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1. BeeoeHue 

Ha ny'IKax HeiiTpoHOB OT HMnynbcHoro peaKTopa 

HliP-30 JIH<I> OH.HH npoao,IJ,HTCH cucTeMaTH'IecKoe H3y

'ICHHe peaKU.HH (n, a) Ha pe3oHaHCHbiX HeiiTpoHax B o6na

CTH aTOMHbiX H,IJ,Cp 60<A ( 19() /eM., Hanp., pa6oTy/l/ /. 

B HaCTOHlli.CH pa6oTe npuae~eHbi pe3yJlbTaTbi H3MepeHHJI 

noJlHbiX a -rnupHH Ha H30Tonax 
5 Mo, 99 Ru u 10

1Ru. 
Ha6mo,IJ,eHHe peaKIJ.HH (n, a) B o6nacTH A ::100 03Ha4aeT 

,IJ,aJlbHCHlliCC paClliHpCHHC Kpyra HCCJlC,IJ,OBaHHbiX JI,D,Cp, 'ITO 

npe,D,CTaBJlHCT CYlli.CCTBCHHbiH HHTepec npH H3Y'ICHHH CTpyK

Typbl BbiCOKOB036y:>K,IJ,CHHbiX COCTOHHHH, CTHMYJlHpyeT pa3-

BHTHC TCOpHH, OllHCbiBaiOlli.HX HX, H MO:>KCT OKa3aTbCJI llOJlC3-

HbiM llpH llO,IJ,6ope napaMCTpOB OllTH'ICCKOrO llOTCHLJ,HaJla. 

KpoMe Toro, ,IJ,aHHbie no peaKU.HH (n, a ) Ha H,D,pax A~ I 00 , 
BXO,II,Hlli.HX B COCTaB KOHCTPYKIJ.HOHHbiX Ma TCpHaJlOB peaKTO

pOB, HBJlHIQTCH HC06XO,IJ,HMbiMH ,II,JlJI Oli,CHI<H HaKOllJlCHHJI B HHX 

reJlHJI, 'ITO BCCbMa :>KCJlaTCJlbHO y'ICCTb npH paC'ICTaX 

MOlli.HbiX peaKTopoa /2 I. 
PaHee IO.n.nonoa u M.<l>nopeK/:l/ npoaenu H3MepeHue 

peaKLJ,HH (n, a) Ha H30TOllC 
95 Mo H llOJlY'IHJlH nepBbiC 

OIJ.CHKH noJlHbiX a -rnupHH ,IJ,JlH rpex pe3oHaHCOB. Harnu H3-

MCpCHHJI, npOBC,IJ,CHHbiC C JlY'IlliHM /B 3 pa3a/ BpCMCHHbiM 

pa3pClliCHHCM, CYlli.CCTBCHHO ,IJ,OllOJlHJIIQT HX ,IJ,aHHbiC. 

PeaKU.HJI (n, a ) Ha H30Tonax PYTCHHJI Ha6JliO,IJ,aJlaCb 

anepBbie. 

2. 3KcnepuMeHm 

113MCpCHHH 6biJlH BblllOJlHCHbl C llOMOlll.biO MHOrOCCK

IJ.HOHHOH nponopli,HOHaJlbHOH KaMepbl /4/ Ha ny'IKaX HCHTpo

HOB OT HMllYJlbCHoro peaKTopa Hli P- 30, pa6oraarnero 

B Ka'ICCTBC 6ycTepa C JlHHCHHbiM YCKOpHTCJlCM 3JlCKTpOHOB. 

Cnei<TpoMeTpHH HCHTpoHOB ocymecTBJlHJlacb no MCTO.D.Y 

BpCMCHH npoJleTa. 

3 



C IJ,eJiblO llOJiy'leHHH HaH60JibllleH HH<i>OpMaiJ,HH HCllOJib30" 

BaJIHCb pa3JIH'IHbie pe)I(HMbl pa60Tbl peaKTOpa /pa3MHO)I(e • 

HHe 100 H 200/, a TaK)I(e pa3JIH'IHbie nponeTHbie 6a3bi 

/30 H 85 M/. 
MHmeHH npe,n:cTaBJIHJIH C060H TOHKHe CJIOH BeiiJ,eCTBa, 

HaHeCeHHbie Ha aJIIOMHHHeBbie llO.IJ:JIO)I(KH MeTO.IJ:OM OCa)l(,n:e • 

HHH. llapaJIJieJibHO C HCCJie,n:yeMbiMH H30TOllaMH npOBO.D:HJIOCb 

H3MepeHHe Ha MHilleHH H3 147 Sm, KOTOpaH HCllOJib30BaJiaCb 

B Ka'leCTBe KanH6poBO'IHOH. 6onee no,n:po6Hwe cse,n:eHHH 

06 yCJIOBHHX H3MepeHHH H xapaKTepHCTHKH HCllOJib 30BaHHbiX 

HaMH MHilleHeH npHBe,n:eHbl B ma6.11. 1. 

3. Pe3y.llbmambl U3MepeHuii 

Ha puc. 1-3 npe,n:cTasneHbi nony'leHHwe speMeHHbie 

cneKTPbi swxo,n:a a - qacTHIJ, H3 .r,eaKIJ,HH ( n, a) Ha o6pa3uax 
95 Mo, ecTeCTBeHHOrO pyTeHHH H 

9 Ru, COOTBeTCTBeHHO. 
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Puc. 2. B&IXOO a -tlacmut~ U3 peaKI.IUU (n,a) 1w ecmecm
eeHHOil CMeCU U30monoe pymeHUJI 8 3Q8UCUMOCmU om epeMeHU 
npoAema HeilmpoHoe. En - 3Hep2UJI HeilmpoHoe e 3B. CmpeA
KaMU 6e3 uHoeKcoe omMe'leHbl pe3oHaHcbl, Ha6A10oaewuecJI 
e peaKI.IUU 99 Ru(n, a )101 /cM. puc. 3/. Ha ecmaeKe - tlacmb 
epeMeHH020 cneKmpa Ru ( n, a) 98 Mo jma6A. 1, cmpoKa 4/. 
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nt 
99 R Ha u e 

En - 3Hep-

6 

3Ha'leHHJI flOJIHbiX a -wHpHH Bbi'IHCJIBJIHCL H3 cyMMapHbiX 

OTC'IeTOB a -qaCTH:U B OT,ZJ,eJILHbiX pe30HaHcax j1flOC060M, 

aHanorH'IHbiM OflHCaHHOMy, HanpHMep, B pa6oTe 
51

, H npH

Be,ZJ,eHbl B ma6A. 2. ,l(JIB Bbi'IHCJieHHH flOJIHbiX a -wHpHH Be3,ZJ,e, 

r,ZJ,e cne:uHaJILHO He oroaopeHo, HcnonL30BaJIHCL napaMeTpbl 

HeHTpOHHbiX pe30HaHCOB H3 pa60TLI /
6
/. ,l(nB a6COJIJOTHOH 

KaJIH6pOBKH a -wHpHH napaJIJieJILHO perHCTpHpOBaJICJI BbiXO,ZJ, 

a -qacTH:U a pe3oHaHcax 
147 Sm c Eo = 3,42 H 83,7 3B, 

llOJIHble a -wHpHHbl KOTOpbiX H3MepeHbl C XOpOWeH TO'I" 

HOCTLJ0/ 5 ,7/ . 

Ta6nHua 2 

3HaqeHlHI ITDnHbiX a -IlllipHH 

95Mo 99Ru I01Rv 

Eo, J r.~~o~ E., 1 l;,.xfl~ Eo J r-~(0~ 
aB aB aB aB aB aB 

44,7 3 0,02s±o,010 10,05 3 0,18±o,06 66,82 2 o,3±o,1 

469,7 (t .. 1) 12 ± 5 25,22 3 o,O?to,03 336,8 ~} 
(0,08). 

554,4 2 5,3±2,0 57,II 3 {=(),3 346,2 

898,4 2 16 ± 5 81,62 2 5,8±1,3 

980,7 2 46 ± 17 104,09 3 0,94±o,I3 

II44,6 2 38 ± 15 198,86 2 s±3 
1950,5 - 23 ± 14 342,17 2 (2,4) 

(2430) - ,.~ 

xl npHB2neHD cpenHee 3HaqeHHe. 

Owu6KH B I' a BKJIJO'IaJOT B ce6.R cTaTHCTH'IeCKHe owH6-

KH C'ieTa a - qaCTH:U H Heonpe,ll,eJieHHOCTH B COOTBeTCTBYIO" 

ll.{HX pe30HaHCHLIX napaMeTpax, BXO,ZJ,Jill.{HX B $opMyny ,ZJ,JIJI 

BLI'iHCJieHHJI r ; OWH6KH KanufipOBKH He BKJIJO'ieHLI. 
a 
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3.1. MonH6~eH-95 

HJMepeHbi 3HaqeHHH noJIHbiX a -mHpHH ~JIH ceMH peJo

HaHcoa. ,IJ;ns Tpex H3 HHX nonyqeHbi 6onee ToqHble JHaqeHHH 

r a no cpaBHeHHIO C ~aHHbiMH pa60Tbi /
3
/; a -mHpHHbi pe30-

HaHCOB C Eo= 44,7; 469,7; 980,0; 1950,5 3B H HH:>KHHH 

oueHKa a -mHpHHbi pe30HaHca B o6JiaCTH En = 2430 3B 

npHBO~HTCH BnepBble B HaCTOHJUeH pa6oTe. 

IlocKOJILKY y peJoHaHca c E 0 = 44,7 3B cnHH 3 +, TO 

a-pacna~ B OCHOBHOe COCTOHHHe ~oqepHero H~pa 92 a Ja

npeiUeH. Cne~oBaTeJILHO, JaperHcTpHpoaaHHble HaMH a -

qacTHULI o6ycnoaneHLI JIH6o nepexo~aMH Ha ao36Y*~eHHLie 

COCTOHHHH 92 Zr, JIH60 ~BYXCTyneHqaTOH peaKUHeH (n, ya), 
HJIH TeM H ~pyrHM O~HOBpeMeHHO. JTO ~aeT B03MO:>KHOCTb 

nonyqHTb BepXHIOIO OUeHKY BeJIHqHHbi rya /eM. HH:>Ke/. 

Pe3oHaHc c Eo = 469,7 3B no ~aHHbiM pa6oTbi 
167 

npe~nono:>KHTeJILHO sanseTcs p -pe3oHaHcoM. EcnH 3TO 

TaK, TO 3TO nepaoe Ha6JIIO~eHHe p-pe30HaHCa B peaKUHH 

(n, a), H B 3TOM CJiyqae CnHH ero ~OJI:>KeH 6biTh 1-HJIH 3-. 

B o6nacTH 3HeprHH HeHTPOHOB En < 1,5 K3B napaMeTpbi 

HeHTpOHHbiX pe30HaHCOB ~OCTaToqHo XOpOIIIO H3BeCTHbl, 

ii Bbi~eJ1eHHe OT)l,eJibHbiX pe30HaHCOB He npe~CTaBJIHeT 

60JibiiiOH CJIOiKHOCTH. O~HaKO npH En> 1,5 K3B pa3pemeHHe 

no 3HeprHH HeHTpOHOB B HaiiiHX H3MepeHHHX CTaHOBHTCH 

He~OCTaToqHbiM ~JIH Ha~e:>KHOrO Bbi~eJieHHH nHKOB, H B03HH

KaiOT TPY~HOCTH npH oueHKe BKJia~a coce~HHX pe3oHaHcoa. 

JTHM 06'bJICHHeTCH 60JibiiiaH 3KCnepHMeHTaJibHaH OIIIH6Ka 

ra ~JIH pe30HaHca c Eo= 1950,5 3B. ,IJ;ns o6JiaCTH En> 

> 2,15 K3B neT ~aHHbiX 0 napaMeTpax HeHTpOHHbiX pe30HaH

COB. IJ03TOMY MO:>KHO TOJlbKO OTMeTHTb, qTo H TaM B OT~eJIL

HhiX pe30HaHCaX Ha6JIIO~aeTCH BbiXO~ a -qaCTHU H3 peaKUHH 

(n, a), a ~ns CHJILHoro pe 30HaHca, nposBHBIIIerocs B o6nacTH 

2430 3B, npHBeCTH HH:>KHIOIO OUeHKY r , KOTOpag nonyqeHa 
a 

B npe~nOJIO:>KeHHH rn =r. 

3.2. HJoTonLI pyTeHHH 

BLmonHeHo HeCKOJILKO H3MepeHHH KaK Ha ecTeCTBeHHOH 

CMeCH H30TOnOB pyTeHHH, TaK H Ha o6oraJUeHHbiX H30TOnax. 

HeCMOTpH Ha TO, qTO HMeiOI.QHeCJI y HaC KOJIHqecTBa o6ora-

8 
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l 

IUeHHbiX H30TOnOB ~biJIH BeCbMa HeBeJIHKH ~Jig TaKOrO po~a 

H3MepeHHH /2,6 z 9
Ru H 5 z

101 Ru /, nonyqeHo 9 3HaqeHHH 

nOJIHbiX a -mHpHH. 

H3 pacqeToB npoHHuaeMocTeH: KYJIOHOBCKoro 6apLepa 

~JIH a -qacTHU O:>KH~aJIOCh, qTo HaH60Jiee 6naronpHHTHbiM 

~JIH Ha6JIIO~eHHH peaKUHH (n, a) Ha pe30HaHCHbiX HeHTPOHaX 

sanseTcs H3oTon 
99 Ru. ,IJ;eH:cTBHTeJILHO, 3KcnepHMeHT no~

TBep~HJI 3TO. 

99 
H3 H3MepeHHH Ha o6paJue Ru nonyqeHo no TPH 3Ha-

qeHHJI r a ~JIJIJle30HaHCHbiX COCTOJIHHH CO CnHHaMH 2+H 3 +, 

Ha o6pa3IJ,e 
1 

Ru - a -mHpHHa pe3oHaHca c E
0 

= 66,82 3B. 

3HaqeHHJI a -IIIHpHH, nonyqeHHble H3 H3MepeHHH Ha o6-

pa3UaX 
99 Ru H ecTeCTBeHHOrO pyTeHHJI, HaXO~HTCJI B xopo

IIIeM COrJiaCHH ~pyr C ~pyrOM, 3a HCKJIIOqeHHeM 06JiaCTH 

En = 340 3B I puc. 2 H 3/. HMeeTCH HeKOTOpbiH " H36LI

TOqHbiH" cqeT a - qacTHU B 3TOH o6JiaCTH B cnyqae H3Mepe

HHJI Ha o6pa3Ue H3 ecTeCTBeHHOrO pyTeHHJI, 06'bJICHHTb 

KOTOpbiH MO:>KHO, HanpHMep, npe~nOJIO:>KHB BKJia~ CHJlbHOrO 

KaK no HeHTpOHHOH, TaK H no a -IIIHpHHaM pe30HaHCa ~py

roro H30Tona pyTeHHB. PacqeTLI npoHHuaeMocTeH: noKa

JaJIH, qTo TOJILKO ~sa H30Tona I 96 Ru H 101 Ru I MoryT ~aTL 
3aMeTHhiH BKJia~ B BeJIHqHHY BbiXO~a a - qaCTHU H3 peaK

IJ;HH (n, a). ,IJ;JIB pe3oHaHCOB B o6nacTH En :=340 3B, c yqeTOM 

HaJIHqHJI TaM o~Horo pe3oHaHca 
99 Ru H ~ayx 10 1Ru c 6na

ronpHJITHbiM ~JIJI a -nepeXO~OB B OCHOBHOe COCTOJIHHe ~o

qepHero JI~pa cnHHOM 2+ , nonyqaeTcJI KaqecTBeHHoe co

rJiaCHe pe3yJILTaTOB pa3JIHqHbiX H3MepeHHH. ,IJ;JIJI BblqHCJie

HHJI 3HaqeHHH nOJIHbiX a-IIIHpHH HCnOJib30BaJIHCb napaMeTpbf 

HeHTpOHHbiX pe30HaHCOB, npHBe~eHHble B pa6oTaX /6,8-10/ , 

a TaK:>Ke BpeMeHHOH cneKTp BhlXO~a Y - JiyqeH: H3 peaKUHH 

(n, y ), nonyqeHHbiH c xopoiiiHM paJpemeHHeM Ha o6paJue 

eCTeCTBeHHOrO pyTeHHJI. IJocJie~HHH HCnOJib30BaJICJI HaMH 

~JIB onpe~eJieHHJI HeHTpOHHbiX IIIHpHH pe30HaHCOB, He npH

Be~eHHbiX B / 6 •8 /. 0TMeTHM, qTO HHTepnpeTaUHB pe3yJILTa

TOB B o6JiaCTH En ::340 3B OCJIO:>KHJieTCJI eiUe H3- 3a HCKa

:>KeHHJI noToKa HeHTPOHOB pe3oHaHcoM MapraHua c E 0 = 

= 337 3B, HMeiOIUerOCJI B aJIIOMHHHeBbiX JarJiymKaX BaKyyM

HOrO HeHTpOHOBO~a. 
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3.3. Cpe.nnue 3Ha'leHHJI a -mupHH 

B ma6A. 3 npuae.neHbl 3KcnepHMeHTanLHble 3Ha'leHHJI 

c~e,D,HHX a -mHpHH <r > )KCfl ,D,JIJI H30TOnOB 95 Mo , 99 Ru H 

I I Ru, a TaK)I(e cy~.nnue a -mHpHHbl, pacc'IHTaHHble no 

onTH'IeCKOH /OM/ II/ H KnacTepHOH /KM/ /I 2
/ MO,D,eJIJIM. 

IlpHBe,D,eHHble norpeWHOCTH BeJIH'IHH < r a > )KCfl 06yCJIOBJie

Hbl B OCHOBHOM OWH6KOH ycpe,D,HeHHJI no He60JILWOMY 'IHCJIY 

pe3oHaHCOB /C'IHTaJIOCL, 'ITOnOJI~bl~ a -mHpHHbl no,D,'IHHJIIOT

CJI x 2 -pacnpe.neneHHIOC t'3 <!J<!J=l I
3 

/. 

Ta6mma 3 

CpenHne 3Ha'leHMH nonHhlX a -WMpMH 

JI,DJ)o- J" 'IJJICJIO <r: 1Kcn 1011 """ . <~>-x40~ 
a( )( ' <f;> x#O, 

101118111> pesoBBB-
COB aB aB aB 

95Mo 
2+ 4 26 ± 18 22 21 
3+ I (0,025) 0,25 0,19 

99
Ru 

2+ 3 4,4±3,6 14 IO 
3+ 3 o,4±o,3 0,33 0,25 

IOIRu 2+ 3 O,I5±o,I2 0,07 0,05 

BenH'IHHa <r >3
Kcll = /26+18/.10-6 :JB, nony'leHHaJI 

a - 9~ 

no 'leTLipeM a -mHpHHaM pe30HaHCOB "Mo CO CDHHOM 

2 +, xopomo cornacyeTCJI c pe3ynLTaTaMH nepBbiX H3Mepe

HHii / 3 /. Xopomee cornacue 3KcnepuMeHTanLHhlx u Teope

TH'IeCKHX cpe,D,HHX 3Ha'leHHH llOJIHblX a -mupHH HMeeTCJI 
95 M rr 2 + 99 rr + + 

,D,JIJI pe 30HaHCOB o c J = H 
9 

Ru c J = 2 u 3 . 
5M J" + Pa3HornacHIO B cnyqae pe3onanca o c = 3 cephe3-

HOrO 3Ha'leHHJI noKa npH,D,aBaTh He Cile,D,yeT, nOCKOllhKY 

3.D.eCb "cpe,D,HJIJI" aenH'IHHa nony'lena no O.D.HOMY pe3onancy. 
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3.4. CunoBbie «i>YHKI.I,HH MJirKHX 

y-nepexo.noa 

Onpe.neneHHhlii HHTepec npe.ncTaBnJieT H3y'leHHe a - pac

na.na pe3onancoa 
95 Mo c E 0 = 44,7 :JB u 99 Ru c E 0 = 

= 10,05 3B. 3TO COCTOJIHHJI CO CllHHOM 3 + H, CJie,D,OBaTenb

HO, a -nepeXO,D,hl B OCHOBHOe COCTOJIHHe ,D,O'IepHHX JI,D,ep 

c I" =0 + 3anpell.l,eHhl 3aKOHOM coxpaHeHHJI 'leTHOCTH. Ilo

CKOJILKY 3HepreTH'IeCKaJI ll.l,ellb Me)I(.IJ.y OCHOBHLIM H nepBLIM 

B036y)I(,D,eHHhlM COCTOJIHHJIMH ,D,O'IepHHX JI,D,ep - 0,8-0,9M3B 
H BepOJITHOCTh a-nepeXO,D,OB na nepBblH B036y)I(,ZJ,eHHLIH 

ypoBeHh 6onee 'leM B 100 pa3 MeHbWe, 'leM B OCHOBHOe 

COCTOJIHHe, Cyll.l,eCTBeHHbiH BKJia,D, B 3KCnepHMeHTaJILHO on-
:JKCfl 

pe.nenHeMLie 3Ha'lenuJI I' 3THX pe3oHancoa MO)KeT 
a 

/14' 
.naoaTL npouecc (n,ya). · 

9') 
,D,JIH pe 3 onanca · Mo c E 0 

B 3TOM cnyqae I oco6enno 

= 44,7 :JB, a -wupuna KOTopo-

ro, no-ou,D,HMOMy, MeHLWe cpe.nnero, T.e. H a
1 

-nepexo.n 

OCJia6JieH/ MO)I(HO llOJIY'IHTh 6JIH3KYIO K peaJihHOH aepXHIOIO 

Ol.l,eHKY 3HaqeHHH lya , KOTOpoe BCJie,D,CTBHe CyMMHpoaa

HHH no MHOrO'IHCJieHHLIM npoMe)l(yTO'IHLIM COCTOHHHJIM HB

JIHeTCH nOCTOHHHOH BeJIH'IHHOH ,D,JIH pe30HaHCOB C ,D,aHHblM 

CnHHOM /14/: 

r _ f 3KCfl ~ , f 3KCII 
~- - .:..[ < • 

ya a i ai - a 

r,D,e fa· - napl.I,HaJILHaH a -mHpHHa, COOTBeTCTByiOll.l,aH ne-
1 • 

pexo.ny a 1 -oe B036y)K.nennoe cocTOHHHe .IJ.O'Iepnero H.IJ.pa. 

IlOJih3YHCb TaKOH Ol.l,eHKOH fya, MO)I(HO ,D,aTh H oepXHIOIO 

Ol.l,eHKY CHJIOBOH «i>YHKI.I,HH MHrKHX Y -nepeXO~OB Me)I(,D,y 

CJIO)I(HblMH BbiCOKOB036y)I(,D,eHHbiMH COCTOHHHHMH I
4
/; 

s = ~~ • rl: (B n) • l. < ~ • I&L . r· 
Y D A ya-o A a 

ya ya 

r.ne Aya- nnoll.l,a.D.L no.n TeopeTH'IeCKoii Kpuaoii a-cneKTpa 

B peaKI.I,HH (n, ya). 
B ma6A. 4 npuoe.neHbl 3Ha'lenu.a cunoBbiX «i>YHKUHii Y - ne

peXO,D,OB Me)I(,ZJ,y KOMnayH,D,- COCTOHHHJIMH, paCC'IHTaHHble no 

npHBe,D,eHHOH BbiWe «!>opMyne B npe,D,nOJIO)I(eHHH, 'ITO Bee 

y -nepexo.nhl HMeiOT TOJibKO MYJILTHnonLHOCTL El unu Ml . 
PacqeTLI Aya c.nenaHbl c ~cnonL3oaanueM nponuuaeMocTeii, 

UOJiy'leHHblX no KJiaCTepHOH MO,D,eJIH. 
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.R.Ju>o
llllllleH:& 

95Mo 

99Ru 

Ta6mma 4 

CnnoBbJe ¢yHKUHH MHrKHX y -nepexo)loB 

Eo, J"' Bepxrum Six !09 
sB Oll8HK8 

fj-o<x IO~ E1 M1 
sB 

44,7 3+ 0,025 ~I40 .(60 

I0,05 3+ 0,!8 .!680 ~250 

Cornacuo cTaTHCTH'H:CKOH TeopHH, CHJIOBaH «l>YHKU.H.Il 

S y .IJ.OJI:>Kua cna6o 3aBHCeTb oT MaccoBoro 'IHCJia. Hallin 

OueHKH Sy He IlpOTHBOpe'laT 3TOMY IlOJIO)KeHHIO CTaTHCTH

'IeCKOH Teopuu u 6JIH3KH no oeJIH'IHHe /oco6euuo B cnyqae 
95 Mo I K 3Ha'leHHHM sy' npHBe)l,eHHbiM B pa6oTe 

1141 : 

S (El)=S0-10- 9
, S (M1)=25-10-9 

y y 

TaKHM o6pa30M, npoBe.IJ.eHHbJe uaMu uccne.IJ.OBaHHH pe
aKuHH ( n, a) noKa3anu, 'ITO B o6nacTu 95::; A ::; 101 .IJ.JI.Il 

OilHCaHHH a -pacna)l,a KOMnayu)l.-COCTOHHHH B nepBOM npu-

6JIH)KeHHH MO)KHO IlOJib30BaTbCH CTaTHCTH'IeCKOH TeOpHeH. 

,lJ;JIH onucauuH cpe.IJ.HHX a -rnupuu y .II.OBJieToopuTeJibHbie pe-

3YJihTaTbl )l,aeT IlpHMeHeHHe pa3pa6oTaHHOH pauee OilTH
'IeCKOH MO)l,eJIH. 

B JaKJIIO'IeHHe aBTOpbi C'IHTaiOT CBOHM IlpH.IlTHbiM )l.OJI

roM Bbipa3HTb 6naro)l,apHOCTb fl.n.llHKeJibHepy H COTpy)l.

HHKaM ero rpynnbi Ja npoBe.IJ.eHne H3MepeuuH peaKuHH 

(n,y) ua ecTeCTBeuuoil cMecH H30Tonoo pyTeHHH, B.l1.<1>yp

Mauy Ja npe.IJ.OCTaBJieHHe nporpaMMbl .II.JIH pac'-leTa npouH

u.aeMocTeil no KJiacTepuoil MO.IJ.enn, T .C.3BapoBoil Ja H3-

rOTOBJieHHe MHllleHeH H H.C.MeJIHXOBOH Ja IlOMOIUb B o$opM
JieHHH pa60Tbl. 
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