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BBeeHnue

OTta  KHUTa  TmpeAcTaBiasieT  coboii  cOOpHUK ~— cTaTed —  OT
aBTOOHOrpaueCcKMx OYEpPKOB [0 pasMbIIlIeHUd o ¢uiocobun HayKd, —
HaIMCaHHBIX MHOIO B Tiepuof ¢ 1976 mo 1992 rop B mombITKaxX OOBSCHUTH TOT
JKCyUul WHTepeC, KOTOpbIM $ WCHOBbIThIBal K Hayke W BcenenHou. Kuura
3aBepIllaeTCsl CTeHOrpaMMOM repefiau «/IMCKM HeoOHMTaeMOro OCTpOBa», Ije s
pacckaspiBato 0 cebe. B BenukoOpuraHuy ecTb Takas MporpaMma: TOCTHO
TIpe/i/laratoT TIpe/CTaBUTh cebss Ha HeoOHMTaeMOM OCTPOBe U MPOCAT BhIOpATh
BOCEMb MY3bIKa/IbHBIX [JUCKOB, C KOTOPBIMU OH TIpejrioues ObI KOpOTaTh BpeMsi
[0 CBOEro BbI3BOJIeHUs. K Cc4acThiO, MHE He MPUIIVIOCh CJIUILIKOM JIONT0 KJaTh
BO3BpallleHUs K [UBUIU3ALUH.

CraTbH ObL/TM HaMCaHbI B TeUEHHE IIeCTHA/ILIATH JIeT U OTPaykatoT YPOBEHb
MOHUX 3HAaHUM Ha TO BpeMs, — HaZelOCh, C TOJaMU OHU BO3POC/H, TO3TOMY S
CHaOAW/ KaKAyI CTaTbl0 [aTOW U TOsICHEHWeM, [0 KaKOMy C/y4ar OHa
rnosiBuach. Bce OHM CO3/1aBaMCh KaK 3aKOHUEHHbIE MPOU3BEIeHUs], U MIOTOMY
OT TIOBTOPEHUW HUKYJa He J1eThCs. f mocTapasicsi yMeHbIIUTbh UX KOJTUYeCTBO,
HO KOe-UTO BCe PaBHO OCTajIoCh.

MHOXeCTBO CTaTeld 3TOM KHWTHA TIpeJHa3Hadajucb [Jjsi  YCTHOTO
W3/I0)KeHUsI. Moe TIpOW3HOIIleHHe Bceraa ObLI0 HEUeTKWM, TaK UTO MHe
MPUXOJU/IOCh TiepeJaBaTh IPOBe/leHUe JIeKIIMU W CEMUHApPOB JIPYTUM — Kak
TIPaBU/I0, KOMY-HMOyIb W3 MOHX IIPAaKTUKAHTOB, TOMY, KTO XOPOIIIO MeHs
TOHUMaJI, @ TeKCT 03ByuuBas ayuiie. OaHako B 1985 roapy, nocse onepauuu, s
COBCEM YTpaTWU/ CrIOCOOHOCTh TOBOPUTh U Ha HEKOTOpPOe BpeMmsi ocTascs 6e30
BCAKUX CpeJCTB 0OIleHWs. B KoHIle KOHI[OB sI BOOPY’KU/ICS KOMIBbIOTEPHOM
CHUCTEMOM Y 3aMeuaTe/TlbHbIM peueBbIM CHMHTe3aTOpoM. K cBoeMy yauvBJ/IeHUIO, S
obHapyxun B cebe crtocOOHOCTH BBICTYMATh Tepe/ 00/bIIolN ayaguTopreii. MHe
HPaBHU/IOCh 0OBSICHATH HayUHble TEOPUM W OTBeUaTh Ha BOMPOChl. KoHeuHo, erre
HY)KHO YUMTBCSI U YUUTBCSI, UTOOBI COBEPIIIEHCTBOBATh 3TH CIIOCOOHOCTH, HO
HA/Iel0Ch, S JIeJ1ak0 YCIeXyu — O YeM MOXKeTe Cy[JJUThb CaMU, UATAasi 3TU CTPAHULIbI.

A He cornaceH ¢ MHeHWeMm, yTO BcesneHHasi — 3TO 3arajjka, HeuTO He
roAiarolleecss MOHUMaHUKD W aHalu3y, TO, O YeM MO)KHO TIOYUWUTh JIMIIb
VHTYUTUBHOE TIpe/icTaBieHre. $  4UyBCTBylO, UTO Takoe BO33peHUEe
HeCIpaBe/yIMBO TI0 OTHOIIEHWI0 K HAyuHOW PpeBOMIOIMHM BO Bcex 0O6macTsx
MUPO3/IaHus1, HAYaTOW TMOYTH YeThbIpecTa JIeT Ha3azj ['anuneeM v mpoJjo/mKeHHOM
HproTOHOM. OTHW [BOe TIOKa3a/d, YTO MO KpaWHed Mepe HEeKOTOpbleé 4YacCTh
BceneHHoM BeiyT cebst He TPOU3BO/ILHBIM 00pa3oM, a TMOAUWHSIOTCS TOUHBIM



MaTeMaTUueCKUM 3akKOHaM. 3a Tpollefilide ToAbl Mbl PaCIpOCTPaHWIN
pe3ynbrarthl ['anvnes v HbroToHa mouTu Ha Bce obnacty. Terephs y Hac ecTb
MaTeMaTUueCKWe 3aKOHbI, YIIpaB/sIOIIMe BCeM, C uYeM Mbl OOBIUHO
CcTasKvuBaeMcs. M MepuoM Hallero ycrexa SsBAsieTcsli (akT pacxo/0BaHUs
MWUIMAPAOB (PYHTOB HA TOCTPOWKY TMraHTCKUMX MallWH, pPa3rOHSIOLIUX
YaCTULIbI 10 TaKOW BBICOKOM SHEPIrUM, UTO MBI ellle He 3HaeM, K 4eMy TNpUBeJeT
VX CTOJKHOBeHHe. YacThlbl C TaKOM BBICOKOW SHepPrueil He BCTPEYArOTCsl Ha
3emie B OOBIYHBIX YCIOBUSX, TI03TOMY OTPOMHbBIE 3aTpaThl HA UX WCC/Ie0BaHUS
MOTYT TI0Ka3aTbCsl UMCTO aKaZleMUUYeCKMMU U He O4YeHb HY>KHbIMU. Ho Takue
YaCTHUIbI MOTJIM BCTPEUaThCs, Koria BeesieHHasi Oblsia MOIofiast, ¥ TIO3TOMY, €CJTU
XOTUM TOHSITh, KAK OHA BO3HUKJIA, Mbl JOJDKHBI BBISICHUTh, YTO MPOUCXOAUT TIpU
TUX SHEPTHUsIX.

M&I ellle OueHb MHOTOTO He 3HaeM O BcesieHHOlM, MHOTOro He TIOHMMAEM.
Ho yxe HOCTUrHYTBI HaMM TPOrpPecc, B YaCTHOCTU 3a TOC/e[HUEe CTO JIeT,
JO/DKEH BOOAYLIEBUTb HaCc W TIpUJaTh YBEPEHHOCTH B TOM, UTO MOJHOE
MOHVMaHHWe — B TpaHUIAX BO3MOXKHOTO. [Iymaro, Mbl He oOpeueHbl BEUHO
OpoauTh Ha omlymnb B TeMHOTe. COBEpIIMB PBIBOK K CO3[IAHUIO TIOTHON Teopuu
BcenieHHOM, Mbl CTaHEM €€ UCTUHHBIMU X03sieBaMHU.

HayuHble cTaThb¥ 3TOM KHWTHM ObLTM HalMCaHbl B Haflexk/e, uTo BceneHHas
MOJJUMHSIETCSI KaKOMY-TO TOPSiAKY, KOTOPbIM Celdyac Mbl MOKEM TMOCTUTHYTh
OTYaCTH, a TMOJHOCTbIO — He B TaKOM YK JanekoM Oyayiiem. Bo3mokHo, 3Ta
HaZieXX/la BCEro JIUILb MUPaX; BO3MOXXHO, HUKAKOW OKOHUaTe/IbHOM TEOpUU HeT,
a [lake eC/id U eCTh, Mbl MOXKEM HUKOT/ja ee He y3HaTb. Ho, HECOMHEHHO, yullie
CTPEMUTHCS K TIOJIHOMY TTIOHUMaHUIO, YeM OTYasIThCS B UeJI0BEUECKOM pa3yMe.

CmuseH XOKuHe

31 mapma 1993 2.



1. leTcTBO

[1]

A pomuncsa 8 siHBaps 1942 roga, poBHO yepe3 TpHUCTa JieT TOoCje CMepTU
["amunes. OgHako, 110 MOMM OLIEHKaM, B 3TOT JeHb POJUIOCH ellje ABeCTU ThICAY
neteil. He 3Haro, 3auMHTepecoBascs Jid acTpPOHOMUeH KTo-nubo w3 Hux. §1
nosiBuicsa Ha cBeT B Okcdopze, xoTss Mou pojuTenu >kuid B JIoHzoHe. Tak
BBIIIJIO TIOTOMY, UTO BO BpeMsi BTopoit MupoBoii BoiHbI OKchop/ Ob11 XOpOoIIM
MeCTOM /IS POXKAEHUs: HeMIIbl COIIacCWIMch He OoMOuTh Okcdopg u
KeMOpuK TIpH yCIOBUM, UTO aHI/IMuaHe He OymyT 6ombuth IeiiensOepr u
['érrudren. JKajsb, UTO Takoe  LMBWIM30BAHHOE  COIVIALLIEHWEe  He
PacIipoCTpaHAI0Ch Ha Apyrue ropoja.

Moii orer; 6el1 pomom u3 Mopkummpa. Ero pges, Moii mpazen, Obui
3aKUTOUHBIM (hepMepoM. OH KYITUJI CJIUIITKOM MHOTO (epM 1 00aHKPOTHUJICS BO
BpeMs JlellpecCuy B CeJIbCKOM XO35IMCTBe B Hauajie XX BeKa. JDTO IMOCTaBU/IO
pojuTeneldl MOero OTLia B OYeHb 3aTpyJHUTEebHOe TMOJIOKEeHWe, HO UM BCe Xe
yAanoch mnocjaate cbiHa B Okcdopz usyuath MeauiuHy. [lo3ke OH 3aHsICA
UCCIeZIoBaHUSIMU B 00siacTu Tpornuueckux Oose3Heit u B 1937 ropy yexan B
Bocrounyto AdpuKy, a Korjja Hayanachb BOWHA, COBEpILIW/I M0e3[Ky uepe3 Bech
KOHTUHEHT, YToObI Ha Kopabsie BepHYTbCS B AHIVIUIO U TTONWTH 10OPOBOJBLIEM B
apmmio. OfHAKO OTIly CKas3ald, 4TO GOJBIIYIO IIeHHOCTh OH IIpe/CTaBIseT,
3aHMUMasAChb MeJULIMHCKUMU UCC/Ie0BaHUSIMMU.

Most MmaTh poauiachk B I'71a3ro, B ceMbe Bpaua, rje Obljla BTOPbIM peOeHKOM
u3 cemu. Korza eii ObL10 IBeHaZIIaTh JIeT, OHU Mepeexasy Ha tor, B [leBoH. Kak u
ceMbsl MOero OTLja, CeMbsl MaTepu He OueHb IipeycrieBasia. IeM He MeHee
poauTend cmorivd nociaate goub B Okcdopg. [To okonuanunu Oxcdopga oHa
CMEHHJIa MHOTO pa3HbIX MecT PpaboThl, B TOM uHciae OblIa HaAJIOTOBLIM
VIHCIIEKTOPOM, UTO el OYeHb He HpPaBWJIOCh. DTy AO/DKHOCTb OHA OCTaBWJIA,
yTOOBI CTaTh CeKpeTapIlel, ¥ B TakOM KaueCTBe B TI€pPBble TOJbl BOMWHBI
BCTPeTH/Ia MOero OTLia.

Me1 xumui B Xaureute, Ha ceBepe JIoHg0oHa. Mosi cectpa Mspu poju/iach
yepes MoJITOpa roja rnocjie MeHs. [0BOpAT, 1 He NPUBETCTBOBAJ ee TOsIB/IeHue.
Bce meTckue rofibl MeXly HaMu ObI/IM OTIpe/ie/IeHHble TPeHUs, TOAIUThIBaeMbIe
He3HAuMTe/IbHOU pa3Huller B Bo3pacTe. OfHAKO BO B3POC/IOW )XKU3HU 3TH TPEHUS
HCUe3/M, TTOCKOJIbKY KaXK/IbId M3 HaC MOIlle CBOUM IyTeM. M3pu CTajsia Bpauom,
yeM IopajoBasa oTa. A mjajuias cecTpeHka, Puurira, poAauiachk, KOria MHe
ObIZIO TIOUTH TISITH JIeT U 51 y)Ke TIOHWMas Tpoucxopsiiee. [ToMHI0, 4TO 5 C



Pa/IOCTHIO OXKU/IA/ ee TIOSIB/IeHUsT, UTOObI MOYKHO ObL/IO UTpaTh BTpoeM. dusurima
Obula OueHb BMEUATIUTENbHBIM W BOCIPUMMYMBBIM pebeHkoM. §I Bcerza c
YBa)KEHUEM OTHOCHUJICS K ee CYXJAeHusiM U MHeHUsM. Moii 6par 3OmBap[
TIOSIBUJICS MHOTO TIO3)Ke, KOTZla MHe ObIJIO0 UeThIPHA/[1[aTh, I03TOMY OH He BOIIIes
B MOU [IeTCKMe BOCIIOMUHaHUSI. J/iBap/, CUJIbHO OT/IMYAJICS OT HaC TPOUX: B HEM
He ObLJI0 HU Karyli akaZleMUYHOCTU, U OH He ObLT UHTe/IeKTyasoM. Bo3MoxkHO,
3TO 0Ka3aJsioCh U K ayuiieMy. DBap/] OblT JOBOIBHO TPYJHBIM pebeHKOM, UTO He
TIOMeII1a/I0 eMy CTaTh BCeOOIUM JTF0OUMIIEM.

Moy camble paHHMe BOCIIOMUHaHUSI — Kak §1 OCTajcs B sicisix bailipon-
Xay3a B XaureiTe u OIIyIIUTe/bHO peBesl. MHe Ka3anoch, UTO BCe /1eTH BOKPYT
UTPal0T B KaKue-TO Uy[eCHble UTPYLIKW. S TOXKe XOTesl MourpaTb C HAMHU, HO
MHe ObLI0O BCEro MoiTopa rofia ¥ MeHsl BIiepBble OCTaBWIM C HE3HAKOMbIMU
moabMu. lymaro, poguTenu caerka yOUBWIMCh MOEM peakiuM, MOTOMY UTO
ObUT UX TIepBLIM peOeHKOM U OHU CJIe[JOBa/id KHKKaM TI0 BOCITUTAHUIO JieTel, a
TaM ObLJIO HAlMKMCaHO, UTO JIeTSM CJieflyeT HauWHaThb ColldanbHOe obllleHre B /iBa
roga. Ho mocsie Toro XyTkoro ytpa MeHsi 3abpanu U ellle TOATOpa roja He
otnaBaau B baripoH-Xays.

Torya, Bo BpeMsi BOMHBI U Cpa3y mocje Hee, Xalrelt Obul palioHOM, Tre
KW aKaJleMUUecKuil U HayuHbIM Hapoj. B gapyroii crpaHe ux Obl Ha3Baiu
VHTe/VIeKTya/laMi, HO aHIJIMuaHe He [IONyCKalT, YTO M Yy HUX ecCTb
VHTe//IeKTyanbl. Bce 3TM poauTeny nockuiaiv geTei B 1mKony baiipoH-Xays,
OueHb TIPOTPECCUBHYIO [iii TOro BpeMeHU. [lomMHIO >kasobbl Ha MOUX
poAuTesiel, UTO OHM HUYeMy MeHs1 He yuaT. OHU He BepWIU B TIPUHSITBIA TOr/ia
crocob BAanbMBaHUS 3HAHUM, a CTapa/IMCh HAyUUTh UATaTh UCTIOABOb, UTOOBI
Thl U He TIOHMMaJ, 4To Tebsi ueMy-TO yuaT. B KOHIle KOHI[OB UMUTaTh 5 BCE e
HayuywicCs, HO TOJbKO B JIOBOJIBHO 3peJiOM, BOCBMW/IETHEM Bo3pacTe. Moro
cecTpy yuwiu Oosiee TpaIMLIMOHHBIMU METOJaMH, U OHa yMeJjia UuTaTb yxKe K
yeTbIpeM rojilaM. BripoueM, oHa Oblsia ompefiesieHHO CITIOCOOHee MeHsl.

MbI KU/ B BBICOKOM M Y3KOM JloMe BHUKTOPHMAHCKOW 3MO0XU, KOTOPbIM MOU
pPOAUTENM KyINWIU M0 JelleBKe BO BpeMsi BOMHBI, KOTZJAa BCe [Aymaju, 4TO
bombexxku cpoBHsiOT JIOHIOH ¢ 3eMieil. I B caMoMm jienie, B HECKOJIBKO /IOMOB
10 COCEeZCTBY MoOMaaud pakeTbl «®ay-2». B 3T0 BpeMss MeHs C MaTepbi0 U
cecTpoii He ObLJIO, HO OTel] HaxoAW/CS AoMa. K cuacTblo, OH He MOCTpajan, U
JIOM TOXe Cepbe3HO He TMoBpeAwo. Ho elje HeCKONbKO JieT Hemnofaneky
OCTaBa/MCh pa3Ba/iiHbI, TAe Mbl UAaCTO Wrpajyd C MouM JpyroM loBapnom,
JKUBILIMM Yepe3 ZIoM OT Hac, UyTh MoJasblile OT 3STUX pa3BajvH. ['oBap cran A
MeHSI OTKPBITHEM, TOTOMY UTO €r0 pPOAUTe/Nr He ObLIM WHTe/IeKTyalaMu, B
OT/IMUMEe OT pOJUTesel BCeX OCTa/lbHBbIX MOMX 3HAKOMbBIX AeTeil. OH XOAuI B
MYHUIUIAIBHYIO IIKOMY, a He B baiipoH-Xay3 u pa3bupancs B ¢yTbose u 6okce



— BUJIaX CIIOPTa, UHTEepecoBaTbCs KOTOPBIMU MOMM pPOJUTE/SIM U B TOJIOBY He
MOIJIO TTPUWTH.

Jpyroe paHHee BOCIIOMUHaHWe — UI'PYyLIeYHas Kejie3Has gopora. Urpymku
BO BpeMsi BOKHBI He BBINTyCKa/IMCh — 10 KpaiHeu Mepe, [J1s IPOJakh B YaCTHbIe
pyku. Ho wurpyieuHsle moe3zna Obid Moedt cTpacthio. Ortel] momnpoboBa
cZieiaTb MHe JIepeBsIHHBIN T10e3]l, HO MeHsI 3TO He YyJOBJIeTBOPWUJIO, [IOTOMY UTO
XOTeNIoCh 4TO-TO pabotarormiee. Torma orel| Kyrnua ToOfAepXKaHHbIN 3aBOAHOMN
roesz, Mpy IOMOILU Ias/IbHUKA [MOYWHW/I ero U IOAApu/I MHe, TpeX/jieTHeMY
Kapamny3y, Ha PoxzectBo. ToT moe3 He oueHb-TO Xopouio paboran. Ho cpasy
1oC/ie BOMHBI OTel] Chbe3uw1 B AMepUKy U, BepHyBLUMCb Ha «KywuH Mbspu»,
TIpMBe3 MaTepyd HECKOJBbKO HEW/IOHOBBIX Belled, B TO BpeMsi HeJOCTYITHBbIX B
BenukobpuTtanuu, cectpe Ma3pu — KyK/y, KOTopasi 3akpbiBaja I/a3a, Korja ee
VK/IQJpIBa/Ii, @ MHE — aMepHUKAHCKYI0 WIPYILIeYHYI0 JKejle3HyI JOopory C
pesibcaMu B BUjle BOCbMEDKU. Y T1apoBO3WKa Obll Jake oTOpachiBaTelb —
)Kesnie3Hasi peleTKa creped. /1o CUX MOp MOMHIO CBOM BOCTOPT, KOr/ia s OTKPbLUI
KOpOOKY.

3aBo/iHbIe TIOe37la ObLTM MpeKpacHbl, HO Yero MHe [elCTBUTE/NIbHO He
XBaTaj0 — TaK 3TO 3JIeKTPUYECKOM >KeJie3HOM [JOoporu. B KOHIe KOHLIOB,
TIOTUXOHBKY OT poauTesied, st B3sul u3 [loutoBoro 6aHka BeCh CBOW CKPOMHbIM
KaruTasl, HaKOTUIEHHBIM U3 CyMM, T0JJapDeHHBbIX MHe TI0 0COOBIM C/lydasiM BpoZe
KpPeCTUH, W MOTPAaTHU/I 3TA [eHbIW Ha 3/IeKTPUUYECKYI0 >KeJIe3HYH [OpOory.
OpHako, K MoeMy O0o0/bLIOMYy pa3odapoBaHMI0, paboTana OHa He CJIMILKOM
xopoino. Terneps, Korjja Mbl 3HaeM O TIpaBax MOTpebuTes, s Obl BEPHYJT TIOKYIIKY
oOparHO M 1oTpeboOBa/ OT Mara3vHa Wid OT TPOU3BOZAUTE/ISI 3aMeHbl, HO B Te
ro/lbl CUATAIOCh yAauel KynmUTh XOTb UTO-TO, a eCJid mormascs 6pak — uTo :
3HauuT, BaM He T1oBe3n0. [lostomy o 3amlatuin eme W 32 [OYUHKY
5/1IeEKTPOMOTOpA B [1apOBO3MKe, HO OH TaK M He 3apaboTas Kak Crefyer.

IIo3xe, y)xe Ha BTOpPOM JeCATKe JieT, A Jejal MOJe/Nd aspOoIlIaHOB U
kopabneil. OcobbIM MacTepCTBOM s HUKOT/Ia He OT/IMYAjICsS, HO MHe TOoMOras
MO IIKOJ/IbHBIN ToBapuill /I>)koH Mak-KreHaH, 6osiee ymesblil, K TOMY e y €ro
oTLa B Jome Obula Mactepckas. 1 Bcerma crpemuscs Jenath paboratoriye
MO/ie/d, KOTOPLIMU MOYKHO ObIZIO ObI yIpaB/siTh, @ UX BHEIIHWN BUJ MeHs He
3abotun. [lymaro, 3TO U TIPUBEJIO MeHsi BMeCTe C APYTUM MOUM IIKOJbHBIM
ToBapuiilleM, Po/kepoM @epHUXOKOM, K H300peTeHHI0 1[e/Ior0 psjila O4YeHb
CJIOKHBIX WUrp. Haripumep, y Hac Obinia Takasi «IPOMBIIIJIEHHAs» Urpa: 3aBO/IbI
IPOM3BOJW/IA pa3sHOLIBeTHbIE [jeTall, /i IIepeBO3KU KOTOPBIX ITPOK/Ia/ibIBaItCh
I10CCe U yKeJie3Hble IOPOTU, U K TOMY ke Oblia eile (oHAOBasi Oupxka. A elre
Wrpa B BOMHY, B KOTOPYIO UIDa/id Ha JOCKe C YeThIPbMS ThICIUYaMM KIIETOK, U
«(eopanbHas» Wrpa, rAe KaX/blll WICPOK MPeACTaB/s/l LeAyH [AAHACTHI0 C



reHeaJioruyeCcKUM JipeBoM. [{ymaro, 5TW WUIphl, TaK >Xe KaK >Keje3Hble JI0pOrH,
Kopab/ii ¥ a3poruviaHbl, POXKJATMCh W3 MOEro CTpPeMJ/IeHHMsS TIOHSTh, KaK UTO
paboTaeT W Kak 3TUM yrpaB/isaTh. Korma si Hauanm CBOIO JUCCEPTALUIO, 3TO
CTpem/ieHHe TIOMOIJI0O MHe B WCC/Ie[OBaHUSX B 00sacTu KocMmosioruu. Ecimu
TIOHUMaelllb, KaK yCTpoeHa BcesieHHas, TO HEKOTOPbIM 00pa30oM MOXKeIllb el
yTIpaBJiSiTh.

B 1950 romy yupexzaeHue, rae paboTas Mol OTel], Tiepeexano U3
XsMmrcTea, HerozAaneKy or XaurenTa, B 3aHOBO TOCTPOeHHbIM HaljmoHanbHbIN
VHCTUTYT MEJULIMHCKUX WUCCIeloBaHuKd B Mui-Xuie, Ha CeBePHOU OKpauHe
JlonpoHa. Uem e3auTh Tyga w3 Xauremra, Ka3aJoCh pa3yMHee IepeexaTb W3
JlonzoHa 3a ropoz. [To3ToMy MoM pouTe Ty KyIWId JIOM Herozaneky oT cobopa
B CenT-OnbaHce — ropojike MWISIX B ZIeCSiTU K ceBepy OoT Mwin-Xuiia U B
ABaAiaTh MuUagXx or camoro JloHgoHa. 3OTO ObUI TIPOCTOPHBLINA  JIOM
BUKTOpHMaHCKOU 3T0XM, [TOBOJBHO M3SIIIHBIM M OPUTMHA/IBHBIM. Y poOAUTeneur
TOr/la He ObUIO JIMIITHUX JieHeT, ¥ UM TIPHUIIVIOCh HaJl HUM HeMaJsio TOTPYAUThCS,
TIpe’K/ie ueM Mbl CMOIVIA Tyzia TiepeexaThb. [1o3xe MOU OTell, KaKk TIOTOMCTBEHHbIM
WODKILIUpeL], OTKa3a/Cs M/aTUTh 3a [a/JIbHEWIIUW PEMOHT, a JIMIIb CTapacs
TO/I/Iep)KMBaTh 3/laHWe TaKWM, KaK eCTh, W WHOTZA TOJKpaiivBaTh. JloM ObLI
BeJIMK, a OTel] He OT/MYaJICs OO/BIIMM YMeHHeM B TO00HBIX paboTax, 0ffHAKO
37laHKe OBbIZIO0 TTOCTPOEHO MPOYHO M BhIIEPXKA/IO Takoe HebOpe)XXHOe OTHOIIIEeHHE.
Poputenu npoganu ero B 1985 rofy, korga oTel] cepbe3Ho 3abosesn (OH ymep B
1986-m). HemaBHO s BHaen 3ToT oM. Iloxoke, HHKTO ero OojbIle He
PEMOHTUPOBAJI, HO BHEIIIHE OH MOYTH He U3MEHUJICSL.

oM GbLT paccuMTaH Ha CeMbIO C TIPUC/TYTOM, Y Ha TaHe/H PSioM C KyXHek
MOYKHO OBIZIO YBHZIETh, U3 KaKOW KOMHAThl MO3BOHWIN. KOHEUHO, TIPUCIYTH Y
Hac He ObLIO, HO MOS TIepBasi CrajJbHS pacrofarajiach B KOMHare, 1o dhopme
HaroMuHaBIe OykBy «I'». HaBepHoe, B Hell paHbllle XWX TOpHUYHBIE. $1
TOZIE/IU/ICS CBOUM TIPEAIIONI0KeHUEM C JIBOKOPOAHOU cectpou Capou, KoTopast
Obl/la UyThb CTapilie MeHs W KOTOpylo s oOoxkan. OHa ckasasa, uTo HaMm OyzeT
30pOBO Ha HOBOM Mecre. OAHMM U3 TIPEMMYILECTB TOM KOMHAThl Oblia
BO3MOXXHOCTb BbL/Ie3aTb Yepe3 OKHO Ha KpbIUly capas, The Jep)Kaau
BeJIOCUIIE/IbI, @ OTTY/Ia CIPbITMBATh Ha 3eMJIIO.

Capa Oblnma fouepbto JI>KaHeT, cTapiieil cecTpbl Moei Marepu. [I>KaHeT
BblyuW/JaCh Ha Bpaya W BbIIUIA 3aMyX 3a MCUXOaHaIUTHKa. OHM KUIU B
TOXOXKeM JIoMe B XapreH/ieHe — JlepeBHe B MATU MWISX K ceBepy. OTuacTu
nmoromy Mbl U mocemuauck B CeHr-Onbance. S1 ObL1 paji okKa3aThCs PSAZOM C
Capoii u uacto e3gun Ha aBToOyce B XaprieHgeH. Cam Cenr-OnbaHc
pacrionarascsi Hemo/iajieKy OT pa3Ba/iiH JpEBHEPUMCKOro ropoga Bepynamuym,
KOTOpbIA KOTA-TO SIB/ISIZICSI CaMbIM 3HauMTebHbIM T0c/ie JIOHJOHa pPUMCKUM



nocesienveM B bputanuu. B CpeiHue BeKa TaM HaxO[W/CS caMblii OoraThiii B
Bputanuu mMoHacTeipb. Ero moctpouiu Ha mecte CeHT-OsibaHCCKUX MOIIe —
rpOOHUIIBI PUMCKOTO LIeHTYpHOHA, KOTOPBIA, MO TIpeJjaHuio, ObLT TepBbIM
yes10BeKOM B bpuTaHuM, Ka3HEeHHBIM 3a XpPUCTUAHCKYHO Bepy. Bce, yTo ocranock
oT Toro abbaTcTBa, — OrpoOMHasi U /I0BOJIbHO Ge300pa3Hasi 1[ePKOBb /la CTaphle
TIPUCTPOUKH K MOHACTBIPCKMM BOPOTaM, I7ie Terepb pacriosiaraeTcsi 4acTb CeHT-
0/16aHCCKOM TIKOJIbI, B KOTOPYIO $1 TI03)Ke XOAUJI.

Cent-OsibaHC ObIT OBOJILHO /IDEMYUUM W KOHCEPBAaTUBHBIM MECTOM TIO
CpaBHEHHIO C XaWreWtom u XapreHJeHoM. Mou poauTe/nd HU C KeM TaM He
TIOJIPY>KUUCh — OTYACTU TI0 COOCTBEHHOMN BHHE, TIOCKOJIbKY OT TIPUPO/bI ObLIH
HeJTIJIUMbI, 0COOEHHO OTell, — HO CBOIO POJib Chirpaso u To, uTo CeHT-OsbaHC
HaceJIs/IA JIFOAA COBCEM [JIpyroro COpTa: HUKOIO U3 POJAUTeNIed MOUX LIKOJIbHBIX
Apy3eit Heslb3sl ObLJIO HAa3BaTh UHTEJIIEKTya/laMu.

B Xairelite Hallia ceMbsl Ka3ajacb BIIOJIHE HOpMasjbHOM, HO B CeHT-
OnbaHce, Jaymairo, Hac OMNpefeNeHHO CUMTalId  yyjakaMu. OTOMY
Croco6CTBOBAIO U MOBeZIeHe MOEero OTiia, KOTOPbIM COBepIIIeHHO He 3a00Tuscs
0 BHEIIIHOCTH, eCJ/IU 3TO M03BOJISJIO COKOHOMUTH JileHbI'U. B MOJIOZOCTH OH KWJI B
oueHb OefHON ceMbe, UTO OCTAaBW/IO CBOW OTmeyaTok. OTell mpeArourTan He
TPAaTUTh [IeHbI'M Ha COOCTBeHHBIM KOM(OPT Aake MOTOM, KOrZa Mor cebe 3To
1o3BoiuTb. OH OTKasbIBa/ICsl YCTAaHOBWUTH LIeHTPa/bHOE OTOIUIeHUe, XOTS
CTpallHO Mep3, @ BMeCTO 3TOr0 HajieBajl HeCKOJIbKO CBUTEpPOB U IOBEpPX HHUX
xasnaT. TeM He MeHee 10 OTHOIIIEHUIO K IPYTUM OH ObLT OUeHb IIep.

B nsTuzecaTbie rofibl eMy Ka3aj0Ch, UTO Mbl HE MOXKeM T03BOIUTH cebe
HOBBIY aBTOMOOW/Ib, ¥ TIOTOMY OH KYTIW/I IOBOEHHOE JIOHJJOHCKOe TaKCH; BMeCTe
C OTLOM MbI cobpanu MeTasMueckui rapax. Coceay HeroZioBaau, HO HAYEro
He MOI/IU To/ien1aTh. Kak O0/BIIMHCTBO MasbUUIIeK, s UyBCTBOBAI MOTPeOHOCTh
OBbITh KaK BCe U CTeCHsI/ICS poAuTesieii. Ho HUKOTa He AoCaXKaasn uMm.

Korga mbl BriepBbie nipuexanu B CeHT-OnbaHc, MeHsl OTZa/id B IIKOJTY [IJIsI
[leBOYeK, KyJa, HeCMOTpsl Ha ee Ha3BaHMWe, NPUHUMA/M MalbYUKOB [10 [eCATU
net. Ilpoien cemectp, U oOTel, OTHPABWICS B OAHY U3 CBOUX €XeroJHbIX
noe3nok B Adpuky, B 3TOT pa3 Ha Oosee MpoO/IO/DKUTETbHOE BPeMsl, TIOUTHU Ha
yeTbipe Mecsitla. YToObl He UyBCTBOBaThb ceOsi OpollleHHOM, MaTh B3siia Hac C
cecTpaMM K CBOeM LIKOJBHOW mogpyre bepus, Bbillefier 3amyK 3a I03Ta
PobGepra I'peiiBca. OHu xunu B iepeBHe [lesi Ha UCMIAHCKOM OCTpoBe Matiopka.
[Tocne BOMHBI MPOLJIO BCEro MATh JieT, U UCHAHCKUM AuKTatop PpaHCHUCKO
®paHko, ObIBIIMK COIHO3HUK [wTnepa u Mycconuau, eije ObLT Y BIACTH.
(Boobi1je-To OH OcCTaBajiCs y BACTH ellle ABajiliaTh jer.) TeM He MeHee MoOsi
MarTh, 0 BOMHBI COCTOSABIIAS B JIUre MOI0AbIX KOMMYHHUCTOB, C TPeMs [JeTbMU
OTIpaBWIaCh MOE3[0M U MapoxofoM Ha Maiiopky. B [lee ™Mbl cHAIM A0OM U



TpeKpacHO MPOBOJAW/IM TaM BpeMsi. MeHsi C cecTpamMu OT[aiu Ha IOredyeHue
YunesMy, BocnuTarento cbiHa Pobepra. 3To Obu1 mpotexe IpefiBca, u ero
Oosiblile 3aHUMAJIO HarvcaHue ClieHapueB AJisi DAUHOyprckoro (ectuBasisi, ueMm
Haile obOyueHue. [I03TOMy OH KaXk/blii /IeHb 3aCTaB/si HaC YMTAaTh KaKylo-
HUOyAb T1aBy M3 bubnuu u nucath No Heli courHeHue. Llesb Oblia — TIpenojaaTh
HaM KpacoTy aHIVIMMCKOTO si3blka. [lo Moero oTbesfia Mbl MPOLUTA BCe BbiThe 1
yactb Mcxopa. VI3 3T0r0 00yueHus si MOCTUT, TIOXKa/IyH, OJJHO: Hesb3sl HAUMHATh
TIpeJijio’keHre C coro3a «u». Ho Korga s 3ameTus1, uto B bubauu G0/bIIMHCTBO
TIpe//IO’KeHNI UIMEHHO TaK U HauWHaeTCs, MHe CKa3aju, YTO CO BPeMeH KOpOJisi
SIkoBalZl aHrmuiickuii S3BIK CUIBHO M3MeHM/ICS. B TakoMm ciydae, BO3pasui £,
3aueM ke HaMm uuTaTh bubauio? Ho Bce moBobI ObliM HampacHbl. B To Bpemsi
PobGepT I'peiiBc yBaeKancs CMMBO/IM3MOM U MUCTULIM3MOM B bubnuu.

Korga s BepHysicsi ¢ Maliopku, MeHsI Ha Toj OT/anu B APYTyHO IIKOJY, a
TIOTOM I TIPOINIe/T TaK Ha3bIBaeMbId 3K3aMeH «OJWHHA/IaTh-TUIIOC». JTO ObLI
TeCT WHTe/UIeKTyaJbHbIX CIOCOOHOCTEelM [1s1 TeX, KTO XOTe/l TIONy4YUuTh
rocyziapcTBeHHoe obpasoBaHue. Tereps 3TOT TeCT OTMeHeH, B OCHOBHOM M3-3a
TOTO, UTO MHOXXECTBO JleTeld U3 Cpe/IHero Kjacca MpoBaMBaivCh Ha HEM U UX
OTJaBa/lM B HeakajleMhuecKue MIKoyibl. Ho TeCTbl ¥ 5K3aMeHbI s BCeraa C/aBasl
Aydilie, 4eM YYWICS B TeueHue Tojja, TaK UTO YCIIeIIHO TIpoIllesn U 3TOT U
nosiyumnn 6ecryiaTHOe MeCTO B OJJHOU M3 CeHT-0/10aHCCKUX IITKOJ.

Korga MHe WCIIO/IHUIOCH TPUHA/LATh, OTel] pellua TMornpoOoBaTh OTAATh
MeHSI B BeCTMHHCTEPCKYIO IIKO/y, OAHY U3 CaMbIX TPUBUIErMPOBAHHBIX
YaCTHBIX 1IKOJI. B To Bpemsi o6pa3oBaHue ueTKO pa3fensiioch M0 KIacCOBOMY
npuHLMIy. OTel| CUMTasI, YTo ero HeyMeHue BeCTH cebsi U OTCYTCTBUe CBsizell He
TI03BOJIW/IA €My B35ITh BePX Hajl JIFOJbMHU He TaKUMU OflapeHHBIMU, HO CTOSIIIUMHU
Ha OoJsiee BBICOKOM CTyrieHU B 00ijecTBe. [T0CKOMBKY MOU poAuTenu ObLIU He
oueHb 0Oorartbl, MHe TIPUXOAWIOCH OOpOThCS 3a CBoe obpa3zoBaHuWe. OfHAKO
9K3aMeHbl 51 TIpobo/ies1 U TOTOMY OCTa/iCsi B CEHT-0/I0aHCCKOW IIIKofe, Tre
nosyuun oOpa3oBaHHWe He Xy)Ke, eCJu He Jiydllle, 4YeM TIOAyuua Obl B
BectmuHcTepe. OTCYTCTBUE ’Ke CBeTCKOCTH MEHSI HUKOT/Ia He 3aTPY/IHSLIO.

Anrnuiickoe obpa3oBaHMe B TO BpeMsi MMeJI0 CTPOTYHO HepapXUyecKyro
cTpyktypy. LIkoabl He TOMBKO pa3fe/syiuCb Ha akaJleMuueckde U
HeakaJleMUueCKre, HO U akaZileMuueckre Jeaunuck Ha motoku A, B u C. 3T0
JlaBajio TIPeUMYIIeCTBO yYall[UMCs TIOTOKa A Haj, yuyaluMHCs ToToka B, a Te,
kTo yuwicsi Ha C, BooOille uyBCTBOBaiu cebsi yiiemsieHHbIMU. [1o pe3ynbraTtam
9K3aMeHa «OJIMHHA/IaTh-T/IFOC» MeHsI MPUHSJIA Ha TIOTOK A, HO T10 UCTeueHUu
rojia BCcex B Kjlacce, KTO He BOILIeJ B MepPBYIO [IBa/laTKy, [lepeBe/id Ha MOTOK B.
OTo ObLT CTpALIHBIA yAap MO CamMoa0OUI0, OT KOTOPOTO HEKOTOphble TaK U He
orpaBuiuchb. B Mou miepBeie ABa cemectpa B CeHT-OsnbaHce s ObLT TIO



yCIiIeBaeMOCTH [IBa/IllaThb UYeTBEePThIM W [IBa/illaTh TPETbUM, HO B TpPEThEM
ceMeCTpe OKa3asicsi BOCeMHA/IaThiM 1 M30eXKasl 3TOM yJacTH.

B kiacce s Bcerma OblT cepeIHIUKOM (3TO ObUT OueHb CIOCOOHBIN K/acc).
TeTpagu y MeHs ObI/IM CTPAIITHO HeaKKYPaTHBIMU, a TIOUepK TIPUBOJW YUUTeIel
B oruasgHue. Ho OAHOK/IaCCHUKM TIpO3Ba/iM MeHsI DUWHIITEMHOM — HaBepHOe,
YyBCTBOBa/IM KaKWe-TO 3a/iaTKy. Korja MHe UCTIOTHUIOCH JBeHa1aTh, OJIUH U3
MOUX Jpy3el IMOCIOpW/a C JAPYTUM Ha MeIIoK KOH(eT, YTO U3 MeHsl HUUero He
BbIiizieT. He 3Har0, pa3peluics /v Korjaa-HuOy/ b 3TOT CIIOp U B UbHO TI0JTb3Y.

Y MeHs1 ObIIO 111eCTb-CeMb OM3KHUX JIPy3eM, U C OOJBIITMHCTBOM M3 HUX S
TMO-TIPEe)KHEMY TIOAJEP>KUBAKD KOHTAKT. MBI 4acTO TOAO/TY CIIOPW/IA Ha CaMble
pa3Hble TeMbl — OT PpaAUOYIpPaB/IIeMbIX MOJe/ield [0 PpeIurud W OT
raparicuxonoruvd a0 (usvku. OgHa U3 TeM Kacajachb Mpupojbl BceneHHoU u
BOITIPOCA O TOM, Hy>keH /i1 6611 Bor fi1a ee co3fiaHus ¥ TIPUBE/IEHUs B IBVDKEHUE.
A cnbian, 4To CBET OT y/a/ieHHBIX TalakTUK CMeNaeTcsi K KpaCHOMY Kparo
CTIeKTpa, M 3TO SIKOObI 03Hauaso, uto BceneHHas pacivpsieTcsi (a cMellieHre K
CUHEMY Kpalo CBUJETe/bCTBOBA/IO ObI 0 ee ckatnu). Ho s He coMHeBasicsi, UTo
JUIsT CMeITieHUsT K KpaCHOMY Kparo CYII[eCTBYeT Jpyrasi npuuruHa. MoxeT ObITb,
CBeT TPOCTO yCTaBa/l W OTTOrO KpaCHe/J Mo TMyTH K Ham. HeusmeHHOCTH U
BEUHOCTb OCHOB BcesieHHO# Ka3ammch ropaszio 0osiee ecTeCTBEHHBIMH. TOBKO
yepe3 mapy JieT paboThl Haf| AUCCepTaIMel s TIOHsUT CBOe 3a0/Ty»KIeHue.

B niocnenHue AiBa rojia Moel yueObl B IITKOJIE S PeIITH/I CITeLaIn3upOBaThCs
B MaTeMaTrvKe U (u3smke. Y Hac ObLI MPOCTO OJIeP>KUMBIN YUMTe/Ib MaTeMaTHKH,
a B IIIKOJIe TOIBKO UTO OTCTPOMW/IM HOBBIM KaOWHET, IJje MbI M pa3Melraanuck. Mot
orel] Obi1 mpotwB. OH JyMmas, UTO MareMaTHMK CMOKeT paboTaTb TOIBKO
yudTesieM. A eMy OueHb XOTe/JIOCh, UTOObI S 3aHS/CS MeJUI[MHOM. f1 ke He
TIPOSIBJISIT K OMO/IOTMM HU Mavteiiiiero uHrepeca. OHa Ka3ajach MHE C/IMILIKOM
onucaTe/lbHOM W HeAO0CTaTOuHO (GyHAaMeHTasbHOW. K TOMy >ke B IIKOje
buonorus He cuMTassach MpecTkHOM. CaMble CIIOCOOHBIe pebsiTa 3aHUMAHCh
bu3MKol U MaTeMaTHKOM, a Ouosiorveii — MeHee omapeHHble. OTell 3HaJ, UTO
buvonora W3 MeHSI He BBIMAET, HO 3acCTaB/si/I CEepbe3HO YUUTh XHUMHIO, a
MaTeMaTUKy JIMIIb UyTb-uyTb. OH cCuMTas, UYTO C BLIOOPOM HAyYHBIX
TipeiNiouTeHrd He HY)KHO TOPOIUTLCS. Terepb si Tpodeccop MaTeMaTHUKU, HO
TakK U He MOYYH/I HUKAaKoro (popmMasbHOTO MaTeMaThueckoro o6pa3oBaHusI C TeX
1op, KaK B CeMHaALaTh JIeT OKOHYHW/I CeHT-0710aHCCKYI Iikomy. Bce mou
MareMaTH4eCKue 3HaHWSl S HaxBaTal MeXAy JAejoM. f 4aCcTeHbKO KypupoBas
KeMOPH/IDKCKUX CTYZEeHTOB IOC/IeAHero Kypca M OCBauBas JIEKI[Md BCEro 3a
HeJIeJTI0 10 HUX.

Orery 1o 0Ty C/TY»KOBI MICC/IeZioBa/l TponMueckre 0ojie3HW U yacto Gpan
MeHs1 ¢ coboit B labopaTtoputo B Mumi-Xusie. MHe 3TO HPaBUIOCh — 0COOEHHO



CMOTpPeTb B MUKPOCKOIT. OH YacTo BOJW/I MeHsl B MOMeIleHHe C HAaCEKOMbBIMHU,
r7ie ZiepkaJl MOCKHUTOB, MH(PHUIIMPOBAHHBIX TPOIMUEeCKUMH 0ose3HsiMU. Tam MHe
Bcerza ObIJI0 TPEBOXKHO, TAaK KaK Ka3aoCh, YTO HECKOJILKO MOCKUTOB JIETAIOT Ha
cBoboze. Orel| ObIT OUeHb TPYZO/MIOOUB U TIpelaH CBOMM MCC/Ie[JOBAaHUSM, HO
BCerJa ObUI TOTOB IOB3[0PUTh, TAaK KaK €My Ka3a/loCh, UTO Jpyruve, MeHee
TIO/ITOTOB/IEHHbIE, HO WMEBIIIME€ COOTBETCTBYIOIlE€ POJACTBO U CBSI3U, MOTYT
obotitu ero. OH TipefloCcTeperana MeHsl OT TaKKX JIFOZIel, HO s [yMaJl, uTo (hr3rKa
HECKOJIbKO OT/IMUAeTCsl OT MeAMLIMHLI. He Ba’KHO, B KaKYHO IIIKOJTY Thl XOJHWJT W/IH
yel Thl POZICTBEHHUK, — Ba’KHO, UTO ThI /Ie/Ia€lllb.

MeHs1 Bcerjia OueHb UHTEPECOBAsIO, KaK UTO paboTaeT, U s 4acTo pa3dupat
BCSIKME MEXaHHM3Mbl, UYTOOBI MMOCMOTPETh, KaK OHU YCTPOEHBI, HO COOpaTh HX
CHOBa yke He Mor. [IpakTuueckue CIIOCOOHOCTH y MeHs BCerjila OTCTaBajk OT
TeopeTHuecKux. OTel| MOOoIIPsI MOM MHTEPeC K HayKe U Jla)ke HaTaCKHUBal MEHS
10 MaTeMaTHKe, TOKa S He TIpeB30Iles ero. BoT ¢ TakuM Oaraxom, fja ere
yuuThiBasg pabOTy OTIja, MHE Ka3aj0Ch €CTeCTBEHHBIM 3aHSTbCS HayYHBIMH
UCC/IeZIoBaHUsAMA. B JeTCTBe s1 He BHJE/] pa3HMIIbI MeXAy HayKaMu, HO B
TPUHA/I[AaTb-UeTHIPHA/IATh JIET TIOHSU/I, UTO XOUy 3aHUMAaThCs (PU3UKOH,
TIOCKO/IbKY M3 BCEX HayK OHa camast ¢hyHJamMeHTa/lbHass. M 3To HecMOTps Ha To,
YTO B IIKOJIe (pr3MKa Oblla CaMbIM CKYUHBIM ITPEIMETOM, ITOCKOJIbKY BCE B HEM
Ka3a/I0Ch JIETKUM M OUEBHIHbIM. XUMMS TTPeCTaB/IsIachk Ky/ia Becesiee, TaK Kak
Tperiosiaraia BCSAKHe IIPOMCIIECTBHs, Bpofie B3pbiBOB. Ho ¢u3uMka wu
aCTPOHOMHUS JJaBa/Iv Ha/leXKAy TOHSTh, OTKYZA MbI B3SJTUCh U TTOUEMY MbI 3/1€Ch.
MHe XOTe/lioCh MOrPy3UThCS B TIyOMHBI BceneHHOW. BO3MOXKHO, [0 KaKOK-TO
CTeTeHW MHE 3TO y/aJI0Ch, HO ellje TaK MHOTO BCETO XOUeTCsl y3HarTh.



2. Oxchopa v Kemopumx

Orel1 oueHb x0Tes1, uT00bI st moctynui B Okcdopa um Kembpumxk. Cam oH
yuuscsi B FOnuBepcutu-komiemke B Okcdop/ie U oTomMy AyMas, YTO MHE TOXe
CTOUT TIOWTH TYyJla, TaK KakK y MeHsi Oosibliie 111aHCOB MOCTYNUTb. B TO BpeMms B
coBeTe FOHMBepCUTU-KOJI/IE KA He ObLIO HU OIHOTO MaTeMaTHKa, U 3TO SBUJIOCh
BTOPOM TIPUUMHOM, MO KOTOPOW, KaK OH mojarai, s A0/bKeH Obul 3aHSThCS
XUMHUeW U TIOMbITaTbCsS TIOMYUUTh €CTeCTBeHHO-HayyHoe oOpa3oBaHue, a He
MaremMaTruyeckoe.

OcrasibHble ujleHbl CeMbU yexanud Ha rof B VHAWIO, HO MHe MpUIIIOCh
OCTaThbCs, UTOOBI 3aKOHUWTH IIIKOJMy U TIOCTYMUTh B YHUBEpCUTET. [JupekTop
IITIKOJIBI CUMTa/I MeHs CJIMIIKOM MomoAbiM st Okcdoppa, HO B MapTe 1959 roza
s Toexan TyJa AepXaTb 3K3aMeH BMecTe C /IByMsl peOsiTamMu, 3aKOHUMBILUMU
IIKOJly Ha rof paHbiie. I Obl1 yOexx[eH, uTO TIOATOTOB/IEH TIJIOXO, U MeHs
yrHeTas0, UYTO BO BpeMsl IIPDaKTUUeCKOrO0 S5K3aMeHa YHUBepCUTeTCKHe
Tiperio/iaBaresivd MoAXO4UIN TOBOPUTE C APYTUMH, a He cO MHOU. OZHAKO uepes
HECKOJIbKO [IHel Tocsie Bo3BpalljeHusi u3 Okcdopza s Mmoayuns TejlerpaMMy C
coo011jeHreM, UTO TIOCTYTIUIL.

MHe ObLIO CeMHafIIaTh, a OOMBITMHCTBO APYTUX CTYAEHTOB Ha KypCe yxKe
TIpOITK CAy>K0y B apMuM U ObLZIM MHOTO CTapiiie. Bech mepBbiii KypC U 4acTh
BTOPOT'O s UyBCTBOBaJ Ce0si IOBOJILHO OJJUHOKO W TOJBKO HA TPEThEM OIYTHII
cebsi AelicTBUTeNBHO cyacTivBbiM. B To Bpemsi B Okcdopze rmpeobnazano
BpaXk/jeOHOe OTHOIlIeHre K Tpyay. [Ipesnonaranock, 4YTo Wid TBOU CIIOCOOHOCTH
TI03BOJISIFOT He TIPUKJIa[bIBaTh HUKAKUX YCWU/IWM, WINA XKe Tbl TIPU3HAaellb CBOIO
OrPaHUYEHHOCTb U TIO/yYaelllb «HeY[bl». YcepJHO e paboTarb, UTOOBI
MOMYyuuTh Oojiee BBICOKYIO OLI€HKY, CUWTaj0Ch TPHU3HAKOM CEepOCTH —
CTpALLHEeUIINI SIUTET B OKC(POPACKOM JIEKCUKOHE.

B To Bpemst Kypc ¢u3uku B Okcdop/e ObL1 OCTPOEH Tak, UTO u3bexkaTh
paboTbl He Tpe/CTaB/siio OOMBILION CAMKHOCTU. S clan OOuH SK3aMeH [0
rpye3sza Ty/a, a II0TOM 3a TPU rofia MpUILLIOCh CAaTh JIULIb BbIITYCKHOM 5K3aMeH.
OpHaXAbI 51 TIO/ICUMTA, UTO 3a TpPU roja npebbiBaHus B Okchop/ie BHIMOTHUAT
paboT MprUMepHO Ha THICSIUY YacOB — B CPeJiHEM 4Yac B JieHb. 1 He TOPXKYCh TeM,
yTO Masio paboTas, a MPOCTO OMUCHIBAK0 CBOU BO33DEHUS TOTO BPEMEHH, U TaKue
Ke B3T/Is/ibl ObLTM Y OO/BIITMHCTBA MOMX TOBapHUillel; OHHM UyBCTBOBAJIM TOJIBKO
CKYKy W CYMTajd, YTO HeT TaKOW Leau, [/ [OCTH)KeHHsS KOTOPOM CTOMT
npusarate ycunus. OfHUM W3 pe3y/ibTaToB MoOel 0o0sie3HU SIBSIeTCS TIOJTHast
repeMeHa BO33DEeHMU: 3Hasl, UTO MOXKelllb PAHO YMepeTb, [TOHUMaellb — JKHU3Hb



CTOUT TOTO, uTOOBI ee TIPOXKUTb, U €CTh MHOXEeCTBO Bellleil, KOTOpbie Hajlo
CZiearh.

[TockonbKy 3aHMMaUICS S Majio, TO MJIaHKPOBAJI C/IaTh BbITYCKHOM 3K3aMeH,
paccMaTtpuBasi TIpoOsieMbl TeopeTUueckoW (u3uku u u3beras BOIPOCOB,
TpeOyroiux (akTrueckux 3HaHuW. OHAKO B HOUb Tepe]; K3aMeHOM W3-3a
HEPBHOT'O HampshKeHUsl s1 He MOT YCHYTh M OTBeuas He Gnectsiie. Mosi oljeHKa
OKa3ajiaCh Ha TPaHU MEXY «XOpOIIO» U «OTJMYHO», U, UTOObI OKOHUATETbHO
OTpeJie/IUTbCs, SK3aMeHaTOpbl 3ajjaBajv JOIMOJHUTE/bHbIe BOMNPOChl. OHU
COIPOCW/IA O MOUX IJlaHaX Ha Oyfyliee, U s OTBETHW/, UTO XOTes Obl 3aHATHCS
vcceoBaTe/ibckoii pabotoit. Eciu 6bI MHeE TIOCTaBWIHM «OTMYHO», S ObI
otripaBwicsi B KemOpumk, ecid BCero JMIIb «XOPOIIO» — OCTajics Obl B
Oxkcdopae. MHe MOCTaBUIU «OTJIMYHO».

A Bumen st cebs 1Be hyHjaMeHTaIbHbIe 00/1aCTU TeopeTUueCKo (PU3mKHy,
KOTOPbIMU MOT OBl 3aHSIThCSI: OflHA — KOCMOJIOTHS, W3yueHue HeoOBSITHOrO,
apyras — 37eMeHTapHble UaCTHllbl, W3yueHHWe OeCKOHEeUHO  MaJsioro.
OneMeHTapHbIe YaCTULIbl Ka3aJuCh MHe MeHee MpUBJeKaTe/IbHbIMU, TIOTOMY UTO
[Jisl HUX He ObIZI0 COOTBETCTBYIOIIEM TeOprHu, HECMOTPS Ha TO UTO yueHble BCe
BpeMsi HaXOZIWJIi MHOKeCTBO HOBBIX yacTull. VccienoBarenu npocTo pa3buBanu
WX Ha CeMelCcTBa, Kak B OoTaHuKe. A B KOCMOJIOTHMM CYII[eCTBOBaja XOPOIIIO
nipopaboTaHHasi Teopusi — 00I11iasi TeOpHsi OTHOCUTELHOCTU DUHIIITeNHa.

Ho B Okcdop/e Torma HUKTO He 3aHUMAJICS KOCMOJIOTHel, a B KemOpu ke
pabotan ®pep Xoiin — BbIJAIOIUICS aCTPOHOM TOTO BpeMeHU. §1 Tiofjan 3asiBKY,
yTtobObI paboTaTh Haf, AuccepTalueit y Xoiaa. 3asiBKa Oblia MPUHSATA, TaK Kak
MOJIyUW/T «OTJIMYHO», HO MEHsI Oreyasinjio, YTO MOMM PYKOBOJAWTEeM CTajl He
Xoiin, a HekTO 1o MMeHU [lenHuc Cuama, O KOTOPOM si HAYEro He CJblllasl.
OfiHaKo TIOTOM 0Ka3aj0Ch, UTO 3TO OBLIO U K JiyullieMy: XOW/ MPOBOIA MHOTO
BpeMeHU 3a rpaHuliel, U, BePOsITHO, s ObI He YacTo C HUM Buzescs, a Cruama Obin
Ha MeCTe Y BCerja Mo/ CTeruBaa MeHsl, XOTs 3aUacTyIO sl U He pa3fiesisiyl ero ufeu.

[TockonbKy ¥ B 1ikosie, 1 B Okcdopze s Mano 3aHUMaJICS MaTeMaTUKOH,
o011iasi Teopusi OTHOCHUTENBHOCTU TI0Ka3ajach MHe CHadaja TPYAHOMW, U s He
CWIBHO B Hell TIpoziBUHYJICsl. K ToMy >ke B TIOC/IeIHUM TOfl CBOEro TpeObIBaHMUS B
Oxcdopge 51 3aMeTUs1, UYTO CTAaHOB/IIOCH BCe Oosiee HEYK/THOKUM B JIBMXKEHUSIX.
Bckope 1o mipueszie B KemOpumk MHe TocTaBUIM guarHo3 ABC -
amMuoTpodrueckuii OOKoBOW CK/iepo3 (HeilipomoTopHOe 3abosieBaHue, B
CoenuHennbix IlITatax ero Ha3biBaroT Takke 0Oosie3nbto Jly I'epura). Bpauu He
MOI/IA TIPE/IJIOKUTh HUKAKOTO JIeUeHWs W He [aBajid TapaHTUl, uTO Moe
COCTOSIHUE He YXY/IIUTCS.

CHauana 6one3Hb Kak OyATO TIporpeccrupoBana JA0BOJLHO ObICTpO. B cBounx
WCC/Ie[IOBAaHUSIX I He BUe/ OOMbIIOr0 CMbIC/IA, TOCKOABKY He TIpeAriosaral



JOKUATh [0 TIOy4YeHHs JOKTOPCKOM cTereHW. OfHAKO BpeMs IO, @ pa3BUTHe
Oosie3HU C/IOBHO 3aMe/yTUI0Ch. K TOMy ke s Hadyasl ToCTUraTh OOIIYI0 Teopuo
OTHOCUTEJILHOCTU W TIPOJIBUHYJICSI B CBoeil pabore. Ho mo-HacTosiiemy Bce
V3MeHU/Ia MOsl TIOMOJIBKa C JIeBYLUKOUW M0 uMeHU [[KeillH Yaiuj, ¢ KOTOpOHU f
TTIO3HAKOMUJICSI IPUMEPHO B TO >Ke BpeMsi, KOrjja MHe MOCTaBWIA JAUAarHo3. JTO
[la/10 MHE CTUMYJI K JKHA3HHU.

Pa3 Mbl cOOMpaMCh TOXKEHUTHCS, s O/DKeH ObLI TOMYyYUTh MECTO, a [ijis
TIOJTyueHUsT MecTa Hy>KHO ObIJIO 3aKOHUUTh vccepTanuto. [103Tomy s BriepBbie B
JKU3HU TIpUHsICSL 3a paboty. K mMoeMy yauBAeHWIO, MHe 3TO TIOHPABUJIOCH.
B03M0)XHO, He COBCeM TIPaBWIbHO Ha3biBaTh 3TO paboToil. KTo-TO ofHaX/bI
CKa3aj: yueHble U TIPOCTUTYTKU OepyT JieHbr! 3a TO, UTO UM CaMUM JI0CTaBJIsieT
YZ,0BOJIbCTBHE.

A perunn nojaTe 3asgBKY Ha JO/DKHOCTb HAYYHOrO COTpPyAHMKA B ['OHBUII-
sHA-Keiic-kosnemke ¥ Hajesics, yTo [[)kelH HarieyataeT ee, HO, KOrJa OHa
npuexasa kKo MHe B KemOpumx, ee pyka Obuia B rurice — mepesnoM. [lomkeH
TIPU3HATBH, 51 IPOSIBU/I MeHbIIle COUYBCTBUS, UeM cJiefioBasio Obl. CromaHa Oblia
neBast pyka, U [>kelH CcMOIJia MO/, MO JUKTOBKY HalMcaThb 3asBKY, a 1 Halles
TOTr'0, KTO ee HarieyaraJl.

B 3asiBKe Hy>KHO ObI/I0 Ha3BaTh ABYX JItOflel, KOTOPbie MOT/IU ObI /]aTh OT3bIB
0 Moux paborax. Mol pyKoBOUTe/b TIPEJJIOKU/ MOMIPOCUThL OT3bIB ¥ ['epmaHa
Bonau. bonau 6b11 ripodeccopom MaTeMaTUKH B JIOHJOHCKOM KuHTrc-Komiemxe,
CTeLUaTUCTOM 110 0011jeli Teoprur OTHOCUTeNBHOCTU. 1 BCTpeuasncsi C HUM Tiapy
pa3, OH BHJe/l OJHY MOK CTatbl0 B >XypHasie «lIpocuguHrc od 3e Poitsin
CocaeTtu», U TIoc/ie JieKLMW, KOTopyto boHau uutan B KemOpuxke, si mompocumi
ero garb oT3bIB. OH B3IVIAHY/I HA MEHS U CKasaJjl, UTO JacT, HO, OUeBUJHO, MeHs
He BCIIOMHHWJ/, TIOCKOJIbKY, KOTZla K HeMy OOpaTW/IWCh 0 3TOMY MOBOJy W3
Ko/ulefka, boHAM OTBeTW1, 4TO HUKOrAa 000 MHe He cbiman. Celiuac
MOCTyTaeT OUeHb MHOI'O 3asiBOK Ha MeCTO HayYHOr0 COTPYJHHMKA, U eCJId OFHO
Y3 YKa3aHHbIX B 3asBKe JIML] TOBOPUT, UTO He 3HAeT 3asiBUTeJis, 3TO KoHel|. Ho B
TO BpeMsi K MOf00HOMY OTHOCW/IMCH CTIOKOMHee. M3 Kosiefyka MHe COOOILIUIM
00 o0ecKypa)kuBaloIlleM OTBeTe OJHOTO pelleH3eHTa, U MOW DPYKOBOAUTENb
cBs3ancsi ¢ bonau u ocBexxun ero namatk. [locsie storo boHAW Hammcan MHe
OT3bIB — HaBepHOe, Jyyllle, yeM $ 3aC/ay)KuWBaJ, U C TeX MOp S Hay4YHbIA
coTpyaHUK Keric-komiemxa.

[TonyueHve Mecta O3Hauas0, 4YTO Mbl C [[>)KeWH MOXeM MO)KeHUTbCs. B
utosie 1965 roza Mbl 3TO M cZiesiaii. B KauecTBe cBafieGHOTO MyTeleCTBUSI Mbl
ripoBesii Hezleto B Cyddosike — 3TO BCe, UTO HaM TMO3BOJIsIA cpefcTBa. [lotom
OTIIPAaBWIKCh Ha JIeTHHWe KypChl MO 0O0lleii Teopuu OTHOCUTeNbHOCTH TIpU
KopHe/I/IckoM yHUBepcuTeTe Ha ceBepe witata Heio-Mlopk. 3To 6b110 OIIMGKOIA.



MbI MOCeUIUCh B OOIEXUTUH, TIOTHOM CYIIPY)KeCKUX Tap C ILIyM/IMBBIMU
MaseHbKUMU [eTbMHM, W 3TO TIPUJAJ0 CTPAHHBIM OTTEHOK HalleMy Opaky.
OpHako B APYruMX OTHOLLIEHWSIX JIETHUWE KYPChl OKa3a/MCh [Jid MEHSI OuYeHb
T10J1e3HbI, TaK KaK 51 BCTPETH/ICS CO MHOTUMH KopHrdesiMu B 3TOi 006/1aCTH.

Ho 1970 roma ™Mou WUCC/IeOBAaHUS KacalvuChb KOCMOJIOTUU, W3yUYeHUs
BcenenHoli B KpyrnHOM Maciiitabe. Mosi camasi 3HauuTe/ibHasi paboTa B 3TOT
nepuosi;, Obula O CHUHTYJAsSpHOCTSX. HaOsofeHUss OTAa/IeHHbIX —TalaKTHK
MOKa3bIBa/IU, UTO OHU [JBWXKYTCSI OT Hac, — BceneHHas pacmupsieTcsi. OTO
T0/[pa3yMeBasio, UTo B MPOIIUIOM rajlaKTHKU JO/DKHBI ObIIM OBITH OJHKe ApyT K
apyry. Bo3Hukan Bompoc: ObUIO /i B TIPOIIJIOM Takoe BpeMsi, KOT/la rajlaKTUKU
HaXOJWIMCh BCe BMeCTe U TUIOTHOCTh BcesneHHoi Obuia 6eckoHeuHou? Umu /10
Toro Obisa (pa3a CKaTusi, KOrJa rajakTUKaM yAaaoch u30ekaTb CTOJTKHOBEHUS?
B03MO)XHO, OHM NPOHEIUCh MUMO JpPYr [pyra W Hadaiu passertarbca? [lis
OTBeTa Ha 3TOT BONPOC TpeOOBa/MCh HOBbIE MaTreMaTHUecKhe MeTobl. OHU
Obum  paspaboranbl B 1965-1970 romax, miaBHBIM o6pa3om Pomkepom
[Tenpoy3om u mHOM. [leHpoy3 Torza pabotan B bupkbek-kosnemxe B JIoHI0He,
ceituac oH B Okcdopge. Bocrnosb30BaBLIMCE 3STUMU MeTOaMU, Mbl TMOKa3asiy,
yTO ecnu o0I1iast TeOpUsi OTHOCUTETFHOCTH BepHA, TO B TIPOIILJIOM [IOJDKHO ObLIO
OBbITH COCTOsIHUE C OECKOHEUHOM MJIOTHOCTHIO.

Takoe  cocTtosHMe C  OeCKOHEUHOM  TUJIOTHOCTHIO  Ha3bIBAeTCs
CUHTYSIPHOCTBIO Bosbiioro B3peiBa. 3TO 03Hauaet, 4to, ecau 001iijasi Teopus
OTHOCHUTENTbHOCTH BepHa, HaykKa He Mora Obl paccuuTaTh, KaK BO3HUK/IA
BcenenHast. OyfHako Mosi 6o/ee To3/Hsisi paboTa MOKa3bIBaeT, UTO eC/id MPUHSTh
BO BHHMMaHHe TeOpHI0 KBAaHTOBOW (DU3MKU — TEOPUI0 MejbuallliiX YacTUll, TO
paccuuTarh, Kak BO3HUK/IAa BceneHHasi, BCe-Takh MOXHO.

OO1iast Teopusi OTHOCHUTE/ILHOCTH TakKXKe YTBEp)XKJdeT, UTO MaCCHUBHBIE
3Be3/Ibl, KOT/la M3PacXOAylT CBOe sifiepHOe TOTUIMBO, COXXMYTCSI BHYTpb CeOsl.
PaboTa, koTOpy Tipofienanyd Mbl C [leHpoy3oM, IOKa3biBaeT, UTO OHU OymyT
TIPOZIO/DKATh C’KUMAThCS, TIOKa He JOCTUTHYT CHUHTY/ISIPHOCTH, UM Oe CKOHeUHOM
TIJIOTHOCTH. JTa CUHTY/ISIPHOCTD CTasia Obl KOHIIOM BpeMeHHU — T10 KpaiiHeil Mepe
[J/1s1 3Be37bl M BCEro Cyllero Ha Heu. ['paBUTALiMOHHOE T10/Ie CUHTY/ISAPHOCTU
Ob1710 OBI CTOMBL CHUBHBIM, UTO CBET He MOT Obl BBHIPBATbCS M3 00/1aCTH BOKPYT
Hee, a 3aTaryBascs Obl 3TUM TosieM Ha3az. O6macTb, W3 KOTOPOW HEBO3MOXKHO
BLIPBATbCsl, HAa3bIBAeTCsI UEPHOM /IBIPOM, a ee TPaHULIbl — TOPU30HTOM COOBITHH.
Bce, uTo maziaeT B UepHYyIO ABIPY Uepe3 rOPU30HT COOBITHM, TTPUXOJUT K KOHITY
BPEMEHU B 3TOU CUHTY/ISIPHOCTH.

OpHaxabl HOublo (3TO ObLIO B 1970 roay, BCKOpe MOC/e POXKIEHUS MOei
nouepu JIrOCH) s pasMBIIUISUT O YEPHBIX AbIpaxX, U BAPYT MEHSI OCEHWJIO, YTO
MHOTrMe W3 pa3paboTaHHbIX [IeHpOy30M U MHOIO METOZIOB /IJisi /l0Ka3aTe/bCTBa



CUHTY/ISIPHOCTEM MOXXHO TIPUMEHUTD U K UepHbIM JibipaM. B yacTHOCTH, 06/1acTh
ropu30HTa COOBITUIA, T'DaHWIlA YEPHOM [bIPbl, HE MOXKET YMEHbBIIAThCs CO
BpeMeHeM. U ec/id [Be uyepHble AbIPbl CTOJIKHYTCSI U COJIBIOTCA B OJHY, TO
TIJIONIA/[b TOPU30HTA COOBITHM TMOyuMBILIeNCsT bIpbl OyneT Oosibllle CyMMBI
IJIollaleld TOPU30HTOB  MCXOJHBIX  UYEpHbIX JAbIp. JTO  HaK/IaJbIBaeT
CylLLIeCTBEHHOe OrpaHUYeHHe Ha BeJIMUMHY SHepruu, KOTOpas BbIJeUTCS MpU
CTONIKHOBeHHWH. 1 ObUT Tak B3BOJTHOBAH, UTO 3aCHYTh B TY HOUb y>Ke He MOT.

C 1970 no 1974 rop, s pabotas B OCHOBHOM HaJl UYepHbIMH ZbipaMu. Ho B
1974-m s cpenan, BO3MOXHO, MOe CaMOe YAUBUTEIbHOe OTKpPbITUe: UepHble
JBIpbl He coBepilleHHO uepHble! Ec/iv mpuHATE B pacyeT MejKomaciiuTabHoe
TOBeJleHe MaTrepuy, YacCTULbl U U3/IyueHWe MOTyT MPOCOYMTBHCS W3 YepHOHU
[bIPbI: OHAa UCITyCKaeT U3/lyuyeHue, CJIOBHO ropsiyee Tesio.

C 1974 roma s paboraro Haj TIpuBeJeHUEM 00lell Teopuu
OTHOCUTE/IbBHOCTM W KBAaHTOBOW MEXaHUKU B OJHY COIVIACOBAHHYIO TEOPHIO.
OpHUM K3 pe3ysbTaTOB 3TOrO CTa/IO MpeAro/ioKeHue, ce/laHHoe MHOU B 1983
roay BMecte ¢ bxuimoMm XaptiaoM u3 KanudopHuiickoro yHruBepcuteTa B CaHTa-
Bapbape: BpeMsi U MPOCTPAHCTBO KOHEUHbI, HO He WMEIOT T'DAHUL] WU KpaeB.
OTO MOXHO CpPaBHUTH C TIOBEPXHOCTBIO 3eM/id, HO He B TpeX, a B IATH
M3MepeHUsIX. 3eMHasl TIOBeDXHOCTh He OeCKOHeYHa, HO TpaHUl] He HMeeT.
CKOMBKO §1 HU TyTelleCcTBOBaJI, MHe TaK U He YZ1a/IoCh YIacTh C Kpast mupa. Eciu
Obl JlaHHOe TIpeJIIo/IoXKeHWe OKa3ajloCb BepHO, He ObLI0 Obl HUKAKUX
CUHTY/ISIPHOCTEM U HayuyHble 3aKOHbI BBITIOMHSTUCH ObI Be3/ie, B TOM UKC/Ie U B
Hauasne BcenenHoil. Kak Bo3HMK/Ia BcesieHHasi, MOXXHO ObIJI0 Obl OMpesiesuTh
Hay4YHbIMM 3akoHamMu. $1 ObI yZOBAETBOPWI CBOU aMOWIIMU U OTKPBUI, KaK
BO3HMKJIAa BcenenHas. Ho s Tak U He 3Haro, noueMy OHa BO3HUK/IA.



3. Mos xu3uans ¢ AbC

[3]

MeHsI I0BO/IBHO UaCTO CIIpaIMBaloT: «YTO BbI ilyMaeTe 0 CBoel 6oe3HN?»
N s orBeuard: «f He oueHb MHOro O Hel aymaro. Craparoch MO Mepe
BO3MO)KHOCTH >KUTh KaK HOPMaJ/IbHbIN Ue/IOBEK, He 3a/lyMbIBaTbCSI O CBOEM
COCTOSIHUU U He )Ka/lieTb O TOM, UTO OHO Uero-To He TIO3BOJIsieT MHe ZieniaTh. [la
TaKUX Belljel He TaK y>K 1 MHOTO».

Korza 06Hapy»KuUI0Ch, YTO y MeHsl HeipOMOTOPHOe 3abo/ieBaHUe, 3TO ObLIO
[T MeHsl CTpalllHbIM yaapoM. B feTctBe s He OT/IMYaICSd XOPOIIeM
KOOp/IMHALIel ABM>KeHWM, He O/MCTaa B Urpax ¢ MsSuoM. Bo3MOXXHO, 1O 3TOM
NpUurHe s He yensin OO/MbIIOr0 BHUMAHHUS CIIOPTYy W BOOOIIE 3aHATHSAM,
Tpebyronmm ¢usndyecko akTUBHOCTH. Ho Bce M3MeHW/IOCh, KOTZA S ToexXasl B
Oxkchopa. S cran 3aHuMarbcs Tpebseii u Oblm pysieBbIM. KoHeuHo, s He
COOTBETCTBOBA/ CTaHJapTaM perarbl, HO MOT BBICTyIaThb Ha COPEBHOBAaHUAX B
KOJITIe[IKe.

OpHako Ha TpeTheM rofly yuebsl B Okcdope s 3aMeTu/1, UTO CTaHOBJIIOCh
KaKMM-TO HEYK/IIOKAM, Tlapy pa3 s Aake yman 0e3 BuAWMON TipuuuHbl. Ho
TOJILKO TIOC/Ie Toza Moero TipebbiBaHus B KemOpupke MaTh 3aMeTwsia 3TO U
oTBe/la MeHS K Bpauy. TOT OTMpaBW/I MeHs K CIeI[HaMCTy, U BCKOpe TI0Ciie
MOero /iBa/illaTh MepPBOTO JHS POXKAeHUs 51 Tpoliies o0c/iefoBaHue B OObHUIIE.
[Tponexkasm si TaM [Be HeJeld, B TeueHHe KOTOPBIX II0/IBEprajics CaMbIM
pa3HOOOpa3HbIM HUCILITAHUAM: y MeHs1 Opasiy 1poby MbIIeUHON TKaHW PYKH,
BTBIKa/IM B MEHsI 3JIEKTPO/IbI, BITPHICKMBA/IM B TO3BOHOUYHUK KaKyIO-TO YKHUAKOCTb
1 B PEHTI'eHOBCKHUX JIyyaxX Hab/ro/janu, Kak OHa IMOJAHUMAeTCsl M OMyCKaeTCsl TIPU
M3MeHeHUM yIJla HaK/oHa KpoBaTu. U 1mocse BCero 3TOr0 He CKasaiu, Kakasi y
MeHs1 60/e3Hb, a TOMBKO 3aBepU/IM, UTO 3TO He pacCesiHHBbINA CK/Iepo3 U, Kpome
TOTO, Yy MEHSI He TUITUYHBIM c/Tydai. S TIOHsUI, OIHaKO, UTO BpauH ITperioaratoT
yXyZllleHde, HO He MOTYT IpeAJIO)KUTh MHe HUUero, Kpome BUTaMHHOB. OT
BUTAaMMHOB HeJb3s ObIIO OXKuJaTh Oosbinoro 3¢gdekra, a paccrpaiiiBaTh O
TIOJPOOHOCTSIX He XOTe0Ch, TaK KaK HUYero Xopolllero MHe 3TO He CYJ/IWJIO.

Oco3HaB, uTO y MeHs Heusneunmasi Oosie3Hb, KOTOpasi, BUAUMO, depe3
HECKOJIbKO 7IeT MeHsl yObeT, s Obul moTpsiceH. Kak Takoe MOIJIO C/TyUUThCS
MMEHHO CO MHOM? 3a UTO MHe Takol KoHell? Byayuu B GosbHULIE, ST BUE/, KaK
Ha KOWKe HAlpOTHB yMHpa/l OT JiekeMUM Manpuvk. HabmiomaTe 3To ObLIO
TSDKeJIO, 1 MHe CTaJjio SICHO, YTO HEKOTOPBIM ITOBEe3/10 ellje MeHblIlle, yeM MHe. [1o
KpaiiHeii Mepe, MeHs He TolTHUIO0. Kaxkplii pa3, cobupasick nmoxkanetb cebs, s




BCITIOMMHAIO TOTO MajIbuMKa.

S He 3Ha/l, UYTO MeHS OXHUZAeT W Kak ObicTpo 6ome3Hb Oyzer
MIPOrpeccUpoBaTh. Bpauu paspeliwid MHe BO3BpPaTUTLCS B KeMOpUK H
TIPO/IO/KAaTh MCC/IeJOBaHKS B 00I[eli TEOPHUH OTHOCHUTETBHOCTH U KOCMOJIOTHH,
KOTOpbIe s TOJIBKO Hauajl. Ho s1 He oueHb MPOJBUTA/ICS B 3TOM, TaK KakK HE UMeJT
JIOCTaTOYHOM MaTeMaTUUeCKOl ITOATOTOBKH, /a Belb s MOT M He JO0XHTb /10
3aBepiiieHust gqucceptanui. Omryiasi ceOst TparnyeCcKUM TIepCOHAXKeM, s Hauasl
cyniath BarHepa, HO Tipecca sIBHO TIpeyBe/IMUWBaeT, coo0ias, OyaTo s Torza
sanwi. Beja B TOM, UTO, KOTJla OffHA CTaThs YTBEpPXKJAeT HeUTo Mojo0Hoe,
Jpyryie TyT >Ke KOITUPYIOT ee, TOTOMY UTO 3TO XOPOILIWI CIOXKET, a BCe, UTO
BBIXOZIUT OOJIBIIIM THPAXKOM, HETTIPEMEHHO /I0/DKHO OBITh TTPAB/OM.

Mou MeuThl B TO BpeMsl HECKOBKO CMeIainch. /1o TOro Kak MoCTaBHIA
JIUarHO3, >KW3Hb IPe/ICTaB/IsIaCh MHE CKyuHOW. Ka3anoch, B Hell HET HHUETo
TAaKOro, UYeéM CTOW/IO Obl 3aHATHCS. B u3 OOMBHUIBI, S OIIyIaa cebs
TIPUTOBOPEHHBIM K Ka3HUW W BJPYT IOHSI, YUTO OUeHb MHOTHUM MOT OBl 3aHAThCS,
e Obl WCTIONIHEHWE TIPUTOBOPA OTJIOKWIW. He pa3 MeHs roceliana MbIC/Tb
TIOKEPTBOBATh KU3HBIO pajii CIaCeHUs1 JPYyrMX. B KOHIe KOHI|OB, BCE PaBHO
TIPUIILIOCH OB YMEpPEeTh, a TaK 3TO MOIJIO Obl PUHECTH KOMY-TO TI0/Ib3Y.

Ho s1 He ymep. U X0Ta Haj MOWM OyAyL[UM HAaBHC/IH Ty4YH, s, K CBOEMY
YAWBJIEHHIO, 0OHAPY>KWUJ/I, UTO HACTOSIIIee MPUHOCUT MHe 0OOJIbIlle paZioCTH, YeM
paHbliie. Sl Haya/ TPOABUraTh CBOM MCC/IEOBaHHUS, OOPYUMJICS, KEHWICS U
noyuns Mmecto B Ketic-komiemke B Kembpumxe.

MecTo B Kojute/i)ke PelInuio MOM MPO0OJeMBI C 3aHATOCTBI0. MHe TI0Be3JIo,
YTO s pemma paboTaTb B TEOPETHUECKOMW (M3MKe, TaK KakK 3TO OblIa OJHA W3
HEMHOTUX 00/1acTel, TZie COCTOSIHHE MOETO 3/[0POBbsSI He SIB/ISITIOCh Cephe3HOU
TIoMexou. V1 MHe TI0Be3710, UTO 10 Mepe ero YXY/IIeHHs MOsl HayuHasi pernyTariyst
pocna. Bmaromapst 3ToMy S MOT 3aHSTh [JO/DKHOCTb, TIO3BOJISIOLIYIO BECTH
WCCIIeZIOBAHMS, HE UHUTast JIEKLIUH.

Ham Takke IOBe3/I0 C >XKuUibeM. Korzma Mbl TOXKEHWIHCh, [DKehH elre
yuWIach Ha IOC/TeAHEM Kypce YacThbuii-ko/iemka B JIOHJOHe, Tak UTO Ha
Hezlesie el MPUXOJUIOCh Tyja e3AuTh. I103TOMy HaM HY)KHO OBbLIO IOJbICKATh
YTO-TO TaKoe, Iyle s1 MOr Obl caM YIIPaBAATbLCA W UTOOBI 3TO ObUIO B IIEHTpE,
TIOCKOJIBKY sI He MOT Jla/ieK0 XOAWUTh. I TIOMHTEpecOBasiCcsi B KOJUIEIKe, He
TIOMOTYT I MHE, HO B OTBeT yC/bImaja: «IIoMTHKA KO/le[ka — He TTIOMOraTh
COTPYJHHUKAM C >KUIbeM». I103TOMy Mbl BCTa/M Ha Ouepeib Ha OHY M3 HOBBIX
KBapTHP, UTO CTPOM/IMCH Y PhIHKA (Uepe3 HeCKOJIBLKO JIeT s Y3Ha/l, YTO Ha CaMOM
JieJie 3T KBapTUPBI TIPUHA/JIEXA/TH KOJITIe[KY, HO TaM MHe 00 3TOM He CKa3asu).
OpHako Korja, MpoBeAs JeTo B AMepHKe, Mbl BEpHYIMCh B KeMOpuK,
KBapTHphI elje OblIM He [JocTpoeHbl. Kak 0o/bllioe Of0/DKEHHE HaM



TIPeJ/IOKAIM KOMHATy B OOIEXUTUM [JIs1 acClMPAHTOB, CKa3aB TIPU 3TOM:
«OO6BIYHO 3a TaKyl0 KOMHAaTy Mbl OepeM /IBeHA/llaTh IIWJUIMHTOB U II€CThb
TieHCoB B JieHb. OfIHAKO pa3 Bac fiBoe, OyneM OpaTh ABalaTh MSATh MIW/UIAHTOB.

MbI IPO’KUIM TaM BCETO TPU [HS, a TIOTOM HeTioZla/ieKy Hallliv cebe TOMUK.
OH npuHazexan APyroMy KOJIIeIKY, KOTOPbIM MpeJoCTaBU/l ero OJAHOMY W3
CBOMX COTPYAHUKOB. TOT HelaBHO Iepeexas B TIPUTOPOJ, U Ha OCTaBLIKeCS TPU
Mecsilla mepefiajl ero HaM B cyOapeHAy. 3a 3TH TPU Mecsiia Mbl TOZBICKAIU
JIPyrov myCTYIOILIAA oM Ha Tou ke yiuue. Coceq Bbi3Ban u3 JlopceTa X0351MKY
Y BbIpa3u/ el CBOe BO3MYILeHHe M0 MOBOJY TOT0, UTO ZIOM IIyCTYyeT, B TO BpeMsl
KaK MOJIOZble JIFOAW MIYT TPUCTAaHMILNA, M OHA MyCTW/Ia HAac >XWUTb. Yepe3
HECKOJIbKO JIeT HaM 3aXO0TeJIOCh KYNUTb 3TOT [JOM M OTPEeMOHTUPOBAaTb, U MbI
TIOTIPOCU/IA Y KOJlefKa ccyay. Harry mpockOy paccMoOTpend M COWIM 3TO
C/IMILIKOM PUCKOBAaHHBIM, TaK YTO B KOHLIe KOHL|OB IPHUIIOCH B3SThb CCYAYy B
CTPOUTEJIbBHOM KOOIlepaTrBe, a MOU POJWTE/IN [ja/iu leHeT Ha PeMOHT.

MBI NpOKW/IM TaM ellle YeTbIpe rofia, Ioka MHe He CTajio C/IMIIKOM TPYZAHO
TOJHUMATHCA T10 jiecTHULe. K TOMy BpeMeHM B KOJUIe[pKe MeHs yKe L|eHWIU U
TIpeIJIOKWIA KBapTUPY Ha MEPBOM 3Ta)ke IPUHAJJIe)XaBLIero KOJUIeIKy J0oMa.
OTO MeHsI yCTpauBaso, TaK Kak TaM ObLIM MPOCTOPHbIE KOMHAThHI U IIUPOKHE
nBepu. Jlom pacriosiarasicsi HejjaiekKo OT IieHTpa, U s MOT J00upaThcs [0
Kaenpel Ha CBOeW 37eKTpUUecKor Kojsicke. OH Takke TPUIIENCS MO Jyllle
HalllUM TPOWUM JeTsM, TIOTOMY UTO BOKDYT ObLI Cajl, 32 KOTOPbIM YXa’KHWBaju
CaJOBHUKM KOJI/Ie/IKa.

o 1974 roga st MOr caM eCTb, CaM BCTaBaThb U JIOKUTHCS B TTOCTe/b. [IkelH
yAaBa/soCh TIOMOTaTh MHEe M BOCIMUTHIBaTH [IBOMX [eTeii 0e3 TOCTOpOHHeM
riomowy. OHAKO MOTOM TOJIOKEeHUe YXYALIWIOCh, U Y HAac BCeraa >XWi KTo-
HUOyZIb U3 MOUX CTyAeHTOB. 3a OecruiaTHOe KWibe U Moe 0coboe BHHMaHUe
CTYZleHTbl TIOMOTra/ii MHe BCTaBaTb U JIOXKUTbCSA. B 1980 rogy mMel mepenuii K
cucteme J0OPOBOJILHOTO /IeXKYPCTBA M YACTHBIX CHU/IENIOK, KOTOPbIe TIPUXOAW/IH
Ha yac-/iBa yTpOM U BeuepoM. Tak mpozo/pKanock 40 Tex nop, rnoka B 1985 ropy
s He 3a0osen BocmasieHuWeM JieTKux. MHe cjiefiaii TpPaxeoTOMHIO, U C TOTO
MOMEHTa I HYXKZJaACi B KPYIVIOCYTOYHOM T[IPUCMOTpPe. ITO OKa3aaoCh
BO3MOYKHBIM 0j1aro/japst rpaHTaM HeCKOJIbKUX OpraHU3al[uil.

o orepaiiyu Mosi peub CTaHOBUJIACh BCe Oosiee Hepa3bOPUKBOM, U TIOHSTh
ee MOIVIM TOJIbKO JIFOM, XOPOLIO MeHs 3HaBlive. Ho, mo KpaiiHel mepe, s MOT
XOThb Kak-TO 00miatbcsa. 1 mucan HayuHble TpyZbl, [JUKTys CeKpeTaplo, a
CeMHHapbl MPOBOJAW/I C MEepeBOJUYUKOM, KOTOPBIM YETKO MOBTOPS/T MOM CJIOBA.
OpHako TpaxeoToMUsi COBCEM JIMILIN/IA MeHSI BOSMOXXHOCTH T'OBOPUTh. Kakoe-To
BpeMsi eZIMHCTBEHHBIM CMOCOO0M 001ijeHus [ijisi MeHs1 ObLI0 ToAHSTHEe OpoBei,
Koryia KTo-In00 yKa3bIBas B Tabuile Ha HY)KHYI0 OykBy. Takum o6pa3oM TpyaHO



To/iiep>KuBaTh Oecefy, He TOBOPSI Y»K O HalMCAHWW HAyuHBIX TPyAoB. OJHaKO
oAuH KoMIbloTepiuK u3 Kanvdopuum, no uMeHn YonT YonTocL, pOC/IbIIa O
MOeM [I/Ia4eBHOM COCTOSSHUM U IIpUC/Ia/l  KOMIIBIOTEPHYHO IIpOrpamMMy
«DKBasaii3ep», KOTOPYIO CaM Hamucasa. JTO MO3BOUIO MHe BbIOMpaTh C/IOBa U3
MEHIO Ha JKpaHe, Ha)kKuMasi PyKOM Ha k/itou. [Iporpamma Takke pearvpoBasa Ha
JBYDKEHUsI TOJIOBBI U T/1a3. [TocTpoeHHY!0 TakuM 00pa3om (pasy si MOT TIOC/IaTh
Ha peueBOW CUHTe3aTop.

Chauasa o 3arnyckan «3JKBajah3ep» Ha HaCTOJIBHOM KOMIMblOTepe. TToTom
Iaup  Mboiicon u3 «Kembpumk ApgantuB KoMMIOHUKeMIIIeH3» BCTPOHI
MaJIeHbKUH TepCOHa/IbHbIA KOMIIbIOTED U peYeBOU CHMHTEe3aTOp B MO KOJISICKY.
OTa cucTema TI03BOJIM/Ia MHe OOIaThbCs ellje Jyullle, ueM paHblile. I mor
Habupatb [0 TISTHUAECATA CJAOB B MHHYTY, uTOObI WM BbITOBapUBATh
HalucaHHOe, WM 3alucbiBaTh Ha Aucke. [Iotom g Mor pacriedyararb 3TO WU
BbI3BaTb CHOBA U IIPOrOBOPUTH IIpe/yIoKeHUue 3a IpejyiokeHueM. IIpyu momornu
9TOM CHUCTEeMbI Sl Harvcana [Be KHUTU U Psifi HayyHbIX pabot. f Takxke czenan
MHOKECTBO HAyUHbIX W HAYUYHO-IIOMY/IAPHBIX [JOK/IaZ0B, MU UX XOPOLIO
BOCTIPUHMMA/M — JyMaro, B HeMasiol cTereHu Osarofjapsi KaueCTBY peueBOro
CUHTe3aTopa, u3rotoBsieHHoro ¢upmoin «Cruu [lnac». Tosioc oueHb BaXkeH.
Ecmu Bbl TOBOpUTe Hepa300pUMBO, QAU CKJIOHHBI CUMTaThb BaC YMCTBEHHO
HeToTHOL[eHHbIM. TOT CUHTe3aTOp — CaMblii JIyUIlIni U3 BCeX, UTO s KOrAa-1bo
C/IBIIIAJ, TIOCKO/IKY OH MHTOHMPYeT TeKCT, a He TOBOPUT Ha MaHep [lamexal®!,
EnvHcTBeHHasi Oefla — y Hero aMepukaHCKuii akileHT. OfIHako Terephb s yxe
CPOJIHUJICSI C 3TUM T0JIOCOM W He XOTes Obl MEHSIThb ero, Jaxke eciu Obl MHe
TIPeJIOKUIN OpUTaHCKOe TIpou3HolieHre. $1 Obl TIOUYBCTBOBan cebsi APYrum
YeJI0BEKOM.

Sl crpasar0 HeWpOMOTOpDHBIM 3abojieBaHWEM TIPAKTUUECKU BCHO MO0
B3pOC/IYIO KU3Hb, HO 3TO He I[IOMeIlla/ilo0 MHe HMeTb IIPeKpPaCHYK CeMbI0 U
no0buThcst ycriexoB B pabore. M Bce 310 Gnarofapsi OMOINM, OKa3aHHOW MHe
JKeHOW, eTbMU ¥ MHOTUMHU JIDYTUMU JIFOABMU M OpraHu3alusamMu. MHe noBesiio,
YTO MOe COCTOSIHMe YXY/AIIaJoCh MeJjjleHHee, ueM B OOJBIIMHCTBE TaKUX
Cy4daeB. DTO [JOKa3bIBaeT, UTO HUKOI/Ia He HAZJ0 TePATb HaZlexXK/bl.



4. OTHOLIEeHHe /TI0ieH K HayKe

[5]

HpaBuTcsi Ham 3TO WK HET, HO MUP, B KOTOPOM MBI JKHMBEM, 3a TOC/IeJH1e
CTO JIET 3[J0POBO U3MEHUJICS U, TIOXOXKe, B C/IeAYIOIllee CTOIeThe U3MEHUTCS elle
Gosbiie. HeKOTOPhIM XOTe0Ch ObI OCTAHOBUTH 3TU TlePeMeHbl U BEPHYThCS K
TOMYy BpeMeHU, KOTOpoe UM KaxeTcs Oosiee uucTbiM U TpocThiM. Ho, Kak
TIOKa3bIBaeT UCTOPHS, TMPOIIIoe He ObUIO TakKUM YK uynecHbiM. OHO ObIIO He
TaKk IUIOXO [Jisi T[PUBWIETMPOBAaHHOTO MEHBIIMHCTBA, HO JaXe STOMY
MEHBIIIMHCTBY TPUXOJUIOCh 00XOAUThCs 0e3 coBpeMeHHOW MeUuIVHbI, U
poX/eHue aeteil ObUIO /i >KEHIIWH BechbMa OMAaCHO. A /i TIO/aBJISIFOIIEro
OOJIBIIIMHCTBA Hace/IeHUs KU3Hb Oblla y>KacHa, )KeCToKa U KOpPOTKa.

Kak 6bl TO HU OBLIO, MPU BCEM >KeJlaHUM HEBO3MOXXHO MOBEPHYTh BpeMsi
BCIATb. 3HAHUS W TEXHUKY HeJ/b3sl UTHOPUPOBaThb. Y He/b3si OCTAaHOBUTH
JanbHeummii mporpecc. /lake ecid U3bSATh BCe [I€HbIU, Bble/€HHbIE
TIpaBUTEILCTBOM Ha UCC/Ie[0BaHUs (a HbIHEIIHee MpaBUTeIbCTBO CTApaeTCsl 3TO
JlefiaTb), KOHKYDEHLMsI BCe paBHO MPU30BET Ha I[IOMOLb [peuMYyIllecTBa
TeXHOOruil. bosiee TOro, Hemnb3s 3ampeTUTb NBITJUBBIM YMaM JAyMaTb O
dbyHIaMeHTa/lbHOM HayKe, He3aBUCHMMO OT TOrO, MJIATIT UM 3a 3TO WM HeT.
ENVHCTBeHHbIM TyTh BOCIPENSATCTBOBATh Ja/ibHEWIeMYy pa3BUTHUI0 — 3TO
TOTa/JUTapHOe TOCY/AapCTBO, TOJAB/SIOIlEe BCe HOBOE, HO YejioBeueckKasi
VHUIMATHBA U M300peTaTe/lbHOCTh TAaKOBBI, UTO JlaXke U 3TO He TIOMOXeT. Bce,
Yyero y[jacTcsi JOCTUUb, 3TO 3aMe/[/TUTh TeMII lepeMeH.

Ecnu ™Mbl TIOHMMaeM, UTO Hesb3sl TIOMelllaTb HayKe U TeXHUKe W3MeHUTb
MUD, Mbl MOXKEM, TIO0 KpailiHeli Mepe, TMOIBITAaThCS CZe/iaTh TakK, UYTOObI 3TH
V3MeHeHUs IV B MPaBU/IbHOM HampaBjieHUU. B meMokpaTrnyeckom o0iijecTBe
3TO O3HauaeT, UTO Hapoj JO/DKeH WMeTb HEeKOTOpoe TipeJcTaBieHre 00
OCHOBHBIX HAyUHBbIX TIOHSTHSIX, UTOOBI HCII0/Ib30BaTh HWHGMOPMALIUIO /IS
TIDUHSATUSL DELleHWl, a He JelaTh 3TO [pPeporaTuBOW CIielUaarucToB. B
HaCTOAL[MM MOMEHT Yy JIfofleld JI0BOJIbHO JBOMCTBEHHOE OTHOLLIEHWEe K Hayke.
OHU XIYT, UTO HOBbIE JOCTHXKEHUSI HAyKW U TeXHUKU MIPUBEAYT K JlanbHelleMy
TIOBBILLIEHHIO )KU3HEHHBIX CTaH/IapTOB, HO B TO >Ke BPeMsl He [IOBEpSIIOT Hayke,
MOTOMY UTO He T[OHMMAalwT ee. JTO HeJOBepHe $SICHO TIPOSIBJISIETCS B
KapUKaTypHOM U300pa)keHUM Y4eHOro, jesarollero B cBoedl jaboparopuu
®pankeHilTeliHa. OHO TaK)XXe HaXOJWUT CBOe BbIpaKEHUE B TOJJEpKKe MapTui
3efieHbIX. M1 B TO ke BpeMsi MHTepeC K Hayke B 00IllecTBe O4yeHb BBICOK,
0COOEHHO K aCTPOHOMUM, UTO BUHO IO TOW IIMPOKOW ayAWTOPHH, KOTOPYIO



TIPUBJ/IEKAIOT HAyYHO-(aHTaCTUYeCKUe Te/IeBU3UOHHbIE CepUalIbI.

YTo MOXHO c/iefiaTh, YTOObI HAMpaBUTh 3TOT UHTEpPeC B HY)XXHOEe pPYyCJio U
JaTb  HApOJy HAyuHyH T[IOATOTOBKY, HeOoOXOAUMYI  [Jii  MPUHSTHUS
000CHOBaHHBLIX pellleHWd B TaKUX BOIMpPOCAX, KaK KUCJIOTHbIE JOXK[H,
MapHUKOBbIM 3(QeKT, siepHOe OpyXWe M TeHHas WHXeHepusi? SICcHO, uTo
dbyHgameHT fgo/bkeH ObITh 3a7iokeH B 1iKoje. Ho 1konbHasi HayKa 4YacTo
TpernofaeTcsi B CyXod W HeuHTepecHoW ¢opme. [leTn yuaTcsi MexaHUYeCKU
3aroMHHaTh, YTOOBI CAATh 3K3aMeH, U He BU/AT CBSI3U HAyKU C OKPY)KarOIIUM
MupoM. bosiee TOoro, Hayka 4acTto mMpenofHOCUTCS B Buze Gopmyn. Xots
dbopMy/bl SBSIOTCS CXKAaTbIM M TOYHBIM CITOCOOOM OTMUCAHUSI MaTeMaThueCKOU
MBIC/TH, OOJBIIIMHCTBO Jitoflel ux myratoTcsi. Korna si HelaBHO mucana HayyHO-
MONY/ISIPHYIO0 KHWXKKY, MEeHs1 TIpelynpeJu/n, 4YTo KaKaas ¢dopMysia B Hell BABOe
YMEeHBIIUT 00beM TIpofiaxK. S BKJTIOUMU/T TOJBKO OAHY — 3HAMEHUTYHO (hopmysy
OnHmirelina E = mc2. Bo3MoxkHO, 6e3 Hee MHe Obl y/la/oCh TIPOZiaTh BBOE
OoJibliie SK3eMIISPOB.

YueHble ¥ MHXXeHepbl CTPEMSITCS BbIpa3UTh CBOM MBICIU B BuZe (HOpMyi,
TIOTOMY UYTO MM HY)>KHO 3HaTb TOUHbIEe KOJIMUEeCTBEHHbIe 3HaueHus BeauuuH. Ho
[JI1 BCeX OCTaJbHBbIX [OCTAaTOYHO KaueCTBEHHOIO TOHUMAaHUSl HayUYHbIX
KOHLIETI[1H, a 3TO MOKHO Tiepe/jaTh CJI0BaMU U iMarpaMMamu, 6e3 gopmyi. S He
u3yyan B IIKOJe MOJIeKY/SIDHYI0 OHOJIOTHI0O W TPAaH3UCTOPbI, HO TeHHast
VIH)KeHepUsi U KOMITbIOTePbl — 3TO [JBa JOCTWXKeHMs, KOTOpble, CKOpee BCero,
M3MeHsT Halll Oyaymumii obpa3 >ku3HU. HayuHo-Tiomny/isipHble KHUTU U CTaTbU B
)KypHajiax MOTYT TOMOYb B OObSCHEHUU HOBBIX [OCTW)KEHUN HayKW, HO JaXKe
caMble yJauyHble W3 HUX YWUTAaeT JMIIb Majasg 4YacTb HacejieHUs. TOJIBKO
TeJieBUJIeHNe MOXKeT CoOpaTh MOKMCTHUHE MaCcCOBYIO ayauToputo. Ha TeseBuieHUM
€CTb HeCKOJIbKO OUeHb XOPOLLIMX HayYHO-MOMY/ISPHBIX TTPOrpaMM, HO OCTaJIbHbIe
TIPeJICTAB/ISAIOT Uy/leca HayKd TIPOCTO Kak BosiiebcTBoO, Oe3 0OBbsicHeHU, He
JIeMOHCTPHPYs, KaK OHM BIMCHIBAKOTCA B paMKU HayuHbIX ujel. [Ipoxrocepsl
9TUX MPOTPaMM [IO/DKHBI TOHSITh, UTO B WX 0053aHHOCTh BXOJUT TPOCBeIaTh
Hapo/, a He TOJIbKO pa3B/ieKaTh ero.

B OTHOIlIeHNM KaKUX Hay4yHbIX BOIIPOCOB JItOfsM B Omkatiiiem Oyayiiem
TpeACTOUT MPUHATH perneHre? CaMbli HaCyLJHbIM — BOMNPOC O SIEPHOM
opyxuu. [leiicTBue Apyrux Tn00anbHbIX MpobieM, TakuxX Kak obecrieueHue
MPOZIOBO/ILCTBMEM W/IM TIAPHUKOBBIM 3(QEeKT, [J0BOJBHO 3aMe/JeHHO, HO
slepHasi BOWHA 3a HECKOJbKO [JIHeW TIOJIOKUT KOHel| CylleCTBOBAaHUIO
yesioBeuecTBa Ha 3emsie. Pa3spsaka HamnpsbkeHHOCTH Mexay Boctokom u
3araziomM, MOYTH MpeKpaTUBLIAs XOJIOAHYHO BOMHY, O3HA4YaeT, uUTO CTpax Iiepef
sIepHOM BOMHOM OTCTYynWi1 Ha BTOpoM IlaH. Ho omacHOCTH ele ocraetcs,
TIOCKO/IbKY B MUpEe /I0CTaTOUHO OPYXKUsl, YUTOObl MHOTOKPAaTHO YHUUTOXUTh BCe



HacesieHWe TUlaHeThl. B ObIBIIMX coBeTCKUX pecrnyOsvkax v B CIIIA sijepHOe
Opy’Kue Bce ellrle TMpeObiBaeT B TOTOBHOCTU YHMUTOXKWUTH BCe KPYIIHBIE TOPOA
CepepHoro Tronyiiapus. Kakas-HUOyb KOMITbIOTepHasi OIMMOKa WM OyHT
o0OCy’KHBaroIero TepcoHajza MOXKeT HauaTb MHPOBYIO BOMHY. A elrje 6Gosee
TPEBOKHO TO, UTO U CPABHUTE/JIbHO MajleHbKHe JeprkKaBbl 003aBOASTCS Terepb
A/lepHBIM opykueM. KpyriHble fepykaBbl [0 CMX TOp Besid cebsi OTBETCTBEHHO,
HO HeJb3s TUTaTh IMO0A00HONW YBEpeHHOCTH OTHOCHUTEIbHO MaseHbKHX CTpaH,
Takux Kak JIuBus wumu Upak, TTakucran wim gaxe A3zepb6aiigpkad. OracHOCTb
3aK/IIOUaeTCsl He CTOMBKO B HBbIHE CYILeCTBYIOIEM siIEPHOM OPY’)KHH, KOTOPBIM
9TH CTPaHbl CKOPO MOT'YT 3aBJafIeTh, — OHO ObLIO OBbI JOBOJLHO TPUMUTHBHBIM,
XOTSI BCe paBHO MOIJI0O Obl yOWUTb MH/IMOHBI YeyioBeK. CTpalliHee TO, UTO B
A/IEPHYIO BOWHY MEXAy Ma/JbIM{A CTPAaHAMH MOTYT OBITb BTSIHYThbI U OOJbIIIMe
Jlep>KaBbl C UX TUTAHTCKUMH apCeHaaMH.

OueHb Ba)KHO, UTOOBI JIFOAW OCO3HA/M 3Ty OMACHOCTb Y OKa3ajM JaBjeHHe
Ha CBOM T[IPAaBUTE/ILCTBA, 3aCTaB/sIsl WX COIVIACUTBCSI Ha 3HAUMTE/IbHOe
pa3opy’keHue. BeposiTHO, TTOJIHOCTBI0 YHUUTOXKHUT SiZIEPHOE OpY>KHe HepeasibHoO,
HO MyTeéM CHI)KeHHSI ero KOJIMueCTBa Mbl MOYKEM YMEHBIIIUThb YTPO3y BOWHBI.

Haxxe ecny HaM ygacTcsi u30eXkaThb s/JePHOM BOWMHBI, BCE PaBHO OCTAlOTCS
OIMaCHOCTH, CITOCOOHBIe YHUUTOXXUTh Hac BCeX. V3BecTHa MpauHasl IIyTKa: Mbl
AKOOBI He BXO/IJUM B KOHTAKT C UHBIMM I[UBUIU3ALIUSIMH TIOTOMY, UTO OHU UMEIOT
TeHZIeHITUI0 CAMOYHMUTOKaThCs, KOT/la JOCTUTAlOT Halllero HbIHEIITHEro YpOBHS.
Ho s Bepto B 371paBblii CMBIC/I /THO/lel M HaZIeFOCh: MBI JOKaXKeM, UTO 3TO He Tak.



5. Kparkas ucropua «KparKou HCTOPHUH»
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S Bce emje ouenoM/IIeH TeM T[PHEMOM, KakOM TOJlyywia MOSI KHUra
«Kparkasg wuctopuss BpeMeHW». B TeueHuwe TpuALAaTU CeMU HeJenb OHa
ocTaBasack B cricke 6ecrcennepos «Hpro-Mopk TaiiMc» U B TeueHue ABajLaTH
ceMu Heziesib — B criicke «Canau Taiime» (B BenmkoO6puTanuu ee ormyb/iMKoBasid
no3xe, yuem B CoenuHenHbIx llltarax). Ee mepeBenu Ha ABajLaTh S3bIKOB (MU
[iBaJillaTb OAWH, €C/JIA He CYUTaTb aMepUKAHCKUM S3bIK aHIVIMKUCKAM). JOTO
ropa3zo Oosbliie, ueM s oXkujasna, Korga B 1982 roAgy MHe mpuiiia B ToOBY
MBIC/Tb HalMCaTh MOMY/ISIPHYI0 KHIWKKY 0 BcenenHoit. OTuacTyl mpuunHOM Oblia
HeoOXOAMMOCTb 3apaboTaTh JieHer, YTOObl OTIaTUThL yuely Jouepu B 1IKose (Ha
camoM Jiejie KO BpeMeHM BbIX0/la KHUTH [I0ub yKe Obljia B TIOC/IeZIHEM KJiacce).
Ho rnaBHOe — MHe X0Tei0Ch 00BSICHUTD, KaK /lanieko, 0 MOeMy Mpe/iCTaB/IeHHIo,
MbI 3allVId B HallleM TOHWMaHuUM BceseHHOW, Kak O/M3KO MbI TIOZAOIUIA K
eJMHOU 3aBepLleHHOM TeOpUH, OTKChIBaoIel BceneHHYIO U BCe Cylliee B Hel.

Pa3 yx s cobpasicsi MOTpPaTUTh BpeMsi Ha HamuvcaHWe KHWTH, si Obl XOTer,
yTOOBI C HEI0 TI03HAKOMU/IOCh KaK MOXKHO OoJibiiiee uncio rofeit. o aToro Mou
nyO/iMKalyy BeIXoAWIU B usziarenbctBe «KemOpumk FOHuBepcuTu Ipecc». OHO
TIpojiesiajzio XOpolyr paboTy, HO s He UyBCTBOBAJ, UTO KHWUTH TIOb3YHOTCS
CIIPOCOM Yy MacCOBOIO 4yuTaTessl, a MHe XOTeJ0Ch UMEeHHO 3toro. Ilostomy s
CBsA3aJ/ICI C JIATepaTypHbIM areHToM OJ/oM lLlykepMaHOM, C KOTOPbIM MeHs
MO3HAKOMWJI OJVH MOM KoJIjlera, TpeAcTaBUB Jja CBOUM 3dTeM. f man emy
HabpOCOK TIepBOl IVIaBbl M BbICKa3aja CBOe TO)KelaHue, YyToObl KHUra Obuia u3
TeX, UTO MPOJAOTCS Ha JIOTKax B 3aj1aX OKUAaHus a3porioptoB. OH CKasaj, uTo
3TO HeBO3MOXHO. OHa MOJKET XOPOLLO MOUTU CpeJu MPoQeCcCcOopoB U CTY/IEHTOB,
HO Ha TeppuTopuio Ixeddpu ApuepaZl Takue KHUTH He POOGUBAOTC.

B 1984 roapy s mpenoctaBun Llykepmany Habpocok kaHuru. OH pa3ociian
€ro HeCKOJIbKUM U37aTessiM U TIOPEeKOMeH/0Ba/l MHe TPUHATH MpeiokeHue OT
aMepuKaHCKoW ¢upmbl  «HopToH», BbIMyCKalollleld KHWUTH CKopee [t
VIHTEeJIJIEKTya/IbHOU 3/MThl. BMeCTO 3TOro s pelivs MpUHATH TMpejioKeHue OT
usfarenbcTBa «baHTam Bykc», opreHTUpOBaHHOTO Ha 0Oosiee MIMPOKWN PBIHOK.
OTO W3[aTeNnbCTBO He CTeluaiu3upoBasoch Ha MyOMMKaIIMM HayuHBIX KHUT, HO
3aTO ero M3AaHus NpoJaBa/lMCh B asporioprax. Mo pyKONUCh OHU TIPUHSIIH,
BEpPOSITHO, M3-3a HHTepeca, IIPOSBJIEHHOIO K Hel OJHUM U3 pPeJaKkTOpOB,
[Mutepom I'ynzapau. OH oTHeccst K CBoeil paboTe OueHb Cepbe3HO U 3aCTaBUII
MeHSI TepenucaTtb KHUTY, UTOObl C/lefiaTh ee TOHSTHOW He [ijis yueHbIX, a [Jisi



MPOCTHIX JHOfled BpoZie Hero camoro. Kakzapid pa3, Korja si Mocbulal emy
TieperyCaHHy0 I71aBy, OH TIPUCHITIA/l MHe TepeueHb BO3PaKeHUM U BOMPOCOB,
KOTOpble X0Tesl Obl MpOsSCHHUTL. BpemMeHaMy MHe Ka3aj0Ch, UTO 3TOT MPOLieCC
HUKorja He 3akoHuuTcsi. Ho Ilurep I'yasapau okasascs rnpaB: B pe3ysibTare
KHUTa CTajia ropasZo Jiyule.

Bckope noc/ie TOro, Kak sl IpUHs/I MpeJJiIoKeHre OT usfiatesibcTBa «baHntam
Bykc», s 3abonen BocrmaseHWeM JIeTKUX. MHe TIPUIILIOCH TepeHecTH
TPaxeoTOMUIO, B pe3y/bTare 4ero s JIMIIW/CS rojoca. Kakoe-to Bpemsi si Mor
o0IIaThCsl UL TOfHUMAasi OpOBH, KOTZla MHe TOKa3biBau HYXHYI OyKBY B
Tabnuile, ¥ y MeHs1 Obl He ObIJI0 HUKAKOM BO3MOYKHOCTU 3aKOHUWThH KHUTY, €C/H
Obl He TIoJjapeHHasi MHe KOMIbIOTepHasi mporpamma. OHa paborana [JOBOIBHO
Me/IJIEeHHO, HO s M [[yMal0 Me[j/IeHHO, TaK UTO OHa MeHs1 BroJyiHe ycrpouna. C ee
TIOMOIIIbI0 TI0 HACTOsIHUIO ['y/3apAu s MOUTH TIOJIHOCTBIO TIeperucas TepBbii
BapUaHT. B 3ToM MHe rioMoras ofiuiH U3 MOUX CTyZleHTOB, bpaiiaH YUTT.

Ha wmeHsi mipou3Besi 0osibllioe BrieuaT/ieHWe TeJIeBU3WOHHBIA —Cepual
Ixetikoba BpoHOBCKU «BocxokaeHue ueoBeka» (Takoe CEKCUCTCKOe Ha3BaHUe
cerogusi 6b1 He paspemmml). OH faBan  omjyumieHue mnojBUra poja
Yye/I0BeUeCKOro, Pa3BUBILETOCS OT MPUMUTUBHBIX JUKapeil, KaKOBbIM OH ObL1
BCEro MSTHA/IaTh ThICSY JIeT Ha3ajl, 0 HbIHEIIHero COCTOsiHUS. MHe X0Tesloch
repefiaTh TO >Ke UyBCTBO, KOTOPO€e BO3HUKAeT MPY 0CO3HAHWU Halllero rnporpecca
B TIOHMMAaHWU 3aKOHOB, YTIPaB/IsOLUX BceneHHOM. S He cOMHeBasICs, UTO MOUTH
BCeM WHTepecHO, KakK (YHKIUOHUpyeT BceneHHas, HO OO/BIIMHCTBO He
BBIHOCUT MaTemMaTuueckux (hopMys — sl U CaM-TO UX He OueHb Jitoosio. OTuacTu
3TO BbI3BAaHO Te€M, UTO MHe UX TPYJHO IKCaTh, HO T7IaBHasi MPUUYMHA B TOM, UTO y
MeHSI HeT WHTYUTUBHOTO UyBCTBa (opMysbl. BMmecTo 3TOro s MbIC/HO
KapTUHKaM{ W B KHHWTe TIbITa/ICS BbIpa3uTh 00pa3bl C/0BaMU C TIOMOIIIBIO
3HAKOMBIX aHAJIOTMM U HECKObKUX AuarpaMM. Takum oOpa3oM si HaJiesiics 1aTh
OO/IBIIMHCTBY ~ JIIOJiel  BO3MOXKHOCTb ~ pa3fie/iuTh CO MHOM  BOCXUIIeHHe
3amMeuaTe/ibHbIM TPOrPeccoM, AOCTUTHYThIM (DH3UKaMU 3a TIOC/ieiHUe ABa/ILaTh
TISITh JIET, U OIIlyIlleHre TIOJIBUTa.

U1 Bce ke, Aaxke ecyiu u3be)kaTh MaTeMaTUYeCKUX BBIK/IAZIOK, HEKOTOPhIe
U7ied OCTArOTCSl HEelPUBBIUHBIMU U TPYAHBIMU /151 OHUMaHus. [lepeo MHOI
CTOsiIa [UleMMa: CjaeflyeT JiM TIOTMbITaTbCs OOBSICHUTH C PHUCKOM 3aryTaThb
yuTareseld, WA Jydille 3aTylleBaTb TPyAHOCTU? HeKoTOphbie HeNpPUBHIYHbIE
KOHLIETII[MM, HalpuMep TO, UTO Habmwogateny, [ABWXKYIIMeCs C pa3Hoi
CKOPOCTBIO, T10-Pa3HOMY M3MepSIIOT BPeMeHHbIe IIPOMEXYTKH MKy OHUMH U
TeMU >Ke COOBITUSIMU, ObLIM He TaK CyIlleCTBEHHBI /Il KapTUHbI, KOTOPYIO s
XOTes HapucoBathk. [109TOMy MHe Ka3anoch, UTO MOXXHO MPOCTO YMOMSIHYTb O
HUX, He BfaBasicb r1y0oko. Ho Ob11M U CI0)KHBIE WieH, JieXKalliie B 0CHOBe TOro,



YTO MHE XOTeJOChb ZOHeCTH 70 uuTaress. B 9acTHOCTH, s UyBCTBOBA/, 4YTO
00si3aTe/IbHO [IO/DKEH BK/TFOUMTH ZIBa TOHATHS. OJHO W3 HUX — TaK Ha3blBaemas
CyMMa MCTOpUiM. ITO Hfies 0 TOM, uTo y BceneHHo# He onHa uctopus. EcTb
COBOKYITHOCTb CaMbIX Pa3HbIX UCTOPUM, ¥ BCE OHU OZIMHAKOBO peajbHbI (UTO ObI
9TO HU O3Hauaso). [pyroe moHsATHe, HeOOXOAUMOe /sl TOro, UTOOBI TIPUAAThH
CyMMe WCTOPHM MaTeMaTHueCKUd CMBICT, — 3T0 MHUMOe Bpems. Ceifuac s
YyBCTBYH), UTO TOTZA MHe CJIeZloBaji0 TIPWIOKUThL OOJibllle yCUIUN st
OOBSICHEHUWsST 3THUX [ByX OYeHb HETPOCTBIX TIOHATHHA, OCOOEHHO MHHUMOTO
BpPEMEeHH, — MHe Ka)KeTCsl, OHU JIOCTABJISIOT UYMUTATETI0 HauOObIle TPYAHOCTH.
O/IHaKoO Ha CaMOM /jiejie HeT TaKO# YK HeOOXOJMMOCTH TOUHO TTOHUMATh, UTO >Ke
TaKoe MHUMOE BpPeMS, — IIPOCTO OHO OT/INYAETCSI OT TOTO BPEMEHH, KOTOPOe MbI
Ha3bIBaeéM peasbHbIM.

Korza kaura npubmikanack K BbIXOAY B CBeT, OJWH YYeHbI, KOTOPOMY
TI0C/Ia/Id CUTHAJIBHBIN 3K3eMIUISIP [I7Is PelieH3uH B )KypHase «Heluyp», npuien
B y’Kac, 0OHapy>KHB TaM Kyuy OIIIMOOK — HEBEPHO pa3MelleHHbIX GoTorpaduii u
JviarpaMM C HelpaBWIBHBIMHU MOANHMCAMA. OH TMO3BOHU/ B W3/aTe€/bCTBO, TaM
TOXKe TIPUIITM B Y»Kac W PEInd B TOT ke /leHb 3a0pakoBaTh BeCh TUPaXK. Tpu
HeJle/Td BCI0 KHUTY UHTeHCUBHO KOPPEKTHUPOBAJIU U ITEPENpPOBEPsIv, U OHA Obla
TOTOBAa B CPOK, UTOOBI K arpesito, K Ha3HaueHHOH /iaTe, TOSBUTHLCS B KHIDKHBIX
MmarasvHax. K ToMy BpemeHu >XypHan «TaiiM» OmyO/IMKOBaJ MOK KpaTKHi
buorpaduueckuii ouepk. M Bce ke peakTOpbl He OXKUZA/IW TAKOTO CIIpOca.
Celiluac BBIXOJUT CeMHa/llaToe W3JaHWe B AMepuke U [leCsiToe B
Benukobputannn,

[ToueMy Ha 3Ty KHUTY ObIJT TaKOM Cripoc? MHe TPyAHO ObITh 00BEKTHBHBIM,
U TTIOTOMY, TIOXKaJTyH, s TTOJIOXK/TY, UTO CKXKYT Jpyrve. BOIBIITMHCTBO OT3BIBOB S
cuenn GAaroCKJIOHHBIMU, HO He BHOCSIIMMU 0CO060# sicHOCTU. Bce oHM Obuin
TIOCTPOEHHI T10 0ffHOM cxeMe: CTuBeH XOKHUHT cTpajiaeT 6ose3Hbto JIy I'epura (B
aMepUKaHCKHUX OT3bIBax), UM HEMPOMOTOPHBIM 3ab0sieBaHieM (B OPUTAHCKHUX);
OH TPUKOBaH K WHBAIMIHOU KOJISICKE, HE MOKET TOBOPDUTb U MOXKET TOJIBKO
JBUTaTb SHHBIM UHKCJIOM Tia/ibl[eB (KOJTMUECTBO TIa/IbI[eB BapbHUPOBA/IOCH OT
OZIHOTO /I0 TpeX, B 3aBUCMMOCTH OT TOT0, HACKOJbKO TOuHa Obuia cTaTbs 0060
MHe, C KOTOPOW O3HAaKOMWJ/ICSI PelLleH3eHT), U BCe »Ke OH Harucaa 3Ty KHUTY,
TIOCBSIII[EHHYO0 BOIIPOCY BOTIPOCOB: OTKYZIa MbI B3sUTUCh U KyZia MbI uzieM? OTBeT,
Tipe/iylaraeMbiii XOKWHTOM, TaKOB: BcesieHHasi He BO3HMK/IA U He UCUe3HET — OHa
MPOCTO ecTh. YToOBI chopMyIMPOBaTh CBOIO MBIC/b, XOKUHT BBOJUT TIOHSITHE
MHHMMOTO BpeMeHH, KOTOpOoe MHe (perleH3eHTY), 0XBaTUTh TPyAHOBaTo. U Bce xe
ecii XOKMHT TIpaB M Mbl HalifieM TMOMHYH0 000OIeHHYI0 Teopur, TO
JeMCTBUTE/ILHO TIoiMeM 3ambices1 Bora. B koppektype s uyTh ObIIO He
BBIUEPKHY/T TIOC/IeHIOW (pa3y KHUTH, TAe TOBOPU/IOCh, UTO MbI ITOMMEM



3ambicen bora. Eciu 65l s cfjenian 3To, YMC/I0 MPoZaXk MOIJIO CHU3UTHCS BABOE.

Bosee MpPOHUKHOBEHHOW, TI0O MOeMy MHeHUI, Oblla CTaThs B
«VlHpenenieHT», rie TOBOPU/IOCh, UTO JaXke Cepbe3Has HayuyHas KHUra Bpofe
«KpaTkoii ucTopuM BpeMeHHW» MOXKeT CTaTb KyJIbTOBOW. Moe mpou3BefieHHe
CPaBHU/IM C KHUIOW «JI3eH ¥ MCKYCCTBO yXOZa 3a MOTOLMK/IOM». JKeHa IpHuILia
B y’Kac, a s1 ObUT Jlayke TOJIbILIeH U Haflesyics, YTO OHO, MOA00HO «/I3eH...», aacT
JIOASIM TIOHSITh, YTO HE HY)KHO OTCTPAHATbCS OT BEIUKUX (UIOCOPCKUX U
VIHTeJI/IeKTya/IbHbIX BOIIPOCOB.

HecoMHeHHO chbIrpas CBOIO pOJ/b IPOCTOM YeioBeYeCKU UHTepec K TOMY,
Kak sl yMyZApsitoCb OBbITh (DHM3UKOM-TEOPETUKOM HeCMOTpsi Ha CBou Hexyr. Ho
KYIUBILIUX KHUTY TOJILKO Pajid 3TOTO >KJajJ0 pa3o4yapoBaHue, MTOCKOIbKY B Hel
BCEro Mnapy pa3 yIoMHHaA0Ch 0 MOeM COCTOSIHMU. KHura rnocssijanack UCTOPUH
BcenenHoi, a He MHe. Ho 3TO He romeriano HeKOTOpbIM 0OBUHUTEL «baHTaM» B
TOM, UTO OH OeCCTBIIHO CTIeKY/IUPYeT Ha Moeli 00/1e3HU U UTO 51 TOXKEe TIPUJIOXKUIT
K 3TOMY PYKY, pa3pelluB MOMeCTUTh Ha 0010)KKe CBOM mopTpeT. Ha camoMm ke
Jiejie, COTJIaCHO JIOTOBOPY, s HE MOT KOHTPOIMPOBaTh 00/10kKKYy. OfHako MHe
y#anoch y0OeiuTb U3AaTe/NIbCTBO B3STh MJisi OpUTaHCKOrOo wu3faHus ¢GoTo
ToJIyullle, UeM >Kajkasi ycrapeBilas (poTtorpadusi Ha amepuKaHCKOM u3faHuu. Ho
aMepUKaHCKYH0 00/I0)KKY OCTaBWIM Oe3 M3MeHeHWH, CKa3aB, YTO aMepUKaHCKast
ny6sivKa y>ke UleHTUUIUPYeT ee C CaMOM KHUTOM.

[Togpa3ymeBasnioch Takke, UTO JIFOAM MOKYIAT MO KHUTY U MOTOMY, UTO
BU/IeJIM OT3bIBbI Ha Hee B CITUCKe OecTcesiepoB, HO He YMTAIOT, a TIPOCTO MPSYyT
B IIKa( WM KIaAyT Ha KOQeWHbI CTO/MMK, MOCTaBUB cebe B 3aciyry ee
nipuobpeTeHe, HO He TIPUIOXKUB HU MasIeUInX YCUIUM K TOMY, UTOOBI TIOHSTh
ee. He comHeBaroch, UTO Takoe ciy4aeTcsi, HO, lyMaro, He yaille, YeM C IPYTUMHU
cepbe3HbIMU KHUTaMu, BKtouasi bubmto u Illekcnipa. C Apyroil CTOPOHBI, S
3Hal0, YTO XOTb KTO-TO HaBepHsKa IMpoues ee, MOTOMY UTO KaXK[bIM [eHb
ToJIyuaro KWy MMCeM UM MHOTHe 3a/Ial0T BOMPOCHI U MOAPOOHO KOMMEHTHDPYIOT
MOIO KHUTY, a 3TO CBUJETE/JbCTBYeT O TOM, UTO OHU ee UWTasau, XOTS He BCE B
Hell TOHSMM. MeHsl Jae OCTaHaB/IMBa/lM Ha Y/Wlle He3HaKOMble JIIOAU U
TOBOPW/IY, UYTO KHUTAa UM OUeHb MOHpaBW/Iach. KOHeUHO, MeHst HeTPYJHO y3Harh:
1, MOXKeT ObITh, He CaMbli BBIJJAIOIIUICS aBTOP, HO BHEIIHOCTh BbIZIAeT MeHs
ObicTpee, ueM gpyrux. OjHaKO MO YacTOTe, C KOTOPOW § TOJy4yal0 Takue
KOMIT/TUMEHTHI Ha yiuiie (K 60/bIIOMY CMYII[eHUIO0 MOETO /IeBATHUIETHErO ChIHA),
MOXOXKe, MOXKHO CY[IUTb O COOTHOLIEHWM KYIUBLIUX KHUTY U [e€HCTBUTETBHO
TIPOYUTABIINX ee.

Tereps MeHsI CTIPAIIMBAIOT, UTO s COOMPAKOCH fesaTh Jasbiie. Bpsg mu s
CMOT'y HarucaTh Tpojo/bkeHue «KpaTkoil uctopuu BpeMeHU». A Kak Obl o
Ha3Ban ero? «bosee gnuHHas uctopusi BpemeHu»? «[lo Ty CTOpOHY KOHLA



BpeMeHU»? «CoiH BpeMeHn»?HY Moii areHT npeaoxun MHe fjaTh coraacue Ha
CbeMKy (ubMa 0 Moeit Ku3Hu. Ho y MeHs © MOuX O/IM3KUX He OCTAHeTCS HU
Karyii CaMOyBa)kKeHUsl, ec/id Mbl pa3pelldM akTepaM u3obpakatb Hac. To ke
caMoe, XOTSl U B MeHbllel CTeleHW, MOXXHO CKa3aTb O HaMepeHUM MO3BOJIUTh U
II0MOYb KOMY-TO ONMCaTb MOK U3Hb. KOHEYHO, s He MOry 3anpeTuTb KOMY-
mbo cenatb 3T0 CAaMOCTOSITe/TbHO TIPY YC/IOBHH, UTO TaM He OyZieT K/ieBeThl, HO
s CTaparoCh y/lep)KUBaTh JI0Jiel OT 3TOro, roBopsi, UTo cOOMpParoCh caM HarvcaTb
aBToOuorpacduro. MoxeT ObITh, ¥ Hanuiy. Ho He Toporuitock. ECTh elije MHOTO
Hay4HBIX TIPO06JIeM, KOTOPBIMU S XOUY 3aHSIThCS.



\6. Mos no3unusa

[11]

OTa cTaTbs He O TOM, Bepto /i si B bora. BMecTo 3Toro si 00ObsSICHIO CBOM
TOAX0/, K TIOHUMaHHI0 BcesieHHOM: KaKOBO COCTOSIHWE W 3HaueHue BceoOiieit
TEOpUM, «TeOpUU BcCero». BOT TyT gelicTBUTenbHO ecTh mpobnema. JIvoau,
KOTOpbIe J0/DKHBI U3yuaTh 3TU BOMPOCHI M OTBeUaTh Ha HUX, — GUI0CO(HI — B
OOJILIIMHCTBE CBOEM He WMEIOT [OCTaTOYHOM MaTeMaTh4yeCKod IOATOTOBKH,
yTOObI YTHAaTbCs 3a COBPEMEHHBIMM [IOCTH)KEHUSIMU TeopeTUuecKol (usmku.
Cyl1iecTByeT MOAOTPsI/l, Ha3bIBaeMblii hunocodamu HayKu, KOTOPbIe 0/KHBI Obl
ObITh Oonee TOAKOBaHHBIMU. Ho MHOrMe W3 HUX — HeyaaBliuecs (U3MKY,
KOTOPBIM TI0Ka3a/I0Ch CJUIIKOM TPYAHBIM [JIeJioM pa3pabaTbiBaTb HOBbIE TEOPUH,
Y BMECTO 3TOTr0 OHU MULLYT O pustocopuu ¢prsnku. OHU MO-TIPEXXHEMY CIIOPSIT O
HayuyHbIX TeOpHUSIX Hayaja BeKa U He KacalTCs TMepeioBbIX pyberxeit
COBpeMeHHOM (DH3UKHU.

B03MO)XHO, 51 CJIMIIKOM CypoB K ¢unocodam, HO U OHU CO MHOU ObLIU He
CJIMIIKOM H06e3HbI. Mo Mo/iX0/, OHU Ha3bIBaJd HAUBHBIM U MPOCTOAYIIHEIM, a
MeHS CaMOro — HOMHUHAQJIUCTOM, WHCTPYMEHTA/JMCTOM, [O3UTHUBUCTOM,
peamMcToOM U BCIKMMHU TPOUMMH «HACTaMK». JTO METOJ OMNPOBepPKeHHUs IyTeM
OUEpHEeHUs: eC/Id CMOJKellb HaK/JeWTb Ha MOW MOAXOA SIPJbIK, TO U He HaJo
Jl0OKa3biBaTb, Y€M >K€ OH HEeBepeH, — pa3yMeeTcsi, BCe 3HAIOT (aTajbHYyIO
OILIMOOUHOCTH BCEX ITUX «H3MOBY.

Te, KTO AEeUCTBUTENBHO TPOABUHY/ICS B TeOPeTUUeCKOM (H3UKe, MBIC/SAT
COBCEM He TeMU KaTeropusiMd, UYTO TOCTOSSHHO [Jisi HUX [PUYMbIBAIOT
dunocodsl ¥ ucTopuku Hayku. 1 yBepeH, uTo OWHIITeliHa, [elizeHbOepra u
Iupaka He OeCrOKOW/IO, peajMCThbl OHU WM WHCTPYMEHTaIuCThl. VX 3aboToi
ObLIO JIUIIIB TO, YTO CYII[eCTBOBABIILIME TEOPUU He CTHIKOBAIUCH JIPYT C pyroM. B
TEOPeTUYECKOW (u3vKe /i1 TIPOABWIKEHUS] BIiepeli TOWCK JIOrM4eCcKou
MOC/IeZloBaTe/IbHOCTU  Bcerjja Obul  BakHee, YeM  3KCIlepUMeHTasbHbIe
pe3ynbrarel. MHOrve mpekpacHble TeOpUM OTBeprajuch, TakK KakK He
COT/IaCOBBLIBA/IUCh C HAO/IO/IeHUSIMU, HO 51 He 3Hal0 HU OZIHOM Cepbe3HOM TeopuH,
KOTopasi TIPOZIBUHYy/Iach Obl TOJBKO HAa OCHOBe 3KCriepuMeHTa. Teopusi Bcerza
TIDUXOJUT TIEPBOM, OHA BO3HMKAeT W3 JKeJaHWd II0JIyUYUTb CTPOMHYIO
MaremMaTU4yeCcKyro Mofesb. 3areM [efarTCcs  I[PeArookKeH!s, KOTOpble
npoBepsitoTcsi  HabmopeHnvem.  Eciu  HabmrofeHUsi  COracyroTcst  C
TIPeJTIONOXKEeHHUIMHU, 3TO He JJ0Ka3biBaeT TeOPHI0, HO OHA OCTAeTCs KUTh, UTOObI
c/lesiaTb HOBbIE TIPE/ITI0/IOKeHUs], KOTOpble CHOBA MPOBEPSIFOTCS HAO/TIOIeHUSIMU.



Ecmu HabmofieHus1 BOWAYT B TIPOTUBOpeUHe C TIPE/TIO/IOKEHUSIMU, TeOpUs
OoTBepraeTcs.

TouHee, cuMTaeTCs, YTO BCe MPOUCXOAUT UMEHHO Tak. Ha npaktuke mroau
OUeHb HEOXOTHO PacCTarTCs C TeOpHel, Ha KOTOPYHO MOTPaTWIA MHOTO CUJT U
BpeMeHU. OOBIYHO HAUMHAKOT CTABUThH T10J] COMHEHHE TOUHOCTb Hab/ofieHuH.
Ec/i 3T0 He yJjaeTcsl, TO MBITAOTCS TIOATIPaBUTEL TeopHio B MaHepe ad hoclZ, u
B KOHIle KOHIIOB OHa TipeBpailjaeTcsi B Hekoe Oe300pa3Hoe coopyskeHue. Torja
KTO-HUOy[b TIpeJjiaraeT HOBYH) TeOpHIO, CTPOMHYH0 U eCTeCTBEHHYIO.
[IppumepoM 3TOro0 MOXKeET CJIYyKUTb TIpoBeeHHbld B 1887 romy onbIT
MatikesnibcoHa — Mop/u, KOTOPbIW MOKa3asl, YTO CKOPOCThb CBeTa BCerja OJHa U
Ta ke, Kak Obl HU [BUra/MCh UCTOUHMK CBeTa W Habstozaresib. ITO Ka3anoch
cMelHO. KoHeuHo ke, TOT, KTO [JBWXETCSl HaBCTPeuy CBeTY, JAO/DKEH U3MEPUTh
6OMIBIIYI0 CKOPOCTb, YeM TOT, KTO JBIKETCS B OJHOM HAIpaB/IeHAN CO CBeTOM!
U Bce >xe SKCIepUMEHT T0Ka3as, uto oba HabsofarTesnst U3MepsitoT OJJUHAKOBYHO
CKOpOCTb. B TeueHue mnocjieayroUMx BOCEMHAALATU JieT TakKWe JIIO4W, Kak
Xengpuk JlopeHn u [Dxopmk durypkepans, MbITA/JIMCL COIIACOBATH 3TO
Hab/ro/ieHre ¢ 00ILeNPUHSTHIMU MPeZICTaB/IeHUsIMU O BpeMeHU U MPOCTPaHCTBe.
Onu BeIABUHY/IM ad hoc HeKOTOpble MPeAro/IoKeHus, KakK, HalpuMep, TO, UTO
00BeKTHI, IBUTAsICh C OOJIBIIION CKOPOCThIO, CTAHOBSITCSI KOpOUe, — U BeCh KapKac
(GU3UKY CTan HEeYK/IIOKUM U ypogyuBbiM. B 1905 rogy DWHIITENH NpeajioKul
ropa3fo Oosiee TIpUB/IEKAaTe/NIbHYIO TOYKY 3peHUs, B KOTODOW BpeMsi He
paccMaTpuBa/IOCh KaK HEUTO OT/e/bHOEe U COBEpLIeHHO caMoCTosiTesibHoe. OHO
CJIMBAJioCh C TIPOCTPAHCTBOM B  UeThIpEXMEPHbIM OOBEKT, Ha3bIBaeMblii
MPOCTPAHCTBO-BpeMsl. OWHILNTeWHAa TIpUBeJd K 3TOW MBICJIM He CTOJIbKO
pe3yJibTaThl 3KCIIEPUMEHTOB, CKOJIbKO JKeJlaHWe 3aCTaBUTh JIBeé YaCTU TeOpuHr
CJIUTBCSE B TapMOHWYHOe Iiejioe. DTUMU [BYMSI 4YacTsIMU ObUIM 3aKOHBI,
yIPaBJISIOLLMe 3/IeKTPUYeCKUM Y MarHUTHBIM TOJISIMH, U 3aKOHBI, YTIPABJISIOLLHEe
[IBIDKEHUEM TeJl.

He aymaro, uro JDUHIITeMH WM KTo-mmbo eme B 1905 roay co3HaBas,
KaKOW TIPOCTOW M CTPOWMHOM OKasajach 3Ta HOBas TeOPUs OTHOCHUTEJIbHOCTU.
OHa MOJHOCTBIO TepeBepHy/a Halle TOHMMaHWe TPOCTPaHCTBA UM BPEMEHHM.
OTOT TIpUMEp XOpOIL0 WIIKCTPUPYeT, KaK TPYAHO ObITh peajucToM B
¢unocopuu Hayku: Bellb TO, UTO Mbl CUMTaeM peajbHOCTbIO, BO MHOIOM
o0yC/IOBNIeHO UCToMb3yeMolt Hamu Teopuei. S yBepeH, uto JlopeHi| u
duiypkepans cuutand cebs peasyMcTaMu, WHTEPIIPETHUPYSl SKCIIEPUMEHT CO
CKODOCTBIO CBeTa B TepPMUHAaX HBIOTOHOBCKMX uJeli 00 abcosoTHOM
npocTpaHcTBe U abcosmorHOM BpemeHW. Kazanoch, uUTO 3TU  TIOHSTUS
MPOCTPAHCTBA W BpPEMEHM OTBEUarT 37paBOMY CMBICTY U peasbHOCTH. Ho
Terepb Te, KTO 3HAKOM C TeOpreld OTHOCUTEeTbHOCTH, — a UX BCe ellle Iyrarorje



MaJI0 — UMEIOT HEeCKOJIbKO WMHOW B3MJIsifi. Mbl [JOJKHBI pacCKasbIBaTh JIFOASIM O
COBPEMEHHOM TIOHMMaHUW TaKUX OCHOBOMOJIATAlOI[MX KOHLEMIUK, Kak
TPOCTPAHCTBO U BPEMSI.

Ecnu TO, 4TO cunTaTh peasbHbIM, 3aBUCHT OT Hallled TeOpHH, KaK >Ke MbI
MOJKeM C/ieJiaTh peasibHOCTh OCHOBOM Haiielt ¢unocoduu? 1 6b1 Ha3Ban cebs
peamMcToM B TOM CMBbIC/Ie, YTO MPU3HAK CyIlleCTBOBaHWe BHe Hac BceneHHOM,
OKUJAIOLLEeW, KOTJa ee WCCAeAYHT W MOoWMyT. A cudraro, 4TO TIO3ULUSA
COJIUTICUCTA — SIKOOBI BCe Cylljee eCTh Hallle BooOpa)keHHe — 3TO TycTasi TpaTa
BpeMeHU. HUKTO He JeHCTByeT, omMpascCh Ha TaKyl TOUKy 3peHus. Ho 06e3
KaKOK-/1M00 Teopuu Mbl He MOKEM BBIZIEJIUTh, UTO Ke BO BceyieHHOM peasbHO.
[TosTOMy s NPUHMMAKO TOUKY 3peHMs], Ha3BaHHYIO MPOCTOAYILIHOW W HaWBHOM,
yTO (PU3nUecKasi TeOpUsi — 3TO MPOCTO MaTeMaTHyecKasi Mojie/ib, UCII0/Ib3yemast
HaMHU [l OMMCAHWS pe3y/bTaToB HaOsomeHn. Teopus SIBASIETCS XOPOIIeH,
ec/ii Mofiesib U3SIIIIHA, eC/Id OHa OMMChIBaeT OOMbINON Kacc HabsofeHud u
TIpe/iCKa3bIBaeT pe3y/lbTaThl HOBLIX HabmomeHuid. B mNpoTHMBHOM cilydyae He
MMeeT CMbIC/Ia CIpallvBaTh, COOTBETCTBYET JIA TEOPUSI peaslbHOCTH, TaK KaK Mbl
3HaeM, UTO peajlbHOCTb 3aBUCUT OT TeopuH. [1ofjl0OHBIM B3I/siA Ha Hay4yHbIe
TeOpHH, BOSMOXKHO, Zie/laeT MeHsI UHCTPYMEHTA/IMCTOM WJ/TU MO3UTUBUCTOM — KaK
s y)Ke TOBODWJ/, MeHsI Ha3blBa/d M TaK U TakK. Ye/loBeK, Ha3BaBIIUM MEHS
MO3UTHUBUCTOM, TIOIIeN Jajblile: OH J00aBWI, UYTO BCEM W3BECTHO, KakK
MO3UTHMBU3M yCTapes, — elle OJWH C/lydyau ONpPOBEpP’KEeHUs MyTeM HaK/IeHuBaHUS
ApAbIKa. MoXKeT ObITh, OH ZIEMCTBUTEBHO YCTapea B TOM, UTO ObUIO IMTyHKTUKOM
VHTEeJ/JIEKTYa/IOB BUEpAIlIHero /IHs, HO TOMY, KTO WIIET HOBbIe 3aKOHbI U HOBbIE
MeTO/bl OnMCcaHusl BcenieHHOM, 3Ta ouepueHHasi MHOW TTO3UTUBUCTCKAS MO3ULIUS
Tpe/ICTaB/IsIeTCd eQUHCTBEHHO BO3MOXKHOM. Hexopomo ame/ummpoBarh K
peasibHOCTH, KOrZld y HaC HeT He3aBUCMMOW OT MOJEeIW KOHLIEMIUU 3TOU
peabHOCTH.

[lo moeMy MHeHHIO, HeBbICKa3aHHasi Bepa B HE3aBUCHMYK) OT MOZEIM
peanbHOCTb W SBJ/ISAETCS TYOMHHOM TPUUMHON TeX TPYAHOCTEeH, C KOTOPBIMU
dbunocodbl HAyKW CTAJKUBAIOTCS TIPM M3yYeHUM KBAaHTOBOM MeXaHUKU U
MpUHLUIA  HeoripeZeeHHOCTH.  CylllecTByeT 3HAMEHUTBIM  MbIC/IEHHBIM
5KCIEepUMEHT, Ha3biBaeMbld «KOIIKOM [lIpénunrepa». Kollky momemnjamT B
3arevaTtaHHbIv UK. Ha UK HaripaB/ieHa MyllKa, KOTOpasi BLICTPE/IUT, eCJId
paJilMOaKTUBHBIM HYK/IWUJA Ppacrajercs. BepositHocTe 3Toro 50 TMpOLIEHTOB
(cerofHsi HUKTO He TIOCMEET TMPEe/IIO0KUTh TaKyHO Belllb JaXKe [Jisi MbICJIEHHOTO
SKCIepuMeHTa, HO BO BpemeHa IlIpéauHrepa HUWKTO He CJibllal O TMpaBax
JKAUBOTHBIX).

Eciy OTKpOIOT SIMK, TO 0OHapy»kaT KOIIKY >KUBOW Wi meptBoii. Ho 110
TOTO, KaK €r0 OTKPOIOT, KBAHTOBOE COCTOSIHHE KOIITKUA OyZIeT CMeChI0 COCTOSTHUS



MEepTBOM KOIIKHA C COCTOSIHMEM >XUBOM. duiocodaM HayKu OueHb TPYAHO
poryctTuth 3T0. Kolllka He MO)KeT ObITh HAaroJOBUHY 3acTpesieHHOW, a
HaroJIOBUHY He3aCTpeJleHHOM, KaK Heslb3sl ObITh HAro/JIoBUHY OepeMeHHOW. JTa
TPYZHOCTb BO3HUKAeT OTTOrO, YTO OHM KOCBEHHO TIOJIb3YIOTCS KJ/IaCCHYeCKOU
KOHLIeTI[Mel peasbHOCTH, TJe 0OBeKT MMeeT OMpe/ie/IieHHYI0 U eJUHCTBEHHYIO
npeabicToputo. Ho Bech (POKyC B TOM, UTO y KBAaHTOBOM MeXaHWKHU JpPYyrou
B3IV, Ha peanbHOCTh. CoOmIacHO eMy, OOBEKT HMeeT He eJIUHCTBEeHHYHO
TIPeJIbICTOPHIO, HO BCEe BO3MOXKHbIE TIPeJLICTOPHU. B OOJBIIMHCTBE Cly4yaeB
BEPOATHOCTb KAKOW-TO OJHOW TMpeAbICTOPUMA OTMEHSIETCSI BePOSITHOCTBIO
HECKOJIbKO WHOW MpeAbICTOPUM, HO B OIpeJe/ieHHbIX C/Iy4asiXx BepOSTHOCTH
COCeIHUX MPeAbICTOPUNM yCWIMBAIOT ApYr Apyra. VI ofHy M3 3TUX yCU/IeHHBIX
TIPeJIbICTOPUI Mbl BUZMM KaK MPeAbICTOPUI0 00BbeKTa.

B cnyuae c komkou LIpéauHrepa ABe BO3MOXKHbIe MPEAbICTOPUUN YCUTUIH
Apyr npyra. B omHOl KOLIKy 3acTpe/iv/iv, a B ApPYyrodl OHa ocTanach »KvBa. B
KBAaHTOBOM Teopuu 00e BO3MOXXHOCTA MOTYT CYI[eCTBOBaTh BMmecTe. Ho
HeKoTopble (hunocodbl COMBAIOTCS C TOJIKY, MTOCKOIBKY KOCBEHHO TIPe/TIo/arator,
YTO KOLLIKA MOXKeT UMETb TOJIbKO OZIHY MPeJbICTOPHUIO.

[Tpupofia BpeMeHU — ellje OAUH NpuMep 0061acTy, Tae Gusnueckas Teopus
orpe/iesisieT Hallly KOHLIEMLIUIO peajbHOCTU. [IpUHATO cuMTaTh OUEBUHBIM, UTO
BpeMsi TeueT BCerJa, He3aBHCHMMO OT TOrO, YTO TPOUCXOAUT; HO Teopus
OTHOCHUTENIbHOCTH, COE[MHSIA BpPeMSI U TPOCTPAHCTBO, TOBOPUT, UTO U TO U
Jpyroe MOXXeT UCKPUBJIATbCS WK lepopMUpOBaThcsi Matepueit BeenenHoit. Tak
YTO Hallle BOCIIPUSITHE TPUPOAbI BpeMEeHU U3MEHW/I0Ch: PaHbllle CUUTaN0Ch, UYTO
OHO He3aBUCUMO OT BcesileHHOM, a Ternepb CUUTAeTCsl, YTO OHO et POPMUPYETCS.
M Torga CTAaHOBUTCSI BO3MOXKHBIM TOHSAThb, UTO BpeMsi [0 KaKOro-To
oripefie/IeHHOTO MOMeHTa ObIZI0 TIPOCTO He OTMpefiesieHo; eC/IU JBUHYTHCS BO
BpEMeHU BCIISITh, TO MOXKHO HATOJIKHYTbCSI Ha HeIpeofonuMbiii Oapbep —
CUHTY/ISIPHOCTh, 3a KOTOPYHO He 3aiiTh. B Takom ciydyae umesio Obl CMBICT
CIPOCUTB, UTO Mpou3Besio bosbiioit B3peiB. Eciu Mbl rOBOpHMM O TIPUUMHHOCTH,
3TO HeSIBHO ToJpa3yMeBaeT, 4To 40 bosbiiioro B3pbiBa CUHTY/ISPHOCTH UYTO-TO
O6buio. Ho kak Ham W3BeCTHO YKe [ABajlaTh TsATh JieT, oOijasi Teopus
OTHOCUTEJTbHOCTA DWHINTeHa TOBOPUT, UTO BpeMs [JO/DKHO ObLIO HAuyaThCs C
CUHTY/IIPHOCTH TSITHaZLaTh MWIIMApO0B jeT Has3aZ. OpHako ¢unocodsl He
TIOAXBaTWIN 3Ty ujeto. VMIX Bce elrle 3a00TAT OCHOBbI KBAaHTOBOW MeXaHWKW,
3a/I0)KEHHbIe I1eCTbAECIT MATh JieT Ha3a[. OHU He TIOHUMAOT, UTO MepefoBOu
Kpali (JM3UKHU TIPOABUHYJICS AaJiblie.

Eiije xy>ke 06CTOUT Jie/I0 ¢ MaTeMaThueCKUM MOHSITHEM MHUMOTO BpeMeHH,
C moMoIIblo KoToporo [kumM XapTa U s TpeArnonoXwid, 4to BceneHHas,
BO3MO)KHO, He MMeeT Hauajia M KOHIa. 3a C/ioBa 0 MHMMOM BpeMeHH Ha MeHsI



SpOCTHO Habpocuncs onuH ¢uiocod Hayku. «Kak MokeT Maremaruyeckasi
XUTPOCTh BpOZIe MHUMOTO BpeMeHU UMeThb UTO-TO 00Ilee C peasibHOU
BceneHHoi!» — BOCKIMKHY/n1 OH. [lymato, 3TOoT ¢umocod mnepemnyran
MaTemMaThUueCKue TepPMUHbI «BEIeCTBEHHOE UHCI0» U «MHUMOE YHUCIO0» C
COOTBETCTBYIOIIIUMM CJIOBAMH, KOTOpble MbI MCIIO/b3yeM B TOBCEJIHEBHOU
JKU3HU. DTO TOJIBKO W/UIFOCTPUPYET MOIO TOUKY 3pEHHs: KaK MOYKEM Mbl 3HATh,
YTO TaKoe peajibHOe, He3aBUCHUMO OT TeOPUU WK MOJe/H, TPU MOMOILU KOTOPO
MBI 3TO UHTEPIIpETUPYEM?

S Bocmnonb30Bascs mpUMepaMy M3 TEOPUM OTHOCUTENBHOCTA M KBaHTOBOM
MeXaHUKH, UT0ObI MOKa3aTh MpobeMbl, C KOTOPBIMU MbI CTa/IKUBaeMCsl, TbITasiCh
ocMbIcUTh BceneHHyto. M Ha caMoMm iejie He Ba)kKHO, pa3bupaeTech Jid Bbl B
TEeOPHH OTHOCUTETbHOCTU U KBAHTOBOW MEXaHUKE WX HeT U /la’Ke BePHbI /I 3TU
Teopud. Hajeroch, s TIPOAEMOHCTPHPOBAJ, UYTO TOJILKO HEUTO BPOJie TaKOro
MO3WTHUBUCTCKOTO MOAXO0AA, KOT/la TeOpPHUsl paCCMaTpPUBaeTCsl Kak MO/le/Tb, MOXKeT
MOMOYb TOHSITh BceneHHyr0 — MO KpaiiHell Mepe, (u3MKaM-TeopeTHKam. 1
MOJIOH HaJieX[, 4YTO Mbl HaiiieM CTPOWHYI0O Y HENpPOTUBOPEUUBYIO MO[e/b,
OTMChIBaKOIIYI0 BCE BO BceneHHoM, U Torja 310 OyzleT UCTUHHBIM TpuUyMdom
yejioBeYeCTBa.



7. BujieH 11 KOHell TeopeTu4ecKou (pusuke?

[13]

Ha 3Tux cTpaHuiiax s Xouy 0OCYyAuUTh BOMPOC, MOXKET JIM KOHEeUHasl 1e/Tb
TeopeTUueCKo (U3uKu ObITb JOCTUTHYTA B He CTOJIb OTJa/ieHHOM Oyayiiem —
CKakeM, K KOHITy XX cTosietus. [1oJ 35TUM 51 IOHUMar0 BO3MOKHOCTb MTOCTPOUTD
TIOJTHYI0, TADMOHUYHYIO U BCeoOIyl0 Teoputo (U3NUYeCKUX B3auMOjeNCTBUMH,
KoTopasi omucana Obl BCe [JOCTyIHbie HaM HabOstofeHus. KoHeUHO, B TaKUX
TIPe/ITIO/IOKEHUSIX HY)KHO OBITH OUeHb OCTOPOXKHBIM. MBI yoKe 10 KpaiiHel Mepe
JBOKIBI yMaad, UTO HAXOJWMCSI Ha TpaHW OKOHUaTeJbHOTO MOCTpoeHUs. B
Hayajie BeKa BepU/I0Ch, UTO BCe MOXKHO TOHSTb B TepMHHAX HeNpepbIBHOM
MeXaHUKH, HY)KHO TOJTbKO M3MepUTb HeKOTopble KO3((UILIMEeHThI: YIPYrocCTh,
BSA3KOCTb, MPOBOJUMOCTb U T. . DTH HaAEX/bl ObLIM pa30UTBI OTKPHITHEM
KBaHTOBOW MeXaHUKHU U CTpoeHus aToMa. B aBaziiaThix rogax Makc BopH cka3an
IpyIilie yuyeHbIX, MpuexaBlMX B ['éTTuHreH: «®usnka, Kak Mbl Telepb
TIOHUMaeM, uepe3 To/jirofia OyzeT McuepriaHa». DTO TPOM30IIUIO BCKOpe ToCiie
oTkpbiTusi [Tonem [lyvpakom, TipeAbIyIUM TI/1aBOW JIFOKACOBCKOW Kadeaphl,
ypaBHEeHUs], OMNUCHIBAIOIIEr0 T[OBeJieHue 3jeKTpoHa. Ilpexrnosaranu, 4To
aHaJIOTMYHOEe ypaBHEHMWE [I0/DKHO CYLeCTBOBaTh M i MPOTOHA — BTOPOU U3
JIByX M3BECTHBIX Torja yacTull. OJJHaKO OTKpbITMe HeWTpOHa U s/IepPHBbIX CUJI
pasBesifio 3TU HaJeX[bl. Terepb Mbl 3HaeM, UTO HU TPOTOH, HU HEWTPOH He
SIBJISIFOTCS 37IeMEHTapHbIMH, a COCTOSIT U3 ellle MeHbIIMX YacTull. TeM He MeHee
3a TOC/eJHUe TOJbl Mbl JOCTUITIM OOMBILIOTO MpPOTpecca, W, Kak s TOKaxKy
Janblile, eCTb HEKOTOPble OCHOBAHUS [1Jisi OCTOPOXKHOTO ONTUMU3Ma: Mbl MOXKEM
CO3/aTh TIOJIHYK0 TEOpHUIO0 elle NP >KU3HU TeX, KTO Celuac 4uTaeT 3TU
CTpaHUILIbI.

Ho pake ecsii Mbl U IOCTUTHEM TO/THOW TEOPUM, Mbl HE CMOYKEM [1eTa/IbHO
rpe/icka3aTb HHUYero, KpoMme IIPOCTeHIIMX CcuTyaluid. Hampumep, HaM yxke
13BeCTHO, KakK (pu3nuecKre 3aKOHbI YTPaB/SIOT TeM, C UeM MbI CTa/JIKMBaeMcCs B
MoBCceHEBHOW >ku3HU. Kak ompeznenun cam [Iupak, ero ypaBHeHHWe CTajio
OCHOBOM «Iyist 60/bIie yacT GU3UKU U J1s1 Bcelt xumumn». OTHaKO MbI MOYKEM
PeLLUTb 3TO YpaBHEHUE TO/IbKO [ijIsi O4eHb TIPOCTOM CHCTEeMBI — aTOMa BOJ0PO/a,
COCTOSIIL[ET0 U3 OJHOTO TIPOTOHA U OJHOTO 3jieKTpoHa. [Iyis Gosee CIOXKHBIX
aTOMOB C GO/BIIAM YHCIOM 371€KTPOHOB, He TOBOPS YK O MOJeKylaxX W3
HECKOJIbKUX siIep, HaM OcCTaeTcs IpuOeraTtb K alllIpOKCHUMAIUsIM M
VHTYUTHUBHBIM [lOrafiIkaM COMHHUTE/IbHOW Haj/le)KHOCTU. [/ MaKpOCKOMUUeCKUX

CUCTEM, COCTOAIIMX, HAITpUMED, U3 1023 HaCTHUll, HaM IIpUXOIUTCA HpI/I6EI"aTb K



CTaTUCTUUECKUM MeTO/laM, M Mbl BBIHY)K/IEHbI PacCTaTbCsi CO CBOHMMU
TIPUTSI3aHUSIMA Ha TOUHOE peIlleHWe ypaBHeHWs. XOTS B TIPUHIMIIE HaM
W3BECTHBI YpaBHEHUs], YIIPaB/ISIOI[He BCeMH OMOIOriueCKUMHM TTPOLIeCCAMU, MBI
HE MOXKEeM CBeCTH WUCC/IefloBaHUe YesIOBeUeCKoro TIOBe/leHUsI K OTpaciu
TIPUK/IaIHON MaTeMaTHKH.

Yro ke Mbl Ha3Ba/u Obl BceoOIrielt pusnueckou Teopueit? Harm rmomnbsITKy
CMOJIeNTMPOBaTh (PU3NUECKYI0 peaslbHOCTb, KakK ITPaBH/IO, COCTOST U3 [IBYX
yacTe. OTO a) MHOXXECTBO UYaCTHBIX 3aKOHOB, KOTOPBIM TOJUHHSIIOTCS
pa3nuuHble (U3NUeCKHe BeJWYHHBI, U 0) MHOKECTBO TPaHHUYHBIX YCIOBHH,
KOTOpble COOOI[al0T HaM O COCTOSIHUM HEKOTOpbIX obnacreii BceneHHOU B
oripezie/ieHHOe BpeMsi U 0 Tex 3(deKTax, KOTOpble pacrpOCTPaHSIIOTCS 3aTeM B
Hee U3 3TUX 00sacTeil.

MHorue 3assBUM Obl, UTO pOJIb HAYKH OTPaHUYMBAETCS TIEPBOM YaCThIO U,
Korjla MbI TIOYUYMM TIOJIHBIM HAOOp 4YacTHBIX (HU3MUECKHUX 3aKOHOB,
TeopeTHuecKas h13MKa JOCTUTHET CBOoel 1ie/id. Borpoc 0 Haua/bHBIX YCIOBUSX
nnsi BceneHHodl oHM OTHecid Obl K oOmactd MeTadbW3WKA WA PeJIATHH.
HekoropbiM 06pa3oM 3TO TOXOXKe Ha TO, KaK B TPe)KHHEe BeKa MpeIsiTCTBOBA/IN
Hay4YHbIM W3bICKAHUSIM, TOBOPsI, UTO BCe MPHUPOJHbBIE sB/IeHUs — AesHUs bora u
He CJiefiyeT BBIACHATb WX TIPUUMHBL. JlyMar0, 4YTO Hada/bHbIEe YC/IOBUS
BcesleHHOM — Takol ke TOAXO/AIIUN MpeaMeT /sl HayuHbIX WCC/IeJOBaHUMN U
TeopHuid, KaKk U YacTHbIe (hU3HUecKHe 3aKOHbI. MbI He TMOTy4YHM 3aBepIlieHHOU
TEeOpHH, T0OKa He CMOXKeM uero-to Oosiblllero, 4em TIPOCTO CKa3aTh: «Bemu
TaKOBbI, KAKOBBI OHU €CThb, TIOTOMY UTO OHM ObUIM TaKMMH, KAKUMU OBLITN».

Bormpoc 00 yHHUKa/IbHOCTH Haua/bHBIX YC/IOBHM TECHO CBSI3aH C BOTIPOCOM
O TMPOM3BOMBHOCTU YaCTHBIX (PM3NUECKMX 3aKOHOB: HeJb3sl CUUTAThb TEOPHUIO
3aBepIIIeHHOM, eCJTH OHA COJIEPXKUT Psif] Pery/MpPyeMbIX TTapaMeTpPOB U T03BOJISIET
TIO/ITOHSATh KOHCTAHThI, KOTOPLIM MO)KHO 3aZlaBaTh ITPOM3BOJIbHBIE 3HaueHUs. B
JeNCTBUTENTLHOCTH, TIOXOXKe, HU Haua/lbHble YC/IOBHS, HU 3HaUeHHs ITapaMeTpOB
B TEOPUH He SIBJISIIOTCS MIPOM3BO/ILHBIMU, a KAKUM-TO 00pa30M OUeHb TIaTebHO
BbIOMPAIOTCS WM YCTaHaBIUBAKOTCs. Haripumep, eciu pa3Huila MacC MPOTOHA U
HelTpoHa He Oblsla Obl MpUMEpHO BABOe OObllle MacChl 3/1€KTPOHA, He
TIOJTyYUJIOCH ObI OKOJIO [IBYX COTEH CTAaOWU/IbHBIX HYK/THOB, U3 KOTOPBIX CO37IaHbI
BCe 3JIEMEHTHI, SBJIAIOMIMEe COO0H OCHOBY XMMUU M OHO/IOTMM. AHAIOTHUHO,
eciu Obl TpaBUTAI[MOHHAsi Macca TIPOTOHA 3HAUUTETBHO OT/IMYasach OT
JeHCTBUTETbHOM, He TIO/TyYU/IOCh ObI 3Be3/], B KOTOPBIX 3TU HYK/IU/IbI MOIIN Obl
CTPOUTLCS, a ec/ii Obl Haua/bHOE pacimpeHyve BceseHHOHN ObIZIO UyTh MEHbIIIe
UMM 4yTh OoJibllle, OHAa OBbI CXJIOMHY/IACh O TOrO, KaK 3TH 3Be37ibl CMOIJIH
Pa3BUTLCS, WM pasjieTesiacb Obl Tak OBICTPO, UTO 3Be3/bl HHUKOTJa ObI He
c(hopMHUpOBAKCh 3a CUET I'PaBUTALIMOHHOM KOH/IeHCAI[HH.



B camoMm pfiesie, HEKOTOpPbIe JIFOAW AOIIIM [0 TOTO, UTOOBI BO3BECTH 3TH
OrpaHMYeHUs] Ha Hauva/ibHbIe YCJIOBUS U TlapaMeTpbl B MPUHIIUI, B aHTPOITHbIN
TIPUHLIWII, KOTOPbIA MOXKHO W3J/IOKHTh TaK: «BeIy TakoBbl, KAKOBbI OHU €CTh,
MIOTOMY UTO MbI cCyiiecTByeM». CoIJIaCHO OAHOW BepPCHH 3TOT0 MPHHIIUIIA,
CYII[eCTBYeT MHOKECTBO [JIPYTHX, OTAEeNbHBIX BCEJIEHHbIX C JIPYTUMH
3HaUeHUsIMU (DU3MYECKHUX TlapaMeTpPOB W APYTMMM HaualbHBIMHM YC/IOBHUSIMHU.
BO/MBIIMHCTBO 3THX BCE/JIEHHBIX He 00ecreurBarOT yC/IOBUM Ui Pa3BUTHS
CIIOKHBIX CTPYKTYP, HY)KHBIX [I/I1 BOSHUKHOBEHHSI pa3yMHOU >KU3HHU. TO/IBKO B
HEKOTOPBIX U3 HUX, TaM, I7le YCIOBUS U TlapaMeTphbl CXOXKH C Hallled BceeHHOM,
BO3MO)KHO BO3HUKHOBEHHE Pa3yMHOH >XM3HU, KOTOpask MOKET 3a/jaTh BOMPOC:
«[Touemy BceneHHasi TakoBa, Kakoii Mbl ee HaOmomaem?» OTBeT, KOHEUHO Ke,
COCTOUT B TOM, UTO eciii Obl OHa Obla WHOM, TO HeKoMy ObUIO ObI M 3a7aTh
BOTIPOC.

OTOT aHTPOMHBIA MPUHLMUIT JlaéT HEKOTOpoe OObsICHEeHHWe MHOTHUX
3aMeuaTe/IbHbIX UHC/OBBIX COOTHOIIIEHWM, KOTOpble HabOMI0#aloTCs MeXay
3HAUeHUSIMH Ppa3/IMuHbIX (HU3MUeCcKUX TapamMeTpoB. OfHAKO OCTaeTCsl HeKast
HEeY/IOB/IETBOPEHHOCTh — HeNb3s M30aBUTbCS OT UYBCTBa, UTO ecCTh Oosee
rnybokoe o6bsicHeHne. OH Takke He yuMThbIBaeT Bce 00sacTu BcesmeHHOM.
Hampumep, ConHeuHasi CHCTeMa HECOMHEHHO SIBASeTCS HeoOXOAUMbIM
yC/IOBHEM HaIllero CyIlleCTBOBaHMs, TaK e KaK M paHHHE IT0KOJIeHUs
OMDKaMIIX ~ 3Be3ll, B KOTOPBbIX MyTeM SZIEPHOTO CHHTe3a CMOIVIH
c(hopMHUpOBAThCS TSDKeJIbIe 3/1eMeHTHI. Jlayke BO3MOXKHO, UTO TTOTpeboBaiach BCs
Hama ['amaktvka. Ho He BHAHO HUKAaKOM HeOOXOAMMOCTH B CYIlleCTBOBAHHWH
KaKuX-1M00 JIPyruX rajakTyK, He TOBOPS YK O TéX MU/IJIMOHAX MU/IJTMOHOB, UTO
Mbl BUIUM Oojiee-MeHee paBHOMEPHO pa3bpOCaHHBIMM I10 BCeH [IOCTYMHHOMU
HaOmozeHnio BceneHHOW. DTa MaKpOCKOIAUecKas OJHOPOJHOCTh BceneHHOM
OueHb MeIllaeT TOBEepUTb, UTO CTpPOeHWe BceneHHOW orpejensieTcss 4eM-TO
TaKUM TiepudepUiiHbIM, KaK CJI0)KHbIE MOJIEKY/ISIPHbIE CTPYKTYPhbl Ha OJHOM W3
MasbIX TIJIaHEeT, BPAIaloIIUXCs BOKPYT CaMOli OOBIYHOW 3Be3/bl Ha OKpauHax
JIOBOJTbHO 3aypsiJTHOM CMTUPATIbHOM Ta/laKTUKU.

Ecmu Mbl He cobupaemcsi 0OpaTUTBCS K aHTPOMHOMY TIPUHLIMIY, Ham
HY)KHO Kak-TO 00OOIIUTh TeopHio, 4TOOBbI yYecThb HauajbHbIe YCIOBUS
BceleHHOM M 3HauUeHHs pa3/IMUHbIX (H3nuecKuX rmapaMmeTpoB. OTHAKO CIIUIITKOM
TPYZIHO TMPHAYMaTh 3aBepIleHHYH0 TEeOPHI0 BCero cpasy (BIIpoYeM, ITOXOXKe,
HEKOTOPBIX 3TO He OCTaHaB/MBaeT — s MOJyuaro IO TouTe ABe-TpU Bceobiiue
TeOpHH B Hezle/t0). BMecTo 3TOro Mbl HIlleM YacTHbIE TeOPUU, KOTOPbIE OIMUIITYT
CUTYalL[[H, T7ie HEKOTOpble B3aUMO/IEMCTBUSI MOYKHO OCTaBUTh 0e3 BHUMAaHUS WU
KaKMM-TO TIPOCTBIM CrocoboM anmpoKcHMUpoBaThb. CHauara Mbl JeUM
MaTepuaibHOe Coiep>KuMoe BceleHHOM Ha /iBe YaCTH: BellleCTBeHHbIe UaCTHIbI,



TaKye KaK KBapKW, 3JIEKTPOHbI, MIOOHBI U T. I1., U B3aUMO/JIEUCTBUSI, TaKWe KakK
rpaBuUTalus, DdJIGKTPOMarHeTus™M U 1mpodee. BelecTBeHHble  YaCTHULIBI
OTUCBIBAIOTCS TIOJIAMU C TTOJIYLIe/IbIM CITUHOM U NOAUUHAOTCA npuHUuny [laynu,
KOTOpBIN He J0IyCKaeT, YTOObI XOTs1 OblI /[Be TaKHe TOXKIEeCTBEHHbIE UaCTHUI[bI
ObLIM B OIHOM COCTOSIHUU. BOT roueMy TBep/ible Tejla He CKUMArOTCSl B TOUKY U
He WCITyCKaloT Jyud B 6eCKOHEUHOCTh. BelllecTBeHHbIe UaCTHI[bI 1€/ISITCS Ha J[Be
IPYNIbL: aJIpOHbBI, COCTOSIIME U3 KBAPKOB, U JIENTOHBI, BK/IIOUAOIIMe B Ccebs BCe
OCTa/bHOe.

B3avMogpeiicTBYs (peHOMEHO/IOTUUeCKU [IeIITCS Ha ueTbipe KaTeropuu. B
Topsi/Ike yObIBaHUSI CH/IbI OHM TaKOBbI: CUJIbHBIE SiZIepHble B3auUMO/eHCTBUS,
OTHOCSILLIYECS TOMbKO K a/IpOHaM; 3JIeKTPOMarHeTu3M, B3auMOIEUCTBYIOIIUM C
3apsDKeHHBIMU ~ aIpOHAMH U JIETITOHAMH;  CjlaOble  siiepHble  CHUJIBI,
B3aWMO/IEUCTBYIOIIIiE CO BCEMHU a[IpOHAaMU MW JIENTOHAaMH; U, HaKOHell,
rpaBuTalusi — camasi cabasi, B3auMoZleiiCTBYtoIIas co BceM. B3aumogeicTBus
TPeCTaB/IAI0TCA MOJSIMU C LeJIOYMC/IeHHBIM CIIMHOM, He MOAYUHSIOLIUMUCS
nipuHumny [layny. OTo 03HayaeT, UTO OHU MOTYT UMETb MHOTO YaCTUL| B OHOM
A TOM e COCTogHUM. B c/iyyae »3jieKTpomMarHeT¥smMa U TpaBUTALIUU
B3aWMO/IEUCTBYS, KpOME BCET0 TIPOYero, SB/SIOTCS [a/IbHOJEeUCTBYIOIUMU, TO
eCTb TIOJIsl, TIPOM3Be/leHHble OOMBIIMM UHMC/IOM MaTepHabHBIX YaCTHII,
CK/Ia/IbIBAIOTCSI BCe BMeCTe W 00pa3yloT Tojie, KOTOpOe MOKHO BBISIBUTH Ha
MaKpOCKOITMUeCKOM YpoBHe. 1o 3TOM MpUuvHe OHM OKa3aluChb MEPBBIMU, /IS
KOTOpbIX ObuTM pa3paboranbl Teopun: HpitoToHomMm B XVII Beke — 3akoH
BCeMUPHOIro TaroteHuss — W MakcBesusiom B XIX Beke — Teopus
y/eKTpomartHetyisma. OIHaKO 3T TeOPUY B OCHOBHOM He COBMel|a/IuCh, [IOTOMY
yto HproTOHOBa Teopusi ObIa MHBAapUAHTHA, €C/IM BCeM CUCTeMe TpH7aBaach
nmobast MoCTosIHHAs CKOPOCTh, B TO BpeMsi Kak Teopusi MakcBessia omnpefiesisiia
0coOyr0 CKOpPOCTb — CKOPOCTh CBeTa. [lofi KOHel] OKa3anoch, uTo HbHOTOHOBY
TEOPHI0 TpaBUTALMM HY)KHO W3MEHUTh, UTOObI COCTBHIKOBaTb e€e C
VHBapUaHTHBIMUA CBOMCTBaMM Teopurd MakcBesia. JTo cjienana oOirjasi Teopus
OTHOCHTEeNBLHOCTU DUHINITeMHa, chopmynrpoBaHHasi B 1915 rogy.

OOmiass Teopuss OTHOCHUTENBHOCTH, OIMCHIBAIOIASl TpaBUTALIUIO, U
MakcBe/ioBa  Teopusi  3/eKTpOMarHeTusMa ObUIM  Tak  Ha3biBaeMbIMHU
K/IaCCUYeCKUMHU TeOPUsIMHU, TO eCTb UMeJIU Ie/i0 C BeJIMYMHAMU, KOTOpPble MOIJIU
HeNpepbIBHO U3MEHATHCS U, M0 KpaliHeW Mepe B MPUHIIYITE, MOT/IU U3MEePSTHCS C
MPOM3BOJIBHOM TOYHOCThIO. O/IHAKO KOT[a MOMbITA/IMCh MNPUMEHUTh TaKUe
TEOpUU IJisi TIOCTPOeHUsI MOJle/IM aToMa, BO3HHK/IA Tipobsiema. OBGHApyXUIocCh,
YTO AaTOM COCTOMT U3 MaJIeHbKOIO ITOJIOKUTE/IbHO 3apsDKeHHOro — ffpa,
OKDY>KeHHOTO 00/IakOM OTpUI|aTe/TbHO 3apsDKeHHBIX 3/1IeKTPOHOB. EcTecTBeHHO
ObIZIO JOMYCTHUTBL, UTO 3/EKTPOHBLI BPAIlalOTCS 110 OpOMTaM BOKPYT sifipa, Kak



3emsisi BOKpyr CosHija. Ho knaccuueckasi Teopusi yTBepsk/asa, UTo 3/€KTPOHbI
JOJDKHBI M37TyuaTh 3/€KTPOMarHUTHbIE BOMHBL. OTH BOMHBI 3a0Wpasu  Obl
9HEpruio, 0TYero 3/1eKTPOHbI JO/DKHBI ObLTH T10 CITUPaI TIPUOIKATLCSA K SIIPY,
TIPUBO/IS K CXKaTHIO aToMa.

Ota mnpobsema Obuta pellleHa O7arozapsi HECOMHEHHO BedvakIiemMy
JOCTWD>KEHUIO TeopeTHueckod ¢u3nku XX BeKa: 0A30BbIM TTOCTY/IAaTOM SIBHJICS
TIPUHIUI ~ HeorpezieneHHOCTH [elizeHbepra, yTBep)KJaroluid, UTO [Be
Be/IMUMHBI, TaKue KaK I10/Io)KeHHWe U MMIIY/IbC YaCTUllbl, He/ib3s U3MepHUThb
OJJHOBpEMEHHO C TIPOU3BO/IbHOM TOUYHOCTbIO. OTHOCUTE/NIBHO aroMa 3TO
03Hayajsio, YTO B CBOEM HWU3IIEM 3HEPreTUUYeCcKOM COCTOSIHUM 3J/IeKTPOH He
MOJKET JIe)KaTh Ha sifipe, TIOTOMY UTO B 3TOM C/iyuae ObLTH Obl TOUHO OTIpe/ieNieHbl
ero noJiokeHue (Ha si/ipe) U CKOpOCTh (HyJieBasi). BMecTo 5TOro u nosioxkeHuve, u
CKOPOCTh [JIO/DKHBI ObUTM OBITH pa3Ma3aHbl BOKPYT siipa C KaKHM-TO
BEpPOSITHOCTHBIM pacripefie/ieHeM. B 3TOM COCTOSIHUM 3/IeEKTPOH He MOJKeT
W3/TydaTh SHEPTUI0 B BHJIEe 3/I€KTPOMAarHUTHBIX BOJIH, [IOTOMY UTO He ObUIO ObI
Oosiee HU3KOTO SHEPreTHUYECKOT0 YPOBHS, Ha KOTOPbIN OH MOT ObI IepeiTH.

B paBaguaThix M TPU/LATHIX TO/laX KBAHTOBYID MeXaHUKY C OTPOMHBIM
yCIeXoM TIpUMEHsUIA K TaKMM CHCTeMaM, KaK aTOMbl U MOJIeKY/bl, UMEBIIUM
OrpaHMYeHHOe UHC/I0 CTerleHer cBoOozbl. O HAKO BO3HHK/IA TPYAHOCTh, KOIja
MOMBITAaIMCh TNPUMEHUTb €ee K 3/IeKTPOMarHUTHOMY TIO/H0, UWMeBIIeMY
HeorpaHHUYeHHOe UKC/IO CTelleHel CBoOO/ bl — rpy00 roBOPS, MO J[Be [/Is1 KaXKI oM
TOUKW TIPOCTPAHCTBA-BpeMEHU. DTU CTeleHW CBOOObI MOXKHO pacCMaTpUBATh
KaK OCLW/UIATOPbI, Ka)K[blii CO CBOMM TIOJIO)KEHUEM U  HMIIY/JIbCOM.
Oc1uIATOpbl He MOTYT OBITH B TIOKOE, TIOTOMY UTO TOT/[a OHU M€/ Obl TOUHO
orpe/ile/ieHHOEe TIOJIO)KeHWe W UMITYJbC. BMecTo 3TOro Kak[blld OCLU/ISTOP
JIOJDKeH UMeTb KOHeuHble [10 aMIUIMTyje, TaK Ha3biBaeMble HyJieBbie
GIIOKTyallu ¥ HEHYJIeBYIH0 SHeprur0. OHeprus Bcero OeCKOHeYHOro 4YMc/ia
cTerieHel cBOOO/BI TIpUBesia ObI K TOMY, UTO Macca M 3apsifi 3/IeKTpOHa CTaau Obl
6eCKOHEUHBbIMHU.

Ins mpeomosieHuss 3Tod TpyaHoctd B 1940 rogy Obuia paspaboTaHa
rpolieypa, Ha3BaHHasi peHopmanu3alued. OHa cocTosijla M3 [I0BOJIbHO-TaKu
TTPOU3BOJILHOTO BLIUMTAHUS OJHUX OeCKOHEUHBIX BEJTUUMH W3 JIPYTHX C 1[e/bI0
MOJIyUUTh KOHEUHBIH OCTaTOK. B ciyyae cC 3/eKTpoJUHAMUKOM ObLIO
HeobX0MMO c/ieaTh /iBa TaKUX 0eCKOHEUHBIX BBIUMTAHUS — OFHO /IS MacChl, a
Apyroe — Ajis 3apsijia 37eKTpoHa. [lof 3Ty mpoiieypy peHopMasiv3alyy He Oblo
T10/iIBe/leHO TIPOYHOTO KOHI[eMTya/bHOTO WM MaTeMaTuueckoro yHZamMeHTa, HO
Ha TIpaKTHUKe OHa paboTasa oueHb Heryioxo. CBU/ETE/NLCTBOM ee ycriexa CTajio
Tipe/icKa3aHue J1ISMOOBCKOTO C/[BUra — HeOO/IbIIIOT0 CMeIT|eHHs JIMHUN B CITeKTpe
aToMapHoro Bozopoja. OHAaKO C YyueTOM TIOMBITOK TMOCTPOUThH 3aBepIlleHHYIO



TEOPUI0 3TO ObIZI0 He OUeHb Y/IOBJIETBOPUTE/ILHO, TIOTOMY UTO peHOpMau3alius
He TpefcKa3biBajia 3HAaueHWUN KOHEUHOTO OCTaTKa mocjae 0OeCKOHeUHbIX
BbIuMTaHui. TakuM 06pa3om, uToObl 0OBSICHUTB, IOUEMY /IEKTPOH UMeeT TaKue
Maccy U 3apsifi, Kakie OH UMeeT, HaM TIPUIILIOCh Obl BEPHYTHCS K aHTPOMTHOMY
TIPUHLIUITY.

B TeueHue MATUAECITHIX U 111€ CTUZIECATHIX TOJJOB CUNTAIOCh, UTO C/1abbie U
CWIbHBIE siiepHble CU/IbI He TIOfIBepKeHbl PeHOpMasu3alli, TO eCTh UTOOBI
CTaTb KOHEUHBIMM, OHU TIOTpeOoBanu Obl OeCKOHEeUHOro uuc/ia 6eCKOHEeUHbIX
BblurTaHuii. [Tonyunnock Obl GeCKOHEUHOE UMC/I0 OCTATKOB, He Orpe/ie/leHHbIX
B Teopuu. Takasi Teopusi He UMesia Obl CU/IBI TIpe/[CKa3bIiBaTh UTO-IM00, TTIOTOMY
YTO HeOrpaHMYEHHOe YUCJIO NTapaMeTpOB U3MepuTh Hesib3sl. OfHako B 1971 ropy
l'epapg XodT mokasan, 4To eAWHYH MOjelb 3/IeKTPOMarHUTHBIX U CJ/1aObIX
B3aMMO/IeHCTBUM, TIpeAyiokeHHy0 paHee A6aycom Camamom u CTHBEeHOM
BaiinGeprom, /1eliCTBUTENIbHO MOXXHO PeHOPMaM3MpOBaTh KOHEUHBIM UWC/IOM
BbluMTaHuii. B nporoHHo# Teopun Canama — BaiiHOepra K yacTuije cO CIMHOM
1, Hecy1el 31eKTPOMarHUTHOE B3aWMO/eNCTBUe, TPUCOeAUHSIUCH TPU APYTUX
mapTHepa Co CrvHOM 1, HasBaHHble W', W™ u YA IIpenrionaranock, 4To mpU
oueHb OOJIBIIMX SHEPrusiXx BCe ITU UeThIpe YacTUI[bl OyayT BecTu cebs
0MHAaKOBO. OHAKO MPU MasbIX dHEpPrusx TeOpusl 3aMeuare/ibHO coueTasach C
HabmofmeHusimu, u 310 ToOyauno IlIBenckyro  AKajjeMutO0  TIPUCYIUTH
HoGeneBckyto mnpemuto Canamy, BaitHbepry u IllenzoHy I[7isimioy, KOTOpbIit
IIOCTPOU/I CXOXYK eAuHyI Teoputo. OpHako cam IUBiioy 3ameTus, 4TO
HoGeneBCKUi KOMUTET PUCKOBas, TaK KakK y Hac [0 CUX TOP HET /OCTaTOuHO
MOII[HBIX YCKOpHUTeseld, YToObl pa30rHaTh YacTUIbI U TPOBEPUTH 3Ty TEOPUIO B
pexuMe, KOrja eJMHCTBO MeX/Y 3JIeKTPOMarHUTHBIMU CUJIaMU, 3aK/IF0UYEeHHBIMU
B (bOTOHe, U C/1abbIMKM CU/IAMH, 3aKT0ueHHbIMU B W, W™ u Z0, nelicTBuTe1bHO
uMeeT MecTo. Takoil MOIIHBIA YCKOpUTe/b OyleT TOTOB uepe3 HeCKOJIBKO JIeT, U
MHOTHe (U3MKHU BepAT, UTO OH MOATBepAUT Teoputo Canama — Baiin6epralldl,

Ycriex Teopun Canama - BaiiHOepra mnpuBen K TOMCKY CXOXei
pPEeHOPMa/IM3al[MOHHOM TEeOPUM CUIbHBIX B3aWMOZEeNCTBUU. [IOBOBHO CKOPO
CTaji0 SICHO, YTO MPOTOHBI U ApPyIrHe aJpOHbl, TaKWe KaK IHU-Me30H, He MOTryT
ObITh TIOWCTHHE 3/IeMEHTapHBIMM YaCTUI[aMH, a JO/DKHBI ObITh CBSI3aHHBIMU
COCTOSIHUSIMUA [IDYTUX YaCTUL], Ha3biBaembIX KBapkamu. [lociegHue, noxosxe,
obsiafiany MrOOOTBITHEIM CBOMCTBOM: XOTSI OHU [IOBOJIBHO CBOOOAHO ABUTA/UCh
BHYTPH a/IpOHa, 0Ka3a/0Ch HEBO3MOXXHBIM TIOJTyUUTh COOCTBEHHO O/IUH KBapK, —
OHU Bcerjja BbIXOAWIU MO0 TPyIiramMu 1o Tpu (Kak MPOTOH WM HEMTPOH), b0
rapaMuy, COCTOSIIIIUMM W3 KBapKa W aHTUKBapKa (MofobHO mu-me30HYy). YToOkI
OOBSICHUTh 3TO, KBAapK Ha/leJWId CBOWCTBOM, Ha3BaHHBIM I[BeToM. CrenyeT



TOJUePKHYTh, UTO 3TO CBOWCTBO He HUMeeT HUYero o0O0Iero C OObIYHBIM
TIOHVMaHWeM 1[BeTa, — KBAapKU C/IMIIIKOM MaJjibl, YTOObI YBU/IETh UX B BUAUMOM
CBeTe, 3TO MPOCTO YC/JOBHBbIA TepMHUH. Viest 3aK/itouaeTcsi B TOM, UTO KBapKu
ObIBAalOT Tpex I1[BeTOB — KpacHOro, 3e/ieHOr0 U romyboro, Ho Jiroboe
W30/IMPOBAaHHOE CBSI3aHHOE COCTOsIHMe, TakKoe KaK aJ/IpoOH, [JO/DKHO ObITh
OeCLIBeTHbIM WU SIBASTH COOOM KOMOWHALIMIO KPaCHOTO, 3e/IeHOr0 U Tosyboro,
Kak TPOTOH, WM CMeCh KPaCHOTO M aHTHMKDPACHOT0, 3e/IeHOT0 U aHTU3e/1eHOoro,
royiyboro v aHTUroyboro, Kak Ii-Me30H.

[Ipearnonaranoch, 4YTO CU/IbHbIE B3aUMOJENCTBUS MeXJYy KBapKamu
OCYLECTB/ISIFOTCS YaCTUL[aMU CO CIMHOM 1, TaKk Ha3bIBaéMbIMU IJIFOOHAMH,
JIOBOJIbHO TTOXOXXKMMU Ha YaCTULIbI, HeCylijue cjaabbie B3auMozeilcTBYs. [ TFOOHbI
TakK)xe UMeIOT 1LIBeT YU BMeCTe C KBapKaMU MOAUUHSIOTCS PeHOpPMa/In3aljuOHHOW
TeOpHH, Ha3bIBaEMOW KBAaHTOBOM XPOMOAWHAMUKOW, WU, AJis Kpatkoctu, KX/I.
[TocnenoBaTe/lbHOCT PEHOPMAa/IM3aLMOHHOM MPOLIeAYPbl COCTOMUT B TOM, UTO
3¢ deKTrBHasi KOHCTAHTA CBS3M TEOPUM 3aBUCUT OT SHEPIUM, Ha KOTOPOM OHa
U3MepsieTcs, a Ha OueHb OOJIBIIMX SHEPrusiX OHAa YMEHbIAeTCs [0 HYJIS.
HanHbili peHOMeH K3BeCTeH Kak acCUMMTOTUUecKast cB0Oo/ja. DTO 03HAUaeT, uTo
KBapK{ BHYTPU aJipOHa TMPY BBICOKOIHEPTreTUUeCKUX CTOJIKHOBEHUSIX BelyT celsi
TIOYTU TakK >Ke, KaK CBOOOZHbIE UaCTULIbI, TIO3TOMY K UX TIOBEIEHHUI0 MOXKHO C
ycrexoM TpUMeHSITb Teopurd  Bo3MmylleHui. [lpeamnonoxeHusi Teopuu
BO3MYII[€HUM ZIOBOJILHO XOPOIIIO COT/IaCyHOTCS C pe3yabTraTaMu Hab/oieHuH, HO
Henb3s  CKasaTb, UTO 3Ta Teopusi TOJyuyWla  SKCIepUMeHTalbHOe
nogTBepxxAeHre. Ha wmanbix 5SHeprusix 3(deKkThBHasi KOHCTAHTa CBSI3U
CTAaHOBUTCSI OueHb OOMBIIOW, W Teopusi BO3MYIleHUM He cpabarbiBaeT. EcTb
HaZleXkzia, uTo 3T0 «HMH(paKpacHoe pabCTBO» OOBSICHUT, TTIOUEeMY KBapKU BcCerjia
3aK/It0ueHbl B 0OeCIIBeTHBIX CBSI3aHHBIX COCTOSIHUSIX, HO TIOKa ellje HUKTO He
cymen ybeauTenbHO 3TO MPOJEMOHCTPUPOBATS.

[TocTpoMB  OAHY pEHOPMAa/M3alMOHHYKD  TEOPUIO0  JJIsi  CUJIbHBIX
B3aUMO/IEVICTBUN, a [Jpyryl0 [ c/abbiXx U 37eKTPOMAarHUTHBIX, OBLIO
eCTeCTBEHHO TOUCKaTh Teopuio, KoTopass Obl o0bequHMIa 3TU [Be. OTUM
TeOpUsiM Jlaii [OBOJIbHO TpeyBeMUeHHOe Ha3BaHUe «Be/uKue 0000IIeHHbIe
Teopun» 12!, 310 Ha3BaHMe HecKONBKO COMBAET C TOJKY, IOTOMY UTO OHU U He
Be/IMKKe, U He TIOJTHOCTbIO 0000I1IeHHbIe, Y He COBCEM TeOPUH, TTIOCKO/IbKY B HUX
COAEP)KUTCS MHOXKECTBO HeOorpe/ie/IeHHbIX PeHOpMa/u3al[MOHHbIX MTapaMeTpoB,
TaKUX KaK KOHCTaHThI CBSI3U U Macchl. TeM He MeHee OHH, BO3MOXKHO, CTa/d
3HaMeHaTe/IbHbIM I11aroM T0 HarpaB/eHUI0 K eauHOW Teopud. OCHOBHas ujesi
COCTOUT B TOM, UTO KOHCTAHTa CBSI3U CUJIbHBIX B3aUMOjeNCTBUM, Oonbllias Ha
MaJsibIX SHEPrusX, Ha BBICOKMX SHEPrusix MOCTENeHHO YMeHbIaeTCsl BCe/ICTBUE
acUMNTOTUUeCKoU cBo6oAbI. C Apyroii cTopoHbl, 3 deKTrBHast KOHCTAHTA CBS3U



B Teopuu Casama — BailiHOepra, masasi Ha HU3KUX SHEPrusix, Ha BBICOKUX
MOCTENEHHO BO3PacTaeT, MOCKOJIbKY 3Ta TeOpHsl He SIBJISIeTCS aCUMITTOTAYECKU
cBoOogHON. Eciu 3KCTpamonmvpoBaTh HU3KO3HEpPreTUYecKuid KOIPQUIIMEeHT u
yYMeHbIIIaTb KOHCTAHThI CBSI3U, TO OOHAPY)XUTCS, UTO /iIBeé KOHCTAHThI CBS3U
CTAaHOBATCS paBHLIMU Ha 9Hepruu nopsgka 10 I'sB (I'sB — rurasneKTpoHBO/LT
— 3TO MW/IMap[ 3J/IeKTPOHBOJIBT, UTO TPHUMEPHO paBHO 3SHEpPruM, KOTOpas
BbICBOOOMIACh Obl, eciv ObI OIMH aTOM BOZIOPO/iA MOTHOCTHIO TTpeoOpa3oBaTh B
SHepruto. [l cpaBHEHUs: SHeprusi, Bblje/sieMasi IpU XUMUYEeCKUX peakiusiXx,
TaKUX KaK ropeHue, paBHSIETCS TPUOIU3UTETbHO OFHOMY 3/7eKTPOHBOJBTY Ha
atrom). [laHHble TeOpUM MpEANO/araloT, UTO BbIllle 3TOM SHEPrUU CUJIbHbIE
B3aUMO/IeNCTBUSI OObEAUHSIFOTCSI CO C/IaObIMU U 3/IEKTPOMarHUTHBIMM, HO Ha
MEHBIIIMX SHEePrusiX UMeeT MeCTO CIIOHTaHHOe HapyllleHhe CUMMEeTPUHU.

OHeprus B 10 T'3B HaxoguTcs 3a TipeJielaMM  BO3MOYKHOCTH
nabopaTopHOro 000pyJOBaHUs; HBIHEIIIHee TIOKOJIEHHWEe YCKODUTEeel MOXKeT
TIPOM3BECTH SHEPrur0 LieHTpa Macc okosio 10 I'3B, a creayroilee mokosieHue
cmoxeT mpousBectu mipuMmepHo 100 I'3B. Jtoro xBaTuT, uT0OBI MCC/IEAOBAThH
SHEepPruu, MpU KOTOPBIX 37eKTPOMarHUTHbIe CUJIbI, cOriacHO Teopuu Canama —
Batin6epra, /Jo/DKHBI 00BeIUHATHCS CO C1a0bIMU B3aUMO/IEMCTBUSIMU, HO 3TO He
Ta TUTAHTCKasl YHeprusi, Korja cyiabble M 37eKTPOMarHUTHbIE B3aUMO/eNCTBUS
JO/DKHBI  00BeIUHSATBCS C CUBHBIMUA B3aUMOJENCTBUSMU. TeM He MeHee
«Be/mMKre 0000IlleHHbIe TeOpUU» MOTYT TIpe[cKa3aTh KOe-uTo, AOCTYITHOe [IJIs
TIpPOBepKU B siabopatopuu. Haripumep, 3TH Teopuu Ipe/iCKa3biBaloT, UTO MPOTOH
He Io/bKeH ObITh COBepIlleHHO CTabu/eH, a [JO/DKeH pacrafiaThbCsi CO BpeMeHeM
xusHu mopagka 103! ner. Hwkuuii mnpesien COBpeMeHHbIX J/1ab0paTOPHBIX
WCC/leloBaHMI BpeMeHM ku3HU paseH npumepHo 1030 fner, u gomkna 6bITh
BO3MO)XHOCTb €T0 yTyUIIUTb.

[lpyroe mipeArnosiokeHWe, KOTOPOe MOXHO TPOBEPUTh, KacaeTcs
COOTHOLLIeHHs1 BO BcesieHHOM agpoHOB U ()OTOHOB. [1/1s1 4aCTUL] ¥ aHTUYACTUL]
JO/DKHBI ObITh OFHU U Te Ke (u3nueckre 3aKOHbl. TouHee, OHU [IOJDKHBI OBITh
TeMU >Ke CaMbIMU, €C/IM YaCTULlbl 3aMEHUTh aHTUUYACTULIaMH, TIpaBoe 3aMeHHUThb
7IeBbIM U CKOPOCTM BCEX YaCTHI| 3aMeHUTb Ha oOpaTHble. DTO M3BECTHO KakK
teopema CPT, u oHa siBfsieTcst ciefcTBUeM W3 6a30BOT0 JIOMYyIlleHUsl, KOTOPOe
JOJDKHO COJIepKaThCsl B /00O OCMBbICTIEHHOM Teopuu. U Bce ke 3emsisi, a Ha
camoM Jiesie U Bcst CostHeuHasi CUCTeMa, CZieJiaHa M3 TPOTOHOB U HeHWTPOHOB, 6e3
AHTUTIPOTOHOB U aHTWHEUTPOHOB. B camoMm Jene, Takol [qucOanaHC MeXIy
YyacTULIAMM Y aHTUUYACTULaMH eCTh ellje OJHO arpUOpHOE YCJOBUe Halllero
CyIIleCTBOBaHUSI, TaK Kak, ecyiii Obl Co/liHeYHasi CHCTeMa COCTOsla M3 paBHOMU
CMeCH 4YaCTUl] U aHTUYaCTHUI], OHU Obl AaHHUTWIMPOBAJIU JADPYr C JPYroM U



ocTtasioch Obl OAHO wu3MyueHue. M3 HabMOJaeMoOro OTCYTCTBUSI TaKOTO
AQHHUTWISILIMOHHOTO M3/TyueHHsi Mbl MOXKEM 3aK/HOUWTh, UTO Hallla ['anmakTuka
TOJIHOCTBIO COCTOMT CKOpee W3 UaCTHll, YeM U3 aHTUUACTUL]. Y Hac HeT MpsIMOro
CBUJETE/NbCTBA HAacCueT [PYrMX TajakTUK, HO KaXKeTCsi BepOSITHbIM, UTO OHU
COCTOSIT U3 YaCTULl U YTO BO BceneHHO! B 11€JI0M YacTUIlbl rpeobajatoT Hafl
AHTUYACTUL[AMU — TIPMMEPHO B COOTHOLIEHUH OfiHa aHTHyacTula K 108 wacTuiy.
OTO MOXXHO TIPUHATH B pacueT, NMpUOerHyB K aHTPOMHOMY MPUHIUMY, HO
«BefMKre 0000IlleHHble Teopur» [JeHMCTBUTENbHO [Jal0T MeXaHW3M  [ijis
0o0bsICHeHHSI Takoro pAucOanadHca. XOTsS BCe B3aUMOAEMCTBHUS, ITOXOXKeE,
VWHBapUaHTHbI K KoMOuHaiusiMm C (3aMeHa uvacCTWl] aHTUYacTullamu), P
(3epkasibHOe OTpa)kKeHHue, JieBble U TpaBble MeHSII0TCA MecTaMu) U T (M3MeHeHre
HarpaB/ieHUs [IBWKeHUsI BCeX YacTHI] Ha 00paTHOe), U3BeCTHBI B3aUMO/IelCTBYS,
He WHBapuaHTHble TONMbKO K T. B paHHeli BceneHHOW, rfe CyliecTBYeT SIBHO
BLIDA)KEHHOE  HaripaB/ieHWe  BpeMeHH, 3a/laHHOe  paclIMpeHueM, 35TU
B3aUMO/IeHICTBUSI MOTYT TIOPOX/aTh OOJbllle YacTull, yeM aHTUuYacTull. OJHaKo
YKMCJI0, KOTOPOE OHU [Ial0T, OUeHb 3aBUCUT OT MOJIe/iM, TaK UYTO COOTBETCTBUE C
HaOMO/IeHUsIMU ~ BPSii JIW MOXKHO CUUTaTh TIOATBEPXK/IEHUEM  «BEJIMKUX
0000I11IeHHBIX TeopUii».

[Toka uTO OOMBIIMHCTBO YCWIWM ObIZIO HarpaBleHO Ha TO, UTOOBI
00beJUHUTD TepBble TPY KaTeropuu (r3nueCcKUX B3aUMOJENCTBUN — CU/IbHBIE U
cabbie siiepHble CUIBI W 37eKTpoMarHeTusm. [locsenHeil, ueTBepTOM, —
rpaBuTaiueii — mnpeHeOperasii. OgHUM U3  omnpaBAaHudl  ObUIO  TO
00CTOSITE/ILCTBO, UTO TpaBUTALlMSl C/UIIKOM Caba, U TOTOMY KBAHTOBBIN
rpaBUTAL[MOHHBIN 3¢ dekT OyneT OGOMBIIMM TOMBLKO Ha SHEPTUSIX YaCTUL] BhIIe
JNOCTWKUMBIX Ha KakoM-1ubo yckopuTene. /[lpyroe ompaBfaHue — 4TO
rpaBUTALUsl BPSi /M peHOpMasiv3yema: [Jis TOJIydeHUsi KOHEeYHOrO OTBeTa,
TIOXOXKe, TIpUZIeTCsl JenaTtb OeckoHeuHoe 4YMCI0 OeCKOHEeUHbIX BBIUUTAHUU C
COOTBETCTBEHHO OeCKOHEUHBLIM UHWCJIOM Heorpe/ie/ieHHbIX KOHEUHbIX OCTAaTKOB.
U Bce ke, eC/ii Mbl XOTUM TIOJTYUUTh J€MCTBUTETHLHO BCEOOIIYI0 TeOPUI0, Cofia
HaZlo BK/IIOUWUTH M rpaBuTaiuio. K ToMmy ke Kjmaccuueckass oOiijasi Teopus
OTHOCHUTENTBHOCTU TOBOPUT, UYTO [OJDKHBI CYLIeCTBOBaTb MPOCTPAaHCTBEHHO-
BpeMeHHbIe CHUHTY/ISPHOCTA C OeCKOHEUHO CW/IbHBIM I'DaBUTALMOHHBIM TI0JIEM.
Takve CUHTYASIDHOCTU MMM MeCTO B Hauaje HbIHEeIIHero paclliipeHust
BcenenHoii (bosbiiioii B3pbeiB) U, BUAUMO, MOTYT TIPOSIBUTHLCS B OyzyilieM Tpu
rPaBUTAI[MOHHOM KOJUIarice 3Be3[, WM, BO3MOXKHO, camoii BceneHHoii. Boobiie
Ha/uuve CUHTY/ASPHOCTEM CTaBUT TI0J, COMHEHHe KJ/IaCCUYEeCKYI TeOpHIO.
OpHako He BUAHO TMPUYMHBI, IOYEMY OHa [O/KHA OKa3aTbCs HEBEPHOM, IOKa
rpaBUTAI[MOHHbIE TIONST HE  YCHISTCS  HACTO/IbKO, UTOObI  KBaHTOBBIM
rpaBUTAI[MOHHBIN  3¢(deKT oKaszajics cCyllecTBeHHbIM. Takum  ob6pasowm,



KBAHTOBAsl TeOPUsI TPABUTAI[UH SIBISIETCS HEOTHEeM/IEMOU UaCThIO 0011leli TeopuH,
eCcM Mbl XOTHM OITMCaTh paHHIOW BceseHHyI0 M 3areM Kak-TO OOBSICHUTH
HauaJIbHbIe YCI0BHS, a He TIPOCTO Npuberarb K aHTPOITHOMY MPUHLIUITY.

Takasgs Teopusi TakKe HY)KHa, €CJIM Mbl XOTMM OTBETUTh Ha BOIPOC:
JeCTBUTENIbHO /M BpeMsi KWMeeT HayaJo M, BO3MOKHO, KOHell, KakK 3TO
Tpe/icKa3blBaeT Kjaccuueckass oOIjass Teopusi OTHOCUTE/NbHOCTH, WU
CUHTY/IApHOCTH B Bosbiiom B3peiBe u Bosbitiom Cxxatuv HEKOTOPBIM 00pa3oM
CMa3bIBalOTCs KBAaHTOBBIMU 3 deKTaMu? ITO C/IMIITKOM TPYAHBIN BOMPOC, UTOObI
OTBETUTh Ha Hero oripe/ie/ieHHO, KOTZla CaMO CTpOeHHe TIPOCTPaHCTBa U BpeMeHH!
MOUMHSIETCS TIPUHIMITY Heompe/ie/leHHOCTU. JIMUHO s  oOlfyllai, 4To
CUHTY/ISIDHOCTH, BEPOSITHO, BCe >Ke CYIIeCTBYIOT, XOTS B MaTeMaTu4eCKOM
CMBIC/Ie BpeMsi MOXXHO MpPOAO/DKUTh 3a HuX. O/HaKO BCSIKOe BpeMsi B
CyObeKTMBHOM TIOHUMAaHHWM, OTHOCSIIEeCs K CO3HAaHWI0 WM CII0COOHOCTH
TIPOU3BO/IUTH M3MEpEeHHs, TO/DKHO KOT/la-HUOY/Ib 3aKOHUUTbHCSI.

KakoBbl ke MepCcreKTHBbI CO3/lJaHWsI KBAHTOBOM TeOPUM TpaBUTAL[UU U
oObeHeHUsT ee C TpeMs JPYTMMH KaTeropusiMd B3auMoJencTBuii? Bes
HaZleXxXaa, ToXKalyd, B  [ajgbHeiieM o0oOiieHuu  oOIleid  Teopuu
OTHOCUTE/IbHOCTH, Ha3bIBaeMOM TeOpUell CyreprpaBuTalivii. B Heil rpaBUTalus
— YacTUIbl CO CIMHOM 2, HecCylllie TpaBUTALIMOHHOE B3aUMO/|eliICTBUe, —
COOTHOCUTCSI C APYTMMH TIO/SIMH, OINMMCHIBAEMbIMU UACTULIAMHU C MEHbIIUM
CIIMHOM C TIOMOIIbI0 TaK Ha3bIBaeMbIX CYIepCUMMETPUYHbBIX TpaHChOpMallUH.
OCHOBHOE [TOCTOMHCTBO 3TOM T€OPHUU B TOM, YTO OHA yBOAMT HAC OT CTapou
MMXOTOMUM MKy «MaTepueil», MpejCcTaB/ieHHONM YacTUllaMU C MOJIOBUHHBIMU
ClIMHAMH, U  «B3aUMOJEMCTBUSIMU», TPeACTaBAeHHbIMU  UaCTUI[AMHA C
1]e/I0UMC/IeHHbIMU ClIMHaMU. Ee orpoMHbIM MPerMYIileCTBOM SIBJIIeTCS U TO, UTO
0eCKOHEUHOCTH, BO3HMKAIOII[Me B KBAaHTOBOW TEOPHH, B3aMMHO YHUUTOXKAFOT
JIpYT Apyra. YHAUTOKAIOTCS JIM BCe OHH, T03BOJISISI UMeTb TeOPUM, OCHOBaHHbIe
Ha KOHEYHBIX BeJIMUMHAX, — 3TO TT0Ka Heu3BecTHO. ECTh Hazexnda, uTo Ja, Tak
KaK MOXKHO TI0Ka3aTh, UTO TeOpHH, BK/IIOUAOIIMe TpaBUTAl[WIO, WA KOHEUHbI,
WM HepeHOpMa/u3yeMbl, TO eCTh eC/Id MPOM3BOAUThL OeCKOHEeUHble BHIUMTAHMS,
TIpUzieTCs JleslaTh OeCKOHeUHOe UHC/I0 WX C COOTBETCTBEHHO OeCKOHEeUHBIM
YKMC/IOM Heollpe/ie/IeHHbIX OCTaTKoB. TakuM o0pa3oM, eciu Bce 6eCKOHEUHOCTU
B CymeprpaBUTaI[UH OKa)KYTCs B3aUMHO YHUUTOXXEeHbI, Mbl MOTJI ObI TIOJTyUHTh
TeOpHI0, He TOJILKO TTOJIHOCTBI0 00BeIUHSIOINIYI0 BCe MaTepHasbHbIe YaCTULIbI U
B3aMMO/IeHCTBYSA, HO Y 3aBepIIeHHYI0 B TOM CMBIC/Ie, UTO OHa He OyzeT UMeTb
Heoripe/ieJieHHbIX 110 Be/IMUMHe MapaMeTPOB peHopMa/u3aliuu.

XOTs1 MBI ellle He UMeeM MOAXO/sillell KBAaHTOBOW Teopyy rpaBUTALUM, He
rOBOpsI YK 0 Teopuu, oboOI1aromeil u Apyrve Gpusnueckre B3aMOAEUCTBUS, Y
Hac eCTb U/iesi OTHOCHUTEeTbHO HEKOTOPBIX 0COOEHHOCTeM, KOTOpble OHA /I0/KHA



uMeTb. OflHA M3 HUX CBsi3aHa C TeM (DaKTOM, UTO TpaBUTALUsl BAWsET Ha
CllyyadiHble  CTPYKTYpbl TPOCTPAHCTBa-BpeMeHHW, TO €CTb TpaBUTALUsA
oripejie/isieT, Kakve COOBITHSI MOTYT C/Ty4YailiHO CBSI3bIBAThCS C Apyrumu. I1pumep
3TOT0 B KJ/IAaCCMUeCKoi o00ileli Teopuu OTHOCHUTENbHOCTHM — UepHbIe bIpHI,
npeZicTaB/sitoLMe coboi 06/1acTh MPOCTPAHCTBA-BpEMEHH, I7le TPABUTAL[MOHHOE
T0Jie TaK CUJIBHO, UTO CBeT WX [IpyrHMe CUTHAJIbI 3aTATMBAIOTCS Ty/la U He MOTYT
BBICKOJIb3HYTh BO BHEILIHWKW MWUP. OJTO WHTEHCHBHOE TPaBUTALMOHHOE TM0JjIe
OKOJI0O YEePHOU [bIPbl MIPUBOJUT K BO3HUKHOBEHHIO Iap YaCTULa-aHTUYaCTHULa,
OflHa U3 KOTODPBIX MajlaeT B UEPHYIO [bIPY, a Apyrasi yaeTaeT B 0€CKOHEUHOCTb.
YneTatolyie 4acTUIbl CJIOBHO Obl M3/y4arOTCsl UepHOU AbIPOW. Y/aneHHbIN OT
YyepHOU JbIpbI HAOJTIO/aTe/Ib MOXKET U3MEepSITh TOMBbKO BbLIETAIOIINe YaCTULIbI U
He MOJKeT CBfI3bIBaTb KX C VIaBLIMMU B YEpPHYH [bIpY, MOTOMY 4YTO He
Hab/ro/1aeT UX. OTO 03HAUAeT, UYTO BbUIETAIOII[Me YaCTUI[bI UMEIOT TIOBbIIIIEHHBbIM
YPOBeHb CJIy4alHOCTU WIX Herpe/CcKa3yeMOCTU 10 CPaBHEHUIO C TeM, KOTOPbII
OOBIUHO CBSi3aH C TIPUHLIUIIOM Heorpe/ieJieHHOCTA. B HOpManbHBIX CUTYal[UsiX
TIPUHLIMIT Heolpe/ie/IeHHOCTH TI0/ipa3yMeBaeT BO3MOKHOCTb TOUYHO Ipe/iCKa3aTh
Wwiu TIONOXKeHWe, UAu CKOPOCTb YaCTULIbl, WIU COYeTaHUe II0JIOKeHUsl U
ckopocTu. Takum oGpasom, rpybo roBopsi, CHOCOOHOCTD JiefiaTh Orpe/ieNieHHbIe
yTBepXKAeHus JenuTcs nononaMm. OfHako B C/lyyae € YyaCTMLIAMH, BbUIeTeBIIMMUA
13 UepHOM /IbIpbI, HEBO3MOXXHOCTb HabMO[aTh TIPOMCXOZsiliee B UepHOU JbIpe
O3HauaeT, YTO HeJb3sl OIpeJ/leJIeHHO IpeZicKa3aTb HU I0JI0)KeHUe, HU CKOPOCTb
BbIIETAIOLIUX YacTUll. Bce, 4yTO MOXHO CKa3arb, — 3TO BEpPOSTHOCTH, C
KOTOPBIMM YaCTULIbI BbLIETAIOT B OMpe/ie/IeHHbIX peKUMaXx.

[IpencraBnsieTcs, 4TO [Ja)ke eC/J¥ Mbl MOCTPOUM €JUHYH) TEOpHI0, TO,
BO3MOXKHO, CyMeeM CJieJlaTb TOJIbKO CTaTUCTHYeCKue yTBepkJeHus. Ham Takke
TIPUZETCS OTKA3aThCsl OT TOUKU 3PEHHs, UTO CyLleCTBYeT JIMILIb OfHa BceneHHas,
KOTOpYI0 MbI HabstofaeM. BmecTo 3TOro mpujieTcsi MPUBLIKHYTh K KapTHHE, T/e
CYLLIECTBYHOT BCEBO3MOXKHble BCeJIeHHble C HEKOTOPbIM BEePOSTHOCTHBIM
pacripefiesieHeM. JTO MOII0 Obl 0OBSICHUTBH, ToueMy BceneHHass Hauanach C
Boneimoro B3peiBa B yC/I0BUAX MOYTU UleaJbHOTO TEIJIOBOIO PaBHOBECHSs], TaK
Kak  KMMEHHO  paBHOBeCHMe  COOTBETCTByeT  HauOofbllieMy  UYUCIY
MUKDOCKOTTMUEeCKMX  KOH(Urypaluii U,  C/e[oBaTeqbHO,  HauOoblilei
BeposiTHOCTU. [lepedpa3upyst BonbTepoBckoro IlaHriocca, MOXXHO CKa3aTb, 4TO
«MbI )KMBeM B HarboJjiee BEPOSITHOM K3 BO3MOXKHBIX MUPOB».

KakoBbl ’Ke MepCreKTHWBbl, YTO Mbl ITOCTPOUM 3aBEpLIEHHYIO eIUHYH0
TEOPUI0 B He C/IUIIKOM OTAaseHHoOM Oyayiiem? Kaxabiii pa3, Koraa Mel
pacrpocTpaHsieM Halliv Hab/ro/leHus Ha MeHbluii MaciiTab u 6osiee BbICOKHE
SHEPruu, Mbl OTKDbIBAeM HOBblEe CTPYKTYpHble ypoBHM. B Hauame XX Beka
OTKpbITHE GPOYHOBCKOTO JIBWKEHHUs C TUITMUHOM 3Heprueii yactur B 3 X 102 5B



10Ka3ajo, 4YTo Marepusi He HelpepbiBHA, a COCTOMT U3 aroMoB. UyTb I03Ke
ObUIO OTKPBITO, UTO 3TH TIPEATIONIOKUTETHbHO HeZle/MMble aTOMbl COCTOSIT U3
5JIEKTPOHOB, BpalJalOLMXCSl BOKPYr siipa C SHeprued B  HECKOJIBKO
JIeKTPOHBOJIBT. Spo, B CBOKO Ouepeib, OKas3ajoCh COCTOALMM U3 TakK
Ha3bIBaeMbIX 3/IEMEHTApPHbIX YaCTUL], IPOTOHOB U HEWUTPOHOB, Y/ep’KWBaeMbIX
BMeCTe silepHbIMM CBa3siMu ropsgka 10° sB. [lanee Mbl 0GHApy»XuUmM, 4TO
IIPOTOHBI U JIEKTPOHBI COCTOAIT U3 KBAapKOB, Y/ep’KUBaeMbIX BMeCTe CBA3AMU C
sHeprueii nopsgxa 10° 3B. W cBUeTe/ILCTBOM TOrO, KAk [Ja/ieko Mbl 3allli B
TeopeTUYeckol ¢u3MKe, CTalM TUTaHTCKUe MalllMHbl U Kyda JieHer Ha
9KCIIePUMEHTHI, pe3y/bTaTbl KOTOPbIX MbI IPe/CKa3aTh He MOXKEM.

Wcxopst U3 TIPOILIOTO OMbITa MOXKHO ObLIO OBl MPEATNOIOKUTE, UTO
cyliecTByeT OeCKOHeUHasi TI0C/ie[loBaTe/IbHOCTh CTPYKTYPHBIX YDOBHeM CO Bce
Oosee u Oosee BLICOKOW »3Heprueidi. B camom Jene, Takoli B3IIsA Ha
0eCKOHEeUHYI0 perpeccUr0 SIIUKOB B sl[UKax ObLT OQUIMANBLHOM AOrMON B
Kurtae npu banzge Yerbipex. OpHAKO IMOXO0)Ke, UTO TpaBUTALUA [OJDKHA
o0ecreunTh KaKoi-To Tpefiesi, HO TOJIbKO B 0UeHb MaJioM MaciiTabe pacCTOSTHUM,
nopsiaka 10733 cM, UM npu oueHb BLICOKOM 3Hepruu — nopsazgka 1028 sB. TIpu
Maciitabax MeHbIlle 3TOTO MOXKHO OXW/aTh, 4YTO TPOCTPAaHCTBO-BpPeEMsi
repecTaHeT BeCTU ce0si KaKk KOHTMHYYM M M3-3a KBAHTOBBIX (DIFOKTYal[uid
I'PaBUTAL[MOHHOTO T10JIsl IPEBPATUTCS B IEHOOOPA3HYI0 CTPYKTYPY.

CyiecTByeT oueHb OoJsiblllasi HeWCC/e[OBaHHas 00/acTb MeXKAy HallluM
HBIHEIIHUM ~ 9KCTIepUMeHTa/bHbIM npegenoM npumepHo B 1010 3B u
rpaBUTAaLMOHHBIM orpaHudenreM B 1028 3B. TIpesmnonosxeHue, KOTOpoe JenaroT
«BenmMKre 0000IIeHHbIe TeOprK», a UMEHHO UTO B TaKOM ODOMHOM WHTepBaJie
CyLLIeCTBYIOT TOJIbKO OJMH WU [iBa CTPYKTYPHBIX YPOBHS, MOXKeT I10Ka3aTbCs
HavBHBbIM. OZJHAaKO eCThb IouBa /sl ONTUMK3Ma. B JaHHBIM MOMEHT, 110 KpauHeu
Mepe, TIPe/ICTaB/IsSIeTCs], UTO TPaBUTALIMI0 MOXKHO OOBEJUHUTH C JIPYTUMHU
bu3nuecKMM  B3aUMOJENCTBUSIMM  TOMBKO B KakKyr-Mb0O  Teopurio
«cyneprpaButauun». OkKas3ajochb, 4YTO UWCJIO TakKUX TeOpUd KOHeuHo. B
YacTHOCTH, camasi Oosblllas W3 HUX — TaK Ha3biBaemasi pacilivdpeHHas
cynieprpaButatiusi ¢ N = 8. OHa cofiep)kuT B cebe Of[UH T'PaBUTOH, CéMb YaCTHUI]
CO CIMHOM °/,, Ha3BaHHBIX I'PAaBUTHHO, [Ba/LIaTh BOCEMb YAaCTHI] CO CITMHOM 1,

MATHAECST 111eCTh YaCTUL] CO CIIMHOM %2 U ceMbiecsaT yacTui] co criiHoM 0. Kak
HU BEJIMKHU 3TH [UGPBI, OHA HE TaK OIPOMHBI, UYTOOBI Mbl HE CMOITIM OOBSICHUTD
BCe UaCTHUI[bl, KOTOpbIe, TIOXOXKe, HabMomaeM B CWIBHBIX M C/1a0ObIX
B3auMo/ieiicTBUsX. Harpumep, Teopusi ¢ N = 8 vMeeT /1Ba/illaTb BOCEMb YaCTHI]
co ciuHoM 1. VX moctarouHo, UTOObI OOBSICHUTH TJIFOOHBI, HECYII[e€ CHUJIbHBIE
B3aMMOJIEHCTBYSA, MW /IBé UaCTHI[bl W3 UeThIpeX, Hecylue cabbie



B3aMMO/IeHiCTBHUSI, HO He OCTaBIMecs jaBe. [103TOMy IIpH/eTCsI TTOBEPUTh, UTO
MHOTHE WU OOJIBIIIMHCTBO M3 HAO/IIO@aeMbIX UACTHILI, TAKHE KaK IVIFOOHBI WJTH
KBapKW, B [IeHICTBUTE/NLHOCTH He 3JeMEeHTapHble YaCTHIbl, KaK KaXXeTCs B
HACTOSIIIIUI MOMEHT, a CBSI3aHHbIE€ COCTOSIHUS (PyH/IaMeHTaIbHBIX YaCTHL] TEOPUH
¢ N = 8. Eciu cripoeljpoBaTh HBIHEIIHHE SKOHOMHYECKHE TEeHEHIIMA Ha
Oyayiiee, He BEPUTCSA, UTO MbI IIOJYUHMM JOCTATOYHO MOII[HbIE YCKOPUTEIH,
criocobHble B 0603pyuMoM OyayiieM WM BooOlije Korja-iM0o0 Mpo30HIHPOBATh
9TU COCTaBHbIe CTPYKTYpbl. TeM He MeHee TOT (aKT, UTO 3TH CBS3aHHBIE
COCTOSIHMSI BO3HHUKAIOT M3 YETKOW Teopud ¢ N = 8, 1MO3BOJII€T HaM Cjie/iaTh
MHOKECTBO TIPEJTIO/IOKEHN, KOTOPble MO)KHO IIPOBEPUTh Ha JSHEPrusX,
JNOCTYIHBIX Y)Ke ceiiuac Wid B Omkaiiiem OyaymieM. HuskosHepreTuueckue
TIpeZicKa3aHusl JaHHOW TeOPUM TaK XOPOIIO COTIACyIOTCS C HAOJIIOIeHUSIMH, UTO
9Ta TEOPHS Celuac B 1[eI0M TPUHSTA, XOTS MbI eIlle He JOCTUI/IA SHEPryH, TIPH
KOTOPOI MOJKHO /lesiaTb 0000I1IeHHe.

B ornuceiBatoiieli BeceneHHy0 TeOpUM JTO/DKHO OBITh UTO-TO OUEHb UETKOeE.
[Touemy 3Ta TeOpHs J0/KHA BOMTU B >KH3Hb, B TO BPEMSI KaK OCTa/IbHbIE TEOPUH
CYIIIeCTBYIOT JIMIIIb B yMax UX u300peTaresnei? Teopust cyneprpaButanuu ¢ N =
8 MMeeT HECKO/IbKO 3asiB/IEHUH, BBIJE/SIONIMX ee U3 OCTa/lbHbIX. [Toxoxe, OHa
MOYKET OKa3aThCsl €IWHCTBEHHOW TeOpHeH, KOoTopas: a) paboTaeT B UYeThIpex
U3MepeHHssX, 0) OXBaTbIBAaeT TIpaBUTAL[MIO, B) KOHeUYHAa 0e3 KaKuX-J10o
0eCKOHEUHBIX BBIYMTAHUH.

S1 yke ykasas, uTO, €C/IM HaM HY)KHa 3aBepllieHHasi Teopusi 6e3 BCSIKHX
rapaMeTpoB, TPeTbe CBOMCTBO HeobOxoaumo. OHAaKo TepBbie JBa TPYAHO
0ObSICHUTb, He Tpuberas K aHTPOMHOMY IIpWHLMITY. IToXO)XKe, UYTO eCTb
HENPOTHBOPEUNBAsi TEOpUs, YIOBIETBOpsOIIas TpeOOBaHMSIM a) U 0), HO He
OXBaTbIBafoIlass rpaBuTanyioo. OfHAKO B Takod BcejieHHOMN, BEpOSTHO, He
HaAWIeTCA TIPUTATHBAIOIIMX CHJI, JOCTATOUYHBIX, UTOOBI COOpaTh MaTepuio B
OoJIbIIIEe MACChI, UTO, BEPOSATHO, HEOOXOMMO /1T PA3BUTHS CJIOXKHBIX CTPYKTYP.
Bompoc, moueMy MpoCTPaHCTBO-BPEMS I0/DKHO ObITh UeThIpeXMEPHBIM, 0OBIYHO
CUMTAETCS BHe KOMIeTeHIUH (u3nku. OfHAKO /I 3TOT0 TOXKE €CTh XOPOIIUM
apryMeHT, OITUPAIOL[UHCA HAa AaHTPOMNHBIA TNPUHOMI. Tpex HW3MepeHui [jis
MIPOCTPAHCTBA-BPEMEHW — TO €CTh JBYX /Ui TPOCTPAHCTBA W OJHOTO JiIsl
BPEMEHHM — SIBHO He XBaTaeT /ISl CJIOKHOro opraHusma. C pyroii CTOPOHBI, €C/IU
Obl MPOCTPAHCTBO WMMeJI0 Oojiee TpeX H3MEpPEeHHM, OpOUTHI IIAHET BOKPYT
CosHIla WM 371eKTPOHOB BOKPYT sifipa ObLTHM Obl HECTAOW/IbHBI M M0 CITHUPAJIA
cxomumi Obl BHYTPb. DTO OCTaB/IsieT BO3MOXHOCTH /i1 Oojiee yeM OZHOTO
WU3MepeHUss BpPeMEHU, HO 5 M3 TeX, KOMY Takylo BcejeHHyr0 B0O0OOpasvTh
CJIAIIIKOM TPYAHO.

[Toka uTO s KOCBEHHO JIOMYCTH/I, UTO OKOHUAaTe/bHasi TEOPUS B IIPHUHILIUIIE



MOXeT cyulectBoBatb. Ho Tak s 3107 ECTh 10 KpailHeM wmepe Tpu
BO3MOKHOCTH:

1. MoxeT ObITh e/iiHasi 3aBepIlieHHast TeOpUsl.

2. He MoxeT OBITb HUKAKOM OKOHYATe/JbHON TEOpUH, HO MOXeT ObITb
OeckoHeuHasi OC/e/[OBaTe/TbHOCTb TaKUX TEOPUM, UTO KaXK/bIi UaCTHBIN Kjacc
HabO/O/IeHNi MOXKHO TIpe/icKa3aTh, B3sIB W3 LIeMM [OCTAaTOYHO TPOABUHYTYHO
TEeOPHIO.

3. He MoxeT ObITh HUKakoi Teopuu. HabmrogeHus Hesb3si OMMCaTh WU
Tpe/iCcKa3aTtb Jajblle Orpe/ieJleHHOM TOUKM, 3a KOTOPOM OHU CTaHOBSTCSA
Herpe/CcKa3yeMbIMU.

TpeTbs TOUKa 3peHus BblABUTraJach KakK aprymMeHT IpPoTUB yueHbIX XVII u
XVIII BekoB: Kak MOTYT OHU (POPMY/IMPOBaTh 3aKOHbI, OrpaHUYUBAIOLIAE
cBoboay bora nepeaymats? Tem He MeHee OHU C(HOPMYIUPOBAIU, U 3TO COIILIO
VM C pyK. B HbIHelHve BpemeHa BO3MOXXHOCTb 3 Mbl YHUUTOXKWJIA, OXBATUB ee
CXeMOM: KBaHTOBasi MeXaHHKa SIB/IIeTCS SIPKUM MPUMEPOM TeOPUM TOTO, Yero Mbl
He 3HaeM U He MOJKeM IIpe/iCKa3aThb.

B03MO)XHOCTb 2 [laeT HaM KapTUHy OeCKOHeUHOU T0C/iefjoBaTe/IbHOCTU
CTPYKTYp Bce Oosiee u 0Oosee BbICOKOM 3Hepruv. Kak s y)Ke CKasas, 3TO
IIpe/ICTaB/IIeTCsI Ma/IOBePOATHBIM, TaK KaK MOXKHO IIPeZIIONIoKUTh, UTO Ha
sHepruu IlnaHka, mopsgka 10%® 5B, Gyger mnpesen. DTo ocTaBasieT HaM
BO3MOXXHOCTb 1. B [JaHHbBIM MOMEHT eJWHCTBEHHBIM peajibHbIM KaH/JuJaTOM
siBsieTcst Teopus cymeprpautaiuu ¢ N = 8181 Moxer 6wiTh, B Gmkaiinme
rogel OyleT czelaHO MHOXKEeCTBO Ba)XHBIX DPacyeToB, KOTOpble, BO3MOXKHO,
TIOKa)KyT HECOCTOSITe/IbHOCTh 3TOU TeOpuU. EC/IM Xe OHa BBIZAEP)KUT 3TH
TIPDOBEPKH, BEPOSATHO, TMPOMJET elle HEeCKOJbKO JieT, TIpeXxJe YeM Mbl
pa3paboTaeM BBIUMC/IMTEbHbIE METO/bl, KOTODble TI03BOJIAT HAM YTO-TO
Tipe/iCKa3biBaTh, U TIPEXKZe UeM Mbl CMOXeM OOBSICHUTb Haua/ibHble YCJIOBUS
BceneHHOl Tak ke, KaK 4acTHble (u3nyeckue 3aKOHbl. ITO Oy/leT OCHOBHOM
nipobsiemMoit A/t GU3UKOB-TEOPETUKOB Ha CJIeAYIOLIYIO Mapy AecstusieTuil. Ho
yTOObI HEe 3aKaHUWBaTh Ha TaKOW HECKOJIbKO MaHUYeCKOW HOTe, CKaXKy, UTO UM
BpSi M TIOHA0OUTCs CylecTBeHHO Oosbliie BpeMeHu. Ceiiuac OrpOMHYIO
IIOMOLLIb B UCC/Ie0BaHUAX OKa3bIBAKOT KOMITBIOTEPBI, HO UX [O/DKEH HallpaB/IATh
yesioBeueCKrr pasyM. OZHAKO eC/iv 3KCTParoMpoBaTh CKOPOCTh UX Pa3BUTHS B
rocsiefiHee BpPeMsl, MOXKeT TTOKa3aThCsl BIIOJIHE peasibHbIM, UTO B OyaylleM oHU
1[e/IMKOM BO3bMYT Ha cebsi TeopeTuuecKyro ¢u3uKy. Tak uTo, BO3MOXHO, YXKe
BU/IeH KOHeLl eC/Id He TeopeTUUeCcKon (PU3UKU, TO (PU3UKOB-TEOPETUKOB.



8. Meuta JjiHmTeiina

B nepBble rogpl XX Beka /jBe HOBble TEOPUM COBEPLLIEHHO U3MEHWU/IN Hallle
TIipe/icTaB/ieHye O MPOCTPAaHCTBE U BPeMeHY, Jla U O CaMOM peaslbHOCTU TOXe.
Bonee yem uepe3 ceMbecAT IATH JleT Mbl BCe ellje OCO3HAaeM UX CMBIC/I U
nbiTaeMcsi  00001UTE UX B €AUHYI0 TEOpPHI0, KOTOpasi OIUIeT BCe BO
BcenenHoii. Oty /1Be Teopuu — 0011lasi TeOpUsi OTHOCUTETBHOCTA U KBAaHTOBAs
MexaHuka. OOirjasi Teopysi OTHOCUTE/NILHOCTU UMeeT /ie/io C MPOCTPAHCTBOM U
BpeMeHeM: KaK OHM B 0O/bIIIOM MaciiTabe UCKPUBSIOTCS U ZiehOpPMUDPYIOTCS
Marepuerd U 3Hepruert Bo BceneHHou. KBaHTOBasi mMexaHWKa UMeeT [e/i0 C
ManbiMu Maciitabamu. OHa BK/ItOUaeT B cebsi Tak Ha3biBaeMbIM TPUHIUTI
HeOoIlpe/le/IeHHOCTH, YTBep)KJAKLIUKM, UTO OJHOBPEMEHHO HeJb3sl TOYHO
V3MEDPUTh U TOJI0)KEHHEe, U CKOPOCTb YaCTHULIbl, — YeM TOUHee U3Mepsielllb OJIHO,
TeM MeHee TOYHO U3Mepsielllb Apyroe. Bcerga ects s/1eMeHT Heollpee/leHHOCTU
WA C/IydyaliHOCTU, U 3TO (yHJaMeHTa/JbHbIM 00pa3oM BJUsieT Ha TOBe/leHue
Marepuyd B MajoM Maciitabe. DWHINTeNH MOUTH eJUHOMWYHO COo3Jaa 0OIIyIo
TEOPUKD OTHOCUTE/IbBHOCTU W ChIrPajl BaXXKHYH pOJib B Pa3BUTHUU KBaHTOBOM
MexaHUKU. Ero uyBcTBa K mocjefHel BbipakaroTcsi (ppas3oii «bor He urpaet B
KocTr». Ho Bce cBUIeTe/IbCTBYET O TOM, 4TO bor — 3as1//1blii UTPOK Y TIPU BCSKOU
BO3MOKHOCTU OH OpocaeT KOCTH.

B g1aHHOM 5cCCe §1 MOMBITalOCh W3/I0KUTb OCHOBHBIE WJIeH, CTOsLIMe 3a
3TUMU TEOPUSIMU, U OOBSICHUTH, TlouemMy OUWHINTeWH ObUT Tak HeJOBOJIEH
KBAaHTOBOU MeXaHUKOU. f1 TakKe OMNUILy HEKOTOPbIe IpYMeyaTe/ibHble MOMEHTHI,
KOTOphbIe, MOX0XKe, UMEeIOT MeCTO TIPU TOMbITKaX O0beIUHUTH 3TU [IBé TEODUHU.
CyiecTByeT yTBepXKJeHHe, UYTO BpeMs HadyajoCh IIPUMEpPHO MATHAALATh
MUJITUAP/0B JIeT Ha3aJ| U YTO KOTZa-To B OyAyll[eM OHO MOKeT 3aKOHUUThCs. U
BCe JXe B pyroM Bu/ie BpeMeHU BceneHHast He umeeT rpaHul]. OHa He BO3HUKJ/IA
Y He ucue3HeT. OHa IPOCTO eCTh.

HauHy C Teopur OTHOCHTE/NBHOCTU. ['0CyjapCTBEHHBIE 3aKOHBI [JeUCTBYIOT
/LB B OAHOW CTpaHe, HO (pU3MUecKue 3aKOHbl OJUHAKOBbI U B bputanum, u B
Coegunennbix Illrarax, u B Anonun. OHM AeUCTBYOT MU Ha Mapce, u B
TyMaHHOCTU AHApoMmebl. bonee Toro: 3akoHbl BCE Te ke, C Kakoul Obl
CKOPOCTBIO MbI HU /IBUTa/IMCh. 3aKOHBI HA CBEPXCKOPOCTHOM SKCIIpecce W/v Ha
pPeakTHBHOM CamoJieTe TakKWe >ke, UTO U JJid TeX, KTO CTOUT Ha mecre. B
[leCTBUTEIbHOCTH, KOHEYHO, CTOSIIUM HENOABWKHO Ha 3emse [BWXKEeTCS
BOKpYT ComHLja co ckopocThio rpuMepHo 18,6 mumm (30 km) B cekyHzay. Ho Bce
3TO [IBW)KEHHEe He MMeeT HUKAKOro 3HauyeHus [/isl (PU3NYeCKUX 3aKOHOB — OHU



OfTHU U Te ke JIJIsl BceX HabsroaTe e,

OTa HEe3aBUCUMOCTb OT CKOPOCTH CHUCTeMbl BIlepBbie Oblla OTKpBITA
lanmuneem, KOTOpBIM pa3paboTasn 3aKOHbI [IBI)KEHUsS TakuX OOBEKTOB, Kak
nyuieyHoe AApo  waM  IvlaHeta. OpHako  Korga  JIHO4WM  TIOMBITA/IMCh
pacCIpoCTpaHUTh 3Ty HE3aBUCUMOCTb OT CKOPOCTM HalOsrofaresst Ha 3aKOHbI
JIBIDKEHUSI CBeTa, BO3HMK/A npobseMa. B XVIII Beke ObIIO OTKPBHITO, UTO CBET
PACIpOCTpaHseTCsl OT UCTOUHUKA [10 Hab/ro[aTesisi He MCHOBEHHO, OH JIBHKETCS
C ornpefieNIeHHOW CKOpOCThI0 — 0Ko/10 186 000 musib (300 000 km) B cekyHay. Ho
OTHOCHUTEe/IbHO Ye20 3Ta CKOpocTh? Kaszasoch, 4yTO BO BCeM MPOCTPAHCTBE
JO/DKHA OBbITh KaKasi-TO Cpefla, uepe3 KOTOPYI TIPOXOAWUT CBeT. OTy cCpeay
Ha3Baiu 3¢gupom. Uaes 3ak/toyanach B TOM, YTO CBeT €O ckopocThio 186 000
MUJ/Ib B CEKYH/y pacrpoCTpaHsieTcsi B 3¢upe, U 3TO 03Ha4asio, yTo HabmroaTesn,
HETO/IBW)KHBIM OTHOCUTENIbHO 3(upa, HW3MepUT CKOPOCTb CBeTa, paBHYIO
npumepHo 186 000 muissM B CeKyH[y, a Hab/roaTe /b, ABWKYIIUNICS B 3dupe,
U3MepUT 66nbmyfo WM MEeHbIIYI0 CKOpoCcTh. OnHako B 1887 rofy TijaTe/bHbIA
5KCIIePUMEHT, BbITIO/IHEHHbIM MalikesibCOHOM U Mopiu, rokasas, 4To CKOPOCTb
cBeTa Heu3MeHHa. He BakKHO, C KaKOW CKOPOCTBIO JIBU)KETCSI HabsttoiaTe b, — OH
BCer/ia U3MepuT CKOPOCTh CBeTa, paBHYyt0 186 000 MusisiMm B CEKyHAY.

Kak 310 MoxeT ObITh? Kak mMoryT HabmogaTenu, ABMXKYIIUECS C pa3HbIMU
CKOPOCTSIMU, U3MEPATb OJHY U Ty »Ke CKOpPOCTb? OTBET OAUH: 3TOr0 He MOKeT
OBbITh — eC/IM TOMIBKO Halllk OObIUHBIE TIPE/[CTaB/IeHHs O IPOCTPAHCTBE U BpeMeHU
BepHbl. O/IHAaKO B CBOEM 3HAMEHMTOM CTarbe, HanucaHHouM B 1905 rony,
OUHINTeNH yKa3as, yTo BCe TIPec/IoByThie Hab/toaTe/ i MOTYT U3MEPSTh OJIHY U
Ty )K€ CKOPOCTh CBeTa, eC/Ii 0TKa3aTbCsl OT Wjien 00 yHHBepCcaJbHOM BpEeMeHHU.
BMecTo 3TOro y KaxkAoro W3 HHUX OyfleT CBOoe WH/AWBU/yaJbHOE BpeMs,
v3MepeHHOoe MuX yYacamu. Ecmv yackl [ABWXKYTCA OTHOCUTE/ILHO [Jpyr Jpyra
Me/lJIeHHO, BpeMsi, W3MepeHHOe pa3HbIMU uYacamu, Oy/leT TOoUTh TOYHO
COBMa/laTh, HO €C/Id OHU [IBWKYTCS C OOJBIION CKOPOCTbIO, BpeMsi Oyzer
CyIIeCTBeHHO OTIuuaThcs. Takoi 3¢ddekT ObuT eHCTBUTE/ILHO 3aMeueH IMyTeM
CpaBHEHMsI 4YacoB, TOMELeHHbIX Ha 3eM/le M Ha aBuajariHepe, — 4acbl Ha
JlaiiHepe HeCKOJIbKO OTCTaM [0 CPaBHEHUIO C HeNoABWXHbIMU. OJHaKo M5
OOBIUHBIX CKOPOCTeN TepeIBIKeHHUsI pa3HHIla B X0/ie YaCOB OueHb Masia. YToOkI
n00aBUTh K Balllell >XU3HU OfHY CEeKYH[y, BaM TPHUJETCS TpoJeTeTb BOKPYT
3emsii 400 MUWIJIMOHOB pa3s, HO BCe 3TU CaMOJIETHbIe 3aBTPAKW COKpATAT Ballly
JKU3Hb rOpas/io 3HauuTesbHee.

Kak /oM, [JBWKYIIUMCA C  pasHbIMHA  CKOPOCTAMM, COXPaHUTh
coOCTBeHHOe UHAUBHAYaTbHOE BpeMsi, YTOObI U3MePUTb OfIHY U TY K€ CKOPOCTb
ceera? CKOpPOCTh MMITy/IbCAa CBeTa — 3TO PaCCTOSIHUE, KOTOpOe OH MPOXOAUT
MeXy [ByMsI COOBITUSIMH, [leJleHHOe Ha BpeMEeHHOW WHTepBal MeXJy STUMU



coOBITUSIMU (COOBITHEM B JJAaHHOM CJ/Tydae Mbl CUMTaeM HeUTO, UMeFoIliee MeCTo B
OJTHOW TOYKe TIPOCTPAaHCTBA B OIpeJe/leHHbId MOMEHT BpeMmeHu). Jlroaw,
JIBWKYIIIMECS C pa3HbIMA CKOPOCTSMHM, HEe COMAYTCSI BO MHEHWHM HacueT
PaCCTOSTHUSI MeXKAy BYyMsI COObITMSIMH. Hampumep, ecnu s U3Mepi0 CKOPOCTb
aBTOMOOW/ISA, e/iyIllero o Jopore, TO MOTY TOAyMaTh, UTO OH TIpOeXxas BCEero
OJMH KWUJIOMeTp, HOo g Habmogarens Ha ConHile oH mepeMmectwicsa Ha 1800
KAJIOMeTPOB, TIOTOMY UTO, TIOKa aBTOMOOWIL exaa [0 Jopore, 3eMJsi
riepeMeCTWIach. [T0CKOMBKY JIFOAU JABM)KYTCS C Pa3HbIMU CKOPOCTSIMU, U3MepSisi
pa3HOe PACCTOSTHHUE MEeXAY COOBITHUSMU, OHU JIO/DKHBI TaK)Ke U3MEPSTh pa3Hble
VHTEpBaJ/ibl BDEMEHHU, eCJIA CXOAATCS HacueT CKOPOCTU CBeTa.

[TepBoHaua/ibHasi TeOpHst OTHOCUTE/IbHOCTY DWHILTENHA, BbIIBUHYTasi UM B
ctatbe 1905 ropa, Tenepb Ha3bIBaeTCS CHELUATBHOM TeOpHUel OTHOCUTETbHOCTH.
OHa omnuchiBaeT, Kak 0OBEKTHI TepeiBUTAIOTCS B MPOCTPAHCTBE M BPEMEHU, U
TOKa3bIBaeT, UTO BpeMsi — He yHMBepCa/bHas BeIWUYMHA, CyIIeCTBYHOIas cama
o cebe, OTJAe/NbHO OT MpPOCTpaHCTBa. A Oyaylljee W TPOIIOe — 3TO TMPOCTO
HarpaB/eHWsl, KaKk BepX W HW3, TpaBO U JIeBO, BIepell U Ha3a/l, B TakK
Ha3bIBaeEMOM TIPOCTPAHCTBe-BpeMeHW. Bo BpemeHW BbI MOXKeTe [JBUraThbCs
TOJILKO B HarpaB/ieHHUH Oy/yIiiero, HO Mojceme JBUTaThCsi HEMHOTO T10/] YTJIOM K
HeMmy. IMEeHHO MO3TOMY BpeMsi MOXKET JBUTATbCsl C Pa3HBIMU CKOPOCTSIMH.

CrieliasibHast TeOpysi OTHOCUTETbHOCTH DWHINTeMHa 00beJuHIIa BpeMs C
TIPOCTPAHCTBOM, HO TMPOCTPAHCTBO U BpeMs MO-TPe)KHEMY OCTaBaMCh (hOHOM,
Ha KOTOPOM TIPOMCXOAWIHM CoObITHS. Bbl Mo)KeTe BbIOMpaTh, B KaKOM
HarpaB/JieHWH [BUraTbCs B TMPOCTPAHCTBE-BPDEMEHM, HO HE MOXKeTe HUYero
cziesiaTh, YTOObI M3MEHUTD TMPEeIbICTOPHIO MPOCTPAHCTBA U BpeMeHHU. OIHAaKO BCe
WM3MEeHWIOCh, Korja B 1915 roay OuHITelH chopMy/nIdpoBan OOIyH0 TeOpHIO
OTHOCUTE/IbHOCTA. OH BBIJBUHY/T PEBOJIIOLMOHHYIO W, YTO TPaBUTALUS —
3TO He TMPOCTO CHW/a, JeUCTBYIOIIasi B (PMKCUPOBAaHHOM IIPOCTPaHCTBe-BpeMeHH,
a UCKpue/ieHue TPOCTPaHCTBa-BpeMEeHHU, BbI3BAHHOE MaCCOW W 3aK/HOYEHHOM B
Heli sHepruei. OObEKThI, HalpUMep MyIlleuHble s/[pa, W TUIAHETHI IbITAIOTCS
JIBUTaTbCsl CKBO3b TIPOCTPAHCTBO-BpeMsI MO MPSIMOM, HO  TTOCKOJIBbKY
MPOCTPAHCTBO-BpEMSI He TIPSIMOE, a WCKPUB/IEHO, W30THYTO, TPAaeKTOPUU
VICKDUBJIIIOTCS. 3eMJ/Isl MBITAETCS ABUTaTbCsl 4yepe3 TPOCTPAHCTBO-BpeMs I10
NpsIMOM, HO ero WUCKpHWBJIeHWe, BbI3BaHHOe Maccou CoJiHLa, 3acTaB/sieT ee
JBUTAThCS TI0 KpyTy. ITom00HBIM ke 00pa3oM CBET TIbITAeTCs JABUraThCs TI0
TIPSIMOM, HO WMCKpUBJ/IEHHEe TIPOCTpaHCTBa-BpemeHW BOmm3u CosHIla 3acTaBiiseT
CBeT JaleKux 3Be3Zl 3aru0aTbCs TIpU MPOXOXKAeHWHM psizoM. Ho Bo Bpems
3aTMeHMsI, KOrjla 60JIbIIast YaCTh COJTHEYHOTO U3/TyueHus 3a/epkiBaeTcsi JIyHOH,
CBeT ITUX 3Be3/l MOXKHO HaO/ofaTh. DUHINTEMH CO3/7jal CBOIO OOIIYI0 TeOpHUI0
OTHOCUTE/IbHOCTA BO Bpemsi [lepBol MHUPOBOM BOMHBI, He B CaMbIX



OnarorpusTHBIX YCJIOBUSIX [ijisi HaO/ofieHWi, HO Cpa3y >ke Tocjie BOWHBI
OpuTaHCKast SKCrieguiusi, HaOmomass 3atrmeHwe 1919 roga, moATBepaW/a
TIpearosioKeHre oOIleid TeOpuU OTHOCUTENTbHOCTU: TPOCTPAHCTBO-BpeMsi He
TIpsIMOe, a UCKPUBJISIETCS 3aK/TFOUYEHHBIMU B HEM MaTepuer U SHepruei.

OT0 ObL1 Benuuakimii Tpuymd OitHITelHa. ET0 OTKpbITHE COBepIlieHHO
M3MEeHU/IO Hallle TIpe/iCTaB/ieHue O TIPOCTPaHCTBe U BpeMeHU. OHU Gosibliie He
ObUIM TIACCUBHBIM (POHOM, Ha KOTOPOM TIPOUCXOAST COObITUS. Mbl Gosbliie He
MO)XeM MpeJCTaB/IATh NPOCTPAHCTBO U BPeMs KaK JISLIeCs: BeYHO, He3aBUCUMO
OT TOro, YTO MPOUCXOAUT BO BceneHHOW. JTO [JWHAMHUYeECKUe BeJIUUWHBI,
KOTOpbIe CaMU BUSIFOT Ha COOBITHS, a MPOUCXO/sAIIME B HUX COOBLITUS, B CBOIO
ouepe/ib, BIUSIOT Ha HUX.

Ba)KHbIM CBOWCTBOM MacChl M 3HEPIUM SB/SIETCA TO, UTO OHU BCerja
MOJIOKUTENbHBI. BOT moyemy rpaBuTalds BCerja IPUTATUBAaeT Teja JApPYr K
npyry. Hampumep, 3eMHasi TpaBUTal[usi TIPUTSTUBAeT Hac Jake Ha oOpaTHOM
cTopoHe 3em/u. BoT mouemMy >kutenu ABCTpasivy C Hee He MafatoT. AHaJOTMUYHO
rpaBuTaiusi CosiHIja y/iep>KUBaeT TIIaHeThl Ha OpOuTax U He flaeT 3eMJie y/eTeTh
B TEMHOTy WIA MeXK3Be3[iHoe TpocTpaHCcTBo. CornacHo o6ieit Teopuu
OTHOCHUTENBHOCTH, TOT (DaKT, YTO Macca BCerja MOJ0XKUTe/lbHa, O3HauaeT, UTo
TIPOCTPAHCTBO-BPeMsI UCKDUB/SIETCS] BHYTPh Ce0sl, KaK 3eMHasi TTOBePXHOCTb.
Ecnu 6b1 Macca Oblyla oTpULiaTeIbHOM, MPOCTPAHCTBO-BPeMSI UCKPUBJISIIOCH OBl
Mo-ApyroMy, Kak ce[jioo0pa3Hasi [MOBEPXHOCTb. JTO  TOJIOKUTE/bHOEe
VCKpHMBJIEHME TIPOCTPAaHCTBa-BpeMeHH, OTpaxkatoljee (HakT rpaBUTALIMOHHOTO
TIDUTSDKEHUs], TIPeICTaB/sANIOCh JDiHIITelHY 6onbiioi nmpobnemoii. Toraa 6110
LIMPOKO pacIripoOCTPaHEeHO MHeHWe, uTO BcesieHHasi cTaTMyHa, OJHAKO eC/v
TIPOCTPAHCTBO, @ 0COOEHHO BpeMsi UCKPUBJISIOTCS BHYTPh Cebsl, KaK >Ke MOXKeT
BceneHHast BeUHO OCTaBaThbCs B 0Oojiee-MeHee HEM3MEHHOM COCTOSTHMM, B TOM
)Ke, UTo U cepyac?

ITepBoHauasibHas OVHILITeHHOBA dbopmysna o0rmeit Teopuu
OTHOCUTEJIbHOCTU TIpe/iCKasbiBasia, uTo BceneHHas nmubo paciuupsieTcs, u6o
okuMaeTcsi. [ToaTomy DiiHILITelH 106aBUI B ypaBHEHUe /IOTIO/THUTE/TbHbBIN U/ieH,
CBA3BIBAIOLLMKA MAacCy W 3SHeprur0 BO BceneHHOM €  UCKpUB/IEHWEM
IPOCTPAHCTBa-BpeMeHU. JTa TaK Ha3blBaeMas KOCMOJIOTMYecKas MOCTOSIHHAast
nopoxkzaaeT 3¢hdeKT TrpaBUTALMOHHOTO OTTajJKWBaHUs. Takum obpa3om
CTaHOBUJIOCh BO3MO)KHBIM YPaBHOBECUTh MIPUTSDKEHUE MaTrepumn
OTTaJIKUBaHWEM, TOPOXAEHHbIM KOCMOJIOTUUECKOW TMOCTOSIHHOM. /[lpyrumu
C/I0BamMH, OTpHLaTe/lbHOe WCKpPHUBJ/IEHWe T[IPOCTPaHCTBAa-BPEMEHY, BbI3BAHHOE
KOCMOJIOTUYECKOM TOCTOSIHHOW, MOIJIO KOMIIEHCHMPOBATh IOJIOXKUTEe/IbHOe
VICKpDUBJIEHWE, BbI3BaHHOE MacCOW U 3Heprved BceneHHOM. DTO MMO3BOJWJIO
MOJIyYuTh MOJenb BceseHHOM, oOCTawolelcss BEYHO B OJHOM U TOM JKe



coctostHuU. Ecyiu 6b1 DUHIIITeHH HACTOST Ha CBOEl rmepBOHAYa/IbHOUM (hopmyrie,
He BBO/II KOCMOJIOTMUECKOTO ujieHa, OH Obl TpejcKa3an, 4to BceneHHas wiu
pacIIMpseTcs, UM CKUMaeTcsl. A Tak HUKTO M He [lymaJl, UTO OHa U3MEeHSIeTCs
CcOo BpemeHeM, BIUIOTH A0 1929 roga, moka OnBuH Xab061 He OTKPBLI, UTO
y[a/eHHble rajakTUKU [BWXKYTCS OT Hac. BceneHHas pacmwmpsiercs. Ilo3nnee
OuHIITeNH Ha3Ba/l KOCMOJIOTMUECKYIO0 TIOCTOSTHHYIO «Beuvaiiiiieidl oimbkoil B
CBOEH YKU3HW».

Ho c KocMosiorhyecKoyd TOCTOSSHHOW Wiu 0e3 TakoBOM, TOT (pakT, uTo
MaTepusi 3acTaB/isieT TMPOCTPAHCTBO-BpeMsSi UCKDUBJISITECS BHYTPh  CeOs,
ocTaBasicsi TIpo6ieMOM, XOTsl He BCe 3TO Mpu3HaBaau. V3 Hero cjeoBasio, uTo
MaTepusi MOKeT UCKPUBUThL 00/71acTh BHYTPh CeOsi HACTOJ/ILKO, UTO 3Ta 00sacTh
OKa’KeTCsl M30/IMPOBAHHOM OT ocTajibHOU BcesneHHoi. OHa ripeBpaTuiach Obl B
TO, UTO MbI Ha3biBaeM uepHOU [bIpoii. OOBeKThl MOIIM Obl TMaZiaTb B UEPHYIO
JBIPY, HO HUUTO He MOI/I0 Obl BLIPBAThCSl OTTYAA. UTOOBI BLIPBAThCS, 0OBEKTY
TIPUIIIOCh  Obl  [IBUraTbCs CO CBEPXCBETOBOM CKOPOCTBIO, Uero Teopus
OTHOCUTEJIbHOCTU He MO03BoJjisiia. TakuMm o0pa3oM, MaTepusi BHYTPH UepHOM
JBIPbl OKa3asiach Obl B JIOBYIIKe M CXajach Obl ZI0 KaKOTO-TO HEBeJOMOIO
COCTOSIHUSI C Upe3BbIYaliHO OOJIBIIION TI/IOTHOCTHIO.

OiHIITeliHAa oueHb 00eCIOKOMI BbIBOJ, 00 3TOM KOJIarice, ¥ OH OTKAa3ascs
TIOBEPUTD, UTO Takoe ciydaercs. Ho B 1939 roay Pobept OmnmeHreiiMep nokasarni,
yTo CTapble 3Be3/bl, Oosiee yeMm BABOe TipeBhIIatoIMe Maccoii CosHile,
Hen30e)KHO KOJIaTICUPYIOT, KOrZia BbIpabOOTalOT BCe CBOe silepHOe TOTLIMBO.
[Torom BMelnianack BoiHa, OmrmeHreiiMep OblT BOB/ieUeH B TMPOEKTUPOBAHUE
aTOMHON 60MOBI U TIOTeps/T WHTepeC K I'PaBUTALIMOHHOMY Kosuiarcy. pyrux
yueHbIX Oosibilie 3ab60TUIa PU3MKa, KOTOPYHO MOXKHO u3yuatb Ha 3emsie. OHU He
BEepWJ/IM Tpe/iCKa3aHusIM O JlaJleKUX yrojkax BcesieHHOH, Tak Kak Ka3ajaoCh, YTO
UX Heb3s TIpoBepuTh HabOmogeHusMu. OAHAKO B IIECTUJECSATHIX Tojax
OTPOMHBIN TIpOrpecCc B INUPOTe W KaueCcTBe aCTPOHOMUYECKUX HalsofeHui
BbI3Ba/l HOBbIM UHTEPEC K I'PaBUTALMOHHOMY KOJIJIATICYy Y K paHHer BceseHHOMN.
YTo ke TOUHO TpeficKa3biBasia 00lljasi Teopusi OTHOCUTETbHOCTH DWHILITeHA
HaCyeT 3TUX CUTyal[MW, OCTaBaJOCh HesiCHO, moka Pomxkep IleHpoy3 u 51 He
Jl0Ka3aji HEeCKOJIbKO TeopeM. OTHM TeOopeMbl TOKa3aau, urto u3 (akra
VICKPUBJIEHUS TIPOCTPAHCTBa-BpeMeHU BHYTPb Ce0si BBITEKAET, UTO JJO/DKHBI ObITh
CUHTY/ISIDHOCTH — MECTa, I7ie TIPOCTPaHCTBO-BpeMsi MMeeT Hauasio ¥ KoHell. OHO
JO/DKHO OblI0 MMeTh Hauaso B bosbiiioMm B3pbiBe npuMepHO TISITHA/LATh
MWIIMAPZAO0B JIeT Has3a/ U [O/DKHO 3aKOHUMTBCS KOJIJIATICOM 3Be3/bl, Korja BCe
ymasllee B UePHYIO JbIPy CKaBLUIASICA 3Be37ia OCTABUT B IPOLLIOM.

Tor ¢akt, uro ob6mas Teopus OTHOCUTENBHOCTH  OJWHILTENHA
Tipe/icKa3biBajia Hen30eXXHOCTb CYIIIeCTBOBAaHHWSI CUHTY/ISIDHOCTeN, MpuBen K



KpU3nCy (pu3mku. YpaBHeHUsi o0I1leil TeOpruy OTHOCUTE/IbHOCTH, CBSI3bIBAIOII[UE
VICKDUBJIEHWE TIPOCTPAHCTBAa-BpeMEeHU C pacrpefie/ieHMeM MacChbl U SHepruu,
TEPSIOT CMbBICT B CHUHTY/ISPHOW TOukKe. DTO O3HauaeT, 4Tto oOIas Teopusi
OTHOCUTE/IbBHOCTH He MOJKeT Ipe/CKa3aTh, YTO MO/ydaeTcsl U3 CHUHTYJISPHOCTH.
B uwactHOoCTH, 00IIjasi Teopusi OTHOCUTENLHOCTU He MOXeT TIpeicKa3aTh, Kak
J0/DKHA BO3HUKaTh BceesienHasi mpu Bosbiiiom B3peiBe. Takum o6pasom, obiijast
TeOpUsi OTHOCUTE/IbHOCTU — He 3aBeplleHHas Teopus. Ee HY)XHO JOMNOJHUTH
HEKOTOPOW COCTaB/IsitOIIIeid, KOTopasi orpejenuia Obl, UTO TIPOMCXOAUT, KOTZa
MaTepusi KOJIJIarICUPYeT TIof, IeHCTBUeM COOCTBEHHOM rPaBUTALIUU.

HeoOxoauMol  JIOTIO/IHUTE/ILHOM ~ COCTAaBJISIFOLLEN  TIPeJCTaBIIsSIeTCs
KBaHTOBasg MexaHuka. B 1905 rogy, B TOT e rofj, KOrjga Hamnucas CBOK CTaTbio O
CreLMaJbHOW TeOpPUM OTHOCUTE/IbHOCTH, OMWHIUTEMH Takke Harucaa o
dbeHoMeHe, Ha3biBaeMOM (OTOIeKTpUUeCcKUM 3PdekToM. bbio 3ameueHo, yTo,
KOrZla CBeT MaZlaeT Ha Orpe/ie/ieHHble MeTasljibl, BBIJEJSIOTCA 3apsUKeHHbIe
YaCTUIbl. YIUBUTENHLHO B 3TOM ObUIO TO, UTO, €C/ii WUHTEHCUBHOCTh CBeTa
CHW)Kajach, YMC/IO0 BbIJIEJIEHHBIX UYaCTUL] TOXKE YMEHbILIAJ0Ch, HO CKOPOCTb, C
KOTOPOU OHH BbLIEeTa M, OCTaBajaach MpeXHeu. DUHIITeNMH I0Ka3as, YTO 3TO
MOKHO OOBSICHUTB, €C/Id CBEeT TIOIVIOL[AaeTCsl He B TIPOM3BOJIbHBIX KOJMYeCTBaXx,
KaKk BCe Mbl TOjarajav, a Juillb HabopoM TMakKeTOB CTPOTO OIpe/eJIeHHOTO
pasmepa. Mges o TOM, 4UTO CBeT CylIeCTBYeT B BHJE I1aKeTOB, Ha3BaHHbBIX
KBaHTaMH, Oblla mpefjiokeHa HECKOJbKUMU TOJaMU paHbllle HeMelKUM
¢usukom Makcom IlnaHkom. DTO CMaxuBaeT Ha CyrepMapkeT, KOrJa Bam
TOBOPSIT, UTO HeJ/Ib3sl KYIIUThb Caxapy CTOJIbKO, CKOJIbKO BaM HY>KHO, a TOJIbKO B
pacdacoBke 1o Kujaorpammy. [11aHK BOCHOIb30BasCs UAeel 0 KBaHTaX MPOCTO
n7isi 0ObsICHEHUsI TOTO, TOUeMy pacKa/ieHHbIM JOoKpacHa KyCOK MeTasuia He
BbI/IaeT cpa3y OeCKOHeYHOe KOMYeCTBO SHEPruM, HO OH pacCMaTpUBa/ KBAHTHI
BCEro /Ml KaK TeOPeTUYeCKYyt XUTPOCTh, KOTOPYIO He COOTHOCHUJI C UeM-T1bo
B (u3nueckort peanbHOCTH. CTaThsi ODMWHINTEWHA IOKa3ajga, 4YTO BO3MOXHO
Herocpe/ICTBeHHO Habmo[aTh OT/enbHbINA KBaHT. Kaxk[as u3myuaemasi yacTuiia
COOTHOCH/IACh C OJIHMM KBAHTOM CBeTa, MaZlaiollero Ha MeTasul. ITO ObLIO
IIMPOKO TMPU3HAHO KAaK OYeHb BaKHbIM BK/aJ, B KBAHTOBYIO TEODHIO, UTO
npuHeco JuHInTeliHy HobenmeBckyto ripemuto 1922 roza (emy cienoBao AaTh
HoGeneBcKyto TIpeMur0 3a OOI[yI0 TeOpUl0 OTHOCHUTENTbHOCTH, HO MbIC/b, UTO
TPOCTPAHCTBO U BpeMs HWCKDUBJISIFOTCS, BCe elje CuYuTasach CIUIIKOM
YMO3PUTEIbHOU M TTapaZloKCaabHOM, TaK UTO BMECTO 3TOr0 eMy Zia/iv TIPEMUIO 3a
doroanekTpuueckuii 3¢deKT, — HO HeJsb3sl CKas3aTh, UTO 3TO camo Mo cebe He
3acnyxuBasio HobeneBckoii ipemMun).

[TonHbie BbIBOABI U3 (HOTO3/IEKTpUUECKOTo 3(dekTa He ObLIM ClienaHbl [0
1925 ropa, korjma BephHep IeitseHbepr ykasasn, uTo JieXKalljie B €r0 OCHOBE



TIpe/ICTaB/IeHUsI He TO03BOJISIIOT TOUHO W3MEpHUThb TOJIOXKeHHWe uacTHUIbl. UTOOBI
YBUJIETh, I7le HAXOJWUTCS YaCTHULlA, HY)KHO MOCBETUTh Ha Hee. Ho OUHINITENH
1OKas3aj, YTO Hesb3s B3AThb OUeHb Majioe KOJMYeCTBO CBeTa, a MNpPUAeTCs
WCMO/Ib30BaTh Le/IbI TMakKeT — OJWH KBaHT. Takoul MakeT CBeTa IOABUHET
YyaCTULy U TPUJACT el CKOPOCTh B HEKOTOPOM HampaBjieHuU. UeM TOuHee BbI
XOTUTE M3MEpUTh IOJIKEHHEe YaCTULbI, TeM GO/BIIYIO SHEPrUI0 MaKeTa BaM
TIDUJIETCST UCTIO/Ib30BaTh U TeM Oosibiliee BO3MYIlleHHMEe OH MPUAACT YacTHIle.
Kakue Obl uW3MepeHUs C YacTUlled Bbl HHM TIBITA/JIMCh TPOU3BECTH,
HeOIlpe/le/IeHHOCTh  ee  TOJIOKEeHUs, YMHOKEeHHas Ha HeoIlpeJe/eHHOCTb
CKOPOCTH, Bcerza OyaeT 6osibllie HEKOW orpesie/ieHHOW BeTUUMHBI.

[MpuHiun HeomrpezeneHHocTH [elizeHOepra mMokasas, UYTO He/b3s TOUHO
VU3MEPUTb COCTOSIHWEe CUCTeMbl, a II0TOMYy HEeBO3MOXHO IpeJCKa3aTh
BEPOSATHOCTH peasi3allii TeX WIM WHBIX BapuaHTOB Oyayiero. M BOT 3TOT-TO
3/IeMeHT CJIy4aiHOCTH OuYeHb 03aboTui OiHITeliHa. OH OTKa3bIBa/ICsi BEpUTh,
yTo (hr3MUYecKre 3aKOHbl He MOTYT TOYHO W OJHO3HAYHO TIpe/iCcKa3aTb, UTO
npousoigeT. Ho Bce cBUJETeNbCTBOBAJIO O TOM, UTO OT (peHOMEHa KBaHTa U
TIPUHILIUIIA Heorpee/IeHHOCTH HUKY/A He JIeThbCSl M UTO OHU 3aHSI/IU CBOE MeCTO
BO BCE€X OTPAC/IAX (PU3UKHU.

OO1iast Teopusi OTHOCHUTETBHOCTH OMWHINTEHHA — 3TO TaK Ha3bIBaemasi
KJlaccuueckas Teopusi, TO eCTb OHa He BK/IWOYaeT B cebsi MPUHIUI
HeoripesieneHHOCTU. [lo3Tomy TpeOyeTcsi HaWTM HOBYIHO TeOpHIO, KOTOpas
oxBaTwiia  Obl  OOIIyl0  TEOPUIO  OTHOCUTENIBHOCTU W TIPUHIUI
Heorpee/leHHOCTU. B OOJIBIIMHCTBE CUTYal[dil pa3HHUIla MeXAy 3TOH HOBOMU
Teopuel U KacCUuyecKol Teopueill OTHOCUTeTbHOCTU OyzneT BecbMa Masa. [leno
B TOM, 4UTO, KakK ObUIO 3amMeueHO paHee, HeOIpe/|eJIeHHOCTh, BbI3BaHHas
KBAaHTOBBIM 3(eKToM, Cyl[eCTBYeT TOJbKO B OUeHb MajioM Maciitabe, B TO
BpeMsi Kak o00iljasi Teopusi OTHOCUTEJbLHOCTH UMeeT [efl0 CO CTPOeHHeM
MIPOCTPAHCTBAa-BpeMeHU B oOueHb O0osbiioM Maciitabe. OfHAaKO TeopeMbl
CUHTY/ISIDHOCTH, JoOKa3aHHble Pomkepom [leHpoy3oM M MHOW, IOKa3aau, 4TO
MPOCTPAHCTBO-BPEMSI OKa)KeTCSl CU/IbHO MCKPUBJEHHBIM W B OU€Hb MajioM
Maciirabe. [leiicTBUe TIDUHLIMIIA HEOTPe/|e/IeHHOCTH CTaHeT TOrja OueHb
B&)KHBIM M, HaBepHOe, MPUBE/IeT K HEKOTOPbIM 3aMeuare/ibHbIM pe3y/ibTaTaM.

[Tpo6nemMbl  DWHINITeliHA C KBAaHTOBOM MEXaHWMKOW W  IPUHI[UATIOM
HeoIpe/le/IeHHOCTU YaCTUYHO BO3HMKA/JM M3-3a TOTO, YTO OH II0JIb30BasICs
OOBIYHBIM, OCHOBAaHHBLIM Ha 3/[paBOM CMBIC/Ie TIOHSTHEM, UTO CHCTeMa WMeeT
oripefie/ieHHY0 TipeibicTopuio. YacTuija HaxoAuTcs b0 B 0jHOM MecTe, 100
B ApyroM. OHa He MOXXeT ObITb HArloJIOBHHY B OJHOM MeCTe, HAallOJIOBUHY B
ApyroM. AHA/JIOTUYHO COObITHE BpOJie TOCAZKW aCTPOHABTOB Ha JIyHy wau
VIMeJI0 MeCTO, Wir HeT. OHO He MOIVIO COCTOSTBCSI HallOJIOBUHY. JTO BCe PAaBHO



YTO OBITH OTUACTU MEPTBBIM WM OTUacTu OepemeHHou. TyT mubo aa, mbo HeT.
Ho ecin cucrema wvMeeT e[UHCTBEHHYH), OINpeJe/IeHHYI IIpebICTOPUIO,
TIPUHLIMIT HeoIlpe/ie/IeHHOCTH MPUBOAUT KO BCEBO3MOXKHBIM TapaZjoKcaM, TaKUM
KaK HaxOXK/[eHWe 4YacCTULbl Cpa3dy B [BYX MeCTaX WM KaK acCTPOHAaBThI,
HaroJIOBUHY focturime JIyHsbl.

UssamHbii  crioco6 u3bekaTh 93THUX TMapaZloKCOB, TaK TPEBOXKUBILINX
OUHIITeNHa, BbIIBUHY/I aMepUKaHCKuM (usuk Puuapn @eiinmaH. PeliHMaH
ctas u3BecTeH B 1948 rony cBoeii paboToii 1o KBaHTOBOM Teopuu cBeta. B 1965
rojly OH BMeCTe C APYT'UM amepUKaHCKUM (pusukoMm, [xynuanom LlIBuHrepom, u
AMoHCKUM (pu3rkom Cuaucupo ToMoHara ronyunsn HobeneBckyto ripemuto. Ho
@eiiHMaH ObLT HACTOSIIUM (PU3MKOM B TpaJULIMAX OWHINTEeMHA U HeHaBU[es
rnomrny ¥ MHTpUrd. OH OTKasasjacs OT ujeHcTBa B HanuoHanbHOM AkazemMuun
HayK, TaK KaK 0GHapy)KWJI, UTo GOJIBLIYIO YaCTh BPEMeHH aKa/|leMUKHU MPOBOJST,
pelasi, KO0 M3 YueHbIX TNPUHATb B Akazemuto. deitHmaH, ymepmmii B 1988
rojly, 3aTIOMHHUTCSI OOJBIIIMM BKJIaZIOM B TeopeTuueckyro (u3uky. OJHUM U3 ero
[OCTVKEHWH SBJISIFOTCS HOCSLME ero UMs AuarpaMMbl, CTaBIIMe OCHOBOM ITOUTH
Il BCeX pacueToB B (u3uke uactuil. Ho eile Gosiee Ba)kKHbIM BK/Ia[, — €ro
KOHLIeTILIMS CyMMBbI TpeAbicTOpul. Vzes 3akirouasnack B TOM, UYTO CHUCTeMa He
vMeeT eJVHCTBEHHOM TMpeJbICTOPUU B IIPOCTPAHCTBE-BPEMEHM, KakK IIPUHSTO
CUUTaTh B K/AaCCHYECKOM HEKBAaHTOBOM Teopud. BmecTo 3TOro oHa mmeer BCe
BO3MOXKHbIE TIPeIbICTOPUH. PaccMOTpUM [j/1s1 TIpUMepa 4acTHULy, HaXOJSALLYIOCS B
onpeesneHHoe Bpemsi B Touke A. CormacHO CymMme MpeJbICTOPHUKA OHA MOKeT
JIBUTATHCS TI0 /11000MY TIyTH, HAUMHAOIIIEMYCS B 9TOM TOUKe. ITO BPO/ie TOTO KaK
KallHyTb YepHWIaMM Ha NPOMOKALIKY. YacTHLbl YepHW/1 pacrion3yTcs [0
TIPOMOKAIIIKe BO BCe CTOPOHBI. [la)ke eCyid Bbl TIpepBeTe MPSIMOM MYTb MeXIY
JIBYMsI TOUKaMHU, TIpope3aB Oymary, YepHu/Ia PacIpoOCTPaHSITCS 3a ee Kpasi.

C KaXAbIM MMyTeM WK TpPeAbICTOPHel YacCTULbl MOXXHO aCCOLIMUPOBAaTh
4KCII0, 3aBUCSLLIee OT POPMBI IMyTH. BepoATHOCTb TOTO, UTO YacTHUL]A IPOUJET U3
TOUKU A B TOUKYy B, mnonaydaercs mnyTeM CyMMUDPOBaHUS — UHCeJ,
aCCOLIMMPOBAHHBIX CO BCEMH IYTSMU, BEAYLIMMU YAaCTULYY U3 TOUYKU A B TOUKY
B. Ho uncsia OoT NpsIMBIX IMyTel CJI0XKaTCsl C YUC/IaMU OT TIOUTH TPSIMBIX ITYTeu.
Takum o0Opa3om, I7IaBHBIN BK/aJ B BEPOSITHOCTb OyieT cZiesiaH MPSIMBIMU WU
TIOUTH MPSAMBIMU MyTIMU. BOT rouemy csief; OT 4aCTHULIbl, TIPOXOZSALIEN yepes
My3bIPbKOBYIO KaMepy, BBIVISIAUT IOYTU TpsMbIM. Ho ecid Bbl BCTaBUTe B
paspe3 Ha IIyTM YaCTULbl HEYTO BpOAe CTeHKH, MNYTU YaCTUL] MOTyT
paCIpoCTPaHUTLCSI B 00XO[ CTEHKH, W MOXKeT TIOSBUTbCS BepOSTHOCTh
0OHapY>KWUTb YaCTHUI[bl B CTOPOHE OT TIPSIMOTO HarlpaB/ieHHsl yepe3 pa3pes.

B 1973 romy s Haualn WuCC/le[oBaTb, Kakoe BJIMSHHAE TIPUHLUII
HeOoIpe/le/IeHHOCTU OKakeT Ha YaCTULly B HWCKPUBJIEHHOM TMPOCTPaHCTBe-



BpeMeHU BOJIM3M UepHOM AbIpbl. [I0BOMILHO MpUMeUaTe/ibHO MOe OTKDBITHE, UTO
yepHasi [ibipa He OyzeT coBepileHHO uepHOW. [IpuHIMI Heoripe/eeHHOCTH
M03BO/IUT YaCTUL[aM W HW3/IyUYEHHIO MOCTOSSHHO BbICKA/Ib3bIBaTh W3 Hee. JTOT
pe3y/ibTaT CTas JJisi MeHsl U BCeX MPOUUX TOJHbIM CIOPIPH30M U ObLT BCTpeueH
obmmM HefoBepueM. Ho 3aflHUM 4MC/IOM OH TIOKa3ajcs OueBUHBIM. UepHasi
AbIpa — 3T0 06/1aCTh MPOCTPAHCTBA, U3 KOTOPOTO HEBO3MOYKHO BBIPBAThCS, €C/IU
[IBUTAeIbCsl CO CKOPOCTBbIO MeHbllle CKOpocTu cBera. Ho deliHmaHOBa cymma
TIpeJbICTOPUII TOBOPUT, UTO YaCTHUIbl MOTYT BbIOpaTh /000l TyTh 4Yepe3s
TIpoCTpaHCTBO-BpeMsl. CrefjoBaTenbHO, uYaCTUIlA MOXKET JBUTaThCsi ObICTpee
cBeTa. BepoATHOCTL TOro, 4Tro OHA IIpeofo/ieeT [JIMHHOEe PpacCTOsIHUE CO
CBEPXCBETOBOW CKOPOCTBIO, Maja, HO YaCTvLla MOXKeT IIpojieTeTh [JOCTaTO4HO,
yTOObI BBIPBATHCSI U3 UEPHOM [bIPbI, a TMOTOM CHU3WUTh CBOI CKOPOCThb [0
pocBetoBoil. TakuM o00pa3oM, TPUHLIMIT HEOTpe/e/IeHHOCTH  I103BOJIsieT
YyacTULlaM BbIPBaThCs W3, Ka3ajochb Obl, TMOC/AEJHEro Y3W/WIla — U3 YepHOMH
AbIpbl. BepoITHOCTE TOrO, UTO YacTULA BBIPBETCSI U3 YepHOM AbIPbl MacCOU C
CosnHlle, oueHb Majia, IIOTOMY UTO €l INPUJETCS IIPeofoeTb CO CBepXCBETOBOM
CKOPOCTBIO HeCKO/IbKO KujioMeTpoB. Ho MOryT cyiecTBoBaTh ropaszjo MeHbIIMe
yepHbIe /bIpbI, chopMUpOBaBIlecs: B paHHel BceneHHOU. JTU 1epBOOBITHLIE
yepHbIe [bIPbI MOTYT OBbITH TIO pa3Mepy MeHbllle aTOMHOTO s/[pa, HO UX Macca
MOXXeT [OCTWUraTb MWUIMApAOB TOHH — Kak Macca ropel ®yasu. OHu moryt
TIPOM3BO/IUTh CTOMBKO K€ SHepPruv, Kak Oosibliiasi 3/eKTpocTaHiusi. BOT Obl
HaWTH TaKyl YEPHYIO JbIPY U 3arpsub ee 3Hepruto! K coxaneHuro, oxoxe, 1o
BcenenHol ux pa3dpocaHo He Tak y»K MHOTO.

[TpenckasaHue U3MydeHUs U3 YePHOU JIbIPhI ObLIO TTePBbIM HETPUBUATBEHBIM
pe3y/ibTaTOM OT codeTaHusi OOIielt Teopuu OWHILITENHA C MPUHIUIIOM
KBAaHTOBaHUsL. JTO II0Ka3ajo, YTO TPaBUTALMOHHBIA KOJUIAlIC He TakKOoW YK
TYNUK, KaK Ka3ajoch pasblie. YacTuilbl B uepHOW Jbipe He 00si3aHBI
3aKaHYMBaTb CBOK) HWCTOPUIO B CHUHTY/SIPHOCTA. BMecTo 3TOro OHM MOTyT
BbIDBaTbCl M3 UEPHOM [bIpbl U TIPOAO/DKUTH CBOK WCTOPUIO CHapYXKHU.
B03M0KHO, KBaHTOBBIM TIPUHIIUI 03HAauaeT, UTO TAaKKe MOXXHO U30ekaTb BCeX
WCTOPUM, OepylIuX Hauaso B TOUKe TBOpeHus Tipu bonbiiiom B3phise.

Ha 3TOT BOIpOC OTBEeTWUTH Tropasfio TpyAHee, MOTOMY UTO OH TpeOyet
TIPUMEHEeHUs] KBAaHTOBOIO TIPDUHLMIIA K CTPYKType CamMHUX IIPOCTPAHCTBa U
BpEMeEHHU, a He K MYTsM YaCTHL] Ha JaHHOM TIPOCTPaHCTBEHHO-BPEMEeHHOM (POHe.
YTo TYT HY>KHO — TaK 3TO OMpe/ieJIUTh CII0CO0 CyMMUPOBAHUS TIPeAbICTOPUM He
TOJIBKO Ji/Is1 YaCTHL], HO /ISl CaMOW TKaHW MPOCTPaHCTBA M BpeMeHU. MbI MokKa
ellle He 3HaeM, KaK UX [IPOCYMMUPOBaTh, HO OIpe/e/IeHHO 3HaeM CBOWCTBAa 3TOr0
cymmupoBaHusi. OHO U3 HUX 3aK/IK0YaeTCs B TOM, YTO CyMMHpPOBaThb IMpOLLe,
eC/IM OIepupoBaTh C MPeJbICTOPHUSMM B TakK Ha3blBAeMOM MHHUMOM, a He B



OObIUHOM, peasibHOM BpeMeHU. MHUMOe BpeMsi — CJAOXKHOe [Jisi YCBOEeHUS
TIOHSATHE, U OHO, BO3MOXHO, JOCTAaBUT OO/bllle BCErO TPYJHOCTeM uuUTaTessim
MOel KHUTM. 3a WCIO/Ib30BaHUE TIOHSITUSI «MHHUMOE BpeMs» MeHs TaKkKe
SIPOCTHO KPUTUKOBamu ¢unocodel. Kak MHUMOe BpeMsi MOXKET WMETh UTO-TO
obiiee c peanbHOU BcenenHoit? Iymato, 3Tu (unocodbl He TIOHSIM YPOKOB
uctopur. Korma-to ka3asoch oueBUAHbIM, uTO 3emssi 1iockas, a CosHie
BpalllaeTcsi BOKPYT Hee, HO co BpeMeH KomepHuka u ['anuiesi Mbl PUBBIKINA K
MBIC/IM, YTO 3emJs Kpyriasi u Bpaujaetcsi BOKpyr CosHua. [Jonro kasanoch
OYeBU/IHBIM U TO, UTO BpeMsl UIeT OJ[MHAKOBO JIJisi BCeX Hab/ro/jaTesiel, HO mocJie
OlHIlITeliHa HaM TIPUIIVIOCh TPU3HATh, YTO BpeMsi [Iisi pa3HbIX HalOsropareneit
TeueT T0-pa3sHOMYy. Takke Ka3ajoChb OUYeBH/JHBIM, uTO BceneHHas wumeet
eIMHCTBEHHYI0 HCTOPHUIO, HO TIOC/ie OTKPBITHSI KBAHTOBOW MeXaHUKW HaM
TIPUXO/IUTCSI CUUTATh, UTO BcesieHHasi MeeT BCe BO3MOXKHbIe UCTOpUU. S xouy
TIPeJTIONOXUTDb, UTO WJiesi MHUMOTO BPeMeHHU — 3TO TOXKe HeuTO Takoe, YTO HaM
TIPUJIETCST TIPUHATh. JTO UHTEJIeKTyabHbI CKAuOK TOTO JKe TMOpsifika, Kak U
Bepa B TO, uTo 3emys Kpyrias. /lymaro, MHUMOe BpeMsi CTaHeT CTOJIb JKe
eCTeCTBEHHbIM, KakK U Kpymias 3emsist. Ha cBeTe ocTasoch He MHOTO BepSIILIUX B
TUIOCKYIO 3eMJIHO.

Bbl MoXeTe TMpe/CTaBasSTh OObIUHOe, peasbHOe BpeMsi TOPU30HTAIbHOU
NIUHUEN, Waylleld cjaeBa HampaBo. PaHHMe BpeMeHa cjieBa, Mo3Hue cripaBa. Ho
Bbl MOJKETe TIpe/ICTaBUTh Jpyroe HarpabjeHre BpeMeHU — BBepX M BHU3. JTO
TaK Ha3blBaeMOe MHHMOE HarlpaB/JeHhe BpeMeHM, T10[] TIPSIMbIM YIJIOM K
peasibHOMY BpPeMeHU.

KakoBa rniaBHasi MpUUMHA BBe/|eHUs TIOHSATHSI MHUMOTO BpemMeHU? [Touemy
Obl He TpUEpPKUBATbC OOBIUHOTO, peajbHOrO0 BpEMeHU, KOTOpoe HaMm
n3BecTHO? [IpyumHa B TOM, KaK OTMEUajoCh paHee, UTO MaTepus U JHeprus
CTPeMSITCS 3aCTaBUTh TPOCTPAHCTBO-BPEMSI UCKDUB/SATHCS BHYTpPb cebs. B
HarpaB/ieHUU peasbHOrO BpeMeHU 3TO Hen30eXXHO BeJieT K CUHTY/SIPHOCTSM —
MecTaM, T[e TIPOCTPAaHCTBO-BpPeMsi TIDUXOAUT K CBOeMYy KOHIy. B
CUHTY/ISIDHOCTSIX (pU3MUecKWe 3aKOHbl He OmpejesieHbl, MO03TOMY Hesb3s
npeficKa3aTb, UTO TMpousoieT. Ho HampaBieHMe MHUMOrO BpeMeHU
TIepIIeHUKY/ISIPHO peajibHOMYy. JTO O3HadaeT, UTO OHO BefleT celsi CXoxe TI0
OTHOLLIEHWI0 K TpPeM WU3MepeHUsIM, COOTBETCTBYHOIIMM [BI)KEHHIO B
NpocTpaHCcTBe. VICKpuB/ieHWe TPOCTPAHCTBa-BPeMeHU, BbI3BaHHOE Marepueit
BceneHHO, MOXeT MPUBECTH K TOMY, UTO TPU TTPOCTPAHCTBEHHbIX U3MepeHUs U
HarpaB/ieHre MHUMOTO BpeMeHM CHOBAa BCTPETSTCS IO JPyryk cTopoHy. OHuU
00pa3yloT 3aMKHYTYIO TOBEPXHOCTh, TOJO0HYIO TOBepxHOCTU 3eMau. Tpu
HarpaB/ieHWss TPOCTPAHCTBA M  OJHO MHMMOTO BpeMeHU 00pa3yroT
TIPOCTPAHCTBO-BPeMsl, 3aMKHyToe B cebe, Ge3 rpanul] u kpaeB. OHO He OyneT



VUMeTh TOYKH, KOTOPYIO MOXXHO ObUIO ObI Ha3BaTh HA4a/JOM WM KOHI[OM, KakK He
V¥MeeT Hayasla ¥ KOHLIa 3eMHasi [I0OBEPXHOCTb.

B 1983 rogy [>xum XapTia U sl TIpeJ/IOKUIN He OpaTh CyMMYy HCTOPUIA
BceneHHOU B peaslbHOM BPEMEHH, a CKJIa/IbIBaTb UCTOPUU BO MHMMOM BPeMEHH,
rZle OHU 3aMBIKAlOTCSl Harofjo0ue 3eMHON MMOBepXHOCTU. I[IOCKO/IBKY 3TH
VICTOPUM He VMMEKT HUKAKWX CHHIY/ISIPHOCTEeM W Y HUX HeT Hauaja U KOHLI,
TIPOUCXO/siiiee B HUX OyzleT TIOTHOCTBIO OTIPeieNIIThCs (Pr3rueCcKUMU 3aKOHaMHU.
OTO 03HayaeT, UTO BCe MpOoMCLIe/llee BO MHUMOM BPEMEHU MOXKHO PacCUUTaTh.
A e Bbl 3HaeTe MCTOpPUKO BcesleHHONM BO MHMMOM BpEMeHH, TO MOKeTe
paccuuTarh ee TOBefieHWe W B peasibHOM BpeMeHH. TakuMm oOpa3oMm, ecTb
HaJleXkJia [OCTUYb 3aBepIIeHHOM IOHOM TeOpuH, Mpe/cKasbIBaroller BCE BO
BceneHHOW. DUHIITENH TPOBeJI MOC/IeIHUE TO/bI CBOEU )KM3HU B MOUCKAX TAaKOU
TeOpUH, HO He HallleJl ee, IOTOMY UTO He /I0Bepsi/l KBaHTOBOM MexaHuKe. OH ObLT
He TOTOB MpU3HAaTh, 4YTO BcejieHHass MOKeT MMeTb MHOIO a/ibTePHATUBHBIX
ucTopuil. MBI /10 CUX TIOp He 3HaeM, Kak JO0/DKHbIM 00pa3oM MpOoCyMMUDPOBATh
BCe ucTopuu BcesieHHOM, HO MbI MOXKeM OBbITh B ZIOCTaTOUHOM CTeeH! yYBepeHbl,
YTO CYMMMPOBaHHUe BO3bMeT Ha BOOPY)KeHHMEe MHUMOE BpeMs U /et O TOM, YTO
TIPOCTPAHCTBO-BPeMs 3aMbiKaeTcsi B cebe. [lymaro, 3TU KOHLIETIUU TIPUBEAYT K
TOMY, YTO HOBOE IIOKOJIEHHWe BOCIIPUMET 3Ty W/ TaK >Xe eCTeCTBEHHO, KakK
ujer0 o0 Kpyriod 3emsie. B HayuHOU (paHTacTMKe MHUMOe BpeMsl YyKe CTajio
obmmmM MectoM. Ho 3T0 He mipocTo HayuHasi (paHTaCcTHMKa WM MaTeMaThueCKU
TPIOK. DTO — HeuTo opMuUpyroillee BceneHHY10, B KOTOPOW MBI )KUBEM.



9. Ipoucxoxenne BcereHHol

Boripoc o npoucxoxzaeHuyu BceseHHOM HEMHOIO CXOX C CaMOM JIpeBHeM
1po6sieMoii: UTO MOSIBU/IOCh CHadasa — Kypullja Win sinijo? [IpyruMu CioBaMmu,
Kakasi cuwia cosfana BceneHHyr0 M uTO €037an0 3Ty cuny? Wmv, BO3MOXHO,
BceneHHasi win co3/aBliias ee Cusa CyIeCTBOBa/lM BCerzla U He HYXXJa/JIUCh B
co3ganuu? Jlo HemaBHero BpeMeHU y4YeHble CTOPOHW/IMCh 3THUX BOIIPOCOB,
YyBCTBYSI, YTO OHU OTHOCSITCS CKOpee K MeTadu3uKe WU PeTUTUU, ueM K Hayke.
OpHako B moc/ieHWe HeCKObKO JIeT TOIYyYU/I0Ch TaK, UTO HayuyHble 3aKOHbI
MOT'YT OXBaTWTh Jja)ke BO3HMKHOBeHHe BceneHHou. B Takom cnyuae BeenenHas
MOKeT OBITb CaMOJIOCTAaTOYHONW U TIOJIHOCTBHIO OTpeleIIThbCS  HayYHbIMU
3aKOHaMH.

Cnopel 0 TOM, BO3HHMK/A /M BcejieHHast KOrja-TO MU KaK OHa BO3HMKJIA,
MPOXOJAT uepe3 BCHO 3aUKcUpoBaHHYH wucTtoputo. CyllecTBOBajO [Be
OCHOBHBIE IIKO/Ibl MbILLZIEHUs1. MHOre paHHue TpaJuLvu, a TakKe Uy/erncKas,
XPUCTUAHCKasi U MYCY/IbMaHCKasi PeJIMTUU yTBep)KAanu, uto BceseHHasi Obuia
CO3/laHa B CpaBHUTEe/BLHO HeganekoMm mpouuioM (B XVII Beke erumckorn Arep
BBIUMC/IWI JlaTy co3fanusi Bcenennou — 4004 r. 10 H. 3.; OH MpUILea K 3TOU
udpe myTeM C/IOKeHUs Bo3pacTa mepcoHaxeii Berxoro 3aBera). OpHuM u3
dakToB, B3STBIX UM /Jisi 000CHOBaHWS WJeW O HeJaBHEM MPOUCXOXKIEeHUU
BceneHHoM, ObII0 TIPU3HaHUE TOTO, UTO Ue/IOBeUeCTBO OUEBU/IHO PA3BHBAETCS B
KYJIEType U TeXHUKe. Mbl TIOMHUM, KTO IepBbIM BBIMIOJIHWI TaKOe-TO JeuCTBHe
WA Pa3BU/ Takou-TO Metoj. TakuM oOpa3oMm, yTBep)KAaeTcCs, Mbl He MOIJ/IU
aKTUBHO pa3BUBATbCsl BCe BpeMsi, UHaue Mbl Obl y)kKe TMPOJBUHYIUCH TOpPa3/o
Jla/iblile, yeM NPOABHHY/IMCH Ha CaMOM JieJie.

C papyro¥l CTOpOHBI, ObIIM W TakWe JIOAW, KakK rpeueckuit (uiocod
ApucToTenb, KOTOPbIM He HpaBWIachb MbIC/Ib, 4TO BceneHHass korzma-to
BO3HUK/Ia. OHM UyBCTBOBa/d, UTO 3TO TioApa3ymeBaeT O0)KeCTBEHHOE
BMelllaTe/IbCTBO, U TIpeANIoYMTalu BepruTh, UTO BeeseHHas cyljecTBoBasa Bcerja
u Oyznet cyiectBoBaTh Bcersia. CyllleCTBYHOIllee BEUYHO COBepIlleHHee TOro, UTo
TIPUIIJIOCH CO37aTh. Y HUX ObUI OTBET Ha MPUBEEHHBLIM BbIlle apryMeHT O
yesI0BeUeCKOM IIporpecce: HaBOJHEHUS W [pyrue NpPUPOJHbIe KaTaK/IWU3Mbl
repuoInuecKy 0TOpackiBa/Iv UeioBeueCTBO Ha3a/, K Hauary.

Ob61uM ObII0 TO MHEHUe, UTO CO BpeMeHeM BcesieHHasi CylljeCTBEHHO He
MeHsieTcsi. Vinu oHa Obula co3fiaHa B TOM BH/e, KaK eCTh celyac, UIu MPOCTO
Bcerga Oblia Takoi. Tak cuuTaTh ObIIO eCTeCTBEHHO, IMOCKOJBKY ueoBeueckKas
JKH3Hb KOPOTKa M MeXy POXZeHHWeM U CMepThi0 BcesleHHasi 3HaUMTeIbHO He



v3MeHsilacb. B cratnueckol, Heu3MeHHOW BceneHHOM BOMpoc 0 TOM,
CyIIleCTBOBaJla OHa BCerZa WK Obljla co3/jlaHa KOHEeUHOe BpeMsi Ha3ajl, BaXkKeH [jisl
MeTahU3UKU U pequruu — obe MOTYT 3aHSAThCS Takol BceneHHoii. B camom
nene, B 1781 rogy ¢unocodp Mvmanyun KaHT Hamvcan MOHYMeHTabHbINA U
BeCbMa TyMaHHbIW TPYy/ «KpUTHKa YMCTOro pa3yma», B KOTOPOM 3aK/IHOUYUII, YTO
eCTb paBHO 3/|paBble apryMeHTbl KakK B I0JIb3y TOro, uto BceneHHas nmeeT
Hayasio, TaK ¥ TOrO, YTO Hayasa y Hee HeT. Kak mpejrosiaraeT Ha3BaHue, €ro
YMO3aK/IFOUeHUs] OCHOBBIBA/IMCh Ha «YHUCTOM pa3yMe» — APYTMMU C0BaMH,
HUKakve HabmofileHns BcenenHoll B pacuer He npunHuMamuchZ. B xoHre
KOHIIOB, UTO HaO/Tt0iaTh B HeM3MeHHOU BceneHHO?

Opnako B XIX Beke CTa/ii HaKarjiMBaTbCs CBUJETE/NbCTBA, UTO 3eMJs U
ocTajibHasg BcesieHHas B 1eCTBUTEIBHOCTH CO BpeMeHeM M3MeHsIoTCs. ['eooru
TOHSITA, UYTO ()OPMALIUMU CKal U OKaMeHeJOCTH HACUMTBHIBAKOT COTHU U THICSUYM
MWIJITMOHOB JieT. OJTO 3HAUYUTEJbHO T[PEeBOCXOAWU/IO pacyeTbl CTOPOHHUKOB
coTBOopeHuss Mupa. [lanbHeuWiume CBUJETeNbCTBA TOCTYNW/IM OT Tak
Ha3bIBaeMOI'0 BTOPOTO 3aKOHA TePMOAMHAMUKU, CHOPMYIUPOBAHHOTO HEMELIKUM
dusukom JlrogBurom bBonbliMaHOM. 3OTOT 3aKOH YTBepXKZaeT, uTo obiiee
KonuuecTBO Oecriopsiika BO BceneHHOU (3Ty BeMUMHY Ha3bIBalOT SHTPOIHEN)
CO BpeMeHeM TOJIbKO BO3pacTaeT. JTO, KaK M apryMeHT HaCyeT Mporpecca
yesi0BeueCTBa, IpejriosaraeT, 4yro BcesieHHass pa3BMBaeTCsl JIMILIb KaKOe-TO
KOHeyHoe Bpems. VMHaue oHa ObI y)Xe JerpafipoBajia [0 COCTOSTHUSI TIO/THOTO
GecriopsiJika, r7ie Bce uMesio Obl OIHY U Ty )Ke TeMIieparypy.

Hpyras nipobsiema B uziee 0 craTuyeckoit BceneHHON 3ak/todanach B TOM,
YyTO, COIIaCHO HBIOTOHOBY 3aKOHy TArOTeHMs, Kaxkzaas 3Be3fa BO BceseHHOU
[I0JDKHA TIPUTATUBATBCS KO BCEM JpPYyrWM. A eC/iM Tak, KaK ke OHU MOTyT
0CTaBaTbCd HETOJBWXKHBbIMU, Ha MOCTOSHHOM pacCTOSIHUK Jpyr oT apyra? He
JIOJDKHBI JTU OHU cOOpAaThCsi BCe BMeCTe?

HeroToH oco3HaBan 3Ty npobnemy. B muceme Puuapay BenTnu, Bemyiemy
¢dunocody Toro BpeMeHu, OH COIJIACUJICS, UTO KOHEUHOe UUCJIO 3Be3]] He MOXKeT
OCTaBaTbCSl HETMO/BWKHBIM, — OHU BCe TIPUTAHYIUCh Obl K KaKOH-TO
1[eHTpasbHOW Touke. OfHaKo, BO3pa3v/a OH, OeCKOHEUHOe YWC/I0 3Be3[ He
cobpasiock Obl BMecCTe, TTOCKO/BKY [/ HUX HeT HUKAKOMW 1[eHTPaJbHOU TOUKHU.
OTOT apryMeHT CJIY>KUT MPUMEPOM TOrO, CKOJBKO JIOBYLIEK MOXXHO BCTPETHTD,
roBopsi 0 GeckoHeuHbIXx cucTemax. [IpoOysi MO-pa3HOMY MPUTIOKUTL K KaXK[OU
3Be3/le CUJIbI OT OeCKOHEUHOTO YMCJia OCTalbHbIX 3Be3fl BO BcesieHHOM, MOXKHO
TOJIyYMTb pa3Hble OTBETbl Ha BOIPOC, MOTYT JIM 3Be3[bl OCTaBaTbCs Ha
TIOCTOSTHHOM PacCTOSIHUM JApYyr OT Apyra. Terepp Mbl 3HaeM, UTO IPaBUIbHO
OyzeT paccMoTpeTb Cjiydyaili KOHeuHOl 00sacTu 3Be3fl, a 3aTeM J00aB/sITb
JpyTye, pacripejie/ieHHble MPUOIM3UTENILHO PAaBHOMEDHO 3a TpefiesiaMu 3TOU



obmactu. KoHeuHoe umnc/io 3Be3/], coryiacHoO 3akoHy HbloToHa, cobepeTcst BMecTe,
1 fobaBreHWe IPYrux 3Be3[ 3a IpejesaMyd 007acT He OCTAHOBUT KOJUIarica.
Takum o6pa3om, OeckoHeUHOe UWC/IO 3Be3] He MOKEeT OCTaBaThCs
Hero/BWXHBIM. E.C/TM OHM XOTh HAa MCHOBEHHE OCTaHOBATCS OTHOCUTETBHO APYT
ZIpyra, B3auMHO€ TIPUTSDKEeHUe 3aCTaBUT UX HauaThb Majath Apyr Ha apyra. Mnm
J)Ke OHM MOTYT [BUrarbCsi OPyr OT [pyra, U Cuia MPUTSDKeHUs 3ame/JisieT
CKOPOCTb UX yJlaJIeHus.

YuutbiBass Bce TIpobreMbl B H7ee O CTaTUUeCKOH W HeM3MeHHOU
Bcenennou, Hukto B XVII, XVIII, XIX u Hayane XX Beka He mpeArno/arasi, UTo
CO BpeMeHeM OHa MOXKET TOJYyYUTh CBOe pa3BuThe. I HbprOTOH W OWHINTENH
YIyCTU/IM 1IAHC TIpe[CKa3aTb, UTO BcesieHHass [O/DKHA WM CXKAMATbCS, WA
paciupsATbCA. HbIOTOHA HeJib3si B 3TOM YIPEKHYTb, MOCKOJIbKY OH Wi 3a 250
7IeT 10 TOro, Kak HabOsrofeHuss 0OHapy)KW/IW ee pacIivpeHue, HO OUHINTEHHY
cneoBaio Obl 3TO 3HaTh. OOIIIast TeOPUsSI OTHOCUTEIBHOCTH, C(HOPMY/TMPOBAHHAS
uMm B 1915 ropy, nipeackasasa, uto BeeneHHas go/pkHa paciuvpaTbcs. Ho oH mo-
TIpe>KHeMy ObI/T Tak yOeXk/leH B ee CTaTUYHOCTH, UTO J00aBU/ K CBOel TeopHUH
5JIeMEHT, TNPUMHUPSIONIAA ee C Teopued HBIOTOHAa W ypaBHOBENIMBANOIIWU
rpaBUTALIUIO.

OtkpeiToe B 1929 romy OmBuHoM Xab6om pacivpeHve BceneHHOM
TOTHOCTBH) U3MEHW/IO XapakTep JUCKYCCHUU O ee TPOUCXOXKAeHUuu. Eciu B3STh
COBpeMEeHHbIe CBeeHUs O rajlakTUKaxX U MYCTUTb BPeMs BCISATb, OKaXKeTCsl, UTOo
I7Ie-TO MEX/y JIeCATbIO U ABaZAaTbi0 MWITMApaMu JIeT Ha3aj, OHU Bce ObLM B
Kyue. B 5TO BpeMsi, B MOMEHT B3pbIBa CHUHTY/ISIDHOCTH, Ha3biBaeMoro bosbiimm
B3pbiBOM, IJIOTHOCTH BceneHHOM W UCKPUB/JEHHWE MPOCTPaHCTBa-BpeMEHU
JNO/DKHBI ObTH OBITb OECKOHEUHbIMM. B TakKMX YC/IOBUSIX BCe H3BECTHBIE
HayuHble 3aKOHBI [JOJDKHBI ObUTM Hapylathcs. s HaykKy 3To Kartactpoda. ITo
03Hauasi0 Obl, UTO HayKa cama To cebe He MOKET IpeZiCcKa3aTh, KaK BO3HHK/IA
Bcenennast. Hayka Morna Obl cKa3aTh /MIlb, UTO «BcesieHHasi TakOBa, KaKOBa
OHa ecTh, TIOTOMY UTO OHa Oblja TakoM, Kakoil Obuia». Ho Hayka He Mor/a Obl
CKa3arh, roueMy cpas3y rnocje bonbioro B3peiBa BeeneHHasi Obisia Tako, Kakoi
ObL1a.

Huuero yauBUTENBHOIO, YTO MHOTMX YUeHbIX He YCTpauBa/l TAKOW BbIBOJ,
Y TIOTOMY OBIIO TIPEJIIPUHATO HECKO/IBKO TOMBITOK HM30eXaThb 3aK/I0UeHHs], UTo
ripou3olien bosbiiok B3pbeIB CUHTY/IIPHOCTH U C HEr0 Hayaao0Ch Bpemsi. OqHOM
13 Teopuil Oblla TakK Ha3biBaeMasi TeOpHsl YCTOMUMBOIO cocTosHuS. Wjes
3aK/ifoyajacb B TOM, UTO, KOI/la TrajlakKTUKU pasjieTajuch [Apyr OT Jpyra, B
MPOCTPAHCTBE MEXAY HAUMM M3 MOCTOSIHHO CO3/iaBaBIIIeVCs MaTepUU BO3HUKA/IU
HOBBIe TrasakTWKW. Torya BceneHHass Moria Obl CylileCTBOBaTh BEUHO TOUTH B
TOM K€ COCTOSIHUH, KaKOBa OHA CEro/IHsl.



Yrobbl BceseHHasi mpojjo/bKa/iia pacIIMpATBCS W CO3[aBajach HOBas
MaTepusi, TeOpUsl yCTOWUYMBOTO COCTOSIHHS TpeOoBasa HECKOJbKO W3MEHHUTHb
00I1Iy}0 TEOpUID OTHOCUTENLHOCTU, HO CKOPOCTh CO3/laHUSI MaTepuu, COTJIACHO
e, Jo/mkHa ObUla OBITh OUEHh HU3KOW — TIPUMEPHO OffHAa 4YacCTHIla Ha
KyOnueckuii KWJIOMeTp B TIoJl, UTO He TIPOTHUBOpPeUnsio HaOsopeHusM. Teopus
TaK)Ke Tpe/CKa3biBajia, UTO CPeJHsIsA TUIOTHOCTh TajlaKTHK M CXOKUX OObEKTOB
JO/DKHa OBITh TIOCTOSSHHOM W BO BpeMeHH, W B mpocTpaHcTBe. OHAKO
HaO/IroZileHe MCTOYHWKOB paZIMOBO/IH BHE Hallled ['ajlakTHKW, TIPOBeleHHOe
MaprtuHom Paitnom u ero rpymmo B Kembpumke, Tokasano, uTo crabbix
HCTOYHUKOB 0O0JIbIIe, UeM CWIbHBIX. B cpeHeM MOKHO ObIO ObI OXKHM/IaTh, UTO
cs1abbie UCTOUHUKU — 3TO Oosiee yzaneHHble. TyT ObLIO iBé BO3MOXKHOCTH: WU
MbI HaxoZuMcsi B obacti BcesieHHOM, rje CHUIbHBbIe MCTOUHUKN BCTPEUAOTCS
peXke, ueM B cpefiHeM 10 BceneHHOM, WM TIZIOTHOCTh UCTOUHWKOB Obl/ia BhIIIE B
TIPOIIIZIOM, KOTZla CBET OTITPaBUJ/ICS K HaM M3 Oosiee yaaneHHbIX UCTOUYHUKOB. Hu
O/lHA W3 O5TUX BO3MOXHOCTEHW He CThIKOBajaCh C MpPeACKa3aHUsIMA TeOpUU
YCTOMUYMBOIO COCTOSIHUS, TIpeAroiaraBileld, UTo IJIOTHOCTh PaJJMOMCTOYHUKOB
JIOJDKHA OBITh TIOCTOSIHHOM B TIPOCTPAHCTBe UM BpeMeHW. OKOHYATeTbHBIM
yJapoM II0 3TOM TeOpuU CTaj0 OTKPbITWE, cAenaHHoe B 1964 rogy ApHO
[Tenijmacom ©  PobGeproM  YW/JICOHOM  OTHOCUTENMBHO  ITPOMCXOXK/EHUS
MHKPOBOJIHOBOTO M3/TyUeHUsI, UCXO/AIIET0 U3 OTAa/IeHHbIX 00/acTeli BHe Halllei
lamakTvku. OHO WMeJI0 XapaKTepHbIM CIEeKTDP W3/y4YeHUs, WCXOJSIIEero OT
ropsiuero Teja, XOTd B [JaHHOM Cjy4yae TepMUH «ropsiuee» BpPsJ /M YMeCTeH,
TIOCKO/IbKY peub H/leT O Temriepatype 2,7 rpajyca Bblllle abCOMOTHOTO HYJIS.
BceneHHasi — xonogHoe, TeMHOe MecTo! B TeopuM yCTOWUMBOIO COCTOSIHUSI He
ObIJI0O HUKAKOTO OCMBICJIEHHOTO MeXaHW3Ma /[IjIsi TTOPOXKAEeHUS] MHKPOBOIH C
TaKUM CIeKTPOM. [103TOMy OT Hee TIPUILIOCh OTKAa3aThCs.

Opyryto uzeto, obxoauBiiytocs 6e3 Bosbiioro B3peiBa CHUHTY/SIPHOCTH,
nipeayioxkunu B 1963 roay aBoe yueHbix M3 Poccuu — EBrenuit JIudiun u Mcaak
XanatHUkoB. OHU TOBOPW/IM, UTO COCTOsIHWE OeCKOHEUHOM TIOTHOCTH MOXKET
MMeTb MeCTO, TOJIbKO eCJ/IU TaJIaKTUKU ABUXKYTCSI CTPOTO APYT K APYrYy WU JPYyT
OT Jpyra — JWIIb B 3TOM C/y4yae KOI/la-TO B MPOIIJIOM OHU MOITIM OBbITh BCe
BMecTe. HO rajlakTUKA UMEIOT YU HEKOTOPYIO CKOPOCTh B CTOPOHY, M 3TO JaeT
BO3MOXKHOCTb TIPe/INTONIOKUTh, UTO B MPOILIOM Obla Kakasi-To (a3a CKarus
BceneHHOM, Korjja Tra/laKTMKKA HaXOAWIMCh OYeHb OM3KO ApPYyr K Jpyry, HO
KakiM-TO 00pa3oM Cymesid He CTOJKHYTbCs. B Takom ciyuae BcesieHHasi Moria
HauaTh paciivpeHre, MUHOBaB (pa3y 6eCKOHeUHOM MJIOTHOCTH.

Korga JIudimi v XanaTHUKOB CZieflald CBOe TPeATIoioyKeHHe, s ObL
aCriMpaHTOM M TIOABICKMBA/ Temy JJjisl AUcceprauvu. MeHsi 3auHTepeCcOBaslo,
MPOM30LIIe/T /M B NPOLULIOM bonbiion B3pbiB CUHTYISIPHOCTH, MOCKOJIBKY 3TOT



BOTPOC OBbI/T pelaroIiM JIJIs TIOHUMaHUsl TPOUCXoKAeHust BcenenHoii. Bmecre
¢ Pomxkepom IleHpoy3oM Mbl pa3paboTanmu psifi HOBBIX MaTeMaThueCKHX
TIPUEMOB, UTOOBI OTIEPUPOBATh C 3TOW U CXOXKUMU TTpobseMaMu. MBI MOKa3asu,
YTO, eC/M 00I1]asi TeEOPHsI OTHOCUTE/ILHOCTH BepHa, Jitobast oCMbIC/IeHHast MOJIeTh
BceneHHOW [j0/’KHa HAUMHATBCSI C CUHTY/ISIPHOCTHM, a 3HAuMUT, HayKa MOXKET
CKa3arb, uTo BceneHHast 1o/pKHA Oblyla IMeTh Hadyasio, HO He MOXKeT CKa3aTh, Kak
OHa JI0/DKHa Oblsla HauaThCsl, — JI/Is1 9TOr0 HY)KHO 00paTuThCcs K bory.

Bb1o MHTEpecHO HaOMOJaTh M3MEHeHHe OTHOIIEHHWS K CHUHTY/ISIPHOCTSIM.
Korga s yuwicsi Ha TMOC/IeHEM KypCe YHUBEDPCUTETa, MOUTU HHUKTO He
BOCIIPUHUMaAJ X Bcepbe3. Tereps, O/arosapsi TeopeMaM CUHTY/ISIPHOCTH, TTOUTH
BCe BepsiT, uTO BceseHHasi BO3HUK/IA W3 CUHTYASPHOCTH, TAe Gdusnueckue
3aKOHBbI Hapy1arTcsa. OHAKO Terepb yxKe 5 [yMaro, YTO, XOTS CUHTY/IIPHOCTHU U
CYILIeCTBYIOT, (pu3ruecKre 3aKOHbI BCe >Ke MOTYT OIlpeJenuTh, KaK BO3HUK/A
BcesenHas.

OO1ast Teopusi OTHOCHUTENBHOCTU — 3TO TaK Ha3biBaeMasl KiacCHuecKast
Teopusi, TO eCThb OHa He TIPUHMUMAaeT B pacueT TOT (aKT, YTO YaCTHUI[bl HEe UMEIOT
TOYHO OIpe/ieJIeHHOTO TIOJIOKEeHUs U CKOPOCTH, a «pa3Mas3aHbl» I10 MaJIeHbKOU
obmacTv TIpOCTpaHCTBA TIPUHIUIIOM HEOTpezie/IeHHOCTH KBAaHTOBOM MeXaHWKH,
KOTOpbIM He MO03BOJIIeT OJHOBPEMEHHO W3MEPUTh U TIOJI0)KEHUe, U CKOPOCTh. B
OOBIUHBIX CUTYyalUsIX 3TO He MMeeT OO/BIIOro 3HaueHus, TTOTOMY UTO PauycC
VWCKDUBJIEHUSI TPOCTPAaHCTBa-BpEMEHW OUYeHb BeJWK TI0 CPaBHEHUID C
HEeOIpe/IeJIeHHOCTBIO MOJIOKEeHUsT 4YaCTUllbl. OJHAaKO TeOopeMbl CUHTY/ISPHOCTH
TOKa3bIBalOT, UYTO B Hauaje HacTosield (a3bl paciuvpeHus BceneHHoM
TIPOCTPAHCTBO-BpPeMsi ObLIO CUMBHO Je(pOPMHUPOBAHO, C MaJbIM PaIiyCOM
WCKpUBJ/IeHUsI. B 3TOM cUTyauuu NPUHLWN HEOnpeAeeHHOCTU OYEHb BaXKeH.
TakuM  obpa3om, oOmias  Teopuss  OTHOCUTENBHOCTH,  TIpe[CcKa3biBas
CUHTY/IIPHOCTH, MOXXHO CKa3aTb, BeZleT K COOCTBEHHOMY KpylleHH0. YToObl
obOCcyXJaTh TIPOUCXOXKAeHWe BcejeHHON, HaM HY)KHa TeOpHs, COUeTaroIast
0OIITyI0 TEOPHIO OTHOCUTE/TbHOCTH M KBAHTOBYIO MEXAHUKY.

TakoBOM SIB/ISIETCSI TEOPUSI KBAHTOBOM TpaBUTallMd. MBI ellle TOUHO He
3HaeM, KakKylo (opMy MpuMeT TMpaBu/bHasi TeOpUs KBAHTOBOM TIpaBUTAllWHU.
JIydliiM KaHJWIaTOM U3 MMEIOIIUXCS B HACTOSILIUMA MOMEHT SIBJISIETCSI TeOPUS
CYTIepCTPYH, HO B Hell ellle eCTh psiJ] HepelleHHbIX IpobseM. OZHAKO MOXKHO
TIPeANIO/IOKUTb, Kakue  CBOWMCTBa OyAyT HaaMyecTBOBaTb B /IHOOOM
»KHU3Hecrioco6HoM Teopun. OTHO U3 HUX — HJies1 DUHILTeHHA O TOM, UTO B/IUSHUE
rpaBUTAllMA MOXKHO TMPEACTaBUTh KaK WCKPUBJEHWE WA BO3MYIEHHE
(MCKa)keHMe) TIDOCTPAHCTBa-BpeMEHW MaTepuerd U 3aK/JIIOUeHHOM B Heu
sHeprueii. OOBEKThI CTPEMSTCS C/Ie[JOBaTh 3a OMMKAMILIM TesioM T10 MpsSMOi B
WICKPUBJIEHHOM NpocTpaHCTBe. OJHAKO, TMOCKO/IbKY OHO WCKPHUBJ/IEHO, WX IMYTU



OKa3bIBAlOTCS M30THYTHIMU C/IOBHO Obl TPaBUTALJMOHHBIM TI0JIEM.

[pyroii  o)KujaeMblli  37eMeHT OKOHYaTe/JbHONW TeOpuM —  3TO
nipeAnosio)keHre Puuapsa PeliHMaHa OTHOCUTENBHO TOTO, UTO KBAaHTOBYIO
TEOPHI0 MOXKHO C(OPMYIMPOBaTh KaK «CyMMY MpPeAbICTOpUii». B rpocTeiiiieii
dbopme ujies 3aKk/arOUaeTCsl B TOM, UTO KakK[asli yacTUlla MMeeT BCe BO3MOYKHBIE
MyTH, WIX WCTOPUM, B TIPOCTPAHCTBe-BpeMeHU. KaXKJblil MyTh, WX UCTOPHS,
MMeeT HEeKYI0 BepOSITHOCThb, 3aBUCAIIYI0 OT ero ¢dopMbl. UToObl 3Ta wHjes
3apaboTtana, HY>XHO pPacCMOTPeTb MCTODUA BO MHHUMOM, a He B peasbHOM
BpeMeHH, T7e Mbl SIKOOBbI >KvBeM. TepMUH «MHHUMOE BpeMsi» HallOMHHaeT HaMm
HayuHyto ¢aHTaCTUKy, HO Ha CaMOM Jejie 3TO XOpOIIOo mpopaboTaHHas
MaTeMaTHueckasi KOHILIeMNius. B HeKOTOpOM CMbIC/ie MHUMOE BpeMsl MOKHO
Tpe/iICTaBUTh HarpaB/ieHWeM BpeMeHH, TMepIeHUKY/IsIPpHbIM K peaslbHOMY
BpeMeHM. CK/Ia[IbIBalOTCSI BepPOSITHOCTHM BCeX TIPeAbICTOPUM YaCTUIbl C
orpe/le/IeHHBIMHA CBOWCTBaMH, TaKUMU KaK MPOXOXK/eHUe uepe3 Orpejie/ieHHble
TOUKU B orpejeeHHOe Bpemsi. [IoTOM HY)XHO 3KCTparo/jMpoBaTh pe3y/bTar
obpaTHO B pea/sibHOe MPOCTPAHCTBO-BpeMsl, B KOTOPOM Mbl >KHBEM. JTO He
caMblli U3BeCTHBIN MOAXO0/ K KBAHTOBOM TeOPUH, HO OH [laeT Te »Ke pe3y/bTaThl,
UTO U Jpyrye MeTo/Ibl.

B cryyae KBaHTOBOW rpaBuTaliuu uzess PeliHMaHa O CymMMe HWCTOPUM
BK/IFOUaeT CyMMHpPOBaHHEe BCEBO3MOKHBIX HCTOpUM 10 BceseHHON — TO ecCTb
pa3sHbIX MCKPHUBJIEHHBIX IIPOCTPAHCTB-BpeMeH. OHU MpeJCTaBASIOT COOOM
rcrtopuro BceneHHOM U Bcero cyiilero B Heil. TyT MpueTCs OrpeAe/inTb, Kakou
KJIaCC U3 BO3MOYKHBIX UCKPHBJIEHHBIX MIPOCTPAHCTB BK/IHOYAaTh B CYMMY UCTOPHH.
Bri60p 3TOrO K/acca MpPOCTPAHCTB Orpejie/isieT, B KAKOM COCTOSTHUM HaXOJUTCS
Bcenennasi. Ecnu B K/jacC MCKPUB/IEHHBIX TIPOCTPAHCTB, OIpeJesitolnii
cocTossHue BcesieHHOW, BOWAYT TIPOCTPAaHCTBA C CHUHTY/ISIPHOCTSMM, TO
BEpPOSITHOCTb CYIIIeCTBOBAaHUSI TaKUX IPOCTPAHCTB He YAACTCS OMpe/e/nuThb
Teopueil. BMmecTo 3TOro BepoOSITHOCTSIM TIPUAETCS TNPUCBOUTH 3HAYeHUs
HEKOTOPbIM TIPOM3BOJIbHBIM 00pa3oM. OJTO O3HayaeT, UTO HayKa He MOXXeT
ripe/icka3aTb BEPOSITHOCTH TaKWUX CHHTY/ISIPHBIX UCTOPUU [l TPOCTpPaHCTBa-
BpemeHU. TakuM 00pa3om, OHa He MOXKeT CKa3aThb, Kak BceseHHasi omkHa cebst
BeCTM. B03MO)XHO, o0JHako, 4TO BceneHHas HaXOAWUTCS B COCTOSIHUU,
oripefie/iseMOM CYMMOM, BKJ/IIOUalOIlle B cebs TOMBKO HECHHTYJ/ISIPHBIE
HCKpUBJIEHHbIE TIPOCTPAHCTBA. B TakoM ciyyae HayuHble 3aKOHbI OOBSCHST
BceleHHY!0 TIOJTHOCTBIO, U UTOOBI OIpeZe/iTh, KaK OHa BO3HHUK/IA, HE HY)XKHO
Oymer oOpaiaTbCsi K KaKOW-TO BHEIIHEeM 110 OTHOIIEHWI0 K HeW cuie.
[TpenmnonokeHre, uTo COCTOsIHME BceneHHOW orpefesnsieTcss CyMMOMN TOJIBKO
HEeCUHTY/ISIPHBIX HCTOPUM, B KaKOW-TO CTeleHd HarlOMUHAaeT CUTYyal[ul0 C
TMIbSIHBIM, WILYIIIUM CBOM KJIOUW 107 (hoHapeM: BO3MOKHO, OH TOTepsiT UX He



TaM, HO 95TO €AWHCTBEHHOEe MeCTO, TZle MX MO)KHO HaWTH. AHAIOrHYHO,
BceneHHass MoXeT OBbITh B COCTOSHHH, OIpee/isieMOM CyMMOM He TOJbKO
HeCHUHTY/IIPHBIX UCTOPHUM, HO 3TO eIMHCTBEHHOE ee COCTOsIHMe, B KOTOPOM Hayka
MOJKeT Tpe/iCKa3aThb, Kakoi OHa OyzeT.

B 1983 romy [Dxum Xapmi U S TIPpeJIOKWIA TI0/ydyaTb COCTOSIHUE
BceneHHOI Kak CymMMy Ompeie/ieHHOTO K/lacca UCTOPUM. DTOT KJ1acC COCTOSIT U3
VCKPHUBJIEHHBIX TIPOCTPAHCTB 0e3 CHHTY/ISPHOCTEM, MPOCTPAHCTB KOHEUHOTO
pa3Mepa, HO He MMEOIMX KpPaeB U I'DAHMUII, BPOJe 3€MHOM TOBEPXHOCTH, HO C
elre AByMsI U3MePeHUsIMU. 3eMHasl [TOBepPXHOCTh UMeeT KOHEUHYIO TUIOIa/lb, HO
He UMeeT CHHTY/IIpHOCTeH, KpaeB W TpaHull. $I TMpOBepWwI  3TO
9KCTIepUMeHTaIbHO: 00bexas BOKPYT 3eM/T U HUT/le C Hee He yTaJl.

[pensiokeHue, cienaHHoe XapTiOM W MHOM, MOXHO TMepedpa3upoBaTh
TaK: «[paHMUHBIM yc/oBUeM BceneHHON sB/IseTCS TO, YTO OHA He HMeeT
rpanuil». Tonbko ecnu BceneHHass HaxoAWTCsl B 0e3rpaHUUHOM COCTOSIHHH,
HayuHble 3aKOHBI CaMH 110 cebe ompe/ensifoT BePOSTHOCTH KaXKZ0M BO3MOXKHOM
rctopu. TakuM 00pa3oM, TOJTBKO B 3TOM C/Tyuae W3BeCTHbIE 3aKOHbBI OTIPe/IerIsT,
Kak moBefieT cebsi BcenmenHasi. Eciu oHa HaxoAuTCs B KakKoM-MOO [Ipyrom
COCTOSIHWH, KJ/IaCC WCKPUB/IEHHBIX TIPOCTPAHCTB B CyMMe HCTOPHIN BK/IFOUUT
IIPOCTPAHCTBA C CUHTY/ISIPHOCTSIMUA. UTOOBI OMNpefe/iiTh BEPOSITHOCTH TaKUX
CUHTYJIIPHBIX UCTOPUM, HY>KHO TIPU3BaTh KaKON-TO [IPYroi MPUHLUII, OTIMUHBINA
OT M3BECTHBIX HAyUHBbIX 3aKOHOB. DTOT IPUHIMM OyJeT 4eM-TO BHEIITHUM II0
OTHOIIIeHHIO K BcesieHHON. MBI He MO>KeM BBIBECTH €ro M3 Uero-To BHYTPHU Hee.
C fapyroit CTOpoHBI, ecii BceneHHasi HaXogUTCsl B 6e3rpaHUYHOM COCTOSIHUMY,
TEeOpeTUYeCKU MbI MOT/IM ObI MOTHOCTBIO OTpe/ie/uTh, KaK OHa ToBeZieT cebs, C
TOYHOCThIO, OTPAHUUEHHOMN TIPUHLIUIIOM Heorpe/ie/IeHHOCTH.

BeccriopHo, A1 Hayku ObuIo ObI Xopoiro, eciu 6bl BceneHHass Oblia B
6e3rpaHUYHOM COCTOSIHMM, HO KaK Mbl MOXXeM CKa3aTh, TakK U 3T0? OTBeT
3aK/II0YaeTCss B TOM, UTO W3 TIPEATIONOKeHUsi 0 Oe3rpaHMYHOCTH BceneHHoM
BLITEKAIOT HEKOTOphble TIpe/[CKa3aHusl OTHOCHUTE/NIbHO TOro, Kak BceyeHHas
nomkHa cebsi Bectu. Ec Obl Bce 3TH MpeficKa3aHUsl He COIVIaCOBAUCh C
HaOJTIOZIeHUsIMH, Mbl MOIVIM OBl 3aK/IIOUWTL, UTO BceneHHass He HaxXOAWUTCS B
Oe3rpaHUYHOM COCTOSIHMM. TakuM 00pa3oMm, TipearoniokeHre 6e3rpaHiUHOCTH —
9TO XOpOIllasi Hay4yHasi TeOpUsi B CMbIC/e, orpejeneHHoM (umocodom Kapiom
[ToririepoM: ee MO>KHO OTIPOBEPTHYTh Hab/toieHeM.

Ecimu HaO/mofeHUss He COMAYTCSl C TIpe/icKa3aHWsSMM, Mbl y3HaeM, UTO B
K/lacCe BO3MOYKHBIX UCTOPUM ZIO/DKHBI ObITh CUHTYISIpHOCTH. OTHAKO 3TO MOUTH
1 BCE, YTO MbI y3HaeM. Mbl He CMOXKEM PACCUHUTaTh BEPOSITHOCTH CHUHTY/ISIPHBIX
WCTODUI, a 3HAUWT, He CMOXKeM TMpe/icka3aTb, Kak BceneHHasi Jo/mkHa cebs
BeCTU. MOKHO TIO[JyMaTh, UTO 3Ta HEIpe/ICKa3yeMOCThb He TaK y»K MHOTO 3HAUMT,



eC/IM OHa MMeJla MecTo TOJIbKO BO BpeMsi bosbioro B3peiBa, — Befib 9T0 Ob1710
JlecaTb WIM [BajliaTb MWILIMApAoB JjeT Hasah. Ho ecam mpeackasyeMoCTb
Hapyluaach B OYeHb CU/IBHOM I'PaBUTALIMOHHOM Iiosie Tpyu bosbliiom B3peise,
OHAa TaKKe HapyLUWTCI U MPU KOJIJIATICe KaKI0M 3Be3/bl. DTO MOXKeT CJ1y4aTbCsl
HEeCKO/IbKO pa3 B Hefle/lr0 To/bKO B Hameil Tanaktukel®l, y nama cnoco6HocTs
Trpe/icKasblBaTh OKA)KeTCs Majla Jake 10 CTaHJapTaM MeTeOIlpOrHO30B.

KoHeuHo, MOXXHO CKa3aTb, UTO HET HYXK/bl 0eCTOKOUTHCS O HapylleHUU
Tpe/iCKa3yeMOCTH Ha Janekux 3Be3ziax. OfHakKO B KBAHTOBOM TeOpUM BCe, UTO
IO/IHOCTBIO He UCK/IFOUEHO, MOXeT C/IYUUTbCA — U cayuutcs. CrenoBaresibHo,
eCJI K/1aCC BO3MOKHBIX UCTOPUM BKJIFOUAET MPOCTPAHCTBA C CUHTY/ISIPHOCTSIMU,
9TU CHUHTY/ISIPHOCTA MOTYT OKas3arbCs T[e YIOAHO — He TOJIbKO MpU bosbiiom
B3pbiBe uau Kosarice 3Be3ibl. VI HAaoOOpOT, TOT ()akT, UTO MbI MOXKEM
npeficka3aTh COOBITHS, — 3TO SKCIepPUMeHTaJbHOe CBU/IEeTebCTBO TIPOTUB
CUHTY/ISIDHOCTEH U 3a Tpe/InosioykeHre 6e3rpaHuyHOCTH.

Tak 4ro ’Ke mpejCKasbiBaeT i1 BcejeHHOW — TIpeAro/o)KeHue
6e3rpaHuuHocTU? [lpexkie Bcero, MOCKOJBKY BCe BO3MOXHbIE WCTOPUM ISt
BceneHHOl B KakoWi-TO Mepe KOHeUHbI, t0basi crcTeMa U3MepeHusi, KOTOPYIO
KTO-mM00 Mor Obl MPUMEHUTH [/l BPeMeHH, [I0/DKHa UMeTb Haubosbliiee U
HavMeHblllee 3HaueHue. CrefioBarenbHO, BceneHHast OyzeT vMeTh Hayaao U
KoHel]. Hauasiom B peasibHOM BpemeHU OyjieT Bosbiiioit B3pbiB CUHTY/ISIPHOCTH.
OpHako Hauajio BO MHUMOM BpeMeHU He OyzeT CHUHTY/ISpHOCTbIO, a OyzeT
oTJaseHHO HanoMuHath CeBepHbIN 10/OC Ha 3emste. Ecn 3a aHasior BpeMeHu
B3ATh [IO/ITOTY Ha MOBEPXHOCTU BPeMeHU, TO MOXKHO CKa3aTb, UTO IIOBEPXHOCTh
3emsn HauvHaeTcsl ¢ CesepHoro mosoca. I Bce ke CeBepHbIM MOJIOC — 3TO
camasi OObIKHOBeHHasi Touka Ha 3emsie. TOUHO Tak ke COOBbITHEe, KOTOPOMY MBI
XOTHM TIPUCBOUTH WMSI «Hauyajio BceneHHOW BO MHUMOM BpeMeHW», Oyzer
O0OBIKHOBEHHOM TOYKOM TIPOCTPAHCTBa-BPEMEHU, TaKOW >Ke, KaK OCTaJbHbIE.
HayuHble 3aKOHBI OyZIyT BBIMOHATLCS B Hauasle Tak ke, Kak U rae-aubo eiie.

[Io aHasorMu C MOBEPXHOCTbHO 3eM/IM MOXHO OXHUZJAaTb, UTO KOHel]
BcenenHoii Oyner HaroOMWHaTh Hauano, Tak e Kak CeBepHbIM TMOMHOC
HariomuHaeT FOxxHbIM. OgHako CeBepHbld U HOXKHBIM MOFOCHI COOTHOCATCS C
HayasioM ¥ KOHL[OM UCTOprH BcesleHHOM BO MHMMOM BpPeMEHH, a He B peajibHOM,
B KOTOPOM MbI XUBeM. EcCiM 3KCTpamnosvpoBarh pe3y/bTrarbl CyMMHPOBaHUS
VCTOPUM BO MHMMOM BpEMEHM Ha peajlbHOEe BpeMs, OKa)KeTCs, UTO Hayaso
BcenieHHOM B peaslbHOM BpeMeHU MOXKeT CUJIbHO OT/IMYAThCS OT ee KOHLA.

BMmecte ¢ [xoHataHoMm ['ajiivBe/isioM Mbl TIPOBeU TIPUOIU3UTETBHBIN
pacuerT, uTo >Ke BiieyeT 3a coboili ycroBue 6e3rpaHUUHOCTH. MBI OneprupoBay Co
BcesieHHOUM Kak C COBEpIIEHHO [VIaJKUM U OAHOPOAHBIM (POHOM, Ha KOTOPOM
eCTb MaJjible BO3MYILIeHUsl IUIOTHOCTU. B peajbHOM BpeMeHU MOXeT



TIPe/ICTaBUThCS, UTO BceseHHass Hayasa pacIIUpSATBCI C OYeHb MaJIeHBKOTO
paguyca. Bo-miepBbIX, paciiupenue OyzieT, Tak CKa3aTh, MHAIAIUOHHBIM, TO eCThb
pa3mep BcesieHHOU OyzeT yzaBauBaThCsl 3a KPOIIEUHYIO OO0 CEKYH/BI, Kak
I[eHbl B HEKOTOPBIX CTpaHaX Y/ABaWBAaOTCS KaKAbIM Tof. MUDOBOU peKopy
5KOHOMHUECKOW WHQVIALUH, BEpOSITHO, MocTaBwia [epmanus mocie IlepBoi
MHUPOBOM BOMHBI, KOTjla IleHa OyXaHKH xyieba TIOICKOUM/Ia 3a MeCsI] OT OHOU
MapKu JI0 MUITMOHa. HO 3T0 HUYTO 110 CpaBHEHUIO C UHAVISAL[HUEH, CITyYHBIIIeNCs
TP BO3HUKHOBEHHHU BcesieHHOU: ee pa3Mep YBeTMUWBAJICS B TeOMeTpHUYeCKOU
nporpeccuy ¢ Ko3(hGUIMeHTOM MWUIMOH MWITMOHOB MHW/ITMOHOB MWIJTMOHOB
MWIJTMOHOB pa3 3a KPOIIEUHYIO /IO/IF0 CeKyH[bpl. KoHeuHo, 3T0 ObLIO elme 7o
TIPYX0/Ia HBIHEIITHETr o TIPaBUTe/TbCTBA.

Wuadasaus Oblla Xopollla TeM, YTO Tpou3Besia BceneHHy0, MKyl U
ofHOo0OpasHyto B 6onbilioM MaciiTabe, KoTtopasi, YToObl U30eKaTh TTOBTOPHOTO
KOJI/Iarica, paciivpsiiach C KPUTHUECKOW CKOPOCThIO. MHGsIMsA Takke Obia
XOpollla TeM, UTO TPOW3BOJWIA BCe Cofep)KuMoe BceneHHOUW OyKBasbHO W3
Huuero. Korza BeenenHas Oblsla OfiMHOUHOMN TOUKOM Bpozie CeBepHOTO TI0M0Ca,
B Hell He ObUIO HWUEro, a Teriepb B TOW uacTu BcesieHHOHW, UTO MBI MOXKEM
Hab/TI0/aTh, COAEPXKUTCS 110 MeHbllel Mepe 1080 wacTui. OTKyza >ke B3sUMCH
BCe 3TH YacTurpl? OTBET 3aK/II0UaeTCs B TOM, UTO TEOPUs OTHOCUTETHHOCTH U
KBaHTOBasi MeXaHMKa TI03BOJISTIOT MaTepUH BO3HUKATh W3 SHEpruv B ¢opMe Tap
YacTHUIla-aHTUYaCTUI[A. A OTKy/a B3s/laCh SHEPTUsl Ha CO3/laHUe TON MaTepuu?
OTBeT TakoB: OHa OblJla TM03aMMCTBOBaHa W3 T'PABUTAI[MOHHOW SHEPIUU
BcenenHoii. BceneHHasi B3ssla B [IOJIT OTPOMHOE KOJIMYECTBO OTpPHIIATeTBbHOMN
IPaBUTALIMOHHOM SHEPTUM, KOTOpas TOYHO YPABHOBECHW/IA TIOJIOKUTEIBHYIO
SHepruto Matepudl. Bo Bpemsi uHGisALMN BeeneHHas [jesiania OrpOMHBIE IOJITU Y
IPaBUTALIMOHHOM 3HEPTyH, uT00bI PUHAHCUPOBATEL CO3/jaHMe HOBOW MaTepuu. B
pe3yJibTaTe BOCTOP)KECTBOBAJIa KeHCHAHCKAsi SKOHOMUKA: ITOJTyUn/Iach CHJTbHAs
SKCIIAaHCWBHAsE BcesieHHasi, TIOJHas MarepualbHBIX OOBEKTOB. A  [o/r
I'PaBUTALIMOHHOM SHepruy He OyzieT roraiieH 10 CKOHYaHUsI BceieHHOM.

Pannsis BceneHHasi He Morna ObIThb COBEPIIEHHO OJHOPOJHOW U
PaBHOMEPHOM, TIOTOMY UTO 3TO HApYIIMIO ObI CYIIIeCTBYIOI[HMN B KBAaHTOBOM
MeXaHWKe TIPUHIUI HeolpeJe/ieHHOCTH. B  Hell [Jo/DKHbI ObUTM  OBITH
OTK/IOHEHHsSI OT PAaBHOMEPHOH TUIOTHOCTH. IIpefmonokeHue 6Ge3rpaHUUYHOCTU
Tofipa3yMeBaeT, UTO 3TU Ppa3/uudsi B IJIOTHOCTH HMEIOTCS YK€ B CBOEM
TepBOHAYa/IbHOM ~ COCTOSIHUM, TO €CTh  OHW, COIVIACHO  TIPUHIUIY
HeoTpe/ie/IeHHOCTH, JO/DKHBI OBITh HAaCKOJBKO BO3MOXKHO Masibl. OfiHako B
TeueHWe WHQUISI[MOHHOTO DPACHIMPEHUs 3TH pa3ivuusi OyAyT yBeJTUUMBATHCS.
Korza mepuos, WHQUISIMOHHOTO PACHIMpeHUst 3aKOHUUTCS, Mbl OKaKeMCS BO
BceneHHol, KoTOpasi Koe-T7ie pacIMpsieTcst ObICTpee, a Koe-Tie MejjeHHee. B



obsactsix Oosee Me[JIEHHOTO paCIIMPeHUsi TPaBUTAI[MOHHOE TIPUTSHKEHUe
Matepuu OyzieT 3aMefJisiTh AajibHelllee paciiupeHre. B KoHIle KOHI[OB Takue
00/1IaCTH TIpeKpaTAT pacIlIUpsiTbCS U COXMYTCS B BUJle Ta/laKTUK U 3Be3/.
CnenmoBarenbHO, MpeANOoKeHne 0e3rpaHUYHOCTU TI03BOJISIET OOBSICHUTHL BCe
CJIOKHBIE CTPYKTYPhI, KOTOpbIe Mbl BUIUM BOKPYT. OIHAKO OHO He MOXKeT JaThb
n7ist BcesieHHOM OIHOTO-eJUHCTBEHHOTO TIpe/icKa3aHusl, a laeT 1]eJioe CeMerCcTBO
BO3MOYKHBIX MCTOPUM, KaXk/lass CO CBOel BepOSITHOCThIO. Bo3MokHa ucTopus, B
KOTOpOI Ha Toc/aeHUX Bbibopax B BenmkoOputanuu nobeausa yeliboprcTcKast
TIapTHsi, XOTSI BEPOSITHOCTh TaKOW UCTOPUU MaJa.

[TpeanonoxeHve 6e3rpaHUYHOCTH KWMeeT TyOOKUM CMBIC/I [IIsi OLIeHKU
posii bora B feiax BcenenHon. Teneps B OCHOBHOM TpU3HAHO, UyTO BeeneHHast
Pa3BUBAETCS COTVIACHO UeTKO OTpe/ie/IeHHbIM 3aKOHaM. DTH 3aKOHbI MOT/IU ObITh
yctaHoB/ieHbl borom, HO, moxoxke, OH Oofbllle He BMEILIWBAeTCSI B >KU3Hb
BcenenHoii, uto6bl ux HapymuTh. [leno bora 6b110 3aBeCTy Yachl U 3aryCTUTD
ee Tak, kak Emy 3abmaropaccyauioch; B TakOM Cjiydyae HbIHEIIIHee COCTOSTHUe
BcenenHoii 66110 Ob1 pe3ynsraToM bo)kbero BeiOoOpa Haua/bHBIX YCIOBU.

OpfHako ecMu HeuTo BpO/ie TPeANoIoKeHUsi 0e3rpaHUuYHOCTHA BEpHO,
cutyaiiusi Obiia Obl COBeplllieHHO WHOW. B 3ToM ciyyae 3akoHbI (DU3UKU
BBITIO/THS/TUCH ObI la’ke TIpU BO3HUKHOBeHUM BceneHnHoi#i, u bor He nmesn Obl
cBoOOABI BbIOOpa HaualbHbIX yciaoBuil. KoHeuHo, OH Bce paBHO Mor Obl
TIPOM3BOJILHO BbIOpaTh 3aKOHBI, TIpaBsiiiye BceneHHo, ogHako y Hero He ObLo
Ob1  obmmpHOro BbeIOOpa. Morno Obl  ObITH JIMIL  HeOOJBIIIOE  YKCIIO
HENPOTUBOPEUMBBIX 3aKOHOB, KOTOpble MpUBeu Obl K BOSHUKHOBEHUIO TaKUX
CJIOKHBIX CYIIIECTB, KaK Mbl, UTOOBI 33/1aThCsl BOIIPOCOM: KaKoBa mprpoga bora?

U maxke ec/iu CyIIleCTByeT BCEro 0JJHO MHOKeCTBO BO3MOKHBIX 3aKOHOB, 3TO
BCEro JIMIIIb MHOXXeCTBO ypaBHeHUiU. UTO ke BAbIXaeT B ypaBHEHUS >XU3Hb U
co3zaet BceneHHyto, uTOObI OHU yTpaB/si/id €t0? JTa OKOHUaTe/bHasi e/[uHast
Teopusi TaK MOIIIHA, UTO CTajia IPUYMHON COOCTBEHHOTO CyIlleCTBOBaHUsI? XOTs
HayKa MOXKET peIlWTb BOMPOC, Kak BcejieHHasi BO3HUK/IA, OHAa HE MOXKET
OTBeTUTh, noueMy BceneHHas rosiBuiack. Ha 3TOT BOIpOC s OTBeTa He 3Halo.



10. KBaHTOBasg MexaHUKa U YepHbIe JbIPbI

[19]

[TepBbie Tpuzuare et XX BeKa CTald CBUJETe/SIMU I[OSIBJIEHUS TpPex
TeOpWH, pafUKaJlbHO U3MEHUBIIMX B3IJIsl[, 4YeloBeKa Ha (M3MKYy M Ha caMmy
peasibHOCTh. DPU3WKU BCe ellje TbITAIOTCI WM3YYUTh U COOpaTb BOEIWHO WX
MOC/eACTBUSA. OTH TPU TEOpPUM — CIleljuajbHasi TeOpUsl OTHOCUTETbHOCTH
(1905), obiriast Teopusi OTHOCUTETLHOCTH (1915) 1 Teopust KBAHTOBOM MeXaHUKU
(1926). AnpbepT OuHIITelH B OOJBIION CTereHHW pa3paboTan TMepByio,
TIOJIHOCTBIO CO37/ia/1 BTOPYIO U ChITPasl 3HAUUTE/IbHYIO POJIb B Pa3BUTHUU TPEThHEM.
M Bce Xe DUHINTEMH HUKAaK He MOI TPUHATH KBAaHTOBYH) MeXaHWKY H3-3a
Ha/lMuusl B HeW 5/leMeHTa C/y4YalhHOCTU M HeorpezeseHHOCTH. Ero uyBcTBa
BbIDA3W/IMCh B 4acTO LUTUpyeMou ¢pase: «bor He urpaer B KoCTu». OfHaKoO
OO/BIIMHCTBO (DU3UKOB C TOTOBHOCTBIO TIPUHSUIA U CIel[Ma/ibHYI0 TeOpHI0
OTHOCUTE/IbHOCTH, ¥ KBAHTOBYI0 MeXaHHWKY, [I0TOMY UTO 3TH TeOPUU OIKCHIBA/IA
npssMo Habmogaembie 3dexTrl. OOIyI0 Xe Teopri0 OTHOCUTEBHOCTU
OOJILIIMHCTBO OCTaBUIM 0e3 BHUMaHHS, TOTOMY UTO OHA TMpe/CTaB/siIach
CJIMIIKOM CJIOXKHOW B MareMaTU4yeCcKOM CMbIC/ie, ee ObLI0O He TIPOBEPUTH B
nabopaTtopu, ¥ 3TO Obla UKMCTO K/lacCMUecKasi TeOpUsl, TO eCTh Ka3ajoCh, UTO
OHa He CTBHIKYeTCsi C KBaHTOBOW MexaHMKOH. [loatomy ofiias Teopus
OTHOCHUTEJIbHOCTU Oblja B 3arOHe TIOUTH MSTh/ECSAT JIeT.

OrpoMHOe paciMpeHre acTPOHOMHUYeCKHUX HabM[eHu, HauaBllieecs B
LIeCTUeCAThIX rofax, CTaj0 TIPUYMHOU BO3POXKJEHUS UHTepeca K
KJ/IACCUUeCKOW TeOPHUH OTHOCUTE/IbHOCTH, TaK Kak OKa3a/loCh, UTO MHOTHE paHee
HeW3BeCTHble $IBJIEHWs, TakKue KaK KBas3apbl, Iy/lbCapbl W KOMIIAKTHbIE
VICTOUHWKY DPEHTIeHOBCKOIO W3/IyUeHUs, TOBOPAT O CYyILeCTBOBAHUM OYe€Hb
CWIbHBIX T'DAaBUTALIMOHHBIX TIOJEM, OMucaTh KOTOpble MOXKET JIMIb ObIias
Teopusi OTHOCHUTEeNbHOCTH. KBaszapbl — 3TO TMOXO)KMe Ha 3Be3[bl OO0BEKTHI,
KOTOpbIe [IOJDKHBI ObITh B HECKOJILKO pa3 sipue Le/IbIX rajakTUK, ecid OHU B
CcaMOM [iejie yJajeHbl Ha TO pacCTOsIHUEe, O KOTOPOM TOBOPUT CMeLeHHe UX
CrieKTpa K KpaCHOMY Kparo; MyJ/ibCapbl — 3TO OBICTPO MUTAOIIIe€ OCTAaTKU B3pPhbIBa
CBEPXHOBOM, TIPEAIOJIOKUTE/IbHO  CBEPXIUIOTHble  HEWTPOHHbIE  3Be3[bl;
KOMITIaKTHbIe MCTOUHWKU DPEHTIeHOBCKOTO W3/yueHUsi, OTKDPbIThle MpUbopamMu C
KOCMUUECKUX amrapaToB, MOTYT ObITb TO)Ke HEUTPOHHLIMM 3Be3/laMU WY,
BO3MOYKHO, TUMOTeTUUECKUMU 0OBeKTamu eiije Oosbliiieli TVIOTHOCTH, @ UMEHHO
YEPHBIMU [JIbIDaMU.

OpHoii u3 mpobneM, C KOTOPOM CTOJIKHY/IUCh (DU3WKM, CTapaBllvecs



TIPUMEHUTh OOIIyI0 TEeOpUI0 OTHOCUTENILHOCTM K 3TUM OTKDBITHIM WU
TUMOTeTUUECKUM OOBeKTaM, CTa/ld TIOMBITKM COCTHIKOBAaTh €e C KBaHTOBOM
MeXaHUKOW. 3a Toc/iefiHe HeCKOIbKO JieT ObUIM MpOoBe/leHbl paboThl, Jaroliue
HaJeXXJy Ha TO, YTO He TaK JajeKo BpeMs, KOrja Mbl IIOJIyYUM IIOJIHYIO
HEMPOTUBOPEUMBYI0 TEOPUI0 TDABUTALIUU, COIIACYIOIYHOCS C 0OImeil Teopueit
OTHOCUTEJTbHOCTUA [I/I MaKpPOCKOMMUeCKUX OOBeKTOB M, MOXHO HaJesiThCs,
CcBOOOJHYIO OT MaTemaTHueckux OeCKOHeuHOCTel, TIpec/ieAyIoIX [pyrue
KBAaHTOBbIe TEOpUMU TI0Jsi. JTU PabOTHI OCHOBaHbI HAa HEKOTOPLIX HeJaBHO
OTKPBITBIX KBAaHTOBBIX 3((eKTax, UMEIOL[UX OTHOLIEHUE K YEPHBIM [IbIpaM, UTO
obecrieurBaeT 3amMeuaTe/IbHYH CBSI3b UePHBIX JIbIP C 3aKOHAMU TePMOAUHAMUKH.

[To3Bo/IBTE MHE KpaTKO OMNKCaTh, KaK MOITIM BO3HUKHYTb UepHbIE bIDHI.
TTpeacraBbTe cebe 3Be3/ly C Maccoil B 1eCSTh pa3 GoJIblIle COTHEYHOM. BobIyio
4yaCTb CBOEM JKW3HU, TO eCTb OKOJIO MUJJIMAp/A JIeT, 3Be37ia reHepupyeT B CBOUX
He/lpax Teruio, mpeoOpa3ysi BOJOpoj, B refuii. BbicBOOOXKZEeHHast 3SHepPrus
CO3/laeT [IOCTaTOUHOe JjaBjieHue, UToObl ypaBHOBEIIMBATh CO3/IaHHYHO 3Be370M
CUJY TSDKeCTU M MOAJEepP>KUBaTh pa3sMepbl 3Be3/ibl C paJliyCoOM MPUMEPHO B MSATh
pa3 Oosibilie comHeuHoro. CKOPOCTD ZIJisi OTPbIBA OT MOBEPXHOCTU TaKOW 3Be3/IbI
Oyzet okono 1000 km/c. To ecTb 0OBEKT, BHICTPE/IEHHBIN C TIOBEPXHOCTU 3Be3/IbI
BEePTHKAZIbHO BBEPX CO CKOpocThbio MeHblle 1000 Km/c, OyzmeT TpPUTIHYT
IPaBUTALIMOHHBIM I10/1eM 3Be3/bl Ha3a/, ¥ BePHeTCSl Ha [IOBEPXHOCTh, B TO BpeMs
Kak 00BeKT, BbI/IeTeBILM C O0/IbIel CKOPOCThIO, Y/IeTUT B 0@ CKOHEUHOCTb.

Korga 3Be3na BbipaboTaeT Bce CBOe sifiepHOe TOIIMBO, HUYTO Yy)Ke He
CMOXeT TO/I/Iep)KUBaTh BHYTPeHHee [laBjieHue, U M0 AelcTBreM COOCTBEHHOM
CUJ/IbI TSDKECTU OHA HauHeT CKUMartbCsl. [1o Mepe cxkaTusi 3Be3/bl CUIa TSKECTU
Ha ee TIOBEPXHOCTH CTAHOBUTCS Bce Oosbllie U HeoOXofumasi Jjisi OTpBIBA
CKOpPOCTh Bo3pacTaeT. Korja paauyc ymeHbldTcs 0 30 KM, Heobxoaumast /st
orpbiBa ckopocThb pocturHer 300 000 km/c — ckopoctu cBeta. [locsie 3toro
HUKAKOM CBeT, WCITyCKaeMbIM 3Be3/[0M, He CMOXeT YWUTH B 0eCKOHeUHOCTh, a
OyzeT TIpUTATUBATbCS 00OpaTHO  rpaBUTALMOHHBIM  TosieM.  CoryiacHoO
CrelaJbHOM TeOpUM OTHOCUTE/NIbHOCTU, HUUTO He MOXKET ABUTAThCsl ObICTpee
CBeTa, TaK YTO eCJId He MOXKeT BbIPBAaTbCS CBET, TO He MOXKET U HUUTO Jpyroe.

B pesynbraTe momy4yaeTcs uepHas ibipa — 00/1acTh TIPOCTPaHCTBAa-BpeMeHH,
OTKyZla HUUTO HE MOXKET y/jeTeTb B 0eCKOHeUHOCTh. ['paHUI[bl UepPHOMW [IbIPHI
Ha3bIBAIOTCSI TOPU30HTOM COObITHI. OH COOTBETCTBYeT (POHTY TeX CBETOBBIX
BOJIH OT 3Be3/Ibl, KOTOPLIM He yZa/ioCh y/eTeTb B 6@ CKOHEUHOCTh, HO KOTOpbIe U
He yrmamu obpaTHO, a mapsAT Ha paauyce Ileapimmnbga: 2 GM/c, tne G —
HproTOHOBa rpaBUTaLiMOHHAs KOHCTaHTa, M — macca 3Be3[bl, a C — CKOPOCTb
cBeta. [ns 3Be3apl npumepHO B fAecsiTb Macc CosHua paguyc Bapriunibga
cocrasssieT 0Kosio 30 KM.



CyleCcTBYIOT [JIOBO/IbHO yOenuTenbHble HaOMOeHUs, TI03BOJISIOIIME
TPe/II0JIOKUTh, UTO YepHbIe JbIpbl IPUMEPHO TAaKOI'0 pa3Mepa CYLLeCTBYHOT Kak
WCTOYHUK PEHTTeHOBCKOTO M3J/IyYeHHs] B CUCTeMe [BOMHOW 3Be3/lbl, U3BECTHOU
nog wumeHeM X-I JlebGems. MokeT ObITb TakKKe OTPOMHOE MHOXXECTBO
pa30bpocaHHBIX 110 BceneHHOW oOueHb MaJeHBKHUX UEPHBIX [IbIP, KOTOpBIE
oOpa3oBauch B pe3y/nbraTe Kojlarica He 3Be3/bl, a CUJIbHO C>KaTod 06sacTu B
ropsiuer IJIOTHOW Cpefie, MPeAIo0KUTeTbHO CyLeCTBOBaBLLIeH BCKOpe Iocje
boneiioro B3peiBa, U3 KOTOpOro rnpowusonuia BcesieHHasa. Takue repBUYHbIe
YepHble [bIPpbl TIPEACTAB/SIIOT OrPOMHBIM HWHTEpeC C TOYKU 3PEHUs UX
KBaHTOBOrO 3(d@deKkTa, KOTOpbId $1 OmNuilly HiKe. UepHasi [bipa BecoM B
MWIIMAp/, TOHH (TIpUMepHO Macca Topbl) uMMena 6bl paguyc okomo 10713
cantTuMeTpa (pa3mep HeWTpoHa wiu TipoToHa). OHa Moria Obl JBUraThCS IO
opbute Bokpyr CoJsiHIja WM LieHTpa ['alakTHKM.

[TepBbI HaMeK, UTO MeX/y YepHbIMU AbIpAMU U TEPMOAWHAMUKOU MOXKET
CyLeCTBOBaTb CBsi3b, CJlesiaji0 MaremaTuueckoe OTkKpeiTHe 1970 ropa,
yTBEpKJalolljee, UTO TIUIONIAb TIOBEPXHOCTH TOPH30HTA COOBITUM, T'PaHUI]
yepHOU AbIphI, 00/1alaeT CBOMCTBOM BCerjla BO3pacTaTh, KOTZla B UYEPHYIO ABIPY
rnajaeT [JOIIO/IHWTe/bHAasA Marepuss WX wusjiyudeHue. bosiee Toro, eciu pse
yepHbIe JIbIPbI CTOJIKHYTCS Y COMBIOTCS B OZIHY, IIOIIA/[b TOPU30HTA COOBITHM
BOKPYT 3TOW HOBOM uepHOU AbIpbl OyzeT Oosiblile, yeM CyMMa TUIOIIa/iel ABYX
NepBOHava/JbHbIX. OTWM CBOMCTBA TIPEAINO/AratOT, UYTO MeEXAY IUIOLaJbIo
TOPU30HTAa COOBITUM UepPHOW [bIPbI W TIOHSATHEM SHTPOIUU B TePMOJWHAMHUKe
CYIIeCTBYeT CXO/ICTBO. DHTPOIMIO MOKHO pacCMaTpuBaTh Kak Mepy Oecriopsizika
CUCTEMBbl WIM, UTO TO >X€ caMoOe, KaK He/JOCTaTOK 3HaHUKW O ee TOYHOM
COCTOSTHUM. 3HAMEHUTBIM BTOPOW 3aKOH TEPMOAWHAMUWKM T71aCUT, UTO SHTPOIHUS
CO BpeMeHeM Bceryia Bo3pacTraer.

AHaNoruo MeXXay CBOMCTBaMU YePHOU AbIPbI U 3aKOHAMU TEPMOJMHAMUKU
pacupuid [I>xeimc M. bapavH u3 BalllMHITOHCKOrO yHUMBepcuTeTa, bpeH10H
Kaprep (MbtofoHckasi obcepBaropusi) u si. COIZlacCHO TepMOAWHaMUKe Masioe
W3MeHeHWe 3SHTPOMNUKA CUCTeMbl  COTMPOBOXAAETCS  TPOMNOPLMOHA/BHBIM
v3MeHeHWeM SHepruu cucteMbl. Ko3adduiiMeHT MporopiyuoHaabHOCTH
Ha3bIBaeTCsl TeMrnepaTypor cuctemsbl. bapvH, KapTep u s HallJTid CXOXKUW 3aKOH,
KaCaroIuiicsi ©3MeHeHUsI MacChl UePHOM JIbIPHI U TIJIOIIA/ [ TOPHU30HTa COOBITHIA.
3nechb k03¢ dULIMeHTOM TTPONOPLMOHATLHOCTHU SIBJISIETCSI BeIMUMHA, Ha3biBaemasi
TOBEPXHOCTHOM I'PaBUTALMEN, KOTOPAs SIBJIIETCS MEPOU CUJ/Tbl TPaBUTALIMOHHOTO
1MoJis Ha TOPU30HTe cOoObITMM. Ec/iyd A0mycTUTh, UTO IUIONIQ[b TOPU30HTA
COOBITMM aHa/IOTMYHA SHTPONMH, TO TIOBEPXHOCTHAs TpaBUTALIAS OKaXKeTCs
aHa/oruyHoOM Temreparype. CXOACTBO yCuIMBaeTCsa TeM (akToM, UTO
TMOBEPXHOCTHasi TpaBUTAlUsi OKa3bIBAaeTCsl OJUHAKOBOM BO BCEX TOUYKax



TOPU30HTA COOBITHM, TAaK >Ke KakK ITPH TEIVIOBOM PaBHOBECHH Temrieparypa
O/IMHAKOBa T10 BCEMY TeJy.

XOTs1 MeXKJ[y SHTPOINMeM U TUIOIIa/Ibl0 TOPH30HTA COOBITHM CYIIleCTBYeT
SIBHO€ CXO/ICTBO, HaM He OYEBHU/HO, KakK IJIOLIa[lb MOXHO OTOXAECTB/STh C
SHTPOINWEN UepHOW JAbIpbl. UTO [Jisi 4YepHOW [bIpbl O3HAuUaeT >SHTPOIUS?
Pemmarorriee mpezmnonoxkenue caenan B 1972 romy ko6 /[I. BekeHiretiH,
YUMBLIWKUCS TOT/IA HA TOC/aeqHeM Kypce [IpUHCTOHCKOTrO YHUBEpPCUTETa, a 3aTeM
pabotasiimii B HereBckom yHuMBepcutere B M3pawie. CyTb TIPUMEPHO TaKOBa:
KOTJja B pe3y/ibTaTe rPpaBUTALIMOHHOIO KOJI/Iarica MmoJiyyaeTcsl yepHasi Jiblpa, OHa
ObICTPO yCTaHABIMBAETCS B CTAl[MIOHAPHOE COCTOSIHWE, XapaKTepH3yemMoe BCETo
TpeMsi MapameTpaMH: MaCCOM, MOMEHTOM UMITYJ/IbCa U JIEKTPUUECKUM 3apsi/IOM.
KpomMe 5Tux Tpex, uepHasi [blpa He COXpaHsIeT HUKAKUX [JPYTrUX CBOMCTB
OKaBIlerocsi oobekTa. [JaHHOe 3ak/oueHHe, W3BECTHOe KakK TeopeMa «UepHast
JbIpa He WMeeT BOJIOC», ObIJIO TIOATBEPXKAEHO Hallle COBMeCTHOM paboToi C
Bpennonom KaprepoMm, BepHepom M3pasnem u3 Anb0epTCKOrO YHHBEPCUTETA U
Iasunom K. PobrHCOHOM M3 TOHAOHCKOTO KHUHIC-Komiemxka.

3 TeopemMbl 00 OTCYTCTBHH BOJIOC BBITEKAET, UTO TPU TPaBUTALIMOHHOM
KoJiarice TepsieTcsi 6osibiiio 06bemM uH(popmaluu. Harpumep, okoHYaTeapHOe
COCTOSIHHE YEePHOU [bIPbI HE 3aBUCUT OT TOT0, COCTOSIJIO JTU CXKaBILIeecs: Tel0 U3
MaTepyuy WM aHTUMaTepyuu, ObIZIO JIM OHO KPYIVIBIM WJIM COBCEM HeIpaBU/IbHOM
dbopmbl. IHBIMUM C/lOBaMU, uepHasi [ibipa JAHHOW MacChl, MOMEeHTa UMITy/bCa U
9JIEKTPUUYECKOTO 3apsi/la MOKeT 00pa3oBaThbCs B pe3y/bTaTe Kojularica 0o
OJJHOM W/IM MHOXKeCTBa pa3HbIX KOH(Urypauuii Matepuu. B camom gene, eciu
rpeHeOpeub KBAaHTOBBIMM 3¢ deKTaMH, Urcao KoHbUrypaiuid Morio Obl ObITh
OeCKOHEUHBbIM, TIOCKOIbKY YepHasl [iblpa MOXKeT ObITb 0Opa3oBaHa B pe3y/bTare
KoJI7Iarca 1jefiod Tyuyd OeCKOHeUHOr0 4YMc/ia YacTull C OeCKOHeuHO MaJsiou
MacCou.

M3 npuHLMna HeorpeJje/IeHHOCTH B KBAHTOBOW MeXaHUKe, OJJHAKO, CIe/lyeT,
YTO YacTMIla C Maccold m BezeT cebsi Kak BojiHA C JauHOM h/mc, thoe h —
nocTosiHHas ITmaHka (Manoe unciao 6,62 x 10727 spr-cekyHj), a ¢ — CKOPOCTb
cBeTa. YToObl 00/1aK0 UaCTHUI] CMOIJIO CKAThbCS B UEPHYIO [bIPY, HEOOXOAMMO,
yTOOBI 3Ta JI/IMHA BOJIHBI Obl/la MeHbIIle, UeM pa3Mep II0/yUMBIIIENCS UYepHOM
ObIpbl. TakMM 00pa3oM OKa3bIBaeTCs, UTO UMC/IO HauaJbHBbIX COCTOSTHUM, W3
KOTOPBIX MOXKeT C(pOpMHPOBAThCSI YepHasi [ibipa C JJaHHBIMHA MaCCOW, MOMEHTOM
UMITy/TbCA W 37eKTPUUECKHUM 3apsifioM, XOTSI M OueHb BeJIMKO, MOKET ObITh
KOHeUHbIM. bBeKeHIIITelH TpeANoa0KWU/I, YTO JiorapuM 3TOr0 UuCIa MOXHO
MHTEPIPeTHPOBATh KaK HTPOMNMIO UepHOM AbIphl. Jloraprdm sToro umncia oyzaer
Mepoi KonuuecTBa WHGopMal[iy, 0e3B0O3BpaTHO TepsieMOi 3a TOPU30HTOM
coOBITHM BO BpeMsl KoJijiarica MpyY BOSHUKHOBEHUH Y€PHOM [IbIPHI.



OueBHZHBIM M3BIHOM B TIPeANONOKEHUMM bekeHinTeliHa ObUIO TO
00CTOSATENILCTBO, UTO €C/AM uepHas /Jblpa HMMEeT KOHEUHYI0 SHTPOIIMIO,
TIPOITOPIIMOHAJILHYHO TIJIOIIA/[ ee TOPU30HTa COOBITHM, TO OHA /I0/DKHA UMETh U
KOHEUHYIO0 TemrepaTypy, MpPOIMOpPLHUOHATBHYIO ee MOBEePXHOCTHOM TrpaBUTALUU.
M3 3TOr0 MOXKHO CJie/iaTh BBIBOJI, UTO YepHasl [ibipa HaXOJWUTCSI B PaBHOBECHUU C
TeIUVIOBbIM U3/lydyeHHeM MPU HEKOTOPOM HeHy/neBOoM Temmeparype. OjHako,
COVIACHO  K/IaCCMYEeCKOM KOHLIeMLMH, Takoe paBHOBECHe HEeBO3MOJXKHO,
TIOCKO/IbKY uepHasi [blpa MorioTwia Obl J/iroOoe yriaBillee Ha Hee TeTIoBOe
W3/TyueHue, HO T10 OrpeZie/IeHH0 He cMorvia Obl BbIIe/TUTh HUUEro B3aMeH.

OTOT TIapafioKC OCTaBaJ/ICsi HepelleHHbIM 10 1974 ropa, korga 4
vccnenoBan, Kak Oyner Bectud cebsi Matepusi BOJIM3M YepHOM ABIPbI COT/IACHO
KBAaHTOBOW MexaHHMKe. K CBOeMy BeIMKOMY YIMWBJIEHWIO, S OOHApY>XWJI, UTO
yepHas [Ablpa MOCTOSTHHO MCITyCKaeT yvacTullpl. Kak W Bce B TO BpeMms, £
npuHUMan 0e3 COMHEHWM, UTO uepHas Jblpa He MOXKeT HHYero HCIyCKaTb.
[ToaTOoMy $1 MOTpaTW/ OYeHb MHOTO YCH/IMM, TIBITasiCh W30aBUTHCS OT TaKOTO
owenomsitoliero 3¢dekra. OgHAKO OH OTKa3bIBaJCs HCYe3aTb, U B KOHL[E
KOHIIOB MHe TIPHIIUIOCh ero Mpu3HaTh. HO UTO MeHsl OKOHYaTe/bHO ybeauio B
peasbHOCTU 3TOT0 (PU3UUECKOTO TIPoLiecca, Tak 3TO TOT (DAKT, UYTO BbLIETAroLHe
YyaCTULbl UMEeM B TOYHOCTU TEIJIOBOM CIIEKTP: uepHas [blpa CO3[aeT U
BbIZIeJIfeT YaCTHIlbl, KakK OObIYHOe Tropsiuee TeJ0 C TeMIlepaTypowu,
TPOMOPLIMOHAILHOU TIOBEPXHOCTHOM rpaBUTALUA u obpatHO
MPOMNOPLIMOHA/IBHOM Macce. JTO CJesajio TpeAroniokeHue bekeHiuTeiiHa O
KOHEYHOM SHTPOIMWU UYEePHOU JBIPbI MOTHOCTHIO HEITPOTUBOPEUUBBIM, MTOCKOIBKY
MO/Ty4asioCh, YTO YepHasi AbIpa MOXKET HaXOJUThCSl B TEIVIOBOM PaBHOBECHUHU TIPU
HEKOTOPOU OT/IMYHOM OT HYJ/ISI TeMIepaType.

C Tex mop MaremaTHyecKasi CTPOTOCTb TOTO, UTO YepHas [blpa MOXET
W3/lydaTh Teruio, Oblla ZioKa3aHa MHOTUMU JPYTHMU JHOJbMU CO MHOXKECTBOM
pa3HbIx MoaxofoB. OAuH W3 Crocob0B TIOHATH 3TO COCTOUT B C/eyHOIIEM.
KBaHTOBasi MexaHHKa yTBEp’K/IaeT, UYTO BCe MPOCTPAHCTBO 3allO/IHEHO TTapaMu 13
«BUPTYa/IbHBIX» YaCTUL] U aHTAYACTUL], KOTOPble MOCTOSTHHO MaTepUan3yroTCs
B Mapbl, pa3fe/siioTCs, a TIOTOM COeIUHSIIOTCS BHOBb M B3aMMHO YHUUTOXAOTCS
(QHHUTWIUPYIOT). OTH YaCTHI[bl Ha3bIBAIOTCSl «BUPTyaJbHBIMU», B OT/IMUME OT
peasibHBIX, TIOTOMY UTO UX Hesb3s HabMogaTh TIPSIMO, ITOCPEACTBOM [IeTeKTOpa
yactull. MXx kocBeHHbIM 3(h@(eKT, TeM He MeHee, MOXHO U3MepUThb, U
CYII[eCTBOBAaHHE TaKWX YaCTHI] ObUIO TIOJTBEPXKAEHO HeOOJILIIMM CMeIeHHEM
(«cmertieHuemM Jlamba»), BHOCUMBIM MMH B CIIEKTP CBeTa OT BO30Y>KJeHHBIX
aTOMOB Bojiopoja. Terepb, NPy HaTMUMK YEPHOU JbIPbI, OJVH 4ieH TaKOW Taphbl
«BUPTYaJIbHBIX» YaCTHI] MOXKET YI1acTb B JIbIPYy, OCTAaBUB JIpyroro 0e3 mapTHepa
It aHHUATWIAOUK. OcTaB/ieHHasi B OWHOYECTBE YaCTUlla WIA aHTAYaCTUI[a



MOXXeT yIacTb B YEPHYHO AbIpy BCJeZ, 3a MapTHEPOM, HO MOXKEeT U yJieTeTb B
6eCKOHEUHOCTb, T7ie TIOKa)KeTCsl U3/TyuyeHreM YepHOU [IbIPHI.

Npyroii cnocob B3rAsSHYTH Ha S3TOT TIPOLIECC — CUWATATh YjeHa Tapbl
YyaCTUL[a-aHTUYaCTyLa, MNaZaroljeld B UepHyH [AbIpy (CKakeM, aHTHUYaCTULY),
peasibHOM YacTuliel, HO Ujyliel 10 BpeMeH! B 00paTHOM HaripaB/ieHuu. Takum
o0Opa3oM, aHTUUACTUILY, TIa/IaloIyI0 B UEPHYIO AbIPY, MOXXHO pPaCCMaTpUBATh Kak
YaCcTULly, BbIJIETAIOIIYIO0 U3 UePHOU JbIPbl, HO B 00paTHOM BpeMeHHU. [J0CTUTHYB
TOUKH, B KOTOPOM Iapa 4aCTHL[a-aHTUYaCTHLIA M3HauaJbHO MaTepuan30Baach,
OHa pacCerBaeTCsl TPaBUTAI[MOHHBIM I10JIeEM TakK, YTOObI IBUraThCs TI0 BpeMeHU B
TIPSIMOM HaripaB/IeHUU.

Takum o6pa3om, KBaHTOBasi MeXaHWKa T03BOJISIeT YaCTHUIle BbIPBATbCS U3
YEpHOU JbIPbI, Uero He J0IyCKaeT Kjaccuueckass MexaHuka. OZiHaKo B silepHOM
Y aTOMHOU (PU3MKe eCTb MHOTO APYTUX CUTYyalUi, KOTr/la CyllleCTBYeT HEKOTOPBIM
Gapbep, KOTOPBIi 10 K1aCCHYeCKHUM TIPUHLIMIIAM YaCTHUI[bI TIPe0fioieTb He MOTYT,
HO yepe3 KOTOPbIM MOTYT IIPOJIOKUTh TOHHEJb COIVIACHO MPUHLMITAM KBAHTOBOU
MeXaHUKH.

TonmyHa OGapbepa BOKPYT UepHOU [IbIpbI TIPOIOPLIMOHA/IbHA pa3Mepy
yepHOU AbIpbl. CriefoBaTe/bHO, TOJBKO OUeHb HEMHOTME YacCTHLbl MOTYT
BBIPBaThCSl M3 TakKoW OOJBbIIION UepHOW /bIPbl, KAaKOBOW MPeTO/IOKUTETbHO
spnsiercsi X—I JleGensi, HO W3 UYepHBIX [IbIp TIIOMeHbIlle YaCTULbl MOTYT
TpocaurBaThCsi BecbMa ObicTpo. TiljaTe/bHble pacyeThbl TOKAa3bIBAlOT, UTO
BBIMYI|eHHbIE YaCTHLbl UWMEKT TeIJIOBOUM CIIeKTP, COOTBETCTBYHOL[UHN
TeMIiepaType, BO3pacTaroleil C TOil ke CKOPOCTbIO, C Kakoil ybbiBaeT macca
yepHOU AbIpbl. Temnieparypa yepHOU AbIpbl ¢ Maccok CoHLa COCTaB/IsieT BCEro
Wb OJHY J[eCATUMWIIMOHHYIO T'pajyca OTHOCHUTE/NbHO abCOMHOTHOTO HYIJISL.
TerioBoe H3/y4yeHUe, MOKWJAoLee YepHYH [bIpDYy C TakOM TemIeparypou,
COBEpIIIEHHO TIOTJIOTU/IOCh Obl pagualioHHbIM (GoHOM Bceenennoii. C apyroit
CTOPOHBI, UepHas [blpa C MacCOM BCEro MW/IMAp[ TOHH, TO eCTb IepBUYHas
yepHasi ibipa pa3MepoM MPUMEPHO C MPOTOH, UMesia Obl TeMriepatypy okoso 120
MWIIMApA0B rpajgycoB KesbBUHA, UTO COOTBETCTBYeT SHEPrMHM B HECKOJIBKO
[leCATKOB MUJ/UIMOHOB 3/1eKTPOH-BOJIBT. [Ipy Takou TemriepaType yepHasi Ablpa
Mor/ia Obl TOPOXK/IaTh 3/IEKTPOH-TI03UTPOHHBIE Maphl U YaCTHUI[bI HY/IeBOM Macchl,
Takhue Kak (POTOHbI, HEUTPMHO W TPaBUTOHBI (TPEATIONOKUTEBHO HeCyllye
TpaBUTAL[MOHHYIO 3Hepruio). [lepBuuHas uepHasi Abipa Bbljensiia Obl SHEPTUIO
MOII[HOCThIO Topsiika 6000 MeraBaTT, UTO pPaBHO MOIIJHOCTH IIIECTU OOJBIIUX
sIePHBIX 3/IEKTPOCTaHLIUIMA.

[TockonbKy uepHasi /Jplpa HWCIyCKaeT YaCTULlbl, ee MacCa U pa3Mephbl
TIOCTOSTHHO YMEHBIIIATCs. JTO obsjeryaer APYyrdM UacTUIIAM BO3MOXKHOCTh
npojiesiaTb TOHHE/Jb HapyXy, W TIOTOMY SMuccUsi OyneT MpOJo/mKAThCS,



TIOCTOSTHHO BO3pacTasi, MOKa B KOHLIe KOHL|OB UepHas Jblpa He COUJeT Ha HeT.
Takum o00pa3oM, B KOHEUHOM WTOTe BCe uepHble [bIpbl BO BceneHHOMN
UCTIapATCs, OJHAKO [jisi 3TOTO TIOHA/00WTCS [1eHCTBUTE/NILHO [J0/T0e BpeMsi:
uepHas ziplpa ¢ Maccoii ConHua npocymectsyer 10%¢ ner. C apyroii cTtopoHsl,
1epBOObITHAsI uepHasi AbIpa JO/DKHA MOUTH TOHOCTBI0 MCTAPUTHCS 3a JeCsTh
MW/JIMAp 0B JIeT, YTO IMPOLLIO0 CO BpeMeHU bosiblioro B3peiBa, Korja, Kak Ham
V3BEeCTHO, BO3HUK/Ia BceneHHasa. Takue uepHble [bIpbl Telepb [OJDKHBI
VCITyCKaTb >XKeCTKOe ramma-usjiyyeHue C 3Hepruerd okoso 100 MU/UIMOHOB
3/1eKTPOH-BOJIBT.

[Mogcuetsi, cpaenanHbie [JoHom H. [lelimkeM, paboraBiium TOrAa B
KamdopHUIICKOM TeXHOJIOTrM4eCKOM WHCTUTYTe, U MHOW, OCHOBBIBAJUCh Ha
M3MepeHHusIX KOCMHUYeCcKoro (hoHa ramMma-pajdaldd CO COyTHHKa SAS-2 u
TI0Ka3a/u, YTO CPeHsisi TVIOTHOCTh TIePBUUHBIX YePHBIX /IbIP [O/DKHA Obliia ObITh
MeHbIIle, UeM MPUMEPHO /IBeCTH [IbIp Ha KyOuueckuii cBeTOBOM rof. JIokambHast
TJIOTHOCTh B Haiedl ['anakTuke morsia ObITh B MWUIMOH pa3 Oosblie 3TOM
Be/IMUMHbBI, eC/IU Obl TTePBUYHbIE UePHbIe [IbIPbl CKOHIIEHTPUPOBAIUCh B «Tajio»
rajlakTUK — pa3pe)keHHOM 007ake ObICTPO ABWXKYIIMXCS 3Be3[l, OKpY»KarolleM
KOKAYI0 TajakTUKy, — a He pacripeenuInucb Obl paBHOMEpPHO TIO Bcel
BcenenHoii. I3 atoro cienyeTt, uro Omkaiiiias K 3emsie repBUYHAsl depHast
[bIpa, BEPOATHO, HAXOAWUTCS T10 MeHblled Mepe Ha TOM ’Ke pacCTOSIHWH, UTO U
[1nyTOH.

[MTocnenHsist CTa/ivsi KCTIaPEeHMsT YePHOM /IbIPbI TIPOMCXOAUT TaK ObICTPO, UTO
3aKaHUMBAETCS CTPALIHBIM B3pbIBOM. KakoBa MOIL[HOCTb 3TOrO B3pbIBa, 3aBUCUT
OT TOrO, U3 KAaKOro KOJIMUeCTBa 3/eMeHTapHbIX 4acTul] cOCTOUT mup. Ecy,
COIVIACHO ILIMPOKO pPacrpoOCTPaHEHHOMY CelyaC MHEHUIO, BCe YaCTHULIbl COCTOSIT
Y3 LIeCTU Pa3HOBUJHOCTEM KBAapKOB, B MOC/IeJHEM B3DbIBE BbIJIE€/UTCS SHEPIus,
paBHasi SHEPrUU TMOUTH AeCSITU MUJUIMOHOB BOJOPOJHBIX OOMO MOII[HOCTHIO B
OJHY MeratoHHy Kaxzjasd. C [pyrod CTOpDOHBI, ajbTepHAaTHMBHAasi TeOopus,
BblIBUHYTass P. Xewnmkaopaom u3 CERN, EBpomnelcKoro 1jeHTpa si/iepHbIX
ucciefioBaHuii B JKeHeBe, yTBepXK/aeT, 4YTO CyI[eCTByeT OecKoHeuHoe
MHOKeCTBO 371eMeHTapHBIX 4acTHI] Bce 6ombiueii Macceil2Y. TIo mepe Toro Kak
yepHasi [ibIpa /ieJlaeTCsl BCe MeHbIlle U Topsiuee, OHA UCITyCKaeT Bce OoJibllle U
Oosibiiie pa3HOOOpA3HBIX YaCTHLl, U, BO3MOXKHO, B3phIB OKaxkeTcss B 100 000 pa3
MOIIJHee, uyeM PpAaCCUWTAaHHbIM Ha OCHOBe KBAapKOBOM ruroTe3bl. [losTomy
Hab/ro/[eHre B3pbiBa UepHOM bIPhI a/i0 Obl HaM OUYeHb LeHHYH0 UH(OPMALIKIO 0
(du3UKe 3/1eMeHTapHbIX YaCTUL] — UH(POPMaL[1I0, KOTOPYIO He TOJyUUTh HUKAaKUM
WHBIM CITIOCOOOM.

B3peiB YepHOU JbIPbI Ipou3Be/eT MOILHBIN BbIOpOC



BBICOKOSHEPreTHYeCKOro raMMa-u3jiyuyeHus. XOTS €ero MOXHO 3aMeTHUTh
JleTeKTOpaMyd raMMa-ayuell Ha CIyTHHUKAX WKW BO3JYIIHBIX IIapax, ObLIo Obl
HEeMpOCTO 3allyCTUTb [IeTEeKTOP /[OCTaTOUHOTO pas3Mepa, 4TOoObl TIOMYUUTh
CyIleCTBeHHBIH 1IaHC YJIOBUTH 3HAUUTeTbHOE UKC/I0 TaMMa-(hOTOHOB OT OFHOTO
B3pbIBa. B0O3MOXXHO, KOTZia-HMOyAh TIpU TIOMOIIM KOCMHYECKOrO YejTHOKa
yAAcTCsl TOCTPOUThL OOJBINION AeTeKTOp ramma-jiyueli Ha opbute, HO Oosiee
JIeTKOW U [ellleBOM a/bTepHaTWBON ObLI0 OBl UMCMOMB30BaTh B KauyecTBe
JleTeKTOpa BepxHUe C/I0M 3eMHOU atMocdepbl. BbicOko3HepreTuyeckue ramMma-
Nyud, BXOAs B aTrMocdepy, MpOu3BeAyT JUBEHb 3/€KTPOH-TIO3UTPOHHBIX I1ap,
KOTOpble BHadasie OyAyT TIPOXOAUTh uepe3 aTMOC(epy CO CKOPOCTBIO BBIIIIe
CKOpPOCTH CBeTa (CBeT 3ameisieTCsl B3aUMO/IeHICTBHEM MEXIy MOJIeKy/laMu).
TakuM 06pa3om, 37eKTPOHBI W TIO3UTPOHBI TIOPOAAT HEUTO BpPOZe YyJapHOMU
BOJIHBI B 93/IEKTPOMAarHUTHOM TI0jie, Harofiobrve TOHM, UTO BO3HUKAeT IIpU
JBIDKEHWH B BO3/[[yXe CO CBEPX3BYKOBOW CKOpPOCTbIO. TaKyro yZapHYHO BOJIHY,
Ha3bIBaeMYI0 UEPEeHKOBCKUM U3yueHHeM, MOXKHO OOHapyXuTh C 3eMJId Kak
BCITBIIIKY BUIUMOT'O CBETa.

[IpenBapurenbHble 3kcniepuMenThl Heltna A. TToptepa u TpeBopa K. Yukca
u3 nybnuHckoro HOHUBepCUTH-KO/IeKa TOKa3aau, UTo, eC/IM UYepHbIe [IbIPhI
B3pBLIBAIOTCS TaK, KaK Tpe/CKa3biBaeT Teopusi XeWKIOpHa, 3a BeK B Halllel
obnmactu TajlakTWKK C/lydaeTcsli MeHee [ByX B3DbIBOB UepHON /[bIpbl Ha
KyOuueckuii cBeToBod roz. M3 3TOro cjefyeT, UTO TUIOTHOCTb ITePBUYHBIX
YepHBIX JbIp MeHbIlle, ueM 100 MUIZTMOHOB ABIP Ha KyOMUeCKHii CBETOBOM TO/I.
HagepHoe, CyIlleCTByeT BO3MOKHOCTb 3HAUUTEJILHO YBETMUUTD
YYBCTBUTE/ILHOCTb TaKUX HAOJIONEHUM, U Jla)ke eCIi OHW He JafyT HUKAKOTo
TI0JIOKUTETBHOTO CBU/IETENIbCTBA O TePBOOLITHBIX UEPHBIX JIbIPax, TO BCe PABHO
OyayT TipeficTaB/IATL COOOM OOJIBIYIO [IeHHOCTh. Ec/u HaO/ofeHnsT YCTaHOBAT
HU3KUN BePXHUM Tpeziesl TIJIOTHOCTH TaKUX UepHBbIX JbIp Bo BceseHHOH, oHU
TOKa)XkyT, UTO paHHss BceseHHas mo/mpkHa Obula ObITH OueHb POBHOW U He
TypOy/IeHTHOIA.

Bosnbliioit B3pbIB CX0K CO B3PhIBOM UYE€pPHOM JbIPBI, HO B ropaszio 0O/bIIIeM
Macitabe. IIo3ToMy MOXKHO HaJleATbCs, UTO, TIOHSB, KaK YepHbIe bIPbI
TIOPOXK/IAI0T YaCTHULIbI, MBI TIPH/IEM K aHAJIOTUYHOMY TTIOHMMaHMIO, Kak BosibItioi
B3peiB mopogun Bcé Bo BceneHHoli. B uepHoli Jpipe MaTepusi CKUMaeTCs U
TIporiajiaeT HaBeK, HO Ha ee MeCTe BO3HUKaeT HOBasi MaTepusi. [103ToMy, MOXKeT
ObITh, CyllleCTBOBajia Kakasi-To Oosee paHHss (a3a BceneHHoM, korma marepus
CKHMMaslach, YTOOBI OMSATH BOSHUKHYTH TT0C/e Bosbiioro B3peiBa.

Ecmu Matepusi, C)KaBlasicsi B UepHYHO [bIpy, UMeJia KaKOoe-TO CaJib/0
9JIEKTPUUECKOTO 3apsifia, MOJIyuMBIIAsiCS YepHasi Abipa Oy/leT UMeTb TakKou ke
3apsifi. DTO O3HAuaeT, UTO YepHas Jiblpa UMeeT TeH/IeHIIUI0 MPUTSATUBATh UeHbI



rnap BUPTya/bHbIX UaCTUL-aHTUYACTUL] C TIPOTHUBOIOJIOKHBIM 3apsiioM U
OTTaJIKUBaTh WieHbI C TaKuM ke 3apsiioM. CriejoBaTesibHO, uepHas Jibipa OyzeT
VCIyCKaTh MPEUMYILeCTBEHHO YaCTULIbl C 3aps/ioM TOTO K€ 3HakKa, UTO MMeeT
cama, ¥ ObICTPO pa3psAUTCS. AHAJIOTMUHO, eC/Id CKUMAROIIAsiCsl MaTepusi MeeT
calb/l0 MOMEHTa WMIMy/ibCa, 4YepHash Jbipa OyzZeT  BpaiaThCs WU
TIPeUMYIIeCTBEHHO HCIyCKaTh YaCTHIlbl, OTOUparoIliie ee MOMEHT UMITY/bCa.
[TpuurHa, ToueMy UepHbIe JbIPbI «3alIOMUHAIOT» 3/IEKTPUYeCKUM 3apsi]i, MOMEHT
UMIyIbCa W Maccy OCKUMAFOLeicsi marepud, KoTopasi «3a0bIBaeT» Bce
OCTa/ibHOE, 3aK/IF0UaeTCsl B TOM, UTO 3TU TPU BEJIMUMHBI COUETAIOTCS C TOJISIMHU,

JEeUCTBYIOLMMU Ha OONBIIIOM pacCTOSHUM: B C/lydae 3apsijla — C
3/IEKTPOMAarHWTHbIM TIOJIEM, a B CJiyuae MOMEHTa WMIy/JbCa U MacChl — C
rpaBUTAI[MOHHBIM.

OkcrniepuMeHThl Pobepra X. [Juka u3 [IpMHCTOHCKOTO yHMBepCUTeTa U
Biiagumupa bparuHckoro u3 MOCKOBCKOTO TOCYAApCTBEHHOTO YHHBEpCUTeTa
MOKa3ajy, UTO He CyL|eCTByeT [Ja/JbHOAEMCTBYIOLUX T[OJIel, KOTOpble
COOTBETCTBOBa/IM Obl KBAHTOBOMY CBOMCTBY, Ha3bIBaeMOMY OapHOHHBIM UHC/IOM
(6apuoHBI — 3TO K/IacC YaCTHll, BK/IHOUAIOIMI B Ce0si TPOTOHbI U HEWUTPOHBI).
CriegoBaresibHO, UepHas blpa, [MOYUMBILIAsSCSA B pe3y/bTare C>KaThs MHOXXeCTBa
O6aproHoB, 3a0yzeT cBoe OapvOHHOE UYHCIO W OyJeT W3Ay4yaTb paBHOE
KonuuecTBO 0OaprvoHOB U aHTUOapuoHoB. [lo3ToMy, Korza uepHast Jbipa
MCUe3HeT, OHA HApYILIUT OJWH U3 CAMbIX HEXXHO JIFOOMMBIX 3aKOHOB (DU3UKHU
YaCTHI] — 3aKOH COXpaHeHust 6aprOHOB.

Xorsl runore3a bekeHmTeriHa O KOHEYHOU SHTPONHUM YEPHBIX [JbIP [JIS
cBOell cTpoiiHOCTU TpebyeT, uTOOBI UepHbIe JbIPbI W3/yuyasd TeIio, TeM He
MeHee, Ha MEPBbIM B3MVISJ, KaKeTCsl WCTUHHBIM 4y[OM, 4YTO TLaTe/bHbIe
pacueTbl KBAHTOBOW MeXaHUKH, Kacarollecss BOSHUKHOBEHUS YaCTHL], TOBOPSAT O
TIOSIBJIEHUM W3/yueHus C TeIIOBbIM crieKTpoM. OOBSICHSeTCsl 3TO TeM, 4YTo
VCITyLL|eHHbIe YaCTUL[bl TYHHe/JWPOBaIu U3 YePHOM JbIPbl, O KOTOPOM BHEILIHWUM
HabrofiaTeslb He 3HAaeT HUUEro, KpOMe ee MacChl, MOMEHTa WMIy/bCa U
3/IEKTPUYECKOTO 3aps/ia. JTO O3HAuaeT, UTO BCe COYeTaHUsl WU KOH(UTypaluu
BBIINYIEHHbIX YaCTHL], UMEIOLUX OJHY U Ty Ke SHepryur0, MOMEeHT UMIIyJibCa U
5JIEKTPUUECKUU 3apsii, OAUHAKOBO BepOsTHBL. B camom jerne, BO3MOXHO, 4TO
yepHasi [Ablpa MCIYCTUT TeJIeBU30D WM JAeCATUTOMHHUK [IpycTra B KOKaHOM
nepervieTe, HO YMOJIO KOH(PUrypalMid 4YacTHUL], COOTBETCTBYyIOLLlee TaKUM
9K30TUYECKUM BO3MOKHOCTSIM, OecKOHeuHO Majio. ['opa3mo Oosibliiiee uumciio
KOH(UTypaluii COOTBETCTBYET U3TyUYeHUIO CO CIIEKTPOM, OJIM3KUM K TETJIOBOMY.

VI3yueHMe UepHbIX /Jblp  [J06aBUIO  elle  GOMBIIYI0 — CTeNeHb
HeOoIpe/le/IeHHOCTH, WM  HelpeJCKa3yeMOCTHM, K TOM, UYTO M TakK
acCoLMMpOBaiach C KBAHTOBOM MeXaHUMKOU. B Kiaccuyeckor MexaHUKe MOXKHO



TIpe/iCKa3aTh pe3y/abTaThl U3MEepPeHUs] KaK CKOPOCTH, TaK U MOJ0XKEHHUST YaCTHLIBI.
B KBaHTOBOI MeXaHHWKe IIPHHIIAII HEOIpeJe/IeHHOCTH IJIAaCUT, UTO MOXKHO
TIpe/iCKa3aTh pe3y/bTaT JIMIIb OJHOT0 W3 W3MEpPeHHH — MO0 CKOpPOCTH, MO0
TI0JIO’KeHUs1, HO He oboux. Takum oOpa3oM, criocobHOCTb HabmoaTe s Jenarhb
orpefieJieHHbIe TIpe/ICKa3aHMs, 10 CYTH, ype3aeTcsl Haro/jioBHHY. C UepHBIMH
JObIpAMHM CUTyallsl elle Xy)ke. IIOCKOJbKY YacCTHIbl, W3/Iy4eHHbIE UepHOM
JBIPOM, MPUXOJAT U3 00/71aCTH, O KOTOPOH Hab/ofaTelb UMEeT OrpaHHueHHbIe
3HAHUS, OH HEe MOXKET C OINpe/e/IeHHOCTbIO Mpe/CcKa3aTb HU CKOPOCTb, HH
TI0JIO)KEHWE YaCTHI], HU KaKyl-TM00 MX KoMOMHaiuio. Bce, uTO OH MOXeET
TIpe/iCKa3aTh, — 3TO BEPOSITHOCTb, C KOTOPOH OIpe/ie/IeHHble YaCTUIIbI OyayT
BBINYIIeHbI. V1 OTOMY, KaXKeTCsl, DUHILTENH BABOMHE OIIMOCs, cka3aB: «bor He
UTpaeT B KOCTW». PacCMOTpeB MCITyCKaHWe YaCTHUL] YePHOM JbIPOH, TTOX0XKE, MbI
MOYKEM CKa3aTb, UTO Bor He TO/ILKO MrpaeT B KOCTH, HO ITOPOHi elije U OpocaeT ux
TaM, I7le HUKTO He BUIUT.



11. YepHbIe bIPLI 1 M0JIOABIE BCE/ICHHbIE

[21]

[TageHre B uepHYIO JbIPYy CTa/l0 OJIHUM M3 y’KacOB HayyHOM (haHTaCTHKU.
Ha camoM pene 0 uepHbIX JbIpax CelMuyac MOXKHO CKa3aTh, YTO 3TO HAyUHbIU
dakT, a He (aHTacTMka. Kak 51 MOKa)Ky HUWKe, eCThb [OCTAaTOYHble OCHOBAHUSI
yYTBEP’KJaTh, UTO UePHbIE JBIPbI JJOJDKHBI CYII[eCTBOBaTh, U HAOMIONEHUS UYeTKO
YKa3bIBalOT Ha MPUCYTCTBUE B Hallled ['ajlakTMKe MHOXECTBa YEpHBIX [bIp, a B
JPYTUX Ta/llakKTHKaX UX elrle 0oJibliie.

KoHeuHO, onuckiBaTh, YTO TPOMCXOJUT, KOTJa Majjaelllb B UepHYIO AbIPY, —
3TO TIOUCTWHe pa3fosbe s (aHtactoB. OOBIUHO TpeAronaratoT, UYTO eciu
yepHasi JpIpa BpallaeTcsi, TO MOXHO TIpOBAJIMTbCA 4Yepe3 [bIDOUKY B
MPOCTPAHCTBE-BPEMEHU M 0Ka3aTbCsl B APYyrou yactu BcesneHHoM. DTO maeT
Oosibiliie BO3MOXKHOCTHU JIJIsl TIyTellleCTBUM B Kocmoce. M B camom [iene, eciu
MyTeleCcTBUsT Ha Jpyrue 3Be3[bl, He TOBOPSd YK O [DYrMX rajakThuKax, B
OymyIieM OKaXKyTCsl OCYI[eCTBUMBbIMUA Ha TIPAKTHKe, HaM TTOHAZ00MTCS HEUTO
nojobHoe. B mpotuBHOM ciyyae TOT (haKT, UTO HAYTO HE MOXKET JBUTaThCs
ObICTpee CBeTa, pacTsHeT IyTellleCTBUe K OyvyKaliiiel 3Be3ze 1o MeHbliel Mepe
7ieT Ha BoceMb. MHOTOBATO, UTOOBI IPOBECTH BLIXO/HBIE Ha anbde [leHTaBpa! A
BOT €C/IU CyMeTh HBIPHYTh B UEpPHYIO ABIPY, TO MOXKHO BLIHBIDHYTH B JTHOOOM
Touke Bcenennoil. [IpaBzma, He coBceM siICHO, KakuM 00pa3oM BbIOpaTh MeCTO
Ha3HaueHMs: Bbl MOXKeTe PellnTh Che3IUTh Ha Mpa3JHUKU B Bupro, a okaxketechb
B KpaboBuHOM TyMaHHOCTH.

MHe >Ka/ib pa30yapoOBbIBaTh rajlaKTUUECKUX TYPUCTOB, HO 3TOT CLIeHapui
He paboTaeT: ec/id Bbl TpbLITHETE B YEPHYIO JbIPY, BaC pa30pBeT Ha uyaCTd U
PaCIUIIOIUT TaK, YTO OT BaC HUYero He octaHeTcsi. OHaKO B HEKOTOPOM CMBbICJIe
YaCTHULIbl, COCTAaBJ/AIOLIME Ballle Teja0, OKaKyTcsa B ApyroM mupe. He 3Haro,
YTELINUTCS /I TIPeBPAaTUBILINKCS B CIIareTTA B YEPHOM JibIpe CO3HAHWEM TOTr0, YTO
€ro YaCTUL|bl, BOSMOXHO, yLieJIe/Iu.

HecMoTpsi Ha MO#1 JIerKOMBIC/IEHHBIN TOH, 3TO 3CCe H6a3UpyeTCs Ha CTPOTon
Hayke. C TeM, UTO s 3/leCb TOBOPIO, B OCHOBHOM COT/IACHO OOJIBIITMHCTBO APYTUX
yueHbIX, paboTalmMX B JAaHHOW 00/1aCTH, XOTS K 3TOMY COIJIaCHIO OHU TIPHUIIUIN
He TakK yX JgaBHO. OfHaKO moc/iefHsis 4acTb JaHHOI'O 3CCe OCHOBLIBAeTCS Ha
COBCeM He/laBHell paboTe, MO KOTOPOM MOKa 4To HeT obiero cornacus. Ho oHa
BbI3bIBaeT OO/BIIION UHTEPeC U TPUBJIEKaeT K cebe BHUMaHHe.

XOoTsl TOHATHWe, Ha3biBaeMOe HbIHe UepHOH /bIpOi, TOSBWIOCH Ooriee
JIBYXCOT JIET Ha3a/l, CaMO Ha3BaHUe «UepHas Jbipa» ObIO BBe/leHO nuIllb B 1967



rofly amepukaHckuM ¢u3ukoMm [xoHoM YunepoM. 3ech Oblia ompeziesieHHas
[l0J11 TeHUA/IbHOCTU: TaKOe Ha3BaHHe rapaHTHUPOBAJIO, UTO YepHbIe JAbIPbl BOMAYT
B MuU(OIOTUI0 HayuHOUM (aHTacTUKUM. OHO TakXe CTUMY/IMPOBAIO Hay4Hbie
VICCJIeJOBaHUS, /1aB UMS TOMY, UTO paHbllle He WMeJsI0 y[OB/IeTBOPSBILIEIO BCeX
HasBaHus. He Hazi0 HeooOLleHMBATh BaXKHOCTh XOPOLLIero MMeHU B HayKe.

Hackonbko MHe U3BeCTHO, TepBbIM Hauana 06Cy>KJaThb UepHbie IbIPbl HEKTO
no umeHu /)xoH Muuesnn u3z KemOpuka, Kotopsiii B 1783 rogy Hamucan o HUX
crateto. Ero uzes Obiia TakoBa. IIpeAmnonoxuiM, C TIOBEPXHOCTH 3eMJId BbI
BBICTPE/TUIY SIIPOM U3 TYIIKU BepTUKaIbHO BBepX. [1o Mepe roipemMa oHo OyaeTt
3aMeJlJIATbCSL CUJION NPUTSDKeHUs. B KOHLIe KOHLIOB S1Ip0 OCTaHOBUTCS Y HaUHeT
naziath 06patHO. OHAKO €C/M OHO BBLIETUT U3 MYIIKU CO CKOPOCThIO OOJbliie
HEKOTOPOU KPUTUUECKOU BeJIMUMHBI, TO HUKOI/Ia He OCTAHOBUTCS U He yIaJieT, a
NPOJO/DKUT CBOE [BWKeHWe BBepxX. JTa KpUTHUeCKass CKOpPOCTb Ha3bIBaeTCs
CKOPOCTBIO yOeranusi, U Jjiss 3eM/IM OHa COCTaB/sieT 7 MWIb B CEKYHAY, a AJis
Connila — okosmo 100 munb B cekyHgy. O0e 3T BennuuHbI Oosiblile, ueM
CKOPOCTb TIYILIIEYHOTO $i/ipa, HO ropa3’0 MeHbllle CKOPOCTH CBeTa, PaBHOM
186 000 Musib B ceKyHy. OTO O3HauaeT, YTO rpaBUTAL[MS He OKa3bIBaeT Ha CBeT
CYIIIeCTBEHHOTO B/IUSIHUS U OH MOXKeT 0e3 Tpyjla OTOpBaThCsl U OT 3eM/IH, U OT
CosmHua. OpHako Muuesin cfenan ymo3ak/aoueHue, 4To MOXKeT CyLeCTBOBaThb
3Be3/1a, I0CTAaTOYHO MAaCCUBHAs U IOCTAaTOUHO MaJieHbKasi 0 pa3Mepy, uToObI ee
CKOpocTb Yy0OeraHusi oOka3zasach Oosibllie CKOPOCTH CBeTa. MbI He CMOXeM
YBU/IETb TaKyl0 3Be3/ly, [IOTOMY UTO CBeT C ee IMOBepPXHOCTH JI0 HaC He [JOUJeT, a
OyzZeT TIpUTATHMBaTbCS OOpAaTHO TpaBUTAMOHHBIM moneM. OfHako ee
TIPUCYTCTBUE MOXXHO OOHApYyXUTh TI0 BO3/|€MCTBUIO €e TPaBUTALMOHHOTO TI0JIs
Ha OKPY’Karollyr0 MaTepuio.

Ha camoMm jene cBeT He COBCeM KOpPPeKTHO CpaBHMBATh C ITyLIeYHbIM
saapoM. CoIyiaCHO 3KCIepyuMeHTy, TipoBeAeHHOMY B 1897 roay, cBeT Bcerga
[IBIDKETCSI C TIOCTOSSHHOU CKOpPOCThIO. Torza Kak ’ke rpaBUTALiUsl MOXKeT €ero
3ameyiuTh? CTPOMHON Teopuw, Kak TrpaBUTAlUs BUsieT Ha CBeT, He ObLIO 70
1915 roga, Korga OuHINTeNMH chOpPMYyJIMpPOBal CBOKO OOI[yI0 TeopHio
OTHOCUTEeJIbHOCTU. M ja)ke mocse 3TOro BBIBOAbI U3 €ro TeOpUU JJisi CTapbIX
3Be3/] U IPyIrMX MaCCUBHBIX TeJ He ObLIU CJie/IaHbI [I0 11eCTUIECSThIX TO/I0B.

CoryiacHo 0O0I11leii Teopuu OTHOCUTETBHOCTH, BpeMsi U TPOCTPAHCTBO
BMeCTe MOXXHO paccMarpvBaTh KakK eJWHOe YeTbIpeXMepHOe IPOCTPaHCTBO,
TOJIyuMBllIee Ha3BaHVe MPOCTPAHCTBO-BpeMs. JTO IPOCTPAHCTBO He IIJIOCKOe,
OHO WCKaXkaeTcCs, WA WCKPUB/SETCA, MaTepyveld U 3aK/JHUeHHOW B Heu
SHeprueil. Mol HabnOaeM 3TO WCKpUBAEHWe 10 OTKJIOHEHUI0 CBeTa W
PaZiMi0BOJIH, TPOXOJALIUX M0 IMyTHU K HaM MuMo ConHua. Korza cBet mpoxogut
BO/M3u CosHIIA, OTK/IOHeHHe oueHb Masio. OfHako eciu 661 CosHile CKanoch 0



pPa3MepoOB BCEro HeCKOJbKUX MU/ B TIOTIEPEUHHKE, OTKJIOHEHHe ObII0 OBl CTOMb
BEJIUKO, UTO CBET He CMOT Obl y/eTeTh, a ObL1 ObI TIPUTSHYT TPABUTALMOHHBIM
rosieM. CorJlaCHO TeOpUH OTHOCHUTETBHOCTH, HUUTO HE MOXKET [BUTAThCS
ObicTpee cBeTa, MO3TOMYy oOpa3syeTcss 00/1aCTh, OTKyZla He MOKET BBIPBAThCS
HUuTO. Takast 006/1aCcTh Ha3bIBAETCsI UEPHOM /ILIPOM, a ee TPaHUI[bl — TOPU30HTOM
cobbiTHii. Ero obpa3syer CBeT, efilBa He BBIPBABIIWMCS W3 UEPHOW ABIPBI, HO
OCTaBIIMIACS TIAPUTH Ha KPato.

ITpenronoxenre, uro CoJHIIE MOXKET CKAThCs /10 AMaMeTPa B HECKOJIBKO
MUJIb, K&¥KeTCsI CMeITHbIM. TPyHO JOMyCTUTh, YTO MaTepHsl CIIOCOOHA CHKaThCs
710 Takou crernieHn. Ho oKa3bIBaeTcst — CrIoCOOHa.

CoJtHIIe UMeeT TaKKe pa3Mepbl, TIOTOMY UTO OHO ropsiuee. OHO TiepeXXUraet
BOJIOPO/I B Te/IMiA, Kak yIipaB/sieMasi BOJopofHasi 6omba. Terio, BeifenisieMoe B
pe3ysibTaTe 3TOrO TMpollecca, CO37laeT JiaBjeHue, I103BoJisitoiiee  CoOJTHITY
MIPOTUBOCTOSTh COOCTBEHHOW TpaBUTALlUM, KOTOpasi CTPEMUTCSI CXKaTb ero,
C/lesiaTh MeHbIIIe.

OjfHako B KOHIIe KOHIIOB y CoOJTHIJa KOHUHTCS SifIePHOE TOTUTUBO. JTOTO He
CJIUUTCS ellle TPUMEPHO IATh MUUTHAPZAOB JIET, TaK UTO MOYKHO He CITeIUTh
3aKa3bIBaTh OWJIET Ha JPyTyIo 3Be3zy. TeM He MeHee 3Be3/bl 60/ilee MaCCHBHBIE,
yem CoJtHIIE, TIEPEXXTYT CBOM BOJOPOZ, Topaszio OeicTpee. Korza TOTIMBO y HUX
KOHUWUTCSI, OHM HAuHYT OCThIBaTh U CKUMaThbCs. Ec/iM WX Macca 1o KpauHei
Mepe BzBoe TipeBbimaeT maccy CofHIla, OHM B KOHI[e KOHI[OB TPEKpaTST
CKAMATbCsl, W COCTOsHHME WX crabwiusupyercsa. OHU 3Be3fbl B TakoM
COCTOSTHUM HA3bIBAIOTCs Oe/bIMU Kap/iuKaMu. Besblii Kap/vK WUMeeT pajinyC B
HECKOJIbKO TBICSTY MW/Ib W IJIOTHOCTh B COTHU TOHH Ha KyOWUeCKWU IIOUM.
[Ipyrue 3Be3/bl B TAKOM COCTOSIHUM HAa3bIBAIOTCSI HEMTPOHHBIMU 3Be3faMu. OHU
WUMEIOT painyC oKojo 10 MU/Ib U MJIOTHOCTh B MUJUTMOH TOHH Ha KyOWdeCKWid
JTFOVM.

Mebi HabtofaeM OoJibilioe uMC/IO OesbIX KapJiWKOB B Hallleil ['anakTvke, B
HerocpeCTBeHHOU 0/30CTH OT Hac. HelTpoHHBIe >ke 3Be3/ibl He HaOJIro1avch
no 1967 roxa, moka /IxoiicenH Benm u DHTOHM Xbiowin u3 KemOpumka He
OTKPBUTA O0BLEKTHI, Ha3BaHHbBIE My/bCapaMU, KOTOPbIe UCITyCKaIM PaJMOBOJTHBI
pery/isipHbIMM  UMMy/ibcamM. CHauajsia WCCIe[oBaTe/ld TOAyMad, YK He
YCTQHOBW/IM JIA OHW KOHTAKT C WHOW IMBUIM3alvied, — s flayke TIOMHIO, UTO
ayJIUTOpHs], TAe OHW OObSABUIM O CBOEM OTKDBITUH, Obla pasykpallieHa
GbUrypKkamM «3eJ/IeHbIX 4Ye/I0OBeUKoB». O[HAKO I10[] KOHel] OHU CaMM M BCe
oCTasibHbIe TPUIIUTA K MeHee POMaHTHUeCKOMY 3aK/TFOUeHUIO, UTO 3T 0OBEKThI —
BpalljafoIecss HeWTPOHHbIE 3Be3/bl. Takoe 3aK/I0UeHHEe OKa3ajoCh IJIOXOU
HOBOCTBIO [IJIsI CO3/jaTeield KOCMUYeCKMX BeCTEPHOB, HO XOpOIIeH [jisk Hac, Tex
HEMHOTHX YUYeHBbIX, KTO BEPWI TOTJla B UYepHble JbIPbl. ECM 3Be3bI MOTYT



CKMMAaTbCS [I0 TAKKMX MasbIX pasMepoB, Kak 10 wiu 20 Musib B NONepevyHukKe, U
CTaHOBUTHCSI HEUTPOHHBIMU 3Be3/laMU, MOXXHO TMPeAIOIOKUTb, UTO [Jpyrue
CMOTJIU CXKaThCs elrje 00JIbIlle U TIPeBPAaTUTLCS B UEPHBIE JbIPhI.

3Be3ma C Maccoi TIpUMepHO BABOoe Oosbliile Macchl COMHIIA CTaHOBUTCS
OenbIM Kap/IMKOM WM HEUTPOHHOW 3Be3Ziol. B HeKOTOpbIX ciyuasix 3Be3na
MOJKeT B30pPBaThCsl U BHIOPOCUTH ZI0OCTAaTOYHO MaTepru, UTOObI ee Macca CTana
MeHbllle rpefensHo. Ho 3T0 ciyuaercs He Bcerga. HekoTopele 3Be3/ibl CTaHyT
OUeHb MaJIleHbKUMH, U WX CPaBUTALIMOHHOE I0Jle TaK WCKPUBUT CBET, UTO OH
ynajieT obpatHo Ha 3Be3fy. U Gosibliie HU CBeT, HA UTO-TMO0 Apyroe He CMOXKeT
BBIPBATbCS OTTY/la. Takue 3Be3/bl CTaHYT YEePHBIMU JbIpaMH.

du3nuecKkre 3aKOHbBl CUMMETpPHUYHBI BO BpeMeHU. [lostomy ecim
CYIIeCTBYIOT OOBEKThI, Ha3biBaeMble UeDHBIMU JbIpaMH, B KOTOpPbIe BCE MOXKET
naziaTh, HO HUUYTO He MOXKET BBbIPBAThCS, JO/DKHBI OBITH U JIpyrve OOBeKThI, U3
KOTOPBIX BCe MOXeT BbLIeTeTb, HO HUUTO He MOXeT B HHUX ymnacTb. MOXXHO
Ha3BaTh UX OeybiMU AbipaMu. MOXKHO TakKe MOpacCy>KJaTb O TOM, UTO eC/H
TIPBITHYTh B UEPHYIO [AbIDY B OJHOM MecCTe, TO BbIijelllb U3 0Gesnol JbIpbl B
apyroM. D10 Obul Obl WeanbHBIA METOZ, /sl BBILIEYTIOMSHYTBIX Aa/bHUX
KOCMUUeCKUX TyTellecTBuil. Bce, uTo BaM TOHA[OOWTCS, — 3TO OTBHICKAThb
106/IM30CTH YEpPHYIO JBIPY.

Ha mnepBbiii B3risif, Takasg (opMa KOCMUYECKHX MyTellecTBUN KaKeTcCs
BO3MOXKHOU. B 001ijeli Teopun OTHOCUTENHHOCTH ODWHIITENHA CyIlleCTBYIOT
pellieHusi, COTJITaCHO KOTOPhIM MOXKHO YTIaCTh B UEPHYIO JILIPY U BBIUTH U3 Oesioit
neipbl. OfHAaKO Oosiee T037HsAs paboTa roKasasa, YTO BCe 3TH pellleHus] OueHb
HeCTaOWIbHBI: Masieiilliee BO3MYyllleHHe, TaKoe KaK MPUCYTCTBHE KOCMUUECKOTO
Kopabsisi, YHUUTO)KUT «OTBEPCTHE» — TPOXO/[, BeAYIIHUH W3 UepPHOW [bIpbl B
Genyro. Kocmuueckuit kopabiab Obi1 Obl pa3opBaH 0OeCKOHEUHO OOJBIIUMU
cuiaMu. OTO BPOZie TOro, Kak IyTelieCcTBOBaTh 1o Huarape B Gouke.

[Tocsie 3TOTO HAZIEXK/TbI TIOUTH He 0CTaNOCh. UepHble JbIPbl MOXKHO OBLIO ObI
WCTIONb30BaTh pa3Be uTo /il u3baBaeHuss OT Mycopa WM Jiake OT HeKOTODPbIX
npy3eil. OHU ObUIM «CTpaHOM, OTKYyZla He BO3BpalljaloTcs». OJHaKO BCe, UTO S
CKasan [0 CUX TIOp, OCHOBBLIBAJIOCh HAa pacueTaX, HCIOJb3YHOIIUX OOl
TeOPUI0 OTHOCUTEJIbBHOCTH DMHILTeMHA. JTa TeOpUsi MpeKpacHO COryiacyeTcsi CO
BCeMHU HallluMu HabmogeHusiMu. Ho Mbl 3Haem, UTO OHa He MOXeT ObITh
COBEpIIEeHHO [1paBa, MOCKOJABbKY He OXBaTbIBAaeT MPUHLIUIT Heompene/leHHOCTU
KBAaHTOBOU MexaHWKU. [IpUHLMIT HeorpejeseHHOCTH IVIaCHUT, UTO YacCTHULbl He
MOT'YT OJHOBPEMEHHO UMeTb W UEeTKO OIpe/e/IeHHOrO TOJIOKEHUs, U YeTKO
ornpeJie/leHHOM CKOpoCTH. UeM TouHee uv3Mepsielllb IMOJ0XKEHUWEe UYaCTULIbl, TeM
MeHee TOUHO M3Mepsielllb CKOPOCTb, U HA00OPOT.

B 1973 rony s Hauan uccaef0BaHUs, TbITasACh BBISICHUTH, KaKOe 3HaYeHue



VMeeT TIDUHLIUII HeOorpe/le/IeHHOCTH [jis 4epHbIX [bIp. K Moemy, fa U Ko
BCeoOIlleMy Be/MKOMY YAWB/IEHHIO, OOHapy)KWI0Ch, UYTO BC/EJCTBHE 3TOrO
TIDUHLIMIIA YepHbIe JbIPbl JO/DKHBI ObITh He COBCeM 4epHbIMUA. OHU MOCTOSTHHO
BBI/IE/ISIFOT M3/yueHre U YacTullbl. Koraa si 0/I0KUI 0 CBOMX pe3y/braTtax Ha
koH(epeHLuH nof, Okcdop/iom, oHU BbI3Baiu 0011iee HefoBepue. [1peacenarens
CKasaJ, UTO 3TO HOHCEHC, W Hamucan 06 3Tom craTbio. OfHaKO Korja Apyrue
TIOBTOPW/IM MO PAacyeThbl, OHU 0OHAPY>KUTU TOT >Ke caMbli 3ddekT. Tak uTo mog
KOHeI] Jla)ke Tpe/iceZiaTesib TIPH3HaI MO0 IPaBOTY.

Kak MOKeT wu3/yueHue BBIPBaTbCSl U3 TPABUTALIMOHHOTO TIOJISi YepHOU
AbIpbl? ECTh MHOTO TyTel MOHSTH 3T0. U XOTS OHU KaXKyTCsl OUueHb Pa3HbIMU, Ha
camMoM Jiejie OHM 3KBUBajieHTHbl. OJUH MyTh — OCO3HAaTh, YTO MPUHIUI
Heoripe/ie/IeHHOCTH TI03BOJISIET YaCTUIlaM Ha KOPOTKOM AMCTAHLIUW JIBUTaThCS
ObicTpee cBeTa. JTO, B CBOIO Ouepe/ib, MI03BOJISIET UM U U3/TyUeHHIO NPOPBaThCs
yepe3 TOPU30HT COOBITHUN W BBIPBAThCS M3 UepHOU Abipbl. Crie/joBaTeNbHO, U3
YepHOU /IbIPbI UTO-TO MOXKET UCXOAUTb. OJJHAKO TO, UTO BBIXOAUT, OyJieT CU/IbHO
OT/INYaThCS OT TOTO, UTO TyZa ymnajo. Toi ke camMoil 6y/ieT TONMbKO SHEeprusl.

[TockosibKy uepHasi [iblpa MCIyCKaeT YaCTHUI[bI U U3/TydyeHue, OHa [I0JDKHA
TepaTb Maccy. OT 3Toro uyepHasi Jbipa [O/DKHA CTAaHOBUTHCS MeHbIle U
SMUTHUPOBATh YaCTULIbI C OosibIllell yacToTol. B KOHIle KOHIIOB OHa [I0MeT [0
HY/JIeBOM MacChl U COBCeM HcYe3HeT. UTO ke Torjla C/AyuydTCs C OObeKTamw,
yMaBIIMMU B YEepHYIO [IbIPY, BK/IOUasi, BO3MOXKHO, U KOCMHUUeCKue Kopabmu?
CoryiacHO HEKOTOPLIM MOWM HeZIJaBHUM paboTam, OTBET TAaKOB: OHU IMepeiiyT B
COOCTBEHHYIO HOBOPOXK/|EHHYIO BCelleHHYI0. MareHbKasi 3aMKHYTasi BCe/leHHast
BO3HMKaeT M3 Halleli ob6nactu BceseHHOR. JTa BcejieHHas MOXKET CHOBa
TIPUCOEIMHUTLCS K Halllell 00sacT¥ TIPOCTpaHCTBAa-BpeMEeHU, TIPU 3TOM OHa
TIOKa)KeTCSI HaM JIPyroll 4epHOW [bIPOM, KOTOpasi TOsIBW/Iach, a T[IOTOM
vcnapuaach. YacTulipl, yraBilive B OJHY YePHYIO AbIPY, TIOKa)KyTCsl YaCTULIAMU,
BBIMYIIIeHHBIMU U3 IDYTOH, U HA00O0POT.

3ByunuT Tak, OyATO WMEHHO 3TO u TpebyeTcs, uTOOBI T103BOJIUTh
KOCMUUeCKUe TyTellleCTBYs uepe3 UepHbie AbIpbl. BBl MPOCTO Hampas/sieTe CBOM
KOCMUUeCKU Kopab/ib B TIOAXOASIYIO UePHYIO bIpy. BripouewM, jyuiiie B bIpy
no0oJibllie, a TO TpaBUTAI[MOHHBIE CHJ/IbI PAa30pPBYT BaC Ha uYacCTH, TIPeBPaTUB B
ChareTT, TpeXAe ueM Bbl TPOHUKHETe BHYTpPb. [lOTOM BaM OCTaHeTCs
HaZlesITbCsl, UTO BbI TOSIBUTECh BHOBb W3 KAaKOW-TO [IPYTrOi [AbIPbI, HO Tre —
BbIOMpATh HE CMOXKeTe.

O/iHaKo B TaKOW CxeMe MeXXrajaKThueCKOW TPaHCIOPTalliy eCTh 3arBO3/Ka.
Morno/ible BcesieHHbIe, IPUHUMALOIIIME yTIaBIlive B [IbIPY YaCTHUIlbl, OKa3bIBAKOTCS
B TaK Ha3blBaeMOM MHHUMOM BpeMeHU. B peanbHOM BpeMeHM acTPOHABTa,
yTaBIillero B YepHYIO AbIPY, X/eT HerpusiTHbIN KoHell. Ero pa3opBer Ha 4acTu



¥3-3a pas3HUllbl B TPaBUTALIMOHHBIX CWJaX MeEXAy TosoBoM M Horamu. He
yLieJIelOT /la)ke 4aCTWLlbl, COCTaBJIsIIOLIMEe ero Teyo. VX ucTopuu B peasbHOM
BpeMeHH 3aKOHUaTCsl B CUHTY/ISIpHOCTH. HO BO MHMMOM BpeMeHU MPOJ0JKaTCsl.
OHU BOWAYT B HOBOPOXKJEHHYIO BCEJIEHHYIO M CHOBA MOSIBATCS KaK YaCTHULIbI,
BBIMYILI€HHbIE IPYTOW UepHOM AbIpoi. Tak uTO, B HEKOTOPOM CMBIC/Ie, aCTPOHABT
riepeHeceTcss B /Ipyryr0 obsacte BceneHHol. OfHAaKO MOSIBUBIIMECS YaCTULIbI
OyAyT Masio HallOMUHATH acTPOHaBTAa. A TOT (DaKT, YTO YACTHUIbI YIieieJd BO
MHUMOM BpeMeHH, OyfeT [Aasi Hero cjabbiM yTellleHWeM, TIOTOMY UTO B
peajlbHOM BpEeMEHM OH BOWJeT B CHUHTY/SIPHOCTb. [leBU30M mMafarolux B
YepHYIO [IbIPY JJO/DKHO ObITh: « MBICTUTE MHAMO!»

YeMm oripesie/sisieTCsi TO MECTO, TJje YaCTULIbI MOSIBATCS BHOBb? UMC/IO YacTul]
B MOJIOZION BCeJIeHHOU OyZieT paBHO UMCJy YaCTHI], YTaBUIMX B UEpHYIO AbIPY,
TIJTFOC YMCJ/IO YaCTHL, BBIMYIEHHbIX €10 3a BpeMsi MCrapeHusi. JTO O3HadaeT, uTo
YyacTULlbl, yMaBllMe B UYEpPHYHO [bIPY, BBIUAYT W3 APYrol [JbIpbl, HWMeIOLlen
TIPUMEPHO Ty >ke maccy. Takum 00pa3oM, MOXHO TOIBITaThCS BbIOpATh, Te
YaCTULIbI BBIMAYT, CO3/IaB YEPHYIO JbIPY TOM >Ke MacChl, KaK Ta, Ky/la OHU 3alll/IN.
OpHako 3Ta uepHasi /iblpa MOXKET C TaKWUM JKe YCIeXOM BbIZIaTh 000 Jpyroii
HaboOp uacTUl] C TOW >Ke CymMMapHOU sHepruei. [laxke ecsii Obl yepHasi AbIpa
BbI/lajla YaCTULIbI HY>KHOTO BH/Ia, HeJib3si ObLIO ObI CKa3aThb, Te JId 3TO YaCTHULIbI,
YTO BOLWUIM B JIPYTYHO AbIpy. Y 4YaCTUL] HET yAOCTOBEpPEHUsl JIMYHOCTU — BCe
YaCTULIbl JAHHOTO BU/IA BBIMJISIAAT OJMHAKOBO.

13 Bcero 3Toro cjeAyet, YTO MPOXOXKAEHUe uepe3 YepHYIO JIbIpy Bpsif, U
OKa)KeTCsl TIOMy/ISIPHBIM U HaJIeXKHbIM CIIOCOO0M KOCMHYEeCKUX TTyTellleCTBU.
Bo-niepBbix, BaM NpU/IeTCs MOMACTb Ty/a, epeMeliasicb BO MHUMOM BPeMEHU U
He 3a00TACb O TOM, 4YTO Ballla WCTOPUS B peajbHOM BpEMEHH [edasibHO
3aKOHUM/Iach. BO-BTOpPBLIX, HA CcaMOM /[iejie Bbl He CMOI/M Obl BbIOpAaTh MeCTO
Ha3HaueHUsi. JTO BCe PABHO Kak ec/y Obl Bbl CeJid B CaMOJIeT, He 3Hasi, Ky/la OH
HarpaBJisieTcsl.

Bo3MO)XHO, MoOJOfible  BCelieHHble He OyAyT WCIO/Mb30BaHbI  [iIs
KOCMUUEeCKUX IyTellleCTBUM, HO OHU MOTYT UMeTh O0JIbIlioe 3HaueHue B Halllux
MOMNBITKAX MOCTPOUTD 3aBEPLLIEHHYI0 eAUHYI0 TeOPUI0, KOTOpasi OMUILeT BCE BO
BcenenHoii. CylljeCTByIOlL[Me HbIHE TEOPUM COJEP’KaT MHOTO BeMUYWH, TaKUX
KakK pa3Mep WM 3/IeKTPUUYeCKUM 3apsifi YaCTULIbl. 3HAUEHUs1 TUX BeJIMUUH HalllH
TEOPDUM He MOTYT TMpe/cKa3aTb, OHU [IOJ/DKHBbI BBIOMPAThCS HAa OCHOBaHUU
Hab/ro/ieHni. BO/IBIMHCTBO yUeHbIX, O/HAKO, BEPSIT, UTO IO/ BCEM ITUM JIeXKUT
e/lHas TeOpUsi, KOTOpasi MpeJCKa)KeT BCe 3HAUEeHUS.

Takasi ocHOBoOMoO/aratoljasi Teopusi MoKeT ObITb. CUbHENINIM KaHAUAaT B
HaCTOAL[MM MOMEHT HOCHUT Ha3BaHUe HeOJHODOAHOW TeopuM CymnepcTpyH. Ee
ujiest 3aK/HUaeTCs B TOM, UTO MPOCTPAHCTBO-BPEMsI HArOJHEHO MajeHbKHMU



NMeTissMU, BpOJEe KYCOUKOB CTPyHbl. TO, 4YTO HaMm TIpe/CTaB/seTCs
3/IeMeHTapHbIMM  YacTULlAMM, Ha CaMOM [iefie  SIBJISIeTCS  MaJleHbKUMU
reTe/ibkaMy, T10-pa3HOMY BUOpUpyrOmMMU. [laHHasi Teopusi He COJEep)KUT
HUKAaKUX BEJIMUMH, 3HAUeHWs KOTOPbIX MOXXHO YTOUHUTh. [103TOMYy MOXHO
TIPe/INO/IOKUTh, UTO 3Ta euHasi TeOpUsi CMOXKeT Mpe/iCcKa3aThb 3HaueHHsl BCeX
Be/IMUUH, BPOJE S/eKTPUUECKOro 3apsiia 4yacTWll, elle He OIpeJe/ieHHbIX B
HalllMX HbIHEILIHUX TeopusX. M XOTs HU OfHY M3 YKa3aHHbIX Be/IMUMH HaM MOKa
He yZI.a/IoCh BbIBECTU U3 TEOPUU CYTePCTPYH, MHOTHE BEPST, YTO B KOHL|E KOHLIOB
MbI CMOXKEM 3TO CJie/aTh.

OpHako eciu J@aHHasi KapTMHA MOJIO[bIX BCEe/eHHBbIX BepHA, Hallla
CMOCOOHOCTh TIpe/ICKa3bIBaTh yKa3aHHbIe BeJMUMHBI OyleT CHWKeHa, MOTOMY
YTO Mbl HE MOXKeM HabJTro/1aTh, CKOJIBKO UepPHBIX JbIP CYyIlleCTBYeT BO BHEIIHEM
MUpe, 0)KU/lasi CBOel ouepe/id TIPUCOeIMHUTRLCS K Hailleli ooactu BeenenHoii. B
TIpUpO/ie MOTYT ObITh BCeJieHHbIe, COjieprKalllie BCero HeCKOIbKO UacTUll. OTH
BCeJIEHHbIe TaK MaJjibl, YTO HEBO3MO)KHO 3aMETUTh UX MPUCOEIVHEHHUS K HalllemMy
3akoy/siKy. Ho, mprcoeiVHUBILNCHG, OHU W3MEHSIT BU/MMble 3HaueHWs BeTUUUH,
TaKUX KaK 3/eKTpuueckuid 3apsif dactul. CrefoBaTe/ibHO, Mbl He MOXEM
Tipe/icKa3aTh, KAKOBO OyJieT BUIMMOe 3HaueHUe 3TUX BeJIMUMH, TaK KakK He 3HaeM,
CKOJTbKO BCEJIEHHbIX OXHMJAIT CBOeM odepeau CHapy>Xu. Bo3mokeH B3pbIB
POXKIaeMOCTU BCejieHHbIX. OJHakKo, B OTJIMUME OT JIIO[EM, Y HUX, MOXO0XKe, He
OyzeT orpaHUuUMBarOl[MX (PAKTOPOB, TAaKUX KaK TIPOMUTaHWE U MeCTO Tof
conHiieM. Morozible BCeJleHHbIe CYIIIeCTBYIOT B CBOeM COOCTBEHHOM IlapCTBe.
OTO HarlOMUHAET BOIPOC, CKOIBKO aHTe/I0B MOKET TaHL|eBaTb HA KOHUMKE UIVIbI.

[yisi 6ONBIIMHCTBA BEJIMUMH 3TU BCEJIEHHBIE, TIOXOXKe, BBeAYT KOHEUHYIO,
XOTSI ¥ [IOBOJIHO MaJIeHbKYH0, HEOTpeZie/IeHHOCTD B MPe/CKa3aHHbIX 3HAYEHUSIX.
OpHako OHU MOTYT 00BSICHUTH Hab/TtolaeMble 3HaUeHUsI OUeHb Ba)KHBIX BeJIMUUH
— TaK Ha3bIBaeéMbIX KOCMOJIOTMYECKUX MOCTOSIHHBIX. DTO TEPMUH M3 yPaBHEHUM
o0Ieii  Teopuu  OTHOCUTENBHOCTH,  [IAIOL[UN  TPOCTPAHCTBY-BpeMeHU
BPOXKJEHHYIO CK/JIOHHOCTb DaCLIUPSITbCS WM CKUMaTtbes. llepBoHayasbHO
OVHIITENH TpeAJIOKUAA [/ KOCMOJIOTMYEeCKOW TIOCTOSIHHOM O4eHb Masioe
3HaueHUe B HaZleXX/le YPAaBHOBECUThb 3Ty CKJIOHHOCTb MaTepUM, 3aCTaBJISIFOLIYIO
BcenenHyto cxumarbcsi. Takas MOTUBaLMs HMCUe3/ia, Korja 0OHapyKUI0Ch, UTO
BcenenHasi pacuvpsieTcsi. Ho OT 3TMX KOHCTaHT OKa3aj0Ch He TakK-TO MPOCTO
130aBUTHCSI. MOXKHO OBLI0 TIPEATIONOXUTD, UTO (UIFOKTYyallUH, TIofipa3yMeBaeMble
KBAaHTOBOM TeOpUel, /ie/lal0T KOCMOJIOTUUeCKe TOCTOsTHHbIe 0UeHb OO/bIIMMHU.
U Bce >ke MbI MOXKeM Habmro/jaTh, Kak paciivpeHue BceneHHON U3MeHsIeTCs CO
BpeMeHeM, U TakKUM 00pa30M OMpezie/iuTh, UYTO OHM OueHb Masbl. [lo cux mop He
ObUIO Y/IOB/IETBOPUTENLHOTO OOBbsSCHEHUs, moueMy HabmaeMoe 3HaueHHe
JO/DKHO  ObITh  TakuM  ManeHbkuM. OfHaKO  MOJIO/[ble  BCeJieHHbIe,



OTITOYKOBLIBAsICh U TIPUCOEAUHSSICh, OyAyT B/AUATH Ha Hab/ofaeMoe 3HaueHUe
KOCMOJIOTUUeCKOM TIOCTOSIHHON. [TOCKOMBbKY MbI He 3HaeM, CKOJIbKO TaKuX
BCeJIeHHBIX CYyIllecTBYeT, HabmrofjaeMasi KOCMOJIOTHYecKasi TOCTOsiHHasi OyzeT
UMeTh pa3/inuHble BO3MOKHbIe 3HaueHUs. OJHako ropas3zno 0Oosiee BepOSTHEI
3HaueHusi, Onu3kue K Hym0. U 370 yzaua, motoMy uto BcesieHHasi roguTcst Jjist
TaKWX CYIIleCTB, KaK Mbl, TOJIbKO €C/IU 3TO 3HaUeHre OYeHb MaJio.

[TogBeneM UWTOT: Tpe/CTaB/SeTCs], YTO YACTHUIbl MOTYT TaZiaTh B UEPHYIO
AbIDY, KOTOpasi 3aTeM HMCrapsieTcsl U ucue3aeT U3 Haileil obnactu BceneHHOIA.
YacTuilbl BBIXOAST BO BCeJIeHHbIe, KOTOpble OTIIOYKOBBLIBAIOTCS OT Halllei
BceneHHol. JTU BCesieHHbIe MOTYT 3aTeM TPUCOEeIWHUTHCS TAe-HUOyIb ellle.
B03M0O)XHO, OHU He TIDUTOASTCS [/ KOCMHUYECKHUX TMyTellecTBUA, HO HUX
Ha/IMuMe O3HauaeT, UTO Mbl CMOYKEM TIpe/[CKa3aTh MeHbllie, UueM OXKUJau, AaxKe
ec/Id TOCTPOMM 3aBeplleHHYI0 e[iHyt0 Teoputo. C /Ipyrol CTOpPOHBI, Telepb
MbI, BO3MOYKHO, CyMeeM 00BsICHUTh U3MepeHHbIe 3HaueHWsI HeKOTOPBIX Be/TMUKH,
BpOZle KOCMOJIOTMUECKHMX KOHCTaHT. B mocregHue HECKO/IbKO JieT MHOTue
yueHble Hauaau paboTaTh HaJi MOJOABIMU BCeleHHbIMU. He qymaro, uTo KTO-
HUOYZIb CKOMOTUT cebe COCTOsIHME, 3araTeHTOBaB MX KakK CoCco0 KOCMUYeCKUX
TMyTellleCTBUH, HO OHU y’Ke CTasii 3axBaThiBarolieil 001aCThI0 UCC/IeJOBaHUI.



12. Bce /i npegonpenejieHo?

[22]

B nbece «HOmuin Lle3zapb» Kaccuii rosoputr bpyty: «Iloporo mogu —
Ky3Hellbl cBoel CynbObi». Ho meMCTBUTENBHO /M Mbl Ky3HeL[bl CBOei CyIbObI?
Vv Bce, 4yTO MBI JeaeM, IpejoripejeneHo? ApPrymeHT O IipeZonpejeseHuu
VICII0/Ib30BAJICA /I IOATBEP)KAEeHUsl TOro, uto bor BceMoryi u CyijecTByeT BHe
BpeMeHH, U, cTano ObIThb, bor 3apaHee 3HaeT, uto npou3soiieT. Ho Toraa Kak Mbl
MokeM 06/1a/1aTh CBOOOHOM Bosleii? A eciii MbI He 00/1aZilaeM CBOOO/IHOM BoJIeH,
TO KaK Mbl MOXKEM OTBeuaThb 3a CBOW [eWCTBUSA? Bpsz /M 3TO BUHA uesiOBeKa,
ecnu emy TipeforipesiesieHO orpabuth 6aHK. Tak moueMy ke OH JJOJDKEH ObITh
HakasaH?

B mocsiegHee BpeMs apryMeHT B I0/1b3y JeTepMUHM3Ma OCHOBBLIBaeTCs Ha
Hayke. [lIpexcraBnsieTcsi, UTO CyILeCTBYKOT YeTKO OIlpejesieHHble 3aKOHBI,
yhopaB/siolde TeM, Kak BcejleHHas M BCe Cyljee B Hell pPa3BUBAKOTCH BO
BpeMeHHU. XOTs MblI ellle He HallIu TOYHYIO0 ()OpMYy 3THX 3aKOHOB, HO Y)Ke 3HaeM
J0CTaTOYHO, UTOOBI OTIpe/e/UTh, Kak BefieT cebst BcesieHHasi BO BCeX CUTYalUsX,
KpOMe >SKCTpeMasbHbIX. HaljeM /M Mbl OCTajlbHble 3aKOHbl B CPaBHUTE/IBHO
6mu3koM OyzyiieM — 3TO 3aBUCUT OT TOUYKHW 3peHUs. Sl OMTUMHUCT U yMato, uTo
IIIAHChI — TIATBJECAT Ha MAThAECAT, UTO MbI Hali/leM uX B O/vbKaMiive ZBafliaTh
net. Ho maxke ecnu He HaljeMm, 5TO Ha CamMOM Jiejie He UMeeT 3HaueHus [Jis
cnopa. BaxHO TO, uUTO [O/DKEH CyIlleCTBOBaTh HabOp 3aKOHOB, KOTOpbIE
TIOJIHOCTBIO OTpeZieIsitoT 3BO/IOLKI0 BeeneHHOM 110 ee HaualbHOMY COCTOSIHUIO.
OTU 3aKOHbI MOIJIM ObITH yCTaHOB/IeHbI borom, HO moxoxe, uTo OH (Wi OHa)
OoJibliie He BMeIIIMBaeTCs B iesia BceneHHOM, UTOOBI HAPYIIIUTD 3T 3aKOHHBI.

HauanbHast koH$urypauus BceneHHoit mMorna ObiTh BbiOpaHa borom wmm
MOT/Ia OTIpe/ie/TUThCS cama M0 Hay4YHbIM 3aKOHaM. B yiroboM ciiyuae Toxoske, UuTo
BCe BO BceneHHOM mnpejonpesiesieHO 3BOJIIOLIMEN COIVIACHO HAayYHBIM 3aKOHaM,
TaK YTO TPY/AHO TOHSTh, KaK Mbl MO>XKeM OBITh Ky3Hel[aMU CBOeH Cy/IbOBI.

Vpes o ToM, YTO BO3MOXKHA HeKasl BeJIMKas e/jHasi Teopus, OrpezesistoLas
BCé BO BcesileHHOH, BbI3bIBaeT MHOIO TpyAHOCTeH. [Ipexxze Bcero, Takass Teopusi
TIPE/ITIONIOKUTE/TbHO JIOJDKHA OBITh KOMIAKTHA Y M3SI[HA C TOUKU 3pEeHUs
MaTeMaTWKu. B Teopuu Bcero JJO/DKHO ObITH HeUTO ocoboe u rpoctoe. U Bce xe
KaK MOXKET HeKOe UMC/I0 ypaBHEHWW yueCTb BCIO CJI0KHOCTb M MeJbYaullue
JleTa/iv TOrO, UTO Mbl BUAUM BOKPYT? MOXKHO /M JeMCTBUTETLHO MOBEPUTD, UTO
Be/IKasi e[luHasi Teopusi orpejienna, OyaTo MepBoil B XUT-TIapajie 3TOU Heflenu
oymer Iluneiinq O’KoHHOp uau uTo Ha 0610XKKe «KOCMOIOMUTEH» TMOSIBUTCS



MapoHHa?

Bropast ripobiema ¢ mipefonpeeseHMeM BCEr0 BeJIMKOW eUHOM Teopueu
3aK/IIOYaeTCss B TOM, UTO BCe HAIllM YTBEP)KJEHUs, JFOOble [IOTaIKU TOXKe
ripefioripefiesieHbl  3TOM  camoii  Teopueil. Ho moueMy OHa [JO/KHA
TIpe/IoTpe/ieNINTh, UTO Mbl chopMypyeM ee BepHO? He Gosiee 1 BEpPOSITHO, UTO
Mbl OIpe/ie/IiM ee JIO)KHO, TMOCKOJbKY Ha KaK[oe WCTUHHOe BbICKa3bIBaHHE
TIPUXO/IUTCSI MHOKECTBO BCEBO3MOKHBIX JIOXKHBIX? KaXK/yt0 Hefie/to s ToTyvato
10 ToYTe Kyuyy TeOpuid OT pa3HbIX Jtofiell. OTH TeOpUM pa3uuHbl, © MHOTHE
TIpOTUBOpeYaT Apyr Apyry. M Bce ke, TIPeANOI0KKM, BejiMKasi e/liHasi Teopus
TIpe/IoTipe/ie/Inia TO, UYTO aBTOPhI CUMTAIOT CceOs MpaBbIMU. Tak IoueMy >ke BCe,
UTO sl TOBOPIO, JIOJDKHO OBITH Oosee 3/ipaBo? Pa3Be sl He TaK ke MpejorpeziesieH
BEJIMKOU eIMHON Teopuen?

TpeTbsi TipoGsieMa € wHjeeil, UTO BCe TpPeJOIpezie/ieHO, 3aK/I0JaeTcsl B
Hallem oIyIieHuH, OyaTo Mbl 00/1ajaeM CBOOOAHOM BOJieM, UTO Mbl CBOOO/HBI
BLIOMpATh, JlefaTh 4To-1M00 UM HeT. Ho eciu Bce mipesionpeiesieHO HayYHBIMU
3aKOHaMH, TO CBOOOZHAs BOJISI — WIIIO3WS, a KOMb CKOPO Mbl He o0majsaeM
cBOoOO/IHOM BOJIeld, Ha UYeM K€ OCHOBBIBAeTCs Hallla OTBETCTBEHHOCTh 3a CBOU
NMOCTYynKU? MbI He HaKa3bIBaeM MPeCTYITHUKOB, €C/Id OHU HeBMeHsieMbl, TaK Kak
CudTaeM, UTO 3TO He ToMo)keT. Ho ecu Bce MbI TipefioripefenieHbl BeJIUKON
eIMHOW Teopuel U HUKTO He MOJKeT MOoMelllaTh HallluM TOCTYyMKaM, TakK IoueMy
HY>KHO HeCTH OTBETCTBEHHOCTh 3a CBOU [JIeiICTBUS?

OTu npobnembl AeTepMUHN3Ma 00CYKJanuch BeKaMu. OfHAKO AUCKYCCHUS
Obl/la HECKOJILKO aKaJeMUUYHOM, TaK KaK Mbl ObUIH [lajieKd OT TIOJTHOTO 3HAHMS
Hay4YHbBIX 3aKOHOB U He TIpPe/ICTaB/siM cebe, Kak ObIZIO Orpezie/ieH0 HauaabHOe
coctosinve Bcenmennon. Ceituac 3TH npobsieMbl 6oJiee akTyasbHbI, TakK KaK eCTh
BO3MOXKHOCTb B O/TMDKaMIIIMe ABaALATh JIeT CO37aTh 3Ty eIUHYIO0 TeOpHI0. A MbI
TOHMMaeM, UTO HayaJbHOe COCTOSIHME MOIVIO YCTaHOBUTLCS cCamMO CO0oM Ha
OCHOBaHMM HaAy4YHBIX 3aKOHOB, — 3TO C/le[lyeT W3 MOel JMYHOU TIOMbITKU
pa3obpatbcsi € ITUMH mpoOsemMamMu. S He TIpeTeHAYH Ha 0CO0yIo
OpUTMHANBHOCTb WX TAYyOMHY, HO 3TO Jydiliee, UTO S MOTY TIPe[IOKUTh B
JTaHHbI MOMEHT.

HauneM c mepBoii TpoO/ieMbl: KaK MOXeT OTHOCHUTEJLHO TMpOCTast |
KOMIIaKTHasi Teopusi JiekaTb B OCHOBe BcesieHHOM, TakoOW CJIOXKHOH, CO
MHOXXECTBOM MeJIKUX W He3HauuTe/bHbIX fAeTanei? KiouoM K 3TOMY CIY>KUT
TIPUHLIMIT Heorlpe/ie/IeHHOCTH M3 KBAaHTOBOM MeXaHWKHW, yTBepXKAAlOIWl, 4TO
HeJb3s1 TOYHO W3MepUTh U T0JI0YKeHWe YacCTHllbl, U ee CKOPOCTb: UeM TouHee
v3Mepsielllb T0/I0)KeHWe, TeM MeHee TOYHO MOyKelllb M3MepUTb CKOPOCThb, U
HaobopoT. Ho B camoii paHHeil BcesieHHO# Bce ObLIO OueHb OTM3KO JPyT K
JPyTY, TI03TOMY CYIIleCTBOBaJ/la OrPOMHasl CTeleHb Heorpee/IeHHOCTH U ObLIo



MHOXXeCTBO BO3MOJKHBIX COCTOSIHUM BcejieHHOW. OTH pa3ivuHble BO3MOXKHbIE
paHHMe COCTOSIHHS Pa30BBIOTCSI B CEMEMCTBO pas/IMuHbIX UCTOpUW BceseHHON.
BO/BIIMHCTBO U3 HUX B CBOMX OCHOBHBIX uepTax OyayT cxoxu. OHu OyayT
COOTHOCHUTBCSI C €JMHOW W POBHOM paciumpsitoriericas BecemenHou. OlHaKO OHU
OyzAyT pa3nuuaThCsl TAaKUMU JIeTasIsiMU, Kak pacrpeziesieHue 3Be3fi, U Oosiee TOro
— TaKUMH, KakK OOJOXKKHU >KypHasoB (eC/M, KOHEeYHO, B TeX HCTOpUsiX OyayT
)KypHasnbl). Takum o6pa3oM, C/I0)KHOCTh BcesieHHOM BOKDYTr Hac U ee feTaiu
BO3HUKAIOT W3 TIPUHLIUIIA HeOIlpe[e/leHHOCTM Ha PaHHUX CTaAusX. OJTO Jaer
TI0JTHOE CeMEMCTBO BO3MO)KHBIX MCTOPUM, B KOTOPBIX HALMCThI TIOOEAWIN BO
BTopoii MMpOBOM BOKHe, XOTSl Takasg BEpOATHOCTb U Mana. Ho Mbl uwncro
CJly4aliHO TIOMa/u B MCTOPUIO, T/le BOWHY BBIMTPA/id COFO3HUKHU U Ha 00JIOXKKe
ypHasia «KocMomonuten» n3obpaxeHa MajoHHa.

Terieppb s BepHYyCh KO BTOpPOM TmipobsieMe: ec/id BCe HaIlM JeNCTBUS
rpefioripe/ie/ieHbl  HEKOWM BeIMKOM  e[UHOU Teopueu, T[o4YeMy Teopust
rpejorpeeanaa, 4YTo Mbl [PUZAEM K T[IpaBUIBHOMY, @ He K JIO)KHOMY
3aK/IIOUeHrI0 0 Helt camoi? [ToueMy Bce, UTO Mbl TOBOPHUM, [O/DKHO OBITH
3ApaBbIM? Moii OTBeT OCHOBBLIBaeTCsl Ha Ujiee JlapBrHa O eCTeCTBEHHOM OTOODe.
51 moHMMaro ee Tak: HEKOTOpbIE CaMble MPUMUTHBHbBIE ()OPMBI KW3HU BO3HUK/IU
Ha 3emJsie CaMOIIPOM3BOJIBHO M3-3a CJIy4YalHOrO0 COYeTaHWs aTOMOB; 3Ta PaHHSSA
dopMa K13HU, BEPOSITHO, Oblsla MPOCTO OOJIBIIION MOJEKY/IOH, U, BEPOSITHO, 3TO
obuta He JTHK, Tak kak IIaHCHI Cy4yaiiHO oOpa3oBaTh Iljenyto monekyny JHK
BeCbMa MaJibl.

Pannsisi hopMa >KU3HU [10/DKHA Obljia BOCTIPOM3BOAUTE cebst. 3 KBaHTOBOTO
TIPUHLIUIIA HeolpeJe/leHHOCTU M XaOTUYHOI'O TeIyIOBOTO [BUXEHHsS aTOMOB
cleflyeT, uUTO B BOCIIPOW3BEJEHHWHW BO3HMKAJ0 MHOXXECTBO OTK/JIOHEeHWM.
BONBIIMHCTBO M3 3TUX OTK/IOHEHWM OKAa3a/uCb POKOBBIMU [JI1 BbDKHWBAHMS
OpraHvM3Ma U ero CroCOOHOCTM JaTh MOTOMCTBO. Takue OTK/JIOHEHUs He
repefjajiicb MOC/AeAYIOLIUM TIOKOJIeHUsIM, a UX HocuTeaud BbiMepad. OuyeHb
HEeMHOTMe OTK/IOHeHMSI OKa3aJMCh YAAYHbIMU — UKWCTO CydyarHO. OpraHusMmsl C
TaKUMH OLTMOKaMU “Mesnu 0oJibIlle IIaHCOB BBDKUTH U /laTh MOTOMCTBO. Takum
o0Opa3oM, OHU MOIJIM 3aMeHUTb TepBOHauajbHbIe, He yCOBEpPIIIeHCTBOBAHHLIE
OpraHu3MBbl.

Pa3Butre pBycrnivpansHOM CTpyKTypel [JHK Morno oka3zarbcsi Takum
yCOBEepLLUEeHCTBOBAHUEM Ha PaHHUX CTaAusAX. BeposaTHO, OHO OKa3asoCh CTO/Ib
YCIIeITHbIM, YTO TIOJTHOCTBIO BBITECHWUIO BCe Oosiee paHHUE (DOPMBI >KU3HMU,
KakoBbI Obl OHU HU ObLM. [10 Mepe 3BOMIOIMM Pa3BUIACh LieHTPaJ/ibHAsE HepBHast
cuctema. CymecrtBa, MNpaBWJIbHO  OCO3HaBaBllve  3HaueHWe  JIaHHBIX,
1peJoCTaB/sieMbIX OpraHaMu UyBCTB, U IpeAIpYHUMABIINE COOTBETCTBYIOLLIUE
JeNCcTBUS], UMenu 0OJIbIlle IIaHCOB BBDKUTB U /IaTh TIOTOMCTBO. UesioBeK BhIBes



5TO CBOMCTBO Ha HOBbIM ypOBeHb. Mbl OUeHb MOX0)KM Ha MPUMATOB U TEJIOM, U
Hatieli [IHK, Ho Hebonbiioe oTknoHeHue Haieit [IHK mano HaM BO3MOXXHOCTh
pa3BUThb $I3bIK O0OIleHHsA. BcieacTBue 3TOro Mbl  CMOITIM  Tlepe/iaBaTh
vH(OpMalMI0 ¥ HaKarjiMiBaTh OIbIT U3 TOKOJIEHUs] B TIOKOJiIeHWe B YCTHOH, a
MOTOM M B MNHCbMeHHOW (opme. [lo TOro OMBIT MOT Mepe/laBaTbCsl TOMBKO
Me/lJIeHHbIM TIporjeccoM KoaupoBaHusi B [IHK uepe3 ciydaliHble OTK/JIOHEHUS B
BOCIIPOM3BEIeHWU TOTOMCTBA. Pe3y/ibTaroM CTano ApamMaThdecKoe YCKOpeHHe
sposrolu. UToOBI Co3/1aTh uesioBeKa, TTOHA00M/I0Ch 6oee Tpex MUWIHAP/OB
net. Ho B TeueHue TOC/IeIHUX AECATU ThICSAY JIET Mbl CO3/a/ A ITMCbMEHHOCTb.
OTO MO3BOJIU/IO0 HAaM Pa3BUThCS U3 0OMTaTe e Telep /10 TOro COCTOSTHUS, KOT/ia
MBI CTaBUM BOMPOC 06 OKOHUaTe/IbHOM TeoprH BcesreHHOM.

[TocnegHue AecsSTh THICSY JIET TPOLieCC OHMOIOTMUeCKON 3BOMIOLUN IIIesT
OueHb MeJIJIEHHO, U 3HAuMTe/IbHOTO u3MeHeHus uenoBeuecko [THK He ObLio.
Craso ObITh, Halll yM, Hallla CIIOCOOHOCTD JleflaTh MpaBUJIbHBIE 3aK/TIOUEHUS U3
vH(opMalMy, TIOCTyTarllell OT OpraHoB UYBCTB, [O/DKHbBI JaTUPOBAThCS
TIePUOZIOM Halllero 0OUTaHMS B TelljepaxX WK ellje 6ojiee paHHUM. JTO CBOMCTBO
oTOMpasIoCh Ha OCHOBeE Halllel CrioCcoOHOCTH YOHBaTh OMpe/ieIeHHbIX )KUBOTHBIX
ISl ebl U He ObITh YOMTBIMU JIPYTUMH >XKMBOTHBIMHU. 3aMeuaTe/IbHO, UTO 3TO
CBOMCTBO yMa, OTOOpaHHOe [/Isl YKa3aHHBIX I1[e/Iel, Jajo HaM ITPerMYIeCTBO B
caMbIX pa3HOOOpa3HbIX O00CTOSITeNIbCTBAX HBIHEIIHEro BpeMeHU. BeposiTHO,
OTBET Ha BOMPOC O JleTePMUHU3ME U TMOCTPOEHUE BeJUKOW eJUHOW TeOpuu He
JanayT HaMm OOJIBIIIOrO TIPEeMMYIIeCTBa /i BbDKUBaHMS. TeM He MeHee yM,
KOTOpbIA MbI Pa3BW/IM T0 JPYTAM TIPUYMHAM, MOXET rapaHTUPOBaTb, UTO MbI
Hal/leM TIpaBU/IbHbIE OTBETHI HA 3TU BOMPOCHI.

Terepb 51 BEPHYChb K TpeTheM rpobremMe — K BOMPOCY CBOOOAHOW BO/MU U
OTBETCTBEHHOCTH 3a CBOM TOCTYMKH. MbI CyOBEKTUBHO UYBCTBYEM, UTO y Hac
eCTb CITOCOOHOCTh BbIOMpAaTh, KeM ObITh U uTO Zenatb. Ho 3To Mo)eT ObITb
BCEro JMIlb Wino3ned. Hekoropwle cumrtaroT cebss Mucycom XpucTom WM
HarmosieoHoM, HO BCe OHUM He MOTYT ObITb TpaBbl. UTO HaM HY)KHO, TakK 3TO
00BEKTHUBHBIN TeCT, TIPUIOKUMBIA CO CTOPOHBI, UTOOBI OMpee/UuTb, UMEEeT JI
opranusM cBoOOAHYIO BOJtO. I[IpeArosniokuM, HAC HABECTWIO «MajleHbKoe
3eJIeHO€e CYILeCTBO» C Apyrou 3Be3nbl. Kak Mbl MOKeM OIpe/ie/IuTh, UMeeT OHO
CcBODOO/IHYIO BO/TIO W/IA 3TO TPOCTO POOOT, 3arporpaMMHPOBaHHbIN pearvpoBarhb
TakK ke, KaK U MbI?

OxoHuaTe/bHbIE 0OBEKTHUBHBLIN TeCcT Ha CBOOOAY Bomu Oy/eT MpUMepHO
TaKUM: MOXKHO JIA TIpe/CKa3aTh MoBeJleHre opraHus3Ma? Ec/ii MOXHO, TO SICHO,
YyTO OH He uMeeT cBOOOAHON BO/M, a ero ToBe/ieHre MpezorpeziesieHo. A ecu
TIpe/icKa3aTh ero roBe/JieHHe HeJlb3sl, 5TO MOYKHO B3SITh 3a pabouee orpefieieHye
TIPU3HAKa, UYTO OpraHu3M MMeeT CBOOOIHYIO BOJIIO.



[TpoTuB Takoro orpejeneHUss CBOOOAHON BOMM MOXHO BO3Pa3UTh Ha TOM
OCHOBAaHUM, UYTO KOI7Ia Mbl Hal/leM [OJIHYI0 €QUHYH0 TEeOpHI0, TO CMOXXeM
rpe/icka3aTb BCe TOCTYNKU 4esioBeka. O[HAaKO 4YeJlOBeYeCKUW MO3T TOXe
No/IBep>KeH TIPUHLIUIY Heorpe/ieJIeHHOCTH. 3HAaUMT, B Ue/l0BeueCKoM MoBeeHUU
CyLLeCTByeT 5/eMEHT C/Jy4yallHOCTH, aCCOLMUPYIOIIUICS C KBAaHTOBOM
MexaHUKoW. Ho 5Heprum Mo3ra HU3KM, TaK UTO HeOIpe/e/eHHOCTb U3
KBAaHTOBOM MEeXaHWKM B 3TOM CJly4yae OKa3bIBaeTcCsl Maja. VIcTMHHasi MpuUYMvHa
HEBO3MO)KHOCTH Tpe/iCKa3aTh Yye/ioBeueCcKoe MoBe/leHHe COCTOUT B TOM, UTO 3TO
CIMILIKOM TPyAHO. Mbl yXe 3HaeM OCHOBHble (PU3WUYECKUe 3aKOHBI,
yMpaB/sitOlIe aKTMBHOCTBIO MO3ra, U OHM CpaBHUTEIbHO TMpoCThl. Ho
ypaBHeHUsI, B KOTOphIX Oojiee ueM OffHa-/iBeé YaCTHUI[bl, PEIIUTb C/IUIIKOM
cnoxxHo. [axke B Gonee mpocTtodi HbHOTOHOBOHM TeOpuM TpaBUTAIL[UM MOYKHO
TOYHO DeIlUTh YPaBHEHUs TOJILKO il Cayuasi AByX yactull. st Tpex u Oosee
TIPUXO/IUTCS TIpuberarb K arrpoKCUMalUsiM, U C yBeJIMueHHWeM UKC/a YaCTHI]
TPYAHOCTU pe3Ko Bo3pacTaioT. UenoBeuecKuii Mosr cofepskuT okono 1028, unu
CTO MWIJTMOHOB MWIJTMAP/I0B MUJTUAP/0B, YaCTULl. ITO CIUIITKOM MHOTO, UTOOBI
MbI CMOI/IU KOTJJa-HUOY/Ib PelliTh YPaBHEeHHUsI U TpeficKa3aTh, KakK MO3T TIOBe/[eT
cebsi, yuuThIBasi, UTO B 3TU ypaBHEHUS BXOAAT U Haya/JbHOE COCTOSTHUE, U
JlaHHble, TIOCTYyTarole OT HepBOB. B [1eliCTBUTEILHOCTH MbI HE MOXKEM [laXe
M3MepUTb, KaKOBO ObLJI0 HaualbHOE COCTOSIHME, TaK Kak, uToObl c/enarb 3TO,
HaM TIPUIIIOCh OBl pacusieHUTb MO3T. U faxke ecyid 6b1 MbI ObLIM TOTOBBI Ha 3TO,
YaCTUI] OKa)XKeTCs CJIMIIKOM MHOro, 4tobbl yuecTh ux. K TOMy ke MO3,
BEPOSITHO, OuUeHb UYBCTBUTE/JIEH K HauyaJbHOMY COCTOSSHUIO — HeOosbliilioe
V3MeHeHHe B HeM MOXKeT TIPUBECTU K OOJbIIIOMy U3MEeHEeHUIO0 B TOC/IeyIOIeM
noBefeHu. [loaToMy, XOTS HamM W3BECTHbI YIpaB/sIOL[Me  MO3TOM
dbyHIamMmeHTa/IbHBIE YDaBHEHWsI, MbI COBEPIIIEHHO He CTIOCOOHBI UCTIOh30BaTh UX
JJ1s1 TIpe/iCKa3aHusl uesioBeueCcKOro rnoBe/jeHusl.

Takasi ke cuTyalusi BO3HMKaeT B HayKe, KOrJa Mbl HMeeM Jejo C
MaKpOCKOMUUeCKUMH CUCTeMaMM, TIOTOMY UTO YMCJIO YaCTWL] BCerjia C/IMIIKOM
Be/IMKO, 4YTOObI MbI MOIJIM UWMETh XOTb KakKOW-TO IIIAHC  DeLIUTh
dbyHIaMeHTa/ibHbIEe ypaBHeHHs. UTO Mbl fesaeM BMecTo 3Toro? Ilosb3yemcs
pabouumu TeopusiMu. OHU SIBASIFOTCS TIPUOIDKEHUSIMU, B KOTODBIX OQUeHb
OoJIbIlIOe UMCI0 YaCTUL] 3aMeHsIeTCS HeCKOJbKUMU BelnuvHamu. [Ipumepom
MOXET CJIy)KUTb TUJpoAuHamMuKa. JKUAKOCTb BpOAe BOAbI COCTOUT U3
MW/UIMAPA0B MUJ/IMAP0B MOJIEKYy/, KOTOpble, B CBOI 0OY€pe[lb, COCTOAT W3
3JIEKTPOHOB, TIPOTOHOB M HEUTPOHOB. U Bce ke 3TO xopoiiiee MpUOIKeHUe —
paccMaTpuBaTh JXUAKOCTb KakK HEMpPephIBHYIO Cpe/ly, XapaKTepu3yeMyl TOJIbKO
CKOPOCTBI0, TUIOTHOCTBIO M Temmeparypoul. [IpeackasaHus ruipoJuHaMUKU He
TOYHBI — UYTOOBI MOHSTh 3TO, HY>KHO XOT$I ObI MOCYIIATh TIPOTHO3BI MOTO/[bI, — HO



OHM JIOCTAaTOUYHO XOPOIIH, YTOOBI MPOEKTHPOBATh KOpab/iy 1 TPyOOITPOBO/IBI.

51 Xouy TpeAro/NioKUTb, UTO TIOHSITHE CBOOOAHOW BOMM W MOPA/IbHOMN
OTBETCTBEHHOCTU 3a CBOU TMOCTYMKU — 3TO Ha camoM Jiejie pabourie Teopuw,
Harofobue rupoAMHaAMUKA. BO3MOKHO, BCe HaIllM TIOCTYIIKH TIpe/ioTpe/ie/ieHbl
HEKOW BeJIMKOW equHOM Teopueil. Eciu 3Ta Teopusi TOBOPHUT, YTO Mbl JO/KHBI
KOHUHWTB JKWU3Hb Ha BUCEJIMI]e, TO Mbl He yToOHeM. Ho uTo6bI ITyCTUTHCS Ha yT/I0M
JIOAYOHKE TI0 OYpHOMY MOPIO, BbI IOJ/DKHBI OBITH aOCOJ/IFOTHO YBEpEeHBI, UTO BaM
yroToBaHa BUCenWlia. 1 3aMeTu/, 4TO Jaxe JIOAW, YTBep)KJarollue, uTo BCe
ripefioripe/ie/leH0 U UTO Mbl He MOXXeM HUUero M3MeHWThb, BCerjla CMOTPSIT TI0
CTOpPOHaM, TMepexofs [opory. Bo3MOXXHO, Te, KTO He CMOTPHUT, MPOCTO He
JOXKUBAIOT, YTOOBI PacCKa3aTb CBOK UCTOPHIO.

Henb3si OCHOBBIBaTh CBOE TMOBeJileHUE Ha HZee, UYTO BCe MpeAorpesesieHo,
MOCKOJIbKY HUKTO He 3HaeT, YTO >Ke MMEHHO TpefonpejeneHo. Bmecto 3Toro
HY>KHO TIPUHATH pabouyio TeOpHIO, UTO Ue/IOBeK MeeT CBOOOIHYIO BOJIIO U UTO
OH B OTBeTe 3a CBOM MOCTYINKH. JTa TeOpUsl He OueHb XOpollla B CMbICJIe
Tipe/icka3aHusi 4yejioBeueCKOro MoBefieHusi, HO Mbl MPUHUMaeM ee, Tak KakK HeT
BO3MOYKHOCTH DEIIUTh ypaBHeHUsI, ciefytoiue u3 hyHZaMeHTa/lbHbIX 3aKOHOB.
A mouemy ellle Mbl BEPUM B CBOOOAHYIO BOJIIO, MOKHO OOBSICHUTH C TIO3ULIAN
Teopud  [lapBuHa: O0OIIECTBO, B  KOTOPOM WHAWBHAYYM  UyBCTBYeT
OTBETCTBEHHOCTH 3a CBOM ITOCTYTMKH, C O0/bliiell BEpOITHOCTBIO MOXKET paboTaTh
CTIJIOUEHHO, BBDKUTb U PaclpOCTPaHUTh CBOM LIEHHOCTM B Mupe. KoHeuHOo, U
MypaBbu paboTatoT criioueHHO. Ho ux obijecTBo ctatiyHo. OHO He MOXKET
pearupoBaTh Ha He3HAKOMble OMAaCHOCTU WU BOCIIOJIb30BaThCsl OTKPBIBILIMMUCS
BO3MOXKHOCTSIMA. A BOT COOOIIeCTBO CBOOOAHBIX JINUHOCTEH, pa3essitoIiux
oOrue 11e/id, MOXKeT paboTarhb /Jisi pellieHUst OOIllei 3a7iauv U B TO >Ke BpeMs
o0siaziaTh THOKOCTHIO /7151 HOBOBBe/leHUi. [1o3ToMy Takoe 00111ecTBO ¢ GoJibIieit
BEPOSTHOCTBIO OyzieT MpoLBeTaTh U PaClipOCTPAaHUT CBOI CUCTEMY LIeHHOCTEH.

[ToHsiTe cBOOOAHOM BOJIM He TIPUHAJIEXHUT K 00/1acTH (pyHAAMeHTaTbHBIX
Hay4yHbIX 3aKOHOB. EC/IM KTO-TO MOMbBITaeTCsl BLIBECTU UesioBeuecKoe TMoBefieHre
13 HayuHbIX 3aKOHOB, TO TOMaZJeTCsi B JIOTMUECKUM TMapajilokKC CHUCTeMBl,
COOTHOCHINeMCcS cama C coboi. Eciu  ubM-TO JeMCTBUS TIpe[CKa3aHbl
dbyHAamMeHTa/lbHBIMU 3aKOHaMH, TO caM (paKT TMpejCcKa3aHWs MOKeT HW3MeHUTb
coObITHe. DTO HAllOMUHAeT JIOBYIIKY, B KOTOPYIO MOXKHO TIOMAaCTh, €C/Id Obl
ObLTM BO3MOXKHBI TTYTEIIeCTBUSI BO BPEMEHH, Uero, sl JyMaro, HUKOTZia He OyzerT.
Ec/v BBl yBUIUTE, UTO TIPOU30MIET B Oy/yll[eM, TO MOXKeTe U3MeHUTh 3T0. Eciu
y3HaeTe, Kakasi Jiollla/ib BbIUTpaeT bosblllol Hal[MOHAIbHBIN MPU3, Bbl MOXKETe
MOCTaBUTh Ha Hee, UTOOBI cZiesiaTh cocTtosiHue. Ho 3To felicTBUe W3MEHUT
maHckl. Hy)KHO TMMOCMOTpeTb JMIllb Ha3aod 8 6yodywjee, uTOOBI TOHSTh, KaKue
BO3HUKHYT IPOOIeMBI.



[TapaZioKC C BO3MOKHOCTBIO Tpe/iCKa3bIBaTh Uy)KHe [elCTBUSL TeCHO CBS3aH
c npobneMoi, yrmoMsIHyTOM BBbIlle: OTpejieNina /i eldHasi Teopus, UTO MbI
IIpU/ZieM K NIPaBUIbHOMY 3aK/IFOUeHHUI0 OTHOCUTEJILHO ee caMou? B 3ToMm ciiyudae
s yTBepXJaw, UTO K BEpHOMY OTBeTy Hac IpuBefeT wujes /[lapBuHa o
ecTeCcTBeHHOM 0TOOpe. BO3M0O)KHO, «BepHBII OTBET» He COBCEM Te CJI0Ba, HO, T10
KpaiiHell Mepe, eCTeCTBEHHBIM O0TOOp TIpUBe/IeT Hac K PSly ZOBOJILHO XOPOIIIO
paboraroiyx (pusnueckux 3akoHOB. OlHAKO TPUMEHUTH (U3UUeCKre 3aKOHBI,
yTOObI BLIBECTH Ue/IOBeueCKoe MoBefieHre, Mbl He MOKEM TI0 [IByM MPUUYMHAM.
Bo-mepBbIX, Mbl He CMOXXEM peIlIUTb ypaBHeHUs. Bo-BTOpbIX, Aaxke eciud ObI
cMor/iM, caM (akKT TIpe/iCKa3aHUsl BHeCET B CHUCTeMy BO3MyllleHue. A
ecTeCTBeHHbIN OTOOD, TIOXOXKe, TIPUBE/IeT HaC K MPUHSATHIO paboueil Teopuu o
cBobozpHoM Bosie. Eciu MpUHATH, UTO JIMYHOCTH CBOOOJHO OIpefiesisieT CBOU
[leMCTBUS, HeJIb3s1 YTBePKJaTh, YTO B HEKOTOPBIX CIydasX 3TO [e/al0T BHELIHHe
cuiibl. KoHternius «mouyty cBo6oAHOM Bosin» 6eccMbiciieHHa. Ho /irofy CKIOHHbI
MyTaTh BO3MOXKHOCTb JIOTa/laThCsl, UTO JINYHOCTh, CKOPEe BCETO, MPe/PUMET, C
TIOHATHEM O CBOOoze BbibOpa. SI MoOry morajatbCsi, UTO OOJBIIMHCTBO M3 Bac
CeroJiHs TOY>KMHAIOT, HO Bbl COBEPIIIEHHO CBOOOZHBI MPEeANOoUecTb UHOe U JieUb
cmath TO/MOAHBIMU. [IpvMepoM TakoW TIyTaHHUIbI SIBJSIETCS [JAOKTPUHA 00
OrpaHWYeHHON OTBETCTBEHHOCTHU: U/jlesi, OyATO ueoBeka He Cjie/lyeT HaKa3biBaTh
3a ero /IefCTBUs, eC/IM OHU ObLTM COBepILLeHbl B COCTOSIHUM cTpecca. Bo3mMoxkHo,
KTO-TO B COCTOSIHUM CTpecca CKJIOHEH K aHTHOOIeCTBeHHbIM mocTynkam. Ho
3T0 He 3HaUWT, UYTO Mbl [O/DKHBI TIOOMIPSTH 3Ty CKJIOHHOCTb, OOseryas
HakKasaHue.

MOXXHO OT[enbHO HCCAeloBaTh (PyHJaMeHTa/bHble HayuyHble 3aKOHbI U
13y4arhb YeJ0BeyecKoe MoBe/jeHre, HO MpHY NMOMOIU (yH/IaMeHTa/IbHbIX 3aKOHOB
BbIBECTU (POPMY/Y TMOBeJeHUs] YesioBeKa HeJib3sl TI0 MPUUMHAaM, KOTOpbIe 51 yoKe
00bsicHu. OIHAKO MOXKHO HAZIeSIThbCsl, UTO MbI CMOKEM HaWTH TIpUMeHeHue U
yMy, YW MOIIM JIOTUYECKOTO MBIIIJIeHUs], pa3BUBIIMMCS B Hac Osarojaps
ecTecTBeHHOMY 0TOOpy. K HecuacTbio, OH pa3BW/i B HAC U Jpyrue CBOMCTBA,
TaKye KakK arpeccusi. B rmeljepHble BpeMeHa U ellje paHbllle arpeccus fasaja
TPEeMMYILIeCTBO /11 BBDKWBAHUSL M TIOTOMY BOCIIMTBIBAjaCh €CTeCTBEHHbIM
ot6opoM. OfHAaKO OIPOMHOE yBeJMueHue pa3pyLIUTebHON MOILM, JaHHOe HaM
COBPEMEHHOM HAayKOW W TeXHUKOM, C/ieflaji0 arpeCCUBHOCTb OUeHb OIMaCHBbIM
KaueCTBOM, KOTOPOe yrpokaeT BbDKMBaHHIO BCEro yejoBeuecTBa. beja B ToM,
YTO arpecCHMBHble WHCTUHKTBHI, II0XOXKe, 3akoAupoBaHbl B Hawer [JJHK.
OBomouus usMensieT IHK To/bKO 3a MU/IJIMOHBI J1eT, HO Hallla pa3pyLUuTe/IbHas
MOII[b Pa3BMUBAETCSl TaK ke ObICTPO, KaK HbIHUe MH(OpPMAI[MOHHAs CHUCTeMa, TO
eCTb 3a /IBa-TpM JecsTKa JieT. Ecii Mbl He cymeeM BOCII0/Ib30BaThCsl pa3yMoM,
yTOOBI YTIPaB/IATH CBOEM arpeCcCUBHOCTBIO, y UeioBeueCcTBa He MHOTO I1aHCOB. U



BCe JKe MOKa CyIIeCTBYeT KU3Hb, eCTb U HaZlexAa. Ec/im Mbl CymMeeM TepexuTh
crenyrolide, Hy, CKaXeM, CTO JieT, TO pacCe/JUMCs Ha [pyrue TIlaHeThl WU,
BO3MOXXHO, Ha Apyrve 3Be3/bl. JTO 3HAYMTE/JbHO CHU3WUT BEPOSITHOCThH HAIero
YHUUTOXKEHUS B pe3y/ibTare Kakoi-HUOyIb KaracTpodbl Bpo/ie s/[ePHOM BOWHBI.

Pe3tome: s pacCMOTpeJT HEKOTOPbIe MPob/ieMbl, BO3HUKAIOII[ME B Pe3y/bTare
Bephl B TO, UTO BCe BO BceneHHoM mipezornpeseneHo. HeT G0JbION pa3HULIbI,
BbI3BaH JI 3TOT J€TePMHUHU3M BCEMOTYLIUM borom miv HayuyHbIMU 3aKOHamu. B
caMOM [iejie, BCer/la MOXKHO CKa3aTh, YTO Hay4yHble 3aKOHbI — 3TO BbIPa’KeHUE
Boxbel Bou.

PaccmoTpeHo Tpu Bormpoca. [lepBbiii: Kak MpocCToii Habop ypaBHeHuUi
MO’KeT OXBaTHUTh BCHO CI0KHOCTh BceneHHOM CO MHOXKeCTBOM MeJIKUX JeTaseu,
BpO/Ie TOTO, Ube H300pakeHHe YKpacHUT OOMOKKY »KypHasa «KocMmomomuTeH»?
OTBeT mpeACTaB/seTCs TaKWM: W3 TPUHIMIIA HEOIpe/leJIeHHOCTH B KBAaHTOBOU
MeXaHUKe CeflyeT, uTo y BceneHHOW He OffHa-eJMHCTBEHHAs UCTOPUS, a Liejioe
CceMelCTBO BO3MOXKHBIX MCTOpPUM. OHM MOTYT OBITh TIOXO)KU B OOBIIIOM
Maciutabe, HO OUeHb OT/IMUATLCS B OOBLIYHOM, ITOBCeJHEeBHOM Maciutabe. Ham
CIY4YWIOCh >XUTh B OAHOM YaCTHOW WMCTOPUM, WMEIOILed CBOM CBOMCTBA U
netanu. Ho CyljecTBYHOT O4eHb MOXO)KHMe pa3yMHble CYI[eCTBa, >KUBYIIUE B
JIPyroM UCTOpUM, TJe BOMHA 3aKOHUWIACh MO-Apyromy U y Karonmueckou
1[epKBU Apyroii rnaBa. Takum oOpa3oMm, He3HauWTe/bHbIE [leTalud B Halllel
BceneHHOUW BO3HUKAIOT MOTOMY, UTO (PyH/aMeHTa/lbHble 3aKOHbI BK/IHOUAOT B
ce0Ost KBAHTOBYIO MEXAHHKY C ee 3JIeMeHTOM Heollpe/ie/IeHHOCTH M C/Ty4YaiiHOCTH.

Bropor Bompoc 3Byuya/ql Tak: €CAd BCe TpeJorNpefie/ieH0 HeKOou
dbyHIaMeHTa/bHOM Teopuel, UTO >kKe Mbl CKakeM O TeOpuM, TakKke el
ripeJionpeie/IeHHOM, U TI0YeMy OHA JI0JDKHA OTpeeIMThCS BEPHO, a He JIOKHO U
Hecypa3Ho? UToObl OTBETUTh Ha 3TOT BOIIPOC, 51 TIPUBJ/IEK Teoputo [lapBHHA O
eCTeCTBEHHOM OTOOpe: IIaHC BBDKUTH W JjaTh TTOTOMCTBO HMMEIU TOMBKO Te
JTMYHOCTH, KTO Jiefia/l TIpaBU/IbHbIE BHIBO/IbI 00 OKPY>KAIOIT[eM MHPE.

TpeTuii Borpoc ObUT TakKoW: eC/IM BCe TIpe/ioTipe/iesieHo, TO UTO Ke TaKoe
cBoboiHasE BOJIA M Hallla OTBETCTBEHHOCTh 3a CBOM TOCTymku? Ho
eIMHCTBeHHbIW OOBEKTHUBHBINA TECT, OIpe/essiodid, WUMeeT JId OpraHu3M
CcBOOO/IHYIO BOJIIO, 3aK/TFOYAETCS] B BO3MOXKHOCTH TIpe/icKa3aTh MOBe/jeHHe 3TOTO
opranuaMa. YroObl TpeAcKa3aTh, KakK TIOCTYIIUT  UeJiOBEeK, Hemb3s
BOCI0JIb30BaTbCsl HAYUHBbIMM 3aKOHAaMU MO JIByM MPUYWHAM: BO-TIEPBbIX, MbI He
yMeeM pelllaTh YPaBHeHUs [T OueHb OOJBIIIOro UKMc/Ia 3a/IelCTBOBAaHHBIX B HUX
YaCTHI]; BO-BTOPLIX, Jaxe eciu Obl yMesu, cam ¢akT Tpe/icka3aHus BHeC Obl B
CHUCTEMY BO3MYIIleHHe U MOT Obl TIPUBECTU K JIPYTOMY Pe3y/bTary. A TOCKOJIbKY
MbI He MOXKeM TIpe/icKa3aTh uejloBeuecKoe ToBeZieHre, TO B KauecTBe paboueii
TEOpPUHM MOKEM CUHTaTh, UTO YeJ0BeK CBOOOJEH caM MNPUHUMATh PpelleHus



OTHOCHTE/NILHO CBoux JelictBuil. [loxoke, Bepa B CBOOOAHYIO BOIO U
OTBETCTBEHHOCTb 3a CBOM IIOCTYIIKM JAr0T Olpefe/ieHHble peuMylecTBa JJIs
BbDKMBaHHUSI, W3 Uero CcJieflyeT, UTO eCTeCTBEHHBbIM OTOOD YCU/IMBaeT 3TU
KayecTBa. [JOCTaTOYHO /11 OTBETCTBEHHOCTH, I1epesaBaeMou CJI0BeCHO, J/IS TOrO,
ytobbl ympaBasTe Hacnenyemoit ¢ JJHK arpeccuBHOCTBIO, OCTaeTcss Tiof
BoripocoM. Ilocmorpum. Eciv OKakeTcs, UyTO HeAOCTAaTOYHO, UeI0BeueCTBO
OyzeT TeM TYMWKOM, B KOTODBIM TIpHBeZieT ecTeCTBeHHbIN 0TOOp. Bo3MokHO,
Kakue-HUOyIb Apyrye pa3yMHble CylijecTBa rje-Hulyab B ['ajslakTke [OCTUTHYT
nyuiero 6anaHca MeXXy OTBETCTBEHHOCTbIO M arpecCMBHOCTbIO. Ho B Takom
cjlydae Mbl MOTJIM ObI Ha/IeATHCSI BOUTH C HUMU B KOHTAKT, XOTs OblI ToMMaTh MX
paguocurHasibl. Bo3sMOXKHO, OHU 3HAIOT O HallleM CyILjeCTBOBaHWU, HO He XOTAT
HaM OTKPBIThCS. Y UUThIBasl Hallly UCTOPUIO, 3TO, MOXeT ObITh, U Pa3yMHO.

HasBaHue faHHOrO Scce TMpeACTaBasao coboii  Bompoc: Bce
npezonpegeneHo? OTeer — Ja, Bce npejonpeseneHo. Ho MOKHO cuuTars, UyTo U
HeT, TaK KaK Mbl He 3HaeM, YTO ’Ke UMeHHO Ipe/ioIpe/e/ieHo.



13. byayuiee BceienHou

[23]

Tema faHHOTO 3CCe — Oypyiijee BceneHHOM, TOUHee — KAaKUM TPe/ICTaB/SIFOT
ero yueHble. KoHeuHO, Tpe/icKa3biBaTh Oyjylllee OueHb TPYAHO. MHe Kak-TO
I0AyMasioCb, He Hamucarb JIM KHUTY I[10f, Ha3BaHueM «BuepaiHee 3aBTpa:
uctopusi Oyayiiero». JTo Oblia Obl UCTOpPUS TIpe/CKa3aHUM OyAyIero, MoyYTH
BCe U3 KOTOPBIX OKa3aJMChb BeCbMa JajeKku OT UCTHHbl. Ho HecMoTps Ha 3TU
Hey/lauu, yueHble MO-TIpeXXHeMY JyMaroT, UTO MOTYT TIpe/iCKa3aTh Oyayiiee.

B [peBHMe BpeMeHa Mpe/cKa3aHUs ObLIM /1eJIOM OPAKY/IOB WU CUBUJLIL.
YacTo 3To ObLM >KEHIIUHBI, TIOTPYKeHHbIe B TPAHC KaKUM-TM00 HApKOTHUeCKUM
BeIIeCTBOM W/IM Ha/bIlIaBIIMeCs ByJKaHWUeCKUMX wucrnapeHuit. Mx Opef
TOJIKOBa/IM OKpY)KaBllMe KX >KpeLbl. [leliCTBUTe/NIbHOE UCKYCCTBO KPbUIOCH B
TONKOBaHUM. 3HaMeHuUThIM [enbduiickuii opakyn B [lpeBHeil I'peijum Obin
3HAMEHUT CBOeM YKJTOHYMBOCTBIO U [IBYCMBIC/IEHHOCTSIMU. Korzia nepcel Harnanu
Ha ['peliyito U criapTaHIbl CIPOCU/IH, UTO OyzeT Jasbliie, Opakysa oTBeTwI: «Wnu
Crnapra Oyzer paspylieHa, wid ee 1apb OyzgeT ybut». Ilomarato, »xpeil
pPacCUUTHIBaI, UTO eCau He CcOyJeTcs HA TO HU JIpyroe, CriapTaHI[bl OyayT Tak
GnaropapHbl ATIO/IOHY, UTO He 3aMeTsIT OIMOKY opakysia. Ha camom ziesie 1iaphb
6bu1 youT B 6010, 3armuiijas mpoxof y ®epmorin, uto cracsio CriapTy v TIpUBesio
K OKOHYaTe/IbHOMY pa3srpoMy I1epCoB.

B apyrom cnydae nuaubickuii 1japb Kpé3, Oorareiimuii uesioBeK B MHPe,
cnpocun, uto OyneT, ecii oH BToprHeTcsi B Ilepcuto. OTBeT ObUT TaKOB:
«Benukoe tapctBo norubHer». Kpés mopymar, uto umeercsi B Busy Ilepcupckas
JieprkaBa, HO orubso ero cobCTBeHHOe 11apCTRBO.

HenaBHue TIpDOPOKA C Oosibllieli TOTOBHOCTBIO PUCKOBaJU TOJIOBOM,
yKa3blBasi TOUHbIe [aThl KOHI]a CBeTa. VIM faxke yjaBasoch COUTH IleHbl Ha
(hOHIOBOM pBIHKE, XOTS He MOTY B3siTh B TOJIK, TIOYEMY KOHeL| CBeTa 3aCTaBJisieT
JFOfled MpozaBaTh CBOM akUuu. Ilosararo, HU JeHbr'd, HU akKLWU BCe PABHO C
co0oii He BO3bMelllb.

[Toka uTO BCe 3TH /IaThl KOHIIA CBeTa TMPOIIIY 0e3 KaKux-TMb0 WHIU/IEHTOB.
Ho mpopoku uacTo HaxoAunu OObsSCHEeHWEe CBOUM OUeBUHBIM OIIUOKaM.
Harnipumep, Yunbam Muiiep, oCHOBaTe/lb CEeKThl ajBeHTHMCTOB CebMOIO [IHH,
Tpe/ickKa3aj, 4To BTopoe mnpuiiectsue Oyner mexay 21 mapra 1843 roma u 21
Maprta 1844 rozma. Korma Huuero He MpoM30IILIO, aTa Obljla TlepeHeceHa Ha 22
okTs0psi 1844 roza. Korza v oHa miporiiia 6e3 rnpouciiiecTBUi, Obuia BbIZIBUHYTA
HOBasi UHTeprpeTalus, COr/iacHO KOTopou 1844 rop sBAsICA HayajoM BTOPOTO



TIPULLIECTBUSI — HO TIPEX/e HY)KHO nepecunTaTh uMeHa B Kaure >xu3Hu. Tosbko
TOrJa HacTaHeT JeHb CTpalHOrO Cyza /s TeX, Koro B KHure He oka3anock. K
CYACTBIO, TIOZICYET 3aHSUT JOJIT0e BPEeMSI.

KoHeuHO, ¥ HayuHble TIPOTHO3bI MOTYT OKa3aTbCsl He HaJie)kKHee, 4eM
Tripe/icKa3aHusi OpPaKyJioB U NTPOPOKOB. M0OXKHO BCLIOMHHUTB MPOTHO3bI norozbl. Ho
TIpe/ICTaB/ISIeTCSA, UTO B OMpe/le/IeHHbIX CUTYalUsX Mbl MOXKEM [1aThb HaJle)KHBIU
TIpOTHO3, U Oyayiijee BceseHHOM, B oueHb OosbllioM MaciiTabe, momaziaeT B
YMCJIO TaKUX TEM.

3a mocsiefHUe TPUCTA JieT Mbl OTKPbLIM HayuHble 3aKOHbI, YIPaBJISIOLIME
CyLLeCTBOBaHHMEM MaTepry B HOPMaJ/bHbIX yCia0BUsIX. Ho A1 3KCTpeManbHbIX
CUTyalMid Mbl TMO-TIPe)KHEMY 3aKOHOB He 3HaeM. OTH 3aKOHbl BaKHbI [Jisi
TIOHMMaHUsI TOT0, KaK BO3HMK/A BcesieHHasi, HO OHU He BJIUSIIOT Ha ee Oyzyiilee
pa3BUTHe, €C/IU TOJbKO (WIM TIoOKa) BceneHHasi omsiTe He COXMETCS B
CBepXIIOTHOe cocTosiHue. [lo cyTh, MepusioM TOro, Kak Maji0 3TH 3aKOHbI
BBICOKMX SHEPryi B/IUSIOT Ha HbIHEIIHIOI BceneHHyto, SB/sgeTcs TOT (akT, uTo
JJ1S1 UX TIPOBEPKY Mbl TPAaTUM OTPOMHBIE /IeHbI'M Ha CTPOUTETbCTBO TMTAaHTCKUX
yCKOpUTeJiel YaCTHLl.

[axxe 3Hasi COOTBETCTBYIOLLME 3aKOHBI, yrpasJsitolive BceneHHOW, Mbl He
MO)KEM WCII0/Ib30BaTh WX i TIpe/iCKa3aHus Janekoro Oygyiero. 3To
OObsICHSIeTCS TeM, UTO pellieHus1 (U3UUeCKUX ypaBHEHUW MOTYT TPOSIBUTh
CBOMCTBO, M3BECTHOE KAaK XaOTHMYHOCTb, TO €CTb ypPaBHEHWSI MOTYT OKa3aTbCs
HeCTaOW/ILHBIMU: MaJielilliee U3MeHeHWe B MapamMeTpax — U ToBe/leHre CUCTeMbl
BCKOpe COBEpILIEeHHO W3MeHHWTCs. Hampumep, eciu Bbl UyTb-UyTb W3MEHUTE
yCcuive, C KOTOPbIM TOJKHY/JIU KOJeCO PY/JAeTKHA, TO W3MEHWUTE BBbIUTPBILIHBINA
HOMep. BbIUIpLIIIHBIA HOMED MPaKTUYeCKU HEBO3MOXKHO Mpeayrajarb — MHaue
(bU3MKY CKoslaurBaju Obl cebe COCTOSIHUE B Ka3WHO.

B HecTabWUIBHBIX XaOTUUECKUX CUCTeMax, KakK MpPaBUO0, MOXKHO BBISBUTH
HeKW{ BpeMeHHON MacilTab, XapaKTepu3yHIUHCs TeMm, uTO B HeM Majoe
V3MeHeHNe B HeKMX HauaJ/lbHbIX yCJIOBUSIX BO3pacTaeT BABOe. B mpuiokeHuu K
3eMHOM atMocdepe 3TOT BpeMeHHOM MaciiTab cocTaB/isieT Topsi/ika MsITU THel —
TIPUMEPHO CTOJIbKO, CKOJIbKO HY)XHO BeTpy, uToObl 06/1eTeTh BOKpYT 3emu. Ha
MepUo, OKOJIO MSTU [JHeW Tpe/cKa3aTh MOrOAY MOKHO [I0BOJIBHO TOYHO, HO
yToObI TMpe/cKa3aTb ee jajbllle, HY)XHO OYeHb TOYHO 3HAaTh HACTOsII[ee
cocTosiHue atMoc(epbl U TIPOM3BECTH HEBEPOSITHO CJIOXKHBbIE BbluMc/ieHusi. Het
cniocoba TipeficKa3arh TIOTOAly Ha I1eCTh MecsileB BIiepe]; TOUHee, YeM JaThb
CpeZiHee CE€30HHOe 3HaueHue.

Mbl Tak)Ke 3HaeM OCHOBHbIe 3aKOHbI XMMUU U OMONOTMU U B TIPUHLIUIIE
Moriu Obl onpesiesiuTh, Kak paboraeT Mo3r. Ho omnuckIBatoIiyie MO3T YpaBHEHUS
MOUTHM HaBepHSIKA HMMEKT XaoTUUeCKUM XapakTep, W Masielilliee M3MeHeHue



Havya/IbHOTO COCTOSIHUSI BeZleT K COBepLUeHHO MHOMY pe3ysbTary. [lo3TomMy Ha
TIPAaKTUKe MbI He MOXKeM TIpe/[CKa3aTh uesioBeyeckoe ToBeJeHUe, Jake ecid Obl
3Ha/M ypaBHEeHWs, UM yrpaB/stomive. Hayka He MoxeT mpeficKa3aTb Oyayiijee
ye/IOBeUeCTBa, ke ecyiu 3To Oyayiiee ecTb. OMAcCHOCTh 3aK/HOUAeTCsl B TOM,
YTO Hallla CTTIOCOOHOCTb pa3pyllaTh U TYOUTb OKPY)KaroIIyt0 Cpefly U IpyT pyra
BO3pacTaeT ropasfio ObICcTpee, yeM Hailla MYAPOCTb B MCMOb30BAHUU 3TOU
CoCcoOHOCTH.

Yro ObI HM C/TyunIOCh Ha 3eMsie, OcTasbHasi BcesieHHast He 0OpaTUT Ha 3TO
BHUMaHUs. [IpefcraBisiercs, 4To JBWKeHUe 11aHeT BOKPYr CoJiHLIa B KOHEYHOM
cueTe XaOTMYHO, XOTS U B /laJIeKOU TepCrieKTiBe. TO 03HauaeT, YTO OILIMOKU B
TIpe/icKa3aHUU CTAHOBSITCSI C TeueHHWeM BpeMeHHU Oosibliie. [lajiee Kakoro-To
BpeMeHU [IBIDKEeHHe B [leTajsiX Tpeficka3aTb HEBO3MOXKHO. MbI MOXXeM ObITh
OTHOCUTEJIbHO yBepeHbl, YTO 3eMJisl OUeHb JI0/Ir0 He BCTPeTUTCs: C BeHnepou, HO
He MO)XeM rapaHTHUPOBaTh, UTO MaJibie BO3MYIIIeHUst OPOUT He C/I0XKaTCs Tak, UTo
yepe3 MWUIMAPJ, JIeT 3TO CTOJIKHOBeHHe mpousouzer. [IBrkeHuve ConHua U
[PYTHUX 3Be3/, BOKPYT LieHTpa ['anakTvku U fABvkeHue ['asakTUKU BOKPYT LjeHTpa
TPYMIbI TajlaKTUK TOXKe XaOoTW4Hbl. Mbl HaOM[j@aeM, 4TO [pyrve rajaKTUKU
yAQJISIIOTCS OT Hac, U Oosiee OT/lanieHHbIe y/astoTcst ObicTpee. OTO 03HAYaeT, uyTo
BceneHHast paciupsieTcsi B Osn3/iexkalijee TIPOCTPAHCTBO: PacCTOSTHUE MEXy
rajlakTMKamMH CO BpeMeHeM BO3pacTaer.

Habmomaemoe Hamu (hOHOBOE MUKDOBOJTHOBOE U3/yueHHe U3 BHEITHero
TPOCTPAHCTBA CBUJETE/NbCTBYeT, YTO 3TO pacCliMpeHue paBHOMEPDHO U
HEXaoTUYHO. Bbl Mo)keTe camu HaOMHAATh 3TO U3/IydyeHUWe, HACTPOWB Balll
TesieBU30p Ha CBOOOAHBIM KaHan. HeGosblllas 4yacTb TSATHBINIEK, YBUJI@HHBIX
BaMM Ha 3KpaHe, BbI3BaHA MHKDOBOJIHaMH, TMPUILEAIIMMUA H3-3a IIpe/iesioB
ConHeuHOW CUCTeMBbI. DTO TOT K€ BHJ, U3J/IyYeHUs], UTO U B MUKPOBOJIHOBOM
meud, MpocTo ropa3no ciabee. OHO MOXKeT pa3orpeTb MNUILY JUIIL 0 2,7
rpazyca Bblllle abOCO/MOTHOTO HYy/AsS W TIOTOMYy He OYeHb TMOJ0WeT /st
TIPUTOTOB/IEHUs TULLBI. CunTaeTCs, UTO 3TO U3/yUeHHe OCTaJoCh OT paHHeW —
ropsiuer — craguu passutus BcenmenHon. Ho camoe 3ameuaresibHOe B HEM TO,
YTO TIOYTU OJHO K TO ’Ke€ KOJWUYeCTBO W3/IyueHUs TMOCTyIaeT CO BCeX
HaripaBjeHMd. Ero oueHb TOUHO W3MepsieT  CIIYTHUK-UCC/Ie0BaTe/ib
kocmuueckoro ¢oHa. Kapra Heba, cJenaHHas 10 pe3y/ibTaTaM 3TUX
HabMro/leHuk, TioKa3ana Obl pasHyr TemrmepaTypy usnyueHusi. C pa3HbIX
HaripaB/ieHWH TIPUXOJUT HW3/yuyeHHe pa3HOW TeMIlepaTypbl, HO OTK/IOHEHUS
oueHb HeBe/JMKU — He Oosiee yeMm 1 uacth Ha 100 000. Kakasi-To pa3Huiia B
MUKDOBOJIHAX, TIPUILIEAIINX C Pa3HbIX HarpaB/ieHUM, JO/DKHA ObITh, TaK Kak
BcesneHHasi He COBepLIEHHO paBHOMepHAa — B HeW eCTb MeCTHble aHOMa/Iuu
BpOZe 3Be3[, TrajlakTUK W CKOIUVIeHWM ranaktuk. Ho  oTk/oHeHue



MUKDOBOJIHOBOTO ()0Ha Majio, HaCKOJbKO 3TO BO3MOXXHO, YyUWTBIBasi
HaO/roflaeMble HAMU MeCTHbIe aHOMa/IiK. C TOUHOCTBIO He Xxyxe uem 99,999 %
MHKDOBOJIHOBBIN (JOH OIMHAKOB BO BCEX HarlpaB/IeHUSIX.

B npeBHue BpemeHa JIHOAU BEPWIH, 4UTO 3eMJ/Ii HAxXOAWUTCS B L[€HTpe
BcenenHoii. I moromy oHU Obl He YAWBWIUCH, YTO (OH CO BCeX CTOPOH
ofgvHakoB. OnHako co BpeMeH KorepHyka HaCc MOHU3WIW 10 OJHOM W3 MasbIX
IJIaHeT, BpALAOLIUXCS BOKPYI O4YeHb 3aypsifHOM 3Be3[bl HA OKpauHe
0OBIKHOBEHHOM ra/lakKTUKU — OJTHOM M3 CTa MUJIMAP/IOB BUAUMBIX HaMu. Terepb
MbI CTaJu HACTOJILKO CKPDOMHBI, UTO He MOXXeM IIpeTeH/|0BaTb Ha 0coboe
T0JI0’KeHre BO BceneHHOMW, U MOTOMY [JOJDKHBI AOMYCTUTh, YTO (DOH OJMHAKOB
BO BCEX HArpaB/IeHUSIX MOUTH B /000U rasakTvke. DTO BO3MOXHO TOJBKO B TOM
C/yvae, eCJId CpeJiHss TJIOTHOCTh BcenleHHOM M CKOPOCTh ee pacllpeHus Be3Je
OAVHAKOBBL. JItoOoe OTK/IOHeHWe cpefHel TIJIOTHOCTU WA CKOPOCTH
paciiupeHysi B 00/biioi 06sacTu npuBesio O6bI K TOMY, 4TO (JOH C pa3HbIX
HampaB/eHu pasnuyancsi Obl. M3 3TOrO Ciefyer, uTo B OueHb OOJBIIOM
Maciitabe ToBeJjleHUe BceneHHOW TMPOCTO UM HEXAOTUUHO W TIOTOMY MOYKHO
JlesiaTh Mpe/icKa3aHus Ha fiasiekoe Oyayiiee.

[TockonbKy pacmmpeHue BceeHHOM CTOMb PaBHOMEPHO, €ro MOKHO
OnMcaTb OJHUM UWCJIIOM — PpacCTOSIHUeM MeXxJy [ByMsl rajakTukamu. B
HacTosilee BpeMsl OHO BO3pacTaeT, HO MOXXHO TIPEAIOIOKUTb, YTO
IPaBUTALIMOHHOE TIPUTSDKEHHWE MeXXy Pa3HbIMU rajlakTUKaMu 3amefJiseT 3TO
Bo3pactanve. Ecmu motHOCTh BceesneHHOUM 6osibllle HEKOTOPOW KPUTHUECKOM
BeJIMUMHBI, TpaBUTAaLMOHHOE T[IPUTSDKeHWe B KOHLe KOHLIOB OCTaHOBUT
paciuMpeHue M CHOBa 3acTaBUT BceneHHyro cxumarbces. [Ipousoizer Bosbiioe
Cxarue. Jto Oymer momobHo bonbiiomy B3pbiBy, ¢ kortoporo BcenenHas
Havasiacb. bosbiioe CykaTue OKa)KeTCsd TaK Ha3blBaeMOW CUHTY/ISPHOCTBIO —
COCTOSIHMEM C OeCKOHEUHOM TIOTHOCTbIO, B KOTOPOM HapyIlatoTcs (r3nueckue
3aKOHbI. DTO O3HadaeT, uTO Jaxe eciau Obl mocsie Bosbioro Cxkarusi O6buin
Kakue-TO COOBITHS, Mpe/icKa3aTb MX HeBO3MOXHO. Ho 6e3 mpuUuuHHON CBSI3U
MeXy COOBITHUSIMH HET HMKAKOTO OCMBICJIEHHOTO Criocoba ompefiesiuTh, UTo 3a
yem rmocneayer. Hama BceneHHasgs MoOXeT Jake 3aKOHUUTLCA bosblimm
CxxatueMm, W Torma Jiroboe CoObITHE «IOCAe» 3TOro OymeT 4acTbio [PYroH,
ocoboii  BceneHHoli. OTO HEMHOr0 HallOMUHaeT TIepeBOIVIOIIEHKe,
perHKapHaiuio. Kakoe 3HaueHuWe MOXHO TIpW/@BaTh YTBepPXK/AeHHIO, OyATo
HOBODOX/IEHHBIM peOeHOK — TOT ke Ue/IOBeK, UTO U YMepIIHii, ec/ii pebeHOK He
yHacjel0BaJl HUKAaKUX CBOMCTB U HUKAKMX BOCIIOMWHAHWUM U3 CBOeH
rpebIAyIen >Ku3HU? TOYHO TaK ke MOKHO CKa3aTb, UTO 3TO Apyrasi TMYHOCTb.

Ecmu cpefHsis 1IOTHOCTh BcesleHHONW MeHbIlle KPUTHYECKOTO 3HadyeHus,
oHa He OyzeT C)KUMaThbCsl, a ee pacllMpeHUe TIPOAOKUTCS. Uepe3 Kakoe-TO



BpeMsi ee TJIOTHOCTb CTaHeT TaK Maja, YTO IPaBUTAlL[MOHHOE TMPUTSDKEHWe He
OyzZeT oOKa3biBaTh CYI[eCTBEHHOTO BJ/MSHHS HAa CKOPOCTb pACIIUPeHUusi, U
raJlakTUKU TIPOZ0/KAT Pas3/ieTarbCs C MTOCTOSIHHOM CKOPOCTBIO.

3HauuT, K/IF0OUeBOI BOMIPOC OTHOCUTENBbHO Oyayiiero BceneHHoN COCTOUT B
TOM, KaKOBa ee CpeZiHsisl IJIOTHOCTb. EC/IM OHa MeHbllle KpUTUUECKOTO 3HaYeHwus,
BcenenHast OyfieT pacIIMpsITbCSi BEUHO, HO ecyid Oofbllle, TO OHAa CHOBA
3axJIONHEeTCs, U CaMO BpeMsi ToXKe 3akoHUUTCs B bosbiom Cxxartuu. OfHako y
MeHsl eCTh HeKOTOpoe TIpPeMMYIleCTBO Tepes Tpejckas3arensmu cyzneb. daxke
ecnu BceneHHOU Cy>X[JeHO C’KaTbCsl, 1 MOTY C YBEPEHHOCTBIO Tpe/icKa3aTh, UTO
pacilipeHre He OCTAaHOBUTCS ellle 0 KpaliHel Mepe [eCATb MU/IMap/0B JieT.
He mymaro, 4yTO KTO-TO Y/IMUUT MeHsI B OIIUOKe.

CpefHIOI0 MJIOTHOCTb BcesieHHOW Mbl MOXKEM TOMBITAThCS OLIEHWUTH 10
HabmofenusiM. Ecu mepecuntaeM BUZMMbIe 3Be3/bl U CJIOXKUM MX MaccChl, TO
MOJIyuriM MeHee OJJHOTO TMPOLIeHTa OT KPUTUUeCKOM TJIOTHOCTU. [laxke eC/ii Mbl
TIPUCOBOKYTIMM MacCy ra3oBbiXx 00/1akoB, Habmroaembix BO BceneHHOM, 3T
YBEJIMUUT CYyMMY TPUMEPHO Ha OJWH TPOIIEHT OT KPUTUUECKOTO 3HaueHWs.
OpHako MbI 3HaeM, 4TO BcesileHHasi COJEP)KWAT TaK Ha3blBaeMyl TEMHYHO
MaTepyl0, KOTOPYH0  Heb3sd  YBUJETb  HeNocpeACcTBeHHO. YacTMUHO
CBUJETENbCTBA O TaKOW TEMHOW MaTepuu MPUXOJAT U3 CHHpasbHBIX rajlaKTHK.
OTO OrpOMHBbIE CKOIJIEHUWsI 3Be3[ W rasa, umeroujue (Gopmy CKOBOpPO/bl. MbI
Habro/laeM, KaK OHM BpalllalOTCs BOKPYT CBOEro IeHTpa, HO CKOPOCThb
BpallleHus1 OueHb BeJIMKa, U e/ Obl OHU CO/IePKaii TOIbKO BUAUMBIE 3Be3/Ibl U
ra3, To pasnerenuch Obl. Tam [o/mKHA OBbITH Kakas-TO HeBuUAuMasi ¢opma
MaTepuu, TpaBUTAI[MOHHOE TIPUTSHKEHWe KOTOPOW [IOCTaTOUHO BEUKO, UTOOBI
TIpU BpAllleHWH yZepKaThb rajJakTUKU B LIeJIOCTH.

[pyrue cBuzeTe/NbCTBA O TEMHOW Marepuu TMOCTYIAaT W3 CKOIJIEHWH
rajsiakTuK. Mbl Hab/rolaeM, UTO rajlakKTUKU B MPOCTPAHCTBE pacripeziesieHbl He
PaBHOMEDHO — OHU COOMPAIOTCs B CKOTI/IEHUsI, HACUMTHIBAIOII[ME OT HECKObKUX
rajJlakTUK /10 MWITHMOHA. [1pe/inonoKuTebHO, 3T CKOIIJIeHUs1 C(POPMUPOBAJIMCh
MOTOMY, UTO TajlaKTUKU TIPUTATUBAIOTCS APYr K JApyry. OfHakKO Mbl MOXKeM
V3MepUTb CKOPOCTb, C KOTOPOM B 3TUX CKOIUVIEHUSIX [BWXKYTCSI OT[e/bHble
rasiakTuku. OKa3bIBaeTCsl, CKODOCTU TaK BbICOKH, UTO CKOTJIEHHUs pa3/ieTe/rCh
Obl, He C/lep>KHBai UX TPAaBUTAL[MOHHOE TIPUTsSDKeHUe. DTO CYUYUTCS, aXke ecu
raJlakTUKA UMEIOT [JOCTaTOYHYH MaccCy, 4ToObl COXPAHUTH CBO 1I€JI0OCTHOCTH
nipu BpaiieHud. OTcroia cefyeT, UTO B CKOIJIEHUSIX TaJaKTHK JI0/DKHA ObITh
JIOTIOJIHUTE/IbHASA, TeMHasl, MaTepusi, KpOMe TOU, UTO Mbl BUUM.

MO>XXHO [JOBOJIBHO [JOCTOBEPHO OLIEHUTh KOJIMYECTBO TEMHOW MaTepUU B TeX
rajlakTUKax W CKOIUIEHHSIX, O KOTOPbIX y HAac eCTb Ompeje/eHHbIe
cBUJeTeNbCTBAa. HO 95Ta oOljeHKa TMO-TpeXXHeMYy COCTaBUT OKOJIO JecsiTh



TIPOLIEHTOB KPUTUUECKOH IJIOTHOCTH, HEOOXOAMMOM ZIijIsT TOTO, UTOOBI 3aCTaBUTh
BceneHHyto CHOBa CaTbCsi. TakuM o60pa3oMm, eCivM OCHOBBLIBAaTbCS Ha
HaOJTIOZIeHUsSIX, MOYKHO YTBepXK/aTh, uTo BceneHHast OyneT pacvpsiTbCs BEUHO.
Eme uyepe3 nsath muummapaoB jeT y ConHIa WCCSIKHET si/iepHOe TOIUIMBO,
ConHile pa3ayetrcs, o0pa3ysi TakK Ha3blBaeMblii KpaCHBIM TWraHT, W TIOTJIOTUT
3emnto U Omkaiiiiive muiaHeThl. [IoTOM OHO mepeiifieT B cocTosiHUe 0esioro
Kap/iMKa JWMaMeTpPOM B HECKOJIBKO ThICSY MW/b. Tak s mpeAcKa3bIBald KOHEI]|
CBeTa, HO OH HaCTynuT elle He cedvac. He pgymaro, yTo Moe TmipezcKa3aHUe
BbI30BeT OOJIBINYIO0 JAernpeccuto Ha (DOHZOBOM pbiHKe. Ha ropu3oHTe BU/HBI
Oosiee HacyiiHble npobnembl. Bo BCsKOM ciyyae, K TOMy BpeMeHH, KOTZa
CosHile  pasfyeTcs, HaM HY)KHO OCBOMTb MCKYCCTBO  MEXX3BE3/IHbIX
Ty TellleCTBUM, eC/IM MBI ellje He YHUUTOXKHUM ceOsi camMH.

[lpuMepHO dYepe3 Mu/IMap/, JieT OOMBIIMHCTBO 3Be3s BO BceseHHOM
cropuT. 3Be3fibl C Maccoii Bpofe Hamlero CosiHII@ CTaHYT Wi OesbIMU
Kap/IMKaMW, WM HEUTPOHHBIMHU 3Be3/laMM, KOTOpbIe eIlle MeHbIlle U TIJIOTHee.
bosee MaccuBHbIe 3Be3/lbl CTAaHYT YEPHBIMU JIbIpaMM, KOTOpbIE ellje MeHbIlle U
VMEIOT Takoe CWIbHOe IpaBUTALMOHHOE [0jle, YTO JaXe CBeT He MOXeT ero
npeozionieTb. OAHAKO 3TH OCTAaTKM OyAayT TO-TIpe)KHEMY BpAIllaThbCs BOKPYT
LeHTpa l'ajlakTWMKM C TepuofOM OKOJIO CTa MW/UIMOHOB JjeT. CTOJKHOBEHUS
MEX/y OCTaTKaM{ BBITOJIKHYT HEKOTOpble W3 HHUX NOpouyb U3 ['ajakTHKWU.
OcranbHble YCTAHOBATCS Ha Oojiee O/M3KUX K ILIEHTPY OpOMTax U B KOHIIe
KOHLIOB cobepyTcsi BMecTe, oOpa3oBaB B lieHTpe ['alakTUKU TUTaHTCKYHO
yepHyt0 ablpy. Uem Obl HM Oblla TeMHass MaTepusi B TajlaKTHKaXx M MX
CKOTIJIEHHUSIX, OHA TOXKe, BUIUMO, YIIaJIeT B 9TH O0JIblive YepHbIe [bIPHI.

CrejoBaTe/IbHO, MOXKHO IPE/IIOI0KUTh, YTO GOMbIIAs 4aCTh MATepHH B
rajakTUKax U UX CKOIUIEHUSIX 3aKOHUMT CBOM MyTh B YePHbIX Ablpax. OfHAKO He
TaK [@aBHO 51 OTKPbLI, UTO YEPHBIE AbIPbI HE TaKue y)K UepHble, KaK UX MPUHSTO
n300pakaTth. [IpUHIMIT Heorlpe/ie/IeHHOCTH B KBaHTOBOM MeXaHHWKE T7IACHUT, UTO
HeJsib3sl TOYHO TIpe/iCKa3aTh U T0JI0XKeHWe YacCTULIbl, U ee CKopocTb. YeM Gosiee
TOYHO OTIpefie/isieTCsl MOJI0KeHre, TeM MeHee TOUHO — CKOPOCTb, U HAaoOOpOT.
Ecm yacTuija HaXo4UTCA B UepHOM JibIpe, ee TOJI0XKeHHe UeTKO Orpeie/ieHO — B
yepHOU Abipe. CiiefioBaTe/IbHO, ee CKOPOCTb TOUHO ONpe/ie/IUTh HeJlb3sl, U, CTaJlo
ObITh, OHa MOXKET OKa3aThCsl BhIIIE CKOPOCTU CBeTa. JTO /laeT el BO3MOXKHOCTh
BLIPBATbCS M3 UepHOU AbIpbl. M Takum 00pa3oM YacTULIbl U W3/TydeHue OyayT
MOTUXOHBKY BbITEKaTb U3 YEPHOU AbIPbI. JlnaMeTp rMraHTCKOW YepHOU JbIPHI B
1eHTpe [lanmakTuku OymeT COCTaB/IATh MWIIHMOHBI MU, CJjiefoBaTebHO,
TI0JIOKEHEe YacTUllbl B TakoW Jpipe Oymer o0sazaTth OOJBINON CTETeHbIO
HeoripesieneHHOCTU. Craso ObITh, Heolpe/e/leHHOCTh CKOpOCTH  Oyzer
HeOOJIbITION, M YaCTHUIle MOHAZ00UTCA OueHb I0/roe BpeMs, YTOObl BLIPBAThLCS



ortysa. Ho B KOHIle KOHIIOB OHa BbIpBETCs. BoJbIIONW YepHOM AbIpe B LiEHTpe
T'anakTUKA MokeT moHazobuthess 10°0 feT, uTo6BI MCHApUTHLCS COBCEM U
TIpeKpaTUTh CBOE CyLlleCTBOBaHWe, — 3TO efAuHMLA C 90 Hy/IAMH, TO eCTb ropaszio
Oonbllle, ueM CpPOK CYII[eCTBOBaHHs HbIHellIHel BceneHHOW, COCTaB/ISIOIIMM
Bcero 1019 ner — egununa ¢ 10 Hynaamu. Tak yto ecnu BeeneHHast cobupaeTcs
pacCIIMpsATHCS BEUHO, y HaC ellle Kydya BpeEMeHH.

Bynyiiiee BeuHO paciimpsitoirieiicsi BceneHHoM OyieT I0BOBHO CKYYHBIM.
Ho Gyzet nu oHa paciMpsiThbCsl BEUHO, ellje HU B KOoeil Mepe He pellleHo. Y Hac
eCTh OrpeJie/IeHHble CBUETENbCTBA, UYTO HMEETCS TMPUMEPHO JIMIIb O/lHA
JecsaTasi OT TVIOTHOCTH, HY)KHOM /11 TOTO, YTOOBI BeesleHHasi cHoBa cxkasach. U
BCe K€ MOTyT ObITb Apyrvie BHbI T€MHOM MaTeprHd, KOTOpble MbI IOKa He
BBISIBUJIA, HO KOTOPbIE€ MOT'YT TOBBICUTh IVIOTHOCTh BcesleHHOU 10 KpUTUYeCKOU
BEJIMUUHBI WIW TIPEBBICUTHL ee. JTa [ONOJHUTE/bHAs TeEMHAsi MaTepusi AO/DKHA
pacrionaratbCsi BHe TallaKTMK W WX CKOIUleHud. VHaue Mbl Obl 3aMeTHM ee
BO3/IEMCTBUE Ha BpallleHWe rajaKTUK WIW UX JIBMKEeHE BHYTPU CKOTLJIEHUM.

C uero ObI HaM TIpe/TIO/IaraTh, UTO MOYKET HAWTHCh JOCTAaTOUHO MaTepuH,
KOTOpasi B KOHI[e KOHIIOB 3aCTaBUT BceneHHYy10 CKUMaThcsi? [ToueMy ObI MpoCTO
He TIOBEpUTh B TO, UeMYy eCTh CBHUJeTe/lbCTBa? IlpvuvHa B TOM, UTO Jake
Hajuuve OJHON [ecsiTOM KpPUTUYECKOM TIUIOTHOCTU TpeOyeT HeBeposiTHO
TI[aTe/TbHOTO OIpe/leJIeHUs Haya/lbHOM TUVIOTHOCTHM M CKOPOCTH paCIIUpPeHUSI.
Ecnu 61 TyIoTHOCTL BeesieHHOM Yepe3 ofiHy cekyHAy mocsie bonbiioro B3peiBa
Obula Ha OfIHY TPWUIMOHHYIO Oosibilie, BceneHHasi ckanach Obl uepe3 /1ecsThb
net. C Apyro#t CTOPOHBI, eC/ii Obl OHAa B TO BpeMsi Obljla Ha TY JKe YaCTh MeHbIIIe,
TO C TeX MOP CyIlleCTBEHHO OMYCTOINIACH Obl.

Kak >ke moyiyunsioch, 4TO Hadya/bHasl IVIOTHOCTh OKa3ajach TaK TIATE/bHO
BbIOpaHa? B03MO)kHO, CyllleCTByeT Kakasi-TO TPHUMHA, TI0 KOTOpou BceseHHast
JIO/DKHA MMeThb TOYHO KPUTUYECKYHO IIJIOTHOCTb. JTOMY MOKHO HaWTH [iBa
o00bsicHeHus1. OIHO — 3TO TaK Ha3blBaeMbIH AHTPOITHBLIM TPUHIUIT; €r0 MOXKHO
niepedpa3uvpoBarh ciaenyromuM obpa3om: BceneHHasi TakoBa, OTOMY 4TO Oyab
OHa Jpyrou, Hac Obl TYT He ObLIO, UTOOLI ee HabmOAaTh. Ves 3akitouaeTcs: B
TOM, YTO MOIJIO OBITh MHOKECTBO BCEJIEHHBIX C pa3HbIMU CyabOamu. U ToIbKO
BCe/IeHHbIe C TIJIOTHOCTbIO, OUeHb OJM3KOH K KPUTHUECKOW, CMOI/IU
MPOCYILeCTBOBaTh [JOCTATOUHO [O/IT0 WU COJep)KaTb [JOCTaTOYHO Marepud [Jis
obOpa3oBaHusi 3Be3/ U TulaHeT. TOMBKO B TaKWUX BCEIEHHBIX MOIJIM TTOSIBUTHCS
pa3yMHble CyI[eCTBa, YTOObI 3aZlaTbCs BOMPOCOM: TIOYEMY 3TO ILJIOTHOCTh
BceneHHoM Tak 6/mM3Ka K KpUuTtuueckou? Eciu 3T0 o0bsicHeHWe, TO HeT CMBIC/IA
roJjiarathb, YTo MaTepud BO BcesieHHOM 0o0sibllie, ueM MbI YKe OOHapy>KHUJIH.
Yrobbl 00Opa3oBa/MCh TalaKTUKA W 3Be3/bl, XBAaTHU/IO Obl W [eCSTON 4YacTu



KPUTHUUYECKOW TUIOTHOCTU. OJ[HAKO MHOTUM He HPaBUTCS aHTPOITHBIM MPUHIIMII,
TIOCKOJIbKY OH, TIOXOXKe, TIpH/IaeT CJIMIIKOM OOJIBIITYI0 Ba)KHOCThH HaIllemy
coOCTBEHHOMY cCylllecTBOBaHUIO. [103TOMy OHM WHCKalid Kakoe-TO Jpyroe
00BsICHEHHE TOMY, [T0YeMY TIJIOTHOCTD JJ0/DKHA ObITh Tak O/1M3Ka K KpUTHYE CKOM.
OTHW TIOWCKW TpUBeNd K Teopud HWHGSIUMM B paHHell Bcenmennout. Wpjes
3aK/Itodajsach B TOM, UTO pa3Mepbl BcesieHHOUM TOCTOSIHHO Y/IBaWBaMCh, Kak
KaK/IbI MecCs1| yABaUBaIOTCS 1IeHbl B CTpaHaX C BBICOKOW MHuIsALMed. OgHaKo
uHbnsus BecenenHol Obta ropa3no ObICTpee U BbIle: pOCT € KO3hdUIMEHTOM
Kak MHHUMYM MUW/UIMAp/i MWIIHApJOB MWUIMAPAOB — Takasi KpPOXOTHas
uHbAIMsA — TipuBen Obl K ToMy, uTo BceneHHasi mofomia 661 0ueHb O/TM3KO K
KPUTHUUYECKOW TIJIOTHOCTH U MMesia Obl TJIOTHOCTb, OMM3KYI0 K KPUTHUECKOU, U
cefiuac. DTO oO3HauaeT, UYTO BceseHHasi, BEPOSITHO, B KOHI|e KOHIIOB OISITh
COXKMETCSI, HO Ha 3TO el TOHaZ00MTCS He HaMHOTO Oosibllle BpeMeHH, UeM Te
TIPUMEPHO TISITHAZaTh MUIJTMAP/OB JIeT, B TeueHHe KOTOPhIX OHA PACIIHPSETCS.

YeM MOXeT OKa3aTbCsl J[IOTIOJIHHATe/bHAsi TeMHasi MaTepusi, eC/Ii TeOpHs
yuHbsAIMK BepHa? [To-BUAMMOMY, OHa OT/TMYAETCS] OT HOPMaJIbHOM MaTepuH, 13
KOTOPOI COCTOSIT 3Be3Zibl W TUIaHeTbl. MBI MOXKEM PaCCUMTaTh KOJIMYECTBO
Pa3/IMUHbIX JIETKUX 3/IEMEHTOB, TPOU3BEAEHHBIX HAa PAHHUX, TOPSUMX 3Tarax
pa3BuTUs BceneHHOW B TiepBble TpU MMHYTHI mocsie bBosbiioro B3pbiBa.
KommyecTBO 3THUX JIETKMX 3/71€MEHTOB 3aBHUCUT OT KOJIMUeCTBA HOPMaJIbHOMN
MaTepud BO BcesieHHOW. Mo)KHO HauepTUTh Tpaduk, rae opauHaTou Oyzner
KOJTMUeCTBO JIETKWUX S7IeMEeHTOB, a abcCIuccoii — KOJMMYeCTBO HOPMaJIbHOM
Matepuu. [lonyuuTcs: xopoiiiee COOTBETCTBHE C Hab/ofaeMbIM CofiepyKaHueM
9JIEMEHTOB, €eC/id TIOJIHOe KOMWYeCTBO HOpMajbHONW Marepud COCTaBUT
MIPUMEPHO JIMIIIb OJHY [IeCATYI0 OT KPUTHUYECKOro KOJIMYecTBa cekyac.
B0O3MO)KHO, 3TM pacueTbl HEBEpPHbI, HO TOT (PaKT, UTO MbI TIOJyUyaeM
Hab/ro/[aeMoe Ccojiep)kaHue 371IeMeHTOB, OUeHb BIleuaTisieT.

Ecimu cyijecTtByeT KpUTHUeCKasi TUIOTHOCTh TE€MHOW MaTepHH, TTIaBHBIM
TIPeTeH/IeHTOM Ha TO, UTOObI OBITH TEMHOM MaTepued, OyayT 0CTaTKU OT paHHUX
9TarioB pa3BuUTHsI BceneHHol. Bo3Mo)KHO, 3TO 3/7eMeHTapHble YacTullbl. ECThb
HECKOJIbKO THIOTeTUUECKMX KaHAWJATOB — YaCTHI[bl, HaJMUle KOTOPBIX MbI
TIpe/iriosiaraeM, HO KOTOpble B JeHCTBUTENHLHOCTH T0Ka He oOHapy»keHbl. Ho
caMbIi MHOTOOOeII[arolii BapUaHT — 3TO YaCTHI[A, O CYyIl[eCTBOBAaHUM KOTOPOMU
eCTb CBUJIeTeNbCTBa, — HeWTpuHO. CUMTa/M0Ch, UYTO OHAa He UMeeT COOCTBEeHHOMU
MacChbl, HO HEKOTOpble He/laBHHe HaO/MIO[eHUsI TI03BOJIUIM TIPeANION0KUTh, UTO
HEeUTPUHO MOXKeT MMeTb MaJjleHbKyI0 Maccy. Ecimu 3To moaTBepautcs u Gymer
HalifleHO ee TpaBU/IbHOe 3HaueHWe, HeUTPUHO obecrieuar AOCTAaTOUHO MacChl,
YTOOBI JOBECTH TUIOTHOCThL BCeieHHOM /0 KpUTUUeCKOTO 3HAUeHUs.

Ipyrasi BO3MOYXHOCTh — UepHbIe AbIPbl. MOXXHO TIPe/ITON0KUTh, UTO PaHHSS



BceneHHast UCTbITa/a Tak Ha3bIBaeMbIl (a30BbIi mepexoy. ITprMeps! $ha3oBoro
repexofia — 3aMep3aHWe W 3akWraHue Bofbl. IIpu  ¢a3oBoM Tiepexoie
TiepBOHAYA/IbHO OHOPOZHAS Cpe/ia, BPOZie BOABI, TIOPOXK/AET aHOMa/IuH, — B
cjlyuae C BOJIOM 3TO KPHUCTA/UIMKU Jib/la WX TY3bIPBKUA Tapa. JTH aHOMa/NU
MOIJIM CKaTbCsl, 00pa30BaB UepHbIe AbIphl. EC/TH Obl UepHbIe AbIPHI OBIIM OUEHB
Masbl, OHA OBl K HACTOSII|EMY BPEMEHHM MCIIapWIHCh BCJECTBHE TMPUHIUIIA
HeoIpe/Ie/IeHHOCTH B KBAHTOBOM MeXaHMKe, KakK ObIIo ormucaHo Bbiiie. Ho eciu
MX Macca Obljia 00/IblIe HECKOIBKUX MH/IZTMOHOB TOHH (Macca ropbl), OHA MOTYT
TIO-TIPE)KHEMY [/Ie-TO JIeTaTh, U X OUEHb TPYIHO OOHAPYKUTh.

EIVHCTBeHHBI CrHOCOO0 OOHAapy)XMTb TEMHYIO MaTepHi0, pPaBHOMEPHO
pacripefie/ieHHyl0 TI0 BcesieHHOW, OCHOBBIBajZicS Obl Ha ee B/IWSHUM Ha
pacimperve BceneHHoi. HacKo/bKO TOPMO3UTCS CKOPOCTh PacCIIMpeHus,
MOYKHO OITpe/ie/IuTh, U3MEPUB CKOPOCTb y/aJeHHsT OT HaC JajJeKUX TrajlaKTHK.
ITesio B TOM, UTO, KOTJ]a CBET OT 3THUX rajakKTHK JOCTUraeT Hac, Mbl HabIOqaem
UX JlaBHee TIpoIrioe. MOXKHO HauepTuTh TIpadUK 3aBUCUMOCTH CKOPOCTH
rajJlakTUK OT MX BHAWMOH SIPKOCTU W BEJHUUMHBI, UTO U SIB/ISETCS MEPOH MX
yAa/IEHHOCTU OT Hac. Pa3Hble IMHUK Ha 3TOM TpadrKe OTHOCATCSA K pa3/IMUHbLIM
TEeMIIaM 3aMeJlJIeHUs] paclidpeHus. V30rHYTbIM rpadUK OTHOCHUTCA KO
BceneHHol, kotopas coxmercs. Ha mepBbldi B3misj, rpauku roBOpsAT O
rpsaayiiemM ckatud. Ho 6ema B ToM, uTo BUUMasi IPKOCTh FalaKTUKH — HE OUE€Hb
XOpOIIIMKM TIOKa3areqb ee yjajieHHOoCTH OT Hac. CyIlnecTByeT He TO/IBKO
3HAUMTE/IbHBIM pPa30poCc B COOCTBEHHOM SIPKOCTH Ta/laKTHK, HO €CTh eIlle H
CBU/IETE/IbCTBA, UTO UX SIPKOCTh U3MEHsIeTCs CO BpeMeHeM. IT0CKO/IbKY MbI He
3HaeM, B KaKOW CTEleHW MOXXeT U3MEHHUThCS SIPKOCTb, Mbl HE MOXKEM CKa3aTh,
KakOB TEeMI 3aMe/JIEHHS: TO JIdA OH JO0CTaTodeH, YTOObl B KOHI|® KOHIIOB
BceneHHast Haua/la CKMMaThCs, TO JIM OHA Oy/IeT pacIMpsaThCSa BeuHo. IIpuiercs
TIOZIO’K/JaTh, TIOKA MBI He pa3paboTaeM yuiiliie Crioco0bl M3MEPEHHsT PACCTOSTHHS
710 TasakTUK. Ho MO)KHO He COMHEBAThCsl, UTO TEMII 3aMe//IeHHsI He TaK BeJIHK,
yTto0OBI BCeneHHasi ckanack B O/pKaMiiiie MUAUTHAPABI JIET.

Hu BeuHOe paciMpeHue, HM C)KaTHe uepe3 CTO MWUIMApJAOB JieT He
SBJITIOTCSI TAKOM Y>K UHTEPECHOM TepcrieKTHBoi. HeT m uero-HuOyap Takoro,
yto cjenano Obl Oyxyinee 6Gomee wuHTepecHbIM? OAHMM W3 HECOMHEHHO
WHTEPeCHBIX MyTel Oblla Obl BO3MOMKHOCTH IIOMACThb B UEPHYIO AbIPY. OTO
JO/DKHa OBITH I0BOIBHO O0JTbINIast YepHast AbIpa, 1o Macce Oosiee UeM B MAUTMOH
pa3 mnpeBbinaromias ConHile. Ho ecTh IIaHC, 4TO B IjeHTpe I'a/llakKTUKH €eCThb
yepHas /IbIpa TaKUX pa3MepoB.

Mbl He 3HaeM TOYHO, YTO TPOMCXOAWT BHYTPH UEPHOH AbIpbl. s
ypaBHeHU OOIel Teopud OTHOCHUTENBHOCTH CYIIECTBYIOT — pPelIeHHs,
TI03BOJISIIOIIUE YIACTh B UEPHYIO JIbIPY W BLIMTH Tie-HUOYAb B IPYTOM MeCTe U3



Genoii abIpbl. benast bipa — 3TO MyIlleHHasi BCIIATh YepHasi Abipa. DTO 00bEeKT, 13
KOTOPOTO MOXXHO BBIWTH, HO B KOTODbIN He/b3sl MOMNacTh. bemnas Apipa Morsia Obl
ObIThb THEe-TO B Jpyroii uactu BcenenHoii. [loxoxe, 3To m#ano Obl Ham
BO3MOYKHOCTbD [I/Is1 OBICTPBIX MeXKraJlaKTUUeCKUX TyTellecTBUi. befa B ToM, UToO
3TU TIYTeIIeCTBUSI MOTYT OKa3aTbCsid C/IUIIKOM ObicTpbiMU. Eciu  ObI
MyTellleCTBHE uepe3 uepHble [bIpbl ObLI0O BO3MOXKHO, TO, TIOXOXKEe, HUUTO He
rioMeiiiasio Obl BaM BepHYThCS Ha3a/ ellle /10 TOro, Kak Bbl OTTyZAa oTObutn. Torga
Bbl MOXXeTe COBepIIUTb UTO-HUOyAb Bpojie yOWiicTBa CBOel Marepu, 4YTO
ToMelllaeT BaM 3aHSATh HAaYa/IbHYIO MO3ULIUIO.

B03MOXXHO, K CYaCThbiO [Jis Halllero BbDKUBaHUSL (M [JI1 )KU3HU HaLlKX
MaTepeii), (hr3nuecKre 3aKOHbI He T03BOJISIFOT TaKUX IMyTellecTBUN BO BpeMEeHHU.
[Toxoxe, CcyileCcTByeT Kakoe-TO ATeHTCTBO 3allUThl XPOHOJIOTUU, He MyCKatolllee
My TellleCTBEHHUKOB B TPOIIJIOe U TeM CaMbIM Jiejiarolijee MUP Oe30MacHbIM [jist
VCTOPUKOB. BOT UTO MOXXeT MpPOM30WTH, eC/U KTO-TO TPOHUKHET B MPOIIIOE:
1oj;, elCTBUEM TPUHIUMIA HEOMpe/e/IeHHOCTU 3TO TIpOM3Be[eT OoJiblloe
KOJIMYECTBO W3/Iy4yeHUs; TIOJyUeHHOe U3JyuyeHue WIA TaK HWCKPUBUT
TIPOCTPAHCTBO-BPeMs, UTO OyJeT HeBO3MO)XHO BepPHYThCSI BO BDEeMEHH, WU
TIPOCTPAHCTBO-BPEeMsI 3aKOHUMTCSI B CHUHTY/ISIPHOCTH Harogobue BosbIoro
B3peiBa unu Bosbinoro Cxkarusi. B mobom ciiyuae Haille Tiporiioe OyzeT
3alUIeH0 OT 3/I0yMbIIUIEHHWKOB. [Mmore3a 0 3allUTe XPOHOJIOTHUH
MO//IeP’KMBAeTCs HEKOTOPbIMY HeJIaBHUMM pacueTaMH, MPOZe/laHHbIMU MHOIO U
apyrumu jitofbmu. Ho JjiydiliiM CBUJIeTENBCTBOM TOTO, UTO MyTEeLIeCTBUS BO
BpeMeHU HeBO3MOXXKHbI U HUKOT/]a He OyIyT BO3MOXKHBI, SIBJISIETCSI TOT (paKT, UTO
K HaM He BTOPraroTCsi Op/[bl TYPUCTOB U3 Oyayliero.

[TogBegemM wuTOr: yueHble BepSAT, UTO Bce/ieHHOM yMpaB/sIOT UeTKUe
3aKOHbI, B TIPUHI[UIIE TIO3BOJISIONIME TIpe/icKa3biBaTh Oyayiiee. Ho [BUKeHUe,
JaHHOe 3aKOHaMM, YacTO XaoTUuHO. M3 »3Toro cjeayet, 4TO MaJeiiliee
V3MeHeHWe Hada/JbHOM CUTyal[ud MOXKET T[PUBECTM K U3MEHEHUI0 B
TOC/IeyIONeM TIOBeJIeHUH, U 3TU M3MeHeHUsi ObICTpo pa3pactatoTcsi. [ToaTomy
Ha MPaKTHKe 3a4acTyr0 MOYKHO TOYHO TIpe/iCKa3aTh OyzyIliee TOJILKO Ha KOPOTKOe
Bpemsi. OpHako TmoBefieHWe BceneHHol B odeHb 0O/bIIOM MaciiTabe
TIpe/ICTaB/IsIeTC MNPOCTBIM K HeXaoTUYHbIM. [l03TOMy MOXKHO TIpe[CKa3aThb,
OyzieT 1 OHA pacIIMPSTHCS BEUHO WX B KOHIEe KOHIIOB HAUHeT CXKUMAThCS. JTO
3aBUCUT OT CerofHsIlIHel M10THOCTU BeenenHol. Ha camoM fienie ee HbIHELIHSIs
TIJIOTHOCTh Ka)KeTCsl OUeHb O/TM3KOUM K KPUTUUECKOMW, KOTopast pa3jessieT CKaTue
U BeuHoe pacuwvpeHue. Ecau  Teopusi uHGAALUMM  BepHa, BceseHHas
JeNCTBUTETbHO HAaXO[UTCS Ha Jyie3BUM OpuTBBL. Tak uTO s, Mpofo/Kas A00pyro
TPA/IUIMI0 OPaKy/IOB 1 TIPOPOKOB CTPaX0BaThCs, Mpe/icka3biBat0 006a BapuaHTa.



14. IncKu He0OUTAEeMOro 0CTPOBA: UHIMePEblo

bu-6u-cu Hayasma TpaHC/IMpOBaTh Tmepefady «/lucku HeobuTaeMoro
ocTtpoBa» B 1942 romy, u 5Ta mporpaMma yCTaHOBW/IA Ha PaJu0 PeKopZ
JonropeyHoctd. K HacrosmieMy BpeMeHM OHa (CTajla 4YeM-TO BpOje
HAaLMOHAJIbHOTO [TOCTOSIHUA. 3a BCe 3TU TOJbl MporpamMma IpHHs/Ia OrPOMHOE
KonuuecTBO roctedi. B Heli Opanu WHTepBBIO Y mMcareseil, apTUCTOB,
MY3bIKAHTOB, KMHOAKTEPOB W KUHOPEKHCCEpPOB, JesTesiel CIOopTa, KOMUKOB,
T0BapoOB, CaZIOBHUKOB, yuWTeJiel, TaHLIOPOB, MOJUTHUKOB, YIEHOB KOPOJIEBCKOU
CeMbH, MYJILTUTIJIMKAaTOPOB — U yueHbIX. [ocTeli (K HUM Bcersia obpaliaamch Kak
K TIOTepIieBLIMM KopabsieKpyliieHre) MpOCWIM BbIOpaTh BOCEMb ayAMo3arcel,
KOTOpble OHU B3Ik Obl C cob6ol, ecmu Obl UM TPUIIVIOCH OCTAaTbCs B
OZIMHOUeCTBe Ha HeoOUTaeMoOM OCTpOBe. VX Takke MPOCW/M Ha3BaTh MpeMeT
POCKOLLIM M KHUTY (MpeAriosnarajoch, UTO COOTBETCTBYIOLWMW PpeJIMTUO3HbIN
TeKCT — bubnus, KopaH — ye ecTb Ha OCTpOBe, TakK >Ke KaK W COUMHEHUS
[Ilekcniupa). Hamuuue cpefcTB BOCIPOW3Be/eHUS CUUTANOCh CaMo CoOoi
pa3yMeroL{UMCSl. Peknamupys MIpOrpamMmy;, 00BIYHO OOBbSIBIISIN:
«[Ipepnonaraercs, 4yTo y Bac eCTb rpaMMO(OH W MHOXKECTBO UITT K HEMY».
CerogHda mpefrnonaraercsi, 4YTo [/ TPOCAYLIWBAaHUS  3aluCced  ecTb
3apsUKaroLUCS OT CoMHeuHoro cseta CD-ruteep.

[Tporpamma BbIxoAuia B 3(UP KaKIyH HeJeNl0, U B XOJe HHTEPBBIO,
MPOJOJ/DKABIINXCS, KaK MPaBUIO, COPOK MHHYT, IIPOUTPBIBAIM 3alMCH 10
BbIOOpY rocTeil. OpHaKo TMpejCTaBleHHOe 37lech WHTepBbi0O €O CTUBEHOM
XOKWHIOM, TpaHcaupoBaslleecs Ha PoxzgectBo B 1992 romy, B BuUIe
VCK/TFOUeHUs TIPO/I0/Kaioch Aosbliie. IHTepBhio Opana Ceio Jloynu.

Cbto: CtuBeH, Oylyur OTpe3aHHBIM OT HOpMa/bHOU (DU3NUEeCKON YKU3HU U
JIUIIIEHHBIM BCEX eCTeCTBEHHBIX CPeJCTB OOIIeHus, Bbl B HEKOTOPOM pojie yKe
3HAKOMBI C 3aK/IF0UeHreM Ha HeoOuTaeMoM ocTpoBe. HacKo/bKO BaM OJJUHOKO OT
3TOro?

CmueeH: §1 He cuuTato cebsi OTpe3aHHbIM OT HOPMAbHOW >KU3HU U He
JyMaro, UTO OKDY)Karolllie MeHsl JIFoAu CKasanu Obl, uTO s OAWHOK. S He
YyBCTBYIO Ce0si MHBA/IU/IOM, s TIPOCTO UeJIOBeK C MOPa)KeHUeM [[BUTaTeTbHbIX
HEWpPOHOB, BpOJe JanbroHWKa. Ilosarato, MOK JKM3Hb He Ha30Bellb
HOPMaJIbHOU, HO B [yXOBHOM CMbICJ/Ie OHAa HOpMaJlbHa.

Cbolo: Tem He MeHee, B OTIMYME OT MHOTMX BBIODOIIIEHHBIX Ha
HeoOuTaeMbIli OCTPOB, BbI yrKe JioKa3aiu cebe, UTO IyXOBHO U MHTEJIIEKTYa/IbHO
CaMOZIOCTAaTOYHbI, UTO y BaC XBaTaeT TeOPUM U BJOXHOBEHUS, UTOObI 3aHSTh



ce0st.

Cmusen: Ilonarato, s OT IPUPOJbI HEMHOI'O UHTPOBEPT, U MOU TPYAHOCTH B
o0I1leHnY 3aCTaBU/IM MeHsI TIo/laraThCsi TOJBKO Ha camoro cebsi. Ho B feTcTBe o
ObUT pasroBOpYMBBLIM. MHe HYXHbI AUCKYCCHHM C JAPYTMMH JrOAbMHU. S
OoOHapy>KW/I, UTO U3JIOKEeHWe Wil ADYyruM MHe oueHb momoraeT. [lake eciu
cobecelHUKM He BBICKA3bIBAKOT HUYEro WHTEPeCHOro, caMa HeoOXOAWMOCTb
OpraHM30BbLIBaTb CBOU MBICJM TaK, UTOObI OHU OBbLTM MOHSITHBI JAPYTUM, YacTO
T0/ICKa3bIBajia MHe HOBBIW ITyThb BIEpe.

Cbio: A Kak ke HacyeT 3MOLIMOHAJ/ILHOTO yaoBieTBopeHusi, CTuBeH? [axke
bnectsiemMy GU3UKY i STOTO HY>XKHbI APYTHE JIFOMIH.

CmugeH: ®u3smkKa — 3TO MpeKpacHO, HO OHA XosiofHa. $1 Obl He BbIHEC
)KU3HU, B KOTOpPOM Obia Obl TObKO ofiHa ¢u3vka. Kak u Bcem /HO[sM, MHe
HY)KHBI TeTI/10, JIF000Bb U TIPUBSI3aHHOCTh. M OMSITh MHE OueHb TI0Be3710, TOpa3/o
Oosiblile, UeM MHOTUM JIDYTUM, CTPaZlalolM TaKUM >Ke HelyroM, — si TIoaydast
Maccy t00BU U Teria. Ml My3bIka TO)Ke MHOTO /ISl MeHsI 3HaUUT.

Cblo: CkaxkuTe, UTO AOCTaB/sieT BaM Ooibliie yI0BOILCTBUS — (DU3MKA WU
My3bIKa?

Cmuseen: [1o/DkeH CKa3aTh, UTO Y[ OBOJILCTBHE, MCIIBITAHHOE MHOIO, KOTZa
YTO-TO TIO/yuasocb B (U3MKe, CUjbHee, ueM TO, KOTOpOe MHe KOrjaa-aubo
AocTaB/s1a My3bika. Ho nonyvyanocs y MeHs JIMIIb HeCKOJIBKO pa3 3a BCIO MO0
Kapbepy, B TO BpeMs Kak [JMCK MOKHO TTIOCTaBUTh KOT/ia YTOAHO.

Cblo: U Kakoil >Ke JUCK Bbl TOCTaBWIA Obl MepBbIM Ha HeoOMUTaeMoM
ocTpoBe?

CmuseeH: «Gloria» IlyneHka. fI BriepBble ycC/bllliaji ee TPOLLIbIM JIETOM B
Acriene, B Konopazio. AcnieH mpekje BCero JIbDKHbIM KypOpT, HO JIETOM TaM
cobuparotcs Gu3mku. Psiom ¢ GusmueckuM 11eHTPOM CTOUT OTPOMHBIN 11aTep,
re MNpPOXOAUT My3blKa/ibHbIM (ecTuBaib. [loka BBl cugvre, uCCieys, 4TO
TI0JIyYaeTCsl, KOTJia MCIapsieTCs yepHas [bIpa, CJIBIIIHO, KaK WAYT peneTULUU.
OTO ufeasbHO: TYT COYETAIOTCs JiBa [VIAaBHBIX YJOBOJBCTBUSI — (PU3MKA U
My3bika. Ecu 6b1 Ha HeoOHUTaeMoM OCTpPOBe y MeHsi Obul OHU 00a, MyCTh OBl
MeHSI OTTy/la U He BbI3BO/IsIU. TO eCTh /10 Tex TMop, TOKa s He cesan Obl B
TeopeTUueCcKou (hr3uKe OTKPBLITHE, O KOTOPOM 3ax0TeslIoCh Obl paccka3aTb BCEM.
Iymato, cyTHUKOBasi Tapesika, 6/arofiapst KOTOpOU si MOT' ObI T0O/IyYaTh CTaThbU
1o (pu3MKe, y>Ke He 10 MpaBUjiaM UTPHI.

Chto: BpicTynasi mo pajuo, MOXKHO CKPBITh (r3nueckue fedeKkTbl, HO B
[JAHHOM C/lyyae Mackupyetrcs elle koe-uto. Cemb Jier Ha3zaZ, CTUBeH, Bbl B
TIOJTHOM CMBIC/Ie CJI0Ba ToTepsiiv rofoc. He mMornu Obl Bbl pacckasaTh, UTO Ke
TOI/la C/IyYM/I0Ch?

Cmuseen: B 1985 rony st 6611 B 2KeneBe, B CERN, Ha 060/1b1110M yCKOpUTe/ie



yacturl. $1 cobupasicsi moexaTh OTTyza B batipeiiT, B ['epmaHMio, MocC/yiiaTh
BarHepoBckoe «Kosbiio HubenyHra». Ho 3abosen BocrasieHHeM JIETKUX U JieT B
6onbHMITY. ’KeHeBCKHe BpauM TMOCOBETOBA/IM MOEH >KeHe OTK/IIOUMTH arrapar,
TO/I/Iep>KHUBaBIIIMIA MO0 >KU3Hb. Ho >KeHa He XoTejia U C/IbIaTh 006 3ToM. MeHs
repeBe3id Ha camoJsieTe B 6ombHUIY AnieHOpPyK B KembOpupke, Te XUpypr 1o
uMmeHu Pomkep ['peli mpoBen Tpaxeotomuro. Oriepaniusi criacjia MHE >KU3Hb, HO
rosjoca s JTHLINJICS.

Chbto: Ho K ToMy BpemMeHH Ballla peub U Tak Oblsla oueHb Hepa3bopunBoOM, He
nipaBzia mu? HaBepHoe, fjap peur BCe paBHO MOKUHYJ ObI Bac, fia?

CmueeH: X0Ts1 MOsI peub 1 Ob1a Hepa3bopunBoi, 6/1M3KKe MeHs TTIOHUMAJH.
A Mor npoBOAUTH CEMUHAPhI C TTIEPEBOJJUMKOM U IUKTOBATh HayuyHble cTaTbu. Ho
ToC/Ie orepaliy s HeKOTOpoe BpeMsi ObIa TPOCTO OIycTollleH. 1 4yBCTBOBA,
YTO eC/TM BHOBb He 00peTy roJioc, TO Aa/bliie XKUTh He CTOUT.

Chbto: TToToM oiuH KoMmmbrOTepiIMK u3 KanudopHuu rpouvrtan o BailleMm
COCTOSIHWH Y TIPUC/Ia BaM rosioc. Kak oH paboraet?

Cmuegen: Ero 3Bamu Yoar Yonrtocy. Ero Ttemja okasasack B TOM ke
COCTOSIHWH, UYTO W 51, U OH pa3paboTas KOMITbIOTEPHYIO MPOTpaMMYy, UTOOBI
noMoub e obijatbcs. Kypcop ABuraercst o 3KpaHy M KOTZia OKa3bIBaeTCsl Ha
HY>KHOM CTPOKe MEHIO, Bbl JBW)KEHHEM T0JIOBbI WIM I[J1a3 — a B MOEM CJiyyae
PYKHM — HO)KUMaeTe Ha K/1tod. TakvuM 06pa3oM MOXXHO BbIOMpATh C/I0Ba B HIDKHEM
yacTH 3KpaHa. Korzia Habpas To, 4To XOuelllb CKa3aTh, TEKCT MOYKHO TI0C/IaTh Ha
peuyeBOr CUHTE3aTop W/ COXPAHUTh Ha JIUCKE.

Cbto: Ho 310 fonroe neno.

CmuseeH: [la, nojiroe — NpuMepHO B JIeCSATh pa3 MeJJIeHHee HOPMaJIbHOU
peun. Ho peueBoi CHMHTE3aTop TOBOPUT rOpa3fo OTUeT/IMBee, UeM 51 paHbllle.
bpuTaHUbl Ha3bIBAalOT €ro akieHT aMepUKaHCKWM, a aMepUKaHI[bl —
CKaHJWHABCKUM WM UpJaHACKUM. Ho KakoB Obl OH HM ObUI, MeHsI BcCe
NMOHUMaKT. Mou CTapiive JeTu MPUBLIK/IA K MOEMY eCTeCTBEHHOMY r'0/I0Cy, HO
MK CbIH, KOTOPOMY BO BpeMsl TPaXxeOTOMHH OBbIZIO BCEro IeCThb JIeT, [0
TOTO HUKAK He MOT MeHsl OHSTh. Teneps TpyHOCTeH HeT. [1jisi MeHsI 3TO OUeHb
MHOTO 3HAUMT.

Cblo: DTO Tak)Ke 3HAUYMT, UYTO Bbl MOJKeTe MOMPOCUThL 3apaHee 3anucarb BCe
BOIIPOCHI MHTEPBbIOEPA M 0CTAeTCsI TOJILKO OTBETUTD, Koryla OyJieTe rOTOBbI, TaK?

CmugeH: [ 3anucy JJIMHHBIX TIPOrPaMM BpOZiE 3TOM XOPOIIO WMETh
BOIIPOCHI 3apaHee, uTOObI He TpaTUTh YacaMM MarHUTHYIO JIEHTy BITyCTyio. B
HEKOTOPOM CMBIC/Ie 3TO JlaeT MHe 0oJibIlle BO3MOYKHOCTH it KOHTpossi. Ho Ha
caMOM /[lefie sl TIPeATIOYMTal0 OTBeuaTh Ha BOMPOCHI 6e3 moAroroBku. Tak s
JleJlaro TocJ/ie CeMUHAPOB U MOMY/ISIPHBIX JIEKLIAM.

Coio: Ho, mo Bammm (jioBaM, TakKOM MPOLIECC JaeT BaM BO3MOXXHOCTH



KOHTPOJIS, a 51 3HAK0, KaK 3TO Ba)KHO Mg Bac. Baiia cembs u Jpy3bsd WHOTJA
Ha3bIBAIOT BaC yMIPsSIMbIM 1 CBOEBOJILHBIM. BbI npri3HaeTe cebsi BAHOBHBIM B 9THX
rpexax?

CmueeH: JIo60ro 3ApaBOMBIC/IAIIETO Ye/IOBEKA HWHOTZAA  Ha3bIBalOT
ynpssMbiM. 1 ObI CKa3al, UTO s CKOpee peluTe/bHbI. He Oyab s 10BOBHO
pelmTebHbIM, MeHsI ObI ceiuac 3/1ech He ObLIO.

Chbio: Bl Bceryia ObIM TaKUM?

CmugeH: §1 TIpOCTO X04y HMETb Ty ’Ke€ CTeleHb KOHTDOJS Haj, CBOEeu
JKA3HBIO, UTO U BCe OCTabHble. C/IUIIIKOM Y4acTO >KU3HbIO UHBA/IU/A YIIPABJISIIOT
npyruve. Hu ofivH 3/10pOBbIi Ue/loBeK He TIPUMHPUJICS Obl C ITUM.

Cnbto: [laBauTe TOC/IylIaeM Balll BTOPOU JIUCK.

CmueeH: Konuepr pis BuonoHuyenu bpamca. 3DTo Obinl  TiepBbIi
JIOITOMTPAIOLIUM IUCK, KOTOpbIK s Kynui. [Ipousonwno 3to B 1957 ropy, Korza
3arnrcy Ha 33 060poTa B MUHYTY B BpUTaHWM TOMBKO UTO MOSIBUIMCL. MoM oTel]
CUMTas TIOKYIIKY ITpOMTpbiBaTesist 6e3pacCyaHbIM TPAaH)KUPCTBOM, HO s yOeaus
€ro, UTO CaM CMOT'y COOpaTh MIPOUTPLIBaTe/b U3 KYTJIEHHBIX T10 JlellleBKe uacTel.
Kak HOpKIMpIly, 3TOT JOBOJ, TOKa3ajics eMmy ybeautenbHbIM. $1 BCTaBUI
BEPTYIIIKY W YCWIUTE/b B KOPITyC OT CTaporo rpamMMocdoHa Ha 78 060poToB.
Ecyi 661 OH COXpaHUJ/ICS, TO celiuac mpezcTaBisii ObI OO0 1[eHHOCTb.

Korza s coopyaun 3TOT MPOUWTphIBAaTe b, MOHAA00M/IOCH UTO-TO, UTOOBI
KpPyTUTh Ha HeM. O[WH WIKOJBbHBIM TOBapulll nOpemioxun KoHuepT /s
BHOJIOHYe/ M bpamca, MOTOMy UTO HM y KOO M3 MOMX JIpy3€el TakOW 3alviCHh He
ob10. TToMHIO, TUIAaCTUHKA CTOW/IA TPW/LIATh TISITh IMWIIKHTOB, TI0 TeM
BpeMeHaM Oovibliiie JieHbI'M, 0co0eHHO Ayia MeHs. C TeX IMop I1jeHbl Ha 3aIicu
BBIPOCJ/IM, HO B JIEMICTBUTEILHOCTU OHU Celuyac ropas/o AelleBJie.

Korga s BriepBble yC/bllIajg 3Ty 3aluCh B Mara3uHe, MHE ee 3ByYaHHUe
M0Ka3a/I0Ch CTPAHHBIM U He OUeHb ITOHPABU/IOCh, HO 51 YYBCTBOBAJI, UTO JO/DKEH
ee 1oxBa/iuTb. OHAKO C roflaMy OHA CTajsa JJid MeHs OYeHb MHOTO 3HAuWTh.
MHe 6bI XOT€/I0Ch TIPOUTPATh ee Me/IJIEHHYO TIePBYIO UaCTh.

Cbto: OvH cTapbld pyr Balllel CeMbd CKa3as, YTO BO BpeMeHa Balllero
JIeTCTBa OHa ObUIa (IUTHUPYIO) «OUeHb UHTE/JIEKTYa/IbHOM, OUeHb YMHOM M OUeHb
SKCLIeHTpUYHOW». OrnsigpiBasgCb B MpPOILLIOe, CYUTaeTe JM Bbl 3Ty
XapaKTepUCTUKY BEPHOM?

CmueeH: $I He MOry cCKa3aTb, HACKOMbKO MOsI CeMbsi Oblia
WHTE/UIeKTyalbHOM, HO MbI OTIpeJie/IeHHO He CUMUTA/IA Ce0sl IKCIeHTPUUHBIMH.
Opnako o mepkam CeHT-OnbaHca Mbl, HaBePHOe, TAKUMH MOIJIM TTOKa3aThCs.
Koria MbI >Ku/i Tam, 3T0 ObUIO BecbMa 0/1arouMHHOE MeCTO.

Chbto: Baiil orely 6b11 CTieI[HaIMCTOM 110 TPOIMUECKUM 00/Ie3HAM?

CmueeH: Mo oTel| TIPOBOAWI HCCeNOBaHUS B 00/IaCTH TPOIHAYECKOU



MeauiuHbl. OH [OBOJILHO 4YacTO e34ul B AQpPUKY UCIBbITHIBaTE HOBBIE
Triperaparsl.

Cblo: 3HauuT, Oosiblliee BIMsSIHYE HA BaC OKasasa Ballla MaTh, a €CJIU Tak, TO
KaK Bbl OXapaKTepu3yeTe 3TO B/IUsSHUE?

Cmuseen: Her, 51 Ob1 cKka3as, uTo OoJiblllee B/IMsIHUE OKa3aa Ha MeHs orel]. 5
Opan mpumep c Hero. [TockonbKy OH ObLT HCCeqoBarenieM, s CUMTal, UTO
HayuyHble WCC/IeZIOBaHUSI — 3TO OCHOBHOE 3aHsIThe B3pOC/bIX. EnuMHCTBeHHOE
pa3nuuue ObIO B TOM, UTO MeHS He MPUBJIeKa/Id MeIUlIMHA U OUO0JIOTHs, TIOTOMY
YTO OHM He Ka3a/MCh MHe TOYHBIMHU HayKamMH. XOTe/loCh uero-to 0Oosiee
dbyHIamMeHTaNbLHOTO, U S BbIOpas /st cebsi GU3KKY.

Cblo: Ballla MaTh CUMTaeT, UTO y BaC BcerAa ObLIO, KaK OHA BbIpa3wsach,
«CUJIbHOE UyBCTBO uyza». «f BUJena, 4To ero TIHeT K 3Be3/jaM», — CKa3asa OHa.
Bbl noMHUTE 3TO?

Cmuseen: [IoMHIO, Kak-TO MO3[JHO HOYBKO §1 Tpuexan Jomou u3 JIoH[oHa.
Torga B Lie/iIX 3KOHOMMM CBeT Ha Y/MLaX B IMOJHOYb BbIK/IoUand. U g yBuzen
HOuHOe He0O, KaKUM He BHUJIeJl ero HUKOTZA paHblle, — ¢ Mieunbim [lyTem
noriepek. Ha Moem HeoOuTaeMoM oCTpoBe He OyzeT ynuuHbIxX (hoHapel, Tak uTo
s1 CMOT'y XOPOLIO BUZIETh 3BE€3/bl.

Cblo: OueBUJHO, BbI OB OflapeHHBIM pe0eHKOM, BbI YaCTO COTIePHUYAIU
B IOMAIIHUX UTPax C Ballleld CeCTPOM, HO B LIKOJIe Bbl MOIVIM OUeHb OTCTaBaTh, U
Bac 3TO BOBCe He 3a00Tu/I0, BepHO?

CmueeH: Tak ObIZIO B MOW TI€pPBBIM TOf B CeHT-0/0aHCCKOM mikose. Ho
[IOJDKeH CKa3aTb, I yUYWICd B OUeHb OJapeHHOM KJjacCe M Ha 3K3aMeHax
TIpOsIB/Isi/l cebsi yiyullie, ueM B TIOBCeHEeBHOU pabore. fI He COMHEeBasCs, UTO
MOTYy YUUThCSI OUeHb XOPOIIIO, a OTCTaBas TOJILKO U3-3a TlouepKa U BooOiIie u3-3a
HeaKKypaTHOCTH.

Cbto: 3anucb HoMep TpU?

CmueeH: Ha mnocnennem kypce B Okcdopge s mpouen pomaH Osgoca
Xakcm «KoHTpanyHKT». B poMaHe OnUChIBatOTCS TPUALAThbIe FOAbI U JelCTBYeT
MHOKeCTBO TlepCOHa)Kel. BOJTBIIIMHCTBO U3 HUX BLIMBIIILIEHHbIE, HO OfIUH, Oosee
Yye/I0BeYHbIM, HECOMHEHHO KOTMMpPYyeT caMOro Xakcjiu. DTOT MepCcoHak yOrBaeT
nunepa OpuTaHCKUX (almcToB — o0pa3, HapucoBaHHBIM ¢ c3pa OcBanbia
Mocnu. TToTom oH coo0i11iaeT MapTvy 0 CBOEM MOCTYTIKe U CTaBUT MJIACTUHKY CO
CrpyHHbIM KBapTeToM berxoBeHa, cou. 132. A B cepejudHe TpeTbed 4acTU
TIOJIXOJUT Ha CTYK K /IBEPU — U €r0 YOMBarOT (allivCThlI.

Boo0I11ie-T0 3TO HUKYABIIIHbI pOMaH, HO XakKCIM OueHb TPaBUJILHO
BbIOpan My3bIKy. Ec/ii Obl s 3Ha/, YTO Ha MOW OCTPOB Ha/IBUTAeTCs I[yHaMH, si
ObI MOCTaBU/I TPETHIO YaCTh ITOTO KBapTeTa.

Coio: Bwl moexamu B Oxkcdopg, B HOHUBepcUTU-KOIEOK, H3yuyaTh



MaTeMaTuKy U (u3uKy. Tam Bbl TPYIUIUCh HaJ, CBOMMHU pacueTaMy B CpelHeM
yac B ZieHb. Ho, Kak st unTasa, Bbl C YI0BOJBCTBUEM 3aHUMA/UCh rpebreid, muam
TIMBO U YCTPaUBaJIM BCSIKWE IITYTKU HaJ| TIOApMU. B ueMm ke 6b110 fiesio? Tlouemy
BbI He yTpYyXKzanu cebst pabotoii?

CmueeH: Bbin KoHel| MATUECATBIX, U OOJBIIMHCTBO MOJIOJEXU YTPaTUIO
W/TIO3UM HacueT TakK Ha3biBaeMoro uctebmuinmenTta. Kaszanoce, ot Oymyiiero
Heuero >karb, KpoMe u300umusi U eije Oosbiiero nu3o06unus. KoHcepBaTopsl
TOMIBKO UTO BBIUTPAM TPeTbU BbIOOPHI MOAPS/ 110, 103yHroM «Eille HUKOTA He
ObUI0 Tak Xopoiio». MHe U OOMBIIMHCTBY MOMX COBPEMEHHUKOB >KW3Hb
Ka3a/laCh CKYYHOM.

Cbio: TeM He MeHee Bbl YMYZPSUIUCh 38 HECKOJIBKO YacOB pellaTrh 3a/au,
KOTOpble Ballli TOBapuIlid He MOIVIM pelnTh HegensMu. Cyasa 1o UX
BbICKA3bIBaHHSAM, OHM TMOHMMAaJM, UTO y BaC UCKJIIOUUTE/IbHbIM TajaHT. A Bbl
3Ha/IM O CBOeM TaJlaHTe, KaK BaM KaKeTcsi?

CmueeH: Kypc ¢usuku B Okcdopzie B TO Bpemsi ObLT ZI0 CMEIITHOTO JIETKUM.
Ero Mo)xHo ObUIO TIPOUMTH, He CiyIlasi JieKlUi, a TIPOCTO Tocellasi OfIvH-/Ba
cemuHapa B Hezlento. He TpebGoBanoch 3aroMuHaTh MHOTO (akToOB, a TaK —
HEeCKOJIKO (hOpMY/I.

Cbto: Ho B Okcdopae — He Tak u? — Bbl BIIEPBble 3aMeTWIH, UTO BalllH
DYKU U HOTH JieJIal0T He COBCEM TO, UTO BbI OT HUX XOTUTe. Kak Bbl 00BSCHSM
3T0 cebe B TO BpeMsi?

Cmuseen: Cka3arb 10 rpasje, [epBoe, YTo g 3aMeTW/I, 3TO TO, YTO 51 He MOTy
rpecTy Kak Hy>XHO. [I0oTOM s ymasn C JIeCTHHUIbI B CTYJeHUeCKOM OOIIeXUTHH.
[Tocsie 3TOrO $ TOIIEN K Bpauy, TaK Kak UCIYTasCs, YTO, MOXeT ObITh, TOBPeU
MO3[, HO OH He HallleJl HUUero CTPALlIHOrO M BeJiesl JIMIIb MeHblle MUTh MUBA.
[Tocne BbinyckHbIX 3k3amMeHOB B Okcdopze s Ha sero noexan B Upan. Ilo
BO3BpallleHWHU s UyBCTBOBa/ cebsi oueHb OcC/abeBIlIMM, HO AyMas, YTO 3TO OT
CUJIBHOT'O PaCcCTPOKCTBA XKeJlyJjKa, KOTOpOe TaM IepeHec.

Chbto: U Kora ke Bbl BCe-TaKu CAa/MCh, IPU3HAB, UTO Y BaC elCTBUTEIbHO
YTO-TO Cepbe3HOe, U el 00paTUThCS K Bpauy?

CmueeH: {1 6611 Torma B Kem6pumke 1 Ha PoxkzecTBo 1oexas JoMoi. 3uma
1962/63 ropa Obia oueHb XOMOAHOW. Mama yroBopuia MeHsi cxoquTh B CeHT-
OnbaHce Ha 03€pO TMOKAaTaTbCsl Ha KOHbKaX, XOTs 51 U 3HaJl, YTO He BIIOJIHE TOTOB
K 3TOMy. 51 yman u Bctan ¢ 6obiiuM TpyAoM. Mama ToHsijia, YTO CO MHOM UTO-
TO He TaK, ¥ OTBeJla MeHS K HallleMy CeMelHOMY Bpauy.

Cbio: Tlotom Tpu Hepienu B 6osibHULEe. Y BaM COOOIIUIN O CAMOM XYZIIeM?

CmuseeH: D10 Oblsa 6onpHUIIA BapTc B JIoH/OHe, TTOTOMY UTO TaMm paboTtasn
Mot orel]. 51 TIposnie)kan ABe He/leau Ha 00C/ielOBaHWM, HO MHe He CKa3aju, B
yeM [Iei0, a TOJBKO COOOIIW/IN, UTO 3TO He pacCesiHHbIA CKIepo3 W UTO MOM



cyuyad HeTunuuyeH. MHe He CKasa/ld, YTO MeHS XX/eT, HO Sl JOra/iblBajsiCs, 4ToO
JleJia TJIOXH, U paccripalivBaTh He XOTes0Ch.

Cbi0: B KOHIJe KOHLIOB BaM BCe-TaKW CKa3aji, YTO JXUTb OCTa/l0Ch Tapy JieT.
HaBaiite, CTUBeH, Ha 5TOM MeCTe CJejaeM TIlay3dy M TMOC/IyLlIaeM Bally
YeTBepTYIO 3alucCh.

CmueeH: «Banbkupusi», [JelicTBhue TiepBoe. JTo Obula Japyras
Jlo/irourparoliias IjlaCTUHKa, rae 1morT Menbxuop U JlemaH. IlepBoHauasnbHO,
elile /10 BOIHBI, OHa Oblsia 3arvcaHa Ha 78 000pOTOB, a MOTOM, B IIeCTU/ECATHIX,
ee repeHec/y Ha foarourparoiyro. ITocie toro kak B 1963-mM mMHe mocraBuim
JIMarHOo3 «HeMpoMOTOpHOe 3abosieBaHue», s oOpatwics K BarHepy — oH
COOTBETCTBOBA/l MOeMy MpPAuHOMY, ariOKaJMUITAYeCKOMY COCTOsSHUIO ayxa. K
HECYaCTbl0, MO peueBOM CHUHTEe3aTOp He OueHb XOpoiio o00pa3oBaH W
TIPOM3HOCUT «BarHep», cMsiruasi mepBbIi COTMIacHbIN. MHe MpuUIIoch HabpaTh
«Vargner», uTo6bI 3By4asio TIPUMePHO Tak, Kak Hazjol24,

YeThipe orepsl LKKIa «Kosblio HUOeTyHra» — 3TO Bejidyaiiiliee TBOpeHUe
Barnepa. B 1964 rogy s xomun Ha Hux B bavipente, B ['epmanuu, ¢ Moeu
cectpou ®umunmnon. B 1o Bpemsi 51 3Han «Kombijo» mioxo, u «Banbkupus»,
BTOpasl ornepa TeTpajoruu, Mpou3Be/ia Ha MeHsl OTPOMHOe BIleyarjieHue. JTO
Obula mocraHoBKa Bonbdranra BarHepa, v Ha cijeHe 1japy/a TTOYTU KpOMeITHast
ThMa. OTO WCTOpUSl JiOOBM [IByX Onu3HEI0B, 3UrMYyHJa U 3UIVIUH/BI,
pas/iyueHHbIX B geTcTBe. OHU BCTPETWIUCh CHOBA, KOrza 3UIMYHJ, Halles
ybexxuilie B some XyHAWHTa, My)Ka 3UTMIMHABI U Bpara 3urMmyHza. S BwiOpasn
OTPBIBOK C pacCKa3oM 3UIIMH/bI O ee BBIHY)XX/IeHHOUM cBajnbe ¢ XyHauHTrOM. B
pasrap TOpXeCTB B 3aJ BXOJWUT KAakKOW-TO CTapuk. OpKecTp urpaeTr Temy
Banbxanibl, 0fHy U3 caMbIX BeanuaBbiX B «Kosble», motoMy uto 310 BoTah,
nipeBoAuTe/b O0roB, oTel] 3urMyHza U 3uriuHAbl. OH BOH3aeT Meu B CTBOJ
nepeBa. Meu ripegHa3sHauaeTcss 3UrMmyHy. B KOHIle akTa 3UrMyH/i XBaTaeT Meu,
Y OHU C BO3/1t00/IEHHOM CKPBIBAIOTCS B JIECY.

Cbro: Korga untaems o Bac, CTUBeH, HauMHaeT Ka3aTbCsl, YTO CMEpPTHBII
TIDUTOBOP, OCTAaB/SBIIMM BaM BCero mapy JeT >KU3HW, mpobyauna Bac, eciu
XOTUTE — 3aCTaBUJI COCPeLOTOUMTHCS Ha JKU3HU.

Cmuseen: Ero mepBoe fetlictBue Obiio — femnpeccus. Kaszanock, uto moe
cocTosiHWe ObICTpPO yxyzuiaeTcsi. Kaszamoch, HeT HUKAaKOro CMbICTA YTO-TO
Jenath, paboTaTb Haj, AWcCcepTaldeld, TOCKOJIbKY s He 3Hasl, TIPOXKUBY JIK
JOCTaTOYHO [ijis TOro, YTOObI 3akOHUMTHL ee. Ho moTOM flena cranu
BBITIPaBSAThCS. Pa3Butue Gone3HU 3aMe[/IUIOCh, W s Hauaj TPOJBUTAThCS B
paboTe, B UaCTHOCTU B CBOEM [l0Ka3aTe/bCTBe, uTo BceneHHasi Jo/mkHA Obina
HauarbCs ¢ bomblioro B3peisa.

Cblo: Bbl Jaxke ckazanu B OJHOM WHTEPBBIO, UTO TOJyMasiu, SIKOObI BbI



Tereph cuacT/ivBee, ueM ObUTH 10 60/Ie3HU.

CmuseeH: Tereps s oripefie/IeHHO cuacT/ivBee. PaHbllle )KM3Hb Ka3a/iach MHE
CcKyuHOU. Ho mepcriekTBa ymepeTb paHO 3aCTaBW/a MEHsI MOHSITh, UYTO >KW3Hb
CTOUT TOrO, UYTOOBI XXKUTb. TaK MHOIO MOYKHO C/e/1aTh, KK MOKET C/e/aTh
TaK MHOro! Y MeHsl JelCTBUTE/IbHO eCThb OLIyIlleHHe, UTO, HECMOTPS Ha CBOE
COCTOsIHYe, S1 BHEeC 3HAUMTe/IbHbIM BK/IaJ, B Yeji0oBeueCKre 3HaHUsl. KoHeuHo, MHe
OueHb Be3710, HO JF000M MOYKET Yero-To J0CTUUb, €CJIH TIPUIOKHUT I0CTaTOUYHO
YCUITAM.

Chbio: MoxeTe BBl CKa3aTb, YTO He JOCTHUIIM ObI BCETO 3TOro, eCiau ObI He
Baiiia 60/1e3Hb, — UK 3TO ObIZIO OBl C/TMIIIKOM MPOCTO?

CmueeH: HeT, He Aymaro, UTO Takoe 3a00/ieBaHHe MOXET CTaTh /ISl KOTO-TO
npeumyiijectBoM. Ho [ MeHsI OHO CTajsio MeHbIlled Oefoi, uem [ijisl PyTHX,
TaK KakK He MOMelllasio JlejlaTh TO, YTO S XOTe/l. A XOTeJl s TIOMNbITaTbCsl MOHSTD,
KakK ycTpoeHa BceneHHast.

Cbio: Bammm BJOXHOBUTE/IEM B TOT TE€PUOJ, KOI/la Bbl MbITA/IUCH Y>KUTHCS
CO CBOMM 3abojieBaHHEM, CTajla MOJIOZasi KeHII[MHA 110 uMeHH [[xeliH Yaibin, c
KOTOpOI BbI TO3HAKOMW/IMCh Ha BeuepyuHKe. Bbl moso0unu Apyr Apyra u
TIO)KeHUMCh. Kak ObI Bbl OI|eHW/IM, KaKOH YacTbIO BaIllero ycriexa Bbl 00s13aHbI
xenn?

CmueeH: be3 Hee s Obl He CIIpaBW/ICS, 3TO HeCcOMHeHHO. ITomonBKa C
IkeWH BbITal[W/Ia MeHSI M3 TPSACUHBI YHBIHMSA. A pa3 HaM IIpeACTOosiio
TIO’KEHUTBCSI, MHE HY>KHO OBbIJIO MIOYUHUTh pab0Ty M 3aKOHUMThH AMCCepTalyio.
Haua/l YyCepAHO TPYAUTbCI, W MHe S5TO [IOHPaBW/IOChb. Moe cocCTosiHUE
yXy[IIaaoch, U [I>KeMH caMma yXakvBaja 3a MHOM. Ha TOM 3Tarie HUKTO He
Tipe/ijiaraj HaM TIOMOIITY, @ MbI He MOTJIH ce0e TT03BO/IUTh IIaTUTh 3a YXOf,.

Chbto: U BMecTe Bbl OPOCH/M BLI30OB BpauaM — M He TOJBKO TeM (PaKToM, UTO
TIPOZIO/DKA/IA JKUTh, HO W TeM, 4TO y Bac Obimm getu. B 1967 rogy y Bac
nosiBusicsi Pobept, B 1970-m — JTtocu, a B 1979-m — Tumotu. Hackonbko Obuin
TOTPSICEHBI Bpauu?

CmugeH: PakTuueCKy, Bpay, MNOCTABUBIIIMM MHe JIWAarHo3, ymbul pyku. OH
YyBCTBOBa/l, YTO HHWUYEro He MOXeT Tofenarb. [locie mepBoHaUa/JIbHOTO
JMarHo3a s ero 6osbliie He Bujlen. Ha camoM [iesie MOMM BpauoM CTajl MOM OTel],
MU 3a coBeTaMM 51 oOpamiazncs K Hemy. I[lo ero cioBam, He OBIIO HUKaKUX
CBUJETELCTB TOTO, UTO 00JIe3HB TepeiaeTcs 10 HacaeACTBY. [KeliH ynaBanioch
yXa)KMBaTb 3a MHOUW U JIByMs JeTbMU. To/IbKO Korzia B 1974 rony Mbl yexanau B
KanmudopHuto, HaM TIOHaZl00MIack TTOMOIIL CO CTOPOHBI, — CHauajaa 3TO ObuI
CTY/I€HT, )KUBIIWK BMECTe C HaMU, a IOTOM CH/IEJIKU.

Cblo: Ho Tenieps BbI OoJibIlie He BMecTe C [keliH.

CmuseeH: Tlocie TpaxeOTOMHUYECKOW Orepaliii MHe KPYIVIOCYTOYHO HY’KHa



Obla cuzesnka. OTO BHOCH/IO BCe 66nbmy}o HamnpspKeHHOCTh B Haill Opak. B
KOHIIe KOHIIOB s Tiepeexasl B HOBYIO KBapTHpy B KeMOpumke. Terepb Mbl JKUBeM
paszesibHO.

Cnbto: [laBauTe ellje MoC/IylIaeM My3bIKY.

CmuseeH: «butns3», «Please, Please Me». [locsie Moux yeTbipex ZOBOJIbHO
Cepbe3HbIX TPUBSI3aHHOCTeH XOTe0Ch Obl HEMHOKKO pa3BesATbCs. [yt MeHS U
MHOTHX APYTUX «BUT/I3» TMPUIIIA KaK J0JIF0K/IaHHBIM [TIOTOK CBEXKEro BO3AyXa
Ccpeau 3aTX/I0M M He3[0pOBOW MOM-MY3bIKM. BOCKpeCHbIMU BeuepaMu s 4aCTO
C/TyIIas JYUIIyro ABaALaTKy no «Paauo JIrokcemMOypr».

Cblo: HecMOTps Ha BCe CBa/IUBLIMECS HA Bac rouecty, CTuBeH XOKUHT, — a
s J0/DKHA CreluaJbHO HAllOMHUThb, YTO BBl JIFOKACOBCKMM Tpodeccop
MaTeMaTUKu B KembOpu/pke, Korja-To 3To MecTo 3aHuMan VMcaak HblOTOH, — BBbI
PeIl/Id HalvcaTh TMOIMY/SPHYI0 KHUTY O Bailed pabore. Ilosarato, rpuumHa
BeCbMa IPOCTasi — Bbl HY>KIa/IUCh B JleHbIaX.

CmueeH: XOTs 51 U AyMaj, 4TO MOT Obl TO/MyYUTh CKPOMHYIO CYMMY 3a
TOMNYJ/ISIPHY0 KHWKKY, IVlaBHasi TMpUUYMHA HanvcaHusg «KpaTkou wucTtopumn
BpeMeHW» 3aK/iouajgach B TOM, UTO MHe HpaBWIach 3Ta pabora. §1 ObL1 1107
BIeYaT/IeHWeM OTKPBITHM, C/IeJIaHHBIX 3a MOC/IeIHUE [IBAALATh TATh JIET, U XOTel
pacckasaTbh O HUX JIFoAAM. S ¥ He Tipejrionarasi, YTo MOyYUTCS Tak 340POBO.

Chbto: B camomMm Jiene, oHa mo6uia Bce peKop/Ibl U roraja B KHUTy peKop/ioB
'mHHecca KaK KHUTa, JI0JIbllle BCEeX TTPOZieprKaBIIasiCs B CITMCKe OecTcesiepoB, U
JIep>)XUTCS B 3TOM CIIUCKe [0 cuXx Top. Iloxoxke, HUKTO He 3HaeT, CKOJIbKO
9K3eMIUISIPOB y’Ke TIPOZIaHO BO BCEM MHPe, HO SIBHO Oosibliie [ieCATH MUJITHOHOB.
JTromu ee TIOKYTarOT, HO BOIIPOC B TOM, YMTAKOT JIK OHU ee?

CmuseeH: {1 3Haro, uto bepHap/ JIleBuH poliien auilb 40 ABaALaTh JeBITOU
CTpaHULIbL, HO S TAKXXe 3Har0, YTO OUeHb MHOTMe MPOWIU JAajbliie. Bo BceM Mupe
JIOW TIOAXOAST KO MHe, uTOObI CKa3aTh, KaK MM TIOHpaBW/IaCh MOSI KHMrA.
Bo03MOXKHO, He BCe JJounTalu ee /10 KOHLA, MHOTUe TIOHSJ/IU He BCe IIPOUUTaHHOe,
HO YJIOBUJIM MBICJ/Ib, YTO MBI KUBeM BO BcesieHHOM, yripaB/isieMOM pa3yMHBbIMU
3aKOHaMU, KOTOPbIe MOXKeM OTKPBITb U TTIOHATb.

Cbto: VIMeHHO Balll YepHble AbIPhI 3aXBaTW/IM BooOpakeHHe 0OIjecTBa U
BbI3Ba/Id HOBBI MHTEpeC K KOCMOJIOTHU. Bbl Korjja-HUOyb CMOTpE/NIU BCe 3TU
«3Be3/Hble MyTHU», Te «CMeJIO CTYIAaKT TyAa, KyJja HA OJUH YesIOBeK He CTyral
JIOHbIHE» U T. .7 A eC/ii CMOTpeJIH, TO KaK BaM OHU MTOHPaBU/IHCh?

Cmuseen: [ToapocTKOM 51 uMTaJ MHOTrO HayuHol (aHTacTuku. Ho Teneph s
cam paboTato B 3Toi 00/1aCTH, ¥ B OCHOBHOM HayuHasi (haHTaCTHUKA KaXKeTCsl MHe
HECKOJIbKO TIOBEPXHOCTHOM. Tak Jierko HamucaTb O TUIEepPHIpOCTPaHCTReE,
riepeMeniarolleM UIu MPOBO/SIIEM JIFOAEM, eC/TM BaM He NPUXOAUTCS BKJIHOUATh
€ero B TapMOHHWYHYIO KapTMHy wMwupa. Hacrosimass Hayka ropasgo 6Gosnee



yB/eKaTe/lbHa, I[IOTOMY UTO OHa peasbHa. PaHTaCTbl HUKOrAA U He
TIpe/iriosiaraav HaJiuuusi UepHbIX JIbIP, TIOKa 00 3TOM He 3a/[yManuch yueHbie. Ho
Terepb y HaC eCTb HaJle)KHbIe CBU/IeTe/IbCTBA CYLL[eCTBOBAHUS YEPHBIX JbIP.

Chbto: Y uTO IpOU30MET, eC/M yIajellb B UepHYIO JbIpY?

CmueeH: JIroboi umTaTe/b HaydyHOU (haHTACTUKU 3HAeT, UTO C/IydaeTcs,
ec/iM ynajellb B 4YepHyr Ablpy. Bbl mpeBpatuTech B cnarertd. Ho urto
VHTEepeCHee — YepHble [bIpbl He COBeplleHHO uepHble. OHM MOCTOSIHHO
VICITyCKAIOT YaCTHULbI U U3/TyueHre. JTO 3aCTaB/sieT UX MOCTeNeHHO WCHapAThCs,
HO UTO B pe3y/bTare NMPOUCXOJUT C YepHOM AbIPOU U ee COAep>XUMBIM, TakK U
HEeM3BeCTHO. DTO yB/eKaTebHasi 00/1aCTh UCC/e/JOBaHUM, HO HayyHble (JaHTACThI
ellje He YXBaTH/IMCh 3a Hee.

Cbto: W 53TO ymoMmsiHyTOe BaMU H3/yYyeHHe KOHEYHO JKe Ha3Baju
y3nyyeHveM XOKWHra. YepHble [AbIpbl OTKPBIIM He Bbl, XOTSl Bbl MPOABUHYJIA
3HaHWe O HHUX, [l0Ka3aB, YTO OHU He COBCeM uepHble. OIHAKO 3TO OTKPBITHE
3aCTaBWJ/I0 BaC OCHOBAaTe/IbHO 3a/lyMaThbCsl O TIPOUCXOXKJeHrnH BceeHHOM, He Tak
m?

CmuegeH: Cxkatve 3Be3lbl U 00pa3oBaHMe UepHOW [bIDhl BO MHOTMX
OTHOLLIEHHAX HallOMUHaeT paciivpeHue BcesleHHOW, MyllleHHOe BCIATh. 3Be3/bl
COKMMAaKTCSI U3 COCTOSHMSI C [JOBOJIBHO HU3KOM IJIOTHOCTBIO B COCTOSIHUE C
OUYeHb BBICOKOW IIJIOTHOCTHIO, a BcesleHHasi pacluvpsieTcst U3 COCTOSIHUSA C OYeHb
BBICOKOM TIJIOTHOCTBIO K COCTOSIHUIO C MeHbLIeH MI0THOCTBI0. TyT eCTh BaKHOe
pas/iMuure: Mbl HAXOAUMCSI BHE UePHOU JbIpbl, HO BHYTpU BcenenHou. OpHako u
Ta U [jpyrasi XapaKTepU3yrTCs TelJIOBbIM U3/TyUeHHEM.

Cblo: Bbl roBopute, OyATO Tak UM HEW3BECTHO, UTO K€ B KOHIle KOHIIOB
TIPOMCXOAUT C UepHOU AbIpod U ee cofepkuMbIM. Ho s gymana, uto Obl HU
TIPOUCXO/W/I0, TEOPETUUYECKHU B KOHLIe KOHLIOB BCe WCUe3HYBIee B UePHOU JbIpe,
B TOM YMCJIe U aCTPOHABT, BePHETCs B BU/le U3/TyueHrs] XOKHHTa.

CmueeH: JDHeprusi MacCbl aCTPOHaBTa BepHETCSl U3/lyueHWeM K3 UepHOMU
AbIpbl. HOo cam acTpoHaBT WM Ja)ke 4acCTHULbl, U3 KOTOPBIX OH COCTOSJI, He
BepHYTCsA. Tak uTo BOMPOC B TOM, UTO C HUMU MNpour3orgeT. OHU YHUUTOXKATCS
WM TIeperayT B JPYrYyH0 BCesleHHYH0? BoT 310 MHe u He TepnuTcs y3Hatb. Ho
caM 1 [IPbITaTh B UEPHYIO [bIPY He IJIaHUPYIO.

Cbio: CTuBeH, Bbl paboTaere Mo UHTyUIMU? To eCTh NMPUXOAUTE K TEOPUH,
KOTOpasi BAM HPAaBUTCS U MPUBJIEKaeT Bac, a [IOTOM MbITaeTeCh J0Ka3aTh ee? Vu
KaK y4YeHOMY BaM BCerjla NpPUXOJUTCS TIPOK/IaZAbIBaTh JIOTUYECKUM MyThb K
3aK/IFOUEeHUIO, Y BbI He TIbITaeTeCh 3apaHee yrajarb pe3ysibTar?

CmugeH: $1 B oueHb OOJBIIION CTeNeHU T0JlaralOCh HAa WHTYULWRO. $1
TIBITAOCh YyraZaTh pe3y/bTaT, HO II0TOM MPUXOAUTCS ero JokasbiBatb. Ha faHHOM
Tarie si JOBOJbHO YacTO OOHapy’>KWBaro, UTO MOW JIOTaJIKU He COOTBETCTBYHOT



WCTUHe, WK, KaK B JAHHOM Cy4ae, 0OHapy’>KHMBal0 HeUTO Takoe, O UeM HUKOT/a
He nyMas. Tak, crapasCh [OKa3aTb HeUuTO Jpyroe, sl MpUIle/] K BbIBOAY, UTO
yepHble [bIPbl He COBCEM UepHbIe.

Cnbio: E1je 0 My3bIKe.

CmugeH: OgHUM U3 MOUX JIFOOMMBIX KOMIIO3UTOPOB Bcerja 6bi1 Morjapr.
OH Hanmca/nm HeBepOATHO MHOro. B 3ToM rogy Ha MOW OSATHUAECATBIA [€Hb
POX/IeHUs MHe TIO[japU/u TIoJHOe cobpaHue ero counHeHuii Ha CD — Oosiee
[IByXCOT 4acOB MY3bIKU. {1 BCe ellle MpOK/IaJpIBat0 MyTb yepe3 HUX. OAuH U3
BeJIMUalIlnX LIefileBpOB — ero PekBueM. MouapT ymep, He 3aBepLIWB €ro, u
PekBuem fomucanu ero y4eHUKH IO OCTaB/ieHHbIM MoljapToM (parmeHTam.
[lepBass uacTh, KOTOPYH MbI coOupaeMcsi TpOC/ylliaTh, — eJUHCTBEHHas,
TIOJIHOCTBIO HalKMCaHHasl v IPOOPKeCTPOBaHHasi caMuM MoriapTom.

Cbto: OueHb ynpoljasi Bally TeOpUro (HaZerCh, Bbl IPOCTUTE MEHS 3a 3TO,
CTrBeH), MOJKHO CKa3aTb, YTO paHbllle Bbl BEPU/IH, HACKOIBKO s TIOHMMAK0, B
CylLleCTBOBaHHME MOMEHTAa COTBOPEHUS MHpa, B TaK Ha3biBaeMbld boJibloi
B3peiB, HO Oonbilie He Bepute. Bbl cunTaeTe, uTo He ObLIO Hadyasna U He Oyzer
KOHIIa, uTo BceneHHass camopocratouHa. O3HadaeT /oM 3TO, uTO He OBbUIO
HHKaKOIr'0 aKTa TBOPEeHUS U, CjlefloBaTe/ibHO, A1t bora He ocraeTcst mecrta?

CmueeH: [a, Bbl CJIMILIKOM YHOPOCTWIWA. I TO-TIpEXXHEMY Bepro, UTO
BceneHHasi uMeeT Hayasio B peajsibHOM BpeMeHU — Bosbioint B3peiB. Ho ecthb
[PYrol BHUJ, BPpEMEHH — MHHMO€ BpeMsl, HarpaB/leHHOe MeprHeHAUKY/ISPHO K
peasbHOMY, 1 BO MHUMOM BpeMeHU BceneHHasi He UMeeT HM Hauasla, HA KOHILa.
OTO O3HayaeT, UTO OHA MOIJIa BO3HUKHYTbH MO 3aKoHaM (Pu3uku. Kto-To MoxkeT
CKa3aTh, uTo bor Besien BcesieHHOM ABUraThCsi HEKUM TIPOM3BO/IBHBIM 00pa3om,
HeJJOCTYMHBbIM HallleMy [OHMMaHui. HO 5TO cBUJeTe/NbCTBYyeT He O
CyIIeCTBOBaHMK WM OTCYTCTBUM bora, a jviib o ToM, 4to ¥ Hero He Obuio
BbIOOpA.

Cblo: Ho ecnu Bo3MOXKHO, uTo bora HeT, Kak >ke Bbl 0OBSICHUTE SIB/I€HUS,
JieXkalliye 3a rnpefiesiaMu HayKu, — TF000Bb U Bepy, TO, UTO JIFOAU UMeJTU U UMEIOT
B cebe, — Jja 1 Ballle COOCTBEHHOE BIOXHOBEHUE TOXe?

CmueeH: JIto60Bb, Bepa U MOpa/ib OTHOCSATCS K Jpyroii o06/acTv 3HaHUM.
Bbl He MoOKeTe BBIBECTH UejioBeyeCKHe TMOCTYNKU U3 (Pu3nuyeckux 3akoHOB. Ho
MOYKHO HaZlesiTbCsl, UTO JIOTMYEeCKHe 3aK/I0UeHUs, KOTOphle fealoT (pusuka u
MaTreMaTHKa, IprBeJyT YesloBeKa K HDaBCTBEHHOMY TOBeJIeHUIO.

Cbio: Tlo-Moemy, MHOTHE CUMTAIOT, UTO Bbl (hakKTHUeCcKu obxoautech Oe3
bora. Tak BbI oTpuLiaeTe 310?

CmuegeH: Mou TpyJbl TOKa3aau TONbKO, UTO He HY)KHO TOBODUTb, OyATO
MyTb BO3HUKHOBeHUs BceneHHOU Obl1 MuHBIM Kampus3oMm bora. Ho Bompoc
OCTaeTCs: MoYeMy OHa MOTPYAU/Iach BO3HUKHYTh? EC/iIM XOTHUTe, OTBETOM Ha



3TOT BOTIPOC MOXKeT ObITh BMeIllaTeibcTBO bora.

Chbto: [laBaiiTe MOCTaBUM 3allviCb HOMep CeMb.

Cmuseen: §1 ouenb mobmto ornepy. CHavasa s rofymas, He BbIOpaTh v BCe
BOCeMb JIMCKOB C oriepamMu, ot Iiroka u Morjapra, BKtodass Barnepa, 1o Bepau
v [lyyunau. Ho nog koHer 51 ype3an ux 10 AByX. B repByto ouepepb 3TO J0O/DKeH
Ob11 OBITH Baruep, a BTOpPBIM 51 B KOHI[e KOHI[OB BbIOpas [Tyuyunau. « TypaHgor»
HaMHOIO MPeBOCXOJUT BCe OCTa/ibHble ero Onepbl, U OIATh Ke, OH yMep, He
3aKOHUMB ee. BbIOpaHHBI MHOIO OTPLIBOK — paccka3 TypaHIOT O TOM, Kak B
[OpeBHeM KuTtae mpuHLjecCy MOXUTWIA U YBe3/IM MOHIOJbl. B oTMeCTKy 3a 3TO
TypaHzoT cobupaeTcs 3a/1aTh TTOKJIOHHUKAM, TIPOCSIIUM ee PyKH, TPU BOMPOCa,
a eC/I Te He CMOT'YT OTBETUTh, UX XK/eT Ka3Hb.

Cbto: Uto a5t Bac 3HauMT PoxziecTBO?

CmuegeH: OHO HEMHOTO HarlOMUHAeT aMepuKaHCKul [leHb GmarofapeHus —
BpeMsi, KOr/la TIPUHATO OBITh C CceMbell U GrarofiapuTh 3a MPOIIeAIINi rof,. JTO
TakXe BpeMsl IOCMOTpPeTb BIepeJ Ha TPSAAYLIMU rOf, CUMBOJIOM KOTOPOrO M
SIBJISIETCSL POXKJ€HHe MJIaJleHLla B SICIIsX.

Cblo: A C marepuasMCTUUeCKOM TOUKM 3peHUs, KaKux Obl MO/apKOB BbI
nioripocuu? Wiy Temepp Bbl TaKOM COCTOSITE/IbHBIM Ue/IOBEK, UTO y Bac BCE
eCTh?

Cmueen: $ mipeamouuTaro cropripusbl. Ecam  mpocuils — 4ero-to
orpefie/IeHHOTO, TO He [laelllb JapuTeat0 CBOOOABI U  BO3MOXKHOCTH
BOCTIO/Tb30BaThCsl CBOMM BoOOpakeHHeM. Ho s HUUero He MMer0 TMPOTUB, eC/H
CTaHeT W3BeCTHO, UTo 51 0005Kato 110K/ Ia/iHbIe Tprodesu.

Cnbto: Tloka uro, CTUBeH, Bbl TIPOKW/IM Ha TPUALIATH JIeT JOJIblIe, YeM Bam
rpe/icKa3sblBa/id. Y BacC eCThb JIeTH, XOTS ¥ FOBOPWJ/IM, YTO UX Yy BaC HUKOrZAA He
OyzeT; Bbl Hamucanu OecTcesiep, Bbl Te€pPeBEpHYIM B TOJOBaxX MpeXHUe
Tipe/iCTaB/eHusl O MPOCTPAaHCTBe M BpeMeHU. UTO elle BbI [JIaHUpYyeTe CZearhb
[l0 TOrO, KaK MOKHHeTe 3Ty IJIaHeTy?

CmuseeH: Bce 3T0 0Ka3asoch BO3MOXHBIM JIUIIL O/1aro/iapsi Be3eHUI0: MHe
TI0BE3J10, YTO 51 [MOYUYX/1 OTPOMHYIO TIOMOLLb. S pasi TOMy, UTO MHe y>Ke y/1a/10Ch,
HO XO0Tes OBl cZiesiaTh Topa3no Oosbiile, mpexae ueM yiay. He 6yay roBopuTh o
CBOeM /IMUHOW >KU3HM, a B HaykKe s XOTeq Obl y3HaTh, Kak 0OBEJUHUTH
rpPaBUTALIMI0 C KBAHTOBOW MEXaHUKOW W [PYTMMM MPUPOJHBIMUA cuiamu. B
YaCTHOCTH, f1 XO4y Yy3HAaTb, UTO IMPOMCXOJUT C UEpPHOM [bIPOM, KOIja OHa
VCIIapsieTcs.

Chbto: U Tenepb nocsiefHsAsS 3arvch.

CmuegeH: Bam npuzieTcs TIpOM3HECTU ee Ha3BaHUe 3a MeHs. Mou peueBou
CUHTE3aTop — aMepHKaHell ¥ BO (paHI[y3CKOM HU OymM-OyM. ITa 3ammch — IeCHs
Omut IMnad «Je ne regrette rien»22l. Kak pa3s, uTo6bl mogBecT UTOT MO



JKU3HMU.

Cblo: A Teniepb, CTHBeH, eCii Obl BbI MOIVIM B3SITh U3 9TUX BOCHMMU 3aruceit
JIUILITL OfIHY, Kakasi ObI 3TO OKa3anach?

Cmuseen: [JomxHo ObITh, PekBuem Morjapta. I Mor Obl ciyIiath ero, moka
He cs1yT OaTapeliki B MoeM Iijieepe.

Cblo: A kuura? Pasymeetcsi, cobpanue counHenuit lllekcrivipa u bubnus
JKIYT Bac.

CmueeH: [Iymato, 51 B3 Ob1 «Muaaamapu» Jbkopmpka ODimvora. Kaxkercs,
KTO-TO CKa3asa — BO3MOXKHO, Buppxkunusi Bynd, — 4to 310 KHUra /151 B3pOC/IbIX.
He yBepeH, UTO 51 J0CTaTOYHO B3POC/IbIM, HO B3si/1 ObI ee J/1sl POOBI.

Cblo: A tipegMeT POCKOLLU?

Cmuegen: $1 mompoiily 6Oonbilioi 3arac kpeMm-Optorne. [Insi MeHsI 3TO
OJIMLIETBOPEHHE POCKOLLIN.

Cbto: 3HAuUUT, He 1110KOJa/[Hble TProde/nd — BMeCTO HUX COMUZHBIN 3arac
kpem-0ptosie. [Joktop CTrBeH XOKUHT, 00JIbIIIOe BaM Cacu00 3a BO3MOXKHOCTh
MPOCAyIlaTh Ballll JAWCKU HeobOWTaeMOro OCTPOBa M CYACT/IMBOTO BaMm
Poxnectsa!

CmuseeH: Criacubo, uTo BbIOpasu MeHs. JKenaro BaM BCEM CUaCT/IMBOTO
PoxzectBa ¢ mMoero HeobuTaeMoro ocCTpoBa. [lepKy mapu, y MeHsl TIOrofa
nyullie, 4yem y Bac.

notes




CHocKH




OTO W CJleAylolllee 3CCe OCHOBaHbl Ha [OK/aZe, KOTOPbIM s cZesaal B
MexyHapoHOM 00l1ijecTBe HEMpOMOTOpPHBIX 3abosieBaHuii B lLliopuxe B
centsiope 1987 1.; oHU JOMOMHEHBI MaTepvasiaMW, HalMCAHHBIMHA B aBIYCTe

1991 r



Hmeetcs B Buay koposb AkoB I Ctroapt (1566—1625), ipy KOTOpOM ObLI
ory0/IMKOBaH repeBoi bbby Ha aHIIUHACKUM SI3bIK. — [Tep.



Tak Ha3biBasicsi JoKnaZ XokuHra Ha KoHpepeHMn bBpurtaHckoii
accolyaluu o HelpoMOTOpHBIM 3a00/ieBaHUsIM, MPOXO/vBIlel B bupmuHreme
B OKTsi0pe 1987 T.



Po6oT u3 feTckoii Tenernepenaun. — Ilep.




Moknan, caenanHeli B OBbemo, VcraHusi, MpH TOJyYeHUH TIPeMUHN
Konkop/; B okTsiope 1989 r. (riepepabotan).



6

[TepBoHaua/sbHO 3TO 3cce ObIIO omyOnmkoBaHo B 1988 T. Kak craThs B
«npenenneHT». «Kparkasi WCTOpUST BpEMEHW» OCTaBajlaCb B  CIIHACKE
bectcesiepoB «Hb}O—ﬁOpK Taiimc» 53 Heziend; B BenmkoO6putanuu (10 JaHHBIM
Ha c¢deBpamb 1993 1) oHa mpozepkanack B crucke OectcemiepoB «CaHau
Tavimc» 205 Henenb (Ha 184-10 Hepento Bouwia B KHury pekopaoB I'mHHecca 3a
HauOoJIbIIIee YKC/IO TIOSIBIIEHUH B CrMCKe). [TepeBezieHa Ha TPUALATh TPH S3bIKA.



xedbdppu Apuep (p. 1940) — aHIIMMCKUN mNuMcaTeNb U TIOJUTUYECKUU
JiesiTelib, aBTOp MHOTUX OecTcesiepoB. — Ilep.



8

Anrnmuiickoe Ha3BaHue «The Ascent of Man» MOXHO mepeBeCTH Takxke
«BocxoxzeHue My>KUuHbD». — Ilep.



9

K arpesto 1993 r. B CIIIA oo 40-e u3maHue B TBep/oi 061okKe U 19-e
— B MSITKOM, a B Benvkobputanuu — 39-e B TBep/joii 00I0XKKe.



10

B 2005 r. Bemwia kHura C. XokuHra (mpu ywactuu JI. MnoguHoBa)
«Kpatuatitias uctopuss BpeMeHW» (Ha PYCCKOM si3bike OMyO/JMKOBaHa B
n3narenbcTBe «AMdopa» B 2006 1.). — Peo.



11

[TepBoHaua/nbHO OBLJIO MPOUMTAHO KakK JIOK/Iaj cTyaeHTaM Ketic-Komiemka B
mae 1992 1.



12

Ad hoc (1am.) — gnst panHoro ciyyvasi. — Ilep.




13

B 1980 r., 29 ampesnsi, MHe NPUCBOWIU 3BaHWe Tpodeccopa MaTeMaTUKU
MOKacoBCcKoi Kadenpel Kembpupkckoro yHuBepcuTeTa. OTO 3CCe, MO0
VHAyTypaLMOHHYI0 peub, TIpoues 3a MeHs OJMH U3 MOUX CTY/JeHTOB.



14

dakTruecku vactuilbl W u 7Z Habmogamuchk B jaboparopuu CERN B
Kenee B 1983 r.,, u B 1984 1. apyras HobeneBckast ipemust Obijia MPUCYXK/IeHa
Kapsio Py66ua u CumoHy BaH fep Mepy, KOTOpble DPYKOBOAWIN TPYIIIOH,
czenaBllel 3T0 OTKpbITHE. A XO(T 3Ty NPeMHUI0 YIyCTUIL.



15

B [1aHHOM C/lyyae y Hac TPHHATO TOBOPUTb O «TEOPHSIX OOJIBIIIOrO
o0beHeHus». — Peo.



16

Teopuu cyreprpaBUTalid TIPeJCTAB/ISIOTCS €IUHCTBEHHBIMU TEeOPUSIMU
YacTUI] CO CBOMCTBAaMM a), 6) U B), HO C TeX IOpP, KaK 3TO ObLIO HamMcaHO,
TOSIBUJICS OTPOMHBIM MHTEPEC K TaK Ha3blBaeMbIM TE€OPHSIM CyNepCcTpyH. B Hux
OCHOBHBIM OOBEKTOM SIBJISIIOTCS He TOUeUHbIe YaCTHIbI, a MPOTSHKEHHbIE
00BEeKTbI BpOJle Ma/IeHbKUX TieTellb WM CTPyH. Wess CcOCTOMT B TOM, UTO
YaCTULIbl TOJIbKO Ka)KyTCSl HAM YaCTUI[aMW, a B JIEUCTBUTEBHOCTU SIBJISIFOTCS
KoJIe0aHUSIMU TIeTeNlb. OTH TEeOPUM CYIIePCTPYH Ha HHU3KOM SHEpreTHuecKoM
ripejiesie, MIOX0Xe, CBOASATCS K TeEOPUM CyIieprpaBUTallU, HO TIOKA YTO OT HUX He
Ob17I0 OOMBINION TI0/Ib3bl TIPU BBIJIBIKEHUHM 3KCIIepUMEHTA/IbHO MPOBEPSieMbIX
TIpe/TI0/I0’KeHUN.



17

3mech aBTOp [IOMYyCKaeT HETOYHOCTh: CaMO Ha3BaHHe «KpUTHKa UKCTOTrO
pa3ymMa» CBUJETE/NbCTBYeT O TIPSIMO IIPOTHUBOIIOJIO)KHOM, He TOBOPSl YK O
cofiep>XaHUU TpakTara. — Peo.



18

ABTOp HeTOueH: KoJuiarc 3Be3/ B ['ajlakTHKe POMCXOAUT B JIyUIlleM CTyuae
pa3 B HECKOJIBKO [IeCSATKOB JieT. — Peo.



19

Cratbsi, onyosnukoBaHHasi B «CaileHTH(UK AMepuKeH» B siHBape 1977 T.




20

B HacTosilliee Bpemsi 3Ta TUTIOTe3a y)Ke He paccMaTpuBaeTcsi. — Peo.




21

XHWUKOKOBCKas JeKlysi, mpounTaHHas B KanvdopHuiickoM yHUBepcuTeTe B
bepknu B anpesnie 1988 1.



22

Jlekuysi, mpounTaHHas Ha ceMuHape kiyba «Curma» B KeM6pupkckom
yHuBepcuTeTe B aripese 1990 1.



23

[lapBUHOBCKasi JeKIusi, TIpourMTaHHasi B KeMOpU/)KCKOM YHHBepCUTeTe B
sHBape 1991 .



24

Oco6eHHOCTH aHIVIMHCKOTO TIPOM3HOIIIEeHUsT HeMelKor damunuu Wagner. —
Ilep.



25

Je ne regrette rien (¢ppaHy.) — 5 HU 0 ueM He xasneto. — Ilep.
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