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A. Cepﬂe‘lelﬁ. «Dus3nueckas IMpU4YrHa TCOPUN OTHOCUTEJIbHOCTU U MIPpUPOJa rpaBUTALIUN»

Coaep:xanue

[Tputya o naaToHOBOI Nelepe
[IpenucnoBue

1.ITprunHa TOpeHIEBA COKpAIICHUS
Konen o3HakoMUTENBHOTO (PparMeHTa.
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A. Ceppeunsiil. «Pusnyeckas IpUUMHA TEOPUHA OTHOCUTEIBHOCTH U IIPUPOIA TPABUTALIUN

Anekcanap CepaedHbin
Pu3nyecKasa NPpUYNHA TEOPUHU
OTHOCHUTEJbHOCTH M IPUPOAA I'PABUTALIMM

Ilpumua o naamomnosoii newepe

[Ipurya

[1naToH paccMarpuBaeT CUTyalMIO, KOTJa HEKME Y3HUKHU CUAAT BHYTPH MELEepbl U OKOBBI M103-
BOJISIIOT UM CMOTPETH TOJIbKO Ha IIPOTHUBOIOJIOKHYIO OT BXxoJa cTeHy. <OKOBBI MOTYT CUMBOJIM3UPO-
BaThb ¥ OrPaHIMYEHHOCTb YYBCTBEHHBIM BOCIIPHSTHEM, O3BOJISIONIMM HAOMONATH JIUIL (DEHOMEHBI,
Y OTCYTCTBHE CTPEMJICHHSI TOCTUYb UX IPUUYMHY U UICTOYHHUK BCIIE/ICTBUE BOCIUTAHU S, 0Opa30BaHMUs,
3aKOHOMNOCITYIIaHUS U IPOYero KoHpopmMusma>

[lepen Bxomom B nemepy pasHbie "(OKYCHUKH' MPOHOCAT pa3Hylo YTBapb U BCAKUX KYKOJ B
pa3HbIX paKypcax, OT KOTOPBIX Ha CTEHE MEIIephl OT JIy4Yel COHIIA Y3HUKU BUIAT TOJIbKO JIMILb TEHU
OT IIPEJMETOB.

Jlanee BBICKa3bIBAETCS MBICITb, YTO €CJIM KOMY-HUOY/b U3 Y3HUKOB MO3BOJIMTH TIOCMOTPETh HA
CaMU 3TU MPEMETHI IPOTUB COIHEYHOTO CBETA, TO CMOXET JIM OH, Oy/ly4YH OCJIETIJIEH, IPABIJIBHO BCE
paccMoTpeTh?

<TyT pa3BuBaercsi ujes, 4YTo TOJBKO TPEHUPOBAHHbIM YM puiiocoda, U TO NOCTENEHHO MO/~
HUMAsICh K CBETY, CMOXET YBU/ETb U MOHATH OOJIBIIE>.

A ecnu Obl OH, TOOBIBAB HaBEPXY, BEPHYJICS OIATh K Y3HUKAM U TOMBITAICS OB, TUIOXO TTOKA
OPUEHTHUPYSCh MOCIIE CBETa B TEMHOTE U IyTasiCh, OOBSICHUTBD, KaK MPEAMETbI COOTHOCSTCS C TEHSMH,
MIPUYEM MOJIb3YSICh MOHATUSAMU TOASIIMMUCS TOJIBKO 711 TEHEH, TO TOrja:

«O HeM crayiu Obl TOBOPUTh, YTO U3 CBOETO BOCXOXJEHHSI OH BEPHYJICS C
I/ICHOp‘{eHHLIM 3peHI/IeM, a 3HAYUT, HE CTOUT HaXE U IIbITaTbCA UATU BBLIChH. A
KTO NPHHSJICSA Obl 0CBO00K/IaTh Y3HHKOB, YTOObI IOBECTH X BBBICH, TOTO

pa3Be OHU He YOWIu Obl, ONAAKUCh OH UM B PYKH ?».
Hucruryt ®uinocodun PAH (iphras.ru) https://hf.ru/link55694



A. CCp,ZIe‘IHbIﬁ. «Dus3nueckas IpuyrHa TEOPpUX OTHOCUTEJIbHOCTU U IIPpUPOJA I'paBUTAU»

IIpeaucaosue

NB. Ilpu uuTupoBaHuMy, CCHUIKM HA aBTOpPA M CTaThlo 0Os3aTesbHBbl. CBSI3aThCsl C aBTOPOM
MOHO 1o noute: cardiac@yandex.ru Bce Mon KHUTM MOKHO HaiiTh Ha Www litres.ru 1o moucko-
BOMY 3arpocy ''Ajsekcanap Cepaeunsiii' .

Ceituac B HayKke cTaJja MoIyJIsipHOM MaxUCTCKas Mapagurma SKOHOMUM MBIIIIEHUS: eciu ¢op-
MyJ1a (Teopus1) XOPOIIIO OITUCHIBAET SIBJICHHE, TO He HYKHO CIpaIMBaTh "nouemy ?", 10O 3a/1a4a HAyKH
COCTOUT B ONMCAHUU MHpa, & He B 0OBSACHEHUH [TPUYMH €r0 TAKOBOI'O YCTPOMCTBA.

A Hayajioch BOT 3TO BCE C TEOPUM OTHOCHUTEIBHOCTH DiHIITENHA. [I0CTOSHCTBO CKOpOCTH
CBeTa, B IPUMEHEHUH HAayYHOIO MOJIX0/1a, JAOJKHO Obl ObITh criedcmeuem puzndeckux npuynH. Ho
B CTO, B COOTBETCTBUM C MPHUHLIAIIOM "SKOHOMHUU MBIILUIEHHA", €r0 MOCHEIIWINA POBO3IJIACUTh
MOCTY/IATOM, YTO M 3aKPENWId B KOHLENIMYM MHUMOIO (M HE TOJIBKO B MAaT€MAaTHYECKOM CMBbICIIE)
MIPOCTPAHCTBEHHO-BPEMEHHOIO YEThIPEXMEPHOr0 NpocTpaHcTBa MunHkoBckoro (ITM).

Xors paHee, matematuk AHpH [lyaHkape, KOTOpPbIN NIEPBbIA UCIIONB30BaT (popMy 4-BeKTOpa
IJ1s1 OITMCAHMS TOr/ia elE JJopeHLeBol Teopuu [ 1], ckaszai, uTo "nepegod puzuxu Ha A3blK uemuol-
DEXMEPHOIL 2e0MempUU NOBAEUEM 3a COOOUL CAUUKOM D0NbULUE YCUNUS C 86COMA 02PAHUUECHHOL
noawb301L", N OTKa3aJcs pa3padaTbiBaTh 3TY UIECHO.

g

2Kronw Anupii Iyanxapé (ru.ruwiki.ru, o6pesano) https://hf.ru/linkd68df

Tem He MeHee, HayKa pa3BUBACTCs, U PACTET YMCIIO TEOPUIA OTMMCHIBAIOIINX PA3HOTO POJIa B3au-
mopeicTBus. Ho 310 3a4yactyio maremaTruyeckue ""cKa3ku'', ONUCHIBAIOIIME MOBEICHUE TeHEN Ha CTEHE
"TulaToHoBOM newepsl”. VIHoraa cooTBETCTBYIOIIME PEATbHOCTH, YTO HE OTMEHSIET UX MU(UUIECKON
MOJIOTUIEKH.

Hanpumep, anekTpoMarHUTHOE TOJIe HayKa TPaKTyeT KaK CAMOCTOATENIBHYI0 MaTepUaIbHYIO
CYIIHOCTB, HOO B IyCTOTE HET HUYETrO, COCTOSTHUEM Yero OHO MOTJIO Obl ObITh — "3¢hupa” Kak Obl HE
CYIIeCTBYeT. DTO, yBbI, HATIOMUHAET JIABHIOIO TIOIBITKY OOBSCHUTH HATPEBAHUE TNl HACBIIIIEHUEM UX
HEBECOMBIM (hITIOUIOM "TeruiopooM".

U xoTs KBaHTaMU JIEKTPOMArHUTHOTO TIOJISI CYUTAIOTCS (POTOHBI, BPSIIT JIM KTO CTAHET YTBEP-
KJ1aTh, YTO aHTEHHAMU PAJAMOCTAHIIUI U3JTy4aloTCsl TOXKE (POTOHBI.

WNnu emg€: orkioHeHne (POTOHOB B I'PAaBUTAIMOHHOM TIOJIe OOBACHSIIOT UCKPUBJIEHUEM IPO-
CTPaHCTBA, TOTJIa KaKk OHO, CKOpee BCero, 00yCIIOBJICHO MPEJIOMJICHUEM CBETa BCIISJCTBUE 3aBUCHMO-
CTH €r0 CKOPOCTH OT IIJIOTHOCTH CPeIbl €ro pacrnpocTpaneHus (3¢upa) u e€ usMeHeHu s (IJIOTHOCTH )
B T10JIe TPaBUTAIIHH.



A. CC]),‘_LC‘IHblFl. «Dus3nueckas IMpU4YrHa TCOPUN OTHOCUTEJIbHOCTU U MIPpUPOJa rpaBUTALIUN»

DUHIITEHH B KOHIIE KOHIIOB MPUINEN K BBIBOIY, YTO ero "oOIas Teoprsi OTHOCUTETBHOCTH ',
T.€. TPaBUTAIMU, HEMBICIIUMA Oe3 IPU3HAHMS CYIIIECTBOBaHUs pupa.

Ho, yBBI, 3T0 ero 3amno3aasoe 3apaBoe paccykJeHue MPOTUBOPEYMIIO €T0 ke TEOPUHU U He ObLIO
MPUHSTO BO BHUMAaHUE YUYEHBIMU, KOTOPHIM OYEHb MOHPABWIACH €0 KOHIEMNIIUS OTHOCUTEILHOCTH.
OcobeHHO B e€ MaTeMaTHYeCKOM IPe/ICTaBIeHU MHUMbIM [TM.

WpoHus B TOM, YTO UMEHHO 8 IPUPHON KOHUENUuu 31eMeHmapHo npocmo, u 0e3 6CAKUX
"Kocmulneitl” 6 sude nocmynamos, oowssacuaromes BCE ¢eromernvt "meopuu omrocumenvrnocmu''. U
3TO 51 IOKa)Xy NPsIMO cefvac.



A. Ceppeunsiil. «Pusnyeckas IpUUMHA TEOPUHA OTHOCUTEIBHOCTH U IIPUPOIA TPABUTALIUN

1.ITpuunHa JopeHeBa COKpaneHusI

I'm.1

Deromern NOCMOSHCIMBA CKOPOCHIUL C8eMA N€2KO 00BACHEMCS. UMEHHO 83aAUMO0elicmauem
nOCPeOCmeom Pu3UUecKux noneil, BbIPANCAOUUXCSL 8 COCMOSIHUU 3PUPA U PACIPOCMPAHSIOUUXCSL NO
Hemy.

Bzanmopeiictre, Onarogaps yemy (pu3HuecKue Tejla COXPaHSIIOT CBOE coCTosiHue U (hopMmy,
BKJIIOUAET JIBa aKTa.

IlepBblii — W3MEHEHUE COCTOSTHUS HEKoed '"TepBOM" 4YacTHIIbI BellecTBa
U pacnpocTpaHeHWe B HENOABMKHOM 3(Upe BO3MYIICHHS OT 3TOTO COOBITHS
MOCPECTBOM (PU3MYECKHMX TI0JIe KO BCeM MPOYMM "BTOPHIM" YacTHIAM,
COCTABJISIIONTUM (PU3UYECKOE TeJIO.

Bropoii — peakiiis Ha 3TO BO3MYyIIEHHE KaXJOW "BTOPOUM'" YaCTHUIBI M B
CBOIO OUepe/lb TeHepalisl BO3MYIIeHUs (OTKJIMKA), KOTOPOEe BO3BPAINAETCsl OT HUX
K "mepBon’.

[TycTh TEnO HEMoABMKHO OTHOCHUTENBHO 3¢upa. [loHATHO, YTO BO3MYyIlEeHHE OT "mepBOi"
YACTHUIIBl 0OHOBPEMEHHO IOCTUTHET TeX "BTOPBIX", KOTOPBIE HAXOASATCS HAa MOBEPXHOCTU cephl C
LIEHTPOM B MECTe HaXOXJIEHUs "TIepBOM" YaCTHIIbI.

AHAJIOTMYHO M OTKJIMK OT HUX TOXE OJIHOBPEMEHHO BEpHETCH K "mepBoi” yactuie. Bot 3ty
CYMMY BPEMEH OT MOCHUIKM BO3MYIIEHUS U 10 MOJYYEHUsI OTKJIMKA HA30BEM 8PeMEeHeM 83aUMOOeli-
cmeusi. A cghepuueckyro TIOBEPXHOCTh C PACHONIOKEHHBIMU HA HEW "BTOPHIMU" YaCTUIIAMM, OTKJIUK
OT KOTOPBIX OJHOBPEMEHHO JIOCTUTAET "MEPBYIO", HA30BEM UBOXPOHHOU NOBEPXHOCHIBIO.

Bzaumooeticmeue nocpedcmeom noneti "nepeoii” uacmuybl co cemu uacmuyamu meaa oyoem
NPOUCXOOUNMb NOCNEO0BAMENLHO 80 BPEMEHU NO MePe YEEAUUEHUST PAOUYCO8 UBOXPOHHBIX NOBEPXHO-
cmelti.

Paccmotpum Tenepsp, 4TO MPpOU30UIET, KOTJIa TEJIO CTAHET ABUTAThCsl B 3(pUpeE C HEKOEN CKOPO-
cTbi0. Bo3myiiieHre ot "mepBoil” YacTUIIbl K YaCTULIAM €331 OT He€ 10 X0y JBUKEHUS! JOCTUTHET
ux ObICTpee, YeM CUMMETPHYHBIX YaCTHUII CIIEPEIH, TaK KaK 3aJHUE JABUTAIOTCS HABCTPEUY BO3MYIIIE-
HUIO, a NepeHre YOeraioT OT Hero.

3aTo OTKJIMK OT YaCTHI] CTiepein ObICTpee BEPHETCSA K "TIepBO", TaK KaK Terepb OHA IBHKETCS
HABCTpPeUy eMy, a OTKJIMKY OT 3aJHUX, YTOOBI € JOrHaTh. TOTpedyeTcst OOJIbIIe BPEMEHH.

DieMeHTapHbIE PACYETHI (CM. Jajiee) MOKa3bIBAIOT, YTO MPHU IBUKEHUH, OTKJIMK OT BCEX YaCTHUII
Ha W30XPOHHOU MOBEPXHOCTH BEPHETCS K '"NepBOi" OAHOBPEMEHHO, ecu cepuyeckasl B MOKoe
MOBEPXHOCTb COKMETCS IO XOAY ABHKEHUS B JUIMIICOM]] — KaK pa3 COIIaCHO "JIOPEHLIEBY COKpallle-
10", B ToyHOM cooTBeTcTBuM ¢ CTO DitHmiTeitHa. M 310 Kacaercs 00O YacTUIIb Tejla ¥ OKPY-
KAIOIMX €€ YacTull.

Ho npuxon Bo3myieHus or "nepBoi” 4acTHlbl K YacTUI[AM Ha M30XPOHHOM MOBEPXHOCTU
Teriepb He SIBJISIETCS OHOBPEMEHHBIM. BO3HMKaeT Kak Obl CABUT TIOKA3aHMM YacOB B TOYKAX Teja
OTCTOSILLIMX JAPYT OT JIpyra Mo X0y €ro JBHKEHUS.

A B 1IEJIOM 3TO O3HAYAET, YTO TEJI0, YTOOBI COX PAHUTH MPH IBMKEHUH CBOIO LIEJIOCTHOCTD, OITpe-
JeJIsIeMy10 B3aMMOJIEICTBUEM TTOCPEICTBOM S(PUPHBIX TOJIEH, IOIKHO HA CAMOM 0esre COKPATUTHCS
o JlopeHiyy.

W 310 KacaeTcs He TOJBKO MEKMOJIEKYISIPHBIX PACCTOSIHUAM, HO TaK:Ke BHYTPUATOMHBIX U ke
BHYTPUHYKJIOHHBIX (BHYTPUSACPHBIX).

BoiBoza ¢hopmyJibl TopeHIIeBa COKpaIIeHHUs

Bokpyr npor3BoibHO# "IIeHTpaibHOK" YacTHlibl 1 Tesa BbIAEIUM YacTULIbl 2 U 3, ¢ KOTOPbIMU
y He€ onuHakoBoe Bpemsi B3anmozaencTBus T. O00m0ouKy, Ha KOTOPOM OKaXyTCs pacioNOKEHbI STH
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A. Cepgetmmfi. «Dus3nueckas IMpU4YrHa TCOPUN OTHOCUTEJIbHOCTU U MIPpUPOJa rpaBUTALIUN»

YACTHULIBI, HA30BEM M30XPOHHOU <T.€. COIEPKALIYI0 YACTHULIBI UMEIOIIUE OIMHAKOBOE BPEMs B3aMO-
JEWCTBUS C LIEHTPAJIbHOW>.

_,._

= -
bl PSS N

V nokosierocst Tena Bce N30XPOHHBIE 000IOUKH (CJION 3a CI0eM) OTIMYAIOIIUECsS] BpeMeHeM
B3aUMOJICUCTBUS OyIyT SIBISTHCA chpepamu. 111 BHIYMCIIEHNS] PABHOAEHCTBYIOIIEH CHJT, BO3JICUCTBY-
IOLIUX HA YaCTUILy, ClielyeT MPOCYMMHPOBATh BO3AEUCTBUS OT YaCTHIl HA U30XPOHHBIX 000IOUKAX,
OTCTOSIIIMX OT TEKYIIEro MOMEHTa Ha BpeEMsI B3aUMOAEWCTBUSI COOTBETCTBEHHO UX PAJAMYCY.

Tem cambIM TpearoiaraeTcsi, YTo BO3AEHCTBUS OT Pa3HOYAAJIEHHBIX U30XPOHHBIX 0000YEK
MPOCTO CKJIA/IBIBAIOTCS. DTO TaK, KOIZa peakius Cpellbl paclpOCTPaHEHUsl Ha AEWCTBUE MOJIEN He
MPUBOAMT K HEJIMHENHOCTSIM, T.€. HE 3aBUCUT OT paHee yxke MPUJIOKEHHOIO Bo3/IeicTBU. B yacTHO-
CTU, TO CIPABEJIMBO [IJI51 IEKTPOMArHUTHOTO TOJIs1 OIMCHIBAEMOTO ypaBHEHHUsIMUA MakcBela.

[TokaxkeM, 4TO npu 08uddCeHUU meaa cocmas Uacmuly, 8 UBOXPOHHBIX 0DONOUKAX U NOCAe008A-
MeAbHOCMb UX B030€lCMBUSL HA COOMBEMCMBEHHYIO UM UEHMPANLHYIO YACTULY OCIAHEMC S MAKUMU
Jice, KaK U npu noKoe.

[Tycth yacTuibl 1 1 2 Tesa ABUraioTCsi HaIpaBoO co CKOpocThio V. B MOoMeHT, korjga yactuia 1
HAXOJUTCs B HA4YaJle KOOPIMHAT, MIOChUIAETCS M0JIEBOE BO3MYIIEHHUE K YacTULE 2. DTO COOTBETCTBYET
PACIIONOKEHHUIO YaCTHIl OTMEUYEHHOMY JIUTepor A.

Korna noneBoe Bo3MyIlleHHE IOCTUTHET YaCTHUIIBI 2, 00€ YaCTUIIBl CABUHYTCS HA PACCTOSTHUE
Vetl. HoBble MO3uIIMM YacTUI] OTMEUEHBI JIUTEPOil B.

3a BpeMsi BO3BpaTa peakluu OT YacThlIbl 2 K yactulie 1, yactuua 1 mpoiaér paccrosiHre Vet2.
[Mosuiust yactunp! 1 B 3T0T MOMEHT oTMeueHa jutepoit C.



A. Cepﬂe‘IHblﬁ. «Dus3nueckas IMpU4YrHa TCOPUN OTHOCUTEJIbHOCTU U MIPpUPOJa rpaBUTALIUN»

['eomeTprueckrie OTHOIIEHUS MOJIOKEHU ST YACTULL OITUCHIBAIOTCS CUCTEMON ypaBHeHM (1).

1 (EEV-EYF £y =il
(x—V-£ )2 +y* = c*-£2

2) {{c: — V) -t —2xV - t,—(x2 4+ y3)=0
(c2—v3) -t 42xV-t,—(x* +yH)=0

Pemenus ypaBHenuii cuctemsl (1), oHa xe (2), nmpuBeaeHs B (3) u (4).

- +J] B il a5
c-F) |Ea-p 2

3) t,=+

] 222 2
= W B W
(B |PA-F | -

B (5) nonyuaem T=t;+t, paBHOE BpeMeHM B3auMOAEHCTBUS (Tyla U 0OpaTHO) MEXIY YacTu-
uamu. 13 (5) nomyuynm (6) A1 X U y YacTHI] HA U30XPOHHOM ITOBEPXHOCTH, OKPY:KaloIler yacTuiy 1.
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A. Cepﬂe‘lelI‘jl. «Dus3nueckas IMpU4YrHa TCOPUN OTHOCUTEJIbHOCTU U MIPpUPOJa rpaBUTALIUN»

= . =
24fxc 1 y* ]

I:E:

o 2

T T
2 2 ] — 2 _Tz

0 12 arnn SU)

®opmyra (6) ONKUCHBACT UIAIICOMA, CKATHIT BIOIb TpaekTopun B N(1-B%) pas no dopmye
Jlopenua.

Takum 00pa3oM, yacTHLIb! 2 U T.J1., ObIBIIKE B TOKOE U30XPOHHBIMHU C YacTHLIEH 1 B HEKOTOPOM
ceprudeckoM cioe, NeperayT B JUTUIICOMIHBINA 0 2', HO OCTaHYTCSl U30XPOHHBIMU C HEW U Mpu
JBUKEHUU.

Iockoneky umozoeoe eosoeiicmeue na uacmuyy 1 ckaaovieaemest u3 eé 63auUMoOelicmeuti ¢
UACMUYAMU HA UBOXPOHHBIX NOBEPXHOCMIAX
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A. Cep,;ie‘lellL’i. «Dus3nueckas IMpU4YrHa TCOPUN OTHOCUTEJIbHOCTU U MIPpUPOJa rpaBUTALIUN»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO 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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