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I l l /2/ 
B pa6oTax H. <l>Hwepa H' r. Tay6epa ItpHeeaeHbl TO'IHbJe CTBTH'IeCKHe 

peweHHn ypaeHeHHH 3HHWTellna H MaKceenna ann aneKTpH'IecKoro H MarnHTHoro 

aHrtOnell. B UHIIHHapH'!eCKH- CHMMeTpH'IHOH MeTpHKe 

2 
( d s) p. v 2a[ 2 2 2{3 "" 2 

gll- 11 d~ df, --e (dp) +(dz) l-e p2(d'f') +e-' (dt) (I) 

3TH peweHHn HMeiOT BHA: 

a f3 -y 
e c::e c:e 

cosO 
I - P J;:--2:-- (2) 

r 

3.QeCb K -HbiOTOHOBB rpaBHT8 UHOHH8n ITOCTOnHHan p -MOMeHT COOTBeTCTBYIO-

Wero aHIIOrtn (p > 0), r 
2 

= p 
2 

+ z
2 

KOMIIOHeHTbl MeTpH'IeCKOrO TeH30pa ann 

3THX p e W e HHli HMeiOT, O'leBHaHO, OCo6eHHOCTb HB HeKOTOpOl! 38MKHYTOH KpHBOI1, rtpo­

XOAnU{ei! qepe3 HCTO'IHHK, no3TOMy rtpHBeAeHHbie peii!eHHn MOrrtH 6bJ paCCM8TpHB8Tb­

cn KBK BHeWHHe BO BCnKOM cnyqae ann p8CCTOnHHl! OT HCTO'IHHK8, 60rtbiiiHX '!eM 

Jp~ 3aMeTHM 1 OAHBKO , 'ITO 06b8KT, OITHCbiB88MbiH BH81IJHHM p eii!eHHeM ( 2) I HMen 

6bi c TO'IKH apeHHn o 6ui'IHblX npeacTaeneHHil aoeonbHO CTpaHHbie ceoilcTea. Bo-nep-
x/ 

BbiX, IIOrtHan MB CCB TBKOro 0 6beKT8 paenneTCR HYITIO, TBK K8K B8ItH'IHH8 

g II -e
2

a IIpH f -+ oo He HMeeT B p83ItOlK8HHH 'weapUWHrtbAOBCKOro' 'lrt e Ha 
Km 

"-,-. Bo-BTOpbiX, rpaBHTaUHOHHbiil noTeHuHan U TaKoro o6beKTa, onpeaenne-

Mbrl! B HbiOTOHOBOM rtpH6rtHlK8HHH ITO !)>opMyne g 
4 

"' e 
2 y : 1 + 2 U , HMeeT B 

- cos 8 4 

QBHHOM cnyqae BHA U = p y K - + •• , TO-eCTb MelmeT 3H8K II pH nepexoae H3 
r2 

eepxnero nonynpocTpancTBa e HHli<Hee. TaKoi! BHa rroTenuHana rrpHBOAHn 6 bl anR 
--- ·-- - ·····-xi 

no ¢opMynaM ann ncee.noTenaopoe flan.nay-flH!)>IIIHUa HnH Mennepa. 
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H93 8pS'!>K 9 HHOrO n p o 6 HorO T erra K n p HTS'!ll<C HH JO B HH>KH9M nonynpOCTp8HCTB9 H K OT­

T8ITKHB8HHJO B BepXH9M , He r OBOpS'! y >Ke 0 H9-Hb!OTOHOBOM X8p8KTepe CHIT, HM9H-

J 
HO " --- . 

r s 
Taxoe nono >Ke aae aa eon HT Ha MbiCrrh nonbiTBTbCSI eeecTH a p e meaae ( 2) '3a-

6 b!Tbie' m aapumanhrro ecKHe 'IrrEJ H bl. B KaKoM-To CM biCne a To cooTe eTcTaoaano 6bl 

aaene HHJO B pe m e HH e ( 2) o 6 mero p eme HHS'! oaaoponHhiX y paeHeauil 3 11nmTeilaa ( 6e3 

ITp8 B OH 'I8CTH). A HarrorH51 noaepXHOCTH8, nOCKOITb K Y yp8BH9HHSI H9 ITHH9i1Hbl, 0ITH8KO 

011 8 n03 BOITHT H8lrTH n e pBbl9 'IIT9 Hbl p83 ITO>Ke HH 51 n p OCTO H3 H3 B9CTHOrO peUJeHHSI 

/ 3 / 
Ill B8pUUJHITb ll8 B H3 0TpOnHhlX KOOpllH H8 T8X 

YpaaaeHH H 3namTeii aa G 1111 = Btr 1< T 1111 B uunuanpuqecxa-caMMeTpH'IHOM 

CT8TH'I9CKOM c n y q a e npH HB ITH'IHH M9KTpH'I9CKOro H MBrHHTHOrO non e il HM9JOT BHrr: 

2 {3 , 2 2 
/'1 a+ /'1 f3 + ----+ f3 + f3 2 

p I 

I< e -2 y ( ¢ 2 + ¢ 2) _ . 
I 2 

~<e2Y <x21+x 2) 
2 p 

2 2 -2y 2 2 
1\ a+L\ y +v +y zl(e (¢ +¢ )+ 

• I 2 I 2 

" e 2y 

2 
p 

rxt+x2), 
I 

I 2 2 
f3 +y +-(2 {3 + y +a l+f3 y +{3 y +{3 +y -a ({3 +y )+ll ({3 +y) ~ 

II II p 1 1 I I I 2 2 I I I I I 2 2 2 

= K e -2y ( <P 2 _ ¢ 2) _ 
I 2 

Y + a 

2y 

~( 
2 p 

2 2 
x ~-x 2), 

. I I 2 2 
f3 +y + +{3 y +{3 y +f3 +y +a ({3 +y )-a (f3 +y ) 

22 22 p I I 2 2 2 2 I I I 2 2 2 

Ke2y 2 2 

--:-- <x -x ), 
2 I 2 

= _ K e -2 ~ <P 2 _ ¢ 2 ) + 
I 2 

p 
1 f3 +y -a (-+{3 +y )-

12 12 2 p I I 
a ({3 +y )+/3 (.....!.+{3 )+y 

I 2 2 2 p I I 

-2y 2y -2 
e2Ke 4>¢ -2Ke p XX 

I 2 I 2 

y ~ 

2 

(3) 

(4) 

(5) 

(6) 

( 7) 

3ABCb ¢ -cKarrHpHhlA noTeauuan aneKTpH'Iecxoro nonn (<f>·-A.,.p ... r.l ,¢2~~2)' 
X 9CTb KOMn OIIB HT8 A3 non!'! ( )( 1 • f IS' )(

2 
• F tS ), HHA9KCbl 1 H 2 BHH3y 03-

H8'I8.10T COOTB9TCTB9HHO n p 0113BOAHbl9 no p H % ,a 6 .. a
1
o

1
+a

2
a

2 

Ypaaaeaue Maxcaenna npu aarrH'IHII TOrrhKO aneKTpl!qecxoro non!'! ( Bi l e IIC ­

TO'IBHJCoe) 
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I , 
. 

fj, ¢ + ( _1_+ f3 - y ) ¢ + ( f3 - y ) ¢ - 0. 
p I I I 2 2 2 

(8) 

npH HSnHqHH TOnbKO MSrHHTHOrO non11 

(9) 
6, )( - ( -;- + f3 I - y I) X I - ( f3 2- y 2) X 2 c 0 . 

f3+y 
CyMMa ypaaaeaHil ( 5) H ( 6) npHBO/lHT K y paaaeHHIO /1, ( p e ) a 0 , qTo na-

/ 4 / 
Bano 6b! B03 MOlKHOCTb BBeCTH KOOp/lHH8T bl, B KOTOp!.>!X qHcno npOH3 BOnbH b!X 

cPyHKUHH B HHTepBane ( 1) COKp8l!l8e TC 51 /lO llBYX ( y M - f3 ). Ho STO npHBO/lHnO 6 b! 

B HBllleil 3 8/laqe K HeKOTOp OM y ycnOlKHeHHIO BH/l8 C8MHX !jlyHKUH H a H f3 
E yneM HCKBTb paa nolKeHHe sne wnero pewenHH a anaqH o JlHnone B pHil no 

u ..rPv'l< 
aenHqHHaM -- H ---, cqJITa!l HX ManbiMH. PaccMoTpRM nna<w n e cnyqa1i 

r 
sneKTpHqecKoro nHnonH ( X - 0 ) 

pacc TOHHliHX nonlKeH HMeTb Bllll 

HeHllil 3 ilHWTeHH8 lll!leM B BHne : 

noTeHUHBn SneKTpHqecKoro nong H8 6onbWHX 
-cos fJ 

c/J a p _z_ + .. 'Pp --·- + ..•. B newnee pewea11e ypaa-
r s r 2 

a= 

f3 

! 
Km (" m )2 (" m ) 

--- + 
4 r 2 12 r s 

"m (" m) 2 (K m) 
3 

- --- + --- + 
4 r2 12r 3 

s 
y= -~· -~+ 

r 12 r 3 

+ 

4 

_1_ [ 2 ~] ( 10) /( p A( fJ)- + ... 
4 32 r 

[ Kp
2 B(fJ ) - (" m ) 

4 
( 11) 

l + ... 
32 

( 12) 
r 4 

TaKHM o6paaoM, STll paanolKeHllst np11 p c 0 nepexonHT B paanolKeHHH pewenu11 

lllaapuwllnb/l8. nn11 onpenen eH Hst aenHqHH A(6),B(6) ll 0(0) 113 (3)-(7) no­

nyqHM cHcTeMy mmeAHhiX /lH$11epeauHanblfbiX ypaaaeaHil BToporo nopH/lKa, o6meP­

peweaHe KOTOpOH npH y cnOBHH KOHeqHQCTH Bblp8lKeHHH HMeeT BH/l 

A a _._l_ ( 3 + 4 cos 2() + 9 cos 4 (}) + C 
1 

( 5 cos 3 0 - 3 cos 0) + 3 C cos 4 0 , ( 13) n 2 
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B = - ..1_ ( 1 + cos 2 0 ) + C ( 5 cos 3 0 - 3 cos () ) + C ( 1 + 2 cos 2 0 ) , 
4 I 2 (14) 

1 3 
D = - ( 1 + cos 2 0 ) - C ( 5 cos 0 - 3 cos 0 ) , 

4 I 
( 15) 

anecb C 1 H c 2 -liOCTOSIHHble. nerKO npoaepHTb, 'ITO :3TO pewenne YllOBJieTBO -

pS!eT ypaBHeHHIO MaKcBerrrra ( 8) H yC!IOBHIO :3BK!IHJlODOCTll MeTpHKR Ha OCH Z 

( T. e , Tpe60D8HHJO, 'IT06bl OTHOWeHHe Jl!IHHbl 6eCKOHe'!HO ManoR OKpylKHOCTH K JlH8-

MeTpy paBHSI!IOCb " ) • CnenoBaTerrbHO, noCTOHHHbie C 
1 H C 

2 
L\O!IlKHbl 6b!Tb 

onpenerreHbi n p n nocTpoeHHH nonnoro (anerunero H BHyTpennero) peweHHSt. 

Lln11 cny •ra11 M8f'HHTHoro nnnorr11 ( cf> = 0) noTe au nan Ha 6orrbillHX paccTosr-

p 
2 

sin 2 8 
HH SIX JlO!I>Kef! HMeTb BHJl )( = p -- + ... c p ---+ ... MOlKHO BHL\eTb, 'ITO B pac-

r3 r 
CM8TpHBaeMOM !Ip1!6!IH>KeHHH np8Bble '18CTH ypaBHeHHll 3llHWTer1Ha (3)-(7) 6yJlyT 

B TO'IHOCTH COB!I8L\8Tb C ypaBHeHHHMH Jl!IH CllY'IB SI :3!IeKTpH'IeCKOf'O UHITO!IH, noaTOMy 

rpaBHT8UHOHHOe none MarHHTHOrO JlHliO!IH TO'IHO TaK lKe OliHCbiBaeTCH H8ll)leHHblM 

peruenueM (10)-(15). P aannqne B03fiHKHeT ne 6rrHlKe, '!eM a '!rrenax .. 1/rs 

B Bbrpa>KeHHSIX Jl llH a ' ~ H y . 

Ha ypaBnennil MaKcnenna ( 8) H ( 9) cnenyeT, 'ITO necKOnbKO rrepBbiX qrrenoB 

paarrolKeHHH ( HMenno, '!eTbrpe '!rrena) nnH noTeHunarroB ¢ n )( 6ynyT orrpenerrHTb­

CH •mcTo wBapuwnnbL\OBbiM HHTepBanoM. CooTaeTCTByromee pewenne nrr11 c rry'!all 

151 
MarHHTHOrO llH liOllSI npHBeneHO ( B CQJepH'!eCKHX KOOpL\HH8T8X) B CT8Tb9 • 

PaayMeeTcSt, fls!IH'!H e BHemnero pemeHHSI eme ne OTBe'laeT na aorrpoc o aoa-

MOlf<HOCTil cyrueCT BOBBHH H CT8 TH'IeCKOro L\HliOilH B p8MK8X o6ruefr T eOpHH OTHOCH­

Te!IbHOCTH, LlnH aToro cnenoaano 6bi rrocTpOIITb rronnoe (anewnee H BHyTpeHHee) 

peme H~le 6ea OC06eHHOCTell, 3rre KTpH'!eCKHll HnH M8f'HHTHblll L\HliO!Ib , OliHCbiBaeMblli 

nony'leHf!brM a newnnM pewenneM ( 10) -( 15), o6nanan 6bi arronne "o6bi'IHbiMH" caoll-

CTB8MII, nonfi8SI M8CC8 ero paBHB m , a rpaBUT8UHOHHOe !IO!Ie H8 60ilbWHX 

paCCTOHHHSIX I!MeeT flbJOTOHOB xapaKTep. 06 :3TOM rOBOpHT !IpH CYT CTBHe B pewe-

HHH • WBapU!UH!IbL\OBB • 'lllef!a 
"m ---. 

npl-IHOiliY 6 naronapHuCTb npo¢. M.A .MapKODy 38 lleflllble o6cy>KneRH51, 
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