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IIpenucioBue

B mo0oii Hay4HOI paboTe — OT OTYETHOM CTaThH O Ka-
KOM-TO 3KCIIEpPUMEHTE 10 0000I11aroIiel MoHorpahuu — Bceraa
ecTh (umococKue MPEIIOChUIKN, 3HAST O HUX aBTOpP FUIM HE
MOJIO3PEBAET W TOATOMY CIIEAyeT UM HEeKpUTHYEeCKH. briBaer,
BCE pa3Inyue Kakux-TO TEOpHUH, Kak, HallpuMep, JIOPEHIIeBOM
1 SWHIITEIHHOBON, CBOTUTCS K (prutocoduu. Ot dhumocodckme
OCHOBBI YaCTHOHAYYHOT'O UCCIIEOBAHNUSA, C(HOPMYITHUPOBAHBI JIH
OHU SBHO WJIHM HET, BIUIETEHBI B CaMyI0 €r0 TEOPETUYECKYIO
TKaHb: B MCXOJHBIC TOHSATHS W aKCHOMBI, TEPMUHOJIOTHIO U
METOJI, MHTEPIIpETaIio ()aKTOB M IKCIIEPUMEHTOB, popMy TH-
I0Te3, MTOKA3aTeIbCTB M BBIBOJOB; ITOATOMY (HIOCO(PCKHE
MpoOJIeMBI CTIeNUaIbHBIX HAYK HE MOTYT PemaThCsl B OTPHIBE
OT UX CIENHUaIbHO HAyYHOT'O CYIIECTBOBAHUS.

[Ipenmaraemoe dumocodcko-pu3ndeckoe MOBECTBOBAHNE
SIBIIAETCS OJTHOBPEMEHHO HCTOPHUKO-KPUTHYECKHM aHaITU30M
CYIIECTBYIONINX TEOpUH W 000CHOBaHMEM HOBOU Teopum. Ho
MepecMoTp B HayKe MHUPOBO33PEHUYECKOM MapaaurMbl, BCETAa
OOIIeCTBEHHOH, TPeOyeT COEJMHEHHS] CTPOTOCTH UCCIIE0Ba-
HUS C er0 JOCTYITHOCTBIO BO3MOXHO 00Jiee IUPOKOMY KPYTY
yuTaTenei.

K coskanenuro, OOIBIIMHCTBO MyOIHKAIMI 10 pacCMaTpH-
BaeMBIM 37IeCh BOMpOcaM JIMOO TMpeAHa3Ha4eHBI IS Y3KHUX
CHENHUAJINCTOB, a Ha HEMOCBAIICHHBIX AEHCTBYIOT TaK, CIOBHO
HEOOBSICHEHHOW MaTeMaTHYeCKOW CHMBOJHMKOW Ha HUX XOTST
HarHaTh CBAIIEHHBIN TPENeT U 3aCTaBUTh IMPUHATH BCE, YTO UM
HU CKaKyT, TOYHO H3PEUEHHS OpaKyia; Ju0o, Ha00OpoT, SIB-
JISFOTCS TIONMYJISIPU3ALSIME, HO C YIIOPOM Ha JUTMHHBIEC TI€AaH-
THYHBIC TIepecka3bl MaTeMaTHUYECKHX JeTaieil, pa3oupasch B
KOTOPBIX YUTATENh YK€ He MMEET BPEMEHHU 3alyMaThcs O (u-
socockoM ¥ (PU3UIECKOM CYIIIECTBE TTPOOJIEM M JOKEH BCE
MPOTJIOTHTL CTOJb K€ HEKPUTUYHO, JTHOO SBISIFOT COOOM Ka-
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KHE-TO JeTCKHe KOMHKCHI Ha HAay4YHBIE TEMBI, KOTOpHIE, BO3-
MOXHO, JIFOOOTIBITHBI ISl TFOOOIMBITHBIX MIKOJILHUKOB, HO He-
Cephe3HBI IS yBaxkaromero cebs uutarens. B urore teopus
OTHOCHTEIBHOCTH U a0CONIOTHOCTH JBMXKEHUS, TPOCTPAHCTBA
Y BPEMEHH, KaKk OHa HH BOJHYET JIIOJIeH, ocTaeTcs A OOJb-
LIMHCTBA 3araJJO4YHOM.

HexoTopoe npuMeHeHrue B 3TOM KHUTe MaTeMaTUKHA BOBCE
HE 03HA4Yaer, 4TO OHA JIOCTYITHA JIUIIh W30paHHbIM. Hamre mo-
BECTBOBAHHUE PACCUUTAHO HA YMTATENEH YK€ CO CpeaHel mnoj-
TOTOBKOHM, TO €CTh 3HAKOMBIX ¢ OCHOBaMHU (uiocoduu, MaTe-
MaTUKA ¥ (U3UKH, B YACTHOCTH, KOHEYHO, U C TEOPHEH OTHO-
CHUTEIILHOCTH, XOTs, BO3MOXKHO, JIHINIb B OOIIMX YepTax, He
00s13aTeNBHO CIEIMAIICTOB B THX 00NACTSAX, OJHAKO BIyM-
YUBBIX U OCHOBATEIBHBIX M, YTOOBI MMETh CAMOCTOSTEIbHOE
CYXJIEHHE, CUMTAIOIINX HEOOXOIUMBIM BO BCEM pa300paThCs
caMOMy M HUYero He MPUHSATH Ha CIOBO.

U B Tekcre, ¥ B MPUIOKEHUH JaHBl TOSCHEHHUS HCIIONb-
3yeMBIX CHEUAIbHBIX TOHSATHHA, — TaKue, KOTOPBIE MTOMOTJIH
OBl PACKPBITh UX PU3NUSCKUH M (PIIIOCO(DCKUH CMBICIT.

MHe npUsSTHO BBIPA3UTh CBOIO JKUBEUIIYyIO MNpU3HA-
TeNbHOCTh KaH. ¢unoc. H., mor. H.II. T'omoBanoBy, a-pam
¢wus.-mar. H., mpod. MI'Y B.U. Jleancory u mpod. Mapl'y
M.IO. Kokypuny, k-tam ¢.-Mm. H., nom-am .. MupoHoBy,
N.P.My6apakmiuny, B.A.Cesproruny, a take A.M. Tpena-
JWHY 3a MHTEPECHOE OOCYXJEHWE PYKOMHCH KHHUTH H I10-
JIe3HBIE 3aMEUYaHus.
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MpeancnoBue (K 3-my nag.)

BBepgeHue

B 1687 romy n3 BeIUHCICHHBIX KeruiepoM ITaHETHBIX Op-
OouT HbIOTOH BBIWICHHMIT JIBE MPOTHUBOIMOJIOMXHBIE CHITBIL:

1) rpaBuTanMsA — TIpUada TEIaM B3aUMHOTO COTMKCHUS
C YCKOpPEHHEM, X MPUTSKEHHE ITPOIOPIMOHAILHO Macce m —
Mepe UX HCXOIHON CUIIBI, claberomeii ¢ paccrosaueM 1/77, u

2) uHepuus, HA000OPOT, COXpPaHEHHE €ro PaBHOMEPHOI'O
MPSIMOJTMHEHHOT0, KPYTOBOT'O MITH SJUTMITHYECKOTO JIBUKCHUS,
IMPOTHUBOJICHCTBHE €ro M3MEHEHUIO: YCKOPEHHIO HITH TOPMOJKe-
HUIO.

o 3Toro ntou B cBOoel MpaKkTUKE UMENHU JIETIO C JeHCTBHU-
€M TONIbKO KOHTAKTHBIM. VICKiiowast pa3Be 4yTO MarHwr, I1O-
3TOMY TOXKE€ TAMHCTBEHHBIN, HO TOTJla UTpyIIeuHbIi. JlelicTBue
Ha PacCTOSHWUU Yepe3 Kak OYATO nycmoe MPOCTPAHCTBO MpPE-
CTaJI0 KaKUM-TO OECIPUYMHHBIM HENMOHSATHBIM uyaoM. U yxe
TPH CTOJICTHS HE CTUXAIOT MPEIIIOI0KEHH S, TIONCKH U CIIOPHI O
€ro CKPBITHIX MOCPEIHUKAX: KOHMAKMHbIX aceHmax W “BHYT-
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PEHHUX MeXaHuzmax’.

Cam Hrroton, HE BUS U1 OOBSICHEHN HUKAKUX SMIHPHU-
YECKUX OCHOBAHUH, BO3ICPKAICI OT (paHTA3HH, a HA BOIPOCHI
orpesan: “I'mmore3 He counHsiio”. Ho npyrue TEOpeTUKH BHI-
JBUTAJIN BCE HOBBIE THITOTE3BI. [[yCTOTY 3aMOMHMIM CILUTONIH O
KOHTaKTHOHM cpenoit — “a(hupom” ¥ BCEBO3MOKHBIMH €T0 TIOTO-
kamu, BuxpsmMu wimm dactumamu (P.Jlekapt, X.Itoiirenc,
JL.Otinep). B obwsacuenue pUTSHKCHUST TPEATIONOXKIINA [1pU-
TasIkKMBaHME TeN NPYT K OpYTY U3BHE MMOTOKAMH YaCTHI], noye-
Mmy-To [?7] magaroImMMu Ha TeJla CO BCEX CTOPOH, HO IIPH B3aWM-
HOM 3aropakuBaHUW (IKpPaHUPOBAHWHM) OT HHUX IPOCTPAHCTBA
mexncoy tenamu (H. @atno, XK. Jlecaxx, M.B. Jlomonocos, X.A.
Jlopemnc). 1o ananoruu ¢ anekrpomaraeru3smom P. I'yk, X. Jlo-
pEHIT W IIp. BOOOPa3WIM TPABHUTAIIUIO TOXKE ‘‘U3IydeHUEM
yIycKas IpUHIMITHAIBHOE pa3Indre MeXIy HUMH, a PaBEHCT-
BO €€ CKOPOCTH CBETOBOH v, = ¢ 03Ha4aso Obl SABHBINA abCypn:
TOTJa TUTAHETHI JOJKHBI MPHUTITUBATHCS HE K PEATbHOMY Me-
crortonoxenuto CojiHIla, a K €ro MECTy, GUOUMOMY C ITHX
IUIaHET, TO €CTh C 3amo3faHueM Ha t = s/c, B XX Beke momnuin
“KBaHTBI”, “TPaBUTOHBI, “CTPYHBI”, “TIeTIN”, “MOPHI”, “HOPBI”
U T.4. B penaruBru3Me BBIYHCIIIIM, 9TO PU HEPEMEHHOM YCKO-
PEHUH B CIUSIHUHU 080UHbIX TIYIIBCAPOB, ‘“AePHBIX OBIP” W APY-
TUX OIPOMHBIX MacC caMa TpaBHTAIlUs B CBOM 4epesd JO0DKHA
W3My4aTh ‘‘2pasumayuoOHHble 60JIHbL’, Y ONHUX TEOPETHKOB
MOTIepeyHbIe, Y APYTUX — IPOIOIBHBIE WIIH KBaAPYOJIbHBIE.

Horanok m rumnore3 yxe corHu. KpaTkuil, HO mpeBoc-
XOIHBIH MHOTOAaBTOPCKUI 0630p STHX M3OIIPEHMHi CM. Hamp.'

OpHako B MTOT€ YMCTBEHHBIX JIEpP3aHUIA aBTOPHUTET AEp3-
KHX THIOTE3 yIHaJl, TIOTOMY YTO OHU HE YAOBJIETBOPSIOT MPEXK-

' Cwm. T'paButanus — Bukunenus; ANbTepHATHBHbIC TEOPHH

rpaBurtaiuu — Bukunenus. Field (physics) — Wikipedia.



JIe BCero caMux (pM3WKOB; KaK pa3 OTTOrO-TO WX TaK MHOTO H
OHU TIPOTHMBOpEYAT KakK APYT APYTY, TaK U HE OTHUM, TaK JIpy-
TUM SMITHPHYECKUM (pakTaM, a TO eIlle U COIEPIKAT 102UYeCKUll
Kpye, TIpeAsiarasi BBIBOJ TPaBUTALMU M3 TOTO, YTO CAMO OCHO-
BaHO Ha TPaBUTAIMU. A B TOCIIETHHE TOABI K TOMY XK€ B KOM-
MMaHUW C JOMYIICHHUSIMH BCSAKHX ‘‘TEMHbLIX Macc” U ““TEMHbIX
SHEPrui”, T.e. B MPUHIHUIIC HE JOCTYNHBIX HaOmomeHnuo. Mx
y)Ke TOXKe JIECSITKH MM COTHU BapUaHTOB.

W B Hapoe MOTHSIICS POIIOT Ha “MHpaXu’”’, “MUCTEPUN U
“(aHTOMBI” (PH3HKOB — TEOPETHKOB

Bor mouemy aBTOp MpeamodeNn OCTAaBUTh TakoW (aHTa-
3MAHBIA “NepeaHHMI Kpail” HayKH JIOOMTENSIM KI'Y4HX TalH
MMOTYCTOPOHHETO, @ CaMOMY CKPOMHO 3aHSTBhCA 37eCh MpO-
SICHEHHEM BCEro JIUIIb TOT0, YTO elle SBISETCS HECOMHEHHBIM
(hakTOM: caMUX TpaBUTAIIMM W WHEPIIMH KaK OHH €CTh: 1) mx
B3aMMHOI'0 OTHOIICHHUS U 2) BOIpoca 00 MX CKOPOCTH.

Hacrosmee nmpenncioBrue pe3toMupyer OCHOBHBIE Cref-
CTBMWS TpeIiaraeMoro ¥ccieaoBaHus AN PU3NKK.

PenstuBr3M DUWHINTEIHA U IPYTHX MIPEACTABIISACT BAPHAHT
paspelieHusi MPOTUBOPEUHA MEXKIy JKCIEpUMEHTaMH, IyCTh
YIUBUTEIBHBIN; TOT/Ia KaK CTOJNICTHHE TTOJIEMHYECKUEe OOIHYe-
HUS ero MapajioKCOB Yallle BCEro TONBKO JTOOABISIFOT K MPEX-
HUM TPOTHBOPEYHNSIM HOBBIE U TEM YCHIIUBAIOT TEOPETHUECKYIO
cmyty. llosTOMY 31€Ch KpUTUKE pensaTrBH3Ma MPEeaOYNTAET-
Csl BBIBOJ M3 HECOMHEHHbIX (PaKTOB MPOTHBOIIOJIIOKHOTO 00h-

2 Hanp., B.G. Wallace. The Farce of Physics. // Journal of Theoretics,
1993; D. Pratt. The Farce of Modern Physics. 2008. B.I1. ['nywxo, [.C.
Myca. Mupaxu coBpeMeHHOI pusnku. Anmatsl. 13n. «Hyp-IIpunary, 2015.
List of unsolved problems in physics — Wikipedia.

W mycTp 3mech B crnmckax coOpaHa MPUYYAJIUBas CMECh
peaNbHBIX U TICEBIO MpobiieM, BakeH (GakT oOmieil HeymoBie-
TBOPEHHOCTHU CIIOKUBILIEHUCS] TEOPETUUECKON CUTyaIlueH.



SICHEH U, — XOTS TIONYTHO OTMEYAI0TCs MPUHIIUITAAIBHEIE Pa3-
JUYUsST MEXTy HUMH, KaK, BIIPOUEM, U coryiacusi, naxe QyHna-
MEHTaJIbHBIE.

OCTOpPOXXHBIN CKENITHIM3M — JJIs Hayku HopMma. Jlymaro,
BBIIBUTaeMasi TEOpeTUdeckas arnbTepHaTMBa 3aciIyKHBaeT
OOCYXJIeHUSI ¥ DKCIEPUMEHTAIBHONW TPOBEPKH, U OHU OyIyT
MOJIE3HBI JIUTsI PU3UKH, @ UTOT JUCKYCCHH HE MOXET OBITh H3-
BECTEH 3apaHee.

|. AGCONOTHOCTb rpaBuTaLmn U
rpaBMOreHe3 MHepLun

I. §1. CyTb Teopuu rpaBuorenesa

MHepuusa (= conpotusreHve Tea ero yCKOPEHHUIO WIIH
TOPMOXKEHHIO) CO3J1aeTcsi |PaBHOAEWUCTBMEM TpaBHUTAIlM-
OHHBIX MPOTUBO-TAFOTEHUN OECKOHEYHLIM MHOKECTBOM
OKPY>KaroIIMX MUPOBBIX Macc.

Ilon @uHUTHBIE BO3MOXKHOCTH KIIACCUYECKOIO MaTeMaTH-
YECKOro anmapara 3Ta Uaes ¢ CEPhE3HBIM YITPOLYEHNEM IPUHIMA-
€T BUL;

(r—=r"ydv
fo=pm [ S—5
v ‘r -r ‘
unu 6 “yeHTpe cgpeppl’ (rme paguyc r=0)

7@ = pm, [[f ﬁf’

V’
|3

mockomeKy “LeHTp” (r = 0) “6eckoHeuHocTn” (“pagmyc’ Bce-
JIeHHON R = o).

nT. o

Bpone Toro, kak B 6acHe BO3 HEIBIKHM, TIOTOMY YTO €T
TSHYT B pa3HbIe CTOPOHBI JicOeapb, pak M IMyKa.

Takum obpazoM, MHEPLUUA ecTb pe3ynbTaT n BUA rpa-
BUTaLMW, Jaxke BCEro JUIb e€ YaCTHbIA Cryyan.
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OnHako Takasi TEOpUS TPaBUTAIMOHHOTO TPOUCXOXK-
JICHWs, TPABHOTeHe3a WHEPIIMH YITUPAeTCs B UPOHUIO KIACCU-
YecKoeo TIOHSTHSL OECKOHEYHOCTH BCElICHHOM:

1.§ 2. loka3zaTejibCTBO TEOPUH

[MpoTMB Takoil Waen HampammuBaercs eCTecTBeHHOe BO3-
PaXKeHMe. Torna moueMy ke TIpH CABUIe 00BEKTa, XOTS OBl
CaMOM MaJjioM, TOT HE BBIXOJUT W3 3TOT0 “IEHTpa BCEMUPHOTO
TPaBUTAIMOHHOTO PAaBHOBECHS , TEM CaMBIM €r0 Hapymias |
yCTpeMIIIsiCh B KaKyliO-TO OAHYy cropoHy? Jla u rme »TOT
“IIEHTp TPABUTAITMOHHOTO PABHOJCHCTBHUS BCEH O0eCKOHEUHOU
BCEJICHHOM, a0COIOTHBINA IIeHTP? Beab OTHOCHTEIBHO pa3iny-
HBIX COBOKYITHOCTEH Macc OH OyeT 0e3 KOHIa CMEIIaThCs.

Uto ckpwIBaeT 3TOT NapafoKC OeckoHeuHocTH? KakoBBI
€ro CICICTBUS IS (PU3HKH, TCOPUH B DKCIICPUMEHTOB?

B paspelueHune mapagokca aBrop monaraer, uto y bec-
KOHEYHOCTU OAMH emunblii reomeTpudeckmi LeHTp (“uentp”
“ctheprl OeCKOHEUHOTO paanyca’” BeelleHHOH R = o) HeBO3-
MOXeH. Y GEeCKOHEYHOCTU LEHTPOB Toke OECKOHEYHO
MHOr0. A TOTOMY TaKOi K8a3ULeHTP TpaBUTAIIMOHHOTO PaB-
HoBecus OECKOHEYHOCTU HaxoauTcs noBcroay (1), B nobon
TOYKE MOKaNbHOMO TPaBUTAIIMOHHOTO paBHOBecHs (“IieHTpa
TSDKEeCTH, “TICHTpa WHEPIHH ),

KakoBsl TEOpETUYECKNE OCHOBAHWUS HOBOM HIeH?

Odunocodckoe M MaTeMaTHIEeCKoe 00OCHOBaHHME MOBCE-
MECTHOCTU KBa3WN-LIEHTPOB TpaBUTAIMOHHOTO PaBHOBECHS B
OECKOHEYHOCTH CM. IJIaBbI 25 — 26.

To npuHsiToMy B Unocodun u, Haunsas ¢ I.Kantopa®,

3 Kaumop I'. Tpynbl mo Teopuu MHoxkecTB. M., Hayxka,
1985, c.135-141, 147, 263. Hayxa. Beamuaiimiue Teopuu. —
Breim. 30. M., 2015, c. 122, 157.
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TaKke U B MaTreMaTuke onpedeneHuio “paBHOM MOLLHO-
cTn’ (~“konunyectea”’) 6@CKOHEYHbIX MHOXECTB IIpH HX Je-
JICHHH Ha NOAMHOXECTBA, Toxke 6@CKOHEYHbIe, B 4YaCTHOCTH
3/lech, BCIEICTBHE CABWra tema, €384M o0BeKTa ocTaéres
Takasi e BEeCKOHEYHOCTb Macc, Kakas ocTaHercs U Bliepe-
AN HEro: co=mc=mg=o0, — 1, TAKUM 00pa30M, TEIIO IpeObIBa-
€T B rPaBHTAIMOHHOM paBHoBecuH Macc noscrogy (!) u
NpwW COBUre He BHIXOIMT U3 3TOr0 PABHOBECUS.

IMo mMHeHuWIo aBTOpa, OECKOHEYHOCTh U IMOBCEMECTHOCTD
IIEHTPOB paBHOBeCcHs ecTb 0COOOEe CBOMCTBO ©OecKOoHeu-
HOCTW MHpa, XOTd HaM, CYIlleCTBaM B CBOEU MpPaKTUKE BCETIa
KOHEYHBIM, OHO MPEACTaET MapaioKCcoM.

Tak paBHOBecue B6eCKOHEYHbIX Macc MCKIYaeT u3
CYMMbl OEWCTBMMA CaMM GeCKOHEYHBIE MAacChl, “BbluMTaeT”
camMo cedsl N ocTaBigeT IS HAC U JUIS JIFOOOTrO OTIEIBbHOTO
CyObeKTa JeiicTBHs Ba BapHaHTa;

1) 3aBucHUMOCTb pe3yibTaTa OT AEHCTBHSA COOCTBEHHOMN
Macchl MCKIIOYMATEIBHO CAMOro oObeKTa AeWCTBUSA, ero
COMPOTUBIEHME YCKOPEHMIO KaK HapYIICHUIO PaBHOBECUS,
4TO M IPEACTAaeT HaM ero MHepuuen m;. Vnu

2) NAOC MPUTSKEHME K TeNy He YpPaBHOBELLEHHbIX
bonee GnM3KMX K HeMy Macc, W TOraa UX B3aMMHOe Mnpu-
TSKEeHVe mpencTaér rpaBUTauUMen: m;_g + 2 mgy.

Bor npuumHa, mouemMy oOKa3bIBaeTcs, 4To COMPOTUB-
neHne (= WHepPUMUSA) YCKOPEHUIO TNPOU3BOMUTCS  MOJbKO
00Ho1i CODCTBEHHOWN Maccoil 00bekTa M; = Mgy, — U yCTaHaB-
JUBaeTcsi FOMOreHHOCTb U U30TPOMNUSA HHEPITUH.

B 3Tolf TOMOr€HHOCTH M HU30TPOIIUM COCTOUT CTPYKTYP-
Has NPOTMBOMOSIOXKHOCTbL MaTeMaTUKN GECKOHEeYHOCTU
(rmaBa 25), — @uHuTHOMYy mpuHIUIy Maxa", ¢ ero KoHey-
HbIMW MHO>@XECTBaAaMH MacC U OTCHOAAa BBIBOAOM 00 AHU30TPO-
MU MHEPLUHU, HECMOTPS Ha TO, YTO 3aBUCUMOCTU UHEPL MU
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OT BNWKHUX MacC He OOHAPYKHUBAETCH.

IlepBoe hakTUYECKOe A0oKa3aTeNbCTBO rpaBHOrcHE3a
MHEPLUH 3aKITouaeTcss B OObACHEHWM UM TOrO MHAYE YIHBH-
TenbHOTO (akTa, 4YTO MHEPLMA/IbHAS Macca Tema Bcerna
HEM3MEHHO U TOYHO paBHA €ro [PaBUTALMOHHOM Macce
m; = mg. VIX paBEHCTBO CYINECTBYET Kak pa3 OTTOrO, 4YTO
WHEpLHUA eCTh BH]I TPaBUTAIIHH.

Hpyrue dakTryueckne 0Ka3aTelbCTBA — B JabHEHIIINX
OOBSICHEHUSX.

L. § 3. /loka3aTeJib,CTBO MTHOBEHHOCTH TI'PABHTALIMH

HelictBue NHEPLUUN MFHOBEHHO, a, OCKOJIbKY MHEPIIUS
— BuA rpasutauum (§1),, To 3TO 3HAUMT, UTO rpPaBUTa-
LMOHHOE 1eiicTBHE TEOPEeTUYECKN TOXKE ITOKHO OBITh
MrHOBEHHbIM. VI MrHOBEHHOCTb TrpaBuTaiuu [OOKa3blBa-
eTca cpaktamum.

[anbHogencTene rpasutaumn U uHepuuun nepepa-
€TCsl MTHOBEHHO, B TOT X& MOMEHT £,=0, — 310 1 oTpakeHo
B Qopmynax HbpIOTOHOBBIX 3aKOHOB, I/ie HeT HHUKAaKOTO pac-
MIPOCTpaHEHUS JCHCTBUS TPaBUTAIMH C KaKOH-ITMO0 KOHCUHOU
CKOpPOCTBIO Vv M OTTOT'O €ro 3ama3JbIBaHUsl Ha BpeMs 1=s/v
JOCTH)KEHHUS €0 KaKOH-TO TOYKH Ha PacCTOSHUU S, — B MpPO-
TUBOMOJ1I0XKHOCTb 3akoHaM NNEKTPOANHAMUKU, rae y dIeK-
TPOMArHUTHBIX M3Ty4eHUH B ypaBHEHHAX MakcBeuia KOHCTa-
THPOBAHO paCHpOCTpaHEHHE NEHCTBHUS Kak pa3 OT TOYKU K
TOYKe, mepenavya OT HEeMOCPEACTBEHHO COCETHINX U3MEHEHHUH C
KOHEeYHOU CBETOBOW CKOPOCTbID € | B UTOre UX 3anas-
OblBaHve Ha Bpems {=1/c.

MHOroBeKOBbIE aCTPOHOMHYECKHE HAOIIOAEHUs HaJl Tpa-
BHUTAIlMOHHO-WHEpUIHAIbHBIM aBwkeHHeM Conana, JlyHBI,
TUTAHET, 3BE3]1 ¥ JIFOOBIX Tel KOHCTATUPYIOT OTCYTCTBUE B HUX
KaKMX-1100 3ana3ablBaHUM Ha Bpems t=1/v B 0OpaTHON 3aBU-
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CUMOCTH OT MX CKOpocTH v. CoBpeMeHHBIC acTpodu3nueckue
HaOJIOJICHUST HaJ Ype3BBIYAMHO OBICTPO OOpAIAFOIIUMUCS
TBOMHBIMHE TsDKETBIME 3Be3maMu ("'OenpIMU KapaukamMu') U Hal
B3pBIBAMU 3Be3]], TJI¢ TAKWE OTIMYUS OT MTHOBEHHOCTH I'DaBU-
TAIIOHHOTO JICHCTBYSI JOJDKHBI OBITh OCOOCHHO BEITHKH, TOXKE
HUKAKUX OTIIHYHMN HEe (PUKCHPYIOT.

HeiHe MTrHOBEHHOCTH Tepejadd CABHIOB TI'PAaBUTAIMH B
JIBYDKCHHH Tell NOATBEPXAaeTCs BCeMWU W3BECTHhIMU (Pak-
TaMn kocmudeckor Oammmctuku (['maBel 25, 26) — 1o Bcei
JOCTYITHOM TellecKonaM BCEIIEHHOH Ha PacCTOSHUSX B MUJLITHU-
apJbl CBETOBBIX JICT.

Onmnako Kak Takass MIHOBEHHOCTb [AanbHOOEenCcTBUA
BO3MOXHa?

Cam HpIOTOH Tonaran, 4to rpaBUTANUs UMeeT OeCKOHEY-
HYIO CKOpPOCTb V,=c0. OnHaxo HeloToHOBa nness 6€CKOHeYHOU
ckopocTn v = s/t = «o/0 mpencraer HOHC@HCOM, NPOTUBO-
peynem camomy MOHSTHIO CKOPOCTWU Kak OTHOLUEHWUSA Kako-
ro-To PasHOro W, clemoBaTeabHO, KOHEYHOro MPOVAEHHOrO
pPacCToAHUSA ko Bpemenn V = S/.

Ho ecnm 6e3 ckopocTH, TO KaK e Tor/ia rpaBUTAIIMOHHOE
JEHCTBHE TIPOUCXOTUT?

Buaumo, nostomy Jlamnac, kak 4epe3 CTO JIET TakkKe U
A.llyankape, a MMOTOM W APYTHE HCCIEAOBATEIH, OOparmas
BHUMaHHE Ha OTCYTCTBHEe Kakux-auOo 1/v 3ama3gpiBaHuii B
TpaBUTAIMOHHO-WHEpIIMATbHOM JBWkeHnn ComnHia, JIyHBL,
MJIaHET W 3Be3Jl, TeM HE MEHee, MOCTYIIUIM OCTOPOXKHEe: He
CTaJll HACTaMBaTh HA Vg = 00, HO NPU3HAJIHN, YTO CKOPOCTh I'pa-
BHUTAIlM MHOTOKpPATHO OOJbIIIE CBETOBOI; Ha CETrOTHS IMpOBe-
pena 10 vy 2 10" c.

HeHe pake pensiTHBHCTBI, KOTOPBIE Paad COXpaHEHUS
CBOMX TEOPETHUYECKUX MOCTPOCHUH JOJT0 HAcTauBalId Ha “3a-
mpere” CBEPXCBETOBON CKOPOCTH, B UTOr'Ee MOJYa OTPaHUYH-
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JUCh “‘3amperoM’ I TPAaBUTAIIUH CIYXKHUTH ‘“‘CUTHAJIOM”, H
MPHHSUIA, 9YTO CBETOBOM CKOPOCTH JIONKHA OBITh paBHA CKO-
pocTte rpaBuTalMOHHbIX BOJIH.

I. § 4. O0bsicHeHHe MTHOBEHHOCTH I'PABUTAIIMU

B camom nene, Kak e COBMECTUTb 3TU B3aMMHO MUC-
Knr4vawLmne noaoxenus — MrHOBEHHOCTb U CKOpOCTb?

ITo MHEHUIO aBTOpa, €AMHCTBEHHOE Pa3pELLUEHNE TpaBH-
TAIIOHHOr0 NapagoKca — B APYIOM, - HEOKHUIAHHOM.

MrHoBeHHOCTb AanbHOOEWCTBUSA o3Hadaer, 4ro Mosie
rpaBMTauMn NpPocTo He MMeeT ckopoctu V=0, a, ctano
OblTb, MONe rpaBUTaLMK — He U3/lyYeHuUe, a Nb Npo-
CTPaHCTBEHHOE NpPOoAOoKeHUe OObEeKTa BLIUPb, €ro
LenoCTHbIA HUMO, — HEBHIVMEIM, B3aMMHO MPOHHUIIAEMBIi
¥ cnaberommii ¢ paccrosiHieMm ~7/r7, KOTOPbIi He 803HUKa-
em W He pacripoCTPaHSETCS, a NPOCTUPAETCS, TO eCTb
3apaHee CyLecTBYeT W MyTEeIIeCTBYET BMECTE CO CBOMM
IEHTPOM KaKk OAHO Lienoe, — pa3yMeercs, CHHXPOHHO C TOM
K€ JIOCBETOBOM CKOPOCTBIO, YTO M caMa I[eHTpajIbHas Macca.

Bor mouemy maxke €CINU Yy COBWUra Teja M €ro rpaBUTaIM-
OHHOTO 110131 (HUMOa) CKOPOCTh MEHbLLE CBETOBOW V<C, TeM
He MeHee, ero OOHapyXeHue B OeNCTBUM Ha J1o0OM pac-
CTOSIHHM HEMEIUICHHO, MTHOBEHHO: V,,<C, HO t;=S/v, =0,
TO €CTh BPEMS mepeaaun aeiicteus rpasmutaumm ;= 0.

Ho Torma mosmywaercs, uro HBIHE OOLIENPMHATOE NoO-
HUMaHWe Tena owMOOYHO. Ananu3 (PaKTOB MPHHYKIAET
HAC K HHOMY, HOBOMY TMPOTSKEHHOMY ITOHSATHIO TENa M IO,
— KOHTUHYYMHOMY.

Tena BoBce HEe OrPaHUYMBAOTCS UX BUJUMOI MM MHAYE
COMPOTUBASAIOLLENCH TIOBEPXHOCTRIO, @ MNPOCTUPAKOTCS
CBOMMW MOAAMU — HUMBamMKn B GECKOHEYHOCTb U CBA3bI-
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BalOTCH uMH B €AVHbIN LIeNOCTHbLIN MUP, rae CABWUN Jito-
Ooii vacTuisl AEeNCTBYET Ha BCE ocTalbHbIC, XOTs, KOHEU-
HO, B pa3HOW Mepe B 3aBUCHMOCTH OT PACCTOSHUS U OT Ipe-
BBIIICHUS UX TPHEMHOT'0 KBAHTOBOT'O TIOPOTa.

Haxkoneri-To, B MHUPOKOM MTOHUMaHHU Tena cObIBaeTCs 3a-
BETHas MeuTa 0 “€QUHON” TeopuH, — ITUATEKTHKA MIPEPHIBHO-
CTH Y CIMTHOCTH (KOPIYCKYJISIPHOCTH U KOHTHHYYMa TIOJIs ).

1.§5. CnenctBusa oTKPHITOro MOHUMAHMWS IS TIONEBOM
PU3MKKN HIIYT aieKo. 3/1ech — JBa YaCTHBIX CIICICTBUS:

1. JIOIKHBI CylecTBOBaTh CTPYKTypa u CABUIM (koie-
OaHusA ¥ WHBIE “BO3MYIIEHHS ) MUPOBOIO rpaBUTALMOHHOIO
MOMA BCIEeNCTBUE HAOKEHHS IPYyT Ha Apyra MHOXXECTBa Tpa-
BHUTAIlMOHHBIX TOJIEH M CIBUTA WX IIEHTPOB — Macc, HO HE KakK
usrniydyeHue. UHTEprnperayms vx xax “U1yYeHns rpasu-
TaLMOHHbIX BOJIH” He mMeeT OeCCIIOPHBIX HU TEOPETHUECKHX
OCHOBaHMM, HU SMIUPUYECKUX TOATBEPKIECHUNU U [IPOTUBO-
PpeYUT ykazaHHBIM 3aKOHaM KOHTHHYYMHOCTH M MTHOBEHHO-
CTH TPaBHUTAIUH.

2. Bropoe Baxxnoe ciencrsue: 11o Herorony, B rpaBuTaIiim
000e M3MEHEHUE JUCTAHIIMU § MTHOBEHHO (¢ = () BBI3BIBACT
mmMeHenne (1T wm |) cunbl e€ aeticteus F. Tem camMbiM MIHO-
BEHHOE, CclenoBaTeIbHO, ‘C8ePXCBETOBOE” [arNbHOL4ENCT-
BME TpaBUTALMH CIYKUT IKCIIEPUMEHTATOPY, Ja U JTF0O0MY de-
JIOBEKY TToKa3aTeseM (“‘CHTHaIoOM’’) I3MEHEHHSI ATOT'O PaCCTOSHUS
S, - 4TO NLLAET OCHOBaHMI 1 onpoBepraeT NPOU3BOSIbHOE
€ro orpaHwyeHNe PeNITUBU3MOM CBETOBOM CKOPOCTBIO V=C, Je-
nast “3anper’ CBEDXCBETOBON CKOPOCTH IEHCTBHS Ha PaCCTOSTHUH
JUTS PEIIITHBUCTCKON TEOPUH TPEBOXKHOM TIPOOIIEMOH.

Hpyrue crnencteusi TeOPUU rpaBUMTaLMOHHOroO reHe-
3uca UHepLUKn — 1 GU3UKKA UIYT elle Jablie.

Beraer Bompoc: kakoBO B3aMMHOE OTHOIIEHWE TPaBHUTa-
A (BKIJTFOYAsi HHEPITUIO) C DJIEKTPOMAarHeTU3MOM?
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Kakx wu3BecTHO, 3JEKTpPOMArHWTHOE H3ITydeHHE pPacIpo-
cTpaHsieTcs yke He mHepiueir HeioToHa, a UHAYKUMEN Mak-
cBeIa ¢ MOCTOSIHHOW CKOPOCThIO (¢ = const).

Ho mocTossaHON OTHOCUTE/ILHO dero? Kak mpowmcxoaut
CIIO)KEHHE CKOPOCTH UHAYKLUMMW 3IEKTPOMArHUTHOTO H3ITyde-
HUS C pasHol WHEPUUATBbHOI CKOPOCTHIO 3apsIOB - H3IIyda-
Tened W IMPUEMHUKOB B OTHOM W TOM K€ MHPOBOM aOCOIIOT-
HoM rpaputaiinonHom moie (MAIN)?

Ou3UKN AyMaIOT U CIIOPAT 00 3TOM YK€ BTOPOE CTOJIETHE.

Il. OTHOoCcKTenbHast AGCOMOTHOCTb 3NEKTPOMArHUTHOIO
N3MNy4YeHNsi N ero CKOpPoCTb.

II. § 1. ABCONOT KMHEeMaTUKM.

Cornacuo c1ab0 U3BECTHOMY “NpuHyuUny OmHOCUMeENbHO-
cmu” nBwkeHue mByx Ten (“‘cmcreM orcdera’) (Hampumep.,
3emsin 1 CoHIIa) OTHOCHTEBLHO IPYT Ipyra o3HavyacT UX B3a-
WMHOE TOXECTBO TIO PACCTOSIHUIO, TPACKTOPUU M CKOPOCTH:
Kaxk OJJHO IBWKETCS OTHOCHUTEIBHO BTOPOTO, MAK U BTOPOE JIBH-
YKETCS OTHOCHTEIBHOTO TIEPBOTO.

W3 sTOrO 6HYMpennezo TOXKECTBA IBYX B3aWMHBIX JIBHKE-
HUW UCXOITUT Peaamueusm.

Ho nBa tena — 310 TONbKO YacCTb U3 OTHOIIEHUN MEXIY
JBIDKCHHSMH Tell. Y MNPUHUMNA OTHOCUTESIbHOCTU €ecCTb
elle WHble CTOPOHbI: oba Tema — Kaska0e ABMXKETCS MO-
pa3HOMY OTHOCHUTENbHO BHELIHUX TPETbUX Tem U momei: K
Jlyne, Benepe, CatypHy M maxe K JaiaékuM 3Be3aaMm (Tapai-
JIaKc, abepparius).

Takum o0pazom, ABMKEHHE BYX TeNl TEPSET CBOIO KUHe-
MamuuecKyro “oIMHAKOBOCTh W “paBHO3HAYHOCTH , €CIIA yUH-
THIBaTh pPasiM4Me ABIKEHHS KaKIOTO M3 HUX OTHOCHUTEIFHO
cpefnbl, 6eCKOHEYHOr0 MHOKECTBA BHEITHUX TEN U TOJNiel Bce-
JIeHHOH, MUPOBOW abcontoTHoun rpasutauumn (MA).
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Tak cama OTHOCUTENIbLHOCTb IBIKEHHS OOpa3yeT mx
abGCoNTHOCTb (= YHUKAILHOCTH — H@ B3auMO3aMEHNMOCTb
kaxzaoro). (Cm. rmasel 13-16). NosiHasg cymma oTHOIeHUH =
abconoTy. DTy CTOPOHY PEIATHBH3M HE 3aMeYacT WM MTHO-

pupyer.

II. § 2. AMHaMmun4yeckas abCONMTHOCTb OBMKEHMS.

Onnako nBrkeHne abCOOTHO He TOMBKO B KWHEMATHKE,
HO TeM Oojiee B AMHaAMUKe.

JluHaMuueckass paBHOZHAYHOCTH JIBHIKCHHUSI KaKOW-TO 3d-
KpblmoUl CUCTEMbI Tell CYIIECTBYeT TOJIbKO B YCIOBHSAX WX
paBHOAENCTBUA, omuocumenvho “LieHTpa TsxkecTu” (“IIeHTpa
nHepruu”’, cM. 1.§2, ¢.11), KOTOpHIA HE yU4aCTBYET B UX IBHIKE-
HUY, TOTOMY 4YTO TOJIHAS CyMMa MX HWMIYJIbCOB HEM3MEHHA

Zmivi= 0. la u 310 “paBHOBecHE” MPHOIM3UTEILHO, IO-
i

CKONBKY [10/1HaS w3onsanust (‘“3aMKHYTOCTH) CHCTEMBI OT
BHEIIHUX BO3MYIICHUH HEMOCTHKIMA.

A BHE paBHOJEHCTBHS, OIHUM “IpeoOpa3oBaHHEM KOOP-
muHaT’ (“‘ccTeM oTcdera’), KOHEYHO, MOXKHO, KaK y peasmu-
sucmos, “‘cnenatp’ 3eMito “pasnoszuaunoti”’ CONHITY — ¥ TOTIa
OHO OOpeTaeT OTHOCHTENbHO IUIAHETHl KOJIOCCATbHYIO KHHEe-
THYECKYIO DHEPTHIO — KaK OyJTO B HapyIlIeHHE 3aKOHA COXpa-
HeHust dHepruu. JKanb, 3Ta 3HEeprus OyaeT He GU3NIECKU pe-
albHOM, a PUKTUBHOW, Bcero jMinb MbICIIEHHOW, U €0 He
CABHHYTH J1aXe IMyITHHKH.

Takas AMHaMMUyeckasi aGCOTITHOCTD JIBIKCHUS MPOSIB-
nsieTcsi B MTHOBEHHOCTU TPaBUTAIMOHHOTO M WHEPIHATBHOTO
nanpHOAericTBuA (1.§ 1, 2) 1 B TOM, 9TO BCe 3(DPEKTHI Kak paB-
HOMEPHOCTH ¥ TPAMOIMHEHHOCTH HHEPIHAIBLHOTO ABIKEHUS,
TaKk W YCKOPEHHH MacCc W BJIEKTPHUUECKHX 3aps/IOB OTHOCSTCS
BOBCe H€ Kk JTI00BIM COCEJHUM TemaMm, a K abCONMTHOMY rpa-
BUTaUMoOHHOMY npoctpaHcTBy (MAI) u BpeMeHH, K KOTOPBIM
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ACUMITOTHYCCKH TPHOMIKAETCsl paBHOCHCTBHE Ten in infini-
tum ¥ KOTOpBIE TIO3TOMY JOCTYITHBI OJHO3HAYHOMY (u3nde-
ckomy m3Mmepernuro. (Cu. pasmen L. + rmasser 14 - 16).
AOCOITIOTHOCTE ABMYKEHHS MACC M 3apsIOB OOHAPYKUBACTCS
BO BCEX DKCIIEPUMEHTAJILHO YCTAHOBJICHHBIX MEXaHHYECKUX H
anekTpoauHamMudeckux d¢dexrax. (I'naser 18-19).

II. § 3. MpaBuTaLMSA N SNEKTPOMArHETU3M

ONEeKTPOIMHAMUYECKOE IBIKCHHE MPOUCXOIUT B YCIIO-
BUAX W B3aMMOJACHCTBHM C JABHWXXEHHEM rpaBUTaLUOHHO-
WHEPIUATBHBIM, HO MX 3aKOHbl paanKaabHO Pa3NUYHbI.

DJeKTpOMarHuTHOE M3TydeHUEe OBHKET He uHepyus (rpa-
BUTAIIMOHHASI COCTABIISIONIAS B HEM HUYTOXHA), 2 UHAYKLMUS,
BBI30B K&XKIBIM €0 MPEAbIIYIINM ITOIIEPEUHBIM 3-M UMITYJIECOM
(“doroHOM”) CIIEMYIOIIET0 WMITYJIECA, BOSHUKAIOIIETO Ha pac-
CTOSTHUY "ITMHBI BOTHBI" A M CO “CBETOBOI CKOPOCTHIO” C.

Ho, xak 3HaroT (Hameroch) gce GU3MKH, cama ero UHOYK-
LUMA BbI3BIBacTC YCKOPEHWEeM sJeKTpudeckoro 3apsga,
MIPUTOM OTHOCHUTEIHHO BOBCE HE K /1700biM COCEAHMM Tenam
(oT WX caBuTa 3apsAn He WITyJacT), a YCKOPEHUEM B HapyIe-
Hue COOCTBEHHOM WHEPLW, CIIeI0BATENBHO, OTO YCKOPEHHE,
9Ta MHAYKIHSA U 3TO U3Iy4eHre OTHOCSATCSH BOBCE HE K JIO-
ObIM TelmaM — perepam, a K MPOCTPaHCTBY MUPOBOM abco-
notHOM (1) rpaBuTaumm (MAIN), “mpocrpaHcTBY 3BE31".

B 9mom cwmpicie wWCXOmHOE YTBEp)KIEHHWE OWHINTEHHA
BEPHO: CKOPOCTh CBETa (M BCSIKOTO 3JIEKTPOMAarHUTHOTO M3ITY-
YEeHU ), KaK CKOPOCTh MOCIIEI0BATENbHON UHAYKLUN ero M-
NynbCOB He MeHseTcsa, a MOCTOAHHA: c=const.

Ho moctosnHa oHa BOBce HE abcontomuo, HE K aH0ObIM
o0bekTaM. Mnes “6€3 omuocumensvroti cKOpocTH” — 6ECCMBbIC-
nmuIa. DJEeKTPOMAarHWTHAs CKOPOCTh IOCTOSHHA OTHOCUTe-
NbHO abCOMTHOMO TPaBUTAIIMOHHOTO MPOCTPAHCTRA, TI0ITOMY,

19



B YAaCTHOCTH, OTHOCHTENBHO K Ka:KJA0My cBoeMy Mpeablay-
e MYy 3JIEKTPOMarHUTHOMY UMMYJITbCY Ha PaCCTOSAHUW JIH-
HBI BOJHBI A, U PETPOCIIEKTUBHO, B KOHEYHOM cueTe, K MFHO-
BEHHOMY MecCTy CBOETO HCXOJIHOTO U3TYYECHHUSI B STOM MHPO-
BOM aBCOMIOTHOM rpaBUTaLMOHHOM Morie.

[Tockonbky 11 NOCANE H3Ty4YeHNs 3aps/l- U3IyJaTelb U MpH-
EeMHHK H3ITy4eHHs TPOAOIDKAIOT CBOE JBIDKEHHE B TOW KE MH-
POBOIi TpaBHUTAIMK, TO B aOCOTIOTHOM TPaBUTAIMOHHOM TIPO-
CTPaHCTBE CKOPOCThH CBETA ¢ (M BCAKOTO 3-M H3ITYUCHHS ) HUKAK
HE MOXeT ObITh MHBaPUaHTHOV OTHOCUTEIBLHO pPAa3/TMYHO
IBHOKymuxcs ten, Haobopor, mpoucxomut BEKTOPHOE Cho-
)KEHWEe CBETOBOM CKOPOCTH 3JIEKTPOMArHUTHOM HMHAYKIHMH C
WHEPIUATFHBIME CKOPOCTSIMH BCTPEYHbIX 3apsoB, B YaCTHO-
CTH, CO CKOPOCTSIMH H3JIydaTels v M IPUEMHHKA U.

OnHako WX CIIOXXEHWEe MPOWCXOAUT 10 0COOOMY 3aKOHY,
HEMPUBBIYHOMY [UIA WHEPLHUANbHBIX MAaKpOYCIOBHHA HaIlen
OOBIIEHHOM MPAaKTUKH, Jake NapagokcanbHoMy, obpaTHoOMy
(MHBEPCUOHHOMY) K MHEPIIHATBHOI MEXaHUKE.

CBeroBasi CKOPOCTb OTHOCHTCSI He K U3TyuaTenro, Kak Io-
narayn MaiikenbcoH (K 3emyie) M pacupocTpaHsiercs He MHED-
ymesi, a VHAYKUMEN; ModTOMY CKJIaIBIBAETCSA CO CKOPOCTHIO
m3Iydarens v He UHepuyuasibHO (He OaIMCTHYECKH), KaK B
MIPUBBIYHBIX /711 HAIIMX MaKpOYCIOBHH T'PaBUTAI[IOHHOM Me-
XaHUYECKOM JIBUKEHUHU U Kak ayman B.PuTi.

MHOyKUunA pacnpoctpaHsiercsi, COXpaHsis CBETOBYIO CKO-
pocte C oTHOcUTENbHO rpasutauun (MAI), Ho 6e3 npuHs-
T1s Ha cebst mHepIHH 3apsaaa (T. €. He3aBUCUMO OT MHEPIIHH
M3IyYaTens v) U ¢ MpHOaBICHUEM WM BEIYUTAHHEM CKOPOCTEH
3apsiAa-u3nydarens v U MpHeMHHUKAa 4 — B 3aBUCHMOCTH OT HX
63aUMH020 HAIPABJIEHUSI: CKOPOCTh i TIPUEMHIKA BCTPEIHOTO
K JTy4qy — PUOABIISETCS, YOETraromero — BEIYATACTCS.
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B utore Takoro ©6e3uHepLmasbHOro BEKTOPHOTO CIIOKeE-
HUSL CKOPOCTh 3-M W3ITYYEHUS] MOXXET MEHSATHCS HE TOJBKO
OTHOCHTEIBHO MPUEMHHKA, HO TAKXKE M OTHOCHUTEIHHO CAMOT0
W3IyYaTensi, ecau TOT JBUXKETCS WHAYe, a IPUHHMAaeMas CKO-
pocTh m3nmydeHus (¢') MoXeT, Hao0opOT, HE MEHITHCS OT JABH-

KeHUs1 m3nydarensi(c,): V*c=c=onst, HO C,—V =C,,

—

C,=Cy+V,i =ii+¢&, C =C—1U, UT. I UX CIOKCHHC B
Clydae CONpPSKEHHOrO JBWDKEHHS W3Iydareis W IMPUEMHH-
kay =v. (I'masel 11, 21). Torma Bce 3arafiku DKCIIEPUMEHTOB
OOBACHSIOTCS YAUBUTEIBHO POCTO.

Xotst HaM, OOMTATENAM OKPYKAIOIEr0 HAC Ha MPAKTHKE
NPEUMYIIECTBEHHO MPABUTALMOHHO-HHEPIIMAIBLHOIO MHpPa Me-
XaHUKH, HENpPOCTO MPEICTABUTL CTPAaHHBIA (MOYTH IMOIHO-
cThi0) Be3uHepIMANBHBI MHUpP JIEKTPOMArHETH3Ma C €ro He-
MbIC/TUMBIM 0OpaTHBIM (MHBEPCHOHHBIM) O€3MHepIIHaTbHBIM
BEKTOPHBIM CIIOXKEHHEM CKOpOCTeii.

I1.§ 4. Takoe mMHBEepCHOHHOE Oe3MHEPLMA/IbHOE Cno-
XXeHue (W) 2JIEKTpPOMArHUTHONH CKOPOCTH O3HadaeT COOTBET-
CTBYIOILIYIO AHW3O0TPONHYK Moaudukaumo Makceenno-
BbIX ypasHeHun (I'naea 21. 16-17):

rot H= 1 47;7'+%—Et+w-divf+rot[WE] ,
c

1(oH " —
rotE=-—| —+ rot[wH] u T (T 21).
c\ ot
I1.§ 5. Takue 3aKOHbl Ge3MHEpPLMANBHOIO CIIOXEHUS
3NEKTPOMAarHMTHOM CKOPOCTU, obpaTHbie (MHBEPCUOHHbIE)
IIPUBBIYHBIM JJId MCXaHUKU HALOICTO MaKpoOMHUpa HHEpUHAJIb-

* Cm. K Teopun..., rmasa 26 a.
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HeIM (§ 3) AarOT HEMPOTHBOPEYNBOE OOBACHEHUE 3BE3IHOM

abeppanuu, gomiep-3h¢exra, ABUKECHUS IBOMHBIX (OMHApP-
HBIX) 3BE3Jl, BPAIAIOIIUXCS MYIbCAPOB, OTPUIATEIHLHOCTH
MalKeNbCOHUAIBHBIX M TPAYTOHOBCKHX JKCIEPHMEHTOB BTO-
POro TopsJIKa H 0OCOOCHHOCTEH ONTUKHU JBHKYIIUXCS TE.

Bmecte ¢ )OTOHOreHHOM Teopuen BeriectBa (IJIaBb S,
26, 28, 29) oHU Takke OOBSICHSIOT M3BECTHBHIC OJIM3CBETOBbIE
3 eKThI: MPONONBHYIO AeopMaIIIO Te, 3aMEICHHE B HUX
MPOIIECCOB U BO3pACTaHHUE MACCHI.

II. § 6. OtHOCcHTEeNbHAS A0OCOMIOTHOCTh JBFOKCHHS 1AeT
npeackKkasaHue BO3MOXKHOCTH HOBBIX 3((eKTOB: ci1aboro
IPaBUTAIMOHHOTO WHAYIIMPOBAHUS d-M U3JIydeHHs (TJIaBbl 25-
26, c. 171); MarHUTHOTO TPOSIBJIICHUSI OTHOCHTEIBLHOIO DJICK-

TpHUYecKoro Toka (en. 21); 3aBUCHMOCTH JOIIJICPOBCKHX CIICK-
TPaNbHBIX CMEIEHUH He OT yacmomsl, a OT OAJIVUHbl BOJH
(rmaBel 22, 23); HEM3MEHHOCTH JJTUHBI BOJTH M YaCTOTHI U3JIYy-
YCHUS TIPU CONPSNCEHHOCMY JIBUXKCHUS U3TyJaTeNsl U MPUEM-
HuKa (T71. 22, 24); npeBpalleHNs BEIIECTBCHHBIX YACTHIL TIPH
JOCTHXKEHUU MMH CBETOBOW CKOPOCTH ¢ B AJIEKTPOMATHUTHOE
uzayuenue. (I'maBsr 5, 26, 28).

§ 7. I'mmote3a DHHIITEHHA abcoomuszupyem BHYTPEH-
HIOIO Ya8CTh OTHOCUTENHLHOCTH JBVDKCHHN, NPOTHBOPEYUT
SIBJICHUSIM 3BE3IAHON abepparuu, momiep-3¢dekra, adCOI0T-
HOCTH U MTHOBEHHOCTH WHEPIINH, JIAXKE 3aKOHAM COXPaHeHUs!
SHEPIMM M MAacChl U BEIET K OCCUMCIEHHBIM "napadoxcam" —
aBdeMu3My abCypIIoB, TaK U HE HAIICAIINX B HEl pa3pemeHusl.

§ 8. Co3manHas I MPEOIOJICHUS JTHX TIPOTHBOPCUMIT
“Obwas TMIoTe3a OTHOCUTEILHOCTH TEM HE MEHEee COXpaHs-
€T WX, a CBepX TOTO MCXOAWT W3: @) HEBO3MOXKHOTO abcoiom-
Ho2o TOXKIecTBa (“IPUHITHIIA SKBUBAJIECHTHOCTH ) paliaIbHOTO
TATOTCHUS ¥ M30TPOIHOW WHEpPIUK;, b) U3 MyTaHUIIBI CUCTEM
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OTCYeTa C CHCTEMaMM KOOPAWHAT — paad Hieana “‘o0IIer Ko-
BapUaHTHOCTH YpaBHEHUU (PU3MUICCKHUX 3aKOHOB; €) O3HAYACT
HENpUEMIIEMYIO yTpaTy B HEill MPOCTPaHCTBEHHBIX pa3MepoB
(rmaBa 20) — ¥ Ha MMOBEPKY HE UMEET HWN IKCTIEPUMEHTAIBHBIX
MOATBEPAKACHUN, HN TIpeiCKa3aHu.

§ 9. Conmepxamuecss B Heli MCTUHbI: HaJMYWe TpaBUTa-
[N Y DJIEKTPOMArHUTHOTO M3JIyYEHUS U 3aBUCHMOCTH MAcCCHI
OT CKOpPOCTH — OBIIM YCTAaHOBJICHBHI 3a[0Nro A0 A.DiH-
mTeiHa (TyaBel 26 - 27); Takke KaK JKBHBAJICHTHOCTH dHEp-
ruu 1 Maccsl E=c’m. (Iasa 4).

Benmkas upes DifHIITEIiHA — TOCTOSTHCTBO CBETOBOI CKO-
poctu. Ho ero kamepHbIit B3rsi €€ 00€CCMBICITHIL.

B 3akmrouennn —
AHHOTauusa (um Pe3roMe )

Hacrosiiee uccienoBanue OTKpbIBaeT rpaBUTaLMOHHOE
NPOUCXOXOEHNE WHEpUMW, He M3/TYYEHHOCTb, @ Npo-
CTEPTOCTb rpaBUTaLMK, U IOTOMy MIHOBEHHOCTb 1 abco-
NIOTHOCTb MNpOCTpaHcTBa Muposon rpasutauumn (MAI).
Teopusi IpUBOAUT K TapajioKkcaJbHOMY 3aKOHY WHBepPCHU-
OHHOro Oe3MHEepLHa/IbHOro BEKTOPHOIO CIIOXEHUs
CKOPOCTU DBJEKTPOMArHUTHOIO M3Iy4YEeHUs, KOTOpoe JaéT
0OBbSCHEHNE — CHATUE NPOTUBOPEYNIA B IKCNEPUMEHTAX.
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1.BBenenune B npo0JieMaTUKy

B uctopum Hayku, mokany, He ObIBamo Oomee mapa-
JIOKCAJIBHOTO MOCTPOCHHUS, Y€M TEOPHUsI OTHOCUTEIBHOCTH, C
€e U3YMUTENIBbHBIM OTKPHITHEM: y OJIHOTO W TOrO Xe Temna
OKa3bIBAIOTCS pa3HbiMU TPOCTPAHCTBEHHBIC pa3Mephl, Bpe-
Ms CYINIECTBOBAHUS W Macca — OTHOCHTEIHHO JBUKYIIUXCS
¢ pasHoii ckopocTthio Tenm — 'cucrem otcuera" (Be-
zugssystem, perepoB). (Cm. Ipunoscenue).

K namemy BpeMeHU pensaTUBHUCTCKAs TEOPHs], B OCOOEHHO-
CTH, YaCTHas, B IJia3ax OOJBIIMHCTBA (PU3UKOB U (GHIOCO(OB,
CHEeNHaIIFHO €€ He WCCIeIOBaBIINX, MPUBBHIKIINX K HEW U yTpa-
THUBIIUX CHOCOOHOCTh YIWBIATHCSA, OOpela XOIOAHOE CHUSHUE
pecrnekTadenbHON aKaaeMIIeCKON TOTMBI, OOIIEePU3HAHHON 1
HepepeKkaeMoil, 3a OCITaTeNIbCTBO HA KOTOPYIO YUEHBIA puc-
KYy€eT 10 MEHbIIIEN Mepe CBOeH 11eX0BOM penyTaluei.
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