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JHYECKH U3MEHSTLCS H TPHTOM C TIeDPHOJIOM B OJIHH CyTKH. B pesyJbraTe

BO3HHUKJIM OBl BEIHYXK/CHHbIE KOneGaHHs KOPOMBIC/IA C TAKHUM Ke IepHo-

Jl0M, KOTOpPble MOKHO Ob110 Gbl 0OHAPYXKHTb € IOMOLLBIO YyBCTBUTEILHOM

annaparypsl. Ha ¢oHe HensGekHBIX c/iydaliHbIX TOTYKOB, KOTOPLIM MOJA-

BepiKeHa CHCTeMa, Takue KoJeDaHHS oOHapy:KeHBl He, Oblin. Ortcroga

CJelyeT, UTO B NpejienaXx OlnOoK H3MepeHHH &) = oy, T. €. CoB/I0faeTC s
. 3aKOH 35KBHBAJIEHTHOCTH.

6. Onwir [ukKe ORT TOBTOPEH B YCOBEpIICHCTBOBAHHOM BHIE
B. b. bparunckum v B. M. Tlanoseim B 1971 roay. Bmecto oxxoro
KOpPOMBIC/1a TIPUMEHSANCA KPYTHIbHBIA MasiTHHK, 3KBHBAJICHTHBIA YeThl-
peM KOpOMEIC/]aM, COeIMHEHHBIM BMecTe, KaK ykKasaHo Ha puc. 195, 6.
Tounocts omnbita Ghia moBblilieHa npumepHo eme B 30 pas3. CpaBHu-
BaJIUCh TLJIaTHHA W aJIOMHHUHA. PaBeHCTBO KO3(phHIHEHTOB NpONOpIHO-
HaJbHOCTH MEXKJy TPAaBUTALHOHHON M HHEPTHOH MacCcaMH [Jisl 3THX
BEILIECTB ObLIO NOITBEPKIEHO C OTHOCHTEIbHOH TouHOCThIO 1072, D10
TO Ke caMmoe, KaK ecju Obl Mbl B3BeCHJIH Kopalib BOLOU3MeELIeHHEM
B JecATb THICAY TOHH BMeCTE C TPYy30M C TOYHOCTBIO RO OfHOH COTOH
rpamma.

7. HopensatuBucTcKas (H3MKa He IpHJABajga CyIIeCTBEHHOTO 3Ha-
YeHUs PaBEHCTBY HHEPTHOH U IpaBHTALHOHHOH Macc, paccMaTpuBas 310
paBeHCTBO KaK cJydaiiHoe coBnajeHue. OcHoBolosaraiollee 3HauyeHHe
3aKOHAa 3KBHBA/JEHTHOCTH HHEPTHOH H TPaBUTAllHOHHOH Macc ObLIO
NOHATO JHHIUTEHHOM. 3aKOH SKBUBAJEHTHOCTH TIOCJAYXKHI A IiH-
IITefiHa OTIPaBHEIM IIYHKTOM HpPH TOCTPOEHUH 00ueil meopuu 0mHocu-
MmeAbHOCMU, Ha3bIBAEMOH HHAYe pessmusucmcekoti meopuell epasumauil.
STOT 3aKOH fABJIAETCSA IV1aBHBIM OILITHBIM (DaKTOM, Ha KOTOPOM OCHOBaHa
obmiasi Teopusi OTHOcUTeJpHOCTH. Ilocnennsis Obwia Obl HeBepHa U OT
Hee cJiefloBajo Obl OTKa3aTbCsl, ecH Obl OpL10 06HAapyXKeHo MaJefimee
HapylmeHHe 3aKOHa 3KBHBAJIEHTHOCTH HHEPTHOH H T'paBUTALlMOHHOH
macc. Bor mouemy moBrbilieHHe M 6€3 TOTO HCKJOYHTENBHOH TOYHOCTH,
C KOTOpO#i TIpOBepsieTCsi 3TOT 3aKOH, HMeeT BaxKHOe IMPHHIUIHAJIbHOE
3HaueHHe, a He ABJSETCS IIPOCTO CIHOPTHBHEIM yBJEYeHHEM C Le/bio
NOOGUTHA peKOpAa H YCTaHOBJIEHHS] HOBOTO.

§ 71. NpHHUHN 3KBHBAJEHTHOCTH TPABHTALHOHHBIX CHJI
H CHJ HHEpUHH

1. Mbr yixe HeOJHOKPATHO OTMeUaJH, 4TO BCE TeIa, HE3aBHCHMO OT
MX MacC U XMMHYECKOTo COCTaBa, NMOJydYaioT B JaHHOM I'PaBHTAIHOHHOM
nojie OfMHAKOBHE YCKopeHHs. [TosToMy B TakoMm Tojie OHH JBHXKYTCS
COBEPILEHHO OAMHAKOBO, €CJIH TOJbKO OJMHAKOBE HadajbHBEE YCJIOBHS.
Tem ke cBoficTBoM 006J1aa0T CBOOOAHO JBMKYLIHECS Tena, €CIH HX
JBHKEHHE pacCMaTpUBATL OTHOCHTENHHO KaKoH-1HG0 HeHHepLHATbHOH
cHcTeMbl oTcuera. Muade rosopsi, yKasaHHEIM CBoOfCTBOM 00/1ajaioT
TaKXKe CHJIBl HHEpPLUMH. JTa aHAJOTHs MeXIy CHJAMH TATOTEHUs H CH-
JaMH HHEPUHH SIBHJAACh OTIPaBHOH TOYKOH IIpH MOCTpOeHHH ofliel
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TEOPHH OTHOCHTENBHOCTH, MM PeJISTHBUCTCKOH TEOPUH TpaBHTALlHH,
DHHIITEHHA.

Paccmorpum 1o npumepy OiHIUTEHHA, YTO NPOUCXOIMT B JBHXKY-
meMcsl udre. JdonycTuM cHadana, yto JuGT HENOABHAKHO BHCHT Ha
TPOCE HJIH JBHXKETCS paBHOMEPHO OTHOCHTEeNLHO 3eMnH. Bee Tena B mugre
noABeprawTcs AeACTBHIO 3eMHOro noss tsaroteHud. [laccaxup B saudre
omyilaeT Bec COOCTBEHHOTO TeJa, OKA3bIBaeT JAaBJCHHE Ha mos Jaudra,
TNOJIBEPTaercss CO CTOPOHBI 110J1a PaBHOMY H IIPOTHBONOJIOXHO Halpas-
JIEHHOMY TNpOTHBOAaBJeHHI0. I'py3, MojBemieHHLII HA HpyXKHHe, pac-
TATHBAET ee CHJIOI CBOero Beca. Bce Tena, mpenocraB/ieHHBlE caMHUM
ce6e, CBOGOAHO NAjalOT OTHOCHTEJBLHO JH(TA C OJHHUM H TeM Xe yCKOo-
peHMeM g U T. [.

Boo6pasum Tenepp, 4TO JHQPT HACTONBKO yJaneH OT 3eM/IH H IPOYHX
HeOeCHBIX Tes, YTO OH NpPAaKTHYeCKH He IOJBEpraercsi ¢ HX CTOPOHH
HHKaKHM I'PaBUTALMOHHBIM Bo3ZeficTBUAM. [lycTb KTo-TO TAHET 3a Tpoc
Jaudra, coobmwas nocjeiHeMy MOCTOAHHOE yCKOpeHHe @ = — g. 'paBu-
TarMOHHOrO 1OJA B JudTe HET, 3aTO €CThb CHJA MHEepUUH —ma = mg.
[Non neficTBueM TaKMX CHJI BCe Tesla B JH(Te, €C/IM HX HHYEM He ylep-
JKUBATb, HAYHYT «MaJaTh» C NIPEXHUM yCcKopeHHeM g. ['pys, noxserueH-
Hblfl Ha NIPYXHHE, PACTSHET ee, KaK ecid Obl OH o6Jjajzan BecoM mg.
[Taccaxup B sudre Gymer oKas3biBaTh Ha IOJ TAKOE 2Ke JaBjeHHe, KaK H
B mpenpiiyiueM ciayuae. Kopoue roBops, sce mexanuueckue sgAeHUA U
Osuorcerus 8 aughme Oydym 8 MOYHOCMU MAKUMU e, 4MO U 8 Henoosust-
HOM Augbme, sucawem 6 noie msaocectu. JUHIITERH pacnpoCTPaHUI 3TO
yTBEpKJeHHe He TOJbKO Ha MeXaHWYeckHe, HO H Ha Jo0ble ghusudeckue
A8AEHUA, KAK 3TO OH CIeJiajl TaKxKe C rajH/jeeBCKHM NPHHIHIOM OTHO-
CUTENbHOCTH. JlsA Takofl TrUIoTe3bl HMEIOTCA BeCKHE OCHOBAHHSA.
B npupoOe nem wucmo Mexaruueckux sgienuti. B ocHOBe Kaxkjaoro
«MeXaHHYeCKOro» IBNeHH JIEXKHUT [POMAJHOe MHOXKECTBO pa3sHOOOpa3HbIX
Opyeux sigrerud, OTHOCSIIMXCA K pas3Ju4yHBIM pasjetaM (U3HKH.
Tak, cTonkHoBeHHe OU/IBAPAHEIX [ApOB OOBIYHO paccMaTPHBAIOT Kak
THIINYHO MeXaHHyecKoe fiBjeHne. Ho cymecTsoBaHMe caMHX LIapoB H
HX BHYTpEHHSI CTPYKTYpa ONpPeNeNsiOTCH K8AHMOSbIMU 3aKOHAMU, a
yIupyTHe CHJbl, pa3BHBAIOIIMECS BO BPeMs CTOJKHOBEHHS, CBOAATCH
K CHJIAM 34eKmpOCmamu4eckozo saaumolelicmeus 3apsKeHHBIX 4acTHL,
13 KOTOpPBIX NMOCTPOEHHbl Te/a.

Hrak, sce qusuueckue agreHus 8 PABHOMEPHO YCKOPEHHOM Augme
Oydym npoucxoOums 6 MOYHOCMU MAK Jce, KAK U 8 Heno0BUNCHOM augme,
sucsuien 6 00HOPOOHOM noae msscecmu. Mexny TeM JOpensTHBHCTCKas
(usuxa paccmaTpuBasa 06a caydast Kak CyllecTBeHHO pasubte. B nmepsom
clyvae fBJIEHHA OObACHANHCH JefiCTBHeM TIDaBHTALMOHHOFO IIOJIA,
BC BTOpDOM — JeficTBHMeM CHJ HHepuMH. B mepsoM caydae JudT fB-
JsieTcsl HMHepUHaNbHOH CHCTeMOH oTcY4eTa, B KOTODOH €CTb OLHOPOJ-
Hoe none TsAroTeHHsA. Bo Bropom ciydae MoJs TATOTeHHs HET, 3aTo
€CTb CHJIBl MHepLHH, TaK Kak JUQT ABJAeTCS HeHHepLHAaJbHOH cHCTe-
MoH oTcyerta.



374 IOBUXEHUE OTHOCUT. HEMUHEPLL. CUCTEM OTCYETA [[J. IX

Ecan audt B OIHOPOZHOM IOJE TSXKECTH [BHIKETCA BBEPX HJIH
BHH3 C YCKODEHHEM @, TO Ha TeJIo B JhdTe JIeHCTBYeT CHA TSKECTH mg
H CcWJa HHepuuH —ma. PesyavTupyroouas cuia m (€ —a) COCTOUT
U3 3THX JBYX CJIaTaeMbIX, COBEPLIEHHO Pa3IHYHEIX 10 CBOEH (H3HYeCKOH
npupone. Mexny TeM Bce siBleHHs BHYTPH JHdTa OyAyT NPOHCXOAUTD
TaK, Kak ecqd Obl B HeM JeHCTBOBA/JO OJAHOPOAHOE TDaBUTALHOHHOE
TnoJle C HanpsiKeHHOCThio g = g — a. B uacTHocTH, Korja JugT najgaer
cBoGoziHO, g' = 0, T. e. HACTyIaeT «COCTOsIHHE HeBeCOMOCTH». JlomycTHM,
4TO MaccaxkKup B JHGTE HMEET BO3MOKHOCTE NPOH3BOAHTD OIBITH TOJIBKO
Haj TeJlaMu BHYTPH JudTa H JHIIEH BOSMOXKHOCTH HAO/IIOAaTh BHEIIHHA
MHp. 3amMeuasi, TO BCe TeJa NafaloT B JudTe C OJHHM H TEM Ke ycKope-
HHeM, OH He MOXKeT Ha OCHOBaHHH OZHOTO TOJBKO 3TOr0 ()aKTa pelluTh,
YeM BBLI3BAHO 3TO YCKOpPEHHe: OJHOPOAHBIM TpPaBUTALMOHHBIM IIOJIEM,
YCKOPEHHBIM HOCTYIaTeJbHBIM IBHKEHHEM caMoro JudTa, HiH, HaKOHel,
U TeM U ApyruM. Hukakue oneiTel 1o cBOGOAHOMY NaAEHHIO Te B JHGTE
He MOTYT OTAENUTb OJHOPOJAHOE TPABUTALHOHHOE I0JI€ OT OJHOPOJHOIO
nossi cua uHepuuH. o npennosoxkenuio iiHmreiiHa 3T0 HEBO3MOXKHO
clleflaThb U ¢ MOMOLIBIO JIIOOBIX (PH3HYECKUX ONBITOB. JTO MPEATIONOXKEHHE
OWHIITeH BO3Be] B IIOCTYJIAT H BBIABHHYJ NPUHYUIL IKBUBAACHIMHOCTLL
2PAsUMAYUORHbIX CUA U CUA UHepUUL.

CorsacHo 3TOMy NPHHUMNY 6ce husuteckue A6AeHUS 8 2PABUMALUOH-
HOM 104e RPOUCKOOAM COBEPIUEHHO MAK e, KK U 6 COOMGEMCMBYIOUEem
104 CUA UHEPYUU, ECAL HANPANEHHOCMU 000UX noAel 8 COOMBEMCcmeyio-
LUX MOYKAX NPOCTIPAHCIIBA COBNACAIONt, @ HAUAAbHLIE YCA08US OOUHAKOGL
0451 8cex meAn 3amMKHYMOL cucmemb.

2. Ilpunyun 9KeUBAAEHMHOCIIU 606Ce He ymeepHcoaem, 4mo B6CSIKOe
epasumayuoHHoe noae mogcemn Ooie UMUMUPOBAHO CUAAMU UHepyuu,
Mm. e. c030aHO HAOAEHAUUM YCKOPEHHBIM OBUICerem CUCTEMbL OMCHema.
On He ymeepacOaem makaie, 4mo 1106bie CUAbL UHePULLU 80 BCEM NPOCIPAH-
CImee MoXCHO samerums epasumayuornbimu. 06a amu ymeepuoeHus sep-
Hbl, 6006uie 2080p3, MOALKO 0451 00HOPOOHLIX noAeti, M. e. makux noied,
HANPANeHHOCHy KOMOPLIX 00HA U ma Jice 80 6CeX mo4Kkax npocmpancmea.
Iis1 TosicHeHHsI 3TOTO BepHeMCsl K TpEeXHeMy IpHMepy ¢ JHdTOM.
[Tycte JnT HENOABHIKHO BHCHT B MoJe TsxkecTd 3emid. Pacnonaras
TOYHBIM T'PAaBUTOMETPOM, MACCAXKUD B JudTEe 3aMeTHT, YTO HalpaBJAeHUs
OTBECa B pas3MUHBIX TOYKaX KaGWHHL JudTa He COBCEM NapaJsiesbHH,
HX TPOJO/MKEHHA IIepeceKarTcs NPHOIH3HTENbHO B LEHTpPe 3eMJIH.
Hanee, oH HaiijeT, YTO 3eMHOE TPABHTAlIHOHHOE TI0J€ BO3PACTAaeT B Ha-
npaBJieHHH K ueHTpy 3emnu. Kopoue, maccaxup B HENOABHKHOM JHpTe
MOKET YCTaHOBHTb, YTO 3eMHOe T'DABHTAIMOHHOE IIOJIE. HEOOHOPOOHO.
Hamnporus, nose cii HHepudH, BO3HHKaloLIee B JU(Te NPH €ro yCKo-
PEHHOM HOCTYNAaTeNbHOM ABHXKEHHH, 00HopoOHo. OHO He MOXKET BO BCeX
TOYKaX MPOCTPAaHCTBA BHYTPH KaOWHB! JH(Ta NOAMEHHTH HEOJHOPOJHOE
HBIOTOHOBO II0J1€ 3eMHOHM TsiKecTd. MOMKHO co3jaTh BHYTPH KaGHHBI
JU(PTA U HEOLHOPOJHOE N0JIe CUJ HHEPLHH, PHBe/st JH(T BO BpallleHHe.
OnHako Takoe moje Bo3pacTajo Gbl IPH yJaJeHHH OT OCH BpallleHHs,
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T. €. BeJo Obl cefBf coBCeM HHaue, UeM IpaBHTALHOHHOE Hoje 3eMiH.
HEBI0TOHOBO T'PAaBHTALlHOHHOE IIOJIE TOYEYHOH Macchl yGhIBaeT 0GpaTHO
I1PONIOPLHOHANBHO KBajpaTy pacctosiHus oT Hee. Ilose meHTpoGexHbIX
CHJl @'F |, HaIpOTHB, BO3DACTaeT IIPONOPIHOHAIBHO DACCTOSHHIO JIO
OCH BpallleHHs. SICHO, UTO HbIOMOHOB0 2PasUMAYUOHHOE NOAe MO4eY-
HOU maccet He moscem Obimb NOAYYEHO HUKAKUM GPALUEHUEM CLCHEeMbL
omcyema.

Odnaro 8 HebGoabLILX 00BEMAX NPOCMPAHCMEA, 8 KOMOPbIX 2pasuma-
{UOHHOE NOAE MOJCEM CHUMAMbCA NPAKMULECKU 0OHOPOOHBIM, OHO MONCEI
Obimb RPUBAUNCEHHO UMUMUPOBAHO YCKOPEHHOIM OGUNCEHUEM CUCTEeMbL
omederna. EcCIH XOTAT OTMETHTb 3TO OOCTOATENBCTBO, TO TOBOPSIT,
UTO NPHHUHUI 5KBUBAJIEHTHOCTH HMECT JA0KAAbHLUL xapakmep.

3. Kpome Toro, MeX1y HBIOTOHOBEIMH CHJIAMH TIpPaBUTAUHOHHOTO
IPUTSKEHUST H CHJIAMH HHEPUHH HMeeTcs CYIIECTBEHHOE pa3J/IHuue,
Korja Hoc/efHHE BO3HHKAIOT BO BpAIAIOIINXCHA CHCTEMaX OTcUera.
Hbromoross: epasumaiyuOHHbe cuabl He 3aBUCAM Om CcKopocmeli mea,
Ha Komopue oHu Oeticmayrom. Tem sice ceoticmeom obaradawom nocmyna-
meabHble U YeHmpobesxcrbe cuabl UHepyUU, a makse 6oobLye ece nepe-
HocHble cuabt utepyuu. Tlo cBouM (H3HUECKHM JeHCTBHAM HepEHOCHBIE
CHJIbl HHEPIUH COBEpIIEHHO 3KBHBAJEHTHbI HbIOTOHOBBIM T'DABHTAIHOH-
HbIM cHsaM. [eBO3MOXHO OIHO3HAUHO OTIENHTb HbIOTOHOBO TPABHTAa-
IIMOHHOE II0JIe OT IoJs1 NEPEHOCHHIX cHa HHepuuu. Hamnportus, cuab
Kopuoauca eedym cebs CYuiecmeenno UHAYe, 4eM HbIOMOHO8bL epasuma-
yuonHee cuavt. Ha noxosujuecs (B paccMaTpHBaeMol CHCTEME OTCUETa)
meaa oHu He Oeticmsyrom. OHU GOBHUKAIOM MOALKO npu Osudceruu meaa
U NPOROPUUOHAAbHbL e20 ckopocmu. TeM He MeHee SKBHBAJEHTHOCTb
HHEPTHOH H T'PaBHTAlHOHHOH Macc JieJaeT 1enecoo0pa3sHbiM 06beHHHTD
rPaBHTallMOHHOE ToJIe U II0JI€ BCeX CHJ HHEPHHH B edunoe nose. 310 H
Jies1aeTcsa B o61el TEOPHH OTHOCUTENbHOCTH. J1/151 110151, 1oJ1yuaroierocs
B pe3yJ/bTare Takoro o0beiHHEHHS, COXPAHEHO TpEKHee Ha3BaHUE —
epasumayuorroe noae. Cuaa MHEPUHUH SIBJISETCH YACTHBIM CAYYaeM CUJI
TPaBUTALLHOHHOTO I0JIsl, TIOHUMAEMOTO B TAKOM PaCLUIMPEHHOM CMEIC/IE.
OOmas TeopHUs OTHOCHTEJNBHOCTH, HJH PENATHBHCTCKAsl TEOpUs TPaBH-
Tallud, YCTaHaB/JMBAeT YPaBHEHHs TpaBHTAHHOHHOro noss. OHH Ha3bl-
BalOTCsl ypasHenuamu Ildnwmeldna. 3aKOH BCEMHPHOTO TATOTEHHS
HploToHa coflepXUTCA B ypaBHEHHAX JHHIUTEHHA U BEPEH TOJBKO
npubanxkenHo. lIpHGAMKEHHBIH XapaKTep 3aKoHa BCEMHPHOTO TH-
TOTEHHS, BIPOYEM, CJelyeT yXKe H3 TOro, YT0 B OCHOBE 3TOr0 3aKOHa
JEXKUT TPeICTABJACHHEe O MIHOBEHHOM paclipOCTPAHEHHH B3aHMO-
JneficTBUH. A Takoe mpelcTaBleHHe HMEET OrpaHHYeHHYI0 006,1aCTh
N pHMEHHMOCTH.

4. B cBeTe H3/10}KEHHOIO BEpHeMCH ellle pa3 K BONpocy o6 HHepIH-
albHBIX cHcTeMax orcuera. Ilycrs Teno A Hacronbko yaaneso ot Coa-
HEUHOH CHCTEMBI, UTO €€ TPABHTAIHOHHBIM IIOJIEM MOXKHO IpeHeGpeyb.
Torpa ellie HeIB35 YTBEPKAATH, YTO OHO HE NIOABEPKEHO AEHCTBHIO HHKA-
KHX IpaBHTAUHOHHLIX nojiefl. Mul He MoXeM yTBepxaaTh, 4To Bo Bee-
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JIEHHOM HeT yJa/JeHHBLIX TeJ, CO3JAIOIIHX B MecTe HaxXoxIeHus Tena A
rPaBUTAllHOHHOE I0oJe @ KOHeYHOH HarpsKeHHOCTH. YOuBaHHe rpa-
BHTAllHOHHOTO .TI0JIS U3-3a PACCTOAHUS JO 3THX Te1 MOXeT ObITL KOM-
[IeHCHPOBAHO Bo3pacTanueM ux macc. OLHAKO ec/H H3YYaloTes sBJCHUS
.B OrpaHuyeHHol 061aCTH POCTPAHCTBA S, TO NIPH HE CAUIIKOM GOJBIIHX
pasMepax ee moJie g MOXKeT CHHTaThcsA OfHOpOoAHbIM. Toraa ecau teqo A
CBOGOJHO Najaer B I'PAaBUTALLMOHHOM Iose &, TO 3To NoJae Oyler noi-
HOCIbIO KOMNEHCUPOBAHO HOCMYNAMEAbHOIMU curamyu uxepyuu. Ecau
Teqo A M He Bpaliaercs (OTHOCHTEILHO yIaJeHHBIX Macc), TO OHO He
OyJieT TOATBEPKICHO JACHCTBHIO M OCTaNbHBEIX CHJ HHepuud. Cuctema
OTcueTa, CBfI3aHHAs C TAKUM HEBPALAIOLIMMCS CBOOOJHO HajaioliuM
teqoM A, u 6yaeT MHepIHaabHOH CHCTeMol oTcyera. Bo Beskoil cucteme
orcueta A’', Bpaujawomeiics WIH ABHAYIIEHCA YCKOPEHHO OTHOCHTEILHO
cucrembl A, mosBsiTcs cuabl HHepuud. Ho 3To IBHXKeHHe He ecTh JBH-
XKenue B «aGCOMIOTHOM TNPOCTPAHCTBE», a OBUNCEHUE OMMOCUMEAbHO
yOaretinbix mea Beeaennod. C 31Ol TOUKM 3peHHs, NpHHAJIeKAILeH
. Maxy (1838—1916), cuanr uHepuMM BO3HHKAIOT H3-33 BpalleHHH
U YCKOpEHHBIX ABHXKEHHHA KOODAMHATHBIX CHCTEM OTHOCHTEJbHO YaAa-
JeHHBIX Tel BcenenHoH. 910 yTBepiKAeHHe H3BECTHO IOJ Ha3BaAHHEM
npunyuna Maxa. Touxka 3penns Maxa odenp npuB/aekatesnbHa. Le
pasnensa] B mepBOHAUANBHBLIX paborax SMHureiiH. OpHako B AajbHeH-
IieM OH OT Hee oTOLleN. B COBpeMEHHBIX KOCMOJOIHYECKHX TeOpHSX
npuHuun Maxa He ucnosb3yercsi. 31ech MpexAeBpeMeHHO 06CYKIATb
3TH CJOXKHBlE H JaJeKO ellie He pellieHHLIEe BOIPOCHL.

§ 72. I'paBHTauHOHHOe CMEUleHHE CHEKTPAJbHLIX JHHHH

1. B xavecTBe npHMepa IpHMEHEHHs IPHHLMIA SKBHBAJEHTHOCTH I'paBHTa-
IHOHHHX CHJA H CWJI HHEPLUHH DacCMOTPHM SIBJIEHHE 2pasUmMGUOHHO20 CHeUjeHls
CReKmpanbHelx AUHUL, TeOPeTHUECKH NpeicKadaHHoe JfinmrefiHoM. ByaeM HCXOAHTDH
H3 TIpeACTaBJeHHs, YTO CBET e€CTb BOJIHBEI, KOTOphE B BaKyyMe paclpoCTpaHSIOFCH
co CKOpocThio ¢ == 300 000 kM/c. CBeT ompe/eseHHOH CIIEKTPANLHOR JIHIHH XapaKTe-
pPH3YeTCs onpele/leHHOH YacTOTOH HJI¥ YHC/IOM KoJleGaHHH B CeKyHAY, KOTopoe Mbl 6y1eM
o6o3HayaTh V. Takoil CBeT HA3bIBAETCH MOHOXPOMAIMUNECKUM, T. €. OOHOYBERIHGIM.
ITycte MOHOXpOMaTHYeCKHHE CBeT MPHXOAHT K HaM OT Kakoro-1u6o yJialeHHOro HCToY-
HHKa, NPHYeM B IPOCTPAHCTBe, Yepe3 KOTOpOe OH paclpocTpaHsieTCsl, I'DaBHTALHOH-
Horo moJas Her. OB03HAuYMM WV, HacTOTy CBeTOBOH BOJIHBI, KOTOPYIO BOCIHDHHHMAaeT
HabmojaleNb, MHOKOANHHCA B KakoH-1H60 HHepUHaNbHOH cHCTeMe oTcyera. Ecnm
HaGJ10faTeJb HayHeT [BHIaThCs HaBCTPEUY CBETOBBIM Jy4aM C IOCTOSIHHBIM YCKOpe-
HHeM @ (pHc. 196, a), To yacToTa ROoCIpHHHMaeMoro cBeta yseanuutcs (3ddext Hon-
nnaepa).

Ilpocroii pacyeT mokaseBaeT, YTO C TOUHOCTBIO 10 4jeHoB mopsanka (v/c)® or-
HOCHTe/IbHOE H3MEHEHHe BOCIPHHHMaeMOH 4acToThi omnpepe/isiercd QopMyJaoi
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