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8 DOCTBHOBKB 8KCn e p HMBHTB, CBH38 H HOr O C H3j4BHHBM CBOfi C TB 8/lBMBHTBpHWX 48CTH U , 

B 006Ule rOBOpH, MO)!{BT 6bJTb .UBB BCDBKTB . I ) V1 3 j48IO T CH , B H B K OT O pOM C M b lCllB , "qacT Hbi e" 

CBOHCTBB 48CTHUbl , T .e • .UHHBMHKB ee B38HMO.UBH CTBHH C npyrHMH 48CTHUBMH (ce 4 B IIHH , BBpOH T -

H OC TH n e p exo.aon 11 np.); 2 ) V13j48!0TC5! "06lll HB" CBOHCTBB , K OTOpb!MH 48C THUB o 6nanaeT 

BCe r.aa , HB38BHC HMO OT TOrO , C 4BM OH B B38HM One fi C TByeT, H8flpi1Me p , B OllH OBb! B CBOi!C T BB , 4BT-

IIOCTb, C DH H H .Up. C 8 TO H T04KH 3pBHHH B 03 M O)!{ !·I b l, 110 Kpai!H e i! M e p e , 2 DJT11 jBB ni14 B HHH scpcpe &

THBH OC TH p e rHCTpBUHH B3811MO.Uei!CT!3!1H HBH T p11110 C 13elJ.[BCTBOM . fl e pBbiH DjTb , npennO>KB HH b!H 

HGCKOllbKO n e T Haaan H OCjlllBCTBllH!OlllHHCH ce i!<IB C, COC T OI1T B 11 3j 4 e HHH Ce LJ e HHH cna6b!X npo

uecCOB B 68B HOH o 6naCTH 8 H e prHi! , TBK KBK COB peM eH I£851 T eO p11H cna6b!X B 3 8HM O.Ue H C T B Hfi .aaeT 

p OC T . 8TH X C e 4 e HHH C 8 H e p r 11 e i!. B T opoi! HjTb CB 5!38 H C "HCI!Ollb301.l8HHBM 130/lHOBb!X CBOHCTB Hei!-

Tp11H O , a HM B HHO - HBllB HHH DOllHOrO BHjTpe!IH e r o OTpa >Ke HI1H . J}eiic TBI1Tell bHO , fiJ'CTb HB rpBHR-

Uj 2 - x c p en na.aae T rlj40K MHrKHX H G i!TpHH O C 3 11 e pr11 e i1 k 
0 

• T o r .aa , ecnH cywec Tny e T 

( ev ) ( ev) B 3 BHMo.aei!cTBH e , Mbi 6y.aeM ua6mo.aa Tb npenoMne HH e H e i!Tp11HH O ro ny4Ka c K os cj:l -

11/ 
Cp!!UHeHTOM npeno':'l n e HHH n , pBBH b JM: 

n 1 + 2 rr !I Z 
~--- 1 + y' 

- nnOTH OC Tb sewecTsa, Z - a apH n >~ .a pa , 

J}nH O llTH4eCK11X HB HTpHHO E << v 
121 

me H 

( I ) 

ev - pacceHH 11 H . 

(2) 

m - Macca OOKOH 8llBKTpOH8 , - K OHCT81!T8 c na6 o r o B38HMO.UeHCTBI1H. 

nyCTb Hj40K HB i!Tp11HO na.a ae T 11 3 6onee rlilOTHOH cpenbi 118 rpaHHUy C M B Hee llllO TH Oi! cpe -

noli ; Tor .aa , Ha4HHBH c HeKo T oporo yrna 

HBi! TpHHH OrO llj4K B , npH4BM 

P HC . I. 

cos a = 1 
n 

--

a J 6yneT np OHCX OnH Tb D Oll!·I OB B HJTPB IIHBB 0 Tp8)K8 H HB 

a 
,

v 2 y 

oTKy na .an H a n o nyqae M 

(3) 

TaKI1M o6p830M, BCll H M bl B03bM "M 38MK HYTY IO ll OBe p X !LJC T b 6e3 H3ll0MOB . HBIIpH MCp , Cl~e py H I I H 

8/lllHHCOH.U, H3rO T OBlle HHjl0 H3 {3 - aK TH BllOrO BeLL(e CTBB, T O B C B He HTpH H O , HB.UB!O lUHe H8 I"IOBepx-

HOCTb n on y rn o M a HllH MBHbWe, 6y.Uy T H C ll b l T ioii38Tb f!OllHO e BH y TpB HHee OTpam BHH B H He B b l tl-

.UyT H 3 ccpepLI , T . e . MO)KeT npO HCXOn HTb HBK Ollil B I!H B HB iiTpllH O 13 T O HK OM HOB e pXH OC T HOM C llO B 
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nonOCTII. P8CCMOTpHM Tenepb MeX8HH3Mbl, 113-38 KOTOpb!X HeliTpiiHO 6y.aeT Bhi6biB8Tb 113 npo

Pile. 2. 

ueCC8 H8KonneHIISI, Bo-nepB biX, Hel!TpiiHO 6y.ayT Bhi6 biB8Tb "'3-

38 Ueii.Qe8nbHOCTII llOBepXHOCTH, T.e, 113-38 .011cpp8KUIIII Helhpii

HO H8 wepOXOB8TOCTSIX n o aepXHOCTII, 8 K8)f{.QOM OT.QenbHOM OT~ 

p8)f{eHIIII STOT ScpQ1eKT Hll'iTO)f{eH, O.QH8KO, 113- 3 8 M8nOCTII yr

n8 a 'iiiCno oTp8)!<eHIIll aen11Ko I .anSI ccpepbi ouo p8BHO JL I 
a 

II H8 Benll'iiiHe M8KCIIM8nbHOf'O ll 0 TOK8 STOT scpcpeKT MO)f{eT 

CK838TbCSI, P8CCM8Tpi! B8SI w e poxoB8TOCTII noaepxHOCTII a a11.ae 

ccpep .anSI IIHTeHCIIBH OCTH 1 

nony'iiiM: 

1 
1 

1 (I - n) 2( k 
0 0 

q4_B_ 
9 .. 

.OIIcpp8rllpOB8BWIIX Heii:Tpi!HO) 

<4) 

r.ae 1
0 

-HHTeHCIIBHOCTb ll8.Q810lllef'O llOTOK8 Heii:TpiiHO, n -n oK838Tenb npenoMneHHH, 

r -p8.011YC WepOXOB8TOCTII, 

Bo-sTOpbiX, .Q8)f{e np11 11.aeanbHOM H3f'OTOBneHIIH OTp8)!{8IOWell noaepxH OC TII, B bi6biB8HHe Heii

TpiiHO 6y.aeT npOIICXO.QUTb 113-38 OTKnOHeHIIil: OT ':'eOMe TpH'ieCKOH OllTI!KII, T,e, 113-38 .QF1cpp8KUIIII 

H8 6onbWOlt ccpepe. YIHTeHCIIBHOCTb 1 .OHcpp8f'lt pOB8BllliiX Hel!TpiiHO B STOM cnyqae (,anSI ccpe-
2 

pbi p8.0IIYC8 R p8BH8 

12 1
0 
CL=_ 1Jl~ 

k
0 

R 
(5) 

Y!, H8KOHeU, TpeTHH MeX8HH3M, npHB O.Q SI WHt\ K B bi6biB8HHIO HeliTpHHO 113 npOUeCC8 H8KOnneHIHI -

xl 
STO p8CCeHime B npoMe)f{yTK8X Me)f{.Qy OTp8>KeHHSIMH 

OueHHM pon~:> K8)f{.QOro 113 STIIX MexanH3MOB , 

llnHH8 CB060.QH0f'O npo6er8 HeATpiiHO 38 C'ieT p8CCeSIHIISI H8 sneKTpOH8X B npOMe)f{yTK8X 

Me)f{,ay 0Tp8)f{ eHI!SIMII p8BH8: 

HnH 

v
1 

-q11cno o6opoToB. 

I/ 
1 

2rrRv
1

, 

211 R 
I (6) 

NZa 2rrR 
el/ 

C .apyroA CTOpOHhl , 'iHCnO 060pOTOB '1/2 , He06XO.QI!MOe .QnSI llOniiOf'O Bbi6b!B8HIISI Hel!Tpi!HO 

, 113-38 .QIIcpp8KUIII! H8 WepOXOB8TOCTSIX n o aepXH OCTI! Onpe.aenSieTCSI 113 ycnOBIISI: 

8 4 2 
v • _ (k r)(I -n)!!...~I. 

2 9 o a 

(7) 

-7 
np11 COBpeMeHHOA TO'iHOCTII o6pa60TKH llOBepXHOCTeH ( T ~ IO C M ) .anSI E "' IO ev 

I/ 
113 (6) II 

( 7) nonyq8eM 

I// ~·} 

xl 
Boo6we roa o pSI, .01icpp8KUIISI 6y .aeT n poHcxo.au Tb T8K>Ke H8 cpniOKTyauHHx nnoTHOCTII, Bo3-

HIIK8IOWIIX B npoMe)f{yTK8X Me>~<.ay 0Tp8)f{ei!!IS1MI! H0UTp!!HO OT llOBepXHOCTII; O.QH8KO STOT S cjljJ eKT 

MBn 113-38 ManOCTII p83MepOB cpn iO KTY8UHH. 
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r-

I 

Lle 

eli-

1111 

pe-

l -

) 11 

TaKI1M o5pa30M, LlnSI onTI1'1eCK11X Hei!Tp11HO Bbi5biB8HI1e 113-3a Ll11cppaKU1111 Ha wepoxoeaTOCTSIX 

0/.lHOrO nOpS!LlK8 C Bbi5b!B8H11eM 113-38 pacceSIHI1SI H8 9neKTpOH8X B npOMe)l{yTK8X He)I{LlY OTpa

)l{eHI1SIMI1. Vf3 (5) B11LlHO, 'ITO Lll1cpp8KUI1SI H8 5onbWOH ccpepe MHOrO MeHbWe Ll11cpp8KUHII Ha we· 

pOXOB8TOCTSIX. 3TO 03H8488T, 'ITO BCe . HeliTp!!HO Ll8HHOli 9Hepr1111 5yLlyT p8CC811B8TbCSI H8 9neK

Tp0H8X II np11BOLlHTb K OTITH'I8CK11M nepeXOLl8M B 8TOM8X, 'ITO TI03BOn!IT 3aperHCTp11pOB8Tb 9cp

cp8KT . . DnH oue HKH KOnH'!eCTBa HaKOTIIIBWIIXCSI a nonoCTI1 HeliTp!!HO cocTaBHM ypaeHeHHe 5anaHca. 

nycTb N ( E t t)- 'IHCno HeliTpHHO c 9HeprHeli E , H8XOLl SIW11XCSI B nonOCTH B MOM8HT t' 

TOrLla HMeeM: 

a :'1 ( E, t 1 
at 

S ( E J t) - /1 (E) N ( E 1 t) + f X ( E 1 E 1
) ii ( E1

, t) d E1 
• (8) 

3Ll8Cb 5 -IIHTeHCIIBHOCTb IICTO'IHHK8 H8liTp11H0 1 -cyMM8 BepOHTHOCTeli B b i5 biB8H11f! 38 

C48T BC 8 X 3-x M8X8HH3MOB, yKa3 8HHb!X Bb!We . 

K ( E
1 

E 1 ) nponopuHoHanbHO ce'!eH1110 ev- pacceSIHI1SI. Y1MeSI B BHLlY B LXanbHeliweM '!11cneHHOe 

peweHH8 KI!HeTH'!eCKOrO yp8BH8HHSI ( 8) 1 Mbl Orp8HII'II1MCSI npH5nH)I{8HII8M 0 H805XOLliiMbiM LlnSI 

OU8HKH N(E,t) • np!15ni1)1{8HII8 COC TOHT B TOM, 'ITO OT5paCb!B8eTCSI HHTerpanbHbili '!neH, 3TO 

MO)I{HO CLlenaTb LlnSI nony'!eHIISI HH)I{Hei! rpaHI!U bi N ( E 
1 

t) • npH5nH)I{8HHOe ypaeHeHI1e n erKo 

pewae TCSI, a pe3ynbTaTe nony'!aeM 

N(E,t) 

nycTb IICTO'IHHKOM H8liTp11HO 5yLlyT 

S( t) 

N(t) 

t fl tl 
f e S ( t1

) dt 1 

0 

{3 -aKTHBH bi e S1Llp8 1 TOrLla 

AN e -A 1 

I 

Af' -At -/lt _ _ · 1_ [e -e ]. 
/1 -A 

(g) 

(tO) 

Danee 113 ycnOBIISI aN ~ 0 H8HLl8M Bp8MSI 

a t 
, 38 KOTOpo e KOHU8HTp8UHSI HeliTpHHO LlOC THr-

HeT M8KCIIMYM8. nony488M: 

a T8K)I{e N 
max 

N 
_ 1_ 
1-x 

t 1 Pn __!!_ 
0 

11 -A A 

1 rLXe 

Tenepb onpeLXenHM eenii'IIIHY N 
1 

• Y1Me eM: 

N ~ a r !'! 
1 4rr o 

X 

3Ll eC b r - o THOCI1T8nbH8SI WHpHH8 OTITI1 '18CKOli o5naCTH 1 

A 
/1 

N 
0 

-'IHCno 

EcnH W(p) -cneKTP 9neKTpOHOB, TO LlnSI r IIM88M 

5 

( II ) 

( 12) 

{3 -aKTHBHbiX SILlep. 



,....___ 

p 

r 
r IY(p) dp 

-'- --
p - BepXHRR rpaHHUa ~ -cneKTpa 

0 

" ' JOll'(p)dp 
0 (13) 

llns npocToTw oueHKH B03bMeM W(p) B BH.lle 06hi'IHOrO (j:>epMHeBCKOrO CTaTHCTH'!eCKOro MHO-

)i(f-!Tens; 

W(p) c cp 2
( E - E) 2 

' 
(14) 

Tor.aa .ans r nonyqaeM cne.ayJOume Bhrpa)l(eHHR 

r =30~ p >> m 
0 

Po 

r = Po - P1 p < em 
0 

Po 
( 15) 

r =.3,6 ~L p "' m. 
Po 0 

Bo scex 3-x cnyqasx s o6nacTH onTH'!eC-KHX aHeprHlt HeltTpHHO r 
- -4 -5 

10 - 10 . llanee o5hi'IHO peanH3yiOTCR cny'!aH, Kor.aa ,\ >> p., 

pacnono)l(eHo s HHTepsane 

x >> 1. B aToM cnyqae 
1 3 

CM ~ lC 1 -" ... 1 , H ecnH .anH oueHKH B3RTb -aKTHBHhlX s.aep .anR nnOTHOCTH 

TpHHO ( cnyqall c¢ephd, TO nonyqaeM; 

p a~ 
-417 /',. v 

' 1 s -3 10 1
• "' 10 CM 

p -Helt-

( 16) 

'ITO COOTBeTCTByeT n o TOKy 1024 - 1025 -2 -1 
CM CeK 5ICHO 1 'ITO npH 5onee TO'! HOM Bhi'IHCne-

HHH nnOTHOCTH, ee senH'IHH8 MO)I(eT OK838TbCR MeHblile npHBe.aeHHO!I, O.llli8KO, C8M npouecc Ha-

KOnneHHH 1 nO-BH.llHMOMy, BCer.aa HMeeT M eCTO. 

Cne.ayeT OTMeTHTb TaK)I(e, 'ITO .ans cywecTBOBBHHH npouecca HaKonneHHH HeliTpHHO, KpoMe 

He 05XO.llHMOCTH B3aHMO.lleltCTBHR) cne.ayeT npe.anonO)I(HTb, 'ITO OKpy)l(aJOwee npOCTpaHCTBO He 3a-
. /3/ 

nonHeHo Bhipo)K.lleHHhiM HeliTpHHHhiM ra3oM c nosepxHOCTbiO c:PepMH E > 10 as 
F 

B 38KniO'!eHHe asTop Bhipa)j(aeT 6naron apHOCTb P.A. Acanosy, s .llHCKyccHH c KOTOphiM so3-

HHKna T.eMa .aaHHOII pa50Thl, a TaK)I(e npo(j:>, 5l,A, CMOpOLlHHCKOMy 3a none3Hhle 38Me'!aHHH. 
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