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1. Tynukn coBpeMeHHON (PU3UNKMN.

OaHaxabl No Tenesnsopy Habnoaan 3a 6atTanmen MCTOPUKOB NO NOBOAY
BTtopon Muposon BoWHbl. B KakonM-TO MOMEHT BeAyLiMin npousHec gpasy
0 TOM, 4YTOo danbcmdunkKaums B UCTOPUMN BO3MOXHA, MOCKOJIbKY — 3TO He
dun3mka. N BOT 34eCb OAMH U3 UCTOPUKOB BbICKa3asl O4EHb CUJIbHOE CO-
MHEHMe, 4To B pu3nke HeT panbcndpmkaummn. A a Torga nogyman: «OTky-
Aa NCTOPUK MOXET 3HaTb 3T0?» Kakme BO3MOXHble NMpusHaku danbcmdpun-
KaumMm MOXHO YBUAETb CO CTOPOHbI, He obnapas cneumdunyeckmMmm 3Ha-
HUAMN?

S He cyMen Hu4yero npumaymaTtb, KpoMe oaHOro popmMasibHOro MOMeHTa:
CO CTOpPOHbl OYeHb XOpPOLWO 3aMETHO, YTO BO BCEN HAY4YHOW nuTepaType
OCBeLlaeTCcs TO/IbKO 04HA TOYKa 3peHust — Touka 3peHuns (KOTOPYH MOXHO
Ha3BaTb KaHOHWYECKOW) YHMBEPCUTETOB, Hay4HbIX coobuiects, odpuumn-
albHbIX HAY4YHbIX XYpHanoB. HO BeAb CyLECTBYOT U UHble TOUYKMN 3peHns,
N OHU HUKOrAa He NyBNUKYITCS AaHHBIMU XYpPHanaMu. DTN TOUYKKN 3peHUns
Ha3bIBAKOTCS anlbTEPHATUBHOMN (HU3MKON. Ha3zBaHMe SBHO HeydayHoOe, MNo-
CKOJIbKY Y anbTepHaTUBbl, KakK WU Yy Nanku, ABe CTOPOHbI, 1 BO3MOXHa CU-
Tyauus, Korga B NpoLWsIOM KaHOHMYeCKasd Teopus MOXeT caMa CTaTb aslb-
TepHaTUBHOW (pa3Be He 3TO MPOM30LWI0 C resamo... U reoueHTpUYeCcKomn
cuctemMammn). 34ecb NoKa He BAaXXHO, KTO Xe BCe-Taku npas, BAXXHO TO, 4YTO
MHOW TOYKe 3peHnsa HeT Aonycka K nybnukaumsam, a BeAb KaHOHMYecKas
TOYKa 3peHunst OTHIOAb He naeanbHa.

MHTepecHO NoOCMOTpeTb, KakmM obpasoMm oduumanbHasa pusnka pacno-
3HaeT anbTepHaTmBHY0. OKasanocb, 4YTo el paspaboTaHa MeToauKa, no
dopMe HanoMMHawWasas UHCTPYKUUIO ANS CEPXAHTCKOro cocrtaBa MNouv-
UMM, TaM HYXHO BCero Ninb 3HaTb, Kakon BY3 Bbl 3aKoH4YUNK, rae pabo-
TaeTe, KTO BalWl pyKOBOAMUTENb, U YMTaATb NpenslaraeMyto TEOPUID YXKe He
obs3aTenbHO.

Ho, HecMOTps Ha TO, UTO MOM B3rNs4bl, CKOpee, Ha40 CYUTaTb anbTep-

HaTUBHbIMN, TEM HE MEHEE, YNTATb KHUTU aBTOPOB, NpMNAEP>XXUNBAOLWLNXCA
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KaHOHMYECKUX Mo3nummn, uHTepecHo. lMpoumntan kKHury bpamnaHa [puHa
«2neraHTHasa BceneHHas» [1]. B Hen onncaHO MHOXECTBO aHalormm Tem
npoueccaM, KoTopble npomcxoasaT B pusmke. A He 6yay pa3bupaTb BCe U3
HWUX, OCTAHOBMOCb HA OAHOW: aHaNoOrMm TOro, Kak y HeMTpasbHOro npo-
CTpaHCTBA MOXHO Ha BPEMS «3aHSATb» 3HEPruto.

Bbl MOXeTe 3annatuTb 3a 6uneT, NO3BOHUB CerogHsi Be4epoM no Tesne-
¢dOHY M Ha3BaB HOMep CBOero cyeta B 6baHKe, Aaxke ec/im Ha HeM cendac
HeT AeHer, HoO Heo6XxoAMMO A0 3aBTpallHEro yTpa 3TW A€HbIM BHECTU Ha
AaHHbIN c4eT. HoO o4eBMAHO, UYTO Takas cUcTeMa MoxXeT paboTaTb TO/bLKO
B TOM C/lydae, Koraa CyLlecTBYT 6aHKM M CBA3U MeXAy HUMKU, TO eCTb,
CyLLecTBYeT pa3sutasd dmnHaHcoBasa cuctema. Ho Takoe 6b1/10 HEBO3MOXHO
npun OTCYTCTBMM BAHKOB M A0 nosBneHus geHer. Kak e Bce 3TO Ha4YMHa-
Nocb B abCONOTHO HE CTPYKTYpPUPOBAHHOM npocTpaHcTBe? OueBUAHO, YTO
AaHHasa aHanorusa sBnseTcs HaayMaHHOW, Kak 6bl HAaBsI3aHHOW: B HEW HEeT
HWKAKOM aHanormm TeM rnpoueccaMm, KOoTopble U B caMOM Aene Mornu 6bl
npoTtekaTb B npupoae. Ho oanH u3 Beaywmnx GpuU3nMKoB MMUpa CUYMTAET 3TO
aHanoruen.

Boiwe 9 ynotpebun cnoso «danbcndpumkaums». CnoBo 3TO OYEHb CUJIb-
HOE: OHO npeaycMaTpUBAET YMbIWEHHOE WCKa)XXeHune @akToB. YecTHOo
roBops, 9 He BEPIO B TO, YTO HAC YMbIWIEHHO BBOAAT B 3abnyxaeHune, HO
caMma cucTteMa No3HaHus, KoTopas BblpaboTaHa HayKom, HeM3bexXHOo npwu-
BOAMT K hanbcndumnkaumm. I Takoe CyLLeCcTBYET C He3anaMsATHbIX BPEMEH.

OaHa)xAabl pewnn npoBepuTb BbiCKasbiBaHue HOpus HarmbuHa o TOM,
4yTO BeTxmn 3aBeT NoaTuyHee, YyeM HoBbIM. 1 MOMEHTanbHO HATKHYJ/ICS Ha
dpasy «... ayx 6oxunm Hocuncsas Haa Boaown.» [daBanTe BAYMaeMcs B
CMbICNT 3TOU dpa3bl. Hanucanun ee noaAn CTOMb APEBHUE, YTO HE MOrIu
OHW MMETb HU Manenwero NOHATUS O MOEKYNSPHO-KUHETUYECKON TEOpUn
CTPOEHUSA ra3oB, OHW AaXXe O HalIn4yuKu BO3AyXa HE MOIIN UMETb MOHATUS
(ecnn BaM KTO-HMOYAb CKaXeT, YTO BO MHOMMX pennurnax cyectsoBanm

boxxecTBa BO34yxa, TO MOHMMaAWTE 3TU 3asBIEHUSA B TOM KJ/1l0UEe, KOTOPbIN
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BaM CTaHeT o4YeBUAEH HECKONIbKMMUK ppa3amMu nosxe). Hy, BOT cTouTe Bbl,
BOT Baw cobeceaHWK, BOT AOMa M AepeBbsi, HO MeXaAy BaMM U BCEM OC-
TanbHbIM HMU4Yero HeT. lNMNonHasa u abcontoTHada nycrtota. W cBeT n 3BYyK pac-
NPOCTPAHSATCA Yepe3 3Ty nycTtoTy. M o4HO TONbKO Hapylwano 3Ty uae-
a/IbHYI0 «TEOpUIO»: MOYEMY-TO Ha MOpe BO3HWKANAU BOJSHbI, U AepeBbS
HauyMHanNM wenecrteTb NUcTeBon. N Torga ApesHne GU3NKKM NpugyMmann He-
UYTO, «TEMHYIO JHepruto» #1, «ayx 60Xxunmn» (MMeHHO TaknMm u 6b1s10 boxe-
CTBO BO3ayXxa). KctaTtu, 4Tobbl yXXe He BO3BpallaTbCsa K AaHHOM TeMme. OT-
IMYNEM XMBOIO YyesioBeka OT yMmepliero 6b110 To, YTO Y NepBoro rpyaHas
KJieTKa nepmoamnyeckn B3abiManacb U ornagana, a y ymepuwero oHa 6bina
HenoABMXXHON. OTOMY M ObIIO MPUHATO, YTO BHYTPU XXMUBOFO €CTb «AY-
wa» («TeMHas maTtepus» #1), KoTopas OT/eTaeT OT Tesla CO CMepTbio Ye-
noBeKa.

C Tex nop noBesnioCb, AN TOro, YTobbl NOHATb CYyTb SABNEHUS, EMY HYX-
HO AaTb Ha3BaHue. [pu 3TOM Aaxe He HYXHO onpenensitb ero gusnye-
CKMIN MexXaHun3M. [laBante yBuamMM 3TO Ha NpUMepe «NpoOCTPaHCTBa».

3aganTte BOMNpPOC acTpodu3nKy O TOM, YTO TakKoe MPOCTPAHCTBO, MU OH
OTBETUT, UTO 3TO HeKasd CYLHOCTb, KOTOpas MOXET pacCWupsATbCS NO 3a-
KOHY Xabbna. Ha Bonpoc: «lloyemMy?» - OH OTBETUT, YTO NPUYNHOWN TOMY
AeNCTBME TEMHOM 3Heprun. Ho BOT B 4eM ee (PU3NYECKUN MexXaHU3M, OH
He oTBeTUT. OH nNpuBedeT BaM pasfinyHble CBOMCTBA TEMHOW 3HEprum,
CBSIXXET 3TU CBOMCTBA MaTeMaTUUYECKMMU BblpaxXeHusamm mn byaert yrtBep-
XOAaTb, YTO BeCb 3TOT HAbop 3HAHUM N eCTb MNOHUMaHUE @U3NYECKOM
CYLLHOCTM aBneHuns. MMeHHO 3TO, Ha MOM B3rnsa, u saensaetcsa danbcndu-
Kauuemn.

Tenepb 3a4anTe TOT Xe BOMPOC Cneunanmncty no rpaemtaummn. OH oTBe-
TUT, YTO MPOCTPAHCTBO — 3TO Hekas dpu3nyeckasi CYLWHOCTb, KOTopas Mo-
XXET UCKPUBNATLCA B MPUCYTCTBUU (PUBNYECKUX TeN, NpUBEAET METPUKY
NPOCTPaHCTBA, BCNOMHUT O reometpun PumaHa un JlobauyeBCKOro, HO no-

4yeMy U KakuMM 06pa3oM MPOCTPAHCTBO «UCKPUBNSIETCS», OH BaM He oTBe-
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TUT: OH 3TOro0 NMPOCTO He 3HaeT. ONdaTb Mbl UMeeM Aefio C panbcnpukaym-
€M 3HaHUMN.

MO>XHO KOHCTaTUMpOBaTb, YTO MPOCTPAHCTBO SABAAETCA HEKOW (pusnye-
CKOW CYLLUHOCTbIO, YAOBNETBOPSAKOWEN CBONCTBY PacCIMPSATbCAS U UCKPUB-
natbca. lMpaBaa, HENOHATHO, nmoyeMmy. MHe 3TO HanOMMHAEeT aHekaoT.
CnpawwuBatloT: «4YTO Takoe wWecCTb rosioB, CeMb XBOCTOB?» OTBeYaloT:
«lllecturnaBbli CEMUXBOCT!»

OpnHako Ta becnpegenbHasi YBEPEHHOCTb, YTO BCe MpaBWIbHO «B AaT-
CKOM KOpONIeBCTBE», MPOCTO MNopa)aeT. Heyxenn Mbl BCepbe3 peunnu,
YTO HaM YyXe BCe WM3BECTHO, M OCTasoCb /UWb HEMHOMO MOAYUCTUTL pe-
3yNbTaTbl, 3aKpbITb Napy-TPONKy 6enbiX NaTeH? Heyxenu noBTopstolime-
CA KPU3UCbl HAYKM HAac HUYEMY He y4aT, U COOOLLUEeCTBO y4YeHbIX, CTaJKu-
BadACb CO BCe 60/bIMM YMC/IOM MapafoKCcoB, AeNnaeT BuA, YTO UX He 3a-
MeyaeT?

[aBante HayHeM npsMo ¢ bonbworo B3pbiBa. Ero cunMtaoT UCTUHHBIM K
abcontoTHbIM HayasnoM Bcero. Ho 4TO Xe TOoraa B3opBanoch? lMpeanona-
ratoT, UYTO MOCKOJIbKY KBaHTOBAs MeXaHuWKa M3-3a npuHuUuna Heornpene-
NEHHOCTMN He AOMNYyCKaeT CYLeCTBOBaHMUS HyNsa (3Heprum, rnpoCTpaHCTBa),
TO B3opBanachb lnaHkoBckaa syenka (Hanpumep, [2]). Tak roBopsaT npo-
deccrmoHanbl. OHKM Xe yTBepXAarT, UTo A0 B3pbiBa BpeMeHU He cyllecT-
BoBasio (MO-MOEMY, OHM YyXe Hadanam MNoHMMaTb, YTO 4YTO-TO 34eCb He
Tak). Ho, cKoNbKO 6bl KHUI Mbl HXU MOCBATUAM 3TOMY (PUNOCOPCKOMY MO-
HATUIO, ACHO, YTO BpeMsd — 3TO MNpPOAOJIKUTENbHOCTb HEeKOoro npouecca,
namepsiemas nmMbo B paMKax 3TOro npouecca, nmbo Kaknm-nmbo Apyrum
npoueccoM. To ecTb, BpeMeHU 6e3 npouecca He CyLlecTBYeT, 1 npoLuecca
6e3 BpeMeHM ToXe. BOT Takoe B3aMMHOOAHO3HA4yHOe cooTBeTcTBume. Ho
4YTO Takoe B3pbiB? OH Beab He ToSIbKOo «6yM». B3pblB HauYMHAETCs C TOro,
YTO B3pblBYATKA JIEXXUT Ha CKIade M He B3pPbIBAETCS, NMOKa Kakue-To ee
napamMeTpbl HE NPUAYT K KPUTUYECKOMY COCTOSAHWUIO. HO ecnn HeT BpeMe-

HW, TO HET N NpoueccoB, a, 3HAYNUT, B3pbiBHYATKa HE MPUAOET K KPUTUYE-
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CKOMY COCTOSIHUIO. Bonbwown B3pbiB npounsonTtn He mor. Cnepyer npuay-
MblBaTb ApYryl Teoputo. [Mo-BMAMMOMY, €e yXe Hayanum npuayMmbiBaThb,
NOCKOJIbKY 3aroBopuwian o cutyauum po bonbworo B3pbiBa. OaHako U
3[eCb He BCe TaK rnagko. Ha ocHoBaHMM Kaknx coobpaXeHun Mbl Aefaem
HalWKM 3aK/OYEeHUsT He TOJSIbKO O HayasbHOM nepuoae CyLecCTBOBaHUS
BceneHHOMN, HO Aaxe yxoauM B A0B3pbIiBHbLIN nepunon? Kak rosoput Ctu-
BeH XOYKWHI, Ha 3TOT CYeT CYWecCTBYKT MaTeMaTuyecKue ypaBHEHUs, a
NOCKOJ/IbKY HWKTO B HMX MOKa He Hawen owmnbok, TOo, 3HAYUT, OHU npa-
BUJIbHO OMUCLIBAKOT AENCTBUTENbHOCTD.

K coxaneHuto, TpyAHO MNpuU3HaTb AaHHOEe yTBepXAEeHWEe MpaBUSIbHbIM.
YpaBHEHUSA MaTeMaTMKN He BO3HMUKAKT caMm cobon: oHU oTobpaXkatoT He-
Kne pusmyeckme MexaHmsMmbl, KOTOpble Mbl Npeanonaraem. N, ecnun tTakomn
MexXaHWU3M npeanosioXXeH HEBEPHO, TO HMUKAKME YpaBHEHMUS He CracyT Cu-
Tyauuto. Becb Xo4 MaTeMaTUUYECKMUX pacCyXAeHUN MoXeT bbiTb abcontoT-
HO NMpaBW/IbHbIM, HO B B KOHL€ KOHLOB Bbl NOSy4ynTe abcypaHbin pe3yrib-
TaT, KOTOPbIA SIBHO MPOTUBOPEYUT JIOTUKE, MPakKTUKe M 3KCNEePUMEHTY.
Tak 6b1510, HanpuMmep, BO BpeMeHa 24BMHA Xabbna, koraa HeBepHO onpe-
AENnUNN CKOPOCTM passieTaHns ranakTuk.

C MaTteMaTMKOW BO3MOXHa M WHasa cuTyauums, n 3To oTobpasnnocb B
KBaHTOBOW MexaHuke. lNpeacrtaBbTe, YTO Bbl O4EHb 4YACTO NMoAabe3xaeTe K
OAHOMY M TOMY Xe nepekpecTky. MHoraa ans BaCc ropuT KpacHbIWM CBET,
MHOrAa — 3eNeHbl. ECTeCTBEHHO, Yy Bac BO3HMKAET XeflaHWe MNOHSATb, B
KaKOM MpPOLEHTHOM COOTHOLUEHUW HaXoAasaTCcs AAUTeNbHOCTM oboux cur-
HanoB. 3ajaya peLaeTcs 3/1IeMeHTAapHO: CTOUT TOJSIbKO U3MEPUTb 3TU ANN-
TeNbHOCTU CeKyHAoMepoM. Ho y Bac Boobuwe HeT 4yacoB. MOXHO N B 3TO
cny4dyae pewuTb AaHHYK 3agady? KOHeyHO, MOXHO, TO/IbKO ANs 3TOro
HY>XXHO noagbexaTb K MepeKkpecTKy MHOXEeCTBO pa3 M MNpOCTO MOCYUTATb
KOIMYECTBO KPAaCHbIX U 3eNeHblX CUrHanoB cBeTodopa (TOIbKO MOMEHT,
Korga Bbl NpuUbAM3UANCL K CBETO(OpPY, HEe AO/HKEeH 3aBUCEeTb OT KaKuX-

nmbo apyrnx npuymnH). KosiMyecTtBo CMrHanoB OAHOMoO LiBETA, OTHECEHHOE
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K KONIMYEeCTBY CUIHaN0B ApYyroro uBeTa M AacT BaM UCKOMbIA OTBET. YBe-
AMYmMBast YNCNo NoAbE3A0B, Bbl byaeTe YTOUYHATL AaHHOE COOTHOoLWeHMe. B
AanbHeNWeM Bbl MOXeTe WCNOoJ1b30BaTb AaHHOE COOTHOLWIEeHMe BO BCeX
nocneayrwmx MateMaTMyeckmx AencTBusiX, n 3T1o byaet abcontoTHO on-
paBAaHHO M He npuBedeT K owmnbkam. OaHaKo, NpM 3TOM Bbl HUKOrAA He
CMOXeTe onpeaennTb, NoYeMy Xe COOTHOLEHMe ANUTENbHOCTEN MMEHHO
Takoe, KakKuM Bbl €ro HaMepunu: Ans 3Toro y Bac He XBaTUT CBeAeHUMn O
BHYTPEHHEWN CTpPYyKType cBeTodopa. [NpakTuyeckm Bce AEUCTBUSA CO Chy-
YyalHbIMWU Yyncnamu 6yayT aHanoOrM4YHbIMM NO CBOEN cyTu. Ha mon B3rnag,
BCe, YTO NpOUCXOAUT B KBAHTOBOM MexXaHuKe, — 3TO paboTa co cny4aun-
HbIMW Yncnamm. Ho 06 3TOM Mbl MOrOBOPUM HECKOJSIbKO MO3XKeE.

Kctatn, 06 skcnepummeHTe. OObIYHO YyyeHble KAaHOHWMYECKUX B3rnsnos
rOBOPSAT O TOM, «4YTO JIIOAM HE NPEeaACTaBNAT, Ha KaKOM KONM4YeCcTBe 3KC-
NnepuMeHTaNbHbIX Pe3yNbTaToOB 3MXAATCA MOJIOXKEHUSA COBPEMEHHON du-
3UKM>». BbICKa3biBaHME HE COBCEM 3TUYHOE, MOCKOJIbKY MHOrmMe akcrnepu-
MEHTATOpPbl, KOTOPble HE MPUAEPXKMBAKOTCA KAHOHUYECKUX 3HAHWN, MpoO-
BE€MN KaXAbl B OTAENbHOCTU 3@ CBO XM3Hb OOMblLUE 3KCNEPUMEHTOB,
yeM BCe TeOpeTUKN MUpa BMecTe B3daTble. KpoMe Toro, 3aecb siBHO 3abbiTa
dpaza, KOTOPY BbiCKasan Korga-to AnbbeptT DUHLUTENH: «DKCNEPUMEHT
He MOXEeT AO0Ka3aTb MPaBUIbHOCTb TEOPUM: OH MOXET €e TOJIbKO Onpo-
BEPrHyTb>». BO dpa3e 3an0xeH TOT CMbICA, 4YTO 060N SKCNEPUMEHT SB-
NAeTcs AOCTAaTOYHbIM MPU3HAKOM AN TEOPpUU, HO HE HeobxoauMbIM. Teo-
pUs MOXET 06bACHUTb 3KCMNEPUMEHT, HO 3TO HE O3HAYAET, UYTO HE MOXET
ObITb APYron Teopun, KoTopas caenaeT To Xe caMoe. TO eCTb, HYXHO UC-
KaTb TaKyl TEOPUIO, KOTOPAsA CMOXET OO6BbACHUTb BCE 3KCMNEPUMEHTbI, HE
NoACTpanBasiCb KaXAbl pa3 K HOBbIM pe3ynbTaTaM Tak, 4Tobbl TepsaTb
NpWY 3TOM BO3MOXHOCTb OO6BSCHUTbL CTapble pe3ynbTaTthbl. [ToKa C KaHOHU-
YyecKon (pU3NKOW TaKoro He rnoslyvaeTcs.

Ho noBepuM, 4TO B3pbIB NpoOM30OLIES, U HAYHEM OTCUYMUTbIBATb OT HEro

AO0JZIn CEKYH/A, YaCbl U MUJIJTUOHbI J1ET. OI'IYCTVIM MoKa BECb 3TOT 6YﬂbOH C
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npaMaTtepuven, N HauyHeMm paccMmatpumBaTb obpa3oBaHue yactuy. 1o cTaH-
AAapTHOMY (U3NYECKOMY NpeacTaBfeHM0 OHM 06pa3oBbIBASIMCL Mapamum
yacTuua-aHTudacTmua (Hy a Kak nHade obecrneymTb KeM-TO NMPULAYMAHHYIO
3/IEKTPUYECKYI0 HENTPANbHOCTb BCEro cywero?). MNMNo3mTpoH HernTpanusyeT
3/IeKTPOH, @HTUMNPOTOH HeuTpanusyeT MNpoToH. HO BOT Mbl MMeeM [Ba
pa3HbIX BUAa MaTepuKn: 3/1EKTPOHbI U NPOTOHbI, KOTOpble 06pa3oBanncCh B
pa3Hoe BpeMsd. 3a4eM npupoaa caenana ux sapsaabl 0AMHaAKOBbIMU Mo ab-
COMMIOTHOM BennymnmHe? YTobbl NOCTpOUTb aToOM BOAOPOAA MO 3aJaHHOWM
Kem-To MaTpuue? Ecnu npupofa co3gasasa Takue napbl COHTAHHO, a
3aTeM Npou3BOAMIIA eCTeCTBEHHbIN OTOOp, TO Ha 3TO ywJo 6bl ewe 60/b-
Lle BpEMEHN, YeM Npu NocTpoeHmnn 6enKoBOon MoNeKkysbl, a BpeMsa co3na-
HMs oHoM (Mo oueHkaM 6uonoros) 6osblle BpeMeHU cywecTBoBaHUs Bee-
NEeHHON B HEUCYUCTMMOE YUC/O pas.

MHeHMne, 4TO YacTuubl-aHTMYaACTULbl 06pa3oBbiBaNMCb MNapaMu, HOCUT
SABHO MUCTUYECKUIN XapakTep. NHXXeHep, OTBETCTBEHHbIN 3a U3rOoTOBNEHNE
MOEHTUYHbLIX aBTOMObOUbHbLIX cBevyen B [epmaHuun, AnoHumn, CLUA (no-
cTaBbTe cebs Ha ero MecTo), 3HalWMN 3aKOHbl TEXHUKN, HUKOrAa He no-
BEPUT, YTO 3apsabl MPOTOHA U 3NeKTPOHa UAEHTUYHbI C TOYHOCTbIO A0 20
3Haka 6e3 «3TasloHa» MeHbllero ykKasaHHOW BefM4YuHbl. Hannume Takoro
3TaNloHa sBnseTca o06s3aTefibHbIM U €AUHCTBEHHbIM YC/I0BUMEM TaKOoW
MOAEHTUYHOCTU. 3apsabl KBAPKOB HUKOMM 06pa3oM He cnacarT CUTyaumio,
NOCKONbKY 3apsaabl B /3 n 2q/3 HEBEPOATHO AasieKn OT Ha3BaAHHOM Bbllle
undpesl.

Ho neno He Tonbko B 3TOM. C noMowbo 6bICTPbIX 3/IEKTPOHOB YAan10Ch
onpeaennTb pacrnpenesieHne 3apsiga B MPOTOHe M HenTpoHe. Ecnn He
NOAFOHATb pe3y/ibTaTbl 3TUX 3KCMNEPUMEHTOB NOA CYLWECTBYOWME TEOPpUHU,
TO Y pa3HbIX aBTOPOB OHU He OAMHAKOBbI. HEKOTOpble PUCYOT KOJIOKOJ0-
obpa3sHbie PyHKUMKM C NMpoBasioM B LeHTpe (NpuyeM gaxke BesIMYMHbI 3a-
psiAOB HEeoAMHAKOBbl), Apyrue onpegendaiT obnactu, rae HaxoasaTcs

KBapkun (B panbHenwem s nonpobyt HanWTu HeuyTo obuiee BO Bcex pe-
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3ynbTaTtax). Ho cernyac aeno He B 3TOM: 9 He MOHMMAK, O KaKoM pacnpe-
AeNeHUNn HaMMeHbLlEero U3 BO3MOXHbIX 3apsiA0oB MOXET MATKU pedb? Pac-
npepeneHne — 3To onpenesieHne, Kakom MMeHHO 3aps HaxoAuTCS B AaH-
HOM TO4YKEe MNpPOCTpPaHCTBa. HamMmeHee BO3MOXHbIA 3apsan He MOXeET OblTb
pacnpeneneH. Paszee TobKO MUCTUYECKMM 06pa3oM.

Bo3Hukna ewe ogHa npobnema: He 6bINO HUYeEro, n, BAPYr, BO3HMKNA
Macca, koTopas oueHusaeTcs B 10°° kr. BblfI0 NpeanosioXeHo, YTO 3a 3T0
OTBETCTBEHHbI 6030HbI XUrrca (ABNAOTCS NN OHU YEM-TO BHELWIHUM MO OT-
HOLWIEHUIO K B30opBaBLlencs svenke?). Takoe 3asB/eHNEe HYXHO A0Ka3aTb
aKCNepmMeHTanbHO. [na 3Toro noctpoeH bonbwon AApoHHbIN Kosnnaun-
nep, obowepwmnnca yenosevectsy B 15 mnpa. ponnapos. N BoT BCce pu-
3UKMN, KaK UIFPOKKU B pYNETKY, NocTtaBmBluMe Ba-6aHK BCe AEeHbrn, cuaenu
N Xaanu pesynbTtata. B oAHOM M3 MOMEHTOB yaAUBUTENbHO Obl10 Habnto-
AaTb peakunto MGU3MKOB Ha TO, YTO OHW MOCYUTANU 3BYKaMM MPOsSiBNEHUS
yacTuu Xurrca: y4deHble BCerga no MHOry JieT BblAepXuBanau CBOU pe-
3ynbTaThl, YTObbI ewe n euwe pas ybeantcsa B X 4OCTOBEPHOCTU. ITO bbl-
N0 WOy Ans BCeX HecneumanmcToB?

Ho BOT, KaXeTcs, HalInM 4acTuyy, rno SHEPrnm NOXOXYK Ha Ty, KOTO-
pas Morna 6bl 6bITb 6030HOM Xurrca. I Tenepb No CNoOBaM y4YeHbIX cneny-
eT TOJIbKO onpeaesiuTb COOTBETCTBME 3TOM HaWAEHHOW 4acCTulbl CBOMUCT-
BaM fgaHHoro 6030Ha. M Toraa «nocneaHas» todyka B CtaHgapTHOM Mone-
nn éyaeT nocrtaBneHa. He 6yaeT, NOCKONbKY, KakK s yXe roBopusa, AaHHoe
COOTBETCTBUE HE SABNHAETCHA AOKa3aTe/IbCTBOM BEPHOCTU TeOopuwu: cneayet
OAHO3HAYHO YCTAaHOBUTb, YTO HMKAKas MHAs TEOPUSA HE MOXET 06bACHUTD,
KaknM ob6pa3oM BO3HMKIA Macca BO BceneHHoN.

MOXHO NN cuuTaTb, UTO DM3NKa «Hawynana» ob6bLEeAUHUTENbHYIO TeOo-
pUto, CrocobHyo OOBACHUTbL HEe TOJSIbKO 4eTblpe BuAa B3aMMOAENCTBUS
(anekTpoMarHmTHoe, cunbHoe, cnaboe M rpaBUTaUMOHHOE), HO U TEMHbIE
SHEpPrmi N Mmatepuio? A KUCNONb30BaN C/AOBO «Haulynana», MoCKOJIbKY

CtuBeH BanHbepr npeackasbiBaeT pelleHue atom 3agaum B 2050-oM roay,
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a CtnBeH XOYKWHI OTHOCUT MOJIOXUTENbHbLIN pe3ynbTaT aX Ha KoHew, 21-
oro Beka. To eCTb, TO, YTO AenaeTcs cenmyac, ewe O4YeHb Janeko oT 3a-
BepweHnsa, XoTa paboTatT AEeCATKU Tbicad (PU3MKOB, a MaTeMaTuMKa Ha
AecATUNeTnsa onepegusia nx Bo BCeEX HyXAaX. XOTS eCTb MHEeHUe, 4To ocC-
TasnoCb TOJ/IbKO CO34aTb KBAHTOBYHD TEOPWUIO FpaBuTauuun, M BCe BCTAHET
Ha CBOW MecTa.

51 Tak He ayMal. MHe Bce BpeMs XO4YeTCs MOHSATb, CMornu 6bl ApeBHUE
ernnTsiHe, 3Han OHKM O6LLYH0 TEOPUD OTHOCUTENBHOCTU, U306pecTun pblyar?
Bpaa nn. UM He xBaTuno 6bl 3HAHNA PU3NYECKUX MeXaHU3MOB. HaM Toxe
He XBaTaeT (pu3nyeckon Moaenun NpoCcTpaHCTBa ANd Co34aHus obbeanHun-
TenbHOW Teopun. UMeHHO C A.DNHLWITENHA NPEKPATUINCL NOMbITKWN MOUCKa
Takon mozenn (1 3To 6bI10 NPUYMHON ero Heyaaum B MOoCTpPoeHunn obLien
TEOPUN Mons), XOTS BMHOW TOMY ObliM BCe (PU3MKKM (UYTO MHTEpecHo, A0
A.DNHLWTENHa He bbINo PU3NKOB, KOTOpPble COMHEBANNCb 6bl B CYLLECTBO-
BaHUW 3dumpa), KOTopble No4yTu Bcerga nogMeHsuM NoOMcK Moaenw, 3aja-
HMEM HEKMX CBOMNCTB a(upa — TakK Ha3blBaeMbIMU PYHKUMSAMU cpeabl. Ta-
Kasa dopmanmsaums nossosinna A.DUHWTENHY BoobLe oTKkasaTbCs OT du-
3M4eCcKOn MoaeNnn, 3aMeHMB ee MaTeMaTU4YEeCKUMN CBONCTBaMMU.

Ycnexn usnkn orpoMHbl (HET gaxke CMbIC/ia UX nepeyvyncnsaTb), HO BCe
OHW nexaT B obnactn, cnepyrowen 3a OTKPbITbIM COOTBETCTBYHOLWMM 3a-
kKoHoM (LU.Kynona, l.KaBeHauvwa u gpyrux). B Tton obnactm, kotopasd
npejlwecTByeT 3akKoHaM, YycCrnexu Heo4dyeBuAHbl, wWau TaM HabnwagarTcd
NPOTMBOPEYnNd U NapanoKchbl.

Bo3bMeM 06Lyo Teoputo OTHOCUTENIbHOCTU. MN3BECTHbl reomeTpus J1o-
baueBckoro n PuMmaHa, KOTOpble BBOAAT NMOHATUE KPUBU3HbI MPOCTPAHCT-
Ba. JTO MOHATHO MaTeMaTU4YeCKW, HO CYLWEeCTBYET JIM YeslOBEK, KOTOPbIMn
6bl B3A/1CA OO6BACHUTL, YTO 3TO TaKoe C TOYKM 3peHUst PU3nKn, unm pe-
aNbHOW XXWU3HW. AHANOrMM MOXHO NpuaymaTtb Ntobblie: WwaxMmaTHasa AocKa
ABNSAETCA UCKPUBJIEHHOM ANS KOHA (CaM KOHb AyMaeT, 4YTo OH XOAWT Mo

KpaTyanwen npssmMmon SnMHWUK), TMpsa Ha 6aTyTe aenaeT ero noBepXHOCTb
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KPpUBOMN, B UCKPUBMIEHHOW KPUCTA/IJIMYECKON pelleTKe a-4yactuua ABUXKeT-
CS N0 UCKPUBNEHHOW TpaekTopuun [3]. MOXHO MPMUBECTU eLle MHOXECTBO
NpPUMEpPOB, HO BCe OHM ByayT roBOpUTb O TOM, YTO UCKPMBJ/IEHO HE MaTe-
MaTU4YeCcKoe MNPOCTPAHCTBO, @ Hekas cpena, KOTOpyk creayeT Ha3BaTb
dusmnueckon. Tak, MoxeT 6blTb, MCKPUBAEHME MPOCTPAHCTBA MO DWH-
LUTEMHY — 3TO UCKPUBIEHNE TON (PU3NYECKOW cpedbl, KOTOpas 3arosiHAeT
HeKoe rmnoTeTnyeckoe NpPoCTpaHCTBO? Ha3oBeM 3Ty cpely noka dusunye-
CKWUM BakKyyMoMm #1.

YTO Takoe rmnoTeTnyeckoe npocTpaHcTBo? lMonpobyio naTtb onpenene-
Hune. Ecnn Mbl npoBeaeM ABe OPTOroHasibHble OCM Ha MOCKOCTU, UAU TpU
B MPOCTPaHCTBe, TO NOay4YeHHOEe, HAaBepHoe, cleayeT Ha3BaTb rMNoOTeTU-
YECKUM MPOCTPAHCTBOM: SICHO, YTO B HEro 4YTto-TO MOXHO 6bl NOMECTUTb,
HO abCONOTHO HESICHO, KaKOoBbl AO/MKHblI OblTb pa3Mepbl MOMELLAeMoro
npeameTta. B rMnoTeTMyecKkOM MNpOCTPAHCTBE He CyWwecTBYeT pa3MepHOo-
cTten. MateMaTU4yeCcKnMM NpoCTPaHCTBOM MMMNOTETUYECKOE CTaHET, eCfin Mbl
3a4a4AnMM eMy pa3MepHOCTb Mo BCeM 0CsM (Mbl MOXEM 3TO cAefiaTb NPom3-
BOJIbHbIM 06pa3oM, Hanpumep, Hanucas BblpaxeHue y?+x*=1 u Hapuco-
BaB Kpyr Ha rpaduke). A BOT (PU3MYECKNUM MPOCTPAHCTBOM ByaeM Hasbl-
BaTb IMUMOTETUYECKOE MPOCTPAHCTBO, 3arojIHEHHOE HEKOW cpeaomn, Mno-
3BOSIAOWLEN OnpaBaaTb Ty pPa3MepHOCTb, KOTOPYK Mbl Aann 3TOMY Mpo-
CTPaHCTBY.

A Kakasi CBs3b MexAay YynpyruMm, UCKpUBASIOWMMCS N paCLUMPSAOLWLMMCS
MNPOCTPAHCTBOM A.DMHLWITENHA W AENSWMMCS Ha MC-MUHYC BUpTyalb-
Hble YacTuubl MPOCTPaHCTBOM, B KOTOPOM OCYLUECTBASIETCA 3/MeKTpocna-
6oe B3ammopencrteme? Kcrtatu, ecnm NpoOCTPaAHCTBO AENMUTCS Ha ABa Npo-
TUBOMOJIOXHO 3apsiXXeHHbIX BMAa 4YacTuu, OAHU U3 KOTOPbIX UCMNOb3YHOT-
ca ansa [JebaeBCKOM 3KpaHUPOBKM peasibHbiX 3apsaaoB, TO Kyaa AeBatoTcCs
4YacTULbl NPOTUBOMOJIOXHOIO 3Haka? Mo-BMAMMOMY, MPOCTPAHCTBO, B KO-
TOPOM BO3MOXHO «MCYE3HOBEHME» OAHOr0 U3 BMAOB 4YacTUL U ABASETCS

dun3nyecknm BakyyMom #2.
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B. MUPKWNH TEOPUA ABCOJIIOTHOCTH

Bpsa i NpoCTpaHCTBO 3anOJ/IHEHO HECKOJIbKUMWU BUAAMU (PUBUYECKUX
BaKyyMoOB, NposiBAAOWMX cebsi no-pa3HOMY B Ka)AOM KOHKPETHOM Chy-
yae. CubHOEe B3aMMOAENCTBME B OTZIMUME OT ONMUCAHHbIX Bbllle BedeT ce-
649 Kak-To no-ocobeHHoMy. OHO onpegensaeTca obMeHOM n-me3oHaMu. Ko-
raa umtaewb 06bsiCHEHMe AaHHOMY 3 deKkTy B Bukunegnm, To HeckasaH-
HO yAuBnsiewbCca: rpebubl B ABYX siogKax nepebpacbiBatoT Apyr ApYry TO
MELWOK KapToLwKK, To 6yTbUIKYy wWaMnaHckoro (TaM paxe HanucaHo: <A
npeacrtasnsiete cebe, ecnu B nosete byTbiika oTKpoeTcs»). A 6bl N0 3TO-
My MOBOAY MNpUWBEST CaMyl TOYHYIO HAY4HYIO (ppa3y, BbICKa3aHHY OMO-
pUCTOM [.OpUHBbIM: «HenoHATHO, HO 6oapuT!>»

Nmesa 6onblion onbIT Urpbl B raHab0s1, MOry yTBep>XaaTb, YTO He cylle-
CTBYET TpaeKTopuu nonerta v ABMXeHUs (BpalleHus) Mmsida, npu KOTOpPOW
BO3HUKANMWN Obl CU/Ibl MPUTSXKEHUS MexAy NacyllwnMM UIPOKOM M MPUHU-
MalowmnM. ng aToro May gosmkeH obnagatb oTpuuaTesibHbIMKU SHEPIrUen U
UMMyNbCOM. W, XOTA MOHATME OTpuUATENbHOW 3HEpPruu BBEAEHO eLlle
MN.JnpakoM 1 B HacTosiLlee BpeMS LUMPOKO UCMONb3yeTcs B PU3MKe, ecTb
B HEM 4YTO-TO MUCTUYECKOE: BCE BPEMSA XOYeTCs CKa3aTb, YTO OHO MNpOTU-
BOPEYUT NPUHLMIMY PEAKTUBHOIO ABUXEHMUS.

Ko BCceM noctaBieHHbIM BO BBeAEHUWN BOMNpPoOCaM S BEPHYCb B OCHOBHOM
TEeKCTe, HO MO MoBOAY OTPULATENIbHOWM 3HEPrnm yxe 34eCb XOoTenocb 6bl
NPUBECTM Cneaylowyro aHanoruto. lNpeacrasmMm, 4To Mbl pbibbl. Mbl abco-
NIOTHO He YyBCTBYEM BOAY: OHa AN HAaC ABMSETCS HeuTpanbHoW (Hyne-
BOW) cpeaown. Mbl BUAMM KaMeHb, KOTOPbIM B BoAe nagaeT BHU3 (NOHATHE
BEPX M HU3 AJ19 HAC YC/I0BHbI). Mbl rOBOPUM, YTO KaMeHb — 3TO BeLeCTBO
n obnagaeTt NosoXUTENbHOW 3Hepruen. Buamm Mbl Takxe ny3bipek BO34Y-
Xa, KOTOpbIN ABUXETCS BBepX. Mbl Ha3blBaeM ero aHTMBELLECTBOM C OT-
puvuaTenbHON 3Hepruen. Ho 1 BO34AyX, M BOAA, N KaMeHb C No3vuMm Ba-
KyyMa SIBASKOTCSA BELLECTBOM C MOJSIOXUTENbHOW 3Hepruen. ApyrumMn cno-
BaMW, eC/in CMeCTUTb TOYKY OTCYeTa OT NPUBLIYHOM Cpeabl K HEKOMY HYy-

N0, onpeaensieMoMy, Hanpumep, GM3MYECKMM BakyyMoM #3, TO CTaHO-
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B. MUPKWNH TEOPUA ABCOJIIOTHOCTH

BUTCS HEHYXHbIM MOHATME OoTpuuaTenbHOW 3Hepruun. MNMpasaa, BO3HUKAET
ABa Bonpoca. Yem xe onpegensieTcss cunbHoe B3ammoaencrteme? N Kak
COOTHOCUTCS (PU3NYECKUM BaKyyM #3 C ABYMSA npenbliaywmmm?

Ho gaxke ecnum Mbl CBAXEM BCe OMNMCaHHble Bbille NMPOCTPaHCTBA B HEKOe
eAnHoe, TO Y HacC elle OCTaHyTCs ABa HEMOHATHbIX SB/IEHUS: paclmpsto-
Wwaaca BceneHHasa n HapylweHune 3akoHoB Kennepa npu BpalleHnn ranak-
TUK. TO €CTb, HaM HY>XHO byZeT CBECTU MOHATUSA «TEMHbIX>» 3HEPrun n Ma-
Tepun K GU3NYeCcKoMy BakyyMy #4 u #5, n nokasatb UX eQUHCTBO C npe-
Ablaywmmun. Kcrtatu, noyeMmy, HECMOTPSA Ha MHOIMOYMUC/IEHHbIE MOMbITKU 3TO
caenaTtb, TsXxenble 6apuoOHHbIE YacTULbl TEMHOW MaTepUM TakK U He obHa-
py>eHbl, @ BCE MONbITKM NMOAOrHaTb pe3ynbTaTbl K TOMY, YTO TEMHas Ma-
Tepus CyLlecTByeT, BeCbMa HeO4HO3HauYHbl (8 MoCTaparCb 3TO NOKasaTb)?

A pa3Be B NPOCTpaHCTBe 0bulen Teopnun OTHOCUTENBHOCTU NMPOSIBASIOTCS
KBAHTOBO-MeXaHN4yeckme CBOMCTBa 4YacTuu? 34ecb Ha caMOM gene noapa-
3yMeBaloTCs Aaxe ABa Bonpoca. Bo-nepsbix, Habnwaas AUCKPETHbIN Xa-
pakTep noBeAeHUs 4acTul, Mbl HE MOXEM YyTBepXAaTb, UTO 3Ta AUCKPET-
HOCTb MOPOXAAaeTCss HenocpeacCTBEHHO 4acTUuaMm: OHa MOXET MOopoX-
AaTbC AUCKPETHbIMWM CBOWMCTBAMU MPOCTPAHCTBA, B KOTOPOM 3TW YacTuubl
CYLLECTBYIOT. DTO TaK Xe NOHATHO, KaK TO, Y