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c HHTePteP~r~oM 
3eM1111 , KOTO~ MOI'1 i Cibl 

OTHOCHi'el1bHOC:nl. Ha ocHoaa- ', 
nepeXOA k 110K8nbHQ~~~eP~I1f , 

onbiT : MinlleH ' · ' , 
., \'I, 

1. HAeR 3Toro npeA"O*eHHOro cpaBHHTenbHO HeAaBHO on~Ta/1,2/ 
lcM.TaK*e/8,4/ I ocHoe~eaeTCR ~KTH4eCKH Ha paSHH~e cKopocTe~ 
pacnpocTpaHeHHR ceeTa e HanpaeneHHRX nepneHA~KynRpHo H napan­
nenbHO cHnOBWM n~HHRM rpaBHTa~HOHHoro nonR. TaK, onHpaRCb Ha 
HSBeCTHoe peweHHe Weap~wHnbAa 

ds2 = (1- ~) c2dt2-[(1- 2m f 1d~ +r 2d82 +r 2 sin
2 

Od¢ 2J, 
r r 

111 

6yAeM HMeTb, 4TO B rpaBHTa~HOHHOM none 3eMnH CKOpoCTb CBeTa 
nepneHAHKynRpHO non~ TArOTeHHR 6yAeT pasHa 

c ..1. = .1M._ = r sin 8 d<f> 
dt dt 

c(l- 2m)% 
r • 

rAe m- Macca 3eMnH I m = 0,443 cMI. AnA cKopocTH ceeTa 
napannenbHO nHHHRM nonA TRrOTeHHA Ha~AeM 

c = ~ = c(l- 2m ) . 
11 dt r 

Ha OCHOBaHHH 121 H 131 Ae~CTBHTenbHO HMeeM, 4TO 

tlc = c -c - c ~ . 
..1. 11 - r 

121 

131 

141 

no aHanorHH c KnacCI14eCKHM onwTOM Ma~KenbCOHa-MopnH I&! HHTep­
~epoMeTp nOMe~aeTCR, HanpHMep, B rOpH30HTanbHO~ nnOCKOCTH 
3eMnH TaK, 4TO, HanpHMep, OAHO ero nne4o HanpaeneHO napan­
nenbHO MepHAHaHaM, a APYroe - napannenRM. 3aTeM np116op 
noeopa4HB8eTCR B eepTHK8nbHY~ nnoCKOCTb, CKa*eM, OTHOCHTenbHO 
BTOpOrO nne4a. npH 3TOM O*HAaeTCR CMe~eHHe HHTep~epeH"HOHHWX 
nonoc, KOTOpWe MO*HO Ha6n~A8Tb 3KCnepHMeHT8nbHO. 

B cny4ae nono*HTenbHOro pesynbTaTa npeAnaraeMw~ sKcnepH­
MeHT, 6esycnOBHO, MOr 6w CT8Tb B PRA 11 peW810UIHX on~TOB11 

no 
npoeepKe o6~e~ TeOpHH OTHOCHTenbHOCTH, 

2.1. 4T06W OTBeTHTb Ha BOnpOC 0 B03MO*HOM pesynbT8Te T8KO­
ro on~Ta, paCCMOTPHM CH84ana, KaK H3MeHR~TCR AnHHW nne4 
HHTep~epoMeTpa noA Ae~cTBHeM rpaBHTa"HOHHOro nonR. BeeAeM AnA 
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3TOrO noKanbHO-~Hep~~anbHY~ C~CTeMy OTC4eTa (S) C nOMO~b~ 
npeo6pa3oBaH~H/cM.,Hanp~Mep{51j, 

i i . k k 1 . f 
X -X ~ak1 (x -x )+-a~r (P)(xm-xm )(xn-xn ). /5/ 

p p 2 c mn p p 

3AeCb X
1 ~ KOO~A~HaT~ BBOA~MOH C~CTeM~ OTC4eTa, a p - T04Ka 

ecTpe4~ ~HTep~ep~py~~~x ny4eH. HanoMH~M, 4TO npeo6pa3oeaH~~ 
/5/ B~TeKa~T, B 4aCTHOCT~, ~3 ycnOB~~ o6pa~eH~~ B HYnb neeoA 
4aCT~ paBeHCTBa 

i!X1 axj 0 ,e a2xe k axe 
-. --r ~- + r -- !6! 
dx 1 dxj ij ax1 dxj ij axk • 

oe 0 

rAe rij - 3Ha4eH~~ C~MBOnOB Kp~CTO~~en~ B s 

B cny4ae weap~w~nbAOBOH MeTp~K~ I 1 I c~MBOnbl Kp~cTo~~en~ 
!An~ ep=TT/2 I ~Me~T B~A: 

rt=(l-RnLf
1
..!!!_, rr=(1- 2m)-l!L, rr =-rt. 

tr r r 2 t t . r r 2 rr tr 

1 r - (1 .£!I!) I' r I' r 1 (;I r ¢ 1 
(;i(;i - -r - r ' ¢¢ ~ (;i(;i ' rO = 1 r¢ ~ 7 

171 

np~ 3TOM np~o6pa3geaH~~ /51, on~c~ea~~~e nepexoA 1< c~ep~4ec­
K~M KOOPA~HaTaM S -CI1CTeMbl ~ YAOBneTBOp~~~~e Tpe6oaaH~iO 
~HBap~aHTHOCT~ ~HTepeana, 6YAYT ~MeTb B~A 

-T-T ~ y-1 [ t-t + rt (P)(t-t )(r-r )]. 
P P tr p p 

R-R ~y[r-r +_ll'r (P)(t-t ) 2 +-1_r r(r-r ~ l, 
P P 2 tt P 2 rr P !8/ 

8-0 ~ r-•c o-o > <t>-<!J ~ y-lc¢-¢ >. p p • p p 

rAe 
r 

-112 
y=(1-2m/ r ) · , r - cflaKT~4eCK~ paA~YC 3eMn~ p p 6,38•108 CM. p 

CooTeeTcTey~~~e npeo6pa3oeaH~~ An~ A~~~epeH~~anoe 6YAYT 
AaBaTbc~ e~pameH~~MH 

dt~dTy,dr~dRy-1, dO~d8y, d¢~d<l>y. 

2 

191 

.t~t;\·. 

,· 
' I 

~ 

;i 
I _....._ 

0 0603Ha4~M 4epe3 dL An11HY HeKOTOpOrO 0Tpe3Ka lcTepmH~I B 
S -c~cTeMe. Ha ocHoeaH~~ /8/ H 191 An~ An~H yKa3aHHoro oTpe3-
Ka e none T~roTeH~~ nepneHAHKyn~pHo ~ napannenbHO ero n~H~~M 
6yAeM ~MeTb, COOTBeTCTBeHHO 

r d ¢ = R d<l> = d L , 
p p 

/10/ 
dr ~dR(t- 2m F2 ~dL(l- 2m r 2 

r r 
p p 

0TC~Aa BbiTeKaeT, 4TO npH noeopoTe nne4a ~HTep~epoMeTpa ~3 
nepeoro nonomeH~~ eo BTOpoe ero AnHHa yMeHbwaeTc~ Ha eenH4~Hy 

l'l::dLmr;t. B pesynbTaTe c y4eTOM 121,131 ~ITO/ An~ pas-
HOCT~ BpeMeH pacnpOCTpaHeHI1~ CBeTOBbiX ny4eA B ABYX nonome­
H~~X HHTep$epOMeTpa 6yAeM ~MeTb 

LH=2(..dt..- ~)~0. 
C II C .l 

111 I 

Ha ocHoeaH~~ nocneAHero MOmHo saKni04~Tb, 4TO npeAnaraeMbiH 
onbiT MaHt<enbCOHa-Mopn~ e rpaB~<1Tat.(HOHHOM none 3eMnl1 AOnmeH 
AaTb OTp~t.(aTenbH~A pesynbTaT*. 

2. 2a. nepeAAeM Tenepb I< paccMOTpeHI'!IO OnbiTa C ~HTe~epo­
MeTpOM KOHe4HbiX pasMepoe. Ha ocHOBaHH~ I 10/ ecTeCTBeHHbiM 
o6o6~eH~eM COOTHOWeH~A MemAy An~HaM~ nne4 HHTep~epOMeTpa B 
paA~anbHOM ~ a3~MyTanbHOM HanpaeneH~~X MOmHO C4HTaTb cneAy­
IO~ee paeeHCTBO 

2m -1/2 J ( 1- -) dr ~ fda , 
r 

112/ 

rAe da - npocTpaHCTBeHHa~ 4aCTb I d 0 = 0/ HHTepeana I 1 I. 
YpaeHeHHe An~ TpaeKTOPHH ceeToewx ny4eA e6nH3H npHT~rHea­

~~ero Tena MaCCbl m Ia a3HMyTanbHOH nnOCI<OCTHI HMeeT BHA: 

d2u +U=3mu2 (u=llr). 113/ 
d¢2 

B OTCYTCTBHe B03MYIIIaiOUiero 4neHa 3m u 2 peweHHeM I 131 ~en~eTc~ 
np~Ma~ nHHH~ 

* C T04KH 3peHH~ H30TpOnHbiX KOOPAHHaT 3TOT BbiBOA npeACTae­
n~eTC~ enonHe ecTeCTBeHHbiM. 
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r cos¢=Rp. 1141 

noACTaBHB CHOBa 1141 B 1131, nony4HM BTOpoe lc T04HOCTb~ AO 
4neHOB (m/r )2, lo-18 / npH6nHIKeHHe 

p 

m . 2 r cos¢= Rp- -r(l+Sm ¢). !151 
Rp 

HeTPYAHO noKa3aTb' 4TO Anfl yrna ¢= e I r In pH e = 1 M 
¢ "' 1 0 - 7 I' rAe e - A11HHa nne4a HHTep<!>epOMeTpa' OTJ11-14He 
AaHHO~ TpaeKTOpl-11-1 OT npAMO~ 11HHHH 6yAeT onpeAe11ATbCA npe­
He6peiKHM0 Mano~ BeJ1H4HHOH m e 2 I r 3 ' n03TOMy 

p 

du= 
rpd¢ 

cos 2¢ 

npoeOAfl HHTerpHpoeaHHe e 1121 cneea oT rP AO r +f , a 
cnpaea OT 0 AO ¢ , nony4HM P 

1161 

e 
f+ mfn(l+ -) =r tgc;b 1171 

r P 
p 

1-1111-1, oT6pacbreaf! Manble 4neHbl, 

e m tg¢ .. -(1+ -) . 
rp rp 

117'1 

Bb14HCJ1HM Tenepb epeMfl pacnpocTpaHeHHfl ceeTa e paAHanbHOM 1-1 
a3HMyTaJ1bHOM HanpaBneHHfiX: 

1 2m -1 e 2m 
•• t 11 = - [ (1- -) dr"'" -(1 + -), 

c r c rp 
1181 

1 2m -1/2. r 
t.J.=~[(1- -r-) Cla::::..:..p_(l+f-)tgc;b. 

c p 
1191 

noACTaBJ1flfl 117'1 B 1191, Haf1AeM, 4TO 

t II = t .J. . 1201 

TaKHM 06pa30M, M AJlfl KOHe4HbiX pasMepOB nne4 B paMKaX AaHHOrO 
nOAXOAa I c T04HOCT biO AO 4neHoe nopRAKa m2 / r2 I o6cyiKAaeMbiH p 
3KCnepHMeHT AOniKeH npHBeCTH K OTpH~aTeJ1bHOMy pesynbTaTy. 

2.26. CneAyeT, enpo4eM, OTMeTHTb, 4TO npeAbiAYli.\Hf1 BbiBOA 
<!>aKTH4eCKM 6asHpoeancfl Ha npeo6pasoeaHHfiX 151, o6ecne4HBa­
IOli.\HX o6pall.\eHHe B HYJlb CHMBOnOB KpHCTO<I>¢e11fl B T04Ke. 4T06bl 
HCKJ1104HTb rpaB!-!Ta~HOHHOe none BAOnb HeKOTOPO~ KPHBOH, Hanp., 

4 

"'1. i ' ~ \' 

)\t 
iK 

l~ 
i\ 

,]I 

\1 

~~ 
) 

..-.:;..._ 

BAOnb OTpesKa KOOPAHHaTHOH J1MHHH X0 
, He06XOAHMO SaMeHHTb 151 

cneAY~li.\HMH npeo6pasoaaHHfiMH: 
0 

xi= X i(O) + j a~(x0 ) dx0 + ai (X0
) X a + r k (X 0 ) ai (X0 ) X f3x u 121 I 

0 a f3u k 

rAe a ,{3 , a = 1, 2, 3. 0AHBI<O, nOCKOJ1bKy Mbl paccMaTpHBBeM 
pacnpOCTpaHeHHe CBeTOBOrO CHrHana, HYIKHO B3f!Tb 11 CBeTOBYIO 
nHHH~'', onpeAenfleMyiO, HanpHMep, AH<I>¢epeHI.lHanbHbiM ypaeHeHHeM 

±(1- 2m)dr=cdt 
• r 1221 

HnH COOTBeTCTBYIOli.\HM HHTerpanbHbiM ypaeHeHHeM 

ct = ± ( r - r + 2m fn r - 2 m ) , 
P r P -2m 

KoTopoe nocne saMeHbl e = r- r 
PfiAKa f21r2 6yAeT HMeTb BH~ 

p 

ct-:. ± e (1 + 
2m ) • 
rp 

1231 

H OT6paCbiBaHHfl 4neHOB no-

123'1 

4T06bl MOIKHO 6brno nonbsoaaTbCfl npeo6pasoeaHHfiMH 1211, o6ecne-
4HBa~li.\HMH ycTpaHeHHe rpaeHTal.lHOHHoro nonfl BAOnb nHHHH xa= 0, 
BBeAeM BMeCTO f HOBYIO nepeMeHHyiO ft 

e l =f 'F ct (1- 2m ) r • 1241 
p 

o6ecne4HBaiOli.\YIO np~-1 P1 = 0 Aef:icTBHTenbHO BblnonHeHHe paeeH! 
CTBa 123'1. Ha OCHOBaHHH 1241 C T04HOCTbiO AO 4neHOB nOPfiAKa 
m f/ r ~ Anfl KOMnOHeHT MeTpH4eCI<Oro TeH30pa Har:iAeM 

g tt:::: 0 • g tf =-c. 
l 

ge e :::: -(1 + 2m ) 1251 
1 1 r · p 

BeHAY nocTOfiHCTBa AaHHbiX eenH4HH, ece weCTb cooTBeTCTBYIOli.\HX 
CHMBOnoe KpHCTO<!><!>enfl 6YAYT paBHbl Hynro. 0TCIOAa Ha OCHOBe 
BbrpaiKeHHR 

da~(X0 ) 1.k ( 0 ) n ( 0 ) ----= X a X 1261 
dx0 oi k 

BbiTeKaeT, 4TO BCe K03<!><!>H~HeHTbl a~ 
pacnpocTpaHeHHH ceeTa BAOnb ocH r 
BpeMeHI-1. 6yAeM HMeTb 

nOCTOfiHHbl, a n03TOMy npH 
Allfl ¢OPMY11bl npeo6pasoeaHHfl 
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T ~a~ t 1271 

8 nonHoM cornac~~ c nep8MM 8Mpa~eH~eM /9/. 
AHanor~4HM~ pesynbTaT ~MeeT MeCTO ~ np~ paccMoTpeH~~ pac­

npocTpaHeH~~ c8eT08oro c~rHana 8 nepneHA~Kyn~pHOM HanpaeneH~~ 
8AOnb OC~ ~ , OTn~4a~~e~C~ OT TpaeKTOp~~ C8eTa Ha Manyro, 
nop~AKa f 2/r 2 , 8en~4~Hy. A 3TO 03Ha4aeT, 4TO ~ 8 paMKax 
AaHHOrO nOAX&,cla C yKa3aHHO~ T04HOCTbl0 npeAnaraeMblt1 OnbiT AOn­
~eH AaTb OTP~UaTenbHM~ pesynbTaT. 

A8Top 8bipa~aeT 6naroAaPHOCTb A.$.n~cape8y, o6paT~8WeMy 
8H~MaH~e Ha 31Y npo6neMy, sa none3Hble A~CKycc~~. P.A.AcaHoey 
~ r.H.A¢aHaCbe8y sa 8eCbMa nnOAOT80PHMe OOCY~AeH~~. 
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PyKonHcb nocTyn~na a H3AaTenbCK~~ OTAen 
16 ceHTROpR 1980. roAa. 

HeT Jut rrpo6eJioB B Baiiiet:i 6H6JIHOTeKe? 
Ubi MOlkeTe no~y'IIITb no nO'ITe nepe'IIIC~eHHble HHlke KHHrH, 

ec~H OHM He 6bi~H 3aKa3aHbl paHee. 
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