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pe'leHHe KBa3Hynpyroro smpo-smepHoro paccesrHHR 
OflTH'IeCKOM npH5nH~eHHH 

MK8X OfiTH'18CKOI'O npH5nH~eHHSl B npeHe5pe~eHHH Be-
ll 'laCTbJO aMnnHry.abi ynpyroro NN-paccesrHHsr nonyqe
Toe Bb!pa~eHHe .ansr .aH4*epeHUH8nbHOI'O Ce'leHHSl KB83H
sr.apo-sutepHOI'O paccesrHHsr. 

Ta BbmonHeHa B na5opaTOPHH sr.aepHbiX npo5neM OHHH. 

j._ . ' .. ' - ' ' .,- _·_ ; ' . . --

'X.~ 9 3 6 ~~472/2-ao np. 
. .XPMCTOBa. u y ·. 
· . · u . rrp .1 ' .Vl.. • _ · Ce , .YJ ""' · . • ~· \ ~eHue KBasu ._ - . 

f -:~!:_8fJ-54. ynpyroro . , __ ·;.·.. :::-~---r~un. -_ .. 
j_.·,_/ • .. ·,··.'·- .. -~ 

__. 

~T 061oeAMHI ., .. ..._ 
.~-._. 0 

~ ' . ' ' 
! -

;tova r.: 
j 

:ross se 
;catted 

'\'• ,:r~- f 

.\_. (' 

1 
'::I 1 ;, 

• 
' 

l 1! 

l 
' ' 
j 

' ·~ 

I 

;; 
",( 

I 

I 
,I 

,j 
I ., 

: ~ l 

Hi 
ill 

i 
l 
i 

B pa6oTe It! nonyqeao Bhrpa)l{eHne Jlmi llHcP¢epeaunanh

Horo ceqeann KBa3nynpyroro paccenann .SI/lpa At .SI/lpoM A2 
(At OCTaeTC.SI B OCHOBHOM COCTO.SIHHH, A2 HCnhiThiBaeT BCe

B03MO)I{Hhie B036ym/l9HH.SI, BKniO'IaSI pa3Ban) B BH/le pSIJl8 

no CTeneHSIM KpaTHOCTU HeKOrepeHTHbiX CTOnKHOB9HHll 

(~ {q)) q.ef'. =I (~(q)) (n) 
dfl n dfl ' 

(1) 

du (n) 1 n ... (n) 2 
(-(q)) =- f n T2(s )ds i IFq e£ (q, s t•oo Sn) I 
dfl n! i=l i · • 

(2) 

(n) 
(n) o · ef. I ( J F (q,sl' .. sn) F~A2 T 1 s) ,T2(s) , 

OT2 (s 1) ••• oT2{sn) 
(3) 

rJle T (s) =Afp(r) dz- cPYHKUHif TomunHhi cTanKHBaiDrunxcn 

.SIJl:f,J~2)_ KOMnOH9HTbi pa/lnyc-BeKTOpOB HyKnOHOB B .SI/lpax, 

FAt A.J T 1 (s) , T 2 (s)J- aMnnuryJla ynpyroro A1 A2 - paccen-

HIISI, .SIBHhiH 'cf>yHKUHOHanhHhiH BUll KOTOpoli npuBeJleU B /1,2/, 

npoBeJleHIIe KOHKpeTHhiX paC'IeTOB no CXeMe (1)-(3) KpaliHe 

3aTpyllHHTenhHO B Tex cnyqagx, KOr/la B cyMMe ( 1) cyruecT

BeHHYlO· pOnh urpaeT 6onhliiOe 'IHCno 'cnaraeMbiXo noaTOMy 

npe/lCTaBnSieT RHTepec nonyqeaue xoTn 6br npn6nu)l{eHHO 

3aMKHyToro Bbipa)l{eHUSI Jln.SI Bce'li CYMMhi. 3TO OKa3biBaeTC.SI 

B03MO)I{llbiM CJlenaTh B OnTH'I9CKOM npeJlene no aTOMHbiM 

HOMepaM CTanKHBalOIUHXCSI SI/lep li B npeHe6pe)l{eHRH BeiUeCT

BeHHOH 'IaCThlO aMnnuTy/lbi NN- pacceSIHJISI. nocKonhKY 

npll SHeprHSIX B H9CKOnhKO faB/HyKnOH BeiUeCTBeHHaSI 'IaCTh 

aMnnuTyllhi NN-pacceSIHliSI qucneaao Mana (a=Ret'(O) /lmf(O)::: 
= 0,2 + 0,3) U ee Bni!SIHHe Ha xapaKTepliCTIIKll 8/lpOH-SI/lep

HOro pacceSIHHSI npaKTII'I9CKH HeCyiUeCTB9HHO, MOmHO Ua

Jl9HThCH, 'ITO B 38/la'Iax SI/lepuo-nJlepuoro pacceSIHHn ncnonh-

3oaanHe npu6nu)l{eUJIH a=O HBnHeTC.SI /lOCTBTO'IHO onpaBJlBH
HhiMo 

----~-

G61teE!:r.i<;~:;·i~'lL!"} ;mcrrrryr 
m!EjTITU! tirr-.~i!AOr;amm 

6~l5JivJCTEKA 

1 



3ann:cbmaSI aMnnn:TyAy npouecca 

At +A2(i) -.At +A2(f) (4) 

B BIIA8 

........ A2 -
i -+ iqb - - - - :.0 

Fif(q)=-fdbe .P:~ (r
1 

... rA )1/JA~(·)(rt ...• rA ).TI dr 1* 
2rr ·-~(f) 2 ·-~ I 2 I= t (B) 

At At A2 
* n pt(rk)d;k[1- n .n (1-y(b-s-i-sk))J, 

k=t k=t I=t 

I'Ae 1/J A
2

(i) (f)·- BOilHOBb!e tPYHKUllli HaqanhHOI'O (KOHeqHoro) 

COCTOSIHliSI SIApa ~, Pt (r) - OAHoqaCTIIqHaSI nnOTHOCTh pac
npeAeneHIISI HyKnOHOB B SlApe At , y(b) - tPYHKUf!SI npo¢rrnSI 
aMnnn:TyAbi NN- pacceSIHIISI ( qrrcro BemecTBeHHaSI B npn:-
6nu)KeHn:n: a = Q), Mbl MO)KeM SIBHO BblllOilHf!Th ycpeAHeHn:e 
no pacnpeAeneHIIIO HyKnoHOB B coxpaHSIIOIIIeMCSI SlApe At , 
n: B nonyqeHHOM pesynhrare nepeilrn: ·K onrn:qecKoMy npeAe
ny no era aroMHOMy HoMepy. B pesynhrare nonyqrrM 

....... A2 
( if ... iqb - - - - .... 

F.f q)=- dbe .pA-(f)(rt···rA )1/JA (.)(rt···rA ).TI dr 1 * 
I 2rr -~ 2 2 I 2 I =t 

* (1 - exp [ -r ~ N (s, lsi) T t (b-s) dS'J) , 
(6) 

rAe A2 
rA_N(s,lsD=1-.n (1-y(s-81 )) 
-~ I= t 

I1 CnOilh3YSI npn: Bbi'·IIICil8Hllfl CyMMbl ceqeHn:il BC8B03MO)K
Hb!X Bos6y)KAeHn:il Sinpa A2 SIAPOM At ycnoBrrSI nonHOTbi 

A2· - ~ 

I .P* (rt ... rA~) .p (rt' ... rA' ) = n ocr..;.;.') . (7) 
r r -~:: r 2 i =t I I 

H n:cnOilh3YSI npn:6nn:)KeHn:e tP8KTOpll38Ullll AilS! nnOTHOCTll 
pacnpeAeneHn:SI HyKnoHoB B SIApe A2 

. - 2 ~ -
I.PA crt····rA )I= n P2(ri), (8) 

2 2 i= t 
nonyqiiM AilS! CyMMapHOI'O ceqeHIISI 

2 

2 
da = 17 I IF if I 
dt f 

(9) 

r r 
''i I' I. 

·~ 

:i. 

Bbipa)KeHn:e BHAa 

• A2 (- -+ 
da 1 .... .... T2 8i)dsi .... .... .... 
- = --f d b t d b 2 n ( ) exp iq (b t- b :2) x 
dt 4rr i=t A2 

- ... - -+ 
x[1-exp (-fr~N(s,lsl)~ (b-s) ds) -exp(-frA~N(s,lsl)T1(b2-s) ds) + 

+ exp(-frA N (s,lsi)[T1 (bt-s ) +Tt(b2-s))d;l. (10) 
2 

Bo3MO)KHOCTh Bb!HeCeHHSI o6mero MHO)KIITenSI rA2N (s, Is}) 

B apryMeHTe nocneAHeil 8KCnOH8HThl B KB8Ap8THhlX CK06K~X 
B ¢opMy ne ( 10) o6ecnequBaercSI npeAnono)KeHn:eM o Bemecr
BeHHocrrr tPYHKUHil npo¢unSI y(b) . TeM caMbiM saAaqa cBe
nach K BbJqrrcneHHIO OAHOTIInHb!X Bbipa)KeHHll BliA8 

A2 c- > .... T
2 

s
1 

ds
1 

_ .... 
¢(bt,b2) =f.ll ( A )exp(-JIA._N (s,{s}r(s,b1 ,b2)ds·). 

I=t 9 -~ 

(11) 

KaK noKa3aHo B pa6orax /l-SI , B onrrrqecKoM ·npeAene 
no napaMerpy A 2 II B npn:6nrr)KeHn:II HyneBoro paAnyca NN 
-B381IMOAeilCTBIISI norapntiJM Bbipa)KeHHSI (11) C TOqHOCThiO 
no ql!cneHHo HecymecrBeHHbiX cnaraeMbiX AaeTcSI n:Hrerpa
noM 

rAe 

2 -+ a a 
-ln¢(b1,b2 ) =<l>(b 1,b2 ) =-;;- fdsf(2 r(s, b 1, b

2
) •

2
T

2
(s)), (12) 

f(x,y) = z(expu -1) + u(expz -1)- uz, 

z = x exp(-u), u = y exp(-z). 

BbJqnraSI ns cyMMbi (10) ceqeHn:e npouecca ynpyroro 
At A 2 - pacceSIHIISI~ AilS]. ceqeHIISI KB831Iynpyroro pacceSIHIISI 
SIApa At SIApoM A2 nonyqiiM 

da q.ee. 1 ... ... .... ... ... 
(-) =- fdb 1db2 exp iq(b t- b;) x 
dt 4rr 
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xI exp-! Jdsf[ ; (T1 (hcs) + T 1 (h 2-s)); ; T2(s) 1-. 

2 .... o o o o ll - exp- ;;-Jds[ f(2 T1 (b1-s), 
2

T2(s)) +f(2 T1 (b2-s) '2T2(s)) , 

3aMeTHM, 'ITO C Bhl'lliCnHTenbHOii TO'lKll 3peHU5I 
Hlle (13) JJ.nH cyMMapaoro cetieHHH KBa3uynpyroro 

- pacceSIHIISI He cno:lKHee Bbipa:lKeHUSI JJ.nSI cetieHUSI 

(13) 
Bhipa:lKe

A1A2 

(~) (1) 

dO 

0/J.HOKpaTHOrO KB83Hynpyroro pacCe5IHll5I1 II cymeCTBeHHO 
· do (n) 

npome Bhipa:lKeHnii JJ.nH ceqeanii (-) npn n > 1 • 
dO 

ABTOphi 6naroJJ.apSIT JI.l1.nanHJJ.yca 3a none3Hhie o6cy:lK
JJ.eHHH. 
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