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OI3UKO-MATEMATUYHI HAVYKHA
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0 PA3JIMYHON CKOPOCTI PACIIPOCTPAHEHUSA CBETA BO BCEJIEHHOIL.
dOPMYJA ONNPEJEJEHNA RKOHCTAHTBI CROPOCTN CBETA
HA JPYI'UX IIJIAHETAX. KOHCTAHTA CROPOCTI CBETA
BO BTOPOM 3AROHE HbIOTOHA

Ecmyxanos P.M.
Pyxosonuresns npoexra «Mup EcmyxaHoBa»

Ha ocHOBe maHHBIX O CKOPOCTY IBVKEHN IVIaHeT U UX paccToanyusa oT CoJHIA yAaJIoch YCTAHOBUTE 3aKOHOMEP-
HOCTb, COTJIACHO KOTOPOJ IIOCTOSHHAs CKOPOCTM CBeTa He ABJAETCA BCEeMMPHON KOHCTAaHTON, & ee IIOCTOAHHOe
3HaYeHMe Ha 3eMJle MMeeT JIOKAJbHbBIM XapakTep. Y AaJoch OnpeneanTb (POPMYJyY CKOPOCTY CBeTa AJA APYTUX
maHerT CousiHeuHOM cucreMbl. OnpenesieHbl (PAKTOPBI, KOTOPbIE BJIMAIOT HA CKOPOCTB PACIPOCTPAHEHUS CBETa
B BakyyMe B J000M ydacTke Bcesennoi. Ha ocHOBe (hopMyJsbI CKOPOCTM PacIpOCTPaHEHUA CBeTa B BaKyyMe,
a TakiKe IOHMMAHMUA CyTM 3aKOHA OOPATHBIX KBaJPAaTOB, YAAJOCh PACIO3HATH HAJMYME IIOCTOAHHON CKOPOCTHU

cBeTa BO BTOPOM 3aKOHE HreroToHa.

KaoueBsblie ciaoBa: CKOPOCTb CB€Ta, BCGJIeHHaH, HebecHas MeXaHIKa, 3aKOHBI HBIOTOHa, BCeMIpHas KOHCTaH-

Ta, KOCMOC.

HOCTaHOBRa npob6aembl. OCHOBOJI CErogHAII-
HEr0 HAYYHOTO MMPOBO33PEHUA HABJIAETCHA
OTO m CTO. OcHOBOVI NaHHOW TEOPUM FABJIAETCA
IIOCTyJIaT O IIOCTOSHCTBE CKOpocTu cBeta [1. c. 7-70].
IIpm srom cama Teopmsa 3apoamisach BCJIEACTBUE
TOro, 4YTO KJIaccydeckasd MexaHuka HbioToHa nasa
c0Ool1, Tak KaKk He CMOIJIa O0'bACHUTH PsAJ] aHOMAJIMI
HaOJII0TaeMBIX B TPAEKTOPUN BUMKEHIA HEKOTOPBIX
nyaHeT Hatrein CoJIHEYHOI CUCTEMBL

VImeHHO nyia pelleHNa 9TMX 3akad OblIa co3/jaHa
CTO. Cnenyer nomuepkHyTh, uTo cama TO Hu Kak
He 00bACHAET IPUYMHBI, 10 KOTOPBIM CKOPOCTB CBE-
Ta JOJI3KHA OBITH IIOCTOAHHOM. OTO BCETO JIMIIb He-
0bxoMMOe yCJIOBUE, IIPU KOTOPOM CTaHOBUTCA BO3-
MOKHBIM OOBACHUTHL PAJN HAOJJIIOIaeMbIX aHOMAJINIL
B HeOeCHOJI MeXaHUKe.

OrneslbHOE BHMMAHME CTOUT YJEJUTBH BOIPOCY O
CIIPaBEIJIMBOCTY CUUTATH IIOCTOAHHYIO C BCEMMPHOIL.
Bepnp y Hac nonpocTy HeT OoCHOBaHMII Tak feJyate. Jla,
MBI IIPMBBIKJIM DKCTPAIIOJIMPOBATEL HAIIM IIPOBEpPEH-
Hble 3HaHNA, 0CODEHHO B Te 00J1acTy, B KOTOPBIX HET
HJ KaKOJ BO3MOKHOCTM ITPOBeCTM 3KcrepumeHT. Ho
9TO HM KaK He TrapaHTMUPyeT BEPHOCTb JaHHOM HKC-
TpanoJAnUI. JKCTPAIOIALNA KOPPEKTHA B TOM CJIy-
4yay, KOorga HaMlM IIOJTHOCTBIO ¥ JOCKOHAJBHO M3YYeH
BOIIPOC, ¥ €CThb IIOHMMAaHMe, OTKyAa OepyTcs Te min
MHbIe XapaKTepUCcTUKN. Korza ske Takoe IIpojiesbiBa-
eTCA C DKCIEPUMEHTAJBHO IIOJyYEeHHBIMIM KOHCTaH-
Tamn (Takumu Kaxk G u ¢), Ipupoaa IIPOUCXOKIEHIA
KOTOPBIX, BECbMa COMHUTEJILHO M3y4eHa, TO HU Hero
XOPOIIIETO OT HTOTO KJATH He IIPUXOUTCH.

AHann3 mocjaegHNX JMCCIEeXOBAHUII U MyOJMKa-
muit. IIpy aToM cama Ipupona cBeTa M MeTOAbl ero
IepeMelieHna JOCKOHAJBbHO JI0 CUX IIOp He u3yde-
Ha. Benp or mpenm cyuiecTBOoBaHUA (POTOHA MHOTUE
¢pmaukm, paboraroiie B JaHHOI 00JIaCT U3YUYEHN,
IIOCTEeINIeHHO OTKasbIBaloTcA. Jlo cux mop He pelre-
Ha npobJieMa KOPIYCKYJIAPHO-BOJHOBOIO AyaJin3Ma.
Ecau cBeT 510 BosIHA, HET OTBETAa HA BOIIPOC: ITOYEMY
CKOPOCTB CBeTa B BaKyyMe He yMEHBIIIAaeTCA C yBe-

JMYEHVEeM PACCTOAHMEM OT MCTOUYHMKA M3JIyYEHM.
VI uro ke Torma KojebisieTca B BaKyyMe, €CJIM MbI
CTOMM Ha TIO3UIMY, YTO BaKyyM 3TO IIPOCTPAHCTBO,
cBobogHOE OT BemlecTsa?

Tak Kak HadaJIOM JAHHOJM NIPOOJEMBbl ABJIAETCH
HECOOTBETCTBNME HAOJIOAaeMbIX TPAaEKTOPUII ILIa-
HET, TEM TPAEKTOPUAM, UTO JOJIKHBI OBITH COTJIAC-
Ho 3BT, npexae Bcero, HEOOXOAMMO OTMETUTH, UTO
cam 3BT Bompeku pacnpocTpaHEeHHOMY 3abiyskie-
HUIO He ObL1 cpopmynmpoBad Huioronom. OH 1Oo-
ABWJICA U IIPOYHO BouIeJ B obuxon depesd 100 Jser
nocsie cmeptu HbrOTOHA, BCJIEACTBME NPOBENEHUA
ombiTa KaBenaniiia, B KOTOpoM Obljla BBIABJIEHA Tpa-
BUTAIMOHHAA [IOCTOSHHAA U OIIpejiesieHa IIJIOTHOCTD
3emyn. B pesysibraTe 3aK0OHA II03BOJIAJN PACCINUTATD
maccy 3emun, CosHIIA ¥ APYyIMX OOBEKTOB HaIlel
CoaHeuHoOIt cucTeMsl [2, c. 255-268].

VInTepecHnlil (paKT, YTO 10 CUX IIOP HEM3BECTHO,
KTO ObLT aBTOPOM [aHHOTO 3aKOHA. VIMEHHO II03TOMY
€ro 4acTo TI0 oimbKe mpummicbiBaioT HeioTony. OnHa
u3 Bepcuil npuamHbl popmupoBanua 3BT assaer-
csA Iepexo] Ha eVHYI0 Mepy U3MepeHuli, B KOTOPOl
ObLIO BCEro 2 eVHUIIBI M3MepeHle MeTpbl U KUJIO-
rpaMMbl. JI Tak Kak B JAHHON CHCTeMBbl M3MepPeHMt
CEeKYHJbI IIONIPOCTY OTCYTCTBOBAJIM, TO M3MEHEHNIO
TIOJIesKaJM ¥ 3aKOHbI HbIOTOHA, comepskalye Ta-
KJ€ COCTaBJIAIOIINE KAaK CKOPOCTb M YCKOpEHMe.
K MomeHTy mepexofia Ha HOBYIO CHUCTEMY M3Mepe-
HIIA, COZEPIKAllyl0 MeTpPBhI, CEKYHIbI, KIJIOIPaMMBbI,
3BT 3aHMMaJ yke IPOYHOE M HEIIOKOJIeOVIMOe MeCTO
B Hay4HOII Iapajurme TOro BpeMeHn. VI nmepecmoTpy
He IIoJyIe)Kasl. A caMa rpaBMUTAlOHHAA ITOCTOSHHAA
13 TIOMPABOYHOTO KO3(p(PUIMEeHTa 3a DTO BpeMsd IIpe-
BpaTuUIach B MIPOBYIO KOHCTAHTY U 3aHAJA IIPOYHOE
MeCTO B pacueTax IIpM JCCJIEIOBAaHMM, KaK KOCMOCA
[3], Tak 1 BRaMMOAENCTBUN APYTUX TeJL

BoijesieHne HepelleHHbIX paHee dYacTeil odrmert
mpobsiembl. Taxum 00paszoM, MOMKHO KOHCTATHPO-
BaTh, 4To 3BT He ABiAeTcA pe3ysabTaTOM HAYUHOI
IearenbHOCcTM HbIOTOHA. A ABJAETCA JIMIIL IIPO-
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VI3BOJIBHOM TPaKTOBKOJ KJACCHMYECKOM MeXaHMKU
Hrrorona apyrmmyu yueHHbIMM XIX Beka, C 1eJIbIO
pelmTh MOpaKTUUYeCcKyl 3aJady II0 OIpelleJIeHUIO
ILJIOTHOCTM 3€eMJIM, a BCJIJICTBIE I ee Macchl. Beeme-
HIe IIOCTyJIaTa O IIOCTOAHCTBE CKOPOCTY CBeTa ObLIO
BBIHYSKJIEHHOV HEOOXOIMMOCTBIO, YTOOBI OOBACHUTH
HabJroaeMble HECOOTBETCTBMA, KOTOpPble BO3HMKA-
JII BCJIEJICTBMIE HEKOPPEKTHOCTM JaHHOM TPAKTOBKIL
IIpu 9TOM IO HENOHATHBIM IIPUYMHAM JaHHBIA IIO-
CTyJIaT OTHOCUTCS K CBOJICTBY CBeTa, a He K CBON-
CTBY cpezbl, B KOTOPOJ CBeT pacIlpoCTpaHAeTCs.

TaksKe COBepIIEHHO HEOOOCHOBAHHBIM ABJAET-
cs HaJleJIeHMe IIOCTOSIHHOM CKOPOCTM CBeTa CTaTy-
ca BCEMUPHON U MCIIOJIb30BaHME JaHHOV KOHCTAHTbI
B M3ydeHUe KocMoca. Benb, 110 cyTu, CBeT 9TO Bce-
TO JIMIIb BOJIHA. A CBOJicTBa JiI0OOJ BOJIHBI OIlpe-
JIeJIAIOT CBOJCTBa cpenbl, B KOTOPOJ aHHAS BOJIHA
pacrpocTpaHsaeTcs UM MHTEHCUBHOCTBIO MCTOUHMKA
pacnpoctpaHerHusa BoJiH. VI, ecimu Bompoc O CBOJi-
CTBaX KOCMMYECKOJl cpenbl, fABJSAETCA OTKPLITON
Y IOCTATOYHO CJIOXKHOM IpOoOJIeMOil IJIA M3ydeHus,
TO JIOCTOBEPHO M3BECTHO, UTO HACTOTA KoJebaHMit
Pa3JIMYHBIX KOCMUYECKUX O0BEKTOB MMEET PasHYIo
BeJIVYMHY. A IOTOMY OMIMOOYHO ITIOJAraTh, YTO CKO-
pocCTh pacmpocTpaHeHue cBeTa Bo BcesneHnHoit 6ymer
MMEeTb OJHO U TOKe 3HadeHNe.

dDopmyanpoBaHue 1ieJieii crarbiu. [JIaBHO 3a-
Jladell NMaHHOM CTaTbM HABJIAETCA COODIUTbL HAy4-
HOMY COOOILIEeCTBY, YTO IIOCTOAHHAA C He ABJAETCHA
BCEMMPHOI, & CKOPOCTb PacIpOCTPaHeHNUsI cBeTa Ha
pas3sIMUYHBIX IIaHeTax OyneT MMeTh pas3HOoe 3Hade-
Hue. HemocpencTBeHHOI 3azadell OaHHOM CTAaTbU
ABJIAETCA BBIABUTH (POPMYJLY OIpEeesieHUd CKOpPO-
CTIU pacIlpoCTpaHeHls CBeTa B BaKyyMe.

BoJsee Toro, 3amadveil maHHOI CTaTby ABJAET-
cA IOKas3aTh, YTO eOVHUIIBI M3MEepPeHMs KOHCTaHThI
CKOPOCTM CBeTa C TaKiKe BBIOpAaHBI HAMM He BEPHO.
Tak xak MBI He IIPAaBUJIbHO IIOHMMAaeM CyTb JaHHOI
KOHCTaHTBL. Bellb MBI BCe IIPUBBIKJIN aCCOLUMMPOBATD
KOHCTaHTY CKOPOCTM CBeTa C C IIOKa3aTeJleM, Xa-
PaKTepuU3yIIMM CBOJCTBa cBeTa. B TO BpeMsa Kak
B JIeMCTBUTEJBHOCTY, CKOPOCTBH pPacCIpOCTpaHeHNe
CBeTa B Pal3JIMUHBIX cpefax }MMeeT pa3Hoe 3Haue-
Hue. VI ToT (pakKT, UYTO CKOPOCTH PaCIPOCTPaHEHU:A
CcBeTa MMEHHO B BaKyyMe MMeeT IIOCTOSIHHOe 3Haue-
Hue 299 792 458 m/c [4, c. 1232] goakeH rOBOPUTH
HaM, 4TO KOHCTaHTa C XapaKTepusyeT He CBOi-
CTBO CBeTa, JMbO ero CKOpPOCTH, a HEMOCPeICTBEHHO
CBOMCTBO BakyyMa. TO ecTb CBOJCTBO TOI Cpensbl,
B KOTOPOII MBI 3aMepseM CKOPOCTb pacIlpocTpaHe-
HUA 3JIEKTPOMarHUTHON BOJIHBIL

Vz0sxeHne oCHOBHOTO MaTepuaJa. lmes comHe-
HuA B BepHocTu 3BT, Moa Hay4dHasa NeATENIbHOCTb
HadaJlach C IIOMCKa Pal3JIMYHBbIX 3aKOHOMEPHOCTEN
Ha OCHOBE, KOTOPBIX MOXKHO OBLIO O COCTaBUTH IIpa-
BUJIbHOE IIpeJicTaBJIeHNEe O MeXaHMU3Me I'paBUTaALIVNL.
Cpeny HUX MOYKHO BBIABUTL JBa BCEODIIe M3BECT-
HBIX 3aKOHA: 3aKOH OOpaTHBIX KBaJpPaTOB U BTOPOI
3ak0H HbioroHa. OHM TIOBOJIBHO XOPOIIIO IIPOBEPEHHI
9KCIIepMMEHTaMM M He BBbI3BIBAIOT HM KaKUX Hape-
KaHMIL ¥ COMHEHMI B ¥IX BEPHOCTIL.

IIpaBga mpoOsema BTOpOoro 3akoHa HbioToOHA
ObLyIa B TOM, YTO €CJIM A CTaBJIIO II0J] COMHEHIe Bep-
HocTh 3BT m oTkasbpIBalOCh NIPU3HABATH €r0 pe-
3yJIbTAaThl 3a MCTMUHY, TO 3TO O3HadaeT, UTO MBI He
3HaeM MCTUHHBIX Macc 00bekToB COJIHeUHOI cucTe-
Mbl. A 3HAYUT, JAHHBIV 3aKOH ABJAETCS IIJIOXUM 10—
MOILITHMKOM B pellleHMe II0OCTaBJIeHHBIX 3akad. Bojee

TOTO, KOTJIa MCCJIeNYElllb NBIUYKEHMe MaTepUaJbHbIX
00 BEKTOB B KOCMOCE, TO HY’KHO ITOHMMATb, YTO BCE
OHM HAXOIATCS B 30HE JJIM COCTOSHIE HEBECOMOCTH,
U BTO BTOpad NPUYMHA, IOUEeMY BTOPOI 3aKoH Hbio-
TOHa B pelIeHNe IIOCTABJIEHHBIX 33a/1a4 OecIIoJie3eH.

Tax 4TO, BHMMATEJBHO Pa300paBINCh B CyTH 3a-
KOHa OOpaTHBIX KBAApaTOB, f MPUHAJCA 3a [OMCKU
HOBBIX 3aKOHOMEPHOCTE! B ABMIKEHNM IIJIAHET B Ha-
mieit Cosmeunoit cucreme. KoHeuHO, MHE OBLIO W3-
BECTHO, UTO HEKMEe 3aKOHOMEPHOCTM YK€ NaBHO BBIA-
Bu1 Kemep [5, c. 121-122]. Ho npobJiema Ob11a B TOM,
4TO 3aKOHBI Kertepa Takske kak u 3BT, mocTysaTer
OIHITITEHA 11 MHOTVIE IpyTye (PU3MYUecKre 3aKOHbI He
TOACHAIOT MPUYNH, TIOYEMY TO MJIM MHOEe (PU3NUECKoe
AsjyieHne mnpoycxomuT. Oy Jmib (PUKCUPYIOT (PaKT
BEPHOCTY, TOTO MJI MHOTO fABJIeHKA. IlopToMy, HECMO-
TPA Ha TO, UTO IePBas BbIABJIEHHAA MHOIO 3aKOHOMEP-
HOCTBb JIOBOJIBHO JIETKO BBIBOAMTCSA MAaTEMAaTUYECKM U3
3akoHOB Keruiepa u sIBJAETCH, 110 CyTH, HU YEM VIHBIM
KaK, I[eHTPOOEIKHBIM YCKOPEHNEM:

aS = const (1)

Ilormmanme TOro, Kak JaHHOE YCKOpPEHMEe BO3-
HIUKAeT B IIpoliecce B3aMMOAENCTBUA TeJ, IaeT
OTJIMYHBI TOJHYOK IJA JaJbHeNIIell Hayd4dHON [e-
ATEJIbBHOCTHM ¥ IIPaBMJIBHOI'O OIIVICaHMEe MeXaHM3Ma
IpaBUTAIAN.

Taksxke ocoboe BHUMaHMe obpamiajo Ha cebsa
npaBuyo Tunuyca-Bone [6]. OHO IocTaTOYHO TOYHO
IIpeJICKa3bIBAJIO pacrosioskenne raHeT B CoJHed-
HOil cucrteMme. Ho ero ryiaBHOI 0COOEHHOCTBIO OBLIO,
TO, YTO OHO HE COJEPKUT HU KAKUX (PUBUIECKUX
XapaKTepucTUK. TOJbKO MaTeMaTudeckyue. A 3TO
O3HAYaeT, 4TO KaKasf-TO He BbIABJEHHas paHee pu-
3UYecKasd 3aKOHOMEPHOCTb BCE JKe CYIIeCTBYeT.

B mombITKax HaMTM [aHHYI0 3aKOHOMEPHOCTH
u pasrazath npaBuiio Tummyca-bBone a Bbiles Ha
CJENYIONIYI0 32aKOHOMEPHOCTD:

3¢
U?

JlaHHaA 3aKOHOMEPHOCTL He JaeT pasrajky IIpa-
Buy Twunmyca-Bome, 3aT0 B TOYHOCTM OTBeEYaEeT
pesyJjbTaTaM COBPEMEHHBIX HaOJOMEeHMiI OTHOCU-
TeJbHO ILTaHeT Hamell CoJsiHewHON cucTeme. ITY
3aKOHOMEPHOCTb He CJIO}KHO IIpeo0dpasoBaTh B CJe-
TYIONLYIO

=ae. (2)

2
cR = Uk (3)
3

B wurore cmpaBa MBI MMeeM BCEMUPHYIO KOH-
CTaHTy, BEPHOCTb KOTOPOI MBI MOYKEM HaOJIONaTh
He TOJBbKO Ha mnOpuMmepe B3aumogmeiicTBua CoJiH-
Ila ¥ IIJJaHeT, & ¥ B CUCTeMaX IIJIaHeTa-CIIyTHUKIL.
Ee umcieHHOe 3HaYeHMe He IOCTYJIUPYETCH, a MIJA
KasKJI0Jl CUCTEMBbl BBIYMCIIAETCA Ha OCHOBE peaJib-
HBIX (PUBUYECKUX XAPAKTEPUCTUK: O0OBEM, ILJIO-
1agb, cKopocThb. CJieBa MbI MMeeM IIOCTYIUPYEMYIO
KOHCTaHTY, YMHOYKEHHYIO Ha (PMKCUPOBAHHOE pac-
croaune 3emum ot CoJiHIa.

He cioosxHO cpesaTe BBIBOJ, 4UTO IIPU BbIOOpE
MHOTO PacCTOAHUSA B DTON PpopMyJie 3HaUeHMe c Oy-
IeT U3MEHAThCA. A DTO 3HAUNUT, YTO KasKJasd IJIaHe-
Ta MMEEeT CBOI0 COOCTBEHHYIO CKOPOCTb PaCIIpPOCTpa-
HEeHJe CBeTa B BaKyyMe.

To ecTb MBI MOYKEM IlepenncaTh NaHHYIO POpPMy-
JIy Y3 H4aCTHOTO B ODIIMiT BUA:

2 x
or VTR

3 (4)
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BesencTBre wero, mpm COKpallieHNMn pacCTOSHMI
MBI IToJIy4aeM (pOpMyJIy CKOPOCTHM CBETA.

¢, == ()

MosxHO crhesiaTb yBEPEHHBII BBIBOJ|, YTO CKO-
POCTb pacrIpocTpaHeHNe CBeTa B BaKyyMe Ha KOH-
KPeTHOII IJaHeTe 3aBUCUT OT CKOPOCTU €€ NIBUKe-
HyA BOKpyT CoJsHIa.

Bosiee Toro, ecoim mMbl mopaboTaeM ¢ Kjaccuue-
CKUMY (POPMYJIAaMU CUJIBI

ma = PS, (6)

TO YBUAVIM, YTO J@HHOE PaBEHCTBO HE CJIOKHO

mpeo0Opa3oBaTh B
u-* ™
3 o

A 3HAUMT MOKHO YTBEp’KJaTb, YTO KOHCTAaHTAa
CKOPOCT) PACIpPOCTPaHEHM: CBETa B BaKyyMe 3a-
BUICUT OT COOTHOIIEHMA JABJIEHUS OKa3bIBAEMOTO
CO CTOPOHBI KOCMMYECKOTO IIPOCTPAHCTBA HA IIJIOT-
HOCTB JJAaHHOTO BaKyyMa.

== (8)

K coskanennto, coBpeMeHHOIT HaYKOIi JJOCTATOYHO
XOPOILIIO He M3ydeHa IIpodJjeMa IJIOTHOCTY BaKyyMa.
JIsBecTHO JMIIb OZIHO, YTO abCOJIFOTHOTO BaKyyMa
B npupoze HetT. IlosTomy 13 popMyJ1 IpUBeLeHHBIX
BbIllIE, Cpa3dy HallpaliyMBaeTCA BbIBOO, YTO ILJIOT-
HOCTb BaKyyMa JOJIKHA YMEHBIIATHCA C yBeJnde-
HMUeM BBICOTBI HaJZ YPOBHEM MOPHA. VIapIMM cjioBaMm
UMeTh 00paTHO IPOIOPIMOHAJILHYO 3aBUCUMOCTE OT
BBICOTBI HaJl YPOBHEM MOPA. A 3HAUUT, IMEET Ty Ke
3aBUCYMOCTD CHU}KEHIE IIJIOTHOCTH, YTO ¥ OOBIYHBIN
Bo3nyX. CTOUT OTMETUTBh, YTO JIaHHAA 3aBUCUMOCTD
CHMKEHMeE IIJIOTHOCTM CPeJbl IIPOMCXOAUT COTJIACHO
3aKOHY 0OpaTHBIX KBaJIpaTOB.

YBesqnueHNe jKe IaBJIeHMe, a KaK CJeICTBUEe
M YCKOpeHMs CBOOOJHOrO IaJieHyue, MMeeT BecbMa
mpocToe 1 JiorM4dHoe oObaAcHeHme. Cuia, KoTopasd
eKeCeKyHIHO JlelicTByeT Ha 3eMJII0 U ee IpaBuUTa-
LIMIOHHOE I10JIe, CO CTOPOHBI KOCMMYECKOT0 IIPOCTPaH-
CTBa MMeeT HeKoe (PMKCUPOBaHHOe 3HadeHUe (ecsm
npeHeOpedb BOJIHOBBIMM KOJIEOAHMAMM  JTaHHBIX
cuii). A miomniazb, Ha KOTOPYIO JIelCTByeT IaHHad
CIJIa, TIOCTOSHHO YMEHbIIIaeTcs 110 Mepe IpudmKe-
HIA K LEHTPY 3eMJM, COIJIACHO 3aKOHY OOpaTHBIX
KBaJpaToB. UTO B CBOIO OUYepeab U IIPUBOJNUT K yBe-
JMYEHNIO TaBJIEHMA CO CTOPOHBI KOCMMYECKUX CIJI,
a 3HAYNUT U K yBEJMYEHMIO YCKOPEHM:A CBOOOJHOTO
manenna. Kak cioefncTBue, MMEHHO IIOZ JIeVICTBUEM
JIAaHHOTO JIaBJIeHUA TeJsa MaJaloT Ha SeMJIIO.

JVlapiMM coBaMy, YTOOBI IOHATH MEXaHU3M TIpa-
BUTALMM HYKHO OCO3HATh, YTO CUJA 3TO Takoe JO-
cTaTo4Ho abcTpakTHOe noHATHe. MBI ee BBIYMUCIIAEM
JUCXONA U3 NaBJIEHMs, KOTOPOe TeJIO IOTEeHIMaJIbHO
MOYKeT MOJYyYMTh MM OKa3aTb Ha BHEIIHIOIO CPeny
3a eIMHUILY BpeMeHI.

Yrobbl oxapaKTepu30BaTh KaKoe BJUAHNE
CoJHIle M BHeIIHEe IPOCTPAHCTBO OKa3bIBaeT Ha
Ipyrue IIJaHeTbI, Mbl MOKeM IepenmucaTb BTO-
poit 3akoH HpI0TOHA, IPOCTO YMHOMKUB YMCJNTEJD
¥ 3HaMeHaTeJb Ha S. [Ipu BTOM MBI HOJKHBI II0-
HMMAaTb, 9YTO S — HTO IJIOIIANb BCETO IIPOCTPaH-
cTBa, Ha KOTOPOe OKas3blBaeTcdA JaBJeHue, a He
IJIOIalb CaMOTO TeJjla MJM TeJla, Ha KOTOpOe IIPo-
MCXOOUT BO3JeNCTBHIeE.

F=m® )
S

aS ABJIAETCA BCEMUPHOV KOHCTAHTOM U B JIAHHOI
dopmyJie CUMBOJIM3UPYET IOCTOAHHOE IIEHTPODOEIK-
HOE YCKOpEeHMe, KOTOpoe 00pa30BBbIBAETCA BCJEI-
CTBUE NTaBJIEHU OKPYIKAIOIIEN Cpebl Ha TeJIo.

S B 3HaMeHaTeJie XapaKTepusyeT 3aBUCUMOCTD
CHVKEHUSA IAaBJIEHUdA, COTJIACHO 3aKOHY OOpPAaTHBIX
KBaJpaTOB, BCJIECTBME BO3MEMCTBMUA OJHON M TOM
JKe CIJIbI Ha Pa3HYI0 IJIOUIA[b BO3JECTBUA

3HaueHMe MacChbl m B BTOI (POpPMyJe MMEeeT I0-
CTaTOYHO abCTpaKTHOE 3HAYEHME, TaK KaK B POJN
TeJla BBICTyHAaeT BHeIIHAA cpena. O6beM aToro ab-
CTPaAKTHOTO TeJsla MBI MOYKEM BBIUMCJIUTH VICXONA U3
S. 3HayeHMe IJIOTHOCTM OIIPEeAeJiAeTCA IIJIOTHOCTHIO
cpenbl, B KOTOPOI IIPOVUCXOIUT BO3AENCTBIE Ha TeJIO.

OTy Ke PopMyJy M30aBMUBIINCH OT MAaCChl MOXK-
HO IIpeo0pas30BaTh U B TAKOM BU

2
pRaS _pUS _ pes (10)

3 3

VI ecom B 3aRJIIOUNTEJIBHOV (POPMYJMPOBKE MBI
IPOCTO KOHCTATMPYEM CBA3b BTOPOro 3akoHa Hbro-
TOHa C KOHCTaHTOl CKOPOCTM CBeTa, TO B Ha4YaJIbHOM
BapuaHTe Mbl HabJOaeM JBa MHTEPECHBIX CBOVI-
cTBa. Bo-IepBBIX, BCe Ty Ke BCEMUPHO NE€NCTBY-
IOIYI0 KOHCTAaHTy aS, BeJMdYMHa KOTOPOl 3aBUCUT
OT MCTOUHMKA cuiibl, Hampumep, CosHila B cucre-
me CoJsiHIle-TIJTaHEeThI, U ILJIAHETbl B CUCTEME ILIa-
HeTa-CIIyTHMKIU. Bo-BTOpPBIX, IPOABJIEHME CBON-
CTBa CHUIKEHIME CUJIbI, COIJIACHO 3aKOHY O0pPAaTHBIX
KBaJpaToB, B [JaHHON 3amucyu 3aKaMyQJMpOBaHO
B IJIOTHOCTH CpPeAbl TAKUX CUCTEM, KOTOpas, MOJ-
UMHAACH NaHHOMY 3aKOHY, HEIIPEMEHHO Oy[eT CHIU-
JKaTbhCA II0 Mepe OTAAJIEHUsA OT I[eHTpa.

Taxske, 13 BCeX II€PEUNCIIEHHBIX BhIIIe (POPMYJI,
cJenyeTr, YTO eAVHUIE WM3MepPeHUs IMIOCTOAHHOI
CKOPOCTH CBeTa C, ABJIAETCA He M/c, KaK CUMTAJOCh
panee, a m*/c% Bce moromy, 9TO AaHHAS KOHCTaHTA
ABJIAETCA YaCThbI0 KOHCTAHTHI aS. VI Tak Kak paHee
B DTOJ cTaTbe BBICKA3bIBAJIOCH CYIKJIEHNEe, YTO II0-
CTOAHHAA C XapaKTepusyeT He CBOMCTBO CBeTa, a
CBOJICTBO Cpenbl, B KOTOPOJ CBeT pacIpocTpaHAeT-
¢, TO MOKHO CJIeJIaThb BBIBOJ: BEJIMUMHA KOHCTAHTDI
aS 3aBUCUT HE TOJBKO OT CBOWCTB MCTOYHMKA pac-
IPOCTPaHEHNUA CUJIBI, & ¥ OT CBOJCTB CpPEJNbI, B KO-
TOPOI JaHHAA CUJIA pacrpocTpaHaeTcs. VI ToBOJIbHO
4acTo 5TO OYAyT B3aMMO3aBUCHIIVE IOKA3aTEJI.

BeiBoabl 13 TAHHOTO MCCJIETOBAHUSA U MEPCIEK-
TuBbl. CojepskaHue JAHHOI CTaTbyY 3aTparuBa-
eT (pyHZAMEHTaJbHBIE BOIIPOCHI MMUPOYCTPOVICTBA.
TnaBHBIM MTOrOM JaHHOW CTATbU ABJAETCA yCTa-
HOBJIEHVE (POPMYJIbI, II0 KOTOPOI OIpenesAeTcs
KOHCTAHTA CKOPOCTM CBETA C.

BcesiencTBrue mpoBenieHHOV HAYYHO JIeATeJIbHO-
CTU ¥ BBIABJIEHHBIX 3aKOHOMEPHOCTAX, HA OCHOBE
Oo(bMIMabHO YCTAHOBJIEHHBIX HAOJIOIaeMbIX JaH-
HBIX 3a JBUKeHreM o0beKToB B Haluein CojHeu-
HOIt cucTeMe, ObLIIO YCTAHOBJIEHO, UTO IIOCTOSHCTBO
CKOPOCTM CBeTa MMeeT JIOKAJIbHBIN XapaKTep U NJId
KasK[I0ll IJIaHEeThl MMeeT CBOe WHAMBUIAYAJbHOE
3HaueHMe. BeqmuyHa NaHHOTO 3HAYEHUA 3aBUCUT OT
CKOPOCTM IBUKeHUdA miaHeT BOKpyr CouHIa 1 hop-
MUPYeTCA BCJEACTBME COOTHOIIEHVA BHEIIHEro
JIaBJIEHVA K IIJIOTHOCTY CpPeJbl, Ha KOTOPYIO JaHHOe
JlaBJIeHVe OKa3bIBaeTcdA. B dpopMupoBaHyMe ITOCTOAH-
CTBa JAHHOTO COOTHOIIEHVA BELYUIYIO POJb UIPaeT
3aKOH 00paTHBIX KBaIPaTOB.

F=
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YBepeH, pesysabTaThl HAHHON CTATbU OYOYyT
cnoco0CTBOBATHL  (POPMUPOBAHUIO  IIPABUJIIBLHOTO
[IpeCTAaBJIEHNA O TPaBUTALVIOHHOM B3aMMOJeli-
cTBUM, OyAyT crocobcTBOBaTbH 00BeqUHEHVE Tpa-
BUTALVOHHBIX CUJ C DJIEKTPOMArHeTU3MOM M CO3-
IaHuo obIeil Teopun Bcero. TakiKe 3TO ITO3BOJUT
IIOHATb M I[I€PEeCMOTPETb IIapajioKChl KBAaHTOBOI
mexaHuky, TO u onmcaTb Bce MM OOJIBIIVHCTBO
HEIIOHATHBIX ABJIEHUII C IIOMOIIBI0 KJACCUYIECKO]
MeXaHUKIL.

Chucok Jureparyphbl:

T'pomagHy0 peBOJIIOIMIO B3IJIANIOB U IIEPECMOTP
KapTVHBI MIpa JAaHHAA CTAThd JOJIKHA IIPOM3BECTU
B actpodusure. C IIOMOILIBIO IIPABUJIBHOTO IIOHU-
MaHMsA I'PaBUTAIMOHHOIO B3aMMOJIEJICTBUA yacCTCHA
1306aBUTHCA OT TEMHOI MaTEePUM ¥ TEMHOI DHEPTUMN.
A uMes BepHYIO (POPMYJIy CKOPOCTM CBeTa, IIPU-
JIETCA IIePeCMOTPEeTh BCE M3BECTHbIE PACCTOAHUA
o Tanmaktuk u npyrux oovektoB Bcesennoit. Kak
cjencTBue, BooOpaskaemasd KapTuHa Halell Bce-
JIEHHOI NTOJIKHA IIOJIyYMTb COBEpPIIIEHHO MHOM B
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ITPO PISBHOMAHITHY HIBUJARICTDb CBITJIA ¥ BCECBITI.
POPMYJA NJd BISHAYEHHA RKOHCTAHTUN HIBIJIKOCTI CBITJIA
HA ITHIINX IIJIAHETAX. KOHCTAHTA IIBUAKROCTI CBITJIA

Y APYIOMY 3AROHI HBIOTOHA

Anoranis

Ha ocHOBI gaHux npo mBuAKIiCTb pyXy IUIaHeT Ta iX Bizcrans Bijg CoHIIA BAAJIOCh BCTAHOBUTY 3aKOHOMIPHICTS,
3TiHO 3 SKOI0 TIOCTiliHa IIIBUIKOCTI CBiTJIa HE € BCECBITHBOIO KOHCTAHTOIO, a ii IIOCTiiiHe 3HAYEeHHsS Ha 3eMJIi
Ma€ JIOKAJIbHUI XapakTep. Brasoce BusHaumTy popmMysIy HMIBUMAKOCTI cBiTia muid iHmmx miaHeT CoHAYHOI
cucrtemMn. BusHadueHo pakTopy, fKi BIUIMBAIOTH Ha MIBMJKICTH IOIIMPEHHA CBITJA y BakyyMe Ha Oynb-fAKiit
nminanni Beecsity. Ha ocHOBI hopMysn HIBUAKOCTI MOIIMPEHHA CBITJIA Y BaKyyMi, a TAKOXK CYTi 3aKOHY 3BO-
POTHMX KBaApaTiB, BAAJOCH IIPaBUJIBHO 3PO3YyMITM MeXaHi3M TpaBiTallii i po3mi3HaTy HafABHICTH ITOCTiMHOI

HIBUAKOCTI CBiTJIa B fpyromy 3akoHi HerooToHa.

Kamodgosi caoBa: mBuaKicTh cBiTsa, BeecsiT, HebecHa MexaHika, 3aKoHM HbIOTOHA, BCECBITHA KOHCTaH-

Ta, KOCMOC.
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ON THE DIFFERENT SPEED OF LIGHT IN THE UNIVERSE.
FORMULA FOR THE DETERMINATION OF THE RATE CONSTANT OF LIGHT
ON OTHER PLANETS. THE CONSTANT OF THE SPEED OF LIGHT

IN THE SECOND LAW OF NEWTON

Summary

Based on data on the velocity of the planets and their distance from the Sun, it was possible to establish
a regularity that the constant of light velocity is not a universal constant, and its constant value on the
Earth is of a local nature. It was possible to determine the formula for the speed of light for other planets
in the solar system. The factors that influence the speed of light propagation in vacuum in any part of
the universe are determined. On the basis of the formula for the speed of light propagation in vacuum, as
well as understanding the essence of the law of inverse squares, it was possible to recognize the presence
of a constant speed of light in the second law of Newton.

Keywords: speed of light, Universe, celestial mechanics, Newton’s laws, world constant, space.



