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I. BBEJlEHHE • 

. Ka.iiyl\e (I} y.nanoch ~ocTH4h <PopMaJihHoro odne.n~uen.·HH 

ypaBH9HH~ MaKCBeJIJIOBCKOn T90pHH 3Jl9KTpOMarHeTH3Ma ~ admen 

T90p1111 OTHOCHT9JlhHOCTH (OTO). CyTh 3Toro OCln9,llHHBHHSl B · 

CJIB,llyDmeM: BBO,llHTCH nHTHMepHaSl pHMUHOBa,MeTpHKa 

~"'ro.= 
( ~><~ A~/1: ~· ~'- - \_. 
\ . A_~ I ~~-~. ) 

f::>-,~:=.C,-\,2,3;.~; i 1 •<::.::.1..' 1 Y12,?>. 

(I) 

ECJIH pe,llyl\HpoBaTb COOTBeTCTBYIOllll19 (I) noJieBble ypaBH9HI1Sl re_opnn 

GA~ =- 0 B 4-Meptte ( c;,..B - reu3op ::Jll~wre~ua nHTHMSP,Horo 

npocrpaHCTBa) 1 TO npH JCJIOBHH H93aBHCHMOCTI1 BC9X B9JIH4HH OT 

x5 , a raKJKe nonaraH ~~r =- t:..h.d- , · nonyttHM cJ!creMy · ypaBHeHHi1 

3nuwre~ua - MaKcaenna. 
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PaccMaTptmasr rpaucrpoiJMaUHOHHHe· cBotl:cTBa ~;..s . , 

\ llop,D;aH [2) 06HapylKHJI 1 'liTO g5'S" SIBJISieTCSI. CKaJISipOM,H MO,IJ;HrpH-

UHpOBaJI aH3aU Kanyuu TaK, 'llT06H 

(

. ~<.e.+ dA~A..:. \ ~ Ar.) 
_~~'-\', ·=. - - (f ,C~.- ~ ~ - . , (2) 

r,IJ;e <\-:: ~ (x-)- CKaJIHpHaSI·rpyHKUHSI 1 K~TopyD npHHSITO Ha3!lBaTi> 

rpaBHTaUHOHHHM CKaJISipOM .. H KOTOpaSI B CBSI3H C rHnOTe30it ,ll,HpaKa 

0 ",D;pSlXJieDmeil" rpaBHTaUHH[3] BH6HpaeTCSl TaK 1 'llT06H B ,IJ;OCTaTO'IlHO 

CJia6HX rpaBHT~UHOHHHX nOJISI~ ·d -7 ~o;:,_. t: .c G-o_ - HhKlTOHOBCKaSI 

rpaBI1TaUHOHHaSI noCTOHHHaH). IlpH pe,D;yKUHH B l 4-Mepl1e COOTB9TCT

BYDIIl9~0 MeTpl1Ke (2) .ypasaeu~sr G A 
9=- 0. , coxpaHHSI ycJIOBl1e ue

saBl1Cl1MOCTl1 acex seJIH'Il~H or ~; noJiylll1M OTJIHil~hle oi 3lt~mretl:uoB
CKl1X ypaBHeHl1Sl. 060611l9HHOlt TeOpl1H.TSiroTeHHH (OTT). 

"" . ' ' . 

4.R·'L-=- 81i(f\'·"--: A-~ ~~~:"':1_ -r""-·'1"-- 'l;l.\;'1"- . 
<l . L . . < •• '!:1-'2¢ I " y' <J d ~ ·. (3) 

. ' ' . . ' : 

"'l~c:. <\ "'-' == 1$'11 rp 
3-2~ 

(4) 

3,lleCb ~~~- TeH30p 3HeprHl1-HMllYJibCa BellleCTBa l1 HerpaBHTaUHOHHbl) 
• " ~ ~ • • • • • j • . ' • . • " ' '--. • •. 

nonelt, a ~ 6eapaa!.iepmH KOHCTaHTa OTT. B npoc~~aHCIBeHuott 
6eCKOHellHOCTH . 

.· .· - 2(2-~) 
~ --:;;> d Q - G-. (3~2'&) 

llerKo saMeTHT:D, liTO npH (}-= ~ l1 a~ -'. ypaBH eHHH OTT. 

(5) 

· coBna.nau c ypaBHeHHSIMH OTO. <PH3HilecKoMy co.nepmHHil OTT nocsa

lll~Ha: pa6oTa (4], no3to:My HHor.na.HcnoJib3yeTCH ~ane Ha3Ba~me 
"Teo pHS! n op,D;aHa - EpaH ca - ,ll,aKKe II • 

~"-,._ .... ~~~ 
~ !~. ·~ <.: :~Lt ·:~ri:.~ll 8 ;:~~i}'? t 
~ :.;;:·:;:~~: :i: ~~c ::~;:o1;1!;~~a, ~ 
r, r::'i ,,~ J'" '""T,_'r • ~ ~ ~~''.o iitiv t::.rt/1 ~ ··- ~--



B HacT OHI!lel.t pa6oTe paccMaTp.HBaeTcH KoHcpopMHaH CBH3b 

ypaBHeHHl.t OTO 11 OTT, a BO BTopoJ.t qacTH. Hal.t,nElHH HeKOTopHe KOCMo

Jiorl1ti eCKI19 perueHHH T!tflla <iJPHAMaHOB CKHX •. · 

II. KOHCllOPMHOE COOTBETCTBHE YPABHEHHA: OTO H OTT 

llyCTb B OAHOM 11 TOM ~e MHOroo6pa31111 3aAaHH 4~tepHH9 

pHMaHOBH CTPYKTypH, npHBe,neHHHe BAKeiH<l>opMHoe cooTBeTCTBlfe corJiac-
.. 

HO 
-__ .• ( ) . : '"1..'\) ·-

~tl(. ;c_ =- e.. · ~ i.:.,(x) (6) 

. KaK .113BeCTilO, TeH30pH Pl1titi11 KOHcpOpMHO COOTB9TCTBYDI!li1X pvrMaHOBbiX 

npocTpaHCTB \}'i. ~- v4 CBH3aHH COOTHOIII9HH.eM f5] 
' .. ~ ~ ' 

e;~R.~~=- R~"'-2[v,~IL- () .. {)~<;,'"~~s-2i~~ve.6""e:.:,. (7) 

rAe "'f~ . - C~MBOJI KOBap~aH-THOro A~epeHnHpOBaHHH; (..:)~::: ~ ~) J 

a ti9pTa HaA HH,neKCOM HJIH KOp9HHOJ.l 6yKBOJ.l 03HatiaeT npHHaAJieXHOCTb - --- ~e.c ) 
K \ji-1 ( B 'iaCTHOCTa,(. .. ) "'- =3 -• ~-· t: ) • 

KoHcpopMHHe npeo6pa3oBaHHH (7) OAHHHa,nnaTH ~YHKIUtif _§ i~C-{\) 
11 ~()() · CTBBHT B COOTB9TCTBI19 10 BeJIHtiHH @c~~::(x:) • YpaBHe-

HHH OTO He KOBapHaHTHH oTHOCHTeJibHO 3THX npeo6pa3oBaHHi1. B OTT 
' . ' . •. 

rpa.BV!TanHOHHOe none OIIHCHBaeTCH I0 KOMnOH9HTaMI1 MeTpHtieCKOrO 

TeH3opa 11 rpaBHTanHoHHbiM cKaJIHpo¥. Bo3HHKaeT ecTeCTBeHHHil Bonpoc: 

B03MOXHO JIM IIOA06paTb TaKyD CBH3!' K9HcpOpMHOrO <iJaKTOpa E>( '){_) . 
11 rpaBHTanHOHHoro cKaJIHpa ~( lL) , tiTo6H B OAHOM 113 KOiicpopMHO 

cooTBeTCTBYDillHX npocTpaHCTB 6HJIH 6bl YAOBJieTBOpeHH ypaBHeHHH OTO, 

a B APYrOM~ OTT? 
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a) llpeAnOJIOlKHM, tiTO 2 iu.. (x_) y,nOBJI9TBOpHeT BBKYYMHHM 

ypaBHeHHHM'OTO 

R ic... 

' = 0' 

a . ~'l7-(JL). ~ B~_KYYMHHM ypa.BHe~HHM OTT 

' . "'-. ' . k. 

R· "- ~ '\h<\ :_ t ~ 
~ i <1 ' C) .;j'2.. 

\o:.. .. . ' 

---~~~ =P .. -__ .. ,, ... -, . '~ ' 

llOACTaBHB (8) 11 (9) B . (7), no JIYti~M . 

~ ~ ~ 'jr~~ 2[''h~'t.-61eft£/~,~c.(e_~~J- b~-L~e.~e.. .. 
<r. ~ ' ' , .' ' •, 

(8) 

·,' 

(9) 

(IO) 

(II) 

CpaBHHBaH (I) -11_.(2), }.AOlltHO ~aMeTH_Tb, ~To·cBfi,3b..:··-~•-.R:<1~, 
BepoHTHee ~cera, ,nocTaT<>q_Ho npocTa. llpeAIIOJIOXRJ4, ti~o aHa ~eeT 

' . . ·.. . '·'. ' .. ,__ . ····:, .... ,. _., -· 

BH,D; 

--.·_rt;'<i- · :dn;. (12) 

nc~o.7Ib 3YH (12), ~~·riKJ!JJiiHM·: o 11s (l:r) ~,; ±orAa ,;.· < 

. ' . . . ~ .· ... _._··... . _··.. ' .e_' 

· _ -~~...; YL.tQt h-)- 2~ j.l ~ __ )'"c£\)s~::~ .. 13) 0- . f) . - . . 'R... . . . '' "''2.. . : d ' • • • , •• '12.' • '. ( 
. ~ .· . ' c::.J.:·.. .·.· ·. . .. " . 

J{JIH T~~O. tiT~~~:~AOBJieTBOpHTb'',(IO) ,\~~~HeM n~- i_:; ~- . , qTo . 
•' ' ' ' -· ,/! ·, .· :.-~· ::·~')-:.-... '-1": -~ 

AaeT 

(n-- {)"2.: = ;,~2~ 
~ 

·,: -·-

HeTPYAHO iioJIYtlRU.YCJIOBHe RHierpiipyeuocni··_ypaBHeHHH···(l:J) 
"< 
' ,, 

. (14) 
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I. BBE.UEHHE • 

Kaiiyne [I} y.n;anoch ~oCTiitih <PopMaJihHoro odDe.n;~Heiii1R 

ypaBHeHI1£l MaKCBeJIJIOBCKOH Teoplitt 3JieKTpOMarHeT!13Ma 11 OdlJ1et:\ 
' ~ . / 

reop1111 OTHOCI1TeJibHOCTI1 (OTO). CyTh 3Toro od'he,JJ;I1HeHn.H B · 

CJie,JJ;yDlJ1eM: BBO,l{I1TC.H !1.HTI1MepHa.H p11MaHOBa.MeTp11Ka 

~As.= 

( . ,, ~ 

\ ~~~~A;A: ~ ~~ .-) 
P...., 't> =. c, ·\,2,3;,c;-. i ~.•<=..:: ~,.,,,2,3. 

~ ' 

(I) 

Ecmf pe.n;yUI1pOBaTb COOTBeTCTBYIOll111e (I) !lOJieB~e ypaBHeHI1.H TeOpl111 
B B . 

GA.=- 0 B 4-MepHe ( GA- - TeH3op ::lll~wre~Ha n.HTHMep,Horo 

npocrpaHCTBa), TO_ np11 YCJIOBI111 He3aBI1CI1MOCTI1 BCeX BeJIH\lHH OT 

x5 , a raKJKe noJiara.H ~'>!> :.l-:.n.d-- , · nonytiMM cr!CreMy ypaBHeH1111 

3~HwrettHa - MaKcBeJIJia. · 
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1) 

:t 
;_j· ; . 
' i 

PaCCMaTpm!aSI TpaHcrlJopMaUHOHHHe CBO~CTBa ~;..F.. 
: ' 

\ llop.naH [2 J o6HapylKI1JI, qro ~ 5'-S" SIBJISI eTcsr C:KansrpoM, 11 Mo.n;HrlJH-

UHpoaan aHsau Kanyuu raK, qro6u · -

·=- (~c~+ d_A~A~~ ()_A':_)·· . 
~~'<t» . <f.A ""'_ - I d . - ' - (2} 

r.n;e <\ -:::._ ~HlL) ~ CKaJISipHaSI ·rlJYHKUHSI, KOTopyiD npHHSIT? Ha3uBaT-I• 

rpaBHTaUHOHHUM CKaJISipOM ·· li KOTOpaSI B CB.H3li C fH!lOTe3oit ,IlHpaKa 

0 11 ,!\pSIXJieiDIIle~" rpaBI1TaUHH [3] BH6HpaeTCSI TaK, tiT06bl B ,lJ;OCTaTO\lllo 

cna6ux rpaBHTaUMOHHHX no nsric ~ ~ ~o;.... t ( Go -. HLKJTOHOBCKa.a 

rpaBHTaUl'IOHHaSI llOCTOSIHHaSI) •. Ilpli pe,n;yKU1111 B ;· 4-M~plie COOTBeTCT

BYDIIle~O MeTpl'IKe .(2) .ypaaHeH.l'ISI · G AB=-o·, c~xpaHSISI ycnoaHe He

saBHCHMOCTl'l BCeX ~eJIHti~H OT -? 1 !10JIY~I1M OTJiliti~ble 0; 3~~WTe£lHOB
CK!;fX ypaBHeHH.!i o6o6meHHon Teoplili TSifOTeHHSI (OTT) . 

. ... )' . . 1£., 
"- 'ii fi' "- A- e~ ~. "- ll.. ; · .· • · 4.R~ = 8 ,c,, ~-~rr .. +'V,'1 :-:a~ . . (3) 

<I - -· - ·:r'2o . . <I (} 

"" ~\ "-' ~"i'' rp 
, K.<.l ::: 3-:z~ . (4) 

3,n;ech ~i~ - TeH30p 3Heprl'lli-HMI1YJII>Ca BeiiteCTB~ li ~erpaBHTaUHOHHHX 

nonett, '5 ~- 6espasM.epHaSI KOHCTaHTa· OTT. B ripoc;paHCTBeHHoi 

6eCKOHetiHOCTli . 
. . . ·. - 1ll-~) 
~ --9 d 0 

- G-. (3-2'&) 
(5) 

nerKo 3aMeTHTL'- tiTO npli • (}-=- <r li a~ tDQ . ypaBH eHHll· OTT·

coana)(a:er c ypaBHeHHSIMH OTO. <P113HtiecKoMy co.n;epxaHl'Il) OTT noc_a.a-

l!leHa pa6oTa [4), nos:roMy HHor.n;a HcnoJILsye:rc~ -raKll:e Hasaa~11e 

"TeopHSI Rop)(aHa - EpaHca - ,IlaKKe". 

~.,..--- .. ~ ... ..--------! ~~~~,~~f~;~,~~~~~!~~~~?J ~ 
~- ~h;;;Ji;;K;l EH/,1 ~ ·-- ~-



B HacT osnqeit pa6oTe pacc~aTp-HBaeTcR KcmliJopMHaR c_BR3J> 
. . . 

ypaBHeHHit OTO 11 OTT, ·a Bo BTopoit qacTw Hait.neHhl HeKoTophle KocMo-

nor~ecKHe pemeHH.fl THna liJpH,llMaHOBCKHX. 

II. KOHCOOPMHOE COOTBETCTBME YPABHEHMR OTO H OTT 

IlyCTJ> B O,llHOM H TOM l!l:e MHOroo6pa3HH 3a,llaHH 4-MepHHe 
'. . " 

pHMaH OBhl CTPY:KTYPH, npHBe.neHHhle Bl KdHiiJopMHoe cooTBeTCTB~'le cor nac-

HO 
--'_ . . c· ) ... 'L.'i.} . 

~;:I(_ )(. := e_ · ~i.:..(x') . (6) 

. KaK H3BeCTHO, TeH30phl .P11qq11 KOHiiJOpMHO COOTBeTCTBYJODtHX pHMaHOBhiX 

npOCTpaHCTB \}'-f ~- V4 CB.fl3aHbl COOTHO~eH~e~t5J • 
~ .' _· '' .• 

e;~R.~~=- R~"--.i["'h~"-- ~ .. G-~<;<t:.~~~~b;~yre.()e=, · (7) 

r.ne <y~ < ... C~~BOJI KOBapHaH,THOro ,llwpp~peH~HpOBaHH~~ C--)~=~~)) 
a qepTa Hall HH,lleKCOM HJIH KOpeHHOH 6yKBOH 03HaqaeT npHHa,llJiel!I:HOCTJ> 

K \J4 ( B 'i8CTHOCTH,l···) ~ = 2 ~~ (-.-) t:,. ) • 

KoHiiJOpMHhle npeo6pa3oBaHH.fl (7) O,llHHHa,ll~aTH ~YHI<I.tiDi . .§;~e..(<) 

11 ~(x..) _ . cTaBRT B _cooTBeTCTBHe IO BenH:HH 8c~e(x:). YpaBHe-

HHR OTO He KOBapHaHTHhl OTHOCHTen:oHo nHx .. npeo6pasoaaH~Jit~ B OTT 

rpaBHTa~HOHHoe none onHChiBae!c.R IO KoMno~eHTaMH MeTpHqecKoro 

TeH3opa 11 rpaBHTa~HOHHHM cKan.Rpov. Bo3HHKaeT ecTeCTBeHHhlit Bonpoc: 

B03MOl!I:HO JIH no.no6paTh TaKyJO CB.fl~J> K~HiiJopMHoro liJaKTopa E>{~) · 
H rpaBHTa~HOHHoro cKanHpa :;j ( x..) , qTo6hl B o.nHoM H3 KOHiiJopMHO 

cooTBeTCTBYJOntHX npocTpaHCTB 6hiJIH 6hl y.noBJieTBopeHhl ypaBHeHHH OTO, 

a B .npyroM - OTT? . 
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a) IIpe.nnonoxHM' qTo 

ypaBHeHH.fiM-OTO 

~j~(x..) 

R ~. 

' = 0' 

y.noBJieTBoplleT BaKyyMHhiM 

a ~-~(ll} ~ B~_KYYM~b!M ypaBHe_~H.fiM OTT 

• "-" . k 

l?..· "- ~ "7;- d- ~ t ~ \. ·: <\- . d ~'2.. 

(8) 

(9) 

"7 ~~ ~-; ;o_- .. '- {IO) 

IIo.ncTaBHB (8) 11 (9)B · (7), nony~HM 

v, <I":_ ~ *f"; z rv,~'--~cr~< + '~,~-~-~· J ~ b:" <7, <>'-. (II) 
4 '1 ·. .. . ' <l ·, ,. ;').. . .f.· 

CpaBHHBa.fl .(I) I1. (2), MOl!I:HO ~aMe_TH_TJ>, iiT_O CB.fl3l> ·Ci"" :H:: ~ :' 
.. ,,.· - ·. 

Bepo.RTHee Bcero, ,llOCTaT O'iH 0 npOCTa. Ilpe,llUOJIODM, , qTo OHa HMeeT 
• ' • • • • ~ . . . • . ' . - • ' • • • • . .; ; • ; ' .• - ·, . ,., ' :• . ,' - • ~ .• - ·.- ••• 1 

BH,ll 
- 7...~· ·n'· e.: =(1 . (I2) 

1fcnom.' 3YR (I2), H'6Kn~ilzM' ~ •. 11s eli)~\ ±orAa 

- . -~-· ntQt h-)- 2~ -~~ ~ ~. r-C~-t)b.'<._~~~ . 13) 0--. f) .- . -~_··.··· d'2.. :'a. ·':\j2.·,·. ( 
<) . ,, . 

J{JIR Taro. qT~6bl Y.llOBJieTBOpHT:b:,(IO),: CBepHeM nd .t.::.JC. , 'I:ITO 
"'; ... ··,! ';.,. .· . <~-- .::4_:,.~-~~::_·!').·~· ... ,:~~-~ 

.naeT 

0-~ {)"2.. = ;,-2~ 
~ 

. (I4) 

IieTpy.nao ilonytiii!~> ycnoBHe HHierplipyel4ocTI1: ypaBaeaHR (13) .. 
' .. ~ ; -

( 5 



~·-v · 
4
-i_ n. 0-i)~~-2~) ~·e;d . Yr~" 

''['- 1<:) - u . -1 O(t _ iCJ ~ ' • ' -)'\.. ·. CJ 2.. 

(KBa~paTHHe cxodKH odosHaqanT aHTHCHMMeTpH3aUHD). ITepenr,rmeM 

(15), Y~THBaH (14) H O~HO H3 'o'npe~eJieHH" T8H30pa KpHBH3HH: 

(15) . 

(IPR_1~l= ~(n-t)K~~~~J-~;f': r. (15a) 

'..J 

· UeJiecoodpasHo B nocJie~Hee BHpaJKeime BMBCTO teHsopa PHMaHa BBeCTH 

HHBapHaHT .KoHt!JopMHHX npeodpasooo.HHH -· teilsop BeniiH, tor~a ycJio

BHe HHTerpr,rpyeMOCTH ypaBHeHHH (13) nepenr,rmeTCH B BH~e: 

' . ~ d- p c e.~· = 0 . (156) 

liTaK, ~oKasaHo 

ITycn tPYHKUHH ~,'(..[i.)r,r _ ~ (IL) 
HBJIHIOTCH pemeHHHMH BaKYYMHHX ypaBHEml1kl ·OTT, Tor~a ecJIH 

? . (\ r c ~ G: = o_ , • . 
- - n · · ). •• . (.,. ··)"2... :S-2~ 
~! tt_(X:-}:::. ~, ·. ~\i!!.(IL -~- ~~-{ • ~- ,;?> , 

TO 

dy~eT BaKyyMHbiM periieHHBM COOTBeTCTBYIOUlen' sa~~_qif oro •. " 

_6) JloiCTH~, qT,O %i.c{t}~ : --~ {i) Y~OB~BTBO.pll~T BaKyyMHbiM 

ypaBH eHHHM OTT, a ~ 1 i(,.L)..: . OTO ~ llpe~nonarasi, 'tit o 

n'Z-G'_:.:.'- M . ' 
~- -~- ·---- f 

i i (16) 

H ~encTBYH aHaJiorr,rqHQ H3J!Oli:8HHOMJ .. B npe~~YUlBM.llYHKTe,HeTpy~HO 
'• ~ -- ·- > "' • ' ..:. • -~. '·' ' ' '• --- ' ~- ~ .• -, :. • - .-

~OKa3aTJ> 

·s 

I 
i 

I 

' ]· 
I 
I 
! 
I 

! 
I 

I 
I 
I 
I 
I 
l ,,\ 
I . 

11; 
I 
I I . 

lW 
I 
I 

YTB!til~~eH!le 2. llycn ~;"- {)() ~BJIHBTCH pemeHHeM BaKyyMHHX 

ypanHeH'Hn OTO, Tor~a, ecmt Hakl.rleHo KaKoe-mido pemeHHe 

ypaBHBHHH 

(17) 

.. )' 

C~YCJIOBHBM HHTerpr,rpyeMOCTH ;-.·· 

. ~~ c~'et::-< -= 0, 

TO . q r)· - -~C\ .·. (- ) . .,. : .. "2.''3'/. 
c/~-lx.- =e. d~ ~-- /. 'd = e -. __ n, 

-~ ( ?r ~ 1)2 -= 3_-2~ " -
'";"'. 

dy~eT pemeHHeM cooTBBTCTBYIOUleH sa)(aqH OTT;' 

B) lf~ri QJII,3YH (7), 'HeT,py~k~' llOKa3·au·~ ·qTo eCJIH B '(6) n'pHHHTb 

',f i.~ . G.~ ' ·.-· ·< 2. (2-.S):-
.. e~ ._=.c...~~ ·.o ... = 3-'2:?:. 

To nocJie KoHt!JopMHHX npeodpas~BaHHtLypanHeHHH OTT npH HaJir,rqr,rr,r 

BBUlB~TBa H HerpaBHTaUHOHH~X llOJI~n (3) nocpopMe COBna~aeT C 

3HHWTBHHOBCKHMH' 

. -G "- . o-r·lrr;·~-- --~ ;z,: 
~ =. 0 II _f"" I ;-_ + l-.: ~ , : 

(18) 

(19) 

C ~OllOJIHHTS.JibHHM HCTOqHHKOM .B _BH~e T~H30IJa 11 3~ep~H~-:HMllJJibCa" 

cKaJIHpHo_ro,noJIH _ · 

·rc:t iZ =-·· 3.::_:.~ ~~-~~~. ~--s~~\)~~~). 
·i bll G-. . :·- ' . .' 

(20) 

a BMBCTO YJaBHBHHH (4) dy~eM HM8Tb 

7 



I' 

. "' =- K. _ ltii G.~ 'Y 3-2~ . (21) ' "'<- \J - ---

TaKliiM o6pa3oM, ,ll;OCTaT oqH o no 3a,JJ;aHHOMY '1' Hai1Tlll 6" iC. , 
- -~ .·· . 

COOTBeTCTBYKlll{ee 3HaqeHJ/Ie '7:. ~ , a. :3aTeM riepe~TJ/1 K perueHliiKl 

ypaBHeHlllia 3HHlliTel\Ha (19). (Ilo,JJ;qepKHeM, qTO B TBKO:M llO,ll;XO,l(e 

ypaBHeHliiS. ,l(BliiXeHliiS. HCKaxeHH Hanlllql/leM cKans.pHo~-qaCTlll, nocKonLKY 

- r< ;c: rr-·~) ..J · 
3,JJ;eCb 'l~e- \~i: + L~ ;= 0 ). 0TMeTI1M TBKl!te, qTO B TeX cny-

qas.x, KOr,l(a OTnl/lqHHMJil OT 0 OKa3HBaDTCS. ,l(JilarOH8nbHHe KOMllOHeHTH · 

- -· ct,i. to:. , Hanlllqllle B (19) CBS.3aHHoro co cKans.pHbiM no}leM cnarae-

Moro MOl!tHO yqeCTb BBe,l(eH_~eM :><MJeKTJiiBHhiX_, "nnoTHOCTJ/1 3-Heprllll/1
11 ~c.. 

J/1 ",l(aBneHliiH" ~c. CKans.pHoro nons., K~Topble no,JJ;qJ/IHS.KlTCH npe,l(enb-
. c. (\>C::. 

HO JKeCTKOMY ypaBHeHJiiJO COCTOS.HJ/IH t :=.. '=l •. 

3aMe~~ - ,Uns. non'a,oTbl npHBe,l(eM MaJIOJ/13B ecTHHl\ pe3ynLTaT, 1 
·. .. . . '. . .. . . . I 

,l(OKa3aT~JlbCTBO K~TOpOrO 3neMeHTapHO (cM.·,HanpliiMElp, l 2]) .l 

Teo'Oe.Ma.· (llllDKliiHr): 1L sneKTpoBaKYY!AHbiX ypaBHeHllll\ OTT 

B npocTpaHc~Be V '1 . :>KBJi!BaneHTHbl IO ypaslieiiliiHM 

'.·. ; 

'K. ~~- = ?,- 2.~ ... , i '1-lt.·· 
~-- .·· .. ';L -~ .. . . - : <)~ 

(22) 

.B KOH~OpMHO COOTBeTCTBYl!lll{eM.npocTpaHCTBe y~ C 

MeTpliiKOl\ 
~-- . ' '-\ ~
<l'"- =c.~<l~IC. .• 

MoJKHo noKa3aTb, qTo ecnlll ~\IL:::. *~*~o:. ( t - npolii3BOJib

Hbl~· CKaJis.p), TO BCJie:ncTBJ/Ie CBepHYTHX TOll,lteCTB ElllaHK\1 

r"- 0. ·'-'"- . . "\Tv::.. '='"~"' .. 6y,JJ;eM liiMeTb '!'C.. 1 = D •. 3To 03HaqaeT; 

qTQ B. (22) CO,D;eplKliiTCH TBKJKe ypaBHeHJ/Ie ,JJ;JIH CKaJIS.pHOrO 

noTeHnlllana. 
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III. KOCMOJIOflfliECKHE MO,li;EJIH B OTT • rem.teTpliiS. O,ll;HOpO,ll.HO~ J/1 

n3oTponHol\ BceneHHon 3a,l(aeTCH MeTpliiKol\ Po6epTCUHa - YoKepa 

(eM., Hanplii:Mep,[~]) 

· As'L== ctz,_~ RYocJrA:~~'l--+ ,,.(cl~"l.+~;~'L&~~) ~ • (23) 

K-= 
(·~ 
\.:~ 

MO,JJ;enb C nonOXJ/ITeJibHOl\ KpliiBJ/13HOH 

KBa3J/IeBKJIJ/I)J.OBa MO,JJ;eJib 

MO,l(ElJlb 'c oTpliiUaTeJibHOl\ Kpl11Blii3Hol\ , 

llo.l(cTaBliiM (23) B ypaBHeHliiR OTT c rH,JJ;po.l(~~~MJ/IqecKliiM_TeH3opoM 

:>Heprllllll-liiMllYJibCa 

;ry. 1£::: (~ -t s }~. i: iL~ go b~j,. . 
~._ ' ' '"-,, '.. 

npe,D;nonaras., qTo ypaBHeHllle cocToS.HliiR liiMeeT Blii,JJ;:. 

J.-=.. 
[0 
(~ 

~ = J,[, 

cospeMeHHas. 3noxa npeo6na)J.aHliiH se~ecTBa 

pa,D;lllaUJ/IOHHO~,l(OMJ/IHaHTHaS. 3pa 

npe)J.eJILHO XeCTKOe COCTOS.Hllle, 

nonyqJ/IM CliiCTeMy ypaBHeHllll\; Olll/ICb!BaDTI{liiX 3BOJIDUJ/ID J/130TpOllHOH 

BceneHHOl\ B OTT 

(24) 

. ·(_R1\"L '1::. . . R- 1 ~--- -~~)1..- ~11-£ __ ._·· .. 
. \_ R:') ~- 'R,_ -T 'K' ;a -\ ~. G, Qt · . - 3<j· _ ! (25) 

. . I . : • 

k (-a' t) ~ g,o. R' g (H.L) 
. :,-~ ,. . . . (26) 

~-



',·>, 

~\~ ~\~?,ff;+cL)~-R_J_. '(27) 

ilpeAllOROXHM, qTo (23) nonyqeHO B pe3yRbTaTe KOH~OpMHOrO . 
', ._ :, ' ' 

npeoClpasoBaHHSI · 

Js:--:e:-~ ~sl.~ e:~ [ctt~- 0-:'l.(~){ .t~~2_ -f r1-~~'-)j 
. tl t D S' . cf't-= Q_ A - "' = cz. et. 

' ' . . . . ' ' . .) ; .. .. ) . ' 

(23a) 
_.; 

(rAe 0 .. {-t) ,- H3BeCTH~Sl~ ~YHK~HSI BpeMeH H, K03~H~He~T -~aCWHpe
HHSl 4JpHAM~HOBCKHX MOAe~e~ ~- OTO}.TiepenHWeMCHCTeMy (25),-(27) 

C yqeT()}.1 .CBSI3H; (23a) . 

• 'l: .(. · ·) V. ·-.. -}-- (~ j~ · ___ <".>.-A . -:3'(t~ i) CG • }C. Ct.. <J. .o q ~II ~ . (c-. +0) + _a.L- + o:+cr:; <J T>T "(f ·: Z,3 - e:=>{H3J) ' (25a) 

. A- ( e_~ _· c!:): ~- ~rrAD·-31-) ·. e.IS'r~-~j_J 
c.l.t- - (1 . • '3- "2;:; . ex.~~ . (26a) 

_'j,· , .. 

- ' A· -~~(H~) 1:, :::. . ('~ ·.·· ' . ' ' 

e..: (27a) 

. (TO'lKa 03Ha'laeT AH~epeH~HpoBaHHe no ~P:I-fAMaHOBCKOMY Bpe~eH:l-1 OTO 

. -t). CoBMeCTHoe''peweH:~-~e .ypaBHeH:~-~il (25a) :1-1 (26a) .AaeT .. B03MOXHOC~b, 
. onpeAeR:I-fB KOH~Op~llhltf ~aKTOp 6-(4} ,:~IfaJaT~ KaK_~~peMeHHyK/3BOm!Y-
~:I-fD rpaB:I-fT~:I-fOHHOro CKaRSipa ~(rt:) , TaK H ~(~) K03~:1-f~:l-feHT 
pacw:~-~peH:~-~SI BOTT. 

10 
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a)· Hauelonee u~TepecHoil, c ToqKu 3peH:~-~SI ~u:m'leCK:I-fX 
llOCReACTB:I-fn llpOSIBReHHR 3~eKTOB CKaRRpHOrO.llORR, SIBRReTCSI,. 

no-:-Bl-fAUMOMY, paA:~-~au:~-~oHHo-~oMnHaiiTHaR snoxa pa3B:I-fT:I-fSI BceneHHol\ -· 

( J.. = l/3). _EyAeM :1-fCKaTb ~ B BUAe 
-2..~ 

. \2,e_ r· )-
'-\..- = ---:z. :r(-t • 
<X c ..... 

qTo cornacyeTCR c nepBW HHTerpaJioM ypaBHeH:~-~R (26a) 

~ o~ e..-z.~ ~ ?> = ec~f
-- . i 

H npliBOA:I-fT. K COOTHOW,eH:I-fD d/~ =ox - • BBeAeM KOH~OpMHOe 
tt( T BpeMR c\~=. c · C\... , TOrAa · · ' 

dj- ·. f ( c. . . ) it·.:: Jt 2.c~) ;:._ + ~-
(28) 

ilpaByD 'l8CTh (28) MOl!CHO JiCKniO'l:l-fTb, :1-1Cll0Rb3JR ypaBHeH:I-fe (25a), 

qTo llpliBOA:I-fT K 

ct+::: '~ -t 2h.~- k:.ft. ~ 
ct~L \j 3 ·_ 

rt-= .f {.To A 
3B 

KOTOpOe JierKO :1-fHTerp:l-lpyeTCR li ll03B0.11ReT Bhl'l:l-fC~:I-fTh 
2 ,i.. '-Jtd2(+) '•'· " 

R. ('lJ·-= c-s-. e. .: ...... . 
-~ ... ' 

(29) 

(30) 

a Tane ~h), . .UnR cnyqae:B · ~::::i.·.i· pe3yirLia!u BhlrRRART 

. · BeCLMa rpOM03AKO, a AJIR \:::..= 0 

2j- ==. n. 1L\- 3-2'5; ... . 3 .,._ ) ·•. ',: 
(31) 

·.1 

" 

11 



. . (. F J~·~?-)---_. 1n ~--3~2'$; I 

l\ '-\'' .. ~ (\ = <J~ -1 + ~ /~~ n:~c --. -. . 
6) 3noxa 

npOCTpaHCTBO ( 

(32) 

YpaaHeHHH OTT HHTerpHpyJOTCH 6ea Tpy,D;a,H )3 .pe3yJihTa're HMeeM 

~2 ~)"2.. . ·· ~~., r.,-H ; ' :. c, ·.· . - <'l~_·-. .. i ; t::. 0 • 

<f = ~- (s-2~)(~-.s~) ' 
-~- (+'-\·~;~~)· ,_ 

_l_ .. ,_ ' 
~- -- ,, . 

(33) 

c2 ,_ 
f)-. ?.)fp 
K :-- (H,o.o . 

' (34) 

3,JJ;eCb _ \-\ ~ , - llOCT OHHHaH XaMna,, ~" :- !lJp!i,D;MaHOBCKHH, K03~HUHeHT 
pacmH;eHH~, c, .H c_<.'- llOCTOH~Hhl~ . -· , . 

- _. l A-;;R..s.j·----- 2 -· _____ --- _ -~i'?,·"l' ' . ?,_~" . ;,, ~, ~~(2:.~)~? 

OTMeTHM, \ITO 3TOT \laCTOOR cnyqalt cornacyeTCH c rHnoTe3oR JlHpaKa 

o ",D;pHxneJOIIlell" rpaa~:.~u~~ ( G:. ~ 1/~' )-'. ' . . . · , , ,· . . . .. 

HHTepeCHhiM npe,D;ciTaBJIHeTcH cnyqaR, Kor,JJ;a JiorapHqJMH\IeCKaH 

cKopoCTb y6hiBaHHH rpaBHTaUHOHHoro cKaJIHpa· coana,JJ;aeT c norapH!lJ-

Mli\leCKOR: CKOpOCTbiO paCmHpeHUH ~.BCeJieHHOR . 
. ' ' ' . . ~- [2_'' :. ' . ' 

<t -=- R_ • 

.. 

• _·. (35) 

. - '.,- .. 

Ilp!iMe\laTeJibHO, \ITO npe,D;TIOJIOXEmH~. (35): RBJIReTCR npHMIDI CJie,JJ;CTBHeM 
. •. ""' ,-__ .:· . . . _, ' 

ycnoBHH lllaMhl [7], cor nacHo KOTOPOMY pa3Mephl Ha6JIJO,JJ;aeuoR qacTR 

BceneHHoR nopR,D;Ka ee rpaBHTaUHOHHoro pa,D;nyca 

:. 12 

G-o YV\ "-· j_ (36) 
c2 r 

3To ycnoaHe ,JJ;onycKaeT aeCbMa npaa,JJ;ono,JJ;o6HyJO HHTepnpeTaUuJO: 

B .XO,JJ;e CBOeH 3BOJIJOUUH BceJieHHaH llO,JJ;rOHHeT 3Ha\leHHH ¢HrypupyDIIlliX 

B (36) _BeJIH\IliH K npe,D;TIUCaHHhiM (\ITO CJIYXHT ,JJ;OllOJIHHTeJibHhiM apry

MeHTOM B noJib3Y nepeMeHHOCTH G ~ ) •· B 3TOM cnyqae, nocKOJibKY 

,JJ;OllYCKaiOTCH TOJlbKO OTpMUaTeJibHble 3Ha\leHHH ~ 

MO,JJ;eJib C OTp~UaTeJibHOH· KpHBH3HOH IC. ::-:-.i > 

, peaJIH3yeTCH 

' 1---;n ··-· 
R. = R!: -r _'-I 2 ; t : . · (37) 

PacmHpemte npoHCXO,JJ;HT no mme»HoMy 3aKoHy. 

AHaJIHSy HaH,JJ;eHHhiXpellleHliH H cpaBHeHHD C',JJ;aHHhlMH Ha6JIJO,JJ;eHHR 

6y,l(eT llOCBRIJieHa CJie,JJ;yJOIIlaSI ny6JIHKaU!1H. 

ABTOphl BblpaJmJOT. 6naro,D;apHOCTb r .c.caaKHHy, H.A.4epHHKOBY' 

y\laCTHHKaM ceMHHapoB "TeopHH npOCTpaHCTBa,BpeMeHJII H rpaBHTaUliH" 

'nTcJ? Ol1H11 H KaqJe,D;phl TeopeT_WieCKOR qJH3t1KH EpeBaHCKoro YHHBepCHTeTa 

3a CTHMYJIHPYJOIIlHe o6cyx,JJ;eHHH. 

Pa6oTa BhiTIOJIHeHa npH qacTH\IHOR no,JJ;,D;epxKe rpaHTa cJ?oH,JJ;a 

MaRepa, npHcyx,JJ;eHHoro AMepHKaHCKliM qJH3H\IeCKHM 06IIleCTBOM. 
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KocMonom..fecKHe pemeHit:51 THJia <l>pHJJ;MaHa 
B TeH30pHO-CKaJI5IpHOH TeopHH T.SITOTeHH51 

. 
IJoKa3aHO, l.ITO pemeHH51 BaKyyMHI:JlX ypaB: 

Hoii TeopHHT5lroTeHH51 (TCTT) :A:op~aHa-EI 
B KOH<f>opMHOe cooTBeTCTBHe. IIony'leHbl ·HoE 
aa~a'IH TCTT. ', 

Pa6oTa BhiiiOJI:HeHa B -!la6opaTopHH TeopeJ 

llpenpHHT Ofu.e):IMHeHHOro HHCTMT)'Ta SI):IepHbL 

ITepeBo~ aBTOpoB 

Haroutjunian G., Papoyan V. 
The Friedman Typ~ Cosmological Solutions 
in Tensor-Scalar Theory of Gravitation 

The possibility of the conform correspond! 
vacuum equations GRand Yordan- Brans
gravitation <TSTG) is obtained. The new solut 
in TSTG frame are obtained. 

The investigation has been performed a: 
Physics, JINR. . 
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