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AHHOTaNug

Cmambﬂ nocesyeHa «KMHO20JIUKOM)» NPUHYUN) Maxa U NpUHYyUny ONMHOCUMENIbHOCMU, Komopsle paCcCMOMpPEHbL C
MOYKU 3PEHUs 3H€p2€mull€CK017£ meopuu, 6 Komopod 6CE UBMEHEHUA U 6361%/140()6116‘”’!6“2 (6 mom ducie u cpasumayuon-
Hbl@) pacemampuearomcs He KakK Cujlosvle 63@1421/100@11(371161/!}1 U nposeileHUs UCKPUBIEHUS npocmpancmea-epemenu, a
KAaK nposeienust u CJZ@OC”I’I@M}I OSM.WCEHM}Z mamepuu, kKomopoe npoucxoéum KAaK CmMOK U UCmoK mamepuu u onucsleaent-
CA KakK deuofceHue OHepsuuu. B cmamove npueedé’H 0630p nepeoUCmovYHUKO8 SMuUx nPpUHYUnoes, CO30aHHle OCHOB0NO-
JIOXHCHUKamu . B xode U36€CMHO20 MbICIIEHHO20 IKCcnepumernma ¢ agyM}l menamu, Hapﬂay C NPUHYUNOM Maxa u npunyu-
nom omrocumelbHocmu, Komopbuie ydusumeﬂbﬂo 63AMOCEA3AHRbL U nepeniemaromcs, ucmedyemc;l SHQPZO()MHLIMMKLZ
aGMchyWMXC}l meJ u maxkou MauHCmMeEeHHbll d)eHOMeH KaK mexarHuveckoe z)suofceyue mMamepuailbHblX mei 6 npo-
cmpancmee U 6peMenu.

Knrouesvle cnosa u ¢pa3bz: TIIPUHIUIT Maxa, MIPUHIUIT OTHOCUTEIIBHOCTHU, DOHEPICTUUCCKAA TCOPU, 3HepFCTH‘ICCKHﬁ Imo-
TCHIIMAJI, SHCPpTrOANHaAMUKa, Macca, JIBUKCHUC.

«Hebo codepoicum 6 cebe npuduHy c80e20 08UNCEHU»
ApUCTOTEID

«Hac moorcem unmepecosams monvko 00OHO:
NO3HANUE 83AUMHOLL 3A6UCUMOCINU INIEMEHINOB)
Opaer Max

«IIpupoda ne HauuHaemcst ¢ HNeMEeHmos, mo20d KAk Mbl 0053aHbl HauUHame ¢ Hux. Hecomnennoi
yoauetl 0151 HAC A8ISEeMCsl MO, Yo 8PeMsi O GPEMEHU Mbl MOJCEM OMBECMU HAWLU 21134 OM 6EIUKO20
eOUuHCmBa cywjezo u 0ams UM OMOOXHYymb Ha omoenvHulx demaisix. Ho 6 koneunom cueme Mol He O0NIICHbL
npenedpe2amsb 603MONCHOCHLIO NONOIHAMb U KOPPEKMUPOBAMb HAUU 632715106l HOCPEOCMEOM MUAMENbHO20
paccmompenust mex 00CMosmenbCms, KOmopvle Ha 8PeMst OCMABAIUC, 6He HAWUE20 GHUMAHUSY

[OpHCcT Max, «MexaHukay |
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1. BBenenue

ITpuHimn Maxa — npHUHIMIL, COIVIACHO KOTOPOMY MHEPTHBIE CBOMCTBA MAaTEPUANIbHBIX TEII, T. €.
CBOMCTBO TEJI OCTABATHCSA B COCTOSHUU MOKOS WM PaBHOMEPHOTO NMPSMOJIMHENHOTO IBUKCHUS IIPU
OTCYTCTBHMHM CHJI, ONIPENEISIOTCA Beeil matepuen Beenennou. IIpunnun Maxa — 3T0 B KAKOM-TO
CMBICJIE CUMBOJI INTyOMHBI HAILIETO MOHUMAaHUs U 3HaHUS CaMbIX (YHJAaMEHTAJIbHBIX 3aKOHOB Hallle-
ro mupa. CornacHo npuHIUY Maxa HHEPTHBIE CBOMCTBA MaTepHAIbHOTO (PH3MUECKOTO TeJa OIpe-
JIEIAIOTCS] BCEMU OCTaJIbHBIMU MaTepHUaibHbIMK (pU3nYecKuMHU TeaMu BeeneHHoid, T. e. ucTouHu-
KOM MHEPLUU SBJISIETCS YCKOPEHUE @ HE OTHOCUTENBHO a0COIIOTHOTO MPOCTPAHCTBA, Kak y HproTo-
Ha, 3 OTHOCUTEIBLHO CUCTEMBI OTCUETA, CBA3AaHHOM «C HEOOM HEIMOJIBMKHBIX 3BE3]1», Macca KOTOPbIX
ABJISIETCSI ICTOYHUKOM MHepluu. B Mexannke HproTOHA M cieniuanbHOM TEOPUU OTHOCUTEIBHOCTH
(CTO), HanpoTHB, CUUTAETCS, YTO UHEPTHBIE CBOICTBA TeJl, HAIIPUMEP, Macca, He 3aBUCAT OT Ha-
JIMYUS WIK OTCYTCTBUS Apyrux tein. B obmelt Teopun otHocutensHocTH (OTO) ot okpyxaromeit
MaTepHH, KOTOpasi COOTBETCTBYIOLIUM 00pa30M M3MEHSIET METPUUECKHUEe CBOWCTBA MMPOCTPAHCTBA-
BPEMEHH, 3aBUCAT U CBOMCTBA JIOKAJIBHO NHEPLUAIBHBIX CUCTEM OTCUETA, OTHOCUTEIIBHO KOTOPBIX



U ONPEENSIOTCS UHEPTHBIE CBOWCTBA TEJ, YTO B COBPEMEHHOH (PU3HKE CUMTACTCs peanu3aren
npuHuna Maxa.

«Ho KakuM 06pasoM 3Be3/1bl, HAXOAAIIMECS OT Hac Ha paccrosuuu 10°~ 10'° cBeTOBBIX JIET, MO-
TYT pearupoBaTh Ha YCKOpPEHHE MPOOHON YaCTHUIIbI, TPOUCXOAIIEE B JAaHHBI MOMEHT U 37I€Ch, TaK,
4TOOBI OHM YCIIEBAJIM B TOT K€ CAMbIIf MOMEHT BpEMEHH OKa3aTh 00paTHOE JeiicTBHE HAa MPOOHYIO
yactuiy?” [7, c. 471, Jx. Yunep. «[Ipuaiun Maxa Kak rpaHMYHOE yCIOBUE IS ypaBHEHUi DifHITeiiHay |
JlelicTBUTENHHO, KAKUM 00pa3oM Matepusi BeenleHHOM BIUseT, U BIUSET JIM, HA KaX0€
¢buznyeckoe Te10, HalpuMep Ha MPOTOH WM 3JeKTpoH? [0 HacTosIIero BpeMeH! HET OTBETa Ha
3TH BOIIPOCHI.

B xone naHHOrO MIcCieaoBaHus, MPU PACCMOTPEHUH C UJECHHOW U SHEPTreTUYECKON TOYEK 3pe-
HUs1, 0OHAPYKUIIOCH MPSIMO-TaKH OpraHWYecKas B3aUMOCBSI3b MPUHIIKIIA Maxa, IpUHIUIIA OTHOCH-
TEJIbHOCTH, MPUHIIUITA SKBUBAJIEHTHOCTH, MAcChl U IBU)KEHUS, OTACIUTh KOTOPbIE APYT OT JApyra He
MPEJICTaBISIETCS BO3MOXKHBIM. HEeBO3MOKHBIM TakKe 0Ka3anock 000iTHCh 6e3 0030pa 1 00LMIUpHO-
ro HUTHUPOBAHUS IEPBOMCTOYHUKOB, UTO, HAJIEEMCS TOJILKO TOMOXKET JaHHOMY MCCIIEZJOBAHHUIO.

B 1918 rony A. DitHmTelin B crathe «IIpuHImnuansHoe copepkanue oomiei TeoOpun OTHOCH-
TEJIbHOCTHY, BIIEPBbIE MIPUMEHNB TEPMHUH «IPUHLIUI Maxay, 3asiBIJI, 4TO 00I11as TeOpUsi OTHOCH-
TEIBHOCTH «IIOKOUTCS HA TPEX OCHOBHBIX IOJIOKEHMSIX, KOTOPBIE HU B KAKOM CTENIEHU HE 3aBUCST
JIPYT OT Jpyray:

«a) Hpunyun omnocumenbHocmu: 3aKOHBI IPUPOJIBI ABIISIOTCS JUIIb BBICKAa3bIBAHUSAMU O MIPO-
CTPaHCTBEHHO-BPEMEHHBIX COBIAJICHUIX; IO3TOMY OHH HAXOJIAT CBOE €CTECTBEHHOE BbIpaKEHHE B
0O0I1IeKOBapUAHTHBIX YPaBHEHHUSX.

«0) Ilpunyun sxeusanenmuocmu: VTHEPUUS U TSHKECTh TOXKIECTBEHHBI; OTCIOJIa U U3 PE3yIbTaTOB
CHELUANTbHON TEOPHH OTHOCUTEIIBHOCTH HEU30€KHO CIIeIyeT, YTO CUMMETPUYHBIN «(yHIaMeH-
TaJbHBIN TEH30P» (g,v) ONPEEINIIeT METPUYECKUE CBOMCTBA MPOCTPAHCTBA, ABMXKEHUE TEJl IO UHEP-
IIUM B HEM, a TaKKe U JeiicTBue rpaButanuu. OnucbiBaeMoe (GpyHIaMeHTaIbHBIM TEH30pPOM COCTOSI-
HUE TTPOCTPAHCTBA MBI OyZieM 0003HaUaTh Kak « G-T10J1e)»

B) [Ipunyun Maxa: G-1ione noanocmoeio ONpeAeNeHo MaccaMu Tell. Macca 1 9Heprus, CorjlacHO
CJIEJICTBUSIM CHEIHAIbHOM TEOPUN OTHOCUTEIBHOCTH, PEACTABIIAIOT COO0M OJTHO U TO ke; Pop-
MaJIbHO YHEPIUsl ONUCHIBAETCSI CHMMETPHUYHBIM TEH30POM 3HEPTUH; 3TO 03HauaeT, 4to G-moiue ooy-
CJIOBJIMBAETCS M OTIPEEISIETCS TEH30pOM dHeprun marepum» [1, T.1, ¢.613]

[TpuHIMIT OTHOCUTENBHOCTH, O0BbEAMHEHHBIN C MPUHLUIIOM YKBUBAIEHTHOCTH, IIPU PaclpocTpa-
HEHUH Ha YCKOpPeHHbIE (HEMHEPIUAIbHBIE) CUCTEMBI OTCUETA, MPUBEIHN DUHINTEIHA K Hiee TeOMET-
pH3alMy IPOCTPAHCTBA-BPEMEHH U CO3aHMI0 0011el Teopun oTHocutenbHocTH (OTO) — coBpe-
MeHHOW Teopuu Tsrotenus. Ho, k coxxanenuto, Ha 3TOM NMyTH DUHIITEHHY HE yJaJl0Ch, KaKk Obl OH
He crapaiics, «BKI4YUTh» B OTO npunnun Maxa, n no3:xe DUHIITEHH OTOWEN OT MPUHIUIA

Maxa:

«ITo MHeHunro Maxa, B IEHCTBUTENBHO PALMOHANBHON TEOPUH MHEPLHS, TIOAOOHO IPYTUM HBIOTOHOBCKUM CHJIAM,
JIOJDKHA TIPOUCXOAUTH OT B3aMMOAEHCTBHS Macc. ITO MHEHHE S IOJTO CYUTAN B IPUHIIHIIE IpaBWIbHEIM. Ho OHO HesB-
HBIM 00pa3oM IpeamosaraeT, 9To TEOpHs, Ha KOTOPOil Bce OCHOBAaHO, JOJDKHA IIPHHAIIIEKATh K TOMY OOIIEMY THITY,
YTO U HbIOTOHOBA MEXAHHUKA: OCHOBHBIMU IIOHATUSMU B HEH TOJKHBI CIIYKUTh MACChl U B3aUMOJECICTBUS MEXIY HUMHU.
Mexay TeM HETpYIHO BUJETh, YTO TaKas MOMbBITKA PELICHUS HE BSDKETCS € AyXOM Teopuu noss» [Oinmrein A. CHT,
1.4, . 259]

Ctpannas noaydaetcst curyanus, - numeT f.b. 3enpnoBud o npuHnune Maxa: «9TOT NPUHIIUI ChI-
rpaj O0JBIIYIO0 IBPUCTHUECKYIO poib B co3nanuu JiiHmreiTom OTO. Ho nocie co3panus Teopuun
OTHOCHUTENFHOCTHU BBISICHUIIOCH, YTO MpuHIIMIIA Maxa B Helt He copepxkurcs... C 3Tol TOUKH 3pe-
HUS, KQXKJ10€ MOATBEPKACHNE TEOPUU OTHOCUTEIBHOCTHU €CTh yap 1o npuHuuny Maxay [14]
«...CUCTE€Ma, CBSI3aHHAs C PETUKTOBBIM HU3ITy4YeHUEM, C 00IIIei Maccol 1anéKoro BelecTsa, JAei-
CTBUTEINIbHA (PU3MUECKU NTPEUMYIIIECTBEHHA, M OHA MHEPIIHAIBbHA B KOKJ01 Touke. MoKeT ObITh,
3TO KaK-TO MOXHO TPAaKTOBaTh B Ayxe npuHImna Maxa? Mbl ymaeMm, 4TO 3TOTO AeNaTh HENb3sl.
[IpsamosnnHetHOE TPUMEHEHHUE TTpUHLIMNA Maxa B Takoil peaklMK BEIET K cieayronemMy. Pa3 BbI-
JIeJIeHa IPEUMYIIIECTBEHHAs! CUCTEMa, TO JJaXKe JBUKEHHE 110 MHEPIMH 110 OTHOIIEHUIO K Hel

(a HeoOs3aTENHFHO ¢ YCKOPEHUEM KM BPAIIEHUEM) JTOJIKHO BECTH K OTIMYHIO B HOBOU cucTemMe Pu-
3MYECKHUX 3aKOHOB OT 3aKOHOB B CHCTEME IpeuMyniecTBeHHON. Ho aToro Het...» [15]
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VY auButensHo, uTo B OTO 3aK0H COXpaHEHUs JHEPTUH BBULY HEOJHOPOJHOCTH BPEMEHHU BbI-
MOJIHACTCA TOJBKO JIOKAJIbHO, TO €CTh HE CYIICCTBYCT TaKoOH BEJINYNHBI, YTOOBI HUHTCErpa oT Heé 1o
IPOCTPAHCTBY COXPAHSJICS MPH ABMKEHUH 110 BpemeHu. Eme B 1917 rony ['unsbepT nucai o 3ako-
He coxpaneHus 3Hepruu B OTO: «...s yTBepkat0, 4To AJis o01Ieil TeOpur OTHOCUTENBHOCTH, T. €.
B Cllyyae 00Ieif HHBapUAaHTHOCTHU F'AMUJIBTOHOBOM (DYHKIIMH, YPaBHEHUI SHEPTHH, KOTOPBIE. ..
COOTBETCTBYIOT YPAaBHCHUAM SHEPIrUu B OPTOrOHAJIbHO-UHBAPHUAHTHBIX TCOPUAX, B006Hle HE
CYIIECTBYET, 51 1a)ke MOT ObI OTMETHTb 3TO OOCTOSTEIBCTBO KaK XapaKTEPHYIO YepTy oOIei
TEOPHH OTHOCUTEIIBHOCTI.

Tem He MeHee, MBI IIpeJIaraeM Mccie1oBaTh MpoodaeMbl, 0003HaUE€HHBIE B 3TOW CTaThe, C YHEPTETH -
YECKOM TOYKH 3PEHUS U 3aKOHA COXPAHECHMSI SJHEPTUH.

2. lTpuanun Maxa
OpHer Max chopMynupoBall CBOM NPUHIIMI, KPUTHUKYSI MexaHUKy HbroToHa, B cBoeit kuure «Me-
xaHuKa. Mcropuko-kputuueckuii ouepk e€ pa3sutusi» B 1896 ropy, cienyroomum odpazom:

«/1y1s MeHs BOOOIIIE CYIIECTBYET mM0/1bKO OTHOCUTEIBHOE JBM)KEHUE, U 51 HE MOT'Y 37I€Ch J0My-
CTHUTh KaKyl0-HHOY/Ib pa3HUIly MEXIY ABM)KEHHUEM BpalllaTebHBIM U NOCTyNaTelbHbIM. Eciau Teno
BpAIAeTCsl OTHOCUTENBHO Heba Henoo8UINCHBIX 36€30, TO PA3BUBAIOTCS LIEHTPOOEKHBIE CUITBI, a
€CJIM OHO BpAIllaeTCsl OTHOCUTEIBHO KaKOT0-HUOYb Opy2020 TeMa, a He OTHOCUTEIBHO Heba Hero-
JIBIDKHBIX 3BE€3/], TO TAKUX LEHTPOOEIKHBIX CHUJI HET. Sl HU4ero He UMEI0 MPOTUB TOTO, YTOOBI TIep-
BOE€ BpallleHHE Ha3bIBAJIN aOCONIOMHbBIM, €CIT TOJIBKO HE 3a0bIBAIOT, YTO 3TO 03HAYAET HUUTO MHOE,
KaK omHocumenvHoe BpalleHue OTHOCUTEIbHO Heba HenoOBUNCHBIX 36€30.

MoskeM I MBI yIepKaTh HETIOBIKHBIM COCY/ ¢ BOIoM HbI0OTOHA, 3acTaBUTh Bpamiarhcs HEOO He-
MOJBM)KHBIX 3B€3[] M TOT/Ia 00KA3aMb OTCYTCTBUE LIEHTPOOESKHBIX CHII?

OMBIT 3TOT HEOCYIIECTBHUM, CaMa MBICJIb O HEM BOOOIIIe HE UMEET HUKAKOTO CMBICIIA, H00 0ba
CJlyyasi 9yBCTBEHHO HE MOT'YT OBITh OTJIMYEHBI IPYT OT Apyra. Sl cuuTaro mo3ToMy oba ciydas 3a
00uH u mom dice cayuati M paznuuenne HeioToHa 3a nuto3uio». «f we mpuHUMAI, 4TO MOIbKO
OTJaJICHHbIE, a HE TaKKe OJIM3KKUEe MacChl IPUHUMAIOT YU4acTHE B ONPEIEICHUU CKOPOCTH Tela; 5
TOBOPIO TOJIBKO O BIIUSIHUH, He3a8UCUMOM OT paccTosiHus» [c.202-203]

CrpaBe/UIMBOCTH paji, HAJIO CKa3aTh, YTO ATA UEs, KOTOPYIO Oojiee YETKO ChOpMyINpOBa
Max, 3pena yxe gaBHo. Emé Apucrorens B cBoéM counHennu «O HeOe» MpUIIEN K BHIBOAY:
«...He0o...comepxuT B cebe MpUUnuHYy CBOEro ABMXKEHUs...» [16, ¢.309]. . HeroToH, onupasics Ha
CBOI1 9KCIIEPUMEHT C BPAIIAIOIIKUMCS BEPOM, cuuTall: «JlefcTByIOIMUMY MPUYNHAME, U3-3a KOTO-
PBIX a0COJIFOTHBIE M OTHOCUTEJbHbIE IBMKEHUS PA3IMUHBI MEXY COOOI0, SBISIIOTCS IEHTPOOEK-
HBIE CHJIbI, HATIPaBJIEHHbIE OT OCU ABMKEHHUA. [Ipu IBMKEHUH B Kpyre TOJIbKO OTHOCUTEILHOM 3TH
CUJIBI HE cymiecTBYOT [17, ¢.33]

«OT MHEepLUUU MaTepUU MIPOUCXOAUT, YTO BCAKOE TEJIO JIUIb C TPYIOM BBIBOJUTCS U3 CBOETO MOKOS
Wiy aBkeHus» [17, ¢.25]

«Ho nBuxeHue 1 Moko, Npu 0OBIYHOM UX PACCMOTPEHHH, PA3IMYAIOTCS JIUIIb B OTHOILIEHUU OJ1-
HOT'O K ApyroMy, n00 He BCerja HaXOAUTCs B TIOKOE TO, YTO TAKOBBIM IPOCTOMY B3IJISAY MpPEACTaB-
nsercs» [17, ¢.26]

«lIposasnenus, KOTOPHIMH Pa3INYalOTCs AOCOIIOTHOE U OTHOCUTEIBHOE JIBUKEHUE, COCTOST B CHIIAX
CTpEMJICHHSI YAAJIUTHCS OT OCH BpaIIaTeIbHOIO JBUKEHHSI, NOO B YMCTO OTHOCUTEIHLHOM Bpallia-
TEIBHOM JABW)KEHUHU ATH CUJIBI PaBHBI HyI0» [17, ¢.34]

«HepTHOE KPYroBO€ ABM)KEHUE KaKOr0-1H00 Tejla MOXKET OBbITh JIUIb OJHO B IIOJTHOM COOTBET-
CTBUU C CHJIOIO CTPEMIIEHUS OT OCH, OTHOCUTEINIBHBIX XK€ IBUKEHHI, B 3aBUCMOCTH OT TOTO, K
YeMy OHU OTHOCSITCS, TEJIO MOXKET UMETh OECUMCICHHOEe MHOXeCTBO» [17, ¢.35]

ITo HeroTOHY: aGCONMIOTHOE MPOCTPAHCTBO — TO BMECTUJIMILE JUISI MATEepHATIbHBIX TEN U BO3-
HUKHOBEHHE IIEHTPOOEKHBIX CHJI OTHOCUTEIHHO aOCONIOTHOIO IPOCTPAHCTBA HE 3aBUCUT OT Ha-
JIMYUS MAacC B 3TOM IIPOCTPAHCTBE, TO €CTh IIEHTPOOEKHbIE CUIIbI OyIyT BO3HUKATh U B ITyCTOM
IIPOCTPAHCTRBE.

Amnrnuiickuii punocod xopax bepkinu B Tpakrare «O apmwkeHun» («De motuy) [18], Hanucan-
HBIM Ha JIATBIHM, [TOJIHOE Ha3BaHHE KOTOPOro: «O IBMKEHUH, WIH O IPUHIUIIE U IPUPOJE JBUXKE-
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HUA 1 O TPpUYUHC COO6I_I_ICHI/IH IlBH)KCHHﬁ», KPUTUKYHA a0COJIFOTHOE MIPpOCTPAHCTBO Hrrotona u,

npeaBoCxulias MpUuHIOUIT OTHOCUTCIIBHOCTH U IIPUHIUIL Maxa, nucas.

«6. ... OYEBHUIHO, YTO OECCMBICIIEHHO CUNUTATh TSHKECTh WM CHUTY MIPUHITUIIOM JIBUKECHUS ... »

«34. ...mpuyYrHa CYIECTBOBAHMS TEJI ABIISIETCS TAK)KE MPUUUHON UX IBUKEHUS U MTOKOS»

«58. ...MBI HE TOJDKHBI ONPEIENIATH HCTUHHOE MECTO TEJa KaK 4acTh a0COMOTHOTO IPOCTPAHCTBA, KOTOPYIO OHO 3aHU-
MaeT, a HICTHHHOE, WJIN a0COJIIOTHOE, IBIDKCHNE — KaK [IEpEeMEHY MCTHHHOTO, MK a0CONIOTHOro MecTa. 0o Besikoe
MECTO OTHOCHTENBHO, TaK K€ KaK U BCAKOE IBUXKEHUE. ...€CIIH MBI JOIMYCTHM, YTO APYrHe Tela YHUUTOKEHBI U, HallpH-
Mep, CYIIECTBYET OJIMH JIMIIb 3eMHOM IIap, TOTJa HUKAKOTO ABMKEHUS HENb3s1 OyaeT cebe IpesICTaBUTh;»

«59. lanee, npencTaBuM, CyIIECTBOBAHUE JIBYX IIAPOB M HUYETO TEIECHOTO €II€, KpoMe HUX. 3aTeM MPECTaBUM CHJIBI,
MPWIOKEHHBIE KAKUM-TTHO0 CI10cO00M; H, 4TO OBl MBI HE TOHUMAIIH 110/ IPHIIOKEHHEM CHJI, KPYTOBOE JABHIKEHHE JIBYX
IIapOB BOKPYT OOIIETo IIEHTPa He MOXKET OBITh MOCTUTHYTO BooOpakeHHeM. Tenepp MpeArnonokuM, YT0 COTBOPEHO
He0Oo ¢ HeNOABWKHBIMH 3BE3/1aMU; U CPa3y ke, yepe3 IpeACTaBIeHUE NPUOIKEHUS apoB K Pa3HBIM YacTsIM 3TOr0
HeOa, ABMKEHHE CTAHET TOCTIKIMBIM.

Nnes Maxa «kpacHOW HUTBIO» MPOXOIUT MOUYTH Yepe3 Bce paboThl A. DWHINITEHHA ITepruoaa pas-
paboTKu 00IIIei TEeOpUH OTHOCUTEIHLHOCTH, HO B CTaThe « IPHCT Max» Mo CIydaro yxoJa U3 KU3HU
OpHcra Maxa B 1916 rony, olieHHBasi €ro BBIAAIONTUECS 3aCIIyTH Mepe]] HayKou, DUHINTEHH Hanbo-
Jiee TIOJTHO OIMMCHIBAeT BKIAJ Maxa B (Gu3uKy, cpaBHUBas ¢ no3unuelr HproToHa mo Bompocam mpo-

CTpaHCTBA, BPECMCHU U MCXaHUKH:

«Hb1oTOH: AGCOIIOTHOE IPOCTPAHCTBO 110 CAMOW CBOEH CYIIHOCTH O€30THOCUTENBHO K YeMy Obl TO HU OBUIO BHEIIIHE-
MY ¥ 0CTaéTCsl BCEria OJJMHAKOBBIM M HETIOIBHIKHBIM

«OTHOCUTENHLHOE €CTh €r0 Mepa MK Kakasi-T1u00 ero orpaHn4eHHas MOJIBH)KHAS 4acTh, KOTOPasi OIPEIeIIeTCs] Hallu -
MH 9yBCTBaMH II0 TTOJIOKEHHUIO €T0 OTHOCUTEIHHO HEKOTOPHIX TEll, KOTOPOE B OOBIICHHOHN KU3HU IPUHUMAETCS 32 TPO-
CTPaHCTBO HEMTOIBIKHOECY

[anee cnemyeT cOOTBETCTBYIOIIEE ONPEIEIICHHE TTOHATHS «a0COIIOTHOTO IBMYKEHHS» U «OTHOCHUTEIILHOTO ABHKECHHSI».
Bor ono:

«[IposiBIeHUs, KOTOPBIMU PA3IMYAOTCS a0COIIOTHOE U OTHOCUTENBHOE JBIKEHHSI, COCTOAT B CTPEMJICHUHN YAAIUTHCS
OT OCH BpalllaTeJIbHOT0 ABMKEHHSI, KOO B YHCTO OTHOCHTEIILHOM BpaIllaTeIbHOM JABHKEHHH 3TH CUJIBI PaBHBI HYJIIO, B
VMCTUHHOM € M a0COJIOTHOM OHH OOJIbITIE M MEHbIIIE, COOOpa3HO KOTUYECTBY ABMKEHU» [17, ¢.34]

3areM ciexyeT OIUCaHNE U3BECTHOTO OMBITA C BEAPOM, KOTOPBIH JOKEH CIYKUTh HAarJISTHBIM 000CHOBAaHHEM IOCIE -
HETO YTBEPIKICHHS.

OueHp HHTEPECHA OCYIIECTBIIsIeMast MaxoM KpUTHKA STOH TOUKH 3PSHHUS.

«Korzma MbI roBOpHM, 9TO Teno K M3MEHSET CBOE HAIPaBJICHNE JIBIKCHUSI M CKOPOCTH TOJIBKO IO/ BO3JICHCTBHEM
npyroro Tena K, MBI BOBCE HE MOYKEM MPHHATH K 3TOMY ITO3HAHUIO, €CIIM HET HAIUIO Apyrux Ten 4, B, C, ...,
OTHOCHTEJILHO KOTOPBIX MBI CYIUM O JIBM>KeHHH Tena K. CienoBaTenbHo, MbI TO3HAEM, COOCTBEHHO TOBOPSI, HEKOTOPOE
orHotreHue tena K x renam 4, B, C,...Ecnn >xe MbI He OyzieM puHUMAaTh B pacyet tena 4, B, C,...u 0yaeM roBOpuTh o
noBeJieHnH Tena K B aOCOIFOTHOM IPOCTPAHCTBE, TO MBI COBEPIINM IIPH 3TOM JIBOMHYIO OMHNOKY. Bo-TIepBhIX, MBI HE
MOJKEM 3HaTh, KaK BeJio Obl ce0st Teno K B oTcyrerBue Tea A, B, C,...Bo-BTOpBIX, y HAC HE OyIeT HUKAKUX CPEICTB, C
MTOMOIIIBI0 KOTOPHIX MOYKHO OBIIIO OBI TPOCIIEANTH 32 MOBEICHNEM Tenla K ¥ IPOBEPHUTH HAIIH CYXACHUS, KOTOPHIE, B
CHITy 3TOTO, He OYIyT UMETh HUKAKOTO (PU3MIECKOTO CMBICIIa)

«O nBwxeHuu Tena K MOKHO CyAUTh JIUILb O OTHOLIEHHIO K APYruM TenaM. 4, B, C,... IlockonbKy B HalieM
pacIOpsDKCHUH BCET/Ia UMEETCS TOCTATOYHOE KOJTHYECTBO JKECTKO 3aKPETICHHBIX MIIH MEAJICHHO MEHSIOIINX CBOE
MOJIOXKEHHE IPYT OTHOCUTENIBHO JpyTa Tel, Mbl HE JJOJDKHBI BECTH OTCYET OTHOCUTEIBHO KaKOTO-TO OJJHOTO
onpeoeneno2o Tella U UCKIIF0YaTh U3 PACCMOTPEHUS TO OJJHO M3 3TUX Tel, TO Ipyroe. OTcioa U BO3HUKAET MHEHUE,
OynTo 9TH Tena HecymecTBeHHbIy [u3 1, T. IV, ¢.30-31]

OpHCeT Max: «Bbuio 661 BO3MOXKHO, 4TOOI H30JMPOBaHHbIE Tena A, B, C,... Urpaiu JIUIIb CITydaiflHyto PoJib IPU
OTIpeIeNICHUH IBIKEHUS Tena K, 9ToOBI ABIKEHHE OBLIO OMPENeICHO cpedoii, B KoTopoi Haxoautces Teno K. Ho Torma
ObUT0 OBI HEOOXOAMMO 3aMEHHUTH a0COIIIOTHOE MPOCTpaHcTBO HploToOHa 3TOM cpestoi. ... [Ipunniock 061 mosTOMyY
MPE/ICTABIATH ce0e KaKyl-HUOYIb IPYTyI0 HAMOJHSAIOUIYI0 MUPOBOE POCTPAHCTBO CPENLy, O CBOMCTBAaX KOTOPOM, KaKk
1 O IMHAMHYECKOM €€ OTHOIICHUH K HaXOIAIMIKMMCS B HEH TeJdaM, MBI B HacTosIIee BpeMs Majio 3HaeM. Camo 1o cebe
TaKOe COOTHOILICHUE HE HEBO3MOXHO. ...MbI B Oyayiiem OoJiblie ele y3HaeM 00 3TOH THIIOTETHYECKON cpelie, U ¢
€CTeCTBEHHOHAYJIHOU TOUYKHM 3pEHUS OHA Bce emle Oblta Ol Ooiee IeHHON, 9eM PICKOBaHHAsI MBICTh 00 aOCOIOTHOM
npoctparcTse» [19, ¢.196]

«Ecnu MBI IpUMEM BO BHIMAHHE, YTO MBI HE MOXKEM YCTPaHHUTh U30JHpOBaHHEIC Tena A, B, C,...H, ClIeI0BaTEeIHHO,
OITBITOM HAYETO HE MOKEM PEIIUTh OTHOCHTEIBHO UX CYIIECTBEHHON MM CIIYYalHOW POJIH, YTO ATH Tella JI0 CUX Iop
OBUTH €IMHCTBEHHBIM U JIOCTATOYHBIM CPEJCTBOM TaKXKE CPEICTBOM JIJIsl OPUEHTHPOBAHHS OTHOCHTEILHO JIBIDKEHUI 1
JUISl OIIMCAHUSI MEXaHHUYECKHX (DAKTOB, MBI IIPHJEM K TOMY 3aKJIIOUSHHUIO, YTO MTOKY/Ia M0JIE3HO MPUHUMATh, YTO
JIBHKEHUS OMIPENIEISIFOTCS 3TUMHU TemaMm» [19, ¢.196-197]

«Cuctema Mupa HaM He JIaHa 06adicobl C 3eMIIel, TOKOSIIEHCS 1 Bpallaroliencs, a 1aHa TOJIbKO 00HANCObl C ee
€IMHCTBEHHO TTOIIAIOIIUMICS OTIPEICIIEHIIO OTHOCUTEIBHBIMH ABIKEHUSIMHA. MBI TO3TOMY HE MOXKEM CKa3aTh, YTO
05110 OBI, eci OBI 3eMII He Bpamanack. Mbl MOKEM €MHCTBEHHBIN JaHHBIM HaM CITydail OOBICHATH Pa3IUIHBIM 00-
pazom. Ho xorna Hamy o0ObsICHEHNS TAKOBBI, YTO OHHM OKA3bIBAIOTCS B IPOTHBOPEYNH C TAHHBIMH OIIBITA, TO IMEHHO

4



Mbl HETIPAaBIIIEHO 00BsICHsAeM. OCHOBHBIE IPUHIUITEI MEXaHUKH MOTYT OBITh IIO3TOMY TaK COCTaBJICHBI, YTOOBI U ITPH
OTHOCHTEJIBHBIX JBIDKEHUSIX MOIydaIuch IEHTpoOexHbIe cuitb» [19, ¢.197]

«OnsiT HpI0TOHA € BpamIaromuMcst COCYZIOM € BOJIOW TIOKa3bIBAET TOIBKO TO, YTO OTHOCHUTEITHOE BPAIIEHHE BOJBI TI0
OTHOIICHHIO K CTEHKaM COCyJa He MpoOyKaaeT 3aMEeTHBIX EHTPOOEKHBIX CHJI, HO YTO 3TH ITOCIEIHUE TPOOYKIAIOTCS
OTHOCHUTEITLHBIM BPAIICHHUEM 10 OTHOIICHHUIO K Macce 3eMITH U OCTAILHBIM HEOSCHBIM TenaM. HUKTO He MOXKeT CKa-
3aTh, KaK MPOTEKAI OBI OIBIT, €CIIA OBl CTEHKH COCY/la CTAHOBIIIICH BCE TOJIIC U MACCUBHEE, TIOKA, HAKOHEII, TOIIIHA
UX HE JIOCTHUIIIa Obl HECKOJIBLKMX MWJIb. Hanmuio nepes HaMu TOJIBKO OMH OIIBIT M HAM OCTAeTCsl IPUBECTH €ro B COTJIa-
CHE CO BCEMH OCTAJbHBIMH U3BECTHBIMH (DaKTaMK, HO HE C IPOU3BOJIBHBIME CO3/IaHUsIMH Hateil GpanTazum» [19, ¢.197]
«...JJaXke B TIPOCTEHIIeM ciydae, B KOTOPOM MBI Kak-Oy/ATO 3aHUMaeMCsl B3aUMOJICHCTBHEM TOJIBKO 08YX MAacc, OTBIICUb-
Csl OT OCTAJILHOTO MUPA HEeBO3MOIICHOY «...BCE MACCHI HAXOJATCS B CBSI3U APYT ¢ Apyrom» [19, ¢.200] «Bo Bcex mporiec-
caxX IPUPOABI HTPAIOT PEMIAIOIIYIO POIb PA3HOCY U3BECTHBHIX BeTHUUH u». [19, ¢.200]

«B omgHOM ciTydae MBI HE MOYKEM 3aIlOydUTh AOCOIOTHOTO IIPOCTPAHCTBA, B APYTOM CITydae HaIIeMy MTO3HAHHUIO 10-
CTYIHO JIMIIb OTPAHUYEHHOE YUCIO0 Macc...» [19, ¢.201]

«Ho ecnu u 6e3 TOro MaJOMOHATHBIE THIIOTE3BI A0COMOTHOT'O IIPOCTPAHCTBA U a0COIIOTHOTO BPEMEHH HE BEIICPIKUBA-
10T OOJiee KPUTHKH, TO BOSHUKAET BOMPOC: KaKMM k€ 00pa3oM Mbl MOXKEM MPUAATh 3aKOHY WHEPLIUH ITOHATHBINA
cMmbicn?» [19, ¢.206]

3. [IpyHIMI OTHOCUTEILHOCTH.

W3 ucropuu HayKu U3BECTHO, YTO TUIOTE3a BpaIlleHUs 3eMJIM BOKPYT CBOEH OCH MpHBENa K po-
KJICHUIO HJIEV OTHOCHTEIBHOCTH, KOTIa TOYEMY-TO MBI, HAXO/ACh Ha €€ TIOBEPXHOCTH, HUKAK He
Ha0JIr0/1aeM 3TOro BpallleHHs, a Bce Apyrue HeOecHbIe Tella KaKyTcs HaM JIBHKYILMMUCS OTHOCH-
tenbHO 3emiu. «Oter Gusukm» [anmneo [Nanmmeit B cBoelt kaure «JlMamoru o AByX cUCTeMax
MUpay c(HOpMYITUPOBAI 3TOT NPUHIIMII JUI KJIAaCCHUYECKON MexaHUKU: «/[nsd mpeameToB, 3aXxBavyeH-
HBIX PaBHOMEPHBIM JBIKEHHEM, 3TO MOCIIE/THEE KaK Obl HE CYIIECTBYET U MPOSBISIET CBOE ACH-
CTBHE Ha Bell[aX, He IPUHUMAIOIUX B HEM yuacTus». M. HpioToH B cBoMX «MaTeMaTHUeCKUX Hayda-
Jax HaTypalibHOH puiiocodun» (Tom I, cinencreue V) paccMarpuBaeT ABHKEHHUE Tell B aOCOIIOTHOM
npocTpaHcTBe: «OTHOCUTEIbHBIE IBUKEHUS APYT 110 OTHOIIEHUIO K APYTY Tel, 3aKJIIOYEHHBIX B Ka-
KOM JI0O0 MPOCTPAHCTBE, OJJUHAKOBBI, TOKOUTCS JIM MIPOCTPAHCTBO, WM JBHKETCSI pABHOMEPHO U
HOPSMOJIMHEMHO 03 BpalleHUs»

Yepes tpu Beka nocie ["amuies;, KOTOpbIi chOpMyITHpOBAI IPUHITUIT OTHOCHTEIBHOCTH TOJIBKO
JUIs MeXaHHuecKux siBjaeHul, B 1895 rony Anpu [lyankape B cratbe «K Teopuu Jlapmopa» dpopmy-
JMPYET MPUHIIAIT OTHOCUTEIILHOCTH ISl BCEX SIBJICHHIA:

«OMBIT 1271 MHOKECTBO (PaKTOB, KOTOPBIE JOMYCKAIOT cleytoliee 0000I1eHne: HEeBO3MOKHO 00-
Hapy>XKUTh a0COIIOTHOE JBM)KEHUE MAaTEPUH, WIH, TOYHEE, OTHOCUTEIBHOE IBUKEHHUE BECOMON Ma-
Tepuu 1 3¢upa. Bee, 4To MOXKHO cenaTh, - 3TO BBISIBUTH ABM)KEHHE BECOMOM MaTepul OTHOCH -
TeIbHO BecoMOM MaTepum». [3, ¢.7] A B cratbe «M3mepenue Bpemenn» (1898 r) BeiaBuraer rumo-
Te3y MOCTOSIHCTBA CKOPOCTH CBETA M YCIOBHOT'O XapaKTepa MOHATHS OAHOBPEMEHHOCTH JIBYX COObI-
THH: «...IPUHSIT CKOPOCTh CBETA MOCTOSTHHOM U, B YaCTHOCTH, OMHAKOBOW BO BCEX HANPABJICHHUSX.
Jt10 ecTh octynat» [3, c.19],

«MBI HE MO’KEM HETIOCPEICTBEHHO Ha OCHOBE MHTYUITUH ONPEACITUTh HU OJHOBPEMEHHOCTh, HU
PaBEHCTBO JBYX MPOMEXYTKOB BpeMeHn» [3, ¢.20]; u B kuure «Hayka u runoresa» (1902 r) nu-
niet: “He cymiectByer abCOMIOTHOIO BpEMEHH. Y TBEPKIEHHUE, YTO JBA IPOMEXKYTKA BPEMEHU PaB-
HBI, CaMO I10 cebe He MMEET CMbICIIAa U MOYKHO IIPUMEHSTh €0 TOJIBKO YCIIOBHO
B 1898 -1904 rogax A. Ilyankape B cBoux padorax [3] «3meperne BpemeHn», «ONTHICCKUE SB-
JIEHUS B IBWXKYIIMXCS Tenax», «O NpUHIMIIE OTHOCUTEILHOCTH MPOCTPAHCTBA U ABMXKEHU», «Ha-
cTosiiee U Oyaymiee MaTeMaTHIeCKO (pu3uKm», 3a101T0 10 DWHIITEHHA, CHOPMYITHPOBATl OCHOB-
HbI€ TOJIOKEHUS IPUHIIUIIA OTHOCUTEIBHOCTH:

«1. AGCOMIOTHOTO TTPOCTPAHCTBA HE CYIIECTBYET, MBI 3HAEM TOJIbKO OTHOCUTEIIHHBIC IBUKCHUSI.

2. He cymecTByeT abCOMIOTHOTO BpEMEHHU. Y TBEPKACHUE, YTO IPOMEXKYTKA BPEMEHH paBHbI, CaMO
1o ce0e He UMEET CMBICIIA, 1 MOKHO MTPUMEHSTH €r0 TOJIBKO YCIOBHO.

3. MbI He CIOCOOHBI K HETTOCPEICTBEHHOMY BOCIIPHUSTHIO HE TOJIBKO PAaBEHCTBA JIBYX MPOMEKYTKOB
BpPEMEHH, HO ¥ HE MOKEM OBITh YBEPEHHBIMU B OJTHOBPEMEHHOCTH JIBYX COOBITHH, IPOUCXOSAIINX
B Pa3JIMYHBIX MECTax.

4. Hakonern, caMa Hamia SBKIIHI0BA TEOMETPHUS — BCETO JIUIIb CBOETO POJAA YCIOBHBIN S3bIK.



Taxum 06pa3oM, aOCOTOTHOE MPOCTPAHCTBO, A0COTIOTHOE BpeMs, Jake caMa TeOMETpHs He
UMEIOT XapaKkTepa Belleil, 00yCcIoBIMBAIOIINX cO00i MEXaHUKY» [3, ¢.23]

Wnero npuHIuna OTHOCUTEIBHOCTH U NPEAEIBHON cKopocTu B ipupojie B 1904 roxy B cBoEi
ctatbe Bbicka3biBaeT X.A. Jlopen : «Ilomoxxenue Bemiel 01710 OBl yIOBIETBOPUTEIBHBIM, €CIIH ObI
MOYKHO OBUIO ¢ TOMOIIBIO OIPE/ICIEHHBIX OCHOBHBIX JOMYIIEHUHA MOKa3aTh, YTO MHOTHE 3JIEKTPO-
MarHuTHBIE SBJIEHUS CTPOTO, TO €CTh 0€3 KaKoro-i1100 npeHeOpeKeHNs YWIEHaMHU BBICIINX MOPSIJI-
KOB, HE 3aBUCSAT OT JBWKEHMsI CUCTEMBI...Ha CKOpOCTh HaymaraeTcst TOJIBKO TO OTPaHUYEHUE, YTO
OHa JIOJKHA OBITh MEHBIIIE CKOPOCTH CBETay. [3, ¢.19]

A. Ilyankape B cBoeii ctathe «O auHaMuke 31aekTpoHay (1905 r) HazpIBaeT NPUHIHI
OTHOCHUTEITLHOCTH «IIOCTYJIATOM OTHOCUTEIHHOCTH JIopeHay, a qanee A. DWHIITEHH B cTathe «K
JIEKTPOIMHAMUKE ABMXKYyIMXCS Tes» (1905 r) mepeBoaAUT NpUHLIUI OTHOCUTEIBHOCTH U3
TUIOTE3bI B paHT PyHAaMEHTaJIbHOTO 3aKOHa, 0 4yéM BrocaeacTBuu X.A. Jlopenn Hanucan B 1912
rofy: «3aciayra JUHIITEHHA COCTOUT B TOM, YTO OH NEPBBIN BBICKA3aJl MPUHIUI OTHOCUTEIBHOCTH
B BHJIC BCEOOIIETO CTPOTO U TOYHO JEHCTBYIOIIETO 3aKoHa» |3, ¢.23] B ctathe «Teopust oTHOCH-
TenbHOCTH» B 1915 rogy A. DHHIITENHH MUIIET:

((...(1)I/I3I/I‘IGCKI/IG SIBJICHUS 3aBUCAT TOJIBKO OT I[BI/I)KQHI/Iﬁ TEJI OTHOCUTEIIBHO APYT Apyra, T. €. 4YTO C (1)1/131/1‘16—
CKO#1 TOYKH 3peHUs a0COTIOTHOTO JABMKEHUS HEe cymiectByet» [1, T.1, ¢.412]

“Tloctynar o paBHONpaBuHu Beex Takux cucteM K M K', B KOTOPBIX HE CYILIECTBYET COCTOSIHUM JABHKE-
HUS, IPEANOYTUTEIBHBIX TI0 CPABHEHUIO C JPYTUMHU, Mbl OyJIeM Ha3bIBaTh «CHEIMATbHBIM IPUHIIH-
IIOM OTHOCUTEIIBHOCTH.

«Teopus JlopeHua BbI3bIBAET HEJOBEPUE UMEHHO IIOTOMY, YTO OHA, I0-BUIUMOMY, IIPOTUBOPE-
YUT OPUHLONILY OTHOCHTEIBLHOCTUY [1, T.1, ¢.413]

B I'nOconoBckol nekum, npountaHHoi B YHuBepcutete 1nasro B 1933 roay, DiHIITENHH cKa-
3an: «Korzma B 1905 rony cnienuaibHas TeOpusi OTHOCUTEIBHOCTH IIPOBO3IVIACKIIA PAaBHOIIPABUE
BCEX TaK Ha3bIBAEMbIX HHEPLIUATIBHBIX CUCTEM )i (POPMYIUPOBKHU 3aKOHOB MPUPO/IbI, CO BCE
OCTPOTOM BCTaJI BOIIPOC: HE CYIIECTBYET JIU U OoJiee BceoOBEeMITIOIIEE PABHOIIPABUE CUCTEM KOOP-
nuHat? WHBIMH cTIOBaMH, €CJIH MOHITHE CKOPOCTU MOKET UMETh TOJIbKO OTHOCUTEIbHBIA CMBICHI,
TO MOYEMY YCKOPEHHUE, HECMOTPs Ha 3TO, I0JKHO OCTaBaThCsi aOCOMOTHBIM NOHATHEM? Benb ¢ un-
CTO KMHEMAaTU4ECKOW TOUKH 3PEHUSI OTHOCUTEIBLHOCTD JH00O0r0 JBUKEHUS HE BbI3bIBAET COMHEHUS,
¢ (pU3MUECKON TOUKHU 3pPEHUS] HHEPLUATIbHbBIE CUCTEMbI HAXOASTCS B IPUBUIIETMPOBAHHOM IOJIOXKE-
HUU, 4TO JEJIaeT NCKYCCTBEHHBIM MCIOJIb30BAHNE MHAYE JBWKYIIMXCA CUCTEM KOOpAUHAT [1, 1.2,
c.403]

OTO ypaBHsI0 BCE CUCTEMbI KOOPJIMHAT, U MHEPLIMAIbHbIE, 1 HEMHEPIIHAIBHBIE, HO TOJIBKO C KUHE-
MaTUYECKOM TOUKH 3peHusi. C SHEpreTUUeCKOW TOUKHU 3pEHHUs, €CIIM CKOPOCTh U YCKOPEHUE OTHOCHU-
TEJbHBI, TO OTHOCUTEIbHBIM JJOJKEH OBITh U SHEPIO-TPaBUTAIIMOHHBIN MTOTEHIINAJ, PaBHBIM KBa-
paTy CKOpOCTH, U, 0000111ast, TaK e 1 SHEPTUs ABMXKEHUS HE MOXKET OCTaBaThCS aOCONIOTHBIM TO-
HSTHEM.

«...B OJHOPOJHOM I'PABUTALIMOHHOM I10JI€ BCE ABUKEHUS MTPOUCXOAIT TOYHO TaK )K€, KaK B PaBHO-
MEPHO YCKOPEHHOU CUCTEME KOOPAUHAT B OTCYTCTBHE IOJIS TATOTEHUSD [1, 1.2, ¢.404]

«...pa3yMHYIO TEOPHIO TPaBUTAIIMH MOXHO MOCTPOUTS JIMIIE B pe3yibTaTe 00001IeHUS PUHITUTIA
oTHOCcUTEeIbHOCTHY [ 1, T.2, ¢.405]

IIpuBeném 3mech MOTHOCTHIO, UTO BAYKHO Ha HAIII B3TJIA I TOHMMaHus Bo3HUKHOBeHUs OTO, y ucro-
KOB KOTOPO# CTOsT Max, OTpBIBOK U3 cTaThi DitHinTeiina « OCHOBBI 0011IeH TEOPUHU OTHOCUTEIIBHOCTH !

«Kitaccnueckoii MexaHMKe ¥ B HE MEHBIIIEH CTCIICHU CHeHHaJ'ILHOﬁ TCOPUU OTHOCUTCIIBHOCTU MPUCYII] HeKOTOpLIﬁ
TeOpeTI/IKO-HO3HaBaTeJ'IBHI;Iﬁ HCIO0CTaTOK, KOTOpLIﬁ, nomanyi/i, BIICPBbIC OBLI SICHO OTMEUYEH . MaxoM. ...HyCTL JBa
KHUJKUX TeJla OJJMHAKOBOW BEJIMYMHBI M COCTaBa CBOOOHO MAPAT B MIPOCTPAHCTBE HA TAKOM OOJBIIIOM PACCTOSIHUU APYT
OT apyra (I/I OT BCEX IPOYHUX MaCC), YTO JOJKHBI IPUHUMATBCA BO BHUMAaHUE TOJIBKO T€ I'paBUTAIIMOHHBIC CUJIBI, C KOTO-
PBIMH IEHCTBYIOT IPYT Ha JpyTa YaCTH 00H020 U mMo2o dce mend. ...Ho mycTs Kaxkaas Macca, paccMaTpuBaeMasi HaOJro-
JlaTesIeM, IOKOSALIMMCS] OTHOCUTEIBHO APYTroi Macchl, BpallaeTcs BOKPYT JIMHUU, COSTUHSIONIEN MacChl € TOCTOSIHHOM
yl"J'IOBOfI CKOPOCTBIO (3T0 OTHOCHUTCJIbHOC NBUKCHUC o0enx Macc BCEraa BO3MOXXHO YCTaHOBI/ITB). TCHCpL npeacTaBuM
cebe, uTO MOBepxXHOCTH 000mX Ten (S; 1 S>) M3MEpPEHBI C MOMOIIBI0 MAcITa00B (TIOKOSIIUXCS OTHOCHTEIBFHO 3THUX Tel);
IMYCTh B pE3YyJIbTAaTC U3MEPCHU OKAa3aJI0Ch, YTO MMOBEPXHOCTH S MMpeaACTaBJIACT cq)epy, a MMOBCPXHOCTH S — SJIJIUIICOU
BpallcHus.

Teneprs BO3HUKAET BOMPOC: 10 Kako npuyuHe Tena S;u S> BeayT cedst mo-pazHoMy? OTBET Ha 3TOT BOIPOC MOXKET
OBITH TOJILKO TOTrAa Npru3HaH YOAOBJIECTBOPUTEIBHBIM C TeOpeTPIKO-HOSHaBaTeHBHOﬁ TOYKH 3pCHUA, KOTAa 00CTOATEND-
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CTBO, YKa3aHHOE B KA4eCTBE MPUUYUHBI, IBISICTCS HAOII00AeMbIM ONbIMHBIM (PaKkmom; n00 TPUHIIUAT TPUINHHOCTH
TOJILKO TOTIa KUMEET CMBICII CY)KICHHS O SBJICHHUSX B MUPE OIbITA, KOT/Ia B KAUECTBE [IPUYHH U CICACTBHIA B KOHCUHOM
UTOT€ OKAa3BIBAIOTCS JIUIIb HaOir00aemvle hpakmul.

Mexannka HeroToHa He JaeT yAOBIETBOPUTEIFHOTO OTBETA HA 3TOT Bompoc. OHA TOBOPHT ClIeAyrolee. 3aKOHbBI Me-
XaHWUKH CTIPABEIIUBHI JJIS IPOCTPAHCTBA R;, OTHOCUTEIBHO KOTOPOTO TEJO S; HAXOAUTCS B MTOKOE, HO HECTIPABE/IITHBHI
JUTS IPOCTPAHCTBA R>, OTHOCUTEIHFHO KOTOPOT0 HAXOAUTCS B MOKOE Telo S>. OTHAKO ralmiieeBo MpoCTpaHcTBO R, (1
JIBIDKEHUE IO OTHOIIICHHUIO K HEMY), KOTOPOE MPH STOM BBOJUTCS, ABJISCTCS (pukmueHOU MPUINHON, a HE HaOIto1ac-
MbIM (hakTOoM. TakuMm 00pa3om, sICHO, YTO MexaHHKa HpI0TOHA B pacCMaTpUBAEMOM CIIydae yJIOBIETBOPSIET TpeOOBa-
HUIO MPHYUHHOCTH HE IO CYIIECTBY, HO JIMIIL KAKYITMMCS 00pa3oM, Bo3jiarasi OTBETCTBEHHOCTD 33 HaOI01aeMoe pas-
JIMYHOE TIoBeicHuE Te S; 1 S, Ha PUKTUBHYIO IPUYMHY — MPOCTPAHCTBO R, .

Y I0BIETBOPUTEIHHBIM OTBETOM Ha TIOCTABJICHHEIHA BHIIIIE BOIIPOC MOXKET OBITh TOJIBKO CIICIYIONIHi: (pr3ndeckas
cucTeMa, cocrosimas u3 Tex S;u S, , cama 1o cebe He JaeT BO3SMOKHOCTH YKa3aTh NPUIHHY, C IIOMOIIBI0 KOTOPOit
MOJKHO OBLTO OBI OOBSCHUTH Pa3InIHOE MmoBeeHue Ten S, U S,. [IprunHa qomKHa, CIeI0BaTeIBHO, JISKATh GHe ITOU
cuctembl» [1, 1.1, ¢.455-456]

Kputnkys abcontoTHoe IBHKEHUE B a0COIIOTHOM MPOCTpaHCTBe B Teopun HeroTona Max
nucait: «Bpsa au ecTh HE0OOXOUMOCTh 3aMETUTH 3/1ECh, YTO U B IIPUBEJIEHHBIX 37€Ch
paccyxaeHusx Hpl0TOH U3MEHSeT CBOEMY HaMEPEHHUIO UCCIIeI0BAaTh TOJIBKO p aKTH Y€ CK O €.
OO0 abCoOMOTHOM MTPOCTPAHCTBE U A0COJIFOTHOM JIBU’KEHUHM HUKTO HUYETO CKa3aTh HE MOXKET, 3TO
YiCTO a0CTpaKTHBIE BEIIHM, KOTOPBIE HA OIBITE OOHAPYKEHBI OBITH HE MOTYT. Bce Halllu OCHOBHBIE
NPUHIUITE MEXaHUKH TIPEJICTABIISIOT COOOIO ... TaHHBIE OMBITa 00 OTHOCUTENILHBIX MOJIOKEHUSIX U
JBUKEHUAX Tem» [19]

B cratbe «3¢up u Teopust otHocuteabHOCTH» (1920 1.) A. DHHIITEHH paccMaTpuBaeT MPUHIHIT

Maxa B COOTHOIICHUH C ((3(1)I/IpOM>> u O6H_lel71 TCOpHCfI OTHOCHUTCIIbHOCTH
«IIpaBma, Max mbITancs n3bexars HeOOXOIUMOCTH MPUHIMATh 32 PEATbHO CYIIECTBYIONIEE HEYTO HEAOCTYITHOE Ha-
6monenmnto... Ho nHepms B cIydae yCKOPEHHsT OTHOCHTENBHO AAIEKUX MACC MPEToaraeT npsiMoe AeHCTBUE Ha pac-
CTOSIHUI

«MBpIcs Maxa HaX0IUT CBOE MOJIHOE Pa3BUTHE B 3¢upe o01eil Teopuu oTHOCUTENbHOCTH. COTIacHO 3TOH TeopHH,
METpPUYECKUE CBOIICTBA MPOCTPACTBEHHO-BPEMEHHOTO KOHTUHYYMa B OKPECTHOCTH OTJICJIBHBIX MIPOCTPAHCTBEHHO-BpE-
MEHHBIX TOYEK Pa3IMYHBI U 3aBUCST OT paclpeieeHus MaTepur BHE paccMaTpuBaeMoi obnactuy» [1, T.1, c. 687]
«9¢wup ob1Iel TEOPUN OTHOCUTEIHHOCTH €CTh Cpelia, cama Mo ce0e JINIIEHHAs! BCeX MEXaHUYECKUX U KHHEMaTHIeCKUX
CBOIICTB, HO B TO K€ BpeMsl ONpeAeNstonas MexaHndeckue (1 2JIeKTpOMarHuTHbIE) mporecch». [1, T.1, ¢.687-688]

«EcTecTBeHHO, 4TO OONBIINM IIaroM Briepes] ObIJI0 ObI 00beAMHEHHE B OJIHY OOIIYI0 KapTUHY
IPaBUTALMOHHOTO U 3JIEKTPOMAarHUTHOTO noJieil. Torna O6bu1a ObI 10CTOMHA 3aBEpIIEHA 3110XA TEO-
perndeckoit Gpusnku, Hadatas Dapageem u Makceemtiom» [1, 1.1, c. 689]

«O61mas Teopusi OTHOCUTENILHOCTH HAJENAeT MPOCTPAHCTBO (PU3NUECKUMU CBOMCTBAMHU; TAKUM 00-
pas3oMm, B 3TOM cMbIcie 3¢up cymiectByeT. CornacHo oo1iel TeOpur OTHOCUTEIBHOCTH, IIPO-
CTPAHCTBO HEMBICIUMO 0€3 3¢dupa; AeHCTBUTENBHO, B TAKOM IIPOCTPAHCTBE HE TOJIBKO OBLIO ObI He-
BO3MOJKHO PacIpOCTPaHEHHE CBETA,...» «OIHAKO 3TOT 3PUP HEJb3s NPEACTABIATE ce0e COCTOSAIINM
U3 TIPOCIICKUBAEMBIX BO BPEMEHH YacTeil: TAKMM CBOMCTBOM 00J1aJ1a€T TOJIBKO BECOMasi MaTepHs;
TOYHO TaK K€ K HEMY HeJb3s IPUMEHATh MOHATHE ABMKEHUsD [1, T.1, c.689]

[Tpuniun Maxa npeamnosaraetr 1ainbHOAENHCTBHE, KOTOPOTO B IPUPOJE, BUUMO, HE CYIIECTBYET, U
IPUYMHY UHEPLIMHA HEOOXOIMMO UCKATh HE B AANIEKUX 3BE3/1aX, a HEMOCPEICTBEHHO 3/1€Ch U ceifuac.
OTa MBICIIb, UCXO/I U3 HAILIETO OIbITA, KaXKETCS COBEPILICHHO MapaloOKCaIbHOM, TIOTOMY 4TO PSAAOM
C TEJIOM HET HUYEro MaTepHUaIbHOTO, YEM MbI IIPUBBIKIN OOBSICHATD JH000€ ABMKEHUE, a UJies
MaTepHaIBHOTO 3(pHpa OTBEprHyTa SKCrIepuMeHTaMu MaiikenbcoHa - Mopnu u Teopueit
OTHOCHUTEJILHOCTH DWHIITENHA BBUAY IPUHLIUIINAIBHOTO OTCYTCTBHSI B HAILIEM MUPE aOCOIIOTHON
CHCTEMBI OTCUETA.

4. JKcnepuMeHTHI O NMPOoBepPKe NpuHOuNna Maxa.

A. DuHIITENH B cTathe «CyIlecTBYET U rpaBUTALIMOHHOE BO3/IEHCTBUE, aHAJIOTMYHOE 3JIEKTPO-
JTUHAMHAYECKOW MHIYKITUU?», OoImyOmKoBaHHOM 1912 romy, (pakTHYECKH CTaBUT MBICIEHHBIN dKCITe-
PUMEHT ISl POBEPKHU MpuHIMna Maxa:

«IIycTh paccMaTpuBaeTCs CUCTEMa TATOTEIONIUX MAacc, COCTosas u3 chepruueckoit ooonouku K ¢
Maccoi M, paBHOMEPHO paclpeIeICHHOM 110 TOBEPXHOCTH 1Iapa, U U3 PaCIIOIIOKEHHON B LIEHTPE
ATOM 000JIOUKU MaTepHAIbHON TOUKH P ¢ Maccoit m (puc.l) byaeT nmu neficTBoBaTh Ha )KECTKO 3a-
KpEIUICHHYIO MaTepHaIbHYIO0 TOUKY P cuia, ecinu 00onouke K cooOmuTh yckopeHue 17y
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Jlanmee DUHIITEHH MHIICT, YTO

«Crenyromniue paccyKIeHus 3aCTaBISIFOT CUUTATh TAKOE CHIIOBOE BO3/IEHCTBUE IEUCTBUTENBHO CY-
IIECTBYIOLIUM U O3BOJISIIOT ONPEAETUTh B IEPBOM MPUOIMKEHNH ero BeanuuHy» [1, 1.1, ¢.223]
OTa cTaThs MHTEPECHAa BO MHOTHX OTHOLIEHUSX: BO-NIEPBBIX, DWHINTEHH TEOPETUYECKH JTI0KA3BIBAET
BO3MOKHOCTb JTaIbHOJEHCTBYSL, YTO MOKHO IPOBEPUTH IKCIIEPUMEHTAIBHO — JAOCTAaTOYHO B BaKy-
yMe pacKpyTuTh chepuueckyro 0005104Ky K ¢ yCKOPEHUEM T10 ONpeAeNIeHHI0, Kak Telo P ¢ Maccoi
M TOXE JI0JKHO HayaTh KPYTUTCS B TOM K€ HallpaBJI€HUH, BO-BTOPBIX,

«CnenoBarenbHO, HHEPTHAS Macca m' ¢ y4eTOM BIUSHUSA 0007109k K paBHA

kmM
Rc}

m'=m+

(1

DTOT pe3ynbTaT OueHb HHTepeceH. OH MOKa3bIBAET, YTO MPUCYTCTBHE 0007104YKU K, 0Onanaromieit
WHEPTHOW MacCO, YBEJIMYMBAET HHEPTHYIO MACCy HaXOIAILIEHCS BHYTPH HEE MaTEPUATIbHON TOUKH
P. 3T0 HaBOJWUT HA MBICTH O TOM, YTO MHEPIUS MATEPUATBHON TOYKU NOJIHOCHbI0 00YCIOBIICHA
BO3JICMICTBHEM BCEX OCTAIBHBIX MACC MOCPEICTBOM HEKOTOPOTO poja B3aUMOJEHCTBUS C HUMU»

[1, 1.1, c.225] 3nech DUHIITENH B CHOCKE MPU3HAET: «Dmo NOIHOCMbIO CO2NACYEMCsi C MOYKOU 3PeHUs,
evlosunymotl 3. Maxom 6 e2o 0ocmpoyMHbIX UCCIe008anUsAX NO dmomy eonpocy» [1, 1.1, ¢.225]

rze B 0003HaueHUIX DUHIITEHHA «k — TpaBUTALMOHHAS MTOCTOsIHHASA, R — paauyc 000104ku K, ¢y- CKOPOCTh CBETa B
IrpaBUTALIMOHHOM I10JI€ C JTaHHBIM IMOTCHIINAJIOM, M- HWHEpTHad Macca oOosouku K B OTCYTCTBUEC P, m—uHEpTHad Mac-
ca Touku P B oTCyTCTBUE K»

O0 >TOM CBOEM MBICIICHHOM 3KCciepruMeHTe B TuchMe B 1913 roga A. DitHmTeiH nucan Maxy:
«...HHEpLUS MPOSIBIIAETCS KaK CBOETO POJia B3aMMOJAECUCTBHE TEJl, BIIOJIHE B AyXe Bamen Kputuku
HBIOTOHOBCKOT'O SKCIIEPUMEHTA C BpalllaloLIMMCs cocyioM. Jlanblie oka3anocs:

1. Ecnmu ycKOpsITh MaCCHUBHYIO C(epruUecKyro 000JI0UKY S, TO, COTIACHO TEOPHH, 3aKIIOUEHHOE
BHYTPH TEJIO JIOJKHO UCIBITATh YCKOPSIOUIYIO CHITY.

2. Ecnu Bpamarte 000109Ky S BOKPYT OCH, POXOIAIICH uepe3 ee EeHTp (BpaliaTh OTHOCUTEIh-
HO HEMOJIBW)KHBIX 3BE3/1, T. €. «HETOABIKHOM CUCTEMBD»), TO BHYTPH 000JI0YKH BO3HUKAET KOPUO-
JIUCOBO MOJIE, T. €. MPOUCXOIUT YBJICUECHHE MIIOCKOCTH MasiTHUKA Dykoy [1, |
K sromy Bompocy DitHIITeH Bo3BpaIiaeTcs B ctathe «DopmanbHbie OCHOBBI O0IIEH TEOPHUH OTHO-
cutenbHocTH» 1914 ropa. [1, 1.1, 326-384] O npunuune Maxa DWHIITENH BCIIOMUHAET IIOYTH B
Ka)KI0W CBOEH cTaThe, U TaKOE BIEYATICHHUE, YTO OH XOYET «BCTPOUTH» ATOT MPUHLHUI B OOIIYIO
TEOPHUIO0 OTHOCUTEIBHOCTH, HO 3TO €My HUKAK HE yAaETcH.

B coBpeMeHHbIX 0003HaYeHUX hopmyna (1), monydeHHass DUHIITEHHOM, OyIeT BBITJISICTh CIACTY-
IOIIMM 00pa3oM
GmM

2
m'=m+ RC )

rae G — rpaBUTAIIIOHHAS TTOCTOSHHAS, ¢ — CKOPOCTh CBETAa B BaKyyMe Kak (VYHKIHA X, ), Z.

3ameuasi, uTo GM/R=A¢ — rpaBUTallMOHHBIN OTEHI[AJI, PABHBIN Pa3HOCTH YHEPIETUYECKUX T10-
TEHIHAJIOB, CO3/IaBaeMbIii 0001049K0il K ¢ Maccoit M Ha paccTOSHUU R, TO €CTh B TOUKe P, a
GmM/R=mAp=E;— rpaBUTalluOHHAS SHEPTUs, TOTYUYUM

m'=m+Apm/c’=m+Eq/c’

MB&I 3HaeM, 4TO rpaBUTAIMOHHBIHN MOTEHIMA B JaHHOM MeCTe MPOCTPAHCTBA «OOHAPYKUBACTCS
JUTSL BCEX JBIDKYILUXCS Tel, (Harpumep, A JIyHsl Bokpyr 3emiu, win 3emin Bokpyr ColHia)
paBHBIM KBaJIpaTy UX CKOPOCTH, TO €CTb

GM/R=Agp=V’,
¥, COOTBETCTBEHHO, MPABUTALMOHHO-KUHETHYECKAst DHEPIHS TOTO ABMIKYIIErOCs TeNa

Ec=mAp=mV".
Torna nHepTHAst Macca paBHa



GmM

2
m'=m+ R =m+Apm/=m+mV’/=m(1+v/)=Ey/+Es/c’,
(unTepecHo, uto (1+v/c’)= y*— kBanpar daxropa Jlopenia)
OTKY/Jla MOJTHAs SHEPrus paBHa

E=EytEs=mc’(1+V/c?)=E, (1 +V’/c’)=constant. 3)

B Teopuu 0OTHOCUTENBHOCTH MEPON MHEPLUH TEJa SIBIISIETCS MOJIHASL DHEPT U Tea (CUCTEMBI TEN):

E2:m204+p202:m26'4+m2v202

A€ p=my — AMIIYJIbC T€J1a, YaCTHULBI.
W E’=m’c’ (1 +V/c?)=E/(1+V/c*)=constant, 4),

MPUHIUIAATBHO HICHTHYHAS Popmyre (3)

CrnepnoBarenbHO, 171 U30JMPOBAHHOM CUCTEMBI, KAKUMM SIBJIIOTCS, HaIpUMep, Beenennas, win
ConHeyHas cucTeMa, MallliHa U aTOM, PU OCTOSIHHON MOJTHOW SHEPTUU CUCTEMBI E, TOCTOSHHOM
CKOPOCTH CBETa IIPH IOCTOSHHOM I'PaBUTALIMOHHOM ITOTEHIIMAIE BeeneHHOoM Ha JaHHbBIN EpUOJ
BPEMEHH, IIPU U3MEHEHUU 8HYMPU CUCHEMbl OTHOCUTENILHON CKOPOCTH Tela V, U, COOTBETCTBEHHO,
SHEPro-TPaBUTAIIMOHHOTO MOTEHIKANIA V' =A@ B 5TOM MECTE MPOCTPAHCTBA - YHEPIETUYECKOTO
TIOJIS, TIPH COOJTFOICHUH 3aKOHA COXPAHEHUS SHEPTHH, JOJDKHA MEHATHCS «BHYTPEHHSSD SHEPTHUS
tena Ey=mc’, 4T0 BO3MOXHO TOJILKO [P M3MEHEHUH MACCHI Tesia m (MHOT/Ia B COBPEMEHHOM Tep-
MUHOJIOTUHU «Macca MOKOs» 1y). DTO BOZMOXKHO TOJIBKO B TOM Cllyyae, KOTJa 4aCcTh Macchl IIEpPexo-
JUT B DHEPTHUIO 3aMKHYTOM CHCTEMBI £ IIPY yBEIMUEHUN CKOPOCTH, YBEJINYHMBAs TEM CaMbIM JHEP-
TeTUYECKUI TOTEHIIMAT B 3TOM MECTE «IIPOCTPAHCTBAY», U TIPH «TOPMOKECHUN», OOPATHO, - DHEPTHUS
CHCTeMBbI IepexoauT B Maccy. CienoBarenbHO, HEOOXO0AUMO clieNaTh OOLIM BBIBOJ: IBUKEHUE Ma-
TEPUATIBHBIX TEJ OCYILECTBISAETCS 3a CUET S3HEPIUU ux Macc. Hanpumep, y 10cTaTouHO 3aMKHYTON
ConHeyHOM CUCTEMBI ITPH JBUKEHUH BOKPYT LEHTpA [ 'aJakTHKU ¢ IEPEMEHHON CKOPOCTBIO JOJKHA
M3MEHATHCS MHEPTHAs Macca CUCTEMBI, BKJIIOUasi U MHEPTHBIE MACChl IUTAHET U BCEX TEJl, U3-3a U3-
MEHEHHsI TPABUTAIIMOHHOTO MMOTEHIMAIA, a TAK Ha3blBaeMasl Macca 1oKosl, paBHas E=Mc’, noiskHa
YBEJIMYUBATHCS U3-3a CTOKAa Matepuu K COJIHIY U IUIaHETaM.

MoHO rpy00 CpaBHUTH «MACCY» C «TOPSYMM» JIbJ0M, [UIaBAIOLIMM B OKEaHe SHEPTUH, U Ipe-
CTaBJISIFOIIMM COOOM HM YTO MHOE KaK «3aCTBIBIIYIO», KOHJIEHCUPOBAHHYIO SHEPTHIO, U UMEIOIIYIO
€MHCTBEHHYIO BO3MOKHOCTb IIEPEABMKEHNUS B ’TOM OKEaHE, HE MHAU€ KaK «OTTanuBas», peBpalla-
SCh YaCTUYHO B SHEPTHUIO «TEMHOI MaTepum», U3MEHS TaKUM 00pa3oM dHEPreTUUECKYIO «TeMIIe-
paTypy» OKeaHa.

O0600m1ast, MOXKHO C/IE€TATh BBIBOJ, YTO JUIS TOTO, YTOOBI MEXaHUUECKHU «IBUTATHCS» BHYTPHU CH-
CTEMbI HEOOXOAUMO «CHKUTAThY) Maccy, MpeBpalas e€ B SHEPr 0, U HEBAXKHO, CHAPsIL 3TO BMECTE C
MYITKOH, HIJTM aBTOMOOMIIL C IBUTATEIIEM, FITM OCTyIui YeioBek. MIHTepeceH ciydail cBOOOIHOTO
nasieHus Tena Ha 3emiie, KOTOPBIN Mbl KaKJ0JHEBHO HabmonaeM. CripalmBaercs, OTKya 0epércs
SHEprus IJIsl YCKOpPEHUs U Habopa CKOpPOCTH, HarpuMmep, najaaroniero kamua? Vm u1s mageHus
BOJIbI B AJIEKTPOCTaHIUAX? OTBET, OCHOBBIBAIOIIMICS HA HAIIUX UCCIIEAOBAHUSIX, 1OJIKEH ObITh OJ1-
HO3HAYEH: B KHHETUYECKYIO SHEPTHI0 CBOOOHO MaJArOIIEro Tea MPeBPaIaeTcsl Macca ATOro Tela.
Torzaa BO3HHKAET CIEAYIOIMIMM BOIIPOC: Ky/la YXOAUT SHEPT U, IOIYYEHHAs IPH «yMEHBILICHUI
Macchl? OTBET MOXKET OBbITh TOJIBKO OJIMH: IEPEXOIUT B SHEPTHUIO I10JIs1, OBBILIAs €T0 SHEPreTHye-
KU MOTEHLUAJI U TEM CaMbIM 00eCIeunBasi «MEXaHU4eCKOe» JBMKEHUE MaTepHaIbHOIO Teja B
«IPOCTPAHCTBEM.

A. Ditamrelin B 1955 roay B «ABToOMorpaguiyeckux Habpockax» BCIIOMHUHAIN: «Max BbICKa3all
TOUKY 3pEHMsI, IMEHYEMYIO TeNepb MPUHIMIOM Maxa, coryiacHO KOTOpOii ...CHJla HHEPLIUH, AeH-
CTBYIOILIAsl Ha TEJIO, €CTh PE3Y/IbTAT IPABUTALIMOHHOIO BO3JECICTBHSI HAa 3TO TEJIO YAAJIEHHON MaTe-
pYHM 1 MHEPTHAs Macca Tella OIpeneisieTcs Bcell MmaTepuei Bo BeeneHHOM.

C 3TOM TOUKH 3pEHUs ECTECTBEHHO IOCTaBUTh BONPOC, HE IPUBEJET JIM aHU30TPOITHOE paclpeesie-
HUE MaTtepuu Bo BeceneHHoM K ToMy, 4TO MHEPTHAsI Macca cama OKa)KeTCs 3aBUCALIEH OT HampasJe-
HUS, T. €. aHU30TPOIHOW [7, “Xpi03 B. [Ipuaimn Maxa 1 5KCIIEPHMEHTSI 110 aHU30TPONUU Macchl”, ¢.202]
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Ecnu npuauun Maxa BepeH, TO, COTJIaCHO COBPEMEHHBIM (PH3MUECKUM MPEICTaBICHUSIM, KaKOH ObI
0JIHOpOJHOM BeeneHnas He Oblia B 00bIIMX MaciuTadax, AJIs HAC HaXOAAIMXCs Ha 3eMile, T10JIK-
Ha HaOJI0aThCsl U30TPOIHS MAacC B HAIIPABJICHUU CKOIJICHUS Macc, - HalpuMep, IieHTpa Hatuei [a-
JaKTUKU.

B cratbe «CymHOCTh TEOPUU OTHOCUTENBLHOCTHY, ONyOsIMKoBaHHOM B 1921 roay, DHHIITEHH mo-
JIpOoOHO OCcTaHaBIMBAETCs HA uaesix Maxa U paccMaTpUBaeT TEOPETUUECKHE U SKCIIEPUMEHTAIbHbIE

BO3MOXHOCTHU HpOBepKI/I HpI/IHLlI/IHa Maxa: ((BOHpOC O TOM, ABJIACTCA JIU Bcenennas B neJIoM HeBBKJ’IHZ[OBOﬁ,
MHOTOKPATHO 06cy>{<z1anc51 C FCOMGTpH‘IeCKOﬁ TOYKH 3pCHUS CHIC N0 CO3AaHU TCOPUN OTHOCUTCIIBHOCTH
«...CorjiaCHo 061.].[61\/‘1 TCOPUU OTHOCUTCIILHOCTHU, TCOMETPUICCKHUEC CBOMCTBA TeJI HE 3aJalTCA CaMHU I10 0666, a CBs3aHbI C
pacopeacjacHueM mMacc.

Ecnu 061 Beenennas 6buta KBa3u3BKJINA0BA, TO 3TO O3HA4YAJI0 61)1, yto Max ObLI COBCPLICHHO HEIPpas, moJiaras, 410
HMHEPIMA TaK K€, KaK U TATOTCHUEC, 3aBUCUT OT XapaKTepa BS&HMO}IGI‘/’ICTBI/IH MCXKIY TCIaMMU...
®dusnyeckue CBOMCTBA MPOCTPAHCTBA TOT/Aa ObUIH ObI B OOIMX YepTax He CBA3aHBI C MaTepUe, XOTs U He ObLIM OBl
TIOJTHOCTHIO HE3aBUCHMBIMH OT Hee, HO OBUTH ObI 00YCIIOBIICHEI €10 B BeChMa ci1aboi creneHm» [1, 1.2, ¢.75]

«... T€OPHUSA OTHOCUTEIIbHOCTHU TA€T OCHOBAHU: 110JIaraTh, 4TO Max ObL1 Ha TIPpaBUJIbHOM ITYyTH, KOI'Ta OH BBICKa3aJl
MBICJIb O 3aBUCHUMOCTHU MHCPIIUHN OT XapaKTepa BBaHMOﬂeﬁCTBHﬂ MCIKAY TCIaMu. Huxe MbI IIOKaXEM, 4YTO...COI'JIaCHO
HalllUM YPAaBHCHUSAM, HHCPTHBIC MACChI HeﬁCTBy}OT APYT Ha Apyra B CMbICJIC OTHOCUTCIIbBHOCTU MHEPIUH, XOTA U OUYCHDb
ciabo.

Y10 MBI MOKEM OXHJaThb, €CJIN 6y,ueM cJIeaoBaTb UACAM Maxa?

1. MHeprus Tena T0JKHA BO3PACTATh IO MEpe CKOIUICHHSI BECOMBIX Macc BOJIM3H HETO.

2. Teno A0HKHO UCTIBITHIBATE YCKOPSIOIIYIO CHITY, KOTa OJIM3JIe)KAIINE MACChl YCKOPSIOTCS. DTa CHJla [0 HalpasJie-
HHUIO JOJDKHA COBIIAAAaTh C HAITPABJIICHUEM YCKOPEHMU .

3. Bpamaroreecs 1moJjioe Teqo JODKHO CO3aBaTh BHYTPH ce0s «I10Jie KOPHOIMCOBBIX CHII», CTPEMSIIIEeCs OTKIIOHUTh
JABWIKYIHINUECA TCJIa B HAIPABJICHUU BPAIICHUS, a TAKKE CO3/1aBaTh pauaJIbHOC «I1OJIC IICHTpO6e)KHI>IX CHII». [1, T.2,
¢.75-76]

«U3 ypaBHeHI/Iﬁ JBUXKCHUA ﬂeﬁCTBHTeHBHO CJICAYECT, UTO:

1. «I/IHepTHaH Macca npornopuuoHaibHa I+on MO3TOMY BO3paCTaCT 110 MEPE HpI/I6J'II/I)KeHI/IH BCECOMbLIX MACC K HallIEMy
«IpoOHOMY TeITy»

2. “YcKopsolrecs Macchl OKa3bIBalOT MHIYKIIMOHHOE JEHCTBUE Ha MPOOHOE TENO B HAIPABJICHUU YCKOPEHHS. ..»

3. MarepuanbHas TOUKa, ABIKYIIAICS BHYTPH MOJIOTO BPAIIAIOIIETOCS Tella IEPIICHANKYISIPHO OCH BPAIICHHUS, OTKIIO-
HSETCS B HampaslieHHH Bpamierus (cuisl Kopuonmca).

YHomMuHaBIIMHCS BBIIIE EHTPOOSKHBIH 3((EKT BHYTPH BPAIIAIOIIErocs MOJIOTO TeJa TaKKe CIEAYET U3 TEOPUH, KaK
910 OBLTO MToKa3aHo Tuppurrom» [1, 1.2, ¢.77]

((CyHIeCTBOBaHI/Ie OTUX 3(1)(1)GKTOB SABJIACTCA CUJIBHBIM apryMEHTOM B ITOJIB3Y I/II[Cﬁ Maxa 00 OTHOCUTEIBLHOCTH BCEX
HMHEPpLHAJIbHBIX B03ﬂeﬁCTBHﬁ. HOCJ’ICI[OBaTeJ'II)HO MIPOBOASA 3TY TOUKY 3pCHUS 10 KOHIA, Mbl JOJIKHBI OKUAATh, YTO 6CA
HHEPLUS, T. €. 6ce NOJIE gy, ONPEAEISAETCS B IIEPBYIO OUEPEb PACIIPEAEICHUEM MaTepUH BO BeeneHHOH, a He rpaHuy-
HBIMH YCIIOBHSIMH Ha OeckoHeuHocTm» [1, T.2, ¢.77]

C uenbto npoBepku MpuHIUNa Maxa ObUTH BBIMIOJHEHB MHOTOUMCIICHHBIE SKCIIEPUMEHTHI, OCHO-
BaHHBIC HA PA3IMYHBIX GU3HUECKHUX MPUHIUTIAX, HanpuMep, Kokkoru u Canmutep [8, 9], nnu-
Hoiicckas rpymma [10], B. Xbro3 [11], Hpusep [12], 10 BBISBICHUIO aHU30TPOIUU MACChI B HAIIPaB-
JIEHHUH 1eHTpa ['aakTUKK, HO BCE OHU HE BBIABUIIM €€ ¢ TOYHOCTRIO 10 Am/m<107*"107%, uto gaér
OCHOBaHHE COBpEMEHHOU (DU3HKE ClIeaTh BHIBOJ, YTO aHU30TPOITHMH MACC, BBITEKAOIIEH U3 TIPHH-
nuna Maxa, He CYIIeCTBYET M, COOTBETCTBEHHO, OOBSICHEHHE WHEPITUU MacC HEBO3MOXKHO C TIOMO-
1IpI0 IpUHIMIIA Maxa Kak pe3yJibTaT IPaBUTALIMOHHOTO BIUSIHUS YAAJIEHHBIX Macc BeeneHHon.
JIx. Bebep (Weber J.) B cBoeii paboTe, paBja, MUIIET, YTO OTPULIATEILHBIN pe3yIbTaT MOUCKOB
MacCC-aHU30TPOITHH «JIAeT MOIITHOE TIOJITBEPKICHIE COBPEMEHHON ()OPMYITUPOBKH 00IIEH TCOPHH
OTHOCHUTEIBLHOCTU U HE TA€T HUKAKOTO MOJTBEPKACHUS MpUHIIMIA Maxa B €ro CUJIbHOM BapHUaHTE»
[13,c. 197].

DTOT BBIBOJI 00 OTCYTCTBUU aHU3O0TPOITMH MAacC M TPABUTAIIMOHHOTO BIUSHUS YAAICHHBIX Macc,
BBITEKAIOIIHE U3 MpUHIMIAa Maxa, 6€3 pacCMOTPEHUs BIUSHUS HA HHEPTHBIE CBOMCTBA 3eMIIH U TET
Ha 3eMJie TaKOTO MaCCUBHOIO TeJa psiioM Kak JIyHa, HaM peACTaBIsAeTCs MPEKIECBPEMEHHBIM.
OO6paTtiM BHUMaHUE Ha IPUPOIHYIO TPABUTAIIMOHHYIO JTAOOpAaTOPUI0O — CUCTeMY: ['amakTuka —
Connue — 3emns — Jlyna (Milky Way Galaxy - Sun — Earth - Moon). Paccmotpum, noka 6e3
yuéTa BIMSIHUS SApa U JUcKa ['aakTUKK U COCEIHUX IUIaHET, 3aMKHYTYI0 cuctemy ColHie —

3emiss — JlyHa:
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['enuoneHTprUecKue ATUNTHYECKUE OpOUTHI JIyHBI M 3eMITH B3aHMHO BO3MYIIIAIOTCSI COOTBET-
CTBYIOIIMMHU SHEPro-TpaBUTAMOHHBIMY TTOTeHIIManaMu JIyHbl, 3emiu u CoJiHIa. DHEpro-rpaBuTa-
[IMOHHBIN MoTeHIMan 3emiu Ha opOute JIyHBI paBeH

¢EM :GME/REM:1 ,04653 : 106 m2/52 (AVM:1023 m/s),
a YHEepro-rpaBUTALIMOHHBIN oTeHnuan JIynsl Ha opOuTe 3eMin:

Ove=GMy/Ryr=0,0127569-10° m*s> =12756,9 m*s™
(Avg=112,946 m/s — 310, eciy MOKHO TaK CKa3aTh, CKOPOCTh BpaIeHHs 3eMIi BOKPYT JIyHBI).
Jlyna, n3aMeHsisi 3Hepro-rpaBUTAIMOHHBIN MOTEHIIMAT OKOJIO 3eMJIU, TO YOBICTPSIET, TO TOPMO3UT
3emutto, MeHssl OpOUTaIBHYIO0 cKOpocTh 3emun Ha 113 m/s B TedueHue mecsia (npu pacyérax B3siThbl
CpeIHHME 3HAUECHMS] TapaMETPOB, HE YUTEH U HAKJIOH JIYHHOTO MyTH K 3knunTuke B 5°09', Bpanienne 3emiu, a
TaKXXC BIIMAHUEC JPYTUX IUIAHET, UYTO HE BJIMACT HAa IPHUHIUIIUATIBHBIC PE3YJILTAThI paC‘IéTa)
OHepro-rpaBUTaMOHHBINA oTeHnMan CoiHLa Ha cpegHei opouTe 3emnn (B JaHHBIX pacyérax
MIPUPABHEHHOM K TEIMOIEHTPHYECKOW OpOHTe IIeHTpa Macc cucteMbl 3emiisi-JlyHa, 6e3 yaéra Bius-
Hust JIynsl Ha opOuty 3emin, uto cocraBiser 4670000 m=4670 km):

@se =GMy/R,=8,8737229-10° m?/s* ve=29788,8 m/s,
Ha YKBUINOTEHIUAIBHBIX MOBEPXHOCTSIX BOKpyr CouHia, + - paccTosHue ot 3emin 10 JIyHbl,
JajbIne v OJIMKe Ha BEIMUUHY paanyca opOuThI JIyHBI:

@se+=GMy/Ry+=8,8509799-10° m*/s’ v+ =29750,6 m/s,

@se.=GMs/R, =8,8965831-10° m?*/s* ve.-=29827,1 m/s,
(rme R=149598261000m=1,49598261000-10" m, R,x=384000000m=3,844-10°m, Ry.=Ry +Ryx=1,49982661000-10"'m,
Ry=Rp-Ryz=1,49213861000-10" m, B3aTHI cpesiHue 3HaueHus paccTosHuil 10 JIynsl u ConHia)

W3BecTHas cpenHsis ckopocTh JIyHbl, «jeTsiein» Bmecte ¢ 3eMiéil Bokpyr CoHIIa, OTHOCUTEIBHO

3emiu Ha opOuTe LeHTpa Macc 3emis-JlyHa paBHa Avy=1023 m/s,
B noJjio’keHuu «JIyHna B mpotuBoctosiHuu ¢ CoHIeM» Avy=985 m/s,
B nosioxkeHuu «Jlyna B coeauHennu ¢ ConHiem» Avy.=1061 m/s.

JlyHa u3-3a «pa3psiKeHUs B JOMOJIHEHUE K COTHEYHOMY, CO3/1aBaEMOI0 SHEPro-IrpaBUTALIMOHHBIM
HNOTEHIMAIOM 3eMIIH , B TPOTUBOCTOSAHUH ¢ COJIHIIEM» UMEET CKOPOCTh

vis=29751+985=30736 m/s, TO ecTh onepexact 3eMiIto, a B coequHeHNH ¢ COTHIIEM
vu:=29827-1061=28766 m/s — orcTaét oT 3emiau. MoXKHO yTBEp»KAaTh, uTo JIyHa IBUXKETCS B
HaIpaBJIEHUU YMEHBIIEHNS SHEPro-rpaBUTALlMOHHOIO MTOTEHIIMAA, KOTOPBIM CO3/Jal0T COBMECTHO

naBkymuecs: ConHie v 3eMis.
(uTepecHO, 9TO OTHOIICHHUE CPEAHEH CKOPOCTH 3eMJIH 0 OpOHTe K cpenHeit ckopoctr JIyHBI BOKPYT 3eMITH ITOYTH
paBHO cHHOIMYECKOMY Mecary: 29,79km/s/1,023km/s =29,12)

B cucreme «Connie — 3emina — Jlynay, Jlyna B nonoxxenuun «JIyHa B IPOTUBOCTOSIHUM C

ConHuem» IBUKETCS OTHOCUTENbHO CONHIIA ¢ YCKOPEHUEM
v =Qse+/Ror=GMs/R?1.=8,8509799-10° /1,49982661000-10"'m = 5,9013354-10° m/s*
a dyepe3 moamecsia B nmonoxeHnn «JIyHa B coequaennn ¢ CONHIIEM» - C YCKOPEHHEM
ay. = 0se.=GMy/R? ). =8,8965831-10°/1,49213861000-10" m = 5,9623034-10° m/s*

IIPU YCKOPEHUH 1IeHTpa Macc «3eMau-JIynbn» otHocuTenbHO CollHIa (cpeHee 3HAUCHUE):
agy o =0se =GMy/R?)=8,8737229-10%/1,49598261000-10"'m =5,93170019-10° m/s* (5,9318194-10° m/s?).
CrneroBarenbHo, OTHOCUTENLHO 3emin JIyHa aBrkeTcs To ¢ yckopenueM + 0,0304-10° m/s* , 1o ¢
samemnenueM - 0,0304-107° m/s* c meproIUYHOCTBIO MOJMECAIA; COOTBETCTBEHHO, C TAKOM XKe I1e-
PUOIUYHOCTHIO OYAYT MEHATHCS M MHEPTHBIE cBOWCTBA JIyHBI, @ IMEHHO: Macca U YHEPTHS TOKOSI.

Comnnre, HaxomsCh B «pykaBe OpuoHay, oOparaeTcst BOKpyr nentpa ['amaktuku 3a 220-250
MJTH. JIET U KaXXIbI{ T/ Hala 3eMiist OKa3biBaeTcs To Mexxy ColHIeM | sipoM ["anakTuku u,
COOTBETCTBEHHO, 3a ConHueM. B 3T MOMEHTBI SKCTPEMYMOB TaKKe JOJKHBI HAOTI0AaThCs
MEPUOANYECKIE U3MEHEHUSI MHEPTHBIX XapaKTePUCTUK 3eMIIH, KOria paccMarpuBas cucremy «[a-
naktuka — ConHue — 3emis - JIyHay) aHaJoru4HbIM 00pa30oM MOKHO OIPENEIUTh U ABUKEHUE
3emiu ¢ yckopeHueM (0T adenus K MepUrenio) 1 3aMeaiieHueM (0T Mepureius K adelnro) ¢ mepu-
OJIMYHOCTBIO TTOJTOa TPU JBMKEHUH 110 opouTe BoKpyr Comnia. JleiicTBuTenpHO, 3eMils, B TIEp-
BOM CJly4ae, B TIEPUIENIMN IBHKETCS CO CKOPOCTHIO V,=30,27 km s'=30270 ms™, B adpenun -
v=29,27 kms'=29270 ms™'. (YuntsBas, uto v’ =¢,—¢,=Ag, a yckoperue a=v/R =p,—¢,/R =A¢/R , Tie R-
paccrosiaue ot 3emiu 10 Conrna B nepureiuu R,=147,098290-10°m, B adpemuun R,=152,098232-10°m
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v, =Ap,=916,2729-10°m* s u v,’=Ap,=856,732929-10°m* s?) CrieioBaTEIbHO, B IEPUTESIIUU SHEPTETU-
YecKoe moJie 3eMiTd 001a/1aeT Pa3HOCTHIO YHEPTETHYSCKUX MMOTSHITHAIOB Ag,=9,162729-10°m’s?, B
adennu - Ap,=8,567329-10°m’s™.
[Tpu rpoMaHOM paccTOSIHUH JI0 IeHTpa ["anakTukm, e€ BIUsSHIEeM Ha U3MEHEHUE HHEPTHBIX
CBOMCTB 3eMJIH JIsl HAIIIMX OIIEHOYHBIX PAacu&TOB MOXHO MPEHEOPEUb, - YUTEM TOJIBKO BIHSHHUE
JlyHBI; TOT/Ia KI3MEHEHUE YCKOPEHHSI CBOOOHOTO MAICHUS C MIEPUOTUIHOCTBIO MTOJIMECSIIa U, COOT-
BETCTBEHHO, Beca BCEX Tel Ha 3emiie, COCTaBUT:

Ag=Aa=A@y/Ryr =GMy/R\:=12,7569-10°/3,844-10°=3,31865-10° m s,

YTO TIPU CPEIHEM 3HAYECHUH YCKOPEHHUs CBOOOHOTO MajIeHus Ha ypoBHe Mopst g=9,8066 m s cocrasut 3,3841-10° eé
4acTh U, COOTBETCTBEHHO, BECa U3MEPSIEMOro Tejla, YTO BIIOJIHE MOXKHO U3MEPHUTH C TIOMOIIBIO BHICOKOTOYHBIX COBpE-

MEHHBIX 3JIEKTPOHHBIX BECOB, HAIPUMEP, NIPU Bece u3Mepsemoro tena B 1000g usmenenue coctasut AP=3,3841 mg.
3HAYUT, C TAKOH K€ NEePUOANYHOCTHIO OyIyT MEHATHCS WHEPTHbIE CBOMCTBA caMOi 3eMJIu U TeJl Ha
3emiie, a UYMEHHO: Macca U YHEPIHsl TOKOSI.

[Tocne Beixoma cratbu A. DitHmTeliHa «[IpuHIIMIIMAaTBEHOE coepKaHue OOIIeH Teopun
OTHOCHUTEIILHOCTH» BCKOPE BBIICHUIIOCH, YTO OOIIIEKOBPHAHTHBIE YPAaBHEHUSI TPAaBUTALIMOHHOTO
1oJIs1 DUHIITEHA «HE yIOBIETBOPSIOT ITOCTYJIATY «B», TAK KaK OHU JOIYCKAIOT PEIICHUEY, YTO
«...n3 ypaBHeHUi (1) cnexyer, uro MoxeT ObITh G-11011€ 6€3 Kakoi ObI TO HU ObLIO MaTepuH, BOIpe-
ku octynaty Maxay [1, 1.1, ¢.614]. le Cuttep (De Sitter) Hamén pereHne ypaBHEHHH TSATOTEHUS
OlHIITeiHa 63 MaTepuu, He UCKIIIOYAroIlee HaJTMUUe «AHEPIMU MO0 OTHOILICHHIO K
IIPOCTPAHCTBY», YTO MPSAMO ITPOTUBOPEUYUT NPUHIIUITY Maxa, COINIACHO KOTOPOMY HaJIM4ne
MHEPTHOU MACCHI y TeJla SBIISETCA CIEACTBUEM IPABUTALIUOHHOIO B3aUMOJEHCTBHUS €0 CO BCEU
MmaTepuelt Beenennoil. B cBoeii Bollieyka3aHHOM cTatbe DWHIITEHH nucan: «Hadye o6cTout nerno ¢
«TpUHIKMIOM Maxay «B»; HE0OXOIUMOCTb NMPHUIEPKUBATHCS €TI0 OTHIO/Ib HE pa3AeisieTcs ApyruMH
aBTOpaMHU, HO 5 M caM CUMTal0, YTO BBIMOJIHEHHE ero He obs3arenbHo. [lo mpunnumy Maxa, cornac-
HO ypaBHEHHUSIM T'PaBUTALMOHHOTO MOJIs, HE MOXKET CYIIECTBOBAaTh HUKAKoro G-moJsi 0e3 MaTepHu.
OueBHIHO, YTO MOCTYJIAT «B» TECHO CBSI3aH C BOIIPOCOM IIPOCTPAHCTBEHHO-BPEMEHHON CTPYKTYPBI
MUpa KaK 1IeJI0T0, TaK KaK B IOPOKIEHUH G-110J11 MPUHUMAIOT y4acTHUE BCE MAacChl».

O npuniune Maxa B 3Tol cTaTbe DUHIITEHH YK€ MUIIET, YTO «BBIIOJHEHHE €r0 He00A3aTeTbHOY.
[1, 1.1, c.614]. [lanee DUHIITEHH MPOTHOZUPYET, UTO «...HY’KHO ...MbICIEHHO CKOHCMPYUPOBANb
Mup, oTBeuaroluii npuHuny Maxa...» [1, 1.1, c.615]

[Tocaymaemcst DiHIITEHHA U TOIPOOYEM «MbICIEHHO CKOHCMPYUPOS8AmMs MUP, OTBEYAIOLINNA TPUH-
nuny Maxay, MoKa TOJIbKO B UAEHHOM OTHOIIEHUH 0€3 MaTeMaTUKH, B XOJ€ CIeAYIOLIero nosTamn-
HOT'O MBICJIECHHOT'O OKCIIEPUMEHTA.

5. MbIC/ICHHBIH JKCIIEPUMEHT.

Ham Mmup — 310 Matepusi, IBHKyLIascsl B IPOCTPAHCTBE U BpeMeHU. J[BrkeHue matepuu OyneMm
OIKCHIBATH KaK OECKOHEYHOE OJJHOPOAHOE U30TPOITHOE MaTepualIbHO-IHEpreTuieckoe pusnyeckoe
noJie, Kotopoe HazoBéM Matter and Energy field — ME-field — ME-none. CBOWCTBA U XapaKTePH-
CTHMKH 3TOTO TOJISI KCKOHCTPYHPYEM» TaKUM 00pazoM, YTOObI OHM OTBeYaJId MpUHIMITY Maxa,
MPUHOUITY OTHOCHUTCIbHOCTH U IIPUHIUITY DKBUBAJICHTHOCTHU, U, KOHCUYHO, B KOHIIC KOHIIOB, U3J1ara-
eMast SHepreTuueckas Teopus oTpakana u 00bsCHsIIA Obl peabHbINA MHP.

[TocTynupyeMoe MaTepruallbHO-YHEPTETHIECKOE TT0JIe, B KAKOM-TO CMBICIIE KaK YHEPTeTHYECKOE CO-
CTOSIHHE MAaTepUH, allPUOPH SABISETCS HCTOYHUKOM MaTEpUaIbHOTO BEIIECTBA U €T0 JBUKCHHUS, TaK
YTO MacChl M1 CBOMCTBA TCJI, 1 UX IBUKCHHUE, ITIOJTHOCTBIO OIIPEACIAIOTCA 3TUM ME-HOJ'[GM, (1)I/I3I/I'-Ie-

CKUMHU MCPAMH KOTOPOT'O ABJIAKOTCA quLIpéXMepﬁoe MMPOCTPAHCTBO-BPEMA C 3BKJIMJIOBOM T'€OMET-
2.2

o C
pHeii U ¢ ITTIOTHOCTBIO dHepruu p=4 G [20]. I3MeHsto1Ieecss BO BpeMEHU U pocTpaHcTBe ME-

I10JIE XapaKTEPU3YETCsl FHEPIeTUYECKON HAIIPSKEHHOCTBIO 110JIs1, SHEPT€TUYECKUM IIOTEHLIMAIIOM B
KaXI0M TOYKE ¢ MAKCHMAJILHON BO3MOKHON Pa3sHOCTBLIO MOTEHIMATIOB PaBHBIM ¢’ . J[OIyCTUM, 9TO
3TO MOJIe HE UMEET a0COIIOTHON CTPYKTYPBI, @ BO3HUKAET U UCYE3aeT C ONpeAenEéHHON nepruoany-
HOCTBIO, T. €. OCLIMJUIUPYET, QIYKTUPYET, IPOSBISACH 171 HAC TOJIKO B BUJE OapHOHHOW MaTepHH,
«KOHJCHCUPYSICH» U3 «TEMHOI MaTepumn», NpuoOdpeTasi MEXaHHYeCKHe CBOMCTBA B JIOKAJIbHBIX 00-
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JIaCTAX, TaK, YTO €TO0 HCBO3MOXKHO paCCMaTpUBATh KaK a6COJ'IIOTHyIO BBIJICIICHHYIO MAaTCPHUAJIbHYTIO
CUCTEMY KOOpAWHAT. TeMm 60J1ee, 4TO BUAUMasd, onrymaeMas 6apI/IOHHa$I Marepus, COCTaBJIACT
TOJILKO YacTh OT Bceil MaTepun. Takum oOpa3oM, Mbl coOO0aeM (yHJaMEHTaIbHBIA TPUHIIHIT OT-
HOCHTCIIBHOCTH.

Ha namm B3rmsiz, npu ToM, 4TO SHEpTUs OapHOHHOI MaTepuH cocTaBiseT Bcero aumb ~6% (Q2=0,0596831) ot Bceit
sHepruu BceseHHo#, OpoOMeTUYHBO CUMTATh, YTO METPUKA ITPOCTPaHCTBA-BpeMeHH, Kak 3To nenaercs B OTO (General
relativity), ompenensercs ToIpKo e€ HeOOIbIIoN YacThio. O0IIast TEOPHs OTHOCHTEIIEHOCTH ITIOCTPOSHA Ha TOCTYIIaTe-
NPHUHIMIE SKBUBAJICHTHOCTH HHEPLIUAIBLHON MacChl M IPaBUTALIMOHHOM MacChI Teja, MM SKBUBAJICHTHOCTH YCKOPEHUS
W TIOJIS TATOTEHHMS. Jlenast ciieyronuii mar, MO>KHO MPEITOI0KHTh, YTO TOJIE, CO3/1aloIiee YCKOPEHNE @ MHEPIHAIbHON
Macchl, 3KBUBAJICHTHO IOJII0, FCHEPUPYIOLIEMY IPaBHTALMOHHYIO HANPsHKEHHOCT — YCKOPEHUE CBOOOHOIO MaJICHUS
g=GM/R’. Takum 00pa3oM, yUUTHIBAs H TI0JIE YCKOPEHUS (HAIPSKEHHOCTH ) 3JIEKTPOMArHMTHOTO TIOJISL, TPUXOUM K
BBIBOJIY O CYILECTBOBAHUH TOJIEKO OJIHOTO IOJISI — SHEPTEeTHYECKOTO.

[Touck cynHOCTH 3TOr0 (PU3UUECKOTO TOJIS, 10 COBETY lanuies, MOCUUTaeM «3aHAMmuUeM cyem-
HBIM U HEBO3MOJNCHBIMY, HO «2MO ewé He 3HAUUM, Ymo HAMU He MO2YM Oblmb UCCAe008AaHbl HEKO-
mopbwle ux xapaxkmepucmuxuy. JIBuxeHue 3Toro Gu3n4eckoro MaTepruaitbHOro Mojist Oy1eM OIMUCHI-
BaTh YHEPreTUYECKH, T. €. KaK JBMKEHHUE YHEPTUH, UCKIIOUUTENHHO KaK c(heprUuecKuid CTOK U HUC-
TOK SHEPTHH B YETBIPEXMEPHOM MIPOCTPAHCTBE-BPEMEHH, MTOCTYIUPYSI 3TO KaK (pyHIaMEeHTaIbHbIH
3aKkoH npupobl. [Ipumem Tak e crienyromuil GpyHnraMmeHTanbHbli npuHmn: ME-mnosne oopasyet
OapHOHHYIO MaTepHIo, T. €. OapUOHHAs MaTEePHst — 3TO, €CIIM TaK MOXKHO CKa3aTh, «KOHAECHCUPO-
BaHHOE» cocTosiHue ME-nond (kak néx, miaBarouii B Boge, — 3aMép3iiee (pa3oBoe COCTOSIHHE
BOJIbI). (B CKOOKAxX 3aMETUM, YTO C HEOOXOAMMOCTBIO JIOJKHBI IPOUCXOIUTh, KOHEYHO, U 00OpaTHBIE
MIPOLIECCHI NTepexo/ia OApMOHHON MaTepuH B SHEPTUIO- «TEMHYIO MaTeputo» ME-nons, Hanpumep,
IIPY B3pbIBE CBEPXHOBBIX 3BE3, KOT/Ia MOUTH BCsSl OapUOHHAsi MaTepusl 3B€3/bl EPEXOANUT B HEH-
TPUHHOE M3JTyUEHUE, U IPYTHEL).

A. DHHIITENWH OYTH MOJOWEN K TAKOMY IIOHUMaHHUIO IIPOCTPAHCTBA U MATEPHUHU:

«MBI IpUXOAUM K CTPAaHHOMY BBIBOJIY: c€ii4ac HaM HauMHAET Ka3aThCs, YTO MEPBUYHYIO POJIb UT-
paeT NpOCTPAHCTBO; MAaTEPHs JKe JIOJKHA OBITH MOJTyYeHa U3 MPOCTPAHCTBA, TaK CKa3aTh Ha CIEIy-
foleM 3tarne. [IpocTpaHcTBO MmoriomaeT MaTepuio. Mbl Bcerjia paccMaTpUBald MaTepUIO MEPBUY-
HO, a MPOCTPAHCTBO BTOpUYHBIMY» [38, T.2, ¢.243], HO B AanpHEHIIeM MOMIEN 10 MYTH O0BSICHEHHUS
rpaBUTALlMU UCKPHUBJIEHHEM MIPOCTPAHCTBA O] BO3/IEICTBHEM Macc.

A. DUHIITENH J0IMyCKaJl CyIIECTBOBAHUE IPYrOro BUJIa MATEPUU: «...CBET MOXKET PaCIpOCTPAHATh-
sl TaM, I/Ie OTCYTCTBYET BecoMasi MaTepHsl, yueHble MPUILIU K BHIBOJLY, YTO B TOM CiIydae, Korjaa
peub HJIET O pacpOCTPaHEHUH CBETa, HE0OXOAUMO MPU3HATH CYIIECTBOBAHUE 0COOOT0 BUA MaTe-
pUH, OTIUYHOTO OT BECOMOM MaTepuu. DTOT BHUJ MaTepuu ObLT Ha3BaH 3gupom» [1, 1.1, ¢.138]

Yro kacaeTcs yA0BIETBOPUTEIBHOCTH HAIIEH TMIIOTE3bI C TOUKU 3pEHUS TEOPUHU NIO3HAHMS B
CMBbICTIe (paKTHUEeCKON HAOII0JaeMOCTH Ha OIBITE MOKa MOCTYIUPYEMOT0 HaMU MaTepuaibHO-IHEp-
rerndeckoro ME-nossi, To HabI0aeMbIM YHEPreTUYECKUM TOTEHIIMAIOM 3TOTO MOJIsS B IIOOOM Me-
CTE «IIPOCTPAHCTBA» CIYKUT KBAJApaT CKOPOCTH JABIKYIIUXCSI MAaTEPUAIIbHBIX TEJ, a HAMPSKEHHO-
CTBIO II0JIS1 — YCKOPEHHE MaTEPHUAIbHBIX TEIl.

[TomecTum B 310 ME-110]I€ MaTEpUAIBHYIO TOUKY / MCUYE3AIOIE MaJIbIX Pa3MEePOB U Macchl. [ o-
BOPHUTH O JBWKEHUH, KOOPJUHATAX, CTPYKTYPE, SHEPTUH 3TOM TOUKH HE UMEET CMBICIIA, - OHA HCUe-
3al01lle MaJjia BO BCeX cMbIciax. Mbl Takke HUUEro He MOXKEM CKa3aTh Ha 3TOM 3Tare O Ipo-
CTPaHCTBE-BPEMEHH.

JomycTtum, 4TO K 3TON TOYKE MPOUCXOIAUT CTOK MaTepuu-s3Heprun ME-nons ¢ o0pa3oBaHueM 3a
BpeMs 7 MaTepHaIbHOro 0apHMOHHOTO C(hepHuecKoro Tesa ¢ painycoM #; © Maccol m;, Ha 4To Oy-
JIeT U3pacxooBana sueprust Ey; =m;c’:

PaccmaTpuBas cTOK MaTepuu Kak CTOK SHEPrETUUECKOTO IIOTOKA B BEKTOPHOM MaTepHalIbHO-3HEP-
reTuaeckom moJie mo ¢opmyie ['aycca-OcTporpaackoro, KOHBEpreHIUs MacChl-OHEPTUHN B chepu-
4ecKoM 00bEME V, ompenensis MacCcy-9Hepruio Kak MOTOK HAMpsKEHHOCTH SHEPreTHYECKOTo MO

yepes3 3aMKHYTYIO IIOBEPXHOCTH cephl S ¢ paguycoM R, Ha KOTOPOH HANPSHKEHHOCTH SHEPTUH @,

COCTaBUT.
Haas={[Jaiva av-{[[azpe av
(xorma diva=div gradp=Ap=4np)
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Hc’
rie pP- miotHoets sueprun ME-mons, T=4 el =h/t,=1,2290434-10" kg m’s™ - suepruss ME-nonst B 06bEMe

Im’ B 1s, To ectb Mommocts ME-1107151 B cucteme pasmepuocteit I [20],
h=6,626068-10**]-s (kgm*s™) — mocrostunas [Inanka, ¢,=5,39124-10*s — Bpems [lnanka.

@U3NYECKUIl CMBICI 3TOT0 YPaBHEHUS — 3TO 3aKOH COXPAaHEHUS YHEPTUH AJIA IIpoLecca ABHKEHUS
MaTepuu Kak cpepuyeckoro CTOKa-MCTOKa BEKTOPHOI'O SHEPreTUYECKOTO TOJIS.

Janee, 1OmycTUM, YTO ISl «CYIIECTBOBAHUS» (ITyIbCALMHU, OCIMIUIALIUHI, MEPLIAHUs) ITOTO TeJa
3a BpeMs [lanka TpaTUTCS 32 KaXIyl0 CEKyH]ly SHEpPIHs, IPONOpLUOHATIbHAS MAcce ITOT0 TeNa,
paBHas

E, =m;u
riue u=16xHc’t,/h=16xHc’/t [20]
Dra 9HEeprus Ha SKBUIOTCHIUATILHOM CHEPHUECKON OBEPXHOCTH PaiiycoM R OyIeT co31aBarh
HAIPSHKEHHOCTD a,=E,/47R’=mu/47R’,

C JIpyroil CTOPOHBI, COTJIACHO COBPEMEHHOHN (M3UKE, CIMTACTCS, 9YTO MATEPHAILHOE TEJIO CO3aéT
BOKpPYT ce0sl TPaBUTAIIMOHHOE MOJI€ ¢ HAPSHKEHHOCTHIO-YCKOPEHHUEM Ha pacCTOSIHUM R paBHBIM

angm 1/R2.
A. DWHIITENH NUCcall, 4TO «...TEH30P T'PABUTALIMOHHOTO MOJIS L,y SABIIAETCS HICTOYHUKOM IOJISI HA-
paBHE C TEH30POM MaTepUaIbHbIX cucTeM ®,, . VICKIIOUNTENHHOE MOT0KEHNE SHEPTUN TPABUTAI -
OHHOTO TIOJISl IO CPABHEHUIO CO BCEMU JPYTUMH BUAAMU SHEPTHH MPUBEIO OBl K HEAOMYCTUMBIM
nociencteusim» [1, 1.1, ¢.242]
EcTecTBEHHO NPEANONOKUTh, YTO ITH JIBa MOJIs, ONMUCHIBAIOIIUE OJIMH U TOT K€ MPOIIECC CTOKA Ma-
TE€PUH, SKBUBAJICHTHBI, U HAIPSHKEHHOCTH, CO37/aBa€MbIE UMU, PaBHbI:

a.= dg,

mu/4nR*=Gm /R,

u/4r=aG,

OTKyJa U=4rG,

G=4Hc’t,/h=4Hc/t. 4)
[Ipumem cucremy koopauHat K; (x, y, z, t), CBI3aHHYIO C 3TUM TEJIOM U C Ha4aJIOM KOOPAUHAT B
LEHTpe ATOro chepuyeckoro Tenaa. Ha 3Tom stamne Mbl MOXKEM CYAHUTH O pa3Mepax, Macce-3Heprun
Y BpeMEHHU 00pa3oBaHMs 3TOr0 Teja, HO O MOCTYNaTEILHOM JIBMXKCHUH WIIA BPAIICHUU HAIIETO
T€Ja Mbl CYIUTh HE MOKEM; HE IIOTOMY, YTO HET CUCTEMbI KOOPJMHAT, CBA3aHHOM C MaTepUaIbHbIM
TEJIOM, OTHOCUTEJIbHO KOTOPOM MbI MOTJIM ObI U3MEPSATH TO JIBHIKEHHE, a TIOTOMY, YTO HUYTO HE
noOy>KJaeT Hallle TeJI0 K U3MEHEHHUIO CBOETO COCTOSIHUS, TO €CTh K JIBIKeHUI0. Cie10BaTeNIbHO, Ha
9TOM 3Talle «ABUKEHHUE €IIE HE MOSBUIOCH U Mbl HE MOKEM T'OBOPUTH O CKOPOCTH, YCKOPEHUH U
KUHETUYECKOW SHEPTUH HAILETO Tella, U HUYero He MOXKEeM CKa3aTh 00 MHEPIMH U Macce Tela; Tello
00J1a1a€T TOIBKO SHEPruei Ey=m;c’, KOTopas MOXKET ObITh OTOKAECTBIEHA C DHEPIUEN ITOKOS.

JomycTtum, 4TO, B TAKUX K€ YCIOBUAX M TaKUM K€ 00pa3oM Kak IepBoe, 00pa3oBajoch BTOPOE

TENO 2, C pajryCcoM 7, M MacCoi m, Ha paccTosiHUU R oT nmepBoro. Ha ob6pazoBanue BTOporo tena, B
pesyibTaTe CTOKa Marepuu-sHepruu B ME-1one, Oyaer 3arpaueHa SHeprust Ey»=m;c’ v, COOTBET-
CTBEHHO, Ha «IOJJIEP)KAaHUE CYIIECTBOBAHUS) (OCIIMILISIIUN) BTOPOTO Telia OYAET TPATUTCS KaXkK-
JIYI0 CEKYHIY SHEpIus

E,2=m g ,u
Jlist ynoOcTBa B TATbHEHIIIEM, B HEOOXOIUMBIX CITy4asix, OyZieM MPUHUMATh, YTO XapaKTEPUCTUKH
MIEPBOTO ¥ BTOPOTO T€J PaBHBI, TO €CTh 7;= 1>=r, m;= m> =m, Ey; =Ep,=Ey n E;; =E,» =E, (nomy-
CTUM, YTO 3TO MPOTOHBI, KOTOPBIE A0COTIOTHO OUHAKOBBIE). (CO BTOPHIM TEJIOM MBI CBSXKEM BTO-
pYIO CUCTEMY KOOpAUHAT K, C HA4aJIOM B LIEHTPE BTOPOT'O TENA U OCBIO X,, COBMAIAIOIIEH C OCBIO

X; CUCTEMBI KOOpAUHAT K; U COeTUHAIONICH IIEHTPHbI CHEepUIECKUX Tell.

(Teopust OTHOCUTETHLHOCTH, CO3JaBasi ¥ TiepeMeniasi a0CTPaKTHBIC CHCTEMBI OTCUYETA, KaK e yIo0HO, Ha HAIIl B3I,
BOJILHO 00paIiaeTcsi ¢ HUMH, COBEPIICHHO HE OECIIOKOCH, KAKON 3HEPreTHYCCKON «IICHOI» 3TO NaTcs, KOra B IpH-
pOJic HUYETo He MPOUCXouT 0e3 coBepiieHus padoTel. OTO mpuBsI3EIBAET CHCTEMBI OTCUETA K KOHKPETHBIM TEJIaM,
KOTJla caMi OapHUOHHBIE TeJia TOJBKO BEPXYILIKH aiicOepra» B OKeaHe MaTepUH, KOTOPAsi OJHOCTHIO OMpPeaeisieT
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o0pazoBaHue U JBIKCHUE Tell. B reoMeTpryeckoii Teopun Tsrorenus, kakoi siisiercss OTO, onuckiBaromias Gpusmye-
CKHi1 MHp, U TEOMETPUYECKHE CHCTEMbI OTCUETA JIOJDKHBI OTPakaTh (PU3MUECKHUE CBOMCTBA ITOTO MHUpPa)

Y AMBUTENBHO, HO C TIOSIBJICHUEM BTOPOTO T€JIa MBI MOYKEM HAOIIOAAaTh U U3Y4aTh JABIKCHHE
3THUX T€JI OTHOCUTENBHO JIPYT ApYyra, TO €CTh MOSIBIAETCS (PEHOMEH «IBHKEHUS», KOTOPOE 03HAYAET
NepeMEIEHHIE B «ITOSBUBIIMXCS MPOCTPAHCTBE M BpeMeHU. [IpH MOsBIEHUN BTOPOTO TEJa «IIOSB-
JSIFOTCS» CKOPOCTh, YCKOPEHUE M Macca MEPBOTo Teja, U, COOTBETCTBEHHO, MHEPTHBIE XapaKTepH-
CTHKH BTOpOTO Tena. Uto jxe pu3nuecky N3MeHWIOCh B Hamled cucreme? Kakum ob6pa3zom BTOpoe
TEJIO MOBJIMAJIO Ha MEPBOE TEJIO M HA BCIO CUCTEMY C T€M, YTO MOSBUIIOCH JIBMKeHue? Emé no Hac
Max u DUHIITeH MPUIILIH K BEIBOLY, YTO MPUYMHA ABMKEHHS TEJ, a, 3HAYHUT,  MATCPHAILHOCTH,
HaXOJUTCs BHE Tell. 3HAYMT, BTOPOE TEJIO0 KaKUM-TO 00pa3oM M3MEHWIIO sHepreTndyeckoe ME-mone
OKOJIO IIEPBOTO TeJa, a IEPBOE TEJIO - OKOJIO BTOPOro, Oiarogaps ueMmy Tenna oopeny aTpudyThl Ma-
TepuanbHOCTU. UTO k€ U3MEHMIIOCH C MOSIBIIEHMEM BTOPOIO Tejla, KpOME MOSBICHUS YMO3PUTEIb-
HOM BTOPOM CHCTEMBI KOOPIUHAT?

M3MeHUIuCh SHEpreTHYeCcKUe XapakTepUCTUKN MaTepralibHO-3HepreTuueckoro ME-nosis, a UMeH-
HO: BTOPOE TEJI0, KaK U MePBOE, KOHJEHCUPYSI HEOOXOAUMYIO MaTE€PUIO-3HEPTHIO TSl CBOETO 00-
pa30BaHUs U «CYILECTBOBAHUMY U3 ME-TI0JI U3MEHSIOT SHEPreTHYECKUE XapaKTePUCTUKH ITOTO
MOJISt TAKUM 00pa3oM, YTO Ha PACCTOSIHUM R OT CBOETO IIEHTpa Ha SKBUIIOTEHIIHAIBHBIX ceprue-
CKHUX MTOBEPXHOCTAX 00a Tea MOHMKAOT (POHOBBIM SHEpreTHYecKUid MOTEHIIUAI MOJIs, paBHBIN
’=@y, HA BEJINUMHY

@o- (9o- Ap)=Ap=c"— (c’- Ap) = mu/4rR=Gm/R=v".

I7ie V — CKOPOCTb NIEPBOI0 TeJla, OTHOCUTEIEHO BTOPOr0, U HA000POT.

CrnenoBartenbHO, U TOTO, YTOOBI 3aCTABUTH NIEPBOE TEJIO MPUIUTH B MOCTYNATEIbHOE IBUKECHUE, Y
HAcC €CTh TOJBKO €JUHCTBEHHBIN CIIOCO0, - BO3AEHCTBOBATh HA HETO C MIOMOIIBIO BTOPOTO TeJa.
[Tpubnu3uM BTOpOE TEJIO HAa PacCTOSHUE R K IEpPBOMY Telly, M TAKUM 00pa3oM 3TO TEJIO MOHU3UT
HHEPreTHYECKUIN MOTEHIIMAI ITOJI1 Ha MECTE IIEPBOTO Tejla Ha yKa3aHHYIO BEJIMYUHY U, COOTBET-
CTBEHHO, IIEPBOE TEJI0 U3MEHUT YHEPreTUYECKHUM IOTEHLHUA 10JI1 Ha MECTE BTOPOIO TeJla.
[Tepexoast k peasbHOMY MUPY, HEOOXOAUMO CENaTh BHIBOJ, YTO HICTOUHUKOM, «T€HEPATOPOM) JII0-
0oro IBMKEHUS, HaTIpUMep Ha 3emuie, siBisieTcst COHIE U 3BE3/IbI; €CIIM UCUE3HYT 3BE3/bI, TO JBU-
’KeHue Ha 3eMiie He OyJ1eT BO3MOXKHBIM.

[TycTh MBI HAXOJMMCS Ha TIEPBOM TeJIe B CUCTEME KOOpauHaT K;, KoTopasi B 3TOM cirydae OyneT
I HAC IIOKOSIIIENCS.

Bo-niepBbIx, BpallieHHe TeJ OTHOCUTEIHHO OOIIEro IEHTPa Macc Mbl HUKAK BOCIIPHHATH HE CMO-
KEM.

Bo-BTOpBIX, IBMKEHUE TEJT HABCTPEUY JAPYT APYry B 3TOM Cllyyae Mbl OyJileM BOCIIPUHHMATh
TOJIbKO KaK JIBUKEHUE BTOPOT'O T€Jla HaBCTpeUuy HalleMy, U HA000pOT, HaXOIsCh HA BTOPOM Telle,
CUHTAsl YK€ €ro MOKOSIIUMCS, Mbl Oy/IeM BOCIIPHHUMATh 3TO JABMKECHHE TeJl HABCTpEUy JAPYT K ApY-
Iy KaK JBW)KEHHUE IIEPBOTO TeJIa HABCTPEYY BTOPOMY.

B-TpeTpux, pu BpaleHUu TeJI OTHOCUTEIBHO APYT Apyra BOKPYT OCH X, - X, COSAUHSIOEN
LEHTPBI TEJI, MBI, HAXOSICh HA TIEPBOM Telie, Oy1eM BOCIPUHUMATh BPAILLEHUE BTOPOIO Teja MpH
MOKOSILIIUMCS IIEPBOM TeJIe, 4, HAXOCh Ha BTOPOM T€Jl€, COOTBETCTBEHHO, BOCIIPUHUMAS €r0 II0KO-
AmyMces, OyieM HaOuIo1aTh BpallleHHe epBoro tena. Kak HaMm U3BECTHO U3 OMBITA, B IIEPBOM CIIy-
Yae, P BPAIIEHUH BTOPOTO TeJa U3-3a LEHTPOOEKHBIX CHJI OHO CIUTIOIIUTCS, BO BTOPOM CIIydae, -
HAo00POT, IpH BpallleHUH AepopMupyercs nepsoe teno. Takas acUMMeETpus, BUAUMO, TOSBISETCS
TOJIBKO B HAIlIUX I'0JIOBAX U «HE CBOMCTBEHHA CAaMUM sIBJIEHUSAM». Kak ke pa3peluTh 3Ty aCHMMET-
puro? Max roBOpUT, 4TO HaJ0 IOCMOTPETh Ha «HEOO AANEKUX 3BE311», U1 HAC OYTH HEMOABHIK-
HBIX, 1 OTHOCUTEJIBHO HUX, KAK HEMOJBUKHBIX U IMOKOSIIMXCS CUCTEM OTCUETA, OIIPENEIATH 3TO
BpaiueHue. Ho Benp 3BE311bI TOKE IBUTAIOTCS, OHU - TO MOSIBIISIFOTCS, TO UCYE3A0T; OHU HE MOTYT
CIIy’)KUTh a0COJIOTHOM CUCTEMOI OTCcuéTa.

Yro xe MokeT ObITh a0COIOTHBIM B HallleM MBICJIEHHOM dKcniepumenTte? Ecnu npumem abcomroT-
HOE TIPOCTPAHCTBO, Kak HBIOTOH, HITH MOKOSIIiCs «3(up», ¢ KOTOPHIMH CBSYKEM CUCTEMBI OT-
C4€Ta, TO MBI BBIJCIIUM 3TH CUCTEMBI OTCUYETA U3 psAfia IPYTMX U TEM CaMbIM HAPYIIUM IPHHLUI OT-
HOCUTEIBHOCTH, B KOTOPOM HE MOXET OBITh BBIICJICHHBIX CUCTEM OTCUETa. DUHINTEIH muca, 4To
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«...HE MOXKET OBIThH HpHCMHeMOﬁ TCOpHA, HC YUYHUThIBAOUIAA ITPUHIUIT OTHOCHUTCIBHOCTH, - IIPUH-

IIUI, KOTOPBII HE OMPOBEPraeTcsi HU OJHUM SKCIIEpUMEHTaIbHBIM (hakTom» [1, 1.1, ¢.145]

Hccnmenyst 3TOT MBICIIEHHBIN ONBIT, DWHIITEHH BCTAET HA TOUKY 3peHUSI Maxa: «...M0oe pacCyXJIeHHE O IBYX
HEOECHBIX TelaxX, BPALIAIOIIUXCS OHO BOKPYT APYroro. JIUIb 01HO U3 9THUX Tell CIEAYET pacCMaTpUBaTh Kak
BpallaroIeecs B CMBICIIE MEXaHUKH HbIOTOHA M TIOTOMY CIUTIOIIEHHOE JCHCTBHEM HIEHTPOOESKHBIX CHIL. DTO
YCTaHABIMBAIOT OOMTATEIH 3TUX TEI,...» «HBIOTOH OTBETHII OBI HA 3TOT BONIPOC, HA3BAB «PEATEHBIMY» a0COIIIOTHOE
IPOCTPAHCTBO, B KOTOPOM OJHO TEJIO BpaIlaeTcs, a Apyroe HeT. Sl npuaepkuBaoch MHEHHs: Maxa, KOTOpoe Ha S3bIKe
TEOPUH OTHOCUTEIBHOCTH (POPMYIIHPYETCs TaK: BCE Macchl BO BceeHHOI, BMecTe B3SIThIE, ONPECTSIOT TI0JIE gy, U B
CHCTEME OTCYETA, CBA3aHHOU C IIEPBBIM TEJIOM, ITO MOJIE APYTrO€, YEM B CHCTEME BTOPOrO TeNa, IOTOMY YTO JABHUKEHHS
BCSIKOM U3 MOPOXKJAIOIIUX N10JI€ g,y MACC, OIUCHIBAEMBIE B 3TUX JBYX CHUCTEMax, OyqyT cOBeplIeHHO pasHbiMU. Ha Moii
B3IJISA]I, HHEPIUS MPeCTaBIsAeT co00i (YCpeJHEHHOE) B3aUMOACHCTBIE MEX, Ty MaccaMi BceneHHOI B TOM ke CMBICIIE,
B KakoM Teopusi HploTOHA paccMaTpuBaeT IpaBUTALMOHHOE B3aUMOJEHCTBIE». «T0 00CTOATENLCTBO, UTO NCHCTBUE
BCEX OCTAIBHBIX (KPOME JBYX PacCMaTPHBAEMBIX ) TeJI BO BceaeHHO#H MOKHO MPHOMIKEHHO MPEICTaBUTD KakK
KBa3UIIOCTOSIHHOE TIOJIE gy, HENB3S MOJMEHATH YATBEPKICHUEM, UTO 3TH TeNa BO BceneHHOI He OKa3bIBAIOT BIMSHUSA
Ha J[Ba pacCMaTpPHBAEMBIX TeIa»

311ech BOZHUKAET HEOOXOAMMOCTb, COXpaHss (pyHIaMeHTaIbHbIN NPUHLIUI OTHOCUTEIBHOCTH,
HAWTH KaKyl0-TO «aOCOIIOTHYIO OTIOpY» IS TATbHEHIIIEro MpoI0JHKEHHUS HAIIeTO SKCIIEPUMEHTa
yxke «BMecTe» ¢ Anpu Ilyankape:

«Ecnu 661 He00 OBIIIO BCET/1a MOKPHITO TydaMH, €CIIA OBl MBI HE MIMEJTH HUKAKOTO Cpe/ICTBA Ha-
OJr01aTh CBETUIIA, MBI BCE-TAKU MOTIJIM OBl 3aKJIFOYMTh, YTO 3€MJIS BpAIlaeTCsl; Mbl y3HaJIU ObI 00
9TOM M0 €€ CKATHIO WM — €IIIE JydlIe — U3 OIbITa C MAITHUKOM DyKO.

OpHako uMeno Jiu Obl CMBICT TOBOPUTH B 3TOM Cilydae, yTo 3eMils Bpamaercs. Eciau HeT abcomroT-
HOTO TIPOCTPAHCTBA, TO KaK MOXKHO BpAIaThCsl, HE BPAIIAsCh M0 OTHOLICHUIO K YeMy-TH00, a ¢
JPyroi CTOPOHBI, KaK MOIJIM Obl MBI IPUHATH 3aKiItoueHre HploToHa 1 BepUTh B a0COIIOTHOE TPO-
CTPaHCTBO?»

«...TyCThI€ TY4YM CKPBIBAIOT CBETUJIA OT JIO/IEH, KOTOpBIE HE MOTYT HAOII01aTh UX U Jja’Ke HE 3HAIOT
00 ux cymectBoBanuu. Kak 3tu moau y3Harot, uro 3emis Bpaugaetcs? C ele Oonblieil yBepeHHO-
CTbIO, YEM HAIllU MPEKH, OHU OyIyT CMOTPETh Ha 3eMJII0, KOTOpasi HOCUT UX, KaK Ha HEMOBIK-

HYIO 1 HCHOKOJ’IC6I/IMYIO; UM OpUACTCA CIIUIIKOM OJOJITO KAATh MOABJIICHUA KOHCpHI/IKa»
[[Tyanxape A.I'maBsl u3 kaurn «Hayka u runoresa» M., 1904 (H. Poincare. Science and Hypothesis. Paris. 1902.) u3
«[TpuHumn otHOocuTenbHOCTH. COOPHHK PabOT MO CIIEIHUAIBEHON TEOPUU OTHOCUTENBHOCTH. M., ATomu3nar,1973, c. 25 »]

PasBuBas A. [lyankape, jonycTum, 4To Haila 3emiis 0OKazajgach OKYTaHHONH TYMaHOM, U MBI
xuBéM He Busg HU CoiHuia, HU JIyHbI, HE 3BE3]1, HE 110 Maxy — 0e3 «Heba nanékux 3BE3my. Beé
OCTaJbHOE - TAKOE ke, KaK Mbl HaboqaeM ceifuac. B xoze pa3BuTHS HAYKU U IPAKTHKY, JTFOTU ObI
BBISICHWJIM, YTO 3€MJII HE COBCEM KpyTJias, YTO MAITHUK DyKO HE OTKIIOHSETCS BMECTE C Bpallaro-
HIMMUCS BMeCTe ¢ 3eMJIEN OKpyKalolMMU MPeAMETaMH,

Bc€ 910 Kak-10 Ha70 0OBICHATH! MBICTB: OOBSICHUTH BCE ATO BpallleHUEM 3EMITH, - €CITH B MOXKET
KOMY-HUOY/Ib IPUNATH B TOJIOBY, TO OTHOCUTEIBHO YE€TO U3MEPSTH ATO BpaimieHue? Mx BcereHHas
OrpaHMYeHa HIKHEH TpaHule HeBUIUMOTro TyMaHa. becCMBbICIIEHHO YTO-TO OOBACHSAThH BpallleH! -
eM OeckoHeuHOM BceenenHoi BOKpyr 3eMiiH, IOTOMY YTO B IPUHIIMIIE HET CUCTEMBI OTCUYETA, OTHO-
CUTEIBHO KOTOPOM MOXKHO OBLIO OBI U3MEPSTH 3TO BpAICHHUE; 3TO OBLIO ObI a0COTIOTHRIM Bpallie-
HueMm. [lomycTrm, 4TO Ha 3TOH 3emiie ecTh emé 0lHa 0COOCHHOCTb, 3aAKTFOYAOIIASCS B TOM, YTO
MEXaHUYECKOEe JIBUKEHHE, B TOM YHUCIIE U BpallleHUE, OCYIECTBIISIETCS Ha TUIAHETe TAKUM 00pa3oM,
YTO BCE MAaTE€pUAJIbHBIC TEJA «JIBUTAIOTCSI» B MPOCTPAHCTBE «IIEPECKAKUBasH» C MECTa HA MECTO, TO
ucye3as, CTaHOBACh HEMATEPUAIIbHBIMU, TO MOSBISACH B IPYTOM MECTE IPOCTPAHCTBA , KAK HU B
4éM HH OBIBAJIO, IOMYCTUM, C IEPUOJUYHOCTBIO B OJTHY CEKYHAY. Buas 310, yuéHble 3TOil M1aHeTHl,
KOHEYHO, 33/1al0TCS BOIIPOCOM: IMOYEMY Tella EPEeMEeNatoTCsl MIMEHHO TaKUM 00pa3oM — € OJTHOTO
MeCTa Ha JPYroe, TO €CTh OHU XOTST OMPECIIUTh YeM OJTHO MECTO OTIHYAETCs OT APYyroro. OOmsic-
HUTH JIB)KEHUE TEJI T0J] IeUCTBUEM KaKUX-HUOYAb CUJI HE yAaéTcsl, IOTOMY YTO MaTepuaibHas
cuJia He MOKET JeMCTBOBATh, KOT/Ia TEJI0 HAa BPEMsI HCUE3aeT, CTAHOBSICh HeMaTepHualibHbIM. Hako-
Hell, YYEHBIE ONPEIEIISIIOT, YTO OHU UMEIOT AEJI0 C MAaTEPUAIBHO-IHEPTETUYECKHUM T10JIEM, OJTHO Me-
CTO KOTOPOT'O OTIUYAETCS OT JPYroro HEPreTUYECKUM MOTEHIIMAIOM U JBUKEHUE TEI HAXOAUT B
3TOM CIIydae MpOCToe 0OBIACHEHUE, a UMEHHO: OHU JIBWXKYTCA TYy/Ia, TJIe JHEPreTUYECKUN OTEHIU -
aJl MEHbIIIE, TO €CTh ABUKEHHUE OMPEIEISIETCS] Pa3HOCTHIO SHEPTETUYECKUX MOTEHIIUAIOB COOTBET-
CTBYIOIIMX «y4aCTKOB IIpOCTpaHCTBa». Hanmpumep, BoJa najgaeT BHU3 W3-3a HAIMYKS PA3HOCTU
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HHEPreTUUECKUX MOTEHINAJIOB, MapyCHBINH KOpadib IBUKETCS MO JaBIEHUEM BETPa B CTOPOHY
MEHBIIIETO JaBJIEHHMsI, TapOBOM JBUraTellb paboTaeT U3-3a pa3HOCTU TEMIEPATYp, JIEKTPOIBUTA-
TENb KPYTUTCA U3-3a PA3HOCTH ITOTEHIIUAJIOB. ..

AOGCOIOTHBIM SBIISIETCS TOJIBKO Martepus, - ABIKYILAsACS, TOPOKIAtoIasi IPOCTPAHCTBO U BpeMs,
OnMChIBaeMasi HaMM KaK M3MEHSIOLIEECs JHepreTndeckoe nosie! J[BUykeHue Matepuu, BKIro4as 1
«TEMHYIO MaTEepHUIO», IPOUCXOIUT B HAILLIEM MHUpE Kak ceprudeckuii cTok MaTepuu. Mbl IpUxoum
K BBIBOJY, UTO SHEPTUs KaK Mepa JIBUKEHUSI MaTEpUU TOXKE OTHOCUTENBHA: MBI MOXEM I'OBOPUTH
TOJIBKO O Pa3HOCTU OMHOCUMENbHbIX YHEPTEeTUUECKUX MTOTEHIINAIOB dJHEpreTndeckoro nosst. s
paspelieHus BhllleyKa3aHHOW aCUMMETPUH U TPOOIEMbI C MPUHIUIOM Maxa, MPUHIUI OTHOCH-
TEIbHOCTH HEOOXOAUMO PACHIUPUTE A0 NPUHYUNA OMHOCUMENbHOCIU IHEPSU.

CornacHo npuHLIKIy Maxa ¥ NPUHIUITY OTHOCUTEIBHOCTH BpAIllEHUE TEJla BOKPYT CBOEH OCH
OTHOCHUTEIHHO BCeneHHoM ¢ «yanéHHbIMU 3BE31aMU» U BpanleHue BeceneHHoW OTHOCUTENBHO M0-
KOSIIErocs Teja, ¢ KWHEMaTUYE€CKOW TOUKH 3pEHUS] PaBHO3HAYHbI, YKBUBAJICHTHBI, HO C DHEPIeTHU -
YECKOM TOUKH 3PEHHUS COBEPIIEHHO HEKOPPEKTHBI, TOTOMY YTO KOJIMYECTBA YIHEPIHU, HEOOXOJUMbIE
B [IEPBOM CJIy4ae JUIsl BpallleHHs Tejla U BO BTOPOM JUIsl BpalleHHUs: BeeneHHOM HeCOM3MEPHUMBI.
3HAYUT 3TOT OAMH U TOT XKe cly4yall T0JKeH ObITh OOBSICHEH IO IpyroMy, 0e3 MpHUBJIEYEHHS BCeil
Bcenennoll ¢ «ynain€HHbIMU 3BE€31aMM». ['OBOPUT JIM 3TO O TOM, YTO MPUHIUI OTHOCUTENBHOCTH HE
BepeH? Ckopee Bcero, 37ech MPOXOIUT CETOIHALIHAS TPaHHIIa IPUMEHUMOCTH MPUHIUIA OTHOCH -
TEJIbHOCTH, KaK OH ceifyac MOHUMAETCs TOJIBKO JJISi MaTepHUaIbHbIX HAOII01aeMBbIX T, KOTOpPhIE B
YHEPTETUYECKOM M3MEPEHHH COCTABIIAIOT Bcero Juiib ~6% (2=0,0596831) ot Bcelt snepruu Bee-
JIEHHOM, YTO JTUKTYET pacIIMpEHUE IPUHIUIA OTHOCUTEIBHOCTH /10 IPUHIUIIA OTHOCUTEIBHOCTH
SHEPIHH.

CMo>KeM I MBI TOTIa U3MEPUTH 8palyeHie HAILIETO Tela OTHOCUTEIIBHO 3TOTO «a0COIIOTHOT0»
HHEPreTUYECKOTO MOJIs, C MOMOLILI0 KOTOPOTO MBI OIUCHIBAEM JBHKEHHE a0COIIOTHON MaTtepun?
MpI MOrnu OBl 3TO ClIeNaTh U3Mepssl SJHEPreTHYECKUE XapaKTePUCTHKH 3TOTO TOJIs, TaKhe Kak
HaNpsHKEHHOCTh U Pa3HOCTh MoTeHuanoB. Hanpumep, Ha 3emiie Mbl IPEKpacHO U3MeEpsieM yCKope-
HUE CBOOOHOTO MaJIeHus g=ag - a,=GM/r’ — v*/r (Ha 5KBAaTOPE), KOTOPOE KAK pa3 U SABJIAECTCS B Ha-
1Iei SHepreTHYecKol napagurMe Hanps>KEHHOCTHIO SHEPTeTHUECKOTO MOJI @ Y TOBEPXHOCTH 3eM-
JIM, @ Pa3HOCTh YHEPrETHUECKUX NOTEHIUATIOB Ap=GM/r =v,”— 9T0 KBaJpaT NEePBOI KOCMHUYECKON
CKOpOCTH Ji1s 3eMuin. BolzienuB u3 3HaueHUs! YCKOPEHHsI CBOOOIHOTO MaI€HUs] COCTABJISIIOIIYIO OT
BpAIlEHHs] 3EMITH, TO €CTh [IEHTPOOEKHOE (LIEHTPOCTPEMUTENBLHOE) YCKOPEHHUE , PABHOE &, =V'/r (Ha
9KBATOPE IIEHTPOOEKHOE YCKOPEHHE, CBI3AHHOE C BPaIllEHUEM 3eMITH, olleHnBaeTcs a,=0,034 m/c?),
MBI CMOKEM ONPEEIINTh CKOPOCTh BPALIEHHsI 3€MIIM BOKPYT CBOEH OCH.

C sHepreTHyecKOil TOUKHU 3pEHHUsI, CIIPAILIBAETCs, OTKYAa OepETcs HHEPTrHs s ABHKEHUS MaTe-
pHAJIBHBIX KOCMHUYECKHX TEJl, HallpuMep, 3BE€37 U maHeT? He Mbl ke 1BUraeM KOCMUUYECKUE TeNla U
Yy HUX HET «PaKeTHBIX» aBurareneit! M3 Habmoaennii Mbl 3HaeM, Harpumep, uto JlyHa npu nBuke-
HUH 10 OpOHTE BOKPYT 3€MIIM TO YCKOpSAETCs, To 3aMeiisiercs. Emeé Apucrorens yuui, 4yTo
«HEO0O0 ...COACPKUT B cede MpUUUHY CBOETO ABMKeHus» [«O Hebey, c. 309], a He3acy)KeHHO 3a0bI-
TN aHruickuit punocod Jxopmx bepknu B cBoéM TpakTtare «O amxeHun» [«De motuy] Hanu-
Call: «...MPHUYMHA CYIIIECTBOBAHHUS TEJ SBJISETCS TaKKe MPUUYUHOMN UX JABMKEHUS U TIOKOS».

B Hamem ciyyae ¢ JBymsl TellaMu, IPUYUHOM CYIIECTBOBAHUS MaTEPUAIbHBIX TEN SBIISIETCS [TOCTO-
SIHHBIM CTOK (KOHJIEHCAIMs) MaTEPUH B BHJIE MAaTEPUANIbHBIX Tel. DTOT MPOILECC IHEPTETHUECKU
BhIpaXkaeTcs (popmyioi

E,=mh/t,=mT, (5)

H?c*T 4 Hc? c?

20e T=p,T=4 -4 =1,229085-10" kg m''s” [17 6
p c C o g [17] (6)

I[Tpoecc cTOKAa MaTepHU-3HEPTHU CO3MAET HA COOTBETCTBYIOMIMX SKBUIIOTEHIHAIBHBIX cepuue-
CKHX MOBEPXHOCTAX BOKPYT HAIIMX C()EPUUECKHUX TEN HAMPSKEHHOCTh-YCKOPEHHUE PABHYIO:
a=mh/t,S=mh/t,4xR’=Gmh/t,R’,

CyMMa 3HEPreTHYeCcKOro MOTOKa Yyepe3 MOBEPXHOCTh dS MPH HANPSHKEHHOCTH a paBHA:
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[aas-If aiva av-{{J 4G pav-Il] 4ncm

Cymmupys, 1s cpepuyeckoro Tejaa HaxoJIuM, 4TO SHEPTeTUYECKUI CTOK K LIEHTPY paBeH
a-S=4nGM,

OTKy/a TOCIIEI0BATEIbHO MOKHO HOIYYHTh

a-4nR’=4nGM,

a-R’=GM,

a-R=GM/R=Ag

a=GM/R>=Mh/1,47R’

G=h/t 47
3akonbl HpI0TOHA, COEqUHSS JMHAMHUKY MAKPOMHUPA ¢ KBAHTOBBIM MAaTEPUATbHO-3HEPIeTHIECKUM
T0JIEM, 3aIMIIYTCS CIEAYIOIMM 00pa3oM

F=ma=m-GM/R*=m-Mh/t,4nR*=m-Mt/4nR’=m-E,/4nR’

6. /IBu:kennme.

PaccMmoTpum noctynaTenbHOE ABMXKEHHE OJJHOTO TENa K IPYroMYy.

DHeprusi, Heo0X0ouMas ISl TIOCTYMATEeIbHOTO ABHUKEHUS OJTHOTO Tella K APYroMy IO IeUCTBHEM
CUJIBI TATOTEHUS F; paBHA

EG=FGR=GmMR/R2= m A(B

SIcHo, 4TO ecnu Mbl OECKOHEYHO YAaJIUM BTOPOE TEJIO OT MEPBOr0, TO CUJIA TATOTEHUs OyJIeT paBHa
HYJIIO U HUKAKO€ JBMKECHHE HEBO3MOXKHO. MOKEM JIM MbI YTO-HUOY/Ib CKa3aTh B OTCYTCTBUE TATO-
TEHHUs O TpaBUTAlMOHHOW Macce nepBoro Tena? Her. Huuero He MokeM cka3aTh U 00 MHEPTHOM
Macce. Hanugue BTOporo MaTepuajbHOTO Tella sBIIETCs yCiaoBUueM JABrkeHus. [Ipupona «cosgaém»
MaTepHaJIbHbIE TeJA IS CO3JaHus IBHKECHHs. 3HAYUT, BCSI UCTOPUS MEXAHUKH — 3TO MOUCK «BTO-
poro» Tena, YToObI C €ro MOMOIIbI0 KaKk MOXKHO 3(p(peKTHBHEE MPUBECTH B JABH)KEHHE MEPBOE TEIO:
pyKa Ui KaMH$, Majaromiasi ¢ BICOTHI BOJa JUIsl MEJIBHUYHOTO KoJieca, BETep ISl MapycoB Kopao-
JIs1, Iap Ui MApOBOW MAIMHBI, OSH3MH JJIS IBUraTeNsl, PAKETHOE TOIUTUBO JUIS PAKeThl, SJIEKTpHYe-
CKHUH TOK JIJISl AJIEKTPOJBUTATEIA.

((ﬂJ'I}I YCro ABMWXKYHIAsa pyKa JOJIKHA NPHUKACATHCA K KaMHIO? ...»

[«(Max Opacr. Mexanuka. Mcropuko-KpuTHdecKHi odepk €€ pa3BuTHs, «PerymspHas M XaoTHUecKas AWHAMHKay,
Mxerck, 2000» c.444]

Yro obuiee /i BceX ITUX ciydaeB JIBHkeHUs Marepun? I1o kakoil mpuunHe BO3HUKAET ABHXKEHHUE?
Jl1s oTBETa HA 3TU BOIIPOCHI IPOJOJIKUM HaIll SKCIIEPUMEHT.

PaccmoTpuM 1Ba HalMX Tena ¢ OAMHAKOBOM MAacCcoy 7, IBUKYILUXCSI OTHOCUTEIBHO JPYT Ipyra co
CKOPOCTBIO V, TOJIBKO HAC U MHTEPECYIOLIUN B 3TOM MHPE, C SJHEPreTUYECKOM TOUkH 3peHus. 1lycts
C TIEPBBIM TEJIOM C dHeprueit E; =mc’ cBsA3aHa MOKOSMIAsCA CHCTEMa KOOPAMHAT, TO TOTJa BTOPOE
TEJNO CO BTOPOM CHCTEMOM OTCUETAa IBHMIKETCS OTHOCHUTENBHO IIEPBOIO CO CKOPOCTBIO V U MMEET
SHEPIUI0 OTHOCHTEILHO MEepBOro teia E>=mc’+my’. A ecnu Mbl IPUMEM 3a TOKOSIIIEECS BTOPOE
TEJIO, TO YKe TIEPBOE TEJIO OTHOCHTENBHO HEro OyjieT UMeTh Hepruwo E,=mc’+myv’. Kak Takoe Bo3-
MOxHO? [IpuHIMI oTHOCHTENbHOCTH dHepruu? YTo MeHsercs B Tenax IPU CMEHE CHCTEMBI OT-
cuéra? PU3NYECKU B TeJaX HUYEro HE MEHSAETCSA. 3HAUuT, 3TOT CiIydail HEOOXOAMMO paccMaTpH-
BaTh KaK CHUCTEMY U3 JIBYX TeJl B MaTEPUAIbHO-IHEPIETUUECKOM I10JIE, B KOTOPON «KMHETUYECKas»
COCTABJISIOLIAS. DHEPTUU TEJI, ONPEIEIIAIONas ABUKEHUE, HE ITPUHAIJICKUT HU OJJHOMY Tely, a sB-
JSETCSl «IPUHAJIEKHOCTBIO» T0JIsSI, @ UMEHHO: ONPEAEIAETCS PAa3HOCTBIO DHEPreTUYECKUX MOTEH-
LUAJIOB @) — @2 =A@, ,=V’ MEXIy 00IaCTAMH TOJIA, TIE «HAXOAATCS» DTH TENA, KaK MaTEPUAbHBIE
«crymieHus» 3toro nois. Heo6xonumo crenath BBIBOJ, 4TO Tejla He 001aJatoT COOCTBEHHON CyIII-
HOCTBIO, OHM HEJIOKAJbHBI, UX JBHKECHUE ITOJHOCTBIO OIPENEIAETCS Pa3HOCTBIO YHEPIETHUYECKHUX
noreHuuanos Kocmoca. JIBukeHre BOZHUKAET IPU PA3HOCTH YHEPTETUYECKHUX TTOTEHIIUAIOB.
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PaccmoTpum nipyroii, 6osee NpUBBIYHBIN HAM CiIydail: HAXOJSICh HAa MEPBOM TeJe, Mbl BCE-TaKH
XOTHUM JBHHYTH €T0 B MOWCKAX JPYTHUX TEJ, ¥ C TOH IENbI0 MOCTPOUM paKETHBIN ABHTaTeNb H,
CKUTasi TOIIMBO-MAcCy MEPBOro Tena, MonpodyeM MpuiaTh NEpBOMY Tely YCKOpeHHe a. Y aactes
M HaM 3To cnenarb? Her, kak Obl MBI HE CTapaliiCh, B 3TOM CilIy4yae 00 YCKOPEHHM U JBUKEHHUU
MIEPBOTO TeJIa Mbl HUUETO CKa3aTh HE MOXEM. Y CKOPEHHE TaKkKe OTHOCUTENBHO, U 0€3 BTOPOro Teja
TOBOPUTH 00 YCKOPEHUH HEBO3MOXKHO. MOXeEM JIM Mbl UTO-HUOYIb CKa3aTh B OTCYTCTBHE yCKOpE-
HUs 00 HHEpTHOM Macce nepBoro Tena? Her.

CKOpOCTh OTHOCHUTEJIbHA, YCKOPEHHUE OTHOCHUTEIBHO, Macca OTHOCUTENbHA, SHEPTUsl TOXKE OTHOCHU-
TesIbHA. J[BH)KEeHUE MOpoKIaeTcsl He TelaMu, a MoJIeM, JBH)KEHHE MOXKET BOSHUKHYTh TOJIBKO B TOM
cilydae, KOrjia MEHSIOTCSl JHEPreTUYeCKUE XapaKTePUCTUKHU TTOJIS.

MooxeT JIn Hallle TeJlo U3MEHHUTh HepreTuyeckoe mose Bokpyr ceda? Her. XapaktepucTuku sHep-
TFEeTHUYECKOTO TOJISI MOXKET U3MEHHUTH TOJIBKO BTOpOE Tejo!

[Tpu ABMXKEHMHU C YCKOPEHHEM Macca yMEHbBIIAETCs, TPU TOPMOKEHUU — YBEITMUHUBACTCS.
JIBi>keHHe TOoJ IEHCTBHEM CHJI TATOTEHHS HUYEM HE OTIMYACTCS OT JBIKCHHS TOJ| NeHCTBHEM
JPYTUX CUIJI, - OTCI0J]a HEOOXOAUMO CJIeNaTh BHIBOJI, YTO CHJIBI TPABUTALMM U MHEPIIMU UMEIOT /11 -
HAKOBYIO CYIIHOCTb, HE 3aBUCAT OT MPUPObI Tea U PU3NUecKasi IpUpo/ia JTF000ro ABUKEHUS OJH -
HakoBa. [IpuunHa JBM)KEHUS Tela HaXOIUTCs BHE Tena. Jlo0oe NBHKEHHE MPOUCXOAMT 3a CUET
YMEHBIICHUS-YBETHYCHHUS MACCHI TEJI.

«...COBPEMEeHHAs meopus OMHOCUMENbHOCMU OCHOBAHA HA PA30eNeHUU QuU3UIecKol pealbHOCmu
Ha Mempu4eckoe noie (2pasumayuio), ¢ OOHOU CMOPOHDBL, U HA INIEKMPOMASHUMHOE NoJle U geuje-
cmeo-c Opyz0i. B delicmeumenvrocmu npocmpancmeo, 6eposimHo, 00IHCHO Oblmb eOUHbIM NO C60-
emMy xapakmepy, u CO8PEMEHHYI0 Meopuio ciedyem paccmampusams Uil KaK npeoevHulil Cy-
yauy [3, T.2,c.611]

[Iponomxkast Hall MBICTIEHHBIN 3KCIIEPUMEHT, OTMETUM, YTO JJISl TOTO, YTOOBI 3aCTaBUTh MIEPBOE
TEJIO MIPUHUTH B NMOCTYMATEIbHOE JIBUKEHHUE, Y HAC €CTh TOJIBKO €IMHCTBEHHBIN CrI0c00, - BO3/1EH -
CTBOBATh Ha HETO C MOMOIIBIO0 BTOporo Tena. [Ipubnusum BTOopoe Tesio Ha paccTosiHue R K IepBOMY
TeJy, U TAKUM 00pa30M 3TO TEJIO MOHU3HUT YHEPreTUUECKUi MOTEHIIMAI MOJIsl Ha MECTe IIEpBOTO
TeJla Ha BEJIMYUHY M, COOTBETCTBEHHO, IIEPBOE TEJI0 — Ha MECTE BTOPOI'O Teja.

C TOUKHM 3peHus PHEPreTUUECKOM TEOPUN MHEPLIUATIBHBIE CUCTEMBI OTCYETA — ITO CUCTEMBI OTCUE-
Ta C OJMHAKOBBIM, HE MEHSIOIIMMCS BO BPEMEHHU U MPOCTPAHCTBE, SHEPTETUUECKUM MOTEHIINATIOM,
WIN TOYHEE, C Pa3HOCTHIO SHEPreTUYECKUX MOTEHIMAIOB MEX1Y SHEPreTUYECKUM MOTEHIAIOM
Kocmoca u sHepreTnyecKkuM NOTEHIIMAIOM CUCTEMBI OTCYETa, TO €CTh

Ap= @o-¢,

B HaieM Mupe go=c’, a ¢;=c’ - V’, TOrJla MOKHO 3aIiCaTh

Ap= c’- (¢’—V*) =V, u, cooTBeTcTBEHHO, (pakrop Jlopenna (npeobpazosanus Jlo-
PEHIIa) TPH MEPEXOIE U3 MOKOAMIENCA CUCTEMBI OTCYETA K IPOM3BOJILHOMN JAPYTOid, MPUHUMAET
«QHEPreTUYECKUID BUA:

v = - V/EP=1-V /= (po—A@)l oy

SIcHO, YTO HE UMEET CMBICIIa TOBOPUTH 00 a0COIIOTHOM 3HAUYEHUH SHEPreTUUECKOro MOTeHIMAa
KocMmoca, ecTb CMBICI TOBOPUTH TOJIBKO O PA3HUIIE YHEPTETUYECKHUX MTOTEHIIUAIOB MEXKTy Pa3Iny-
HbIMU oOnacTsMu nosst Kocmoca, HanpuMep, MaKCUMaiIbHO BO3MOXKHASL Pa3HULIA SHEPTETUYECKUX
HOTEHI[MAIOB BECOMOI, BUANMOW GaprOHHOW MaTEpUH paBHa .

[TpUHIUIT OTHOCUTENBHOCTH, SIBJIAIONIMICA (QyHIaMEHTAIbHBIM 3aKOHOM IMPUPOABI ¥ IPUHIIUOM
CUMMETPUH, MPUBEIIINNA DUHIITEHA K TeOMETPU3allMU IPOCTPAHCTBA-BPEMEHH, TP 0000IIIEHIN
Ha CUCTEMBI OTCYETA C PA3JIMYHBIMU YHEPIreTUYECKUMHU XapaKTEPUCTUKAMMU IIPU ITOCTOSTHCTBE HEP-
FeTUYECKOT0 NOTEHINAIIA, TPUBOAMT, IIPU OTCYTCTBUHA MEXAHWYECKOTO JIBUKCHHSI MATEPUN U SKBU-
BAJICHTHOCTH BCEX BUJOB DHEPIUH, K UJEE DHEPreTU3ALUN «IIPOCTPAHCTBA-BPEMEHN», TO €CTh OIU-
CaHUs JBWKECHHS MATEPUN KaK JBUKEHUS SHEPTHH.
3aznaBas CUCTEMY KOOpJMHAT, IPUBSI3aHHYIO K MaTEpUAIbHOMY TEIY, HAXOASIEMYCSI B COCTOSIHUN
MTOKOSI WJIM UMEIOLIEMY OIPEICIEHHYIO CKOPOCTB V, - a TOJIBKO TaK MBI MOKEM €€ U 33]1aTh, MbI B
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TOKE BPEMS OJTHO3HAYHO «IPUBS3BIBAEMCS» K SHEPTETHUECKOMY TOJTI0, UMEIOIIEMY Pa3HOCTh I10-
TEHIINAJIOB, PABHYIO KBaJIPaTy CKOPOCTH TOTO Tena vV'=Ap=GM/r. ®akTHYeCKH, HAIIE TEO U
HHEPreTHUYECKOE MOJIe — ATO OJHO M TOXKE, OHH UMEIOT OJIHY H Ty K€ CYIIHOCTh. PazBuBas . MuH-
KOBCKOT'O, MBI JIOJDKHBI 3asIBUTh, UTO « OmHbiHe [MaTepus cama 1o cede], npocmpancmeo camo no
cebe u 8pems camo no cebe OONAHCHbL 0OPAMUMbCS 8 QUKYUU U TUULL HEKOMOPBILL 8UO COCOUHEHUS
[Bcex weThIp€x B enunbIil KocMoc] donorcen ewge coxpanumes camocmoamenvrocmovy [21, c.181]
CucteMbl 0TCU€Ta U, COOTBETCTBEHHO, KOOPJIMHATHI TEJ B TPOCTPAHCTBE-BPEMEHH JIOJIKHBI OBITh
JIOTIOJTHEHBI SHEPTeTHICCKON XapaKTePUCTHKOW MAaTEPHH-TTIONST — PA3HOCTHIO SHEPTETHYSCKHUX T10-
TennuanoB Ap=GM/r=V’), nanpumep: (x, y, z, t, Ap)

[Tocre BBIBOJIa O PABHOIIEHHOCTH TIOJISI TATOTSHUS M PABHOYCKOPEHHOTO JABM)KCHHUS, HEOOXOIH -
MO CJieIaTh BBIBOJ] 00 OJIMHAKOBOM (PM3HUUECKOW MPUPOJIC TBUKCHUS MO/ ICHCTBUEM IPaBUTAIIM-
OHHOTO TIOJISl ¥ PABHOYCKOPEHHOTO JABW)KCHHUS TeJ, Jajiee — JIF000TO MEXaHUIECKOTO JBHKCHHUS, U
B KOHIIE KOHIIOB, JTFOOOTO JIBUKCHUSI MaTepPHH. 3HAsI M3 OIBITA, YTO CKOPOCTh JIBUKCHUS 3EMITH IO
op6ute Bokpyr CoJIHIIa paBHA KOPHIO KBAaJIPATHOMY M3 TPAaBUTAINMOHHOTO ITOTCHIIHAA, CO3/IaBac-
moro ConHIleM Ha opOuTe 3eMiiH, 4TO HaOII0JaeTcs sl BCeX KOCMHUYECKUX Tell, HEOOXOAUMO Clie-
JIaTh BBIBOJI, YTO CKOPOCTH JIFOOOTO JIBUTAIOMIETOCS Tejla paBHA KOPHIO KBAJAPATHOMY U3 DHEPIO-
IPaBUTAIIMOHHOTO MOTEHIMAIIA, CO3/1aBaEMOT0 B «IIPOCTPAHCTBE» HA MECTE MaTEPHAILHOTO Tela,
dusnyeckas MpupoJia KOTOPOro HE BIHSET HA MPOIECC IBIKEHUS.

N3 nucema DiiHiTeiina Maxy: «/lns Mens sBistetcst abCyp/IoM IIPUIHCHIBATD «IIPOCTPAHCTBY» (QHU3NIECKHE
cBoiicTBa. COBOKYITHOCTh Macc IMOpoXkaaeT Hekotopoe G, - moje (TpaBUTALMOHHOE TI0JIE), KOTOPOE, B CBOIO OYEPE/Ib,
YIIPaBISIET TEUEHHEM BCEX MPOLIECCOB, BKIIIOYAsl PACIIPOCTPAHEHNE CBETOBBIX JIydel M MOBeIeHUE MaciTaboB U 4acoB.
CoOBITHS OTHOCSITCS ITPEXKJIE BCETO K YETHIPEM COBEPLIEHHO MPOM3BOJIBHBIM ITPOCTPAHCTBEHHO-BPEMEHHBIM MIEpEMEH-
HBIM. DTH NIepeMEHHBIE 3aTEM IIPU YCIIOBUH BBINOJHEHUS 3aKOHOB COXPaHEHHS DHEPIHU M UMITYJIbCA IOJDKHBI OBITH
CIeMaTN3UPOBAHBI TAKMM 00pa30M, YTOOBI TOJIBKO (M BCE) JIMHEHHBIE TPpeoOpa30BaHus IEPEBOANIHN OHY JOMYCTH-
MYIO CUCTEMY OTcyeTa B Apyryro. Cucrema oTcyera, Tak CKazaTh, IPUCIIOCA0IUBACTCA K CYIIECTBYIOLIEMY MHPY C I10-
MOIIIBIO 3aKOHA COXPAHEHHS SHEPTHU M yTPAuMBacT TEM CaMbIM CBOIO TYMaHHYIO allPHOPHYIO [M3HAYAIBHYIO| CyIII-
HOCTBY [H3 6, c.410]

B HameM cHMMETPUYHOM MUPE, €CIIU «COBOKYITHOCTh MaceC MOPOXKAAET HEKOTOpoe Gy, — MOJIe», TO
¥ HEKOTOpoe MatepuaibHoe noine (Matter field) , BuIMMO, MOXKET MOPOKAATH COBOKYITHOCTh OapH-
OHHBIX Macc, ¥ 3TOT MPOLECC IBMKEHUS MaTepuH, MPOUCXOAAIIUI B IPUPOJIE, KOTOPBII B caMOM
o011eM BHUIe MbI MOYKEM OTHCHIBAThH KaK JIBUKEHHE SHEPTeTHIECKOro E, - OIS, Ha Hall B3TJISI,
SBJIIETCS OCHOBHBIM U OTIpEAENAIONUM. J[BIKeHe MaTepiH, OIMCbIBAEMOE HAMU SHEPTeTHUECKH,
yIIpaBIsieT TEUEHUEM BCEX MPOIIECCOB Kak 00pa3oBaHUsI MPOCTPAHCTBA M TEYCHUS BpEMEHH, TaK U
co3HaHus. [Ipy 3TOM nporecce ¢ TOMOIIBIO 3aKOHA COXPAHEHUS SHEPTUH CO3/IaETCA U KUBET CyIlle-
CTBYIOLIIUN MUP.

['paBUTAIIMIOHHOE U MEXAaHUUYECKOE JIBHKEHUSI MaTepUANIbHBIX TEJ MO IeHCTBUEM COOTBETCTBYIO-
HIUX CHJI 00BSACHSETCS (PU3NIECKON HAYKOW pa3iINuHbIM 00pa3oM, HO, BUAMMO, TaKask aCCUMETPHSI
HE CBOMCTBEHHA caMmoi mpupoje. Ha Hamr B3ruisi, ené 00IbIIyI0 «IBPUCTHIECKYIO» IIEHHOCTh
UMEET HapsAy C SKBHUBAJIEHTHOCTBIO TSDKEIONW M MHEPTHOU Macc, Jiexaluei B ocHoBe OTO, snepre-
TUYECKasi SKBUBAJICHTHOCTh TPABUTAIIMOHHON U BCEX APYTHX BHUJIOB SHEPTHH.

W3 matemaTtrueckux abupuatoB OTO, Ha Hall B3TJI51, MOKHO BBIUTH TOJBKO €€ JaIbHEUIIINM,
HACKOJIbKO BO3MOKHO B COBPEMEHHBIX YCIOBUSX, UIEHHBIM 0000IIEHNEM U paCIIMPEHUEM, TO €CTh
MIPUHIIUT YKBUBAJIEHTHOCTH TSDKENOM M MHEPTHOM Macc 0000IIUTH 10 MPUHITUIA SKBUBATCHTHOCTH
IPaBUTALMOHHON M MEXaHUYECKON SHEPTHH, U, COOTBETCTBEHHO, SKBUBAJIEHTHOCTH BCEX BUJIOB
sHepruu. Torjga NpUHIMI YKBUBAJICHTHOCTU MacC MPEBPAIIAECTCS B YACTHBIN CIy4yal MPUHIUIA K-
BHUBAJICHTHOCTH SHEPTUU.

6. BuiBOabI.

[TpuHIIUIT OTHOCUTENLHOCTH SIBIISIETCS (yHIAMEHTAILHBIM 3aKOHOM HaIllel MIPUPOJIBI IOTOMY, UYTO
B HaIlleM MUPE HET ¥ HE MOXET OBITh a0COJIOTHBIX 3HAYEHUH YHEPTUU MATEPUH, 2 UMEET 3HAUCHUE
TOJIBKO Pa3HOCTb OTHOCUTENIbHBIX YHEPTreTUUECKUX MOTEHIIMAJIOB MaTepUU. DHEPIrus Kak Mepa JIBU-
KEHUSI MaTePUH TOXKE OTHOCUTEITHFHA: MBI MOKEM TOBOPUTDH TOJIBKO O PA3HOCTH OMHOCUMENbHBIX
HSHEPreTUYECKUX MOTEHIIMAIOB SHEPreTUUECKOro nojsi. B pe3ynbraTe ABMKEHUST MAaTEPUH OT
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OoutblIel Pa3HOCTH YHEPTOMOTEHIIMAIOB K MEHbIIIEH U BO3HUKAET HAlll MUP: IPOCTPAHCTBO, BPEM,
MaTepusi U CO3HAHUE.

[TpuxoauM K BBIBOJY, UTO MpUHIMI Maxa, Kor/ia MHEpTHbIE CBOICTBA Tel B EPBOHAYAILHOM (op-
MYJUPOBKE ONpEeNsIIOTCs Bceil Matepueil BeenenHoii, MOKHO BCTPOUTD B (PU3HMUECKYIO TEOPHUIO
TaKuM 00pa3oM, YTO MHEPTHBIE CBOWCTBA KaXKIOTr0 (PU3UUECKOro Tesa OyayT ONpeAeasThes IBIKE-
HUEM MaTepHuH (B TOM YUCIIE U «TEMHOM MaTepum»), OMUCHIBAEMYIO KaK JIBUYKEHHE MaTepHaIbHO-

HSHEPreTUYECKOro IMOJIsl, 3 ICTOYHUKOM MHEPIIUH SIBISETCS HANPSKEHHOCTh-YCKOPEHUE @ 3TOrO
IIOJIS, TO €CTh:

”a-dSz Ijjdiva dv= J._U47rper dV=,”_[47rpe h/t, dV = ”_[47[6’ pdV=JIJ47rGM,

JBr>KeHME MaTepUAIbHBIX TEJ BO3HUKAET MPU PA3HOCTH IHEPTETHUUYECKUX IMOTECHLMAIOB MaTEPH -
aJbHO-DHEPIeTHYECKOro MoJis. [[BHyKEHHE MOPOKIAETCS HE TEIaMM, a II0JEM, JBH)KECHHE MOKET
BO3HUKHYTbH TOJIbKO B TOM CIIy4ae, KOI/la MEHSAIOTCSA SJHEPIreTUUECKUE XapaKTEPUCTUKU TIOJISL.

Bce 3ak0HBI Hanero Myupa, TO €CTh 3aKOHBI ABMKEHUS MATEPUH, CYTh 3aKOHBI COXPAHEHHUs SHEPIUU
BO BPEMEHU.

CrpammBaercs, 4eM Halll MUp, Ha HAaCTOALIEeH 3emMiie, OTIMYaeTcs OT TOr0 MHUpa Ha Halleil Booo-
pakaeMoM THIIOTETUYECKOH IIaHeTe, «CKOHCTPYUPOBAHHOI» B X0/€ 3kcniepuMmenTa? Octaéres
ClIeIaTh «MEPLAHUE» TeN C HEPUOANYHOCTBIO 10 s = £, u pasorHaTs Tyman! Mbl YBHIMM MOPA3H-
TENbHYIO KapTUHY 3BE3AHOTO HeOa Haj royoBoil! U ckopo moiiMéM, 4To 3BE3IBI HE TOIBKO TS Kpa-
COTBI U TyIIH, - OHU MOPOAMIIN HaCc U 00pa3yroT SHEPTETUUECKOE T10JIE€ C Pa3HOCTHIO SHEPrO-IrPaBU-
TAlMOHHBIX [TOTEHLUAJIOB ¢°, B KOTOPOM MbI JKUBEM U 6€3 KOTOPOIro He ObLIO ObI JABKEHHS.

To, 4TO MBI OMHICAJIN BBIIIE U TOMBITATHCH OOBICHUTH, — HE HaIII JIX 3TO MUp?!
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