JNlekuunsa Ne 10. (10.04.15)
Tbl PENATUBUCTCKOWU MEXAHUKU

HOCTb NMpmnHUummna OTHOCUTEIIbHOCTHU Knaccun4yecKkou

3 I'Ipeo6pa3OBaH|/|;| INNopeHua.

4. CnenctBus crneuyanbHOM TEOPUM OTHOCUTENBHOCTMW.

5. [lpocTpaHCTBEHHO-BPEMEHHOU UHTEPBAN U ero
MHBAPWUaAHTHOCTb.

Camoe ripekpacHoe u a2r1iyboKoe nepexxusaHue,

8blriadarouwjee Ha OosIo Yerlogeka,- 3mo owyuweHue
mauHcmeeHHoOCmul.

A. ONHLWTEnH



Bo3HuKLInE npobremsl

Knaccuueckas ¢pu3uka He Morjia OObSICHUT:
saBiaeHUE PoTodrddekra;

CIICKTP U3JIY4CHUS HArPETHIX TEII,
B3aMMOIIPEBPAIIAEMOCTh XUMHUYECKHUX JICMEHTOB;
onbIT MankenbcoHa - Mopiu;
MOSBJICHUE PHEPTUU MPU paUOAKTUBHOM pacHa/ic;

M3MEHEHHE CKOPOCTH AJIEKTPOHA B 3aBUCUMOCTH OT €0
CKOPOCTHU



[lyT BbIxOOa U3 Kpusmca

1. OOBSIBUTH HECOCTOATEIILHBIMU ITPUHIIUTI
OTHOCHUTEJILHOCTH | anunes v BeIICIINTD
[IPEUMYIIECTBEHHYI) CUCTEMY OTCYETA;

2. Cuurarb HENPABUWILHBIMHU YPABHCHMUS
MakcBeina;

3. OTKa3aTbCs OT KIIACCHYCCKUX NPEACTABICHUM,
IIEPECMOTPEB UX C HOBOW TOUYKH 3PEHUA.



2. lNoctynatel CTO

JTa Teopus, cuyuTas, YTo BCe MHepuMnarnbHble CUCTEMDI
KoopAMHaT COBEPLUEHHO paBHOMPaBHbI U B OTHOLLUEHUU
MEXaHUYECKNX, N INIEKTPOMArHUTHbIX SBIIEHUN, a CKOPOCTb
cBeTa WHBapuaHTHa BO BCexX WHepuManbHbIX CUCTeMax
OTCYeTa, paspeLllana NpoTUBopeYns Krnaccmyeckon pusnkm
TEM, YTO cojepxaria HOBbIM B3rnsa Ha MpPOCTPAHCTBO U
BpeMs. OWHWUTEMH B OCHOBY cheuuanbHOW Teopuu
OTHOCUTENbBLHOCTU 3arioXmnn gBa nocrynara:

1. MpHUUMN OTHOCUTENBLHOCTU JUHLUTEUHA.
YpaBHEHUS, BblpaxkatoLline 3aKoHbl Npupoabl MHBApUaAHTHbI
(HEM3MEHHbLI) NO  OTHOWEHU K nNpeobpas3oBaHMio
KoopAuHaT U BPpEMEHU OT OOHOW MHepuManbHOM CUCTEMbI
OTCYeTa K apyromu.

2. [TpvHUMN NOCTOAAHCTBaA CKOPOCTU CBeTa.
CkopoCcTb CBeTa B MNycToTe OOWHaAKoBa BO  BCEX
MHepUMarnbHbIX CUCTEMax OTcYeTa U He 3aBUCUT OT
OBMXEHUS WUCTOYHUKaA unn npuemHuka ceeta. CKOpOCTb
CBeTa B BakyymMme Bcerga noctosiHHa u pasHa 300000 kwm/c,
OHa SIBNSETCHA NpeneribHOM CKOPOCTbK pacnpoCcTpaHeHus
noboro curHana.



[TocTtynatel CTO

1. IpuHLIMN OTHOCUTENBHOCTM:
Bce 3akoHbl Nppoabl OANHAKOBbLI BO BCEX I/IC.

Cneacreus:

1. OTHOCUTENBHOCTb BPEMEHMW.

2. OTHOCUTENBLHOCTb PACCTOSHUN.

3. OTHOCUTENBLHOCTL MaccChl.

4. B3anMoCBA3b MacCbl 1 3HEPTUMN.

5. PenaTtuBMUCTCKNUN 3aKOH CITOXKEHUA CKOPOCTEMN.




[Toctynarer CTO

‘g C Tex Nop, Kak Ha TeOPNO OTHOCUTESJIbHOCTU
HaBaJinJinCb MatemMatuk, 4 CaM nepectarsl e¢
NMOHNMATb.

A. OVHWTENH

2. [IpUHLMN NOCTOAHCTBA CKOPOCTU CBETA:
CKOPOCTb CBETA B BaKyymMe ogMHaKoBa BO
Bcex NCO.

CnencreBue:

CKOpOCTb CBeTa — MakcumMarbHO
BO3MOXXHasl CKOPOCTb pacnpoCcTpaHEHUS
nodoro B3anMoaencTBUS.




3. NpeobpasoBaHusa JlopeHua

B-CTO-coostmue-onpeneisierci'Kak (pH3HYecKoe 'sIB/IeHHE,
NpPOHCXOoAsiIIee” B* KAKOH-THOO0" TOYKe' IPOCTPAHCTBA" B* HEKO-
TOPbIH MOMEHT 'Bp eMeHH 'B"H30paHHOH CHCTeMe 'oTCcueTa.

II3MepeHHe - IPOMEKYTKA: BPEMEHH " OIIHPAETCA- Ha - MOHATHE
00HOBpeMeHHocmu - NJHATEIbHOCTh' KaKoOro-JIH00® mpomecca
onpeaeasiercs IyTeM' CDABHEHHS ' ' IPOMeKYTKOM' BpeMeHH,
OTAEJSIIHM' NOKA3aHHEe' YaCOB," OJHOBpPEeMeHHOe' ¢' KOHIOM'
npomecca, OT° HIOKA3aHHS " TeX' Ke* 9aCoB,” 0JHOBPEMEeHHOI0" C
HavaJoM nponecca.-Ecin-xe-00a- COOBITHA  IPOUCXOAT" B pas-
HBIX *TOYKAX - CHCTEMBI OTCUETA, TO " AJIA - H3MEPEHHA - TIPOMEKYTKOB
BPEMEHH" MEXK/Y - HUMH" B 3THX - TOYKaX - HEOOXOJHMO - HMETh " CUH-
XPOHU306aHHbIeYuaACH.Y

[Tocne- BBIIOIHEHHA - IPOLIEAYPhI- CHHXPOHH3a1THH - 4acoB- (Oc-
HOBAHO" Ha* HE3aBHCHMOCTH' CKOPOCTH" CBETa" B- BaKyyMe- OT- Ha-
IIPaBIICHHA PACIIPOCTPAHEHHA ) '— COOBIINUA 0 OHOEPEMEHH B, e C/TH
CHHXPOHH30BAaHHbIE YA ChI'IOKA3BIBAIOT 0AHHAKOBOE 'BpeM4.



3. NpeobpasoBaHusa JlopeHua
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3. NpeobpasoBaHusa JlopeHua

roe p=v/c.
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(10.1)



4. CnencrtBus cneunanbHON TEOPUU
OTHOCUTEITbHOCTU

J+ox'/ct f+ox'/c? L=t

CTF G e 002

TakaMm 06[)3301\1, cOOCTBEHHOE BpeMH ‘CO BCerja McEcHbIIE,

_t')

YyeM NPOMEKYTOK BpeMeHH Me:KIY 3THMH ’Ke COOBITHSIMH,
H3MepeHHbIH B J1000H ApYroi cHcreMe OTCUeTa. JTOT 3(-
(heKT HaA3BIBAIOT PEIAMUEUCIICKUM 3AMEO0ICHIULEM 6DEeMEH.



4. CnenctBus cneunanbHON TEOPUU

OTHOCUTEJIbHOCTH
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Puc. 10.2



4. CnenctBus cneunanbHON TEOPUU

OTHOCUTEeJIbHOCTI
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Puc. 10.3.



4. CnenctBus cneunanbHON TEOPUU
OTHOCUTESNbHOCTU

JlnuHa [ ABHKYIIErocsa CTep;KHA paBHa [ = UT,.
C ToukH 3peHHA Ha0mrogarensa B cucteMe K', Touka A, IpH-

Haalexamada CHCTEME K. [OBHKETCA BAO0JIb HEIOABHKXHOIO
CTCP KHA HAJICBO CO CKOPOCThIO v, ITIO3TOMY.

p — UT, (10.3)
rae T — DpoMeXYTOK BPeMEHH MekIy MOMEHTaMH IPOXOKIe-

HHA TOYKH A MHMO KOHIIOB CTEPKHA, H3MEPEHHBIH IIO
CHHXPOHH30BaHHBIM HacaM B K.

Mcronb3ys cBA3b MeXKIy IpoMeKyTKaMH BpeMeHH L H T (10.2):

[=1,N1-0*/c* =1,1-B2 . (10.4)

HBH)KYHIHCC}I OTHOCHTEIBHO HalOIrogaTensa Tena COKpamiarT-
CA B HAIIPpABIICHHH CBOCI'O JABH/KCHHA. OTOT pe.TIXTHBHCTCKHI\:I 3(1)-

(EeKT Ha3bIBACTCA JIOPEHUCE0 COKPAUleHUEe OTUHBL.




4. CnenctBus cneunanbHON TEOPUU
OTHOCUTESNbHOCTU

OOHO M3 BAXKHEHINHMX CIEACTBHH H3 npeoOpa3zosaHHH JIopeH-
11a — BBIBOJ 00 OMHOCUINETbHOCINU 00HO 6PEMEHHOCINI.

[IycTh, HapHUMEP, B ABYX Pa3HBIX TOYKAX CHCTEMBI OTCUETA
K' (x/#x)) OJHOBPEMEHHO C TOYKH 3peHHA HalOImmoJarens B
K'(t{=t;=t') nmpoucxoaiaT asa codpiTHa. CoriracHoO IpeodOpas3oBa-
HIAM JlopeHna, a1 Ha0mraaTelnsa B CHCTeME K .

X, = r1+uf ~c,+uf’ = X #X,. (10.5)
1-p~ \) =fe
t'+v 1('/02 ' +vux, | c?
L= 207 L#L (10.6)

B 1-p°

C.TIC,Z[OBaTe.TIbHO, B CHCTEME€ K 3TH COﬁbITI’Iﬂ, OCTaBajiCh IIPO-
CTPAaHCTECHHO p3306HIeHHbIMH, OKa3bIBAKOTCA HCOAHOBPCMCHHBIMH.



4. CnenctBus cneunanbHON TEOPUU
OTHOCUTESNbHOCTU
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5. [lpocTpaHCcTBEHHO-BPEMEHHOU NHTEPBAT
N ero MHBapPMaHTHOCTDb

IpocmpancmeeHHoO-6peMeHHON UHMEPEAT OIPEAeIsieTca B
CTO CcOOTHOIIIEHHEM:

S ==L (10.7)

rae [, — mpoMeXyTOK BpeMEeHH MeKIy COOBITHAMH B HEKOTOPOH

CHCTeMe oTcuera, a [, — paccTosHHe MeXAy TOYKaMH, B KOTO-

PBIX IIPOHCXOJAT paCCMATPHBACMBIC CO()I)ITPUI, B TOH K€ CHCTEME
OTCHCTA.

B gactHOM ciydae (x, =y, =z, =0, B MOMEHT BPEMEHH [, =0
oA 1-ro COOBITHA, @ BTOPOE —B TOYKE ¢ KOOpAHHATaMH X,)V.Z B

MOMCHT BEPCMCHH D, I'Q)OC’IpaHCTBeHHO-BpeMeI-IHOﬁ HHTCpBAII MC/K-
AY 3THMH COOBITHAMH 3aIIHCHIBACTCA B BH/E:

3

s=yCP—-x*—y-2* (10.8)



5. [lpocTpaHCcTBEHHO-BPEMEHHOU NHTEPBAT
N ero MHBapPMaHTHOCTDb

Hneapuaumnocmb Unmepeéaia 03Ha4acT, 4TO, HCCMOTPA Ha

OTHOCHTEIIBHOCTh PACCTOAHHH H IMPOMEKYTKOB BPEMEHH, IIPOTE-
KaHHe (PH3HYECKHX TMPOIECCOB HOCHT OOBEKTHBHBIH XapakTep H

HC 3dBHCHT OT CHCTCMBbI OTCHCTA.

Hanpnmep, CCJIH OJHO H3 COOBITHH — BCIIBIIIIKA CBETA B Hada-

ne xkoopauHat CO mpH 7=0, a BTOpPOE€ — IIPHXOJ CBETOBOTO
(GpoHTa B TOUKY ¢ KoopAHHaTaMH X, V,Z B MOMEHT BPEMEHH [, TO

Vg 2% =2 2 o ~ .
x*+y?+72=c’, — uHTepBaT ANA 3TOH Maphl cOOBITHIH §=0.
B npyroi CO kKoopAHMHATel H BpeMs BTOPOTO COOBITHA OYAYyT
OPYTHMH, HO H B 3TOH cucTeMe ' = 0, T. K.

S R (10.9)

Taxkum oOpasoMm, A1 THOOBIX ABYX COOBITHH, CBA3AHHBIX Me-
Ky COOOH CBETOBBIM CHIHAIOM, HHTEPBAT PABEH HYIIIO.



Ecnn nayyeHme uU3nKn nopoxgaerT:
6ecrnokoncTBo, 3aMeLLaTeNbCTBO, CTPaX,
YHbIHME UM HerogoBaHue, TO 3TO
NpUBLIYHOE C OEeTCTBA OTHOLLUEHUE K
BO3HUKLWIWM TpyaHOCTAM !

Hapo He3amednumesribHO 3aMeHUTb Ha
NPAMO MPOTUBOMNOSIOXKHOE N Npobrema
Ha4YHET peLllaTbcs OLICTPO U Nerko...
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