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AHHOTAUMSA

B ocnoBy CTO DitHmTeiiH nonoxun asa npuHuuna. OxHaKo, Uil TOro YTOObI MOJIYYHUTh
npeodpazoBanus JlopeHLa U Bce PENITUBUCTCKUE CIIEACTBUSI U3 HUX, JOCTATOYHO TOJIBKO OJHOTO
npuHIMna (mocTtyjgaTa) - MHBAPUAHTHOCTH CKOPOCTHM CBeTa. OTOT TNPHUHILMI  SBIAETCS
NepBOIPUYMHON TpeoOpa3oBanuil JlopeHla, €IWHCTBEHHBIM, HEOOXOAMMBIM U JOCTATOYHBIM
YyCIOBMEM JJIsI MX BBIBOAA, a TaKXke JUId MPOBO3IJIALICHHUS NPUHIMIA OTHOCUTEIBHOCTH U
paBHONpaBUsl BCEX HMHEpPUUAIbHBIX cUcTeM oTcueta. [lomyuenue mpeoOpaszoBanuii Jlopenua wuz
IPUHLMIIA OTHOCUTEIBHOCTH BO3MOJKHO, HO IpPHU 00sA3aTeIbHOM Y4yE€Te NPUHIMIA ITOCTOSHCTBA

CKOpPOCTH CBETa.

Kinouesrle ciioBa:

IToctynatet CTO, mnpeoOpa3oBanus JlopeHua, HEO0O0XOAMMOE JIOCTATOYHOE YCIIOBHE,
MMPUHIUIT IIOCTOAHCTBA CKOpPOCTH CB€Ta, MPUHIUIT OTHOCHUTCIBbHOCTH, CBeTOHO}lO6HLIﬁ,
Oeitrenbaym, Manuga, Ctenanon
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BeiBoa CTO U3 npuHIMNA OCTOSIHCTBA CKOPOCTH CBETA

Bce BriBoabl CTO - npeoOpazoBanus JlopeHa u pesiTUBUCTCKAE COOTHOLLEHUS! MTOJTyYEHbI
KaK KOppekTHble MareMatuueckue BbIBOAbL. [loaromy CTO 1o cBoeil cytu siBisieTcs Teopueit
MaTeMaTUYEeCKOM, UMeeT Bce €€ NMPU3HAKU: METOJO0JIOTUS BBIBOJA, UCXOJHBIE MOCTYNAThl. XOTA B
ocHoBy CTO OiHIITEHH NOJOXWI JABa MocTynata (MpUHLUMIA), MOXHO cka3aTh, 4Tto CTO
(dakTuyecku Oa3upyercs Ha €JUHCTBEHHOM IOCTYJaTe: O HEM3MEHHOCTH CKOPOCTH CBETa BO BCEX
NCO — npunHnMIiie nocTossHCTBa (MHBApUAHTHOCTH) CKOpOCTH cBeTa. [lokaxem 3To - BbIBEAEM
npeoOpa3oBanusa JIOpeHIla U OCHOBHBIE CIIEACTBUS U3 HUX, UCIOJB3YS [UIA 3TOrO TOJIBKO OJHO
IPETOJIOKEHHE: CKOPOCTh CBETA «C» BCErJla OJIHA U Ta Xke, He3aBUCUMO OT Toro, asuxkercs MCO
WIN NOKOUTCS. VIHaue MOXKHO CKa3aTb, 4YTO CKOPOCTbH J000ro ()0OTOHA paBHA CKOPOCTH CBETa, IJE
Obl OHa HHU Obula H3MepeHa: B JBWXKyleidcs win B nokosmeics MCO. Oto camoe obuwee
OIIpeJieJICHNE NPUHIIMIA TIOCTOSIHCTBA CKOPOCTH cBeTa. OHO HE BKIIIOYAET B ce0sl yIOMUHAHUI 00
HCTOYHHUKE 3TOro ()OTOHA U O COCTOSHUU JIBWKEHHUS] MCTOYHHMKA (WM NPUEMHUKA), SBJISIOLIMXCS
uznuwHUMy. 3asBJICHUE O MPEACIbHOCTH CKOPOCTU CBETa TaKXKe SIBILIETCS HPOU3BOOHBIM OT
IPUHIMIIA IOCTOSHCTBA CKOPOCTH CBETA, €T0 Cle0cmeueM: ECIIN CKOPOCTb CBETa HEM3MEHHA BO BCEX
HCO, To oHa asmomamuuecky CTAHOBUTCA MAKCHMAJIbHO BO3MOKHOW ckopocThio. Ha30BEM 3TOT
MIPUHLIKI TOCTOSTHCTBA CKOPOCTH CBETa OCHOBOM TEOPHH, @ BCE MOJyUYEHHBIE C €T0 UCIOJIb30BAHUEM
BBIPAXXEHUS - CJIEACTBUEM HTOT0 NpUHIMIA (IIOCTYJIaTa), CIIEICTBUSIMH, BEIBOJIAMHU TEOPUH.



Jliist BBIBOJ@ paccMOTpUM IiaTdopmy anuHou L, koTopyro nepecekaet (POTOH, UCITYILEHHbIN
HEM3BECTHHIM HCTOYHMKOM W/WiIM TpocTo mposeraromuii mumo. Kak mpunsto B CTO Oynem
paccMaTpuBaTh IB€ MHEPLMAIbHBIE CUCTEMBI OTCYeTa - HenoABkHYI0 K 1 nonsmwkHyto K'. ®oton
U HaOmoatenedd Ha ratdopme mpoJsieTut depe3 He€ 3a Bpems to = L/c. CoxpaHum cuctemy
00o03HaueHuH, 61m3Kyto Kk npuHsaToi B CTO:

L' — nnuna margopmel B MHEpLIMAIbHOM cucteme oTcueta K

L — nnuna nnatdopmsl B MHepIHanbHOU cucteme K;

t' — uHTepBa]l BpeMeHU (Bpemsi), 3a KoTopoe (OTOH MpoJieTaeT 4vepe3 Iuarhopmy u
BO3BpaiaeTcsi oopatHo B cucteme K';

t — WHTEepBad BpeMeHM (Bpems), 3a KoTopoe (POTOH mpoJieTaeT yepe3 MmiaTthopMmy u
BO3Bpaiaercs ooparHo B cucteme K.

Habnronarens B aBmxyieiics cucreme K' cunraer e€ nokosiuieiicss v BbIUMCIAET, 4TO (POTOH
npeojoJeeT miarhopmy 3a BpeMs (IyTh Ty1a U 00OpaTHO):
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HamportuB, BHemHuii Habiroaareab BUAMT: CBET B OJHOM CJy4ae JOTOHSET 3€pKajio Ha
IIPOTUBOIIOJI0KHOM KOHIIE IUIaT(OPMBI, @ B IPyroM JIETUT HAaBCTPEUy MUILIECHHU:
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Puc.1 Ilonem pomona c mouxu 3penust 6newneco Habmooamens. Yacwol guewne2o (HeN0OBUNCHO20) HADIOOAm esl
NOKAdCYm 8pems t, a uacwvl Ha naamgopme (o08udICHbIE) NOKANCYM BPeMSL Lt .

Ha pucyHke BHIHO, YTO JJIsi BHEIIHEro HaOrOAaressi BpeMsl ABWKEHHUS (OTOHA BIOJIb
JBYOKYILEHCs TU1aT(opMBbl Ty1a 1 0OpaTHO COCTABUT:
L L
t= +
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[IpeoOpasyem ypaBHEHue:
2
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BoipaskeHre BTOpoil ApoOM BBIMSIAWT Kak KBaApaT HEKOTOpOM BenuuuHbl. OO003HA4YMM 3Ty
BeMYMHY yepe3 k (04eBHIHO, UTO 3Ta BEIMYMHA OOJIBIIE ANHUIIB ):
2L
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Mpb!I NoTy4usIu MOKa3aHUS JBYX YacOB: JBWXKYLIUXCA C IUIAaTGOPMOi - t° U HENOJABUIKHBIX, MUMO
KOTOPBIX ABIKeTCs Iiaardopma - t. O4eBHIHO, 3TH MOKa3aHUS pa3nuyaroTcs. YToObl y3HATh, Kak
MU3MEHUJIOCh «BpeMs B MOJETE» (POTOHA uepe3 IBMXKYILIYIOCS IU1aTGopMy IPH PACCMOTPEHUM €r0 B
pa3sbix MMCO, BbIYMCIUM OTHOLIEHHE 3TUX MOKAa3aHUN:
2
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Ortcroga nocje COKpaleH!i Noay4aem:
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Bpems t° — 3710 Bpems (uMHTepBas BpeMeHH) mpos€ra (oroHa uepe3 miIaTdopmy A
HaOJroaTens, Haxojsdulerocs Ha 3Tod Iuargopme, a L' — 310 JMHA 1uiat@opMbl JJsl 3TOTO

HaOmoaTens. OueBUIHO, YTO HaOJrOAaTe b HUYEro He 3aMEeTHJI MOCie pa3roHa miaardopmsl, s
HEro HUYEro He MPOM30ILIO, OH, BOOOIIE TrOBOps, MOI M HE 3HATh, Y4TO IMJardopma JIBHKETCS.
HOSTOMy OTU JBC BCJIIMUMHBI — HCXOJAHBIC, HC COKpATHUBIIHECA, TC, KOTOPBLIC OBLJIN M3BECTHBI a0
Hayajia SKCIepuMeHTa. A 4To ke 3a BeinuuHbl t 1 L? HabmonaTens, KOTOpblii BUIUT JBUKEHHE
mI1aTGOpMbI, MBI CUMTAEM HEMOJABMXKHbIM. ClenoBaTeabHO, OH BUAMT IaTGopmy IiauHOM L u
BpeMs t, 3a KoTopoe (OTOH mposieTes yepe3 miaTtdhopmy Tyaa ¥ obpaTHo. Mbl 3HaeM, 4TO Ha
w1atdopme Yachl CTaJd WATH MEIJIEHHee, TO €CTh BpeMs t', mpolealiee Ha miat¢opme, MEHbIIe
BpPEMEHH, MpOILEANIET0 B HEMOJABIKHON cucTeMe oTcyera t. AHAJOTHYHO JeJlaéM BBIBOA: B
HENOJBMKHONW CHUCTeME [UIMHAa MIaT@opMbl BHUIUTCA YKOPOYEHHOM 10 BeiauuuHbl L, mpoTus
ucxoaHou muHel L'. OgHako, B COOTBETCTBUU C MPHUHITHIM MOCTYJIATOM O MOCTOSHCTBE CKOPOCTH
CBE€TA, Mbl JOJDKHBI IIPU3HATDH, YTO €CJIU IIYTh I CBETAa MU3MCHHJICA, TO BPEM B IYTU Y (I)OTOHa
TaKk)ke HU3MEHWI0Ch. W H3MEHMIOCH OHO B Ty JK€ CTOPOHY, YTO M JUIMHA IUIAaTQOpPMBI —
YMEHBIINWIOCH, TPUUEM POBHO BO CTOJIBKO K€, BO CKOJIBKO COKpaTHJach miatdopma, BeAb 3TU TPpH
BEJIMYMHBI CBS3aHbI GopMyInoii: to = L/c, To ecTs:
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[MoacTasss (1) B (2), mostydaem:
L' L
KL L
OTtkyza nocse npeodpa3oBaHU HAXOIUM:
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1, HAKOHEII:
L'=kL
[ToncTaBuM 3HaYeHHE BENMYMHBI K U Tpeobpa3yeM K MPUBBIYHOMY BHUILY:
2
v
L=L"[1-— 3)
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Taxum obpazom, cmepoicens, umerowuil OIuHy L' 6 motl unepyuaivbHou cucmeme, 20e OH NOKOUMCH,

2

umeem ONUHYy ;. [ _ U 6 MOl UHEPYUANbHOU cucmeme, OMHOCUMENbHO KOMOPOU OH
2
C
0BUINCEMCSL CO CKOPOCMbIO V 8 NPO00IbHOM Hanpasienuu. [loactasmisem (3) B (2) 1 HaAX0IUM TaKoe
e BBIPOKCHUE IS BDEMCHHU:

4)

Takum o6pa30M, deuofcyw;uewz 4acvl HA4YUHAOM omcmaeamo, X00 UX 3amMeoNsiemcs 6

2
OMHOUWIEHUU 1 - U_2 , XOms C MOYKU 3PEHUA MOoU UHEPYUATIbHOU CUCMEMbL, KOmopas osudcemcst
C
emecme C yacamu, 6 4acax He npousouio abconomHo HUKAKUX U3MEHEHU.
3Z[eCI) Ha6HIOHaTCHBHBIﬁ YUTATCJIb 3aMCTUT «IIPOTHUBOPCUYHUC), U3BECTHOC KaK «IIapagoKC

HITpUXa». DTO HaAyMaHHbIN, (hopMabHbII apagoKe, TaK CKa3aTh, apaJoKkc OYKBbI, HO HE qyxa. B



HallleM ciy4ae Mbl caMu BbIOpanu o0o3HaueHus BpeMEH. Kak o00o3HauaTh Tak Ha3blBaeMoe
«BHyTpeHHee BpeMst UCOy, siBnsieTcst B 10CTAaTOYHOM Mepe MPOU3BOJIOM.

W3 ypaBuenuii (3) u (4) siBHO cienyeT MpeebHOCTh CKOPOCTHU CBeTa «c» - Hukakas MMCO ne
MOJKET JIBUTaThCsl CO CKOPOCTBIO V > C, IOCKOJbKY B 3TOM CiIy4ae IOJKOPEHHOE BbIPAKEHHE
CTAHOBHUTCA OTpULATCIIbHBIM. Taxxxke B paCCMOTpeHHOﬁ METOAMKE BBIBOJA HpI/IBe}IéHHI)IX
ypaBHeHI/Iﬁ NpoCMaTpUBACTCs TMPUHOUII OTHOCUTCIIbHOCTU: BCC BbLIKJIAAKHW Mbl MOIJIM BECTH,
nomeHsB paccmatpuBaembie UCO mecTamu, U MOJYyYUTh TOYHO TaKOM Ke pe3ysbTart.

BI)IBCI[CM M3 MPOBO3MIAICHHOI'O0 BBINIC IIOCTYyJIAaTa (HpI/IHHI/IHa) OCTaJIBbHBIC CJICACTBUA
paccmaTpuBaeMoil Teopud. s 3TOro HaMm HEOOXOAUMO IMOKa3aTh SIBHHIM 00Opa3oM JIBE CHCTEMBbI
orcyera Ku K':
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Puc.2 B nenodsuscnoui unepyuanshot cucmeme omciema K uacol umerom koopounamy X, a 6 n0O0GUANCHOL
unepyuanvHol cucmemuvl omcyema K no ucmeuenuu epemenu t - KOOpouHamy X .

K nnepumansHoii cucreMe orcuera K npusssansl KoopauHATHBIE OCH XYZ, a K IIOABUKHON
cucteMe K’ - koopaunatabie ocu X 'Y Z'. Ha pucyHke ocu Z u Z' He mnokas3aHbl. B HauaibHbIH
MOMEHT BpeMeHH t=t'=0 Hayasia KoOpJMHAT HenoABWXHOU cuctemsl K n nBmxymeiics cuctemsl K
(monoxenue I) coBmagaror. [lo mpomiecTBuM BpeMeHH t B HeMOABMXKHOW cucteMe K moaBuskHas
cucteMa K' ynanunace (nonoxenue II), u pacctosiHue Mexay HadajgaMu KOOPJMHAT JIByX CHUCTEM
orcueta ctanmo vt. IlpousBeaém mnpeoOpazoBaHuMe KOOPAMHAT HEMOABMKHOW cuctemMbl K B
KOOpAMHATHI ABIXKYyLIeicsa cuctemsl K'. M3 pucyHka BUJIHO, YTO KOOPAMHATA YacOB C TOUKH 3PEHUS
cuctemsl K* paBHa:

x'=04'-0B",

rae 0B™ u OA" - niusbl oTpe3koB Ha ocu 0X ¢ Touku 3peHMs ABMXKYyLIelcs cuctemsl K (¢ yueTom
UX 3HAKOB, ITOCKOJIbKY B cucTeMe K’ gachl IBHXKYTCS B OTpULATEIbHOM HarpaByieHuu). OueBUIHO,
YTO JJIMHBI 3TUX OTPE3KOB C TOUYKHU 3pEHUS MOABMXHOU cucTeMbl K’ yKOpOuUeHBI 0 OTHOLIEHUIO K
UX pealbHbIM pa3MepaM B HENOABM)XHOM cocTosHuu B cucteme K. CrenoBarenbHO, 4TOObBI
BBIUMCJIUTh MX JJMHBI B MOJBHXKHOU cucreme K', Mbl JOJDKHBI BOCHOJB30BAaThCs IOJYYEHHBIM
BBIIIIE COOTHOLIEHUEM (3) JIJIs1 OTPE3KOB:

COOTBETCTBEHHO, BTOPOil OTPE30K:




HOI[CTaBJIHeM 9TU BCJINMYHUHBI B UICXOAHOC ypaBHeHI/Ie 58 HonyqaeM:
—Vvi+Xx

OTO ypaBHEHHUE MOKA3bIBAET, KAKyI0 KOOpAMHATY B cucteMe K' OynyT MMeTh HENOABHKHBIE Yachl,
HMeEIOIINEe KOOPAUHATY X B HENOABM)KHOU cructeme K uepes BpeMsi t IBUIKEHHsI CO CKOPOCTBIO V.

Paccmotpum, kakoe Bpemsi OyayT MOKas3blBaTh JBHXKYyluecs 4acbl. Ham m3BecTHO, uTO npu
JBY)KEHUU OHU OTCTAOT OT HENOJBUKHBIX. Buaumo, yem fosbiie U ObIcTpee 4achl JBUXKYTCS, TEM
Oosbllle OHU OTCTarOT. IIOHATHO, YTO HpPU 3TOM Yachl YJAIAIOTCA OT HEMOABM)KHBIX HAa KaKOe-TO
paccrosinue. HTepecHo, Ha kakoe? UToObI BBISICHUTD 3TO, PACCMOTPUM PUCYHOK:

vt

=0 t X

0 x
Puc.3 Ilo ucmeuenuu pemenu t 08udCywuecs 4acol nepemecmamcs 8 MmoyKy ¢ KOOpoOuHamou X u 6yoym noxkazviéamas
epems t’, Komopoe byoem MeHbUie 8peMeHU t 8 Heno0sudCcHol cucmeme omcyema K.

HBmwxymasics cuctema K' nepemectunach U3 nojioxenus | B MOMEHT BpeMeHH t=t'=0 B moJioxeHue
II. Yacel npu 3TOM NOKa3bIBAIOT BpeMsl t Ut COOTBETCTBEHHO, KOOPJMHATA JIBUXKYIIIMXCS YaCOB C
TOYKM 3peHus HemoABwKHOU cuctemMbl K paBha x. IlpeoOpasyeM ypaBHeHue (4) cieayromum

o0OpazoM:
2

v V2 v
Bl="51 ==t t——w
" _ c)_ ¢ ¢
r'= VZ - VZ - VZ
= =Y =Y
C C C

B nocneaneM BbpaXeHUHM COCTABHOTO PABEHCTBA ITPOU3BEIEM OUEBUIHYIO 3aMEHY Vt = X.

t—Lx
l“: 02

)

Takum 00pa3oM, 1O NPOIIECTBUU BPEMEHH t IBUIKYIIIHECS CO CKOPOCTBIO V Yachl yIAISITCS Ha
paccTosiHUE X U OyIyT MOKa3bIBaTh BpeMsl t', M MBI ITOJIy4aeM BCE KJIACCUYECKUE YPABHEHUS
npeoOpazoBanuii JIopeHna (18a mocieqHux 100aBIIeM U3 O4EBUTHBIX COOOPAKEHUH - IBHKEHHUS
TOJIBKO 0 OCH X):
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[locnennee u camoe 3araJlouHO€ U3 TPEX M3BECTHBIX OCHOBHBIX CIIEJCTBUI NpeoOpa3oBaHUit
JlopeH1a - OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH BBIBEIEM TPAIUIIMOHHBIM criocobom. ITycTs Ha ocu
X B uHepuuanbHOi cucteme K mpoucxXoasT 1Ba cOOBITHS B TOUKAX X, X2 B OJJUH U TOT K€ MOMEHT
BpeMeHH t. OTMETUM MOMEHTBI COBEpILIEHMsI 3TUX coObiTuil t'), t'» B cucreme K'. CoriacHo
nostydeHHou ¢opmyre (5) HaxoauMm:

Msbl Buaum, 4To t'; HE paBHO t, TO €CTh, 06a cobwvimus, 00HOBpPEMEHHble OmHOocumenvho K,
OKA3b18AIOMCSL PAZHOBPEMEHHBIMU omHocumensHo K . DT0 pacXoXKIeHuEe BO BpEMEHH TeM OouIblle,
4eM Jiajiee OTCTOST JPYT OT Apyra ¢ TOYKHU 3peHust cucteMbl K MecTa, T/1e OHU MPOU30LILIH:

v
T(xl - X;)
c

Wrak, nomyuyuB ypaBHEHHS, B TOUHOCTH COBIAJAIONIUE C YpaBHEHHSIMHU MpeoOpa3oBaHUM
Jlopennia B CTO, mbl moka3zanu, 4To npeoOpas3oBanusi JIopeHI]a B OCHOBHBIE CIIEICTBHS M3 HUX
MO’KHO BBIBECTH, UCIIOJIb3Ysl e0uHcmeeHHoe TIPEN00KEeHNE: CKOPOCTh CBETA «C» BCEI/la OJIHA U Ta
e, He3aBUCUMO OT Toro, aBmwkercs MCO unm nokoutcs. CrenoBaTesbHO, 3TO MPEANONIOKEHHE,
NIOCTYJIaT SIBJISIETCS. €OUHCMEEHHbIM HEOOXOIUMBIM M JIOCTATOUHBIM YCJIOBHEM [JIsl IOSBIICHUS
npeoOpa3zoBanuii JlopeHia u Bcex cineAcTBUU M3 HUX. [loaTOMy ecTh n0CTaTO4YHbIE OCHOBAHUS
CUMTaTh, YTO MaremMaTuka KuHematndeckoro paszaena CTO sBusercs saeMeHTapHON
MaTeMaTU4eCcKOM 3ajauyeil Ui LIKOJIBHUKOB cTapliux KiaccoB Buja «M3 mynkra A B nyHKT b
BbIEXaJl OE3...».

BeiBog CTO M3 npyHOMIIA OTHOCHTEJIbHOCTH

Brimie Obu10 mokazaHo, 4To ISl BhIBOJA BeexX JopeHu-ciaenctsuii CTO mocTaTtouHO 0HOTO
(BTOpOTO) mMOCTynaaTa — O IMOCTOSHCTBE CKOPOCTH cBeTa. Ho cCymiecTByeT M NMPOTUBOIOJIOMKHBIHN
MOJXOM: JUIA TIONYyYeHHs OJTUX JK€ CJIEICTBHH JOCTaTOYHO JApYyroro (TMepBOro) MOCTyjlara —
IpUHLKIA OTHOcUTeNnbHOCTH (paBHOmpaBus Bcex MCO). [Ipuuém yrBepxknaercs, 4TO NPUHIUI
IIOCTOSIHCTBA CKOPOCTH CBETa BoOOILE siBisieTcss u3nuiHuM. OqHako, B npouecce BbiBojga CTO u3
NPUHIMIA OTHOCUTEIBFHOCTH HEM30EKHO TOSBIAETCS MapaMeTp, KOTOPBI WUIpaeT B ypaBHEHUSX
JlopeHua Ty e poJib, 9YTO U CKOPOCTH CBeTa. TO e€cTh, MPUHIUIBI IIOCTOSIHCTBA CKOPOCTH CBETa U
OTHOCUTEILHOCTH SIBJIAIOTCS BCE-TAKH B3aUMOCBA3aHHBIMHU.

ITokaxkeM 5TO, BOCIOJIB30BaBIIMCHL B Hemanoi creneHu wmetoaukoil C.Cremanoma [1].
3anumeM pe3ylIbTUPYIONINE YpaBHEHHS MpeoOpa3oBaHU BPEMEHH M KOOPAHMHATHI MEXKIY IBYMs
MHEPIHAIbHBIMA CUCTEMaMH OTCUETa B CJIEAYIOIIEM BH/IE:

x'=fix,t,v), ' =gx,,v) (6)

3agauy OyzaeM paccMaTpuBaTh KaK YHUCTO MAaTeMaTHYeCKylo, Uaeaan3upoBaHHyto. [loatomy

IIPUMEM, YTO TH MPe0oOpa30BaHMs KOOPIANHAT U BPEMEHH SIBISIOTCS TMHEHHBIMU (DYHKIHAMU:



x'=kx +mt

(7

t'=nx+ pt
Koadpdumumenter k, m, n, p sABISAIOTCA (QYHKUMSAMH, 3aBUCALIMMU OT OTHOCHUTEIHHOMN
CKOpPOCTH CUCTEM OTCUETA V.
Bynem cuurtarh, yTO B HadagbHBIH MOMEHT BpeMeHHM f=t'=) Hayaja KOOpJMHAT CUCTEM
coBnagatoT x=x =0. KoopaunaTta Hauanga noJABHKHOW CHCTEMbI OTCUETA ONMCHIBAETCS ypaBHEHUEM
x=vt. [loncraBnsiem x =0 u x=vf B IepBO€ YpaBHEHHE U MOTyYaEM:

0=kvt+mt
OTKY/Ia HAXO UM

m = —kv (8)
Teneps noactassiem x=0 1 x =v¢ B 00a ypaBHEHHSI U MTOTy4aeM:
—vt'=k x0+mt
t'=nx0+ pt
MOCJIe YIPOIICHUS:
—vt'=mt
t'= pt
Y 3aTeM I0CJIe TTOJCTAHOBKHU M3 BTOPOT0 YPAaBHEHHUS B MIEPBOE U YUETOM (8) Moaydaem:
—Vpt = mt,
—Vvp =m=—vk,
k=p
Bcrapnsiem nomyyeHHbIE COOTHOLICHUS B UICXOHbIE ypaBHEeHUs (7):

x'=kx —kvt = k(x—vt)
t'= p(£x+t) = p(t+£x)
p p

Bseném 0603HaueHMs (ITOICTAHOBKH):

y(v)=k=p

o(v)= L
p

BBenénnble napameTpsl (IOACTAHOBKU) SIBISAIOTCS (QYHKLIUSMHU CKOPOCTH, HO B JajibHEHIEM s
KpaTKOCTH Mbl OyJeM 3amnuchiBaTh HUX 0e3 IpHu3HaKa (QYHKIMOHAIBHOCTH — 0€3 CKOOOK C
aprymeHToM Vv. C ydeToM 3TUX YIpOUIEHHH mnpeoOpa3oBaHUs MEXIy CHCTEMaMu OTCUYETa
MPUHUMAIOT OKOHYATEJIbHBIN BU/:

X'= }/[x - vt]

t'= ;/[t - Gx]
Jlns onpenenenys BBEAEHHBIX ApaMeTPOB Y U G, UCXO/IA U3 MPUHIIUIIA OTHOCUTEIBHOCTHU (TIEPBBIi
noctynar CTO) — paBHONpaBusi BCEX HMHEPIHUAIbHBIX CHUCTEM OTCYETa, PACCMOTPUM TpPHU TaKHe
npousBosibHbIE UCO - K, K; u K.

VYceranosum, uro cucrema K, nBuxerca otHocutensHO K co ckopoctero vy, cucrema Kjs -
oTHOcuTeNbHO K; co ckopocThio v, u cuctema K - orHocutesbHO K3 co ckopocThio v3=-(vi+ vy):

)
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Puc.4 Tpu cucmemuvl omcuema, osudsgicywuecs opye omHocumenbHo opyed.

[TomeTu™m KoOpAMHATY X U BpeMsl ¢ LU(PPOBBIMU UHIEKCAMH, COOTBETCTBYIOIIUMHU HOMEPAM CUCTEM,
K KOTOPBIM OHM OTHOCSITCS, U 3allHILEM NpeoOpa3oBaHus I KaXKI0M U3 HUX:

X, =7 [xl _Vltl] X3 =7 [xz _Vztz] X =73 [xs _Vsts]

L=7 [tl _Glxl] =7, [tz _szz] L=7; [ts _Gsxs]

[TonctaBum X U £2 U3 BTOPOU CUCTEMBI YPABHEHUH B TPETHIO:
X =7 [72 (xz —Wl, )_ ViVs (tz —0,X, )]
L=7; [72 (tz —0,X, )_ 037, (xz —Wl, )]
PackpoeM KpyrJible CKOOKU:
X =7 [}/sz = Vool = VYol v3;/20'2x2]
L=7; [72t2 —Y20,X, —O3Y, X, + 6372"25]
BriHeceM 3a CKOOKH 00I11e MHOKHUTEIHU:
X, =7V3Y» (xz =Vl =V, + V362x2)
L=737, (tz —O0,X, —03X, + G3V2t2)
U CTPYIIIUPYEM OOLIUE UJICHBI:
X, =737> [(1 + V0, )xz - (Vz + V3 )tz]

L=737s [(1 TOo3V, )tz - (Gz + 0, )xz]
[Tony4yeHHble ypaBHEHHUS AOJDKHBI UMETh (M UMEIOT) TaKO# e BHJI, UTO U ypaBHEHUSI cUCTeMBI (9).
OTO 3HAYMT, YTO, KaK M B cucTeMe ypaBHeHu# (9) B 310l cucreMe Ko3((PUIHUEHTH! MPHU MEPBHIX
cJlaraéMbIX B YPaBHEHUSIX - OJAMH U TOT K€ KO3(PPUIIMEHT:
y(V) =757, (1 TV;0, ) =737 (1 + 0-3‘/2)
[Tocne cokpaleHus ¥ 3J€MEHTapHbBIX PEe0Opa30BaHUM MoJIydaeM:
V30, =V,0;

W3 sTOr0 paBeHcTBa CleqyeT, YTO CJIEIYIOIINE OTHOILIEHUS! UMEIOT OJIHO M TO YK€ 3HAUEHUEe Il BCceX
CUCTEM OTCYETA, HE3aBUCUMO OT CKOPOCTH UX JIBUKECHMUS:

Ezv—zzlzczzconst (10)

O, o, (o)
OTO OTHOLIEHHE Mbl 0003HAYMIIM KBAaPATOM BEJIMUYMHBI (KOHCTAHTHI) «C» - [0 NEpBOM OYKBE CllOBa
«consty. [losicHuM, nmouemy He0OXOAMMO NPUPABHIATH OTHOLIEHUsI UMEHHO KBajpary. M3 BToporo
ypaBHeHUs cuctemsl (9) ciieqyer, 4To Bce NOJyUYEHHbIE OTHOIIEHUSI UMEIOT pa3MEepHOCTh KBajpara



ckopocTd. YToObI yOeauTbCS B 3TOM, AHAIU3UPYEM pPa3MEPHOCTH BEJIWYMH (MHAEKC «pazm»
03Ha4aeT, YTO paCCMaTPUBAETCsl HE 3HAYEHUE, @ PA3MEPHOCTb BEJIUYHH):

t

t‘: }/[t - Ox] - tpaswt = o-paamxpaam - o-paawt =
pasm
OueBHIHO, YTO B CKOOKax CTOST BEJIMYMHBI C Pa3MEpPHOCThIO BpeMeHu. OTcroja cienyer, uTo
KBaJIpaT pa3MEpPHOCTH KOHCTAHThl «C» PaBeH KBAJpaTy pa3MEpPHOCTU CKOPOCTH, a caMa BeJIMYMHA
«C» UMEET, COOTBETCTBEHHO, Pa3MEPHOCTh CKOPOCTH:

\4 \% X

2 _ pasm  __ " pasm” pasm __ 2
pasm - P - Vpa;w
Gpa;w pasm

3710 M 03HauaeT, uTo Bce oTHOIIeHH (10) paBHBI k6adpany HEKOTOPOUH BEIHMUUHBI «C.
VYpaBaeHnus: (9) MODKHBI OBITH CHPaBEIUIMBBI W JUIsi 0OpaTHOTO TpeoOpa3oBaHMs, KOTIA
CUCTEMBI OTCUETA «MEHSFOTCS MecTaMuy. OTHOCUTEIIbHAS CKOPOCTh MPH ATOM MEHSIET CBOM 3HAK:
xX= }/(— v)[x' + vt']
[TogcTaBuM B 3TO ypaBHEHHE 3HAUYCHHUS IITPUXOBAHHBIX BEJMYMUH U3 UCXOIHOM cucTeMbl (9):
X= ;/(—v)[;/(x —vt)+vy(t— Gx)] = y(—v);/[x —vt+vt— vax]

1 OKOHYATCJIbHO:

x:y(—v)y[x—vax] (11)
N3 cootHowmenwuii (10) Haxoaum:
v
O = —
c
[ToacTasnsiem 310 3HaueHue B (11) u momyyaem:
2

x=y(=v)y[x —%vx] =y(=vrll —V—2]x
C C

B pe3ynbTare npeodbpazoBaHuil noimydaem:

1
Y-y =—
o

2
C

Oynkuus y(v) ABiIseTcs YeTHOH. DTO BUAHO U3 CleNyloIuX cooOpaxeHuid. Eciu mMbl pazBepHEM
ocH IBYX cucteM orcyéra Ha 180°, To CKOPOCTh TaKKe H3MEHUT CBOU 3HAK. DTO PaBHO3HAYHO TOMY,
Kak ecju Obl Mbl CMOTPEJIM Ha 3T CHUCTEMBI Yepe3 3epKajio (3epKajio 3aJHEr0 BUAA aBTOMOOWIIA):
HampaBJeHUs. Oceld U JBWXKEHUs pa3BepHyTcs. CieloBaTelbHO, NEpPBOE ypaBHEHUE CUCTEMBI (9)
OyZeT UMETh BU:

(12)

—x'=y(—v)(—x +vox)
CpaBHUBas 9TH ypaBHEHHE, IOJTy4acM:
xX'= y(v)(x —vox) = —[y (—v)(=x + vox)]
PackpbiBaeM ckOOKH:
y(V)(x —vaox) =y (=v)(+x - vox)
1 110JIy4aceM IMPU3HAK YCTHOCTH q)YHKIII/II/I:
y()=y(=v) (13)
[ToacTasnsem nonydenHoe 3HaueHue (13) B (12) u Haxoaum:
1
y(Vy=y'=—7>%
v
==
c

Tenepr HaxoaUM 3HaYeHHUE QYHKIMU ramMma:



v’ (14)

Nnmes ABa 3THUX YPABHCHUA, MOXXHO JICTKO BBIBECTH BCC OCTAJIbHBLIC CJICACTBUA TIpeO6pa30BaHHI>'I
JlopeHna, kak 3To ObLIO MOKA3aHO B IPEABIIYLIEM pa3ele.
Anaym3 npuHounos CTO

Wrak, ™Mbl BbIBeNM SIBHBIM BHJI YypaBHEHuUM (6) mnpeoOpa3oBaHUs MEXAY JBYMs
MHEpLUAIbHBIMU CUCTEMAaMH OTCUYETA U Mony4niu ypaBHeHus Jlopenna (14), B koTopble Mbl ObLIN
8bIHYJICOeHbl BBECTH HEKYIO KOHCTAHTY €, 3HaU€HHE KOTOPOM Ham, CTPOro roBOpsi, HEM3BECTHO.
JIOTOLIHBIN YUTATENb, HABEPHOE, YXKE IaBHO JIEP>KUT B TOJIOBE MBICIIb: KOI/1a e, HAKOHEL, U KaKuM
o0Opa3oM aBTOp CTaTbM OOBSABUT 3Ty KOHCTAHTY CKOPOCTbIO cBeTa. [lo MHEHuIo psijga aBTOpOB,
Bornpoc 3T1oT He npoctoi. Hampumep, C.CrenanoB cuutaeT (y HEro 3Ta KOHCTAHTa O SIBISETCS
o0paTHOM BENWYMHON K Halleld KOHCTAHTE - C), YTO «PVHKYUOHANbHAA (hopma TPeodpazoBaHUs
MEXJ1y HaOJIoAaTe AMH JBYX HHEPLUMAJIbHBIX CHCTEM OTCYETA IOJIHOCTBIO ONPEAENsieTcs C
TOYHOCTBbIO JO KOHCTaHTbl @. BblicHeHue e€ 3unauenuss W 3Haka — 3TO YK€ BOIPOC
JKCIIEpUMEHTaNbHbIN. PyHIaMeHTaIbHAass KOHCTaHTa €. MOIJla OKa3aTbCsi W HYJIEBOW, OJHAKO B
HanieM Mupe ona Oosbie HyJs» [1].

Ha caiite 6ubanoteku ®usndeckoro ¢akynprera CIIOIY C.H.Manuna (y Hero BenuurHa g TakKe
SBJISIETCST OOpaTHOM BENWYMHOW K Halled KOHCTAHTE C): «BBOJUT HEKOTOPYIO IOCTOSHHYIO
BEJIMYMHY, Pa3MEpPHOCTb KOTOPOW — OOpaTHBI KBaJpaT CKOPOCTHU. DTa BEJIMYMHA OJUHAKOBA
BO BCEX CHCTEMax OTCYETa, U €€ YUCICHHOE 3HAYEHHE HE MOXKET ObITh BBIBEIIEHO M3 KAKUX-THOO
OOLIMX MPUHIKUIOB. DKCIEPUMEHTANLHOE 3HAYCHHE 3TOH BEIMUMHBI g=c, IJle ¢ — CKOPOCTh
CBETa B Bakyyme» [2].

«MBbI BBIBEJIM COOTHOLIEHUSI U3 MPUHILIUIIA OTHOCUTEIBHOCTH U MOJIYYHIIN CJIEJACTBUEM IOCTOSIHCTBO
CKOPOCTH € BO BCEX HHEpPLHMAJBbHBIX CHCTEMax OTcYeTa. BaXHO OTMETUTh NPUHLMIHMAIBHOE
OTJIMYME JAHHOTO MOJX0J1a K BbIBOY MpeoOpa3zoBanuii Jlopenua ot obmenpunsToro. IloctosiHCTBO
CKOPOCTH CBETa BO BCEX MHEPLMAIBHBIX CHUCTEMAaxX OTCUETAa — 3TO HKCIEPUMEHTAIbHBIM (aKT,
YCTAHOBJICHHBIN C ONIPEACIICHHON CTENEHbI0 TOYHOCTHU. [IprBEeICHHBIN BBILIE BBIBOJ HE OIIUPACTCS
Ha3TOT (aKT, W3 HEro CJeAyeT TOJbKO cCyu{ecmeosanue CKOPOCTH, OJMHAKOBOM BO Bcex
HMHEpIHANbHBIX CUCTEMax oTcueTay [2].

Ha oxgHoMm u3 popyMOB B MHTEpHETE OMYOJIMKOBAH aHaIM3 cTaThil Deiirendayma, MOCBsIIEHHOM, B
4acTHOCTH, BbIBOAY cooTHoueHUH CTO U3 npuHIMIA OTHOCUTENBHOCTH. TaM cKa3aHo:

«YT0OBI BBIBECTH «CHEIMATIbHYIO Teoputo oTHocurenbHocTH» (CTO) mocTtynar MOCTOSHCTBA
CKOpPOCTHU CBETa HE HY’KEH.

OTO 3HAYUT, YTO BO3MOXKHO, YTO CKOpPOCTb CBETa HE IIOCTOSIHHA (€Clii OHA MEHbLIe
¢ynnamentanpbHo KoHCTaHThl C). ®@opmynsl CTO — joruueckd He 3aBUCAT OT IMOCTYJaTa
nocTostHcTBa ckopocTH cBeta. delirenbaym nuier, yto CTO MoOXkHO ObUIO OBl OTKPBITH €LIE BO
BpemeHa [anmuiies. Bc€, 4To 1i1si 3TOro HY»KHO, 3TO — IPHUHLHUII PAaBHONPABHOCTH PABHOMEPHO
JBYDKYILUXCSL OTHOCUTEJIBHO Jpyr Jpyra cucreM (IpUHLUI OTHOCUTENbHOCTH [anunes) u
M30TPONHS IIPOCTPAHCTBAY [3].

IIpoBoauTCs aHAIM3 CaMOM KOHCTAHTHI, aHAJIOTa CKOPOCTH CBETA:



«SIcHo TONBKO, uTO Moaxo] delireHOayma KapAMHAIBHO MEHsET BCE Halle MOHMMAaHuE TOro,
4TO Takoe pessiTuBUCTCKUE 3(PdexThl. DyHIaMeHTalbHasi KOHCTaHTA, CTOSAIIAs B PEJIATUBUCTCKUX
(dopMmynax He 00s3aTEILHO paBHA CKOPOCTU CBeTA. TOJIBKO OINBIT MOXKET ONpEeAC/IuTh €€ 3HaUEHHeE.
Ecnu ckopocTh cBeTa MeHbIIE 3TOM KOHCTaHThI, TO (POTOHBI AOJDKHBI UMETh Maccy M, Kak JIroOble
MacCHBHbBIE YaCTHIIbI, MCIBITBIBATh T'PABUTALMOHHOE MPUTSHKEHUE, YTO, BO3MOXKHO, OOBSICHSET
SIBJIGHUE UCKPUBJICHMS JTy4ell BOJIU3U MaCCUBHBIX Te» [3].

[IpuBenénnble cooOpakeHUe PE30HHBI, OJHAKO... Kak Obl TaM HM ObLIO, HO HCIOJIb30BAHUE
i BeiBoga CTO TOJNBKO MPUHIMIIA OTHOCUTEIBHOCTH HEWU30€KHO @bIHYMcOaem HAC, TpeOyeT
[IOMMMO Halled BOJIM BBECTH HEKYIO KOHCTAHTY, CHJIBHO HAllOMHHAIOIIYI) CKOPOCTh CBETa B
npeoOpazoBanusix JlopeHna B «ctanmapTHoil» (ditHmITeHOBCKOM) CTO. To ecTh, mpuUHIMI
OTHOCUTEIILHOCTH CaM 10 cebe BCE-TaKu HeJOCTATOUCH /IS OTyYeHHs PeISITUBUCTCKHUX d((PeKToB.
B o0s3arenbHOM mopsiike eMy HeoOXOAMM IOMOIIHUK - CBETONOJ00Hast KoHcTaHTa. [lonmpobyem
IIPEJIIOJIOKUTh, YTO 3Ta KOHCTAHTa — HE CKOPOCTh cBeTa. Ho OHa uMeeT pa3MepHOCTb CKOPOCTH U,
CJIeIOBATEBHO, 3TO CKOPOCTh uero-tro. Ho uero? PaccmoTpuM, KakuMu CBOMCTBaMu OHA 001ajgaerT.

B CTO DiiHmTeiiHa ecTh paslen, B KOTOPOM OH aHaJIM3UpyeT ypaBHeHUs MakcBesia u
IPUXOJUT K BBIBOJY, YTO OHM HHBAPUAHTHBI OTHOCHUTEIbHO HpeoOpasoBaHuil Jlopenuma. VY
OliHTelHa npeodpa3oBaHus JlopeHlla OCHOBaHbI KaKk Ha INPUHIUIE OTHOCUTEIbHOCTH, TaK M Ha
[OCTyJIaT€ O IIOCTOSHCTBE CKOpocTH cBeTa. (CneaoBaTenbHO, €CIM  OTHOCUTEIBHO 3THUX
npeoOpazoBaHuil ypaBHeHUs1 MakcBesla MHBApUAHTHBI, TO MPUHIUIT OTHOCUTEIBHOCTH B TPAKTOBKE
OHHIITeHA UMeeT CUily, ClipaBe/UIMB. Torna BO3HUKAET BOMPOC: €CJIUM MPUHIMUII OTHOCUTEIBHOCTH
co0JIr0/1aeTCs B BUJIE MHBAPUAHTHOCTH YpaBHEHUI MakcBesia 1o OTHOIIEHHUIO K IIPeoOpa3oBaHUsIM
JlopeHna, T0O Kak OHM MOTYT OBITh OJJHOBPEMEHHO MHBApUAHTHBI OTHOCHUTENIBHO JIPYIHX ICEBJIO-
JlopeHneBbix npeoOpa3oBaHUil, B KOTOPHIX MPUCYTCTBYET HE CKOPOCTh CBETA, a Kakas-TO Jpyras
koHcTaHTa? Kak MOXHO NHpeacTaBUTh cebe, YTO CYLIECTBYIOT 0éa pPa3IMYAOUIMXCS NpPUHLUIA
OTHOCUTENBHOCTU? OOUH M3 HUX - 3TO MNPHUHLUI OTHOCUTEIBHOCTH, Ha KOTOPBIH CChUIACTCS
OHHIITEHH Npu BbIBOAE ypaBHeHHH JlopeHla, coiepialiux CKOPOCTh CBETa KaK WHBAapHaHT.
Bropoit - 310 mpunuun ortHocutenbHocTH PDeiirenbayma, Manuna u CrtenaHoBa, U3 KOTOPOTO
BBIBE/ICHbI T€ XK€ IpeoOpa3zoBaHust JlopeHla, HO cojepKalle HEKYI0 KOHCTAHTYy, IOJ0OHYO
CKOPOCTH CBETa, HO HE paBHYIO €. B 3TOM cirydae BO3MOKHBI TOJIBKO /1B BHIBOJA: TUOO YpaBHEHUS
Jlopenna-OliHIITeliHA HE COOTBETCTBYIOT IPHUHLMIYY OTHOCHUTEIBHOCTH, JIMOO HaljeHHas
CBETOIO/100HAsi KOHCTAHTA — 3TO CKOPOCTh CBETA.

Hanee. 13 ocnoBHoro ypaBuenus (14) JlopeHima mMbl BUAMM, YTO CKOPOCTH CBETa - 3TO
MaKCHMaJbHO BO3MOXKHAas CKOpOCTh. HHKakas cuctema oTcu€Ta HE MOXKET JBUIAThCS C 3TOW WIIU
OoJbIlIEH CKOPOCTHIO, IOCKOJIBKY B 3HAMEHATENE MOSIBIISIETCS HOJb WM KBAJApPaTHBIM KOPEHb U3
OTPULIATEIBHOIO YHCIIA:

Ho TouHO Takoe »e ypaBHEHHME MOSIBISIETCS W IPU BBIBOJAE IpeoOpa3oBaHU M3 NpUHLUIA
OTHOCUTEIBHOCTH, HO YK€ HE CO CKOPOCTBIO CBETA, a C IPYrof aHAJIOTMYHOM KOHCTAaHTOH. To ecTh B
9TOM CJlydae HU OJIHa CUCTEMa OTCYETA HE MOXKET JABHUIaThCs YK€ C JPYroll CKOPOCTbHIO, C APYIrUM
MakcuMyMoM. OYeBUIHO, YTO 3Ta «JIpyras» CKOPOCTb HE MOXET ObIThb MEHbILIE CKOPOCTH CBETa,
€clIi OHa IPETEeHAYEeT Ha 3BaHHE MAaKCHUMAaJbHO BO3MOKHOW CKOPOCTH, INOCKOJBKY CKOPOCTh CBETa
JOCTOBEPHO H3MEpeHa. 3HAYUT, OHAa MOXET OBbITh TOJBKO OOJbIIE CKOPOCTH CBETa (PABEHCTBO
oToXxJecTBiIAeT ux). Cie10BaTeNbHO, B 3TOM CIy4ae CKOPOCTh CBETA - HE MAKCUMAJIBHO BO3MOYKHAsI
CKOpPOCTb. TepstoT CMBICI YCTOSIBIIMECS NOHATUS JIOPEHI-MHBAPHMAHTHOCTH, CBETONOAOOHBIX U
BpEMSIIOOOHBIX HHTEPBAJIIOB, CBETOBOM KOHyc XokuHra, paauyc IlBapummnbna u ap. Ho
OUHIITEHH MOJIy4n MaKCUMaJIbHO BO3MOJKHYIO CKOpPOCTb, MCIIOJIb3YSl KaK IMPHUHLMII TOCTOSHCTBA
CKOPOCTH CBETa, TaK M IMPUHLUI OTHOCUTENBHOCTH. VY BHOBb NOJy4aeTcs, YTO MPUHLMII



OTHOCHUTEJIBHOCTH DHHILITEHHA U IPUHLIUI OTHOCUTENbHOCTH CrenaHoBa - Manusl - Oeiirendayma
- 3TO JBa pA3HbLIX IPUHLUIA OTHOCHUTEILHOCTH, IIOCKOJIBKY OHM JAalT pas3Hble 3HAYCHUS
MaKCHMaJbHO BO3MOYKHOU CKOPOCTH. J[Ba pa3HbIX MPUHIUIIA OTHOCUTEIBHOCTHU AJIS1 OJJHOU TEOPHUH -
9TO MOJHbINA abcypa. BeiBoj ypaBHeHuil JlopeHia Ha OCHOBAaHMM OJHOIO TOJIBKO IOCTYJaTa O
IIOCTOSIHCTBE CKOpPOCTH CBETa TaKXe NPOTHUBOPEYUT YpPABHEHUSIM, BBIBEJICHHBIM Ha OCHOBAaHUU
MPUHIUIIA OTHOCUTEIBHOCTU «BTOPOro poaa» (¢ TpakTtoBkamu deitrenbaymu u ap.). To ectb 31n
JIBa MIPUHLIMIA - TOCTOSIHCTBA CKOPOCTHU CBETA U «HOBOI» OTHOCUTEJILHOCTH - OKa3bIBAIOTCS B 3TOM
cllyduae  HECOBMECTUMBbIMHM. I[IOCTOSHCTBO  CKOpPOCTM  CBeTa  HNPOTHUBOPEUUT  IPHUHLHUITY
OTHOCHUTEJIBHOCTH («BTOPOro pojaa). Jpyrumu cioBamMu, B IPUHIUIIE OTHOCUTEIBHOCTH «BTOPOTO
pola» CKOPOCTb CB€Ta HE SABIKETCS MHBApUAHTOM, M CHCTEMbI OTCYETA CTAHOBATCA
HEpaBHONPABHBIMH, ITOCKOJIBKY NPOTEKaHNUE (PU3UUYECKUX ITPOLIECCOB B HUX 3aBUCUT OT CKOPOCTHU MX
JIBU)KEHUS: CKOPOCTh CBETAa MOYKHO CKJIA/IbIBATh CO CKOPOCTBIO JBM)KEHUSI CUCTEMBI.

Bce »tu abcypaHble cineACTBUS CHUMAIOTCS, €CIM IMPUHATH 3HAYEHHE KOHCTAHThI, PaBHOE
ckopocTu cBera. Torna HeusOexHO cienyeT: i BeiBoaa Beex cieactsuit CTO, nmpeobpazoBanuii
JlopeHna, Kak MUHMMYM, HEBO3MOKHO 000MTHCH 6€3 MocTysaTa O MOCTOSHCTBE CKOPOCTH CBETA H,
KaK MakCUMyM, JJs UX BbIBOJa BOOOIIE HEOOXOJMMO M JIOCTaTOYHO TOJIBKO OJHOIO 3TOr0
[IOCTYJIaTa - TOJIbKO OH HE NPHUBOJUT K IPHUBOTOJIKAM IO MOBOJY HesICHOM KOHCTaTHbL. Cam 1o cebe
1ocTysnaT 00 HMHBapUAaHTE CKOPOCTH CBETA BKJIIOYAET B ce€0S OCHOBHOM 3JIEMEHT MpPHUHLHMIIA
OTHOCHUTEJILHOCTH - OIMHAKOBOE MPOTEKaHNUE (PU3NUECKUX SIBJICHHUN, 3aBUCUMBIX OT CKOPOCTH CBETA.
A 3T0, B COOTBETCTBUHU C U3BECTHBIM MHEHHEM JlopeHIa - e/1Ba 11 He Bce sIBJICHUs pUpoabl. Takoi
IPUHLIKI OTHOCUTEJIBHOCTH OKAa3bIBAETCS B OINPENEIEHHOM CMBICIIE CIIEICTBUEM HWHBApPUAHTHOCTH
CKOPOCTH CBETa, 3aBUCHUMBIM OT HEro, 4YTO, BMJHMMO, OTBEpPraeT TPAaKTOBKY IPUHLUIA
oTHOcUTENbHOCTH DelireH0ayMOM U ero eIMHOMBIIIITICHHUKAMH.

VYuurbiBas CepbE3HOCTh JIOBOJOB IPOLMTUPOBAHHBIX AaBTOPOB, MOYKHO CKa3aTbh, 4YTO
OOBEKTUBHO OHHU SBJIIOTCS HauOOJiee CHIIBHBIMM OIIPOBEP)KEHUSIMU CIIELUAIBHOM TeopHuH
OTHOCUTEIBHOCTH ODWHINTEHHA, pyOSIIMMH, YTO HA3bIBAETCS, TEOPHUIO IO CaMbli KOPEHb,
OTBEPrarolUMH €€ Ha caMOM (pyHIaMEHTaIbHOM YPOBHE - TEOPETUYECKOM, B IIPOTHBOBEC JJOBOJAM
TPaJMLMOHHBIX  anbTepHATUBIIUKOB, aHTU-CTO-B ¢ uX OECUUCIEHHBIMM MBICIEHHBIMU
SKCIIEpUMEHTaMHU.

JIBa mocTynara y DHHIITEiHa Hepas3pbIBHBI, HE CYLIECTBYIOT OoJuH 0e3 apyroro. [IpuHummn
OTHOCUTEJIBHOCTH IOPOXKAACT NPHUHIMI IOCTOSHCTBA CKopocTH cBera. Pdpasa cummeTrpuyHa
HECIIPOCTa: C OJHOW CTOPOHBI, HCIIOJIIB30BAHUE IIPUHLUIA OTHOCUTEJIBHOCTH IPUBOIUT K
MOSIBJICHUIO IIPUHLMUIIA IIOCTOSIHCTBA CKOPOCTH CBETA, a C APYIOM - HCIOJIb30BAHUE IPHUHIIMIIA
IIOCTOSHCTBA CKOPOCTM CBETa O3HA4aeT I[IPOBO3IJIAIICHME W HCIIOJIB30BAHUE IMPHUHIIMIIA
oTHocuTenbHOCTH. KTOo Koro mopoxkmaer? Kaxapiii - kaxaoro! JleWCTBUTENbHO, NPUHIIMI
OTHOCUTEJIBHOCTHM KaK IMPUHUMI PABHONPABUS BCEX HHEPLUUATbHBIX CHCTEM  OTCYETA
[IPOBO3IJIAIIAET, YTO BO BCEX ITUX CHUCTEMAX CYLIECTBYET OJHA U Ta KE€ MAKCHUMAaJIbHAsi CKOPOCTb,
OJIMH M TOT K€ MHBApUaHT CKOPOCTH, OJIMH W TOT K€ BUJ ypaBHEHHI MakcBeia, a Ipu BbIBOJE
ypaBHeHU#l JlopeHna Heu30eXHO «IOpOXkAaeT» OJAHY M Ty K€ KOHCTAHTy CKOPOCTH Ul BCEX
CUCTEM, MPUYEM 3Ta KOHCTAHTa HEM30EXKHO IMPOSBIAETCS Kak CKOpocTh cBeTa. C Apyroi CTOPOHBI,
MIPUHIUI TIOCTOSIHCTBA CKOPOCTH CBETA O3HAYAET HE YTO MHOE, KaK PABHOIPABHE BCEX CUCTEM IIO
OTHOIIEHUIO K 93TOH CKOpPOCTH, YTO SBJSIETCS, [0 MEHbIIEH Mepe, 4YacTbi0 NpHUHIUIA
OTHOCUTEJIBHOCTH. BriBox ypaBHeHui JlopeHla U3 npUHLIMIIA [TOCTOSHCTBA CKOPOCTH CBETa NAET
OJTHO3HAYHO TaKOH k€ UX BUJ, YTO U IPU BBIBOJE HAa OCHOBE IMPHUHLIMIA OTHOCUTEIBHOCTH. A 3TO
03HAYaeT, YTO MPUHLMIT OTHOCUTEIBHOCTU €J1H JIUIsl 000MX MOJAXO0/A0B, YTO CYLIECTBYET JUIIb OJIHU
IPUHLUI OTHOCUTEIBHOCTH - 3TO NMPUHIIMNI, KOTOPbII KaK HEOTHEMJIEMYIO YacTh COJEPKUT B cede
IPUHLIMI OCTOSIHCTBA CKOPOCTH CBETA, PABHOIPABUSI, TAK U caM SIBJSIETCSA MPSMBIM CJIEICTBUEM
IIPUHLIKIIA IOCTOSIHCTBA CKOPOCTH CBETA.
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The reason of SR - invariance of the speed of light
Putenikhin P.V.
mS5@mail.ru
Abstract

The basis of the SR Einstein put two principles. However, to get the Lorentz transformations
and all relativistic effects, needed only one principle (postulate) - invariance of the speed of light.
This principle is the cause of the Lorentz transformations, the only necessary and sufficient
condition for their output, and for the proclamation of the principle of relativity and the equality of
all inertial reference systems. Receipt of the Lorentz transformation from the principle of relativity

is possible, but mandatory accounting principle of the constancy of the speed of light.



