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[pemmaraercs o0o0meHNe U peann3anns uaeH, TaBHO 00CyKIaeMbIX B paMKax MeTahU3UKH
cBera. Bo-nepBbIx, mpesaraercsi 0000IEeHNE MTOHSITHSI CBETa Ha BCE DJIEKTPOMAarHUTHOE U3ITyye-
HUe. BO-BTOPBIX, BBEICKA3bIBACTCA HJIES, UTO JIEKTPOMATHUTHOE M3IYUCHHE HE TOJNBKO 00eceyn-
BaeT WHGOPMAINHIO 00 OKpPYKAIOIIEeM MHpPE, HO U OTBCTCTBECHHO 3a O00pa30BaHHE MOHSTHH IMpPO-
CTpPaHCTBa U BpeMeHHU. [IpuBoauTcs psif CBUIETENBCTB B IOJIb3Y JAHHOTO YTBEPXKACHUS B BUIE
uneit P. @eitnmana, S.U. Openkens, uaen 0 MaKpOCKOIMYECKON MPUPOJEe MPOCTPAHCTBA U Bpe-
MeHHU, NpuHiuna Maxa u T.4.

Knrouesste cnosa: meradhmsnka cBeTa, PeIAIHMOHHO-CTATHCTHYCCKAS TTapaguTMa, KOHISIIIHS
JanpHOACHCTBUA, MpUHIMN Maxa, Makpockonmudeckas NpHpoJa MPOCTPAHCTBA-BPEMEHH, 3JICK-

TpOMaI‘HI/ITHOC 143J1yqu1/Ie.
BBeagenue

B psine mammx pa6ot [1; 2], B TOM 4YHclie M B CTAaThIX JAHHOTO >KypHala
[3; 4], obcyxnanacek uaes onucanus GU3MUECKOro MUpPO3/1aHus Ha Oaze uaei pe-
JSIIMOHHO-CTaTUCTUYECKON MapaJnurmMbl, OTCTaUBAaBILEHCS B CBOE BpeMs B pabo-
tax ['. Jleiitonuna, P.M. bomkoBuua, 3. Maxa u psjna Apyrux MBICIHTENEH Kak
JTAJIEKOT0 MIPOLIOT0, TaK U HACTOSLLETO.

PensumonHo-cTaTucTHUeCcKass MapagurMa omnupaercs Ha Tpu (akTopa:
1) pensuMoHHOE TOHUMaHKUE MPHUPOJIBI IPOCTPAHCTBA-BPEMEHH, 2) onucaHue (Qu-
3UYECKUX B3aUMOJECHCTBUI B paMKaxX KOHLEMIUHU JAIbHOACHCTBUS U 3) MPUHIIUII
Maxa, moHMMaeMblii Kak OOYCIIOBJIEHHOCTb JIOKAJIbHBIX CBOMCTB CHCTEM IJIO-
OaIbHBIMH CBOMCTBAMU OKPYIKAIOIIEr0 MHpA.
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PensunonHoe MOHUMaHUE MPUPOJIBI MPOCTPAHCTBA-BPEMEHH CYILIECTBEHHO
OTJIMYAETCS OT OOMICTIPUHSTHIX MPEACTABICHUN O KIACCHYECKOM IMPOCTPAHCTBE-
BpEeMEHH Kak 00 ampuUOpHO 3aJaHHOM (OHE, Ha KOTOPOM CTPOHTCS BCSI COBpE-
MeHHas (U3UKa: MULIYTCS JIarpaHXKuaHbl, TUQQepeHIaIbHble YpaBHEHUS JIBU-
KEHUM, MPUMEHSIOTCS BapHallMOHHBbIE NPUHIUNBI U T.A1. CorlacHo B3risigam
I'. JIe#tOnuna u 3. Maxa, mpOCTpPaHCTBO U BpPEeMsl HE SIBIISIFOTCSI CAMOCTOSTEIIbHbI-
MU QU3NYECKUMH KaTErOpUsIMH, a MPEACTaBISAIOT cOO0M aOCTpaKIMK OT OTHOIIE-
HUN MEX]y pealbHO CYUIECTBYIOIIMMHU MaTepUaTbHBIMU OOBEKTAMU M COOBITHS-
MU C UX YYACTHEM.

B cBsi3u ¢ 5TUM npuBeneM BbicKazbiBaHuEe A. DHIITENHHA 0 o3uIMKu Maxa:
«Max B JEBSITHA/IIATOM CTOJETHH OBLI €IMHCTBEHHBIM, KTO CEPhE3HO Tymall 00
HCKJIFOYCHUH TIOHATHS MPOCTPAHCTBA, KOTOPOE OH MBITAJICS 3aMEHHUTH MPEICTAB-
JIEHUEM O BCEH CyMMe€ pAaCCTOSHUM MEXAY BCEMU MaTEpHAIbHBIMU TOUYKAMH
[5. C. 749].

B Hacrosiiee Bpemsi yxe MOCTaBjI€HA 3ajlaya BbIBOJA KIIACCHYECKUX MPO-
CTPaHCTBEHHO-BPEMEHHBIX MPEJICTABICHUA U3 HEKOW CHCTEMBI OoJiee IeMeHTap-
HBIX 3aKOHOMEPHOCTEH, MPUCYIUX (U3UKE MUKPOMHUPA, BMECTO MPOJOJIKEHUS
MOJIKJIAJIBIBATh MIPOCTPAHCTBO-BPEMsI MO Bce (pU3MUecKre MOCTPOCHHUS (TEOPUH).

Ecnu HeT HempephIBHOTO MPOCTPAHCTBEHHO-BPEMEHHOTO (hOHA, TO Cpa3y kKe
CTaHOBSTCS OECCMBICIICHHBIMH YKOPEHUBIIHECS MPEICTABICHUS O PACTIPOCTpaHe-
HUU 110 HEMY BOJIHOBBIX IOJIEH, TO €CTh CTAHOBHUTCSI HECOCTOSATEIBHON BCS KOH-
Henius OJIM3KOIEeUCTBUS, TOCIOACTBYIONIAs B COBpEMEHHOM ¢u3nke. ITO O3Ha-
YaeT, YTO B3aMMOJICUCTBHS MEXIYy (DU3HMUECKUMHU OOBEKTaMH JOJKHBI OIHCHI-
BaThCsl B paMKax KOHIICTIIINH JAIBHOIECHCTBHSI. JTa KOHIEHIUS 00CyXaanach ps-
JIOM aBTOpPOB, B ToM uucie A. @okkepoMm, .M. Openkenem, P. Oeilinmanom, O.
Xounom u ap. Ha ee ocHoBe ObLIIO pa3pabOTaHO HECKOJIBKO BapHAHTOB TEOPHH
MPSMOTO MEXYACTHYHOTO B3aUMOACHCTBUSA (CM. B [6]).

Ecnu B 0CHOBY (hM3HUECKOTO MUPO3/IaHUs MTOJIOKEHBI BA OTMEUYCHHBIX (Pak-
TOpa, TO CTAHOBHUTCS €CTECTBEHHOMW HJIes, B CBOE BpeMsl Bbicka3aHHas [ . JleiOHu-
eM, a 3aTeM MPEACTABUTEISIMU HEMENKOW (PU3NYEeCKOW IIKOJIBI CepeaUHbI
XIX Beka u O. Maxom, BocoUTaHHBIM Ha ee B3riggax. OHa COCTOUT B HEOOXOIH-
MOCTH yu€Ta BIIUSHHUS BCErO OKPYIKAIOIIEr0 MUpPA HA MOBEJICHUE JOKAIbHBIX CH-
creM. Hanmomuum cioBa O. Maxa: «/laxxe B mpocreiiieM ciyyae, B KOTOPOM MbI
Kak OylnTO 3aHMMaeMcs B3aUMOJEMCTBUEM TOJBKO O8YX MacC, OTBJIEUbCA OT
OCTQJIBHOI'O MUPa HEBO3MOXXHO. J[e710 UIMEHHO B TOM, YTO MPUPO/Ia HE HAUUHAET C
3JIEMEHTOB, KaK MbI BBIHYXKICHBI HaUMHATH. {151 HAC BO BCAKOM CIIydae CHACTHE
TO, YTO MBI B COCTOSIHUA BPEMEHAMU OTBJI€Yb HAIll B30pP OT OTPOMHOIO LIEJIOr0 U
COCPEIOTOUNTHCA Ha OTIIEIBHBIX YacTAX ero. Ho Mbl HE TOJDKHBI YITyCKaTh U3 BU-
1y, 9YTO HEOOXOJMMO BIIOCJIECICTBUU JONOIHUTH U UCIPABUTH JajJbHEHIIMMU UC-
CJIEIOBAaHUSIMHU TO, YTO MBI BPEMEHHO ocTaBwiu Oe3 BHuManus» [7. C. 199].
Hanomuum, 4T0 3TH Haeu B paHr npuHimna Maxa Bo3Besn A. DUHIITEHH B CBOEH
paboTe o OCHOBaHUSM 00IIel TeOpUU OTHOCUTENBHOCTH [8]. OqHaKO, KaK BCKO-
pe BbsicHUI0Ch, uT0 B OTO npunHImn Maxa He BBITIOTHSIETCS.
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Psan aBTopoB mbITancs peanu3oBaTh NPUHLKN Maxa B paMKax CyIIECTBYIO-
UIMX TEOPUH T'€OMETPUYECKOM U TEOpPETUKO-TIOJIEBON MapaaurM. 31ech MOKHO
Ha3BaTh paboty J[[x. Yunepa [9], cnenuanbHO MOCBSILEHHYIO 3TOMY BOIPOCY, a
Takxke padotel P. ®@eitnmana, P. /lukke, /x. Hapnukapa [10] u psina npyrux as-
TopoB. HekoTopble ycnexu Ha 3TOM IyTH ObUIM JOCTUTHYTHI, OJHAKO B IOJHOM
Mepe 3TOro MoKa He YJaJIOCh C/IEaTh.

B nanHoili paGoTe npeanaraercs pelieHue JaHHOW MpOoOJIEeMbl B TECHOM CO-
3BYYHMHU C UJCSIMH, 00CYKIaBIIUMHUCS ellle B INTyOOKOH IPEBHOCTH, 3aTEM HACTOM-
YMBO IPUBJIEKABIINMU K cebe BHUMaHue B CpenHue Beka, notoM B HoBoe Bpemst
U MOPOM YyIMOMHHAIONMMMHUCS B HAIIM JTHUA. DTH HJIEH yKe B XX BeKe ObUIN OTHE-
ceHbl K MeTadu3nke cBera. OnHaKo B paboTax Ha 3Ty TeMy, BO-IIEPBBIX, pPeUb
IIIJJa O BUJMMOM CBETE, @ HA CAMOM Jielle CleyeT TOBOPUTh 0oJiee MHUPOKO — O
BCEM DJIEKTPOMATHUTHOM HM3JIyY€HUH, BO-BTOPBIX, CIEJOBAJIO UMETHh B BUIY HE
TOJIBKO IOJIy4EHHE C €r0 MOMOLIbI0 HH(pOpMaMU 00 OKpYXarolleM MUpE, HO He-
410 0O0JIee BaKHOE, YTO MHOTHE BEKa OCTAaBaJIOCh 03 TOHKHOro BHUMaHusA. Oka-
3bIBA€TCs, €CTh JIOCTATOYHO OCHOBAHUH YTBEP)K/aTh, YTO HCIYLLIEHHOE, HO ellle
He INOIJIOLIEHHOE JIeKTPOMATrHUTHOE H3JIy4YeHue (popMupyeT KIK4YeBbIe I0-
HATHS OKPY/KAIOLIEr0 MHUPA, TaKUE KAaK PAaCCTOSIHUS MEXJIy MaTepHaJbHbIMU
00BEKTaMH, UX UMITYJIbChl U MHOT'O€ APYTOE.

B crnenyrommx pasnenax 3ToM cTaTbU NPUBOJUTCS COBOKYIHOCTH CBHJIE-
TEJbCTB B M0JIb3Y JAHHOT'O YTBEPKACHHUS.

1. ®deiinMaHOBCcKasA MHTepnpeTanus npuHnuna I'oiirenca

B nacrosiiee BpeMs OOJIBIIMHCTBO (PU3UKOB COIJIAIIAETCS C MBICIBIO, YTO
KJIACCHYECKHUE IPOCTPAHCTBEHHO-BPEMEHHBIE IIPEACTABICHUS TEPSIOT CHIY B
riryookoM Mukpomupe. Toiabpko 00cykaaeTcss BOIpPOC, Ha KaKUX Macuitadax 3To
npoucxonut. Ilonaraercs, 4To OT OTBETAa HA HErO 3aBUCUT IIOUCK HOBBIX 3aKOHO-
MepHocTel. OgHaKO UMEIOTCA JOCTaTOYHO BECKME OCHOBAHHMSA I10JIaraTh, YTO CH-
Tyauusi 0oJjiee cepbe3Ha — MOMCK CaMOCTOATEIBbHON CHUCTEMBbI 3aKOHOMEPHOCTEH
Uit (U3UKH MUKPOMHpA HE OrpaHMYMBAETCs MajlbIMM Maciitabamu. BonHoBble
CBOWCTBA CBETAa M MUKPOYACTHUI] SIBHO CKa3bIBAIOTCS B MaclITabax MakpoMmHpa, O
YeM CBUJETEIBCTBYIOT SIBJICHUS AUPPAKIUU U UHTEP(EPEHIINH 3JIEKTPOMArHUT-
HOI'O U3JIy4eHus (CBeTa) U MUKPOUYACTHIL.

Kak m3BecTHO, mpoucxoxaeHne AU(PpPaKIMOHHOW KapTUHBI, BO3SHUKAIOIICH
IPU NPOXOXKIEHUH CBETA Yepe3 IIEIH PEUIETKH, OOBIYHO OOBSICHSACTCS HA OCHOBE
npuniuna [roiirenca. OH COCTOUT B HpoLeaype CIOKEHUs (a30BbIX BKJIAJIOB B
MIPOM3BOJILHOM TOUYKE 3KpaHa OT (DUKTHBHBIX MCTOYHHMKOB CBETAa, paclpejesieH-
HBIX B LIEJAX PELIETKH.

Opnnako P. ®eiinman B cBoux «DEHHMAHOBCKHUX JICKIUSAX 1O (DU3UKE» 1A
UHOE, PEJSILMOHHOE TOJKOBAaHHUE NMPOUCXOXKICHUS AU(PaKIMOHHON KapTHHbL. OH
nucan: «ludparupoBanHasi BOJIHA BBITJIAIUT TaK, KaK OYATO HCTOUHHUKOM CITY>KUT
JbIpKa B 9KpaHe. Mbl TOJKHBI BBISICHUTh IPUYMHY 3TOTO SIBJICHHUS, BEIb HA CAMOM
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Jielie UMEHHO B JIBIDKE Herm WCTOYHHMKOB, Hem HUKAKUX 3apsiioB, IBHXKYLIUXCS C
yckopenuem» [11. C. 98].

@deifHMaH 1l TOCTATOYHO YE€TKOE Pa3bsICHEHHE 3TOTO0 0OCTOSATENbCTBA C T10-
3ULMHA KOHLENUMU AanbHOAEHCTBUA. OH NpeUIoKMI Ha3blBaTh IEKTPOMAarHUT-
HOE€ BO3/ICHCTBHE UCTOYHHUKA S Ha BO3MOXKHBIN MOTJIOTUTENH P, KaK 3TO MpUHATO,
TEPMUHOM «II0JI€», HO TOIBKO 3aKJIIOYAaTh €r0 B KABBIUKH!, KOTOPHIE IOIKHBI
HAIllOMHHATb, YTO O «II0JIE» MOKHO F'OBOPUTH TOJIBKO B TEX MECTAaX, IJI€ UMEETCS
BO3MOJKHBII IIPUEMHMK, U €70 HET B TOYKaX IIyCTOro npocrpa”crsa. OH npeaso-
KW CPAaBHUTD «I10JIe» B TOUKE P B ABYX CUTyalusxX: a) KOI/la OTBEPCTHUS B SKpaHe
3aKpPBITHI KPBIIIKAMH, TaK YTO SKPaH HEMpO3payeH JAJisl CBETa, U 0) KOr/a KPbIILIKH
yOpaHsl.

A. OTBepcTHsl B IKpaHe 3aKPbIThl KpbIIKaMH. COrjiacHO TEOPUH IPSIMO-
ro MEX4YaCTUYHOIO B3aUMOJEHCTBUYSI, «I10JI€» B TOUKe P ciaraercs, BO-EPBbBIX, U3
«monsi» Fs, co3maBaeMoro MCTOYHUKOM S, ¢ HEKOTOPBIM 3aria3/IbIBaHueM 110 ¢ase,
U, BO-BTOPBIX, U3 MEepeu3nyueHHbIX «monei» Fr u Fk oT Becex 3apsaioB B akpane R
n B Kpplmkax K. ITockosbKy 5KpaH C KpbIIKaMH HENPO3payeH Jjs CBETa, TO,
O04YeBUJIHO, «11oyie» Fp paBHO Hymto: Fp = Fs + Fr + Fx = 0, T0O ecTb «11ose» ncrou-
HUKA 8 MOYHOCMU KOMNEHCUpyemcs Tepeu3TyuYeHHbIMUA «IOJISMU» OT BCEX aTo-
MOB, COCTaBJISIFOIIMX IKPAaH U KPBILIKH.

b. Kpblmiku y0paHbl, TO €CThb UMEET MECTO OOBIYHOE SIBIECHUE AUDPAKINU
CBETa Ha ’KpaHe ¢ oTBepcTusiMU. B aTom ciyuae «mone» F’p B Touke P oTiamuno
OT HYJIS U, COTJIACHO OOLIUM MPHUHIIUIIAM TEOPUH MPSMOr0 MEKYACTUUHOTO B3au-
MOJCHCTBHUS, CIAraeTcs U3 «nojis» Fs MCTOYHMKA M NEepEen3NIydeHHBIX «II0JIEH»
F’r aromamu skpana (makponpubopa), To ectb umeeM F’p=Fs + F'r .

Ecnn oTBepcTHs 1OCTAaTOYHO BEIUKU, TO MOYKHO IIOJIOKUTh, YTO NEPEU3ILY-
YEHHbIE «II0JIsD» OT HKpaHa B 000uX ciaydasx oAuHakoBbl: Fr = F’r. Boruuras u3
OJIHOTO cooTHoIIeHus apyroe, umeem: F’p = (F'rR —Fr ) —Fk =—Fk .

@eiiHMaH CIEIYIOMUM 00pa3oM HHTEPIPETHPYET 3TO COOTHOIIEHHUE: «MBbI
MPUXOJIUM K BBIBOIY, UTO “Tojie” B Touke P npu omxpvimvix omeepcmusx (ciy-
yaili b. paBHO (C TOYHOCTBIO /10 3HAKa) «IIOJIIO», CO3/1aBaEMOMY MOl Y4dCMblO
CIUIOIITHOTO JdKpaHa, KOTopas Haxooumcs Ha mecme omeepcmuil! (3HaK Hac He
HUHTEpECYeT, MOCKOIbKY OOBIYHO MMEIOT J€J0 C MHTEHCHBHOCTBIO, MPOIMOPLHUO-
HAJIBHOM KBaJpaTy MOJs.) DTOT pe3yJbTaT HE TOJBKO CHpPABEIIUB (B MpUOIMKE-
HUHM HE OYEHb MAJIBIX OTBEPCTUM), HO M Ba)KeH; KPOME BCEr0 IMPOYero, OH IMOj-
TBEPKJIAeT CIPABEUIMBOCTL O0BIYHOM Teopuu audpakmum» [11. C. 100].

Takum o0pa3om, oOLIETIPUHATOE 00bACHEHNE AUPPAKIMKU CBETA Ha OCHOBE
npuHOMIA ['roiireHca B TE€OpUH MOJIS 0Ka3bIBAECTCSl COIVIACOBAHHBIM C OIIMCAaHUEM
3TOTO SABJICHUS B paMKaX PeJIILMOHHON T€OPUH (KOHUEIIUH 1aTbHOACHCTBHS).

N3 paccyxnennii deliHMaHa MOXKHO CIENaTh TaKXe JBa IPyrux Oosee cy-
LIECTBEHHBIX BBIBOJA.

Bo-nepBbix, paccyxnenuss deifHMaHa SBHO JIEMOHCTPUPYIOT, YTO SIBJICHHS
TG pakui 1 UHTep(HEepPeHIIMU MOKHO TPAKTOBATh KaK TOT (PAKT, YTO MUCIYIIEH-

! P. ®eitaman B cBoeii HobeneBcKol JEKIUHI HAa3bIBAJI 3TO II0JIE» — «1101eM DpeHKens».
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HOe 3JeKTPOMATHHTHOEe M3Jy4YeHHe YCTAHABJIMBAET HEKHe OTHOLIEHHMS He
TOJbKO MEXKIY M3jydaTesieM M NMPUEMHHKOM, HO U MEKAY BCeMHU BO3MOK-
HBIMHU NOTJIOTHTEJISIMH.

[Ipu 5TOM BO3HMKAaeT 3aKOHHBIA BOIPOC: YCTAHABIMBAEMBIC OTHOIICHUS
MEX1y BO3MOXKHBIMHM THOTJIOTHUTEISIMH TOJIBKO BHOCAT BKJIAJ B aMIUTUTYIy
Ha0JII0JTaeéMOro Tpolecca MOIIOIEHHs CBETa WK UIPAlOT ellle KaKyl-TO POJib B
MHUPO3/1aHuu?

Bo-BTOpBIX, BCKpBIBaeTCsl TOT (DAaKT, YTO B3aUMOJAeHCTBHE (OTHOIIEHHE)
MeKAY MCTOYHHKOM H3JIyYeHHs] M ero NpUeMHHKOM CYIIeCTBEHHO 3aBUCHUT
OT pacnpeesieHHs1 OKPYKAIOIMX MaTepHAIbHbIX 00beKkTOB. Ho 310 Kak pa3 B
KaKOH-TO CTENEHU M COOTBETCTBYET COJCPKAHMIO MpUHIMIAa Maxa — JoKalbHbIe
CBOMCTBa CHCTEM (B JaHHOM CIIy4ae 3HAYE€HHE aMIUIUTY (bl BEPOSITHOCTH) 3aBUCST
OT CBOWCTB OKpY>KaroIero mupal

OTmeTnM, 4TO BOJTHOBBIE CBOWCTBA MAaCCHBHBIX MUKPOYACTHUI] IPUHSATO pac-
CMaTpHUBaTh 10 AHAJIOTUU C HJIEKTPOMArHUTHBIMH BOJHAMM, TO €CTh OMHUCHIBATDH
Iu(paKkuuIo Ha pelIeTKe TakKe Ha OCHOBE KIIacCHYecKoro npuHiumna [ roirexca.
Torna paccyxnenus deliHMaHa MOKHO paclpOCTPaHUTh U Ha sIBJICHUE Oudpax-
UM MAaCCHBHBIX YaCTHII, YTO MO3BOJISIET HHTEPIPETUPOBATH POUCXOXKICHUE JTH-
(paKIMOHHON KapTHHBI Yepe3 OTHOUICHUS YaCTHIl K pealbHbIM aTroMaM audpax-
LIUOHHOW PELIETKH.

2. Konuenuust 1aj1bHOAEHCTBUS U 3JIEKTPOMATHUTHOE U3JIyYeHHUe

B kauecTBe creayromero Ba)XKHOTO CBUAETEIbCTBA HAa30BEM HUJEH, BBICKA-
3aHHBIE BO BpeMs AucCIyTa B JIEHMHIpajCKOM IMOJIMTEXHUYECKOM HMHCTUTYTE B
1930 romy, Ha KOTOPOM OOCYX AAJICS BOMPOC O BHIOOPE OJHOM M3 JBYX KOHIICTI-
Ui oNucaHus 3JIEKTPOMAarHUTHBIX B3aUMOJCHCTBUN: OJIM3KOJEHCTBUS WM J1allb-
HozelcTBus [12]. B aTOM aucnyTe, NpoXoAMBILIEM 10T PYKOBOACTBOM aKaJIeMUKa
A.®. Nodde, yaactBoBain 1. Dpendect u psia Beayumx GuznkoB u Gpuaocodon
Coserckoro Coroza. JIBe€ CTOpPOHBI 3TOr0 JUCHYTa IPEICTABISUIA WICHBI-
koppecrniorienTel AH CCCP S.U. ®@penkens u B.®. MutkeBuy. @peHkenpb OT-
CTaMBajJ KOHUEMIHIO JalbHOJACHCTBUSA, a MUTKEBUY — KOHIENLUIO OIU3KOAEH-
CTBUSL.

Kak Ham mpezcraBnsercs, Haubojee CyIeCTBEHHbIM ObUI MPUHIUITUAIBHO
BaXHBIH BoIpoc, 3anaHHbld .M. ®penkento ero onnoHeHToM (MuTKeBUYEM):
«Jlomyctum, 4To paagvoctaHiusa “A” B HEKOTOPbIM MOMEHT BPEMEHH HAYWHACT
TE€HEpUPOBATH OYEHb MOIHOE M3JIY4YEHHE, PACIPOCTPAHSIOIIEECs Ha KOJOCCallb-
Hoe paccrosiHue. Bo3bmeMm paccTosiHue cTosib OO0MbIIOE, YTO OHO IMPOXOTUTCS
9JIEKTPOMAarHUTHBIM H3JIy4€HUEM B JECATH JIET, I0OKAa OHO HE JOWIET 10 HEKOTO-
poro yaaieHHoro paguonpuemuuka “B”. Ilpeamonoxkum, 4to mocie TOro, Kak
pamuoctaHiusa “A” yxe mopaboranga, Mbl €€ COBEPIICHHO YHHUYTOXHM. Jlomy-
CTHM, YTO PAJUONPUEMHUK “B” B MOMEHT M3IIyueHUs MOXKET J1aXKe HE CYIECTBO-
BaTh U JIMIIb IOTOM, B KOHIIE JIECATOTO TOfla, Mbl MOXKEM YCIIETh IIOCTPOUTH MPH-
eMHYI0 cucteMy. Uepes AecaTh JIeT U3yuyeHHas 3JIeKTpOMarHuTHas sHeprus Oy-

12



Braoumupos FO.C. Ot MeTapu3uKH CBETa K PU3HUKE DIEKTPOMArHUTHOTO H3ITyYCHUS

JIET NPUHATA cUcTEMON “B”. A B IpOMEXYTKe, B TEUEHUE JIECATH JIET, I'/I€ HAXO-
JWIIach U3JIy4€HHAs SHEPrus, Ilie HaXoawicsd (PU3MYECKHUIl areHT, KOTOPbIH J0J-
)KEH B KOHIIE KOHIIOB BO3J€HCTBOBaTh Ha mHpueMHHUK “B”? C TOUKM 3peHHs
SA.W. Openxkens, nHurge. Takoe oObscHEeHHE (UINUYECKA HE JIOIYCTHMO)
[12. C. 54-55]. Apyrumu cioBaMu, BOIIPOC CBOAWICS K CIEAYIOLIEMY: €CIU MpHU-
HATh KOHLEIIUIO JaIbHOACHCTBYS, TO I'/I€ JOKAJIN30BaHA SHEPTUs UCIYIIEHHOTO,
HO €11I€ HE MOTJIOEHHOT0 3JEKTPOMAarHUTHOTO U3ITyYeHHUs?

Otser S.11. ®penkenst 6bu1 BecbMa cBoeoOpa3HbIM: «C TOYKU 3pEHHsI HETIO-
CPEACTBEHHOTO JICHCTBHA 3JEMEHTOB 3apsja JApYr Ha Japyra, 0€3 TOProBoro Imo-
CPEIHMKA, KOTOPBIM SIBJIAETCS MOJI€, — C 3TOW TOUYKH 3PEHHUS SHEPIUsl HUTAE HE
HAXOJAUTCS, TPEACTaBisAAl COO0OM HENOKATM3yeMyl0 (DU3MUYECKYI0O BEITHYUHY.
C TouKM 3peHHs HETIOCPEICTBEHHOTO IEUCTBUSA 3JIEKTPOHOB APYT Ha Jpyra, Hep-
IUsl MX HUTJE HE cocpeporoueHa. <...> IIpu 3TOM MOXXHO cKa3aTb, YTO DHEPIUs
HaXOJUTCSI BCIOAY, BO BCEM ITPOCTPAHCTBE. AHAJIOIMUHBIM 00pa3oM, U B TAKOM K€
CaMOM CMBICIIE MOXHO CKa3aTb, YTO DHEPrUsl EKTPUUYECKOTO TOKA HAXOIUTCS
au0o0 HUTIE, TMOO BO BCEM MPOCTPAHCTBE, B 3aBHCUMOCTH OT TOTO, pacCMaTpHUBa-
€M JM Mbl B3aUMOJEHCTBHE MEXKIY [BMXXYLIUMHUCS 3apsiaMH, Kak HENoCpes-
CTBEHHOE JICICTBUE, IPONIOPLIUOHAIILHOE BEJIMUMHE 3aPsII0B U UX CKOPOCTAM, WIN
K€ paccMaTpPUBAETCS ATO B3aWMOJIEUCTBUE MPHU ITOMOIIYU [TPOMEXKYTOUHOTO MOHS-
tus noss» [12. C. 27-28].

C TouKHM 3peHus MOCIEeNOBATEIBHOTO PEISIMOHHOIO MOIX0Aa 00a BapuaHTa
yTBepxkaeHU DpeHKens He BBIIACPKUBAIOT KPUTUKU. OTHOCHUTEIBHO IMEPBOrO,
YTO «HUTIE», CIEAYEeT COINIACUThCA ¢ MUTKEBUYEM, a OTHOCUTENIBHO BTOPOIO,
YTO «IHEPrusl U3JIyUYEHUs HAXOJIUTCS BO BCEM IPOCTPAHCTBE», CIEAYET cleiaTh
pa3bsCHEHMSI C YUETOM IIEPBOM COCTaBIAIOUIEH pesMOHHOro noaxona. Kak yxe
OTMEYaJIOCh, B 3TOM IOJXOJE MPOCTPAHCTBO-BPEMSI HE SIBJISIETCSI allpUOPHO 3a-
JTAHHOW CYHTHOCTBHIO ((DOHOM), a 3aMEHSETCS Ha COBOKYIHOCTh OTHOLICHHM MeX-
oy oOBeKTamMH, B JAaHHOM cliydae Mexay 3apsaamu. CiemnoBaTelnbHO, YTBEPKIe-
HUE, YTO «DJIEKTPOMAarHUTHasl HEPrUsi HAXOAMUTCS BO BCEM IPOCTPAHCTBE» Clie-
NyeT TPAaKTOBaTh TaK, UTO OHA pacHpe/iesieHa B OTHOLICHUSIX MEXKAYy BCEMH 3a-
PsiiaMHU — BO3MOKHBIMH NOTJI0TUTENAMHM. Hudero qpyroro B JaHHOM MOJXOA€
He ocraerca. HanmomuuMm, yto B Oosnee no3gHux padorax P. ®deitumana u [[x. Yu-
Jepa yTBEP)KAaJO0Ch, YTO HE MOXET OBbITh M3JIy4EHHS, €CIH HET €ro BO3MOXKHBIX
HOTJIOTUTEIIEH.

3. Makpockonuyeckasi IpUPoOAA MPOCTPAHCTBA-BPEMEHH

TpeTbuM Ccepbe3HBIM JI0BOJOM B I0JIb3Y OOYCIIOBJIEHHOCTH METPUKH COBO-
KYITHOCTBIO BKJIQJIOB M3 «MOPS» H3IYYEHHOIO, HO €Ille HE MOIJIOIIEHHOTO 3JIeK-
TPOMAarHUTHOTO W3JIy4EHHUS SIBISIETCS M€ O MAKPOCKOIMYECKOH (CTaTHCTHYE-
CKOM) MPUPO/Ie KIACCUUYECKUX MTPOCTPAHCTBEHHO-BPEMEHHBIX OHATUH.

CeromHs TpyZIHO cKa3aTh, KOMY IPHHAIIEKUT HPUOPUTET BBIIBUKCHMUS
UIEeH O MPOUCXOKICHUH KIACCHUECKUX MOHSITUHA B Pe3yJbTaTe CyMMUPOBAHMS
OTPOMHOI'0 KOJINYECTBA HEKUX MHUKPO(AKTOPOB. B cBA3M ¢ 3TUM npuBEIEM BbI-
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CKasplBaHUE 110 dToMy Bompocy b. Pumana B cepenune XIX Beka: «Mnu To pe-
aJbHOE, YTO CO3JaeT MJICI0 MPOCTPAHCTBA, 00pa3yeT NUCKPETHOE MHOrooopasue,
WIN K€ HYXXHO IBITaThCsl OOBSICHUTh BO3HUKHOBEHUE METPHUUECKUX OTHOIICHUH
YEM-TO BHEIIHUM — CUJIaMU CBS3H, IEUCTBYIOIIMMH Ha 3TO peasibHoe» [13].

B cepenune XX Beka Ooiiee ompeeeHHO BBICKA3bIBAJICS HUACPIIAHICKUMA
maremMatuk Ban [laHmur: «MoOXXHO cUMTaTh METPHUKY OIMCAHUEM HEKOTOPOrO
“HOPMaJIbHOTO” COCTOSIHUSI MaTepuu (BKJIOYAsi U3JIy4E€HUE) U J1aTh €l CTaTUCTH-
YEeCKYI0 HMHTEpPIIPETALUI0 KaK HEKOTOpOoe yCpeAHEHUE (PU3MYECKHX XapaKTepu-
CTHK OKPY>KaIOUIMX COOBITUI, BMECTO TOrO YTOOBI KJIACTh €€ B OCHOBAaHUE BCEU
buzuxny» [14].

[IpuBeneM Takke BbICKa3blBaHUE OTeueCTBEHHOro mMarematuka I1.K. Pames-
CKOro: «Mexay TeM TpyAHO COMHEBAThCA B TOM, YTO MAaKPOCKOIMYECKHE ITOHSI-
TUS, B TOM YHCJIE ¥ HAllld IPOCTPAaHCTBEHHO-BPEMEHHBIE IIPE/ICTABICHMS], HA Ca-
MOM JIeJI€ YXOAST CBOUMH KOpHSAMHU B MHUKpoMup. Korma-HuOyap OHU JTOJKHBI
OBITh PACKPBITHI KAK HEKOTOPBIA CTATUCTUYECKUN UTOT, BBITEKAIOIIMNA U3 3aKOHO-
MEpPHOCTEH 3TOr0 MHpa — JAJIEKO €Ie HE PasraJaHHbIX — IPU CyMMapHOM
HaOJIFOICHUM OTPOMHOT0 Yucia MUKposiBiaeHui» [15. C. 258].

PameBckuii HeoqHOKpAaTHO oOparmancs K 3Toil uaee. Tak, cBOH KanmuTallb-
HBII Tpya «PUMaHOBa reoMeTpusi M TEH30PHBIM aHAJIU3» OH 3aBEPIIACT CIIOBAMH:
«B03MOXHO, YTO U caM YETBIPEXMEPHBIN MPOCTPAHCTBEHHO-BPEMEHHOW KOHTH-
HYYM C €ro reOMETPUYECKHUMH CBOMCTBAMH OKaKeTCS B KOHEYHOM cueTe 00pazo-
BaHUEM, HMEIOUIMM CTaTUCTUYECKUM XapaKTep M BO3HMKAIOUIMM Ha OCHOBE
OO0JIBILIOTO YKCIIa MPOCTEHIINX (PU3MUECKUX B3aUMOJCHCTBUN 3JIEMEHTAPHBIX Ya-
ctull. Ho, koHEUHO, MOAXOABI K 3TOMY BOIIPOCY IOJDKHBI HOCUTH COBCEM HHOMU
XapakTep, NOCKOJIbKY OHHU JOJDKHBI 0a3upoBaThCs Ha KBAHTOBOI MEXaHHMKE — TEO-
PHUH COBEPIIEHHO MHOTO CTHJIS, 4YeM Teopusi oTHocutenbHocT» [15. C. 658].

JlobaBuM K 3TOMy ermie Ooyiee ONpe/ieCHHbIE BBICKA3bIBaHUS (DU3UKOB-
TEOPETUKOB BTOPOW MONOBUMHBI XX Beka. Tak, aMepUKaHCKUN (U3UK-TEOPETHK
E. [TummepmaH B cBoel paboTe ¢ XapaKTepHbIM HazBaHueM «MakpocKonmuyeckas
[IpUPOJa MPOCTPAHCTBA-BPEMEHI» MUCAI: «...MHUKPOCKOIIMYECKHE CUCTEMBI B3a-
UMOJIEUCTBYIOT CIIOCOOaMH, KOTOPbIE TaKXKe JOJKHBI ONMHMCHIBATHCS aOCTPAKTHO,
TO ecTh 0€3 CCBUIOK Ha MPOCTPAHCTBO U Bpems. Korga orpomMHoe 4MCIO TakuX
MHKPOCKOITMYECKUX CHCTEM B3aMMOJICHCTBYET, MPOCTEUIINKA U caMbli (yHIa-
MEHTAJIBHBIM PE3yJIbTaT COCTOUT B CO3JaHUM IPOCTPAHCTBEHHO-BPEMEHHOIO Kap-
Kaca, KOTOPBIA IIPUAAET 3aKOHHOCTh KIIACCUYECKUM IPEICTaBICHUAM O IpO-
CTPAHCTBE U BPEMEHHU, HO JIMIIIb HA MAKPOCKOIIMYECKOM ypoBHE» [16].

MO’KHO CyIIECTBEHHO NPOJIOJIKUTH NIPUBEICHUE BBICKA3bIBAHUI TaKOI'O PO-
7la, B pa3HOE BpeMs CAENaHHBIX U JPYIMMM W3BECTHBIMHU aBTOpamu. OcoOeHHO
cienyeT otMeTutTh pabotel P. [lenpoysa, koTopblil B mocienHeit tpetn XX Beka
MIPEANPUHSII PEAJIbHYIO TOIBITKY BBIBECTU MOJIENb KIACCUYECKOTO IPOCTPAHCTBA-
BpPEMEHU U3 GU3UKU MUKPOMHPA Ha OCHOBE CIIELUAIILHO Pa3BUTON AJIs 3TOH LeIH
TBUCTOPHOU mporpaMmsl. B ogHoi u3 crarent P. Ilenpoysa ¢ corpyaHukamu mnu-
canochk: «B mpeamectByromux padorax (P. [lenpoysa. — FO.B.) ObuIO MOKa3aHoO,
YTO MOYKHO BBECTH IOHSTHE €BKJIMA0BA IPOCTPAHCTBA, UCXOAS U3 MpEJea BEPO-
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SITHOCTH B3aUMOJICUCTBUS OOJBIIONW CETH YacTHUIl, KBa3HUCTaTUYECKH OOMEHHBa-
omuxcs cnuHamu. [Ipu TakoM MOAXoJe €BKIMI0BA CTPYKTypa BO3HHKAET W3
KOMOHMHATOPHBIX MpPaBUJI, KOTOPHIM yJIOBJIETBOPSIET MOJHBIM YIIIOBOH MOMEHT B
PEIATUBUCTCKOM KBAaHTOBOM MEXaHUKE. <...> MbI HaJeemcs, 4TO pa3BUTHE TBU-
CTOPHOW TEOpUHU IPUBEIET B KOHEYHOM CHETE K IMOCTPOCHHIO JIOPEHILIEBBIX MHO-
rooOpasuii, KoOTOpble OyIyT CIYKUTh MOJEIAMU MPOCTPAHCTBA-BPEMEHI
[17. C. 132]. Onnako, kak npusHaics [lenpoy3 B Oeceie ¢ aBTOpoM, eMy TMOKa TaK
Y HE YJAJIOCh PEUIUTh IOCTABJICHHYIO 33/1auy Ha OCHOBE CBOEH TEOPUH TBHUCTOPOB.

K xonmy XX Beka u Ha pyOexxe XX u XXI BeKOB BBICKa3bIBaHHsS O HEOOXO-
JUMOCTH peanu3alyl HIeH O MAaKpPOCKONUYECKOW MpHUposie MPOCTPAaHCTBa-
BpPEMEHH 3By4asid Oojiee HacTOH4MBO. Bce 3TO MOKa3kIBaeT, 4To 3/1eCh peYb UACT
0 HEOOXOIMMOCTH PEIICHUS TABHO HA3PEBIIICH MPOOIIEMEI.

OpnHako crnemayeT 3aMeTUTh, YTO MOJABIISIONIee OONBIIMHCTBO aBTOPOB, IMH-
CaBIIMX O MAKPOCKOIMWYECKOW MPHUPOJE MOHATHA MPOCTPAHCTBA M BPEMEHH, HE
yKa3bIBaJIM JOCTATOYHO OINpPEAEIEHHO MUKPO(AKTOPHI, BIUAHUS KOTOPBIX MOJJIE-
XKaT CYMMHUpPOBaHUI0. B 00cyxkmaeMoM 371eCh PeSIIIHOHHO-CTATUCTHYECKOM TIO/I-
XO0JIe TAKOBBIMHU MPEJJIaraeTcsl CUUTaTh BKJIAABI U3 «MOPS UCIYIIEHHOTO BHEII-
HUM MHUPOM, HO €LI€ HE MOTJIOLEHHOTO AIEKTPOMATHUTHOTO U3ITy4YECHHUSI.

4. KakoBa npupoaa KBaHTOBBIX aHcamMOJ1ei?

Ecnu yxe ocTpo mocTasiieH BOIPOC O CTATUCTUYECKOM (MaKpOCKOIIMYECKOIN)
MIPUPO/IE KIACCUYECKUX MOHATUIN NPOCTPAHCTBA U BPEMEHH, TO aHAJIOTHUYHBII BO-
NpoC O MPHUPOJE CTATUCTUYECKOTO XapaKTepa IMOHITUHA KBAHTOBOM MEXaHUKH
BCTaJl cpa3y ke mocie ee co3fanus. Tak, A. DUHIUTEHH monarai, 4To B KBaHTO-
BOIl MeXaHMKe BOJIHOBas «(yHKILMS HU B KOEM ClIydae HE OINKCHIBAET COCTOSTHUE,
CBOMCTBEHHOE OJJTHON €IMHCTBEHHOW CHUCTEME; OHA OTHOCUTCS CKOPEE K HECKOJIb-
KHM CHUCTEMaM, TO €CTh K «aHCAMOJIIO CUCTEM», B CMBICJIE CTATUCTUYECKON MeXa-
HUKU. <...> TOoT QakT, 4TO KBAaHTOBAsi MEXaHUKa MO3BOJISIET CTOJb MPOCTO MOIY-
YUTHh BBIBOJBI, KaCAIOLIMECS IPEPBIBHBIX IMEPEXOA0B (KAKYIIUXCS) U3 OJHOTO
o01Iero COCTOSIHUS B APYroe, He JaBasi (PM3UYECKU MPeICTaBICHUs 00 OTJEIbHbIX
npoleccax, CBA3aH ¢ APYruM (pakToMm, a UMEHHO, YTO T€OpHUs B JACHCTBUTEIBHO-
CTH OIIEPUPYET HE C OTAEIBHOM cucTeMoid, a c ancambiem cuctem» [18. C. 55].

[To3xe 00 3TOM mucanu Apyrue aBTophl. Tak, akagemuk JI.M. Manaenbmram
B CBOMX «JIeKIMIX MO KBAaHTOBOW MeXaHUKe» oTMmevan: «B oboux ciydasx, u B
KJIACCHUECKOM TEOpWH, U B KBAHTOBOW MEXAHHKE MBI HIMEEM JI€JI0 C OOJIBIION CO-
BOKYIIHOCTBIO 3JIEMEHTOB C HEKOTOPBIM Npu3HakoM. Ha30BeM 3Ty COBOKYIIHOCTb,
HaJl KOTOpPOM MpOJesbIBacTCsl cTaTUcTHYecKas oOpaldoTka, kosiekTuBoM. Koi-
JICKTUB JIOJKEH OBITh KaK-TO BBIENICH, HHAUE TEPSET CMBICT ITOCTAHOBKA JIIOOOTO
Bonpoca 0 HeM. Tak BOT, FOBOPAT, YTO > — BePOATHOCTh. HO B KaKOM KOJLIEKTH-
Be? Ecnm 3TO He yka3zarb, TO BO3MOKHBI BCSIKME€ HEACHOCTU M IapaJOKChD)
[19. C. 332].

Jlanee MOKHO IPOLIMTUPOBATH aHAJOTHYHbIE BbICKa3zbiBaHus .M. bioxuH-
uesa [20] u psna apyrux aBropoB. KoHE4YHO, IpU 3TOM HMMEIOTCA B BUIY HE TE
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aBTOPbI, KOTOPBIE BBICTYNAIOT 33 HEOKJIACCUUECKYI0 TEOPHUIO «CKPBITHIX MapaMeT-
poB». Bo3Bpara K KJIaCCHYECKHUM MPEACTABICHUSIM B (PU3NKE MUKpOMHUpa HE Oy-
net. OIHaKO aBTOPBI, BBICTYMNAIONIUE 32 PACKPBITHE CYLIHOCTH KBAHTOBOMEXaHU-
YECKUX aHCaMOJIeH, JIMOO OCTABIISIFOT 3TOT BOMPOC HESCHBIM, THOO C MX JOBOJAAMH
TPYJHO COTJIACUTHCS MOJHOCTHIO.

5. Ilpunuun Maxa

W3noxxeHHble uien caMbIM HETOCPEICTBEHHBIM 00pa30M CBUIETEILCTBYIOT
O IPOsIBJICHUAX NpUHIUNA Maxa B (pOPMHPOBAHUU OCHOBHBIX MOHATHH OKpY’Ka-
foutero Mupa. CoriacHo B3risgaM Maxa, GuU3nYecKuii MUp MPEACTaBISIICA Sau-
HBIM HEPA3pbIBHBIM LEJIBIM, TaK YTO CBOMCTBA €ro OTAEIbHBIX YacCTeH, OOBIYHO
IIOHMMAEMBbIE KaK JIOKaJbHbIE (MPUCYILNE OTAEJIBHO B3ATHIM YacTULIAM WM CH-
cTemMaMm), Ha caMOM jejie oOyCIIOBJIEHbI paclpeiesieHueM BCel MaTepuu MHUpa,
WJIM, TOYHEE, TNI00aJIbHBIMM CBOMCTBaMU BceaeHHOM.

Ananorununoe ytBepxkaan u A. Ilyankape: «Bce wactu mupa cBs3aHbl MEX-
ny co0oii, n kak HU janek Cupuyc, OH BCe-TaKH HECKOJIBKO JIEMCTBYET Ha TO, YTO
npoucxouT y Hac» [21]. [Tozxke 00 sTom mucanu A. DUHIITEWH, BBEAIINI cam
TepMuH «npuHIUMn Maxa», ®@. Xoun, Jx. Hapmukap, Jx. Yunep u pan apyrux
U3BECTHBIX aBTOPOB. Tak, Yuiep Bo Bpems npeObiBanus B Mockse B 1971 rogy
Ha cTeHe Kadenpsl Teoperuueckod ¢uzuku ¢usdaka MI'Y Hamucan ciosa:
«He moxet ObITh (M3UKU 2JIEMEHTApHBIX YacTUL, UMEIOIIEH J1eJI0 JHIIb C CaMU-
MU 3JIEMEHTapHBIMU YacTUIlaMW». M3 Oecelpl ¢ HUM CIEelI0BaJIo, YTO 3/1€Ch OH
MMeEJl B BUJly Y4€T BCErO OKPYKaroUlero Mupa, TO €CTh y4eT npuHuuna Maxa.

OpHako TyT ke BCTaeT BOIPOC, KaK TEXHUUYECKU PEAJIN30BATh yUeT IIPUHIIU-
na Maxa? DHHIUTEHH HEKOTOpoe BpeMs IoJjiaraj, yTo npuHUuI Maxa yxe co-
JIep’KUTCS B OCHOBAHUHU CO3JAaHHOM MM OOIIEeH TEOpUHM OTHOCHUTEIIBHOCTH, HO
BCKOpE IIOHSJI, YTO 3TO HE Tak. JIMIIb KOCBEHHO MOXHO COIJIACUTBHCSA C 3THUM,
umest B BUy, uro Cupuyc u pyrue gajnekue oobekTsl BeeneHHOM Kak-To BIUSIOT
Ha HAC TPaBUTALMOHHBIM 00Pa30M.

B namux pa0GoTax, BBIIOJHEHHBIX B paMKax TEOPUH MPSIMOr0 MEKYacTHY-
HOT'O IEKTPOMAarHUTHOTO ¥ I'PaBUTALMOHHOIO B3aUMOJEHCTBU (B pamMKax yHap-
HOM peNILMOHHON NHapaJurMbl), ObUIO MOKa3aHO [2], yTO rpaBUTaUUs Hpea-
cTaBjsieT c000il cBOeoOpa3HOe KBaJApPaTHYHOE NPOSIBJIEHHE MPAMBIX IJIeK-
TPOMATHUTHBIX B3aUMOACHCTBHIA.

B cBsA3M ¢ 3TUM yMECTHO HAIIOMHUTh, YTO Ha MPOTSHKEHUU OOJIbLIEH 4acTH
XX cTonerust NpOMCXOHI HANPSKEHHBIA MOUCK 0oJiee TECHON CBS3U I'paBUTALIU-
OHHBIX B3aMMOJECHCTBUN M BCEH T'€OMETPUYECKOW IMAPATUTMbI C AJIEKTpOMarHe-
TU3MOM. B reomerpuueckoil mapaaurme oHa Oblia SIBHO BCKpPBITa B paMKax
5-mepuoit Teopun T. Kanylisl 1 B psijic BApHAHTOB €€ 0000IICHHIA.

3HAYUTEIIBHOE BHUMAHHUE CBSI3UM IPABUTALUN U IEKTPOMAarHeTU3Ma yAeisl
B cBoWX uccienoBanusx ['. Belnns. J{ns pemienus 3Toit mpobiieMbl OH pazpadboTait
00001eHne reomeTpun PuMana — OTKpbUT TaK Ha3bIBAEMYIO T€OMETPUIO C HEMET-
PUYHOCTBIO, HBIHE UMEHYEMYI0 reomerpueil Beiid. Ee xapakTepHbIM CBOWCTBOM
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ABJIICTCA U3MCHCHHUC IUIMH BCKTOPOB IIPU HapaJUICIBHOM IICPEHOCC, YTO Beiinb
OpeaJIOXKUIT CYHUTATh 06YCJ'IOBJ'ICHHBIM OJICKTPOMArduTHBIM ITOJICEM. O}lHaKO, Ha
Haml B3rjaAna, Beiimo CJICO0BAIO «KOITHYTBH» FJ'IY6}K€ — O6”b${BI/ITB, 4qTO CaMO IIOH:A-
THEC TJIMHBI 06yCJIOBJ]eH0 QJICKTPOMArHCTu3MoM.

Ecmu cornacuthcs ¢ TEM, YTO I'paBUTAlUA IMPEACTABIACT coboit CBOCO6paS-
HBIN KBaapaT 3JICKTPOMAru€Tu3imMa, TO BCTACT APYT ol BOIIPOC: OrpaHUYNBAOTCA
JIX 3JICKTPOMArHuTHBLIC BJIIMAHHA Ha HAC TOJBKO 4Y€PE3 CBOKO KBAAPATUYHOCTL B
BUJIC I'paBUTALlUN UJIA UMCHOTCA KAKHUC-TO APYyTHUC (I)OpMBI €ro BO3,[[CI>'ICTBI/II‘;I?

6. «Metaduzuka 3J1eKTPOMATHUTHOT O U3JTyUEHUSI»

Hcxonst n3 COBOKYITHOCTH M3JI0’KEHHBIX HJIEH, B paMKax ITOCJIEI0BATEIBHOTO
PEJSIIUOHHOIO MOAXO0Aa MOXKHO CIeaTh CIEAYIOLUIUN BBIBOJ: IIOCKOJIBKY B pells-
LMOHHOM IapajiirMe HET CaMOCTOATENIbHOM KaTeErOPUHM IIPOCTPAHCTBA-BPEMEHH, A
BMECTO HEro BBICTYIIA€T COBOKYITHOCTb OTHOILUEHUN MEXIy MaTepHAIbHBIMU
00BEeKTaMu (3apsaaMu), a KpOME TOTO, UMEETCS «MOPE» UCIYLICHHOTO, HO eIIe He
MOTJIOIIEHHOIO 3JE€KTPOMArHUTHOIO M3JIyY€HHs, TO BO3HHUKAIOT BECKUE OCHOBA-
HUS BBIIBUHYTb UJICI0, YTO MCIYLIEHHOE, HO €elle He NOIVIOLIEHHOe JJIEKTPO-
MarHuTHOe M3JIy4eHHe y4acTByeT B ()OPMHUPOBAHMH CAMOWl HIeH NPOCTPAH-
CTBEHHO-BPeMEHHBbIX OTHOUIeHUH. boiee Toro, MoKHO BbICKa3aTh Jaxe Ooiee
CUJIBHOE YTBEP)KJICHHUE, YTO UMEHHO HCIYLIEHHOEe, HO He IOIJIOLIEeHHOe JJIeK-
TPOMATHUTHOE U3Jy4eHHE, OTBETCTBEHHO 32 (DOPMHUPOBAHUE KJIACCHYECKOI0
NPOCTPAHCTBA-BPEMEHH.

bnu3zkas uues BbICKa3blBaJIaCh HUJEpiaHAcKuM matematukoMm [. Ban Jlan-
uroM (1900-1959) B ero cratbe «O COOTHOIIEHUU TEOMETPUH U (PU3UKU U KOH-
LEenuusl IPOCTPAHCTBA-BPEMEHM», Iie OH nucai: «C JaBHUX MOpP CUUTAETCS, YTO
MNOHATHUS U TEOPEMBI T€OMETPHUU SIBJIAFOTCS IPEANOCHUIKAMU ISl HCIOJIb30BaHUS B
MaTeMaTU4eCKUX Mojensax ¢pusuku. [IpuunHbl mpeodaaiaHus TAKOTO OTHOIICHUS
KQKYTCSl CKOpee NOPOXKIACHUSIMU UCTOPUM U TPAJULUN, YEM JIOTUKUA. DTO OCTAET-
Cs BEpPHBIM Ul €BKJIMIOBOM M PUMAHOBOW I'€OMETPHHM, INPENJIOKEHHOW OiH-
IITEHHOM B Ka4€CTBE MOJEIM T'PABUTALMH, TAK K€ KaK U INATUMEPHOCTH U IIPOEK-
TUBHOT'O 000011eHHs, U 00Jiee CBEXKHUX OOLIMX JTMHEHHBIX CBA3HOCTEH, UCIOIb30-
BaBluxcsa OWHmTeHoM U Ulpenunrepom. HepoctaTtouHo sicHO, Kakue Jjiorude-
CKHE€ WJIM 3MHUCTEMOJOTHYECKHE ITPEUMYIIECTBA Y UHTEPIIPETALUN YACTH T€OMET-
pUYECKOTr0 O0BEKTa, KaK, CKa)KeM, 3JEKTPOMArHUTHOTO IOJIA, a HE HA00OpOT»
[14].

Hpyrumu cnoBamu, Ban JlaHuur craBui Bonpoc: noueMy (pU3MKU HallEICHbI
Ha OMNMCAHUE IIEKTPOMArHeTU3Ma Yepe3 reoMeTpUYECKUe MOHSTHS, a He Hao0o-
pOT, — IOYEMY HE CTPEMSITCS] BBIBECTH F€OMETPUIO, UCXOSI U3 MOHATUN 3IIEKTPO-
Maraeru3ma? QakTHYECKH OH MUCAJ, YTO HET KaKUX-JINOO JIOTUYECKUX WU JIIU-
CTOJIOTUYECKHUX 3allPETOB Ha MOCTAHOBKY OOpaTHOW 3ajjaud — BBIBOJA MOHATUN
KJIACCUYECKOI'0 MPOCTPAHCTBA-BPEMEHHU U3 0oJiee 3JIEMEHTapHbIX MOHATUH U 3a-
KOHOMEpPHOCTEW (PU3UKU, KOTOPHIMH, B YACTHOCTH, SIBJISIOTCS 3JI€KTPOMArHUTHbIE
B3aUMOJICHCTBUS.
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Ban JlaHuur npusbiBaji «K IMOCTPOEHUIO Oojiee peaqucTUYHON Mojenu ¢u-
3UKH, TaK HAa3bIBAEMOW «MOJIEIH BCIBILIEK», [ MaTepusl MPEJICTABISETCS B BUIE
KOHEYHOT0 4YHCJa KOHEYHBIX TpPYMIN 3JIEMEHTapHBIX COOBITHH, Ha3bIBAEMBIX
BCIIBIILIKAMM, TJI€ KOHEUHbIE I'PYMIbI MIPEACTABISIOT UMITYJIbC 3HEPTUHU, & TAKKe
IPOCTPaHCTBEHHO-BpeMEeHHbIE OTHoWeHUs. [Iporpamma ycrpanenus u3 ¢QyHna-
MEHTa MaTeMaTHYECKOW (PU3UKU UJeH MPOCTPAHCTBEHHO-BPEMEHHOTO KOHTHHYY-
Ma ¥ 3aMEHBI €r0 Ha KOHEUHbII HA0Op AUCKPETHBIX COOBITHI ¢ TPOCTPAHCTBEHHO-
BPEMEHHBIMU OTHOIICHUSMH MEXy HUMH MOXET OBITh MOJAJepkKaHa TEMU apry-
MEHTaMH, KOTOpbI€ MEPBOHAYAIBHO MPHUBEIN DUHINTEHHA K CIELHUaIbHOU U 00-
el TEOPUU OTHOCUTEIBHOCTHY [ 14].

3TO HECOMHEHHBIN MPHU3BIB K PA3BUTHUIO PEIIILIMOHHON MapaanurMel husznde-
CKOTO MHUPO3JIaHus, B KOTOPOH IPOCTPAaHCTBO-BPEMsl HE MMEET CTaTyca IEepBUY-
HOW KaTeropuu, a HpeICTaBiseT COOOM aOCTpakIHMIO OT CHCTEMbl OTHOLICHUH
MEX1y COOBITUAMHU (BCHBIIIKAMH).

Oco060 BakHYIO pOJIb MPH peaH3aluy JaHHOW MPOrpaMMBbl UTPAIOT BOJIHO-
BbI€ CBOMCTBA CBeTa (3JEKTPOMAarHUTHOIO M3JlyueHus). VM31aBHa OHU BbI3bIBAJIN
OKMBIIEHHBIE AUCKyccun. CleICTBHEM BOJIHOBBIX CBOWCTB CBETA SIBISIETCS BEPO-
SITHOCTHBIM XapaKTEp €ro MOBEJIEHUS — UCIYLIEHHOE U3JIYyYEHHE MOXET IOIrJ0-
TUTBCS pa3HbIMU 00bekTamHu. Jlaxe eciiu u3itydyeHune c(hoKyCUpOBaHO U HAlleJIEHO
Ha IONaJJaHue B ONpe/IeJICHHbIe O0BEKThI, TO 3TO CBS3aHO C (ha30BBIMHU BIMSHUSA-
MU (BKJaJaMy) Ha €ro IMOIJIOIEHHWE TEMU WIM UHBIMU OOBEKTAMHU CO CTOPOHBI
(oKycupyloIero ycrpoiicrtsa. 310 CBOWCTBO M3IyYeHHMsS OOBIYHO BOCIPHHHUMA-
JOCh KaK HEKOE J0CaJHOE CBOWCTBO MPHUPOJBI, KOTOPOE OOBEKTHBHO €CTh, H €ro
HE0OXOJIMMO YUYMUTBIBATh U TOJIbKO. OHAKO, C TOUKU 3pEHHsI PEISLMOHHOIO MO~
X0Jla, BEPOSTHOCTHBIM XapaKTep IOBEIEHUS U3IYUYEHUS SBJISETCS UPE3BBIUANHO
BaXXHBIM OOCTOSITEILCTBOM, OTBETCTBEHHBIM 32 BO3HMKHOBEHME KIIACCHYECKUX
IIPOCTPAHCTBEHHO-BPEMEHHBIX NOHATUN. Ecji O0bI BOJTHOBBIX CBOMCTB H3JIy4e-
HHSA He ObLJI0, TO He ObLIO Obl M NMOHATHH UIMH U O0LIENPUHATHIX pacnpese-
JIEHMH 00beKTOB B IIPOCTPAHCTBE.

B peanbHOM MHpe MBI UIMEEM JIE€JI0 HE C OJTHUM MCIIYIIEHHBIM HU3JIy4YE€HHUEM,
a C OrPOMHOM MX COBOKYITHOCTHIO, 00YCIIOBIIEHHON MHO>KECTBOM IPOUCXOIALINX
B MUpPE NPOLECCOB B3aUMOAECUCTBUNA. DTO MIPEICTABIISETCS JOCTATOYHBIM OCHOBA-
HUEM JUIsl yTBEPXKACHUS, YTO HIMEHHO OrPOMHAasi COBOKYIIHOCTh AKTOB U3JIy4e-
HHUS OTBETCTBEHHA 32 MAaKPOCKONHMYECKYI0 IPHPOAY IPOCTPAHCTBEHHO-
BPEeMEHHbIX OTHOIIEHHIA.

7. IKCKypC B HCTOPHIO

OTMeTHUM, 4TO MOTHUBBI M3JI0’KEHHBIX BBIIIE HJECH BBICKA3bIBAJIUCH JIaBHO,
MPUYEM JIFOOOIBITHBIE COOOpaKEHUSI MOKHO HAWTH B JOMIEANINX JO HAC CBEJe-
HUSIX JaKe U3 IIyOOKOW JPEBHOCTU. 3aTEM HEKOTOpbIE M3 ITHX HJIeH pa3BHUBa-
JUCh B CPEIHEBEKOBOU apaOckoil (humocoduu, a Tak)Ke HEKOTOPBIMH TIPEICTaBU-
TEJIMU €BPOMNEHCKON HAayKu. B KakOH-TO CTENEHU HW3JIOKEHHOE BBIIIE MOMXKHO
CUUTATh BO3POKICHUEM U PA3BUTHEM JPEBHUX UJIEH.
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[Toznnee paboThl B oOnacTu MeTaU3MKK CBETa pPA3ACIWINCh HA TPHU
HaIpaBJICHUS: E€CTECTBEHHOHAYYHOE, MOpPajibHO-(PUIOCOPCKOE U PETUTHO3HO-
mucTtuueckoe. Jliis paccmarpuBaeMoil 37ech IpoOeMbl TJIaBHBIA HUHTEpEC Mpe-
CTaBIISIET €CTECTBEHHOHAYYHOE HalpaBlIeHUE UccieloBaHuid. B ero pamkax Obu10
MOJIy4YE€HO MHOKECTBO PE3yJIbTaTOB O (PU3NUECKHX CBOMCTBAX CBETA, a 3aTEM YyKe
Obly1a YCTAaHOBJIEHA CBS3b C DJIEKTPOMArHETH3MOM.

Wcropun pa3Butus mnpencTraBieHUd 00 3JIEKTpOMarHeTH3MeE IOCBSIICHO
MHOKECTBO MybOnukanuii (cM., Hapumep, [22]). HekoTopsie aBTOPHI MpeaiararoT
CUHMTaTh HAadajao Hayku o0 anektpuyectBe ¢ Tpyaa B. ['mmsOepra 1600 rona, a
HayKa O MarHeTW3Me BO3HMKJIA 3HAYUTEIIbHO paHblle. Ype3BbIUyallHO BayKHBIM J10-
cTkenneM sBuiioch otkpeitre 111.0. Kymonom B 1785 romy dbopmynbl 3aBucH-
MOCTH 3JIEKTPHUUECKOI0 MOJIsSl OT PAacCTOSHUSA 10 UCTOYHMKA (3akoHa KyroHna), ko-
Topasi Oblja 3amucaHa M0 aHAJIOTUU C paHee YCTAaHOBJICHHBIM 3aKOHOM HbloToHa
quis rpaButannu. Bekope KynoHnowm ke Obuta 3amucaHa aHanoruyHasi popmyiia u
11 MarHUTHBIX B3aUMOIEHCTBUM.

B teuenue nocnenyromero 6oyiee 4eM CTOJETHUS MOCTENEHHO PEIIAJICS Pl
3a/a4 Kak (pU3NYEecKoro, Tak U MeTtaduszndeckoro xapakrepa. K Hum, B gactHo-
CTH, OTHOCHWJICSI BOIIPOC O COYETAHUU KJIACCUKO-MEXaHUYECKUX MPEICTaBICHUHN O
MHPO3JaHUU C 3aKOHOMEPHOCTSMH JJIEKTPUYECKHX B3aMMOJIECHCTBHU. BaxHoi
BEXOW B Pa3BUTHH TEOPHH DJIEKTPOMArHeTU3Ma SIBUJIOCH OOBEIUHEHHE DICKTPH-
YECKUX W MAarHUTHBIX B3aUMOJEMCTBUNM B TEOPHUIO 3JIEKTPOMArHETH3Ma. 37ECh
BaOXHOE 3Ha4YeHHEe umenu paboTel Papanes m MakcBemna. Cremnyronieid Bexou
SIBUJIOCH OTKPBITHE 3JIEKTPOMArHUTHOM MPUPO/JIbI CBETA.

3aMeTuM, YTO B IPOLECCE PAa3BUTHS TEOPUH AJIEKTPOMArHETU3Ma BbIABUTAJI-
Csl M BUJIOM3MEHSJICS Psii COMYTCTBYIOMINX MeTapU3NYECKUX UIEH, B YACTHOCTH,
BBEJICHUE U TOCTENEHHOE OOBbEIUHEHHE HECKOJIbKUX 3(PHUPOB: IIEKTPUUYECKOTO,
MarHuTHOTO, cBeToBOro. IlapamienbHO MPOUCXOAUIN TUCKYCCHH O BBHIOOpE MEX-
Ny KOHICTIIHSIMH JaIbHOJCUCTBUS M OJIM3KOEHCTBUS. JloMHHUpOBaia TO OJHA
u3 HUX, TO Apyras. Tak, B cepeaune XIX Beka B HEMENKON (U3MYECKOM IIKOJIC
JOMHHHPOBaJIa KOHIEMIIHS JaTbHOICHCTBUS, a 3aTeM mociie paboT MakcBenna Ha
MEePBBIN IUIaH BBINLIA aHTJIMKACKas (puU3MUecKas IIKOJa, ONMUpaBIIascs Ha KOHIICT-
uto OonuskonencTBus. [Ipu 3TOM Takke HEMaJIOBAaXKHBIM ObLT BOMPOC O TOM, Ka-
KOW THII JAJIBHOJAEHUCTBHS MCIIOIb30BATh: PACIPOCTPAHSABIIMICSA C KOHEUHON WIH
0ECKOHEYHOU CKOPOCTHIO.

HemanoBaxupiM (hakTOpOM SIBHJICSI BOIIPOC BBIOOpA MOAXOJSIIEr0 MaTeMa-
TUYECKOr0 amnmapara, B 4YaCTHOCTH, BBIXOJl Ha HCIOJIb30BaHUE AU(epeHinab-
HBIX YpaBHEHUU BTOPOTO MOPSAKA AJIS ANEKTPOMArHUTHBIX MOTEHIIMANIOB MO 00-
pasuy muddepennnanbHoi (opMbI BTOPOTo 3aKOHAa MexaHWKH HpioToHa.

B wurore x konny XIX Beka Obuta chopmysmpoBaHa TEOpUs dJIECKTPOMArHe-
TU3Ma, OIMPAIOLIASCS HA MIPEACTABICHUS O €IMHOM 3JIEKTPOMAarHUTHOM BaKyyMe.
B pa6ore BiIl. Busruna [22] aToT nepuoa, JIMBIIMICS MPUMEPHO TOJTOpA Je-
CATWIIETUS, ObUI Ha3BaH IMEPHOJOM PAa3BUTHUS AJIEKTPOMATHUTHO-TIONEBOM Mpo-
rpamMmsbl (OI1I1). B Helt ncxonHol MaTepuabHON CYLIHOCTBIO CUMTAJIACh HETpe-
pBIBHAsE CyOCTaHIUS — JIEKTPOMArHUTHOE TOJIe, KOTOPYI MMEHOBAIU d(PUPOM.
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JIBuokeHHst 3TOM CyOCTaHIIMK OMHCHIBAINCHh ypaBHeHHsAMH MakcBesia. Kak mu-
et BusruH, «BO3HUKHOBEHUE 3JIEKTPOMArHUTHO-TIOJIEBOM MPOTPaMMBI OTHOCHT-
ca Kk 90-m romam XIX Beka u cBszano ¢ umeHamu ['. T'epma, X.A. Jlopenia,
Jx.JIx. Tomcona, [x. Jlapmopa, O. XeBucaiina, 3. Buxepra (OTKpbITHE 3JIEK-
TPOMAarHUTHBIX BOJIH U 3JIEKTPOHA, KOHLIEMIIMS JIEKTPOMArHUTHOM Macchl, pa3pa-
00TKa OCHOB 3JIEKTPOHHOUW TEOPHH H JCKTPOIMHAMHUKH JABMIKYIIIMXCS TS H T. 11.)
Oco0enHo BakHbl B ykpemueHun nozuuuii D111 6pun onwitel B. Kaydmana no
HCCIIEOBAHUIO 3aBUCUMOCTH MAcCChl JIEKTPOHOB OT CKOPOCTH UX JABUKEHHS, KO-
TOpbIE, KaK OyATO, MOATBEPHKIAJIA KOHIICTIIIUIO 3JIEKTPOMarHuTHOW Macchl. Hava-
70 XX B. kazasiock BpemeHeM tpuymda IOIIII» [22. C. 10-11].

OTMeTUM, YTO Ha MPOTSKEHUU HECKOJIbKUX BEKOB aJbTEPHATHUBOM pEIIsLIU-
OHHOM MapagurmMe BBICTYyHAlW IMPEICTaBICHHUs O CyOCTaHUUAIbHOW MPHUPOJE
KJIACCUUECKOTO MPOCTPAHCTBA, 3AMOJIHIEMOT0 WIH J1a)K€ MOJIHOCThIO OTOX/IE€CTB-
asiemoro ¢ 3¢upoM. B wactHocTh, I'. Beilsib ObuT TOPSIUUM CTOPOHHUKOM THIIOTE-
36l 3¢upa. Tak o mucan: «HecrmpocTta BeIuKuii HEMEIKHIA OAT-POMAHTUK | eTb-
nepuH emle B Hadane XIX Beka moceatui “Otiyy Ddupy” nmpekpacHble “KocMuie-
ckue” necHu. W mis cerogusimiHed Hatypduimocopuu oH ocTaeTcs BEJIUKOW 3a-
rajkoi; U sl MOEro NMOHMMAaHUs, B TOM YHCIIE, TPaHJAMO3HOE MPEBOCXOACTBO
a¢upa Hag MaTepueil octaetcs enyboyatiueni TaitHon» [23. C. 210].

3amMeTuM, YTO HUYTO HE MEIIAeT Ha3blBATh «OKEaH» M3JIyUYE€HHOIO, HO €Ile
HE TIOTJIOMIEHHOTO 3JIEKTPOMArHUTHOTO W3IIyYEHUS SJIEKTPOMArHUTHBIM 3(UPOM
B PEISILIUOHHO-CTATUCTUYECKOW mapaaurMe. J[eao TOJbKO B TOM, YTO CYIIHOCTb
3TOro 3(Qupa MPUHLIUIHUAIBGHO OTIMYACTCS OT MPEACTaBlIeHHH 00 3(upe KoHIA
XIX Beka. bonee Toro, 3TOT MOAX0/1 3HAYUTEIBHO YCUIIMBAET Ueto Beilis o ponu
JNIEKTpOMarHeTu3Ma B «06a30BOi MUPOBOM CTPYKTYpE».

bimskyto TOUKy 3peHus Ha MOHUMaHue d(prpa MOKHO YCMOTPETh B BBICKA-
3piBaHUAX Hukonbl Tecnbl. OH HacTauBajl Ha CyLIECTBOBAHUM 3JIEKTPOMATrHUTHO-
ro 3¢upa. [To aTomy Bompocy oH mucan: « IKCIEPUMEHTHPYS C UMITYTIbCAMH BbI-
COKHMX HaIpsHDKEHUH, 51 cpa3y ke cTajl riIyOoKO pa3MBIILISATh HaJ MpoOIeMoi MMpu-
POJIbI AIIEKTPUYECKON MaTepuu U 3HEpruu. Beckope mbician 00 OkeaHe BOJIH dJIeK-
TPUYECKON MaTepuu, 3amoHsAoe Beenennyto, mpruBenyn MeHs K HOBOMY (hu3H-
YecKoMy 00pa3y MHPOBOrO 3JIEKTPUYECKOro 3¢upa. Yxe B HOBOM BEKE 5 CMOT
pa3BuTh AUPHBIA MPUHIIUI JO TAKOW CTEMEHH, YTO MOJYYH HOBYIO JTUHAMHUYE-
CKYIO TeOpHIO IrpaBuTarum» (uut. 1o [24. C. 240].

B nepBoii Tpetn XX Beka BO3HUKJIM TEOpPUS OTHOCHUTEIBHOCTH (CHaydaja
crenuanbHas, a 3aTeM U 00Ias Teopus OTHOCUTEIBHOCTH), a TaKXKe KBaHTOBas
Teopus. Kak m3BecTHO, 3TH TEOPUH OTBEPIIIM MOHITHE IJIEKTPOMATHUTHOTO d(U-
pa B IPEeXHEM €Tr0 TTOHMMaHWH, OJJHAKO, Ha HAIll B3IJISAI, 3TH HOBBIC ITPOTPaMMBbI
HE CMOIJIM MOABEPTHYTh COMHEHHMIO Ba)KHOCTb W JIa)K€ JIOMUHHUPYIOIIYIO POJib
9JIEKTPOMArHeTH3Ma B CTPYKType (uzndeckoro Muposaanusi. CrnenuanbHas Teo-
pusi OTHOCUTENBHOCTH (DAaKTUYECKU CBs3ajia TEOPHUIO DJIEKTPOMAarHeTU3Ma co
CBOWCTBaMH NPOCTPAHCTBA-BPEMEHH, a KBAaHTOBAas MeXaHHKa (0COOEHHO Ha mep-
BBIX JTamax pa3BUTHS) JHIIb YTOYHWIA CBOMCTBA AJIEKTPOMArHeTU3Ma: OTKphLIA
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JUCKPETHBIN XapaKTEp JIEKTPOMArHUTHOTO U3Jy4YEHUs, @ 3aT€M I03BOJIAIIA OIU-
caTh 0COOBIC 3aKOHOMEPHOCTH AJICKTPOMArHUTHBIX B3aMMOJICHCTBHI B aTOMaX.

3aKjaouYeHue

Jlo mocnenHero BpeMeHU MeTa(u3uKy ObLIO NMPHUHATO OTHOCUTH K cdepe
¢dbunocoduu. Hexotoprie dunocodsl gaxke Ha3pBaIH METaU3UKY «TEOPETHYEC-
cKuM s1poM uiocopumu» [25]. B Hacrosiee Bpems ucCleAOBaHUS B 001acTH
(yHIaMEHTAIbHOW TEOPETUYECKON (PM3UKU TECHO CMBIKAIOTCS C BOIPOCAMH, pa-
HEe OTHOCUMBIMU K cdepe MeTadu3uku, 60jiee TOro, MOXKHO yTBEPKAATh, YTO P
MeTapHU3NUECKUX WA NPUHUMAIOT HEMOCPEICTBEHHOE (PU3NIECKOE 3ByUaHHE.

[Ipu o6cyxkaeHnn 1moi00HBIX BOIIPOCOB Y MHOTUX BBI3BIBAET JKEJIAHUE YBU-
JIeTh 32 HUIMH KOHKPETHbIE (PU3NUECKUE CIEACTBUSA. Y KaKEM HEKOTOPbIE U3 HUX.

[Ipexxe Bcero, oTMeTuM peleHuss Ha 0asze pesslMOHHO-CTaTUCTUYECKOTO
noaxoaa psnaa GyHaaMeHTaIbHBIX TPOOJIeM TeopeTudecKon Ghus3uku [2]:

1) o6ocHOBaHKE 4-MEPHOCTH KJIACCHYECKOTO MPOCTPAHCTBA-BPEMEHH;

2) 000CHOBaHME CUTHATYPHI (+ — — — ) MPOCTPAHCTBA-BPEMEHH;

3) obocHOBaHME KBaJPAaTUYHOTO MEPOOIpPEIEIICHUs] B HMCIIOJIb3YEeMON Ieo-
METpUH;

4) obocHOBaHHE PACCIOCHHOCTU NMPOCTPAHCTBA-BpEMEHM Ha 0a3y (Koopau-
HaTHOE MPOCTPAHCTBO) U CIIOH (MPOCTPAHCTBO CKOPOCTEHN).

OTmeTHM, YTO Ha MOMBITKU PEIIeHUs 3TUX mpodseM B XX Beke ObLIM 3aTpa-
YeHBI OOJBINNE YCHITHSI.

B oGnactu ¢pu3mku MEUKpoMHpa B paMKax JAaHHOTO TOJX0/1a ObUIH TOJTyYeHbI
CJIEYIOIINE PE3YJIbTAThI:

1) naHo 060CHOBaHME CIIMHOPHOTO XapaKTepa IEMEHTAPHBIX YACTHI] B AJICK-
TpoauHamuke [1; 2];

2) Ha OCHOBE PaCCMOTPEHHOM B ATOW CTaThE€ MJEU O BKJIAAAX B OTHOIICHMS
MEXy MUKPOOOBEKTAMHU CO CTOPOHBI MUPOBOTO 3JEKTPOMArHUTHOTO U3ITy4EHUs
Obula MOCTPOEHA TEOpHUsl aTOMOB 0€3 MCIIOJB30BaHMs IHMOHATHI MpPOCTpaHCTBa-
BpeMeHH U o0mienpuHAThIX ypaBHeHui Llpeaunrepa, Knelina—®oka unu dupaka
[26];

3) mnpeasiokeHa peNSIIMOHHO-CTaTUCTHYECKas HWHTEpPIpETaluss KBAHTOBOMU
MEXaHUKH;

4) 115 onMcaHus 3JEMEHTAPHBIX YACTHUL, YYAaCTBYIOIIMX B CUJIBHBIX U AJIEKT-
pocnadbIx B3aUMOJICHCTBUSIX, MIPEI0KEHO UCII0JIb30BaTh TEOPUIO
3-KOMIIOHEHTHBIX (PMHCIEPOBBIX CIMHOPOB [27].

Wnes BbIBOZA KJIACCUYECKUX MPOCTPAHCTBEHHO-BPEMEHHBIX IMPEJICTaBICHUM
u3 OoJiee 3JIEMEHTAPHBIX 3aKOHOMEPHOCTEH (M3UKH MUKPOMHpPA OTKPHIBAET HO-
BbI€ BO3MO>KHOCTH [UIsi MHOTO IIOHMMaHHUS pAla OOCYXJIAaeMbIX HBIHE CBOWCTB
acTpopu3nYeCKuX OOBEKTOB M KOCMOJIOTUH, B YAaCTHOCTH, MpeJylaraeTcsl HHas,
pENIALIMOHHO-CTAaTUCTUYECKAs MHTEPIPETAlMS  KOCMOJIOIMYECKOIO  KpacHOro
cMmelieHus [28], cTaHOBSTCS €CTECTBEHHBIMU NpeiokeHus B pamkax MOND
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(MomuUIIUPOBaHHOW HHIOTOHOBOW JNMHAMUKH) B Ka4e€CTBE albTEPHATUBBI TUIIO-
Te3bl TEMHOU MaTepuu [29] 1 MHOTOE ApyTOE€.
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FROM THE METAPHYSICS OF LIGHT TO THE PHYSICS
OF ELECTROMAGNETIC RADIATION

Yu.S. Vladimirov

It offers the generalization and implementation of the ideas that have long been discussed
within the metaphysics of light. Firstly, it offers the generalization of the concept of light by ex-
tending it to all types of electromagnetic radiation. Secondly, it puts forward the idea that electro-
magnetic radiation not only carries information about the surrounding world, but also is the source
for such concepts as space and time. It presents evidence to confirm this view by drawing on the
ideas of R. Feynman, Ya.l. Frenkel, the concept of the macroscopic nature of space and time, the
Mach’s principle, etc.

Key words: metaphysics of light, the relational-statistical paradigm, the concept of long-
range action, the Mach’s principle, the macroscopic nature of space-time, electromagnetic radia-
tion.





