO BCIO eMKOCTb CBOUX >KabepHBIX 1esiell BHYLIUTENbHBIX PA3MEpPOB,
— The1 >xe Bupmmb, v 2T0i1 npeacrasurensHunsl lomo Canuenc, kak oHu cebst

T I C. )
Ha3bIBAIOT, IBHO MOHM>KEHHAas! BO3OYANMOCTb BUCOUHOH nosnu moara. Huvero
He MO/eJIaelllb, Mbl Haiiem cebe Jpy3€ei cpeau JIIoJeH, JUIIeHHBIX 3TOTO

T pics!" M 13

BposkaeHHOrO aedexra. Thbl TONBKO Tak He BoHYyHCs! W1 Ha[0Ir0
NPUCOCAJICS CBOMMU BBITSIHYTHIMH B AJIMHHYIO TPYOOUKY CTYAE€HUCTHIMU

ry6aM1/1 K ry6aM Hl/IpI/I, crapasiCb yCHOKOI/ITb J]}06I/IMyIO.

Houenyf/l WX OJUTCS, OJIUTCS...

INouemy >xe Ham He crimres?
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Wb semnsine, rpex npusHaThCS,
Pagyunnuce nenosarses?
Orroro u umem nx —

YmHubIX, 100pHIX, HE3E€MHBIX !
3aKOH NOIYJISIPHOCTH

@Dotonam TpebyeTcs HEKOTOPOE BpeMms, YTOOBI 10OPaThCs A0 HAbMOAATE S,
3HAYMT, 11060 BHIGPOC YaCTUL TPOMCXOAUT PaHblile, 4YeM ero 3adpuKCUpyIoT.
To ects, nBuskenue GoToHoB OT “cOOBITHA” K HAGIONATENIO TPOUCKXOIMT B
OGBIYHOM MOJIOXKUTETHHOM BPEMEHU — U3 Mpouwioro B oynymiee. [Isuxenue
K€ MPoub OT HabJIIoATe s IPOUCXOANT, HATIPOTUB, B 06paTHOM  BpeMeHH,
us 6ynyuero B npoutoe. O6paTHOe ABUYKEHUE BO BPEMEHU MOXET
HpOI/ICXOaI/ITb HI/I60 C yMeHbLL[eHI/IeM Moﬂ‘yﬂﬂ ITOJIO>KUTEJIbHbIX, JII/I60 C
HapacTaHUeM MOJLYJIsl OTPULIATEIbHBIX YMCeJl, B 3aBUCUMOCTH OT 3HAYEHMSI
KOOPAMHAT UCXOLHOTO IyHKTa. Toraa Kak ABUs>KeHHe OT COOBITUS K
HabJI0aTe 10, HA0OOPOT, COOTBETCTBYET HAPACTAHUIO MOJLYJIS
MOJIO>KUTENbHBIX BEJUYUH WU 5K€ CHUYKEHUIO OTPULIATENbHbIX. | [pruém
TaKoe MOJIO’KEHMUE Jlesl KacaeTcsl J0boro qocseToBoro Haboaaress, rae v oH
HU HaXOMMJICS, YTO CBUAETEIbCTBYET KaK B I0JIb3Y U30TPOITHOCTH BCEJEHHOM,
TaK U B MOJIb3y OOBEKTUBHOTO XapakTepa noiyudaembrx snanmii. Ckopocts
nepemelleHUH UMeeT JMIIb BCIIOMOTaTe bHOE 3HAUEHME, B TOM CMBICJIE, YTO
yMeHbLLIEHHE UM HapacTaHue abCOJIOTHBIX 3HAYEHUH NoKasaTesel BpeMeH!
npu 60ubLeit ckopoctu npoucxoaut ouictpee. [Jocserosast ckopocts
00beKTa HAOIIOAEHU NPU OTPULIATEIBHOM TPUPOCTE MOYJISl AA8T
BO3MO>KHOCTb PETMCTPALIMU TOJIBKO C3KaTusl, 3amesienus spemenn. Ho yske
[PU CKOPOCTH CBeTa (XapaKTePHOH Ul 9HEPrOHECYIUNX YACTHULL)
OTPULATENBbHBINH TPUPOCT “HUBENUPYeT BECh XO[ OJOKUTENbHOIO BPEMEHU.
CaepxcBeroBble — B orpuuarensHom spemenn. OTBeprath oTpULATebHOE
BpeMH paBHOsHa‘{HO HerI/IHTl/IIO Teopl/II/I OTHOCHUTEJIbBHOCTHU. (I/I 9TO
HEMO3BOMIUTENBHO fAasxke camomy Oitniureiiny). [lokyna dusuxu ne npusnaior
CyLLeCTBOBaHUE OTPULIATEILHOTO BpDEMEHH, He pas3bepyTcs B ero MpUpose U He
OCO3HAKT HAJIMYUSA B HEM HEBUAVNMBbIX CBerCBeTOBbIX 06'beKTOB nus3

AHTUBEIIECTBA, IMMOJIEMUKA 06pequa Ha HpeGbIBaHI/Ie B 6€3Ha}16){(HOM KJIMHYE.
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Bor rakoit Bor unumpaent. 3Haxomblit UMK CKa3as, YTO UAES JOCTATOYHO
6esymHasi, uTo6b1 6b1Th McTHHON. OpHA 3arBO3aAKA — 3aKOH MOILYJISIPHOCTU:
[ypaxos nonumaeT GobIIMHCTBO. YMHBIX — MeHBIIMHCTBO. [eHuen —

€ AMHUIIbI.

a Kowka Briosne cunrynspHas,
y dbusukos nenomnynspuas,
s — ne [lupax u e 2Kions Bepn,

nunry Hay‘IHbIﬁ IIOCTMOAEPH.

Kouka [Mlpénunrepa.
(

;}

o
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