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Teopuist OTHOCUTE/NILHOCTH, HECOMHEHHO, SIB/ISIETCSI CaMOW TMOMY/ISIPHOM Teopuell B HacTosilee
BpeMs, U el IOCBSILEeHO OrPOMHOe KOMWYecTBO MyOnvkauyid. OTMeTHM JIMILb OAHY, B KOTOPOM
TIpYBe/IeHbl pa3/IMuHble BUZBI MpeoOpa3oBaHuii MpocTpaHcTBa W Bpemenu [1]. Kazamocwk 0ObI, 3a
Oomee yeM CTONETHUM TIepUOJ €€ CYIIeCTBOBaHUS, HAIlOJIHEHHBIM HeyCTaHHOW Oopn0Ooii eé
TIPOTUBHUKOB U €€ CTOPOHHUKOB, He 0CTaJIoCh HUUEro HOBOTO CKa3aTh 00 3ToM Teopuu. OFHAKO MBI
npuBeiEM 37eCb TMPOCTEWIINKM BbIBOJ, OJHOTO W3 IVIaBHBIX pe3y/bTaTOB CrelUaJbHON Teopuu
otHocuTenbHOCTH (CTO) — ypaBHeHuii mpeobpa3oBannii Jlopenmna (ITJI). OH ocHOBaH Ha Harei
npeapiayimel mybnukaiuu [2], B kortopoit IIJI cBeeHbl K OOBIYHOMY OpPTOTOHA/JbHOMY
npeoOpa3oBanmio. EcTecTBeHHBIN BOIPOC, BO3HUKILUM TOC/E 3TOrO, — a HeJb3sl i, Hao0opoT,
KaKMM-TO 00pa30M 13 OPTOrOHAIBHOTO TIpeobpa3oBaHust MOMyuuThb [1/1?

Okasanoch, 3TO MOXHO CJefaTb OueHb MpocTo. /s 3TOro BHauase rmepedopMynupyem
noctynat CTO o CKOpOCTH CBeTa C/IeIyIOIIUM 00pa3oM:

® CKOpOCTB CBe€Tad — 3TO MdKCHMaJ/IbHAaA CKOPOCTb AJid TeJl

3TO 3HAUMT, UTO HE MOXKET ObITh MaTepUabHBIX TeJ, CKOPOCTb KOTOPBIX TPEBBICUT CKOPOCTb
cBera c. I[loka HUYero He TOBOPHUM O 3HAUEHUSX CKOPOCTH CBeTa B Pa3/IMUHBIX WHEPIIMOHHBIX
cucremax otcuéta (MCO). B maTemaTtuueckoii (hopMe 3TO YCI0BHE MOYKHO MPeJCTaBUTh TaK:
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CMBIC/T yIla « JIeTKO YSICHUTh, €CJId  HapucoBaThb B
PUCYHOK, TOSICHSIIOIMU 3TO ycnoBue. Ilpeamnonaraercs,
YTO HEKOe TesI0 JIBWXKETCS C MOCTOSTHHOM CKOpPOCThIO V B
HalpaBJIeHUM OCH X W UTO CBeT, WCOYIIEeHHbIA U3
TIOJIOXKEHUSI, KOrJja pacCTOsTHUe OT WCTOYHHKA CBeTa [0
Tesla ObUI0O MUHMMaJIbHBIM, [JOCTHUTaeT Tema. K 3Tomy i
BPEMEHHU TeJIo TIpeoioieeT pacctosive Vt. KoHeuHo, ripu ct
ITOM TIO/TyYaeTCsl, UTO BEKTOP Ct HarpaB/ieH OTHOCUTEeTbHO
OCM X He TIeprHeHJUKy/IspHO. VHaue, Hafo ObIIO ObI
UCIIO/Ib30BaTh ~ BMECTO CMHyCa  TaHI€eHC, 4TO
MPOTUBOPEUM/IO  Obl  HAIleMy YC/IOBUIO, TIOCKOJIBKY
CKOpPOCTh Tejla Moria Obl ObITh OOJIbIIIE CKOPOCTH CBETe
npy ymax o Oosbiiux, ueM sr/2
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W3 3TOro priCyHKa MOXXHO 3aK/IFOUWTh, UTO TIPOCTPAHCTBO U BpeMs, eC/u ux, ciaenys CTO,
TIOTIBITaThCSI 00beAVHUTE B O[HY KOHCTPYKIIUIO, He MOTYT 00pa3oBaTh AeKapTOBY CUCTEMY
KOOp/MHAT, KaK I10 ymosyaHuto 31o npezgrnonaraercsd B CTO. ITonyyaeTcs KocoyrosnbHasi CUcTema.

be3 ymepba ans fganbHeMIero pacCMOTPEHUSI Mbl MOXKeM TlepeHecTd Hayajlo CHUCTeMbl
KOOpJJUHAaT B TO MeCTO, OTKyZa, TIpeAroaraeTcs, HCXOAUT CBeT. [IprMeM TakKyl CUCTeMY
KOODAMHAT 3a HETOJBWKHYI CHUCTeMy OTcuéTa. B eé Haua/mo, MO)XHO CUUTaTh, TOMelleH
Hab/moiaTe b, KOTOPBIN C/IEANT 3a JBMXKYIIUMCS TejioM. B A
TOM MPOCTOM CUTYaLUM, KOTOpasi ONMCHIBAeTCs, OH BU/UT, _Vt...
YyTo 3a BpeMsi HabMoJeHWs t Tesio, HaXOAWBIeeCs B
repBbIi MOMeHT HabmofieHus1 B GyivpKaiIeM TOI0KeHNH,

rnepemMeCTr/10Cb Ha paCCTOAHKE Vit.

C [BWKYyLIMMCA TeJOM Mbl MOXKEM CBf3aTh @
OBWXKYIIYIOCA C HUM CUCTeMy OTcuéta. IToCKO/IbKYy ct
CKOPOCTb Tejla B 3TOM CUCTeMe KOOpPAMHAT OTCYTCTBYET,
yroal ¢ [ 3TOrO Tejla paBeH Hy/0. JTO 3HAuWT, 4TO
OCb X' [BWXKYLIEHUCA CUCTeMbl OTCUYETAa B MOMEHT X

BpPeMeHH t J0/DKHA OBbITh TIepreHAUKY/ISIPHOM BEKTOpY Ct.
[To3TOMy y HAC [JO/DKEH TOyUYUTHCSI PUCYHOK, TIO/[00HbIM
TOMY, uTO M300pakeH. TaM Takke OTMEUEHO I10JI0)KeHHe
TIPOU3BO/ILHO B3ITOM TOUKU Ha OCH X.

W3 3TOro pucyHKa CTaHOBUTCS OUEBHIHBIM, UTO Mbl UMeeM ZIe/I0 C 0OBIYHBIM OPTOTOHA/TBHBIM
nipeoOpa3oBaHreM, U3MEHSIIOIUM KOOp/AHHaThl HeKoero BekTopa H. OcTaércs cienaTb HEKOTOpbIe
JIOTIOTHUTE/IbHBIE TIOCTPOEHHs, KaK 3TO CAeJaHO Ha PHUCYHKe HIKe, 4TOObI YOeAWUTHCs, UTO
KoOpAuHaThl ( X,Ct' ) 3TOro BeKTOpa OZHOM JeKapTOBOH CHCTeMbl KOOPJHHAT, N300pa)KeHHOTo Ha
pUCyHKe, TIpeo0Opa3yroTcsi B KOOpAUHATHI ( X', ct ) JIpyroi AeKapTOBOW CUCTeMBbI.
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/3 OpTOroHa/IbHOCTH TaKOTO TIpeoOpa3oBaHMs C/ie/lyeT, UTO [JIMHA ITOTO BEeKTOpa B OFHOU
CUCTeMe KOODJMHAT paBHa JI/IMHEe B Pyroi cUcTeMe
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H=vx*+(ct "P=vx"+(ct)=H' )

OTcrozia mepeCcTaHOBKOM C/laraeMbIX C/ie[lyeT paBeHCTBO T.H. uHTepBanoB CTO:

s=v(ctP=x*=v(ct')f—x =5’ (3)

KoHeuHo, Tak)ke MO)KHO ZJAHHYIO KapTHHY pPacCMaTpUBaTh Tak, Kak OyaTo BeKTOP (X, Ct) OHOM
KOCOYTO/TbHOM CHCTeMbI KOOpIMHAT TipeoOpa3oBa CBOU KOOPAWHATHI B 3HaUeHus (X’, Ct’) ApyToiu

KOCOYTO/IbHOM cucTeMbl. OfIHaKO 3HaueHHsT KOOpAMHAT B 3TOM (CJlydyae CTaHyT [JPYTMMU W,
OYeBH/IHO, UTO Takoe rpeoOpa3oBaHue He Oy/eT SBIATHCS OPTOTOHA/IBHBIM TTOBOPOTOM CHCTEMBI
KoopAuHat. Takoe npe/icTaB/ieHye He JacT Bblllle IPUBEe/IEHHbBIX PABEHCTB.

B marpuuHoli popMe opToroHanbHOe TpeoOpa3oBaHKe BBIPA3UTCS B TAKOM BH/IE:

x' cosa 0 0 —sinal| x

yi=l O 1 0 0 y 4)
z 0 0 1 0 z

ct sinag 0 O cosallct'

Otcrozia ¢ momoIribio (1) Mbl UMeeM CJleIyIOIIy0 CUCTEMY YPaBHEHHUH, UCK/TFoUasi TPUBHAJIbHbIE:
X':X\/l—VZ/CZ—Vt '
ct=xV /c+ct '\/1—V2/c2
[TepBoe ypaBHEHHE pPa3pelrM OTHOCUTEIBHO X
x'+Vt'

— TVt 5
¥ V1-V?/c? ©)

3aTeM noAcCTaB/isieM 3TO 3HdY€HHE BO BTOPO€ YpdBHEHHE

ct:%+ct'\/l—w/c2
JV1-v/e

I[Mocne mpuBeeHus K 001I[eMy 3HaMeHaTeJT0 Mbl TIO/TyYlM

CIZCt +Xx 2\;/;: (6)
v1-V</c

BmecTe ypaBHeHuMa (5) u (6) cocTtaBasawt M. Takum o6pa3oMm, HayaB C
TpeboBaHns O npefesibHOW CKOPOCTU, MPOCTHIMA M O4YEeBUAHLIMW onepaunsiMim, Mol
nony4ynnu rnaBHbli pe3ynbTaT CTO. OCTasioCb MNOHATbL, MNOYEMY 3TO MPOU3OWA0 WU
MveeT NIM 3TO KakKoe-TO OTHOWEeHWe K peasbHbiM SABJIEHUAM B MNPUPOLE.



Cnyuain o6Lero NosIoXXeHus

Cnyyain, korga Teno B HauasibHbIi
MOMEHT BpeMeHW He HaXxoAw/10Cb Ha
6nnxanwem paccToAHUU, BKYaeT B
paccMOTpPEeHNe MHOXUTeslb, CBA3aHHbIN
C yrsiom © Mexay OCbl X U
HanpaB/ieHneM Ha Teno. W3 pucyHka

BNUAHO, 4TO Vtsin®=ctsina .OTCl0ga
_csina )
sin @ \\\

OueBH/IHO, YTO OTHOCUTE/TLHO CKOPOCTH el

V sin® Bce npeapiayLHe pacCyKIeHust \ — >
OyZyT BepHBI.

3amegneHne BPEMEHU U COKpalleHue pasMmepoB

PaccmarpuBaemblii ciy4yaid HaOmiofileHWs [JBWDKYLIErocsi Tejla TI03BOJIsieT O4YeHb TPOCTO
HMHTeprnpeTUpoBaTh cieactBus CTO, 3ak/toyaroiyecs B COKpallleHUH TIPOZAOIbHBIX pa3MepoB Tel 1
3amMe/i/IeHUy BpeMeHH. V3 prcyHKa HWKe SICHO, UTo HabstrofiaTe b, HaXOASIIUNACS B HaUajie CUCTEMBI
KOODJMHAT He MOXXeT BEepPHO OLIeHUTb BCE IepeMellleHre ABWXKYLIerocsi Teja, c/elaHHOe UM 3a
Bpemsi t. OH MOXeT BHETb IIPOEKI[MI0 3TOr0 TiepeMelljeHusi, 0003HaueHHYI0 Ha PHUCYHKe
MyHKTUPOM. Tak OH Hab/ojaeT KaXKyIuiicsi, MHUMBINA TyTh Tesila ['=Vt' BMecTo peasbHOTO MyTH

[=Vt . OTtcroga MbI IMeeM Kak Obl “COKpalljeHHe TIPO/[0/IbHOT0 pa3mepa”

I'=lcosa=1V1-V?/c’ 7
Y TIOCJ/Ie COKpaljeHue V — “3amejieHre BpeMeHn” A
t’=tV1-V?/x* (8) y
Vit

Takum oO0pa3oMm, HaOMOLATeNI0 B HEMOJBMXKHOM e
CHCTEME OTCUéTa Ka)KeTCsl, UTO BPEMsl JBM)KEHHUS Tesla
coctapisier t' . Takoe Bpems TOKasaiu Obl ero uachbl. Vi
Takxke OH, TIpUHUMasi 3TO BpeMsi 3a WCTHUHHOE BpeMsi
JBIDKEHUS], CUMTAET, UTO BpeMsi t , KOTOPOEe OH CUHTaeT
TIPUHAZJIEXKAIUM  ABWDKYILIEMCS ~ CUCTeMe  OTCuéTa,
3aMe/yIIOCh TI0 CPaBHEHHUIO C ero BpeMeHeM. Yachkl B ct
JBIDKYILENCS CUCTeMe OTCYéTa, OH CUMUTAaeT, OTCTAIoT,
ToKa3biBasi Oosbliiee BpeMs, UeM ero 4achkl. VIMeHHO 3TH
pacyéTHbIE TIOKa3aHusI YacoB HeTIO/IBYKHBIN
HabO/mroaTennb, npugepxuBatoimiics CTO, cudTaeT T.H.
cobcTBeHHBIM BpeMeHeM. OHM Kak Obl 3aMe/[/ISIFOTCS. >

Moaenb 4D maTepuun

OrnucaHye, KOTOPOE /IaHO BBIIIe, TIPOU3BOJU/IOCH B TAKOM JKe IMPOCTPAHCTBE W BPEMEHH, UTO U
B CTO. Ilo3TOoMy 3HaueHWe ero He MOXeT ObITh JPYyrMM — 3TO MpeoOpa3oBaHHMe abCTPAKTHOTO



eBK/IMZI0BA MPOCTPaHCTBA R' , MosABMsIONIerocs mocie MpUKperieH|si BpeMeHH, MpPOCTPaHCTBa

R' , x mpocTpanctBy R’ . YMHOXUB BpeMms Ha MOCTOSHHYIO BeJMUMHY CKOPOCTU CBETa, Mbl
W3MEeHWIN JIMIIb MacmTab ¥ mpuBend pa3MepHOCTh K pasMepHOCTH AJIMHBL. MeTpHKa TakKoro
TPOCTPaHCTBa TO/IOXKUTENLHO Orpe/esieHa. IIpocTpaHCTBO MMHKOBCKOTO — R; MMeeT Jpyryro
cTpykTypy. OHO TmipeacTaB/isieT co0OW TICEBAOEBK/IMAOBO TIPOCTPAHCTBO CO 3HAKOTlepeMeHHOM
MeTpUKOW. B HEM BMECTO OPTOrOHAJBHOTO TpeoOpa30oBaHUs TOSIBSETCS TUIepOoMuecKoe, B
KOTOPOM BMeCTO OOBIYHBIX TPUTOHOMETPUUYECKUX (PYHKLIMI UCTIONb3YIOTCS TUTiepOosuecre, HO 110
CyTH HUYero HOBOTO B IaHHOM Tpe/ICTaB/IeHUH Ka3a/loCh Obl, He MOXKeT BO3HUKHYTh.

OpHako hu3HUeCKUii CMbICT 0OPUCOBAHHOM BhIIIIE KAPTUHE MOXKET ObITh MPH/IaH, eC/TH BMECTO
TIPOCTPAHCTBA U BpeMeHH Obl1 ObI pacCMOTpPeH HeKHMi (DU3MUeCKHM OOBEKT, a MPOCTPAHCTBO U
BpPEMSI HCITIO/Ib30BA/IUCh OBl MO WX TMpPSAMOMY HAa3HaueHWUI0 — [yl O00O03HAUEHWs TIOJIOXKEHUSI
(busnueckux Ten U Ayt 0003HaueHUs IBKeHHsT (DU3UUECKUX TeJl.

TakuM 006HeKTOM He MOXKeT ObITh 3(hUp, KOTOPBIM TIPeTeH/IyeT Ha POJIb CBETOHOCHOW Cpe/ibl BO
MHOXXeCTBe Teopuil. Bo-miepBbIX, 3TO TpéxmepHasi KOHCTPYKLUsl. Bo-BTOpBIX, CBeT, KOTOpbI B
TakoW cpezse Mor Obl pacmpoCTpaHATbCsA, ObLT ObI 00s13aTeTBHO CBsI3aH € MPOZAOIbHBIMU
KosieOaHUSIMM YacCTUL] TaKOW Cpefibl B TO BpeMsi, KaK M3BECTHO CO BpeMeH OMbITOB l'epija, CBeT
nipezicTaBysieT co0OM TorepeyHblie KoyiebaHusl. B-TpeTbrx, MHOTOUHC/IEHHBIE TIOTTBLITKA OOHAPY>KUTh
3¢up creayet npusHaTh Oe3ycreniHbIMUA. Mbl MOXKEM yKa3aTh Ha [Ipyroil 00BEeKT B MPOCTPAaHCTBE

R* . OH gomkeH BecTH cebsi TaKKe KakK BeKTOp Ct Ha Mpe/iCTaB/lIeHHbIX PUCYHKaxX. B TpéxMepHOM
mpocTpaHcTBe R’ MaTepuasbHOe Tell0 MOKHO B psifie CydaeB 3aMeHHTh T.H. MaTepHaabHOH
TOUKOH, uTOGBI M3YuUWTh JBIDKeHHe Teqa. B mpocTpaHctBe R' 3T0 /I0/KeH OBITH O6BEKT C
Pa3MepPHOCTBIO Ha €IMHUIlY BbIlIe. JTO [O/DKEH ObITh HEKWM JIMHEWHbINM OOBEeKT, ABVIKYL[UCS
TIJIOCKO-TIapasljie/ibHO CO CKOPOCThO V B HaripaB/ieHuMU ocv X. OH MO CBOMM CBOWCTBaM [10/KeH
TIPe/ICTaB/ISTh TeJI0, YaCTHIY, KOTOPYIO MbI MOYKeM Habmozate B Mupe.

Ha PUCYHKe I0Ka3aHo
TOIepevyHoe ceueHue = le
npoctpanctea R' . Ha HéMm
rpeAriosiaraercs, 4ro 4D martepus
3aHUMaeT [I0yIPOCTPAaHCTBO B

TIOJIO’KUTE/IbHOM ~ HarlpaB/ieHUd
ocu x, . [Topu3oHTanbHas
KpacHasi JIMHMSI O3HadyaeT YacTb
TpPEXMepHOU IPaHULIBI 4D
MaTepuH, TUMEepPIIOBEPXHOCTH.
CBeT MOXET PpacrpoCTpPaHIThCS
JIMILLIB 110 3TOM TUIepPIoBepXHOCTH
u OTHOCUTEJIbHO

TUTEPIIOBEPXHOCTH TPe/CTaB/IsAeT
coboil TIONepeuHble  KoebaHusl.

KpacHassi  TyHKTHpHasi  JIUHUS
Tipe/iCTaB/IsieT HCKOMBIH

JTMHENHBIN 00BEeKT B
TIepBOHAYaIbHOM TIOJI0)KEHUH, CIIOIIHOW KPacHOM /MHUel OH 0003HaueH B MOMEHT BpeMeHH t.



M&1 janu Ha3BaHUe 4-8UXpsi STOMY OOBEKTY C TaKUM CBOWMCTBOM. [Ipe/noaraeTcs, UTo OH sSIBISIeTCS
aHaJIorOM TPEXMEPHOW BUXPEBOM CTPYKTYphI, BOZOBOPOTAa. BogoBopoT OyzeT CTOsiTh Ha MecTe,
ecy ero Teyno OyzeT pacrosiokeHO IO HOPMa/lk K TpaHuile BOAbl. B 3TOM ciydyae KpWBH3HA
TPaHUIIBl OyeT CUMMETPUYHON OTHOCHTENbHO OCH BUXPs. [Ipy Hak/iOHe BUXPSI CUMMETPHUsI €ro
IPaHULIbl HapYLIUTCS W CU/Ibl TIOBEPXHOCTHOTO HAaTS)KEHWs HAayHYT CABUraTb €ro B CTOPOHY, TZe
cuMMeTpHst Obia Obl BOCCTAHOBJIEHA, T.€. B CTOPOHY HaKJIOHA.

B ciyuae 4-Buxpsi Mbl MeeM [ieJio C

KPUBU3HOM He JIByMepHOU
TIOBEPXHOCTH, a TPEXMEpPHOU
TUNEepPIIOBEPXHOCTH, HapylleHue
CUMMeTPUU KOTOPOU TaKxe

BbI3bIBAaeT [IBU)KEHHE BCEro BUXPSL.
Ha pucyHke n300pa’keHbl HEKOTOpbIE
obpa3yolye ToKosIerocs 4-Buxpsi
reoze3uyeckue. Bo3MoxxHBIM
SIBJISIETCSI JIIIb perucTpaluu
MOJIO)KEHHSI €ero TOPJIOBUHBI, €ro
nosiokenus B 3D Mupe.

CnoxeHue cKkopocTeit

dopmyrna cnoxkeHus: ckopocrel, nony4yaemas B CTO, Bceria BbI3bIBaeT Jlerkoe HeJOyMeHHe.
[To Heli mosyuyaeTcsi B YaCTHOCTHU, UTO eC/id 0fHa U3 ckopocTeli V unu U paBHa CKOPOCTH CBeTa, TO
00111ast CKOPOCTh V' TOXKe Oy/leT paBHOM CKOPOCTH CBeTa, Kakoi Obl He OblIa ipyrasi CKOPOCTh
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B nipeicTaBneHny, KOTopoe JJaHo 37ieCh, OMYUYUTCs Apyrast popmysna. OHa yxke Obuia momydeHa [3],
[4]. TIycTb oTHOCHUTENBHO Tesla, ABMXKYIILIErocsi CO CKOPOCTHIO V, B TOM >Ke HarlpaB/IeHUU [IBUKETCS
apyroe Teno co ckopocteio U. D10 3Hauut, uto B MCO, CBs3aHHOU C TepBBIM Te/IOM, KOTOpOe
0003HaueHO Ha PUCYHKe CUHUM IIBETOM M KOTOPOEe UMeeT HaKJIOH « , eCThb Tesio, 0003HaueHHOe
KPaCHBIM 1[BETOM U HMMeloIllee HaKJIOH OTHOCUTeNTbHO 4-BUXps TiepBoro Tea [ . OueBHUHO, UTO
OTHOCHTe/IbHO HcxoaHoUM MICO yron HaK/IoHa COCTaBUT CYMMY 3TUX YIJIOB.



[To3Tomy 06I111ast CKOPOCTh, COTVIaCHO orpeziesieHHto (1), paBHa

V'=csin( a+p)=c(sin acos B+ cos asin B)=Vy1-U*/P+U+1-V?/c? (10)

Byznem HasbiBaThb 3Ty opmysy no umenu P. BaH JIMH/eHa, KOTOPbIil BriepBble €€ TMpeJioxKui. Mbl
MOKeM pa3BepHYTh KapTMHKY Ha yros « , 4ToObl yBU/ETh, UTO J/Isi BTOPOTO TeJa TMOJy4Yu/iach
CUTyaLusi, aHaJIOTUYHasl [IepBOMY M UTO ero yrosj HakjoHa B ucxopHoit UICO paBeH y=oa+f . B
5TOM [eMCTBUM, Ha Hall B3IV, OTpakaeTcss IPUHLIUII OTHOCHUTeNbHOCTH OUHILTEeMHA.
PaccMoTpeHune ABWKeHHUsI Tell MPOMCXOAUT HE OTHOCUTENIbHO TUIeproBepxHOCTH BceneHnHow, a
OTHOCHTeNIbHO BooOpakaeMoii, cooTBeTcTByIomei BbiOpaHHOW VCO. OTHOCHUTENBHO eé MOYKHO
Npo/ie/siaTh BCe oIepaliyii, KOTopble ObUIN CZlelaHsbl Bhllle, YTOObI oayunTs [1J1.
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Yrobel cpaBHUTH BbIpakeHHs (9) u (10) Mbl nM300pa3um 3T ABe GYHKUMU Mpu c=1 s
pa3/IMUHBIX 3HaueHWM ofHOW u3 ckopoctedt V wuau U. U3 rpadukoB BUHO, UTO TIPU HY/IEBOM
3HaYeHUM OHU CJIMBAKOTCS, MPU MajbIX 3HAYEHUSIX MOYTU He OTAMYaroTcs. Pasnvuue B TOM, 4TO
riepBasi QYHKLMSI, U300pakeHHasi CMHUM IIBETOM, HeorpaHuueHHa. BTopast yHKIMsS KpacHOTO
LIBeTa, KakK Y J0/DKHA MO yc/ioBUiO (1) He mpeBbIlIaTh M0 MOAY/MH0 eauHULly. OHa mpefcTaB/isieT
coboii TonoBuHYy 3ummnca. IlocsegHuii rpaduK OTpa’kaeT CUTYaLMIO, TPU KOTOPOW OJHA W3
CKOpOCTel paBHa eJJMHULIE.

3ameTtum, uto Gopmysa ciaoxkeHuss B CTO (9) Takke He COOTBETCTBYeT C/Iydato, KOrJja BMECTO

tgattgh

CHMHyCa CyMMbI YIVIOB WCIO/b3yeTCsl TaHTeHC: tg(oc+/3)=1 watgh Mgl 3TOT Ciiydaid
—galg

BBIHY)K/IeHbI OTBEPrHYTh U3-3a HapylleHus yciaosus (1).

12]a=o0
o1




OnbIT ®du3o

OmnbiT @u3o co3gatesns CTO A. DUHIUTENH CUMTAas pellarollM SKCIIEPUMEHTOM B MOAEPKKY

Teoprr OTHOCUTeNbHOCTH [9]. OHAKO XOTS 3Ta TeOpUsi HA OCHOBe (POPMYJIbI CIIOXKEHHsI CKOPOCTel
(9) pmaBasa, Ka3anoch Obl, BepHbIM pe3ynbTar Ajisi 00Hapy»KeHHOTO Ha 3TOM OIbITe Ko3(hduijeHTa
yBiieueHuss ®OpeHesisi, TOSBUIMCH HOBBbIE [JaHHbIE, KOTOpPbIe rOpa3jo Jiyullle OMUCHIBAIM OIbITa
du3o [8],[9] Ha ocHoBe kaccuueckoro s¢dekra [dorsiepa. BmecTe ¢ TeM, 3TOT 3KCTIePUMEHT JaéT
BO3MO)KHOCTh TIPOBepUTH hopmyny BaH JIMHAeHa /s Co)KeHusi ckopocTeil. [losToMy paccMoTpum
nopobHee 3TOT 3KCriepuMeHT. Ero cxema ripe/icTaBiieHa HIDKe.

FM X

Laser g

< Path (2) AN

«— Path (1) _/)‘

Camera

Boga miporonsiercst mo aBym Tpybam. FM — 3To m3MepuTenb CKOpocTd moTtoka. CBeT Jjia3epa C
TIOMOIIbI0 3epkan M1, M2, M3 u M4 Hampap/isieTcsi BAosib Tpyd uepe3 BS — momymnpo3pauHoe
CTEK/I0, KOTOpOe pacller/isieT CBeT Ha JBa nyuka. Kamepoil (ukcupyetcss uHTephepeHUsl 3TUX

JBYX ITyUKOB.

Pe3ysnbrarel omnbiTa NpeJcTaB/ieHbl Ha rpaduke.
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KpacHasi TuHUsSI COOTBETCTBYET KacChueckor opmyrie C/I0)KeHUs, KoTopasi CjieyeT U3 MpUHLIUIMA
, c
oTHOCUTe/IbHOCTH [Nanmuiiesd: v'=V+U=V+— | rae n — nokasare/b IpejoM/IeHust BOAbL. B 3ToM
n
cnyuae uHTepdepeHI[MOHHbIA CBUT BbIpaykaeTcsi popmyJioi [8]:

2
Fs,=1.16 2LV (11)
Ac
3mech L — pymuHa TpyO, v — pa3sHOCTb CKOPOCTeM BO/pl B TpyOax, A - [yIMHA BOJIH Jla3epa.
YucneHHbid Ko3dduiieHT 1.16 Bbipa)kaeT OTHOIIIeHNe MaKCHMaIbHOM CKOPOCTU BOJIbI K Cpe/iHell B

JaHHOM 3KCIIepHUMEHTE.

CuHes nvHus nipefctaBsieT caydait CTO, Beiparkaemoli hopmysioli (9), koTopast B c/iydae

1., ¢
vic <1 npuaumaer Bug, v'=v(1 - )+= . BblpaxkeHHe B CKOOKaX HOCUT Ha3BaHHe
n n

K03 duieHTa yBaeueHyss @peHessi B COOTBETCTBUM C TUIoTe30i ®peHeris, 110 KOTOPOU
CBETOHOCHBIN 3(hUP UaCTUUHO YBJIeKaeTCsl JBIKYILeHcs: MaTepueil. BripaykeHue [ijis c/IBUTa
rproOpeTaeT B/

2

2Lvn

c

1
1-= (12)
n

3[ech Ha/Io OTMETUTD, UTO CUHes JIMHUS, KaK HaM Ka)KeTcsl, HaHeCceHa Ha rpaduke HeBepHO. Mbl
OTMETUJ/IU KUDHOM CUHel TMHUel M0/10)KeHre B COOTBeTCTBUM C MPYBEJEHHOM BbIilie (OpMY/IOH.
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JKupHoii 3en1éH0ii TMHKEH MOKa3aHO T0JI0’KeHre, COOTBETCTBYIoIIee opmysie BaH JIuHeHa

(10), koTopasi B 3TOM CJiyuyae MpUMeT BUJ, V ':%+V\/ 1—% . CIBUT TIpY 3TOM paBeH
n



2
2Lvn 1_i (13)

FS, =1.16== .

Mg BuaiuM, uto dopmysisl (9) u (10) mouTH 0/JMHAKOBO HETJIOXO OIMCHIBAIOT OMbITHBIE JaHHbIE.
OpHaKo HaW/yulllee COBMa/leHre C OTNBITHBIMU JJaHHBIMUA UMeeT MeT0/, Ha OCHOBE IepBOCTENeHHON
3HaUMMOCTH 3ddekTa Jloriepa, KOTOPBIM MpeiokeH aBTopamu pador [8] u [9]. Casur 1o ux
pacuétam paBeH

2Lv
FS,=1.16—— 14
D A,C ( )
[Tockoneky rpaduk FS, paBeH cymme rpagpukoB FSy, u  FS, , 3TO U OC/ITYKUIO

OCHOBAHHEM [|/Is KOPPEKIIMK PUCYHKA, KoTopasi Oblia czieaHa Bhiiie. Hak/oHb! rpadMKOB UMEIOT
CJleiyroIIye 3HaueHusx (B CKOOKax yKa3aHO OIMMO0YHOe 3HaueHue u3 pabotsr [8]):

Teopus Haxkson

HeroToH 0.0784
CTO 0.0343 (0.0151)

Ban JIungen 0.0518

Maitspc, Beiin 0.0441
OKCIIepUMeHT 0.0419+0.0006

3ametuM, uto oTHowenue FS,,/FS, = n*V1-1/n coBraziaet ¢ Ko3pduimentom 1.16.

AHeprusa 4-Bnxps

PaccmoTpuM Harbosiee MpocTyro ¢hopMy 4-BUXpPsi, B KOTOPOM MpeHeOpeXkKEM 3aBUCMMOCTBIO OT
JIOTIOJTHUTE/TbHOTO M3MePEeHUsI U eCTb TOJIBKO /iBa JBWKeHus1 4D marepuu — BpalljeHue BOKPYT OCU
BUXDPSl U [IBU)KEHHE BJOTb OCHM CO CKOPOCTBbIO CBeTa. TpaeKTOpuio TOUkHM 4D Marepuu B TakoM
C/ly4yae MOKHO MpeJiICTaBUTh B BUIe BEKTOPA

Rcos ¢
x= Rsin ¢
0
ct

(15)

3TO cemMelCTBO cripasiei, BUHTOBBIX JIMHUH, MOydyaeMoe TIPH Pa3HbIX 3HaueHWsX pafuycoB R u
yrioB ¢ . Ilosme ckopocrteldi monyuuTcs aud@epeHIUpoBaHreM, cuuTas R He3aBUCUMBIM OT
BpeMeHU

—R ¢sin¢
R ¢cos ¢
0
c

(16)

2 "\2 2
Beruncium Keazipar ckopoctd  u°=(R ¢)°+c® . Torma objas KMHeTHUeCKas SHEpPrUd Takoro 4-
BUXPS IOJIyUUTCS] UHTEIPUPOBaHMEM [0 JIONOHUTE/SbHOMY HU3MepeHuto. L, — 3TO paccrosiHue
BJJOJIb X, , Ha KOTOPOM CKOpPOCTb HCYe3aeT, “JjIMHA YaCTULIbI” B [OMOIHUTE]BHOM U3MepeHUH,

k, - ko3ddurpeHT NporopLruoHaTbHOCTH.



ki L,
2

E:%fdx4u2: (R* ¢ +¢?) (17)

Ec/ivi IpUHATh, UT0  R@$=cC , Mbl TIOMyYdM ypaBHeHHMe [/ SHeprud mokos E,=myc’ , B

KOTOPOM Macca MoKosi m,, TPOIOpLIMOHa/NbHA JyIMHe YacTulipl, m,=k L,

Kor,z[a 4-BI/IXpb HWMEET HaK/JIOH TII0 OTHOIIEHWKO K HOPpMaAJIH, BOCCTAHOBJ/IEHHOW OT
THUIIEPIIOBEPXHOCTH, €TI0 AJIMHA YBE/TUUMBAECTCA

LO
L= (18)
cos
Takum 06pa3om, MbI TIOJTYYUM 3HAMEHUTOe ypaBHEeHUe JIJisi SHePTUU YaCTUL[bI
E=mc’ (19)

m
0 o
B KOTOPOM m:ﬁ - T.H. peasmueucmckas maccd. AJIbTepHaTHBHO, KaK 3TO celuac
1-Vi/c

NIPUHATO [5], MOXKHO CUMTaTh MacCy MOCTOSIHHOW, paBHOM M, , @ SHEePrH0 NPsIMO 3aBUCALLEN OT

2
mg,c

2 2
\/ 1-V7/c
CMBIC/I, KOTOPBIA CBsi3aH C HAK/IOHOM 4-BUXps. B 3TOM (/iyyae MOIy4aeTcs, 4TO IPH MalbIxX

ckopoctu E= . B aTom ciiyuae, ofHaKo, Hesb3si Macce TIPUAATh TOT FeOMeTpPHUYeCKUM

CKOPOCTAX IO CPABHEHHWIO CO CKOPOCTBIO CBeTa Mbl UMeeM K/IdCCHUYeCKOe 3HdYeHHe KHUHETHYe CKOM

SHEPIMM M 3HEPTMM TMOKos E=m,c’+m,V°/2 . A/bTepHaTMBHO MOXHO 3ammcaTh 3Ty JKe

dopmyny B Buse m=m,+m,V°>/2c’

BonHbl ge bBponns

Pelllenyie ypaBHeHuss R @=c uMeeT BU

_ct

=R

+C (20)

[TocTosiHHY10 MHTerprvpoBaHusi C MOKHO TOJIOKWTh PaBHOM Hy/O. 3a ofuH nepuog t=T yron

c

¢ wsmeHnTcs Ha 2 . OTciofia uMeeM R=-; |, rje nuknnveckas yactora w=2x/T . Ilpu
3TOM TIpPeATOI0XKKM, UTO 3a 3TOT Mepuoy, ABwkeHue 4D MaTepuu Bj0JIb OCH 4-BUXPsI TIPOUCXOAUT
Ha PacCTOSIHUM, PaBHOM KOMIITOHOBCKOM A/iMHe BO/Hbl A, : A.=cT . Toraa npu npofBr>KeHUu!

4-BUXpsi 3Ta KOMITOHOBCKasi BOJHA pa3BopauvBaeTcsi B Jie bBpoiieBcKyto BOMHY Ha
TUIepPIIOBePXHOCTH TakK, KaK 3TO MTOKa3aHO Ha PUCYHKe HIDKe.

cT »T _h
= = —=— 21
“ sina  V p (21)
[MocTosinHas [11aHka h onpeenuTcs mpu 3ToM Kak
h=mc’T=ET (22)

Takum obpa3om, 3Heprusi BosiHbl e bpoitns paeia E=hv , rme wacrora v=1/T . Moayb
VIMITy/IbCa OMpeZiesisieTCs [IOUTH KaK B KJIJaCCUUeCKOM MeXaHUKe



m,

p=mV = ¢ sina=m,ctg a (23)

Cos o

A

\J

Oo6cyxaeHue

KoneuHo, npezioykeHHbIM BapuaHT BbiBoga I1J], XOTh U sIBAsieTCd Ha Halll B3IVIsLZ ITPOCTENIINM,
He ugeaneH. Ocb X' pBwkyineiics MMCO He MoxeT ObIThb ToBepHyTa. Eé Harpap/ieHue I10
YCJIOBHUIO JIOJDKHO COBIMAZJATh C HarpaBieHWeM ocd  x mnokoseiicss MCO. OpgHako, npocToTa, C
KoTopoii nonyuarorcsi [171, TpeGyeT 00bsicHeHus1. [IbITasich MOHATH CyTh TIOBOPOTA HA YTOJ1 ' TIpU
ITJI, MbI Hen36eXXHO MPUXOJUM K MBICJIM O YeTBEPTOM HM3MepeHUH. [Ipy 3TOM MbI [JO/KHBI TIPUHSATh
BO BHMMaHHe, YTO IOBOPOT B YeTbIpEXMEPHOM IPOCTPAaHCTBe MPOUCXOAUT He BOKPYT OFHOM 0cH,
Kak B TpéxmMepHoM Mupe, a “BOKpYr AByMepHOU IiocKoCcTH”. [103TOMy KaXkeTCsi eCTeCTBEHHbIM
TIPeAII0/IOKUTh, UTO, eciy [1JI MMerT OTHOLLeHWe K peasbHOMY IIpoLiecCy, TO roBopoT npu I[1J1
JO/DKeH TPOUCXOAUTh C ydaCTHeM 4eTBepToro usMmepeHus. IIpu 3TOM eciu 3TO NMPOCTPaHCTBO-
BpeMsi, TO MIOBOPOT JJOJDKEH MPOU30MTH B TVIOCKOCTH, BK/IIOYAOLIYH0 BpeMeHHY0 0Cb. Ecm 310 4D
Marepusi, TO [IOBOPOT B IJIOCKOCTH (xl,x .) > KaK 3TO MPe/JIOkKeHO BhIILIe.

B mnepBoMm ciyyae IpoCTpaHCTBa-BpeMeHM, OJHAKO, IOBOPOT IpuobpeTaeT abCTPaKTHBIH,
YKCTO MaTeMaThyecKuii xapakTep u I1JI - cmbIc/ maccMBHOrO TpeoOpa3oBaHMsl KOOPJUHAT, MpU
KOTOPOM IIO/IO)KEHHe BCeX BEKTOPOB OCTaéTCsl HeM3MeHHBbIM. VI3MeHWIO0Ch I0JIOKeHUe Ocel
CUCTeMbl KOODJVHAT U BeKTOpa MOIY4YWIM HOBble 3HAueHWs KOOPJWHAT, HO UX MOAY/IU U HX
TIO/I0)KEeHUST OCTa/IMCh HeM3MeHHbIMU. Bo BTOpoM ciyyae 4-BUXpb, KOTOPBIN TpeficTaBssieT coboit
3aMeHy TPEXMEPHOrO Tesa B OOBIYHOM TPEXMEPHOM IIpeZCTaB/IeHNH, MT0/Ty9aeT peasbHbId HaK/IOH
OTHOCHUTENbHO TUIeprioBepxHoCTU. IIpocTpaHcTBO Tipy 3TOM OCTaércs Oe3 u3MeHeHusi. Takoe
npeoOpa3oBaHue SIB/SIeTCS AKTUBHBIM. VIMEHHO OHO COOTBETCTBYeT ABVIKEHHUIO Tejla, BEIPAKEHHOTO
B K/IaCCHYeCKOW MexaHUKe rpeobpa3zoBaHueM ['amanes x'=x+Vt . B npeasokeHHON KapTHHE
[BIDKeHWe 4-BHUXps BOJIb THUIEPIIOBEPXHOCTH BcesleHHONW MOAUMHAETCS WMEHHO 3TOMY 3aKOHY.
Kpome TOro, mpencraBneHde moBopoTa JaéT B 3TOM ciydyae Ay Bekropa H peanbHoe,
JleMICTBUTE/IbHOe, 3HaueHue B oinuMe oT uHrepBasa CTO, KOTOpbIM MOXXeT NMPUHUMATh U MHUMbIe
3”HaueHus. IIJI BO3HMKAOT, KaK 3TO BHUAHO W3 BCero pacCMOTpPeHus, IyTéM [AaCCUBHOIO
npeobpa3oBaHusi. B 3TOM, Ha Hall B3IVIsif, 3aK/IFOYAeTCs CMBICT TIPUHIAIA OTHOCHTETBLHOCTH
TeOpHH OTHOCHTEIbHOCTH, KOT/la BMEeCTO aKTHBHOTO Iipeobpa3oBaHus MpefijiaraeTcs acCUBHOE.

[MousiTHe cobbIThs, ucrionb3yemoro B CTO, B faHHOM TpaKTOBKe MpUobpeTaeT MHOe 3HaueHUe.
9T0 Takxke Habop BemuuH (X, t), Kak 1 B CTO. Tonbko 3TO He Takoe JOBOJILHO abOCTpaKTHOE



coObITHe, KaK BCTIBIXMBAHME CBeTa B TOYKe X W B MOMeHT t. Tak rmoHuMaemoe coObITHEe HUKaK He
CBSI3aHO C CYI[eCTBOBaHWEM [IBMDKYILENCS CUCTeMbl OTCUéTa, XOTs Lielb UMEeHHO B TOM, UTOOBI
NOMyunTh (OPMY/bI Tepecuéra KOOpAWHAT COOBITUS B OJHOM CUCTeMe OTCUéra AJs Apyrou
cucteMbl. MBI TipefylaraeM Takyl HECJOXHYH CUTyalMi0. B Touke X yC/IOBHO HeNOABW)KHOM
CUCTeMbl OTCUéTa JBUKETCS Te0 C MOCTOSSHHOW CKOPOCTBIO V, KOTOpoe 3a BpeMsi t Ipeojoreso
paccrosinue Vt. Hajo MoHSTb, KakuM OyfeT Te ke pacCTOsiHMe U BpeMsi B CHUCTeMe OTCUéT,
CBSI3aHHOM C 5TUM TeJIOM — PacCTOsIHMe X' , MOJIOKeHUs] TOUKU X, U BpeMeHU t' , 3a KOoTopoe
TiepeMeCTUTCsl Hauaslo Hero/IBWKHOM CUCTeMbl OTCUéTa. V3 pUCYHKOB, UTO eCTb HUKe, BUJJHO, UTO
ec/d TepeMecTUTb BeKTOp Vt B Haualo CUCTeMbl OTCuéTa (WM >Ke TPOCTO OTMepUTh
paccrosiHue, paBHoe Vt ), TO Mbl CHOBa MO)KeM TMPHUUTH K TMOCTPOEHHIO, KOTOpoe ObLIO AaHO
BHaua’ie.

1 W
X X

B nmnpennoxkeHHoM BapuaHTe BbiBoga I[1JI 3HameHuUTbie 3(PQeKTbl MPOJOILHOTO CXKaTus
pasMepoB U 3aMe/lJIeHUs] BDeMeHH MMeIOT MHUMBbIM, KaKYIIMKWCA XapakTep, BO3HMKAOLIMN M3-3a
reoMeTpun HabmozeHus. [1o3ToMy Bce mapa/ioKChl, Takve Kak IMapasiokC O/M3HEL[0B, MOTYT OBITH
paspeliieHbl mpocTedmuM obpa3oM. HeT peanbHOrO 3amezyieHusi BpeMeHHW B fBwkyteiics UCO.
I[Mokosimuiicss HabOAATeTE MOXKET JIUIIh MBIC/IEHHO TIPeICTaBUTh, UTO 3TOT 3(PQeKT MMeeT MecTo.
3ame/yieHre BpeMeHH, SKOObI HabsmoaeMoe Tpy PerucTpalyiyd KOCMUYeCKUX MIOOHOB M B JIDYTHX
9KCIIepUMeHTax, BO3MOKHO, CBsi3aHbI C YBeJIMUeHWeM BpeMeHU JKU3HU YaCTUL], KOTOpOe I10/1y4YaeTcsl
B IBWKeHUU. CO CKOPOCTBIO MeHseTCs [JIMHA YaCTULIbl — MeHsIeTCsl U BpeMsl eé pacriaZia, ecii OHa
HecTabuibHas1. Macca yacTull 1o 3ToM >Ke ITpUUKHe T0/TyJaeTcsi 3aBUCAIIelf OT CKOPOCTH.

[TpoBepka mpe/ioyKeHHOW (GOpMy/bl AJIsi CJIOKEHUsI CKOpOCTel morsia Obl ObITH TPOBEPKO
BCell mpeasioxkeHHON KoHLenimu 4D marepuu. OgHako omiuursi ot popmynsl CTO cka3biBarOTCS
JMIIb TIPU IOCTaTOYHO OO/BIIMX CKOPOCTAX. OmnbiT ®u30 He /[aéT TOMHOW YBepeHHOCTH B
CripaBe/i/TMBOCTH TIpe/jjlaraeMoi MO/ieJTu.

CaM TIpUHLMII OTHOCUTE/IbHOCTH JIETKO TPakKTyeTCs B pamMkKax Mmozenu 4D marepuu. OH
3aKJ/IF0YaeTCs C 3TOM TOUYKU 3peHUs B HeBO3MO)KHOCTH YCTaHOBUTh MUCTUHHOE IOJI0KeHHe T'PaHMLIbI
4D BcesieHHOM, I'paHUYHOM TUITEPIIOBEPXHOCTHU. [103TOMYy MOXKHO Tak niepe)OpMyIMpOBaTh 3TOT
TIPUHLIAIL:

* Hukakum METOAOM HEBO3MO)XHO YCTAHOBUTH UCTUHHOE IOJI0)KeHHE I'DAHULIBL BceneHHoii.

B pamkax mozenu 4D marepuu 3TO TMoOJIoKeHHe JerKo oObsicHsieTcsl. [|BibkeHMe Tena B HallleM
TpéXMepHOM Mwpe — 3TO /ML BUMMAas 4aCTb IepeMellleHHs] YeThIPEXMEPHOI0 BUXPS BJOJIb
rpanuLibl BeceneHHo. Takoe JBHKeHHe SIB/ISIeTCS MHEPLIMOHHBIM. DTO 3HAYUT, UTO BUXPb COXPaHsIeT
CBOE 1ojie CKopocTeld TouM 4D MaTepuy, KOTOPOM OH OKDY)XEH M M3 KOTOPOM OH COCTOWT, UTO



SIBJIETCS C/Ie[ICTBMEM TOTI0, UTO BUXPeBOe JBWXKeHHe “BMOPOXXeHO” B mose ckopocred 4D marepuu.
OTOT BBIBOJ, MaTeMaTHUyeCKH BbIpa)KaeTcsl B BU/le ypaBHeHus [6]

F+L,F=0 (24)

rie L, - mpou3BozHas JIM OTHOCWUTE/NLHO TOMS CKOpocTed u, F — TeH30p T.H. 8HympeHHe20

u

31eKMPOMAZHUMHO20 NO/SL, OTIPe/Ie/IIeMOr0 Kak UeThIpEXMepHasi 3aBUXPEHHOCTB M0/ CKOPOCTei:
F,;=0,u,—0,u; . (25)

[TosTomy nro6ast ICO co CBOMM TesioM OTCYETA BBITVISIIUT TaK, KakK Oy/ATO 3TO Te/I0 HaXOJUTCS
B [10KOe OTHOCHUTe/IbHO BcesleHHO! B TO BpeMs, KaK OHa MMeeT HAaK/IOH Ha HeKui yron «, .llpu

3TOM CKOpPOCTh CBeTa B Hell He paBHa MCTMHHOW CKOPOCTH CBeTa, KOTOpPOi 00/ajjaeT peasbHas
TUIepIIOBEPXHOCTD,

C,f=C COS ¢4

[Tostomy Bompeku yTtBepxzaeHnt0 CTO CKOpOCTb CBeTa He SIB/SIeTCS UHBAPUAaHTHOW OTHOCHUTEJILHO
niepexozioB u3 ofgHoi MICO Kk apyrout. OHa Ka)keTCss MHBaPMAHTHOM HaO/II0fiaTeio, HaxoAsI[eMyCst
HenoABWKHbIM B ofgHOoW u3 WMCO. [lelCTBUTENbHO, TOCKOIBbKY pacCTOSIHUS W BpeMeHa B
nerkyteiicss MCO eMy KayTcsi B cOOTBeTCTBUM C (7) U (8) yMeHbIlIeHHbIMA Ha OJWH U TOT ’Ke
MHOXUTENb COSC, , TO CKOPOCTb CBeTa, SIB/IAIOLAsCS OTHOLLEHHWEeM 3THUX BeIUYMH, Toxe Oyzer
MIOCTOSIHHOW. OJTO YTBep)K[eHWe CIpaBeJ/IMBO KakK Jjisl IPOAOJIBHBIX PAaCCTOSHUW, pPacCTOSTHUM
B/IO/Tb [BWDKEHUS , TaK U 7Sl TioriepeyuHbIX [7]. OTHOCUTE/NbHOCTh B 9TOM Mpe/CTaB/IeHUN 03HauaeT
HEBO3MOXXHOCTb YCTaHOBUTh 3HaueHue ¢, . [lostomy B ¢opmynax I/ BMeCTO CKOpPOCTH CBeTa,
NIpPUHMMAIOLLeN TIpefie/IbHOe 3HaueHWe Ha TMIeplioBepXHOCTU BceseHHOW, cCriefyeT NOHMMAaTh
ckopoctb €, . Ho Bmecte c Tem, [ faroT Ham KIIH0U K OTIpe/ie/ieH 0 UCTUHHON CKOPOCTH CBeTa,
KOTOpoii oOsazaeT rpaHuna BceneHHOHW, ecid, KOHEYHO, BO-TIEPBBIX, Takasi TrpaHuLA
[leliCTBUTEJILHO CYILeCTBYeT U eC/I1, BO-BTOPBIX, Mbl HAYYMMCS OMpe/ie/IsiTh 3HaueHue yria o, .B
3TOM CMBIC/Ie MbI ObI TIOYUH/IU JIOCTYTI K HEKOM abCOMIOTHOM CHUCTeMe OTCUéTa, CBSI3aHHOW C TaKUM
TEJIOM OTCUéTa Kak Hamla BcenenHas. B atom ciyuae T1J1 cienoBano Obl MpUMeHUTSH AJ1s Tiepexo/ia
Mexay Toi ycsiopHo MICO, B KoTopoii Mbl HaxoauMcst 1 3Toii ACO. 3To OBl 03HauUaso MpeozioieHre
MIPUHLMIA OTHOCUTELHOCTHU B TIPeZIJI0XKeHHOU (hOpMYy/IMpOBKe.
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