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. summary 

It is well known, that the tot.al electrical charge, momentum 
and mass of the spherical closed world of the canst.ant positive 
curvature are equal to zero/1/. It is due to the absence of any 
closed surface,· which surrounds the whole space. Otherwords, 
in the spherical 3-space any closed 2-surface devides the whole 
space into two regions and surrounds both the first and the se
cond. Therefore integrating, say, the Maxwell equation ak ( y°::gF4

k} ... 

=4TTp over each space region and transforming the volume in
tegrals to surface ones, we can conclude that these must have 
the same absolute value but opposite signs (in virtue of opposite 
directions of normals). Summing up we arrive at conclusion that 
the total charge is zero. / 2/ · 

In the case of elliptic space the situation is not so ob
vious because of the existence of some closed one-sided surfaces, 
the so-called elliptic or projective planes, which do not devide 
the space and do not surround any region. Therefore the opini-
on, that the tot.al charge and mass of the elliptic world are not 
to be equal to zero, can be met sometimes •. 

We shall proof, that they are equat \o zero. First of all, 
the elliptic 3-space is an orient.able one/3 /, and integration of a 
divergence over the whole space has unambiguous sense. Secon
dly, .some closed two-sided surfaces certainly exist, which devide 
the space into two regions, and no surface exists, which would 
surround the whole space. Now, nothing hinders the integration 
over each region and the application of the Gauss theorem. So we 
deduce, that the tot.al charge, momentum and mass of elliptic world 
are equal to zero. (For the latest two we may use, e.g. the Lan
dau formulae/1~. For visualizing, we consider an. example of• 
charge distribution in elliptic space, when a point charge, say + e, 
is present. Then it occurs, that " the equatorial plane" must have 
the charge equal to -e • 
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KaK H3BeCTHO I B 38MKHYTOM ccpepHqecKOM TpeXMepHOM npocT-

paHCTBe IlOCTOSIHHO:ii: nonO:H<HTenbHOil: KpHBH3HbI nonHbI:ii: sneKTpHqecKHil: 38pSIJl 

JlOn:H<eH 6bITb paBeH Hymo. AHanorHqHQ JlnSI 9TOI'O npocTpaHCTBa 06pama10T

CSI B Hynb nonHbiil: HMnynbC H Macca, ecnH nonb30B8TbCSI <pOpMYnaMH naH-

/ l / n . ~ 
Jl8Y • Meno B TOM, qTo BCSIK8SI 38MKHyT8SI IlOBepXHOCTb B c~epHqeCKOM 

npOCTpaHCTBe C o6eHX CBOHX CTOpOH OXB8TbIBaeT KOHeqHbie o6naCTH npocT

paHCTBa, B K8:H<Jl0il HS KOTOpbIX OHS MO:H<eT 6bITb HenpepbIBHO CTSIHyTa B 

ToqKy. TiosTOMy HHTerpanbI no BCeMy 3-o6'beMy OT nnOTHOCTH sneKTpHqec-. 

KOI'O sapSIJla HnH 4-HMnynbca, Bbipa:H<aIOIUHeCSI B CHny ypaBHeHHil: qepe3 co

OTBeT'CTBYIOIUHe IlOBepXHOCTHbie HHTerpanbI, 06pama10TCSI B Hynh. (Kopoqe 

MO:H<HO CK838Tb, qTo npHqHHOil: o6paIUeHHSI B Hynb noBepXHOCTHOI'O HHTerpa

na SIBnSieTCSI OTCYTCTBHe noBepXHOCTH, OXB8TbIB8IOIUeil: BCe ccpepHqecKOe 

npocTpaHCTBO). Hy:H<HO 38MeTHTb, qTo 38BHCHMOCTb KpHBH3HbI OT BpeMeHH 

(KaK 9TO HMeeT MeCTO, HanpHMep, B peIIIeHHSIX <l>pHJlM8Ha) He H3MeHHT Jle

na, IlOCKOnbKY sneKTpHqeCKHil: aapSIJl coxpaHSieTCSI H MOHOilOnhHOe sneKTpo

MaI'HHTHOe (paBHO K8K H rpaBHT8UHOHHOe) HSnyqeHHe He cymeCTByeT. 

B cnyqae llPYI'OI'O B03MO:H<HOI'O ccpepHqeCKH-CHMMeTpHqaoro 38MKHyTO

ro npocTpaHCTB8 IlOCTOSIHHOil: nonO:H<HTenbHOil: KpHBHSHbI, 8 HMeHHO snnHilTH-

/2/ 
qecKOI'O npocTpaHCTBa I CHTY8UHSI He CTOnb npoapaqaa. B snnHilTHqec-

KOM npocTpaHCTBe HMeIOTCSI 38MKHyTbie IlOBepXHOCTH, T8K H83bIBaeMbie snnHn 

THqecKHe HnH npoeKTHBHbie nnocKOCTH,KOTOpbie ne:H<aT B npOCllpaHCTBe Oil-
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/3/ 
HOCTOpOHHe J T,e. He 11.en!i/.T ero Ha JlBe o6naCTR, " He OXB8Tb!BalOT HH-

KaKOH o6nacrn, HR TeM 6onee Bcero npocTpaHCTBa. IlpoeK'I'.HBHhie nnocKoc

TR He MOI'YT 6b!Tb CT!il.HYTbl B TO'IKY 6ea caMonepece'leHnii:. 

8 cony 3THX npH'IHH MO)l{HO BCTpeTHTb BblCKa3bIBaHH!il. 0 TOM, 'ITO 3neK

TpnqeCKHH sap!il.Jl R Macca 3nnRnTU'1eCKOI'O MHpa MOI'YT 6b!Tb He paBHbl Hy-

n10, MbI noKa)l{eM, 'ITO rronHbIH 3ap!i1.Jl, HMnynbC R Macca 3nnnnTR'1eCKO-

ro Mnpa paBHbI Hyn10, 

Ilpe)l{ne Bcero aaMeTHM, 'ITO rpexMepHoe 3nnnnTn'1ecKoe npocTpaHcT~ 
/3/ 

BO sIBn!i/.eTC!il. opneHTnpyeMblM n, cnenoBarenbHo, HHTerpan no BCeMy 

o6'beMy OT Benn'IHHbl rnna JlRBepreHUHH HMeeT CMbicn. nanee !ii.CHO, 'ITO 

nng npRMeHeHH!il. reopeMhI faycca-OcTporpancKoro o nepexone ·or o6'beMHo

ro HHTerpana K noBepXHOCTHOMY HeT HHKaKHX npen!il.TCTBHH. TaK KaK B 3n

nnnTH'1eCKOM rrpocrpaHCTBe, raK)l{e KaK H B c¢epn'1eCKOM, o~cyTCTByeT no

BepXHOCTb, OXBaTb1Ba10mag Beeb o6'beM, HHTepecy10mne Hae noBepXHOCTHbie 

HHTerpanbI, Bblpa)l{aJOmHe nonHblH sap!il.Jl, 3-BMnynbc H Macey, 06pama10TC!il. 

B Hynb. Bonee nonpo6Ho MO)l{HO CKa3aTb, 'ITO B 3nnnnTU'1eCKOM npocTpaHCT

Be HeCOMHeHHO cymeCTBYIOT JlBYCTOpOHHRe 38MKHyTbie noBepXHOCTR ( Tonono

I'R'leCKH 3KBlfBaneHTH~Ie c¢epe) I K~TOpbie nengr ero Ha JlBe o6naCTH; He

CMOTP!il. Ha TO I 'ITO 3TR TIOBepXHOCTH MoryT 6b!Tb CT!il.HYTbl B TO'IKY TOnbKO 

B OJlHOH R3 J:IBYX o6nacreii:, Ha KOTOpbie OHR nen!il.T rrpocrpaHCTBO, OHR BCe 

)l{e He npen!il.TCTBYIOT Bbl'IHCneHRIO o6'beMHbIX HHTerpanoB B Ka)l{JlOH H3 06-

nacreii: n npRMeHeHn10 aaTeM reopeMhI faycca, ilBycropoHHOCTb npnBeneT 

K P~BeHCTBY noBepXHOCTHbIX HHTerpanoB C o6paTHblM 3H8KOM ( BBHJlY pasnn

'IH!il. HanpaBneHR!il. BHewHeii: HOpMann K noBepXHOCTH) R, cnenoBaTenbHO, K 

o6pameHRIO B Hynb HX cyMMbl, 

lJro6hI cnenaTb paccy)l{JleHHSI 6onee HarnsinHhIMH, npoBeJJ.eM HeKoTopoe 

KOHKpeTHoe paCCMOTpeHne nnsi 3neKTPH'1eCKOI'O 3apsina. MerpnKa 3nnnnrn

'1eCKOI'O Mnpa B c¢epu'1eCKHX KOOpJlBHarax HMeeT Bnn: 
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2 2 2 2 2 2 2 2 
ds = - a ( r ) [ d X + sin X ( d 0 + sin () d ¢ ) ] + d r 

( x 1 ' x 2 ' x a ' x 4 = X ' 0 ' ¢ ,r ) ' 

npn'leM Beeb MHp HC'lepnbIBaeTCSI npu O :s X :s 4 , a nnaMeTpanbHO npo-

THBOnonO)l{Hble TO'IKH npR X = ; cnenyeT C'IHTaTb COBnanaJOIUHMH ( "OTO)l{-

neCTBneHHbIMR"), BocnonbayeMCSI TononornqeCKllM ( T.e. HenpepbIBHbIM H 

B38RMHO-OJlH03H8'1HbIM) OT06pa)l{eHHeM 3nnRnTn~eCKOI'O npocrpaHCTBa Ha 

o6bI'IHblH. map C OTO)l{JleCTBneHHbIMH nnaMerpanbHO-npoTHBOnono)l{HbIMH TO'l

K8MR ero noBepxHocrn. 'I:aKoe oro6pa)l{eHne He coxpaHsieT nnnH, Ho coxpa-

HSieT yrnb1, B ueHrpe ruapa O noMeCTRM 3neKTpH'1eCKHH 38p!il.Jl BenH'IHHbl 

+e , a ocranbHYIO tJaCTb npocrpaHCTBa, no Kpaii:Heii: Mepe no MaKcnManbHO 

ynaneHHOH "3KB8TOpRanbHOH nnoCKOCTH", oro6pa)l{aeMOH Ha noBepXHOCTb wa

pa, 6yneM C'IHT8Tb CB060JlHOH OT aap!il.Jla, OnnweM B npocrpaHCTBe· 38MKHy-
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TYlO .!lBYCTOpOHHlOlO IlOBepXHOCTb, OXBaTbIBalOIUYlO o6'I>eM, OTo6pa)KaeMbiil 

Ha HeKoTopbxil map ABCD c ueHTpOM o. 11s OCTaBIIIeilcn 'iaCTH npocTpaH-

CTBa KOHYCOM C TeneCHbIM yrnoM cu "Bbipe)KeM" SaMKHYTbiil o6'I>eM, OT06-

pa)KaeMbiil Ha qmrypy NAB 123 CD • (nan1,we 6y.cteM C'iHTaTb o6pa3bI npocT-

paHCTBa H HX OT06pa)KeHHSI o6osHa'ieHHbIMH O.!lHHaKOBbIM cnoco6oM). nnn 

BHyTpeHHOCTH o6nacTH OABCD ypaBHeHHSI MaKCBenna .ctalOT! 

~(y-gF
4
k)=4irp=4ireB(x 1 )B(x 2 )B(x 3

) 

ax . 
(2) 

( TO'iHee, B cuny CHMMeTpHH sa.cta'iH, OTnH'iHa OT Hynn TOnbKO KOMilOHeHTa 

Fu ). 

ITpuMeHnn TpexMepHyro TeopeMy faycca K o6nacTH OABCD 

ny'iHM nonHbiil noTOK 'iepes noBepxHoCTb ABCD 

- 41 a 41 #V-g F dS=fff--(y-gF · )dV=4irffJpdV=411e, 
ABCD axl 

' MbI no-

(3) 

r.cte no onpe.cteneHHlO dV =dx1 dx 2 dx 3 H T.n. CooTBeTCTBeHHO cyM-

MapHbiil noToK qepes KYCKH AB H CD noBepXHOCTH paBeH. 2"' • 411 e=+2w e. 
411 

Tenepb, npuMeHnn TeopeMy faycca K saMKHYTOMy o6'I>eMy NAB 123 CD , no-

ny'iHM, 'iTO HHTerpan OT nnOTHOCTH sapMa, yMHO)KeHHOil Ha 411 ' .ctOn)Keff 

6bITb paBeH BbI'iHCneHHOMY BbIIIIe 3Ha'ieHHlO 'iaCTH IlOTOKa ( +2w e ) C o6paT

HhlM 3HaK0M (BBH.!lY npoTHBOnonO)KHOI"O HanpaBneHHSI BHeIIIHeil HOpManH K 

noBepXHOCTSIM AB , CD ) • OTcro.cta ncHo, 'iTO 'iaCTb 123 N aKBa Topuanb-

( ) x/ ( 2w e ) HOil nnOCKOCTH sapn)KeHa noBepXHOCTHbIM sapMOM - ~ ' a 

BCSI 8KBaTopuanbHan nnoCKOCTb - sapMOM - e • TaKHM o6pasoM, B ue-

noM paCCMOTpeHHbiil: MHp aneKTPH'ieCKH Heil:TpaneH. 

xi 
ileil:CTBHTenbHO, peIIIeHHe ypaBHeHHe MaKCBenna (2) .ctnn annunTH'ieCKOI"O 

npocTpaHCTBa, Ha KOTopoe HaM yKasan P.r. 3ailKOB, .ctaeT F41 = _c_ sin2x, 
T,e. aneKTpH'ieCKOe none B6nH3H 8KBaTOpHanbeoil: nnOCKOCTH (x= 811/2) OT-

nH'iHO OT eynn H HMeeT CKa'iOK Benn'iHHOil: 2 - • 'iTO, KaK HSBeCTHO, 
COOTBeTCTByeT HanH'iHlO noBepXHOCTHOI"O sapnla. 
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AHanOI"H'iHOe paCCMOTpeHue .ctnn MaCCbI annunTH'ieCKOI"O MHpa ( 1 ) 

OTnuqanocb 6bI HecymeCTBeHHbIM o6pa30M nHIIIh TeM, 'iTO rpaBHTaUHOHHOe 

none Henpepb!BHO BClO.!lY' B 

2 2 KHil K08tptpHUHeHT a sin X 

Hoil) • 

11 
TOM 'iHCne npu X = - ' noCKOnhKY MeTpH'ieC-

2 
Henpepbrne'ii: BClO.!lY (BMeCTe co CBOeil: npOH3BO.!l-
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