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, I. BBe.neHHe 

Cne~CTBRff, R ROTOpUM rrPKBO~T CBOnCTB8 HHBapHaHTHOCTn rrO~eBOR 

TeOpHH rrpn rrpeOÓpaSOBaHHHX ROOp~aT H rrO~eBHX WYH~H, HSY~arrHCb n 
pa.MRaX BapHaIWOHHIDe MeTO,n;OB B 1915-1918 ronax )l. OObÓePToM, r. JIo­
peE;.I.J;OM, ~. KJIetiRoM, r. BeãneM H ,I(pyBIMH aaroparor (CM. ón~orpaqJmo 

n/I/).B HeMa~OH CTerreHR eTn HCene,I(OB~ óUHn CTHMY~poBaHH oómeH Te­
opnei1 OTHocnTe~LHOCTn, paspaóaTHBaBrnenCR 8~TennOM B aTH ro~. HaH­
~onee ~eTRO O~OBHHe peSY~DTaT& B B~e ~YX TeopeM ÓUHH opopr~~Hpo-
BaHH 3. Hêrep 2/. . 

TIepBaH TeopeMa HeTep paCCMaTp'R~aeT ROHe~OrrapaMeTpH~ecl~ro rpyrr­
rry npeoÓpaSOBaHHH H ,I(aeT ROHCTpyRTHBHHH M~TO,I( rrOCTpoeHHH COXPfU~­
CR Be~inm B reopza, T.e. HHTerpaJIOB ypaBHeHHH ,n;BRiKellIDI /3-/. 

BTOpaH TeopeMa HeTep~PMY~pyeT MaTeMaTH~eC~e cne,I(CTBRR, RO­
Topue oÓYCno~eHH HHBapHaHTHOCTDID rroneBoil TeOpJIIJII rrpH-rrpeoópaSOBaHRHX, 
s~aBaeMHX rrpoHSBGnhHHMH WYH~,Roop~aT JII BpeMeHH. B aTOM ~~ae 

~eB&~ 'laCTH. ypa13HeIDrll 8i1Jrepa 11 rrpOHSBO,I(HhIe OT nax y.n;OMeTBOpmoT TOJK­
.n;eCTBaM. . . 

Cor~aCHO pacrrpoCTpaHeHHOR TO'lRe speHHH /4,5( R8TeponCKKe, To~eCT­
na YCTaHann,nnaroT saBHCHMOCTD Me~·ypaBHeHRHMR 3~epa B TeopHH H rros­
BonEIDT TeM caMHM paccwaTpHBaTD TOHbRO ~aCTD ns HHX KaR HeSaBHCHMHe, 
a OCTaBrnneCR ypaBHeHRH - RaR cne,I(CT~Me OCHOBHUX HesaBHCRMUX YpaBReHHil. 

O.n;HaRO B OÓmeM arrY'lae aTa 'saBicJlIMOCTb IIe ~eTCR rrpoCTO ~eR­
HOM, a aupasaeeca c rrOMOmbID ,C.OOTHOrneHHli,. co.n;ePJKB.IIUDC 'tIaCTHI:1e npoasaon­
1qle OT ~eBUX xacreã ypaBHeHHR 3tmepa. CymecTBeHHO, 'lTO npa aTOM tIaCTD 
ypaBHeHM~ 3:l1JIepa He co.n;ep:IKMT cTapIUrtX (OÓWlliO'BTOpHX) rrpOMSBo.n;HHX rro­
JIeBHX q;ynKJJ;I-IIno BpeMeIm (TaR H8SImaeMlIe JIarpaHJK8BH CMSM). EcnH TOJK­
.n;eC~Ba HéTep YCTaH3BHHBaroT rrpoCTyro ~MHei1IIyro SaBHCHMOCTL Me~ JIeB~ 

'tI8CT.AMH ypaBHeHilli âK7Iepa', TO JIarpaIDKeBHX CB1I3etí B r eopaa ReT'. TIOHB7Ie­
mre ~arpaHJKeBllX cnaaeã ae rrOSBOJIJIeT·Y'l:BeP'K,naTD oea .n;orrOJIHHTMbHOm 
ananaaa , 'tfl'0 rrOJIy~eHHlle B peSY~DTaTe OÓll:mOH sapaannoanoâ npouenypa 
ypaBHeHIDI 3itJrepa B paccaarpzaaeeoã aanaxe corcraoonamr, Ilpli: IDe BHBO,IJ;8 
IDIKalOOC CBSIS8H MeiKJIS BapHaI.lWIMH rro~eBlDC WYH~il li BapHaI.J;IDnvm HX rrep­
BHX rrpolISBO,IJ;UUX H8' npennoaaraerea, TaRom THl1a aapaanaoaase aanaxa 
BOSImRaIOT B HaHÓOJIee MHTepeCHllX c TO'lIm speHIDI' rrpR7IOJKeHHtt rr0Jl8BHX MO­
,I(eJJRX: B aneRTpo,IJ;mIaMHRe, xpoMo.ImHaM~U{e, B oómeM reopaa OTHOCHTMD­
HOCT~. BaTOM cny'tIae To~ecTBa HeTep rr03B~T ~aCTb YPaBHe~ 3AHepa, 
8 HMeHHO JIarpaIDK,8Bll CM3H, TpaRTOBaTD RaR YCJlOBHR H8 na'tIM.bHHe J];aHHIle. 
3136.moUWI BO BpeM8Im orracanaerca npn aTOM OCTaBllIIDJlHCfI YPaBHeHRlIMH: 3ftJIe­

"van~~ü~~~~~licrnT~ t. 
ueflB~ ~r:,,·.,.,IioBam.:.fi~ 

t:.'J'~e. m. I r~'-~Tt::~ A I 



pa, TeM CaMIDJ[ 06eCrrelllmaeTOJI corJIaCOB8HHOOT:D Bcel ClICTeMll BayHallB­

ommx YpaBHemril c TO'tIKH apenas qioPMYJmPOBKH sa.n;alJH Ko1IlIil, T.e. HéTe­


poBCKKe TOJK)];eCTBa B ItOHellHOM csere rapaHTHPYJDT BImOJIHlDJlOCT:D npmnnma
 

IIpLPmHHOCTK B TeoPlm c 6eCKOHe'tlHoi! HenpepllBRoit rpynrroit CBMMCTpmI.
 

Bce ypaBHemm 3itJIepa OKaSllBaIOTCJI GYIIteCTBeHHHMH, li pas.n;e.n:eHHe HX na
 
nesaaaoaaae l! saBHcm.m:e B 3TOM CJIYli8e HeBOSMOlIHO. O6oOHOBalmIO TaKOH
 
TpaRTOBIm HeTepoBCKmC TOJK;IJ;eCTB K nOCBmI{eHa ,lt8HHWI pa6OTa. 

2. TOJiUIecTBa HéTep H HX IDITepnpeTawm 
~ /2,4,5/

fJIH nplme.n;eM 3.n;eC:D 6e3 .n;OKaSaTeJI&CTBa BTOpym TeopeMY Hêrep • 

IJyCT:b g)yHRqKOHaJI 

S [UlxJ) = Sd: f(tI, ou) 
(2.I>

Q 
o I. "-f 

mmapnaHTeH OTHOCHTe.n:LHO upeoõpaaoaaaaã Koop.u;HHaT x== I.x ;X, ... ) X } 

E rrOJIeBHX tJJyHrontii lI(~")= I ~(.x):J"" t(N(X)} , SaBHomJtHX OT"I/ rrpo­

HSBO.1IMIHX epyHKI.Uli é (x) , 5 = I, ••• , m, li HX npoH3BO,roIHX .n;o
 

k-1'O rroPRJtKa BK1IIOlfiIieJThHO. Tor,Ita lIMem MeCTO m, T~eCTB, BK1IJ)lIBI)­

mmc JIarpam!eBH BlIpaJltemm: (JIeBHe TIaCTH ypmmeHHit 3AJIepa) 11 BX npozs­

BOJtHHe ,ItO J -1'0 nopansa, 
A1m npoCTOTH orpamrqm4eH c.ny1l3eM 1- = I li B8pl18I\D> «floPMll WYmt­

IJ;d sa.n8JtHM qx>I».\VJIoi 

8li .(x)==1 ~ é Cx} + r S • d éS(IJ
 
c t S (fi? U:Tj'l ,
 

(2.2) 
't'::: ~, . ":1 AI, S = f ..... ,1If" ~ = O, f >••• , n -1 . 

S s
 
3.IteOD KO~eH'1'H i. li 'J'f. mwmTCJI 38)(a1IHJOO1 ~
 

, t· (J z,e
:r , U , uu , f}2 u II T.,It. IIo noBroPflllllHMCJI HHJteRC811 npe.Jt[IOJ1a­

raeTCJI cyampoBaHHe B COOTBeTOTBYDJ(HX npeJt8JIQX. EcJm lIepesl 0603­
HalfilT}, JIarpam18BH mJP8:&elOOI .nm (2. I> ~. 

L.:=L(ar )_ a~ 
(2.3)

f. aJ~ a .::J'u . uZ/'
~)/' ~ 

LI = iJut • '
 

t',,;u- âr? )
 

~ TOJQJ;eCTBa, o ROTOpHX I'OBOPBTCJI BO BTOpoA: ';leopeE He'.rep. 38IDIeKBam'­

CR: TaK: 

2 

L 11. ~ L(L. ,s,)= 0, S=f, ... ,m.
i/i s-: 1:/ut 

(2.4) 

Q6-cy.n;HM Tenep:D, B 'tIeM COCTOHT CMólCJITOJiUteCTB (2.4). 

Ecnn saROH npeo6pasoBaHHH noneBHX ~YHRuaft (2.2) TaKoB, 'tITO 

l.5 == o (TO'tIe'tIHWI peJIJITHBHCTCRaJI tIaCTHlJ,8. peJIR:THBHCTC.KaSI crpy­
Ha/5/}:~o H8TepOBCKKe TOJiUteCTBa OSH8'tIaIDT JIHHeAHyro saBHCHMOCT:D ~eBHX 
tI8CTeft ypaBHeHHft 3nJrepa L. . BaTOM eJry'tIae m; ypaBHeImIt 3:Lt1Iepa 

.f!BJI.HIOTCH CJIe,nCTBHeM OCTaJI:D~ ~= Af-m ypaBHeHd:. "CJHCJIO HesaBHOHMWC 

ypaBHeHHft MeH:DlIle 'tIHCJIa HeHSBeCTHIiX qJyHRuPI!.
s 

IIyCTp reneps ,. =! o . 3armmeM,ypaBHemm 3arrepa B CJIe,l{yI<lI{eM 

BE,ne; "I' 

L.= À .. i/. - t (ti, ali, g;): o, 
e ~J J c .(2.5) 

l.,.J·.=;' I •... ) AI, 
rc;n;e 

a2~ 
t.~ti , - OU·A..= tY.:rt) , (2.6) 

1) ou, 011. 
't 

-2 l J au 03HSQaeT BTOphte npOlt3BO.n;Hlle nOJIeBlDC qJyHIa~d!. OTJIl'l"tIHhte OT U. 
C rrOMOIIt:&IO T~ecTB (2.4) nOKro&eM, 'tITO ypaBHeimH (2.5) rrpe,ncTaBJIJllOT 

cocoã cHcTeM,Y HS 'Z-=JV- 1ft- YPaBHeHldt BTOPOro rtopmsa IIO nepeMeHHoA 
d . 

J{' (no BpeMeHH) H m ypaBHeRd. cozepsantax npoHSBO,ItHHe nOJIeBHX 

if}yHIWJdt no X 
a ae BhtIIle nepBOI'O IIOprmK8 (111; aarpaazeaax csaaeã) , 

MIl orPB.!IH'l{[oIMCSf TaKHMH npeoõpaaoaaaaaaa (2.2), ~ xoropsx ItOS@JHUR­
~s ')ts o . mi, '''Tnr3eHTht I i H ti fjw oonepaar rrpoaaaomnre no. X nOJIeBlDC ':i'JH.lUI,DXJ. ne BR-

me nepsoro nopansa, IIO,nCT8BHM B TOJlt,IteCTBa (2.4) aBllHit mm aarpaaae­
BHX Bhtpa.1KeHHft (2.5). B pesYJI:DTaTe caaraexse , co,ne~e nropse npoza­o 
Bo;rtHhte no x OT n0JIeBhtX qJyHI<IJ;ttA npHBe.nyT K nOJm1leHHll B TOJ!,I(eCTB8X

lO 
(2.4) TpeT:DHX npoHSBO.nHlDC IIO X 'OT ti (X) • Koa@íHInieHTht npa BTIDe 

npoHsBo~ ,nonzHht To~ecTBàHHo IlO CBOKM apryMeHT8M 06p~aT:DCH B HOJI:D 

s 
À.,r. =0, f~-c.·'J·~/JI, S={,.".m. ( )

1j (j J O 2.? 

TaImM oopaeoa, MaTpH1Jll À KoalfxI>HInieHToB npa ~, (X) B YPsBHe-

HHHX 3IHep8.(2.5) KMeeT ~ cOÓCTBeHHhtX BeRTopoB c HYJIeBhtMK COÓCT-
s

BeHHIlMB SHa'tIeIIIDn.m :r. . 3'1'0 OSHSqaeT, lITO JmHelHmm npeoopaeoae­. uJo . 
mmMH cEoTeMy ypsBHeRd (2.5) MOZHO npe,ncT8BHT:D RaK ~ = /V- m 

3 



ypaBHeHHH, paapemeHHUX OTHOCHTe~l:>HO U 
(2.) • • _ 2 o<. 

LCÁ -== Urj. - Qv( (~., au ·, ' iJ lfi) = o, (2.8)t 

f ~ of, fi ~ 1-, t'= f, ... , .IV O 

11: nv ypaBHeRRR, conepxaerax ITp011:aBO~H1le ITOJIeBblX <PYHKmrtl: rro X He 

BHllie rrepBoro rro~Ka 

-/!. S ;} -2
B (ti) 811, () u)= :r: (u, ol/f t- (u ou ;] u)..= O 

S f/J o j 'J , (2.9) 
fi=. (, ... ,m. 

C rrOMOml:>ID To~eCTB HeTep (2.4) ~OKaaMBaeTCH arre~IDmee B~08 

YTBepiIi.I(8lill8. JIarpaH.JKeBhI CBRaR (2.9) MOiKHO paccxarpasarr, KaK YCJIOBRf.I: 
Ha Ha~~l:>HHe ~aHHhIe ~ HOp~l:>HOR CHCT8MH ypaBHeHHfi (2.8). nOK~eM 

aTO, r ,», rrOKaJKeM, ~TO eCJIH Ha~~l:>HhIe .n;amrn:8 B MOM8HT BpeM8lill ..z -= 
, tO 

o 

O 1. 11- 1 • o i ?f- ( .}t : {Ui ( ) X, ... ) X ) , U.". (t , ..x ),.. , X )., f ~ t 1f N 
BUÓpaHu TaR, ~TO y~o~eTBopmoT ypaBHeHRHM(2.9) , TO aTH ypaBHeHRff 
ÓY~T BurranH8HhI H BO BC8 rroarre~ro~e MOM8HThI BpeM8HM, eCJIH aBonIDUKR 
CHCTeMH BO BpeMeHR rrO~~H.fI8TCJI ypaBH8HIDIM (2.8). 

JIarpaH.JK8Bll BUp8JKeIDrJI L. , r«j .6. IV ,BXO,IJ;m!U'le B To~eCT-
Ba HeTep (2.4), MOiKHO rrpe~cT{BHTl:> B B~e ~efiHoa KOMóKHaunn ypaBH8­
HRR BTOPOro rr0.PMI<a (2.8) III ~arpaH.JK8Bh[X csaaeã (2.9) 

'V (2.> m 

L=ZC'cj.(u,fJu)L -rJ;rJ.iu,ou)B, (2.10)
d,-i J o'v / ~ sJ. - .5= f v 

l~j~ JV, 

rrO~CTaBHM (2.10) B To~eCTBa (2.4) H y~TeM ypaBHeHRff (2.8). B peaY~l:>­
TaTe rro~Y~M o~opo~yro CIIIcTeMY ypaBHeHIlIfi B ~àCTHHX rrpoJlIaBO~llX rrepBo­
,ro rro~Ka Ha ~eBhl:e ~aCTH JIarpaH.JKeBblX cBRaefi L3 

n-t S 

iJBs _ 2., a r3 8. ';,t 8 I 
f ~ S')5 .!: m'.iJ.x 0 -jJ Sh:J ,h -r ~ ss' Si) (2.11) 

11=1 uJ. s=( s s 
KoaqxpnIUieHThI as h li !jSSI BI:lp~aroTCJI xepes l j '/;'J'I M JJS' 
PelllelilleM CMCTeMH (2. II), y~oMeTBopJIIOInHM Ha~aJIl:>HllM .n;aHHhIM 

B I 0_ to = o, (2.12)s x- o o 
JIMJIeTCJI HY~eBoe pemenae 8 s = o rrpK.x > I . B CTlL1J.y reope-
MIl e~cTBeHHocTH .n;~ra.x pellleHHfi ~ (2.11), (2.12) HeT. ~eHHO aTO 
YTBe~eHHe rr03Bo~eT HerrpOTHBope~o C~PMY~HpOBaTl:> aa.n;aqy ROlllH 
,1J,1IJI CHCTeMbl ypaBHeHJIIa 8bepa (2.5). 

~ 

Oócy,mm reneps aesoropse o6IItHe CBQilCTBa aTol CHCTeMbl. Ha'tlaJI:DH1I'e 
;n;amme JPIH YPaBHeImI (2.5) ae MOryT ÓHTl:> BIlÓPaHH .npoH3BOJIl:>HO. OIm 
.n;0JI?K.Hll y;UOBJIeTBopaTJ; JIarpaHilte~UM CBJIaRM (2.9). BaToM CM1iCJIe ypasae­
HIDI 8:t\JIepa (2.5) MOj1ffiO CqprTBTl:> "nepeonpenexennsaa", Ho B TO JKe BpeMR:, 
eCJIH Ha'tlaJIl:>HI:le nannse .nsõpans TaR, 'tlTO OHH y.n;OBJIeTBop.moT JIarpaIDIteBbIM 
CBRaJIM (2.9), TO na N rrepeneamrx U .rxi , f ~ i ~ IV OCTaeTCJI TOJIl:>­
KO 'l = ;V- m ypaBHeHJIIH BTOPOro ho.PsmKa no X o B HOPMaJI1)HOfi epop­
Me (2.8). Ilpn aTOM, K8K Ówro nOKa3aHO BbIllle, ne sano SaÓOTJlITl:>CR: o Bll­

o t tJnonaeaaa onaaeã (2.9) B noarre;n;yIOlI\He MOMeHTbI X > . BaToM cMIic­
.ne BCJI CnCTeMa ypaBHeHHfi 3:0JIepa (2;5) MOJKeT paccaarpaaarsca K8K "aeno­
onpenenenaaa", conepsanaa <PYHK!.WOHMl:>HI:lfi rrpOR3BOJI. 8TH rrpoTJlIBOpetmBI:le 
sa nepaaã BarJIH,Il; CBOHCTBa ypaBHeHHR (2. 5) cor~aCOBbIBaIOTCJI c TO'll!m 
apenas sanaxa KOlllH TOJIl:>RO caaronapa H8TepoBCIGIM TOJK,JJ;eCTBaM (2.4), 
n03BOJIJnOIItKM TpaKTOBaTl:> 'tlaCTl:> YPaBHeHHií 3it7Iepa (2.9) KaK YCJIomm na 
Ha'tlaJIl:>HI:le .n;aHHI:le. BaJKHO OTMeTHTl:>,. ~TO soe ypaB~eHmI 8:0JIe'pa (2.5) ,OKa­
mmaIOTCJI c'ymeCTBeHHI:lMR, H me paanezeaze na Hea8BHCIIIMbIe JII 3aBRCHMhI:e B 
aTOM CHYqae HeB03MO~Q. 

PaeCMOTpHM B K8~eCTBe npoCToro npRMepa CBoóp~oe rrOJIe MaKcBe~a 

s = -. !..Jd:X r ;:,jk~l' . .JUV , (2.,13) 

Fr- =tY 
j'.f 

AjI- d 
V 

/t 
~ 

) ,/Ul zJ·.= O, i 
J 
e, 3. (2. 14) 

HHBapHaHTHOCTJ> ~eopHH rrpH KaJIHÓPOBOqaux rrpeoópaaoBaHRffX 

(2.15)ó/f. (oZ)= a é{x)
:;u /" 

rrpHBO,IUiT R TOMY, 'tlTO nropaa napa 'ypaBueHHa MaKcBeJIJIa 

jUY 

a F =0 (2.;[6) 
.I'" 

COOTOnT H3 rpex ypaBHemrft BTOPOro nopansa rro BpeMermI } 
.jUt' ... . • • J'. t''' 

~ F- x: fi t'.- d tA o + ~. ( J A t - iJ fiJ )::= O r ~ c',jl- 3 (2.I7)
2 

H o;n;Hol JIarpaIDIteBOit CM3H 

~f-~~ ~(;;5t°-rJA'j.=O,,, 1'~t~3. 
(2.18) 

I)McnOJI:&3yeTCJI MeTpHKa c CHI'HaTypoA (+,-,-. - ).
4. 

5 



B B8KTOpnhIX OOOSHaqenMRX (2.17) l:'I (2.18) 3anl:'ICH!}aeTeR COOTBeTCTBelillO 

TaK' ­. ,': BE
 
zot /-1 - rJ~'o == O;) (2.19)
 

->

dt,(/ E.:=o. 
(2.20) 

Bce q8Tbtp8 ypaBHeHIDI (2.17)-, (2.18) JIBJI.RIOTCJI cYI.qeCTBeHHbtMli, M HM on.... '1: 
HO l:'IS Hl:'IX HeJl:bSJI paccaarpaaaer, KBK CJIe,n;CTBl:'Ie ,n;pyrl:'IX. Ho oaaronaps 
TOJli,1l;eCTBY ReTep 

- .JUY 

~"1 ~ /- .x: O (2.21) 

JlarpaIDKeBY CBJI3:b (2.18) l:'IJll'I (2.20) MOJKHO TpaKTOBaT:b lml( YCJIOBl:'Ie na 
HaqaJI:bRbte ,n;aHHue ~JI Cl:'ICTeMbt Tpex ypaBHeHl:'I~ BTOPOro nOp.lI,IJ;lm (2.17). 
)48í-tc'rBl:'ITeJl:bHO, rrpol:'I3BO,n;H8JI no BpeMeHl:'I OT iJ F~() oopauaerca B 
HOX:b B CRrrY To~eCTBa ReTep (2.21) l:'I ypaBH~HH (2.17) 

aIJ jYjl': r3 (J F;U~ d. rJ F;w~ - rJ. {d f'IU )!' ::::­
o ;u li ;U t /' t.;« o. 

(2.22) 

3. I1.HTepnpeTa.I..WR rt8TepoBcRIDC TOMeCTB B Teomm rpalillTamm 

TpaRTOBKa To~eCTB ReTep (2.4) l:'I cooTnornenHH, BHTeRaIDI.qHX H3 HHX, 
RaR ~cnOBMH COBMeCTHOCTR (HenpoTMBOpeqRBOcTM) nOJleBHX ypaBneHRM (2.5) 
npe,n;CTBBrrReTCR HeM HaMOOJlee rrOCJIe,n;OBaTan:bHoH. 

B 3TOH CBff3l:'I ,~~JleCOOOpa3HO nO~OOHO OOCY~T:b 3,n;eC:b M3­
BeCTHoe YTBe~eHl:'I8 16/ o TOM, qTO yp8BHeHIDI rpaBl:'ITaunOlllioro noJIJI CO­

,n;8P*BT B C80e Ta~e M ypaBn8HRff ~ caMOR MaTepl:'IH, KOTOpaJI cos,n;a8T 
3TO nOJIe (T.e. ypaBHeHl:'IJI ,n;B~8HHJI MaT8pl:'IaJI:bHHX qaCTMU Rnl:'I BTOpyro na­

py ypaBH8Imít MaKCB8JL1I8 l:'I T•.n;.). 3,n;ec:b JKe Mbt npoCJI8)J;l:'IM 3Boiroumo B HH­
TepnpeTa~ H8TepoBcKHX TOJli,1l;eCTB B paOOTBX TRn:b08pTa /7,8 no OCHOBa­

HHffM o6meft TeOpHR OTHOCRTeJI:bHOCTH. 
PaCCMOTpHM, CJle.l(YJI I'HJI:D6eP'I'Y /7,8/, reopmo B8KTopHOro IIOJIJI 

W~(X) (ne 06JI3aTeJl:bHO IIOJIJI MaKCBeJL1Ia) B ~paBHTaunoHlloM none , on­
pe,n;eJIJIeMYro ~HKunoH8JlOM ,n;eHCTBHJI 

S =-í 5 + S , S == - dê j ri j.11-q R, S = rd}· V-o~ ,(3 I)
lJ \XI 3 O ~ Jl c1 W • }

Mbt He 6y,n;eM KOHKpeTM3l:'IpOBaT:D Bl:'I,n; JlarpaIDK8Boí-t nnOTHOCTH BeKTOpHOro 

nOM cfW ,a orpaHMqnMeR npe.n;rrOJlOJK8HMeM, qTO .n;eíícTBMe SV lA/ JIB-

JlJIeTCJI, KBR l:'I 'S , IDmapMaHToM npn 06I.ql:'Ix rrpeoõpaaonannax xoopnmrar 

j I JU 
eX:JU= f co, 

(3.2) 
BBe,n;8M CJIe.n:yIOOttf8 oõosiraxeaan ;o;JIJI ypaBH8Hl:'IH rpanarannonnoro nOM: 

i!J -G +'T '-O
JI.-{,Il J'Nv JU'v , 

r = -de-1(R .- - f () R ) 
"-fju li ? v 2. rJJlA JJ ) 

-!.l/~ T = SS /8 .;wv2 r; /fiJ I.{/ 4 
l:'I B8ItTOpHOrO nOM W I(.x) j 

-V~ L =S.s:w ==0 
tJ / 8 w/ 

To~eCTBa ReTep (2.4) 3a~cHBaroTCJI TaR /5~ 

v ~';'-L),w 
;Í 

(3.3) 

(3.4) 

(3.5) 

(3.6) 

A /1.(, A/vi vt;u v: L =0, (3.7) 

~;U=~~1-~1~] /u)A=O}1)2)3~ 
r.n;e \7;- - KOBapl:'IaHTH8JI rrpOM3BO,n;H8JI TI M8Tpl:'IR8 9'''1/ (.;(' ), Bxona­
I!Ui8 B Sfk BTOpU8 nponanonaae ~ (x) 'irr Bl.IIDIIOT na TIl1.n; TOJK""v' 

JlA
,n;eCTB (2.4), TaK ~K OHM ne M8HRroT ;arpaHJK8BliX .BhlpaJK8nl:'Ií-t dS / Sº/~ 

yqnTlffiaJI, xro ~ /": B OT,n;8JI:bHOCTM MM8IDT M8CTO ~OJK,IJ;gCT-
'-1JI.1 vBa . ~ 

\7 r := o 
~ "-rJlA. - , (3.8) 

JlerKO nOJIY~aeM l:'I3 (3.7) l:'I (3.8) l:'I3BeCTHoe YTBe~eHl:'Ie /9,10/: lro­

BapnaHTHaJI ~epreHunH rnn:b6epToBcKoro TêH30pa 3Heprl:'IH l:'IMIIYJI:bca 
(3.5) 06pamaeTOJI B HOJI:b B cl:'IJIY TOJI:bKO ypaBHelill~ rpanarauaoanoro no­
M (3.3) l:'IJIH TOJI:DKO ypaBHE3lillft MaTepl:'IaJI:bHhlX nOJleít (3.6) 

r77/'v
~! .x: O. (3.9) 

ECHH npe,n;IIOJIOKHT:b, qTO BaITOJIHeHbt yp8BHeHl:'IR rpBBI1T8unOHHoro nOM 
(3.3),. TO H8 (3.7) IIOJIYqaeM 
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L
À 

W -t: W \7. L 
À 

-= o 
)jU' .JU. f ' (3. I~ 

llTO 3KBHBaJIeHTHO (3.9) rrpH Sê.,I(HHHOM BH,JJ;e ~rr; JJ 

CooTHoilleHHH (3.9) _RnH (3.10) HaKll~aroT OlleHb xeOTKHe orpaHHlle­

HIDI H8 BJ.U( ypaBHeHH:tí 3KJIepà' .wm "MaTepHMbHbIX" noaeã, B psme CJIY­
xaes 3TlIX YOJIom1ii ORaS1IBaeTC.R: nocraro-nro , llTOÓhJ: O,IJ;HOSHallHO rrOJ!YtmTl> 

Te Ypa:BHeHIDI wm "MaTepHaJIbHhJ:X" nozeã, KOTopHe OJIe;rr,ylOT HS BapHamm 

~HKUHOHan:a .n;e:ttOTBBH, OOOTBeToTBy~era BhJ:ÓPaHHOMY BH,IJ;y ~ v B rpa-

BHTa1J]tIOHHHX ypaBHeHWIX (3.3). .J'1 
EOJill renaop 3HepI'lm-mvrnyJIbOa '7;u li nopoznen TOqeqffilMH xacrara­

MM, TO ~ BaITOJIHeHHH (3.9) HeoóXO~MOÍ qTOÓhJ: qaOTH~ nBHraJIHOb liO 

reo.n;SSHqSOKHM B MeTpHKS gU IJ (:x) 11, 2/. 
,lJ,1IJI rroJIeii,. Bsamo.n;etfuTB.YIO!.!U'lX o rpaBHTaURe:tt, rosnecrsa HeTsp :.na­

IOT HeROTOphJ:e ypaB:flemm na JIarpaIDKeBhI npoaasonaae 3THX ilOJISi1. Hanpa­
M8p, ,1I,1LfI csaaapaoro ilOJIjI cjJ (x) BMeOTO ,3.10) HMeeM 

L .i> =0 
(:3.11)CK '/ ;) 

JI)Ul nQJIH MaKoBeJIJIa oea aapanos 

L 
~ 

./-' ==0
~M }./A . (3.12) 

CooTHoilleHIDI (3.10)- (3.12) YJKe ae OTOJI:& O,ItHOSHallHO TpeóyIOT BU­

namieHHH ypaBHeHHi\ ,nml "MaTepHaJIl>HbIX" noaeã, no opaaaeaan 00 0Jf3­
tIaeM TOtIellHllX llaCTHIJ;. Harrpmrep, -(3. lI) óy.n;eT BImOJIHeHO H npa rex 
SHatIeIDISDt X ,Kor.n;a a ,f.,;:: o a L =I O • BTOpaJI

;« lf'/,L"" .-ele' 
rrapa YpaBH8HHI MaKOBeJIJIa -JM ae -6YJJ.eT c.rre.n;OBaTl> MS {3. 12), 
eCJm ciet li J-;IJ U= O • r ,e, C,EH) = O /13/. F1I{e õozee 
OJIOJ!tHH8 YpaBHeHIDI (3. IO~ na LI< MH HMeeM B CJIYqae npoassomaoro 
BeKTOpHora rtona, BSaIDv1D,neftO'Í'Bynnera o rpaBHTaI1J{s"lt. HOHO.. llTO Olm MO­

ryT ID.reT:D ae TOJIbKO· Tpm3HaJIbHUe pernemm L);:: O ,HO Xl H8HYJi9­

BH8 pelllSHHH. HanpIDJIep, L). = C0l15 t npH (E --H)=w O "t~_ _ .rne 
-E IV H H"" -- BeKTOpU "3JISKTpHlleOKOI'O" H lIMBrHHTHoroll 110JIel .wm 

T9HSOpa Uí'Jl" 11 • 
TpaKTOBRa COOTHOilleHHi\ (.3.9) KaK ypaBHeHHa.~ IlMaTepHM1>HHX" no-

JIeft 38Be.n;OMO HS rrpoXO,IJ;3T ,nml rrOJIfI, tmOJIO KOMlIOlIeHT KOTOPOro n:peBllIII8eT 

llsTupe. 

TaKHM oópasoM, OOOTHomSHRff (3.9) KrrH (3.10) H9aKBKBaHeHTHH 

B OTPOI'OM OMHeJIe aTOI'O CJIOBaYpaBHeHIDIM ,u;r.R: "MaTepHaJ11>HHX" noaeã. 

Ho rJIaBHOe -SHaqeHHe ,naHHHX ~ooTHoilleHHft'SaKnIDtIaeTCH BOBOe He B reHePR­

. 8 

pOBaHIDi ypaBHeHHM MJI "MaTepHaJI:&HIDC" rrOJIeM M3 rpaBHTaUROHHbIX ypaane­

HHH (3.3), a B TOM, qTOóhI OOrJIaOOBaTb oaMH ypaBHeHHH rpaBHTa~OH­

Hora nOM (3.3). TOJIbKO npn BbIIIOJIHeRm'I (3.9) MOJKHO TpaRTOBaTb ypasae-
HWI vyJ"A'o'= O ,He. conepxauare BTOpbIX npoaaaonaux 9JlIV (xJ rro 

npeaena, KaE YCJIOBlf,FI' na Haqa[bHhIe ,TI.aHHhI8 J M TeM oaMbIM KoppeKTHO o<I?oP­

~JrnpOBaT:& sa.n;aqy Ko~. l1MeHHo 3Ta poas YCJIOBHít (3.9), (3.10) qaOTO 

yrrYORaeTCH ~S BH,IJ;y /6/. 

I 
B 3TOM OTHorneHHH HHTepeoHo npoCJIe)J;RTb, RaR TPaRTOB~Ob COOTHO­i 

I illeHHH (3.10) I'.M:&ÓepToM B ero paóoTe "00HOBaHHH WiSiRH" 7,8/.(. 
Xoporno M3BeOTHO, qTO eme .n;o paÓOThJ: 8. HeTep 2 IH~:&óepT.n;an1 

<I?oPMYJIHPOBKY (ces .n;oRaSaTeJIbOTBa) reopeza , 'OJI~lfifBille:fi BrrOCJIe.n;CTBIDI 

HaSBalllie BTOpOH Te6peMIl HeTep (TeOpeMa I B 7, I), H IIllipORO ee HC­

rrOJIbSOBaJI. 

YOTaHoBHB OOOTHorneHHff (3.7), ~:&óepT YTBe~aJI B rrepBoM Ba­

pHaHTé OTaTbIIJ: "OoHoBaHBH cPHSHKH" /7/: 

"By.n;eM Ha31IBaTb ypaBHemm (4) ( B HaIllIDC OÓOSHatIeHIDIX 3TO ypaBHe­

HYlli (3.3)) OOHOBHhJ:MH,ypa~HeHHHMIIJ:rpaBHTaURH, .a ypaBHeHWI (5) (B ,naa­

HOH OTaT:&e - ypaBHeHHff (3.6)) - OOHOBHbIMH ypaBHeHWIMH MeRTpo,I1;l'IHaMIIJ:­

KH B:JI1i oóoómeHHHMll ypaBHeHlf.fIMR MaKOBeJIJIa. Ha OOHOBaHIDi T'eOpeMbI I tIe­

TbIPe ypaBHeHIDI (5) MOJKHO paoOMaTpIIJ:BaTb 1C8K CJIe.n;OTBIDI ypaBHeHHH (4), 
T.e. nerroope.n;oTBsHHO Ha OOHOB8HIIJ:H 3TOM MaTSMaTHqeOKOH TeopeMU MOJKHO 

• I YTBeplK,Il;aTb, llTO B YIC8saHHoM OMhJ:CJIe HBJIeHIDI MeKTPOmnraMIlJ:KH rrpelIoTaB-' 

JIRIDT OOÓOH affiffieKTR rpaBMTaYHH. B 3TOM BHBo,ne H YOMaTpHB8Iü rrpoOToe H 

OOB8PllleHHO HeOJIW,IJ;aHHOe peIlIeH!IIS rrpodnexa PMMaHa, rrepBbIM aasasuero 
TeopeTHlleOKHe RShJ:ORaHBH OTHOORTeJIbHO B3aHMOOBflSIIJ: Me~ THroTeHHeM R 

OBeTOM". 

PaSYMeeTOSI,oooTHoruemm (3.7),BHIIOJIRMMOOTb KOTOpbIX TpeóyeTOSI 

,IT,JI.H: OOrJIaOOBaHHOOTR OaMIrDC TpaBliJTamrOHHHX ypaBHellliH (3.3), ae rrOSBO­

JIHlOT .n;eJIaTb TaRRe cI>iSiqeOKRe BUBO,!U:l. B OKoHtIaTeJIbHOM BapHaHTS OTaT:&H 

"00HOBaHRfi cPRSHKH" 8 WbõePT OrryOTM neos npouaraponaaaaâ BID1Ie 

oósau;2). A OOOTHomemm (3.7) OH TpaKTyeT s.n;eo:& rrpoOTO .KaK MaTeMaTR­

qeOKOe BhJ:pa>KSHHe OMSH, lIMeICllleit MeOTO B ero Teopml Me!tJXY rpaBRTa­

1J]tIeH R MeKTpoMarHeTHSMOM. 

ITPaBMl>Hasr TpaRTOBKa H8TepoBOKHX ~O}K)J;eOTB OKaSHBaeTCH npRH~­

aJIbHOH npR KnaOOR~.KaDHH TeopRi\ o óeOKOHellHOH HerrpephJ:BHoi\ rpyrrnoH 

OHMMeTpmt. 

(I 
X)Ha PYOO~M HSUKe ~~ jY6JIHKOBanCH TOJIl>KO nepBOHa~aJI1>HHI BapHaHT 

3TOH paóOTH rnJIl>ÓepTa 7 óes HeoÓxo.n;HMHX s.n;e01> ROMMeHTapHeB. 
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~E.aHH tiPHRHTb T~K10BKY H8TepoBCKRX TO~eCTB B TIepBOM BapHaH­

Te pa60TH llLrrb6eprra 7 , TO ero Teopmo, a ~K'l'M'qeCIm CTaH,IJ;aPTHyD
 
06ll{yID Teopmo OTHOCRTeJIbHOCTK, BK1ID'qBJQII{yID TIOJIe MaKCBeJIJI8, C.7le.nyeT
 
C'tIHTaTb npEMepOM e~oa reOMeTpH30BáHHo~ TeopEM llonH. SneKTpoMarHe­

TH3M Jm7.I.R:eTCR: aneos .fIK06H CJIe,n;CTBHeM rpaBHTamm. T8KO! onm6o'tlHI:Ut
 
mmo,n;, 6aSHpyIOIIal!C.fI TOJIbKO Ha TIepBOM BaPHaRTe CTaTb~ Th.1ID6epT8/7/ ,
 
H 6WI cneaaa B nenasnax paoorax TIO zoropaa qmSHIm I 

T 
~~ I5/.
 

Ha oaMOM ,lJ;e.n:e H rpaBHTanaOHHoe TIOJIe 1I MeKTpoMaI'lmTHOe TIOJIe 
,- B Teõpmt IMb6epra B1:l0TYTIaIOT COBepmeHHO paBROTIpaBHO. IIpHqeM MeK­

rrpoMarHHTHOe TIOJIe Herrocpe,n;OTBeHHO c .reOM~TpHqeCRHMH xapaRTepnCTHKa­ I} 

tom npocepaacrsa-apeeeaa ae csaaaao , C'qH'l'aTb TaI\YIO Teopmo e,n;:mIOlt 
I 

reO~TpHSOBaHHO! TeopHeA TI~ COBepmeHHO H8060CHÓBSHHO. 
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H3AaTenbCKHH OTnen Q~~eAHHeauoro HHCTHTYTa HAepHbiX HCCnenoaaHH~ 

HecTepeHKO B.B. PZ-86-284 
05 HHTepnpeTa4HH HeTepOBCKHX TO*AeCTB 

CornacHo pacnpocTpaHeHHOH T04Ke apeHHR, HeTepoBCKHe TO~AeCTBa ycTaHaBnHBa· 
~T 3aBHCHMOCTb Me*AY ypaBHeHHRMH ABH~eHHR B TeOpHH H n03BOflR~T TeM caM~M paC 
CMaTpHBaTb TOnbKO 4aCTb H3 HHX KaK He3aBHCHM~e, a OCTa6WHeCA ypaBHeHHA - KaK 
CfleACTBHe OCHOBH~X He3aBHCHM~X ypaBHeHHH. noKa3aHO, 4TO B HaH5onee HHTepec­
H~X C T04KH 3peHHA npHnO*eHHH noneB~X MOAeflRX /3neKTPOAHHaMHKa, XPOMOAHHaMH­
Ka, OTO " T.A./ 3To He TaK. B TaKHX TeopHRX HeTepoBCKHe TO*AeCTBa o5ecne4H­
aa~T CornaCOBaHHOCTb noneBbiX ypaeHeHHH C T04KH 3peHHR $OPMYflHPOBKH 3aAa4H 
KOWH, 4aCTb ypaBHeHHH ABH*eHHA /narpaH*eB~ CBR3H/ 5narOAapR HeTepOBCKHM TO*­
AeCTBaM MO~HO TpaKTOBaTb KaK YCflOBHR Ha Ha4aflbH~e AaHH~e. noAp05HO o5cymAa­
eTCR HHTepnpeTa4HA TO*AeCTB HeTep B rpaBHTa4HH, B3aHMOCBA3b Me*AY KOBapHaHT­
H~M 3aKOHOM COXpaHeHHA 3HeprHH-HMnYflbCa H ypaBHeHHRMH AflA 11MaTepHaflbH~X

11 no­
neH, a TaK*e TpaKTOBKa 3THX BOnpOCOB 6 pa6oTaX fHnb5epTa. 

Pa5oTa B~nonHeHa B fla5opaTOPHH TeopeTH4eCKOH $H3HKH OHHH. 

npenpiiHT 06'J.eiUIHeiiiiOfO HHCTHTyT3 ll,llepHbiX HCCnellOBaHHii.lly6Ha 1986 

nepeBOA O.C.BHHorpaAoBoH 

Nesterenko V.V. PZ-86-284 
.On the Interpretation of the Noether Identities 

It is widely believed that the Noether identities result in the depen­
dence of the equations of motion and enables us to consider only the part 
of them as independent ones and the others as a consequence of the indepen­
dent equations. It Is shown that In field models the most Interesting from 
a physical appl !cation point of view (electrodynamics, chromodynamics, gene­
ral theory of relativity, etc.) this statement Is wrong. In such theories th~ 
Noether identities give us· the compatibility of the field equations in view 
of the Cauchy problem. A part of the equations of motion (the lagrangian 
constraints) can be considered due to the Noether Identities as the condi­
tions on the Initial data. This paper deals with the Interpretation of the 
Noether identities in gravitational theory, the connection of the covariant 
conservation law of the energy-momentum tensor and the equations of the 
"material" fields and the Interpretation of these problems in Hilbert's pa­
pers. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. . 
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