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KpaTkada ncropumsa BpeMmeHu

NMpeoncnosune

A1 He Nucan NPeancnoBns K NEPBOMY U3NaHUIO «KpaTKoOW NCTOPUN BPEMEHU». DTO
caoenan Kapn CaraH. BMmecTo 3T0oro s 1o6aBua KOPOTKUIA pasaen nojd Ha3BaHUEM
«BbnarogapHocTu», roe MHe NOCOBETOBAJIM BblPpa3nTb BCEM NMPU3HATENbHOCTb.
MNpaBaa, HEKOTOPbIe U3 61aroTBOpPUTENbHbIX OHO0B, OKa3aBLUNX MHE MOAAEPXKKY,
OblNIN HE 04EHb pPadbl TOMY, YTO S UX YNOMSIHYJ, - 3a9BOK Y HUX CTaJIo HAMHOI 0O
bonbuue.

A AyMalo, 4TO HUKTO - HN U34aTeNIbCTBO, HU MOW areHT, HU la)ke A caM - He
oXupanu, 4To kHUra byaeT nosib3oBaTbCA TakuM ycnexoM. OHa npoaep>kanach

B CNMcKe becTcennepoB IOHOOHCKOM raseTbl Sunday Times uenbix 237 Hepesnb - 3TO
bonbwe, 4em nobasa apyras KHUra (ectecTBeHHO, He cynTaa bubnum n nponsseneHun
LLlekcnupa). OHa bbina nepeBefeHa NpMMEPHO Ha COPOK SA3bIKOB 1 pa3oLwsiach
OrPOMHbIM TUPAXKOM - Ha Kaxkable 750 xuntenen 3emMnu, My>X4uH, XXeHLMH N geTeun,
NPUXOANTCA NPUMEPHO OAMNH 3k3eMnasap. Kak 3ameTnn HataH Manpsong us oupmebl
Microsoft (3To mon 6bIBLUMI acnnpaHT), g Npoaan 6onblie KHUM No pusmke, 4em
MafoHHa - KHUI O CeKce.

Ycnex «KpaTKol UCTOpUK BpeMeHM» 03HAYaeT, 4To NIloel BeCbMa NHTEpPecytoT
pyHOaMeHTaJibHble BOMNPOChI - 0 TOM, OTKYa Mbl B3JINCb, U No4eMy BceneHHas
TAKOBa, KaKol Mbl ee 3HaeM.

71 BOCNoab30BasicA NpeAcTaBUBLLUENCA MHE BO3MOXHOCTbIO A0MOJIHUTL KHUTrYy bonee
HOBbIMU HabNOAATENbHLIMU AaHHLIMU U TEOPEeTUYeCKUMIN pe3ysibTaTaMn, KoTopble
ObIIM NONYYEHbI Y)Ke nocsie Bbixoga nepBoro ndgaHma (1 anpena 1988 roaa, B eHb
aypaka). 1 nobaBua HOBYIO r1aBy O KPOTOBbIX HOPax N NyTeLeCcTBUAX BO BPEMEHMU.
MNoxoxxe, obuwasa Teoprus OTHOCUTENIbHOCTY DNHLLITENHa AOMNYyCKaeT BO3MOXHOCTb
Co3JaHunsa 1 noanepXXaHus KPoTOBbIX HOP - HEBObLINX TYHHENen, CBA3bIBAOLLNX



pa3Hble 061aCcTy NPOCTPaHCTBa-BpeMeHu. B 3Tom cnyyae Mbl Mornm 6bl NCMOb30BaTh
nx ansa 6bICTporo nepemelleHns no NanakTuke v ansa nytewecTBmn Ha3aa BO
BpeMeHW. PasymeeTcs, Mbl NOKa He BCTpeYasan H1N O4HOro npuwensua n3 bygyuwero
(nnn, moxeT BbITb, BCe XXe BCTpeYdann?), Ho s nonpobyto NpeanonoXunTb, KaKUM
MOXXeT bbITb 06bSACHEHNE TOMY.

A1 Tak>XKe paccKaxky 0 AOCTUrHYTOM B nocsieiHee BpeMs rnporpecce B noncke
«AyanbHOCTEN», NN COOTBETCTBUN MeXXAy Ha NepBbl B3rnag pasiMyHbIMuU
hursnyecknMu TeopmaMun. 3TN COOTBETCTBUSA ABNAIOTCA Cepbe3HbIM CBUAETEIbCTBOM
B M0OJIb3Yy CyLLEeCTBOBaHUA eANHON PU3NYecKon Teopmnmn. Ho OHM TakXXe FroBOPSAT O TOM,
YTO 3TY TEOpPU, BO3MOXXHO, HEeNb35 CHOPMYJSIMPOBaTb HEMPOTUBOPEYUBLIM,
dpyHOaMeHTaNbHbIM 06pa3oM. BMeCTO 3TOro B pasHbiX CUTyauUUAaX NpUXoanTCs
[0BOJIbCTBOBATLCA Pa3J/IMYHLIMUN «OTPa>KeHNAMU» OCHOBOMOIaramLwen Teopun. TOHHO
TaK Xe Mbl He MO)XeM 0TOOpa3nTb BCIO 3€MHYI0 MOBEPXHOCTb B MOAPOOHOCTAX Ha
OOHOM KapTe 1 BblHY>XXAEHbl UCN0JIb30BaTb pa3Hble KapTbl 4719 pa3HbiXx obnacten. 310
cTano 6bl pesonoLMen B HaWNX NpeaCcTaB/eHNUs X 0 BO3MOXKHOCTM 00beAVHEH S
3aKOHOB npupoabl. O4HaKoO OHa HUKOUM 0Opa3oM He 3aTpoHya Bbl CaMoOro raaBHoOro:
BceneHHasa nogymnHaeTca Habopy paumMoHaibHbIX 3aKOHOB, KOTOPbIe Mbl B COCTOSHUN
OTKPbITb U MOCTUYb.

Y10 KacaeTca HabnogaTeNbHOro acnekTa, To 34ecb, 6€3ycNoBHO, BaXXHENLWUM
OOCTVXXEHNEM CTasno usMmepeHne QayKTyauun peamKkToBOro nssly4eHmsa B paMmkax
npoekTa COBE (aHrn. Cosmic Background Explorer - «ccnepoBaTesib KOCMUYECKOIO
oHOBOro n3nyyeHus»)[1 - Bnepsble hayKTyaunun, nam aHN30TPONNS, PEIMKTOBOIO
MWKPOBOJIHOBOIO U3s1ly4eHUs Oblsin 0bHapy>XeHbl COBETCKUM MPOEKTOM «PesInKT». -
MpuM. Hayy. pen.] n gpyrmux. 3Tn payKTyaunu, no cyTun, ABAAIOTCA «NevyaTbio»
TBOpeHUs. Peyb 06 04eHb ManbiXx HEOLHOPOOHOCTAX B paHHeN BceneHHon,

B OCTaJIbHOM BMNOJIHE rOMOreHHon. BnocnencTemv oHW NpeBpaTUINCh B FraslakTUKW,
3Be34bl U Mpo4Yne CTPYKTYpPbl, KOTOpble Mbl Habnogaem vyepes Teneckon. Popmbl
hyKTyaumim cornacyoTcsa ¢ npeackasaHmaMmm Mmogenm BceneHHon, He nmetoLlen
rpaHuvL, B Boobpa)kaeMoM BpeMeHHO?M HanpassieHun. Ho, 4Tobbl npeanovecTb
npeanaraemMyo Moaesb APYruM BO3MOXKHbIM 06BbACHEHUAM hyKTyaunin pesimkToBoro
n3nyyeHus, noTpebytoTcs HoBble HabnaeHWA. Yepe3 HECKOJIbKO SieT CTaHeT SACHO,
MO>XHO 11 CYMTaTb Hally BceneHHyo NOAHOCTbLIO 3aMKHYTOW, 6e3 Havyana 1 KoHua.
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(naBa nepsBas. Hawa KapTnHa BceneHHoON

OAOHa)Abl N3BECTHbIN y4eHbI (roBopAT, 3TO 6bin bepTpaH Paccen) Yntan nybnanynyto
nekuyunto no actpoHommun. OH paccKasbiBall, Kak 3eMas ABMXKETCS No opbute BOKpyr
ConHua n kak ConHue, B CBOIO o4epenb, ABMXKETCA No opbuTe BOKPYr LeHTpa
OFPOMHOI0 CKOMJIeHNs 3Be3[, Ha3blBaeMoro Hawewn MNanakTnkon. Korga nekums
3aKOH4YUIaCb, MasieHbKas NMoXXKuaasa )eHwmnHa B gasibHEM psay ayantopum BCcTana

M npousHecna: «Bc&, 4To TyT roeopunaun, - noaHasa epyHaa. Mmp - nnockas Tapeska Ha
CMNHE TMraHTCKOW Yepenaxm». Y4eHbl CHUCXOOANTENbHO yNbIOHYNCA n cnpocunn: «Ha
4yeM e CTOUT Ta Yyepenaxa?» «Bbl Beb 04eHb YMHbI MOJI0OA0N YEesI0BEK, O4EHb
YMHbIN, - OTBETUA AaMa. - Yepenaxa CTOUT Ha APYron 4yepenaxe, Ta - Ha
cnenytowen, n Tak oo 6eckoHe4yHoCcTu!»

BONbLWKMHCTBO COMTET Heslenon NonbITKY BblAaTb Hawy BceneHHyto 3a 6eCKOHEeYHOo
BbICOKYIO BallUHI0 13 Yyepenax. Ho oT4ero mMbl Tak yBepeHbl, YTO Halle npencraBieHne
0 Mupe ny4ywe? Y1o >Ke HaM B CaMOM fiefie N3BeCTHO 0 BceneHHoOM 1 OTKy4a Mbl BCE
3TO0 3HaeM? Kak BO3HUKNa BceneHHaa? YTo xaeT ee B byayuwem? bbino nn

y BceneHHon Havano, a ecnm 661010, TO 4TO 6bI1IO A0 Hero? KakoBa npmpona BpemMeHu?
3aKOHYMTCSA NN OHO Korga-HMbyab? MOXKHO /I ABUraTbCH BO BPEMEHU BCMATL?
OTBeTbl HAa HEKOTOPbLIE U3 3TUX JaBHUX BOMPOCOB AAlOT HeEJaBHME NMPOpPbLIBbI

B h13MKe, KOTOPbIM Mbl, B HaCTHOCTU, 0683aHbl NOSABNEHUIO PaHTACTNYECKNX HOBbIX
TexHosornn. Korga-Hnbyab Mbl COMTEM HOBbIE 3HAHUS TaKNMK XKE 04EBUAHbIMU, KaK
TO, 4TOo 3eMns obpawaeTtcs Bokpyr ConHua. A MoXXeT BbiTb, TaKUMKM e abcypaHbIMK,
Kak npenctasneHme o bawwHe n3 4yepenax. Tonbko BpeMs (4em 6bl OHO HU BbIIO)
MoKa>eT.

HNaBHbIM-OaBHO, 3a 340 feT 0O Hawew 3pbl, rpevyeckmn munocod ApucToTeslb Hanucan
TpakTaT «O Hebe». B HeM OH BblABMHY ABa ybeauTenbHbIX AOKa3aTenbCTBa TOro,
4TO 3eMNa nMmeeT (hopMy LLapa N COBCEM He ABNSETCA NJIOCKON, KakK Tapesika. Bo-
rMepBbIX, OH MOHAJ, YTO MPUYNHA IYHHbIX 3aTMEHUWN - MPOXOXKAEHNE 3eMNN Mexay
ConHueMm un JlyHon. OtbpacbiBaemMas 3emnen Ha JIyHy TeHb BCerga nMmeeT OKpyriyto
opMy, 1 3TO BO3MOXKHO, TOJIbKO €C/n 3eMna TakxXe okpyrnasda. Ecnn 6bl 3emMmna nmena
dhopMy MJIOCKOro AMCKa, TO TeHb, Kak NpaBuso, nMmena 6ol GOpMy 31AMMNCa; KPYrion
OHa b6bina 6bl ToNbKO Torga, Kkorga ConHue BO BpeMs 3aTMeHUs pacnofiiaranoch 6ol
TOYHO MO LEeHTPOM ANCKa. BO-BTOpbIX, ApeBHUE rPeKkn 3HasIM U3 OnbiTa CBOUX
nyTewecTBUN, 4TO Ha tore NonspHasa 3Be3fa pacnonoxeHa 6sm»xe K ropu3oHTY, Yem
npu HabnaeHNN B MECTHOCTSAX, PacrnosiIoXKeHHbIX ceBepHee. ([Mockonbky MonspHas
3Be34a pacnonoxeHa Hag CeBepHbIM NOAOCOM, TO HabnogaTenb Ha CeBepHOM
rnontce BUONT ee NpsAMO Haj rosioBon, a HabngaTenb B paloHe 3KBaTopa - Hafg



caMbIM ropmn3oHToM.) bosiee Toro, ApuctoTesb, NCXOASA U3 PAa3HOCTU BUOUMOIO
nono>xeHusa MonsapHon 3se3a4bl Npyn HabnwgeHnax B ErnnTe u Npeunn, cMor oLeHUTb
OJIMHY OKpYy>XHOCTK 3emnn B 400 000 ctagmeB. Mbl He 3HaeM, 4eMy B TOYHOCTU Bbin
paBeH oAWH CTaguin, HO eCcsin NPefnoIoXKUTb, 4TO OH COCTaBNAN O0KoJ10 180 MeTpoB,
TO oueHKa ApucToTens NpMMepHo B ABa pa3a bosiblue NPUHATOro B HacTosLWee BpeMs
3Ha4vYeHUs. Y rpekos Oblsl elte n TpeTuim apryMmeHT B NoJib3y KPYrjion (oopMbl 3eMn:
KaK nHa4de 06bACHUTb, NoYemy npu NnpnbavmxkeHnn Kopabnsa kK bepery cHavana
MOKa3bIBAOTCA NNLWb ero rnapyca, a ToJIbKO NMOTOM Kopnyc?

ApucToTesb cHMTaa 3eMJito HENOABUXXHOW, a TakxXe nonaran, 4to ConHue, JlyHa,
naaHeTbl U 3Be34bl 06pallaloTcs No KpyrosbiM opbuTam Bokpyr 3emaun. OH
PYKOBOLCTBOBAJICA MUCTUYECKNMU COODparkeHnsaMun: 3emsis, No ApnCcToTento,
ABNAETCA LeHTpoM BceneHHON, a ABMXXeHMe No Kpyry Hanbonee copepueHHo. Bo
Il Beke Halen 3pbl [TToNeMen NOCTPOUA Ha OCHOBE 3TON naen BCeobbeMIOLLYI0
KOCMOJIOrn4yeckyto mogens. B ueHTpe BceneHHonm Haxoaunacb 3eMns, OKpyXeHHas
BOCEMbIO BJIOXKEHHbLIMW APYr B ApYyra BpallalowmnmMmnca cpepamu, 1 Ha 3TUX chepax
pacnonarannce JlyHa, ConHue, 38e34bl U U3BECTHbIE B TO BPEMSA NATb MJaHeT -
Mepkypun, BeHepa, Mapc, Onntep n CaTtypH (puc. 1.1). Kaxgasa nnaHeTa Asmranach
OTHOCUTEJIbHO CBOeWn cepbl MO MasIoOMy KPYyry - A58 Toro, 4Tobbl onncaTb BeCbMa
CNIOXKHbIE TPAaeKTopuM 3TUX CBeTUN Ha Hebe. Ha camon BHewHen cepe bbinm
3aKpenaeHbl 38e34bl, U NO3TOMY B3aMMHbIE MOJIOXKEHUSA 3BE3/ 0CTaBaJIUCh
Hen3MeHHbIMN, KOH(Urypaumns 3se3[ Bpawiaiacb Ha Hebe Kak eguHoe ueroe.
MNpencrtaBneHUs 0 TOM, YTO PacnoJIOKEHO 3a NpeaesiaMn CaMoun BHewHewn cdepsl,
OoCTaBa/INCb BeCbMa pacrn/biB4aTbiMX, HO 3TO 3aBeLOMO HAaxX04MI0Cb 3a nNpenesaMmu
HabngaemMon onsa YenoseyecTBa YacTu BceneHHoON.

Mogaenb lNTonemes no3sosisfa AOBOJSIbHO TOYHO NpencKa3bliBaTb MNOJIOXKEeHUEe CBETU
Ha Hebe. Ho 4Tobbl [ObMTLCA cornacma npenckasaHunm ¢ HabnogeHmnamu, NMronemeto
NPULWAOCH NPeAnosIOKNTb, YTO pacCTossiHME OT JIyHbl 4O 3eMn B pa3HOe BpeMS MOro
OT/INY4aTbCA B ABa pa3a. A 3TO 03Ha4vasio, 4TO BUAMMBIN pa3Mep JIyHbl MHOrAa A0J/KEH
Obin1 6bITb B ABa pa3a bosblwe npuBbl4HOrO! MNToNIEMEN CO3HABaN 3TOT HEAOCTATOK
CBOEWN CUCTEMBbI, 4TO TEM HE MEHEE He NnomeLwlasio NoYTM eANHOr JIAaCHOMY MPU3HaHUI0
ero KapTuHbl MUpa. XpUCTMAHCKasa LLepKOBb NpuHsana Nrtonemeesy cuctemy,
MOCKOJIbKY COYJ1a ee He nNpoTuBopeyallen CeaweHHoMy MNMrucaHuto: 3a npegenamu
Chepbl HENOOBMXXHbIX 3B€3[ OCTaBasloCb AOCTATOYHO MecCTa A4 pas 1 aja.



Puc. 1.1

Ho B 1514 roay nonbCKuin cBAWEHHNK Hnkonam KonepHuk npeanoxun 6onee
npocTyto moaens. (MpaBaa, BHavane, onacascb 6bITb 0OBUHEHHBIM LLEPKOBbLIO B epecy,
KonepHuK pacnpocTpaHsaa CBOU KOCMOJIOrMyeckme ngem aHoHMMHO.) KonepHuk
npeanonoXxwus, 41o CosHUEe HeNoABUXXHO U PaCMoJlIoXKeHOo B LLeHTpe, a 3eMiA

M NaaHeTbl ABUXKYTCS BOKPYr HEro no KpyroesbiM opbuTtam. NMNoHanobmnnocb noyTun
cToneTme, 4Tobbl 3Ty naeto BoCNpuHAAN Bcepbe3d. OAgHUMU U3 NepBbIX B MOJb3Yy
Teopun KonepHuka cTanam nybanYHO BbICKa3blBaTbCA ABOE YY€HbIX-aCTPOHOMOB -
HeMeL MoraHH Kennep n ntansaHey Nanuneo Nannnen, HeCMOTPA Ha TO, YTO
npenckasbiBaeMble 3TOW Teopmen TpaekTopunm HebecHbIX Tes He coBnagasnu

B TOYHOCTU C HabnwogaeMbiMu. OKOHYaTENbHbIA YAap No cucteme Mmupa Apuctotens

n MNMTtonemesn HaHec 1609 roa - Toraa Nanunen Havyan HabnawgaTb HOYHOE HebOo Yepes
TOJIbKO 4TO n30b6peTeHHbIN Teneckon[2 - Teneckon Kak 3puTenbHyto Tpyby nepBbiM
n3obpen roanaHACKUN 04KoBbIN MacTep MoraHH Jlinnnepcren B 1608 roay, HO
anunen nepsbiM HanpaBwua Teneckon Ha Hebo B 1609 roay n ncnonb3oBas ero ans
aCTpOHOMUYeCcKUx HabnwgeHnn. - NMpum. nepes.]. B3rnaHys Ha naaHeTy lOnuTep,
Fanunen obHapy>Xna HeCKoJIbKO obpallatoLLmXcsa BOKPYr Hero HebonbLwmnx CnyTHUKOB.
OTciofa cnefoBaso, 4TO He BCce HebecHble Tena obpallatloTcsa BOKPYr 3eMau, Kak
cymnTann ApuctoTtens ¢ NtonemeeM. (MoXHO 6b1s10, KOHEYHO, MPOAO/IXKATL CHATATb
3eMn0 HeNOABVXXHOW U pacnooXXeHHOM B LeHTpe BceneHHow, nonaras, 4To
CNYTHUKN KOnuTepa ABMXXYTCA BOKPYTr 3eMJIM N0 UCK/IIOYUTENIbHO 3anyTaHHbIM
TPaAeKToOpPUSAM TakK, 4TO 3TO NoxoxXKe Ha ux obpauweHne Bokpyr KOnuTepa. Ho Bce xe
Teopusa KonepHuka 6bisia HaMmHoro npotule.) NMpumepHo B To Xe BpeMs Kennep
YyTOYHUN Teoputo KonepHuka, NpennosioxXmnse, 4TO NJaHEeTbl ABUXKYTCHA HE MO KPYroBbiM
opbuTam, a N0 INANNTUYECKNM (TO €CTb BbITAHYTbIM), 6arogapsa 4emy yaanochb
[obunTbCA cornacna npeackasaHun Teopumn ¢ HabnaeHUSAMN.

MNpasaa, Kennep paccMaTpuBas 3JUIAMNCHl JIUWb Kak MaTeMaTU4eCKN TPoK, N NPpUTOM
BeCbMa OANO3HbIN, MOTOMY YTO 3JUIUMCbl - MEHEE COBEpPLUEHHble PUrypbl, YEM
OKpYXHOCTW. Kennep obHapyXun, noyTn ciy4amHo, 4TO S/IMNTUYECKne opobnThl
XOpPOLUO OnuUcbIBatOT HabntoaeHns, HO NpyY 3TOM HUKaK He MOr CcorsacoBaTb
npeanosioxxeHne ob aNAMNTNYECKMX opbuTax co cBoOen naeen 0 MarHUTHbIX CUIaX Kak
npuynHe aBmXxeHUs nnaHeT Bokpyr CosHua. MNpuynHy ABUMXEHUS NJaaHeT BOKPYr
ConHua 3HauyuTenbHO No3xe, B 1687 rony, packpbin cap Micaak HblOTOH B TpakTaTe
«MaTemMaTu4eckme Havasa HaTypasbHON PUNOCOPUN» - NOXKanyn, BaXKHeENLWen n3
Korga-nmbo onybsimkoBaHHbIX paboT no pusnke. B aToM Tpyae HelOTOH He TONbKO
BbIABMHYJ1 TEOPUIO, ONUCHIBAIOLLYIO ABUXXEHME Tes1 B MPOCTPAHCTBE U BO BPEMEHU, HO



n paspaboTan CNOXKHbIM MaTEMaTUYECKUIA annapaT, HeobxoanuMbIN ANA ONMUCAHUSA
3TOro ABmxeHusa. Kpome 1oro, HeloTOH cpopMyiMpoBal 3aKOH BCEMUPHOI0
TArOTEeHWUs, COrlacHO KOTOPOMY BCSIKOe Teslo BO BceneHHom nputsarmBaeTcs K aiobomy
ApyroMy Tesny c CUIon, kotopasa Tem bosiblue, 4em 6osiblle MacChl Tesl U YeM MeHbLUe
paccTofsHNE Mex Ay B3auMoLeNCTBYOWNUMY TeslaMn. 3TO Ta caMas cuia, kKotopas
3acTaBsigeT npegMeTbl NagaTh Ha 3eMto. (MIcTopmsa 0 TOM, 4TO Ha MbIC/Ib O 3aKOHe
BCEMMPHOIro TAroTeHMa HbI0OTOHa HaBesio yrnasLee Ha ero ronosy fA6710ko, ckopee
BCero, NpPoCTO BblAyMKa. HblOTOH roBOpW NNLWLb, Y4TO 3Ta naesa npullsa K Hemy, Korga
OH Haxoawuscsa «B co3epuaTesibHOM HAaCTPOeHUn» 1 Bbin «noa BnevyaTaeHnem oT
nageHnsa s6noka».) HblOTOH NMokasasn, 4To COrslacHO CHOPMYJSIMPOBAHHOMY UM 3aKOHY
noa OencTemeM TArotTeHus JlyHa JO/DKHa ABUraTbCA MO 3/IMNTUYECKoN opbuTte
BOKPYI 3eMn, a 3eMJis U MJaHeTbl - Mo AAunTn4ecknum opbutam sokpyr ConHua.

Mopenb KonepHuka nckntodana HeobxognmocTb B lNTonemeeBbix chepax, a C HUMU -
N B NPEANnOJIOKEHNN 0 Han4nm y BceneHHom HekKoe eCTeCTBEHHOW BHELLHEN
rpaHunubl. NOCKONbKY Y «HENOABMXKHbIX>» 3Be3[ He 0bHapyX1BanoCb HUKAKOro
ABVXXeHUs, KpoMe obLero cyTo4YyHoro gsm>xeHmnsa Hebocsona, BbI3BaHHOIO BpalleHneM
3eMnn BOKPYr CBOEW 0CU, TO BblSI0 eCTeCTBEHHO NPeAnosIoKNTb, YTO 3TO Takue xe
Tena, Kak Hawe CoJsiHUe, TOJIbKO pacnoJIOXKeHHble ropa3fo gasblue.

HbIOTOH MOHAN, YTO COrJlIaCHO ero Teopun TAroTeHnsa 3se3nbl LOJDKHbI MPUTArMBaTb
Apyr Apyra v no3Tomy, rno-sMAMMOMY, HE MOTyT OCTaBaTbCA HEMOABMXXHbLIMU. [1lovemy
»X€ OHU He CONM3NANCL N He CKONWINCL B OAHOM MecTe? B cBoeM nucbme apyromy
BblJaloLWEMYCH MbIC/INTENIO CBOEro spemMmeHu, Pudyapay beHTnm, HanucaHHoOM

B 1691 roay, HeloTOH yTBEp>XAas, 4TO OHM ByayT cbnmxaTbCa N CKananBaTbCA
TO/IbKO B TOM CJly4ae, eC/im YACNO0 3Be3[, COCPenOoTOYEHHbIX B OrpaHNYeHHON obnacTtu
MPOCTPaHCTBA, KOHEYHO. A ecnun 4mcno 3Be3g 6ecKoHeYHO 1 pacrnpeneneHbl OHN
bonee nam meHee paBHOMepPHO B OECKOHEYHOM NPOCTPaHCTBE, TO 3TOr0 He
Nnpon3onaeT N3-3a OTCYTCTBUSA KaKoW Bbl TO HM OblJI0 ABHOWN LLeHTPasibHON TOYKM,

B KOTOPYI MOram 6bl «NpoBasinTbCA» 3BE34bl.

9TO OANH N3 NPUMEPOB JIOBYLLEK, KOTOPbIE BCTPEYATCSA NPU pacCy X AeHUsAX

o0 6eckoHe4vyHoCTN. B 6eckoHe4yHon BceneHHon nobas ee To4Ka MOXXET
paccMaTpUBATbLCS KakK ee LeHTP, MOTOMY YTO MO Ka)KAyl CTOPOHY OT HEE HAaXOAUTCS
6eckoHeYyHoe 4ucno 3Be3f. MNpaBuabHbIN NOAX0A (K KOTOPOMY NPULLIAK ropa3no
NMo3>Ke) - pelleHne 3a4a4m B KOHEYHOM C/lyyae, Koraa 3Be3bl NagatoT Apyr Ha apyra,
N nccnenoBaHme TOro, Kak pesysibTaT MeHsieTcs npu AobaBneHUn B KOHOUrypaumto
3B€3/1, PaCrnoJIOXKEHHbIX 3a NpeaesiamMmm paccMaTpmBaemomn obnactu

n pacnpeneneHHbix 6onee nnm meHee paBHoMepHo. CornacHo 3akKoHy HbloToOHa,



B CpeOHEM [0MOoJIHUTE bHbIE 3Be3/lbl B COBOKYMHOCTW He [0JIKHbl 0Ka3blBaTb
HMKaKOro BANAHUSA Ha NepBOHaYaJsibHble 3Be3/bl, U N0O3TOMY 3TU 3B€3[bl MCXO4HOM
KOH(Urypaumnm Ao/KHbI BCe TaK e 6bICTPo NafaaTh APYr Ha Apyra. Tak 4TO CKOMbKO
3Be3 HW1 nobaBnan, oHW BCe paBHO byayT MagaTh APYr Ha Apyra. Tenepb Mbl 3HaeM,
4YTO HEBO3MOXXHO MOJIy4UTb BECKOHEYHYIO CTaLUNOHapPHY0 Moaenb BceneHHon,

B KOTOPOW CUJa FPaBUTALUN UMEET UCKITIOYUTENIbHO «MPUTArMBAOLLINIA» XapaKTep.

O6 nHTennekTyasbHOW aTMoCdepe A0 HavYana XX BEKa MHOroe roBopuT TOoT PaKT,
4YTO HUKOMY TOrza He rnpuwen B roJioBy CLEeHapun, coriacHo Kotopomy BceneHHas
MOXKeT CKUMaTbCA N pacwmnpaTbes. ObwenpuHaTon bbiia KoHuenuns BceneHHon,
nnbo cyuwiecTBoBaBLlen Bcerga B HeM3MeHHoOM Bmae, 1Mbo COTBOPEHHOW B HEKOTOPLIN
MOMEHT B NPOLUJSIOM - B TOM BUAE, B KaKOM Mbl ee Habnogaem cenyac. 1o MOro,

B YaCTHOCTU, BbITb CNeACTBMEM TOrO, YTO JIOAN CKJIOHHbI BEPUTb B BEYHbIE UCTUHBI.
CTONT BCNOMHUTb TakXe, 4TO Besin4anulee yTeweHne gaeT MbIC/ib O TOM, 4TO, XOTS
Mbl BCe CTapeeM n ymupaem, BceneHHaa Be4Ha U HEM3MEHHa.

[la>ke y4eHble, MOHMMaBLLNE, YTO COr1laCHO HbIOTOHOBCKOW TEOPUN TArOTEHNUSA
BceneHHas He MOXeT BbITb CTAaTUYHOW, HE OCMeSINBANINCL NPEAMNOSIOKNTb, YTO OHA
MOXKET paclUNpPATLCSA. BMecTo 3TOro OHM NbITa/INCb CKOPPEKTMPOBATbL TEOPULO TaKk,
4TOObI FPaBUTaALMOHHAA CUla Ha O4eHb 6ONbLINMX PAaCCTOAHUAX CTAHOBUIACh
oTTaJIkmBawLen. Takoe NpeanosioXkeHne He MeHS10 CyLLeCTBEHHO NpeacKa3aHHble
ABVXXEHUs naaHeT, HO N03B0JIAN0 6eckoHeYyHO BOoNbLLIOMY YNC/Y 3Be3[ OCTaBaTbCA
B COCTOSIHMN PaABHOBECUSA: CUJIbl MPUTSAXKEHNSA CO CTOPOHbI 6M3KUX 3BE3]
ypaBHOBELUMBAINCL CUlaMn OTTankneBaHna 6onee nanekumx 3sesq. Cenyac xe
CYMNTaETCs, YTO TaKoe paBHOBECHOE COCTOSAHME [0/KHO BbITb HEYCTONYMBLIM: CTOUT
3Be34aM B Kakoun-nnmbo obnactum 4yTb 6onbwe NnpubnmsnTtbecs Apyr K Apyry, Kak nx
B3aMMHOE MPUTSXKEHNE YCUINTCA U NPeB30NAET CUbl OTTAJIKUBaHWS, B pe3ysibTaTe
4yero 3Be3Abl NPOAO/KAT NafaThk APYr Ha apyra. C Apyron CTOPOHbI, CTOUT 3Be34aMm
OKasaTbCA NULWb CNerka gasblue ApYr OT Apyra, Kak CUbl OTTaIKUBAaHUA BO3bMYT
BepX Hag CUIaMn NPUTSAXKEHUSA U 3BE34bl Pa3/IeTATCA.

[pyroe Bo3pa)keHune rnpoTuB KoHuenunm 6eckoHe4YyHon ctaTu4dHon BceneHHom 0ObIHHO
CBA3bIBAOT C MMEHEM HeMeLKoro gunocoda NeHpuxa Onbbepca, KOTOpPbIN
onybamnkoBan CBOM pacCyXAeHunsa no 3ToMmy nosoay B 1823 roay. B oencrentenbHOCTH
Ha 3Ty npobnemy obpaliann BHUMaHNE MHOIFME COBPEMEHHMKM HbIOTOHA, U CTaTbA
Onbbepca bbisla OTHIOAb HE MepBoOu, Frae NPUBOANINCL BECKME O0BOAbLI MPOTUB TaKomn
KoHuenuun. OgHako oHa 6bla1a NepBon, NOJYyYUBLUEN WLNPOKOE Npu3HaHmne. eno

B TOM, 4TO B BeCKoHe4YHOon cTaTu4HoM BceneHHom no4vTun nobon nyy 3peHnsa fosmxkeH
yNMpaTbCHA B MOBEPXHOCTb KakKon-HMOyaAb 3Be34bl, U NO3TOMY BCe HEDO A0JIKHO



CBETUTbLCS TakK XXe ApkKo, Kak CosiHLE, NPUYeM Aa)kKe HoYbto. KOHTpaprymeHT
Onbbepca cocTosAN B TOM, YTO CBET AaJIeKUX 3Be34 O0JIKEH 0cnabnaTbcs n3-3a
NOrIOLLLEHNS BELLLECTBOM, HAXOA4ALWMMCA Mexay HamMmu 1 3TuMK 3Be3gamu. Ho Torpa
3TO BELW,EeCTBO pa3orpenochb 6bl 1 CBETUJIOCH TaK XXe SPKO, KaK U CaMu 3Be3bl.
N36e)xaTb BbIBOAA O TOM, 4TO SIPKOCTb BCero Heba cpaBHUMa C apkocTbio ConHua,
MO>XHO, TOJIbKO NPEeArnosIoXKNB, YTO 3Be3bl HE CBETUIMCb BEYHO, @ «3aXKININCb»
HEeKoTopoe onpeaeneHHoe BpeMs Ha3ag. B aTom cnyyae norsoulatoliee BeLWECTBO HE
ycneno 6bl HarpeTbCcsa UK CBET AafieKnx 3Be3f He ycnen 6bl 4OCTUYb Hac. TakuMm
o6pa3om, Mbl NPMXOAMM K BOMPOCY O NPUYMHE, MO KOTOPOW 3a>XKrNCb 3BE3/bl.

KoHe4Ho, ntogn obcyxpganm nponcxoxxgeHne BceneHHon 3a40ro 4o 3Toro. Bo
MHOIMMX PaHHUX KOCMOJIOFMYEeCKUX NpencTaB/ieHNAX, @ TakXXe B Myaenckon,
XPUCTUAHCKOWN U MYCYJIbMAaHCKOW KapTUHaX Mnpa BceneHHasa BO3HUKNA

B OornpefesieHHoe U He 04eHb fasiekoe BpeMs B npowsioM. OgHUM N3 apryMeHToB

B MN0JIb3y TAaKOro Havana 6b1s10 owyLweHne HeobxoAMMOCTUN HEKOEN «NEePBONPUYNHbI»,
KoTopas bbl 06bsACHANA cywecTBoBaHMe BceneHHon. (B npegenax camon BceneHHom
noboe nponcxopsuiee B Her cobbiTne 0ObACHAETCA Kak cnencrteme gpyroro, 6onee
paHHero cobbITUS; CyllecTBOBaHME XXe CaMon BceneHHOW MOXKHO Takum obpa3om
06BbACHUTDL, TONLKO NPEANOJIOXKNB, 4TO Y Hee bbl10 HeEKoe Hadvano.) [lpyron apryMmeHT
Obln BbiCKa3aH ABpennem ABryctmHoM B Tpyae «O rpage boxxbem». OH 0OTMEeTUAN, 4TO
UMBUIN3ALNA pa3BMBAETCA U YTO Mbl MOMHWUM, KTO COBEPLUW TO NN NHOE fefHune
nnu nsobpen ToT NN MHON MexaHu3M. CriegoBaTesibHO, YEJI0BEK, @ BO3MOXXHO,

n BceneHHasa He MOrnuM CcywecTBOBaTb O4EHb A0/r0e BpeMs. biia>XeHHbIn ABryCTUH
CYMTan, B COOTBETCTBUM C KHUrowm bbiTng, 4To BceneHHaqa bbina coTBOpeHa NpUMEpPHO
3a 5000 net po PoxpgecTtBa XpucTtoBa. (MHTepecHO, 4To 3T0 621M3KO K 3noxe
OKOHYaHuA nocnenHero JlegHMKoBoro rnepuoaa, - okosio 10 000 neT go Hawen 3psbl, -
KOTOPYIO apXeoslorm CHNTaT HavYasIoM BO3SHUKHOBEHUSA LMBUMN3ALNN.)

ApucToTento, a Takxe 60MbLUINHCTBY ApeBHerpeyecknx dunaocogos, HA060pPOT, He
HpPaBMacb UAEs 0 COTBOPEHUN MUPaA, MOTOMY YTO OHa UCXoauna nu3 60XXeCTBEHHOro
BMellaTenbcTBa. OHM CYMTANN, YTO YeNloBeYeCKUii po U MUpP CyLLEeCTBOBaIM BCeraa
n 6yayT CyLeCcTBOBaTb BEYHO. MbICAIUTENN APEBHOCTM OCMbICANAN

N BbILLEYNOMSIHYThI [0BOJ O NPOrpecce UMBUAM3ALUN N MAPUPOBAJIA €ro: OHU
3a9BUIN, YTO YeNoBEeYeCKU poa Nepuoanyeckn Bo3Bpallanca K ctagum Havyana
UMBUAM3ALNM NOL AENCTBMEM MOTOMOB N APYIrMX CTUXUIAHBLIX BeacTBUA.

Bornpockl 0 TOM, 6b1N10 5N y BceneHHOM Havya 0 BO BPEMEHUN N OrpaHuU4eHa Jim OHa
B MPOCTPaAHCTBE, TakXe nogHuMman punocod NMmmaHymn KaHT B CBOEM
MOHYMeHTaJIbHOM (MpaBaa, BeCbMa CJIOXKHOM 415 MOHUMaHnA) Tpyae «Kputuka



4ynucToro pasyma», onybnmkosaHHoMm B 1781 roay. KaHT Ha3biBasa 3TN BONPOCHI
AHTUHOMUAMMU (TO €CTb NMPOTUBOPEYUAMU) YACTOrO pasyMa, NOTOMY 4TO 4yBCTBOBaJ,
YTO eCTb 0ANHAKOBO ybeauTenbHbie 0OBOAbLI B MOJIb3y KaK Te€3KcCa - TO €CTb TOro, 4To
y BceneHHom 6b1710 Ha4ano, - Tak U aHTUTE3Mnca - ToO eCcTb TOro, 4To BceneHHas
cylwiecTBoBasia Bcerga. B nokasatenbCTBO Te3nca KaHT NpuBOOUT Takue
paccyxgeHus: ecnm 6ol y BceneHHon He 661210 HaYana, To 1toboMy CoBbITUIO A0/IKHO
OblN0 NpeawecTsoBaTb 6€CKOHEYHOE BpeMS, 4TO, N0 MHeHuto unocoda, abcypaHo.

B nonb3y aHTUTE3nCa BblABUIasoCb TO coobparkeHune, 4To ecnum bbl y BceneHHonm 6bi10
Ha4aso0, TO A0 HEero [O/HKHO BbINO NPONTN BECKOHEYHOE BPEMS N HEMOHATHO, NOYeEMY
»Xe BceneHHasa BO3HMKJIA B KaKoW Bbl TO HU BbI/1I0 KOHKPETHbBIN MOMEHT BPEMEHMU.

B cywiHOCTHN, KaHTOBCKME 060CHOBaHMA Te3nca N aHTUTE3nca NOYTU YTO NOEHTUYHBI.
B o6ounx cny4asix B OCHOBE pacCyXAEHUIN NeXNT HeABHOE NpeanosioxeHmne gpunocoda
0 TOM, 4TO BpeMsa 6€CKOHEeYHO NPOAO0JIXKAETCHA B MPOLLIOe HE3aBUCUMO OT TOro,
cyuwiecTtBoBasia M BceneHHasa Bcerga. Kak Mbl yBUAWM, NMOHATUE BPEMEHUN HE nMeeT
CMbICNa 0o poxxaeHusa BceneHHon. NepBbIM 3TO oTMeTUN bna>keHHbIn ABryCTUH. Ero
cnpocunun: «4To genan bor oo Toro, Kak co3gan Mnp?», n ABryCTuUH He cTan
yTBep>XnhaTb, 4TO bor rotoBma ag ons Tex, KTo 3ajaeT Takume Bonpockl. BmecTo aToro
OH MOCTYJINPOBaJl, 4TO BPpEMSA - 3TO CBOMCTBO COTBOPEHHOIro borom mMmmpa n 410 40
Havasna BceneHHON BpeMeHU He CcyuleCcTBOBalo.

Korga 60nbWMHCTBO Ntogen cHnTann BceneHHyo B LesIOM CTaTUYHOM N HEN3MEHHOWN,
BOMPOC O Ha/IN4YNN y Hee Ha4vasla OTHOCUJICA CKopee K chepe MeTaPusnkm nnum
Teonornn. Habnwogaemyto KapTuHy MrUpa MOXXHO BbIJ10 C OAMHAKOBbIM YCNexoM
06BACHNTL KakK B paMKax Teopum 0 TOM, 4To BceneHHasq cywiecTBoBasia Bcerga, Tak
N Ha OCHOBE MPEANOJIOXKEHNSA, YTO OHa bblsla NpuBeAEHa B ABMXXEHNE B KaKoe-TO
KOHKpEeTHOoe BpeMs, HO TakuMm obpa3oM, 4TO CoOXpaHAeTCsa BUANMOCTb, ByaTO OHa
cyuwecTtByeT Be4yHo. Ho B 1929 roay 2a81H Xabbn caenan dpyHaaMeHTaNbHOe
OTKpbITUE: OH 0BpaTNA BHUMaHME Ha TO, 4TO AaNeKune rasakTukm, rae 6bl OHN HIK
HaxoOunncb Ha Hebe, BCcerga yaanaoTca OT Hac € 6ONbLLINMN CKOPOCTAMMU,
[MponopunoHanbHbIMU PAacCTOAHUIO 00 HUX][3 - 34ecb 1 ganee B KBagpaTHbIX
CckobKax momMeLllaloTCa 3aMedYaHna NepeBoaymKa, YyTOHYHSALWME aBTOPCKUN TEKCT. -
MpuMm. n3a.]. Opyrumu ciosamu, BceneHHasa paclwimpsaeTca. 9TO 3HAYUT, 4TO

B NpowsioM 06bekTbl BO BceneHHoM Obinm 6amxxe apyr K Apyry, 4em cenyac.

N noxo>xke, 4TO B HEKMWN MOMEHT BpeMeHn - rge-to 10-20 mnnnmapnos neT Hasag -
BCe, YTO eCTb BO BceneHHoW, Haxo4nnoCb B TOYHOCTU B OAHOM MecCTe, ”
cniegoBaTeNbHO, NJIOTHOCTL BceneHHom 6biia 6eCKOHEYHOW. DTO OTKPbITME BbIBESO
BOMpPOC O Ha4asie BceneHHONM B chepy HayKW.

N3 xabbnoscknx HabnwgeHWn cnenoBano, YHTO B HEKUA MOMEHT BpeMeHN B NMpoLujioMm -
TaK Ha3blBaeMbll MOMEHT BosbLLIOIro B3pblBa - BceneHHas Oblia 6eCKOHeYHO Manown



n 6eCKoHe4YHO NAOTHON. B Takux yCcnoBuAX rnepectarT A4EeNCTBOBaTb BCE Hay4YHble
3aKOHbI K, cefoBaTesibHO, CTAHOBUTCHA HEBO3MOXXHO NpeAcKa3biBaTb Kakmne-nnbo
byaywime cobbiTusA. HUKakme nponcllecTBns, UMeBLLUNe MeCcTO A0 3TOr0 MOMEHTa, He
MOrin Obl MOBAUATL Ha TO, YTO TBOPUTCH B HacToslee BpeMs. CyLleCcTBOBaHMEM
Taknx cobbITUA MOXKHO NpeHebpeyb, MOTOMY YTO OHU HE MOTYT UMEeTb HUKaKUX
Habnogaemblx nocnencTenmn. MoXXHo cKkasaTb, 4TO BpeMS Ha4yasioCb B MOMEHT
Bosblworo B3pbiBa, MOCKOJIbKY NpejLllecTBOBaBLWIME MOMEHTbl BpEMEHU B NpUHUMNE
HeJslb3A NOMbIC/IUTL U 3aPUKCNPOBaTb. Takoe Ha4vyano BpeMeHU CyLeCcTBeHHO
OTJIN4aeTCs OT TOro, 4TO paccMaTpuMBasIOCh paHbLue. B HeMeHsowWwencs BceneHHon
Ha4aslo BO BPEMEHMU - 3TO HEeYTO, CMPOBOLMPOBAHHOE HEKUM CYLLECTBOM,
HaxoOAaWwmMMcsa BHe BceneHHOW, TO eCTb HET HUKaKOM (hU3nNYeCcKon HeobxoamMMoCTH

B ee 3apoXaeHun. Mo)KHo npencTtaBuUTb, 4TO bor coTBopumn BceneHHyo NpakTUYecKun
B /1tobonn MoMeHT B npowwsiom. C Apyron CTOPOHbI, ecniv BceneHHasa pacwimnpsaeTcs, To
019 ee HaYasia BMNoJiHe MOryT CyLlecTBOBaTb PU3nNYeCcKme ocHoBaHMA. MOXKHO BCe Tak
e cyuTaTb, 4To bor coTBOopmna BceneHHyto B MOMEHT bosbLlworo B3pbiBa Uam
nosgHee - 4Tobbl 3TO BbIrNAAeN0 Tak, byaTo nponsowen bosblon B3pbIB, - HO
npepnonaraTtk, 4To BceneHHasa Obina co3naHa 0o bonbLloro B3pbiBa, 6€CCMbICIEHHO.
Pacwwupswowasncsa BceneHHasa He UCKOYaeT NPUCYTCTBUSA TBOPLLA, HO HakNaAblBaeT
onpefeneHHble orpaHNYeHNsa Ha To, KOrga oH Mor caesniaTb CBOe Aes0.

MNpexnae 4emM roeopuTb 0 Npupoae BceneHHon n obcyxaaTb, 6b1J1I0 1N y Hee Havano

N eCTb I Y Hee KoHel, cnefyeT YeTKOo npencTtasnsaTb cebe, 4HTO Takoe Hay4dHble
Teopun. 1 byay npuaoep>XmMBaTbCA YNPOLLEHHOrO NpeacTaBileHUs 0 TOM, YTO Teopus
eCTb NPOCTO MoAesb BceneHHonm nnn kakon-nnbo ee 4actu n Habop npaswun,
CBA3bIBAOLWMNX NapaMeTpbl 3TON MoAenn C Hawumm HabnwogeHnaMmn. OHa cywecTByeT
TOJIbKO B HalleM CO3HaHUN N HUKaK He CywecTBYyeT B peasibHOCTU (4TO Bbl 3TO HU
3Ha4yMN0). Teopusa cHUTaAETCA XOpoLLen, ecsin OHa yAoB/eTBOpseT ABYM TpeboBaHUAM.
Bo-nepBbIX, OHa OO/HKHA NpaBuJibHO oNucbiBaTb 60/bLWION Knacc HabnogeHnn Ha
OCHOBe Moenun ¢ HebosIbLINUM YNCIIOM NPOU3BOJIbHLIX 3/1eMEeHTOB. Bo-BTOpbLIX, OHa
OO0JKHa MO3BOJIATb C AOCTAaTOYHOMN OnNpefesieHHOCThIO NpeAcKasbiBaTb pe3ybTaThl
byoywmnx HabnwoaeHun. Hanpumep, ApuctoTesnb BEpus B TEOPUO IMMNefoKa,
COrjlacHO KOTOPOW BCE B MUPE COCTOUT U3 YeTblpex CTUXNIN: 3eMJI1, BO3ayXa, OrHSA

1 BoAbl. 9TO BbIsIa AOBOJILHO NPOCTas Teopus, HO OHa He No3BOoAAa AelaTb Kakue-
nmMbo TouYHble nNpeackasaHusa. C opyron CTOPOHbI, TEOPUS TAroTeHNA HbI0TOHa
OCHOBaHa Ha eule bosiee NPOCTON MoLesiIN, B KOTOPOUW Tena NpuTArneBatoTca apyr
Opyry € cnaon, NnpornopunoHasbHOW BeIMYNHE, Ha3blBAeMOM Maccon, n obpaTHoO
nponopLunoHasbHOW KBagapaTy pacCcToAHUA Mexay Tenamu. N npu sTom Teopus
HbloTOHa Mo3BoJIieT C O4eHb BbICOKOM TOYHOCTbLIO NpefcKasbiBaTbh ABMXeHne ConHua,
JIyHbI 1 NaHeT.



JNiobas pusnyeckas Teopmsa No NpMpoae CBOEN - BDEMEHHAsA B TOM CMbICJ/IE, YTO 3TO
BCEro JINWb rmnoTesa, KOTOPY HEBO3MOXXHO A0Ka3aTb. CKObKO Bbl 3KCMNEPUMEHTOB
HN NOATBEPXKAAJ0 3Ty TEOPMIO, HUKOrAa HeNb35 ObITb YBEPEHHLIM, YTO C/eaYOLLNNA
pe3yfbTaT He byaeT en npoTneBopevnTb. C APYron CTOPOHbI, A1 ONPOBEP)KEHUS
Teopun [OCTaTOYHO eANHCTBEHHOro HabawaeHus, pesysbTaTbl KOTOPOro
npoTuBopeYaT ee npenckasaHuam. Kak otmetunn pmnocod Haykm Kapn lNMonnep,
Xopouwlaa Teopus - Ta, 4TO NO3BONSET AeslaTb MHOXKECTBO NpefcKa3aHnn, KoTopble

B NpMHUWNE MOryT ObiTb ONPOBEPIrHYThI UM, KaK 3TO Ha3biBaeT lMonnep,
hanbcngpurumpoBaHbl HabngeHnem. C KaXKblM HOBbIM dKCMEPUMEHTOM, pe3yJsibTaThbl
KOTOPOro COoraacyTcs C Nnpefcka3aHnaMmm Teopun, CTerneHb Hawero oBepus K Heu
rMoBbILLAETCH, a CaMa Teopusa ykpennaeTtcsa. OQHaKo nepBoe e npoTuBopeyallee
Teopuun HabngeHne ABNAeTCA OCHOBAHNEM OTBEPIrHYTb UM CYLLECTBEHHO U3MEHUTb
ee.

Bo BCAKOM cny4ae, Tak OOJIXKHO ObiTb B naeane, XoTs, KOHEeYHOo, BCerga MO>XHOo
MOCTaBUTb NOL COMHeHMe KBaanpunkaumno HabnogaTensa nan SKCMNnepnMmeHTaTopa.

Ha npakTuke HOBasa Teopus 4acTo npenctasnsgeT cobon pacwmpeHne npeabiayLien.
Hanpumep, o4eHb TOYHbIe HabntoaeHnA NnaHeTbl MepKypuii BbisBUNM Hebosblume
pacxoXaeHunsa mexay HabnogaemMmbiM OBVXKEHUEM U NMPeaCcKa3aHUSAMN HbIOTOHOBCKOWM
Teopun TAroTeHus. AsmKeHne njaaHeTbl, pacCYMTaHHOE COrIaCHO SNMHLLITENMHOBCKOW
obuien Teopmn OTHOCUTENIBHOCTU, C/Ierka OTAIM4aa0Chb OT TOro, YTO NpeackasbiBala
HbIOTOHOBCKasa Teopusd. Cornacme npenckasaHHOro Teopuen dNHLIWITENHA OBUKEHUS
MepKypusa ¢ HabnaeHNAMN U OTCYTCTBME TAaKOro COrsacmsa ¢ HblOTOHOBCKOW Teopuen
CTann ABYMS KJIIOYEBbIMU MOATBEPXKOEHUSMN HOBOW KOHLENUUN. TeM HE MeHee Mbl
00 CUX MOp MOJIb3yeMCS HbIOTOHOBCKOW Teopumen ana 60nblLNHCTBA NPaKTUYECKNX
3a4ay, MOTOMY 4TO B CUTyaUMNSAX, C KOTOPbIMK HaM 06bIHHO NPUXOANTCH
CTaJIKMBaTbCA, ee npefckasaHnsg oTINYaKTCA OT NpefckasaHmm obwen Teopun
OTHOCUTENIbHOCTU O4eHb He3Ha4YuTesibHO. (K TOMY XKe HbIOTOHOBCKas Teopus Kyna
npowe Teopmn ANHLWTENHA!)

KoHe4yHas uefnb Hayku COCTOUT B CO34aHUU e JUHON Teopun oS OnucaHnsa BCen
BceneHHon. Ho B peasnbHOCTU Nogxod 60NbLWINHCTBA Y4EeHbIX COCTOUT B pa3feeHnn
npobnembl Ha ABe 4YacTu. Bo-nepBbiX, €CTb 3aKOHbI, ypasasowme Tem, Kak
BceneHHasa MeHseTcs co BpemeHeM. (Ecnum Mbl 3HaeM cocTosiHue BceneHHoM

B onpeneneHHbIl MOMEHT BpeMeHU, TO Takmne omsnveckme 3aKoHbl Mo3BOJIAIOT HaM
onpenennTb, Kak oHa byneT BbirnageTb B N10b60N Apyron MOMeHT.) BTopon Bonpoc -
3TO Ha4YaJibHOe COCTOossHNEe BcesileHHON. HeKOTopble CHNTAIOT, YTO HayKa LOJIXKHa
3aHMMaTbCsa TONLKO nepBon nNpobsemon, a BONPOC 0 Ha4aslbHOM COCTOSHUM CKopee



OTHOCUTCSH K KOMNeTeHUnn MmeTapunsnkm nnm pennrun. OHu cynTatoT, 4To bor, byayun
BCEMOryLMM, MOl co3aaTb BceneHHyto ntobbiM xxenaembiMm obpasomM. MoxeT bbITb, 3TO
N Tak, HO Toraa bor Mor Takxe 3acTaBUTb BceneHHyo pa3BmBaTbCA COBEPLLUEHHO
Npon3BoJibHbIM 06pa3oM. OgHaKo noxoxxe, 41o bory 6110 yrogHo, 4Tobbl BceneHHas
pa3BMBasaCb B COOTBETCTBUUN C YHETKO ornpenesieHHbIMU 3aKoHaMu. I moaTomy
npencTaBaAsieTCAa BMNoJIHE pa3yMHbIM NMPeANnos0OXNTb, YTO HaYa/lbHOE COCTOSHME
BceneHHOM ToXe MOAYMHAIOCh YETKO onpenesieHHbIM 3aKoHaM.

Co3paTb Teopuio, ONUCbIBAOLLYIO Cpa3y BCO BceneHHyo, oKka3anocCb O4eHb TPYAHbIM
AenoM. BMecTo 3Toro y4yeHble pasgenuam npobaeMmy Ha MHOXKECTBO YacTen

N MOCTPOUJIN MHOXXECTBO YaCTHbIX Teopui. Kaaaa n3 HUX onucbiBaeT

N npenckasbiBaeT OrpaHUYeHHbIN Knacc HabnwogeHuin, npeHebperasa BAMAHUEM
Apyrmnx oakTopos nauv rnpencTassifg NX B BUAe NpocTbix Habopos 4yucen. BnosHe
BO3MO)XXHO, 4TO 3TOT NoAxo B KOpHe HeBepeH. Ecnn Bo BceneHHom Bce
yHOamMeHTaNbHbIM 06pa3oM B3aMMO3aBMUCMMO, TO NOJIYYUTb MOJSIHOE peLleHune,
nccnenys npobnemy pparmeHTapHO B OTpbIBE OT Lesioro, 66110 66l HEBO3MOXKHO. TeM
He MeHee [0 CMX Mop MMEHHO 3TOT noaxof obecneymsasn NMPorpecc Hayku.
Knaccmyecknm npmuMepoMm CHOBa MOXKET CNYXUTb Teopusa TAroTeHns HeloTOHa,
COrjlacHO KOTOPOW CUJ1a B3aMMHOI O MPUTSXXEHUS Tes 3aBUCUT TOJIbKO OT npucyLLen
Ka)KAOMY N3 HUX YNCJIOBON XapaKTEPUCTUKN - €ro MacChbl - U COBEPLUEHHO He 3aBUCUT
OT TOro, U3 4Yero COCTOAT 3TU Tena. Takmm obpasom, opbuTbl ConHUa U NNAHET MOXHO
paccYnTbIBaTb, HE BAABasACb B NoAP0OHOCTN 06 nx cocTaBe 1 BHYTPEHHEM
CTpoeHuun[4 - 3To He coBCEM TaK. BHyTpeHHNM CTpoeHMeM rpaBuUTUpYoLWLNX Ten
MO>XHO NpeHebpeyb, TOJIbKO ecin pacnpenesieHne rnaoTHOCTU B HUX chepunyecKkn
CUMMETPUYHO (TO eCTb 3aBUCUT TOJIbKO OT PAacCTOAHUA [0 LeHTpa Tena). B cnyvae
nnaHeT 1 ConHua BCce 06CTOMT, CTPOro roBops, MHa4ve - 3TN Tesla KaK MUHUMYM
Cc/lerka CrJltoCHyThbl Y noJsitocoB. Hanpumep, cntocHyToCcTh CosiHUA - 04Ha U3 NPUYNH
npeueccuun nepurenus Mepkypus. Y nnaHeT 3eMHOM rpynnbl 6bIBalOT 1 gpyrme
HeoO4HOPOAHOCTU pacrnpenesieHns NJAo0THOCTU. MiccnenoBaHns rpaBUTaLMOHHOMO Mo
3eMnn n ppyrnx HebecHbIX Tes CoCTaBNAT nNpeaMeT oTAesIbHOW 061acTn Hayku -
rpasumeTpun. - NMpum. nepes.].

Cenyac ong onnucaHus BceneHHOM NCNonb3yoT ABE OCHOBHbIE YAaCTHbIE Teopun -
06LLYI0 TEOPUID OTHOCUTESIBHOCTU N KBAHTOBYO MEXaHMKY. DTO ABa BEJINKUNX
WHTEeNNEeKTYyalIbHbIX OCTUXXEHUS NepBon NosioBMHbI XX Beka. Obuwas Teopus
OTHOCUTENBLHOCTN OMNUCLIBAET CUNTY TATOTEHUA N KPYNMHOMACWTabHY0 CTPYKTYpPY
BceneHHoOM, TO eCTb ee CTpoeHne Ha MacwTabaxX OT HECKOJIbKUX KUIOMETPOB A0
MUINIMOHA MUSIMOHOB MUJIJIMOHOB MUJIJIMOHOB (eAnHMLA C ABAaALATbHIO YeTbipbMS
HYJ19MWN) KNIOMETPOB - pa3Mepa Habnogaemon BceneHHon. KBaHTOBas MexaHuKa xe,
HanNpoOTMB, UMeEeT Aes10 C ABJEHUAMUN Ha Ype3Bbl4aNHO Masbix MaclwTabax, TakKMMmM Kak



MWJIJIMOHHASA 4aCTb MWIJIMOHHOW 0NN CaHTUMeTpa. Kak n3BecTHo, 3TN ABe Teopumn -
K Be/IM4anLliemMy CoXXasieHUIo - HeCOBMeCTUMbI Apyr C APYrOM, 1 MO3TOMY MO KpanHewn
Mepe o04Ha U3 HUX HE MOXKeT BbiTb NpaBuabHON. OO4HUM N3 raBHbIX HanMpaBAEHUI
nccnenoBaHnm B GU3NKe CerogHsa 1 rinaBHoOM TEMOW 3TOW KHUMM aBNseTCs pa3paboTka
HOBOW Teopuun, KotTopasa bl 0bbegnHmnna B cebe oba YaCcTHbIX CNyYvas, - KBAHTOBOW
Teopun rpaBuTaunn. Takom TEOPUM NOKa eLle HeT, U, BbiTb MOXKET, Mbl elle Oasiekn
OT ee CO034aHUNs, HO HaM y>Xe U3BECTHbl MHOrMe 13 CBONCTB, KOTOPbIMM OHa A0J1)KHA
obnapaTtb. U, Kak 6yaeT BMAHO B NOCAeOYyOLWMX rNaBax, HaM y>Ke N3BECTHO A0BOJIbHO
MHOI0 ee HensbeXxHbIX NpeackasaHun.

Tak 4To, ec/in NCXoauTb U3 TOro, 4To BceneHHasa yCcTpoeHa He NPOU3BOJIbHbLIM
obpa3oM, a NnogYnHaEeTCa onpenesieHHbIM 3aKoHaM, He0BX0ANUMO B KOHLE KOHLILOB
06beanHUTb YaCTHbIe Teopun B 04HY BCeobbeMIOLLYI0, KOTOpas CMOXEeT onncaTb
BCe BO BceneHHon. HoO NonCK TakowW MoJIHON eANHON Teopumn CBSA3aH

C )yHOaMeHTasibHbIM NapagokcoM. OnucaHHoe Bbile npencrtaBsieHne 0 Hay4HbIX
Teopuax npeanosiaraeT, YTO Mbl ABJISEMCS pPa3yMHbIMU CyLLECTBAMM, KOTOPbIE BOJIbHbI
HabnogatTb BceneHHyto Tak, Kak Ham 3abnaropaccyanTcsa, n genaTtb Jlorn4yeckue
BbIBOAbI U3 YBUAEHHOr0. B TakoM cny4ae y Hac eCTb OCHOBaHMA nosiaraTbh, 4TO PaHO
NN NO34HO Mbl CMOXXEM OCO3HaTb 3aKOHbI, KOTOPbIM NOAYMHAETCH Halwa BceneHHas.
Ho ecnn 6bl nonHas obbeanHeHHaa Teopus AENCTBUTENbHO CyLLEeCTBOBaNa, OHa,
04eBUAHO, Tak)Xe onpegensna 6bl n Hawwn gencTtemsa. N Torga oHa onpenensna 6ol
ncxop Hawero noncka! Tak novyemy e n3 Hee AOJIXKHO C/1leoBaTb, YTO Mbl Ha
OCHOBaHUM NOJIYYEHHbIX AaHHbIX NPUAeM K NpaBuJibHbIM BbiBOgaM? MoXXeT i1 3TO
O3Ha4aTb, YTO Mbl C PAaBHOW CTEMNEHbIO BEPOATHOCTU NMPUOEM K OLUMOOYHBLIM BbiBOAAM?
Nnn BoBCE HE CMOXKEM HUYEro 3akKII4YnUTb?

EONHCTBEHHbIN cnocob pelwnTb 3Ty NpobnemMy s BUXXY B AAPBUHOBCKOM MPUHLMMNE
ecTecTBeHHOro otbopa. Noes 3akao4aeTcsa B TOM, 4To ocobu B ntobon nonynaumnm
CaMOBOCMNPOM3BOAALLMNXCSA OPraHn3moB ByayT Henzbe)>xHO pa3nnvyaTbCsa NO
reHeTU4YeCKoMy MaTepunany 1 BOCMUTAHUIO. A 3TO 3HA4YUT, YTO HEKOTOPbIE 0Ccobun
OyayT Yalle, 4em apyrue, aenaTtb NpaBuibHble BbiIBOAbI 00 OKPY>KaloLEM NX MUpe
N OEeNCTBOBaTb COOTBETCTBYOLWMM 06pa3omM. C BbICOKOMN CTEMNEHbLIO BEPOATHOCTMU
WMEHHO OHU ByayT Bb>XKMBATb U BOCMPON3BOAUTBLCS, MO3TOMY UX MaHepa NoBeaeHuns
n obpas MbiCcsen cCTaHyT npeobnagamowmmn. KoHe4YyHo, B MPOLUJIOM UHTENNEKT

N Hay4Hble OOCTUXKEHUS He pa3 CTAHOBUJINCH MMaBHbIM (DAaKTOPOM BbIXXKMBaHUSA. He
COBCEM $ICHO, TaK JIn 3TO A0 CUX NOpP, BeAb Halln HegaBHNE OTKPbITUS BMOJIHE
CrocobHbI cTepeTb Hac € nnua 3emnan. Ho gaXke ecnm 3Toro He NPon3onaeT, eanHas
Teopusa MoXXeT 1N He fobaBnTb HaM LWAHCOB B 6Bopbbe 3a Bbi>KMBaHMe. OQHAKO ecnu
BceneHHas 3BONOLUMOHNPYET COrlaCHO HEKNM 3aKOHaM, TO CTOUT OXXUAaTb, 4TO
noJly4eHHble HaMN B X0e eCTeCTBEHHOro oTtbopa yMCTBEHHbIe CTOCOBHOCTM



nocnocobCTBYIOT Monckam Bceobbemnoen egquHoOmn Teopumn N He BbiIBEAYT HAC Ha
JIOXKHbIN NYThb.

MOCKOJIbKY y)XKe NMMEILWNXCA YaCTHbIX TEOPUN [OCTAaTOYHO A1 TOYHbIX NpencKa3aHnm
BO BCEX CUTYyaUUAX, KpOME CaMbIX IKCTPEMaJIbHbIX, MOUCK BCeobLuen Teopun
BceneHHon TpyaHO onpaBAaTh YNCTO NPaKTUYECKUMN coobparkeHnaMU. (3aMmeTnm
O0[HaKo, 4YTO aHaJIoOrMYyHbIe A0BOAbI MOXKHO OblJI0 MPUBECTU N B OTHOLLUEHUN Teopun
OTHOCUTENBLHOCTU, N KBAHTOBOW MexaHKKW, a Beab bnarogaps 3TUM TEOPUSAM Mbl
oBJslafeNn A0epHOW 3HepPrmen N CoOBepLUMIN PEBOJIIOLNI0 B MUKPO3JIEKTPOHUKE.) Tak
4YTO OT NOCTPOEHUSA NOJIHON eANHON Teopun 0coboro NPoKy A8 Hallero BbXXUBaHUSA
KakK BUAa MOXeET N He ObITb, Aa U Ha HaweM obpa3e XU3HN 3TO MOXKET HUKAK He
CKasaTbCA. HO BeAb y)Xe Ha 3ape umBuamsaunm Nioan He xenasan LO0BOJIbCTBOBATbHCA
KapTUHOW MMUpa, B KOTOPOM COBbITUS U ABIEHUA He CBA3aHbl MexXay cobon

N HeO6BACHNUMBI. OHU CTPEMUNCH K MOHMMAHMIO NIe)Xallero B OCHOBE MUPO34aHNSA
nopsaka. I cerogHsa HaMm xo4eTcs NOHATb, NOYEeMY Mbl 34eCb N OTKYAa Mbl POOOM.
NCKOHHOEe cTpemNieHne YenioBeyecTBa K 3HAHMAM - LOCTAaTO4YHOE OCHOBaHUe aas
NPOOO/HKEHNA MONCKOB, U Halla Lefb - MoJIHOe onncaHne BceneHHoM, B KOTOPOW Mbl
XXnNBeM, He 6osibLle U He MeHbLUe.

[(naBa BTOpad. [NpoCTpaHCTBO 1 BpeMA

CoBpeMeHHble npencTaB/IeHns 0 OBMXXEHUN Teslt BOCX0O4AT K y4eHusam anunes

n HetoToHa. 1o Toro noan sepunn Apuctortesnto. OH NOCTyNMpPoBasl, 4YTO
eCTeCTBEHHOE COCTOsIHME TeNla - COCTOSIHUE MOKOS U 4YTO TeJsI0 ABUXKETCSH, TOJIbKO
€C/n ero NpuHy>XgaeT K TOMy cuia uam nmnynsc. U3 a3Toro cneposaso, 4to bonee
TAXKesioe TeNo A0/HKHO NafgaTh ObICTpee, 4eM Nlerkoe, NoCKOJIbKY OHO UCMbITbIBaeT
bosiee cMIbHOE NPUTSXKEHME, KOTOPOE BJIEYET €ro K 3emse.

Kpome Toro, B apucToTeNIeBCKON TpaauLmm CHMTaNoCh, YTO BCE yrpaBasoLwme
BceneHHOM 3aKOHblI MOXXHO BbIBECTU YNCTO YMO3PUTESIbHBIM NyTeM, He obpaluasch
K HabnwaeHmnaMm. Tak, B HaCTHOCTU, HUKTO 0 Nannnesa He c4en HY>XHbIM NPOBEPUTD,
DeNCcTBUTENIbHO 1N Tesla pa3Horo Beca najatT C pa3HOM CKOPOCTbIO. CHUTAIKOT, 4TO
Fanunen gokasan NOXXHOCTb cUCTeMbl ApucTtoTens, bpocasa pasHoobpasHble
npenomeTbl C Nagatowen NnsaHckon bawHu B UTanmn. B encTBUTENBLHOCTU XXe BCe
OblN0, CKOpee BCero, He Tak... Ho MNanunen nponenan Apyron, 3KBUBANEHTHbLIN
SKCMEePUMEHT: OH NyCKa LWapbl pa3HOro Beca No pOBHOM HAKJIOHHON NOBEPXHOCTN.



ITa cMTyaumnsa aHanorm4yHa Ton, Korga Taxkesible Tesla nagalT BepTUKaIbHO, HO
OBV>XEHNE MO HAKJIOHHOM NOBEPXHOCTW Npollie HabnaaTb N3-3a MEHbLLNX
ckopocTen. U3amepeHuns MNanmnesa nokasananm, 4To CKOPOCTb stoboro Tena
yBe/IN4MBaeTCsA C NMOCTOSAHHbIM TEMMNOM He3aBUCMMO OT Beca. Hanpumep, ecnu Bbl
OTNYCTUTE MAY Ha HAKJIOHHOW NJIOCKOCTU C YKJIOHOM B OOWH METpP Ha KakAble AeCATb
METpPOB, TO Yepe3 0A4HY CeKyHAYy MAY ByaeT ABMraTbCs BHU3 MO CKJIOHY CO CKOPOCTbIO
OKOJ10 O4HOIr0 MeTpa B CeKYyHAY, Yepes3 ABe CeKYHAbl - CO CKOPOCTbIO ABa MeTpa

B CEKYyHAOY U T. 4., BHE 3aBUCMMOCTM OT Beca MA4a. KoOHe4YHO, CBUHLLOBbLIN rpy3 nagaeT
ObiCTpee, 4eM nepo, HO SINLb MOTOMY, YTO COMPOTUBIEHME BO34yXa TOPMO3UT nepo.
Ecnn Bbl cbpocnTe ABa Tesna, KOTopblie HEe UCMbITbIBAOT 601bLLIOI0 CONMPOTUBIEHMNS
BO34yXa, Hanpumep ABa pa3HbIX CBUHLOBbLIX Fpy3a, TO OHM ByayT NnagaThb

C OAMHAKOBOW CKOPOCTbtO. Ha JlyHe, rae Bo3ayx He MelwaeT npegmMmeTam
nepemMellatbCd, acTpoHaBT [O3Bua P. CKOTT BbINOJIHW SKCNEPUMEHT C NepoMm

N CBUHLLOBbIM FPy30M U OOHaApPY»XWJ, 4TO OHN OOCTUrIN NOBEPXHOCTN OAHOBPEMEHHO.

HblOTOH nCcnonb3oBan nusMmepeHus Nannnes B Ka4eCTsBe OCHOBbI 4151 CBOMX 3aKOHOB
OBVMXeHus. B onbiTax MNanunes, Korga Teno CKaTbliBaJloCb BHU3 MO HAKJIOHHOMN
NJOCKOCTN, Ha Hero Bcerga Bo3fencTBoBasla o4Ha N Ta e cuna (ero sec),
pe3ynbTaToM Yero 6b1s10 MOCTOSAHHOE yCKopeHue Tena. OTcioga cnefoBasno, y4To

B peasibHOCTU BO34ENCTBME CUbl Ha Teo BCcerga npuBoANT K NU3MEHEHUI0 CKOPOCTU
ero ABWKeHUS, a He TOJIbKO K ero nepeMeLleHnto, Kak CHMTanoCb paHee. OTO Takxe
03Hayal0, 4TO BCAKUW pa3, Korga Ha TeJslo He BO34AENCTBYET Kakasa-mbo cuna, oHO
npoaoJiKaeT ABUraTbCA NO NMPAMON C NOCTOSSHHOW CKOPOCTbI0. dTa naes boina
BMepBble ACHO cpopMyimpoBaHa B 1687 roay B «MaTeMaTn4eckmnx Havdyanax»
HbtoToHa. OHa CcTafNla u3BeCcTHa Kak nepsBblv 3aKOH HbloTOHa. To, 4TO NponcxoanT

C TeJIoM, KOorfa Ha Hero gencTByeT cuia, onpenenseTcsd BTOPbIM 3aKOHOM HblOTOHa:
Teno yckopseTcs (To eCTb ero CKOpoCTb M3MEHSAETCS) CO CKOPOCTLIO,
NponopLunoHasbHOW NpUNoXXeHHon cune. (Hanpumep, B ABa pa3a 6onblwan cuna
NPUBOOUT K aHAJIOrMYHOMY POCTY YCKOpPeHUS.) YCKopeHne TeM MeHbLue, 4Yem bonblie
Macca (nm Konm4ecTso matepuun) Tena. (OQHO 1 TO Xe ycunue, gencTeytouiee Ha
Teno, Macca KOToporo B ABa pa3a 6osblue, Npon3BeneT B ABa pa3a MeHblUee
yckopeHue.) MNMpuBbIYHbIA MpUMep - 3TO aBTOMOBMIb: YeM MoLLHee ABuUraTesb, TeM
BbosiblLe yCKOpeHUe, HO YeM TsxKesiee aBTOMObWIb, TEM MeHbLUIEe YCKOpeHMe npu ToM
Xe auratene. HetoTOH A0NOAHUA CPOPMYNNPOBAHHbBIE UM 3aKOHbI OBNXXEHUS
OTKPbITbIM UM XK€ 3aKOHOM BCEMUPHOIro TArOTEeHUS, KOTOPbIW raacuT, 4To noboe Teno
npuTarneaeTcsa K nobomy gpyromy Teny € CUA0OM, NPONOPUNOHaNbLHON Macce
Ka)xgoro n3 Ten. Takmm obpasom, cnia B3aMMHOI0O NPUTSXKEHNA OBYX Ten yABOUTCS,
ec/n yABOUTb Maccy O4HOro n3 ten (Hanpumep Tena A). 3TO BNOJIHE 0XXKNAAEMO,
MOTOMY 4TO Te€N0 A MOXXHO NMpeACcTaBUTb COCTOSALLMM U3 ABYX T€N NCXOLHOW MacChl.
Ka)kgoe 13 aTux Ten JO/HKHO NPUTArmBaTh Tesio B ¢ nepBoHa4anbHOW CUion, u,



Takum obpasom, obwaa cnna nputsxeHns Ten A n B byneTt B ABa pa3a 6onbe
nepsBoHa4vasbHOM cunbl. I ecnn macca ogHOro 13 Ten B iBa, a Macca BTOPOro tena -

B Tpu pa3a 6osblue COOTBETCTBYOWEN NepBOHa4YasibHON MacChbl, TO CKUJ1a B3aMMHOIO
NPUTSXXEHNA OKaXXeTCA B WeCTb pa3 bonblue nepBoHaYasbHOW. Tenepb NOHATHO,
noYyemy BCe TeJsia MafaloT C OANHAKOBOW CKOPOCTLIO: Tesl0, Becsllee B ABa pa3a
bonblUe, UCNbITbIBAET B ABa pa3a 6onbluyio cuay TaroteHns. Ho ero Mmacca B ABa pasa
bosblle, U cnegoBaTesIbHO, COrTaCHO BTOPOMY 3aKOHY HbloTOHa, 3Tn ABa addekTa
NOJIHOCTbIO KOMMNEHCUPYIOT APYr Apyra, U nNo3ToMy ycKopeHue byneT oANHAKOBbLIM BO
BCEX CJly4asnx.

3aKOH TAroTeHNa HbloTOHa Tak>Xe rnacuT, 4To, YeM gasiblie Apyr oT opyra Te€Ja, TeéM
MeHblLle CJ1la X B3aNMHOI0 NMPUTAXEeHUA. CornacHo 3TOMY 3aKOHY CWJ1la TAroTeHuns
3Be30bl COCTaBJIAE€T B TOHYHOCTU OOHY HeTBepTb CJibl TATOTEHNA TaKon Xe 3Be3/[bl Ha
pacCTodAHNN BOBOE MEHbLLUE. ITOT 3aKOH 0O4€Hb TOYHO npenckKkasblBaeT Op6VITbI 3emnu,
JlyHbI 1 nnaHeT. Ecnn Obl cnna NMPUTAXEeHNA 3Be34bl YMeHbLLUaJ1aCb C PaCCTOAHNEM
MeaseHHee nin 6bICTpee, TO Op6I/ITbI nnaHeT He Obin B6bl anANNTNYECKUMN. T1NaHeThI
Obl ABUrannCb No cnmpann, I'IpVI6J'II/I)KaFICb K COJ'IHLI,y NN yoanadacb OT HEro.

CyliecTBeHHOE oTAn4Yne ngen ApmctoTensa ¢ 04HOW CTOPOHbLI U Nannnesa n HetoToHa -
C OpYyron COCTOUT B TOM, 4TO ApUCTOTE b CHUTas NPeanoYTUTENIbHbIM COCTOSIHUE
nokos. IMeHHO B HEM A0JIKHO HaxoaunTbcsa noboe Teno, He BO3MyLLLAEMOE KaKOW-
nnmbo cmnonm nnm nMnynbCcom. B 4acTHOCTK, ApUCTOTE b CYMTAN, 4TO 3eMIA HaXOANTCS
B COCTOSAHMM NOKOSA. HO 13 3aKOHOB HblOTOHa cnepyeT, 4TO e 4UHOro CTaHJapTa NMokKos
He cywecTByeT. MOXXHO C OAMHAKOBbLIM OCHOBaHMWEM CKa3aTb, YTO Tesio A HaXoOuUTCHA
B COCTOSIHMM MOKOS, @ Teno B ABMXeTCA C MOCTOAHHOW CKOPOCTbIO OTHOCUTENIbHO
Tena A, UM XXe 410 Tesio B HaxoanTcAa B COCTOAHUM MOKOSA, a ABUKeTCd Teno A.
Hanpumep, ecnn Ha BpeMs npeHebpeyb BpaweHnemM 3eMin N ee OBUXKEHNEM MO
opbuTte Bokpyr CosiHUa, TO MOXKHO CYMTATb, YTO 3eMJIS HaXO0OUTCSA B COCTOAHUN
MOKOS, a noes3[ Ha ee NOBepPXHOCTU ABMKETCH Ha CeBep CO CKOPOCTbIO CTO MATbAECAT
KMJIOMETPOB B 4aC. HO MOXXHO Tak)Xe cYMTaTb noes HaxoasaWwmMMCcsa B COCTOAHUN
MoKOS, a 3eMJIt0 ABMXXYLLENCSA Ha 1Or CO CKOPOCTbIO CTO NATbAECAT KNJIOMETPOB B Yac.
Mpn NnpoBeaeHUN ONbITOB C ABMXXYLLNMNCA TeslaMn B Noe3ne BCe 3aKoHbl HblOTOHa
TO>X€e BbIMOJHATCA. ECnn CbirpaTb B HACTOJIbHbIM TEHHUC B Noe3e, TO OKa)KeTcCH,
4YTO MAYUK BefeT cebs TOYHO TaK XXe, KaK Npu urpe B NUHI-rNoHr Ha cTose, CTosAweM
Ha 3emJie pAaoM C NyTaAMU. [103TOMY HeJsib3s C MNOJIHON YBEPEHHOCTbIO YTBEPXKAAThb,
4YTO OBWXKETCSA: 3eMia Uan noesn.

OTcyTCTBVIe abconoTHOro CTaHOapTa NoKosa O03Ha4dasJsio, HTO HEBO3MOX>XHO ornpenesinTb,
CnyHmiancob nnm npomsoweauine B pasHoe spemMs OBa cobbITNS B OAHOM N TOM XXe MecTe



B MPOCTpPaHCTBe. HanpuMep, NpeanosioXXnM, 4TO Haw LWapuK Aas8 NUHM-NoHra

B Nnoesfe OTCKakuBaeT BBepX U NajaeT BHU3, yOapsasCb O CTO ABa>KAbl B O4HOM

N TOM XKe MecCTe C MHTepBaJIoOM B 0HY CeKyHAY. HabnogaTtento, KOTOpbIn HAXO4UTCSA
y XKenesHOoLOPOXHOW Kosien, byaeT Ka3aTbCs, 4HTO pacCToAHUE MexXay OBYyMS
OTCKOKaMu cocTaBnaeT okosio 40 MeTpoB, MOTOMY Y4TO MUMEHHO 3TO pacCTosAHUe rnoesn,
nponaeT 3a o3Ha4YeHHoe BpeMs. CrnefoBaTesibHO, OTCYTCTBME abCONOTHOW CUCTEMBI
oTCYeTa O3HavaeT - BOMNpeku npeacrtasaeHnsaM ApUCcToTesniss - HEBO3MOXXHOCTb
COOTHeCTn cobbiTne ¢ abCoONOTHBLIM MOJSIOXKEHNEM B MPOCTPAHCTBE.
MpocTpaHCTBEHHbIE KOOPAMHATbLI COBLITUA N pacCTOsIHUE MeXxay HUMK byayT
pa3HbIMUK 415 YesioBeKa, eayllero B noesae, n Habnwgartens, cToAwero psagom

C XKesIe3HOOOPOXKHLIMU NYTAMU, U MPU 3TOM HET HUKAKNX OCHOBAHWU NpeanoYyecTb
HabnogeHns ogHoro HabnaaeHUaSM gpyroro.

HbloTOHa o4eHb 6ecnokonno oTcyTCcTBME abCOMOTHOrO NONIOXKEHNSA NN, KaK OH
dhopmynmnposan, abCoNOTHOro NPOCTPAHCTBA, MOCKOJIbKY 3TO NMPOTUBOPEYNSIO €ro
npee o6 abcontoTHOM bore. Y4yeHbIn 0TKa3biBaICA NPU3HaBaTb OTCYTCTBUE
abCoNTHOro NPOCTPaHCTBA, HECMOTPSA Ha TO, 4TO OHO BbITEKANO U3
ChopMyIMPOBaHHbLIX MM 3aKOHOB. MHOIrMe 0XXeCTO4YeHHO KPUTUKOBaJIM ero 3a
nppaunoHanbHYy0 BEPY, U, MOXKaJlyn, CaMbiM CYpPOBbIM €ro KpUTUKOM Obl1 enncKon
Bepknn - punocod, cHMTaBLWNIMA BCE MaTepuaibHble 00bEKTHI, @ TaKXe NPOCTPaHCTBO
N BpeMs BCero nnwb nanosmen. Korga sHameHUToMy AOKTopY [>KOHCOHY paccKa3aniu
0 B3rnapax bepknu, oH 3akpunyan: «4 oTeeprato 3To!» - u yaapwun Horon 6onbLion
KaMeHb.

ApucTtoTenb U HeloTOH BepUN B CyLLecTBOBaHMe abCoNoTHONO BpeMeHN. TO eCTb OHMU
CYUTaNN, YTO MOXKHO OHO3HAYHO N3MEPUTb NPOMEXKYTOK BPEMEHN MEXAY OBYMS
cobbITnsamMn. To eCTb 3TO 3Ha4YeHne byaeT 6e3ycnoBHbIM N He ByaeT 3aBUCETb OT TOroO,
KTO ero nsmepseT. KoHe4yHo, npu yCcsioBuUn, 4To Habnwogatenb NCnosb3yeT XxopoLwine
yacbl. B ux npepcrtasneHnm spemMs 6b110 MOTHOCTbLIO OTAENEHO OT NPOCTPAHCTBA

N HEe3aBUCMMO OT Hero. bonbLWKMHCTBO N0AeN CYMTAOT 3TO caMo cobown
pa3yMelwmnmMcs, XoTsa HaM NPULLNIOCE NepecMoTpeThb B3rna4bl Ha MPOCTPaHCTBO

n BpemMs. MNpuBbI4YHbIE NpeacTaBNeHNSA O HUX NMPeKpacHo paboTaloT, ecnuv pedb naeT

0 CPaBHUTENIbHO MeannTeNbHbIX 06bekTax, Hanpumep a6s10kax n NnaHeTax. B 1o xe
BPEMS OHM OKa3bIBAlOTCSH COBEPLUEHHO HEMPUMEHUMbIMU K 0ObEKTAM, KOTOpble
OBUXKYTCS CO CKOPOCTbIO, B2IM3KON K CKOPOCTU CBETa NN PaBHON e.

HaTcknin actpoHoMm One KpucteHceH Pémep B 1676 roay BnepsBble YCTAHOBUJ, YTO
CBET PacrnpoCTPaHAETCHA C KOHEYHOW, XOTHA 1 04eHb B0/bLLION CKOPOCTbLIO. OH
0BOHapy>Xun, 4To CNYTHUKKN KONnTepa ncyesatroT U3 NMoJisa 3peHNs 3a UCKOM MJ1aHeThbI



yepes pa3Hble NHTEepPBaJibl BPEMEHU, @ HE NOEHTUYHbIE, KaK 3TOro csaefoBsaso
oXXunpaTb, ecnm 6bl OHM ABUrannCb paBHOMePHO. PaccTosiHne mexay Konntepom

1N 3eMnen MeHAeTCAa No Mepe ABMXKeHUs 3TUX niaaHeT Bokpyr ConHua. Pemep
obHapy>Xun, 4To 3aTMeHNsa cCNyTHUKOB KOnNnTepom HabawgaloTCa TEM NO3XKe, YeM
banbwe KONnTep HaxoanTca oT 3eMJn, U caesan BbiBOL, YTO NPUYMHA B TOM, 4TO
CBETY OT CNYTHMKOB NPUXOANTCA NpeoaosieBaTb bosibLliee paccTosHME, 4TOObI
0OCTU4Yb Hac. MNpasaa, pacCHUTaHHbIE UM N3MEHEHNS PACCTOSAHNS OT 3eMaun 4o
FOnntepa 6b1IM HE O4€Hb TOYHbIMK, @ MOTOMY OH OLLEHW/1 CKOPOCTb CBEeTa NPUMEPHO
B 220 000 KnnomMeTpoB B CEKYHAOY - MPOTUB coBpemeHHoro 3Ha4veHmnsa s 300 000
KWJIOMeTPOB B CeKyHAY. I TeM He MeHee pe3ynbTaT PeMepa, KOTOPOMY yaasnioCb He
TOJIbKO A0Ka3aTb KOHEYHOCTb CKOPOCTU CBETA, HO U U3MepuTb ee, bbin
3aMeYaTesibHbIM OOCTUXKEHNEM, 0COBEHHO y4YuUTbIBas, 4TO OHO SBUIOCL 3a 11 neTt ago
BbIX04a B cBeT «MaTeMaTn4eCcKnx Ha4yan» HblOTOHa.

NMonHOUEHHasa Teopumsa pacnpocTpaHeHns ceeTa bblsla co3gaHa ToNbKo B 1865 roay,
Korga bputaHckun pusmnk Ixxenmmc Knepk Makceenn cmor 06beanHUTb YaCTHblIe
TEopUUN NIEKTPUYECKUX N MAarHUTHbIX CUA. N3 ypaBHeHUn MakcBenna cnegosana
BO3MOXXHOCTb CYLL,ECTBOBaHMA BOJIHOOOPA3HbIX BO3SMYLLLEHNI SNIEKTPOMArHUTHOIO
Moss, a TakXe TOo, 4TO 3TU BO3MYLLEHUSA LOJIKHbI PACNpPOCTPaHATbLCA C NOCTOSAHHOMN
CKOPOCTbIO N0A0OHO BO/IHAM Ha MOBEPXHOCTU Npyaa. BonHbl ¢ annHon (To ecTb
pacCToAHMEM MeXXay ABYMS nocsenoBaTenbHbIMU rpebHamun) 6onee ogHOro meTpa
cenyac HasblBalOT pagnososHamMmu. CeroaHs Mbl 3HaeM, 4To 6o1ee KOPOTKME BOJIHbI
Ha3biBatoT CBY-BosIHAMM (HECKOJIbKO CAaHTUMETPOB) UM MHPPaAKPACHBLIM N3JTy4YEHNEM
(ecnn gnuHa BOJIHbI cocTaBnseT 6osiee OAHON AECATUTBICAYHOW CaHTUMeTpa). OanHa
BOJIH BUOMUMOIr0 CBETa COCTaBAAET OT COPOKaA A0 BOCbMUOECATN MUSIJTMOHHBIX
CaHTuMeTpa. I3nyd4eHune C ewe MeHbLWNMIN AJIMHAMWU BOJIH N3BECTHO Kak
ynbTpadnoneToBoe, peHTreHOBCKOE N raMMa-nsnyyeHume.

N3 Teopun MakcBenna cnenoBasno, YTo PaAMoBOJIHbI U BOJIHbI BUAMMOrO CBETA
JOJKHbI PAcrpoCTPAHATLCS C onpeaeneHHONn (UKCUPOBAHHOW CKOPOCThLI0. Ho Teopus
HblOTOHa paccTanack C npeacTasneHnemMm o6 abcontoTHOM NoKoe, 1 MO3TOMY, ec/n
CBET PacnpoCTPaHSAETCH C PUKCUMPOBAHHON CKOPOCTbIO, HAZ0 YKa3aTb, OTHOCUTESNIbHO
4yero c/fiegyeT N3MepsiTb 3TY CKOPOCTb. [103TOMY BbIABMHYM NPEeAnofoXKeHne

0 CyLLEeCTBOBaHUN HEKOEN CybCTaHUMK, Ha3BaHHOW 3pMPOM, KOTOpPasi MPOHU3bIBAET
BCE BOKPYI M [a)e BaKyyM «MyCTOro» nNpocTpaHcTBa. CYMTaNoCh, 4TO BOJIHbI CBETA
PaCNpPoOCTPaHATCA B 3dupe noaobHO TOMY, KaK 3BYKOBbIE BOJIHbI PACMpPOCTPaHATCSA
B BO3/yXe, U C/lefl0BaTesIbHO, CKOPOCTb BOJIH CBETA HaZlo U3MEePATb OTHOCUTENBLHO
apupa. Mpn 3TOM, C TOYKUN 3peHns pa3Hbix HabogaTenen, ABUXKYLLNXCS
OTHOCUTENLHO 3pMpa, BOCAPMHUMAEMbBIA UMW CBET PACNPOCTPAHAETCS C Pa3HOM
CKOPOCTbIO, HO CKOPOCTb PAacnpoCTPaHEHNS CBETa OTHOCUTESNIbHO 3Mpa BCeraa



MoCTOAHHa. B 4acTHOCTK, No Mepe aBmxeHnsa 3emsn BoKpyr CosiHUa vYepes sdhump
CKOPOCTb CBeTa, M3MepeHHas B HarnpaB/ieHUN OBUXKEHNS 3eMIn CKBO3b 3¢hup (To eCcTb
Korga Mbl ABVMXXEMCS B HanpaBileHNM NCTOYHUKA CBETa), A0/KHA ObITb Bbille, YEM
CKOPOCTb CBeTa B HanpasJieHUU, NepneHaAnKyIapHOM ABMXXEHUIO (TO eCTb Korga Mol
He OBMXXEeMCS K NCTOYHUKY).

B 1887 rogy AnbbepT MankenbLCoOH, BNOCNEACTBMM NEPBbIA aMepUKaHCKUN naypeaT
Hob6enesckon npemmun no msnke COBMECTHO C 4BapaAoM Mopan BbIMONHNAN

B KencoBCKOM WKoJe NpuKNagHbiX HaykK (HbiHe YHuBepcTuteT Kenc BectepH Pe3eps)
B KnneneHae o4eHb TOHKUW 3KCNepuMeHT. OHM CpaBHUIM CKOPOCTb CBeTa

B HaMpaBJ/ieHUN ABMXXEHUA 3eMIN U B NEPNEHANKYNSPHOM HanpasaeHum. K nx
BEJINKOMY YANBJIEHNIO, CKOPOCTU B 060MX HanpaBsieHUAX B TOYHOCTM coBnanu!

C 1887-ro no 1905 ropg 61710 NpeanpuHATO HECKOJIbKO MOMbITOK 06 bACHUTL
pe3yfnbTaT 3KCcnepumMmeHTa MankenbcoHa 1 Mopan. Hanbonee n3secTtHom N3 HMUX Bbina
MonbITKa roJIJIaHACKOro hnsnka XeHgpuka JlopeHua, KOTOpbIA MpeanosioxXns, 4To
NMpu OBMXXEHNN CKBO3b 3hUP 0OBbEKTHI COKpaALLATCHA B HAaNpaBieHUN ABUXKEHUS,

a X0 4acos 3aMepnseTcsd. Ho B cBoen 3HaMeHUTOn cTaTbe, onyb/inkoBaHHOM

B 1905 rony, HUKOMY TOorga He U3BECTHbIN KNepK WBENLAPCKOro naTeHTHOro 6opo
AnbbepT INHWTENH 3aMeTu, 4To HeobxoanMoCTb B CaMoln naee admpa oTnagaeT,
€C/IN 0TKa3aTbCs OT npencTtaBaeHmnsa 06 abconoTHOM BpeMeHU. Bbigatowmmncs
hbpaHUy3CKMN MmaTeMaTuUK AHpU lNyaHKape BbiCKa3aJs NMOXOXYI0 naew CcrycTs
HECKOJIbKO Hefesb Nocsie ANHWTeNnHa. AprymeHTbl DUHLWTENHA OKa3anucb bonee
Ppur3nYHbIMKU, YeM coobparkeHuns lNMyaHKape, KOTOPbIN paccMaTpuBan npobnemy

C YNCTO MaTeMaTUYECKOW TOYKM 3peHuns. CnaBa 3a OTKPbITUE HOBON Teopum
AOCTanacb DMHLWITENHY, HO He 3abbIT U Ba)XKHbIN BKaa NyaHKape B ee co3aaHume.

dyHOaMeHTaIbHbIM NOCTY/1IaTOM 3MHLITENHOBCKON TEOPUN OTHOCUTENTbHOCTU BbIN10
YyTBEPXKAEHME, YTO 3aKOHbI HAYKN O0/IXKHbI ObITb 0AMHaKOBbIMK ANnsa noboro ceoboaHo
ABMXyLlerocs HabntogaTena He3aBMCMMO OT ero CKOpoCcTU. ITo BbI1I0 CrpaBeasiBo

N 0NA 3aKOHOB ABUXXEHUS HbI0TOHA, HO DHLLITENH pacnpoCcTpaHua 3Ty Uaet Ha
Teoputo MakcBensia U CKOPOCTb CBeTa: BCce HabntoaaTenn AoKHbl U3MepATb OA4HO

N TO XKe 3Ha4YeHne CKOpPOCTU CBETA HE3aBUCKUMO OT TOro, Kak BbICTPO OHWN OBUXKYTCS.
dTa NpocTas naes nMena pag 3aMedaTeNbHbiX cnenacTeuin. Noxxanyn, Hanbonee
N3BECTHbIMU N3 HMX OKa3aJINCb a) SKBMBAJIEHTHOCTb MAcCChl U SHEPrun, 3aKJO4YeHHas
B 3HAMEHUTOM ypaBHeHUn E = mc



(roe E - 3To aHeprusa, m - Macca, a C - CKOpoCTb CBeTa), 1 6) 3aKOH, CoraacHo
KOTOPOMY HUYTO HE MOXET ABUraTbCsa BbiICTpee cBeTa. DKBMBAJIEHTHOCTb MacCChl

N SHEPrnM O3HAYaeT, 4TO CBA3aHHasA C ABMXKeHMEM 06beKTa IHeprmnsa ypeaniynBaeTt
ero maccy. ipyrumm cnosamm, 4em bbicTpee ABMXeTCH 00beKT, TeM TpyaoHee faeTcs
hanbHenwee yBesinyeHne ero CKopocTun. B peasnbHOCTM 3TOT 3hheKkT cyLecTBeH
TOJIbKO AJ19 00 BbEKTOB, ABUXYLLNXCS CO CKOPOCTbIO, BIM3KON K CKOPOCTU CBETa.
Hanpumep, Macca o6bekTa, ABMXKYLLErocs Co cKkopocTbto B 10 % ckopocCcTun cBeTa,
6onbwe obbi4HOM BCero nuwb Ha 0,5 %, B To BpeMs Kak npu ckopocTu B 90 %
CKOpPOCTU CBeTa Macca obbekTa oka3biBaeTcs bonee 4yem B ABa pa3a bosbLle ero
HOpPMaJibHOM Macchl. 10 Mepe NpUbNNXXeHns CKOpoCTn 0bbeKkTa K CKOPOCTU CBETa
Macca obbekTa Bo3pacTaeT BCe bbICTpee, 1 N03TOMY A1 AOMOJIHUTESIbHOIO
yckopeHunsa TpebyeTtcs Bce 6onblue saHeprumn. CorsacHoO Teopum OTHOCUTENbBHOCTH
06BbEKT HMKOrga He CMOXKET AO0CTUYb CKOPOCTU CBETA, MOTOMY 4TO C NpubnanxxeHnem
K HEen ero macca bynet cTpeMnTbCs K 6€CKOHEYHOCTHN, N clefoBaTelbHO, COrflacHO
MPUHLNMNY 3KBUBANEHTHOCTM MaCChl M SHEPIrX ANA pa3roHa 4O CKOPOCTU CBeTa
notpebyeTca beckoHe4yHasa s3Heprud. MMeHHO No 3Ton npuymnHe nobon psaoBon
06BbeKkT obpeyeH Be4YHO ABUraTbCA MeaJsieHHee, YeM CBeT. TONIbKO CBET Uan gpyrue
BOJIHbI, HE nMetoLme cobCTBEHHOM MacChbl, MOryT OBUraTbCSA CTOJIb CTPEMUTESIbHO.

He meHee 3amMevaTesieH BKJag TeOpUM OTHOCUTESIbHOCTU B XapaKTep Hallnx
npeacTaB/eHNN O NPOCTPaHCTBE N BPEMEHN: OHa NMPon3Besia HaCTOSALLYIO PEBOIIOLUIO.
Mo HelOTOHY, ecnu nocnaTh MMNYJbC CBETA U3 OAHON0 MecTa B Apyroe, To BpeMs, 3a
KOTOpOEe 3TOT MMMNYJIbC LOCTUIHET uenn, byaet ogHUM 1 TEM XKe C TOYKUN 3peHuns
pa3HbiXx HabnaaTenen, NOTOMy 4TO OHO abCoIOTHO, @ BOT NPONAEHHOE CBETOM
pPacCTosiHME, COrflacHO N3MepeHUsaM pasHbix Habnogatenen, byneT pasnmyaTbCs
(NOTOMY 4TO MPOCTPAHCTBO He aBNseTCA abCcoNtoTHLIM). [TOCKONIbKY CKOPOCTbL CBETa
paBHa NPONAEHHOMY CBETOM PacCTOAHUIO, Ae/IeHHOMY Ha 3aTpadYyeHHoe BpeMms, TO
3Ha4YeHUs CKOPOCTU CBETAa, U3MepPEHHbIe pa3HbIMK HabnwogaTenamu, byayt
pa3nn4yaTtbcA. C 4pyron CTOPOHbI, B TEOPUN OTHOCUTESIbHOCTU BCe HabnogaTenu
[OJIKHbI MONYYUTb 0OMHAKOBOE 3HA4YeHMe CKOPOCTU ceeTa. MNpu 3ToM NnpongeHHoe
CBETOM paccTosaHue byaeT pa3HbiM A5 pa3HbiX HabnwgaTenen, n cnegoBaTesbHO,
n3MepeHns pasHblx HabnwogaTenen JOKHbI AaTbh Pa3Hble 3HAYEHUSA 3aTPAYeHHOro
CBETOM BpeMeHW. 3aTpayYyeHHoe CBETOM BpeMs paBHO NPONAEHHOMY CBETOM
PacCTOSAHUIO (KOTOPOE OKa3blBaeTCA pa3HbIM A4 pa3HbiX Habnogatenen), neneHHoMy
Ha CKOpPOCTb CBeTa (KoTopas oAMHaKoBa A5 Bcex Habnogatenen). ApyrumMmu
Cl0BaMu, TEOPMSA OTHOCUTENBLHOCTM NONI0XKKNA KOoHeL, naee abcontoTHOro BpemeHun!
OHa nocTynupoBaa, 4HTO Mepa BpeMeHU Yy Kaxaoro Habnwgatens, 3agaBsaemMas ero
YacaMu, CBOS, U JaXKe eCnn pa3Hble HabagaTesnm NCnosib3yoT COBEPLUEHHO
OOMNHAKOBbIE YacCbl, OHN HeobsA3aTeIbHO NoJslyYaT OONHAKOBbIE 3HAYEHUS ANA
n3MepsaemMoro MHTepsaJsia BpeMeHu.



Ka)xabln HabnwogaTenb MOXKET UCNO/b30BaTh pagap Asa onpeneneHns mecta

N BPEMEHW TOr0 UM NHOro cobbiTudA. ns 3Toro HabnwgaTenbs oTnpaBnseT
pagnonmMnynbC UaM NMMMYNbC CBETaA U U3MepSeT BpeMs npuemMa 4acTuyHo
OTPa>KeHHOro uMnynbca. BpemeHeM cobbITUS cHNTaETCA CepeAniHa UHTEpPBala Mexay
oTrnpaBi€HNEM UCXOOHOr0 UMMyJsibCa N NPUEMOM OTPAXKEHHOIN0 UMMYNbCa;
paccTosiHne ao cobbiTnsa onpenenseTcs Kak NoJIOBMHA BPEMEHU, 3aTPa4YeHHOro Ha
oXXnpaHue npmema oTpa>KeHHOro nMnyJsbca, YyMHOXEHHas Ha CKOPOCTb cBeTa. (Mog
cobbiTeM noapasymMeBaeTCs HEYTO, NpousoLwleliee B HEKOWM TOYKE NPOCTPAHCTBA

B HEKOTOPbINN MOMEHT BpeMeHn.) CyTb 3TOr0 ONMUCAHNA NANKOCTPUPYET PUCYHOK 2.1,
3TO NpMMep NPOCTPAHCTBEHHO-BPEMEHHOWN Anarpammsl. NMpmnberHys K noMmoum
pagapa, ABMXKYLLMECH OTHOCUTENIbHO APYr Apyra HabnwogaTenm NnpunucbiBatoT
OOHOMY 1 TOMY XKe COBbITUIO pa3Hble BPeEMSA 1 NOJIOXKEHUS. I3aMepeHnsa H1 O4HOro 13
HabnogaTenenm Henb3A cyMTaThb 6oslee NpaBUIbHbIMU, YEM U3MEPEHUNSA KaKoro bl To
HW 6blNo gpyroro HabngaTens, HO BCe U3MepPEHUS B3anMOCBA3aHbl. Jlilobon
HabnogaTenb MOXKET TOYHO BbIYUC/INTb BPEMS U MONOXKEHNE, KOTOPbIE NpUNULLET
nOaHHoMYy cobbiTuto nobon apyrom HabnwgaTenb, Npu yCA0BUN, YTO EMY U3BECTHA
OTHOCUTENIbHAsi CKOPOCTb 3TOro HabnwoaaTens.

B HacToswee BpeMsa 3TOT MeTo 4 UCNOJIb3yeTCs 419 TOYHOro U3MepeHnsa pacCToOSAHUN,
MOTOMY YTO BpeMSA Mbl yMeeM N3MepATb TOYHee, YeM ONNHY. [lencTBUTeNbHO, BeAb
MeTp onpenesiaeTcs Kak pacCTosaHMe, KOTOpoe CBeT NMpoxXoauT 3a
0,000000003335640952 cekyHAabl NO LUe3neBbLIM YacaM. (3TO 4Yucno BbIbpaHo, 4TOOLI
obecrneynTb COOTBETCTBME NCTOPUYECKOMY OMnpenesieHN0 MeTpa KakK pacCTOSAHUS
MeXX4y OBYMS MeTKaMu Ha NJaTUMHOBOM 3TaJIOHe, KOTOpPbIN XpaHUTcsa B MNMapuxe.)

C TaKMM >XKe yCnexoM MOXXHO MCNOb30BaTb 1 Bonee yaobHyo eanHNLY ONAMHbI No4
Ha3BaHMeM «CBeToBasa cekyHaa». OHa onpenenfaeTcsa NPoCTO KakK pacCcToaHue,
KOTOpOe CBeT NPOXOAUT 3a O4HY CeKyHAY. B Teopun OTHOCUTENIbHOCTU PacCTOAHMUSA
onpenensnTCcs Yepes BpeMsa U CKOPOCTb CBeTa, U OTClo4a HernocpencTBeHHO cnenyerT,
4YTO Kakabi HabnogaTenb dyaeT namMepsaTb OOHY U Ty XKe CKOPOCTb CBeTa (3Ta
CKOpPOCTb No onpegeneHnto pasHa 1 metpy B 0,000000003335640952 cekyHAbl). MNMpn
3TOM HeT HeobXxoAMMOCTN BBOOUTb NOHATUE 3chunpa, MPUCYTCTBUE KOTOPOro, Kak
nokasan onblT MankenbcoHa n Mopsau, BCe paBHO HEBO3MOXXHO 0OHapyXnTb. Ho
Teopus OTHOCUTENbHOCTN TpebyeT OT HaC pafguKasbHOro NepecMoTpa Hawmx
npeacTaBieHUn O NPOCTPAHCTBE N BpeMeHW. MNMpnxoanTca npm3HaTb, YTO BpeEMS He
ABNSETCA MOJIHOCTbLIO OTAE/IEHHbIM N HE3aBUCUMbIM OT MPOCTPaHCTBa: OHU obpa3yioT
eanHbIN 06BEeKT Mo Ha3BaHMEM MPOCTPaHCTBO-BPEMS.

Haw noBcegHEBHbIN OMbIT roBOPUT HaM, HYTO MNMOJIOXKEeHME TOYKN B NMPOCTPaHCTBE
MO>XHO OnMcaTb TpeMsa Yncnamm, Nanm KoopagmHatTamu. Hanprumep, Mbl MOXKEM CKa3aTb



0 TOYKE B KOMHATe, YTO OHa pacroJsioXXeHa B CeEMN MeTpax OT O4HOW CTeHbI, Tpex
MeTpax OT APYroM CTeHbl U Ha BbICOTE NATW MEeTPOoB Haf nosioM. nu, Hanpumep,
MO>XHO CKa3aTb, 4TO HeKasl TO4YKa pacnoJsioxXeHa Ha onpegeneHHon wupoTe

N 0ONroTe N Ha onpefesieHHON BbiCOTE Haj YPOBHEM MOpPSA. Mbl MOXXeM NCNOJ1b30BaTb
nobble TPy NOAXOAALWLMX KOOPAUHATBI, XOTS, KOHEYHO, B KaXK40M KOHKPEeTHOM cJlyvae
X rMpakTu4eckas NPMMeHUMOCTb OrpaHM4yeHa. Hanpumep, He o4eHb-TO YA06HO
onpenensaTb rnosioxXeHue JlyHbl, yKa3aB pacCTOSAHUE B KMJIOMeTpax K ceBepy

N K 3anagy oT nnaowaaun Nukagnnnam, a BbICOTY - B MeTpax HaL YpPOBHEM MOpS.
NMonoxxeHue JlyHbl Ny4dlle onnucbiBaTh Yepes ee paccTtoaHusa oT ConHua n oT
NJOCKOCTN OpOUT NNaHeT, yroa Mexxay JnHuen, coegunHsaowen JiyHy n ConHue,

n nnuHmnen, coeagmHsaowen ConHue ¢ 6IN3KON K HEMY 3BE340M1, Hanpumep Anbgon
LleHTaBpa. Ho Takne KoopAnHaTbl HE O4YeHb roAsaTCs A1 ONUCAHUS MOJIOXKEHUNS
ConHua B Hawewn MNanakTuke nan rnosioXKeHnsa Hawemnm ManakTuKMm B MeCTHOW rpynne
rafakTuk. B cywHOCTK, BClO BceneHHyo MOXXHO onncaTb Kak Habop nepekpbiBatoWmx
Apyr apyra obnacten, B Ka)x4om N3 KOTOPbIX A5 onpefeneHns rnoioxeHus
3aaHHON TOYKN MOXXHO NCMNOJIb30BaTb CBOKO CUCTEMY U3 TPexX KOOPANHAT.

Puc. 2.1. Mo ocn opanHaT OTJIOXKEHO BpeMS, a No ocn abcumcc - pacctosHue oT
HabnogaTensa. BepTukanbHasa nMHMA cneBa oTobparkaeT NyTb HabnwpaTens B
NPOCTPAHCTBE U BPEMEHMU, @ AMArOHaJIbHbIE JIMHUKN - MYTWN ly4en cBeTa OT cobbiTus

CobbiTre - 3TO HeYTOo, 4TO NPOUCXOAUT B ONpeneieHHON TOYKe NMPOCTPaHCTBa

B onpefeneHHoe BpeMs. To eCTb CobBbITUE MOXKET ObITb ONMCAHO YeTbIPbMS YMUCIAMMU,
nnu KoopanHaTaMmu. I B aHHOM ciiy4ae BbI6Op KOOPAMHAT TakXe NPOUN3BOJIEH:
MO>XHO NCMOJIb30BaTb J1l0bon Habop N3 Tpex HageXHbIX NPOCTPAHCTBEHHbIX
KoopauHaT n ntobon mepbl BpeMeHU. Ho Teopnst OTHOCUTENbHOCTU pacCMaTpuBaeT
MPOCTPaHCTBEHHbIE N BPEMEHHbIE KOOPAMHATbLI KaK paBHOMPaBHbIe - KakK K ftobble
ABe NMPOCTPaHCTBEHHbIE KOOPpAMHATbLI. MO>XHO, HanpuMep, BbiIbpaTb HOBbIN Habop
KoopAuHaT, B KOTOPOM, CKakeM, rnepeasi NpoCTPaHCTBEHHAasA KoopAMHaTa
npeacTtaBngeT cobon HeKYO KOMBMHaLMIO MePBON U BTOPOW MPOCTPAaHCTBEHHbIX
KoopAuHaAT ncxogHoro Habopa. Tak, BMeCTo onpeneneHns nosoXXeHns ToO4YKM Ha
3eMne B KWJoMeTpax K CeBepy 1 KnaomeTpax K 3anagy oT njaowaaun Nukagunnm
MO>XHO B3ATb KNJIOMETPbI K CEBEPO-BOCTOKY U CeBepo-3anagy OT TOW XKe rnjoLanun.
TOYHO TaK »XKe Mbl MOXKEM MepenTn K NCNOJIb30BaHNIO HOBOWN BPEMEHHOW KOOPAMHATHI,
pPaBHOW NCXOOHOMY BPEMEHU (B CEKYHAAX) MJtoC paccTosaHMe (B CBETOBbIX CEKYHAAX)



K ceBepy OT rnsowagn Nukagnnnn.

YeTblpe KoopaAnHaThl cobbiTUA yaobHO NpeacTtaBnTb cebe Kak KoopanHaTbl TOYKN

B YeTblpexMepHOM MPOCTPaHCTBE NOA Ha3BaHUEM «MPOCTPaHCTBO-BpPeEMS».
YeTblpexmepHoe nMpoCTPaHCTBO BOOOPa3nTb HEBO3IMOXXHO... 1 C BONbLLINM TPyLOM
npeacTtasnsto cebe gaxe TpexmepHoe! MNpu 3ToM rpadmnyeckn nsobpa>kaTtb
OBYMepHbIe MPOCTPaHCTBA, TakMe Kak NOBEPXHOCTb 3eMJin, COBCEM HETPYLHO.
(MoBepxHOCTb 3emMan AByMepHa, NOTOMY 4TO NOJoXKeHMe Ntobon TOYKM Ha HEN MOXKHO
3a4aTb C NOMOLLbIO ABYX KOOPAMHAT - WMPOTLI U A40AroThl.) Ha Monx rpacdmnkax, Kak
rnpaBwo, BpeMs yBen4YnBaeTCs KBepxy, a 04HO U3 NMPOCTPaHCTBEHHbIX U3MEpPEeHUN
OTKJlaAblBAaeTCA MO ropusoHTasIbHON ocu. OCTasIbHLIMUN OBYMSA MPOCTPaHCTBEHHbLIMU
n3MepeHUsMN npeHebperaemM Uam - B HEKOTOPbIX Crlyvasx - n3obpakaem nx B sugae
nepcnekTmBbl. (3TO TakK Ha3biBaeMble NPOCTPAHCTBEHHO-BPEMEHHbIE AMAarpaMMbl -
BpoAe Ton, 4To nsobpakeHa Ha pucyHke 2.1.) Hanpumep, Ha pUcyHke 2.2 BpeMs

B rogax OTJIOXKEHO BAOJIb BEPTUKAJIbHON OCU U YBEIMYMBAETCA CHU3Y BBEPX,

a pacctoaHune B Mnnax[5 - 1 muna = 1,60934 kunomeTpa.] BAOJIb INHUN,
coeguHsaowen ConHue n Anbgy LleHTaBpa, 0OTJ10)KEHO N0 rOPMU30OHTasIbHOW OCH.
TpaekTopun ConHua 1 Anbgsbl LleHTaBpa B NpocTpaHCTBE-BpeMeHU N300parkeHbl

B BUOE BEePTUKaAJNIbHbIX JIMHUA CNeBa W cripaBa oT rpaguka. Jlyd ceeta oT CosiHUa
OBV)XETCH Mo AuaroHanu, n emy Tpebyertcs 4yeTbipe roga, 4Tobbl NPONTN NYyTb OT
ConHua o Anbdbl LleHTaBpa.

Puc. 2.2

Kak Mbl y>xe 3HaeM, N3 ypaBHeHUn Makcsessia criefyeT, 4TO CKOPOCTb CBeTa A0JIKHA
ObITb BCerga ogHOW U TOW XXe He3aBUCUMMO OT CKOPOCTU UCTOYHMKA CBETa, U 3TOT
BbiBOA 6bl11 NoATBEPXXAEH TOYHbIMU U3MepeHuamn. OTcoga ceayeT, 4To ecsn
NMNyNbC CBeTa UCNyLleH B onpenesieHHoe BpeMs 1 B onpefesieHHON To4ke
NMpPoOCTpPaHCTBa, TO CO BpEMEHEM OH [0JKEH PacrnpoCTpaHUTLCA B BUAe CBETOBOW
cepsbl, YbW pa3Mep U NOJIOXKEHNE He 3aBUCAT OT CKOPOCTU NCTOYHUKA. HYepe3 ogHy
MW/IJTMOHHYIO A0J1H0 CEKYHObI CBET pacumpuTca Ao cdepol pagnycom 300 meTpos,
yepes ABe MWIJIMOHHbIX 00N CeKYHAbI paanyc cdepbl coctasnt 600 meTpos, U T. 4.
9TO HaNOMUHAET KPYru, KOTOpble pacxXxoa4AaTCcsA No BoAe, ecnn B Npyn 6poCcuTb KaMeHb.
Mo Mepe TOro Kak NpPoxXoauT BpeMs, Kpyr 3TOT pacwumpseTcsa. Ecnm nonoXxunTb Apyr Ha
apyra CHAMKN Kpyra, noJsiyd4eHHble B pa3Hoe BPeMS, OHN NMPUMYT BUA KOHYCa,



BepLUMHa KOTOPOro coBnagaeT C MeCTOM U BPEMEHEM, KOTOPbIE COOTBETCTBYIOT MECTy
N BpEMEHU NnonagaHnsa KaMHA B Boay (puc. 2.3). AHanornyHoim obpasom
pacnpoCTpaHALWMNACS OT cobbiTuA cBeT obpa3yeT (TpexMepHbIN) KOHYC

B (4eTblpexMepHOM) NMPOCTPaHCTBE-BPEMEHUN. DTOT KOHYC Ha3blBaeTCsA CBETOBbIM
KOHYyCcOM Byayuiero ons 3Toro cobbiTnsa. TOYHO TaK XKe MOXXHO n306pa3nTb 1 gpyromn
KOHYC, Ha3blBaeMbll CBETOBbLIM KOHYCOM MPOLLJIOr0, KOTOPbLIN NpenctasnseT cobon
MHOXXeCTBO CObbITNIA, CBETOBOMN MMMYJIbC OT KOTOPbLIX B MPUHLUMMNE MOl AOCTUYb
AaHHoro cobbiTna (puc. 2.4).

Puc. 2.3

Jlioboe 3apaHHoe cobbiTne P pasgenseT cobbiTna BceneHHoM Ha Tpu Knacca.
CobbITnA, 00 KOTOPbIX N3 COBbITUSA P MOXHO «006paThCa» NOCPeACcTBOM YaCTULLbl NN
BOJIHbI, OBVXXYLLENCA CO CKOPOCTbIO MeHbLLEe CKOPOCTU CBETa UM paBHON en,
Ha3biBalOTCA byaywmm cobbiTtnua P. OHM pacnonaratoTcsa Ha ussnyvyeHHon cobbiTnem P
paclnpsaoLLenca CBeTOBOW chepe nam BHYTpuU 3Ton chepbl. CnenoBaTesibHO, Ha
MPOCTPaHCTBEHHO-BPEMEHHOW AMarpaMMe 3TU CobbITUSA HaXOA4ATCA BHYTPU CBETOBOIO
KoHyca byayuiero gns cobbitna P nam Ha 3ToM KoHyce. CobbiTne P MOXXeT NoBAMATb
TO/IbKO Ha Te CobbITUA, KOTOPbIE HAXOAATCHA B €ero CBeTOBOM KOHYyce byayuiero,
MOTOMY Y4TO HMUYTO HE MOXKEeT ABUraTbCs bbicTpee cBeTa. AHaIOMMYHO MPOLUJIoe
cobbITMA P onpenenseTca Kak MHOXXeCTBO BCeX COBbITUN, N3 KOTOPbIX MOXXHO OOCTUYb
cobbITMA P, nepemMelLLasCb CO CKOPOCTbIO MeHbLLE CKOPOCTW CBETa UIN paBHOW en. ITO
TOT Habop cobbITUI, KOTOPbIN MOXXET MOBANUATbL Ha TO, 4TO npoucxoauT B P. CobbiTus,
KOTOpble He OTHOCATCHA HU K NPOLIOMY, HU K ByayuieMy cobbiTusa P, Ha3biBalOTCA
abCconoTHO yaaneHHbIMU oT cobbiTua P (puc. 2.5). To, 4TO NPOUCXOANT NPU ITUX
COBbITUAX, HAKAK HE MOXKET NOBAMNATL Ha cobbiTue P, a cobbiTne P, B CBOIO o4yepenb,
HUKAK He MOXeT NOBANATb Ha 3Tn cobbiTna. Hanpumep, ecnm ConHue npaMo cendvac
NOracHeT, TO 3TO HMKaK He NOBAUSAEeT Ha CobbITUA, NponucxoasLine B HaCTOALWLNN
MOMEHT Ha 3eMmJie, MOTOMY 4TO 3TK cobbiTna byayT abCcoNTHO yaaneHHbIMU OT
«BbIKJItOYeHUA» ConHua (puc. 2.6). Mbl y3HaeM 06 3TOM TOJIbKO Yepe3 BOCEMb MUHYT -
CTONIbKO TpebyeTcs cBeTy, 4TOObI NpeononeTb pacctosdHne oT ConHua A0 Hac. ToJIbKO
TOrAa 3eMHble CObbITUS OKa)KyTCA BHYTPU CBETOBOIO KOHYCa byayuwero ons cobbitms,
npu KotopoM noracno ConHue. TOYHO TaK XXe Mbl He 3HaeM, 4YTO NPONCXOanT

B HAaCTOSALWMN MOMEHT Ha BOoNbLUNX PacCTOSAHNAX BO BceneHHON: CBET, KOTOPbLIN
AOXOONT 00 Hac U3 faNleKNX ranakTuk, MOKNHY UX MUIJIMOHBI N1IeT Hasafg. B ciy4vae



CaMOro gasekoro n3 Habngaemblx 06 bEKTOB CBET, KOTOPbIAN Mbl BUOUM, MOKUHY €ro
BOCEMb ThICAY MWIJINOHOB N1IeT Ha3ad. Tak BOT: rnaaa Ha BceneHHyto, Mbl BUOUM ee
TakKomn, Kakown oHa 6blsia B MPOLLIOM.

Puc.2.4mn 2.5

Puc. 2.6

Ecnn npeHebpeyb BAUSHNEM TATOTEHUS, - KaK 3TO caenianu dNHWTeNH n NyaHkape

B 1905 roagy, - TO Mbl MNOJly4UM TO, 4TO Ha3bIBAOT CreumnasbHON Teopunen
OTHOCUTENbHOCTU. ONa Kakaoro cobbiTus B NPOCTPaHCTBE-BPEMEHUN MOXKHO
MOCTPOUTbL CBETOBOWN KOHYC (MHOXXECTBO BCEX Jly4eln CBeTa B MPOCTPaHCTBE-BpeMeH!U,
KOTOpble MOTYyT MU3Jly4aTbCs MPU paccMaTpmMBaeMoM CObbITUM), N, MOCKOSIbKY CKOPOCTb
CBeTa ogMHaKoBa A5 BCeX COObITUM 1N BO BCeX HanpasJ/ieHUsX, BCe CBETOBbIEe KOHYChI
OLVWHAKOBbI U HanpaBJ/iIeHbl B OHY U Ty XXe CTOPOHY. Teopus Tak>Xe roBopuT, 4TO
HUYTO HE MOXXET nepemMeLLaTbCs bbiCTpee CBeTa. DTO 3HAYUT, 4TO TpPaekTopus
noboro obbekTa B NPOCTPAaHCTBE N BpeEMEHN NMeeT BUA JIMHUN, PACrOSI0XKEHHOMN
BHYTPW CBETOBOIr0 KOHyca (puc. 2.7). CneumnanbHaa Teopus OTHOCUTENIbHOCTU
ycrnewHo obbacHMNA, nodYemy Ans Bcex HabnogaTenenm CKOpoCTb CBETa OANHAKOBA
(Kak nokasan onbIT MankenbcoHa n Mopau), n onncana, 4To NPONCXOANT, KOraa
00beKT OBMXKETCSA CO CKOPOCTbIO, 6/IN3KON K CKOPOCTK cBeTa. Ho OHa npoTmBope4nna
HbIOTOHOBCKON TEOpUN TArOTEHNSA, KOTOPas r1acuT, 4To Tesla NpUTAarmeBatoTCca gpyr
K OpYry C CUI01, 3aBUCALLEN OT PacCTOAHUA MeXXAy HUMU. DTO O3HaYaeT, YTOo ec/un
CABUHYTb OOHO U3 TeJl, TO B TO XK€ MFHOBEHME U3MEHUTCSA Cuia, 4ENCTBYIOWaNa Ha
BTOpoe Tesno. inn, gpyrnMmn criioBaMmu, rpaBuTalMoOHHOE BO3AENCTBMNE OOIKHO
pacnpoCTpaHATLCA C 6eCKoOHeYHO 60bLON CKOPOCTbLIO, @ HE CO CKOPOCTbIO MEHbLUEe
CKOpPOCTU CBETa WUaM paBHOM ei, Kak Toro TpebyeT cneynanbHasa Teopus
oTHocuTenbHocTn. Mexay 1908 n 1914 rogomM SUHLWITENH NpeanpuHSan psas
HeyAa4HbIX MOMbITOK MOCTPOUTL TEOPUIO TArOTEHUSA, COBMECTUMYIO CO CrneumnasibHoun
Teopuen oTHoCUTeNbHOCTU. HakoHew, B 1915 roay oH NpeasioXXuns Teopuio, KotTopas
Tenepb U3BECTHA Kak obLas Teopmsa OTHOCUTENIbHOCTMN.



Puc. 2.7

SNHLWITENH caenan peBosIIOLUMOHHOE NpeanosioXXeHne: TAroTeHne CyL,ecTBeHHO
OT/IN4aeTCs OT APYrnUxX CUN U eCTb CieAcTBME TOro, YTO, BONPEKU MPUBbLIYHBIM
npeacTaBAeHUaM, NPOCTPAHCTBO-BPEMS HE ABASETCHA NJOCKUM: OHO NCKPUBJIEHO, NN
nedopMmpoBaHo, pacnpenesieHHbIMN B HEM MaCCon N dHepruen. Tena, HanpuMmep
3eMns, ABMXXYTCS NO KPUBOJIMHENHBIM OpbuTaM, HE NOTOMY 4YTO UX NPUHYXXOaeT

K 3TOMY CWJla TArOTEHUSA, @ MOTOMY 4YTO Takme opbuTbl NpeacTaBnatoT cobon
KpaTyanwmnin NyTb B UCKPUBIEHHOM MNPOCTPAHCTBE. DTO TakK Ha3blBaeMas
reogesnyeckas MHUA - 6anmxanwmm aHanor NPSMoro nyTu B NJIOCKOM NPOCTPaHCTBE.
feope3nyeckas JIMHNSA - 3TO KpaTyanwunm (Mnm caMblil OJINHHBIA) NYyTb MeXXAy OABYMS
cocefHUMN ToYKaMn. Hanpumep, NOBEPXHOCTb 3eMnun npenctasnseTt cobon
OBYMepHOe NCKPUBJIEHHOE NPOCTPaHCTBO. eoge3ndeckas Ha NOBEPXHOCTN 3eMn -
3TO Ayra 60abWOro Kpyra v 3To KpaT4yanwnm nyTb OT OOHOMN TOYKN 0 APYrOn

(pnc. 2.8). NockoNbKy reogesnyeckas - Kpatyanuwmm nyTb Mexay ABYyMS
a’ponopTamMun, TO MMEHHO TakKOW MapLpPyT npeasaraeT NMaoTy HaBuraTop. B obuwen
TEeopun OTHOCUTENILHOCTU Tesa BCerga ABMXXYTCSA BAOJIb MPSAMbIX IMHUNA

B YeTblpeXMEepPHOM MPOCTPAHCTBE-BPEMEHN, HO AN HAaC B HaWleM TPpeXMEPHOM
MPOCTPaHCTBE BCE BbINNAAUT KaK ABMXXEHME N0 UCKPUBJIEHHBIM TpaeKTopuam. (3To
KakK CMOTpeTb Ha CaMoJieT, NnpoJieTaloWwmm HaL XOJIMUCTON MECTHOCTbIO. XOTS
camosieT NeTUT No NPsSMoun JIMHUN B TPEXMEPHOM NPOCTPAHCTBE, ero TeHb Ha
OBYMEPHON NOBEPXHOCTU NMepemMeLllaeTcsa No UCKPUBIIEHHOW TPaeKTopun.)

KoHel 03HaKoOMUTEesIbHOro pparmMeHTa.

notes

NpnmevyaHuAa



BrnepBble yKTyauun, UM aHM30TPOMNns, PEIMKTOBOr0O MUKPOBOJTHOBOIO N3JTyHYeHUS
6111 06HapPY>XEHbl COBETCKMM NPOEKTOM «PenukT». - [puM. Hayu. pea.

Teneckon Kak 3puTesibHylo Tpyby nepebiM n3obpen ronnaHOCKUN 04KOBbLIM MacTep
NoraHH Jlunnepcren B 1608 rony, HO Nanunen nepsbiM HanpaBua Tesieckon Ha Hebo
B 1609 roay v ncnonb3oBas ero Asas aCTpoHOMUYeCKUX HabnwogeHnn. - NMpuMm. nepes.

30ecb 1 fanee B KBaZlpaTHbIX CKOOKaxX NMOMELLaloTCs 3aMevyaHns nepeBoavnka,
YyTOYHSAIOLWMNE aBTOPCKUIA TEKCT. - MpuM. 1.

9TO He COBCEM TaK. BHyTpeHHUM CTPOEHNEM IrPaBUTUPYIOLLNX TE MOXHO
npeHebpeyb, TONIbKO ecnn pacnpeneneHne NJI0THOCTU B HUX Chepuyecku
CUMMETPUYHO (TO eCTb 3aBUCUT TOJIbKO OT PacCTOSHUSA A0 LeHTpa Tena). B cnyyae
nnaHeT n ConHua Bce 06CTOUT, CTPOro roBopsi, MHave - 3TN Tena Kak MUHUMYM
cnerka CrnjilocHyThbl y nonatocoB. Hanpumep, cnatocHyTocTb ConHUa - 0AHa U3 NMPUYMH
npeueccun nepurenns Mepkypus. Y nnaHeT 3eMHOM rpynnbl 6biBaloT U gpyrue
HEeOOQHOPOAHOCTM pacnpeneneHns NIoTHOCTU. ccnenoBaHns rpaBUTaLMOHHOMO NOJIS
3eMnn 1 gpyrmux HebecHbIX TeN COCTaBAAT NpeaMeT oTAe/IbHON 061aCcTn HayKu -
rpaBumeTpun. - NMpum. nepes.



1 muna = 1,60934 kunomeTpa.
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