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IIpeaucaosue

B kHure npencrasieHo yriyOoieHHOE MOHSITHE CBOMCTB MaTepuy M rpocTpaHcTBa. Ha ocHoBe
TEOPETUYECKOr0 MOJEIMPOBAHUS MPOBE/IEH aHAJIN3 B3aMMOJIEHCTBUS MaTepUu C MPOCTPAHCTBOM.
Pe3synbraTel NpOBEAEHHBIX UCCIIEA0BAHMIA N3JI0KEHBI B KHUTrax: Pu3nka npocTpaHcTBa, TauHCTBEH-
Has rpaButaiys 1 B COOpHMKax crareid o ¢usuke npoctpancTsa. CTaTby OMyOIMKOBaHBI B COOP-
HUKax KoH(epeHuuit, kotopele npoxogwm B 2013—2018 rr. B CIIA, Kanane, I'epmanuu, Poccun
(Mocksa, Cankr — I1etepOypr, benropon, Kamiuunrpan, Bonrorpan).

B Hacrosiee Bpemsl (pM3MKHU IPU CO3[AHUM HOBBIX TEOPUI UCIIONB3YIOT BCE B OOJbIIEH CTe-
MIeHW MaTeMaTU4YecKUe ypaBHEHUs, a JJIs1 IPOBEPKU MOMYUYEHHBIX TEOPETUUYECKUX JaHHBIX MpHUMe-
HSIIOT BBICOKOTOYHOE 000pynoBaHue. BCE 3TO B COBOKYMHOCTHM MO3BOJIMJIO UM B TOCIIEIHEE BPEMs
clesaTh psAl BXHEUIINX OTKPbITUIA. Bbli OTKpBITH 0030H XHUITCa U rpaBUTALIMOHHbIE BOJHBL. Y]a-
JIOCh IPAKTUYECKU OCTAHOBUTH (DOTOHBI CBETA, clieaTh (POTOrpapuio aTomMa 1 3aryIsiHyTh B OKPECT-
HOCTH YepHOM JIbIpBL. B TOXXE Bpems ciie/lyeT OTMETUTb, YTO TAKOE Yepe3 MEPHOE YBJIEUEHHUE TIOCTPO-
€HUEM 3aMBbICJIOBATBIX TEOPHIA, IIe «LlapsAT» ypaBHEHHU s BCE aJIblile U AaJIbIlIe YBOAUT UX OT pelleHus
«3acTapeJbix» MpodseM OesnbIX MsATeH (PU3UIEeCKOi HAyKH.

Tak, HanpuMep, 10 CUX TOP JI0 KOHIA HE PAaCKpbITa (pU3MYecKas CyLIIHOCTh MArHUTHOTO T10JI4,
a e€ CWJIOBBIE XapaKTEPUCTUKU OIPEIEIIAIOTCS ONBITHBIM ITyTeM. OTAEbHBIE YUEHBIE CUATAIOT, YTO
O IPUPOJIE MarHeTU3Ma B HACTOSIILIEE BPEMsI U3BECTHO CTOJIBKO, CKOJIBKO O HEl OBbLIO M3BECTHO BO Bpe-
meHa Papaznes u Amnepa. be3 ornpeaeneHHOro oTBeTa OCTaIuch BONPOCh. YTO Takoe MOCTOSIHHBIN
MarHuT? YTo NpOUCXOIUT BHYTPU €ro MpU B3aUMOJAEHCTBUM C APYTMMHU MOCTOSTHHBIMU MarHUTaMU
Wi KoHTypamu ¢ TokoM? Ilouemy He co3gaHa Teopusl B3aMMOAEHCTBHS MOCTOSIHHBIX MAarHUTOB?
Hekotopsle ydeHble BOOOIIE OTPULIAIOT SIBJICHUSI MAarHETU3Ma, CChUIasIiCh Ha BBICKa3bIBaHUE AMIiepa
«MarHeTn3Ma HeT, eCTh OTHO eKTpU4ecTBO. HeT 0HO3HAYHOT0, MOJTHOTO M TOYHOTO OOBSICHEHHS
MeXaHu3Ma B3aMMOEHCTBH A JIEKTpUIecKuX 3apsoB. [Touemy cymecTByer 1Ba 3apsia 1, YeM OTII-
YaeTcsl MONOKUTENIBHBINA 3apsiji OT OTpUIIaTesIbHOrO 3apsina? [louemy KBapKy UMEIOT APOOHBIN J1eK-
Tpudeckuii 3apsaa? [ouemy npu nepeceyeHny NPOBOJHUKOM MarHUTHBIX CUJIOBBIX HUTEH, B HEM BO3-
HUKaeT 71eKTpudeckuil Tok? [ToueMy (pOTOHBI pa3IMUHbIX SHEPrUil B BaKyyMe UMEIOT OJMHAKOBYIO
CKOPOCTb.

Takke He pacKpbIT MEXaHU3M I'DABUTALIMOHHOIO B3aMMOJIEWCTBUS MaTepUaIbHBIX TeJ, yaa-
JIEHHbIX Ha 3HAYUTESIbHOE PACCTOSIHUE JPYr OT Jpyra. Y y4yeHbIX HEeT €IMHOTO MHEHHS O TOM,
KAKMMM CUMTATh IPaBUTALIMIOHHBIE CUJIBI 1A IbHOAEVCTBYIOIIMMU WJIM KOPOTKOAEUCTBYomMMU. OcTa-
eTCsl OTKPBITHIM BOIPOC, NOYEMY Bce cpeprueckue Tena BedyT ceOs Tak, Kak OyaTo BCS MX Macca
COCpeJJOTOUEeHa B LIEHTPE.

Cpenu yuyeHbIX HET €JVUHOTO MHEHMSA O PEAJIbHOCTH CYIIECTBOBAHMSA CBETOHOCHOTO 3(upa.
HecmoTpst Ha 1M TeNBHBII IEPUOJT MCCIIEIOBATENbCKUX padoT, IPOBEJEHHBIX Ha BHICOKOM, MTpodec-
CHOHAJILHOM YPOBHE YYEHBIMH Pa3HBIX CTPaH, OJHO3HAYHOI'O OTBETA 10 3TOMY Borpocy Het. [1yomm-
Kalliy Ha 3Ty TeMy NPOJOJIKAIOTCs 110 cux 1op. Tak, [anaeB B cBoux padboTtax cooOmaeT 06 OTKPbITHN
3(pupHOrO BETpa B OKOJIO3EMHOM IIPOCTpaHCTBE, a Ky3nueB yreepxiaaer, uto HpioTOH, DUHIITENH
Y UX TOCJIeJOBATeNIM U3rHAIM 3(pUp U3 BCeX TEOpUi, HO B IPUPOJE OH He ucyel. Bee ux teopun —
3TO (pastbcuUKaIMS HAyYHbIX 3HAaHUM ITyTEM MOIMEHBI peaIbHBIX SIBJIEHUI BOOOPaKaeMbIMU sIBJIE-
HUSAMM.

IonbITKa MONMYYUTh OIpPE/ETICHHBIE OTBETHl HA BBIIIEYKA3aHHbIE BOIIPOCH! SBUJIACh MOOYAHU-
TEJIbHBIM MOTHMBOM pa3pabOTKMU TEOPUHU B3aUMOJENCTBUSA MaTepuM C IMPOCTPaHCTBOM. Benp Teopus
9TO uyesi, OOBSCHSIONIAS PeabHO MPOUCXOoAsre (PU3MUECKUE SBICHUS, KOTOPbIE C TOYKH 3PEHUS
(pm3MUecKOl HAYKH 10 CHX MOP He TOMYyYMIIH AOJKHOTO OOBSICHEHUSI.
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JlaHHas1 KHUTA SIBJISIETCS MPOJOKeHUEM KHUTH «HOBBIN B3MJIsi/T HA IPUPOY MaTepuu U Mpo-
CTpaHCTBa» B Hell n3j105%keH 0000IAIINI MaTeprall UCCIIEIOBAHNI, KOTOPBIN TIPECTABIISET COOOM
3aBepIIAIINI ITAI MOCTPOCHUS TEOPUU B3aUMOJICHCTBUSI MAaTEPUN U MPOCTPAHCTRA.
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BBenenne

dusrka HayKa, OCHOBAaHHAsI HA OMbITAX, SKCIIEPUMEHTAX, TOCTOBEPHO YCTAHOBJICHHBIX (DAKTaX.
Teoperuueckas MOJIENb B3aUMOJEUCTBUSI MATEPUU C TPOCTPAHCTBOM, TIOJIOKEHHAS! B OCHOBY JJAHHOM
padoThl, 6Ga3upyeTcs: Ha MPEITONOKEHUH CYITIeCTBOBAHUS CUJIOBBIX HUTEW MPOCTPAHCTBA, OOBEKTHUB-
HYIO peaIbHOCTb KOTOPBIX B HACTOSIIIIEE BPeMsI IKCIIEPUMEHTAILHO HEBO3MOKHO YCTaHOBUTD. B TO ke
BpeMsI CJIelyeT OTMETHTh, YTO B TIOMOOHBIX CITydasix /sl OATBEPKACHUS TEOPETUIECKUX 0O0CHOBA-
HUI MPOLIECCOB, MPOTEKAOIIUX B HEAOCTYIHBIX JUIs1 UX U3MEPEHUsI MECTaX, UCTIOIb3YIOTCSI KOCBEH-
HBle JI0Ka3arenbeTBa. Hanpumep, Hepa 3Be3/1. DTOT MpUEM MCIONb30BaH U B JaHHOM pabote. Tak,
Harpumep, pe3yibTaThl MOACTUPOBAHUS HAXOASAT KOCBEHHOE MOATBEP:K/IEHNE B PeaibHO MPOTEKalo-
nmx (pU3MYECKUX IMpoleccax U sBJeHUsX. TeopeTruueckas MojieNb MO3BOJIsIeT BHECTU OMpe/ieNieH-
HYIO SICHOCTb B CYIIIHOCTb (PM3MUECKHX MPOLIECCOB, SIBICHUI, B TIOBE/IEHUE OTIEbHBIX JIeMEHTap-
HBIX YaCTHIl, O KOTOPbIX B HAayKe JI0 CUX MOP HET OJHO3HAYHBIX OTBETOB. BBIBOIBI MOEIMPOBAHUS
MO3BOJISIOT CHENAaTh MPOTHO3bI pellieHHsI TPOOIeM U IyTel pa3BUTHsI MO3HAHU S (PU3UIECKUX CBOICTB
MaTepUaTbHBIX TeJl, TPOLIECCOB U UX B3aUMOJICHICTBUI B CBETE COBPEMEHHBIX O HUX MPE/ICTABICHUSIX.

Teopust B3auMosIENCTBUSI MATEPUU C IIPOCTPAHCTBOM HE MPOTUBOPEUUT OCHOBHBIM (PyH/IaMeH-
TAJIbHBIM (PUBMYECKUM U XMMHUYECKUM 3aKOHaM, MOSTOMY MMeeT IMpaBo Ha cyilectBoBaHue. OHa
HE ONpoBepraeT HU Kakue (pu3nuecKkre Teopur. B e€ pamMkax cHUMaeTcs mpodiemMa 3aKoHa coxpa-
HEHUsI SHEPIUu B TEOPUU OTHOCHUTENBHOCTU. [I0 HOBOMY, MCXOAsl U3 PEaIbHOTO pachpeeieHus
XUMUYECKUX IEMEHTOB B ITPEJie/iaX COJTHEYHON CUCTEMBI, OOBSICHSAETCS MEXaHU3M 00pa30BaHUS UX
B Heflpax 3Be3jl, (pu3nvecKasi CyIHOCTb NEKTPUUYECKUX U IIBETHBIX 3apsIOB. PacKphIThl MeXxaHU3M
IPaBUTAIIIOHHOTO B3aUMOJIENCTBUSI MaTEPUANIBHBIX TeJl, YAAJCHHBIX HAa 3HAUUTEJIbHBIE PACCTOSHUS
ApYT OT JIpyra, MeXaHu3M B3aUMOIEWCTBUSI MATHUTHOTO TOJIsI MOCTOSIHHBIX MarHUTOB C JIeKTpUYe-
CKUMH 3apsilaMH, a TaK:Ke MEXaHU3M KpYroBOopoTa SHepruu B npupose. Ha npuHimniaisHo HOBOM
OCHOBE PacCMOTPEHO JBMKEHUE HEUTPUHO. BpickazaHO MpeArnonokeHne 0 COBMECTHOM COCYITIECTBO-
BaHUM BceneHHOU 1 AHTUBCEIEHHON B Pa3IMUHBIX TJIOCKOCTSX, O TOM, YTO 9HEPrusl MPOCTPAHCTBA
SIBJISIETCS] TUTIOTETUYECKOIN SHEPruei ¢ OTpUlIaTeIbHBIM JaBJIEHUEM, TOUCKOM KOTOPOU (QU3UKHU TeO-
PETUKU 3aHUMAIOTCSI MHOTO JieT. [IpuBeeHbl 1oKa3aTenbCTBa TOXKIECTBA CBOMCTB MuUpOBOM ceTtu
13 CHJIOBBIX HUTEW MPOCTPaHCTBA U (pu3MUecKoro Bakyyma. [IpoBeneHsl TeopeThyeckrie uccieaoBa-
HUSI MEXaHU3Ma 00Opa30BaHUsI IIAPOBBIX MOJTHUIA M BOZMOKHOCTH CO3/IaHUSI UCKYCCTBEHHBIX YCIIOBUI

JBVDKEHU S JIEKTPOMArHUTHBIX M3JTyYeHH ObICTpee, 4eM CKOPOCTh 3 10° km/cex.
OCHOBO¥ TeOpUM ABJISIOTCS €€ 6a30BbIC MOJIOKECHUS.

R=W+P,

rae W — marepus, P — mpocrpanctBo, T — Bpemst (popma B3auMozeiicTBUSI MaTepuu ¢ Mpo-
crpaHcTBOM, E — sHeprus ¢opma B3aMOCBSA3M MaTepiy C IPOCTPAHCTBOM.

dopmyapoBKa OCHOBHBIX MOCTYJIATOB

1. Peasun (R) oKpysKarolero Myupa sipJslioTCs pe3yJbTaToM B3aMMOAEHCTBHS MaTepUu C Mpo-
crpaHcTBoM. [TocneqHelt Hee Mo YyacTULIeH MaTepru SIBJISIETCS MOJIOKUTENIbHO 3apsKeHHBIHN Ipa-
BUTOH, a IPOCTPAHCTBA OTPULIATESIBHO 3aPSKEHHBIN POCTOH.

2. ®opMoii UX B3aMMOCBSI3U SBJISIETCS SHEPIUsl, KOTOpas 3€Ch BBICTYIAET B IBYX UIOCTACAX —
sHeprum Matepun (Ey,) 1 sHeprun npocrpanctsa ( — Ep.), KOTOpble B3aMMHO NEPEXOIAT APYT B APyTa.

3. IlpocTpaHCTBO B TEOPETHUYECKOW MOJENU MPEICTABJIEHO COBOKYIHOCTSMHU MPOCTOHOB,
COOpaHHBIX B «CHJIOBBIE HUTH», KOTOPBIE, B CBOIO OY€pe/ib, 00pa3yloT CBOEOOPA3HYIO «CETh», paBHO-
MEPHO HaNpPsKEHHYIO BO BCEX HAIPABJICHUsIX 32 CUET CUJI OTTAJIKMBAHUSI OJHOMMEHHBIX 3apsI0B.

4 Marepusi B TEOPETHUECKON MOJIEIH MPEACTABIISIET COO0M COBOKYITHOCTh TPAaBUTOHOB, pa3Me-
IIEHHBIX ONPEAEICHHBIM 00pa30M MEK/Y CHJIOBBIMU HUTSIMH MTPOCTPAHCTBA.
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I'paBUTOH (g) 3TO CTYCTOK 3HEPruM MaTepuH, a IMPOCTOH 3TO (() CrYCTOK SHEPIUM ITPOCTPaH-
crBa. CrycTku 0O6pa3oBaIMCh B HAUQJIBHOW CcTaauu oOpa3zoBaHus BceneHHoi. YacTuipl onMHAKOBBI
10 MOJYJTIO ¥ OOpATHBI TIO 3HAKY

Bce marepuanpHble Tesa (OT YacTHIL 10 TANAKTUK) JBMXKYTCS B CHJIOBBIX HUTSX IPOCTpaH-
cTtBa U aedopMupyioT ux. IIpoToH c:xuMaeT, a MEKTPOH paclIMpsIeT CUIIOBbIE HUTH MPOCTPAHCTBA,
B 9TOM UX (PyHIAMEHTAJIbHOE CXOACTBO M pasnuuue. HecMoTpsl Ha TO, YTO NMPOTOH TsIKENEe dJeK-
TpoHa B 1840 pa3, y yacTul] OIMHAKOBBIE 110 BEJIMUMHE, HO Pa3HbIE 110 3HAKY 3aps/Ibl.

B coBpemeHHOM Mupe Bce (pU3NYECKUe, XUMHUECKHEe, OMOJIOTUYECKHe, SAEPHBIE MTPOLIECCH,
SIBJIEHU 1, B3AaUMOJICVCTBUS TPOUCXOIAT MPU HEMOCPEICTBEHHOM YYaCTUH SHEPTUU MaTepyu U SHEp-
ruv npocTpHcTBa. OHM B3aUMHO NEPEXOIAT APYT B ApPYyra U CIy’kaT OCHOBOU AJisi (pOpMUpPOBaHUS
BCEro MHOrOOOpasusi pa3MvHbIX BUJOB MaT€PUAILHOW SHEPTUH U CHOCOOOB MX MEpexoAa OHOIOo
BUJIA B JIPYTOM.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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