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BBEJJ.EHl1E 

Pattee 6bmo o6pameHo BHHMaHue (cM., HanpuMep, [1]) Ha TO, qTO npe.ncrns

nettue O pocTe MaCChl co CKOpOCTh!O Jie:lKHT q>aKTHqecKH B OCHOBe 3aKOHa HHepuuu 

:meprnu (3113), . KOTOpblH cquTaeTCji 0.!{HHM H3 OCHOBHhlX pe3yJihTaTOB TeOpHH 

OTHOCHTeJihllOCTH. Tio3TOMY OTKa3 OT HeKosapHaHTHOro IlOJI0:lKeHHji 0 

JaBHCHMOCTH MaCChl OT CKOpOCTH* 03HaqaeT OTKa3 " OT 3113. 

O.n11aKO .neno B TOM, qTo KaK CaMO hpe,nCTaBJieHHe, Ta!C " 3113 Il0CJIY:lKHJIH B 

CBOe BpeMg OCIIOBaHHeM ,nJ!ji npHilHCb!BaHHji IlOTeHQHaJIY Tj!fOTeHHji CBOHCTB TeH-

30pa 2-ro pa11ra (cM., HanpuMep, [2]). Tio3TOMY ycTPaHeHHe BhrnRJienHoii HeKo

sapua11THOCTH .!{OJl:lKHO conpoBO:lK,naTbCji OTKa30M OT onucaHHji rpaBHTaQHOHHOro 

nong nocpe,nCTBOM TeHJopHoro noTeHuuana [3]. 
Bsu,ny HCKJIIOqHTeJihHOH Ba:lKH0CTH 3T0H npo6JieMhl HH:lKe Mb! npuse.neM .no

noJIHHTeJihllble coo6paxeHug Ha 3TOT cqeT. 

1. MACCA HE MO)KET EbITb 4-BEKTOPOM 

Tipe,nhmymee yTBepx.nettue spg,n JIH BhIJOBeT so3paxeHue y Koro-Hu6y,nh. 3TO

ro HeJihJji cKaJaTh o .npyroM yTBepx.neHHH, comacHo KOTopoMy Macca gRJigeTcg 

HHBapttaHTIIOH BeJIHqHHOH (He3aBHCHMOH OT CKOpOCTH). QqeBH,nHO, qTo nocne.n

nee nonoxe11ue npgMo npomsopequT 6hITYIQl.l.(eMy npe,nCTaBJieHHIO. o 

peJijjTHBHCTCKOM pocTe MaCChl co CK0pOCTh!O. Mex.ny TeM BTOpoe yTBepx.neHHe 

j!BJigeTcg nonpocry Kosapua11THOH q>opMynupoBKOH nepsoro. JJ.eno B TOM, qTo 

3aBHCHMOCTh HeKQtopoii q>HJHqeCKOH BeJIHqHHhl OT CKOpOCTH aBTOMaTuqecKH 

03HaJiaeT, qTo 3Ta BeJIHqHHa j!BJ!jieTCji KOMilOHeHTOH 4-BeKTOpa. O,nHy KOMilOHeHry 

HMeeT TOJlhKO CKaJij!P (HHBapuaHTHM BeJIHqHHa). Ilo3TOMY pOCT MaCChl co CK0po-
' I 

CTh!O 03HaqaeT'HaJIHque eme Tpex·npocTpaHCTBeHHhlX K0MilOHeHT, K0TOpblC Moryr 

npHHHMaTb H OTpttQaTeJihHble 3HaJieHHji 1I T.n. 

flpe.ncTaRJieHHLie 3,nech H npex.ne coo6paxeHHji** OTHOCHTeJihHO HHBapttaHT

HOCTH MaCChl, no HameMy MHeHHIO, 60Jiee qeM y6e,nHTeJihHhl. O,nHaKO BBH.nY TOfO, 



lJTO BCe eme HMeeTC.SI .!!.OCTaTOlJHO 60J1blllOe lJHCJlO CTOpOHHHKOB npe.ucTaBJJeHH.SI 0 
pOCTe MaCCbl co CKOpOCTbIO (oco6eHHO cpe.uu HecneUHaJJHCTOB), Mbl npHse.ueM 
eme o.uHo npocToe coo6proKem1e. 

YnpomeHHOe BblproKeHHe 2-ro 3aKOHa HblOTOHa HMeeT BH.!!. 

F=mw, (la) 

me m - Macca Tena, w - ero ycKopem1e, F - .ueiicTByIOma.si cttna. Lln.si ero 
KOBapHaHTHOfO o6o6meHH.SI HMeeM -

. i 
F'=mw, (16) 

me i = 0, 1, 2, 3. 3.uecb CJleBa qmrypHpyeT 4-BeKTOp MOlUHOCTH-CHJlbl, a cnpasa 
- 4-BeKTOp ycKopeHH.SI, OTKy.ua c OlJeBlfllHOCTbIO cne.uyeT, lJTO Macca m - :3TO 
nopeHUeB CKaJJ.Sip (HHBapHattT). 

2. fPABI1TAUJ1OHHhli1 ITOTEHUI1AJI 
HE MO)KET EhlTh TEH3OPOM 

HatJtteM c pen.SITHBHCTCKOro o6o6mettlf.SI Bbipa)KeHH.SI llJJ.SI noTeHUHaJJbHOH 

StteprnH (P0
) tJaCTHUbl MaCCbl m B rpaBHTaUHOHHOM none C noTeHUHaJJOM g(=g°): 

. i 
P' =mg. (2) 

OtJeBHllHO, .lJTO npH3HaHHe HHBapHaHTHOCTH MaCCbl ( «rpaBHTaUHOHHOro 3ap.Sllla») 
c tteo6XO.UHMOCTbIO Be.UeT K 4-BeKTOpHOMY noTeHUHaJJY T.SlroTeHH.SI. 

BoJMOlKHhle BO3paJKeHllll 3/ICCL CBllJaHbl C npe11CTaBJJeHHeM COOTBeTCTBYIOIUeii (2) q>OpMynLI B 

i ik 
BJ.Ille P = mg Uk' r11e Uk - 4-CKOpOCTb. XoTll B 3TOM cnyqae YTP3'1HBaeT CMhlcn CaMO IlOHllTHe 

IlOTeHI.IHMbHOH 3Heprnu KaK 3Heprnu, J8BHCl11Ueii TOnLKO OT nonoJKeHHll BO BHewHeM none_ 

,lleiiCTBHTenbHO, cornacHo· nocne)IHeii q>OpMyne «IlOTeHI.IHMLHall>; 3Heprnll OKaJblBaeTCll JaBHCl11Ueii 

TaKJKe OT «KHHCTH'leCKOii» xapaKTepHCTHKH - CKOpOCTH '13CTHl.lbl. C /lpyroii CTOpOHbl, nocne)lHee 
. -i 

BblpIDKeHHe MOlKHO npe11cTaBHTb B BH)le p' = mt8
1 

, r)le mk - 4-BeKTOp M3CCLI. OrKy)la npllMO BH)IHO, 

'ITO TeHJOpHblH IlOTeHI.IHM TlffOTCHllll, o6paJHO roBOpll, llBnllCTCll «nopolK)leHHeM» 4-BeKTopa MaCCbl. 

O6paTHMC.SI Tenepb K cpopMyne llJJ.SI 3ana3.UbIBa10mero rpaBHTauHottttoro 
noTeHUHana [5] 

i mui i 
g = -G -.- = -G mu 
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me Ri - 4-BeKTop 3anaJ.Ub1Baiomero (csernsoro) paccrn.sittu.si i = (cT, Ra), 
T = R / c . BbmHweM OT.UeJJbHO npeMetttty10 KOMnotte1ny noTettuuana 

o mu0 o m m 
g =-G-, g =-G-=-G-. (4a,6) 

s * R* s 

3.uecb cnpasa npe.ucTasnett TaK)Ke noTeHuuan s CHCTeMe noKo.si, T.e. 
noTeHUHaJJ HbIOTOHa. KaK BH.UHO, 3HaMeHaTeJJH :3THX Bblpa)KeHHH cosnanaIOT. 
IlocMOTpHM Tenepb Ha lJHCJlHTeJJH. EcnH s (46) qmrypupyeT Macca, TO s (4a) -
:3TO sueprn.si, T.e. KaK 6bI :3Heprn.si BblCTynaeT s pOJJH HCTOlJHHKa rpaBHTauHOHHOro 
IIOJl.SI. 

11MeHHO :3TO nOJJO)K{!HHe, KaK H3BeCTHO, CJJY)KHT s o6meii TeOpHH OTHOCHTeJJb
HOCTH OCHOBOH .!!.Jl.SI nOBbillleHH.SI paura noTeHUHaJJa T.SlfOTelrn.SI (cKa)KeM, no OTHO
weHHIO K :3JleKTpOMarttHTHOMy), XOT.SI HCXO.!!.Hble noTeHUHaJJbl HbIOTOHa H Kynotta 
HMeIOT attaJJOflflJHbIH BH.U. O.uttaKO, KaK .SIBCTByeT 113 npe.UbI.!!.YlUHX paccy)KJleHitH, 
.!!.Jl.SI :3TOro tteT a6COJ1IOTHO HHKUKHX OCHOBaHltH. 

3AKJ1IOYEHl1E 

113 cpopMyJJbl .!!.Jl.SI noTeHUHaJJbHOH :3Heprnu rpaBHTaUHOHHOro nOJJ.SI C yqeTOM 
HHBapuaHTHOCTH MaCCbl np.SIMO cne.uyeT 4-BeKTOpHbIH xapaKTep noTeHUHaJJa rnro
TeHH.SI. Ilpu :3TOM IIOJlO)KeHHe, lJTO :3Heprn.si .SIBJJ.SleTC.SI HCTOlJHHKOM rpaBHTaUHOHHO
ro IIOJJ.SI, OTHIO.!!.b He 03HatJaeT nOBbillleHH.SI paura rpaBiiTaUHOHHOfO noTeHUHaJJa. 
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