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1. riocTaiiOaKa aa)la'lll. YpanrreHBe AliH cpymuix:a pacnpeAenenHu 

B~AOM paccMaTpBBaTb MnoroKpaTnoe pacceHHBa B cpene neonnoponaofi no onuoa 

][00p)XHH4TO r - p =p(r){ p -WIOTBOCTb CpOAbl), By)leM C"'HT8Tb TSK)KO~ 'ITO TO'IG'l!Iblll 

BCTO'lHBit noMemea B ll&'lane' Jtoop::tHB4T, B Ka'leCTBe e::tHBHilbl BaMepOHHSI KoopnanaT npa­

·p 0 = p (0) MOM pa::tBAHBOBHy~ OADHHilYo OTIIeCeHHy~ It IIIIOTBOCTH B TO'IKG HCTO'IIIHKS 
Ill . . . 

( CM. ) , JlnR )lllllbHellmero liOli03110 BBGCTH BBliD'IHHy 1 H3M0p~my~ KOIIH'IBCTBO 

nemecTna, npoanauoro 'IACTHllefi. 

HJIH 

dt = ~ dr 
Po 

t(r)=_l . f p(r)dr, 
P

0 
o 

Ill x) 
KAK H B 1 aueeM AliR cpenaeKaanpaTH'IIIOro yrna pacceSIBHSI 

2 

- E • 
02=--- IH. 

2 p 2 v• 

f(r,~, 0) OYIXBM OTBOCHTb K •oo'beuy• 

( . c tit). cp. 

(1) 

( la) 

(2) 

liOAOOHO /l/ HMGOM IXIISI npocTpSHCTBOHHOro H3M;HeHHSI 

HBSI !:J. r 

npH npO;l(O)K)XGHHH paCCTOSI· 

x) 

df f(r+l:J.r,~,O)=f(r,~-O!:J.r,O)=f(r,~, 0) -Ol:J.r-
. a~ 

Ill 
3necb no cpaenenu~ c CKopocTb 'lACTHilbi oooaaa'lena 

KaK 'lepea ~ B IX81IbH9HW9M 0003H8'189TCSI ApyraSI BGliH'IHHa, 

3 

(3) 

v· , a ae ~ 1 TSK 



COCTBeTCTBeiiJio lUIS! yrnosoro xaues:e.IOI!l 

:E 2 . a 2£ 

a e 2 
f ( r + A r, e, 8) = f ( r, e , 8 ) + ~ At= 

p 2y 2 

= f ( r, e, 8 ) + 1 :E • J:(r) c1 
2
f -- A 

4 P2" 2-p- aB2 r 
0 

(eM, (1 )). 

Tal!:HM oopa30M, ~ony'laeM ypass:eoe MS! cpymtlliiK paenpeneneRIIll 

rAe 0003H4'18S:O 

~ = -8 J..!. + ~ !..! 
01 o?; W20fJ 2 

n(r) =-1M 
Po 

w = 2p v 
·---:E. 

"S 

(4) 

(5) 

(Sa) 

TaltHM oop830M, (5) OTliH'IaeTeS! OT eny'laS! paeeeliHHS! B OAHOpOIII;lOII epe11e 3aBlleHMOCTblO 
" a~ 
JtOacWJ~eHTA npH - OT r ( B OAHOPOIIHOM eny'lae n E 1 ) , 

a e 2 

2, Pemelllle ypasHeHHsr lUIS! !jJy~H paenpeS~eJieHHSI 

PaeeMoTpHM esa'lana cpyHinHJO 

g ( r, 8 ) = f f ( r, e. 8 ) dt • (6) 

IIAJOW;'I'JO yrnosoe paenpeneneRIIe 'IACTHil ueaasHCIIMO OT HX npOCTpaseTseauoro pacnpeAe­

neiiJISI, 

HliTerpHpyS! (5) no e OT -oo 110 +oo 1 nony'IHM 

og n(r) 
2 a g 

a;=7at1 2 • 

(7) 

HIIB, eornaeso ( 1) 11 ( 5a), 

a g 1 ig 

at = -;-2 --;]62' (7a) 
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Ill 
PemeiiJie aToro ypasueB:IIS! H3BeCTHo (eM. ): 

g (r,ll) 
w - .. 2(J 2 

-- e '4"i\r) 
2yrr v~ 

0rciOII4 eneA)'eT B COOTBeTCTBIIH e (2) 

HsTerp~yS! (8) no 8 , HMeeM 

- 2t 
82=-;a· 

w 

J g(r,O) dO= 1 

(8) 

(Sa) 

(9) 

I /1/ 
Tenepb nepeA.IleM x pemeHHJO nonaoro ypasses:HS! (5), no aaanorHH e oyneM 

HCX4Tb ero B BHAe 

f ( r, ?;, (J) = ¢ (2r) 
- w l!(a(r) 8 2+ 2,B(r) ee +}'{r>e 1. 

e (10) 

fiOIICT8BliHS! (10) B (5), nOny'IIIM (mTpHXOM Bnpejlb 0003H8'188TeS! npOH3BO.I1H8H no r ) 

[ .£"_ w 2( a'8 2 +.2,B'ee +r'e 2 >] f = 
¢ 

= [ w 2( 2,8 8 2 + 2 ·y 8 e ) - 2a n + 4 w 2n ( a 28 2+ 2 a ,B (J e + ,B 
2 e 2) ] f. 

.Uanee, npHp8BHHB8H B ltB811p8THbiX Clt00lt8X 'IJieHbl e COOTB8TCTByiOlliHMH CTeneHSIMII 

8 II e 1 nOny'IHM eHCTeM;r ypaBHeRHII .lll!H ¢, a, ,8 , ·y : 

¢' =-ina 

¢ 

a'=-2,8 -4na 

,B' =- •Y- 4 na,B 

2 
·r'=An,B • 

(11) 

;_. 

Y'lTeM, OAHaxo, 'ITO npH HliTerpS!pOB8HHH no' e (10) .110JI>KH8 .[I8B8Tb (8), fiony'IHM 

g(r,e>=J<r,e,e> de= "-
= <Pi/rr -- e 

2 ,B 
2 

2 
-w (a-- )8 

·Y 

(12) 

W•y* 
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fJ 
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Cpannunasr (12) c (8), yCTananJillnaeM 

2 
¢=-w_(_L) 

21T t. 

. a- f3 
y 

2 

4t 

~ 

(13) 

.Llnsr Toro '1To6_bl f ( r, ~. 0) AelicTnBTem.no BMena BRA (1 0), Tpe6yeTC.II, 'IT06bl (13) ue 

npOTnnope'lHml (11). llponepHM sTo, AH<jJq>epennHpy.ll (13) B ncnom.ayn (11) n (1)',· 

¢' 
-= ~ 1 ·r'· t'· ---1 

y t 
__: I- 4nf3 :_~I 

¢ 2 y t 

I f3 2 2 
=2n 1--- {a -....fi..) I =-2na 

·y y 

-% __ n_. =a'·-
t 2 

2{3 {3' 

y 
+ 

. f3 ~y'· 
y2 

=- 2{3 -:4 n a 
2 

+ 2{3 + 8 n a f3 2
-

4 

4{3 n =-, 4n (a 
·Y 2 

2 . 1 • !!. ) = _ 4 n (
4

t) 2 
y. 

TaiOIM o6p830M1 npOTilBOpe'lll.ll lleTf II nepBble ABA YJlABII9IIRH CHCTOMbl ( 11) MOlKIIO 3AMe­

llllTb COOTIIOWelmeM l}3), JlJI.II llB"JX OCTABWBXCH ypABH9HHi11 llCK.IIIO'IA.II a UO (13), IIOJIY-

'lllM 
2 

n f3 4nf3 -----{3'=-·Y-
y 

·r'=- 4n p • 

llonpo6yeM pemiiTb STy CllCTeMy, 

KoM6nnu~yg ux, nony'IHM 

Hml 

Oxon'laTe.nbno 

{3' y'p --1 y----y;--
t'-

_d_ (_fi) + t' . ...E.=-t. 
y dr Y 

2._ f t dr • 
y 

6 

f3 
y 

(·T,x,t'=n), 

(14) 

(15) 

--

3Aecb ucnom.sonano HA'IAIIbHoe ycJioBlle, cornacno KOTopouy AJisr MAIILIX r (10) AOJilKlla 
rt 

COBilAAATb C ojlyHKilllelt pacnpe)leJieJm.ll AJISI OAIIOPOAHOil cpellbl 113 • , T,e, llpll r = t , . 

Ji! =-~ r2. 
y 

Tor~ta pemaeTCg H nTopoe ypanneHXe 

lim! 

_d <2 
d ·, y 

_1_ =:4 
y 

f...!!._ 
0 t2 

=·- y' 
·Y 2 

f 
0 

r 

f3 2 4n [ f tdr ] .4n --2 = _t_2_ o 
y 

2 r r ·, 2 

tdr'] dr=8f[f tdr'] dr-.i,[ftdr']. 
0 0 t 0 

3AeCb TAKlK9 llCil01Ib30BAIIO HA'IAJlbH09 ycnonlle, CornACHO BOTOPOMY 

_1 = ,a 
3' ·Y 

(16) 

TaxuM o6paaoM, necBOJlbKO l!!eolKBAAIIHO, 38JlA'la pemHnacb n xnaApaTypax • .Llanee, ana.11 

(15) II (16) B3 (13), nenocpe)lCTBeHBO MOlKBO Bhipa311Tb a II cp , CJieAOBAT9J1bH01 

381lA'IA pemena AO KOHltA , 3AMeTBM TAKlKe1 'ITO o)l110Bp9M9HHO pemeHA II 3A)lA'l8 C nOTepg.. 

Mil snepr11H1 TAB BAll 3ABIIC.IIWBil OT r KOS#HI1119HT B (5) MOlKeT COAOPlKATb ll B3Mene-

~me snepr11n, 

niiTepaTYpA 
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