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-noTenunanbHoe paccennne a nepennTnancTcKoa KaanToaoa MexannKe· ~acTo pacc~aTpn

. aaioT ,KaK M·oa:enb KB~HTOBOa'l.Te~pHH non/ 11 ,np~ 9TOM. JlO nocne.oHe~O 'apeMeHH otsbl'IHO 
·, ) '!•.("' ... ' - \ -- ' -' 

orpaHH~HBanHCb UOTeHuHanaMH, UpHBOaHiuHMH, K HHTerpanbHb!M ypaa~eHHHM JlOH. aMUOHTYJlhi 
' ' ' 121·. ' ' ' ,' ' ' ' 

paccennnn c n.opaMn ,ct>pe.oronbMa. ·.• ·Y!ay~enne· .a¢¢eKTHBHWX noTenunanoa, ·aoannKarownx 
' ' - ·'l .: • "' ''· • j' • ' \ ' •. ' ~ " • I, ' 

, .. B KB61!TOBOii T~OpHH UOOH, no~.aaano,. ~TO_.a:oT 'cny~H~~ COOTBeTCTBY~T TeOpH~M- C KO~c:ran~' 

TSMH 'c::a'nan paa~epnoc;n o6p~TH_?a .onHHb! · (natipnMep, aaan~~.oeacTan.e: _>.¢ , ), Eonee 

, , . peanncTH~I!btM TeopHHM c 6eapaaMepnoa KoncTanToa eagan co'oTaeTcTnyroT 6onee cnnrynnp-
1' ' ,. /3 4/ ' . '; ' ·.- ' ' ' '; ' - ; ' ' 4 

Hbte np~ r =, 0 noTenunanht ' • HanpnMep, a Teopnii c aaanMo.oeacTaHeM .gq, y~eT 

. .onarpaMM,' m3o6.pa>KeHHbtX na pnc, 1,· npHBOJlHT. K noT~nunany, 1 
!Co'Topbta np~· r ·.+ 0 .HMeeT, 

an.o: V(r) · b g2 +·· b ·/ In 2mr 'r · .. • 
17 27 

Pnc. 1. 

nepawa ~nen B 9TOM 'Bbtpa>KeHHH ' B03HHKa~DtuHii Ha nepaoll .onarpaMMb! pnc. 1, MO:>KHO ' 

Oo'beLIHI!HTb c' uenTpooe>KI!b!M noTeHUH~OOM, B H6CTOSI!Uell aaMeTKe t:tbl H3Y~HM 'caoadTnli 

pewennii ypanneH~~ Wpe.onirep~ c ncnenunanoM 

V(O g In r g > 0, 
r 2 

KOTOphtii cooTne.TCTnyeT BTopo~; .onarpaMMe · pnc. 1. 

Ypaanenn~ Wpe.olinrepa .onn na'punanbHhtX nonnoahtX ¢ynKuna nMeeT an.o: 

A :z - -~~ 

r2 

npa k 2 = 0 neTpy.ono naaTn .oaa mmeano. ue~aancnMhtx .pewenng 

(1,2) -
t/J (O,>.,r)''= Cvr.Jinr· 

i_2 '.(1,2); . __ ' '2.'3/. 
II I c'Y.l(lnr- ~·l- J 

g 13 3 g· 

3 

(3)' 
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)- <fJyH~UH!I /5/ 

XaHKe/1!1 nepnoro H BTOporo po.aa • npa ,.· .. 0 • (1) 
'II CTpeMHTC!I ',. '1/3 .· 

K aymo,· a ifr C
2> K. oeCKOHe'IHOCTH. C UOMOIUbiO STHX <fJyHKUHit MO»<:HO nocTpOHTb !l/111 lliO'"· 

Ob!X k 2 _peweaae, oopawaiOuteecg B HYllb npa r = 0 • 3Ta <fJyHKU~li-Y!lOBlteTBOp!leT HHTe-

rpanhHOMY ypanueaa10 BonbTeppa 

. CJ> . , . . . . ·c i>. 
ifr ( k ~ A, r} = · ifr · (0, A~ r) 

1 (2) ' (2) (J) , ' 

~ 2· (' l ~0,.\,r)ifr (0;.\,r')-ifr (O,A,r)ifr(O,A,r} t/11:~ A,r'Jct'·, (<t), · 

o . W[ifrCJJ(O,A;r} ,.;J2> (O,A,rJ] 

' '(1) ., (2) ' ' .. ' ' ' •, ' . ' ·. . 
r.ae IV[ 1/J· ,ifr. ] ·, • onpe.aena'l'enb BpoHcKoro .aayx peweaatt. Peweiiae·aTO>'O·ypanaeHiill 
': - ' ' ' 2 /6/ ' ' ' ' ',· ' .. ·. . ' ' ' ' 
aaanHTII'IH9 no k :. TaK KaK k 2 =·0 He !IBllli<;'TC!I ocoooit TO'IKO!i peiiRHHII, B .aa~bHel!- • 

weM 'oy .a eM paccMa~panaTb cnyqal! · k 2 = 0 , oooaaaqag cooTneTcTnyiOwee peweaae. ifr(r} •. -
. ' . -

nerKO BH!leTb, 'ITO .peWIJHHe (3) K8K <fJyHKUiUI g .HMeeT CyWeCTBeHHyiO OCOOeHHOCTb' 
~ ~ • - .'\ . • I ' .• • - o ' '·. 

_B :TO'IKe "g =· 0 , npii'IeM, nocne Bbl!le/leHH!I STOll ·OCOOeHHOCTH B .BH!le MHO»cHTena,; i/J (r) 
.- ' ' ' " . . . ' 

., 

.:~omuo . <fJ~pMB/lbHO · pa3/lO»ciiTb B 8CHMnTOTH'IeCKBll 
\ ' . 

Hbl~ MO»<:HO nbiT8TbC!I peWHTb 

· pll!l no_ CTeneHaM g : C .apyrol! CTOp~- _· : • 

ypanaeaae (2) npii k 2 = 0 MeTo.aoM ~obl<iaol!' Teopall noa

Mywei!IIil_ no xoacTaaTe CBII3H g • ·nna· aToro ~aMeiiiiM ypanaeim~· (2) axnaaanenTHbiM 

eMy _IIHTerpanbHbiM ypanaeaaeM 
I ~ . \ 

··"-

. ifr (r) A+% 
r ' 

. g 'r A+% , ->.~'% -A+% 
-- r r r --r 
2A' 

0 

A+% lnr', 
, ) --·· r , 2 

r-
ifr (r') dr' 

11 6y.ae~ ac.KaTb -pew.eaiie a ~11.ae pa.aa no · g 

. ,· 
Tor .a a 

'"1/J· (r} 
1 ' 

'1 

2A 

i/J(f)' =· r A+% __ 

-I 

+ g ifr' (r) + 
1 

g 2 .p (r) 
2 

+.,;I 

A+% r . , · -A+Y, r· 2A-·1 
r"· r .!.!!.:.!_ dr' + ._}_ r fr' 'lnr'<ir'·· 

0 
r' 2A o ·. . 

.(5) 

(6) 

(7) 

,f_Iepnbi!I IIHTer-pari B. ¢opMyne ( 7) ·pacxo.anTca ua HII»<:HeM npe.aene. _ PerynapiiayeM er-o, 

aaMe',J!ISI HII»<:HIIII npe.aen ~HTer-p11pOB8HIIa, ua ManyiO nenii'IIIHy a nn11 ifr (rJ , .P IT J, 
1 2 ' 

. nonyqaeM cne.ayrowae Bbipameaag 
' I ; 

A+% . 
-cr . .,_;,· ifr (r) = _1_,._ (ln 2 a 

' 1 4 A 
Iti 2 ;. +._In r . 1. 

-~A--~!· - '(8)_ 

-~: (r) 
. ,2'. 

'A+%. 4 
_1_. r. (!iln a.+ .Y.Jn•r 
(4A}' . 

• In 2 a • 'Jn 2 r · + _2_ In 3 a 
3A 

2 i .. · 3 1 2 ' l :J } . - ~ In a + _3_ In r - . In r + _ In a • n r. + ---:-r • , 
,A

3 
A

3 
• 7 . . A' 2A . 

" 

4 

_!._In 3 r 
' .'JA .(9) 

., 

... 

HeTpy.aao :nponepHTb, 'ITO co.aep)Kawae a.- . qneHbl q)aKTOpHayiOTCa 
.. ~ . I . 

1, 

'.P(r1 '='~A+'>\-( 1 + ·L·tn 2 a 
,.4A l;, 

··:;: 
2· 

+ _L-tn 4·a + 
•• 2(~}',. 

g' 

24A3 

3 
In a 

g' 
- ln·2a 32A 4_ + •• •<'-J .x (tO) 

• . •" ,; 1 ,-,,.',' 2• 

x ( 1 - ~ ln 2 r + _g_ln r - _!__ :+ · - g In 
4 

r· 
. .4A .· 4A' . 8A3 . . 32>., 

sg' 1 3g' .2 •· j• · .. 3 l··• 
--rln r +.---r In r--~nr+--.+ •• J 
48A 16A l6A ,32.\ 

' .. · 

II,. TaKHM : oopaaOM;· ycTpaaeaae paCXO!lHMOCTell CBO!lHTCa K nepeaopMBpOBKe no}uioaofi 

<fJyHKUHH. B x'a)K!lQM- n~pa~Ke no g B ''paanomeaai;···( 10) eCTb 'rnanHbie' norapa<fJMa-
~' .•. :, ·, -t • .•.• ··.·2··· n·. ~--•-,_· " ~ .; . .--·1~.·-· ; ._ ' -· • ~ . ' .. 

qecKIIe qneHbi BJI!la (gIn r) a 'Mna.awue• nor-apii<fJMII'!ecxae •qneHbi, KOTOpbie'co.aep-' . . ' . 
»caT ~~ ~ a· MeHbWIIX 'c~e~eH!IX.:•1Jer~o'·'npocyM.MIIpOBaTb 'rnanHbie nor-apiicPMhi.;. ,'no-.' ·•' 

. cionbKY oHII noaHliKBIOT aa ne!Jnor-o liHTer-pana In <fJopMyne ( 5), .aa.aaqa aaxom.aeHiill 

1/J(r) B npliOnii>KeHBB 'p/laBHbiX' ·,CBO!lBTCa K peWellRIO DII<fJ<fJepeHUHa/lbliOrO ypanneHIIa 

''ITO .aaeT 

_._·, 

·-.,? ~--.- ¢1'· = 
A .t'y .. ··. ifr g 

2A 

A+'>! g 2 2 . 
.,P(r)"' r expl_._(ln a -In r}l 

4.\ 

In r 1/J· ,. 

. . /5/ 
Paano)KBM TO'IHOe peweaiie (3) n ¢opManbHbil! .p11.a no g 

-- 2 
2yg A 

'~7(-;: 
..;-r 

ifr(r) = C----, - In r )
312 I A ( g r) exp 

(l- LlnrJ 
3 " • 'A' .• 

. 2A 
' : - "'3"T \ ' ' ' . ! ·I' .c. . ' g' 2 

Ce r +w (i- ~lnr} expl---ln r 
. . . - A 3 - .4A 

,i(' ,lh:lr' 

\ ~-
r-.ae. 

A ( g, r) 1~ :£ [.4yg (A2 ~ lnr(t' r(k +s/6}·= 

2 
g 3 

._In 
24.\3 

1 -. sg 
~ 

48A 

''f 

( 11 ). ' 

( 12) 

+..,.:IA(g,r}, 

~ .lnr'~ '·"(13) 
32.\ -k=1 3 g - k! rcs/6-k) · 

1· ~ ~ 1- ' i· ~~;~ ~ ···"'''n'.'··.'.j:; · _. .L-· •f,f, ~·· .:n,;:.~ ~ 

ec:;h,,':~aMnTOTB'IecKait p_a.a no g • Koa¢¢auHeHTbi npa oopaTHb!X CTeneaax· apryMeHTa 

.a· pane (13) ·aaaxonepeMeHHbi a aoapacTaioT·npa k ~oo xaxk1 
' -1 

WeHHe _ne.aeT ceca cne.ay10WHM oopa30M 

.,P( r} vr .exp 
"' --'" •. ' 

llnrl . 

I 4fg . ;;, 
.-·--llnrl -1 3 • 

npa r..O TO'IHOe pe-.. 

(14) 

_Kait BII!lHO aa <P.opi..tynhi ( 11), yqeT· nawb •rnanHbJX norap1I¢Mon•. •pg.aa' Teopaa noaMyme-

HHII .aaeT c~~·~p~e~~~ -~~Y~Y~> ~c~,M·nro~~;Y npH,-Ma~~~~ r • C .apy~oli. ~TO'poHbi, cpa~ a~-' 
cnaa' ¢opMy~bi ( 10) II ( 12 J, iteTpy.aao noK~3aTb, 'ITO -ne'peaopMHpOBSIUibll! pa.a ieopiiii ~oa:

MyWeHal! conna.aaeT c ~caMnToTa'lecimM paanomeaiieM no g TO'IHor-o ·peweaaa nocne 
,,· - ' ' g . 

YMhO»ceHHa Ha· nOCTO!IHHbii! MHO)KHTenh {3 = 1 ,+ ·--,-+••• Y'leT niiWb 'pnaBHbiX ;ior-a-
48A -

5 
:'- --, 

. ,"Z-

,c 
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pHcpMoB' .llSeT CXO.IlSILUHiiCB pS!.Il, B TO Bp9M51 KSK,,T0'IH09, peW9HHe .. HI-!99T nHWb, .SCHMnTo

TH'l9CK09 · paano>KeHH~. npH'lHHa np~c~a: · KoacpcpHtiHeH~bj npH" 'I'naBHbi~ n~;apHcp~ax• -.ll~
cTaTo'lHO 6biCTpO y6biB,SIOT C .ysenH'l9HH9M nopSIJ:\KB,<B TO BpeMSI KSK K09cpcpHUH9HTbl ,npH 

'Mn~JlWHX noi'apHcpMax• cp~KTOpHanbHO BOa paCT~;£;~,, TaK~M o6p~~OM 1 Ha STOM ,npHMepe 

'·.lleMoHcTpHpyeTCSI HenpHMeHHMOCTb npH6nH>KeHH!I 'I'.nSBHbiX noi'ap~cpMos•. KpoMe TOI'O, 
I .• : \ 

, scne . .llCTBHe acHMUTOTH'leCKOI'O xap~KTepa pS!.Ila TeopHH B03MyweHHll, · HesosMO>KHO O.llH03HS'l-

HbiM o6pS30M BOCCTSHOBHTb no pg.ity cpyHKUHI0 1 pa3n0}!{9HH9M KOTOpOJI OH !IBn!leTC!I, 3TO 

o6cTo51TenbCTBO scei'.IlS HY>KHO Y'lHTbiBSTb npH cyMMHpOBSHHH. p!!JlS TeopHH soaMyiUeHHll, 
> ' ' IT::( '" ' • ; \ ~ 

3aM9THM, 'iTO ,B03HHKHOB9HHe paCXO.IlHMOCTeil B HHT9I'panax T90pHH B03MyiU9HHii,He HM99T 
I " . ·. , , ~ .• n<~ .~ •' • , '· I . "· •, . . , " 

OTHOW9HH!I K. CyiUeCTBY 'o6cy>K.Il89MblX 3.1l9Cb Tpy JlHOCTell (CB5138HHblX C H9SHSnHTH'lHOCTbiO 
' . . . . 'dtl .!~. ~. ··.• .· . ( ' . 

no KOHCTSHTe CB513H),. XOT!I .6bl UOTOMy, 'iTO TO'lHOe peweHHe H,e CO.Il9p>KHT TSKHX pacxo-
• ' \ -~ . 1 • • •. , •• , • • 
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