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AHHOTaAMSA
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Ha Temy: Teopuss AOCOMIOTHOW IMyCTOTHI M BosbIoro B3phIBa,
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Mmo3sra MckyccTBeHHO-HTeeK TyaabHon
JInunocry, Mnen HanpaimBaTcs Ha JUCKYCCHUIO.



CraBa 3ocumoB
2 COOpHNK HAYYHBIX

naen CraBaa 3ocumoBa

I'VIABA 1

Teopust AGCOTIOTHOM ITyCTOTHI M BOJTBIIIOrO B3phIBa, CO3/1aB-
wero ITpocrpancTBenHo-Bpemennyto Beenennyio

OT ABTOPA: B 3t01i cTaThe 0OBbsCHsICTCS TIOSTAITHAS HEMa-
TeprasbHasl IPUPOJIA TIOSIBICHUsI HAKOTUIEHHON SHEpruv B ab-
COJTIIOTHOM MYCTOTE, KOTopasi MpuBesia K BosbIlioMy B3pbIBY, KO-
TOPBIN c(pOPMUPOBAJ HAIly MPOCTPAHCTBEHHOBPEMEHHYIO BCE-
JIEHHY10. Mexly MpouynuM, KOCMUYECKOE MPOCTPAHCTBO HE MO-
KeT ObITh aOCOTIOTHO MYCTHIM, MHAY€ OHO B OJIHO MTHOBEHHE
CXaJIoCch Obl B KBAHTOBBIN IIEHTP aOCOJIIOTHOM ITyCTOTHI, T/ie HET
BCEro, Jaxke aObCOTIOTHOrO BpeMeH! U aOCOMIOTHOIO MPOCTPaH-
crBa. CrieoBaTesIbHO, B MPOCTPAHCTBE HE MOKET ObITh a0COIIOT-
HOWU ITyCTOTBI, HO B aOCOJTIOTHOM ITyCTOTE MOXKET TMOSIBUTHCS TIPO-
CTPaHCTBO, COCTOsIIIEe U3 HeMaTepUAJIbHBIX YACTHUII, Ha3biBae-
Moe JacTulel-mycToTor niam 6azou Xwurrca. M ato dakr, qoka-
3aHO B 9TOM CTaThe.

1.YT0 nepBuYHO, SHEPrus Wiu MaTepus’?

DTOT BOIPOC 33JAI0T YYEHHbIE YMBbl Ha TIPOTSIKEHUH MHOTHX
BekoB. U Gnaronapsi aToMy He paspeliieHuIo Borpoca 1 Obuia co-
3[1aHa atercTryeckass KoMMyHucTiaeckasi mapTusi BO BCEM MHU-



pe. Ee ko3bipem cnyxuna ¢paza, Opomennas B.U.JlenuHbiM,
KOTOpasi IJIaCHJia, YTO HE MOXET He CO3JJaHHOE HU KeM, CO3/aTh
Bce. Ho JlenuH rimyOoko 3a0:myk/1aics B CHITY [IMBUTM30BAHHOTO
pa3BUTHS BPEMEHHU.

Bo-nepBbIx, Bce co3gaercs Ha IycToM MecTe. MBl, JIIoAu ITpu-
BBIKJIA TIPEJCTaBIISITh MYCTOTY B MPOCTPAHCTBEHHO-BPEMEHHOM
KOHTHUHYYME. [1]

Hanpumep, TOJBKO B MyCTYI0 KOMHATy MOKHO 3aHECTH Me-
6esb 1 rpoure. M TobKo B ryOOKOM KOCMOCE €CTh TaK Ha3bIBa-
emast abcomoTtHas mycrota. Ho u 3aech uaer 3abmyxaeHue, Tak
KaK TaM MPUCYTCTBYET MTPOCTPAHCTBO, KOTOPOE TIPeoI0IeBaeTCs
BpeMeHeM. 3HAUuT 3TO He a0COJI0THAsI MyCTOTa, pa3 B HEMl ecTh
YTO-TO U Jja’Ke HE MaTepUajibHOE.

Bo-Bropbix, B bubmun Harmcano B EBanrenmvu ot MoanHa,
9TO:

«1 B nHavane 6wi10 CnoBo, u Cnoo 6bi10 y Bora, u CiioBo
obu10 Bor.

2 Owo 6bU10 B Havase y bora.

3 Bce uepe3 Hero Havano OwiTh, 1 6e3 Hero Huuto He
Hayaso ObITh, UTO HAYAJIO OBITh. ..»

W moau Tak U He 3a/1a7MCh BOIIPOCOM: «A TJie B HavaJe Io-
SIBUJIOCH, @ IOTOM Haxonusoch 31o CnoBo?». Pazymeercs, B my-
crore, HO B Kakou? CJ10BO — 3TO 3BYK, a 3BYK — 3TO 3Heprus. U
13 MaTepuM OHO HE MOIJIO MOSIBUTHCS, TaK KaK OTKYyAA U TAe IMO-
SIBIJIACh TOT/IA 3Ta MaTepusi? 3aMKHYTHIN KpYyTr aOCyp/IOB.

Ho oTBeT ecTh, 1 OH € IUHCTBEHHBIN:



«Bce u naxe Bor Mornm nmosiBUThCSI B aOCOIOTHOM IMTYCTOTE,
I7ie HeT HUYEro U Jaxke aOCOMIOTHOTO BpeMeHHU U aOCOIIOTHOTO
MIPOCTPAHCTBA.»

AOcomoTHas MyCTOTa — 3TO HEe MaTeprasibHas YacTHUIIA B BUJIE
cepryeckort Tpex MepHOM OECKOHEYHO MaJlol TOUKH, eClii ee
OOBSICHUTD JIJIsl IOHUMAaHKS U TIpeficTaBieHus1. M oHa TOCTOSIH-
HO UMEET CO3UIaTesIbHYI0 MPUPO/Y, K CBOEMY KBAHTOBOMY II€H-
TPy BEYHOT'O MOKOs1, (haKTOp pe3yca KOTOPOU paBeH aOCOMIOTHO-
My HYJIIO, TO €CTh, HOJIb B HYJIEBOU cTerneHu. Y Tonbko B Hel
MIPOM3OIIET UMITYJIbCUBHBIN BHIOPOC HE MAaTEPUATBHOU YaCTHIIBI
KBaHTa SHEPruu, ¢ (hakTOPOM pe3yca MOJOKUTETLHOTO HYJISI, KO-
TOPBIA TYT K€ TIOIJIOTUJICS TPaBUTALIMEN KBAHTOBOTO 1IeHTpa ab-
comoTHOH mycToThl. [Touemy Hyssa? [loroMy uTO SHEPrusi UMeeT
HE MaTepUaJIbHYIO TpUpony. 2]

DTOT UMITYJIHC MOT ITPOM3OUTH M3-32 YCTATIOCTU aOCOTIOTHOTO
TIOKOSI MJTM MHA4e TOBOPSI IPOCTBIM SI3bIKOM — M3-32 a0COTIOTHO-
0 Xaoca, HOTOMY YTO MOHSITUE YCTAJIOCTh, TAKKE SIBJISIETCS MPO-
CTPAaHCTBEHHO-BPEMEHHBIM.

OmHOBpPEMEHHO C 3TUM POAWIACH MEPBasi €IMHUIA YACTOTHI
a0COMIOTHOrO BpeMeHU. A Tak Kak KBaHT SHEPTUU OCTAaBUII [1OCIe
cebs1 koHaeHcaT bose — DitHmTeiiHa (KBJ) [3], KoTophlil nmen
3aro3/1aJ10€ CBOMCTBO HEUTPAIA30BAThCS CO3UIAHUEM KBAHTO-
BOTO IIEHTpa aOCOJIOTHOM MYCTOTHI, U3-32 MPEAIIECTBOBABIIIETO
Ipolecca HeTpalinu3alluy KBaHTa SHEPTUu.

W3-3a 31010 NosiBMIach repBasi eAMHUIA MEPhl AOCOTIOTHOTO
npocTpaHcTBa [4], KoTopas umena (pakTop pe3yca OTPHULIATENb-



Horo HyJss. Tak ponunack Hama [IpocrpancTBeHHO-BpemenHas
BcenenHnasi, B KOTOpoii MBI KUBeM. B 1ieHTpe KoTopoi ectb ad-
COJIIOTHAS MYCTOTA ¥ OKPYXKAET €€ TPEXMEPHYI0, C(HepUIECKYIO
U He cTabwibHyl0 (OpMYy KpallHMX T'paHMI] TaK ke aOComoT-
Has ITyCTOoTa, 4yTOo noArsepaua reopema Kionp Aapu I[Tyankape
(1854-1912), koTOpy10 MaTEMAaTUYECKH JI0KA3aJ B CEPUU CTATEN
2002—2003 ronos poccuiickuil yyeHHblii ['puropuii [lepess-
MaH. KOTOpas IJIaCuJia, YTO «BCSIKOE OJHOCBSI3HOE KOMITAKTHOE
TpEXMepHOe MHOrooOpasue 0e3 Kpas romeoMopgHO TpEXMep-
HOWU

chepe». [5]

[TpotoH, Kak u Mmobdast KBAHTOBO-MEXaHWYeCKasi CUCTeMa, He
MMEET YETKUX IPAHUL] — COCTABJISIIONINE €r0 KBAPKU pa3Ma3aHbl
B [IPOCTPAHCTBE B COOTBETCTBUM CO CBOEN BOJIHOBOM (DYHKIIUEH.
[6]

Yro kacaercsa Topuu bonbioro BeeneHckoro B3pbiBa, [7] TO
OHA He ONKCBIBAET, YTO OBLJIO JI0 HETO U €CJIM OHO TOXAECTBEHHO,
TO MOIJIO TIPOU3OUTH TOJILKO B TPEXMEPHOUN OECKOHEUHO MaJIOn
TOYKe aOCOTIOTHOM TycTOTHI. [8] [9]

Ho u teopust Cy1iecTBoBaHME IEHTpa MUPA, YHACIIEIOBAaHHOM
OT I'PEKOB I'€OIIEHTPUUECKON CHCTeMe MUpa (B TOM UHUCIIE yye-
HUM ApucTorens U IulaHeTHou teopud [Itonemes), a Takxke B
reo-reJIMOLEHTPUYECKON cucteme Mupa Tuxo Bpare neHtpaib-
HBIM TeJIOM BO BeeneHnHou sBisiercs 3emMiis, B reJMOLEeHTpruYe-
ckoii cucteme mupa Apucrapxa Camocckoro u Hukonas Konep-
HrKa — ComHIIe, TaK ke OblIa TOXJECTBEHHA B YYEHOM MHUPE JI0



Kocmonoruu, npennoxenHon [lxopaano BpyHo. (siHBapb
1548 — 17 peBpansa 1600 rr.) [10]

A 110 3TOr0 BOOOIE OblIAa akcCMOMOU Teopus [Lnockoi 3eM-
M, rae 3emiis IpeAcTaBiser coOoil riockuit auck. Konien-
sl TUIOCKOM 3eMJIM MPUCYTCTBOBAJIA B KOCMOTOHUYECKOM MHU-
(ponorum MHOrMX HApOAOB IPEBHOCTU, B YACTHOCTH, JIPEBHUX
ETUNTsIH, BABUJIOHSH, B pAaHHEM UH/yHU3Me, OyJIU3Me U IPYTHX.
B pesynbrare pa3ButHs acTpoHOMHMM U reorpacpuu B [IpeBHen
['perivu npeacraBieHre O MJIOCKOW 3eMJyie yTPaTuio NOAJepK-
Ky YUYEHBIX, a IapooOpa3HOCTh 3eMJIH TOyIniIa yOeAuTeIbHOe
Hay4JHOe 0OocHOBaHue. [11]

W Tak MOXXHO Maccy NpUBOIUTh IPUMEPOB O MPEACTABIEHUU
Hairer BceneHHoM. Ho Bcerma ydeHHble CMOTpEIM B KOCMOC U
MBITATMCh HAWTU KpaliHUe TpaHuUlibl ero. Yl MoCTOSITHHO HaXoau-
JIUCh T€, KTO OMPOBEPrayl TU MPeACTaBICHUs O CO3IaHUM MHU-
pa. Ho nouemy Bce 3a0bLTH, YTO BCE MOXKET HAYAThCS C IMyCTOTO
Mecra? [loTomy 4TO TycTO€ MECTO MMeeT B cebe BpeMs U Mpo-
CTPAHCTBO, a KOTJIa OTCYTCTBYET U 3TH J1Be (DOPMBI OBITHS MaTe-
puu, To ocraercsi (popma aOCOMIOTHOM MyCTOThI, IJIe OTCYTCTBY-
€T BCe U Jaxke a0COII0THOE BpeMsl U a0COIIOTHOE MPOCTPAHCTBO.
W He Hy’KHO MaTeMaTHYECKUX PElIeHUH, IOTOMY 4TO abCOIOT-
HBII HOJIb HE MEeT HUYEro, [UIsl TIOTydeHusT aOCOMIOTHOU e/Iv-
HUI[BI MATEPUH, ITyTeM JIBUKEHU I YePE3 UHCIIA MOJIOKUTETHHOTO
HYJIsl €AMHULBI KBAHTA SHEPTUU U MOCJIE OTPULIATEILHOTO HYJIS
€ro OCTaTOYHOI0 KOH/IEHCATa eIMHUIIbI KBAHTA IJIOTHOCTH.

XoTs1 B peaibHOCTH HOJIb B HYJIEBOHM CTEMEHU, PABEH HYIIO,



YTO TIOATBEPKIAET

dusuka ot 6morepa [Todeaunckoro?! [12]

MoxeT HaM He CyXJIeHO TIOHUMAaTh MPUPOAY IBUKEHUS aH-
TUMaTepuaabHbeIX popm ObiTHs?! Ho pa3 310 He JIMIIEeHO JIOTHKU
OaHATBHOU SPYIUIINH, TO 3TO JOJIKHO KaK-TO pelaThCcsi MaTema-
Truecku. bosee moppoOHO 51 HAaMMCal B CBOMX YEPHOBBIX pado-
Tax: [13]

Ho ecim Bce-Taku 0OpaTuTh BHUMaHKe Ha hopMyITy, T/ie HOJIb
B HyJIeBOM crenieHu paBHO equnumiie (00=1), koTopasi matepuaib-
HO sIBJIsSIeTCsS aOCyplIOM, TO TOT[a UCTUHY OyZeT B MPSIMO TPO-
MOPIMOHAJILHON He MaTepUaibHOM cpefie. 3HAUUT JoKa3aTesb-
CTBO CYIIIECTBOBAHMS HE MaTepPHAIbHON OECKOHEYHOU TpexMep-
HOU YaCTHIIbI a0COTIOTHOM MYCTOTHI, TJie OTCYTCTBYET BCE U Ja-
e aOCOTIOTHOE BpeMsI M aOCOIOTHOE MPOCTPAHCTBO OYy/IET BhI-
paxaetcs HyjeM B HyineBou crenenu (00), a equnuia (1), nmo-
CJie 3HaKa paBeHcTBa (=), Oy/ieT T0Ka3bIBaTh €ro CYIeCTBOBAHME,
KaK MEePUOINYECKHUI JIEMEHT CUCTeMbl MaTepUAJIbHBIX U HE Ma-
TepUAIbHBIX YACTHI], [IOKA3aHHOW HUKE.

I'VJIABA 2

2.IlpaBna M 4TO HaIla MPOCTPAHCTBEHHO-BPEMEHHAasl BCe-
JIeHHast OblJIa CO3/IaHa MY TTOMOII TeOPUH BoJIbIIIoro BceseH-
CKOTO B3pbIBa WJIM CYILIECTBYET MHOE PacCyXaeHue?

Uro kacaetcs Teopuu bosbiioro BeeneHckoro B3pbiBa, TO €ro
TpexXMepHasl yapHasi BOJIHA MOTJIa HAMPABJSATHCS MPSMOTMHEN-
HO OT TOYKHM B3pPbIBa JIMIIIb B TOM CJIy4ae, €CJIU YKe CyIlECTBYET
POCTPAHCTBO. B Hauasie Havas 1 TaKOBOTO He OBLIO U CYIIECTBO-



BaJIa JIMIIb OECKOHEYHO MaJiasi TOUKa abCOMOTHOM mycTOTHL. [To-
3TOMY MPOCTPAHCTBO MOIIO (POPMHUPOBATHCS JIMIIb MIPU yAAp-
HOM BOJTHE, KOTOpasi Obl cJiei0BaJIa OT TOYKHM B3pPbIBa 110 YITIOBOM
ckopoctu. 1 1o cux nop Bce Tak u Bpaiaercsi B kocmoce. U He
JIOTUYHO OBLJIO OBI, eciii Obl KYCOK IPHJIETENT U CTajl BpalaThCs
BOKPYT cBoell ocu. Yto Ha 310 ero nodyamuso? M tot ¢axr, uto
Hallla MPOCTPAaHCTBEHHO-BPEMEHHAs! BCEJIEHHas! YCKOPSISICh yBe-
JIMYUBAETCS, TOBOPUT O TOM, UTO STOT B3PbIB €1lie MPOJOJIKAETCS
u 0oJiee TOro, HaXOAUTCS Ha CTaauK pa3BUTUs. [loTomy UTO JTI0-
Oast mpupora B3pbIBa BCETJa UMEET /IBA ACTIEKTA yIAPHOU BOJIHBIL:
B HayaJle OHAa BO3PACTAET, a IOTOM M3-3a COMPOTUBIIEHUS aTMO-
cepbl OHa TepsieT CBOIO CHIIy U TIOJHOCTHIO racutcsi. Ho yue-
HBIMM JJOKA3aHO, YTO BCE YCKOpsIETCA. A 3HAYMT yaapHasi BOJ-
Ha B3pbIBa, KOTOpas JABUKETCS, YCKOPSACh MO YIJIOBOM CKOPO-
CTH, ellle Ha MePBOi CTaAuX Pa3BUTHUS U Tak Oy/IeT, IOKa OHA He
BCTPETUT Kakoe-HUOyb corpoTuBieHue. M camoe riaBHOe, 4To
caM B3pbIB UMEET CBOI0 CKOPOCTh BPEMEHHOTO JIBUKEHUSI, KOTO-
poe MOKET OBITh CBEpPX OBICTPOM M TaK € OHO MOXKET JJIUTCS C
TaKOI CKOPOCTBIO, YTO €ro MPOCTO HeJb3sl Oy/AeT BOCIPUHUMATD
Kak B3pbIB. ToUHee cka3zaThb, OTHOCUTEIHO KOT'O €r0 UCUUCIIATD,
bora nnu coBpemenHoro yenopeka. [loaromy ajist bora stor Bce-
JIEHCKUI B3PBIB MOXKET JUIUTCS JIMIIb MTHOBEHUE MBICIH KeJla-
€MOT0, a JIs YeJIoBeKa 3TO OyleT AUTCsl OECKOHEYHO, OTHOCH-
TEJIbHO ero CPOKa KM3HU. Benb 1 3emuist Bpaiaercsi Kak rnpu Ha-
IIeM POXJIEHUH, TaK U TMPH Hallleid cMepTu Oy[eT Bpaimiarbcs 0e3
WU3MEHEHUN. A 3HaYUT OHA BEYHA, OTHOCUTEJILHO OTPE3Ka Hallle-



IO BpEMEHHU KU3HU? !

3. Kak mor co3arbcs B KBAHTOBOM TPEXMEPHOM TOUKE BEYHO-
IO MOKOSI a0COTIOTHOM MYCTOTHI, MIEPBBIN UMITYJILC KBAaHTA SHEP-
T, KOTOPbI OJJHOBPEMEHHO C KOTOPBIM TOs1 BUJIOCH aOCOIIOT-
HOE BpeMsI M a0COMIOTHAS MYCTOTA ¥ €r0 IPUYMHBI COXPaHEHU S
YBEJIMYEHHUS IPOCTPAHCTBA?

B skcniepumenTe oguH (POTOH 3aIyCKalOT B CTOPOHY HOJIYIPO-
3pavyHOro 3epKaJja, Wiu CBeTo-aenuTess. POTOH ¢ paBHO Bepo-
SITHOCTBIO JIMOO OTpakaeTcsl, IMOO MPOXOAUT CKBO3b HETO — B
pe3yJbTaTe Yero B UTore UAET M0 OJHOMY M3 IBYX myTeu. B naH-
HOM clly4yae OH MOWAET m6o no nmyTtH 1, 1mbo no myTH 2, U no-
naget oo B aerektop I 1, mudo B 12, ¢ paBHON BepOSITHOCTBIO.
dotoH BeneT ceds1 Kak HEBUAMMOE 11eJI0€, IEMOHCTPUPYs CBOIO
KOPIYCKYJISIPHYIO HaTypy.

Ceepxy: (potoH kak yactuua. Kaxapii U3 1€TEKTOPOB peru-
crpupytoT ¢potoH B 50% ciyyaes.

B cepenune: poron kak BoiHa. POTOH PErucTpupyeT TOJIbKO
JI1. Bamsy: otnoxenHslid BeiOop. HaunHaem 6e3 BToporo cBeto-
JenuTelisl, U 100aBJisieM ero B nocjaeaHuii MOMeHT. POoToH, Ko-
TOpPBIN CHaYasia BEN cedsl KaK YacTuIa, BHE3aHO HAYMHAET Be-
cTU ce0s1 Kak BOJIHA.

BriBoz: 1100 BHEIpEHIE BTOPOTO CBETOAEUTENS OTHPABIISIET
(oToHy curnan B npomuioe, o0 y (POTOHA HET HUKAKUX BHYT-
PEHHUX CBOMCTB.

Takum criocoO0M KBaHTOBASI YaCTHIIA SHEPTUU MOTJIa OCTaTh-
4 3a Ipejenamu



CO3U/IaHMSI KBAHTOBOT'O LIEHTPa a0COIIOTHON

mycToThl? [15]

[louemy xe yacTuna (POTOHA MEHsIa TPACKTOPUI0 MHOrAa?
IToromy 4TO KOra OHa IPOXOAMJIA CKBO3b CTEKJIO, TO €€ OCTa-
TOYHBI KOHJEHCAT WM CTaTUYecKasl OTpULIATesIbHAs SHEPrus
IIPOCTO HAKaIuIMBaJIaCh M CO3/1aBajia INIOTHOCTh. M korpa mior-
HOCTb OCTATOYHOT'O KOHJIEHCATa MPEBBICUJIO CKOPOCTh SHEPTHH,
TO CO3J/IaHHBII Oapbep He MPOITYCTUJI YAaCTHILy [0 OOBIYHOM Tpa-
€KTOPHH U HAIIPABUJI €€ B UHOE HallpaBJieHHe. B KBaHTOBOM LiEH-
Tpe aOCOMIOTHOM ITyCTOTHI CTAaTUYECKask TUIOTHOCTh

KOH/JIEHCATa SHEPrUY NO3BOJIMJIO KBAHTOBOM YaCTULIE SHEPTUU
MUHOBaTh BO3BPALIEHUE U IOCIEA0BATh MO YITIOBOW CKOPOCTH
I'PaHULBI IVIOTHOCTH KOH/IEHCATa, KOTOPBIN B 9TO BPEMS HEUTpa-
JIM30BAJICS] TPABUTAIMEN KBAHTOBOTO IIEHTPa aOCOMIOTHOM ITy-
cToThl OKOs1. Tak nosiBUIaCk epBasi He MaTeprasIbHAs YACTHIIA.
B ee nieHTpe HaXoAMJIOCh TOYKa aOCOJIOTHOW MyCTOTHI, B ILUIOT-
HOI 00OJIOUKE CTaTUYECKOro KOHJEHCaTa HEPruu U armocde-
POM yXke MOCITYKUJI U CaM, ABWKYIIMNACA 10 YITIOBOM CKOPOCTH,
yacTulia KBaHTa SHepruu. 51 ee Ha3Baj MyCcTOTa-4acTULA. DTO
niepBasl He MaTepuaibHas YacTHUIA, KOTopas CTajia siIpOM B I10-
CJIEICTBUU JIPyTOM YacCTULbI, [0/l HA3BaHUEM MArHUTA-YacTHIIA.

TeMniepaTypa MycToTa-4acTULbl IOCTOSIHHO CTAJI0 PACTU U B
pe3ysbTaTe OTCYTCTBHsI OOJBINEro MPOCTPAHCTBA, 3TA YacTUIA
YBEJIMUWIIACH ITYTEM YKE HAKOIUIEHUS] CTATUYECKOM OTPULIATEIIb-
HOM SHEPIyy Ha BHEIIHUX IPaHULIaX MycroTa-yactuipl. 1 koraa
IUIOTHOCTb BHEUTHUX I'PaHULI ITPEBbICHIIA CHITy BHYTPEHHEN LIeH-



TpaJIbHOM SHEPruM, KOTOpasi He CO3UAAIACh B LIEHTP MOKOsS a0-
COJIIOTHOM ITyCTOTBI, M3-32 BHYTPEHHE! IJIOTHOCTU paHee HAKOII-
JIHHOT'O KOHJIEHCATa, TO B TOT MOMEHT Y ITPOM3OIIIET MHIIUICHT
MarHuTa-4acTuilbl. B3opBaThcst U paciMPUTh TPOCTPAHCTBO OHO
HE MOIJIO M3-32 OTCYTCTBHS BHEIIIHETO MPOCTPAHCTBA. 3HAYUT
9Ta He MaTepuayibHasi YacTHIIA MPOCTO Pa3lesuiIach, MOJAOOHO
kJieTke. Ml 3TUM camMbIM yBeJIMUmIIa MPOCTPaHCTBO. Jlaee mo yr-
JIOBOMY HArIpaBJICHUIO CTaJIU MIPOUCXOIUTD JAeIeHUS U MOCTey-
IOIIMX MarHUTa-YacTHII, COXPaHsIs B IIEHTPE CBOEM TOUKY MOKOSI
abcomoTHOM mycToThl. OTCI0A CIEYeT, YTO CO3HAHNE BOZHHK-
JIO cpa3y C MepBbIM UMITYJIbCOM KBaHTa SHEPIUU.

Tak NMosIBUIIOCH TPEXMEPHOE MPOCTPAHCTBO, KOTOPOE OIpejie-
JISII0 KOJIMYECTBO MarHMTa-4acTHUIl MJIA KaK ero paHee Ha3bIBaJIM
Bozon Xurrca. [16]

Ho omnpenenuth Maccy He MaTepraibHOWM YaCTHIIBI HEBO3MOX-
HO MaTepHajIbHBIMU BbIYMCIIeHUSAMU. TeM Oojiee 4TO B HEBECO-
MOCTH Macca JIloOoi MaTepru paBHa HyJT0. Macca — 3To eJvHu-
1[a OMpeJieNieHns] TOUEUHOW TPABUTAIIMU OTHOTO HEOECHOro Te-
JIa TI0 OTHOIIeHUIo K apyroi. Y Gonbiniee Bcerga Oyaer 3a 60-
Jiee TUIOTHOY MaTepuer. Beib Macca aBTOMOOWJISI Ha 3eMJle BCe-
rja Oynet OoJbilie, YeM Macca TOTO ke aBTOMOOWJIs Ha JiyHe. U
MPUYMHA 3TOMY IUIOTHOCTh U TPaBUTAIIUSI HEOECHOTO Tesa, KO-
TOpasi BO3pacTaeT NPy YBEJIMUCHHOW YIJIOBOW CKOPOCTUA BOKPYT
CBOETr0 KBAaHTOBOT'O IIEHTPa a0COMIOTHOM IyCTOTHL. A MbI 3HaeM,
YTO OCh 3€MJIM HE TOJILKO BpAIaeTcsl, HO U TaKXkKe PacKauyrBacT-
Cs1, OCTaBasICh JIUIIh HEJIBUKMMBIM OTHOCUTEJIBHBIN TIEHTP TLJ1a-



HETbl. DTO AOKa3bIBAET MPUCYTCTBUE TOUKH MOKOS UM KBAHTO-
BBII LIEHTP a0COIIOTHOW ITyCTOTHI.

4.Tak mouemy ke IMyCTOTa-4acTHUIIbl OoJiee HEUTPAIbHBI, a
MarHuTayacTUIbl UMEIOT CO3UIATEIbHYI0 IPUPOAY U MOYEMY Y
Pa3HBIX MATHUTHBIX M0OJI€, KOTOPbIE COCTOST U3 KBAHTOBBIX Mar-
HUTA-YaCTUL Pa3HbI CPOK BO3JIEUCTBUS HA OKPY:KAIOIIMKA MUP?



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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