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B pa6oTaxl 1,2/ rrpHBeneHhi rrpuMeph! rrocTpoeuuH CfjJepJl'IecKH-CHMMGTplPI-

HOI'O llOJIY38MKHYTOI'O M!!pa, T0-8CTb M!!pa, BHyTp8HHIIII '!8CTb KOTOpOI'O liB-

JIII8TCII '!8CTb!O 38Kph!TOI'O MHpa ¢pHJ1M8H8 0 38ITOJIH8HHOH llhlJI8BH,llHbiM Be-

lll8CTBOM ( J18BJI8HHe OTCyTCTByeT) 0 a Hapy)KH81I '!8CTb OITIICb!B88TCII CT8TII-

'WCKHM pememwM WBapuwHnbna. B namwii: pa6oTe 6onee neTanbHO paccMoT-

pelll,J yCJIOBl!II "cKneii:KH" UBYX 'I8CTeii: ITOJIY38MKHYTOI'O MHpa. 

Bocnonb~lyeMCII pemeHHeM TonMana/3/ B corryTCTBYJO!lleii: CHCTeMe oT-

C'IeTa, KOTOpoe UJIII HHT8pBana 

(clsl- -e>-(d Pv)9.- ,~gde)9;.S1n2e(dr/· l + (d:r:)2,, 

\=~(R-)-c.)) l=i(R>l:) 

MO)KIJO ~l/lTUICI'\Tb B BHJ18 141 

A (1 1)2. 
-L~f<O. e = 1+f(R) ) . ) 

I :=- F (~) (1.- <:<.Js e) 0 ~ 2 ~ £1r 
£ f ) ) 

L (R )- 1: = p 3 · ( e- ~·ne) 
0 ~(-f) ilL ) 
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( 2) 

(3) 
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F' 8 Jr)(, j' (5) 

,...•,£ ' 
3)leCh .P - HHB8pHaHTH8H IlliOTHOCTh M8CCblo 

PerneHHe, cooTBeTCTByiOrnee saKpbiTOMY MHPY ct>pHnMaHa, rronyqaeTCH 1 

ecnH rrono)lmTh 

f _ s· i R 
-- Lt\,a,o 

0 I 3 ~ F = L aoSLtt. . Q, 
) 0 

) eco = const.) (6) 

r11e aO - IlOCTOHHH8H 1 a KOOpJlHHaTa R, M9HH9TCH OT HyliH 110 CBOero 

M8KCHManhHOrO 3HaqeHHH ~~0 
DonolKHM, 'ITO perneHHe (e) crrpaB9Jl1IHBO 110 HeKOToporo 

~ = Q,O (Jr- 0)) 0 < ~ I HH8'!9 roBOpH 1 MHp "cnerKa He 38MKHyT" • 

f1oBepXHOCTh 2: CillHBaHHH C JlpyrHM perneHHeM ( H811pHM9p 1 "IlyCTOTOJ:I:") 

B COilVTCTBYIOill9H CHCTeMe OTC'l~Ta 6ygeT sa~aBaTbCH, O'leBHJlH9~ YC1IOBH9M 

Ha aTotl: noBepxHOCTH, KpoMe ¢yHKUHH A H f" 1 
I r' 1.. 

nomKHbl 6biTb aenpepbiBHbi, no CHary/5/. erne BeliH'IHHbl rv ) l.:rf" H 

fGE. = const. 

Q GIG-() Gl(, /1(=.2 3 ~) Ll.Be rrocnenaHe B ycnoBHSIX naauotl: sa!la'IH ue-
df<X y •. 71'>/J<. /4-l ~ ) ' '/• 
rrpepbiBHbl B CHliY ypaBHeHHH 3HHillTeHH8 Jil CHMMeTpHH 38Jl8'1Ho Ll.liSI Herrpe-

ph!BHOCTH JKe A) f" H r-' 1 
nocTaTO"'HO o6ecrre'IHTb uerrpepbiBHOCTb ¢yaK

UHfi :f) F, 1:'
0 

H HX rrpoHsBOilHbiX. TaK KaK "rrycToTa"' xapaKTepHsyeTCSI· 

3Ha"'eHHeM F1 = 0, Mbl JlOliJKHhi rrony'IHTb 11eKoTopy10 rrepexonayro o6nacTb 1 

B KOTOpOJ:I: IlliOTHOCTb MaCCbl f 6yneT Jii3MeHSIThCH Herrpepb!BHO OT CBOero 

¢pHJlMaHOBCKoro sHa'leHHH no HYliH. 

OrpaHH'lHM rrepeXOJlHYIO o6naCTb 3Ha'!eHHHMH R.1. = ao (JT- ~) H 

R..o = .1T a 0 ~ IlpH KOTOpb!X H rrpOH3BeneM , CillHBKy" f F, 'C 0 H HX rrpo
) , 

H3BOilHbiXo B "rrycToTe" Bbi6epeM ¢yHKUHIO f{lt) B <fJopMe HoBHKOBa/2/ 1 

a BeliH'lHHY 1:
0 

JlliH rrpoCTOTbl OCTaBHM BCJOJlY IlOCTOHHHOHo PesynhT8T 

JlnH rrepexonHotl:. o6nacTH HMeeT BHn: 
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F=l 
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Sih~[' cosS I.Jfa _ ~ )~C 
83a..~ l' 0 '/ .iJ 

. 3 - 3 ('I ) C.1 = 2 ct0 St.n b' (t-vo ~ D J ( 7) 

_ f = SLn£$' (JrCA,- 5a.o -R)~s·inrx,C(i-5' do G) 
f) a.; 0 ~ ~ cf /; 

"t'o = const. 

B "rrycToTe" &MeeM 

F= ci 'C0 = const: . .~ 
( 8) 

2/ -1 
-f =- [ 1. + {1fa0+a0SirtbCArS~-£)~a~SinY~] . 

CyruecTBeHHO saMeTHTb. 'ITO .u,nH rrpaBeAeHaoro peureHa~ BemP-niHR 

I 

f' 
1 {f) Sin'-} +{f ~} {t> i~;piJ{~-Sip~ )] 

HH rrpH KaKHX JlOilyCTliMbiX BpeMeHaX r) 3aKniO'l9HHbiX M9lKJlY CBOHMH 

rpaHH'lHb!MH 3H8'1eHHI'IMH 1 H HH Ha K8KHX paCCTOSIHHSIX1 KpOMe I(= ~flit. 
H 'R._ = { JT +b) Q.

0 
He o6pamaeTCH B Hynb HnH 6ecKoaeqaocTb. B yKa-

~IIIHHbiX JKe 'I'OqKl'lx \ T01IKM "ropnoBHH'/ no TepMHHonorHH HoBHKOBa) BeJ'IHqHHa 

e ). == (1"~/ft.+f) He o6pamaeTCSI B HY1Ib 1 8 11pHHHM8eT KOHJ'!Hbl9 no

nOJKHTellbHbie 3H8'1eHHH. KpoMe Toro, B rrepeXOJlHOH o6nacTH r < 0 IlPH 

Bcex BpeMeaax, F ' ~ 0) H TeM caMbiM rronoJKHTenhHOCTb rrnoTHOCTH 

MaCCbi .f o6ecrreqeHa. T aKHM o6pasoM, BblllOnHeHbi Bee Tpe6oBaHHH 1 o6bi'l

HO rrpHHHM8eMbie B paMKaX o6meii: TeopHH OTHOCHTellhHOCTHo fpaHH'lHbie flO 

BpeMeHH r TO'IKHo K8K H B Clly'!ae 3aMKHyToro MHpa ct>pHJlMaH8 1 SIB1ISIIOTCH 

oco6hlMU • 
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llml llJIOTHOCTH M8CCbl F r~) t:) B nepeXO.IJ,HOH o6naCTil MO/ICHO nony

'IHTb npH6JIHlK8HH08 Bb!p8lK8HH8 .IJ,lUI CJIY'!8SI (T:0-T:)j:t<.<i) o<<l)D HM8H-

Ho: 

4 F 8 JTX. .f -v 

b_,F 1
- G Ff/f 3 (r.o-""C )tt 

OepBbiH MHOlKHT8Jib
0 

38BHCSI!UilH TOJibKO OT BpeMCHI! '1: > XE1p8KTepeH, B tWCT

HOCTH, .IJ,JISI '!HCTO-$pHJJ.M8HOBCKOrO MHpa, a BTOpOH MOHOTOHHO H3MeHSI8TCSI 

OT 8t:\HHHUbl .lJ.O HYJISI rrpn rrepeXO.lJ.8 OT BHyTpCHH8H K BH8UlH8fi rp11HHU8 3TOfi 

o6nacTH. 

ITpnBeneM ¢opMyJibi .lJ.JISI rrpeo6pa3oBaHIHI pemeHHSI TonMnHa B q1opMe 

( 1) - ( 4) rrpn F =COt'! st. K H3BeCTHOfi ¢opMe ill sapuiUHJib.lJ,a 

(d.s)~=- (d,;)~ -~~~&)~JinTJ~tf/7+4-:t~ml(dt/"(9) i _ 2:Km L'r'' J (:l 1 7 . 
~ 

Opco6pa3oFJamre f = t{R-, -r:) yJKe 381WHO napaMeTpnqecKn q1opMynaMn ( 3) n 

( 4), ecnn C'IHTaTb, 'ITO ~ -:= ~ {R.) "C) :JanaeTCH QlOpMynoii ( 4). nonaraSJ 

F:£)0'J'LH 

+i= l.f(R.)+ x~~{R) [ ~n~ -(t-2fJe]

rue '+''= "[.~ 
vt+f 

·-ixm~l o~f+f
<5 t: .!1.. - f-

6=/-f(i-+-fY. ~ 
) I 

( 10) 

> 

llOJIY'TilM, 'ITO HHTepBaJI ( 1) npco<!pi.l3YC'I'CI1 K BUllY (8), TeM C8Mb!M l!OK11-

3h!l388TC510 'ITO ponb nonuoi1 M8CCbl HrpneT BeJ111'Illlli1 F /2x.. ll TOilhKO oua, 

6 

.~··-,-~ ___ ....__,__..........__ ' 

B rrocnenaee BpeMSJ o6cyJKnaeTcSJ B03MOlKHOCTb rrpnMeHeHHSJ Monenn 

110JIY38MKHyToro MHp8 H8 TOJ!bKO B KOCMOJ10rH'I8CKHX rrpo6neM8X, HO H B 

rrpo6neM8X TeOpHH 9J18M8HT8PHbiX '!8CTHU/6/, 

OpHHOlliY 6naronapaocTh npo<jl. M.A.MapKOBY aa nncKyccnH n rronneplKKy. 
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