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BBeaeHue

B paboTte nan riy0okuii TCOpETUIECKH aHATN3 PadOThI CIICUATBHON
TEOPUM OTHOCUTEITHLHOCTH A.DWHINTENHA . B Hell 1eTanbHO UCCIIE0BAHO
bu3HUecKoe TUMOTETUYECKOE TIOCTYIMPOBAHUE OCHOB TEOPUH U €€
npuemsimMocTH. Ha 6a3e 3Tux mocTynupoBaHuii Obla co3/aHa Teopus,
MAaTUMTUYECKHU MOCTPOCHHAS C LETbIO CO3/1aHUsl YHUBEPCATBHON MOJIEIN
TPaHCJSIUUA O0BEKTOB MEXKY (DM3UYECKUMHU UHEPIUATLHBIMU CUCTEMAMH,
HE TOJIbKO KJIACCHUYECKON MEXaHUKHU, HO U 00BEKTOB
ANEKTPOIMHAMUYECKUX U KBAHTOBOW MEXaHUKH , TAKHX KaK
AJIEKTPOMAarHUTHas BOJHA .

Ho x coanenuto, 31a 3a1a4a Oblja penieHa HEKOPPEKTHO.
Cn0KHOCTb MPOOJIEMBI, KaK C TOUKH 3pEHUS TEOPETHIECKOTO M3JI0KEHHUS,
TaK ¥ C TOYKH 3pEHUS HEBO3MOKHOCTH IPOBEPUTH €€ BBIBOIbI
HKCIIEPUMEHTAIILHO, HE MO3BOJIsJIa B TEUCHHE BeKa OOpaTuTh BHUMaHHUE Ha
CYILIECTBEHHbIE OIMOOYHBIE MPECTABICHUS TPOU3BEICHHBIE B ATOU
paboTte. B pesynbTare yero, OHM pacpOCTPAHWIUCh B IIMPOKYIO 00J1acTh
Hay4HBIX UCCJIET0BAHUN COBPEMEHHOMN HAYKHU.

B cTarbe KOMEHTHPYIOTCS 3TH OIMOKHU U PUBOISITCA
JI0Ka3aTeNbCTBA CIPABENJIMBOCTH U JIOTUYHOCTH BBIBOJIOB 3TOTO
KOMEHTApHS.
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PeanbHas (l)l/I3I/lK0 - MaTeéMaTHU4eCKad IIOCTAHOBKA cneunam;noﬁ
TECOPHUH OTHOCUTE/IBHOCTH

KpaTkoe 0603peHne Pa3BUTHUA TECOPHUHU OTHOCUTE/IBHOCTHU

B nauane 19 Beka nosiBuiach He0OOXOIUMOCTh MIEPECMOTPETH
1,2
TEOPHUIO OTHOCUTEIILHOCTH ['anuiies ", KoTopas He yIOBJIETBOPSLIIA,
BO3HHUKIIIMM HOBBIM NOHSTHAM JIEKTPO AUHAMHUKH - JIEKTPOMArHUTHAS
BOJIHA.

DJIEKTpOMarHuTHas BOJIHA, PacIPOCTPAHSIOLIASACS B MPOCTPAHCTBE
CO CKOPOCTBIO CBETA. DJIEKTPOMAarHuTHAsl BOJIHA HE MPEACTABIIsIA U3 ce0s
dbusnueckuii TBEpbIA 00BEKT ¢ Maccoil. OHa 1o MpUYKHE OOJIBIION
CKOPOCTH, IIEPUOTUIHOCTHU U PACTIONIOKEHUS B CPEIE PaCIPOCTPAHEHUS,
KOTOpPOE B TO BPEMsI, IPEICTABISIO COOOM HEBUKUMBIN YHUBEPCATbHBIN
3¢up, HE NOTUUHSIACH 3aKOHAM TEOPUH OTHOCUTENbHOCTH ["ammmes.

Mopesanb (pu3nyecKux ONUCAHNH SABJICHUH PUPOIbI M MX CBA3b C
HHEPUHAILHBIMHM CHCTEMaMHU
HamomuuM HEKOTOpHBIE rIaBHbIE (DHU3UYECKUE TPUHIIMITBI (PU3UKY .

Jls oncanus peaibHBIX MPOIIECCOB B MPHUPOJIE HEOOXOANMO
BBIOpaTh Ty WM MHYIO cHCTeMY oTcuéra . [lox cuctemoii otcuéra,
MOHMMAIOT CHCTEMY KOOPJIMHAT , CIIY>KALLYIO JJIs1 YKa3aHUSI MTOJI0KEHUS
00bEKTa B MPOCTPAHCTBE, BMECTE CO CBA3aHHBIMU C ATOM CUCTEMOM
yacamH, CITy>KallluMu JJ1sl yKa3aHusi BpeMeHu. B gu3rike BhIOpaiu cucTeMbl
OTCY&Ta B KOTOPHIX 3aKOHBI TIPUPOIBI BBITIIAACIN OBl HAMOOJIEE MPOCTO.

[Ipocreiimii BUJ IBUKEHUS, 3TO CBOOOAHOE ABUKEHHE, TO €CTh
JBUKEHUE, KOTOPOE HE MOJIBEPTAETCS BHEIIIHEMY BO3AEHCTBUIO. [I0 3TOMY
B (pu3mke Obla BeIOpaHa cucteMa oTcuéra, B KOTOPOil CBOOOIHOE
JBUKEHUE MPOUCXOIUT C MOCTOSTHHOM 0 BEJIMUMHE CKOPOCTHIO, TIPHU
OTCYTCTBUHU BHEIIHETO BO3ICHCTBUS HA JBH)KEHUE. TaKhe CUCTEMBI
OTCUETa Ha3bIBAIOTCSA MHEPIUALHBIMHU, a YTBEPIKIACHUE 00 X
CYILIECTBOBAHUU COCTABJISIET COJIEPKAHKNE 3aKOHA MHEPIIMOHHOCTH.

CBolCTBa MHEPIIMATILHOCTH, ATO YTBEPKIAECHUE 00 OTHOPOJHOCTH U
WU30TPOMHOCTH MPOCTPAHCTBA M OJTHOPOTHOCTH BPEMEHH B TAKOH CHICTEME
otcuéra. OqHOPOTHOCTH MPOCTPAHCTBA M BPEMEHH O3HAY LT,
AKBUBAJICHTHOCTH BCEX JBIKCHUH B MPOCTPAHCTBE BO BCE MOMEHTBI
BPEMEHH , @ M30TPOTIHUS MPOCTPAHCTBA — SKBUBATICHTHOCTH Pa3IMUHBIX
HarpaiieHU B HEM. Hen3sMeHHOCTh XapakTepa CBOOOTHOTO JBUKEHUS, B



JH000M HaIpaBJICHUH MPOCTPAHCTBA, SBJISICTCS OUEBUIHBIM CJICICTBUEM
ATUX CBOUCTB.

OnHako, pa3aMuHble HHEPUUAIBHBIE CUCTEMBI OTCUETA
HKBUBAJIEHTHBI HE TOJILKO IO OTHOILIEHUIO K CBOKWCTBaM CBOOOTHOIO
nBvkeHHs. HaydHas skcrnepuMeHTallbHas TPAKTUKA IMOKa3ala , YTo
CIIPABEJIMB IPUHLMUIT OTHOCUTENBLHOCTH. COrIacHO 3TOMY MPUHLMITY, BCE
3aKOHBI IPUPO/IbI OTMHAKOBBI BO BCEX MHEPIUAIBHBIX CUCTEMAX OTCUETA.
To ecTb, ypaBHEHUs BbIpaXKaroIye 3aKOHbI IPUPO/Ibl, THBAPUAHTHBEI 110
OTHOILIEHUIO K IPeoOpa3oBaHKI0 KOOPAMHAT U BPEMEHU OT OJTHOM
VMHEPLUUAIBHON CUCTEMBI K IPYTrOM. DTO 3HAYUT, UTO YPABHEHHSI 3aKOHOB
IIPUPOJIbI, BBIPAKECHHBIC YEPE3 KOOPAMNHATBI U BPEMsI, B PA3JIMYHBIX
VMHEPUHUAIbHBIX CHCTEMAX OTCYETA, UMEIOT OJIMH U TOT K€ BHI.

Hapsiny ¢ npyuHIMOOM OTHOCUTENTLHOCTH, B CAMOM OCHOBE
MPEACTABICHUN KJIACCUISCKON HAYKH JICKHT TP EIOJIOKEHHE 00
a0COJIFOTHOCTH BPEMEHHU — OJTUHAKOBOCTHU X0JIa BPEMEHH BO BCEX
MHEPLHAIbHBIX CUCTEMAX OTCUETA.

Bce ¢u3uaeckue mporiecchl BO BCEIIEHHOM, TPOXOAAT 0€3 M3MEHEHUS
B (pM3MYIECKUX WHEPIIHATbHBIX cuctemax". PuzHUECKHE WHEpLHAIbHBIC
CHUCTEMbI IOHUMAIKNCh, KAK CUCTEMBI JIBUKYIIMECS OJHA OTHOCUTEIIHHO
JIPYroi IMHEWHO U PAaBHOMEPHO, OTHOCUTENILHO OHOM BBIOPAHHOM OCH
TPEXMEPHOTO TPOCTPAHCTBA. DTO OBLIO YCTAHOBIICHO AKCITHPEMEHTAIBHO.

B noBCcHIHEBHOM XM3HHU, IOCTATOYHO ITPOBECTU MPOCTOU OIIBIT
YPOHUTH Ha MOJI TBEPIbIN 0OBEKT, B ABUXKYILIEMCS] PABHOMEPHO U
NPSIMOJIMHEMHO TOe3/1e, U YOSIUTHCS, YTO TPACKTOPHSI TaJICHHUS 3TOTO
00BEKTa HE U3MEHACTCA M OyJIET Takas JK€ KaK M B IOE3]I€ €CJIM €T0
OCTAHOBHTb.

Yto Obl MOATBEPUTH STOT HIKCTIEPUMEHT MaTeMaTu4eCKUM
OMHCAHUEM, HEOOXOAMMO TMOKAa3aTh, YTO JBMKYILASICS CUCTEMA U CUCTEMA
HIOKOS SIBJISIFOTCSI I30MOpP(DHBIE MPOCTpaHCTBA. To ecTh BCe 3aKOHBI
(du3nueckue, OJJHOM CUCTEMBI, CUCTEMBI IBUXKEHHUSI T CUCTEMBI TTOKOS,
MOYHO NEPEBECTU MATEMATUYECKON MOJENBIO B IPYTYIO CUCTEMY U
HAa00OPOT, U NP 3TOM PU3UKO - MaTeMaTuiyeckue GopmMysbl He
U3MEHSITCA

K cuacTbio, 3T0 OBIJIO HE TPYHO CENaTh, MOCKOJBKY BCA (DPHU3UKa
MOoCTpoeHa Ha 0a3e OCHOBHBIX (DyHIAMEHTAJTbHBIX BEIMYUHAX, TAKMX KaK
BpEMsi, paCCTOSTHUE, Macca JIJIsl KJIaCCUYECKOM MEXaHUKH U J00aBUM Cro/1a
EHEPTUIO B CIIy4ae dJEKTPOAUHAMHUKA U KBAHTOBOM MeXaHHUKU. Bce
OCTaJIbHBIC (DU3UUECKHUE BETUIMHBI, SIBJSIIOTCS IPOU3BOAHBIMU OT 3TU



(dyHIaMEeHTaIbHBIX BEIMYUH, KaK U ¢puzndeckue enuHuubl B cucteme CU u
JIPYTUX CUCTEMAX (PU3NUECKUX €IHHHII.

[To aTOMYy, Haiisl TMHEHHBIC YPaBHEHHS TpaHC(HOPMAILIUHA OJTHOTO
MPOCTPAHCTBA B JIpyroe, st (GyHIaMEHTATIbHBIX BETUYUH BPEMS U
KOOPAUHAT PACCTOSIHUSA , MOYKHO OBIJIO MOCTPOUTH TEOPUIO
OTHOCHUTEIILHOCTH I TBEPABIX TeJ KIAaCCUYECKON MEXaHUKE, YTO ObLIO0
cunenano ["amuneeM.

[Ipu mpeoOpazoBaHuU BPEMEHHU U PACCTOSHUS U3 M30MOP(PHOTO
OJTHOTO TPOCTPAHCTBA B APYTO€ BCE OCTAIbHBIC (PH3MUSCKUE BEITMUHHBI,
3aBUCSIIME OT 3TUX (PyHTaMCHTAIBHBIX BEIIMIHH, ITPE0Opa30BaATUCH
aBTOMATUYECKH, TTOCKOJIbKY 3aKOHBI MEXaHUKH, JIEKTPOJUHAMUKH,
OTITUKH H.T.J., OTUCAHHbIE MAaTEMATUYECKH, HE MEHSTUCH.

Ho kxak MBI yke TOBOPWIIM, 3TOTO OBIJIO HE IOCTATOYHO, YTO OBI
OTIMICaTh MOBEICHUE MIEKTPOMArHUTHOW BOJIHBI B TPEXMEPHOM
npocTpaHcTBe. TYT BO3HUKAIO MHOTO TPOOJIeM, TIOCKOJIBKY JIyd CBETa ,
AIIEKTPOMArHUTHAs BOJIHA HE IMOIYHHSIIACH 3aKOHY KJIaCCUIECKOU (pr3nke
U TIpEACTABIISUT U3 ce0sl (pM3MIECKuil 00bEKT O€3 MacChl, CO CTPAHHBIM
MOBEJICHUEM B ITPOCTPAHCTBE , OTIMYAFOIIMMUCS OT 3aKOHOB KJIACCHUECKOU
(bU3UKH.

B cBoéM rennanbHOM Tpyae, AnoepT DUHIITENH eI 3Ty 3a1a4y
B CIEUAIBHON TEOPUHA OTHOCUTEIBLHOCTH U NIO3BOJIWII IPOHUKHYTH B
rTyOWHY YeJI0BEUYECKOro MO3HAHMS, CO CBOMMH YCIIEXaMH U HEI0CTaTKaMHu.
Pabora nana ynnaMeHTalIbHBINA CKauOK B Pa3BUTHH, KaK B (UI0cOPCKOM
BO3PEHUU Ha MPUPONY, TaK U B PU3NUECKOM MOHUMAHUU OKPYKaIOLLEH HAC
IIPUPOJIBI.

HcTopus nocTpoeHus cienuajibHON TEOPUH OTHOCUTEIbHOCTH

IToaTOM, MBI BEpHEMCS K UCTOPUU MOCTPOEHHUS CIIELUAIIBHON TEOPUHN
OTHOCUTEJILHOCTH DUHIITEIHA U pa30epEM B JIeTANIAX €€ HEAOCTAaTKU U
HOBILIECTBA.

Hayném aHaimi3 ¢ caMbIX IPUMUTHUBHBIX BEILIEH, KOTOPBIE IABHO
MPUMEHSITUCh B IPAKTUKE HAYYHBIX HMCCIEAOBAHUN U JAOT BO3MOKHOCTb
HarJITHO U 0OCTOSATENBHO PACCMOTPETh CJI0KHBIE TIPOOJIEMBI B HATJISTHOM
BUJIE .

B mocnenytoreM u3iokeHrne Mbl TIPEICTABIISIEM TPAKTOBKY PaOOThI
CIIEUHaIbHOM TEOPUU OTHOCHUTEIBHOCTH B CAMOM MPOCTOM BHJIE, KOTOPAs



COCTaBJISIET CYTh ATOM PabOTHI M HE OTBOJET YUTATEIIS K pazoopy
MaTeMaTHIECKUX JIeTalel YKPBIBAIOIINX COJEP KaHNUE .

Pa30epém nosTanmHo TEOPUIO AJIsl BBEJICHUS YUTATEIS B CYTh
POOJIEMBI, C TIOMOIIHIO0 CaAMBIX OOBIKHOBEHHBIX IIKOJILHBIX 3a71a4,
KOTOPBIE HEMOCPEACTBEHHO CBSI3aHbI C CIICIUAIIbHON TeOpUEi
OTHOCHUTEILHOCTH U JIAIOT SIPKYIO HATJISAHOCTH MPOOJIEM peliaeMbIX B HEH.

3amaua 1

OMH nemexo 1 OTNpasysiercs B myTh 13 Touku 0 B Touky X,X €O
CKOpPOCTBIO ¥1 , KakK Moka3aHo Ha Puc. 1. Bropoii memexox oTapasisieTcs B
TOKE BpeMs B IyTh m3 TOUku 0° B T04Ky X,X' €O CKOPOCTBIO ¥2. B TOuKe

X,X" JBa IEIIEX01a BCTPETITCS .

Haiitn Bpems yepe3 KOTopoe Nemexo1bl BCTPETATCS €CJIA U3BECTHBI
paccrositus X,X Puc.1.

CocTaBUM ypaBHEHHUE
vit=v,t+0,0° 1)

N Haiiném Bpewms




3amgaua 2

Temneps ycmoxuanM 3aaaay. [IpenctaBum e€ B OoJiee HarIsiTHOM
¢uznueckom Buae Puc.2

X, X

x=wt= v+ )t

Puc.?

Kak mb1 Busim Ha Puc.2 , BTOpoO memexoa ABUKETCS Ha
wiathopme , KOTOPYIO TOJIKAET TPETUM TMEIeX0/]] CO CKOpOCThio U7 . OH
ToJNKaeT matdopmy u3 Touku 0 10 Toukn X, X', a memexo/ ABa WIYIIHiA
1o 1aTGopMe CO CKOPOCTHIO 1, IBUTAETCS M0 Tuiatdopme ot Touku 07,
Havaya wiaTGopMsl , 10 TOUKU X~ KoHIa miardgopmel . Konerr rmiatdopmsl
TOYKa " B KOHIE MyTH IOCTUTHET TOUKY %, X, [JI€ TEeIIEeX0 ] OIUH U 1Ba
BCTPETATCS.

[Temexom oMH HE MEHSIET CBOEW CKOPOCTH IBWKEHUS V1 U
JIBVKETCS KaK M TIPEexXAe OT Touku 0° 10 Touku 0,0°, T1e U BCTPETUTCS CO
BTOPBIM IELMIEXOJ0M HUAYILIUM CO CKOPOCTBIO V2 .

Tenepp, HANO HATH BpEMsI YEPE3 KOTOPOE MEMEXO ] OAUH U JIBa
BCTPETSATCS B TOUKE X, X~ €CJIM U3BECTHBI PACCTOSTHUS X H X .

CocTaBuM ypaBHEHUE
vit=vt+vt 3)

Ime "1t=x,a v,t =%



N naiiném Bpems t

Nm

Otkyna
x=vt= (v+ v,)t 6)
= (vy,—v)t 7)

W3 ypaBHeHMsI 6) MbI BUIHM, YTO CKOPOCTH IBUYKEHHS TIEPBOTO
MENIeX0/1a, 10JDKHA PABHATHCS CyMME JBYX cKOpocTeid. CKOpOCTH BTOPOTO
nenexoa v, mIc CKOPOCTh IBUKEHUS IIAT()OPMBI 7.

Tenepb BoO0OpazuM, 4TO Mbl IOTPEOYyEM YTOOBI NEMIEXO ] IEPBBINA U
BTOPOW MMEIM OJTMHAKOBYIO CKOPOCTh PABHYIO CKOPOCTH CBETA , TO €CTh
'I_'.'-'2 —] 'I_'.'-'1 = .

J171s uero Mel 310 MOTpeOyeM, 1a MOTOMY, UTO BO BpeMs pa3pabOTKH
TEOPUH OTHOCUTEIBHOCTHU CYIIECTBOBAJIO YCTOMYMBOE MHEHHE 00 3upe,
KOTOPBIN MPEACTABIISIICS KaK Cpeia HemoIBM)KHAs, TIOCTOSTHHASL BO BCEH
BCEJICHHOH, Yepe3 KOTOPYIO PacTpOCCTPaHsIICs CBET. DTO (hM3UUEcKOoe
HNOHSITHE TPEOOBAJIO, YTO ObI CKOPOCTH CBETA € BO BCEX MHEPIIMOHHBIX
cucTeMa ObljIa OJMHAKOBA, TO €CTh KaK B CUCTEME TOKOS, TIO KOTOPOU UIET
TIEPBBIN TEMIEX0/l, TAK U B CUCTEME JIBIDKEHUS - TuiaTdopma.

Ho st10 1pebGoBanue ObLI0 aOCYpHBIM C TOUKH 3PEHUST HAYKU
OTHPAIOIEHCS Ha MOHATHS MHEPUHUATBLHBIX CUCTEM JIBIDKEHUS, B KOTOPBIX
CBOOOTHOE JBMKEHUE MTPOUCXOIUIIO C TIOCTOSIHHBIM T0 BEIUYMHE
BPEMEHEM, HalpPaBJICHUEM U CKOPOCTH, IPU OTCYTCTBUM BHELIHETO
BO3JEHCTBII Ha IBUKCHUE.

Ho yuénble He MOTJIM HalTH 3TUM MPOTUBOPEUUAM OOBICHEHUS U
OCTaHOBUJIMCh HA YCJIOBUU CYIIECTBOBaHUs 3(upa.

Yro y HaC Moy4YuTCs NpU JATbHEUIIEM PACCMOTPEHUH ITOTO
IIPOLIECC C OTOU TOUKHU 3PEHUA .

Msr cMoTpuM Ha Prc. 2 u roBopuMm, 3T0 aOCyp1, MPU ATUX
CKOpOCTSIX TELIEX0/]T OJJUH HU KOTJ1a HE JOTOHUT IEIIEX0/1a JBa.



ITockosbKy HEOOX0AMMO, YTO ObI MEUIEX0]] OIMH UMEI CKOPOCTh PABHYIO
CYMMe€ CKOPOCTEN v + v; .

H3006peTeHne HOBOI'O BpeMeHU

Hy Torna Jlopenir u DUHIITEHH TPUOETHYIN K aOCTpaKkIuy , U
BOOOpa3WJIM, YTO MEMIEX0 ] ABa UAET Mo TarGopmMe ¢ 0COOBIMH
cBoiicTBamMu. DTa matdopma paHTacTUueckasi, Kak B CTpaHe dyjec,
3aKphITasA, abCTpaKkTHAsI, HE UMEET COOOIICHUS C BHEITHIUM MHUPOM, U B HEl
BpEMS MPOTEKAET ropa3ia MEIJICHHEN Y€M MUPOBOE BpeMs . To ecThb
MOSIBIISICTCSI MArMYeCKOE CBOMICTBO BpEMEHH, Pa3pyIIAfoIIIe BCE
NPUHIMIHATBHBIC (PH3HYEeCKHEe TIPEACTABICHUS W BCIO B3aUMOCBS3b
3aKOHOB B IMPOCTPAHCTBE U BPEMEHHM, CO3/JaHHYIO Ha MTPOTSHKEHUH BCEH
WCTOPUU PA3BUTHSI YEIOBEUECKON MBICTH. Y TUBUTEIFHO HO UIMEHHO 3TO
TaK ¥ IPOU30ILIO.

O003HaYMM, 3TO HOBOE BOJIIIIEOHOE BpeMs, CHMBOJIOM T U BBI6epeM
ero Kak T < t.

Korzaa mMel roBopuM 4TO miar(opma 3akpbiTasi , Mbl TOBOPHUM O
3aKpBITOM JIBIKYILEMCS 00BEKTE, TAKOM KaK aBTOMOOMIIb, CaMOJIET,
pakera, KOCMUYECKHUI Kopadib, U.T.A. B Takux oObekTa HET TPyObIX
BHYTPEHHUX CHJI COTIPOTUBJICHUS IBH)KEHHUIO, TAKMX KaK BETEP
BBI3bIBAIOIINE YCKOPEHHUE WM 3aME1JICHUE IBUKEHUSI U OHU
NpUOIM3UTENHHO TIOX0XKH HAa MHEPIMATbHBIE CUCTEMBbI IBUKCHUS.

Ho B crienmanbHOM TEOPHUH OTHOCUTEILHOCTH, JJIsl IPUIAHKS TEOPUU
YHHUBEPCAIbHOCTH, ABKYILASCS CUCTEMA IPEJICTABISIET COO0M
JBYDKYIHICS 00BEKT 0COO0TO CBOMCTBA, 000 OIITAFOIIHIMA, HAYIHBIH
TeopeTrndeckuii . B 3Tom 00bekTe HaxoauTcs myctoTa. [Io cux mop Mbl He
3HAEM, YTO TAKOE€ €CTh IIyCTOTA SKCIIEPUMEHTAIIBHO, TIOCKOJIbKY BaKyyM
HEJb3s Ha3BaTh MycTOTOW. HO 3TOT abCTpakT BBIBENEHHBIN METOAOM
NeNyKIUH, KaK MHOTHE TEOpETHUECKUE a0CTPaKThl B HAyKE MPUMEHSIEMbIE
B HMHIYKIMH (QUIOCOBCKUX PA3MBIILICHUM, TO3BOJIST HAM PAaCKPHITh
YHHUBEPCAIbHbIN CMBICIT (PU3UYECKOTO SIBJICHUS.

3amaua 3 nepexon k rpapuke TeOpHMH OTHOCUTEIBLHOCTH

Tenepsb npo1opKuM Hamm noucky, Puc.2. Y namelt 3amaqeit Oyner
y3HaTh, YEPE3 KAKOE€ BpeMsI MELIEXO0/Ibl BCTPETATCS U YTO MPOU30MIET B
JBIDKYIIEHCS cucTeme K , KOTopyro TpecTaBIIsAeT Hallla atgopma, Ipu



9THUX HOBBIX YCJIOBHAX, KOrga BpEMsA T B CUCTEME JIBIDKCHUA k 6YI[€T

OTJIMYATCs OT BpeMeHu t cuctemsl okos K. Ho momMumo 3TuX yciioBHi,
100aBUM YCJIOBHE, YTOOBI CKOPOCTh TICIIIEX0/1a OMH OblIa paBHA CKOPOCTH
TIeIex0,/1a Ba ¥ PaBHSIACh CKOPOCTH CBeTa 1y = 1, = C, Puc.3.

[Touemy MBI IpeACTaBIIsIEM ATy 33724y 3 B 3TOH hopme.

[ToTomy, 4To 3Ta 3a7a4a HarsIAHAS U AHAIOTMYHAs 3a7a4de
HAXO0JICHUS YpaBHEHHUH TpaHCchopMaIui HHEPLUATbHBIX CUCTEM B
CIIENHATBHON TEOPHH OTHOCHUTEIBHOCTH DifHiTeiina’. OfHa CHCTEMa B
COCTOSIHUH TIOKOSL, IT0 KOTOPOH JBHKETCS MEPBBIX MEMIEX0, APYras
cUCTeMa Haia rmaar¢opma, B paBHOMEPHOM JIMHEMHOM JIBUYKEHHHU T10
OTHOIIICHUIO K CHCTEMbI TIOKOS BIIOJIb OCH X, TI0 KOTOPO# JABMIKETCS
BTOpO# nemexon . Cmotpu puc 2.

Cxemarndeckuil rpadvk dTHX ABMKEHHM Pric.3, COOTBETCTBYET
MPEICTaBICHUSIM DWHINTEHHA JIJI1 PacPOCTPAHEHHUS JTyya CBETa B

CHCTEME TIOKOSl U B CHCTEME IBMIKCHHS TIO OCSIM X,£, IPH YCIIOBUH, YUTO
MIEPBBIA ¥ BTOPOU MEMIEX0/I, 3TO JIyd CBETA C MOCTOSSHHOM CKOPOCTBIO C .




10

BbiBO ypaBHEeHU JVMHIITENHA

Tenepsp Haia 3angada Puc.3, HailTH BpeMsi uepe3 KOTOpOE BCTPETITCS
JIBa JTy4a CBETA BBIMTYIIEHHBIE U3 OTHOM TOUYKH 0,0° B HAYAJIbHBII MOMEHT
BpeMeHH t = 0 B TOUKY X, X', 3Hast CKOPOCTb JBMIKCHHUS TIEPBOTO MEIIEX0/1a ¢
¥ BTOPOTO TEIMIEXO0/I ¢ U CKOPOCTh ¥ IBMYKCHUS ABWKYILCHCS CUCTEMBI K,
KOTOpasi paHbIIie ObLTa MPEAICTABICHA KaK IBMKYIIAsCS TEICKKA.

CocTaBuM ypaBHEHHUE
ct =ecr + vt 8)
raect =x,a cr = x’

N Haiiném nckomoe BpeMst T IPU 33JTaHHBIX YCIOBUSIX

Terneps ¢ 3TUM NPOCTEUIINM YPABHEHUEM, IIPOBEIEM NPOCTYIO
MaTEMATUYECKYH0 MaHUIYJISIUIO U TIOJIy4UM NIEPBOE ypaBHEHUE
DitHmreiina’ npsMoit TparcGopMAaLH U3 NPOCTpaHCTBA Nokosi K B
POCTPAHCTBO JBI>KeHUsI K. Ho DiiHIITelH B paboTe MpeAcTaBisieT dTOT
BBIBOJI B OUEHb 3aIlyTaHHOU (popMe, ¢ MPUMEHEHUEM JIMHEHHOTO
npeoOpa3zoBaHMs MPOCTPAHCTB , KOTOPOE KCTATH, OBLIO PEIICHO HE
NpPaBWILHO, U C IPUMEHEHHEM Teopuu TuddepeHnaIbHbIX ypaBHEHUN
MOJIOKUTEIBHOCTD PELICHNS KOTOPYIO OH TOJITBEPKAAI TEOPUEH
CHHXPOHHU3ALUH.

OH BbIpa3WiI Bpems B CHCTEME ABMKEHUS U3 (hopMyItbl 9) Kak
v L5
r=(1-%)=c-2r 10

YMHOKHII BTOPOI COMHOXKHUTENb MpaBoii yacTu ypaBHeHus 10) Ha
CKOPOCTb CBE€Ta C , KAK YUCJIUTEND TaK U 3HAMEHATENb HE U3MEHUB
ypaBHenue 10) v moiaydms1 ypaBHEHUE

th—;—ztc 11)

6 .
[lomeHsiB € HA X MOJIy4WJI [IEPBOE YPABHEHUS €0 W3BICKOHUM,
KOTOPOE OH BBIBEJ C IOMOIIIBIO U (hepeHIINATIBHOTO ypaBHEHHUSI
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v
T=1F— -:_2 12)
6
9T0 ypaBHeHHe OTIIMY4acTCia OT ypaBHeHI/ISI B pa60Te , TOJIBKO
OTCYTCTBI/IeM COMHOXUTCIIA ﬁ, HCTOpI/IIO BO3HUKHOBCHUA KOTOpOFO, 6y,[[eT

PACKpBITa HUKE .

3anoMHUM HEKOTOPBIE COOTHOIIEHUS, KOTOPHIE B TaJIbHEHIIIEM Ha
MO3BOJIAT JIy4Ille IOHUMATh MPOoOIeMy

-

X=¢=ct=ct—>=x—vt 13
[

321[[21‘13 4 HCCICA0BAHUA NBUKCHHUA BOJIHbBI CBE€TAa BA0JIb OCH 1] .

[Ipoaospkas nanbuie HCCIEAOBAHNUE, OH CTABUT 33/1a4y y3HaTh, KaKk
OyZeT pacTipoCTPaHITLCA JIyd CBETA €CJIM €ro BBIITYCTUTh B HAUAJIbHBIH

MoMeHT t = T = 0 Bosib ocu?) . OH CTPOUT B yMe APYroe u300paKeHNne
Puc. 5

AN

1P

ct
/ ct

-
[=]
-

0,07 0 0

A4

Pucsh

Tenepsb npeacTaBuM cede, YTO OJIMH MELIEX0d TOJIKACT TEIEKKY
POJI0JIbHOM POPMBI, TIO KOTOPOH O JIEBOM CTEHKE MOJBET MypaBeil BBEPX.
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Boo0Opa3um 4To MypaBeil UMEeT CKOPOCTh CBETA C , HO IBMKETCS KaK
Mbl YCTaHOBUJIM PaHbllle, B BOJIICOHOM TEIEKKE, B KOTOPOU BpeMsI T TEUET
MeasieHHel. Kak Mbl BuiMM U3 pucyHka 5, eciu Obl MypaBei JBUTajics 1o
HAKJIOHHOM NPSIMOM OT TOYKH 0 JTO0 TOYKHU A B CUCTEME MOKOS C ITOM KeE
CKOpPOCTBIO C, HO YK€ BO BPEMEHM CHUCTEMBI MOKOs T, TO MypaBeu IpOIIEN
651 pacTosiame paproe ¢t = 0,4,

PucyHOK HarjsiiHO MOKa3bIBAET, KaKasi TPACKTOPHUSI IBHXKCHUS
MypaBbsl UJTU JTFOOOTO 00BEKTA OCTAHETCSI B MPOCTPAHCTBE MOKOSI, KOT1a
00BEKT IBUKETCA 10 ocu 1. Eclin Ha MecTe MypaBbsi Oy/ET JIyd CBETa TO
npolecc OyaeT enenTudeH. M3 aTux npeactaBiaeHuil DUHIITEIH BHIBOIUT
YpaBHEHHE NBUKECHHUS JTyda CBETA BJOJIb OCH 1 IBUKYILECHUCS CUCTEMBI.

Ilepeliném Ha eneHTUUHBIN TpaduK ¢ JTy4éM cBera, Puc.6

y T?
ct
tya'cz _ 172
0 X,X
0 < >
Vt —> e X =Ct — X,l'f
X=ct
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OH NpUXOIUT K BBIBOAY, YTO MPHU JABUKEHUU JTy4a CBETA B
HarpaBJIeHUM MEPIEHIUKYIIPHOM JIBHKEHHUIO CUCTEMBI K , TO €CTh OCAM
X,& Puc.6, 3a Bpemsi t , 3a KOTOpOE CUCTEMA NIEPEIBUHETCS HA PaCCTOSTHHUE
VL, a Ty4 CBETA BBIYILEHHBIN BAOJIb OCEU X,{ MPOUAET paccTosiHUE X=Ct,

Jyd CBETA 10 OCH 1) TIPOUAET PacCTOSTHHE

n=y=t e — 22 ]_4)

Tot ke nporiecc OyAeT MPOUCXOAUTH U BIOJIb ocH ¢ . [ToaToMy MbI
Oyzem pazoupaTh TOJIbKO JIByX MEPHOE MPOCTPAHCTBO, Kak OoJiee
HarJsiIHbIC U YIIPOILIEHHOE

{=z=tyc? —v? 15)

IlosiBneHue ko3ppunuenTa 3.

CpaBHUBAas 3TH BEIPOKEHHS C PaCCTOSHUEM KOTOPOE NPOHAET yd
CBETa 3a TOXKe BpeMs t BJIOJIb ocH X,§ ypaBHeHHe 13)

n=y=tyc?—vt 14)
E=(c—v)t 13), 16),

OH MPOXOJUT K MTPOCTOMY 3aKITFOUEHHUIO, YTO MOKHO B TPEXMEPHOM
IPOCTPAHCTBE COKPATUTH JUTMHBI KOOPIAMHAT CUCTEMBI IBYOKEHUS &, 1), { Ha

OCTOSHHBIN Kod(puuuent Ve — V2 | cTosmmii B ypaBHEHUH
pacnpoCTpOHEHMS JIyda BJIOJIb OCU ] ,ypaBHeHHE 14) , U OJTYyYUTh
pe3yAbTaT ONMUCHIBAIOLINI MaTeMaTHYECKOE JBHKEHHUE JTyda CBETA B
JBWKYILEUCS CUCTEME M0 TPEM KOOpPAMHATAM JIBMKYIIEUCS cucTeMsl. [Ipu
3TOM, cucTema ypaBHeHui 14),15),16) ne uamenurcs. OH IPOU3BOAUT ITY
OTIEPAITHIO CIICTYIOIIUM 00pa3oM

. {c—v]t . 1

f= = —v) =plx—v) 17)
i
4 (x —vt) vt
g h (=)

18)
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vt vic
[ToTom, 3ameHsI€T B ypaBHEHUH 18) dJieHBI — Ha—— HE U3MEHsA €ro

3HAa4YCHUC U 1TIOJIy4acT pesyanaTe

T=ﬁ(t—:—j) 19)

IlonnyyeHHasa cucTemMa nNpAMoOu TpaHcpopMavu IMHIUTENHA

.6

B pe3ynbrare nosiyumsiach MoJiHasi CHCTEMY YPAaBHEHUU MPSIMOTO
npeoOpa3oBaHusI KOOPAWHAT CUCTEMBI MTOKOS K B KOOPIMHATHI CUCTEMBI
JIBYDKEHUS K

t=p(t—%) 19)
&=pBx—wt) 17)

n=y 20)
(=2 21)

OmMO60YHOCTD NOJIyYEHHBIX YPAaBHEHHU JHIITEeNHA

Ho 5Ty BBUKCIICHNS OMIMOOYHEI, U TIEPEBOAS KOOPIMHATHI CUCTEMBI
1okost K B IpOCTPaHCTBO JBMIKEHUS K, OBLJIO IPUMEHCHO HEIPaBUIbHOE
JMHelHoe npeoGpasoBanne®. Pe3ynbTar 9THX ommO0K ObLI TOT, 9T0
IIPOCTPAHCTBO TOKOS M JIBMKCHHS MTOTYIHIIUCH HE M30MOP(MHBIMU U HE
NpeICTaBIsIM cOO0M UpalMOHABLHBIE CUCTEMBI ABMKEHUS, TIOCKOJIBKY C
TOYKH 3PEHUS JIMHEMHOIO MaTeMaTuyecKoro mpeoopazaBaHusl JIMHEHHOM
anreOphl, MOJYYECHHOE IMHEHHOE 0TOOpaKeHUE JIMHEHHOTO MPOCTPaHCTBA
cucTeMbl Tokost K B IpOCTpaHCTBO IBWKEHUS Kk HE SIBIIsIeTCS OMEKTUBHBIM,
TO €CTh B3aMMHO OJHO3HAYHBIM, ITOCKOJIBKY 0OpaTHOE OTOOpaKCHHE
IPOCTPAHCTBA ABMKEHUS K B MPOCTPAHCTBO TOKOSI K IMOJIyYHMIOCH HE
00paTUMBIM.
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AHaNMTH4YEeCKHUH Pa360p OIIMOOK JUHIITENH B pe3yJibTare
NnpeACTaBJIEHUS OLIMO60YHOT0, BOJIIIEGHOTO ABUKYLLETOCA
NPOCTPAaHCTBA C U3MEHEHHBIM BpeMeHeM U He MPaBUWIbHOI0
onucaHusi GpU3rYeCKUX NPoLEeCcCcoB NMPOUCXOJALIMX B HEM.

Pa36epém Hamm yTBepKIeHUSI MOAPOOHO, C MOMOIIBIO BEKTOPHOTO
aHaIN3a B JBYXMEPHOW CHCTEME, IMOCKOJBKY IEPEXON K TPEX MEPHOU
cucteMe yuuTbiBas ypaBHenus 20).21) npocr.

Hapucyem O0onee peanbHBIN, [eTalbHBIA BEKTOPHBIH  Tpaduk
JBW)KCHHSI JIyda CBeTa. OT TOYKM Hadajga koopawHar 0,07 |, B HavanpHBIN

MOMEHT BpemeHu t = 0, 10 TOYKM NpPOU3BOJILHOM, (PUKCHUpOBaHHOU A,
PaCIUIOKEHHOW BHYTPH JIBUKYIIIEHCS cCTeMe K, pUCYHOK 7)

Ciy Clen R
0 |Cke Mt 0% §=cpt X x,&
Puc.7

DT0 n300pakeHue OTPAXKAET pealTbHOE PACIPOCTPAHEHHE Jyda CBETa
B JIBYyX CUCTEMax OT HavaJjla KOOPAMHAT J0 JF00H MPOU3BOIHHO
BBIOPAHHOM CTAIHOHAPHOM TOYKU B CHCTEME IBHKEHUS K .
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Cnavana oOpaTuM BHUMaHHUE, YTO JIBa JIyda CBETa B ABYX CHCTEMaX
MMEIOT Pa3JIMYHbIE HAIPABIEHHUS, I10 STOMY, IIPOEKIIUS BEKTOPA Cxt
PacroJioKeHHOM B cucteMe Nokost K Ha och X OyJeT He paBHA MPOEKIUH
BEKTOPA Cxt Ha OCh & PACIIONIOKEHHON B CHCTEME JIBUKEHUSA K .

O003HaYMM NPUHANIIEKHOCTh BCEX BEKTOPOB U UX MPOEKLUN
JIBYM TipocTpaHcTBaM K, k.

ck EK,cp EK,cpy EK, vt EK,yEK

cr €k, cpr €k ELNEK

Tenepp Hanaém u3 Puc.7 cOOTHOIIEHNE MEXy BPEMEHAMH JIBYX
CUCTEM.

y=1=cyT 22)

[cglt = \/x2 +y2; [eplt =&+ 1% 23)

Ho X MOHO BbIpa3uTh KaK
x =& + vt 26)

[ToncTaBuB B BeIpaKeHUE 26) 3HAUCHHS X, ¢ TIOTYIHM

Crel = ( 'cf: — ck,?z)f—k vt 27)

N3 ypaBHeHue 27) MOKHO HalTH T



[IOBTOpHBIN KPUTUYECKUN aHATU3 NOJTYYEeHHBIX pe3y/IbTaTOB
cienMa/ibHOW TEOPUHU OTHOCUTE/IbHOCTU JUHINTENHA U
CJIeACTBUS BbITEKAKI e U3 ITUX OLIUOOK .

Ecnu MbI cpaBHUM TOJTyYEHHBIN pe3ynbTaT 28) ¢ ypaBHEHUEM
OWHIITENHA

=p(-2)-8(50)-5(-3)

TO MBI YBUIMM YTO ypaBHEHUs DWHINTEIHA , JIopeHiia abCOMOTHO HE
IpaBUJIbHBIE. B HUX HE yUTEHbI HANPABIEHUE CKOPOCTH CBETA B IBYX
CHCTEMaXx.

Pe3ynbTar sTOT0 yIyiieHus, 4To B opMyJiax MPUCYTCTBYIOT HE
IIPOEKIIMH BEKTOPOB CKOPOCTEN CBETA B JIByX CUCTEMAX, A IPUCYTCTBYET
KOHCTaHTa HE3aBUCUMAasl OT HAMPABIICHUS CBETA, TaKas KaK MOJYJIb
CKOPOCTH CBE€TA € . TO U MOCIYKWJIO IPUIUHON BO3HUKHOBEHMS
HEJIOCTOBEPHOCTH TpaHC(opMaluy MpoCTPAHCTBA U BPEMEHH JIBYX CHCTEM
¥ CO3/IaHHME TaKUM 00pa3oM HE MHEPIHATBHBIX (PU3UIECKUX CUCTEM TTOKOS
Y JIBUKEHUS.

PesynbTaT 3T0# OMMOKYM MPUBENN K TOMY, YTO BCS CIICIIUAIbHAS
TEOPHSI OTHOCUTEIILHOCTH OKa3aJlaCh HE COCTOSITCIILHOM M BBEJIA OTH
JIO’KHBIC TIPEICTABJICHUS B TIOCIICAYIONHE (PH3NIECKUE TEOPHH IITUPOKO
pacrnpocTpaHEéHHBIC B HACTOSIIEE BPEMS, IOCKOJIbKY BCE TTOCIICAYIOIINE
HCCIe0BaHus ObLIM Oa3UpPOBaHBI HA ATUX OIMOKAX.

Koaddurment f emé 6oblie yeyryout OMmMOKy 3TUX
npeacTaBieHuid. [IocKoIbKy OH ObLT YCJIOBHO BBEEH JIJIS1 OO BSICHEHUS
JBYDKCHMSI JTyda CBETa BAOJbL ocH 1] popmyisl 14),16),17) .
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Bce st ommbku, kak (pu3nyeckue npecTaBiIeHUs] HaAyMaHHbIX
IIPOCTPAHCTB C UI3MEHEHHBIM BPEMEHEM, KOTOPBIE HE TI0O3BOJIAIIN
NpaBWJILHO MAaTEMaTHYECKH OMUCATh TpaHC(POopMaIUK H30MOpP (PHBIX
MaTeMaTUYECKUX CUCTEM, MPUBEIH K MTOCTPOEHUIO TEOPUH, KaK CIECACTBUE
, C HEMHEPLIMAJIbHBIMU (PU3NUECKUMU CUCTEMAMU, KOTOPbIE HU KOUM
00pa3oM He BIIUCHIBAIOTCS B UICTOPHUECKHE HAYUHbIE TIO3HAHMS U
HKCIIEPUMEHTAIILHO HE MTOJTBEPKIECHBI B COBPEMEHHOW HAYKE, HECMOTPS
Ha OIPOMHBIH Mporpecc B IPUOOPOCTPOEHUN MO3BOJISIOLIEH CETOIHS
3aMepATh BpEMEHA B JBMKYILIMXCS CUCTEMAaX C TOYHOCTHIO JTOBOJILHO
JIOCTATOYHOM JUJISI IPOBEPKHU 3TOU TEOPHH.

B npembiIyIx paboTax. -, GbUIN YKa3aHbI Pa3INHbIC
COBPEMEHHBIE IKCIIEPUMEHTBHI C MONBITKOM 338pErUCTPUPOBATh N3MEHEHHE
BPEMEHHU B IBIXKYILEHCS cUCTeMe, He cunTast (DyHIJaMEeHTalIbHBIHI
DKCIIEPUMEHT MaﬁKeJIBCOHaB‘g,KOTopHﬁ OBLJT MPOBEICH B TPOIIUIOM BEKE.

[Tonmy4enHast orieHKa, yOeIUTEIbHO TIOATBEPIKIACT, YTO MO MIPUIUHE
COBEPIIEHHBIX OIHMOOK, U3JI0’KEHHBIX BBIIIE B CIICIHATIHHON TEOPUH
OTHOCHUTEILHOCTH AnbOepTa DUHIITEHA, MOMyYeHHAs: MaTeMaTHy ecKast
TpaHcpopManus He OIMMO09HA U IBE (PM3UYIECKHUE CUCTEMBI OTTMCAHHBIC B
CTHIEIMATEHON TEOPHUH OTHOCHUTEIILHOCTH HE SIBIISTIOTCS] HHEPIIUATbHBIMU
CUCTEMaMHU.

Boo01e, HenmpaBUIILHOCTH ATOM TpaHChOpMaIy 3aKIF0YaeTCS U B
ToM, uTO pacctosiuue & = 270+ 10°M. B cucTeMe JBUKEHHUS, KOTOPOE
IIPOXOJIHT JIy4 CBETA, TOXKE M3MCHSICTCS, OHO TOXKE CTAHOBUTCS MEHBIIIC.

DTO NOJTHOCTHIO MPOTUBOPEUYUT CaMOM MOCTAHOBKY 3a1a4H KOTOPYIO
OWHIUTEWH BBIIBUHYJI C CAMOI'0 Hadajia, Il HaXOKJCHUs BPEMEHU B
5
CUCTEME JIBHKEHHUSI, IPH CO3/1aHUM AU(PPepeH INATLHOTO YPaBHEHUS .

3ak/jIloueHue

Bce npuBeneHHbIe BhIIE OMMOKH, MPUBENU K TpaHChopMaIuu
Hen30MOp (PHOM, T COOTHOIICHUS JIOJKHBIC, MEXITY HEHMHEPIUAIbHBIMU
buzndeckumu cucteMamu. CeCTBUEM ITOTO, SIBUIIOCH HEKOPPEKTHOCTh
MHOECTBA HAYIHBIX padOT, KOTOPBIC MOSBUINCH B 19 Beke, Oa3upysach Ha
ATHX OIMMOOYHBIX SIBICHUSX, TAKUX KaK MPOCTpaHCTBA MUHKOBCKOTO,
PEIATUBUCTKAS MEXaHUKA, PEISITHBUCTKAS SJICKTPOIMHAMHUKA,
PEISATHBUCTKAS KBAaHTOBAasK (PH3UKA, PEIITUBUCTKAS TEOPHSI TIOJISI 1 MHOTHE
Jpyrye HayIHbIE TCOPHH.
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K coxanenuto, B pabote crienuanbHas Teopus OTHOCUTEIbHOCTH
ObLJT HapyIIIeH OCHOBHOM MPUHIIUI OTHOCUTENHHOCTH. COTJIaCHO 3TOMY
NPUHLMITY BCE 3aKOHBI MPUPO/IBI OJUHAKOBBI BO BCEX MHEPLUAIbHBIX
CHUCTEMax NPUPOAbl. YPABHEHUS BbIPAXKAIOIIUE 3aKOHBI IPUPOBI, JOJKHBI
OBITh MHBAPUAHTHBI 110 OTHOILLIEHUIO K MPE0Opa30BaHUIO0 KOOPAUHAT U
BPEMEHU OT OJTHOM CUCTEMBI K JIPYTOM.

CBOICTBO MHEPIUAILHON CUCTEMBI B paboTe ObLJI0 TIOTEPSTHO,
MOCKOJIbKY B MHEPLIMAJIbHBIX CUCTEMAaX CBOOOIHOE ABUKEHHUE MTPOUCXOTUT
C MOCTOSIHHOM IO BEJIMYUHE BPEMEHEM, HAINPABICHUEM, CKOPOCTBIO.

He moHATHO 1Mo KakuM MpHUIUHAM CBOOOTHOE JBUKCHHC B
WHEPIHUATIBHOM cHCTEME OBIJIO yIpa3THEHO .

B pabote Diinmreiina Ob1710 HapyIIeHb! GyHIaMEHTATIbHBIC
CBOMCTBA MHEPLHUAILHOCTH. DTO YTBEPKIEHUE 00 OTHOPOJHOCTH U
U30TPOMHOCTH MPOCTPAHCTBA U OJJHOPOTHOCTH BPEMEHHU B CUCTEME
otcuéra. OQHOPOIHOCTH MPOCTPAHCTBA U BPEMEHU 03HAYAET
HKBUBAJICHTHOCTb BCEX JIBM)KEHUH B MPOCTPAHCTBE BO BCE MOMEHTHI
BPEMEHH, a M30TPOIUS MPOCTPAHCTBA — IKBUBAICHTHOCTh Pa3JIMUHbBIX
HanpasyieHU B HEM. Hen3MeHHOCTh XapakTepa CBOOOIHOTO JBUKEHUS B
1000M HampaBJIEHUH MTPOCTPAHCTBA ABJISECTCS OUEBUAHBIM CJICACTBUEM
JTUX CBOMCTB.

B paboTe ObL1 HapyIlleH MPUHIMIT OTHOCUTEIbHOCTH . CorjlacHO
ATOMY IPHUHIMITY BCE 3aKOHBI IPHUPOIbI OAUHAKOBBI BO BCEX
MHEPUUAIILHBIX CUCTEMAX OTCUETA. TO €CTh YpaBHEHHUSI BBIPAKAIOIIUE
3aKOHBI IPUPO,Ibl, THBAPUAHTHBI 110 OTHOILLEHHIO K MPE0Opa30BaHUIO
KOOpJIMHAT ¥ BPEMEHU OT OJIHOM MHEPIMATIBLHOM CUCTEMBI K IPYroi. T
3HAYUT, YTO YPABHEHUS 3aKOHOB IPHUPO/IbI, BHIPAKEHHBIE YEPE3
KOOPJAWHATBI M BPEMS B Pa3JIMYHBIX MHEPIIUAIBHBIX CUCTEMAX OTCUETA,
MMEIOT OJIVH U TOT K€ BH/I.

Hecayuaitno, DWHIITEIH B cBOeH paboTe, CIeabHAS TCOPHUS
OTHOCHCTEIbHOCTH, HE IPUBOJUT HU OHOTO IIpUMepa oOpaTHOM
TpaHcpopMaluy a MPUBOAUT HEMOHATHBIE MAHUMYJISIIIUU C YPABHEHUSIMU
npsiMOi TpaHchOpMaIMKi MEHSISI B HUX HEM3BECTHBIE MECTAMH.

VYkazaHHbI OMMOKHU CTICITUATBHON TEOPUHA OTHOCUTEIILHOCTH,
CO3J1aJI HeOOXOAUMOCTh TIEPEeCMOTpa e€ COIepIKaHUs B CO3TaHHUS HOBOM
CIIEIUATLHON TEOPUH OTHOCHUTEITHHOCTH
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