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B·HaCTORlllee epeMR ace w11pe HaXOART np11MeHeH11e 
Hble MHOroypoBHeBble <!>OpMaJ1113Mbl pac4eT<l HeHTPOHHblX ceLteHl111 B peao

, HclHCHOH o6nacrn' ~Hepr1111 ~~11Tp0Hoe. 3TOBbl3RaHo ·cylllecTee1iHbiM11 ·· 
3Cl><l>eKTaMl1' Me>KpeaoHaHCHOH . i-tHTep<:>epeHL.11111;. 'Oco6eHHO. BeJ111Kl1 3TH ' 
3(j)(j)eKTbl AIIR• ,qenR~11XCR RAeP. ·, . ··_ • . ... , . , .•. . .· . . . • . 

' .. a: 06nacT11 'Hepaapel!JeHHblX peaoi-taHCOB B03HHl<alOT AOnOJ1H14TeJ1bHble 
'"TPYAHOCTl1·, CB~3aHHble C TeM, 4TO Heo6XOA11MO 3HaTb 3aKOHbi pacripe-: _· 

,qeneHl1R peaoHaHCHblX napaMeTpoe. Hanp11Mep ~ All.fl. i,apaMeTpoe S _: 
. MaTpH4Horo (j)OpMaJ1113Ma /AAnep-Ap,nep/ aaKbHbl CTclT11Crn4eCKOro pac

.. npeAeneH11R 'i-ie11:ieec:THbl; no3TOM.Y: 3TOT AOCTaTo~Ho cTpor1111 11 npoc-: 
.' TOH QOpMam13M_ TPYAHO 11CnO.rtb30BaTb fa11R pac4~Ta f peAH11X' Bem14HH. -.~ 

CT_Ol1LOTMeT11Th, 4TO KOi-Aa ipe4b 11,qeT o · pac4eTax cpeAHHX ce4eH11H, 
B KOTOpblX npom'meH11e MempeaoHaHCHOH HHTep¢epeH1.111i-1· cna6o H3;.3a . 
ycpe,qHeH11R 3HaKonepeMeHHblX 4J1eHOB, onHCblB_fl')lllHX: B,KJlaAbl s' pe-: · 
3YilbTHPYIOlllee· Ce4eHHe' 3aAa4a peL~aeTCR B paMKaX npH6J1H>KeHHblX: 
c'rai-11crn4eCKl1X nOAXOAOB rnna Xayaepa-:cl>ew6axa '.. '. , . , .. ·.. . . 

npo6neMa 01.1eHKl1 cpe,qHl1X peaoHaHCHblX napaMeT'pos AJ'lR TR>KellblX' 
oco6eHi-to; ,qe.n~lllHXCR R,qep a. -06'.nacTi.1 Hepaapewei-tHblX peaoi-iaHcos ·· 

. o6ocTpReTCR' ecni-1 Mbl xornM K· aHa11H3Y npl1BJ1e4b cpeAHJ.1e,. Henw:-, 
. HeHHble no OTHOWeHHIO , K. ce4eHl1RM QyHK1.1110HaJ1bl, TaKi'.ie, KaK <l>YHKL\1111 . 
npcinycKaHl1R

0

H,C~MOHHAHKaL111H,.<l>a~Top~:peaoHaHCHOro CaM03KpaHH-~ 
posaHl1R, <l>YHKL.11111 n11ornocT11 eepo~THOCTH ce4eHHH H AP. • ' . ·• · 

< 'nci,qXOA 411CileHHOro l1HTerp11poBaHl1R ~RBilReTCR npo6neMaTH4HblM . . " 
~i1,13-3a•60I1bWOH Tpy,qoeMKOCTJ.1 ,MaWl1HHblX pac4eToB;' oco6eHHO Hcl CTciAHH , 
·_pac4eTa-AonnepoBCKOro yw1,1peHHR. /s'· MHOl:.oypOBHeBblX (j)dpMa11H3Max/ •· . 

, OcTaeTCR' nDAXOA npRMoro MO,qe111,1posaHHR · peaoHaHCHOH CTPYKTYPbl .. 
·. He1:hpoHHblX ce4eHHH,: 1,;.eT~A HoHTe=-Kapno/ ·. Ha OCHOBe MHoroyposHe- • i 

soro (j)opMa11113Ma; 0AHaKo 11 3AeCb HMeeT_CR TPYAHOCTb y4eTa ,qonne-:-, 
pOBCt<OrO ,3(j)(j)eKTa, Tai< KaK npocTaR TeXHHKa 'I', X;.<l>YHKLIHH, paa'- ". 
pa6oTaHHaR 13 paMKaX -O~HoypoBHeeoro ~1111 . s'_-MaTpH4Horo <l>OPMclJ1113: 
MOB' B 06llleM CJ1y4ae H_~ MO>KeT 6b1Tb . pea111130BaHa. . . . \,_ " 
· · - AKTyanbHOCTb 11ccneAOBaHHR peaoHaHcH011'. CTPYKTYPbi He11TpoHHblX 
.Ce4eHH11. TR>Ke.llblX. /B:- oco6eHHOCTl1; ,qeJl.AlllHXCR/ 'RAep 14 B~3HHK«3!'.llllHe · · 

; : nPH' 3TOM npo6neMbl aH_a11H3a J.13110>KeHbl. B / 11• TaM )Ke npe,qno>KeH HOBbl11 ·:. 
cnoc~6 y4eTa ,qonnepOBCKOro 3(j)(l)CKTa MeTO,QOM CTarncrn4eCKl1X ·. 
HCnblTaHHH • 

. , .' H11me 11a11arav.>TCR CJ1eAYIOUll1e pa3BHTble aBTOpaMl1, ME!TO,QHKH aHaJ1H3a 
He11TpOHHblX ce4eH1111: , : · · · · · · · 

, a/' HeTOAHKa CTarncrn4ec1<011 reHepa1.1111,1 ~e~T~OHHblX cei:ieHi-tH B paM-, 
,• K·ax MHoroypoBHesoro <t>opMa11113Ma .Pa11xa-Hypa' BKJ1I04a.A_ ynOMRHYTblH . . '• 

cnoco6 MoHTe-Kapno _y4eTa ,qon11_eposc1<or_<L.3l)lLf)eKTa. 

•._
1
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6/ MeTOAHKa .OL!eHK~, He/1HHeHHblX (j)yHKI.IHOHaiJoe Ha ci-a;1-1~rn~ec~o·i1, ·. 

Bbl6opKe peaoHaHCHblX Ce4eHHH_,(111R 3aAaHHoro 3HepreT1-14eCKOro HH-

Tepsana, 'BK11I04aR 01.1eHKY AHCnepcHH <1lYHKL1HOHa11os ~ . . · 
B/. 'MeTOAHKa .· pac4eTa '803MYllleHHH AilR' 01.1eHKH

0 

1<03ii><ll11tt1-1eHTOB 
4YBCTBHTeilbHOCTl-1 (j)yHKL1HOHa11oe K cpeAHHM peaoHaHCHblMnapaMeTpaM. 

r/ MeTOAHKa,onrnM1-1aa41-11-1 /6a~ecosc1<11H rtOAXOA/ A11R 01.1eHKH 
cpeAHHX. peaoHaHCHblX napaMeTPOB 1-1 i-tx KOBap11a1.11-10HHblX MaTPl-11.1,· 1-1c-- . I . .,, . 

XOAR 1-13 aHa111-13a 3Kcnep1-1MeHTi311bHblX AaHHblX..· ·. ' 
. , , - I 

;' 

,-

METO.[I MOHTE~KAPJlO B'/QOPMAJU13ME 'pM\XA..;MYPA 

HaMH 6bl110 npHHRTO· H3BeCTHOe 'np1-16J1H)l(eH1-1e PaHxa-Mypa;. 8 KOTO- •.. 

poM' 311eMeHTbl. R -MaTpHl.lbl A':1R Bb1~eneHHoro cocTORHHR no MOMe·,=iTy 
1-1 . 4eTHOCTH- Bblpa)l(alOTCR B_ BHAe 

1
.2 . ,: , .. . .. 

'."-1 

r.\cy.\c'·. ' 
R , CE)-=r_~, .E. · -E --d~' 12 ·~ cc •' . . ",, ,\, -- . y 

_- '-", 

-,._ 111· 

· rAe y ic -::, aMnnHTYA~ np11eeAeHH.oi1 · w1-1pHHbl s _KaHane c Ha6opoM KBaH-
. TOSblX_ 4HCe/1' 'c., ~E .\- 3Hepr:HR pe30HaHC:a, ry - cpeAHRR p~30HaHCHafl 

w1-1p1-1Ha.' __ ·., . , ______ . . .. . · _, .. .- · . . 1 • • 

Be111-1411Ha :f3Xc =·'>.~IY c nOA4HHReTcR. Hopt,ianbHOMY pacnpeA~!.)eHH~. 
:/4To:cooTSeTCTByeT pacnpeAe11eHHIO·nopTepa-:ToMaca·A11R COOTBeT-, 
CTByio1111-1x WHPHH •' pea'K1.11-1i1/. BSOAHTCR TaK>Ke .Be/1H4HHa D -cpeAHee 
paCCTORHHe' Me>KAY ·'peaoHaHCaMH BblAeneHHoro COCTO.RHHR. YA66Hee pa-:: 
6oTaTb C. K -MaTp111.1ei1,<coAep>Ka~ei1 nap4HaI1°bHble_ lllHPHHbl. r.\c= 

r.'tf2 -:-·112 
K ' ...::· Ac I\ , cc'_-·-:-.. c· -•~ 

20··< .. ,.\ . 
. • ,, . 1: 

/3 ·13· ·~ Ac ,.\c · .. 

E.\·~E_::_--;f~:· '• 

D . 20' 
MaTp1-11.1a cT0JiKHoeeH1-1i1 S · cBR3aHa c K-MaTp1-14ei1:_ 

. . \ , · . . . . .· . . '."" 1. ,: . 
S = fl [(1 + iK) (1i-,iK).· ] 0. 

. . . ~ .. 

·l?I·· 
,_ 

·'1 -

';1. 
··/3/ 

~1 
.•, 

. .-,.... 

). ~-

:fiei1TpOHHbl~ c·e4eHHR. Bblpa)l(alQTCR 4epe3 ·. S'.-MaTPHLIY: 
. . 2 . '.. ' . •. . . ...._ .. ~ J" ·. . . . ., . 

a =-2rrA_~ g(J) ~;(1-,ReS-f f' ), 
t Jr,. ; , fs f ,8,, ll S, ll . 1\. . 

a· . f 

- •- , - . . : 

2 · .. • . ·. J11 
· 2 

IT A ~. g (J) ~ I s f . ft· I 
. J" .• fj' f'j',n_Jr .J . 

- /4/: - -_l; 
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r,}t -~-- g(J) ~ j 1 -,S f· ;,~,! . , 

: J" fLf'j'( .n J,nLJ . 
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rAe·, ff ~ AHa~oHanbHaR , ·MaTp1-11.1a , c - 3I1eMeHTaM1-1 0 c = exp(-:-ief>c) .•.. _ 
Ce4eH1-1e paA1-1a1.11-10HHoro aaxsaTa onpeAenRnocb. KaK paai-locTb non-

Horo Ce4eHHR 11 ce4eHHH pacceRHl-111 1-1 ;qene,HHR', . ...... . . . . . 
. B pac4eTax' Y4HTb1Ba/1HCb Bl<IlaAl:i s' Hei1TPOHHble cet.ieHHR s 1-1 p 

Hei1TpOHOB ~ np·H Heo6XOAHMOCTl-1 . MO}KHO Y!-leCTb - BKilaAbl. nap1.11-1anbHblX 
,B<?IlH C b L;.aas~CRl!.IHe OT f' napaMeTpbl rn 1-1_ rr' sbipa)l(alOT7R 8 o6bl4-; 
HOM s11A.e: : ' · 

.. 'Po = kRo, 

_·¢,_ =kR .. ~,arctg(k_R
1

)~· 
. 1. . 1 • . , 

:r (f =· 0) ~- r00Ji v0 ,·. 

' ~' .· :, ' . ~-~• _.· -· 
,. T (f = 1) =T 1 .yEv1 , 

n. . .n .. . 

i:. 

/' 

171 .. 

. :--1a1 · 

/9/, 

}10/ . 

i-Ae Vo, V 1 - K03c;><l>1-11.11-1eHTbl npoH1-11.1aeMOCTl-1 AnR s-. 1,1 • p -Hefrpe>HOB, 
R

0
, R 1-:-· pa,q1-1ycbl· pacceRHHR s- 1-1 ., p -:He~TpoHos; __ . .. · _ · 
HoBH3Ha. 'paa'si,1Toro :HaMH, MeTOAa pac4eTa cpeAHHX (j)yHKI.IHOHallOB 

/<llYHKLIHH nporiycKaHHR, MoMeHTOB ce4eH1-1i1, s 4aCTHocrn, cpeAHHX 
f '.'ce4eHHi1/, 3aK/1I04aeic.R El i:iAe·e'. CTOXaCTH4eCKOro MOAe111-1posaHHR pe.'.. .· 

• ·30HaHCHOH CTPYKTYPbi Hei1TpOHHblX · ce4eHH~ ',qen.ri1qHXCR :RAeP Ha' OCHoae ~· 
. H3110)1(eHHOr0 MHoroyposHeeoro ¢opMalll13Ma •• B _paHHHX pa6oTaX . aHano- ... 
i rH4Hoe MOAe111-1posaH1-1e ·Aenanocb, 8 paMKax 6onee npOCTblX MOAenei1; . I 

AOn}'.CKa101111-1x · nP!1MeHeHHe MtiT?AHKl-1. 'P;x · (j)yHKI.IHH /HanpHMep,. ABYX-
. ypo'si-tesaR (j)opMyria· 6pai1Ta-B1-1ri-lepac np1-16111-11KeHHblM. y4e'TOM ,11X peso-:-_ 
HaHCHOi1 HHTep(liepeHL1HH /a/ '/. npasoMepHOCTb TaKHX np116J1H)l(eHH~' A/1.R,. 

· .. AeJlRIIIHXCR RAeP THna 235U 1-1 ,239Pu' COMl:fHTe/1bHa. BMeCTO 'MeTOAci '. MOAe:
llHPOBaHHR HCn011b30BallOCb ,TaKme' 4HCsieHHoe HHTerp1-1poeaH1-1e MHOro.:--

.• • '' • • • • ' • - ( • • . . ' : ' j . ~ • ' ., • 

KpaTHblX HHTerpanos no pacnpeAeneHHRM,' CTaTHCTHKl-1' 'RAepHblX .. 
yposH7i1 f?accTORHHH i1 iu1-1p11H/ .. AllR Ka>KAO~ c1-1creMbl yposHei1 /Hanpw: · 
Mep,. . a.. . /-. .OAHaKO 3TO AenaeTCR 8 paMKax .Tex >Ke np1-16I1H)l(eHHblX .. 
<1>opMan1-1aMOB. l(poMe TOro, Ha 3TOM nyrn soaH1-1Ka10T npo6neMbl onT1-1-

_.Ma11b-HOro Bbl6opa yanos pac4eTHOH ,CeTKl-1 1-1 KBaApaTYPHblX (j)OPMY/1, 
/s 3aBHCHMOC:TH OT .<llYHKL1HOHa11a/, a ,,Tal<>Ke cnoco6a . csep'TKH HHTe- -
rpanoe ,QJlR pa3Hb1X CHCTeM yposHeH /npl-1 nepeXOAe K <l>YHKI.IHOHa.naM . 
Ha61110AaeMblX ce4eHHi1/. - · · ·· ·. · · - ·· ' 

.· B, HaweM noi!xo11e 3TH TPYAHOCTH npeOAOI1es'a10TCR 611ifr9AaPR _np1-1''"' 
MeHeHHIO MeTo,qa' CTarncrnlfeCKHX-HCnblTaHHH ,8 (j)OpMe MHor6KpaTHblX . 
111-1cnycKaH11i1II Hei1TPOHOB .B T04Kax paBHOMepHOH neTaprH4E!CKO~ ceTKH 
/06bl1.1Ho\2QO 1-1cnblTaHHH e T04Ke/ c warm:., ..: 20 M3B e_ uii-tpot<OM' HHTep:.. 

. sane i'1 U; B Ka>KAOM HCriblTaHHl-1 paablrpblsaei-cR A<>nneposcKoe ci--le111eH11e · 
n~ 3HeprHH, AilR HeCKOilbKHX TeMnepaTyp,. noA O,qH_HM 111'1pOrOHOM11 

• 

rioHHMaeTCR Ha6op CTaTHCTHKWC11Y4aHHblX' 1,1cnb1TaHHH BO sceM HHTep~
_._.· sane i1U, Ha KOTOpOM onpe11e11eHa criy4ai1HaR KapntH~ /pea111-1aaii1-1R/ 

HeihpoHHblX'. ce4eHHH 'co MHo>KeCTBOM' peaoHaHCOB ~scex ·Tpe6yeMblX, co-
·- CTORHHH; '3Ta · Ka pm Ha aa11aeTCR Ha.6opciM cny4ai1Hbi:X.: 41,1'ceil OT llaaAaT:-•' . 

4H.KOB11 nono>KeHl-1~ 11 WHPHHbl ypoSHR ,qaHHOH CHCTeMbl'- a 10-ypoBHeBOM .. 
. - . . •.. . 3_ . 

'} I· 
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. np116J1l1)1(eHl1H. c~ CilY4aHHblM Bb16opoM 3HaKa l1HTep4>epeH411H. fopMYilbl 
.AilR ce4eHl1H npeACTaBilRIOT co6oi1 BblpalXeHl1R, 11CJ10Ilb3YIOl!ll1e o6pa- ; 
lJleHHylO K -MaTp114y' •/B HaWeM·c:Jly4ae 3_:ro paHra .;;I. no "411CI1Y Kat-ia-

1 

noB; oi:\11H Hei1TpoHHblH 11 ,qBa ,qen11TeI1bHblX/ AilR AeCR.nt B3al1MOAei1-· 
- CTBYIOl!l,11X _cny4aHHblX pEfaoHaHCOB .qaHHcii ,C11CTeMbl. no3TOM,Y .qaHHblH 

MeTOA MO)l{HO Ha3BaTb MeTOAOM Cily4aHHOH K'-MaTp114bJ. Pea11113a411R' ",· 
• • .•• , " . . • - ' ., ' . ' ' ~- ' . . . . ' - ' . .· . ' •, ! ' -

KapTl1Hbl peaoHaHCOB Ha Wl1POKOM HHTepBane · L\U ocy111ecTam=1eTCR ,·' 
' nocneAOBaTeJlbHblM A06aBneHHeM HO-BOro ,CJ1Y4ai1Horo peaoHaHca. cnpa-.' 

B~ C OAHOBpeMeHHblM OT6pacbJBaH11eM Kpai1Hero pe30HaHCa cnesa. BcR 
11H4>opMa411R ~o ~a~Hoi1 pea~11aa41111 coxpaHReTc~ B-~n~paT11BHoi1 na-

.MRT11·3BM. ·.I -,; •: ', - ,·· ' ' ·, ,, . ,. ' ··, ' 

' ' nJ04eAYPa, 11CnbJ~aHl1H 3aKJll04aeTCR B ~IleAYIOl!le~. ' 11Hcny)!teHHbJ~ 11 

' 113 ~T04Kl1 u ,- HeHTpOH B pe3YilbTaTe 1 AOnnepoBCKoro CMeuteH11R- nepe- ;' ' ,, 

E3dAl1TCR B nono»<eJ-!He u -~'. B: KOTOpOM 3Ha4eH11R Ce4eHHi1 .qaHHOH pea-· 
Ill13a41111 T04HO 'onpeAerieHbl ~ .QonnepOBCKOe. CMell(eH~1e pa3bJrpbJBaeTCR 
Ha 3aAaHHOH ceTKe Y3IlOB c-uiaroM' L\u; MailblM no, cpaBHeH11'10 C .qon
nepoBCKOH L!111pl1HOH· •. HcnblTaHl1R npOBOARTCR BH)'TPl1 ,i1HTepsana fl U; , . 
OTc:ryn11B OT 'KOHL\OB Ha .5 AOnilepoBCKl1X WHPl1H. TaK,11~:o6pa30M, ' •, 
B O~HOM. TJ,1n114HOM 11nporoHell OCylJleCTBnReTCR no 200, 11CnbJTaH11H np11..: ' 

'\ MepHo B 5 .10 3 T04Kax, '4TO o6ecrie411BaeT xopowee •ycpeAHeH11e. :· '' - ,, 
no AOnnepOBKOil 4>yHK41111/norpeWHOCTb "He xyme 1% B MOMeHTax Ce;;; 

' '4eH11i1/. 11 ycpeAHeH11e no Bbl60pKe pe3oH,aHCOB; B Ka4eCTBe HaKoni-1-
Teneii 11H4>opMa41111 11cnonb3YJOTCR 04eH1<11.ct>yHK411i1 pacnpeAeneH11R ·, 
nonHoro.:ce4eHl1R 'P(o:t) ~ nap4~aI1bHbJX,Cel!eH11~ 'ai/a~) C pa3611eHi-teM· 
WKailbJ'd( Ha 60JlbWOe - 411CI10 HHTepBanoB /250 111111 50Q/, 'paBHOMepHbJX 

', B. norap114>M114eCKOM MaCWTa6e. 3To .qaeT B03MO)l{HOCTb' nony411Tb 04e_H;;. 
KY npo113BOilbHorO Cl>YHK4110Ha.na . F(a , a·): · ·· · ' 

'" ' · , . ·. .. , ·, ; .'\ '. _. ' - ·· t X ,_ 

·, . , \ I ,· ,._ '" , 

<F> ~--JF(a·, a) P(a )d-a , /11/. 
, : , . ' , , , . ,t. · X '' : ' t t . , -·"., ' 

C 04eHKOH.Al1Cn~pc1111 '-; 

2 · _: . 2 
DF = <F > -:;'-<F> 

., /12/ 

04eB11AHO ~ 04eHKa IllOfforo <l>YHK4110Halla MOmeT: npOl13BOA11TbC.fl 
11 -Henocpe.qcTBeHHo, M11HYR onepa41110 cBepTKl1 l.lepea Cl>YHK41110 p'( at ) • ; 
0AHaKo xpaHeH11e 11H4>opMa~11i-1 B ·, Bl1Ae P (at), ax (at) npeACTaBJl.AeT npaK
Tl14eCKl1H ,11Hfepec~ TaK KaK AaeT, B03MO)l{HOCTb'·nocne,qylOlllero- T04Ho'ro' 

-. • ycpe.qHeH11R 4>yHK4110Ha110B no 11aoTonHoi1 ·cMec11 /3aAa4a noArOTOBKH 
MaKpocKom14ec1<11x' KOHCTaHT/ :,, . . . . 

K03<l><ilHUHEHTbl '4YBCTffi1TEJlbHOCTH 11 HETO.QHKA 
onrn1111sjl.ui111 -c_. .· · .· 

,. ' ., 
.QnR 04eHK11 riapaMeTpoa MOAeJ111 -~ Ha ocHoBe 31<cnep11MeHTanbHbtX ---.· 

, 
1 

· AaHHblX y 110 cpe.qHl1M ceqe'Hl1RM 11 Cl>YHK411l1, nponyc1<aHl1R HaM~ 11·cnon·b_: · 
' 30Ban'cii 6ai1ecosc:Kl1H rJOAXOA 151 .•B. pa~IKaX' 3TOro nOAXOAa nony4eHJ:,J -: 

C!1eAYKllJll1e cj)OpMYilbl: ' ,, - ' - . ' ' ' ' ' ' 

4, 

·, 
\ 
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~ /' ,, 

.•. ' .. '. • ., j '• J 1 .. , . _\ .. 
. X = xanp + n'(xanp')KT(KD(xanprKT~+ o·(y)f 'G- ·-Kxanp·>>" 

,J • •.• t. \. • .. , '. ' . • -,, • ' l - ,•. '" ~ - ._ 0 :. > •_ : • •• 

, :n(x) =D(x~-"P)_~,D(xanp )KT[KD.(xanp )KT+D(y)f1 KD(x,anp), 
,·} . .. - •- - . 
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' r,qe D - KOB~p11a4110HHaR·• MaTp114a, K ,_ K03$¢11411eHTbl '4YBCTB.11Tenb-' ', ; 
HOCTl1 ,' y ,-,,pacYeTHbte, 3Ha4eHi1R 3KCnep11MeHTaI1bHO noiiy4aeMbiX Be'.", 
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TaK~Mo6paaoM, tlnR,11cnci.nb30BaHHRCl>opi-ty11·0~.:r11M113a41111·Heo6..:. 
XOAl1MO 11~eTb · K03Cl>ct>11411eHTbJ 4YBCTB11TeI1bHocrn <PYHK4110Ha110B K 11~-
KOMblM napaMeTpaM. 
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Fi - Cl>YHK~l10Hc!Jl .. rnna cpe.qHee Ce4eH11e, Cl>YHK4H.R~ nponycKa'Hi-i~--11111,1' 
APYr?i1,, pj - "napaMeTp, Te~peT114eCKOH MOAem1 /c11noBaR <l>Y_HK411R, 
paAl1YC pacCeRHl1R, w11p11Ha ,ypoBHR 11 T .A./. . .• . 

'\-Ko3¢$H411eHTbl 4yBCTBHTeJ1bHOCTl1 Bbl411CI1RI111Cb B p~c4eTax MoHTe
Kapno MeTOAOM B03MYll!ei-i1111 riapaMeTpOB Ha Koppe1111poBaHHOH ciarnci-~1-
'4ecKOH Bb16opKe; 3ro oaHai.iaeT- cneAYto111ee. CreHep11po·BaHHaR peao- · 

. HaHCHa~ i<apTHHa HeHTPOHHitx C~4eHHH Ha, 11HTepBane 11cnoI1b3yeTCR . 
AHR pac4eTa scex HY)l{HbJX <l>YH1<4i1'0Ha.rioa: J:irii. Ha4ailbHOrO /6aaosoro/ 

'tta6opa napaMeTpOB~ .Qanee.qenaeTCR 411KJ1 pac4eTOBHa
1

3TOH >Ke 
,cTaT11CT~4eCKOH Bbt6~pKe, HO np11 noc.ne.qoBaTeilbHOM 113MeHeHl1-"1 

~,Ka>K,qoro napa_M_EiTpa /Hanp11Mep/ Ha +10%/. ~aK OTMe4a.ll~·cb, aHaI1(?rl14{~ . 
' HO npoBOAl1TCR pac4eT Cl>YHK4110HailOB · AilR PRAa 3Ha4eH~U1 TeMnepaTyp. · 
. 'TaKl1M o6pa30M. 6a30BblH 11 B03MYlJleH_!:lbJe pac4eTbl RBilRIOTC~ KoppenH,.; '. 

' ' ' ' J ' ' • ' • '\ • ' 

· poBaHHbtM11, q. e. BbtnonHeHH_blMl1 i-la ·oAHbi1 11 TOH iKe cian1cT114ecKoi1 · 
._.Bb166pKe. · TeM caMbtM ocyiqecTBnReTcR 1<0He4Ho-paaHocTHaR 04eHKa' 

- ' Ko3¢4>11411eHTOB 4YBCTBl1°TeI1bHOCTl1 '6e3 n0Tep11 .To'i.'1HOCTH 3a ci:ieT '.Bbl'-
', 411cneH11R paaliocrn 6n11aK11x '4H<:en: · ' · •. . · . ' •. , 
•✓ _On11caHHblH MeTOA aHaI1113a 3Kcriep11MeHTaI1bHblX AaHHblX ~ oc;~oBaHHbl~'.; 
Ha MHoroypoaHeBOM np116n11meH1111 Paiixa-Mypa, 6b1.n pea1111a0Ba~ a npo- · .. _ 
rpaMMe' MONTRM. ·· CTPYKTypa · nporpaMMbl / aa 11cK11104eH11eM 6noKoB MOH-re:.. _ .i • • 

' KapilOBCKOrn y4eTa .qonnep-34>4>eKTa 11 BbJ411C.JleH11R K03¢¢11411eHTOB 1'' . -
4YBCTB11Te11bHOCT11/ noAo6Ha 'roi1, i<c>TopaR BKill04eHa B c11cTeMy_ COC ,· " 
OHRU 161;: HoBbli1 Me TOA aHan113a; -::11cnOilb3YIOU\l,1H · 60.nee npoCTOe np116-
J111m~H11e 6pei1Ta-B11ri-iepa, - Ta1<>1<e peaJ1H30BaH B OTAeilbHOH nporpaMMe 
MONTBW. . . .- - . . 

:c- (!lH311,4eCKOH T04K11 -3peHl1R, paBHO KaK• J,I C T04Kl1 3peH11R np11-' 
Kna.qHo~ MaTeMaTHKH, · 6b1no ,11HTepecHo cpaBH11Tb · peaynbTaTbJ pac4eTOB 
He11TpOHHblX ·ce4eHHH -w 11x'ct>yH1<4110HaI10B, nony4aeMble B OAHOYPOBHeBOM 
np1161111lKeHl1l1 6pei1Ta-811rHepa. '1 MHOroypOBHeBOM - 'Paiixa-Mypa: 3TO .. 
cpaBHeH11e 6blI10 npo'Be.qeHO >AIJR ce4eHl-1H 238u B 06.nacrn 3Hepr1111 ' - . 

- 1 -1 , 1 i<~B. . ' , ' . · . · , . · . · , . . . , · · -
' 6blll11 pac411TaHbl ;AeTa.llbHbte 3HepreTH4eCKl1e aas11c11MOCT11: ce4~H11H 
~ ,'ii C; a ,TaKme H'a6op )'Cpe.qHeHHblX <l>YHK'4110HailOB '~~4lfH11H: ~(1/, <_;,?; 

"/" 



\ 

,. 

~c(li) - , I -

- "-l. ' 

-_ ,a., 

-3 
10 -~-

10,00 

~ 

···_.;~ .. ll.··tf',·-_·_-_, ·._·, 
~ ' :, '' _, ,: ' ' ·.'.if.-,,•;',-

[n. ·caBr' . ·- ' 
CeqeHH~ pagHa~HOIIHOI"O 3aXBaTa 238&', p:a~C'lJi:1'aHHoe B, npH_:: 
6JIIUKeHHHX Bpei!Ta..:.BHrH'epa-/KpiIBa.11 A/ H' Paibrn::..Mypa /KpHBaH ,' 
B/ ~ 311aqeHHH ceqemrn: KPHB011: A YMHOlKeHbl; Ha IO. · · · · 

-Ta6JIHria' 
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-CpanHeHHe MOMeHTOB :cetJeHHH 238u ,paCC'lHTaUHblX-,B npH6JIHJ1(e-,-. 
',HHHX Bpe11:Ta7"BHrue,pa' H Paiixa..:.Mypa, . 
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. R-M _, pesyJibTaTbl, nonyqeHHbJe B Ilptt6mrn:emui Paiixa-Mypa; 
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' TOPblH napaMe.Tp,' Ha3blJaeMbli1:ce4eHi1eM· pa36asneHHR. "CpaBHeHHe_· no3-, 
BOflReT Bbl.ABHTb B03MO>l<HOe BflHS1Hl1e -Me):(pe30HaHCHOi1'· 11HTep¢epeH4HH., 
Ha XapaKTepHCTHKW ce4eeH~H B 4eTH0..:4eTHOM RAPe; ,nporpaMMa ~: UC.:. ; ' 

-nonb3YIOutafi .. beH?nHmeH~e 61)eHrn-:B1:1rnepa)10NTBW,' pa_!-!e~ TeCTHp~sa~ 
nacb· no . peaynb TaTaM :·pa6oTbl Ae Cocciopa · · 11 · AnR 238u, H 6blno ·:nony-' 
4eHO 04eHb · XOl)OWee . cornac11e p'ac4eT0B
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B Ka4eCTBe. n'pHMepa Ha" imcyHKe noKa3aHbl pacc4HTaHHble ce4eHl-1R 
3axsara 238u B HHTepsane· 3HeprnH 1,-1', 1 K3B. KpHBble YMblWneHHO 
pa3HeceHbi' Ha OAHH n~PRAOK, 'TaK t<aK npH 1;1an-Ol!{eHm1 _OHH 3PHTeflbHO·. • 
cosnaAaJOT. 0AHaKO MOJ1eHTbl ce4eHHH H <!>aKTOpbl caM03KpaHHPOBaHHR, ' 

,,_ npeACTasneHHble B Ta6nH4e, : o6Hapy>:<HBalOT 'pa3nH4He,' KOTOpoe. yMei-ii,
waeTCff C POCTOM ~ ~. 3:r:o- rosopHT O pa3flH41:1H s;: on_HCaHHH xoj:\a -
ce4eHHH _s6nH3H MHHHMYMOB ;- KOTopoe Bbl3BaHO pa3HblM Y4eTOM 3Q¢eK
TOB pe3~HaHcHo~noTeH4Ha.11bHOH H ~empe~bt-taHCHOH ~HTeprpep~H'-IHH. ~1 
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- • ;CosoicynHOCTb onHCaHH.blX. MeTOAHK paci.1eT~B' MoHTe~Kapno. B • paMKaX _ 
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MHoroyposHe,soro ~opManH3Ma AaeT B03MO>KHOCTb: pewe~HR. cneAy191qux ·· 
npaKTH4eCKH Ba>KHblX 3aAa4: . . _ _ - ( . ' , , · , ' .. · . · 
•: ,1 / aHa.llH3 3KcnepHMeH~a.11bl-lblX ,qaHHblX no i:peAHHM Ce4eH~riM; (lYHIC~ 

tiHRM' nponycKaHHR J.1 caMO~HAi1Ka4HU; ,· ., ' < . ', . 
2 / nony4eHHe, 04eHKH_ cpe,::iHJ.1X pe30HaHCHblX · napaMeTpOB H HX. KO-, - ' 

sapHa4HOHHOH MaTPH'-lbl;' 
' 3 I' nony4eHHe <i>YHK~HH nnoTHOCTl1 pacnpeAeneH1rn nonHoro. ce~eHH.fl 

_ f>(at) j;i' cj)yHK'-IHH ~oppenR'-IH,H n~p4~1aJ1bHbl~ C~4eHHH c., nonHblM aJ(a t) 
. npwnio6blx TeMnepaTypax; - , = - _ _ • , <. . - • 

, ,4/ pac4eTbl./Ha. OCHOBe CTarncTJ.1~eCKOH '04eHKH cpeAHHX p~ao-. 
... HaHCHblX napaMeTpos/ fll06blX cpeAH~lX ¢yHK4HOHafioe· Ce4eHHH "1 HX • 
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KOBapHal.lHOHHblX. MaTpH4-._- ./. • 
, nocnei:\oBaTenbHblH MHoroyposHeBblH:¢opManH3M napaMeTpH3a~H1:1:ce4e~ 
. HHH s -o6nacrn HepaspeweHHblX pesoHaHcos' rnme.nblX RAep AflR I peweHl1R 
nepe4HCnei.tt-tblX 3ciA134 npHMeHReTCR snepBble: , -- . . . 
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BaHbK08 A.A. 1t AP· 3-84-848 
HeTOA aHan..aa ~YHKqMH . nponycKaHMA 1t HeHTPOHHWX ce~eHMH 8 o6nacTM 
HepaapemeHHWX peaOHaHC08 TA*enwx HYKnHA08 

naHO OnMCaHMe MeTQAa onpeAeneHMA CPeAHMX HeHTpoHHWX pe30HaHCHWX napaMeT
po8 Ha OCH08e aHanM3a KaK CPeAHMX HeHTpoHHWX Ce~eHMH, TaK It ~YHK~MH npo
nycKaHMA HeHTpoH08, ~TO noaaonAeT C~eCT8eHHO yny4WMTb TO~HOCTb O~eHOK na
paMeTpo8, HeTOA aHanM3a OCH08aH Ha MOAenMpo8aHMM pe30HaHC08 8 HeHTpoHHWX 
Ce~eHMAX MeTOAOM HoHTe-Kapno C nOM~bD MHOroypoaHe8WX ~pMyn PaHxa-Hypa . 
HoaMaHa anropMTMa pac~eTa aaKnD~aeTCA 8 npHMeHeHMM MeTOAa HoHTe-Kapno He 
TonbKO AnA reHepMpo8aHMA CTaTMCTM~eCKOH 8wOopKM MHTe~epltp~MX peaOHaHC08 1 

HO It AnA MX Aonnepo8CKOrO ywMpeHMA, 0AH08peMeHHO paCC~MTW8aDTCA K03~~MeH
TW ~Y8CT8MTenbHOCTM ~yHK~MOHano8 ce~eHMH no OTHOWeHMD K CPeAHMM pe30HaHCHWM 
napaMeTpaM. 3To AenaeTcA MeTOAOM 803M~eHMA napaMeTpo8 Ha OAHOH M ToM •e 
nOcneA08aTenbHOCTM /8w6opKe/ pe30HaHC08, nnA onpeAeneHMA 3Ha~eHMA ~YHK~MO
Han08 Mcnon~tayeTCA ~McneHHoe MHTerp~tpo8aHMe no ~YHK~MM pacnpeAeneHMA nonHoro 
ce1.1eHMA P(ut) M «<IYHK~MAM KoppenA~MM nonHoro M nap~ManbHWX ce~eHM~ u ... (a,) 
KOTOpwe HaXOAATCA 8 pac~eTe HOHTe-Kapno npM ~reHepltpo8aHMM ce~eHMM, 

Pa6oTa 8WnonHeHa 8 na6opaTOPHM HeHTPOHHoM ~M3MKM OH~H. 

Coo~-eHHe ~eAKHeHHOrO HHCTHTYTa ~epHWX Hccne~OB8HHA, ny~Ha 1984 

nepe80A O.C.BMHOrPaA08oH 

Vankov A.A. et a 1. · 3-84-848 
~ethod for Analysing Transmission Functions and Neutron Cross Sections 
of Heavy Nuclides in the Unresolved Resonance Region 

A method for estimating mean neut ron resonance parameters by analysis of 
both average neutron cross sections and neutron transmission da t a is given. 
It allows one to refine essentially the accuracy of pa ramete r estimates. The 
method is based on the Honte Carlo modelling of the neutron resonance cross 
sections using multilevel Reich-Hoore formulae. A novelty of calculational 
algorithm is not only a stochastical generation of the interferring reso
nance ladder, but a stohastical Doppler broadening as well. Simultaneously 
the sensitivity coefficients of the functionals in relation to the mean re
sonance parameters are calculated. For this purpose a method of. parameter 
perturbation for the same statistical resonance sample is used. The tlonte
Carlo calculation has resulted in the total cross-section probability dis
tribution, P(ut)• and the correlation functions of partial cross-sections , 
u ... (u,), which are to be used for the calculations of cross-section functionals 
by means of numerical integration. 

The investigation has been performed at the laboratory of Neutron 
Physics, JINR . 

Communicat i on of t he Joint Institute for Nuclear Res earch. Dubna 1984 




