«006 ogHOM MmaTeMmaTU4YeCcKoM OoLLUOKe U cToneTumn
3abnyxaeHun B cpusnke»

BBepeHue

Pabotast Haj cBOMCTBaMU U3ITy4EHUS, I CIy4aiiHO OOHAPYKUI MaTEMaTUYECKYIO OIIHOKY
B Teopum oTHOocWTEeNnbHOCTH OiHITeHHA. [lo 3TOoMy moBomy s Hammcan pabdoty «O0
OTHOCHUTEJILHOCTH BPEMEHU U NOCTYyJaTax Teopuu OTHOCUTEIBHOCTHY, B KOTOPOM yKa3aj Ha 3Ty
omn6OKy. Paborta «O06 OTHOCHTENBHOCTH BPEMEHH M TOCTyJaTax TeopHuH OTHOCHUTEIbHOCTH
COCTOSAJIA U3 JIByX YacTe, HAlMCAaHHBIX B pa3HOE BPEMs, [I03TOMY ObLIa HE COBCEM ynoOHa Juis
yreHus. Kpome TOoro, B HeW s ykazaJl Ha OMMUOKY B TEOpUHM ODUWHINTECHHA, HO TPHUBEIN
HEIOCTaTOYHBIE JI0Ka3aTeJIbCTBA JTOM OmMOKM. B 3Toil cBA3M s pemmia Hamucarthb
MPEACTABICHHYIO paboTy, B KOTOPOHW TPHUBEIACHO IMOAPOOHOE 10KA3aTEIBCTBO OINIMOKH
Onnmreitna. [Ipencrapnennas pabora HanMcaHa ¢ TOHM 1ebI0, YTOOBI OOJIBIIEe HE BO3BPALIATHCS
K JTaHHOHU TeME.

[lokasaTenbCcTBO

Yactb 1

A. DiinmreitH B cBoeil pabore «K siekTpoauHaMuKe ABWXKYLIMXCS Te» (nanee —
pabote), mUIIeT:

«...Ilpexcoe 6ceco sacHo, umo smu ypagnenusi OOJHCHbL OblMb JTUHEUHLIMU 6 CUTLY CB0LUCMEA
00HOPOOHOCMU, KOMOPOEe Mbl NPURUCHIBAEM NPOCMPAHCMEBY U BDEMEHU.

Ecnu mer nonosxcum x’ = x — vt, mo AcHO, ymo mouke, noxoawelcs ¢ cucmeme k, 6yoem
NPUHAONIEAHCAMb ONPeOeleHHblll, He3d8UCUMbILL Om epemeHu Habop 3navenutl x', y, z. Chauana mul
onpedenum m Kax Qyukyuio om x’, y, z, t. [na omoil yeau Mbl OOJHCHBI BbLIPAUML C NOMOUBIO
HEeKOMOPbLIX COOMHOUEHULL, YMO T NO C80eMY CMbICILY eChlb He Ymo UHOe, KaK COBOKYNHOCHb NOKA3AHULL
HOKOSIWUXCA 8 cucmeme k 4acog, Komopwvie 8 COOMEEMCMEUU C U3NONCeHHbIM 6 § I npasunom udym
CUHXPOHHO.

Ilycmo u3 nauana koopounam cucmemvl k 6 MOMeHM 8peMeHU Ty NOCHLIAEMCS Yy C6ema 800b
ocu X ¢ mouxy x' u ompasicaemcs ommyoa 8 MOMeHm 8peMeHU T; HA3a0, 8 HaA4dlo KOOpOUHam, Kyod OH
APUX0OUM 8 MOMEHM BPEMEHU Tr; MO20A OONHCHO CYUWeCcmeo8ams COOMHOUEHUE

1
E (to+ 1) =14

UL, BLINUCLIBAST  APSYMEHMbL (DYHKYUU T U NPUMEHSS NPUHYUN NOCTOSAHCMEA CKOPOCHU

ceema 6 I’lOKO}lux;el‘iC}l cucmeme, umeem
' i '

1 X X X

—[70 (0,0,0,t) + 1> (0,0,0,{t + + =1;(x,0,0,t +

2[0( ) + 15 (1 { - V+v})] 1( V—v)

)
Htak, Ml uMeeM Be GOpMyJibl, BEIBEICHHBIE DUHIITEHHOM — 3TO
1 1
—(To+T2)=T1 ()
2
U 3Ta - ke (opMyIia, 3arMcaHHas B BUJIC apryMEHTOB (DYHKIIUH T.
1 x' x' x' 2)
—[19(0,0,0,¢) + 1> (0,0,0,{t + + =1;(x’0,0,t +
S0 (00.0.) + 02 000,11+ 25— + 2 p)j=x, )

Zanumem Qopmyny (1) B BuIe 3HAYCHUN BPEMEHH, BBIPAKEHHBIX Ye€pe3 CKOPOCTh H
paccrosiHue. 3HaueHus! PyHKIUN BpeMeHH Bo3bMeM U3 (popmydsl (2). [Tomyuum popmyiy:
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Nt ®
V—v V+v V—v

Marematuuecku ¢opmynsl (1) u (3) HIEGHTHYHBI, U TO3BOJIAIOT PAacCYUTATH BpeMs,
3aTpayeHHOE JIydOM CBETa NMpPU CHHXPOHU3AIMH BPEMEHH B JIBYX TOUYKaX, HAXOISIIUXCS B
HIPOCTPAHCTBE.

Kak wu3BecTHO, 711000€ MaTeMaTHUYECKOE YpaBHEHHWE MOXXHO JHOO pemuTh, JHOO0
npeoOpa3oBaTh B Jpyroe ypaBHEHHE, paBHO3HayHOe. OMWHINTEWH TMOIIea MO0 MYyTH
npeoOpa3oBanusi ypaBHeHus (1), B pe3ynprate dYero W TMOSBWIACH Ha CBET Teopus
OTHOCUTENBHOCTH. MBI XK€ MOWJAEM APYTMM IyTeM, U MONpoOyeM MPOCTO PEIIUTh ypaBHEHHE
(1), anst wero mMbI 1 IpeoOpa3oBaiy ero B ypaBHeHue (3).

B ypaBHenuu (3) Mbl UMeeM TpH HEU3BECTHBIX — X’,t U V ¥ OJJHY U3BECTHYIO BEJIMUUHY —
cKopocTh cBeTa V. B mpuHImIe, BpeMs t MBI MOXXEM TNPHUHATH PaBHOE HYIIO, T.€. MPOBECTH
9KCHEPUMEHT MO0 CHHXPOHU3AINH, UCTIONb3Ysl HE a0COIIOTHOE BPEMs CUCTEMBI, @ OTHOCUTEIIBHOE
Bpems B cucteme koopauHar (&, 1, {). IMeHHO TakuMm myTeM s MOCTYNWJI, YKa3aB Ha OIIMOKY
OiHiTeiiHa B cBoell pabore «OO0 OTHOCUTEIBHOCTH BPEMEHM M IOCTyJaTax Teopuu
oTtHocuTenbHOCTHY. Ho, 4T0OBI B ManbHeimeM He ObLIO ABOSKHUX TOJKOBAHHMH JOKAa3aTelbCTBA
omnbounoctu CTO, B nanHOM padoTe Mbl He OyJieM NPUHUMATh HUKAKUX COKpalieHni. Kak Bbl
camu yOeauTech B JabHEHIIIEM, B COKPAIICHUIX HET HUKaKOi HEOOXOAMMOCTH.

[Ipuctynum, HaiiieM HEU3BECTHbIE BEJIUYUHBI. ..

YMHO)UM 00€ yacTu ypaBHeHus (3) Ha 2 U COKpaTUM,

' ' '
);

1
—[t+(t+
2[ (

1 X
2x—[t+(t+ + =2x(t+
2[ ( V—v V+v):I ( V—v

N 1 .
DT0 JeHCTBUE MO3BOJMIO COKPaTHTh KOA(P(UIIUEHT EB JeBOi YacTu ypaBHeHus. B

IIPABOM YACTH MOJIyYEHHOTO YPaBHEHUS IOJYyYEHHOE ITPOU3BEACHNE MBI 3aMEHUM HA CyMMY, 4TO
YIPOCTUT HAlIU JAJILHEUIINE JCHCTBUA.

1 1 xV xV
+ )=(+ )+ (t+ )3
V—v V+v V—v V—v
IlepeneceM t B IpaByIO 4acCTh YPABHEHUS U COKPATHM,
' ' 1 '

x X X X
= + +2t—2t;
V—v V+v V-v V-v

' ' ' '

X X X X
+ = + ;
V—v V+v V-v V-v
Kak BuguTe, MbI H30aBIIIUCH OT OJIHOTO HEU3BECTHOTO- BPEMEHHU t, U BMECTO YPaBHEHHUS

C TpEMA HEM3BCCTHBIMHU IMOJIYUUIN YPABHCHUEC C ABYMA HCU3BCCTHBIM.
'

t+(t+

[Tepenecem B IIPaBYIO YacCTh YPaBHEHHSI U COKPATUM,
x' x' x' x'
V+v V—-—v V-v V-v
x X
- 9
V+v V—v
1
YMHO)UM 00€ 4acTu ypaBHEHUS Ha —— 1 COKparum,
X
x' 1 x' 4)

— X =—X
x V+v x' V-—v

.
9

OTUM NeHCTBHEM Mbl YIAIWUIN U3 YPAaBHEHUS BTOPOE HEM3BECTHOE — PACCTOSHUE X U
MOJTYYMJIH MPOCTOC YPABHEHKE C OJTHUM HEM3BECTHBIM, KOTOPOE PEIIaeTCs JIEMEHTapHO.
1 1
V+v V-—v
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YMHO)HUM 00e yacTu ypaBHeHus Ha (V + V) U cokpaTuM,

1
V +v)x . V' +v)x 7
1= V+v :
V—v
YMHO)kHMM 00e yacTu ypaBHeHHs Ha (V — V) u cokparum,
(V=) =LY 7 =)
V—v
V—v=V+v;
[TepeneceM V' B mpaByIo 4acTh ypaBHEHHS U COKPATHUM,
—v=v+V-V;
[Tonyuum ypaBHEHHE
—v=v; (5)

OueBUIHO, YTO, €CIIM YPABHEHUE BEPHOE, TO OHO MOYKET MMETh PELICHHE TOJIBKO MpHU
v=0. Ilpu Bcex Apyrux 3HadyeHusXx v ypaBHeHue (3), a, ciemoBarenbHO, W ypaBHeHue (1),
HeBepHO. [yt TOro, 4roOBl B ATOM YOETUTHCA, JIOOOH KENTAroNIUii MOXET TOJCTaBUTh B
ypaBHeHHE (5) BMECTO V JII000€ palMOHAIbHOE MOJOKUTEIBHOE YUCIIO, MTOCIIE Yero, B MpaBoOi
YacTU ypaBHEHUE 3TO YUCIIO OyleT MMETh MOJI0XKHUTEIbHOE 3HAUCHHE, a B JIEBOM OTPHUILIATENBHOE,
ypaBHeHHe OyneT HeBepHBIM. Eciu mojacTaBiaTh q1000€ OTPHUIATENBHOE YMCIIO, MpEroaras,
YTO JBIKEHUE cUCTeMbl koopauHaT (&, m, () ocymiecTBisieTcss B 0OpaTHOM HAampaBlICHUH, TO,
HA00OPOT, B JICBOM YacTH ypaBHEHHE TIOMEHSET CBOM 3HAK Ha TMOJOXKHUTENbHBIN, a IpaBasi 4acTh
YpaBHEHMsI — Ha OTpHLATeNbHbIA 3HaK. CleoBaTeNbHO, MoJlaras, 4TO YpaBHEHHE HMEET
peleHre, MOXHO CHeNaTh BBIBOJ, YTO PELICHHE YPaBHEHHS B PAIMOHAIBHBIX YUCIAX MOXKET
OBbITh BEPHBIM TOJIBKO IIPpHU V=0. MBI TOBOPUM «B PallMOHAJIBHBIX YHCIIAX» HOTOMY, UTO CKOPOCTh
V €CTh BeJTMYMHA, KOTOPYIO MOYKHO U3MEPUTH OOBEKTUBHO.

@DU3NUECKUil CMBICI 3TOTO COCTOUT B TOM, YTO CUHXPOHM3ALUS BPEMEHH B JIByX TOYKAX
pOCTpaHCTBAa Ha OCHOBaHUM (opMyibl (1) BO3MOXKHA JHIIL B TOM cilydae, KOIrja CHUCTeMa
KoopauHat k HemoaBmKHA OTHOCHTENBHO cuctembl K. HeT, KOHEYHO, MOXHO TPOBOAMTH
CHUHXPOHM3ALMIO U B JBHXKYLIMXCS CUCTEMaxX KOOPJHMHAT, HO 3TO OyJET ONUCHIBATHCS IPYTMMHU
(dopMysiaMu, MbI )K€ TOBOPUM O BIIOJIHE KOHKPETHOM MaTeMaTH4ecKoM BblpaxkeHuH (1), Ha Oasze
KOTOPOTO CO3/[aHa Hay4Hasi TEOPHUS.

MareMaTHYeCKUil CMBICI TOJIyY€HHOTO 3HAYEHHUS COCTOMT B TOM, YTO Bce (HDOPMYIIBL,
BbIBeIcHHbIE U3 (Qopmyn (1) W, COOTBETCTBEHHO, (2), MOMKHBI paccMaTpUBATBCS HE Kak
CaMOCTOsITeNIbHBIE (POPMYJIBI, a KaK CUCTEMA JIBYX YPaBHEHHIA, OJTHO U3 KOTOPBIX

v=0; (6)

BaxHo, 4TO NpH pelIeHNuH YpaBHEHUS Mbl HE NMPUMEHSIN HUKAKUX JONOJHHUTEIbHBIX
JOMYIIEHWH, HE NBITAINCH ONpOBEprarb WM TOJBEprarb COMHEHHMIO CaMy TEOPHIO
OTHOCUTEJIBHOCTU WJIM NPaBUWIBHOCTh €€ BBIBOJA — MbI IPOCTO PELIWIN YpaBHEHUE, KOTOpPOe
JISKUT B OCHOBE, MTOTYEPKUBAI0, B OCHOBE TE€OpUH OTHOCUTEIHHOCTH.

Tenepb, korza HaM H3BECTHO, KaKO€ 3HAYEHUE MOXKET NPUHMMATh CKOPOCTh V,
burypupyiomas B AaJbHEHIINX MpeoOpa3oBaHUAX DUHINTEHHA, HEOOXOAUMO MOHATH, YTO ITO
HaMm jaaeT. J{as Toro, 4To0bl 3TO MOHATh, MBI IPOCTO JTOJDKHBI PELIMTh HEKOTOPHIE YpaBHEHHUS
OlHIITeiiHA, BBIBEICHHbIE U3 ypaBHEHHA (1).

[TormpoOyem 3TO cnenatsb. ..

B § 3 DitnmTelin numier:

. U3 smozo u naiidennozo pamnee coommowenuii credyem, umo @(v) =1, max umo naiioennvie

Gopmynvl npeobpazoeanis nepexoosm 8 ciedyuue:

r:ﬂ(t—%x),
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&=p(x-v),
n=y¢ =z,
rae

B 1

ﬂ__Jl—(v/Vf -

[TpumennM 1u1st pelieHnuid TUX ypaBHEeHUH Gopmymy (6), TOTyduMm:
1 1
ﬂ = = = 1
JI—/vy> J1=0/v)

E=px—vt)=1(x-0xt)=x
v 0

T=ﬁ(l‘—WX)=1(f—FX)=t

KomMeHTapuu He HyKHBI. ..

[Iponomxum nanee. B § 4 DitHIITelH nueT:

... Paccmompum meepowiii wap paouyca R, naxodswuiica 6 noxoe omuocumeibHo O08UNCYUElCs
cucmemsl K, npuuem yenmp wapa cosnadaem ¢ Hauaiom Koopournam cucmemul k. Ypasnenue nosepxnocmu
9mozo wapa, osudicywe2ocs omruocumenvuo cucmemst K co ckopocmoio v, umeem 6uo

§2+n2+(2=R2

Vpasuenue smoii nosepxnocmu, gvipasicennoe uepes X, y, z, 6 momenm gpemenu t = 0 6yoem

2
X 2 2 _ R

+ z° =
(1= (v /v )?)?

Credosamenvrno, meepooe meno, KOMopoe 6 HNOKOSWEMC COCMOsSHUU umeem ¢opmy wapa, 6
0BUIICYWEMCSL COCMOAHUU — NpU  HAOMIOOeHUU U3 NOKOSWeNcs Ccucmemvl — HpUHuMaem @Gopmy

3J1Jmncouaa epawieHus ¢ nojayociamu
R\J1-(v/V)*,R,R

B mo sepems kax pazmepvt wapa (a ciedosamenvbHo, U 6CAKO20 O0pYy2020 meepoo2o mena aiobotl
m Y u Z om Osudicenusi ne USMEHSIIOMCSL, pamMepsbl O ocu X COKpAwaiomcest 6 omuowtenuu 1:

) i
fPre 2
1-(v/V)" , umem cunonee, uem 6onvwe v. llpu v ="V 6ce dgucymuecs o6vexmol, Habriooaemvle

U3 «NOKOsWeLCsy CUCmeMbl, CRIIOWUSAIOMC U Npespawjaromes 6 Wiockue @ueypol. [ns ckopocmel,
npesviuanux CKOPOCMb CEemd, HAWU PACCYICOCHUs MePSIIOm CMbIC, 6ApOYeM, U3 OalbHeuuux
paccyscoenull 6yoem 8UOHO, YMO CKOPOCMb CEemd 6 Haulel meopuu GuU3uiecKu uepaem poib OeCKOHeUHO
6onbwol ckopocmu. fAcHo, umo me Jce pe3yibmamsl NOIYYAIOMCS Ol Mel, HAX0OAWUXCA 8 NOKOE 8
«NnoKoAWeNCy cucmeme, Ho paccCMampuedaemvie U3 CUCMEMbl, KOMOPAsi PAGHOMEPHO OGUNCEMCSL ...

M1 NpouuTUpOBaAJIMN OJWUH M3 OCHOBHBIX IIOCTYJIATOB «TGOpI/II/I OTHOCUTCIIBHOCTH), B
KOTOPOM 3asBJICHO, YTO IPpHU ABHUXKCHUU Ha6J'IIO,I[aeMI>IX 00BEKTOB MMPOUCXOJAUT U3MCHCHHUE HX
JIMHEMHBIX pa3sMEpoOB B 3aBUCUMOCTH OT CKOPOCTHU ABUKCHU. HOIICTaBI/IM B (bOpMy.HBI HCTUHHOC

3HayeHue ckopoctu v=0 1 IoJy4yuM

R~1=(v/V)> =RA[1-(0/V)> =R
JIBuky1ieecst TBepAoe Teno OyaeT uMeTh popMy IIapa ¢ MOIyOoCsIMHU
R ,R,R.
Huxaxkux n3smMeHeHu# TMHEHHBIX pa3MepoB HE HAOII01aeTCs.
Hutupyem pambiie TOT e naparpad.

... Eciu ¢ mouke A Haxooamcs 080e CUHXPOHHO UOYWUX YACO8 U Mbl nepemeuwjaem OOHU U3 HUX NO
3AMKHYMOU KPUBOU € NOCMOAHHOU CKOPOCMbIO 00 mex NOop, NoKa OHu He eepuymcs 6 A (ma umo
nompebyemcs, ckaxcem, t Cex), mo omu uacvl no npubvimuu 6 A 6yOoym omcmasamv NO CPABHEHUIO C

yacamu, ocmaeasuumMucs Henodeuofcnbmu, Ha

Novosibirsk Russia
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%l(v2 /V?) cex ...

Ot0 Apyroi noctyaar «Teopruu OTHOCUTEIIBHOCTHY, B KOTOPOM YTBEP)KIAETCS, YTO MPHU
JBUKEHUH [TPOUCXOIUT U3MEHEHUH BPEMEHHU.
IToncraBuMm B 3Ty GopMyity 3HaueHHe ckopocTu V=0, mosryuum

%mﬁ/vﬁ=%nm/Vﬂ=0cw.

OTtcTaBaHus 4acOB HE Ha0JIIO1aeTCsl, TEOPUSI HE BEpHA.

B § 5 «Teopus cinoxeHus CkopocTel» JUHIITENH MUILET:
... 3ameuamenvro, umo v u w 6x008M CUMMEMPULHO 8 Sbipadicerue Ol pesyibmupyiowet cKopocniu.
Ecau w moace umeem nanpaénenue ocu X (ocu Z ), mo gpopmyna ons U npunumaem credyiowuii 6uo:

v+w
U=—-
yw
I+
V
U3 smoeo ypasnenusi ciedyem, 4mo pe3yibmupyloujds CKOpoCHb, ROIVHAIOWASICSL NPU CLOJCEHUU O08YX
ckopocmeil, xomopvle menvuie V, ecezoa memvuie V. Ionowcue v=V —y,w=V -1, 20e y u A obe

noJIoaHcumesibHol U MeHblUle V, umeem.

U=V 2V—y—A4

1<V
2V—Z—ﬂ+%7

ﬂaﬂee Cﬂe()yem, umo CKopocmb ceema V om cnosicenus co CKOpOCmblo, Komopast MeHbute CKopocmu ceema, He
Movicem Obimb U3MEHEHA. ﬂﬂ}l amoeo ciydas noaydaemcs
U V+w V
w
I+ v

[Tpu mydmemM paccCMOTPEHHUH HE TIOTyYaeTcs. .. 3aruIieM, puMeHss popmyiy (6):
v+w  O0+w

U = = =W
L Ow
+t— 1+
V+w
VpaBuenne U =—W=V BOOOIllE HE UMEET CMbICIa, T.K. B HEM BMECTO V
1+
%

HmoacTaBigeTcsd V, 4TO He MOXKET ObITh caenaHo, T.K. v=0, V0 — v # V. CienoBaTelbHO,
Teopema CIIOKEHHUSI CKOPOCTEH He BepHa.

Wrak, Mbl yBUJEIH, KaK BBITJISIAT JCHCTBUTEIbHBIC PACUETHI C UCMOIb30BaHUEM (HOpMYIT
Teopun OTHOCHTEIHHOCTH U YOCIMIUCh, YTO Ha CaMOM JieJie Mapajokchl Teopuu
OTHOCUTENILHOCTH He Oojiee yemM MU}, OCHOBAHHBIM Ha HEBEPHBIX pacueTax. Xody elle pas
0c000 OTMETHUTh, YTO B CBOMX pacyeTax Mbl HU Ha MCHOBEHHE HE BBHIILIM U3 Gopmara paboTs
OWHIITeHA, He MBITAJTUCh CPAaBHUBATH BBIBEJCHHBIE UM (DOpMYIIBI ¢ ApyruMu (popmynamu, He
MBITATNCH UCKATh JIOTUYECKUE TTPOTUBOPEUHSI, — TOJIBKO YHCTas MaTeMaThuka u Huuero oonee. U
MaTeMaTHKa TOBOPUT — HY>KHO MPABUIIBHO CUUTATh, HHAYE OYAyT OLIUOKH.

Yactb 2

BbsicHuM, uMenu Jin MBI IIPaBO Ha COKpaimieHue Gopmyibl (4), Uis 4ero Mbl JOJKHBI
YCTaHOBHUTbH, PAaBHO3HAYHbI WJIM HET 3HAueHWs X B T; M To. I HM3ydeHus 3TOro BOIpoca
IIOCMOTPUM Ha PUCYHOK.
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Ha pucynke 1 Mbl mpencTaBuiIN ABHKEHHE CHUCTEMBI KoopauHaT &, 1, { (cucrema k)
OTHOCHUTEJILHO CUCTEMbI KOOPJIMHAT X, Y, Z (cuctema K) B pa3nuyHbie IpOMeKyTKH BpEMEHH.

B HavanbHBII MOMEHT BpEMEHH T( HA4aJl0 KOOPJMHAT CUCTEMBI k COBMamaeT ¢ Ha4aIoM
KoopauHat cucteMbl K. Mbl 0003HAaYMIIM 3Ty TOYKY Ha PHCYHKE Kak TOUuky A. Bpems B Touke A
B cucteme K paBHo t, B cucteme k Bpemst paBHO HyIt0. B MOMEHT BpeMeHH T U3 TOUKH A IO OCH
X B TOUKy B mocbuiaercs yd cBeta. B MOMEHT BpeMeHH T; JIy4 CBeTa JOCTUTHET Touku B. 3a
3TO BpeMs cuctema k nepemecturcs B Touky C. 3a Bpems 1) J1yd cBeta B cucteme K mpeoonen
pacctostaue AB co ckopocThio V, uTo BeIpaxkaeTcs (popmyoii:

AB=1, *V;

3a aT0 ke Bpems T; cucteMa k mepensunercs B cucteme K Ha paccrosane AC, nBUTasch

CO CKOPOCTBIO V, YTO MOKHO 3aIIUCaTh:
AC=1; *v;

Jlns ypaBHUBaHUS ABYX CUCTEM 3alUILIEM:
AB=AC + CB;

[logcTaBuM B 3TO ypaBHEHHE 3HAYEHUS PACCTOSIHMS, BBIPAXKEHHBIE 4Yepe3 BpeMs M
CKOPOCTB:!

CB=AB-AC=1*V-1*v=1*(V-vV);

HaoOmronartens B cucreMe K BUIMT, YTO K HEMOABIIKHOM TOUKe B ABHMIKETCS MOABHKHAS
cuctema k, Ho, ecnu HaOIIOAATENh HAXOIUTCS B cucTeMe k, TO eMy Ka)eTcs, UTO OH HaXOJAUTCS
B HETIOJIBMJKHOM CHCTEME U HaBCTpeuy eMy ABMkeTcs Todka B. IIpu sTtom, 3a Bpems T, Touka B
MEPEeIBUHETCS. HABCTpeuy HaONI0aTeNio, HaXOSAIIeMycsi B Hadajle CHUCTEeMbl KOOPAHUHAT
cUcTeMBI Kk, o ocu & Ha paccTosiHMe, paBHOMY MepeMeleHuio cucteMsl k B cucreme K, T.e.
sKBHBaJIeHTHOE paccTtosinuio AC. B MoMeHT Bpemenu T, Touka B B cucreme k Oynet HaxoauThes
Ha PacCTOSHUM X, UTO paBHO paccTostHuio CB B cucreme K.

CB=x’
CruenoBaTeabHO:
X'=1*(V-v)
N
xV
i V—v’

Mp1 3HaeM, 4TO BpeMs T, PaBHO BPEMEHH, KOTOPOE 3aTPATUT JIyd CBETA HA JBUKCHHE B
TOYKY CHMHXPOHH3ALMU IUTIOC BpeMs, KOTOpOE 3aTpaTUT Jyd Ha JBHXKEHHE OOpaTHO B Hayajio
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CHCTEMBI KOOpJMHAT, YTOOBI ObUIO MOHATHO JAajiee, pa300beM 3TO BpeMs Ha JiBa MPOMEXYTKa U
3aIuIIeM:
=T tAT (7
[TonsTne A T MBI BBENH AJISI TOTO, YTOOBI PACCUUTATH BPEMs HA MPOMEKYTKE JIBUKCHUS
CBETOBOIO JIy4ya OT TOYKU OTpakeHHs B 00paTHO K Havady KOOpJIMHAT CUCTEMBI K.
OTpasuBmmch OT TOYKH B, cBETOBO JIyd BO3BpaIIaeTcss B HAYAI0 KOOPAMHAT CUCTEMBI
k. ITpu »ToM cucrema k Takke JIBUTagach HABCTpEUy CBETOBOMY JIydyy M B MOMEHT BCTPEUH
CBETOBOTO JIy4a C Ha4aJloM KOOPAWHAT CUCTEMBI K, HA4ao CHCTEMBI KOOPJMHAT HAXOIUIIOCH B
Touke D.
st Toro, 4ToOBI HE MyTaThCs C O0O3HAYCHUSIMU PACCTOSHHS B PA3JMYHBIX CHCTEMax
KOOpJIMHAT, JOrOBOPUMCS 0003HaUYaTh BCE PACCTOSAHUS Kak B cucreme k, T.e.
CB=x’;
CD=Ax;
DB:X’l
Jlyu cBera nBurancst or Touku B k Touke D co ckopoctbio V Bpemst A T, 4TO MOXHO
BBIPa3UTh (POPMYIIOii:
X1=AT*V; (8)
Paccrosane x’; HEyZOOHO ansi HAac Juid JalbHEHIIUMX MpeoOpa3oBaHUM, IMOITOMY
npeoOpa3yeM 3TO pacCTOSIHUE B Ipyroe
X1 =x’- AX
MOJICTaBUM €ro B ¢popMyiy (8) U momyduum
X -AxX=A1T*V;
Ax=x-At*V; 9)
B 10 e camoe Bpems, KOraa Jiyd cBeTa IBUTAJCS OT TOUukH B k Touke D, cucrema k
JIBUTAJ1ach CO CKOPOCThIO V 0T TOUKH C K Touke D, 4TO MOXKHO BBIpa3uTh (HhopMysion
Ax=ATt*v; (10)
VYpaBusieM popmyiy (9) ¢ popmynoit (10) mo Ax, noryuum
X-AT*V=A1t*v,

Nnn
At = al ;
V+v
U3 (7) cnenyer:
=T +tAt= al + a ;
V—v V+v

DTO 3HAYUT, YTO PACCTOSIHUE X HMEET KOHKPETHOE pacCYMTHIBAEMOE 3HAYCHHUE, U HE
SIBJISICTCS. HEKOTOPOH TEPEMEHHOM, [MOITOMY MBI C ITOJHBIM OCHOBAaHHUEM MOXEM IPOU3BOANTH
npeoOpaszoBanue (4).

3aknoyeHue

[Ipeanonoxum, 4TO, UCIIONB3YST METOAUKY W JIOTUKY ODWHIITEHA, TPOBO3TJIAIICHHBIC B
pazboupaeMoii pabore, mNpUHMMas BO BHUMAaHUE, 4YTO CBOWMCTBA 3ByKa B OJHOPOIHOMU
3BYKOIPOBO/IAIIEH Cpe/ie OTBEYAIOT MPUHIIUIIAM ITOCTOSIHCTBA CKOPOCTU, BMECTO:

« ... BLINUCLIBASL APSYMEHMbL PYHKYUU T U NPUMEHSS NPUHYUN NOCNOSHCIEA CKOPOCU
ceema .. »

3anuieM:

« ... BBIIACHIBASI apTyMEHTHl (DYHKIIUU T W MPUMEHSS PUHIIMIT IIOCTOSTHCTBA CKOPOCTH
3ByKa ..»,

T.€. 3aMEHUM BO Bcex (hOpMyiax CKOpPOCTh cBeTa V Ha CKOPOCTh 3ByKa V, TO, UTO MBI
noJry4um?

Ecmun croponnuku Teopun OTHOCUTENBHOCTH OYIyT YTBEpXKAAaTh, YTO HEBO3MOKHO
UCIIONIb30BaTh 3BYK JUIS M3MEPEHUS] PACCTOSIHHUS MEXAY ABYMSI TOUKAMH TO, 3TH apryMEHTHI
MPO3ByYaT KpaliHe HEYOeUTEITHHO.
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TOF,Z[a MMOYEMY HUKTO HUKOI'Ja HC BUJCJI TUTIOCKUH CBerSBYKOBOﬁ camoJieT?
Ouenn JKajlb, 4YTO HE3aMCUYCHHAA B CBOC BPEMA OYCBHIHAA MATCMATHYCCKaA omuOKa Ha
CTOJICTHUEC CBCPHYJIA PA3BUTHUC HAYKU C BEPHOI'O ITYTH.
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