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1. lpaBHT~OHHOe BOaHMoµ;eiicTBHe o6naµ;aeT 'lpeDBhl'laHHO MaJIOH 

HHTeHCHBHOCTbIO, Il00TOMY Teoprui: rpaBHT~H He HMeeT µ;ocTaTO'IHOro 

0KcnepeMeHTaJibHOro o6o~HC>Ba.HIDI. B 0TOM CMhlCJie l];IDI TCOJ>HH rpaBHT8.-. 

IJ;HH Ha.H6onee cy~ecTBeHHhlM CTaHOBHTC.11 ee norH'leCKM HenpoTHB<>pe'IH~ 

BOCTb H <l>YHµ;aMeHTMbHhle npH~n~, HCTHHHOCTb KOTOphlX He BhlOhl
BaeT COMHeHHH. 'IlO-Bff'AHMOMy; 0THM.MO:lKHO o6'bJICHHTb <f>aKT cy~eCTBOBa
HIDI'. n;enoro pKµ;a BilOJIHe :lKROHecnoco6HLIX 8.JlbTepHaTHBHhlX TeOpHH TJlro
TeHIDI'. HapJ1µ;y co CHHCKaBWeii WHpOKOe npHOHaHHe o6~eii TeopHH OTHOCH
TeJibliocTH (OTO). 0AHa HO HHX-'-'-TeHOOJ)HO-CKaJIJ1pmu1 Teoprui: Hopµ;aHa

BpaHca-,I:(HKKe (HB,I:(), HaH6oJiee nonyJIJ1pHhlH B HaCTO.ll~ee BpeMJI He0H

HWTeHHOBCKHH BapHaHT. 0Tch1JIWI OaHHTepecoBaHHhlX K opHrHHaJibHoii 

pa6oTe 8.BTOpOB TeopHH [1]-'[3],,a6paTHM BHHMaHHe Ha <f>HOH'leCKHe npeµ;
IlOChlJIKH TCOpHH HB,I:(. 0cHOBbIB8.!ICh Ha IIpHHQHIIe Maxa,. cornacHO 'xo.: 
TOPOMY HHepD;HJI o6ycrioBJieHa BOaJU.fO)];eHCTBHeM c ycpe~HCHHOH Maccou· 

BceneHHoii, MO:lKHo OaKJIIO'IHTb, 'IT<> ycKopeiine,coo6~aeMoe npo6Hou·qa
cTHIJ;eii,µ;on:lKHO OaBHCeTb He TOn:bKO OT rpaBHT~OHHOro Booµ;eiicTBHJI 
<f>m:CHpOBaHHhlX He6eCHhlX TeJI, HO TaK:lKe H O'leHb CJia6o. OT pacnpeµ;e~ 

JieHIDI'. Be~eCTBa B Henocpeµ;cTBeHHOH 6mrooCTH OT 0TOH 'laCTHIJ;hl; IlyC'rb 

npo6HWI 'laCTHIJ;a Haxoµ;HTCJI Ha paCCTO.IIHHH r OT n;eHTpa HeKoero T~Jia 
MaCChl m, Torµ;a,c Ol];HOH CTOpOHhl,B COOTBeTCTBHH C Hµ;eeii Maxa ycKO

peHHe 'lacT~hl Ho· coo6pa:iKeHHH paoMepHOCTH a ~ M1!'f (M-Macca, R
paµ;eyc Ha6moµ;aeMoii '!aCTH BceJieHHoii), a c µ;pyroii,oHa µ;oJI:lKHa naµ;aTb c 

ycKopeHHeM a = ~. CpaBHHBM 0TH Bhlpa:iKeHrui:,npHµ;eM Beneµ; oa illaMoii. 

[4] K OaKJilO'leHHIO 
GM 
c2R ~ 1, 

T.e. paoMephl Ha6nroµ;aeMoii 11ac:TH BceneHHOH nopJ1µ;xa ee rpaBHTan;HoH

Horo paµ;Hyca. 3anHWCM. no_cneµ;Hee Bbipa:iKeHHe, HCCKOJibKO BH)];OHOMeHHB 

ero 
1 m; 

G(r) ~ ~_(r - r;)c2 ' 

OTKY)];R cpaoy BHµ;Ha Heo6xoµ;HMOCTb BBeµ;eHHJI B TeopHIO )];aJibHOµ;eiicTBy

IO~ero CXaJIJlpHOro noJIJI y(x"),KoTopoe l];OJI:lKHO onp~µ;eJIHTb OHa'leHHe GB 
l];aHHOH TO'!Xe H <f>opMHpoBaTbCJI pacnpeµ;eJieHHCM Mace, npH'leM )];JIJI y'leTa 

BKJiaµ;a OT Y)];aJieHHhlX Mace Heo6xoµ;HMO, 'IT06hl Ha 6oJibWHX pacCTOJIHIDl'.X 

y ~ O(¼). 



B Teopnu MB.II; MeTpnxy nopo)Kµ;aeT He TOJihKo Be~ecTBO u HerpaBuTa

QHOHHhle noIDi, HO TaK)Ke 11, B OTJIH'iHe OT OTO, rpaBIIT~HOHHhlii CKaIDip 
Y,KOTOpbiii B CBOIO oqepeµ;h reHepnpyeTCJI MaTepueii corJiaCHO 

v' ,, _ 81rT 
,,y - 3 - 2( 

( oµ;ecb v' µ-;CIIMBOJI KOBapH~THOrO µ;mpcpepeHQHp<>BaHHH,. (-6eopaoMepHaJI 
KOHCTaHTa CBHOH Teopuu MB.II;). , · · . · · 

Iioci:ie Toro x_ax ·MeTpuxa 'cqwpMHpC>BaHa ~ COOTBeTCTBHII C 

R 11 ~ Brr (T" - 1 - 'o"T) + 'v' ,,y"- + ,.y,,y" 
/J y /J 3 - 2( /J . y .,, y2 ' 

ee Booµ;eiicTBHe Ha Be~ecTBO Taxoe )Ke,xax 11 B OTO. ,II;pyruMu cJioBaMn, 
Teopm1 :AB,n: .,.- 3T0 OTO· c µ;onorrHnTerrhHhIM HCTO'IHHKOM B Bnµ;e 6eoMacco

B,oro CKaIDipHoro norrH. ' 
... ,B, HaCTOH~eii pa6oTe c<J>opMyrrupoBaHa oaµ;aqa onpeµ;erreHHH noIDi THro

TeHHH ,~HyTpH CTaTU'IeCKOrO Cq>epU'IeCKH-CIIMMeTpH'IHOrO ca~~rpaBHTIJ:

py~~ero Terra. IloxaoaHo, 'ITO. ypaBHeHIIH Teopuu MB.II; ~6Hapy)KHBaIOT 
cy~ecTBOBaHHe HecBOHCTBeHHhIX OTO 'cnHryIDipHhIX ycrroBnii B QeHTP~ 

pacnpeµ;erreHHH Macc •. IlorryqeHo BaKKYMHoe peweHue,xarrn6poBKa KOToporo 
Il0'.3BOJllieT nepenncaTh era B oµ;Hopoµ;HhIX, rapMOHH'IeCKHX II MOµ;Hq>HQH

po~aHHhIX: ,xoopµ;uHaTax KpHBHOHhI. 
2. B MeTpnxe. 

. ds 2 = e2"(r) c2 dt2 
- e2-\(r) dr2 

- r 2( d02 + sin2 0dcri) (1) . , 

ypaBHeHHH Teopuu MB.II;,· onpeµ;errHIO~He rpaBHT~oHHoe norre cTaTuqe

cxoro c<J>epuqecxu~cuMMeTpH'IHoro Terra, HMeIOT Buµ; 

[ X1 (r2e11-,\)] = e - 3P e"+-\' 
X .X i c2(3-: 2() 

[ (r
2
e

11
--\)] _ e(2 - () + 3P(l - () 2 11+~ 

vi -X- 1 - c2(3 - 2() r e ' (2) 

(.!. (r2e11--\)] _ e
11

+-\ = e((- 1)- (P r;ev+-\, 
r X 1 X c2(3 - 2() 

2 

, . 

J 

. ~ 

~ 

Pi 
Vt = ---e+P. 

oµ;ech x( r) - rpaBHT3~HOHHhlll CKam1p, KOTOphlll o6hl'IHO Bhl6Hp3IOI' T3K, 

'IT06bl B npocTpaHCTBeHHOll 6ecxoHe'IHOCTH 

81r 1 81rG0(3 - 2() 
X = ~Y-+ ·. c22(2 - () =.xo ' (3) 

( ... )i = fr( .•• ), e-nrroTHOCTh :meprun, P-µ;aBrreHHe Be~eCTBa, KOTOpoe, 

KaK o6hl'IHO, npep;nOJiaraeTC.11 uµ;earrhHOll )KHµ;KOCTblO. 
BBeµ;eM V(r) n m(r) TaK, 'IT06hl oaMeHHTh (2) 0x~HBaJieHTHOH cncTe-

MOH ypaBHeHnii nepBoro nopHµ;Ka 

r2e11+-\ 
Vi = c2(3 - 2() (_~ - 3P) , 

(4) 

Xi xe,\-v 
- = v--
X r 2 

(5) 

r2e11+-\ 
m1 = c2(

3 
_ 

2
() [e(2 :_ () + 3P(l - ()] (6) 

xe.,\-11 . ·Pi 
Vt = m--=---

r 2 e + P' 
(7) 

.\1 = 
xre?,\ . 

c2(
3 

_ 
2
()[e(l- () + P(3 - ()] -

xe,\-v . ,' ,, 2e2(.\-11) . . . . . 
--(m -Y) + X V(m _ f V) r2 r3 . 2 • 

(8) 

IlorrHoe pewemie oaµ;aqn npeµ;ycMaTpnBaeT oaµ;amie ycrroBHH B QeHTpe 

pacnpeµ;eneHHH Mace (r = 0), a TaJOKe cwHBKY BHyTpeHHero H BHeWHero 
peweHmI Ha IIOBepXHOCTH (ripn' ~ ~ r~). . ' .,, 

3. Jlerxo oaMeTHTh, 'ITO BHe TeJia n Ha era rpaHHQe (e = P =' 0, r ~ r.) 

' V(r.) ;,y• =canst;• m(;.) =.m. ~ consL · (9) 

BBeµ;eM HOBYIO q>YHKQHIO 
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1 re"-A 
u(r)=---, 

ma X 
KOTopaa, Ka.IC cne;a;yeT IID CIICTeMhI ( 4)-(8),nop;"IHRS:eTC.S: yprumeHHIO 

(10) 

u 1 = ! + ~(1 - a) _ a{2 - () , (ll) 
u r ru 2ru2 

r;a;e a = V./m4-KOHCTaJITa HHTerpupoBaJIIDI. Yprumemre {11) nerxo HHTe
rpupyeTc.s: u ;a;aeT 

r = TJTo✓e2 - 1 ( e +1) (l-a)/217 
e-1 

e = u + {1- a) 
' TJ 

2 TJ = {l-a)2+ ( a- -a2 
2 

Ilocne "lero cpariy 2Ke M02KHO nony"IHTh 

X = (e - l)a/211 xo - --
e+1 

e2" = e2i,o (e - 1) l/17 
e+1 

en = e2Ao e2 -1 
(e _ l;a)2 • 

{12) 

{13) 

{14) 

{15) 

YcJIOBHe aCHMilTOTil"leCKOll nceB;a;oeBKJIHp;OBOCTII BhIHy2Kp;aeT npHIDITh 
e2"0 = e2A0 = 1, a Ta.K2Ke IlODBOJil[eT onpe;a;eJIHTh KOHCTaHTY 

GoM 
ro = xoma = -2- ' {16) 

Cr 

r;a;e M-Macca paccMaTpHBaeMoro Tena. lIHTerpupy.s: {6) B npe;a;enax OT 0 
;a;o r a ,nony"IHM 

M c2 = 41r JT• r 2e"+A [e + ( 1 
- ') 3P] dr + 41r (

3 
-

2
() m(O) c2 , {17) 

2-( . 2-( 
0 

4 

,. 
' 

,, ,. 

\l, 

r,,\ 

· 2 11-A 
m{O) = lim .!:.....:..._ v1 • 

T-+0 X 

B npe;a;ene ( -:-+ oo 9TOT proyn1,TaT coBna;a;aeT c IIDBeCTHOH <popMynoii 
ToJIMaJia ;a;Jlj[ MaCChI cTaTil"leCKOro i,ena ( CM, HanpHMep, [5]). 

BBe;a;eM, cne;a;y.s: XoxHHry , "a<1><1>exT.HBHYlO Macey" M*, cB~aJIHYIO c 
aHeprueii: CKaJil[pHoro IlOJil[, B COOTBeTCTBIIII C 

xlr-+oo = Xo (1- 2GoM*) 
c2r · 

(18) 

cpaBHHBall 9TO Bhlpa2KeHHe C npep;eJihHhIM ((-+ oo)·BHp;OM HaHp;eHHOrO p;Jlj[ 

X( e) peweHH.R, IlOJIY"!IIM , 

M*c2 = 21rc2(3 - 2() V. = 471" .. JT; 2 v+A( - 3P) d 
2 _ ( . a 2(2 _ () r e e r + 

21r(3 - 2() V(O) c2 , 
2-( 

r2ev-A X1 
-lim - -. V(O) - T-+0 X X 

0 

(19) 

3aMe'laHHe 1 BaxyyMHoe peweHHe M02KHO nepenucaTh B xoop;a;H

HaTax (t, x, 0, cp ),r;a;e 
X = xo(e + 1)' 

a Xo-IlOCTO.S:HHall, npu"leM 

xo = TJ.ro. 

Koop;a;uHaTy x HaooBeM Mo;a;u<p~upoBaJIHon xoop;a;uHaTon KpHBHD

HhI, IlOCKOJihKY 

ds2 = ( 1 - 2;o) I/11 dt2 - (1 - 2;o) (a-1)/11 [dx2 + x2 (1 - 2;o) dn2]' 

"ITO B npe;a;ene OTO (a -+ 0, T/ -+ 1) ;a;aeT JIDBecTHOe peweHue 

illBap~WHJihp;a. 
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4. BayTpII pacitp~enemllI Mace oaµ;a'I)' yµ;o6Ho pewaTb B cneµ;yro~IIX 

060OHa'!eHIIJIX: 

X = r/rc j Yi= V/Vc j Yz := xlxc j 

Ya= m/mc; Y4 = e"/Nc; Ys = e"/Lc, 
(20) 

'ITO noonorureT nepermcaTb cIIcTeMy (4)-(8) B BIIµ;e 

, c - 3P 2 
Yi = c2(3 _ 2() x Y4Ys , 

Yi Y2Ys - = Yi-, 
Y2 x2y4 

, c(2 - () + 3P(l - () 2 
Ya = c2(3 _ 2() x Y4Y5 , (21) 

Yi Y2Ys P' 
- = Ya-=---
Y4 x2y4 c +P' 

Ys' c(l - () -t- P(3 - () , 2 
Ys = c2(3 - 2() XY2Ys -, ( . r Y2Ys . Y2Ys 

(Ya - Yi)-+ XYi(Ya - -yi) -
x2y4 2 x2y4 

. ' , 

B6irnaHl\eHTpa .(r -+ 0, c -+ cc, P -+ Pc) cnCTeMa ypanHeHIIH (21) µ;ony
cxaeT µ;Ba BOOMO)KHbIX TIIna IlOB~eHIDI IICKOMbIX <J>yHKQIIH 

a) "clIHI'yrurpHble" ycnoBIDI B QeHTpe 

cc - 3Pc x4-p 

Yi(x) ~ p+ c2(3-2()4-p' 

Y2(x) ~ xP, 

( ) cc(2 - () + 3Pc(l - () x4
-P 

Ya x ~ c2(3 - 2() 4. - p ' (22) 

cc(2 - () + 3Pc(l - () x4
-P 

y4(x) ~ 1+ c2(3-2() . (4-p)2' 

Ys(x) ~ xi-p, 

6 

1 
~ 

' 

'J 

oµ;ecb 

p=z (1-F1} 
6) "HeCIIHryrurpHble" YCJIOBIDI B QeHTpe 

Yi(x) 

Y2(x) 

Ya(x) 

y4(x) 

cc - 3Pc Xa 
~ c2(3 - 2() 3 ' 

~ 1 + cc - 3Pc x
2 

c2(3 - 2() 6 ' 

~ cc(2 - () + 3Pc(l () xa 
c2(3 - 2() 3, 

~ 1 + cc(2 - () + 3Pc(l () x2 
c2(3 - 2() 6, 

Ys(x) ~ 1 + 2cc(l - () + 3Pc x
2 

c2(3- 2() 6 · 

(23) 

(24) 

3aMeTIIM, 'ITO noBeµ;eHIIe (24) aHMOrlI'IHO noBeµ;eHIIIO COOTBeTCTBYIO~lIX 
<f>YHKQHH npH peweHHH oaµ;a'IH B OTO, B To BpeMS: KaK ycnoBIDI (22) He 
CBOHCTBeHHbl ypanHeHIDIM OTO, a BODMO)KHbI TOJibKO B paMKax TeopHH 

iiB~. 
IlpII oaµ;aHHbIX ( H ypanHeHHH cocToJIHIDI P = P(c) HHTerp11poBaHIIe 

CHCTeMbl (21) cn~yeT BeCTll OT x = 0 µ;o rpaHHQbl x = x., DHa'leHHe x. 
onp~erureTCJI ycnoBHeM P(x.) = 0. IlpaxTH'!ecxn, yµ;o6Hee onpeµ;enHTb x6 

xax aprYMeHT cneµ;yro~ero oTHOWeHIDI, xorµ;a µ;rur µ;aHHoro ( 

Ya'= ([(2 - () + fi,(1 - ()]) = 2 -(. 
Yi' 1- 7 P=O 

{25) 

B proyJibTaTe HHTerpHpOBaHIDI onpeµ;erurIOTCJI Bee y( X) 11 HX npOHDBOµ;Hble. 
:Jmume 0THX BeJIH'IHH µ;aeT BODMO)KHOCTb HaHTH a, T7 H e. (e-apryMeHT 
BHewaero peweHIDI) cornacHo 

e - ,,2 J. + (1 - a) . f = (y4'y5) 
• - 17(1 + (1 - a)J.) ' 

6 
Y4Y5 1 

x=x, ' 
{26) 
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• rroCJie 'lero Bhl'IIICJIBIOTCJI Xe, Ne, Le, Ve, me II re, 'ITO B CBOIO O'lepeAh 

IIOOBOJIBeT HaHTII 

4,r(3 - 2() 
r6 = reXa, M = 

2
_ ( meYa(xa), 

M* _ 2,r(3 - 2()V, ( ) 
-

2 
_ ( eYl Xa (27) 

II OaBepWIITb peweHIIe OaAa'III, 

5. IlepeiiAeM K o6cy:lKAeHIIIO TO'IHOrO BaKyyMHOro peweHIIH (15). liHTepe

CHO oaMeTIITb, 'ITO TaKOH :lKe peoyJibTaT MO:lKHO rrony'IIITb uo ypaBHeHIIH 

6.y = 0, 
A' I 

6.A + e-2B __J!_ = 0, 
y 

f l I 

6.f + e-2B_}!_ _ ~-2B /L2 = 0 , 
y 

.( ') ( L'). A' + ~J' + : + A' A' - J' + L + 

,L' y' [ . y' I L'] 2f - + - (1 - ()- - f + - = 0 , 
L y y L 

COOTBeTCTBYIO~IIX 

ds2 = e2A(z)dt2 - e2B(z) [dz2 + L2(z )dn2) 

OAeCb 
f = lnLeB, 

6. = ___ L2eA+B _ e-(A+3B) d ( d ) 

·. L2 dz_ . dz 

,IJ;eiicTBIITeJibHo, uo rrepBbIX AByx ypaBHeHIIH uMeeM 

' 1 y' A = --- , a = const , 
ay 

(28) 

l.' 

(29)' 

(30) 

licKJIIO'illB AaJiee BTOpbie rrpOIIOBOAHble, IICIIOJibOYeM (30) u paopeWIIM pe

OYJibTaT OTHOCIITeJibHO f', 'ITO AaeT 

1 1 - a T/ y' T/ y' 

[ 
( ) ( )

2 l J' = L -T/- ~YL ± ~YL + 1, , (31) 

8 

rne rro-rrpe:i1rneMy · 

TJ2 = (a -1)2 + a -ia2
• 

BBeAeM rrepeMeHHYIO 1e1 > 1, cornaCHO 

TJY' 1 · 
--L=---
ay ~' 

'ITO rrpIIBOAIIT K ypaBHeHIIIO 

(32) 

BbI6op OHaKa B (32) He OTpa:lKaeTCJI Ha KOHe'IHOM peoyllbTaTe; BbI6paB AM 

orrpeAeneHHOCTII HII:lKHIIH, rrony'IIIM 

y = Yo (e + l)a/2., 
e-1 

e2A = e2Ao (e - l)l/T/ 
e + 1 , 

L2e2B = L~e2Bo(e - 1) ~ 
(

c )(1-a)/T/ 

e-1 

(33) 

Ecm, Tax: :lKe,KaK B OaMe'laHIIII 1, rrepeHTII K x = xo( e+ 1 ), TO HCHO, 'ITO 

Heo6xoAIIMO rrono:MIITb L0 = x0 , a KOHCTaHTbl A 0 II Do paBHbIM~ 0. ThKIIM 

o6paooM, 

(c )1/T/ (c )(1-a)/T/ 
ds

2 = e ~ ! dt
2 

- L~ e = ! [de2 + (e2 - l)d0
2

] , (34) 

(
e + l)a/2., 

y = Yo e-1 . 
HeTpYAHO BIIAeTb, 'ITO peweHIIe (34) TpaHcq>opMupyeTCJI B rrapaMeTplI'le

cKoe peweHIIe ThKMaHa ( cM. B [1 ]), ecJIII BBeCTII rrapaMeTp 

T = (e -1)(1-a)/T/ 

e+1 

9 
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IloACTaHOBKOH 

R = Ro ( e + ✓ e2 - 1) {36) 

0To peweHHe MO:iKHO nepenncaTb B OAHOPOAHhIX xoopAHHaTax 

( 
D/R,) 2/'I D_ 4 ( D/R) 2(a-1+'1)/'I . 

ds2 = l - .u.o dt2-(1 + _"l-0) l - "l-0 (dR2+R2dfl_ 2) 

1 + Ro/R R 1 + Ro/R . . . ' 

(
1 + Ro/R)a/,, GM 

Y = Yo l _ Ro/ R , 2Ro = 7 . (37) 

B TaKOM BHAe OHO 61,mo HOBeCTHO Bpan:cy (3], OAHaKO Bpan:c own6o'!Ho 
nonaraJI, 'ITO a JIBJIJ[eTcJI yHHBepcaJibHOH KOHCTaHTon, a He nocTOJIHHOH 
HHTerpnpoBaHHJI,cBJIOaHHOH c napaMeTpoM paccMaTpHBaeMoH MOAeJIH (Ha
npHMep, IlJIOTHOCTbIO 0HeprHH B QeHTpe). 

Ilpn :iKeJiaHHH MO:iKHO nepeHTH H K rapMoHH'leCKHM xoopAHHaTaM 

<J>oxa (6] 

[ (e 1)a/2
,, · dt ] 

r-(e+ 2•~) c,+c,j e~i • ce1-1i(e+,~)' · (38) 

, PanyMeeTCJI, Bee B~pa:iKeHHJI 0Toro paaAena MO:iKHO nepe~ecTH B 01'.Q; 
noJio:iKHB_ a= O, 17. = 1. . . . · . . · 

3aMe'1°aHHe 2 · B CBOe BpeMJI B CBOeM peweHHH CTaTn'.recKHX ypa-
BHeHHH OTO <J>ox {cM. [6]) AonycTHJI HeTO'lHOCTb, nono:iKHB pa.BHOH 
0 OAHY HO KOHCTaHT HHTerpHpOBaHHJI, Ha 'ITO o6paTHJI BHHMaHHe 
Acan:oB [7], H HroaBHCHMO OT Hero ABaxJIH [8]. HMH'!He ~Ton KOH-

. CTaHTbl (C2 -~ (38)) o6yCJiaBJIHBaeT paaH~ Me:iKAY KOOpAHHaTOH e 
H rapMOHH'!ecxoiI xoopAHHaTon f, 'ITO xopowo npoJIBJIJ[eTCJI B CJiy

'!ae OTO: 

_ [ · 1 . (e -1)] 
r = e C1 + 2C2ln e + 1 . 

C TO'JKH opeHHJI npaxTH'JeCKllX npHJIO:lKeHHH 
0

HaH6onee npHeM.lleMblM 

npeACTaBJlj{eTCJI BaKYYMHOe peweHHe B TOM BHAe, KOTOpbIH OHO IIMeeT B 
MOAH<pH~pOBaHHbIX KOOpAHHaTax KpHBHOHbl ( CM. OaMe'laHHe 1 ). 
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ABTOpbI 6naroAapHbI y'laCTHHKaM ceMHHapoB xa<f>eApbI TeopeTH'lecxoiI 
<pHOHKH EpeBaHCKOro rOCJAapcTBeHHOro JHHBepCHTeTa II "IIpocTpaHCTBO, 

BpeMJI II rpaBHT~JI" JIT<J> OIUIIl oa o6cy:iKAeHHJI. 
Pa6oTa BbIIlOJIHeHa npH 'JaCTII'lHOH IlOAgep~Ke rpaHTa <pOHAa Mauepa, 

nplICY:iKAeHHoro AMepHKaHCKHM <IJu3uqecKHM o6~eCTBOM. 
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