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KeaaanaaeAaaa Teopaa paanaqHbiX no ~aaaqecxoA npapo~e anepao~aqecxax aeycTollqu­
/1-3/ 

BOCTel! B aeKOTOphlX cnyqaHX U03BOIIH8T npocne~HTh pa3BHTHe aeycTollqHBOCTH BO ape-

M8HH BUIIOTh ~0 yCTOHOBil8HHH KOaeqaoro CTOHHOHOpHoro COCTOHHHH, 

06111HM ~IIH YX838HHblX Bbllll8 pa60T 11Bilii8TCII OCHMUTOTHqecKoe ypaBHeHHe ~1111 ~ORO-

sol! ~yaxnaa pacnpe~eneaa11 , KOTOpoe onucwsaeT nponecc ~u~yaau s npocTpaacTBe 

CICOpOCT9A x , 

r~e 

.Aa <' ~> a.- --;v- ax 

W -aaeprHH aneKTpoMaraHTHoro nona, soaaaxa~111ero npa aeycTollqasocTH, 

(1) 

A 

qacneaROII noCTOH HROH, 3TO ypaBHeaae p81II08TCII npa Bbi6paHROM aaqanhHOM ycnOBHH 

f1 ,.._, • 1o 

Heo6xo~HMOe ycnOBH8 CYII18CTBOB8HHH Koaeqaoro CTHHHOHOpaoro COCTOHHHH, cneuy~111ee 

H3 ~HcnepCHOHHOro ypaBH8HHII KB83HilHHellaoA TeOpHH/
1
-3/' 30nHCwBaeTCII B BHUe 

anech 
+oo a 

I(W) • f ~-~- dx 
-oo X a X 

~I .. > o aw w~w 
(2) 

W .. -aaeprHH a neKTpoMarHHTHoro non11 B npe~enhHOM eTa-

llBOII8pHOM COCTOHHHB. 

Ypasaeuaa ( 2) non>KHO BbmonHIIThCII BMecTe c orpaauqeHHIIMH KBaaanaaellaoll Teopaa. 

B nepeqacneaawx pa6oTax, r~e B KaqecTBe aaqanhHOA ~YHKUHH pacnpeneneHHH sw6H­

panocb MaKCBennoscKoe pacnpeneneaae, ycnosae (2) BhinonHHnocb. O~aaKo B cnyqae npoa~­

BOnbHoro aaqanbaoro pacnpe~eneaaa Bbinonaeaae aepaBeHCTBa (2) aapaaee ae oqesa~ao. 

Eonee Taro, KaK 6y.oeT BHAHO ua nocneny10mero uano:>KeHHH, OK83btBaeTCH, 'ITO na >Ke KaqecT-

seHHbie peaynbTBTbi KBaaanaaeAaoll TeopHH anepao~aqecxax aeycTollqnsocTeA aaBHCIIT OT 

BHUH HaqanbROA ~yHKHHH pacnpe~eneHHH, 

1, npa H8XO JKileHHH pemeHHH yp8BH8HHII ( 1) BOCnOilb3yeMCII OUHHM 06IIIHM BbiBOUOM 
/1-3/ 

pa60T 1 rue UOK838HO, . qTO npH pa3BHTHH HeyCTOI!qHBOCTH qeTHOCTb ~YHKHHH pacnpene-

neau11 no coxpaHHeTca. KpoMe Toro, aaqanbHOe pacnpeueneaae Bbi6HpaeTcH qeTHWM, 

Bnaro:uapa aToMy, qeTaoe pellleaae ypasaeuaa ( 1) MOlKHO rrpeucTaBHTb, a c nonb3yH npeo6pa­
/4/ 

aosauue ~ypbe-Beccena B BHil8! 
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a/2 00 2 -Wa t 
I • x f I / (_x __ o)cp(o)o odo 

o -a 4 2 y A 
(3) 

Hcnonb3y R H8'18nb&Oe ycnosae, c I!OMO!Ub~ oopaTaoro npeo6pa30S4HHR ~ypbe-5eccenu nony-

'IBM 

, .. f a/ 2 x 
cp(u) • __ x J / <- u)l0 (x)dx 

2 A o -a 4 2 yA 
(4) 

CnenyeT OTMeTI!Tb, 'ITO npaMeaeaae npeo6pa3oBaHHII ~ypbe-Beccenll aaxnanblsaeT onpenenea­
/4/ 

Hbl8 orpaHR'IeHHII H8 Bb!OOp H8 '181!bHOll <jJyHIIlHH pacnpenen&HHII 

OxoH'IaTenbao <jlya][DH~ pacnpeneneaa11 MO~O 381!HC4Tb S sane 

1/ 2 00 oo a/ 2 2 , 2 - Wu 
2 

I a _ x __ Judo Jx ' J / ( _ x_ u)J / ( _ x __ u) o I 0 (x')dx ' , 
2A o o -a 4 2yA -a • 2,[A 

(6) 

HI!H nocne aaTerpaposaHHII no u 

a/ 2 
• 

•• 
1l'1i'A X , .f 2 , 2 

.. , a/ 2 -li"iiA 1 ( _ •_•_ )! 
0

( x ' )dx ' 
f• 0 -a/ < SAW 0 

I • 
4 A W 

(6) 

2. B btiiCHHTb 3a sac aMOCTb sblnonaeaall aepaseacTsa (2) OT aa'lanbao~ <jlyaKnHH pacnpe­

nen eaau s oomeM sane npenc TasnueTcu 38TpynaaTenhH&IM. noaTOMY orpaHH'IHMCR unn~cTpa-

TI! SHb!MH npHMep8Mil 0 OTp8lK8~1UHMH CyTb sonpoca. 

nonCT8SI!KR S <jlopMyny (6) H8'14nbHOe pacnpeneneaae S sane MaJtCSennoscxoro 
2 

1
0 

= Re -~ ner ][O nony'IHTb 

H RHTer pan 

rne 'I' ( ~ , ~ , • ) 

•/2 .. 
Br<3/ 2>x f.~ 

2 a/ 2 A a/ a • ~ r(S/ 4 ) o 

I(W) • -
B I'(3/ 2ln3/ 4) 

x 0 r(S/ 4) 

2 
2 e - W• du 

x u ) 2 )a/ • J (- 1 +...!.... -a/ • 2yA <-r 4A 
•o 

'I' OL ~, 4WA l 
• • 0 

-Sb!pOJKn eHH8R rnnepreoMeTpH'IeCX8R <jJyH][fiHR/S/• 

(7) 

(8) 

J.1 c nonb3yll M81lbl ll napaMeTp (~) << 1 , aeooxonBMb!l! nnll llOCTpoeHHII XS83H-
•o 

naue llao~ TeopHH, n pHseneM ne pBbte nsa qneaa pa3noJKeHHR I(W) s pun 
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I 
I 

~+ as[mol 
xo roo xo 

2 
( 411A ) II -.-Xo 

3TOT peaynbTaT eosnaAaeT e nonyqeaablM pa11ee B pa6oTe
1 11

• 

(9) 

Jlanee, noe][OnbKy AOBOnbHO npoeTblM JlaqanbHbiM paenpeneneHReM B BRAe •eTyneHbKR• 

na (X 
1 

+ X ) a (X 
1 

- X ) (10) 

{ 0

1 x>O 
(rAe a( X) • X < O n - HOpMRpoBO'IHSH noeTOHHJISH) BOenOnb30B8TbeH H9nb3H R3-

38 HapyWeHRH yenOBRH 81lH868TR'IHOeTH KB83HnHHeliHOrO M9TOIIH, Bbt6epeM B X8'19eTB9 Ha­

qanbHOR ~YHXIIHR paenpeAeneaHH ~ysxna~, B xoTopy~ nepexonHT •eTyneH'IaTaH• B nponeeee 

AR<I>¢y3RR B MOM9HT Bp9M9HR I ( W O ) 

a/ 2 II - 2 x2 -Wou2 
_n_•_~x;-,;1:;__ J J ( _x_ u ) J ( ---=-1:- u) e du 

2A 11 0 .a/• 2yA II 2yA 
(1 I) 

Torna peweuae ypasueHRH (I) e uaqanbHbiM yenosReM (II) MO>KHO aanReaTb B BRAe 

I • 
a/2 11 

nx x 1 ( I2) 
2 -(w0 + W)u

2 

(_x_1_u)e du 

2y"A 

2 
J 1 (_•_ u)JII 
o ·W 2..(7\ 

npn llOeTSTO'IHO 6onbWHit 1\'0 (eM. npRno>KeaRe) yenosRe anaa6aTH'IHOeTR BblnonsHeTeH s 

o6naeTR X ~ X 1 , KOTOpaH naeT OeHOBHOll BXnaA B RHTerpan I ( W ) • 

Bbt'IHeneuRe I(W) npR noneTaHOBK9 B Hero ~YHXIIRR paenpeneneHHH H3 ~pMynbl 

( I2) naeT 

• 
I - -2n [</> ( x1 ) +1], ( I3) 

X 1 16A(W 0 + W) 

rna ~ roo -z 
</> (x) • • <11(~,5/4,x)-l 

r<s/4l 

/5/ 
<II ( ~ , 5/ 4, z ) -BblpO>KA9HH8H ranepreOM9TpR'IeeX8H ~yHKIIBH , rpa~HK ~YHXIIBB </> ( z) npen-

eTaBneH Ha pae, I. Ha Hero HenoepeneTB9HHO sanuo, 'ITO yenosae (2) BblnonaHeTeH nHWb 

x• 
npn anaqeHHHX napaMeTpa z 0 - ~, ne>Kamax enesa oT TO'IKR MaKeRMyMa </> (z) • 

Yenosae anaa6aTR'IHOeTK orpaHH'IHBaeT nonyeTKMbte aHa'leHHH •- ~ •o (eM. npano>Keaae). 

npa BbtnOnHeHHH 3TiiX yenOBHR aeyeTOil'IHBOeTb 3aKpbiB89TeH. TaKHM o6paaoM, Bbt6op H8-

qanbHOll ~yHXIIRH paenpeneneHRH OK83biB89TeH eymeeTB9HHbiM 118>1<9 llnH K8'19eTB9HHbiX BbiBO­

IlOil KB83HnHH9iiHOil T90pHH anepHOIIH'I9eKRX ne yeTOii'IHBOeTell, 

AsTop 6naroAapen .fl.6.4>aRH6epry, B.Jl. lllanapo, M.n. HoBHOBH'IY H B.r. MaxaHbKOBy 

a a HHTepee K pa6oTe H neHHbie o6ey>KAeHHH, 
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nPJ.fnO)f(EHHE 

Auaa6aTs~aocTb aaMeaeaBH ¢oaosoA ~yaxuss pacnpeuenesxs a xsaaanRaeAaoA TeopHH 

OUpeuenH&TCH, BO-n&pBbiX, M8.UOCTb~ aaqaabBOro BBip9M9BT8. ReycToAqBBOCTH Yo B UOCTa­

TOqao 60Ubllll!M cpeUH91<B8UP8.TRqHb!M paa6pOCOM CI<OpOCTeA qacTRU H
0
BO-BTOpb!X,BbiUOUH9Hli9M 

R9p8.B9HCTB8. 

11 li__ I ~ Yo Tat (n.l) 

YqRTbiB8R uanee, qTQ HBH8.R 38.BHCHMOCTb I OT Bp9M9llll 38.1<UJOqaeTCR UHlllb B H3M9H9SBB 

Sil9XTpOMarHBTBOA aaeprKR, H, l<poMe Toro, ~ •2yW , BM&CTO (n.l) nonyqBM 
dt 

I 2yW ar I ~ yo --, ... Tv! 

YcanHM aTo aepaseucTBo, Tpe6y11 

I w i!_ I ~ aw 

<n.2) 

<n.s) 

nepeAueM Tenepb K HCCU9UOB8.BH~ STOro aepaBeRCTBa B 38.BIICHM OCTH OT B9UHqHHbl W 0 B 

$QpMyne ( 12) ( W0 • Q B STOA ¢QpMyne COOTB9TCTByeT Bht6opy H8.q8.llbHOro pacnpeueneHHH 

B BHU9 'cTyR9Hbi<H•). npeUCT8.BHM 8.CBMUTOTBqecxoe Bb!p8.li<9BH9 ~ BHtl9 {6) 

.• 
' " 2 , 2 , . • X X X ) dx ah IB(W+Wo) A 1•r , a/o - I8(W + Wo)A I 

1 

( W ) 
nx e x e ·Bt6 8 A ( W + o I ~ o 

(n.4) 

4A(W+W 0 ) 

3aM9HHB SI<CROH9HTy B ROUbiHTerpaubHOil ~YHKUHH ee MIIHHM8.UbHb!M 3UaqeHII9M
0 

BBeneM 

BCROMOraTeilbHY~ ~YHKUH~ 

<P -
ne 

• • x -x 1 
ncw+w0JA ~ 

•r 

.~ 

~ ~ 

'"' 
X X 1 ) • <n.s) 

8A(W 0 +W) 

Oqesauao, <P ~ H H9p8.B9HCTBO ( n,3) MOJKHO y CHUHTb Cil9UY~lllHM o 6 p 8. 30M : 

IW~I ~ ¢. aw 

B>rpaJKeaue nnR ~ , ae couep>Kamee x BB.upaTyp, MO>KHo nonyqHTb, Haxorur 

( 15) H ucnonb3yH aaTeM ypasaeaae (I). 

6 
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OkoaqaT&nbao suacTO (n.B) nonyqaeu cnenyDmee Tpe6osaaxe: 

__ w_._• _ _____ <I -
16A (lf0 + w >2 

~I 

• I ( • 'I 
W 8A(lf0 + 1f) 

cn.7) 

npo8H8liB3KpyeM Bb!DOIDI&HH& 3TOrO B&p8B8HCTB8 0 np6ADOD8r8H BblDOIIH&HH& aepa seHCTBa 

• __ •_1__ « I 0 

I61V 0 A 
HeTpynao DOkaaaTb, qro npx aTOM s o6nacTII • ~ • 1 ycnosae ( n. 7) Bb!DOIIHR8TCH, ec-

na aaeprKH sneKTpoMarHHTnoro rron11 W He B03p8CT89T 3H8'1RT91IbHO, 8 HM9HHO: 

< 
16A W0 
-r­

• I 
<n.s) 

T !!KHM o 6 paaoM, xa rrp&!l hiAYmero paccMoTpeaaR ac KmoqaeTcH aaqanhaoe pacrrpen ene-

Bile nanee , ecna napa MeTpbl • I H Bb16paHbl Ta KHM o 6 pa30M 0 

~ I , TO B o6nacTH H&p8BeHCTBO ( n. 7) Bb!IIOIIH!I&TC!I llpH yc no-
16 W0 A 

!IHH 

< 
( n.9) 

Ha aepaBeacTBa ( n.7) Tak~e c n enyeT, qTo npa Bb16ope aaqa nbao tl ¢ yaKnHH pacrrpene­

rreHH!I B sane ( 12 ) ycnosae anaa6aTaqaocTH aap;rwaeTcSI .unR • » • 1 o O n a a1<o 9TO aapy we­

aae K&Cylll&CTB8HHO, TaK Kak <jlyHKUH!I pacrrpe!I8 118 HH!I B 9TO tl oiSrra CTH 9KCIIOH8HUHallbHO y6bl­

sae11' , o 6n acT& • » • 1 s aocH T npe ae6pe >KHMO Man hi A Bkna.u s n acne pcuoaabl tl auTerpan 
I ( W) o 

3 8M8 TIIM, KpOM8 TOro, qTo aaq anbHbltl HHKpeM&HT Ollp8,U811!18TC!I H83aBHCHMbiMH na p aM&T-

paMH X I , W O , n H MallOCTb e r o M0~8T 6b1Tb .UOCTHrHy Ta .Uil!l Ollp8 .U8118 HHbiX 'I H W O 

COOTB8TCTBYIOUlHM BbliSOpOM n o 

TaKHM o6paao M 1onpa B.Ub1Ba&TC!I Bbl6op n .~paMeTpa 

o6nacTHx. 

• XI 

16 W0 A 

fl U T e p a T y p a 
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