TEOPUA OTHOCUTEJNIbHOCTW
U
ANbBEPT 3UHLUTEWUH



AnbbepT ANHLWITENH ‘:\
(1879-1955)

BHHIITEHH ¢ IepBOH
xeHoH Munepor Mapru



KpaTko 06 OuHLWwTENHE

* AnbbepT ONHLWTENH
poaunca B 1879 ropy.

* B 1900 roay okoH4uUn _
LIlopuXxcknm nonnTexHM4eCcknm MHCTUTYT.

* B 1902 rogy OQMHLITENH NOCTYNWUI Ha
paboTy B naTeHTHOEe Otopo B bepHe.

* B ceHTAbpe 1905 onybnmukoBaHa Teopus
OTHOCUTESNIbHOCTW.



AHpu lNyaHKape XeHapuK JlopeHy,
(1854-1912)
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3aKoH BHellHero potoadpdekTa. 1921 r.
(HobeneBckasa npemunsa ANHLLUTENHA)

DHeprus BbLIETAIONNX (OTOJNEKTPOHOB pasauuHa. Haubospwedn
O
mo

CKOPOCTBIO Uyaxe U KHHETHUECKOH sHCprHed M;KC 6ynyT obaanaTh

3JIEKTPOHBI, BHIPBAHHbIE C CAMOr0 BEPXHEIro 3HepreTUYecKoro ypoBHS
B MeTtaJje (cM. 1. 11, § 22). lo 3akony coxpanenus saHepruu Ajs 3TUX
9JIEKTPOHOB:

mu?

hv = eP 4 —2 (35.5)

YpaBuenue (35.95) naszBaIOTlypaBnelmeM Sl’z’lmmer}’mal S/EeKTPOHBI,
BbIpBanuble ¢ 6oJjiee rJyOOKHX SHEPIETHUCCKIX yPOBHEN HJIHM IpeTep-

nepiline enie 10 BblXo4a CTOJIKHOBEHHSI BHYTPH BELILECTBA, 6y}.1y1‘ HMETD,
O4YE€BUHO, MEHBIIYIO 3HEPTHIO.




CDopmyna CBA3UN NMNOTEPU MaACChbI TeJla
Nnpn U3NyYyeHnm sHepruum

AHpu lNyaHkape (1900 r.)
«QHeprusa nsnydyenmns E
obnapaet maccon m=E/c?»



[NocTynaTtbl cneunanbHON TeOpPUN
OTHOCUTenbHOCTU dUuHWTenHa (1905 r.)

[MocTtynat 1. [NpuHUMN OTHOCUTENBLHOCTU

«/[]leuxxeHue cucmembl omc4éma rno UHepuuu He Moxxem
bbImb OBHapy)XeHOo HUKakumMu gou3udecKkuMu orbimamu
8HyMpuU 3aKpbimou nabopamopuu, cesd3aHHoOU ¢ 3mou
cucmemou omecyémay

MocTtynaTt 2. [NpuHUMN NOCTOAHCTBA
CKOpOCTU cBeTa

«Ceem 8 nycmome gceada pacripocmpaHsiemcs
C oripedesieHHoU CKoOpoCcmblO €, He 3asucsuel
om 08UXXeHUS u3rlydarouie2o mersiay



OCHOBHbIe BbiBOAbI U3 cneuuaribHOn

TeopuUn OTHOCUTESTbHOCTU DUNHLUTENHA
(1905 r.)

1. COKpaLIJ,eHMe npoAoJyibHbLIX pa3MepoB
(Npu 08UXXeHUU C OKO/10€8emo8olU CKOPOCMkbIO0)

2. 3amearneHue BpeMeHu
(NMpu O8UXKEHUU C OKO/I0C8EMOB8OU CKOPOCMbH))

3. 3anpeT CKopocTeWn, 60NnbLUUX CKOPOCTHU
cBeTa

4. YBenu4yeHume Macchl
(Npu d8UXXeHUU C 0OKO/10C8emo8olU CKOPOCMAbI0)



1. B cucteme orcuyeTta, AoBMXKYLUIEeUCHA paBHOMEPHO
U NPAMOSZIMHEMHO OTHOCUTENbHO Habnoaarens,
npoucxoauT COKpalleHue AriuHbl BAOSb
HanpaBrieHUA ABUXeHUA

o

Puc. 1.133.



2. B cucteme orcuyeTta, ABMXYLLENCA paBHOMEPHO

N NPAMOSIMHEMHO OTHOCUTENbHO HabnaarTens,
BpeMs ABMNXKeTCA MeaJsieHHee
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3. ABMXXeHne co CKOpOCTbIO, NpeBbillaroLen
CKOpPOCTb cBeTa, HEBO3MOXHO. (1)

=C/2 V2 = C/

vCEﬂM)KEHMFI PAKET <Vl +Vv2
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3. ABMXXeHne co CKOpOCTbIO, NpeBbillaroLen
CKOPOCTb CcBeTa, HEBO3MOXHO. (2)

VcBETA = Veeera = C —

LN
C/2 V2 =C/2

VvV =C, aHe C+C

CBJINXKEHUST CBETOBBbIX IMTYYKOB
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MpeobpaszoBaHua JlopeHua (1895 r.),
KOTOpPble QNHLWITENH 3aHOBO BbiBer
B cneuuasribHOUu Teopun OTHOCUTESTbLHOCTMU

llpt‘UUpddyMIbn LUM M UL L DU v,

Mtak, monyuenusie npeobpasosanusi (cuctem otcuera puc. 1.125%)),
nocsiue HasBanue npeobpasosanuil Jlopenua, UMeIOT BHA:

npeobpasoBaHuA npeobpasoBaHuda )
§—§ §'— S
o x—ul y — ¥ Lo
. l/'l":“vz—/—c—z' 3/1——02/02’ L
!/' :!/, lj‘—“y', g (26.12)
2 =2, pe=g
v , U
, f—* t 5
N V 1—u?/c? B V 1—0?/c?
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OcHOBHbIe BbIBOAbI U3 00LLEeN Teopun
OTHOCUTENbHOCTU DUHWTenHa (1915 r.)

* AcKpuBneHue npocTpaHCTBa
8b/1u3U mseomerowux Macce

e 3amepnrieHne BpeMeHu
8bs1u3U mseomerowux Macce




PA3BUTUE NPEOCTABJIEHUA O CBETE
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fiBneHus, paccmatpuBaBluMecs B pusmnke
paspgenbHo Ao XIX Beka

* MexaHuka

e CBeT

e ONEKTPUNYECTBO
 MarHeTtnam

» KonebaHus

* BomnHbl
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PazButune chuanyeckmnx npencraBrneHumn
B XIX Beke

« ONEKTPMYECTBO N MAarHETM3M MopoXaatoT
ApYyr Apyra

e DNEeKTpOMarHMTHoe norie
pacnpocTpaHseTca NnogobHO BOMHe
» CBeT — aneKkTpoMarHMTHas BosiHa

* YpaBHeHUA MakcBenna gngd
9NIEKTPOMAarHMTHOro nons — BbiCLUAS
doopma 3HaHMM 00 anNeKTpomMarHeTn3me
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Knaccunyeckaa mexaHuka
HuroTtoHa y Nlanunesn

* [IpyHUMN MHepLUN:
« Tena, He ucrbimbigarowue 8030eUcmausi cursl,
08UXKYMCS pasHOMEPHO U MPSMOSTUHEUHO»

e [[pHLUMN CINOXEeHNA CKOPOCTEMN:

«CKopocmb mersa ckraobleaemcs U3 ckopocmu
cucmemMbl omecyYéma U CKopocmu O8UXKEHUS
mera 6 Heu»

* [lpuHUMN oTHOCUTEeNnbHOCTU [Fanunen.
«Bce 3aKOHbl MexaHUKU OOUHaKOo8hblI
8 UHepuuasibHbIX cucmemMax omcyemax

18



[1Ba npeacraBrieHUs1 O CBeTe, CNOXUBLUUECH
B chusunke B XVII Beke

* HbroTOH (1643-1727):

«Ceem — amo nomok yacmuu
8 rycmomey

e [toureHc (1629-16995):
«Csem — amo 8oJ/1Ha 8 agpupe»




HbOTOH: OtpaxeHue cBeTa — 3TO
OTCKakmBaHue 4yacTuu cBeTa
OT NpenAaATcTBUA

HUcaax HrroToH
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CrnoxeHue CKOPOCTU CUCTEMbI OTCYETA
CO CKOPOCTbIO 4acTuL cBeTa B Heu
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MNOUFEHC: Cget — 310 BOnHa B acdhupe

« Opnp — cpena, B KOTOPOWU
PACNpPOCTPAHAETCHA CBET

 CKOpoCcTb cBeTa B adupe
He 3aBUCUT OT CKOPOCTU NCTOUHIIKA

* TOYKa, OO KOTOPOW Aoluna BOJSfiHa, cama
CTAHOBUTCHA WUCTOYHUKOM BOIJIHbI
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Kpyrmu Ha Boge OT «ONIMHYUKOBY.
CKoOpoCTb pacnpocTpaHeHUsn BOJSIHbI
He 3aBUCUT OT CKOPOCTU MUCTOYHMKA
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Kpyrm ot KamMHeW, OTBECHO NagaroLlinx B PeKy.
OBnxyLwasacsa cpega YHOCUT BOJIHbI

o
o

o

HANPABINEHUE TEHEHUA PEKU

> >
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Kpyrn Ha o3epe, co3gaHHble
nepemMeLlarowmMmMmcss NCTOYHUKOM.

CKopocCTb pacnpocTpaHeHUs BOSIH B cpepe
He 3aBUCUT OT CKOPOCTU UCTOYHMKA

NOAKA
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lMpenctaBneHusn o ceete B XIX Beke

e CBeT — 9T0 9MNeKTpoMarHMTHas BOmHa,
pacnpocTpaHsatoLLasacs B MUPOBOM 3adumpe

e MupoBou acpup — 310 HENOABUXKHASA
cpefa, 3anosiHawLuas BCe NpPoCTPaHCTBO,
ONs1 pacnpoCTpaHEHUS ANEKTPOMArHUTHbIX
BOJTH
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OBnxeHne 3emnu Bokpyr ConHua no opoure.
Cpena — mnpoBou achup?

>+
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OnbiT MankenbcoHa (1881 r.)

e Llenb:
usmepumnmb CKOPOCMb

asuxxeHus1 3emrsiu rno opbume
omHocumersribHO MUp0B8020 aghupa

e CpencTBo:
OribimbIl CO ceemom AnbbepT
MaukenbcoH
(1852 — 1931)
e CnocoO:

usmMepeHue pasHocmu 3aldep)Kek ceema
rnpu eao pacripocmpaHeHuu 800/1b U rornepéek

osu)xeHuUss 3emrsu o opbume
28



NMocnepoBaTenbHbIe NOJNIOXEHUA 3eMiu
Ha opObuTe 4epe3 nonropa

30 km/c
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YctaHoBKka MaunkenbCoHa no onpepeneHunto
CKOpPOCTU ABWUXeHUA 3eMS&iIn OTHOCUTENbHO
MUPOBOIro 3achupa ¢ NOMOLLbLIO ONbiTa CO CBETOM

/7. ’,Z

'8
T e Jlyy 1
‘|14 pacnpoCcTpaHseTCcs
J i z,  BOONb OBWMXEHUS
7 / 7
gerloleere—p  3emnu

| — (4

112

| e Jlyy 2

k} pacnpocTpaHaeTc4
Puc. 1.129. nonepek ABMXeHUS

3emMnu
30



YnpoléHHas cxema yctaHoBKM MankenbcoHa
Nno N3MepeHuro pasHuLbl B 3aepXXKax cBeTa
BAOSNb U Nonepék ABmxeHns 3eMnum no opourte

3EPKAIO 2

NnyY NONEPEK
ABUWXEHUA

nyd Bgorsib
OBUXEHWUA

3EPKAJIO 1

HATINPABINEHUE
ABUWXEHUA

3EMJIN 1O OPBUTE
B HENOABUXHOM
MUPOBOM OPUPE
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Upnesa onbiTa MankenbcoHa

MYNbTOUNbM
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Kagp 0

4

BCMbILWKA CBETA
B HAYAINE OTCYETA,
CBA3AHHOM
C 3EMIIEN

HATINPABINEHUE
ABUWXEHUA

3EMJIN 1O OPBUTE
B HENOABUXHOM
MUPOBOM OPUPE
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Kagap 1

]

PACIMPOCTPAHEHUE
CBETA
B HENOABUWXHOM
MUPOBOM O®PUPE

HAMNPABJIEHUE
ABUWXEHUA

3EMJIN 1O OPBUTE
B HENOABWXHOM
MUPOBOM O®PUPE
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Kaap 2

]

PACIMPOCTPAHEHUE
CBETA
B HENOABUXHOM
MUPOBOM O®PUPE

HAIMNPABJIEHUE
OBWXEHUA

3EMJIN 1O OPBUTE
B HENOABUWXHOM
MUPOBOM O®PUPE
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Kaap 3

]

PACIMPOCTPAHEHUE
CBETA
B HENOABUXHOM
MUPOBOM O®PUPE

HAMPABJIEHUE
OBWXEHUA

3EMJIK MO OPBUTE
B HENOABWXHOM
MUPOBOM 3ODUPE
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Kagp 6
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Kaap 7

40






Kagp 9

OTPAXEHUE
OT 3EPKAIA 2
NYYA NMONEPEK

ABUXEHUA
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Kagp 10

OTPAXEHUE
OT 3EPKAIA 2
JTYYA NOMNEPEK
\, ABWXEHWUA
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Kagp 11

OTPAXEHUE
OT 3EPKAJA 1
NYYA BOOIJb

ABUXEHUA
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Kaap 12

OTPAXEHMUE
OT 3EPKAIA 1
NnYYA BOOJb

ABWXEHUA
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Kagp 15
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Kagp 16

49



nyd MNMONEPEK
OBUWXEHUA
OOCTUTAET

HAYAJIA OTCYETA
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Kagp 18 (nocnegHun)

—_

.

nyyd BAOOIb

ABWXEHUA

OOCTUTAET
HAYAJIA OTCYETA

\_/
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UTor onbiTa MankennbcoHa

e OxunpgaBluasica pasHuUa 3aJepXekK
Npu pacrnpocTpaHEHNN CBeTa
S w— 800/1b U M10MepEK [BUXKEHUS
3emrnu no opbute

OBHAPYXEHA HE BblIJIA
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[lorpewHOCTU ONbLITOB MO onpeAeneHuto
CKOpoCTU 3hUpHOro BeTpa

MawnkenbcoH (1881 ) ............... 18 KM/C

MawnkenbcoH, Mopnu (1887 T.) .... 7 KM/C

nnunHreopt (1925 ) ................ 1 KM/C

Ckopocmb dsuxeHuUs1 3eMsu
rno opbume — 30 Km/c
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[MpeanoxeHue XeHapuka JlopeHua (1883 r.)
Ans oobLACHeHNA oTpuuaTeribHOro pesynbraTta
onbiTa MankenocoHa

L™ -

* MupoBoun acpup cyulectByeT

 [lpn oBMXeHUN npoucxoauT
COKpalleHne NpoaonbHbIX
pasmMepoB Ten
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NMpeonoxeHune XeHapuka JlopeHua: npu ABUXKeHUMU
npoucxoouT YyKOpo4YeHue npoaosibHOro nrneva

OTPAXEHUE
OT 3EPKAIA 2

NYYA MOMEPEK
ABVAHERNA OTPAXKEHVE
OT 3EPKANA 1
NY4YA BAOMb
NBVKEHNS
HAMPABNEHME
NBVKEHMS

3EMJIN 1O OPBUTE
B HENOABUXHOM
MUPOBOM OPUPE

95



Npeobpa3oBaHuna JlopeHua (1895 r.),
obecneuynBarLWMe COKpaLleHue NPoAoNbHbIX
pa3MepoB Ten Npu ABUXEHUU

>X-¢X,

0=5,6-1 % i3 ecr

- / S._,._.> _____)S
X ZX o % i ¢ Lot
COKPALUEHUE D.]'II/IH Vi—vict’ g/ [ —o2/ce’
Yy =4y, y=y
2 =2, 2=z,

4 / v ,L‘E)—’
e | t—p—N RarE

[ = ———, e
«MECTHOE» BPEMHAA V 1—uv2/c? V1—0v%c?




XeHapuK JlopeHy AHpu lNyaHkape
HugepnaHackum pmsuk dppaHLy3CKMN MaTemMaTuk




Barnsaabi lNyaHkape (1)

 MmnpoBoro agoupa HeT

. * Bce nHepumnanbHblie
. CcMCTeMbl OTCHETa
paBHONPAaBHbI
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Barnapbi [NyaHkape (2)

e MaTemaTunyeckas 3anmcb
don3n4eCckmnx 3akKoHOB
OONMXHa ObITb OOMHaKoBa
BO BCEX MHEpPLMAnbHbIX
cucTemMmax oTcyeTa

F=m-a
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Barnagbl lNyaHkape (3)

 MatemaTtunyeckas 3anncb
ypaBHEeHUN
3rieKTpoMarHeTusma
MakcBenna Toxe
AormKHa ObITb 0OQMHaKoBa
BO BCEX MHEpPLMAnbHbIX
cucTemMmax oTcyeTa
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MpnHuun oTHocutenbHocTn [lyaHkape
(KHura «<Hayka n runortesa», 1902 r.)

Bce ousnyeckme aBneHus
OOIMKHbI ObITb
OANHAKOBbLIMU

nna Habnwaarteneu,
HaXoOALIMXCS B pa3HbIX
NHepumanbHbIX CUCTEMAX
OTCYETAa
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INlekuusa NyaHkape B CLLUA 0 cOCTOSAHUM HayKU
(1904 r.) (1)
* 3aKOH COXPaHEHUA SHEPTUN

* BTopoe Ha4yano
TepMognHaMUNKA

~ * PaBeHCTBO JenCTBuA
| NMPOTUBOOEUCTBUIO

"« 3aKOH coxpaHeHus Macchl

 [lpnHUMN HANMEHbLLETO
NEencTBUS
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INlekuusa NyaHkape B CLLUA 0 cOCTOSAHUM HayKU
(1904 r.) (2)
* 3aKOH COXPaHEHUA SHEPTUN

* BTopoe Ha4yano
TepMognHaMUNKA

. * PaBeHCTBO OencCTBUS
. NpOTUBOOEWNCTBUIO

"+ 3aKOH coxpaHeHusi Macchbl

 [lpnHUMN HANMEHbLLETO
NEencTBUS

e [IpUHLUMN OTHOCUTESNILHOCTMU
63




[MpusHaHue 3acnyr XeHapuka JlopeHua

* [IpeobpasoBaHus,
npennoXxeHHoble JIopeHuemMm,
obecnevynBatoT
OANHAKOBOCTb YpaBHEHUN
MakcBenna B pasnnyHbIX
CUCTEMaX OTCcYETa
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Hoknapg lNyaHkape No TeOpUU OTHOCUTESNTLHOCTU
(Onyo6n. 5 uroHa 1905 r. «k3ameTkn AKkageMumn HayK»)

NMpuHUMN
OTHOCUTESIbHOCTU

UHBapnaHTHOCTb
ypaBHEHUM
MakcBenna

ircu] |

NMocTOoAHCTBO
CKOpPOCTM cBeTa
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Pa6oTtbl JlopeHua u NMyaHkape
No TEOPUN OTHOCUTESTbLHOCTMU

IA. NNopeHu. UHTepcepeHUNOHHbIN onbIT MankenbcoHa. M3 kHuau
"Versuch einer Theorie der elektrischen und optischen Erscheinungen in
bewegten Korpern. Leiden, 1899, napazpags! 89...92.

A. NyaHkape. U3mepeHUe BpeMeHU. "Revue de Metaphysique et de
Morale", 1898, t. 6, p. 1...13.

A. NyaHkape. OnTUYecKne ABMNEHNA B ABNXKYLLUMXCA Tenax.
Electricite et Optique, G. Carre et C. Naud, Paris, 1901, p. 535...536.

A. Nyankape. O NpUHLMNE OTHOCUTENLHOCTU NPOCTPaAHCTBA U

ABWXeHWUA. [naekl 5...7 u3 kHuau “Hayka u eurnomesa” (H. Poinrare.
Science and Hypothesis. Paris, 1902.)

A. lNyaHkape. HacToswwee u byaywee mateMatnyeckomn oU3NKN.
Lloknad, HaneyamaHHbIU 8 XypHarne "Bulletin des Sciences Mathematiques”,
1904, v. 28, ser. 2, p. 302.

IrA. llopeHu. AneKTpoMarHUTHbIe ABJIEHUA B cucteme
ABUXYLLUENCSH C FIloOOoMN CKOPOCTbIO, MEHbLLUEN CKOPOCTU CBeTa.
Proc Acad., Amsterdam, 1904, v 6, p. 809.

A. Nyankape. O oguHamMmuKe aneKkTpoHa. Rendiconti del Circolo
Matematico di Palermo, 1906 (nocmynuna e neyams
23 miona 1905 r.) v. XX/, p. 129.
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NepBas paboTta UHLWITEUHA
No TeEOPUN OTHOCUTESTbLHOCTMU

IA. NNopeHu. UHTepcepeHUNOHHbIN onbIT MankenbcoHa. M3 kHuau
"Versuch einer Theorie der elektrischen und optischen Erscheinungen in
bewegten Korpern. Leiden, 1899, napazpags! 89...92.

A. NyaHkape. U3mepeHUe BpeMeHU. "Revue de Metaphysique et de
Morale", 1898, t. 6, p. 1...13.

A. NyaHkape. OnTUYecKne ABMNEHNA B ABNXKYLLUMXCA Tenax.
Electricite et Optique, G. Carre et C. Naud, Paris, 1901, p. 535...536.

A. NyaHkape. O npyMHUMNE OTHOCUTENbLHOCTU NPOCTPAHCTBA U
ABWXeHWUA. [naekl 5...7 u3 kHuau “Hayka u eurnomesa” (H. Poinrare.
Science and Hypothesis. Paris, 1902.)

A. lNyaHkape. HacToswwee u byaywee mateMatnyeckomn oU3NKN.
Lloknad, HaneyamaHHbIU 8 XypHarne "Bulletin des Sciences Mathematiques”,
1904, v. 28, ser. 2, p. 302.

IrA. llopeHu. AneKTpoMarHUTHbIe ABJIEHUA B cucteme
ABUXYLLUENCSH C FIloOOoMN CKOPOCTbIO, MEHbLLUEN CKOPOCTU CBeTa.
Proc Acad., Amsterdam, 1904, v 6, p. 809.

Aa J¥HmTerH. K anekrpoanHaMuke ABUXKYLLUMXCA Ten. Ann. d.
Phys., 1909 (pykonuck nocmynuna 30 uous 1905 1.), b. 17, s. 89.

A. Nyankape. O guUHamMuKe aneKkTpoHa. Rendiconti del Circolo
Matematico di Palermo, 1906 (pykornuce nocmynuna
23 vrong 1905 r.) v. XXI, p. 129. 67




CpaBHeHue CTPOEHMS TeOpUN OTHOCUTESNTbHOCTM

[MyaHkape | ANHLUTENHA
(5 masa 1905 r.) & (30 nroHa 1905 r.)
NMpuHUMN ‘ .1.anHuMn
OTHOCUTEJIbHOCTH OTHOCUTEJIbLHOCTH

WHBapuaHTHOCTb 2. MocTosAHCTBO
ypaBHEHUU \ CKOPOCTU CBeTa
MakcBenna
b INopeHua

UHBapuaHTHOCTDbL
NMocTosAHCTBO ypaBHeHUU
CKOpPOCTM cBeTa MakcBenna




Banbtep Putuy
(1878-1909)

bannucrtnyeckas
Teopusa ceeta (1908
r.):

«K pacnpocTpaHeHUto
cBeTa NPUMEHUM

3aKOH CI1OXeHUS
CKOpPOCTEN»
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O6bscHeHue onbiTa MakenbcoHa
no BansTtepy Putuy

MYNbTOUNbM
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YnpoléHHas cxema yctaHoBKM MankenbcoHa
Nno N3MepeHuro pasHuLbl B 3aepXXKax cBeTa
BAOSNb U Nonepék ABmxeHns 3eMnum no opourte

3EPKAIO 2

NnyY NONEPEK
ABUWXEHUA

nyd Bgorsib
OBUXEHWUA

3EPKAJIO 1

HATINPABINEHUE
ABUWXEHUA
3EMJIN 1O OPBUTE

71



Kagp 0

4

BCMbILWKA CBETA
B HAYAINE OTCYETA,
CBA3AHHOM
C 3EMIIEN

HATINPABINEHUE
ABUWXEHUA
3EMJIN 1O OPBUTE
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Kagp 1

]

PACIMNPOCTPAHEHUE
CBETA C YYETOM
CKOPOCTH
ABUWXEHUA 3EMJIN

HAMNPABJIEHUE
ABUWXEHUA
3EMJIK MO OPBUTE
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Kagp 2

]

PACIMNPOCTPAHEHUE
CBETA C YYETOM
CKOPOCTH
ABUWXEHUA 3EMJIN

HAIMPABJIEHUE
OBWXEHUA
3EMJIK MO OPBUTE

74



Kaap 3

]

PACINMPOCTPAHEHUE
CBETA C YYETOM
CKOPOCTH
ABUWXEHUA 3EMIIN

HAIMPABJIEHUE
OBWXEHUA
3EMJIK MO OPBUTE
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Kagp 4

—_—

I
/4

~PACNPOCTPAHEHUE
CBETA C YYETOM
CKOPOCTW
OBWXEHUS 3EMNN
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Kagp 5

P

NMPOCTPAHEHUE
CBETA C YYETOM
CKOPOCTU

AOBWXEHUA 3EMITU
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Kaap 6

/8



Kagp 7
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Kagp 8

OTPAXEHUE
OT 3EPKAIA 2
NYYA TNMONEPEK

ABUXEHUA

OTPAXEHUE
OT 3EPKAINA1
NYYA BAOOIb

ABWXEHUA
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Kaap 9

OTPAXEHUE
OT 3EPKAIA 2
NYYA TNMONEPEK

ABWXEHUA

OTPAXEHMUE
OT 3EPKAIA 1
NnYYA BOOJb

ABUXEHUA

81



Kaap 10




Kagp 11
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Kagp 14

86



Kagp 15
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b (nocnegHUK)

nyyd BAOOIb

ABWXEHUA
OOCTUTAET '
HAYAJIA OTCYETA =

nyd MNMONEPEK
OBUWXEHUA
AOCTUTAET '
HAYAJIA OTCHETA=




OocTouHcTBa GannucTtuyeckon Teopuu Purtua

e OOBbACHAET oTpULaTEeSIbHbIW
pe3ynbTtaTt onbiTa MankenbcoHa

 [lpy 3aTOM He BO3HUKaeT
COKpaLleHus ONUHbI,
3amMenfieHMA BPeMeHU u
yBeNnu4eHUA Macchbl

e OTKa3bIiBaeTCcA OT MUPOBOIO
adupa

Teopusa Putua — apyroe oo bACHeHue

oTpuLaTenbHOro pe3ynbsrara onbita MankenbcoHa
89



Packon B npepncraBrieHUsaAX ¢pu3uKoB
o npupoge ceeta kK 1908 roay

CBET - BOJIHbI
B NMYCTOTE

CBET - MOTOK
YACTUL,

HbOTOH Putu
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B 1913 rogy 6annuctunyeckasn teopua Putua
oTBepraercsa actpoHomom pae Cutrtepom




NMPOBEPKA TEOPUU OTHOCUTEJIBHOCTW
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«BbputBa OKKkama» — npaBuo AN TEOPUH,
KOTOopble NOoKa He NoATBepPXAeHbl Ha onbITe

e He NnpMeHATb HECKONBbKO OO BbACHEHUMN,
ecrin 4OCTAaTO4YHO OQHOro

* ACTUHHBLIM CYUTATb TO, KOTOPOE MpoLle

 OTOpacbiBaThb TO, YTO HEe CBOAUMO
K UHTYUTUBHOMY WUJIU ONbITHOMY 3HAaHUIO
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YcnoBus, Heobxoaumbie ANA TOro, YToObI
TEeopusi Morna CYMTaTbCA Hay4YHOM

1. Teopusa gonxkHa onMpaTbCA Ha NOJIOXKEeHUS,
00OCHOBaAHHOCTb KOTOpPbLIX NpoBepsAeTcs
ONbITHbLIM NYyTEM

2.Tlony4yeHune pe3ynbLTaToB AOMKHO

Nnpon3BOoAUTLCA NPU CTPOromM coonraeHun
3aKOHOB JTIOrMKM N MaTeMaTUKMU

3. BbiBOALI, Nony4yarouwmecs B TeOpuUMn,
He AOMKHbl NPOTUBOPEYUTb ONbITHbLIM
AaHHbIM
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Jlornyeckas Kputuka
Teopun AnHwTenHa u lNyaHkape
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KopoTkasa BcnbilKa cBeTa
npu coBMeLlLeHnU Havyasn cMcTemM oTcyeTa
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PacnpocTtpaHeHuMe cBeTa C TOYKN 3pEeHUs
pa3nn4yHbIX Habnoaatenen
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[1Be chepbl OT O4HON BCHMbILWKMW... ?..

> <
>
<
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N3noxeHue MbICNEeHHOro 3KCnepMmMeHTa
JNHLWTEUHa B y4ebHuke no pusunke

.JlUlJCl’llJ,a T WL AMOPAuipady, v HNPCACIADYIVIIYIIL U DAt ilse

PaccMoTpuM JiBe HHepUMaJbHble CUCTEMBl OTcuera: S ¢ ocaMu XY Z
n HayajoM B Touke O u 8’ ¢ ocsimu X'Y'Z’ ¢ nauvasom B Touke O,
Bce coorBercTByIOIIME OCH a-

paJiieJibHBI, KaK TI0Ka3aHO Ha ) 4
puc. 1.131, u ocu X 1 X’ coBna- A
naroT (A5 SICHOCTH PUCYHKa OHHU .
lHecKoJIbKO cMelennl). Cucrema S / /<;‘
JIBUKETCSI OTHOCHTEJNbHO S BHpa- { .

50, BAOJIb OCH X CO CKOPOCTBIO V. { <
Bpemena ¢ u t' B obenux cucreMax =
OTCUUTBLIBAIOTCSI OT MOMEHTA, KOTJ1a \ ‘A
roukd O u O’ coBmajanu. llpu N i
[~=t"=0 B Hauajge KOOpJIHHAT Y- /
(00lleM B 3TOT MOMEHT Bpemeun!) /7 / )
IDOUCXONUT BCmbIIKa cBeta W ° 5z

CBETOBOW CHUrHaJ HauyMHaeT pac- Puc. 1.131.

IPOCTPAHATLCS BO BCE CTOPOHBI.
(“AanamAmAns apna poumaune ua neaY X U X! RIAOTR KOTODKIX MNO- .9

N%a
N 0




Mcnonb3oBaHHbIN UCTOYHUK:

A.3ncman n O.M.Togec. KYPC OBLLEN ®U3UKU

I A, BUCMAH u O. M. TOHEC

KYPC

OBLLUEN $U3UKU

TOM Il

OITHKA,
®U3UKA ATOMOB M MOJIEKYJI,
®U3UKA ATOMHOIO SIJIPA
1 MMUKPOYACTHIL

HU3INAHME TISITOE, CTEPEOTHUITHOE

Honyuweno Munucmepemeom
#ovictueeo u cpedreeo cneyuarvrozo o6pasosanun CCCP
o Kawecmee yueGro20 nocobus dan cmydenmos
GUICUIUX MEXHUMECKUX Y4eOnbiX 3a6edenull

4

N3IOATEJIbCTBO «<HAVKA»

TJIABHAS PEOAKIIHUSI
@1 31KO-MATEMATUYECKO!N JIMTEPATYPHI
MOCKBA 1972

Tupw Abpamosun 3ucman
Ockap Moswesuu Todec
Kypc obumeit dusuru, tom i1l
M,, 1972 r., 496 crp. ¢ uaJL
Penaktop E. 5. Kysneyosa
Texu. pemaxrtop C. A. HUikaap
Koppextop E. A. Beauykan

Tleyarp ¢ Martpuu. IlopmucaHo K newya-
t 19/1X 1972 r. bymara 60X90%/,,. ®us. neu.
A. 31+1 BrA. YcaopH. neu. a, 31,25, Yu.-n3n.
a. 31,8. Tupax 200 000 sxks.
ILlena kuuru 1 py6. 3akas Ne 3230.

UanatenncrBo «Hayka»
IF'naBHasa pefakuus
¢H3MKO-MaTeEMaTHUECKOH JIHTepaTyphl.
117071, MockBa, B-71,
JleHuHCKRiIl npocnekT, 15.

Opnena Tpygosoro Kpachoro 3Hamenu
[leppasi C6pasuonasi THnorpagpus
umenn A. A. JKpmanosa [nasnosurpapnpoma
FcecynapCTBEHHOr0O KOMUTETA
Coseta Munucrpos CCCP
fo [esnam M3nareanLCcTB, nosaurpapun
H KHUXHOH TOProOBJIH.

Mockea, M-54, Banosasn, 28
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TonkoBaHue [lyaHkape
NPUHUMNA OTHOCUTESTbHOCTU

PaBHonpaBue OOoMHaKoOBOCTb
MHepuManbHbIX mssmMaTEeMaTU4YECKOMN
I
cucTem 3anucu

OoTCYeTa don3nyecKkmnx 3aKkoHOB 101



Pe3ynbratbl npMeHeHus
NPUHLUMNA OTHOCUTESIbHOCTH

NMpuHUMN
OTHOCUTENIbHOCTU
2 oTcyeTa
HecobnioaeHune OAM!KOBOCTI:
npuHuUunna MaTeMaTu4veckoro

OTHOCUTE OCTU onucaHus
HepaBHONpaBue
cucTem » Pasnnune
OTCYETA ANWH, BPeMEH,

MacCcC



MCI'IpaBneHHbIe pe3yJsibTaTbl NTPUMEHEHUA
npuHUuNna OTHOCUTEJIbHOCTMU

NMpuHUMN b
OTHQRKTENbHOCTU aBHonpashe
cuctem
‘ oTcYyeTa
CobnropeHue ‘
nPUHLMNA Pa3n|4tme_'
OCTU CUCTEeM OTCcYeTa

OTHOCUTE

r n3-3a o
B3aUMHOro
PaBHonpaBue ABKEHUS — § - onucanu=
cucrem PPEInine

oTcuyeTa ANHAKOBOCTb MaTeMaTun4veckor
ANVH, BPEeMEH, o
Macc onucaHus
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BO3HMKHOBEHUE CKOPOCTEU, OONbLUUNX
CKOpPOCTHU CBeTa
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ANHLUTENH — CYOBEeKTUBHbLIU naeariucTt

T

s 0l
v=20-10° #/ccr.

Puc. 1.133.
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JloxXka v nMHenkKa B cTakaHe ¢ BOOM.
U3nom peaneH vnu HeT?




OnbITbl NO NPOBEPKEe TeopUun
OTHOCUTESIbHOCTM
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NMMpoBepka oOLen Teopun OTHOCUTESTILHOCTM.
OTKnoHeHue ny4a 3se3abl ConHuem

ConHe4yHoe

Y¢ satvenne
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NMMpoBepka oOLen Teopun OTHOCUTESTILHOCTM.
Kpyrosoe cmeweHune opoutbl Mepkypus

%%
I\
2. Tena KOHeYHbIX pa3mepoB

ST ‘C 8

109

1. MaTepuanbHble TOYKU
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[lpoBepKa nocTynarta NOCTOAHCTBAa CKOPOCTU CBeTa.
CpaBHeHue nsny4yeHus kpaes ConHua. (1)

\_

CCCP. boH4y-bpyeBunu4. 1956 r.
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[lpoBepKa nocTynarta NOCTOAHCTBAa CKOPOCTU CBeTa.
CpaBHeHue nsny4vyeHus kpaes ConHua. (2)

11 2-3epkana
uennocTara,

3 — BXxoagHanA wenb
MoAynAaATopa,

T T 4 — KroBeTa co

CTOSAYNMMU
7 '@ yNbTPa3BYKOBbIMMU
F BOSTHaMM,

5 — reHepaTtop,
nUTaroLWnmn
usnyyarernb
yrnbTpa3ByKa,

o) 6 — )OTOINEKTPOHHDLIN
YMHOXUTEnNb,

b 7 — chasomeTpunyekoe
YCTPOUCTBO

YctaHoBKa boH4Y-bpyeBuua

CBeT npoxoauTt yepe3
HenoABUXXHoe cTeKkno!!! 111



[poBepKa nocTynarta NOCTOAHCTBA CKOPOCTU CBeTa.
CpaBHeHue nsny4vyeHusa Kpaes ConHua. (3)

| 5902
jl

r.——*———-—-“—-ﬂ

p 1

OnbIT
duso.
1851 .

YBrieyeHue cBeta OBUXYLUEUCH cpenou
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[poBepka nocTynara NOCTOAHCTBa CKOPOCTU CBeTa.
CpaBHeHune nanyvyeHusa kpaes ConHua. (4)

2006/02/25 19:48 2006/02/25 20:00

CKOPOCTHbIE CTPYM s



Pewalowwana npoBepkKa noctynara
NOCTOAHCTBA CKOPOCTU CBeTa

Paavonokauus BeHepbl. 1964 T.

114



[lpoBepKa nocTynarta NOCTOAHCTBAa CKOPOCTU CBeTa.
Pagunonokauuna BeHepbl. (1)

3emMnsi BeHepa ConHue

v =460M/cC

CLUA. BpanaH I. Yonnec. 1964 r.
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[lpoBepKa nocTynarta NOCTOAHCTBAa CKOPOCTU CBeTa.
Pagunonokauuna BeHepbl. (2)

ConHue

~BeHepa

v =460M/cC
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[poBepKa nocTynarta NOCTOSIHCTBA CKOPOCTU CBeTa.
Papuonokauusa BeHepbl. (3)

~BeHepa




[MpoBepkKka nocTyrnarta NOCTOAHCTBAa CKOPOCTU CBeTa.
Papuonokauusa BeHepbl. (4)




[poBepKa nocTynarta NOCTOSIHCTBA CKOPOCTU CBeTa.
Papuonokauusa BeHepbl. (5)




[poBepKa nocTynarta NOCTOSIHCTBA CKOPOCTU CBeTa.
Papuonokauus BeHepbl. (6)




[lpoBepKa nocTynarta NOCTOAHCTBAa CKOPOCTU CBETa.
Pagunonokauuna BeHepbl. (7)

SPECTROSCOPY LETTERS, 2(12), pp. 361-367 (1969)
RADAR TESTING OF THE RELATIVE VELOCITY OF LIGHT IN SPACE
Bryan G. Wallace
7210 12th Av No
St Petersburg, Fla. 33710 U.S.A.

PE3IOME:

«OnybnukoBaHHble OaHHble MEXNIIaHETHbIX
paanonoKaunoHHbIX U3MEePEHUN NpeacTaBnAloT
CBMOETENbLCTBO TOro, YTO OTHOCUTENBHAA CKOPOCTb
CBETa B KOCMOCE paBHa c+ v He e,
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HenocTtosiHCTBO nepuoaa obpalueHus
cnyTHuka FOnutepa Mo (1676 r.). (1)

Onadcd Pemep
(1644 —1710)
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HenocTtosiHCTBO nepuoaa obpalueHus
cnyTHuka FOnutepa MUo (1676 r.). (2)

Onadcd Pemep
(1644 —1710)
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HenocTtosiHCTBO nepuoaa obpalueHus
cnyTHuka FOnutepa Mo (1676 r.). (3)

é

Onado Pemep
(1644 —1710)

Il

+
=
U
(@]
()
A
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PA3FAOKA SUHLUTEUHA
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3aragku BOKPYr Teopmn otTHOCUTEJIbHOCTU

* [lyaHKape Kak co3aaTtesib Teopumu
OTHOCUTEINIbLHOCTU 3a0bIT

e OOWwenpn3HaHa TeopuAa, He UMeroLlas
ONbITHON NPOBEPKMU

e DUHWTEUH OOBLSABNEH reHnemM BCeX BPEMEH U
HapoaoB

e Kputnka Teopmm OTHOCUTENbHOCTHU
B CCCP HernacHo 3anpeuieHa

126



PenatuBmnam — HanpasneHue B chunocodpuun
n omsunke

BbickasbiBaHue AnbbepTa QUHLITENHA O
nocTysiaTe NOCTOAHCTBA CKOPOCTU CBeTa:

«Hukakue npnHuMnuanbHbIe NOSIOXKEeHUSA He
npoTuBopeYyaT BBEAEHUIO 3TOU rMnoTe3bl,
Onarogapsa KOTOpowu rpocmpaHcmeo u
epemMsi 1uwiaromcesi nocsiedHe20 cseoda
obbLeKmueHoU peasibHOCMU»
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IUNHLLUTEUH — O0OLLleCTBeHHbIU AesaATenb

penopTepos.
NepBasa noe3nka B
Amepuky. 1921 r.

EBpeucKkum yHuBepcuTeT B
Uepycanume. OcH. B 1918 .

Haxym CokonoB, Xanm BenumaH,
MeHaxem YcCbIWKMH Ha MupHon
KoH(epeHuuu B MNapuxe B 1919 .



Teopust OTHOCUTESILHOCTU
n aaepHasa pusunka
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Teopusi OTHOCUTENIBLHOCTU U AApgepHasn pusmka. (1)

Bekkepenb e 1896 - camonpoussornbHbIl pacnad
a0ep
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Teopusi OTHOCUTESNILHOCTU U siaepHasn Pusmka. (2)

Bekkepenb e 1896 - camonpou3ssornbHbIl pacrad
q0ep
Mbep Kropw o 1903 — sridenieHue sHepauu rpu
Pesepdopa pacraoe s0ep
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Teopuna OTHOCUTENBLHOCTU U SaepHasn pusuka. (3)

Bekkepenb e 1896 - camonpou3ssornbHbIl pacrad
q0ep
NMbep Kropw o 1903 - sridernieHue sHepauu rnpu
Pesepdopa pacraoe s0ep

YaaBuk e 1932 — omkpbimue HelimpoHa
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Teopua oTHOCUTENbLHOCTU U AaepHasa pusunka. (4)

Bekkepenb e 1896 - camonpou3ssornbHbIl pacrad
q0ep
NMbep Kropw o 1903 - sridernieHue sHepauu rnpu
Pesepdopa pacraoe s0ep
YaaBuk e 1932 — omkpbimue HelimpoHa
MaH u e 1938 - OerieHue s10pa npu

LLITpaccmaH bombapouposke HelumpoHamMmu
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Teopuna OTHOCUTENBLHOCTU U AaepHasn pusuka. (5)

bekkepenb

Nbep Kropu
Pesepdopn
YanBuK

faH n
LTpaccmaH

XXonvo Kropu

1896 — camornpou3seornbHbIl pacnad
q0ep

1903 - srideneHue s3Hepauu npu
pacraoe s0ep

1932 — omkpbimue HelimpoHa

1938 - derieHue si0pa nipu
bombapouposke HeumpoHamu

1938 — so3moxHocmb uernHou
peakuuu pacriada g0ep ypaHa Ha
OCHOBe 8bI0efiIeHUsT HEUMPOHO8
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Teopusa OTHOCUTENBLHOCTU U AaepHasn pusuka. (6)

bekkepenb

Nbep Kropu
Pesepdopn
YanBuK

faH n
LTpaccmaH

XXonuo Kropu

Pepmu

1896 — camornpou3seornbHbIl pacnad
q0ep

1903 - srideneHue s3Hepauu npu
pacraoe s0ep

1932 — omkpbimue HelimpoHa

1938 - derreHue ss0pa npu
bombapouposke HeumpoHamu

1938 — so3vioxxHocmb yernHoul
peakuuu pacriada g0ep ypaHa Ha
OCHOBe 8bI0efieHUsT HEUMPOHO8

1942 — 3anyck ss0epHo20 peakmopa
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Teopusi OTHOCUTENIBLHOCTU U sipgepHasn pusmka. (7)

bekkepenb

Nbep Kropu
Pesepdopn
YaaBuk

faH n
LTpaccmaH

XXonuo Kropu

Pepmu

1896 — camornpou3seornbHbIl pacnad
q0ep

1903 - srideneHue s3Hepauu npu
pacraoe s0ep

1932 — omkpbimue HelimpoHa

1938 - derreHue ss0pa npu
bombapouposke HeumpoHamu

1938 — so3vioxxHocmb yernHoul
peakuuu pacriada g0ep ypaHa Ha
OCHOBe 8bI0efieHUsT HEUMPOHO8

1942 — 3anyck ssdepHo20 peakmopa
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ALBERT EINSTEIN
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CDopman bHbI€ NMPU3HAKU JTXKeHaYKHAN

1. HeT vnu mano ccbIinok Ha npeawecTrBeHHUKOB.

2. Ucnonb3oBaHa TepPMUHOMOISA, CyLlecTBYIOLLas
TONbKO B paMKax A4aHHOW Teopun nnu B Apyrux
Buaax y)e AoKa3aHHbIX JKeHaykK.

3. Teopus npeteHAyeT Ha rModaribHble U3MEHEeHUS,
HanpumMmep, 3aKOHOB COXPaHEHUA N TepMOOUHAMMUKMU,
WUNn TBepAo YCTaHOBIIEHHbIX (haKToOB.

4. ABTOp TEOpUM He ABIIAETCSA NO 0Opa3oBaHUIO U
onbITy padoTbI cneunanncTomMm B paccMaTpuBaemMoun
obonacTu.

5. lNpoBepka TeoprUn Ha COBPEMEHHOM
3KcnepumeHTaribHou 6a3e HeBO3MOXHa UNwu
TpebyeTcs NnpUHUMNUAribHO HOBas YCTaHOBKA C
HesICHbIMU NapameTpamMu.
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CoBpeMeHHble npeacTaBrieHus o npupoae cBeTa
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