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CKanHpHoe none BcerAa npMBneKano K ce6e BHMMaHMe c Toq

KH apeHHH ero HCilOH»3OB8HMH He TOH»KO B TeopMH aneMeHTSpHblX 

qacTHn, HOH B o6~ett TeopHH OTHOCHTeH»HOCTH. ~OCTSTOqHo 

BCnOMHHT» TaK H83Wl8eMlie CK8HHPHlie HHH CK8HHpHO-TeH3OpHlie 

TeopMM rpaBMTSnMM, B KOTOpblX CK8HHPHOe none HCnon»syeTCH 

HapaBHe c noneu cnMHa 2 c nen»m OilHCBHHH HBHeHMtt THrOTeHHH. 

C Apyrott CTOp0Hli, Tenep» y~e noqTH He BOSHHKSeT COMHe

HHH, qTo,no MeH»mett uepe,o6~e npHHnMnu, sano~eHHue B o6~ett 

TeopHH OTHOCHT8H»HOCTM, uoryT.HrpaT» 6on»mym pon» B TeopHH 

aneueHTapHblX qacTHn. 

MHorHe KpynHettmHe WHSHKH, HaqHHSH C CSMOro SttHmTettHa/I/,. 

BliCK88liB8JIHC» no 3TOMY Bonpocy C 60Hl>lllHM onTHMHSMOU. 0 B 

nocne;lUIHe. ro~ pa6OTli YHnepa, ~esepa, o. KJiettaa, SenhAOBHqa, 

MapKOBB H llHOrHe ApyrHe y6ellt,11SDT B 6on»mott BBlltHOCTH yqeTa 

npHHnHnOB T8OpHij OTHOCHTen»HOCTH ~H TeopHH aneMeHTapHblX 

qacTHu. 

~ettcTBMTen»HO, Aa~e TBKOe oqeBM;lUIOe AOCTOHHCTBO o6~ett 

TeopMH OTHOCHT8H»HOCTH, KSK OTCyTCTBHe npo6ne!W KnaccHqec-

J 
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1(0}1 paCXO,l\llMOCTU coe5CTBCHHOH attepr1m He Ham110 IlOKa CBOero 

OTpa)l(eH11H B Teop,m 31IC!.ICHTapHlitX qaCTUU, XOTH K BOnpocy 0 

B03MOlKHoid pery11ap1,rny10111ei1 poJUI rpam1'.l'au~111 nep110,llllqecID1 np11B-

11eKaeTcH BH!rlM8HHef2- 4/. 

11CCJIC,l\OB8Hlrll0 TIO,l\OClH!,IX ,l\OCTOHHCTB 06111eil Teopm1 OTHOCll

TeJibHOCTll Kalt BHYTPCHHC HeTipOTHBOpeq!rlBOH KJiaccnqecKOll TCO

pm1 TIOJifl n 6blJI8 TIOCBf!~eHa, C O,l\HOH CTOpOHhl, npeAJiaraeMafl pa

OOTa. 

B TO ~e BpCMH, lrlCCJIC'AYCTCH B03MOlKHOCTb HCTipOTl1BOpeqJrl

BOro BKJI]OqCHlrlH CK8JIHpHoro IlOJifl C lrlCTOqHl1KaMl1 B cxeuy Teopnn 

8ilHlllTertua • .IleJIO TaK~e l1 B TOM' qTO caMO CK8JIHPHOe none 06Jia

,l\8CT UCJiblM PH'AOM l1H 1.repeCHhlX CBOiACTB, KOTOpble ,HCCOMH0HHO ,C5y-' 

AYT npOHBJIHTbCH lrl B paMK8X TCOpHH OTHOCHTCJibHOCTH. (ITepeqnc

JICHHC PH.l\8 CBO!iCTB CK8JIHpHoro IlOJIH, B OCHOBHOM no pae5oTaM 

fJ.HKKefS,G/, CO,l\Cp}J(l1TCH BO BBC,l\CHHH K ,llllCCepTaUHH). 

Bo HBCACHlU'l npliBO,l\llTCH KpaTKHii oe5aop lrlMC!OllllrlXCH B JlllTe

paType pae50T no CK8JIHPHOMY noJIJO C HCTOqH!rlK8MH B paMKax oe5-

l!\Ct1 Tcopm,i OTHOCHTCJibHOCTH. Ilpellt,l\e BCero, aTO pae5oTa ~HlllC

pa/7/ 0 ToqeqnoM MCTO~HHKC CT8THqecKoro IlOJIH. PelllCHHC ~nwe

pa HMCCT lrlCTllHHYIO ocoe5eHHOCTb B MCCTC H8XOJ!t,l\CH!rlfl HCTQqHHKa, 

no::lTOl.!y B03HIIK8CT BOllpoc O HaXOll!ACH!rllrl 11 BHYTPCHHero" pClllCHlrlfl 

6e3 ocoe5eHHOCTcil. B pa6oTe \D!rlwepa l1 B HCKOTOphlX ,llpyr11x ()l,IJI 

noJiyqen PHA neBepHblX BblDO,l\OB BCJICl-tCTBl1C HeKoppeitTHOro oe5-

P8i:lCHliH C 3TOil OCOOCHHOCTI,IO, B qaCTHOCTH ,npu pa3JIHtJHOro 

po,lla npeo6pa30B8HHHX KOOpMH8T. 
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~aJiee BO BBe,lleHHH xapaKT0P¥8Y8TCH HCTIOJI»ayeMblll B pa6o- .. 

Te annapaT, T.e. TeOpllH 8llHWT0ilHa, H qiopMyJUipyeTCH TOqKa· a·pe

HHH Ha oco6eHHOCTU, B08HHK81Dllllrl8 npll pememm ypaBHeHlrlit Teo

PHlrl, Ha Boa1.10JKH1,1e npeodpaaoBaHHH Koop,llHHaT, Ha noc11e,l\0Ba

TCJI»Hoe HCil0JID30BaH!rl0 pl1M8HOBOa reoMeTpHH H T.n. 

KopOTKO rOBOPH, HS~araeMaH TOqKa apeHHH COCTOHT B TOM, 

qTo ,l\JIH nocJie,l\OB8TeJIDHOtt qJH3HqecKott HHTepnpeTSUHH aeo6xo,l\H~ -

MO IlblT8TDCH 0Tb1CKHB8Tb peweHHH C5ea ocoe5eHHOCTell. K aTOMY, 

Kalt Mb! y6eJKAaeMCH, B 06111011 TeopnH OTHOCHTCJI»HOCTH oqeHb 

qacTO HMCIOTCH BCe B03MOlKHOCTH. 

B § I nocirpoeHa CT8THqecICaH MO,lleJI» TeJia KOHeqamc paa

MepoB (wapa) 11a 11mi111eBH.llHoro 11 Be111ecTBa 6ea ,l\8BJieHHH np11 Ha

JU1q1111 rpaBHTSUHOHHOro, a11eKTp11qecKoro 11 CK8JIHPHOro 6eaMac'.'" 

COBOro IlOJIH C pacnpe.l{eJieHH.b!Mll llCTOqHllKaMH. PaccMOTpeHlle npo

BO,l\HTCH B paMKax CT8THqecICoii cqiepHqecID1-CHMM8Tpl1qHoll MeTpll

Rll 

c/s2- = - e >-d.ri. - r~(d01+ Gi.i-l-0cllfi.} + e v clt~, 

>-.= >..(r-) J v = vr~J. 
(I) 

MH He BBO.l{HM npH 8TOM qieH0MeHOJior11qecKHX 11CTOpOHHl1X Cl1JI11 

llJIH A8BHCHHH. Tel.I C8MHM MU 11a6erae1.1 T8KlK8 np8ACT8BHCHHH 0 

H8ClKHM88MOit ll!lfAKOCTH 11, CJieAOB8TeJI»Ho, B03MOaCHOCTll pacnpo

CTpaaeHHH CHrHaJIOB CO·CKOpoCT»IO, 60JIDWCH CKOpoCTll CBeTa. 

aneKTpHqecKHll aapH,ll BBO.l{HTCH B CllCTeMy IlOTOMy, qTO,B 

OTHHqHe OT rpaBllT8UllOHHWC H CK8JIHPHWC CHH, 3JICKTpOCT8THqe-
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CKHe CHJllil MH aapH;ztOB OMH8KOBoro 3HaKa - OTT8JlKllB810ll\He, 

u,cJie;ztoBaTeJIDHO, C HX IlOMOll\DIO MOlltHO paccqHTUB8TD ;ztocTHqD 

paBHOBeCHH B CHCTeMe. 

BuaqaJie paccMaTpHBaeTCH CHCT8Ma ypaBH8HHll SllHmTellHa, 

8Jl8KTpHqecKoro H CK8JIHpHoro noJiell B MeTpHKe (I) BHe BemecT

Ba H aapH;ztOB H H8XOMTCH 8CHMilTOTHK8 pemem1tt CHCT8Mlil Ha npOCT

paHCTBeHHOll 6eCKOHeqHQCTH, npH 1 - 00 • B a:aqecTBe pememtll 

MH aJieKTpHqeca:oro H CKBJIHPHOrO 6eauaccoBoro IlOJIH BN6Hp8IOT

CH pemeHHH, 11cqeaa10ll\H8 Ha 6eCKOHeqHOCTH. 

Ha MeTpHey H8KJ18.l(HB8eTCH yeJIOBHe HeqeBHOBeHHH HeKpHB

JI8HHOeTH 4-npoeTpaHCTBS IlpH r- 00 ( .e.y-i; e>-- .i) 
H yeJIOBHe eooTB8TCTBHH e HDIOTOHOBCKHM npH6JIHl!teHHeM, T.e. 

y e - i-!xm 
r 

(2) 
) 

a;zteeD }(., -HDIOTOHOB8 rpaBHTBUHOHHBH IlOCTOHHHBH, C = J. , 
)'rt., - uaeca Been cHcTeMN. IlonyqeHHNe ;ztJIH pemeHHtt paaJiollte-

HHH IlpH r- 00 HBJIHIOTeH eXO;ltHl!\HMHeH. 3aTeM MU HeTIOJID3yeM 

nepBNe qJieHN STHX pa3JIOllteHHll B KaqeeTBe npH6JIH~eHHNX BNpa

zeHHll ;ltJIH BHemHero pemeHHH, T.e. MH pemeHHH BHe mapa. ~JIH 

aToro MN BBOMM yeJIOBHH npH6JIHE8HHH 

R-
0 
>> x.m.,lx.i2.) .;;;cl-, (3) 

a;zteeD £ -aJieKTpHqeeKHtt aapa;zt, G- -eKaJiapHutt aapa;zt, 

flo -KOOPMHaTa IlOBepXHoeTH mapa. 

C IlOMOll\li!O H8BeeTHNX ycJIOBHtt HelfpepNBHOe!rH HJll! "emnBa-

6 

HHH11/
8/ MN npo;zt0Jll!t88M BHemHee pemeHHe qepea rpaHHUY BHYTPD 

mapa TaKHM o6paaou, qTo6N He nonyqHTD B pemeHHH oco6eHHoc
>,. 

e MMeeT BH;lt TH. IloeKOJIDKY pemeHMe MH ~YHKUHH 

>- (, . ,V')i.~ D ·J-1.. 
e = l._i +r ti+ r1.e.Y > (4) 

~- ~ ,, 
1) = x; m'l..+ .KG - xr""- ) 

MH OTeyTCTBHH oeoOeHHOeTH B Haqa31e npocTpaHCTBeHHOH CHCTe

MN KOOPMHBT noJiyqaeM yeJIOBHe 

fill., 2, 2, 0 
X..: M + )<... G,.: ·- }'(.. c. = • (5) 

~JIH o6eeneqeHHH IlOJIOmtTeJIDHOeTH HHB8pH8HTHOll IlJIOTHoe-

· TH MaCelil P 
JIOBHe 

B noeTpOeHHOtt MO;zteJIH nonyqaeTCH eme O;ltHO ye-

£ X. 
. R,o > J m.. (6) 

KOTopoe, KaK H yeJIOBHe (5), HMeeT, no-BHMMOMy, He TOJIDKO 

MO;zteJIDHlilll xapaKTep. 

Ta~M o0p830M, y;ztaJIOCD noeTpOHTD paBHOBeCHOe pemeHHe 

6ea oco6eHHOCTeH B MeTpHKe, Y'AOBJieTBOPHIOlllee Tpe60B8HHHM, 

o6uqao npHHHMaeMIDl B. o6mett TeopHH OTHOeHTeJIDHOCTH. IlpH 8TOM 

BHemaee pemeHHe npH r- 00 HMeeT Bnonae "mBapumnJID;ztoB" xa-
)> ~. ->- i .i><m... paKTep, T.e. e = e = - -r- + •" 

OTCYTCTBMe oeoOeHHOCTH B MeTpHKe o6ecnequBaeT 38KOHHOCTD 

BNqHCJieHHH 06'.beMHoro HHTerpana ;ltJIH IlOJIHOll :meprHH CHCTeMlil, 
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KOTOP8H no JIJ060tt 118 H3BeCTHblX .. B TeopHH. qiOpMYJI no;ayqaeTCH 

paBHOtt /11.., • Ilonmdt aneKTpHqecIWH aapHJt CHCTeMbl paBeH E: ' 
K8K H JtOJilltHO 6b1Th B COOTBeTCTBHH C 38KOHOM coxpaHeHHH.3JieK

TpnqecKoro aapH:zta. C11e,1toBaTeJihHO, HeCMOTPH Ha OTCYTCTBHe 

yBepeHHOCTH B ycTOttllHBOCTH 3TOro pemeHHH, nocTpOeHHaH MO

:zteJih xopomo MHTepnpeTHpyeTCH qiH3HlleCIW C TOllIW apeHMH npeA

CTaBJieHHH O Tene KOH61{HOH uaccu H aneKTplilleCKOro aapH:zta. 

Ilpli OTCyTCTBHH aneKTpH118CKoro aapHAa H6B08MOlltHO BblllOJI

HHTh BblT8K8JOJllee H3 (5) ycnOBHe 

i, j, £ 0 
><,m.,,+k.~= • 

(7) 

3TO 08Ha11aeT, llTO paBHOBeCHOe pemeHHe JtJIH CHCT8Mbl C pacnpe

:zteneHHblMH HCTOl{HHKaMH TOJihKO rpaBHTSUHOHHoro H CK8JIHpHoro 

nonett He CYJll6CTByeT. TaKoll BblBOA BllOJIHe COOTB8TCTByeT Ha

mHM npe:ztCT8BJI6HHHM O xapaKTepe :ztellCTBYJO~X .B CHCTeue CHJI. 

B MO]teJIHX C pacnpe:zteneHHblMH HCT011HHK8MH TOJihKO rpaBH

TSUHOHHDrO H aneKTpM116CKOro nonett (IlananeTpy/9/, EOHHOp H 

Ap.) B K8116CTBe YCJIOBHH paBHOBeCHH nonyqaJIOCh 

X,2, m;o2, - k. £i. = 0 . (8) 

PaccMaTpHB8H TaKyJO MOAeJih KaK B03MOlrHYJO npH OllHCaHHH ane

MeHTapHblX 1{8CTHU, AJIH COOCTBeHHOtt aueprHH qaCTHUbl H3 (8) 

nonyqaeu 

E. 
ino=vx'" 

_, 
~ 1.0 2. (9) 

Bo3MOlrHO, l{TO qaCTHUbl T8KMX 60JihWHX Mace H CYJlleCTBYJOT B 

8 

I 
I 
I r 
i 

1 I 
. ' . ;. 

\,1:l 
.J .1 . 
'' 

npHpo:zte/IO/, HO MOlKHO paccMOTpeTh BKJISA H ,1tpyrHX nonett B 

co6CTB6HHY~ 3HeprnK>. C 3TOi!:' TOI{~ speHHH nonyqaeMoe npH 

HameM paCCMOTpeHHH H8 (5) Bblpa~eHH6 

m__ __: ✓£::Gr· (IO) 

roBOpHJIO 6bl O B08MOl!llfOM YM6HhmeHHH BeJIHllHHbl co6CTBeHHOi!: 

MaCCbl (9) sa cqeT CKanapHoro IlOJIH. 

B § 2 pemaeTCH sa:ztaqa, aHanorH1lH8H pacCMOTpeHHOM B § I, 

HO yEe npH H8JIH1{HH CK8JIHpHoro IlOJIH C Maccott. 3TO HMeJIO He

KOTOpblH MeTOAHlleCKHtt HHTepec, 1{T06bl y6eAHThCH B cnpaBeMH~ 

BOOTH BblBOJlOB, nonyqeHHblX B § I. 

IlocTpoeHa uo:ztenh mapa KOHe11Horo paauepa 6es oco6eHHoc

Tett B MeTpHKe, C 01l6Hh Manon npRM6ChJO CK8JIHPHOro IlOJIH, T.e. 

0JIH8KaH K l{HCTO aneKTPOCTaTHqeCKOtt MO]teJIH. 

B § 3 B CBH8H C HMeJO~HCH B mtTepaType paaHopellHBblMH 

BHBO;n;aKH pacc110rpeHu He1torop1,1e npe:ztenhHHe cny11aH AJIH cTaTH

qecIWx pemeHHtt co cKanHpHW noneu. 

B OTJIHllHe OT peayJihT8TOB pa60TH ~llt8HHCa H Ap./II/ no

Ka8aHo, l{TO npe:zteJihHHtt nepexoit npH HC1le38K>JlleM rpaBHT8UHOH

HOM none (T.e. llpH X.--0) He npHBO]tHT K OC06eHHOCTHll HH

KOr:zta, B TOM 11Hcne B cny11ae pemeHHH ~Hmepa AJIH T011e11Horo 

HCTOllHHKa. B npe:ztene no11y1rneTCH nnocKoe ("raJIHneeBofl) 4-

npocTpaHCTBO. 

IlOHBJieHHe omH6oqHoro BblBOAa 6blJIO CBH38HO C npeHe6peJKe

HHeU BBTOpaMH ycJIOBHeM COOTBeTCTBHH pemeHHH C HhJOTOHOBW 

npH6JIHEeHHeM Ha npocTpaHCTBeHHOtt 6ecKOHellHOCTH. 

9 
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B pa6oTe neaepa n Ap.112/ paccuoTpeH rrpeAeHhHuii rrepe

xoA rrp11 ncqeaam!lleM cKanapHoM rrone ( G -a) Ma pemeHHH ~n

mepa ll IIOK888HO, qTQ BoammaeT CyJlleCTBeHH8H ooo6eHHOCTh. 

IerKO.BllAeTh,OAH8KO, qTo 8T8 oco6eHHOCTh BO8HllKaeT TOHhKO 

B OKpeCTHOCTll TQqKH 1-= 0 ' ll 6ea Toro HBHHIO!llelica oco6o!i 

TOqKoii pemeHHH, B cnny qero peweHHe ~nmepa He Mo~eT 61:lTh 

llCIIOHh8OB8HO B KaqeCTBe BHyTpeHHero pemeHHH. 

EcTeCTBeHHO, qTQ B IIOCTpoeHHl:lX H8Mll peweHllHX 6ea oco-

6eHHOCTeti HllK8KHX TPYAHOCTeii IlpM G- -- 0 He BO8HllK8eT. B 

peweHllll ~llmepa, llCIIOHhByeMOM B KaqecTBe BHemHero pemeHHH, 

T8KllX TPYMOCTeii T8KXe He cy!lleCTByeT. 

PaccMoTpeHHe rrepexoAa K ncqeaaID!llett rro.JIHoii Macce m. 
IIOK881:lB8eT,. qTQ. rrpncy'ICTBlle CKanapHoro IIOHH HllK8K He MeHa

eT HBBecTHoro rrono~eHHH B aToM Borrpoce. CKa~eM, rronaraTh 

m = D B pemeHllll IIIBapumHHh;Zt8 AOBOHhHo· 6eCCMNCHeHHO. Cny

qaii ht.= 0 CKOpee COOTBeTCTByeT rrpocTpaHCTBeHHO 88MKHyiro

My Mllpy. 

OTcyTCTBlle BO3MOlltHOCTll rrepexoAa WL---0 rrpn cTaTnqec

KOM IIOAXOAe BIIOHHe COOTBeTcTByeT TOMY rrono~eHllIO TeOpMll, qTo 

MH 6e8M8CCOBOll qacTHUl:l He CyJlleCTByeT CllCTeMl:l IIOKOH. ffCHO 

T8K~e, qTQ pacCMOTpeHlle CllCTeM C IIOHHOii Maccoit, P8BHOii Hy

HIO, Tpe6yeT AHHaMHqecKoro IIOAXOA8. 

B § 4 paccMaTpllB8eTCH IIOBeAeHHe CKanapHoro IIOHH C llC

TOqHllK8Mll B cnyqae npocTp8HCTBeHHO 88MKHyTOro Mllpa. 

B pa6oTe M.A. MapKoBa/13/ o6cyxAaeTca Bonpoc o coxpa-

IO 

HeHHll paaHHqHux aapaAOB (aneKTPH~ecKoro, 6apnoHHoro, nerr

TOHHoro) B cnyqae 88MKHyTOCTll BceneHHOii. lll8B6CTHO, H8Ilp11-

Mep, qTo B 88MKHYTOM c~ep11qeCKOM Mllpe IIOHHl:lii aneKTpnqecKll!i 

aapaA AOHXeH 61:lTh paBeH Hynro. ~ Hao6opoT, rrp11cyTCTBlle aneK

TpnqecKoro aapirna rrperraTCTBOBano 6u o6paaoBaHL!IO aaMKHyToro 

Mllpa. B Hameii pa6oTe/I~/ noKB88HO, qTO TQqHo T8Koe ~e nono

~eHHe llMeeT MeCTO AHH 8HHllIITI1qecKoro 38MKHyToro M11pa. 

ilOA06Hliii Bonpoc BO8HllK8eT ll no OTHOJll6H1110 K CK8Hl'IPHOMY 

aapa)cy' • B 8TOM cnyqae IIOHOllteHlrn pe3KO OTHHqBeTCH OT npeAl:l

AY!ll6ro, IlOCKOHhKY CK8HHPHliH aapnA He coxpaHaeTCH. KpoMe TO

ro, AaXe ti c~epHqecKH Cl1MMeTpllqHQM H6CT8THqecROM Mllpe MO~T 

CYJll6CTBOB8Th (MOHOIIOHhHOe) CK8HHpHoe 11anyqcHHe. 

STO npHBOAHT K MliCHR, qTQ CKannpHOe none He 6yAeT rrpe

IIHTCTBOB8Th o6pa3OB8Hlll0 8aMKHyToro M11pa. TaKoe YTBepxAeHHe 

B o6meli ~opMe 61:lHO Bl:lCK888HO nllKKe. 

B CBH8ll C 8THM H8Ml1 HallAeHl:l HeltoTOphle TOqHL1e pememrn 

ypaBHeH11ll SllHmTeiiHB B cnyqae npocTpaHCTBeHHO 88MKHyToro M11-

pa c 11cToqH11KaMH cKanapHoro rrona. 

BHaqane IlOCTpOeH IlpllMep 88MKHyToro OAHOPOMOro ll?OT

ponHoro 1.mpa (1.mpa ~p11]U.!8H8) C llCTOqHHK8Mll CR8HHPHOro 6ea

M8CCOBoro IIOHH ll 11IIUHeBl1AHliM11 Be!lleC.TBOM. IlOCTpOeHHOe peme

Hlle He llMeeT oco6eHHOCTei1 Ha HeKOTOpOM OTKpl:lTOM npoMelgyTKe 

ll8MeHeHllH BpeMeHH. Ha rpaHllU8X aToro rrpoMeJgyTKa, T8K xe K8K 

ll B pemeHll11 ~pll]U.!8H8, BO8HllK8eT oco6eHHOCTh. 

II 
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0TpalKeHl1eM xapaKTepmnc CBOHCTB CK8JIHpHoro IlOJUI HB.71H

eTCll IlOBe,lleHl18 Il.710THOCTl1 CK8.71llPHOro aapH,lla B IlOCTpOeHHQM. 

pemeHH.11. Hanp.l1Mep, B H6KOT0pbltt MOMeHT BpeMeH.11 Il.710THOCTL ne

peXOMT -qepea 8H8t1eH:r,rn, paBHOe HYJIIO, li M8Hfi6T 8HaK. Takoe 

llOBeAeH.116 BilOJIH8 COOTB6TCTBY8T OTCyTCTBHD coxpaHeHl1ll CKa

.71HpHoro aapH,lla. B paOCMOTpeHHOM o.71y-qae OKaJIHpHoe Il0.716 MOl'

no 6HTL aaAaHO C H8KOTOP!i!M npOl18BOJIOM. 

. B c.71yqae CK8.71HPHOro Il0.71ll C Macoott HeCK0.71LKO H80mtAaH

HO OK88a.7IOCL, tITO CYll\8CTByeT O'AH08HatIHO onpeA8.71HeMoe peme

H.118 B WOPM6 CT8THqecKOtt BC6.718HHOtt 8HHillT8llHa, T.e. C MeTp.11-

KOtt 

els 2.. = - J.,-9.._ a}·rin.2
~ (cte~tt'n,.eclr'}+~u) 

8A8CL a.o -nocTOHHH8ll C paaMepHOCTLID A,1Jl1Hbl • 

B STOM np.11Mepe CTaTHtieCKOro 8aMKHyToro MHpa co CKa.71HP

HlilM Il0.718M B811\6CTBO H8IlOABl1lltHO, a CKa.71HpHOe none .11 aapHAH 

Henpepb!BHO "rrepeKaqHB8IDTOH11 B B611\6CTBO, .71.1160 Hao6opoT, Be

ll\8CTBO "nepeKaql1B88TCH11 B none. Ha STOM lKe np.11Mepe OT1leTnl1-

BO Ilp0HB.71H8TCH TO OTMeqeHHOe ~HIOJe HHTepecHoe CBOHCT~O CKa

.71HpHoro Il0.71H, qTO Macca 'll8CTHW., B88l1MOA8HCTBYDll\6H 00 CKa

.71llpHlilM no.71eM, A0.71lliH8 6HTt WYHKWtett no.71H. 

H § 5 paccMOTpeHbl HeKOTOpHe CBOllCTBa MO;!Ul@IWfpOB8HHO

ro CKanHpHoro ypaBHeHHH. B rrpeAH;z{yl!lliX paaAenax Mb! II0.71L80Ba

.71HCL rrpocTeilml1M 060611\eHHeM ypaBH8HHH KnettHa-ropAOHa 
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('¼vfi""+r2.)y; ~ o - (I2) 

3AeCL r- -Macca CK8JIHPHOH t{8CT.11Uli. 

B I968 ro;zzy TIOHBMJI8CL pa6oTa Tar.11p0Ba M llepHllKOBa/IG/ 

no KB8HTOBOH Teopl1l1 CK8JIHpHoro llOJlll B npocTpaHCTBe Ae C.11'1'

Tepa, B KOTOpoli aBTOpbl A06l1JI.11CL ycnexa B KB8HTOB8Hl1M,TOJI~ 

KO l1CIIOJIL8YH MO;lU1ifJHUHpC>B8HHOe o60611\eHl16 ypaBH611.11H Anll CKa

JIHpHoro Il0.71ll 

( "~ 'v If"+ : +- r-~--j <f ·= () . (I3) 

3AeCL ~- -CK8JJHpHaff KpHB118Ha • .:lTa pa6oTa ,llBJJa C11JJI,HOe yKa-

88Hl1e Ha npe.11MYll\6CTBO ypaBH8Hl1ll (I3) no cpaBHeH.1110 C 06b111Hb!M 

ypaBHeHHeM (12). IToaTOMy Mb! OCT8HOBl1Jll1CL ua H8IWTOpb!X CBO.ii

CTB8X ypaBH8Hl1ll (I3) C npaBott qaCTLID (MCTOtIH.11KOM), C ueJJiiID 

cpaBHeHHH co CBOHCTB8MH 06bl11Horo ypaBH8H.11H, IIPOHBJIHIDll\.11MHCll 

B HaweM IlOAXO.lle. 

PaccMOTpeH.11e Il03BOJIHCT AYMBTD, 11TO MOA.11<J)MU.11pOBUHHOe 

ypaB!l6Hlle He BHOCHT cymeCTB8HHblX l13MeHeHl1H B qJH3l1t{6CKYID 1mp

THHY, nony11aeMyID B cny11ae 06blqHoro ypaBH6Hl1fl B HCKB8HTOBblX 

aa,1taqax. 

B "o•r1tpb1TOH 11 CTaT.11qecKoil 38A3tie C T011C11HUM HCTOllHIIKOM 

6,88M8CCOBOI'O .cK8JIHPHOrO IlOJIH 110K838HO, tITO perncrme ~onaAaeT 

ocoueHHOCTLIO B MeCTe HBXO,le,llemrn l1CT011lll1I,:S. 8TO BliAHO 113 TO-
' .,, 

ro, 11TO B npeAIIOJIO.-KeH.1111 Hec1rnryJ1HpllOro IIOBCAeHl1ll \PYHKUJ.111 -e, 

11 e y npu r--- 0 l1X IlOBe.l{eHl18 MO.-KeT 6blTii TOJIIiHO CJIC,ll,YID!I\HM 

I3 



A 
.e !t A,+ ... .) 

8,1.\8Cl, A H B - IlOCTO.flHHl,18. 

y 
e 2.. 8 j + .. ',) 

(I4) 

BMecTe C T8M, IlOB8,1.\8HH8 pemeHH.fl Ha npocTpaHCTB8HHOtt 

6eCKOH8llHOCTH MM88T 11 WB8pllWHJll,,1.\0B11 xapaKTep 

rH'llHO CJiy'llaD 061,1qHoro ypaBH8HH.fl. 

H aHano-

IlpH H8JIH'llHH CK8JIHpHoro IlOJl.fl C HCTO'llHHKaMH H 11Il1,1Jl8BH,l\

Hlal!1 B8Jll8CTBOY 6ea ,1.\8BJI8HH.fl Hall,1.\8Hbl pemeHH.fl B qiopue CT8TH

ll8CK011 aaYKHYTOLi BC8JI8HHOLi SllHmTeliHa. HeKOTOpoe OTJll1'1lH8 OT 

CJIY'll8H 061,1-qHoro ypaBHeHH.fl COCTOHT B TOM, 'llTO 8,1.\8Cl, Aa~e 6ea

M8CCOB08 none M0~8T npHB8CTH K CT8TH'll8CKOYy MHpy. 

8aMeTHM T8K~e, llTO He CYJll8CTBY8T CT8TH'll8CK0ro H80Tpon-

Horo peweHHH AA.fl IlOJI.fl 6ea HCTO'llHHKOB - K8K ~nR. 061,1-qaoro, 

TaK H ~iR . MO.ltHqJHUHPOBaHHOI'O CKaJiapHOI'O ypaBH8HHH • 

.-UHccepTaUHH ocHOBaHa aa pa6oTaxlI7- 2I/. B9BO)U-l pa -

6olI4,I5/ 11cnon1>BYJ>TCH B TeKCTe. 
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