CKopocTb cBeTa paBHa...

Bunagumup bpava

11.02.2021
CkopocTb cBeTa B BakyyMme paBHa 299 792 458 m/c. OTHOCHUTENBHO Yero?

VY IMBUTENBHO, HO IPABUIBHBIN OTBET Ha 3TOT BOIPOC O(UIIMATEHON HayKe 10 CHUX T1Op
HensBecTeH. Helnb3s jke MPUHUMATB BCEPBES «I0TafKy» PEIATUBACTOB: «OTHOCUTEIBHO
10001 MHEPIMATBHON CUCTEMBI OTCUETa», KOTOPasi pABHOCHIIbHA YTBEPKACHUIO:
«OTHOCHUTEIBHO HUYETO — MPOCTO CKOPOCTH U BCEN.

Wtak, naBaiite mompoOyeM BBISCHUTh, OTHOCUTEIHLHO YEr0 CKOPOCTh CBETA B BAKYyMe
paBHa... TOMY Y€MY OHa paBHa.

[Toackasky maér caemyromas GopMmysa CKOPOCTH CBOOOTHOTO ABMIKEHUS (TTaJICHUs) TEJ B
LHCHTPAJIbHOM IIOJIC TATOTCHUA:

v =v2 +2u,

rae v, — oCratouHasa CKOpOCTh, a U = - (HOHOX(HTGHBHBIﬁ) IIOTCHIIUAJI ITOJIA TATOTCHHA.

,
O uém rosoput Ham 3Ta hopmyna? O TOM, UTO BETUIMHA CKOPOCTH Tea (C KOHKPETHON
OCTaTOYHOM CKOPOCTHIO, KOTOPAsi UTPAET POJIb CBOETO POJia HA4adbHOW CKOPOCTH), B TFOOOH
TOYKE TOJIsl TATOTEHUS, ONPEAETSETCS TOIbKO MOTEHIINAIOM TOJISI B 3TOM TOUKE, U, KaK
CJIEJICTBHE, HE 3aBUCUT OT HAMPABJICHUS] CKOPOCTU B ATOU TOUKE — U30TPOITHA.

JlaBaiiTe Teneps BCIIOMHUM BBIBOJ, K KOTOpOMY IpuLiId MalikenbscoH 1 Mopiu o uroram
OMBITOB IO ONPEIEICHUI0 CKOPOCTH 3EMIN OTHOCUTEIBHO TMITOTETUYECKON CBETOHOCHOM
cpenbl. CKOpOCTh CBETa HAa TOBEPXHOCTH 3€MJIM HE 3aBUCUT OT HAIPaBIIEHUs, T.€. H30TPOITHA.
Tak ke KaK ¥ CKOPOCTb BEIIECTBA.

BriBog HanpammBaeTcst cam co6oi. CBET TOXe MOABEP)KEH BIUSHHUIO TATOTCHUS U €TO0
CKOPOCTb TOXE 3aBUCHUT OT MOTEHIIMAA MO TATOTEHUS, UITH, TIO-IPYTOMY, CBET YBJIEKAETCA
mmoJieM TAroTeHus. M oTBET, Ha BOMPOC «OTHOCUTEIIBHO YET0 CKOPOCTh CBETAa paBHA
299792458 m/c?», Takoil: OTHOCUTEIHHO MOJIS TATOTEHUS BOJIM3U TTOBEPXHOCTH 3EMITH.

KakoBa KOHKpeTHast 3aBHCUMOCTh CKOPOCTH CBETa OT IMOTESHIINAIA OIS ?
[To ananoruu ¢ GopMyI0l CKOPOCTH BELIECTBA MOYKHO 3aIHCATh:

c’=cl+2u.

Ho nanpsmyro 3Ta 3aBUCUMOCTh HUOTKY/IA HE CIIEYET, XOTS U KAKETCS BIOJHE BEPOSITHOM.
HcTruHHYI0 3aBUCUMOCTD CKOPOCTH CBETA OT ITOTEHIIMAA MOJISI CIIEAYET YCTAHOBUTH
OTIBITHBIM ITYTEM.

WuTepecHo, 0AHAKO, TOCMOTPETH, K YeEMY MPUBEAET UCIOIb30BaHUE TAHHOW 3aBUCUMOCTH
CKOPOCTH OT MOTEHIMaJIa B pacy€Tax BMECTO ITOCTOSIHHON CKOPOCTHU CBETA.

Hamnpumep, 4To0b1 JoCTHYD 3€MIIH TIPH MMOCTOSTHHOM cKOpocTh 299792458 m/c comHeuyHomMy
CBETY MOTpedyeTcst 0KoJI0 8-MU MUHYT. CKOJIBKO BpeMEHH MOTpedyeTcs Ha 3TO MpH
MepEMEHHON CKOPOCTH cBeTa?
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Ecnu MBI XOTUM y3HATBh, 32 Kakoe BpeMs OyJeT IPOHIeHO paccTosiHue Ar = r, — 7, IIpU
IIOCTOSIHHOM CKOPOCTH €, TO MBI JI€JIUM TO PACCTOSIHUE HA CKOPOCTh:

Ecnu e ckopocTh He IOCTOSIHHA, TO MBI BBIYUCIISIEM BpEMS Ha MaJICHbKUX OTPe3Kax MyTH,
roJjiarasi CKOpOCTh Ha OTpe3Ke MOCTOSSHHON, 1 CyMMHUPYEM 3TH BpeMeHa. A 4TOOBI pe3ysbTar
MOJIYYHJICS] KaK MOKHO 00Jiee TOUHBIM, HY>KHO OpaTh OTPE3KU KaK MOXHO MEHBIIEeH UIMHBI,
JydIe Bcero 6€CKOHEYHO MaIOH — TO €CTh NPUOETHYTh K MHTEIPUPOBAHUIO:

tzj-%dr.

[ToncTaBmnsisi cro1a CKOPOCTH ¢ U3 HaIlel (OpMYIbl CKOPOCTH CBETa, MPUXOJUM K UHTETpaily:

r 1
T ——,
A Cl +2u
[Tpobnema 3mech B TOM, YTOOBI MPEJCTABUTH MOTEHIIUAT (PYHKIIMEH pACCTOSHUSA, u(r)

J1J1s HeHTpaIbHOTO MOJISl — HApUMeED, IS MOJI MaTepUaIbHOU TOUKH, WM Tela CO
chepuuecKd CUMMETPUYHBIM paclpeeIEHUEM MAacChl — 3TO BBITIOTHICTCS:

B ciyuae cucteMbl U3 MHOTHX TeJl, IPEICTaBUTh MOTEHIMAN aHAJIOTUYHON (QyHKIEH
paccrosiHus mpodieMaTudHo. [loMOYb MOTYT MOAXOASIINE YIIPOIIECHUS.

Urak, nys onpeneseHus: NepeMeHHON CKOPOCTH CBETA Ha MYTH K 3eMJie HaM HYKHO y4eCTh
BC€ MOTEHIIMAJIBI BIUSIONINE 3/IeCh HAa CKOpPOCTh cBeTa. (Ha camoM jene 310 moTeHraibl
Bcex macc Becenennoit. Ho mockonbky Hac uHTEepecyeT ckopocTh B COJTHEUHOU CUCTEME, a HE
CKOpOCTb BO BceneHHoM, ToO moTeHIHall BceX Macc BeeneHHoM, 3a MCKIIFOYEHNEM Macc CaMOu
ConHEeYHOM CHCTEeMBI, HaC 3/1eCh HE CUIIbHO HHTEPECYET. )

N3 ten ComHeyHOM CHCTEMBI, BIUSIOMNX HA TIOTSHIIMAN BOJU3H MMOBEPXHOCTH 3EMIIH,
octaBuM Comnue, 3emito, JIyny u FOnutep, Bnusarem octaibHbIX Te COMHEUHON CUCTEMBI
npereOpexéM. JIyHy BO3bMEM B MOJHONYHHH, a KOnuTep B HU)KHEM COETUHEHHUH, U TAKUM
o0pa3oM MpUAEM K CIeAYIOIeH MOACTLHON cUCTEME Tell, KOTOPYIO MOJIOKHM CTAaTUYHOM:

ConHiie 3emis Jlyna Onurep
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Tor):[a, B FCHHOHCHTpH‘IGCKOﬁ CUCTEMC OTC‘-IéTa, MBI TOJIYUUM CJIICAYIOIIUC BBIPAKCHUA JIA
IIOTCHIIKAJIOB HeOECHBIX TeJI Ha pPacCTOAHNU ¥ OT COJ'IHI_[a B HaAIIpaBJICHUN 3emnu:

u.(r)= — norenuuan ConHua,



= — MOTEHIIHAJ 3EMIJIH,

r,—r
GM
u,(r)=———=L— —norenuman JIynsr,
ry A, —F
GM
i, (r)=—2 — noteniman FOnurepa,
Fio =T

u(r)=uo(r)+u,(r)+u, (r)+u,(r) — cymmaprprii morenmuma.

HaMm Hy»XHO Tax:ke 3HaTh KBaJApaT OCTATOYHON CKOPOCTHU CBETA B HAILIEH MOJCIBHOU CUCTEME.
HaxoauTcst oH npu nomoru Toi e (GpopMysibl CKOPOCTH, MyTEM €€ NPUMEHEHHUS K,
noJjlaraéMoi U3BECTHOM, CKOPOCTH CBETa BOJIM3U TTOBEPXHOCTH 3eMIIN:

ci = c§ - 2u(rn3 )

31eck ¢, — CKOPOCTb CBETA Ha MOBEPXHOCTH 3emin, 299792458 m/c,

V.3 =13

n

— R, —paccrosnue ot nentpa CosHIa 10 IOBEPXHOCTU 3E€MIIH,
7, — pacCTOSIHHAE 10 3eMIIN,

R,— pangnyc 3emnn.

B urore ckopocTs cBera Ha myTu ot CoiHIla kK 3emiie OyaeT npecTaBieHa (yHKITUEH:
c(r) =4jcl + 2u(r) .
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W unTerpan BpeMeHH MpUMET BUI:

rae R.—pannyc ConHua.




B urore, pacuét Bpemenu nytu ot ConHIa 10 3eMJId MPUBOJUT K CIEAYIOIIEMY Pe3yJIbTary:
C TIOCTOSIHHOM cKOpocThio — 496,663561 c,
¢ mepeMeHHOU ckopocThio — 496,663540 c.

Paznuna Mexy BpeMeHeM MTOCTOSTHHOW CKOPOCTH M BPEMEHEM NIEPEMEHHOM CKOPOCTH
okasbiBaeTcst MuzepHoit — 0,000021 c. IToaToMy B GONBIIMHCTBE CIIy4aeB HCIIOJIb30BaHHE
MOCTOSIHHOM CKOPOCTH CBETA BIIOJIHE OIPABJIAHO.

Ho cxopocTh cBeTa BOBCE HE «O/IHA U TA kK€ BO BCEX MHEPLHMAIBHBIX CUCTEMAaX OTCUETAN.
CkopocTb cBeTa OJMHAKOBA B OJJUHAKOBBIX IOTEHIIMAIAX TSATOTEHHSI, HO OTHOCUTEIBHO
MHEPLHAIBHBIX CUCTEM OTCUETa OHA MOJUUHSIETCS OOBIMHOMY MPABHILY CIIOKEHUS CKOPOCTEH.
IIpu 3TOM cnenyeT yuuThIBaTh, UTO CBET ITO BOJIHOBOH MPOLIECC, PACIIPOCTPAHSIOIIMNICS B
cpelie, BHEIIHUM MPOSIBJIEHUEM KOTOPOU SIBJIAETCS MOJIE TATOTEHUS.

DTO 03HAYaET, B YACTHOCTH, YTO CKOPOCTh CBETA HE CKJIA/IBIBAETCS CO CKOPOCTHIO UCTOYHHUKA
CBETa MEpEMENIAIONIErocs B MOJIE TATOTEHUS], HO CKIIQJbIBAETCS C AHAJIOTMYHON CKOPOCTBIO
npuéMHuka. [Ipr 3ToM CKOpOCTh HCTOUHHMKA OyJET BIUATH HA YACTOTY U JUIMHY BOJIHBI CBETA,
TaK )K€ KaKk U CKOPOCTb PUEMHHKA.
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