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Ha3BaHHaH B saraanax aanaxa, nOCTaBJI8HHaIT B OÓll.\8ft T80pJ.rn 

OTHOCHT8JInHOCTH A.SliHIDT8HHOM (1915) H p8ill8HHaH 1{M rrpHÓJrn~8HHo/1/, 
ÓHJIa Brr8pBH8 p8ill8Ha T01iHO K.illBap~WMJIb~OM (1916)/2/, 1iTO H npM

B8JIO K T8p1VlHHY "rrpOÓJI8Ma ilIBapIJ;IIll!IJIn~a". O~Ha H3 rrpHB8~8HHblX ill\t1 

CTaTH1i8CKHX ~pM aarepsana ill\t18eT B8CbMa H3Hll.\HhlH BM: 

d~ ~= ~ ~ ~~)c!!.clf:2._cLL9. -l{Je~jiti'ed';)(Il
 
i-

f! 

(3~8CD rrOJID3yeMcR OÓ03Ha1i8HMRMH B.A.~OKa). M3 BblÓPaHHHX ilIBapu-

lill1JIn,Il,OM xoopnaaar Ci , .p ' e ,~ xoopnnaaroâ .p MOJKHO no.m.

30BaTDCH TOJInKO rrpn f >fJ-, T. e. xorna M8TPH1i8CIlli8 WJHKIUiH' H8

OCOÓ8HHhI. Tp8ÓOBaIlli8 COOTB8TCTBHH c T80pYJ:8tl HhIOTOHa rrpHBO~T K 

GM fl 
TOMY, 1iTO oL= c.~-, 3,Il,8Cn \7 -HnIOTOHOBa rpaBHTB.I.J;HOHH8JI rrOCTO-

RHHM, M -Macca T8JIa. 

B OTO ,Il,OrryCTRMil, KaK rOBopRT, JIIOÓbl8 rrp80Ópa30BaHllH 4-KOOp

~HaT - BO BC.fIKOM CJIY1ia8, ~OCTaT01iHO r.rra,n:KH8 H c RKOÓHaHOM, H8 

oópamaro~CH B HYJIb HJIM Ó8CKOH81iHOCTn. IT08TOMY p8rn8HH8 3~a1iR 

Mo~eT ÓblTn rrp8,Il,CTaBJI8HO B paanasnux WopMax (J1Jrn: B paazaxaax KO

opnauarax) , 1iTO 11 ÓWIO C~8JI8HO MIfOrill\t1ll asTOpaMH , Ha1iRHaR: c ca

Moro illBapUlliHJIn,Il,a. M3B8CTHbl TaKH8 p83YJInTaT~ Ha aTOM nYTl1, I~ 

T80p8Ma EKpKrO~ (1923~, H8CTaTH1i8CKH8 qoPMbl, rrOJIY1ia8Mbl8 c rro

MOutnIO"corrYTCTBYIOllU1X" KOOp,Il,HHaT TOJlM8Ha (1934), 01i8Hn Bn81iaTJIffiO

utaH HeCTaTH1i8CKa.fI qopMa KpycKana (196U)/3/ 11 T.,Il,. 

_ ~1ll8M l1HT8pBaJI (I) B "rrpRMOyroJInHHX" 3-Koop~HaTax Xi 
1.\~,. I~ I·I J I ~" 

",~ , "',,-,)(3; 
,~:© ,b6'be~~leHHf,J~ liuchIT,Y;f, R.o;~pt{}~IX HCCJlenOOar;HH jJ:Y,6~a• .l~'~~. "r 

{,'. I 1.1 L lt. l' t oi \ II,t
 
I \to '~1' y:..,
 )(1 =.f1 t h g ~ r) X.2. =9~t1e-5inf I ~ z: f w·~ e, (2) 

l .'
Jl ,:'!.' 

11 ~, 

~ii I'
 
~,,:r
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1 IIbVJlitleuiihiA IHCTl:rtf+ ,q 

f :~,,:{l' h·' 
" I \ JI), ueitBhlZ face JJ~1l0Bl1nnlif, ,~f~ ,{ I~ v, ,I 
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d~'i:=~ _lo{)[çclt]Q_ di;di -f~- )"-)-~ .L7~dXi)!L(3) 
P (f J f~ ) 

rne nano C"tlliTaTL J= li. 'i. , Í- = 1,2,3, 11 .II;JI.H nero l1MeeM 
_ c c I 

/- ~ = L IIp1-1 coxpanenaa CTanPlliOCTM MH'repBaJIa ('õ@r v 1) t = O, 

fjoi. = O) 1-1 cWePH~ecKoi1 Cl1JVlIvle'rpMl1 ero npocrpaac-raeauoã 'lJ.aCTM 

3,neCL IDJIeeTCH B03MOiKHOCTL nepoxona (rrOMl1MO B03MO./KHOCTI1/::f -== af+f) 

K' HOBhIM "ITpHMoyrOJlbHHM" 3-H:Oop.rr;!1Ha'raM X( , X.i.... ' X3 ' KOTOpbIt\: 

B c<PePI1'lJ.eCKHX IWOp,IJ,MHaTax Bllr.JIH,1LeJI Óbl rrpOCTO Ií:8.Kr ' G , lf 
.rr;OCTaTO'lJ.HO rrp0113BOJIbHOe npeocpaaonaaae rz.:= 'C.(J), 1-1JIM..f =p(2)-- } 
snecs 'L::: Ix ê.. Y- l • B np.AMo;YTOJIbHblX xocpnaaarax OHO, O'lJ.eBH,n;

EO, IDIleeT BM,n; 

jY~) 

Xi. z: Y. ~ ----;::- • 
(4 ) 

B HOBbIX xoopnaaarax I1HTepBaJI (3) ITpllMeT Blt,n; 

2. 
~ 'ot 2.. .f~)2. ~ f '2- Y ("l) (ll('c/."-c)( 5)

d1-t_L)~clt) - -'dy..d"l.- - - tij 2-(l- ftz5/ 'C~ ( <. 1. - '-'- 'l..2. L > 
f("1.) 

r rne '2. =/x-;v. ' fi== ddP? ) ,..f =f ("">..) ,... rrp0l13BOJIbHM WYIllUU'lff, 
<. 'tz 

Ha Ií:OTOPYID.O,n;H8.KO,,II;JIH coxpaHeHl1H COOTBeTCTBMH c TeopMeti HbIDTOHa 

HyJKHO HaJIOiKMTL YCJIOBMe na rrpocrpaacraeanoã óeClWHeWOCTM: 

/;.WL j{'lJ. z: i (6) 

z~ 00 c 

J1TaR, B xoopnanarax Ct , Xl' y..J...' X3 IDIleeM 

2 

a . i: a ri: o ()'00dO o -= i - - q == ')- - Q • =: Q '= o
t(-c.)) ã L.f ) (/ e c ) d'" / 

. pi./- ~.p'2.'7- ~ ) x.Xk ] 

CJ-{,I( =. - 7-9r _ J'~~+ lf!l-Uf - 1. ~ ) 
(7) 

a J(m__ ~L rõ;. + (i"- -lrlf -1) )CK X'm]
(/ - fi).. L' ~1J(I. y''- z2. 7.1.. 

,U8TepMMHaHT MeTpM~,eCKoro T8H30pa (7), rrpono pI.J;I10HaJIbHl>Ltí xsanpa-

TY HKO()MaHa II'lX~ (=f1.f t ,paB8H a:=- - 'p"r~) fi ~ 
-e '1.K 7.J- rr 'Z-Cf •
 

3aMeTl1M, 'lJ.TO CJI8,ll,YIDmee B03MO~loe ITveOÓpaSOBaHl1e BM,n;a (4)
 

OT X<. -IWOp,II;!1HaT 1\ IWOp,IJ,MHaTaM, CKaiKeM , 2-,/ , ~!2./ 'ZJ ,a 

rz...(I<) n -1------.
IDIleHHO y.. -= 2-.-, K =- e. 2-(. ,OCTaBVI'I.' B.l1.II. HHTerpwra (5) He-

I. <. r<- c 

I1I3M8HHhIM, (ecrecrsenno , c 3BMeHoí1 9hJ - .f' ("L.(R)) , C~ Q, 

J...f ~ ~), ,TaR JKe, K8.K 11 BM,n; ,ll,eT8:PMHHaHTa, IWTOphIti:
 
f/..,-z, cvl2

CTaHeT paBHblM 

=: _ L(d f) 'L'L~ /d'Z):L= _ S'1(7. (fI.)) (d9) ~ 
q 7-'I !J.LJ ~y (cU<- Q Y l&1z ' 

(IIpH 8TOM coxpaHl1M li YC~OBMe COOTB8TCTBHH c TeopMeti: HbroToHa 

.&,'m ~g> = I npn Q-"- 00 ). TaKHM oõpaaov, npeoõpaaoaanaa 

"pa,uMaJIbHOH IWOp,II;HHaThI" (c HeoCOÓeHHLr!'v1 mWÓl1aHoM) OÓ~a,rr.aIDT He

KOTOpbIM "rpyrrrrOBbIM" CBOHCTBOM. 

B caoeã Klmrc/4/ B.A. cIJOK (~955) rrp8)~JIOiKHJI HaJIOiKHTL na KO

Op,II;MHaThI Xf'-::: cc , X1 ' X.2..) )(3 ,n;onOJIHMTeJILHOe YCJIOBl1e 

.n;e nOH,II;epa (1921), HMeIDmee BH.IJ: 

o '/-tL::::_d.._ ~fv=q J.j3r'i)X~) o, (8}vCâ ~xJ.lv ~ '1 1JX'" 

M Ha3BaJI KOOp,II;!1HaTH, rro.rr."tlliHHIDmHeCR 8TOMY YCJIOBMID, rapMOHM'lJ.eCI\MMM. 

3 



CIOlM 3-KOOp,JJ;MHaTaM 'XL' 1108TOMY rrOJIO.>KJlIM ee paBHOM, CRaJKeM ,B ,IJ;aHHOM CJIyqae O'leBM,IJ;HO (MeTpMKa CTaTM1.J.eCKaJI), 'lTO lCOOp,JJ;MHa'ra 

C~ =- - k ol.. , rne k Y1Ke CSe3pa3MepHaH lCüHCTaHTa. 11TaK, noxaXO == c-& yJK8 rapMOillF18CKa.n. YCJIOBH8 rapMomrrrnocTH (8), HaJIOJKeH

noe na rrpOCTpaHC'rBeHIIbIe lWOp,IJ;J1HaTbl X I,.. -= X{ Xi X... , rrpaaoztar 
~ ,) J 

K ypaBHeHHIO 

!L ~:L-2~f) eftL7-1. 'L := O 
dj ~J dp J ) (9) 

llMeIOmeMY oomee peuemie D.l1,Il;a 

,= eLa -Lj-t-r!.:t Q(-!-l); Q(:t-) =ien;;~ -1. (IO) 

l{oHcTaH'ra C1. nonaraorcn pasnoã 02.. B CllJIY YCJIOBHH "HLIOTOHOBOC

TM" (6). KOHcTaHTY ~ WOK rrOJIO~ paBHofi HYJIID M3-3a Toro, 'lTO 

WYHKJ.J.MH Q (f--1-) oõpamaerca rrp.l1.f ~ Zol B CSeCROHe'lHOCTL RaK 

~ (5' - 4. o:ot). VITaR, lÍlOPMa peuremor , rrpe)I,JIO.JKeHHaH <DOROM, IDv'IeeT 

BM,IJ; (5) rrpz g ('t.) = 1.+ ol . Hano 38MeT11TL, 'lTO rrpennonoxeane 

C:L :: O He cnacaer 11H'repBaJI <1?OI\a OT ocoCSeHHOCT11 B TO'tiRe l[ =ol.. 

(B Hefi ~oo~o, ~;I<.~oO ), BrrOJIHe COOTBBTCTBYIQmeíi roxxe y :a 2.oL B 

IIIBapI.ijill1JTh.n;oBhIX cwep11'leCKHX «oopmorarax, Toíi caMofi TO'tiRe M3BeCT

Hofi ocoCSeHHOCT11 na "rpaBMTaI.U10HHOM P8JU1yce" f If = 2.ot. • 1109TO

MY rrOIIhlTaeMCH pacosorpcrs CJIY'latr, xorna .c.2. =1= o. 
Ilpexne scero OTMeTMM, 'lTO rrpz f .-.. 00 WYHIru;IDI Q. (f - L) 

Be.n;eT ceCSH RaI{ ~(~)t.+... ~ O, 'lTO rr03BOJIReT y;n;OBJIeTBOpMTL YCJIOB11IO 

"HLIOTOHOBOCTM" (6) rrpn nuoopo , no-rrpexneay, C1. = 02. M JIIOCSotr ROH

CTaHTe C.1' KOHCTaHTa C;L' XOTH M lIMeeT pasaepaocrs ,II.JlllHhI, B 

pasncax OTO ae IDAeeT 1lliRaKOrO 0'l8BM,IJ;HOro WH3:wIeCRoro CMhlCJIa, ffBJIíI

RCL rrpOCTP HeKHM R08~~eHToM rrpM rrepexo.n;e R KaKO~-TO HOBOM 

"pa..1J.RaJIhHOil"KOOp,IJ;I1HaTe" 'L= ?.. Cf) " COOTBeTCTBYIDme~ raPJIomrqe-

HeT HMKaKHX COOCSpaJKeH11ll, 'lTOCSbI KaIDIM-TO oCSpa30M rrpe;rr;rrO'leCTL orr

pe.n;eJIeHHOe 3Ha'leH11e .IJ:JIR Be.J.[}fqHHbl K . 113 (10) IDv'IeeM ypaaaenael 7-= O(~)·-ot- Kol. (~~L - i) (II)
J .2.d... f.-JJ. ) 

orrpe.n;eJImomee <lJYHlUU1IO J == f ( z ,K). Grcnaa 

3k oL(d2)-~ oh. =_'t_ -t- (12)
Cd't. dJ f-oL f( f-oi-) (f-102) 

110ClCüJILRY Bblpa3JITL HEHO WYHR~IO .5'( 'Z , t<) B OCSmeM cnyxae 

3aTpy.n;HMTeJILHO, OópaTIDv'ICH K PMCYHICY, r.n;e CXeMaT11'leCKH ·rrpe.n;CTaB

JIeHbI epYHKIJYIR f = 'Z. + ol (mORa) 11 .n;Be WYHlru;IDI f ('Z, K ), Ror

.n;a k ::: + I. 

~ 

2J.. K=i 
<L 

O 
o 2J.... 3cL p(~K) 
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BI1,II;HO, 'lTO rrpn k<O HM88TCH O,TI.Ha TO'lKa, De "Z. I B I{OTO
J) o 1> 

poã d 9 =00 • B H8M IDJI88TCH OC008HHOCT:b - ,n;8T8pMHH8.HT M8TpM'l8C
&"1. f'( ,2- . ~i«oro T8H30pa CJ -= - 'Z '1)/ oopamaercx B 08CKOH8'lHOCT:b. 3'1'0 03

Ha'la8T, 'lTO B TaI{ofi CllCT8M8 raPMOrlli'leCKllX Koop.n.HHaT MO~HO rro~:b

SOBaT:bCH TOJThKO "rrpasoü B8TB:bIO" WYHKI.J;Llli J ( 'c. ), ROI',TI.a f(~) '> f o . 

TIpH 0'l8H:b OO~:bI.llliX snaxenaax 11< I » 103 TIOJIO~8IDI8 8T0í1 TO"tJ.1lli orr

p8.n.8~H8TCR M3 (11) M (12) KaR 

(113 ~ ~/
1'0 ~l-; 1<) J. ) L o ~(;) fI<) 30L 

130JI8e nonpooao na C~Y'la8 K< O H8 OCTaHa.BJmBa8McH. 

B CJIyqa8 k' » O BI1,II;HO, 'lTO "pa,lJ;HMI>HM KOOp,ILl1HaTa" 'L- MO

JK8T rrp:VIlU1MaTI> ~100H8 TIO~OMT8JI:bHH8 3Ha'l8mm, a B TO'lK8 tz' = O 

IDiT88TCR OC008rIHOCTI> ~-"-co (TB.K K8.K B H8iA 2(0»0) s'> ~ ). 
TaI{ 'lTO B TaROll CMCT8M8 OC008HHOCT:b illBapw~.n.OBa THrra RaK OH 

"OCTa8TCR 3a OOpTOM" M HM88TCR "rO~M CHHI'YJIR.PHOCT:b" B M8CT8 Ha

XOJK,neHMR "TO'l8'lHOtí xacca". MHillJIH CJIOBaMH, TaKM CHCT8Ma OXBaTH

•aaer MéH:blllYIO 'laCTI> 4-rrpOCTpalICTBa, 'l8M, CKaJK8M, B CJIY'la8 KOOP.ILH

HaT llIBapUJlIHJTh.n.a (MHT8pBM (1)). HaHoo~ee TIOJIHO 3'1'0 4-npOCTpá.HCTBO 

npe,nCTaBJIeHO B xoopnanarax Kpycxana, TIPll k'>O rrpOCTpaRCTB8HHaH 

'laCT:b M8TpHI<l1 del..=- 8é.wd'K(.d'lK HBJIHeTCíl CYllIeCTBeHHO nonoxa

Te~:bHOH KBa.npaTH'lHoti <rop,mfi npn BC8X 'Z? 0, S'"> 2...( I .f (>O ('lTO 

noxpasaer BClO HyJKHy10 HBM 06JI8.CT:b). 3'1'0 BI1,II;HO H3 Bl:lllJfC~8I-IIDI COOT

BeTcTBYromRX .n.eTepMHHaHTOB, COCTaaneHHhlX ll3 lillMITOHeHT MeTpll'leCKO

ro TeH30pa. IDrnapHaHTH T8H30pa KpHB113HbI rrpOrrOpI..UlOHaJThHH BTOpOí1 
oL 

TpeTl>8H cTenerrn BeJlJflU'1HH J:3 II r-rnKaIlliX ococeanocreü He HM8ro1'. 

Ta.KmJI oOpa30M, IIpl1 acex ~ ~ O 3Ta CllCTeMa rapMOllli'leCI<l1X KOOp-

M 
,I: 

t 
.. ,IumaT d: , X1 ' X.t' X.3 Y,UOBJIeTBOpReT BceM YC~OBH.fIM, rrpnlillMaeMHM 

BOTO. 

Ilpl1óJlliJKeHHO 3Ha'leHHe J (O) npz 60~:blIlliIX 1<» 103 naarca BH

paiKeHM8M (K/3)'f/3 ot. . IIPH OOJI:bI.llliX tz., fe1.) 40- 00 q;opMy~a 
(lI) nacr 

tz.. = 0- cl _ I<ot (~2.+ (13)
J 3 (§) '" 

g(~) := 'l + ot + ket{r2. ):2.+ 
,1' 

(14)3 L"Z-

PaCCMaTpHBaeMbIM BOrrpOC, BM,IU1MO, IDile e 'I' ne TOJI:bKO aocrpanrao

T80p8T11'l8Cltirl1: llH'l'ep8C, HO c pa3BHTHeM cOBpeM8HHoí1: TeXHMM Mo~eT 

CTaTI> B8)l{IlblM ,IJ.JIR. npar('rI1KH aCTpOHOMI1'leCRllX Haomo.rr.8HHM M 31\.Crr8p11

MeHTa/5/ . TIPll CpaEH8HllH TeopH11 c orrhITOM OOhl~O MeTpM'leCKHe WYHK
. ol 

UI111 npe,nCTaBJI.rTIOT B Bll.rr.e pana TIO CT8neHRM ~ • Ms <roPMYJIH 

(14) BM,UHO, 'lTO npn Y,1J;Mer-rnll 0'1' aaxana 3-1wop.rr.I1HaT BeJm'll1Ha feL) 
OY.rr.eT 0'l8Hb 6HCTpO CTpeMMT:bCR K q:oKOBCKOMY 3Ha'l8ID1IO JCL) -= '2 +cl. . 

COOTBeTCTBeHHO pa3~0~eHI1e B PM MeTpMKl1 rrpM k: ~ O oy.rr.eT OT~

'laT:bCH 0'1' C~M M8Tplllrn ~OKa ( ~ = O) .rr.OITOJIlillTe~I>HHMI1 'tJ.IIeH8Ml1:, 

~ / kí(~)3na rpa nopamca no 'Z. M8Hl>l.ill11v'ill, '1' • 8 • C MHOJlJ1Te.lI.lThlli BMa z/, 
M IIpll .rr.OCTaTO'lHO MaJIHX ~ 8'1'0 3aBe.rr.OMO H8 Mo~eT IIpMBeCTI1 K 

riaOJIIO,Ua8MOMY pa3JIll'lHIO M8TpHK. Ho BeJill'lMHa I< HaM H9H3BeCT

na, ECJli1 OHa llM88T BeJill'lJfHY, C~8M, K....... (12 G/ olQ) 3 , anecs B 

cnyxae Coznna QG>~"'5.I05, TO ecrs kf'W" 1017_10+18 , TO KaJIt,I(HH 

~eH paMDJKOHt'Iíl M8TpllH.lÍ '<DORa 110~T PaEHy10 ceóe no rrop~KY ae

Jlli'lHHbI ,n06aImy B OOJIac '1'11 , OJll!3IWM: K COJIHIJY. 3'1'0 Mor~o OH CKa

3aTõCH B 8lWnepl1M8HTax, B KOTOpbIX Ba.JKHa OOJIaCT:b nOM BOJm3ll COJIH

ua, HanpllMep, B OnHTax c OTKJIOHeI-llieM JIy'l8fi CBeTa llJIH pa.rr.aOCMrHa

~aMH. 

~aro.rr.apID Y'laCTHHKOB ceMllHapa B ]~ OllffM 3a BceCTopoHHe8 BH-

cORoKB~cIM~poBaHHoe oocyx<.rr.er-rne. ' 

I·
6 ui: 7, 

I' 
li :: 
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AcaHOB P.A. P2-86-525 
3aMeqaHHe K TOqHOMY pemeHH~ SaAaqa 
o 	 rpaBHTaqHOHHOM none TOqeqHOH Macc~ 

ilOKasaHO, qTO ~pMa TOqaOrO C~epHqeCKH-CHMMeTpHqHOrO 
CTaTHqeCKOrO pemeHm( B rapMOHHqeCKHX Koop~HaTax, npeAlIo
_eHHaH ~KOM 11955 r.l. He HBnHeTCH eAHHCT:aeHHOH B 3TQX 
KOOPAHHaTax. PaCCMOTpe~ APyrHe ~p~ peme~H H BosMo~e 
cneAcTBHH. 

Pa60Ta B~nonHeHa B Jla6opaTopHH TeOpeTaqeCKOH 4iHS}JKH 
OIDIH. 

Coo6!lleHHe Ofu.ewmeHHoro HHC11Iryra lIJleptWx HccneaoB8HHi.,[Jy&Ia 1986 

ilepeBOA O.G.BHHorpaAoBoH 

Asanov R.A. 	 P2-86-525 
A Note on Exact Static Solution 
of 	General Relativistic Equations for Point Mass 

In. 1955 Fock has proposed his form of Schwarzschild 
point-mass solution using harmonic co-ordinates. It is 
shown that the form is not unique in such co-ordinates. 
Other forms are treated and some possible consequences are 
considered. 

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