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1. B B e JJ. 'e H n e 

B HaCTOSiutee BpeMSI naMepeHbi rronHhie BepoSITHOCTH aaxBaTa oTpn-

uaTenbHhiX .MJOOHOB JJ.nSI 6onbmoro qncna SIJJ.ep. PeaynbTaTbi aTnx pa6oT 

IIOK83ann, .. 'ITO !I pH TeopeTH'!eCKHX Bbl'IHCneHHSIX Heo6XOJJ.HMO Y'IHTb!B8Tb 

KOnneKTHBHbJe acpcpeKTbl B SIJJ.pe ( OCTaTO'IHOe B38HMOJJ.eii:CTBHe HyKnOHOB) . 

/1/ 
( CMe 1 H81IpHMep1 ) • 

C · TO'IKH apeHHSI JJ.anbHeii:ruero cpa8HeHHSI Teopnn n. aKcrrepnM'eHTa·, 

IIO-BHJJ.HMOJ>fY1 . uenecoo6pa3HO H3MepSITb rrapunanbHbie BepOSITHOCl'H 3a

XB8T8 Ha oTJJ.enbHhie rpyrrrrbi yposaeii: SIJJ.pa-rrpoJJ.yKTa1 HarrpnMap, Ha cBSI

aaHHhie COCTOSIHHSI Sinpa-rrpoJJ.yKTa. l1Hh!MH CnOB8MH 1 rrpeJJ.CTaBnSieT HHTepec 

·- H3MepHTb OTHOCHTenbHbie 'BepoSITHOCTH !IpOUeCCOB (p.- 1 V) 1 T.e. rrpo-

uecca aaxsaTa oTpnuaTenbHhiX .MJOOHOB SIJJ.paMn, He corrposo:>kJJ.aJOiuerocg 

HCIIycKaHHeM HyKnOHOB HnH rpyrrrr HyKnOHOBe nng cpaBHeHHR aKCIIepnMeH

TanbHh!X JJ.aHHhiX c Teopneii: MOmHo s6crronbaoBaTbCSI cxeMoii: pacq~ToB 
/2/ 

(a B pSIJJ.e cnyqaeB n rrpoMemyTO'IHhiMH peaynbTaTaMn pa60Thi 1 rJJ.e • 

MeTOilOM TeOpMH KOHe'!HbiX cpepMM-CHCTeM rrpoBeJJ.eHbl 'IHCneHHbie pactti:\Tbl 

IIOnHOii: BepoSITHOCTH 3aXBaTa fl. -Me30Ha rrpHMepHO JJ.nSI 30 ccpepnqeCKHX 

SIJJ.ep. 
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• lienbiO HaCTOSIIIlefi pa6oTbl 51BnsinOCb H3Mepemre OTHOCHTenbHOH Bepo-

- 27 28 • 51 • 
51THocTH nponecca ( fl , v) Ha g.opax ; AI , 81 , V 

2.nocTaHoBKa aKcneprrMeHTa 

B .oaHHOM cny~ae .ong onpe.oeneHHSI Bepo51THOCTH W npouecca ( fl-,v) 

uenecoo6pa3HO 6bmO HCnOnb30B8Tb aKTHBaUHOHHbiH M~TO.O, T.e. Ha6niO.QeHHe 

npO.OYKTOB peaKUHH nO.HX pa.QHOaKTHBHOCTH (6ea npe.QBapHTenbHOI'O XHMH

~eCKOI'O Bbi.QeneHH51) • l1cKOMa51 Bep051THOCTb onpe.oengnacb npH 9TOM KaK 

w Aoo/ N fl..:., 
(1) 

r.oe A 00- aKTHBHOCTb 51.Qpa-npo.oyKTa, nprrse.oeHHa51 K 6ecKoHe~HoMy BpeMeHH 

o6ny~eHrrsr, N -- ~rrcno fl -MeaoHoB, aaxBaTbiBaeMbiX SI.OpaMH MHIIIeHH 
fl 

B e.QHHHUY BpeMeHH. 

~OpMyna (1) cnpaBe.QnHBa .On51 ~ny~~g nOCTOSIHHOH HHTeHCHBHOCTH 

ny~Ka Me30HOBo l1aMeHeHH51 HHTeHCHBHOCTH BO BpeMeHH MOI'yT fibiTb Y~TeHbl 
' ' /3/ 

H3BeCTHbiMH MeTO.QaMH ( CMor . HanpHMep, ) • 

CxeMa onbiTa, npoBo.OHB!fierocg Ha MeaoHHOM KaHane cHHxpourrKnoTpoHa 

n.Hn Ol1.Hl1, noKaaqB:a Ha pnb. 1. 0Ha aHanorH~Ha nprrMeHSIBIIIeficsr HaMH 

paHee/
4

/ C TOH TOnbKO pa3HHUefi, ~TO C~~T~HK aHTHCOBna.QeHHH (4) 6hln 
. . . 

BbinOnHeH B cPOpMe uKOpbiTa" .Qnsr 6onee a<iJ!fleKTHBHOI'O HCKniO~eHHSI Me30HOB 0 

He OCTaHOBHBIIIHXCSI B MHIIIeHH. 

iloCKOnbKy .9KCnepHMeHTbl npOBOL\HnHCb 6ea. XHMH~ecK,OI'O Bbi.QeneHIISI 

npo.QyKTOB peaKUHH, .He06XO,QltMO fibinO npHHSITb Mepbl . .Qnsr npe.QOTBpaiiieHHH 

8KTHB8UHH MHIIIeHH Me.Qne.HHbtMH HefiTpOHaMH, npHCYTCTByiOIIIHMH B 9KCne-
) 

prrMeHTanbHOM sane. ilpaKTH~ecKH nonHoe no.oaBneHrre aKTHBaurrrr 
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nocTnranoch aKpaanpoBaaneM Mnmean BMecTe co cqeTqnKaMH 3 n 4 Kan-

MHeBbiM KOmyXOM TOni!lHHO.li: -0,5 MM0 
1,_ 

B KaqecTBe Mnmeaeii ncnonh30Bannch aneMeHTapHbie AI Si H V 
B Bnne MenKoii KpomKn, noMemeJIJibie B nonnaTnneaoBbiii naKeT ii • neaononn-

cTnponoBbiii KOJITeiiaep npSIMoyronhHoii ¢opMhi. Bee Mnmeaeii cocTaBnSin • 

"" 200 r, .Bee 

nyqKa - ,4,5 .. 

ynaKoBKII - oT 5 no 10 r. Tonmnaa MHmean B aanpaBneann 
2 

5,0 r/cM • 

l.Jncno MesoaoB, saxBaTbiBaeMbiX smpaMn MnmeHn,; onpenenSinoch cnenyro

IIIIIM o6pasoM.- Bo BpeMSI onbiTa perncTpnpoBanoch cyMMapaoe qncno 

OTCqeTOB MOHIITopa ( COBnaaeHIISI ( 12 ) ) H ero II3MeHeHIIe BO BpeMeH·II. l.JTo-

6bi n~peifTII OT Hero K- qncny OCTaHOBOK B MIIilleHII no Haqana pa6oqnx II3-

MepeHHif n nocne anx.aa KOHTponhao.li: MHmean onpenenSinoch cooTaomeane 

qncna oTcqeToB MoanTopa n qncna o~TaaoBoK (coBnaneanSI (1324)), a TaKme 

nonpaBKa Ha OCTaHOBKII B cqeTqnKe 3 II Ka~MIIeBOM KOmyxe. KpoMe TOrO 

BBonnnnch nonpaBKH . Ha npocqeTbi na-sa MepTBoro BpeMean perncTpnpyro-. 

me.li: annapaTyphi ( onpenenSieMbie npenMymecTBeHHo sarpysKo.li: · MOHHTopJibiX 

cqeTqiiKOB), Ha OCTaHOBKII B KOHTe.li:Hepe MHilleHII, Jia H30TOnJihiH COCTaB 

MHilleHH H pacnan CBSI3aHJIOrO Me30Jia. TiocneaJISISI HMeeT BRa: 

A- R A o 

A 
( 2) 

rae A nonHaSI BepOSITHOCTh ncqesHOBeHHSI ¥100Ha, CBSI3aHHOI'O B aTOMe 

Mnmean, A 0 - BepoSITHOCTh pacnana cBo6oAH()I'O MIOoaa, R - Koatf>-

tf>nunea:T, yq'nThiBaromn.li: oTnnqne pacnana CBSisaaaoro MIOoaa oT cBo6onaoro. 
. -/5/ 

BennqnJibi A nnSI cooTBeTcT,Byromnx Sinep 6pannch us naHJihiX saaqe-
/6/ 

· JIHSI A o - ns Ta6nnu , 
171 

TOB pa60Tbl • 

'. 
" 

a Koa¢¢nunea:T 
I 

'. 
) 

6 

R nonyqann HJITepnonSiune.li: pacqe-

1: 

l 

' 

C yqeTOM xapaKTepHCTHK nnaTO B cqeTe ( 12), ( 12) 

n norpemaocTe.li: B nonpaBoqHhiX Koa¢¢nunea:Tax ToqimcTJ 

onpenenSinoch a6coni0Taoe qncno ocTaJIO.BOK Jia .Sinpax ·M~ 

3-4% npn pa6oTe c paCTSimKo.li:.nyqKa H 5-6% npn pa6o 

llfsMepeane aKTHBHOCTII Siaep-nponyKTOB npOH3BOAHn 

• cunHTHnn.SIUHOHHoro. y -cneKTpoMeTpa ·c· KpHcTannoM N: 

poM 100 x 100 MM. OcaoBHbie xapaKTepncTnKn
181 

· .Sinep

soBaBmnec.SI HaMil anSI pacqeTOB A oo• npHBeneHbl B Ta6l 

Ta6nil:ua 

c MnmeHh ~npo- Ey. K3B 7J . ' 
nponyKT 

27 AI . 21 Mg 840 70 

28 Si 28 AI 1780 100 

51 v 51 Ti 320 95 

06nyqeaaaSI Mnmeah ( nnnTenhHOCTh o6nyqeHHSI coc· 

ayT) 6biCTpo nepeaocnnach K cneKTpoMeTpy n. ·ycTaHaE 

. poBaaaoM nonomeann. ·llfaMepeHH.SI ocymecT.Bn.Sinncb c r 

Topa Allf-4096 H3MepnTenhaoro uea:Tpa n~n. Ha6op cnel 

B Teqeane sanaaaoro npoMemyTKa 'mnBoro' BpeMeHH B 

rpynnhi no 128 KaaanoB. TaKHM o6pasoM, .Sinpa-nponyKTI 

nncb no aaeprnn xapaKTepHhiX y -nnan.li: n nepnony no 

nn.SI onpeneneHH.SI !floHa MHilleHH o6nyqanHCb 6e3 rp< 

To eo Ha nyqKe 6biCTpbiX fL -- Me30HOBo llfsMepeHHbie Cn• 
' . 

qae He conepmann qeTKHX Y - nnan.li: n npn o6pa6oTKe 

HHManHCb sa !floHOBbieo 
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!T'IHK8MH 3 H 4 Kan-

)Hbre Ar , Si , H v 

,riJ: naKeT H neHononH-

~illeHeil: COCTaBnHn 

1Hill9HH B HanpaBneHHH 

r, onpenenHnbcb cne.uyro- "· ·· 

MMapnoe 'IHcno 

HHe' BO BpeMeH·H. tfTo

HB'Iana pa6o'IHX ns-

nHnOCb COOTHOill9HHe 

teHHH · ( 1324)), a TaKme 

:lmyxe. KpoMe Toro 

::!M9HH pei"HCTpHpyro- . 

rpy3KOH MOHHTOpHbiX 

~30TOllHblll COCT8B 

!9T BH.ll: 

( 2) 

CBH38HHOI'O B 8TOMe 

ona, R ·- Koatj:J-

Mro.ona oT cBo6o.uHoro. 
./5/ 

I naHHbiX I· snaqe-

1 HHTepnonHUHefi, pac~~-

l 
l 

l 
i 
i 

'( 

. i 

C y"'~TOM xapaKTepHCTHK rmaTo B C"'~Te (12), (12)3 H (12)34 

H norpeillHOCTeil: B nonpaBO"'HbiX K09<fJ<fJHUH9HTaX TO"'HOCTb1 C KOTOpOH 

onpenenHnocb a6conroTHoe "'HCno ocTaHoBoK aa Hnpax·MHilleHH 1 cocTaBnHna 

3-4% npH pa6oTe cpacTHmKoil:.ny"'Ka H 5-6%- npH pa6oTe 6es paCTHmKH. 

HsMepenne aKTHBHOCTH Hnep-nponyKTOB npoHsBonHnocb c noMOillbro 

CUHHTHnnHUHOHHoro y -cneKTpOMeTpa ·c KpHcTannoM NaJ (Tl) pasMe-
/8/ 

pOM 100. X 100 . MM. 0CHOBHbl9 xapaKTepHCTHKH Hnep-nponyKXOB1 HCnOnb-

30B8BillH9CH HaMH nnH pac'lJ~TOB A oo• npHBeneHbl B Ta6nHue 1. 

Ta6nHua 

MHill9Hb H.upo- Ey, K9B TJ ,% T.~ ., MHH 
nponyKT 

27 AI 21 Mg 840 70 9,46. 

28 Si 28Al 
1780 100 2,31 

51 v 51 Ti 320 95 5,79 

06ny'IeHH8H MHill9Hb ( nnHTenbHOCTb o6ny'I9HHH COCTaBnHna 20-3Q•'MH-

HyT) 6biCTpO nepeHOCHnaCb K cneKTpOMeTpy H ·ycTaHaBnHBana~b B <iJHKCH-

. pOB8HHOM nonomeHHH. 'HsMepeHHH ocyiUeCT.BnHnHCb C noMOillbiD aHanH38-

Topa AH-4096 HsMeimTenbHoro uenTpa nHrr. Ha6op cneKTpa nponsBonHncH · 

B Te'IeHHe sanannoro npoMeJKyTKa "mHBoro" BpeMeHH B · nocnenoBa~enbHbie 

rpynnbi no 128 KaHanoB. TaKHM o6pasoM 1 Hnpa-nponyKTbi. nneHTH<PHuHpoBa-

nHCb no aHeprHH xapaKTepHbiX y -nHHHil: H nepHony nonypacnana. 

nnH onpeneneHHH <fJoHa MHill9HH o6ny"'anHCb 6es rpa<PHTOBOI"O <PnnbTp8 1 

T.e. na ny"'Ke 6biCTpbiX p. -- MesonoB. HsMepeHHbie cneKTpbi B aToM cny

"'ae ne conepmanH 'I~TKHX Y - nHHHil: H npH o6pa6oTKe pesynbTaToB npH

HHManHcb sa <PoHOBbte. 

7 
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Ha pnc. 2-4 npnseneHhi HHTepecyronme Hac. yqacTKH y -cneKTpos 
. . 21 2s 

8
. 111 

( c BbPITeHHhiM ljJonoM), nony'IeHHhiX nm1 MHIIIeneii: . AI , '... 1 H V. 

I1HT9HCHBHOCTh y - nHHHH Ha MOMeHT KOHUa oony'IeHHSI Bbi'IHCnSinaCb ~~TO- . 

JlOM HallM9HbiiiHX KB8Jlp8TOB1 npH'IeM nepHOJl nonypacnana C'IHTancg ljJHKCH.:.. •. 

poaaHHhiM napaMeTpoM. 

81jJijJeKTHBHOCTh ljJoToperHCTpaUHH JlnSI HCTO'IHllKOB1 pacnpeneneHHblX 

no aceMy oo'heMy MHIIIeHHi onpenens:~nacb naMH cnenyroiiiHM o5paaoM. 

Ha cuunTHnnSIUHOHHOM cneKTpoMeTpe c KpHCTa~JnOM NaJ(TI) paaMe

poM 70 x 70, a5conroTnas:~ ljJoToaljJijJeKTHBHocTh KoToporo obma onpenenena 

C TO'IHOCTbiO 3-4%, ObtnH H3MepeHbl aKTHBHOCTH KBa3HTO'I9'IHbiX HCTO'IHHKOB 

50 Mr B91II9CTBa) C Y -nllHHSIMH, 9HeprHSI KOTOpbiX .OnH3Ka K 9HeprHH 
. 54 . 88 

y -nnnuii: s:~nep-nponyKToB ( Mn, E y= 835 Kaa; Y , E y= 1830 Kaa; . 
51 I • 

Cr , E y= 320 Kaa). 8TH HCTO'IHHKH aaTeM pacnpenens:~nnch. ( ~mep-

rH'IHhiM BCTpSIXHBaHHeM) no o6oeMy KOHTpOnbH~H H~o6~y'lennoii: MHIII9HH • 
• 

Docne 9TOrO npOH3BOJlHnOCb H3MepeHHe 8KTHBHOCTH Ha Y -cneKTpOMeTpe 

C KpHCTannoM NaJ(1l) paaMepoM 100 x 100 MM B Tex me caMbiX ycno-

BIISIX 1 'ITO II H3MepeHJISI pa60'IHX MIIIII.eHeii:. I1s cpEiBHeHJISI nony'IeHHhiX Ha 

9THX nsyx cneKTpoMeTpax anaqennii: aKTIIBHOCTH onpenens:~nacb aljJijJe.KTJIB-
• " > ~ 

HOCTb ljJoToperJICTpaUHII Haiiiei1 H3MepJITenbHOH CIICT9Mblo 

CyMMapH~H norpeiiiHOCTb onpeneneHHSI 8KTHBHOCTJI Ha MOM9HT KOHUa 

o6ny'IellliSI ( 6ea y'IeTa norpeiiiHOcTeii: B cxeMax pacnaila) cocTaBns:~na 
Y.•, 

6-8%. DpH 9TOM HaH60nbiiiHH BKnaJl BHOCIIT CHCTeMaTJI'I9CK8SI norpeiiiHOCTb 

B onpeneneHJIH aljJijJeKTHBHOCTH ljJoToperncTpaun:u, KOTopas:~ M omeT nocTn:raTh 

5%. 

a.' PesynhTaTbl II o6cymnenne 
·I . . 

I1sMepeHHbl9 HaMtl. OTHOCIITenhHbie BepoSITHOCTH peaKUHH ( Jl ~' v) 

npnseneHbi B Ta6nnue 2. 8KcrrepnMeHTanhHbie peaynbTaTbi npencTaanSIIOT 

co6oii: 

8 

\: 

!l 
{J·~ 

I;' 

~ 

'.I·" '· 

(J~ 
Jl 
' 

.I 

N 

3000 

2000 

1000 

E:r- 81tO K~& 

l 

• 

zo 30 40 

P11c. 2. Y'IacToK 
27 

y - cneKTpa !\lg ( MJIIIIeHh A 
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18CTKH 
7 

AI · • 

. y -cneKTpOB 

. 28 Si H 51 v •. 
Iell:HH Bbi'IHCnHnaCb MeTO-

ICIT8,U8 C'IHTanCH <jJHKCH.:.. · 

ll:OB1 p·acnpe.ueneiJHbiX 

'lYIOIIlHM o6pasoM, 

1nnoM NaJ(TI) · paaMe

poro· 6bma onpe.ueneiia 

'l3HTO'Ie'lllb!X HCTO'IHHKOB 

OpblX '6nH3Ka K 9HeprHH 

aB; 
88 

Y , E y= 1830 KaB; . 

1cnpeaenHnHcb. (anep

~.~6ny'leHHoii MHIIIeHH, . ' 
Ha y -cneKTpoMe-rpe 

B · Tex )l{e caMbiX · ycno-

neHMH nony'leHHbiX na 

Je.U~nHmlC? a<jJ<jJ~KTH~.:. 

'eJI:1bi, 

JCTH. liB MOMeiiT KOHUa 

' 
cnaaa) COCTaBnHna 

lT~~~CKaH norpeWHOCTb 

TOpaH M O)l{eT .UOCTMraTb 

!HMe · 

H peaKUHH ( p. ~' 11) 

'bT8Tbl npe,UCTaBnHIOT 

~' .,J-
v~ 

il' 
tL 

N 

3000 

2000 .. 

1000 

• 

20 30 40 50 Ne KAU. 

PHc, 2, Y'laCTOK 
27 

y - cneKTpa Mg ( MMwenb AI ') 0 

9 



N 

N Er• 1780 K3& 

i 3000 
E(" 320 K3& 

t 

1000 

2000 

,· 
500 

1000 

80 go 100 110 N! J<Af{. •• 

PHc. 3. Y'!acT?K y -cneKTpa 
28 

AI ( MinneHb Si ). 

)' 

30 40 50 60 

Puc. 4 •. Y'IaCTOK y - cneKTpa 
51 

Ti (MHW8Hb V }. 

11 
10 



.. 
.;~-:.:~·· 

.T'. 

N 

3000 

2000 

! 
I 

~ ......... . 
110 .. •• 

t 
1000 

ilweH& Si ), 

30 40 so 60 70 N2 KAH. 

PHc, 4, YqacTOK y - cneKTpa 
51 

Ti (MnweH& V ), 
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Ta5nnua 2 
.,, 

Hripo- H.npo- wp-;v•% WfL-V'% Wp-;v,% 
' /9/ 

MRWeHb np_o.nyKT . (Hawn .naHHhie) (.naHHhie pa5oThi ) :( TeopeTII'I.) 

-
.21 AI 21 Mg 10:!:..1 8±_4 6 

28 Si 28 Ai 28±_4 36;!:_6 4;5: 38 

stv st Ti 10;!:_1 -: 15 

cpe.nHRe II3 5-7 onpe.neneHIIii, a yKaaaHHhie norpewHoCTR - nonHyro cpe.nHe

KBa.npaTn'IHYlO OW.R5Ky t He Y'IRTb!Ba10WY10r 0.[1H8K0 0 norpeWHOCTR R3-38 HeTO'I

HOCTefi B cxeMax pacna.na H.nep-npo.nyKTOB. 

3aMeTIIM, .'ITO npiiBe.neimaH B Ta5nnue 2 Benii'IRHa W fL-,v .nnH 
28 

Si 

5 
· 28 AI 29 8 . ao 8 . 

nony'leHa C y'leTOM 0 pa30B8HRH .. R3 I II I no peaKUIIHM 

(p -,vn)_ R (p- ,v2n) COOTBeTCTBeHHO.- llnH oueHKR 8TOI'O a4J4JeKT8 Mbl BOCIIOnb-

. /9/ 
30BaniiCb .[laHHb!MII pa50Tbl , rrepeC'IIITaHHb!MII K BepOSITHOCTHM W - . ' 

/4/ . 28 fL ,xn 

no.no5Ho ToMy, KaK aTo 5bmo yKaaaHo B • Ecnn 5bi AI o5paaoBhiBan-

28 s· w CH TOnbKO R3 I, TO 11 -.r ,v 
COCTaBnHnO 5b! ( 31±..3) %. 

3aMeTIIM TaK)Ke, 'ITO B y-crreKTpe o5ny'leHHOI'O KpeMHIISI, KpOMe . 

28 29 . AI, Ha5nro.nancSI TaK)Ke AI , KOTOphiii Mor o5paaoBaTbCSI no peaKUIISIM 

29 - 30 -Si ( fL , v) II Si(p , v n) • Ha IIHTeHciiBHOCTR y - niiHIIII 

29 AI ( ~E- y = 1280 K8B),1· cne.nyeT, 'ITO OTHOCHTenbHbie BepoHTHOCTR 

yKa3aHHhiX peaKuiiii cocTaBnSiroT 20-35% II 30-50% cooTBeTCTBeHHO. Ha-aa 

Manoro II 5nii3KOI'O OTHO~IITenbHOI'O co.nep)KaHIIH 
29

Si R 
30

Si (4,7 R 3,1% 

COOTBeTCTBeHHO) B npiipO.tlHOM KpeMHRII 8TH UII4Jphl MOI'YT paCCM8TpiiB8TbCSI 
. - /W 

niiWb K8K rpy5bJe oueHKR, He npoTIIBOpe'IaWIIe H8WIIM .[18HHblM II .[18HHb!M 

·no 28 Si 

BepoHTHOCTII aaxBaTa' 

HefiTpOHOB 

MeaoHOB 5ea nocne.nyromerocSI ncnycKaHRH 
. . /9/ 27 • 

no pe3ynhTaTaM pa5oTbi .nnSI · AI 
fL 

II 28 Si, 

W
, } 

- , 'Bbi'IRCneHHbie 
fL 'v 

npRBe.[leHbl B 'leTBepTOfi KOnOHKe Ta5niiUbl 2. Boo5iue roBopSI, 

12 

:-

Bemt'IRHhi W' _ v .non)!(Hhl' 5biT.b aecKonbKo 5onbwe W,-. 
fL ' r ,, 

BhmeTa aapSI)KeHHhiX. 'laCTRU, ne conpoBo)K.[laromerocSI Bbme_Tt 

Ha Ta5nnUhi 2 BIItiHo, 'ITO ecnn TaKoe npeBbiWenne n ecTb; 

n:n:Ko.- llnH 5onee yBepeHHbiX aaKnroqen:n:ii TO'IHOCTh aKcnep:n:t~ 

He.[lOCT8TO'IH8o 

B nocne.nHE!ii KonoHKe Ta5ml:uhi 2 rrp:n:Be.neHbi TeopeTll'll 

w -
fL 'v 

nony'IeHHhie· MeTo.noM· 

llnH TeopeT:II'IeCKOfi oueHK:II WfL 

Teop:n::n: KoHe'IHbiX <jlept~ 

28 8 . 
-v Ha · I .[18Hb1 IJ 
' 

4,5% :II 38% •. 8TO CBSI38HO C TeM 1 'ITO ypoBeHb 1 + 1 aaceng 

aaxBaTe .smpoM 
28 

Si oTpiiuaTe'nbHoro MrooHa c Han5onbweii 

pacrrono)KeH B5miaii rpaHIIUbl .nucKpeTHoro crreKTpa. Ero 8I;JE 

HaH TeopeTII'IeCK:n:, paBHa "' 8,1 MaB, B ~o BpeMH KaK aHeJ 

HetiTpoHa B SI.[lpe - IIpo.nyKTe COCTaBnHeT 7, 7 ~ 8Bo H eTpy.nJ 

cpaBHRTenbHO He5onhWaH own5Ka B o'npe.neneHnii rrono)KeHnH 

MO)KeT cymecTBeHHb!M o5pa30M :II3MeHRTb 3H8'1eHRe TeopeT 

f1puBe.neHHhle B Ta5mrue 2 UII4Jpbl U COOTBeTCTByroT .tlBYM BC 

TaM: W _ = 38%, ecnu ypoBeHb 1 +. Haxo.nnTcH B rrpe.nena: 
fL ,v . 

crreKTpa, W fL -,v = 4,5%, ecnn ypoBeHb 1 + Haxo.niiTCSI · B o5n 

HOI'O crreKTpa., 
28 

HaM epeHHOe .nnH Si aHa'leHIIe W -. . fL ,v ( 28±..4)% II 

'ITo, BII.tlRMo, peann~yeTc.si rrepBbiii BapnaHT. TeM He MeHee · 

HOe 3H8'1eHne BCe )Ke Hll:)Ke TeopeTR'IeCKOI'Oo 

3aMeTRM, 'ITO .nn.sr IIOnHh!X Bepo.siTHOCTeii 38XB8T8 MlOO 
. . . . /~ . 

3aMeTHO nyqwe: 8KCIIepnMeHT8nbHb!e :II TeopeTR'IeCK:IIe BE 

5 -1) 27 
HJiuax _10 ceK cocTaBnHlOT 7,00±..0,05 :n: 8,0 .nnH AI : l 

28 ·s· . . . 51 
91 16 .nnH I ; 31,9±_0,6 :II 27,2 gng V COOTBeTCTBeHHO 

P aanii'IIIe aKcnepnMeHTanhHbiX n. TeopeTn'IeCK:IIX oueam 
•r . , 56 /4/ . 

uccne.noBaHHbiX .sr.nep, paBHO KaK II .nnH . Fe , He cnnw1 

ecnn y'IeCTb 1 'ITO B paCCMaTpiiBaeMb!X H8MII cpaBHIITenbHO J 
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.; : 

·r .,. 

6 

4,5; 38 

15 

HOCTH - nonHyro cpenHe-

~orpelliHOCTH H3-38 HeTO'I-

'IHHa 

ao Si 

, 28 s·. 
W!l-,v nm1 

no peaKUHSIM 

9TOrO s<jl<jleKTa Mbl BOCnOJJb.:. . 

BepoSITHOCTSIM W !l- , x ~ 
28 

1 5bi AI o5paaoBbiBan-

(31±.3)%. 

10r0 KpeMHHSI 1 KpOMe. 

pa30B8TbCSI no peaKUHSIM 

IOCTH Y - JJHHHH 

iJJ~H~e BepOS!THOCTH 

, COOTBeTCTBeHHO. l-f3-3a 

I 30 (4 . 3 1 Si 11 Si , 7 ~ , % 

MoryT paccMaTpHB8TbCSI 

/9/ 
nM' naHHbiM ii naHHbiM 

:::nenyromerocSI ncnycKaHI1SI 
. . /9/ 27 

pa5oTbi anSI · AI 

IU~I 2. Boo5iue roBopSI, 

· ... 

BeJJH'IHHbi W' 
!l-;v nomKHbl 5biTb HeCKOJJbKO 50JJbiUe W /l -, V 38 . C'I~T 

BbiJJeTa aapmKeHHbiX qacT11U1 He conpoBoMnaromerocSI Bbme.ToM aeiiTpoaoB. 

Ha Ta5n11Ilbi 2 BntiHo, 'ITO ecn11 TaKoe rrpeBbillieHI1e 11 ecTb; To oao aeBe

JJI1Ko •. JlnSI 5onee yBepeHHbiX 3aKniD'IEml1fi TO'IHOCTh 9KCII9pi1MeHTa SIBHO 

aenocTaTO'IHa. 

w 
B rrocnenHeii KonoaKe Ta5nHUbi 2 npi1BeneHbi TeopeTI1'1eCKI1e oueHKI1 . 

/l-, v 
. /2 4/ 

ITOJJY'I9HHbi9 MeTOllOM Teop1111 KOH9'1HbiX ¢epMI1-CI1CT9M 1 
. • 

J1 " w 28 s·. JJSI TeopeTI1'19CKOn OU9HKH /l ,v Ha naHbi nBa 3H8'19HI1SI: 

4,5% 11 ,38%." 3To CBsi38HO C TeM 1 'ITO ypoBeHb 1 + 1 38C9JJSIIDIUI1HCSI ITp11 

aaxBaTe SI.IlpoM 
28 

Si oTp11uaTe'nbHoro MrooHa c Hal15onbmeii BepoSITHOCTbro, 

pacrronoMeH B5miaii rpaH11Ubi nucKpeTHo.ro crreKTpa. Ero s~epr11SI 1 pacc'IHTaH

HaSI TeopeTI1'1eCKI1 1 paBHa "' 8,1 MsB1 B TO BpeMSI KaK 9HeprHSI CBSI3H 

Heil:TpoHa B S!.llpe - rrponyKTe COCT8BJJSI9T 7,7 ~SB. HeTpynHo BHll9Tb
1 

'ITO 

cpaBHI1T9JJbHO He50JJblli8SI Ollii15Ka B OIIpeneneHI1H ITOJJ0)1{9HHSI STDrO ypOBHSI 

MOM9T CYIU9CTB9HHb!M o5p830M 113M9HI1Tb 3H8'19HI1e TeopeTU'Iec!{oli DU9HKH~ 

ilpHB9ll9HHbl9 B Ta5JJ11Ue 2 UHtPpbl 11 COOTB9TCTBYIDT ll~YM B03MOMHbiM Bap11aH..;. 

TaM: W !l-, v = 38%, ecnn ypoBeHb 1 +. Haxoni1TCSI B rrpenenax ll11CKpeTaoro 

crreKTpa, W /l-,v = 4,5%, ecn11 ypoBeHb 1 + HaxoLII1TCSI B o5nacTH HerrpepbiB.:: 

Horo crreKTpa. · 

2s s.· < ) HaM epeHHoe nnSI 3Ha'leHI1e W - = 28:!:.4 % rroKa3biBaeT1 !l 'v 
'ITo, BHll11Mo, peanHayeTcsi rrepBbili BapHaHT. TeM He Me nee· sKcrrepi1Mel!Tanb-

aoe 3Ha'lenl1e Bee Me HI1Me TeopeTH'IeCKoro. 

3aMeT11M1 'ITO llJJSI ITDJJHblX B9pOSITHOCTefi 38XBaTa MIDOHa cornacne 
. . /5/ ' 

38M9THO JJY'Illie: 9KCII9pi1M9!IT8JJb!Ibie H TeopeTH'I9CKI1e B9JJH'II1Hbi ( B enl1-

5 -1) 27 
arruax 10 ceK · cocTaBJJSIIDT 7 ,00±.0,05 II 8,0 .llJJSI . AI ; 8,49:!:_0,03 II 

28 ° • . ' • . 51 . 
91 16 llJJSI 81 ; 31,9±_0,6 II 27,2 llJJSI V COOTB9TCTB9HHD. 

PaanH'IIIe sKcrrep!fMeHTaJJbiibiX If. TeopeT!f'leCKifX .oueiioK· W/l-:-,v nnSI. 
56 /4/ 

!fcc~enoBaHHbiX Sinep, paBIIO KaK' If .llJJSI Fe , ne CJJHlliKDM ynHBIITenbiio, 

9CJJH yqeCTb 1 'ITO B paCCMaTpHB89MblX H8MH Cp8B!IHT9JJbiiO nerKHX Sl,llpax 
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"' 

'·· 

'" f:i 
;i, 

'I 

Te.opeTIPI9CKHe 3H8'19HHSI W /l -, V IIp8KT:H'l9CKH IIOiJHOCTb,JO OIIpe.oemiJOTCSI 

38XB8TOM Ha Manoe 'l:HCnO ypOBHeii .UHCKpeTHoro CIIeKTpa ''SI.upa-npo.oyKTa 1 

IIpH'19M
1 

K8K .npaBnno, IIpe:HMymeCTB9HHO Ha O.llHH H3 H:HX .. noaTOMy nJ06bi9 . 
norpemHocTn, KaK B onpe.ueneHHR BepoSITHOCTH nepexo.ua Ha Hero, TaK n ero 

IIOnO)K9HHSI1 pe3KO CK83biB8JOTCSI Ha TeopeTH'l9CKOH OU9HK9 W _ . ll ,v 
B'npn-

HSITOH )1{9 .HaMH cxeMe pacqeTa T8KH9 norpeillHOCTH 1 IIO-BH.llHMOMy, .o6ycnoB

neHbi npeHe6pe)K9HH9M a¢¢eKTaMH CM9illHBaH:HSI KOH¢HrypaU:HH H. CIIapnBa-

H:HSI. 

B TSI)K9nbiX SI.Upax, n;-te.JOill:HX 6oraTbiH CII9KTp B036y)K.ll9HHbiX COCTOSI

H:Hii1 aToT a¢¢eKT .uon)KeH cKa3biBaTbCSI ropas.uo cna6ee. noaToMy npe.ucTaB

nSieT nHTepec nsMep:HTb BepoSITaocTb Wft-,v Ha c¢epH'leCKHX R.opax c 6onb-

ill:HMH A H z • 
B saKnJO'leHHe aBTOpbi .npHHOCSIT HCKpeHHJOIO 6naro.uapHOCTb T .Kosnoa

CKoMy, H.BoiiTKOBCKoii, B.C.PoraHOBY H rrepcoRany nsMepnTenbHoro. ueHTpa 

n.Rn sa IIOMOillb IIpH BbiiiOnHeHHH HaCTOSiill9H pafiOTblo 
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